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Summary

The aim of the study was to study
changes in immunological reactivity and
biochemical processes in peripheral blood
lymphocytes in Pakistani students under
the action of muscle stress.

To achieve this goal, the states of the
immune, lipid peroxidation and antioxidant
systems and energy metabolism were
studied in 30 students from South Asia
under the influence of muscle stress. The
state of cellular, humoral and nonspecific
phagocytic immunity was determined in all
students before and 1, 2 and 3 days after
the stress of muscle load.

The research results show that the state
of the immune system after muscle stress
was characterized by phase changes in
the parameters of cellular, humoral and
nonspecific phagocytic immunity with a
restoration or increase in indicators at the
end of the observation. An increase in the
activity of enzymes of energy metabolism
in peripheral blood lymphocytes after
stress of muscular load on days 2 and 3
after ensures the processes of successful
adaptation. The state of lipid peroxidation
and the antioxidant system in peripheral
blood Ilymphocytes under muscle stress
reflects the stress of the organism s adaptive
reactions with the development of lipid

hyperperoxidation under conditions of
increased energy costs.

Key words: immune system, cellular
immunity, humoral immunity, phagocytosis,
energy metabolism, muscle load, stress,
adaptation, lipid peroxidation, antioxidant
System.

Introduction. Immunological changes
under the action of stress characterized by
characteristic of immunodeficiency states.
Increased catabolism products receptors of
immune cells due to exposure to extreme
factors of the region were of phase nature.
Studies aimed at exploring the adaptation
when exposed to adverse factors for him,
forecasting states on the verge of normal
and pathological conditions, allow judging
the likelihood of disease [1].

In a complex set of adaptive processes
occupy an important place changes the
reaction of lipid peroxidation (LPO)
and antioxidant status (AOP) leading to
corresponding changes in physic-chemical
properties of the cellular and subcellular
membranes [2]. The ratio of lipid
peroxidation and antioxidant protection
is an important indicator of physiological
resistance to the effects of stress muscular
load, resulting in a non-physiological
increase of lipid peroxidation [3,4].
Increased formation of lipid peroxidation
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products in the body in muscle load may
indicate a decrease in the activity of
antioxidant systems [5]. Since the voltage
of adaptive systems in lymphocytes is
associated with the state of redox enzymes,
which are the main carriers of electrons
in the respiratory chain of mitochondria
cells deficient energy potential associated
reduction in the activity of intracellular
metabolism in immunodeficiency.

The role of redox enzymes in the
implementation of the key reactions
of cellular metabolism determines the
importance of their study in the metabolism
of lymphocytes as a sensitive indicator of
the functional state of the cells, which is
highly informative.

Therefore, the aim of this study was to
investigate the changes of immunological
reactivity and biochemical processes in the
peripheral blood lymphocytes of Pakistan
students under the influence of muscle
stress loads.

Materials and methods. In this study
surveyed 30 students Pakistanis who were
exposed to the stress of muscular load. All
students were determined before and after
1, 2 and 3 days after stress muscular load
condition cellular immunity was assessed
by the number of total CD3 +, CD4 +,
CD8 + and CD19 + with corresponding
monoclonal antibodies by flow cytometer
and mitogen-producing functions in
response inhibition of migration, calculated
by counting immunoregulatory index (IRI).
Principle of the method is to attach human
erythrocytes sensitized with monoclonal
antibody LT, the surface of lymphocytes
[6].

The state of humoral immunity was
assessed by the number of CD 19 +, the
concentration of circulating immune
complexes (CIC) - the method of M. Digeon
[7] as modified by Y. Hrynevych and A.N.
Alfyorova [8], immunoglobulins of class
A, M and G by the method of Mancini G.
et al [9].

The non-specific phagocytic immunity
was assessed by phagocytic activity
polymorphonuclear. Contents phagocytic
polymorphonuclear (neutrophils, pseudo
eosinophiles) were determined as described
in [10]. As of phagocytic material used
latex.

In lymphocytes, SDH activity was
determined by the method [11], CCO of R.S.
Krivchenkova [12]. DC level in the blood
plasma was determined by the method of
V.B Gavrilova and M. Meshkorudnoy [13],
malondialdehyde (MDA) by the modified
method [14] was determined SOD activity
[15], glutathione reductase (GLR) and
glutathione peroxidase (GLPO) [16].

The resulting digital data were
processed by conventional methods of
variation statistics as described in [17]. The
comparison was performed by t-Student.

Results and discussion. Subjects’
changes of cellular immunity manifested
stability of quantitative indicators and
decreased functional activity of T-cells
in the early stages (1 day) after exercise
(table 1). On the second day after exercise
dynamics of immunological parameters
was characterized by increased numbers
of CD4 + cells, reduced number of CDS
+ cells, maintaining their functional
deficiency IRML according to PHA. By the
end of follow-up (day 3) had improvement
of regulatory ratios by increasing the
number of CD4 + cells and reduce the
number of CD8 + cells, restoration of
functional activity of T cells in their ability
to produce MIF.

The system of humoral immunity after
maximum load was also characterized by
phasechangesthecontentofimmunoglobulin
classes A and M: increasing their level in
the early stages of the adaptation syndrome
and the normalization in the later stages
of observation. The IgG content was
increased during the observation period
with a tendency to decrease on day 3. There
were no significant changes in absolute
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Table 1. State of immune status after physical activity in students

Parameters Beginning I day II day I1I day
(n=30)
ig;nphocytes’ 7774490 1829+89.7 2077+167,0 | 2064+119,0
CD'3+ 42412 40,0+0.83 30.4+1.4 36.0+1.2%
7124282 730,0+31.3 806.0+57.7 709.0+46.0
D 27+1.3 28,0+0.94 31,0+1.2% 30.0+0,96*
484+25 551.0432.6 626.6+56.3* | 610,0+40.5*
J— 15+0,9 12,840,383 10,3+1,1% 6,8+0,78*
287+14.6 249.0+9.7* 172.6+19.2%* | 199.0+7.7**
Ao REC 70+0.,4 7.1+0,94 8.2+0,78 6.8+0.47
uto- 117+6.6 135.849.7 210.0+428.1% | 169.0+11.1*
IRML 22+1,1 13,8+1,9% 12,042,1% 23,6+2.3
Th/Ts 33403 2.2+0.25 3,0+0,2% 4 4+0 4%
J— 15,0+1.7 17.0+0.82 16,6100 18.5+0.78
282430 320427.1 268.5+20.4 314.0425.2
IgA (/1) 40+0,14 1,80+0,11% 1,750+0,22 1,45+0,13
1eM (/) 12140,10 1,6140,09% 1,8040,21% 1,32+0,05
1eG (/1) 10,74+0,8 13,75+0,51*% | 16,66+1,1* 13,47+0,45%
Phagocytos-% | 39,0+1,3 37.240,76 37.0+1,7 42,7+0,86*
Ph/n 0,9+0,2 2.9+0,9 2,6+0,13 3,140,96

Note: * - significantly to the original (P <0,05), **-(P<0,01)

and relative numbers of B cells have been of observation. Phagocytic number did not
identified. change.

Phagocytosis indices were unchanged The results show that the application
in the early stages and rose on the 3rd day of the maximum permissible exercise

Table 2. Lipid peroxidation and antioxidant protection in Pakistanis students under
stress muscular load

Parameters glezg;l(;?ing 11 day 2 2 day 33 day
JOAMMOL T 360015 | 55203+ 45+0,2%% 39+0,2
DC c.u\ml 1,940,2 18+0,2 19+0,1 17+0.5
SﬂLR mmol\ 1 9640.05 | 05+0,1% 06+0,2 050, 1*
ULEOMMOLT 376001 | 38426 3442 3 5043,6%*
COD cu\ml | 24+03 19+0,12 19+0,1 20+0,1
Note: * - significantly to the original (P <0,05)
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of compensation is the vector voltage
adaptation mechanisms inherent in the
stress response. This makes it possible
to interpret the changes identified as
characteristic of muscle under stress loads.

Table 2 presents the products of
lipid peroxidation (MDA and DC) and
antioxidant protection (GLR, GLPO,
SOD) in the serum of the students after
the maximum permissible exercise within
three days of observation.

The results of these studies show the
activation of free radical oxidation of lipids
in the early period after the maximum
allowable exercise, exercise increased the
level of malondialdehyde (MDA) in the
first 2 days of the stress response. The
content of diene conjugates (DC) compared
with baseline did not change throughout
the observation period. Running a non-
enzymatic oxidation of polyunsaturated
fatty acids of biological membranes to form

lipid peroxidation products, apparently,
can be associated with increased oxidative
ability of oxygen to the body energy during
and in the early period after exercise. Period
of adaptation to the effects of physical
exercise 1s completed normalization of
MDA level.

Condition characterized by the activation
of antioxidant glutathione peroxidase
(GLPO) by the end of observation (day 3),
glutathione-reductase (GLR) at 1 and 3 days
after the exercise, maintaining the activity
of superoxide dismutase (SOD) at the level
of the source during the whole observation
period. Saving SOD superoxide dismutation
reaction provides anion with its conversion
to neutral hydro peroxide (H202), which,
in turn, with the dismutation reaction in the
super-oxide anion source can be extremely
dangerous hydroxyl radical. OH radical
can oxidize at high speed any substance,
including fatty acid membranes. Enzymes

Table 3. Energy metabolism during exercise

Parameters Birg:lnsl;l : (11;1:23) (1;1;1;) (?,;i;i)
SDH 28+0,3 7,5+0,53* 12,4+1,8%* 13,5+1,0%*
CcCo 47,3+5,2 6,4+6,4 66,5+3,6* 48,0+5,0
Note: * - significantly to the original (P <0,05), ** - (P <0,01)

glutathione cycle (GLPO and GLR) reduce
this danger. Thus GLPO molecules catalyze
the destruction of hydrogen peroxide
(reduction) by the oxidation of glutathione
and oxidized glutathione GLR recovers.

Table 3 shows that the action of the
muscle stress load at 1, 2 and 3 days SDH
activity was significantly increased by 2.67,
4.42 and 4.48 times, respectively (P <0,05).
CCO activity increases on day 1, reaches
a maximum on day 2 and day 3 drops to
baseline.

The material presented here shows that
the action of the stress of muscularactivity of
the key enzyme load of energy metabolism

increases and reaches a maximum value at
day 2 of observation.

Conclusion. 1. The immune system
from stress characterized by muscular
load phase changes of cellular, humoral
immunity and nonspecific phagocytic with
the restoration or increase in performance
at the end of observation.

2. Increased enzymatic activity of
energy metabolism in peripheral blood
lymphocytes after muscular stress load
2 and 3 days after successful adaptation
provides processes.

3. The state of lipid peroxidation and
antioxidant system in peripheral blood

11
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lymphocytes during stress muscle tension
load reflects the adaptive reactions to the
development of lipid hyper peroxidation
with rising energy costs.
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Cmpecc acepinen nepughepanovix Kan
aumpoyummepinoezi OuOXuUMUAIbIK,
yoepicmep meH UMMYHONOZUATIbIK
pe3ucmenmminik o3zzepicmepi

Anoamna
3epmmeyoiy  maxcamol
JcyKmemeci acepinen
cmyoenmmepoiy UMMYHONIO02USLTILIK,
PeaKkmueminici MeH OUOXUMUSLTIBIK,
npoyecmepi o32epicmepin 3epmmey 001bIN
maowvLI2aH.

OynwblK  em
NaKICMAaHObIK

byn maxcamka owcemy ywin Owmyc-
mix Azusdan keneen 30 cmyoenmmiy
OynublKem scyKkmemeci acepiner UMMYH-
ObIK, UNUOMI MOMbIRY MeH AHMUOKCU-
OanmmulK Jcytienepoiy Kyuiepi MeH IHep-
eus ammacyvl 3epmmenzeH. bynuvikem
Jocykmemecine Oetlin dcoane 1, 2 odcone 3
KYHHeH Kellin Oapnvik 3epmmenyuliiepoe
AHCACYWATILIK, 2YMOPANbObL JHCoHe Oeuap-
Hatibl  pazoyumapnvly  UMMYHUMEmMmIH
Kyui aHblKmaneau. 3epmmey Hamudice-
nepi  KepcemkeHoell, OYIUbIKem JHCYK-
memeciHeH KeliHel UMMYHObIK JHCYUEeHIH
Jrcagoaiibl OAKbLIAYObIH COHLIHOA KOpCen-
Kiwumepoiy KaInvlHa KelyiMeH Heme-
ce JICo2apulIaybIMeH  JHCACYULaNblK, —2)-
MOpanbObl  JHCoHe  hazoyumapnvlx UM-
MyHUmMem Kepcemxiuwmepiniy  azanviy
e32epicmepimen cunamman2au. 2 dxcaue 3
-wi KyHOepi OynuvlKem HCyKmemeciHeH
Keliin wemKki KaH Jaumpoyummepinoe
9Hepaus armacy gepmeHmmepiniy bencen-
OiNiciHIY  JHCO2APLIIAYLL  A23AHLIY  OeliiM-
deny npoyecmepin KaMmMamacwvl3 emeol.
bynwwikem  ocyxmemeciniy  acepinen
nepughepusinbly Kan aumgoyummepinoezi
JUNUOMI  ACKbIH MOMbIEY MeH AHMUOK-

CUOaGHMMUBIK, ~ JiCYUeHiH  Kyui — 3Hep-
2Us  UBIRBIHOAPLIHGIY — JHCORAPLLIAYbI
aHcagoauvlHOa — AUNUOMI  2Unepnepox-
CUOAUUAHBIY, ~— OAMYbIMEH  OP2AHUSMHIH

betiimoeny peakyusiapblHblY WUPLIZYbIH
Kepcemeoi.

Tyuinoi ce3zoep: uMMyHOLIK Jicylie,
AHCACYWLATBIK,  UMMYHUMEM,  2YMOPAIbObl
UMMYHUmMem, ¢azoyumos, 3Hepeus ai-
macysl, OynuviKem dHCcyKmemeci, cmpecc,
betiimoeny, iunuomepoiy AcKblH Momvlaybl,
AHMUOKCUOAHMMBIK JHCYUe.
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H3menenue ummyHonozuueckoii pe-
3UCMEHMHOCMU U OUOXUMUYECKUX NPO-
ueccoe 6 1umgoyumax nepughepuueckoil

Kpoeu npu oeiicmeuu cmpecca

Annomauusn

Lenvio uccnedosanus A6unoco, usyye-
HUue UMEeHeHUll UMMYHOIO02UYECKOl peak-
MUBHOCMU U OUOXUMUYECKUX NPOUECCO8
8 aumpoyumax nepugepuyeckoll Kposu y
CMYy0enmo8-naKucmanyed npu oecmeuu
cmpecca MululedHOlU Ha2py3KU.

lna peanuzayuu nocmasieHHoUu yenu
U3yuanu CoCMosIHUsL UMMYHHOU, NepeKuc-
HO20 OKUCNeHUs JIUNU008 U aHMUOKCU-
OaHMHOU CUCmeM U IHeP2emuyecKo2o oo-
mena y 30 cmyoenmos u3z FOxcnoui Azuu
npu 8030eUCmEUU CIMpecca MblUeyHOU Ha-
epy3ku. YV ecex cmyoenmos onpeoensiiu 00
u uepes 1, 2 u 3 cymxu nocne cmpecca moi-
Wle4YHOU HaA2PY3KU COCMOSIHUE KIeMOYHO20,
2YMOPANbHO20 U Hecneyuguueckozo gazo-
YUMAPHO20 36€HO UMMYHUMEMA.

Pesynomamor uccreoosanuii noxkasviéa-
10m, cocmosHue UMMYHHOU CUCmeMbl No-
clle cmpecca MulUeuHoU HAa2py3KU Xapak-

mepu308anoch QazHvIMu U3MEHEeHUAMU NO-
Kazamenet K1emoyH020, 2YMOPAIbHO20 U
Hecneyuguueckoeo @azoyumapHo2o um-
MYHUmMema ¢ 60CCMAHOBLEHUEM UL NOBbL-
ueHuem noxazamesnell 8 Koumye HaoOn0Oe-
HUSL.

Tosvluenue akmusHocmu epmenmos
9HepeemuyeckKoe0 0OMeHa 6 IUMPoYUmax
nepughepuyeckoli Kposu nocie cmpecca
MblUEeYHOU HaA2Ppy3KU Ha 2 u 3 CymKuU nocie
obecneuusaem npoyeccyl YCneuwHou aoan-
mayuu.

Cocmosinue nepekucHoeo OKUCIeHUs
JUNUOO8 U AHMUOKCUOAHMHOU CUCTEMbL 8
aumpoyumax nepughepuueckoii Kposu npu
cmpecce MulUWEYHOU HA2PY3KU Ompaica-
em HanpsxiceHue adanmayuoHHuIX peak-
YUl OpeaHu3Ma ¢ paseumuem IUnUOHOU eu-
nepnepoxcuoayuu 8 yCio8usix noGblULeHUs
9HepeemuyecKux 3ampamn.

Knroueevie cnosa: ummynuas cucmema,
KJIeMOYHbILL  UMMYHUMem, 2yMOpPAlbHbll
uUMMyHUmem, acoyumos, dHepeemuye-
CKUll 0OMeH, MbliedHAsl Hazpy3Ka, cmpecc,
aoanmayus, nepeKucHoe OKUCIeHue IUnu-
008, AHMUOKCUOAHMHASL CUCEMA.
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Summary

Aquaponics is a new agricultural
industry with potential in Kazakhstan. It
is the combined culture of fish and plants
in a recycling aquaculture system. The
plants use the nutrients from fish effluent
for growth. Through environmentally
sustainable technology, locally grown
high value products can be produced
and marketed year round. Aquaponics
operations are inherently diversified
operations as they offer two profit centres:
fish and plants.

Aquaponics facilities contain contains
plant and fish components together in one
recirculation system. The fish water, rich in
nutrients, is used for plant growth, while
the plants are used as biofilters for water

regeneration.

Key words: aquaponics installation,
aquaculture,  hydroponics,  recycling
ecosystem

Aquaponics is a new high-tech
agricultural technology that combines
both the cultivation of plant products and
the production of fish products. The main
purpose of the method is the organic
production of meat and vegetable products
for food purposes.

Aquaponics is a combined method
of growing fish and plants together in a
recycling ecosystem using natural bacterial
cycles to convert fish waste into plant
nutrients.

It is an environmentally friendly method
that uses the best attributes of aquaculture
and hydroponics without the need to add

chemical fertilizers, throw water or filtrate.
Aquaponics can be called a combination
of two other methods of -cultivation:
hydroponics and aquaculture. Aquaculture
needs to be provided with permanent waste
disposal, not permitting achievements toxic
to fish level. Hydroponics requires constant
replenishment and manual balancing of
chemicals. Aquaponics is a system where
plants and fish are grown together in
symbiosis. Fish products provide food
plants, and plants, in turn, filter the water,
which returns to the fish. Advantages:

- more intensive aeration of water as a
basis for the development of plants,

- easy supply of all minerals and trace
elements necessary for the growth
and reproduction of plants, freshwater
inhabitants and bacteria,

- double the result of activities: crop and
product from fishing,

- rejection of harmful herbicides,
pesticides, etc. chemicals that indicates
the ecological purity of the harvest

- savings on fish nutrition by feeding
them parts of the plant

- savings on plant nutrition due to
symbiosis with fish and recovery of
wastes of the past, the maximum water
recycling allows to economize on this
resource, reduces or neutralizes the
wastewater.

Aquaponics is a high-tech way of
farming, combining aquaculture (growing
aquatic animals) and hydroponics (growing
plants without soil). The first mention
of the joint cultivation of fish and plants
is the Aztec civilization (XIV—XVI
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centuries), then the ancient Chinese. In the
XXI century, this technology is entering a
new stage of development. Aquaponics is
an artificially created ecosystem in which
three types of living organisms are key:
This technology is environmentally safe. It
works on the principle of an ecosystem of
fish and plants: fish provide food to plants,
and plants purify water. The essence of the
method — the use of waste fish as a nutrient
medium for plants. Fish toxic for them waste
products: nitrogenous, potash, phosphorus
compounds, carbon dioxide. These same
substances are absolutely necessary for
plants and are an excellent natural fertilizer
for vegetables or flowers. In aquaponics,
this problem is solved by itself: the waste
products of fish are disposed of by bacteria
and plants. The system is fully consistent
with the natural cycle of reproduction of
fish and plants in nature, therefore excludes
the use of chemical fertilizers and other
additives. With the use of natural nutrients
secreted by fish significantly increases
productivity and accelerates fruit ripening.
nitrates in plants grown on aquaponics,
about 10 times less than in grown on earth.

To date, the problem of ecology has
become a very topical issue, but there is a
product of integration of hydroponics and
aquaculture — aquaponics, which does not
have a negative impact on the environment.
Aquaponics involves the combined
cultivation of plants and various species of
freshwater fish in an environment caused
by symbiosis. The technology is based on
the creation of a natural cycle of useful
substances: substances obtained as a result
of the processes of life of fish are absorbed
by plants, while cleaning the environment
and contributing to their growth. Fish are
periodically fed with worms, which are
grown in the remains of vegetation and
the cycle is repeated. As a result — almost
cost-free process of complex cultivation of
plants and fish [1].

Finally, this technology can dramatically
accelerate the growth of plants and increase
their  productivity, as physiological
processes occur in this case much faster.

Materials and methods. The structure
of this unique method of growing crops
using natural ingredients: flora and fauna in
a single system. The essence of aquaponics
is to create a single system, each element
of which is in symbiotic relationship
with others. Thus, the system interacts
three groups of flora and fauna: actually
grown plants, bacteria and freshwater
fish or shrimp. A characteristic feature of
aquaponics is the lack of a solid substrate or
soil as a basis for the growth of seedlings.
The role of soil in this system is assigned
to water enriched with waste products of
the fish or shrimp living in it. In addition
to useful elements, fish waste contains
harmful substances that in pure form the root
system of the plant could not be converted
into harmless. However, the presence
of bacteria as a full-fledged component
of the aquaponics solves this problem:
the microorganisms are contributing to
dissolution of harmful substances and their
more rapid and complete processing plants.
Of course, maintaining the natural balance
in the system is impossible without the use
of high-tech equipment.

The waste products of fish contain
many solid elements. Thanks to filters
and sedimentation tanks, the water in
which fish live is purified from large and
suspended particles and in this form is
fed to the roots of crops without losing its
useful chemical elements. Pumps and self-
strings in aquaponics create the difference
between the levels of the flows, resulting
in lower energy consumption for liquid
circulation in the system. Neutralization
of nitrates contained in the waste products
of freshwater organisms is carried out with
the help of bacteria and plants themselves.

Each representative of the flora is more
or less sensitive to changes in temperature.
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In turn, fish, which are one of the links of
the system, also need a certain temperature
regime of the aquatic environment. For
this reason, the symbiosis of certain plants
and fish is the result of a preliminary
analysis of the requirements of flora and
fauna to the temperature regime. Oxygen
enrichment of water is a prerequisite for the
normal functioning of both fish and plants.
Aeration and oxygenation of the water tank
are produced naturally and mechanically.
Equally important is the control of pH in
water. The supply of liquid to fish is carried
out only after the analysis of its acidity.
In turn, the water in which the freshwater
lived is supplied to the root systems also
after checking the pH level and making
appropriate changes [2].

Thus, there are many advantages of
aquaponics in comparison with traditional
methods of growing crops: more intensive
aeration of water as a basis for planting
plants; easy supply of all minerals and
trace elements necessary for the growth
and reproduction of plants, freshwater
inhabitants and bacteria; harvesting twice
in one period; double the result of activities:
crop and product from fishing; rejection
of harmful herbicides and pesticides,
which means ecological purity of the
crop; no need for the maintenance of large
warehouses for storage of chemicals; saving
money on the purchase of phosphorus and
nitrogen fertilizers; saving money on fish
nutrition by feeding them part of the plants;
maximum water recycling saves on this
resource, reduces or neutralizes wastewater
discharges. The performance of aquaponics
1s no less than aquaculture and hydroponics.
The special microbiological environment
of the system is suitable for growing even
tropical and exotic aquatic inhabitants.

Anexceptional feature of this installation
is the actual non-waste production, when the
products of the exchange of one biological
cluster are used in the subsequent stages
of biotechnology before their complete

utilization within a closed system. Non-
waste of this technology ensures its high
environmental safety.

Aquaponics can significantly save water
resources, especially - in systems with
maximum water recirculation; significantly
reduces and reduces to zero wastewater
discharge. The possibility of recycling up
to 90% of the used water.

There 1s a high probability that over time
aquaponics systems will be widely used and
will serve the development of agriculture
around the world. Fish production is carried
out without the use of synthetic mineral
fertilizers, growth regulators, artificial food
additives, as well as without the use of
genetically modified products.

The main advantage of the production
can also be called environmentally friendly.
Fish is contained in purified water with
filters from all harmful impurities. Human
waste (garbage, polyethylene, oil products)
does not get into the water. In addition, the
absence of mud in the water eliminates
the appearance of herbaceous smell in the
meat.

Aquaponics is a part of industrial
agricultural production and is a simulation
combined ecosystem of automatic and
semi-automatic control over the state of
the aquatic environment, temperature
and lighting, with an auto mechanical
hydroponic method of growing plants. The
symbiotic component of aquaponics is a
symbiosis of the existence of artificially bred
freshwater animals, hydroponic crops of
agricultural plants and colonies processing
organic residues of bacteria. In other
words, aquaponics is an interconnected
hybrid system of pond farming and
hydroponics. Vegetables and herbs are
grown in containers that do not contain
soil, and plants receive their nutrition from
wastewater discharged from ponds. Plants
feed on bacteria from fish waste products,
and then this water is returned back to the
pond in purified form [3,4].

17



18

BUOJIOTMYECKHNE HAYKHN KA3AXCTAHA Ned, 2021

The concept of aquaponics involves
changing not only the way of farming — at
least in the development of small farms,
but also, perhaps, ways of harvesting and
its further consumption.

The creation of the symbiotic method
of aquaponics became possible thanks
to the observation and study of natural
ecosystems, the rapid development of
aquaculture in pond farms, swimming pools
and aquariums, as well as, and especially,
hydroponics of the 20th century, and the
scientific understanding of an integrated
approach to agricultural production in the
combination of different directions

The basis of production is the use of
natural processes of life of freshwater
animals (fish, shrimp) as a nutrient medium
for industrial plants. During the process,
plants consume the necessary products of
secretions of living organisms — chemicals
(nitrogen, potassium, phosphorus
compounds, carbon dioxide, etc.), dissolved
in water, and — at the same time, naturally
purify and enrich it with oxygen. In the
production process eliminates the need for
the use of various chemical fertilizers, with
a complex system of dosing and storage: the
process of chemicalization, processing and
purification occurs naturally and in a closed
cycle. Thus, aquaponics simulates a natural
whirlpool in nature. Unusual farms of the
future, which are already trying to get rid
of the waste of water and other resources,
soil pollution and the use of insecticides,
are already appearing in different places on
our planet. They are balanced ecosystems
capable of producing organics that do
not contain toxic substances, often found
in vegetable crops grown by traditional
methods.

Results and discussion. In its original
form, systems based on hydroponics and
aquaculture produce some hazardous
waste that pollutes the environment. In
aquaculture, such wastes are natural wastes
containing ammonium and, as a result,

contaminated water has to be removed from
the system to prevent a negative impact on
fish. And in systems that use hydroponics,
solutions that feed plants lose their quality
over time, and they also have to be
removed from the zone of growing plants.
The disadvantage of traditional hydroponic
systems is also that the formulations of
nutrient solutions are based on synthetic
elements. In comparison with a hydroponic
system aquaponics has certain advantages:
multi-purpose installation usage, diversity
of products, low level of nitrates. In the
conditions of aquaponics installation there
is an additional water purification due
to direct absorption and assimilation of
nitrogen ions by plant roots. The same types
of plants are used for aquaponics cultivation
as for hydroponic cultivation: vegetables,
greens, strawberries, etc. the Experience of
foreign research in the field of aquaponics
confirms that these plants are used, and are
environmentally appropriate. For example,
they are particularly beneficial when water
and soil are scarce for traditional agriculture
[5].

In the conditions of instability and shaky
economy to replace weak agricultural
methods, come the latest innovative
technologies. These are progressive ways
of conducting economic activity, which
amaze with their high results.

Thus, the main advantage of the
method, based on the combination of the
two technologies, is that aquaculture and
hydroponics can «nullify» the waste of
both systems, forming a closed — or, in the
language of physics, closed — ecosystem,
in which fish emissions are absorbed by
plants, feeding them, and water, where fish
live, is purified by plants. In ecosystems
using aquaponics, you can set specific
for the nature of equilibrium, while
sustainable farms are efficient in terms
of cost of production and volumes of
harvest and it can compete with traditional
agricultural objects, relying on proven
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technology, the traditional design (for
example, polycarbonate greenhouses)
and conventional fertilizer. Aquaponics
systems are not inferior in performance or
hydroponics or aquaculture.

Developing a system of aquaponics, the
British look to the not so distant future. In
40 years, 70 percent more food will have
to be produced to feed the world’s growing
population. Given the rapid depletion of
soil and water bodies, those countries that
learn to use the earth’s resources more
carefully will avoid hunger.

Specific development restriction
aquaponics is the lack of generalists,
combining the same high competence
as in the Botanical Sciences agricultural
hydroponic plants, and the Zoological
— with the peculiarities of fish-farming,
aquarium and fish farming. The main
problem of aquaponics is the exact
observance of the fragile balance of an
artificially created ecosystem, combining
the difference, but the interdependence
of the characteristics of water — a vital
environment in the symbiosis of animals,
plants and protozoa.

To implement the task of active
implementation of highly effective
methods of industrial fish farming and,
above all, closed-cycle technologies, it is
necessary to increase scientific, applied and
implementation work.

The funds will be wused for the
introduction of the aquaponics module into
the educational programs of Nur-Sultan,
where the skills and knowledge of world
and domestic experts will be used, the
production of aquaponics will be carried
out in an experimental volume.

Biotechnical standards for the joint
cultivation of various aquaculture facilities
by intensive methods and testing of new
standards for the joint cultivation of
facilities in a modular installation will be
prepared. Methods of intensive cultivation
of hydrobionts for obtaining food

products from closed water supply units in
specialized modular systems with technical
characteristics close to world analogues
will be proposed. The new integrated
approach will contribute to the formation of
modern national industry, fish farming and
farming of fisheries, the implementation
of the educational process will make the
transition to a new biotechnology at the
world level and the establishment of a new
structure of innovation education cluster in
the country.

The project provides for the creation of
conditions for the development of research
competence of students, for practical
research and project activities of students
in accordance with the modern demands of
the participants of the educational process.
With a positive examination of the research
results will be used as a commercial product
in the educational and agri-industrial
sectors.

Conclusion. The results of the study
can be used in the following areas:
biology,  hydrobiology, ichthyology,
ecology, biotechnology, water technology,
aquaculture, agriculture and fisheries, as
well as in the real sector of the economy,
in the agro-industrial complex and its
component fisheries complex of the
country. The development will correspond
to the world level, and in some respects as
an additional increase in production per
unit area will exceed the world analogues.

The project will have an impact on the
preparation of the theoretical basis of the
sequence of processes of cultivation of
aquatic organisms intensive methods and
hydrochemical mode in the closed loop
system (experimental model) to ensure
optimal limits of the parameters for all the
cultivated fish.

The potential of aquaponics for organic
production is high. There is a number of
retailers supplying organically certified
minerals. The aquaponics project offered a
new opportunity to develop a whole new
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industry based on supplies for organic
hydroponics.

This project can stimulate a new industry
of soluble organically certified supplements
replacing conventional mineral fertilizers.
For example, these supplements may
include soluble kelp powder containing
biologically active components besides
potassium. These components were shown
to have a positive effect on crop production
and development. The emerging aquaponic
industry may have a considerable impact
on supplying industry.

The other approach is a development of
plant-based fish feed. This feed will have
more potassium and will be more balanced
for growing plants. The existing fish feed is
based on fish meal, byproduct from the fish
industry. The limited supply of fish meal
hampers the development of fish farming
in all over the world. Thus, new products
based in plants are the key factor for the
expansion of the fish farming. In the last
case, the aquaponics production will be an
imperative for future aquaculture industry.

Aquaponics is cutting-edge technology
based on recycling nutrients produced
by fish and growing high value organic
vegetables without synthetic fertilizers.
The water is filtered by the plants and
returned pure to the fish tanks. Organic food
production is a rapidly growing industry in
Kazakhstan and this operation plans to tie
into those markets

Organic greenhouse operations are
higher risk because of the greater potential
for yield loss from diseases and various
nutrient disorders. Aquaponics may reduce
this risk because it is a soil-free technology
and is an example of sustainable agriculture.

The complexity and uniqueness of
growing fish and plants in a closed system
require strong involvement form experts
from many areas including crop and fish
production, economics and marketing.

Financing. The article was carried
out under the AP09260589 project

«Development of innovative biotechnology
for obtaining environmentally friendly
aquatic culture products for integration
into the scientific and educational process»
within the framework of grant funding of
the Science Committee of the Ministry of
Education and Science of the Republic of
Kazakhstan.
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DKonozuanvlK maza akeaKyibmypa
OHIMOEPiH YMbIMObl NATIOAIAHY

Anoamna

Axeanonuka-oyn Kazaxcmanoazol
aneyemi Oap Jcana ayblIUApyauibliblK
canacel. byn xaumanama axkeaxyremypa
Jcyilecinoesi Oanvlk neH OciMOiKmepoiH
apanac maoenuemi. Ocimoixmep ocy yulin
OanvlK agvlHOAPLIHAH KOPeKmiK 3ammap-
Obl  nandananaovl. OKONO2UAILIK mMaA3d
MEXHONO2UAHBIY — APKACLIHOA — KOCHLI2AH
KYHbL  JiCO2apbl  JHcepeinikmi — oHimoep
JHCHLL  OOUbL OHOIpINin, camvlid aiaowl.
Axeanonuka  onepayusanapvl — He2i3iHeH
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apMmapanmanovIpvLiean onepayusiap 6o-
JILIN MAObLLIAOL, OUMKEHI onap eKi nati-
0a Opmanvbl2blH YCbIHAOLL: OANbIK JHCIHE
ecimoikmep.

AKeanoHuka KoHObIpbLIAPLIHOA OIp pe-
YUPKYIayus dcylecinoe ecimoikmep MeH
banvly komnowenmmepi oOap. Kopexmix
sammapea 6ail 6avlK cybl 6CIMOIKMEPOiH
oecyi ywin KONOAHbLIAObl, all 6CIMOIKmep
Cyobl KAINblHA Keaimipy Yuin ouoguivmp
peminoe KONOAHbLIAObL.

Tyuinoi cozoep: aKeanoHUuKa
KOHOBIPLICHI,  AKBAKVIbMYPA,  UOPO-
NOHUKA, KaIOblKmapovl Kauma 6eHoey
9KodICYUeCct

Payuonanwvnoe ucnonv3osanue
IKOJ102UYeCKU YUCMBIX NPOOYKMOE
aKeaKybmypol

Annomauusn
AK6anoHuKa - 5mo HOBaAsl CebCKOX0351l-
cmeeHHas ompaciv ¢ nomenyuaiom ¢ Ka-
3axcmane. Imo KOMOUHUPOBAHHAS KYIbIY-

pa pvibvl u pacmenull 8 cucmeme GmMopuy-
HOU akeakyibmypel. Pacmenus ucnonv3y-
1Om numamesnvhbie 8eujecmed U3 pulOHbIX
cmokog 0nsi pocma. bnazooaps sxonocu-
YyecKUu YCMOUYUBol mexHoiocuu MecmHble
NPOOYKMbL C 8bICOKOU 000ABNIEHHOU CMOU-
MOCMbIO MO2YM NPOU3BOOUMBCS U NPOOaA-
gamwcs Kpyenviti 200. Onepayuu no akea-
NOHUKe No c8oell cymu AGNAIOMcA ousep-
CUPUYUPOBAHHBIMU ONEPAYUIMU, NOCKOIIb-
KV OHU npednazarom 08a yeHmpa npuovLiu.:
pylby U pacmeHus.

Vemanosku — akeanonuxu — cooepoicam
pacmumenvHbvle U pblOHbIE KOMNOHEHMbl
gmecme 6 OOHOU cucmeme peyupKyIasyuuU.
Booa ona pwiovl, 6boeamas numamenvHol-
MU 8euecmeamu, UCnoab3yemcs Ojisl po-
cma pacmeHut, 8 Mo 8pems KaK pacmeHus
UCNONBL3YIOMCA 8 Kauecmee ODUODUILMPOS
0151 pecenepayuu 800bl.

Knrwouesvie cnosa: ycmanoska akeano-
HUKU, AK8AKY1bmypd, cUOPONOHUKA, IKOCU-
cmema nepepabomku 0mxo0o0s.
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Anoamna

Cioip  Oexipeci  nonyniayusCbIHbIH
Kazipel ocau-Kyuin 3epoeney, OHblH ma-
pany aumazvin, Epmic o3eHniniy apmypiui
yuackenepinoezi cambl MeH MOIUEPIIK-
Hcac mMonmapulH HAKMbLIAY Hamuxicenepi
ycvinviiean.  JKacanovl  kebero  makca-
MbIHOA XAILIKMbIY a3 007i2iH any Mym-
KiHOIel mypaibl Al0bIH-ANA YCLIHbICIAD
bepineeH.

Oxonozusnelty ~ mMoHumopune  Epmic
oseni men Caea MmaHbl 007ILICMAPLIHLIH
ipi KysamulH cananapvsl MeH ¢y atoblHOa-
PblH cupek Kez0ecemin OanvlK MypiepiHiy
OOyl MeHn mapany apeanvl MmYpeblCblHAH
3epmmey  JHCONbIMEH  MapuipymmblK-
IKCNEOUYUANLIK — 20ICNeH  JHCYpei3inoi.
Kymvicma 2004-14 orcorc.apnanean 037
«OanvlK  pecypcmapulHbly  MeMleKemmiK
ecebi odicone Kadacmpwvly 0az0apiamacol
oouvinwa 3K mypanvl ecenmepoiy ma-
mepuanoapeol, «Ka3OPF3U»)KIIC
MYpagammapvlHan — anblHeaH OepeKmep
nauodanansliobl. 3epmmeyiep JHCypeizy
Ke3iH0e HOopMamuemik-aoicmemenik Ky-
HCAMMaMansly epexcenepin 6acublIbIKKA
anovl.

