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Summary

Nematodes of the species Dictyocaulus
filaria parasitize in the lungs of ungulates,
negatively affect the host organism, affecting
the metabolism. The cycle of development
of the considered nematodes occurs in a
direct way, i.e. without the intervention of an
intermediate host. The contact of invasive
elements with the final host occurs through
trophic channels within the "parasite-host"
system. The age composition of the population
of the genus Dictyocaulus consists of free-living
and parasitic groups. Each group occupies
a certain ecological niche in biocenoses. A
high aerobic respiration of the nematode D.
filaria was established in comparison with
warm-blooded rats. The inhibitory analysis of
nematode respiration allows us to note that the
respiratory system of these organisms is largely
focused on the consumption of amino acids and
their dicarboxylic products. This circumstance
is important for assessing the metabolic factor
in the host-parasite relationship and the nature
of the parasitism of the studied nematodes,
one of the consequences of which may be the
depletion of vital proteins and amino acids, as
well as a decrease in the access of oxygen to
the host organism.

Key words: nematodes, ecology, aerobone,
dicarboxylic, inhibitory analysis, respiratory
system, biocenoses.

Introduction. Nematode of the
species Dictyocaulus filaria (Strongylida;
Dictyocaulidae ) parasitize in the respiratory
tract of the lungs of ruminants, negatively
affect the host organism, affecting the
metabolism and leads to disruption of lipid-
protein interactions in membrane cells [1-
3]. The studied nematodes live mainly in
the organs of the respiratory system of the
final hosts - ungulates. They have adapted
to parasitizing in oxygen-rich organs. The
cycle of development of the considered
nematodes occurs in a direct way, i.e.
without the intervention of an intermediate
host.

Helminths live in the host organism
under different conditions of the oxygen
regime - in anaerobic and aerobic
conditions, which leads to different ways
of energy production of parasites to ensure
vital activity. Anaerobic helminths, which
do not have a developed respiratory chain,
use the enzymes phosphoenolpyruvate
carboxykinase , fumarate reductase in
energy metabolism . In this case, pyruvate
is converted through oxaloacetate to
fumarate, which is reduced to succinate
with the help of fumarate reductase and
provides ATP synthesis. The end product
of the process is either succinate or
propionate and volatile fatty acids. Other
final pathways of anaerobic metabolism in
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helminths are also possible [4]. There are
also facultative helminths that can live in
different oxygen regimes and have aerobic
and anaerobic ATP synthesis pathways [5].

The study of helminths capable of
life under aerobic conditions showed the
presence in their tissues of mitochondrial
structures and enzymes of the Krebs cycle
[6-8]. Helminths are characterized by
the metabolism of not only carbohydrate
substrates [6-8] but also amino acids
[9]. Considering this information, we
studied the respiration of helminths
using inhibitors of aminotransferases and
inhibitors of mitochondrial transport of
anionic substrates, previously described in
the literature [10].

In this context, studies were carried out
on the features of the ecology and aerobic
respiration of the nematodes Dictyocaulus
filaria, the results of which deserve special
attention.

Materials and methods. Sexually
mature and larval specimens of the
nematode Dictyocaulus filaria, which are
parasites of sheep, goats and cattle, served
as the object of the study. At the same time,
during 2018-2022 years, 58 sheep and 32
cattle were examined with well-known
methods of helminthology, belonging to
farms in the Namangan and Kashkadarya
regions of Uzbekistan, as well as cattle
slaughterers in the city of Tashkent.

When studying the ecology of parasites,
we were guided by the work [11, 12].

To determine the aerobic respiration of
the nematode Dictyocaulus filaria used the
polarography method. The equipment used
was based on a generally accepted scheme
and included a KSP.4 recorder and a power
supply. A closed Clark electrode was used
as the polarography electrode.

In the experiments, freshly extracted
from the lungs of sheep nematodes D.filaria
were used, which were immediately
placed in Eagle's medium. Then, several
specimens, with a total weight of up to 30

mg, were transferred to a polarographic
cell with Eagle's medium. The cell was
hermetically sealed with a Clark electrode
and incubated at 25° C, the intensity of
oxygen consumption by intact nematodes
was recorded according to the Chance and
Williams method [13]. The needle medium
used contained blood serum of small
ruminants as an oxidation substrate.

After determining the intensity of
respiration on the serum substrate of the
control group of organisms (nematodes)
without the wuse of blockers, one of
the following blockers of enzyme-
metabolic processes was added to the
Eagle's medium: aminooxyacetate
(aminotransferase inhibitor) - (1 mM); o
- cyano-4-hydrosicinnamate (an inhibitor
of pyruvate transport into mitochondria)
- 1mM; butylmalonate (an inhibitor of
dicarboxylates in mitochondria) - ImM;
1,2,3-benzyl tricarboxylate (tricarboxylate
inhibitor) - 1 mM. When using the indicated
concentrations of blockers, we proceeded
from the literature [ 14].The results obtained
were processed by the calculation criterion
of Chance, Williams [13] and the method of
vibrational statistics according to Student
-Fisher.

Results. The results of the conducted
studies allow us to state that the age
structure of the population of the species
Dictyocaulus filaria consists of sexually
mature forms: males and females and
larval forms - larvae of stages I, II and III.
The habitat of sexually mature individuals
is the lungs of animals and larvae of the
first, second and third stages - the external
environment. The age structure of the
population of dictyocaul species consists of
free-living and parasitic groups (Table 1).
Each group occupies a specific ecological
niche in biogcenoses.

The considered nematodes have a
pronounced sexual dimorphism. They are
clearly separated into males and females.
Sexual maturation and the onset of maturity
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of males and females of dictyocaul take 29-
44 days [15]. Females lay eggs in the lumen
of the bronchi, from which larvae of the 1st
stage hatch, emerging with the excrement
of the definitive host into the external
environment, where they molt twice and
become invasive after 5 or more days.
They develop without an intermediate host.
Infection of animals occurs by ingestion
of invasive larvae with water and grass.

This ensures multiple inseminations of
females and the birth of a large number of
offspring. When examining the lungs of
experimentally infected sheep, the presence
of males and females of dictyocaul in the
host's body varied between 1:5 and 1:7
(Table 1). At the peak of invasion, the
number of nematodes in one host reaches
300 or more specimens.

Table 1. Population structure of the nematode Dictyocaulus filaria

Location
. Population status
existence p Hosts In the external
environment

Imago parasitic + -
I'stage free-living + +
larvae
Larvae II free-living - +
stage
Il stage free-living - +
larvae

The population size of parasitic and
free-living generations is regulated by
endogenous and exogenous factors. The
growth of free-living populations of
the considered system is suppressed by
abiotic environmental factors. The number
of parasitic populations depends on
endogenous factors. However, the response
of the parasite to survive in extreme
environmental conditions should also be
taken into account. The functioning of the
“parasite-host” system becomes possible as
a result of the stabilization of relationships
between partners. The implementation
of parasite-host relationships is carried
out by populations of species, as well
as components of aquatic and terrestrial
ecosystems.

Discussion. The obtained results sho-
wed that D. filaria have high aerobic
respiration. Whenrecalculated for 1 gthemass

of nematodes, the intensity of their respira-
tion reached 3.32 ml O2/hour, which
exceeds the intensity of oxygen
consumption by warm-blooded animals
(rats). This feature is primarily associated
with the habitation of this object in oxygen-
enriched conditions (in the lungs).

It has been established that the
pyruvate transport blocker (a-cyano-4-
hydroxycinamate, CHST) has little effect
on the respiratory activity of the studied
nematodes, and the blocker of tricarboxylic
acids (1,2,3 - benzyl tricarboxylate, BTK )
reduces it to 8% (table 2, fig. 1). A more
pronounced decrease in the intensity
of respiration of nematodes was found
with the use of butylmalonate (BM)
and aminooxyacetate (AOA), the action
of which had a similar effectiveness in
suppressing respiration (up to 35%).
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The inhibitory analysis of nematode
respiration, taking into account the
literature [16], allows us to note that the
respiratory system of these organisms
is largely focused on the consumption
of amino acids and their dicarboxylic
products. This circumstance is important

for assessing the metabolic factor in the
“parasite-host” relationship and the nature
of parasitization of the studied nematodes,
one of the consequences of which may be
the depletion of vital proteins and amino
acids, as well as a decrease in the access of
oxygen to the host organism.

Table 2. The effect of energy system blockers on the respiratory activity of Dictyocaulus

filaria
Variants of Resp%ra?tory Respiratory .
: . Number of activity S % of residual
experiments with riments ne.at.min/m activity, O, breath
blockers expe g-at-m £ ml.h
raw tissue
Control 6 99.57 +08.14 3.327+0.26 -
Aminooxyacetate 10 65.47 £05.31 2.187+00.18 65.7
Alpha - cyano - 976
4-hydroxycin- 8 97.27 £09.7 3.247+0.32 '
namate
Butylmalonate 6 68.087 + 05.2 2.277+0.17 68.4
éozxi i:;nzylcar' 6 92.047+08.0 | 3.077+0.27 923
CHST BTK BM AOA
100 e Bl
75%
50%

Figure 1. The degree of decrease in the respiratory activity of nematodes under
the influence of blockers of the energy system. Designations: CNST - a- cyano-4-
hydrosicinnamate; BTK -1,2,3 - benzyl tricarboxylate; BM - butylmalanate; AOA -
aminooxyacetate. 100% accepted control data (without inhibitors).
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Conclusion. Thus, populations of
dictyocaulas enter into relationships with
the components of a particular biocenosis.
These relationships developed in the
course of the evolution of the parasite-host
system to ensure the vital requirements
of the parasite and functional-energy
connections with population systems of
various levels: host organism (definitive)
- nematode population - biocenosis
- biogeocenosis. The most important
characteristics of a dictyocaulid population
are the life cycles and metabolic processes
of the species in food chains, as well as the
adaptive potential that contributes to the
maintenance of population homeostasis.
When these processes are implemented, the
dynamic reproduction of the species under
specific conditions and its participation in
the cycle of substances in the ecosystem is
carried out.
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Dictyocaulus filaria mypinin
HeMamoomapuvinbiH, Kyilic Kauvipamoin
Jrcanyapnapoviy napazummepiniy
IKONIO2UACHL MEH AIPOMEPMUATBIK, HIBIHBIC
anybIHbIH, epeKuienikmepi

Anoamna
Dictyocaulus  filaria mypiniy Hemamoo-
mapvl MYAKMul  JAHCAnyaprapobly oKknecinoe
napazummix mipwinix emeoi, MemaboaiuM-
ee acep ememiH ueciHiy OeHecine mepic
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acep emedi. Kapacmuipvlivin  omuipean
Hemamoomapovly — 0amMy — YuKai — mikeneil
JHCONMEH  Jicypedi, SHU  aApanblK  UeCiHIH
KamulcyulHeol3. MH8a3uAnblK, 91emeHmmepoiy
conavl uecimen oainanvicol "napazum - ueci"
arcytiecinoesi mpouKaIblK apHaiap apKblivl
arcypedi.  Dictyocaulus — myxwvimoacwinwiy
NONYIAYUACHIHBIH HCAC KYPAMbL EPKIH MIPDWILTIK
ememin  JiCoHe  Napazummix - monmapoan
mypaovl. Op mon duoyenozoapoa deneini Oip
IKONOLUSLIBIK MAYaUansl anaowl. XKviivl KaHObL
eceyKyupviKmapmen  camvicmuvipeanda  D.
filaria nemamoomapuinwiy Jico2apvl a’pobmvl
MBIHBIC Alybl aHblKManovl. Hemamoomapowiy
MBIHBLIC — AAYbIH  UHSUOUMOPILIK — MAL0ay
Oyn  opeanuzmMOepoiyy MuIHbIC ALy JHCyleci
AMUHKBIUKBLIOAPbL MeH 01apobly OUKapOOH
OHIMOEPIH MYMbIHYead KON KOHLL 0OOnemiHiH
aman emyee MyMKiHOIK Oepedi. Byn oicazoail
"napazum-ueci"” KamblHACMApbIHOAgbl
MemaboOnNuUKAIbIK Gaxmopowvl Jicone
3epmmenemin  Hemamoomapovly napasumme-
Hy cunamuii 06azanay yulin Mayvi3obl, OHbIY
canoapvl  OMIpLiK Mauviz0bl aKyvl30ap Men
AMUHKLIUKBLIOADBIHBIY, CAPKBLIYLL, COHOAU-AK
Ueciniy a23acvlHa OMme2iHiy a3aiovl OOV bl
MYMKIH.

Tyiiindi ce3dep: nemamoomap, 3Kon02usl,
a’podbmvl MbIHLIC ANy, OUKAPOOH KbIUUKBLILL,
UHSUOUMOPTLIK, MA0AY, MBIHLIC ALY JHCYUECI,
ouoYeHos.

Mamepuan 6acnaza 10.03.23 mycmi.

Ocobennocmu IKon02UU U AIPOMEPMATIb-
HO20 Obixanus Hemamoo euoda Dictyocaulus
filaria, napazumoe sceaunvix HcueoOMHbIX

Annomauus

Hemamoowr euoa Dictyocaulus filaria, na-
Pazumupyiom 6 JecKux KONbIMHbBIX JICUBOM-
HbIX, HE2AMUBHO 8030€lCMBYION HA OP2AHU3M
X033UHa, 61usisi Ha 0OMmeH sewjecms. L{uxn pas-
BUMUSL PACCMAMPUBAEMBIX HEMAMOO NPOUCXO-
Ooum npsamvLmM nymem, m.e. 6e3 yuacmus npome-
ACYMOUHO2O X035UHA. KoHmakm uHeazuoHHbIx
INEMEHNO8 C OKOHUAMENbHbIM XO3SUHOM NPO-
ucxooum uepez mpoghuieckue KaHaubl 6 pam-
Kax cucmemvl «napasum - xXossuny. Bospacm-
HoU cocmae nonyasyuu pooa Dictyocaulus
cocmoum u3 C80O0OHONCUBYWUX U NAPA3U-

muveckux epynn. Kaocoas epynna zanumaem
8 OUOYEHO3AX ONPEOCIeHHYI0 IKOLOSUUECKYIO
Huwy. Yemanoeneno 6vicokoe a3apobHoe Obi-
xanue Hemamoowr D.filaria no cpasnenuro c
MeniokposHuiMu Kpbicamu. IIposedennnviil um-
2UOUMOPHBLI AHATU3 OBIXAHUSL HEMATNOO HO360-
JIAem OmMemump, 4mo ObIXamenbHAsl CUCTEMA
IMUX OP2AHUMOE 8 OONbULel CMENEeHU OPUECH-
Mupo8ana Ha nompeoieHue AMUHOKUCION U UX
OUKAPOOHOBHIX NPOOYKMOE. Dmo 0bcmosmenb-
CMBO BAMNCHO Ol OYEHKU Memabonudeckoeo
axmopa 6o e3aumoomHoOUleHUSX ‘napasum-
X03sun” U Xapakmepa napasumupo8aHusi uc-
credyembix HemMamoo, OOHUM U3 CLeOCMEUll
KOMOPO20 MONCEM AGUMbCSL UCTOULCHUE HCU3-
HEHHO BAJICHbIX 0elK06 U AMUHOKUCIOM,
maxkoice CHUdCeHUue 00CMyna Kuciopood 6 op-
2AHUBM XO3SIUHA.

Knrouesvie cnosa: nemamoowl, sKonocus,
as3pobHoe Ovixanue, OUKAPOOHOBAs KUCIOMA,
UHSUOUMOPHDBLIL AHATU3, OLIXAMETbHASL CUCTe-
Mma, 6uoyenos.

Mamepuan nocmynun 6 pedakyuro
10.03.2023.
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KU3HECTOUKOH MOJIOAU MAPKAKOJILCKOI'O
JIEHKA ITPU UCKYCCTBEHHOM BOCITPOU3BOJCTBE

*JI.b. Kymnukosa', C.2K. AcbuioexoBa®, 7K.P. Kaomosios?, A.Y. Ymupraena?
"Anmaiickuit punuan TOO «Hayuno-npouze00cmeenuviil yeHmp poloHO20 XO3UCMEA,
2. Yemob-Kamenozopck, Kazaxcman
’TOO «Hayuno-npouz600cmeenHblil YeHmp pblOHO20 XO35UCMEA,

2. Anmamul, Kazaxcman
3Onopnutit nynxm 2. Iasnooap TOO «Hayuno-npouzeo0cmeeniviil Yyenmp poloHo20 X035UCmeay,
2. Ilasnooap, Kazaxcman
* Ibk249157@mail.ru.

AnHomauusn

B cmamve npeocmasnenvi pesyromamol
BLIPAWUBAHUSL  JHCUSHECMOUKO020 — pblOONOCaA-
00YH020 MaAmMepuand MapKakoibCKo20 JeHKA
UHOYCIMPUATILHBIM MEMOOOM C UCHONb308AHU-
emM pa3IUdHbIX OUOMEXHUYECKUX HOOX0008 NpU
UCKycCmeeHHoM 8ochnpoussoocmee. Hccnedo-
8anUsl NPOBOOUIU HA Oaze 08YX pblOOBOOHLIX
xozsicme TOO «l pano@uw» u TOO «[llvi-
evicYuugepcany, komopule QYHKYUOHUPYIOM
8 08yx sanusax Ycmo-Kamenocopckozo 6000-
xpanunuwa. Ilo nepsoii mexuonoeuu (TOO
«lvievicYnusepcany) evipawusanue monoou
nposOOUNIU 8 NPOMOYHBIX OACCEUHAX 8 NePUo0
¢ agzycma 00 OKma0ps, a 3amem blNYCKaIU 8
caoku 6 Macwvanoscom 3anuse. Ilocie 3umosxu
buomacca Monoou MapKaKoibCKo20 leHKA CO-
cmasuna 3,2 e. Ilo emopoii mexuonozuu (TOO
«I panoDuwy) evipawusanue Mon00u npo-
800UWIU 8 NPOMOYHBIX OacceliHax ¢ aseycma
Mecaya 0o anpens ciedyloujeco 200d, m.e. 3u-
MOBKY NpOoBOOUNU 8 YCIOBUSX OACCEUHOB020
codepocanus U buomacca mMoaoou nocie 3u-
Moexu cocmasuna 6 cpeonem 14,2 2. Ilomepu
P6LlO0BOOHOU NPOOYKYUU HA HMANE 8bIX00d U3
nepeoli 3UMOBKU NPU BbIPAUUBAHUU MOTOOU
no nepsoii mexuono2uu cocmaguau 62 %, a no
emopoul 8%. MonoOb Mapkaxkoibckoeo NieHKa,
8bIPAUYEHHAS NO MEXHOL02UU «NEPBOL 3UMOBKU
8 NPOMOUHBIX DAccelHaxy boee HCU3HeCmol-
Kas U OaHHAs OUOMEXHONO02USL PEeKOMEHO0B8AHA

0151 pblb06OOHBIX X03sicme Bocmounoeo Ka-
3axcmaua.

Uccneoosanue  ¢unancuposanoce  Mu-
HUCMEPCNEOM  DKOA02UU U NPUPOOHBIX pe-
cypcos Pecnyonuxu Kazaxcman (I panm Ne
BR10264205).

Knrouegvle cnosa: mapkaxkonbckuii J1eHOK,
UCKYCCMBEHHOE BOCNPOU3B00CTNEO, UHOYCIMPU-
ATbHBIL MEMOO, HCUSHECMOUKASL MOLOOb, MeM-

nsl pocma.

BBenenue. CoBpemeHHBIM 3Tanm pas-
BUTHUSI OMOCQepsl XapakTepu3yeTcsl yXyia-
IIEHUEM SKOJIOTHYECKONM OOCTaHOBKH BO
Bcex OMomax, BKJIIo4as cdepy denoBede-
CKOH JESITeIbHOCTH. AHTPOIIOT€HHOE BO3-
neiicTBue Ha Tuapocdepy MPUBOIAUT K U3-
MEHEHHIO €CTECTBEHHOI cpesibl 0OUTaHus
THJIPOOMOHTOB, PE3KOMY COKpAIIECHHUIO
OmopecypcoB, THOEIM W HWCYC3HOBEHHIO
MHOTMX BUJOB LEHHBIX IOpOJ pbIO, Ta-
KHMX, Hampumep, kak jococesble [1]. Co-
XpaHeHUe MPUPOIHBIX MOMYISLUI CeroaHs
BO3MOXKHO TOJIBKO IIyTE€M HMCKYCCTBEHHOIO
BOCIIPOM3BOJCTBA KU3HECTOMKON MOJIOAU
B YCJOBMSIX PHIOOBOAHBIX XO3SUCTB U €€
BBIITyCKa B €CTECTBEHHbBIE BOJOEMBI, a TAK-
KE CO3JaHUsl PEMOHTHO-MAaTOYHBIX CTajl
JUIS BBIpalIUBaHUs ppI0O0NOCaT0YHOrO Ma-
Tepuajia ¥ TOBApHOH pbIObI LIEHHBIX BUI0B
[2]. BBuay cBOMX BBICOKHX HOTPEOHTEIH-
CKHX KauecTB JIOCOCEBBIE (B TOM 4YHCIE U
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JICHKHW) W3JaBHA SBISIFOTCS U3IIOONICHHBIM
00BEKTOM IpOMBICTIAa PBHIOOTIOBOB-THOOH-
Tenei u OpakoHbepoB. B mocnenanue rosl
JICHKU BKJIFOYEHBI B CIIMCOK OOBEKTOB aK-
BaKyJIBTypbl TaKUX CTpaH Kak MoHromusi,
Kwuraii, Poccus u B 3THMX CTpaHax aKTUBHO
MPOBOAAT PabOTHI MO UX UCKYCCTBEHHOMY
BOCIIPOM3BOJICTBY U MOJYYEHHUIO >KHU3HE-
CIIOCOOHOTO pHIOOIIOCAIOUHOTO MaTepHralia
[3-5].

B Bocrtounom Ka3zaxcrane Bomurcs
HEHHBIN SHIEMUYHBIN BU]I IOCOCEBBIX PHIO
— MapkakonbCKuil JeHok (Brachymystax
lenok) — mMecTHOe Ha3BaHHWE YCKydY, KOTO-
pBIi OTVINYAETCS BBICOKMMHU BKYCOBBIMU
KayeCcTBaMM, BKJIIOYas KPYIHYIO IIEHHYIO
UKpY. AKTyaJIbHOCTh TPOOJIEMBI HCKYC-
CTBEHHOTO pPa3BEICHHS] MapKaKOJIbCKOIO
nenka B Bocrtounom Kazaxcrtane Ttakke
nMeetr Mecto. OCHOBHOM NMPUYMHOM HTO-
IO SBWJIOCh CHM)KEHHE E€CTECTBEHHBIX 3a-
MacoB MAapKaKOJIbCKOrO JIEHKa B 03€pe
Mapkakoib, CBS3aHHOE C aHTPOIOTE€HHOM
Harpy3Koi Ha BOJHbIE OObEKThI, UHTCHCHB-
HbIM OpaKOHBEPCKUM JIOBOM B PE3YJIBTATEe
MOBBILIEHHOTO PHIHOYHOTO CIpOCa Kak Ha
peIOy, Tak U Ha ee uKkpy [6]. s pemenus
3a/1a4M CHUKCHHSI PUCKA IOJIHOTO HCYE3-
HOBEHHUS B JIUKOW TIPUPOJIC PEIKHUX IIEHHBIX
U DHJIEMHUYHBIX BUJOB PbHIO, a TaKke BHe-
JIPEHUs B MPAKTUKY PHIOOBOJCTBA HOBBIX
00BEKTOB KYJIIBTUBUPOBAHUS AKTYaJbHBIM
ABIIIETCS] BOIIPOC UX UCKYCCTBEHHOTO BOC-
IIPOU3BOCTBA.

Jlo HegaBHEro BpeMEHHU apeall pacrpo-
CTpaHEHUs 3TOTO BUJA OIPAHUYMBAJICA O3.
Mapkakoiib U yCKy4a CUMTAIA HJIEMHY-
HbIM BUJIOM. O/IHaKO B pe3yibTaTe HeCaHK-
LHMOHUPOBAHHOIO BCEJIIEHHUS U3 03. Map-
KaKoidb B BOJOXpaHWIMINE Ha p.YiHaeHe
chopMupoBaach CaMOBOCIPOU3BOJAIIA-
acs nonynsauus. [lomynsuun neHka B BO-
JNOXpaHWINILE Ha p.YiileHe HaXOOUTCAd B
YIOBJIETBOPUTEIILHOM COCTOSIHUH, CO CTa-
OWJIbHOM YHMCIEHHOCTHIO, TIpeobIaaHnueM
CaMOK M o0co0ell MIIaJIINX BO3PACTHBIX
rpynn. [IpousBonurenu yckyda U3 BOJIO-
XpaHWINILA Ha p.YiJeHe ObUTH B3SITHI JUIS

HCKYCCTBEHHOI'O BOCIIPOM3BOJCTBA 3TOIO
JUKOTO M TOJy4YeHUs pbhlOONOCa04YHOrO
Marepuana.

Lenb paboThl — ONpPENEIUTh IKOJIOTO-
OuoNoOrMyecKre yciaoBUs U pa3zpaboTarb
OMOTEXHOIOTUYECKUE TOIXO/bI BbIpaIH-
BAHUS KU3HECTOMKON MOJIOAU MapKaKOJIb-
CKOI'O JIEHKa IIPU UCKYCCTBEHHOM BOCIIPO-
W3BOJICTBE B MH/YCTPHAIIBHBIX YCIOBUSX.

[Ipenyaraemast OMOTEXHOJIOTHS pa3pa-
0oTaHa BHEepBbIC U OylIeT CIOCOOCTBOBAThH
JaNbHEUIIEMY Ppa3BUTHIO PBHIOOBOAHBIX
xo3daicTB KazaxcraHa, pacimumpur accop-
TUMEHT IICHHOM, BBICOKOKAYCCTBEHHON
PBIOHOM TPOIYKIINU, KOHKYPEHTOCIOCO0-
HOW Ha BHYTPEHHEM U BHEIIHEM MOTpPeOH-
TEIbCKUX pbIHKaX. Pa3paboTaHbl TeXHO-
Jorudeckue perieHus it 3¢GeKTUBHOTO
Pa3BUTHUSL aKBAKYJIBTYpPhI C YYETOM pPEruo-
HaJIbHBIX YCJIOBUH.

