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INEJAT'OI'HKA K9OHE OKbITY 9IICTEPI

PEDAGOGY AND TEACHING METHODS

FTAMP 27.03.02
DOI: https://doi.org/10.47344/sdu%20bulletin.v60i3.821

JK.T. Kaiivinbaes'”, H.B.Yanuxan?
1CyJ1eI7IMaLH Hemupen arbinarsl Y HuBepcuteT, KackeneH K., Kazakcran
2“B.KemxebaeB aThIHIAFBI KaNIIbI 6itiM GepeTin.mexterr” KMM, Opra6ack
aynansl, TypkicTan 0OJIBICHI
*e-mail: dzhanbulat.kayinbayev@sdu.edu.kz

BLJIIM AJTYIIBLJIAPABI TOPTBYPBIIITAPFA (TPAIIELIUSIJAH
BACKA) BAMJIAHBICTHI KYPAEJII ECENTEPII EIIYTE
YHUPETY 9JICTEMECI

Anparna. JXanner Ttaburarra OOJICHIH, KYHICHIKTI emipje OOJICHIH,
FBUIBIM MEH TEXHMKaJa OOJICBIH YHIOYpBIITapFa KaparaHjaa TepTOypbILITap
HeMmece YHIOYpBIII MIMIHAEC Hopceliepre KaparaHaa TepTOYpBIII MilliHAec
Hopcenep kem ke3necenl. CoHIpIKTaHAa OyriH aumbl OUlIM OepeTiH opTa
MEKTEIl MapTalapblHIa, CTYACHTTIK ayAUTOpHUsAa OTBIpFaH OUIIM alylibuiap
OyJ1 Macenenep Kailulbl MaTeMaTukaiaH (QYyHKIUOHAJABI cayaTThl OONy YILIIH
TepeH OUTIM almynapsl Kepek. Ayl Oy KaFJaiaapably ic JKy3iHe acyblHa YIKEH
KOMEK OoJaTblH Maceie — OJ aTalifaH MaTepuajiapJblH Ke3re KepiHETIH,
KOpIHOCHTIH KacueTTepiH, epeKUIeNikTepiH Oalikayra, TajljayFa, MEHrepyre
UTEpMENIEHTIH Kyp/elli ecenTepal menryai yipeny 6oisin tadbbutansl. Kypaeni
ecenTepal mienry Oi34iH OailikaybIMbI3lIa OLTIM  amylIbUIapAbIH — aTajFaH
Macemenep JKalbl MPaKTUKAIBIK OUTIKTUTITIH FaHa €eMeC TEOPUSUTBIK OUTIKTLTITIH
ne okerurmipyre centirin turizeml. Com ce0emnri, YCHIHBUIFAH Makajaaa
Tparnenusuiapial 0acka TepTOyphIITapra OalTaHBICTBI KYpJeli ecenTep MEH
OJIap bl IIENTY JKOJAAPHI TATKbUTAHAIBL.

Tyiiin ce3aep: TepTOypsi, TOPTOYPHIIITHIH TYpJIepi,
napajiesiorpaMM, poMm0O, KBaJpaT, TIKTOPTOYpBINI >KOHE ONapJblH TypJepi,
napajieIorpaMHbIH, pOMOBIHBIH, KBaIPaTThIH, TIKTOPTOYPHIIITHIH KacHeTTepi,
napasiesor paMHbIH, POMOBIHBIH, KBaJIPaTThIH, TIKTOPTOYPHIIITHIH
AJIEMEHTTEPI, MapalIeIOrPaMHBIH POMOBIHBIH, KBaAPATThIH, TIKTOPTOYPBIIITHIH
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aynaHplH Ta0y ¢opmynamapel, MeHemaii Teopemackl, [ITomomelt Teopemacsl,
meHoOepre 1MmTei JKOHE CHIPTTail ChI3BUIFAH MapajuIesIorpaMM,poMO, KBaapar,
TIKTOPTOYPHII JKOHE O/1aH TYBIHAAUTHIH JKaFAaimap.

Kanmer  opra  OutiMm  OepeTiH  MEKTENTepAEe  Ka3bIKTHIKTAFbI
TCOMETPHSUIBIK (UTypaiapFa OalJaHBICTBl TCOPHSUIBIK JKOHE IPAKTUKAIBIK
Mmarepuangap KemTereH opebuerrepae [2,7,8] Oec Tomka  OGesiHim
KapacTteIpbiiaasl. Onap,

1. YwOypsumrap;
2. TeptOypbimTap >KoHE OapiblK TOPTOYpHIITApFa TOH KAacCHETTEp.

[Tronemeit sxone I'epon hopmymanapsr;

3. Tpaneuus;
[Tapamnenorpamm, poM0, TIKTOPTOYPHIIIL, KBaIpar;
5. lllenOep >xoHE HOHIEIICK.

&

MyHnaii 6eMiHICTIH HET131He He alIbIHBIT OThIP? Y MIOYPHIII TICH meHOep
KOHE JIOHTeNeK TYCiHiKTi. OnapaplH aHbIKTaManapsl J1a, KaCUETTepi A€, TIlTi
dhopmatapel n1a 6enek. A, TeptOypbimTap me? Here onap yin Tonka OesiHimn
KapacTeipblianbl? OHBIH OacThl cebebi, OapiblK AeHeC TepTOyphIIITapFa
KATBICTBl KacueTTep, ¢opmynanap Oap. Onap, TepTOYpHILITApAbIH ayAaHbIH
Taly (opMmynacel, TOPTOYpHIITAPFA 1IITEH >KOHE CBIPTTail HMIEHOEP CHI3YABIH
KaFaalIapel, TOPTOYPHIITAPIBIH 1ITKI OYPHIIITAPBIHBIH KOCBIH/IBICHI JKOHE T.0.
byn >xarnmail kanmel JeHEC TOPTOYpPBIITApFa KATBICTBI MOCENeNepAl KeKe
KapacTblpy KaXeTTUIIMH Heri3ieial. A, Here AeHeC TepTOYpHIIITapaAblH
lIiHeH Tpamneuus OackamapelHaH OejeKk KapacTbIpbuiaael?  MyHarsl
OacUIBLIBIKKA aNIBIHFAH KaF1ai 01 TOPTOYPHIIT KaObIpFaIapbIHbIH MapaIesIiri.
[Tapannenorpamm, poM0, TIKTepTOYpHIIL, KBaJgpaT (UTypalapblHbIH €H 0acThl
epeKLIeNiri oylap/IblH KapaMa Kapchl KaObIpFaiapsl napaieln. Al TpanelusHbIH
Kapama Kapchl €Ki KaObIpFachl apajuies O0IFaHbIMEH, KaJIFaH Kapama Kapchl ekl
KaOBIprachl mapasuien emec. J[om ochl jkarnmail Tpamenusiia, KenTereH Oacka
TOPTOYPHIIITAP/IA KOK KACHETTEPI1H Nai1a 0orysiHa anbin kenezi. Coi cedbenti
OCBI JKaFIaiiap TpaneusHbl )KeKe KapacTThIpyFa Heri3 6ombin typ [7,8,10].

Kammer,  TepTOypHIIITAp  Tpamemws, —MapajuiesiorpamMM, — poMmo,
TIKTOPTOYpHIII, KBajaparTineH OiTin KanMmaiael. TepTOypbhIITapslH AEIbTOU,
aHTUIIApAJUIEIOTpaMM HEMece KOHTpHapajieiorpaMM JeN aTalaTbhlH JKOHE
KYpbUIbICTap/a, apXUTEKTYypajia, COyJIeT OHEpiHe KMl Ke3JEeCeTiH TypJepi Jie
Oap. IlapamnenorpamMm, pomMO, TIKTOPTOYpHINI, KBaapaT QUrypagapblHbIH
JTMOTOHOJIJIAPhIHA KATHICTHl KACHETTEPIHIH CHUMATTapblH TOMEHT1 KecTeleH
Kepyre 0oyajbl Aen ONIaiMBbI3.
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MOTOHOJIIA
Jnoronomnma A A
Juorononnap pbl
pbl  KHIJIBICY
TeprOyprimTa ) pl  ©3 apa| Jlmoronomnna | GypeImrap
HYKTECIH/IE )
p Kax MEPIECHIUKYN | PbI TEH. Bl TeH €Ki
. sp. OoITKKe
OomiHeml. )
Oeemi.
ITapannenorpa
P P 4 ) Kok Kok Kok
MM
Pom0O Ha Ha Kok Ua
TikTepTOYpHI o YKok Vo YKok
11
KBagpar Ha Ha 5 o) 5 o)

1. ITapamienorpam nmepuMeTPiHiH OHBIH YJIKEH AUaroHaiine KaTbiHackl K, K > 2-
re TeH. Erep yikeH auaroHans napajuiegorpaMHblH OypbiubiH 1 @ 2
KaTbIHACBIHAA OeeriHi Oenrini OoJca, mapasiesorpaMMHBIH OypbIIITapbIH
TaOBIHBI3.

Bepinreni: ABCD — napannenorpamm

4 k; T.K: ZA, 2B, 2C, 2D -?
dz
[Hemryi: AC — 6epinren ABCD napanienorpaMMHBIH YJIKSH JHATOHATI.

£<CAD=0, £BAC=2q.
AD xalOwipraceinbiH kanrackl petinae CD kecinmicine TeH, DE  kecinmicin
KYpPrizeMis.

£ADC 180°+ «

ya =4 = =
AEC= £DCE= — —

AACE: Cunycrap TeopeMachl OOHBIHIIA:
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(04

AE _AD+DC _k sinz ACE _ cosgf_ 1 )
AC v 2
4.cos? Oi= 2_+ 3; 2coso = i+ 1; oL = arccos E;
2k k 2k
ZA =3 £ZB=m—-—30
Conna,
2+Kk 2+Kk
£ A = 3arccos —ok—s £ B =m — 3arccos —oi—
Kayabsi: £ A = 3arccos i; LB=mn— 3arccosik.
2k 2k

2. ABCD xBanpatsl MeH meHOep menoep C nykrecinae AC Ty3yiHe THETIH eTill
OpHaNacThIpbUIFaH, aj meHOepaiH ueHTpi D nykrtecimen AC Ty3yiHiIH coi
KarplHIa OpHaymackaH. D HykTeciHeH anbpiHFaH mmeHOepre 120° OypbIbiH
Kypaiael. bepinren meHOepMeH mIeKkTenreH meHOEpiH ayAaaHblHA KBaapaT
ayJaHBIHBIH KAaThIHACKIH TAOBIHBI3.

B a C
45N p
(0]
a
5
A a D
bepinreni: ABCD — kBanpar 2EDF = 120 DoO=_" _ = _ L.
cos30° % V3
T.K: SABCD —7?
Smeﬂ6. 2
2 _
ACDO = D02 = a2 + r2 — 2arcos45% (__r) —a2 4+ 12 —2ar- ¥Z; =
V3 2
42 — 12 = a2 — \/2ar;
3 2
= - 2 _
3 —V2ar;, = r2 =3a —3v2ar

= 3az — S\Ear —r2 =0;
_ 3+/2r + +/30r2

D=18r2 —4-3-1r2 =30r% = a

N =

6
3v2r + /30r
Sapcp _ 2% _ (R/24+/30)2 _ 1842+/2-3+/30+30 _ 4g+17\/1q_= 4415
Sweng. ré 36mr2 36m 36m 3’
KayaOnr: 4415,
3n
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3. ABCD pomObiHBIH gofan OypeimbiHaarkl B Tebecinen BM xone BH
oumikTikTepi KypriziireH. BMDN TepTOypeimbiHa 1 cM paguyc 1mieHOepi
xasbutral, erep LABC = 2arctg2 Gosnca, pOMOTBIH KarbIH TaOBIHBI3.

B b
N
a 5 r 0
r \ y
- rg v
A M T D

bepinreni: ABCD — napannenorpamm
r=1cm; 2ABC = £ADC = 2arctg2; <+£A =mn— £ABC=«(;
T.K: a—7?

AD=AB=a AM=a-—_; MF = 1cm;
2
1 1 1
AOFD: tg<FDO=__; — tgarctg2)=__ . - FD=_;
FD FD 2
1 3
MD=1+5=5;
2 2 3 3
a—_ a—_
AABM: cos(m — 2arctg2) = 2, - —cos(2arctg2) =__ 2;
a s a
=—a 312—a
arctg2 = o - tg=2; cos2a =2 - 2cos2a—1 = ;
a a
tgo = V—1— 1 1 :
cos?a L= 4= cos?a L - cos?a
3
costoe=1; - cosa=\/1_—; 2-i—1=5_a; - 2a—a=3-—g
5 5 5 a 5 2
Zazi; - azi XKayaOnr: a=f
5 2 4 4

4. IMapannenorpaMMHBIH iMIiHAE paanychl 6 GonaThH eki Oipaei meHoOep 6ap,
oJIapbIH OpKaiChIChl apaylieNorpaMMHBIH OYHipiHe, €Ki Heri3re jKoHe eKiHII
nieHOepre KatbICThl. Byiip karbl 9 : 4 KaThICTHI J)kKaHACy HYKTECIMEH OeiHe/].
AynaHblH Ta0y napajuiesorpamma.

10
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B ¢
K 0, 0,
4 E M N D
bepinreni: ABCD — napannenorpamm
r=01M = O2N;
0102 =6-2 = 12;
AK = Ex; k — AB kaObIprachkl OOWBIHIIIA KAaHACY HYKTECI.
4
BK=x; M, N — AD ka0siprachl OoiibIHIIIA XKaHACY HYKTEC]
01, O2 — eki menbep HeHTpIepi
T.K: SABCD—? [emnryi:
/BAO + 2ABO = 1 (/BAD + 2£ABC) = 1. 1800 = 909;
1 2 2 2
£2A01B = 909; (TikOypsbILI)
9
KO12 = BK-KA; - 62_ .. o x(=16 - x=4
=X'7X;
9 4
AK=Zx=9; - AM=AK=9; - ND = BK = 4;

AD=AM+ MN + ND =AM + 0102 + ND=9 + 12 + 4 = 25;
Sascp = AD - BE = 25-12 = 300.
XKayaber: Sasco = 300.

5. ABCD napamnenorpamMmMbidblH 1miHae BCD ymOypbImbl T€H KaKTbl
6onateinail etin K nykreci ansinaasl. K nykrecinen AD, AB xone BC
Ty3yJiepiHe AEHiHT1 KAlIBIKTHIK ColKeciHie 3, 6 jkoHe 5-Ke TeH eKeHi
6enrini. [TapannenorpaMm nepumMeTpiH TaObIHBI3.

N D

A
Lofe | a
\ ;
T L 0
i 5
wul i

B P 2

Bepinreni: ABCD — napannenorpamm

KN = 3; KM = 6; KP = 5;

CD, AD, BC ty3ynepine K HyKTeciHe TYCIpUJIreH NepreHIUuKYIsp

11
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T.K: P—?

[Hemryi:

CD =KC =KD = 3 AD = BC = b; 2KDN = q;

£KCP = £BCD — 60° = (180° — £ADC) — 609 = 120° — LADC
= 120° — (a + 600) = 600 — q;

£DKN xone 2CKP;
KN 3 KN 5
= me wme 2T T smer—w T s =
3

sina - sin(600 — (x)'

15sina =3 (\Ecosa — l_sinoc) ; tga = 3\/3__;
2 2 13
1 13 3v3
cosa=—_____ = ; sina = ——
Vi+tgza 4 14
3 14 a3 14 V3

MQ=MK+KQ=6+7=13;
NP >xone MQ — napautenorpamm ouikrikrepi (ABCD).

CD-MQ 14-13 91
BC: PN = CD - MQ; b=BC= =V3 = ;
PN 8 43

14 91  49v3
AB+CD+BX+AD=2(CD+BC) =2(—+ —) = ;
V3 43 2

)

KayaOpr: 423,
2

ABCD napannenorpammsiaia BCD 6yperiust 150°, an AD TaGanb! 8-re TeH. A
Tebeci apkbuibl 0TeTiH CD chI3bIFbIHAH OTiN, D HYKTECIHEeH 2 KalbIKThIKTa AD
HET131H KUbIN OTETIH IEeHOEePAIH paANyChIH TaObIHBI3.

Bepinreni: ABCD — napannenorpamm
£BCD = 1500; AD = 8;
T.K: R—?

12
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Memryi: Kocunycrap Teopemacs:

a2 + b? — 2abcosa = ¢?
K — CD ka0bIprachlHaH IEHOEPMEH jKaHaCy HYKTECI.
M — menbepain AD kaObIpracbIMeH KHBUIBICY HYKTEC;
DM=2;
DK = VDM - DA = V2-8 = 4;
Kaykreci DC coynecinze,
MK? = DM2 + DK? — 2DM - DK - cos30°;

V3
MK2=4+16—2-2-4-  =20-8V3=4(5-3);
2

DMsin300 1

sinZMAK = sinZDKM = —MK = W(;

R=_ MK ='MK2 = 2(5 - 23);
2sinZMAK 2
Erep K aykreci D nykrecinen co3puran DC Ty3y GolibiHa xarca,
MK?2 = DM2 + DK2 — 2DM - DK - cos1500 = 4(5 + 2v/3);
DMsin1500 1
sinZMAK = sinZDKM = KM KM’
MK 1

R = SSinzMAK = 2 MK? = 2(5 +2V3);

Kaya6sr: 2(5 + 2V 33.

7. imamerpi v/ 10 Gonatsin men0ep ABCD TikTepTOypbIIIBIHBIH Kepiiiiec A
xoHe B Tebenepi apkpuibl oTeni. C HYKTECIHEH IIeHOepre TYCipUIreH »kaHama

y3biHAbIFE 3 TeH, AB = 1. BC kaObIprachIHbIH Y3bIHABIFBl KAOBUIIAN anaThlH
OapibIK MyMKIH MOHAEP1 TaOBIHBI3.

])

C Telbeci meHOepAiH CHIPTHIHIA OpHaNTacKaHbiH eckepiHiz. CK -
kepcerinren Tanrerc ("K" - sxkanacy Hykreci) 60sceiH. Erep mexnOepae A sxoHe
B HykTenepineH 6acka ochbl TIKTOPTOYPBILIIIEH OpTaK HyKTenep 0oimaca, OHJa
CB cermentin P HykTeciHaeri meHOepMeH KUBUIBICKAHFa JEHIH JKalFacThlpa
oThIpbill, ABP TikOypbIThl YIIOYPBIIIBIH anambl3, OHBIH AP runoreHy3acsl
meHOep/IiH quaMeTpi 60mbim Tadbu1aasl. COHIBIKTaH

BP = VAP2 — AB2 =vV10—1=3;

13
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TaHreHc *oHe CEKTaHT TeopeMachl OOMbIHIIIA:
BP(BC + BP) = CK?, nemece BC(BC+ 3) =9,

Ochl xepJeH: BC = i\/‘&- 1;
2
Erep menbep TikrepTOYphIITH A jkoHE B HykTenepiHeH 0acka HYKTelepae

Kecin eTce, OHJ/Ia TUICTI TeHIeY Keneciaei 6omamapl
BC(BC—3) =09.
Onbly TYOIpi —
3 _
BC =5 (V5 + 1);
KayaObr: i(\/% +1).
2

8. TlapaurenorpaMMHBIH KaObIpraigapbl 4 cM oHE 6 cM. YJIKEH KaOBIPFachl
OpTachlHaH Tapayuienb Karbl 45° OypblnTa KepiHemi. AymaHblH Taly

napajuiejiorpamMmma.
B K

b

4 N D
Bepinreni: ABCD — napannenorpamm

AB=4cwm;
BC = 6 cm;
K — BC kaObIpFachIHBIH OPTaCHI.
£AKD = 459;
T.K: SaBcD =7
lemryi: KN||AB||CD ®anec teopemacsi 6oiibiamra:  AB||CD||KN; BK=
KC;
AN = DN, conga KN — menunana AAKD. Kocunycrap Teopemacer: AAKN sxone
ADKN;
AK? = ANZ2 4+ KN2 — 2AN - KN - cos£AKN;
DK2 = DN2 4+ KN2 — 2DN - KN - cos2DKN

= ANZ + KN2 — 2AN - KN - cos(1800 — £AKN)

= ANZ + KN2 — 2AN - KN - (—cos£AKN)

= ANZ + KN2 — 2AN - KN - cos£ZAKN;

14



SDU Bulletin: Pedagogy and Teaching Methods 2022/3 (60)

AK? + DK? = AN? + KN2 — 2AN - KN - cos2ZAKN + AN? + KN2 — 2AN - KN

AD 2
- cos2ZAK = 2AN?2 + 2KN2 =2 - (7) + 2AB2
C?2 BC2 BC?2
=2.-(—) t2AB2=2-__ 2 _ — 2.
( 5 4 T2AB 5+ 2B
AAKD:
AD? = AK? + DK2? — 2AL - DK cos2AKD; BC2
BC2 2 2AB2? —
AK-DK = AK* +DK2 —AD2 _, +2AB —BCz _ L
. 0 2.
2 %o_sﬁﬁl(]a? 2%)545 o
_ 2:16— 37 _18 14
= . 2 = 2 — = —== 7\/2"
) v2 V2 V2 V2
Saakp = 5 AD - h;
1 1 1 1
SaaBK + Sapck = 2—-BK-h+ o KC-h = 2—(BC+KC)-h= 2BC-h
1
= iAD - h = Saakp;

COHJIa,

1
Sapcp = 2+ Saaxp = 25 AK- DK sinZAKD = AK" DK sinZAKD = NZ-

sin450 = 7+/2- Z = 7om2, XKayabsr: 7cMm2.
2
9. ABCD pom6biabiH AD kaObipraceinaH sxanracel D Hykreci peringe K Hykreci

anbiHagbl. AC sxoHe BK Ty3ynepi Q Hykrecinae kubuibicaabl. AK = 14 xone A,
B sxone Q HykTenepi 6 paanyc meHOepiHe xKaTaThIHBI O€NT1Ti, OHBIH opTackl AK
kecigpicine xataapl. BK keciH/l y3bIHABIFBIH TaOBIHBI3.

Bepinreni: ABCD — pom6

AK = 14;

T.K: BK =?

Hlemryi: O —men6ep nentpi. F— AK xaObIpracbIMeH jkaHaCKaH eKiHIII HYKTe.

15
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AAKD — rtenoOyitipai Gomranapiktan (OA=0Q=6), onga 2AQO0 = £0AQ =
£BAQ. Conapikran OQ||AB. Conna, KQ: KB = KO: KA = 4:7,

4KB2 = KQ - KB = KF - KA = 28; BK=7. Kayabsr: 7.

7

AJBIHFaH TaKbIPBINITHI capanTail Kejae TOMEHAETiAed KOPBIThIHAbLIapFa
Kenyre 00aabl IeN TYKbIPhIMIANMBI3:

1. TeptOypeimTapra OaiJIaHBICTBI Ka3ipri Ke3[e TEXHHUKaJa, eMipie
KOJIIaHbUIaTBIH MaTepuanaap eTe Kell. Tonblk TepTOypbimt. I[lTonmemeit
teHci3airi. TepTOypeim TeHci3airi. bpermHaiinep karbiHacel. HproTOH TY3yi.
[Toncene HykTeci. Muken HYKTECI KoHE T.0 JIET€H CHSIKTBI Martepuaigap Oy
KYHJE FBUIBIMJIa FaHa €MeC KYPJbICTa, COYJIEeT OHEpiHJe, TeXHUKaIa KUl
KOJIIaHBUIATBIH MaTepuaiaapAeiH Oip rana Oeuiri. COHABIKTaH MaTeMaTHKara
KBI3BIFYIIBUTBIK TaHBITATBIH OUTIM ayIIBUTAPABIH aTallFaH MOCEIIETIep YKAMIIbI
OlmiMIepiH TepeHAeTy YIIiH (akynTaTuB, KONAaHOAIbl, TaHAAY KypCTapbIH
naibIHay Ke3eK KYTTIPMEHTIH iC IeMeKIIiMi3.

