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KAJIAJBIK )KOHE AYBIJJIBIK )KEPTEPIAE TYPATBIH OPTYPII
COMATOTMUIITI OKYHIbI KbI3JIAPIbIH MOP®O®YHKIMOHAJJIbI
JTAMYBI

I.9. Tepexan', 7K.M. Mykaraea', M.K. JKakynos?
UJLH. I'vmunes amoinoazel Eypasus ynmmulx ynueepcumemi, Acmana x, Kazaxcman
’Aecmana meduyunanvix ynusepcumemi, Acmana K, Kasaxcman

AHoamna

7-9 apanvieblHoasel — apmypii
KOHCIUMYYUAILIK  munmeei  aybliOblK JCIHE
Kananulk — Kul30apovly — MOP@PODYHKYUOHA-
Obl  OamyvlHa 3epmmey JiCypeisindi. Ayvln
OKYUbLIADBIHBIY MopodhyHKYUOHANObI
Kepcemkiwimepi memen, anauda Kaiauwlk
KYpOacmapulMen CanblCmulpeanod HCYMulCKa
Kabinemminiel xcoeapvl ekeHOi2i AHbIKManobl.

Tyiiin  ce30ep: Oeneniy
JIcymMbicKa Kabinemminiel, Kaiunepomempus

aHcac

comamomun,

bananapasig MOp(hOPyHKIIOHA-
Jbl  KOPCETKIIITEpIH 3epTTey opKallaH
3epTTeyIIUIepIiH Ha3apbiHaa Oomabi[1].
Anaiia, COHFBI Ke3lepi 3epTTeylliep
Oamamap MeH KacecHipiMaepaiH opoip
KAC-)KBIHBICTBIK TOOBIHIAFBl (PU3UKAIIBIK
JaMy KepceTKimrTepi OoWbIHIIA alKbIH
QJIIAKTBIKTHI aTan oTTi [2]. Byt ¢pusukanbik
JIaMy JIeHreiiin Oaranay Ke3iHJe OallaHbIH
aF3aChIHBIH 1AMy bIHBIHKEKE TUITOJIOT HSUTBIK
epeKIIeNnikTepi (KOHCTHUTYUHSJIBIK TYpi)
€CKepUIMEUTIHIITIMEH TYCIHAIpLIETI.
Kazipri ke3ne OKbITy MEH TapOueneyne
muddepeHmanipl Tociire YJIKEH
MOH  Oepiice, omapAblH  JICHECIHIH
KOHCTUTYIHSUTBIK €PEKIICIIKTEePiH 3epTTey
YJIKEH MPaKTUKAJIBIK MaHbI3Fa He.

Byn 3eprreynepaiH ©3eKTiliri Kaszipri
yakpITTa OanajmapAblH JEHECiHe opTypii
CBIPTKBI (hakTOpiap acep eTeTiHAIriHe.
CoHbBIMEH KaTap, aybUIIbIK KOHE KaJlalbIK
Keprepae — TYpaTblH  OKYIIbUIApIbIH
QJIEYMETTIK-9KOHOMUKAJIBIK ~ OMIp  CYypy
JKaFJalIapelHBIH ~ JICHTeHiHIe, aKbUI-Oi

KYKTEMEC1 MEH KO3FajIbIC OCJICeHIITITIHIH
apakaTbIHaCBIHIA albIpMAaIIbUIBIKTAPBI
O0ap. Ocpiran  OaiJIaHBICTBI  OPTYPIL
QJIEyMETTIK - TYPMBICTBIK KarJailinapnaa
eMIp  CYpeTiH opTypili  COMATOTHMTI
OamanapasiH MOphodyHKIIMOHATIBI TaMy-
BIH 3€PTTEY KBI3BIKTHI OOJIBIIT KOPIHE/I].

3eprTeyliH MakcaTbl COMATOTHINTI
€CKepe OTBIPBIN, 7-9 >KacTarbl KajallbIK
OHE aybUIIBIK OKYIIBI KbI3IAPIbIH MOp-
(dhodyHKIMOHAIABl KOPCETKIMITEPIH 3epT-
Tey OOJIIBI.

ogaicreme. 3epTTey HBICAHBI aybll MEH
KalaHblH 7-9 KacTtarbl KbI3Iapbl 00J-
NI, DKcrepuMeHTKe 175 OKymibl KbI3
KaTbICTHI (59 aybuIIbIK skoHE 116 Kamambik
Kbi3nap). bapaeik  Tekcepinren Oana-
Jap JIeHcayJIbIFbIHA OaiIaHBICTBI HETI3Ti
MEAMIMHAIBIK TOTMKA KATKBI3bUIIBI KOHE
CHOPT CeKLHUsIapbIiHa KaThIcTiaabl. YKammbl
KaObUTaHFaH oicTepMer [3] dhu3uKambIK
JaMyZIblH  HEri3rl  aHTPOIOMETPUSIIBIK
KOPCETKIIITEePiH aHBIKTA/IbI: neHe
y3biHabIFb (YY), nene canmarsl (1C), ke-
yne KybichiHbIH menoepi (KKII) [4] , xon
KYIIl XoHE TyJia OOMBI OYJIIIBIKET KYIIi
(KK »xone TBK). JleHe y3bIHABIFBI, Macca-
CBI JkKOHE Keyze mmeHOepi OoiibiHma Ketie
(KU=IC, xr/I¥,m2), creams (CU=1Y,
cMm / (2*]IC, kr + KKII, cm) uaaekcrepi
aHbIKTaNapl. Ky uHOekcTepi ecentemnmi-
kon wuHAekci (KKW), Tyma OGoitsr kymri
nnaekci (TKW), omap xommbiH aOCOTIOTTI
kepcetkimrepin JIC-ra GenymeH Typabl:
KKH=on >xone conm xonasiH KK) / JIC,
TKU=TBK/AC [5].
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JleHe KypaMbl )kaHaMa KaJluepOMETPHUS
omiciMmeH aHbIKTaNael [6]. Kamumnepnin
KOMETIMEH JIEHEHIH OH  JKarbIHJIarbl
10 HykTeme Maii-Tepi KaTmapiiapbIHBIH
KanblHABIFE  emmeHai. ComaH — KeiliH
O3IpJIGHTeH KecTeJep pPEe3epBTIK MaiIbIH
MANBI3/IBIK MOJIIIEPiH AaHBIKTAIHI [7].

Bananapnarer KoHcTuTynusiHbIH
TypiH aneikray ymiH B.I. Htedko
MeH  A.Jl. OctpoBckuiifiiH  omicremeci
konpansiael  [8]. C.C. JlapckasiHbIH
MO (PHUKAIMACHIHIAFbIIA [9]
KOHCTUTYIIMSIHBIH ~TOPT HETi3ri TYypiH
— acredouarel (A), Topakanbael (T),
oymmbiket (b) sxone aurectusti (/) men
0eJin KepceTiIi.

ChIpTKBI  THIHBIC ~ aldy  (QyHKIHUA-
Chl KYpFaK CIUPOMETPIIH KeMeriMeH
OKIEHIH TIPIIUIK  CBHIABIMIBUIBIFBIHBIH
(©TC) kepcetkimr OoiibIHIIAa OaFamaH[IbL.
CBIPTKBIl THIHBIC aly (PYHKIHUSICHIHBIH
HEFYPIILIM OOBEKTUBTI CHUIIATTAMACHI YIIIiH
abCcomoTTI MoHJepAeH Oacka TipLILTIK
MHJIEKCI ecenTenai (IeHe calMarblHBIH 1
kr-va apHanran OTC memmepi).

XKypek-KaHTaMmbIp KYHECIHIH >KaFIaibl
CaJBICTBIPMAJIBI TBHIHBIIITHIK JKaFIalbIHIA
KOHE  (HUBMKAIBIK OJKYKTEME  Ke3iHJe
Kypek skublppity oxuimirit (KKXK) [10]
OoiibiHIIa OaranmaHnel. JKypek >KUBIPHI-
ay xwuinmiri (QKXKK) "Akcuon DK 1T-07"
KapauorpadbIHBIH KOMETIMEH aHBIKTAJIbI,
KaH KbICBIMBI KOPOTKOBTBIH 2y CKYJIBTaTHBTI
OMICIMEH OJIIIEH/II.

KannpiH cucronansik kenemi Crapp
dopmynacel Ooiibiama  H. C. Ilyruna
xoHe S. ®@. bomam momudukanmsiceIHAA
[11] 7-9 xactarbl Gananap yuriH (KCK =
40+0,5 ITIK-0,6 IK+3,2 A) dhopmynaceiaaa
aHBIKTAIIbl. KaHHBIH MUHYTTHIK KOIeMi
dbopMyna ocbl OOHBIHINIA AHBIKTAIIBI
(KMK= KCK * KXX).

Hene  Oencenpimirine  Oedimmemnymi
3epTTey KOHE ar3aHblH (DYyHKIIMOHAIIBIK
pesepBTepin Oaranay makcareiaa PWC170
ceiHamacskl xkyprizinai [12]. B. JI. Kapnman
dhopMmynacel OOMBIHIIIA AOCONIOTTI )KOHE ca-
JBICTBIPMANBl  (PU3MKAJIBIK KOPCETKIIITep
anbikTanael, (1988) (PWCI70 = NI +
(N2 — ND*(170-F1)/(f2-f1)) xone d¢ou
Job6enbH (opmymnacel OGobIHIIA a3p00-
ThI OHIMJIUTIK JKac TEH JKBIHBICKA TY3ETy
KOd(PUIMEHTTEPIH  €CKEepPe  OTBIPHII
aubikTangpl(OKM= A+VN / (f - h)*k.)
[13].

CrangapTTsl KYKTEMEHI OpBIH-
Jay Ke3lHJEe JKYpeK - KaHTaMblp Kykeci
KBI3METIHIH YHEMJIUTIT] (bU3HKAITBIK
xymbicka Kaoinerrinik (KMK, 1/ PWC170
/ KT') NeHEeHIH MUHYTTHIK KaH KOJIEMiHiH
(KMK) mamacs! Ooiipratia [14], xocapisl

keOerTinal (KK) ter JMXOKXK *AK

CUCTOJIAJIBIK jJen Oaradanabl [15].
AnpIHFaH OapIbIK Marepuaiiap

CTaTUCTUKANBIK  Tajjay  OJiCTEepiMEH,

CrproneHTTiH t-xkputepuiti sxoHe ANOVA-
HBIH ITapaMEeTPIIiK eMeC TAYeICi3 TaHayap
CEHIMIUIITIH KOJJIaHa OTBHIPBIN OHJIEeNeIl

p<0,05[16].

HoTuikesiep MeH — TajJksbliayjaap.
Kananbik MEKTEIT OKYTIBLUIAPBIHBIH
’)Kacbl OOWMBIHIIA ACTEHOWATHIK THIITET1

exinnepnin cansl 7,1% - Fa apTajpl, ai To-
paxabbl TUITET1 KbI3aapAblH canbl 14,9%
- ¥a azasasl (cypert.l).

7-9 sxacTarbl ayblI OKYIIbIIAPHI ApACKIH-
Jla JUTECTHBTI TUITETI OKUIACp KalaJaH
coikecinme 5,3, 1,9 xome 1,3% - ra a3
OObL.

Ocpinaiimia, KananablK JKOHE aybUIIBIK
MEKTeIl OKYIIbUIAPBIHBIH apachlHIa TOPO-
KalbJbl TUIIIHIH OKUIAepi 6ackiM OOJIbI,
aJl €H a3bI-IUTeCTUBTI TUNITET1 KbI3ap.
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OABTEM R/

1-cypem. Kanauwiy (A) srcane aywvinoviy (b) okyusl Kbizoapvinsiy 7-9 nem KoOHCMumyyus
mypine baiinanvicmol nativlz botviHwa 6eninyi 8 % (A-acmenoudvr mun, T- mopakano-
ovl mun, M — oynweix emmi mun, J{- oueecmuemi mun).

Ou3uKamblK JAaMy  KOPCETKIIITepiH
Oarasay  Ke3lHIE  3epTTEIreH  MeK-
TN  OKYIIBUIAPBIHBIH  OapiblK  Kac
TOINTAPBIHIAFbI Y3bIH/IBIFBI, JIeHE

caJIMarbl JKOHE Keyle IIeHOepi acTeHo-
WATaH JUTECTUBTI TypJepre AeiiH ecKeHl
aHBIKTAIBI (KecTe.1).

ConbiMeH Karap, 1Y - HbIH e9yip ecyi
IUTECTUBTI JKOHE AaCTEHOMIATHI THIITET]
KaJlanblK KbI3Jap/a, aCTEHOWATHI THUITET1
ayBbUIIIBIK KbI3apaa Oaikanisl. AJ Topa-
KaJIbJIBl THITET1 aybUIIBIK KOHE KaJlaJIbIK
MEKTeN  OKYIIbUIAPBbIHAA  MHHHMAIIbI
KOPCETKIII aHBIKTANIBI, OYJ KbI3IAP/IbIH
KEUIpeK JKETUIYlHIH KepCeTKilll OOyl
MYMKiH.

J1C GoiibIHIIIa KOHCTUTYIUSTHBIH OAPITBIK
TYPIHJET1 KaJalblK KbI3ap aybUIaH achIl
Tyceni.

AcCTeHOMITaH  JWTECTUBTIK  THIIKE
aybICKaH Ke3/Ie JCHE THIFBI3IBIFBIH CHITAT-
TalThiH KeTne WHIEKCIHIH YIFaIobl, CTe-
HUS MHJICKCIHIH a3a0bl )KOHE OapIIbIK Kac
TONTAPBIH/IAFBI 3¢PTTEIICTIH Ay bIIBIK KOHE
KaJlalbIK KbI3Iap/IbIH Mail MaibI3bIHBIH ap-
Tybl OalKanabl. Byn aliblpMamibuibIKTap
aypUIBIK ~ KypJacTapblHa  KaparaHja
KaJIAJILIK KbI3/apaa KeOipek kepiHemi (ke-
cre.l).

Kamanelk koHE aybULIBIK KbI3Iapaa
OapibIK JKac TONTAPBIHIAFBl TUTE€CTUBTI
KOHE OYJIIIIBIKET TUIITEPiHIH OKUIAep] YIIiH
KOJI MEH TyJ1a 00bI KYIII KOPCETKIIITEPIHIH
MOH1 aifTapiblKTail xorapbel Oonasl. Ko

KYII1 )KOHE TyJ1a OO¥BI KYIII HHACKCTEPIHIH
mamanapbl OOWBIHINA JUTECTHBTI THUIITETI
exuiiep 0acka TUNTET! 3epTTeNyLIUIEpAeH
TemeH 001l (Kecte 1).

CheIpTKBI  TBHIHBIC ~ ay (yHKIUsIIA-
pPBIH 3epTTey Ke3iHAe YyKcac Karjaai
aHBIKTANbL. JIUTeCTUBTI JKOHE OYJIIIBIKET
TYPJIEPiHiH OKIUJIAePl ACTEHOUITHI )KIHE Ke-
yae TUITEPIHJEr1T MEKTEI OKYyUIblIapblHa
KaparaHJia )Korapsl Oonbl. Anaiia, cabl-
CTBIpMaIbl KopceTkimrep Ooitbiamma (TH)
aJIFaIlKbl €K1 THUMTET1 KbI31ap COHFBICKIHAH
e1oyip TOMEH OOJIIbI.

Bapneik skac TomTaphlHIA KajaJbIK
Kkp3aapasiH OTC yKkcac KOHCTHTYIHSIIBIK
TUNTET1 aybUT KbI31aPBIMEH CAJIBICTBIPFAHAA
€1oyip Kol OOJIBI.

XKypek-kaHtamblp  KyHeciH  3epT-
Tey Ke3iHjae 013 KaJlaJblK JKOHE aybUIIBIK

KbI31apAbIH IIUTE€CTUBTI THUIITET1
OKIIZICPIHIH CaJIBICTBIPMAJIbl THIHBIIITHIK
KarJalblHIa  KOHCTUTYIHMSHBIH  Oacka
Typiepimen  cambicThipragaa KKK,

CAK, JAK kepceTkimTepiHiH KOFapbl
MOHJIepi aHBIKTaNAbl (KecTe.2). byn mek-
TEN OKYIIBUIAPBIHBIH JKYPEK - KAHTaMBIpP
JKYWECIHIH CaJIbICTBIPMAJIbl  THIHBIIITHIK
JKarJalblHIa a3 YHEMI JXYMBIC 1CTEyiH
koepcetTi [14]. Cucronukanblk KaH KeJeMmi
MEH MUHYTTHI KaH KeJIeMi KepCeTKIIITepl
KaJla KbI3JapbIMEH CaJbICTBIPFaHIA aybUI
KbI3/1apbIH/1a KOFaphl, Oenrii Oip KacTarbl
aliplpMalbUIBIKTap Oaiikanabl (kecre.2)
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I-kecTe. OpTYpal KOHCTUTYLHUS TypiHe OailaHbicThl 7-9 3Kac apajbiFbIHIAFbI

KbI31ap/IbIH JCHE JaMybl KOpCeTKIITepi

Kacbl 7-9 xkac
A T b Ji |
ﬁ:’;ﬁg K n=29 n=61 n=12 n=14
a n=14 n=31 n=10 n=4
1 3 4 5 6

Jlene K 128,3+1,2 128,6+0,8 130,2+1,7 134,612, 7#e
Y3BIHJABIFBL, CM | @ 123,8+2,1 124,0+1,5° 127,423 129,1+1,2#e°
Jlene camMmarkbl, | K 22.8+0,5 25,1+0,3# 26,5+0,8#e 36,2+1,7#*
KI' a 21,6+0,6° 23,8+0,7# 25,8+0,9# 31,540, 2#e*°

K 56,7+0,5 59,2+0,3# 62,3+1,1#e 66,142, 14
KKIII, cm

a 56,8+0,7 58,7+0,7# 60,7+0,7#e 63,7+1,9%e
Ketne nnngekci, | K 13,8+0,2 15,1+0,1# 15,7+0,4# 20,0+0,5#*
Kr/Mm? a 14,1+0,3 15,3+0,3# 16,6+0,6%#¢ 18,94+0,2#*°
Crenus K 1,26+0,01 1,18+0,01# 1,130,024 0,98+0,02#
WHJICKCI, V.C. a 1,24+0,02 1,17+0,01# 1,11£0,02#e 1,01£0,01#*
PesepBTik Mali | K 18,9+0,3 21,4+0,1# 22,2404t 29,6+0,4t*
% a 18,9+0,3 20,3+0,3#° 22,5+0,4#e 26,4+0,3#e*°
WAL Mait K 4,3+0,1 5,4+0,1# 5,9+0,2# 10,8+0,5#*

a 4,1+£0,1° 4,8+0,2#° 5,8+0,3#¢ 6,7+0,5#e*°
Bencenai JIC K 18,5+0,4 19,7+0,3# 20,6+0,5#¢ 25,541, 2#*

a 17,4+0,5 18,840,5 19,9+0,7# 23,1+0,3#e*°
Kom xymi K 13,9+0,9 14,5+0,4 15,1+1,0 18,8+0,6%¢
(oH+com), KT a 13,8+0,9 14,1+0,6 14,6+0,7 16,3+1,7
KKU K 0,61+0,03 0,58+0,02 0,57+0,03 0,52+0,02%
KI/KT a 0,63+0,03 0,60+0,02 0,54+0,03 0,51+0,05
TK. xr K 16,0+1,1 18,3+1,2 19.4+1,3# 22,142, T#e

’ a 11,7+£0,9° 14,0+1,1° 15,7+1,0#° 18,041, 24

TKU, K 0,70+0,05 0,72+0,04 0,74+0,06 0,61+0,07¢
KI/KT a 0,54+0,04° | 0,58+0,02° 0,57+0,03° 0,57+0,03

Eckepry. [Tapamerpiik emec Tayenci3 yarinep yuin ANOVA OolibiHIIa opTaiiia MoHIEP/ET] eneyii ailbipMallibUIbIKTap:
# -KaTbIHACKA Kapail aCTCHOM/ITHI TUIIKE;

°- TOpaKaJbIbL;
* - OWIIIBIK eTTi,

0 — aybuiial Kanara (P<0,05)

11
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2-kecTe. OPTYPIl KOHCTUTYLUS THITIHET1 7-9 5Kac apajbIF bIHIAFbI KbI3AapIbIH )KYPEK-
TBIHBIC AJTy )KYHECiHIH KOpCeTKIITepi

7-9 xkac
Kac A T B i
Kepcer- | K n=29 n=61 n=12 n=14
kimrep |a n=14 n=31 n=10 n=4
1 2 3 4 5 6
oTC K 1,53+0,05 1,554+0,03 1,6240,1 1,7040,08#-
, I

a 1,36+0,05° 1,4240,03° 1,49+0,05° 1,52+0,07#°

K 67,4+1,8 62,241, 1# 61,4+4.0 46,941 A
TH, mu/kr

a 63,6+1,8 60,8+1,3 58,01 4# 48 44D Gt
ACKOK e | 9494201 94.9+1.7 95,5423 99,043, 1
TBIHBIII,
COKKBI/ a 93,7+1,5 96,3+3,1 104,1+3,04#° 105,043,6#
MUH
CAK K 90,1+1,8 92,240,6 93,6+1,7 95,5427
TBIHBIII,
v, pr. er. | 2 92,6+2,3 95,0+2,1 95,8+3,0 100,0+7,3
TIAK K 58,8+1.8 58,3+1,1 57,2+1,7 58,2423
TBIHBIII,
MM, pT. cT. | 3 55,040,7° 55,240,8° 58,7+1,0#e 60,0+0,0#e
Kocapmbl | 85,6+2,2 87,4+1,5 89,2427 94,7452
Ke0
TBIHBIII a 86,7+3,1 91,3+2,6 100,36, 1# 101,7+10,2
V.C
KCK K 46,0+1,6 47,5+0,8 49,5+1,5 49.4+1,7
;‘fﬂ’lm’ a 53,5+1,8° 520+1,1° 48.8+1,6H# 51,2+4.4
KMK K 4,340,1 4,5+0,1# 4,540, 1#s 4,8+0,2#
;"IHHH" a 5,0£0,2° 5,00,1° 5,14£0,3° 5.240,6
>K>K>K/ K 161,039 167,842,3# 176,43 9 189,142, 7#e
KYK., C
MU a 151,443.8 152,943,0° 159,243,5° 172,543, 6#e* o
CAK K 113,0+3,1 116,1+1,3 120,841, 7#e 121,943, 1#
JKYK., MM.
pT. CT. a 116,3+3,1 118,443 4 125,8+8,2 131,243,6#°
JIAK K 57,5+0,9 58,1+0,8 58,9+0,8 58,3423
KYK., MM.
pT. CT. a 56,1+0,7 56,2 £0,4° 58,3+1,0 60,0:£0,0# ©
Koc K K 181,2+6,8 194,943, 1# 212,84 e 230,76, 84
KYK.,ye. |a 176,7+8,7 181,6+6,7 200,9+12,7 226,549, 1#e
KCK K 58,8+1,2 59,8+1,03 61,2+1,4 62,5425
KYK., MIL. | a 62,0£2.9 62,9+1,8 64,344 66,8+2.6
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+ + + . +
KMK 9.4+0.3 10,120,2# 10,8+0,3# 11,8405
Y, T 9.4+0,6 9,6£0,3 10,2406 11,50, 540
+ + + +
PWC, 326,0421,5 | 336,0+23,04 324,1£19.,0 362,2+17.5
KIM/MUH 363,7439.6 | 362,9+232 355,6+18,7 369,1+16,5
PWC 14.2+0,7 13,4+0,9 11,70,7# 10,020, 3#e
,KI'M/MUH"*
KT 16,9+1,7 15,4+0,9° 13,940,5° 11,70, 4#e% o
KMK/ 0,69+0,04 0,85+0,044# 0,96£0,07# 1,19:£0,05#s
PWC _/
KT, 71 0,62+1,0 0,67+0,04° 0,76+0,07° 0,99+0,07#e* ©
MM, 17/ 1,09+0,02 1,10£0,04 1,1440,02 1,25+0,034#s
MHUH
1,11£0,02 1,15+0,02 1,17+0,03 1,240,03#e
N 48.4+0.,6 44.4+1 54 43 ,4+0,84 34,8+0,8
MIUMHR/KT 51,8+1,01° 49 4+1,1° 45,9+1,54 39,50, 6¢e* ©
Kyarteutbirbl 12 k[/MUHKT cTen- TeH TYpJeple COHFBICHIHIA aWTapJIbIKTal
PTOMETPHSUIBIK ~ JKYKTEMEHI  OpBIHIAY JKOFaphI.

JKarIaiblHa 3EPTTENreH KaJIallbIK JKOHE
aybUIJIBIK Oajajap MEH Kacecmipimiaepie
KKK, CAK, HAK, KK kepcerkimrepi
OOMBIHIIIA  aCTEHOWATAH  IUIE€CTUBTIK
TUTIKEe JEHiH JKOFapbuliay Oalkanmel. bi3
KKK, HAK xome KK kepcerkimrepi
KaJallbIK  KbI3JAPMEH  CasIbICThIpFaH/a
aybUl KbI3JIapbIHAA aWTapibIKTall TOMEH
€KEHIH aHBIKTaJbIK.

Kan alfHaJIBLIMBI armnapaTbIHbIH
(bu3uKanbIK OeceHaUTIKKe OeHiMIeny pe-
akiusacel KMK  sxkorapbliaybIMeH KaTap
KYpIl. AyYBULABIK KepJeplae TypaTblH
KbI3/Iap/1a KAJIAJILIKTApPMEH CaJIbICThIPFaHIa
KMK xyk./ PWC170 OGapnblk 3epTTen-

Kananplk JkoHE aybUIABIK  MEKTeIl
OKYIIBLIAPBIHBIH KYMBICKA KaOUIETTLIIr1
(PWCI170) xoHe OTTEriHIH >KOFaphl
Memmepae TyThIHBUTYBI (OXKM) 3eprreyi
KeJIeC1 HOTHKEH1 KOPCETTI: OWJIIIBIKET )KOHE
JTUTECTUBTI TUNTEPAIH OKUIIepl OapibIK
Kac Ke3eHJIEepiHAe o3 KypJacTapblHaH
aOCOJIIOTTI MOJIIepJe achlll TYCTi, ai
aybUIABIK MEKTeIl OKYIIbLIAPBbIHBIH
OXXM KaJIaabIK KYpJaCTapbIHbIH
KOPCETKIMITEPIHEH e10yip achIl TYCTI.

CanpICThIpMAaJIBI KOPCETKIITEPAIH
Hotwkenepin  3eprrey  (PWC170  /kr)
aybUIABIK MEKTEM OKYIIbUIAPBIHBIH OAPIIBIK
TYpJIEPiHIH OKUIIepl KalallbIK KbI3AapMEH
KOPCETKIIITepMEH CaJbICThIPFaH A

Eckepry. [lapamerpiik emec Toyenci3 yiriaep yuwin ANOVA 0GolibiHIa opTaiia MOHAEP/ET] eeyiti ailblpMaIibUIbIKTap:

# -KaThIHACKA Kapail aCTEHOM/ThI TUIIKE;
*- TOpaKaJb/Ibl;

* - OYILIBIK €TTi,

0 — aybuiaH Kaiara (P<0,05)
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KYMBICKAa KaOIMeTTUIIr KOFaphl EKeHi
AHBIKTAJIBI, oJIap/IbIH KOIIIITINTHIE
aitpipMarbuibikTap p<0,05 cenimzai 60 IbI.
AyBIIT KbI3apbIHBIH JCHECIHIH JKOFaphl ad-
POOTHI MYMKIHIIKTEp1 OJIAPJBIH KO3FAIIBIC
OeJICeHIUTITiHIH )KOFapbl JIeHreiine Oaita-
HBICTEL.

KopsIThIHABLIAD

1. bapnbIk jkac Ke3eHIepiHAe aybUIIbIK
JKOHE KallaJblK KbI3JApJblH €H a3 CaHbI
JUTECTUBTI TUIIKE, aJl KoMl 06JIiri Topakai-
IIBI TUIIIHE 7KaTaThIHBI AaHBIKTAIIbI.

2. yBII KBI3JIapbl KaJIaJIbIK
KYp/lacTapbIMEH CaJbICTBIPFAH/Ia TOMEH
MOP(OJOTHSIIBIK ~ KOPCETKIIITEPMEH —CH-
narrananel. Anaiga aybll OKYIIBUTIAPHI
KaJIaJIbIK KyplactapbiHa KaparaHja
KOFaphI )KYMBICKA KaOUIeTTUIIr 0ap eKeHiH
KOpPCETTI.
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Mopgogynkyuonanvnoe pazgumue wikonp-
HUY PA3HO20 COMAMOMUNA, NPOHCUBAIOULUX
6 20POOCKOIL U CeNbCKOUl MECIHOCHUI

Annomauusn

Ilposedeno uccaedosanue mop@odynryuo-
HAIbHO20 PA38UMUsL CENbCKUX U 20POOCKUX Oe-
BOUEK PAZIUYHO20 KOHCIMUMYYUOHHO20 MUNA 8
gospacme 7-9 nem. Ycmawnoeneno, umo ceno-
CKUe WKONbHUYbL UMEIOM HUZKUE MOPPODYHK-
YUOHAbHbIE NOKA3AMeNU, OOHAKO, BbLCOKVIO
Pabomocnocob6HOCMb NO CPABHEHUI) ¢ 20PO0-
CKUMU C8EPCMHUKAMU.

