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THE EFFECT OF BIOSTIMULANTS FROM THE SPLEEN ON THE
ACTIVITY OF T-LYMPHOCYTES AND NATURAL KILLERS
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Summary

The work is devoted to the study of the
effect of a biostimulator and its compounds
with zinc on spontaneous, PHA-induced
blast transformation of T-lymphocytes in
patients with chronic viral hepatitis B, as
well as on the cytotoxic activity of natural
killers in colon cancer, and healthy donors
in the in vitro system. The results showed that
the biostimulator has a moderate regulatory
effect on spontaneous blast transformation
of lymphocytes in the in vitro system. The
costimulating effect of the biostimulator of
the PHA-induced blast transformation of
T-lymphocytes was revealed. A significant
increase in the membranotoxic function
of natural killer cells in relation to K-562
target cells was found under the influence of
a biostimulator after preliminary incubation
of the drug with effector cells. The biological
efficiency of splenic peptides increased after
the addition of zinc ions to them.

Key words: biostimulator, immunomo-
dulator, antibodies, T-lymphocyte,
metallopeptide, immunodeficiency, in vitro.

Introduction. Thymus extracts,
including thymosin, are wused in the
treatment of cancer, autoimmune diseases,
many chronic infectious processes and
others [1-6].

The most important mechanism of action
of thymic peptides is the enhancement of
the functional activity of T-lymphocytes,
however, the multi-stage process of
developing an immune response involves

the activation of not only cellular, but also
humoral factors of immunity, contributing
to the increased production of specific
antibodies, cytokines, inflammatory factors
and others [6]. Natural immunity is largely
determined by killer cells (KC), which play
a decisive protective role in the early stages
of viral aggression [7].

Among the known thymus peptides, a
drug obtained from the spleen is of particular
interest. To increase the immunobiological
activity of peptides, we attempted to
combine them with metal ions, as is the
case in thymulin, which circulates in the
bloodstream as a nanopeptide combined
with zinc [6-8].

The aim of the work is to study the effect
of splenic peptides on the functional activity
of human T-lymphocytes and natural killer
cells in the in vitro system.

Material and methodology.
Determination of the effect of drugs on the
proliferative response of T-lymphocytes.

The peripheral blood mononuclears of
32 patients with chronic viral hepatitis B
aged 20-49 years served as the material for
the study of lymphocyte blastogenesis.

Phytohemagglutinin (PHA) (Sigma)
and concanavalin A (Con A) (Pharmacia)
in suboptimal concentrations (10 mcg/ml)
were used as an activator of the lymphocyte
blast transformation reaction (RBTL).

Modified and unmodified peptides
were added to the lymphocytes (1 million/
ml) in the experimental samples at a final
concentration of 0.01 mcg/ml. The tablet was
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incubated at 37 © C - 1 hour, after which the
corresponding mitogen was introduced into
the wells. Only mitogen was added to the
control samples of lymphocytes. Mitogen
was not used in the study of spontaneous
blast transformation of lymphocytes. After
48 hours, 3H-thymidine was added to the
samples at a concentration of 1 MCC/ml.
The reaction results were taken into account
72 hours after the start of cultivation.

To quantify the effect of protein peptide
compounds on the proliferative response of
T-lymphocytes, the exposure index (EI) was
used, which was calculated by the formula:

EI = (Pe — Ic)/Ic * 100%, where : Pe is
the number of pulses per minute (imp/min)
in the experiment;

Ic is the number of imp/min in the control.

Determination of the effect of drugs on
the cytotoxic activity of natural killers.

The material for the study of cytotoxic
activity was peripheral blood mononuclears
of 30 people, including 14 healthy donors
and 16 patients with colon cancer II- IV art.

The concentration of lymphocytes
isolated from peripheral blood was adjusted
to 1 million/ml. The membranotoxic activity
of natural killer cells was determined by the
ability of effector cells to damage target
cells labeled with 3H-uridine 9 [8].

Transferable cells of the human myeloid
leukemia line K-562 (5 million/ml) labeled
with 3H-uridine: I MCC/ml were used as
targets and incubated at 37 °C in a water
bath for 1.5 hours. After that, the cells were
washed three times with a large volume of
medium 199 with 20% fetal calf serum.
To prevent effector cells from reutilizing
DNA hydrolysis products that included
a radioactive label, target cells were
incubated for 2 hours in a nutrient medium
(composition: RPMI-1640 with 10%
embryonic calf serum, 2 mM L-glutamine
and 40 mcg/ml gentamicin) at 37 © C and
washed again once in a large volume of
medium 199 with 20% fetal calf serum.

EC activity was expressed by the
cytotoxicity index (CI), which was
determined by the formula:

CI = (1 - the average value in the
experiment (imp/min) / the average value in
the control (imp/min) * 100%

Statistical processing of the results
was carried out using standard methods of
variational statistics with the calculation of
the arithmetic mean (M), its error (m) and
the Student criterion (t).

Results. It was found that the average
value of spontaneous RBTL in hepatitis
patients in control group 1 (without
incubation with mitogen and biostimulator)
was 280 £14 imp/min with a range of
individual fluctuations from 153 to 404 imp/
min. In the presence of immunomodulin
(control 2), the indicators of spontaneous
blastogenesis significantly increased on
average in the group to 351 +26 imp/min
with a range of individual fluctuations from
207 to 673 imp/min. The index of the drug's
effect on spontaneous RBTL was +25.3%
(P<0.05). The introduction of a zinc-
modified peptide into the culture increased
the rates of spontaneous transformation of
T-lymphocytes to an average of 415+36 imp/
min. With a range of individual fluctuations
from 248 to 650 pulses/min. The index of
the drug's effect on spontaneous RBTL was
+48% (P<0.05 with control 2 and P<0.001
with control 1).

We also studied the functional activity of
T-lymphocytes by their ability to enter the
mitotic cycle under the influence of PHA. It
was found that under the influence of lectin,
the blast transformation of lymphocytes in
general on control group 1 is (51.4+3.3) x
103 imp/min with individual fluctuations in
indicators from 41 to 74 thousand imp/min.

In control group 2, the average value
of this indicator did not significantly differ
from control 1 and amounted to 57.0+2.4
thousand imp/min with individual values
from 42 to 77 thousand imp/min. The
biostimulator impact index averaged +11%

per group.
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In the main group, the average value of
this indicator significantly differed from
control 1 and control 2 and amounted to
65.0+2.4 thousand imp/min with individual
values from 48 to 86 thousand imp/min.
The average exposure index of the modified
immunomodulin per group was +27%
(P<0.05 with control 2 and P<0.001 with
control 1).

Consequently, the modified biostimulator
had a significant stimulating effect on
the PHA-induced blast transformation of
T-lymphocytes. depending on the initial
sensitivity to PHA: in individuals with
initially reduced indicators, a stimulating
effect was revealed, and in individuals with
an initially normal response to PHA, no
effects were noted. Thus, the costimulating
effect of the modified biostimulator on the
PHA-induced proliferative response of
T-lymphocytes was noted.

In an experiment with pretreatment of
only mononuclears with the drug, similar
results were obtained. Thus, incubation
of effector cells with immunomodulin
(without target cells) showed a significant
stimulation of the membranotoxic activity
of natural killers in all studied groups. In
this group of experiments, 2 controls were
used: preliminary parallel incubation of
effector cells only in a nutrient medium
(control 1) and with a peptide (control
2). Metallopeptide was evaluated in the
experimental group. Thus, in healthy donors,
the EC cytotoxicity index was 51.2+1.9%;
incubation with a modified peptide increases
these values to 65.7 = 1.6%; preincubation
with immunomodulin activates them to
58.3+ 1.7%. The difference in the values
of the experiment with the controls was
significant (P<0.05 with control 2 and
P<0.001 with control 1).

In an experiment conducted on
lymphocytes of patients with colon cancer,
a deep decrease in the membranotoxic
activity of EC was found, which was 23.8+
1.5% (control 1). When cultured with
immunomodulin, these values are 29.3+

1.5% (control 2). Preliminary incubation of
effector cells with metallopeptide increases
the activity of EC to 34.3+ 1.3% (P<0.05
with control 2 and P<0.001 with control 1).

Discussion. The principal feature of
the action of fetal peptides of the spleen
is the dependence of the severity and
direction of their effects on the initial state
of the regulated cells, which contributes
to the normalization of the processes out
of balance [9, 10, 11, 12]. In particular, as
our study showed, immunomodulin does
not have mitogenic activity, but shows
it only with simultaneous stimulation
of PHA or endogenous mitogens (with
spontaneous blast transformation). This
indicates in favor of the costimulating effect
of immunomodulin and zinc-containing
metallopeptide on the lymphoblastic
response. The costimulating effect of thymic
peptides on blastogenesis is obviously
realized through a specific receptor found
on lymphocytes. Apparently, simultaneous
activation of receptors for PHA and thymus
peptide is an enhanced stimulus for the
process of lymphocyte proliferation.

It must be recognized that when studying
the biological feasibility of a particular
peptide regulator, problems arose due to
the pleiotropy of its action, i.e. the ability to
interact with structurally different receptors
localized on many cell populations and
cause a whole range of diverse biological
effects. It is believed that this depends not
so much on its primary structure as on the
stereochemical structure and the volumetric
pattern of the distribution of -electric
charges, which allows the peptide to react
with receptors of various configurations
[2,13, 14].

The results of our research on the
activity of natural killers showed that in
the case of preliminary joint incubation
of the biostimulator by effector cells, the
membrane-toxic function of the EC was
enhanced. We have previously shown that
interferogenesis in lymphocyte culture is
significantly enhanced under the influence
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of immunomodulin [II]. It is possible
that the effect of immunomodulin and
metallopeptide on EC may also be due to
the activation of T-lymphocytes through
specific receptors, which, in turn, leads to an
increase in the production of IFN-y, IL-2, IL-
12, IL-15, etc. cytokines with simultaneous
appearance of receptors for them on other
subpopulations of lymphocytes [6, 15, 16,
17]. The consequence of these influences
was an increase in the membranotoxic
activity of natural killer cells, since IL-2
directly, without interaction with the CD25
receptor, triggers natural killers for a
cytolytic reaction [12,17]. Despite the fact
that ECS do not express CD-25-y-chains
of the high affinity receptor for IL-2, cells
respond to it by proliferation and increased
cytolytic activity [16,17].

Earlier in the experiment, we showed a
receptor-mediated effect of the biostimulator,
an increase in the concentration of Ca2+ in
thymocytes, which was accompanied by
the redefinition of Ca2+ ions between the
endoplasmic reticulum and mitochondria
with an increase in the process of biological
oxidation and an increase in the energy of
cells [18].

Conclusion. Consequently, we have
established that biostimulants combined
with zinc have a regulating effect on the
proliferative activity of T-lymphocytes
through the interaction of their cellular
recetors with mitogen and thymus peptides,
which ultimately leads to the cascade
synthesis of cytokines, which, in turn,
modulates the proliferation of T cells and
the cytotoxic activity of natural killers. An
increase in the membranotoxic function of
natural killer cells in relation to K-562 target
cells was detected under the influence of a
biostimulator after preliminary incubation
of the drug with effector cells. The biological
efficiency of splenic peptides increased after
the addition of zinc ions to them.
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Koxoayvip ouocmumynamopnapoinoiy
T-numepoyummep men maodouzu
oamipywinepoin bencenoinizine acepi

Anoamna

Kymvic  bOuocmumynsimopouly
OHbIH  MbIPLIUNEH — KOCBLIbICLIHBIY — CO-
svumanel B eupycmulx  eenamumi - Oap
HayKacmapoagwl T-num@oyummepoin
o30icinen, @I A-undyxyusnanzan  bracm
mpanchopmayusicolna, COHOAU-aK
moK iwex Kamepui icicindezi mabuzu
onmipywinepoiy dxcaue in vitro cyiecinoeci
cay OOHOPLAPObIH YUMOMOKCUKATIbIK,
Oencenoinicine acepin 3epmmeyee APHANEAH.
Homuoicenep OUOCMUMYTAMOPOLIH, in
vitro Jrcytiecinoesi aumpoyummepoiy
030I2iHeH  JICapbliblil  MPaHcHopmayus-
CbIHA KaAblnmvl pemmeyuli acep ememiHiH
Kepcemmi. T-numepoyummepoin Gea-
unoykyusinanean bracm  mpancgopmayus-
Cbl  PeaKyusiCbIHblY — OUOCMUMYISIMOPLIHbIH
KOCMUMYIAYUATLIK ~— 2cepi  AHbIKMAAObL.
Dppexmopnvix  Jcacywanapmen  npena-

HCOHE

pammoel  ai0bIH  anad  UHKYOAYUAIARAHHAH
Kellin ouocmumynamopovly acepinen K-562
HbICAHATILL  JHCACYULANAPBIHA — KAMbLCHbL
mabduau onmipyuii acacyuanapovly
MEMOPAHOMOKCUKATIBIK, DYHKYUACLIHBIY
CeHiMOI  Kyweroi anvlkmanosl. Koexbayvip
Nenmuomepiniy  OUOLOSUAIBIK — MUIMOLTIZT
0Napaa Mulpblil UOHOAPHL KOCHLIZAHHAH KeUiH
ecmi.

Tyitinoi ce3zoep: buoCmMuMynIamop, UMMy-
HomoOynamop, aumuodeneiep, T-numgoyum,
MEMANIONEenmuo, UMMYHUMEN MAanubliblebl,
in vitro.

Bauanue ouocmumynamopos u3
cenes3enku na akmugnocms T-numgpoyumoes
U HAMypaIbHbIX
Kuiepog

Paboma noceswena usyuenuro GnusiHusL
OUOCMUMYIAMOPa U e20 COeOUHeHUs C YUH-
Kom Ha cnowmanuyio, @I A-undyyuposanmnyio
oracmuyro mpancgopmayuio T-1umpoyumos
V OONbHBIX XPOHUHECKUM GUPYCHbIM 2enamul-
mom B, a makoice na yumomokcuuecKkyo ax-
MUBHOCMb HAMYPATILHBIX KULIEPO8 ) paKa
MOACMOU KUWKY, U 300POBbIX OOHOPOS 8
cucmeme in vitro. Pesyremamvr nokazanu,
Ymo OUOCMUMYIAMOP OKA3bIBAECM YMepeH-
Hoe pezynupyloujee GIusHUue Ha CHOHMAHHYIO
oracmuyo  mpancopmayuio auUMPoYUmos
6 cucmeme in Vvitro. Bulssnen kocmumynupy-
owull d¢hgexm duocmumynIMOpa peaxyuu
@I A-unoyyuposanuoil b1acmuol mpancgop-
mayuu  T-numpoyumos. ObHapysceno 0o-
cmoseproe ycuienue MemopanomoKCU4eckoll
@YHKYUU ecmeCmBeHHbIX KIAeMmOK-KULIepPO8
no omuoweHuro K kiemxkam mumersim K-562
100 GIUSHUEM OUOCIUMYISIMOPA NOCAe NPeo-
sapumenvHou UHKYOayuu npenapama ¢ ¢h-
Gexmoprvimu  kKniemkamu.  buonoeuueckas
aghghekmusHoCcmv  cene3eHUUHbIX Nenmuo08
803pOCIA NOCIE NPUCOCOUHEHUS K HUM UOHO8
YUHKA.

Knrwouesvie cnosa: ouocmumynsimop, um-
MyHOMOOYAsIMOp, aumumena, T-rumgpoyum,
Memanionenmuo, UMMYHoOeuyum, in vitro.

Mamepuan nocmynun 6 peoakyuro
26.10.2022
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COBPEMEHHOE COCTOSAHUE UXTUHO®AYHbI
U NEPCHEKTUBBI PHIBOXO3AMMCTBEHHOI' O
HNCIHHOJIB30BAHUSA BOJOXPAHUJIHNIILL
IKUBACTY3CKUX T'PIC-1 UTPIC-2
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Annomauus

Hannas  Hayuno-ucciedosamenvckasl
paboma npoeedeHa no mamepuaiam Ha-
yunwlx uccredosanuu 2021 2o00a. Hccne-
006aHUsL NPOBOOUNUCHL HA BOOOXPAHUIU-
wax Ixubacmysckux I'POC-1 u I'POC-2.
Ilpeocmasnena  usuro-eeocpaguuecxasn
XapakmepucmuKa ucciedyemvlx 6000emos.
Ilo pe3ynemamam nayuno-ucciedosamens-
CKUX Cemenocmano8oK OnpeoeieH 6U0o-
80l cocmas uxmuogayHnvl 6000XpaAHUIULY
I'POC-1 u I'POC-2. Onucanvl 0CHOBHbIE
buonocuueckue noxazamenu pwvlbO maxue
KaK OnuMa mena (pasmepHas cmpykmypa
- MUHUMATbHAS, MAKCUMATbHASL U Cpeo-
HAS), Macca mena (MUHUMATbHASL, MAKCU-
Manvuas u cpeouss). Llenvio nacmoswezo
uccnedosanusi aeniemcs QQusuUKo-eeocpa-
Quueckas xapakxmepucmuka ucciedyemvix
8000eM08, onpeoeneHue 8U008020 COCMAs
uxmuoghayHul, npoeedeHue OUOIOSUYECKO-
20 auanuza puvlb u 0amv pPeKoMeHOayuu
no pblOOXO3AUCMEEHHOMY UCHOIL3OBAHUIO
uccnedosannvlx 600oemos. Illo umoeam
NPOBEOEHHBIX HAYYHO-UCCAe008AMENbCKUX
pabom npeocmagieHvl peKOMeHOAyuu no
PblOOXO3AUCTNEEHHOMY UCNONB308AHUIO
goooxpanunuwy ['POC-1 u I'POC-2 Oxu-
bacmysckoeo pauona Ilasnodapckou 00-
aacmu.

Kntouesvie cnoea: ¢husuxo-ceocpagu-
yeckas Xapakmepucmuka, uxmuogayua,
buonocuueckue nokasamenu pwib, 6000-
Xpanunuuje

BBenenue. [laBnonapckas obmacte 00-
nanaeT OOIMMpPHBIM (OHAOM BOJOEMOB.
e tpern IlaBnomapckoii oOmacTu Ha
CEBEpPO-BOCTOKE 3aHATO [IpumpThIlIcKOi
PaBHUHOM WM CEBEpO-3alaJHON OKOHEY-
HOCThIO 3amagHo-CuOMpCKOH HU3MEHHO-
cTH. [IpuupThIICKYyI0 paBHHUHY IepeceKa-
eT LIMpoKas JoiauHa pexku Epruc ¢ xopouio
pa3BUTOM MOWMOW M HAANOWMEHHOW Tep-
pacoii. Ha repputopuu [laBnonapckoii 06-
nacTu (cpenHee TeueHue) peka Epruc ume-
€T XapaKTep CTEMHOU PEKH.

[Tocne X03MCTBEHHONW OLEHKHU U OIpe-
JICJIEHUs CTaTyCca UCCIIEI0BaHHBIE BOJIOEMBI
MOTYT OBbITh OTHECEHBI K pa3IMYHbIM KaTe-
ropusiM: pbI00X03HCTBEHHBIE, HE PHIOOXO-
35IICTBEHHBIE, CIIOPTUBHO-TIOOUTEIHCKOTO
pBHIOOIOBCTBA, TTPUCTIOCOOTICHHBIC IS TO-
BapHOTO BBIPAIIMBAHUS PBHIOBI WIIM HHBIX
LeJIed XO3SMCTBEHHOI'O HCIIOJIb30BaHUS.
Ompenenenne craryca KaxXJOro M3 HHX,
nocie prl0OX03UCTBEHHOTO U3Y4YeHUS, U
MOCIIEYIOIIee UX PHIOOXO03SIIICTBEHHOE HC-
MOJIb30BAaHUE MOYKET CTaTh 3HAYUTEIbHBIM
pe3epBOM I yBEJINYEHMs IPOU3BOICTBA
ToBapHO# pbIObI B [laBnomapckoir o6ma-
CTU. [/[ns1 BBINONIHEHUS POTPaMMBbI pa3BU-
THUS pbIOHOTO XO3sIICTBA CTPaHBbl, HAPATY C
KPYIHBIMU U CPETHUMU PbIOOXO3SICTBEH-
HBIMHU BOJJOEMaMH, PALIMOHAIIEHOE UCIIOJIb-
30BaHUE MaJlbIX BOJOEMOB PE3EPBHOIO
(oH]a MOXKET CTaTh CYIIECTBEHHBIM IO
CIIOPbEM B YBEIMYEHUU NPOU3BOACTBA M
YJIOBOB PBIOBI.

Marepunanbsl u Metroabl. COop HXTH-
OJIOTMYECKOI0 Marepuaia MpPOBOAWIN I10
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obmenpuHaTeiM MeTonukam [1-6]. CGop
MaTepuaia OCyLIECTBISUIM U3 Hay4YHO-HC-
CJIeIOBATEIbCKUX (CETHBIX) YJIOBOB. Xa-
PaKTEPUCTUKH CTAHJAPTHBIX OPYAHHA JIOBA
CIIEyIOIIKe: ITO CTaBHBIE CETH, KaxKJas
JMHOM 25 M, BeicoToi 2-3 M. Ilopsmok
CTaBHBIX CETEN COCTOMUT U3 7 CETEH C pas-
au4HBIM pasmepom staen — 20, 30, 40, 50,
60, 70, 80 mMm. [Topsimok ceteil Ha Bogoeme
YCTaHABIMBAJCS B TEMHOE BpEMS CYTOK,
BpeMsi OTJIOBa COCTABISUIO HE MeHee 12
gacoB. Ilpu orGope npod u3 uccienosa-
TENbCKUX (CETHBIX) YIOBOB (PUKCUPOBAIH
rapaMeTpsl pe3yJbTaTUBHOCTU YJIOBA, BU-
JIOBOM, pa3MepHBbIi U BECOBOI cocTaB phIO.
VYIIOBBI Ha MECTE COPTHPOBAIIU IO BUAAM,
MIPOCUYUTHIBAIM, B3BewmmBanu. [ns orpe-
JIeNIeHHs BO3pacTa pbpl0 OTOMpaIM Yelryto.
Omnpenenenre MPOU3BOIMWIN 110 METOIUKE
N.®. Tlpapmuna [1] u H.M. YyrynoBoiu
[2], a TaxXe UCTIOJIb30BAIUCH KOMITBIOTED-

Hble iporpaMmel «Excel» u «Fishy. YnoBbr
CETHBIX OpPYIHIl JOBa COPTHPOBAIUCH IO
BUJIaM, MPOCUYUTHIBAINCH, B3BEIINBAJIKCH,
JIAHHBIE 3aHOCWJIUCH B KapTOYKH CETHBIX
YJIOBOB U Pa3MEPHO-BECOBOI'0 COCTABA.

Pesyabrarsl 1 00cy:kaenns. Bonoxpa-
nwimie ['POC-1 pacnonoxeno B Dkuba-
CTY3CKOM paiioHe, B 16 KM K ceBepy OT T.
DkunbacTy3 U ABISETCS BOJOXPAaHUIHILEM
OXJIQJIUTEJIEM U UCTOYHUKOM BOJIOCHaOXe-
gus ctannuu ['POC 1 u 3amonHseTcs BOIOI
n3 kaHasna uMenu Kaneima Carnaea. [{mu-
Ha Bogoxpanwmmima ['POC-1 6,61 kM, mu-
puHa 4 kM (pucynoxk 1). [Tmomans Bonoema
2150 ra. JIno Booema pa3HOOOpa3HO (M
U MEJIKUN KaMeHb ¢ TieckoM). Bomoem cia-
00 3apoc TpocTHUKOM, 10 10% momay.
Msirkasi BoiHasi paCTUTEIbHOCTh, pPa3BUTA
cpenne 10 25% BOTHOTO 3epKajia BOIOoeMa.
Cpennsist myOnHa BOJI0EMA HE MPEBBIIIACT
Swm.

Hunuwe FPSC-1

Pucynox 1. Kocmo-cnumox eoooxpanunuuy Ixubacmysckux I POC-1 u 'POC-2

Bopoxpanwimume ['P2 pacnonoxeHo B
DKnOaCTy3CKOM paiioHe, B 42 KM K CEeBepy
oT . Dkubacty3 (pucyHok ). SABnsiercs Bo-
JOXPaHUJIUILEM OXJaTuTeNeM DKUOACTy3-
ckolt craumuu ['POC -2. IMeeT mOAIUTEI-
Baroluii kanan u3 kanana um. K. CarnaeBa

U MMEETCsl JBa KaHaja, OAWH XOJIOJHBIM,
JAPYrod TEIUIbld, KOTOPbIE HE 3aMep3aroT
3umoit. Jlmuua Bomoema 7,9 kM, mMpuHa
Bomoéma 7,84 kM. Ilmomans Bomoema co-
crapisieT 4350 ra. ®opma BogoEéMa HEPOB-
HO okpymias. Ha MomeHT uccienoBaHue
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MakcuMaibHasi TmyomHa 12 Merpa, cpen-
Hast 8 M. /lHo mecuanoe, Oepera HU3KHUE,
CUJIBHO MOPOCIINE TPOCTHUKOM 110 35%,
CEBEPHBIN U CeBepO-3anaiHbIi Oeper Bozo-
XPaHWINIIA TTOPOC TPOCTHUKOM C€1ab0 — 10
10%. Xopo1io pa3BuTa MOABOIHAS MsTKas
pacturenbHOCTb — 10 30% akBaropuu. Ko-
opauHatel: 51°59'52.5"N 75°25'33.6"E.

CocraB uxTHO(dayHbl BOJOXPAHUIIHUINA
I'POC 1 xapaxrepusyercs NpUCYTCTBHEM
YeTbIpeX BUIOB PbIO — IJIOTBA CUOMpCKas
Rutilus lacustris (Pallas, 1814), okyHb
oObIkHOBeHHBIH  Perca  fluviatilis (L.,
1758), cynak Sander lucioperca (L., 1758),
newmt Abramis brama (L., 1758).

[TnoTBa cuOupcKas — OAUH U3 MACCOBBIX
IIPOMBICIIOBBIX A0OPUTEHHBIX BUI0B pbI0. B
Hay4YHO-MCCIIEI0BATENIbCKUX YIIOBaX OBLIO
MOWMaHO 25 SK3eMIULIp, KOTOpble OBbLTH
MOJBEPTHYTHl OMOJIOTUUYECKOMY aHAJIU3Y.
[IpenensHo HabmrOmaeMsblil pasmep poid B
Hay4YHO-MCCIIEZI0BAaTEIbCKUX YJIOBaxX Co-
crasui 18,5 cm o gymmae u 100 r mo Macce
B Bo3pacte 4 netr. Koapduuuent ynuran-
HOCTH 10 DPyIBTOHY B CPEIHEM COCTaBUII
1,45 (tabmuua 1). JlaHHbI MOKa3aTesb
SBIISIETCS KpalilHE HU3KUM U, BEPOSATHO,
CBsI3aH C OCOOCHHOCTSIMU THUAPOKINMATHU-
yeckux (aktopoB B Bomoeme. CpemHuit
BO3pacT IJIOTBBI COCTABMII 2,8 JIET.

Tabmuua 1 — OcHOBHBIE OHOJOTHYECKHE ITOKA3aTENM IUIOTBBI BOJOXPAHIIIUIIA
I'POC-1
Bo3spacTHoit fluana, | Cpennss | Macea, r Cpenusst | YOMTaHHOCTS Kox-
cM (MUH- | JJIAHA, (MuH- BO, %
psn macca, I | 1o OyinsToHy
MaKc) cM MaKc) 9K3.
2 12-14,5 13,4 25-40 33 1,36 8 32
3 14-16,5 15 40-75 50 1,46 15 60
4 17-18,5 17,8 95-100 98 1,75 2 8
HUroro 12-18,5 14,8 25-100 49 1,45 25 100

[ImoTBa cTaHOBHUTCS MOJIOBO3PENION, HAaYUMHAS ¢ 3-X JieT (Tabmuma 2).