3epmmeyoi Kazaxcman Pecnyonuxa-
CBIHbIHY IKONO2USL, 2€0N02Usl IHCIHE mabuau
pecypcmap MUHUCMPII2T Kapoicol-
nanovipaost (NeBR10264205 I panm)

Tyuinoi ce3zoep: oOuoanyanmypuinix,
mapany, Ccamvl, AHCACAHOLL KOOero, YCbl-
HblCMap.

Kipicne. Epric cy 6acceitHi-conTycTik-
0aTpICTaH OHTYCTIK-LIBIFbICKA Kapaih 1500
KM-JIEH acTaM CO3bLIbIN kaTKaH Kazakcran
PecnyGrnukachiHbIH eH ipi OabIK
HiapyamblIbiFel Oacceiinaepiniy Oipi. byn
3aiican keiiH, BykTelpma cy KoiMachlH,
Hlyn61 xoHe OckeMeH cy KoWMajapblH,
conpai-ak  Kapa-Epric  xone Epric
©3eH/1epiH (0MapaAbIH KOCAJIKbI XYyienepiH)
KaMTUTBIH ~ MOP(QOJIOTHUSIIBIK ~ TYPFBIIAH
Kypaeni wmakpoxyiie. Kazipri yakpiTTa
Epric 0acceliHiHIH UXTUO(ayHACHIHBIH
KypaMmblHAa OanbIKThIH 36 Typi Oap,
OJIap/IbIH apachblH/1a SKOHOMHUKAJIBIK KYH/IbI
OanpIKTap Ja, KYHJl CHPEK Ke3[1eCeTiH
YKOHE CaHbI a3 OaibIKTap /1a 6ap.

Cupek Ke3JeceTiH >XKOHE KYpPBINl KeTy
Kayli TOHIeH TYpJIEpAl TYIEHIEY KoHe
KO CTIapJIbl 3epTTey MPUOPUTETTI
OarpIT  OONBIM  TAOBUTANBI,  OJAPIBIH
HOTWDKENEepl Oaralibl dKoHE CaHbl a3 TYPJiep
MOMYJISALUACHIHBIH JKal-KyHiH FaHa Oara-
JIan KOMMai, oJapIblH CaHbIH KOpFay JKOHE
caKrTay IIapajlapblH 93ipjeyre MYMKIHIIK

oepeni. Typaktel mgamynspl KaMTamachi3
€Ty YIIIH TeHETHKAJBIK pPeCcypcTapipl
CaKkTayIblH OaCBIMIBIFEI  OMOIOTHSIIBIK
OPTYPIILIIK TypaJIbl KOHBEHIIMA 1A

oexitiired. Epric 6acceiiHinne reHopoH-
Thl JKOFANTY MYMKIHJIIrIHE OaillaHbICThI
CakKTayJlbl KaXeT €TETIH CUPEK Ke3[eCEeTiH
KYHJIbI TYpJIEPTe HEJIbMa, KapanaibiM Tau-
MeH xoHe Ci6ip Gekipeci xarajipl, OapibIK
ymr T1ypi Kasakcran PecnyOnukachiHbIH
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Kp13p11 KiTaObIHA €HTI3UIreH (HeTbMaHbBIH
TeK 3aiicaH momyasauusce) [1].

Marepuangap wmen Juicrep. Epric
e3eHl MeH Epric MaHBl 0OJBICTApBIHBIH
ipl KYATBIH cajlajapbl MEH Cy aljblHJa-
PBIH CHpEK Ke3JeceTiH OajblK TYpJIepiHIH
MEKCHJICHYl MEH Tapally apeajiblH 3epT-
T€y apKbUIbl AKOJOTHSUIBIK MOHHTOPUHI
MapLIPYTTHIK-3KCICAUIMSIIBIK ~ OJICIEeH
xyprizuial. XKymeicra 037 OarnapiaMacsl
oompinma F3XK Typansl ecenrepain Ma-
tepuangapsl MeH 2004-14 xeuimapra
apHaJIFaH «banplKk  pecypcTapbIHBIH
MEMJIEKETTIK eceOl JK9HEe KaJlacTpbl» KoHE
«Ka3bIlIF31» XKILIC wmyparartapelHan
aJbIHFaH JIEpeKTep MNailnanaHblabl. 3epT-
TEeyJaep OKYpridy Ke3iHJIe HOPMAaTUBTIK-
o/liCTeMENIIK KY)KaTTaMaHbIH epeKesepiH
0aCIIBUIBIKKA aJbIHBI.

HxtuoneHo3napapl  3eprrey  KesiHzae
UXTUOJIOTUSJIBIK ~ MaTepuasiapabl
Hay MEH OHJIEYIIH >KaJIIbl KaObUIIaHFaH
oicTepl KONJAHBUIABI Kypajibl OOWBIH-
ma oKyprizuigl banmeikTapaelH caHbl a3
HEMECE CHPEK KE3/IECETIH KOHE KOM-
BUIBIII KETy Kaymi Oap TypJiepiH aynay
Ke31HJ€e 3epTTeyliep Tipl Ke3iHAE IpIKTey
omiciMeH Kyprizuiai. bekipe wmemmiepi
MEH CajMarblH OJIIIeylIeH KeiiH Tipi
KyHiHJe cyFa xki106epiiai. bekipeHiH jkachlH
aHbIKTay 9J1e0U Ke3Jep MEH KOp Marepu-
ajjapbl OOMBIHINA OJIIEMIIK-CATMAKTHIK
KepCeTKIITepi Tangay Heri3iHae
KYprizuiml. banmelKk  mOMyIsIMsICHIHBIH
KOHE OJapJblH TIPIIUIIK €Ty OpPTachIHBIH
xKal-KyHiH Oaranay KOJIAAHBICTAFbI
HYCKayJIbIKTapFa CoMKe ¢ Ky prizinai barans
CHUPEK Ke3[IeCEeTIH OaibIK TYpPJEpiHIH IO-
nyasusicbl  XallbIKapaJiblK — TaOUFaTThl
KOpFay OJlaFbIHbIH KpHUTepuiliepi OOWbIH-
11a OarasiaH/bl.

banbik aymay OanbIKTapabslH TYpIepi,
KBIHBICBI, ac Kypambl, OJapJblH ca-
JBICTBIPMANIbl CaHbl JXKOHE T. 0. Typasibl
aKmapar ajlyFa MYMKIHIIK OepeTiH CTaH-
napTThl OanblK aynay KypajiJapblHbIH
KUBIHTBIFBIMEH JKYPri3uidl. AFBIHIBL ay

Ku-

KOJIJIAaHBUI/IbI, TapaMeTpiiepl: Y3bIH]IbIFbI
— 50m; Owmiktiri — 1,5 m; ysamsik — 35-40
MM; psiK — 200MM. OpOip 3epTTENETIH yua-
ckele ysAmbIKTapbiHblH enmemi 20, 30,
40, 50, 60, 70, 80, 90 MM GonarbiH aymap
KYpbU1bl. AyablH OHIKTIT1 3 M, Y3bIH]IBIFBI
25 M. Aynapzbl OpHaTy TOYJIKTIH KapaHFbI
yakbITbIHAAa 12 cararka Xyprisuieni, ay-
Jay KYHJII3r JKOHE TYHI1 YakbITTa Ja

KYprizuien.
Aynanran OaJbIKTBl OHJEY Kelecl
POy paJIap bl KaMTH/JIbL: TYpIl

COMKECTeH/IIPY; Op TYPHAIH >aJIbl CaHbI
MEH MaccachlH ecemntey; OapiblK OajbIK
Kanmad — enmeyneH oTTi  (OaJBIKTBIH
JCHECIHIH Y3BIHABIFB KayJadb/lbl KbIPCHI3
OJIIIICHE ] ).

buonorusinelk  Tanmay oKajumbel  JeHE
CaJIMaFblH AHBIKTAYIbI KaMTH/IBI,
OAJIBIKTBIH TOJIBIK Y3BIHIBIFBL, OAJIBIKTHIH
TYMCBIFBIHBIH ~ VIIBIHAH  KaOBIPIIAKTHI
KAKIaKThIH COHbIHA JICHIHT1 Y3bIHIBIFbI.

baranmer  cupexk  ke3meceTiH  GaibIK
TYpJepl, OHbIH 11IiHAE OeKipe OanbIKTapbl
(Ci6ip Oekipeci) TapalbIMAAPBIHBIH Xaii-
KYHiHE MOHUTOPHHT COHFBI JKBUIAAPHI
opTypiai TakeipbinTap meHOepinae 2001-
2015 >xpumap GOUBI XKYPri3ui.

3eprrey  HoTMKedepi.  JKoraprel
Epricreri CiGip Oekipeci ©TKEH FachIp-
IbIH OpTachlHa JEHWIH KEeH TapalifaH Typ
Oonbln ecenTesredH. ©O3eH OoifbiHAA oI
MEMJIEKETTIK IIeKapara ACiH OapibIK Kep-
ne kesnecti. bekipe TyKbpimMaac OanbIKTap
VBUIABIPBIK 1AMy JKaFdaijiapblH  Ta-
Jan erefl, Keipe TinTi O1p AKOJOTHSIIBIK
¢dakropablH Oy3bUIYbl Tepic cajjuapra
okemin coraasl. . Epric e3eninme COC-
TIH yum Oiprei OereTiHIH caJIbIHybIHA
OaitmanbicTel (1953, 1960, 1989) kebero
YKaFIaiiapel KypT OY3bUIIbI, 00 OeKipenepi,
cTepier OapiblK  YbUIABIPHIK  IHAIIa-
TBIH JKEpJIEPACH TOJBIKTAll OKIIayJaHBII
Kanasl. Omap Cemeli kanacbiHan IllynGi
I'DC Oererine pAewiHri o3eHHIH OOMH-
BIHJA FaHa CaKTaJBIII Kainapl. Aannia,
MyHJa THUAPOJOTHSIIBIK >KaFaaiiap KypT
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©3rep/i, TAOWFU Cy TACKBIHBI JKaCaH/bI Cy
xibepymen ammacTeipslbl (Lyn6i COC
OereTiHiH TyCTaMachl apKBUIBI CY XKi0epy).
MyH1a 5)KbUT CalibIH OCKipe MEH CTEPIETTIH
KeOCI01 YIIIiH KAJIBIITHI JKaFaaiiap xacai-
maiael. JKammer, Epric e3eninmeri Cioip
oekipecinig aykbpiMbl  LIyn6i I'DC-Hen

Peceit ®enepanmschlHbIH IIEKapachliHA
Jierin TapanraH (cyper 1).

Epric e3eHi - GaibIK mapyanrbUIbIFbIH-
Jla MaHBI3/IbI KOFAphl CaHATKA KATaThIH Cy
aliIBIHBI, OUTKECHI OHJIa OaJIBIKTApIbIH aca
KYHIBI TYpJIepi — CTepieT, OeKipe, HelbMa
MEKEH/IEH/T1, ©CIMIH MOJIAUTBIN KbICTAMIBI.

I

Cypem 1. Epmic o3eni. Cibip 6eKipeciniy apeanvl dcane
CHIHAMA ANy CMAHYUALAPbL

Ieireic  KazakcTan O0OJBICHI  IHMETiHJETI
@3¢H ydackeci - Oykin Epric 6acceliHiHiH
Oekipe JkoHE  aJIOBIPT  OaJBIKTAPBIH
ecipiieTiH Oipereid opwiH. EpTtic e3eHi
[TaBnomap o0ONBICHI WIETIHIEC, COHBIMEH
Karap Oekipe koHe OeJIEeKTIK (JacTHKO-
BbI€) OaJIBIK TYpJICPiHIH KBICTAUTBIH KOHE
a3bIKTAHATBIH OPHBI PETIH/IC MAHBI3/IBL.
bi3nin MOJTIMETTEpIMI3 OOMBIH-
ma, Kas3ipri yakpITTa OeKipe TYKbIMIAC
OaNBIKTapIIBIH €H KapKbIHABI keberoi Jo-
JIOHb afiMarbIHJA JKOHE OJIaH TOMEH JKep-
nepae O0aiKaiael, IereHMEH OHIIpyIIiiep
e3eH OoiibiMen Illyn6i I'DC Oererine
JIeHIH Kemminm keiemi. bekipe TyKbIMIac
OanbikTapael CeMmeil KajachlHAH KOFa-
pbl  OpHAajJacKaH KHUBIPIIBIKTAC IKOHE
KHBIPIIBIKTAC-KYM MOTIHIUIepl TapTabl.
Cibip Gexkipeci-Acipenser baerii Brandt,
1869. Epric e3eHi amaObIHIAFel OEKipe
OaNBIKTAapBIHBIH €H ipi ekim (cyper 2).

Kazakcran aymareiHma Epric e3eHIHIH
OacceifHiH MekeHIelai. bekipe Kasipri
yakpITTa OacceiiH Ccy KoWMallapblHIa
JISPITIK YKOFAJIBIT KeTTi. 3aiicaH KeJiHIe O
©TKEH FachIPAbIH 40-11bI KBUIAAPHI KBTI
Ha opTama ecernmeH 0,7 TOHHA ayJayJIbIH
HOTHKECIHAE KOCIMIIIIK MaHBI3BIH KO-
ranTTel. BypeiH Epric e3eHiHIH OoOWBIHIA
eMip cypreH etmen Oekipe kazip Cemeit
KaJIaCbIHAH TOMEH Ke3IECEl.

Cibip Oekipeci Kazakcran PecryOmm-
kachlHbIH KbI3bu1  kiTaObiHa 11 canar
OOWBIHINIA CHTI3LITCH, OJApIbIH CaHbI
Kazakcranma kypr azaiibli, azarona. Kemeci
OaceutbiMra Cibip Oekipeci CaHBIHBIH a3a-
IObIHA OalJIAHBICTBI «KAYINTI JKarmaanja»
— Endangered (EN) canarel OolbIHIIA
SHT131JTyl MyMKiH, ©TKCHI OHBIH TaOUFaTTa
YKOUBUIBII KETy KayTIi )KOFapBbl.

Bekipe momymsusacel CAaHBIHBIH a3aiobl
KeIIi-KoH oiapeiHblH ['DC Oererrepi-
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Cypem 2. Epmic o3zeninen Cibip oexipeci, 2011 oc.

MEH >KaObUTybIHA OaMJIAaHBICTBI OOJIBI, all
OJ1 YBULABIPBIK IIAMIATHIH JKEPICPIIH e/1o-
yip OeiriH >KOFalITTB, OYI KeOerw
JICHTeHiHIH amaTrThl TOMEHJCYiHEe OKell-

. [Momyssiust CaHbIHBIH  Herisri
JTUMUTTEYIN (pakTopiap OyJI >KeTiIMereH
OanmbIKTBI  3aHCHI3  aynmay. Kasakcran

PecryonukaceiabiH  KpI3p1 KiTaOBIH 3a-
MaHayu OacChLIBIMBIHA O3IpJICHTCH IIapa-
Jap- MOMYJISIIUSTHBI KOPFAy JKOHE KaJlbIlHA
KeNTIpYy.

Cibip OekipeciHIH €H HOTIKENI ayia-
Hybsl [laBmogap OONBICBIHBIH MIETIHAETI
Epric e3eHiHIH IIeKapaJbIK YyJacKeCiHIe
aneraAbl. 2004-2005 xpuTIaphl Kac Oeki-
pe HeTi31HeH JCHECIHIH Y3bIHJIBIFb 48 CM-
re JeuiH »xoHe caimMarbl 900 r-ra nmeiiH,
1+ >xoHe 4 »kacka JeHiHT1 OaJbIKTapMeH
kepcetiai (kecte 1).

Conrpl XbpULIAphl OambIK aynaymsa Oe-
Kipe TYKbIMJIac OabIKTapIbIH YJIeCi OcCTi,
COHBIMEH Karap ayJayjblH eJIIIeM-Kac ca-
HaThl Ja keHeimi. 2011 xplmra neiin 3epT-
TelareH OeKipe TYKhIMIAC OabIKTapabIH
Heri3ri Oeuriri kac OaJbIKTap CaHAThIHA
Kipai, ipikreMeHiH 85% - maH acrambl 1-4
’Kac apasbIFBIHAAFEl ICHECIHIH Y3bIH/IBIFBI
50 cMm-re neiiiH xoue caimMaresl 1055 r-ra
JICHIHT1 OabIKTap OOJIIBI, COHBIMEH Kartap,
ayJaHFaH OaJIBIK 1MIiHIE epecekTey (8 xac)
Oekipenep Je Ke3IeCTi, OJIapIbIH YJieci
6%-1eH acanpl [2]. 3epTTenreH OanbIKTap
JKBIHBICTHIK JKE€T1IMETEH.

Epric  e3eHiHEH  IIBIKKaH
TYKbIMJIaC OabIKTapabIH  ©ecyil

Oekipe
OaJIbIK-

TapAbIH JKacblHA OalIaHBICTHI Aa, KEHOip
XKBUIApIaFkl PETPOCIEKTHBANA a Oipaei
emec; erep 2004, 2011 xpuimapsl xac
OaNTBIKTaP/IBIH KBULIBIK ocyi 8-13 cm 0oi1-
ca, 2012 >XpUTFBI 3ePTTEYJICPIIH HOTHXKE-
nepi  OoipiHIIa  OeKipe  TYKbIMIAcC
OaNbIKTapIbIH ©cyl 4 CM-IIeH acIajbl.
CpaBHEHHME CpeTHHMX TOKa3arese JNHEen-
HOTO W BECOBOTO pocrta ocerpa u3 Up-
Thiickoro U O6ckoro GacceiiHOB MOKa-
3bIBACT, YTO JIMHEHWHBIA W BECOBOM POCT
ocerpa W3 pek Mpreimickoro xapakxre-
pusyercsi Oojiee BBICOKMMH ITOKA3aTeIs-
MU (OCOOCHHO, BECOBBIMHU), HEXKEIH B BO-
nmoemax OOckoro OacceiiHa, TAe JIHMHEH-
HBI TPUPOCT HE MpeBhIMAET 3-5 CM B
ron. Epric xome OO0 OacceitHuepiHeH
aJBIHFaH OeKipe TYKbIMAAc OabIKTapIIbIH
CBI3BIKTBIK JKOHE CaJIMaKTBIK OCYIHIH
opTalmia KepCeTKIITEPiH CalbICTHIPATHIH
Ooncak EpricTik OekipeHiH ocyi emdip
*orapel Oomein kenemi. O0 GacceiHiHiH Cy
aliipIHIaphIHa OeKipe TYKBIMIACTapIbIH
KBUIIBIK  CBI3BIKTBHIK KOHE CaIMaKThIK
ecyi 3-5 cm acmaiiasl. EpTic e3eHiHIH kac
OekipenepiHiH OOPAaKBIIBIFEl CATBICTBIP-
Maibl Typae >korapbl, DylITOH mIKaa-
cel Oomipiama 0,7-0,9 menOepinge Oonca
OckeMeH OaJILIKTApPBIHBIH KOPCETKIMITEPI
0,68-nen acmaiiasr [2,3].

2015 >KbUIBI HMXTHOJIOTHSUIBIK 3€pTTe-
yiep HOTIKENepiHe CYHEeHETiH OoJcak
Cemeil Kamachl MaHBIHIA —aylayJaapibl
Oekipe TYKbIMIAcTapbl MYJAeM Oonmaca

25



26

BUOJIOTMYECKHNE HAYKHN KA3AXCTAHA Ned, 2021

Kecre 1. XKac 6ekipe 0anbIKTbIH OHOIIOTUSIIBIK KOPCETKIIITEPI

Kacrapsl, Kbl

Kot Kepcerkim 1 5 3 4 5 7 3 M
V3BIHJBIFEIL, cM)*  [24.3 | 34,3 40,0 | 46,8 - - - 36,3
2004 LCAIMAFEL T 125 | 298 501 | 776 - - - 425
% 18 35 29 18 - - - 100
cemiziri mo D. 0,87 | 0,72 0,8 |0,77 - - - 0,79
V3BIHJBIFBL, cM)*  [19.2 | 29,7 435 51 - 67 - 35,0
201] LCIMAFEL T 57,5 1167,5 | 718,3 | 1055 - |2815 - 499
% 13 53 20 7 - 7 - 100
cemiziri mo d. 0,8 | 0,65 0,83 | 0.8 - 0,9 - 0,73
V3BIHJBIFEIL, cM)*  [25,5 | 29,5 32 | 35,5 - 64 70 35
2012 | canmarsl, T 135 194 180 | 253 - |1665 |3195 | 476
% 12,5 | 50 6,2 | 18,7 - 6,2 6,2 100
cemiziri mo d. 0,8 0,76 0,5 | 0,56 - 0,6 0,9 0,7
V3BIHABIFEL, cM)* | 19 36,8 - 54 59 - - 41,1
2015 LCIMAFEL T 130 351 - 1255 [1760 - - 684
% 11,1 | 55,6 - 222 |11,1 - - 100
cemiziri mo d. 0,9 0,72 - 0,8 0,9 - - 0,9

Eckepriie — * — qeHeHIH KYUPBIK KeI0e3eriniH OpTachblHa ISHIHT1 V3bIHBIFbI
KY

meKapaiblK aiiMakrapaa kKesjaece Oacrai-
Il (kecte 2).

Ozenniy 3 y4JackeciHme xy30e ay-
MEH aynay op Oemirinae OeKipeHiH Typii
KOHLIEHTPALUACHIH

KOPCETTI.

ITaBno-

Kecte 2. 2015 x. EpricTiH mekapanblK aiMaKTapbIHIAFbl 3€pPTTEYIIK aysaynapaarbl
OaBIKTapbIH 63apa MPOLEHTTIK KaThIHACKL, JaHa

baneik Typnepi
Aynay «, e &
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nap KajlacklHaH TeMeH Epric e3eHiHiH
y4JacKeCiH/Ie ayjay Ke31HAE CTepiieT, Ta-
0aH, KoKcepke, anabyra, TopTta Ooja
Typbin Oekipe MynjueM kesnecneni. JKan-
MBI, HOTHXKENep OanblK ayjay Ke3iH[e
©3€H/IET1 CYIbIH >KOFaphl JeHreiline Oaii-
JIAHBICTH TOMEH JIeTl OaranaHanbel. OTKEH
KBUIAP  HOTHXKEJEPIHIH  MOHUTOPHUHI1
KOPCETKEH/IeH, OChI yJacKee KeTUIMETeH
(1 xr-ra peiin) Oekipe TyKbIMJac
OanbIkTapaeiH yiect 5-10%-ap1  Kypaybl
MyMKiH. OpaH ip1 O6exipenep ochkl OeiikTe
OTE CHPEK Ke3aecel

Kyzinm aynmay HOTWKeNEpiHE CYHEHIN
©3€HHIH TOMEHI1 IIeKapa ydacKecl eH
OHIM/II €KeHI aHBIKTaABIK. Exi xy30e ay-
Jay HOTIDKECIH/E JKMbIpMa MIAKTHI CTEp-
neT yctanabl enmemaepi 23-35 cM koHe
KETIIMeTeH eki Oexipe 34 xoHe 38 cm
canMakTapbl 285 xoHe 390 1. Kypansl
Kekremaik aynaynapna ofgaH JAa YIiKeH
oexipenep kesmecemi 10-15 tinTi 30 kr
Oexipenep ae ke3necin Typaasl. bipak oH-
Jail SK3eMIUsIpaphl JKajmbl Oexipenep ca-
oeiHaH 1-2 %-man acmaiyibl. AFbIMIArbl
KBUIIBIH TaMbl3 alHIarbl —ayjayjiapnaa
Oekipe TyKbIMaacTapaan (7 xac Oekipe
NeHeJepiHiH Y3bIHABIFEI 31-51 cM canmarbl
2 Xr jmeitiH xxoHe 1 crepner) 6acka amadyra
MEH IIOPTaH Ke3/IeCTi.

Epric e3eHiHiH mIekapanac ydacKeciH-
ne bammayHOoe KEHTIHEH TOMEH HXOJIOT-
TBIK TYCIPUTIM OCBI KepJe OpHaJacKaH
Oekipe ILIYHKBIpBIHAA 7,5 M TepeH-
IIKTE OQJIBIKTBIH KOII MeJIIepae
LIOFBIPJIAHFAHbIH KOpPCEeTTi, OapibIFbl I1a-
MameH 50 paHa keiOip OasbIKTapIbIH
canMarel 22, 35 xome 70 Kr-ra aeuid
KETKeH. SIFHUW, >Ka3[bIH COHBIHIA, KY3Te
KAKbIH OCKipe KBICTAMTHIH IIYHKBIpIapFa
IIOFBIPJIAHATHIHBI AHBIKTAJIJIBI.

Epric e3eninzeri 0apiblK cTaHIUsIIAP-
ma  3epTTey  HOTHXKECIHIE  Kenecl
3aFABUIBIKTBI  Oaiikayra  Oomamel  —
TOMEHJIETEH CaWblH OeKipe TYKbIM/IacC
OaNBIKTapIbIH CaHbl YIFasAbl (MaKCUMY-
Mbl IIEKapajlac ayJaHaapjaa), COHbIMEH

Karap Oekipe TYKbIMIAc OabIKTapablH
imiHge OeKipeHiH yeci e apTaibl.

«KpI3bUT KITANTBIK» TYpJEpal cakray-
JIBIH HETI13T1 JKOJIaphl, O KOJJIaH ecipy
MEH cyaTTap/bl OalKTaHAbIpy OOJbII Ta-
Oblmaasl. Erep e31H-031 TypaKThl KaIIbIHIA
caKkTail ajaTblH YHIpAl Koyjay ic Imapa-
Japbl JKaJIFacThIpbliIMaca MOMYJISALUSHBIH
YKAKBIH JKBIIAAPBI MYJIIEM >KOFAJIBII KETY
Kayim Oap. Taburum cyarTapisl Te3imjil
OMIpIIEH MaTepHaJMeH OalbIKTaHIbIPY
Taburarra OCKIpEHIH CaKTallyblHa Wi
BIKITAJIBIH THUT13€1, COHBIMEH KaTap pe-
3epB pETIHAE eMMI3IiH OalblK  ecipy
iapyamblIbIKTapblHAa  OalblK  CaHBbIH
KeOEUTy/1 YMBITIIaFaH yphbIC.

XKacannpl Typae ecipy *KoHE aHaJbIK
yHipaenpl KajablTacThIpy iC LIapajapbiH
TOJIBIK KaHIbI J)KYPri3y YIIiH c101p 6eKxipeciH
apHaiibl Typle ayiay KaxeT. ApHaiibl ay-
Jay IapajapblH ©3€H aKBAaTOPHUSCHIHBIH
nieKapajsblK (OeKipe eH Kol LIOFbIpJaHFaH
ayJapHiap) akBaropusiapia KYprisreH
OPBIHJIBI.

Epric e3eninmeri Oekipe momyss-
UUSCHIHBIH  JKaW-KYHIH MOHHUTOPHUHITIK
3epTTEYICepAIH  HOTWXKENIepl  KOKTEMT1
Ke3€HJIe IIeKapa MaHbIHJAFrbl Yydacke-
ne Oekipe OaJbIKTapbIHBIH €19ylp CaHbI
IIOFBIPJIAHATBIHBIH KOHE arbIiC OOMBIHIIA
JKOFapbl KOHBIC ay/apaTbIHBIH KepceTesl
JKOHE JIoNI OChI Ke3eHae canMarbl 20 Kr-
HaH acaTblH OeKipe MEH KaTap *eTUIMEreH
OanbIKTHl Aa aynayra Oomambl. CoHbIMEH
Karap, erep ayjayabl KbIpKYHEK aiHaa
KYyprizce OalbIKThIH OMIPIICHIT1 CYAbIH
CaJIKbIH/IBIFbIHA OailyIaHbICTBI €19ylp ece-
i, Oipak OeKipenepIiH OJMeMIIK-KACTHIK
KaTeropusichbl cajamara | Kr-HaH acnaii-
TBIH  OJK3EMIUIApJIapMEH  LIEKTEeJeH.
Cebeb1 oTiMIl  JKBIHBICTBIK JKETUITCH
Oexipe ocbl ke3eHae Epric nmen OOb
©3CHJICPIHIH TOMEHT1 arbIiChlHA MEKEH ay-
JapbIl YIrepesi, ajl >KepPrilikTi TYPaKThl
ipi Oekipesiep KbICTay IIYHKapJiapblHA JKa-
TBIN KajaJbl.
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Epric e3eHiHAe JKBIHBICTBIK >KETUITCH
OCKIpeH1H CaHbl TOMEH OOJIFaHIBIKTAH JKa-
CaH/Ibl eCcipyTre JKeTKIIIKTI MeJIIep/l ayiar
amy MyMKkiH emec. OcblFaH OailIaHBICTHI
eKIHIIl MYMKIHJIK >KeTIIMereH OeKipeHi
aynan KediH OasbIK IIapyallbUIbIFbIHAA
KBIHBICTBIK JKETUITEH KYWTre NeWiH ecipy
BapUaHThl THIMIUIEY JeN KapacThIpyFa
Oomanpl, COHBIMEH Karap, >KacaHibl
Karmaiina Oekipe onaekaiima Te3 ecim
xeruteni. KeliinHen Oy marepuaibl
KBIHBIC OHIMJIEPIH aly, HHKyOanusiay
KoHE OaJIbIKTaHABIPY MaTepuajbl peTiHAe
KOJIJaHyFa OOJabl.

Cibip Oexipeci Kazakcran
Pecniy6nukaceiapin Kpi3pin kiTaObHa 11
caHat OOWBIHIIIA EHTI3UITEH, OJapIbIH
canbl Kazakcranma Kypr TemeHjuen, asa-
tona. Keneci GacwuibiMra Cibip Oekipeci
CaHBIHBIH a3al0blHA OAWIAHBICTHI «KAYIMT1
xargaiina» — Endangered (EN) canarsl
OOMBIHILIA €HT131JIyl MYMKIH, ©MTKEHI1 Xka-
Oaifbl TaOuFarTa >XOWBUIBII KETy KayIll
xorapel  [4,5]. «OKanyapnmap ayHueci
OoOBEKTUIEpIH MaiiajlanyFa IIEKTeyJep
MEH ThIMBIMIapFa» Colikec Oekipe aynayra
THIABIM CAJIBIHFaH.

KopbITbiHabl. COHFBI  KbUIAAPIAFHI
3epTTeyiepre  CyHeHCeK  KeTUIMEreH
OeKipesiepiiH CaHbl IIaMalibl ©CKCHIHEH
KapaMacTaH TONYyJSUUSHBIl Kyl MeH
CaKTaJdybl aJlaHJayLIBUIBIKTBl  TYyZIbIpa-
TIbI JKOHE OeKipe TYKbIMIAac OabIKTapablH
JKarJalblH 3epTTey YILUIH J€, OHbl KOpray
yurig ae Oenruti Oip mapanap KaObUIaay/Ibl
Tajan erelnl. AJIBIHFAaH MaTepuaiiap
OHBI JKacaHIbl TypHae KeOeiTy uapaia-
PBIH KYy3€re acblpy OOWBIHILIA >KYMBICTbI
OacTayplH WIYFBUT KaKETTUITIH Tajamn
eTel.

Taburu
Ke3/leCeTiH

opTajzaH  Oarajmbl  CHUpPEK
TYpPJIEPIHIH JKBIHBICTBIK
KETUITeH  OKUIJepiH  LIeKTeylal  ca-
HBIH TaOWFW OpTagaH aJblll  OaJIbIK
mapyamnbUIbIKTaphIHAA KaCaHIbl ©CIMIH
MOJIAMTy MaKCaThIHJAa JKacaJaThlH IIa-
pamap — OHOATYaHTYPJUTIKTI CaKTay

KOHIHAETI HEri3ri mmennmaepaiy  oipi,
ocbutaiima  Kazakcran — PecmyOnuka-
Chl paruuKanysuiaraH  «BHOTIOTHSITBIK
OPTYPJIUTIK TypasibD» XaJlbIKapaiblK KOH-
BEHIMSI  TaJANTAPBIHBIH  KOHTEKCTIHJIE
Ka3zakctanubig TaJlanTapsl MEH
MIHJETTEMENEPIH OpbIHJAY KaMTaMachl3

eTuIel.
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Pexomenoayuu no onmumaibHomy
U36J1e4eHUI0 U3 NPUPOOHOIL CPeObl Oce-
mpoeoii nonynayuu pexu Hpmului ¢ ye-
JIbI0 ee 60CHPOU3B00CHEA

Annomauusn

IIpeocmasnenvl  pesynomamol  usyue-
HUsl COBDEMEHHO20 COCMOAHUSL NONYJs-
yuu cubupcko2o ocempa, ymouHeHus: apea-
J1a e20 pacnpoCmpaneHus, YUCI1eHHOCmU U
PA3MEPHO-B03PACMHBIXCPYNNHAPAZTUYHBIX
yuacmkax pexu Upmoiwi. /{anel npeosapu-
MejibHble PEeKOMEHOayUuu 0 803MONHCHOCMU
noIyYeHUs: HeOONbLWOU Yacmu NONYIAYUU
C Yemblo UCKYCCMBEHHO20 60CNPOU3BO0-
cmeaa.

OKonozuueckuii. MOHUMOPUHE NPOU3EO-
OUNCA MAPUPYMHO-IKCNEOUYUOHHBIM Me-
mooom, nymem obcredosanus pexku Hp-
Myl NPUYCmMbesvblx obaacmell KpynHulx
6nA0AOWUX NPUMOKO8 U B000eMO8 HA
npeomem Hamuuus U apeana pacnpo-
cmpanenusi peokux 6udos pwlo. B pabo-
me UCnONb306aHbl MAMEPUATLL OTNUENO8 O
HUP no npoecpamme 037 «locyoapcmeen-
HbIU yuem U Kaoacmp pblOHbIX pecypcosy
3a 2004-14 2e., oannvie uz apxusoe TOO
«KasHUUPX».IIpu nposedenuu uccnedo-
8aHULI PYKOBOOCMBOBANUCHL NOTONCEHUAMU

Hopmamueno-memoodonocuueckoti  0oky-
MEeHmayuu.
Uccneoosanue guunancupyemcs mu-

HUCMEpPCMEOM IKOJI02UU, 2€e0N02UU U NpU-
PpoOoHvix pecypcog Pecnyonuxu Kazaxcman
(I paum Ne BR10264205)

Knrouesvie cnosa: oOuopasnoobpasue,
pacnpocmpanenue, 4ucieHHOCmy, UCKYC-
CMBEHHOe PA3ZMHOMCEHUE, PEKOMEHOAYUU.

Recommendations on the state of
the sturgeon population of the Irtysh
river and its optimal extraction from the
natural environment for reproduction

Summary

The results of studying the current
state of the Siberian sturgeon population,
clarifying the range of its distribution, the
number and size-age groups in various
sections of the Irtysh River are presented.
Preliminary recommendations are given on
the possibility of obtaining a small part of
the population for the purpose of artificial
reproduction.

Ecological monitoring was carried
out by the route-expedition method,
by examining the Yertis River and the
estuary areas of large flowing tributaries
and reservoirs for the presence and
distribution area of rare fish species. The
work uses materials of research reports
on the program 037 «State accounting
and cadastre of fish resources» for 2004-
14, data from the archives of KasHUHUPX
LLP. When conducting research, we were
guided by the provisions of Normative and
methodological documentation.

The research is funded by the Ministry of
Ecology, Geology and Natural Resources
of the Republic of Kazakhstan (Grant no.

BR10264205)

Key words: biodiversity, distribution,
abundance, artificial reproduction,
recommendations.
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Annomauusn

Onuszoomuueckas cumyayus no uyme,
cnoocusuwascs 6 2020 200y, na meppumo-
puu MotibIHKYMCKO20 NYCMbIHHO20 04a2a
YyyMbl, Ha Komopol yxce 6onee 40 1em om-
Meuaemcs meueHue MU300Muil 4YyMul cpe-
OuU MAEKONUMAarouux, s611emcs nomeHyu-
ANbHOU Y2PO30U 803HUKHOBEHUS INUOEMUU
amou uHpexyuu cpedu Hacenemus. llpu-
HUMAsl 80 BHUMAHUE MO, Ymo Npu uccie-
008aHUU 2PbI3VHO8 HA YYM)Y 8€CHOIL U Oce-
Hoto 2015 200abvina evisenena anu300musl
Yyymel, Kak OAKmepuonocudeckum, max
U CeponocUYecKUM MemoooM 6 Ypouuuje
«lvinvipay Kyovlk», HA Meppumopul, uH-
MEHCUBHO UCNOIb3YEMOLL HaceNeHueM, npo-
orcusaromum 8 MOoilbIHKYyMCKOM NYCHmblH-
Hom ouaee uymbvl 8 2021 200y nposedeHwvl
UCCc1e008anUusi OCHOBHbIX U 8MOPOCHENEH-
Hbix Hocumeneu yymol 8 FOxcnom Ilpuoo-
JIUHHOM — JTAHOWADMHO-INUZ00MULECKOM
patione, Ha naowaou 8 5300 km2. Yuemsi
YUCTIEHHOCMU 2PbI3YHO8, KAK OCHOGHbIX,
Max u 6MopoCmeneHHblX Hocumeinel noKa-
3anu, umo eecHou u ocenvio 2021 200a yuc-
JIEHHOCMb UX U UX eCMeCcmeeHHbIX 8paco8
(XUWHBLX HCUBOMHBIX) ObLLIA 8 HUZKOU 2pa-
dayuu.