Kniouesvie cnosa: comamomun, ¢usuue-
cKkasi pabomocnocoOHOCmMb OPeaHu3Ma, Kau-
nepomempusi

Morphofunctional development of
schoolgirls of different somatotypes living in
urban and rural areas

Summary

A study of the morphofunctional
development of rural and urban girls of
various constitutional types aged 7-9 years was
conducted. It was found that rural schoolgirls
have low  morphofunctional indicators,
however, high performance compared to urban
peers.

Keywords: somatotype, physical
performance of the body, caliperometry

Mamepuan nocmynun 6 peoakyuro
01.02.2023
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Abstract
The northern regions of Kazakhstan,
including the Pavlodar region, are distinguished
by rich and diverse nature,
floodplain, steppe and forest landscapes. More
than 500 species of wild higher plants grow in
our region, and many of them can be used as
food. However, the problem of using regional
wild plants for food has not yet been sufficiently
studied.

However, plants serve not only as a direct
source of food, but also as technological raw
materials for processing traditional food
products to obtain original taste qualities and
maximum benefit. With the help of wild plants,
it is possible to solve many everyday problems
— both at home and in the field conditions, not
only without a food store, but also without a
hardware store. In addition, plants can provide
for lovers of artistic creativity such an amount
of decorative materials that it is impossible to
find in specialized stores.

The novelty of the results obtained consists
in identifying the possibilities of using dozens
of common wild plants of the Pavlodar region
for food purposes, and some species are offered
as raw materials for cooking, as well as in food
processing technologies for the first time.

The practical significance of the results
obtained will make it possible to use the

combining

data obtained by food technologists, tourism
instructors and school leaders for guides, as
well as all nature lovers who want to diversify
their menu with unusual products from wild
plants.

Keywords: technology, wild plants, region,
food, medicinal plants, method, method

Introduction. 7ilia cordata is an
introduced plant in the Pavlodar region and
adjacent regions of Kazakhstan. Flowers
are a well-known medicinal raw material,
which is used in folk medicine for colds
and in the handbook of medicines by M.
Mashkovsky as an antispasmodic and
soothing agent.

The heart-leaved Tilia cordata is a large
deciduous tree. The family Tiliaceae. The
height of the plant is up to 25 cm . The
trunk is slender, the crown is wide. Young
trees have olive or red-brown bark, older
trees have a darker color. The leaves are
alternate, without stipules, heart-shaped,
with a finely sawed edge and a whole leaf
blade. Blooms in June-July. The flowers
are fragrant, pale yellow, collected in half-
cones. Near the flowers there are filmy bract
leaves (bracts). The fruit is a nut, ripening
in August-September.

Heart-leaved Tilia cordata in many
regions of Kazakhstan (both northern and
southern) is an introduced, but successfully
established plant: trees live for many
decades, often propagated by seeds or
shoots. As an acclimatized plant, linden
is widespread in artificial plantings and is
characterized by durability.

Tilia cordata both now and in the past
was distinguished by extensive economic
use. Bast (bast) is used for washcloths,
before for the manufacture of bast
shoes (and now they are trying to revive
weaving from bast for the manufacture of
hygienic natural summer shoes). Baskets
and tuesas are woven from lime bast for
various household purposes, collecting
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mushrooms and berries, and simply as an
original souvenir. Lime brooms are no less
useful than birch brooms and are popular
with fans of the Russian bath. An infusion
of lime color washes the face to give the
skin elasticity. Tilia cordata wood is soft,
and therefore it is an excellent ornamental
material, especially for wood carving.

In the handbook of medicines by M.
Mashkovsky, lime blossom appears as a
spasmalyst of plant origin [3]. Flowers
collected during flowering with bract leaves
containing essential oils, tannins, mucus,
flavone glycoside) are used as a decoction
as an antispasmodic and diaphoretic agent.

Materials and methods. Pavlodar
region is located within the steppe zone
in the northeastern part of the Republic of
Kazakhstan. The region is bordered on the
north by the Omsk Region, on the northeast
by the Novosibirsk Region, on the east by
the Altai Territory of the Russian Federation,
on the south by the East Kazakhstan and
Karaganda regions, on the west by the
Akmola and North Kazakhstan regions of
the Republic of Kazakhstan. Most of the
territory lies in the subzone of the kovylno-
tipchak steppes on dark chestnut and
chestnut soils. There are flood meadows in
the Irtysh Valley. Pine-birch forest grows in
the mountains of Bayanaul, there are many
picturesque lakes (Zhasybai, Toraigyr,
Sabyndykol, etc.). There are large deposits
of coal, non-ferrous and rare metals, table
salt, and building materials in the bowels of
the Pavlodar region. The Irtysh River flows
through the region with a length of 500 km
within the region, the Irtysh-Karaganda
canal with a length of 458 km has been
built.

The northern regions of Kazakhstan,
including the Pavlodar region, are
distinguished by a rich and diverse nature,
despite the poor wooded area of the region,
its systematic composition of flora is
characterized by a significant diversity
of vegetation. The forests of the region
are divided into floodplain, forest-steppe,

mountain and ribbon lands. The main role
in tree and shrub plantations, especially
on the territory of settlements, is played
by cultural and introduced species of trees
and shrubs, mainly with valuable economic
properties.

Unfortunately, many local trees and
shrubs are not used in green construction.
Therefore, the study of the dendroflora of
the Pavlodar region in order to introduce
promising local species into the culture,
their use for landscaping is very important,
since the species of wild plants are
most adapted to local soil and climatic
conditions. Many wild plant species are
medicinal, highly decorative, honey and
food, which makes them very attractive
for landscaping settlements in our region
and can be used in landscape architecture
of the northern part of Kazakhstan, which
will increase production efficiency and
economic benefits from green construction.

The formation of wild vegetation and
its spatial differentiation is most influenced
by climatic features. The entire Pavlodar
region is located in the steppe zone.
Regional climatic factors on the territory
of the region depend on latitudinal changes
in the distribution of heat and moisture that
occur when vegetation cover changes at the
zonal and zonal levels. On the territory of
the region, wild plants are formed mainly
in intrazonal conditions: on the floodplain
of the Irtysh River, in the plains of the
Bayanaul district, in the plains of medium-
arid zones and in the pine forests of the
Shaldai shallow relief-on sandy soils.

The climate of the region is estimated as
sharply continental. In winter, the weather
is frosty (drops below -25 °C) with a wind
ofless than 5 m/s. In some years, there was a
decrease in temperature to -49 °C. Summer
is hot, the average monthly temperature in
July 1s 20-22 ° C, in the daytime it reaches
26-28 ° C, with a wind speed of more than
6 m/s.

The average annual precipitation is 200-
300 mm, in some years up to 350 mm, the
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main amount falls in the summer in the form
of intense precipitation. Stable snow cover
lasts for 135-145 days. An insignificant
level of snow cover, the maximum height
of which does not exceed 20-25 cm, in
combination with severe frosts leads to
deep (up to 2-3 m) freezing of the soil.

The authors of the article proposed
using dry ground flowers with Tilia cordata
bracts for milk fermentation and obtaining
a sweet fermented milk drink which are
added to whole milk in a mass fraction of
3-5%, followed by heating to a boil. After
cooling, a finely dispersed cottage cheese
with a sweet taste is formed which is not
susceptible to microbial spoilage at room
temperature for 7-10 days. When whole
milk is frozen, it is possible to heat a dry
linden color (without grinding) in milk to a
boil, followed by straining of vegetable raw
materials through a sieve with 0.5-1 mm
mesh. In the future the product can be used
as a sweet-tasting drink with a long shelf
life or to separate casein from whey and use
the curd mass for eating and making cheese
products [1].

When searching for vegetable raw
materials suitable for milk fermentation,
the authors set the task of expanding the
arsenal of vegetable raw materials for
whole milk fermentation. To solve this
problem, it was proposed to use dry ground
flowers with Tilia cordata bracts containing
the mucous flavone glycoside hesperidin.

The advantages of the technology
developed and patented by the authors are
as follows:

1) The possibility of whole milk
fermentation without the use of special
ferments and strains of microorganisms,
using available and harmless plant raw
materials.

2) The possibility of year-round
storage of vegetable raw materials with the
use of milk fermentation as needed.

3) Simplicity and ease of
implementation of the method in home,
field and production conditions.

4) Increasing the shelf life of the
obtained dairy products with coagulated
casein, preventing microbial spoilage
without additional cooling or the
introduction of preservatives, due to the
preservative and bactericidal properties of
the vegetable raw materials themselves.

5) Versatile health-improving effect
of vegetable raw materials: antiseptic,
antispasmodic, soothing, vasodilating,
diuretic, diaphoretic, blood thinning
(antiplatelet), as well as restorative and
regulating metabolic processes (due to the
content of vitamins and other biologically
active substances).

6) Increasing the nutritional value
of the product and the degree of its
assimilation for people of different ages
(improving the absorption of coagulated
casein, emulsifying milk fats, increasing
the absorption of monomers in the intestine
due to saponins of vegetable raw materials).

7) The possibility of obtaining sweet
varieties of cottage cheese and drinks with
coagulated casein (without sour taste).

Results. The test results of the method
of milk fermentation using dry linden color,
production and storage of products were as
follows.

Example 1. Homemade fresh milk
purchased on the market was brought to
a boil by adding Tilia flowers in a mass
fraction of 5-6%. After cooling, fine
colloids of casein formed in the milk, the
resulting drink resembled young kefir or
acidophilic milk, but its taste was sweet
(organoleptically much sweeter than whole
milk). Large plant particles (lime flowers
with bract leaves) were removed by filtering
the liquid through a metal sieve with a
cell size of about 1 mm. After settling for
several hours, the liquid began to separate
into whey and curd mass, both had a sweet
taste, without acid. When shaken, the liquid
again acquired a homogeneous consistency.
Cottage cheese and drink were stored at
room temperature for a week. During this
time, the taste of the products has not
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changed, there were no signs of microbial
spoilage. The first experiment ended with
the fact that the resulting dairy product was
drunk by a cat (the taste was not repulsive
for the animal, long-term storage did not
affect the quality of the product).

Example 2. Several samples of ultra-
pasteurized and melted milk produced by
different companies were brought to a boil
in the presence of linden flowers crushed to
a dusty state (collected and dried together
with bract leaves) in a mass fraction of
4-5%. It turned out to be a sweet thick
drink with finely dispersed casein particles
evenly distributed in the liquid. Under the
MBC-10 microscope, small particles of
casein were detected at a magnification of
2*8. Further observations showed that in
samples of pasteurized milk, the settling of
cottage cheese occurs slowly, over several
hours (sometimes more than a day). The
products were stored at room temperature
for 7-10 days, then were fed to animals.

Example 3. Bicarbonate of soda (sodium
bicarbonate) was added to fresh milk in a
mass fraction of 2-3% to reduce acidity. Part
of the milk was left at room temperature in
an open container, the other part was heated
to a boil with the addition of crushed lime
color in an amount of 5% of the total mass
of the liquid. Milk with soda, without the
addition of vegetable raw materials, did not
sour for 3 days. Heating with the addition
of lime color led to the production of a
thick drink, with finely dispersed, evenly
distributed colloids of casein, a sweet taste,
behind which there was no taste of added
soda. After a week of storing both batches
of milk at room temperature, yogurt with
the addition of soda on top began to be
covered with mold fungi, and no signs of
microbial spoilage were found in the drink
with the addition of lime (curd particles
separated from the whey without stirring
the product).

Example 4. Concentrated milk
"Shadrinsky" (with a mass fraction of
protein 6.0%, carbohydrates 9.4%, fat —

7.1%), sterilized, made without the use
of preservatives, in sealed packaging
(TU 9277-024-13605199), was heated to
a boil with the addition of crushed lime
color in a mass fraction of 5-6%. It turned
out to be a thick sweet drink with finely
dispersed coagulated casein, slightly slimy
consistency. Within 2-3 days, the drink
was suitable for adding to tea, giving it a
special taste and aroma. At the same time,
elderly and middle-aged people who could
not tolerate whole milk noted the absence
of a negative effect on the gastrointestinal
tract. Then a sweet curd mass separated
from the liquid, which was stored at room
temperature without signs of microbial
spoilage for two weeks.

Discussion. The proposed method of
milk fermentation using the proposed
vegetable raw materials is as follows. Dry
ground flowers with 7ilia cordata bracts are
added to whole milk in a mass fraction of
3-6%, followed by heating to a boil. After
cooling a finely dispersed cottage cheese
with a sweet taste is formed, which is not
susceptible to microbial spoilage at room
temperature for 7-10 days. When whole
milk is frozen, it is possible to heat a dry
lime color (without grinding) in milk to
a boil, followed by straining of vegetable
raw materials through a sieve with 0.5-1
mm mesh.

In the future the product can be used as
a drink (acidophilic milk substitute) with
a sweet taste, with a long shelf life, or to
separate casein from whey and use the curd
mass for consumption (direct consumption)
and the manufacture of cheese products.

There is information in the literature
that the rennet enzyme that ferments
milk is contained not only in the rennet
of ruminants, but also in many plants [2].
Rapid fermentation of milk was revealed
for the juice of the Galium verum, which
found application in cheese making.

Empirically, it is possible to find plants
that contain such enzymes, as well as
other factors that cause the coagulation of
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caseinogen in whole milk (for example,
organic acids, tannins, flavonoids).

Tilia cordata flowers as a raw material
for milk protein coagulation were found
by us empirically, supported by numerous
experiments with milk and whole milk
products, as well as analysis of known
data on the chemical composition and
biologically active substances of the plant
raw materials used.

Tilia flowers contain essential oils
(0.05%), tannins, mucus, wax, sugars,
carotene, vitamin C, glycoside hesperidin,
saponins, leaves and bract leaves contain
phytoncides [3-5]. The aroma of Tilia
essential oil is due to the alcohol content
of farnesol, the bracts contain mucus and
tannins, the fruits contain fatty oil (up to
59%) [6].

The factors of long-term preservation of
the resulting drink and curd product, based
on known information about the chemical
composition of vegetable raw materials,
may be as follows.

Mucous substances and saponins with
surface-active properties contribute to
the preservation of the suspended state
of coagulated casein colloids, which
determines the optimal consistency and
aesthetics of the appearance of the resulting
drink.

The sugars contained in the nectar give
the drink a sweeter taste compared to whole
milk and most fermented beverages.

The increase in the nutritional value
of the product and the degree of its
assimilation by people of different ages is
due to the following factors.

1. Purified casein is well absorbed by
people of any age, including the middle
and elderly, when the natural mechanisms
of coagulation of caseinogen from whole
milk products are already disrupted.

2. Thanks to saponins an improvement
in the permeability of the intestinal
epithelium and the absorption of substances
in the gastrointestinal tract is achieved
[8], due to which the completeness

of assimilation of food increases, the
absorption of vitamins, trace elements,
drugs improves (which can be used for the
speed and completeness of assimilation of
medicines for oral use).

3. Emulsification of fats with saponins
[9] and more - their digestion by pancreatic
juice lipase promotes better absorption of
fat-soluble vitamins (A, D, E, K), which
are antagonists of thyroid hormones and
reduce the intensity of redox (catabolic)
processes, allowing exhausted people to
gain weight [10].

4. The amount of easily digestible
carbohydrates increases due to the nectar
contained in the Tilia flowers.

Conclusion. In addition, the authors
tested the use of lime leaves to increase the
safety of soups, broths and other hot dishes
without using a refrigerator. The addition
of several linden leaves (3-7 per 1 liter of
hot liquid dish) made it possible to preserve
meat, fish and vegetable broths at room
temperature and even in the summer heat
for at least 2-3 days. Then this method was
used to store wet feeds (bags) for animals
— in small kennels of dog breeding and in
private farms for poultry.
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Tilia cordata npakmuxanvlK K0J10aHbLIYbL

AHoamna
Kazakemannvly — conmycmix — obnvicma-
pol,  couwbly  Qwinde Ilagnooap  obnvicel
AHCAUBLIMANBIK,  OANANBIK — JHCIHE  OPMAHObL

aanowagpmmapovl  Oipikmipemin 6ail  dcoHe
anyan mypai mabuzameiMer epexuienenedi.
OHipimizoe scabaiivl duix ecimoikmepoiy 500-
den acmam mypi ecedi, onapoblly KONWINIeTH
asvlk peminde naudaranyea 6onaovl. [ecen-
MeH, auMaKmolK xcabaiivl OCiMOIKmepoi a3vlk-
mynikKe nanoaiany maceneci aii Hcemriniikmi
3epPMMmeiMezeH.

Jlecernmen, ecimoikmep mazamHoly
mikeneu K3l peminoe aHa emec, COHbIMEH
Kamap O0acmypii maeam 6eHiMOepiH 6HOeyOiH
MEXHONOSUSNILIK WUKIZambl peminde Kbizmem
emeoi - epexute 0aMOIK Kacuemmep MeH MAaK-
CUMATIObL  APMBIKUBLIBIKMAPObL anaosl. Ka-
Oatibl  OCIMOIKmMepOily KomeziMen KonmeeeH
KyHOenikmi macenenepoi ueutyee 601a0vl -
yiioe Oe, dKCneOUYUsIbIK 0Ald HCALOAULIHOA
oa, aszvlK-Myaikmi Convimen
Kamap, ocimOikmep 6Hep  2VeCKOULApbIH
MAMAHOAHOBIPLLIZAH OyKendepoe maba ai-
MAimolH KONmMe2eH KOJNOHep Mamepuaioapbl-
MeH Kammamacel3 eme anaovl. An osrcadaiivl
ociMOiKmep  mypanvl  bLIbLMU-KOIOAHOAbL

edHa emec.
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Manimemmepoi oKy ypoicihe eHeize OMmbIpbin,
bonawakma enimizoiy  «HCAcbll IKOHOMUKA-
CbIHY KYPYUlbled AUHAIAMbIH Kpeamueni ou-
AAUMbIH MAMAHObL Mapouenell aiamol3.

3epmmey b6apuicbinoa Keneci HCYMule 2Uno-
meszanapuvl an2a mapmoliobl. eeep JHCepeiniKmi
arcabativl ocimMOikmep ymuimMovl NAUOANAHbLI-
ca, OHOA KenmezeH 6CIMOIK MAeaMOaApbiH
ecicmikme armacmoipyea 601a0wl, dal 6CiMOIK
MaAmepuanidapbIHbly Keuoip mypiepin
HAPLIKMbIK  Macumabma natoaiany yulin
nepcnexmuemi 0en canayaa 601aob.

Anvinzan Homudicenepoiy dcananviewvl llas-
100ap 0OIBICLIHOAELI OHOARAH KeH MAPAean

arcadaiivl ecimoikmepoin a3bIK-MYiK
MmakcamolHoa —nauoanamy — MyMKIHOIKmMepin
anvikmayoa, an Keubip mypiepi mamax

oauvbinoayea wuKizam peminoe YCblHbLIYOd,
COHOQU-aK, Ma2amoblK 6HOey MeXHON02UsNA-
PBIHOA an2aul pem YCbIHbLIYOd. .

Anvinean  Homudicenepoiy  NPAKMUKANbIK
MAHBIZ0BLILIZEL  A3BIK-M YK
pbl, MYpusM  HYCKayulbliapbvl
men  oicemexwinepi  an2an  manimemmepoi
euomepee, COHOAU-ax 63 Ma3IpiH Jicabativl
ecimoikmepoen epexuie OHIMOepMeH a3ipaeHyoi
Kanaumoln 6apivlk madueam 2yecKourapvlna
nauoananyea MymMKiHoik bepeoi.

Kinmmi ce3dep: Texnonoeus, ocabaiivl
ecimoikmep, aumar, magamowlk OHiM, 0dPINIK
ecimoikmep, macin, aoic

mexHojioema-
IHCOHE MEK-

Ilpakmuueckoe npumenenue Tilia cordata

Annomauusn

Cegepuvie pecuonvt Kazaxcmana, 6 mom
yucne Ilagnooapckas obnacme, omaudarom-
¢ 6oeamoil u pazHooOPA3HOU NPUPoool, co-
yemaroujeli NOUMEHHble, CMenHvle U JecHble
aanowaghmel. B naweti oonacmu npouspacma-
tom ceviuie 500 81008 OUKOPACHYWUX 8bICULUX
pacmenutl, U MHO2UE U3 HUX MO2YM UCNONb30-

samwvcs kax nuwesvie. OOHaxo npodonema uc-
NONb30BAHUSL  PESUOHANLHBIX  OUKOPACTYUUX
pacmenuil 6 nuwy euje HedOCMAamouHo usyye-
Ha.

Pacmenus cnyscam ne moavko nenocpeo-
CMBEHHBIM UCTHOYHUKOM NUWYU, HO U MEXHOL0-
2UYecKUM colpbem 0/ nepepadomxu mpaou-
YUOHHBIX NULEBHIX NPOOYKMOB — C NOTYYEHUeM
OPUSUHATILHBIX BKYCOBBIX KAUeCm8 U MAaKCU-
ManvHol nonvsvl. C nOMOWbI0 OUKOPACMYUUX
PACMeEHUTl MOJICHO peuiums MHO2Uue Oblmosbie
npobremvl — KaK 6 OOMAWHUX, MAK U 8 IKC-
NeOUYUOHHO-NONEBbIX YCA0BUSX, 000UACH He
MOAbKO 6€e3 NpoO0BOTLCMEEHHO20, HO U 0e3
xozsicmgennoeo maeasunda. Ilpu ucciredosa-
HUU ObLIU 6bI0SUHYMBL Cledyiowue pabodue
2unomesvl: eciu payuoHaAIbHO UCHOTb308ANb
MecmHble QuKopacmywue pacmenus, mo 8
NONIEGHIX YCLOBUAX MOICHO 3AMEHUMb MHO2UE
pacmumenviuvle NPOOYKMbl NUMAHUS, d HEKO-
mopwvie UObl pACTNIUMENLHO2O CbIPbS PACCMO-
mpems KaK nepCcneKmusHvle 015 UCNONb308d-
HUSL 8@ PLIHOYHBIX MACUMAOAXx.

Hosusna nonyuennvix pezynvmamosg co-
cmoum 6 8blAGNIEHUU B03MONCHOCTEN UCHOb-
306aHUsL 0151 NUWEBLIX Yelell 0ecsimKo8 pac-
NPOCMPAHEHHBIX  OUKOPACTIYWUX ~ PACMEHUL
Tasnooapcroii obnacmu, npuvem Hekomopbvie
8UObI NPEONALAIOMCS KAK Cblpbe OJisl NPUso-
MOGLEHUsL NUWYU, A MAKNHCe 6 MEXHONOSUSX
nepepadomxu nuwesvlx nPoOyKmog nepabvie.

Ilpaxmuueckas 3HAUUMOCMb NOTYYEHHBIX
Pe3yIbmamos no38oaum UCnOIb306amsb NOy-
YeHHble OaHHbIEe MEXHOL02AMU NULYesOll NPo-
MBIUIEHHOCU, UHCIMPYKIMOPAMU NO MYPUMY
U PYKOBOOUMENAMU WKOI 01 2UO08, d MAKIICe
scemu TI0OUMenIMY NPupoosl, KOmopbsle 3axo-
MAM pazHooopa3Ums c60e MeHI0 HeODbLIYHBIMU
NnpoOYKmMamu u3 OUKOPACmMywux pacmeHutl.

Knioueewie cnoea: Texnonozcus, ouxopacmy-
wue pacmenus, pecuoH, NpooOyKm NUMaHus,
JleKapcmeentvie pacmeHust, CHOCo0, Memoo

Mamepuan nocmynun 6 pedakyuio
15.01.2023
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MCCJIEJOBAHUE AHTUOKCUIAHTHOM AKTUBHOCTH
HOJOPOXHUKA BOJBIIOI'O (PLANTAGO MAJOR L.),
IMPOU3PACTAIOIIEI'O B TIPUT'OPOJE I. YPAJIBCKA

A.K. Ixamanbaanena, P.A JlxycynoBa, H.B AkarbeB*
3anaono-Kazaxcmanckuil ynusepcumem um. M. Ymemucosa, Ypanvck, Kazaxcman

Annomauus

Lenv Hacmoswe2o ucciedo8anuss Cocmosina
8 OYeHKe AHMUOKCUOAHMHOU AKMUBHOCTU IKC-
MPAKMO8 TUCMbES U COYEEMULL NOOOPONCHUKA
bonvuoeo (Plantago major L.), npouspacmaio-
weeo 6 npucopooe 2. VYpanvcka. Hccreoosana
0bwas aHMUOKCUOAHMHASL U B0CCMAHABIUBA-
HoWas cnocobHOCMb IKCMPAKMOS, UX AKMue-
Hocmo no yoarenuto DPPH u NO-paduxanos,
a makoice CnOCOOHOCMb PaA3PyULams NepoKcUo
6000opooa.

Knrouesvie cnosa: Plantago major L.,
AHMUOKCUOAHMHASL AKMUBHOCHb, AHMUPAOU-
KAIbHAsL AKMUBHOCMb, PACMUMETbHbIE IKC-
Mpaxmeot.

BBenenune. AHTHOKCHIAHTHI - JTO
BEIIECTBA CHOCOOHBIE pa3pyliaTh CBO-
OOMHBIE paJUKAIBl M 3aMEJISATh OKUCIH-
TEJIbHO-BOCCTAHOBUTEIHHBIC TIPOILIECCHl B
KUBBIX OpraHu3Max. ITO MOMOTaeT CHH-
kKaTb (aKTOPBI CTpecca, MpeKpariarh mpo-
1IECChl OKHUCIICHUS B KIIETKaX, YCKOPSTH
BOCCTaHOBJICHHE OpraHM3Ma Iocie Iepe-
HecEHHBIX 3aboneBaHMii M PQeKTUBHEE
npotuBocTOsATh MHpekmsam [1]. oxkaza-
HO, YTO AHTHOKCHJAHTHI CHHKAIOT PHUCK
XPOHUYECKUX U OHKOJIOTHYECKHX 3a0oie-
BaHMI, a Takke 3a00JIeBaHUIN CEpIIEeYHO-
cocynucToi cucrtemsl [2-4]. O6pa3oBaHue
CBOOOJIHBIX PaTUKATIOB MOXET yCHINBATh-
Cs TIOA BO3JCHCTBHEM COJHEYHOTO CBE-
Ta, 030HA, PEHTICHOBCKUX Jy4el, IbIMa
U XMMHWYECKUX 3arps3HuTesed. Muorue
JIEKapCTBEHHBIE TIpenaparbl, B YaCTHOCTHU
aHTUOUOTHKY, TIPU BCEHl CBOEH MOJe3HO-
CTH, CIIOCOOCTBYIOT 00Opa30BaHUIO CBOOO/-
HbIX paaukanoB [5]. Ilpu HemocTaTrouHOM

KOJIMYECTBE BEIIECTB-aHTUOKUCIUTEIEH Y
YelloBeKa MPOSBISIOTCS 3a007eBaHUS H-
JOKPUHHOM M HEPBHOM CHUCTEM, a TaKkKe
ocnabnsercs uMmMyHUTET. OTHUM U3 HaU-
6osee 3¢ EeKTUBHBIX CIIOCOOOB MPOPHIIaK-
TUKH YKa3aHHBIX 3a00JICBaHUM SIBISICTCS
MpUEM TIpPENapaToB, COAEPKAIIUX TPUPOI-
HbI€ aHTHOKCHUIAHTHI [6].

BaxpewmmM BHENTHUM HCTOYHHKOM
AHTUOKCUIAHTOB JIJIs OpraHu3Ma 4ejaoBeKa
SIBIISIETCSl PACTUTENBHOE ChIPhE U MPOAYK-
TBI €T0 TIEPEepPabOTKH, KOTOPHIC UCIOIb3Y-
0TCsl B (papManeBTUUECKOM, TMHUIIEBON W
KOCMETHUYECKON mpoMbliuieHHocTu. Hce-
MOJIb30BAaHUE TPUPOIAHBIX AHTHUOKCHJIAH-
TOB B KaueCTBE JOCTYMHOW, IEHIEBOM M
0e30MacHOil anbTepHATUBBl CHHTETHYE-
CKUM TIperaparaM Oe3yCJIIOBHO SIBIISICTCS
BaKHBIM HaIpaBJICHHEM B cdepe OXpaHbl
310pOBbs uenoBeka [1].