Ta6J'II/ILIa 2— B03paCT HACTYIIJICHUA IMOJIOBOU 3pCJI0CTHU IIJIOTBBI BOAJOXpAaHWJIXIIA

I'POC-1, %
BospacTabie rpynms
ITokazarenu
2 3 4
[TomoBo3pernbie - 100 100
Hemnonoo3zpensie 100 - -
Koxn-Bo, 5Kk3. 8 15 2

[TonoBas cTpykTypa B MOMyJsiiMK MI0TBBI Bogoxpanunuia I'POC-1 — camku (72%),

camiibl (28%) (Tabmuna 3).
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Ta6muma 3 — Coornomenne monos maoTBel [POC 1, %

Ilon [IpouieHTHOE COOTHOLLIEHUE
Camka 72
Cawmernn 28
IOBenanpHbII -

OxyHb OOBIKHOBEHHBII — TPOMBICIIOBBIN
abopureHHbI BUA. B Hay4HO-HCcienoBa-
TesbCKUX ynoBax 2021 r. 6110 moHMaHO U
MOJIBEPTHYTO OMOJIOTUYECKOMY aHau3y 4
3K3eMIusipa B Bo3pacte 2-4 siet. PazmepHo-
BECOBBIE XapaKTEPUCTUKU 0coOei ObLIu
crexyromme: auuHa (min-max) — 12-21,5
cM, Macca (min-max) — 25-190 r. Cpennsist
Macca MCCIeOBaHHBIX 0co0eil cocTaBuiia
136 1, cpennsist nmuna 18,6 cm. Koaddurm-
€HT YNUTAaHHOCTH 10 DyIbTOHY BapbHPO-
Bas oT 1,4 1o 2,1 u B cpenHEeM COCTaBMII
1,78. CpennHuii BO3pacT OKyHSI COCTaBHJI
3,5 roga. Ilo gaHHBIM OHOJOTHYECKOIrO

aHaJm3a Bce 0coOM OBUTH IOJIOBO3PEIIBIC.
Bce 4 sx3eMiuigpa oKyHsI BOIOXpaHUIHUIIA
I'POC-1 okazanuch caMKaMH.

Jlemr, Oyayun BCeneHIEM, SIBISIETCS O1-
HUM U3 OCHOBHBIX IIPOMBICJIOBBIX BUJOB U
CIOCOOEH CyIeCTBOBATh B IIUPOKOM JHa-
1a30HE PUPOJIHBIX YCIOBUM OKPYKarOIEn
Cpelbl, BBLACPKMUBATH HMX 3HAUYUTEIIbHBIE
n3MeHeHus. B HayuHO-uccae10BaTenbCKUX
yaoBax ObIIO moOWMaHO 15 3K3eMIuIsipoB
mimHoM ot 15,5 10 33 cM, ¢ maccoit 75-640
T, B Bo3pacte oT 3 u 5-9 ner (tabnuma 4).
Koa¢ppunment ynurannocta no Oynsrony
cocrasun 1,5-2,0, B cpennem 1,79.

Tabnuua 4 — OcHOBHBIE OMOJIOTHYECKUE TIOKa3aTesH Jeia Bogoxpanmwmmia ['POC-1

Bo3spactHoit Jmuka, | Cpennsa | Macea, r Cpennsas | Ynurtannocts | Komn-Bo,
cM (MHH- | JJUHA, (MuH- %
psia Mmacca, T | 1o DyIbToOHY IK3.
MaKc) cM MaKc)
3 15,5-23 18,7 75-210 123,3 1,78 6 40
5 25-27 25,9 275-370 305 1,75 4 26
6 27-28 27,3 350-385 373 1,87 3 20
7 30 30 450 450 1,7 1 7
9 33 33 640 640 1,8 1 7
Hroro 15,5-33 24 75-640 278 1,79 15 100
B ynoBax BcTpeudanuck nosnoBospessie Jlemmy, HadynHas ¢ msaTy et (Tabnauna S).
Tabmuua 5 — Bo3pacT HacTymieHHsl TOJIOBOM 3pelocTH Jiella BOJOXPaHMUIIHUINA
I'POC-1, %
Bo3spacrhbie rpymiist
ITokasarenn
3 5 6 7 9
[TonoBo3penbie - 100 100 100 100
Hemnonoso3pensie 100 - - - -
Koz-Bo, 7K3. 6 4 3 1 1

17



18

BUOJIOTMYECKNE HAYKHN KA3ZAXCTAHA Ned, 2022

[TonoBast cTpykTypa B momyinsiuu Jjemnia Bogoxpanunuma ['POC-1 - camxu (60%),

camitbl (40%) (Tabmuna 6).

Tabmumna 6 — CooTHOIIEHHE MONOB Jiemia Bogoxpanmiunina [ POC-1, %

ITon IIponieHTHOE COOTHOLIEHNE
Camka 60
Camen 40
IOBenanpHbIi -

Cynak — 1leHHbII POMBICIIOBBIN BU. B
Hay4YHO-HUCclIeoBaTebckuX ynoBax 2021
I. ObUIO MOWMaHO U MOABEPTHYTO OMOIOTH-
YeCcKOMY aHau3y | AK3eMIUIsip B BO3pacTe
1 rona. PazMepHO-BECOBBIE XapaKTEPUCTH-
KM 0coOM ObLTM creayromme: jmHa — 21
cM, macca — 110 r. YcTaHOBICGHO YTO, BBI-
JIOBJIEHHAs 0COOb cydaka Oblja HEIMoJo-
Bo3penoit. KoaddumueHT ynuranHocTH 1mo
@OynbTOHY paBHACs 1.

CocraB uxTHO(DAYHBI BOJOXPAHUIIHUINA
I'POC 2 xapakrepusyercsi HpPUCYTCTBH-
€M TpeX BHUJIOB pbIO — TIOTBa CUOMpCKas
Rutilus lacustris (Pallas, 1814), okyHb
0o0bIkHOBEeHHBIN Perca fluviatilis (L., 1758),
cynak Sander lucioperca (L., 1758).

ITnotBa (Rutilus rutilus) onun U3 mac-
COBBIX TPOMBICTIOBBIX a0OpUTEHHBIX BU-
0B pbi0. B HayuyHO-mCCleq0BaTEIbCKUX
yl0oBax ObUIO 3a(UKCHPOBAHO 25 3K3eM-
wisipoB. Ilo pesynbraram uccienoBareib-
ckux ynoBoB 2021 roma ynenbHOE 3Haye-
HUE IUIOTBBI 10 YUCIEHHOCTU COCTaBUIIO
55,6%. IIpenensHo HaOMIOMaEMBIN BO3PACT
m1oTBhI B ynoBax 2021 r. cocraBui 4 roga
IIpU MakCUMaJlbHOM JuinHe Tena 16 cM u
Mmacce 85 rpamm (Tabmuua 7). Koaddumm-
€HT YOUTaHHOCTU 10 DYIBTOHY B CpeIHEM
cocraBui 2,11. CpenHuii BO3pacT IJIOTBBI
cocrtaBui 3,2 rojaa.

Tabnuna 7 — OcHOBHBIE OMOIOTUYECKHE MOKA3aTeNN MI0TBBI Bojoxpanmwnuia [ POC-2

. Jlnuna, Macca, r Kon-
Bo3spacthoit Cpennsist Cpennsisi | YOUTaHHOCTD
s oM (MuH- JINHA, CM (vove- Macca, T | o OyapToH 5O, v
A MaKc) A ’ MaKc) ’ Y Y| o
2 11 11 25-30 27,5 2,1 2 8
3 12-14 12,8 35-55 43.8 2,06 16 64
4 14-16 14,8 60-85 71,4 2,21 7 28
Hroro 11-16 13,2 25-85 50,2 2,11 25 100

[110TBa CTAaHOBUTCS MOJIOBO3PEIION, HAYMHAs C 3 BO3pacTHOM rpymiisl (Tabnuna §).

Tabmuua 8- BospacT HacTyruieHHs TIOJOBOM 3pENOCTH IUIOTBBI  BOJOXPAHMIIHUINA

I'POC-2, %
Bo3spacTabie rpynmst
TToxazarenu
2 3 4
[TonoBo3pernnbie - 100 100
HemnonoBo3spebie 100 - -
Koin-Bo, 9K3. 2 16 7

[TonoBas cTpykTypa B MOMYJSIMU IIOTBBI Bomoxpanunuina 'POC-2 — camku (76%),
camirel (23%), (Tabnuna 9).
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Ta6muna 9 — CooTHONIEHNE TI0I0B TUIOTBBI Bomoxpanmiuma ['POC-2, %

ITon IIpouieHTHOE COOTHOLIEHNE
Camka 76
Cawmernt 23
IOBeHanbHBIM -

Oxynb (Perca fluviatilis) poOMBICTIOBBIN
abopureHHsld BujJ. B HaydHO-mCcienoBa-
TEIbCKUX YJIOBax ObUIO MONMAaHO W TOJ-
BEPrHyTO OHOJIOTHYECKOMY aHayimzy 19
9K3eMILUISIPOB B Bo3pacte 2-5 jer. Pasmep-
HO-BECOBBIC XapaKTEPUCTUKH OCOOCH ObLIN
cienyromue: auuHa (min-max) — 11-23 cwm,

Macca (min-max) — 25-210 r. Cpexnsist Macca
HCCIIEIOBAHHBIX 0Cco0ei cocraBmia 53,4 T,
cpennsis nmuHa 13,4 em. Koaddunment ymu-
TaHHOCTH TI0 DynbTOHY BapbUpoBai oT 1,6
1o 2,4 u B cpenHeM coctami 2,02 (Tabmuma
10). Cpennuit Bo3pact OKyHsi cocTaBui 3,1
JIeT.

Tabmuua 10 — OcHoBHBIE OHOIOTHYECKHE TIOKA3aTeIN OKyHs Bogoxpanminiia ['POC-2

. Jnnna, Cpennsist | Macca, r Koin-
Bo3spacrtHoit Cpennsig | YOUTaHHOCTh
cM (MUH- JUIMHA, (MuH- BO, %
psn macca, I | o Oynsrony
MaKc) cM MaKc) 9K3.
2 11 11 25 25 1,9 1 5,3
3 12-14 12,8 35-65 43,8 1,6-2,4 16 84,1
4 15 15 80 80 2,1 1 53
5 23 23 210 210 1,7 1 5,3
Hroro 11-23 13,4 25-210 53,4 2,02 19 100

[Tonogast crpykTypa B nomnyssituu oKyHst Bogoxpanwinina ['POC-2: camku — 69,4%, cam-

el — 31,6% (tabmuna 11).

Tabmumna 11 — CooTHoIIeHUE TIOJI0B OKYHs Bojoxpanuuiina ['POC-2, %

ITon [IpornieHTHOE COOTHOIICHUE
Camka 69,4
Cawmerg 31,6
IOBenanbHbIN -
Cynax (Sander lucioperca) — UeHHBII Gupckas, OKyHb OOBIKHOBEHHBIN, CyIaK,

MPOMBICIIOBBIN BUA. B HayudHO-HccienoBa-
TEJNbCKUX YJIOBaxX ObLJIO MOWMAaHO U MOIBEP-
THYTO OHMOJOTHYECKOMY aHaiu3y | sK3eM-
Isip B Bo3pacte 2 yeT. PazmepHO-BecoBbIE
XapaKTEPUCTUKU CylaKa ObUIH CIIAYIOIIHUE:
mmrHa — 23 oM, Macca — 130 . YcTaHOBICHO
YTO, BBUIOBJICHHAs 0COOb Cylaka Obuia He-
nosioBo3penoi. Koagdument ynuranHocTi
no ®ynerony paBHscs 1,1.

3akiouenne. [lo npoenennsiM B 2021
rojly Hay4YHO-HCCIIEI0BaTeIbCKUM padboTam
ObUIO BBISIBICHO, YTO Ha BOJOXPAaHWIIMIIE
I'POC-1 oburator 4 BuAa puIO: MIOTBA CH-

nent, a B Bogoxpanunumie ['POC-2 B Hayu-
HO-MCCJICJIOBATEILCKUX YIIOBaX MPHUCYTCTBO-
BaJM 3 BHUJA PBIO: TUIOTBA cCHOMpPCKasi, OKyHb
OOBIKHOBEHHBIH, Cy/IaK.

[TonBonst uroru, Mo prIOOXO3STIICTBEHHO-
My HCIHOJB30BAaHUIO HCCIIETOBAHHBIX BOJO-
€MOB PEKOMEH/TYETCSI:

Bonoxpanunumie 'POC 1 — Bogoem mio-
manpo 2150 ra, ¢ MakCUMaTbHOHN TITyOMHOM
9 M, ipu cpeaHel yOonHe 5 M, MaKCHMalThb-
Hasg mupuHa 4,0 KM, MakCUMaJlbHAs JITHHA
— 6,61 KM, pEeKOMEH/TyETCSl OTHECTU JTAHHBIN
BojioeM K kareropuu passutusi CPX (caaxo-
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BO-PBIOOBOIHOE XO3SIMCTBO), TAKXKE C IEINBI0
OCBOEHHE JIUIMUTOB PEKOMEH/IYEM pa3AeIuTh
Bonoxpanuiuiie [ POC-1 na 2 yuacrtka, nep-
BbI y4acTOK Ui BEIEHUsl CaJKOBO-PbIOO-
BOJIHOI'O XO3sIiiCTBa, BTOPOW y4acTOK ISl Be-
JICHHSI TIPOMBICIIOBOTO PHIOOJIOBCTBA.

Bonoxpanunuie ['POC-2 — Bogoem 1io-
maaeio 4350 ra, ¢ MakCUMaIbHON TITyOMHOM
12 M, npu cpeHeii myouHe 8 M, MaKCUMaJlb-
Has mupuHa 7,84 KM, MakcUMallbHasl JUIMHA
— 7,9 KM, PEKOMEH]IyeTCsl OTHECTH JIaHHbBIN
BozoeM Kk kareropuu passutusi CPX (camko-
BO-PBHIOOBOIHOE XO3SIMCTBO), TAKXKE C HEIBI0
OCBOEHHE JIUMUTOB PEKOMEH/IYEM pa3AeIuTh
BOJIOEM Ha 2 y4dacTKa, MEePBbIM y4acTOK IS
BEICHUS CaJKOBO-PHIOOBOHOTO XO3HCTBA,
BTOPOM y4YacTOK AJIsI BEAEHUSI IPOMBICIIOBO-
ro pbIOOJIOBCTBA.
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Exioacmyz MAIC-1 men MAIC-2
Cy KOUManapoluvlH, UXmuogpayHacvlHvly
Kaszipzi scazoaiivl yHeane
OanvIKUWapyauibliblKmulK RAOANAHY
nepcnexkmueanapul

Anoamna

byn evinvimu-zepmmey orcymvicor 2021
JHCHINRbL  EBUILIMU  3epmmeyiep Mamepu-
anoapvl OoubiHWA JACYpeizindi. 3epmmey-
nep Exiocmyz MADC-1 swcone MAIC-2 cy
KOUMAnapwulHOa JHcypeizinoi. 3epmmenemin cy
00vekminepiniy PU3UKATbIK-2e02paAPUATbIK
cunammamaceyl  YCblHbLIEAH. T binbimu-
3epmmey  HCYMbICIAPLIHGbIY — Hamuicenepi
oouvinua MADC-1  owcone MADC-2 cy
KOUManapsvl — UXmuo@QayHacvlHbly — MypiiK
Kypamol — anblkmanosl.  bBanvikmapowiy
Heei3el OUONO2UANLIK KopcemKiwmepi Oene
Y3bIHOLIZbL (O1UeMOTl KYPOLIbIM - MUHUMAT-
Obl, MAKCUMANObL JiCOHe opmauia), OeHe
canmazel (MUHUMANObI, MAKCUMANObL HCIHE
opmawa) cunammangan. Ocvl 3epmmeyOin
Maxcamsl 3epmmenemin cy auoblHOAPbIHbIH
Qusukanvik-eceocpaguaniely  cunammama-
Cbl, UXMUODAYHAHLIY ~MYPAIK  KYPAMbIH
aHbIKMay, OanblKmapea OuoLoSUsIbIK MaJ-
o0ay Jcypeizy Jicone 3epmmenzet cy auoblh-
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0apviH  OANBIK  WaAPYaubLIbIELIHOA NAlload-
JAHY JHCOHIHOe YcwblHblcmap Oepy 6onbin
mabviniaosl. JKypeizineen 2vlibiMu-3epmmey
IHCYMBICIAPBIHBIY,  KOPLIMBIHObICHL  OOUbIH-
wa [lagnooap obavicvl Exidbacmys ayoanwi
MADC-1 ocone MAIC-2 cy Koiimanrapwit
OAnbIK WApPyaubLIbIEIHOA NAUdAlany 001-
BIHULA YCHIHBIMOAD YCbIHBLIObL.

Tyuinoi cozoep: Qu3suKanviK-
2eoepauaAnblK,  CUNammamacvl,  UXmu-
ogayna,  banvikmapovly — OUOIOSUSANBIK

Kepcemxiwmepi, cy Kouma

The current state of the ichthyofauna
and prospects for the fishery use of the
reservoirs of Ekibastuz GRES-1 and
GRES-2

Summary
This research work was carried out based
on the materials of scientific researchin 2021.
The studies were carried out at the reservoirs
of Ekibastuz GRES-1 and GRES-2. The
physical and geographical characteristics of

the studied reservoirs are presented. Based
on the results of research network surveys,
the species composition of the ichthyofauna
of the reservoirs GRES-1 and GRES-2 was
determined. The main biological indicators
of fish are described, such as body length
(size structure - minimum, maximum and
average), body weight (minimum, maximum
and average). The purpose of this study
is to provide physical and geographical
characteristics of the studied reservoirs,
to determine the species composition of
the ichthyofauna, to conduct a biological
analysis of fish and to give recommendations
on the fishery use of the studied reservoirs.
Based on the results of the research work,
recommendations on the fishery use of
reservoirs GRES-1 and GRES-2 of the
Ekibastuz district of the Pavlodar region are
presented.

Key words: physical and geographical
characteristics, ichthyofauna, biological
indicators of fish, water reservoir

Mamepuan nocmynun 6 pedaxyuro
8.11.2022
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HAXOAKA HCKOITAEMOTO NEIMEPHOI'O JIbBA PANTHERA SPELAEA
HA TEPPUTOPUU KAZAXCTAHA

B.H. AausicoBa, I.E. Acbu16exoBa, M.1O. Kniumenko, H.E. TapacoBckasi
Ilasnooapckuii nedacocuueckuil ynusepcumem, 2. [lasnooap, Kazaxcman

Annomauus

B cmamve paccmompenvl 6onpocwvl 00u-
manus newjepnozo n1vea Panthera spelaea
Ha meppumopuu Kazaxcmana u conpe-
O€NIbHLIX  MeppUmopull 8 Njelcmoyene.
Tewepnbiii 1€ sa6121c5 00HUM U3 HAUOO-
Jlee KPYNHbIX npedcmasumereli cemeticmaa
KOWLaubUx, OCMAamKi KOMopo2o U3eecnHmbl
U3 OMIOHCEHUL NO30HE20 HeoNn1elcmoyend
8 CONpoBodNCOeHUU npedcmagumenel ma-
MOHMOBOU (hayHvl. AHanu3z paouoyenepoo-
HbIX OAHHBIX OpPYeUX HAXOOOK NeujepHoco
JIb8a YKa3bleaem HA OUANA30H e20 00u-
manusi om 50 000 oo 14 000 nem nazao.
Onucana Haxooka nie4esoti Kocmu neujep-
HO20 1b6a (8blMepuiuli N008UO Tb808, HA-
cenaswuti 8 snoxy nieivcmoyena Espony u
Cubupn) 5moeo nepuooa u3 MecmoHaxoxc-
Ooenusi 03. Mapanowvl (Ilasnodapckas o06-
aacmo).

Knroueswvie cnosa: naneonmonoeus, ne-
wepnwiti 1ee Panthera spelaea, nneuyesas
kocms, Ilasnooapckoe Ilpuupmoiuibe

Beenenne. DBoolus OecrpepbiBHA BO
BPEMEHM M INPOCTPAHCTBE, UAET IPOLECC
BCEBO3MOJKHBIX aJanTaluil >KUBBIX Opra-
HU3MOB K U3MEHSIOIIMMCS YCIIOBHSIM OKpY-
xarorei cpeapl. Opranu3mamu npuoOpe-
TAeTCsl MHOXKECTBO MOP(OIOTHYECKUX U
CBSI3aHHBIX C HUMU (PU3UOJIOTHYECKUX U3-
MEHEHMI. DTO MOYKHO MIPOCIEANTD 10 Hail-
JICHHBIM HCKOIIA€MBbIM OCTaTKaM IPEBHUX
KHUBOTHBIX, MPOAHAIU3UPOBAB OCOOEHHO-
CTH WX CTPOEHUS W (PyHKIIMOHAILHOCTH.
IlomydeHHBIE TaHHBIE JAIOT BO3MOXHOCTB
IPEANOIOKEHHUS YCIOBUM UX CYIIECTBO-

BaHUs, KIMMaTHYECKYI0 0OCTaHOBKY TOTO
BpEMEHH, OCOOEHHOCTH JaHamadTa Tep-
PUTOPUH, I7I€ HAalIEHbl UCKONIAEMbIE€ BH]IbI
KUBOTHBIX.

OpHoil M3 MNpUBIEKATEIbHBIX TPYIII
WCKOTIA€MBIX MJICKOIIUTAIOIINX SBJISIOT-
CSl XUIIHUKHU, KOTOPbIE MaJlOYMCIIEHHBI B
CPaBHEHHH C JIPYTUMH BUIAMH (KOIBITHBI-
MU, XOOOTHBIMHU U JIp.) B UHUCJIE HAXOJOK C
najeoMecToHaxoxaeHuil. M3ydenue ma-
neoOHZIOB Ka3aXCTAaHCKUX MYy3€eB IMO/-
TBEPKJIAIOT (PAKT PEIKOCTH HAXOHAOK XHIII-
HBIX MJICKOMUTAIOUMX IeiicToneHa. Tak
MpU aHAJIM3€ MaJCOHTOJIOTHYECKUX KOJI-
JIEKINI KpaeBeIueCKUX U BEIOMCTBEHHBIX
my3eeB Ceepo-Boctounoro Kazaxcrana
(ITaBnomap, Cewmeilt, Ockemen, Kokiie-
tay, [leTpomaBioBck, AcTaHa) BBISIBICHBI:
MaJIbId TICLIEPHBIA MEABEIb U MEIIECPHBIN
neB. Haxoaku Manoro mnemepHoro meu-
BEJli M3BECTHBHI U3 MECTOHAXOXKIEHHUS .
Kynnysusl (Boctounsiii Kazaxctan) wu
MouceeBka u I'puropseBka (IlaBmomap-
ckoe [lpumpreimbe) [1]. Hanbonee npes-
HUE OCTAaTKH U3 PAHHUX IJICHCTOIICHOBBIX
oTnoxeHu orpsina Carnivora W3BECTHBI
B COCTaB€ MOJITYCK-JIEOSIKBUHCKOTO KOM-
wiekca u3 MecToHaxoxkaeHus [lommyck,
N.A. Bucio6okoBa oTHecna ux K cabnesy-
0oii komke Homotherium sp. [2]. U3 men-
kux komradbux B 2017 romy Obu1 HalgeH
IUCTAJIbHBIM OTAEH 3aJHCH KOHEUYHOCTU
Manyna (Felis manul) B MeCTOHaX0XIEHUN
I'puropbeBka (ITaBmomapckoe IIpuupThi-
mbe). A. lllnanckuil cuuraer 3Ty HaXOAKY
YHUKQJIBHOMW, YUUTHIBAsL €€ T€0JIOTMYECKAN
BO3pAcT — MepBasi MOJIOBUHA CPETHETO HEO-
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IJIEMCTOIIEHA B 3TO BpeMsl MaHYJ BXOJWII B
COCTaB MPUUPTHILICKOTO (ayHUCTUYECKOTO
KoMmIuIekca [3].

Marepunanasl U meroabl. OgHUM U3
npeacraButeneit orpsima Carnivora (mo-
notpsan Feliformia, cemeiictBo Felidae,
pon Panthera) B TUIEHCTOIICHOBYIO 3TIOXY
Ha Tepputopun Kazaxcrana 6bu1 Panthera
spelaea. D10 - BbIMepIINi TOABUA JIbBOB,
HAaceJsBIIMK B 3IOXY IercTouneHa EBpo-
ny 1 Cubups. SABmnsics onHuM u3 Haubo-
Jee KPYIHBIX MpeACTaBUTENeH cemeiicTBa
KOIIAYbUX 3TOTO nepuoaa [4].

[lemepnsiit neB Panthera spelaea Obun
mpoKo pacnpoctpaneH B CeBepHoii EBpa-
3uM, Ha Ansacke u FOkoHe B mo3aHeM Iiiei-
crouene. Ananu3sbl JIHK yka3piBaror Ha OT-
JMYre OT COBPEMEHHBIX JHBOB (Ha YPOBHE
BUJA), TAK YTO €r0 UCUE3HOBEHHE B I031-
HEM IIJICHCTOLEHE CIIeyeT paccMaTpuBarh
Kak BeIMHpaHue. HoBble pajnoyrinepoHbie
JTaHHBIE T10 MELIEPHOMY JIbBY CO BCETO €r0
apeajia BMecTe ¢ OIlyOIMKOBaHHBIMU JlaTa-
MU JpYyTHX uccaenaoBanuii (n3BectHo 111
JIaT) yKa3bIBAIOT HA CYIIECTBOBAHUE U BbI-
MUpaHue UX B EBpazuu B HMHTEpBajie OK.
14—-14,5 TeICc. n.H., a Ha Ansicke U HOxone
MPUMEPHO ThIcAYy JieT coycrsa [S]. [na
Oro-3anagnoro [Ipubaiikanbsi 1aHHbBIE 11O
00WTaHUIO MEIIEPHOTO JIbBA PAIUOYTIIEPO-
HbIM METOOM OIIPEENIEHbl B JHANa30He
21-20 teic. net Hazan. [Ipu uccnenoBanum
mutoxoHapuaibHoi JIHK ycranomieno,
YTO NEIIEPHBIH JIEB YK€ 0Koulo 50 ThIC. JIeT
HazaJl IpeTepries 3HauuTeIbHOE YMEHbIIIe-
HUE TEeHETHYECKOro pa3HooOpasus, HTo,
OYEBUIHO, CBUACTEILCTBYET O Hayajb-
HBIX JTamnax BBIMUpPAHHS ITOro Buaa [6].
Ha ocHoBe uMeEIONIMXCS JaHHBIX MOYHO
NPEINONOKUTh, 4T0 Panthera spelaea
MPOCYIIECTBOBAJ Ha OOO3HAYEHHBIX TEp-
PUTOPHUSIX 10 KOHIa mieiicToneHa. M3BecT-
Hbl HaXOJIKU OCTaTKOB MELEPHOIO JbBa U3
MectoHaxoxieHus: CepreeBo Ha p. YynbsiM
(Tomckas 00m.). Ha dparmMeHT quctambHOM
yactu janbl (metacarpale IV) ycranosien
pamuoyrieponHbii Bo3pact AMS meTonom
34280+737 BP (UBA-38455). Orta Haxon-

Ka Ha CETONHSIIHUN NEHb SIBIISICTCS caMOU
MOJIOZIOW B PABHUHHOW dYacTH 3armaJHOn
Cubupu [3].

Haxonku Panthera spelaea w3BecTHBI
u ¢ teppuropurn Omckoro [IpuupThImIbs.
N3 xomnekuit OMCKOro My3esi U3BECTHBI
mJieueBasl KOCTh, 4eper, Jionarka U Ta3o-
Basl KOCTb IEIIEPHOro JbBa. DTU 00pa3Lbl
MOKa3ajau BO3pacT crapiie 46 ThICSY JeT.
CpaBHeHue Hanboliee MOIOIBIX PaJUO-
YIJIEPOAHBIX JaT IO TEIIEPHOMY JIbBY W3
pa3HBIX YacTeil ero apeana, MOKa3bIBaeT
Ooiee paHHEe €ro MCUE3HOBEHUE Ha Tep-
putopun  3anagHo-CHUOUPCKONH paBHUHBI
u Oosee mo3nHee B SIKyTuw, Ha Ypasie U B
Espone [3].