2. TeptOypehimTapra O0alIaHBICTBI TCOPUSIIBIK KOHE KYpJEil ecentep
MEH ONlapIblH IIenIy yiariuiepi O6ep TaHmay Hemece KOoJAaHOanbl Kypcrap
Ma3MYHBIH Ka3ak *oHe opbic Turaepinae (Opwic TUTIHAE A¢ OV TaKbIPHITKA
apHaJFaH MaTepUasIap JKOK Jeyre 00Jajpl) JalbIHAay KEPEK JIeM eCenTeimMi3
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THE METHODOLOGY OF TEACHING STUDENTS TO SOLVE
COMPLEX PROBLEMS RELATED TO RECTANGLES (EXCEPT
TRAPEZOIDS)

Abstract: In general, whether in nature, everyday life, science and
technology, there are things that have the shape of a quadrilateral more than
triangles, or things that have the shape of a triangle. Therefore, students who are
currently sitting at the desks of secondary schools, in the student audience, must
have in-depth knowledge of these issues in order to be functionally literate in
mathematics. And the problem that helps a lot in the practical implementation of
these situations is to learn how to solve complex problems that encourage
observation, analysis, assimilation of visible, invisible properties, features of
these materials. Solving complex problems, according to our observations,
contributes to improving not only the practical qualifications of students on these
issues, but also theoretical. Therefore, in the proposed article we will talk about
complex problems and ways to solve them related to rectangles, except
trapezoids.

Keywords: Rectangle, types of rectangle, parallelogram, rhombus,
square, rectangle and their types, properties of parallelogram, rhombus, square,
rectangle, elements of parallelogram, rhombus, square, rectangle, formulas for
finding the area of rhombus, square, rectangle parallelogram, Menelaus'
theorem, Ptolemy's theorem, parallelogram drawn on a circle from the inside and
outside, a rhombus, a square, a rectangle and the circumstances arising from it.

K. T. Kaiioin6aes', H. b. Yanuxan®
lyuusepcurer umenu Cyneiimana Jemupens, . Kackenen, Kazaxcran
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OpnabacuHckuii paiion, Typkecranckas 001acTb
*e-mail: dzhanbulat.kayinbayev@sdu.edu.kz

METOJUKA OBYYEHHUS OBYYAIOIIUXCS PEHIEHUIO
CJIOKHBIX 3AJIAY, CBSI3BAHHBIX C TPSIMOYT'OJIbHUKAMUA
(KPOME TPATIEIIN)

AHHoTanus: B nenom, Oyab To B IpUpo/ie, TOBCEIHEBHOM KU3HH, HAYKE
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U TEXHHKE, €CTh BEIIH, KOTOphIe UMEIOT (pOpMy UYEeTHIpeXyrolbHUKA OOJIBIIIE,
YeM TPEYTrOJIBHUKH, WM BEIlM, KOTOphle HMEIOT (GOpPMYy TpEyrojbHHUKA.
[TosTomy  oOyuarommecsi, KOTOpbIE  CETOAHS  CHAAT 32  [apTaMu
00111€00pa30BaTENbHBIX IIKOJ, B CTYACHYECKOH ayIuTOPHH, JOJKHBI UMEThH
ryOOKHe 3HaHWA 10 OSTUM BOIpOCaM, 4YTOOBI OBITh (YHKIMOHATHHO
rpaMOTHBIMH TI0 MaTeMaThke. A mpoOiiemMa, KOTOpas OuYeHb IIOMOTAeT B
MPaKTHYECKON peasn3aliy 3TUX CUTYalHH, - 3TO HAYYUThCS pelaTh CIO0KHBIC
3agayd, MOOyXKIaromue K HaONMIOICHNIO, aHAIM3Y, YCBOCHHIO BHUIUMBIX,
HEBHIMMBIX CBOWCTB, OCOOCHHOCTEH JaHHBIX MaTepuaioB. Pemenne ciaoXHbIX
3a7a4, MO HAIIUM HaOJIOJEHUSM, CIOCOOCTBYET MOBBIIICHUIO HE TOJBKO
MPaKTUYECKON KBajdu(uKanuu oOydyaromuxcs IO JaHHBIM BOMpOCaM, HO U
Teopernueckoil. [loaToMy B mpemyiaraeMoil CTaTbe€ pedb MOUAET O CIOXKHBIX
3ajadax M Croco0ax MX PEHICHHUs, CBSI3aHHBIX C NMPSMOYTOJbHHKAMH, KPOME
Tparenui.

KnwoueBsie ciaoBa:  [IpsAIMOYronpHHK, BUABI  NPSIMOYTOJbHHUKA,
napajuiesorpaMM, pomoO, KBaapar, NPSMOYIOJNBHHUK M HMX BH[BI, CBOICTBa
napajuieiorpaMma, — pom0Oa,  KBajapara,  HpPSMOYIOJbHUKA,  AJIEMEHTHI
napaJuienorpaMmma, pomoa, KBajipara, NpsMOyroJIbHUKA, (POPMYIIbI HAXOKICHHS
wiomaan pomba, KBaapaTa, NPSMOYroJbHUKA NapailiesorpaMma, TeopeMa
Menenas, Tteopema Ilronemes, mnapauienorpaMM, HApUCOBAaHHBIA Ha
OKpY)KHOCTH W3HYTPH U CHapyX, pomO, KBaapar, MPsIMOYrOJIbHUK U
BBITEKAIOIINE U3 HErO 00CTOSITEIHCTBA.

Kenin mycmi 26 Maycvim 2022
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KYPAEJII TPUTTOHOMETPUAJIBIK TEHAEYJEPAI INELTY
TIOCIVIAEPI

Anparna. Xammel opra OuriM  OepeTiH MaTeMaThka IOHHEpl

Ma3MYHBIHJIAFBI KYPJEN Macelenep i Oipi TPUTOHOMETPHUSIIBIK TCHICYICPIi
mrery  moceneci. bi3giH  olbIMbI3IIAa OHBIH ekl cebebi Oap. bipinmrici,
TPUTOHOMETPHSUIBIK ~ MOceleNiepaiH  TyOi anreOpaiblk Mocelenep eMmec,
TEOMETPUSUIBIK ~ Mocenesep.  Aunaiia, TPUTOHOMETPHSUIBIK  Mocelsesep
reoMeTpusira KaparaHga AnreOpaga Hemece AureOpa  JKOHE — aHANIU3
OacTamanapblHla KON  KOJJaHbUIaAbl. EKIHIIIJEH, TPUTOHOMETPHSIIBIK
MoceJIeNIepMEH KYMBIC yKacaraH/1a KOJJaHbUIaThIH (hopMynanap ete kem. JKoHe
OHBIH O9piH ecKe yCcTay 6Te KUbIH.
TemeHnae, Kypeni TPUrOHOMETPUSIIBIK €CeNTep/l eIy IiH op TYpJi Tocuiaepi
capanTtanazabsl. Con CUSKTBI, Oy ecenTep/i *alnbl opTa O11iM GepeTiH MeKTen
MaTeMaThKa TOHJEpl MyFaliMaepl MaTeMaTHKa T[IOHIHE KBI3bIFYIIBLIBIK
TaHBITKAH OLTIM alylIblUIapFa YCbIHCA JYphIC Oosap el Jen oinaimbl3.

Tyiiin ce3nep: Tenney, kypneni TeHIEY, TPUTOHOMETPHSUIBIK TEHJEY,
TEHACYAIH  WIemiMi,  TEeHJIEyIIH  aHbIKTadly  OOJbICh,  (opmyia,
TPUTOHOMETPHSUIBIK (hopMyInanap, MOJAYNb, apThIK TYOip,TPUTOHOMETPHUSIIBIK
GyHKIUSIApABIH MOHJAEpl, KapamailbIM TPUTOHOMETPUSUIBIK TEHAEYJEpaiH
HIenIiMIepiHiH popMytanapsl .

Tpuronomerpust (rpek. trigdnon — ymoOypbIlI KOHE metreo — eJey,
neMeK, «YIIOYpBIIITHl OJIIIey» JIereH MarblHa Oepefll) — TPUTOHOMETPUSUIBIK
GyHKLIUSIAp JKOHE OJIAp/bIH I'eOMETpHsiia KOJIIaHbUTYBI JKalJIbl Macesenepal
3epTTEUTIH MaTeMaTHUKaHbIH  cajachl. SIFHM, TPUTOHOMETPUS — O
MaTeMaTHKaHbIH OeJiMaepi O0JbIN TaObIIAThIH, «AJITeOpaHbIH» HEMeCe
«Anrebpa xoHe aHanmu3 OacTaMaaapbIHBIHY, TINTI «[ €OMETPUSHBIHY» KaHIanaa
6ip canacel emec. O, MaTeMaTUKaHbIH aThl aTaJIFaH calajiapbIMeH Oip JeHrei e
TypraH 0ip 6emimi. COHIBIKTaH, TPUTOHOMETPHS KOIITEreH eNJIEp/Ie, COJI CUSKThI
ke3ingeri Kenec OpmarbiHAa @ JKUBIPMACHIHIIBI FACBIPJbIH, HETi31HEH COHFbI
HIMperiHe JediH *alrbl 011iM OEpeTiH OpTa MEeKTenTepae OOJICHIH, KOFaphl OKY
OpBIHIApBIHIA OOJICHIH KEKe MOH PETiHJe KapacThIPbUIFaH, OKBITHIIFAH.
«TpuroHomerpus» TEpMUHIH HeMic FaibiMbl, bapTonomeyc ITutuckyc (1561—
1613 xpinmapaa emip cypren), 1595 xbuibl, ochbiHIal aTIieH MaTEMAaTHUKAJIBIK
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KiTan IIbIFapy HETi31HAEe eMipre, FhUIBIMU aifHaJIBIMFa allbIll Kemml. Auaiina,
TPUTOHOMETPHSUIBIK MaTepUaIapbl agamaap epre 3aMaHAa-aK KOJJIaHFaH.
Atan  aiiTkaHaa, epTe 3amMaHlIa, TPUTOHOMETPHUSUIBIK  MaTepuaiiap
aCTPOHOMHMSAJIA, APXUTEKTYpaaa, TeoIe3usa, TeOMETpHsIa KOJaHblIca Oy
KYHAEp/le TPUTOHOMETPUSIIBIK MaTepuanjap (Qu3MKka MEH HWHXepHsa,
reorpadusiia sxoHe T.0 canaigapaa KeH KOJAaHbUIaAbl. AJl, MAaTeMaTHKaHBIH 3
1I1H/1€ TPUTOHOMETPHUSI KOJIIaHBUIMAaNUTBIH calaHbl TAOYKUbIH. Tpuronomerpust
— «Cannap» Teopusiceiga(Komrieke CaHHBIH TPUTOHOMETPHSITBI TYPi, DUjep
dbopMyIacer), I'eomerpusna  (YmOypelmrapabiy OypeIITAPEI  MEH
KaObIprasapbiH Tadbyna, Cunycrap xoHe Kocunycrap, TanreHcrep TeOpHsCHI
)oHe T.0), AnreOpaHbiH, Anredpa KoHe aHAIM3 OacTaMaapbIHBIH OPHEKTEPIH
TYpPACHAIPY/E, TCHALYIEPI MEH TEHCI3IKTEPIH MIENTyie KeH KOJIAHbLIA b,
TinTi, TpuronomerpusiuplH «Cdepanblk TPUTOHOMETPUS» JIeNl aTalaTbiH
casmacel, EBKIMATIK OonbIm TaOBUIMAMTHIH, cdepanblK YIIOYPHIITAPIbIH
OypBIITapbl MEH KaOBIPFalapbIHBIH aPAChIHAAFbl TOYEIALUTIKTI 3€pPTTEeH .
TpUTrOHOMETPHUSIIBIK TCHICYJIEP/II MICITy MICceeciHe apHaIFaH eHOSKTepAl eKi
Tonka Oemyre Oomaapl. Omap, aumbel Ke3 KeNreH TEeHICYNepHAi IMIeuryIiH

Macesenepine apHaJIFaH enbekrep[1,2,3,4,5] JKOHE TEK KaHa
TPUTOHOMETPHSITBIK TEHACYIEePi IeTry MaceJecine apHaJIFaH
enoekrep[6,7,8,9].

JKanmer Oimim OeperiH opra MekTen «AmreOpa», «Anredpa >XOHE aHAIH3
Oacramanapbl» TOHJEpIHAEC TPUTOHOMETPUSIBIK Marepuanaap, «Herisri
TPUTOHOMETPHSUIBIK (hopMyTanapy» Ael aTaliaTblH TOMEHT1 anThl GopmyranaH
Oactay anbim, apsl Kapaii, «Kentipy hopmynanapsi», «Kocy dhopmynanapsi»,
«Kaptsl OypsIITHIH (GopMynacel», «Koc Oypblll, yII eceleHreH OypbIIIThIH
KoHe T.0 popmynanaps», «JlopexeHi ToeMeHIeTy (GopMynagaps»,
«TpUTOHOMETPUSIIBIK  (PYHKIUSIIAPIBI KOCY MEH azaiTy Qopmynanapsy,
«TpUroHOMETPUSIIBIK (pYHKUMsUIapAbl KeOelTy ¢opMynanapel», «OMmbedarn
TPUTOHOMETPHSIIBIK KOWBIIBIMAAD HEMece alMacThIpysiap» Jer OH cajara
OetiHe.

Heri3ri TpuronomeTpusiibsik popmysanap,

sin?x + cos?x = 1,

Sina cosa
tga = , ctga = )
cosa :
tga-ctga =1, sna )
1
tg?x +1 = , ctgix +1 = .
cos?x sin%x

Ken xargaiina, Kypaeni TPUrOHOMETPHSUIBIK TEHAEYJIEp/l ey ToMeHAer1aei
AITOPUTM HET131H/€ KY3€ere acapl:

1 TpuroHoMeTpHsUIbIK  TeHAEYJNepAl Iuenry  OapbiChIHIA  OapibIK
anre0paibIK TYPJICHIPYIep/l KoJilaHnyFa 0601aapl (Kakmiara ainy, opTak
KOOEUTKIIITI KakKIIajaH IIbIFapy,KpIcKala KeOelTy Qopmynanapsl,
JIOpexere LblFapy, TYOIp/ieH LibiFapy,ke0eHTIHAIHIH Here TeH 0oy
KaFaaibl, KBaJpaT TEHACY/1 LNy jKoHe T.0).

2 Erep TpuroHoMeTpusIIbIK TEHJIEY MOy IbAA O0JIca HeMece HppaliMOHal

21


https://ru.wikipedia.org/wiki/%D0%90%D1%81%D1%82%D1%80%D0%BE%D0%BD%D0%BE%D0%BC%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%93%D0%B5%D0%BE%D0%BC%D0%B5%D1%82%D1%80%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%A4%D0%B8%D0%B7%D0%B8%D0%BA%D0%B0

SDU Bulletin: Pedagogy and Teaching Methods 2022/3 (60)

OoJsica annbIMEH MOAYJbJAH HEMece MPPalMOHAIIBIKTaH KYTBUTYJBIH >KOJIBIH
onacteipy(Ou1 YIIiH OllapMeH SKBUBAJIICHTTI apHAYJIBITEHACYIEp HEMECe
TeHaeyIep xkyieci 6ap. Comapapl naiiataHykepekx).
3 Dbepinren TpPUrOHOMETPUSIBIK TEHJEYHl OachlHAaH asFbIHA JACHiH
MIEITY/iH TOJIBIK aJITOPUTMIH OipJieH oiian Ta0y eTe KublH. COHJIBIKTaH
OFaH ThIpbIcHaraH xeH. Oyan na OepiireH TeHIeYl KapanabiM Typre
OipTiHAeI, KaJaM KagaMMeH KEJTIpY JKOJIBIH 13/1ey KepeK.
4  TpuUTrOHOMETPUSIIBIK TEHACYAIH MYMKIiH 0OoJIaTBIH MOHIH
eCeMIbIFapyAbIH 6H O0MbIH/IA KOHIIAE TYPY KEPEeK.
5 TpuroHOMeTpHUsIIBIK TeHACY nrenry OapbIChIHIA opOip
TPUTOHOMETPHUSIIBIK (DYHKIMSIIAP/IbIH KaCUETTepl KOHIIIE TYPY Kepek.
6 TpuroHOMeTpUSAIBIK TEHIACYAIH Ko0i OIpTeKTI TPUTOHOMETPHUSIIBIK
TeHaeysiep OOJbIl KeNeTiHi sSFHU OIpTeKTI TeHACYJNepAl IIemry
TOCUTIEPiHIH MYH/1a K11 KOJAAHBUIATBIHBIH €CKEePy KaxkeT.

Temene ochl JKarmaiiiapIbIH HAKTHI iCKe acy JKaFJaiiapbl MbICAIIAPIbI
HIeIly HeT131He KopceTiie .
1. cos®x — sin®x = ~~cos?2x Tenneyinin 270° < x < 320° apanbIFbIHIAFbI
8

HIENIIMIH TaOBIHBI3.

a = cos2x, b = sinZx nmen Genriney eHTi3im alaibIK.
coséx — sinx = (a3— b3) = (a — b)(a?— ab + b?)
c0s22x = (cos2x — sin2x)2 3 (a—b)?

(a—b)(a?2 —ab + b?) =_8_(a —b)(a—Db)

13

__(a=-b)la-b)=0
8

1.(a—b) =cos?x — sin2x =0

€0s?x — sin?x =0

(cosx — sinx)(cosx + sinx) = 0

COSX = sinx — tgx = 1—>x=7;+7tk,kEZ

(a —b)(a? —ab + b?) —

CcosX = —sinx —»tgx = —1 —»x = —”Z+ mn, n€Z
2.(a2—ab+b2)— 3(a—b) =0
8 13
(cos*x — cos2xsin2x + sin*x) —_&(coszx —sin2x) =0
13
(cos*x + 2cos?xsinZx + sin*x — 3cos2xsin?x) —___ (cos2x — sin2x) = 0
13
((cos?x + sin?x)? — 3cos?xsin?x) —____(cos?x — sin?x) = 0
in2 13
(1- 3sin?2x 7 (cos2x) = 0
7 )" 8
2tgx
sin2x = m
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1-— tgzx
COS2x =
41+t%2x2 1+tgzx

24tg2x — 13(1 — tg*x)
8(1+ tg?x)2

(8(1 + tg2x)

21tg*x — 8tg?x —5=10 (1+tg?x)2+0 -1 +tg>x #0 —
tg?x # —1 -0
tg’x = a
21a2—8a—-5=0
D =484
5 1
ar = 7,612 -3

tg’x = —>tgx—+\/ —>x—+arctg\/ +T[kkEZ

Nl

1
tg?x = —_—0
3
ConbiMeH OepiireH TeHIey i Ienrimi anbiHabl. Enal OepiireH apalibIKTarhl X-
TiH MOHIH Ta_0albIK:
1. X:4_+1Tk,kEZ

s
e=0:x=_ Ggpiitren apasibIKTa KaTIai by
k= —1: X = —___Gepinren apabIKTa aTIaimr;
k=-2:x=— 7 : &
: epiireH apabIKTa KaTIIai Ibl;
4 0 ’
k=1: _ 5m . o
= 1: X =_ " Gepinren apanblKTa )KaTIaiIbl;
3n . o
k=2:x= OepinreH apanbIKTa XKaTrnanabl.

4
2. X——4_+1Tn nez

k=0:x=—4 6ep1nreH apabIKTa JKATIIaNIbl;
k=-1:x= —_6ep1nreH apaJIbIKTa JKaTIAMHIbI;
9 . .
k=—2: x=—""0epinren apanbiKra )aTamsl;
4
3n

k=1:x ——;—0OepiireH apajbIKTa KaTIanisl;
T

k=2:x= - OepiireH apabIKTa KaTabl.

3.x= iarctgx/s_ink,k €Z
7
5 . .
k=0: x = tarctgV- OeplIreH apajibIKTa >KaTHai Ibl;
7

k=-1:x= tarct g\/5 — 1 OepuIreH apajiblKTa XKaTmanabl;
7
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k=-2:x= iarctg\/5 — 21 GepiireH apaibIKTa >KaTIai b,
7

5 . .
k=1: x= iarctg\/ _+m OepuIreH apaibIKTa XKaTIal b,
7

k=2:x= iarctg\/g_ + 2w OGepiireH apajbIKTa JKaTHanIbl.
7

KayaOpr: 315°. _
2 251nX_251n X+ g Sinx _ 3,0 <x <360
Ccos3X COS2X COsX

sinx — t jen OenriJiey eHri31N alaMbl3;
CosX

213 — 2t2 + 3t = 3,
213 — 22 +3t—3 = 0,
2t2(t— 1) + 3(t— 1) =0,

GE LNy

tgx=1->x= 4—+T[k,k€Z,
Enni 6epinrﬁeH apajbIKTaFbl X-TiH MOH/IEPiH TaOalbIK:

k=0:x=";
g

k=1:x=""
4

K-HBIH KaJlFaH MOHJICpIHAE X-TiH  MOHI OEpijreH apaibIKTa >KaTIaiibl,
COHJIBIKTaH TEHJECYIH eKi TyOipi Oap.

KayaOwr: 2 TyOipi Oap.

3. cos1977 (“_— X) + sin19957x = 2,

TC
(COS(E —x))1977 4 sin19957x = 2,

sin1977x + sin19957x = 2,
|sinx| < 1 xoHe |sin7x| < 1 GonraHabIKTaH, TEHIIK TeK Oip jkarmaiiia raHa
OpBIH/1aTIa/Ibl:

1977y — inx = = T4 21N, n €7
sin??77x = 1 — sinx = 1-x1 . w42k kEZ
sin19%7x =1 —sin7x=1-7y - 421, n€Z x = ___
n 2mk 3 2 VI
T4+ 2mtn= _+ —-k=7n+ _
2 14 7 2

CoHFBI TCHJIK CINKaHmai OyTiH N,K  caHgapsIMeH OpbIHAaIMai b1, JleMek,
€CEITIH MIEHIMI JKOK.

XKaya6sr: Illemnrimi )KOK.

4. 3cos4x + 2cos2x(10cos*x + 3cos2x + sin2x) +3 =10

3cos4x + (4cos?x — 2)(10cos*x + 2cos?x+ 1) +3 =10
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3cos4x + 40coséx + 8cos*x + 4cos?x — 20cos*x — 4cos?2x+1=0
3cosdx + 40cosbx — 12cos*x+1=0

) 1 — cos4x
sin%2x =

) 1 — cos4x
4sin2xcos2x =
2

cos4x = 1 — 8sin?xcos2x

3 — 24sin?xcos?x + 40coséx — 12cos*x +1 =0

3 — 24cos2x + 24cos*x + 40cosbx — 12cos*x+1=0
3 — 24cos?x + 12cos*x + 40cos®x +1 =10

4(cos?x + 1)(2cos?x — 1)(5cos?2x—1) =0

(cos?x + 1)(2cos?x — 1)(5cos?2x — 1) =0

lcos2x=—-1->0
2.2cos?2x — 1 =0 —2co0s2x — cos2x — sin?x = 0 —cos2x — sin?x =0 -
cos2x =0— T

2x=j+ﬂn,nEZ—>x= _+ _.ne€ei
7 . 7 2
COSX = i‘/—5—>x = iarccos‘/—5+ 21k k € Z.