AHTHOKCHUJIAHTBI MOTYT JI€MCTBOBATh
Kak aJJUTUBHO TAaK W CUHEPrUYECKH,
MPU 3TOM MOIVIOWIAACh B OpPraHu3Me Io-
pazHomy [7]. BcneactBue 3TOro OIreHKa
o0Imie AaHTUOKCUIAHTHOW AaKTUBHOCTH
naeT Ooliee JTOCTOBEPHYHO HH(OPMAIIHIO,
YeM OLICHKA KaXKJ0I'0 U3 aHTHOKCHIAHTOB
no otnenbHocTH [8]. Bkiag oTaeabHBIX
KOMIIOHEHTOB B OOINIyl0 aHTHOKCHUIAHT-
HYI0O aKTUBHOCTH pPa3lIMYaeTCsi, MOTOMY
YTO OJTHM M T€ K€ BEIIECTBA MPOSBISAIOT
pa3HyI0 PEaKIUOHHYIO CIIOCOOHOCTH IIO
OTHOUIIEHUIO K paJuKajiaM W OKHUCIUTE-
JIAM paznudHoi ipuponst [9, 10]. B cBsazu
C 3TUM, Ijisg 0oJjiee TOYHOM OIICHKH aHTH-
OKCUJAHTHOM aKTUBHOCTH PEKOMEHIYETCs
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MPOBOJUThH OMNpPEJCICHHE KaK MUHHUMYM
JIByMsI HE3aBUCUMBIMH MeToaamu [11].

[Tonopoxuuk 60mb110# (Plantago major
L.) - 5TO OJJHO U3 MHOTHX JICKAPCTBEHHBIX
pacTeHuii, 1eneOHble CBOIICTBA KOTOPOTO
U3BECTHHI ¢ ITyOoKkoil npeBHOCTH. [0 cux
nop Plantago major L., ucmons3yercsi B
HapOJHON MEIUIIMHE 10 BCEMY MUPY IS
npoUIAKTUKN U JIEYCHUS Pslla KOKHBIX
1 MH(DEKIMOHHBIX 3a00NeBaHMi, mpobiem
Kacaroluxcss OpraHOB MHINECBAPEHUS, IbI-
XaHUS, PENpOAYKIHH, KpPOBOOOpaIeHHUS,
MIPOTHUB OITyXOJEH, st 00JIeTYeHHs 0OTU U
CHWKEHUSI TEMIIEPATyphl, a TAaKKe Kak 3¢-
(heKTHBHOE PaHO3KHUBISIONIEE CPEICTBO
[12].

B nacrosiieit pabore ¢ npumMeHeHHEM
COBPEMEHHBIX METOJIOB JIaHa JKCIIepH-
MEHTAJIbHAsI OLEHKA AHTUOKCHUIAHTHBIX
CBOMCTB JKCTPAaKTOB HAJ3€MHBIX 4YacTe
Plantago major L, MONy4eHHBIX C TOMO-
LIBI0 PACTBOPUTENICH DPA3IUYHOU IOJISAP-
HOCTH.

O0BLEeKT M MEeTOIUKA HCCJIe0BAHUS.

Peaxmuevt u mamepuanuwi.

Bce peakTuBbl aHAIUTUYECKOW YHCTO-
ThI, TIpom3BojacTBa Sigma Aldrich, Alfa
Aesar, TCI u Acros Organics UCTHIOIB30-
BaJINCh O€3 OIIOJIHUTEIILHON OYNCTKH.
Boay nBaxkabl meperoHsiM B CTEKJISTHHOM
npubope. KauectBo BOABI KOHTPOIHPOBA-
Joch KOHAyKToMeTpuuecku. OctarouHoe
CONPOTHUBJIEHUE HE mNpeBbimano 1,62-10-6
OM, 4TO COOTBETCTBYET COIEP)KAHUIO CO-
neit e 6onee 1,15 mr/am3 B mepecuere Ha
NaCl.

Coop u nooecomoexka pacmumenbHO20
Mamepuana.

OOpa3upl Ha/I3eMHOW YacTh pPacTeHUs
coOpaHbl B UX €CTECTBEHHOM cpefe IMpo-
n3pactanus B jeTHui nepuog 2022 rona B
(haze 1BETeHUs B MPHUTOpOJE I. Ypaslbcka.
COop mpoBoAMIICS B CyXYIO IOTOJy B OT-
HOCHUTEIBHO YHUCTOM DKOJOTHYECKOHN 30HE,
BIAJIM OT aBTOMOOWJIBHBIX JOPOT U TPO-
MBIIUICHHBIX — Ipeanpusatuid. Pacrenus
TIIATEIbHO IPOMBIBAJIA BOJOIPOBOIHOM
BOJIOM OT MEXaHMUECKHX 3arps3HEeHUN, 3a-

TeM 2-3 paza OMIAUCTHIUIMPOBAHHON BOAOM
Y BBICYIIMBAIHM BO3IYIIIHO - TEHEBBIM CIIO-
coOoM B TeueHHe 2 Henlenb. BricyieHHbIe
00pa3Iipl U3METBYANN MPU TOMOIIH K-
TPUYECKON MEJIbHUIBI B MEJIKUI MOPOIIOK
U MPOCEBAIIA Y€pe3 CUTO C IUAMETPOM OT-
Bepctuit 1 MMm. [TomyueHnsie 06pasisl Xpa-
HWIM BO (IaKOHAX U3 TEMHOIO CTEKJIa IPU
4°C 1 UCONB30BAIN JJI1 SKCTPAKIIUH.

IIpucomosnenue sKkcmpaxmos.

10,0 r BO31yHIIHO-CYXOr0 ¥ U3MEIBYEH-
HOTO PACTUTEIBHOTO MaTepuana IoMe-
maiM B KOOy OpleHmeiiepa eMKOCTBIO
250 mn u skcTparupoBanu 3 pasza no 100
MJ  OMJAMCTHIIZTMPOBAHHOW BOJOM, JTa-
HosoM (EtOH), xyopucThlM METHIIEHOM
(CH2CI12), n nerponeitabiM 3¢pupom (PE)
nipu 400C Ha BoasHOM OaHe B TeueHue 4 .
OTHOCHUTENBHAS TIOJIAPHOCTh PACTBOPUTE-
neit cocrasisier 1,0, 0,654, 0,309 u 0,009
coorBeTcTBeHHO [13]. Tlocnme kaxmoit
AKCTPAKINH CMeCh (PHIBTPOBAIM U OCTa-
TOK TIOBTOPHO SKCTParupoBajid CBEXKei
nopuueit pactBoputens. OObenUHEHHBIE
¢buibTpaThl ynapuBaiu. TBepAblii 0cTaToK
cyumiy rpu 400C 10 TOCTOSTHHON Macchl.
[TomydeHHBbIE SKCTPAKTHI XpPaHWIU B MPO-
MapKUPOBAHHBIX CTEKIISTHHBIX (DraKoHaX
npu 40C 1 UCHOIB30BAIM IS MTOCIENYIO-
IIIeT0 aHaJIK3a.

Onpeodenenue  obwell  AHMUOKCU-
oaumuou axmuenocmu (total antioxidant
capacity, TAC)

OO11yr0 aHTHOKCHIAHTHYIO aKTUBHOCTh
9KCTPaKTOB omnpeaessuii dpochomonudaar-
HBIM METOJIOM, omucaHHbIM [lpueto, mpu
765 HM OTHOCHUTEIBHOW KOHTPOJIBHOM MpO-
O0bl Ha cnekTpodoromerpe Jenway 6305.
ACKOPOMHOBYIO KHCIIOTY HCIOJIb30BaIH
B kadectBe craHgapra. TAC »skcTpak-
TOB BBIp&)XKalld B MMOJIb JKBHBAJICHTOB
aCKOPOMHOBOM KHCJIOTBI Ha T JKCTpPaKTa
(MmmonbAK/T) [14].

Onpeodenenue ooweti 80cCManasIu8aio-
weti cnocoonocmu (total reducing power,
TRP)

OO611yr0 BOCCTaHABIUBAIOIIYIO CITOCO0-
HOCTh JKCTPAKTOB OLIEHUBAIH MO METO.NY,
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onucanHomy Osiinzy npu 700 HM Ha criek-
TpodoromeTpe Jenway 6305 u BeIpakayii B
MMOJIb SKBHBAJIEHTOB aCKOPOWHOBOW KHC-
JIOTHI Ha T 9KcTpakTa (MMonbAK/T) [15].
AxmusHocmov no yoanenuro paoukaios
DPPH (2,2-ougenun-1-nuxpunreuopasun)
AKTHUBHOCTH 1O YJAJICHHUIO CBOOOIHBIX
paaMKaloB M3MEPSUIM C HCIOJIb30BAaHUEM
MeToia, omucaHHoro bpaua-Yuibsmcom
[16]. DPPH o0pa3yer cnupToBBIE pac-
TBOPHI (DHOJETOBOTO I[BETA, KOTOPHIA Me-
HSIETCS Ha SIPKO-XKENITHI B MPUCYTCTBUU
AHTUOKCUJAHTOB. AHaJIM3 MPOBOAWIA CO
CIIUPTOBBIMU PACTBOPAMH SKCTPAKTOB, B
koHueHtpamusx 0,1, 0,25, 0,5, 0,75 u 1,0
mr/mit.  TlorsomieHne onpeaensin Crek-
TpooTOMETpUIECKH TIpH 517 HM Ha CTIeK-
TpodoromeTrpe Jenway 6305 oTHOCHTEIb-
HO 4HCcTOro pactBoputens. CrocoOHOCTh
JKCTpPaKTOB mnoromares pagukan DPPH
paccuuThiBaiu 1o dpopmyse 1:
AoA 00 (1)
A

0

DPPH akrtuBHOCTS (%) =

rae AQ - moroiieHne KOHTPOJIbHOU TPOo-
0b1, a Al - moryomenue 3KcTpakra. B xaue-
CTBE MOJOKUTEIBHOTO KOHTPOJS HCHONb-
30BajJil ACKOPOWHOBYIO KHCIIOTY B TOM K€
JIAANa30He KOHLIECHTPAIUH.

Axmusnocms  no  yoanenuro  NO-
paouxanoe  (NO-radical — scavenging
activity, NO-RSA)

[Ipn ¢usmonornueckom pH pammkan
OKCHJIa a30Ta, 00pa3yIOINIiCs U3 BOTHOTO
pacTBOpa HUTPONPYCCHAA HATPHSI, B3AUMO-
JIEICTBYET C KHCIOPOIOM C 00pa3oBaHHEM
HUTPUT-UOHOB, KOJIMYECTBO KOTOPBIX MO-
XKET OBbITh OIpeneraeHo (OTOMETPUUYECKH
¢ moMmoIplo peaktuBa [pucca-Umnocsas
[17]. U3mepenue mpoBOAMIN Ha MPUOOpE
Jenway 6305 mpu 546 HM OTHOCHTEIBHO
XOJIOCTOTO 00pasiia ¢ BOIHBIMH PacTBOpa-
MH IKCTPAKTOB B KOHIeHTpanusx 0,1, 0,25,
0,5, 0,75 u 1,0 mr/mi. Ilpouent ynanenus
NO-panukanoB pacCuuThIBaIU 10 Gopmy-
ne 2:

M-IOO (2)
A

0

NO aktuBHOCTB (%) =

rae AQ - moroieHue KOHTPOJIbHOU TPO-
Obl, a Al - momiomeHue 3KCTpakTa WU
ctanaapta. KOHTpONBHBIM SKCHEPUMEHT
OBbUI MPOBEJICH 110 AHAJIOTUYHON METOIUKE
C DKBHUBAJIEHTHBIM KOJIMYECTBOM PaCTBO-
puTens BMECTO TECTUPYEMOTo SKCTpak-
Ta. B KauecTBe cTaHgapTra MCHOJIL30BAIU
ACKOPOMHOBYIO KUCJIOTY B T€X )K€ KOHIICH-
Tpauusix. KonunuectBo HUTpHTa, 00paszyro-
LIErocs B MPUCYTCTBUU WM OTCYTCTBUU
PaCTUTEIBLHOIO IKCTPAKTA, OLEHUBAIH 10
CTaHJapTHON KpUBOW HUTpUTA HaTpus (Y =
0,2104x +0,0412, R2 =0,9993)

AxmusHocms no yoanenuro nepoxcuod
soodopooa (hydrogen peroxide scavenging
activity, HPSA)

HPSA skcTpakToB onpeesnsiyiv Ha Criek-
TpodoromeTpe Jenway 6305 npu 240 HM,
1o Metony onucanHomy Pydom [18]. Ompe-
JIeJIEHHE TMPOBOJIUIN C BOJIHBIMHU PacTBO-
pamu 3KCcTpakToB B KoHueHTpauusx 0,1,
0,25, 0,5, 0,75 1 1,0 MI/MJI OTHOCHUTEILHO
KOHTPOJILHOM MpOOBI (MOJSIPHBIN  KO3(]-
¢unment skctuHKIMK ag H202 npu 240
HM cocTaBisieT € = 43,6 M-1cm-1) [19]. B
Ka4ueCTBE IOJOKHUTEIbHOTO KOHTPOJIS HC-
MOJIb30BAJIM ACKOPOMHOBYIO KHCIIOTY B T€X
K€ KOHIIEHTpAUsIX. AKTUBHOCTb IKCTPaK-
ToB 10 ynanenuto H202 paccuutbiBanu mo

dhopmye 3:

HPSA (%) = 201 100 (3
0

rae AQ - moriomnieHne KOHTPOIBHOU Mpo-

0b1, Al - moronmenyue B MPUCYTCTBUU IKC-

TpaKTa Wiu CTaHaapTa.

Bce pesynbrarhl mpeacTaBieHbl B BUE
cpenHero apumerndeckoro TpEX mapai-
JIEJIbHBIX OMpPEJEIeHUN + CTaHJapTHOE OT-
KIIOHEHHE.

Pe3yabTaThl 1 00CYKAeHUS.

Onpedenenue odwell aHMUOKCUOAHM-
nou akmuenocmu (TAC)

OO6m1ast aHTHOKCUTAHTHAS] aKTUBHOCTD -
MoKa3aTellb aHTUOKCHJIAHTHOU CIIOCOOHO-
CTH CHUCTEMBI, KOTOpasi CIy>KUT JJIsl 3alllH-
TBI OPTaHU3Ma OT TOKCHYECKOTO JCHCTBHS
psdga coelMHEHUH KHCIopona, o0pasyro-
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IIUXCS B OpraHU3ME - MOHBI KUCIOPOAa,
MEPEKHUCH, CBOOOTHBIC PATUKAIIBI.
[MpucytcrBue GheHoNMoB U (HI1aBOHOUIOB
B PACTUTENBHBIX IKCTPAKTAX MPHUBOAUT K
BBICOKMM 3HAYEHHUSM OOIIECH aHTHOKCH-
JTAHTHOM aKTHUBHOCTH, MPEICTABIISFOIINM
co0Ol CyMMapHyI0 aKTUBHOCTb BCEX BOC-

TAC MmMOaBLAA/T*

0.80
0.70 |
0.60 r
0.50 |
0.40 |
0.30
0.20

0.10

0.00
EtOH

H:0

CTaHABJIMBAIOIINX COCIUHEHUH B pacTH-
TenbHbIX 3KcTpakTax [20]. Ha pucynke 1
MIPE/ICTABJICHBI JIAHHBIC TIO OIPEIACICHHUIO
o0IIell aHTUOKCHIAHTHONH aKTHBHOCTH
9KCTPAKTOB JINCTHEB M COIBETHIA TIOAOPOXK-
HHMKa OOJIBIIOTO.

BJIncrea
B Coueerns

0.31 0.30

CH:Cl: PE

*1 r yuCTOM acKOPOMHOBOM KHCIOTHI COOTBETCTBYET 5,67 MMOJIb.

Pucynox 1. Obwas anmuoxcudanmuas akmueHoCmb IKCMPAKMO8 TUCTbes
u coysemuti Plantago major L.

W3 pucynka 1 cnenyert, 4to oOmias aH-
THOKCUJAHTHAsI aKTUBHOCTb HCCIIETYEMBIX
SKCTPAKTOB HAIPAMYIO 3aBUCUT OT MOJISAP-
HOCTU TPUMEHSAEMOIrO JUIsl 3KCTPAKLIUU
pacTBOPUTEINSI U, COOTBETCTBEHHO, yBEIH-
yuBaercs B psagy H20 > EtOH > CH2CI2
> PE, 4ro yka3bIBaeT Ha OONbIIMIA BKIA]
B OOIIyI0 aHTHOKCHUIAHTHYIO aKTHBHOCTH
MOJSIPHBIX coeauHeHuid. [l Bcex yvacteit
pacTeHuss 3Ta 3aBUCUMOCTb COXpaHSET-
cs. Haubosnblliee 3HaueHHE YCTAHOBIECHO

JUISL BOAHOTO dKcTpakTra cousetuid (0,69 +
0,08 MmotbAK/T), 2 HAaUMEHBIIIEE IS IKC-
TpaKTa JUCTHEB, OJTYICHHOTO C TIPUMEHE-
HUeM mnerponeiHoro s¢upa (0,30 £ 0,03
MMOIbAK/T).

Onpeodenenue ooweti 80CCManasIuUBaio-
weti cnocoonocmu (total reducing power,
TRP)

BoccranapnuBaromas crmocoOHOCTh OT-
pakaeT dJEKTPOHO-JOHOPHBIE CBOICTBa
OMOJIOTMUECKH aKTUBHBIX COCIUHEHUH U
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TEM CaMbIM CIIYXKUT Ba)XHbIM KpUTEPUEM
JUTSL OIEHKH WX aHTHOKCHJIAHTHOW aKTHB-
Hoctu [19]. HMcrnonb3oBaHHBI B paboTe
METOJ OIICHKH OOIIeil BOCCTaHABIMBAIO-
el CoCOOHOCTU MMEET MO0 CPABHEHHUIO C
JPYTUMHU METOJIaMU Psil IPEUMYIIECTB, Ta-

TRP mmoasAA/T

0.70
0.61
0.60
0.50
0.40
0.30

0.20

0.10

0.00

H:0 EtOH

KHE€ KaK CTOMMOCTb, IIPOCTOTA U CKOPOCTh
BBITIOJTHEHMS aHaiu3a [21].

Ha pucynke 2 npezncraBieHbl pe3yibTa-
Thl OIICHKHM OOIIeH BOCCTaHABIUBAIOIICH
CIIOCOOHOCTU ASKCTPAKTOB JIMCTHEB U CO-
I[BETUH MMOJOPOKHUKA OOJIBILIOTO.

H./IHcres
B ConBeTHs

CH:ClL: PE

Pucynox 2. Obwas eoccmanasnusaiowas cnocoOHOCmMys IKCMPAKMO8 TUCTbER
u coygemuti Plantago major L.

Kak BuaHO M3 pUCyHKa 2, MOJyYEHHBIE
OKCTPAKThl 00JIaZIal0T BOCCTAHABIMBAIO-
1€ aKTUBHOCTBIO B pa3HOM creneHu. [lo-
JTy4eHHbIE 3HAU€HUS BapbupyroT oT 0,610 +
0,026 mmonbAK/T 11 BOOHOTO HKCTpaKTa
n3 aucteeB 10 0,040 = 0,009 mmonsAK/T
JUISL OKCTPAKTa U3 COIBETHH IMOTy4YEHHOM
C TNpHUMEHEHUEeM MeTpoJieiiHoro sdupa.
HaunbGonee cuibHBIMM BOCCTaHOBUTENb-
HBIMU CBOMCTBaMH 00JaJalOT SKCTPAKTHI
JUCTHEB, MPAKTHUYECKU BJIBOE IMPEBbILIAS
AQHAJIOTMYHBIM NOKa3aTelb /ISl SKCTPAKTOB

conpetuil. [Ipy 3TOM HaUOOIBITYIO AKTHUB-
HOCTb MTOKa3aJI1 BOAHbBIE HKCTpakThl. Kak n
B ciydae ¢ oOIIeil aHTMOKCUJIAaHTHOM aK-
TUBHOCTBIO BOCCTAHOBHUTENbHAsI CIOCO0-
HOCTb DKCTPAKTOB CHUYKAETCA B MOPSIKE
YMEHBIIEHUS MOJISIPHOCTH PACTBOPUTEIIEH.

Ha pucynke 3 npencraBieHbl pe3ysibTa-
ThI UCCJIEIOBAHUSI AKTUBHOCTH YKCTPAKTOB
JUCTHEB U COIBETHI MOJOPOKHUKA OOJIb-
moro 1o yaaneHuto paaukaioB DPPH, NO
Y MIEPOKCHIA BOAOPO/IA.
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AxmugHocms no yoanenuro paouxaios

DPPH.

Croco0 ONpCACIICHUA AHTHUOKCUIAHT-

HOM aKTUBHOCTU I10 YAAJICHHUIO PaJUKaIIOB
DPPH sBnsieTcss oqHUM U3 CaMBbIX IPOCTHIX
U JIOCTYIIHBIX, 3@ CYET YEro CTaj O4YeHb

Jlucrba

MOMYJIIPHBIM M IIMPOKO HCIOJIb3YETCS B
naboparopusix [22]. Ha pucynke 3A mno-
Ka3aHa aKTUBHOCTH JKCTPAaKTOB Plantago
major L. no ynanenuro paaukainos DPPH
IIPY Pa3INYHbIX KOHIIEHTPAIHIX.

Couserus

—O—AcKop6uHoBaa K-Ta —<—EtOH ——H,0 —1—CH,Cl, —x—PE

—O—AcKop6uHoBa K-Ta —>—EtOH ——H,0 ——CH.Cl, —x—PE
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Pucynox 3. Akmuenocmo sxcmpakmog aucmove u coysemuii Plantago major L.
no yoanenuio paouxanroe DPPH (4), NO-paouxanos (b) u nepoxcuoa éooopooa (B).
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3HayeHUs1 aKTUBHOCTU S3KCTPAKTOB IO
ynanenuto DPPH BapsupoBaimcs ot 9,83 +
0,03% mst CH2CI2-3KCTpakTOB COLBETHI
mipu 0,1 mr/mn, 1o 90,70 £ 2,9% y BOAHBIX
9KCTPAKTOB JIUCTHEB MPH KOHIEHTPAIUU
1 mr/mi. Ilpu 5TOM aKTUBHOCTH BCEX JKC-
TPAKTOB YBEJIMUYUBACTCS MPOMOPLHOHAIb-
HO POCTY KOHUEHTpaluu. TeM He MeHee H1
OJTUH HKCTPAKT HE IPOIEMOHCTPUPOBAT aK-
TUBHOCTH 110 yaanenuro DPPH Beiire, uem
YUCTask aCKOPOMHOBAS KUCJIOTA. DTaHOJb-
HBIE SKCTPAKTHI MOKA3bIBAET CaMbI€ BBICO-
KH€ 3HAUYCHUs cpeau APyruX. B OombIinH-
CTBE CIIy4aeB OSKCTPAKTHI IOTYYEHHBIE C
NPUMEHEHHEM XJIOPUCTOTO METHIICHA U Tie-
TPOJICHHOTO 3(upa MoKa3aIl caMyro HU3-
Kyl criocoOHOCTh K momtomieHuto DPPH.
DTO TaKXe CBUJIETENIBCTBYET, YTO UMEHHO
MPUCYTCTBUE TMOJSPHBIX COCIUHEHUN B
JKcTpakrax urpaer B ynaiennn DPPH pa-
JTUKAJIOB OMPEIEIISIONIYIO POJIb.

Axmusnocmv  no  yoanenuro  NO-
PAoOUKanos.

B oprammsme NO-paaukaibl JErko
MpEeBpaIIalOTCs] B TOKCHYHBIE TMEPOKCHU-
HuTputhl. [losTOMY OnHMM U3 Haumbonee
aKTyaJbHBIX HANpaBIEHUI HUCCIeIOBaHUN
B 00J1aCTH JI€YeHUSI U MPO(PUIAKTUKH XPO-
HUYECKUX BOCIATUTEIBHBIX 3a00J7€BaHUMN
SBIISIETCS CO3JaHME COEIWHEHUM, KOTO-
pble HemocpeACTBEHHO YycTpausaoT NO-
pamukan [23]. B cBa3u ¢ 3TUM, HIepBOCTE-
NEHHO Ha JAaHHBIM TUN aHTHOKCHIAHTHOU
AKTUBHOCTH HUCCJEIYIOTCS SKCTPAKTHI Jie-
KAPCTBEHHBIX PACTCHUM.

AKTUBHOCTL, 110 mnomniomenuo NO-
paauKanoB SKCTPAaKTaMH JIUCTHEB U CO-
usetnii Plantago major L., moka3aHa Ha
pucynke 3b. Kak BHAHO, BCE DKCTpaK-
Tl WMHTUOMpYIOT  oOpasoBanue NO-
panukanoB. MuHUMaIbHbIE 3HAYCHUS aK-
TUBHOCTH 10 noriomeHnto NO-paaukanos
HAOIONAUCH TSI SKCTPAKTa U3 JIHCTHEB,
MOJIyYEHHOTO C TOMOIIBIO METPOJICHHOTO
sadpupa (13,01 £ 0,21%). MakcumanbHas
AKTUBHOCTH BBISIBJICHA Y 3TAHOJBHBIX JKC-
TPaKTOB, MTOJy4YE€HHBIX U3 couBeTuii (78,13
+ 0,15%). VYBenuueHue KOHIICHTpAIIUU

MPUBOAUT K JOBOJILHO 3HAUYUTEIHHOMY
BO3PACTaHUIO AKTUBHOCTU HKCTPAKTOB IO
ynanennto NO-panukanoB. [Ipu s3ToM Bo-
JHBIE SKCTPAKThl OKA3aJIUCh CpeAr Hau-
MeHee 3¢ddexTuBHbIX. HecmoTps Ha TO,
YTO acKOpPOWHOBAs KUCJIOTa B OOJNBIINH-
CTBE ciy4aeB oOmamaeT 0Ooiee BBICOKUM
MOoKa3aTesieM aKTUBHOCTH 110 HEWTpaiusa-
1 NO-paaukanoB, CUIbHAsE aKTUBHOCTD
CIIMPTOBBIX IKCTPAKTOB JIUCTHEB, OCOOCH-
HO TPH KOHIICHTPAIUAX IPEBBIMIAIONTUX
0,5 mMr/mi1, mogYEepKUBAET UX BBICOKHH aH-
THOKCHJIAHTHBINA TTOTEHIUAI.

AxmusHocms no yoanenuro nepoxcuoa
600opooa (HPSA).

bnaromapss ~ OKHCIUTENBbHO-BOCCTAHO-
BUTEIIHBIM CBOWCTBaM (DEHOJBHBIX CO-
€IWHEHUH, TEepOKCHI BOAOPOAAa B HX
MPUCYTCTBUU HEUTPATH3YETCs, OTAaBas
AJIEKTPOHBI BOCCTAHABIIMBAsACH IO BOJIBI,
YTO OTBEYAET 332 CIIOCOOHOCTh IKCTPAKTOB
paspyliars nepokcuj Bogopoza [24].

CrocoOHOCTh IKCTPAKTOB COIBETHUH U
mucTheB Plantago major L. ynanartb nepok-
CHJl BOJOpOJAA IMOKa3aHa Ha pHCyHKe 3B.
Pe3ynprarel 0JHO3HAYHO YKa3bIBAIOT, YTO
IKCTpakThl Plantago major L. criocOOHBI
JOBOJIBHO 3(p(peKTUBHO pa3pymiate Mepok-
CH/J1 BOIOPO/1a HapaBHE WJIH JIy4llle, YeM YH-
cTas ackopOuHOBas kucinora. Haumyunryio
AKTUBHOCTh IIOKa3all BOJHBIA JKCTPAKT
nuctheB (93,01 + 0,26%). CnupToBBIC IKC-
TPaKThl OKa3zaduch He MeHee 3(deKTuB-
HbI, YeM 4YHUCTas aCKOPOMHOBAas KHUCIIOTa
BO BCEM Juana3oHe KOHLeHTpauui. Ham-
MEHbIIIee aKTUBHOCTh YCTaHOBJIEHA JUIf
CH2CI2-3kcTpakTa COUBETHI PU KOHIICH-
tpanuu 0,1 mr/mi (8,5 + 0,6%). [Ipu sTom
AKTUBHOCTh OKCTPAaKTOB TO YyHAJIEHUIO
NEepOKCUa BOIOPOJA TAK)KE CHHUIKAETCS C
YMEHBIICHNUEM TOJISIPHOCTH PUMEHIEMBIX
JUISL SKCTPAKIIUN PACTBOPUTEIIEH.

