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STUDY OF ANTIBACTERIAL EFFECT OF SOME PLANT’S
CANDIDATES ON GRAM-NEGATIVE BACTERIA

Sabitova S.G.!, Baubekova A.S?!, Orazov A.E.23, Tustubaeva Sh.T.?, Samarkhanova D.T.*

1Al-Farabi Kazakh National University, Almaty, Kazakhstan
2University of Warsaw, Warsaw, Poland
3Astana International University, Astana, Kazakhstan
‘Nazarbayev University, Astana, Kazakhstan

The increase of the mortality after surgical operations is directly connected with
opportunistic microorganisms. Long time rehabilitation and increasing demand
for new generations of antibiotics is elevate the problem to new level. The
pharmacological companies from around the world try to get solution to high level
of resistance of opportunistic microorganisms. However, evolution in the genetic
resistance of microorganisms is uncontrollable and the production of synthetic
antibiotics is demanding a lot of struggle and cost billions of dollars. Nowadays,
traditional medicine is familiar and popular among different countries. This work
includes study on antimicrobial activity of extracts of endemic plants in
Kazakhstan and several commercially available plants. The list of plants
represented in the study are: Thuja occidentalis L., Amygdalus ledebouriana Schltdl.,
Ferula soongarica Pall. ex Spreng., Zingiber officinale Roscoe., Allium sativum L.,
Armoracia rusticana P.G. Gaertn.,, B. Mey. & Scherb., Apium graveolens L.
Opportunistic microorganisms that was used during the study are: Escherichia coli
and Pseudomonas aeruginosa. Thus, A. sativum revealed antibacterial effect against
E. coli at concentration 25% which is the lowest concentration that was presented,
while to the extracts of A. ledebouriana both of the strains were sensitive.

Key words: Thuja occidentalis L., Amygdalus ledebouriana Schltdl., Ferula
soongarica Pall. ex Spreng., Zingiber officinale Roscoe., antimicrobial activity.

INTRODUCTION

Despite the fact that pharmacological ventures have created various new antibiotics
over the most recent thirty years, protection from these medications by microorganisms
has expanded. In most cases, microorganisms have the hereditary capacity to transmit
and obtain resistance from drugs, which are used as part of treatment [1]. Such a reality
is cause for concern, in view of the quantity of patients in medical clinics who have stifled
invulnerability, and because of new bacterial strains, which are multi-resistant.
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Subsequently, new diseases can happen in emergency clinics bringing about high
mortality.

The issue of microbial resistance is attracting more attention and the perspectives
for the utilization of antimicrobial medications later on is as yet questionable [2]. Hence,
the solution for the problem has to undertake, for instance, to control the use of
antibiotics, discover deeply to more readily comprehend the genes coding resistance in
microorganisms, and to proceed with studies to create new medications, either synthetic
or natural. A definitive objective is to offer fitting and effective antimicrobial medications
to the patient.

For a long time, plants have been an important source of natural products for
keeping up human wellbeing, particularly somewhat recently, with more escalated
discoveries for natural therapies. As per World Health Organization [3] medical plants
would be the best source to acquire an assortment of medications. About 80% of people
from leading countries use traditional type of medication, which has intensifies gotten
from medical plants [4].

The use of plant extracts can be of great significance in therapeutic treatments, with
known antimicrobial property [5]. Over the most recent couple of years, various
investigations have been led in some countries to demonstrate such effectiveness [6].
Numerous plants have been utilized due to their antimicrobial qualities, which are due
to compounds synthesized in the secondary metabolism of the plant. The medicinal value
of plants lies in some chemical substances that produce a positive physiological activity
on the human body. The main bioactive mixtures of plants are alkaloids [7], flavonoids,
tannins and phenolic compounds [8].

A standout amongst other studied bacterial opportunistic microorganisms is
Pseudomonas aeruginosa (Ps. aeruginosa). This microorganism is at present among the most
common reasons for disease at medical clinics and is the significant reason for ongoing
infections in cystic fibrosis patients. There are several times, when the single clone of Ps.
aeruginosa is able to infect patients by maintaining and growing in lungs for a quite a long
time [9].

Since Ps. aeruginosa is an environmental bacterium, it very well may be imagined
that virulent strains establish a particular branch in the species, which is in its course to
speciation as it has occurred with "proficient" microorganisms [10].

A couple of hours after infant birth Escherichia coli (E. coli) colonizes the
gastrointestinal tract of human newborns. Generally, E. coli and its human host exist
together healthy and with common advantage for quite a long time. The place of
commensal E. coli, where conditions for replication is suitable, is the mucous layer of the
mammalian colon. Despite the enormous literature devoted on the genetics and
physiology of this species, the mechanisms whereby E. coli assures this auspicious
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symbiosis in the colon are poorly characterized. In spite of the massive amounts of
literature on the genetic qualities and physiology of this species, the components
whereby E. coli guarantees this favorable beneficial interaction in the colon are not
enough studied and presented [11].

Plant extracts and plant-based products are still main source of pharmaceutical
agents which are used in traditional medicine. As of late interest in a massive number of
traditional natural products has expanded [12]. Microorganisms have developed
resistance from numerous antibiotic agents and this has made huge clinical issue in the
treatment of infectious disease [13]. Likewise, antibiotics and other non-natural drugs
show unfavorable impacts on host like ulcers, hypersensitivity and so on other than their
high price. The effects of plant extracts on microorganisms have been discovered by
different specialists in various pieces growing all over the world [14, 15, 16].

Thuja occidentalis L. (T. occidentalis) and Thuja orientalis L. (T. orientalis) Franco are
two unique species having a place with a similar family Cupresseaceae. T. occidentalis are
trees that grow in South Eastern Canada and the North Western United States densely
and they are native to North America, in addition thay are slow-growing trees. The
essential oil from seed layers of T. orientalis was evaluated for antimicrobial ability by Jain
and Garg et al. (1997) while its cancer prevention agent action was ascribed by Duhan et
al. (2013). In view of the above reality, in the current investigation, different concentrates
of stem and leaf of T.occidentalis were evaluated for their antimicrobial action. The
consequences of this examination may additionally fortify the proposal for the utilization
of ethno medication in the treatment and control of microbial contaminations.

Ferula soongarica Pall. ex Spreng (F. soongarica) is the plant used in medicine as a
gum-resin. A perpetual herbaceous plant of the class ferula has a place with the group of
celery (umbrella) — Apiaceae (Umbliferae). There are in excess of 160 species of Ferula on
the planet, 104 species in the Central Asian Republics, and in excess of 50 species in
Uzbekistan. The the Dzungarian ferula is native to Iran, India and Afghanistan. Species
of the genus Ferula, the neighborhood populace is called sassik kovrak, rova, ravshan,
kamol, murcha kamol and others. For the production of gum tar, 10 sorts of ferula are
basically utilized, these are stinky ferula, Kuhistan ferula, rova and others. These species
are fundamentally the same as in appearance and morphological highlights to one
another, yet in nature, the stinky (Ferula assa-foetida) is broadly disseminated in the
primary gum-pitch is acquired from this species. The piece of gum tar is for the most part
made out of essential oils, organic sulfides that give them the smell of garlic, pinenes,
coumarins and different mixtures. Ferula gum-resin in non- medical and it is utilized for
the treatment of convulsions, tuberculosis, plague, syphilis, challenging hack, toothache,
sensory system illnesses and different diseases, utilized as a tonic, expectorant and
anthelmintic [17]. Youthful shoots of ferula, squashed and blended in with sour milk are
utilized for the treatment of harmful tumors and syphilis [18].
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Liqueur gum-resin ferules and emulsions are utilized in the treatment of asthma,
seizures and apprehensive illnesses. In scientific medicine, gum-resin called "assa-
foetida" as powder, emulsion and liquor color, is utilized as a analgesic, narcotic and
entered the pharmacopeia of numerous states [15].

Ginger is an individual from the family Zingiberaceae; a little family with in excess
of 45 genera, and 800 species; its Latin name is Zingiber officinale Roscoe (Z. officinale) [16].
It is an erect lasting plant developing from one to three feet in stature; its stem is encircled
by the shealthing bases of the two positioned leaves. A clublike spike of yellowish, purple
lipped blossoms has greenish yellow brackswhich seldom blossoms in cultivation.
Ginger is genuinely a world homegrown cure. It is additionally utilized in India and
different spots like the antiquated Chinese where the new and dried roots were viewed
as particular therapeutic items.

Ginger has been utilized for cold-incited sicknesses, queasiness, asthma, hack, colic,
heart palpitation, growing, dyspepsia, less of craving, and ailment [16]. In nineteenth
century ginger fills in as a famous solution for hack and asthma when the juice of new
ginger was blended in with a little squeeze of new garlic and honey[16].

Allium sativum L. (Garlic) (A.sativum) has a place with the family Liliaceae and sort
Allium. It is a hard and perennial plant. It has a strong odor, incredible dry entering smell
and is utilized as [17]. A. sativum (garlic) has been broadly found in India, China, Asia,
Southern Europe, North America and the other Northern piece of Nigeria. Garlic has a
place with the family Allium which is an overall name for all substances which structure
allicins through enzymatic activity. At the point when new garlic is squashed, a
trademark scent is given-off which is chiefly because of the disulphides compound
allicin. Allins are scentless natural disulphides or their oxides and allicins are framed
from allin by the activity of catalyst allinase. Allicins have been accounted for to have
anti-infection movement and it is viewed as liable for a large portion of garlic's
pharmacological exercises [17].

Horseradish (Armoracia rusticana P.G. Gaertn., B. Mey. & Scherb.) (A.rusticana) is a
perennial crop having a place with the Brassicaceae family. Because of its extremely
pungent root. (A. rusticana) is grown especially for the root to be used as a spice for
groceries, and once in the past utilized therapeutically, especially as an antiscorbutic [18].
At the point when horseradish tissues are harmed by cutting, chemical from the harmed
horseradish plant cells breakdown sinigrin (a glucosinolate) to create isothiocyantes
(ITCs). The trademark scent and taste of horseradish is because of ITCs shaped by the
activity of myrosinase on glucosinolate when plant tissues is damaged [18]. The
significant segments for antimicrobial activity in horseradish are isothiocyantes. Allyl
isothiocyantes [18], phenylethyl isothiocyanate, and other isothiocyantes are contained
in ITCs removed from horseradish root. Despite the fact that usage of ITCs are restricted
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because of a extreme volatility and not appropriate water solubility, ITCs have
antimicrobial effect against microorganisms and quite high toxisity [19, 20].

Apium graveolens L. (Root of Celery) (A.graveolens) (Apiaceae) A. graveolens (Apiaceae)
grows wild at the base of the North Western Himalyas and remote slopes in Punjab and
in Western India. Celery seeds or celery seed extracts are used as flavoring agents and
also in anti rheumatic formulations as the seeds have significance as arthritic pain relief,
for treating rheumatic conditions and gout. Aside from the part in rheumatism, celery
seeds demonstrated its usage in asthma, bronchitis and incendiary conditions [22].

The Amygdalus ledebouriana Schltdl. (A.ledebouriana) is a very rare and endemic
species of Eastern Kazakhstan, that has been used basically in ornamental purposes. It is
assumed that it contains antibacterial compounds. A. ledebouriana is listed in the Red Book
of Kazakhstan. In the blossoming stage, it frames a delicate pink viewpoint. It fills in the
grass-knoll steppe, on mountain steppe slants and levels, in stream valleys and in glade
valleys. It is found in the lower regions of the southwestern Altai, Tarbagatai, in the
Dzungarian Alatau [23].

MATERIALS AND METHODS
Microbial samples

Microorganisms were cultivated in specified agar for each microorganism for 24
hours at 37°C. The authenticity of microorganisms checked by Gram-staining,
microscopic evaluation methods. Then prepared nutrient broth and sterilize tubes and
probes, petri dishes. Re-cultivation of microorganisms to nutrient broth for and
transferring to Eppendorf tubes for long storage was done. Finally, preparation of
bacterial dilution 1*10"5 CFU per ml was performed.

Culture media, antibiotic

Different culture media were used in study. Firstly, for cultivation and election of
desired microorganisms were used Endo agar (Titan Biotech Ltd., India) for E. coli and
Pseudomonas isolation agar (Titan Biotech Ltd., India) for Ps. aeruginosa. Following,
Nutrient Broth (HiMedia Laboratories Pvt. Ltd., India) and Nutrient Agar (Titan Biotech
Ltd., India) were used to cultivate microorganisms and microorganisms with plant
extracts. Ceftriaxone (Open Joint Stock Company "Borisov Plant of Medical
Preparations”., Republic of Belarus) is an antibiotic classified to Cephalosporins and
against Gram-negative bacteria.

Plant extracts preparation

The plant materials leaves of T.occidentalis, A.ledebouriana and root of F.soongarica
were obtained from different institutions and researchers, who are working with certain
plant material. Plant materials cut to small pieces to increase surface area and grinded. 5
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g of plant materials are soaked into 500 ml ethanol (96%) as a solvent material and
covered with parafilm properly. Mixture of solvent and plant material was agitated using
shaker for 3 days by 210rpm. Mixtures kept in room temperature in dark place for 7 days
and filtered through filter paper and collected in a sterile flask for further use. Rotary
evaporator was used remove ethanol and to get pure extract. The bath temp 40°C,
rotation 180 rpm, 500 mPa for 3-3.5 hours for each plant extract. Obtained extracts were
kept under fume hood to further additional evaporation of ethanol. Stock extract
solutions were mixed with DMSO 10%. The dilution of plant materials was done by the
following equation.

C (%) =V(extract)*100%/V(DMSO)
Note:

C (%) = V(extract) « 100%
(%) = V(DMSO0) °

25%=1 ml/4ml (DMSO)
50%=2ml/4m] (DMSO)
75%=3ml/4ml (DMSO)
100%=4m1/4ml (DMSO)

A.sativum (Garlic) and roots of A.graveolens (Horseradish), A. rusticana (Celery),
Z.officinale (Ginger) used in this study were purchased from the local market of Almaty
city. These plant extracts were obtained by soaking 50 g of grinded plant materials in 100
ml of ethanol and water for garlic especially [24]. The different solvents as ethanol and
garlic used for this study, in the purpose of solubility of the components of plant
materials. For example: ginger has essential oils that are not solubilize in the water. These
plant extracts not evaporated using rotary evaporator and without using DMSO 10%
solvent.

Antimicrobial activity of the plant extracts

After incubation of microorganisms with plant extract, the inhibition zone of each
disk measured with ruler.

As DMSO is used to increase antimicrobial activity of compound in the pharmacy
(sometimes in the preparation of some antibiotics), in this experiment also was used
DMSO to enhance antimicrobial activity. DMSO taken as a negative control and to
subtract the average zone of inhibition of DMSO to the average zone of inhibition of plant
extract dissolved in DMSO, to get the antibacterial activity of plant extract alone. The sum
of the 3 repetitions for each type of microorganism have to be summed and average
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measure is obtained. Thus, average zone of inhibition for 25%, 50%, 75%, 100% was
estimated. In addition, Ceftriaxone average zone of inhibition was used as positive
control.

Disk diffusion method

The method of dick diffusion involves the preparation of a Petri dish containing 15—
25 ml agar, bacteria of fixed volume are then swabbed across the agar surface [25].
T.occidentalis, F.soongarica, A.ledebouriana were used in disk diffusion method. One size
paper disk from soaked with 25%, 50%, 75% 100% extracts and then placed on agar at
equivalence distance in petri dishes with 25 ml of Nutrient agar and 1 ml 10-cfu/ml
bacterial suspension. After, dishes incubated for 24h at 37°C. After proper incubation, the
“cleared” zone (zone of inhibition) surrounding the disk is measured and compared with
zones for standard antibiotics or literature values of isolated chemicals or similar extracts.

Agar well diffusion method

Agar well diffusion is another method similar with disk diffusion method can be
employed for determining antimicrobial activity [26]. A standardized concentration of
inoculums with 0.5 ml is spread evenly on the surface of Nutrient agar plate. Four wells,
ranges from 4 - 5 mm in diameter, can be punched with a sterile cork borer aseptically on
solid surface of agar. 0.5 ml of plant extracts should be introduced into the 4 bored agar
well. The 2 remaining well should be introduced with fixed volume of positive control
and negative control. Then plates are incubated at optimum temperature and duration
depending upon the test microorganism. The interpretation of results is performed by
measuring the diameter of zone of inhibition by comparing those formed by positive
control around each well.

RESULTS AND DISCUSSION

The antimicrobial activity of plant extracts varied depending on the species used
antimicrobial activity of different plant extracts through two methods against E. coli and
Ps. aeruginosa (Table 1). Antimicrobial activity of plant extracts was observed from 1 mm
to 8.5 mm. Garlic showed antimicrobial activity against E. coli, while ginger, horseradish,
root of celery was effective against Ps. aeruginosa. However, among all studied plants
A.ledebouriana showed positive results against both microorganisms.

Table 1 - Antimicrobial activity of plant extracts through disk diffusion method and agar well diffusion method

Microogani | T.occident | A. F.soongari | Z. A. rusticana/ | A.graveolens | A.
sms alis sativum | ca officinale/Gi | Horseradish | /Celery ledebouri
(Leaves) (Garlic) | (Root) nger (Root) | (Root) (Root) ana
(Leaves)
E. coli - + - - - - +
Ps. - - - + + + +
aeruginosa
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Note: (+) susceptibility (inhibition zone > 1 mm), (-) absence of susceptibility

Figure 1 and 2 represents positive result of the study. Extracts of A.ledebouriana
cultivated with E. coli and Ps. aeruginosa show slightly significant results.

Figure 1 - A. ledebouriana/ E. coli Figure 2 - A. ledebouriana/ Ps.aeruginosa

Figure 3 and 4 demonstrate cultivation of garlic extracts with test microorganisms
of the study. As can be seen on the pictures, isolated transparent area around well with
diluted extracts show the inhibition zone. All four diluted extracts have clear inhibition
zone.

Figure 3 - Garlic/ Ps. aeruginosa Figure 4 - Garlic/ E. coli

The diameter of zone of inhibition against E. coli varied ranging from 1 mm to 8.5
mm for plant extracts comparing to antibiotic from 20 mm to 30 mm. Among 7 plant
extracts antimicrobial activity show garlic and A.ledebouriana. Nevertheless, for the
solvents (ethanol and water) there was no inhibition zone obviously. The inhibition zone
of plant extracts shows only antimicrobial activity of plant, without any assistive
compounds. The highest inhibition zone against E. coli presented by garlic at 100% (Fig.
5).

International Sciences Reviews: Natural Sciences and Technologies, Vol. 3, No. 4, 2022
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Figure 5 - The representation of plant extracts from plant materials with cultivated E. coli

The diameter of zone of inhibition against Ps. aeruginosa varied ranging from 1 mm
to 3mm for plant extracts in comparison with antibiotic ranging from 22.5 mm to 30 mm.
Among 7 plant extracts 3 of them show antimicrobial activity against Ps. aeruginosa. A.
ledebouriana and celery root at concentration 100% are effective against multi-resistant
microorganism. Compared to these two extracts ginger has antimicrobial activity, but
inhibition zone is not significant (Fig.6).

H25% m50% 75% 100% M Antibiotic M Solvent

Figure 6 - The representation of plant extracts from plant materials with cultivated Ps. aeruginosa

It was established that A. ledebouriana possessed antimicrobial activity against Gram-
negative (E. coli, Ps. aeruginosa) microorganisms. Previously there was no study about
antibiotic effect of this plant. A. ledebouriana known as decorative plant, the other reason
this plant is endemic in Kazakhstan.

According to Cheesbrough (1984) an antimicrobial agent which the diameter of the
zone of inhibition is above 3mm, the organism is said to be sensitive but if it is 2mm or
less than that, the organism is said to have resistant against the particular agent.
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Therefore, considering the statement of Cheesbrough and comparing results from
Figure 5-6, E. coli and Ps. aeruginosa are sensitive to A. ledebouriana at concentration 100%.
So, for ginger and celery root Ps. aeruginosa is resistant.

Regardless, garlic extract is possessed antibiotic effect against Escherichia coli at low
concentration (25%) compared to A. ledebouriana. The sensitivity of microorganisms was
significantly increased with the increase of garlic extract concentration.

There are several factors that effect on reduction of antimicrobial activity and the
presence of phytoncides in the plant. The season and time of collection of plant materials,
storage conditions, extraction methods, types of solvents are directly influence on the
presence or absence of phytoncides, which is the main indicator of antibiotic activity. For
example: the volatilization of some compounds can appear during inappropriate drying
of the plant materials in drying oven or during usage of rotary evaporator with increase
in temperature of water bath. Furthermore, according to antibiotic activity data of garlic
and ginger is revealed that even high temperature garlic preserve antibiotic properties
[27]. However, ginger totally lost antimicrobial effect against tested microorganisms.
Consequently, further research is required to provide more information and data.

CONCLUSION

Garlic (A. sativum) is the only extract which has antibacterial activity against E. coli.
The antimicrobial effect of Garlic was studied in a wide variety of research. The effect of
the Garlic extract was proved. Application of plant extracts as antibiotics in modern
medicine have to be considered into account.
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Keii0ip eciMaik kaHAUAATTAPBIHBIH AHTHOAKTEPUSIIIBIK dCePiH rpaMMTepic
0axTepusira 3eprrey

Xupyprusuislk ~— onepanysuiapAaH  KeWiHri  eJiM-XKITIMHIH — apTybl IIapTThl  MaTOTeHI1
MHUKpPOOpPIraHU3M/IEPMEH TiKeJed OainaHBICTBL. ¥3aK OHANTY >KOHE jKaHa OybIH aHTHOMOTHKTEpiHEe
CYpPaHBICTBIH ~ apTybl MOCENIeHI JKaHa JIeHreldre KeTepell. ©OJEMHIH TYKHip-TYKIipiHeH
(hapMaKoNOTMsUIBIK  KOMIAHUSUIAp  ONIOPTYHHCTIK MHUKPOOPTaHM3MAEPIIH KOFaphl KapchbLiacy
JICHreliHiH MoceJeciH Imemryre TheIpbicaigbl. AJaiaa, MHKPOOPTaHM3MIEPAIH T'€HETHKAJBIK
TYPaKTBUIBIFBIHBIH JBOJIIOIMACHIH OaKbllay MYMKIH €Mec >KOHE CHHTETHKAJIBIK aHTHOMOTHKTEP.i
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OHJIIPY YJIKEH KYpecTi KaxkeT ereni. Kazipri yakpITTa IoCTYpill MEIMLIMHA SPTYPII eaepae TaHbIMaIl.
Byn skympic KazakcTaHHBIH 3HIEMUK OCIMIIKTEpl JKoHE OipKartap HapbIKTBIK ©CIMIIKTEpIiH
IKCTPAKTTAPBIHBIH MHUKPOOPTaHU3MIEpTe Kapchl OEICCHIUTITIH 3epTTey i KaMTHABI. DKCIICPUMEHTTIK
OemiM anABIHFBI 3ePTTEYJepPre HETi3NeNreH >KOHE INOJyFa EHri3iireH. 3epTreyne YChIHBUIFAH
ecimpikrep Tizimi: Thuja occidentalis L., Amygdalus ledebouriana Schlitdl., Ferula soongarica Pall. ex
Spreng., Zingiber officinale Roscoe., Allium sativum L., Armoracia rusticana P. G. Gaertn., B. Mey. &
Scherb., Apium graveolens L. 3eprrey OGapsichlHma IaifajdaHBUIFaH  ONIIOPTYHHUCTIK
MHKpoopranmsMaep: Escherichia coli sxone Pseudomonas aeruginosa. Hotuwkecinze, A. sativum 25%
KOHIeHTparwmschiaaa E. coli-re Kapcsr 6akTepusira Kapesl acep eTkeHin kepceteni. by A. ledebouriana
SKCTpaKTapbIHA ce3iMTal OOJIFaH Ke3/¢ YCHIHBUIFaH €H TOMEHT1 KOHIICHTPAIU.

Kinr cesnep: Thuja occidentalis L., Amygdalus ledebouriana Schltdl., Ferula soongarica Pall.
ex Spreng., Zingiber officinale Roscoe., Mukpo6ka Kapchl OeJICeHITIK.