Ha teppurtopun Kaszaxcrana B [laBio-
napckoM IIpuupteinbse B 2005 roay B 00-
pBIBUCTOM 4YacTu 03. Mapanabl HaleHa
TJIedeBasi KOCTh TMEMIEPHOTO JibBa (OMpE]I.
[manckuii A.B.). MapanauHckas BIajau-
Ha HaxoauThes B 70 kM BocTouHee [laBio-
napa. Pacnonoxena Ha cnabo yBalucTOM
paBHHMHE, yrmyOuBmmch B He€ Ha 110 M.
omroniieobpasHoii opmbl, tuamerpom 15
KM, Ha JIHE KOTOPOU HAXOAUTHCS 03€PO JIn-
aMeTpoM 8§ KM.

OKpecTHOCTH BIIaIUHbI — YETBEPTUYHAS
TeoJIOTUYEeCKasi CHCTeMa, HMMEIoIIash BO3-
pact 3,5 MJTH JIeT, @ BO BIIaJuHE OOHAKH-
JIUCh CJIOM HEOTE€HOBOM CHCTEMBI, BO3PACT
KOTOpPOM 25 MIIH. JIET KOCTHBIE OCTATKHU UC-
KommaeMoi ¢ayHbl B OCHOBHOM TpEICTAaB-
JIEHBI TOJIBKO U3 YE€TBEPTUUHOU CUCTEMBI.

BunoBoii cocTtaB nmpencTaBieH:

Carnivora: Panthera spelaea — nemep-
HBII JIEB.

Proboscidea: Mammuthus sp. — MaMOHT.

Artiodactila: Paracamelus sp. — Bep-
Omro.

Perissodactyla: Coelodonta antiquitatis
(Blum) — mepcTUCTBI HOCOPOT.

Taxoke oOHapyKeHa KOCTh TAPHOKOIBIT-
HOTO, MPEAMNOJIOKUTEIHFHO U3 HEOTCHOBOM
CUCTEMBI [7].

[InedeBast KOCTh MEHIEPHOTO JibBa IO-
CTynwjla B My3elHbld KoMmIuiekc [laBnio-
JAPCKOTO TeIarOrMuecKoro YHUBEPCUTETA
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(manee MK TIITY) B 2005 romy, 3aperu-
ctpupoBara 1o Nel169/2005. Jlns ompe-
JIeTICHUS] ¥ ONHMCAaHHS IUICYEBOH KOCTH
Panthera spelaea wicnionb3oBanach METO-
nuka B. I'pomoBoii [8].

PesyabTarsl u 00cyxaenue. Onucanue

IJIEYEBOM KOCTH TelepHoro jgbBa u3 MK
IITY.

[[BeT kOoCTH pBLKEBATO-CEPBIA, MECTA-
MU cepoBaThlid. Cie10B OKaTAHHOCTHU HET.
Munepanuzanus cnaboit crenenu. Co-
XPaHHOCTh KOCTH Y/IOBJICTBOPHUTEJIbHAS,
JaCTHYHO pa3pylieHbl amudu3sl (puc.l).

[IpaBas muieueBast KOCTh IPEICTABIISET
co00il UTMHHYIO0, TPyO4aTyr0 KOCTh, OJIM3-

Puc. 1. Ilneuesas kocmv Panthera spelaea

Kasl K TUIEYeBOMY CyCTaBy €€ 4acTh ryO4a-
tasg. Ona umeet anuny =~ 300 MM (I1MHA HE
MoJjiHast, 00JIoMaH OJIOK IIJIEYEBON KOCTH ~
25 mMm), a mpuHy 51,2 MM B IIMPOKOI Ya-
cTH 1 33 MM B y3Koii yactu koctu. Ha rmpok-
CUMAaJIbHOM KOHIIE PacrloiIoKeHa YaCTUIHO
paspymeHHas ronoBka (Caput humeri),
60111011 Oyropok (Tuberculum maius) pas-
pyiueH. JlarepanbHasi MOBEPXHOCTh B HUXK-
HEeH 9acTH BBIPAKEHHO BBIITYKJIa B OOKOBOM
HanpasieHuu. ['pebenb Gombiioro Oyrop-
Ka (crista tuberculi majoris) XopoIio BbIpa-
KCH U TIEPEXOJIUT B HIDKE B JICTBTOBUIHYIO
Oyrpuctocts (tuberositas deltoidea) xoto-
pasi IPOXOAMT MO CepeNHEe MEepeaHel mo-
BEPXHOCTH KOCTH U 3aKaHIMBACTCS OJTHKE

K caMoi y3Ko# 9actu nuadusa JUCTATLHOM
4acTH KOCTH. JlaTepanbHbIi HaAMBIIIEIIKO-
BbIIl TpeOeHb (crista supraepicondylaris
lateralis) HemonHBIN, OOIIOMaH BMECTE C
JaTepalbHBIM  HAJIMBIIICIIKOM U TOJIOB-
KOM MBIIIEIKa IjIedeBor kocthu. Mmeercs
HaJIMBIIIEJIKOBOE OTBEpPCTUE IMMpUHON 10
MM, BbIcOTOM 18 MM. MenuaasHBIN Haj-
MBIIIEJIOK MPEACTAaBIEH HE IOJHOCTbIO,
OTCYTCTBYET 3aJiHSIsl 4YacTh HAJMBIIIEIKA
M3-3a pa3pylieHus 0J0Ka IIe4eBoi KOCTH.
B cBs3u 3TUM MONHBIE JTAHHBIE TPOMEPOB
MPEACTaBUTh 3aTPYAHUTEIBHO.

CornacHo mNpeACTaBIEHHBIM HAy4YHBIM
HMCTOYHMKAM, HAXOJAKU MELIEPHOrO JbBa
M3BECTHBI U3 compeaenbHbix ¢ Kazaxcra-



BUOJIOTMYECKNE HAYKHN KA3AXCTAHA Ned, 2022

HoM Tepputopuil (Omckoe ITpunpTsinibe)
U apeajl ero paclupoCTPaHEHUs B MO3AHEM
HEoIJIeiCToIeHe OBblT MPAKTUYECKU TI0
Bcell CeBepHoll Ionmapkruke: ot bpuran-
ckux 0-BoB 10 Yykorku, Amnsicku u Cese-
po-3anaaHoii Kananpl, oOuTas u B BBICO-
kux muporax Apkrtuku [9]. Ilo mMHeHuro
[[Inanckoro A.B. ocTaTku nemepHoro JbBa
(Panthera spelaea) natupyrorcsi, HaunHas
CO CPEIHEr0 HEOIUICHCTOLIEHA B COCTaBe
KPYIHBIX MHOTOBHJIOBBIX MECTOHAXOX-
JIEHUH U €AVMHUYHO B Mpeesiax HKHOIO
U CpEJHEro IMIMPOTHOTO pailoHa 3amaj-
HO-Cubupckoii 300reorpaduueckor mpo-
BUHIINH, JocTuras 60° c.I1. B MO3IHEM He-
OTUIECHCTOIIEHE U3 OTIOKEHHUI TOOOILCKOTO
Bo3zpacta llaBnomapckoro Ilpumprhibs
[3]. UsBecren Panthera spelaea v w3 ma-
neoHtonoruyeckux koyuiekuud MK TIITY.
Takum 00pa3om, B HAy4qHOU JUTEpaType
€CTh YIIOMUHaHMsI, HO He ObLIO ONMUCaHUs
Haxo/0K MEIIEPHOT0 JbBa C TEPPUTOPUU
Kazaxcrana.

3akirouenne. Vcxonst U3 noiayyeHHBIX
JAHHBIX, TUIEYEBasi KOCTh XUIIHUKA U3 Me-
CTOHAXOXKJEHHsI 03. Mapaliapl NpuHajIe-
JKUT TIeHepHOMY JIbBY Panthera spelaea.
CornacHO ONMUCAHUIO KOCTH, MOJTYYEHHbIE
MPOMEPHI  COOTBETCTBYIOT IOKA3aTEJsIM
napamMeTpoB OINpPEAENICHNUs TaHHOTO BUJA.
KocTHple ocTaTtku uckomaemoit (ayHbI ¢
MECTOHAXOXKJIeHUs1 03. Mapanasl npen-
CTaBJI€Hbl W3 YETBEPTUYHOM CHUCTEMBI M
COMOCTAaBUMBI C JaTHUPOBKAMHU OOWUTaHUs
Panthera spelaeca s rora 3amaguoit Cu-
Oupu. B pampHeiimeM npenonaraercs
MPOBEICHUE TEHETHUYECKOrO M paJroyriie-
POJHOTO aHajaM3a MaJeOHTOJIOrHYECKOTO
MaTepuaa.

Nudpopmanuss 0 ¢GUHAHCHPOBAHUM.
JlanHble ucciieoBaHUsl ObLIM MPOBEIECHBI
IIPU NOAAEPKKE BHYTPUBY30BCKOIO IpaHTa
1o npoekry «llaneorenernueckuili aHanus
CKEJIETHBIX OCTaHKOB Panthera spelaea
(memepHbIt JI€B) U3 KOJJIEKLIUU My3es
[I1Y» norosop Ne 5 ot 01.07.2022 .
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Kazaxcman aymazeinan Kazoa yneip

apvicmanvinviy Panthera spelaea

maowiysl

Anoamna

Maxanaoa yneip apvicmanvl Panthera
spelaea Kazaxcman aymazgvinoazel dcone
nielicmoyenoezi ipeenec aymakmapoagvl
MeKeHoey — Opmacvl  Kapacmulpbliaobl.
Yyeip apvicmanvl mbicvlx myKbimMoacviHblH
(Felidae) ew ipi exindepiniy 0ipi 60100bl,
OHbIH KANObIKMAPbl MAMOHM (AYHACHIHBIH
oKindepimen  Oipee Kewl  NleUCMOYeH
weeinodinepinen oeneini. backa yneip apoi-
cmanoapsl  MabvLIAH — PAOUOKOMIPMEK
oepexmepin manoay 50 000-nan 14 000
JHCHLL OYPBIH MIPWINIK emy OpmAcbiHbIY
aykelmblH Kopcemeoi. Mapanovl Keniniy
(Ilasnooap obnvicvl) OPHAIACKAH JCEePIHEeH
ocbl  Ke3eyoeli  yHeip  apblCMAHbIHbIH
ubly cyueciniy maobwlyvl (Nielcmoyen
0ayipinoe Eypona men Cibipoi mexenoe-
2eH  apbiCMAHOAPObIH HCOUBLILIN KEeMKeH
Mapmaxuacsl) CUnammanzaH.
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Tyiiinoi ceszoep: nanenmonozus, yH2ip
apvicmanwl Panthera spelaea, Ilasnooap
Epmic oyipi.

The discovery of the fossil cave lion
Panthera spelaea on the territory of
Kazakhstan

Summary

The article describes the problems of
Panthera spelaea habitation in Kazakhstan
and adjacent territories in Pleistocene.
Cave lion (Panthera spelaea) was one
of the larges members of Felidae, which
remains have been known from sediments
of the late Neopleistocene accompanied

by representatives of the mammoth fauna.
The radiocarbon data analysis of another
finds of the Cave lion shows the habitation
period from 50 000 until 14 000 years
ago. Scientists determined find of shoulder
bone (Humerus) of the Cave lion (extinct
subspecies of lion, inhabited Europe and
Siberia during the Pleistocene period) of
that period from the location Maraldy Lake
(Pavlodar region).
Keywords: paleontology,

Panthera spelaea, Humerus,
Irtysh area.

cave lion
Pavlodar

Mamepuan nocmynun 6 peoaxyuio
12.11.2022
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OKYIIBIJIAPABIH 3EPTTEY BIVIIKTIJIEPI MEH OJIAPIBIH
SUATKEPJIIK )KAPBICTAPIAFBI TUIMAIJIIK APACBIH/IAFBI
KATBIHACTBIT'BIH 3EPTTEY

E.10. Bapaakosa', H.II. Koporoxa', K. Tysmuaunosa', A.K. Illlapunosa*
! [Tasnooap nedazocukanvix ynusepcumemi, Kazaxcman Pecnyonukacet, [lagnooap K.
2 Topatievipoe ynusepcumemi, Kazaxcman Pecnybnuxacsi, I[lasnooap .

Anoamna

byn  maxanaoa  orcapamseinvicmany-
MAmMemMamuKanvlK YuKki naHoepi OOubIHuA
ONUMNUAOALA KAMBICYULLIAPObIH 2bLILIMU-
3epmmey 0a0bLIAPLIHLIY OAMY 0dpexuceci
MeH KepcemKiwmepi apacvlHOazel baiia-
HbICMbL 3epmme)y Hamudicenepi Oepincen.
3epmmeyee Kazaxcmannviy apmypni oky
opviHOapvinoa okumuln 13 nen 17 dcac
apanvizvinoazel 60 adam Kamvlcmol. IKC-
nepumeHm o6apuvlcblHOa eKi mon KYpulLiovl.
IKCnepuMeHmmix dHcaHe Oaxwvliay. 3epm-
mey 0ag0blIaAPbIHbIY — OeHeelin meKce-
py yuwin Research Skills Development
Framework wenbepi asacvinoa azipniencen
Mancelpmanap naudaiansvliovl. 3epmmey
bapviceinoa  3epmmey  0AObLIAPLIHLIY
oamy Oapediceci MeH OKYUIbLIAPObIH HCbl-
HbICHL MEH JICACbl ApPAChIHOA eUKAHOAll
OaIAHbIC AHBIKMAIMAObI.

Homuoicenepoi manoay oxywvinapowiy
apmypni OeHeelioeci OIUMNUAOAIAPOAZbl
EbLIbIMU-3epmmey 0a20bLIaAPbIHbIY
oamy Oapediceci MeH KopcemKiumepi
apacvlHoazvl  OAUIAHBICMbL  AHBIKIMAObL:
3UAMKEPAIK cauvlcmoly Oapediceci
He2YPIbIM dHcogapuvl bonca (mMexkmen, Kaud,
00nbic, pecnyonuKa), CORYPiviM OKYULbIHbIY
3epmmeywinik Kabiiemi OoublHuLa opmauia
banwl scozapel bonaowvl. Tayenciz alHviMa-
aviiap yuwin T-Cmyoenm mecmine catikec
Mmanywi30vLavlK Oeneetii 0,015 6onovl. Byn
Homudicenep OKyWbIIApObl  ONUMNUAOARA
0aubliHOayea KaAMulCKAH —MY2animoepoiy
bakwiiayiapvimen calikec Keneoi. 3epm-
mey asmopiapvl OIUMNUAOA2A OAUbIHOBIK
Ke3iH0e meK OiniMoi Karblnmacmuipyaa

2ana emec, COHbIMEH Kamap, 3epmmeyulinix
0az20blL1apovl oamvimyea 0a KOHil 66y
KepeKmiciH anza mapmaobl.

Tyiiinoi ce3oep: 3epmme)y 0a20vliapul,
CbIHU MYPRbIOAH OULAy, CbIHU Oazanay,
UHMENNeKmyanoblk 0amy, MUiMOLTIK.

Kipicne. bananapne! 3 moHi 60iibIHIIA
3UATKEPIIIK CallbICTap MEH OJIMMITHA aIapFa
JMaWbIHAAY MYFTIMACPIIH Te1aroruKaibIK
KbI3METIHJET1 MiHAETTepAiH Oipi OojbIn

taObitanbl.  Kemreren — myramimaepaiH
TOKIPUOECIH JKANMbUIAy JKOHE THIMJII
TOXIpHOeH1 aHBIKTay  JKac AKOHE

TOXIpHOeN MyFalliMAepre OKyIIbLIapIbIH
HOTHIKEJIEPIH KaKcapTyFa KOMEKTECE/I].

2021 JKBIIIBIH JKEJITOKCaHbIHIA
Kazakcran wmyramiMaepiHiH 3UATKEPIIK
capIcTap MEH OJWMMIIMazajapra Oa-
Jlajapasl JaibIHIAY OOMBIHIIIA

TOXKIpUOECIH 3epaelniey/li Makcar eTKeH
3eprrey OKyprizinmi. JKapareuibicTaHy-
MaTeMaTUKaJIblK LUKIIH 38 MyFanimi
KATBICKAH 3€pTTeYy OKYIIBUIAPFA IKOFAPBI
HOTIDKENIEpre KON JKETKI3yre  JKoHe
TYbIHJAFaH KUBIHIBIKTApAbI COTTI MKEHYyTre
KOMEKTECETIH JaFJblUIapbl aHBIKTayFa
OarpiTTanran. CayaHama HOTHOKeNEpi O0M-
BIHIIIA MYFaIMACPIiH 75%-bl aKmaparThl
©3 OeTiHIle Tayblll, 3epTTedl Oy Herisri
KKETTI mapT 00w TaObUIaABI Jem ca-
Haiapl. EKiHII OpbIHAAQ CHIHM Oiay
narapickl TYp (cypanrangapiabiy 73,7%).
ConbiMeH Karap, myramimaepain 89,5%
- Bl TamnchIpMajapibl KYpacThIPYIIbLIAP
MEH CTYIEHTTEpHIH op Typii onmeduer
KO3/IepiH KOJIJaHa aJlaThIH/BIFbIHIA YIIKEH



BUOJIOTMYECKNE HAYKHN KA3AXCTAHA Ned, 2022

KayinTi kepeni, an 60,5% - »1 OGanmamapra
CEHIMJI Koe3[epll KOJJaHyFa >KOHE o3
KO3KapacTapblH KOpFayFa YHPeTy apKbLiIbl
KayinTi azaiTyra OonaTelHbIHA ceHiMl [ 1,
c.1-5].

Aknapartel o3 OeTiHme Taly KoHE
3epTTey MYMKIHJIT1, CBIHU OHJIay, CeHIM/I1
KO37epai TaHzay, 03 Ke3KapachlH KOpFay
MYMKIHIITT - MYHBIH 0opi  3epTTey
JaFabUIaphl TOOBIHA KaTabl.

AJbIHFaH MOJIMETTEepre CyieHe OThI-
PBIT, €H aKChl 3epTTey Jarabuiapbl Oap
CTYACHTTEp  OJMMIIMAJAJIapAa  HKAKChI
HOTHXKenepre ue Oosiajpl JereH Oomkam
Kacannpl. AJFaml  peT  CTYAEHTTEPAiH
3eprrey Oumikrepi MeH amarabuiapbl A.U.
[MepbakoB mnen H.B. Ky3pmunanbiH
KOC10U-IIe1arOruKaJIbIK OLTIKTEPIHIH
KypbuibiMbIHa eHrizinai. Coman 6epi 3ept-
TEYy JaFAbUIAPBIHBIH KOITEreH KIKTeysepl
naiaa 6omasl [2-9].

Mbeicansl, K.I1.Kopnuesa MEH
H.H.lllymapuHanbiH KJaccuukanusi-
chl OOWBIHINIA 3EpTTEYI JaFAbUIapFa XkKa-
Taabl: OYKUT MOceNieHI TyTacTail KamTy
MYMKIH/IIT'1; 36pTTEy TalChIPMAChIH TYPhIC
KOI0 MYMKIHJIITI; KOWBUIFAaH MIiHAETTEpAl
mienry oxictepin Oaramail Oinmy; 3eprrey
KBI3METIH JKOcCmapiail Oury; KOWbUIFaH
MIHJIETTIH OHTAMJIBI MISHIIMIH 1371eH Oly;
TaHJaJFaH 3epTTey OMICTEeMECIH iCKe
acelpa OlTy; KosjaHOasbl (3epTXaHajbIK-

1-kecte - ToxipuOenik TONTHIH KypaMbl

MPAKTUKAIBIK) cabaKTapAblH KeMeriMeH
OHBIH aKMapaTThUIBIFBI MEH  JIQJIITTH
Oaramnaii Oiy [9, c.4].

Marepuannap MeH 9JIicTep

Ocel  3epTTey asdceiHAa Anenauaa
YHUBEPCUTETIHIH (ABCTpaHs) OKBITY XKOHE
KOCIOM /1aMy OpTaJIbIFBI 931pJiereH KIIaccH-
(dbukarus KoaaaHbUIABL. byt KiKTey o31HIH
THIMJIUTITIH KONTETeH OKY OPBIHIAPBIH/IA
pacTaapl: MEKTEnTep/e A€, YHUBEPCUTET-
tepae ae [10-13]. Ocol kinaccudukanusra
coiikec 3epTTey MAarJblIapblHa MbIHAJIap
KaTaJIbl:

1. Makcar KOK0 IKOHE 3epTTEYIiH
HETi3T1 uaesaapblH aHBIKTay MYMKIH/IIT1.

2. Kaxerti aknapartsl Taba Oiiy.

3. AnpHFaH  akmaparTel  Oaranay
MYMKIH/IT1.

4. Jlepextepni xKyiieney koHe 3epTTey
OapbIcbIH OacKapy OLTIrI.

5. AnbIHFaH JepeKTep/l Taljgay KoHe
CHHTE3/Iey KalijerTi.

6. 3epTTey HOTIKEIEPIH KOMIITIKKE
KETKi3e Oly.

DOKCHEpUMEHT  VIIIH  OKYIIbUIapIbIH
2 TOOBI KYpBUIIABL: ToXipuOeni Tom —
oNMUMINaianapra  JalbIHIBIKICH  aii-
HaJBICATBIH  OKYIIbLIAp, ai Oakpuiay
TOOBI — OJMMIHAJIajIapra KaTbICTIAWTHIH
okytbLIap. ToxipuOemik TonTel 29 OKyIIbI
KYpaJbl, camaliblK CUIIaTTaMackl 1-kecreme
KEJTIpiIreH.

Onumnuaganapaarsl
Kempicsl | Onumnuaganapra .
Ton canarnl Kacer o o .. HOTHKEIUIIK
ep / ofien | malbIHABIK Mep3iMi
Hotmxect ok — 8 de;
13 xac — 5 . o
MexTenTik aeHred — 7
14 xac —
-<1xpm1—12;. Yell.;
TOKIPUOECITIK 10 - 1-3 b1 — 11; Kananker nexreit — 8
15 »xac — 6 13/16
-> 3 KbIT — 6. Yell.;
16 xxac — 5 o
PecnyOnukaibik neHrei
17 xxac — 3
— 6 yen.

bakputay T0Ob1 31 OKyIIbIIaH TYPIIBIL.
Tonm kypambl KaFbIHaH J1a €PEKIICTICHII.

DKCTIEPUMEHTTIH OapibIK KaThICYIIbBLIAPhI
opTypii oKy opsiHAapbiHaH: [laBmomap k.
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H3M, Mexren-rumMHazusiiap MEH JULEen-
Jep, *anmbl OuliM OepeTiH MEeKTenTepAeH
0O0JIIBI.

3eprrey JaF IbLUTAPBIH JaMBITY
neHreiiin Tecriney ymriH "Research skills
development framework" o3ipneyminepi
YCBIHFaH €Ki IIaFbIH FBUIBIMH MOTIH MEH
OCBI MATIHJIepre OipKaTap TarcbipMaiapibl
KaMTUTBIH KyHe TaHaan ansiHasl [10, 13-
16 6errep].

JlnarHocTrKaHBIH KOJIJTaHBUIaThIH
TYPIH TaHJAyJAblH apTHIKIIBUIBIFBl -Tall-
ceIpMaJiap KeseMi a3, 6ipaK COHbIMEH Oipre
JIaF IBUTAP/IBIH YIIKEH TOOBIH KAMTH/IBI.

TecTineyre KarbICyIIbl aBTOHOMHMSIHBIH

opkaiiceichiHa ue ©Ooma amaael. Erep
KaTBICYIIIbI aBTOHOMUSHBIH 1 JeHreiinme
mebepiikke we Oonca, Oyl OHBIH OV
me0epniKTi MyFaTIMHIH erKeH-TerKei
OacIIBUIBIFBIMEH  KaOBIK  3epTTeyliepe
FaHa KOJJIaHA aJIaTBIHJBIFBIH OLIIIpe/I.
ABTOHOMUSIHBIH eKIHIIII JIEHrenl
MYFaJIMHIH a3 KaTbICyblH Olnaipeni. 3epT-
TEy JaFIblIapblH JaMBITYIbIH OacTamKsl
KYPBUIBIMBIH/Ia aBTOHOMUSIHBIH 5 JI€HTeii
epeKmieneneni, Oipak Oy 3eprrey YIIiH
TEK €Kl JIeHrei KoiIaHbUIIbl. bapibik Tamn-
ChIpMaHbl OpbIHAAyFa Karbicylblnapra 30
MUHYT Oepiifi. O31pJaeHreH TarncblpMaHbIH
yaTici 2-KecTee KeATipUIreH.

€Ki JeHrediHiH OipiHJe aJiThl IaFIbIHBIH

2-kecte - 3epTTey AarAbUIapblH JaMbITY JACHICiIH aHbIKTayFa apHaJIFaH TarchipMaap

1 MaTiHai x9He 2 MITiHI OKBIHBI3. TancsipManapabl OPbIHIAHBI3

MorTin 1

ABCTpanusIbIK Oanaiap MeH »)acecHipiMaep/aiH mamamMeH 23%-bI apThIK CaaMak
MeH CEeMI3/IKTeH 3apjanl Ieresi, onapablH 6%-bl ayblp CEMI3AIKIEH aybIpaisl. by
©T€ KOHCEpPBATHBTI Oarajay, OMTKEH1 aBCTPAIUSIIBIK Oanajmap MEH >KacecripiMaepe
apTHIK caliMaK TeH CEeMI3IKTIH TapalyblH XyHem Oakpiiay ABcrpamusiga 1995
KBUIIaH Oepl KYPri3iireH >KoK. AJjaiia, COHFbl OHXXBUIIBIKTA apTHIK cajMarbl Oap
OananapAblH Tapaldybl €Kl €Ce OCTi, all CeMI3/AIKKe IalIbIKKaH OaanapablH Tapalybl
YIII €CEIeH acTaM OCTi. APTHIK CajIMaK MeH CeMI3IIK IEHCAYIBIKKA 3USH KeJITIpeIl KoHE
Kyp/AacTapbIMEH KapbIM-KaThIHACTBI HaIIapJiaTabl. banamapasiH apThIK caaMarbkl MEH
ceMi3iri kebiHece aHaJapIbIH MIBIFY TeT1 MEH O11IM JeHTeiiHe OalIaHbICThI. ¥ JITTHIK
nepekrep mekreyai OonranbiMeH, JKana OHTycTiK Yanbe, Bukropus >xoHe ¥ITTBIK
MOJTIMETTEP KUBIHTBIFbI OOMBIHILIA O1PIKTIPIIIreH AepEKTEP aybUl MEH KaJla apachIH1aFrbl
JIUETANIBIK  aWBIPMAIIBUIBIKTEl  AHBIKTAaFaH JKOK, ayaija, BHKTOpHS INTaTHIHBIH
AMUEMHUOJIOTHSUTBIK MOJIIMETTEP1 eJOPAAIBIK aylaHIapAarbl Yiaap apachlHia apThIK
cajlMaK TMeH CEeMI3MIIKKe IMAaIABIKKaH YJIApIbIH CTAaTHUCTHKAIBIK MaHBI3ABl YIIECIH
KepceTei, Oipak OyJ1 allbIPMAIIBUTBIK KbI3Aap YIIiH TaOBUIFaH JKOK.