3aknouenne. [Ipumenenumem  pas-
JIMYHBIX METOJIOB MOKAa3aHO, YTO IKCTPaK-
Thl U3 HAA3EMHBIX YacTel MOAOPOKHHUKA
00JIbIIIOr0 00JIAAAI0T HIMPOKHM CIIEKTPOM
AQHTHOKCHJAHTHOW aKTUBHOCTU U SIBIISIOT-
Csl TMEPCHEeKTHBHBIMU JUIsI TPOU3BOJICTBA
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MEIULMHCKUX IIPENaparoB Ha UX OCHOBE.
Hawnnmy4mne noka3areny yCTaHOBIJICHBI IS
9KCTPAKTOB TOIYYEHHBIX C IPUMEHEHUEM
MOJISIPHBIX pacTBOpuUTeNel (Boaa, 3TaHOM).
VYCTaHOBIEHO, YTO AHTHOKCHJIAHTHAs akK-
TUBHOCTb DKCTPAKTOB KaK JIUCTHEB, TaK U
COLIBETHH MOJJOPOXKHUKA OOJIBIIOTO HAMpPs-
MYIO 3aBHCHUT OT KOHIICHTPALMU YKCTPAKTa
U TIOJISPHOCTU NPHUMEHSAEMOIO ISl JKC-
TpPakUUU pacTBOPUTENS. AHTHOKCHIAHT-
Hasl aKTUBHOCTb B PSAJIC CIIy4aeB OKa3a1ach
PaBHOLICHHOM WJIM IIPEBBIIIANA AHAJIOTUY-
HYIO JUIS YUCTOM aCKOPOMHOBOM KHCIIOTBI,
YTO J0Ka3bIBAET LEJIECOO00PA3HOCTh J1ajlb-
HEHILEro MoMcKa IyTel NMPUMEHEHUs DKC-
TPAKTOB MOJOPOKHUKA OOJIBIIOTO B LIEJSIX
3aMEHbl CHHTETHYECKUX AHTHOKCHJIAHTOB
9KOJIOTUYECKH YHMCTBIMH, JOCTYIHBIMH H
0e30macHBIMH MpernaparaMu pacTUTEIbHO-
IO IIPOUCXOXKICHHUSL.
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Opan KanacelHblH MAHBLIHOAZL JIIKEH
JHCONINHCENIKEHHIH, AHMUOKCUOAHMMBIK,
bencenoinizin 3epmmey

AHoamna

byn  zepmmeyoin  maxcamvr  —
KANACLIHbIY ~— MAHLIHOA — OCemiH  YiaKeH
arconoicenkenniy — (Plantago  major  L.)
AHCANBIPAKMAPLL ~ MeH — CYAULOSLIPLAPLIHAN
ANBIHRAH CBIZLIHOBLIAPOLIY AHMUOKCUOAHMINBLK
bencenoinicin - 6asanray.  Cvi2blHObLIAPObIH
AHCANNB  AHMUOKCUOAHMIMBIK HCIHE KAINbIHA
xenrmipy Kabinemi , onapoviy DPPH scone NO-
PaouKandvl Kol bercenoiniel dcone cymeel
nepoxcudin bocamy Kabinemi sepmmenoi.

Tyiiinoi ce3dep: Plantago major L,
AHMUOKCUOAHMMBIK,  OENCEHOINIK, paouKaiea
Kapcol 0elceHOLNIK, Chl2bIHObLIAD
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Study of the antioxidant activity of the
great plantain (plantago major L.), growing in
the suburbs of Uralsk

Summary
The purpose of this study was to evaluate
the antioxidant activity of extracts from the
leaves and inflorescences of the great plantain
(Plantago major L.) growing in the suburbs

of Uralsk. The total antioxidant and reducing
capacity of the extracts, their activity in
scavenging DPPH and NO radicals, and the
ability to destroy hydrogen peroxide were
examined.

Keywords: Plantago major L., antioxidant
activity, antiradical activity, plant extracts.
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Summary

This research evaluates interaction of
genetically diverse genotypes with environment.
1t was found that in the second (2017) year of
the field trial wheat accessions were exposed
to stress but productivity was decreased. In the
third year, results revealed that productivity
of accessions was increased and stabilized.
Based on results, and according to ecological
plasticity, wheat accessions the Ne 1251 and
1125 demonstrated high plasticity (bi> 0,9).
Concerning stability of productivity, accessions
number 1006, 1136, and 1251 demonstrated Si2
=0.21, §i2 = 0.46 and Si2 = 0.5, respectively,
indicating that yield was stable but variability
was low.

Keywords: bread wheat, productivity,
stability, ecologic plasticity, adaptation.

Introduction. Improving agricultural
production to meet projected increasing
demand of global food products by around
60% until 2050, due to growing population
and economic development, represents a
substantial challenge, particularly in the
context of climate change [1]. Ensuring
food food security, of cereal crops, including
increase of bread wheat productivity and
quality is considered as one of the most
significant tasks of grain growing to date.
The creation and widespread use of bread
wheat varieties which meet the requirements
of food industry is an important step in
solving the problems of modern agriculture

[2].

Wheat (triticum L) production is heavily
affected by the temperature extremes due to
climate change in many countries, and may
reduce the crop yield by 6% for each °C
rise of temperature [3]. Drought and high
temperatures are key stress factors that have
highimpacton cereal yields [4]and Rubisco,
the central enzyme of photosynthesis, is
disrupted if the temperature increases from
35 °C, and stops the photosynthetic process
[5].

Introduction of new high quality wheat
varieties which at the same time possess
such as stable productivity, adaptation to
environmental factors, ecologic plasticity
and improved technologic traits are required
for agricultural production. In modern
selection introduction of cost-effective,
adaptive, disease-resistant and high
grain quality high quality grain varieties
provides an opportunity to improve the
level of ecological and economic stability
of agriculture, improve cereal productivity
[6].

Currently, recommendations for
variety choice to cultivation are created
at regional [7] or country level [8]. These
recommendations are based on the set
of performance data including yield and
yield stability, grain quality, lodging, pest
and disease resistance and other specific
criteria [7]. As a result of study of wheat
adaptation to the environmental conditions,
it was found that the harvest volume
wheat susceptibility to stress factors
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are independent components of general
adaptation [9].

The creation of varieties that can make
the most effective use of the bioclimatic
resource of a particular region, express
tolerance to stressful environmental
conditions, and ensure a sufficiently high
realization of the genetic potential of
productivity is a strategic task of the modern
breeding science [10]. One of the new
methods for improving the efficiency of the
selection process is adaptive selection [11].

The variety is the most cost-effective
means of obtaining a high yield at minimal
cost. Replacing old varieties with new
ones that are more productive and have
a high adaptation to the soil and climate
conditions of a particular area is one of
the most effective methods increasing the
yields.

Evaluation of varieties in ecological
variety testing on the plasticity and stability
of the crop, resistance to adverse vegetation
conditions makes it possible to select from
a large number of newly created varieties
with high yield potential varieties with
the highest degree of adaptation to the
conditions of a particular region.

The main goal of the present study is
exploration of agrobiologic characteristics
of wheat germplasm collection accessions
of soft winter wheat, determination ecologic
plasticity of the varieties, mutual influence
of external environment and genotypes,
having stable productivity level.

Materials and methods. Relative
humidity in the location of conducted
experiment was unstable (changeable)
in  March-June months, hydrothermal
coefficient (HTC) was equal to 1.57 ha.
Average temperature was 19.70C, observing
temperature was 21.30C (average of March-
June months) and on comparison with
average was more on 1.740C. The soil of
area where the experiments were conducted
was irrigated pasture sierozem (grey soil),
the quantity of humus in it made 0.8-1.2 %,
ensuring by active phosphorus on average

was 30-38 mg/kg. It was observed share
difference in metrological condition in
years of experiments carrying out. Average
air temperature in 2016 March-June months
was 19.70C, temperature was 21.50C, in
resects of average temperature was higher
for 1.80C. It was observed that ere citations
on average was 384 mm, observed
precipitation was 41.4 mm and in resects of
average rainfall it was increased for 69.1%.
In 2017-2018 observed temperature was
20.9-21.50C and in comparison with 2016
appreciable difference was not observed.
Precipitations in 2017-2018 in comparison
with 2016 decreased for 26.6-30.5%.

As source of theresearch CIMMY T from
gene pool of international organization of
the 46-th IBWSN (from selected nursery
of international soft wheat), 200 samples
were used as a source, specimens were
planted on the plot with 1m2 area in three
repetitions by randomization method during
three years, yield stability, soil adaptation
to climatic conditions and ecologic
plasticity were studied. The adaptability
of varieties to environmental factors was
assessed as a rule; their yield is stable
and flexible, as the main one productivity
indicator. Indexes of ecologic plasticity
(bi-regression coefficient) and stability
(Si2- standard deviation) were conducted
by E.A. Eberkhart and V.A. Russel [12]
by using method of V.Z. Pakudina and
L.M. Lopatina [13]. Indexes of valuable
economically valuable traits ensuring
productivity were statistically analyzed on
the basis of “Ken Saera” formula, which
was developed by the leading scientists of
CIMMYT organization [14].

Results and discussion. In each region,
itis necessary to select such varieties, which
bioecological features fully correspond
to the environmental conditions of these
regions [15]. Modern varieties of winter
wheat are characterized by high ecological
plasticity, resistance to diseases and grain
quality [16].
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Adaptation and to the soil-climatic
conditions and yield stability of collection
wheat accessions, genotypes plasticity in
unfavorable conditions were estimated
during the experiment. Ten accessions,
possessing high grain productivity, were
selected from investigated samples and
statistical analysis of their data were
performed.

Adaptation of wheat variety to the
environmental conditions initially passed
experimental field tests and implemented
into agricultural production, as the most
significant characteristics of varieties,
they were evaluated by their plasticity and
yield stability. In estimating yield stability
of investigated collection accessions and
ecologic plasticity of the genotypes across
years, regression coefficient (bi), based on
estimation of linear regression coefficient
and stability coefficient, was used.

Linear regression methods allow to
predict the approximate level and effects of
interaction in a given set of environments
but require of wvariety field testing
during at least three consecutive years or
multifactorial experiment. The estimation
of the effects of interaction of genotypes
in convenient measurement units for
selection, which, adjusted for it, enables
more reliable judgement of varieties based
on a one-year field trial.

First of all, for calculation of regression
coefficient (bi), index of environmental
condition is defined. Indicator of
environmental condition can be positive and
negative. Good development and increased
productivity of varieties is expressed by
positive value of ecologic index, or on
the contrary by negative value (table-1).
In 2016- and 2018-years conditions were
optimal, crop yield was high, but in 2017
relatively low productivity was observed.
According to the results of experiments
in 2016 (3j=0.4, 2018 (ij=0.5) positive
conditions, and in 2017 (ij=1.0) negative
conditions were observed. Regression
coefficient bi express influence on varieties

and their productivity in changeable
environmental conditions. With an increase
of coefficient bi>1, productivity can be
more susceptible to the environmental
conditions, and ecologic plasticity property
can be low, such varieties require high
agricultural practices. If bi<l lower, less
sensitivity of productivity to the changes
of environmental conditions, then it is
considered that plasticity of the variety is
high. In this case low level of agricultural
practices can be used in such varieties.

In our research works in accessions with
catalogue number 1125 and 1251 ecologic
plasticity (bi>0.9) was on high level and
close to them indexes were observed in
samples with catalogue numbers 1289
(1.0); 1131 (1.0); 1088 (1.0); 1006 (1.0)
and 1164 (1.0) (table-1). In the remaining
samples 1296 (1.1); 1082 (1.1) and 1136
(1.1) regression coefficient suddenly
became high, which indicates that these
accessions belong to the wvarieties of
intensive type and to obtain high yield from
them, they can be adapted to environmental
conditions by means of conducting very
strong agricultural practices.

From theoretical point of view, the lower
index of standard deviation (Si2), the more
stable varieties adaptation to environmental
conditions will be. An important aspect
of selection work in the evolutionary
plan and in the conditions of the modern
transformed environment is the adaptive
orientation in the implementation of a
complex of specific features in genotypes.
Parameters the plasticity of a selection trait
can be accessed through the interaction
"genotype-environment". Studies on the
stability and plasticity of traits allow us
to identify the effect of biotic and biotic
factors of a certain environment on the
genotype and determine the degree of their
influence on the growth, development and
productivity of varieties [17].

In our research work, when analyzing
samples productivity index across years, all
accessions stability on years was observed.
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Table-1. Yield, ecologic plasticity, stability and changeability of yield indexes of

accessions from germplasm collection nursery

Productivity t/ha Ecologic .
Catalogue . 2Yi | Yi plasticfigty, Stablilty’ V%
number 2016 | 2017 | 2018 bi S,

1296 6,9 5,3 6,2 | 184 |6,13 1,1 0,80 13,08
1289 7,1 5,4 7,3 19,8 | 6,60 1,0 1,04 15,82
1131 73 | 6,03 | 7,2 |20,53] 6,80 1,0 0,71 10,32
1125 8,1 6,1 82 | 22,4 | 747 0,9 1,18 15,87
1088 8,1 5,5 | 7,06 | 20,66 | 6,88 1,0 1,31 19,0
1251 7,5 6,9 7,9 | 21,7 | 7,49 0,9 0,50 6,77
1082 6,2 5,2 7,3 18,7 | 6,23 1,1 1,05 16,85
1136 6,0 5,4 6,3 |17,72 ] 5,90 1,1 0,46 7,80
1006 6,8 6,4 6,7 | 19,9 | 6,63 1,0 0,21 3,14
1164 6,0 5,7 7,1 | 18,83 ]6,27 1,1 0,73 11,66

Mean Y] 7,0 5,8 7,1 19,7 | 6,6
XYi 70,05 | 57,93 | 71,26 | 199,2 | 66,0

Ij 04 | -1,0 | 05
LCD 0,5 1,06 t/ha

However, among specimens relatively the
lowest index on relative stability observed
in 1006 (0.21); 1164 (0.73); 1136 (0.46);
1251 (0.50); 1131 (0.71) and 1296 (0.80)
accessions. It was found that these samples
on relation to environmental conditions
across years did not lose their stability
trait. The of remaining accessions Ne 1289
(1.044); 1125 (1.18); 1088 (1.308) and
1082 (1.05) were estimated by relative
intermediate calculations.

Variation coefficient (V %) is a relative
unit of measurement of quantitative
variation. If wvariation coefficient is till
10%, then changeability is insignificant, if
on average 10-20%, or more than 20% it
is considered as significant. In the research
the lowest index in samples with catalogue
number 1006 (3.14%); 1136 (7.8%) and
1251 (6.77%) in the rest accessions average
variability was observed.

In the 1-diagram the average grain
productivity of selected accessions across
three-year field trials were shown. In
optimal conditions the highest productivity
was observed in the accession number

1125, in years with unfavorable conditions
productivity decreases till 25%. It is
observed, that in accession number
1251 even in the year with unfavorable
conditions decrease of productivity was
insignificant, in respect of three-year
average productivity yield was on 7% less,
this in its turn showed, that in comparison
with other samples, it possesses stable
productivity. Yield of genotypes across
years varied from 8.1 t/ha till 5.62 t/ha.

Conclusions. The results of conducted
experiments showed that the highest index
of productivity across years was observed
in accession with catalogue number 1251,
followed by Ne 1125. It was revealed that
these samples possessing high plasticity
and stability characteristics from genetic
point of view differ from other specimens
by their adaptability to environmental
conditions. These accessions were selected
and recommended to be used in the selection
and breeding process. In the selection and
breeding process increasing attention must
be paid to these traits.
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1-diagram. Indexes of accession s yield from collection nursery across
three-year field trials (t/ha)

In the 1-diagram the average grain
productivity of selected accessions across
three-year field trials were shown. In
optimal conditions the highest productivity
was observed in the accession number
1125, in years with unfavorable conditions
productivity decreases till 25%. It is
observed, that in accession number
1251 even in the year with unfavorable
conditions decrease of productivity was
insignificant, in respect of three-year
average productivity yield was on 7% less,
this in its turn showed, that in comparison
with other samples, it possesses stable
productivity. Yield of genotypes across
years varied from 8.1 t/ha till 5.62 t/ha.

Conclusions. The results of conducted
experiments showed that the highest index
of productivity across years was observed
in accession with catalogue number 1251,
followed by Ne 1125. It was revealed that
these samples possessing high plasticity
and stability characteristics from genetic
point of view differ from other specimens
by their adaptability to environmental
conditions. These accessions were selected
and recommended to be used in the selection
and breeding process. In the selection and

breeding process increasing attention must
be paid to these traits.
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Knumammeuty 032epyinin ouoaii
WIBIZBIMbIHA ICEPi

AHoamna
Maxanaoa 2EHEeMUKAIbIK apmypni
eeHomunmepoiy Kopuiazau opmamen
apexemmecyi bazananaowl. JHananvix

sepmmeyoiy exinui (2017) srcolivinbiy manioay-
bIHOA KOJLIeKYUsl YA2inepi cCmpecke YulblpagblHbl
Jicane onapovly OHIMOLNIel Kypm MOMeHOe2eHl
anelkmanovl.  An Ooananvlk  3epmmeyoiy
ywiinwi  ocelieinoagel (2018 o) manoay
Homuoicesiepinoe  KOJIeKYUsIbIK — Yieinepoiy
OHIMOINIcl  Kypm  6cCin,  MYpPaKmaHeaHblH
Kepcemmi. Anvinzan Hamudiceniepee CalKec,
IKONOSUANLIK ~ NAACTNUKANBIK ~ HCARLIHAH — Ka-
manoe uemipnepi 1251 owcone 1125 yneinep
arcogapul nracmukanvlx Kacuemi bi> 0,9 den
bazanandvl. OHIMOLIIK MYpaKkmoliviebl OOl-
vinwa Nel006 (Si2 = 0,21), 1136 (Si2 = 0,46)
agrcone 1251 (Si2 = 0,50) yneinepi mypaxmoi
OHIMOINIKMI  Kepcemmi, an  ©32epMmeniniel
meomer 6010l

Hezizzi co30ep: ocymcar buoail, oHIMOLNIK,
MYpPaKmolavlK,  JIKONOSUANLIK — NIACMUKA,
betiimoeny.

Bauanue usmenenusn knumama
Ha ypoofcaﬁnocmb nuieHuyol

Annomauusn

B cmamve oyenusaemcs zaumooeticmeue
2eHEMUYEeCKU PA3HOOOPAHLIX 2eHOMUNO8 C
oxpyacaroueli cpedoil. bvino ommeueno, umo
npu aunanuze emopozco (2017) co0a nonegoeo
uccnedo8anus KoilekyuonHvle 0opasyvl Ovliu
NOOBEPIAHCEHB CIMPECCy, A UX YPOHCAUHOCHb
pe3ko cuuszunace. Ha mpemuii 200 (2018 2.)
NONIE8020 UCCAO0B8ANUS PE3VILINAMbL AHANU3A
NOKA3aU, YMO NPOOYKMUSHOCTNb KOLLEKYUOH-
HBIX 00pPA3Y08 PE3KO 803POCIA U CINAOUTUIUPO-
sanace. Coenacho noryyenHbiM pe3yivimaman,
C MOUKU 3PeHUsl IKONOSUHECKOU NAACIMUYHO-
cmu, 06pazysl ¢ KAMaioHcHvim Homepom 1251
u 1125 b6v11u oyenenvt kak umeroujue c80LUCmeo
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gvicoxou niacmuynocmu bi> 0,9. UYmo raca- Knioueevie cnosa: msexas nuwenuya, ypo-
emcst CmadUILHOCIU YPOUCAUHOCMU, 00PA3YbL  JHCAUHOCMb, CMAOUTLHOCTb,  IKOLOSUHECKAsL
Nel006 (Si2 = 0,21), 1136 (Si2 = 0,46) u 1251 nracmuunocms, adanmayusi.

(Si2 = 0,50) noxazanu cmabunvhyio ypoosicati-

HOCMb, d UBMEHYUBOCMb NPU IMOM OKA3ALACH Mamepuan nocmynun 6 pedakyuio

HU3KOLL. 03.02.2023
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COBPEMEHHOE COCTOAHMUME MONYJIALINU BOJBIIOI'O BAKJIAHA
B IIPEJEJAX NOVMBI PEKU EPTHUC ITABJIOJJAPCKOM OBJIACTH

K.P. Ka6noaos!, E.C. I'6éaynun', 1.0. Uopaes',
K.M. Typcynxanos', P.E. CmaunJioB>
'HAO «Ilasnooapckuii neoacoeuueckuil ynusepcumem um. A. Mapaynana,
e. [lasnooap,
’Unousuodyanvuwiti npeonpunumamens, 2. I[lasnooap, Pecnybnuxa Kasaxcmarn.

Annomauusn

Jannasa nayuno-ucciedosamenvckas  pa-
boma nposedena nO MaAmMepualam HAyYHbIX
uccrnedosanuti 2022 2o0a. Ucciedosanus npo-
s00unucy 6 noiime pexu Epmuc e npedenax
Tasnooapckou obnacmu. Ilpeocmasnena u-
3uKo-eeoepaguueckas xapaxmepucmuka Ilag-
nooapckou obracmu. Ilo pe3yromamam Hayy-
HO-UCCNe008aMENbCKUX NOOCUEMO8 Onpedeiet
Konuyecmeenuwlll cocmas nonyaayuu bonvuio-
20 baknana noumel pexu Epmuc. Onucanvt oc-
Ho8Hble buono2uyeckue noxkasamenu bonvuiozo
baxnana maxue Kax onuna u macca mena. Onu-
Cana MemoouKa MapuipymHoco yiema nonyis-
yuu Bonvwozo baxnana 6 notime pexu Epmuc 6
npedenax Ilasnodapckoul obracmu. Llenvio Ha-
cmosue20 UCcie008anus A6IAemcs onpeoee-
Hue yucienHocmu bakianos notmul p. Epmuc
U MemoOUKU UX pe2yiupo8aHusi Ha meppumo-
puu 0cobo 0Xpamnsaemor npupooHoLl meppumo-
puu Ilasnooapckoii obnacmu. Ilo umoeam npo-
BEOEHHBIX HAYYHO-UCCIE008AMENbCKUX pabOm
npedcmasiena memoouxa noocuema bonvuio-
20 baKIaMa U YUCIEHHOCHb NONYAAYUU OAKIA-
Ha.

Knroueevie cnoea: bonvuioti bakian, peka,
nouma

Beenenune. B 2022 r. HayyHO€ Hcciieno-
BaHHE IPOBOAMIIOCH B TOMMe peku Eptuc B
npenenax [laBnogapckoi obnacTu.

Llens — onpeneneHue YUCIEHHOCTH Oa-
KJIAaHOB TIOMMBI p. EpTHC M MeTOauKu nx
peryaupoBaHusl Ha TEPPUTOPUU 0COOO OX-
paHsieMoi npupoiHoi TeppuTopuu Ilasio-
JapCKor 00J1acTH.

IToiima pexu Epruc pacnosnoxeHa B
Bocrouno-Kazaxcranckoit u IlaBnopap-
ckoii oOmactsax Oacceiina. OHa sBHseTCS
YHHUKAQJIbHBIM TPUPOAHBIM  KOMILIEKCOM,
OTIINYAoLMCs 60raTcTBOM (IIopHl U (ha-
YHBI, TeorpapuuecKuM JIaHamadToMm.

OOBeKThl HCCNENOBAHUMN: TOMYISAIUS
Oonpmioro OakiaHa B Tpeneiax MONMBI
peku Epruc.

Marepuaasl u MeToabl. Meronom
MapuIpyTHOTO yuyeTa ObLIU 00CIeIOBaHBI
Oonbive moiimMeHHble Teppuropuun p. Ep-
TUC TOCPEICTBOM CIUIaBa OT TPAHUIIBI C
Aobaiickoii 061acTbio 10 rpanuil ¢ PO.

[Ipu ydere momynsimuu OGonbiioro 6a-
KJIaHa, COBEpLIAJCs M0 MapUIpyTy (pyciio
p. Eprtuc), nBurasce co cpeaHeil ckopo-
cThio 10 KM/4, y4eT MpOU3BOAMICS BU3Y-
aIbHO U TIPU TOMOIIY OMHOKIISA, HaOIoIe-
HUS 3alUCBHIBAIUCH B MOJIEBOM KypHAI.

[IpoiineHHbI MapUIPYT U MECTa KpyIl-
HOTO CKOIUICHHsI OOJBIIOTO OakiaHa ObUTH
OTMEYEHBI Ha KapTe.

B teuenun nBukeHus cruiasa 1o p. Ep-
TUC y4YeT HAYMHAJICS C BOCXOJOM COJHIA U
3aKaHYMBaTh HE MO3KE, YEM 3a Yac JI0 3a-
kata (okojo 12 gacoB) 6e3 0CTaHOBOK.

Bo Bpems npoBeneHus yuera Bce BCTpe-
gaemble 0coOu OakiIaHa (3a UCKIIOYCHHEM
TeX, YTO HAXOAWIUCH IM03aqu HabmronaTe-
JI51) PETUCTPUPOBAIUCH HA CXEME MapIIpy-
ta (puc. 1), Ha KOTOPOH BEPTUKATHLHBIMU
JTUHUSAMU MOKa3aH caM MapuIpyT.

Pacuer Benercs o ¢popmye:

N Buga = n/L,
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MapmpyT:

IMoroga

Jara

Bpemn

Mogoca mapmpyTa

IITHOLI CHIAMHE
(Ba BOJe, HA
Depery, 0TMeIHX
H T1.) C JeEa

IITHOEI B
E03IVIE

IITHNLI CHIAM A
{HA BOJE, HA
Oepery, 0TMETIAX
H I1.) ¢ OpaBa

Enotomn,
MECTHOCTh,
TomorpadpadecKns
rPaHHIEL

Pucynok 1 — Cxema mapwpyma pecucmpayuu konuvecmea nmuy




BUOJIOTMYECKUE HAYKHN KA3ZAXCTAHA Nel, 2023

IJ€ N - YUCIO 0cOoOeH, 3aperucTpupo-
BaHHBIX B MoJjoOcax oOHapyxeHus, a L -
YUETHBIM KMJIOMETPaXx (B KMJIOMETPax).

Pe3yabTarhl 1 00CyXKACHHUS.

Kpynnas (pasmepom ¢ rycsi) BogoIuia-
BalOIlas NTHIA XapaKTEPHOTO OOIMKa, C
BBITSIHYTBIM, OOTEKaeMbIM TEJIOM U JO-
BOJILHO JIJTMHHBIM, Ha KOHIIE KPIOYKOBUIHO
3arHYTBIM KIIIOBOM. Y OCHOBAHHUS KIIOBA
y4acTOK rosioil koxu. Bee 4 mansiia Hor co-
€IMHEeHBI TUIaBaTeNbHBIMU TEPEIIOHKAMH,
YTO SIBISIETCS XapaKTEPHBIM MPU3HAKOM
OTpsiZia BECIIOHOTUX NTHUL. XBOCT JOBOJb-
HO JJIMHHBIN.

Bec cammos 1,9-3,0 kr, camok 1.8-2.9
kr. Jlnuna Tena (o6a mona) 78-92 cm, pas-
Max kpbuibeB 120-160 cm [3].

Mormnonsie nTHLBI Oypble, X OprOXO
CBETJIEEe BepXa M MOXET OBbITh MOouTH Oe-
asIM. B Bo3pacTe omHOro roga omnepeHue
TOJIOBBI U 1IeW OypoBaTO-Ccepoe ¢ MEITKUMHU
OenpIMU KpanmuHaMmu. bpromHas cTtopoHa
Tena Oenmasi ¢ TEMHO-OypBIMH TPOIOJIb-
HBIMU KpPYIHBIMH TsiTHaMu. llonxBocThe
OypoBaTo-uepHOE C PEAKUMHU OCIbIMH Tie-
ctpuHaMu. CIIMHHas CTOPOHA, 3a MCKIIO-
YEHHWEM TOJIOBBI U IIIEW, Takas ke, KaK y
B3POCIBIX IITHUI], HO NTOYTH Oe3 Orecka.

JleTHu#l Hapsq NTHULl B BO3pAcTe ABYX
JIET CXOXK €O B3pocabiM. Ha onepenun Bo3-
HUKaeT MeTaummueckuii 61eck. Ha Gexgpax
CKJIAIbIBAETCS HEOONBIIOE Oenoe IATHO,
a Ha TOJIOBE M IIee HAYMHAIOT MOSBIISATHCS
Oerble y3KHe Mepbs, HO XOXJIa U3 YepPHBIX
IIEPHEB €ILIE HET.

BpurynuBmmiics nNTeHel rojsii, 4epHo-
IO 1IBETA, C PO30BAaTON IOJIOBOM, M103XKE OH
MOKpBIBaeTCsl OypOBaTO-YEpHBIM ITYXOM.
T'opiioBoii Memok ocTaercs TojbIM U I0-
CTETIEHHO JKEJITEET.

OdeHb OCTOpOKHAsA MO OTHOLIEHHIO K
YyesoBeKy nruna. B nemom momganus. Mo-
XKeT ObITb KPUKJIUBBIM y THE3J BO BpeMs
KOpMJIEHHS. [0J10C - OTPBIBUCTOE XPHUILIIOE

KapKaHbe, - TI0/IaeT HeYacTo, B OCHOBHOM B
MecTax THe3J0BaHusl.