HN3ydyenue aHTHOAKTEPUAIBLHOTO 1eCTBUSI HEKOTOPbIX PacTeHUIi -
KaHIWIAaTOB HA rPaMOTpHUIIATe/IbHbIe 0aKTepuu

VYBenu4eHne CMEpTHOCTH IOCIIe XMPYPTUYECKHX ONepaluil HalmpsMyl0 CBS3aHO C YCJIOBHO-
MaTOreHHBIMH MHKPOOpraHn3Mami. J{nurenbHas peabuiinTanust U pacTyIlUi cripoc Ha aHTHOMOTHUKU
HOBOTO IOKOJICHHSI MTOJJHUMAIOT NMPo0JIeMy Ha HOBBIH ypoBeHb. DapMaKoJIOrHYecKue KOMIAaHUH CO
BCEr0 MHpa IBITAIOTCS MOJYYUTh PELICHUE MPOOJIeMbl BBICOKOTO YPOBHS PE3UCTEHTHOCTH YCIIOBHO-
MaTOTeHHBIX MUKPOOPraHu3MoB. OTHAKO ABOJIIOLMS [CHETHYECKOW YCTOWYNBOCTH MUKPOOPIaHU3MOB
HE MTOJ1aeTCsl KOHTPOJIO, ¥ TPOM3BOACTBO CHHTETHUECKUX aHTHOMOTHKOB TpeOyeT O0IIbIIoi GOphObI.
B Hacrtosimiee BpeMsi TpaJWIHMOHHAs MEAWIMHA XOPOIIO M3BECTHA M IOMYJISIPHA B Pa3HBIX CTPaHaX.
[JanHas paboTa BKJIIOYaeT B ce0sl M3ydeHHE aHTUMHKPOOHOW aKTHBHOCTH SKCTPAKTOB 3HICMHYHBIX
pactenuii Kazaxcrana u psja peIHOYHBIX pacTeHHH. DKCIIEPUMEHTaIbHAS YacTh ObLIa OCHOBaHA Ha
NpEeABIOYIINX HCCICJOBAaHUAX M BKIIOUYeHA B 0030p. CIHCOK pacTeHWH, NPEICTABICHHBIX B
ucciaemoBanuu: Thuja occidentalis L., Amygdalus ledebouriana Schlitdl., Ferula soongarica Pall. ex
Spreng., Zingiber officinale Roscoe., Allium sativum L., Armoracia rusticana P. G. Gaertn., B. Mey. &
Scherb., Apium graveolens L. VYclIoBHO-IATOr€HHBIMA MHKPOOPTaHH3MAaMH, KOTOpbIE ObLIH
WCIIONIB30BaHbl B XOj€ HccienoBanus, sBisitoTes: Escherichia coli m Pseudomonas aeruginosa.
PesynpraThl moka3ssiBaroT, uto A. sativum mposBisin anTubakTepuanbHeil addekt npotus E. coli B
KOHUIEeHTpauu 25%. DTo camasi HU3Kasi KOHIIEHTpalus, KoTopas Oblia Npe/ICTaBlIeHa, B TO BpeMsl Kak
K akctpaktam A. ledebouriana o6a mrramma ObITH 4yBCTBHTENBHBI.

Kmoueswie cnosa: Thuja occidentalis L., Amygdalus ledebouriana Schitdl., Ferula soongarica Pall.
ex Spreng., Zingiber officinale Roscoe., anTuMuKpoGHast aKTUBHOCTb.
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Acrana k., Kazakcrau

Annporammsa: Makaaaga Typkictan OOABICBIHBIH KAMMAaTBIHA —KbICKAIlla
curnarrama OepiareH. TypkictaH OOABICBIHBIH 3aMaHayM KAMMATBIH CHUIIaTTay
yuIiH o004bIC ariMarblHAa OpHasdackaH 10 MeTeocTaHIMsl OOJBIHINIA HeTi3Ti
MEeTeOPOAOIMAABIK — Kopcetkimrepainy 1990-2021 Xblagap apaabIrbIHAATEI
oprallaJaHfaH MoHAepi aHBIKTaaAbl. Aya TeMIlepaTypachl, aya bLAFaAAbLABIFE,
JKaybIH-IIAIIIBIH ~ MOAIIEpi  >KoHe  >KeA  JKBblA4aMABIFBI  KOpCeTKilTepi
KapacTeIpblaabl. OAapAbIH Kbl ilTIiHAETI XKYPici MeH KOIDKBIAABIK AVMHaMMKAaChI
TaaAaHABI.

TIPEK co3aep: KAuMart, aya TeMIiepaTtypachl, KOHTMHEHTTiAiK I/IH,ZI,eKCi, aya
bIAFYaAABIABIFBI, >KaybIH-IITAIITBIH, JKe.

KIPICIIE

Typxicran o6as1ch! — KazakcranHblH OHTY CTiriHgeri o0abic. Xep aymarsr 117,3 Mb1g
kM2, xaabIK canbl 2 000 000 agam (2018 x.) [1]. O6abic opTaabFsl — TypKicTaH KaAachl.
Coarycriringe Yavitay, msirpicbiHAa JKaMOb1a, OaThichiHAA KbI3bI10pAa 00ABICTapBIMEH,
oHTycTiringe ©s3dekcran PecriybankacpiMe mekreceai. Typkictan 004bICHIHBIH peabedi
Oipkeaki eMec, >Ka3bIKTHIKIIEH KaTap OpTallla >KoHe Omik Tayaap Aa 6ap. OHaa opTypai
Taburn aanagmadrrap Oap. Coarycriringe bernakgasa >koHe MOJBIHKYM III©A€IATI,
opraablrbiHAa Kapatay >xoTacekl, OHTYCTiK-1IbIFbIChIHAA Tsanb-Ilanb Tay >koTasapsl, aa
oHTicTik-OaThIcbIHAA KBIBBIAKYM 111041 >KaThIp. O0ABICTBIH 9pTYPAi KAUMATTBIK >KaFAalibl
ajaMAapAblH OMip-TiplIidirie >KoHe 94€yMeTTiK-DKOHOMMKAABIK >KarAaliblHa Tikeaen
acep ereai. COHABIKTAH OOABICTHIH 3aMaHayl KAMMATbIH YaKBITTHIK >KoHe KeHiCTiKTiK
Typrblda Oarasay KaxkeT. TypkicraH o0abichl KazaKkcTaHHBIH €H BICTBIK >KoHe KyaHIIIbLA
aiMaKTapbIHBIH Oipi 00ABIII caHaAaAbL.

TYPKICTAH OBABICH KAVIMATBIHBIH, EPEKITNEAIKTEPI

Typxicran 004bICBI KAMMAaThl KOHTMHEHTaAbAl, KyaHIIBIABIKIIEH >KOHe >KbIAY/bIH
MOAABIFBIMEH cunarttalaabl. KAnMaThIHBIH KOHTMHEHTAaAbAIr KyHAi3 OeH TYHHIH, KBICHI
MEH >Ka3bIHbIH TeMIlepaTypaAblK alblpMalllblAbIFbIHBIH YAKeHAITIMeH cuIarralaabl.
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Typxicran 0OABICBIHBIH KAMMATTBIK >KafAaliblH cunarray yuriH 1990-2021 xwragap
apaasirpiHaarsl - Kaszakcran PecniyOamkacel I'eoaormsi, ®koaormst >KoHe TaOAUFU
pecypcrap MuHucCTpairine kKapactol «Kasrumgpomer» PMK  meTeopoaormsabix
CTaHLIMsIAapbIHbIH AepeKTepi naijaaaHblAAbL.

Typkicran oOapicein kamTy ymiH 10 merteopoaorusaank crannuasap (MC)
TaHAaABIl aablHABL (kKecte 1, cyper 1). Kecrege o004abic TeppuUTOPUSACBIHAAFBI
MeTeOpOAOTUAABIK CTaHCalap pPeTi COATYCTiKTeH OHTYCTiKKe Kapail OepiareH >KoHe
0JapAbIH TeHi3 JgeHreiiiHeH OmMikTiri kepceriareH. TeHi3 aeHreiliHeH eH TeMeH (184 m)
opHaaackaH KpI3blakyM MeTeocTaHIMACH KBI3BIAKYM IIIOAIHIH COATYCTiK-IIBIFBIC
Oeairinge opHasackaH. Tenis aenreitineH eH >Korapsl (1122 M) opnasackan Tacapsik
meTteocTtanyscel Tsanp-Illans Tay >KOTachIHAAFbl YAKEH Tay aHFapbhlHAA OPHAAACKaH.

Kecre 1. TYpKiCTaH O6AIJICbIH,Z|,anI METEOPOAOTUAABIK CTaHOVIsIAAPp

MC TeHi3 geHreiHeH OMIKTIri, M
TacTsr 189
AnbIicai 820
Typkicran | 205

Kesprakym | 184

PrIcKy 0B 809
[IermkenT | 606
Tacappix 1122
Kaspirypr | 598
[MMapaapa 271
XKetrican 261
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INerenpa

D TYPKICTaH 0BMbICHIHEIH
wekapacsl
SaeHgep
l:l Kenaep
""" BuikTik Wkanacs (200-250 m)
MerteocraHyuanap

— — — MereocTaHyuaHEK BarsTel

Cyper 1. Typkicran 00ABICBIHAAFbI METEOPOAOTVIABIK CTAaHIINSIAAD
AYA TEMIIEPATYPACHIL.

O0apIc aliMarbIHAA Ka3 MayChIMBI BICTBIK, Y3aK >KoHe epeKIlle Kyprak. EH bICTBIK aii
miaje aiblHAAQ aya TeMIlepaTypachlHBIH aOCOAIOTTIK Makcumaabdi MoHi MC
Krizprakymaa 1995 >xp1anr 51°C 6oaraH. OHipaeri KbIC MayChIMBI KbICKA 9pi JKyMcak, Kap
JKaMBIAFBICBI TYpaKchl3. EH CyBIK all KaHTap4da aya TeMmIlepaTypacbIHBIH aOCOAIOTTI
MuHnMaabai MaHi MC Tacrteiga 1969 sxpras munyc 43°C 6oaraH [2].

Typxkicran xkanmMaTsl KardaliblHAa aya TeMIlepaTypachl peXMUMiH cuIlaTTray YIIiH
1990-2021 >xplagap apaablfblHAa OpTallladaHFaH alAblK >KoHe O KBIAABIK —aya
TeMIlepaTypachl MOHAEPi KapacThIPhLAABI (KecTe 2).

Kecre 2. Oprarma aitablK >KoHe OpTallla XBLAABIK aya TemIieparypacsl, °C

MC 1 2 3 |4 5 6 7 8 9 10 (11 |12 | Kba

Tacts -81 |-53 |35|134|203]|261 |27,7|256|183|10,0|0,9 |-6,0 | 10,5

Annpican 2,7 |-1,6 (44 115 (17,7234 |257 (24,4 |18,2|10,8 3,6 |-09 | 11,2

Typkicran |-28 |00 |78 153219272 [290|274|20,7|124|4,6 |-1,7 | 13,5

Keoispakym | -3,6 | -08 (7,3 1153 (222|279 30,0281 |20,8|122|3,7 |-23 | 134

Peickyaos |-1,2 0,2 |62 |126|178|23,0 [256|246 (192|121 |54 |06 |12,2
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IMervkent |04 (1,3 |78 | 14,0193 |24,4 | 26,8258 |202|130(6,1 |1,1 |133

Tacappix 24 |-10 (48 (10,7153 (199 |22,2(21,2|16,0|9,7 |4,0 |-0,7 | 10,0

Kaspirypr |-04 |15 |80 ]138(191|244 [269|256|20,0|129|6,2 |11 |133

Hlapaapa |-02 |19 |86 156220272 |292|274|21,4|143|6,6 |10 |14,6

XKerpricam |05 |28 |94 |16,0]220|26,8 |28,0|258|201|134|6,6 |16 |144

Typxicran 004pICBI aymarblHAa OpTallla >KBIAABIK aya TeMIlepaTypachl
coaTycTikTeH  OHTycTikke Kapant 10,5°C-tan 14,6°C-xa aeniH eceai. bipak Tayabl
aliMaKTapga aya TemIileparypacsl Oipmama temengey. En ouik MC TacaprikTa opraiia
KbLAABIK aya TeMItepaTypacsl 10,0°C Kypaiigpbl.

EH caaKpIH all KaHTapAa ayaHbIH OpTallla TeMIlepaTypachl 0OABICTBIH COATYCTIriHAe
muHyc 8,1°C, aa oHrycriringe 0,5°C Kypaiapbl.

EH >XplABI ail ITiageAe ayaHBIH opallla TeMIlepaTypachl OOABICTBIH COATYCTiTiHAe
27,7°C, onrycriringe 29,2°C 601a4bl. A2 00ABICTBIH €H BICTHIK >Kepi - KpI3plAKyM 1m1eaiHAe
30,0 °C-ka TeH.

Aya TeMmmepaTypacbhlHBIH >KbIA ilIiHAeri Xypici 2-cyperrte OeiiHeaeHreH. Aya
TeMIlepaTypackl KBICTaH >Kasdfa Kapall ecedi, MaKCMMyMBIHa IIliaje alblHAA >KeTeai,
MMHUMYMBbIHa KaHTap alblHAa Tycedi. TemrepaTypaHblH XbIAABIK amrantydacel MC
Tactsl >xene Kpi3blakym cranumsaapsiaga 35,8°C sxene 33,6°C, aa MC Tacapbik >koHe
Kertricait crannusaapoeiaa 24,6°C sxone 27,5°C Kypaiabl.

T,°C
30,0

250 /7 ~—\
7 N
20,0 A\
// N
150 | y /4 AN

100 / / A\

/ N\
Y/ W
50 / \\
0,0 | 4 "Ullf | | | | | | 1 1 \ ) LN
1= 2 'f 3 4 5 6 7 8 9 10 11 12
50 f«/
.
-100 -
=== TaCTbl == K bI3bIIKYM Tacapbik HeTbican

Cypert 2. Aya TeMnepaTypachIHbIH KbIA illliHAeTi Xypici

Mpricaa petiHage Tayabl JKepae OpHaaackaH TacapbplKk MeTeOCTaHLMACH MeH
O0O/BICTBIH, OHTYCTIiriHAe >Ka3blK >Kepae OpHadackaH JKeTbicall MeTeOCTaHIIVSICBIHBIH
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oprama >KbIAABIK aya TeMmmeparypaceiHbiy 1990-2021 >Kblaszap apblABIFBIHAAFBI
KOIDKBIAABIK AVHAMMKAChIH KapacThIpablK. OpTama >KbIAABIK aya TeMIlepaTypachl
COHFBI 32 >KblA illliHAe ©cCcy TeHAeHCUsChIHa e OoAfaH, SAFHM aya TeMIlepaTypachl
OipTiHgen ecim keaeai (cyper 3).

T, °C y =0,0255x + 14,018
16 r R*=0,1521

15
14

13

12 | R?=0,3326
11

10

O N MNTNONNNAD A NNTNORNNNDOANMTNONKA O o
A OO OO OO OO N O OO0 0000000 o ™ v v e o o NN
R R R R R R R R R R R R R R R R R R R R R
o AN AN AN AN AN AN AN AN NN NN NN NN N NN
==s==TacapblK =g eTbICal NuneitHan (Tacapbik) —— JIuHeWHanA (HeTbican)

Cyper 3. Opraiia >XbLAABIK aya TeMIIepaTypachIHBIH KOIDKBIAABIK AMHaMIKaCHI

KauMaTThlH KOHTHHEHTaAABIABIFBIH Oaraday VIIiH KeH KOAAAHBLAATBIH d4ic
/.T'opumHCcKUI yCbIHFaH KOHTMHeHTaAbAiK nHAeKCiH (K) koaganabIk [3]:

1,7A
sing

K =

— 20,4 (1)

KMYHJa A — aya TeMIlepaTypacbIHBIH KbIAABIK aMIIAUTYAACHl; (p — reorpapusAAbIK eHAiK.

/. TopumHCcKmMit OOMBIHIIIA KOHTMHEHTaAbAIK MHAEKC MOHAepi KOHTMHEHTTiAiK
apTKaH caiiblH ©CeTiH eKi TaHOaAbl caHAapMeH I1alibl3 eceOiMeH KepceTideai (3-kecte).

Kecre 3. A.T'opunnckuit OOJBIHIIIA KOHTUHEHTAaAbAIK MHAEKCI KpUTepuitaepi

k Kanmar curiaTsel
k<20 JKYMCaK TeHi3 KAMMaThl
k =20,1-30% KOHBIp>Kall TeHi3 KAMMAaThI
KOHBIp>Kall KOHTUHEHTaAbAL
k =30,1-50%,
? KAMAT
k =50,1-70%, KOHTUHEHTaAbAl KAMaT
k =70,1-90%, KYPT KOHTMHEHTaAbAl KAMMAT
K>90% KYIITi KOHTYHEHTaAbAl KAMMAT
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bisain ecenreyaepimis OoipiHIma Typkicran 004bICBI KAMMATBI KOHBIp>Kall
KOHTMHEHTaAbAl >KoHe KOHTMHeHTaAbai 00aabl (kecTe 4). KaumMmartsl eH XyMmcak >kep
00ABICTBIH OHTYCTIiK-IIIBIFBICEIHAA TayAbl JKepae opHadackaH MC Tacapsik MaHbI (42%).
OHga KAnMMaT KOHbIp>Kall KOHTVHEHTaAbAl.

A2 KauMaThl eH e3repMeai >Kep — OOABICTBIH COATYCTiriHAeri MOJBIHKYMHBIH
COATYCTIK I1eTiHAge opHaaacKaH MC Tactsl MaHbI (66%). OHga KAMAaT KOHTMHEHTAAbAL
OO0ABIII cCaHaAaAbL.

Kecrte 4. KauMaTThIH KOHTUMHEHTAAbAIK MHAEKCI

MC k Kanmat curmaTer

TacTpl 66 KOHTMHEHTaAbAl

Anrbican 50 KOHBIP>Kal KOHTVMHEHTaAbAl
Typkicran 58 KOHTMHEHTaAbAl
Keprakym | 64 KOHTMHEHTaAbAl

Ppickya0B 47 KOHBIp>Kall KOHTMHEeHTaAbAl
IIpIMKeHT 48 KOHBIp>Kall KOHTMHEeHTaAbAl
Tacappik 42 KOHBIp>Kall KOHTMHEeHTaAbAl
Kaspirypr 49 KOHBIP>Kall KOHTVMHEHTaAbAl
MMapaapa 55 KOHTMHEHTaAbAl

XKetrican 51 KOHTMHEHTaAbAl

AV A BINFAAABIADBITHL.

Typkicran KanMaThl >KardaliblHAa aya bIAFaAABIABIFBIH cunarray yuriH 1990-2021
KBLAJAp apaAbIFbIHAAFBI OpTallla alAbIK >KoHe OpTallla >KbIAABIK CaAbICTBIPMaAbl aya
BLAFaAABIABIFBI MOHAEP1 KapacThIpblAAbI (5-KecTe ).

Kecre 5. Opratma ajiabIK >KoHe OpTallla >KbLAABIK CaAbICTHIPMaAbl aya BLAFAAABLABIFEL, %

MC 1 (2 (3 (4 |5 (6 (7 (8 [9 [10 [11 [12 | Keia
TacTsr 81 |77 |68 |50 |41 |31 |31 |30 (34 |51 |71 |80 |54
Anrpicarii 66 |67 |64 |55 |45 |35 |32 |30 |33 |48 |64 |65 |50
Typxkicran |79 |74 |64 |52 |43 |34 |33 [32 |35 |51 |71 |80 |54
Kespiakym |82 |77 |65 |52 |41 |32 |30 |30 |34 |49 |73 |81 |54
Poickyaos |69 |70 |67 |61 |55 |44 |38 |33 |36 |53 |65 |67 |55
[eimMkenT |74 |73 |67 |62 |56 |44 |37 |34 |37 |54 |70 |74 |57
TacapsIk 71 |71 |69 |66 |63 |54 |47 |44 |47 |60 |67 |69 |61
Kasprrypr |76 |74 |68 |65 |59 |44 |36 |33 |36 |53 |70 |76 |57
Hlapaapa 83 |79 |70 |62 |52 |42 |38 |39 |43 |54 |71 |81 |60
Ketpicait 81 |78 |73 |65 |53 |42 |43 |48 (51 |61 |74 |80 |63
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O6GapIc ariMarbIHAQ >KBLAABIK OpTallla aya BIAFaaAbIABIFBEI 50-63 % apaabIFbiHAA
0o0aaabl. Aya BIAFAAABIABIFBIHBIH >KBIA ilMiHAeri >Kypici 4 cypeTre OeliHe/AeHIeH.
Typxkicran 004bICHI aymaFblHAa OpTallla aya BLAFaAABIABIFBI KBIC aiiaapbiHga 70-85 %
JKOFapblaall, ka3 anaapsiHaa 30-45 % TeMmeHAelal, IFHU Ka3Aa aya Kyprakray, KpIcTa —
plLAFaAAblaay Ooaaapl. JKasaa ayachl epekille Kyprak >kepaep Tacrel, Amipicail >KoHe
Kp13p124KYM OOABIIT TaOBLAAABI.

Kasakcran kammaTsl aHBIKTaMachl OovibiHINA [4] aya braFaaabpiabiFsl 30 %-AaH
TOMEH, SIFHI ayachl KypFaK KyHAep caHbBl OOABIC ayMarblHAa 126-199 kyH KypaiiAbl.
Typxicran men Kpsbakym crannmsaapsinga 199 sxene 194 kyn, aa Tacaprix xone
Mlapaapaaa 129 >xenel28 kyH 60aaabl.
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Cypert 4. CaabICcThIpMaAbl aya bLAFaAABLABIFBIHBIH KbIA iIIIHAETI XY pici
KAYBIH-IITAIIIBIH.

Typxkicran kanmaTsl >KaFdalbIHAA >KaybIH-IIAIIBIH PeXKUMIH cunarray yurin 1990-
2021 >xplagap apaablfblHAA OpTallladaHFaH aliAbIK >KoHe >KBIAABIK >KayblH >KMHAaFrbl
MoHJepi KapacThIPhLAABI (KecTe 6).

Kecre 6. A114bIK >KoHe >KbLAABIK >KaybIH-IIAIIBIH JKMHAFBl, MM

MC 1 |2 |3 |4 5 6 (7 |8 |9 |10 |11 |12 | )Kea
Tactsl 15|14 |20 ({21 |17 |9 |10 |3 |3 |11 |19 |15 | 157
Arpicait 72 |74 174 |64 |51 |16 |13 |6 (6 |30 |67 |75 |547
Typkicran |25 |26 |31 |23 |21 |8 |4 |2 |2 |12 |26 |26 |207

2 |1

9

4

Kespiakym |16 |15 |19 |17 |13 |4 |3 6 |15 |15 | 126
PrickyaoB |86 |97 |86 |90 |68 |28 |17 13 |51 [ 82 |92 | 720
[MeiMkent |78 |90 |81 |74 |56 |24 |10 9 |39 |74 |77 | 614
TacappIk 70 |85 |98 | 123 | 103 |43 |21 |13 |16 |56 |81 |77 | 787
Kaspirypr 61 |70 |67 |61 |53 |17 |7 |4 |5 |24 |56 |61 |487
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[Mapaapa 28 137 136 |29 |21 (6 (2 |1 |2 |9 |28 |31 |230
Ketrpican 37 |47 |47 |40 |26 (7 |1 |2 |3 |13 |34 |39 |29

JKaypIH-11ansiH MeArttepi 00AbIC aliMarbIiHAQ 9pTYpAi 60aaAbl. KBIAABIK KaybIH-
IIaIIBIH MOAIIepi TeHi3 JeHreiliHeH OMiKTiKKe OarbIHBIIITHL. OFaH peAbeTiH MHillliHi MeH
OeTKeli1epAiH DKCIIO3UIMCH Aa acep eTeai. KayblH Tayabl aiiMaKkTapaa KeOipek, >Ka3bIK
Xepaepae asgay Kayaabl. Tacapbik, Pricky 0B >xoHe IIIbiMKeHTTe XblabiHa 787, 720 MM
KoHe 614 MM >KaybIH Kayaabl. KpI3blaKyM H1eaiHae >KbiabiHa 126 MM, MoiisiakyMaa (MC
Tactsr) — 157 MM FaHa >KaybIH >KayaAbl.

Kexrem anaapsinga Ttayawsl Tacapwikta 123 MM-Te aeiiiH >KayblH >KayaAbl, aa
Krisprakym mesinge 13-17 MM kayaapbl.