Canmapsl apThIK CaJIMaK >KOHE CEMI3MIK JIEHCAYIbIKKa eJeyli. OJEYMETTIK TaHy,
CIOPTTBHIK, 9JEYMETTIK KaObuilay, CHOPTTHIK KY3bIPETTUIIK >KOHE CBHIPTKbI Kejaber
npoOemManapbl CeMi3IIKKe MIAIIbIKKaH Oamagapra 0Tl )KoHe OJIapAbIH 9JI€YMETTIK
YKOHE TICUXOJIOTHSITBIK aMaHIbIFbIHA ocep eTeni. CeMi3miKKe MaablKKaH OatanapIsH
031H-031 Oarajaybl TOMEHJEY OOJIBINT Kelle[l N1e ©31H-031 Oaramaybl >KOFapbUIaraH
HEMecCe COJ JIeHTeiIe KaFaH OanamapMeH CallbICThIpFaHaa, oyiap O0acka OanmajapMeH
CaJIBICTBIPFaH/1a )KU1PEK TEMEKI IIeTe/T1 )KOHE aTKOToIb A1 imeAl. CemMi3miKKe maIbIKKaH
Oaytanmap MeH >KacecIipiMIepae TUTIEPTOHUS, TUCTUITHASMHUS KOHE TIMT1 €KIHII TUTITI
KaHT Aua0eTi CUSKTHI OipKaTap MeIWLIMHAIBIK aypylap 00Tybl MYMKIH.
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Tipek-KUMBLI anmaparblHbIH BIHFAHCHI3IBIFBI, YHKBIHBIH OOCTPYKTHBTI AaIllHO-
9BI, BICTBIKKA TO30CYIIUIIK, acTMa >KOHE THIHBIC ally CHSKTHI 0acka aa mpobOiema-
Jap oJapIbIH OMIp caiThiHA KAaTThl ocep eTemi. CeMi3miK AMUAEMUSCHIHBIH HET13r1
cebeb1 PHEepPreTHKaIBIK TEHIepIMCI3MiK OOJBIN TaOBUTAABI - SHEPTUSHBI TYTHIHYIBIH
TOMEHJICYIMEH KaTap SHEPrusiHbl TYTBIHYABIH (TaMaK TYTHIHYIbIH) CaJbICThIpMa-
Tl TYpHE apTybl ((pU3MKaIBIK OEICEHAUTIKTIH TOMEHJEYl >KOHE OTBIPBIKIIBI eMip
CaJITBIHBIH )KOFAPbUIAYBI).

Ocbl MiHE3-KYJIBIKTBIH dPKAHCHICBIHBIH MaHBI3IbI OOJKaM/IbI Ie€TEPMUHAHTTAPbIH,
COHJal-aK TY3€TYIIH €H THIM/I1 )KOHE TYPaKThl CTPATErusIapblH aHBIKTAy KHUbIH jKOHE
KeJieci canajapia KYMBIC ICTeyAl KaMTHIbI: aTa-aHajJapablH O1T1iMi JKOHE KYMBICTICH
KaMTYbI; TYPFbIH YH jKaF Iail1apbIH )KaKcapTy, OeiceH/ Il oibIHAapFa, Oaganap/sIH 1eMa-
JIBICHI MEH (PU3MKATIBIK OEJICEHIUTIriHE MYMKIHAIK Oepy; a3bIK-TYJIIK XKOHE TaMaKTaHy,
KOJI XKeTIM/I1 OeJICeH Il KoK XKoHe Oasiara KOsl (PU3NKAJIBIK XKOHE dJI€yMETTIK OpTa.

1 MoTiHHiH 3-4 Heri3ri naesyIapblH AaHBIKTaHbI3 1

2 Herisri uaesijIapra cyiieHe OTbIPbII, 1-MITiHII aTaHbI3.

Morin 2.

APTBIK CaJIMaK MeH CEMI3IIK opJaiibIM KeKe aaMIap/IbIH MiHe3-KYJIKbIH 03TepTyTe
OaFpITTANIFaH KOHE OYJI TOCUT ©T€ THIMCI3 OOJBIT MIBIKTHI, OYJI €Ki aypyIblH OCil Kele
JKATKaH KOPCETKIIITEPIHEH KOpiHEe .

TEKCT 2.

APTBIK CaJIMaK MeH CEMI3IIIK opJaiibIM KeKe aaMIapIbIH MiHE3-KYJIKbIH ©3TepTyTe
OarpITTAIFAH KOHE OYJI TOCUT ©Te THIMCi3 OOJBIN MIBIKTHI, OYJ1 €Ki aypyablH ecil
KeJie JKaTKaH KOPCETKIIMTEepiHEeH KopiHedi. AMEpPHKaHIBIK MOJCHUETTIH CEMI3IIKKe
BIKIAJl €TETIH KONTEreH acCHeKTUIEpiH eCKepe OTHIPHIN: (acT-Qya HYKTEIepiHiH
TapalyblHaH OacTar, aBTOMOOMIIbAEPre TOYEIAUTIKKE AeHiH, Ka3ipri TeHeHIUIap bl
KaJIblHA KEeNTIpy ACHCAyJbIK CaKTay cascaTbhlHa jKaH-)KaKThl KO3KapacThbl, COHBIMEH
Karap alTapibIKTail KapKbLUIaHABIPYIbl KaxeT eTeai. JleHcaynblK cakTay calachIHBIH
OKIIZIepl MEH 3epTTEyLIUIep/liH, TOpOHeuIiep MEH 3aH IIbIFapyLIbUIAPIbIH, KOJiK
capaniblIapbl MEH KaJla KYPbUIBICIIBIIAPBIHBIH, COH/Ial-aK OM3HeC TeH KOMMEPLHUSIIBIK
eMecC TONTap/IbIH TAOBICKA JKE€TY MYMKIHJIIT1 )KOFaphl XaJIbIKThIH JICHCAYIIBIFBIH CaKTay
HayKaHBIH d3ipJieyre KaThICybIH KAMTAMachl3 €Ty YIIH YIATTHIK OAaCIIBUIBIK KajKeT.

ABTOpIap casiCi YCBHIHBICTapJbIH KEH CHEKTPiH YCBIHAIBI KOHE CEMIi3MIKTiH
aJJBIH - Ay HayKaHbIH imiHapa "Ooc" kamopusiiapsl 06ap, MbICAjbl, alKOTOJBCI3
CYCBhIHJIap HeMece (PU3UKAIBIK OCICEHAUTIKTI TOMEHIETETIH, MBICAJIbI, aBTOMOOMIIBICD
CHSIKTBI JKEKE TaramJlapfa CajbIHAThIH IIAFbIH CAJIBIKTap/iaH TYCETIH KipiC apKbUIbI
Kap’KbUTaH/IbIpyFa OONaThIHIBIFBIH YChIHAABL. KOpBIThIHIBIIAN KeTe, onap: «bi3 Oy
YCBIHBICTap aMEPHKaH IbIK KOFAMHBIH CEMI3IIT1H XKOs/1bI JIeT yMiTTeHOeiMi3, Oipak erep
oJap CeMI3/IiK JAEeHIreHiHiH IIaMabl TOMEHIeYiHe KOJI XKETKi3ce, onap KyH/bl 00abl,
OUTKEHI TINTI KapanaiiblM caJMak OFaJTy JEeHCayJIbIKKA KOHEe SKOHOMHUKAJBIK Maiiia
oKeneni.». MyHIall YITTHIK MIHJIETTEME JXOHE callayaTThl CaJMaKThl CaKTay YIIiH
KOpLIaFraH OpTaHbl KOJAWJBl €Ty YIIiH THIMAI kaHa Tociaaep Oonmaca, 013 Kazipri
TEHICHIMSIIAp KAUTHIMIBI O0Tybl MYMKIH JIeNl KYMOHIaHAMBI3.
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3 3-4 MOTIHHIH HETI3T1 UesIapblH aHBIKTAHbI3 2.

4 HeTi3r1 uaesIapra CYHeHe OTBIPBII, 2-MOTIHI1 aTaHbI3.

5 ApTBIK calMakK IEeH CEeMI3IIK Typajbl >ka30andapbIHbI3BIH TI3IMIH JKACAHbI3,
COHJIa OJIap OCHI MATIHAEP/CH aTyFa OONaThIH OapIIbIK aKMapaTThl KBICKAIIa KAMTH/IBL.
JKazbanapeIHbI3bl HOMIpPJIEHI3. Op ’ka30aHbIH aCThIHAA aKmapaT Ke3lH KepCETiHi3.
Meican, 1. Cemi3fik MeH apThIK cajaMak AeHcaylbIikka KayinTi. (Matin 1) 2. ....

HoTu:kesep koHe TaJKbLIay. MyMKiH
Oonran 16 GanaplH eH xorapbl Oanbl (13)
TOXKIpUOEIiK TONTa albIHAbI, O0aKbUIay TO-
ObiHma o 12 Oanael Kypanabl. DKCrepu-
MEHTKE KaTBICYIIbLIAPBIH  HOTHOKEIEpI
3-KecTe/e KOPCETIIreH.

I-cypeTTe KenTipiIreH 3epTTey Tailaybl
OakplIay TOOBIHIAFBI TarchbipMasapiblH
30%-maH acmalThIHBIH KepceTTi, 32%-
bl TOKIPUOENIK TONMTAa [N  OCHIHIAN
HOTHDKENEpl  KaTbICylIbIIapablH  24%-bl
aJlJIbl.

3-kecTe. DKCIIEPUMEHT KaThICYLIbIIapbIHBIH HOTHKENEepl

Ton Horuxenepi Oprama
oaJL
Toxipubenik 2,3,3,4,5,5,5,6,7,7,7,7,7,7,8,8,8,8.,8,8,9,9,10,10,10,1
7,5
TOI 1,11,12,13
2,2,3,3,3,4,4,4,5,5,6,6,6,6,6,6,7,7,7,7,7,8,8,8,8,8,8,9
baxpuiay Ton 10.11.12 6.3

Toxipubenik TonTarbl TaChIpMaIapbIH
30-60%—bIH KaTbIicylIbUIAPABIH 62%-bl1, all
OakpUIay TOOBIHIAFBI TalChIpMaapIbIH
61%-b1 opbIHAAABI. TOXKIPUOEIIK TOMTAFbI
tanceipmanapabiH -~ 60%—gaH  acTaMblH
KarbicymbutapasiH - 14%-b1,  THICIHIIE
Oakputay TOOBIHIA - 6%-bI OpBIHAAJIBI.
Toxipube TOOBIHIAFBI oprama Oamr 7,5
KYpaJibl, SFHU OCHI TOINITHIH KATHICYIIBLTAPBI
tancelpManbiH 47% opeiHAaAbl. bakpuiay
TOOBIHAA 071 6,3 Kypa/bl, Oy TarChIpMaHbl
opbIHAayIbIH 39%-bIHa COMKEC KeNeIl.

Ochbunaiima, TOXKIpUOEII TOTITa
KAThICYIIBUTAPABIH KOIIIUIIrT 0aKbUiay TO-
OBIMEH CaJBICTBIPFAH/IA TaIChIpMaIapIbIH
60%-1aH acTaMbIH OPbIHA/IbI.

TarnceipManapablH canachl MEH JKbIHBI-
CBhI MEH KaChl CUSKTHI 0acKa rmapameTpiep
apachlHJIa TOYCNITIKTIH OOJIYBIH 3epTTEy
OapbICHIHAA aHBIKTAJIBI:

- TOXIpuOEl ToNTa YJI1ap OpTa €CEeIIeH
46% TancelpMaHbl OPBIHIA/bI, KbI3IAp —
48%; Oakputay ToOBIHIA coiikecinmre 40%
xoHe 39%. Jlemek, 3eprrey narabLIapbl
MEH KaTbICYIIbUIAP/IbIH KBIHBICHl apaChIH-
na OaiIaHbIC KOK;

- 13 ’KacTarbl OKYLIbLTAP/IbIH
TOXKIPUOENIIK TONTAFbl TaIrChlpMajapabl
OpBIHAAYIBIH OpTalia mnaiibi3el 14 xoHe
15 xacrarbl OKyIIbUIApFa KaparaHnaa
KOFapbl Oonnbl; Oakpliay TOObIHIA 14
KACTaFbl KaTBICYIIBITIAP €H KAKChl HOTHKE
KepceTTi, an 16 xone 17 xacTtarsl Oananap
eH Hamap opbiHAaabl. Ocbuiaiiina, 3epTTey
JaFIbUIAPEl MEH KaTBICYIIBLIAPIBIH JKACKI
apachIHJIaFbl 0alIaHBIC KOK, 2-CypeT.

l'unore3ara COMKeEC, 3eprrey
JaFIpUIapbl HEFYPJIBIM JaMbIFaH 0OoJica,
OJIUMIINAaajapJarbl HOTUXKENEP COFYPIbIM



BUOJIOTMYECKNE HAYKU KA3AXCTAHA Ne4, 2022

70

60

50

40

30

20

10

30%-man 60%-ra
JeHiH

TanceipMaHbIH
30%-maH a3

[ toxipubeni Ton

TanceipMaHbIH
60%-man actam

Tanceipmanapsi
OPBIH/IAY/IBIH
oprauia nanbI3bl

[ Gaybinay ToOBI

1-cypem - Tanceipmanapoviy OpblHOALYbIH OAKLLIAY

xorapbl 0omanel. Ockl 3eprTeyaeri "y3mik
HOTIKE" JIen HEFYPIIbIM KEH ayKbIMJIAFbl
OJIMMIMAJIANIap/IaFhl, MBICAJIBI, OOJBICTHIK,
pecnyOiaMKanblK HEMece  XaJlbIKapajblK
JICHTeHer OMMMITHaaIapAarsl KYJIAeml

l'unote3ansl pacray yHIiH TOXIpUOETIK
TOM  KYMBICBIHBIH ~ HOTIDKENEpi  Tal-
JaHIbl, peciyOIUKaITBIK JKOHE
XaJIBIKAPAITBIK KOHKYPCTapIbIH
KYJZerepiaepi  TarnchlpMalapibslH  OpTa-

opeiHAap  TyciHinemi. OnuMNuamaHbH  ma 63%-bIH, KalalblK KOHE OOJIBICTHIK
JNIEHIen1 HEFYPJIBIM KOFaphbl 60.]'103,, IPIKTEY  OIMMITHAATIAP]IBIH 53%—I)IH, MEKTEIl
COFYPJIBIM KHBIH JKOHE KaTbICYIUBUIAD onuMnOuafaiapblHblH  44%-bIH ~ KOHE
apachIHIaFbl 0OCEKENECTIK JKOFaphl 00JMa- skymjedi  OpbLIHAApPFA Ue  OOIMaraH
ABbL. OKyLIbLIAp  TaIlcbhIpMaJlapAblH  OpTalla
37%-bIH OpBIHAAMBI.
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3epTTeneTiH TONTapAarbl HOTHXKENEpIl
CaNBICTBIPY KE31HJAE TOyesCi3 yaTuiep
ymurin  T-CreronenttiH kputepuiii 0,015

MaHBI3IBUIBIK JIEHIeWiH KOpCeTTi, Oy
3epTTey  JaFAbUIApPBbIH  JIAMBITY  MEH
OKYIIBLIAP/IBIH OJTMMITHAIaIapAarsl

PeCHy6J’II/IKaHLIK JKOHC XaJIbIKapaJibIK
oJuMIIMaganap

KamaibIk jxoH€e 00JIBICTBIK
ONMMITHATATIAp

Mexren onumnuanagapbl

Hotmxe ok

0% 10%

B | XpUIIaH a3

TUIMJIUTIIT ~ apachlHIArbl  OalIaHBICTHI
KOPCETyl MYMKIiH.
Conpaii-ax, oJIMMITHaJIaliapra

JANBIHBIK Y3aKThIFbI OKYIIBUIAPABIH Tall-
ChIpMajap/ibl OpbIHAAY Ke31HIE TUIMILTITIH
apTTHIPATHIHBI AHBIKTANIBI, 3-CypeT.

T

20%

40% 50% 60% 70%

80%

30% 90% 100%

1-3 sxacka nmeiiin Bl 3 KbUIIAH acTaMm

3-cypem. JlaiibinObiK y3aKmulebiHa 6AIaHbICMbL OKYUbLIADObIH
ONUMNUAOANAPOARbl Hamudicenepi

3epTTey KOPCETKEHJIEH, OJIMMIInajara
1 KpUIIaH a3 YyakpIT JalbIHJIAJFaH
OKYIIBUIAPIBIH HOTIDKENIEPl JKOK Hemece
TEeK MEKTEeIl OJUMIIMNaJajapblHAa opTamia
JeHTeiIeH JKOFaphl Oasl KuHaraH. | xa-
CTaH 3 JKacKa JCHIHTI JalbIHABIKIICH aiiHa-
JBICAaThIH Oasiajiap TOOBIHBIH HOTHXKENepl
YKOK OKIIIayJTaHFaH karaainapsl 6ap, Oipak
COHbIMEH Olpre pecnyOIUKablK >KOHE
XaJlbIKapaJiblK KOHKYypCTapa >KyJjesnepre
ve OonraH OKymbuiapel Oap. Kamambik
JKOHE OOJBICTBIK OJMMIIHAagapia OpPbIH
ajfaH OKylbiap ToObl eH kem (45%).
Omumnuanara 3 KbUIIAaH acTaM yakbIT
JAWBIHABIKIICH alfHAJIBICHIT KYPreHACPIiH
€H JKaKChl HOTIDKEJIEPIH KOpCeTTi, Oy
XalBIKAPANbIK ~ KOHE  PECIyONUKaJIBIK
Oaitkaymnapnarsl skeHictep (67%). Ocbl-
Jaifima, JabIHABIKKA KO KbU1 )KyMcaraH
OKYIIBLIAP YIIiH €H >KaKChl HOTHXKeNep 00-
Jybl MYMKIH.

CoHbIMEH
KaThICYIIBLIAPIBIH

Karap,
OapIbIK

3epTTey
3eprrey

JaraplIapbl  Oipaed  JaMbIMalThIHBIFBIH
kepcerTi. Toxipubeni Ttomra akmapar
Taba OUly €H JaMblFaH OOJBIN MIBIKTHI,
KaTbICymbUIapAbiH  68%-bI  1epOECTIKTIH
eKIHII JeHrediHe KeTTl. AKIapaTThbl
ChIHM Oaranay KaOuleTi €H a3 JaMbIFaH:
KarbICylIbuIapAblH  45%-b1  OCbl  KpuTe-
puit Ooitpramma 0 G6amn xuHaabl. bakpimay
TOOBIH/IA aKMmaparTsl Tady MYMKIHIITI 1€
nambiran: 50% OipiHII JeHTelre »oHe
17% aBTOHOMUSIHBIH €KIHIIl JeHreHiHe
KETTI. 3epTTey MaKcaTTapblH KOO KOHE
3epTTEY/AIH HETI3T1 HWAesIapblH aHBIKTAY
KaOineri eH a3 JaMbIFaH OOJBIN IIBIKTHI:
eKiHII TomTa Oyi KpuTepuid OOWBIHIIA
SIIKIM YIail )KMHAFaH JKOK.

JKanmebl, exi TonTa 3epTTey AaFAbUIapbIH
JTAMBITY TOMEH JIeHreiae OoJIbl Ier ainTa
anambI3. Toxxipube TOOBIHIA OpTalla ecer-
neH TanceipManbiy 47%—b1, Oakbuiay TO-
on1H11239%-b10pBIHAAI B COHBIMEH O1pTe,
JKOFapbl/la alThUIFaHal, SKCIEPUMEHTTIH
MakcaThl KaThICYHIBUIAPALIH |—aeH 2-re
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JIefiH aBTOHOMUSIHBIH 5 JeHreiine ue 00-
JyBIH TEKCepy Oonapl, MyHIa 5 aeHren
- TOyelci3 amblK 3eprTeyiep KYyprizy
MYMKIiHIIr1 Oombin  Tabbutangel.  bBipak
KEHUIICTUITEH TypAe Oosca pa, OipiHmii
Ton MmyuienepiHiy 27%-bl jKOHE eKiHIIi
ton MmymenepiHiy 50%-bI  Ke3-KelreH
mIeOepIIKTeH  aBTOHOMUSIHBIH  CKIHIII
JeHreifiHe j)KeTe aluMa/bl.

XKypriziiren 3eprrey oiinaHyra mate-
puan Oona anaapl, OUTKEHI KONTEeTeH aB-
TOpJIap 3epTTey JaFAbUIapbl TE€K FHUIBIMU
KbI3METKEpJIepre FaHa eMeC, COHBIMEH
Karap 0acka caanap/IblH KbI3METKEpIIepiHe

7€ KaXeT OONATBIHIBIFBIH KOpPCEeTeIi:
KOCIMIKEpJep, — TeNeXYprizymiiep,  ak-
Tepaep koHe T. 0. [14]. 3eprrey

JaFIBUTAPBIHBIH,  KQKETTUIIN  KYHISTIKTI
eMmipie MIemiM KaObUIIay Ke3iHae e
kepineni [15]. ConupikTan, aBTOpJIAp
3epTTey JaFJblUIapblH JAMBITy IKYHECIH
KaJIBIITACTBIPY Kasipri MekrenTeri Oiim
Oepyzneri Heri3rijaepAiy Oipl e caHalabl.
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H3yuenue e3aumoceaszu meiicoy
uccne008amenbCKUMU Ha6bIKAMU
YUAUUXCA U UX Pe3YTIbIMAmMUEHOCHbIO
Ha UHMENNeKMYANbHbIX KOHKYpCax

Annomauusn
B oanmnoii cmamve npeocmasnenvt pe-
3YIbMamovl  UCCIE008AHUA  83AUMOCEAZU

MedHcoy Cmenemvro pazeumusi UCCiedo8d-
MeNbCKUX HABBIKOB U Pe3VIbMaAmUGHOCbIO
VUACMHUKO8  OTUMNUAO NO  NnpeomMemam
ecmecmeenHO-MamemMamu4ecko2o yuxkia. B
uccnredosanuu npursno yyacmue 60 wkons-
HUK08 6 6o3pacme om 13 0o 17 nem u3 paz-
HbIX YueOHbix 3asedenuti Kazaxcmana. B
X00e dKcnepumenma OvLiu chopmuposarvi
08e epynnbvl: ONbLIMHAS U KOHMpONbHas. /s
NpPOGepKU YPOBHA UCCTIe008aMENbCKUX HA-
8bIKOB UCHONb30BANUCH 3A0aHUsl, paA3pado-
manusle 8 pamkax cucmemsl Research Skills
Development Framework. Hccredosanue
He BbIABUILO 83AUMOCEI3U MENHCOY CIENeHbIO
pazeumus ucciedo8amenbCkux HAasblkog U
NOIOM UIU 803DACMOM Yydawuxcs. Ananu3z
Pe3YIbmMamos Gbls8UL 83AUMOCEA3b MENHCOY
CMenenvio pazeumus UCC1e008amenbCKux
HABLIKO8 U Pe3yTbMAMUBHOCbIO YUeHUKO8
HA OUMRUAOAX PAZHO20 YPOBHS: YeM Gblule
macuimad  UHMeNIeKmyanbHo20 KOHKYD-
ca (wkona, eopood, obracms, pecnyonuxa),
mem @vile cpeOHull Oail OaHHO20 YYeHUKA
nO UCC1e008amMenbCKUM HABBIKAM. YposeHs
sHayumocmu no Kpumepuro T-Cmwrooenma
071 He3aBUCUMbBIX NePEeMEHHbIX COCMABUTL
0,015. [aunmnvie pezynbmamuvl cO8na0arOm
¢ HabnoOeHuAMU yuumenell, 3aHUMAIOWUX-
€Sl NOO20MOBKOU YHAUWUXCS K OTUMAUAOAM.
Asmopbl  ucciedosanusi  ymeepicoarom,
umo npu no020mMosKe K ONUMNUAOAM BAiC-
HO YOelsimb 6HUMAHUe He MOAbKO hopmu-
POBaHUIO 3HANULL, HO U PA3BUMUIO UCCTIe00-
8amMeNbCKUX HABbIKOG.

Knroueswvie cnosa: uccieoosamenvekue
HABBIKU, KPUMUYECKOe MblulleHue, Kpumu-
yeckoe OYeHUBaHue, UHMELIeKMYaAlbHOe
passumue, pe3yibmamueHOCb.

Exploring the relationship between
students’' research skills and their
performance in intellectual competitions

Summary

This paper presents the results of the
study of the relationship between the
degree of research skills development and
the performance of participants in the
olympiads in the subjects of a natural and
mathematical cycle. The study involved
60 schoolchildren aged 13 to 17 years
from different educational institutions in
Kazakhstan. During the experiment, two
groups were formed: experimental and
control. The tasks developed within the
Research Skills Development Framework
were used to test the level of research skills.
The study found no correlation between the
degree of research skills development and the
gender or age of the students. The analysis
of the results revealed a correlation between
the degree of research skills development
and the students' performance at olympiads
of different levels: the higher the scale of
the intellectual competition (school, city,
region, republic), the higher the average
score of a given student in research skills.
The significance level according to the
T-Student test for independent variables
was 0.015. These results coincide with the
observations of the teachers engaged in the
preparation of students for the olympiads.
The authors of the study argue that when
preparing for the olympiads it is important
to pay attention not only to the formation
of knowledge but also to the development of
research skills.

Keywords: research skills, critical
thinking, critical appraisal, intellectual
development, performance.

Mamepuan nocmynun 6 pedaxyuro
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BLJIIM BEPYJI J)KAHFBIPTY KAFJIAUBIHJIA BUOJIOT A
CABAKTAPBIHIA AKITAPATTBIK TEXHOJIOT USIJIAPABI
MAUJTAJIAHY

HL.II1. Koporoa, A.A. baiikagamoBa
Ilasnooap neoazozuxanvix ynusepcumemi, Ilagnooap ., Kazaxkcman

Anoamna

Buonocusnvl 3epmmeyze aknapammuolk-
KOMMYHUKAYUSLTIbLK MEXHON0UANAPObL
eHei3y.! OUoN02UL MANCLIPMALAPbLIHOA OLNIiM
aAnyubLIapobly OKY-mMaHbLMObIK HCYMbICHIH
BIHMANAHOBIPYObL  0d  JHCy3e2e  acvlpyed
MYMKIHOIK Oepedi, Oinim anyubliapobly
Makcamulmen 6ananapovly dHcexe 6acviibiy
MONbIK O3IH-031 JCy3e2e ACbIPYbIHA bIKNAT
ememin KOoNaulibl KalblnmAacmuipyuibl ca-
JIaHbl KATbInmacmlpyea Keninoik Oepeoi;
OiniM  anyuvliapovly — OKy-mMAaHbIMObIK
yaocrcoemeciH apmmulpaosl, OKYULbLIAPObIH
buonoeus OolviHwa cananvl OLIIM Aybl-
Ha Kenindik Oepedi. byn apexemmepoiy
MiHOemmi  JicoHe MaHvl30bl  KYpamoac
boniei Oinim Oepydi KomnwvloOmepieHOipy
bonvin cananaovl. J[yHuedxncysinik Koeamoa
Kawvikmoikman — oxbimyowly — apmypii
mypiepi Kon0auwliaobl. meaeoudap Heeuici
apKblLIbl cabax bepy unmepHem apHaiap,
MAMAHOAHOBIPBLIEAH — NAam@opmanapoa
MYTbMUMEOUSIBIK — cabakmapobly — OpHa-
aacysl, paouoxabapnap, apmypii ayouo
bazo0apramanapea,  eunepcitmemenepee,
NEKMPOHOBIK NOWMARA HCIHe M. O. CalKec
cabakmapovl bepy. Opbip pecnyonuka,
el, 001blC  OKbIMYWBLIAPObIY, COHOAl-
ak  Oinim  anywsliapovly — Oetimoenyin,
OYHUEIHCY3INIK dHceniee KIpYOi, OHepKICINMIK
AHCAPAKMAHOBIPYObL, ULAPMMbL OKbIIMYObIH
OONYbIH eckepe OMbIpbin, OKYUbLIAD VUi
KON JicemiMOi KAQUbIKMAH HCYMbIC icmey
PACIMIH MYMKIHOICIHULE me3ipeK OpbIHOay
YWIH 02aH HERYPIbIM OHMAUIbL MYpPee Mbl-
polcadbl KHcaHe mayoauobl.

Tyuinoi cezoep: AKT, owcayzvipmy,
MYTbMUMEOUSLTIBIK, MexXHON02Us,

MadicipubeniK CoiHbin, OAKbLIAY CbIHLIObL,
aKknapammolx, KoMnviomepienoipy, Kpu-
mepuiinep, mypienoipy, 63eKmeHoip).