Marepuanbl M MeTOAbI HCCJIEI0BA-
HU. BripamyBaHue MOJIOAM MapKaKoJb-
CKOro JieHKa mnpoBogwian Ha 0Oaze TOO
«Ieireic YauBepcam» (¢ centssops 2019 r
no anpenb 2020 r) u TOO «I'pana®umm»
(c centabps 2022 r no ampens 2023 roga).
J171g BBIpaIMBaHusl MOJIOJIM UCIIOTB30BAIH
MIPOTOYHBIE OAacCelHbl, U3TOTOBICHHBIC U3
MHOT'OCJIOMHOTO MOJIUIPOINIIEHA JUIMHON 5
MeTpoB U mupuHoi 1 metp. TonmuHa ciost
BOJIbI B PBIOOBOAHBIX OacceliHax COCTaB-
nsma 80 cM (pucyHok 1). st coxpanenus
npuHIMNa Qoronepuoanma (onpenenacH-
HOE COOTHOILIEHHE CBETOBOI'O U TEMHOBO-
ro BPEMEHU CYTOK) Ha HOYb OCBELICHHE
OTKJIFOYAJIM, & YYUTHIBasl OTpPHUIATEIbHBIN
(OTOTAKCHC MAaPKAKOJIBCKOTO JICHKA, JaKe
B JHEBHOE BpeMs 4acTh OacceiiHa 3aTe-
HsUIM TeHTOM [7]. BeIpammBaHue B mpo-
TOYHBIX OacceiiHax JaeT BO3MOXHOCTh
KOHTPOJIUPOBaTh  yCIIOBUSL ~ COJEPIKAHUS
(TemmeparypHbIil peXHUM, KHUCIOPOIHBIN
PEKUM, collepKaHUe OMOTEHHBIX BEIIECTB,
JUIMHY CBETOBOTO JHS U T.J.) U pe3yJibTa-
ThI KOpMIIEHHS. Bosia moctynaert B mpoTod-
HbIe OacceiHbl M3 apTEe3MAHCKON CKBaXH-
Hbl. [lonada BozbI OCylIeCTBIISATIACH YEPE3
TpyOy-dmeiiTy. Boimyck BoibI TPOUCXOIUIT
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B HWXXHEH TOpueBoil uyactu. BomooOmen
YBEJTUYHUBAIM 110 MEPE TOAPAIIUBAHUS: OT
5-6 1o 25-30 n/MuH, ¢ HOJHBIM BOZ000-
MEHOM He MeHee 1,6 yaca. HopmarusHbIi
BOI0OOOMEH B OacceiiHax IMO3BOJISIET MOJI-
JIEp’KUBATh TUIPOXUMUYECKUN PEKUM B
COOTBETCTBHUH C YCIOBUSIMU BBIPAIINBAHUS
neHka [8].

OCHOBHBIMU JIUIMUTHPYIOIIUMU a0HO-
TUYECKUMHU (DaKTOpaMu B BBIPAIIMBAHHH
JIOCOCEBBIX SIBIIAIOTCS TEMIIEpaTypa U CO-
Jep’KaHUuEe KHUCTIopoJa B BOZAE, IMOITOMY
yKa3aHHbIE MOKA3aTelu PErucTpUpOBaIU
exenneBHO [9]. s OLeHKW yCIIOBUMA CO-
Jep’KaHUsI MapKaKOJIbCKOTO JIEHKa MPOBO-
UM €KEAHEBHO HU3MEPEHHE TeMIlepaTy-
pBI BOZBI, BOIOPOAHOTO ToKaszarens pH ¢
MOMOINIBIO  aHANIM3aToOpa PaCTBOPEHHOTO
kuciaopona «MAPK 302 M» u pH-merpa
«MAPK 901». EsxemexkamHo mpoBOIUIN
TIOJTHBIA THJIPOXUMHUYECKHI aHAINU3 BOJIBI B
AKKPEIUTOBAHHOW, aHAIUTUYECKOU 11abo-
patopun TOO «JlaGoparopusi-ATmocde-
pa» (r. Yerb-Kamenoropck). CooTBeTCTBHE
pe3yaBTaTOB aHAIU30B PHIOOXO3SHCTBEH-
HBIM CTaHJapTaM OCyIIeCTBIIsUH 1o «Enu-
HOM Kiaccuukanmuu KadecTBa BOJ B BO-
JTHBIX 00BekTax» [10].

Kopmiienne MapkakoiIbCKOTO JIeHKAa B
WHIYCTPUAIBHON aKBaKyJIbType SBISETCS
«KJIIOYEBBIM» MOMEHTOM. KauecTBo Kop-
MOB, UX OMOJIOTHYECKAs TIOJTHOIIEHHOCTD 1
cOaJIaHCUPOBAHHOCTh, PEXKUM KOPMIICHUS
MPUOOPETAOT 0COOYI0 3HAYUMOCTh MPH

Pucynox 1. Buipawusanue monoou
MAapKaxonbCeKo20 JieHKa 6 baccelne

BBIPALIMBAaHUM B HMHIYCTPUAIbHON aKBa-
KYJBTYpE, TJI€ €MUHCTBEHHBIM UCTOYHUKOM
MIUTAHUS SBIISIOTCS UCKYCCTBEHHbIE KOpMa
[11-12]. KopmiieHre MO011 POBOJIAIIH C
6:00 gacoB ytpa no 20:00 yacoB Beuepa ¢
JIByX4acCOBBIM HHTepBajoM. [l kopmiie-
HUS UCIOJIb30BAJIM UCKYCCTBEHHBIE KOpMa
tuna AILLER FUTURA EX 1.3;1.5 MM.
Tak>ke xopo110 3apekoMeH10BaJl ceOs Mpo-
OyKunoHHbIM kopMm Mapku Aller Silver
(npouszBonctBo Ilombmia). [lononHuTens-
HOe o0oraiieHue KOpMOB aCKOpOMHOBOM
KHUCJIOTOH, phIOBMM >KUPOM U IMTPOOHOTHKA-
MU CYIIECTBEHHO yay4lIaeT pU3noaoruye-
CKHUIl cTaTyc MapKakoJIbCKoro JeHka. Hop-
My KOPMJICHHSI ONpEAeIsUI Mo Tabnuiam
OT TPOU3BOAUTENEH KOPMOB, YUHUTHIBas
Maccy MOJIOAU U TEMIIEpaTypy BOABI.

Baxxubim mokazateneM 3pPeKTUBHOCTH
KOPMJICHHUS, SIBJIIETCS KOPMOBOM K03(pPu-
1ueHt. Pacyer kopmoBoro kosgguimenrta
BbIMONIHsUH 110 hopmynte 1 [13].:

Kk =m/((Mk—-M=n) xn) (1)

I7Jie M — KOJIMYECTBO KOPMa, U3PaCcX0/10-
BAaHHOTO 3a nepuon, r;MH u M k — Macca
pBIO HayallbHAs U KOHEYHas, T'; N — KoJIuye-
CTBO pbIO B pbIOOBOIHOM €MKOCTH, IITYK.

JL1st KOHTPOJISL 32 TEMIIAMU POCTa YCKY-
Yya IMPOBOAUIM OOHUTHPOBKY Kaxable 15
nHel. B3BemnBaHue oCylEeCTBISIOT B €M-
KOCTSIX C BOJIOHM, YUMTBIBasl Maccy Tapsl U
BozbI (pucyHok 2). bonee vacteie mporie-
Iypbl OOHUTHPOBKH BBI3BIBAIOT CTpECC y
PBIOBI.

Pucynox 2. Bonumuposxa monoou
MAPKAKONbCKO20 IeHKA
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Pesyabrarsl. [IepBbie nccnenoBanms o
HCKYCCTBEHHHOMY BOCIIPOM3BOJCTBY Map-
KaKOJIbCKOTO JIeHKa (yCKyda) ObLIN MpoBe-
neHbl B 60-bIX TO1aX MPOILIOTO CTOJETHUS
Boruroseim H.II.. B 90-b1x romax mcciie-
JOBaHUA OBLIM MpookeHbl balimykaHo-
BbIM M.T., HO OHM ONMCHIBAJIM HEPECTOBOE
MOBE/IEHNE YCKy4a U MPOJOHKUTEIBHOCTD
nHKybannonHoro mnepuoxaa [14]. B 2019
roxy OBUIM MPOBEIEHBI MCCIEIOBAHUS IO
0oTpaboTKe OHOTEXHHKE BbIpAIllMBAHUS
JIeHKa B MIPOTOUHBIX OaccelHax JI0 B Teye-
HUE TpeX MECSALEB MOCIE CTa U JTUYUHKH,
a Ha MEePBYI0 3MMOBKY I1€PEBOJMIIN B CAJKU
yCTaHOBJICHHbIE B MachsHOBCKOM 3aJIMBE
Yerb-KameHnoropckoro BogoxpaHuInIia o
MHKYOallMi MpaKaKOJIbCKOTO JIEHKAa U BbI-
palIMBaHUIO PHIOOMOCAIOYHOTO MaTepua-
na. B uccnenoBanusix 2019 roga 3apoiome-
HUE CaJIKOB ITPOBOJIUIIN B CEHTSIOpE Mecsiie
pa3Hopa3MepHOW mapTtheil JeHka ot 250
10 500 mr. 3a nBa Mecsla BhIpAIIMBAHUS
B CaJIKaX, Macca MaJibKa yBEJIEeUYMUIIach J10
1,5 — 3,6 . AHanu3 NOJy4YEHHBIX pe3yJIbTa-
TOB TOKa3aJ, YTO PeLIaroImuM (HakTopoM B
Pa3BUTHUU U POCTE JIEHKA MapKaKOJIbCKOTO
(yckyua) siBrsercs temreparypHsbiil. Tak,
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CeHTabpb  OKTAGPbL Honabpb  [ekabpb

N HavanbHaa macca, r

B KoHeyHaa macca

JUTSL IMYMHOYHOTO Tiepuoia Hanbosee Omia-
TONPUATHON siBiIsieTcs Temieparypa 7-9°C.
B ycrnoBusix 6acceifHOBOTO BBIpAIIMBaHUS
NPEUIMYMHKA W JINYMHKH, TPH CTaOWIIb-
HOW M COOTBETCTBYIOIICH dTaIy pa3BHTHS
TemIeparype, JHIMHKA XOPOIIo HaOupaiu
Maccy. [ns chnemyromero mepuona pasBu-
THSL HEOOXoMMMa 0oJiee BBICOKAs TeMIIepa-
Typa, IO3TOMY Tiepecajika MajibKa B CaJIKH,
B OTKpBITBIA BOJIOEM, [JI€ TeMIleparypa
COOTBETCTBOBAJIa OINTHMAJBHOH, BBI3BAJIA
YBEIIMYCHUE TEMITOB pocTa Maibka. OHa-
KO 3UMOBKY B BOJIOeMeE (TeMIepaTypa BOJIbI
BapeupyeT oT 1,1 10 4,2 °C) cmoru nepe-
HECTH TOJBKO KPYITHOpa3MEpHBIE OCOOH,
pu cpenHei macce 3,1 I nocsue 3uMOBKH.

B ucciaenosanuax 2022-2023 rr ObLIn
M3MEHEHbI OMOTEXHOIOTHYCCKUE TTOXOIBI
II0 BBIPALMBAHMIO Moyoau. Jlo mepuona
MEPBOM 3MMOBKH MOJIOIb BBIPAIIMBAIN B
YCIIOBHSIX €IMHTHUYHBIX HUCCIICIOBAHUSAM
2019 rona. Temneparypa BObI B IBYX JKC-
MEPUMEHTAX MPAKTHYECKH HE OTIMYAIach
u cocrapisia 1-2 °C. ITo maHHBIM THAPO-
XMMHYECKOTO aHalln3a B BBIPOCTHBIX Oac-
CeliHaX TakkKe He (PUKCUPOBAINCH 3HAYH-
TenbHbIe pa3nuuus (Tabmuma 1).

90

80

40
30
20
B :
0

AHBapb ®espanb MapTt Anpenb

MpupocT 6uomaccel, %

Pucynok 3. JJlunamuxa snavenuii npupocma GuoMaccvl MapkakoibCKo2o J1eHKd npu
8bIPAWUBAHUL 8 NPOMOYHBIX baccelinax ¢ cenmsaops 2022 2 no anpenv 2023 2 npu
UCKYCCMBEHHOM B0CHPOU3B0OCBE
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Tabnuua 1. ['mapoxuMudeckre mokasarean BOAbI (min U max 3HaYCeHHUs) B TPOTOYHBIX
OacceifHax Mpu BIpAIIMBAHUN MOJIOIA MAapPKaKOJIBCKOTO JICHKA

Emuauna | TOO «lllsirbic TOO HopmarusHbie
IToka3zarenn
usMepeHus | YHusepca» | «I'pana®umm» 3HAYECHUS
pH - 7,17 7,24 7,0-8,0
Pactsopenustit |, s 7,5-9.4 6,9- 8,5 He HiKe 6,0
KHCJIOPOJ]
Juokcun yrnepona Mmr/am? 2,3-3,8 1,9-43 He 6oiee 10,0
Hepmanranaruas | ) 2236 1,521 | wueGoree 10,0
OKHCIISIEMOCTh
A30T aMMOHUUHBIN Mmr/am3 0,17-0,25 0,09-0,23 1o 0,75
Hutputsr mr/om? 0,04-0,06 0,02-0,08 1o 0,3
HuTtparsr mr/om? 12,5-16,0 9,5-11,7 o 40,0
Mumeparpneit ) o, s 0,1-0,2 0,1-0,2 110 0,3
docop
OoO1ee xene3o mr/am? 0,04-0,05 0,03-0,04 1o 0,1
OO01m1as )KeCTKOCTh mr/om? 3,9-6,0 2,9-5.4 ,0-6,0
Kanpiuii mr/ oM’ 63,3-73.7 73,3-86.6 0 180
Maruui Mmr/am3 28,0-31,6 19,9-27.7 1o 40,0
Harpuit+kanuii mr/am? 99-108 100-104 1o 170
'unpokapOoHATHI mr/am? 173-188 177-200 e
HOPMUPYIOTCS

XA0puIsI mr/am’ 2345 32-58 10 300
Cynbdarsl mr/am? 38-56 34-42 1o 100
Munepanuzanus mr/am? 412- 534 517 -710 400-900

I'mapoxuMudeckre mokasarenu He Ipe-
BBIIIAIOT HOpMaTUBHBIE 3HaYeHus [10].

Kopma u cxema kopmiieHUS TaKkke ObUTH
eIMHTUYHBI U OomHcaHbl panee. KopmoBoit
ko3 dunment orpaxkaer 3pPeKTHBHOCTH
npeobpazoBaHusi kopma B maccy Tena. Ilo
MEePBOM TEXHOJIOTHU KOPMOBOH KOdI(PPu-
IIUEHT MEHSUICS B IIUPOKOM JIMANa30HE
—1,7-3,5. Comacno mkane Yemmoka [15],
MEXIy MPUPOCTOM MAaCChl U KOPMOBBIM
K09()(DUIIMEHTOM  CYIIECTBYET BBICOKAs
CTaTUCTUYECKU 3HaYUMas OTpULlaTesbHas
CBsI3b, KOA(PUIMEHT Koppensuuu (r) co-
crapmsier -0,96, ¢ BeIMYUHOW JOCTOBEP-
HOCTH TOJIMHOMHAJILHOM anmnpoKcUMaluu

(R2 =0,9297), makcumanbHO TPUOIIHKEH-
HOM K enuHuue. [Ipm BeIpanuBaHuU IO
BTOPOI TEXHOJIOTMH KOPMOBOU KOIPPUIIH-
€HT ObUT CTa0WIJICH U BapbUPOBAIl B UHTEP-
Baje 1,4 —1.8.

3UMOBKY MOJOAM B HCCJIEJOBAHU-
ax 2022 — 2023 rr npoBonunu B Oaccei-
Hax mHKyOammonHoro nexa TOO «I'panng
®uir» Npyu NOCTOSIHHONM 3UMHEN Temrie-
parype Bozpl 8,2-10,4 °C. MakcumanbHas
TemIeparypa Boabl B OacceifHax Oblia 3a-
perucTpupoBaHa B CEHTIOpe Mecsiie oT 9,8
1o 10,4 °C. IIpupoct 6GoMacchl B 3TOT Tie-
puon coctaBui 40 % (Pucynox 3).
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Oocyxnenmne. C oxtsa0pst 2022 r mo
anpenb 2023 r Temmneparypsl Boabl B Oac-
ceifHax BapbupoBasia oT 8,2 10 9,1°C u B
9TOT NEPUOJI OTMEUEHBI HU3KHE ITOKa3aTe-
1M npupocta 6uomaccsl. Hapsny ¢ temmne-
parypHbIM (aKTOpOM BHUAMMO CKa3aiach
pONb  OMOIOTMYECKUX PUTMOB (SIBICHUE
(dboTonepuonuzMa), KOTOPHIC CIOXKHUIHCH
UCTOPUUYECKH U 3aKPEMICHO T€HETUYEeCKU
B MEPBOM TMOKOJICHHUH MOTOMCTBA, IOIY-
YEHHOI'0 OT AUKuX npousBoguteneil. C ne-
Kabps (UKcHUpyeTCs YBETUYEHHE TEMIIOB
pocTa MOJOAM, O YEM CBHJETEIBbCTBYIOT
TOKa3aresu MpupocTa OUomMaccel ot 55 10
82%. Taxum oOpa3oM, mepen 3apblOIeHU-
€M B CaJIKU, CPEe/IHsIsl BEC MOJIOAM MapKa-
KOJIbCKOTO JICHKa cocTaBui 14,2 I

AHanu3 TeMIOB pocTa phIOONOCaI0-
HOTO MaTrepualia MapKaKOJIbCKOTO JICHKA B
Pa3IUYHBIX YCJIOBUSAX 3MMOBKH I1OKa3al,
6omnee 3pGhHEeKTUBHBIM CIIOCOO TEPBOM 3HU-
MOBKH B ITPOTOYHBIX OacceifHax 1o Habopa
maccel 0onee 10 r. Ilpu 3umoBKe B Tpo-
TOYHBIX OacceifHax cpelHui Bec pbIOOIO-
CaJI0YHOTO Marepualia BhIlIe B 4 pa3a, 4eM
IIpyu 3UMOBKE Mojoau B cajgkax. Kpome
TOTO, IPY 3UMOBKE B CaJ[KaX OTXOJl COCTaB-
aser 62%, a npu 3UMOBKE B IIPOTOYHBIX
OacceitHax Tosnbko 8%.

3akuouenue. B pesynbrare mpoBeaeH-
HBIX HCCJIEOBaHHUI OBLIO YCTaHOBIICHO,
YTO OCHOBHBIM (DAKTOPOM TIpH BHIpAIIH-
BaHUU >KM3HECIIOCOOHOW MOJIONM MapkKa-
KOJILCKOTO JICHKa B WHAYCTPHAIBHBIX YyC-
JIOBUSIX SIBJISIETCSI TEMITEpATypHBINA akTop,
MO3TOMY TIEPBYIO0 3UMOBKY MOJIOJIU PEKO-
MEHJIOBAaHO IPOBOJIUTH B YCIIOBUSIX MPO-
TouHOTO Oacceitna. [Ipu Habope MOJIOIBIO
Maccel Oonee 10 1, oHa cTaHOBHUTCS OO-
Jee yCTOHYMBa K BO3JIEHCTBHIO (haKTOPOB
OKpy’Karolel cpeapl. 3MMOBKAa MOJIOIU
B CaJikax, NMpHU 3apbIOJIEHUU €€ TpU Macce
MeHee 5 T, MPUBOIUT K THOEIH MEIKOpas-
MEpHBIX TPYII U COBCEM HE JIaeT MpPHUPO-
cTa OWomacchl Mmocie 3UMOBKH. Mononb
MapKaKOJIbCKOTO JICHKA, BBIpAIIEHHAs IO
TEXHOJIOTUU «IIEPBOM 3MUMOBKH B IMPOTOU-
HBIX OacceifHax» Oosiee >KHM3HECTOIKas U

JnaHHas OWOTEXHOJOTHS PEKOMEHIOBaHA
JUIsl pIOOBOHBIX XO35HCTB BocTounoro
Kazaxcrana.

Nudpopmanuss 0 ¢GUHAHCHPOBAHUM.
UccnenoBanne ¢unHancupoBaioch Mu-
HHUCTEPCTBOM SKOJIOTUU W TIPUPOJIHBIX pe-
cypcoB Pecrnybnmuku Kazaxcran (I'pant
Ne BR10264205).
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Mamepuan nocmynun 6 pedaxyuro
15.05.2023.

Maprkaken 1eHo2blH Hcacanovl 6Cimin
MONAimy 6apvicblHOa oMipuLer
waobaKkmapoii ocipyoin, OuOmMexXHUKACbl

Anoamna

Maxanaoa orcacanovt  ocimin  monatii-
my oapwicblHoa apmypiai  OUOMEXHUKATLIK
macindepoi Kordama Omulpbln UHOYCIPUAT-
O0bl 20icneH MapKakel JIeHO2bIHblY OMipuleH
Oanvly ~ OMbIPRLIZY  MAMEPUATbIH  OCipy
Homudicenepi  Kepcemineen.  3epmmeynep
OckemeHn cy KOUMACHIHbIH €Ki WbleAHARLIHOA
arcymbic  icmetimin  «l pano@uuy HKIIC-i
acone «lllvizvic Ynusepcany KIIC-i exi 6anvlk
ecipy  wapyaubliblKmapulHbly — 0a3acbiHOA
oicypeisindi. Bipinwi mexnonocus o6otvinua
(«Illvievic Ynusepcany KIIC) wabaxmapowl
ecipy mamvl30an Kaszanea Oeuinei apaivlKma
azvlHObl  baccetindepoe  JCYypeizindi,  co-
Ooawn Ketiin onap MacvAaHos wbl2aHAbIHOARbL
mopivl wapbakmapea OMbIPEBIZLLLOGL.
Kvicmazannan — Kellinei  Mapkaken JjleHO2bl
wabaxmapuinoly ouomaccacwvt 3,2 2 Kypaool.
Exinwi mexnonozusn 6otivinwa («l pano@uuiy
JKIUIC) wabakmapovl ecipy aevinobl bOac-
celindepOe mamvl3 aublHaH Oacman Keneci
JICHLILOBIH CAVIP AllbIHA OeUil HCYPi3inoi, sA2HU
Kblcmay OaccetHoik aca2oaiioa Hcypeizinii
JicoHe  Kblemayoan — Kellinei  wabaxmapowly
ouomaccacvl opma ecennen 14,2 2 Kypaowl.
Bipinwi mexnonoeus botivinuia wabaxmapovl
ecipy bapvicvinoa OIpiHWI KblCMayOaH weley
Kezeninoe OanvlK Ocipy OHIMIHIK UbIRbIHLL
62 %, an exinwi 8% Kypaovl. «Aebinosl dac-

celindepoe an2auKbl KolCMay» mexHoi02UsIChl
OoubIHWMa  OCIpiNeeH MAPKAKOL JIeHOSbIHbIY
wabaxmapvl emipuiey dcane OYn OUOMEXHO-
noeust Ulvizvic Kaszaxemanoaswl danvix ocipy
WapyaublIsIKmapsl Yulii YColHbliObl.
3epmmeyoi Kazaxcman Pecnybnukacoitviy

Oxonoeuss  oicone  madbusu  pecypcmap
Munucmpniel  Kapoicwvlianowvipovl (I panm  No
Bri0264205)

Tyiiinoi cezoep: mapxaken n1eHOSbIH Jica-
Ccandvl OCIMIH MOAAUNY, UHOYCMPUANLObl 20IC,
oMmipuieH wWabax, ocy KapKblHbl.

Mamepuan 6acnaza 15.05.23 mycmi.

Biotechnology of growing vitally markakol
lenok fingerdings in artificial reproduction

Annotation

The article presents the results of growing
viable fish stock of Markakol lenok by an
industrial method using various biotechnical
approaches in artificial reproduction. The
studies were carried out on the basis of two fish
farms of GrandFish LLP and ShygysUniversal
LLP, which operate in two bays of the Ust-
Kamenogorsk reservoir. According to the first
technology (ShygysUnivesal LLP), fry rearing
was carried out in flow-through pools from
August to October, and then they were stocked
in cages in Masyanov Bay. After wintering,
the biomass of juveniles of Markakol lenok
was 3.2 g. According to the second technology
(LLP "Grand Fish"), juveniles were reared
in flow-through pools from August to April of
the next year, i.e. wintering was carried out
in conditions of pool keeping and the biomass
of juveniles after wintering averaged 14.2 g.
Juveniles of Markakol lenok grown according
to the technology of "first wintering in flowing
pools" are more viable and this biotechnology
is recommended for fish farms in FEast
Kazakhstan.

The study was funded by the Ministry of
Ecology and Natural Resources of the Republic
of Kazakhstan (Grant No. BR10264205).

Key words: Markakol lenok artificial
reproduction, industrial method, viable fry,
growth rates.

Material received on 15.05.23.
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Summary

The article highlights one of the topical
topics — the use of didactic games in biology
lessons. This study was conducted at the "Bilim-
Innovation Boarding School for gifted girls of
Pavilodar region" in the 2021-2022 academic
vear. The experiment involved 22 students of
the 7th "A" class, 24 students of the 7th "B"
class, a total of 46 schoolchildren. Quality
of knowledge of two classes (experimental
and control) in dynamics was compared.
At the beginning of the school year, taking
into account the data of the zero slice, the 7
"A" class was taken as a control, and 7 "B"
as an experimental class, in which biology
lessons were conducted using various didactic
games. The positive effect of systematically
incorporating games into the learning process
of 7th grade “B” students has been confirmed.
After using didactic games frequently in
class, the initially inferior experimental class
managed to increase students' learning quality
by 38% and achieved 1% higher results than
the control class at the end of the school year.

Key words: Didactic games, modern
teaching methods, cognitive interest, biology
lesson, pupils.

Introduction. As a result of this, the
choice of teaching methods in the modern
didactic system depends on: the goal and
objectives for education, as well as the
complexity or novelty of materials that
are used at school. The teacher himself is
capable of determining its own personal
capabilities to help students learn more
effectively [1].

In present-day Kazakhstan, a novel
education system is being articulated with

an emphasis on conforming to the world's
educational milieu. The aforementioned
procedure is accompanied by noteworthy
alterations in both pedagogical theory and
practice. In order to effectuate qualitative
transformations in any domain, particularly
in the realm of education, it is imperative
to cultivate a novel perspective among
educators regarding their locus and
function in the instructional mechanism.
The successful implementation  of
updated content and teaching technology,
incorporating novel forms of assessment
that are aligned with the competency-
based approach to teaching, is a daunting
task that may prove difficult to execute
without the teachers' comprehension of
the new objectives and goals. Hence,
it i1s imperative for the instructor to be
prepared to embrace the methodology and
content of the upgraded state secondary
general education. This entails modifying
the educational process's software and
methodological  support while also
adjusting the objectives and techniques of
pedagogical endeavors [2].

The evolution and alteration in
the pedagogical landscape of modern
education, encompassing the transition
from the conventional educational model
to a novel framework and the adoption
of novel methodological approaches in
curriculum  development,  necessitate
an enhancement in the didactic and
methodological resources for instruction
[3].

The recently established state standards
of the Republic of Kazakhstan accentuate
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the premise that a student should not be
relegated to a mere "tape recorder" for
the purpose of recording transmissions,
but rather be encouraged to partake in the
creation of projects, assume a managerial
role in their activities, collaborate with
peers, and solicit the guidance of a teacher-
counselor as required. It is imperative
for contemporary educators to endeavor
towards the reorganization of their teaching
methodologies. Specifically, thereisaneedto
depart from pedagogical methods that hinge
solely on oral transmission of information
from instructors to learners. Rather, the
primary focus should be on the cultivation
of learners' ability to independently
seek, comprehend, and effectively apply
knowledge in practical settings. The role
of the teacher has undergone a significant
shift. Historically, the teacher was primarily
responsible for relaying information and
monitoring student behavior. However,
the contemporary educational landscape
demands a more supportive and dynamic
approach from educators. In this regard,
modern teachers are expected to actively
engage with their pupils, providing
guidance and mentorship, while fostering
their personal development as individuals.
This signifies a radical departure from the
traditional instructional model, requiring
teachers to serve as a constant source of
motivation and instrumental support in
facilitating students' educational journeys
[2,4].

The resolution of this dilemma is
significantly aided through the integration
of dynamic teaching strategies in the
realm of education. Paramount among
these approaches are educational games,
which afford pupils the chance to construct
understanding via robust self-directed
cognitive endeavors while simultaneously
fostering the enhancement of their
individual creative proficiencies [5].