T

KayaOsb1: x = :+ n, n € Z, x = tarccos ‘fi_+ 2nik, k € Z.

z

. . . . 31-[

5. Vi—sin2x = sin3x + cos3x,  TemjeyiHiH [—,2n]  apanbFbHaars!
2

TYOIpJIepiHiH CaHbIH TAOBIHBI3.
1 — sin2x = sin?3x + 2sin3xcos3x + cos23x,
1 — sin2x — sin23x — 2sin3xcos3x — c0s23x = 0
c0s23x = (4cos3x — 3cosx)? = 16cosx — 24cos*x + 9cos2x
sin?3x = (3sinx — 4sin3x)? = 16sinx — 24sin*x + 9sin?x
2sin3xcos3x = 2(4cos3x — 3cosx)(3sinx — 4sin3x) =
= 24cos3xsinx — 32cos3xsin3x — 18cosxsinx + 24sin3xcosx
OchbI TEHIIKTEP/I1 COHFBI TEHACYT'€ KOUBITT BIKIIAMIACAK:
—8 — 16(cos3x — sin3x)? — 8cosxsinx + 24(cos*x + sin*x) = 0,
—32cosxsin? (—x + 1) sinxsin? (x + 112 =0,

T T
cosxsin2 (—x + _4)sin><sin2 x+ _% =0,

T
cosx=0-x= 2—+ ik, keZ,
sin2 n T T

(—x+)=0-sin(—x+ 3y =0 » —x+ —=mKk KeZ - x

4 T 4 4

sin? T = — — Tk, kEZT[’ m T

(X__) =0 ->sin(x— %zO - X — _4=T[k,k€Z - X = 1+nk,keZ,
sinx = 0 - x = ik, keZ

XKayabsr: 2 TyOipi 6onagp:: k=1 - x = 3_11, k=2->x=2m
2
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T
6 V2 cos (x + ) — sinx = |cosx|,

V2 (cosxcos = — sinxsin =) — sinx = |cosx|,
4 4
CoS X — sinx — sinx = |cosx|,

cos x — 2sinx = |cosx|,

1.

COSX — 2sinx = cosx,
—2sinx = 0,

sinx = 0,

X=Tnnez,;
T T

cosx=>0-x€E [—7 + 21m;7 + 2mn] - x = 2mtn,n € Z.
2. —(cosx — 2sinx) = cosx,
2sinx = 2cosx,
t =
gx 1T1,
X=_+TnneE?Z

T m 5t

cosx<0->x€|[— 2_+ 2TIn; 2_+5%T1Tn] > X= —21n,n € 7Z.

Kayabrl: x; = 2mn,n€Z; x2 T+ 21n, n 642.

£ x=14 i
log, ("~ ) =log ((x— 14)sinx),
SInx

(T = (= 19)sinx):

sinx

1
(— x) = sinx,
sin
sin?x =1,
sinx = +1,

i
x=+5+2nk ke Z
Kayabbr: x = i;+ 2nik, k € Z.
3x + 4siny = —11

A —2x + 5siny = z
2

siny = t
3X+ 4t = —17
t —2x+5t=
6x + 8t = —22
{ 21
—6x + 15t =
2
XKyiieneri exi TeHEYy/Ii KOCAMBI3:
23
23t=— >
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t:_l_)siny:—1_>y:(—1)k+1ﬂ+1'[k,kez,
2 2 6
X = —>o.

Kayabor: y = (—1)k1" + mk, k € Z,x = —3.
6

9. tgx(1 — 2sinx) — 2cosx = —V/3
tgx — 2sinxtgx — 2cosx = —V3~
SinX  2sin2x

Mi 2 z—c%)ésﬁx_\/ﬁcoszx V3cosx

—COSsX COSX coSsXx COSX
V1 — cos?x —_2 + 2c0s2x — 2cos2x = —V/3cosx
4coszx —4+/3cosx+3=0

0
cosx—‘/ —x=+" +2T[kkEZ

i
cosx # 0 » x # —+ Tk, keZ.

X=-— 1;_+ 27k, k € Z — 1y06ipi Tenaeyaiy memiMi 601a aaManbl.
XKayabpr: x = =+ 21K, k € Z.

6
10. tg(4sinx) V3

4sinx = T + ik, keZ,
T Tmk
sinx = -+ ——keZ
|sinx| 43 60;AfraH)11,n<TaH omJIa KeJeciJier mentimM 0oJa amaibl:

k=-2:sinx="—-""= "< —1 coiixec KeJIMENIi;
12 4 1>

k= —1:sinx = "— n_= — _> -1,
- 12 4 6
sinx = — _— x = (—1)karcsin (— ™) + 7k, keZ,
6

6
k= Osinx—n <1
x=(—=1)n arcsm( T‘)+1Tn nez,

k=1l:sinx=_ > 1 merrimi >I<0K
3

T
Hlemrimi: x = (—1)karcsin (— _) + 1k, keZ, x = (—1)"arcsin (_) + 1n, neZ.
6 12

Korapbina aliTbUIFaH Macenenep/ii KOPhIThIHIbUIAN Kejle ailTapbIMBbI3:

1. TpUroHOMETPHSIIBIK MaTepHAIAap dCipece TPUTOHOMETPHUSUIIBIK (popmMytanap
eTe Kon. OHBIH YCTiHE, Olp TPUTOHOMETPUSUIBIK TEHIEY/l IIenry OapbIChIHAA
OipHeme ¢GopMylaHbl KolnaHyFa Oonafbl. AJ, €cell IIBIFapyIIbl THIMII
dbopmynansl Taba anMaca 6ipa3 oype OO OacTanka TeHACYTe KauThIN KeJeTIH
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JKarannap KOITen Ke3aece/i. CoHfpIKTaH, TPUTOHOMETPHUSLITBIK
dbopMynanapaeH HAKThI TCHACY TYPIH MIENIyTre THIMIICIH aHBIKTay YIITiH, YJIKEH
ToXipuOe kepek. On aereHimi3, opOip OLIIM aldylmibl TPUTOHOMETPHSIIBIK
TEHJEYJIepAl ISyl YHpPEeHy YIIH eTe KeIl KeJieMJeri TeHACYJepal IIenry
KEpeK.

2. TpuroHoMeTpusUIbIK MaTepHaifap HaKThl alTKaH/A, TPUTOHOMETPHUSIIBIK
dbopmynanapasiH 0ip OipiHEH TYBIHIAWTHIH JKaFqaiIapblH, TPUTOHOMETPHSIIBIK
TEHACYIEPAl IICNy TOCUIIEPiH, dcipece TPUTOHOMETPHUSUIBIK TEHACYIEePIiH
TYOIpIEpiHiH <«OKOFaJbI» KETylH HEMece <«apThIK» TYOIpaiH maiga 0oy
JKarAalIapbelH TEPEH TANJANTHIH OKY KYPaJIbIH LIBIFApy KAXKET eIl eCenTenmis.
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METHODS FOR SOLVING COMPLEX TRIGONOMETRIC
EQUATIONS.

Abstract. One of the difficult problems in the contents of mathematical
courses of secondary general education is the solution of trigonometric
equations. In ouropinion, there are at least two reasons for this problem. Firstly,
the essence of trigonometric problems is reduced not to algebraic problems, but
more to geometric ones. But nevertheless, trigonometric problems are widely
used in algebra and in algebra and the beginning of analysis, rather than in
geometry. Secondly, there are many formulas used when working with
trigonometric problems. And all this is very difficult to keep in mind.

Various approaches to solving complex trigonometric problems will be analyzed
below. In addition, we think it would be right if these tasks were presented by
secondary school mathematics teachers to students interested in mathematics.

Keywords: Equation, comlex equation, trigonometric equation, equation
solution, equation definition area, formula, trigonometric formulas, module,
extra root, values of trigonometric functions, formulas for solutions of simple
trigonometric equations.

Iorc. T.Kativinbaes', b.K. Caxuesa®
lyuusepcurer umenu Cyneitmana Jlemupens, Kackenen, Kazaxcran
2KMM IlIkona-rumuasus Nel0 Kymabeka TamenoBa, Acrana, Kazaxcran
*e-mail: dzhanbulat.kayinbayev@sdu.edu.kz

METO/bI PEHIEHUSI CJIOKHBIX TPUTOHOMETPUUYECKHNX
YPABHEHU

AnHoTauusi. OJHOM M3 HENpPOCTBIX MpoOJieM B  COAEPIKAHUAX
MaTeMaTHYECKUX KYpPCOB CPEIHEro oOliero oOpa3oBaHMs SBISETCS pELICHUs
TPUTOHOMETPUUYECKUX ypaBHEHMH. Ha Ham B3risj, ecTh Kak MUHMMYM JIBE
NPUYMHBI JaHHOU TMpoOsieMbl. Bo-miepBBIX, CyTh TPUTOHOMETPUYECKHX 33134
CBOJIATCA HE K aJireOpanveckuM 3ajadam, a 0osblie k reomerpudeckuM. Ho Tem
HE MEHee, TPUTOHOMETPUYECKHE 3a]aul IIUPOKO UCHOJIb3YIOTCS B anredpe u B
anredpe M Hayvaje aHaiu3a, HeXeld B reoMeTpuu. Bo-BTOphIX, cyliecTByeT
MHOECTBO (HOpMYI, HCHOJIb3YEMbIX MpH padoTe C TPUTOHOMETPUUYECKUMU
3agauaMu. 1 Bce 3T0 04eHb TPYIHO JAepKaTh B MaMSTH.

Huxe OyayT mpoaHanu3upoBaHbl pa3nyHbIE MOIXOJbI K PEIIEHUIO CIOKHBIX
TPUTOHOMETpUUYECKHX 3anady. Kpome Toro, Mbl jaymaeMm, 4To ObLIO ObI
MIPAaBWJIbHO, €CIM Obl 3T 337a4u ObUIH MPEACTABICHB! YUUTEIIMU MaTEMaTUKU
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cpeaHel o01e00pazoBaTeIbHON HIKOIBI 00YYaIOUIMMCS, 3aMHTEPECOBAHHBIM B
MaT€MaTUuKeE.

KiaroueBble  ciaoBa:  YpaBHEHHE,  KOMIUIGKCHOC  YpaBHEHHE,
TPUTOHOMETPUYECKOE YPaBHEHHUE, PELICHUE YPaBHEHUs, 00IaCTh OIpeIeICHUs
ypaBHeHus, (opMysa, TPHUTOHOMETpUUYecKHe (HOPMYIbI, MOAYIb, JIHIIHUMA

KOpPEeHb, 3HAUEHUS TPUTOHOMETPUYECKUX (YHKIUH, (OPMYJbl pelIeHUN
IPOCTBIX TPUTOHOMETPUUECKUX YPABHEHUH .

Kenin mycmi 26 Mayceim 2022
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YIITHII A9PEXKEJI TEHAEYJEPAI HIEITY TOCUIAEPI

AngaTna. Makaia, 3JieMeHTap MaTeMaTUKa ITOHJIEPIHIH «OKaHAPThUTFaH
Oarmapnamara» KellyiHe OailIaHBICTBI ~ TYBIHAAFaH YOIHII  JOpexkeri
TEeHICYJepAl IIenly MocelieciHe apHajfaH. OJeMEeHTap MaTeMaTuka Oy
Oarmapiamara KeINKEeHre JeWiH Je YIIIHII Jopexeni TeHaeysiep Oenrii
JeHreiie KapacThIpbUIFaH. Allaiijla MEKTel MaTeMaTUKACHIHBIH )KaHa Ma3MYHFa
Kellyl OyJl jkaFjaiifa jkaHa cepmiH Oepeni gem oimaiimbiz. Con cebenri,
Makajaja YIIHII Jopexkeli TeHACYJIepAl Mmenryaid skaHa tocuti «Kopmana
(dbopMyInacel» jK9HE OHBIH HETI31HJE LIEMIIETIH €Cell TypJiiepl KapacThIpbLIFaH.
Makayia, MaTeMaTHKaHBl OKBITY OJliCTEMeCi CaJlaChIHBIH MaMaH/JaphiHa,
MYFalliMZIepre, TOKTOPAHTTap MEH MaruCTpaHTTapFa apHaIIFaH.

Tyiiin ce3aep: Tenney,TeHneyaAiH TYypi, TEHACY/IIH HIEIIIMIi, CHI3BIKTHIK
TeHJeyJep, KBaAPaTThIK TeHJIEYNep, KOPCETKIMTIK TeHaeyep, Jorapudumiik
TEHIeYyJlep, TPUTOHOMETPHUSIIBIK TEHACYNep, paIlMOHAIABIK TEHIeYep,
UppalMOHANABIK TEHASYIEep, YILIIHIII Jopexerl TeHaeyep, TOPTIHII 1opexeni
tenaeynep, Kopaana gpopmymnacel, KOMIUIEKC caH, KOMILIEKC TyOipiep

Tenney, >xanmbl OapIbIK canaarbl MATEMAaTHKAHBIH JKOHE OHBIH 1IIH]IE
ocipece JKaimbl OuUTiM OepeTiH opTa MEKTell MaTeMaTHKACBIHBIH €H Heri3ri
Mmoceneci. COHIBIKTaH TEHJEY JKaWJbl 3epTTEy JKYMBICTAPBIH KYprizoereH
matemaruktepmi(1,2,3,4,5,6,7,8) Taby KublH. MOTiHAI ecenTepai MIemry
OapBICHIHBIH TOKCAaH IMalbI3bIHAA €Cell MIapThiHA Kapall TeHAeY KYPbLIaIbl.
ApudMeTHKAIBI KOHE TEOMETPHUSIIBIK IMPOTPECCHs KaFIalibIHIA J1a OCHIHJIAM.
WNHTerpan MeH TybIHIbIFA 0alIaHBICTHI MOCEIIETIEP 1€ OCHI JKaFdaiIbIH ap JKak,
Oep karbiHAa. ['eOMeTpHSUIBIK Ma3MYHJAFbl KypJAedal ecenTepil LIemry
OapBICHIHIA Jla TOKCAH MaibI3 OOJMaraHHBIH ©3iHJC €y NMalbI3bIHA TCHJICY
KypbUtanbl. byn okarmaiimapra 2lieMEHTap MaTeMaTHKa MAa3MYHBIHIAFbI
CBI3BIKTHIK TEHJCYJIEP, KBAAPATTHIK TEHACYJEP, KOPCETKIMTIK TeHACYIEp,
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Jorapu@UMIIK TeHIEYJep, TPUTOHOMETPUSIBIK TEHACYJEp, palluOHAIIBIK
TeHJeyJep, UppalloOHAIbIK TEHACYIep  MocelelepiH KOChIHbI3aap. JleMek,
MaTeMaTUKaHbl MEHrepy JereHiai Oacka ce30eH aiTcak, on — OuriM
aNTyIIBLIIApABIH TEHACYIEPI ey KY31peTTUIIrH KaJbIITacThIPY.

Tenaeynepain 0apJbIK ke3¢ menrimi 6osia ma?

bip ce30en aliTkanma, 6osaabpl. Opi OEpiieH KEiH «IIIeiMi )KOK» JIeTeH
TYKBIPBIM J1a TeHJEYiH menrimi. Ker karnaiina, TeHaeyaiy menriminig 6oy,
OonMaybl TeHAEYy i KaHAal caHaap >KUBIHBIHIA KAPACTHIPBIN OTHIPFAaHBIMBI3/A.
bip canpmap KWBIHBIHAA IMIEMIMi TaOBUIMAWTBIH TEHACYAIH IIEIIiMi, erep
KAapacTBIPBIT OTHIPFaH CaH KUBIHBIH KEHEUTCEK, TEHACYAIH MIEIIiMi TaObLUIaIbI.

Erep Tenneyni OHbIH JopeKeci TYPFBIChIHAH Taslacak.

bipinmni nopexeni TeHIey — ChI3BIKTHIK TCHJIEY.

ExiHmni nopexerni TeHIEY — KBaJIPATTHIK TCHJIEY.

YuriHmi Jopekeni TeHIey, TOpTIHII Jopexkeni TeHaey, OeciHmri
JIOpEeXKelTi TCHIEY, ..., OHBIHIIBI JOPEXKEI TEHACY, ,JKY3IHIII TOpekKei TCHIEY,

Jien Kete Oepei.

OcpinapapiH  imiHeH OIpiHINT MEH eKIHII Jopexeni TeHJIeylep
JJIIEMEHTEpP MaTeMaThKa Ma3MYHBIHIA JKYHelIl KapacThIpbUIaabl. AJ OJaH
KOFApFbl JOpEKENl TeHJAeyJep SJeMEHTEp MaTeMaTHKana >KyWem Typae
KapacThIpbUIaAbl Jen auTyra kenMeiai. OHbIH eH OacThl ce0ebi, O1371H
OWBIMBI3IIA AJIEMEHTEP MaTeMaTHKaHBIH <OKaHAPTBHUIFaH OaraapiaMachkDy Jer
aTajaTblH OafjapiamaiapblHa JediHT1 Oarnapiamanapbl OOMBIHINA, KOMIUIEKC
CaHJap/blH KapacThIPbLIMAYbIHAA €li. AJl, COHFBI >KbUIAApPbl KaIMbl OLIIM
OepeTiH opTa MEKTET «oKaHApThUIFaH Oarqapiamay JIell atajaThlH OaFapiiaMara
kemTi. byn Ormapnama OoiibIHIIA 37EMEHTap MaTeMAaTHKAaHBIH Ma3MYHbBIHA
KOMIUTIEKC caHaap eHrizuii. Ocbl Karnaid dSJIeMeHTap MaTeMaTHKaHBIH
Ma3MyHbIHa Oipa3 e3repictep anbin kenyre Tuicti. Conaail xaraaiiapg O0ipi FaHa
emec Oipereii YIIHII >KiHE TOPTIHINI JAPEXKENTl TEHACYJIEpAl 3JIeMEHTap
MaTeMaTHKa Ma3MYHBIH/A KYHEI Type KapacTeIpy.

Kasipae mMekrenTe KomaHbIcTa )Kypren anredpa okynsikTapsiaa (9,10)
OepuIreH YIIHII Jopekerl TeHACYNep/l menryae oKymbuiap 6ipa3 KuHaIa bl
Cebeb1 TeHaeysepi KoHE TEHJEYJep JKYWECIH IIenIyJiH OpTa MEKTENTe
naianaHblIaThIH HET13T1 TOCUIAEpl aybICTBIPY MEH KOCY JKOHE TONTAaCThIPY
tocuaepi. Con CUSAKTBI, OWI KarFmaiapaa KeOeHTKImTepre KikTey, KbICKaIa
KkebOelTy Gpopmynanapsl naiiganany, besy reopemacsl, Buet Teopemacsl, ['opaep
CXeMachl J1a KOJIJaHbLTYbl MYMKIiH.

1. Tenneyni memntixis.
x3+x2—10x+8=0
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[Henryi:

x—1)(2+4+2x—8)=0
x-1DE—-4)x+2)=0

x=1x=4, x=-2 XKayalwr: -2; 1; 4.
2. Tenpeyni mentinis.

2x34+x2—-2x—1=0

Mlemyi: 2x(x2— 1)+ (x2—1)=0 x2—-1(2x+1)=0
Dx2—-1=0 x==1
2)2x+1=0
x=—1 XKayao6sr: -1; -1; 1.
2 2

3. Tewnneyni mremnixiz.
(x+1)3+(x+2)3—8x3—-27=0
[Henryi:
x+1)B3—-2x)3+x+2)33-33=0
x+1-2x)((x+1)2+x+1)-2x+ (2x)?)
+x+2-3)((x+2)+x+2):3+32)=0
(1—x)(x2 4+ 2x+ 1+ 2x2 + 2x + 4x2)
+(x—1)x2+4x+4+3x+6+9)=0
A-—-x7x2+4x+1D)+x—-1DE2+7x+19)=0
(x—1)(8x2+11x+20) =0

Dx—1=0 x=1
2)8x2+11x+20=0
HakTbl cangap *KUBIHBIH/A MIEITIMI JKOK. KayaoOsr: 1.

4. Tenneynl WeMiHi3.
5x+1)B3-(x+6)3—64x3+125=0
Menryi:
(5x+1)3 - (4x)2—((x+6)3—-53)=0
(5x+1—-4x)((5x+ 1)2+ (5x+ 1) - 4x + (4x)?)
—(x+6-5)(x+6)°2+(x+6):5+52)=0
(x+1)(25x2 + 10x + 1 + 20x2 + 4x + 16x2)
—(x+1)(x2+12x+36+5x+30+25)=0
x+1D)MA1x2+34x+1) - (x+ D2+ 17x+91) =0
(x+1)(40x2+17x—90) =0

Dx+1=0 x1=-—1

2)40x2+17x—90=0

x = —17+JT4689 KayaGbr: —17—\/14689; -1 —17+/14689 -
23 80 80 80
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Baiikan oteipranmaii, Ka3ipri Ke3je KOJJaHbUIAThIH OYJ1 TOCUTAEPAiH HETI31Hae
KOl JKarJaiiia TeHIey MIemiMaepi, «HaKThl CaHIap YKUBIHBIH/IA ICUIIMI JKOK)
0oaIbl HeMece TeH Iy MISMTiMI KOJIAHChI3 JKaFnaka 00iasl.

An, mBIH MOHIHJIE MaTeMaThKaJa YUIHII Jopekesnl TeHACYIEPiH
meniMi 6ap xone oHbl Kopano ¢opmynace! Aem ataibl.

Jlxeponamo  ([upomamo, J[lxepom) Kapmano (;mar. Hieronymus
Cardanus, utanesu. Girolamo Cardano, Gerolamo Cardano; 24 keipkyiiek 1501,
[MaBus — 21 xwipkyiiek 1576, Pum) — wuTanpsH MareMaTHTi, WHXKECHEPI,
dbunocodsl, nopirepi, actponorsl. Ol FEUIBIMHBIH JIaMyblHA OpacaH 30pP BIKIAT
eTKeH anreOpa, BIKTUMAJIJBIKTAD TEOPHSCHI KOHE MEXaHHMKa OOWBIHIIA ipreii
eHOeKTep KapHusuIaibl.

Kapoarno ¢popmynacul
Kapaano dopmynacel - yiriHImi 1opeskeni TeHAeyIepain menry aici. XKammsl
TYypi:
aox3 + a1x? + azx +az3 =0 (@))
MYHJIaFbl o, a1, a2 XKOHE a3 — HAKTHI CaHap, KoHe ao#0.
Kapnano ¢opmynaceit mbIFapy 9J1ici €Ki caTbliaH TYPaJbl:
1. YuriHmi gopexeni TeHACYA1, eKiHIII JopeKei alHbIMAIBICHI KOK «yIIMYIIeNi
KYOTBIK TEHICYTE» KENTipy KepeK.
2. Ymmymieni KyOTHIK TeHIEY/I1 KBaApaT TEHIEYTe ailHATABIPY KepeK.
1. YriHmi aspexeni TeHAeyal YIIMYLIeNl TeHJAeyre aHaIabIpy
Aungpiven, (1) Teraeyai yiakeH koddduimeHTine 6ot Kidepcek:
x3+ax+bx+c=0 (2)
TYpiHzeri KyOThIK TeHey. . by xepae a,b,c — HakThl canap.
Erep X aliHBIMaJIBICHIH Y apKbUIBI 5Ka3aThIH OO0JICAK:

x=y-t ©

Ocpigag
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a
3+ax? +bx+c=(-"3+a(y- a)2+b(y—_)+c

X 3 3 3
=yi-3y2a a2 -ad+a(?-2ya g ab
33 5 7 3+l thy =3
+c
aZy a3 2a2y a3 ab
=y -ayl+——o g agz ——3 t+tgtbhy- S Hc
aty  2a? a
=y3—__+ S
VT Ty tby— 5 +c
a? 2q3 ab
=3+ (hb——)y+tc+ —_
yit+ (b -3 27 3"
Onpa 0i31in,(1) TeHz[einM3i3 MBIHA TYpre KeJe/i:
3 a a a
y +(b—-_)y+c+_—_=0 4)
3 27 3
Tenneyre »aHa alilHBIMAJIBI €HT13€TiH OO0JICAK:
a2 2a3 ab
p=b-gia=ctgr Ty
(4) TeHey MbIHA TYpre KeNe/i:
Y +py+q=0 ©)

MyHpars! p,q — HAKThI CaHap.

(5) Tenney - ekiHIII AOpEeXKENi afHBIMAITBICHI )KOK, YIIMYIIEi KyOTBIK TEH/ILY.
Kapnano ¢opmynachiH msiFapyaarsl OipiHII CaThIChl OCBIMEH asKTaJlIbl.