Kipicne. byrinri tanma Kasakcranna
JIYHUEKY3UTIK ~ aKmaparTeIK-OimiM — Oepy
KCHICTITIHE eHyre OaFbITTaIFaH JKaHa
TYKbIpbIMAAMa J3ipienyne. byn kepiHic
OKBITY TYKBIPBIM/IaMaChIH/IaFbl, COH/IAM-
aK OKBITYy TEXHOJIOTHSUIAPBIHBIH TaOBLTY-
BIH TY3€TyMeH OaillaHBICTBI OKY-TopOue

YPAICIHIH  MpakTUKaChIHAAFbl  eyeydil
e3repicTepMeH  Karap Kypedl, osnap
THICTI  TPOTPECCUBTI  TEXHOJOTHUSUIBIK

Kabuerrep OONBINT TaOBUIANBI, COHBIMEH
Karap OanajapIblH aKmapaTThIK KOFaMFa
yineciMal Ko KETKi3yiHe BIKMaad eTel.
KoMmproTepItik  TEXHOJIOTHSUTBIK  TIPOIIe-
CTEp OHBIH THIMIUIITIH €I9yip apTThI-
paThlH Kaimbl OuriM  Oepy NpOIECiHIH
MIHJETTI Kypampaac Oemiri 0oy yIIiH
KapacTeIpblIFad [7, 3-6 Gerrep].

Kazipri  kesenume  Ounim  Oepymi
KOMIIBIOTEPIICHAIPY-OyIT jkaHa OuriM Oepy
MoOIU(UKALUATAPBIH JaMbITy YIIH KaHa
aKMaparThlK TEXHOJOTHUSIIAPALI  OAPIIBIK
TUTITET1 JKaHa QopmallapFa eHrizy Tpo-
nenypachbl. Jlepekrep HOTHXKeci Kazipri
KOMIIBIOTEpIIIK ~ KaOabIkTap  0a3achlH-
na OKY-9/1ICTEMEITIK WHTETPALUSTHBI
KETUIIIpyTe, MEKTEeN OKIMIIIIKTEePIHiH,
OKBITYIIIBLIAPIBIH KOMITBIOTEPITIK
TANBIHIBIK JICHTeiiHe, OaTaHbl OKBITY/IAFbI
KeIl ISHT eIl opHasacyFa, OaraapiaMaiblK
KaMTaMmachl3  eTydl  Jkacay  callaChlH
KaJIBINITACTBIPyFa, OHBI IKETKi3y, JKajFa
0epy TYXKbIpbIMJIaMachblHa TOJBIK BIKMAJ
eteni [8, 78-80 Gettep].
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KommbroTtepmik TEXHOJIOTUsIIap
apKplIbl 013 ~ KOMIIBIOTEPINIIK  OKBITY
TEXHOJIOTUSIIAPBbIHBIH MOpPAaJIbAbIK
MaHbBI3BUIBIFBIH,  COHJAAN-aK  OJapIblH
OKBITYIIBLTBIK TEXHOJIOTUsJIAPMEH
COMKECTIT1H, COHBIMEH KaTap OJIap/bIH OKY
0apbIChl KOFaMBIHBIH  KYPBUIBIMBIH/IAFbI
peiiiH alTaMBbl3. binim Oepyneri
KOMITBIOTEPIIIK TEXHOJOTHSIIAPIbl TYCIHY
YIIiH OChI aHBIKTAMaHBIH MaHBI3IbLUIBIFBIH
TYCIHY KEpekK.

OJlicTeMe-YHIeCTIpy ic-1apagapblHbIH,
COHJIali-aK OHJIIPICKE, KhI3MET KOPCETYTE,
KaJIIbIHA KeNTipyre OarpITTaNIFaH
oTepalysUIap/blH >KUBIHTBIFBI, COHAAN-aK
MIOHHIH, TEXHHUKAJBIK KOFAMIACTBIKTHIH
KAJIbINTACYbIHbIH ~ Ka3ipri  JIEHreuiHe
HET13/IeJITeH JKaJIbl carachkl MEH KOJIaljbl
HIBIFBIHAPEI Oap OHIMIEP/Il Maliganany |8,
25-276.].

3eprTeynin mMakcarbl - OiumiM Oepymi
MoOJIepHU3aIMsIIayIa aKIapaTThIK
TEXHOJIOTUSIIAPJbIH  POJIIHIH TEOPHUSIIBIK
JKOHE TIPAaKTUKANBIK aCHEeKTUIepiH 3epT-
Tey koHe Ouwomnorusi cabakrapeinga AKT
KOJIJIaHy apKbUIbI MOHJI OKBITY CaIlachlH
apTTHIPY, OKYIIbI TYJIFACBIHBIH OHTANJIBI
KaJIBIIITaCybl MEH JaMyblH KaMTamachl3

eTy.

Mingerrepi:

l.buonoruss  cabGarbIHBIH ~ OpTYpII
Ke3eHepiHe aKIMapaTThIK JKOHE
KOMITBIOTEPITIK TEXHOJIOTHSIIap/IbIH
MYMKIHIIKTEpiH MaifanaHy MeXaHU3MiH
3eprrey;

2.buonorusiHel  OKBITYyAAa aKMapaTThIK-
KOMITBIOTEPITIK TEXHOJIOTHSIIAP/IbI KOJIJIaHy
OOMBIHIIIA  TYKIPUOETIK-IKCIIEPUMEHTTIK
KYMBICTapJpl JKYprizy YUIIH 3epTTey
o/licTepi MEH dJIiCTeMEIEepiH a3ipiey;

3.buonorus cabakrapbIHaa
MYJIBTUMEAUSIIBIK ~ OKBITY — KypasiJapblH
KOJITAaHYJBIH OMICTEMENIK OMICTEpiH Tal-
Aay;

4. ¥ ChIHBUIFaH TEXHUKAHBIH THIMILUIITIHE
IKCMIEPUMEHTTIK TEKCEpY KYPrizy.

3eprreyaig MIPAKTUKAIBIK
MaHbI3/IbUTBIFbI MBIHA/IA:

- Ouonorust MyraliMepiHe MEKTEITiH

3aMaHayu JKar/1albIH/A, 3aMaHayu
KOMIIBIOTEPIIIK TEXHOIOTUsATIapAbl KOJIJaHy
OolbIHIIIA onicTeMeIiK YCBIHBICTAp
o3ipIeH/];

- KOMIBIOTEpNIIK  TEXHOJIOTHUsIap
Heri3iHAe  JWJAKTUKAIBIK  MaTepual-

Jap KOHE 8-CHIHBINTA JKAIIBI OHOJIOTH-
SIHBI OKBITy/Ia OJapAbl OKYy MpOIECIHIE
KoJIZJaHy OOMBIHIIIA YCHIHBICTAp 931pJICHill,
YCBIHBUI/IBL.

Marepuaaaap mMeH daicrep. bi3 3epr-
Tey/e KeJeci 9icTepii KOMAaH bIK:

- mpobmema  OOMBIHINIA  3€pTTEY
oneOueTTepiH TEOPUSIIBIK Tajjay >KOHE
3epTTey;

- npobnema OolbIHIIA
MeJIarOTUKAJIBIK TOKIpUOEH] 3epTTeY;

- 3epTTey TaKbIPHIOBI OOWBIHIIA ©31HIH
MIPAKTUKAIBIK TOXKIPUOECIH 3epTTey KOHE
KODBITY.

Ocpl dicTepain aBTOPJIAPHI:

1. E. B. 3106una "MynbTUMEAHSITBIK
OKBITY KacayFa KOMBLIATBIH HEri3ri
OPTrOHOMHKAJIBIK TajanTap Mpe3eHTAIHsI-
napst" [1, 3-7 6.].

2. B. H. KupunenkoBa "buonorus
cabarpiHIaFBI KOMMIBIOTEP" [2, 17-19 6.].

3. A. I. Koznenko "AKnaparTbiK
MOJICHHET Hemece OMOJIoTHUs cabarbIHAaFbI
kommbrotep" [3, 4-5 6.].

"Nel6  mekren-imunern"KMM  0Oasa-
ChIHa bBHONOTUSHBI OKBITY MpoleciHe
OKYIIBUIAPJBIH  TAHBIMJABIK  KBI3METIH
TaMbITyFa OaFpITTAIFAH aKT KEIIeHIH
€HT13y JKOHE OHbI OMOJIOTHs cabaKTapbIHIa
7-8 cwHBINTA anpolarusiay OOWBIHIIA
KYMBIC OTTI.

Kommbrorepmik  konmmay peTiHae 013
TOXKipuOe OaphICHIHAA MYIBTHMEIUSIIBIK
TEXHOJOTUSHBl  O€JCeHal  KOJIAaHIBIK,
o1 Oi311H OMBIMBI3IIIA co3ci3
apTHIKIIBUTBIKTAPFA UE.

AHBIKTay PKCHEPUMEHTI Ke3eHiHze 013
MYJIBTUMEIMSUIBIK SIICTEP KOJIaHbLIMaFaH
TakpIpbIITap OOMBIHINIA  OKYIIBUIAP/IBIH
OUTIM JIEHreiiH aHBIKTAy MakKcaTbiHAa 7

O3bIK
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’KOHE 8 CBIHBIN OKYIIbUIAPBIHA CayaTHaMa
KYPTi31iK.

bimimai Oaramay ym OuUTiM JACHTEHiH
aHBIKTayFa MYMKIiH/iK O€peTiH eJmemaepre

ColKec JKYpri3uii: xKoFapbl, OpTalia KkoHe
TOMEH.

1-kecTe. 7-CBIHBIN OKYLIBUIAPBIHBIH O1J1IM JIeHTelliH Oaranay

CLIMLLL Okymuibuiap }ICOFapﬁl OpTaH{a TGMGIE
CaHbl NeHreii JeHrei JeHrei
Canbl % Canbl % Canbl | %
DKCIEPUMEHTTIK 21 4 19 7 33 10 48
bakpuiay 23 5 22 6 26 12 52

l-kecTenen OakpuIay JXKOHE AKCIIEPUMEHTTIK 7-CHIHBIMTApJa OKYIIbLIAPIBIH OLTIM
JIeHreiiH Oaraay TOMEH €KeHIH Kepyre Oosabl.

2-KecTe-8-ChIHBII OKYIIBUIAPBIHBIH O1TIM JICHTeiiH Oaraay

CHIHBL Oxymibuiap }KOFapH OpTaH{a TGMC}UI
CaHbl JIeHreii JIeHreH JIeHren
Canbl | % | Cansl % Canbl | %
DKCIEPUMEHTTIK 19 3 16 7 37 9 47
bakpinay 22 3 14 8 36 11 50

2-kecTefieH OakplIay JKOHE SKCIIEPUMEHTTIK 8-CBHIHBINTAp/a OKYIIBLIAPIBIH OLTIM
JeHreiin 6aranay TOMEH eKeHiH Kepyre 0oaibl.

ApanblKk  KecyoeH KeiiH  CBIHBII
OKYIIBUIAPBIHBIH ~ KOMIIIITiHAEe Onoio-
rusg OOWBIHINA OiTIMHIH TOMEH HeMece
opramia JeHreii Oap JereH KOPBITHIHJIbI
KacaJbl. CoHabIKTaH cabakrapaa
OOK aBropnapbl YCHIHFaH >KaTTHIFyJap,
KOMMYHHUKATUBTIK-UHTEPAKTUBTI  OKBITY
HETI31HJIeT1 JKATTBIFYJIap ©3TepTUIl JKoHE
TOJIBIKTBIPBLIIBL.

byn ke3enne, eH anabiMeH, O137diH
MIHJETIMI3-aJIIbIHFBI Tapay/la aHbIKTAJIFaH
OCBI YKaCTarbl IICHXOJIOTHSIIIBIK,
EpeKIIEeTIKTEP I eckepe OTBIPBHIII,
CTYACHTTEpAl TajJKplIayFa TapTy YIIiH

KKeTTI Karmal kacay. OJICTEMEHl
ozipneyne 0i3 8 CHIHBIIKA apHajJFaH
Ouomorusi  OKYNBIKTapblHa  CYHEHIIK.

OnicteMeHi xacamac 0ypbiH, 013 AKT-HbI
KOJIJIaHA OTBIPHIT, CAa0aKTHIH MaKCaThl MCH
MIHJICTTEPIH aHBIKTAJBIK, COHBIMEH KaTap
Ka)KeTTI Ka0IbIKTHI OENTUIEIK.

Kanbemracteipyib IKCIIEPUMEHT
KE3€HIH/Ie PKCTIEPUMEHTTIK ChIHBIITapaa "
Kanyapnap. 7 ceiHbpin" xoHE "agam xKoHe
OHBIH JICHCAYJBIFbl. 8 CBIHBIN" OKYJIBIFbI
ooripinma B.M. KoHcraHTHHOBa JKOHE T.
0. MYIBTUMEAUSIIBIK TMPE3CHTALUsIapIbI
KOJIJIaHA OTBIPBIIN TAKBIPBITITAp OOWBIHIIIA.

Kecy notmxkenepi 3 xoHe 4 kecTenepie
KEJTipiirex.

3-KkecTelieH Kepilm OTbIPFaHBIMBI3IAN,
OKCIIEPUMEHTTIK 7 - CBIHBITITAFBl OLTIM
JIEHTeH1 apTThI: OLTIMHIH JKOFaphl JICHreHi
10%-ra, oprarma genreiii 10% - ra, Oi1iMHIH
toMeH aeHreii 20% - ra ToMeHaen.
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3-kecTe. 7-ChIHBIN OKYIIBUIAPBIHBIH OLTiM JIeHTeiliHIH JUHAMUKACHI

Oxymbutap Korapsl Oprama Temen
ChbIHBII .. N .
CaHbI JIeHreil JIeHrei JEeHren
Canbl | % | Canbl % Canbl | %
DKCIEPUMEHTTIK 21 6 29 9 43 6 28
bakpinay 23 3 13 11 47 9 40
50 -
45 |
40
35 1
30 + M HOFapbl
25 1 M opTawa
20 - P
15 4 H TemeH
10 -
5 4
0 . . ./

Tawipubenik
CbIHbIN

BaKbinay cbiHbIGbI

1-cypem. Dxcnepumenm stcypeizeennen Kelin 0aKbliay Heane IKChepUMeHmmix

7-CoIHBINMAapOagsl OKYUbLLAPObIY OiiM Oeneelli

4-xecTe. 8-ChIHBII OKYIIBLIAPBIHBIH OUTIM JeHTeHiHIH AMHAMUKACHI

ChiHbi Oxymibutap )I(OFapU§1 OpTamva TeMeIiI
CaHbl JeHrei1 JieHren JeHren
Canbl | % Canbl % Cannl | %
OKCHEPUMEHTTIK 19 5 26 11 58 3 16
bakpinay 22 3 14 9 41 10 45

4-xecTeZieH KOpil OThIPFaHBIMBI3IAN, SKCIIEPUMEHTTIK 8 - CBIHBITITAFbI OUTIM JICHTeH1
apTThI: OUTIMHIH xoFapsl neHreii 10% - ra, oprama-21% - fa, OiTiMHIH TOMEH JEHTeill
31% - ra ToMeHmemi.
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Taxipubenik
CbIHbIN

60 -
50 A
40 -

M oFapbl
30 -

M opTawa
20 W TemeH
10 +
0 T T T 1

BaKblnay CbiHbIObI

2-cypem. Dxcnepumenm dHcypeizeeHHen Kelin 6aKbliay Heane IKCHePUMEHMmiK
§-coinvinmapoagsl OKywbLIAPObIY OiiM Oeneelli

3eprrey HoTHKesdepi. 3eprrey Oaphi-
CBIH/Ia KeJIeC1 HOTIKEJIepTre KOJI KETKI31III1:

1.  Oxymblnapabg OKY-TaHbBIM/IBIK
BIHTACHIH aPTTHIPBIK.

2. Oky mporieci OapbIChIHIA
OKYIIBLIAPBIH TAHBIMIBIK 1C-OpEKeTTEepiH
YTBIM/IbI YUBIMIACTBIP/IBIK.

3. Ouap oKy IpoleCiH KeKeICHAIpyTe
JKoHe  TyOereini  jkaHa  TaHBIMIBIK
Kypajjapra XYriHyre MYMKIiHIIK OepeTiH
AKT kypangapbiH KOJIAaHIbI.

4. KomnbloTepnik rpaduka KoHE
KOMITBIOTEPIIIK  MOJACINBICY KypalaapbiH
nananany Herisiaae Kypaeni
OMONIOTHSUIBIK KYHenep 1MiHAErT Makpo
— JKOHE MUKPOMHUpJETI KYOBLIBICTAD MEH
MPOIIECTEP/II 3ePTTE/I.

5. benrimi ©Oip >KoinMeH omap Ta-
HBIM TPOIECIHIH  YHBIMAACTHIPBUTYBIH
OHBI JKYHEJl OMjayFa aybICTBIPY apKbLIbI
©3repTTi.

6. OkxymbliapablH  OKY-TaHBIMJBIK
OCJICeHILTIT] KaHTaHIBIPBLIIIBIL.

7. bBuonorusHbI OKBITY camachl apTTh
(OKYIIIBIHBIH JKeKe OaChIH JaMBITY, KBIIIBIK
artectarray, ¥bT).

Taaxkelnay. bakpiiay cayanHamacsl
OKCMIEPUMEHTTIK ~ CHIHBINITAPJAFBl  OLTIM
JeHreil OakpllayFa KaparaHza KOFapbl
eKEeHIH KOpCETTI. OKCIEPUMEHTTIK
CBIHBINITAFbl OUTIMHIH JKOFapbl JeHTeii

10% — ra, oprama-21% - ra, OUTIMHIH
ToMeH aeHreii 31% - ra ToMeHaeal.

DKCIIepUMEHT HOTHXKeTepi
KOPCETKEHJIeH, erep 7-8 ChIHBINTApIaFbl
MEKTENTET1 Ouomnorus KypCBIH]Ia
MYJIBTUMEAUSIIBIK omicrepai yHEeMi
KOJIJIaHATBIH OO0JICAaK, OH/Ia OKYIIBLUIAP/BIH
Ouosyorust OoMbBIHIIIA OLTIM camachklH apT-
TBIPY KaMTaMachl3 €TiNeMi; 7 - CBhIHBINTA
oimim neHreiii 10% - ra, oprama-10% - ra,
ToMeH OiiM JeHreii 20% - ra ToMeHIe];
8-ceiHbInTa O1iM AeHreii 10% - Fa apTThI
%, oprama - 21%, TemeH OuTiM JeHrewi
31% Tomenpaeai.

KopsbIThiHabL.  3epTrey HOTHXEIepl
OolibIHIIIA Keslecl KOPBITHIHBI )KacayFa 00-
Tajbl:

1. 7-8 cwHBIITAapga  Ouosorus
cabakTapblH KOMIBIOTEPIIK  KOJIAyIbIH
oiCTEMENIK KaMTaMachl3 €TUTYIH d31pJer,
anpooanusIaabl;

2. 7-8 coembinTapaa "buonorus” Mek-
TEll KYPChIH OKBITY/la MYJIBTUMEIUSIIBIK
oicTep/1i €Hri3y OOMBIHIIIA IKCTIEPUMEHTTIK
KYMBIC KYPTi3ii;

3. DKCIIEPUMEHT HOTHKENepi
KOPCETKEHIEH, erep ci3 7-8
CBIHBINITAPJAFl MEKTEN OWOJIOTUSl Kyp-
CBIH/IA MYJIBTUMEIHSITBIK smicrepai
YHEMi KOJlJaHaThlH  OoJcaHbI3, OHJAA
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OKYIIBLUIAP/IBIH OMONOTUSI OOMBIHIIIA OLTIM
camachlH apTThIPy KaMTaMachl3 €TUIeIl.

Ocprinaiinia, Ka3ipri yaKbITTa
AKIMapaTThIK-KOMMYHHUKAIMSITBIK ~ TEXHO-
JOTHSTIAPABI KOJNJAHy Ke3-KeJITeH TUITET]
OKYy OpHBIHJAFbl OKY MPOIECIHIH a)XbIpa-
Mac 0eiri OONBIN TaObLIAAbI, OKBITYIAFbI
IC-KUMBIJT ~ OJICTEPIH JKY3€re achpyra
JKOHE  OKYIIbUIApJIbIH  KOMMYHUKATHBTI
KOHE aKIApaTThIK Ky3IpEeTTUIriH COTTI
KaJIbINTACThIpyFa  MYMKIHIIK  Oepeni
JIen  KOPBITBIHABI ~ Kacayra  Oojajbl.
AKMapaTThIK-KOMMYHHKAIMSUTBIK ~ TEXHO-
JOTHsUIap Marepuanibl OepyldiH KOFaphl
camachblH KaMTaMachl3 €Te/ll KoHe dPTYpi
KOMMYHUKATHBTIK apHajapabl (MOTIHIIK,
JBIOBICTBIK, T'pa(UKaJIbIK, CEHCOPIIBIK KOHE
T.0.) MaiiiamaHassl.
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The use of information technology
in biology lessons in the context
of modernization of education

Summary

The introduction of information and
communication technologies into the study
of biology will make it possible: it is also
advisable to stimulate the educational and
cognitive work of students in biology tasks,
guarantees the formation of a suitable
formative sphere for the purpose of students,
contributing to the full self-realization of
the personality of children; will increase
the educational and cognitive motivation
of students, guarantees the acquisition of
high-quality biology education for students.
Computerization of education is considered
a mandatory and significant component of
these actions. In the world society, various
types of distance teaching are used: the
transmission of lessons via TV-Internet
channels, the location of multimedia
lessons in specialized platforms, radio
broadcasting, the transmission of lessons
according to various audio programs,
hyperlinks, e-mail, etc. Each republic,
country, region tries and selects a more
optimal form for it, taking into account
the adaptation of teachers and students,
access to the world Wide Web, industrial
equipment, finding conditional teaching, in
order to make the remote work procedure
accessible to students as soon as possible.

Keywords: ICT, modernization,
multimedia technology, experimental class,
control class, computerization, criteria,
modification, updating.

Hcnonvzoeanue ungpopmayuonnsix
mMexHoN02ull HA YPOKax duonozuu
6 YCI10BUAX MOOEPHU3AUUU
obpazoseanus

Annomauus
Beeoenue  ungopmayuonno-kommyHu-
KAYUOHHBIX MEXHONO2UL 6 UCCIe008aHUe
ouonocuu 0acm B03MONCHOCHb: Yenecoo-

bpaszHo ocywecmeums makice CMUMYIU-
posamsv yuebHO-NOZHABAMENLHYIO paOOmMYy
obyuarowuxcs 8 3a0aHusx ouonocuu, 2a-
panmupyem ¢hopmuposanue ¢ yeivro 00-
yuarowuxcs nooxoosuieu gopmupyrowet
cghepuvl, codelicmsyroujeli NONHOU camo-
peanuzayuyu IuYHOCMuU Oemell;, NO8bICUM
VUeOHO-NO3HABAMENbHYIO MOMUBAYUIO 00-
VUAOWUXCSL, 2apanmupyem npuoopemenue
VUAQUWUMCS  KAYeCmBeHHO20 00pa308aHus
no ouonocuu. O6s3amenvHOl U 3HAUUMOU
cocmasnsowell. OaHHbIX Oelucmeull Ccyu-
maemcsi KOMnblomepu3ayus 0opa306aHus.
Bo ecemupnom obuecmee UCHONL3YVIOM
PaziuyHble PA3HOBUOHOCTIU OUCAHYUOH-
HO20 Npenooasanus: nepeoaya ypokos no-
cpeocmeom TB-cemb unmepnem Kanaiuwl,
PACHONOJICEHUE  MYTbIMUMEOUA-YPOKO8 6
CReyuanu3UpoOBaHHbIX Nniameopmax, pa-
ouosewanue, nepeoaia ypokog CO2NACHO
PA3HbIM  AYOUO-NPOCPAMMAM, CUNEPCCLIL-
Kam, 31eKmpoHHol noume u m.o. Kascoas
pecnyonuka, cmpauna, ooiacms nelmaemcs
u noobupaem donee ONMUMATLHBIL el BUO
C yuemom NpUCNOCoONeHUss Nnpenooasa-
menell makdce 00VUAOWUXCS, OONYCKA K
BCEMUPHOUL cemu, NPOMbBIUULEHHOU OCHA-
WEeHHOCU, HAXONCOEHUsI YCII08HO20 Nnpe-
nooasanus, 01 Mmo2o 4moodwvl KAK MONCHO
cKopee cosepuiums npoyeodypy VOaieHHOU
pabomwvl 00CHYNHbIM OJIsl YYAUUXC.

Knrwoueevie cnosa: UKT, mooepnusa-
Yusi, MYTbMUMEOUHAsL MEeXHONI02Usl, IKC-
NepUMEHMANbHBIN  KAACC, KOHMPOLbHbIL
K1acc, KOMRbIomepusayus, Kpumepuu, mMo-
oughukayus, axmyaiuzayus.

Mamepuan nocmynun é peoakyuro
30.10.2022
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Summary

The issue of schoolchildren's functional
literacy development is the main topic of
the study, which is based on pedagogical
literature. Analysis and testing are done
on the outcomes of students both before
and after the application of test tasks
influencing the development of functional
literacy in schoolchildren. The following
characteristics of how these tasks affected
the intellectual kids in two classes are taken
into consideration: 8 and 10 In order to be
prepared for the intellectual competitions
in biology, it is found that complicated
tasks have an impact on the growth of
functional literacy. The style of inquiry was
used with pupils between the ages of 14 and
16. The level of FL students was found to be
impacted by tasks for the development of
functional literacy.

Key words: FFL — functional literature,
biology, intellectual competitions.

Introduction. "Understanding,
assessing, and using written materials
and engaging with them to participate in
society, attain one's goals, and develop
one's knowledge and potential" is the
definition of literacy [1,15 p]. Biology is
a fundamental and applied science field
that is rapidly growing. It is crucial to our
understanding of life at all scales, from
molecular biology to interactions on a
global scale [2,35-47 pp].

The ability to function in the social roles
of a voter, consumer, family member, and
student is determined by functional literacy.
It enables you to put your abilities to use
in setting up various adventures, creating

connections with various social structures
and organizations, etc [3, 206-238 pp].

PISA understands functional literacy in
a broad sense as a set of knowledge and
skills that ensure the successful social and
economic development of the country; [4]
in a narrow sense, as the key knowledge
and skills necessary for a citizen to fully
participate in the life of modern society [5].

A person's capacity to answer questions
about the natural sciences, as well as their
preparedness to have a keen interest in
scientific concepts, developments, and
innovations [6, 52-75pp.]. PISA includes
a set of specified competencies for science
literacy. The ability of pupils to use the
knowledge and abilities they have learned
in school in real-world settings is referred
to as competence [7, 224-263 pp.].

In PISA, there are three main categories
of tasks:

1. "How do you know?" tasks that
require the use of ways of knowledge [13,
577-598 pp.].

2. Assignments to "try to explain" events
and facts [14, 30 p.].

3. "Make a conclusion" assignments
help students develop the ability to draw
conclusions based on data [15, 319-340
pp.J.

People who are biologically literate
should comprehend the fundamental ideas
in biology [8, 607-627pp.]. Students that
are biologically literate should understand
the variety of species and how they are
categorized [9]. The fundamental ideas
of biology should be understood by all
citizens. Memory, analysis, comprehension,
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learning, and reasoning are only a few
examples of cognitive skills [10, 93-107].

"Developing functional literacy toolkits
for middle and high school students in
biology" is intended to: promote the
development of a range of skills and
abilities that are at the core of functional
competence [11, 1459-1482 pp.].

The developed set of tasks is a tool for
developing specific skills, which together
constitute biology as a subject and the
essence of functional abilities. Possession
of these abilities and skills serves as
an indicator of FG base in students
while preparing for biology intellectual
competitions [12, 59-78 pp.].

Materials and research methodologies.
in Pavlodar city's Nazarbayev Intellectual
in Pavlodar city's Nazarbayev Intellectual
School of Chemistry and Biology,
experimental work was done. For this
project, tasks (40-50) were created using
PISA examples at various levels to help
students get ready for biology-related
academic competitions. The trial involved

44 students from the 8th (24) and 10th
(20) classes (24 guys, 20 girls). The
group's ages ranged from 14 to 17. The
questionnaire was distributed in Google
style and included 14 questions.

The scientific novelty of this work is that
testing tasks should correspond to different
levels of FL mastery, which contributes
to student development while taking into
account unique student characteristics in
preparation for PISA, various Olympiads,
etc. The development of knowledge, in our
case the development of FG students, is most
effective when carried out methodically,
with a variety of types and forms.