The game emerges as a persistent
companion that endures the lifespan of an
individual and even the span of human

existenceasawhole. Assuch, itisimperative
to utilize the potential inherent in games as
an effective tool for facilitating education.
According to psychologists, engaging in
game activities has the potential to serve
as a mechanism for self-restoration, self-
enhancement, and a catalyst for positive
affective states. Alternatively, game-based
learning is a promising avenue for pedagogy
due to its objectively vast potential. Such
an approach amplifies cognitive tension,
stimulates a myriad of mental faculties,
enhances scholarly curiosity, cultivates
memory retention, and much more [6].

The objective of this investigation is to
ascertain the practicability of incorporating
didactic games as an instructional tool
in the context of seventh-grade biology
education.

Material and methods. This study
was conducted at the "Bilim-Innovation
Boarding School for gifted girls of Pavlodar
region" in the 2021-2022 academic year.
The experiment was conducted in 7"A"
and 7 "B" classes throughout the school
year. 46 schoolchildren participated in the
experiment, including 22 students of the
7th "A" class, 24 students of the 7th "B"
class.

At the onset of the academic session,
an assessment was conducted to evaluate
the baseline competence level of the
pupils. This was carried out through a
zero slice method. The objective of the
present study was to evaluate the extent of
comprehension among 7th-grade students
of the subject matter encompassing the
natural science curriculum taught in the
6th grade as prescribed by the fundamental
school program. Furthermore, the study
aimed to identify the specific components
of the course material that pose significant
challenges for the learners. At the onset of
the academic year in September 2021, the
7th grade class labeled as "A" was utilized
as the control group while the 7th grade
class labeled as "B" was allocated as the
experimental group. The experimental
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class engaged in didactic gaming to
supplement their lessons, while the control
group did not receive this intervention.
This allocation decision was made with an
awareness of the data revealed in the zero
slice assessment.

The students were presented with an
examination document comprising two
alternative sets, with each set containing 10
items and encompassing three sections. In
consideration of the zero slice, the ensuing
duties were tendered as delineated in
Figure 1. These obligations encompassed
two distinct parts, whereby Part I (A)
consisted of five tasks whereby participants
were presented with multiple answer
alternatives, and were required to select one
choice out of the four provided. All tasks
at the foundational level of complexity.
Section II (B) comprised three tasks that
presented a moderate level of difficulty,
with the aim of determining compliance
through said tasks. Part III (C) comprised
two tasks of escalated intricacy: Task 1
entailed constructing a food chain using
the suggested living organisms, while Task
2 consisted of designing an ecological
pyramid. The undertaking of a heightened
degree of intricacy necessitated that
students engage in logical and analytical
reasoning.

Towards the culmination of the
academic year, the terminal segment of
knowledge was assessed, mirroring the
initial segment in its presentation of multi-
tiered assignments (refer to Figure 2). The
first component, denoted as Part 1 (A),
comprised of a total of five tasks, each
requiring the selection of a single answer
from a pool of four potential options. All
tasks at the rudimentary level of complexity.
Part II (B) comprised two duties, namely
the completion of a table and a task with
multiplecorrectresponses. Thethirdsection,
specifically subcategory C, comprised two
inquiries that necessitated a comprehensive
response. The aforementioned tasks exhibit
a heightened level of complexity.

The calendar and thematic plan and
lesson plans were prepared in accordance
with the Order of the Minister of Education
and Science of the Republic of Kazakhstan
dated October 30, 2018 No. 595. "On
approval of Standard rules for the activities
of educational organizations of appropriate
types and types" and the instructional and
methodological letter "On the features
of the educational process in secondary
education organizations of the Republic
of Kazakhstan in the 2021-2022 academic

year" [7,8].
A lesson plan has been created
encompassing topics concerning the

systematics of living organisms. These
include the general -characteristics of
the five kingdoms of living organisms
namely prokaryotes, protists, fungi,
plants, and animals. Furthermore, the
lesson plan invovles the main systematic
groups of plants and animals, such as
their respective kingdoms, types, and
classes. The significance of plant and
animal classification is also addressed in
the lesson plan. In accordance with the
aforementioned themes, the instructional
sessions incorporated the utilization of
various games, including but not limited
to: "Solve the Charade," "Botanical Relay
Race," "Guess a Living Being," and "Take
Ten Steps and Name a Plant from the
Families for Each Step" (Figure 3).

In order to examine the impact of didactic
games on biology students' performance at
the intermediate levels of experimentation,
an assessment comprising of 3-4 tasks
was administered. The test papers were
administered with identical tasks for all
participants. The evaluation of students'
academic performance was conducted in
alignment with the principles and standards
of ZUN-based (comprehensive assessment
of knowledge, skills, and abilities)
assessment in the field of biology. In this
framework, a score of "excellent" was
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Zero cut in biology
7T class
A
1. Cytology 15 the science of . d) all answers are correct
&) cell 4 Dense formation that restricts the cell
b} tissues determines its shape
) organs 2) cytoplasm
) processes b) pores
2. Photosynthesis is carmied out i ... c) membrane
&) roots d) plastids
and) leaves 3. Cuualitative changes in the body that
c) flowwers confribute to its complication are called
¢) firuts 2) development
3. The sieve tubes in plants move . b) growth
&) water and mingral salts c) irmitability
b) crganic substances d) heredity
) inorganic substances
B

1.-Estab].ishtha correct correspondence between organizms and thetr charactenstics

1) Orgam=ms capable of creatmg organic substances from a) parasiies,
Inorganic b} saprotrophs
2} Organizms that feed on readv-made organic substances o) autoirophs,
3 Orgamsms that feed on decomposing crganic substances d) heterotrophs
4) Orgamizms that feed at the expense of other living
_CTZEMmLEmS
2. Comrelate the cell organoids with therr charactenistics
1} 13 A cavity filled with cell juice a) Leucoplasts
%) 2) Colodlessplastids _ B) Wasuole
3) 3) Colorless thuck substance filling the ¢} Membrane
cell d) Cytoplasm,
4y 41 Bestricts the cage from the outside
3. Comrelate the respiratory crgans from the Ind column with the representatives of the animal world
15t columm
1} Hydra, a Gl
2) Eish b) Lupes
3} Pepiles c) Jrachea
4) Beetle ). Body surface
C

from the

1. What amount of plankton (in kg) 1 necessary for a pike weighing 7 kg to grow in the reservoir? (food
cham: plankton-—roach —pike). Write down your decision.
2. Make an ecological pyramid using organisms: owl, acoms, mice

Figure 1. Example of tasks of the zero section of the subject content of the natural
science course for the 6th grade
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The final section in biology
th grade

A,
1. Specify the producer in the food chain: cabbhage — ) Ribouomes
caterpillar = tit = haawk ) Vacuols
2) Cabbage d)y Core
b)) Caterpillar 4. Taxonomry iz & science that stodies
) Tin 1) the historical development of organizms
d) Hawk b} adaptarion of crganizms 1o the eavisonment
2. What abiotic factor can lead to a sharp reduction ¢ diversity and classification of arganizms
in the population of river carp? d) relationship of organisms and the esvironment
2) Dryving of the reservolr §. During photosvathes iy,
t) Heswy rains in nummer 1) carbobydrates are formed
<) Lack of light B O is absorbed
d) Increase in the mamber of aguatic plant <) wazer is released
3. Choose an orgznoid that is not inherent in an. &y CO2 iz releazed

animal cell
1) Minschandris

L.'umummh.mmm eempry celly of the table using the tanms and concepts given fn the list. For sach call
marked with letrers, salect the appropeiate term from the snzgested list

Structure Location in the woody stem Fenction
Sietre mbes B CAImVing oul 0fEanic substances
Cambizm Batwesn bark and wood [ ]
A Wood Ascending carvest of Water and mineral
smbatances
1) the growth of the sueen im chicikness 5) bk
) dowmward current of organic substances &) educations] fabnic
3) 1solaton of metabolic products Ty vemaly
4) lube £) core
2. What signs are non-bereditary? Choose a few comect answers.
a)) Athletic Tuild
b) Body weight
) Haiy caas.
d) Susceptibality to disagues
3. Bllinthe tabls
Ty Haplod set of chromosames Dieploid sat of chromosomies
of tomato (A) =4
[ iB) 44
et 1] E]
C.

1. Explais phetasappem n enample

2. Wirite down what eartswvorms breathe

Figure 2. Example of tasks for the final section in biology for the 7th grade
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Short-term plan

Lesson topic : Taxonomy of living organisms
Chapter:

Full name of the teacher Zholdasbekoya M.S.
22,09.2021

Number of people present:24
Taxonomy. of living organisms

Date;

Class: 7 «B»

Lesson topie

Purpose of training according to the
curriculum

Purpose of the lesson:

Classification of living organisms

Number of missing: 0

7.1.1.1 - explain the meaning of taxonomy,
7.1.1.2 - determine the systematic position of living organisms
All students know the concept of systematics based on the five kingdoms:

Most students determine the systematic position of living organisms
Some students compare and identify the features of the main systematic groups of plants and animals

The "Think —Unite-Share" strategy
Using the textbook and other sources of information determine:

1) distinctive features of the classification of plant and animal organisms: (complete the

diagram (A4 format). Mutual evaluation in the group "+" and "-" 2 min

2) systematize the types of living organisms and enter the data in the table.

Checking by the "Carousel" method 2min
Pinning. The teacher makes a wish for an animal.
Student: Consists of many cells?

Teacher: No.

Student: Reproduces sexually?

Teacher: No.

Student: has organoids of movement?

Teacher: it is impossible to answer unequivocally.
Student: does he move with the help of pseudopods?
Teacher: yes.

Student: It's an amoeba.

End of the
lesson
10 min

Students must guess
the animal using 10
questions. The
answer may be "yes",
"no", "it is impossible
to answer
unequivocally"

3 points presentation

Figure 3. A fragment of the lesson plan on the topic "Classification of living
organisms" using a didactic game for 7th grade

assigned to students who demonstrated 90-
100% proficiency in the assigned tasks, a
score of "good" was bestowed upon those
who performed at a level of 71-89%. For
students who completed 50-70% tasks
correctly, their work was appraised as
"satisfactory," whereasthose whoperformed
below 50% were rated as "unsatisfactory".
Test work No. 1 on the topic "Cell biology",
No. 2 on the topic: "Breath", No. 3 on the
topic: "Coordination and regulation", No.
4 on the topic: "Reproduction. Growth
and Development". After summarizing
each section, we calculated the quality of
students' knowledge based on the results of
the test work.

Results. According to the results of the
study, the quality of knowledge at the end
of the zero cut in schoolchildren of the 7th
"A" class was 59%, and in schoolchildren
of the 7th "B" class 54%. Since in grade
7 "B" the indicators of the zero cut were

slightly less, this class was taken as an
experimental class, during the subsequent
academic year didactic games were used in
the lessons, as well as when studying new
material, and when fixing, as well as when
interviewing material.

The quality of knowledge based on
the results of intermediate data in each
quarter was 73% and 71% in the control
and experimental classes in the 1st quarter;
81% and 79% in the 2nd quarter; 86% and
83% in the 3rd quarter; 91% and 92% in
the fourth quarter. At the end of the year,
we conducted a cross-section of knowledge
for the year on the main topics of the
curriculum for the 7th grade. According to
the test results, it turned out that the quality
of training was 91 and 92%, respectively
(Figure 4).
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100

o O O o o o o

Incoming 1term 2 term

control

90
80
7
6
5
4
3
2
1
0

3 term 4 term Final control

m7"A" m7"B"

Figure 4. The results of the test work of students of grade
7 "A" and 7 "B" (in dynamics)

In the control class, 13 students (59%)
out of 22 students received positive grades
in the zero section, 8 of them received
"excellent", which is 36%, 5 students
(23%) completed the work for the "good"
grade. Failed to cope with the zero cut, i.e.
received a grade of "unsatisfactory") in the
class of 41% (9 students).

In the experimental class, 13 students
(54%) out of 24 students received positive
marks in the zero section, 4 of them received
"excellent", which is 17%, 9 students
(37%) completed the work for the "good"
grade. Failed to cope with the zero cut, i.e.
received a grade of "unsatisfactory") in the
class of 46% (11 students).

Discussion. In the works that were
carried out at the initial stage of the study,
the difficulties were with the tasks in parts
B and C. Since these tasks are of medium
and high difficulty.

According to the results of the final cut
of knowledge at the end of the academic
year, we can say that most of the students
coped with the tasks. In grade 7 "A",

20 students out of 22 received positive
grades (91%), which is 32% more than
at the initial stage, of which 2 students
received "unsatisfactory"”, which is 9%, 10
students (45.5%) completed the work for
the grade "good" and 10 students coped
with the test work on "excellent", which
was 45.5%. The 7th "B" class, in which
lessons were conducted using didactic
games, showed the following results on
the final cross-section of knowledge from
24 students, 2 students received a grade of
"not satisfactory", which is 8%, 7 students
(29%) completed the work on the grade of
"good" and 15 students coped with the test
work on "excellent", which was 63%.

In her article, Polushkina uncovered a
significant finding indicating that traditional
methods of presentation result in no more
than 20% assimilation of the provided
information by students. On the contrary,
when educational material is delivered
through games, the assimilation rate
reaches 90%. Furthermore, this approach
offers the potential to curtail the time spent
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studying the mandatory coursework by 30-
50%, all while enhancing the effectiveness
of educational content assimilation. The
veracity of the aforementioned assertion is
substantiated by our empirical investigation
[9].

The analysis of the research results
showed that the qualitative academic
performance of schoolchildren of grade
7 "B" according to the results of the
experiment increased by 38% compared to
the zero cut that was taken at the beginning
of the school year.

Conclusion. The findings of the current
study indicate that the integration of didactic
games within the pedagogical framework
results in a noticeable enhancement in the
quality of students' learning outcomes,
further  stimulating their  cognitive
engagement and fostering their intrinsic
motivation towards the subject matter. In
the context of contemporary education, we
posit that this carries significance, given the
overall dearth of enthusiasm with regards
to academia. Throughout the academic
year, the scrutiny of the pupils within this
particular class revealed a marked elevation
in cognitive engagement during lessons
featuring diverse didactic games. The
prevalence of social media usage among
young adults has been a topic of interest in
recent years. Many studies have shown that
social media has become an integral part
of their daily routines. However, concerns
have been raised regarding the effects of
excessive social media use on their mental
health and well-being. Despite these
concerns, social media continues to be a
popular mode of communication among
young adults. Therefore, it is important
to continue research in this area to fully
understand the impact of social media on
their lives.

Throughout the course of the
experimental training, the potential of
integrating game technologies within the
school's biology curriculum was unveiled.
In light of this discovery, a series of lesson

plans incorporating didactic games were
devised for future deployment during
biology classes.

The positive effect of the systematic
inclusion of games in the process of
studying biology for girls of the 7th grade on
improving the effectiveness of the learning
process has been established. Students of
the 7th "B" class, which lagged behind in
the quality of knowledge of students of the
7th "A" class by the end of the school year
with the constant use of didactic games in
the classroom, showed a result of 1% more.

Notwithstanding the game's relevance
and magnitude in the context of the biology
discourse, it is considered not to be an
ultimate objective per se, but rather a tool
to foster engagement towards the subject
matter. Evidently, this phenomenon may
elucidate the equivocality of instructors'
disposition towards the employment of
pedagogical games within instructional
settings.
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Juoakmuranslx, olblHOApObl OUOI02UA
cadazvlHoa Konoamy

AHoamna

Maxanaoa ezexmi maxvipoinmapouvly 0ipi —
buonozust cabakmapviHoa OUOAKMUKATBIK Ol
BIHOAPObL KoNOany mypaibl aumsiiadvl. Ocbel
sepmmey 2021-2022 oxy oicvinvinoa "llasno-
oap obrvicviHbIY JlapulHObl Kbl3 OaniaiapviHa
apuanean "Binim-Unnosayus" Jluyeti-unmep-
Hamovinoa" emxkizindi. Dxcnepumenmre 7 "A"
coinblObIHbIY 22 oKyubichl, 7 "B" colnblObIHbIY
24 oxyuicel, baprvizvl 46 0Kyuibl Kamulcmol.
Hunamuxaoagel exi ColHbIN OKYUbLIADLIHLIY
Oinim  canacvlna  (IKCNEPUMEHMMIK — HCIHE
oaxkwviiay) — canbiCmelpManbl  CUNAMmMAamd
arcypeizingi. OKy JColivlHbIY 6ACbiHOA HOJOIK
Kecy oepekmepin ecxkepe omuipoin, 7 "A" cbi-
HbIObL OaxbLIay culHblObL peminde, an 7 "B"
CbIHBLOBL APMYPIL OUOAKMUKALLIK OUbIHOAD-
O0bl KONOAHA OMBIPbIN OUON02USL CAOAKMAPbIH
OMKI32eH IKCNEPUMEHMMIK CbIHbIN pPemiHoe
KaowvLioanowl. 7 "Bokyubliapeinbly Ouon0-
eus cabakmapvinoa oKy npoyecine OUublHObL
Jrcytieni mypoe eneizyoiy oy acepi aHbLKMAaiobl.
bacmanxwioa oxy owcolavinbly coHbIHA Oeliin
OaKbLIay CHIHLIOLIHAH OiniM peminde apmma
KANI&aH 9KCNEPUMEHTNMIK CbIHbIN, cabaKmapoa
OUOAKMUKATBIK  OUBIHOAPObl  YHEMI KOIOAHA
omulpvin, Homudice 1% - ea apmmeol, an Oy
oKyubLIapObly cananwl yacepimi 38% - ea ecmi.
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Tyiiinoi cozoep: [uoaxmukanvix olsiHoap,
OKbIMYOblY 3aMaHayyu aoicmepi, MaHLIMObIK
KbI3YeblUBLIbIK, OUOTO2US CAbadbl, OKYULLLLAD.

Mamepuan 6acnaza 17.04.23 mycmi.

Hcnonv3zosanue oudakmuuecKkux uzp Ha
YpoKax ouonocuu

AnHomauusn

Cmambs oceewjaem 00HY U3 AKMYATbHbIX
mem — UCNONb308aHUE OUOAKMUYECKUX UeD HA
ypokax ouonocuu. Hacmoswee ucciedosanue
ovL10 npogedeno 6 «Jluyeii-unmepnam «binim-
Hnnosayusy onsa ooapennvix degouex Ilasno-
oapckoti oonacmuy 6 2021-2022 yuebrnom 200y.
B sxcnepumenme yuacmeosano 22 yuenuxa 7
«A» knacca, 24 ywenuxa 7 «B» xaacca, ce-
20 46 wrxonvHukos. bviia npoeedena cpagHu-
MeNbHASL XAPAKMEPUCTNIUKA KAYeCmBad 3HAHULL
VUEHUKO8 08YX KAACCO8 (IKCHEPUMEHMATbHOU

U KOHMPONbHOU) 8 ounamuke. B nauane yueo-
HO20 2004, yuumuléas OanHwle HY1e6020 cpe-
3a, 7 «A» Knacc Ovin 63am KaK KOHMPONbHbIL,
a 7 «By - kax sxcnepumenmanvuwiil Kiace, 8
KOMopom 0bliu nposedeHvl YpoKu OUoLo2uu ¢
UCNONb30BAHUEM  DASTUYHBIX  OUOAKIMUYECKUX
uep. Yemanoeneno nonodcumenvuoe GIuUsHUE
CUCMEeMAMUYecKo20 BKIIOYEHUs Uspbl 8 Npo-
yecc oOyueHus: Ha YpoKax OUON02UU VHEHUKO
7 «B». Dxcnepumenmanvuuiii kiace, kKomopoiti
USHAYATILHO OMCMABAL 8 KAYecmee 3HAHULL
Om KOHMPOIbHO20 KAACCA, K KOHYY Y4eOH020
2004 npU NOCMOSHHOM NPUMEHeHUe OUOAKMU-
YeCKUX uep Ha YpoKax NoKazai pe3yivbmam Ha
1% bonvuwe, a KauecmeeHnas yCneeaemocms y
OAHHBIX UWKOTbHUKOG NO8ICUNIOCH HA 38%.

Knrwouesvie cnosa: [uoaxmuueckue uepul,
cospementvie Memoobl 00yueHus, NO3HA8A-
MeTbHbIL UHmepec, YPoK OUOT0UU, WKOTbHU-
KU.

Mamepuan nocmynun 6 pedaxyuio

17.04.2023.
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«BAOJIOT UAJBIK MYPAKAW YUBIMIACTBIPY» IIOHIH
OKbITYJAAFbI IPAKTUKAJIBIK TAIICBIPMAJIAPABI JAAPIIAY

*I.K. [1a3bliioBa, P.X. Kypman6aes, P.A. lllsiH:KbIpOQii
Kopxvim Ama amvinoazer Keizviiopoa Ynuseepcumemi,
Kuvizvinopoa kanacwl, Kazaxcman
*kanatkyzy gulsim@mail.ru

Anoamna
buonocusanvr  3epmmeyee  npaxkmuKaiviy
cabakmapowl  eneizy. OinimM  anyusbliapobiy

OKY-MAHbIMObIK — HCYMBICLIH — bIHINAAAHObI-
Pyoul  dicysece acvlpyea MYMKIHOIK 0Oepeoi,
01apPObIH  OKY-MAHBIMObIK YVaAHCOeMEeCIH apm-
mulpadsl, Oonawarx oOuoN0e MAMAHOAPObIH
OKYWBLIAPObIY  OUONocUs OOUBIHUA CANATIbL
Oinim anyvina kenindix bepedi. Maxanraoa 6uo-
J102 Oinim anywsinely « buonoeuaneix mypasxicatl
VUbIMOACMbIPY» NoHIH OKbIMYOd KOLOAHAMbIH
NPAKMUKATILIK MANCHIPManapobl 0aspiauobiy
a0icmemeci  JCoHe  OHbL  KAIbINMACMBIPY
npuHYUNi MonvlK Kapacmulpuliaowl. Ilonuiy
Mmakcamol MeH MiHOemmepine, 63exminiei MeH
NPAKMUKATILIK MAHBI3BIHA CIUKEC MAMAHOap
a0icmemenik Kypaniovl naudaianda Omelpbwin,
OonawaKkma CYpanblcKa ue HeaHe Heymulc dHca-
catumvli OLiM Oepy YuvimMOapviHOa maduzam
MYpadicainapvli  epKiH  YubiMoacmulpyad
MYMKIHOIK Oepedi. Bonawax Ouonocus nowi
Mmyzanimoepi  yulin OCbIHOAU NPAKMUKANBIK
mancwipmanap oOuonocust KypcolHod NaHIiuiniK
JiCOHE NIHAPANBIK OAUIAHBICIAPObL dHCY3e2e
acvipyea adicmemenix  Komek — Kepcemedi.
«buonocuanvbik Mypasical yusiMoacmuipy» noHi
NPaKmuKaIvlk cabaxmapoan KYpacmulpuliaovl
Jlcone  Oip-Oipinen cabakma OpbIHOAIAMbIH
Jlcymvicmapmer  03iHOIK  epexuenenedi. bi3
YCHIHRAH NPAKMUKANILIK HCYMbICIAp Mame-
puanodapobl HCUHAyObl 0d, Maduam ascbiH-
0a JicoHe 3epmXAHANBIK IKCHepUMeHmmepoi
yiisimoacmeipyosl oa manan emedi. CoHvly
ecebinen OIiM anyubliapovly Oiim Oeneelii
mexcepinedi Jicone 3epmmey  0A20bLIAPbIH
Kanblnmacmuipyaa 63iHOIK bIKNAjl emeoi.

Tyiiinoi co3dep: Buonocusnvik mypasicai,
cabax, npakmuxa, mancvulpmanap.

Kipicme. [Ipaktrkansik cabakrap — Oy
OKBITYIIIBI YHBIMIACTBIPHIT, OaFbITTAUTHIH
CO3/IH, KOPHEKUTIK TI€H MPaKTHKAJIBIK
JKYMBICTBIH ~ KYpJAeJi  e3apa  OpeKerT.
[IpakTukanbk cabakTapasl KoigaHy Oi1im
aMyIbUIapABIH ~ O€JCEHAl  OpEeKeTIMEH,
OJIapJIbIH JKaJIMBl €HOEK OpeKeTiHIH Ja-
MybIMEH Jie OaitmanbicTl. Toxipubenik
KYMBICTapIBI OpBIHJIAyFa apHaJIFaH
TarchipMaapablH OKY-TopOueik
TYPFBIJIAH €PEeKIle KYHIBUIBIFBI 0ap, onap-
Ja Cypak, TamnchlpMa CTYISHTTEp OYpBIH
anraH OUTIMIEpIH 1c KY3iHIE KOJAaHy
apKBUIBl MICNTy JaFIbUIap MEXaHHKAJIBIK
Typze emec, oumimre Herizaenemi. 1o ocer
JKarJaiia TPaKTUKAJIbIK — TarchIpMaliap
OUTIMHIH KaifHap Ke31 O0IaIbI.

[TpakTUKaIBIK TanchIpMayiap TYpIEpiHe
MBIHAJIap JKaTabl:

1) Taburu OOBEKTUIEpAI TaHy JKOHE
AHBIKTAy OOMBIHIIIA KYMBICTAPIBL;

2) KYOBUTBICTBI KEHIHHEH TIpKEH OTHI-
phII, 6aKbLIayIap;

3) SKCHIEpUMEHT
OOMBIHIIIA IIICTITIM);

4) ynecripMmeni MarepuaigapMeH Ky-
MBIC;

5) Mozenbaey.

buonorusiHel  1aMBITY  9/IiCTEMECiHIH
KaJIBIITaCybl MEH JIaMybl  OapbICHIH-
Ja TPAKTUKAJBIK TalchIpMaliap Co3iK
KOHE KOpHEKI 9JlicTepre KaparaHJa Kell
KojaaHblia Oactanmbl. OKBITyZa KOPHEKI
oicTep/i KOJIaHy Tasza Co3/iK 9IICTEpPMEH
CalbICTBIpFaHIa aprra Oomapl. bipak
JKYPTi3UIm JKaTKaH 3€pTTeyJiep BHU3yall-
IbI  QJIICTEp/Al TMaijajaHFaH Kesnae Oana

KYprizy (Toxipube
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HETi31HEH TAacCUBTI Oilaymbl  OOJBII
KaJlaTbIHbIHA, all OeJICeHIl OpeKeT OFaH
TOH €KeHIHe OapFaH CalbIH CEHIM/II OOJIIBI.
ConpIKTaH OLTiM anmymanapabiH OeTICeH i,
3epTTEYIIII, )KacayIIbl, )KYMBICIIIbIFa alfHaI-
JBIpaThiH ouicTep KaxkeT. [IpakTukaibik
TancelpMaliap OChbUIall Taiiga  OOJabL.
Omapnel  malganaHFaH — Ke3le — 3arTap,
KYOBUTBICTAp, KYPBUIFbLIAP CTYACHTTEPIIH
e3 OeTiHIIEe 3epTTey YIIIH 63 KOJAapblHa
oepineni.

OKBITYIBIH ~ MPAKTUKAJIBIK  TarcChIp-
Manapsl OKy YPHICIHIAE YJIKEH MaHBI3bI
Oap, OWTKEeHI oJap JAWJAKTHKAHBIH
MaHbI3/Ibl IPUHIIUIITEPIH KYy3€re achIpyra
MYMKIHIIK Oepemi: OelceHmimik Tocim
KOHE OKy IpoleciH 13ruieHaipy. bana
OKy OOBCKTICIHEH ©31HIH TaburaThiHa Oa-
PBIHIIA COMKeC KeJNeTiH 3 IC-OpEKeTiHIH
cyObekTicine aiiHamanbl. COHBIMEH Karap,
Oys1 OanaHbIH CyOBEKTHUBTI TTO3UIIMSCH J1a-
MBITa OKBITYIIBIH CHIIATTBl OENTrici OOJbII
TaObLTA IbI.