Knrouegvie cnoea: 6Oonvwias necuam-
Kd, NONYOeHHas NeCcYaHKd, KpacHOX80CHAsl
necuanKa, 2pebeHuUKo8as necuanka, ma-
JIbIU MYUWKAHYUK, HCETMBLU CYCIUK

Beenenne. HOxubiil [IpunonuuHbIi
JmaHAmadTHO-3MU300TOJIOTUYECKUN  paii-
oH (JIDP) ornuyaercss LIMPOKUM pacrpo-
CTpaHCHHEM TMEeCUYaHO-CYIIIMHUCTON paB-
HUHBI, Topociuen cakcayiom. Ha BocToke
paifoHa Ha OTIENBHBIX Y4acTKaX BCTpeda-
IOTCSl JIOBOJIBHO KPYIHBIE TECYaHbIE T'Ps-
6l U OyTpel C TEPECKEHHUKAMH M pa3-
JUYHBIME 3demepamu. B 3amagHoil uya-
CTH paiioHa penbed OGonee oqHOOOpa3eH U
MPEACTABISIET B OCHOBHOM CJIa00 BCXOJIM-
JICHHOM I€CYaHO-CYITIMHUCTOW  paBHH-
HOW C MOJIBIHHO-CAKCayJI0BOW U MOJIBIHHO-
COJISTHKOBOM PaCTUTEIIFHOCTHIO, 4acTo C
MIPUMECHIO COIISTHOK U IIMPOKUMU Mex0ap-
XaHHBIMU TIOHIKeHHsAMHU. [Inomans paii-
oHa okoisio 0,8 muH. ra. M3penka BcTpeda-
IOTCSl MEJIKOOYTPUCTBIE TECKH, MOPOCIINe
CakcayJIoM, TEpECKEHOM, >KUTHSKOM. Ilo-
YBBI YIUIOTHEHHBIE, 3aCOJICHHBIC.

Cpemyt TpPBI3YHOB 3[€Ch JTOMHUHHPYET
Oonpinas mecuanka (Rhombomys opimus
Licht, 1823), xoTopasi urpaer KJIHO4eBYyIO
POJIb B BMU300TOJIOTUM 3TOM MHGEKUIUU B
CpenHea3narckux IyCTBIHHBIX odarax. B
CpenHea3narckoM ITyCTBIHHOM IPUPOJ-
HOM OYare 4yMbl, poJib OOJBIION ECUaHKU
(R. opimus) kaKk OCHOBHOTO HOCHUTEJS BO3-
Oynutens aTou undexunu (Yersinia pestis)
C TABHUX TIOP ¥ JIO CETOMHSIITHETO BpeMe-
HU TIpu3HaeTcsi ocHoBHOM [1, 2, 3]. U3-3a
TOT0, YTO OOJIbIIIAs IECUaHKa 00JIaaET BbI-
COKOW YHCIIEHHOCTBIO B CPaBHEHHH C JIPY-
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IUMH BUJAAMU MJIEKOIIUTAIOLIUX, CEMEUHO-
KOJIOHMAJILHOTO 00pa3a >KHU3HM, HaJIUYUs
CIIO)KHBIX HOp, UMEHYEMBbIX TaKXe KOJIO-
HUSIMH, POIOLLIEH JesTeIbHOCTH, 3TOT BUJL
sBisieTcst  nanamadroodpazyomumM. bo-
raras (payHa SKTOMapa3uTOB B HOpax 3TO-
IO TpbI3yHa, MOCEIIEHUE UX OOJIBIIUM KO-
JIMYECTBOM BHJIOB KUBOTHBIX, SIBJISIOLIU-
MUCS TOTEHLIUAJIbHBIMU HOCUTEIISIMH YyM-
HOM MH(DEKIHNH, CO3/1al0T OJaronpusTHbIE
YCIIOBUS ISl MEXBHJIOBOTO OOMEHA 3KTO-
Mapa3suTamMu W JaJbHEHIIEH JUCCEMHHA-
UM IKTOMapa3uToB u uHbekuu [4,5,6].
Tun noceneHus 3TOro 3Bepbka Ha HU3ydya-
emoil Tepputopun auddy3usiii. Ha cnabo
BCXOJIMJICHHOM [T€CYaHO-CYTJINHUCTOM paB-
HUHE Ha | ra HaCUUTHIBAETCS B CpeliHEM 3,
a B OyrpHUCTBIX MTECKaxX U rpsijiax 10 4-X Ko-
JIOHUH 3TOTO TPBI3yHA. 3HAYNTEIIHHO MEHb-
me 3acereHa OOJIBIION TIECYAHKOW Cepo-
3émHas paBHuHa (1,3 — 2 xonoHuu Ha 1 ra)
[7,8,9].

[lecyanku, OTHOCATCS K CPaBHUTEIHHO
HeOO0JIBIIOMY 10 YUCICHHOCTH BUJIOB MOJ-
cemeiictBy Gerbillinae (Rodentia), o pas-
HBIM JaHHBIM BKJItO4aeT B cebs 15-17 co-
BPEMEHHBIX poJoB U 0kojo 70-80 BHIOB.
PacnipoctpaHeHsl B 3aCyLUIMBBIX PETUo-
Hax Bced Adpuku u noutu Bceit EBpasum.
JInst noHMMaHUS 3aKOHOMEPHOCTEN COBpe-
MEHHOT'O PACIPOCTPaHEHUs MECUaHOK MHU-
poBoit ¢aynsl B.B. Kyuepyk wucmnosns3o-
BaJl METOJl TUIIM3ALMU UX apeajioB U OIeH-
KM COCTaBa I'pyMIl BUJO, paclpoCTpaHEeH-
HBIX CXOIHBIM 00pa3om [10,11,12]. Mupo-
BOH apean OobIon necyanku (R. opimus)
OXBaTbIBAET IyCThIHU LleHTpanbHON A3un
(Anamanb, Monronus, Jxynrapus), Ka-
3axctaHa, CeBepHoro A¢raHucraia u Boc-
TouHOU monoBuHbl Mpana. [Ipu 3TOoM pac-
npoctpaHeHue Oonbioi necuanku B Upa-
He U lleHTpaibHOW A3UM W3Yy4E€HO HENOo-
cTaroyHo U TpeOyer yrouHeHus. Pacmpo-
CTpPaHEHHE 3TOr0 BMJA OXBATHIBAET 30HY
IIyCTbIHb YMEPEHHOIO I0sica, B PaBHOMU
CTEIIEHH €€ CEBEPHYI0 M IOKHYIO MOI30-
uel [13,14,15]. Ha ceBepe cBoero apeana

MECTaMHU TOCEJIEHUs MECYaHOK 3aXOJsT B
30HY MOJYIYCThIHb. B TOpHI, Kak INpaBH-
JI0, TIECUYAHKH BBICOKO HE 3aXOAAT U KH-
BYT MPEUMYIIECTBEHHO B HIDKHEM IIOsICE
— B IIYCTBIHHBIX WJIH ITyCTHIHHO-CTEITHBIX
MPEeAropbsx, 1oxoas 10 BbicoTsl 600-1000
M HaJ ypoBHEM Mops. Bo MHormx odva-
rax B AMH300THM YyMbl 4YacTO BOBJIEKa-
IOTCS MaJible TIeCYaHKH (KPacHOXBOCTAs
necuanka Meriones libycus Lichtenstein,
1823, nonynennas - Meriones meridianus
(Pallas, 1773)) u cycinuku (5KENTHIN CyCITHK
Spermophilus fulvus Lichtenstein, 1823 u
KpacHOLIEKUN cycnuk — S. erythrogenus
Brandt, 1841) [16,17,18]. YucneHHocTh
TIOJIYJICHHBIX TECUYaHOK KOJIEOIEeTCs] OOBIU-
HO B 3aBHUCHUMOCTH OT CE30Ha U YCJIOBHH
ronga ot 1 mo 5-7 % nonaganus B JaBUIKH,
JOCTUTasl B OTHENbHBIC TOJBI HA CEPO3EM-
HOI paBHUHE ¥ OYTPHUCTHIX U TPSIOBBIX TIE-
ckax 16-18 %. KpacHOXBOCTHIX MECYaHOK,
KaK IpaBwio, HeMHOro. Toiabko oOTHEeNb-
Hble, 0c000 OJaronpusiTHbIE TOAbI IMPO-
[EHT TONalaHusl ITUX TPHI3YHOB B OPYIHUS
joBa gocturaeT 9,3. UnciaeHHOCTD KeaTo-
ro Cyciuka Ha OojbllIel 4acTH TEeppUTO-
puu oueHb Hu3Ka (Menee 0,1 ocobu Ha 1
ra). OcrajibHble BUJIbI TPHI3YHOB OTJIABJIH-
BAIOTCSl OOBIYHO B €IMHUYHBIX JK3EMILIS-
pax [19,20,21].

BriepBble 3MH300THSI YyMBI CpEeIU M-
KHX TPHI3YHOB Ha TAHHOHN TEPPUTOPUH 3a-
peructpupoBana B 1964 rony, u nmporeka-
Jla OHA C pa3IMYHON UHTEHCUBHOCTHIO. Ta-
KAM 00pa3oM, aKTyaJbHOCTh MOHHTOPHH-
ra OCHOBHBIX HOCUTEJICH YyMbI OYEBH/IHA.

Marepuaasl U meroasl. Vccienosa-
HUS TIPOBOJIMJIMCH B XOJI€ DITH300TOJIOTH-
YeCKOro oOCJIeJOBaHUS C II€JIbIO BBISIBIIE-
HUS SMU300THH YyMBI CPEIU TUKUX MIIe-
KOIIUTAIOIINX, YCTAHOBIICHHE €€ TPaHUI
U COCTaBJICHHE IPOrHO3a Ha Omikaiiiee
Bpems. OTIIOB IPhI3yHOB ITPOBOJIHIICS B BE-
CEHHEE M OCCHHEE BpPEMs Ha TEPPUTOPUHU
HOxnoro IlpunonuuHoro nanamadTHO-
AMU300THYECKOr0 paiioHa (MoibIHKyM-
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CKUI MYCTBIHHBIM ouyar 4yMsbl), Ha IJIONIa-
mm B 5300 xkM>.

Ha u3ydaemoli Tepputopun npoBOanII-
Csl y4eT YHCJICHHOCTH OOJBIIMX U MaJlbIX
MEeCYaHOK, TYIIKAaHYMKOB, MAJOr0 CyCJIMKa
U XUIIHBIX XUBOTHBIX. OIHJKapTHPOBA-
Hue o0cieayeMoil TEpPUTOPUH TPOBOINII-
cst Ha ocHoBe ['IC-TexHoorni.

Co6op marepuasa OCyIIeCTBISIICS METO-
JIOM OTJIOBA I'PHI3YHOB NP ITOMOIIH JOBY-
ek «['epo», B ToM uucie OonpLIoN mec-
yaHkd - u3 10-12 xononwmii. OTIOB TpbI-
3yHOB IPOBOJMJICS CJenyromuM oOpa-
30M: JIOBIIbI pacCTaBsUIMCh B 1,5 KM Jipyr
ot apyra. Ha onHo# koioHuu craBwim 2-3
KarkaHa, JJis 6oee paBHOMEPHOTO 00cIie-
JIOBaHUS TEPPUTOPUHU C KaKJIOM KOJIOHHH
OTJIaBJIUBAJIOCh, B CpenHeM 1-2 mecyan-
KU, I10CJI€ YEro KallkaHbl NepecTaBIsINCh
Ha HEOOJIOBJICHHbIE KOJIOHUH. 32 BECEHHUM
ce30H 2021 rona omtosneHo 500 rpsI3yHOB,
B TOM 4HcJie — OOJIbIlIas ecyaHka.

Pesyabrarsl. Becnoii 2021 1. Ha Teppu-
TOpUU JaHAIAPTHO-3TU300TOJIOTUIECKOTO
paitona (JIOP) obcnenoBano 53 cexropa us
HUX C 3a00pom Marepuana 28 CEKTOpOB.
Onu300THYECKH mporecc BecHou 2021 r.
Ha Tepputopuu JIOP He 3apeructpupoBaH.
YucneHHoCTh R. opimus B CpeIHEM COCTa-
Bwia 249 Ha 1 kM?, mpu 0OMTAEMOCTH KO-
sonuit — 37,8 %. IImorHOCTEL KOJTOHMI Ha 1
kM? 152. Cpennee uncio 00JIbIION TecyaH-
k1 Ha 1 xomonuro 4,4. MeXBUIOBOM KOH-
TaKT I'pbI3yHOB HU3KMi. [IpouneHT nonaxa-
HUS BTOPOCTENIEHHBIX I'PHI3YHOB B JIOBYLI-
ku «I'epo» cocrasui 0,3 % nHa 100 51/H.

OceHbI0 Ha ITOM K€ TEPPUTOPUU 00CIIe-
noBaHO 32 ceKTopa W3 HUX ¢ 3a00poM Io-
JeBoro marepuaina 24 cextopa. JnU300TH-
yeckuil mpouecc oceHsto 2021 r. Ha Tep-
putopuu JIOP He 3apeructpuponan. Yuc-
JIEHHOCTb R. opimus B CpeJHEM COCTaBU-
na 346 Ha 1 kM2, pu 0OUTAaEMOCTH KOJIO-
Huii — 46,0 %. ITnoTHOCTE KOJIOHME Ha 1
kM? 142. CpenHee 4nciio 3BepbkoB Ha 1 ko-
JIOHUIO 5,3. MeXBHI0BOW KOHTAKT IPbI3Y-
HOB HU3KHil. [IpouneHT nmonagaHus BTOPO-

CTETIEHHBIX TPHI3YHOB B JIOBYIIKH COCTa-
Buna 1,0 % ua 100 /1.

BecHo# uncieHHOCTh OCHOBHOTO HOCH-
Tens — R. opimus TaeTcsi 10 BBIX0/1a MOJIO-
HsKa. 3UMHUN nepuop nepexusio 54,1 %
OOJIBIINX MEeCYaHOK, YTO MOCITYKUIIO CHU-
KEHUIO YUCIIEHHOCTH OCHOBHOTO HOCHTE-
15 Ha 6onbueit yactu JIDP. Yucno necua-
HOK Ha | kM2 netom 2021 roga 6put0 — 249
ocobeit, mpu konebanusax or 112 go 486,
BECHOM Ipouuioro roga — 159 3Bepbkos,
pu 0OUTAEMOCTH KOJIOHUH COOTBETCTBEH-
"o — 37,8 % u 44,0 % cOOTBETCTBEHHO.

OceHpI0 YHCIEHHOCTh OCHOBHOTO HO-
cutens Ha teppuropuu JIOP cocraBuna —
341 3BepbKoB Ha 1 KM?, IPU OOUTAEMOCTH
KoloHui coorBerctBenHo — 47,0 %. Ha
MeCYaHOW BCXOJMMIICHHOW pPaBHHHE YHC-
JICHHOCTH R. opimus B 3TOT IEPHOJ COCTA-
Buita 346 ocobeit Ha 1 kM?, mpu oOuTaemMo-
ctu kosoHui — 46,0 %. B Oyrpucteix me-
CKaX YHCJICHHOCTH OOJBIINX TECYaHOK Ha
1 xm? cocraBmia 392 KMBOTHBIX, PH OOH-
taeMocTH Koonui — 50,6 %. Ha cepo3sem-
HOW paBHUHE YHCJICHHOCTH IMECYaHOK CO-
craBuia 319 ocobeit, Ha 1 kKM%, ipu oOuTa-
e€MOCTH KoJIoHHH — 46,7 %.

Takum 00pa3oM, OCEHBIO Ha TEPPHUTO-
pun IOxnoro Ilpunonunnoro JIDP wyuc-
JICHHOCTh OCHOBHOTO HOCHTEJIS Ha Iecya-
HOW BCXOJIMJIEHHOM PaBHUHE YBEJIMYHIIACH
B 1,8 pa3, B OyrpucTbIX IecKax 4YUCIICH-
HOCTb R. opimus yBeIn4miiach B 2 pasa, a
Ha cepo3eMHOM paBHUHE 2,1 pa3a.

3a nernuii cezon 2021 r. Ha teppuro-
puu lOxuoro IIpunonuunoro JIDP Ha uzy-
YEeHHE TeHEPATUBHOTO COCTOSHUSI OBLIIO OT-
JIOBJIEHO 292 OOJIBbIIHE TECYaHKH, U3 HUX
MOJIOBO3pENbIX camIoB — 96 (37,5 %), mo-
JIOBO3pEIBIX caMoK — 163 (62,9 %). 13 no-
JIOBO3pENbIX CaMOK, SUIOBBIX caMOK — 46
(28,2 %), omenuBmmxcs — 102 (62,5 %),
OepeMeHHBIX caMOK ObLI0 Beero — 15 (9,2
%); MonoabIx ObuT0 oTioBIeHO — 33 (29,9
%), U3 HUX MOJOIBIX camIioB — 22 (66,6
%), momnoasix camok — 11 (33,3 %). Coort-
HOIIICHHUE TIOJIOBO3PEIIBIX CAMOK K CaMIlaM,
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coctapwio 1,7:1. IlponeHTt camok, yu4a-
CTBYIOLIUX B pa3MHOkeHuu — 71,8. Hucno
SMOpPHOHOB Ha OJIHY OEpEMEHHYIO CaMKy B
cpennem ObL10 — 4,8, mpu Konebanuu ot 1
no 3. HaubGonee MHTEHCHBHOE pa3MHOXKe-
HUE HaOIOaI0Ch B MIEPBOH JIeKaJe HIOHS.
Jlerom 2021 1. moka3arenb HHTEHCUBHOCTH
pPasMHOKEHHsI OOJBIINX MECYaHOK COCTa-
B 47, BecHoM mpomwioro roga 280 coot-
BETCTBEHHO.

3a oceHHuU# ce30H Ha Tepputopun FOx-
Horo [Ipunonunnoro JIDP Gbuio ormeue-
HO 301 R. opimus, N3 HAX IMOJIOBO3PEIBIX
camiioB — 131 (43,5 %), monoBo3penbIxX ca-
Mok — 153 (50,8 %). 13 monoBo3pensix ca-
MOK, SUIOBBIX CaMOK — 65 (42,5 %), ome-
HuBmuxcs — 86 (56,2 %), OepeMeHHbIX
camok 6bu10 Beero — 2 (1,3 %); mononbix
ob110 oToBieHo — 17 (5,7 %), u3 HUX MO-
nonbeix camioB — 9 (52,9 %), Mmonoasix ca-
MOK — 8 (47,1 %). CooTHOIIIEHUE TTOJIOBO3-
penBIX caMOK K camiiam, coctaBmwio 1,1:1.
[IporieHT caMOK, Y4acTBYIOIIUX B Pa3MHO-
xeHuu — 57,5. Yucnao sMOpHOHOB Ha OJIHY
OEpeMEHHYIO CaMKy B CpeiHeM ObL10 — 3,5.
Ocenpro 2021 r. moka3areiab WHTEHCHUBHO-
CTH pa3MHOXCEHHUS OOJBIINX MECUYAaHOK CO-
crasui 11.

Mautbie 1MecYaHKH YYUTBHIBAIHCH ITyTEM
BoicTaBieHuss 100 maBunok «l'epo» B nm-
HHUIO Ha HOYb. BecHoii Ha 700 n0ByIIKO-
HOYEH OTIIOBJICHO 2 MaJIbIX iecyaHku. Oce-
HbI0 Ha 400 10BYIIKO-HOYEH OTIOBJIEHO 3
MOJY/ICHHBIX M OJHA KPACHOXBOCTAs TIEC-
YaHKa.

YucnenHoctb M. meridianus B BeceH-
HUI TIeproJI, B 1IEJIOM ObLIa HU3KAS - TPO-
neHT nomagangus cocraswi 0 Ha 100 /H.
OcCeHbBI0 YHCIIEHHOCTh €€ 0Ka3aJlach TaKkKe
HU3Kas, IPOLEHT nonaaanus coctasui 0,8
Ha 100 /1.

KpacnoxBoctas necuanka (M. libycus)
MPUHUMAET aAKTUBHOE y4acTHE B SMTU300TH-
ax uymbl B nmycTeIHsaX HOxxHoro Kaszaxcra-
Ha. MecTamu, SIBIISISICH MAaCCOBBIM BHJIOM,
OHa aKTUBHO BKJIIOYAETCS B YyMHOM SIH-
300THYECKUi Tiporiecc [22]. YncaeHHOCTh

3TOro rpbi3yHa B mycThiHsaX FOxHoro Ka-
3aXCTaHa CHUJIBHO KoJIeOJIeTCA - OT COTHH
3BEpbKOB Ha | TeKTap 10 MOYTH IOJIHOTO
ux orcyrctBus [23]. Ilo ganabiM LpiM-
KEHTCKOM NPOTHUBOYYMHOW CTaHIMH B IIy-
cteiie Moiisinkym (Ly-Tanacckoe mex-
Iypeube) YHUCIEHHOCTh KPacHOXBOCTOM
MeCYaHKU MOXKET COCTaBJISATh B CPETHEM OT
54 3Beprka Ha 1 ra, mo 120 [24]. B HOx-
HoM [Ipunonuunom JIDP u umcineHHOCTH
M. libycus 6buta Huskoit Jletom 2021 rona
Ha 700 1OByHIKO-HOYEW KPAaCHOXBOCTBIX
MeCYaHoOK He mnonaaanoch. OCeHblo YHcC-
JIEHHOCTb 3BEPHKOB TaKkXke ObUla HU3KOM.
Ha 400 noBymiko-HOYEH MPOIEHT Tomaa-
Hus M. libycus cocrasui 0,2 Ha 100 51/H.

YucneHHOCTh rpeOEHIIMKOBOM MecyaH-
ku (Meriones tamariscinus (llliger, 1811))
Ha TEPPUTOPUHU BECHOW ObLIA OYEHb HU3-
Kasi, poIIeHT uX nonaaanus va 700 j1/H co-
ctaBui1 0%. OCeHbIO UNCIEHHOCTD €€ Oblia
TaK)Ke HU3Kas, MPOLEHT UX IOMaJlaHus Ha
400 n/u cocrasun 0%.

B lOxuom [punonuunom JIOP nerom
3TOr0 TrO/a YHUCJIEHHOCTh TYIIKAHYUKOB
oKazajach Ha HU3KOM YypoBHe. [IpoueHt
ronajaHus B opyaus jgosa cocrasui 0,3 Ha
100 n/H. B cymepeuHoe Bpemsi Ha Mapui-
pyTax BCTpeyaluch €IMHUYHBIE 3BEPHKHU,
Ha 10 kM aBTO MapuipyTa ObLIO BCTpeye-
HO 12 53K3eMIUIIpOB MaJIOro TYIIKAaHYHU-
Ka (Allactaga elater (Lichtenstein, 1825 ))
(wmm 1,2 % ocobu Ha 1 xm). [Ipenmomnara-
JIOCh, YTO YMCIEHHOCTHh UX OoceHbio 2021
rojia He3HAYUTEIbHO YBEIMYUTCS.

OnHako J1IeTOM 3TOr0 TojJia YNCIECHHOCTh
TYIIKaHYMKOB TaK)K€ OCTaBajlachb Ha HU3-
koM ypoBHe. IIponeHT nomananus B opy-
must stoBa coctaBuia 0 Ha 100 n/H. B cyme-
peuHoe BpeMs Ha MaplIpyTax BCTPEUaIUCh
€MHUYHBIE 3BEpbKY, HAa 10 KM aBTO MapI-
pyTa ObUIO BCTpeueHO 12 3Kk3eMIUIIpoB A.
elater (mnu 1,2 % ocobu Ha 1 km). Takum
00pa3oM, YUCIIEHHOCTh TYIIKAaHUYUKOB OCe-
Hb10 2021 roga He yBenMYMIIaCh.

YucnenHocts S. fulvus npu BeCEHHEM
oOcnenoBanuu Ha Teppuropun HOxHO-
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ro Ilpunomuunoro JI9P Obuna Hke cpen-
Hell. CrenuanbHoO CyCIIMKOB HE OTJIaBIMBa-
. Jlyig yyeTa YUCIEHHOCTH KEJIThIX Cyc-
JIMKOB OBUIM 3aJI0KEHBI 3 MapuipyTa: LeH-
TpaJbHbI y4yacTok - Touka 60 (Akaraii);
3anafHbld ygactok — T. 103 (AnmbicOaii);
BOCTOYHBIA y4yacTOK - T. 55 (AKKYyIbIK),
obmeit wiomamo - 3 kv’ Berpeueno 20
3BE€pPHKOB, 4TO B cpenHem coctaBmwio 0,2
3BepbKa Ha 1 KM,

[Ipu npoBeieHrn y4€TOB B HOUHOE Bpe-
Ms Ha 6 aBTO MapHIpyTax MPOTSHKEHHO-
cThi0 50 KM KaKIbIM, U3 HAa3eMHBIX XHIII-
HUKOB ObL7I0 BeTpedueHo 3 mucuisl (Vulpes
vulpes Linnaeus, 1758), 1 Bonk (Canis
lupus Linnaeus, 1758). YuuTsiBas nanssle,
MIOJTyYEHHBIE OT MECTHOT'O HACEJICHUSI U pa-
OOTHHMKOB JIECX03a, OTMEUYEHa KOHIIEHTpa-
AT HA3EMHBIX XHIIHUKOB BOKPYT KHIIbS
YeJloBeKa.

UuClIeHHOCTh  TEepPHATBIX  XHUITHUKOB
MO-TIPEKHEMY, OCTAeTCs HU3KOM. M3 XuIil-
HBIX TTHI] BCTPEYAJICS KAHIOK-KYpPraHHUK
(Buteo rufinus Cretzschmar, 1827) na 10
KM aBTOMAapUIpyTa OTMEYEHO B CpPEAHEM
2-4 nrunel). Penko BcTpedarorcs IyHb JTy-
roBout (Circus pygargus (Linnaeus, 1758),
nyctensra (Falco tinnunculus (Linnaeus,
1758) u cbl4 IOMOBBIN (Athene noctua
Scopoli, 1769).

O0cy:xknenue. YuuTbiBasi JTaHHBIE HC-
CJIEJOBAHUM, MPOBEIEHHBIX BECHON MOX-
HO TPEAINOJIOKUTh, YTO MPHU ONaronpusT-
HBIX TTOTOJJHO-KJIMMATHYECKUX YCIOBHIX K
OCEHH YUCIIEHHOCTh R. opimus B LI€JI0M IO
tepputopuu FOxHoro npugonuHHoro JI9P
OyzeT BHIIIIE.

[IpunuMas BO BHUMaHUE HU3KYIO YHC-
JIEHHOCTbH OonbIuX necyaHok —301 ocobb
Ha | KM?, Ipu OOMTAEMOCTH KOJIOHHH —
47,0 %, COOTHOIIICHHE TTOJIOBO3PENBIX Ca-
MOK K camiaMm, cocraswio 1,1:1, a Tak-
e JOCTAaTOYHYI0 KOPMOBYIO 0a3zy MOKHO
c/enaTh BBIBOJ, YTO Ha Tepputopuu FOx-
Horo Ilpumonmuanoro JIOP uucneHHoCTH
R. opimus Ha OCHOBHOW TEPPUTOPUH BEC-
HOM cliieayromiero roga OyaeT Ha HU3KOM

YPOBHE, U Ha OTJAEIHHBIX y4acTKax OyJeT
UMETh TCHJICHIIMIO K YBEJIMUYCHHUIO B CITy-
yae OJIaronpusITHON Nepe3UMOBKHU.

YauThIBas JaHHBIC 10 YUCIICHHOCTH Ma-
JIBIX TIECYAHOK, MEKBUIOBOMY KOHTAKTY UX
¢ R. opimus, MOXXHO OBLIO TIPEATIOIOKHUTH,
YTO YUCICHHOCTb Meriones tamariscinus,
M. meridianus, Tax u M. libycus, oceHbIO
2021 r., a Taxxke BecHou 2022 roma Oymer
TaK)Xe HU3KOM.

Takum o6pa3om, mpu BeceHHEM oOcIe-
noBanun 2021 roga 28 cexkTOpoB 3MU30-
OTHS YyMbl HE BBIsSBICHA. YUWCICHHOCTH
OCHOBHOTO HOCHUTEJISI YyMBI JIETOM B IIEJIOM
OblJ1a Ha HU3KOM YPOBHE U cocTaBuia — 242
ocobu Ha 1 KM%, mpu 0OMTAEMOCTH KOJIO-
Huii — 37,3 %. Iloxa3arenr HHTEHCUBHOCTH
OCHOBHOTO HOcuTens coctaBun 47. Cpen-
Hee 4KCciIo IMOPHOHOB Ha OJIHY OepeMeH-
HYI0 caMKy cocTaBmiio 4,8 3k3. M3BecTHO,
YTO TIPHU JIETIPECCHUAX YHCICHHOCTH OOJIb-
IIOM TMEeCYaHKU OOMTaeMble KOJOHWHU dYa-
CTO COXPAHSIOTCS B BUJIE TPYMI C pa3iny-
HBIM KOJIMYECTBOM KOJIOHUH W ITUPKYIISIIHS
YYMHOTO MHKPOOa MOXKET OCYIIECTBISATh-
Csl JaXKe B MEPHUOJBI TIIyOOKUX JCTpPecCHit
YUCJICHHOCTH OOJNBIION mecyaHku [5-9].
Ucxonst w3 ananmsa pe3yabTaToB MpPOBE-
JICHHBIX KCCIICIOBAaHUH, MPEANOIaraaoch,
gyro Ha Teppuropun FOxHoro [Ipunonus-
Horo JIDP mpoTekaHue SMU300THYECKO-
ro npouecca oceHpro 2021 roma Bo3MOX-
HO B BHJIC JIOKQJIBbHBIX 3MHU300TUH. OnHa-
KO OCEHbBIO, MpU 00CIECIOBAaHUHN CEKTOPOB
AMMU300TUS YyMBl HE BBIsSBIICHA. YMCIICH-
HOCTh OCHOBHOTO HOCHUTEJISI HAXOIUTCS Ha
HU3KOM ypoBHE, B cpenHeM 301 ocobb Ha
1 xm?, mpu obuTaemMocTH KomoHuii — 47,0
%, COOTHOIIIEHHE TOJIOBO3PEIIBIX CAMOK K
camuamM, coctaBwio 1,1:1, xora kopMmoBas
0a3a JocTaTouHa IS )KU3HEACATEIbHOCTH
TPBI3yHOB.

3akiaouenue. B xone npoBeneHHBIX
BecHOM U oceHbto 2021 roga uccnemoBa-
HUH Ha Tepputropur HOKHOTO TPUIOIUH-
noro JIDP, Bxogsmero B cocraB MOWBIH-
KYMCKOTO aBTOHOMHOTO O4ara 4yMbl ObLIO
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OTMEUEHO OOMTaHWE OCHOBHOTO HOCHUTEIS
gyMbl — OOJIBIIION TIECYaHKU U BTOPOCTE-
MEHHBIX HOCHUTEJIEH — IOJYACHHOM, Kpac-
HOXBOCTOM M T'peOEHIIMKOBOIN IEeCYaHOK,
MaJioT0 TYIIKAHYMKA, >KEJITOTO CYCIHKA.
UuciieHHOCTh OOJBINON MECYaHKH BECHOU
coctaBisiia 249 Ha 1 kM2. 3a 1€TO YKCIIEH-
HOCTh OOJIBIIION TMECYaHKU BO3pOCTa U K
oceHu coctanisia 346 nva 1 km2. U3 nHa-
36MHBIX XUIIHUKOB HAa HUCCIEAYEeMON Tep-
puTOpUM OBUIM BCTPEUYEHBI JIMCA, BOJK, U3
MePHATHIX XUITHUKOB BCTPEUAJICS KaHIOK-
KYpraHHUK JyHb JIYTOBOW, MyCTelbra u
ChbI4 JOMOBBIM. UHCIEHHOCTh HX TaKke
ObL1a HU3KOM.

®unancupoBanme. Pesynsrarel 10-
Jy4eHbl B paMKax IMPOTPaMMHO-IIEIIEBOTO
¢unancupoBanust HTII «Pa3paborka u Ha-
y4HOe OOOCHOBAHME TEXHOJIOIMH o0O1e-
CTBEHHOTO 3/IpaBOOXpaHEHUs, Onosiornye-
CKOHM 0€30ITaCHOCTH MJISI BO3JIECHCTBHS Ha
MPOPUITAKTUKY OMACHBIX WHOEKIIMOHHBIX
3aboneBanuit», BR11065207 - UPH npo-
rpaMMbl, HMCTOYHUK (MHAHCHUPOBAHUSA —
MununcrepcTBo 3apaBooxpaHeHus Pecmy-
6muku Kazaxcras.
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pustyn’

MoiutbinKym wion0i 0o6a ourazvtHoazvl
Kemipziwumep ¢haynacvlnwly Kazipei

Jcazoaiivl

Anoamna
40 orcoinoan  acmam  yaxvim  001blL
cymkKopekminep — apacvlHoa — OauKaieau

06a snuzoomus azvimvl MoubIHKyM wendi
oba owaevinbly — aymazvinoazvl 2020
JICLLIbL KAILINMACKAH 00a iHOemi OOtliblH-
wa dNU00MUALLIK AHCAOAU XANblK apa-
CbIHOA OCbl UHpeKYUus dNUOEMUSCLIHbIY
naiida O0YbIHLIY Kayni 0onbln maobwlia-
mulnbl bikmuman. Kemipeiwumepoi obaza
sepmmey  bapvicoinoa 2015  oacblnoviy

kekmemi  MmeH  Ky3inoe  «lllviybipay
KYObIK» WamKanblHoda, Moiivinkym
wendi  0oba  owlaviHOA  MYPAMbIH
XanblKmoly — KAPKbIHObL  NAUOANAHAMbIH

AyMaKmapulHoa 6aKmepuonIOSUsLIbIK HCIHE
CepoNocUsLIbIK 20ICneH 00AaHbIH HNU300MU-
SCbl AHLIKMANRAHBIH HA3AP2ad And OMbIPLIN,
2021 scviner Oymycmik Ankan MayblHOavl
JAHOUADMMbL-2NUZ00MUSTILIK ayoa-
Hotnoa, 5300 km? ananoa obawnviy Helizei

JHCOHe  KOCAIKbl  MACLIMANOAYUbLIADL-
Ha 3epmmey JHCYMbICMApbl HCYPII3LIOiL.
Kemipeiwumepoiy, ownviy iwinde Heeisei

JHCOHE KOCLIMULA MACLIMANOAYULbLIAPObIH
canvlH ecenke any oapvicoinoa 2021
JHCHLIObIY KOKMeMI MeH Ky3iHOe 0napoblH
JHCOHe ONapovly Maduu  HCayIapbIHLIH
(orcolpmMKbILL AHOAPObIY) CaAHOAPbI MOMEH
OeHeetioe OON8AHbIH KOpCemmi.

Tyuinoi ceszoep: ynxken KYMmuluWKaH,
KiWi — KYMMbIWKAH,  Kbl3bll — KYUPBIK
KYMMBIUKAH, HCOIHRbLL KYMMbIUKAH, Killl
KOCasiK, capblulyHaxK
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The current state of the rodental fauna
in the Moyinkumdesert plague focus

Summary

The epizootic plague situation that
developed in 2020 on the territory of the
Moyinkum desert plague focus, where
the course of plague epizootics among
mammals has been observed for more than
40years, is a potential threat of an epidemic
of this infection among the population.
Taking into account the fact that during the
study of rodents for plague in the spring
and autumn of 2015, a plague epizootic
was detected, both by bacteriological and
serological methods in the ShynyrauKudyk

mark, in the territory intensively used by
the population living in the Moyinkum
desert plague focus. In 2021 investigations
was carried out on the main and secondary
plague hosts in the Southern Pre-Valley
landscape-epizootic region, on an area
0f5300 km? Rodents number counts, both
as major and so and secondary hosts
showed that in the spring and autumn of
2021, the number of them and their natural
enemies (predatory animals) was in a low
gradation.

Key words: great gerbil, midday jird,
libyanjird, tamarisk jird, Small Five-toed
Jerboa, yellow ground squirrel.
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I'EJIBMUHTBI Pblb BOJOEMOB HU30OBbBEB PEKU 3APA®IIIAH

A.9. KyuboeB, b.b. CoatoB
HUnemumym 300n0euu Akademuu nayx Pecnyonuxu Y36exucmarn,
Tawkenm, Pecnyonuxa Y36exucman

Annomauusn

IIpedocmasnenvt pezynbmamsl ucciedo-
8anUsl 2enbMUHmMogayHvl pvlo 8 61008 —
kapn (Cyprinus carpio), kapacw (Carassius
auratus gibelio), nnomea (Rutilus rutilus),
socmounvii aew (Abramis brama), cy-
dax (Stizostedion lucioperca), 6enviii mon-
cmonobux (Hypophthalmichthys molitrix),
wyka (Esox lucius), mypkecmanckuii ycay
(Barbus capito conocephalus) — 6000e-
MO8 HU308bes peku 3apaguian. Bovissine-
HO 27 8U008 2elbMUHMO8 pulb, u3 Hux 12
6uoos yecmoo (Caryophyllaeus laticeps
Pallas, 1781; Caryophyllaeus fimbriceps
Annenkova - Chlopina, 1919; Biacetabulum
appendiculatum Szidat, 1937; Khawia
sinensis  Hsu, 1935;  Bathybothrium
rectangulum Bloch, 1782, Bothriocephalus
opsariichthydis Yamaguti, 1934; Ligula
intestinalis ~ Linnaeus, 1758  larvae;
Digramma interupta Rudolphi, 1810
larvae; Proteocephalus torulosus Batsch,
1786; Neogryporhynchus cheilanoristrotus
Wedl, 1855 larvae; Gryporhynchus pusillus
von Nordman, 1832 Ilarvae; Valipora
campylancristrota Rudolphi, 1819
larvae), 5 6uooe mpemamoo (Sanguinicola
inermis Plehn, 1905; Orientocreadium
siluri  Bychowsky et Dubinina, 1954,
Allocreadium  isoporum Looss, 1894;
Diplostomum spathaceum Rudolphi, 1819
larvae; Tylodelphys clavata Nordman, 1832
larvae), 8 6uooe nemamoo (Dioctophyme
renale Goeze, 1782 larvae; Rhabdochona
denudata Dujardin, 1845; Desmidocercella
numidica Seurat, 1920 larvae; Camallanus
truncatus Rudolphi, 1814, Camallanus
lacustris Zoega, 1776; Philometra ovata
Zeder, 1803; Gnathostomata hispidum
Fedtschenko, 1872 larvae; Raphidascaris

acus Bloch, 1779 larvae) u 2 suoa axamn-
moyegan (Pomphorhynchus laevis Muller,
1776; Acantocephalus lucii Muller, 1776).