Applied in biology innovative methods
and techniques. These biology tasks
include 25 complex tasks based on the
example of PISA tasks. The questions are
created in accordance with basic biological
principles. The focus of the tasks on the
organization of functional literacy includes
topics on botany, zoology, genetics,
physiology, ecology, immunology,
microbiology and general biology (Table

1.

Table 1. Tasks for developing functional literacy in preparation for biology intellectual

competitions

water.

https.//cele.

Task Ne 17. The picture shows a spider and a pin standing in

https.//www.pmtcourses.com/wp-

Task Ne 17.
Question 17.1
The reason spiders
float in water is the

presence of hairs that
cause the spider to be

/2021-11/1637087955_40-celes-

club-p-serebryank

krasivo-fo-47.jpg c loads/2020/09/physics-s

pin have in common?

[
https://avatars.mds.yandex.net/i?id=76¢201ccc2d37329d266affadf2a59ac_[-5289481-i

Question 17.1. What do a spider floating in water and an iron

weightless.
Because the pin is
lightweight floats in
water.
fuce-tensionjpg Question 17.2.
1. Pedipals
2. Fangs
3. Chelicerae
4. Eyes
5. Legs
6. Spinnerets
7. Abdomen
8. Pedicel
9.  Cephalothorax
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Question 17.2. Identify the structure of the spider in the
picture.

Task Ne 19. Evolution Task Ne 19.
The evolution of sexual reproduction is still a mystery in some Question 19.1.
respects. Over the years, many hypotheses have been put forward to 1. F
explain these phenomena.
Continuation of table 1
Question 19.1. State whether each of the following concepts is a 2.T
TRUE or FALSE: 3.F
4.F

No APPROVALS T/F Question 19.2.

_ — Fully disclose and

1 | The effect of §exual reprodl.lcnon on the asso'01.at10n communicate your
betwee.:n alleles is expected to improve the adaptability of message.
the united genes. Question 19.3.

2 | Given that many mutations are bad for sex Fully disclose and
in small populations, the loss of individuals without communicate  his/her
mutations is contraindicated. message.

3 | Preventing inbreeding in sexually reproducing organisms
is expected to be beneficial when harmful mutations
predominate.

4 | Stable regions can be expected to have a higher proportion
of sexually reproducing species than unstable regions.

Question 19.2. Why have abortions increased nowadays, the
main reason?
Question 19.3. What causes might lead to mutations?
Task Ne21. Task Ne21.
A student found two different leaves of different plants.He took Question 21.1.
it with him and then noticed that it had started to rot. They are shown in A-
picture A and B. Dicotyledonous
(leaf)
B-
Monocotyledonous
(leaf)
Question 21.2.
Fungi
Question 21.3.
Leaves are

2.com/thumb/green%20lves/65-green-leaf-png.png

A B

https://freepngi

Question 21.1. Identify to which two main groups the leaves
shown in the picture belong.

Question 21.2. The process of putrefaction is most often caused
by bacteria. Name one other organism that can prevent decay.

Question 21.3. Leaf rotting improves the composition of the soil
and creates conditions for good plant growth. Explain how the process
of rotting returns nitrogen to the soil.

decomposed with the
help of decomposers;

Nitrogen in the
form of ammonia
(returns to the soil);
Ammonia is converted
into nitrates by bacteria
in the soil;
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Task Ne22.
The photo shows the skeleton of the Gorilla beringei gorilla and
the human skeleton of Homo sapiens.

Task Ne22.
Question 22.1.
Two-legged.
Question22.2.
Altered hip bone
shape; altered
spine/thin neck; short
arms (in proportion to

Continuation of table 1

https://avatars.dz ief/

Question 22.1. Humans are thought to be descended from
animals such as gorillas, as shown in Figure A. Humans walk on two
legs. What is this movement called?

Question 22.2. Describe two ways in which the skeleton in
picture B adapted to this type of movement.

Question 22.3. Mention one advantage of Homo sapiens
associated with vertical walking.

legs); altered skull
shape;

Question 22.3.
Vision is well
developed;
Transport/holding,
heavy
load/tools/children(
light); fast running;

Task Ne 9. Experiment with algae..

Scientists have studied the effects of adding nutrients to US east
coast waters. The graph shows additional nutrients added and algae
produced at six locations. No nutrients were added during the most recent

eriod.

20
E 16
<5 8
g4 - 5 v
NPT o - o M S
m Final 1s‘[age Nitrogen3 Dghosphoms >

Question 9.1. where was the greatest algae growth observed
when the phosphorus nutrient was added to the response?

Question 9.2. where was the phosphorus supply sufficient before
the experiment?

Question 9.3. in which locations was nitrogen the factor limiting
algae growth?

Question 9.4. in which of the following macromolecules in the
algae's environment are nitrogen and phosphorus compounds added?

I. Carbohydrates

II. DNA

I11. Protein

Task Ne 9.
Question 9.1.
C.3

Question 9.2.
C. 1, 2 xoHe 3
Question 9.3.
C. 1, 2 xoHe 3
Question 9.4.
D. II sxone 111
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Therefore, 25 complex tasks are
compiled on topics such as botany, zoology,
genetics, physiology, ecology, immunology,
microbiology and general biology, etc. The
questions are created in accordance with
basic biological principles. The focus of
the tasks on the organization of biological
literacy.

Results and discussion. A Google
forms questionnaire was administered,
which consisted of 14 questions. The first
questions included personal data (postal
address, name, surname, age, class),
followed by questions about the motivation
for learning and the core of the survey
was a question about the level of learners'
knowledge of FL (Picture 1).

Bonpocs

HacTporiun Beers: §

OTeeThl @
Functional literacy grade of 8 and 10

The purpose of the pedagogical experiment at the ascertaining stage was 1o determine the level of readiness to
perform PISA tasks and other intellectual competitive tasks

SJNexKTpoHHana nouta "

Picture 1. Structure of nephron — Google forms questionnaire

At the ascertaining stage, the goal of
the pedagogical experiment was to assess
the degree of functional literacy and try to
improve it.

Following the conclusion of the
educational experiment, we may track

changes in theratio ofthe number of students
and functional literacy in the subject
"biology" in the control and experimental
groups by comparing the results from the
two questionnaires. Let's illustrate these
findings with a diagram (Picture 2).

B Low
Medium

60% B High

Picture 2. Overall level of theoretical knowledge of students to determine the FG of
biology learners
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After implementation of complex tasks
an increase in FL is observed as compared
to the constant period in the control period
of the experiment. The increase in the level
of knowledge in "biology" in the control
period is explained by the application of
special tasks to the subject under study,
affecting the development of FL (Figure 3).

It is important to note that the low
level of FG in biology is present in 60%
of children, or 26 individuals, and is 32%
lower than the average level. The average
potential for intellectual competitions is
30% of all responders. Furthermore, just 5
respondents, or 12% of the total, are highly
intelligent. (Picture 3).

High level g

Medium level

Low level

0% 10% 20%

Low level
@ Control stage 20%
m Confirmation stage 60%

30% 40% 50% 60% 70%

Medium level High level
52% 28%
28% 12%

Picture 3. Number of students (in %), level of F'G in the subject "biology" at the
ascertaining and controlling stages of the experiment

The graphic demonstrates that there is
a noticeable rise in the number of students
who demonstrate the ability to apply their
knowledge in the experimental group as
compared to the control group. According
to the data, there was a 24% rise in the
number of students who displayed an
average level in the control stage by the

end of the educational experiment, and
there was a 16% increase in the number
of students who demonstrated a high
level throughout the diagnostic work, of
FG. Accordingly, 40% fewer students in
the control stage displayed poor levels of
proficiency (Picture 4).

80%
70%
60%
50%
40%
30%
20%
10%

0%

8 grade
Confirmation stage 41%
Control stage 52%

O Confirmation stage

B Control stage

10 grade
49%
73%

Picture 4. Comparative scores of students in grades 8 and 10 in the pilot and control
phases of the experiment
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In the pilot stage, if we compare classes
according to these parameters, the 8th grade
(41%) demonstrated a low level compared
to the 10th grade (49%). If we compare
these classes' control stages in percentage
terms, the 8th grade showed an increase
of 11%, while the 10th grade showed an
increase of 24%.

Conclusion. Overall, the findings from
the diagnostic tests used to determine a
student's functional grammar (FG) and, in
many cases, their ability to use it, can be
used as convincing proof of the success
of the activities created to help students
get ready for biology-related intellectual
competitions.

During the experiment, the level of
functional literacy of students in grade 8
increased from 41% to 52% and in grade
10 from 49% to 73%. Considered as a
percentage, there was an increase of 11%
in grade 8 and 24% in grade 10.

The research undertaken in this work
does not exhaust the whole content of the
problem of functional literacy development
in the process of preparation for biology
intellectual competitions and opens up
prospects for further research. The topic
of this work seems promising, as the
proposed new set of tasks can be adapted
and similarly applied to the content of other
sections of the school biology course.

List of abbreviations

PISA — Programme for International
Student Assessment.

FL — Functional literacy.
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Pazeumue pynkuyuonanvHoit
2PAMOMHOCHIU Y YUAULUXCA
6 npouecce n0020Mo6KuU
K UHMEN1eKMYAIbHbIM KOHKYPCAM
no ouonozuu

Annomauus

Ilpobrema pazeumusi QyHKYUOHATLHOLL
2PAMOMHOCIU WKONbHUKOS S6IAEMC sl OC-
HOBHOU MeMOll UCCLe008AHUsL, KOMOpoe
OCHOBAHO HA NEOA20eUYecKoll TUmepany-
pe. Ananuz u mecmuposanue pe3ynvbma-
MO8 Yuauuxcs npogooamcs Kak 00, max
U nocie npuMeHeHUs MecmoBwlxX 3a0aHull,
BIUAIOWUX HA pa3eumue QYHKYUOHATLHOU
2PAMOMHOCIU Y WKOTbHUKOS. TIpunamor
80 BHUMAHUE CedVIowue Xapakmepucmu-
KU mMo020, KAk 2mu 3a0aHusi NOGIUALU HA
yueHukog 08yx kaaccos: 8 u 10, umobwvi
NnOO020MOBUMbCSL K UHMELLEKMYAIbHbIM
KOHKYpcam no Ouonocuu, yCmaHoel1eHo,
YUMo KOMNIEKC 3a0aHull OKA3blearom 6Ju-
sIHUe Ha pocm (DYHKYUOHANbHOU 2paMOom-

Hocmu. Ilposeden memoo ankemuposanus
¢ yuenuxamu 6 gospacme om 14 0o 16 nem.
bvino obnapysceno, umo na yposenv @I
CmMyOeHmo8 GIUAI0Mm 3a0aHUsL NO pPa36U-
muto OYHKYUOHANbHOU 2PAMOMHOCTU.

Knwuesvie cnosa: @ynxyuonanvhas
2PAMOMHOCIb,  OUONO2US, UHMENTEeKNY-
anvbHble COPeBHOBAHUS.

Buonozus nani éonvinua 3uamkepiik
KOHKypcmap2a 0aiiblHObIK POy eciHoe
OKYuibl1apovly, (YyHKUUOHAIObIK
Cayammaolibl2blH 0aMblnty

Anoamna

Oxywbinapoviy @DYHKYUOHANOBIK
cayammuliblebld  0amulmy — Maceneci
neoazocukaibii a0edbuemmepee He2izoeneet
3epmmeydiy — Hecizei  MAaKupvlOLL  OO-
JbiN maowiLIaowi. Oxywwvinapovly
Homudicenepin manoay dHcoHe mecminey
ApPKbLIbL  OKYULLIAPObIY  (DYHKYUOHANObIK
Ccayammaulibleblh 0amMblmyea acep ememin
mecm mancwulpmMaiapbii KON0aHeAH2A OetiiH
JHCIHE KOJLOAHRAHHAH KelUiH 0e HCypei3ineoi.
Tancvipmanap mobwi a3ipnewnin, 8 dwcone
10 CbIHbLINMAp2a @DYHKYUOHANOBIK
cayammollblKmMbly OCYiHe acep ememini
Oanendenodi. Cayarnama a0ici 14 nen
16 oicac  apanvigbiHOazbl  OKyubLIAPA
Konoanwliovl. OKyusliapoviy 0inim (QyHx-
YUOHANObL  CayammblivlK)  Oeneelline
DYHKYUOHANOBIK cayammuliblKmbl
0amblmyea apHanan Mancblpmaiap acep
ememiHi aHbIKmaowl.

Tyuinoi  ce3oep:  pynxyuoHanow
CayammolivlK, OUON02US, 3UAMKEPIIK HCa-
pwicmap.

Mamepuan nocmynun 6 peoaxyuio
30.10.2022
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OUBUKO-TEOT'PAONYECKOE U TUAPOXUMHNUYECKOE OIIMCAHHUE
HEKOTOPBIX BOZOEMOB MECTHOT O 3HAYUEHU S MTABJOJAPCKOM
OBJIACTHU, UCCIIEJOBAHHBIX B 2021 r.

KacbimxanoB A.M., Kaonosos K.P., Typcynxanos K.M.,
ba3zapos C.E., Kaoasuimanan C.K.
Anmauicxuii punuan TOO «Hayuno-npouzeo0cmeeHtblil yenmp pblOHO20 X03AlCcmaa,
2. Yemw-Kamenozcopck, Pecnyonuxa Kazaxcman, e-mail: aibek vkoOl@mail.ru

Annomauus

Hacmoswas paboma ocunosana Ha
OaHHBIX NO NPOBEOEHHOU HAYYHO-UCCle-
odosamenvckoli pabome Ha o3epe Tanka
Axcyckoeo paiiona, Ha npomoxax benas
Mauckoeo pationa u Yepuas Tepenkono-
ckoeo pationa, Ha peuxax benas (Konv)
u Jlana Axmoeatickoco pauona, Joneas
Ilasnooapckoeco paiiona, 6 3amonax Kpo-
moeckutl [lagnooapcrozo pationa u baw-
maunwiii XKenesunckoeo paiiona Ilagnooap-
cKoll obnacmu. B pabome ananuzupyromcs
Mopghonozuueckue, mopghomempuieckue u
2uodpoxumuiecKue 0coOeHHOCmU 6000eM0O8
uccneoosannvix 6 202 1 200y. /lana kpamkas
Qusuxo-eceoepaguueckas xapakmepucmu-
Ka pationa ucciedosanus. Ilpeocmagnenvl
2UOpOXUMUYECKUEe ONUCAHUS 8000EMO8 NO
DU3UKO-XUMUYECKUM napamMempam, 2a3o-
BOMY PENHCUMY, MUHEPATUZAYUU, COOEPIHCA-
HUIO OP2AHUYECKUX U OUO2EHHbIX 8eujecms,
a maxaice OCHOBHLIX UOHOB, COOEPHCAUUX-
¢ 6 Haubonvuem Konuvecmee. Hayuno-uc-
cnedosamenbeKue pabomuvl NPOBOOUNUCH 8
nemuutl nepuod 2021 2o00a. Pe3yromamoi
2UOPOXUMUYECKUX UCCTe008AHUU CPABHU-
garomcesi ¢ pblOOXO3AUCMBEHHBIMU HOPMA-
mueamu.

Kniwoueevie cnosa: cuopoxumuueckui
peoicum, buozenHvle geujecmeda, MUHepaiu-
3ayus, 03epo, peukd, 3amoH, NPOmoKda

Marepuan u meroguka. ['mapoduzu-
YECKHe, THAPOXUMHUECKUE HCCIIEOBAaHUS
1 0TOOp MPOO BOJBI MPOU3BOAMIHCH 110 00-
HIENPUHATHEIM MeTofukaM [ 1, 3, 4]. [Tpoosr

0TOMPATTUCH U3 TOBEPXHOCTHBIX U JOHHBIX
CJIOEB BOJIbI ITPU MOMOIIU TPOOOOTOOPHOI
cucrembl CII-2. Ompenenenue copepxa-
HUS PAcTBOPEHHOIO B BOJAE KHUCIOpOJa
IIPOU3BOAMIN HA MECTE KHCIOPOIOMEPOM
MAPK-3023. CooTBeTcTBHE PE3YyIBTATOB
aHAJINU30B PHIOOXO3AMCTBEHHBIM HOPMATH-
BaM IIPOBOJMJIOCH IO HOPMAaTHUBHOMY JI0-
KyMeHTYy [2].

BBenenne. JIse tpetn IlaBnomapckoit
o0racTu Ha ceBepo-BoCTOKe 3aHATo Ilpu-
HPTBILLICKOM PaBHUHOW WJIM CEBEPO-3aIlajl-
HOM OKOHEYHOCThIO 3amaaHo-Cubupckon
HU3MEHHOCTH. [IpMUPTHILICKYI0 paBHUHY
IIepeceKaeT MHUpOKas J0JIMHA peku Epruc
C XOpOIIO pPa3BUTOM TMOWMOW M HAAMON-
MeHHOoU Teppacoit. Ha reppuropun Ilasno-
JapcKor 007acTu (CpeaHee TEUCHHE) peka
EpTtuc nmeer xapakrtep CTENHOW PEKH, HE
IIPUHMMAET HU OJHOTO IPUTOKA, ITUTAHHUE
peku rpyHToBoe. [IpaBbiif Oeper pexku Kpy-
TOH, JIEBbI HU3MEHHBIA C MPOTOKAMH, 3a-
toHami. [llupuna nomuus! (moitmsl) Eptu-
ca C MpPOTOKaMH, 3aTOHAMH U OCTPOBaMU
nocturaetr 10-15 kM. B moiime peku pas-
OpocaHbl paszHble MO BeJIWYMHE U (hopme
MHOTOYHMCIIEHHBIE BOJIOEMBI, IMPEICTaBIIsI-
folue co0oif reHeTUYEeCKyIo Lenb, Hadu-
Hasi OT MPOTOK — BOJOEMOB, IO THUAPOIIO-
THYECKOMY PEXHUMY, HE OTIIMYAIOLIUXCS OT
PEYHOr0 — /10 NEPECHIXAIINUX BOJIOEMOB.

Tunsl npuAaTOYHBIX BOAOEMOB IIOWMBI:

- IPOTOKU — BOJOEMBI, B TEUEHHUE BCE-
ro rojia COEJUHEHHbIE C pPeKoil 00oUMH
KOHIIAMH, BCETZla UMEIOT SCHO BBIPAXKEH-
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HOE€ TE€YEHHE, Yepe3 psi MPOMEKYTOUHBIX
(hopM MPOTOKM MEPEXOAST B 3aTOHBI;

- 3aTOHBI — BOJOEMBI, COEIUHEHHEIE C
pEKOil OJHUM KOHIIOM, PaCIOJIOKEHHBIM
HIDKE TI0 TEUEHHUIO PEKH, BEPXHUM KOHEI
3aHECEH PEYHBIMU HAHOCAMU, TTOKPBITHIMU
JYTOBBIMHM TpaBaMHU, MHOTJIA IPEBECHO-KY-
CTapHUKOBOM PACTUTEITHLHOCTHIO, OOBIYHO
— oOwyiie BBICIIEH BOJAHOW PACTUTEIBHO-
CTH, 0COOCHHO B 30HE BBIKIIMHUBAHMS, JTHO
HIINCTOE;

- MIOWMEHHBIE 03epa — BOJOEMBI, TIOJTHO-
CTBIO MOTEPSBIIUE CBSI3b C PEKOM U COEU-
HSIOIINECS C HeHM TOIHKO B ITABOJIOK.

[ToaTUIBI MTOMMEHHBIX 03€p:

- KpYIHbIE HE3aMOpHbIE TOWUMEHHBIE
o3epa CO 3HAYUTEIBHBIMU TIIYOMHAMH, C
MaJIbIM KOJIMYECTBOM BBICIIICH BOTHOM pac-
THUTCILHOCTH H UJIA;

- 03epa HemTyOOKHEe, TIPOrPEeBAIOITUECS
70 JTHa, ¢ OOTaToi BBICIICH BOIHOM pac-
TUTEJIBHOCTBIO, UJIOM, TMOJBEPKCHHbIE 3a-
MOpY;

- MEJKHE 03epa, CIUIONb 3apOCIIHe
BBICIICH BOJHOM PaCTUTEIBLHOCTBIO, HAXO-
JSIIMecs Ha CTaauu 3a00J1auiBaHus.

Bcero priO0x03sCTBEHHBIX BOIOEMOB
(yuactkoB) B moiime Oosnee 200, Tak 4TO
W3Y4YEHUE KaXKJIOTO U3 HHUX HEBO3MOXK-
HO. YacTh BOJOEMOB (TIPOTOKH, 3aTOHBI)
MOCTOSIHHO UMEIOT CBSI3b C PEKOM, 4acTh
(moiiMeHHBIE 03€pa) — TOJIBKO B MAaBOJIOK.
Tax wnu wHave, KaXIbI U3 MOWMEHHBIX
BOJIOEMOB HE SIBJIICTCS CAMOCTOSTEILHBIM,
000co0aeHHBIM. BecHoii Bce moiiMeHHBIE
BOJIOEMBI TIPEJICTABISIIOT COOOW EIUHYIO
BOJIHYIO CHCTEMY, U THIAPOOHMOHTHI MOTYT
CcBOOOIHO TIepemMetaTbes BHyTpu Hee. [1o-
MNyJISAIAN peI0 Takke He 000COOIEHBI MO
JaCTSIM ITONMBI.

Pesyabrarel U o0cy:xaenusi. O3epo
Tsanka — BogoeM, pacroIoKEeHHbIM B AK-
cyckoM pa’iioHe, O6mu3 cema Asnrabac, c
BOCTOYHON CTOPOHBI HACEIEHHOTO ITyH-
KTa. Bxonur B coctaB noitmMel peku Eptuc.
[Inomane o3epa cocrasmnsier 37 ra, AJIMHA
10 kM., co cpeaneit mmpunon 60 m. Koop-
JTUHATBI BOJOEMa Ha MecTe oTOopa mpoo:

52°17'52.3"N 76°47'14.3"E. B BeceHHee
BpeMs rojja BOJAOEM 3alOJHSIETCS BOAAMHU
u3 pexu Epruc u ransimu Bogamu. J{aHHbIN
BOJIOEM HMEET MPOJOJITOBaTyI0, H30THY-
Tyto popmy. Bonoém obpacraer kambIom
10 20%, xopouio pa3BUTa MArkasi BOJHAsI
pactutenbHOCTh A0 35%. MakcumanbHas
r1yOuHa Bomoéma 6 M, cpeiHsis IITyOnHa He
npeBsimana 4 M. Ha MmomeHT otbopa mpod
Temrneparypa Boabl coctaBuia 24 °C, Bo3-
nyxa — 30 °C.

[IpoToka benas pacnonoxena B Maii-
CKOM paiioHe, Bo3yie mocenka KpI3bLiKy-
pama. Bogoém BxomuT B moitMy peku Ep-
tuc. [Tnomane nporoku cocrasiser 65 ra,
nuHa 96 KM, co cpeaHel MUPUHOM 25 M.
MakcumManbHas TIyOuHa 5 M, B CpelHEM
m1yOuHa coctaBisieT 3 M. J[HO mecuaHoe.
Temneparypa BO3ayXa B JIHEBHOE BpEMsi
28°C, a TeMmmeparypa BOAbI BO BpeMs HUC-
cienoBanus pasHsuioch 23 °C. Ilnomann
MOKPBITUSL PACTUTEIBHOCTBIO (TPOCTHH-
KOM) cocTtaBiseT nopsaka 15% aksaro-
pun. [lonBonHas pacTUTENBHOCTH DPa3BU-
Ta, MIPOU3PACTACT CHHE-3eJIeHast CBOOOIHO
IUIaBaroIias BOIOPOCHb. Msrkas BoOaHAas
pacTuTenbHOCTh cocrasiseT a0 10% mo-
KpbITHUA HA Bogoema. KoopauHaTsl Bono-
ema Ha MecTte oTOopa mpob: 51°44'46.7"N
77°19'44.9"E.

Peuka benas (Komb), pacnonoxkeHa B
AKTOTaiiCKOM paloHe, B 5 KM K CEBEpo-
BOCTOKY OT mnoceinka Ecenrepek. Bonoém
BXOIHUT B oMy peku Eptuc. [lousa B nan-
HOM pailoHe XapaKTepU3yeTCs CBETI0-Kalll-
TaHOBOW OKPACKOW C OTTEHKaMH OT Oypou
JI0 CBETIIO-KOpHuHEBOU. OOIas riomanb
BogoeMma 16 ra, niuHa 8,9 kM, co cpenHei
mmpuHoit 30 M. MakcumanbHas TIyOuHa
jeroM 4 MeTpoB, cpenHss 2 Merpa. Tem-
neparypa BOJIbl B MEPHUOJ UCCIEIOBAHUML,
B JIHEBHOE BpeMsi paBHsiercs 24 °C, tem-
neparypa Bozayxa 32 °C. IIpoTsixkeHHOCTh
PEYKH MOYTH 9 KM, HO C HEOOJIBIIION ITUPH-
HO¥ B cperreM 30 MeTpoB, Oepera HU3KHE,
3apociide TPOCTHUKOM, poro3om. Ilmo-
magb MOKPBITUS TPOCTHUKOM COCTAaBIISIET
nopsiaka 30-40% akBaTtopuu, TakKe pa3BU-
Ta U MATKas BOJIHAs PACTUTEIbHOCTb, CO-
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ctaBisist 10 50% MOKpeITHS JHA BOJOEMA.
Koopnunatsl BomoemMa Ha mecte OTOOpa
po6: 52°48'25.5"N 76°27'33.1"E.

Peuka Jlana pacnosiokeH B AKTOraii-
CKOM palioHe, koopauHatbl 52°41'15.3"N
76°30'15.1"E. Peuka BXOOUT B MOMMY PEKH
Eptuc, nnomans Bogoema 18 ra, anuna 6,7
KM, IIUPUHA PEYKHU COCTABIIIET B CPEIHEM
10 m. Cpennss miyouna 3 M, MakCUMalb-
Has 4 M. Temnieparypa BoJibl B MOMEHT MPO-
BEJICHUSI UCCJIEIOBAHUMN, B THEBHOE BPEMsI
25 °C, temneparypa Bo3zayxa 31 °C. Ino
WJTUCTOE C BOCTOYHOM CTOPOHBI, MECYAHO-
uiucToe — ¢ 3amaza. JKecTkor HaaBOTHOU
pactutensHOCTH He Oonee 25%. Msrkas
pactutenbHOCTh coctaBisger 35-40% ot
JI0ILIA I BOJIOEMA.

3aroH bammMauHbiii pacnosnoxkeH B XKe-
JIC3UHCKOM paloHe, Bo3je II. bammMaunoe.
Bxomut B moiimy peku Eptuc. Koopau-
HaThl BOJOEMAa Ha MecTe orOopa mpob:
53°37'48.8"N 75°06'22.9"E. Cpennss niy-
OuHa 2 MeTpa, MakCUMalbHas 3 MeTpa.
IInomans Bogoéma 150 ra, qounaa 5,04 kM,
muprHa 650 M. 3apacTaeMoCTh BOJOEMa
KECTKOW PpacCTUTENBbHOCTBIO CpenHAs (He
6onee 20 % BomoeMa), MATKOW BOJHOU —
cunbHas, 10 50% 3epkaiia Bogjoema B JIET-
Hee Bpems. JIHO CHIIBHO WIHCTOE, Mecya-
Hoe. bepera Beicokue, kpyTble. Ha MOMEHT
orbopa npod morona Oblia sicHasi, Oe3Be-
TpeHHasl, 6e3 0caJKOB, TeMIepaTypa BO3-
nyxa coctauia 28 °C, Bonsl 24 °C.