[TpakTuKanbIK  TamcelpManap  OKyFa
JIETe€H KBI3BIFYIIBUIBIKTEI JaMbITabl, Oa-
JaJlap/iblH IIbIFapMAaIIbUIBIK KaOlIeTTepiH
KaJBIITACThIPAbl, OKYIIBUIAPABIH TEO-
PUSUIBIK KOHE MPAKTHKAIBIK TaHBIMIBIK
OpeKeTiH OesiceHIipel, OJap/blH OilslaybIH,
NPAaKTUKAIBIK JaFAbUIapblH, OKYy-TopOue
YKYMBICBIHBIH JIaFIbUIAPBIH JAMBITa/IbI.

OKpITy TOXKIPHUOECIHIE MPAKTUKAIBIK
TancelpManap He cabakrap Ke3eH-Ke-
3€HIMEH KY3€Te acChIPbLIa/IbL.

1. biniM  anymbulap OKyFa apHajfaH
[IOH/] ajabl.

2. ANbIHFaH IOHJIEPMEH iC-9pEKeT TYPiH
AHBIKTAWTBIH TAIIChIpMasap OPbIHIAN/IbI.

3. O3iHaIK 3epTTey >KYMbBICHl. MyHaa
Ol OMICTEepHiH ajFaliKbl €Ki TOOBIH
KOJIJaHFaHFa KaparaHaa opTYpii, KypAemi
KOHE Y3aK.

4. KopbIThIHIBLTAP/IBI TAJIKbLIAY.
[IpakTukanblk  9JICTEpMEH,  KOpHEKl
oliCTepMEH CalbICThIPFaHa, OalagapbiH
Ke3KapacTtapbl KeOiHece opTypii, TINTi
Kapama-KaHlIIbl, COHABIKTaH TaJKbLIayJap
cupek emec. Jlemek, Oy JKep/e TaaKbuiay

Oencenmipek, keOiHece  OOBEKTLIEPIl
KOCBIMIIIA 3epTTeY/l KaxkeT eTe/l. COHFBICHI
03 OETIHIIIE 3epTTey Ke3CHIHE KaiTa opary
KKETTUIITIH TYIbIPaIbL.

5. KopeITBIHABUTAPABI
[1].

Marepunangap MeH dnmicrep.
[IpakTuKanblk CcabaKTBIH MaKCcaThl CTy-
JEHTTepre *xobaiyay, AaMbITY,TYCIHY, MEK-
TENTEe 3aMaHayd OJICTEp MEH TEXHOJIIO-
THSUTApAbl  KOJJIAHY JKOHE HOTHIKECIHC
— MYFaJIMHIH 9JICTEMENIK KY3bIPETTUIITIH
KaJIBIITAacThIpy. bys Toyenciz opeker xo-
Oaay, KypacTheIpy koHE OYKUT 9micTeMeH1
KOJJIaHy MEKTeN OHOJOTHICHIH OKBITY
KYHecl OKYIIbUIApIbIH KociOM KbI3METKE
naneHABIFRL. bipak Oyn nma kypaeni.Kac
OWOJIOTHS ~ MYFaNIMiHIH  KaJbIITaCKaH
TYIFAJIBIK KAaCHETTEpi: oICTEMENIK >KOHE
IICUXOJIOTUSUIBIK-TIIEIarOTUKAIBIK ~ O1I1M;
KOCciOM JaFapuIaphl MEH KY3BIPETTepi,
COHJIali-aK  IIBIFAPMAIIBLIIBIK  KBI3MET
TOKIPUOEC! TIOHJIK KOCIMKE TaWbIHIBIKTHI
KaJIBITITACTHIPAIbI Ka3ipri MEKTenTeri ic-
mapanap. COHIBIKTAH  OMICTEMEIIKTIH
JaMybl OKYIIbLIap/IbIH ic-opeKeTi
IIBIFAPMAIIBUIBIK 1C-OPEKET TKIPUOECiH
KETUIIPE OTBIPBIM, KY3BIPETTUTIK >KOHE
KEKe  IIBIFAPMAIIBUIBIK  TOCUIIEPMEH
TONBIKTBIPbUTAAbl. OnaplIblH HHTETpalus
KEKe TYJIFAHBIH ©31H-031 IAMBITYFa JKaFaaii
’Kacaipl, CUSIKTBI TAHBIM/IBIK O€ICEHITIK
KOHE CHUAKTBHI HET3T1  MeXaHU3MJep-
re HeTi3IeNreH UIBIFApMAIIbUIBIK —©31H-
e31 xy3ere aceipy (k. Pomkepc). Keke
TYJIFAHBIH TAOUFH )KOHE JJICYyMETTIK, TAOUFH
KACHUETTEpIH JKOHE J>KOFapbl MOTHBTEpIi
OUIIIpEeTiH, oJlap  OKYIIbI-MYFaJIMHIH
KY3BIPETTIIITIH  apTTBIPYABIH  KO3FayIIIbl
Kymrepi  OHOJOTHSHBI  MEAarorUKajIbIK
MIpaKTHKaFa JJalbIH/Iay/1a 1a, OoJaliakTa aa
KociOu sxyMbIC [2].

3epTTey HOTHIKeJEpPiH TaJKbLIAY.
JKoraprpel OKy OpBIHIApaHbBIIA OKBITHLIA-
TBIH TIPaKTUKAJIBIK cabakTapablH Oipi-
«buoNoOruANBIK Mypakal YMbIMIACTBIPY»
noH1. Kpeaur canbl-5, cararTap/ibIH KaJIbl

TYKBIPBIMIAY
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canbl-150. CoHBIH IOIiHAE MPAKTHKAIBIK
cabakrap canbl-45, BAOX-10, BOX-95.

«bHONOTHSIBIK ~ Mypaxaid  YHBIM-
JMACTBIPY» TIOHI - JKaJmbl OHUONOTHSIIBIK
Mypaxkai JTabIHAAYbIH ipreTacsl,
FBUIBIMU JYHUE TaHY/Ibl KaIbIITaCThIPAIbI,
Oonainiak MaMaHHBIH IIBIFAPMAIIBUIBIK O-
JaybIH JJAMBITA]IBL.

[ToHai  KypacThIpyIABIH  IIEHOEpPiHJIE
MEMJIEKETTIK Oar/apiaaMaap MEeH XKoJay-
Jlap HETI13Te aJbIHFaH:

1. Memneker 0acIIbICHI Kacpim-
Komapt TokaerbiH 2020 xbuUTFBl 1
KbIpkyHekreri Kazakcran xankbiHa Kosi-
naysinga «Kopiaran opTanbl KOpray KoHe
9KOJIOTUSUTBIK JaMYy — €JTiMi3 YIIIiH aJI{bIHFbI
Ke3eKTe TypraH maceine. bykin epkeHHeTTi
QJIeM KYPTIIBUIBIFBI OCBI MOCEJIEMEH aiiHa-
JbIcyna, 0i3re ne MyH/Iai xanmnai ypaicTeH
mer Kainyra Oonmaiinbl.  Mek—rtenTep
MEH >KOFapbl OKY OpBIHIApbIH/Ia ©CKEJIeH
YpIIaKkKa SKOJIOTUSIIBIK TOp—Oue Oepy icine
KETKUTIKTI Ha3ap ayJapy KakeT» JeJiHIeH.

CoHpaii-ax, Kazakcran
PecryOnuKachlHBIH TYPAaKThl J1aMyBIHBIH
MaHBI3/Ibl MAaKCaTTapbIHbIH O1pl - KYPIbIK
IKOXKYHEJIepIH KOpFay, KalllbIHA KeNTipy
JKOHE OJapAbsl YTBIMIBI MaiaTaHyFa
BIKIIAJ €Ty, OpMaH1ap/ibl YTHIMIbI OacKapy,
HIeJeUTTeHyre Kapcol Kypec, KepAiH To3y
MIPOIIECIH TOKTaTy MEHKEpi KalTapy >KoHe
OMOJIOTHSUIBIK ~ ITyaHTYPJILIIKTI JKOFaNTY
MPOIIECIH TOKTATy OOJIbIN TaObLTamb! [3].

2.®nopa  MeH  (QayHa  Typajbl
YKaHAPTBUIFAH FBUIBIMU JIEPEKTEepl aiyra,
OKOJIOTHSUIBIK ~ CaHaHbl  JKaHFBIPTYFa,
OJIKETaHyAbIH Kypamaac Oeimiri OacbiM
OonarelH 3amMaHayu OUIIM Oepy TeXHO-
JOTUSJIApBIH TMaianany Herizinge "XKa-
cen  Kazakcran" yATTBIK K0OACHIHBIH
KOHTEKCIHJIE allbIK OUTIM Oepy KOHTEHTIH
JaiibIHay JKOHE €HTI3y Typajibl alThUIFaH
[4].

3. «OnkeraHy» KocbIMIIa OuTiM Oepy
pecypebl 2018 xputman Oepi Outim Oepy
MEKEMeNEpiHIe OKBITBUIBIN KeJie >KaThIp.
OnkeraHy moHI buonorusublk Mypakait

YHBIMIACTBIPY TOHIH KYpacThIpyFa HETi3
00 1BI.

[ToHHIH HEri3ri MakcaThl — OpTa MEK-
TepTepAe OMOJOrus MypakablH THIMIL
YUBIMAACTBIPY ATANITAPbIH AMKBIHAAY KOHE
OMoNIOTUsl TOHJAEPIH OKBITYJa Mypakai
MOJIIMETTEpiH Malianany 9iCTeMEeCiH Xka-
cay JKoHe OHMOIJIOTHSI Mypaskailbl MaTepHall-
JlapblH NaijanaHy apKbUIbl OKYIIbUIAPIbIH
OUOJIOTUSIIBIK OLTIMIH TEPEHETY,
Mypakau MaTepHuaIapbl HeT131H/e
OKYIIbUIAP/IbIH OOMBIH/A TyFaH ©JIKere Jie-
I'eH CYHICIEeHIIUTIK Ce31MIi ysIary.

[TonHiH HETI3T1 MIHAETTEPI:

1. buonorus MypakabIHbIH
KYPBUIBIMIBIK 0OIIIMIEPIH aHBIKTAY;

2. buonorus MypakaiibIH KaJIaTaCThIPy
3TaNTapbIH TEOPHSIIBIK HET13/1EY;

3. MekrenTeri OuoNOrUs MypakailblH
Ouonorusi MOHIH OKBITyAa TaiijanaHy
O/IICTEMECIH JKacay;

4. MekrenTiH OHMOIOTHS MYpasKalbIHBIH
MOJEIIH KOHE OHBIH OMOJIOTHSUIBIK OLIIM
Oepyzeri MaKkcaThIH aKbIH/IAY;

5. buonmoruss MypakaWbIHBIH  THIM/1
AKCIIO3UIIMSUIAPBIH JKacay/bl OLTy.
«bHONOTHSNIBIK ~ Mypaxkald  YHBIM-

JAacThIpY» TQHIHIH KY3BIPETTLIIr Ouoo-
THS  MYpaXailJlapblH  KaJIBIITACTBIPYIbI
perrey, Mypakai KOJUIEKLIUsIa-
pPBIH KMHAKTay Typaybl OiliM  Hrepy,
OpTYpJIi OMOJOTHUSIIBIK Mypaykaih O0OBEK-
TIIEPIH KIKTEY JKOHE JKyHheney. «buomno-
THSJIBIK  MypaXkail yHBIMAACTBIPY» TIOHI-
HEH KYTUIETIH HOTHXe: buonorus mypa-
KalJapblH KaJbIITACTBIPYAbl PETTEy, My-
paskail KOJUICKIMSJIAPbIH KHHAKTAy Typa-
JBl OUTIM HUrepel, apTypil OUOJOTHUSIBIK
Mypakail OOBEKTIIEpIH JKIKTEY IKOHE
KyHeneyre KaOIeTTi.

«buonorusublK  Mypakail  yHbIMzaac-
TBIPDY» IIOHIHIH  KbICKAllla  Ma3MYHBI:
JXKaparbuipicTaHy-FBUTBIMU Mypa)kanbl
YKOHE OHBIH Ka31pri MeKTeNnTepAiH OU0IoTUs
KEIIEHIH/e aJaTblH OPHBI epeKIe. JKCIo-
3ULUS — Mypakail KOMMYHUKAIUSICHIHBIH
MaHBI3/Ibl 06l OHAAa Tay KbIHBICTAPHI
MEH MHUHEpaJIJIapAblH yiariiepi O6ap. Dkc-
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HO3ULUS TEONOTUSIBIK KIacCUpUKalUiFa
CcoliKec YMBIMIACTBIPbUIAIBI.

«buonorusanelk  Mypaxkal — yUbIM-
JacThIpy» TOHIH OimiM  amymibLIapra
OKBITY apKbUIBI TEOPUSIIBIK OoNliMIepiH
MpaKTHUKaJa KOJJaHyFa 30p MYMKIHJIK
Tyaabl. Op calakra MPaKTUKAJBIK Tarl-
ChIpMazap »acay apKbpUIbl OUTIM amyIibl-
Jap OUOJIOTHUSIIBIK KOPHEKITIKTEp Kacarl
KaHa KoWMai, op-Typiai OHMOIOTHSIBIK
KOHE XHUMUSUIBIK KOCTAJapMeH HKYMBIC
xacaiinpl. JKanyaprnapiplH 1IIKI Oopras-
JapblH  ©3 Ke3[epiMEH Kepy apKbLIbl
MYLICJNEPAiH  KYMBICBIMEH  TaHbICA-
npl.  JKannel  «bBHONOTHSIIBIK — Mypakail
YIBIMAACTBIPY» MOHIH KYPACThIpy TaOUFU-
FBUIBIMHM TONTaMaJap/bl TaijganaHa OThI-
PBITT  TIPAaKTUKANBIK cabakrap >Kyprisyre
MYMKiHTIK Oepmi. Jlepekrep OoiibIHIIA
MPAKTUKAJBIK ~TallChIpMajapabl  OapIbIK
Ouosnorust KypcTapblHAa XKyprizyre O0o-
naapl. OCIMIIKTIH JKeKe OeNKTepiH, Ka-
Hyapiap MYUIEJepiH, COJaH KeHiH Tyrac
OCIMJIIKTEp MEH XaHyapiapIbl axblpara
OTBIPBII, OKYIIBUIAP OPraHU3MJIEP Typabl
JKaJIIBI TYCIHIKKE KeJle/ll, COHBbIH HETi31H/1e
onapasl Oenrui Oip OenrinepiHe Kapai
QXKBIPATHIM, KIKTEY/ll YHpeHeIi.

3epTTey JKoHE aHBIKTAy KYMBICTAPhI TEK
cabakTa FaHa emec, TaOMFaTKa dKCKypCHsI-
Ja aa Kypriziaeni. MyrainiM eciMIiKTep/Ii
@KBIpaTy KOHE JKMHAY, OCIMAIKTEepIiH
JKAChIH, BETE€TATUBTIK KOOCI OiCTEpiH,
TOmBIpaK OemimaepiH, OEHIMIETIIITIrH,
©3TEePrillTIriH aHBIKTayFa TalcChIpMaap
oepeni. Ocel OemMaepIiH iMiHeH O0TaHu-
Ka MOHIHE KaTBICThl IPAKTUKAJIBIK TalChIp-
Ma JaibIHIayFa 00JIa Ib:

Taxpipb1Obl: boTanukambik xoHE GUTO-
NaTOJOTHSUIBIK  AKCIIOHATTAp/AbIH —CaKTay
YUIiH JadbIHAANATBIH  EpITIHAL  Kypambl
(b.3. Kymanunos, H.E.TapacoBckast 60¥i-
bIHINA) [S].

Epitiami
Mypaxkai

OMOIIOTHS, arPOHOMHUSI JKOHE
cajlaJlapblHa, aTanm aWTKaHJa,

OCIMJIIK 3aTTapbIHBIH BUIFAJIBI MIpernapar-
TapbIH JKacayFa )XOHE CaKTayFa apHaJFaH
Kypajjapra KaTbICTHI.

Hatpuii xJopumiHiH THIEPKAHBIKKAH
epITIHAICIH, €Kl BaJieHTTI MBIC CYyJb-
(daTeiH  KOHE  Kellecli  KOMITOHEHTTIK
apakarbIHacTarel ¢y (Mac.%):

HaTpuit xjmopunui — 26,0-28,0;

MbIC cynbdarsl — 0,5-3,0;

TUCTHIIZICHTEH CY.

Eprinaini KonjmaHy wmakcaTrbl - Ka-
ceul  OemikTepmiH  TaOurum  OOSybIH
CaKkTail OTBHIPHIN, OOTAHUKAIBIK JKOHE
(UTONATONOTUSIIBIK o0beKTuIep Il
cakray VIIIH Kayimnci3, KaparaubM,
SKOHOMUKAJIBIK TYPFBIIaH TUIM/I1, JaaJIbIK
YKOHE 3ePTXAHAIBIK JKaFaaiiaa KoJl KEeTIMI1
KOHCEPBIJIEY KYpaMbIH »acay, MUHHUMAall-
161 00sTy JKOHE ONTHKAJIBIK MOJIIPIIK MeH
OCKITy epITIHIICIHIH OHTAMJIbI KOHCUCTEH-
HUSCBIHA KOJT JKETKI3Y.

KoiibutFan MIHZETTI ey YUIiH MBbIC
Cyib(aThl KOCBUTFaH, aca KAHBIKKAH TY3/IbI
epitinai  Herizinge kypamra 0,3-1,0%
MacCabIK YJIECIH/Ie TaFaM/IbIK KeJIaTHHHIH
€HT'13y YCHIHBLIA/IBI.

EpiTiHaiHiH TEXHUKAIBIK HOTIKEIEPl
keneciaeit yeeiabuiansl (Kecte 1).

1) eciIMIIKTEepIiH Kachll OOJIKTEPIHIH,
OHBIH IIIIHJIE epeKIle OOTaHMKAJBIK KOHE
(bUTOMATONOTHSUIBIK OOBEKTITIEPiH TAOUFH
TYC PEHKTEpiHEe KOJ JKETKi3y KOHE Y3aK
YaKbIT CaKTay.

2) xKeNnaTUHHIH KacueTTepiHe OailiaHbI-
CTBI KOHCEPBLJIEY €pITIHAICIHIH ONTHKAIIBIK
MOJITIPIITIHE KOJI KETKI3Y.

3) KopmiaraH epiTiHIIHIH KOK HeMmece
KaChLI TYCIHIH KapKbIH/bUIBIFBIH KO0 He-
Mece a3aiTy.

4) KeNnaTUHHIH KOJUIOMATH  epIiTiHI-
JIEpIHIH TYTKBIPJIBIFBl €CE0IHEH DKCIO-
HaT OeJIKTepiHIH KEHICTIKTIK OpHaiacy-
BIH CaKTay YIIiH KOHCEPBUIEY KYpaMbIHBIH
OHTAMJIBI KOHCHCTEHITUSChIHA KOJI KETKI3Y.
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Kecte -1. BoranukanbIK koHe (PUTOMATONOT USIIBIK SKCIIOHATTAP/Ibl CAKTayFa apHaJIFaH
MOJIIMIENTEeH KypaMFa KOMIIOHEHTTEP/IIH Kejlecl KaTbiHachl Kipesi (Mac.%):

Mpbican 3.
Harpwuii xmop —30,0;
Meic cynbdarsl — 1,5;
Kenatua — 1,0;

Cy.

Mpbican 2.
Harpwuii xmop — 28,0;
Meic cynbdarst — 1,0;
Kenatna —0,5;

Cy

Mpican 1.
Harpwuii xmop — 26,0;
Mgic cynbdarsl — 0,5;
Kenatna — 0,3;

Cy.

Kecte -2. boraHukanbIK *oHE (PUTOMATONOTUAIBIK OOBEKTUIEP/Il CaKTayFa apHajIFaH
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KOMITO3UITUSTHBIH ChIHAK HOTIIKENIEP] KeJieci KecTe/e KeNTipUIreH:

Z e
= KomnonenTrepain Cakrajran s E
) ¥ oa KopbITbIHABI
5 KypaMmbl MarepHaJiap S g
1 2 3 4 5
Crimporupaarbl TaJUIOMHBIH
TYCi TYITHYCKa/1aH TaOUFu
HEMece CaJl allbIK, CAKTaTybl
OcimaikTepaiy YKAKChI, ePITIH/IIICH HiC JKOK.
KOJIEMJIIK 3epTxaHajbIK 3epTTeyIIepae
KaTbIHACHI JKOHE KOJIZIaHY JKacyllajJapAarsl
¢bukcaropsl 3 ail | 6GapybIK MUKPOCKOMHSIIBIK
1:4 GonarbiH KYPBUIBIMAAP/bIH TOJIBIK
KITT TOPI3IL CaKTaybIH KOPCETTI.
OanbIpap. EpiTiHAiHIH TYTKBIPIBIFBI
TeMEH, OaybIpiap Heri3iHeH
BIJIBICTBIH TOMEHT1 JKapThICBIH/IA
OpHasacajbl.
Harpuii xi0p — KoHBIp-KOHBIp Karnblpakra
26,0; Hornwort 0,5 P p P p
e YKaChLJI TYCKE 1€ 00Jbl
Mpic cynbdarb T epiTiHire h .
(onmerrerizeH cain xeHin). Ty3ab
1 |-0,5; OaThIPBIIAIBI, PR
T . ., | epITIHIAET] SKCTIOHATTAp
Kemarnn —0,3; OCIMIIKTEPIH 3 ai ..
. aJIbIMEH JKOFaphlFa KeTepiil,
Cy. KOJIEMJIIK - .
COZIaH KEHiH BIIBICTBIH TOMEHT1
KaTbIHACHl MEH . )
YKOHE OPTaHFbI OOJIIKTEpiHEe
koHcepBaHT 1:10. S
TapaTbU1bl. Kayinci3mik aKkchl.
KanpInTe! TyCTi HEeMece
JKamnbipak COJI allIbIK TYCTI TepeK
KOHBI3bIMEH JKarbIpaKTapbl, epiTIHIAIHIH
3aKbIM/IaJIFaH TYTKBIPIBIFBI KAJIBIITHI, ©CIMIIK
Tepek Kamry, 1 O6JIKTepiHIH KeHICTIKTE
JUTp epiTiHaige, | 3 ail | opHamacysl Taburu. XKenatun
JKarblpaKTap/IbIH iCIHreH anFamkel 3-5 KyHze
KOJIEeMJIIK epITIH/II CAJT OYIITTHI OO IBI,
KaThIHACHI KOHE COJIaH KEM1H 0JI KOKIIILI
¢uxcarop 1:10. PEHKTEpPCi3 TOJIBIFBIMEH MOJIIIP
0O IBI.
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2-KecreHiH xajracel

1 2 3 4 5
DKCIOHATTHIH 0apibIK OeliKkTepi
Tot canpipay- e3JIepiHiH O0acTanKbl TYCiH
KYJTaKTapbIHAH - JKambIpaK TaKTachl MCH
3apparn TaT CaHBIPAYKYJIAKTaPBHIHBIH
IIICKKEH MU KOHBIP KOHUMSUIAPBIH CAKTaIl
JKarbIpaKTaphl, 3 aii | kanmael. Epitingi menmip,
Marepuai MeH JIePITIK JKaChUT PEHKTEPCi3.
epITiHAIHIH MHUKpOCKOIUsAa Tapa3suTTIK
KOJIEeMJIIK CaHBIpAYKYJIAKTapIbIH
KaTbIHachl 1:8. KYPBUIBIMAAPbI ’KaKChI
CaKTaJFaH.
Marepuanibig Cyra 6aTbIpblUIFaH ©CIMAIKTIH
KOJEM/IIK JKanbIpaKTapbIHBIH TYCI
. KAThIHACHI MEH TaOUFUFa JKaKbIH, SKCIIOHATTHIH
Harpuit xsop — L . . . i
28.0- 1:5 epiTinmici 3 aif | pABICKA OIpKeIKi Tapaysl Oip
bl .
6ap 1 aut anTaJaH KeiiH OpPHATBUIbI.
Mpic cynbdars p p aqan oP AR
2 1 _1.0: ¢bukcaToprarsl Epitinail menaip xoHe Iepiik
b ) .
TamMalia TOFaH. Tycci3.
Kenatun —0,5; Y
Cy. OciMaik
MaTepHuaIbl MeH .
JKampIpakTap/IeIH TyCl MEH
(bukcaropabIH A
. OTTEP/IiH MIMIiHI )KaKChI
KOJIEeMJIIK o —
. | cakramFaH. OciMaik 0OBeKTiIepi
KatblHach 1:4 3 ai L i
epITIHJIMEH Oipre bAbICTa
0O0JIaThIH OTIICH 3 . Lo
Oipkenki 6emineni. Kopmaran
SaKpIMaIFan epITIHII MOIIIP, TYCCI3 AEPIIIK
aK TaJIbIH p P, TY pA:
JKarbIpaKTaphl.
C DKCIIOHAT BIILICTHIH KOJIeMi
1 nutp epitinaiae N . . .
OoiibIHIIA OipKeNKi OeJiHreH,
CY paHyHKYJacCHI, . . .
. | *acbu1 OeMKTepiHiH Tycl,
Marepuas MeH 2 ait . . .
KEMICTepl MEH TYJIEPi KAKChHI
KOHCEPBaHTTHIH o ;
cakrairad. Epitinm meinip,
KarbIHachl 1:8. .
TYCCI3.
Kecrenen KOpiHII TYpFaHJai, KeJIeMiHEe THIM KONl eCIMAIK MaTepuajblH

1-MBICanIarpl 3aTTapABIH KOHIICHTPAITUSCHI
(eH TemeHT1) OOTaHHMKAJIBIK MaTEPHAIIbIH
OapIbIK TYpJEpiH caKTay YIIiH KETKUIIKTI;
OYJ1 JKachll OOMIKTEPiH JKETKITIKTI allIbIK
TycCi 0ap cy opranu3mMaepi MEH oCiMIiKTepl
YIIiH €H OHTaibl. bys KOHIIEHTpaIUsSHBI
naigaNianFad Ke3/e, epiTIHAIHIH MeKTeyI

OekiTIiey Kepex.

OciMaik [INKI3aTHIHBIH OapIbIK
TYpJiepi YIIIH OHTAMJIbl KOHIEHTpPALUS
2-MBICAIaFbl  KYpaMAacTapAblH  KOH-

LEHTPAIUsACH OONBINT TaObUIAABI. 3-MbI-
caia KOpCeTiNreH €H J>XOFapbl KOHIICH-
TpaMsIHBl THAPOMOP(THI KOHE KapaHFBI
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KOHJBIPFbUIAD YIIIH IIEKTeydl epiTiHAIl
KOJIEMIHJIC MaTepHAIIBIH YIKCH KOJICMiH
cakTay Ke3iHJIe KOJJJaHFaH >keH. . bipak
KENATUHHIH ~TBIM JKOFapbl  MacCajbIK
yaect, ePITIHAIHIH alTapIbIKTAN
TYTKBIPJIBIFBIHA KETKEHIE, oMl e OCIMIIK
TIHAEPIHIH  JKYMCapThUIybIHA  OKeJesl,
Oyl TmpenaparThlH CBHIPTKBl KOPIHICIHIH
ACTETUKAchIH Oipmama Oy3anel. CoHBI-
MEH Karap, JbIMKBLI TIpenaparTap/sl
JMaWbIHAaFaH Ke3le, OanapIpiap MEH Cy
aCTBIHIAFbl OCIMIIKTED MBIC TY3/apbIH
BEreTAaTUBTIK JCHECIHE TE31PeK KOHE TOJIBIK
KaOBUTTANTHIHBIH €CKepy KepeK, COHBIH
apKachlHJa OJlap allbIK HEMece KapKbIHIbI
TYCKe ue 0omapl, ajl cyabl OeKiTy Ke3iHJe
epITIHJl ©CIMIIKTEp OSpKallaH KepAeri
OCIMIIKTEp/IiH SKCIIOHATTAPBIH OHIIPYyTre
KaparaHJia alllbIK O0Ia IbI.