JKaybIH-IIaIlIbIH  MeAIIepiHiH >KblA immiHgeri XXypici 5 cyperre OeliHeAeHIeH.
JKaybIH-IITaIIBIHHBIH KBIA iITiHAe 2 MaKCUMYMBI >KoHe 2 MUHMUMYMBI Oap. JKaybIH-
IIaIIBIH Ka3da >KoHe KbICTa a3 >Kayaabl, KOKTeM MeH KysJde KeOipek >kayaabl. Kirmri
MUHVMYMBI Ka3ja IIiage aiblHAQ, >KOFapFbl MaKCMMYMBbI KOKTeM alilapblHa ColIKec
keaeai. O0apICTa Xa3 Me3TiAl >KaybIHFa TaIlIlIbl.
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M Tactol B Kbi3blKym TacapbiK, eTbican

Cypert 5. Ai1ABIK >KaybIH-IIIAIIbIH JKMHAFBIHBIH Kbl ilIiHAeTi Xy pici

Mkricaa peTiHge Tayabl JKepde OpHadackaH TacapblK MeTeOCTaHIIMSCBI MeH
OO/BICTBIH, OHTYCTIiriHJAe >Kas3blK >Kepae OpHalackaH JKeTbicall MeTeOCTaHIIVSICBIHBIH
KBIAABIK >KaybIH >KuHarelHbIH  1990-2021 >Xplagap apaabifbIHAAFBl  KOIDKBLAABIK
AVIHAMUKacCbhIH KapacThIpAbIK. JKbLAABIK >KaybIH >KMHaFbl COHFBI 32 >KbIA illliHAe a3aro
TeHAEeHCHIChIHA Ve O0AFaH, SIFHU >KaybIH MeAlllepi OipTiHAen a3aliblll Keaeai (cypert 6).
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s Tacapbly, o Hetbicat = JIuHenHaa (TacapbiK) = [luHeMHaa (HeTbican)

Cyper 6. JKb1a4BIK >KaybIH KMHAFbIHBIH KOIIKBIAABIK, AMHAMMKaCHI

JKEA. TypkicTan KAMMaThl KarJaliblHAa Kea pe>XXMMiH cunarray yuria 1990-2021
KblAZap apaAblfblHAQ OpTallla alAbIK >KoHe >KBIAABIK >KeA >KblAAaMABIFBI MoHAepi
KapacThIpbLAAbL (KecTe 7).

Kecre 7. Opramia aitabIK >KoHe OpTalla >KbLAABIK, KeA KbLAAaMABIFEL, M/C

MC 1 2 3 4 5 6 7 8 9 10 |11 |12 | XKeia
TacTer 35139 (43 |45 (38 |33 (33 (35|33 |33 (34|33 36
Anpicait 1,5 120 (21 (2523|2224 (27 24|18 15|15 |21
Typkicran |21 |24 ({28 |38 (35|34 |33 |34 |31 (24202029
Kespiakym | 1,7 (22 126 (32 (29 (29 (31|31 |26 21|17 |15 |25
Peickyaos | 3,1 {35 (39 |42 |34 |32 |36 (39 3632|3229 |35
IMermkent (1,8 |1,8 2,1 (24 |22 (20 (20 (20|17 |16 |15 |15 |19
Tacapbix 1111|1115 (14 |13 |15 |14 (12|10 |10 (10 |12
Kasprrypr |25 |25 (26 |26 |26 |26 |26 |25 |24 (24 (22|22 |25
IMMapaapa 26 (27 126 (26 29 (282826 (22 (2223|2426
JKetrpican 1,9 120120 2122|2017 (15|13 |14 |16 |18 |18

OGapIcTa COATYCTIK, COATYCTiK - IIBIFBIC >Keagepi OaceiM. Peavedi oprypai
JKepaepJe JKepridikTi >keasep >Kakcbl damuabl. O0abicTa >KeaAiH OpTalla >KBIAABIK
KbIAAaMABIFBL 1,2 - 3,6 M/c apaabiFsiHaa 00aaabl. JKeaaiH eH >XOFaphl KblAAaMABIFBI
Tactel >xeHe PrIcKy10B MeTeocTaHIMsIAapblHAa OalikaaaAbl.

Keragamapresr 15 M/c >xea Kymri >kea 004w caHaaaasl, aa 30 M/c >KeTKeHAe 04
KHuparTy Kyl Oap ere KayinTi >kea 00ablll caHadaapl. Typkicran o0aricbiHAa Kaparay
JKOTaChIHBIH, OHTYCTiK-OaTbhic OeTkeiliHAe OpHaJackaH ApBICTaHALI ©3€Hi aHrapbIHJAA

International Sciences Reviews: Natural Sciences and Technologies, Vol. 3, No. 4, 2022



27

Kapabac ky1ri Tay-anrap >keai 6ap. Kea coaTyCTiK-IIIBIFBICTaH OHTYCTiK-OaThICKa Kapaii
coraanl. Kapabac >xeaiHiH >kbpragaMAbIFst 40 M/c aetiiH xeTeai [5].

Kaszakcran kanmaThl aHbIKTaMack! OoribiHINa [6] MC Amipicaiiga MakCcuMaabAi >Kea
KBLAAAMABIFBL 44 M/c, aa xea ypaici 52 M/c xertkeH. ConsiMeH katap MC Illass,
[IsimKkeH >xoHe KpI3bLAKYMa MaKCUMaAabAi JKea XKbla4aMABIFeI 30 M/c-TaH acKaH.

JKea >xplasaMABIFBIHBIH >Kb1A iITiHAETI JKYpici 7 cypeTTe OeliHe 1eHTeH. JKe KbIC IeH
KOKTeM alidapbIHAa OipIllaMa KapKbIHMeH COKCa, >Ka3 OeH Ky3 aildapblHAa JKblAAaMABIFBI
TeMeHaeliai. Mpicaabst MC TacTbiga skeaablH opTallla aliAbIK JKblA4aMABIFBI KOKTeMae 4,5
M/c Kypaca, KbIC JKoHe >Ka3 aiaapsiHga 3,3 M/c TemeHAelAl. Aa >xeai eH casiObIp Xep —
MC TacapsikTa >kb11 OOVIBIHAA OPTallla ailABIK Kea Kbla4aMABIFE 1,1-1,5 M/c Kypaiiabl.
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Cypert 7. Kea 5bl14aMABIFBIHBIH XKBbIA ilTiHAET JKypici
KOPHITHIHABI

Typxicrtan 0OABICBIHBIH 3aMaHayM KAMMAaTBIH CUIIaTTay YIIiH 0OABIC aiiMarbIHAA
opHasaackaH 10 MeTeocTaHIMs OONBIHIIIA HETi3Ti METEOPOAOIMAABIK KOPCETKIIITepAiH
1990-2021 xplagap apaabIFBIHAAFBI OpTalllaJaHFaH MoOHJEpi aHbIKTaaAbl. Aya
TeMIIepaTypacsl, aya bLAFaAAbLABIFBI, >KaybIH-IIAIIbIH MOAIIEP] JKoHE KeA KblAAaMADIFbI
KOpCeTKimTepi KapacTelpblaabl. OaapAblH KblA ilIiHAEri >Kypici MeH KOIDKBIAABIK
AVIHAMMKACBI TaAAAHADL.

Typxicran o004abIcBl aymarblHAa OpTallla >KBIAABIK aya TeMIlepaTypachl
coaTycTikTeH oOHTycTikke Kapait 10,5°C-tan 14,6°C-ka aeliH eceai, TayAbl aliMaKTapAa
10,0°C kypaiabl. O6AbIC KAMMAaTBI KOHBIP>Kall KOHTMHEeHTaAbAl KoHe KOHTMHEHTaAbAal
Ooasln Keaeai. OpTallia >KbIAABIK aya TeMIlepaTypachl COHFBI 32 JKblA illiHae OipTiHAen
OCIII KeaeAl.
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Obapic aymarblHAa OpTalla aya bIAFaAABIABIFBI KbIC aiidapbiHga 70-85
JKOFapblaall, ka3 aitaapeiiga 30-45 % temengeniai. Aya biaraaAblabiFsl 30 %-4aH TOMeH,
SFHM ayachl KypraK KyHJAep caHbl 004bIc aymMarbiHAa 126-199 KyH Kypaiiabl.

JKaypig-1amisiH MeAlepi 004bIc aliMaFblHAQ 9pTypAi 0oaaasl. JKayblH TayAbl
allMaKTapga KeOipek, >KasblK >Kepaepae asday >Kayaabl. TacapblK, PbIcKya0B >KoHe
IITeimkeHTTE XBIABIHA 787, 720 MM >KoHe 614 MM >KaybIH Xayaabl, aa KpI3bIAKYyM MeH
Tacreiaa 126 >xone 157 MM raHa >KaybIH >Kayaabl. JKaybIH JKa3aa >KoHe KbICTa a3 >Kayaabl,
KOKTeM MeH Ky3ge Kebipek >kayaabl. KbLAABIK >KaybIH KMHAFLI COHFBI 32 KbIA ilTiHAe
OipTiHAeIn a3aliblll Keaeai.

ObabicTa XeAAiH opTallla >XBIAABIK >KbIAAaMABIFBL 1,2 - 3,6 M/c apaabIFBIHAA
0oaaabl. Kea KpIC IeH KOKTeM alilapblHAa OiplllaMa KapKbIHMeH COKca, >Ka3 OeH Ky3
ailiaapbIHAa JKblA4aMABIFBI ToMeHAeliAl. Mbicaast MC Tactbiga >keaAbIH OopTallia aiAbIK
JKBLAAaMABIFBI KeKTeMae 4,5 M/c Kypaca, KbIC )KdHe >Ka3 alidapbiHaa 3,3 M/c ToMeHAeAl.
Aa xeai eH cas0pip Xep — MC TacappikTa >XblA OOJBIHAA OpTallla alABbIK >Kea
Kb1agamMapirst 1,1-1,5 m/c kypaiiapl. Kaparay >KoTacslHBIH OHTYCTiK-OaThIC OeTKeltiHAe
opHaJackaH ApbICTaHABI ©3eHi aHrapbiHAa Kapabac kymTi tay-aHrap >keai 6ap. OHbiH
KblagaMABIFeI 40 M/C AeiiH KeTeAl.

I[MAVIAAAAHBIATAH O AEBUETTEP TI3IMI:

1. Kasakcran PecrniybaukacelHblH  OOABICTaphl, Kasdadapbl >KoHe ayJdaHAapbl
6oripiHIa Xaaslk cansl, 2003-2012. URL: http://www .stat.kz.
2. Cnpasounnk no kammary Kasaxcrana. Pazaea 1. Temniepatypa Bosayxa. Bemr. 12.
IOxno0-Kaszaxcranckas o6aacts. PITI «Kasrnapomer». Aamatsr, 2004. — 250 c.
3. Xpowmos C.II, ITerpocsaniy M.A. Meteopoaorus u kanMmartoaorus. — M.: Vza-so MI'Y,
2001. - 528 c.
4. Cnpasounuk o kanmaty Kaszaxcrana. Muoroaernne aannsle. Pasaea 10. Baaxxnocts
Bozayxa. PITI «Kasrumapomer». Acrana, 2013. - 89 c.
5. barmoaanos C.C., IImmanknaa H.B. Pruck u onmacHOCTS cnapHBIX BeTpoB // ATaac
IIPUPOAHBIX ¥ TEXHOTEHHBIX OIIaCHOCTeM ¥ PMCKOB 4Ype3BbIYallHBIX CUTyalluil B
Pecniy6auke Kazaxcran. IToa pea. Meaey A.P. -Aamars, 2010. C. 149-151 c.
6. Cnpasounuk no xkammary Kasaxcrana. Beimyck [-XIV. Pasaea 5. Berep. Pasaea 6.
AtMocdepnoe gasaenne. PITI «Kasrnapomer». Aamatsl, 2005. — 326 c.

OCOBEHHOCTH KAMMATA TYPKECTAHCKOW OBAACTU

AHHoTanusi: B cratee maercs kpaTkoe ommcaHMe KimMaTa TypKecTaHCKoW obOmactu. s XapaKTepUCTHKH

COBPEMEHHOT0 KiIMMaTa TypKeCTaHCKOM 00lacTH  ONpeAeieHbl YCPEOHEHHBIE 3HAYEHHS OCHOBHBIX

METEOpOJIOTHIECKUX MoKazareneit 3a nepuoa ¢ 1990 mo 2021 roxaer mo 10 MeTeocTaHIMIM, PACTIONOKEHHBIM Ha
TEPPUTOPUN O0JIACTH. BBIIM paccMOTPEHBI MOKAa3aTeIl TEMIIEPATyphl BO3IyXa, BIAXKHOCTH BO3yXa, KOIUIECTBA

0CaJIKOB U CKOPOCTH BETpPA. brum NMPpOAHAIM3UPOBAHBI UX KPYTJIOTOAWYHAA [TOXOAKAa U MHOT'OJICTHAS JUHAMUKA .
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KaroueBble ciioBa: KiInMar, TeMieparypa BO3[yXa, HHISKC KOHTHHEHTAJbHOCTH, BIAXKHOCTh BO3[yXa, OCAJIKH,
BeTEp.

FEATURES OF THE CLIMATE OF THE TURKESTAN REGION

Annotation: The article gives a brief description of the climate of the Turkestan region. To characterize the modern
climate of the Turkestan region, the average values of the main meteorological indicators for the period from 1990
to 2021 were determined for 10 weather stations located in the region. The indicators of air temperature, air humidity,
precipitation and wind speed were considered. Their year-round gait and long-term dynamics were analyzed.

Keywords: climate, air temperature, continentality index, air humidity, precipitation, wind.
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OCOBEHHOCTU ®OPMNPOBAHUS HAYYHO-
VICCAEAOBATEABCKNX YMEHUN YUAIIIMXCS ITPU U3YUYEHUN
KYPCA BOTAHIKUA

Kenec A.A.

MarucTpaHT, MexxayHapoaHblil yHuBepcuTeT AcraHa

Annoranms: Ha cerognsmnmii geHb B y4eOHOM AeATeAbHOCTM yYaIluIXCs
UMeIOT OOABIIYI0 POAb HaydyHO-MCCAeAOoBaTeabckue ymeHus. OgHuM n3
IpeAMeTOB B IITKOABHOI IIporpaMMe, IO3BOASIONINX pa3BUBaTh TaKue yMeHUs
aApasercss OoraHuka. Kaxk mssectHo, OoTaHmka spasercsi ¢QyHAaMeHTaAbHON
TeopeTU4ecKOol AMCINUIIAMHON O pacTeHNsIX, OHa M3yJaeT OTAeAbHble pacTeHMs 1
UX CBA3U APYT C APYTOM M C OKpy>KalOlllell CpeAoil, UX pacIpocTpaHeHue Ha
IIOBePXHOCTU 3€MAM, UX IIPOMCXOXKAEHME U DBOAIOLMIO, a TaKXe 3aKOHBI
Kaaccupukanum. B cratbe paccMoTpeHbl 0coOeHHOCTH ITpeiMeTa OOTaHIKa U ee
IpeuMyIecTBa, a Takke JaHO OIMCaHMe Hay4HO-IICCAeA0BaTeAbCKOM
AesITeAbHOCT IIpM U3ydeHUM Kypca OoTaHmku. OdyeHb BaKHO cPopMUpPOBaTh
1eA U 3ajauM MCCAeAOBaHMNs, Hay4HBIM ITPOTHO3 U IlAaH IIyTeM BCTpeuM C
Hay4HBIMU PYKOBOAUTEASMM, OPTaHM3YIOIIVMHU Hay4HO-MCCAEA0BaTeAbCKYIO
paboTy, gep>ka B IIeHTpe BHUMaHI MHTepeC yJaIlixXcs.

Kaiouesble ca0Ba: Kypc O0TaHMKM, Hay4YHO-JICCAe0BaTeAbCKasd AesTeAbHOCTD,
nccAes0BaTeAbCKIe YMeHs

B cospeMenHO 0Opa3oBaTeAbHOI cICTeMe ITpeAMeT OOTaHNKa UTpaeT BaXKHYIO pOAb
B [IOATOTOBKE BBICOKOKBaAM(PUIIVPOBAHHBIX CIIEINaAMCTOB B 001aCTV €CTECTBO3HAHUS U
B IIpeliogaBaHUM APYTUX CIIeIIMaABbHBIX OMOAOTMYECKUX AMCIUIIAVH (Hampumep,
¢usmoaormm pacreHmii, MUKpodbmoaorny, reHetukn u Ap.). ITockoapky OoTaHmKa
sABAsieTcsl PyHAaMeHTaAbHOM TeOpeTU4ecKo AVCHUIIAMHON O pacTeHIsX, OHa 13yJaeT
OTJeAbHble PpacTeHMsI M MX CBIA3M APYr C APYIOM U C OKpyXKalolllenl cpeaom, MUX
pacIpocTpaHeHne Ha ITIOBePXHOCTI 3€MAM, MX IIPOMICXOXKAEeHNe U DBOAIOIINIO, a TaKXKe
3aKOHBI KAaCCUPUKALIUIL.

IlosToMy 1leap IpejgMeTa - AaTh VY4YallUMCA TeOopeTMdyeckne 3HaHMUA O
¢uronenoaorny, reorpadpuu 1 KOA0IUU pacTeHUI, 010 A0TMUeCKIX 3aKOHOMEPHOCTSIX
pasBUTHA PacTUTEABHOTO MMpa, OCHOBHBIX IIpolleccax >KM3HI pPacTUTeABHOTO
OopraHmsMa, yMeHIsI paclio3HaBaTh pacTeHMs 110 MOPp(POAOTMIECKUM U aHATOMUIECKUM
IpU3HaKaM 4acTell pacTeHMii, cOOp, HaBBIKM COCTaBAeHMs repOapus, IPUTOTOBAEHE
BpeMeHHBIX IIpellapaTOB, O3HAaKOMAEHMe CO CTPOeHMeM MUKpPOCKOIla, oOOydeHUe
npasuaam Oe3olacHOCTU B AabopaTopuax[1].

International Sciences Reviews: Natural Sciences and Technologies, Vol. 3, No. 4, 2022



31

/labopaTOopHBIe I IpaKTIYecKye 3aHsATH MMeIOT 00AbIIIoe 3HaueHe A5 pasBUTIs
MHTepeca yJaluxcsa K npeamety. CBa3b MeXXAy TeOopuell M IPaKTUKONM peaamnsyercs
MaKCUMaAbHO IOAHO IOCPeACTBOM Aa00paTOPHO-DKCIIepUMEeHTaAbHON padOThL. OMIbITHI
1 HaOAIOAeHN: 3a pa3BUTIIEM pacTeHNIl B KOHKPETHBIX YCAOBMIX IIO3BOASIOT yUaIMcs
JICII0/Ab30BaTh Hay4Hble U TeOpeTHyecKyue I0JA0XKeHNs Ha IpaKTuKe. Ydaryecs OyayT
IpOoAyMBIBaTh pabOTy, onmMpasch Ha TeopeTHdeckue 3HaHUS BO BpeMsl ITPaKTUKIU.
ITeHHOCTD MPaKTIYeCKOil pabOTHI COCTOUT B TOM, YTO OHa IMeeT 0cO00e BOCITITaTeAbHOe
3Ha4YeHMe, TaK KaK A4S AOCTVDKeHUs I1eAM IIPU BBIIIOAHEHUU padOThl, AAs peIleHIs
3a4auy OOy4alOIIMIICS peaausyeT II0AydeHHble UM TeopeTudyeckue 3HaHWsS, OH
oInMpaeTcs Ha IOAy4yeHHble 3HaHM:I.

Hayuynoe wuccaesgoBanme — 9TO cuCTeMaTH4YecKoe U IleAeHallpaBAeHHOe
O3HaKOM/eHIe ¢ OObeKTaMl, KOTOpoe 3aKaH4MBaeTcsl pOpMIPOBaHNEM HOBBIX 3HaAHUI
0 KaKOM-A1100 00BbeKTe C UCII0Ab30BaHIEM HayIHBIX MeTOAOB. VIcxoast 13 9Toro, caMbeIM
CAOXKHBIM BMAOM AEATEABHOCTM 4YeAOBeKa SBAJETCS TalHas AesTeAbHOCTh Y4YeHOTO.
ITosHaBaTeabHas1  AesTEABHOCTh MOXeT OBITH B  HallpaBAeHuUu pedaexcun
(pennpOAyKTMBHOI) 1 M3MeHeHM: (TBOPYEeCKOI) AAs y4yalerocs. JIameHeHne 1moseaeHns
y4dallerocs OCyIecTBAseTcs ¢ IIOMOIIBIO MeTOAa, Ha3blBaeMOro uccaegoBaHueM. Jdetu c
BBICOKVMMM WHTEAAEKTYaAbHBIMM U TBOPYECKUMM CIIOCOOHOCTAMU AOAXKHBI MMEThb
BO3MOJKHOCTb YUUTBCS CAMOCTOATeAbHO. TO ecTh Takoe BOCHNTaHME OIpeseAseTcs
caMUM peDeHKOM, UM >Ke yIpaBAsdeTcsd, UM >Ke U OCyIlecTBAsdeTcd. Ydaliuecs,
3HaKOMsSCh C OKpYy>KalOlllell Cpeaoll, € IIOMOIIBIO COOCTBEHHBIX MCCAeJ0BaHUI
Ip1oOpeTalOT HOBble 3HAHUS B TOTOBOM BlJe. Ydallyecs, 3HaKOMSCh C OKpy>Kalollein
CpeAoil, C IIOMOIIBIO COOCTBEHHBIX MCCA€A0BaHUI IIPHOOpPeTalOT HOBbIE 3HAHUS B
roTOBOM BuAe [2].

Hayunrtbcsi 1Mcioap3oBaTh pasanMdHble MeTOABI MCCAeA0BaHUS IPU IIPpOBeAeHUN
MHTEePeCyIOIIIX ero B OyAyllleM Hay4HBIX ICCAeA0BaHMIL. DTO CBA3aHO C TeM, 4TO B X04e
Hay4HOIO JCCAeAO0BaHNs HaKallAMBaeTCsl HOBBIN (POHJ, 3HAHUII 00 M3ydyaeMOM SIBA€HUN
AU 0OOBEKTe M Ha OCHOBE DTUX 3HAHUI A€1aeTCs OAHO3HAUHBIN BBIBOA 00 DTOM SIBACHUN
AU OOBEKTe.

B Xoae mpoBeseHns HayuHBIX MCCAeA0BaHUII MHOTHeE IIpeliojaBaTeAl BHIOMparoT
Ay4mmx cryaeHros. OgHako B XOJde Hay4dHOIO MCCA€AOBaHMA y4UTeAb-IIpeiMeTHUK
AOAXKEH BCeCTOPOHHe WM3y4mMTh Yydamlerocs. /lrobasti mccaeaoBaTeabckas pabOora He
obxoautcsa 6e3 mpobaeM. OueHb BasKHO cPOPMUPOBATDH LIeAN U 3ajadM MCCAeAOBaHI,
Hay4yHbIJI IIPOTHO3 M IIAaH IIyTeM BCTpedM C Hay4YHBIMU pPyKOBOAUTEASIMI,
OpPraHM3yIOIIVMI Hay4HO-ICCAeJ0BaTeAbCKYIO padoTy, Aep>ka B IleHTpe BHUMaHI
uHTepec yuamuxcia. [lotomy 4yTto maaH Hay4dHOI pabOTHI 3aBUCUT OT IOTeHIIMada
CTy/AeHTa B OCBOeHMI Hay4HOI paboTsI[3].

boranmka mHTepecyeT MIKOABHUKOB MEHBIE, YeM BDKOAOIMSA M 300A0THUS, YTO
CB3aHO C AAUTEABHBIM IIePMOAOM POCTa pacTeHMUs, Ce30HHOCTBIO PabOTHI, BHIOOPOM
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oObeKTa mccaeloBaHMsA. XOTs OOTaHUKa HpeAdaraeT Oe3rpaHMYHble BO3MOXKHOCTU B
BRIOOpe TeMbl, I1aBHas 3ajadya y4eHMKa UM yduTeaAs COCTOUT B TOM, YTOOBLI BHIOpaTh
npobaemMy Aas Oyaymiero mccaeiosaHus. VIsydass Mup pacTeHuMii, ydyamiyecss MOTYT
3aHMMAaThCsl HayYHBIMM MCCA€AOBaHMAMM B IIpUpOJAe, Ha TEepPUTOPUM IIIKOABI, B
DoraHmueckoM caay, B Aaboparopun u goMa. borannka — cao>xHas HayKa, BKAIOYarOIast
aHATOMUIO U MOpP(OAOTUIO pacTeHUil, CUCTeMaTUKy pacTeHMIl, IreoOOTaHUKY U
reorpaguio pacrenmit. Ha OoraHmyeckmx 3HaHMAX 0a3UPYIOTCI A€COBOACTBO,
¢uTonaToaorus, MHTPOAYKLIMS, CeAeKIUs pacTeHUI, IIBeTOBOACTBO, I1A0A0BOACTBO,
OBOIIIEBOACTBO, (papMaKOTHO3Ms ¥ MHOTe ApyTue IIpeJMeTHl.