Knrwouesvie cnosa: pviovl, cenbmunmol,
3apaghwan, 6odoem.

BBenenue. lxtuodayna YzOekucrana
HacYUTHIBaeT OK0JI0 70 BUIOB pbIO, U3 KO-
TOPBIX 29 BUJIOB SBJISIOTCS IIPOMBICIOBbI-
mu [1]. Uxtnodayna 6acceitna 3apadman
BKJIIOYAeT 36 BUIOB U MOABUIIOB PHIO [2].
Kak u B npyrux 6acceitnax pek Llenrpannb-
HOM A3uu, popMHpOBaHUE U PA3BUTHE UX-
THOGayHbl BOJOTOKOB U BOAOEMOB 3apad-
11aHa oOyCJIOBJIEHO B OCHOBHOM HCTOPH-
YeCKMMU MPUYMHAMM, a B IIOCJIEHEE Bpe-
Ms M JEATEIBbHOCTHIO uesioBeka. Mcropu-
YECKH CJIOKHBIIHMICS COCTaB PBIO BOIOE-
MOB OacceliHa npeTrepren U3MeHEHHUs B pe-
3yJAbTaTe PEKOHCTPYKIUU Tuaporpaduye-
CKOM CETH M aKKJIMMaTU3aLMOHHBIX padoT.
CorntacHo pe3ynbraraM Ucciel0BaHui, pa-
Hee IMPOBEJEHHBIX Ha BOJOEMAaxX HU30BbS
peku 3epadiiad, B UXTHOpayHe TOMUHU-
pYIOT TPEACTABUTENN CEMEWCTBA KapIio-
BBIX PbIO, KOTOpbIE BeCbMa IMOMYNISPHBI Y
HAaCEJIEeHUsI U UMEIOT MECTHOE IPOMBICIIO-
BOE 3HAuCHUE.

HeoOxomumo Taxke OTMETUTH KOJIH-
YEeCTBEHHbIE M KayeCTBEHHbIE H3MEHe-
HUS MOCJIETHUX JIET, MPOU3O0ILIEAIINX B BO-
JHBIX JKOCHCTEMAax, BO3HHKHOBEHHE Ia-
pasuTapHbIX 0oJe3Hel pblO U TUAPOOHOH-
TOB, CHW)KEHUE YHCIEHHOCTU LEHHBIX BU-
JIOB PbIO, BBI3BAHHBIC HHTCHCUBHOMN X031~
CTBEHHOM JIESITEIbHOCTBIO UeJIOBEKa U He-
OJaronpusATHO MOBJIUABILIUX HA AMH300TH-
4ecKyro 00cTaHOBKY BOJ10€MOB. [lapa3zuTsl
PBIO MPUYMHSIIOT 3HAUUTEIbHBIA 3KOHOMU-
YecKui ymepo ¥ MOTyT MpPEICTaBIsITh CO-
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0011 onacHbIN (akTOp Ui 3A0POBbS YeIo-
Beka [3, 4].

Cormacao manaeiM C.0.OcmanoBa |5,
6], o0oOuMBIIETO QayHUCTUYECKUE MaTe-
puaisl, B Bogoémax Oacceiina 3apadurana
BbIsIBIIEHO 102 BHaa mapa3uToB, U3 KOTO-
pBIX 33 BUAA OTHOCSTCS K IpOCTEHIINM, 42
BHJIa — MOHOTeHeH, 10 — riectompl, S — Tpe-
MaTojiel, 6 — HEMaronpl, 1 — akanTonedana,
2 — nusBKA ¥ 4 BUJa pakooOpa3HbIX. B pe-
THOHAJIBHOM acCTeKTe Mapa3uThl PbIO Oac-
ceiiHa AmynapsH (B mipesieniax Y30eKucTa-
Ha) u3ydeHbl B CypxaHJIapbHUHCKON 00a-
CTH, T7e 0OHapyxeH 161 BuI mapa3uToB.
OTMmeueHHble Mapa3uThl OTHOCATCS K 11
KJlaccaM, U3 HHUX Lectoisl - 11, Tpemaro-
Iel - 7, HeMaTofsl - 13 u akanTouedanb —
3 Buaa [7]. UccnenoBanusimu P.M.Kapaesa
[8] y ppi6 BomoemoB KarmkagapsuHCKOM
oOmactu 3apeructpupoBan 171 Bun mapa-
3uTOB. U3 HUX MJIOCKHME YEpPBU COCTaBIISI-
1ot 10 BuOB, HEMaToabsl — 9 u ckpeOHu — 3
BH1a. bornb11oit 00beM nccie10Banmii Ipo-
BefieH B PecnyOnuke Kapakanmakcra, B
nensTe AMynapeu U BOJOXpaHWIHINAX [9-
13]. B paznuuHbIX TUIIaX BOIOEMOB Yy pbIO
3aperucTpupoBano ot 25 no 140 BuaoB na-
pasutoB. B mocneaHue roapl 3HAYMTENb-
Hasi paboTa 1o U3y4YEeHUIO [1apa3uToB PbIO B
BoJIoeMax XOpe3MCKOM 00JacTH OCyLIEeCT-
BJIeHa psajaoM aBropoB [14-16]. Onu 3ape-
TUCTPUPOBAIN 79 BUJOB Napa3uTOB, B TOM
yyucie: MI0CKUe 4YepBu — 35 BUAOB, HEMA-
TOJIbl — 5 U Mapa3UTUYECKUE paKoOOpa3HbIe
— 4 Buna.

HccnenoBanue napasuTapHbIX 3adolie-
BaHUN pbIO, B YaCTHOCTU 3apa’kK€HHOCTH
UX TeJIbMUHTaMH, U3yYE€HHE UX BHJI0BOTO
COCTaBa Ha OCHOBE COBPEMEHHBIX METO/IOB
UCCIIEIOBaHMM, a Takke pa3paboTka Mep
NpO(UIAKTUKY YBEIMUYEHUS YUCIEHHOCTH
SMU300TUYECKU OIACHBIX BHJIOB Mapasu-
TOB SIBJIIETCS OJHOM W3 aKTyaJlbHBIX Tpe-
OOBaHUI HACTOSIIETO BPEMEHH.

lenp Hamrero mccienoBaHUsl — H3yde-
HUE BHUJOBOTO COCTaBa IeJIbMUHTOB PbIO
BOJIOEMOB HU30BbEB PEKHU 3apadiuaH U ux
3apaXEHHOCTH Mapa3uTaMu.

Marepuaa u meronuka. B 2019-2021
rojax HaMM HpoBOAWJICS cOOp TeIbMUH-
TOJIOTUYECKOTO Marepuaja peld B BOAO-
eMaxX HHM30BbEB peKd 3apadiiaH, B TOM

yucne, Bopoxpanmnumax [lypkyns u Ty-
nakyiab U Bojgoeme OSKOruTMa, pacroio-
*KeHHbIX B byxapckoit 1 HaBouHckoi 00-
JacTsax Y30eKucTaHa, B 4aCTHOCTH, Kapil
— (Cyprinus carpio) — 635 3K3eMIULSIPOB,
kapach (Carassius auratus gibelio) — 98,
mnotBa (Rutilus rutilus) — 73, BOcTOU-
HBI Jeny (Abramis brama) — 23; cymak
(Stizostedion lucioperca) — 32; 6emnbIit TON-
ctonobux (Hypophthalmichthys molitrix),
myka (Esox lucius) — 41 1 TypkeCcTaHCKUH
ycad (Barbus capito conocephalus) — 20.

BcekpriTue npoBoauiock mo oOmienpu-
HATOM Meronuke [17], mpu ompeneneHun
BUZIOB TIapa3UTOB OBLIM MCIIOIE30BAHbI
«OmpenenuTens Mapa3suToOB MPECHOBOI-
HbIX pbI0 ¢aynsr CCCP» [18] u moHorpa-
¢uu npyrux asropos [19, 20].

Hccnemyemplie TOBEPXHOCTH U CAMH Op-
raHbl BHUMATEJIEHO OCMaTPUBAIIACH CHAPY-
KM Ha TIpeIMET OOHApYKCHHUSI Mapa3UTOB,
MOJIOCTH TeJla — Ha HAJIMYKMe JTMYUHOK JICH-
TOYHBIX YepBEH, COCAJBIIUKOB, KPYIJIBIX
yepBedl u akanronedan. Ilpu obHapyxe-
HUW T1apa3uTOB YKa3bIBAIOCH B KAKOM Op-
raHe | TJe OHM KOHIICHTPHPOBAIHCH. [Ipn
WCCIIC/IOBAaHUH BHYTPEHHHUX OPTaHOB (0CO-
OCHHO 3TO OTHOCHTCS K KHIICYHHKY) BCE
KPYITHBIC, BUIUMBIE MPOCTHIM IJIA30M TIa-
pasuThl, OTOMpPATM NHUHIETOM WM HIJIa-
MU, TTOMEIIAITN B YHCTYIO BOY WK (U3pa-
CTBOp (I HEMATO[), 3aTeM UX (PUKCHPO-
Banu B 70° criupre.

st oOHapy>KeHHsI MEJKHX TMapa3uTOB
Y JTMYUHOYHBIX (DOPM OpraHbl MPOCMAaTpH-
BaJIM KOMIIPECCOPHBIM MeTofoM. M3 da-
CTH Oprasa (eciii OH BEJHK), LI€JI0ro opra-
Ha (€CJIM OH HEBEJHK), CO CTCHOK KHIIICY-
HUKa WU €r0 COAEPKUMOro Opasid COCKO-
Obl, HEOONBIIMMHU YACTAMU 3aKJIa/IbIBa-
JIM MEX]Ty JIByMsl CTeKJIaMu (pa3MepoMm 6 X
12 cm, TonmuuHoON 3-4 MM) U IpU HEKOTO-
POM 100aBJICHUN BOBI PACILIIOIINBAIHA 10
MPO3PaYHOCTH 00pa30BaBIIETOCS TOHKO-
ro ciost. [Ipu mocienoBaTeIbHOM TPOCMO-
TpE CTEKOJI MO JIYIIOH (TIepeIBUTast CTEKIIO
ClieBa HAIpaBO) MOKHO OOHAPYKHUTH JJaKe
BEChMa MEJIKUX Tapa3uToB. 3aTeM IPOU3-
BOJIMIIM TIOJICUET IMAPa3HTOB C OMpenese-
HUEM WX TaKCOHOMHYECKUX rpymi. Mccie-
JIOBaHUSI TIAPa3UTOB TPOBOIMIH C UCTIONb-
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3oBanueM mukpockorna MEII 2000 (Smo-
HUs) ¢ LU(POBOI KaMepOH.

Kpome Toro, npoananu3upoBaH KOJUIEK-
LIMOHHBI MaTepuaj Mapa3uToB, HaXOmsl-
muiics B UHCTUTYTE 300510rMKM AKaJeMHUU
Hayk PecniyOnuku Y30ekucTaH.

B pabore ucmnonp30BaHBl TpaIUIIUOH-
HbI€ I0Ka3aTeld 3apa)KeHHOCTU: JKCTEH-
CUBHOCTb MHBAa3UU — YHCIIO 0COOEH X03s-
MHA, 3apaXKEHHBIX OIPE/IEICHHBIM BHJIOM
napasuTa, JeJIEeHHOE Ha 4ncio xo3seB (DU,
%); WHTEHCHUBHOCTh WHBAa3WU (CpemHss)
— cymma ocoOeil mapasuTa oIpeeIeHHO-
IO BU/Ia y UCCIIEJJOBAHHBIX XO35€B, JIEJICH-
Hasl Ha YKCJIO 3apakKeHHBIX 0co0ei B mpo-
oe (UN).

Craructuyeckas oOpabotka Mopdome-
TPUYECKUX JaHHBIX MPOBOAMIACH C ITOMO-
IIbI0 KOMIIBIOTEPHOI mporpamMmMbl BioStat
2018 u Microsoft Office Excel 2010.

PesyabTrarel M ux o0cyxaenue. B
JaHHOM paboTe NpUBOASTCA MpeiBa-
pUTENIbHbIE pe3yinbTaThl cOopa HXTHO-
Mapa3sUTOIOrMYECKOro Marepuasa, MmpoBe-
JIEHHOTO TJIaBHBIM O0pa3oM U3 BOJOEMOB
HU30BbEB peKku 3apadiiaH.

B Hacrosiiiee Bpemsi HET €IUHON TOY-
KU 3PEHUS Ha CUCTEMY Mapa3UTUUYECKUX
yepBeil. [Ipemnaraemple pa3iMyHBIMH UC-
CIIEIOBATEISIMM  CHUCTEMbl  3HAUUTENb-
HO pacxXoAsTCsi B OTHOLIEHUU Kak oObe-
Ma, BXOJSLIUX B COOTBETCTBYIOLIUE KJlac-
cel — Cestoda, Trematoda, Acanthocephala
u Nematoda, Tak 1 nmopsaka UX pacroso-
*KeHus. Mbl noJib3yeMcs CUCTEMOM, MpH-
HATON «OnpeaenuTelb Napa3uToB MPECHO-
BOAHBIX pBIO» [18]. Cucremarndeckuii 00-
30p TeTbMUHTOB OOBIKHOBEHHOW MapWHKHU
(c yka3aHHHEM JIOKaIU3allK, MecTa OOHa-
PY’KEHUs, SKCTCHCUBHOCTH U MHTCHCHUBHO-
CTH MHBAa31H1) COCTABJIEH B CJEAYIOLIEM I10-
PSAKE: KIIacChl, OTPSAbI, CEMEINCTBA, POAbI
178:37911 58

Ha ocHoBaHum pe3ynbTaToB HCCIENO-
BaHUNH M B COOTBETCTBHHM CO CBEICHMSI-
MU, TIPUBEIACHHBIMU aBTOPAMH IPEIbIIY-
IIMX MCCIEI0BAaHUI BOIOEMOB HHU30BHEB
peku 3apadiian, HaMH OTMEUYEHO 27 BUJIOB
TeJIbMHUHTOB PBIO, OTHOCAIIUXCS K 4 KIlac-
caMm, 10 otpsimam, 15 cemeiictBam u 19 po-
naMm. 13 Hux 12 BUAOB OTHOCATCSA K KJIaccy
LIECTO/, 5 BUJIOB — TPEMATO/I, 8 — HEMATOJ,

U 2 BHAa akaHrtoredas, mpeacTaBIeHHBIX
B HIKECIIEAYIOIIEM CUCTEMaTHIECKOM T10-
psaKe:

Kuaace Cestoda Rudolphi, 1808
OTtpsan Caryophyllidea van Beneden in
Carus, 1863
CemeiicTBo Caryophyllaeidae Leuckart,
1878
Pon Caryophyllaeus Muller, 1787
1. Caryophyllaeus laticeps Pallas, 1781
Bun oOHapykeH B KUIIIEYHHKE Kapria, BbI-
JIOBJICHHBIX B Bonmoxpanwmiie Lypkysb,
skcTeHcuBHOCTH uHBa3uu (OU) 5,3 %, un-
TeHcuBHOCTh MHBazuu (MN) — 1-2 sx3em-

msipa (9K3.).

[Mukn pa3BUTHS TNPOTEKAET C OXHUM
MPOMEKYTOYHBIM XO3IMHOM — MaJlolle-
TuHKOBBIMHU uepBsaMu (Oligochaeta), B no-
JIOCTH TeJa KOTOPBIX Pa3BUBUBACTCS JIMIH-
HouHas (aza — npouepkroun [18].

2. Caryophyllaeus fimbriceps Annen-
kova — Chlopina, 1919

B mamumx cOopax 3TOT BUJI BCTPETHIICS
B KHIIICYHWKE KapIia, BEUIOBJICHHBIX B BO-
noxpanunuie Lypkyis, Tpu mokazaremsix
OU-7,1% u UN 1-3 k3.

Popn Biacetabulum Hunter, 1927
3. Biacetabulum appendiculatum Szi-
dat, 1937
Bun BriepBeie 0OHapy»XeH il BOJOEMa
OsikoTUTMa M 3apETHCTPUPOBAH B KHUIICU-
HUKM Kapna npu nokaszarensx DU — 12,5
%, N1 — 1-4 »k3.

CewmeiicTBo Litocestidae Hunter, 1927
Pon Khawia Hsu, 1935

4. Khawia sinensis Hsu, 1935

Bun 3apeructpupoBaH B KHUIICYHHKE
kapnax B Bojgoeme Osikorutma. OTHOCH-
TEJIBHO KPYITHBIC YSPBH, TIPH MOKA3ATEIIAX
OU - 3,3 % u UU — 1- 6 3k3. B ycnoBusix
MIPYIOBBIX XO3SHUCTB MOXKET BBI3BIBATH T'M-
0eJIb MOJIOZH PHIO.

OTtpsna Pseudophyllidea Carus, 1863
CemeiicTBo Amphicotylidae Ariola, 1899
Pon Bathybothrium Liihe, 1902

5. Bathybothrium rectangulum Bloch,
1782

Bun oOHapykeH B KHUIICYHHKE TypKe-
CTaHCKOTO ycaua, BBUIOBICHHOTO B BOJIO€-
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Me Osixkorutma, noxaszareiib DM cocTaBui
18,6%, N — 1-2 7Kk3.

[k pa3BUTHS MMPOUCXOTUT C yJACTH-
€M TPOMEKYTOYHOTO XO3SIMHA — IIUKJIOTa-
Mu Acantocyclops viridis u Macrocyclops
albidus [18].

CemeiicTBo Bothriocephalidae
Blanchard, 1849

Pon Bothriocephalus Rudolphi, 1808

6. Bothriocephalus opsariichthydis
Yamaguti, 1934

DTOT BHJ BIIEPBBIC HAWJCH B BOJIOXPa-
awmmie Hlypkyns 1 0OHapyXEeH B KUIIICU-
HUKE Kapra. DKCTCHCHUBHOCTh WHBA3UH —
9,2%, HTHTEHCUBHOCTh MHBA3UH — 1-6 3K3.

[k pa3BUTHS ¢ OMHAM MTPOMEKYTOU-
HBIM XO3SMHOM — BECIIOHOTMMH pPavYKaMH
(Cyclops, Acanthocyclops, Mesocyclops u
Eucyclops) [21].

CemeiicTBo Ligulidae Claus, 1885
IMoacemeiicTBo Ligulinac Monticelli
et Grety, 1891
Pon Ligula Bloch, 1782

7. Ligula intestinalis Linnaeus, 1758
larvae

[Tnepouepkonapl OTMEYEHBI B TIOJIOCTH
Tesla Kapacs B Bogoxpanwmiie lypkyms.
OKCTEHCUBHOCTh MHBA3WHM y Kapacs 28,6
%, IpU UHTEHCUBHOCTHU MHBa3uu 4-21 7K3.

B3pocibie yepBu J10KanM3yrOTCA B KH-
IIICYHUKE PHIOOSTHBIX MTHI] — YaeK, YTOK,
Kpa4yeK ¥ MOTAHOK; TUICPOIIEPKOUIBI B TTO-
JIOCTH TeJia MHOTUX BUJIOB KapIOBBIX PBIO,
IpoLepKouaHas ¢pa3a MPOUCXOIUT B IOJIO-
CTH TeJia BeciaoHorux padkos [18]. Ha daze
IJIEPOLIEPKOM/IA SABIISIETCS ONACHBIM Iapa-
3UTOM M BBI3BIBAET IMHU300TUU CPEAM Kap-
MTOBBIX, 0COOEHHO B MAJIOMIPOTOYHBIX BOJIO-
eMax M BOJOXPAHMIINIIAX.

Pon Digramma Cholodkovsky, 1914

8. Digramma interupta Rudolphi, 1810
larvae

Bup HaigeH B IIOJIOCTH Tejia MIOTBEI B
kapacs B Bomoxpanwiuiie ypkyns, npu
nokazarenax O — 3,3-20,7 % u N — 2-23
9K3.

Orpsap Proteocephalidea Mola, 1928
CemeiicTBo Proteocephalidae

La Rue, 1911

Pon Proteocephalus Weinland, 1858

9. Proteocephalus torulosus Batsch,
1786

DTOT BUJ 3apETUCTPHPOBAH B KHIICY-
HUKE BOCTOYHOTO JIella W3 BOJAOXPAHMIIH-
mia ypkyne, npu OU — 12,1 % u U1 - 1-4
IK3.

[k pa3BUTHS MPOUCXOTUT C yJACTH-
€M TPOMEXYTOUYHOTO XO3sIMHAa — BECJO-
HOoTMX padkoB Diaptomus castor, Cyclops
strenuus, Eucyclops serrulatus [18].

Orpsap Cyclophyllidea Braun, 1900
CemeiicTBo Dilepididae Fuhrmann, 1907
Pon Neogryporhynchus Baeret Bona, 1960

10. Neogryporhynchus cheilancristrotus
Wedl, 1855 larvae

[Ineponepkonsibl 0OHAPYKEHBI B CTEH-
Kax KHUIICYHWKA y Kapra HHU30BHEB PEKU
3apadman u BojoxpaHwiMile Tynakyib,
N5-4,3 %, U1 1-3 ok3.

[lepBbIii TIPOMEKYTOUYHBIA XO35IMH —
Mesocyclops oithonoides (Jarecka, 1970),
B3pOCIblE YEPBU — B KHILIEUHUKe NTUlL [ 18].

Pon Gryporhynchus von Nordmann, 1832
11. Gryporhynchus  pusillus von
Nordman, 1832 larvae
[Tneporiepkonipl OTMEUEHBI B TEpea-
HETO OT/eNla KUIICYHHWKA TYPKECTaHCKOTO
ycaua B Bogoeme Osikorurma Y30ekucra-
ma. UD- 10,1 %, U1 — 1 k3.

Pon Valipora Linton, 1927

12. Valipora campylancristrota Rudol-
phi, 1819 larvae

[Tneporiepkon Il 3apErHCTPUPOBAHBI B
KHAIIEIHUKE OEJI0TO TOJICTOI00NKA B BOJIO-
xpanunuie ypkyns. U3 —2,8 %, U1 — 1
aKk3. [lneponepkonisl MOTYT OKa3aBaTh OT-
pHIIaTeIbHOE BO3/ICHCTHE HA MAaccy M pOCT
PBIOBI.

Kuaacce Trematoda Rudolphi, 1808
Orpsaa Sanguinicolida Odening, 1960
CemeiicTBo Sanguinicolidae Graff, 1907
Pon Sanguinicola Plehn, 1905
13. Sanguinicola inermis Plehn, 1905

Bun oOHapyxeH B KPOBEHOCHBIX COCY-
Jax Kapria, BBUIOBICHHBIX B HU30BBSIX 3a-
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paduian u Bonoxpanunuiie Tynakyib, pu
nokasarenu DU-1,8%, MM 1-3 ok3.

Orpsap Fasciolida Skrjabin et Shulz, 1937
CemeiicTBo Orientocreadiidae Skrjabin et
Kowal, 1960
Pon Orientocreadium Tubangui, 1931

14. Orientocreadium siluri Bychowsky
et Dubinina, 1954

DTOT BUJ 3apETUCTPUPOBAH B KUIIICTHH-
Ke Kapna B Bojoxpanuwiuie Tygakyns. DU
coctaBui 1,6% u U 1-2 3k3.

[lepBEIM  MPOMEXYTOYHBIM  XO3SIH-
HOM SIBIISIIOTCSl JICTOYHBIE YIUTKH pOna
Lymnaea, BTOPBIM MPOMEXYTOUHBIM X035~
WHOM MOTYT BBICTYIIaTh HECKOJBKO BHIOB
PBIO ¥ MOJUTIOCKOB (TIOIONBITHBIX) [22].

CemeiicTBo Allocreadiidae Looss, 1902
Pon Allocreadium Looss, 1900

15. Allocreadium isoporum Looss, 1894

Bun obnapyxen B Bogoxpanuiuuie Ty-
JaKy/Tb B KUIICTHUKE Kaplia pH IToKa3aTe-
asax OU- 3,1 %, MU -1-8 k3.

W3 murepaTypHBIX JIaHHBIX HW3BECT-
HO, YTO IEPBBIC CTATUHN PA3BUTHS JIMIUH-
K1 A.isoporum MpOXOIAT B MOJUIFOCKAX
pona Sphaerium. JlOTONMHUTEIBHBIMU XO-
3sICBAMH SIBJISTFOTCSI JIMYMHKU BOJTHBIX Ha-
cekoMblXx ponoB Ephemera, Anabolia u
Choetopteryx [18].

CemeiicTBo Diplostomatidae Poirier, 1886
Pon Diplostomum Nordman, 1832

16. Diplostomum spathaceum Rudolphi,
1819 larvae

DTOT BUJ BCTPEYAJICS B BOAOXPAHUIH-
mwe lypkynp. JInunHKM TpemaToabl Hau-
JICHbI B XpyCTaJIMKe I71a3a 0elIoro TOJICTO-
snobuka. OU- 5,0 %, MU — 1 ok3.

Pon Tylodelphys Diesing, 1850
17. Tylodelphys clavata Nordman, 1832
larvae
B mammx c6opax 310 BUII BIIEpBBIC 3ape-
TUCTPUPOBaH B Bogoxpanuinie [lypkys.
UepBu 00HAPYKECHBI B CTEKJIOBHIHOM TEJIe
rna3a kapacs, OU- 6,4 %, U1 — 2-5 k3.

Kuaace Nematoda Rudolphi, 1808
Orpsaa Dioctophymida Skrjabin, 1927
CemeiicTBo Dioctophymidae

Railliet, 1915
Pon Dioctophyme Collet-Meygret, 1802

18. Dioctophyme renale Goeze, 1782
larvae

OTOT BHJ BIIEPBHIE BCTPEUAJICS B BOJO-
xpanwmiie Llypkyns u BBISIBICH B CTEH-
KaxX KHIIeYHWKa TI0TBel. DU cocTaBmia
4,5 % u U1 — 1-4 >ks3.

Jlig yKa3aHHOTO BUJAA JUYMHOK PHIOBI
BBICTYTAIOT B KQUE€CTBE PE3€PBYapHBIX XO-
351€B, BO B3POCIIOM COCTOSTHUU OHHU Tapasu-
THUPYIOT B TTOYKAX JUKUX U TJOMAITHUX MJIC-
KOITMTAOIINX KUBOTHBIX, H3PEIKa HHBA3H-
pyroT uenoBeka [23].

Orpsaa Spirurida Chitwood, 1933
CemeiicTBo Rhabdochonidae
Skrjabin, 1946
Pon Rhabdochona Railliet, 1916

19. Rhabdochona denudata Dujardin,
1845

Ota HeMaroja IHPOKO paclpocTpaHe-
Ha B Bogoxpanwmie Tynaxkyns. [Tapasurst
OOHapyXEHbI B KAIICYHUKE Kapra MpH T0-
kazarensax OU — 8,8% u U — 1-3 k3.

PasBuTne mportekaer ¢ ydgacTuem moje-
HOK ponioB Heptagenia, Ephemerella, u nu-
yunok Hydropsyche (Trichoptera) [24, 25].

CemeiicTtBo Desmidocercidae Cram, 1927
Pon Desmidocercella Yorke et
Maplestone, 1926

20. Desmidocercella numidica Seurat,
1920 larvae

OOHapyxeH B CTEKJIOBHIHOM TeJI€ Iia-
3a y BOCTOYHOTO JIeI[a, OTJIOBJICHHBIX B BO-
noxpanwuie Tymakyns, npu DU -12.5 %,
UM — 1-4 >x3.

CemeiicTBo Camallanidae Raillet et
Henry, 1915
Pon Camallanus Raillet et Henry, 1915

21. Camallanus truncatus Rudolphi,
1814

OT1OoT BUA OOHApy>KEH HaMU B KHUIIICY-
HUKE Cy/laka B BOJOXpaHmiuIe TymaKyis,
nipu nokazarensax DU — 14,7% u U1 - 5-13
9K3. Bun siBnsieTcs cienuuIHbIM IS Cy-
JaKa.

[y pa3BUTHA MPOXOAUT C yYaCTHEM
MPOMEKYTOYHOTO XO3SIMHA — ITMKJIOTIOB,
BO3MO)XHO YYacTHE Pe3epBYapHBIX XO35-
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€B — HEXUIIHBIX KaproBbIX. JlepuHUTHB-
HbIC XO03s5€Ba YKAa3aHHOTO BHUJAa HEMATOJIbI
— XUIIHBIE PBIOH [ 18].

22. Camallanus lacustris Zoega, 1776

B Bonmoxpanunume Ulypkyns oOGHapy-
’KeH BriepBbie. HailZieH B KMIIIEUHHUKE IIIYKH
pu DU - 7,8 % u UM — 1-16 k3.

CemeiicTBo Philometridae Baylis et
Daubney, 1926
Pon Philometra Costa, 1845

23. Philometra ovata Zeder, 1803

OToT BUJ OOHapyXeH B MOJOCTU Telsa
BOCTOYHOTO Jiema B Bomoxpanmuiie [Llyp-
kyab. [Ipu OU -17,4% nu UN — 2-4 k3.

JKW3HEHHBI LMK NOpPOXOOUT C Yydya-
CTHEM TPOMEXKYTOYHOTO XO3SMHA — IIU-
kionoB ponoB Cyclops, Macrocyclops u
Acantocyclops [26].

CewmeiictBo Gnathostomatidae
Railliet, 1895 ommacu

Pon Gnathostoma Owen, 1936 aBinoau

24. Gnathostomata hispidum
Fedtschenko, 1872 larvae

OOHapyXeH B KHIICYHUKU U TIOJOCTH
Tena y kapma B Bogoeme Osikorutma. DU —
2,6 %, M1 — 1-4 »k3. B sTOM Bogoeme 3a-
PETHCTPUPOBAH BBIIICPBHIC.

[k pa3BUTHS MIPOTEKAET C YYaCTHEM
MIEPBOTO MMPOMEKYTOUYHOTO XO35MHA — ITH-
KJIONOB. PwIOBI, mTuibl, ampubuu, mie-
KOIMTAIOIINE — PE3BEPBYyapHBIC XO3sICBa,
JVKUE W JIOMAlTHUEC CBUHBH, PEkKe OBIKH
— OKOHYATEINIbHBIC X03sieBa. [lapazutupyer
TaKxke y yenoBeka [ 18].

Orpsaa Ascaridida Skrjabin
et Schulz, 1940
CemeiicTBo Anisakidae Skrjabin et
Karokhin, 1945
Pon Raphidascaris Raillet et Henry, 1915
25. Raphidascaris acus Bloch, 1779
larvae
Bun o6HapyskeH B xelyaKe U KHIIeYHH-
K€ LIYKH U Kapra B Bonoxpanunuuie lyp-
KyJsi, ipu nokasaressix OU — 3,1%, UN —
1-3 5k3. Tunu4HBIN Mapa3uT UIyKH, PEXKE
JPYTUX XUITHBIX PHIO.
[{ukn pa3BUTHS IPOTEKAET C YYaCTHEM
MEpBOro (OJIMIOXeThl, KOMENOAbl U APYTUX

rpynn 6e31m03BOHOYHBIX ), BTOPOT0 (JINYUH-
KU CTPEKO3, pyUYEeHHUKHU, KYKH, KaplOBbIe
PBIOBI) U 1€(PUHUTUBHOTO XO35IEB.

Kuaace Acanthocephala Rudolphi, 1808
OTtpsan Palacacanthocephala Meyer, 1925
CemeiictBo Pomphorhynchidae,
Yamaguti, 1939
Pon Pomphorhynchus Monticelli, 1905

26. Pomphorhynchus laevis Muller,
1776

SABnsercsa omHUM U3 HauboJiee pacIpo-
CTPAaHCHHBIX MApa3UTOB KapIOBBIX PHIO.
Hamwu BniepBeie 0OHapykeH B BOJOXpaHH-
mue lypkyns. Bug HailieH B KUAILLIEYHU-
ke kapma, pu OU 6,0 % u U1 — 1-40 sk3.

[IepBbIli  NPOMEXKYTOYHBIM  XO3SMH
— pasnuuHble OOKOIUIaBBl, B TOM YHCIIE
Gammarus pulex, Gammarus lacustris n

ap. [18].

CemeiictBo Echinorhynchidae
Cobbold, 1879
Pon Acantocephalus Koelreuther, 1771

27. Acantocephalus lucii Muller, 1776

OOHapyXeH B KHIIIEYHUKE KapIiOB B BO-
noxpanwmine Tymgakyns. OU — 6,0 %, UU
— 1-40 »k3. OTOT BUJ BIIEpBBIE OOHAPYKEH
Ha JaHHOUW TEPPUTOPHUU U SIBISETCS HOBBIM
JUIS XO3SIMHA.

Takum 00pa3oMm, y KapnoBbIX pbIO 00-
CJICIOBAaHHBIX BOJOEMOB HU30BHEB 3apad-
maH oOHapyXeHbl 27 BHIOB T'€IbMUHTOB.
N3 Hux 16 BUIOB OTMEYEHBI B MOJIOBO3pE-
joi, a 11 — B nuunHouHoOM opme. Bpisas-
JIEHHBIE TEJBMUHTBI OTHOCATCS K 19 po-
nam, 15 cemetictBam, 10 oTpsaam, 4 kiac-
caM, U3 KOTOpbIX 12 BUAOB IpUHAIJIECKAT
K KJIaccy 1IeCTOA, 5 BUAOB TpeMaros, 8 BU-
0B HeMaToJ 1 2 Bujaa akanToredan. Cpe-
1 TEIBMUHTOB y PBIO JOMUHHUPYIOT IIe-
CTOJIbI, U3 KOTOPHIX 3 BU/IA MAPA3ZUTUPYIOT
B JIMYMHOYHOW cTaauu. Tpemarombl mpen-
CTaBJICHBI 3 BUAAMHU B3pOCIbIX Hopm, ais
KOTOPBIX PBIOBI SIBIISIOTCSI OKOHYATEIIbHBIM
XO3MHOM. 2 BHJIa TPEMaro] MnapasuTupy-
0T B JUYMHOYHBIN CTAaIUU, JUISI KOTOPBIX
PBIOBI  CIIY’)KUT TPOMEXKYTOUHBIM XO3SH-
HoMm. @ayHa Hemaros peib OacceitHa HHU30-
BbheB 3apadiran Becbma Oeqna. Hamu Haii-
JICHBI BCETO BOCEMb BUJIOB KPYIJIBIX Yep-
BEH, U3 KOTOPBIX 4 MapasuTHUPYIOT y pbIO B
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muunHouHoi craauu. Eme C.0.OcmoHOB
[6, 20] oTmeuan cnalyr 3apaX€HHOCTh H
OCTHOCTh BUJIOBOTO COCTaBa T'eJIbMUHTOB
pBIO Oacceitna peku 3apadiaH o cpaBHe-
HUIO C JPYTUMH BOJOEMaMH. 3/1eCh HaMu
BIIEpBBIE OOHApPY)KEHBI IBa BHUAA CKpeO-
Hel: Acantocephalus lucii, BnepBbie 3a-
PErUCTPUPOBAHHBIN Yy Kapra, SBISIONIUN-
CsS HOBBIM XO3SSMHOM JTOTO Tapa3uTa Hu
Pomphorhynchus laevis.

3akinioueHue. 3apaxEHHOCTh UCCIEO-
BaHHBIX 8 BUJOB phIO COCTaBWIIa B CPEI-
HeM: nectonel: O — 16,8 %, MU —1-63
9K3.; Tpemaronsl: DU —2,1%, N — 1-6 5k3;
Hemaronpl: OU — 14,8%, U — 1-14 3k3. u
akanronedansr: OU — 1,2%, U — 1-4 sk3.
OOt MPOIEHT 3aPaXKEHHOCTH PHIO TeITb-
MUHTaMu paBeH 8,7 %. Hucno napazuros,
MPUXOASIINXCS Ha OAHY PbIOY, KojeOnercs
B mpenenax ot 1 1o 63 sK3eMIuIspoB.

[TonmydeHHbIC HAMH JTAHHBIC TI0 KOJIMYE-
CTBEHHOMY COCTaBY I'€IbMUHTOB PHIO HH-
30BbEB peku 3apdman Y30ekucTaHa mo-
3BOJISIFOT BBIJCIUTH 2 TPYIIIBI COOOIIECTB:

1) reIbMHUHTBI, HWCHOJBL3YIONIHE Kap-
MOBBIX PBHIO B KAYECTBE OKOHYATEIb-
HbIX Xx03s€B: Caryophyllaeus laticeps, C.
fimbriceps, Khawia sinensis, Biacetabu-
lum  appendiculatum,  Bathybothrium
rectangulum,  Bothriocephalus  opsa-
riichthydis u Proteocephalus torulosus
(ecrompl), Sanguinicola inermis,
Orientocreadium  siluri,  Allocreadium
isoporum  (Tpemaronsl), Rhabdochona
denudata, Camallanus truncatus, C.
lacustris, Philometra ovata (Hemarofpl) U
Pomphorhynchus laevis, Acantocephalus
lucii (axkanrouedaina). 3apaxkenue pbIO
MPOUCXONUT, TPEHUMYIIECTBEHHO, Yepe3
MTUIIEBBIC KaHAIBI XO35EB;

2) reJbMMHTHI, HCIONb3YIOIIKUE PBIO B
Ka4eCTBE IIPOMEKYTOUHBIX XO35€B: 2 BUIA
uecron Ligula intestinalis, Digramma
interupta v nemaronsl Dioctophyme renale,
Raphidascaris acus. OkoH4YaTenbHbIE X035~
eBa (XULIHbIE PBIObI, pHIOOSIIHBIE NTHULIBI U
MJICKOTIUTAIONINE) 3apakaloTcsl, Ioenas
KapIOBBIX, WHBA3WPOBAHHBIX JTUYHHKAMH
reJIbMUHTOB. AHaINU3 apa3utodayHbl pbiO
MOKA3bIBAET, UTO Ul OOJBIIMHCTBA Iapa-
3UTOB PHIO BOJIOEMOB HM30BhEX 3apadiian
XapaKTePHBI JTUKCCHHBIA JKU3HCHHBIC ITH-

KJIbl, KOTOpPbIE CJIOKWINCH BO B3aUMOOTHO-
IIEHUSIX KOMIIOHEHTOB Iapa3uTapHO cH-
CTEMBI.