Ocpl paKkTUKAJIBIK TallChIpMaHbl OLTIM
alyuiblIapra YCbIHY apKbUIbl cayaHama
KYprizumiai. SIFHH TeopusuIbIK OLTiM ecTte
KaJlaMa QJIJIe MPAKTUKAJIBIK TAIlChIpMa €CTe
YKAKChI CaKTaJlaJbl Ma JIETl.

Cayasinama HoTHXKeci OOWBIHIIA OiTiM
anymanapabiy,  90%-Ha — TPaKTHKAJIBIK
TarnchlpMaap/ibl OpBIHJIAY APKBLITBI
cabaK OTy KBI3BIKTHI XKOHE €CTe CakKray
KabOlIeTTepiHee >KaKChl ocep eTeTiHIHe
TOKTAJIFBIM KeJIe/Il.

[IpakTukanbik cabakTap ourM
aJTyIIbUTIAIBIH TPAKTHKAIBIK MIHACTTEPAl
eIy YUIiH aJbIHFaH OUTIMIH KOJIJIaHy
JMAFIBICBIH  KAJIBIITACTHIpYJA  €pEKIe
opeiaFa #e. [IpakTHKaIBIK cabaKTapIbIH
MaKcaThl — JI9pICTe KaNMbUIaHFaH Gopma-
Jla aJblHFaH OLTIMAI TepeHAETYy, KCHEUTY,
OOJIIIIeKTey KOHE KOCIOM 1C-OpEKeTTIH
JAFIbLIApbIH  KAJIBIITACTHIpYFa  OKaFdai
xkacay. Onap FBUIBIMH OU XKOHE CO31i Ja-
MBITAJIbl, CTYACHTTEP/IIH OUTIMIH TEKCEpy-
re MyMKIHIIK Oepei xoHe Kepi OailiaHpIc
Kypasbl Oombin TaObuaabl. [IpakTuKambiK
cabaKTap/IbIH YKOCHAphl JIOPiC KypPCHIHBIH
YKaNTbI UIesIapbliHa )KoHEe OaFbIThIHA COMKeC
KypbUtaabl. [IpakTukanblk cabakTap/IbH
9icTeEMECt OPTYPIIi, O OKBITYIIBIHBIH KEKE
epeKIIeNnirine OanIaHbICThI OOJIBITT KeJIe/T.

Hopic xone IlpakTukanslk cabakTap
apaJIbIFbIH]IA CTYIIEHTTEePIH 03/11K
KYMBICBI >KocmapnaHansl. [IpakTuUKaIbIK
cabakTap/IbIH KYpbUIBIMBI KeOiHece OapiHe
OpTaK: - OKBITYIIBIHBIH Kipiclie Co3l;-
Oenrici3, aHBIK €MeC Marepuan OOWBIH-
a CTYACHTTEPHIH CypaKTapblHA Kayarl
Oepy;- TpakTUKamblK Oemimi  (pedepar
Tajjay, MmKipTansac, ecen IbIFapy, OasH-
Jamaliap, JKaTThIFy )KYMBICTAphl, OaKbLIAY,
SKCHEPUMEHT MKoHE T.0.);- OKBITYIIBIHBIH
KOPBITBIHIBI co31.byHIa jkeke TyprblaaH
KeTy OKOHE TIENaroTMKAIbIK  KapbIM-
KaTblHAC epekmie MoHre wue. CrTyneHT-
Tep 63 MYMKIHIIUIIKTepiH, KaOileTTepiH,
TYIFAJBIK QJEyeTiH allyFa MYMKIHIIK
aysl THiC [6].

KopbIThIHABI. 3epTTey HOTIKEIEpPl
OOWBIHIIA  TPAKTHKAIBIK  cabakrapnaa
TOKIPUOCIIK OIICTEP/l KOJJAaHA OTBIPHII
KeJlecifiel KOPBIThIH/IBI JKacayFa 0omabl:

1. Kazakcran PecnyOnukachIHBIH
MEMJICKETTIK Oarmapiiamaliapbl MEH OpTa
OlmiM OepymiH >kaHa OaFbITTapbIH HETi3re
aJIBITI €HT131Ty1 OoJammak OMOIOTHs MOHIHIH
MYyFaJIiMiHIH calacblH apTThIPa/bl;

2. [Ipaktukanblk cabakTapabl HeMe-
Ce TamnchlpMalapabl OpBIHAAY AapPKBLIBI
OUTIM  aJdylIbUIApAbIH  KbI3bIFYLIBUIBIFBIH
KOFapbLIaTa/Ibl;

3. TeopusuiblKk ~ OlmiMIepiH — MPakTH-
KaJa KOJJIaHy OuTiM  alynIbuiapabiH
KY3BIPETTLIITIH apTThIpyFa OH HOTHXKECIH
oepeni;

4. bonamak 6M0I0TUs TOHI MyFalliMepl
arpoOMOIOTUSLITBIK OKYy-ToXipuOe

yuyackeciHzne, Tipi My#ic OyphIlibiH/A,
OKCKYpCHSIa,  aybUl  IapyambLIBIFBI
OH/TIPICIH/IC KYMBIC 1CTEH asajbl;

5. Binim anyuaaap K€3-KEJIIeH

OMOJIOTHSUIBIK ~ AJIEMEHTEPIl  MOJeNbaeh
aJiajibl JKOHE BUPTYaJIAbl SKCIIEPUMEHTTEP/I1
OpBIHIaNJIBI.
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1loozomoeka npakmuyeckux 3a0anuil no
npenodaganuio npeomema «Opzanu3zayus
buonozuueckozo mysesn»

Annomauusn

Breopenue npakmuyeckux 3ansamuii ¢ uzy-
yeHue OUONOUU: NO3B0JAEN OCYUWECMBIAMmb
CMUMynIuposanue  y4eOHO-NO3HABAMENbHO
pabomuvl 00yYAOWUXCA, NOSbIUIAEM UX VieO-
HO-NO3HABAMENbHYIO MOMUBAYUIO, 2APAHMIU-
pyem  0YOywumM  CReyuarucCmam-ouor0cam
KauecmeeHHoe 00pazoeanue V4auwjuxcs no
ouonocuu. B cmamve noopobro paccmampu-
gaemcs, MemoouKa noo2Omo6KU NpaKmue-
CKUX 3A0aHUl, UCNONb3YeMblX OUON020M NpU
uzyuenuu oucyunaunvl « Opeanusayus oOuono-
2UYECKO20 MY3es», U NPUHYUN ee GopmMuposd-
Hus. B coomsemcmeuu ¢ yensimu u 3adavamu,
AKMyanbHOCMbI0 U NPAKMUYECKOU 3HAYUMO-
CMbI0 OUCYUNTUHBL CREYUATUCTBL, UCHONb3YS
Memoouueckoe nocodue, n03601510M c80OOOHO
OP2aHU308bI8AMD MY3eU NPUPOObLL 8 0OPA306a-
MENbHBIX OPAHUZAYUAX, B0CMPEOOBAHHBIX U
dyukyuonupyrowux 6 oyoyuem. s o6yoyugux
yuumenei 6uonroeuu maxue NpPAKMuUYecKue
3A0aHUsSL OKAACYM MEMOOUHECKYI0 NOMOWb 8
peanuzayuu 6HympunpeoMemnsix U MenHcOuc-
YUNTUHAPHBIX cesizell 8 Kypce buonoeuu. Juc-
yunauna «Opeanuzayusi OUONOSUYECKO2O MY-
3es1) CMpoUmcs Ha NPAKMUYECKUX 3aHAMUSX U
no-ceoemy omauuaemecs opye om opyaa paboo-
mamu, 8bINOIHsAEMbIMU HA YypoKe. [Ipednacae-
Mble HaMu npakmuyeckue pabomsi mpedyom
Kak coopa mamepuanos, mak u OpeaHu3ayuu
IKCNEPUMEHMO8 HA Npupooe U 6 1abopamop-
HbIX YCI0BUAX. 3a cuem 9mo20 NpoGepsemcs
YPOBeHb 3HAHUU 00YHAIOWUXCA U CAMOCMOS-
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MeIbHO CROCOOCmEyem GopmMupo8anHuio uccie-
008aMeNbCKUX HABBIKOS.

Knroueevie cnosa: Buonocuueckuii myset,
VPOK, NPAKMUKA, 3d0aHUs.

Mamepuan nocmynun 6 peoakyuio
17.04.2023.

Preparation of practical tasks for teaching
the subject «Organization of a biological
museum

Summary

The introduction of practical classes in
the study of biology: allows to stimulate the
educational and cognitive work of students,
increases their educational and cognitive
motivation, guarantees future biologists a
high-quality education of students in biology.
The article discusses in detail the methodology
of preparing practical tasks used by a biologist
in the study of the discipline «Organization of
a biological museumy, and the principle of its

formation. In accordance with the goals and
objectives, relevance and practical significance
of the discipline, specialists, using the
methodological manual, allow freely organizing
nature museums in educational organizations
that are in demand and functioning in the
future. For future biology teachers, such
practical tasks will provide methodological
assistance in the implementation of intra-
subject and interdisciplinary connections in the
biology course. The discipline «Organization
of a biological museumy is based on practical
classes and differs from each other in its own
way by the work performed in the lesson.
The practical work we offer requires both the
collection of materials and the organization of
experiments in nature and in the laboratory.
Due to this, the level of knowledge of students
is checked.

Key words: Biological Museum, lesson,
practice, tasks.

Material received on 17.04.23.
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Anoamna
Maxanaoa buonocus cabazgviHoa
OKbIMYObIH oughghepenyuanoviy mypin

Konoawny, ougppepenyuayus Oeneetiiniy mex-
HOLO2USICHL DAPILIK OKYUBLIAPOLIH MAHLIMOBIK
KbI3bIZYUBLILIKMAPLIH — OSIMAMbIHbIH, 9P
OKYWbIHbIY KaOiiemi MeH Kyul Jicieepiniy oa-
MYbl OKbIMYULbIHBIY 20icmepoi MAaHOAybiMeH
wexmenmeuminoiei JHcaiivl Kapacmuolpolidool.
Maxkananvly  Hblcanvl - capanauan  20ic
Hezi3iHOe cabak ocypeizy npoyeci. 3epmmey
JHCYMBICHIHbIY, — He2izel maxcamvl, Ouonocus
nouinde capanan oxwvimy 20icmepin Koioana
OMbIPbIN OKYUBLLAPOLIH KAXHCEMMILIKmMepi MeH
MYMKIHOIKmepine Kapail Oetlimoenzen mancoip-
ma mypnepin xonoawny. Capanan oxwinyoOwlH
Hezi3el NpuHyunmepi HcoHe 0aapovly OuUo-
JIO2UAHBL  OKbIMYOAgbl POl  CUNAMMALRAH.
Capananean mancolpmaniapovly Mblcaidapsl
KeNmipineen, Mbulcaavl, bLILIMU  JHcOOANap,
WAbIH MONMBLK, HCYMBICINAD, HCeKe MAaAncolp-
manap, npesenmayusanap m.6. bByn soccymvicma
Oinim men Kabinem Oeneetli Jpmypii OKYUbLIAD
YWwin capanan okvlmy a0icmepiniy nauoa-
cbl 0a Kapacmulpslidovl, COHbIMEH Kamap
myeanimoepdiy  ocvl  a0icmepoi  Kon0awyoa
Kez0ecemin KUbIHObIKMAPLL  CUNAMMANAO0bI.
3epmmey nvicanvt peminode Ilasnooap Kanacet,
«Xumusi-ouonoeuss 6azeimeindaeyl Hazapboaes
Suamrepnix mexmeobi», 8-CoiHbln OKYULbLIAPbL
anvliHOblL. buonozusi nauinde capanan OKbimy
20icmepin KONOAHa OMbIPbIN OKYULbLLIAPObIH
Kasxcemminikmepi ~ MeH — MYMKIHOIKmepine
Kapai Oeilimoencen mMancolpma mypiepin
KonoaHy,  Oakwvliay — JiCOHe  CanbiCMbIpy
0az20bLIAPbIH  OaMbINY, Capaian OKblmyObiy
Heeizel npunyunmepi sicone onapovly 6U0I02U-
SAHbL OKbLIMYOA&bl PO CUNAMMANZAH.

Tyiiinoi ce3dep: capananzan 20ic, Ouo-
J02us, OKy npoyeci, auivlk KON HCemiMOliK,
ne0azo02UKAIbIK MEexXHOL02UsLap.

Kipicnme.  Opnebuerrep  OKBITYIBIH
€H JKaKChl HOTWXKENEpiHEe KOJI JKETKi3y
YIIIH  OKBITY  CamachlHBIH  MaHBI3/bI
eKeHIH Kepceremi. MyramiMaep OKy
yAepicTepi MeH CTpaTerusuiapbl apKbLIbl
OKyIbl Oackapaabl, OaKbUIAWIbl KOHE
anra  KBUDKBITaABl.  Camanbl  OKBITY
KoOiHece OKYIIBIHBIH  KaKETTUTIKTepiH
KaHaraTTaHJBIPATBIH ~ OKBITY  9MicTepi
MEH CTpaTerHsUIapblH JKOHE €H OacTBICHI,
OKYIIBUIAPJBIH ~ KAKChl  JKETICTIKTEpiHE
BIKIAT ETETIH OKy OpeKeTTepi MeH
MpoIeCTepiH  KaMTUAbl. MpbIcanbl, O
OKYIIbIFa0aFbITTAIFaH 0OTYbI MyMKiH KOHE
ofaH OaJyianap YIIiH THIMJII OUTiM ay yIIiH
JYPBIC OpTaHBl KYpY, OKBITY CTHJIBIEPIH
OKYIIBUIAP/IBIH OKY CTHIIBACpiHE OeHiMIey
KOHE OKYIIBIIAPABIH OKY KaKETTITIKTepiH
KaMTamachI3 ety Kipexi [1].

Capanan  OKbITY — OKYIIBUIAPIBIH
OpTYPJI KKETTUTIKTEpiH MICNIyre >KoHE
OKYIIBUIAP/IBIH KAKCHI KETICTIKTEpre MKe-
Tyre OarbITTanmFaH OimiM Oepy ¢uiioco-
¢usicel MeH Ttocimi. TocimmiH MakcaThiH
ecre  cakrail  OTeIpbIll, TOMIMHCOH
(2000) oraH XaH-KaKThl JKOHE KbICKallla
aHpIKTamMa  Oepui:  «auddepeHnmmaus
MYFaTIMACPAIH CBHIHBIITAFbl  OKYIIBLIAP
apachIHAAFbl aWBIPMAIIBUIBIKTApFa  JKay-
arn Oepy opekeTTepiHeH Typanabl. MyFraim
€H JKaKChl OKY TaXIpHOECiH jkacay YIIiH
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OKBITY/IBl ©3TepTy VIIiH >KEeKe aJamFra He-
Mece IIaFbIH TOTKA >KaKbIHIAFaH CaubIH,
OJ1 MYFaJIiM OKBITY/bI capanaiab [2].

Kazipri korambiHza Oimim Oepy ca-
JIaChl O31HIH KAPKBIH/IbI JaMybIH
xanractelpya. OKBITYIBIH —capajaHFaH
TOCUIl CTYIEHTTEpAi OUIIM ajy MKOJIbIH-
Ja MYMKIHJITIHIIE ajifa JKbUDKBITY YIIiH
OKBITY MEH OKY apachIHJIaFbl aJIIaKThIKTHI
TOJNTBHIpYFa apHaJIFaH.

3eprreynep KOPCETKEH/IEH,
MYyFamiMAepAiH HET13T1 CeHiMepiH
e3repTy, oJapAblH pedopmara KaTbICTHI
MOceJeNIepiH  IIemry, capajayabl >Ky3ere
acwIpynbl XKeHuaeTeni. FaapiMaapasiH aii-
TYBIHIIIA «O3TepiC — OKUFA EMeC, IPOLIECCH,
e3repic  GMIOCOPUAICHIHA  HETI3/IENTeH
OKBITY MEH JXEKE OKBITYIbl capasiay YIIiH
TEOPHsI MEH TOXIpuOee Koiay KepceTei.
Osrepic — Oyl MHCTUTYTTap €Mec, >KeKe

TOXKIpUOCHI TepeH amarblH  aaaMjap
OackapatsIH miporece [3].

Kanrmbr opta iV oepy
TYKBIPDBIMJAMAChl ~ MEKTENTeri  Ouim

Oepyai 13rineHAipyaiH Heri3ri OarbITTapblH
alikeraaael. Onapapiy iminae 6imim 6epyi
13riIeHAIpy MEH JeMOKpaTUSUIaHIBIPYIbIH
Kypamaac Oeiiri JKoHE KaKeTTi Imap-
TBl peTiHae OiniM Oepydi capanay Kesre
tyceai. CoHnbIKTaH qudQepeHInanusTHbIH
MOHIH JKOHE OHBIH EpPEeKIIENIKTEPIH 3epT-
TEy, capajaHFaH TOCUITe HETI3eNreH
cabaKTap/ bl 9MIICTEMENIK TYPFBIIAH 1aMbl-
Ty OYTIHT1 KYHHIH ©3€KTi Maceseci OOJbII
TaObLIAEI.

OKpITyaFBI «Capanay TOCLITI»
YFBIMBIHBIH HETi3iH camymbuiapasl Kapn
Pomxepc, Abpaxam Macioy T.0 TyMaHUCTIK
TICUXOJIOTUSL OKUIIepl Nen ecenTeNliHeIl.
I'ymaHUCTIK TOpOHeE YIIIiH 0ACThI KYHABUIBIK
— Oapmia akKchl, KaMaH TapanTapbIMeH,
ApTHIKIIBLIBIFBI KOHE OJIKBUIBIKTaphIMEH,
TYIFAJBIK EPEKIIETIKTepIMEH TaHBUIFaH
OKyHIbIHBIH ~ ©31. ['ymanuct memaror
©31HIH TopOuemnik icTepiH OamaHBIH JKEKe
KBI3BIFYIIBUIBIKTAPBIH ~ €CKEPE  OTBIPBII
aTKapaspl.

CapananraH ToCUIAl TEK OacTayblIlll ChI-
HBII MyFalliMepi FaHa €MecC, COHBIMEH
Karap IoH MyFaimMzepl e KOJIIaHaIbl.

Byn menarorukanblk TexHOIOTUs OMO-
JIOTHSI MYFaJliMiHE OKYIIBIJIAPBIHBIH jKapa-
TBUIBICTAHY FBUIBIMBIHA JIETEH TaHBIMJIBIK
KbI3BIFYIIBUIBIFBIH ~ OSITYFa ~ MYMKIHZIIK
Oepeni. Myranim Oananapra TamnchelpMa-
JapAbl YCBIHABI, OJNapibl IIemly YIIiH
onmap e3lepiHiH JepOecCTiriH, JOTHKAIBIK
OWJaybIH, JKaHa FBUIBIMH OLTiM ayfa,
MPAKTUKAJIBIK JAFblIap MEH JIaFIblIapabl
KETUIIpyTre JIeTeH YMTBUIBICBIH KOPCETyi
KEpeK.

Capamanran  Tocim  Oumim  Gepy
nmoH1 1meHOepiHIe kobajay KbI3METiH
YUBIMAACTBIpYAA JAa Konaiuibl. Mekren
OliMiHe )KaHa CTaHJapTTap CHTI3UITeHHEH
KEeHiH, OKBITY/IBIH 9p CaTBICBIHA "TYJIEKTIH
MOPTPeTiH" )KacaraHHAH KeiiH, )KeKe JKoHE
TONTHIK JKoOamap Kas3ipri MyFaliMHIH
KYMBICBIHJIA MIHJAETTI 3JIEMEHT OOJJIBL.
’oba TakpIppIOBIH TaHIaFaHIa MYFAIIM
Je capallaHFaH Tocuiai KonmaHaael. O
OalaHbIH TOYENCI3MIK JIEHTeWiH, OHBIH
MHTEJUICKTYaJIbl KOHE HIBIFapMaIIbUIbIK
KabineTTepiHiH O0MysIH eckepeni [4].

OmicTiH MoHI - Oanamapra Herisri
OMOJIOTUSITBIK Oimimai urepyre
KOMEKTeceTiH OuriM Oepy mpoueciHiy
omictepi MeH omicTepiH i3aey. OKyIIbI
OKy MaTepuaiblH WrepydiH TepeHiri
MeH OOBEKTICIH TaHaayFa, ©3iHIH OKYy
KYKTEMECIH e3repTyre MYMKIHIIK IeH
KYKBIK aJa/ibl.

3eprrey Makcartbl: OutiM Oepy cama-
CBIH apTTBIPy MaKcaTblHJa OWOJOTHSHBI
OKBITY TPOLECIH/IE CapallaHFaH OKBITY/bI
YHBIMAACTBIDY MEH  KOJJaHBUTYBIHBIH
TUIMIUTITIH aHBIKTAY.

Marepunangap MeH Jaicrep. Mek-
TENTeri OMOJIOTUSHBI OKBITY MPOIIEC.

3eprrey cabarblH OTKI3y YIIIH 8 «A»
CBHIHBIOBIH TaHJAIl alJbIK. 3epTTey cabarbl
«MounekynanblK OHOIOTHs» Tapaybl OOHWbIH-
I1a XKYPTri3iiai )koHe Tapay OOWbIHIIA (YH-
JaMEHTAaJIIbI TYCIHIKTEp/11 01Ty KepeK, COHbI
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3eprTey TAKBIPRIGEH
AHBIKTIY

Emxizinren TADB
#aue BAD
HITIKEIepIH
Tanan,
JHATHOCTHEATAY

KypacTripsimran
TanCHpPMATAPIEI
cabaxrTa KonJaRy

Capananran
TancHpMaTapas!
Tataay

CKYPACTEHTIPY»
MIPHHITHI OOHBIHINA
CApAIaHTaH
TanCHIPMATaTel
KypacTeipy

1 — cypem. 3epmmey dHcyMbiCbIHbIH HCOCNAPBL

MEH cabak MaKCaTTTapbIHBIH
MIUBIPIIBIKTANybIHA OaiimaHbicTel 11 ChbI-
HBINITa OYJI Tapay/sl TOJBIFBIPAK, TEPCHHEH

KapacThIPbLIa/bI. Ochl CBHIHBIIITAFbI
OKYILbLIapIaH aJIbIHFaH IICHXO-
MUATHOCTUKAJIBIK ~ KapTaHbIH  HOTHIXKECI
OOWBIHINIA  CBHIHBIMTAFbl  OKYIIBUIAPIBIH

XKapThIChIHAH K601 ©3 KyMbICTapbl OOii-
BIHIIIA OaKplIam >XOHE CaJbICThIpa OTHI-
pBINl,  KOPBITBIHIBLIAY  JaFAbUIAPBIHBIH
nambIMaraHbl 6enri 6omasl (1-cyper).

byn 3eprreyal KYPrizy YILiH
MyFaTiMJepiH KaciOu 1aMy MaKcaTTapblHa
coiikec  KenmeTiH  Ouojorus  MOHIEpl
MyFaTiMAepiHiH (POKyc- TOOBI KYPBUIIBI.
Kanms KOFapBIIaFbI Mocenenepii
memy yiiH «CapanaHfaH TarncelpManap
OKYIIBUTAPJBIH OaKplIay KOHE CaJBICTHI-
Py JaFablIapblH KaJlail JaMbITaabl?» JereH
3epTTey Cyparbl aHBIKTaNAbl. bi3 TybHam
OTBIPFaH MOCEJICHI, KYTUITCH HOTHIKEIepIi
aHBIKTAY YKOHE HET13r1 epexenep/i Oenriiey
YuriH  (QOKyC-TON  KUHAJIBIC — OTKI3IIK.
Kytinerin HoTmxke 3epTTey OapbIChIHIA
OKYIIBUIAPJIGIH OWOJIOTHSI TIOHIHE JeTeH
KBI3bIFYIIBUTBIFBIH, OCJICEH IITITIH apTThIpa-
bl KOHE CaJIBICTBIPY, OaKbLIay AaF AbLTAPbIH
JIAMBITA aJyBbl.

@DOKyC TOMIMEH OCHI 3ePTTEININ OTHIPFaH
ChIHBINITA 3 cabak OTKi3y JKOCMapJaH-
nel. Bipiami cabakra 6i3 A, B xone C
JICHTeH IeT1 OKYIIbIIAP/Ibl aHBIKTAIl AJI/IBIK.

3eprreyain OipiHIIl UUKIIHAE Oipriecin
Ti30ekTenren cabakrapna «llbmH Heme-
ce xamran», «Exi xynapz Oip Tigex»
CTpaTerusuIapblH  KOJJIAHBUTY — JKOCHap-
nauapl. bBipiHmi cabak 8 ChIHBINTA OTTI,
OKYIIBUTAPIBl JKYIIEH JKYMBIC iCTeyre
OipikTipAik. /luarHocTukanblKk KapTa OOM-
BIHIIA OKYIIBUIAPABIH JEHIeHl opTYpIIl,
MbICaNbl,  aynuan  (aKmapaTrTel — €CTy
MYILIECi apKpUIbl KaObUIAAWIBl),  BU3Y-
an (aifHanmachIHAA KY3€re achlll KaTKaH
KYOBLIBICTApFa TEPEeH YHUIIN, aKmapaTThl
KO3/1epi apKbLIbl KaOBUIIAN/IbI) )KOHE KUHE-
CTUK (OpTaHbl €peKIle CE31Hil, aKaparThl
KUMBUI-KO3FaJIbIC apKbLIbI, MiKIp-TaaacThl
yHarabl.) OCbl KacCUETTEpiHE CYWEHE OThI-
pein, okymbiapasl A, B xone C tomra-
pBIHA TONTACTHIPHUIABI KOHE Ca0aKTHIH
TaKbIPHIOBIH TaHJAy/la OChbl KacHUETTEepiHe
gerizgenmi. A xoHe B menreninmeri
OKYIIIBIIAD ©3 J>KYMBICTAPBIH KOpFaraHna,
yuriami C geHreiinaeri OKymIbuiap a-
yanTapblH TEKcepimn, Oarajam OTBIPajbl,
SFHU OYJ1 JKeple OKYIIbUIApIBIH ©3 OH-
JApBIH aKaJIEeMUSUIBIK TUIIE SKETKIZyNepi
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ecKepisiefli, OSKCHepUMEHTTI IKyprizyae
KOPBITBIHIBIIAPBIH  IIBIFAPBIN, ©MipMEH
OailTaHBICTHIPA ATYHI JKOHE ©3apa Oarayiayna
Kapchl JCHICHUIEeTi OKYIIbIIApABIH —aal
Oara Oepyl /e KaJaraJaHblll OTHIPAIBL.
Oxywmbimapabiy — Oip-Oipin  OaranayblHAa
«EKi skynnpi3 Oip TiEK» CTPATeTHsiChl OH
Oara Oepai, ceOeO1 MyraiMHIH OarachlHAH
repi CHIHBINTACTAPBIHBIH KOMFaH Oaraiapbl
OKYIIbIIApFa >KEHUT KaOBUIIAHBIN, OKYyFa
JIeTeH KBI3bIFYIIBLUIBIFBIH aPTTHIPAIBI. 3epT-
teyre anbiHraH A, B, C okyuibuiapbiHa aca
MoH Oepinienii. TONTHIK XKyMbICTapaa *KYMBIC

icteii  amysl, Oip-OipiHiH KaOijgeTTepiH
TOJBIKTBIPA  OTBIPBIN,  ©3JIEPiH  TOITa
BIHFAWJIBl CE3IHYJEepIH Kajaranan OThI-

py. MyraniM OKyIIbLIIApABIH JKayarTaphbl-
Ha Kepl OalmaHeicTapbiH Oepai, Oyn o3
KE3€TiHJe OKyFa MOTHBAIUSICBIH apTThIpa-
Ibl. ATIFaH OLTIMICPIH TEKCepy MaKcaThIH 1A
«llletH  Hemece KaiFaH» CTPATETHSICHI
apKbUTBl  ajgFaH OUTIMJIEpIH TEKCEep/IiK.
Okymbutap cypakrapra jxayam Oepep aii-
JOBIHIA  CypakTapasl Oacka Ikarmaiina
KOJIJITaHA OTBIPBII, OMIAy JaFablIapblH apT-
TeIpaibl. OWBIHHBIH COHBIHJA YCHIHBUIFaH
ynainap OoifblHIIA ©37epiH Tekcepedi. O3
Ke3eTiHJIe ©31He Ayphic Oara OepyiHe KOHLI
Oenmik. bipinmi cabakka aHanmu3 jkacarl,
eKiHI cabakThl >KOCHapiayga TONTHIK
JKYMBICTBI YHBIMIACTBIPYAa OKYIIbLIAP/IbIH
e3/iepiHe Oarajay KpPUTCPHUMJIEPIH JKa-
caydbl YCHIHYIBl KeH Kepmaik. bymr e3
Ke3eTiH/le OKYIIBUIAPJBIH TamlchlpMaap-
IIbl JIYPBIC OPBIHJAYBIHA KETEICUIl JKOHE
Op KaJaMJapbIHBIH HEre IKEeTEINCHTIHIH
KaJlaraJian OThIPAThIHBIH OPINTECTIM KOCTHI.