2. KyOTBIK TeH ey 11 KBaApaT TEHAEYTe alHAABIPY

Engniri ke3ekre (5) TeHeynH MbIHA TYp/ie KapacThIpaMbI3:

y=z-2, )
3z
Z- xaHa aitHpIMagbl. OHta 3
yi=(z- PY'=z—322- Pys3z. P - P =z3—pz+p2— p3’
— _ . —3 _
3z 3z 9z2 27z 3z 27p3

enneme (5) Tenmey:

p2  p3 p
y3+py+q=Z3—p2+3—z—ﬁ+p(z—§)+q
2 3
=B —pz+P - P 3—pz—p_+q=Z3— P +q
3z 27p 3z 27p3
(53) TEHp/3EY/Ii YKa3aThIH OOJICaK;
Z —

7y Ta=0()
Erep (7) Tenmeyni z° —Ka ke0eiiTeTiH 6oJcaK, Z>KAaTBICTEl KBaJpaT TEHILY

aJlaMbI3:
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3
z6+qz3—r_ =0 ®)
27
Kapnano ¢popmynacer
praHo popmy Vet s . @
(8) Tenmeymin memy omici: t = —at ¢ 7 =—_+V_+ -
12 2 2 4 27
(6) 6aI/IJIaHBICTbI (5) TGHI[CYILIH eKl M9H1 oOap, )
1 = 3’\/t1 3\/5 2 = 3\/t2 33\]}—2
t — HBI OpHBIHA KOMBIII, TOJBIK ’Ka3aThIH OOJICAK;
3 qz pg
yi=V=I-v 4T - P (10)
2 4 77
V9P
2 4 27
3 qz;p?,
e A T L (11)
2 T 27

3 PRy
3V_I VI
2 4 27

AtisipMmanisiibiKTapbiaa Kapamactad (10),(11) ykcaliTeiH KepceTerik,

A S AN o

4 27 2 4 27
V9P
2 4 27
375 g2 a3 o o2 93
\/_Q_\/g—ﬁ p\/_ _\/g +}9
p s a3 _\/__ + ﬁ _ V4T
3 '7 g')_ S g
3V(- +\/ + )(— —‘/_+i) 3V—y,
2 4 27 2 4 27
3 @2 p> q @ P 33— 3
Veagv 4+ V-V 4 = —
2 F ; T mTVu+Ve,

ExiHii sxareIiHa,
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3 2 p3 14 3 q 3
y2 = V-t VT4 = V- V—+ _ =
2 4 27 2 3 2 4 27
N_g_EE
3 2 4—+27
3, g .92_»3 T g 92 3
\/—Q—\/ETP_ W 3 p\/— s
. 2 4 27 . =\/——2—1,4+27-_ 2 4,27_
3V(—_ —\/ iy )(— +V 3V—y;

2 4 7 2 _4_)
@ p3 2P 33— 3
\/_ﬂ_\/ + +\/__+\/ +__\/t1+\/t2,

Conna,

=y2=3Wt1 + 3t

(5) Termeyai menry yiriH MbiHa (POPMyJIaHbI aJTaMbI3,

y= V=TT LT (12)
2

427 2 227

by popmyna «Kapmano dhopmymnackn» Aer aTaiaibl.
1-mercam: x3 —3x2+12x+16=0
Memyi: ax3 + bx? +cx+d =0

y=x+2l

3a
y=x+233=x-1 = x=y+1

31
x3—-3x2+12x+16=0 x=y+1
x3+px+q=0 y+1)P3-3(y+1)2+12(y+1)+16=0
¥ +3y2+3y+1—-3y2—-6y—3+12y+12+16=0
y3+9y+26=0 y=u+v = y3=(u+v)

y3 = ud+ 3u?v + 3uv? + 13

y3=ud+ v3+3uv(u+v)

yi=ul+ v3+3uv-y

Vi-3uvy—- (W + 1) =0=y3+9y+26=0
uv = —3 ud + v3 =-26
udvd = =27

(t=u)(t—v3)=0
tZ—(uwd+ v3)t+udvd =0
t2+26t—27=0
(t+27)(t-1)=0
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t=-27 > ud3=-27 = u=-3
=1 = 3 =1 = v=1
y=u+v=-2 = x=-1 =x3-3x2+12x+16=0=(x +

D(x2 —4x+16)=0

x2—4x+16=0

x2—4x+4=-12

(x—2)2 =—12

x—2=+42iV3 = x=2+2i3

Kayabsr: -1; 2 — 2iV/3; 2 + 2iV/3.

2-mpican: x3 —6x+2=0

enryi:

X3 +px=q

(a—b)3+3ab(a—b) = a3 — b3

a—b=x 3ab=p; a’i— b3=q
(a—b)+pla—b)=q

x3 —6x = —2
p:—6:3ab q:—22a3_b3
=2 —2=(—23-0p3
a=__ _
b b)
_2=_b3—b3
2b3 =8+ bb
b6 —2b34+8=0
u=>nd

b —2b3+8=0

(b3)2—2(b3) +8=0

uz—2u+8=0
2+Va=32 2427

Us———— = =117
b3=3\}ii\/'7' .

b= —1—1—71- = a—gv‘z_ﬁg

x=a—b = x= —3‘/111'\/‘7‘

_3\/1ii\/7
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Kayabpr: — 2 —3‘/J_+_lvl_' Z
N7

3-mbicai: x3 — 15x2 + 81x = 165 Mlemyi: ax3+ bx2+cx+d =0
x=y—21
3a
x=y—B=y+5 = x=y+5
31

x3 — 15x2 4+ 81x = 165
(y+5)3—15(y +5)2+81(y +5) = 165
y3+6y—10=0

yi+py+q=0

y:3\/_q qZ p3 3\/ q 2 p3
2 4 27 2 4 27
y="V5++33-"V-5++33 x=y+5= V5433
WV_5+33+5

XKayaOsbr: V54433 - "V-5++33+5
4-mpicam:  x3 + 6x = 20

[Henryi:
x3+px+q=0
x3 + 6x = 20

x3+6x—20=0
p=6 q=-20

x:g\/—q q p +3\/_q_w/i _|_i

- - 4 - -
2+‘/4 27 2 4 27

s -20 =205 3 20 (=203

2 4 27 2 4 27

3 - 3 -
= V10 + V108 — V¥/108 — 10

Kaya6er: V10 ++/108 — Vv/108 — 10.

AJNBIHFaH TaKBIPBINTHI capanTail Kejie TOMEH/IETiIel KOPHIThIHIbIIapFa
Keyre 0oJazibl 1en TYKbIpbIMIAiMbI3: bi3, YChIHBIN OThIpFaH Makanaaa, OyTiH
caHJapblH OOJIHTIIITIrN» HeTi3iHJe MIeMIIeTIH KYpPAETl MOTIHAlI ecenTep.i
TEOPHSUIBIK JKOHE MPAKTUKAJIBIK TYPFbIIaH TajiayFa KYLI calJIblK. OpuHe, Oip

40



SDU Bulletin: Pedagogy and Teaching Methods 2022/3 (60)

MakaJia KeJIeMiHJIe MYHJIall ayKbIMIbI MOCEJIE 63 MISHIIMIH TOJBIK TaybIT KeTe Il
JerTeH oWaaH 0i3 aynmakIbi3 )oHE Jie 0J MYMKiH emecte. JledTypraHMeH, OChI
Tangayaby 31 0ipa3 KOPBITBIH/IBI TYKBIPBIMIAP JKacayFa HeTi3 OOJIBII OTHID.
1. DnemeHTap MareMaTHKaHbBIH >KaHAPTBUIFaH OaraapiiaMachl KOMILIEKC
caHJap/pl MIHJETTII MaTepua peTiHae KapacThlpaabl. Al OyJ1 €3 Ke3eriHjae
YIIIHII Jopekeri TeHAeyIep/Ii eIyl KapacTeIpyFa Heri3 0oaibl.
2. YuiHon gopexkeni TEHASYJepAi Imienry OapbIChIHAA LUMPIBIK
pecypcTapabl KOJIAaHy OyJI Moceselep Kaiibl OKYIIbUIAPIbIH OUTIKTUITHIH
Oepik OoJybIHA TIKEIICH acep eTel.
3. YuriHm gopexeni TeHAeYIep i ISy KOHE Oap bl ISy Kbl TaHIAY
HeMece KOJIAaHOalbl KypcTap KepeK JIel ecenTenMis.
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METHODS FOR SOLVING THIRD DEGREE EQUATIONS

Annotation. The article is devoted to the solution of third degree
equations arising in connection with the transition of elementary mathematics to
the "updated program". Even before the transition to elementary mathematics in
this program, third degree equations were considered to a certain extent.
However, we believe that the transition of school mathematics to a new content
will give a new impetus to this situation. Therefore, the article considers a new
way to solve third degree equations with "Cordana formula™ and the types of
problems based on it. The article is intended for specialists in the field of
methods of teaching mathematics, teachers, doctoral students and
undergraduates.

Keywords: Equation, type of equation, solution of the equation, linear
equations, quadratic equations, exponential equations, logarithmic equations,
trigonometric equations, rational equations, irrational equations, third degree
equations, fourth degree equations, Cordana formula, complex number, complex
roots.

B. Coiovixost, JK. T. Kaiivin6aes?, A. A. Epaﬂueea3
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2Vuusepcurer umenn Cyineiimana Jlemupens, r. Kackenen, Kazaxcran
$Vupexnenne "AnMaTHHCKAs MKOJIa-TULEH-UHTEPHAT JUIS I€BOYEK MMEHH
[I.K. BepkimbaeBoit", Anmarsl, Kazaxcran
*e-mail: dzhanbulat.kayinbayev@sdu.edu.kz

METO/Ibl PEHIEHUSI YPABHEHUI TPETHEN CTENIEHU

AHHOTanus. CraThs TNOCBAIIEHA PEIICHHIO YPaBHEHUN TpEThEH
CTEIIEHU, BOZHUKAIOILIUX B CBSA3H C IIEPEXOJI0OM IEMEHTAPHOM MaTEMAaTHUKHU Ha
«0OHOBIIEHHYIO TIporpaMMy». EIie 10 mepexoja K 31eMeHTapHONH MaTeMaTHKe
B OTOM IIPOrpaMMe B TOW MJIM UHOM MEPE pacCMaTPUBAIUCh YPABHEHUS TPETHEN
creneHd. OJTHAKO MbI CUMTAEM, YTO NEPEXOJ IIKOJIbHOW MaTEMaTUKHA Ha HOBOE
coJlepKaHUE MPHUAACT HOBBIM MMIYJIbC 3TOM cuTyauuu. Ilostomy B cratbe
paccMaTpuBaeTCcsl HOBBIM CHOcOO pellleHusi ypaBHEHHH TpeTbel CTelneHu
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«popmyna Kopaanb» u BuabI 3a7a4 Ha ero ocHoBe. CTaThbs MpeiHa3HaueHa JIs
CHEIHAMCTOB B 00JIaCTH METOJUKU OOy4eHHs MaTeMaTHKe, MpernoaaBareneii,
JOKTOPAHTOB U MaruCTPaHTOB.

KuroueBble cioBa: YpaBHeHUE, TUIl YPAaBHEHHUS, PELICHUE YPaBHEHUS,
JUHEIHbIE YpaBHEHMs, KBaJpaTHbIE ypaBHEHUS, [OKa3aTEJIbHbIE YpaBHEHUS,
norapupMUIEcKue YpaBHEHUS, TPUTOHOMETPHUUECKUE ypaBHEHUS,
paloHaIbHble YpaBHEHUS, UPPALlHOHATIbHbIE YPABHEHUS, YPaBHEHUS TPEThel
CTEIeHU, YpaBHEHHUS 4YeTBepTOH creneHH, Gopmyina KopraHbl, KOMILIEKCHOE
YHCII0, KOMITJIEKCHBIE KOPHH.

Kenin mycmi 26 Maycwvim 2022
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TPAIIELNUST A BAMJIAHBICTBI KYPIEJI ECEIITEP )KOHE
OJIAPJbI LIEIITY TOCIJIAEPI

Angarna. Makana, 2JieMEeHTap reOMeTpHUsi Ma3MYHBIHAAFbl MaHbI3/IbI
¢durypanapasiy Oipi 00BN TaObUIATHIH TpamnenusiFa OalaHbICThI KYpael
ecenTep/l HIery OJIapblH TalKblIayFa apHanrad. OChl KaFJal bl )Ky3ere
acplpy VIIIH 9p TYpJi TeopeMaiapiabl MaijanaHa OTHIpeII Oipre OipTe
€CeMTi LICNTy TOC1I, TEOMETPUSUIBIK €CENTeP/l MIeNIyer! YKCACTIK ToCl,
KOCBIMIIIA ChI30ajiap ChI3y HETi3iHAE €CENTi MICUy TOCUI, TEOMETPHSIBIK
ecenTepal anreOpabIK TOCIIMEH IICHTy TOCUIl JKOHE T.0 KOJIaHBUIAIBI.
Con cusKTHl, Makajajga mieHOepre TpaleuMsHbIH I1IITeH >XKoHe ChIpTTai
CBI3BUTY MYMKIHJAITIHE OalIaHBICThI KYpJEJl €cenTep/l LIeNly >XOJAaphbl
TalKbplIaHAIbl. Makana, MaTeMaTHKaHBl OKBITY OJICTEMECi CalachIHBIH
MaMaHJIapblHa, MYFaliMAepre, JOKTOPAaHTTap MEH MarucTpaHTTapra
apHaJIFaH.

Tyiiin ce3aep: TepTOypbIl, TOPTOYPHIITHIH TYpPJEPl, HapaIEIOrpaMM,
Tparemnus, TParneuusHbIH TYpJIEpi, TpameuusHbIH KacHeTTepl, TpareuusHbIH
DIIEMEHTTEP1, TPANeUsIHBIH, ~ ayAaHblH ~ Tal0y  ¢opmynanapel, Menenai
Teopemachl, [IToomelt TeopeMacsl, HeHOepre 1Tel KoHe ChIPTTall ChI3bUIFaH
Tpamnenusi.

EBxmuarin «bactamanap» arTel MaTEMaTHKAJIbIK OKY KypaJibIHIA
napajuiesiorpaMHalH  0acka OapibIK TePTOYPBILTAPIbl Tpamenus Jer
atasFrad. Exi MbIH KbULJaH apThIK OOMBI CaKTajFaH, MOHIH >KOoMMaraH Oy
Kylie Oyrinae o3 KymriHae. Artam alWTKaHAa, almbl OuTiM OepeTiH opTa
MEKTEIl T'eOMEeTpHsl MOHIHJIE KapacThIPbUIATHIH TOPTOYPHILITAp €Ki YIKEeH
Tonka Oemiueni. Omap, TmapauieIorpaMM JKOHE Tpamemus. Al
TIKTOPTOYpHIII, poMO JKOHE IIapIIbl MNapajyieJJOTPaMMHBIH  YKEKe
JKargaiinapsl ekeHAairi Oenrimi. Jlemek, anemMeHTap reoMerpusia OapiblK
TepTOyphIITap Oip TebOe ne, Tpameuusl Xajafbl3 e31 Oip Tebe peTiHze
KapacThIpbUIaJibl. by TpamenusHblH MaHBI3bIH, MOpTeOeciH KepceTenl
necek Karenecneimis[1,2,10,11,12].
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Tpamnenus ce3iH koHEe IpeK TUTIHEH Ka3aK TUTIHE ayJaapcak, OJI «CTOID)
HEMece «JacTapKaH, ac, TaMakK» JereH MarblHaHbl Oepeni. AJ, Tpek
TUTIHZIET1 TpaIea3uoH CO3iH Ka3ak TiIiHe ce30e co3 ayaapcak, «ac CTOJBD)
nerenmi Oinmmipeni. Ocbl KyHIEpJe Ke3 KeJIreH ac iryAe KOJIIAaHBLIAThIH
«Tpamesza» ce3l Je OochllaH TyblHAaraH. byn pgereHimis, epreae rpek
eJIHJe ac KOSITBIH CTOJI Tpameuus IMilliHaec OOJFaHIBIKTAaH TYybIHAAFaH
xarain[11,12].

Con cHsIKTBI, KYHJIEIIKTI eMipJie e, Tparnenus MilIiHAeC TYPMBICTBIK
HEMece TEeXHUKAJIbIK Macesienep oTe Kem. TinTi, FhUIBIMHBIH 9p
cajlajnapblHaa «Tpameuust xoHe apxurekrypa», «Tpamenus xoHe
KOCcMoOcCy, «TaburaTTarsl Tpaneuus» xoHe T.0 yreiMaap 6ap. by moceneHi
apbl Kapail JamMbITaThIiH OOJICAK, TINTI KOCMOCTarbl KEHOIp »KaFaansiap bl
«Tpaneuusi»  araybiMeH  OailmanbIcThIpanbl.  Mblcasibl,  «OpuoHa
Tpanenuscrl» KoHe T.0.

Tpaneuusra GalaHBICTBI KypIeli e€cenTepii HICNTy >KOJIaphbl >Kanibl
apHaylbl TEK KaHa OCbl Mocejere apHairaH eHOekTep Oonmaca na,
MareMaTuKaHbl OKbITy omicremeci[10] memece ecenrtep skumakrapeingal7,8]
OYJ1 Mocenelnep JKaniIbl OSNTT MOJIIIEp/Ie AUTHUTFaH.

1. ABCD TpaneusChIHBIH TOMEHIT TabaHbl KOFaprbl TaOaHBIHAH €Ce
VIIKEH >KOHE JKOraprbl TabaHbIHBI & -ra TeH. TpaneuusHblH OyHip
KaObIprajapbl 2 MIeHOSpIiH AuaMeTpiepi, all TabaHaapbl OChIICHOEpIep/Ii
xkaHan eTeni. TpamenusHelH TaGaHbIHmarsl Oypeimm 45° Ten. Tpamerms
ayJaHbIH Taly (cyper

1 - cyper

Bepinreni:

ABCD . Tparneunus
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BC =a

AD=2BC =2a
ZA = 450
Taly kepek
SABCD = ?
lemyi:
1) KN=a, AK=x, ND=a-x

2) AK =KB=x, AB = xV2

R:.’C'\/E
01B =01 A = 01M ! 2
3) h=BH
=CK = Xx
ACKD

CD? =x2? + (a— x)?
CD? =2x2 —2ax + a?

CD= \/%rz —2ax + a® =2R2

J2x2 — 2ax +a?
2

0102 - OpTa CbI3bIK

Oo2M

4)

00 — BC+AD

T2

2a
O1M +MO2 = &+
2

)_(\/é +\/2x2 —2ax+a’ _3a

2 2 2

X2 +4/2x2 —2ax +a? =3a
2x% — 2ax+a? = (3a— x2)?
2x% — 2ax + a% = 9a® — 6ax/2 + 2x2

8a% +(2—6+/2)ax = 0
-8a?

- _ 4a
C(2-642a 3V2-1
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X = 4a
3v2-1
_a+b _, a+2a 4a 6@’
S = xh= X =
5) 2 2 (3J2-1) 32-1
KayaOnr:

2-cyper

Buikriri N -Ka TeH, all OYHip >Karbl CBHIPTTAll CHI3BUIFAH MICHOCPIiH

(o)
LIEHTPIHEH 60 OYpBbIIITNEH KOPiHETIH, TeH OyHipii TpaneuusiHblH ayJlaHbIH
ecernTeHi3 (cyper 2).

Bbepinreni:
ABCD . rpanenus
BE=CK=h
AB =CD
ZCOD = 60°
Taly kepek
SABCD = ?
[Hemnryi:
e
h _  x
sin30°  sin 90’
x v h
y 1
2
x=2h
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ZCAD =" ~ZCOD = 30°
2) 2 (bip norara kepiiareH 1Kl OyphbIil
LEHTPJIKOYPBIIITHIH )KapThICHIHA TCH)

3)

AACK : AC = 2CK = 2h

AC2 =AK?2 +CK?2

AK2 =(2h)2 — h?

AK = h./3

4) AD = AE + EK + KD : EK=BC

AK=KD+BC: KD = AE

5)
S = 1(BC + AD)xCK = 1(BC + AE + EK + KD)xCK = 1(AK+ AK)xCK =
ABCD T 2 2
= AKxCK =h+/3xh=h?,/3
2
JKayaoswr: Seco =N \/é
B b C
3.
C C
b
A 3 - cyper "D

TenOyiipii ABCD TpaneuusCcbiHIa AC marounans: CD Oyitip KaObIpracbIHa
11
AB? +BC? = "™ &
nepneHaukyisp. Erep 6izre AD =a 16 ren exenniri
6enrini 6ouca,onga BC KaOBbIpFachliH TaOBIHBI3 (CypeT — 3).
Bepinreni:
ABCD . TeHOYHipai Tpamenus
AD =a
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AB2 +BC?2 =" a2
16
AC 1L CD
Taly kepex:
BC =?
[emryi:

, _11a?
16

b? +¢

_11?
=16~ D
-b
sz(a )a

Cz

16 2
16b%> —8ab—3a? =0
16b%> —8ab+a®? —4a?> =0
(4b-a-2a)(4db—a+2a)=0

p-3  b=-"
4 4
%
XKayaOsb1 4
B C
4
205/ x
M =<
2.5
4
A D

ABCD rpanenmscrima BAD Gyprumsimem Guccexrpucacs AD xone BC
Heri3/1epiMeH CD KaGbiprachibiE oprackl M apkbiner eteni. AB=5 |

AM =4 rey exenniri 6enrini. BM kecinnicinin Y3bIH/IBIFBIH TaOBIHBI3.

Bbepinreni:
ABCD - rpanenus
AB=5
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AM =14
BAD -
ouccekrpucaTaly
Kepek
BM =?
[lenyi:
1) ZNAM = ZNMA — AN = NM
2) NM — ABMA venmanacer. Menuana ¢opmyitacsl GOHBIHIIA

NM = V2BM 2 +24M? — AB
2
J2x2 + 2x16 — 25
2
2%2 + 7 =25
x?=9
X=13

25=

KayaOsr: BM =

3eM.5.

D1

A K

TpareLusHbIH Heri3NepiHiH KOCHIHABICH 9 -Fa TeH, ajl AMarOHAJAPbIHBIH
Y3BIHBIKTApbI 5 xome 34 -K€ TEH. YJKEH HETi31HIH OyphIbl CYHIp.

TpaHCI_II/IHHBIH ayJaHbIH Ta6BIHB13.

Bepinreni:
ABCD .
TpaneunsBC
+ AD=9
AC =5

BD = /34

Taly kepex:
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SABCD =7
[lemyi:
1) DD men BC ren Gomareiail erin, AD -HBI cozambs.
2) DD1 = BC , BC yy DD1 = BD //CD

BD=CD= .34
3) AD1= AD+DD1 = AD+BC =9

S —
5) AACD1y  *CK

AD 1

s =lck@c+ap)=1!aAD xck

ABCD 7 i 1

549+ /34 549+ /3410 5+9+ /3418 _5+9+ +/34-2/34 _

Suacor = 2 X 2 2 X 2 -
- i\/s_rgeafez—: 1_>< 54 = 13.5

4 4

YKayabbL: S agcp = 13.5¢m?

6. B C

h1

TpanenussHbIH napanienb KaOBIpFallapbIHBIH Y3BIHABIKTAPBIHBIH

KOCBIHIIBICHI 288 _re TeH. Ochbl KaObIpFajiapblHa Mapajjieib, TpareusiHbIH
ayJIaHbIH TeHASHETIN OONETIH KECIHAIHIH Y3bIHIBIFEIH aHBIKTaHbI3.

Bbepinreni:

ABCD . Tparncuus
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AD? + BC? =288

KL//BC

KL //

AD

SKBCL = SAKLD
Taly kepex:

KL="?

[lenyi:

1) BM//CD

KN // CD

2) 1 =12 syprisewmis.