PaboTta ¢ MHUKpPOCKOIIOM BO BpeMs A1abOpaTOPHO-DKCIIePUMEHTAABHON pabOThI
IIOKa3bIBaeT HayuyHble MeTOAbl OM0A0TMYeCcKIX 1ccaea0BaHNil. PaboTas ¢ MUKpOCKOIIOM,
CTYAEHTHI y4aTcsl paOOTaThb C HUM, TOTOBST Iperaparhl U M3y4alOT COIYTCTBYIOIIVIE
IpeAMeTHl.

Ha YpOBHE TEOpeTUIEeCKNMX YaCOB HEBO3MOJKHO AaTb Yy4dalllMMCI IIOAHYIO
I/IH(l)OpMaLII/IIO O MUupe paCTeHI/II71. Ero caeayer MaKCnMadabHO AOIIOAHSTL Ha
Aa6opaTopme 3aHaTuX. Takoke Ha Aa60paTOpHOM 3aHATUN ydallliecCs OCBOSAT TEXHIUIKY
CO34aHIA rep6ap1/1ﬂ n3 paCTeHI/IIv/I, M3TOTOBAEHIS CPE30B 11 BPEMEHHBIX IIpeIiapaToB 4451
3y4eHNMs BHYTPEHHEIO CTPpOEHI Yepe3 MIUKPOCKOIL On nsydaeT MHCTPYMEHTBI U
pa60Ty, HeO6XOAI/IMI)Ie AA51 USTOTOBAEHMSI A€KapCTBa.

Mrak, 0aHOV M3 aKTyaAbHBIX 3ajad COBPEMEHHOIO OOpa3OBaHU: ABASIETCS
IpuoOIIeHNe yJaliuxcsl K 1ccael0BaTeAbCKON U IIPOeKTHOM AesTeAbHOCTH, KOTopas
¢popmupyeT BakHbIe KOMIIETEHLIMM, HeOOXOAVMBbIe CIIeIMAaAUCTy B AI0001 oOaacTu
snanuit [4]. TIpoaykrom Hay4HO-1MCCAeAOBATEALCKON A@ATeABHOCTU INKOABHMKOB
ABAsIeTCsl TBOpYeckas paboTa. BbigeasioT HecKoabKo BUAOB McCAeJ0BaTeAbCKUX paboT:

- npobaemHO-pedepaTUBHbIE;

- DKCIIepUMEHTAABHO- 1ICCAeA0BaTeAbCKIIE;
- [IPOEKTHO-TIOMICKOBBIE;

- aHaAUTUKO-CUCTeMa-TU3UPYIOIIE;

- AMarHOCTMKO- HpOTrHOCTHIYecKue [3].

B pesyabTare HaydyHO-11CCA€A0BAaTEABCKON A@ATeABHOCTH yJalyecs: puoopeTaioT
HeoOXOAMMbIe KOMIIeTeHIIUMM AAs  AaAbHENIero caMooIlpejeleHMs] Takue, Kak
COIIMAaAbHYIO, CIIOCOOCTBYIOIIYIO pPacIIMPeHNIO U yIAyOAeHIIO 3HaHMIT 00 OKpy>Kalolen
ACVICTBUTeABHOCTM 1 ceDe, IparMaTM4yecKylo, CIIOCOOCTBYIOIIYIO ITOHMMaHMIO
HPpaKTUYeCKOV 3Ha4MMOCTY COLIMAaAbHO-9KOAOIMYECKIX ACVICTBUI [5].
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Ha 2abGopaTopHbBIX 3aHATUAX O aHAaTOMUM U MOP(POAOTUM pacTeHuit 60AbIIIOe
3HaYeHNe NpUJaeTcs M3TOTOBAEHMIO IIpellapaTta M IIPOCMOTPY ero B MIKPOCKOII,
OCBOEHMIO PMCYHKa IIpOCMaTpuBaeMBbIX IpeAMeToB. PricoBanme — 9To He TOAbKO CII0C00
0oOpaTUTh BHMMaHMe Ha KOHTPOAb, HO U CITOCOD ero 13y4eHns, BeAb BO BpeMsl pUCOBaHMs
Ipenapara eMmy AaeTcs IIOAHbBIN aHAAW3.

Ha camoMm gese, coBpeMeHHasi OOTaHMKa — MHOTOAMCHUIIAMHApHas Hayka,
pasjeleHHasi Ha OTJAeAbHble AVICUMILAMHBL CHUCTeMaTHKa, KaAaccupuuupylomas
pacTeHsI Ha OCHOBe OOIIEero CTPOEeHMUs] U IPOMCXOXKAEHUsS; IIUTOAOIMS — HayKa O
CTpOeHNI KAeTOK pacteHnir; Mop¢oaorus — Hayka O BHEIIIHEM CTPOeHII TeA pacTeHUI
U MX U3MeHeHUsIX Y BuA0B; Pusnoaorusa pacrenunt Peciydoanku Kaszaxcray, nsydaromnas
aHATOMMIO, CTPOEHIE TKaHel U OPTaHOB, SIBASETCS HAyKOV O IIpoIjeccax, M3MEeHEeHIIX,
HPOUCXOAAIINIX B PACTEHMAX, 3aKOHOMEPHOCTSIX POCTa, pa3BUTS Y BHEIITHIX YCAOBUSIX,
CBSI3aHHBIX C JKVMI3HEHHBIMM SIBA€HVSIMYL; OMOXMMMUSL, M3ydaloiasi XMMIUJIecKye IIpOLecchl
B OpraHm3Me pacTeHUs; TeHeTKa - Hayka O HaCAeACTBEHHOCTU U M3MEHYMBOCTU
pacteHnis; GUTOLIEHOAOINS, M3ydeHNe pacTUTEeABHOCTY, 3€MAl, ee BUAOBOIO COCTaBa,
CTPOeHNs, AMHAMMKI, B3aMMMOOTHOIIIEHII C OKPY>KaIOIlleil cpesoil, 3aKOHOMEPHOCTEN
pacIpocTpaHeHNs U Pa3BUTHS pacTUTEABHBIX coo0IecTs; Paopuctuyeckas reorpadust
- 3aKOHBI HayKM O pacIpOCTpaHeHMI BUAOB pacTeHMIl Ha 3emae. Takum oOpasoM,
OoTaHMKa OXBaTblBaeT IMMPOKUI KPyT AVCLUIIAUH, KOTOpble B COBOKYIITHOCTU AQiOT
OoaplION Oarak 3HAHUI AAs  y4yalllMXCAd M BO3MOXKHOCTb pa3BUBaTh Hay4dHO-
1ICCAeA0BAaTeAbCKIIE YMEHS.
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PECULIARITIES OF FORMING RESEARCH SKILLS OF STUDENTS WHEN STUDYING THE
COURSE OF BOTANICS

Abstract: Today, research skills play an important role in the educational activities of students. One of the
subjects in the school curriculum that allows developing such skills is botany. As you know, botany is a
fundamental theoretical discipline about plants, it studies individual plants and their relationships with
each other and with the environment, their distribution on the surface of the earth, their origin and
evolution, as well as the laws of classification. The article discusses the features of the subject of botany
and its advantages, as well as a description of research activities in the study of the course of botany. It is
very important to form the goals and objectives of the research, scientific forecast and plan by meeting
with the supervisors who organize the research work, keeping the interest of students in the spotlight.

Keywords: botany course, research activities, research skills
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YAK 543. 856

METOANKA BBIYVMICAEHUS ITEAOYHOCTNU MBIAA T10
AAHHBIM TUTPOBAHWSI

KamkeHnoBa AsxaH
cTyeHTKa 3 Kypca «6B01503-Xumust».
Hay4HbIl pyKoBoguteab Hypraanesa Jamen AyknaosHa, K.I1.H., AoteHT BHIEH

Mexodynapodnoiii yrnueepcumem Acmana

Annortanus. B Pecriy6anke KaszaxcraH BBIITyCK TBepAOTO U KMAKOTO MBbLAA -
3aHMMAaIOT 0co00e MeCTO KaK IPOAYKLNs ITOBCeAHEBHOIO CIIpoca. AKTyaAbHOCTb
IIOAy4YeHIsI KadyeCTBEHHOTO MbLla, ero IiepepaboTka co BpeMmeHeM Oyaer
BO3pacTaTh ellle DO0Abllle, TaK KaK CyIleCTByeT 9KOAOTMUECKUI aclleKT IIpo0.AeMbl
BCAeACTBI€ OIpaHMYeHHOCT! pecypcoB. B mocaeanee Bpemsi MBI Bce uyalle
BCTpeJaeMcst C TaKUM [IOHSITHIEM Kak KadecTBo, HaAEe>KHOCTD,
KOHKYPEHTOCIIOCOOHOCTh U 0e30IacHOCTh MPOAYKIIMM. B yca0BMsIX >KecTKOI
KOHKYPeHIII, TPpeAlIpuATUA He YAeAsIOT BHMMaHMA BOIIpocaM KadecTBa, 4To U
IIOCAY>KIAO BBIOOPOM TeMBI AaHHOTO 1CCAeA0BaHISL.

KaroueBble ca0Ba/cA0BOCOYETAHMSI: MEeTOAMKa, BbIYMCAEHVIA IIeAO0YHOCTU
MblJa I10 AaHHBIM TUTPOBaHISI, DKCIIEPUMEHT, CTaAN IreAsl, COpTa Mblla.

Ha CeFO,Zl,HHLHHI/IﬁI A€Hb M3BeCTHbl HECKOABKO MeTOA40B WM3TOTOBACEHINA MblJla, a
VUMEHHO — TEXHOAOIV M3IOTOBACHIMSI TBEPAOTO M >KMAKOIO Mblla, IIPUTOTOBAEHNE
TyaA€THbIX MBbIA.

Hamnu OblaM paccMOTpeHBI TeXHOAOTMM IIPOM3BOACTBA MblAa HECKOABKUMU
MeTOJaMIL: TOPsIIUIL MeTO4, XOAOAHBINI MeTOA U MeTO/ IeperAaBKIA.

IIpu msydenun aucnunansasl «Koasomanas xumums» B pasdesae «/ucrepcHole
crucreMbl. CBOIICTBa AVICIIEPCHBIX CHICTEM», MBI TPOBEAN HeCKOABKO DKCIIepYMeHTaAbHbIX
pabor. OaHO M3 3HAYMMBIX, IIPeACTaBASIONINX MHTepec A4S Hac, CTYAeHTOB, SBIAAcCh
AaboparopHass pabora «TexHOAOIMsA M3TOTOBAEHUS Mblda. MeToAMKa BBIYMCAEHMS
111 109HOCTY MblAa 110 AaHHBIM TUTPOBaHI».

BrIII0AHUB ITOAHBI AI/ITepaTypHI)IﬁI O630p, HaMU ObIA COCTABAEH I OIIVICAH:

[.Xoa omnpegeaennss paOOThl IIPUTOTOBACHMS TBEPAOIO Mblada (TyaAeTHOIO,
XO3SJVICTBEHHOIO), AAs IIPOBEJEHMSI KadeCTBeHHOIO ¥ KOAMYEeCTBeHHOTO aHaaAm3a,
uccAeA0BaAu - DapaHuii, TOBSIKIUI XKUPHI I KOHVHY.
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Kaxxgas rpymnma BblIIOAHsAAa MCCAAOBaHNA IO OAHOMY BUAY, IO pa3dpaOOTaHHOM
HaMI 10CAeA0BaTeAbHOCTU (OIpeAeAeHHON MeTOAMKe):

- paccumMTaTh Maccy >KUpa, B3BeCUTh Ha TeXHOXMMMYECKUX Becax (DapaHbero,
TOBSI)KbEIr0, KOHVHEI 110 24T.);

- B3BecuTs 11ea1049b (NaOH 1o 6r.);
- IPUTOTOBUTD PACTBOP I11€A04M, [IOMeIlNBas AePeBsSHHON 1aA0YKOI;

-nureTkoit oobemMoM 10 Ma (MAM LIMAMHAPOM), B3ATh OY€Hb XOAO0AHYIO BOAY U
IPUTOTOBUTD PacTBOP IIeA04l;

- paccuMTaHHOe KOAMYECTBO KMpa pacTOINTh B (pappopoBOI1 YallIKe;
- OTAeAUTH OT OCTaTKa;
- ocTyAuThH NpumepHO A0 40-50 rpaaycos;

- IIPOCA€ANTD, YTOOBI 111;erqu171 pacTBOp 1M Macaa 40A>KHbI OBITH IIPMIMEPHO O,ZI,HOIv/I
TeMIIepaTypbl,

- TOHKOI CTpyell BABaeM IeA0YHON pacTBOP B Macaa (4epe3 CUTO);
- I10CA€e CTaAM TeAs - IIPOBePUTD Ha I11eA0YHON DaaaHc;

- IIOAYy49€HHYIO KIAKYIO CMe€Ch TIaTeAbHO II€peMEIINBalOT, ITOKa BCJI MacCa He
CTaHET COBEPIIIEHHO O,Zl,HOpO,ZI,HOfI, ITocJe 9ero pa3amsaioT 110 Hpecc-c])opMaM N CTaBsT B
TeIi10€e 11 CyXoe MeCTO,

- 400aBUTD B KaXKAYIO MOPLIIO (OYMILIEHHOIO OT OCTaTKa), IPO3pavyHyIO YacTh X1pa
110 2-3 KaIlAy MHAMKaTOPOB (MeTuAopaHXka, peHoadTalenHa ¥ YHUBEPCaAbHOTO) MAN
IIPUTOTOBAEHHBIN KPacuTeAb;

- 10 UCTeueHMIO 4-5 aHell >KMAKasl Macca 3aTBepaeBaeT U TpaHCPOpPMUpPYeTCs B
TOTOBOE MBIAO.

AAs  TIpUTOTOBAGHMS  KMAKOTO MblAa (TyaAeTHOIO, XO3SJCTBEHHOIO),
paccynThIBaeM Maccy >Kupa (I10 Macce y HaC IOAy41A0Ch B ABa pa3a MEeHbIIIE), B Ka4eCTBe
meaoun ucnoanzyem — KOH.

I I. 3ammceiBaeM daHHbBIE aHaAM3a:
- 00beM numneTky (unanHgpa ) 10, 20 ma

- MacCcChpl JKIPOB, Ha TEXHOXMMIYECKIX BeCax;
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- MacChl JKMPOB, Ha aHAaAUTUYECKIX Becax;
- 00beM BOABI, A5 mpuroTosaeHyst NaOH;
- 00beM BoApl, A5 npurorosaennst KOH;

I I I. BanncbiBaeM JaHHBIE aHaAM3a UM pacdyeT pe3yAbTaTOB aHaAN3a, BHOCUM B
Tabaniy Nol:

[.BaaTtue naBecku (>kupa) m Tapbl Ha T.Becax | m Xupa m ocTaTKa
Macca GapaHero >xmpa, T 25,99 25,0566 1,1460
Macca ropspKbero >Xmupa, r 25,74 24,7276 3,1829
Macca xoHUHBI, T 24,92 23,9777 2,4569
Macca NaOH, r 6,96 8,2771 -

Macca KOH, r 7,68 5,9881 -

Ilpu BBIYMCAEHUM III€AOYHOCTM Mblda IO AAHHBIM TUTPOBAHUA HaMU OBLAK
paspaboTaHBI:

1.Ilopsa0K 1 TexHMKa IIpoBeAeHs paOOTHI.
2.BbruncaeHns 1neA049HOCTY Mblaa 110 AaHHBIM TUTPOBaHMA.

,Z',A}I BBITIOAHEHI T ,ZI,aHHOI7I qacCT SDKCIIEPpUMEHTa, IIpeAaaralocCb BbIIIOAHUTD
3adaHue:

- IIO O6’beMy KICAOTBI, 3anaquH0171 Ha THUTpOBaHNE C Cl)eHOACl)TaAeI/IHOM,
BBIUMCANTD CBO60,ZI,HYIO IIeA09HOCTb MblAa, KOTOpasl OIIpedeAseTcsi HaAdleM B
pacrBope CBO60,Z|,HI)IX VIOHOB I'MAPOKCIAa.

- IIO O6T)€My KINCAOTHI, I/ISpaCXO,ZI,OBaHHOIZ Ha THUTpOBaHNMe C METUAOBBIM
OpaH>XeBbIM, BBIYMICANTD CBJI3aHHYIO III€A0YHOCTb MbIJa, KOTOpas CO34a€TCid COASIMU
JKUPHBIX KIICAOT.

- CyMMa 00BeMOB pacrBOpa KMCAOTHI, SanaquHOﬂ Ha oDa TUTPOBaHNI?, IIO3BOASIET
BBIUMCANTD O6H_[y10 IIeA109HOCTb MBIABHOTO pacTBOpa.

3anuceiBaeM (II0 aHAAOIMM - JAaHHBle aHaAM3a; JAaHHbBIe aHaAM3a VM pacdeThl
pe3yAbTaTOB aHaAM3a, BHOCUM B TabAuIly No2 «Pe3yabTaThl IIpoO»).

IIposodum 1eobxodumvre pacuémor:

1.Borancants oO0beM M3pacxoAOBaHHON Ha TUTPOBaHME MBIABHOTO pacTBOpa C
(PpenoadprasenHoOM A5 onlpeeaeHUsI CBOOOAHOI IteaouHocTH ( Vkuca., ¢-P):

V p—pa
V np

VKMCA.,(I)—(I)=V1 Kuca e
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2.BbramcanTts  KOAM4YeCTBO 1mea04n (A1 wmes), KOTOPOE pPaBHO KOAUYECTBY
MUAAUTPaMM-9KBMBAAEHTOB KMCAOTHI KUCAOTHI (Al wies), 3aTpadyeHHONM Ha TUTPOBaHME
MBLABHOTIO pacTBOpa AAs OlpejeAeHNs CBODOAHOM I11e109HOCTI:

AlLueA= Al Kuca=— CH ° VKMCA., d-P

3.Beramcants Koamdectso cBOOOAHOI! 111eA104M B pacTBOpe Ha eAKNIT HaTp ( MNaOH),
KOTOpO€e PaBHO IIPOMU3BEeAHUIO Yrcia MUAAUTPaMMOB Ha 1 MK-9KB( Equyurow) Ha 4mca0
MIAAUTPaMM-9KBUBAAEHTOB BO BCEM pacTBOpe:

miNaoH=Eq ® A1mea

4Ilo KoamyecTBy CBOOOAHON IIeAOYM (M1 NaOH) BBIYMCAUTH ITPOLIEHTHOE
cogep>KaHue cBOOOAHOI! 111e109HOCTU B Macce Mblaa:

100 ¢« m1 NaOH
™M MbLI

Caegyromye cTylieHM Halllero SKCIlepuMeHTa:

Buiuucaerue c643a1Motl WeAOUHOCHIY 110 0AHHBIM MUMPOSAHUS - NPOUSE00UM MAKUM Ke
00pasom, Kax u c60000HOU UeAOUHOCTIUL.

1.Beramcants oObeM KMCAOTHL, M3PacXOA0BaHHONM Ha TUTPOBaHMUS pacTBOpa Mblaa
AAs1 OIIpeAeAeHN sl CBSI3aHHO 111e109HOCTI:

V p—pa

VKMCA.,MeT. op= VZKI/ICA . v
np

2.BpramicamuTh KOAMYECTBO CBS3aHHO 1€ A109YHOCTI:
Aomea= Adzxuca= CH. ® Viucea, ver.op
3.Brrancamnia KoaAmdecTso CBsI3aHHOM I1eA109YHOCTI B pvaeTe Ha eﬂ,KI/If/I Han:
monaoH = Eq ® Aowe=40 © 2,916

4.Ilo xoamyectBy cBsA3aHHOM IeaodHocTy (mz2, NaOH) Berumcants mpolrieHTHOe
cogep>KaHue CBsI3aHHOM IJeA09HOCTM B Macce Mbla:

100 « m2 NaOH
m MblJIa

Buiuucaeriue codepxanus KupHulx KucAom 110 AQHHBIM, Ha OCHOBaHIM KOTOPBIX Oblaa
BBIYIIC/€HA CBA3aHHas 111eA0YHOCTD B 0Opaslie MbLa.

1. BeramcanTb Maccy >KMPHBIX KMCAOT B AaHHOM KOAMYEeCTBE MblAa (Muarca)
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Mkuca= Eq o AZLueA

2. BorumcanTs OpoLieHTHOe cogep KaHMe SKMPHBIX KICAOT. JaibHelilne pacdeTsl
AAs1 00pa3lioB IPUBOAVM B IPUAOKEHU.

AHAAU3 NOAYHEHHVLX Pe3YALMAIMO6.

IToaydyennsie pesyapraThl comocrabaseM c ['OCTosckumu crangapramu (cM.
TpeboBanusa ['OCTa) kauecTsa MblAa M 3aIllChIBaeM COOTBETCBYIOIINE BhIBOABI. e
AO/AYKHO OBITh OTpa’keHo:

1. Hamay4muM u3 mccaesyeMbIX OOpaslioB Mblda, OblAM OOpaslbl (yKa3blBaeM
HOMeED);

2. HaMXyAIIMM O00pa3IjoM OKa3aAoch (YKa3blBaeM HOMeEP, IIPUINMHY - TaK KaK B HEM
coAep>KaHIe KVMPHBIX KIICAOT COCTaBAsIeT BCeTO (YKa3blBaeM COAeprKaHIe B %, BMECTO
MIHIMAaAbHO HEOOXOAUMBIX, B %).

CaeayeT yunThIBaTh TakKe U OOIIYIO II€A0YHOCTH B3ATOrO O0Opaslos Mblda. [1o
pesyabTaTaM HcCCAeA0BaHUs cocTaBasieM Tabauny No3  «Ilokaszaream oOmieit
IIJeA0YHOCTY MBlAa», € yKazaHmeM No oOpaslla Mblaa, HazBaHMe oOpasia (B HallleM
cAy4ae MCII0Ab30BaHbl XO3sICTBEHHOE I 4€TCKOe MBIAO0).

B narmeit 2abopaTtopHoi paboTe MBI U3y4MAN MBLAOBapeHNe, 5TO AAUTeAbHBIN U
CAOXKHBIN ITporecc. TBepable Mplaa MOAY4YalOT P PacTBOPEHMM BBICIINX KapOOHOBBIX
KICAOT B BOAHOM pacTBOpe I'MAPOKCHAa HaTpus, XIAKNME Mblda - B BOAHOM pacTBOpe
ruapokcnga kaams. CylecTByeT TpU OCHOBHBIX CIIOCODa IIPUTIOTOBAEHMs MblAa, B
3aBICUMOCTI OT BpPeMEeHU A5 CO3peBaHMs M II0AHOTO 3acThIBaHMs. DTO rOpsIYmii CriocoO,
XOAO0JHBIN CII0COO, KOMOMHMPOBaHHBIN c110c00. MBI paccMOTpeAu TOABKO XOAOAHBIN
Cr1I0co0.

A2 TPUTOTOBAEHNS MblAa MBI AOAKHBI 3HAaTh TEXHMUKY O€30I1aCHOCTH, TaK KaK TO
cyuTaeTcs OOs3aTeAbHBIM YCAOBMEM Ilepe HadaaoM pabotsl. Vimers mpu ceGe xaaat,
3alllUTHBI® OYKM, IlepuaTku (Tak Kak paboTa co Ileaoyamn), oOOpyjoBaHUe U
VMHCTPYMEHTBIL.

IIpoBeaenne noA00HBIX BUAOB DKCIIEPUMEHTAABHBIX paOOT IOBLIIIAeT MHTepecC K
AVCLUIIAVHE, CTYAEHTHI IpHoOpeTaloT olpejeleHHble HaBBIKM ¥ YMeHUs, TOTOBUT K
Oyayiei npodecCcroHaAbHOM AesITEABHOCTI.

ITeAbl0 4aHHOTO MCCAeAOBaHMA sBAsIAach IIPOBEpPKa CBOVICTB U COCTaBa, Hanboaee
yIoTpe04seMbIX COPTOB MblAa. B mpo1iecce paboTsl moATBepAMAach TUIIOTE3a O TOM, UTO
AOporue copTa Mblaa 001a4ai0T AY4IIIM COCTaBOM M CBOVICTBaMI IO CpaBHEHMIO ¢ Do1ee
AEIIEBBIMI; M3ydeHMe cocTaBa HamOoJee YHOTpeOAseMBIX COPTOB Mblda; aHaAU3
KauecTBa MblAa, [I0AY4EHHOTO B 1ab00paTopun 1 1ccaeA0BaHNe ero CBOVICTB.
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B xose uccaeaosanus ObLAO M3Y4EHO AOCTaTOYHOE KOAMYECTBO AUTEPaTyphl IO
AaHHOII TIpoOAeMe; BbIOpaHa M OCBOE€Ha AOCTYIHasl AAsl CTYAEeHTOB MeTOAMKa
oIpejeAeHMs CBOVICTB U COCTaBa Mblda. B xoae skcnepuMeHTa IIpoBeJeHO CpaBHEHIe
cocTaBa 1 CBONCTB HamboJee IIpMMeEHsAEMBIX JaHHOM TIpymmoi Mblaa. /okasaHa
HeoOXOAMMOCTD BEIOOpa cOpTa MblAa B COOTBETCTBUM C TUIIOM KOXKI.