3epTTEy HOTHIKENEpPiH  TaJKbLIAY.
AnapiH  ama  JKOCMapiaHFaH — eKIiHII
Ti30ekTi cabakra «bBHOJOTHSIBIK MIAITY»
o/lici  apKbUIbI TOMKAa 06idy >KYMBICHI
yiibiMaacTelppuibl.  bBipiHmi  cabaxTa
€CKepuIreH 1eH, TOTTapFra e371epiHe
Oaranay KPUTCPUWIH KYPACTBIPY TarChIp-
Macel Oepuimi. bynm kesenae A jaeHreire
KaTaTblH OKYIIBUIAP/ABIH ©3 HUICsUIapbIH
YCBIHBIT, TOINTAaFbl OKYILIbIIApMeH Oaiina-
HBICTHI yCTaybl Oalikanael, B neHreiinmeri
OKYIIBIHBIH TOMNTHIH OaCIIbUIBIFBIH ©31HE
anmysl ke3re TYCTi, a1 C OKyIIBICHl TONTHIH
OapiblK  OKYIIbUIAPBIHA KOMEK  YIIBIH
KOepceTeTiHIeH JAeHreiire xeryi Oaiikana

Oactanpl. Op Ton OepiireH « BHOIOTHUSITBIK
[Ianry» CypakTapblH €3 JIeHreisepine
Kapail skayarn Oepy YCHIHBUIABL. by oic
OKYIIBIIAP/BIH OWJIay JaFAblIapblH  apT-
Thlpa, MOCEJEHI OMIpMEH YIITacThIpa
any KaOineTiH apTThIpajbl. TamcelpMaHbI
Oaranayna «Kapycenb» omici apKbUIbI TOTI-
Tap Ke3ekieH 0ip-0ipine Oara 6epi. XKackl-
PBIH capaliay apKbLIbl OKYIIbLIAPIbI JKaHA
TonTapra OIpiKTIpiN, SCKIEPUMEHTTIK Tarl-
ChIpMajap/abl OpbIHAAABI. Op AEHreuneri
OKyUIbUIapFa ©3 JEHrelsepiHe colikec
capajaHfaH Tancslpmaiap oepinai. by tan-
ChIpMaJia OKYIIbUIAPIbIH aKIapaTThl TAJIAM,
CaJIBICTBIPA OTBIPHIN, KOPBITHIHIBI Kacau
ally JaFIblIapblH apTTHIPYFa OarbITTANFaH.
Op TOn ©31HIH KOPBITHIHJBUIAPBIH OpTara
CalfaHJa aKaJeMHSUIBIK TilAle ©3 Oiia-
pPBIH  TONBIK SJKETKi3e aiybl OalKanimipl,
0ipak A OKYIIBIHBIH KOPBITBIHJBIAA ©3
OMBIH JKETKIZy VIIIH KIITTI ce3nepai
KosganOaapl. OChl MoceseHl HIenly YIIiH
JaliblH  I€CKPUNTOPJIApAbIH ~ KeMEriMeH
KOPBITBIH/IBI J)Kacay/bl OacTankplaa yipeTimn,
aJJarbl yaKbITTa TOJIBIK aKaJIeMUSIIBIK TiJ/1e
KOPBITBIH/IBI JKacayFa bIHTAJIaH/IBIPY.
Exigmn cabakka adann3 KacaWThIH
OoJicak, )KOCIapiiaHFaH TONTHIK KYMBICTBIH
TUIMAUIITIH aiiTy kepek. OKyubliap e3aepi

KypacTelpFaH  Oaranay  KpuTepuiliepiH
yCTaHa OTBHIPBIN, CcapajaHFaH TarchIp-
MaHbl JKEHUT OpbIHAambl. MyFaliMHIH

OKyIIbLIapIbIH O0ara 6epyiHae, KOPHITHIHIBI
’Kacaysa OMJIapbIHBIH JKeTKI3UIyl cabak
OOWbl  KajmaranmaHbIl ~ OTHIpABL.  Keneci
cabaKThI XKOCTapIayia dpinTecimM ASHreHITK
TarChIpMaIap/Ibl €HTi3y/1 YChIH/IbI.

Y rinmm cabakra OKYIIIbLIapFa
ca0akTeIH OacbhlHIAa aaablHFBl cabaKTarbl
OUTIMIIEPIH €CKe XKYCIpY MaKCaThIHIA KEKe
COMKeCTEeHAIpY TalchblpMachl YCBIHBUIJBL.
Byn Tamnceipmanap OKymibLIapAbIH - Oiyiay
JMaFIbUIAPBIH  apTTBIpyFa  OaFbITTAJIFaH.
Oznepi OepreH jkayanTapblH MYFaJTiMHIH
JAaWbIH OepreH >KayanTapbIMEH ©3-037epiH
OaraJiay YCHIHBUIIBL. BapIibIK OKyIIBLTAP IBIH
TanChIPMaHBI TOJIBIFBIMEH TYPBIC OPBIHIAYBI
OalKaJIbl, 03 KE3ET1HIE angarbl cadaKkTarkl
TONTBHIK ~ KYMBICTBIH  HOTHXKECI  Jem
aiTyra Oomanbl. «JIKHrco» oJici apKbUIbI
JCHTSWIIIK ~ TarChIpMaiapibl  OpbIHIAyda
A OKYIIBICBIHBIH OeiceHautiri Gailkambirl,
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TaricbIpManapra KaTbICTBI CYpaKTap KOabl,
OKYUIBIHBIH TarChIpMaHbl ©MipMeH Oaii-
JMAHBICTBIPA  allyblH  opinTecTepiMizOeH
0alKaabIK. «JKUrco» oM1iciHAE 9p KE3CHHEH
KEHiH TONTapblH KYpaMbl aybICBIT OTHI-
panbl, SFHU jKayanTapbl Oipaed IIbIKKaH
OKYUIBUIAp JKaHa TOM KYPBIN, €CeNnTepiH
IIBIFApaibl, JKayanTapbl TYpJi IIbIFaIbI,
Oipak 0acka TONTBHIH OKYIIBUIAPBIHBIH
Oipmell >kayanTapbIMeH colikec Ooica,
con oKyubliapMeH Oiprneceni. Ocwl omicTi
KOJIJIaHyBIMBI3 Ca0AKThI KBI3BIKTHI OTKI3yTe
o3iHAIK cebebinin  Turizai. Okxymbuiap
TarnicelpManap  KypAeJeHe Tycce e,
KBI3BIFYIIBUIBIKTAPEl  apThill  OTBIpABL. C
OKYUIBIHBIH TaIlChIPMaHbl O1piHIII OPBIHAAI
Oornca ma, O0acka OKylIbLIapFa KeTeleyri
CYpakTap KOS OTBIPBIN, TaNChIPMaHbI
OpBIHAAyFa KOMEKTecTil oThIpabl. Cabakka
pednexcus >xkacayaa Iarabuiap Y€K JIUCTI
apKBUTBI OKYIIBLIAp ©3/IEPiHiH KayanTapblH

Oenrineni, sFHU cabakTa e3/1epiHiH OOMBIHIA
KaJIBIITaCTBIPFAaH apTTBIPFaH JaFIbUIapbIH
Oenrineni, Oy MyraiiMre kKeneci cabakKThl
Kocrmapiayra KeMeKTeceli, Kail OKyIIbaa
KaHJ1ail KUBIHJBIKTap O0ap eKeHIH aJIbIH aJjia
OaKbUIAHBII, aHBIKTANBI (2-CypeT).

3epTTeneTiH 3 OKYIIBIHBIH OaKblIayIaphbl
KOITEreH MaHBI3Ibl COTTEPl aHBIKTAayFa
KON ambim - Oepai.  Aram  aiTKaHza,
OKYyIIBUIAp  TONTA JKYMBIC  JKacayJbl,
CBHIHBINITACTAPBIHBIH OMJIApbIH, HiKIpJAEpiH
TBIHJAYbl, KACBIHJAFbl  KOPIIJIEPiHIH
YKOHE ©3 )KYMBICTAPBIH Oaraiay/ibl YUPEHII.
bi3 oKymIbUIapabIH CHIHBINTAFBl AKBLI-OH
OpeKeTiH JaMbITyFa MYMKIHIIK OepikK,
CBIHBINTA BIHTBIMAKTACTBHIK OPTa KYPIBIK,
OypelH KOPIHOCHUTIH  KemOacIIbuIapabl
aHBIKTaABIK. JKoHe omapabiH — pedrek-
CUSCBIHIA  OJlap  ©3  JKYMBICTapblHA
KaHaFaTTaHFaH/BIKTAPbIH  JKa3FaHbl KO-
piHi.

JeHreinik Tancoipmanapgbl OpbiHAay HaTUXKeCi

OpHHIFaH OKYIIEIIAP CAHE
m A genredd
= B gexrei
m C gexrei

2 — cypem. OKywbLIapObly OeH2elniK mancoulpmaiapobl OPbIHOAY HIMUNCECT
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CabakTbl 3epTTey OapbIChIHIA
MyFanimziep cabakThl JKOCHapiiay, OKBITY,
0aKpLIay KOHE BIHTBIMAKTACTHIKTA Oipriece

OTBIPBIIT  KYMBIC »kacanapl. bipnecken
xKocrnapriay JKOHE BIHTBIMaKTaCThIK
MyFajimjepre OKYIIBUIAP/IbIH

KOKETTUTIKTEpIH KaHaFaTTaHMABIPY YIIiH
©3[ICpiHIH MHHOBAIMSUIBIK T1€arorHKaJIbIK
TOCUIEPIH  JKeTUIAipyre  KOMEKTeCTi.
CabaxTbl TaHzay, Tajgjay Oi3re osap/sl
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Oy A

Oxymmu B

KAKCApTYJBbIH JKaHa >KOJJapbIH KOpCeTTi;
Oy cabakrap - 3eprTeyiep MyFaaimMaepil
KEKeJIeTeH OKYIIbIIapFa KaThICThI OJap/IbIH
OKBITY Camnackl Typajbl OJIaHyFa MMaKbIP/IbI,
MYFaJliM OKBITY YPJIICIHE KbI3BIFYIIbUIBIFbI
apTHII, JKaHA YKYMBICKA BIHTAJAH/BIPAJIbL.
Capamanran ofmictepai cabakTa KOJJIaHY
OKYIIBIHBIH TOKCAHJIBIK OarajapblHa YIIKEH
acep Oepi:

Oxymmu C

mlvioKcan m2ToKCaH W3 TOKCGAH

3 — cypem. Oxywwinapowviy 1, 2 sicone 3 mokcan OOUbIHUA MOKCAHOBIK,
bazanap Homudiceci

buonorus cabakrapblHIa capajaHfaH

OKBITY TEXHOJIOTHSICHIH KOJIIaHy
MYMKIHIKTEpiH Tanaan OTBIPBIII,
capaJlaHFaH OKBITY MYMKIHJIIKTEpiH

KEHIHEH KOJIJaHy OKY IPOIIECIHIH carmachl
MEH THUIMJIUTITNIH apTThIpyFa BIKIAA €Te.l
JIeT€H KOPBITBIHBI Kacayra Ooiajbl, arar
auTKaHzaa:

- Kem JICHTeWli  TarchlpMaliap/isl
Napjanady-yl  TalcblpMaiapbl, TEKCe-
py TamcelpMaiapel, KecTeiep, Tpaukrep
MEH Juarpammaiap TYpiHIETi ¢opmachl
MEH Ma3MyHbl OOMbIHILIA SPTYpIl aKmapar,
OKYIIBUTAPJIBIH MEKTENTEH ThIC YaKbITTa
OpTYpl KO3IEpACH anaThlH OlmimuaepiH
eCerike aly;

- Taburu KyOBUIBICTApABI TYCIHAIPY
YILIH OLTIMI KOJAaHyFa apHaJIFaH Tarchlp-
MaJjapsl KOJIJaHy;

- PENpONYKTUBTI KBI3METTIH YJIECIH
a3aiiTy apKpUIbl OKYIIBLIAPBIH WHTEIIEK-
TyaJabl JaMyblHa OaFbITTalFaH KbI3MET
TYPJIEPIH OKBITYJa KEHIHEH KOoJAany [5].

KopsiTbiHabl: OKylbU1apAblH TaHbIM-
IBIK  OCJICEHIUTIIT MEH TOYeJNCI3AiriHiH
COTTI laMyBbl OKY TIpOIeCi op OaylaHbIH WH-
TEJUICKTyaJIJIbl OCJICEHAUIITT PETIH/Ie OHBIH
epeKIIIeTiKTepi MEH MyMKIHJIIKTEPIiH ecKepe
OTBIPBITT YHBIMIACTHIPBIIFAH Ke3/1e MYMKIH

Oosazbl;  OKYUIBIHBIH  KaXETTUIIKTEpIH,
KbI3bIFYIIBIIBIKTAPbIH, JTafbIHIBIK
JICHTeHiH, TaHBIMIBIK  EPEKIIENIKTepiH
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OlJIe OTBHIPBITN, OHBIH OUTIMIH, JaFIbIIAPbI
MEH JIaFIbUIapbIH UTepyJieri, KaliieTTepin
JaMBITYJaFbl POJIH TOINBIK IalialaHyFa
0omabl.

3epTTey KYMBICHI OapbIChIH A 013 Keeci
HOTIDKEJIEpre KOJ JKeTKI3IK:

1. OxkpITy mpolieciH capajay TeopHs-
Chl MEH NPAKTUKACBHIH JAMBITY HIEsIaphl
3epTTEeN/Il.

2. Oky mpoleciH capajayJblH MoH,
MakcarTapbl MeH opMasiapbl 3epTTeN/i;

3. Kopuiaran ajeMMeH TaHbICY MPOLIECIH
capaiay THIMJIUICIHIH TICHXOJIOTHSIIBIK-
TNIeIarOTMKaJIBIK HETi3Ziepi MEH IapTTapbl
AHBIKTAJIIbI.

4. buomorms cabakrapeiHaa audde-
PCHIMAJIBI TEXHOJIOTHSI OOWBIHIIIA JKYMBIC
KapacThIpbUIIbl.  TamceipManapasl — ca-
panayapl KOJJaHy op TYpJi JeHreumieri
OKYIIBIAPIBIH OLTiMIH OapbIHINIA HUTEepyTre
MYMKIHIIK Oepe/.

Op JKeKe THIIOJNOTHSUIBIK  TONTAFBI
Oanmamapipl capajlaHFaH OKBITY  YJIKEH
OKYIIBUIAPMBIH ~ 3€HiHIH, KaObUIIaybIH,
ecTe cakray KaOileTiH JkoHe oiinay-
BIH JIAMBITYJIBIH >KOFapbl JEHTediHe KOl
JKETKI3yre MyMKIHJIIK Oepeni. by Gamanbig
cabakTarbl OEJICEHIJIINH, OHBIH IIOHTE Jie-
TeH KbI3BIFYIIBUIBIFBIH, 63 OCTIHIIE KYMBIC
iCTeyre JIereH YMTBUIBICHIH apTThIPAIbI.

Ocepinaiiiia,  OKy  TpOIECIHIE
capaJlaHFaH TOCUII KOJIJIaHy apKbUIbl OHO-
Jorus cabaKTapblHAA COTTUIIK >KaFJaibIH
KYpY OKYy-TaHBIMIBIK iC-OpEKETKE MOTHBa-
Ul JICHIeHiH FaHa eMecC, COHBIMEH Karap
TIOHJII UTEPYy CarachiH, OKBITYIBIH ChIHAAP-
Jbl JKOHE IIBIFAPMAIIBUIBIK JICHIeHIepiH,
COHJIali-aK JACHIEHI1 apTThIPaJIbI.
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Pazeumue nagvikoe KOHMPONs U CPAGHEHUA
YUAUWUXCA HA YPOKAX OUON02UU ¢ NOMOULBIO
oughghepenyuposannvix 3adanuii

AnHomauus

B cmamve paccmampusaemcst ucnonv3o6a-
Hue Ougpgepenyuposannoll Gopmvl 00yueHUs:
Ha Ypoxax 6uonocui, 0 MoM, YmMo MexHoL0-
eust yposus ouppepenyuayuu npobyscoaem
no3HagamenvbHble UHMEPEeCbl 6CeX VUaAUUX-
csl, 4mo pazeumue cnocooHocmell U YCUNUll
KAn#C0020 YUEHUKA He OCPAHUYUBAEMC sl 6bl-
bopom npenodasamenem Mmemooos. Dopma
Cmamvu-npoyecc npogeodeHuss 3ansmuil Ha
ocHose ouppepenyuposannoeo memooa. Oc-
HOBHOU YeNblo UCCTe008aAMENbCKOU pabomuol
SGTILeMCSL UCNONb308AHIUe HA YPOKAX OUOI02UU
a0anmupoBaHHbLIX K NOMPEOHOCMAM U 603-
MONCHOCTAM YUAWUXCA 8UO08 3A0AHUL C UC-
NOMb306AHUEM MemMO0008 Ouphhepenyuposan-
H020 0byuenus. Onucanvl OCHOGHbIE NPUHYUNDL
ouppepenyuposantoco 0dyuenus u ux poiv 8
npenooasanuu ouono2uu. Ilpusedenvt npume-
pol OuGepeHyuposantvlx 3a0anutl, HAnNpu-
Mep, uccredosamenvekue npoeKkmol, padombvl
8 MAbIX 2pYynnax, UHOUBUOYaIvbHble 3A0aHUA,
npeszenmayuu u m.0. B oannou pabome mak-
JHce PACCMAMPUBAIONCIL NPEUMYUeCmea Oug-
Gepenyuposannvix Memooos obyuenus O
VUQUUXCSL ¢ PA3HBLIM YPOBHEM 3HAHULL U CNO-
cobHOCmell, a makdice ONUCHIBAIOMCSL MP)YO-
HOCMU, ¢ KOMOPbIMU CIATKUBAIOMCSL YUUMEes
npu UCNONBL308AHUU IMUX Memo0os. Obvek-
MOM UCCTe008AHUsL CMATU YyHauuecs: 8-X Kiac-
cos, «Hazapbaes Humennexmyanvnas wiko-
14 XUMUKO-OUONIO2UYECKO20 — HANPABLEHUSLY,
e.llasnooap. B npedmeme Ouonocuu onucarvi
npUMeHeHUsi a0anmuposanblx K NnompeoHo-
CMAM U BO3MOJCHOCAM YYAWUXCSL BUO08 3~
OAHULL C UCTIONb30BAHUEM MEMO0008 Ouppeper-
YUPOBAHHO20 O00YYeHUs, pa3eumue HABbIKOG
KOHMPOISL U CPABHEHUSl, OCHOGHLLE NPUHYUNDL
ouppepenyuposantoco 0Oyuenus u ux poiv 8
npenooasanuu OUOI02UU.

Knrouesvie cnosa: ouppepenyuposannviii
Memod, buonozus, npoyecc 00yyenus, OmKpuvl-
molil docmyn, nedaco2udecKue mexHoI02ul.

Mamepuan nocmynun 6 pedakyuro
11.05.2023.

Development of control and comparison
skills of students in biology lessons with the
help of differentiated tasks

Summary

Thearticlediscussestheuseofadifferentiated
form of teaching in biology lessons, that
the technology of the level of differentiation
awakens the cognitive interests of all students,
that the development of abilities and efforts
of each student is not limited to the choice of
methods by the teacher. The form of the article
is the process of conducting classes based on a
differentiated method. The main purpose of the
research work is to use in biology lessons types
of tasks adapted to the needs and capabilities
of students using methods of differentiated
learning. The basic principles of differentiated
learning and their role in teaching biology are
described. Examples of differentiated tasks are
given, for example, research projects, work in
small groups, individual tasks, presentations,
etc. This paper also examines the advantages
of differentiated teaching methods for students
with different levels of knowledge and abilities,
and describes the difficulties that teachers
face when using these methods. The object
of the study were students of the Sth grades,
"Nazarbayev Intellectual School of Chemical
and Biological direction", Pavlodar. The
subject of biology describes the application
of types of tasks adapted to the needs and
capabilities of students using methods of
differentiated learning, the development
of control and comparison skills, the basic
principles of differentiated learning and their
role in teaching biology.

Key words: differentiated method, biology,
learning process, open access, pedagogical
technologies.

Material received on 11.05.23.
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AHoamna

byn 6epineen orcymvicma Kazipei manoa
YaAKeH Hazapea ue Oinim Oepydiy oOuonocus
cabakmapuvlHOa, OHLIY [UiHOe MUKDOOUONIO2US
bovviHuwa yumindi Oinim Oepydiy 0amvlmyobiy
e3ekmi Mmacenenepi Kapacmvlpvlican. binim
anyweliap mex Kaua —aknapammul  OLnin
KONOaHbIN KaHa Koumail, OHblY yul mindeci
KONOAHBLIYbL AACHIH OKbIMYOd Kbl3bl&YULbLIbIK
mybiHOaUobl, OIpAK yakblm eme Kele KO2am
MeH MYN2aapanvlk KY3vblpemminiein O0amvimy
Ke3inoe OINIMHIY yuminoe a3 OKbIMbLIYbl, He-
Mece OKYy MAmepuanviHuly a3 O0xybl MyblH-
oatiovl. JKannvl Mukpodbuonio2us KypcolH omy
Ke3iHO0e 01l apmypai SuliblM canacvlMen Oaii-
JIGHBICBLIH KOpcemeoi. An ouvl yuminoe oKbinmy
i1iM anyweliap yuiiH ome Maubi30bl JHCIHE
CcabaKka OezeH 3elliHiH HCOAPbLIAmaosl, e2ep
Oe ywimnoe Oinim anvin oKvica OY1 onapobiy
MAHBIMOBIK  OeH2eUiH  apmmbipbin  An10bl2d
arcemenetioi.

Ywminoi 6inimoi nandix oxvimyza ewneizy
bapvicvinoa OiNiM  ATyUbLIAPObIY JHCAC UWla-
Macvl MeH Oinim Oeneelli JCOHIHOe KepeKkmi
aknapammap — Hemece  OKY — KYpanioapul
manubl  OONAHOLIKMAH,  OYI  JCYMbICHIbIY
Mmanvizein kopcemedi. Conoau- ax meopusLivly
Hezizee CyleHe OmbIpbln, MUKPOOUONIOSUS-
Hbl OKbIMY OOUbIHWA apHAlibl 20ic-Mmacintoep
AHCUBIHMBIZGLIMEH 3epmmeyiep MeH Mancwlp-
manap KepcemineeH, cebebi oOyn 3epmmey
AHCYMBICHL  aman2an MaHOl cmyoenmmepee,
Oinim anywwiapea Koidamy 06apulcbiHOa He-
Mece myzanimoepee KOMeKWi KYpal peminoe
Heei3 bona anraowl.

Tyiiinoi co30ep: yuminoinik, MuKpoouono-
2usl, MaHvlM, 3epmmey.

Kipicme. JXahannanynaelH KyH caibiH
naMy Kesinze Oi3re Kepek OinM cajachl
Jla KYHHEH KYHTe jJaMmy OapbichiHga. OChI
TYPFBIIaH apHalbl KemTuiai Oepy Oepy
KOJIFa aJIbIH]IBI, aJ1 CTYICHTTEP TYPFBICHIHAH
YJIKeH KBI3BIFYIIBUIBIKKA M€ OOJIBIIT OTHIP,
Oipak Ta apHAbl 9JiCTEMENIK TYPFBIIaH
alFaHAa aKmapaTka KaXeTTUTIK TybIHIai-
JTBL.

Kem tinmmi  cabakrapma  opTypui
KYMBIC TYpJIEpi MEH oJICTEpiH KOJIaHy
MIOHJIIK KOHE META-TIOHJIIK HOTHKEIEePIl
KaJIBITITACTBIPYFa  BIKIMAJI ~ €Tedi:  OLTim
anympliapaa eki TULIeri MOTIHIEpMeH
XKYMBIC  ICT€y  JaFAbulapbl,  TUIIIK
KypaJijap TanibUIbIFbl KaFJaiibIHIa KUbIH
KaFJaiaH IIblFa OUTy KaJIbIITacajbl,
KOHE aKmapaTThl aily JKOHE KaObuigay
Ke3iHae Oip TUIAEH eKiHII TUIre epKiH
aypiCy, YUpEHIeH JICKCHKAJIBIK JKOHE
IrpaMMaTHKAJIBIK coTTepi yipeHy
MYMKIHAITT Oomamakra opTypii ceuiey
KaFJalblHIa  «KATCNIKTEPACH  KOPKY»
COWJIEY OpEKETiH ajjIbIH-allyFa JKarJaaiira
bIKan eremi [1].