3) KL=x=>KM=x—-BC=x—-—b; AN =a—Xx
4) AAKN =~ AKBM

AN _a—x _hi

KM X— h2

b

S =S

e AKLD o 1 o5 2

:>a+xh:b+xh:>

5)
M _bex_a-X G b)x—b)= @+ %)@
—x)h2 a+x x-b

%2 —b2=a? — x2

2x% = a% +b?
b? 288
Ia + I 1

Kaya6er: KL =12 ¢y,
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! B M C

A K N D

TenOyHipai TpamnenusHbH OYyiip KaOBIpFachl 12 cm-re TeH koHe OHBIH

()
nerizimen 60 OyphII Jxacaipl. TpanerusHbIH HeTri3aepi 16 cm u 40 cu-
re TeH. Tpamenusi HETi3AEpiHIH OpTablH KOCATHIH KECIHIIHIH Y3BIHIBIFBIH
TaOBIHBI3.

bepinreni:

ABCD . ren6yiiipni Tpanewus
AB =CD =12 cm

AD=40cm

BC =16 cm

Z/BAD = ZABC = 60"

Taly xepek

BK =MN =7

1) ZABC =60 gomran JKarJaJibl KapacThIpaMBbI3.

BC +2=16+2=8cm

AD +2=40+2=20cm

KN =8cm

AK = AN — KN = 20-8=12cm
AB = AK

ZBAK = 60°

Z/ABK = /BKA = 60°
Z/BAK =60’
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AABK - terKaGBIpFanbl yoIOyph.
BK = MN =12¢uMm

BK // MN
2) ZBAD = 60° , ZABC = 120 Gonran JKaFlapl - KapacThIpaMbi3.
AK =40+2-8=12cMm
1
2
}Bl(éya(im: =MN =12;12./3 CM.

8.

[l
G

A F D

ABCD rpanemmscsinza AD =4, BC =l-re ten neriznepi men <A = arctg

, 4D =arctg3 ypeimraps: 6epinren. CBE ymGypsumsima inrreit

CLI3LIHFaHHIeH6epI[iH painyCbhliH Ta6BIHLI3, MYHJarbl E.- AUuaroHajraapablH
KUBUIBICY HYKTCCi.

Bbepinreni:

ABCD - Tpancuusa
AD=4cm

BC =lcm

ZA = arctg2

/D = arctg3
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E- AuaroHajigapAblH KUbBUIBICY

HykTeci. Taly kepek:

r="2°
[lemry:
1) AF=x Jet anaibIK. Onpa oi31e
DG=AD-AF-FG=4-x-1=3-x
BF BF
QA= __ =2-> _ _9 ,BF =
2) AF X
CG
lgD=__ =3- 2:3%(3@:3(3—@
DG 3—-X
BF =CG
2x=9-3x
5x=9
9
X="
5
1
BF —CG= "
5
9 9 14 14 6 9 11
AF=" AG=1+ = DG=4-_=_ DF=4- =

a1

3)

, 5 5, 5 5,
24 1 520 104
AC = JCG* + AG? =‘|3_ S =1|— =‘I—
2 25 25 W25 A5

5) ABEC ~ AAED(Y1116yp131111Tap YKCacCTBIFBIHBIH 1 Genrici)

BC _BE _CE_1
AD ED AE 4

5 5

1
BD =BE + ED=BE +4BE =5BE »>BE = BD="x |89 _v445

5 5 S 25

AC =CE + AE = CE + 4CE =5CE s CE = “ AC = 1 x [104 _ 230
5 5 05 25
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EK 1 1 1 18 18
= >EK= BH _  _
BM 5 5 5 158 %g
2S =BC x EK =1x =
6 25 25
r= 25 18 18
p

2130 + \/445) 25+ 24/130 + /445
25 25

25(1+

18
r=
Kayae:: 25+ 24130 +/445 o

9. T

P/A D

ABCD TparnenuscblH1a AD xome BC HETI3/IepPIHIH  Y3BIHJIBIKTAPHI 2:1
katbiHaceiaii. AB Gyitip kabsipracsinnan K nykreci AK :BK=1:2
6onarsiazaii erin, an CD Gyitip kaGeipracsianan L nykreci CL:LD=1:2

Gonareiaaail erin anpiaran. KL kecimmici BD nuaronansm xanmaii
KaTblHacTabeemi?

Bepinreni:

ABCD - rpanenus
AB =

2xDC =

x CL =

y
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LD=2y

AK =z
KB = 2z

Taly kepexk:
BO
oD

[emryi:

1) BT // PD

=7

ZOPA = /CTO =0
/PDO = /TBO =

AOPD ~ AOTB
BO _BT
oD PD

2) Menenaii Teopemachl(Y1 HYKTEHIH

AHBIKTAUTHIH TEOpEMa)

DP  AK BO

-1

AP KB OD

B
DP_z B9
AP 22 oD
BO _ 2AP
OD DP
3)
BT ,CL DO _,
TC LD OB
BT, y,DO_,
TC 2y OB
DO _ 2TC
OB BT
4)
BO _ BT
ob _PD _, PD, BT
DO _2TC BT 2TC
OB BT
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Oip TY3yaiH OoiibIHIA KATybIH

=1= 2TC = PD
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5)

BO BT
©OB=PB _ oaAp-BT
BO 2AP

oD DP

6) TC=a=2TC=PD = PD =
2a PA = PD — 2x = 2a — 2x

7) 2AP=BT =BT =x+a
2(2a—2x) = x+a

da—4Xx=X+a

H K x PaxN

KLMN TpaneuuscbiHaa KN yerisinin Y3bIH/IBIFBI, KM Guikririnig
Y3bIH/IBIFHI, KL OYiip KaOBIPFACHIHBIH Y3BIHABIFEI & -Fa TeH, ai LN

JIMAarOHAJIBIHBIH Y3bIH]IBIFbI b -ra TEH. MN OYHip KaOBIPFACHIHBIH Y3bIH]IBIFBIH
TaOBIHBI3.
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Bepinreni:
ABCD - Tpanenus
KL = KN = KM =
aLN =b
ZCOD =60°
Taby kepek:
MN =7?
[emryi:
)LH? = LK? - HK? = a2 — x* = MP?
LH=ya?> -x* =MP
b? = 2a% = 2ax
b? — 2a?
2)LN2=LH? + HN2 =a? - x? e
b2 =a2 — x? +(x +a)? =a? —x? + x? + 2ax + a = 2a% + 2ax
3) ALHK ~ AKMP (LK = KM , ZMLK = ZPMK , ZH =

YKCacCTBIFBIHBIH 1-0enrici.
PN =a-x
MN2=MP?+PN?2=a%-x? + (a— X)? = 2a° — 2ax = 2a% — b? + 2a2 = 42> — b?

MN =+/4a? — b?
XKaya0wr: MN =422 —b? cu.

Kopvimwvinovt

AJIBIHFaH TaKbIPBINTHI 3€pAesiei Kejae TOMEHIET1/1ed KOPBIThIHAbLIAP
JKacayrabosabl.
1. Tpaneuusira OalaHBICTBI KYypJeJl €cenTepil Mienry OapbIChIHAA
nUQpABIK pecypcTapAbl Naiiganany OUIIM  adylIbUIap/blH TaKbIPHIITHI
JKaKChl TYCIHY1HE KOMEKTECE/I].
2. TpameuusiFa 1mTel JkoHE CBHIpTTail IIeHOep ChI3y MYMKIHIITIHE
OalyaHBICTBl  €cenTep DJIEMEHTEp TeOMETpUsi Ma3MyHbIHa JKOKKa
TOH.COH/IBIKTAH OChl Ma3MYHJaFbl €CEeNTepAl MEKTEIl IreOMeTpHusl KypChlHA
€HT13y KaXKeT JeI eCenTenmis.
3. Tpamenusira OalyIaHBICTBI KYpAETl €CeNnTepAl MemyaiH op Typil
TOCUIZIEpl Kaibl OTIM  alylIbUIAPABIH TaHIAy HEMece KOJIIaHOaIbI
KypcTap YChIHY KOJJApbIH 13/1€CTIpy KEpeK Jien OM1aiiMbl3.

MP) Ymoypsimtap

Iaiinananran ogeduerTep Tizimi

1 Kaitsin6ae K.T. XKatreiry, ecen «MaremaTnka >xoHe Dusnka
xKypHaib» Ne3, 2017. 2-4 0.
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COMPLEXPROBLEMS RELATED TO TRAPEZOIDS AND

METHODS OF THEIR SOLUTION.

Abstract. The article is devoted to the discussion of ways to solve
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complex problems related to the trapezoid, which is one of the most

important figures in the content of elementary geometry. To implement this
situation, the method of gradual solution of the problem using various
theorems, the method of analogy in solving geometric problems, the method
of solving the problem based on the construction of additional drawings, the
method of solving geometric problems in an algebraic way, etc. are used.
Similarly, the article discusses ways to solve complex problems related to the
tangential trapezoid.The article is intended for specialists in the field of
methods of teaching mathematics, teachers, doctoral students and
undergraduates.

Keywords: Rectangle, rectangle types, parallelograms, trapezoid,
trapezoid types, trapezoid properties, trapezoid elements, trapezoid area
formulas, Menelaus' theorem, Ptolemy's theorem, tangential trapezoid.
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CJIO)KHBIE 3AJIAYH, CBASAHHBIE C TPATIEIIUEN, © METO/bI
NX PEIIEHUA

AnnoTtanus. CTaThs MOCBSIIECHA 00CYKICHUIO ITyTEH PEIICHUS CIIOKHBIX
3aJa4, CBA3aHHBIX C Tpareuen, KOTopas sBJSETCS OJHON U3 BOKHEUIINX QUTYP
B COJIEp>KaHUU 3JIEMEHTapHON reoMerpuu. s peanuzauuu JaHHON CUTyalluu
MPUMEHSIOTCSI METOJ IOCTENEHHOrO pEeIIeHUsl 3a7auyd C MCIOJIb30BAHUEM
pPa3IMYHBIX TEOPEM, CIIOCOO aHAJIOrMM MpU PEIICeHWH TeOMETPUUYECKHX 3ajad,
Croco0 peleHus 3a7a4d Ha OCHOBE IOCTPOEHHUE JIOTIOJIHUTEIBHBIX YepTexkKei,
Croco0 peleHus TeOMETPUYECKUX 3ajJad ajaredpandeckum crnocoOoM U p.
ToyHo Tak e B CTaTbe OOCYXJAIOTCS MYTH pELIEHUS CIOXKHBIX 3aj]ad,
CBA3aHHBIX C BO3MOXHOCTBIO BIHCATH W OIHKCATL OKPYXXHOCTH Ha TPAICHUIO.
CraTpsl peaHa3HavyeHa Ui CIEHUAINCTOB B 00JIACTH METOJMKHU MPENoiaBaHus
MaT€MaTHuKU, quTeneﬁ, JOKTOPAHTOB U MaruCTpaHTOB.

KiroueBbie  cioBa:  IIpsAMOyrospHuk, BUABI  NPSMOYTOJIBHHKA,
napajieJorpaMmm, Tpaneuusi, BUAbl Tpaleluu, CBOWCTBA TpamleLuH, 3JEMEHTHI
Tpamenuy, (opMyasl IUIOmAAM TpamenuH, TeopemMa MeHenas, Teopema
[ITonemesi, orircaHHbBIE U BBINMHCAHHBIE OKPYKHOCTH HA TPaNeLusl.
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EXPLORING PERCEPTIONS OF PRE - SERVICE TEACHERS
TOWARD TECHNOLOGY COURSES IN THE TEACHER TRAINING
PROGRAM IN THE CONTEXT OF HIGHER EDUCATION

Abstract. This study investigates the perceptions of pre-service teachers
on the role of technology courses in their current teacher training
program/curriculum, as well as the extent to which they feel prepared on their
ability to integrate technology into their classrooms. A semi-structured interview
was conducted with 8 pre-service senior students. In addition, an online
questionnaire was sent to 40 pre-service senior students of Suleyman Demirel
University. A 5 point Likert Scale questionnaire with 29 items was used. Overall,
the findings revealed that pre-service teachers have a strong positive attitude
toward technology and high confidence in their competency in using technology.
It must be borne in mind that the study was conducted with a small sample group
of participants in one particular university. Therefore, further research is needed
with an extended size of the sample as well as to expand the field of study.

Keywords: pre-service teacher preparation, SDU, pre-service senior
students, perceptions towards technology courses, technology skills.

Information and communication technology (ICT) has become an
essential element of the school curriculum and a crucial part of the
transformation in education since it provides good opportunities for the
education system (Al-Mahmood and Gruba 2007; International Technology
Education Association 1996; Niederhauser and Stoddart 2001; Papanastasiou
and Angeli, 2008).

Technology usage for teaching and learning foreign languages gained as
much attention as in other subject areas. Over twenty years ago studies were
keen on exploring computer technology itself, however, now the effective
utilization of technology in teaching and learning language is at the center of
attention (Liu et al., 2002). Lai and Kristonis (2006) claim that language
learners’ achievement levels improved with the use of computer technologies.

64


https://doi.org/10.47344/sdu%20bulletin.v60i3.836
mailto:aisulu.gatiat@sdu.edu.kz

SDU Bulletin: Pedagogy and Teaching Methods 2022/3 (60)

Furthermore, computer technology has advantages in the foreign language
classroom, such as motivating learners (Lee, 2000; Hamerstorm et al., 1985),
increasing their self-esteem (Dunkel, 1990), giving chance for experiential
learning (Lee, 2000) as well as improving specific language skills including
reading (Chun and Plass, 1996; Tozcu and Coady, 2004), writing (Al-Jarf, 2004)
and vocabulary learning (Liu, 1994; Tozcu and Coady, 2004). Additionally,
computer technology used by teachers, in general, gives a chance to learners to
acquire a foreign language as well as learn to use computers, thereby to be
prepared for twenty-first century’s society by using authentic tasks such as
keeping electronic portfolios, writing emails, conducting on-line chats, doing
online research (Wang, 2005).

Darling-Hammond and Baratz Snowden (2005) stated that many pre-
service teachers tend to use the technology for their own personal purposes rather
than using them properly in the classroom. The authors claim that teacher
training programs have a great influence on pre-service teachers’ readiness to
integrate technology into their teaching. For this reason, the preparation of pre-
service teachers on utilizing technology in the classroom is considered the main
goal of many high education institutions. Pre-service teachers’ professional
knowledge, skills, and abilities are important in the process of planning the
teaching process most effectively (Karaca 2015; Zakaria and Khalid 2016).

Mishra, Koehler, & Henriksen (2011) argue that in many high education
institutions that train future teachers, the curriculum includes only one
technology course. The authors claim that this knowledge is not enough to
effectively use technology in real classroom environments. They consider the
planning of successful programs that integrate technology for teacher training as
a key aspect of the effective teaching process. Accordingly, preparing pre-
service teachers with only technical (ICT) skills is not sufficient to successfully
incorporate ICT in their future teaching, since these skills limit pre-service
teachers to create a classroom where productive twenty-first-century learning
takes place which is aimed to improve critical thinking, collaboration,
communication, and creativity skills. Consequently, teacher training programs
need to integrate technology throughout all aspects of their education to
introduce pre-service teachers with technology (Corkett, Kariuki, Brackenreed,
& Waller, 2011).

Studies on instructional uses of technology provide information that
teachers, in general, have insufficient knowledge on how to successfully mix
technology in educating learners since they appear to be restricted in variety,
depth, and capacity (Khalid, Karim, Husnin, 2018). Shulman (1986) suggests
that teaching will be productive when it gives a specific type of knowledge,
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pedagogical content knowledge (PCK) which means “the blending of content
and pedagogy into an understanding of how particular topics, problems, or issues
are organized, represented, and adapted to the diverse interests and abilities of
learners, and presented for instruction” (p. 8). Considering that generally,
teachers are limited in their knowledge about technology, McCormick &
Scrimshaw (2011) claim that teachers seem to use technology as “efficiency aids
and extension devices” instead of instruments that can “transform the nature of
a subject at the most fundamental level” (p. 47).

Pre-service teachers’ self-efficacy working with technology might be
boosted if teacher education programs combine technical skills and views, that
are currently held in pre-service teachers, with pedagogical practice (Ajayi,
2011; Puckett, Judge, &Brozo, 2009). Lambert & Gong (2010) stated that pre-
service teachers who participate in technology-enhanced programs are less
worried about computers and their concerns about how to effectively use
technology for teaching and learning, and their self-efficacy substantially
improved. Consequently, if pre-service teachers are not confident in utilizing and
incorporating technology in their future teaching, they probably will not use
technology at all or will do with less effort, perseverance, and resilience (Albion,
1999).

The aim of this study is to investigate the perceptions of pre-service
teachers on their ability to integrate technology into a learning environment
based on their university courses and active internship.

Research Questions:

1 To what extent pre-service senior teachers feel prepared with technology
skills to integrate technology into their future teaching?

2  What are the perceptions of pre-service teachers on the role of technology
courses in their current teacher training program/curriculum?
Literature Review
2.1  TPACK Model

The initial aim of Technological Pedagogical Content Knowledge
(TPACK) was to help P-12 teachers and teacher candidates to deal with the
difficulties they face in integrating technology (Koehler & Mishra, 2008, 2009;
Mishra & Koehler, 2006; Pierson, 1999). Shulman (1986) proposed the idea of
good teaching that includes the content and pedagogy blended with the
knowledge of technology hence requiring understanding and alignment of all
three knowledge modes simultaneously. Koehler and Mishra (2009) presented
the concept of TPACK relying on the idea that technology should have a
connection with specific content areas. To ensure teachers are competent in
teaching technology to the classroom, TPACK offers a comprehensive

66



SDU Bulletin: Pedagogy and Teaching Methods 2022/3 (60)

foundation for technological knowledge and skills, along with the student
knowledge, content, and pedagogy that teachers need. The framework is
important for preparing pre-service teachers to be able to make rational choices
when using technology in teaching specific content to a specific group. Also,
this framework has a spectrum of approaches to teaching and learning, thus does
not focus on one single pedagogical orientation (Tondeur, Hermans, van Braak,
& Valcke, 2008).

TPACK model has a high impact on teacher training in information and
communication technology (ICT) in terms of technological, pedagogical, and
content knowledge. Therefore, it is important for this study to present theoretical
foundations regarding the usage of technology skills in a classroom to explore
pre-service perceptions of their attitude toward this. Teachers need to know the
interaction of technology with other types of knowledge like pedagogical and
content knowledge when they introduce technology to their classroom.
Integration of technology into a classroom is a part of teaching practice and
therefore, it is necessary to investigate “the theoretical foundations guiding their
application and use in the classroom” (Rodriguez, Agreda Montoro & Ortiz
Colon, 2019).

2.2  The Readiness of Pre-service Teachers

The theoretical review of the literature suggests that the concept of
‘teacher’s preparation for proficient work in its different viewpoints has been
defined by many researchers. In pedagogy studies, the term ‘professional
readiness’ is directly related to the results of vocational training and reflects the
process of mastering professional knowledge, skills, and abilities necessary for
mastering professional activities. Nevertheless, it should be noted that readiness
for a profession cannot be limited only to the study of the procedural side of the
professional-pedagogical activity. Future teachers also need a purposeful
pedagogical activity to develop and form professional qualities that ensure
effectiveness in the teaching profession (Bolshanina and Gribukova, 2020).

The readiness for professional activity is determined by the readiness of
future teachers for the future profession (Mohamed, Valcke, and de Wever,
2016). The authors argue that for successful pedagogical activity in teacher
education, conventional pedagogical training is completely insufficient. A future
teacher must develop his reflexive skills and master pedagogical techniques, be
able to adapt teaching methods and learn how to effectively build interaction in
the classroom. In measuring readiness it is important to determine the inner
strengths of the individual, his potentials, and reserves that are essential for
increasing the productivity of professional activity in the future (Kravets, 2003).
2.3  Teacher Education Programs
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Knowledge of teaching is different from knowledge about teaching.
While it is possible to learn about teaching from theoretical perspectives, the
knowledge of teaching, that is the professional content knowledge of teachers is
acquired and progressed by active participation in teaching (Shulman, 1987).
The research by Yildirim (2008) suggests that there were struggles in finding
and implementing successful and productive strategies for the preparation of pre-
service teachers on integrating technology in their future teaching. Moreover, as
stated by Cuban (2001) even though teachers use computers outside of the
classroom extensively, school culture and instructional practices have not
included technology into regular instructional practices.

Teacher education programs often disregard technology (Chien, Chang,
Yeh, & Chang, 2012), thereby being criticized for not providing pre-service
teachers with enough knowledge of how to use technology in teaching practice

(Montgomerie and Irvine 2001; Wilhelmsen et al. 2009; Chien et al.
2012; Temte, Karstein, and Olsen 2013). Research reveals that beginning
teachers do not feel well prepared to utilize technology successfully in their
teaching (Sang et al. 2010). Consequently, only a small number of beginning
teachers managed to find various and productive ways of using technology,
creating a student- centered learning environment (Bang & Luft, 2013; Gao,
Wong, Choy, & Wu, 2011). In line with this, the research by Jing Lei (2009)
presented that pre-service teachers were very proficient in using social
networking resources, however, they lacked experience in Web 2.0 tools for
classroom instruction. The result of Jing Lei’s (2009) study suggested that many
pre-service teachers were not proficient with more advanced technologies.

2.4  Digital Literacy in Teacher Education

Due to the continuous evolution of digital technology and society's
various cultural and societal landscapes, reaching a singular digital literacy
definition is challenging (Helsper, 2008).

Hagel (2012) stated digital literacy as a set of knowledge and skills that
are necessary for the effective use of digital technologies and Internet resources.
It increases our knowledge of digital technologies and helps to successfully
integrate technologies into the educational process.

As for teacher education, it has generally involved the preparation of
students for the use of digital tools and systems that are appropriate for
educational settings (Admiraal et al. 2016). This approach assumes that doing
this, “equips pre-service teachers with a set of basic competencies they can
transfer to their future classroom practice” (Admiraal et al. 2016, p. 106). These
approaches are typically focused on specific skills or topics, and they do not take
into account the various socio-cultural contexts where technology use occurs
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(Gruszczynska et al. 2013; Lim et al. 2011; Lund et al. 2014; Ottestad et al.
2014). Others have identified shortcomings in their approach that ignore wider
considerations including ethical, digital citizenship, health, wellbeing, safety and
social/collaborative elements (Foulger et al. 2017; Hinrichsen and Coombs
2013). The reconceptualisation of teacher education programs has suggested that
the emphasis on digital literacy should be abandoned, and that broader digital
competency models should be used to support the needs of future teachers.

Therefore, taking into consideration the above-mentioned studies, our
research paper aims: (1) To examine whether pre-service teachers in the faculty
of Humanities at SDU, have been prepared with sufficient knowledge and
technology skills for teaching. (2) To seek suggestions for improvement of the
current practice.

Methodology
3.1  Type of Research

In achieving the objectives of this study, a mixed-method, which includes
quantitative and qualitative approaches, was used to collect the necessary data.
This is an exploratory case study that aims to study the perceptions of pre-service
teachers toward technology usage in the classroom. The exploratory case study
is used when there is a need for detailed and quality information that can lead to
new problems that should be addressed.

The research paper investigates to what extent pre-service teachers feel
prepared with technology skills to utilize technology in their classrooms and
their perceptions toward ICT courses in the teacher education program.

The quantitative data of the study is analyzed using Excel spreadsheets,
while the qualitative data were analyzed using thematic analysis in order to
identify the common themes that appeared during the interviews.

3.2 Data Collection

Primary qualitative and quantitative data were examined through
interview and questionnaire. No experiments were conducted, so, there are no
pre-and post-tests.

3.3  Participants

The study was conducted with the samples selected from 48 senior
students both female and male gender, at SDU, the academic year 2020-2021.
40 participants took the questionnaire with 29 items in order to find the answer
to the RQ (1). 8 senior students were asked in an individual interview that
addresses investigating the answer to the RQ (2).