DTarrel HaIImMxX I/ICCAe,ZI,OBaHI/IIZ 3aKAI049aAVICh B:

-O3HaKOMJA€HNN C HOPMAaTMBHO-TEXHUYIECKVMIT AOKYMEHTaMII TEOPUTUIECKNX
MaTepnaaoB I10 TeEME 11CCAeA0BaHILL,

- aHaAM30M pbIHKa Mblaa B PK;

- IOAYyYEeHU I MeTOAVMKM M3TOTOBAEHIS MblAa;

- OIIpeeAeHNM IeA0YHOCTY MblAa MEeTOAOM TUTPOBAaHS;

- BBIYMICAEHUM I11€10YHOCTY MblLAa 110 4aHHBIM TUTPOBaHMS;

- OIIpeAeAeHNM CBI3aHHON IeA0YHOCTY;

- BBIYVICA€HIE COAePKaHN JKMPHBIX KMCAOT B MBLA€ I10 CBSI3aHHO 11 A0YHOCTY;
- pacyeT 1 aHaAMU3 ITOAy4YEeHHBIX Pe3yAbTaTOB.

VccaeaoBanmst mpoBoAnAanck B aaboparopum aHaanTmdeckoy xumun Ne308 u
Hay4JHO-I1ccAeAoBaTeAbcKol AabopaTopun Ne303, mpu Astana International University r.
ACTaHBL.

B pesyabrare paboThl Obla M3ydeH MaTepuaa IO TeMe MCCAeAOBaHMA: COCTaB U
Kaaccudukaums Mblda, ero BAMsHME Ha KOXYy, aHaAu3 pblHKa Mblaa B Kasaxcrane,
IIpaKTHYecKoe 3HadeHNe Mblda. B mpakrmueckoil 4acTu IIpoeKTa OBIAM ITOAYYeHBI
TBepAoe U XIAKOe MblAa U3 XXUPOB: TOBSIKII, OapaHuii, KoHckmit. OnpegeaeHa ooO1ast
U CBsI3aHHAs I11€A0YHOCTH II0AYYeHHOTO MblAa, COAePKaHMe KUPHBIX KIUCAOT B MbLA€ 110
paccunTaHHOI CBS3aHHOI I1le109HOCTH. PacyeTHas1 yacTh Oblaa IIpou3BeseHa Ha OCHOBe
pe3yAbTaTOB KOAMYECTBEHHOTO aHaAM3a.

MCCAG,ZI,OBaHI/Ie MOZKHO IIPpOAOAKUTD, paCIINPUB CIINICOK COPTOB MblAa.
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ITPUMEHEHUE AATOPUTMA MEAMAHHOTO ®NABTPA I10
ITOT'AITIEHUIO IIIYMA HA U3OBPAKEHUSAX

Canmna Aynsa, Kaagaposa M.JK

luiza.sapina.ls@gmail.com, kmiraj82@mail.ru

MexayHapoaHblit yHusepcuteT Acrana, AcraHa, Kasaxcran

AHnOTanms. AATOPUTM yJadeHMsl ITyMa Ha U300pakeHUsX IpeacTaBAseT
coboit HabOp MHCTPYKINIL, TpejHa3HadeHHBIX A4 YMEHBIIeHNUs YPOBHS IIIyMa,
HpuUCyTCTByIOIIero B usoopaxenun. lllym Ha n3o0pakeHmsaX MO>KeT OBITh BhI3BaH
pas3anuHBIMK (paKTOpaMM, TaKMMU KaK AaTUMK M300pakeHNs], OIIMOKU IIepejaun
u mpoiecc onnpoBKu. YlaleHue IIymMa U3 UM300paskeHMs sABASAeTCs Ba’KHBIM
9TAllOM IIpeABapUTeAbHON OOpabOTKM BO MHOIUX 3ajadax oOpabOTKM
1300pakeHnit, TOCKOABKY OHO MOYKET ITOBBICUTh TOYHOCTh aATOPUTMOB aHaAM3a
U pacrio3HaBaHusA Mu300pakeHmit. UtoObl ®(PQPeKTUBHO yMEeHBIIUTh IIyM B
nso0paxeHun, OblaM pa3dpaOOTaHbl pa3AM4YHbIE METOALI U (PUABTPBI, BKAKOYAs
¢uabTpanuio  msobOpaxkeHus, MeAuaHHble  (PUABTPH,  BOCCTAHOBAEHMe
n3o0pakeHus: U yAydllleHMe M300pa’keHUs. DTU MeTOAbl MOTYT OBITh
peaansosansl B Python ¢ ucroapzosanneM pasanmyHpIx 6MOAMOTEK U PYHKITUIA.
DTa cTaThs HallpaBAeHa Ha TO, YTOOBI pa3oOpaThCs B TeMe IO MOTralleHNnIo ITyMa
Ha M300pakeHNAX, ee CTPYKTYPHBIX XapaKTepUCTMKaX M IIperMYyIlecTsax,
MpeACTaBUTh ¥ IIPOaHAAM3MPOBATh OCHOBHOM IPMHIMI pabOTh, a Takxke
peaamn3oBaTh IpuUMep IIpUMeHeHIs aATOpuTMa MeAaHHOTO (PpuUAbTpa.

Kaiouesble caoBa: AATOpUTMBI, IIIyM Ha W300pakeHM:AX; oOpaboTKa
nso0pakeHny; GUAbTpaIus N300pakeHmsl.

BBEAEHIVIE

Oanoit u3 QyHAaMeHTaAbHBIX IIPOOJEM COBPEeMEeHHOCTM sBAseTcs IpoOaema
3pUTEABHOTO BOCHPUATISA. BO3SHMKHYB O4eHb AaBHO, OHa sBAAETCsA aKTyaAbHOM M B
HacTosIee BpeMs, MO0 M300pa’keHMe SABASETCS eCTeCTBEHHBIM CpeACTBOM OOIIeHNs
gyes0BeKa M MallllHbI B AIOOBIX cucTeMax 00pabOTKM, aHaau3a ¥ KOHTpoas. ITpoGaema
IITyMOIIOABAGHMS SBAAETCS OAHOM M3 CaMBIX aKTyaAbHBIX U PaclpOCTpaHeHHBIX
11po64eM B 00aacTy 00pabOTKM M300pa>keHnIA.

AATOPUTM IIO IOTAIIeHNIO IITyMa Ha M300pakeHNsIX — HTO MeTOJ, ICIIOAb3yeMBbIA
AAsl yAydllleHMsl KadecTBa IM(PpoBoro msodpakenus. B gannoir padore ommcannl [5]
CYIIeCTBYIOIINME pa3dAM4YHble TUIBI IIyMa, KOTOpPble MOTYT IIOBAMAThL Ha KadyecTBO
nsoOpakeHms1, Takue Kak Imym l'aycca, mym coam m nepua, Ilyacconos mym u T. 4. B
DTOM CTaThe IpeJaraeTcs YHUBepCaAbHBIN aATOPUTM MeAMaHHOTO PpuAbTpa, KOTOPhIN
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MOAaBAsIeT IIYMBI Ay4llle CTaHAAPTHBIX. DTOT (PUABTP MCIOAB3YETC AAs MOAaBAEHI
aAAUTUBHOTO U UMIIYABCHOTO IIIYMOB Ha wu3oOpaxkeHun. YrtoObl sPpPeKTuBHO
YMEHBIINUTD IIyM B M300pakeHn, OblAM pa3pabOTaHbl pa3ANdHbIe METOABI, BKAIOYas
puabTpanuio  mM3oOpa’keHuUs, BOCCTAaHOBAEHUe M300pa>keHMsI U yAydllleHue
nsoOpaxenus. CymecTByloT pasdanmuHple Ombamorexku n ¢ynkumm Python aas
peaan3anuy aATOPUTMOB IIIYMOIIOAABAE€HN U300 pakeHns.

B aanHOI cTaThe 445 peaamsaluy aAropuTMa OOpaOOTKM M300pa’keHUil ¢
IIOMOIIIBIO MeAMaHHOTO (puAabTpa OblAM MCHOAb30BaHbI OmMOAmorekn NumPy, scikit-
image 1 matplotlib. ImenHo Takoit 1oaxo 1croan3oBaH B padore [3] A4s morameHms
1ryma. 91y OMOAMOTeKM IIPeA0CTaBASIIOT PYHKIIUN AAs YTeHNs U 3allMCU U300paskeHN,
BBIIIOHEeHNsI OCHOBHBIX OIlepaluii 00pabOTKM M300paskeHn I 1 peaan3ali IepesoBbIX
MeTOA0B 00paboTku musoOpakeHuit. KOHKpeTHBINI aATOPUTM, WUCIOAB3YeMBIN AAs
yMeHbIIIeHNs IIyMa B M3oOpakeHmny, OyJeT 3aBMCeTh OT TUIIa M KOAMYecTBa IIyMa,
IIPUCYTCTBYIOIIETO B M300paskeHNH, a Tak>Ke OT JKeAaeMOIo YPOBHS yMeHbIIIeHIs IITyMa.
BaxkHO TIIaTeABHO OILIEHUTh KOMIIPOMICC MeXAy IIyMOIIOJaBAeHMeM 1 KaueCTBOM
1300pa>keHns1, ITOCKOAbKY CAMIIKOM CHABHOE IITyMOIIOJaBAeHMe MOXKeT IPUBeCTU K
Pa3MBITHIO M300pa>keHIsI U IIOTepe BaXKHBIX JeTalell.

3agsaueit 00pabOTKM 1300paskeHNs MOXKeT OBITh KaK yAydIllleHue (BOCCTaHOBAeHe
AU pecTaBpalys) M300pakeHUs 10 KaKOMY-TO OIlpeeAeHHOMY KPUTepHUIO, TakK I
crieljaAbHOe IpeoOpa3oBaHIe, KapAMHaAbHO MeHsoIIee n3o0paxenne. B rocaegnem
caydyae oOpaboTka WM300pa’keHUiI MOXKET OBITb IIPOMEXYTOYHBIM STAaIllOM AAs
AAABHENIIero paclio3HaBaHIsA M300paskeHMs1 (HampuMmep, AAsd BbIAeAeHMs] KOHTypa
oObekra). MeToapl 00pabOTKM M300pa’keHMs MOTYT CyIIeCTBeHHO pa3AndaTbcs B
3aBICUMOCTH OT TOTO, KaKUM ITyTeM 1300pakeHne ObLA0 IT0AY4eHO — CHMHTe3MPOBaHO
CIMCTEeMON MaIlMHHON rpaduKy, Au0O0 myTeM OLMPPOBKM YepHO-0e401l AU IIBeTHOM
dororpadum man sugeo [1]. B tom cayyae, ecanm msobOpaxkeHue OBLAO IOAYIEHO C
IIOMONIBIO OIM(pPOBKY, Ha HUX, KaK IIPaBIAO, IPUCYTCTBYeT IITyM.

METOABL 1 METOAOAOI' VL.

DTOT pa3aea OTHOCUTCS K 3adade M OCBelllaeT pelleHue 3ajadyl I10 IOrarleHnIo
IIymMa Ha WU300pa’keHusAX. AATOPUTM, KOTOPBII ONMCAaH B 9TOM CcTaTbe OygeT
JCIIOAB30BaTbCsl  AAsl  yMEHbIIeHMs IIymMa Ha usoOpaxkeHun [10], HasbIBaeTcs
MeAVaHHBIM (PUABTPOM. DTOT aATOPUTM paboTaeT, 3aMeHs1s1 3HaueHIe KaXKA0TO ITIKCeAst
Me/MaHHBIM 3HayeHMeM B A0KaAbHOM OKPEeCTHOCTM BOKpYT Hero. Pasmep a0KaabHOI
OKpEeCTHOCTU oIlpejeAasieTcs sIApoM, KOTOpoe IIpeAcTaBAseT cOOOM MaTpHUIy BecOB,
YKa3bIBaIOIIyIO, HACKOABKO KaXKABII COCeAHMII IIMKCeAb BHOCUT BKAaJj B cpeJHee
3HaueHne. Hanmpumep, paccmorpumM sa4po 3x3 co BceMu BecaMyt, paBHbIMU 1:

[1,1,1]

[1,1,1]

International Sciences Reviews: Natural Sciences and Technologies, Vol. 3, No. 4, 2022



44

[1,1,1]

D10 s1apo OyAeT MCIIOAB30BAThCSA AAsl BBIUMCAEHNMS MeAMAHHOTO 3HadyeHUs
IIMKCeAs C y4eTOM CaMOIO IMKCceAs U ero 8 coceaHnx nmkceaein. Peaansanus na Python:
UrtoOsl peaamsosatb MeguaHHBII GuabTp B Python, chHawasa HyxHO Oyger
UMIIOPTUpPOBaTh HeoOXoAUMBIe OnbAnoTeku. byaet ncnnoarzosana 6mdanoreka NumPy
Aast ®P@PeKTUBHBIX YMCAOBBIX BbIMMCAeHMIT U OmOamoreka scikit-image a4 3agau
00paboTKI 1300pa>KeHMIA.

numpy np

skimage.filters median

Pucynok- 5. MiMnopruposanue 6udanorekn NumPy.

,ZI,aAee orpeaeasiercs ClDYHKI_U/I}I, KOTOpasd IIprHMMaeT B KadeCTBe BXOAHBIX AaHHBIX
I/I306pa)KeHI/Ie " pasMep s14pa 1 BO3BpaliaeT I/I306pa)KeHI/Ie C IIyMOM, YMEHBIIIEHHBIM C
ITIOMOIIBIO MeAMaHHOTIO Cl)I/I/lI)Tpa.

def median filter(image, kernel size):

return median(image, selem=np.ones((kernel_size, kernel size)))

Pucynok- 6. Vicnoabs3osaHne MeAaHHOTO Cl)I/IALTpa.

3aecy ¢ynkuma median() u3 Mogyas skimage.filters wucnoassdyercs aas
IIpUMeHeHNs MeAMaHHOIO QuAbTpa K BXOAHOMY M300pakKeHMIO C MCIO/Ab30BaHUEM
sApa, yKa3aHHOTO IapamMeTpoM selem. SIapo coszaaercs ¢ momorpio GyHKIIUM hp.ones()
13 6udanoreku NumPy, KoTopasi reHepupyeT MaTpuUlly U3 BCeX €AVMHMUIL 3aJaHHOIO
pasmepa. Ilpumep:

YTOOBI IPOAEMOHCTPUPOBATH MCIIOAb30BaHIME MeAVAHHOTO (UAbTpa, AaBaiiTe
paccMOTpUIM IIPOCTON IIPUMEP, B KOTOPOM MBI IIpUMeHsieM (PUABTP K U300pakeHNIO ¢
AoOaBaeHHBIM [ayccoBckuM mIymMoM. Bo-TiepBEIX, MBI CreHepupyeM 3alIyMA€HHOE
nsoOpakeHne ¢ mnomomplo ¢yHKIMM skimage.util.random_noise() m3 Moayas
skimage.util:

skimage.util random_noise

image = np.zeros((128, ))

image = random noise(image, mode= » mean=0, var=

Pucynok- 7. ®uapTp K M300paskeHNIO ¢ 400aBAeHHBIM ['aycCOBCKUM IITyMOM

Aazee mnpuMeHseTcs MeAUMaHHBI (QUABTP K 3alllyMAEHHOMY M300paskeHMIO,
JICIIOAB3Ysl pa3Mep sapa 3x3:
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filtered image = median filter(image, 3)

Pucynok- 8. MeanaHHBIT GUABTP C A4POM

B nTore, MOXHO BU3yaAn3upoBaTh NUCXOAHBIE ¥ OTPUABTPOBaHHBIE N300paskeHNs
¢ ToMombIo 6ubdbanorekn matplotlib:

import matplotlib

plt 0
plt (1, 2, 1)
(image, cmap='gray')
plt ("Noisy Image’)
plt ("off")

Pucynoxk- 9. Vicnoaszosanne 6ubanorexu matplotlib 4451 ¢uasTpanum nsodpasxeHus.

Hioxe npusegeH pesdyabTaT paOOTHI aATOPUTMa C MCIIOAb30BaHNEM MeAMaHHOTO
¢uabpTpa 445 moranieHns MIyMa Ha M300paskeHn.

& Figure 1 = m} X

0 100 200 0 100 200

aEdr» Q=

Pucynoxk- 10. PesyabpTat paboThl aATOpUTMa MeAMaHHOTO (PUABTpa.
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Olym m3oOpakeHUss — BTO cAydailHOe M3MEHEHUe SPKOCTV VAU IIBETOBOIL
napopManuy Ha U300pa’keHIsIX, KOTOpOe MOXXeT OBITh BBI3BAHO pPa3ANIHBIMU
(pakTOpamm, TaKMMMI KaK yCAOBIISI HI3KOI OCBEIIeHHOCTH, BRICOKMe HacTporiknu ISO nan
»2eKTpoHHbIe ToMex [2]. [ITyM MOKeT yXyAIIUTh Ka4ecTBO N300 paskeHILs i CAeAaTh eT0
3€PHUCTBIM MAM IIMKCEABHBIM. YMEHBIIIEHNE IITyMa M300pa’keHus MOXXeT IIOMOYb
YAYYIIUTh BU3YAAbHYIO YETKOCTh M AeTaAM3aluio M300pa’keHUs, cAelaB ero Ooaee
HPVATHBIM AAs IIpocMoTpa. Kpome Toro, mrymoriogaBaeHue MOKeT OBITH BaKHBIM
II1aroM B 00paboTKe 1300paskeHNI 4151 TaKMX 3a4a4, KaK pacrio3HaBaHUe OOBbEKTOB UAN
CKaTue, KOTAa 4YMCTOe U YeTKOe M300pakeHue HeOOXOAUMO AAsl IIOAYyYeHUs TOUHBIX
Pe3yAbTaToB.

CymecTByeT HeCKOABKO THUIIOB IlIyMa, KOTOpble MOTYT IIPUCYTCTBOBaTh Ha
U300pa keHmsIX: l'ayccosckuit mym (Oeastin ['ayccoBeckmit IyM) — 9TO THUII IIyMa,
KOTOPBbIVI BO3HMKaeT, KOrJa 3HauyeHMs MHTEeHCUBHOCTM IMKceAell B M300pakKeHUU
CAy4yaliHBIM 00pa3oM paclpeaeAsioTcss B COOTBETCTBUU C paclpegedeHueM laycca,
TakK>kKe M3BeCTHBIM KaK HOpMa/AbHOe paclpeeleHne. DTO paclpOCTpaHEHHBIN THUII
IIIyMa, KOTOPBIVI MOXKeT BO3HMKaTh Ha M300pa’keHMsIX 13-3a Pa3ANYHBIX (PaKTOPOB,
TaKIX KaK BbICOKMe HacTpoiiky ISO, ycaoBMs HM3KOM OCBEIeHHOCTY AN DAeKTPOHHbIe
noMmexn. l'ayccoBckmil IIyM XapaKTepusyeTcsl KOAOKOA000pa3HONM KPMBONM M 4acTo
OIVICBIBAETCS KaK «OeABINl IIyM», IIOCKO/ABKY OH MMeeT OAMHAKOBYIO MOIITHOCTb Ha BCeX
gyacrorax. l'ayccoBckmil IIIyMm MOXeT OBITb aAAUTUBHBIM, YTO O3HadaeT, 4YTO OH
AODABASIETCSI HEINIOCPeACTBEHHO K 3HaueHNMsAM MHTEHCUBHOCTM IIMKCeAel, WAU
MYAbTUIIAMKATABHBEIM, YTO O3HA4aeT, YTO OH M3MeHseT 3HA4YeHUs MHTeHCUBHOCTU
IIKCeAell IIOCPeACTBOM YMHOXKeHMsA. layccoBckmil IyM MOXHO YMEHBIIUTb C
IIOMOIIIBIO PAa3AMIHBIX METOAOB, TaKMX KaK IIPOCTpaHCTBeHHas pUAbTpaLys, KOTopas
BKAIOYaeT B ce0s1 MpUMeHeH!e sAApa CBePTKU K M300pakeHNIO 4451 CTAaKMBaHUS IITyMa.
B aaapneiimeMm MBI 0OO3HauaeM Yy HaOaAl0gaeMoe (I 3alllyMAeHHOe) M3oOpaskeHue, b
IIyM I X He3alllyMAeHHOe 300paskeHue.

beaptin 'ayccoBckmit ImyM MogeaupyeT KakKAbIM NuKceab (m,n) HaOAOAeHUs y
CyMMOI1 IuKceAst (m, n) GeclryMHOIo n3o0OpaskeHus X U IUKceAs Iryma b:

vm,ny(m,n) = x(m,n) + b(m,n)
rae b(m,n) ~ N (0,02).

Drta MoJeab mpocra 1 oOaerdaer pacdeTsl. OH 1UCIOAB3yeTCsl B OOABIINHCTBE
IIPUAOKEHNI, BKAIOdas1 goTorpaduio.
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MNoBbllWeHa KOHTPacTHOCTb Job6asneH 6enbiil rayccoB LWyM
Pucynok- 1. Cipasa opurntaaapHoe nzobpakenne. Caesa nsodOpaskeHue ¢ [ayccoBcKUM IITyMOM.

[Iym coan u repria — 5TO THUII IIIyMa, KOTOPHIN BO3HMKaeT Ha M300pakeHNsIX B
BUAe CAydJaliHBIX YEepHBIX M OeAbIX IMKCceAeil, OTCI0Ja UM Ha3BaHMe «COAb U IIepell».
OOBIYHO DTO BBI3BAHO OIMMOKAMMU MPY IOAYYeHMM UAU Ilepejade M300pakeHMs U
MO>KeT OBITh OCOOEHHO 3aMeTHO Ha M300paskeHIsIX C HU3KIM OTHOIIIeHVeM CUTHAA/IITy M.
[lym coam u meplja XxapaKTepu3yeTcsl BRICOKOJ CTeIIeHbI0 KOHTpacTa MHTeHCUBHOCTHU
MeXAY 3alllyMAeHHBIMU IMTUKCeAIMY ¥ OKPY>KaIOIIMMU ITUKCeASIMY, M €TO MOKeT OBITh
TPYAHO YMEHBIINTh C IIOMOIIBIO CTaHAAPTHBIX METOAOB CTAa’KMBAaHM, TaKMX Kak
IpocTpaHCcTBeHHas puabTpaius. BMecro 9TOrO 4451 yaaseHus myma coau u mepria us3
M300pakeHNii JacToO WCIOAB3YIOTCS CHeIlMaAu3MpOBaHHbIE MeTOAbl, TaKue Kak
MeAuaHHas GuabTpaums uam Mopdoaormdeckue orepaunumu. B jaabHeiiiiem MbI
oOo3HayaeM y HaOalgaeMoe (M 3alllyMAeHHOe) u3oOpaxenme, b mym u x
He3alllyM/AeHHOe 1300 paskeHne.

Xmin C BEPOATHOCTbIOPD nin,

vm,ny(m,n) = { Xmax C BEPOSTHOCTBIOD 4%,
x(m,n) cBepoOATHOCTBIO 1 — Pmin — Pmax-

I'2€ Xmin U Xmax — MMHVMYM U MaKCMMYM MHTEHCMBHOCTU.

Iym Ilyaccona — ®TO THUI IiIyMa, KOTOPBLI BO3HMKaeT B M300pa’keHIsX, KOTAa
3HAYeHNs] MHTeHCUBHOCTM IIMKCeAell CAydallHBIM 0Opa3oM paclpeseasioTcsl B
cooTBeTcTBUI C pacrnpedeseHneM Ilyaccona. Yacro BcTpedaeTcs Ha M300pakeHUAX,
IIOAYyYEeHHBIX B YCAOBMSAX HUBKOV OCBEIIeHHOCTM WMAM C OOABLIMM BpeMeHeM
DKCITO3VIINI, U1 MOXKeT OBITh BBI3BAaHO CTAaTUCTIUIECKUM XapaKTepoM (POTOHOB, KOTOpPHIe
oOHapy>XuBaroTcs AaTdukom msoOpakenmsa. Ilym Ilyaccona wMogeampyer 3axsar
¢oronos. Koangectso potoHOB 3aBucut oT ocselfeHns. CoOTBeTCTBYIOIINII IIPOIecc
IlyaccoHa mmeeT cpelHee 3HaUyeHIE, paBHOE OCBEIIEHHOCTU. JIHTeHCMBHOCTh Ka’KAOIO
nukceas (m,n) HabOAIOAeHNs y paBHa:

vm,n y(m,n)~ P(x(m,n)).
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DTa MOJ€eAb MCIIOAb3YETCA B CAy4dae C6opa AaHHBIX C HEeOOABINNM KOANYECTBOM
(1)OTOHOB, HarrpuMep B aCTpOHOMMUIL.