Heo0OxonqumMo OTMETHUTH, UTO HECMOTPS
Ha IIPOBEICHHbIE UCCIIE0BaHNUs, TeIbMUH-
TodayHa pbIO BOJI0EMOB OacceliHa peku 3a-
paduiaH ocraercs emie HeJOCTaTOYHO U3Y-
4yeHOH. /0 cHX MOp HET MOJTHBIX CBEJICHHI
110 (hayHe TeJIbMUHTOB POMBICIOBBIX PbIO,
COBEpUIEHHO HE HM3y4y€Ha TreJIbMUHTO]ay-
Ha SHJEMHYHBIX BUJIOB pbIO LleHTpanbHoi
A3suu. Pelnrenue 3THUX BONPOCOB JACT Ma-
Tepuai Uil o0CyKIeHHs] MyTel MpPOUCXO-
KICHUSI BECbMa CBO€0Opa3HOM (payHBI pHIO
BooeMOB LleHTpanbHON A3uu.
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3apacghwan o3eHiniy momenzi azviCoiHOA2bL
banviKkmapovly cenbmunmmepi

AHoamna

banvikmeity 8 mypiniy  eeromunmodhay-
HACBLIH  3epmmey  Hamudiceaepi  YCbIHbLISAH
— myxwvt (Cyprinus Carpio), armvin 6a1bIK
(Carassius auratus gibelio), mopma (Rutilus
rutilus), maban (Abramis brama), rokcepke
(Stizostedion lucioperca), Kapanauvim
doymanoau (Hypophthalmichthys molitrix),
wopman (Esox lucius), mypkicmanovlx cyeen
(Barbus capito conocephalus) — 3apagwan
O3€HIHIY MOMeH2l a2blCbIHOARbL CY KOUMAApbL.
banvixkmely  cenomunmmepiniy 27  mypi
AHLIKMANobl, OHbIY IWiHOe Yecmoomapobly
12 mypi (Caryophyllacus laticeps Pallas,
1781, Caryophyllaeus fimbriceps Annenkova -
Chlopina, 1919;

Biacetabulum  appendiculatum
1937,  Khawia  sinensis  Hsu, 1935;
Bathybothrium  rectangulum Bloch, 1782;
Bothriocephalus  opsariichthydis  Yamaguti,
1934; Ligula intestinalis Linnaeus, 1758
larvae; Digramma interupta Rudolphi, 1810
larvae;  Proteocephalus torulosus Batsch,
1786, Neogryporhynchus cheilanoristrotus
Wedl, 1855 larvae; Gryporhynchus pusillus
von Nordman, 1832 larvae; Valipora
campylancristrota Rudolphi, 1819 larvae), 5
61006 mpemamoo (Sanguinicola inermis Plehn,
1905; Orientocreadium  siluri  Bychowsky
et Dubinina, 1954; Allocreadium isoporum
Looss, 1894; Diplostomum  spathaceum
Rudolphi, 1819 larvae; Tylodelphys clavata
Nordman, 1832 larvae), 8 euooe nemamoo
(Dioctophyme renale Goeze, 1782 larvae;
Rhabdochona denudata Dujardin, 1845;
Desmidocercella numidica Seurat, 1920
larvae; Camallanus truncatus Rudolphi, 1814,
Camallanus lacustris Zoega, 1776, Philometra
ovata Zeder, 1803, Gnathostomata hispidum
Fedtschenko, 1872 larvae; Raphidascaris
acus Bloch, 1779 larvae) u 2 euda axanmo-
yepan (Pomphorhynchus laevis Muller, 1776;
Acantocephalus lucii Muller, 1776).

Szidat,

Tyitindi ce3dep: Oanvikmap, 2elbMuHm-
mep, 3apaghwan, mozan.

Fish helminths in reservoirs of the
Zarafshan river

Summary

The results of the study of the helminth
fauna of 8 species fish of the lower reaches
reservoirs of the Zarafshan River are
presented - carp (Cyprinus carpio), crucian
carp (Carassius auratus gibelio), roach
(Rutilus rutilus), oriental bream (Abramis
brama), pike perch (Stizostedion lucioperca),
silver carp (Hypophthalmichthys molitrix),
pike  (Esox lucius), Turkestan  barbel
(Barbus capito conocephalus). 27 species
of helminths were identified, including 12
species of cestodes (Caryophyllaeus laticeps
Pallas, 1781; Caryophyllaeus fimbriceps
Annenkova - Chlopina, 1919; Biacetabulum
appendiculatum Szidat, 1937; Khawia sinensis
Hsu, 1935, Bathybothrium rectangulum
Bloch, 1782, Bothriocephalus opsariichthydis
Yamaguti, 1934, Ligula intestinalis Linnaeus,
1758 larvae; Digramma interupta Rudolphi,
1810 larvae; Proteocephalus torulosus Batsch,
1786, Neogryporhynchus cheilanoristrotus
Wedl, 1855 larvae; Gryporhynchus pusillus
von Nordman, 1832 larvae; Valipora
campylancristrota Rudolphi, 1819 larvae), 5
species of trematodes (Sanguinicola inermis
Plehn, 1905; Orientocreadium siluri Bychowsky
et Dubinina, 1954, Allocreadium isoporum

Looss, 1894, Diplostomum  spathaceum
Rudolvae, 1819 larvae; Tylodelphys clavata
Nordman, 1832 larvae); 8 species of

nematodes (Dioctophyme renale Goeze, 1782
larvae; Rhabdochona denudata Dujardin,
1845, Desmidocercella numidica Seurat, 1920
larvae; Camallanus truncatus Rudolphi, 1814,
Camallanus lacustris Zoega, 1776, Philometra
ovata Zeder, 1803, Gnathostomata hispidum
Fedtschenko, 1872 larvae; Raphidascaris
acus Bloch, 1779 larvae) and 2 species of
acanthocephalus  (Pomphorhynchus laevis
Muller, 1776; Acantocephalus lucii Muller,
1776).

Key words: fish, helminths, Zarafshan,
pond.
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WHHOBAIMSJIBIK TEXHOJOTUAJIAPIABI BUOJOTUSA CABATBIHIA
KOJJIAHYIBI 3EPTTEY

AK.A. lammaroal, b.A. Baiinanunosa?, B.7K. bBaiimyp3una?,
B.C. Ken:keoaena', T.E. JKakbinona'
'Kopxeim Ama amuvinoazvl Kvizviiopoa ynueepcumemi, Kvizviiopoa k., Kazaxcman
’[lasnooap nedazozcukanvix ynusepcumemi, Ilasnooap ., Kazaxcman

Anoamna
byn  makanaoa o6uonocus  naminoe
KOJIOAHBLIAMbIH UHHOBAYUSILIK MEXHON0-
CUAHBIY mypnepi MeH o1apoviy
MAaHBI30BLILIKMAPLL MEH MUIMOLIIKmepite
mokmana emmix. binim bepy oacytieciniy
0ip opvlHOa mypakmamaiu y30iKkciz oamy

ycminde  6oneamoviebinaH, Oinim  Oepy
Jocyieci  dacmypiai  mMypoeH  JHCaHaulbll
mypee omyde. [amwiean 30 endiy

KamapulHa KOCBLLY YUWIH JHCAH-HCAKMbL
¥pnax mapoueney, 6inikmi 0inimMoi Mmaman
mapbueney Manvizovl O0ILIN MAOBLLIAODI.
binim 6epyoe srcana unnosayusnvik mexno-
JO2UANAPObL KONOAHBLLY — OyeiHel KYHHIH
saman manabel Oonvin  omulp. OpOIp
MY2anim 03 cabagvblh mypieHOIpin emKizeici
kenedi. Cebebi Kazipei UHHOBAYUSILIK
MexHoN02uANapovl 63 0apedxcecinoe nai-
danamy — OiniM canacvlH apmmouipyobiy
Kenini.  bByeinei  KyHi  UHHOBAYUATBIK
a0icmepmeH OKblmyOvl KOJNOAHY apKbllibl
OINiM anyuvinbly KAOLIemin apmmulpbin,
noHee Oe2eH Kbl3blYUbLIbIRbIH  OSIMbIN,
i30enywiniein 0amvlmuln, Ky3blpemminicii
Kanvlnmacmulpy eH Hezizei maxcam 00-
abin - atikblHoanaowvl. Kasipei manoagol
OKYubl- OINIMOI 2aHA emec, HCAH-HCAKMbL,
i30enimnas oonywl, an ycmas 6inimoinicimen
&ana emec OinikminicimeH oKyuvlea 6agbim-
bazoap bepyi Manwvl30bl.

Tyuinoi ce3zoep: unnosayus, b6uono2us,
sepmmey, 20iC-mMacCil, OKYUlbl, MYEAliM,
oinixmi, 6iniMOi.

Kipicnme. Kazipri Tanma Outim Oepy
Kyheci  goctypai  QopmartaH — apa-
nmac ¢dopmarka etyne. byn nerenimiz,

MHHOBAIUSIIBIK TEXHOJIOTHSIIap/Ibl,
o/ic-TocuIiepl  AdCTypii  ¢opmarieH
yiitactelpa OThIpbin Ou1iM Oepy. Kaszipri
ou1iM Oepy Kyieci MyFallIMHIH TeK KaHa
OuTiMIl, ToxipuOeni OOMybIH FaHa Tajar
eTHein i, COHBIMEH KOCa, MyFaIIMHIH JKaH-
KAKTBI, OPTYPJl OMIC-TOCUIIEPAl KAKCHI
MEHI€pIreH, HWHHOBAIMSUIBIK TEXHOJIOTHSI-
Japabl KOJJaHa alaThlH, KPEeaTuBTl OOIy-
BIH J1a MIHJET eTe/l. biiM 6epy Ma3MyHBIH
NeJarorukKajblK-TE€XHOJIOT USIBIK
TYPFBIIAH OKETUIAIPY KaKEeTTIr >Kaiibl
H.O. Hazap6aestrin Ka3zakcran xankbiHa
Konpayeinna Owwmiaii  gemineni: «XKaxa
dbopManus MyFaliMi - PyXaHU JaMbIFaH
opl  QJIEyMETTIK TYPFbIJAaH  €CEWreH,
MEaroruKajiblK  KypaiaapablH — OapiblK
TYpJepiH mebdep MeHreprex, OUIIKTI MaMaH,
©31H-631 opJaibIM KETUIAIPYre YMThUIFaH
ToxipuOeni, mbFapmambel  TyiIFa.  On
KOFapbl OUTIMJII, MIBIFapMAaIlbll TYJIFAHBI
KaJIBITACTBIPBIIN, JAMBITY YIIIH jKayanTbl»
nereH OonareiH [1,1-6]. MHHOBAIMSIIBIK
TEXHOJIIOTHSIHBl ~ MaifjlajJjaHa  OTBIPbII
*aHama OiumiM Oepy 134€HIMIIA3, »aH-
KaKThI, OUTIMI1 ypriaK TopOueneyre yikeH
CeITIr TUEP1 aHBIK. 3aMaHayu OiiM Oepy
OKYIIBIHBIH OWJIay >KYHEeCiH jKaKcapTaJbl,
Olp KaKThl FaHA eMecC >KaH-KaKThl Oillai
Ouryre yipeTei, TeOPHUIBIK ajFaH OLTIMIH
MPaKTUKAIBIK TYpJE KOJJaHyFa yHpeTenl.
Mine, ocbl Macenene 3aMaHayd TEXHOJIO-
rUsUIapbl aianana oTeIphIn, Ou1iM Oepy,
O111M Oepy KyHeciH 1aMbITapbl CO3Ci3.
3epTTey MaTepuaIapbl MeH JicTepi.
binim Gepy caniachl KbI3METKEpIIEpiHiH aj-
JbIHA KOWBUIBII OTBIPFAH MIHACTTEPIIH
0ipl — OKBITYABIH 9JIC TICUIAEPIH YHEMI



BUOJIOTMYECKHUE HAYKHN KA3AXCTAHA Ne4, 2021

KETULMIPIN OTBHIPY KOHE Kazipri 3aMaHFbI

MeJaroruKaIbIK TEXHOJIOTHSTIAPIbI
MeHrepy. Kazipri TaHma OKBITyIIbUIap
WHHOBAILIUSUIBIK ~ KOHE  MHTEPAKTHBTIK

omicTeMesniepiH cabak OapbIChIHIA Maiiia-
JlaHa OTBHIPHIN Ca0aKThIH canajibl eTyiHe
BIKHAIBIH TUT13yze. JKaHa TEXHOJOTUSHBI
MEHIepy MYFaJIMHIH HHTEIEKTYaJIbIK,
KOCINTIK, aJaMIepLIiIiK >KOHE KeINTereH
azaMy KaOUIeTTIH KalbllTaCyblHA W1
ocepiH Turizeni. ©3iH - 631 JAMBITHII, OKY —
TopOue YpIiCIH THIMJI YHBIMIACThIPYbIHA
KOMEKTEeCE/I].

NuHOBaUMSIIBIK TEXHOJIOTHSIIAP
ocipece  JKapaTbUIBICTAHY  IIQHJEPIHJIE
Konnaneiagsl. OraH cebem, Kasipri 3a-
MaH/ia *KapaTblIbICTaHy OarbIThl O1p OPbIH-
Jla TypakTan KajiraH koK. OJ1 op KbL1 cail-
bIH KaHa TEXHOJOTUsJIAp/bl KOJIaHBII
naMy  ycriae.  Ocipece,  Ouonorus
MIOHIHAE WHHOBALMSIIBIK TEXHOJIOTUsIIAP
3epTXaHalbIK >KYMBICTap/a, OKYLIbIHBIH
TEOPHUSUTBIK aJIFAaH OUTIMIH TPAKTHUKAJIBIK
JaMbITYy MaKcaThIH 1A KoJAaHbU1a ibl. JXKana
TEXHOJIOTHsUIAp/bl Taijanany OapbIChIH-
Ja  TMpe3eHTauusIap  TEXHOJIOTUSCHIH,

KAIIBIKTBIKTAH ~OKBITY ~TEXHOJIOTHSCHIH,
AHUMAIUSUTBIK ~ BUJICOPOJIUKTED  CHSKTHI
TEXHOJIOTHSUIApABl  KOJNAAaHy  apKbUIbI
OKYIIBIHBIH TaKBIPBINTHI )KaKCHI TYCIHYiHE,
oiiylay >KYHeCiHIH JaMybIHa CEMTIrl THepl
aHBIK.

[Ipe3eHTanusuiap TEXHOJIOTHACHIH Taii-
JanaHy apKbUIbI, OKYIIbLIApFa XaHa Ma-
TepUanuap aiayra, Kepe OTBIPHIIN, KaJlbl-
Ha CaKTayFa KOMEKTeceli, ajl MyFajimre
cabakThl TYCIHAIPY JKSHLUT OOJaIbl.

Kasipri tanaa 0nosnorusiHbl OKbITY Oapbl-
ChIHAA BIyM TakCOHOMMUSICHI KOJIaHBLIBITT
Kyp. by axicti anram per 1956 xbuist b.
bnym amkan 6onarsii. Kazipri kyHre aeifin
OyJ1 ofic ©31HIH MaHBI3ABUIBIFBIH JKOWFaH
*OK. byt ofric OoibIHIIIa MyFaliM TEK KaHa
KeHecln, OarbIT-Oarmap Oepyini poiH
aTKapajbl, OKYIIbl ©31HIH 13/IEHICI apKbUIbI
Ourim amanel. bynm  GarpiTTa  cabakThl
YUBIMIACTBIPY MYFATiMIe IIbIFapMaIiblL
opi CBIHM K©3Kapac TYPFHICHIHAH Kapayfa
MYMKIHJIK Oepeni [2, 3-0].

VHHOBaIMSITBIK TEXHOJIOTHUSIIapFa
baym TaKCOHOMUSIChIHAH Oacka
MOZIYJIBIIK OKBITY, KAIIBIKTBIKTAH OKBITY,

Kecre 1. Buonorus nmoHiHAe KOJIAHBLIIATIH HHHOBAIIMSIBIK 9/11C-TACUIIACD.

o,

bip-6ipiMen mikip anMacaspl.

«» Case-omici- Oy omicti 'apBapn omici mem Te araitapl. Cebebi, Oy omic e3iHIH
6acraybiH bocronnarsl Harvard Business School-man (HBS) anasl. byn agic
KeOlHece KOFapbl OKYy OpPHBIH/IA OKUTBIH CTYIEHTTEp YLIIH KoijaaHbuiagbl. Case
o/1ici OOMBIHILIA CUTYalUsIIap/bl TaJ 1y, HIbIFapMaIIbUIBIK OW/IbI KAJIbIITACTHIPY/IbI
Ke3eWIl. OJICTIH Heri3ri KYpbUIbIMBI CTYAEGHTTEPIIH IpakTHKaZa XKoHE 63
apajapblH/la KapbIM-KaTblHAcTa ajaTblH ToXipuOeciHe cyieneni. CryaeHTTep
Oenruii Oip TaKbIPBINTHI JKaH-KaKThl TaJlJal, ©3/1epiHiH OMIapblH OpTaFa cajajbl.

% «Role-Playing» omici

(penuik OMBIHAAP)- OKBITYABIH OMBIH TYPIHIET1 9Jici.
Oxky1butap/blH cabakKa JAereH KbI3bIFYIIbUIBIFBIH apTThIPy MaKCaThIH/1a Ca0aKThl
peJIIiK OMBIHAAP apKBUIBI OTKI3Y 6T€ THIMII 9/11C OOJBIN ecenTene . Penmik olbiH
OKYIIBIHBIH KaH/all 1a OepisireH TarcbipMasiapAbl OpbIHAAy OapbIChIH/A TOII 11ITHE
peiiepre OemiHII, pesIepAiH epeKIeTiKTepiHe Kapai opekerrep arkapy. SrHu,
peiK olbIHAap KeOiHece TalchblpMa OpbIHAaFraH/a KOJAaHbLIA IbI.

MakcaTrbIHa KOJIAaHbIJIaThIH QI[iC.

< «Kahoot»-Oyn1 mekrtenTepae >koHE 1€ KOFapbl OKY OpPBIHIApBIHIA, Oacka J1a
MeKeMeJepe KOJAaHbUIaThIH o1ic. byt 911ic apKbliIbl HHTEPAKTUBTI TAKTa, MOHUTOP
T.0 TEXHOJOTUSIAPIbI KOJIITaHyFa MYMKIHIIK Oepeni. OKyImbIHBIH OUTIMIH TEKCEPY
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o,

% «Indoor Labs» (JKabwik 3eprxana) omici-
MPaKTUKAJIBIK TYPJIe MEHIrepTyre Komekreceni. KaObIK 3epTxaHaaa OuTiM alyIiibl,
3aTTap MEeH KYOBUIBICTAp/ABl CHUMATTal KaHa KOWMai, COHBIMEH KOca, OJIapMeH
KYMBIC XKacalpl. 3epTxaHaza apHalbl HHTEPOCICEH Il TaKTajJap MEH KOPHEKUIIK
Kypasaap KoJaanblIaapl. TONTHIK )KyMBICTap >KacalbIHA/IbL.

TEOpUSJIBIK alifaH OUIIMAEpIH

*» «Interactive Lectures» ofici- OKbITYIIbI TEK KaHa OLTIM/IL «Oepy», «YChIHY» POJIIH
aTkapaabl. MaTepOencenal o/1ic OKYyIIBIHBIH KaHai Aa Oip TakKbIpbIl OOWBIHIIA
OipiecKkeH opeKeTTep Heri3iHAe (TONTHIK >KYMBICTap) OKYIIBIHBIH TaKbIPBIITHI
TajAai Oury, e31H/IK 131€HY ChIHAbI KaOUIeTTEepiH JaMbITA IbI.

3epTTEeYIIUTIK-9ICTEMENIIK  OKBITY, KO-
Oamap  ouicl, HWHTEPAKTUBTI  JIICTEp
KATKbI3bLIabl.  VIHTEpPaKTUBTI  TEXHO-

JOTUS KaHAa MaTepHalIbl camajibl TYPHe
MEHrepyre kemekrtecenl. MHTepakTuBTi
o/licTepre MbIHaJIap >KaTa/bl:

* MPOOJIEMaTIBIK IIBIFapMa dIICTEPI;

* Mpe3eHTaMsIap MmiKipTazacTap;

* TONIIEH )KYMBIC;

* MUFa MAOYBUT IICI;

* CbIH TYPFBICBIHAH OMJIay 9IiCI;

* BUKTOpUHAJIAP;

* 3epTTEYIIED;

* ICKepJIiK OMbIHAP;

* pOJIIIIK OUBIHAAD;

* HHCEPT dici T. [3].

Horu:kesepi MeH TaJKbLIAy.
buonorus  moHIH  OKBITKAaH  Ke3Je,
aKMapaTThIK TEXHOJIOTHS WHHOBAIUSIIBIK
TEXHOJIOTHSHBIH MaHBI3BI OeJriri OOoJbIIn
Tabbsu1aa61. COHALIKTAH, OMOJIOrYs IoHIHIE
aKmaparThlK TEXHOJIOTUs OuTiM  OepyniH
MaHBI3ABl HBICAHBI OOJIBII  €CENTEeNe/Il.
AKMNaparThIK TEXHOJIOTHSFA WHTEPAKTUBTI
TaKTa, KOMITBIOTEPITIK XKaOIbIKTap
KaTKbI3bU1a1b1. OCBI KYPBUIFbLIAP apKBLIBI,
TaKbIPBIITHI TYCIHIIPY OapbIChIH/Ia HEMECE
OKYIIBIHBIH OUTIMIH TEKCEPY MaKCaThIH/Ia,
OCMHEPOTMKTED, IPE3CHTAIMSIIAP, KOPHEK]
Kypasaap KOJTaHbIIaIbl.

buonorus moHIHAE OKYIIBIHBIH O¥-
Jay OKYHWeCIH JaMbITy  MaKCaThIHJA,
OajlaHbIH IICUXUKAJIBIK KaOlLIETTUIIH [ma-
MBITY MAaKCaThIHAA «JaMbITa OKBITY»
ozicl KonjaHbuiagbl. bynm omic OKyuibl
MEH  MYFAIIMHIH  KapbIM-KaTbIHACHIH
KaKCcapTaJbl, 9Pl OKYIIBIHBIH TaKBIPHIITHI
YKaH-)KaKThl HT€PYIHE KOMET1H TUTI3€/1I1.

buonorust moHIHAE OKylIblFa OUIIM
Oepy Ke3lHJAE, IUAJIOIThl OKBITY IXKYy3ere
acaabl. Jluanortik OKbITY Oy OKYUIbI
MEH MYFajliM apachbiHAarbl OalIaHBICTHI
HbIFalTaAbl. MyFalliM TUaJIOT TIK OKBITY Oa-
PBICBIH/IA, OKYILIBIHBIH COIJIey MOJIEHUETIH
KAJIBINTACThIPAAbl. SIFHM, MHHOBALUSIIBIK
TEXHOJIOTHSTHBI KOJIJJaHa OTBIPBIII,
OKYIIBIHBIH ©3 OWBIH IYPBIC KETKI3YyiHE
KeMekTecenl. bysn perre MyraniMHIH
OKYIIBIFa CypaK KOIObI apKbLIIbI OKYLIBIMEH
OaillaHbIC OpHATHLIA/IBI.

Oxkyuibuiap OoMBIHAA TaHBIMIBIK
KBI3BIFY LIBUIBIKTHI apTTBIpy YIIiH
TOMEHJEeT e omic-Tacuiep
KOJITAaHBLITAIbI:

* Ol maxpIpy

* MOTiH YFBIHY

* Oii Tonray [4, 4-0].

Oif makpeIpy 9miCiHAE OKYIIBUIAp ©3apa
€KI1-€K1JIeH KYIITaChIl, OEpUIreH TaKbIPbIII
OolbIHIIIA KaH 1l ce3epAl OUIeTIHAIKTEpIH
nonrepre kasanbl. Keneci  caTbIChIH-
a, MyFajaiM OKymibira 4-5 cesmepml am-
THII, OJIapJIbl JONTEPre kKa3yblH Cyparl, COJl
CO3JIEp/IH MarblHAChIH TYCIHIIpIN auTy-
bIH cypaiiibl. bysl ofic apKbUIbl, 63 OWBIH
TYPBIC JKETKI3€ alIMANTHIH OKYIIILIHBI OMBIH
IYPBIC KETKIZylHE KOMEKTECE/I.

MoTiH yFBIHY OJICIHAE, OKYILIbLIAp
MOTIH/I OKH OTBIPBIII, KEpEeKT1
aKmaparrapibl TYPTID aJblll OTHIPAJBL.
CoHplHIa, OKYIIbI ©31HIH TYCIHI€HIH aii-
THII Oepeni.

O#t Tonray omiciHIE OKYIIbUIAp e3apa
nikipranacka Tycenai. MoTiHAl OKbIFaHHAH
OYPBIHFBI OMJIAPHI MEH MOTIH/I1 OKbIFAHHAH
KEMIHI1 OiIapbhlH TalKbiFa canaabl. byn
OKYIIBIHBIH IIBIFaPMaLIbLIbIK, JTOTHKAJIbIK
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oiinayblH nambITagsl. by onic-tocinnepal
KOJIJIaHFaH Ke3/1e, KOPHEKUTIK KypajgapblH
KOJIJIaHy MaHbI3/Ibl.

VHHOBaMSUIBIK ~ KbI3MET, IOHAEPAIH
MOHIH TEepeHJIeTyTe, OKYILIBIHBIH
IIBIFAPMAIIBUIBIK ~ KAOUIETIH IIBIHAAYFa,
0acka ’kaHa TEXHOJIOTUsIIapAbl KOJAaHyFa
OarpiTTanFad. OKylbUIapaplH  OUTIMIH
apTTBIPy MakcaTrblHJa, ajraH Ourimi ca-
nmajgel  OONMyBl YIIIH  MYJIBTUMEIUSIIBIK
KYpbUIFbLIAp KOJIJTaHbLIIA/Ibl. byn
KYpPbUIFbLIAP apKbUIbl OKYLIbI ©3 YaKbIThIH
alTapIIBIKTal YHEMJEW i, opi BHUACOMA-
Tepuajgjap apKbUIbl, OKYILIbI >KaJbIHAA
outiM y3ak cakranaabl. AWM. Tarapunues
MYJIBTUMEIMSIIBIK OaFraapiaManap apKbLIbl
KacalFaH IUIaKTUKAIbIK Karjgainap Jbl-
OBICTBI, OCIHEH1, KaThICYIbl TAOUFU TYPIE
X10epin, BUPTyaJlJIbl OKY OPTaChIH JKacayra
MYMKIHJIK OepeTiHiH aram eTKeH el [J,
2-0]. MynbsTuMenusiap apKblibl OeiHeliK,
ayuoJibIK, TpadUKaIbIK KYMbBICTapbl
KOpCeTyre MyMKIH/IK TyaJbl.

buonorus moHIH OKBITYHa TYpJl oic-
ToCUIep KoJiJaHbLIaabl. bysl 3amMaHHbBIH
JamMybIHa OalIaHbICTBI, Ka31prl yaKbITTaFrbl
aKnaparThl HMHHOBALUSUIBIK TEXHOJIOTH-
syapabpl  MaiganaHyaslH  0acThl  MIHIET
peTiHae KOHMbUIyblHa OaillaHbICTBI TYHBI.
byn wuHHOBamWMsIBIK omic-Tocimaep 1-mii
KeCTelle KOPCETIITEH.

Buosiorusi moHiHAe KOJIIAHBLIATBHIH
HHHOBAIMSJIBIK daic-Tacimgep. Kazipri
outiM Oepy >KyHeciHiH Tanabbl Oacekere
KaOurerTi Tywira TopbOumeney. bocekere
KaOurerTi Oony YIIiH, >KaH-KakKTbl OOy
Mignet. JKaHapteurran OuriM  Kylect,
OypbIHFBIZall OKyIIbIFa OUIIM FaHa Oepirl
KOWMai, COHBIMEH Koca, OUTIM XKyHeciHe
YKaHAJIBIK €HI13€TiH, 3epTTEyLIUIIK KaOli1eTi
Oap TysiFa TopOueneyal Makcar eTim ajibl.

byrinri TaH1a, KAIIBIKTBIKTaH
OKBITY OJICIHIH OOIYBI, JJIEKTPOHIBIK
OKYJIBIKTap/ibIH O01ybl O11iM Oepy skyieciH
aTapnpikTaii  keHUImeTTi.  Kambikran
OKBITY XYyHeci kelel KapKbIHMEH JaMy-
na, OyraH OipiHINIICH, MHTEPHETTIH JXe-
el KapKbIHMEH JaMybl, CKIiHIIJICH,
AJIEKTPOHJIBIK OKYJBIKTapJblH Maiina 0o-
aybl ocepin Turizal. CoOHBIMEH Koca,
aKMaparThlK TEXHOJIOTUSAJIAPIBIH J1aMybl
na OumiM Oepy JKyHeciHe YJKEeH CeNTIriH

TUTI3yAe. AKINaparThlK TEXHOJIOTHUsUIapabl
naiananyablH apThIKIIbUIBIKTAPbI:

1. OKymIbIHBIH TaHBIMBIK KaO1JeTi ap-
THII, ©31H]IIK )KYMBICTap/Ibl T€3 OPbIHIAYFa
Oeiimaeneni

2. Oxymsl ©3 O€eTIMEH HeMece TONTa-
CBIIT )KYMBIC ICTel ally KaOuJIeTiH JaMbITa-
Bl

3. TeXHONOT UsUIBIK KYPBUIFbUIAP/IbI
nanananyasl yupeHeni
buonorust cabarplHIa  OKyIIbUIApFa

MHHOBALMSUIBIK TEXHOJOTHSIIAp apKbUIbI
Ou1iM Oepy OipHere MoceIeH! KaMTH/IbI:

* OKyuiplIapra  OKbUIATBIH — TaOurar
KYOBbUIBICTAPhIH ~ TOJIBIK ~ JKOHE T3
aKmaparTel Oepe OTBIPBIN, OKYy CamachblH
KOpPKeUTy, O111M JIeHreiiH KOoFapblIaTy;

» OKympUIapFra KUbIH Ja Kypaesal mare-
puangapbpl oHail opl KepHeKi TyCiHaipyre
KOMEK Oepei;

* FoulbiMu  TYHUETAHBIMIBIK 137I€HICTI
alasel;

* MyraniMal TEXHUKAJIbIK KYMBICTAH
0ocara OTBIPbII, YHEMJEIeH YyaKbITTa
OJIapJbIH  IIBIFAPMAIIBIIBIKIIEH KYMBIC
icTeyiHe JKaFaai xacaiasl [6];

OKyIIBbIHBIH ~ JKaKChl ~ OUIIM  allybl
MyFajgimMre OainasHbICThl. My¥FaliMHIH
OuriMai, OuTiKTI OOMyBl MaHBI3ABI 00-

eI Ta0bbuiaael. OKyHIBUIAPMEH KYMBIC
)KacaraHJa, OKYIIBIHBIH TI€IaroruKaJbIK,
TICUXOJOTHSIJIBIK ~ KaOUIETTepIH  ecCKe-
py xaxet. Kanmait ga 6ip omic-tocinmepai
naijanaHap  ajiAblHAAa — OKYILIbUIAPJbIH
Y JeHTeIIepiH, OJIap/IbIH
TICUXOJOTHSIIBIK ~ OCHIMIUIITiH  OlireH
abzan. Ocwl perre, MyFalliM carbuUIall
OKBITY OJICIH TaWJajaHFaHbl  JYpBHIC.
binim Gepy »kyieciHzne caTbuiam OKBITY,
Op OKYIIBIHBIH OUTIM JeHreiine Oaiina-
HBICTBI  TalChlpMalap/iblH  OepilyiMeH
epekmeneHeni. EH TemeHri neHrein A
neHreimen Oactamanbl. by geHren eH
OHaM TamncelpMajapAaH Typanabl. by
JeHrei1l O0apiblK OKYyIIbUIAp OpBIHIAYFa
MiHzaerTi. Opra geHreit B nenreiii 0oibIH-
11a TanceipManap A JeHreliHeH KaparaHaa
kypueneneni. Ex sxoraprel C aeHreiinae
IIbIFapMAaIllbl  OMJIANTHIH  OKYIIbLIApFa
apHaJFaH TancelpManap Oeputeni. byn
JEHIeW/1e JIOTUKAIIBIK TYPAE KAKChI OMIai-
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TBIH, ToHTe OeliimMi Oap OKyIlIbUIap TaIChIp-
MaJjiap OpbIHIaW/bI.

OkymibiHbl Oarajay O OKBITYABIH €H
MaHBI3IBI 9p1 COHFBI OeJiiri 00BN TaObI-
naael. OKyIIBIHBIH OlTiMIH OarajaraH Ke3-
1€, MyFaJIiMHIH OUTIKTUIITT MEH OUTIMILTIr
OacTbl Ha3apra anbiHa bl Cebebdl, MyFaiiM
a3 yakpITTa OapiblK OaJlaHbl  TOJBIK
Oaraman yirepyi kepek. baramay kesiHzie
MYFajiM 9JIC-ToCUIAepre >KYT1HIeHl ao-
3an. Onapra MHTEPAaKTUBTI TaKTa apKbLIbI
KYPri3UIETIH TECT MKYMBICTaphl, TONTBIK
Oaranay ChIHIBI )KyMbIcTap Kipeni. Kasipri
TaHna Oarayiay/lblH KOPHEKUIIK TypJiepl
KOJJaHblIyna (CMaiukTep, CcBeTOdOop
1.0). bynapabsiH OapiblFbl  OKYIIBIHBIH
IICUXOJIOTUSUIBIK ©31HE JereH CEeHIMIIMIIriH
KOFAITBIIT ~ aJiMac  YIIIH  JKacaliFaH
Oaranaynbig Oip Typi.

KopsbiTbinabl. Ce3 coHbpIHAa, Ouoio-
TUSl TIOHIH OKBITY KE31H/I€ WHHOBAIHSIIBIK

TEXHOJIOTHSTHBIH MaHBbI3bI 30p.
WHHOBaIMSUIBIK ~ TEXHOJIIOTHSI  OKYILBI
Yurigae, MyFaliM  YIIHAE  THIMII.
VakpITThl YHEMJIEY VIIIH, Ca0aKThIH

KbI3BIKTBI OTUIY1 YIL1iH, OLTIMAL IypbIC Ure-
py YWIiH eTe TUIMII OOJbII TaObLUIadbI.
VHHOBAIMSUIBIK TEXHOJOTUSI OKYUIBIHBIH
[IOHT€ JIET€H KbI3bIFYIIbUIBIFBIH  alllbIIl,
MOH1 KaH-)KaKThl KapacThIpyblHa bIKIAI
ereni. JKanampln OarbITTa OKBITY OUIIM
KYHECIH IKOFapbl JIEHreWre >KeTkizepi
co3ci3. JKama WHHOBALIMSUIBIK TEXHOJIO-
TUSUIapbl  MYMKIHAITIMI3IIE  OHWOIOTHs
MIOHIHJE KOJIJaHCaK OoJlallak MaMaH Hecl
TOXKIpUOEI >koHE OUTIMIII, MHHOBAIIASIIBIK
TEXHOJIOTHSUIap/Ibl MAaKCcaTThl INaiijanaHa
ajaTplHbIHA CEHIM Oap.

KopsiTa Kele UHHOBAIIMAIBIK
TEXHOJIOTUSHBIH IPUHIMITEP]I — OKBITYIbI
isrimeHgipy, e3mirineH  OLTIM  ajblIl,

13[ICHIC apKbLIbl JaMUTBIH, ©31HAIK TYPhIC
miemiM KaObuigal anarblH, emipre Oeilim
KEKe TYIFaHbl KajblTacTelpy. OcChI-
nmadma OuniM  OepydiH  KaJbIlTacKaH
oMICTEMECIHE OKBITYIABIH aHa TEXHOJO-
TUSICBhl TYPFBICBIHAH ©3TepicTep EHri3iice,
OUTIM camacel apTa TYCIICK JIeT OWIaiiMBbIH.
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H3yueuue RPpUMEHEHUA UHHOBAUUOH-
HBIX MEXHO02UIL HA YPOKax ouonozuu

Annomauusn

B oamnnoti cmamve movr ocmanosunuce
HA 8UOAX UHHOBAYUOHHBIX MEXHON02UL, UC-
NONb3YeMbIX 8 OUONO2UU, UX BANCHOCU U
agpghexkmusnocmu. B ceazu ¢ mem, umo cu-
cmema 06pa308aHUs HeNPepPbIBHO PA3BUBA-
emcs, He nepecmasas, cucmema oopazoea-
HUs nepexooum om mpaouyuoOHHO20 K UH-
Hosayuonuomy. s eéxoxcoenus 6 uucio 30
PA3BUMBIX CMPAH BANCHBIM S6TISLEMCSL 80C-
nUmMaHue 8cecmopoHHe20 NOKOJIeHUS, 80C-
numaHue Keanuguyupoeannozo obpaso-
eanHo2o cneyuanucma. Illpumenenue Ho-
8bIX UHHOBAYUOHHBIX MEXHONIO02Ull 8 0bpa-
3068anuu — mpebosanue coepemMeHHOCHU.
Kaowcovri  yuumenv  xouem pasnoobpa-
3umvb c6ou ypok. Bedv ucnonvzoeanue co-
8DEMEHHBIX UHHOBAYUOHHBIX MEXHOLO2ULL-
3a7102 NOBbIUEHUS KAYecmea 00pa3068aHusl.
Ha cecoonawnuii oenw, ucnonvzys ooyue-
HUe UHHOBAYUOHHBIMU MemoOdamuU, OCHOG-
HOU Yenblo 6/Iemcs NoGbluleHUe Cnocoo-
Hocmell obyualouje2ocs, npueumue uxnme-
peca K npeomemy, paseumue e20 10003-
HamenbHoOCmu, opMuposaHue KomMnemeH-
yuti. Ce200Hs 8adCHO, UMOObI YUeHUK Oblll
He MONbKO 00pA308AHHBIM, HO U 8CECMO-

DPOHHUM, 110O03HAMENbHBIM, d YUUMENb PY-
KOBOOCMBOBAICS He MONLKO 3HAHUAMU, HO
U YMEHUAMU.