3.4 Research Instruments

The instruments that were selected for this study are the questionnaire

and the individual interview.
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3.4.1 Interview.

In order to gain a better insight into the possibilities for improving the
results of the study, questions for an interview were adapted. Moreover, it aimed
to fill uncovered perceptions and opinions of the participants. The researchers
selected participants by considering their level of knowledge. The interview was
in a written and structured form since the researchers are aware of all aspects of
the study. This interview was conducted via WhatsApp and the responses were
received in written form.

3.4.2 Questionnaire.

The researchers conducted a questionnaire to measure the objective
relation of the participants toward technology courses in the teacher education
programs. The questionnaire that is used in this study is a 5 point Likert Scale
which was adapted from the original 7-point Likert Scale format, ranging from
‘Strongly Agree’ to ‘Strongly Disagree’. There were 20 questions in the
questionnaire. It was made in Google Forms so that the results are automatically
demonstrated in an Excel Sheet so that it is convenient for making the statistics
effortlessly. In addition, the questionnaire was conducted online, through
WhatsApp, which is advantageous for a few reasons. First, it is not time-
consuming because the participants were given a week to complete the
questionnaire. Second, it creates a free environment for the participants so that
they can fill in the form without any pressure.

3.5 Consent Letter

Senior students at SDU were introduced to the consent letter where they
learned about the purpose and process of the current research paper. They were
aware of the letter before giving an individual interview and taking the
questionnaire as well. This consent letter states that the names of participants
will be anonymized in the reporting of the results and all information will remain
confidential.

3.6  Validity and Reliability

The interview questions were adapted by the researchers and
meticulously checked by the scientific supervisor. The answers of the
respondents were not distorted in order to achieve accurate results. Also, to keep
the high validity in the study the researchers’ personal attitudes, biases and
feelings were thoroughly minimized. Since the responses were taken in audio
and written forms the researchers cannot misinterpret the data of the study.

The questionnaire was also checked by the scientific supervisor. In
addition, it was completely anonymous so that the participants were asked to
answer honestly. Moreover, the researchers cannot change the responses since
all the answers are automatically represented in graphs and Excel sheets.
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Results
The findings of this study are displayed in two parts: (1) interview
analysis and (2) questionnaire analysis.
4.1 Qualitative Findings
The interview had 7 semi-structured questions and was divided into three
categories: (a) background characteristics, ( b ) technology use, ( ¢ ) influence
of pre-service training.
1. How did/do you use technology in your classroom and what for?
The data demonstrates that all participants use technology for interactive
learning, that is-to make lessons more interesting and entertaining. 4 of the
participants, AR 1, Al 2, SM 5, AL 7, most of the time conduct online lessons,
therefore technology is an inseparable part of their teaching. Participants, Al 2,
KD 3, SM 5, Erke 8, use web platforms and resources to play games because
they believe that it is important to utilize gamification for the engagement of the
students. Majority of the interviewees’ prefer using Kahoot, Quizlet, and
Quizizz. For instance, AR 1 uses Quizlet for vocabulary, Kahoot and Quizizz for
revision; Al 2 tries to integrate interactive platforms such as Learning Apps,
Quizizz, and Jamboard; Erke 8 makes use of Kahoot and Quizizz for tests. In
addition, participants shared that they use Youtube videos for songs and dance
exercises, karaoke for listening, web platforms to demonstrate media materials
and make digital flashcards, PowerPoint Presentation (PPT) and Google Slides
for introducing the themes and memorization. Finally, SM 5 shared having
advanced knowledge of technology and the ability to use it in various ways.
2. Could you describe a lesson in which you used technology to
support your teaching practice?
The findings revealed that participants mostly used Kahoot, Quizlet,
PPT, and Google Slides to support their teaching practice. For example, LU 4
and Erke 8 utilized Kahoot to check understanding of the topic and KD 3 played
Kahoot and Quizlet, only in the beginning or in the end, to revise and reinforce
the taught vocabulary/grammar/reading passage. The interviewees, LU 4, SM,
and AD 6, usually started their lessons by turning on an interactive whiteboard
(IWB) and connecting IWB to their personal laptops which had an internet
connection. After that they showed presentations, LU 4 used Google Slides while
SM 5 and AD 6 PPT, as visual for introducing grammar rules and pictures as
lead-ins. 2 of the participants, AR 1 and Al 2, demonstrated the ability to
integrate technology into the whole lesson successfully. AR 1 started the offline
lesson by singing a song from YouTube with students as a warm-up which
develops pronunciation, accent, and rhythm. Then she introduced new
vocabulary with Quizlet cards and did drill exercises on this platform. In the
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middle of the lesson to warm up the students, she used YouTube for physical
activities. Finally, at the end of the lesson AR 1 distributed handouts which are
taken from the British Council or other websites, or alternatively send a Quizizz
as homework. SM 5 uses a similar method to AR 1, for instance, usage of the
music with lyrics on to learn new words and improve vocabulary. Meanwhile,
Al 2 conducted an online lesson via Zoom. The combination of technology and
the lesson was successful. The participant explained the theory by using Google
Jamboard virtual whiteboard, then WordWall to check their understanding and,
ultimately, a video fragment from a popular cartoon on iSLCollective to explain
how the taught rules work in context.

3. What is the added value (an improvement or addition to
something that makes it worth more) of using technology to support your
teaching practice?

The results indicate that all participants hold the opinion that technology
use makes lessons: (.a) more interactive so students do not get tired quickly, (b
) interesting and exciting, ( ¢ ) way easier to conduct and create a relaxed
atmosphere for students, consequently they will actively participate in class. AD
6, Al 2, and LU 4 shared that usage of technology improves student-teacher
relationships, makes the learning process more personalized, and allows teachers
to track the progress of every student. AD 6 believes that students better
remember new facts and information which directly influences their academic
performance. According to SM 5, “Modern world requires modern technology-
based classes”, and AR 1, “Technology makes you closer to students because
technologies are a part of their life.”

4. Based on your own experience, what are the good things about
integrating technology into classrooms? What are the problems?

The findings disclosed interesting ideas related to this one. Some
common benefits of integrating technology into the classroom are: 1) it saves so
much physical energy; 2) it gives lessons more entertaining content; 3) increases
teamwork and collaboration, as mentioned LU 4, “inexperienced students can
get help from experienced users of technology”; 4) additional materials and new
sources of information that can be useful and helpful. LU 4 says that the more
the teacher uses technology, the more students feel that the teacher is considering
their interests. Also, Erke 8 expressed that students learn how to make
presentations and use new technologies together with the teacher and that we
need to adapt faster to technologies and to accept them for useful purposes.
According to participants there are common problems such as 1) not all students
have devices to use in the lesson; 2) sound in videos might not work; 3) poor
quality internet can occur; 4) inability to control the attention span of the

72



SDU Bulletin: Pedagogy and Teaching Methods 2022/3 (60)

students; 5) no electricity. AD 6 and AR 1 shared thoughts that sometimes it is
not easy to find reliable material among tons of available materials and choose
appropriate activities related to the topic, moreover, it requires time.
Consequently, AR 1 and Al 2 think that students can easily get used to
technologies and demand them every lesson. Lastly, Al 2 and SM 5 consider low
ICT literacy of students, that is-lack of ICT knowledge, as the main problem
because it makes the learning process harder and the teacher has to think of
something different on hand.

5. Do you believe that your pre-service education provided you with
the necessary competencies and skills to integrate technology into your teaching
practice?

6. of the participants believe that they learned quite enough about
technology in order to, 1) be an EFL teacher at an ordinary school, 2) use
redesigned Skype, 3) use e-resources. However, 2 of the participants expressed
disagreement with this one. For instance, AR 1 thinks that the curriculum could
have had more preparation for online teaching and how to integrate technologies.
Consequently, the interviewee says that in terms of using technologies
university’s pre-service education made a marginal impact. Finally, Al 2 shared:

No. All of the platforms, skills, and activities required for online teaching
were learned through practice and outside sources by myself. My pre-service
education did not prepare us for virtual teaching at all. I can not recall any course
which specifically gave us at least adequate theoretical knowledge on online
platforms. For instance, | was not even aware of Zoom and could not use Skype
for education before the pandemic. We had a course of ICT, however, it gave us
too general knowledge on using applications as Excel but it was not a productive
course for specifically future educators.

7. What learning experiences from your pre-service education were
the most meaningful for helping you to integrate technology into your teaching
practice? The data demonstrated that two courses, ICT and Instructional
technology and materials development, helped the participants to get acquainted
with Google Slides, Google Spreadsheets, PPT, Prezi, Zoom, Webex and to find
interesting games and create a personal website. In addition to these courses, AR
1 added one more course called Critical Thinking where students were taught
how to identify reliable materials and how to carefully choose websites. Erke 8
says that people remember information well that is shown in practice, therefore
she remembered most from the teachers' methods used during the lessons rather
than the usual theory. According to Al 2, Virtual peer teaching classes were the
most effective and productive since they allowed students to see how virtual
classrooms work. Before these courses, the interviewee knew only how to join
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classes on online platforms like Zoom and had no knowledge of using it for
teaching purposes. However, then she had the opportunity to conduct a real
online lesson where she learned how to use the platform’s functions for teaching.
Moreover, Al 2 faced a challenge, that is-to humanize the classroom and transmit the
energy and enthusiasm throughout the screen.

8. What would you add to/change from your pre-service education
to feel better prepared to integrate technology in your teaching practice?

One of the participants believes that what the universitydoes for students'
technological competence is quite enough for teaching while others shared that
there is a need for a change. The results suggested the following changes for pre-
service education because only one course cannot be enough to integrate
technology into the classroom: 1) more updated courses; 2) more practice rather
than simple theory; 3) courses on constructing the lesson and its components; 4)
introduce students to the platforms for education and teaching. Al 2 shared an
interesting idea on this one - adding a separate practical course of Virtual
teaching to the undergraduate program of pre-service teachers. She believes that
the content of the course should be divided into two parts. The first part should
focus on technological tools and train students to create and adapt assignments
into virtual format through educational online platforms. The second part should
focus on the psychological side and give proper knowledge on keeping
motivation in online classrooms, humanizing digital class, and the mental well-
being of students and teachers. AR 1 expressed an impressive view as well.

More knowledge about online education and technologies, probably
additional courses or programs. And this program should be from 1-2 years of
education, not only last semester. I wish we could have more practical
knowledge about technologies, maybe peer teaching lessons or teachers’ real
cases as an example.

4.2  Quantitative Findings

This part presents the overall results taken from the questionnaire. At the
time of this questionnaire, the participants had little classroom teaching
experience. The questionnaire describes pre-service teachers’ beliefs about
integrating technology, their confidence level, and the technology proficiency
level. It contains 2 questions of general information, 7 questions (statements)
used to measure beliefs of participants, 9 questions (statements) to measure their
confidence level, and 11 questions (statements) of the technology proficiency
level.
4.2.1 General information.
Figure 1
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Do you have any experience in teaching English?

40 responses

® Yes
® No

As it is illustrated in the circle graph, there were a total of 20 respondents.
The vast majority (97.5%) of respondents had any experience in teaching
English and others (2.5%) had no experience.
Figure 2
Teaching experience

How long have you been teaching English?

30%

17,50% 17,50% 20%
12,50%
I I I 2,50%
-
1-3 months 4-6 months 1-2 years 3-5 years Internship No experience

experience

Figure 1 shows the respondents’ teaching experience. Overall, it is seen
that most of the senior students at SDU (30%) had 1-2 years of experience in
teaching English, while 20% of them had this experience during their internship.
This chart also demonstrates that respondents (12.5%) had at least 1-3 months
experience of teaching, while some (17.5%) had about 3-5 years. The rest of the
respondents (17.5%) had 4-6 months of teaching experience. Only one
respondent (2.5%) had no experience in teaching English.

4.2.2 Beliefs

This data presents pre-service teachers’ beliefs towards technology.
There were 7 statements with a degree of agreement on a scale of 1-5, strongly
disagree, disagree, neutral, agree, and strongly agree.

Table 1
Beliefs
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Strongly  |Neutral |Strongly
Disagree/ Agree/
Disagree Agree
1. Computers are generally reliable. 7.5% 17.5% 75%
2. Computers and related technologies will 20% 60% 20%
isolate students from one another.
3. lam interested in computers and related 5% 2.5% 92.5%
technologies.
4. lam interested in learning new technologies. 2.5% - 97.5%
5. lam interested in learning technologies that 5% 10% 85%
will help my teaching in the future.
6. I believe that technologies can help me teach 2.5% 7.5% 90%
better.
7. I believe that technologies can help my 2.5% 2.5% 95%
students learn better.

This table reveals that most respondents (75%) believe that computers
are generally reliable, and also they (92.5%) are interested in computers and
related technologies. Only 5% of respondents are not interested in computers and
related technologies, and they (5%) disagree with the statement that learning
technologies will help them teach in the future. The vast majority (92.5%)
believe that technology can help them and their students learn better, while
others (2.5%) think vice versa. 20% of participants are of the opinion that
computers and related technologies will isolate students from one another,
however, a similar percentage of them disagree with this statement.

4.2.3 Confidence
Table 2 below demonstrates 7 statements with a degree of agreement on

a scale of 1-5, strongly disagree, disagree, neutral, agree, and strongly agree, to
show pre-service teachers confidence level to integrate technology.
Table 2

Confidence
Strongly NeutralStrongly
Disagree/ Agree/
Disagree Agree
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1. I feel confident in using technology in my 17.5% 2.59 80%
learning

2. | feel confident in using technology to 22.5% 12.59 65%
teach.

3. I feel comfortable using technology. 5% 109 85%
4. |1 do well with computer technologies. 2.5% 12.5% 85%

5. | feel confident in utilizing a drill ang
practice programs (i.e. educational software
that engages students in multiple-choice, trug 10% 7.5% 82.5%
and false, or “worksheet” type of questions) in
my instructional practices with students.

6. | feel confident in utilizing basic authoring
applications such as word processory{ 10% 25% 65%
spreadsheets, and graphic organizers in my
instructional practices with students.

7. 1 feel confident in utilizing advancec
authoring applications such as web publishing
software,  presentation  software  (i.e| 10% | 125% | 77.5%
PowerPoint and/or collaborative groupware ir
my instructional practices with students.)

8. | feel confident in utilizing the World Wide
Web in myinstructional practices with students.| 17.5% | 17.5% 65%

9. | feel confident in utilizing networkec
communication resources (i.e. e-mail, socia

media, school/university websites, mobild 15% 2.5% 82.5%
apps, etc.) in my instructional practices with
students.

Table 2 shows that pre-service teachers (80%) feel confident in using
technology significantly more than those (17.5%) who do not feel confident.
Overall, it can be seen that statements number 3 and 4 show the highest
percentage of respondents who agree with these statements, however, the same
statements display the lowest percentage of respondents in the options of
“Disagree” and “Strongly Disagree”. In statements, number 2, 6, and 8, most
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respondents, 65% out of 100% answered that they “Agree” and ‘“Strongly
Agree”, while less than 25% of respondents do not agree with them. The
percentage of respondents (82.5%) who chose the options “Agree” and
“Strongly Agree” in statement number 5 is the same as in statement number 9.
Statements number 1 and 9 (“ I feel confident in using technology in my
learning”, “I feel confident in utilizing networked communication resources”)
indicate the lowest number of pre-service teachers who are “Neutral” about these
statements, whereas statement number 8 (I feel confident in utilizing the World
Wide Web) has the highest percentage.
4.2.4 Proficiency

Table 3 illustrates how proficient pre-service teachers felt about
technology integration. There were 11 statements on a scale of 1-5, no experience,
beginner, moderate, substantial and expert.

Table 3
Proficiency

NoE B M S E
1. Setting up a video conference and - 75% | 17.5% | 52.5%| 22.5%
using digital video cameras
2. Editing pictures, audio, and video - 75% | 32.5%| 30% | 30%
files
3. Publishing pictures (e.g., on
Flickr.com), audio files, and video files| 5% - 17.5%| 55% | 22.5%
(e.g., on Youtube.com)
4. Scanning and editing documents - 12.5% | 7.5% | 32.5%| 47.5%
5. Using word processing programs
(e.g., Microsoft Word, WordPerfect) - 10% | 12.5% | 32.5%| 45%

6. Using presentation software (e.g.,
PowerPoint, Google Slides, Prezi) 2.5% - 5% | 42.5%]| 50%

7. Using electronic spreadsheets (e.g., | 2.5% | 15% | 7.5% [ 57.5%( 17.5%
MS Excel, Google Sheets)

8. Managing, storing and backing up
files on servers, CDs, zip disks, etc. 12.5%]| 12.5% | 25% | 32.5%| 17.5%

9.Finding and evaluating information 5% | 25% | 22.5% | 45% | 25%
from Web searches
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10. Searching electronic library
databases for books, articles, and other | 5% [ 15% | 20% | 42.5%]| 17.5%
resources

11. Using Web 2.0 tools in the
classroom (e.g., Skype, Storybird, 5% |225%| 25% | 25% | 22.5%
Wordle, etc.)

Table 3 above demonstrates that half of the pre-service teachers (50%) were
“Experts” in statements number 4 and 6, whereas statement number 8 has the
highest “No experienced” respondents than in other statements. The vast
majority of respondents (32.5%) had a “Moderate” level of proficiency in
statement 2, however, statement number 6 shows that only 5% out of 100% were
“Moderate”. Statements 1, 2, 4, and 5 do not have “No experienced” pre-service
teachers, while statements 3 and 6 do not have “Beginner” level respondents.
Overall, we can see that statement number 7 shows that nearly 58% of
respondents had a “Substantial” level of proficiency, whereas statement 11 has
the lowest percentage of respondents who were at the same level (25%).

Discussion

The overall results indicate that pre-service senior teachers at SDU
substantially feel prepared in using technology and teaching with technology.
The data suggests that the respondents are considerably confident and proficient
in integrating technology into their classrooms. Consequently this finding
answers the research question of the extent to which pre-service seniors feel
prepared with technology skills to integrate technology into their future
teaching. The study demonstrated weak results in the second research question -
the perceptions of pre-service senior teachers on the role of technology courses
in their current teacher training program/curriculum. The reason is that only
three questions of the interview were aimed to find the data for the second
research question while the other four were about background characteristics and
technology use.

Overall, the findings of this study could answer research questions 1 and
2 and presented results adequately. However, unexpected results appeared as
well. It is somewhat surprising the responses of the interviewees’ were
controversial on their perceptions about technology in their teacher training
program. A number of respondents were quite satisfied with what the university
program provides whereas others consider that one ICT related course cannot
provide students with adequate knowledge. Interesting facts were given by
Mishra, Koehler, & Henriksen (2011). They stated that in many high education
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institutions that train future teachers, the curriculum includes only one
technology course. The authors claim that this knowledge is not enough to
effectively use technology in real classroom environments.

The questionnaire data suggests that the vast majority of respondents
have a positive attitude towards computers and related technologies. They
believe that technologies help them teach better and help their students learn
better. The majority of pre-service teachers at SDU feel prepared with the
necessary knowledge to integrate technology into their future teaching. It was
discovered through the questionnaire that most respondents feel confident in
utilizing drill and practice programs, and networked communication resources
in their instructional practices with students as well. In addition, both interview
and questionnaire data reveal that respondents expertise to utilize presentation
softwares such as PowerPoint, Google Slides, Prezi. Nevertheless, many of them
have little experience in using some of the Web 2.0 technologies with great
potential for classroom application, such as Skype, Storybird, Wordle. It means
that respondents are not well-prepared to use recently developed technologies.
This result supports Jing Lei’s (2009) claims that pre-service teachers are good
at using basic technologies, however, they are not proficient in utilizing
advanced technologies.

5.1 Limitations

The senior students’ inclination toward technology integration in their
future classrooms could be of great importance for the university to improve in
relation to the ICT courses. While this study does have important implications
for the university's pre-service teacher training programs, a few limitations need
to be considered. The first limitation was that the current study relied exclusively
on student perceptions of technology courses; no measure of actual skills was
assessed. Obviously, an examination of attitudes should normally precede
research that attempts to measure direct integration, as the identification of
specific attitudinal pros and cons will help better define the skills that are being
targeted. While it is reasonable to believe that pre-service teachers who hold
positive attitudes toward technology will be more likely to ultimately integrate
these technologies, this assumption requires an inference that was not directly
examined within the present research design. Another limitation was that the
sample that was examined was intentionally delimited to moderately sized, one
particular university. It is possible that the characteristics derived from the
present sample may not generalize to pre-service teachers who attend other
universities. It is recommended to use a larger sample size with an extended
number of universities in order to gain more accurate data and to make a research
paper more valid and reliable. It is also recommended that future research
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beginto examine instances of actual technology integration.

Conclusion

In general, this study was conducted to yield some insights related to the
perceptions of pre-service teachers at SDU and to find the extent to which they
feel prepared on their ability to integrate technology into a learning environment.
The difference of this study from other studies is that this study addressed one
particular university and may not be generalized to other higher education
contexts. Moreover, the research is aimed to provide reasons that influence
whether students have bad or good perceptions of technology courses. Based on
a quantitative and qualitative analysis of this study, it can be concluded that pre-
service teachers at SDU feel well-prepared to utilize technology successfully in
their future teaching. The results reveal two different attitudes of respondents to
technology courses in their current teacher training program/curriculum. Some
pre-service teachers stated that the teacher training program provided them with
sufficient knowledge of integrating technology into their classrooms; others, on
the contrary, claimed that only one course was not enough for teaching and
suggested including more updated courses that improve their technology skills.
According to this study, findings are unique for particular students, that is -
students of SDU. The results of this study might be helpful in designing a teacher
training program, namely a curriculum, for pre-service teachers at SDU. Also,
the research with a larger sample size with a slight change in context may provide
different results. For that reason, further studies should be taken into account to
expand the number of participants and include more and various universities.
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"KOFAPBI BIJIIM BEPY KOHTEKCTIHJET'T MYFAJIM/IEPII
OKBITY BAFIAPJIAMACBIHIAFBI TEXHOJOTHSI KYPCTAPBI
BOWMBIHIIA JASIPJBIK MYFAJIM/IEPTHIH KABBLIJIAVEIH
3EPTTEY.

Anparna. byn  3eprrey  MyFamimuepai  JaspiaydblH - Kasipri
OafFapiaMachbIHIAFbI/OKy JKOCIIAPBIHIAFbl TEXHOJOTHS KYpPCTapbhIHBIH PpeJi
Typasibl, COHJAH-aK oOJapJblH TEXHOJIOTUSHBI CBIHBINTAPbIHA  KIPIKTIpY
KaOiJleTiHe KaHIIAJIBIKTBI JaWblH €KEHAIKTEepPiH Ce31HY JI9PEKECiH, COHBIMEH
Karap Oomjarmmak MyramiMIepAiH KaObuigaybiH 3epTreiail. Korapsl KypCcThiH 8
CTYIEHTIMEH apThllall KYpPbUIBIMABIK cyx0atr »xyprizuiai. COHbIMEH Karap,
Cyneiimen [lemupen ynusepcuteTiHiH 40 )oFapbl Kypc CTYACHTTEpiHE OHJIANH
cayaiHaMma xioepiai. 29 sanemMeHTTeH Typathi 5 0amnnsik Likert mkasachiabig

cayaJlHaMacChbl KOJAAHBUIIBI. T¥TaCTaﬁ allraHia, HOTUIKCIICp MCKTCHAJbI
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JAsipIIbIK MYFaIIMJCPiHIH TEXHOJOTHSFA JETeH IO3UTHBTI KO3Kapachl KoHE
OJIapJIbIH TEXHOJIOTUSHBI KOJJIAaHYyJarbl KY3BIPETTLIIriHE KOFaphl ceHiMi Oap
€KEHIH KepceTTl. 3epTTey Oip YHUBEPCUTETTE KaThICYIIBUIAPIbIH IIAFbIH 1PIKTEY
TOOBIMEH KYPri3UIreHiH ecTe ycTaraH koH. COHABIKTAaH IpIKTEYIiH KeHSUTUITeH
KOJIeMIMEH, COHJal-aK 3epTTey OpICIH KEHEUTYMEH KOCHIMINIA 3epTTeyiiep
KaxerT.
Tyiiin ce3aep: Oonamak myramimaepai naspiaay, CJY, sxorapbl Kype
CTYACHTTEP1, TEXHOJIOTHsI KypCTapblH KaObUIay, TEXHOJOTHS JaFAbLIAPHI.
A.Tamuam?®, I Hemanuesa?, X.Eepuxm;z%zl
'Yausepcurer umenn Cyneiimana Jlemupens, Kackenen, Kazaxcran
*e-mail: aisulu.gatiat@sdu.edu.kz

WCCJEJOBAHUE BOCNPUATHI BYAYIIUX YUUTEJIER
KYPCOB 10 TEXHOJIOTMSIM B IPOTPAMME NOJATOTOBKH
YYUTEJIEN B KOHTEKCTE BBICILIETO OBPA30OBAHHSL.