PucyHOK 2 maaiocTpupyeT BAUAHME NPeAbIAyIIuX IIyMOB Ha M3oOpakeHue [3].
Mo>xHO 3aMeTUTh, 4TO:

- Aas TayccoBa 11yMa, IIyM OAMHAKOBO BAMsAET Ha Bce M300pa keHne
- Aas myma Ilyaccona 0oaee cseTasle yacTu 60/1€ee IITyMHbIE, YeM TeMHBIe 4acTy

- Aasa myma coau-nepria MOAUMQPUINPYIOTCS TOABKO HECKOABKO IUKCeAell U OHU
3aMeHSIOTCSI YepHBIMU UAY OeABIMU UKCeAIMU

Original image AWGN Poisson noise
e - > .4 . -‘,

Pucynoxk- 2. IIpumep pa3HbIX TUIIOB IIyMa(IIOYTU OAMHAKOBOM MOIITHOCTIL).

Ornomenne curHaa-myM(SNR, no-¢ppaniryscku: RSB aa:1 rapport signal-sur-bruit)
ABAseTcss Mepoll yposHs myma. OH omnpegeasercs KaK OTHOIIEHME MOIITHOCTHU
He3alllyMAeHHOTO M300pa’keHMsl K MOIIHOCTU IITyMa, IAe MOIIHOCTbh M300pakeHms X
onpegeasercs 1o popmyae [3]:

e, s
* T M XN x(m,n)
mn

ITockoapky SNR uarie Bcero BbIpa’kaercst B A0rapu¢pMumJeckoi Ikale (e4MHMUIIA
u3MepeHus: ge1nodea), OHO paBHO [3]:

Sn X(m,1)?
Sun b(m,m)?

SNR = 1010g10 (

Aasa TayccoBckoro Imiyma cCyIIecTByeT eIlle O4Ha Mepa: HMKOBOe OTHOIIIeHNe
curHaa/mym  (PSNR) mpeacrasaser co0oil  OTHOIIEHMe KBajpaTa AMHAMUKU
3alllyMA€HHOTO M300pakeHUs (pa3HmMIla MeXAy MaKCMMaAbHOM M MMHMMAaAbHOM
MHTEHCUBHOCTBIO) K MOIITHOCTM IIyMa [3]:
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Ax?

PSNR = 1010g10 ( 1

M XN Ymn b(m,n)?

Ha pucynke 3 mnpeacraBaeHO TO >XKe U300pakeHMe, HCKaXkKeHHOe OeabIM
I'ayccosckum mrymoM, npu pasanmdsbix SNR u PSNR. IIpu yseanmdennn RSB nan PSNR
IIyM yMeHbIIaeTcs [3].

RSB = 0 dB RSB = 10 dB RSB = 20 dB RSB = 30 dB

PSNR = 20 dB PSNR = 30 dB

Pucynok- 3. 3amymaennoe nsobpaxenue rmpu pasaeix RSB n PSNR.

OcHOBHBIE MICTOYHUKU IIyMa B IUQPOBBIX M300pa>keHUAX BOZHUKAIOT BO BpeM:l
rnoaydeHmus (CAMIIKOM MaJdoe KOANYeCTBO CcoOpaHHBIX (OTOHOB, TeMIepaTypa
CeHcopa...) UAM BO BpeMs 4100011 mepegaum (9x0 U arMocepHble VMCKaXKeHUs IIpU
OecipoBoAHON CBsA3M). B HEKOTOpBIX cay4asx cuymMTaeTcs, 4TO IIyM MOJeAupyeT
HETOYHOCTM MaTeMaTudeckoil MoJean ¢OpMHUPOBaHMA MU300pa’keHUs, IIpudeM
IocAeAHsII 00s3aTeAbPHO OTAMYAETCSI OT pPeaabHOCTM, KaK U Ai00as ¢uandeckas
Mogeab[4]. 1I0CKOABKY IIyM IIO CBOeN IPUPOJe ABASETCA CAy4YallHBIM sBA€HVEeM, OH
MOAEAMPYeTCs  IIAOTHOCTBIO  BEpOSITHOCTM,  KOTOpasl — IpeAcTaBAseT  coDOIl
pacrpejeaeHne MHTEeHCUBHOCTY IITyMa.

A/lI‘OpI/ITMI)I IIyMOIIOAaBA€HIISI OOBIYHO CrIennaAmnsupyroTcs Ha I104aBA€HIUN
KaKOro-TO KOHKpPETHOTO BlJa IIyMa. He CymeCTByeT IIOKa yHMBEPCaAbHbIX Cl)I/I/lI)TpOB,
ACTEeKTUPYIOIMIUX ¥ II0AaBASIOIINX BCe BMABI IITyMOB. OAHaKO MHOTIVI€ ITYyMBbI MO>KHO
AOBOABHO XOpOoHIo HpI/I6AI/ISI/ITB MOJ4eAabIO0 Oeaoro raYCCOBCKOI‘O ImryMa, IIODTOMY
OOABIIMHCTBO aATOPUTMOB OPMEHTNPOBAHO Ha I104aBA€HV€ MMEHHO DTOIO BliJa IITyMa.

CamMble pacripocTpaHeHHbIe MeTOAbI YAaAeHUs IIyMoB [5]:
- Craaxwusaioniye GpuAbTPLI

- Meaunannsie puABTPEI
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- OuabsTpsl Bunepa
- Pamxwupyroniue puabTpsr

IIpn aumelHONM craaxusaiomein ¢guabTpanum [6] 3HayeHMe MHTEeHCHBHOCTM B
Ka>KA0M1 TOUKe yCpeAHseTCs 110 HEeKOTOPOII craakmBalonien macke. IIpumepsr macok:

3 3 -

|
Ai==111 1] .4;=m 1 2 1
(I I 11

o

o

Pucynok- 4. I[Ipumep craakmparoniein MacKku.

B nnepsom cayuae 3HaueHUIO MHTEHCUMBHOCTH B IJeHTPaAbHOM TOUKe IIpMCBayBaeTCsI
Cpe/Hee 3HaueHle HTEHCUBHOCTeN cocegell. B Apyrux caydasx — B3BellleHHOe cpeHee
B COOTBETCTBUU ¢ KOD(PPuUIeHTaM .

IloTennuaabHO Ayuinne pes3yabTaThl 0OpaOOTKM M300pa>keHus, B YaCTHOCTH,
pe3yabTaThl GUABTPALNN, AOCTUTAIOTCS IIPU UCIIoAb30BaHNM $uabTpa Bunepa [7]. Ero
IIpPUMEHEeHe CBsI3aHO C IIPeAIlOAOXKeHNeM O CTalMOHapHOCTM M300paskeHusl.
ITockoabKy HaaAmdme KpaeB M300pa’keHNs CAYKUT HapylleHMeM CTallMOHapHOCTH, TO
BUIHEpPOBCKas pUAbTpalus He sBASETCS CTpPOro ontumaapHoi. OgHako Opu pasmepax
Kaapa, 3HauuTeAbHO IPEeBBIAIONIMX MHTePBaAd KOppeAslun U300pakeHns, BAUSIHNIE
rpanuiy sBaseTrca MaabiM. Texumdeckn puaptp Bumnepa peaamsyercs nmpu momoniu
AVICKpeTHOTO ITpeoOpa3osanms Pyphe B 4aCTOTHOI 004acTu.

MeauanHsblit GUALTP IpeacTaBAseT cOOOM CKOAb3sAIee MO MOAI0 M300pakeHus
OKHO W, OXBaThIBalOlllee He4yeTHOe 4ICAO0 OTcueToB. LleHTpaabHBIN OTCYET 3aMeHseTcs
MeAMaHOIl BCeX 9AeMeHTOB M300pa’keHNs, IOHaBIIUX B OKHO [8]. MeauaHoii
AVICKpeTHOI I10CAeA0BaTeAbHOCTM Ha3blBaeTCs CpeAHUII IO TOPsAAKY 4YAeH psAa,
II0AYYalOIerocss MpU VIOPsIAOYeHMI MCXOAHOM IocaeiosaTeabHocTH. Kak m
CrAa>kuBaiommii  GpuUAbTp, MeAUaHHBIN (PUABTP MUCIOAbB3YeTCs AAsl IIO0AaBAEHUs
aAAUTVBHOIO U MIMIIYABCHOTIO IITYMOB Ha n3o0pakeHnn. Kak u craaskmpaommit GuasTp,
MeAVaHHBI (PUABTP MUCIOAb3YeTCs AAsl MOAABA€HUSI aiAUTUBHOTO M MMITYABCHOIO
IIyMOB Ha WM300pakeHNM. XapaKTepHON OCOOEHHOCTBIO MeAMaHHOTO QUABTPa,
OTAMYAIOIIell ero OT CrAa’kMBAIOLIero, sBAsAETCA COXpaHeHMe IepernajoB SAPKOCTU
(koHTYpOB). IIp1 5TOM ecan meperagbl APKOCTU BEAUKN II0 CPaBHEHMIO C AVICIIepCueit
aAAUTUBHOTO OeA0ro IyMa, TO MeAMaHHBIN (PUABTP AaeT Aydlllle pe3yAbTaTbl, yem
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ONTUMAaABHBIN AVHENHBINT puabTp. OcoOeHHO >PPeKTUBHBIM MeAVaHHBI (PUABTP
SBASIETCS B CAydae MMITY/AbCHOTO IITyMa.

Pamwxupyomuin  ¢uapTp [9], XKak U CraaXmuBaliOUIWIL, JCIOAB3yeT AAs
npeoOpas3oBaHns M300pakeHMsT MacKy. Macka MOXKeT BKAIOYaTh MAM He BKAIOYaTb
LIeHTPAaAbHBIN IIMKCeAb. 3HAYeHUs DAEMEHTOB, IIONAajaloMX B MacKy, MOXKHO
pacIioA0XUTh B YIHOPSIAOYEHHBINI P4 U yIOPAAOYUTH IO BO3PacTaHUIO (MAU
yOBIBaHMIO), ¥ BBIYMCAUTH OIIpeAeleHHble MOMEHTHI HTOIO psja, HallpUMep, cpeaHee
3HaYeHMe MHTeHCHBHOCTUM U Aucriepcuin. BrIxogHbpiM 3HaueHMneMm (puabTpa, KOTOPBIM
3aMEeHSeTCs LIeHTPAaAbHBIM OTCYET, sBASETCA B3BeIleHHas CyMMa MHTEeHCUMBHOCTU
LIeHTPaAbHOTO IMKCeAs M MeAMaHbl ItoAydusinerocsa psja. Kosdpduimenrsr o6praHO
CBsA3aHBI OIIpeAeAeHHON 3aBMCUMOCTBIO CO CTaTUCTMKOMN IIMKCeAeli B OKHe (pUAbTpa.

PE3YABTATHI M1 ObCYXXAEHVIA.

B xoae HammcaHusA AaHHON CTaTby OBIAM MCCA€AOBaHBI pa3AMYHbBIE ITOAXOABI K
YAaA€HUIO TpeX OCHOBHBIX BMAOB IIyMa: l'ayccos miym, IIym coam M Iepua, IIyMm
Ilyaccona. beia paspaboTaH aganTMBHEIN MeTOA yAadeHus 9Tux nrymos. Ha ero ocHose
Ob1a pa3paboTaH aATOPUTM MeAMaHHOTO (pUAbTPa, KOTOPBIN OblA peaan3oBaH Ha SI3bIKe
nporpammuposannst Python. Ilpm paspaborke aaropmrma OBIAM MCIIOAB30BaHBI
oubanmoreku NumPy, scikit-image u matplotlib. briaa cosgana cucrema, yaaasmomas
IlepedrcAeHHbIe IIyMbI 9 PeKTIBHee CyIlecTBYIONNX cucteM. Kpome Toro, sTa cucrema
yHHUBepcaldbHa M caMa IIoACTpamBaeTcsl IO/ MMeIoIuxcsi Buga mymoB. Ha sto
yKa3blBalOT ~TaKue JaHHble, KaK BHU3yaabHasl OIleHKa pPe3yAbTaToB padOTHI
roap3oBaTeseM. B gaapHelilneM naaHupyercs co3gaHue IMOPUAHBIX aATOPUTMOB,
coBMeInamx 9¢pPeKTUBHbIe COCTABASIONI/e HOBBIX M CTAaHAAQPTHBIX aATOPUTMOB.

BLIBOA

B 3akaiouenme, mcroAb3oBaHUE aATOPUTMOB AAsl  YMeHBIIeHMs IIyMa B
1300pa’keHNsIX SIBASETCSI BaXKHBIM aclleKToM oOpaboTkm maobpakenmit. CylecTsyer
HEeCKOABKO TUIIOB IITyMa, KOTOPBIII MOKeT IIPUCYTCTBOBATh B M300pa’keHIsIX, BKAIOYas
l'ayccoBckmii ImIym, IIyM COAM U Ieplia, MMIIyAbcHbIM myM u Ilyaccona mym. bera
paspaboTaH aJallTUBHBIII MeTOJ yJadeHus »Tux mymos. Ha ero ocHose Oblan
paspaboTaH aAropuUTM, KOTOPBINI OBIA peaAn3OBaH Ha sI3bIKEe ITPOTPaMMMpPOBaHI
Python. brlaa cosgana cucrema, ydaasiomias IepedlcAeHHble ITyMbl 9(pQeKTUBHee
cymecTsyrommx cucreM. Aas »¢Pp@PeKTUBHOTO yMeHbIIeHNsl Ka’KJO0To THIla ITyMa
TpeOyIOTCs pa3ANYHbIe aATOPUTMBL 1 MeToAbl. HekoTopsle pacrpocTpaHeHHbIe MEeTOABI
BKAIOYAIOT ~ UABTPAIMIO  M300pakeHNir, Mopdoaornmyeckue  omnepauum u
UCIIOAb30BaHNe 0o./ee BBICOKOV OUTOBOM TIAyOMHBI AAs KBaHTOBaHMA. B 11eaom,
UCIIOAb30BaHIE aATOPUTMOB IIIYMOIIOAABA€HUs MOXKeT 3HAuMTeAbHO YAYYIIUTD
KayecTBO M YeTKOCTh M300pa’keHMI, JAedast MX Ooaee IIOAE3HBIMU AAsd Pa3ANYHBIX
HPUAOKEHNIA.
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APPLICATION OF THE MEDIAN FILTER ALGORITHM TO REMOVE NOISE IN IMAGES

Annotation. The Image Noise Detection Algorithm is a set of studies designed to measure the
level of noise present in a presentation. Noise in images can be caused by variables such as the
image sensor, transmission error, and the digitizing process. Removing noise from an image is
an important pre-processing step for high-priority image processing tasks because it can
improve the accuracy of analysis and the value of images. Various techniques and filters have
been implemented to reduce the effective noise in an image, including image filtering, median
filters, image restoration, and image enhancement. These methods can be implemented in
Python using various libraries and functions. This article aims to apply and solve the problem
of noise elimination in images, its structural characteristics and advantages, introduce and
define the basic principle of operation, and also implement an example of applying the median
filter algorithm.

Keywords: Noise elimination algorithm; noise in images; image processing; image filtering.
BEMHEAEPAETT IITY ABI JKOIO YIIIH MEAMAHA/BIK CY3TT AATOPUTMIH KOAAAHY

Annoranmst. KeckiH IIyAbl aHbIKTay aATOPUTMI Ipe3eHTalUsAAarbl Iy AeHIeNiH oAlleyre
apHaAraH 3epTTeyAep SKUBIHTBIFbI 004bI1 TaObLAaAbl. CypeTTepAeri Iy KecKiH CeHCOPBI, Xidepy
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KaTeci >XoHe 111 pAaHABIPY IIPOIIeci CUAKTEHI alfHBIMaAblAapJaH TYbIHAQYBl MYMKiH. KeckinHeH
Iy ABI JKOIO DachIMABIFBI KOFaphl KeCKiHAl ©HJey TallChpMaJaphl YIIiH MaHbI3Abl aAAbIH ala
eHJey KaJaMbl 004blll TaOblaaabl, ceOebi 04 TaagayablH A244iTi MeH KecKiHAepAiH MoHIiH
’KakcapTa aaaabl. Keckinai cy3y, MeAmnaHaAblK Cy3Tidep, KecKiHAl KaAIlblHAa KeATipy >KoHe
KeCKiHAl >)KaKcapTyAbl KOca, KeCKiHAeTI TUIMAL Iy AbI a3aiTy YIIiH 9pTYypAi 94iCTep MeH cy3riaep
eHriziaai. bya aaicrepai Python-ga oprypai kiTanxaHasap MeH (yHKOUsIAapAbl KOAAaHY
apKbLABI JKy3ere achlpyfa 0oaaabl. bya makasa keckiHgeperi IITyabl >KOIO MaceAeciH, OHbBIH
KYPBIABIMABIK CUIIaTTaMaJapbl MeH apTBIKIIBIABIKTAPhIH KOAJAaHyFa >KoHe IIeIlyre, >KYMBbIC
icTeyaiH Herisri NpMHUMITIH eHri3yre >KoHe aHbIKTayF¥a, COHbIMEH KaTap MeJAMaHaAbIK CY3ri
aATOPUTMiH KOAAaHY MBICAABIH €HTi3yTe OaFbITTaAFaH.

Tyiiinai ce3gep: aaropuT™; cypeTTeperi 111y; CypeTTi eHAey; CypeTTi puabTpaey.
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Annoranus: K 2025-2030 rogaM HbIHeITHee ITIOHMMaHIE CA0Ba «IIPOeccis»
U3MEHUTCSI B KOPHE, MHOXEeCTBO MCCAeAOBaHMII HTOMY AOKa3aTeAbCTBO.
Hampuwmep, coraacio World Economic Forum, k 2022 roay Ha 3emae Oyaet 133
MAH HOBBIX Ipodeccuii HalIpsAMyIO UAM KOcBeHHO cBa3aHHbIX ¢ VT, a 75 man
HBIHEIITHUX Ipodeccuii MOTYT MCYe3HYTh II0 IpUYMHe aBTOMaTU3aluM WA
passutusa VIV 3Haumt, 9TOOBI IIpeycreTb U oOecrednTh ceOs B Oyayluem,
HBIHeIITHNe IITKOABHUKM ¥ CTYAeHTHl AO/AXKHBI OOydaThCs HaBbIKaM, KOTOpbIe
IIO3BOAAT IIpeycreTbh B dpe poOOTOB M aBroMarusanum mponeccos.[1] Crarps
IIOCBAIIeHa 0030py COPeBHOBAHMII UM KOHKYPCOB IIO POOOTOTEXHUKe, IIpOeKTa
boaamak nmxenepaep, n pesyapraros ydenukos HIVIIID nHa mMeXayHapOAHBIX
copesHosaHmsAx WRO u FIRST robotics.

Kaiouesnie caosa: STEM; obpasosaHne; poOOTOTEXHIKA; COpPeBHOBaHUS I10
pobororexunke; HVII; "FIRST Robotics"; World Robot Olympiad (WRO);
boaamaxk nrxenepaep.

BBEAEHIVIE

Ha ceroansmnmii AeHb M3y4deHye OCHOB pPOOOTOTeXHUKU AAsl AeTell BO3MOXKHO B
IIIKOAe U B KPY>KKax JOIIOAHUTEeABHOro oOpasosaHMs. MHorme poaurteam ceirdac
3a4al0TCsI  BOIIPOCOM, 3adeM JeTsAM poOororexHuka? Takme 3aHATUS pas3BUBAIOT
TBOpPYeCKMII ITIOTeHIIaA peOeHKa.

PoGoToTexHmKa IOMOXeT HpaKTWMIecK! MpoKadaThb IIKOABHUKY (PUBMUKY, Cpasy
yBUAETh pe3yAbTaT HAIMCAHHOV IPOTrpaMMbl, IIPOSIBUTH MHKEHEpHbIe KadecTBa U
CO34aThb CBOVI COOCTBEHHBII ITPOEKT.

CroptnBHast poOOTOTEXHUKA MOXKET IIOATOAKHYTh pedsT K BRIOOPY JaabHeNIIIelt
npodeccun B cdepe poOOTOTEXHUKM, BHICOKMX TEXHOAOTUI VAV IIPOrPaMMUPOBaHII.
DTO yXXe He AIOUTEABCKUII KPY>XKOK II0 KOHCTPYMPOBAHUIO. 3aHATUSA TpPeOyIoT
MaKCHMAaAbHOV OTAQ4M, M3YJIEeHVSI CMEKHBIX AVICLIUIIAVH, IIOCTOSIHHBIX TPEHUPOBOK I
paboTHI Hag OMMOKaMMU.
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3aHATUS POOOTOTEXHUKON pas3BMBAIOT KaK (uandeckne, TaK I YMCTBEHHEIE
ciocobHocTy peGeHka. CoueTtaeT B ceOe TaKye AVCIIUIIAMHEIL, KaK MaTeMaTuKa, pusuka,
napopMaTtKka U AOTMKA, TBOpYeCKas AeiATeAbHOCTh I KOMMYHHMKaOus C
OKPY>KaIOIVMI.

Oanmnnaabl, KOHQEpPEeHIMN U COPeBHOBaHMS — 9TO CIOCOOBI IPOBEPUTH CBOU
criocooHoctn. Kak rpasuao, 3a4aHns Ha TaKIX MepOIIPUATIAX BbIIIIe YPOBH: IKOABHO
IIPOrpaMMBbl ¥ TpeOyIOT AOIIOAHUTEABHO TBOPYECKOIo rogxoga. OcobeHHO, ecan 9TO
KacaeTcsl TaKol 4OCTaTOYHO HeCTaHAAPTHON 004acT, KaK pOOOTOTeXHIKA.

B kazaxcranckmx mikoaax, 1mo ganueiM MOH PK, aeiictByeT 0K0A0 Tpex ThICAd
KaOuHeToB poboToTeXHNKM. C KaXKABIM TOA0M VX YMCAO CTPEMUTEABHO YBeANIMBAETCs,
KaK I 9JCAO >KeAalOIIVIX 3aHMMAaThCs B HUX IOHBIX MH>KEHePOB.

/JleTaan B OCHOBHOM 3aKa3bIBaIOTCs 3a pyOe>koM, yJallyecs OTBedJaloT 3a COOPKY,
«MO3IM» poboTa M IIporpaMMHOe oOecrieyeHne. PasputmeM poOOTOTEXHUKM B
Kasaxcrane sannmaerca Qegepanys odpa3oBaTeAbHON U CIIOPTUBHOM POOOTOTEXHUKI
«KasPoboTukce», cosgannas B 2015 rogy. Lleab opranusanmum — coeiicTBiieé MacCOBOMY
BHe peHUIO pOOOTOTeXHUKM B OOpa3oBaHIe, IIpOBeJeHIe COPeBHOBAHMI 1 KOHKYPCOB
II10 pOOOTOTEXHUKE.

BI1ABl COPEBHOBAHII 1O POBOTOTEXHMKE

CopeBHOBaTeabHas1 pOOOTOTEXHMKA — 9TO MpPUKAAAHOe HallpaBAeHIEe, B OCHOBE
KOTOPOTO IpaKkTuyeckas pabora KOHKypcaHTOB. C 11e4bI0 TeCTUPOBaHNA BO3MOXKHOCTell
poOOTOB 11 X pa3pabOTUMKOB IIPUAYMBIBAIOT MHOXKECTBO pas3HbIX 3adaHuil. Hampumep,
Ha IPOTSIKeHUM MHOIUX AeT He yracaeT MHTepec K 00sM poOoTos. VI Ha TO ecTh psig
Ipu4ayH. B 1iepBy1o ouepeap, 9TO OTKPBITOCTh MEPOIPUATUA — IPUHATH ydacTyie B HeM
MO>KeT AI00011, KTO CIIOCODEeH co34aTh CBOEro OOIiIIa.
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Kpome »TOro, Ha Takmx MepONpPUATHUAX MOXKHO BCTPETUTh AOCTAaTOYHO MHOTO
€AVHOMBIIILIEHHIKOB U IIpY HEOOXOAVIMOCTM HaTM HacTaBHMKa-IpakTuka. Heapss
paccMaTpuBaTh OOM pOOOTOB MCKAIOUMTEABHO B pa3BAeKaTeAbHOM KOHTeKCTe. 3a
3peAMIITHOCTBIO BCerda CTOUT AAUTeABHas McCAeAOoBaTeAbCKasi U KPOIOTAMBAas
IpakTHyeckas padoTa.