Knrouegvle cnosa: unnosayus, ouono-
eusl, UCCred08anue, Memoo, V4eHuK, yuu-
menb, KeanuguyuposanHulil, 00pa308aH-
HbIU.

Studying the use of innovative
technologies in biology lessons

Summary

In this article we have focused on the
types of innovative technologies used in
biology, their importance and effectiveness.
Due to the fact that the education system is
continuously developing, without ceasing,
the education system is moving from
traditional to innovative. To become one of
the 30 developed countries, it is important
to educate a comprehensive generation,
to educate a qualified educated specialist.
The use of new innovative technologies in
education is a requirement of modernity.
Every teacher wants to diversify their
lesson. After all, the use of modern
innovative technologies is the key to
improving the quality of education. Today,
using innovative teaching methods, the main
goal is to increase the student’s abilities,
instill interest in the subject, develop his
curiosity, and form competencies. Today
it is important that the student is not
only educated, but also comprehensive,
inquisitive, and the teacher is guided not
only by knowledge, but also by skills.

Key words: innovation, biology,
research, methodology, student, teacher,
qualified, knowledgeable.

57



58

BUOJIOTMYECKHNE HAYKHN KA3AXCTAHA Ned, 2021

FTAXP: 14.25.09

DOI: 10.52301/1684-940X-2021-4-54-61

KPEATUBTLIIKKE APHAJIFAH TATICBIPMAJIAPABI KOJIJAHY
APKBLJIBI OKYIIBLJIAPABIH CUHTE3 JAFABIJIAPBIH JAMBITY
"KOJIJIAPBI

2.0. KoxxaxmeroBa, A.A. YapmyxameToBa
Duzuka-mamemamura 6a&biMvlHOARbL
Haszapbaes 3uamrepnix mexme6i, Cemeti, Kazaxcman

Anoamna

Maxanaoa 3epmmey bapvicoln-
0a Mekmen OKywblI1apblHOa Kazipel 3a-
MaH manabviHa cati Hcoapvl OeHeelli
Mancolpmanaped, sHU UHMepnpemayus,
manoay, cunmes 0a20bLIAPLIHLIY MOMEH
OONYLIHAH MYBLIHOAN OMbIPEAH MICEeH]
MYRANIMHIY —Wewy Hcondapvl MeH ic-
maoicipubeci ycoiHvliaowvl. OKy JHcblivl O0U-
bIHOA OUONO2Us CaDA&BIHOA OKYUIbLIAPObIY
cuHmes 0ag0bIIAPbIH 0AMbIMYOd Kpeamu-
8MINIKKe  apHANaH  MAancwulpmaniapovl
KONOAHYObIlH MuUiMOiniei mypanvl aumol-
aovl. 3epmmeyoer Kymiiemin Hamuice
MeH 3epmmey 20icmepi  AHLIKMAIEAH.
Opmypiai  20ebuemmepee manoday xHca-
caii omulpvin, OKYyuLblod Kpeamueminikmi
0amvimyoagzol 03 3epmmeyiepiH,
COHOQU-aK, Mmyeanim 63 maxcipubecinoe
KOJIOAH2AH Mancelpmanapoau Mbl-
can Kenmipy apiwlivl RIKIpiH  021e10i
mypoe  YCblHAObl.  DKCnepumMeHmmik
bonimoe oKy  ic-apeKkemiHiy — Mblca-
Jbl  KeImipine  Omulpvln,  HIMUIKCECT
HCUHAKMATBIN, KOPLIMbIHObLIAHEAH. 3epm-
mey HamudceciHoe OKyuwbliapoa Kpea-
MUBMINIKKe  apHAI2aH  Mancvlpmanap-
Obly  cumme3 0daz0bLIAPLIH  0aAMbIMY2a
acepi MeH diceKe OKYUbLIAp2a KemeK oepy
MYMKIHOIKmMepI aublKkmanvin, Hezizoeneoi.
3epmmey JHCYMbICLIHBIY 21CI3 MYCMApbl
MeH  muimoi  mycmapvl — AHLIKMAIbIN
Kepcemiicen.

Tyuinoi cozoep: Kpeamuemiiik
OeHeelinepi, manoay, CuHmes, acep ememiu
¢axmopnap, Kpeamueminikke apHaIeaH
mancuolpmanap.

Kipicne. OxpiTynarst mocene: ChIPTKbI
KUBIHTHIK Oaranay, [IM3A 3eprreynepi,

MOHHUTOPHUHT  HIOTHIKC ci OKYyIIbLIapAbIH
YKOFapbI JeHTe TancelpMaliapra,
AFHA HUHTCpIIpETaluA, Tajaaay, CHHTC3

JaFAbUIAPBIHBIH TOMEH OOYHI.

Makcarpl:  OKyLIbUIapAblH  CHUHTE3
JAaFbplIapblH  IaMbITYyJla KpPEaTUBTLUIIKKE
apHaJFaH TanChIpPMaJIapAbIH  MaHBI3/IbI-
JIBIFBIH Oarajiay jKOHE aHBIKTay.

Kyrinerin  HoTHMXe:  OKyLIbLIApJIb
mennmaepaiH  O0ackaiapra yYKCaMalThIH
epekile, 0acka MOHIEPMEH KIPIKTIpUIreH
OLTIM HETI31HJIEeT] JKaHa UJesiap YChIHYyFa,
o3 OeTiMeH mentiM KaObuigan amyra Oa-
pBIHIIIA OaFapIay.

3eprrey omicrepi. - Oneluertepre
tanmmay [1] okacay  apKpUIBI  3epT-
TEY JKYMBICBIHBIH OAaFbITBIH  aHBIKTAY,
opTypii TarceIpMaap JaibIH-
Jaya cTpaTterusiap KoJlJaHy;

- OKymbLIapapg KYMBICTapPbIH,
KaspimTacTeipymisl  Oaranay, T)XKb, BXXb
Ke31HIerl KpEaTUBTUITIKKE apHaJFraH
TarcelpManapra Oeprex Kayarra-
peIH  0akpulay  apKbUIbl  KE3[EeCeTiH
KABIHIIBUTBIKTAD MEH OHBIH cebenTepiH

AQHBIKTAll  OTBIPBHII, IIEHy KOJJAPBIH
YCBIHY.
XKahanngany, >kaHa TexHoOJOTHAIAD,

KOIIII-KOH, HApBIKTHIK ©3repicTep, eiaep
apachIH/IaFrbl 09CEKENeCTIK, cascu Kayil-
Karepjiep MEH OJKOJOTHUIBIK Hpobiema-
map — ocklHbIH Oapibirbl XXI Faceipaa
OKYyIIIbUIapFa KaXeT OoJaThiH OLTiM, OLTIK,
JaFplIap bl JaMbITY/AbI Talam eTel.
KpearupTiniik — «kaHa KYHIbI HaesIIap-
Ibl IIbIFapyFa KaOu1eTTunik». Kpeatusrinik
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SKOHOMHKAJIBIK, a3aMaTThIK JKoHE Oacka
na cajamapia OKorapbl  OarajaHabl,
OUTKEHI OHBIH KOMEriMEeH MYMBIC OpbIH-
JapblH Kypyfa, IpobiieManapabl IIeuryre,
QJIEYMETTIK KOHE KEKE IPOrpecKe bIKMall
€TeTIH MHHOBalMsJIapAbl Oackapyra Ooia-
ne1. KpeaTuBTUTIK aKblI-0M KaO1aeTi HeMe-
Ce OKyFa KaOUICTTUIIK CHUSKTBI aJaMHBIH
OolipiHa Oap Hemece KOK JIeN Kecim am-
TaThlHOAll Tya OITKEH KacHeT eMec.
Oubl  nmampiTyFa OoNajmbl, COHABIKTaH
OKYILIBLIap/bl KpeaTuBTI OoIyFa yhperyre
Oomazel [2].

Kpearupriik  OGanmamapasl  Gakpliay-
ChI3 ©3 OerTiHe XiOepy apKbUIbI Heme-
Ce TeK OHEp apKbUIbl FaHA TaMHJIbI JETeH
KeH TapaJiFaH >KaHCaK YFBIMHBIH OOJybI-
Ha KapamacTaH, KpEaTUBTUIIKTI JaMbITy
MyFaJTiMJIEp MEH OKYIIbUIapaH KYHeTiIiK
MeH MaKCATTBUIBIKTBI Talal eTe/li JKOoHE
OFaH OKY IOHJIEP1 apKbUIbl KOJ KETKI3yTe

Oxywmibulap anraH OUIIMIEpIH eMipre
KoJIJlaHyFa OOJIaThIHBIH TYCIHT€H Ke3e,
OJIap/IbIH OKyFa KoHE MEHTepreH OLTiMIepiH
IIBIFAPMAIIBUIIBIKIICH TMailajlaHyFa 1K1
MOTHBaIMACH apra Tycemi. OKymbuiap
©3/ICpIHIH OKyFa JETreH KaOUIeTiH OH
Oarasnari, COTCI3/IIKTEpIHE OMIpITIK
Toxipube peTiHAe Kapaca, Oyji oapiablH
KpeaTUBTUIIKKE OeiliM €eKeHJIriH Kepce-
Texl.

[IpoGnemanapapl Oenruiey *oHe oJap-
Ibl IIEINly, OKYIbl YHpEHY, KeUIeH/l KOM-
MYHUKaIus, ipredi OumiMaepal MeHrepy
CUSIKTHI TOHJIK JaFAbUIapAbl MEHIepy Jie
KpEaTUBTUIIKTI JaMbITabl. MbICajbl, erep
OKyLIbLIapra Oenrii Oip FhUIBIMU MpooIIe-
MaHbI KOWBII, ©3 3KCIIEPUMEHTIH KYPri3y
YCHIHBUIATBIH TarmceipMa Oepijice, omap
OocblfaH OalIaHBICTBl ©3€KT1 TaKbIPHII
TaHJIaI, )KaKChl )K00a 931pJier YChIHY YIUiH,
e3/1epiHiH OUIiMI MEH KpeaTUBTUIIrH mnaii-

O6onmaapl. KpeaTwBTUNIK  OKyIIBIIAPIABIH —JanaHy KaxeT Oonazsl. [1oH apKbUIbI OKBI-
IIIKI ~ MOTHUBALMACHIMEH  OalJaHBICTBI. Ty  Typajbl FbUIBIMH  cabak-  Oyi
Kecte 1. KpeaTuBTinik JeHrel TarcepManapbl.
Kpearusrinik . -
. AHBIKTaMachl OKy ic-apekeTiHiH MbICAJIBI
AeHreiii
MOJICIIIEY, OepUIreH  3aTThIH
cyperTepre Kapam — MOJENIepiH
Tynnayckara yKcac | »xacay
KelllipMeciH xacay. | 8.1.6.6  kaHKa  3aKbIMJAHFaH
. b —  IIBIFAPMANIBUIBIK | JKaFmaiiia KepCeTUIeTIH alFamiKbl
Eaikrey, ykcary ¥ . P K Aani p . K
MIHIETTEP1 OpBIHAAYAA | MEAULMHAJIBIK KOMEK TACUIIEPIH

Oacrankbl TYpPTKI OO0JIaThIH
HEeri3rl Jarasbl.

TYCIHIIpY

KaHkaHbIH 3aKbIMAaHYBI Ke3iHIC
ajJlrallKkbl MCEIHIUHAJIBIK KOMEK
TOCUIACPIH KOPCETY/l YChIHAIBI.

Osrepry

Benrimi  Gip  TYBIHIBIHBIH
oip Hemece OipHere
aCTIEKTLIEPiH 03repTil, Oacka
OeJlikTepiH A7  Keulipy
apKBUIBI XKaHa JyHHE jKacay.

8.4.3.3 HorypT TmTeH IpIMIIK
eHxipicin  3eprrey  OKyuibuiap
HOrypT KOHE IpIMIIIK JaibIHAy
YAepiCiHAe 63  TYBIHAbUIAPBIH
YChIHA amajipl, MBICANBI 9p TYpdi
JTOMJICYIIITED KEMIC-KHICKTEP
KOCa OTBIPBIN JKaHa HOTYPT OHIMIH
alyabl YChIHY, OipaK eHiMIi amy
TEXHOJIOTUSICHIH CaKTaIl Kay
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BipikTipy

bip HEeMece OipHere
TYBIHJIBIHBI OipiKTipim, *aHa
TYBIH]IBI JKacaIll UIbIFapy.

8.1.6.5 ceIMOaTTBIH  OY3BUTYBI
JKOHE JKaJIMaKTa0aH ILUTBIKTEIH
naiina Oomy ceOenTepiH aHBIKTAY.
OKy1sIIap KHUCBIK CcbIMOAaT
IeH JKaarmakTabaHbUTBIK
TypaJibl nocrep o3iprei .
Omap  KHCBIK  CBIMOAar  IeH
JKaIImaKTa0aH IEUIBIK THIH maimga
OOJTyBIHBIH, COHBIMEH Karap
oJapJpl eMJIey apachIHIAFbl ©3apa
0ailIaHBICTBI 3ePTTEY OapbICHIHAA
dKadnmakTaOaHIBlJBIKTBI
0o IpIpMayIbIH THIM/II IIapajiapbiH
YCBIHAIBI

TynHycka - [ayHue
sKacal WbIFapy

BypeinFsI TYbIHABIHBI
KalTajgaMaiThIH, yKcac 0osica
Ja, aca eJeyJi YKCaCTBIFbI
KOK ’KaHa IIbIFapMa HeMece
TYBIHbI JKacarl IHBIFapy

8.1.3.6  kanaifHaneIM  KyHeci
aypyJiapbIHBIH ceOenTepi MeH aypy
Oenrinepin cumarray

Kasipri KallIbIKTaH OKBITY
JKaFJaibIHIa JKacecmipiMaepe
KYpPEeK KaH TaMbIpiapbl XKyiieci
aypyJapbelHBIH TYyBIHAAY KayilliH
OoinkaHbI3. Aypynsl  GonabpMmay
YILIiH KaHJa# YChIHbIC Oepep eiHi3?
8.1.3.5 neHe >KaTTBIFyJapbIHBIH
KYPEK KYMBICHI 9CEPiH )KOHE OHBIH
KaliTa KaJlblHa KeTyiH 3epTTey
OxyurbuIap JeHe )KaTThIFYJIapbIHBIH
ocepiH 3epTTey YIIiH KYNTapMeH
KYMbIC  ictedai. Omap mynbe
KHIJIITIH ~ KaTTBIFy — JKacaraHra
NCHiH KOHE JIGHere TYCETIH
aybIpJIBIKTAaH  KEHIH  eJImeimi.
OxyurbuIap >KarTeIFyIapabl OpTamia
KapKbIHMEGH  (OpHBIHIA  IKYTipy,
Kajamaay) KeMmiHae 2 MHHYT
OpBIHIAYJapBI KEPEK.

TyoOereiiai  e3repry,
JKAHFBIPTY

Bepinren OacTankpl
TYBIHBIHBI, 0acKa HbICAH/a
icke acwlpy yIuIiH Oeifimuen

©3TepTy.

8.1.6.4 rumomuHaMus calgapbIH
aray

CypeTke TaKbIPBII TaybIl KOHBIHBI3
Byt cyperTi kanaii e3reprep emiHi3
He cebenri?
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OKYIIBUIAPJBIH ~ KPEATUBTUIITIH  J1aMbl-
TyAa KOJJIAHBUIATBIH CTpaTerusiapablH
O0ipt  Oonbim  Tabbuaabl.  CoHpaii-ak
MyFajgiMiep  OKyUIbUIapJblH  KpeaTHB-
TUIITIH aHBIKTAIl, OJlapFa KOJJIay KOepCeTy
apKpUIBI  Ja  KPEAaTUBTUIIKTI  JaMbl-
Ta amaapl. byn  okymbuiapra  e3
KpeaTUBTUIITH JAMBITY MOJIEIIIH
Kypyra Kkemekrecemi. KpeaTHBTUTIKTI
aHBIKTAy OKYIbUIapFa ojap 3 OCTIHIIe
Oaiikamaybl MYMKIH KpEeaTUBTLIIK
KaOlJIeTTepiH alKbpIHIayblHA KOMEKTECE]I].
MeTakOTHUIUSUTBIK, TaFIbUIapAbl TAMBITY
CUSIKTBI, TIKEJIell KpeaTuBTI Ipolecc Ty-

panbl, OFaH HEHIH OH ocep eTeTiHi,
HEHIH Kepl ocep eTeTIHI Typasibl auTy
apKbLIbI OKYIIBIHBIH KpEaTUBTLIIK
KaOlJIeTiH  JaMbITyFa  BIKOQJI  €Ty-

re Oomangpl. YKCAcTBHIKTapAblH OOIybI-
Ha KapaMacTaH opTYpJlli MOJEHUETTEepAe
KPEaTUBTUIIKTIH MOHI MEH KYHJBUIBIFBI
Typajbl TYCIHIK opKajiail OOJNbIN Kejieml.
bip engepme KpeaTHBTIIIK  KOFaMIIBIK
JKOHE aJaMTepIIUTIK KacHUETTEp peTiHIe
KapacThIpbLICa, eHI1 O1p enaep/ae alaMHbIH
TYJIFAJIBIK €pEeKILETIriH KOpPCETETIH
KacUeTTep PEeTIH/E KapacThIpbuIaasl [2].

MiHe3-KyJIbIK KOHE OKBITY >KOHIHJET1
MaMaH Mapunu ONnenmnoHbH 3epTTey-
JepiHe COWKec, KbICKa CEpyeHIEy CI3iH
HIbIFapMalIbUIbIK ~ OacTaMaHBI3Ibl  JKaHA
KyliTepMeH Tabyra MYMKIHAIK Oepei.
byn perre, casbakka Oapy MIHIETTI
eMec, JKYTIpeTiH »>KojFa OapcaHbI3 [1a
KETeNl, JeN KOPCETKEHICH, CepyeHIeY
OKYIIBIHBIH HIbIFApPMAIIbUIBIFbIHA OH dCep
eTeTiHl kepceTkeH [5]. Ochbl opaiina 013
OKyLIbLIapFra 00C yakpITTa CepyeHIey Ty-
pajbl HyCKayJabIKTap O0epe OThIPBIIN, AYPHIC
KYPacCThIPbUIFAaH KYH PEXHUMIHIH MaHBI3bI
TypaJIbl AUTBUIABL.

KpearuBTi oiisiayiblH KOMIIOHEHTT-
epi: TakpIpbINTHIK KOMIIOHEHT KpeaTusri
031H-031 TaHbITy. JKaHa OuTiMaI MeHrepy/
npobsieManap/pl KpeaTuBTi HIEIry

* 5)xa30ara Hemece aybI3Ina e31H-031 Ta-
HBITY (UesUIapblH HEMECEe ON-KUSJIbIH CH-
narray);

* OeliHenl )KoOHEe CUMBOJIIBIK ©31H-031 Ta-
HBITY (CUMBOJIJIap apKblibl alKbIHIBIK TEH
KAHAIIBUIBIKTBI KaJIbIITACTHIPY);

* YKapaTbUIBICTaHy-FBUTBIMH KOHE
MaTeMaTuKajJIblK TpolieManapapl IIenry
(>xaHa naesIapAbl YChIHY HEMece dKCIIepH-
MEHT);

* QJIEYMETTIK JKOHE TYJIFaapaliblK Ipo-
OnmemManapapl menty (QIeyMeTTik mpooiie-
MaHbI Oaraay KOHE OHBI IIENTyTe KATHICTHI
uzesiap/ibl YChIHY)

Ky3bIpeTTilik  KOMIOHEHTI OpTypii
uzesuiapapl yebiHy. Kpeatusrti uaesnapisl
YCBIHY

Wnesnapapl HaKThUIAY JKOHE XKETUAIPY

* THIM/TI, TIOPMEH/I1 JKOHE WIBIFBIHBI a3
menMAep/Il IpikTey;

* KYLITI »KaKTapbl MEH 9JICI3 TYCTapbIH
Kepcery;

* IBIH MOHIHJIE THIMJI, YHEMI >XOHE
WHHOBAIMSUIBIK IENTIMICP/Il alKbIHAY;

* yAesJIapAbl TajlalTapra cal  HeMe-
Ce THIHIAYIIBUIAPABIH EPEKIICTIKTEPIHE
colikec Oerimuey [1].

«MBpbIcanbl, TEHHUC OWHAy, €rep OHBIH
€Kl KaThICYIIBICHI Jla CaJbICTHIPMAJIbI
neHreire wue 0oJica, KyaHBII OKeJel.
oiitniece, Toxkipubeci a3  OWBIHIIBI
KyHKeciHe acepl Oonaabl, aj Taxipudenl
OWBIHIIBI YIIIH KBI3BIKCHI3 OOMambl - Aen
Tycinaipeni Muxai Yukcentmuxaiin. Erep
013 Oasia neHreiiHie oijamacak, Talchlp-
Ma 0aJia YIIiH KbI3bIKChI3 HEMECE KypJenl
0oiybl MyMKiH. bana mMeH myraniM Kana-
yBI colikec 001ybl MaHbBAbI [5]. COHABIK-
TaH 3epTTey OaphIChIHIA OKYIIBIHBIH
KbI3BIFYIIBUIBIFBIH ~ JKOFANTIAY  YIIIH,
TYPJACHIIPUIrEH TarchlpMasiap YCbIHY/AbI
KOH CaHabIK.

JKcNepuMeHTTIK 06.1iM. 3epTTey § Chl-
HBIN napamienaepine xyprizuial. [THU3A
3epTTeyiepi, MOHUTOPUHT HOTHXKECI OKY-
IIBUIAPABIH  JKOFAphl JICHIEHIl  TarchIp-
Majapra, SFHM HWHTEpHpeTanus, Tal-
nay, CHHTE3  JaF[lbUIApBIHBIH  TOMEH
eKeHAIrH Herizaeiai. JKorapsl HoTHXKEre
KOJI JKeTKi3y YIIH cabak camachlH apT-
TBIPY, HaKThl JKOFAphl JCHTEWUJIl TarchIp-
Majgap KOJJaHy Typalbl YCBIHBUIJBIL.
Oxkymrsuiap TancelpMaliapra skayar oepe/,
KaparaibiM FBUIBIMA ~ KYOBUIBICTAPIBIH
TYCIHIKTEMEJIEpIH alKbIHAAY YIIIH KYH7e-
JIKTI Ma3MYHIBIK >KOHE MPOLETypajIbiK
ouniMal  KoigaHa — amangpl. Araiina,
TallChIpMaHbIH TYIHYCKAachlHA YKcac Ke-
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nripMecin naieHaaiapl. JKaHa qyHHE Ka- Okymipiapra TamnceipmMa Kypy Oapbl-

cam IbIFapy, OediMaen e3repTy, OYpPBIHFBI  ChIHJIA Oipliama TajanTapra KYTiHIIK.

IbIFapMaJIapbl KaWTaJlaMaWThIH, >KaHA Tanceipma opbIHAayFa KOWBLUIATBIH Ta-

IIBIFapMa HEMeCe TYBIHJIBI JKacall mIbIFapy JianTap

MYJIZIEM Ke3CCIe]I. * O3 oH-miKipiH jka30ama KeTKi3y;
TarceipManap TOMEHJETiield KpeaTHB- * O3 OH-TIKIpPiH BU3YAJBI )KETKI3Y;

TUTIK JeHTeiIepine KypacThIpbuIast [1].

Kecre 2. OxymbuiapIblH KpeaTHBTUIIK JCHICHAETi TarchlpMalapra jkayarm Oepy
KOpCeTKimTepi

OxymibuIapaplH KpeaTUBTUIIK ACHTEHIEr TalchlpMajiapFa
JkKayall 0epy KepceTKili

TyGereiini | TymHycka

Oxy Euirey, Osrepry | bipikTipy | e3repry, |AyHHe kacan

TOKCaHAaphl | yKcary

KAHFBIPTY HIBIFapy
1 20 21 18 4 9
II 23 24 18 9 14
I 24 21 19 14 18

OKymbLIapABbIH KPeaTHBTLIIK AeHreiaeri

TanceIpMaiapra xkayan Gepy kepceTkimui
30

25

0 ||| ||| ||I lII II|

Enixtey, yxkcaty Barepry Bipikripy TyGeredni esrepry, TynHycka gyHwe xacan
HaAHFLIPTY whiFapy

= . ~
o o =1

OKy1uIsl caHbl

w

TanceipmanapabIH KpeaTUBTLUIIK JEHT einepi

Cypem 1. Ogywwinapoviy Kpeamueminix oeneeudeci mancolpmaniaped
Jrcayan bepy Kopcemxiwumepi
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*  OJEyMEeTTIK KoHE FBUIbIMU Mpo0lIie-

Majapabl IIely;

s  OpTYpil HAesIIapAbl YCbIHY/HIes-

Jap/pl HAKThUIAY KOHE KETUIIIPY.
Kpeatusri uaesnapabl YCbIHY KaOl1eTiH

Oarajay YIOIH Kelecl YUl KpuTepui
KOJIJIaHBLIIJIbI:

1) xayanTblH 3aHAbUIBIFbBI, TallChIpMara
COMKECTITI;

2) Gackara YKCaMalTBhIH €PEKIIeIT1;

3) *ayanTbIH MAaHbI3AbUIBIFbI,
MalIaIbUTBIFbI, KYHABUIBIFHI [3].

«OKy1IbLIapIbIH KapaTblJIbICTaHYy-
FBUIBIMU  JKOHE OKY CayaTTbUIbIFbIH,
KpEeaTHBT1 OWJIAybIH J1aMbITY» OUTIKTUIIKTI
apTTBIpy ~ KypCBIHJIAFbl  aKnapaTTapibl
nananasa OTBIPBIIL, opTypai
KpEaTUBTUIIK  JIEHIeWJIepIHJie  TalChIp-
Majap KypacTbIpJbIK. Op TOKCaH caii-
bIH KYpPacThIPbUIATBIH TalcChlpMaiap >Xo-
crapiaHblll, op cabaK COHbIHIA Tajjaay
Kyprizuial. Hotuxkecinae op KpeaTUBTUIIK
JeHrefiine  OepuIreH  TancelpManapra
OKYLIBUIAPJBIH  OpbIHAAY  KOpCEeTKilll
KUHAKTaJIbI.

Tanceipmanap KeO1He
Macerenepre MoFbIpiIaHFaH:

* OypeIHHaH oenrimi oLmimIl
KOJIJIJaHyda €MecC, JKaHa uAessIap/ibl
YCBIHY MPOIIECi;

* YCHIHBUIFaH Tacu1Iep MEH
menrnmaepIiH 6ackagapra YKCaMalThIH
epeKmeniri (kayanrap MaHbBI3[Ibl JKOHE
KyHIbl OoyiFaH JKarjnaija, MbICAJIb
3epTTey MAaKCaThIH, MIHJICTIH KOHE KO-
CHapbIH Kypyna, OoimkaM xacayna)

* Oanamansl menrimaep Kadbuigayra
MYMKIHJIK O€peTiH »oHEe COfaH opaii
MaceJIeHl KaKbIHHaH  KapacTbIPYyJIbl
YKOHE HaKThLIayJbl TaJlall €TETIH alllbIK
npobinemManap(MHTETpanusIIaHFaH
Ol1iM, J)KaHa uaesap);

* J)KayanTap emec, IemiMiH Taly
IIpoLeCci MEH TaCUIepl.

TanceipManap KoiaHy 63 HOTHXKECIH
oepai. Hotmwxkecinae okymblnapaa 6ipiuiama
’KaHa oiJiap TybIHJIal, ujesiap yCbiHa aja-
TBIH 00JI716I. MBICAJTBI, TYII1 ©CIMIIKTEPACT
KOC YPBIKTaHYAbIH MAaHBI3bIH CHUIIATTAYy
MakcaTblHJla OKyIlIbUIapFa KOCapbIHaH
YpBIKTaHy YIEpICIH MOJAENbILY Ke31HJe,
aKIMapaTThIK TEXHOJOTUS KOMETriMeH Oei-

KeJecl

Hesern, JalblHIaFaH. Worypr xome
IpIMILIIK JalblHIAy YIEpIiCiHAE 63 TYbIH-
JbLTIAPBIH YCBIHY Kepek 001aThiH. Op Typil
TOMEYIITEp JKEMIC-)KUIIEKTep Koca OT-
BIPBII  KaHa MOTYPT OHIMIH allyJabl ©Te
13AeHylIUnKneH opblHaarad. «Cyperke
TaKbIPBIIl TaybIll KOWBIHBI3. by cyperTi
KaJiaii esrepTep €IiHI3 He cebenTi?» e-
reH TalchlpMaja OKYLIbLIAp CYpeTTi
MYJIIeM JKaHa oOpasfa  aybICTBIpBII,
TyciHaipe anasl. [eH »koHe Xxpomocoma
TakpIpbiObIHIA SCAMPER — cTparerusicor-
MeH [4] «O3 uaesHabpl YChIH!» TanchlpMa-
CBIHJIa Kypeni 6osca a oKymbuiap 6ipas
13JIEHIC TYFBI3/IBI.

KopbIThiHABL. 3eprTey OapbichbiHAA
TOMEHJIET1ICH KOPBITHIHIBIFA KEIMIK (Ke-
cre 2, cyper 1)

Okymipuiap emikTey, YKcaTy, ©e3repTy
KpEaTUBTUIIK JAEHICHIHIET1 TarchlpMaiap-
JIbl ©T€ JKAKChl OpbIHIAW anaabl. AJFaH
TEOPUSIIBIK ~ OUTIMAI  KOJJaHa  ajajbl.
bipikripy nenreiiinae keiOip oKyubuiapaa
KUBIHABIKTap TybIHAAAbl. Kepi Oaiina-
HBIC HETI31H/JE aHBIKTAJIFaHbl OKYUIbIHBIH
I3AEHYLIUTI JKeTicreyl OalKannabl, TeK
OepUITeH aKmapaTiieH IIEeKTeITeHIIKTEH,
OKYIIIbLTAP KayarnTaphbl Oaramnay
KpuTepuiisepine cail 60oiMaybl Ke3ZIecTi.
TyOereini e3repTy, JXaHFBIPTY JEHTEH1
OOMBIHILIA OKYIIBLIAP ©3/IE€PiHIH OlIapbIHa
cail akmaparrapasl ukemaei anael. bipak,
OHBbIH ce0eOiH TONBIK TYCIHIIpyHE, apry-
MEHTTeyJe KHUHaIAbl. TymHycKa IyHHE
)Kacar IIbIFapyla OKyulbUiap OepiireH
aKrapar JIeHreiiH/ie HeMece COJl aKIapaTThl
KAHFBIPTYMEH MmekTenai. OKyIbuiapabpiH
60 - I j)xaHa Ues YChIHA aNbl, OIpaK COJ
UJesUlapblH KOPBITBIHJbBLIAYAa KUHAJJIbI.
Oxkymiputap Oomkam Kacarm, >KYMBIC KO-
cHapblH Kypa anajbl, OepuireH aiHbIMa-
JBLIAPbl KOJIJaHbII, KECTE ChI3a/Ibl, al 63
OeTTepiMEeH aWHBIMAIBLIAPIbI  ©3TePTYIe
KUBIH/IBIK TYBIHIAUTHIH. KOPBITBIHIBI, TAN-
nay Kacay Ke31HJe KHHAJAIbI.

ZKyMBICTBIH KAKCBI JKAKTAPBHI:

- OKymibplJa MOTUBALMSIHBIH, ©cyi. Tar-
ChIpMaJIap/ibl KbI3bIFYIIBUIBIKICH OpbIH/A-
ybI OaliKaiabl;

- binim camachlHBIH apTybl, >KOFapbl
JICHT €Il CypaKTapra xayan Oepy, 3 OibI-
MEH KETKi3e OUTy apTThl;
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- OkyuslIapaa TaJaay, aHaIN3
JaFplIapblH OpbIHJAyFa aifa 1arepuiey
oap.

- JKana nnesapasl YCbIHAbI;

- Tocinmep MEH meIIMICPIIH
Oackalapra YKCAMaWTBIH EpeKIIeNiri a3
0oJica J1a Ke3/IeCTi;

- O3 (banTazusIapbIH
KpEaTUBTLIIK.

- XKanapecypcrapmeH (HUPPIBIK TEXHO-
JIOTUSUTApAbI KOJIAHY ) )KYMBIC JKYPri3UIl.

ZKyMBbICTBIH 3JICi3 TYCTapBI:

- YHeMi xKyprizy MyYMKIHIITIHIH 601Ma-
VBI.

- 3epTTeyre yakbITThIH TAlILIbUIBIFbI (OH-
JIalH KaFIalbIH/A YaKbIT TAIBUIBIFHI);

-3epTTey  OHNIAMH  OOJFaHIBIKTAaH
KOPBITBIHIBI HOTH)KECIHIH IIBIHAWBI 00JI-
Mayhl;

- OKymbIIapaplH — KaObUIgay — KaHa-
Jbl 9p Typil OOJIFaHABIKTAH, OpbIHJAyFa
KYMCAJIaTbIH YaKbITThl KOI KAaXKET eTe/l.

- Kpearusrti oitnay narasliapblH Oara-
Jlay KUBIHJBIFbI(@JIIIEMHIH HaKThl OoJiMa-
VBI).

- OKymbIIapaarsl  KO3FaJIbIC  OCJICEH-
TUTITIHIH a3 OoJiybl (OHJIAWH PEXKUM/IC)
KpeaTuBTI OilyiayFa Kepi acepi.

KOJ1JIaHy,

Konoanwvinzan aoeouemmep mizimi

1. Okywwinapovly  sHcapamoliblCIMany
- @bLIbIMbL JHCOHE OKY CayammblibleblH,
Kpeamuemi ounayvin oamvimy Kypcol, PISA
mamepuanoapwi. -2020.

2. Auna Pocegpcku Caasedpa, B. /lap-
neer Onghep XXI eacvip 0az0viiapvli 0Kbl-
myoicane oky. OKy mypansl ebliblM cabaKma-
povt RAND Corporation. -Cayip, 2012 .-
C.17-23.

3. «Haszapbaes 3UAMKePIIK
mexkmenmepi» [[BFY  ¢unuanoapvinviy
neoazoe KaopiapulHa apHanzau
«OKywwLapowiy HCAPamulIbICMAHY-
EbUIbIMU ~ JHCOHE OKY  CayammblibleblH,
Kpeamusemi OUNAYbIH oamuvlmy»
Oinikminikmi apmmolpy KypCblHblY OLLIM
bepy bagoapnamacwel. — 14.08.2020 .

4. Mauxn Mukanko Pucoewviii wumypm u
ewe 21 cnocob mvicaums HeCManoapmHo,
-20172.C-94-100.

5. https://www.canva.com/ru_ru/
obuchenie/kreativnost/

References

1. Okushylardyn zharatylystanu- gylymy
zhane oku sauattylygyn. kreativti oylauyn
damytu kursy. PISA materialdary. -2020.

2. Anna Rosefski Saavedra. V. Darleyen
Opfer XXI gasyr dagdylaryn okytu zhane
oku. Oku turaly gylym sabaktary RAND
Corporation. -Sauir. 2012 zh.-S.17-23.

3. «Nazarbayev ziyatkerlik mektepteriy
DBBU filialdarynyn pedagog kadrlaryna
arnalgan «Okushylardyn zharatylystanu-
gvlymi zhane oku sauattylygyn. kreativti
oylauyn  damytuy  biliktilikti  arttyru
kursyny? bilim beru ba?darlamasy. —
14.08.2020 zh.

4. Maykl Mikalko Risovyy shturm i
eshche 21 sposob myslit nestandartno.
-2017g.5-94-100.

5. https://www.canva.com/ru_ru/
obuchenie/kreativnost/

Ilymu pazeumusa y yuauwjuxca Hagl-
K08 cunme3sa ¢ UCno1b308aHUEM 3A0AHUTL
Ha KpeamugeHocmp

Annomauusn

B cmamve npeocmaenen onvim u nymu
pewieHusi yuumenem npooremvl, G03HUK-
wetl 8 pe3yibmame HU3KO20 YPOBHS HABbI-
KO8 UHMepnpemayuy, aHaiu3d, Ccummesda
VY WKOJIbHUKOB K 3A0AUaM 8bICOKO2O YDOG-
H5l, OMEeUAOWUM COBPEMEHHBIM MPebo8a-
Husm. B meuenue yuebnozo 2oda na ypoke
buonoeuu pacckazvigaemcs 00 d¢hghexmus-
HOCMU UCNONb308AHUL 3A0AHULl HA Kpea-
MUBHOCMb 6 DA3BUMUU HABLIKOG CUHMIE-
3a y yyawuxcs. Onpeoenenuvl odxcudaemvie
pe3yIbmamol UCCLE008AHUSL U MEMOObL UC-
cnedosanus. Aumanuzupys pazHoooOpazHyio
JUmMepamypy, apeyMeHmupo8aHHo U3naca-
e 60U UCCIe008aHUs NO PA3BUMUIO Kpeda-
MUBHOCMU Y YUeHUKA, a MAKdHce C80e MHe-
Hue, NPUB0OsL NPUMepsbl U3 3a0aHUL, KOMO-
pble yuumens UCHOIb308ANU 8 C8Oell NPAK-
muke. B akcnepumenmanvHoul yacmu 0600-
Wer pe3yibmam y4eoHoll 0esimelbHOCMU ¢
npueedenuem npumepa. B pezynemame uc-
C1e008aAHUsL BbIABIAEMCA U 0O0CHOBbIBA-
emcs 6IusHUe 3a0aHUll Ha KPeamueHoCmy
¥V YUaAuuxcsi Ha pazeumue HaeblKo8 CUHNe-
30 U BO3MONCHOCIU OKA3AHUSL NOMOWU OM-
OenvHuiM yuawumcs. Boisgnenvt crabvle u



BUOJIOTMYECKHUE HAYKHN KA3AXCTAHA Ne4, 2021

aghghekmusHvie cMoOpoHbl UCCIE008aAMENb-
cKoU pabombi.