MoskeT J1a3aTh 1O JAEPEBbSIM, LEIUISAACH
HOTaMH M TioMorasi KppulbsiMu. Ha cyme u
BETBSIX JIEPEBbEB CUAMT BEPTUKAIBHO. [lo
3eMJIe XOAMT IJI0X0. Yalre BCero Aep:KuTcs
CTasIMH.

Haumnaer pa3mMHOXaThCsi B BO3pacTte
Tpex jeT. MoHoraM. bakian rae3aures uc-
KITIOUUTENIFHO KOJIOHHAIBHO U YacTo C ApY-
I'MMHU BUJIaMU NITUI] (Cepoil naruiei, 60b-
mor Oenoi mariei, KBakBa, cepedpucToit
Yyalikoif), M0 OCTPOBAM U 3apOCHIUX TPOCT-
HUKOM M JJPEBECHON PacTUTENBLHOCTHIO Oe-
peram pek, o3ep U NpyaoB. boabImIMHCTBO
M3BECTHBIX THE3J OBUIM PAcIOJIOKEHBI Ha
BBICOKUX JIEPEBBSIX Ha BHICOTE Ooyiee 5 M
(67%), 3HAUUTEIBLHO MEHBIIE MTULl CTPOST
rHE3/1a B TYCTOM KyCTapHHKE WK Ha bolee
HU3KUX JICPEBbSIX.

Bonbmioi OaknaH, oOuTarouuii B Oac-
celie p. Epruc B npenenax [lasnonapckoit
o0acTy, 3aHMMAaeT CBOIO HUIILY B OHOTOTIE.
B T0 ke BpeMsi yCI0BUSI OOMTaHUS OTIENb-
HBIX TPYNIHMPOBOK 3THX NTHUI[ B PETHOHE
pa3nuyaroTCs, YTO CKa3bIBAETCsl HA DKOJO-
TMYECKUX, JIeMOrpa)uyecKux, MOBEICH-
YEeCKUX OCOOEHHOCTSX TPyHN BHYTPH IO-
nynsauuu.  Jlemorpaduueckas CTpyKTypa
IPYIIIUPOBOK, CYTOUHAs U CE30HHAs TMOJ-
BIKHOCTh HapsiAy C MHBIMH (paKTopaMu
OTIPEEIISAIOT YCIOBUS OpraHU3aluy 1 mpo-
BE/ICHUS YYETHBIX padoT.

O0bem cobOpaHHOTO MaTepHala MpHBe-
neH B Tabnuue 1. Ha pucynke 1 otoGpaxe-
HBl OCHOBHBIE MeCTa OOHapyXeHUsI OOJIb-
IIMX CKOIUICHUH OaKJIaHOB MO TEPPUTOPUHU
o0nacTu.

Tabmuna 1 - O6beM coOpaHHOTO Mare-
puasa Bo BpeMst IPOBEACHUS MapIIPyTHOTO
yueTa

B noiime pexu Epruc nomynsnust 60mb-
moro OakjlaHa pacrpenelneHa He paBHO-
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MepHO. MO)KHO OTMETUTh YMEHBIICHHE KOJIMYECTBA OakiiaHa OT TpaHUllbl ¢ ADaiicKoit
obnactbio 110 rpanun ¢ PO (rpaduxk 1).

Haumeno- Howmep cranuuu

BaHHE PabOT Nel | No2 | Ne3 | Ne4 | No5 | Ne6 | No7 | Ne§ | Ne9 | Ne 10 | Nell

Bcero

KonuaecTBO
OakmaHoB  (IIT.)
OTMEUCHHEBIC TIPU
HaOJIIOEHNHT

606 | 583 | 501 | 473 | 490 | 386 | 478 | 302 | 295 | 264 | 238 | 4616

IIpumedanmne - Nel — c. Akky (paiion Akkymsl); Ne2 — c¢. UepHoe (paiion Akkyinbl); Ne3 — c. Ker3puikoram
(pattion Axkynbr); Ned — c. Tnekrec (paiion Akkyisl); NeS — c. SImbimeBo (paiioH Akkyinsl); Ne6 — c.
PebpoBka (1. Akcy); Ne7 — c. CerueBka (ITaBnogapckuii paiion); Ne8 — c. blnTans! (paiion Tepenkosns);
Ne9 — c. Akroraii (Axroratickuii pation); NelO — c¢. Uptemmck (Mptemmckuii paifon); Nell — c. JIlyrooe
(pation Uptermickuii).

Bo Bpewms crmaBa mo p. Eptuc B mpene- ocoOeii  Oonbinoro 6akyiaHa, y4YHTHIBas
nax ITaBnomapckoii 061acTé U CTallMOHAP- B3POCIBIX U HETIOIOBO3PEINBIX 0COOEH.
HbIM HaOJIroaeHUAM ObLIO oTMedeHOo 4616

Konnuyectso nonynsaummn bonbworo 6aknaHa
700
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e=@== K0 /1n4ecTBO Nonynaumm bonvworo 6aknaHa

I'pagpux 1 — ounamuxa wucienHocmu nonyiayuu OOILUO20 OAKIAHA
80 8peMS MAPULPYIMHO20 Yyemda

Hcxonst w3 MEXAyHApOTHOTO OIbBITA, XO3SWCTB BEACTCS IyTEM OTCTpENa ITHI]
anpooupoBanHoro B bemopyccun sdpdex- [3]. Kozymun A. B. U coaBropsr (2002) oru-
TUBHas OoppOa C pPHIOOSTHBIMU NTHUIAMH  CHIBAIOT OMBIT oTcTpena 35 % or olriero
B OOJIBINIEH YacTH MPYAOBBIX PHIOOBOIHBIX
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Pucynok 2 — Cxema pacnonoosicenust cmanyuu Habaooenus 3a 6aKianamu
6 Ilasnodapckou obracmu

yyciia nomyisinun B benmopycenn. Mexons
W3 TMPUHIUNA MPEAOCTOPOKHOTO IOIX0/1a
K 00beKTaM KHUBOW MPHUPOABI MBI PEKOMEH-
nyeM B 2023 ronay usbsatue He O6omnee 20 %
OT OOIIero 4Yucia TOMYNISIUU OOJBIIOTO
Oaxmana. [lomcuér ymcnenHocTu OakiaHa
6onbmioro B 2024 rony Mmo3BOJUT yBEJU-
YUTh WIA YMEHBIIUTh %0 U3BATHSL.

CrnenoBatensHO, BO3pocHiasi B MOCIHE-
Hee BpeMsl HOmyisinus OonbpIIoro OakiaHa
B [laBnomapckoit obnactu B JeHb MOTpe-
Omnsier Oosee IByX TOHH PBIOBI B IHK YHC-
nenHoctu. Ecnu cutyanus ocranercs 6e3
W3MEHEHHUsI OUOJIOTMYECKOMY PaBHOBECHIO
UXTUOJOTHYeCKOi 00cTaHOBKH p. EpTuc Oy-
JIeT HAaHEeCEH CEephe3HBbIN yIepo U, clieoBa-
TEJBHO, TPEeOyIOTCS 3 ()EeKTUBHBIE METOJIBI
pEerylupoBaHus YHCIEHHOCTH TOMYIISIIHH
6ospLIOro OakiIaHa.

3akarouenue. IlogBoas wurorm, mo wuc-
MOJIb30BAHUIO MaTEpUAIOB OPHUTOJIOTHYE-

CKUX HCCIICIOBAHUH MOXKHO CKa3aTh CIIE/Y-
folIee:

B Texymem romy Oblna oOcnemoBaHa
peka EpTuc mocpencTBom ciijiaBa OT IrpaHHu-
bl ¢ AGatickoit o0mactpio 10 rpanui] ¢ PO.

Co6op u oOpaboTka Mmarepuana MpOBO-
JAITUCH 110 OOIIETPUHSATHIM B OPHHTOJIOTHH
METOJ/IaM MapIIPYTHOTO yYeTa.

B 1ieoM OBUIO TOACYHUTAHO KOJUYECTBO
Y IUIOTHOCTH MOMYJISIMNA O0JbIIOro Oakia-
Ha Ha TeppUTOpUHU NoiMel p. EpTuC B mpe-
nenax [laBnomapckoit o6nacTu.

JlaHbI pPEKOMEHIAIMH 110 KOJIUYECTBY
MOMYJISIIMA M METOJaM  PEeryJIMpOBaHHS
YHUCJIEHHOCTH OOJIBIIOro OakiaHa.

CRuCOK UCnob308aHHBIX UCHOYHUKOG

1. Conosves C.A., Caxapos A.B. K obo-
CHOBAHUIO UCKTIOUeHUsT 00Ibui020 Oaxiana
Phalacrocorax carbo (Linnaeus, 1758) us3
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Ilaenooap obnvicer Epmic e3eninin scaii-
bLIMACH Wiezinoezi yiiKkeH KOpMopanm
RONYAAYUSACHIHBIH, KA3ip2l Hcazoaiivl

AHnoamna

byn  evinvimu-3epmmey  orcymoicor 2022
JHCLLIEHL SLLILIMU 3epmmeyiep Mamepuandd-
pol OoubiHua dcypeizinoi. 3epmmeynep llas-
a00ap obnvicvl weeinoeei Epmic  o3eniniy
JrcatbMaceinoa  oicypeizindi.  Ilaernooap
00NBICHINBIY  PUBUKA-CC0ZPAPUATLIK  CUNAM-
mamacvl  YcolHblIaH. 1 blaviMu-3epmmey
ecenmeynepiniy Homuoicenepi oouvinua Epmic
O3€HINIH JHCAUBLIMACLIHOARL  YIIKEH KOPMO-
panm  NONYIAYUACHIHBIY — CAHOLIK  KYPAMbl
AHBIKMANObL. YIKeH KOpMOpaHmmoly He2i3el
OUuoOnOUAILIK KOpCEMKIumepi Cunammanean
Y3bIHObBIEbl MeH OeHe caamazwl cuskmul. Ilag-
a00ap obrvicol weeinoeei Epmic  o3eniniy
AHCAUBLIMACLIHOARbL  YIIKEH KOPMOPAHM NO-
NYIAYUACHIH — MAPUWPYMMBIK ~ eCenKe  ay

adicmemeci cunammanzatn. Ocwl 3epmme)yoiy
maxcamul  Epmic  e3eniniy  rcativiivacsl
KOPMOPAHMMAPbIHbIY CAHbIH  JHCIHE ONApPObl
Tasnooap obnvicviHbIY epexue KOp2aiamvlH
maoduu  aymazelHely — AyMagulHOd — pem-
mey adicmemecin anvlKmay 0OOnLIN  ma-
oviiaovl.  JKypeizineen — ebliviMu-3epmmey
AHCYMBICINAPBIHGIY — KOPLIMBIHOLICHL  OOUbIH-
wa yaKkeH KOPMOPAHMMbL CAHAy 20dicmemeci
JHCoOHE  KOPMOPAHM  NONYIAYUACHIHBIY — CAHbL
YCHINbILNRAH.

Tyiiinoi ce3oep: yiken KOpMOpaHm, O3eH,
AHCAUBLIMA, MAPUPYIMINBIK eCen

The current state of the population of the
great cormorant within the floodplain of the
Yertis river of Pavlodar region

Summary

This research work was carried out based
on the materials of scientific research in 2022.
The research was carried out in the floodplain
of the Yertis River within the Pavlodar
region. The physical and geographical
characteristics of the Pavlodar region are
presented. According to the results of research
calculations, the quantitative composition
of the population of the Great Cormorant of
the Ertis River floodplain was determined.
The main biological parameters of the Great
Cormorant, such as length and body weight,
are described. The method of route accounting
of the population of the Great cormorant in the
floodplain of the Ertis River within the Pavlodar
region is described. The purpose of this study
is to determine the number of cormorants of
the Ertis river floodplain and the methods of
their regulation on the territory of the specially
protected natural territory of the Pavlodar
region. Based on the results of the research
work carried out, the method of calculating
the Large Cormorant and the number of the
cormorant population is presented.

Key words: big cormorant, river, floodplain,
route accounting

Mamepuan nocmynun 6 peoakyuio
10.01.2023
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OKBITYJAAFbBI BUOJOI'USl CABAKTAPBIH/IA 7-8 CBIHbIII YIITH
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AHoamna

byn makanaoa Oyeinei manoa oxyoagvl
KY3blpemmiaikmi apmmauipy 3amaua-
yu Oinim  bepy oicyliecinOesi oKbimy ca-
naceln  Jcakcapmyoa  yaAKeH —OpblH - aud-
Oubl. QyHKYUOHANObI KY3blpemmiikmiy
OKbIMYOAzbl  axyauiobly — JHCOAPbl  0KYOd
Oinim  anywwiiapea muimoiniei  dasHoana-
Ovl. bipax kazax mininoeei aknapammapobviy
JiCoHe KONOAHbICKa Oepintemin Kypandapobly
manwielivlebl Oy Maxaidaea apkay 6ona-
Ovl. Ocvlzan Oaunanbicmvl OV JHCYMbICIA
obuonozust  cabakmapvlHoa  KY3blpemminikmi
oamvlmy  ywin —KONOAHGLIAMbIH — 3epmmey
a0icmepi dicone 02aH CaliKec MANCLIPMALAP
muicanvl Kenmipineen. Enimizoeci nedazoeu-
Ka CanaculHOagbl MY2animoep JicaHe oe opma
MeKmen OKYWblIapvl YWiH KY3blpemmilikmi
apmmuipyoviy maHi 30p. Con yuiin @QyHK-
YUOHANObI  KY3bIpeMMINIKmMi  apmmulpy OK)y
bapvicbinOazbl  MYbIHOAUMbIH — Macenepoi

AHbIKMAN, — OHbL  JAHCAKCAPMYEa — MYMKIHOIK
bepeoi.  bBinim  anywviiapovly  mexmen-
me aneaw OiniMOepin 2p mypai  emipuiK

0az0vlianyoda Konoana Oinyi eme Mayvl30bl,
OHbIY TWiHOe Ouono2Usi NoHIHeH OYHYUOHAT-
Obl KY36Ipemminikmi 0amuvlimy OKYyublLIapObly
OLiM canacvln dcakcapmyaa 30p MYMKIHOIK
bepeoi.  ConOviKman — OY1  JHCYMbICHbIH
acipece opma 0Oinim Oepy mexkmeOiHiy Oinim
ATYUWBLIAPBIHGIY OLIIM CAnacvlH apmmuipyod,
JICoHe 3epmmey  Hamudicenepi, nauoanaHyea
bonameld Ky3vlpemmiiik 20ic- macinioepoin
mypnepi MeH 01apovl KONOAHY  ASCHIHBIY
MaHbI30bLIbL KOPCEMINSEH.

Tyiiindi ce3dep: @YyHKYUOHAIObI KY3blpe
MMILIK, CayammoLiblK, OUOTOSUSLIBIK 0az0vl,
oinim.

Kipicme. Ka3ipri ka3akcTaHIbIK KOFam
QJIEYMETTIK JKAHFBIPTYMEH KOHE QNEMJIIK
MHTETPalUsUIbIK YAEpICTEpre eHri31TyMeH
cumarTanaapl, oHAa OiuTiM Oepy >KeTeKIi
opeiara ue. byrinme Kazakcranma Oimim
Oepy JKyheci MEH OHBIH Ma3MYHBIH
XKaHAPTy KapKbIHIbI KYpil >kaTelp. byn
MpolecC TMEeAarorukajiblK TEOpHUs MEH
MIpaKTUKaAaFel TYOerensal esrepicrepMeH
Oipre >xypeni. JKahauawlk TpaHchopMma-
LUsUIap MEH QJIEMJIIK YPAICTep MEKTENTerl
OuTiM Oepy Ma3MyYHBIH K€IIeJ KaHAPTYIIbI
Tajal ereml.

Con cebenti Herisri xaiumel OUTIM
OepyniH MemiekeTTik Oimim Oepy craH-
JapThl KOMBUIATBIH TalanTapibl Oenriien
KaHa Koiwmail Oimim OepymiH camachl-
Ha OarpITTanfad. bi3 (QyHKIMOHANABIK
KY3BIPETTIIIKTIH MOH- MarbIHACBIH TYCIHY
yuriH A.A.JIeOHTbEB YChIHFaH aHBIKTaMaHbI
KOJITaHAMBI3: «DYHKIMOHAIBIK
KY3BIPETTITIK- KEH ayKbIMJIbl MIHACTTEPIl
ey KesiHae OuriMIl, I1CKepiKTi, ic-
OpeKeT TOCUIAEepiH TmalaanaHy KaOineri-
©31H OKYy JKaFJaillapplHaH ThIC, OCBI
OliM, ICKepIiKTep, TOCUIIEp aJbIHFAH
Macenenepre yKCaMaWTblH MIHIETTEpAE
amazae» nerex [1, 15-19].

[lonnik  HOTMXKeJepre  KOMbLIATBIH
TajanTtap JKEKeJereH OKy MOHJEpIiHIH
KypaJIJapbIMEH *Y3€re achbIpbUIybl KEpEK,
COlaH KeHiH OumiM OepyiH KeKe MOHJIK
HOTW)KEJIEpIHe  KOWBUIATBIH  TaJlalTap
OapJIBIFEIHBIH OIpPJIECKEH JKOHE KeIiCUIreH
OCEpIMEH FaHa COTTI XKY3€re achIPbLTYbI
MYMKIH, MBICAJIbI MEKTEIITIH HEeT13T1 OLIiM
Oepy OarmapiamachlHa €HTI3UITCH MEKTEN
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MOHAEpi, KypcTap MEeH Moayapaep. buo-
JOTUSIHBI 3aMaHayu Typne Ourim Oepyre
coiikeCc OKYIIBLIAPABIH  (PyHKIIMOHAIBI
KY3bIPETTUIITH apTThIpy OUONOTHSHBIH €H
JKOFaprbl MakKcaThl KYHJbI *oHE OIpiHII
KEe3€KTerl MiHIeT OOJIBIT Ta0ObLIa k.

XKanmel QyHKIMOHATABIK KY3bIPETTUTIK
TYKBIPBIMIaMachIiHA XaJIBIKapaIIbIK
Oaranay 3epTreyiepi 4 KoHe §-CHIHBII
OKYIIBUIAPBIHBIH MaTeMaTUKAJIBIK JKOHE
KapaTbUIBICTaHy CayaTTBUIBIFBIH Oaraiiay
(TIMSS), 15 xacTarbl OKYIIBUIAPIBIH OKY
KETICTIKTepiH OaranayiblH XaJbIKapablK
Oarnmapmamacel (PISA) merizgenren, onap
OlLTIM  anmymIpLIapJbIH ~MEKTENTe aliFaH
OlmiMAepiH, KOHE NaFIbUIapblH op TYPIi
OMIpJIIK MIHJAETTEpJl ILIelly YIIH maii-
nanaHy KaOijneTTepiH Oarayiaiiibl agam
KBI3METIHIH cajajapblH/a, coHaai-
aK TYIFaapanblK KapbIM-KAaThIHAC II€H
QJIEyMETTIK KaThlHACTap/a MaiganaHyabiH
MaHbI3BIH Kepcereni [1, 41-42].

Con cebenti Ouonorust cabakKTapblH-
JaFbl KY3BIPETTUTIKTI apTThIPY- OV oiiyay
a3aMaThIHBIH FBUIBIMMEH JKOHE FBUIBIMU
uaesyapMeH OailJIaHBICTBI MoceleliepMeH
aliHanpIcy KaOureri. FrulbiMu TypFBIIAH
cayarThl aJaM FbBUIBIM MEH TEXHOJIOTHS
Typasibl JQJNEN/l TMaibIMIayFa KaTbhICyFa
JailblH, FBUIBIMU  3€pTTEylepAl  xKoba-
aay, AepeKTep MeH (axTuiepal TYCIHAIpY
JaFapUIapblHA W€, FBUIBIMH KYOBUIBICTAp
MEH 3aHJBUIBIKTAPbIH KY3BIPETTI TYple
TYCIHZIpe anajpl.

3epTTeyliH MakcaTrbl — 3aMaHayd
OimimM Oepy KyHeciHJe KaJbITAachIl Keje
KaTKaH OumTiMIi OmoJorust cabakTapblHAA
KOJAAHYABIH KY3BIPETTLIITT >KOHE OHBIH
MPAKTUKAJIBIK aCHEKTIIEPiHiH OapbhICHIH-
Ja OWONOTHUSUTBIK AaFablIapibl Taimana-
HyIBbl apTTBIPY, COHBIMEH Karap IYpbIC
JaFaplIapael  KYpBIT — JKOHE  JAaMYybIH
KaMTaMachI3 eTy.

Minpgerrepi:

1. bimiM anymbutap YmiiH OWOJOTHS
cabarbIH/IaFbl OKY CaTbUIapbl OAapbICHIHIA
KYBI3EPTTUIIK apKbUIbl OHBIH MYMKIHJITH
naiilanaHybIH 3epTTey;

2. buonorus moHIH OKBITYIAFbl (YHK-
IUOHAJIBI KY3BIPETTUIIKTIH TOKipuOe ai-
Macy OapbICBIHIIA OMIPIIIK ICKEPIIIK Ke3/e
KOJIJaHa ajybl VIIIH 3epTTey oIiCTepiH
3eprrey;

3. buonorus cabakrapbIHIa
KY3bIPETTUIIK OOWBIHIIA KYpacTHIPBLIFAH
TalChIpMAIAPAbl  OPBIHAAY  OapbICHIH-

Jla OHBIH OKYy JKOHE OKBITY KE3€HI YIIiH
KOJIJIaHYBIH TaJJay;
4. ¥YChIHBUIFAH 3€pTTEY TOCUIAEPIHIH

HOTH)KECIHE JKeTy OapbIChIHAA  OHBIH
TUIMITITIHE aHBIKTaMa XKYPrizy.
3eprreyaig MIPAKTUKATBIK

MaHBI3/IbUIBIFBI MBIHAA:

- buonorus moHiHeH OimiM  amy-
miblIap YUIH, JKOHE MyFaliMmjepl YIIiH
opra OuriMm Oepy asChIHIA 3aMaHayH
MEKTEIl TYPFBICHIHAH OJic- TaciIaepai
KY3bIPETTLIIKIIEH YIITacThIpa OTBI-
peIl OUTIM MeH OUTIKTITIKTI apTTHIPYBI
MaKcaTbIH/Ia KOMEK Kypalsibl peTiHje Oona
anajpl

- DOyHnuoHaIaBI KY3BIPETTLTIKTI
JAMBITYy Ke3eHIHE cail ofic- TOCUIAEpAiH
Ouonorusi MoHIHIH OediMAepiH eTy MeH
OKy TpOIECiHAE KOJIAaHBLIYbl OOWBIHINA
YCBIHBICTAp PETiH/IE KOMEKTECIN YChIHYFa
Ooabl.

Marepuajaaap MeH dicrep.
Bepinren 3epTTEMeEIIEp asiChIHIA
OMOJNOTHSUIBIK ~ KY3BIPETTUIIKTI  J1aMbl-
Ty asdceiHga B.ICmenoBa o3ipiereH

o/licTEMENiK- METOIUKANBIK Kiaccupuka-
Ul KOJIJIAHBUIIBL. byt omicTeMenik Kypai
OOMBIHIIIA OMONOTHSIIBIK KY3BIPETTUTIKTIH
HET13T1 KOMIIOHEHTTEPIH aXKpIparyFa 0ona-
TTBI:

- TYCIHYKe3iH/eKapaThlIbICTAHYbIH
HETI3I1 epeKUIETIKTepiH agaM - MOHTLIIK
TaHBIMHBIH ()OpPMaChl PETIH/IE TaHY;

- Yfy JKOHe maijalaHy - FbUIBIMU
JONENIepre HETi3/1ereH JKapaThUIBICTaHy
- FBUIBIMU Tpobiemarvkara OalIaHbBICTBI
KapaTbUIBICTaHY-FbUIBIMUA KYOBIIBICTapAbI
TYCIHAIPY  JKOHE  KOPBITHIHIBLIAPAbI
TY)KBIPbIMJAY VIIIH jKaHa OuTliMII uUrepy
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KOHE CypaKTap KOO YILIiH )KapaTbUIbICTaHy- 1.

FBUTBIMU OUTIMJII UTEPY;

- Kepcery ’KapaTbUIBICTAHy ~ KYOBUIBICTap/Abl CHIIATTAY, TYCIHIIPY JKOHE
FBUIBIMZAPBI  Typajibl  XaOapJapibIKThl  OoiKay).
KOPCETY JKOHE TEXHOJIOTHS MaTepHAIIIBIK, 2. FoeuteiMm  cypakrapael  Oaranay
MHTEIUIEKTYaJ/Ibl KOHE KOFAMHBIH MOJICHH KOHE KaJIBINTACTBIPY  (5KapaTbUIBICTaHy
cajacsl; 3epTTEYNIEPiHIH HETI3rl epeKIIeTIKTepiH
- TaHBITY - )KapaTbUIbICTAHYMEH 0aii- TYCIHY).
JTaHBICTBI TpoOJieMaapasl Kapay Ke3iHge 3. Jlepektep MeH nonengeMenepai

OelceHai a3aMaTThIK YCTaHBIMJBI aiFa
KBUDKBITY [2, 117].

oM
KY3bIpETi
KY3bIPETTLIIKTI apTThIpy OapbIChIHJIA OChI-

Ocprlnaiimia,
YII  HeTi3ri

J1ay OelrHe:

aJTyIIbLIAPIBIH
OHOJIOTUSIIIBIK

1-kecte — Ky3bIpeTTUIIKTIH FBUIBIMU TOCUIAEPI

KyOsbuisicTap st
TYCIHIIpY (OMOJMOTUSIIBIK FHUIBIM-O1TIMI1,

FBUIBIMH TYCIHIIPY (6HAEY, SMIHPUKAIBIK
TONeIIep MEH FhUIBIMU Herizneme) |3, 96].

OpOIp KY3BIPETTUTIK, 63 Ke3eTiHae, Ke-
CTelle KOpCEeTUIreH caiajac KypamJac
OeJKTepl KaMTHIbI.

FbIJIIMH

KyswiperTimnik

Kypammac Geiri

Cybxypammac Geuriri

1.®enomenai
FBUTBIMH TYPJIC

TYCIHAIPY

1.1. ColikeciHIIe FEUIBIMU
OLTIMII €CKe TYyCipy JKOHE
KOJIJIaHy

1.1.1. KyObutbicTBI HEMECE
MIPOLIECTI camnalibl IeHren e
TYCIHIIPY.

1.1.2. HeicaHHBIH
KaCHETTEPiH TYCIHIIPY.

1.1.3. Cabax GapbIChIHIAFbI
MHUKPOCKOI, JK9HE YKcac
TEXHUKAJIBIK KYPbUIFBIHBIH
HEMeCe TEXHOJIOTUSHBIH
YKYMBIC TIPUHITUIIIH TYCIHIIPY.
1.1.4. Anprarag Oimiml
KOJIJITaHa OTBIPHII, KaparanbiM
TeHETUKAaJIbIK ecenTepi
(>koHe menTiMaep/Ii)
TY)KBTpI)IM nay

1.2. TyciHikTemMere KaxxeT
MOJIENb TYPJIEPiH aHBIKTAY
’KOHE KOJIJJaHy apKbUIBI
TYCIHIKTEME TYpJIEpiH
HIBIFapy

1.3. Caiikec 6omxaMaapab
YCBIHY JKQHE JIQJIETIey

1.3.1. O3repicTti Oomkamaay
(erep omaii 6onca...) JKoHe
Jie erep e MOACIbIACYIIH
Oacka TypiH ajnca He 0oJaabl
JIereHre ykcac.