AHHOTaUus. B 3TOM ncciie0BaHUM UCCIIENYeTCsl BOCIPUATHE OYAYIIUMU
YUUTENSAMH, TOTOBSIIUMUCS K paboTe, poJid KypCOB TEXHOJIOIMH B MX TEKYIIEeH
porpaMMe MoAroTOBKY YUUTENEH, a TAK)Ke CTENEeHb, B KOTOPO OHU YYBCTBYIOT
ce0s MOJArOTOBJIEHHBIMU K TOMY, YTOObI MHTETPUPOBATH TEXHOJOIMHU B CBOU
KJ1acchl. bbl1o MpoBeeHO MONYCTPYKTYPUPOBAaHHOE HHTEPBBIO C 8 CTyIeHTaMU
ctapumx KypcoB. Kpome Toro, onnaiiH-ankeTra Oblna pa3ociana 40 cTyaeHTam
cTtapmmx KypcoB YHuBepcutera Cynelimana [lemupens. bbul ucnonb3oBan
ONPOCHUK MO 5- OayuibHOW mikane Jlaiikepra, cocrosimuii u3 29 nmyHkros. B
LIEJIOM, PE3yJbTaThl MOKA3alH, YTO IPENOoAaBaTelld, TOTOBALIMECs K padoTe,
UMEIOT CWJIBHOE IOJO0XHUTEIbHOE OTHOIIEHHE K TEXHOJOIMSM M BBICOKYIO
YBEPEHHOCTh B CBOEH KOMIIETEHTHOCTH B UCIIOJIb30BaHUH TeXHOJIorHi. Crexyer
UMETh B BHJly, YTO HCCIEIOBaHHME MPOBOIMIOCH C HEOOJIBIIONW BHIOOPOUHON
IPYNION YYacTHUKOB B OJJHOM KOHKpPETHOM YHHBepcutere. CienoBareibHO,
HEOOXOIMMBI JaTbHEHUIIHE UCCIIETOBAHMSI C YBETMUYEHHBIM pa3MepPOM BHIOOPKH,
a TakKe JUIsl paclIMpeHys 00JacTu UCCIeI0BaHUs

KiroueBble cioBa: mpenBapuTeNbHas IOATOTOBKAa IIPENOJAaBaTENEH,
SDU, crapmme Kypchl YHUBEPCUTETA, BOCIPUATHE TEXHOJIOTMYECKUX KYPCOB,
TEXHOJIOTMYECKUE HABBIKH.
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Appendices
Appendix A
Interview questions:

1 Howdid/do you use technology in your classroom and what for?

2 Could you describe a lesson in which you used technology to support
your teaching practice?

3 What is the added value of using technology to support your teaching
practice?

4 Based on your own experience, what are the good things about
integrating technology into classrooms? What are the problems?

5 Do you believe that your pre-service education provided you with the
necessary competencies and skills to integrate technology in your
teaching practice?

6 What learning experiences from your pre-service education were the
most meaningful for helping you to integrate technology in your teaching
practice?

7 What would you add to/change from your pre-service education to feel
better prepared to integrate technology in your teaching practice?

Appendix B
Questionnaire:
General information

1 Do you have any experience in teaching English?

2 If you answered "Yes", how long have you been teaching English?
Beliefs

This data presents pre-service teachers’ beliefs towards technology.

There were 7 statements with a degree of agreement on a scale of 1-5 (“Strongly
Disagree”, “Disagree”, “Neutral”, “Agree”, and “Strongly Agree”).

1 Computers are generally reliable.

2 Computers and related technologies will isolate students from one
another.

3 lam interested in computers and related technologies.

4 | am interested in learning new technologies.

5 lam interested in learning technologies that will help my teaching in the

6 | believe that technologies can help me teach better.
7 | believe that technologies can help my students learn better.
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Confidence

Table 2 above demonstrates 7 statements with a degree of agreement on
a scale of 1-5 (“Strongly Disagree”, “Disagree”, “Neutral”, “Agree”,
and“Strongly Agree”) to show pre-service teachers confidence level to integrate
technology.

1 I feel confident in using technology in my learning.

2 | feel confident in using technology to teach.

3 | feel comfortable using technology.

4 |1 do well with computer technologies.

5 | feel confident in utilizing drill and practice programs (i.e. educational
software that engages students in multiple-choice, true and false, or “worksheet”
type of questions) in my instructional practices with students.

6 | feel confident in utilizing basic authoring applications such as word
processors, spreadsheets, and graphic organizers in my instructional practices
with students.

7 | feel confident in utilizing advanced authoring applications such as web
publishing software, presentation software (i.e. PowerPoint and/or collaborative
groupware in my instructional practices with students.)

8 | feel confident in utilizing the World Wide Web in my instructional
practices with students.

9 | feel confident in utilizing networked communication resources (i.e. e-
mail, social media, school/university websites, mobile apps, etc.) in my
instructional practices with students.

Proficiency
How would you rate your proficiency in the following skills? Please

check your response on a scale of 1 to 5. Thanks.
1 =No experience
2 = Beginner (little skill)
3 = Moderate (can use some already-prepared applications, or can perform the
task with help)
4 = Substantial (can use and create/customize many applications on my own, or
can perform the task on my own)
5 = Expert (could teach others how to use and create/ customize many
applications, or can teach others how to perform the task)

1  Setting up a video conference and using digital video cameras

2  Editing pictures, audio, and video files
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3 Publishing pictures (e.g., on Flickr.com), audio and video files (e.g., on
Youtube.com)

4 Scanning and editing documents
Using word processing programs (e.g., Microsoft Word, WordPerfect)
Using presentation software (e.g., PowerPoint, Google Slides, Prezi)
Using electronic spreadsheets (e.g., MS Excel, Google Sheets)
Managing, storing, and backing up files on servers, CDs, zip disks, etc.
Finding and evaluating information from Web searches

10 Searching electronic library databases for books, articles, and other
resources

11 Using Web 2.0 tools in the classroom (e.g., Skype, Storybird, Wordle,
etc.)

© 00 N o O1

Appendix C
Consent Letter

Consent Form for the TFL senior students' participation in a research
study entitled "Preparation of pre-service teachers: the voices of the students in
relation to technology. A Descriptive Case Study of Senior Students at SDU".

Dear Participant,

You are invited to show your honest attitude towards teaching English as
Foreign Language; to share your experience of teaching EFL if there is any. We
would like to thank you in advance. We genuinely appreciate your contribution
to the study. Please spend a few moments looking through the letter and sign
below in agreement.

Purpose:
The purposes of the study are:

1 to investigate the perceptions of pre-service senior teachers on their
ability to integrate technology into a learning environment based on their
university courses and active internship;

2  to study pre-service senior teachers' beliefs about feeling prepared with
technology skills to integrate technology into their future teaching.

Participant selection:
You were selected as a participant in this paper because you are a TFL senior
student/an EFL teacher. Please note you are not criticized whether you are saying
right or wrong. We are interested in your motivation towards teaching and we
would like to receive honest information.
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Confidentiality and privacy:

Researchers and supervisors highly respect the privacy policy. Therefore,
any piece of information selected for this paper will remain confidential and will
be disclosed only with your permission as well as your name will remain
anonymous. The data is accessible only to the research personnel. All of the
materials: audio/video recordings, interview answers, questionnaire responses
will not be sent to any third party. All information that identifies you will be kept
confidential and stored in a secure file that will be password protected. The
primary researchers will keep all the information provided by you confidential
to the greatest extent possible. By signing this form, you are authorizing access
to your questionnaire and interview by research personnel. Such access will be
used only for purposes of verifying the authenticity of the information collected
for the study, without violating your confidentiality, to the extent permitted by
applicable laws and regulations.

Refusal/Withdrawal:

Your decision concerning your participation in this study is voluntary
and will not affect relationships between the research personnel and you. If you
do not want to participate in this study anymore, you can withdraw your consent
and discontinue participation at any time.

Contact:

If you have any questions about this study, you can contact us, Primary
Researchers: BerikkyzyKanshaiym, [Student of Suleyman Demirel University],
+7 747 177 3040 (cell phone), or at 170302028 @stu.sdu.edu.kz ; Netaliyeva
Gulnara [Student of Suleyman Demirel University] +7778 890 3437 (cell
phone), or at 170302069 @stu.sdu.edu.kz .

Transcriptions from the interview with pre-service teachers SDU:

“Not really, I remember we had a Critical Thinking course and we had
IT and materials development, and somehow it helped, but I think the curriculum
could have had more preparation for online teaching and how to integrate
technologies as well. So in terms of using technologies our pre-service education
made a marginal impact.”

“It should ‘match’ your lesson. While preparing activities, | had troubles
in choosing appropriate activities for my topic. It required time. Moreover, |
never used technologies in a different way, only as a tool to show presentation.
So, I think it would make my life easier, if there was one list of tools that | can
integrate in specific topic. For instance, ordinal numbers.”

“I have nothing to add since I believe that what our university does for
our technological competence is quite enough for teaching.”
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“No. All of the platforms, skills and activities required for online
teaching were learnt through practice and outside sources by myself. My pre-
service education did not prepare us to virtual teaching at all. I can not recall any
course which specifically gave us at least adequate theoretical knowledge on
online platforms. For instance, | was not even aware of Zoom and could not use
Skype for education before the pandemic. We had an ICT course of ICT,
however it gave us too general knowledge on using applications as Excel but it
was not a productive course for specifically future educators.” “In ICT course in
sophomore year | learned many new things which I am using right now, and will
be helpful in the future too. It was about the Google Spreadsheet use which is
significantly valuable for me.”

Received 12 June 2022
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«BYTIH CAHAAPABIH BOJIHI'THITITT HETT3IHAE NEINIJIETIH
KYPAEJII MOTIHAI ECEINITEPAI IHEITY TOCIJIIEPI

AngaTma. Makana, 3JeMEHTap MaTeMaTHKa Ma3MYHBIHJIAFbl MaHbI3bI
Macesenepain Oipi OonbIll TaOBUIATBIH Kypaedal MOTiHAI ecentepii «byTiH
caHAapAblH O6JIHTIIITITD) HEri3iHAe ILIenry Tocuiaepine apHairaH. JKammbl,
OCBI Ma3MYHJIaFbl KYPJEI MOTIHAI €CeNTep HETi31HeH TEHCI3MIKTEPAiH HeMece
TEHCI3JIKTep JKYHECiHIH KOMETIMEH IICHIUICTIHIHE MaKaylaJbl epeKIle KOHLI
aynapbutazbl. Cosl CHSKTHI, MYHJAll Ma3MYHJaFbl MOTIHII €CenTep/iH, ecemn
TaJIall eTill OThIPFaH >kayaObIH aHBIKTAy Ja OHAl miapya emec. Makaiana, o
Mocene Je TalKbUlaHFaH. Makana, MaTeMaTUKaHbl OKBITY 9JicTeMeci
CaJIaChIHbBIH MaMaH/1apbiHa, MyFajimaepre, JOKTOpaHTTap MEH
MarucTpaHTTapFa XKOHE MaTeMaTHKaFa KbI3bIFYIIBUIBIK TAHBITATHIH >KOFAphI
CBIHBINITAp OKYIIbLIApbIHA ApHAIIFaH.

Tyiiin ce3aep: ecen, KypJeni ecern, MOTIH/II €cell, MITIHAl ecen TypJiepi,
canjap, OYTiH caHjap, HaTypal cCaHJap, caHJapJAblH OeJIHTImTIrl, OyTiH
caHJapJblH OONIHTIIITIK Oenriiepi, KOCHIHABIHBIH OOJiHTILITIr, albIpMaHbIH

OOJIHTIIITIT, KOOEHTIHAIHIH OOIHI1IITII .

MareMaTuKanblK MOCENeNepaiH IMIHAET €H KOm 3epPTTENTreH, OHTIMe
OonFaH, Talac TyAbIpFaH MocelenepiaiH Oipi - on moriHai ecen. OHBIH Aa
e31HIK yIkeH cebebi Oap. bip ce30en aiTkaHma, on cebem — mareMaTuka
FBUIBIMBIHBIH Maiijla OoNyblHA TIKeNeH acep €TKEH Macelie, Ol aJaMIap.IblH
KYHIENIKTI eMipJeri TyblHIaFraH 1pisli, YCaKThl MaceJeliepiH IIelIyre IereH
TaNMbBIHBICH. AJ, OV JKaFmaiIpl MaTeMaTHKa TUIIHE ayaapcak, OJ MOTIHI
ecenTi memnry[1] mxeren ces.

Kanmpl MOTIHAI ecen TeH OHBI IICNly TOCUIAEpl JKalabl MaTeMaTHKaHBI
OKBITY OJiCTeMECiMeH aiHaJbICKaH FalbIMIApAbIH OapiblFbl  Ja IiKip

90


https://doi.org/10.47344/sdu%20bulletin.v60i3.817
mailto:dzhanbulat.kayinbayev@sdu.edu.kz

SDU Bulletin: Pedagogy and Teaching Methods 2022/3 (60))

OinmipreH, o3 mabIMIaynapelH KentipreH. Kaszakcran jkarmaiiblHIa OHJIAl
FageIMAApAbIH  KaTapeiHaa bumocoB ©O, JloynerkwioBa A, KocanoB b,
OcmnanoB T >xoHe Oackamap 0©ojica, OpbIC TUIAI FaJbIMAapaaH Oyl Mocesere
Kanam Ttaptkanjgap @Opuaman JI.M, Iloita [I, baxenoBa H.I', Kossrusn.
0. M, Jlypee M. B, Capannes I'. U, Hemunmoas T. E, Toukux A.Il,
I'pynenos. . U, Kpynuu B.U xone Gackamap OGonbin Tabbutansi[1,2,5,6].
Aran aiitkanga, @punman JI. M, [loiia JI CHSIKTHI FaapIMaap MOTIHII €cell
TypiaepimMen[1,2]. jxoHe oONapABIH HEri3ri CHUMaTTamMaiapbIMEH ailHajbIcca,
I'pynenoB. 5. W wmoTiHai ecemke KOWBUIATBIH Tajiamn[6]. MocesenepiMeH
UIYFBUIIAHFaH KOHE T.0.

Kanmel sKOFapeila aWTBUTFAH FaJdbIMIAPIBIH CHOCKTEPIH capamTay
OapbICHIHAAFEl KOPBITBIHABLIAPABIH Oipi — OJI MaTeMaThkKa Ma3MYHBIHJAFbI
MOTIHAI  ecenTepAiH  TepT Typiai  (QyHKUMACHIHBIH  Oomybl.  Omap:
1.OKBITYIIBUTBIK, MOTIHII ecenTepAl  wiemy OapbIChIHIA

OKYIIbLIap/ia MaTeMaTHKaJIBIK OLTiM, OUTIK KOHE Jafabl KaJbIITaca bl

2. TopOuenik, MOTIHAI ecenTepAi Miemy OapbIChIHAA  OKYIIBUIAPABIH
MaTeMaTHKaFra KbI3bIFYIIBUIBIFBI apTajbl, €HOCK €Tyre NaFblLIaHa/Ibl.
3. JlaMBITYIIBIIBIK, MOTIHII ecenTepil miemy OapbIChIHIa OKYIIbLIAPIbIH
oiiay KaOileTi JaMuabl, aKbUl O iC OpEKeTIHIH TOCUIAepiH MEHIepei.
4. bakplIaymbUIBIK, MOTIHAI €cenTep/ll MIeny OapbIChIHAA OKYIIbUIAp 63
OumiMAepiHIH  JeHrediH, o3 JaMyblH, ©3 OeTIMeH JKYMbIC jKacay
KaOlIeTIHIH aeHreiiid OliaeTiH OoJabl.

Kazipri ke3ge Hemece Oacka ce3AepMEH alTCaKk MOCTUHIYCTPUSIIBI

KoFamJia ocbl QyHKIUsUTapAbIH imriHeH eH MaHbI3abichl JJAMBITYIIBIJIBIK
¢byHKLUs 60BN OTBIpFaHbl Oenriti. bi3 yehIHbIN OThIpFaH, «BYTiH caHAapAbIH
OOIHTILITITI» HETi31H/Ae MIeNIIeTIH KypAeai MOTIH/I ecenTepaiH Typiepi MeH
oNapibl NIy TACIIAEpl AN OChl MaTeMaTHKa Ma3MYHJApBIHIAAFbl MOTIHIL
ecenTepAiH AaMBITYIIBUIBIK (YHKIUSACHIH iC JKY31HE achlpyFa apHallFaH JeceK
KarenecrneiimMiz gen onnaiimbeiz. Cebebi, MOTIHAL ecenTepIiH Oy TYpiH ILIeNry
OapbIChIHAA KOJNIAHBUIATBIH CTAHIAPTTHI aITOPUTM HEMECe TOCLI KOK. byTiH
caHJapAblH OOMIHTINITITiIE op ecemTe op TYpJdl JKaFaaiga KoJJaHBIC
Tabaspl.
1. ®akynbpTeTKe MEKTEN OKYIIbIIApbIHAH OHIIPIC JKYMBICHIBIIAPbIHA KapaFaHaa
600 eriHiM apThIK TycTi. OKymbUIap apacklHOa KbI3Zap CaHbl OHJIpIC
JKYMBICIIBUTIAPBI apachlHAAFbl KbI3JAp CAHBIHAH 5 ece Kom, al OKYIIbLIap
apachIHarel YJIJIAp CAaHBI OHJIPIC >KYMBICIIBIIAPH VAP CaHBIHAH N ece
ker, 6 <n < 12 (n — 6yTiH caH).
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Erep ennipic »yMbICIIBIIAPHI apachkiHIa YIAap Kbi3iapra Kaparanaa 20-ra ket
0oJica, OTIHIIITEPIIH Kbl CAHBIH TaOBIHBI3.
Hlewyi:
X-OKyIIbUTIAp CaHbI, Y-OHIIpyLIiaep caHbl 0osickiH. OHAa, TEHIACYIH alambl3.
x =y + 600
Xy = 5Yx
Xy > Yx
y =20+ yx
{e6<n<12
Byn Ttenaeyaen oxkymibl Y Oananap, KyMBICHIBI Y1 OananmapaaH N-ece Kol
€KEHIH OalKalMBbI3.
Xy = NYy
620 —3yx = (20 + y)n

620 —20n = (n + 3)yx
620 —20n 680

I - 20
VA= n+ n+3
3
680. Gonwerinen OYTiH CaH ILIBIFBIY KEpeK.
n+3
6<n<12
6+3<n+3<12+3
n+3=10
n=7
680=2*2*2*2-17
680
yK=7—+3—20=48 yy=20+48 =68

xy=620—3 %48 =476 xx=05yx=5%48 =240
yrxtxy+xx+ yy +yx = 476 + 240 + 48 + 68 = 832

Bapinbiret 832 eTiHilL

2. [Tapanka TiK TepTOYpHIITHI KajbllTa, 24 capOa3ziaH TypaTblH poTa KeJji.
Keitinnen, mapajgka OapiblK cap0a3 KaTbica alMaWTBIHABIFBI OENriial OOJIbI.
[Tapagka KamFaH Kypamzbl KeJleciied OpHalacThIpJbl, Karapjap CaHbl
OipiHIIIMEH CaJbICTBIpFaHJa 2-T€ KeM, ajl dp KaTapJarbl aybIHIepiep CaHbl
26- ra apTeiK. Erep mapasaka Oapiblk cap0a3 KaTbica ajiFaHia, POTaHbl dp
KaTapJblFbl capOa3ap caHbl KaTap CaHbIHA TEH OoNaThIHAAW —eTim
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OpHaJlacTeIpyFa Oonymisl efi. Porana KaHima xayslHTep OOJIIBI.
Hlewyi:
n—2)(n—2+26) <24n(n
—2)(n—24) <24n
n2 —2n—-48<0
ni <8

nz< —6
Hlemimingeri OyTiH, OH apaJIbIKTHI aJaMbI3.

1<n<7
24n = x2
24 -6 =144

bapawirer 144 connar.
3. Kitanmxanagarel FBUIBIMH KiTanTap caHbl oAcOM  KiTanTapblH 1
OeJririHe TeH. 13
Kitanxanansl kemipy OapbIChIHAA KiTanTapabl €Ki Baronra tueni. bipinmii
BaroHfa FBUIBIMH KIiTaITapIbIH 1 Goniri xone onedu KiTanTapbiH 18
Oeouriri 15 19

THENIi. AJl eKiHII BaroHra oicOM KiTanTapiblH %—9 GOJIiri >KoHE FBUIBIMH

KiTanTapIbIH 14 Geniri tuenal. Erep OipiHIN BaroHJarbl >KaJIbl KiTal CaHbI
15
10000-nan xemn Ooiica, an exinmi Baronza 10000 xitamrad a3 KiTall THENT€H

OoJica, op KiTam TYpiHEH KaHIA KiTanTaH OOJIFaHBIH TaOBIHBI3.

Llewyi:
X —one0u KiTanTap CaHbl,
Y —FBUIBIMU KiTanTap caHbl 0osicbiH. OHJa,

11
=—x
Y= 13
1 18 11 18
_y+ x> 10000 x+__x>10000
a3 1 1>~ 9
y 0600 1 x4 1x<10000
15t 19 1
9
13 *
15

X, y OyTiH canaap (KiTam CaHbl)
Hemexk, x-15,12,19 cannapbIHbIH eceiri
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x-3705 ecemiri 60JysI mapT
11 18
x —Xx>10000
—+ 19
195
3719
x > 10000

3705
x > 9963
154 1

—__x+__x<10000
195 19

3121
x < 10000

3705
x < 11871
9963 < x < 11871
Ocpnr apansikTarel 3705 ecemiri 11115

x = 11115
11
y= 11115 = 9405
13

11115 —onebu kiTanTap CaHsbI;
9405 —FBLIBIMU KITAIITAp CaHBI.

1. bipiHmi KopanTa KbI3bUI IIApiap, €KIiHII KopamnTa Kek Iapiap oOap.
Ks13b11
mapiap CaHbl KOK IIapjiap CaHBIHBIH 15 Genirine Tew. Kopanrapaan KbI3bUT

apJyapIbiy 3 -1H, a1 KOK IIapiapabiH z-iH anpint Tactaasl. Con ke3ae OipiHiii
7 5
koparra 6apibrbl 1000-HaH a3 map, exinmn kopanrta 1000-HaH ke map Kaibl.