Knrwouesvie cnosa: yposnu kpeamugro-
cmu, aHanus, cummes, iuslowUe HaKmo-
Pbl, 3a0aHUll HA KPeamusHOCU.

Ways to develop students ¢ synthesis
skills using creative tasks

Summary

The article presents the experience and
ways for the teacher to solve the problem
that have risen as a result of the low level
of interpretation, analysis and synthesis
skills. During the school year, the biology
lesson tells about the -effectiveness of
using creativity tasks in the development
of students’ synthesis skills. The expected

results of the study and research methods
are determined. Teachers present their
research on the development of creativity
in a student, as well as their opinion,
giving examples from tasks that teachers
have used in their practices by analyzing
a variety of literature. In the experimental
part, the result of educational activity is
summarized with an example. As a result of
the research creativity task have identified
and justified the positive influence on the
development of synthesis skills. The weak
and effective sides of the research work are
revealed.

Key words: levels of creativity, analysis,
synthesis, influencing factors, tasks on
creativity.
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ABTOPCKAS TIPOTPAMMA «ECTECTBEHHO-HAYYHBIV MY3EW B
’KW3HU COBPEMEHHOMH IKOJIbI» KAK CIIOCOB PEAJIN3AIIUU
KVJIBTYPOCO3UJAIOWEIO U NEJATOI'MYECKOI'O HIOTEHIIHUAJIA
ECTECTBEHHO- HAYYHbBIX MY3EEB

E. E. Kupuk. B. H. AnusicoBa, T. A. I'pa¢
Ilasnooapckuii nedacozcuueckuil ynusepcumem, 2. [lasnooap, Kazaxcman

Annomauusn

B cmamve paccmampusaemcs  6o-
npoc peanuzayuu  yuumenamu o0oueoo-
PA308amenbHblX  WKONL  KYIbIMypoCco3uoa-
oue2o U nedazocutecKko20 NOmMeHyuaLd
ecmecmeeHHO-HAYUHbIX My3ee8 C NOMO-
WbI0 A8MOPCKOU NPOSPAMMUBL.

B nacmosiwuii momenm cnoorcunace cu-
myayus, Koeoa oowecmeay HeodXooum ye-
JIOCMHBIL U UHPOPMAMUBHBLL NOMEHYUAT
Mmyses.

Cospemennoe obpazosanue 6 yueOHO-
goCnUMamenbHOM npoyecce 6ce 0onbule
onupaemcsi Ha ps0 MY3etHbIX OUCYUNTIUH.
Myseti A61A5Cb COYUOKYILIMYPHBIM UHCIU-
Mymom HenocpeocmeeHHo 6lusem Ha pe-
uilenue KpUUCHbIX CUMyayutl YUSUIU3Ayuu
6 XXI gexe.

Credyem 3amemumv, umo 6vi0sucdae-
Mas agmopamu neoa2o2uyecKkas no3uyus
nO 80NMpOCaM NOMEHYUANAd ecmecmeeHHO-
HAYUHBIX My3€ee8, OMpPANCeHHAsl 8 HACMO-
Awel cmamve, A619eMmcs AKMyalbHOU He
MONLKO 01 Haulel CMpaHvl, HO U 05 8Ce-
20 MUpa, 3ampoHymo2o 2100anuzayuetl.

Aemopvl cmambu Ha OCHOBAHUU BbLEO-
008 NPOBEOEHHO20 UCCLe008AHUS COCMA-
BUNU ABMOPCKYIO NPOSPAMMY O/l neoa-
20208 CPEOHUX 00ueobpas’08amelbHbIX
WIKOJI, 8 KOMOPOU NOCMAPANIUCL PACKPbINb
OCHOBHble MOMEHMbl NO Pearu3ayuu Kyib-
Mypoco3u0arue2o 1 neoazo2uyecko2o no-
MEeHYUANa ecmecmeeHHO-HAaAYYHbIX MY3€ees.

Knrouegvle  cnosa:  ecmecmeenHo-
HAyuHbulll  My3el, KYIbmypoco3udarouuil
nomenyuaJ, neda2ouieckKull NoOmeHyuaJ.

BBenenue. B CBf3M C yCKOPEHHBI-
MU TEMIIAMH Pa3BUTHS IMBUIM3AIUAU TI€-
pen 4eI0BEYECTBOM OCTPO CTOUT Ipoldiie-
Ma M0 YCTOMYMBOMY Pa3BUTHIO PETHOHOB,
IJIe OJIHUM W3 Ba)KHBIX HAIPABICHUM SIB-
JISI€TCSl COXpaHEHUe MPUpPOAbI U €€ pecyp-
coB. OJIHOI M3 MPUOPUTETHBIX 3a]a4 CTa-
HOBUTHCSI (POPMHUPOBAHUE Y HACEJICHUS CO-
OTBETCTBYIOIIUX KOMIIETEHLUUH IJIsi 0CO-
3HaHUA MMM HEOOXOAMMOCTU YMEpPEHHO-
ro TOJb30BaHUs MPUPOAHBIX PECYpPCOB, a
TaK)Ke JIOHECEHMs A0 JIIOEeH 3JeMeHTap-
HBIX MPaBWJI HKOJIOTMYECKON KYyJIbTyphl. B
peanu3amuio 3ToH, Mo UCTUHE TII00ATBHON
3aJlaud HEoOXOIHMMO BOBJEKaTh BCE IMPO-
(uUIBHBIE OpPTaHM3allUd U YYPEKICHUS B
TOM YHUCJIE U €CTECTBEHHO-HAyuYHbIE MYy-
3eU, AESTEIbHOCTb KOTOPBIX, B MOCIE-
HUE HECKOJIBKO JIECSATHICTHH, aKTHBU3HU-
poBazack. JlaHHBIC YUPEKICHUS TIPUTITH-
BalOT BHUMAaHUE YesloBeuecTBa K (uiope U
(ayHe, MOKa3bIBaIOT HE TOJIHKO BOJIIOLINIO,
OoraTsie pecypchl 3eMITH, HO U €€ KpacoTy,
a My3eiiHas neparoruka no ciosam Hlns-
xuHoM JI. M.: «... 4yTKO pearupyer Ha co-
[MaJbHBIE BBI30BHI BpeMeHH. JnHammka
U BEKTOPbI €€ Pa3BUTHUS 3aBUCST OT ILIEJIO-
ro psjaa (GpakTopoB COLUOKYJIBTYPHOTO Xa-
pakTepa, ONpeAeaomuM U3 KOTOPbIX SB-
JISI€TCSl COCTOSIHME OOIEeCTBAa U KYJBTYpBI,
BIIEKYIIIM 3a CO00M TpaHCHOPMAIIHIO MYy-
3€MHOM ayaIUuTOPHH, KOTOpasi, B CBOIO OYe-
peib, IPOSIBISETCS B PA3BUTUU KOMMYHH-
KAaTUBHBIX TPAKTUK U TOSBICHUU HOBBIX
TEXHOJIOTUM B3aUMOJIEUCTBUS C IMOCETUTE-
mem» [1].

My3sen ecTeCcTBEeHHO-HAy4YHOI'O HalpaBs-
JIEHUS SIBIISIIOTCS OMHUMH M3 TIEPBBIX MY-
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3eeB, KyJa MOXKHO OBLIO MOMAcTh JIO-
O0OMy JKeNarwIleMy, B OTJIUYHH OT MYy3e-
eB npyrux npodwmieir. Ho B mocnencrsum
€CTECTBEHHO-HAyYHbIE MY3€H OKa3aJliCh
MPaKTUYECKH BHE HMHTEPECOB CIEeLHaIH-
CTOB U YYEHBIX, HE HAlJIM OTPaKEHUs B
KyJIbType U nuteparype [2].

B cBere cnouBIIEHCS CUTyalluu MOX-
HO FOBOPUTH O HEOLIEHEHHOCTH POJIU €CTe-
CTBEHHO- HAy4HbIX 3KCIIO3ULUN KpaeBel-
YEeCKHUX MY3€€B BO BCEX acleKTax (opmu-
pPOBaHMSI HKOJOTMYECKUX KOMIIETEHIUH,
ACTETHUYECKOTr0 BOCHHUTAHMS U 0a3zoil s
Hay4HbIX HCCIEIOBaHUN. YHHBepcalb-
HOCTbh KpPaeBEIUYECKUX MY3€€B IO3BOJISET
cebe MCIONb30BaTh SKCIIO3UIUU B MPEIo-
JaBaHUM TPUPOJIOBEIUECKHUX, HCTOpUYE-
CKUX U HMCKYCCTBOBEIYECKUX JUCLUIUINH
JUISl pPAa3HOBO3PACTHOM ayTUTOPHH.

Marepuaabl M MeTOAbI HCCJIEN0BA-
HusA. JlaHHas paboTa HampapieHa Ha CO3-
JlaHHE OPUTMHAJIBLHOTO KOHTEHTA B paMKax
KOTOPOTO YUYHUTENsl €CTECTBEHHO-HAYUYHOTO
uKiIa OyIyT O3HAKOMIIEHBI ¢ oOpa3oBa-
TEJIbHBIM U KYJIBTYPOCO3UIAIOIIUM IOTEH-
L[MAJIOM E€CTECTBEHHO-HAYYHBIX MY3€EB.
JIns TOCTYKEHUST 3TOM IeIu HEOoOXOaMMO
PELINTH CIIETYIOIINE 3aJauu:

* JaTh HayaJbHBIC 3HaHUS 00 00pa3zo-
BaTEJIbHOM JIESATEIbHOCTH €CTECTBEHHO-
Hay4HOI'0 My3es;

* JI0Ka3aTh B TEOPUU OCHOBHBIE acCIEK-
Thl MY3€MHOW NEAArorMky Kak OJHOM U3
oTpacieit o0pa3oBaHus;

* [IpOAHAJIU3UPOBATh MyTH B3aUMOJAEH-
CTBHUSI «IIIKOJIA — MY3€ii»;

* paccMOTpeTb METOJUKH 00pa3oBa-
TEJIIBHOM W KYJIbTYpOCO3UAAIOIIECH Jesi-
TEJIbHOCTHU B YCIIOBUSIX MY3€UHOU CPEJIBI.

Jlist peanu3anuu 3THX 3a71a4 HaMH ObLITH
MIPUMEHEHbl TEOPETUYECKUE METOJbI, CO-
LIUOJIOTUYECKUE HCCIIEOBAHHUA OCHOBaH-
HbIE€ Ha TEOPETHUUECKUX U IMIHUPUUYECKUX
JAHHBIX, aHAJU3 UCTOYHUKOB U JIUTEpATy-
PBl, aHKETUPOBAHHUE U HHTEPBbIOMPOBAHUE,
CTaTUCTUYECKUE METOAbl A1 00paboTKu
KOJIMYECTBEHHBIX IOKa3aresje u menaro-
TMYECKHE UCCIIEIOBAHMSI, CBSI3aHHBIE C U3-
Y4YEHHUE PE3YJIbTaTOB JEATEIbHOCTU Yyua-
HTUXCA.

[IpocTpaHCTBO €CTECTBEHHO-HAYYHOI'O
My3esl, Kak Jiro0ast oOpa3oBarenbHas cpena,

TpeOyeT CBOEro OpUIrMHAJIBHOIO MeToza
UCIOJIB30BaHus B 00yueHuu. OCTpo CTOUT
MOTPEeOHOCTh B HAXOXKJIEHUU HHCTPYMEH-
TOB ISl TOTO, YTOOBI CHEJIaTh COJAEpKaHUE
HaIVSIIHBIM M JIOCTYNHBIM. Pa3Butus Ho-
BBIX BUPTYaJIbHBIX TEXHOJIOTHI MOKa3bIBa-
€T, YTO IpH pa3paboTKe MporpamMmm Hu Kyp-
COB TpeOyeTcs MHTerpanusi ¢ HUMHU, Kak ¢
OCHOBHBIMH pblYaramu 0o0pa3zoBaTeIbHOTO
rporecca.

Oco3HaHue poJIu €CTECTBEHHO-HAYyYHbIX
My3€€B B COLMOKYJIBTYPHOM IIPOCTPAHCTBE
CBSI3aHO C «PAaCUIMPEHUEM U YIITYOJICHHUEM»
MX 00pa3oBaTeIbHBIX BO3MOKHOCTEH. J{aH-
HbI€ IIPOBEJCHHBIX UCCIIEOBAaHNUN TOKa3a-
JI1 HEOOXOAMMOCTh B MOATOTOBKE II€laro-
roB K paboTe C €CTeCTBEHHO-HAyYHBIMU
My3€HHBIMU KOJUIEKIUSMHU.

B npouecce paboTsl Haj JaHHON aBTOP-
CKOM IporpaMMoii Obl1a BBIOpaHa cleayto-
masi KoHuenuus. My3eidHbIM paOOTHUKAM
U mejaroraMm ObLI MPEAJIOKEH CIIUCOK TEM
3aHSATUNA. YYaCTHUKHU MCCIIEI0BAaHUS BbIOH-
panu Hambosee MOAXONALINE U aKTyallb-
HbIE Ha UX B3IVISIJI TEMbI, COCTABIISASA U3 HUX
IIPOrpaMMBbI pa3IM4yHOro o0bemMa (B yacax).

B cocraBnenun nporpammbl IpHHS-
mu yqyactve 30 OIpOILICHHBIX, B UX YHUCIIE
ObUTH 21 IIKOJIBHBIN YYUTEIh €CTECTBEHHO-
Hay4YHOTo IUKJIa U 9 My3elHbIX pabOTHU-
KOB.

Jns mpoBeneHUss UCCIEI0BATEIBCKOM
paboTHI BOMIPOCHI OBUIN COOpaHBI B TeMa-
TUYECKUE pa3zelibl — OJIoKU: nHpopMalu-
OHHO — KYJIBTYPOJOTHYECKHH, MYy3€HHO-
MEeJarOTM4Y€CKUil, METOAUYECKUN, My3ee-
Bemdeckuii (Tabmmma 1).

Pesyabrarsl ucciaegoanus. Ilo pe-
3yJabTaraM IpOBENEHHON paboThl B Ipym-
nax (yuuTelns u My3eilHble pabOTHHUKH) IO-
JIy4YeHBI CIeyOUINe JaHHbIE:

* JUIsl yYacTBYIOIIMX B MCCIIEI0BAaHUU
OCHOBHOM SIBJISIETCSI HY)XJa B 0OLIed UH-
(dbopMarueil o ecTeCTBEHHO-HAyYHbIM MYy-
3esiM, Kak Mupa, Tak u TI. [laBmomap. Tak-
K€ HEOTHEMJIEMO Ba)KHBIM CUHTAIOT U3yyYe-
HUE UCTOPUU Pa3BUTHS, OIbITA MPOCBETH-
TEIbCKONH PAOOTHI €CTECTBEHHO-HAYYHOI'O
My3esi;

* AKTyaJIbHBIM 110 MHEHHIO ABYX I'PYII
orpoca SIBJIFIOTCS 3HaHHSI B 00JacTH My-
3€MHOM MEJArorukh, a TAKXKE IMEePBOCTE-
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Tabmuua 1. CoaepxaHue TeMaTHuecKUX OJIOKOB aBTOPCKOM mporpaMMmbl «EctecTBen-
HO — HAy4YHbIA My3€H B )KU3HU COBPEMEHHOM HIKOJIBI»

Ha3zBanmue 0J10ka Coaep:xanue 010K0B

1. My3eiHas negaroruka Kak OfHO U3 HalpaBIeHUN
1€/1arOruKH.

2. My3eli ecTeCTBEHHO — HAy4YHOTO MPO(MIIs Kak
MPUOPUTETHBII MHCTPYMEHT B II€IarOT'UKE.

3. CoTpyIHHMYECTBO «My3€H — IIKOJIay.

4. My3eli ecTeCTBEHHO — HAy4YHOTO MPOQUIIS — LIEHTP

Mys3eliHo-
. (dbopMupOBaHUs TBOPUECKUX Hayajl y yyaliuxcs.
[e1aroruuaecKuit .
5. My3sei ecTeCTBEHHO — Hay4yHOT0 IPO(UIs — HEHTP
Grox poOpHUEeHTALIMHU BBIITYCKHUKOB.
6. IlpuHIunbI paboTHI C AETHMHU B IPOCTPAHCTBE MYy3esl.
7. IloceuieHue My3es ¢ y4€TOM BO3PACTHBIX U
IICUXO0JIOTO — EJArornYecKux 0COOEHHOCTEN IeTEH.
8. llpumeHeHue COBPEMEHHBIX TEXHOJIOTUN B My3€THOM
MPOCTPAHCTBE U MY3€HHOM I€1arorukKe.
1. MecTo My3€eeB eCTECTBEHHO — HayYHBIX My3€€B B
CUCTEME COLIMAJIbHBIX HHCTUTYTOB.
2. Mys3seliHas cpena Kak OJIMH U3 OCHOBHBIX KPUTEPUEB
oOpa3oBaHus.
3. Hcropus pa3BUTHUS €CTECTBEHHO — HAYYHBIX MYy3€€B.
2. UndopmMamOHHO — 4. 3HaMEHUTHIE U NOMYJSPHbIE €CTECTBEHHO — HAYYHbIE
KYJIBTYpOJIOTMYECKAN MY3€H MHpA.
OJ10K 5. Myzen r. [1aBnogap.

6. OOpa3oBareibHbIN ONBIT COBPEMEHHBIX €CTECTBEHHO
— HayYHBIX MY3€eB.

O3HaKOMUTEBHBIE SKCKYPCUH 110 TOPOJY.
Teopernueckas MOATOTOBKA MpETOaaBaTeNeil K
paboTe B My3eiHOM IIPOCTPAHCTBE.

Sl

1. 3agaum u QpyHKUIUU My3esl ECTECTBEHHO — HAyYHOI'O
npodus.

Tumnonorus ecrecCTBEHHO — HAy4YHbIX MYy3€€B.

Mys3eu ecrectBeHHO — HayuHoro npodwmis u UKT.
B03M0OXHOCTH My3€l{HOIO IPOCTPAHCTBA
€CTEeCTBEHHO — HAYYHOT'0 My3es B 00pa3oBaTeIbHbIX
LEJIsAX.

My3eiiable (GOH/IbI: TPUHIUIBI UX KOMILIEKTOBAHMUS.
[TpuHIMIBl GOPMUPOBAHUS IKCTIOZULIUH.

OcCHOBHbIE XapaKTEPUCTUKU MY3E€HHBIX OOBEKTOB.
NudopmaninoHHOE TPOCTPAHCTBO My3€sl.

P

3. My3eeBenueckuii
OJ10K

e
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4. MeTtogude cKum
0JIOK

i

Sl

My3esl.

1. ®opMbI B METOABI TPOCBETUTEIHCKOUN U
[e1aroruueckoi paboTel B My3ee.

2. llepcnekTHBbBI MHTETPALIUU MY3€sl €CTECTBEHHO-
HAyYHOTO POQUIIS B TPETIOAaBaHUH ITPEIMETA.

3.  OcoOEHHOCTH MpernoIaBaHusl B paMKaX €CTECTBEHHO-

Hay4YHOI0 My3esl.

Oco0eHHOCTH TTPOBEICHHUS MY3CHHBIX 3aHITHIA.

[IpMeHeHre akTUBHBIX METOOB MIPENOAABAHNS B

paMKax My3eHHO-TIearoruuecKor paboThI.

6. PaznuuHbie METOAMKY MTPOBEACHUS 3aHATHI U

MEpPOIPUATHI B €CTECTBEHHO — HAyYHbIX MYy3€5X.

My3eiiHO-eJaroru4eckoe KOHCTPyUpPOBaHUE.

Co3naHue HIKOJIBHOIO €CTECTBEHHO —HAYYHOTO

MIEHHOCTb PACcKpPBITUS MEJarorn4eckux 3a-
Aad;

* aHAJIM3 MOKa3aJl, YTO MPUHIUIBI pabo-
Thl B My3€MTHOM ITPOCTPAHCTBE, B3aUMO/ICH -
CTBHUE «ILIKOJa-My3€i», IICUX0JI0ro — reja-
rOTUYEeCKUe 0COOCHHOCTH JIETEH IPH MoCce-
IIEHUH MY3€IHOro MpOCTPaHCTBA 3aHUMa-
10T 3HAUMMOE MECTO B paboTe C €CTeCTBEH-
HO — HayYHbIMH MY3€SMH;

* 00e TpyNIbI MMOKa3aJv B IOTPEOHOCTh
B METOJMYECKUX KOMIETEHLUSAX, BB
0c000 BO3MOXKHOCTH MHTETPAIlUH B My3e-
SIX €CTECTBEHHO-HAYYHOT'O IIMKIIa;

* 00€ TPYIIBI CYUTAIOT 0CO00 aKTyallb-
HbIM BOIPOCHI METOJMKHU IOATOTOBKU H
MIPOBEJICHUS] YPOKOB B IPOCTPAHCTBE MY-
3€es1, UCIOJIb30BAHUIO BCEBO3MOXKHBIX (OpPM
1 METO/I0B IIPOBEACHHUSI 3aHITHIA;

* paccmarpuBas TEMbl 3aHITHH, CBf-
3aHHBIX C MY3€eBeIUECKON MH(pOpMAIHCH
MOYKHO CJIeJIaTh BBIBOJI, YTO OHHU SIBJISIFOTCSI
MeHee BOCTPEOOBAaHHBIMH y 00OHX TPYTIIL
3n1ech ClenyeT BBIIEIUTh TEMbl, KOTOpbIE
SBJIIIOTCS OCHOBOIIOJIATAIOIIMMHU U 3HAYU-
MbIMH: «DyHKINU U 33]]a4U €CTECTBEHHO-
HAay4HOTro my3es», «Myseit u UKT».

B UHOOPMALMOHHO-KYNbTYPONOTHUYECKWA Bl My3eiiHO-Nefaroruyeckuil

H MeToAMUYECKUA

My3eeBeUecKUi

Pucynok 1. Ananusz onpoca na onpedeinenue npuopumemubix memamudeckux
Onokos
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AHanu3 pe3yabTaToB onpoca npenoaa-
BaTeliell U My3eiiHbIX paOOTHUKOB Ha Hpe-
MET OIpe/IelIeHHs] IPUOPUTETHBIX OJIOKOB
ToKasaJ cieayroniee (pUCyHok 1):

NupopMallnuoHHO —  KYJIBTYPOJIOTH-
yeckui OJIOK sBIseTcs Hauboiee BOC-
TpeOOBaHHBIM, BTOPOE MECTO 3aHUMAET
MY3€HHO-TIearornuecKuii OJI0K, METOIH-
4yecKUi 010K 0Ka3ajicsi IPUOPUTETHBIM ISl
JBYX TPYMI B OTJIMYHUE OT MYy3€€BEAUECKO-
ro Oyoka.

Jlnst yaureneil IpUOPUTETHBIMU OKas3a-
JIUCH CIEAYIOIINE ITOKA3aTEIIN:

*  BOIPOCHI, OTPAKAIOLIUE ICUXOJIOT0
— Me1aroru4ecKue acleKThl My3eHHOH Iie-
JIaTOTUKH;

*  BOINPOCHI B3aUMOJECHUCTBUS «ILIKOJIA
— My3€il»;

*  3HAUMMBIMM JUISl TpernojaBaTeneit
SBIIAIOTCA TPaKTHUYECKUe (OpMbI B3aHMO-
JEUCTBHUS C yHUAIIUMHUCS;

*  BBICOKA 3aMHTEPECOBAHHOCTH IIpe-
nojiaBaTesieil B BOIpocax CO3JaHusl IIKOIb-
HBIX MY3€€B U B aKTUBHBIX METO/IaX My3€eii-
HOM paboThI;

* Tak xe ocoboe BHUMaHUE IPENO-
JlaBaTesy yAENAI0T MY3€€BEIYECKUM BO-
npocam, a wumeHHo «Kiaccupuxanus
€CTECTBEHHO-HAYYHBIX My3€eB», «Xapak-
TEPUCTUKU MY3EHHBIX ITPEIMETOBY.

My3eiiHble paOOTHUKH B CBOIO OYepeib
MIPUOPUTETHBIMU TEMaMU BbIOpaJ Ciey-
IOIIHeE:

* Cpenu pabOTHUKOB My3esl B IpHU-
OpUTETE CTOMT My3eiiHasi IMeJaroruka u
O3HAaKOMJICHHE II€1aroroB ¢ Hell;

* AKTyanpHa I8 MY3€HHBIX pa-
OOTHHKOB  Take couuaibHas  poiib
€CTECTBEHHO-HAYYHbIX MY3€EB;

*  PaloTHUKHU My3es Tak kK€ Ba)KHBIM
CUMTAIOT PACKPBITUE CHEIMPUUECKUX 0CO-
OCHHOCTENl My3€MHOIl NeJaroruku B My-
3€MHON cpezie, U HEMOCPEICTBEHHOM IIPO-
BCJCHUH 3aHIATUM B HEH;

* Oco0oe BHMMaHHE JaHHas TpyIl-
Ia OTBOJIUT BOIpocaM «(HOPMUPOBAHUS
IKCIIO3UIHINY, «DYHKIUAM H 3a7adam
€CTECTBEHHO-HAYYHbIX MY3€EEBY.

Ob6cyxnenue. OCHOBBIBasICh Ha OTBE-
Tax JIByX ONPOIICHHbIX IPYII OblLIa CKOH-
CTpyUpOBaHa IporpaMmMa Kypca, KoTopas
COOTBETCTBYET HMHTEpecaM 00eux TIpyIIL.

[Iporpamma Kypca cocraBieHa U3 TeMa-
TUYECKUX OJIOKOB — pasiesIoB, YTO C JIEeT-
KOCTbBIO T03BOJISIET OTOMPATh U MPOEIUPO-
BaTh BHHMaHUE Ha OCHOBHbIX Temax. [lo-
CJIEIOBATENIBHOCTh TEM B TEMaTHYECKHX
OJ0Kax 3ajjaHa UX 3HAYUMOCTBIO.

[Tomo6HOe pazneneHne Ha TeMmaruye-
cKkue OJIOKM MO3BOJISIET HE TOJIBKO y4YeCTh
3aMpoChl BCEX I'PyMIl, HO U MOHU3UTD MPO-
IIEHT HEOOBEKTUBHOCTH B BBIOOpE TEM U
PaH)XMPOBAHHOCTHU MX 3HAYMMOCTH.

JlBa Onoka aBTOPCKON MpOrpaMMbI
ObUIM YCHEIIHO arpoOUpPOBaHbl B LIKOJb-
HBIX yclioBusiX. B anpobanuu ydayBcTBOBa-
JIM y4uTeNsl ectecTBeHHoro mukia. Ilpo-
rpaMma codetasia B ceOe JICKIUOHHBIE U
MPaKTUYECKHE 3aHATHUS, KOTOpbIE BKIIIO-
Jaiu B 0Opa30BaTeNIbHBIN NIPOLECC BCEX
Y4aCTHUKOB Kypca.

B xoze U3y4YECHUA MY3€MHO-
MeJAaroruuecKoro OJioka OBLIM  paccMo-
TPEHHBIE OOIIHE BOMPOCH My3€HHOU TIea-
TOTMKH, TPOOJIEMBI COTPYIHUYECTBA «IIIKO-
Ja- My3ei», npodopueHTalusl y4YEHUKOB
BBIIYCKHBIX KJIACCOB, 0COOEHHOCTH IOCe-
menust myseeB ¢ aerbmu ¢ OOII u npume-
HEHHUE TEXHOJOTUI B My3€iTHOM IIPOCTpaH-
cTBe. B X011€ nexuuu npo npuMeHeHue co-
BPEMEHHBIX TEXHOJIOTMI B MY3€HHOM IIPO-
CTPAHCTBE CIIyIIaTeNId COCTABIISIIN OHJIalH
KBECT — WIPbl C HCIOJb30BaHUEM ILIaT-
¢dopMm LearningApps.org, Learnis.

B unnpopManmoHHo — KylIbTypoJioruye-
CKOM OJIOKE OBLIIM 3aTPOHYTHI BOIPOCHI 00-
pa3oBaHUsl M CTAHOBJIEHMSI €CTECTBEHHO-
Hay4YHbIX MY3€€B, IOCEIall CaWThl H3-
BECTHBIX MYy3€eB, MpoBoauiu online skc-
KypCHH, OCBELIEHbl Ba)KHbIE TEMbI B IO-
rOTOBKE K padoTe B My3€iHOM IpocTpaH-
crBe. KaxxapIM U3 ciymareneil cocTaBis-
JIUCH IJIaHbI 3KCKYPCHM B paMKax, BbIOpaH-
HBIX U3 IPOrPaMMBbI TEM.

3akiarouenue. OCHOBBIBAasCh Ha JaH-
HBIX, [OJIyYEHHBIX B XOZ€ HCCJIEIOBaHMUS,
BBISIBJICHA HEOOXOIMMOCTh B IOJTOTOBKE
aBTOPCKOM MpOrpaMMbl JJisl TOBBIIIEHUS
KauecTBa 3HAHUM IIKOJIBHUKOB MOCPE-
CTBOM €CTECTBEHHO-HAay4YHBIX My3eeB. Ta-
Kas aBTOpPCKasi MporpaMMa peKOMEHJ0BaHa
HE TOJIbKO OPTaHU3alMsIM, UMEIOIUM CBOM
IIKOJIBHBIN My3€H, a TakKe, OpraHu3alu-
SIM, KOTOpbIE HAXOASTCS B COTPYIHUYECTBE
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C KpaeBeAueCKUMH, pallOHHBIMU U TOPOJ-
CKUMU MY3€sMHU.

Mys3sel oCylecTBIsSET BaXHYIO KYJIbTY-
POJIOTHYECKYTO (DYHKIIHIO HAa 0COOOM, TOJIb-
KO €My CBOWCTBEHHOM si3blke. OH obora-
maetr U GopMUPYET UCTOPUUECKOE CO3Ha-
HUE, MaMsITh, YyBCTBO MaTpUOTU3MA U CO-
MIPUYACTHOCTH K MHUPOBOMY M PErHOHaNb-
HOMy Hacienuio. CoBpeMEeHHbIE TeXHUYe-
CKUE JOCTHXEHUS (KOMIBIOTEPHI, BUJIEO U
ayJIMo3arycy) Mo3BOJIAIOT PAaCUIMPUTh IO-
3HaBaresbHble QYHKIMHU My3esd. KoMMyHH-
KallMOHHBIE MPOLIECCHI, OCYILECTBISIOLIH-
€csl B My3€e, MHOTOMEPHBI, BKIIIOUAIOT KaK
npouecchl  crnenuduyuecku-mMmy3einHo 00-
paboTku WHGOPMAIIMK, KOTOpas peaan3y-
€TCs B OCHOBHBIX HAllPABJICHUIX MYy3€HHON
NeSITEJIbBHOCTH, TaK U MPOILIECCHI, MTO3BOJISI-
IOLME BKIIOUUTHh MY3€HHYI0 KOMMYHHKa-
L[1IO B OOIIEKYJIbTYPHbIE KOMMYHUKAIIUOH-
HbIE IIPOLIECCHI, CBA3aHHBIE C COXPAaHEHHEM
U UHTEpHpeTanueil HCTOPUKO-KYIbTYPHOTO
HacJIeusl, €ro BKJIOUEHHEM B JMaNa3oH
COBPEMEHHON KyJbTypblI [3].

Hcnonp3oBanue nenaroraMu B CBOEH
NESATEIbHOCTH KYJIBTYPOCO3HUIAIOIINAN T10-
TEHLMA]l €CTECTBEHHO-HAyYHOTO MYy3es
JaCT BO3MOXKHOCTb YYEHHKaM IOJY4YHUTb
OOIIEeKYIbTypHbIE KOMIIETEHIINH, YIIIyOUTh
W3y4YeHUE AUCLUIUINH, PACHIMPUT UX Kpy-
ro30p M TBOPUECKHI MOTEHIHAN, a TaKxkKe
OKaXXEeT CO3UAa0Iui dPPEKT.

Takum 00pa3zom, My3eil SBISIETCS Bax-
HbIM MCTOYHHUKOM HH(OpMAalMH, I MpH-
MEHSIOTCS  MOJIMHHBIE  HAIVISIIHOCTH.
Bxurouenue B oOpa3oBaresbHBIN MpOLIECC
MY3€MHOW TMEJaroruku CIOCOOHO TOBBI-
CUTh HE TOJIBKO Kau€CTBO 3HAHUM, HO U 3(-
(eKTUBHOCTh BOCHMUTAHUSA U 3KOJIOTHUYE-
CKOM KYJIBTYPBI.
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«Kaszipei 3amanzel mekmen omipinoezi
HCAPAMBLIBICIAHY MYPAHCATILL)
A8mMopbIK 6A20apIaAMAChl HCAPaAMbLibl-
CMaHy my3eiiiepiniy MaoeHuemmi Hcone
neoazocuKanbvlK aeyemin icke acvlpy

macini peminoe
Anoanma
byn maxanaoa srcannvr 6inim bGepemin
MeKkmenmep — MY2aniMOepiHiy — Jcapa-
MbLIICMAHY — MY3eUlepiniy  MaO0eHU-
WIbI2APMAWUBINBIK  JHCOHE  Ne0a202UKATIbIK,
aneyemin  asmopavlk — 0a20aApIaAMAaHbIY

KoMe2iMeH Jicy3e2e acblpybl mypaivl ati-
MblIaobl.

Kaszipei yakvimma Koeamaa
MYPaAHCatiObLH bipmymac JHCIHe
aknapammulk aneyemi Kaxcem OONAMbIH
JHcagoail myviHoan omwip.

Oky ypoicindeei 3amanayu Oinim Oepy
bapzan  caublh  mypadxcait — naHoepine
He2i30e/2eH. Myszeu aneymMemmik-
MaO0eHu Mmexkeme 6ona omvipoin, XXI
eacvlpoazvl 6pKeHuemmiy 0a20apvlCmulK
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AHCAROAUNAPLIH  UWleulyee miKelel acep
emeoi.

Ocvt makanaoa kepcemineen icapa-
MBLILICIMAHY MY3eUNepiHiy aneyemi my-
paivl asmopnap YColH2aH neoa2o2uKanblk
ycmauvlmM  mek 0i30i4 el yuliH ana
emec, coubimen Oipre xkahaHmaHyra
Yuiblpazarn OyKin anem yuin 03ekmi 601vin
MmaodvLIAMbIHOBIRbIH AMAN 6Ny Kepex.

Maxkana asmopnapul 3epmmey
Homudcenepine cylene Ombvlpvln, oOpma
MeKkmenmep — MyzaiimMOepiHe — apHAN2AH
asmopnvlk  bagoaprama  Kypacmsipobwi,
OHOA  JHCAPAMBIILICMAHY — MY3elllepiiy
MaOeHuemmi  JcoHe — NedacocUKaivlK
aneyemin  oicyzece  aAcvlpyovly — Hezizel
Mapmakmapwii auLyea mulpblCmbl.

Tyuinoi  ce3dep:  odicapamvlivicma-
HY MYpasxcaiivl, MIOEHUemmi Hcacayuibl
aneyem, nedazo2uKablK aeyem.

The author’s program «Natural
Science Museum in the Life of a Modern
Schooly as a way of realizing the culture-

creating and pedagogical potential of
natural science museums

Summary
Thisarticledeals withtheimplementation
by teachers of secondary schools of the
culture-creating and pedagogical potential

of natural science museums with the help of
the author s program.

At the moment, there is a situation where
society needs a holistic and informative
potential of the museum.

Modern education in the educational
process is increasingly based on a number
of museum disciplines. The museum,
being a socio-cultural institution, directly
influences the solution of crisis situations
of civilization in the XXI century.

It should be noted that the pedagogical
position put forward by the authors on
the potential of natural science museums,
reflected in this article, is relevant not only
for our country, but also for the whole
world affected by globalization.

The authors of the article, based on
the findings of the study, compiled an
author s program for teachers of secondary
schools, in which they tried to reveal the
main points on the implementation of the
culture-creating and pedagogical potential
of natural science museums.

Key words: natural science museum,
culture-creating potential, pedagogical
potential.
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Summary

The article considers the development
of functional literacy of students using the
technology of project activities in biology
lessons. Design activity is one of the
most effective educational technologies
of a modern school. This is a purposeful,
independent activity of students under the
guidance of a teacher. The latter creates
a positive emotional atmosphere for all
students while working on the project,
organizing an equal partnership of trusting
communication.

Currently, preparing students for
life is one of the leading priorities in the
development of functional literacy. A
broader interpretation of the concept of
«functional literacy» is associated with the
consideration of education as a creative
factor, the driving force behind the socio-
economic, cultural progress of society.

The current understanding of learning
outcomes goes beyond the usual list of
knowledge, skills and abilities associated
with teaching a subject. Educational
results are the end product of the process
of teaching students at school and testify to
qualitative changes in the personality of the
student and are manifested in his behavior,
interaction with the social environment.

Functional literacy is defined as the
ability of an individual to function normally
in the system of social relations based on
knowledge, skills and abilities, to adapt as
quickly as possible in a specific cultural
environment.

Key words: functional literacy, students,
subject, competence, direction.