1.3.2. FeunbiMu HeTi3aeAreH
TYCIHIKTEpP/Il TaHy KoHE
Oomxkay
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1.4. TycinikTememik
THITOTE3aJIap/Ibl YChIHY

1.5. Koramra apHanras
FBUIBIMU OUTIMHIH Al 1kl
YKaFrbIH aHBIKTAY

2. Feimpivu
CYpaKTapbl
KYpacTbIpy JKOHE
OHBI Oarayay

2.1. Feueivu 3epTTey Ke3iHe
CYpaKTap/ibl aHBIKTAY

2.2. FpuipiMu TyprbIIaH
3epTTeyre KeIMEUTIH
Mocesepal axeipara Oiry

2.3. bepinren cypakThsl
FBUIBIMH TYPJI€ 3€PTTEYIIH
TOCUIIH YCBIHY

2.3.1. bomxkampaanran
3epTTEey/liH MaKCaThIH
KypacThIpy OepiireH MOTIHTe
apKa cyieu oTeIpa

2.3.2. bepineren cypakka
COUMKEC 3epTTey JKOCIaphIH
YCBIHY HEMece Tanjaay

2.4. bepinren
TarchIpMaIap/Ibl 3ePTTEYIiH
TOCIIACpiH Oaranay

2.5. FaneIMaapasiH MOTIHAED
MEH aKIaparThl Kajaan
Tajaaybl 0apbICKIH]IA OHBI
CHIaTTay *oHe Oaranay

2.5.1. Ke3-kenreH cunarrama
Hemece aKnapar OoibIHIIa
OHBI OJIIICY/l YChIHY

3. Feuteimu
JIONeTAep/l KoJ1aHa
Oimy oHe OepinreH
aKlaparka cyieHe
OTBIPA KOPBITHIH]IBI
ary YIIiH aHaJIu3
JKOHE Oaraay/Ibl
KypacTeIpa oury

3.1 OKynbIKTaFbI
rpaduKabIK, KECTe

HEMecCe TMarpaMMa’ibiK
aKmapaTTap/IblH 3aH]IbUIBIFbIH
ama oiny

3.2. IMatieiMaay (FBUTBIMHU
MarblHa/a) FHUIBIMU
(dakrinepai )xoHe
KOPBITBIH/IBIHBI KYPaCTBIPY

3.3. BepinreH KOpHITBIH/bIFA
coiikec Herizneri akrinepai
Heme3e Heri3aeMenepi
aHBIKTAY
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OKCHepUMEHT YIIiH OUTIM  ayIIbl
OKYyIIBUIAp VIIIH aJJbIH-aJIa TarcChIp-
MaJapMeH OKbITIIac OypbIH cayajaHama
KYPri3uTin 3epTTey HOTHIKECI AalIbIHIBL.
bakputay apKpUThl cayajqHaMa HOTHDKEIEpi
OOMBIHIIIA OPTa MEKTENTET1 7-ChIHBITT OOM-
piHIA 11 OKyIIbI, 5K0HE 8-CHIHBIN OOWBIH-
ma 10 okymibl OUTIM alyHIBIHBIH OpTa jKac
mommepi  13-15 sxacTel Kypaasl. OHBIH
aJJIbIH-aJla HOTHXeci OepiireH KecTeaeri
HOTHIKETe COMKeC.

Kanmer  pyHIIMOHANABI  KY3BIPETTUTIK
OOHBIHIIA TamcChblpMasap TECT TYpiHIE

OPBIHATYbI OoifpIHITIA Keneciien
HYCKAyJIbIK OastH/1as1a Ib:
TecrTik OpBIHJIAY Ke3iHJe

TalChlpMaJIap/blH YII TYPIMEH Ke3lecyre
Typa KeJe/i:

1. Kapamnaiisim GipHere Tanaaysl 6ap
TarceipMa. MyHal TancelpManap MbIHA-
Jap/bl KAMTUBL:

- TepT HYCKaaaH
TaHzay.

"blcteik HYKTeHI" TaHmay, SFHH
xKayanm OyJl CyperTeri Hemece MOTIHAET]
TaHJay JIEMEHTI.

2. Kypneni bipueme Ttanmaysl Oap
TarcbipMa. MyHal TancelpManap MbIHA-
Japabl KAMTUJIBL:

Oip  ’kayamnTsl

- Keke TtancelpManapnael OingipeTiH
"ud / )oK" cypakTap cepusChIHA JKayarTap.

- YCbIHBUIFaH )KayanTap/blH illiHEH
OipHelle JKayarnThl TaH/ay.

- YCBIHBUIFaH HYCKAJIApAAFbl
OPBIHAAP/IBI TOATHIPY.

- Tanceipsic Oepy HemMece caHaTTap
OoiipIHIa OOTy.

3. TonbIK epKiH TYXBIPbIMIAIFAH XKa-
ya0bl Oap Tamceipma. MyHail Tarnceipma-
JIap MbIHAJIAP/IBI KAMTHIBL:

- JKazbamra xayar.

ooc

- Cyper camny.
Tanceipmanmapapl  OpBIHIAY — Ke3iHIE
MOTIH/II MYKHAT OKBIN IIBIFy JKOHE

MOTIHHIH Ma3MyHBI CypaKTapFa >kayarn Oe-
pyre *oHe TarnchlpMaiap/ibl OepiiareH per-
MeH OpbIHAAyFa KOMEKTeceli. YaKbITThI
yHeMmaey YuiiH OiplieH OpbIHAaIMalThIH
TalchlpMaHbl OTKI3IN Kibepim, Kelecire
eTy YchIHbUTabI [4, 13-15 6].

BapnbIk KYMBICTBI asiKTaFaHHAH KEWiH
XKIOepinm ajFaH TancelpMayiapra  opa-
ny kepek. Erep OapnbIk TecT Tamnceip-
MaJapblH OpbIHJIAaFaHHaH KeHiH YyaKbIT
KaJica, KayalTapbIHbI3bl TEKCEPY KEpeK.
Temenne KenTipiareH 2-kecrte OOWBIH-
1a TarnchlpManapisl OpbIHAAMac OYpbIH
OKyILIbLIApJIaH cayajHama HOTIKeJepl
AJIBIHBII 3ePTTENTeH

2- kecte. Ky3bIpeTTiik TanichlpMachiHa ISHIHT1 cayaHaMa HOTIKeNepl

CypakTapra 1ypbIc jkayan OepreHaep CaHbIHBIH KOPCETKIII

Ne Cypaxrap Nel cayannama Ne2 cayannama
7- CHIHBIIN OKYLIBLIAPHI 8- CBIHBIM OKYIIBLIAPbI
1 5 (45%) 3 (30%)
2 4 (36%) 4 (40%)
3 6 (54%) 4 (40%)
4 5 (45%) 5 (50%)
5 4 (36%) 4 (40%)
HypsiC ncayariTaanH 432 % 40%
JKAIITBI MARBI3BI
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OyHKIMOHANIBl KY3BIPETTUIIKTI  apT-
ThIpy OOBIHIIA OpTa MEKTENTe OUOJIOTUS
MOHIHEH TarchIpMajapbIHbIH 7-ChIHBIKA.
TakpipbIObL: «Kyiike xKyheci».

Tanceipmara caif MOTIH:

"Kyiike Kacymiaaapsl KaJnbIHa
KenMmeini"geren oprak ce3 ©Oap. by
Makajaga KepiciHiie altbuianbl. JKylike
yKacymianapbl Ke3-KelTreH acTa KallllblHa
keneni. An Kopinik KyaHsIn 601ybsl MyMKiH
emec. JKyiike TiHAEpl Ke3-KelreH jKacra
KaJIITBIHA KeJIe/T1, - STl CEHTIP/I1 OMT1J11 HeMic
HEBPOJIOTHl [ ©TTHHICH YHUBEPCUTETIHIH
npodeccopsl ['aponpa XroTep >KaKbIHIA
Cankr-IleTepOyprre ©TKeH AYHHEKY3UIIK
TICUXuarpIap KoHrpecinze. - 20 xacra mpo-
1ecc KapkbiHael, an 70 - Te Oasty xypeni.
Fanpim kananansik opinrectepiniy 100 He-
Mece OJlaH JIa KOIl )KACTaFbl €TJIe KACTAFbI
MOHaxXTapJpl OaKbLIAYBIHBIH  MBICAJIBIH
KenTipai. MarHuTTi-pe30HaHCTBHIK TOMO-
rpadusi KOpceTTi: ONapIbIH MHUBI JKAKChI-
KapTaiifaH JEeMEHIUSIHBIH KOPIHICI XKOK.

[Tpodeccopabiy MiKipiHIIe, oy
olfenaepaiH MH  KYpBUIBIMIApbl  MEH
OJIapJbIHOTKI3IIITIHKAINbIHAKEATIPETIH
eMIip CalThl MEH OWJIayhl Typaisl. MyHai
FOXaWblll  MOHAxXTapAblH  KapamnaubIM,
QJIEMHIH KYPBUIBIMBI ~TypaJlbl TYPAKTHI
ujesapbl, OCICEHAl OMIPIIK YCTaHBIMBI
JKOHE aJaMJIap/ibl )KAKCHI JKaKKa ©3repTyre
YMITTEHIN JyFa €TyiHIH apKachlHJa OpPbIH
ananpl. XIOTep KYWKe jKacyllaJapbIHbIH
HETI3T1 JKOUFBIIBI-OYJ MUJBIH pereHepa-
U KaOlJIeTiH TEeXEHTIH CTpecc eKeHIH
tycinmipai. OfaH e3iMeH YiIeciMIiTK
piKnan ereni. Ilpodeccop oceiran Oaii-
JAHBICTBI MBIHAHBI aWTaJbl: apMaHIap-
JIbI TIBIHABIKIIEH OJIIICHI3, ©3 eMIpiHi3Il
yilbIMaacTeIpa OUTIHI3 JKOHE Ky3e alnMaii-
ChI3, OYJI aFbIM JICTI aTaJlaJIbl, O©MIPIIH MOHIH
TYCiHIHI3 - K€M JereHJie ©31Hi3MiKi, Oepik
oNeyMeTTiK OaiaHpIiCTapra We OOJBIHBI3
- MYMKIHITIHIIIE KOl aJaMJIapMEeH KaKCh
KapbIM - KaTbIHAC-3CIpece XKaKbIH aJiaMap.

XI0TepAiH aUTyBIHIIA, KYHKE jKacyIa-
JapblH KaJIblHA KENTIpyre ajaMm MLIelliM
TamKaH Mocelie CHUAKTBl CIITEHE BIKIal

erneiini. KuBIHABIKTApIbl — aybIpiarnay
yurin  npodeccop Oip Hopce yiHpeHyre
keHec Oepeni. TinTi KapraiiFaH ke3zae Je.
OMmipre JereH TajaFamM/Ibl CaKTay YIIiH.

Nel.1 cypak

")Kylike TiHZEpl Ke3-KeIreH KacTa
KaJIlbIHA KeTeni" mei ...

a) W.II [TaBnoB

b) TI. Xrorep

c¢) MW.B. Muuypun

d) W. VBanon
Nel.2 cypak

XKyiike TiHOEpl Ke3 - KeJNreH KacTa
KaJIMblHA KeJedl, - JeM CeHIIPAl QWrifi
Hemic HeBposiorsl mpodeccop [aponbn
Xiorep. Ciz Oyi1 MamimMIeMeMeH Keficeci3
oe?

Kayan: Uo

Nel.3 cypak

- Anam xyiike aypyblHa MIQJIBIFYbI
MyMKiH 6e? 1o Hemece k0K

- JKyiike xacymachl Ke3-KeJIreH *a-
cra KaimbiHa kejienl. Mo / Kok

- JKyilike xacymanapsl
kenmeiini Ua / Kok

- Kyiike xacymanmapblH Oy3yIIbI-
ctpecc Mo / oK

Nol.4 cypak

IIpodeccop crpeccteH, IEHEHIH TOPMO-
HaJIJIBI JaMyBbIHAH ayinak OollyFa He KEeHec
oepemi?

Xayam: apmaHgapbl IIBIHABIKIICH ca-
JIBICTBIPY, ©3 OMIPiHI3/1 YilbIMIacThIpa 01y,
arbIHMEH JKYPY/IIH OPHBIHA, OMIPJIIH MOHIH
TYCiHY - Oepik oneyMeTTiK OailiaHbIcTapra
ue 00y - MYMKIHZITIHIIE Kel ajamjap-
MEH, dcipece KaKblH aJaMJIapPMEH KaKChI
KapbIM - KaTbIHAC.

Nel.5 cypak

CrpeccTeH apbuly YIIH MPAaKTHKAJIBIK
KkeHecTep OepiHi3(xa30ala xayar).

OYHKIMOHANIBI KY3bIPETTUTIKTI apT-
ThIpy OOWBIHIIIA OWOJIOTHS IOHIHEH TECT

KaJIbIHa

TarchblpMaiapbIHbIH 8-CBhIHBITIKA
apHasran Typl. TaxeipbiObl:  «KaHHBIH
KYpambI».
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Nel Tanceipma.

JKorapblKaHKBICBIMBI 0ap HAyKacTap IbIH
enoyip OeumiriHzmeri agaM ar3aHbIH Oyl
KaAFJalbl MENUIMHAIBIK TEPCOHANIBIH
KBICBIM/IBI OJTIIey1HE OaimanbIcThl. OJI TINTI
"aK XaJiar runepTeH3usAch’ HeMece "ak xa-
JaT CUHAPOMBI'" ien atanasl. by xarnaiina
KBICBIMHBIH JKOFapbUIaybl aypyXaHara 0apy
CTpecCIMEH OalJIaHBICTBI, all YHIe He-
Mece JIeHere OpHAJIACTBIPBUIFaH ABTO-
MaTThl KYPBUIFBIHBIH MEp3iMJil OaKbliaybl
ApKbUIBl  OJIIIEY KBICHIMHBIH  KaJIBITIThI
eKeHiH kepcereai. MyHnail Haykactapaa
0allTaHBICTBI  aypyJapFa  Ce3IMTalIbIK
TYPAaKThl THIEPTOHHUSUIBIK HayKacTapFra
KaparaHja a3, 0ipak KapamnaibiM agamaapra
KaparaHJia Kell. AJJaMHBIH KbICBIMbI YHEMI
JKOFapbllaraH Ke3zae, bipak aypyxaHa-
Ja eJmieHreHae, Macka THIePTeH3USCHI
JIeT arajaTblH Kepi KyObUIbIC Oap €KeHiH
KOCKaH >KOH.

Nel.l cypak

Hopirepiep MaUeHTTEePAIH KaH
KBICHIMBIHBIH ~KOPCETKIIITepiHEe KaHail
ocep eremi?

Nel.2 cypak

['mnepToHUsFa KaHAall cumarTamaiap
sKaTagbl?

a)  KaH KbICBIMBIHBIH KOFapbLIaybl.

b) KaH KbICHIMBIHBIH TOMEH/ICY1

C) KaH TaMbIpIapbIHBIH JIIOMEHI apTa-
ITBL.

d) KaH TamBIpJIApBIHBIH JIOMEHI Ta-
PBLIAIBL.

Nel.3 cypak

O3znepiHi3 OineTiHAeH, op aJaMHBIH
KYMBIC KaH KbBICBIMBI JKEKe, Oipak op-
tama  kepcerkimt  120\80x\mun.Erep

aJIaMHBIH KYMBIC KbIChIMBI 120\80 Gosca,
OH/Ia TOMEHJETEH Ke3lle Keieci Oenriiep
Oalikaiabl.

- bac aypys1. o/ xoK

- Oncizaik. Ua/ ok

- JKorapbutaHFaH >KYMBICKEPIILIIK.
Na/ oK

- Kymeiiren Hazap aynapyuibUIbIK.
Wa/ xok

- beunrinepi e3repinmeiini. Mo/ xok

Nel.4 cypak

bizre Oenrinmi OomraHmaii Ky#3zemicTep
KONTEreH aypylaapAblH Taiina OomybIiHA
oKelne/i, JKOHe KaH KbIChIMBIHA 1a. Kan
KbICBIMBIHBIH ©3Te€pyiHEe OKEJETiH aypyap-
JI6I TAOBIHBI3.

- Wudapxr. U/ koK

- T'unepronwus. Mo/ ok

- Duypes. 1o/ koK

- T'unepronus. Na/ xok

- T'unomunamus. Mo/ ok

Nel.5 cypak

KyiizenicTiH anaplH-aly JKOHE OFaH
TYCHEC YIIiH MPaKTHKaIBIK KeHeC OepiHi3
(>xazbarma xayart).

Bbepinren Tanceipmanapra colikec opra
Oiurim Oepy MekTeOiHIH OKYIIbLIapbIHIa
OUTiM canachbIHBIH apPTTHIPBUTYBIHBIH (YH-
LUMOHANJBl  KY3BIPETTUIIKIIEH  JKOFaphl
JICHTelre >KeTY MaHBI3IbUIBIFBI KOFaphI.
OcpiraH caif Ouonorusi moHIHIH OemiMep,
TaKBIPBIITAPBIH oty OaphICHIHA
KY3BIPETTITIKTI JTaMBITy OIpiHIII OpBIHIA
6omanel. CoraH cail anFamikel cayaaHama-
JlaH KeHiH OKYIIBUIAPMEH KYMBIC Jkacay Oa-
PBICBIH/IA KY3BIPETTIIIKTI MMai1ajiany YIiH
O3IpJICHIreH  TamnchlpManap TeHIperinje
Tarbl J1a cayajiHaMa KYprizuil.
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CbIHbIN

1- cypem. Anvinean Homudicenepoi canviCmulpyovl 6AKbLIAY

OHBIH HOTHIKECI CAJIBICTBIpMAJIbI TYPAC QHJICKaﬁJIa JKOrapbl 60.]'[}11)1 JKQHC OKBITY 6apI>I—

CBhIH/Ia KY3BIPETTUIIK apTThI.

3- kecte. Ky3bIpeTTiIik TancelpMachlHaH KeHIHT1 cayaaHaMa HOTHXKeTepl

Cypakrapra IyphIC JKayar OepreH/iep CaHBIHBIH KOPCETKIIIi
Ne Cypaxrap Nel cayannama No2 cayannama
7- CBIHBIN OKYIIBLIAPHI 8- CBHIHBIN OKYIIBLIAPHI
1 8 (72%) 9 (90%)
2 8 (81%) 10 (100%)
3 9 (81%) 8 (80%)
4 11 (100%) 9 (90%)
5 10 (90%) 10 (100%)
Hypsic mayariTapz[LIH 84.8 % 92 %
JKaJIbI MalbI3bI
3eprTey HITHKEIEPi. 3. bBimim anymsiiap cabak KesiHe
1. Oky OapbICBIHIA OUTiM  JKOHE JKajmbl TYpJEC FHUIBIMH TaHBIMBIH
alylmbUIapAblH ~ JKaHa  OuUliMre JereH KEHEWUTEeTIH (YHKIIHMOHAIBI KY3BIPETTUIIK
KYJIIBIHBICHI )KOFAPbLIA bl TUIMIUIITIH Koyigaga Oism.
2. OKpITy- TaHBIMIBIH HPOIECTIH 4. ®OyHKUMOHAIABI KY3bIPETTUTIK
HOTWIKECIHJIC OKY/IaH THIC OKBITY KE31HJE JKOHE OHBIH  Ouonorus  cabarbIHIa

KY3bIPETTUTIKTIH apTThIPYBIHBIH aPKAChIH 1A
cabak OapbIChI COTTI YHBIMIACTHIPBUIIBL.

JKY3€re achIpbUIybl HeETi3iHIe OuoIorus
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cabakTapbIHaFsl aHaToMusi Oenimi OOH-
BIHIIIA TAICBIPMAJIAp 3€PTTEIHII.

5. OKymbUTapIbIH MOH/I TYCIHY KOHE
FBUIBIMUA TaHBIM JIEHTC€HIHIH apTybl KOHE
OCJICEHIIUIITT apThIl, OKYy camachlHa OH
ocepi OAMKaJIBIN CUITATTAJIIBI.

Tankeunay. JKypriziaren cayanaHa-
Ma OOMBIHILIA €H aJFallKbl KY3BIPETTUIIK
OOolbIHIIIA TarceipMaap KUBIHBIH

KonymanOac OypbIH JKOHE KOJJIaHFaHHAH
KEHIHI1 KepceTKilTep camnachl OOWbIH-
ma Oipmama apTKaHBIH Oalikayra Ooia-
Ibl. YKanmel anFamksl cayamHama OOWBIH-
ma 7- CBIHBII OKYLIbLIApbl KOPCETKIIl
43,2% KepceTKImTI Kypaca, 8- CBIHBII
OKYIIBUIAPBIHBIH ~ 0acTankpl —cayajaHaMma
OoiipiHma kepceTkiun 40% KepceTKilTi
KYpauibl.

DKCIIEPUMEHT  KOPBITBIHABICHL 0Oii-
BIHIIIA, €rep /i€ OMOJIOTUS TIOHIHEH OKBITY
JKoHe OKy OappIchiHAa (QYHKIIMOHAIBI
KY3bIpETTUTIK ~ OOMBIHIIA  >KacaJbIHFAH
oliCTeMENIK HYCKay KOeMeriMeH Tar-
ChIpMaJIap/bl KOJJaHaThIH OoJicak, OHJa
OUTIM amyIIbUIApABIH OUTIM  CcarmachIHBIH
HOTIIKEC1 JKOFaphl KOPCETKIIITEpPre KO
JKETKI3TeHIH aHFapyfa Oomanbl. Tamceip-
Majapabl OKbITKAHHAH KEWiHT1 cayaTHama
HOTHIKEC1 7- ChIHBIT O11iM anmytisLiap 84,8%
JKOFapbliaca, ajg 8- CHIHBI OKYIIBUIAPHI
YIIiH KepceTkim 92% Kypapbl.

KopbIThIHABL.  3epTTey  HOTHIKEICP
OOMBIHIIIA KeJeciied KOPBITHIHIIBI Kaca-
JIBI:

1. 7-8 cembinTapaa (QyHKIHOHAIBI
KY3BIPETTUTIKTIH OMOJIOTHsT cabaKTapbIHIa
KOJIJIaHBLTY bl 3€PTTEIIII,

2. OxpITy OGapbIChIHIA OMOJIOTHS TI9HI
cabarpIHIa OLTIM camachklH apTTHIPY YIIiH
KY3BIPETTITIK  9Jic-Tocinaepi  OoibIHIIA
SKCHEPUMEHTTIK KYMBIC JKYPTi3UIl;

3. Hotwxenep KepceTKeHIEH, erep
ne 7-8 comHbIN OoifbIHIIA oOpTa OiTiM
Oepyneri MekTenrte OWOoJOTHsS TOHIHIE
(GYyHKIMOHAIABIK ~ KY3BIPETTUIIK  Typa-
JBl  QJIiCTEpre CYHMEHIeH a3ipremenepi
KOJJaHAThIH 0osca, oHJa ouriM
aJyIIbUIApABIH OWOJIOTHS TIOHIHEH OLTIM

MEH OKBITBLTYBIHBIH
KaMTaMachI3 eTiISI].
JKanmel KOpBITBIHABLIAK Kelle, OCHI-
Jaiiiia  ayHKIIMOHAJABIK KY3bIPETTUTIKTI
KaJIBINTACThIpyAa OLTiM Oepyal KaHFBIPTY
CTpaTerusChl MeH (GYHKITMOHAIIBIK,
KY3BIPETTLTIKTI TAMBITY KOHIHACT1 YITTHIK
YKOCITapJIbIH TaJTanTapbl MEH OHBIH MEKTEII
OKYIIBLIAPBIHBIH OKYBIHBIH KaJIbITACYbIH

JKOFapblIaybIH

3epITey JepeKTepiHe MaHbI3Abl.  buo-
jgorusi  cabakTapblHAAa  OKYIIbUIAPIbIH
’KapaTbUIbICTAHY-FBUTBIMU KOHE

KY3bIPETTUIITIHIH CayaTThUIBIFBIH J1aMBITY,
erep OKBITY S/IICTEMECIH e3repTce, cabakka
OPTYPITi IIBIFAPMAIIBUTBIK OKY-OMBIH JKOHE
JAMBITY TalChIPMaJIapblH €HT131M OKBITyFa
KY3BIPETTUIIK TocUIepiHae cabaKTap/bl
YHBIMIACTBIPDY ~ HBICAHJApBIH  KEHIHEH
KOJIJaHca THIMII OoJIasl.
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Improving the effectiveness of functional
competence for grades 7-8 in biology lessons
in teaching

Summary

In this article, increasing competence
in learning today occupies a large place
in improving the quality of teaching in the
modern education system. The effectiveness
of functional competence training for students
in higher education is reported. But the
lack of information and tools in the Kazakh
language will be the reason for this article.
In this regard, this paper presents an example
of research methods used for the development
of competence in biology lessons and related
tasks. It is important to improve the competence
of teachers and high school students in the
field of pedagogy in the country. To do this,
improving functional competence will identify
emerging problems in the course of training
and improve them. It is very important that
students are able to apply the knowledge
gained at school in various life skills, including
the development of functional competence in
biology, which makes it possible to improve the
quality of students ' knowledge. Therefore, this
work is especially important in improving the
quality of education of students of secondary
schools, and the results of the study, the types of
competence methods that can be used and the
scope of their application are shown.

Keywords: functional competence, literacy,
biological skills, knowledge.

Hoevtuenue rghghexmugnocmu
QdyHKYUOHAbHOU KOMREmeHRmocmu
7-8 Knaccoe ¢ odyuenuu Ha ypoxax
ouonocui

AHHOmMauusn

B cmamve onucvigaemcs nosviuenue Kom-
NEeMEeHMHOCU 8 0OVUeHUU, KOMopoe 8 C80I0
ouepedv 3aunumaem O0ILULOE MECTNO 8 YIVi-
weHuu Kasecmea O00OyYeHus 6 COBPEMEHHOL
cucmeme obpaszosanus. Coobwaemcs 00 3¢-
Ghexmugnocmu GYHKYUOHANLHOU KOMNEMeHM-
HOCIMU 8 nedazo2uyeckoll cpede y CmyoeHmos
8Y308. B c6s3u ¢ smum 6 0annoll pabome npu-
800AMCS MemoObl UCCTIe008AHUSL, NPUMEHse-
Mble 015l pazeumusi KOMnemeHyuil Ha YpoKax
ouonoeuu, u npumep CoOMEeMCcmaeyIouux emy
3a0anuu. bBonvuwoe 3uauenue umeem nogui-
uieHue KOMNEemeHmHOCuY Kak O0isl yyumeretl,
Max u 0Jis Y4auuxcs CpeoHux WKon @ 0onacmu
nedazocuxu @ cmpate. J{us 3mozo nogviuleHue
DYHKYUOHATLHOU KOMNEeMEHMHOCMU NO3601UM
BbIABUMb BOZHUKATOWUE 8 Npoyecce 0OVUeHUs.
npobnemvl u yaryuwums ux. Ouensv 6adiCHO,
umobwvl odyualowuecs ymenu npumMeHsIms no-
JIYUeHHble 8 UIKOLe 3HAHUSL @ PAIUYHBIX JICU3-
HEeHHBIX HABLIKAX, 8 MOM YUCTe PA3GUMUE KOM-
nemeHyull no OUOIO2UL NO3GOJIEM VIYUUUNb
Kawecmeo 3Hanutl yuawuxcs. Illosmomy oannas
paboma 0cobeHHo akmyanvbHa 6 NOSblUleHUU
Kauecmea o6pazosanuis 00yHaruuxcst cpeoHell
WIKOTIbL, 4 AKIICe Pe3VIbIAmMbl UCCIe008AHU,
BUOBL UCNONB3YEMBIX KOMNEMEHMHOCHbIX Me-
Mo008 U chepvl UX NPUMEHEHUsL.

Knwouesvie cnosa: ¢ynxyuonanvnas Kom-
NeMeHMHOCY, 2PAMOTMHOCHDb, OUOT0SUYeCcKUe
HABbIKU, 3HAHUSL.

Mamepuan nocmynun 6 peoakyuio
10.01.2023
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BUOJIOTI'US CABAKTAPBIH/IA OPTA BYbIH CBIHbIII
OKYIIBIJIAPBIHBIH ®YHKINOHAJIABIK CAYATThIJIBIF BIH
3EPTTEY

I'. A. Hypmaraun6ertosa, C. 7K. KadueBa, A. A. lllamxueBa
onxell Mapaynan ameinoazel Ilasnodap nedazo2uxansliy yHuUepcumeni,
Ilasnooap ., Kazaxcman

Anoamna
byn  3epmmey orcymoicor 2022 oiceinvl
Iasnooap KaacblHOagbl 0apwiHObl
bananapea  apuanrzan  Abaiu  ameiHOA2bl
2UMHA3UAOA 2ACYP2I3iNoI. buonocus

cabazvlHOa  OKYUbLIAPObIY  (DYHKYUOHATIObIK
cayammoliviebln  Oazanay ywin 6, 8, 9
CHIHLINMAPOAsbl 67 OKYWbIOAH —CAYATHAMA
anvinovl. Cayanmama Hamudicecinoe 0apiuvly
OKYWILLIAPLL  MIMIHMEH — JHCYMBIC
icmey Ke3inOe Heeizei Kinmmi co30epdi bonin
uoes-

Mexmen
Kepcemyoe, Hezizel
cblH mabyoa KublHObIKmapea man 0Ooiamol-
Hbl  AHBIKMALObL.  9-CbIHbIN  OKYUILLIADBIHBIY
OKbLIAMbIH MAMeEPUaiovl ic JHCy3iHo0e uzepy-
2e, 3epmmeywiniK 0aObLIapbiH  0amblimyed
Kobipex Konin boneendi Kanaumoinoapsl beneini
oonowl. JKozapvloa amanean KublHOBIKMAPObL
weuty ywin 6uonozus cabagvblHoa OKyubliapaa
Maxwipbinmbiy MA3ZMYHbIH
OKYWbLIAPObIH NAHEE 0e2eH Kbl3bl&)UibLIblebIH
apmmulpyaa, 0301K HCYMbICIMAPLIHA KON KOHI
bonyee,
mapmyea mancwipma-
aap  ycwiHuliowl. byn manceipuaza  xeneci
20icmepdi KONOAaHy apKblibl KOA HCeMKIZinoi:
«KIImM ce30epdi manoay», «pemmencen dac-
coyuayusi 20ici», « apmvlk co30i aibin ma-
cmayy, «Keyicmixmix mawoanay aoici» m.o.
Conviven xamap, 9-ColHbIn OKYUIbLIADBIHbIY
NPAKMUKATILIK  HCYMBICbL OPLIHOAY Ke3iHoe
00vekmini 3epmmey pemin  MYACbIPLIMOAY
JiCaHe Kadicemmi aknapammaol 63 Oeminule JHcu-
Hay 0az0bliIapbl KAIbINMACbl.