IIpotoka Yepnasi pacnosnoxkena B Te-
PEHKOJIbCKOM paiione, B 4,5 KM OT moce-
ka KempuiTak mo gamo6e. Bxogut B moiimy
peku EpTtuc, umeeT HemocpeacTBEHHOE CO-
enuHeHne ¢ pexoil. Koopauuarel Bogoéma:
53°05'01.7"N 75°56'35.5"E. Ilnomane Bo-
noéma 62 ra, nuna 11,4 km, cpenuss mu-
puna 25 M. Cpenusis ryOuHa Botoéma 5 M,
MakcuMasbHas riryonHa 8 M. JlHo miucToe.
[Inomanb MOKPHITUS TPOCTHUKOM COCTaB-
nser nopsanka 20-25% akBaTopuu, Takxke
pa3BuUTa U MsATKas BOJIHAS PACTUTENILHOCTb,
coctaBisis 10 35% MOKpHITUA JHA BOJOE-
Ma. B MOMEHT npoBeneHUs UCCIIeI0OBaHMI
TeMneparypa BoJibl paBHsI0Ch 23 °C, B03-
nyxa 24°C.

Peuka J[lomras pacnonoxeno B Ilas-
JIOJTapCKOM paiione, KOOpAMHATHI
52°33'09.9"N 76°46'59.5"E. Bogoem pac-
MIOJIOKEH K ceBepy-3anany ot ¢. HoBouep-
Hosipka. Peuka BXogut B moiMy pexu Ep-
THC, IUIOIAAb Bojgoema 15 ra, gnuna 3,89
kM, mupuHa 40 M. Cpennsist TiyOuHa 5 M,
MakcuMalsibHasi 7 M. Bo Bpems uccnenoBa-
HUW TeMmIeparypa BOJAbl B THEBHOE BpeMsi
cocraBisuia 25°C, temmeparypa BO3ayXa
27°C. ]JlHo BomoeMa WIHCTOE. 3apacTae-
MOCTb OOJIbIIIasi, 3apOCiei KECTKOW HaJl-
BOJIHOU pacTUTENbHOCTH 45% OT 11011111
BojioemMa. PacTutenbHOCTh MO penbedam
OeperoBoii TMHUN OOMNBIIAST U COCTABIISET
30-35%.

3aron KpoToBckuii, pacroo)KeHO B
[TaBnogapckom pailoHe B ceBepo-3amaae oT
nocenka Jlocteik. [louBa B JaHHOM paio-
HE XapaKTEepHU3yeTCsl CBETIO-KAIITAHOBOM
OKpAacCKOH ¢ OTTEHKOM OT Oypoii 710 CBETIIO-
kopuuHeBor. OOrmias iomaas BogoeMa 6
ra, jiuHa 1,8 kM, mumpuna o 40 m. Mak-
cuMaJlbHas TIyOMHa Boj0eMa JieToM 4 Me-
TpOB, cpenHss 3 merpa. Bo Bpems uccie-
JIOBaHUU TeMIleparypa BoJOeMa B JTHEBHOE
BpeMs paBHsuics 25°C, temneparypa BO3-
nyxa 29°C. bepera BojoeMa OTHOCUTEIb-
HO BBICOKHE, 3apOCILINe TPOCTHUKOM. [110-
aJb MOKPBITUS TPOCTHUKOM COCTABIISIET
nopsaka 40% akBaTOpuM, TaKKe pa3BUTa
U MATKas BOAHAs paCTUTEIBHOCTh, COCTaB-
nsag 10 55-65% MOKpBITUS [HA BOAOEMA.
Koopnunatsl Bomoema Ha Mecte OTOOpa
po6: 52°47'56.6"N 76°35'01.5"E.

['mppoxumuyeckue uCCIeIOBaHUS Ha
BOjioeMax MecTHoro 3HadeHus [laBnomap-
CKOM 00yacTu ObUTM MIPOBENICHBI B JICTHHUI
nepuoy 2021 roga. IIpoOsl MOBEpXHOCTHOM
BO/IBI OBLTM OTOOpaHbI Ha o3epe Tsarmka, Ha
nporokax benas u YepHnas, Ha peukax be-
nast (Komp), JIama, Jlonrasi, B 3aronax bari-
MauHbli 1 KporoBckuii. OOpasmpl ObLTH
MIPOAHAIIM3UPOBAHBI HA ONPEIEICHHUE ra30-
BOTO pexumMa, PU3NKO-XMMHUECKHUX Iapa-
METPOB, MIOHHOTO U OMOTEHHOTO COCTaBa.
Pe3ynbrarhl rUApOXMMUYECKUX HCCIEA0-
BaHUH NpejcTaBiIeHbl B Tabnuue 1.
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Tabnuma 1 — Pe3yasraTsl riApOXUMUYECKUX HCCIeIOBAaHUI BOIOEMOB MECTHOTO 3HA-
yenus [laBnonapckoit o6mactu B 2021 1. (cpenHue 3HaYECHUS)

PacTBopeHHEBIE Ta3bI, Buorennsie coequHEHNs, MI/ M3 Oprauu- Musepa-
CTa6HIII/II/I pH o / 02 e ::;I:)Cfi JIUA3aIus
oTOOpa ,MT. BOJIBI,
P Hi/[ ; M/ % o6 NH, | NO, | NO, | PO, TBO, M/
M® | HachImI. ' mrO/am’
O3. Tsanka 8,3 <0,1 9,9 91,0 0,05 0,12 | <0,01 0,9 |0,05 1,9 210
Ip. Benas 8,3 <0,1 8,8 91,5 0,05 | 0,13 | 0,02 0,8 |0,03 3,1 180
Peura benas | ¢ | 01 | 78 | 804 | 0,06 | 013 | <0.01 | 0.6 | 0,04 | 32 156
(Komp)
Peuka Jlama | 7,5 <0,1 8,5 82,5 0,08 | 0,12 | <0,01 | 0,7 | 0,06 3,7 178
Jaton ool <00 [ 105| 950 | 006 | 022 ] 003 | 10 |004| 2.1 215
Banimaunbrit
[Ip. Yepnas 7,6 <0,1 7,7 79,7 0,09 | 0,11 0,02 1,1 | 0,03 1,6 200
Peura 751 <01 | 7.8 | 80,0 | 0,07 | 028 |<0,01| 1,1 |0,03]| 34 174
Hoanrast
Jaton sl o0 [ 92 | 870 | 010 | 012 ] 001 | 12 |007] 29 205
KporoBckuii
[Tpomomkenune Tadbmuib! 1
I - XJ10- Kaib- Mar- Hart-
CraHuuu 1Apo 1o Cyme aﬂvb avr Kamnuii, af Kecr
KapOoHaThl, | puasl, | darel, | LU, HU, ; | pui,
orbopa 3 ) g 3 , | Mr/om , | KocTh
MI/am mr/om® | mr/am® | Mr/om® | mr/oM MI/am
O3. Tamnka 114,6 3,5 294 41,2 12,2 4,2 9.4 3,1
[Ip. benas 104,0 2,9 23,6 26,1 9,1 5,1 14,0 2,0
Peuka
benas 91,2 34 19,1 28,2 7,5 2,5 10,3 2.4
(Korp)
Peuka
e 82,0 3,6 | 263 | 403 | 129 3,6 9,3 3,2
Jlamma
3aron
bamrmau- 123,5 4.4 32,9 26,2 7,5 6,2 14,3 1,8
HBIN
IIp.
117,7 4.1 24.5 30,0 6,7 4,6 12,4 2,0
UYepHas
Peuka
e 75,9 28 | 263 | 420 8,7 5,0 133 | 28
Jlonras
3aron
Kpotos- 113,5 39 28,0 36,1 10,5 34 9,6 2,7
CKUH
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Temrieparypa Bombl BO BpeMs OTOOpa
npo0 B uroHe 2021 1. Ha BogoeMax MecCT-
Horo 3HayeHusi [laBmomapckoit oOmactu
cocrasisna 24,1-26°C (npu temmneparype
Bo3ayxa ot 20 mo 32 °C). MakcumasibHas
temriepatypa Boabl (26°C) Oblia 3adukcu-
poBaHa Ha 03. Tsnka.

Bonopoansiii nokazarens (pH) Bapbu-
poBan ot 7,5 no 8,3, 4TO XapaKTepu3yeT
BOJIy BOJJOEMOB MECTHOTro 3HaueHus [laB-
JIOJJAPCKOM 00JIaCTH KaK CJIa0oIIeT0uHYIo.

ConeprkaHue pacTBOPEHHOTO KHUCIOPO-
Jla B BOJIOEMAaX BapbUPOBAJIO B JUAIA30HE
7,7-10,5 mr/mM3, MakCUMaJlbHOE 3HAUYCHUE
ObL10 3aUKCHpOBaHO HaA 3aToHEe barmad-
Herit (10,5 Mr/amM3 B menaruanbHOM 30HE).
[IponieHT HACHIIIEHUSI BOJIBI MECTHBIX BO-
JIOEMOB KHUCJIOpoaoM cocTaBmil Oonee 80
%, 4TO YKIIQJABIBAETCSI B PAMKH HOPMATHB-
HbIX 3HaueHWi. KoHUeHTpamus nuokcuaa
yriiepoa B TOBEPXHOCTHOM TOPU30HTE
BOIOEMOB cocTaBuna Menee 0,1 mr/mm3.
Kucnoponueiii u, B 1enoM, ra3oBblil pe-
UM HCCIEAYEMBIX BOJOEMOB MECTHOTO
3HaueHus [laBrnomapckoil 00iacT MOXKHO
CUMTATh MPUEMJIEMBIM ISl OOWTAaHUS TH-
JTPOOHOHTOB.

CopeprkaHue OpraHMYECKOro BEIeCTBa
B MECTHBIX BOJO€MaX, OMPEAEIIIeMOro o
NepMaHTaHATHOW OKUCIISIEMOCTH, COCTABH-
70 B cpenneM 2,74 mrO/nm3, BOIbI MeCT-
HBIX BOJOE€MOB OTHOCSITCS K T'PYIIE BOJ C
OYEHb MAJION BETMYMHON OKHCIIIEMOCTH.

Bonoemsr mectHoro 3nauenusi I[lasio-
JTApCKoW o0acTu coaepikar HeOOoJbInoe
KOJIMYeCTBO OMOTeHHBbIX BemiecTB. Kon-
LIEHTpalKs aMMOHHSI COJIEBOTO B BOJO-
eMax MecTHoro 3HaueHus [laBiomapckoit
obnactu BapbupoBaia ot 0,11 mo 0,28 mr/
M3, MakcHUMalbHOE 3HAY€HUE aMMOHUS
cojieBoro Obulo 3auUKCHUpoBaHO Ha Peuke
Honroit (0,28 mr/mm3).  KonnenTtparus
HUTPHUTOB BapbhHpPOBAJIa B Y3KOM JHANa30-
ge ot merdee 0,01 mr/am3 1o 0,03 mr/om3,
HutparoB ot 0,6 mo 1,2 mr/am3, ¢ocda-
ToB - oT 0,03 mo 0,07 mr/am3. Cpenssist o
BOJIOEMaM KOHIICHTpAIHS JKeje3a oOIero
BaprupoBaia ot 0,05 1o 0,10 mr/mm3. KoH-

[EHTpAalud OMOTEHHBIX BEIECTB HE IIpe-
BBIIIIAIM YCTAHOBJICHHBIC HOPMATUBBI JIJIS
BOJIOEMOB PBIOOX035HCTBEHHOTO 3HAYCHUS
[2].

Munepanu3anusi BOJIbI BOIOEMOB MECT-
Horo 3HaueHus [laBmomapckoii o6macT Ha-
Xonuiach B uHTEpBasie ot 156 mo 210 mr/
JIM3, YTO ITO3BOJISET OTHECTH 3TU BOJOCMBI
K NpecHbIM. HanmensbItiee 3Hau€HHUE Cpeli-
HEH MO BOJOEMY MHHEpaIH3AIUH OBLIO
3adukcupoBaHo Ha Peuke benoit, Hanbosb-
mee Ha 03. Tsrmka.

ConeprkaHrue OCHOBHBIX MOHOB B BOZax
MECTHBIX BOJIOEMOB HaXOAWJIOCH B TIpeJie-
nax HopMmbl [2]. KoHueHTpanus XJI0puaoB
BapbHUpOBaJa B AMana3oxe ot 2,8 1o 4,4 mr/
M3, cyasgparoB ot 19,1 mo 32,9 mr/am3,
Kajaplus oT 26,1 mo 42,0 mr/nm3.

Ha ocHoBanuM aHanan3a KaTHOHHOTO U
AHMOHHOTO COCTaBa COTIIACHO Kiaccudu-
kamun, O. A. AjlekuHa, BOJBI MECTHBIX BO-
JI0EMOB OTHOCSITCSL K THIPOKapOOHATHOMY
KJIacCy, TPYMIE KajbIUs, TUITY TEPBOMY
[1].

’KecTkocTh BOJBI BOJOEMOB MECTHOTO
3Hauenus1 [laBmomapckoit oOimactu Haxo-
JIuIack B auarnasone oT 1,8 mo 3,2 Mr-sks/
aM3. Ilo 3HAYEHHUIO JKECTKOCTH BOJBI BO-
JI0eMBI MECTHOTO 3HadeHus [laBnogapckon
00J1aCTH OTHOCATCS K TPYTIIE «MSTKas.

3aknrouenue. Takum 00pazom, BOJIO-
eMbl MeCTHOro 3HaudeHus I[laBiogapckoit
obnacTu 00Jadar0T ONATOMPUATHBIM KHC-
JIOPOTHBIM ~ PEKUMOM,  CJIA0OIIEIOYHOM
peaKumeit cpeubl, MaJIol OKHCIISIEMOCTBIO,
BOJIa B BOJIOEMAX MpECHasi, MATKasl, PEBbI-
IICHHUI JOMYCTUMBIX HOPM TI0 OMOTEHHBIM
COEIMHCHMSIM M OCHOBHBIM MOHAM HET.

B memom mo THAPOXMMHYECKHUM Tia-
paMerpaM BOJIO€MbI MECTHOTO 3Hau€HUs
[laBnogapckoit oOmactu OIaronpuUsATHHI
JUTSl OOUTaHUS UXTHO(AYHBI.

Chnucok ucnonb308aHHbIX
UCMOYHUKOB
1. Anéxun, O. A. Memoowl ucciedosa-
HUSL PU3UYECKUX CBOUCME U XUMUUECKO2O
cocmasa 600wvt/ O.A. Anéxun // Kuzno npe-



BUOJIOTMYECKNE HAYKHN KA3AXCTAHA Ned, 2022

cnwvix 600 CCCP; akao. E. H. Ilagnosckui,
npogh. B. U. Kaoun. - M.-JI., 1959. - T. IV.
-4.2.-302c.

2. Ilpuxaz Ilpeoceoamens Komume-
ma no GoOHubIM pecypcam Munucmep-
cmea cenbckoeo xosscmea Pecnyonuku
Kaszaxcman om 9 nosops 2016 2o00a Ne
151 «O6 ymeepoicoeHuu eounou cucme-
Mbl KIAccupurayuu kavecmea 600l 8 60-
OHbIX obvexkmaxy http://adilet.zan.kz/rus/
docs/V1600014513 (0ama obpawenus
20.09.2019).

3. PyKko8oOcmeo no Xumuueckomy aua-
JIU3Y NOBEPXHOCMHBIX 800 CYWU /O-D XUM.
Hayk npog. A.J]. Cemenos. —JI.: I'uopome-
meousoam, 1977. — 542 c.

4. Yuuguyuposannvie memoowt ananuza
600 /0-p xum. nHayk npog. FO.10. Jlypve. —
M.: Xumus, 1973. — 376 c.

References

1. Alekin, O. A. Methods of investigation
of physical properties and chemical
composition of water / O.A. Alekin // Life
of fresh waters of the USSR, academician
E. N. Paviovsky, prof. V. I. Zhadin. - M.-L.,
1959. - Vol. IV. - 4.2. - 302 p.

2. Order of the Chairman of the
Committee on Water Resources of the
Ministry of Agriculture of the Republic of
Kazakhstan dated November 9, 2016 No.
151 "On approval of the unified system
of classification of water quality in water
bodies" http://adilet.zan.kz/rus/docs/
V1600014513 (accessed 20.09.2019).

3. Manual on chemical analysis of
surface waters of the land /Doctor of
Chemical Sciences prof. A.D. Semenov. —
L.: Hydrometeoizdat, 1977. — 542 p.

4. Unified methods of water analysis /
Doctor of Chemical Sciences prof. Yu.Yu.
Lurie. — M.: Chemistry, 1973. — 376 p.

2021 »cvinpl 3epmmenzen
Ilagnooap oobnviceinbly dHcepinikmi
Mauvi3ol 6ap Keioip cy aiiObiHOAPbLIHLIH
duzuxanviK-ceocpaguanvik rneone
2UOPOXUMUATIBIK, CURAMMAMACHL.

Anoamna

byn evinvimu-sepmmey orcymvicor Ilas-
no0ap o0onvicvlHOasbl AKCy ayOaubiHbly
Tanxka «reninde, Tepenykon ayoamvinbly
benas  owcone  Uepnas  apuanapwinoa,
Axmoeaii ayoanvinviy bBeras (Konw) sicone
Jlana e3enoepinoe, Ilasnodap ayoanviHuly
loneas, Ilasnooap ayoanvineiy Kpomos-
ckuu, JKenesumckuii ayoanvinvly baw-
MAUHbL  WHIRAHAKMAPLIHOA  HCYPII3iNeeH
EbLIbIMU-3epmme)  AHcymbicmapvl  OOlbIH-
wa oOepexkmepee Hecizoencen. fviibimu
acymvicma 2021  oscolabl  3epmmenceH
cy  oOvekminepiniy — MOP@ONOCUANBIK,
MOphoMempUANBIK JHCIHE 2UOPOXUMUSLIIBIK
epexkulenikmepi  mandaHaowi. 3epm-
mey  aUMA2blHblY — KblCKAWlA — (U3UKa-
2eozpaguanebly cunammamacsl Oepineer.
Cy obvexminepiniy 2UOPOXUMUSLTILIK CU-
nammamanapul DUBUKATLIK-XUMUATBIK
Kopcemkiwimepi, 2a3 pexdcumi, MUuHepai-
0aHybl, OpP2AHUKANLIK JHCIHE OUO2EHOIK
3ammapovly — Kypamvl, —COHOAU-AK  €H
Kon meauiepoe Oonamvi Hezizel UOHOAp
oouvinwa  Oepineen.  Foluvimu-3epmmey
acymvicmapol - 2021 oncwvindviy  dHcazevl
Ke3eHinoe cypeizinoi. [ uopoxumusnviy
sepmmeynepoiy  Hamudxcenepi  OANbIK
Wapyaublivbliabl HOpMamuemepimer caibl-
CMBIPBLILOYL.

Tyuinoi ce3zoep: 2udpoXuMusIvlK pe-
JHCUM, OUO2EHOIK 3ammap, MUHEPaloaHy,
K6Jl, 63€H, Wbl2aAHAK, ApHA
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Physical-geographical and
hydrochemical description of some
reservoirs of local significance of the
Pavlodar region studied in 2021

Summary

This work is based on data on the
research work carried out on the lake
Tyapka of the Aksu district, on the channels
of the Belaya of the May district and the
Chernaya of the Terenkol district, on
the rivers Belaya (Kopj) and Lapa of the
Aktogay district, Dolgaya of the Pavlodar
district, in the backwaters of the Krotovsky
of the Pavlodar district, Bashmachny of the
Zhelezinsky district of the Pavlodar region.
The paper analyzes the morphological,
morphometric and hydrochemical features

of the reservoirs studied in 2021. A brief
physical and geographical description of
the research area is given. Hydrochemical
descriptions of reservoirs by physico-
chemical  parameters, gas  regime,
mineralization, content of organic and
biogenic substances, as well as the main
ions contained in the largest amount are
presented. Research work was carried
out in the summer of 2021. The results of
hydrochemical studies are compared with
fishery regulations.

Key words: hydrochemical regime,
biogenic substances, mineralization, lake,
river, backwater, channel

Mamepuan nocmynun é peoakyuro
8.11.2022
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JANHAMUKA TMAPOJOTI'NYECKOI'O YPOBHSA BOJOXPAHUJIUILL]
KAHAJIA HUMEHU KAHBIIIA CATITAEBA

Kaonosaos 7K.P.
Anmauicxuii punuan TOO «Hayuno-npouzeo0cmeeHnblil yenmp pblOHO20 X03AlCmaa,
2. [lasnooap, Pecnybnuxa Kaszaxcman, e-mail: zharkyn.kabdolov@mail.ru

Annomauus

Hacmoswas paboma ochosana na dan-
HbIX 1O NPOBEOEHHOU HAYYHO-UCCTLe008a-
menbCckou pabome HA B000XPAHUNIUULAX
kanana umenu Kanvuua Camnaeéa. B na-
VUHO-UCCTIE008aMENbCKOU pabome ONnuUchl-
8aemcst 2UOPONOSULECKULL PENCUM B0OOXPA-
Hunuwy kanana umenu Kanviwa Camnaesa.
Ilpusedenvl cpeonemecsunvie Oamnuvie NoO
00vemy 600bl 8 B00OXPAHUTUWAX KAHANA
umenu Kanviuwa Camnaesea 6 2021 200y
(aneapv-cenmsabpn). [loxazana Ounamuxa
2UOPONOSUHECKUX YPOBHEL 8000XPAHUIULY
kanana umenu Kanviwwa Camnaesa 6 2017-
2021 200ax (no oannvim PI'TI «Kaz600x03»
Gunuan «Kanan um. K. Camnaesa»). 3na-
yumenbHoe NOoGvlUeHUe 2UOPOTOSULECKO20
VPOBHS NPOUCXOOUM 8 NABOOKOBIU NEPUOD
(anpenv-urons). B cmamve ananuzupyemcs
OUHAMUKA CPeOHe20008bIX OAHHbIX 00beMa
60001 6 8o0oxpanunuwiax 3a 2017-2021 (3a
9 mecayes) ee. B 3axnrouenuu oyenusaem-
CA BIUAHUE 2UOPOTOSULECKO20 YPOBHS 8O-
ooxpanunuw umenu K. Camnaesa na ux-
muogaymy.

Knrwouesvie cnosa: cuoponozuyeckutl
ypoeenw, kanan umenu K. Camnaesa, o6v-
emM 800bl, B00OXPAHUNUULE

Bopoxpanwiuma xanana um K. Carna-
€Ba SIBJIAIOTCS Ba)KHEHIIEH TuIpoJioruye-
CKOM Y TUAPOTEXHUUYECKON CUCTEMOM B pe-
ruone. OHa o0ecrieunBaeT BOAOM OOIBIION
TyCTOHAceJIeHHbIM pernoH. Bomoit o0be-
crieurBaroTcsa KoHoMepauuu Kaparanasl,
Temupray, IlaBnomapa m JKe3kasrana. B
JTOM CBSI3H, JOCTATOYHO BAXKHBIM SIBIISICTCSI
OIIEHKa JIMHAMHMKHU THUAPOJIOTUYECKHUX IO-

KazateJieil BOAOXpaHUIMIL KaHalla, o0ecre-
YMBAIOLIMX TaKXe CTaOMIBLHOE COCTOSHUE
peIOHOTO  XO3siicTBa. [mMaponmornueckue
nanublie Obutn osydensl ot PI'TI «Ka3Bonu-
x03» ¢punmman «Kanan um. K. Carnaesay.

PesyabTrarel u o0cy:knenusi. Kanan
umenu Kanpima CarmaeBa HauyMHAeTCs y
BO/I03a00pa Ha peke benoil B paiione ro-
pona AKCy U 3aKkaHuuBaeTcsa y ropoga Ka-
paranael. Cnan B Skcrulyarauuio B 1974
roxay. O0mast MpOTSHKEHHOCTh JAaHHOTO TH-
JTPOTEXHUYECKOTO COOpykeHus - 458 km.
272 xm npuxoautcs Ha [laBnomapckyro 06-
nacth, 186 kM — Ha KaparanauHckyro 00-
nactse [1-3].

[Ipomycknas cnoco6HOoCTh - 2000 MITH.
M3/ron, mone3Has otgada - 1720 m3/rox.
VYpoBeHb NoJbEMa BOJbI COCTABISIET IIO-
psanka 416 m. Ha 175 kM Tpacca gocturaer
pexu luneptsl 1 ganee UAET 1o ee pyciy.
[Ipu 5TOM BOZA MO KaHAy TEUET C ceBepa
Ha for, a peka lllunepter umeer obpatHoe
HanpasieHue. Ha Tpacce xaHana co3naHo
13 BomoxpanuuI 001meH miomaaso 237
kM2, o0beMoM 1016 miH. M3.

N3 Hux 11 BOgOXpaHUIMIL CyMMapHOU
miomaneo 214,3 kM2, 00bEMOM OKOJIO
972,4 mnH. M3 00pa3yloT Kackaja Ha peke
[Muneptsr. [Io Tpacce xaHama Takke CO3-
JaHbl 2 pe3epBHBIX BOAOXpPAHWIHIIA IS
BOJIOCHAOXeHHsI Topofa DKubacTy3 u To-
pona Kaparanpa.

B Tabnuue 1 npuBeneHsl cpenHeMecsd-
HbIE TaHHBIE TT0 00BEMY BOJIBI B BOJOXPaHH-
numax kanana umenu Kaneima CarnaeBa B
2021 rony (stHBapb-ceHTsA0PH). K coxare-
HHUIO, OTCYTCTBYIOT JaHHble 1O Baxp. ['Y
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Ne 11, TEXHOJIIOTMYECKU OTIMYAIOIICTOCS
HETIOCTOSIHHBIM THIPOJIOTUYECKUM PEKHU-

MOM (pe3epBHBII, 4acTo cpabaThIBaEMBIii
BOJIOEM).

Tabmumna 1 — CpenHemecsyHbIe TaHHBIE IO 00BEMY BOJIBI B BoJoxpaHmmmax Kanana
uM. K. Carmaesa 3a 9 mecsitieB 2021 rona (MiH. M3)

Mecsn
Bon-me
I 1I 111 v \% VI VII VIII IX
Dkuo.-¢ 17,22 16,09 18,14 16,58 17,50 16,65 17,22 17,29 18,42
'V Nel 88,76 88,65 89,35 89,82 91,70 89,12 90,53 89,23 89,35
'Y Ne2 1,44 1,73 1,73 1,67 1,88 1,70 1,70 1,60 1,53
'Y Ne3 41,00 44,30 45,8 45,60 48,20 47,80 43,20 41,70 43,70
'Y Ne4 52,16 51,92 53,33 53,22 54,51 53,80 54,15 52,63 51,57
'V Ne5 92,16 92,16 89,98 90,63 92,16 91,51 90,19 92,60 93,91
'V Ne6 8,80 8,66 8,93 8,77 9,04 8,74 8,96 8,69 9,09
'Y Ne7 93,64 88,03 88,03 88,51 90,84 90,37 87,04 85,27 88,27
'Y Ne® 270,78 | 263,26 | 260,94 | 261,52 | 273,10 | 272,52 | 271,36 | 269,05 | 244,15
'Y Ne9 28,75 28,60 28,68 28,36 29,15 28,91 27,88 27,49 29,78
'Y Nel0O 67,21 69,99 66,87 65,35 70,44 71,79 72,81 67,55 67,04
BB Ne29 25,77 26,13 30,33 21,41 31,53 25,52 27,92 35,31 26,25

Ha pucynkax 1-4 moka3zana nuHaMHKa
TUIPOJIOTUYECKUX YPOBHEW BOAOXpaHU-
nung kaHana B 2017-2021 rogax (mo jaH-
HeiM PITI «Ka3Bonxo3» dunman «Kanan
uM. K. CarmaeBay).

Kak BuznHo, u3 pucynka 1 B 2017-2021
rojiax Hanbosee CTaOWIbHBIN ypOBEHb OT-
MeuaJsicsl BO BCEX BOJAOXPAaHMIMIIAX KpOMe
I'V Ne3. CpenneronoBble Tuaposioruye-
CKHE€ YPOBHHM BOJOXpPaHWJIMIL JKHOACTY3-
ckoe, I'YV Nel, T'Y Ne2 3a 9 mec. 2021
coctaBuu 182,49, 218,57 u 259,25 m.
abc. cooTBeTCcTBEHHO. B 3THX BOmoemax

YPOBEHB BOJIBI,

M. abc.
183
182,8
182,6
182,4
182,2
182
181,8
181,6
181,4

e=@e= 017 rog =—@=2018r04

B 2017-2021 rr., cpeaHEro0Boi ypOBEHb
BOABI Majo MeEHsuIcs. [wmaposornueckuit
ypoBeHb Baxp. 'Y Ne3 3a 9 mec. 2021 .
(280,26 m. ab6c.) Obu1 HIKE ypoBHs 2019
ronxa Ha 0,09 M. a6c.