JAas MHOTMX OIlepaTOpOB MOOMABHBIN pOOOT, COOpaHHbBIN 13 0Aa30BLIX 9A€MEHTOB,
CTAaHOBUTCS TIEPBBIM CePBE3HBIM YCTPOMCTBOM, a TecTupoBaHue B ¢Qopmarte 00s
IIOMOTaeT BBIABUTL Cephe3Hble HeJOCTaTKM M padoTaTh Ha/ yCOBepIIeHCTBOBaHMEM

pyHKIIIIL.
VlHbIe BUABI 3a4aHNIT Ha COPeBHOBAHUAX:

Kere/leI/IHF — 3a oIIpegeaeHHoe BpeM:l pO6OT AOAKEH BbITOAKHYTb Keram 3a
mpeaeAanl puHIa, HO IIPpM DTOM CaM HE 40A°KE€H HapyIllaTb O4e€pY€HHbI€ T'PAaHNIIBI.

/1abupMHT — CyTb sCHa M3 Ha3BaHI: aBTOHOMHBIN pOOOT AOAKEH IpoexaTb OT
TOUKU «A» B TOUKY «b» 10 21a0MpuHTY, MUHYS pa3HOOOpa3HbIe ITPeIIsITCTBIA.

/lecTHMIlIa — cOpeBHOBaHIe IIO4pa3yMeBaeT, 4TO poOOT MOXeT Ipeoso/eBaTb
pasHble II0ABEMBI.

Tpaexktopust — pobOT A0AXKeH A00paTbcsi A0 KOHEYHOI TOYKM Ha3HaueHIL,
co04104as1 yKazaHHYIO Ha IIyTU TPaeKTOPUIO.

dy1O0A — 3peANIIHBI BUJA COPEBHOBaHMII, KOT4da KOMaHAB pPOOOTOB mAU
CaMOCTOsITeAbHbIE €AVHMIIBI, UTPaloT B (PpyTO04, TO €cTh 3a0MBAIOT HMPOTUBHUKY Kak
MO>KHO 00AbIIIe TOA0B.

International Sciences Reviews: Natural Sciences and Technologies, Vol. 3, No. 4, 2022



S7

IIpukaaaHas poOOTOTeXHIMKa — cepbe3HOe MepOoNpusTIe, KOT4a pOOOTOTeXHMKH B
KOMaHAe UAM II0 OAHOMY IIPOAYMBIBAIOT CUCTEMY A4Sl pPelleHus peaabHO
CyILIECTBYIOIIVIX TPOU3BOACTBEHHBIX 3a4a4.

3auacTylo copeBHOBaHUs IIPOBOAAT B ¢popMaTte ¢ecTrBaleil, coueTas HeCKOABKO
3aJaHUIN.

Kak mpaBsnao, nNpuHATh ydacTue B COPEeBHOBAHIMAX MOXKeT AI000M >KeAaloIuii,
MPOXOAAIUII 110 Bo3pacTy. HarmomHmM, 4TO cOpeBHOBaHMS IIO PODOTOTEXHMKE
IIPOBOAATCSA AASl IIKOABHUKOB M CTYAEHTOB, €CTb psi4 MepONpUATUI AAS CaMBIX
Ma/ZeHbKMX. B KOHKypcax B 3aBUCHMMOCTU OT YCAOBUII MOIYT IIPMHMUMATh ydacTue Kak
KOMaHABI OT 2-X 4eAOBeK, TaK M OAMHOYKU. KakgoMy COpeBHOBaHMIO IIpeAIeCcTBYyeT
®Tall IOATOTOBKM M, KaK IPaBMAO, YYaCTHUKM TOTOBATCA K 3apaHee OIpeJeaeHHOMY
TYPHUPY: HEKOTOPEIe I10ApPa3yMeBalOT, YTO KOHKYPCAaHTBI IIPMHECYT TOTOBbIe MOJeAM Ha
KOHKYPC, ApyIue — cOOpPKy MOJAeAM Ha MecTe.

FIRST Robotics Competition (FRC)

FIRST Robotics Competition, FRC (8B mepeBoge c aHra. — «llepBbIit KOHKypcC
POOOTOTeXHMKI») — €XKEeTOAHBI MeXXAYHapOAHBIN TeXHOAOTMYeCKUil KOHKYpPC II0
poboToTexHnKe cpeau yaeHUKoB CTapIinx I1KOA, OpraHn3oBaHHbI koMmIitanuent FIRST.
B nacrosimiee BpeMsi B KOHKypce npuHumaer ydactue 0oaee 1 300 komang oOmieit
qyycaeHHOCTbIO ©oaee 32 (000 yuyactHukoB u3 bpasmamm, Kanaas, Huaepaanaos,
Wspanas, CIIIA, Beankodpuranun, Mexkcnkn u apyrmnx crpa. Komanapr popmupyrorcs
13 YYEHUKOB U HACTABHMKOB (IIperiogasareseii, INpo¢eCcCMOHAAbHBIX WHXKEHepPOB,
CIIelMaANCTOB, CTyAeHTOB). YncaeHHOCTh KOMaHA KoaeOaeTcst oT 4 40 25 y4acTHUKOB.
3agaya KOHKypca — 3a IIeCTb HeJeAb IOCTPOUTH poOOTa, KOTOPBIN CIOCODeH
BBIIIOAHUTD €XKeroAHO yCTaHaBAMBaeMYyIO OpraHu3aTopaMu 3ajady, padoTas aBTOHOMHO
U/uAn 10J yIpaBieHUeM OeCIIpOBOAHOIO YCTpOMCTBa. AAs MOCTpOeHms: podoTa
KOMaHJaM IpejocTaBAsieTcs CTaHAApPTHBIN HaOOp 3amyacreil u getadeil. KoMmaHabI
JMMEIOT IIPaBO AOKyHaTh KOMILAEKTYIOIINe, CAeAys ONpeAeA€HHBIM OIpaHUYeHVM.
PesyabpTaThl KOHKypCa IOABOAATCS Ha OTKPHITOM udemnuoHarte. B Hacrosmiee Bpems
3aKAIOYUTEAbHbIE  COPEBHOBAHMUS  TPaHCAMPYIOTCA  TE€AE€BU3MOHHBIM  KaHaAOM,
npuHaaaexxamum NASA.
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PoGoTsl 3abpackiBaioT 6ackeTO0ABHEIN MY B KOp3nHy. HarmonaasHei KoHkypce B VMapanae 2012.

FIRST BX0AUT B IlepedeHb OAMMIINAA, PeKOMEeHAOBaHHBIX K y4acTUIO IIKOAbHMKaM
n yuuteasM MwuHnucrepcrsom mnpocsemjenns Kasaxcrana [4]. Esxerogno mog srmaon
FIRST mpoBoasATCs padandHble COpeBHOBaHMA AAsl AeTeir oT 6 Ao 18 aer. Kaxkawiin
KOHKYPC OTAMYaeTcsl TeMaTUKOM M CAOXKHOCTLIO 3adad. OHM OpuBsA3aHbl K pealbHbIM
MMpPOBBIM BBI30BAaM — aBTOMaTM3allMM ITPOMBIIIAEHHOCTY, A0OBIYe I10A€3HBIX
JICKOTIaeMBIX, IlepepabOTKe Mycopa, OCBOEHHMIO KOCMoOca, OmomeauuyHe U APYIUM
Ba>KHBIM Te€MaM.

World Robot Olympiad (WRO)

World Robot Olympiad (WRO) — Bcemupnas oaummnmaga poOOTOB — BTO
copeBHOBaHMsA Aas ydamuxcsa 6—11 kaaccos B Bospacre or 10 a0 19 aer. Ilepsoin
¢ectusaap cocrosiacs B2004 roay B Cunranype. Ha cerogusa reorpadgums oammnmagst
oxBaThbIBaeT 85 cTpaH, KOAMYECTBO YIaCTHIUKOB MCUMCASETCS ACATKaMU THICY.

Oaummmaga npeacrasaser coboit copesHosaHmuss LEGO-poGoToB Tpéx pasHbIX
KaTeropmii: OCHOBHOI, TBOpuYeckoil u ¢yrd0oaa poOOTOB. A5 OCHOBHON KaTeropuu
3agada 3aKAlodaeTcsa B COOpKe U IPOrpaMMUpOBaHUM pOOOTa, KOTOPBIN AOAXKEH
BBIIIOAHUTL OIIpeJedeHHOe 3ajaHue; pa3Meppl poOOTa CTaHAAPTHO OTpaHUYEeHBL:
25x25%x25 cM. Y4aCTHUKM TBOPYECKOJ KaTeropmy IOTOBAT IPOEKT Ha 3aJaHHYIO TeMy.
3ajaHNs 4451 OCHOBHOM U TBOPYECKON KaTeTopuM KaXKAbIil IO/ pasHble, KaK IIpaBIAo,
YCAOXHAIOTCA OT Toja K rogy. Aas ydactus B pyrdose poOOTOB KOMaHAa AOAXKHa
IIOATOTOBUTL ABYX aBTOHOMHO pa0oTaiolmux poOOTOB: Hallajalolllero 1 Bparap:,
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KOTOpbIe CpasiaTcil C pO6OTaMI/I INpOTVMBHMKa Ha C(IlennadabHOM I104€, VICIIOAb3Y:I
CHeLU/IaAbeIIZ MY C I/IHCl)paKpaCHbIM nsAy4eHrmeM.

OcHoBHasl 1 TBOpuecKasl KaTeropuu, B CBOIO odepeab, AeAATCs II0 Bo3pacTaM Ha
MAaAlIyIo, CpeAHIOIO U CTapIIyIO KaTeTOpUMN.

IlokasaTrean ygennkos HUII B copeBHOBaHMIX

C 2014 roaa aBTOHOMHas opraHmsanus oOpaszosanusa  «HasapOaes
MuTeaaexryaabHble IKOABD (Aaaee - HVIIII) siBaseTcss HalMOHAaABHBIM OpTaHU3aTOPOM
oauMnuag, 1o poodortorexHuke no npasmaaM World Robot Olympiad (aazee -
Oaunmmmaga) 8 Kasaxcrane, KOTOpbIl OTBeTCTBeHEeH 3a (pOPMUpPOBaHe HaIOHAALHOIM
coopnoit. Exxerogno HUIII mpoBoauT oTOOpOYHBIEe perroHaAbHble U pecilyOAMKaHCKIe
sTanel OAMMIIMAABI, IO pe3yabTaTaM KOTOPBIX (opMupyeTcs cOOpHas KoMaHJAa
Kasaxcrana 11o poOOTOTeXHIKE A5 y4acTys Ha MeXXAYHapOAHOM BTarle.

3a 8 aer IIposedeHns permoHaaAbHbIX W peCHY6AI/IKaHCKI/IX oAMIINaA4, II0
pO6OTOTeXHI/IKe Ha6AIO,ZI,aeTC}I yBeANMYEHNE 3aMHTEPECOBAHHbBIX Yy4YalllVIXCA K 3aHSJTUIO

POOOTOTEXHVKOIA.
. KonuyecTtso y4acTHUKOB onumnuaz no pobototextuke WRO
150
1890
100
1274
886

) B 282 - 372

- 214 324 286 318 226

ExxerogHo cOOpHble KOMaHABI CTpaHBl AOCTUTAIOT XOPOIIUX pe3yAbTaTOB Ha
MeXAyHapoaHbix sTannax WRO:

- B 2014 roay Ha WRO B 1. Coun (Poccuiickasa ®egeparnust) coopHas Kasaxcrana
npunsaaa ydgacrue B cocrase 11 ygammxca. Komanga HVIII 1. Taaagpikopran 3ansaa 111
MeCTO B TBOPUYEeCKOJ KaTeropuu;
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- B 2016 roay na WRO B r. Hp1o-dean (Vnansa) coopnas Kasaxcrana npunsiaa
ygactue B cocraBe 10 yuammxcsa. Komanga HIII r. TaagpikopraH seiurpada B
HoMuHauuy «Creativity Award» B TBOpYecKoi1 KaTeropuu;

- 82017 roay Ha WRO B r. Can-Xoce (Pecrtybanxka Kocra-Puxa) coopnas Kasaxcrana
npuHsida ydactue B cocrtaBe 15 ywammxca. ComectHas komanga u3 HVIIL rr.
Taaapikopran u ®MH r. Aamatel 3anAau IV MecTo B TBOpUYeckoi KaTeropnuyu, KoMaHaa
HVII r. Ypaabck 3ansaan 13-e MecTo B 0011eMIpoBOM peiiTuHre cpeau 80 KoMaH/;

- 8 2018 roay nHa WRO B r. Unanrmaii (Kopoaescrsa Taitaang) coopnast Kasaxcrana
npuHsaa ydactue B cocrase 18 yuamuxcsa. Komanaa HVIII r. Kokmeray somaa B Tomr 10
KOMaHJ, B OCHOBHOJI KaTeropuu B 0OIIeMIPOBOM peliTuHre cpeau 104 komaHA.

- B 2019 rogy na WRO B 1. Apep (Pecniybamka Benrpms) cOopnas Kasaxcrana
npuH:AAaa ydacrue B cocrase 20 ygamuxcsa. Komanaa ns HVII 1. Taaapikopran u ®PMH r.
Aamarsl 3ansiaa III mecto B TBOpueckoit kateropuu. Komanaa HVIII r. Kokmeray
rnoayunau 8-e Mecto u soman B pentuHr Ton 8 cpeau 92 koMmaHa B OCHOBHON MAaAlIen
kareropun. Komanga HIUIII r. Ypaabck noayumaa 8-e mecto u sorau sTomn 8 cpean 96
KOMaHJ, B ocHOBHOM cpeaneli kateropun. Komanaa HVII ®MH r. Hyp-Cyaran sansaa
10-e mecro B TBOpueckon crapiren kateropuu. Komanga HVIIT ®MH r. Ypaabck Bo1iaa
B periTunr Tomn 16 B kaTeropun pyr0604 poOOTOB.

- B 2020 roay B CBA3M C DINAEMIOAOTMYECKON CUTYyalllell B MUpe OpraHU3aTOPHI
IIpoBeAy copeBHOBaHUe B OHAaiH (opmate. Komanga yuammxca 11 xaacca HUII r.
Cemel1 11og, pykoBoacTBoM TpeHepa OppiHOaesa b. Oopoanch 3a 8 mpu3oBBIX MeCT U
YCIIeIITHO CHpPaBMANCEH C 3ajzaHueM Kateropum «Surprise challenge», 3aHsaB 6-e MecTo
cpean 40 xomana,.

- B 2021 roay permonaapnsiit aTari WRO mporrtea B AuctaHIimoHHoOM gopmare 1o
7-Mu  kateropusMm. 29-30 cenrsa0psa 2021r. Obla opraHmMsoBaH U IIpOBeAeH
Pecniybamkancknit start WRO B popmaTe oHAalH ¢ yaacTtueM 85 yJaIuxcs.

- B 2021 roay mo wuroram pecnybankanckoro srtana WRO dects cOopHOI
npeacraBuan 5 xomana n3 12 ygactnuxos, u3 Hux 5 ygammxca HUVIII, 7 yyammxcs
oOmieoOpa3oBaTeAbHBIX IIKOA. TpuM M3 MATM Ka3aXCTaHCKMX KOMaH/ 3aBOeBaAl
IIPM30BbIe MeCTa C OTAMYHBIMU pe3yAbTaTaMIU.

®unaa WRO — BcemupHoit oanMnuaael podotos npoxoaua 18-19 nosdpsa 2022
roga B I. JoptmyHg (I'epmanus). B pobororexHmueckoit oanmnmage ydacrsosaanm 365
KOMaHJ 13 73 cTpaH Mupa. A Ha OTOOPOUYHBIX HTarax ydacTsosaan 15 Teicssd KOMaH/ 1O
BCeMY MUpY.

KomaHnap! copeBHOBaAMCh B HECKOABKMX KaTeropusAX (HallpaBAeHMIX) COCTS3aHNUIA,
pa3AeAeHHbIX Ha BO3pacThle TPYIIIILL.
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B cocras HanoHaAbHOV COOPHOI BOIILAM KOMaHABI, II0Ar0TOBAeHHbIe B HasapOaes
Vnureasexryaapnpix IlIkoaax, a Taxkxe or Pecriybamkanckoi Pu3nKo-MaTeMaTUIecKOM
IIIKO/bI, YaCTHBIX K04 PoboTek 1 Pobomnapk.

KasaxcraHckne mxoAbHMKY Ha BceMupHoIt oanMnnae 1o poboTOTeXHMKe 3aHAAU
2 MecTO B CTapIllell OCHOBHOM KaTeropuu (Senior).

IToAroTOBKOM KOMaHABI 3aHMMaJach yacTHas IIKoJAa poOoToTexHuku Pobomapk
ropoga IIIpIMKeHT.

IIpoexT "boaamak nHxeHepaep" (byayme nMHXXeHepbl).

MexaynapoaHeiit popyM o nu@pOoBhIX TexHOA0TUAX 1 OusHece Digital Bridge-2022
npoiiea B croaune 28-29 ceHTsa0psA ¢ yuactueMm mnpesugeHTta Kasaxcrana Kacwim-
Komapra TokaeBa, aAMAepoB MUPOBBIX KOMIIAHUI, AYYIIUX MEXAYHAapOAHBIX U
OoTeuecTBeHHBIX dKcrepToB cdeprl IT-mHHOBaMII 1 craa raasHeIM [T-coOpITHIEM BTOTO
roga. Popym oObeAMHIA Ha CBOell IAolnaaxke mouty 25 teicsd ydactHukos, 300 IT-
koMmnaHuii, 150 BeHuypHBIX MHBECTOPOB 1 Ou3Hec-aHreaos, cebile 300 cnukepos u 100
crapranos u3 15 crpan mupa. [2]

28 ceHTAOps1 MeKAy oOmectseHHBIM PoHAOM "KazakcTaH XaaKbplHa" 1 XOAAVHIOM
"ApMmaH" mognmcaH MeMOpaHAYM O COTpPyAHMYeCcTBe II0 IpoekTy "Boaarmrax
umwxenepaep” (byaymue uxxenepsr).

Ileap mmpoekTa — co3AaHUe yCAOBUM AAsA AeTell U3 CeAbCKOV MeCTHOCTM, MaabIX
TOpOAOB U MOHOTOPOJAOB AAsl U3Y4eHUs pOOOTOTeXHMKM, oOecliedeHUe AOCTYITHOM
KavyeCcTBeHHOI1 00pa3oBaTeAbHOI cpeAbl B cpepe MHKeHePHBIX KOMIIeTeHIINIA.

IIpoekT paccuntan Ha 2022-2026 roasl, 6104>keT coctaBUT 1 Mapa 339 MaH 668 TeIC.
TeHre, 13 HuXx gpoHaoM "Kazaxcran xaaxpiHa" OyaeT BbideaeHo 673 maH 200 TeIC. TeHTe,
Dong pasBuUTH MHXXeHepHOTro oOpaszoBaHus HanpasuT 464 man 508 Toic. TeHre, U U3
CpeACTB MECTHBIX UCIIOAHUTEABHBIX OpraHoB OyaeT BrideaeHo 201 man 960 Toic. TeHre.

Kabunetsr poOoTOTeXHUKM OyAyT OCHallleHbl B KaXkKAOM ceJe, palioHe U
MOHOropoge Bo Bcex o0aacTaAx Kasaxcrana. Yuamuecs 1-6-x K1accoB cMOTYT OOy4MUTBCS
IIPOrpaMMIPOBAHNIO, KOHCTPYUPOBAHUIO, MeXaTPOHMKE, DAEKTPOTeXHUKEe M APYTUM
HalpaBAeHIM.

ITo caosam mpesugenta "Apman Holding" Cepukbast brcekeesa, 1x KOMIIaHI
paja co3jaBaTbh IPOAYKTHI U peIleHNs AAs BCEIO MHUpa, TeM 0Oozee ajanTupys Ha
TOCYAaPCTBEHHBIN SI3BIK, A5 TOTO, YTOOBI HOBBIE HaBBIKV Oy AYIIIero ObIAV 4OCTYITHBI BCEM
AI0ASIM VI OCOOEHHO AeTsIM B CaMBIX OTJaA€HHBIX Cé1aX VI MOHOTOPOAAX.

CoraacHo maaHy mpoekra, obmjectseHHBINI GoHA "KasakcraH xaakpiHa' Oyaer
OCYIIeCTBAATH (PMHAHCUPOBaHNE PacXo40B I10 OCHAIIEHNIO KaOMHEeTOB POOOTOTEXHMKI

International Sciences Reviews: Natural Sciences and Technologies, Vol. 3, No. 4, 2022



62

KOHCTPYKTOPOM U HIpOrpaMMHBIM oOOecriedeHueM. B cBoio odyepear Pong pasBuTms
MH>XXeHepHOIo 00pa3oBaHNUs 3aiiMeTcsl opraHu3anoHHsIMu sorrpocamy, TOO "Apman
VMmXyHupuHIr' B KayecTBe OTEeYeCTBEHHOTO IIPOU3BOAUTEAs POOOTOTeXHUYECKMX
pellleHnit 4451 oOpa3oBaTeAbHON cdepbl (UHAHCUPYET PEeMOHT U OQopMAeHNe
KaOMHeTOB  pOOOTOTeXHMKM, OCHallleHne Me0eapl0 U y4eOHO-MeTOAUYeCcKUM
KOMII/1€KCOM, OpTaHM3aLNIo OOy4eHNsI I MeTOANYECKYIO IT0AAEeP>KKY I1e4arOTOB IITKOABI.

Bcero 187 xaszaxcTaHCKMX IIKOA IPUMYT ydacTHe B IIPOeKTe, 13 Hux 160 paltoHHBIX
u 27 IIIKOA MOHOTOPO/AOB.

B pamkax memopaHAyMa Takke CTOpOHaMH pas3paboTaHa AOpO>KHas KapTa I10
pasBuTuio npoekra "boaamak mmxeHepaep'. ITpoekT maanupyercs 3amycTUTh yKe B
caeayioneM yueOHOM roay.[3]

BBIBOABI. 3auactyio poOOThl, co34aHHBIe 4451 COPEBHOBaHNI, He IMEIOT IIPsIMOTO
IIpaKTIYecKoro nmpuMeHeHns. Ho 3aTto Ha co3gaHmm Takux TEXHOAOIUI IIKOABHUKN U
CTYAeHTBHl HaOMBaIOT PYKy A4s 0OoJee cepbe3HBIX paspaboToK.  BosmosknOCTH
Ka3axCTaHCKMX pPOOOTOB IIOKa OIpaHMYEHBl, HO C KaXXAbIM TOAOM 3Ta OTpacab
pa3BUBaeTCsl yBepeHHee: B IIKOJaX IOSBASIOTCSA KAacChl pOOOTOTEXHMKM, B ropogax
Kaszaxcrana 4eiicTBYIOT KPYy>KKI 445 IOHBIX U300peTaTeAel, a yHUBEPCUTETHI BHEAPSIOT
cooTBeTcTByIOmue aucuunanuel. CoraacHo ordery Bcemmpnoro banka, Kasaxcran
Haxoautcs Ha 58 mecte 13 100 10 KpUTEpPUIO TOATOTOBAEHHOCTY CTPAHBI OTHOCUTEABHO
MHHOBaIMII 1 TexHoaoruit. I'ocysapcrtso mnoagepxusaer STEM aByokeHme, oHu
IIPOBOAAT pa3Hble KOHKYPCH, XaKaTOHBl U TaK Jadee. Ho, ckopee Bcero, »tu
MepOIIPUATIS He CMOIYT A4aTh CMCTeMHOIO 1 rayookoro s¢gdekra. Emle ogna npudmna
MOKeT CKphIBaThCs B OaHa/AbHOV HeXBaTKe yduTeaell 10 poOOTOTeXHMKe. DTy HUIIY KaK
pa3 MOTYT 3aHATh IeJarormdeckie yHUBepCUTeTbl, KOTOpble MOTAM OBl TOTOBUTH KaApPhl
AAs IIKOA, TAe ecTb KaOMHeTHl 1 Aabopartopun podororexHuku. Ho aas sToro Hy>kHbI
KapAlHaAbHBIE V1 OBICTPBIE IIepeMeHbI B BBICIIIEM OOpa3OBaHMIA.