Tyitinoi co3oep: dyHKyUOHANObIK
CayammolivlK, — 3epmmey  HCYMbICIAPLI,
MIMIHOIK JHCYMbIC, MomMIHOe2l myUiH co30ep.

MaKbipbInmbly

mycinyze,

EBUIBIMU-3EPMMEY  HCYMBICTNAPLIHA
bazeimmaneau

Kipicme. Emimizgin  Oimim  Oepy
KYHecl YITTBIH 3USATKEpINIK  QJIeyeTiH
KaJIBIIITACTBIPY MAaKCaTBIH/1a CTPATETUSITBIK
JKAHFBIPTY ~ Ke3eHiH  eortyme.  Kasipri
TaHJa OKYIIbUIAPABIH (DYyHKIIMOHATIBIK
cayaTThUIBIFbIH apTTHIPY, SIFHU
KY3BIPETTLIIK OLTIKTEPiH, ajaFad OuTiMaepin
IIBIHAWBL OMIPIIK JKaFaasTTapaa THIMII
KoJiJjaHa OuTy KaOuleTTepiH IambITy OuTiM
Oepy YpIiCiHIH Heri3i OOoJIbIN TaObLIAIbI
[1,2, 3].

KoramHbIH Ka3ipri 3aMaHfbl JaMybIH-
Ja ajamJibl KemnTereH akmaparrap epici
Koplian TypraHaa, OamanaH OypbeiH
epeceKk aJaMHBIH 631 KuHajam KeTeTiHl
MoJiM. byriHzae okxymbuiap OapiblK OKY
noHzepi OoMbIHIIA YIIaH-FalbIp Kypael,
Kei/ie YFBIHBIKCHI3 MaTepuaiiapasl OKyra
MoxOyp. JKykreme TeKk OKyIIbUIapra
FaHa eMec, MyFajimre Je TYCIIl OTBIp.
bananpl  ochlHIAM  KYHIETIKTI  KeJin
OTBIpFaH aKmapaTTapAbl Tajjayra Kayai
KeMmekTecyre Oonaapi? OKy MarepuasbiH
MEeHrepyre Kanmaii kemek kKaxetr? Kaszipri
OKYIIBLIAPJbIH BIHTACHIH Kalail KeTepyre
6onanpl? OKy mpoleciHe OKYIIbLIapabl
Kasail >kymbpuiabipyra Oonanei?  Kamnait
OKyFa yhpetyre 0oiaapl? - JereH Oipinama
CypakTap MaszajJaiiipl. OpOip MyFaiaim
cabaKTapblH KbI3BIKTHI €Till, MaTepHaJIbl
YKaTTaH/bl €TIEH, oJIeM/Il ©31 TaHBIN OLTyTe
KeMmeri OonaTblHAal eTim OTKi3y Keperi
aHblK. COHABIKTaH MyHJAall Macenenepml
JOCTYPIIl cabakTap apKbUIbI IENTy MYMKIH
€MEC, OKBITYIBIH O/IIC-TOCUIIEPIH O3repTy
yakbIThl Kenal. OChIHAAM >KbUIIaM Kol
aKmapaTTapblH JICTIHJAE OKYIIbl OUTIMiH
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©3JIITIHEH TOJIBIKTHIpA ally JaFAbUIapblH
KanbinTacTeipy Kaxet [4]. Kasip Oumimmai
aJTy YIIiH I9CTYPIIi eMeC KOJIIapbIH TaOy bl
tajam etefi. MyraiaiM OKYyIIBIHBIH OiTiMIi
FBUTBIMU HET13/I€ Kajail ajyra OoJiazbl Jie-
TeH YCTaHBIMJIbI YcTay KakeT. OKYIIBIHBIH
OUTIMJII ©3/ITIHEH aJyblHA JaFIbUIaHFaHbBI
nypeic. CoHJa OKYIIBI alblHA MakKcaT
KOI0 apKbUIbI, ©31HIH OpeKeTiH Oarayayra,
opi Kapail OpeKeTTepiH JAaMBITYy/IbI OOoIKay

ajyra yupeHei.

2018  xbutel  eTkiziireH  PISA
(Programme for International Student
Assessment) OugiM  OepyaiH — camachlH,

OKYIIBLIAP/IbIH aliFaH OuTIMIepiH eMipie
naianana ajmy KaOiIeTTepiH aHBIKTaUThIH
XaJTBIKAPAITBIK OarapiamMachIH/Ia
Kazakcran 77 enpin imiHeH 69 opbiHIa
€KeH1 aHBIKTAIBI [5]. AJBIHFaH HOTHXKETIEP
OKYIIBLIAP/IBI OKBITYIBIH Kypalgapbl MEH
OICTEPIH ©3repTy KAKET JIeTeH TYCIHIKTIH
KaJIbIMTacybIHA BIKMAM eTTi. KazakcTauabik
O111M Oepy >kyieciHaeri KaHai esrepictep
PISA 2018 HoTwkenepiH IIBIHBIMEH
KakcapTa ayanasl Jen  e3iMi3ire cypak
KOATBHIH O0JICaK, €H aJAbIMEH Ka3ipri TaH1a
ICKe acBhIPBUIBINT JKaTKaH >KaHAPTBHUIFaH

OimiM  Ma3MyHBl ~ Oarmapiamachl  JIep
enik. JKanaprtbutFan ~ OutiM  OepyniH
MaHbI3IbUIBIFBl - OKYIIBLJIAPABIH  ChIH

TYPFBICBIHAH OWIIAy, 3epTTEY KYMBICTAPBIH
KYpPri3y, SKCICPUMEHTTEp ajaHblH XKa-
cay, KOMMYHHUKAaTHUBTI KapbIM-KaTblHAC,
AKIapaTThIK-KOMMYHHUKAIHSITBIK TeX-
HOJIOTHSIIApABl  KOJAaHYy, (YHKIIHOHAI-
bl CayaTTBUIBIKTBI  KaJIBIITACTHIPAThIH
TUIMII  OKBITY  OJIC-TOCUIAEpiH, aTar
aTKaHma OIpJeCKeH OKy, OaraayIbIH
THIMJZII JKOJJAPBIH KOJJAaHy OOJBITT Ta-
Obutanbl. JKanmel OimiM OepeTiH MeKTemn-
tepae Kazakcran  PecnyOnukacblHbIH
3UATKEPIIK, (U3UKAJBIK JKOHE pyXaHU
JaMbIFaH a3aMaTTapblH  KAJBIITACTHIPY,
oJlapbl QJIeMIe OJEYMETTIK Oeiimaey
[6]. CoHJIBIKTaH, OKYIIbLIap IbIH
(YHKIIMOHAIBIK CayaTThUIBIFBIH  J1aMbI-
Ty OapibIK TOHIAEPMEH Koca, Ouomorus
cabarplHIa Ja OUTIM amymiblIapabiH OoM-

BIH/Ia TIBIFAPMAIIBUIBIK OifJiay, MICIIiM
KaObU1Iay KabOieTi, MaMaHBIKThI JTYPHIC
TaHZall aiy, TybIHIaFaH Maceneepi,
TaburarTarbl KYOBUIBICTAp/bI, (hakTiiepi,
OKUFajlapJpl ChIHM TYpFbIIa TYCIHAIpE
ajxy KaOuleTrTepiH AaMmbITy VIIiH, OWO-
jgorust cabaFrblH  OTKI3y  OIICTEMECiH
©3repTy Kepek, OJI YIIiH cabakTa opTypJi
UIBIFAPMAIIBUIBIK, JaMBITYIIBUIBIK — Tarl-
ceipManapasl  Kamty, AKT-Hbl Konpany,
KY3BIPETTITIKKE ~ HETI3NENTeH  TOCUIIl
€HT13y, cabaKThIH YHBIMIACTBIPY (opMa-
JapbIH ©3TePTY, TONTHIK OKBITY SAICTEpiH,
CBIHU OWJIAyJbl JaMBITy CTpaTerHsUIapbIH
Ko0IpeK KOJJIaHy KaXKETTIT1 TYBIHAAIT OTHIP.

Marepuannap MeH oxictep. 3epT-
Tey KyMbICTapbl [laBmomap KaJlaChIHBIH
«JlapeiHapl  Oanmanmapra apHanraH Aolait
aTBbIHAAFbl THMHA3UACKIHIA 6,8 KoHe 9 Chi-
HBIIl OKYIIbUIAPBI apachblHAa >KYPri3uifil.
bapnblk  KaThICKaH  OKYIIBLIAD  CaHBI
- 67 oOKymbl, OHBIH 24-1 6 «O» CHI-
HBI OKyIIbUIAphl, 22-ci 8 «A» CBbI-
HbIN OKymblIapel, 21-1 9 «b» chIHBIT
OKYILIBLIAPBHI. Kac epeKIIeIiKTepi:
11-15 apaJIBIFbIH/IAF bl OKYIIIBLIAP.
OKynIbLIapabIH allFal oLTiMIepiH
KYHICNIKTI ~ eMipie TmaijanaHa  amy
KaOUIeTTepiH aHBIKTay MAaKCaThIHIA OKY
KBUTBIHBIH OachIHJA 3€PTTEY >KYMBICTAPHI
oTki3ungi. CayanHamazna OKYIIbUIaApIBIH
OKy JKETICTIKTepiH Oaramay >XoHE OLTIM
anyna KaHjga na Oip KUBIHABIKTAp TYbIH-
Jaybl MYMKIH MOcenenep/i aHBIKTalThIH
cayaiapuap KypacTelpsuinel. CayarHama
OKYIIbLIApJaH jka30a TypiHAE abIH[IBI,
10 cypakran Kypangsl. OKyLIbLIapIbIH

KayanTapel — «HS»,  «KOK»,  «Kay-
armm Oepyre KUHAJIaMbIH»  HYCKaJapblH
MaTeMaTUKaJIbIK  €CeNTeyliep  ApKBUIBI
MaWbI3ABIK ~ KOPCETKIMTEPMEH  OepuIIl.

6,8 JxoHe 9 chHIHBINTApAA Ti30EKTENTeH
cabakrap eTkizinmi. | »xone Il Tokcanma
OoiiM  OOWMBIHINA  JKOHE  TOKCAHJIBIK
JKUBIHTBIK Oarayiay >KYMBICTaphl aJIbIHBIII,
O171iM KepCeTKIITepiHiH JUHAMUKACHI TaJl-
JTaHIBL.
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3epTTey HOTHXKENepl JKOHE Talaay. 3epT-
TE€yre KaThICKaH OKYIIBbLIAP/IbIH JKayariTa-
pBIH capayiail Keje KeJecl HOTIXKenepil
KepceTTi: 6-9 CBIHBIN OKYIIBUIAPHIHBIH
90,7 % -p1 Omojiorus cabarbIHAAFbl aJiFaH
OumiMIepl KYHIENIKTI eMipJe KakeT el
eCenTe/Ii.

Cabaxra OpBIH/IAIAThIH
KYMBICTapbIHBIH JKaHa

3eprrey
TaKbIPBINTHI

TyCiHyiHe Kemeri Oap jaem >kayam Oep-
T€H YVII CHIHBINTHIH Ja HOTWDKEJIEPIHEH:
6 cbiHBIN OKymsiapsl 58,3 %-b1 , 8
CBIHBINT OKyHIbLIapsl 72,7 %-bl , 9 CbI-
HBII OKywbUiapel 66,6 %-b1  cabakra
TOXIpUOENIepiH OpbIHATYbl TaKbIPBIITHI
MEHrepyiHe bIKIalbl 0ap eKeHIH KOpCeTTi

(cypet 1).

3epTTey JKYMBICHIHBIH TaKbIPINTHIH TYCIHYIHE
KeMeri 6ap ma?

6 CBHIHBII

W usa

9 CBHIHBIT

8 CBIHBITT

ook Mokayamn Oepyre KMHAJIaMbIH

1-Cypem. 6, 8, 9 — wibl ColtbIn OKYULLLIAPLIHBIY HCAYANMAPbL

3epTTeyre KaTbICKAaH CBHIHBIITAPIBIH
JKayanrtapbl OOHBIHIIIA »aHa MaTepual-
Il MEeHrepy KesiHae 6 ChIHBINTHIH S0
%, 8 cuIHBIITEIH 59 %, 9 CBIHBINTHIH

47,6 % OKywbUIapbl MOTIHHIH HETi3ri
Ma3MYHBIH, KIITTI CO3EPiH aHBIKTAal ai-
Mail KWHATAThIHBI aHBIKTAIIBI (CypeT 2).

3epTTey KYMBICHIHBIH TAKBIPBINTHIH TYCiHYiHE
KeMeri 6ap ma?

100

%

60

40

20

6 CBIHBII

8 CBIHBII

9 CBIHBIT

Byusg MoKk Mokayan Oepyre KMHalaMblH

2-Cypem. 6, 8, 9 - wibl ColHbIN OKYULLLIAPBIHBIY HCAYANMAPbL
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Kynpenikri emipie OpbIH aifaH Kes-
KeJMeH JKarjasTThIH IIenrMig Ttada ai-
MalTBhIH OKYUIBUIAPJBIH IIIIHAE 3epTTe-
yre KaTbhICKaHIApIbIH KayanTapbIHbIH
HOTIKeC1 OoMbIHIIA 6 ChIHbIN 45,8 %, 9 ChI-
HeIO 52,3 % aca e3remienik OalKaaMansl,
an 8 chIHBIN OKyuIbUIapeiHaa 36,3 % ca-

JTBICTHIPMANIBI TYPJIE €Ki CHIHBINTAaH TOMEH
Oaitkanael Auaiina OapiblK CHIHBIITapaa
«oKayan Oepyre KMHalaMbIH» - JIeN XKay-
ann O6eprennep 43,1%-b1 KepceTim OTHIp,
SIFHU OCBhI OKYIIBUIAP/IBIH JIa JKaFIasTThIH
HIeIiMiH TabyFa KeJreH/ Ie MIeIIe aTMai bl
nen aiityra 6omassr (Cypet 3).

Kes-kenren »xarqasTTBIH MIEIIIMIH 031H Ta0a
ayaceIy 0a?
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6 CBIHBITT

By KoK

8 CBhIHBITT

9 CBIHBITT

JKayar Oepyre KMHaJaMbIH

3-Cypem. 6, 8, 9 coinbin OKYULbIIAPBIHBIY JHCAYAnmapbvl

HIpiHalibl eMipie Ke3[ecKeH mpobiie-
Manapiel IIemrylae KHBIHIBIK Oap nen
6-11b1  CBIHBITT  OKYIIBLIAPBIHBIH JKayaObl
87,6 % Kypaca, 8-1111 ChIHBII OKYILIbLIAPkI
45,4 %, 9-1mbl chIHBIN OKYyLIbUIApBl 38 %
Kypazasl. HoTmke kepceTkeHaei 6-11bI Chl-
HBIIT OKYIIBIJIAPBIHBIH TAaNbI3bl KOFAPbI
KepceTin OThIp, OHBIH Oip ce0edi peTiHe

aliTarbiH OoJsicak, onapAblH cabak Oaphbl-
CBIH/Ia TaKBIPBINTHI TYCIHY JeHreil koOiHe
OlTy JKoHE TYCIHY JCHICHiHIe FaHa, al
KOJIJIaHy HEMece >KOFaphbl Tajijaay, oaranay
JeHTeHiHAeri cypakTapra »ayam Oepyre
KWHAJIBI KaJaTbIH OKYIIbUIap OOJBIN Ta-
Obutazpl (Cyper 4).

[IprHalibl eMip/e Ke3AeCKeH MpodiaeMaiapIbl
HIelly KAbIHJBIK TyFbI3a Ma?
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Kayar Oepyre KHHanaMblH

4- Cypem. 6-9 cblHbIN OKYUBLIAPBIHBIY HCAYANMAPLL
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3eprTey HOTHXeNEpiH Tangay
Ke31HJe, Kellecl Mocesenep AaHBIKTaJJIbL:
3epTTeyre KaThICKaH YII  CHIHBIITHIH

OKyIIbUIAphl cabakra >KYpri3iieTiH 3epr-
TEY KYMBICTApbI, TOKIPUOEIIEP TEOPUSIIBIK
OlLmiMAl MEeHrepyre bIKMayibl Oap jaem ca-
HauteiHAap 63,1 %-b1 Kypaabl. 52,2 %-bl
TaKbIPBIITBl MEHIepYy Ke31HAE MOTIHJEr1
HETi3ri OWAbl, TYHIHMII, KIATTI ce3mepii
aHbBIKTAal ajMaiiael. buonorus cadareiHaa
anFaH OUTIMIEpIH KYHJAETIKTI IIbIHAMBI
eMipJie Ke3/1eCKeH mpolieManap/bl HIenry-
Jie KOJJaHa ajMail KMHAJIAThIH OKYIIbLIap
56,9 % - b1 KOpCeTTi.

Cabaxkra KapaTbIIbICTAaHy
KYOBLIBICTAPBIH 3EPTTEY >KYMBICTAPBIHBIH
KYPri3ilyl KeOipeK KbI3BbIKThIPAaThIHBIH
OinmipreH okymbuiap 86,5 %  ekeHi
AHBIKTAJIJIBL.

CoH/bIKTaH aTajiFaH MICceJesep/il ecKe-
pe kene, Ouonorus cabakTapblH KocHapiay
Ke3iH/Ie OKYNIbUIAPIbIH O3IriHEH >KYMBIC
)KacayblHa KOOIpeK KeHUI 0ely, 3epTTey
JKYMBICTapbIiHa 0ayny, OJapIblH IOHTe

JIET€H KBI3BIFYIIBUIBIKTAPBIH  apTTHIPYFa
OarbpITTaJIFaH THIM/T omic-Tacunuep
eckepinai [7.8]. Aran ailTKaHma, «KIITTI
ce3lepil TaHaay», «PETTENreH acCOIHs-
nyanap oIicl», «KEHICTIKTIK TaHOamay»
ollicTepiH KoJJaHa OTHIpbII 6, 8 3KoHE
9 comHbIITapaa Ti30eKTenreH cabakrap
etkizinmi [9,10,11].

6 «O»  CbHIHBIOBIHIA  OTKI3UITEH
«Ko3rampic OMOMEXaHUKAChD» TaKbIPHIOBIH
OKy Ke3iHze, cabaKThIH OachIH/A XKaHA Ma-
TepUaIbl MEHTepy K€3eHIHIE OKYIIbLIapFa
MOTIHHIH HETi3ri Ma3MYHBIH KOpCETeTiH
TaKBIPBIIT HEMECE CYpPaKTap YCHIHBLIAJBIL.
Okymiptap KiITTI  CO37Eepi  TaHJIaybl
KaXeT, KeHiHIpeK 3epTTeyre YCBHIHBUIFAH
MOTIHJIE CUITEME kKacayFa 00JIaThIH CO3/ep,
co3 TIpKeCTepiH aHbIKTaiabl. OKyulIbLIap
KECTeHIH OipiHII OaFaHBIHBIH >KOFapFbI
Oeirin ©3 OeTiHIIEe (HeMece TOITa) TOJI-
THIpAJbl, COJAH KEWiH MOTIH YCHIHBLIAJIBI.
MorTiHal OKbIFAaHHAH HEMECE ThIHIaFaHHAH
KEeWIH KECTE TOJBIK TONTHIPBUIAILI (CypeT
5, 6).

Kana MaTepHAIIEI MeHTEDPY-
Oxymeriap MoTIHHIE TIPEK CO3Zepl
KefiiH KeCTe TONEIK TOXTEIPBLTAMJEL

Moarin. Kozraasic DHOMexaRHKACHL

AAKIEH HYPY YIIH Eafaa Kacaiae.

KOSFAIBICTEL EEHLIISTEIL.

Tiperi OOJIBIN TaOELTATEL

MyFamiM OKYIIELTAPFA MSTiHHIH HEr13T1 Ma3MYHEIH OLTIipeTiH TAKRIPEI HeMeCe CYpakTap YCEHATEL]
DONYEl MYMEIH KUITTI CO3AEpAl, Ce3 TIPKeCTepiH Tabamsl
OxymeLiap Kecregeri OipiHImM DafaHFa TONTHPY Kepek. Kelin MyFamin MaTiH HYCKackIH DepreHHeH|

A maMHEIH eKl agKIIeH Kypyi OHnmemammsMm men atamansl. Kamxa mMen OyIMIBIEeTTepAiH KYpPELTEICEL
AZAMHEIH €K1 aAKIeH KYPyIHe MyMKIHIIE Oepeal. Tipek-KHMELT AYHECIHIH MEHA SpeKIIelKTep] Kl

1. AnmamEEIH OMEIPTEA KOTACH «S» apin Tapizai. OMEIPTEA KOTACEIHEIH TSPT HUTIMI Dap: eKevi]
MOHEIH MeH O8N OMEIPTEATAPEINEIH anFa Kapail Himyi (Topos), HIHe eKeVi: apKa MeH Cerizkes|
DemiMmaepiHiH apTKa Kapad HuTyl (kHdos). Himnvgep mesere cepinme scepid Oepill, KHMBLT-

2. OMEBEIPTKA HOTACHHEIH TOMEHT1 JKaFBIHIA OPHATACKAH OMEIPTKATAD AVEIDIAY OO Kelemi|
Cebebdi neHe canmMarEHEIH KYIIi OMBIPTKAHEIH OCH DeMIiriHe Kebipek Tyceml.

3. Anam KaHKACEIHEIH EOFAPFEI O8MIIK CYHEKTEpIHE KAPaFraHIa KeIeMi JKark[HaH Killli, 3pi JKeH]
Gomem kenemi. Bym oMEIpTEA #OTACEIHA a3 CATMAK, TYCYiHe CeNTIrH THrizemi MElcamer: K
cyHeKTep! agK, cyHeKTepiHe KaparaHa 3KeHiT Oomagel. AT ipi api ayEIp agy cylieKTepl JeHeH!

Jenemis apTYPII KHMBLT —opeKeT sacay DapeICEIHAA (hH3HKA 3aHIEUEIKTapbiHa OarbHagel. CoHulH|
Oipl pEIYAr 3aHIELTEIKTAPEL. AJaMHEH JeHe CAIMAarkl HEMECE 3aTTAPIBIH CAIMAFEL KYIN OOMIEII
TabEIIAAEL. AHHATEIM HYKTEC1 MACCAHEIH IeHTpd OOMIEIN TabEIamEl. A Oy ImEIKeTTep O0ICA TeTIe-|
TEHIKTI CAKTAN AEHEH] YCTA TYPY YIIiH KYII CATAIEL

KinrTi ceamep (coz
TipKecTepi) OKLIFAaHFA JeHiH

MoaTinsen KLTTTI co3zepMen
falTaHBICTHI co3aepai Tepin :kazy

MoaTingeri
OHTATAIAp

HeMece

Kixrri ce3gep (oxy Tyciagipy

DaprichIETa)

MobTinnen cesgepai
TaybIl &a3y

5-Cypem. Mominnen myiiinoi ce30epoi anvikmayea apHaiean mancolpma
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oepini.

e
«ApTRIFEIH Tam». bepinreH co3aepl TONTACTEIPEIN, APTEIFEIH TAVEIIL, cebebin
TYCIHTIPIHIS.
1. omeIpTKa, Daccyiiek, TOKMAH #imK, KHGO3, OpTaH EUTIK.
2. oumemam:s, KHdO3, TOPA0s, CKOTHOS, EAYRIPEIH
3. ACHIKTHI UMK, IMBIHTAK, Kapi ELUTIK, OMBIPTEA, CAVCAK CyHeKTepi
4. ACTEIHFH Ak, MOHEIH OMEIDTKACEI, DElI OMEIPTKACEL, apKa OMEIPTKACEL, CEr13Kes
e e n
e e e oo e mm e emm e emn e e e e mm e e ennnn
TSRS
e nne
6-Cypem. «Apmul2vin many 20ici OOUbIHWA MANCcvLlpmMa
8 «A» cweiHBIOBIHAA «KaH TOMTaphl» KOJJaHAa ajlaThlH  TarchlpMa
TakbIpbIObl  OOiibIHIIA cabakra anFaH MyHAa OKyIIbUIap OepiireH >KaraasiTThIH
OlmiMaepiH  Ke3-KelNreH IKarfasTrapia JAyphic HICHTMIH KepceTy KaxeT (cypet 7).

Tagpipsior:: «Kan TonTapen

Tanceipma 1. Pay [Tanacer VIII HanokeHTHE, KapTTHIKTAH apEUTYIEIH #OIEH 130610, VIO
#ac bosbaTanapasH KAHEIH 831He KYHFRI3aA6I, Dipak Oy OHEIH #aHe Dozbamamap eI
eminnde skencoranel. Hemuiren? Cebedin TyciHIIpins.

Tamcwnipma 2. 30 xacTarsl ep agaM EAH TAMEBIPEIH EAPAKATTAI, KAHEI TOKTaMal arsin
«Hemen xmopaem» makwipansl. « Kegen mapaemy OopirepiIepl €p agaMHEH KAHEHA KaIbLHE
xmopHaH Eyaael. Hemeiren? Cebebin TyciEmipiHiz.

7-Cypem. «Kan monmapul» maxwlpblObIHA APHANRAH HCAZOAMMBIK MANCLIPMALAD

Cabakra >xo0anay omiciH KOJAaHy Ja,
opTa OybIH OKYIIBUIAPBIHBIH IIOHTE JEreH
KBI3BIFYIIBUIBIKTAPBIH APTTHIPIBL. Op ChI-
HBINTA 3€pPTTEy KYMBICTAPBIH >KYPri3eTiH
Tontap Kypbuiael. 9  «b»  chIHBIN
OKymIbIapbiMeH  « TYKbIMKYasayIbUTBIK
MeH ©3TeprilTiK 3aHbUIBIKTAPbD)
OeJniMiHAe acOypIak OCIMAIriHIH
OenrijepiHiH  ypHakTapelHa — OepiiryiH
aHBIKTAy MaKcaThIHIA >KoOamay 3epT-
T€Y  OKYMBICBI  KYypri3inmi. 3eprrey
YKYMBICBIHBIH QJIJIBIHJIA 3ePTTEy Ke3CHIEpi
MEH HYCKAYJIBIKTAPBIMEH TaHBICTBIPBLUI/IBI

(cyper 8).

3epTTey KYMBICHI KE31HJIe aHBIKTaJIFaH
Macelnenepai Ienry MaKCaThIH/a
OTKI3UIreH cabakrap OH HOTHXKEJIepiH
kepcerTi. OKymIbUiapra YCHIHBUIFAH OKY
cayaTThUIBIFBIH apTThIpyFa apHajfaH Tarl-
ChIpMAJIap/Ibl OPBIH/IAY APKBLIbI, MOTIHMEH
TYPHIC JKYMBIC Kacal ally JaFaplaapbl
KaJIbINTaCKaHbIH OKYIIbUIApABIH | KoHE
I Tokcanma  OpbIHIAaFaH  KHUBIHTBIK
Oarasnay >KYMBICTapbIHAH JKOHE TOKCAHIBIK
OaranmapbelHBIH 6 «O» ChHIHBIObIHIA 4,2 %
-ra, 8 «A» cebiObIHAA 5,1 %-ra, 9 «b»
ChIHBIObIHAA 16,7 %-Fa KeTepuIreHiHEeH
Oaiikayra 6omanbl (kecte 1)
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Jeprrey KYMBICEIHBIH Ke3eHIepi

I kezen. Jeprrey :KyMBICHIHA JaABIHABIE,

1. IlpobremaHEl AHEIKTAY- HEHL 3ePTTET1HIZ Keaemi?

2. 3ertey EYMEICHHEH TAKBEIPEIOBIH AHBIKTAHEBIS.

3. 3epTTey EYMEBICHIHEIH S3eKTUIMH CHIATTAHELS, OCEl TAKBIPEINITEL ATy Ce0eD1H HErl3AeHIs.

4. 3epTrey EYMBICBIHEIH MAKCATHIH TYKRIPRIMIAHBLE KoHE MIHASTTEPIH aAlKBIHIAHRLS .