Koram namybIHBIH Ka3ipri Ke3eHiHze
TEK MEMJICKET COTTI JaMBIIl, 63 a3amarTa-
pBl YIIIH camaibl JKOHE 3aMaHayd OuTiM
aly YIIiH JIAWBIKTBI JKaFaal jkacail ana-
TBIH OJIEMHIH OlpKarap KETEKIl eJjiepiHe
yHIeciMIIi Typle CoWKec KelleTiHi OopiHe
TYCiHIKTI Oonassi[2].

byrinri tapma Kazakcran Pecry6mu-
KachlHJIa 3aMaHayd OuriM OepymiH ai-
JBIHIA aca MaHbI3ABl MiHIAETTEp TYp. O
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Oocekere KaOUMeTTi, JKOFaphl —caralbl,
Ka3aKCTaHABIK OUIIM aylibuiap, CTyeH-
JOTTEP A€ MIETENIIK KOFapbl OKY OpBIHJIA-
pBIHIA OKYBIH OHAll >KalFacThIpa alaThblH-
nait 6oyl Tuic. CoHABIKTaH O11iM OepyaiH
aca MaHbI3Abl CTPATETUSIIBIK MIiHACTI, Oip
JKaFbIHaH, Y3/IIK Ka3aKCTaHBIK OiiM Oepy
JOCTYPIIEPiH CAKTaY, €KIHII )KaFbIHAH, MEK-
TEI TYJEKTEPIH XaJbIKapaldblK OUTIKTLIIK
KacHeTTEePIMEH KaMTaMachI3 €Ty, OJIap/IbIH
JMHTBUCTUKAJIBIK CAHACBHIH JITAMBITY, OHBIH
HETI31H/Ie MEMJICKETTIK Ka3akK Tilli, OpbIC
Tl KOHE IIeT TiIAepiH MeHrepy 0o-
el TaObIaAbl. bimim Oepy yaepicine
KONTUIAUTIKTI eHrizy - KazakcTtaHHbIH
OCKEJICH JKacTapblHAa KOm MOICHHUETTI
TYJIFaHbl KaJIbIITACThIPY/IbIH HET131.

MekrenTen 6actan Ka3ipri 3aMaHFbI KOTI
MOJIEHHETTI KOHE KOIITUIAI QJIEMHIH TaJ1ar-
TapblH €CKepe OTHIPHII, )KACTAP/BIH KaHA
OYBIHBIH OKBITY KOHE TopOHeNey KaKeT,
OUTKEeHI OoJyalmakra onap OChl Karjaiiia
eMip CYPpiIl, JKYMbIC ICTEY1 KEPEK.

Kanmer  MuKpoOHWOJOTHS — KypChIHIA
MUKpOOTap, KapamabIMabuIap, BUPyCTap,
YKaJITBI MUKPOOPTaHU3M/IEP MEH Tipi )Kacy-
maxapabl OKBITY TaKBIPBIITAPHI, OJap.IbIH
3epTXaHalbIK KaFgaiia Toxipube Ka-
car Kypriziryl OOWBIHIIA TaKbIPBITAPBIH
OKBIFaH/1a YINTUIIUTIK Ke31He 013 aF bUTIIBIH
TUTIHAETT MHUKPOOHOJIOTHUSI CaTaChIHAAFbI
OCNTil  aFbUIIIBIH, aMEPUKAHJIBIK KOHE
pEeCeisliK FanmpIMIap Typalibl Ja 3epT-
ten Kapacteipaelk [3]. Coman KeifiH
0i3 arpUIIBIH JKOHE OMojgorus OOMbBIH-
ma OIpIKTIPUITEHKYHIE  FaJbIMIap.IbIH
eHOekTepiHe oy xkacaablk. CoHpmaii-
aK, OKyIbIH OCHIHAUIIIIH €CKepe OTBIPHII,
YIITUIAUTIK  TYFBIPABIKTA aFBUIIIBIH  T1TI
OolbIHIIA MeKTen OarJapiamMachbiHa J1a

KapacThIPBUIIBI.
OcpiraH 0ailTaHBICTHI )KapaThUIBICTAHY-
FBUIBIMA ~ IIUKJ ~ TOHJEPIH  aFbUIIIBIH

TUTIH/AE — XaJIbIKapaJblK KaTblHAC TLIIHAE
OKBITYFa KOIlly KHCBIHJIBI JXOHE aKbLIFa
KOHBIMIBI Ooibinn TaObuIaasl. IIbIHBIHIA
na, OyriHJe KemnTereH 3amMaHayH FhUIBIMU
oneOueTTep MIBIFAPhLIATHIH aFBUIIIBIH T1TIH

OlTMereHIiKTeH, Oi31iH OKYIIBUIAPHIMBI3
YIIIH OpTYpil pecypcTapAaH KeNTereH
Tal1aIbl aKmapar Kojl JKeTiM/Ii 00JIMaii Ibl.

3eprTey ouicTepl peTiHIE MbIHAJIap
KOJIAHBUIABL: OICTEMENIK SKCIIEPUMEHT,
JTUIAKTUKAIIBIK ~ TYKBIpbIMJaManap MeH
MEKTEI OKYJIBIKTaPhIHBIH Ma3MYHBIH TaJ-
nay, Oarmapiamanay, COHJah-aK aymapma
OMICTEPIHIH KEIIeH.

bi3nin 3epTTey KYMBICHI  Ke3iHJE,
MUKpPOOUOJIOTHS KYPCBIH ©Ty OapbIChIH-
Ja YIITUIAL KaTap aja KYpilm OKBITYIBIH
Ma3MYH/IBIK JKarblHA KATBICTBI MOCEJe
ocipece  KBI3BIKTBI ~ JKOHE  MaHBI3IBI
MoHApanblK  OaiiaHBICTApIBIH — IHIAp-
Thl. byn OarbITTa ekeyiH aram eTy Ke-
peK MIeT TUTiHAE OWOJIOTHSHBI OKBITYHA,
OKYIIBLIAP/IbIH COMIeYyiH OalbITy XKemci
OOMBIHIIIA, IKCTPATMHT BUCTHKAIIBIK
aKIaparieH KOJIJaHy IepCIeKTHBAIAPHI
(moHAiK OiTIMMEH OalBITBHIIFAH):

- buonorusneik aknaprarrap Heri3iHae
YKAJITBI YJIIECIH KEHEUTYMEH YIITUII Typ/e
OKBITYHAFbl (DAKTONOTHSIIBIK CUIIATHI,

- Muxkpobuonorus OKY Ke3iHe
OaFbITTBUIBIK TeH Ma3MYH/IBLTBIK
acCrmeKTUIepiH KYIIEHTy YIITiIe OMoI0Tn-
SIHBI OKBITY/IA;

- [Tormix TaHBIM OGapbIChIHIA
OMONOTHsIFa KATBICTBI YII TUIAE OKBITY
Ke31H/Ie TOHHIH Ma3MYHBIHAH TYbIHIaUTHIH
MIOHAPANIBIK  OalUTaHBICTApABl J1a ECKepy
kaxeT. Kesinme Oy met Timiaae buomno-
TUSIHBI OKBITY KE3iHJIe MOHapalbIK Oaiina-
HBICTAP/IBl OPBIHIANTHIH (PYHKIHSIIAPIBI
KOpCeTyl KepeK.

Con cebenti OMOJOTHS TOHIHEH CTY-
JEHTTEP YLUIH MUKPOOUOJIOTHUS cajachlHAa
©3 OUTIMIH apTTHIPHIT, KbI3BIFYIIBUIBIKTHI
JAMBITy YIIiH, JKOHE Ji¢ OCeHiMIITIKTEpiH
00BEKTHUBTI TYp/E Oarayiay MaHbBI3IbI OOJIBITT
TaObuTabl. Tek KaHa OiTiM alry FaHa emec,
Op CTYOEHTTIH aNJbIHIA YINTUIAL OLTIMII
Ke3-KeJITeH JKep/ie KoJia ally MPECIeKTH-
Bachkl MaHb3bL. [lleT enaik oKy opHBIHIA-
pBI YLIIH € JamMy MYMKIHIITT MYMKIHAIT
KeJICe Jie, 9p CTYIEHT >KE€Ke TYpAe ©31HIH
TYJIFA €KeH1H, KOFaMIBIK TOJIBIK O1TiM/Ti 31-
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ATKEp eKEeHIH TyCiHe OLTyMeH FaHa jKy3ere
acansl (Kecte-1).

3epTTeyaiH Makcarel — jkahaHABIK aa-
My/la MHUKpPOOHOJOTHSHBI OKBITY Ke3iHJe
OHBIH TEOPMSUIBIK JKOHE METOIMKAIIBIK
TYPFBICBIHAH TaiifanaHy, J>KOHE OHBIH
YIITIAI TYPAE OKBITYABIH OalIaHBICHIH
3epTTeil OTbIpa OUIIMIH JaMybIH apTThl-
PBIT, COHBIMEH KaTap OKYBIH JaMy Ke3iH/e
3UATKEPIIIK TYPFBICBIHAH Ja JKeKe Japa
TYIFa OOJBIN KaJBINTACYbIH KaMTaMachl3
eTy.

Miungerrepi:

1. binim Oepy OpbIHIAPBIHAAFBI CTY-
JEHTTEepPre MUKPOOUOIIOTHS KYPChl OOMBIH-
ma cabak eTy OapbIChIHAA YIITULAL O1TiM
OepyiHiH JaMYHBbI 3€pTTeY;

2. Kenrinai OinmiM Oepy TYpPFHICBIHAH
OHBIH TPAKTHKAJIBIK JKOHE TEOPHSUIBIK
TYpZe KOJJaHy asChlHAA THIMIUIITIHIH
OICTEPIH KapacThIPy;

3. MukpoOnONIOTHsl KypChIH OTKI31Ty-
JIeTl KONTULAUI JaFAblHbl JaMbITy YIIIiH
KYpacThIpbUIFaH Kypc OOWBIHINA KYy3ere
aCBIPBUTYBIH TAJAY;

4. XKyprizinerin ~ 3eprrey  Kes3iHzAe
KOPCETKIIMIKTep apKbUIbl  9J[iICHAMAJIBIK
KODPBITBIH/IBI ~ JKacam, MakKcaTka JKeTy
Ke31HAE OHBIH THUIMIUIITIHE aHBIKTaMa
KYPTi3y.

3epTTeyain
MaHbBI3IBUTBIFBI MBIHAIA!

- bimim Gepy OpBIHIAPBIHIAFEI MHUKPO-
Ouonorusi KypchlHAa OimiMai  urepyne
YIOTUIAUTIK OAICTEp apKbUIBI KOm Tl
JIaFIbLTAPBIH 3epTTEY KbI3METIHE bIHTAJIaH-
IbIpy. MUKpOOHOIOTHSIIBIK OOBEKTIIEPIl
03 OMIpIHE KEPEK Ke3/1e HEMEeCe a3aMaTThIK
KOaM TaJlaliTapblHa Call KY3BIPETTLIITIH
TYKBIPBIMAACTBIPYFa OONIaIbI.

- Kentinai OuU1iMHIH YFBIMBIHA HET13Te
alma OTbIpa, MHKPOOHOJOTHSIFAa JereH
KBI3BIFYIIBUTBIFBIH KaJIBIITACTHIPHITI,
Oonamiak emipiHe Kepek OoJaThlH ic-
OpEKeTTTEpIiH  TOCHAEpIH  MEHrepyre
KOMEKTECE ajlajbl.

- OKy TapanTapblH/a )KOHE KYMBICHIH/IA
OFaH  OKy-  TaHBIMJBIK  OPEKETTIK-

MIPAKTHKAIBIK

IIBIFAPMAIIBUTBIK JKaFaaiIapaa KolgaHa
OlTylHE KOMEKTECETaaIbl.

Marepuaagap mMeH daictep. 3amaHa-
YH MEKTeNnTepie Nie, OUTIM amymbuIap/IbH
TYIFAIBIK KACHETIH JaMbITy/la, OuTiMre
JETeH  KYIITApJIbIFBIHBIH ~ apTTBIPYBIH-
Ja, TPAKTHKAIBIK ToXipuOe Ky3iHAe
OUTIKTUTITIH IIBIHAAYFa, aFbUIIIBIH TITIHIC
7€ OpbIC TUTIHAE A€ YIITULIUTIKTI Karap
aJbIll SKYpill, 63 eMipiHae KoJJaHyFa
JKaF/Iai Kacam KaMTaMachl3 €TiUTyl Kepek.
AT anrFa KOWBLIBINT OTBIPFAH KONTLIAL O11iM
Oepyne MUKpOOUOIIOTUSIHBI OKBITY/IaFbl Oa-
CTBI €CKepe KeTeTIH JaFapliap:

1. butim  anymsapabiH, MUKPOOHOJIO-
TUSTHBIH JKAJIIbl FBUTBIM PETIHAET! HeTi3Ti
YFBIMAAPBIMEH KONTUIAUIK TYFBIPbIHAA
aFBUIIIBIH TITIHAC TAaHBICTHIPY;

2. MukpoOUOIOTUSHBIH, HETi3ri  cana-
Japbl OOMbIHINIA OUTIMIEPIH KEHEUTY KoHE
TEePEHCTY;

3. MukpoOuomnorusi OUTIMIH KEIICHI1
TYCIHY JarapuIapbl MEH JaFablIapbiH
KaJIBITITACTHIPY;

4. Bimim opAanapbIHAaFbl outM
aTyIIBUIAPABIH IIBIFAPMAIIBUIBIK ©31H-031
JKY3ere achlpybl MEH ©31H-631 JIaMBITYbI
YILIH JKaF/1ai jxacay.

OkpITyFa KayanKeplIUIIKIIEH Kapayzbl
Ja KaMTUTBIH Oyl OutiM OepymiH oic-
Tocinmepi, OUTIM amymbUIapIbH ©31H-031
TaMBITyFa JKOHE 6©31H-031 TopoOueneyre
TMAWBIHABIFEI MEH KaOUIeTIH OKBITY MeEH
TaHyFa  BIHTAJTAHIBIPY, MaMaHJIBIKTap
MEH KOCINTIK apTHIKIIBUIBIKTAP SJIEMIH/IE
Oarmapiiay HeTi31He O/aH dpi OLTIM ayJIbl
TaHayAbl €CKE CaIalbl.

MukpoOHOIOTUSIHBI OKBITY TPOLIECiHE
TapTy TYPaKThl TaHBIMJIBIK MYIIEICPIi
€cKepe OTBIPBIMN, jKeke OiTiM Oepy Tpaek-
TOPUSCHIH CaHaJbl TYpAE KYpy HeEri3iHie
KaJIBITITACTHIPY- OJIAP/IBIH CTAHIAPTTHI EMEC
oiay »KarJaiiapblH KaJbIITAaCThIPAbI.

A Kazipri oJIeMHIH 9JIEyMETTIK, Majie-
HU, KONTUIAI adyaH TYPJUITIH €CKepeTiH
FBUIBIM MEH KOFaMJIBIK TPaKTUKAHBIH
Ka3ipri JaMmy JIeHreiiHe ColKec KeJeTiH
TyTac JIYHUETAHBIMIbI  KaJBIITACTHIPY
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OHBIH IimmiHme ©Oacka ajamra, OHBIH
MiKipiHe, JYHHUETAHbIMbIHA, MOJICHUETIHE,
TiJIIHE, a3aMaTThIK YCTAaHBIMBIHA, TapH-
XbIHA, MOJICHHETIHE, 0acka agamaapMeH
JMAJIOr KYPri3yre >oHE OHJAArbl e3apa
TYCIHICTIKKE KOJI >KETKi3yre IailbIHJIBIFBI
MeH KaOlleTiHe caHalbl, KYPMETIIeH jKoHE
KaWBIPBIM/IBI KATBIHACTHIH PTeTaChIH Kajay
WKEeMJIUJTIK TIeH ChIHU OWJIay TYPFBICHIHA

Ken Tinmi Oimim  Gepy OolibiHIIA
OuTIMIl yuI TiAA€ OKy OoMbIHIIA Ouoo-
TUsl TIOHJAEpIHAE KOJJaHy OKY IpOlieciHe
KBI3BIFYIIBUIBIKTE  apTTBIPYFa  BIKIAI
eTel, OpPTYpPJIl MEKTeN MoHAepl OOMBIHIIA
Ooumimal keHerTeni. OKyna aFbUIIIBIH Tili
TEK KOMMYHHKATUBTI (DYHKUHSHBI FaHa
eMec, COHbIMEH Karap OuriM Oepy KoHE
TaHBIMJIBIK (D)YHKIIMSIHBI 12 OPbIHIaNIbI.

JKarnai sxacalgbl.

Kecrte-1- MUKpoOHOTOTHSHBI YIITIAI O1TIMMEH OKBITY dicTepi

Kannbuiama ylITijii TYFbIPJIbIK Ke3inae MUKPOOHOJIOTUSIHBI OKBITYIBIH d1icTepi

1. MeTonukanabIK

3amaHayu WJEsUTaplbl KaJBINITACTBIPY/la KOPIHIC TanThl MEKTell
OKYIIbIJIAPbIHA Oip)KacylIalibl TYTACTHIFBI MEH JaMybl TYpalibl,
oNlapJblH  OJICTeMEHI MEHrepyiHje Tipi Kacyliajabl TaOUFaT
00BEKTIIEPiH (3Kacylla, OpraHu3M, MUKPOOPTaHU3M, OaKTEpHsl KOHE
T.0.) alIbIK ©31H-031 PETTEUTIH KYHenep peTiHze;

2. bimimaimik

Kyiteni OimimMzai KadpIITacTBIpyAaH TYPaJbl OKYIIBUIAPABI TaOUFaT
TYpaJibl TOIBIK XOHE TEPEH MEHICPTY XKAaJIbl OHOIOTHSUIBIK, apHAbI
FBUTBIMH JKOHE KOJIaHOABI VFRIMIAp opOip OMOJOTHSIIBIK OeTiMai
3eprTey;

3. JlaMBITYyIIBUTBIK

JaMbiTynarpl  moHapanblK — OalyIaHBICTBIH — POJIH  KepceTendi
OKYIIBUTAPABIH KYHeli jKoHE MIBIFapMaIlbLIBIK OHIAayblH 1aMBITYda
aKpII-OM 9pEeKeTi — «CHHTE3 apKbUIbl Tanjay», TachbMajjay >KoHeE
JaFapuIaphl O1TiMl JKajmbLUiay;

4. TopOuernik

MuKpoOHOIOTHUSHBl OKBITY TPOLECIH KYpy Ka)XKeTTUIiriH Oinmipmi
JKy3ere achipylarbl I[IOHAPAJIBIK OailJlaHBICTAD  JKOJOTHSUIBIK,
OOMBIHIIIA TCHETUKAJIBIK, CHOCK, SCTETUKAJIBIK, aJIaMI'€PIILIIK TOpOUe
Oepy OMOJIOTHUSIHBI OKBITY;

5. KonctpykTusri

OKy mpoleciH YHBIMAACTBIPYIBI KETUIIPYIEH Typajasl. by eH
AJJIBIMEH BIHTBIMAKTACTBIKTA KOPIHEI1 9p TYPIIi TIOH MYFaTIMIEPiHIH
cabakKa e3apa KaTbhICYhl, )KOCIapiiayJia OKy MaTepHalbl, TOHAPAIIBIK
OaifaHpICTapIbl €CKEPE OTHIPA OKBITY.

binmi oepy, OKY-3epTTey, OpTara  >KayalKepIIUTKIEH,  YKBIITHI
IIBIFAPMAIIBUIBIK KOHE 0acka Ja KbI3MET Kapay KaXETTUNNH TaHy  HeTI3iHJe
TYpJIEpIHAE  KYpAAcTapbIMEH  KapblM- MHUKPOOMOJIOTHSUIBIK CAaHAHBIH HETi3[epiH
KaTbIHAC IIeH BIHTBIMAKTACTBIKTa  KaJbIITACThIPA/IbI.
KOMMYHUKaTHBTIK KY3bIPETTUTIKT1 3epTTey HITHKeIEPiH TATKbLIAY.
KaJbIITACTBIPY  JKOFApbLAAaFbl  KecTele Kentinainik TypFbICBIHAA MUKPOOHOIIO-

alTbuIFaHIall MUKPOOHOIOTUSHBI YIITUIII
OKBITY  OapbIChIHAA
ue. OMipaiH OapiblK KepiHiCTepiHeri
KOHE

KYHJBUIBIFBIH

T'Hs KypChl OOMBIHINIA 3€PTTEY )KYMBICTAPBIH
’Kacay Ke3lHJIe CUTYTaTHBTI KarJaliapra
HETI3[IeJITEH  TaIChIpMaslap JKUBIHTBHIFBIH

MaHBbI3 bl MOHIC€

KOpIIaraH
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KOJIJIaHBIM 3epTTeyre 6onanbl. CabakTapsl - YXBIMIBIK  TaJKbLIayJap  MeEH
OTKI3y/1H OapbIChI: nikiprajacrap.
- MyranimMHIH JKETEKIIIITIMEH - JXKobGamap OOMbIHIIIA TOIITBHIK

TONTHIK cabakrap (BPIHTHIMAKTACTBIKTA JKYMBIC.

OKBITY).

Keneci kecrene kepcerinenaen apTypiii

- OxkymbapablH — ©31HIIK 1371y TaKbIPBIITAp OoMbIHIIA YIITUTIUTIK

KYMBICBI.
- XKynra xymbIc icTey.

TYPFBICBIHAH AaFBUIIIBIH TUTIHAEC MBICAIBI
CypakTap OKbIIl kayan OepyiHe Oosajbl
(Kecre - 2).

Kecre -2- MukpoOuoiI0orusiHbl YTl OLTiIMMEH OKBITY Ke31H/eT! TeCT TarchlpMaiaphbl

Mukpo6uoJiorust KypeblH KONTLIAIIK TYPFBICBIHAH OKBITY Ke3iHeri
TAalChIPMAJIAPAbIH TECTTIK TypJepi

BuoJiorust KypchbIHbIH
ooJrimaepi

Tect TancbipMaaapbl

1

2

XKanmer 6akrepusiiap 6eimi
OolibIHIIIA

(cypak HeMece jxayart
HYCKaHbIH aFbUIIIBIH TiTIH/IE
OO0JTybIMEH )

1. To identify disputes apply the following methods?
a) I'pam omici;
b) Iwis-Humncen omici;
c) Heiiccep amici;
d) Osxkemika otici;
e) bByppu-/lxunc amici.

2. «Polysaccharide capsule» kamTamacsi3 eremi?
a) BUPYJIEHTTLIITI;
b) daronuTosra TEO3IMILTIK;
C) aHTUOMOTHKTEPre TO3IMILTIK.

3. «Bacterial spore» -HIH HETi3Ti KbI3METiH ara?
a) KaOBICKAKTHIFBIH KAMTaMachl3 €TEi;
b) ’karbIMCBI3 acepiep/ieH Kopray
C) KopuaraH opTa (hakTopiapsl;
d) reHeTHKaIBIK MaTEPHUAIIIBI TACKIMAIIIAYFaA KATHICAIBI;
e) (epMeHTTepiH Ty3lIyi.

4. To the factors influencing for balanced growth bacteria
include:

a) OTTEri KbICHIMBI,

b) OeliopraHUKaIIbIK KYpambl

C) HWOHAAp;

d) IUOKCHATIH IMapItUaIIbl KbICHIMBI

€) KOeMipTeK;

f)  KOpPBIKTap[bIH CHIIATHI

g) OpraHUKaJBIK KOCBUIBICTAP

5. «Spore formation» Ke3iHJeTi AWIMHUKAIUH CHHTE3JCIICAI
KbIIKbLT. OHBI TaOyFa 00J1ab1?

a) BEreTaTHBTI )Kacyllajgapjaa

b) cmopansl mpoTormIacTa

c) cropa KaOBIFBIHIA

d) kacymaHBIH HYKICOHIIH/IC
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2-KecreHniH xanracel

1

2

OoMbIHIIA

MuKpoopraHu3MaepIiH
AKOJIOTHSIIBIK OeiMaepi

1. ©O3apa KEHICKE JKETy >KOJbIHIA MHUKPOOPTaHU3M-
JepaiH O0ybl:

a) commensalism

b) mutualism

¢) neutralism

d) parasitism

e) Satelliteism

2. «Allochthonous microflora» nerenimis ue?

a) OepinreH OWOIEHO3Fa KE3JIEHWCOK TYCIM, OHJa
HICKTEYJl Mep3iMJie KaJaThlH MHUKpoar3ajap
JKUBIHTBIFbI YaKbIT KE3CHI

b) OuoneHo3abIH Oenrim Oip kepae TYPaKThl oMip
CYPETIH MUKpOaFr3aiapAblH JKHBIHTHIFbI

c) OepiareH OMOLIEHO3/IbIH OapiIbIK
MHUKPOOPTraHU3M/ICPiHIH KUBIHTIFbI

3. «Sanitary biology» -HIH 3epTrTey OOBEKTICiHE
JKarmanuger?

a) cy

b) TombIipak

c) aya

d) Tamak eHimuepi

e) Oocary

4. TonbIpaKThl CAHUTAPIIBIK-OAKTEPHOJIOTUSIIBIK 3EPTTCY
KE€31HJIC aHBIKTAY:

a) total microbial count

b) if-titer

c) perfringens titer

d) titer of thermophilic bacteria

5. Kysy OacceiHepiHiH CybIH HEri3rl CaHHUTApJbIK
OaKTEpUOJIOTUSUIBIK ~ 3€pTTEyA€  MbIHAJIap  €Cerke
anplHagb61?

a) BGKP;

b) enterococci; golden staphylococcus aureus;

c) Pseudomonas aeruginosa;

d) coagulase-negative

e) staphylococci.
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2-KecreHniH xanracel

1

2

Nudexunonast I.
OakTepuanap Heri3iHe
0emimi OOMbIHIIIA

b)

b)

Nudexuusibik

MBIHAJIAP,I6I KAMTHIBI?
a) cyclic period;

incubation period;

c) the period of convalescence;

d) prodromal period;

e) the period of development of the disease

2. «Pathogenic
KacueTTepre ue?
a) the presence of pathogenicity factors
b) nosological specificity
c) organotropism
d) are representatives of the normal microflora of
the human body
e) absence of nosological specificity

3. Ilatorenaik QaxTtopiaap yIIiH aHTU(AroIUTapPIIbIK
OeNICeHATIKT] aHBIKTayFa MbIHAJIAP JKaTa/lbl:
a) plasmacoagulase
capsule
¢) hyaluronidase
d) fibrinolysin
e) adhesins

4. «Antibodies» nereHimiz He?
a) capbICy aKybI3Iaphl
b) kipicnere »kayan peTiHI€ KaJIbIITACa bl
c) (cory) aHTUTEH
d) OGapmibIK capbiCy aKybI3aapbl
€) KOMIUIEMEHT KyHeciHiH OeIoKTaphbl

5. «Antigens» ce3iHe aHBIKTaMa:
a) a) substances or bodies bearing signs of a foreign
genetic information
b) all substances of the body
¢) high molecular weight connections

OpPOLIECTIH  JaMy  Ke3eHaAepi

microorganisms»  TOMEHJeriaeil

3epTrTey HOTH)KECIHE TOJBIKTya JKETY
YIIiH DKCIEPUMEHT Kyprizingi. OHBIH
OapbICBIHIA  CTYIACHTTEpre  alJbIH-aja
OepiireH TamchipMagap KHUBIHTBIFBI MEH
KypCTBI ©Ty OapbhIChIH/Ia Ha3apra ajbIHFaH
KONTUIAI OLTiM Oepy TYPFBICHIHAAFHI YIII
TLJI/I1 HEeri3re CYMeHreH 9[iCHAMAaJIbIK Tarl-

ChIpMasiap apKbLIbl CKIHIII Typje cayal-
Hama Kyprizinai. OHbIH HoTIKeciHae 11
CTYICHT KaThICKaH, OPKaWCHICHI S-Typii
CYpaKTaH TYpaTblH cayaJIHaMara KaThICHII
HOTIKEe KepceTkeH. HoTmxkeci kerneci ke-
CTele KOPCETUITeHAEeH KoepceTKimTepre
ko xkeTkizaik (Kecre-3).
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3-kecte — 3epTTey HOTHXKEIEPI.