CpenneronoBbie TUAPOJIOTHYECKUE
ypoBHU BopoxpaHwiull ['Y Ne4, 'V NeS,
TV Ne6 uTY Ne7 B 2017-2021 romax Tax-
e XapaKTepU30BaINCh CTAOMILHBIM YPOB-
HeM. B mepeuncieHHplx Bomoemax 3a 9
Mmec. 2021 1. cpeAHeroa0BoM ruIposioruye-
ckuii ypoBeHb Obl1 paBen 300,46; 320,79;
340,25 u 360,06 M. aOc. COOTBETCTBEHHO.

=§=201910 ==@==2020 ==@=2021(3a9 mec.)

DKHIOACTy3CKOEe BOXOXPAHILTIIIE

Pucynox 1 — JJunamura yposHs 600vl sodoxpanunuwia Ixubacmysckoe 3a 2017-2021
(3a 9 mecayes) 2e. (no cpeonemecauHbIM OAHHbIM)
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YPOBEHB BOIEL,
M. a0c.

2195
2193
219,1
218,9
218,7
218,5
218,3
218,1

=@==)017 107, =—@==)018r07 =8=2019r07 ==@==2020r08  ==8=2021 (329 mec.)

Bomoxpanunume 'Y Ne 1

Pucynok 2 — Jlunamuka yposns 600l goooxpanunuwa 1'V Nel 3a 2017-2021
(3a 9 mecayes) ce. (no cpeonemecauHbiM OAHHBIM)

YPOBEHB BOJEL,
M. abc.
260,2
260
259,8
259,6
259,4
259,2
259
258,8
Aveape ®epane Mapt  Anpenc  Maii WMioHE Miwonb  Aeryct CeHtAGpb OktAGpe Hoabpe [ekabpo

em@um )17 101 e=@um)(018r0n e==@==2019r04 e=@u=?020r0n  ==@==2021 (339 mec.)
Bopoxpaammme I'Y Ne2

Pucynok 3 — Jlunamuka yposns 600wl eoooxpanunuwa 1I'Y Ne2 3a 2017-2021
(3a 9 mecayes) ee. (no cpeoHemecaUHbIM OAHHBIM)

VPOBEHB BOJIBL,
M. abc.

281,4
281,2

281
280,8
280,6
280,4
280,2

280

279,8
Ausapb ®espann  Mapt Anpenb Mait WioHb Wwonb Asryct  CenTalpb Oxtafpb  Hoabpb [lekabpb

== 2017707 ==@==2018r07 =@=2019705 <=—@==2020r0f  ==@=2021(3a9 mec.)

Bonoxpanuauie I'Y Ne3

Pucynok 4 — Jlunamuka yposns 600t goooxpanunuwa 1'Y Ne3 3a 2017-2021
(3a 9 mecayes) ce. (no cpeoHemecsauHbIM OAHHBIM)

63



64

BUOJIOTMYECKNE HAYKU KA3AXCTAHA Ned, 2022

Kak mokazano Ha pucyHKe 5-8 3HAYMTEIbHOE MOBBIIIEHUE THAPOIOTUIECKOTO YPOBHS
MPOMCXOUT B TTABOJIKOBBIN MIEpHO/ (AIIPEIhb-UIOHB ).

VYPOBEHE BOJEL,
M. abc.

302,1
301,6
301,1
3006
300,1

299,6

)

«° R

& a
GQ' o (ﬁg\ O’é *2‘0

=@==) 01710, ==@u=)018r0[ =—@=2019107  ==@==2020r01  ==@==2021 (339 mec.)

Bonoxpanuaume I'Y Ned

Pucynok 5 — Jlunamuka yposns 600wt eoooxpanunuwa 1I'Y Ne4 3a 2017-2021
(3a 9 mecayes) ce. (no cpeoHemecauHbIM OAHHBIM)

YpOBEHB BO/IHI,
M. a0c.

321,4
321.2
321
3208
3206
3204
320,2
320
Q@*’ S X & é‘\é . q@Q" ‘quq“’ & R
&% ¥ ¥ (53\ OQ“ S

==@=)017 ron, =—@=2018ronq =@=2019r0g =—@=2020r0n  =@==2021(3a9 mec.)

Bogoxpanuaunme I'Y NeS

Pucynok 6 — J[unamuka yposms 600t eoooxpanunuwa I'Y Ne5 3a 2017-2021
(3a 9 mecayes) ce. (no cpeoHemecauHbIM OAHHBIM)
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YPOBEHB BOJIEL
M. abc.

341,8
3414

341
3406
340,2
3398
3394

339

X g

=@um 017 10, e=@um)18r0f ==@==)019r0s  ==@mm2020r0f ==@==)(021 (339 mec.)

Pucynok 7 — Jfunamuka yposrs 600l goodoxpanunuwa I'Y Ne6 3a 2017-2021
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Cpenu Bcex UCCIeIOBaHHBIX BOJOXpa-
HUJTUI] MAaKCUMAJIbHBI 00bEM UMEET BIXP.
I'V Ne8, a camplii MHHUMAaIbHBIM O00BEM
BO/IbI UMeeT BAXp. ['Y Ne2.

ITo mamuemm 2017-2021 rT. cKiIambIBacT-
Csl CIeAyIoIIasi KapTHHA, YTO CPETHEr010-

BbI€ 3HAYCHUS 00bEMa BOJbI ObLIN OOJIBIIIE
B ocHoBHOM B 2017 u 2019 rogax, kpome
BOJIOXPAaHUJIUIIA YPOBHS BOJOXPAHMIIHINA
Dkwubacty3ckoe (Tabnuma 2).

Tabnuua 2 — JluHaMuKka CpeJHeToJJOBBIX JaHHBIX 00beMa BOJIbI B BOJOXPAHMIIHUINAX 32

2017-2021 (3a 9 mecseB) IT. (MIH. M3)

Bonoxpanunuiia

Tomel | Jxubac- | TY | IV | TV ry ry | 1ry ry ry ry Iy | BB

Ty3ckoe | Nel | Ne2 | Ne3 Ne4 | Ne5 | Ne6 | Ne7 Ne8 Ne9 | NelO | Ne29
2017 17,2 89,6 | 1,8 | 50,5 | 56,2 | 954 | 9,9 | 100,5 | 337,3 | 31,0 | 74,4 | 29,9
2018 15,9 89,4 | 1,6 | 454 | 53,6 | 958 | 9,0 | 952 | 323,5 | 30,9 | 72,2 | 31,9
2019 17,0 899 | 1,7 | 46,6 | 53,3 | 983 | 9,8 | 102,7 | 350,1 | 31,0 | 79,1 | 34,3
2020 17,4 89,4 | 1,6 | 43,4 | 50,9 | 93,3 | 86 | 90,6 | 280,0 | 30,0 | 69,8 | 26,7
2021 17,2 89,6 | 1,7 | 44,6 | 53,0 | 91,7 | 89 | 889 | 2652 | 28,6 | 68,8 | 27,8

IIpumeuanms - cBenenus 2021 roma mpeacTaBiIeHb! 3a 9 MecsIIeB

3akuovenne. [1o JaHHBIM Hay4YyHO-HUC-
CIIeIOBaTeNbCKUX PaboT, B paccMarpuBa-
emom tniepuonie 2017-2021 (ssHBapb-ceH-
TAOph) IT. MOXKHO CJIeJaTh BBIBOI, YTO B
BOJOXpaHunuiax Ha kaHaie um. K. Car-
naeBa THIPOJIOTUUECKUN YPOBEHBb BOJIBI U,
CJIeIOBATEIHbHO, 00bEM BOJIBI 32 YKa3aHHBII
MEPUOJI MEHSJICS HE3HAYUTEIBHO.

B BeceHHnii nepuoj ypoBeHb BOJbI yBe-
JUYHUBAJICS, YTO OJArOMpPUSITHO OTPA3UIIOCH
Ha MPOXOXKIACHUM HEpecTa PhI0 W Harymie
MOJIOTN PBIO.
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Kanviuu Comnaee amuvinoazol Kanan
Cy KoumManapulHvly 2UOPOI02UATIBIK
OeH2elliHIH OUHAMUKACDL

Anoamna
Foitvimu-3epmmey AHCYMBICHIHOA
Kanvuuu Comnaes amuviHOagwl KAHALObIH CY
KOUMALAPLIHLIY  2UOPONOSUSNBIK  OeHeelli
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cunammaneau. UxmuogayHanwiy Kblckaua
cunammamacwl  oepineen. 2021 dwcvinvl
Kanviu Comnaee amwvinoazvl Kananowviy
Cy KOUManapviHoagsl cy Kolemi OOublHua
opmawia auivlk Oepekmep KeimipinieeH
(kaymap-guipryiex). 2017-2021  oicoin-
odapvr Kanviww Comnaes amwvinoaewl Ka-
Hal Ccy KOUMANAPbIHLIY 2UOPONOULTIbIK
OeHeellepiniy OUHAMUKACHL KOPCEeMINceH.
Tuoponoeusnvix deyeelidiy aumapiviKmati
HCORAPBLIAYLL  CY  MACKbIHbL  Ke3eHIHOe
(cayip-maycvim) 6onadel. Maxanaoa 2017-
2021 (9 au 6otibinwa) sHcviidapoagvl  cy
KOUMANApblHOAgbl Cy KOJeMiHiy opma-
wa JHCbLIObIK — OepeKmepiHiy — OUHAMU-
Kacel manoanaovl. Kopvimeinovioa K.
Comnaes amwvinoazvl ¢y KOUMAIAPLIHLIH
2UOPONOCUANBIK OeHeeUIHIH UXmuogayHaza
acepi aHbIKMAaowl.

Tyuinoi  cezoep:  2udponOUANBIK
oeneetl, K. Comnaes amuvlHOazvl Kaua, cy
Kenemi, cy KOuMacsyl

Dynamics of the hydrological level
of reservoirs of the canal named after
Kanysh Satpayev

Summary
This work is based on data on the research
work carried out on the reservoirs of the
canal named after Kanysh Satpayev. The

research paper describes the hydrological
regime of the reservoirs of the canal
named after Kanysh Satpayev. The average
monthly data on the volume of water in the
reservoirs of the canal named after Kanysh
Satpayev in 2021 (January-September)
are given. The dynamics of hydrological
levels of reservoirs of the canal named after
Kanysh Satpayev in 2017-2021 is shown
(according to the data of the Kazvodkhoz
branch of the K. Satpayev Canal). A
significant increase in the hydrological
level occurs during the flood period (April-
June). The article analyzes the dynamics
of the average annual data on the volume
of water in reservoirs for 2017-2021 (for
9 months). In conclusion, the influence of
the hydrological level of the K. Satpayev
reservoirs on the ichthyofauna is assessed.
Key words: hydrological level, K.
Satpayev canal, water volume, reservoir

Mamepuan nocmynun é peoakyuro
8.11.2022
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1. MakanaHsl JkapusijayFa ©TiHIM Oepy YIIIH XYpHaJIAbIH CaUTbIHA KipiM, TIpKEyIeH
eTy KaxkeT https://biosience.ppu.edu.kz/ MaTiH jx0aKTapbelH TONTHIPBIHBI3. Makana daii-

aeiH .doc / .docx (MS Word) ¢opmarra TipKeHi3, TeieM Typasbl TyOipTek (aiibl, jka-
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XKaraaiaapaa xKapusiayra KaObUITaHaIbl.
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aBTOPBIH(JAPbIH) e-mail, MakKaJaHbIH TaKbIPHIOBI, AHHOTAIUS, KIATTI ce3lep Ka-
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naliaJaHblUIFaH 9ie0rueTTep Ti3iMiHE ciiTeMernep 0oMaybl THIC, MaKaJdaHBbIH KbICKAIIa
Ma3MYHBI, OHBIH €PEKIIEITIKTEPIH KOPCETYl KOHE MAKAJAHbIH KYPbUIBIMBIH CAKTaYbI
THIC.

4. FputbiMK MaKaJIaHbIH KYPBUIBIMBIH: KipicIie, MaTepHasiap MEeH dicTep, HOTHKEIep,
TaJIKbLIAY, KOPBITBIH/bI, KapKbUIAHIBIPY Typasbl aknapar (OosiFaH jkafaaiija), naigana-
HBIIFaH 9/1e0ueTTep Ti3IMIH KaMTUIbI.
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MOTiHIHAE cinTemenepi Oomysl THic. Cyperrtep, rpadukrep CTaHIapTThl (hopmarTap-
neiH Oipinae ycoiHbUTybl kepek: PS, PDF, TIFF, GIF, JPEG, BMP, PCX. Hykremnik
cyperrepai 600 dpi TYHBIKTBIKIIEH opbIHAay KaxkeT. CyperTtepae OapiblK OesmexTep
HAKThI KOPCETLTYl KEPEK.

6. IMaiinananpliran o1e0MeTTEp TI3IMIHJE TEK JKYMbIC MOTIHIHAE CLITEME jKacajraH
JIepeKkesnep (aoiexco3 peTiHae HoMipieHTeH) 0omysl kepek. HoTmkenepi ponenaeme-
Jep/e MalJaTaHbUIaTeIH, OipaK ol sKapusutaHOaraH KYMBICTapFa cluireMenep xidepii-
MeHIi.
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HUK08bIM 3a0adam // QYHKYUOHAIbHbIe NPOCPAHCMEA U Meopus NPUOIUICEHUs. (DYHK-
yuti: Tezucvl 0oknadoe Medxcoynapoonoi Koughepenyuu, noceswennou 110-nemuro co
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Bailov E.A., Sikhov M.B.,Temirgaliev N. (2014) General algorithm for the numerical
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Makananarsl OapIbIK IOTyap aBTopra xioepiueai. Tepic mikip anFaH Makataiap Kata
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YHUBEPCUTETIHIH KbI3MeTKepepl yuin 50% KeHUIIK.
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MAKAJAJAPABI PECIMJAEY YJIT'ICI

FTAXP: 34.33.23

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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1. Homynun I'C., Cagponosa T.H., [lonynuna E.I. /uipghepenyuanrvhas ouacnocmuxa u
Jleyenue pasnuunblx gopm cunopoma «cyxozo enaszay //' B co.: Cogpementvie memoovt OuazHo-
CcmuKu u aeuenus 3aoonesanull ciesnvix opeanos. — M., 2005. — C. 241-246.
2. Revich B.A. Environmental pollution and health of the population//Introduction to
ecological epidemiology. — M., 2001. — P. 224-230.

References
1. Polunin G.S., Safonova T'N., Polunina E.G. Differencial 'naja diagnostika i lechenie
razlichnych form sindroma “suchogo glaza” //'V zb.: Sovremennye metody diagnostiki i lechenia
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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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PYKOBOACTBO JJIs1 ABTOPOB ) KYPHAJIA
«BUOJIOI'MYECKHNE HAYKHU KA3BAXCTAHA»
IO O®OPMJIEHUIO CTATHbU

1. Jl;st moaum 3asiBKM Ha IMyOJMKAIMIO CTaThbl HEOOXOMUMO 3aiTH Ha CalT JKypHaia
https://biosience.ppu.edu.kz/ u npoiiTu peructpanuto. 3arnoaIHUTh TeKCTOBbIE Mojst. [pu-
kpernuth Gain cratebu B popmare .doc / .docx (MS Word), daiin kBuTanmm o0 oriare,
MOJINUCATh MyOIUYHY0 0QEPTY - COTIANIIEHUE O CAMOCTOSTEIIHHOM XapaKTepe MPeICTaB-
JICHHOM PYKOIIMCH, COIVIaCHM C IIPOBEPKOM CTaThU Ha MpEAMET IIaruara M MnpeaocTaB-
JICHUU HUCKIIFOYUTCIIBHBIX IMPaB U3AaTCIIHO. HpOBepI/ITB 3aIlI0JIHCHHBIC JAaHHBIC U HaXKaTb
KHOTNIKY «OTIpPaBUTH»

2. O0beM cTaTby HE JOJKEH MpeBblarh 18 crpanui (ot 6 ctpanuir). Pabotel, npeBbI-
IIAOLIME YKa3aHHbIM 00beM, MPUHUMAIOTCS K IMyOIHMKalUU B HCKITFOYUTEIbHBIX CIIydasx
110 0coboMy perieHunto Penkomiernu sxypHana.

3. Texct pabotsl HaunHaeTcs ¢ pyopukaropa MPHTU (MexnyHapoauslii pyOpuka-
TOp HAyYHO-TEXHUYECKOU MH(OPMAIINH; OTIpeessseTcs Mo cchbuike http://grnti.ru/), 3arem
CJICAYIOT MHUIMAIBI U (paMuiIis aBTOpa(OB), TOJIHOE HAMMEHOBAaHHE OpPTraHU3aIUH, TO-
pox, cTpaHa, e-mail aBTopa(oB), 3araBue CTaThi, aHHOTALMS, KIIOUEBbIE CJI0BAa. AHHO-
Tanus 1oikHaA cocTosaTh 3 100-300 ciioB, He TOJKHA COAEPKaTh TPOMO3JIKHE (POPMYIIBI,
HE JI0JKHA [TOBTOPSITH [0 COJEPKAHUIO HA3BaHUE CTAThU, HE JI0JIKHA COZIEP>KATh CCHUIKU
Ha TEKCT pabOTHI ¥ CIIMCOK MCIIOIb30BAHHBIX HCTOYHUKOB, JIOJDKHA OBITH KPAaTKUM U3J10-
KEHUEM COJIepKaHMs CTaTbu, OTpaxas €€ 0COOCHHOCTH U COXPaHsIsl CTPYKTYpPY CTaTbH.

4. CTpyKTypa Hay4yHOU CTaTbU BKJIIOYAET BBEJCHUE, MaTepHallbl U METO/Ibl, PE3YJIbTa-
ThI, 00CYX/IeHUE, 3aKJII0YeHne, HHPOopMaIHio 0 pUHAHCUPOBAHUU (IPU HAJIMYUU), CIIU-
COK HCIOJIb30BaHHBIX HCTOYHUKOB.

5. TaGnuIbl BKJIFOYAIOTCST HETIOCPEICTBEHHO B TEKCT PaOOTHI, OHU JIOJDKHBI OBITH IPO-
HYMEpOBaHbI U CONPOBOKIATHCS CCHUIKOM Ha HUX B TEKCTe paboThl. Pucynku, rpapuku
JIOJKHBI OBITH TIPEJICTABIICHBI B OTHOM U3 cTaHnapTHBIX (hopmaroB: PS, PDF, TIFF, GIF,
JPEG, BMP, PCX. ToueuHbie puCyHKH HEOOXOAMMO BBITIOIHSATE ¢ pazpernieaneM 600 dpi.
Ha pucyHnkax 101KHBI ObITh SICHO IEPEAaHbl BCE AE€TANH.

6. CIIMCOK MCHOJIb30BaHHBIX UCTOYHUKOB JIOJDKEH COZEP)KaTh TOJIBKO T€ MCTOYHMKH
(mpoHyMEpOBaHHBIE B MOPSJIKE HUTUPOBAHUS), HA KOTOPbIE UMEIOTCS CCBUIKU B TEKCTE
pabotel. CChIIKM HAa HEOMYOJIMKOBaHHbIE Pa0OTHI, Pe3yIbTaThl KOTOPBIX UCIOIb3YIOTCS B
JI0Ka3aTeNbCTBAX, HE IOy CKAOTCSL.

IIpumepsb! opopMiIeHHsI CIMCKA MCIOJIB30BaHHBIX McTOYHUKOB (1o ['OCT 7.1-
2003 «bubnuorpapuyeckas 3anuck. bubnuorpaduyeckoe onucanue. OOmue TpedoBa-
HUS U [IPABUJIA COCTABICHUAN):
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1. Boponun C.M., Kapayyba A.A. [{zema-¢pynxyus Pumana. — M: Quzmamaum,
1994. — 376 c.

2. baunos E.A., Cuxoe M.b., Temupeanues H. O6 obwem aneopumme 4ucieHHo20 uH-
mezpuposanus GyHKYul MHO2UX nepemennvix // JKypuan eviuuciumensroi mamemamu-
Ku u mamemamuyeckou usuxu. —2014. — T.54. — Ne7. — C. 1059-1077.

3. XKybanviuesa A.K., Abuxenosa I1l. O nopmax npouzeo0usiX GyHKYUll ¢ HY1e8bIMU
SHAYEHUAMU 3A0AHHO20 HADOPA JTUHEUHbIX (YHKYUOHANIO8 U UX NPUMEHEHUs K nonepey-
HUK08bIM 3a0a4am // QYHKYUOHATIbHbIE NPOCMPAHCINEA U MeOPUsl NPUOIUNCEHUSL (DYHK-
yuti: Tezucvl doxnados Meocoynapooroii konpepenyuu, nocesaujennou 110-remuro co
OHs poocoenus akademuka C.M. Hukonvckoeo. — Mockesa, Poccus, 2015. — C. 141-142.

4. Hypmasuna K. Poiyape mamemamuxu u ungpopmamuru. — Acmana: Kaz.npasoa,
2017. 19 anpena. — C. 7.

5. Kvipos B.A., Muxatinuuenxo 1’1 Ananumuueckuii Memoo 610M4CeHUsl CUMNIEeKmMuU-
yeckotl eeomempuu // Cubupckue snekmponHvle mamemamuyeckue uzeecmus. — 2017. —
T 14. — C. 657-672. doi: 10.17377/semi.2017.14.057. — URL: http://semrmath.nsc.ru/
v14/p657-672.pdf. (0ama oopawenus: 08.01.2017).

7. Ilocne criMcka UCTIONB30BaHHBIX HCTOYHUKOB HEOOXOAMMO yKa3aTh Oubmuorpadu-
YeCKHUe JaHHBIC Ha PYCCKOM M aHTJIMHACKOM sI3bIKaX (€CIH CTaThsi 0popMIIeHa Ha Ka3ax-
CKOM $I3BIKE), Ha Ka3aXCKOM U aHIJIMICKOM SI3bIKax (€CIM cTaThs OPOpPMIICHA Ha PYCCKOM
SI3BIKE) ¥ HA PYCCKOM M Ka3aXCKOM SI3bIKaX (€CIM CTaThsl 0(opMIIcHA Ha aHTITUHCKOM SI3bI-
Ke). 3aTeM NpUBOASTCS KOMOWHAIUS aHIIOS3BIYHOM M TPAaHCIMTEPUPOBAHHOW dacTeil
(http://translit-online.ru/) cnrcka UCTIOIB30BAaHHBIX UCTOYHUKOB U CBEICHUS 110 KAKIOMY
U3 aBTOPOB (Hay4yHOE 3BaHUE, CIy:KeOHBIN aapec, TenedoH, e-mail - Ha KazaxckoM, pyc-
CKOM M aHTJIMHCKOM SI3bIKaX).

[Tpumep KOMOMHAIMK AHTIIOA3BIYHON M TPAHCIUTEPHUPOBAHHOW YACTEH CIMCKA HC-
I0JIb30BaHHBIX UCTOUHUKOB:

1. Voronin S.M., Karacuba A.A. Dzeta-funkciya Rimana [Riemann Zeta Function]
(Fizmatlit, Moscow, 1994, 376 p.).

2. Bailov E.A., Sihov M.B., Temirgaliev N. (2014) Ob obshchem algoritme chislennogo
integrirovaniya funkcij mnogih peremennyh [About the general algorithm for the
numerical integration of functions of many variables], Zhurnal vychislitel 'noj matematiki
i matematicheskoj fiziki [Journal of Computational Mathematics and Mathematical
Physics]. Vol. 54. Ne 7. P. 1059-1077.

3. Zhubanysheva A.Zh.. Abikenova Sh. O normakh proizvodnykh funktsiy s
nulevymi znacheniyami zadannogo nabora lineynykh funktsionalov i ikh primeneniya
k poperechnikovym zadacham // Funktsionalnyye prostranstva i teoriya priblizheniya
funktsiy: Tezisy dokladov Mezhdunarodnoy konferentsii. posvyashchennoy 110-letiyu so
dnya rozhdeniya akademika S.M.Nikolskogo. - Moskva. Rossiya. 2015. - S.141-142.

4. Nurtazina K. Rycar’ matematiki i informatiki [Knight of mathematics and computer
science], Newspaper “Kaz. pravda”, 19 April 2017.P. 7.

5. Kyrov V.A., Mihajlichenko G.G. (2017) Analiticheskij metod vlozheniya simple-
kticheskoj geometrii [The analytical method for embedding symplectic geometry], Cibirskie



BUOJIOTMYECKNE HAYKHN KA3AXCTAHA Ned, 2022

elektronnye matematicheskie izvestiya [Siberian Electronic Mathematical News]. Vol. 14.
P 657-672. [Electronic resource]. Available at:http://semrmath.nsc.ru/vi4/p657-672.
pdf. (Accessed: 08.01.2017).

Ecnu uctoyHMK nMeeT oQUIMaIbHbIN epeBOJl M N3/aH TAaKXKe Ha aHIIMHCKOM SI3BIKE,
TO B KOMOMHALIMU aHIJIOA3BIYHOM M TPAHCIUTEPUPOBAHHON YaCcTU CIMCKA UCIOIb30BaH-
HBIX HCTOYHUKOB HEOOXOIMMO yKa3aTh O(pHUIIMATbHBINA IEPEeBO/] Ha aHTITUICKOM SI3BIKE.

Hampumep, crarbs

baunos E. A., Cuxos M. b., Temupranues H. O0 o0miem anropurMe 4YMCIEHHOTO UH-
TErpUPOBaHUS PYHKIMI MHOTHX TIepEeMEHHBIX // JKypHas BEIYUCIUTETFHON MaTeMaTHKH
u Maremaruueckoi ¢pusuku -2014. -T.54. - Ne 7. - C. 1059-1077.

uMeeT ouLuaNbHbINA IepeBo]

Bailov E.A., Sikhov M.B.,Temirgaliev N. (2014) General algorithm for the
numerical integration of functions of several variables, Computational Mathematics and
Mathematical Physics.Vol. 54. P. 1061-1078.

8. Aopec peoaxyuu: Peciyonuka Kazaxcran, 140002, r. [TaBnonap, yia. Mupa, 60, I1as-
JIOJAPCKUN NEeAArorMuyeCKuil yHUBEPCUTET

Ten.: (87182) 552798 (BHyT. 263).

E-mail: bnk pspu@mail.ru

Website: https://biosience.ppu.edu.kz/

9. Crarbu, NOCTYNMBILIUE B PEAAKIINIO, OTHPABIAIOTCS HA aHOHUMHOE PelleH3UpOoBa-

Hue. Bee perieH3uu 1mo cratbe OTHpaBisoTes aBTopy. CTaThy, MOMTYyYHUBIITHE OTPHUIIATEITb-
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aHTBI CTaTel M OTBET aBTOpa PELEH3EHTY MPUChUIAIOTCS B peaakiinio. CTaTbi, UMEIOIIIe
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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.

Cnucok ucnonb306anHbIX UCIOYHUKOS
1. Honynun I'C., Cagonoséa T.H., Ilonynuna E.I. Huepghepenyuanrvnas ouacnocmuxa
U 1eyeHue pastuuHbIX hopm cunopoma «cyxozo enaza» //' B co.: Cospemennvie memoost OUazHo-
CmuKU u jederus 3aoonesanutll ciesuvix opeanos. — M., 2005. — C. 241-246.
2. Revich B.A. Environmental pollution and health of the population//Introduction to
ecological epidemiology. — M., 2001. — P. 224-230.
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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.

Text Text Text Text Text Text Text Text Text Text Text Text Text Text Text Text Text
Text Text Text Text Text Text Text Text Text Text Text Text Text Text Text Text Text Text
Text Text Text Text Text Text Text Text Text Text Text Text Text Text Text Text Text Text
Text Text Text Text Text.
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plumage ornamentation of male and female Kentish plovers. Behav. Ecol. Sociobiol. 70, 49—60.
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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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