ITI kezen. 3epTTey :KYMEICHIH KOCHApIAY

1. Axnapartte Kafigad isge#icis , Tabaceis?

2. AxmaparTapisl HHHAKTAY EKoHE TATIAY 2OICTEPIH AHEIKTAY.

3. 3eprrey HeTHmEIepiH KeOPCETy SOICTEPIH TaHAay (MoTiHIIK CHIATTAy, JHArpamMma,
KOPCeTUNM, SKCIePHMEHTTepHiE ¢GoTomapel, OaKBLIAy, TIKIpOelep, SKCHepHMEHITEPIIH
JEQHE COHFEI HOTHDEEIEpIIH EHAC0-%asDanapsr)

4. DrcmepHMeHTTiH DAPEICHIH, ANEHFAH HATHEEISPA1 DaraTay KpHISpHHATEpIH TaFAHEIHIAHELS.

5. Tom MymenepiHid MIHISTTEPL MEH EKayaMKepIMiTETEpiH OamiHiz.

III kesen. 3eprrey ( 3epTTEY, IKCHEPHMEHT KYPrizy)

1. 3epTTeyre KXEETTI AKTAPATTHl EHHAY, KAKET OOMFAH SEarJaifa ecemnTeyaep, eMmeyIep EYprisy,
SECTIEPHMENT, TaEIpHGe, DaKplIay EoHe T.0. YINH CANATEl EIHE EAVINCis MATEPHAT MeH Kypal-
HaDAEIKTAPIEL TAHIAY.

2

Kocmapnaran icTepiHizgi OpBIHOAHEI: CYX0aT, cayaTHaMa, OaKeLIAY, TIEIpHOE, KAKETTi

2EPTIEY EYMEBICTAPEL, 131EHIC A YMEICTAPEL, 3EPTTEY AYMBICTAPEL
IV kezen. KopeiThIHOBLTAD.
1. 3eprrey soyMEICE DapEICEHIA ATEIHFAH MITIIMETTEPA1 TATIAY:
2. KopuTeHasmapasl TYEBIPEIMAAHED: (MakKcaT MeH MIHASTTE 831H13 KoHFaH Hapcers Ko

WETKIZTIHIZ 0e).

V kezeH. 3epTTey KYMEICRIHLIH (&00acEIHEIR) ecebi #aHe KopFay.
1. Ay MBICEHEBIZIBIH HATHASTEPIHIH MPEe3eHTAITMACKH KYPACTRIPHIHEIS KaHE JaHRHIAHBE

aveIsma OadHIaMa,

KOpPHEKITIKIEH ayeI3IMIA OaTHIAMA,

#azoama OafHgaMa  EoHe

NpeseHTAHAMEH KEICKAINA avE[3IIa Kopray TYPIHIE KopEay.
2.9z1Hi3MH 3epTTey KYMBICHIHEIZIAE (X00DAHEIZABI) KODFAVABL OTKIZHIZ KoHE MYMEIH
DOIATEIH TATKELIAVEA KATEICEIHEDS, TVEIHIATaH CypaKTapra HAKTEL JaVan DepiHis.
VI kesen. ZKobansl opriagay yaepici MeH HaTH:KeIepin DaFaday
1. ©O=apa Texcepy oHe 831H-031 DaFaTay ApKELUTHL 3ePTTEYA1 DAaFranayFa KaTeICy.

8-Cypem. 3epmmey orcymbicvlHbIY Ke3eH0epi KopcemineeH manculpmda

1- Kecre. 6, 8, 9 ceiabin oKymbLIapbiabiy 1, I TOKkcaHABIK cama kepceTKimTepi

CrIHbInITap I Toxcan % II Toxcan %
6 «O» CHIHBIOBI 95,8 100
8 «A» CHIHBIOBI 80,7 85,8
9 «b» CBHIHBIOBI 83,3 100

OMIPJIIK MOceJeNepIl TYPMBICTBIH dPTYpIIl
cayiajapbelHa WIeme OuTy, MEKTENTe OKYy
Ke31H/Ie KOJ JKeTKI3eTiH OuliM JeHreii
O0onpim  TaObutagbl. OKY KBUIBIHBIH 0Oa-
ChIHAA OKYIIBLUIAPABIH (YHKIIMOHAIIBIK
CayaTThUIBIKTAPBIH AHBIKTAY MaKCaThIH/Ia
opTa OybIH OKYyIIIbIIAPbIHA 3EPTTEY JKYMBICHI
KYPri3iiai. ANBIHFaH JKayanTapAbl Tangay
HOTIIKECIH/IE KeJeci Macenesep: Oimim aiy-
IIBUTAP YKaHA TAKbIPBINITHI MEHIePY Ke31H e

OCepUITeH MOTIHHEH HETI3T1 KUITTI TYHiH
Co3JIep/ii aHbIKTay/1a )KOHE [IbIHANWBI eMip/ie
KE3JIECKeH MJCeJIeNIep/liH MICTIIMIH TYPBIC
Taba amMail KUHAJAThIHIAPbl aHBIKTAJIJIBL.
CoHbIMeH KaTap OKylIblIap cabak yCTiHIe
3epTTey IKYMBICTAPBIMEH AaWHAJIBICKBICHI

KeJeTIHAEPIH oinnipai. TybsiHmaFaH
Macenenepal ienry MaKCaTbIH]Ia,
OKYIIBUIAPJBIH ~ ©3JIriHEH OuTiM  aiy

JarAblJIapbIlH KaJIbIIITACThIPAThIH, COHJaM-
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aK MOTIHHEH KINTTI Ce3AepAl KbUIiIaM
opi nypwic TabybIHA >KETEJEHTIH, Taburat
KYOBUIBICTApbIH  3€pPTTEy KYMBICTApPBIH
Kyprizyre OarbITTANIFaH cabakrap
xyprizuial. Cabax OapbichiHa OepiiireH
TanchlpMallapblH OPBIHAATYBIHIA KIATTI
cesmepal Taly, 3epTTey IKYMBICTApBIH
Kajail  OKyprizyre OOJIaThIHBIH, SFHU
KaJIaMJIapbIH OLIeTIHAEPiH KopceTTi. bemim
OOWBIHIIIA JKOHE TOKCAHJBIK >KUBIHTHIK
Oaranay KYMBICTapbIHbIH HOTHXKEJEpiHIe
OLTIM camachlHBIH TMAaWBI3BIK KOTEpiTyl
Oalikaimpl. 6 «O» CHIHBIOBIHAA 4,2 %
-ra, 8 «A» ceHBIOBIHIA 5,1 %-ra, 9
«b» ceHBIOBIHAA 16,7 %-Fa KeTepiml.
CoHBIKTaH, OKYIIBLIAPIBIH OlTiMIe me-
TeH JKEeKe KbI3BIFYIIBLIBIFbIHA CYHEHE OThI-
pBIT, HIBIHAWBI OMIpJEH albIHFaH ©3€KTi
Mocelenepal Henryin JaibiH Kyhae Oep-
Mel, OalaHbIH O3IrHEH OPEKeT eTyiHe
OarpITTay, 63 OCTIHIIIE IICITYIHe MYMKIHJIIK
TYFBI3Y KaXeT.
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HUccnedoeanue ghynkyuonanvHoil
ZPAMOMHOCIU YUAUUXCA CPEOHEZ0 36eHA
Ha ypoKax ouonozuu

Annomauus
Hannas uccredosamenvcras paboma npo-
6edena 6 cumuazuu umeHu Aoas 0ist 00apeHHbIxX
Odemeil 2. Ilasnooap ¢ 2022 200y. /[ oyenxu

DYHKYUOHATLHOU 2PAMOMHOCIU YHAWUXCS HA
ypokax 6uonocuu ObLIO NPOBEOEHO AHKEMUPO-
sanue 67 wxonvHukos 6, 8 u 9 xnaccos. B pe-
3yIbmame aHKemupo8aHus YCMAano8ieHo, 4mo
6Ce WIKONLHUKY UCHBINBIEATOM MPYOHOCU 8
8bIOEIEeHUU KTTIOUEBbIX CILO8 NPpU pabome ¢ mex-
CMOM, 8 HAXOAHCOCHUU OCHOBHOU MBLCTIU MeMbL.
B xo00e sxcnepumenma maxoice 6vi10 6vissne-
HOo, umo yuenuku 9 Knaccog xomenu Ovl, Ymoov
OOonbULe BHUMANUS OMBOOUIOCH NPAKIMUYECKOLL
ompabomxe Uuzy4aemMo2o mMamepuand, paseu-
MUIO UCCIE008AMENbCKUX HABYIKOS. /15 peuie-
HUSL UBTONCEHHBIX MPYOHOCMEU WKOTbHUKAM HA
ypokax 6uonocuu ObLIU NPeosoANCceHbl 3a0aHUS
HAnpasienHvie HA NOHUMAHUE COOEPIHCAHUS]
memvl, Ha NOBbIUEHUE UHIMEPECd YUAUUXC K
npeomemy, yoeieHuo 6o1buie20 BHUMAHUSL Ca-
MocmosmenvHou pabome Y4auuxcs, npusie-
yeHue K ucciedosamenvckou pabome. Jannas
3a0a4a 00CMueaniacs npu NOMOwU Memooos:
«BbIOOPA KAIOUEBIX CILOBY, «Memod YNopsaoo-
YEHHBIX ACCOYUAYUILY, «UCKTIOYEHUEe CN08Y,
«Memoo NPOCMPAHCNEEHHO20 MAPKUPOBAHUSLY
um.o. Y yuawuxcs 9 knaccoe pazguganucs na-
BbIKU (DOPMYIUPOBAML NOCAE008AMENLHOCHIb
uccnedosanus 00vbeKma u CamoCmosmenbHo20
cbopa HeobxoOUMoU uH@opMayuu npu GbINo-
HeHUul npakmuyeckux pabom.

Knwouesvie cnosa: ¢gynxyuonarvnas epa-
MOMHOCIL.  UCCTe008AmMenbCKUue  pabomul,
meKcmosas paboma. Kiouesvle Cl08a 8 MekK-
cme.

Research of functional literacy of middle
school students in biology lessons

Summary

This research work was carried out at
the Abai gymnasium for gifted children in
Paviodar in 2022. To assess the functional
literacy of students in biology lessons, a survey
of 67 schoolchildren in grades 6, 8, and 9 was
conducted. As a result of the survey, it was
found that all students experience difficulties
in highlighting keywords when working with a
text, and in finding the main idea of a topic.
During the experiment, it was also revealed that
9th-grade students would like more attention
to be paid to the practical development of
the studied material, and the development of
research skills. To solve the outlined difficulties,
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students in biology lessons were offered tasks
aimed at understanding the content of the topic,
increasing students' interest in the subject,
paying more attention to students' independent
work, and involving them in research work. This
task was achieved using the following methods:
“keyword selection”, “ordered association

method”, “word exclusion”, “spatial marking
method”, etc. 9th-grade students developed the
skills to formulate a sequence of object research
and independently collect the necessary
information when performing practical work.

Key words: functional literacy, research
work, text work, key words in the text.

Mamepuan nocmynun 6 pedakyuio
16.01.2023
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Summary

The article is devoted to the study of the
application of the "Thematic map" method
on the topic: The role of hormones in
metabolism, growth and development of the
body in the 8th grade biology lesson, as well
as testing the effectiveness of this method.
The lesson used additional information
developed by the author in the form of a
thematic map, which provides reliable
knowledge that allows students to correctly
complete tasks as follows: choosing the
right concept, making judgments, filling in a
table, a crossword puzzle. The thematic map
provides information about the endocrine
glands - thyroid, pituitary, pancreas, and
adrenal glands, in the normal state and in
the state of hyper and hypo function. The
effectiveness of this lesson was determined
by the results of the students' fulfillment of
the criteria and assessment descriptors on
this topic in two parallel classes.

Keywords: thematic map, hormones,
growth and development, myxedema,
gigantism, acromegaly, insulin, pituitary
gland

Introduction. As part of the updated
content of education, a modern school
should form students’ critical thinking
skills, which includes the ability to work
with sources.

In the school curriculum, the topic:
“Hormones” is the most difficult topic, and
it requires additional efforts on the part
of schoolchildren. Therefore, they need
more accessible additional information on

this topic. The topic of hormones of living
organisms is a very broad topic, which
involves many hormones of all living
organisms, and students need to know the
role of hormones in the vital processes of
our body - all physiological processes, such
as homeostasis, metabolic control, growth,
development, reproduction, provision
organism adaptations are possible due to
hormones and processes mediated by their
action [1].

Material and methods of research.
Approbation of the "thematic map" method
was carried out in the secondary school
No. 6 in the city of Pavlodar in the 2022-
2023 academic year. Object of study: the
process of teaching biology. Subject of
study: the effectiveness of the application
of the method: "thematic map" in a biology
lesson in high school. A parallel of the 8th
grade was chosen and one control class
(25 students) was determined, the other -
experimental (25 students), in which biology
classes were conducted according to the
thematic plan. To track the effectiveness
of the tasks performed by students, the
"thematic map" method was used as a form
of knowledge presentation with a focus on
improving information retrieval. Students
were presented the lesson procedure, the
goals and objectives of the lesson on the
board, as well as the criteria for evaluating
completed tasks (Table 1)

Lesson progress: The role of hormones
in metabolism, growth and development
of the body.
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The purpose of the lesson: to study the 2) get acquainted with the diseases that
role of hormones in metabolism, growth occur when the functions of the endocrine
and development of the body. glands are impaired

Tasks: 3) define correct concepts and judgments

1) determine the value in the human (Filling out the table is controlled step
body: pituitary, thyroid, adrenal, pancreas by step by the teacher, joint discussion,

analysis of the choice of the main one) [2]

Table-1. Evaluation criteria

Evaluation criteria Points

Completed all five tasks 75
correctly

4 tasks completed correctly 20

3 tasks completed correctly 15

2 tasks completed correctly 10

1 task completed correctly 5

All tasks are completed 0
incorrectly or missing

Maximum 25

Filling in table 2 is controlled by the teacher step by step, mutual discussion (the table

is presented with the correct answers)

Table-2. "Activity of the endocrine glands"

Reduced Increased
Normal . .
Gland Hormone . function function
function
B 0
Growth and ) .
Pituitary gland Growth development of Dwarfism Gigantism,
hormones acromegaly
the body
Myxedema
(mucous
Thyroid gland Thyroxine and Metabghc fedema) B'asedow S
others regulation in young disease
children -
cretinism
Regulation of Sucar Weakness,
Pancreas Insulin carbohydrate e drowsiness,
. diabetes
metabolism apathy
Incre?ase the Bronze High blood
. efficiency of .
Adrenaline, . disease pressure,
Adrenal . . the body during L .
norepinephrine | . . (Addison’s rapid
intense physical .
disease). heartbeat
and mental work.
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Additional information for students
(thematic maps) for tasks 1-5:

Hyperfunction of the pituitary gland.
Acromegaly.

If an increase in the secretion of growth
hormone occurs in adulthood, when the
growth of the body has ended, then this
leads to a disease called acromegaly.
Patients have general obesity, an increase
in the size of the lower part of the face (the
nose is enlarged, the lips are thickened, the
tongue does not fit in the mouth), feet and
hands. At the same time, growth remains
normal, since at this age the bones have
already lost their ability to grow.

The role of proper nutrition in the
functioning of the thyroid gland.

Thyroid hormones, thyroxine and
trilodothyronine, contain iodine in their
composition, an element whose intake into
the body is limited. Endemic goiter occurs
due to a lack of iodine in drinking water
and food. In Switzerland, the incidence of
goiter and cretinism dropped sharply, when
residents began to be prescribed iodine
without fail, and iodized salt or bread was
introduced into use [3].

Sporadic, or scattered, goiter is not
associated with natural foci. It occurs as a
result of having foods or drugs that block
the absorption of iodine. In Tasmania,
milk from cows fed on plants of the
barbaria family, which contain anti-iodine
substances, causes goiter in children. Some
varieties of cabbage, turnips, rutabaga
contain natural thyreostatic components.
Mindless consumption of predominantly
these foods to the detriment of others can
lead to sporadic goiter. Food should be
varied.

Pancreas.
Head of the Department of Topographic
Anatomy and  Operative  Surgery

Associate Professor A.A. Golubev, a great
connoisseur of literature and music, always
skillfully filled his lectures with impressive
images. About the pancreas, he spoke with
inspiration:

“Like a crouching panther, she laid her
head in the bend of the duodenum, flattened
her thin body on the aorta, lulling her with
measured movements, and carelessly
deflected her slightly curved tail into the
gates of the spleen - a hidden beautiful
predator that unexpectedly, in case of
illness, can cause irreparable harm; and the
pancreas:

Beautiful like an angel in heaven

Like a demon, insidious and evil."

Hyperfunction of the pancreas

It is worth noting that this disease is
quite rare and is manifested, as a rule, by
a number of symptoms. So, initially, when
hyperfunction occurs, general weakness,
fatigue, constant drowsiness, and apathy
appear. If the appropriate treatment is
not prescribed at this stage, the disease
will continue to progress, and the body's
condition will worsen: strong and painful
convulsions appear, loss of consciousness
often appears, and a sharp weight gain.

Hypofunction of the adrenal glands.
Bronze disease (Addison's disease).

An excerpt from the story of LS.
Turgenev "Living relics".

The author described the disease
as follows: “I approached - and was
dumbfounded with surprise. Before me lay
a living human being, but what was it?!
The head is completely dried up, one-color,
bronze - neither give nor take the icon of an
old letter, the nose is narrow, like a knife
blade; you can hardly see the lips - only
the teeth turn white and the eyes, and thin
strands of yellow hair are knocked out from
under the scarf onto the forehead.

This condition, known as Addison's
disease, is characterized by severe
weakness, weight loss, low blood pressure,
gastrointestinal disturbances, an increased
need for salt, and skin pigmentation.
Addison's disease, described in 1855 by
T. Addison, became the first recognized
endocrine disease.

Task 1. Pay attention to the screen, the
table No. 1 has already completed, match
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your results with the tables, correct the
shortcomings making conclusions on tasks.
value in the human body:

a) pituitary - growth and development

b) thyroid gland - regulation of
metabolism

c¢) adrenal glands - mobilization of the
body in stressful situations

d) pancreas - regulation of carbohydrate
metabolism

Diseases that occur when the functions
of the endocrine glands are impaired:
myxedema, cretinism, acromegaly,
Graves' disease, bronze disease, diabetes
mellitus, dwarfism, gigantism.

(Concepts are posted on a magnetic
board)

Task 2. Solution to the problem.
We diagnose small people (dwarfism -
hypofunction of the pituitary gland).

Task 3. At the moment, a problem
has appeared in the Lilliputian circus - a
shortage of artists. Little people are getting
smaller and smaller. What do you think this
might be related to?

(Have already learned how to treat)
Indeed, problems with the work of the

endocrine glands in modern medicine
are now being solved. It is enough to
donate blood to determine the hormonal
background, if any deviations are found,
the doctor will offer a treatment plan. For
the treatment of hormonal diseases, it is
very important to make a diagnosis on
time, the earlier a deviation is detected, the
higher the result of treatment. Therefore, it
is very important to monitor your health,
seek medical help on time, and also
undergo preventive examinations. In our
country, there is a program for the early
detection of abnormalities in the thyroid
gland in newborns. During the first days of
life, even in the maternity hospital, blood
is taken for analysis, if abnormalities are
found, treatment begins immediately.

Solving assignments for remember.

1. make a diagnosis from a photograph
(dwarfism, Graves' disease, acromegaly,
myxedema, gigantism)

Based on the photograph, make a
diagnosis based on the photograph of a sick
person.
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Hair dry,

y CDarse, sparse

Lateral
eyebrows
thin

Periorbital
edema

Puffy dull
face with
dry skin

Task 4. By the name of the hormone, identify the secretion gland that secretes it:

a growth hormone -

insulin-

norepinephrine-

thyroxine-

adrenalin-

(Pituitary, pancreas, adrenals, thyroid, adrenals)

Task 5. Choose the correct sentences:

1. Hormones are highly active chemicals.
Most hormones are produced by endocrine
glands.

2. The pancreas performs only one
function - the secretion of digestive juice.

3. Insulin is a hormone produced by the
pancreas.

4. The pituitary gland is an endocrine
gland.

5. Humoral regulation is carried out with
the help of hormones.

6. Endocrine glands have excretory
ducts.

7. The secret of the glands of external
secretion is released into the blood.

8. The pancreas is a gland of internal
secretion only.

9. The thyroid gland belongs to the
glands of mixed secretion.

10. Hormones enter the blood.

Reflection.

The human body produces more than
50 different hormones. Examining the
blood, you can determine the hormonal
background of the body. So now, we will
determine the hormonal background of
the class. Imagine that in the lesson each
of you developed a hormone: elation
hormone, wonder hormone, fear hormone.
Each of you will choose the color of the
corresponding hormone and stick it on the
board.

Homework:

Think over and rewrite a few facts.
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1. A person can live without a stomach
and gallbladder, with one lung, one kidney,
and half a liver, but he will die if a small
gland is removed - the pituitary gland,
which weighs only 0.5 g. There are about
ten endocrine glands in total, there are
weight about 100 g.

2. The endocrine glands produce special
substances - hormones (from the Latin
word "garmao" - [ excite) in an insignificant
amount; for example, a person needs
0.0000003 g of vitamin B per day, and the
adrenaline hormone is 1000 times less (15

g of it would be enough for all the people
of the globe!) [4].

3. Hormones are very active, they greatly
change the growth and development of
the whole organism, regulate metabolism;
lack or excess of hormones causes painful
changes in the proportions of body parts
(there are cases when the body weight of
some people reached 500-600 kg) [5].

Research results and discussion

Table 3 shows theresults of the evaluation
criteria for the control (25 people) and
experimental (25 people) classes.

Table 3 Indicators of the results of the evaluation criteria for the control and experimental

classes.

[Evaluation Maximum Control Total Experimental Total
e . . class (25 % . class (25 % .
criteria points points points

people) people)

All tasks are
completed 0 0 0 0 0 0 0
incorrectly or
missing
1 task completed 5 4 16 20 1 4 10
correctly
2 task completed 10 9 36 90 9 36 90
correctly
3 task completed 15 7 )3 105 7 105
correctly 28
4 task completed 20 4 16 20 5 20 100
correctly
Completed
all five tasks 25 1 4 25 4 12 100
correctly

Total 25 points | 25 people| 100 320 25 people 100 405
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The results of the assignment: the
students showed the following results:

1. In both classes there is not a single
student who incorrectly completed all the
tasks;

2. One task - in the control class, 4
students (16%) completed, and in the
experimental class, only one student (4%);

3. Two tasks - in both classes the same
number (9 each) of students was completed;

4. Three tasks - in both classes the same
number (7 each) of students was completed;

5. Four tasks - in the experimental class
completed one student more than in the
control;

6. Five tasks in the experimental class
were completed by three students more
than in the control class:

When summing up the scores, it turned
out:

the control group had 320 points, and
the experimental group - 405. Thus, the
experimental class had a 26.6% higher
result than the control class.

Conclusions: A study of the use of
thematic maps in a biology lesson revealed
that the experimental class showed a higher
percentage of assimilation of theoretical
material in the topic: “The role of hormones
in metabolism, growth and development of
the body” than in the control class.
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Opma mexmenmezi 6uonozus cabazoinoa
«MAKbIPLINMBIK, KADM Q)
20ICiH KO0aHyOblH muimoinizi

Anoamna

Maxana 8-coinvin  Ouonocus cabasvinida
«Taxwvipvinmuix kapmay 20iCIiHIY KOIOAHBLILYbIH
sepmmeyee apHanean: lopmondapoviy 3am
anmacyoazel, a23aHuIY 6Cyi MeH 0AMYbIHOASbL
PO, COHbIMeH Kamap muiMOiniein meKce-
py. byn a0ic. Cabaxma maxpipblnmulx Kapma
mypinoe asmop a3ipiecen KoCbIMula aKnapam
nanoanansliovl, OYn cmyoeHmmepze man-
colpmManapovl  OYpsic  OpbiHOayed MYMKIHOIK
bepemin cenimoi Oinim bepeodi. Keneci man-
colpmanap 6epindi: OYpulc YebiMObl MAanoay,
navvimMoay, Kecme MOAMBIPY, COZHCYMOAK.
Taxwipvinmuix kapma iwki cekpeyus Oezoepi
— Kankawmwia, eunoghus, Yikel Oesi, Oyupex
yemi 6e30epi mypanvl, Kaiblnmol Kytoe JHeaHe
eunep Jkcone eunoQyHKkyus Kyuinoe axnapam
bepeoi. Byn cabakmuly muimoiniei exi na-
paniens cabakma ocvl Maxulpvin OOUBIHUUA
bazanay xpumepuiiiepi MeH OecKpunmopia-
DB OKVUBLIAPOLIY OPLIHOAY HIMUNCECIMEH
AHBIKINANObL.

Tyiiinoi ce3oep: maxwvipulnmvly Kapma,
20PMOHOAp, 6CY JHCIHe OaMy, MuKcedemd, eu-
2AHMU3M, AKPOME2ANUs, UHCYIUH, 2UNODU3
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Ippexmusnocms npumenenus memooa
«memamuyeckan Kapma) Ha ypoKax
ouonozuu 6 cpeoneii uikone

Annomauus

Cmamovsi  nocesuwjena uUcciedo8aHu
npumeHenus memooa « Temamuueckas kap-
may no meme: Ponb copmonos 6 obmene ge-
wecme, pocme U pazeumMuu OpeaHusMa Ha
ypoke buonoeuu 8 Kiacca, a makaice npo-
sepke d¢hhexmueHocmu dmMoeo Memood.
Ha ypoxe ucnonv3osanacs pazpabomannas
asmopom 0ONnoIHUMeNbHAsl uHopmayus 8
8UOe MeMAmu4ecKol Kapmol, Npedocmas-
JA0WAs 00CMOBEPHbIE 3HAHUS, KOMOpble
NO3B0NAI0M  UKOJILbHUKAM NPABUILHO 8bl-
noaHAms 3a0anus. Jlasanuce ciedyrowue

3a0anus; 6blOOp NPABUILHO2O NOHAMUS,
CYJHCcOeHUsl, 3anonHeHue maoauysl, Kpocc-
sopoa. B memamuuecxou xkapme Ooaemcs
ungopmayus o dHcenezax emympeHHel ce-
Kpeyuu - wumouondas xcenesd, cunopus,
nooiceny00uHas Jcenesd, U HaONOYeyHUKU,
8 HOPMAIbHOM COCMOSHUU U 8 COCMOAHUU -
eunep u euno @yuxkyuu. IpoexmusHocmo
OaHHO20 YPOKA ONpeoelsilach pe3yibma-
Mamu BbINOIHEHHLIX VUAUWUMUCS Kpume-
pues u 0eCKpunmopos oyeHuU8anus no OaH-
HOUL meme 6 08YX NaApallebHbIX KIACCAX.

Knrwoueswvie cnosa: memamuueckas xkap-
ma, 2OpMOHbL, POCM U PA3BUMUE, MUKCe-
oema, eueaHmu3m, aKkpome2aus,, UHCYIUH,
aunoghus.

Mamepuan nocmynun 6 peoaxyuio
03.02.2023
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YIIIH eI KOpCeTy Kepek.
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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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CcmuKu u aeuenus 3aoonesanull ciesnvix opeanos. — M., 2005. — C. 241-246.
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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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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.
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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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2. Argiielles-Tico, A., Kiipper, C., Kelsh, R.N., Kosztolanyi, A., Székely, T, van Dijk, R.E.,
2016. Geographic variation in breeding system and environment predicts melanin- based
plumage ornamentation of male and female Kentish plovers. Behav. Ecol. Sociobiol. 70, 49—60.
https://doi.org/10.1007/s00265-015-2024-8.

Temipmay Kanacwvinoazot Crataegus oxyacantha L. 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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KapumoBa baremr EpOonaToBHa, skapaTbUIbICTaHy FBUIBIMIAPBIHBIH MarucTpi, xapa-
TBIIBICTAHY JKOFapbl MEKTEOIHIH OKBITYIIBICHI, [1aBioap meaaroruKkaibiK YHHBEPCHTETI,
[TaBnomap k., Kazakcran, e-mail: karimova.pvl@mail.ru.

PamazanoBa Acens CamapoBHa, MeAaroruka FhUTBIMIAPBIHBIH MarucTpi, OKBITYIIIH,
[TaBnonmap memarorukansik yHuBepcuteti, [laBnonap k., Kasakcran, e-mail: asselkal 8@
mail.ru.

Kapumona barem EpOonaToBHa, MarucTp ecTecTBEHHBIX Hayk, IIPENoAaBareib BbIC-
LIEH IIKOJIBI €CTeCTBO3HaHu, 11aBnogapckuil negarornyeckuil yHuBepceurer, I. I1asio-
nap, Kazaxcran, e-mail: karimova.pvl@mail.ru.

PamasanoBa Acenb CanapoBHa, MarucTp rneJarorndeckrx Hayk, rnpernojanareib, [1as-
JOIapCKUii nearorndeckuil yausepcurer, I. [TaBnonap, Kazaxcran, e-mail: asselkal 8@
mail.ru.

Karimova Batesh Erbolatovna, master of science, teacher of the higher school of natural
science, Pavlodar Pedagogical University, Pavlodar, Kazakhstan, e-mail: karimova.pvl@
mail.ru.

Ramazanova Assel Saparovna, master of pedagogical sciences, teacher, Pavlodar
Pedagogical University, Pavlodar, Kazakhstan, e-mail: asselkal8@mail.ru.
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