CIIMCOK NCITOAb3OBAHHBIX MICTOYHNMKOB

1. Kak passupaercsa pobororexHnka B Kazaxcrane u ectb Au y Hee OyAylIliee B HaIllei
crpane? [Daextponnsiit pecypc] - URL: https://the-steppe.com/lyudi/kak-
razvivaetsya-robototehnika-v-kazahstane-i-est-li-u-nee-budushchee-v-nashey-

strane

2. Ha Digital Bridge-2022 mnoanucano 29 MeMOpaHAYMOB U  COTJalleHNI
[DaexTponnsiit pecypc] — URL: https://kapital.kz/tehnology/109317/na-digital-
bridge-2022-podpisano-29-memorandumov-i-soglasheniy.html

3. B ceaax m maanix ropogax Kaszaxcrana gereil HauyHyT oOy4aThb pOOOTOTEXHUKe
[DaexTponnsiit pecypc] — URL: https://ru.sputnik.kz/20220928/v-selakh-i-malykh-
gorodakh-kazakhstana-detey-nachnut-obuchat-robototekhnike-28017698.html
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4. OO6 yreepxaenuu Ilepeunst pecrry0AMKaHCKUIX M MEXAYHApOAHBIX OAUMIIMAA U
KOHKYPCOB Hay4HBIX IIPOEKTOB (Hay4HBIX COpeBHOBaHMIN) II0
o0meobpasoBaTeAbHBIM — IIpegMeTaM, KOHKYPCOB JCIIOAHUTEAEl, KOHKYpCOB
IIpo¢peCcCOHaABHOTO MacTepCcTBa U CIIOPTUBHBIX COPEBHOBAHMII VM KPUTEPUM UX
otbopa [DaexTponnsiit pecypc] — URL: https://adilet.zan.kz/rus/docs/V1100007355
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VAK 304.44

OKY YPAICIHAE CISCO SYSTEMS TEXHO/AOI'NMACBIH KOAAAHY

Kosau Oaiaet Koxabekyabt
E-mail: adik.1998@mail.ru

MudopmaTuka moHi MyraaimMaepiH galibiHAQy MaMaHABIFBIHBIH | Kypc MarmcTpaHThI
Acrana XaabpIKapaAablK, YHIBEepCUTeTi
Acrana, Kaszakcran

AnHOTanms. «AyKbIMAaHy >KoHe FBIABIMU TeXHMKAaAbIK IIporpecc acipece
’KaHa 3aMaHaylM TeAeKOMMYHMKALVIAABIK TEeXHOAOTUAAAPABIH JaMybl Oi3AiH
eAimi3 y111iH Oipereit MyMKiHAIKTepAi )KoHe Ka’KeTTiAiKTepAi aIllblll KepceTe aaAbl.
SIrH1, Oya TexHoAOTMsAAapABI TYCiHY, 0AapAbl 0i34iH KOFaMbIMbI3Fa TOABIK KipyiHe
KO/ allly, FBLABIMU-TEXHUKAABIK KaapAapAbl KOA4ay MaHBI3ABLABIFBIH apTThIpa
TYCTi» A@AIHTeH.

Kiarrik cesgep: Cisco, Kommpiorepaik >keai, CCNA Discovery, CCNA
Exploration, Oneparinsaasix xyize.

KIPICIIE

TexHoaornsHbIH MaHBI3ABLABIFBL. YaKbIT TadaOblHa colikec OyA MaceleHi 3epTrey
OappIcbiHAA Ka3aKCTaHABIK FaAbIMAap oJ4iCHaMaAbIK, I1e4arorMKaAbIK-TICUXOAOTUABIK
TYPFBIJaH cuIlaTTama Oepy, OHBI KellleHAl TypAe KapacThIpy >KoHe ge 0iaim >KylieciH
aKIapaTTaHABIPY >KaFblHa Hazap aydapraH. Oaap eH 6acTel, akIIapaTThIK TeXHOAOTMSIMEH
OKBITY YpdicTepin, 0iaimMai akmapaTTaHABIPYABIH IeAarorMKaAblK IIapTTapblH, OKY
IIpOIleCiHAe TeXHOAOIMAHBI KOAAaHy, KOFaMJa o/A€yMeTTiK akKIapaTTbhIK MaAeHUeTiH
KaABIIITaCThIPYy OarbITTapblHa aca KOHiA KOJFaH.

Kasipri yakbITTa akItapaTThIK TeXHOAOIVSHBIH 4aMybl TeXHUKAABIK 0iaimM OepyaiH
Aenrenin  >xeHe AT MamaHaapbIHBIH Oacekere KaOiAeTTiAiriH apTThIpy, aybla
IIapyalllbIABIFBI, 0iAiM, FBIABIM, MeAMIIMHA, MdJeHUeT cadacblHia DAeKTPOHABI
KOAKeTiMAiAiK )KoHe eHAipicIIeH OKy OpHBI Oipecin HoTyokere OarbITTaAfaH 0iaiM Oepy
DargapaaMadapblH JKacay Ka>KeTTiAiri TyblHAAIl OThIpFaHbI OeAariai.

Cisco — agaM KaTbIHACBIHBIH, OaiiAaHBICHIHBIH >KoHe BIHTBIMAKTACTBIFBI MEH
BIMBIPAIIBLAABIFBIHBIH TOCiAAePiH aybICTBIPATBIH KeAiliK TeXHOAOTUsIAap calacbIHAAFBI
9/eM KOIlI0aCIIbICHL.

Cisco akagemmsicet CCNA Discovery and Exploration, Security, CCNP, IT
Essentials xypc 6araapaamaaapbiH Kyprisyi gactypre aitHaaras. IT Essentials xypcor 3
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Gerinme /K KypBIAFBLAQPBIH TaAKblAayFa >KoHe mepudepnHai KypblAFbllapMeH,
Ty3eTyaepai i3AeyAi OpBIHAQYy >KoHe oOJAapAbl AYpPBICTAy o4icTepiHiH OiaiMi MeH
OiaikTiAiriH a1y MakcaTbIHAA KYPBIABIIL, SKYMBICBIH XY prisyde. AtaaraH OardapaamMasap
apKblABl CTyJeHTTep JepOec KOMIIBIOTEpMEH HETi3Ii >KYMBICTapAbl OpPBIHAAYFa,
oIepanyAAbIK KylieaepaiH spTypai HyCKadapbhlH OpHaTYyFa, Xeaiaik xatramaaap, OSI
Mogeadepi Typaabl 0OiaiM aaa aaaapr >xoHe TCP/IP kpiamerTik Oardapaamasapsl,
KOMITIBPIOTEPAL ayKbIMABI JKoHE >KEepPridiKTi >XeaJizepre KOCy TocCiaaepiH MeHrepyre
MYMKiHAIK Bepeai. CCNA Exploration Certified Network Associate
(CCNA) xypcer  CCNA Discovery >xone CCNA Exploration exi KypCTapAbIH
SKUBIHTBIFBI O0ABII TaObLAaABIL.

Exi kypc cryaearrepai CCNA cepTudukaTTay eMTUXaHbIHA TabIHIANIbI

CCNA Discovery CCNA Exploration

Anramkel 2 OeiikTi asKraraHHaH KeHiH | TeopusuIbIK aKImapaTThIH YIKEH KeJaeMi
CCENT ceptudukarsia anyra 601a16l1
KomMmmbroTepie Heri3ri Jarapluiap Kaxer. HerypnbiM Kypaeni 3epTxaHanap

Mexkren OKymIbIIapbl MEH CTyIeHTTepre | MHKeHepIik CTyIeHTTEp YIIiH €H KOJIAHIbI
KOJIANIIBI
TepeH TexXHUKaIBIK OLTIM/I1 KaXKeT eTIen/ Il CTyneHTTepAiH AaHAIUTUKAIBIK €CemTep/Il
mienry  ToXipubeci  MEH — MH)KEHEepIIiK-
TEXHUKAJIBIK FhUIBIMIAp OOMWbIHINA OLITIMIEpI
Oap men OomKaHa bl

Kananan Oacraymsuiapra [T-6umim  Oepy | JKenumik TEXHOJOTHSIIa MaHCAN >KACAFbICHI
YIIIiH KOJaIbI KENEeTIHAep YIIiH KOJaibI

SEPTTEY MATEPVMIAAAAPH MEH 9 AICTEPI

KypcroiH cryaentrepre nangacsl. CCNA Discovery Kypcbl KYpPBIABIMABI Oa3aAbIK
0iaim aayra, KiIlli >keHe OpTa ©HAipicTe KeAidik KYpblAFblaapAbl TUIMAIL HaiidaAaHyAbl,
OHBI DanTayasl Herizgeiiai. Kypc Herisri >Keailik KOHIleNIMsAAap MeH 9pTypAi TUIITeTi
KOMIIBIOTEPAIK >KeaidepAiH TaXipmOeaik KbI3MeTiH, KimIiripiM MHQpaKypbLABIMALI
IIarbIH OHAIPICTIH >KoHe Kyp4eal KOpPHOpaTMBTI KeAialK MogeabAepal KOAAaHYABI
YMpETIIl IIbIFapajbl.
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CCNA Exploration Kypcbl apKbLABI JKeAidiK KYPBIAFbLAAP TYPAEPiH KoHe OAapAbl
TUIMAL TaligadaHy, KakeTTi OamtayAap >Kacay Typaabl Oa3aAblK OiAiKTiAiK adaApbl.
CryaeHTTep KOMMYyTaTOpAapAblH KOH(PUIYPaLMACHIH KoHe OJapAbIH KOIl XaTTaMaAbl
Keaizepgeri Cisco OarpITTayBIIITapBIH, >KePriaAikTi OipikTipymri >koHe ailfMaKTBIK
OeainetiH xeaizepain (LAN >xene WAN), >xyprisiayi MeH KayiIlci3airiH, coHgaii-aK
©OHAIPiCTiH OHIMA1AITIH JXOFapAaTyAbl MeHTepill mbraanl. Kasipri ke3ae oKy >koHe OKBITY
IpolleciHAe 3aMaHayM BDAEKTPOHABI OKYy Kypaadapbl >KoHe aBTOMaTTaHABIPBLAFaH
Oiaimai  Oakblaay Oargapaamajsapbl MeH web  cepsucrepi KOAJaHbIAyAQ.
bizimai Gakplaay Cisco XKeaiaik AxkageMus OardapAaMachlHbIH OKy IOPTaAbl apKbLAbI
Kyprizizin  keaeai.  CrygeHTTep  ToXipuOeaik  cabakTapga HakTel — >kKeAaiaik
KYPBLAFBlAapAa >KYMBIC >Kacay apKblAbl TeHAECI JKOK TaKipuOe >KIMHaKTaIl, ic-opeKeTke
mambiKTaHagpl. Certified Network Associate Security (CCNA Security) Kypchl >keaiaik
KayiIlCi3gik casacblHAa KeHEWTiATeH KoHe TepeHJeTiareH 0iaiM aayra OarbITTaAfaH.
ATaaraH KypcTa KayillCi3gik TeXHOAOTHACHL, OipTYTacTBIKTBI KaMTaMachl3 eTy VIIiH
JKeAlalK  KYPBIAFBIAAPABIH  MaceJelepiH IIelly >KOAJapbl >KoHe MOHUTOPUI],
KYIUAABIABIKTEL JKoHe MaJiMeTTepai aay MyMKiHIIiJikTepiHe cunaTtrama Oepeai.
Cryaentrep  Xeaiaik  KayillCi3agikTiH  KellleHAI  casdcaTblH  TOABIK  MeEHTepy,
KeAeHCi3aikrepai 0oaapipmay, cratuctukaaplk, VPN OipikTipyaepin Oanray CUAKTBI
oIepanmsAapAbl XXYPridy VIIH >Kepridikri >keai KYpBIAFBIAApBIH KOHPUTIYpalysilan
Oiayi KakeT, Kepi ocep eTy4iH aaAblH ady, Oacka Ja >KepridikTi >KeaididepaiH
KYPbIAFbIAApPbIH JKoHe >KylielepiH caKTay, COHbBIMEH KaTap >KeAidik KO3FaABbICTBIH
KYIIAABIABIFBIH JKoHe TYTaCTBIFBIH KOA4ay4a KOAXKeTiMALAIKTi eCKepreHi >KOH.

Cisco Certified Network Professional (CCNP- Cisco Certified Networking
Professional - Cisco >xeai 6oribiHIIIa KociOu cepTrduKaTaafaH KOMIIaHNUS) KOpIIapaTUBTi
JKeAiHiH AAMYbIH Dackapy, Dantay OoripIHIIIA KeHEeNTiATeH JKOHe
TepeHJeTiaren OiaiM Oepy, KoCiOM TeXHOAOTUAABIK OiAiKTiAIKTi KaABIITaCTRIPY
MaKcaTbhlHAa KypbLAFaH. bya Kypc >Koraprel geHreiiai KypaeaiairiMmen Karap, oHAa 49pic
aaran crygeHTrep CCNA Kypcol OoripiHma Oiaimin Gekiteai. CCNP kocibn sxeaiaik
AeHTelliH OKy OpHaJAacThlpy OiAiKTiAiriH; yAecTipiareH aiMakKTBIK >KoHe >KepTidiKTi
Keaiaepai KoHpUIypaumsAadayAbl; >Kelire KaIlIBIKTaH KOA >KeTKi3y apKbIAbl KbI3MeT
kepceTyAi MeHrepreai. CoHgali-aKk MyHJall TexHOAOTusAAap MeH xattamaaapra TCP/IP,
OSPF, EIGRP, BGP, ISDN, Frame Relay, STP, VTP typaepin >xaTkbI3yFa 00aaAbl.

Cisco Systems TexHOAOIMACHIH OKY IIpolieccinie K0A4aHy ©3 OeTiHIlle aKIlapaTThIK,
OiaiMiH >KeTiaaipyre, KeAiAiK KOHLIEIIINSHEI 3epTTeyTe JKoHe 0i4iM aAyIIblAapFa ChIHaK
Kyprisyre piHraiAbl. Ocbl OailAaHBICTBI KOMBLAATBIH MaKcaTTap:

- JKaTTbIfylap >KoHe KypaadapAbl YﬂpeHy,

- IIpe3eHTalMs >Kacay, OKBITYIIIbLAapMeH Oipre TaXXipuOeaik cabakTap Kypy >KoHe
TaAKblAay;
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- >KeAaiaik akageMusl ChIHBIOBIHAA KeAiliK KypaadapAbl HaiijaAaHbld ToxKipnOeaik
cabakTap >Kyprisy;

- 0iaiMAl MHTepaKTMBTI JKoHe yArepiM >XypHaAbl apKblabl Oarasay;

- CBIHBIIITarbl Ca6aKTap4m KOCBhIMIIIa 6afﬂ,apAaMaAbIK KaMTaMachbI3 €eTy.

Cisco CCNA Discovery >xone CCNA Exploration, CCNA Security, CCNP, IT
Essentials JKeaiaik AkageMUsICBIHBIH OardapAaMackl OOMBIHINIA OepileTiH MHTepaKTUBTI
KypcTaphsl OKy mporecciige «/IHpopmarnka», «Onepanusasik xyiieaep», «Ecemrey
JKylleaep MeH >KeailepaiH Herizgepi», «Keaisik KochIMIazapapl >koOaday» CHUSKTBI
IeHAepAiH Oipereil ogicreMeaik IMKAJapblH OipikTipyre MYMKiHAIK OepeTiH
apTBIKIIBLABIFBL Oap.

Cryaentrep «VIHpopmaTuka» IIeHiHAe aKIapaTThIK TEeXHOAOTMs HeTi3aepiH:
KOMIIBIOTEPAIH KYPBIABICHIH, Iepudepnai KypbIAFBIAAPBIH, KOMMYHUKAIIVISIABIK
Oizikrizikrepin MeHrepe aaaapl. Cryaenrrep Cisco JKeaiaik AKageMUsCBIHBIH
Oargapaamacel  OoiibIHINIA ToXXipmOeaik cabakrapda JepOec KOMIbIOTepAepAiH
KOMIIOHEHTTepi VIIiH OafdapaaMaablK KaMTaMacbhl3AaHABIPY >KOAAApblH, ©HAIpicTiK
npounegypa >KYprisyai >keHe eHOeK IIapTTapbl OOJMBIHINA Kayilci3Aik Herisgepin
KaMTaMachbl3 eTyAl OKBIII IIIbIFaAbl.

CryaeHTTep ©3iHAIK >KyMBIC cabaKTapblHAa OKBITYIIBIHBIH >KeTeKIIiliriMeH
KOMIIBIOTEpPAIK KylleaepMeH, Kyleaik pecypcrapMeH, KOpIlyCTapAbIH
MiHe34eMeaepiMeH, TarallblHAay TypAepiMeH, illlKi KOMIIOHeHTTepiMeH, HOpTTapiMeH,
KaOe/bJepiMeH, eHrIi3y >KoHe IIbIFapy KypaldapbIMeH TaHbICaAbl.

«OnepanusaslK >Kylieaep» IoHIHAE KOII TaHbIMaA OIlepalMsAABIK JKylieaepMeH
JKYMBIC — >Kacay, KOCBIMIaJdapAblH >KaHapTy >KoHe OpHaTy Ipolejaypajdapsl
Kapacteipblaaabl. CTygeHTTep ollepalusAABIK >Kylleaepaeri KeAeHCi3AiKTepai TyseTy
KoHe i34eyAiH XXylledik KypaadapblH HaiijdalaHyAbl Oidin mbIFysl Thic. Onepamnnsaablk
KylieaepaiH op TypAepiMeH, oOJapAablH TaraliblHAaAdy eceOiHeH IIleKTeyJep >KoHe
opeKkeTTecTipyaepai KapacTteipyra MYMKiHAIK aaaawl. Cryaentrrep Cisco Keaiaix
AkageMIsICBIHBIH OarsapAamachl OOMBIHINA ToXKipmOeaik cabaKTapda oOIlepariyisAbIK
Kylleaepai OpHaTyAbl; IIalijadaHyInbl  uHTepdericiHiH rpadukacel  OOBIHIIA
JKaHAIIBIAABIKTapABl, ONepalMsAABIK >Kyiledep VIIIH IIpo(puAaKTUKaABIK KbI3MeT
TYpA€piH CTaHAAPTTHI IIpOLieAypadapblH KOAAAHYABL, OIEpalVsAABIK >Xylieaepaiy
KaTeAiKTepiH AYPBICTayAbl YIIPEHeAL.

«Ecenrrey >XylieaepiMeH Xeaiaepai yMBIMAACTBIPY» M9HIHAE CTYAEHTTEp ecerrey
MalllMHaChl, JKylieaep, JKeaiaepai YIbIMAACTBIPbLAYbIHAAFBI apTHIKIIBLABIKTapAbl, Oaca
Hasap ayJapaTblH >KaKTapbIH, aKIlapaTThl €HIi3y >KoHe IIbIFapy, oHJAey HpOoLecTepiHiy
e3apa 9peKeTTeCTiriH, 0e1eK Ky PbLAFblAapAbIH IPUHIIUIITEPiH TYPFRI3yMeH JAe TaHBICHIIL,
TtoxXipudeaen ereai. Cryaenrrep Cisco JKeaiaik AxageMMsChIHBIH Oargapaamachl
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OorpiHIIa TaXipuOeaik cabaKTap4a aHaAblK IlJaTadap, aHaAblK IldaTalapra
KOMITOHEHTTepAi KOcy, illIKi AucKidepai opHaty, OelliMaeAy IAaThl, IeTKi [TaeaAep KoHe
CBIPTKBI KabeabgepMeH KOMIIBIOTePAl KOCYy CHUAKTBI ollepalusAdapAbl Aa ©3 OolibIHaH
OTKI3iII, MalIbIKTaHAABI.

KOPLBITBIHABI

«Xeaiaik KocsIMITIazapAbl JKobasay» IoHIHAE KeAiliK KOCBIMIIadapAbl Xkobasay
dJicTeMeciH >KoHe AaMBITy OarblThiHa OailAaHBICTBI CypaKTapAbl KapacThlpadbl, AYHUe
KY3iHIH aAABIHFBI KaTapAbl KOMITaHUMsAAAPBIHBIH Kypaadapbl OasacblHAa >KeadidepAai
’KoDajay ogicTepiH MeHrepy ToXXipuOeciHeH eoTe adaAbl. ApHaiipl KypaadapMeH
>KaOABIKTaAFaH Aab0paTOPUAABIK KAacCTap OKY ITPOILIeCCiHiH TaOBICTBI ©TYyiHe bIKIIaa
ereai. OHAa 3aMaHay! Te1eKOMMYHMKaIMAABIK KypaadapMeH - Cisco komMyTaTopAap
MeH OarbITTaybIIlITapAa ToxXipubeaik cabaKTrap ©TKi3y CTy4eHTTepAiH MAIbIFBIH OaH
api gambpita Tyceai. Cryaentrep Cisco XKeaizik AkaadeMMACHIHBIH OafgapAaMachl
OoripIHIIIa T XXipuOeaik cabakTrapaa >Keaidep YIIIiH KOAAaHBLAATBIH PO(PUAAKTUKAABIK,
KbI3MeT KepceTyje KeH TapafaH TeXHOAOIMAAapAbl I1alijalaHyAbl MeHIepill LIbIFaAbl.

bargapaamaanix enim Cisco, sepTTey TeaeKOMMYHMKaLMs KeAidepiH maiigaaaHy
JKeAlAiK KYPBIAFbLAaPABIH KeAecl epeKIleAiKTepiH YChIHaAbL:

- aorukaaplk, Tomoaormst mogeain >xacay: CCNA-kypaeai genreiiinge ke3
KeAreH MeAlllepAe >KeAiHl KYyPy >KoHe >KYMBbIC KeHiCTiri;

- HaKTBI peXXIMAE YaKbITThl MOAECABACY;
- CUMYASLIMS PeXXUMIi;

- (U3MKaABIK TOIIOAOTUS MOJeAiH >Kacay: T.O. Kada, FuMapaT, CTeHd, T.O.
COHgall YFhIMJapAa KOAAaHbLAATBIH JKeKe KYPBLAFbLAAD;

- >KeAl YMBIMBIH >KaKchbl TyciHy yiriH KaxxeTrTi GUI >xakcapaabl, KYPbLAFBIHBIH
SKYMBIC HPUHIIUIITEP] YAeTiaeal;

- KONl Tiaal Koagay >Karbpl: iC JKy3iH4e Ke3 KeareH TiaglK KaaaraH
NalijadaHyIlIbIFa aTaAfaH OardapAaMaHbIH KaMTaMachl3 eTidy MYMKiHAITri;

- TypAi KOMIIOHEHTTepAi KOcCy / >KOI0 MyMKiHAIiri Oap >keaAiik >KaOABIKTapAbI
JKaKCapTbLAFaH CypeT KOPiHici;

Activity Wizard xkpismeri 1miebep cTyJeHTTep MeH OKBITYIIbLAapFa yATidep
KelilepiH Kypy, OoaamIakTa oaapAbl ailjalaHyra aifTapAbIKTall MYMKIiHAIK Oepeai.
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VICIIO/b30BAHME TEXHO/OTUI CISCO SYSTEMS B OBPA3OBATEABHOM
ITPOIIECCE

AnHOoTanmsa. Macitabsl ¥ HayJHO-TEXHMYECKUII IIpOrpecc, OCOOEHHO pas3BUTHE HOBBIX
COBPE€MEHHBIX TEeAeKOMMYHMKAIIMOHHBIX TeXHOAOIUIN, CMOTAU BBIABUTL YHMKAAbHbIE
BO3MO>KHOCTI U IOTPeOHOCTU Hallleil cTpaHbl. To ecTh BO3pocaa Ba’KHOCTb ITOHMMAaHMS DTUX
TeXHO/AOTUI, OTKPBITHS ITyTH AAsI X IIOAHOIIEHHOTO BXOXKA€HI s B Hallle OOIeCTBO, IOAAePKKI
Hay4YHO-TeXHIYECKIX KaJPOB.

Karouesnie caosa: Cisco, kommbiotepHasd cetb, CCNA Discovery, CCNA Exploration,
oIlepalioHHas cucTeMa.

USE OF CISCO SYSTEMS TECHNOLOGY IN THE EDUCATIONAL PROCESS

Annotation. "Scale and scientific and technical progress, especially the development of new
modern telecommunications technologies, have been able to reveal unique opportunities and
needs for our country. That is, the importance of understanding these technologies, opening the
way for their full entry into our society, and supporting scientific and technical personnel has
increased.

Keywords: Cisco, Computer Network, CCNA Discovery, CCNA Exploration, Operating
System.
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