Cypakrapra nypbic xayan OepreHiep CaHbIHBIH KOPCETKIII

Ne Tanceipmaap Nel cayannama Ne2 cayannama
Tanceipmanapabl TanceipManap/bl OpbIHIAaFaH
OpBbIHAFaHFa JeHiH KeiiH

1 4 (36%) 8 (72%)
2 5 (45%) 9 (81%)
3 4 (36%) 10 (100%)
4 6 (54%) 9 (81%)
5 4 (36%) 10 (100%)

Kanmner memmepi 41 % 86,8%

3epTTey HOTHXKENIepl KOPCETKEHTal CTy-
JEHTTEP apachIHAaFbl 1-mm KypriziireH
cayaJTHaMaHBIH KOPBITHIH/IBICBIHA Kapacak,
2-m1i Typle KaWTaJaH OTKI3LIreH cayia-

HaMma JIJieKala )KOFaphl KOPCETKIIIKE He
OonraH, cebeb1 OipiHmi kepcetkim 41%,
an ekiHmici 86,8 % maibpl3 IIaMachlH

Kypaiinel (1 cyper).

100%

KepceTKiw menwepi

90%

80%

70%

60%

50%

40%
30%
20%
10%

0%

1-cayanHama

2-cayanHama

41%

B KepceTKiw meLwepi

86,80%

1- cypem. 3epmmey Homuoicenepi

3eprTey HITHAKETEPI.

1. Kenrinai Oiumim  Oepyai  yiipeHy
Ke31HJer1 MUKPOOHOIOT Ul KypChIHa O11iM
aNyIIbUIApAbIH OKY TalChPMAChIH KO-
criapJyiay/ibl, HEri3ri yfeIMaap MeH Oararay
MYMKIHJIKTEp1 3epTTEeNI1.

2. MuKpoOHOIOTHSHbI OKY/Ibl
JaMbITyFa OaillaHbICTBI Ofic- TACiIAEpAl
caHaJbl TYpJE KOJNJaHy aschl KeHeiai. A

Oy OinM amympliapra OoJramakra Yo
TUIII TypJ€ MHUKPOOHOJIOTHSIIAH FHUIBIMU
TYpFBIJIa 63 OCTIHIIE KYMBICTAp aTKapyra
KOII CEIITITH TUT13€e11.

3. CrynmeHrrepaiH o3 O€TiHIIE OKY-
TAHBIMJIBIK TTPOLECIH/IC KbI3bIFYIIBUIBIFBI
MEH MIHJAETTepAl KOsl OUTyl KONTEereH Ke3-
nepae ceden-canaapiblk OaiiaHbIC OpHATA
OlTyze KoIaHa anajbl.
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4. Kenrinai Typae OHBI ToCUIAEpiHE
colikec KoNJaHa OUTyJe TaKbIPBIITAPIIBI,
MOTIH Ma3MyHBIH allyia, YIITUIILTK
TYFBIPJIBIKTHI HET13T1 ¢axTinepmeH
TYKBIPBIMAAN OUTIN jKacaifaH TarchlpMa-
Jap SKUBIHTBIFBI OLTIM alymIbUIapabIH Ja-
MybIHA JKOJ Aallblll, MPAaKTUKAJIBIK TYpJIe

3epTTENiHII.
TankeLay. bakpuiay ke3iHze eTKi31IreH
cayaiHama OBIpHANIFaH KYMBICTBI

KOJJIaHFAaHHAH KeWiH eKiHII pPeTTIK ca-
yallHaMa JKYPri3ifireH Ke3zae, onjeKaiaa
KOFapbl TYpJe OTKEHIH aHrapyra Ooia-
nel. Erep ne anplHFaH KepCeTKIITepi
eckepe OoTblpa KenTinai Oimim  Oepyne
MHUKPOOHOJIOTHSL CallaChIHJAaFbl KypcTap-
Ibl JKYpri3reHjie KOJJaHAaThIH Oolicak,
MyFaJliMMEH  QHE  KypJacTapbIMeH
OKY BIHTBIMAKTACTBIFBI MEH OipliecKeH
ic-opeKeTTi yiibIMIacTsIpa Oimyne
MaKcaTTap/ bl aHbIKTAY, KaTbICYIIbLIAPIbIH
GyHKUMsUTappl  MEH — penaepiH  Oemyne
TuiMIl Oornambl. JKanmbl KOPBITHIHIBLIAI
TaJIKBUIANTEIH OOJICaK, KOITUILAI OLIiM as-
CBIH JaMBITyFa OarbITTalIFa TarcelpMaap-
Ibl KONAaHy ascbiHna 1-kepcetkim 41%,
an exinmrici 86,8 % Kypaiiabl.

JleMeK, CTy/IeHTTEp/1iH ©3apa IPEKETTECY
TOCUTIH YKOHE )KYMBICTBIH KaJIIbI 9JIICTEPiH
KOJIJTAaHYFa, JKEKe )KOHE TOITa KYMBIC icTel
Oimyre,  yCTaHbIMZAp MEH MyAnenepi
€CKepy HETi3iHJe Kaumbl IiemiM Taly
KOHE JKAH)KaJIap[bl ILEIly, CEepIKTeCTi
TBIHZAY, TYKBIPBIMAAY, AQJIEINCY JKOHE 63
MmiKipiH Kopray »kataabl. Kemrtinmi Oimim
Oepy TYPFBICBIHIA JKacajFaH d/IiCHEMEIiK
TarchIpMasiap >KUHBITBIFBl OOWBIHIIA cay-
aJlHaMa HOTHXKECI CTYACHTTEpIIH OLTiM ca-
Tachl )KOFaphl AeHrenre 86,8 % MIbIKKAaHbIH
OallKaliMBbI3.

KopsiThiHabl. Kymbic  GapbIChIHAA
QJIbIHFAH KOPCETKILI 3epTTey HOTHXKECl
MBIHAJAH:

1. JKorapbl OKy OpHBIHZAFrbl OiTiM
QJIyIIbl CTYIEHTTEP YIIiH MHUKPOOHOIOTHUS
KypCBIH 6Ty OOWbIHIIIA KONTi1 O11iM O6epy
asICBI 3ePTTEII;

2. CryneHtrepaiH TaHBIMIBIK
JICHIeiiHIH KeTepy OOMbIHIIA KONTUIIl
TYpA€  OMICHAMAIBIK  JKaFIalIbIHBIH
KaMTaMachl3 eTYyJIiHIH MaHbI3bl OOMBIHIIA
YKYMBIC JKacalbl;

3. MukpoOuoaorus KypcblH OKBITY
Ke31HJIeTi op CTYACHT VIIIH OHBIH aljblFa
KOWFaH MakcaThl MEH YIITUAI alFaH
OimimiH OekiTyze aranFaH Kypc OOMBIH-
Ia TarchklpMajap JKOHE oJic- TOCUIIK
TEOPHSUTBIK KAXKETTI aKImapaTrTTap 3epTTelin
KaMTaMachI3 €Tl

XKacanbiaran YKYMBICTBI 3epT-
TEylIep  HOTWXKECIHE  CYWeHe  OThI-
pBIT  KOPBITBIHIBUIAH  Keje, aTajFaH

KYMBICTBIH ~ajiFa KOWFaH MaKCaTTapsl
TONBIK OPBIHAANABI JEN araca OOIabl.
Ceb6e01 KenTUIILTIK TYFBIPIBIK OapbICHIH-
Ja CTYICHTTEpre apHaJfaH TarchlpMa-
Jap JKUBIHTHIFBIH KOJJIAHBII TOHKIPUOEITiK
icKepIiK OapbIChIHIA ONapAbIH MUKPOOHO-
JoTusi cabarbIHAAFGI aJiFa Kapail YMTBUIBITT
OUTIMIHIH )KOFapblIaFaHbIH OalKaMBI3.

MukpoOroorus TOHIH OKbIFaHAa O1TiM
ATyIIBUTAPABIH TYJIFAJIBIK TYHUETAHBIM/IBIK
pyXaHH JaMmy JIGHTCWiHIH apTKaHBIH
KOHE KOMTUIAUIK OapbhIChIHAA YII TiJje
Je OWBIH epKiH J>KeTKi3e ajbll, KypcKa
KBI3BIFYIIBUTBIFBIH OaliKaliMbI3, IEMEK erep
Jie OYHBI KaJIIbl KONTYPFhIAA KOJIJaHBICKA
eHIr3y OaphICchl O0JIC, OHJIA 9Iic- TACUIAED
apKbUIbI JKacaJbIHFAH OUIIM aylibuIap
YIIH [IBIFAPMAIIBUTBIFBIH aPTTHIPHIT KaHa
KoMMal OUIIKTUIIK CaHATBIH THUIMJIUTITIH
apTTHIpy/a KOJJaHyFa O0JIaIbl.
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Obecneuenue noauA3bIYHO20 00PA306AHUSA
CMYOeHmMO08 HaA Kypcax MUKpoouonozuu

Annomauyusn

Hannas paboma nocesujena axmyanbHbim
80NpoOCAM pa3eUmMus MpexvA3bIYHO20 00pa-
306aHUsl HA YPOKAX Ouonozuu 006pa308aHus,
8 MOM yucie no MUKpoOUoLo2UU, KOMopbvle 8
Hacmosuwee epems umerom 6ovuioe 3Ha4eHue.
Bosnuxaem unmepec ¢ obyuenuu ooyuaouux-
Csl He MONbKO 3HAHUIO U UCNOTb306AHUI0 UH-
Gopmayuu, Ho u obracmu ee NpUMeHeHUs: Ha
mpex sI3bIKax, HO NPU pa3eumuu co pemeHem
00WHOCIU U MENCTUYHOCIHBIX KOMNEMeHYUll
BO3HUKAEM MeHbULAsl 00YYaeMOCHb SHAHUL HA
mpex A3bIKAX, UIU MeHblie Y4eOH020 Mamepu-
ana. Ilpu npoxooicoenuu Kypca obwetl MUKpo-
OuoOnOSUU OH NOKA3IBAEH CB0I0 CBA3b C pa3-
JuYHLIMU obnacmamu Hayku. A obyuenue e2o
Ha mpex A3bIKaX OYeHb BANCHO OISl 0OYUAeMblX
U NOBbIUUAE UX GHUMANHUE K 3AHAMUSIM, e
OHU YUAMCsl HA Mpex sI3bIKAX, MO0 NOGbIUAem
UX NO3HABAMENbHBIU YPOBEHD.

Tlockonvky npu eneopenuu mpexviazvbluHO20
00pasoeanusi 8 npeomemnoe ooyuenue He X6a-
maem HeobX00UMOL UHGOPMAYUL UL YUEOHBIX
nocoouti no 803pacniy u ypoeHo 0o6pa3o8aHus
00y4aOwWuUxcs, 9mo 2080pUM 0 8AHCHOCMU pPa-
oomul. Taxoice, UCX00s1 U3 Mmeopemudeckoll oc-
HOBbI, NOKA3AHBL UCCAEO08ANUSL U 3A0AHUS NO
UBYHEHUIO MUKPOOUOTO2UU ¢ HADOPOM Cheyu-
AIbHLIX MEMOOUK, MAK KAK OAHHASL UCCLe008a-
MenbeKas paboma ModHCem CayAcums 0CHOBOU
npu npumereHur OaHHOU OUCYUNIUHBL K CHLY-
denmam, ooYHaIOWUMCs UYL 8 Kauecmee 6CNo-
MozamenvbHo2o cpedcmaa OJisl yyumenell.

Knrwoueswle cnosa: nonusasviuue, Mukpoouo-
Jl02us, NO3HAHUe, UCCe008aAHUA.

Mamepuan nocmynun 8 pedakyuro
17.04.2023.

Providing multilingual education of students
in microbiology courses

Summary
In this paper, topical issues of the
development of trilingual education in biology
lessons of education, including microbiology,
are considered, which are currently receiving
great attention. Students are interested not only
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in knowing and using information, but also in
teaching the scope of its application in three
languages, but over time, with the development
of society and interpersonal competence, less
knowledge is taught in three languages, or
less educational material. During the course
of General Microbiology, he demonstrates his
connection with various fields of science. And
its teaching in the Trinity is very important for
students and increases their attention to the
lesson, if they study in the Trinity, it increases
their cognitive level.

Due to the fact that during the introduction
of trilingual education in subject learning,

there is a shortage of necessary information
or manuals on the age and level of education
of students, this indicates the importance of
the work. Also, based on the theoretical basis,
studies and tasks with a special set of methods
and techniques for teaching Microbiology are
indicated, since this research work can serve as
a basis in the process of applying this discipline
to students, students or as an auxiliary tool for
teachers.

Key words: multilingualism, microbiology,
cognition, research.

Material received on 17.04.23.
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ExifacTy3 KajacbIHbIH eke MeHIIIrinaeri yit KycrapbiibiH JKTO xone
IHAONAPA3UTTEPIHIH CATBICTHIPMAJIBI CHIIATTAMACHI

A.T. Ce13abIK0BAa
Ilasnooap neoacocuxanvix ynueepcumemi, lIlasnooap x., Kazaxcman

AHoamna

byn ocymvicka Exibacmys Kanacelnwly ocexe MeHwiizinoel yi KYcmapblHbly 9KMO HCIHe
SHOONApaA3UmMmepin 3epmmeyee 6ACmvl MAKcam Kouvliobl. 3epmmey 0apbiCblHOa MAYbIK Cbl-
Hamanapvinan yw mypii Kypm scymvipmracel 601indi. Conbimen Kamap sKmonapazummep-
ee 3epmmezende Menopon gallinae keneci anvikmanowvl. Yii Kazoapvinan (ronnebopu adicimen
KYC H22ICICIH 3epmmey Homuoicecinde Amidostomum anseris JHcymulpmracol maowliosl. Yiupex
Haocicmepinen sumepusinap anvikmanovl. Con cebenmi andvin any wapanapvl Kapacmvipolibin
emoey aconodapvl kepceminoi. Ienbmunmosoapea Kapcol Heaublivlm JHeepoi all CablH 032epny
Kaocem. lenbmunmosoapovl anodvin auny Yuin 0e2enbMUHMUAYUAHbL KblCd, KYCHmblH
HCYMBIPMEKANAY VAKbIMbL ODacmaneanea Oeuin sHcypeizeeHn dcon. Kycmovl Kokmemee eenvMunm-
mepoen masanazan sxcon. Kyc aynacvln masa ycmay Kepex, ati Caubli Kycmbl Kymemin 3ammap-
0bl blcmblK cyMen Katnamy kepex. Kyc kopanapoaevt Kunapovl yaKelmviivl wsieapy Kepek. Yi
KYCMapulibly 1cadativl Kycmapoan Konme2en aypyiapmen 3aKbiMOaImMaybl Yulin, onapobvl Jica-
Oativl Kycmapoam anvic scepoe Yemay Kaxtcen.

Tyitinoi co3dep: napazum, 2enbMUHMO3, 3ePMMey, HCYMbIPMKQA, ColHAMA, MAYbIK, Ka3, YUpeK

Moria Moartin Martid Martia Martia Martid Matia Matin Marid Marida Maria Martin
Mortid Martia Motid Martia Motid Maria Martid Martin Moartid Marin Maria Mortin
Morid Martia Matid Matid Martia Martid Martia MariH.
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Cpaenumeﬂbnaﬂ xXapakmepucmuka IKmo-u 3H00napa3umoe
oomauwiHux nmuy 6 HaCmHbwlX CeKmopax 2. 3Ku6acmy3

AnHomauus

Jna smoti pabomul Gvina nocmasnena 2nagHas yelb UCCIe008aHUs IKMO-U IHOONAPAZUMOE
OOMAUIHUX MUY, HAXOOAUWUXCS 68 YACMHOU cobcmeeHHoCcmU 2opoda Ixubacmysza. B xoode uc-
cnedosanus uz npoowl Kyp OuLiu omobpansl mpu pasuvix suya yepeeil. Kpome moeo, npu uccie-
dosanuu Ha sxmonapazumsl oonapyicen kieuy Menopon gallinae. B pe3ynomame ucciedosanus
Kana nmuyvl Memooom Qronnebopra y 0omawnux ycetl 0vlio oonapyxceno suyo Amidostomum
anseris. M3 ymunuvlx ghexanuil gvisignenuvl stmepuu. B ceszu ¢ smum oviiu paspabomanvl u npoge-
Oenvl npopunakmuueckue meponpusmus. [Ipomue 2erbMUHmMO308 HEOOXOOUMO eHCEMECAUHO Me-
Hamos nacmouwa. /s npo@duiakmuK 2enbMUHMO308 0e2elbMUHMUZAYUIO Cledyen NPoBoOUnib
3UMOIL, 00 HACMYNIeHUsl BpeMeHU suyekiemKku nmuysl. [lmuyy ciedyem ovuwams om 2e1bMun-
moe na gecuy. Ilmuuuti 08op dondicer co0epIHCAmcsl 8 HUCIOMe, eNceMEeCIUHO NPOOYKMbL YXo0d
3a nmuyetl Xe0OX00UMO KUNSAMums 20psuell 6000, a MAKICe C60eBPEMEHHO Gbl8O3UMb HABO3 8
nmuyHuKax. /[ns mozo, umoobvl 0omawiHue NMuybl He ObLIU NOPAICEHbL MHO2OYUCTEHHIMU D013~
HAMU, UX HYIHCHO COOEPACAmMb 80AU OM OUKUX NIMUY.

Knrwoueswle cnosa: napazum, cenbmMunmo3s, ucciedosanue, suyd, npooda, Kypol, 2ycu, VMK

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

Summary

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

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

Bausinue MeaIMKO-IK0OJIOTH4ecKoro ¢gakTopa cpeabl Ha pa3BUTHE
CHH/IPOMA CyXOTIo0 IJIa3a y JIMIl, padoTalIUX HA MPOU3BOJACTBE
(mo ITaBsiogapckoii o01acTh)

B.E. Kapumosa, A.C. Pama3zanoBa
Tlasnooapckuii nedacocuueckuul ynusepcumem, 2. Ilasnooap, Kazaxcman

Annomauusn

Ipoananusuposansvl paxmopul cpeosi, erusAOWUe HA PA3GUMUE KCUHOPOMA CYX020 2a3a» Y
Hacenenus I[lasnodapckoui obnacmu, pabomarowjeeo Ha npouzsoocmee. Paccmompenvl ocoben-
HOCMU BIUAHUSL OKPYJHCAlowell cpedbl Ha Uy, pabomarnwux Ha npousgoocmese no 08ym napd-
Mempam. pabomaiowux Ha ceie, ¢ eopode U no eospacmuomy napamempy. Onpedeneno, ymo
cyujecmeyem 63aumMocesizb Medxicoy GIUAHUEM IKOT0SUYECKO20 (akmopa cpedvl Ha pazeumue
CUHOpOMA CYX020 21a3a y auy, pabomarowux Ha npouzsoocmee. Ilposeden memoo ankemupo-
8aHUs Y dHcumenell UCCIedyemMo2o pecuonda. Beidenenvl obwue oannbie no 3a2psa3HeHUd ammoc-
peproco 6o3dyxa no 2. Ilagnooapy, 6 cesasu ¢ SMum Mbl UCHOIL30BANU MOLLKO NOKA3AMeENU No
63GCULCHHBIM BEUECEAM. YCMAHOBNIEHO, YUMo HA pa3gumue CUHOPOMA CYX020 21a3a Y HAceleHUs
2. Ilasnooapa u Ilasnooapckoii obnacmu enusiom 6 OOAbuLell cmeneHu MeoOUKo-3K0I02UYeCKUue
gaxmopwl cpedbi.

Knrwouesvie cnosa: cunopom cyxozo 2naza, 0manbMono2ust, Cle3Hdas NieHKd, c1e30npooyK-
yust, paxmopul cpeowvl, 3azpaznHenue 6030yXd, AHMPONOLEHHOE 8030elCmale.

Texct Tekct TekeT Tekct Teket Texkct Teker Texct Teker Texcet Teket Texct Tekct
Texcr Texcr Texct Teker Texkct Texct Texet Tekctr Texct Teker Tekct Texct Tekcet
Texcr Texcr Texct Teker Texkct Texct Texet Tekctr Texct Teker Tekct Texct Tekcet
Texct Teket Teket Teket Teket Teket Texet Texket Tekcr.
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Onoipicme ncymoic icmeimin a0oamoapoviy Kyp2aK Ke3 CUHOPOMBIHBIH OAMYbIHA
OPMAHBIH, MEOUUUHATIBIKIKONO02UATBIK (hakmopuinviy acepi (I1asnodap oodavicol Goiivinuia)

Anoanma

Onoipicme  oicymvic  icmeumin  Ilasnooap oOnvicbl  MYPLIHOAPLIHGIY — «KYpeaK KO3
CUHOPOMBIHBIHY 0aMYbIHA acep ememin opma hakmoprapel mandanovl. Kopuwazanu opmaruly
6HOIpicme JHcyMblC icmelmin adamoapea exi napamemp OOUbIHUA dcep emy epeKulenikmepi
Kapacmulpwliovl. aybliod, Kaiaoa HCYMblC icmeumin dcone OHOIpicme dHcyMblc icmeumin
aoamoapovly Kypeax Ke3 CUHOPOMBIHbIY OdMYbIHA OPMAHBIY MEeOUYUHATBIKIKOAOSUSLIbIK
gaxmopuinviy acepi (Ilasnodap obnvicel botviHwa) Aydanma OnOipicme JHCYMbIC iCMelumin
Tasnooap o06avickl MYPLIHOAPLIMBIY (KYPRAK KO3 CUHOPOMBIHBIYY OAMYbIHA 2cep ememin
opma gaxkmopnapvl manoanowvl. Kopuwagan opmamnsly oHOIpicme JCYMbiC icmetmin adamoapea
exi napamemp OOUbIHWIA dcep emy epeKulenikmepi Kapacmulpbliovl: aybliod, Kaiaod HCYMbic
icmeumin JcoHe Jcac wamacevl OoubiHua. OHOIpicme HCYMbIC icmeumin adamoapovly KYpear
KO3 CUHOPOMBIHBIY OAMYbIHA OPMAHBIY IKONOSUSIBIK (PAKMOPBIHbIY 2Cepi apacbiHiazbl 63apa
baunanvic 6ap exenoici aHbIKMaiobl. 3epmmenemin auMaKmuvly MYPLIHOAPLIHAN CAYATHAMA
JHCypeizy a0ici Hcypeizinoi.

Tyitinoi ce30ep: Kypax K63 cuHOpombl, OPMATLMONOLUS, HCAC NIAEHKACDL, HCAC OHIMI, opma
Gaxkmoprapwl, ayaHvly 1aCManybl, AHMPONO2eHOIK acep.

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

Summary

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

Key words: dry eye syndrome, ophthalmology, tear film, tear production, environmental
factors, air pollution, anthropogenic impact.
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SAMPLE FOR PREPARATION OF ARTICLES

IRSTI: 34.29.35

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

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

Summary

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

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

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

Key words: phytopathogenic fungus, host-plant, powdery mildews, Erysiphales Crataegus
oxyacantha L., Phyllactinia suffulta Saccardo f. oxycanthae Roum.
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Temipmay Kanacwvinoazot Crataegus oxyacantha L. oymanst ezicmepinoe ke3oecemin
akynmax canvipaykynakmapuot Phyllactinia suffulta Saccardo F. oxycanthae Roum

Anoamna
Maxanada Kapasanowt obnvicvinuly ipi onepracinmik Karacvinvly (Temipmay K.) kewenepinoe
ocemin bymanvl e2icmepiniy aKynmax CayblpaykyiaKxmapulHully mypiiK KYpamvii 3epmmey my-
panvl depexmep o6ap. Temipmayoa Memaniypeusivly, may-KeH, XUMUsIblK OHEPKICIN KaCINOopbvlH-
oapvl opnanackan: «ApcenopMumman Temipmayy AK xapa memaniypeust KaCinopulnoapbl,
«Temipmay anexmpomemannypeusiivik Komounamol» AK xumus KacinopviHoapwl, « IKOMUHEPALCY
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JKUIC, «l]enmpanAzus Llemenmy KYpolavlc KoCINOPbIHOAPDL, JHCHLLY IHEPLeMUKA OHEPKICIOI,
COHOAU-AK KONIK MHCenici KeHiHeH OaMbleaH dcane m. 0.

Ezoiceti-meeoicetini makcoHOMUSLIbIK Manday JHeypeizy yuin 6acmankvl 20ebu depexmep Kauma
Kapanvin, Ka3ipei 3aManebl MAaKCOHOMUSLIBIK JCIHE HOMEHKAAMYPATbIK o32epicmep ecKepinol.
Kana iwinde ocvt mygvimea sxcamamoii mypiepoiy, mipuwiiiK emy opmacvl MeH 2e02pagusiivlk
Mapaysl HAKMuLIAHODL.

Phyllactinia suffulta saccardo F. oxycanthae Roum pumonamoeenoix canvlpayKyiaKxmapvin
aHvIKmay mypanvl aknapam Oepineen, convimen kamap, uenix ocimoixk — Crataegus oxyacantha
L. Byma mypi.

Tyiiinodi ce30ep: pumonamozeHOiK CayvblpayKyiak, ocimMOik-ueci, aKkyHmax CayblpayKyiax-
mapul, Erysiphales Crataegus oxyacantha L., Phyllactinia suffulta Saccardo f. oxycanthae Roum.

Myunucmo-pocanvie cpuodnt Phyllactinia suffulta Saccardo f. oxycanthae Roum,
ecmpeuaioujuecs y KyCmapHukosvix nacaxcoenuii Crataegus oxyacantha L. ¢ 2. Temupmay

AHHOmMauus

Cmamuvs codepoicum Oannvie 00 UCCTEO08AHULL BUAOBO2O COCMABA MYUHUCO-PDOCAHBIX
2pub08 KyCmapHUKOBbIX HACANCOCHULL, NPOUSPACTNAIOWUX HA YIULAX KPYIHO2O0 HPOMBIULEHHOZO0
eopooa Kapazanounckoii oonacmu (e. Temupmay). B Temupmay pacnonoosicenvt memaniypeuye-
cKue, 20pHo00ObBIsaIOWUe, XUMUIeCKUe NPOMbILULEHHbIE NPEONPUSMUS: NPEONPUIUsL YePHOU
memannypeuu AO «ApceropMumman Temupmayy, xumuuecxou AO « Temupmayckuti snekmpo-
memannypeuveckuti komounamy, TOO «Oxomunepancy, cmpoumenvhon AO «llenmpanAsus
Llemenmy, mennosnepeemuueckol NPOMbIULEHHOCIU, A MAKICe WUPOKO PA36UMda MpanHcnopm-
Has cemw u Op.

s nposedenus 0emanvbHo20 MAKCOHOMULECKO20 AHAIU3A ObLIU NepecMOmpeHvl UCXOOHbLe
AumepanypHvle OaHHbIe U YUMeHbl COBPEeMEHHble MAKCOHOMUYECKUe 1 HOMEHKIAMYPHbIE U3Me-
Henus. Bvliu ymounenvl apean obumanus u 2eocpaguueckoe pacnpeoeieHue U008, OMHOCAUUX-
€51 K 9momy pody, 8 npeoenax 2opood.

Hana ungopmayus 06 onpedenenuu Gumonamozennoco epuba Phyllactinia suffulta
Saccardo f. oxycanthae Roum, maxoce pacmenus-xossuna — xkycmapuux euoa Crataegus
oxyacantha L.

Knrwouesvie cnosa: cumonamocennviti  2pudb, pacmeHue-xXo3auH, MYUHUCMAS —pocd,
Erysiphales Crataegus oxyacantha L., Phyllactinia suffulta Saccardo f. oxycanthae Roum.
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