Introduction. Modern education today
faces many different problems. One of the
characteristics of success in school is that it
doesnotalwaysmeansuccessinlife. Practice
has demonstrated the ineffectiveness of
the existing object or disciplinary model
of the content of education, focused on
knowledge, which has existed for many
years. In modern conditions of socio-
economic modernization, society needs
a functionally competent person, capable
of achieving results, capable of achieving
socially significant results. These qualities
are developed in the general education
school. The national action plan for the
development of functional literacy of
students, approved for the period 2012-
2016, states that «...teachers of republican
secondary schools provide strong subject
knowledge, but they do not teach them how
to apply it in real life situations.

To teach students to independently
extract, analyze, structure, and also
effectively use information for maximum
self-realization, useful participation in
the life of society in the leading direction
of modernizing the education system of
many foreign countries, the CIS, including
Kazakhstan.

In the context of modernization, the
role of natural sciences in scientific sphere
is increasing, which is many «borderline»
areas of research in other disciplines, which
is the most effective way to develop means
of solving vital problems, problems for one
person (energy production, environmental
protection, health, etc.). etc.). The essence
of this process is functional literacy, since it
means that «a person can solve ordinary life
tasks in various spheres of life and activity
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on the basis of the knowledge gained.» This
is due to personal characteristics, including:
susceptibility to a problem (recognition,
detection), fluency (speed of various
ideas generation), flexibility (ease of
switching methods for solving problems),
originality (object improvement, new
solutions, ideas), conflict of interest (non-
traditional strategies for solving problems),
expectation (forecasting, waiting for ways
to solve problems) [1, p. 25].

Thus, problems of interdisciplinary
content are vital issues. Educational
science theory includes practices that use
the knowledge and skills of learners in
multiple subjects.

The student must have general problem
solving ability. It has been proven that
students who are proficient in general
methods of solving problems will be able
to competently solve almost any significant
problem using scientific knowledge. Skills
for developing problem solving in the
process of solving problems on a specific
topic are then generalized and replenished
with specific content.

Meanwhile, the content can be related to
biology, chemistry, humanities in general.
There are also situations where you don’t
need scientific methods at all. You have
to use your intuition or even guess. These
challenges are difficult for our students.
Most people use a simple algorithm: when
we talk about science, you have to read it
very carefully and take into account every
detail, and when we work with literary
texts or people, you can ask for a general
understanding. But everyday life and
modern science sometimes demand the
opposite.

A real math task may simply overflow
with completely unnecessary data. For
example, take some articles on improving
the well-being of citizens. There will be a
lot of quotes from speeches, but if we drop
journalism and do simple mathematical
calculations, it turns out that inflation eats
up all salary increases. Everything happens
the other way around. The text looks like a
free science fiction writer, but to understand
its meaning, you need to carefully monitor
every word and every comma.

The next problem is that students
cannot draw on proxies under important
circumstances. The only exceptions are
certain constants of mathematics and
physics. If knowledge of biology or history
is needed to solve a physical problem, the
problem usually arises. A solid concrete
wall was erected between the various
disciplines of education in Kazakhstan.
But the world outside the window is one.
Our students are not taught enough to
work with texts of different genres. In
the classroom, teachers work mainly with
sections of textbooks, and in response they
ask to write essays. At the same time, there
are hundreds of different types of texts that
a person has to deal with as part of solving
life problems: press release, author’s
column in a newspaper, operating manual,
scientific article in a popular or scientific
journal, trade exhibition, marketing
research report. Each is completely
different from the other, requiring its own
approach. Unfortunately, our students are
not taught to work with them.

For secondary school teachers, it seems
like reading ends in elementary school.
They work very superficially with the text:
they make a plan, they find the main idea,
they tell the content. It is very difficult for
students to understand why the author wrote
this text, there are no skills or abilities to
identify the problem in the text. Few people
realize that the facts are biased.

The separation between school and
real life, according to teachers, begins in
elementary grades. The child worries about
why the dinosaurs died, how the caterpillar
turns into a butterfly, how the English
pirates ended up in the Caribbean. In the
lower grades, very little time is devoted to
science.

Analyzing the schedule of primary
school pupils, we make the following
conclusion: basically, there are no classes
in nature studies, the Russian language and
mathematics. It is believed that at this age
it is useless to explain geography or the
basics of physics. This cannot be explained
«scientifically» to students, but parents
must explain it differently in the family.
But the definition «the end of the changing
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part of the word, it serves to combine
words into a sentence» a nine-year-old
child must understand and then assimilate
along with declensions, conjugations and
other spelling rules of the language.

If you look at the physics program,
you can learn today is Newton’s first law,
tomorrow is the second, then the third. There
is no time left to seriously discuss what has
been learned, to learn this knowledge not
only to store it in memory as a dead weight,
but to use it actively.

The problem of working with scientific
knowledge still exists in adulthood. For
example, a survey was conducted among
the adult population, and it was proposed
to confirm or deny data from the natural
sciences. For example, «antibiotics equally
kill all bacteria and viruses», «all radiation
is the work of many, etc. Our indicators were
much worse than those of the Europeans.
Perhaps the graduates of Soviet schools
could easily reproduce the definition of
radiation that was stored at that time, or
explain how the RNA virus differs from
the DNA virus. But such a vital thing as the
effect of antibiotics turns out to be a mystery
to them. At least 45% of respondents
answered this question incorrectly. This is
a very real problem because we tend to heal
ourselves. If a person, having caught the
flu, stuffs himself with tetracycline, this at
least poses a danger to health and even life.

After listing the disadvantages of the
Kazakhstani school, a reaction arises in
the way of “find the culprit!” The easiest
way is to blame everything on foreign
critics, who, as you know, adhere to double
standards, do not like Kazakhstan and other
complexes. Well, the Soviet school was, of
course, the best in the world.

PISA is not the only international
research. There are other scientists who
value the level of mastery of the school
curriculum. And there are really good
indicators here. Our teachers honestly
perform the tasks defined by the state, the
whole question is what these tasks are [3,
p. 21]. Many teachers are genuinely willing
to recognize the importance of PISA and
teach not only knowledge but also skills

that can be used in real life situations. But
how can you fulfill this desire?

From the point of view of history
teachers, history lessons can be conducted so
as not to memorize a lot of factual material,
learn how to work with documents, analyze
resources and seek information, that is,
form practical skills. Of course, for this you
will have to complete quite a few different
tasks, carefully work out the script of the
lesson. According to practicing teachers, it
takes several days to prepare for this type
of training fully.

Another disadvantage for students is
that they cannot work with information
presented in the form of various blocks.
For example, a description of a laptop
might include a promotional article about
that model, a datasheet, and a series of user
reviews. To complete your purchase, you
must match these receipts. Users can praise
the processor’s performance, but the home
appliance ranking chart shows that the
clock frequency is significantly lower than
that of competing models. For example, the
ad copy says: «Thanks to modern batteries,
this laptop is indispensable for those who
spend a lot of time on the road,» but many
who have tried this model admit that it takes
up to an hour to charge the battery. Another
problem was identified by the teachers - the
definition of the format of the assignment.
For example, a student sees physical
expressions and formulas in a problem. In
his opinion, «this is a problem in physics,
which must be solved by physical methods.
There is no other way out».

Materials and methods. One of the
methods for the formation of functional
literacy 1s  experience, experiment,
modeling, which allow solving research
and communication problems, form the
ability to analyze various situations in
the educational process, from the point
of view of students’ life safety. The using
the virtual laboratory in the classroom
significantly increases interest in the
subject, contributes to the development of
computer technologies. Another important
method is the project method. By its
didactic essence, it is aimed at developing
the ability to adapt to changing conditions,
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navigate in various situations, and work
in various groups. To form functional
literacy among students, we used this
method very often in the classroom. In
addition, they wused educational game
technologies (riddles, rebuses, crosswords,
role-playing games and others) - this is a
type of activity in biology lessons aimed
at recreating, assimilating and increasing
personal experience, in the process of
which educational activities are formed
and improved. All this contributes to the
formation of functional literacy. A problem
is always an obstacle. Overcoming
obstacles is movement, a constant
companion of development. The use of
problematic tasks in the classroom allows
you to develop such personality traits as:
resourcefulness, ingenuity, the ability to
non-standard solutions, problematic vision,
mental flexibility, mobility, information
and communicative culture.

The solution to any problem is a complex
process that includes the mental activity
of schoolchildren, the use of knowledge,
whether in similar situations or involving
transfer. The process of transmission,
which consists in reproducing and using
by the student previously acquired
knowledge, techniques (reconstructing
them or not, taking away the necessary
knowledge, techniques from others, etc.),
which processes mental activity in essence
(analysis, generalization, etc.) [2, p. 47].

Students analyze an unknown situation,
characterized by the presence of objects
knowntothem,butinunknownrelationships,
trying to find these connections, that is, to
«transfer» previously developed skills to a
new situation.

Results. The problem of developing
students’ functional literacy in the process
of natural science education should be
solved from the point of view of developing

Table 1. Indicators of educational motivation of students in relation to the subject
«Biology» (students of the 8th grades) (2020-2021)

Indicators of learning motivation | Control group (%) Erzgpe (I;)I)n ental
Positive 24 26
1. 'The att1tu§e to the Neutral 40 37
«Biology» subject
Negative 36 37
Yes 32 34
2. The need of learning
No 68 66
3. The possibility of using | Yes 45 43
biological knowledge in subject
activity No 55 57
4. The difficulty in learning the | Y¢S 48 47
SubjeCt No 32 33

the ability to solve problems independently
and apply knowledge to new situations.

In order to study the attitude of students
to the subject of biology, we invited
students to answer the following questions

of the questionnaire, which are reflected in
Table 1.

As a result of the survey carried out in
the 8th grade, it is clear that the students of
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both the control and the experimental group
relate to the subject of biology as follows:
positively - 24% of the control and 26%
of the students of the experimental group;
neutral - 40% of the control group and 37%
of the students in the experimental group;
negative - 36% of the control and 37% of
the participants in the experimental group.
The need to study biology as a subject is
considered only by 32% of students in the
control group and 34% in the experimental
group; respectively, 68% of the control
and 66% of the experimental respondents
believe that it is not necessary to study
biology; Difficulty in studying the subject
is caused in students by 48% of the control
and 47% of the experimental group; for
52% of students in the control and 53%
of the experimental group, the study of
biology causes some difficulties.

Biology teachers believe that there are
problems that hinder the development of
literacy in the field of biology:

* lack of practical orientation in
biology (absence of a focused
approach to teaching);

* method of reproduction in teaching
(solution by analogy);

» skillful organization of work on
home upbringing;

» students do not perceive theoretical
concepts (laws, etc.).

Today, it is necessary to focus on
educational programs that result in
qualifications  that are comparable,
transparent, therefore, traditional methods
of learning knowledge or skills need to
be exchanged, others that allow assessing
competence, that is, the ability to practically
apply knowledge when performing
professional tasks. In this regard, the
experience of the international study of
the results of PISA (international student
assessment program), which assesses
the level of competence, is extremely
important.

Discussion. According to most teachers,
high school students are familiar with
the biology curriculum, but they do not
understand many issues such as GMOs,
protein synthesis, etc. Therefore, students
need to be taught the knowledge. The

student must study and understand the laws
and their application, patterns, historical
facts. It is very important to be able to
solve real life problems in the classroom.
This is all «functional literacy». For
example, two people who are quite well
versed in chemistry, one knows the laws,
solves problems, and the other is good at
using computation in experiments. By
participating in a subject Olympiad, the one
who can successfully conduct experiments
becomes the winner. Thus, one has more
knowledge, but the other has better use
of it. Kazakhstani schoolchildren have
big problems with these competencies.
PISA testing, conducted in 2012 in the
leading countries of the world, is one of
the most reliable studies of the quality of
education. The results of this study are
very regrettable for our republic. In terms
of scientific literacy, we were not at the
top, as in math and reading literacy. At the
same time, according to the level of reading
competence, Kazakhstan ranks 63rd, and
i1s among 65 countries participating in the
international study.

PISA tests are based on solutions that
are not sufficient to understand facts and
rules. Students should also be able to use
them, such as articulating their point of
view in a debate about genetically modified
foods or understanding an article on global
warming. If we turn to research to assess
the demand for various human skills in
the labor market. Analyzing our failures
in PISA, subject teachers enrolled in the
training courses identified gaps in those
skills where students are unable to solve
problems successfully. For example,
students use not the fact that the answer
to a math task may not be a number, but a
conclusion [3, p. 68].

Conclusion. Thus, nowadays there is
a need for a curriculum for preparing all
students to successful learning, focusing on
the skills of critical thinking, creativity and
relationships. It is necessary to revise the
tasks in the textbooks, create situations that
require solving a specific problem, look
for new solutions without providing them
ready-made one. The new sections in the
textbooks should not be added. And students
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should be trained on PISA tests. Schools
operate in accordance with textbooks that
provide academic knowledge, skills and
abilities. Currently, textbooks are required
that contribute to the education of the
competent student of the modern school.
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Kapamuvinvicmany-2oinvimu
oazelmmazel NaHOEPOi OKbINY
npouyecinoezi OKyuivliapovl

dynKyuonanoviK cayammulivienl

Anoanma

Maxanaoa 6uonocus cabaxmapvinoa
HCOOANBIK Kbl3Mem MEexXHON02UACHL
apKbLIbL  OKYUWBLLAPObIY  (YHKYUOHANIOBIK
cayammaulibleblH Kaneinmacmaolpy
Macenenepi Kapacmulpuliaosl. Xobanvik
Kbl3Mem - 3aMAHayu MeKmenmiy muimoi
0Ky mexHono2usnapvinwiy 0ipi. Myeanimuiy
bacublibleblMeH OKYUbLIAPObIH
makcammol, 63iHOIK ic-apexemi. Myeanim
acoba  OoUbIHWA  HCYMBIC  OAPbICHIHOA
bapnvly cmyoenmmepoiy Ha2biMObl IMO-
YUOHANIObL KOHIN-KYUIH KAIbINMACMblpaobl
JiCOHEe mel CepiKmecmiK CeHiMOI KapbiM-
KamulHACMbl YUbIMOACMbIPAObL.

Kaszipei  yakoimma — cmyoenmmepOi
emipee o0atbiHOay DYHKYUOHATOBIK
CayammauliblKmsl 0AMbINY0A2bL HCEMEKULL
bacvlMObiKmapovly  0ipi  6orin  madwl-
na0bl. « OYHKYUOHANOBIK CAYAMMBLIBIKY
YebIMbIHbIY KeHipeK MYCIHOIpinyi 6inim

bepyoi UWBI2APMAUUBLILIK gaxmop,
KORAMHbIY — 21eYMemmiK-3KOHOMUKAIIBIK,
MAOeHU NpocpeciHiy — Ko3ayulvbl  Kyuti

peminde KapacmuipymeH 6auiaHbICmbl.

Oxbimy Homudicenepin Kazipei 3amMaHabl
MYCIHY NoHOI OKbIMYMeH OaulaHbICmbl
Oinimuiy, [agovinap men 0az0bLiapoviy
a0emmezi  miz0eciHeH  acvln  Myceoi.
binim 6epy Homuoicenepi oxywwiiapoviy
MeKkmenmezi OKy NpoyeciHiy COH&bl OHIMI
oonbin  MabwvLIAOLl  HCIHE  OKYULLIHBIY
JrceKe  OacvlHOazvl cananvl 632epicmepoi
Kepcemeoi JIcoHe OHbIH MiHes-
KYIKbIHOA, 271eyMemmiK opmameH o3apa
apekemmecyinoe KopiHeoi.

DYHKYUOHAObI cayammaoiiblk
aoammuely Oeneini Oip MaOeHu opmaza
MYMKIHOI2THWe me3 Oeuimoeny Kabinemi,
Oinimi, 0azoviiapsl Heli3iHOe aneyMemmiK
KamwlHacmap — Jcyuecinoe  Kaablnmol
acymvic  icmey  Kabinemi — pemiHOe
AHLIKMANAobL.

Tyuinoi  cezoep:  QyHKYUOHANOBIK
cayammauiivlk, oKyubLIAp, NoH,
Ky3vlpemminix, 6agoim.

DYHKYUOHAIbHAA 2PAMOMHOCHb YU a-
wiuxca 6 npoyecce NPenoo0asanus npeo-
MEmoe8 ecmecmeeHHO-HaAYYHO20 HANPAgG-

JleHus

Annomauusn

B cmamve paccmampusaemcs paszéu-
mue (yHKYUOHAbHOU SPAMOMHOCIU YYa-
WUXCs ¢ UCNONb30BAHUEM  EXHOI0SUU
NPOEKMHOLL 0essmenbHOCMU HA YPOKAX OUo-
noeuu. Ilpoexmuas oesmenbHOCMb - 00HA
u3 Haubonee 3PghekmusHvix 00pazosa-
MENbHBIX MEXHONO2UU COBPEMEHHOU KO-
Jbl. Dmo yeneHanpasieHHas, camocmosi-
menbHas 0esmenbHOCHb YHaWUxcs noo py-
Kogoocmeom npenooasamens. Illocieonee
coz0aem NONONCUMENLHYIO  IMOYUOHAb-
HYIO ammocgepy 051 8cex CMmyOeHm o8 60
gpemsi pabomvl HAO NPOEKMOM, OP2AHU3YS
PABHONPABHOE NAPMHEPCMBO 008EPUNIENb-
HO20 00w eHUsl.

B nacmosiwyee epemsa noocomoska cmy-
0EHMO8 K HCUSHU ABIAEMCs OOHUM U3 Ge-
OyWux npuopumemos 6 pazeumui QyHK-
yuonanvHol epamomuocmu. bonee wupo-
Koe MOJKOBAHUE NOHAMUSL «(PYHKYUOHATb-
Hasl 2PAMOMHOCHbY C6A3AHO C PACCMO-
mpenuem 00pa308anus KAK MEOPUecKo2o
Gaxmopa, o0sudxicywel Ccuibl COYUAIbHO-



BUOJIOTMYECKHUE HAYKHN KA3AXCTAHA Ne4, 2021

9KOHOMUYECKO20, KYIbIMYPHO20 Npocpecca
obwecmsa.

CoepemeHnnoe nonumanue pe3yibmamos
00yUeHUsT 8bIXOOUM 3 PAMKU O0ObIYHO20
nepeyHs 3HAHUL, HABLIKOE U YMEHUU, C6s-
3aHHBIX ¢ npenodasanuem npeomema. Oo-
pazosamenvhvle pe3yibmamol AGIAOMCA
KOHEUHbIM NPOOYKMOM Npoyecca 0Oy4eHus
VU4QUWUXCA 8 WKOLE U CBUOEMeNbCMEYION O
KaueCmeeHHbIX USMEHEeHUSAX TUYHOCU YYa-
We2ocs U NPosAGIAIOMCI 8 €20 NOBe0eHUlU,
83AUMOOEUCMBUU C COYUANBHOU CPEOOU.

DYHKYUOHAILHASL 2DAMOMHOCHb ONpe-
oensiemcs Kak Ccnocobnocmsv UHOUGUOA
HOPMAIbHO QYHKYUOHUPOBAMb 8 CUCmeMe
COYUATILHBIX OMHOULEHULl HA OCHOB€ 3HA-
HUlL, HABLIKO8 U YMEHUI, MAKCUMALbHO Obl-
CMpo  a0anmuposamvbCsi 8 OnpeoeieHHoll
KVIbMYPHOU cpeoe.

Kniouesvle cnosa: pynxyuonanvhas
2PAMOMHOCHb, Yuawuecs, npeomen, Kom-
nemenyusl, Hanpaeienue.
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MAKAJAJIAPABI PECIMIAEY YJIT'ICI

FTAXP: 34.33.23

ExifacTy3 KanacbIHbIH ’eke MeHIIIriHaeri yii KycrapbiibiH DKTO xone
IHAONAPAZUTTEPIHIH CANBICTHIPMAJIBI CHIIATTAMACHI

A.T. CeI31bIKOBA
Ilasnooap neoacocukanvix ynueepcumemi, [lasnooap x., Kazaxcman

AHoamna

Byn orcymvicka Exibacmys Kanacvimvly dcexe MeHuiicinoeai yi KYCmapulibly 9KMO HCIOHE
oHdonapazummepin 3epmmeyee 6ACmbl MAKcam Kouvliobl. 3epmmey 6ApbICbIHOA MAYLIK Cbl-
HAMANAPLIHAH Yul mypiai Kypm dcymvipmracel ooninoi. ConviMen Kamap 3Kkmonapazummep-
ee 3epmmezende Menopon gallinae keneci anvikmanowvi. Yi Kazoapvinan (ronnebopu adicimen
KYC HoXCICIH 3epmmey Homudicecinoe Amidostomum anseris jcymvlpmyacol maowviiovl. Yipex
Haowcicmepinen dumepusinap anvikmanovl. Con cebenmi andbii any wapanapvl Kapacmvlpolibli
emoey xconoapuvl Kepceminoi. I enbmunmosoapaa Kapcol HcablibiM Hcepoi ail CalblH 632epny
Kaocem. [enbMunmoso0apobl andbih auy YWiH Oe2enbMUHMU3IAYUAHbl KbiCd, KYCHbIH
AHCYMBIPMEKANAY YaKbImMbl Oacmanganea O0etlin Jcypeizeen dicon. Kycmul Koxmemee 2eibMuHm-
mepoen masanazan xcou. Kyc aynacvin masa ycmay kepex, aii caiibli Kycmvl Kymemin 3ammap-
Obl bICMBIK CYMeH Kalinamy Kepek. Kyc xopanapoazel Kunapowl yakvimoulivl wsieapy Kepex. Vi
KYCmapbibly Jcadativl Kycmapoan Konmezen aypyiapmen 3aKbIMOaiMaybl Ylin, onapovl dca-
bativl Kycmapoaw anvic sHeepoe YCmay Kaxncem.

Tyiiinoi ce30ep: napazum, 2e1bMUHMO3, 3ePMMey, HCYMbIPMKQA, ColHAMA, MAYbIK, Ka3, VipeK

Motia Moatia Moatia Matin Matix Matia Martig Martig Martid Martig Motia Mortin
Motia Moatia Moatia Moatia Moatin Martig Morig Moatia Martig Martiga Moatia MoTtiH
Motia Matig Moatia Matid Matia Martid Matid MariH.
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Cpasnumenvnas XapaKkmepucmuKka IKmo u IHOORApa3umos
0OMAUWIHUX RIMUY 8 YACHHBIX CEeKmopax 2. Ixudacmys

AnHOmauus
s amoil pabomul 6viia NOCAGNEHa 21A8HAS Yelb UCCAE008AHUS IKMO U IHOONAPAZUMO8
OOMAUIHUX NMUY, HAXOOAWUXCS 8 YACMHOU coOCcmeHHocmu 20poda dxubacmysa. B xo0e uccie-
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dosanusi u3 npodvl Kyp ObLIU 0MOOpanbl Mpu pazusix auya yepgeil. Kpome moeo, npu ucciedo-
6aHUU Ha dKMonapaszumsl ooHapyscen Kkiewy Menopon gallinae. B pezynomame uccredosanus
Kana nmuybl Memooom (ioiebopHa y 0omauthux eycetl 0vulio 0OHapyx’ceHo syo Amidostomum
anseris. M3 ymunvix ghexanuii gvisignenuvl stimepuu. B ceazu ¢ smum oviiu paspabomanvl u npose-
Oenvl npogunakmuueckue meponpuamus. [Ipomue 2enbMuHmMO308 HEOOX0OUMO eIHCEMECAUHO Me-
HAMb nacmouwa. Jns npo@duiakmuxy 2eTbMURmMO306 0e2eTbMUHMU3AYUIO Cledyem NPo8ooUms
3UMOU, 00 HACMYNJIeHUs 6peMenU atyexiemxu nmuysl. [Imuyy ciedyem ouuwams om 2eivMuHt-
moe Ha eecry. Ilmuuutl 080p 0ondiceH coOepicamp 8 YUCTOME, eNCEMECSHHO NPOOYKMbL YX00d 3d
nmuyetl Kunsmumo 2opsueti 6000u. Heobxooumo ceoeepemenno 6v1603umov HAB03 6 NIMUYHUKAX.
s moeo, umobvl domauinue nmuysvl He ObLIU NOPAICEHBl MHO2OUUCTEHHbIMU DONIe3HAMU, UX He-
00X00UMO codeparcamv 60anu Om OUKUX NMUY.
Knrwueswle cnosa: napazum, cenbMunmos, ucciedosanue, suya, npooa, Kypsl, 2ycu, YMKU.

Comparative characterization of ecto and endoparasites of poultry in private sectors of
Ekibastuz

Summary

For this work, the main goal was to study ecto and endoparasites of domestic birds that
are privately owned by the city of Ekibastuz. During the study, three different worm eggs were
selected from a sample of chickens. In addition, the mite Menopon gallinae was detected during
the study for ectoparasites. As a result of the study of poultry feces by the fulleborn method, an
egg of Amidostomum anseris was found in domestic geese. Eimeria was detected from duck feces.
In this regard, preventive measures were developed and carried out. Against helminthiasis, it is
necessary to change pastures monthly. To prevent helminthosis, deworming should be carried
out in the winter, before the time of the bird's egg. The bird should be cleaned of helminths in the
spring. The poultry yard should be kept clean, and the poultry care products should be boiled with
hot water every month. It is necessary to export manure in poultry houses in a timely manner. In
order for domestic birds not to be affected by numerous diseases, they must be kept away from
wild birds.

Key words: parasite, helminthosis, research, egg, sample, chickens, geese, ducks.
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OBPA3EIl K O®OPMJIEHUIO CTATEM
MPHTMU: 34.29.01

Bausinue MeaInKo-IK0JI0TrH4eCKOro hakTopa cpeabl HA pa3BUTHE
CHH/APOMA CYXOrO0 IJIa3a y JHl, padoTalomuxX HA NPOU3BOACTBE
(mo ITaBioxapckoii 06s1acTH)

B.E. Kapumosa, A.C. Pama3zanoBa
Ilasnooapckuii nedacocuueckuui ynusepcumem, 2. [lasnooap, Kazaxcman

AnHomauus

Ipoananuzuposanvl paxmopul cpeosl, GnuAIOWUE HA PA3GUMUE «CUHOPOMA CYX020 2NA3a» Y
nacenenus [lasnodapckoii obnacmu, pabomaroujeco Ha npousgodocmae. Paccmompenvt ocoben-
HOCIMU GIUAHUSL OKPYJICAtoufell cpedvl Ha AUy, pabomarowux Ha npou3goocmee no 08yM napame-
mpam: pabomaowux Ha ceie, 8 20pode u no gospacmuomy napamempy. Onpedeneno, ymo cy-
wecmeyem 83auMOoCesi3b MedHCOy GIUAHUEM IKOI02UYECKO20 (PaKkmopa cpedbl Ha pa3eumue CuH-
dpoma cyxozo enasa y auy, pabomaiowux Ha npouzsoocmee. IIposeden memoo aHKemupoeanus
y orcumenetl ucciedyemozo peeuona. Bvidenenvt obugue oannvle no 3a2paznenuo ammocghepHo-
20 8030yxa no 2. Ilagnoodapy, 6 ces13u ¢ SMuM Mbl UCNOTLIOBANU MOTLKO NOKA3AMENU NO 636CUUEH-
HbLM 8elyecmeam. Yemanoeneno, ymo Ha pazgumie CUHOpoOMa Cyxoeo 2nasa y Hacenenus . Ilas-
nooapa u Ilasnooapckoii obnacmu e1usiom 6 6oavbuiell CmenerHu MeouKo-3Koio2udecKue Gaxkmo-
pul cpeobi.

Knwueswvle cnosa: cunopom cyxozo enaza, opmanbMonocus, Cie3Has NieHKd, cle30npooyK-
yus, ghaxmopul cpeosl, 3azpsi3HeHue 6030YXd, AHMPONO2EHHOe 8030elicmaue.

Texct Tekct Texct Teker Texct Teker TexceT Teker Texct Teker Texket Teker Texct
Texct Tekct Teketr Texct Texct Teker Tekct Texct Texct Teker Tekct Texct Tekct
Texct Tekct Teker Texct Texct Teker Tekct Texct Texct Teker Tekct Texct Tekcet
Texct TexcT Texct Texct Texct TexcT TexcT TexcT TekcT.
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U eueHue paztuyHbix hopm cunopoma «cyxozo 2nazax» //' B co.: Cospementivie mMemoobl OUuacHo-
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Onoipicme syncymuic icmeitmin adamoapoviy KypaK Ke3 CUHOPOMbIHbLH 0AMYbIHA
OPMAHbLIH, MEOUUUHATIBIKIKOO2UANBIK (hakmopubinbiy acepi (I1asnooap obvicol GoliviHUIaG)

AHoanma

Onoipicme owcymvic  icmetmin  Ilasnodap o0b6avicol mMYpebIHOAPLIHLIY — «KYPeaK Ko3
CUHOPOMBIHBIHY OAMYbIHA dcep ememin opma gaxmoprapvl maidanovl. Kopwazan opmanwviy
OHOIpicme JdcyMbIC icmelumin adamoapea exi napamemp OOUbLIHWA dcep emy epeKuienikmepi
Kapacmolpvliobl: aybliod, Kaiaod JHCYMbiC icmelimin dcane OHOIpicme dicymbvic icmelmin
aoamoapovly Kypeax Ko3 CUHOPOMBIHbIY OaMYblHA OPMAHLIY MeOUYUHATBIKIKONOSUSILIK
gaxmopuinviy acepi (l[lasnodap obnvicet boubinwa) Andanma Ouoipicme dHcymvic icmeumin
Ilasnooap o06abickl MYPLIHOAPLIHBIY «KYPEAK KO3 CUHOPOMBIHBINY OAMYbIHA acep ememin
opma ¢haxmopnapvl manioanosl. Kopuwasan opmanwiy 6HOIpicme HCYMbIC iICMeEUmin adamoapaa
exi napamemp OOUbIHWIA acep emy epeKuenikmepi Kapacmulpuliobl. aybliod, Kauiaod HCYMbIC
icmenmin dcone dcac wamacel 6oubiHuwa. Ondipicme sHcymuvlc icmeimin adamoapovly KYpeax
KO3 CUHOPOMUIHBIY OAMYbIHA OPIMAHBIY IKOIOSUSILIK (PAKMOPbIHbIY 2Ccepi apacbiH0azbl 63apa
batinanvic 6ap exenoici aHbIKMAnobl. 3epmmenemin auMaKmvly MYpPeblHOAPbIHAH CAYATHAMA
arcypeizy a0ici dcypeizinoi.

Tyitinoi co3oep: Kypax K63 CUHOPOMbL, OPMATLMONOSUS, HCAC NAEHKACDL, HCAC OHIMI, Opma
Gaxmoprapwi, ayanvly 1ACMARYbl, AHMPONOLEHIIK acep.

Influence of medical and environmental factors on the development of dry eye syndrome
in people working in production (on Pavlodar region)

Summary

Environmental factors affecting the development of «dry eye syndromey in the population of
Pavlodar region working in the workplace have been analyzed. The peculiarities of environmental
impact on persons working at work by two parameters. rural, urban and age parameters are
considered. It has been determined that there is a relationship between the effect of environmental
factor on the development of dry eye syndrome in persons working in the workplace. The
questionnaire method was carried out in the inhabitants of the investigated region. General
data on atmospheric air pollution for Pavlodar have been identified, in this regard we used only
indicators on suspended substances. General data on atmospheric air pollution for Pavilodar
have been identified, in this regard we used only indicators on suspended substances.

Key words: dry eye syndrome, ophthalmology, tear film, tear production, environmental
factors, air pollution, anthropogenic impact.
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IRSTI: 34.29.35

Powdery mildew fungi Phyllactinia suffulta Saccardo f. oxycanthae Roum,
found in shrub stands of Crataegus oxyacantha L. in the city of Temirtau

A.Zh. Beisembay
E.A. Buketov University of Karaganda, Karagada, Kazakhstan

Summary

The article contains of data on the study of the species composition of powdery mildew fungus of
shrub stands growing on the streets of a large industrial city of the Karaganda region (Temirtau,).
There are metallurgical, mining, chemical industrial enterprises: ferrous metallurgy enterprises
of JSC «ArcelorMittal Temirtauy, chemical JSC «Temirtau electrometallurgical combiney,
LLP «Ecomineralsy, construction JSC «CentralAsia Cementy, heat and power industry, as well
as a well-developed transport network, etc. in Temirtau.

Conducting a detailed taxonomic analysis, the original literature data were revised and modern
taxonomic and nomenclature changes were taken into account. The habitat and geographical
distribution of species belonging to this genus within the city were clarified.

Information is given on the determination of the phytopathogenic fungus Phyllactinia suffulta
Saccardo f. oxycanthae Roum, as well as the host plant-a shrub of the species Crataegus
oxyacantha L.

Key words: phytopathogenic fungus, host-plant, powdery mildews, Erysiphales Crataegus
oxyacantha L., Phyllactinia suffulta Saccardo f. oxycanthae Roum.

Text Text Text Text Text Text Text Text Text Text Text Text Text Text Text Text Text
Text Text Text Text Text Text Text Text Text Text Text Text Text Text Text Text Text Text
Text Text Text Text Text Text Text Text Text Text Text Text Text Text Text Text Text Text
Text Text Text Text Text.
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2. Argiielles-Tico, A., Kiipper, C., Kelsh, R.N., Kosztolanyi, A., Székely, T, van Dijk, R.E.,
2016. Geographic variation in breeding system and environment predicts melanin- based
plumage ornamentation of male and female Kentish plovers. Behav. Ecol. Sociobiol. 70, 49—60.
https://doi.org/10.1007/s00265-015-2024-8.

Temipmay Kanacwvinoazot Crataegus oxyacantha L. 6ymanst ezicmepinoe xe3oecemin
akyumax, canvipaykynaxkmapuot Phyllactinia suffulta Saccardo F. oxycanthae Roum

AHoamna
Maxanaoa Kapasanowl obnvlcolnbly ipi onepkacinmik Karacvinvly (Temipmay K.) kewenepinoe
oecemin bymanvl e2icmepiniy akyHmMax CayblpayKyaiaKkmapblHbly MYpPriK KYPAMblH 3epmme) my-
panvl Oepexmep bap. Temipmayoa Memaniypeusivly, may-KeH, XUMUsIbIK, OHEPKICINn KaCInopuvlt-
dapuvl opnanackau: «ApcenopMumman Temipmayy AK kapa memannypeusi KacinopulHoapbl,
«Temipmay snexmpomemannypeusiivlk Komounamol» AK xumus Kacinopbinoapwl, « IKOMUHEPANCH
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JKUIC, «ljenmpanAzus Llemenmy KYpulavlc KaCInOpubIHOAPbL, JHCHLLY IHEPSeMmuKa OHepKacioi,
COHOQU-AK KONIK HCeNici KeHiHeH 0aMbl2aH Hcare m. 0.

Ezoiceti-meeorceiini makcoHoMUusIbIK manoay sHcypaizy yuin bacmankusl 20edu oepexmep Kauma
KaApanvin, Kazipei 3aMaHebl mMAaKCOHOMUSIBIK JCIHe HOMEHKIAMYPAbIK o32epicmep eckepinol.
Kana iwinoe ocvl mygvimea scamamoii mypiepoiy, MipwiiiK eny opmacsl MeH 2e02pagusiivlk,
mapanyvl HAaKMuLIAHObL.

Phyllactinia suffulta saccardo F. oxycanthae Roum pumonamozenoix canbipayKyiaKmapvii
aHbIKmMay mypaivl aknapam oepineen, conviMeHn Kamap, uenik ecimoixk — Crataegus oxyacantha
L. Byma mypi.

Tyitinoi ce3dep: umonamozeHoix CayblpayKyiaK, oCiMOiK-ueci, akyHmar CayblpayKyiaK-
maput, Erysiphales Crataegus oxyacantha L., Phyllactinia suffulta Saccardo f. oxycanthae Roum.

Myunucmo-pocanuvie cpuonl Phyllactinia suffulta Saccardo f. oxycanthae Roum,
ecmpeuaroujuecs y KyCmapHukosvix nacaxcoenuii Crataegus oxyacantha L. ¢ 2. Temupmay

AnHomauus

Cmamvsi codepacum OaunHble 00 UCCAEO08AHULL BUOOB020 COCMABA MYUYHUCMO-POCIHBIX
2pub08 KYCMAapHUKOBbIX HACANCOEHU, NPOUSPACMAIOWUX HA YIUYAX KPYIHO20 NPOMbBIULILEHHO-
20 eopooa Kapaeanounckoti oonacmu (2. Temupmay). B Temupmay pacnonosicenvt memannyp-
euuecKue, 20pHO000bIBAIOWUe, XUMUYECKUE NPOMBIULTEHHbIE NPEONPUSTIUSL: NPeONPUSMUs Yep-
nou memannypeuu AO «ApcenopMumman Temupmayy, xumuueckou AO « Temupmayckuii onex-
mpomemannypauveckutl komounamy, TOO «Dxomunepancy, cmpoumenvrou AO «llenmpanAsus
Llemenmy, mennosnepeemuueckol NPOMbLULLEHHOCIUY, A MAKJICe WUPOKO PA36UMA MPAHCHOPM-
Has cemo U Op.

s nposedenusi 0emanbHO20 MAKCOHOMUYECKO20 AHAIU3A ObLIU NEPECMOMPEHbl UCXOOHbIE
JUmMepamypHuvle OaHHble U YUMeHbl CO8peMentble MAKCOHOMUYECKUe U HOMEHKIAMYpHble U3Me-
Henus. Bvlnu ymounenvl apean obumanus u 2eocpaguyeckoe pacnpedeietue U008, OMHOCIUUX-
€51 K 9momy poody, 6 npeoenax 2opood.

Jlana ungopmayus 06 onpederenuu Gumonamozennoco epuba Phyllactinia suffulta
Saccardo f. oxycanthae Roum, max oice pacmenus-xo3suna — xycmapuux euoa Crataegus
oxyacantha L.

Knwuesvle cnosa: umonamocennviii  2pub, pacmeHue-Xo3auH, MYYHUCMAL pocd,
Erysiphales Crataegus oxyacantha L., Phyllactinia suffulta Saccardo f. oxycanthae Roum.
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Kapumona barem EpOosiaToBHa, MarucTp €cTeCTBEHHBIX HayK, MpenojaBareib BbIC-
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