Bacrankeiia op KopanTa KaHIa mapaaH 6051617
Hlewyi:
X-11apJap CaHbIHBIH KaHAal aa O6ip Oesiri OOJICHIH JeiK. X-ecell /-Te JKoHe
5- ke O0yBI KepeK.
Bipinmi kopanTa 15x map, exinmn Kopanta 19x map 6ap.

x ecem 7*5 GonFaHABIKTaH X = 15y A

1) 15x * <1000
4
15 %35 % y < 1000
7
300y < 1000
1

y< 3-
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3
y<3
3

2) 19x*- > 1000

19*35*—5> 1000

399y > 1000
202
>2—
Y 399
y=3
Bipiamn kopanra 15x = 15 * 35 * 3 = 1575;
Exinmi kopanta 19x = 19 * 35 * 3 = 1995.
2. m OKOHE M HATypaJl CaH >OHE JYPbIC KbICKAPMANTHIH OOJIIIeK.
m_ 3n—m
n
5n+2m
Oediieri KpICKapaThIHbI Oenrini 0osca, KaHJai HaTypall caHIapra KbICKapTyFa
OoJaasl.
Hlewyi:

M — nypeIc KBICKAPMANTBIH OoIek, m < n
n

EYOB(m, n)=1

3n—m -IYPHIC KBICKApPMAWTBIH O6iiiek OOJIChIH, OH/Ia
5n+2m

EYOB(3n—1,5n+2m) =k >1.

Onmaii 6oca 6i371e d *koHe e HaTypas caHaapsl Oap.
3n—m=k=xd
Sn+2m=k=xe
EYOB(d, e)=1
3n—m=k=xd
n+2m=kxe

1){1511—5m=5k>!<d

15n+6m =3k *e

6m — (—5m) = 3ke — 5kd
11m = k(3e — 5d)

k(3e —5d)
m:
11
6n —2m = 2kd
2 +
){5n+ 2m = ke

11n = 2kd + ke
11n=k(2d + e)
k(2d + e)

n=
95
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11

EYOB(m, n)=1 exeni Oenrisi, m, n HaTypaa caHjaap.

k yurin exi >xarnait 6ap:

1) Erep k 11l-re OemiHeriH Harypan caH Oojca, oHga k = 11
OoaThiH

m,n —Harypaj caHaap;

2) Erep k 11-re 6eninbece, onga 2d + e xone 3e — 5d 1l-re Geminyi

Kepek. bapibik mapTTel eckepeek k = 11.

XKayaowr. 11.

6.  Tanmankepnep ym kyH Ooibl OipHelIe ayAUTOPHsIIA TECT TAINCHIPABL. Op

ayIUTOpUsAIA KYH CallblH €EMTHXaH TAICBHIPATBIH YMITKEpJIEp CaHbl ayJAUTOPHUS

canpiHa TeH Oosigel. Erep emtuxanmap Oacka Koprycra OTKi3iice, OHAa

opanappl KYH CaiiblH OipJel ayIuTopHUsIap bl MalijaiaHna OTBIPBIT, €Ki KYHIE

OTKi3yre OOmagpl, op KYHI OTBIPFAaH ayIUTOPHSIAFbl Karap CaHbl MeEH

CTYACHTTEp caHbl Oip/iel €Till OpHAIACTHIPBUIAIIBI JKOHE KaTaparbl aJamaap

caHpl ayauTopusuiap caHbiHa TeH. Ocbkl mapTrap OOWBIHIIA €MTHUXaH

TaTChIpyFa O0JIATBIH YMITKEPIEPIiH €H a3 CaHbIH TaOBIHBI3.

Llewyi:

BipiHmi »oHe eKiHII KOpIycTapIarbl ayAUTOpPUSIIAp COMKECIHIIE CaHbl N

xoHe k OonceiH. CoHpa bipiHmi mapTka coiikec MbIHaHAAl TEHAEY KypyFa

Gomamper: 3-n2=2k°3

Tenmiktig cou >xarbl 3-ke OeniHeAl, JeMeK OH karbl J1a OemiHyi kepek. Cebel1

ayauropus caHbl HaTypan caH. Cosl cekiijii, TEHJIKTIH OH JKaFbl 2-Te

GeITiHTEHTIKTEH, COJ JKaFbl 1a 2-re Oemineni. Corna, 3 - n 2i2, 6yman n 2 2-re

OeoJsiHeTiHI IBIFanbl, HeMeKk ol 4-ke ne Oemineni. CoHaa TEHIIKTIH OH >Karbl

na 4-xe OGemiHeni, oHal xarmail Tek k i 2 6onranaa opeiHaanaasl. Ocblgan k

= 6l, | € N. TaOburaH k-HbIH MOHIH TCHJIIKKE amapbll KOWBII, 3-Ke

KbIcKapTcak, n 2 = (12 - ) 2 Tenaeyin anambi3. CoHa N KaOBUIIAWTBIH €H Killli

MoH | = 1 GonraHna koHe on 12-re TeH. Opi Kapail aOUTypuUEHTTEp CaHbIH

Tarcak »KeTKUTKTI: 3 - 122 =432,

7. bakmagan >kMHaNFaH KapObl3aap/bl KOHTeHHepiepre Oipael eTinm caijbl.

bapnbik koHTelHepaepaiH yiuTeH Oipl MallliHara TUENreH Ke3Je, THeNreH

KOHTEWHepJep caHbl Olp KOHTeHHepaeri KapObI3map caHbIHA TEH EKEeHi

Oenriuni  Oonnel. bapnplk kuHamFaH KapObI3AblH OecTeH OipiH  OyKeH

OipHelIe KYHJE caTThl, KyH caiiblH Oipaei Mesniepaeri Kapobl3 caTbulIbl, Oy

caTbUIFaH KYHZIEp CaHBIHBIH KBajJpaThiHAa TeH. EH a3 jkuHayra Oo0JaThIH

KapObI3 CaHbI KaHIIIa?
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Hlewyi:
X —KOHTEeHHep caHbl, Yy —0ip KOHTeHHEepAeT1 KapObl3 CaHbl, Xy —KaJIIIbl
KapObI3 CaHBI.
Bipinmi mapt GoiibIHIIa,

1

-x=y3

x = 3y.
Exinmn map Oo¥biHIIA,
1 Xy —KapObI3 a KyHJe caTbuibl. bip KyHae £Y- kapObI3 caThUIIbI
> 5a

xy

5a
a? 3
xy = 5a

y —0ip KOHTelHepIeri KapObI3 CaHbI OOJIFAaHABIKTAaH, HATYPaJl CaH 00Tyl
KepeK

a = 15 GorraH Ke3/1e OpbIHIATaIbI.

5+ 153

y=750lp KOHTeWHepaeri KapObi3  caHbl, X =3y =3 * 75 =225
— KOHTEeMNHep

x =3y
xy=75%225 = 16875 kapObI3 keM JIeTeH Ic )KUHAYFa OOJIAIIbI.

bi3, ychIHBIN OTBIpFaH Makanaaa, «OyTiH caHAapIbIH OeJIIHTIIITIT» Heri3iHzae
HISHIUIETIH KYpAEIi MOTIHI ecenTep/ii TEOPUSIIBIK KOHE MPAKTHUKAIBIK TYPFbIIaH
Tangayra Kyl cajJblK. OpHHe, Oip Makaia KeJeMiHJle MYHIail ayKbIM/Ibl Macelie
©3 ILIEIIIMIH TOJBIK TaybII KE€Te/i JereH oiaH 013 aylaKIbI3 XKoHEe € 0J MYMKIH
emecte. JleTypFaHMeH, OCBl TajlayJblH €31 0ipa3 KOPBITBIHABI TYXKBIPHIMAAP
’Kacayra Heri3 OOJIBII OTHIP.

1. byTin canmapasiH OOMIHTIITIIT HETI3IHAE WICHIJIETIH KYPASTl MOTIHII
ecenTep/l menry OapbIChIHAAFbl OKYIIBUIAPBIH KUHAJIATBIH Macesenepaid Oipi
oNlapJblH  OOJIHTIIITIKKE OallIaHbICTBl TEOPUSJIBIK MaTepHalAapibl KETIK
MEHIrepMeyiHeH Jien TYKBIpBIMIAYFa Oonanpl.
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2. Erep MoTiHAI ecen MmapThIHIA HEMece TalalObIHIA, «KEM €MEC», «apThIK

e€Mec», «CH a3 MeJIIEpiH» JKoHe T.0 JereH CHUSKTh TEHCI3IKKEe Kapara

alTBUIATBIH C€O3 TIpKecTepi Oojica OHAA MYHJAl MOTIHII ecell Heri3iHeH

OOJIHTIIITIKKE O0alIaHBICTEI OOJIBII KEIe .

3. XKanmer 6imiM OepeTiH opTa MEKTeNn MaTeMaTHKa Ma3MYHBIHJAaFbl OYTiH

CaHJapAbIH OOJIHTIIITIT], COJ CUSKTHI KOCBIHIbI MCH alibIpMaHbIH, KOOCUTIHII

MEH OOJIiH/IHIH XKoHE T.0 OOJIHTIMITIK Maceseep/l KapacThIPyAbIH ayKbIMBIH

KEHEHTY KepeK JIeTl ecenTenMis.
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METHODS OF SOLVING COMPLEX TEXT-BASED PROBLEMS
BASED ON DIVISIBILITY OF INTEGERS

Abstract. The article is devoted to the methods of solving complex text
problems on the basis of "Divisibility of integers", which is one of the most
important problems in the content of elementary mathematics. In general,
special attention is paid to the fact that complex textual problems of this
content are solved mainly with the help of inequalities or systems of
inequalities. Similarly, it is not easy to determine the answer to a textual
report of this kind. This issue is also discussed in the article. The article is
intended for specialists in the field of methods of teaching mathematics,
teachers, doctoral students and undergraduates, as well as high school
students interested in mathematics.

Keywords: problem, complex problem, text problem, types of text
problem, numbers, integers, natural numbers, divisibility of numbers, signs of
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divisibility of integers, divisibility of sum, divisibility of difference,
divisibility of multiplication

JK.Kativinbaest, A.E.Unvsac?
lyHI/IBepCI/ITeT umenu Cynelimana Jlemupens, Kackenen, Kazaxcran

2[Ixona 3epaenu, llsimkenT, Kazaxcran
*e-mail: dzhanbulat.kayinbayev@sdu.edu.kz

METO/JAbI PEHIEHUSA CJIOKHBIX TEKCTOBBIX 3AJIAY HA
OCHOBE «(IEJIMMOCTH HEJIBIX YUCEJ»

AHHoTanusi. CraTbsd TIOCBSIEHA METOAAM  PELIEHUS  CIOKHBIX
TEKCTOBBIX 33/1a4 Ha OCHOBE «O JI€JIMMOCTH LIEJIBIX YHCEID, KOTOpas SIBISETCS
OJHOM M3 Ba)XHEMIIMX 3a7a4 B COACPKAHMM IEMEHTAPHOM MaTeMaTuku. B
LEJIOM 0c000€ BHUMAHHE YIENAETCS TOMY, UYTO CJIOKHBIE TEKCTOBBIE 3aJauu
TaKoro COJEpXkKaHUs PElAlOTCsd B OCHOBHOM C IIOMOLIbIO HEPABEHCTB WU
CHCTEM HEpaBEHCTB. TOYHO TakK K€ HEJETKO ONpEICIUTb OTBET, TPeOyeMblil
TAKUM TEKCTOBBIM OTYETOM. OTOT BOINPOC TaKXKe OOCYXKIAeTcsi B CTaThbe.
Crathst mpegHa3HaueHa Ui CIEUUAIUCTOB B 00JacTH  METOIUKHU
o0yuyeHMsT MaTeMaTHKe, NpernojaBareiel, JOKTOPAaHTOB M MarucTpaHTOB, a
TaK)K€ CTapLICKIACCHUKOB, HHTEPECYIOLIUXCS MaTEMaTUKOM.

KiroueBbie ciioBa: 3anada, cioXHasl 3ajada, TEKCTOBas 3ajada, BHJIbI
TEKCTOBOM 3aJlayd, 4UCla, LEble 4YKCIa, HATypaJbHbIE YHUCIA, ACIUMOCTb
4uCell, MPU3HAKU JEIMMOCTH LENbIX YUCEN, NEIUMOCTb CYMMBI, JEIUMOCTD
Pa3HOCTH, ACIIUMOCTb YMHOKECHHUS.

Kenin mycmi 26 Maycvim 2022
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TEHCI3BAIKTEP KYPACTBIPY HEI'I3IHJE HHENIJIETIH KYPAEJII
MOTIHAI ECEIITEP ’KOHE OJIAP/bI LIBIT'APY TOCIVIAEPIHIH
EPEKIIEJIKTEPI

AngaTrna. Makana, 3JieMeHTap MaTeMaTHKa Ma3MYHBIHAAFbl MaHbI3/IbI
MaTepuaiapAblH O0ipi OOJBIN TaOBUIATHIH TEHCI3AIK MOCEJIECIH MOTIHII ecell
TYPFBICBIHAH KapacThIpyFa apHalFaH. byl jkaFiail apKpUIbl MaKaia aBTOpIapbl
TEHCI3MIK JXKOHE TEHCI3MIKTEp KYHelepi MoceleNepiHiH KYHIENIKTI eMipaeri
KOJIJIAaHBLTY KaFaaimapeiHa ToKTanaasl. Coll CHSKTRI Makajiaaa, TeHCI3IK KOHE
TEHCI3MIIKTEep JKyHelepl apKbpUIbl IICHIUICTIH Op TYpJi MarbIHAJIarbl Kypuaemi
MOTIH/I €CENTepAiH Ma3MYHBI MEH OJlapJbl IIENIy TOCUIIEpi TaTKbUIAHFaH.
Makana, MaTeMaTHKaHBI OKBITY OJICTEMECi CaJachIHBIH MaMaH/JIapbIHA,
MyFaiimMaepre, JOKTOPaHTTap MEH MaruCTpaHTTapFa apHallFaH.

Tyiiin ce3nep: Ecem, MoTiHAI ecem, MOTIH/I ecenl TypJiepi, TEHCI3MIIK,
TEHCI3JIIKTepAIH KacueTTepl, TeHCI3AIKTIH aHbIKTaMachl, TEHCI3IIKTEp XKyiecl,
CaHJap/ibl CAIBICTHIPY, OPHEKTEP/Il CATBICTHIPY, TEHCI3IIK apKbUIbI IMICHIIETIH
MOTIH/II €Cel, TeHCI3IKTEp KYHeci apKbUIbI MICIIIETIH MOTIH/II €Cell, TEHCI3IIK
TMIeH TEeHJICY apKbUIBI MISIIIETIH MOTIH/II €CeTl.

MareMatukagarbl MOTIHJII €CENTEepiH Kem Oeiiri TeHACY HeMmece
TEHJIEYJIep KYWECIH eCen MapThiHA COMKEC Kypy HETi31HJe MIEHIIeTiHI aHbIK,.
ConpiMeH Oipre, mMaTeMaTHKaJa €cem IMapThiHA COWKEC TEHCI3AIK HeMmece
TEHCI3MIKTep IKYHECiH, COJ CHSIKTBI TEHCI3AIK TIeH TeHAeydl Kartap
KYpacTBIPY/IbIH HETi3iH/e MIeMIJIeTIH MOTIHII ecenTepain xKyieci ae 6ap. by
OarpITTaFrbl MOTiIHJI ecentepai, baxkenoBa H.I' men OnoeBuesa U.I" exi Tonka
Oeneni.

A) Exi epHEKTI canbICThIpyFa apHaJIFaH MOTIH/I1 ecenTep;

O) TeHcizaik HeMece TeHCI3AIKTep KYUECiH, COJl CUSKTBI TEHCI3/IIK MeH
TEHZEY/i KaTap KypacThIPy/IbIH HETi3iH/Ie MICIIiIeTiH MOTIHAI ecenrep|[6].

bipinmi karmaiimarbl  MOTIHAI eceml  TypiH Iiemy OapbIChIHIA
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TEHCI3/IKTiH aHBIKTaMaChl HeMmece TEHCI3IIKTepAiH Kacuerrepi
naiianaHeiaAbl.  AJ, eKIHINI >KaFrjaigarbl MOTIHII €cel TYpIiH IIenry
OapbIChIHIA MOTIHI €CENTer MAIIMETTEP/I1 3€PTTEY MACEIIECIHE epeKIle Hazap
aynapy kepek. Coi CHUSKTBI, MyH/Ia €Cell IIeNIiMi HaKThl HeMece KaHmaiiaa Oip
apaJIbIKTaFbl 0ApJIBIK MOHAEP OOJTyhl MYMKIH.

1. Bip yakpITTa >XYMBIC ICTEHTIH €Ki MAIIMHUCT KOJDKa30aHbl KeM
nerenie 2 cararra 0achIn miblFapa anajabsl. Erep Tek OipiHIT MalTUHUCT KYMBIC
icTedTiH OoJica, OHJAa KOJDKa30aHbl KaiTa Oachill IIBIFApY YIIIH eKIHII
MAIIMHUCTKE KaparaHia 3 caFaTka a3 YakbIT KaxeT Oonaapl. EkiHmi
MAIIMHUCTTIH KOJDKa30aHbl KaliTa 0achlll MIBIFApy YaKbITHl KaHIAH MOHICP
KaObu11ail anaapl?

bepinreni:

A P T

1-marmHa 1 1 t—3
t—3
2-MalliHa 1 1 t
t
Oipre 1 gt t>2
t—3 ¢
[Hermyi:

1 1 2t—3
+_:
t—3 t t(t=23)
1

t6ipre =_ZT=3‘2 2
t=3)
t(t — 3)
>r—3 > 2 t+3/2

t2—3t=>4t—6
t2 —7t+6 =0
t—-1D(t-6)=0
(t—6)=0
t=>6
t € [6;+a]
XKayabsr: t € [6; 4+a] — 6 caraTTan Kem emec
2. A HykTeciHeH B HyKTeciHe TYpaKThl KbUTIAM/IBIKIIEH KeJle )KaTKaH MOWbI3
cemadopaa 16 munytka kigipeni. Cemadopman B HykTeciHe TeHiHT1 KalTbIKTHIK
80 M. Kimipynen keiiH >xpuigamabikTel 10 km/car apTThipca OacTamkbl
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KBUIIAMJIBIKTBIH KaHJall MOHIEpiHAe ToWbI3 B HykTeciHe  OenriieHreH
yaKbITTaH KeUIiKTipMe xerei?

bepinreni:

X-KbULTAMIBIK

X+10 — )KBUIIaMIBIKTHI apTThIpFaHHAH KEHIHT1 KBUTTAMIBIK

t=80 — s)xocmapiaraH yaKbIT
X

t=-80 - yxoFanTKaH yaKbIT
x+10

Ta0y kepek: [Toe3x GacTankel )KbUIIAMIBIKTHIH KaHAald MOHIHIE TyHKTKE JIOJT
YKOcTIapJlaHFaH Mep3iMe Kenei

Menryi:

80 80 - 4

x x+10 15

20 20 1

- =z

x x+10 15

300(x+10)-300x > x(x+10)

300x+3000-300x > x2 + 10x

x2 + 10x-3000<0
x1 = —60 x2 = 50  KpUTHAMIBIK TEpic caH OoaMaraHABIKTaH X = 50
XKayaosr: X =50— GacTamKsl bULIAMIBIK
car

2. Exi A xoHe B CyHBIKTBIFBIHBIH KOCHAChIH JaiibIH/Ay YIIiH OpKaHCBHICHIHBIH
CBIMBIMIIBUTBIFBL 15 TUTp OOMaTBhIH €K1 BIABIC aNIBIHABI JKOHE BIABICTHIH IIITH/E
Oap xofbl 151 A cyMbIKTBIFEI O0nibl. CoaH KeliH OlpiHIlI BIIBICTHIH YcTiHE B
CYMBIKTBIFbI KYHBUIBIN, apaiacTeipy Kyprizuiail. OceliaH KeillH eKiHIII bIIbIC
OipiHII BIABICTBIH KOCIIACHIMEH KOFapbIFa JeWiH TOAThIphULAbL. ComaH KeliH
eKIHIII BIABICTAH AJIbIHFaH KOCHaHbIH OipiHII O1-re Kyibuiabl. OckliaH KeliH
OipiHII BIABICTA EKIHLIIre KaparaHnaa | JuTpre apThlK A CYHBIKTBIFBI OOJIIBI.
ExiHmni sigpicTa 6acTankplia Helle JUTP A CYHBIKTBIFBI OOTIbI?

bepinreni:

bBacpana 1- pIIBIC 2- BIJIBIC
X aump A 15-X aump A
1- siapicka B Konn-nus :1"—5
CYMBIKTBIK 15 nuTp Kanrsl
KysA/Ipl
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2- pIapIcKa 1- 15-x nuTp Kaamsl X 15 matp Kambl
BI/IBICTAH X (15 — x)aump A (ﬁ *x)+ (15— Xzsnm‘p A
o 15 —X | X*X
CYUBIKTBIK KOHH'HI/IH A= +_[5
Ky b1 15
2- BIIBICTaH X 6 X2
15— 15 — _
1- wigeicKa 6 1_5( X)+1_5( X (15—X+15
J  CYWBIKTBIK %2 6
KYSIBI +1—5) JUTp A -z (15-x
x4+6=21- 2
15-x+6=21-X TUTp KB +_)1(_5) T A
9 2
T+
T5 (15—x+ 15
emryi:
X 6 X2 9 x2
_ (15-x+_ (15—x4+_)=__(15-x+_)+1
{15 15 15 15 15
21—-x<15 x=6
2 ) 2 6x2 6x
X-X46-6 42 = 9. % 43 +1—_—4_—4=0
15 15 75 15 75 15 15

-6x2—66x—60=0
x>+ 11x+10=0
X=10 x=1

X>6 OomragabikTad X=10

XKayaObr:

1-cocyara 101, 2-cocyara 5,
3. Kememi 1200 m 2, 1400 M * xone 1600 M * GacceitHaepai TONTBIpyFa 00JIaIb:
OipiHm 6acceitn OipiHI KyObIpMeH, eKiHI 6acceitn Oipinn Kyosipmen 800 m
°, comaH KeiiH ekiHmi KyobipMen 600 M °, yminmn 6acceiiH, OipiHi KyObpMeH
700 M3, exinmi kyOosipmeH 900 M °. BipiHmi KyOBIpIBIH ©HIMALIII €KiHII
KyObIpra kaparanaa 400 m * / car a3. Kait 6acceifH Te3ipeKk TOATHIPbUIAAbI. erep
eKiHIm KyObIpasiH eHimMaiiri 700 m * /car xem emec, 6ipak 1100 M * /car kem
6osica?

Bepinreni:

1 6acceiin o6vembr — 1200 M3

2 GacceitH o0bembl — 1400 M3

3 bacceiin o6bemsl — 1600 M3
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X1- OlpiHIII KYObIp @HIMILTIr
X2- €KIHIII KYObIp OHIMALIIT
Bipinmi 6acceinmi 6ipiHII TpyOaMeH TOITHIPaIbI
Exinmi 6acceitani 800M3 Gipinmni KyOsipMeH sxaHe 600M3 exiHIi KyObIpMeH
TOJNTHIPAITBI
Yuriamn 6accerinai 700m3 Gipinmni KyObipMeH sxoHe 900M3 ekiHI KyObIpMeH
TOJNTHIPAITBI
3
Exinmi kyObip eHiMiniri Oipinmi KyOsip eHimMaiirined 400 M ker.
car
Taly kepek ;
Kaii Oacceiin Te3 Tonaasl erep exinmi Kyobip eHimaimiri 700 ¥—<x 2<1100 M
car Car
[Memnryi:

{ x1+ 400 = x2

700 < x2 < 1100  ©OCbAaH 700 < x1 +400 < 1100 6y

1 GacceitH x1 KyOBIpMEH TONTHIPAJIBI 300 < x1 <700

2 Gacceiin 4 Gemiri x KyObIpMeH, 3 Oeiri X KyObIpMeH

7 1 7 2

300 <*x <700 700 <> x < 1100
7 1 7 2

525 < x1 < 1225 1633 < x2 < 2667

2158 < x1 + x2 < 3792

3 Gacceiii-Z Geiri x1 KYOBIPMEH,— Gogiri x2 KyObIpMeH

16 16
300 < ’
<’ , <700 700 <2 . <1100
16 16
686 < x1 < 1600 1244 < x2 < 1956

1930 < x1 + x2 < 3556

XKayaosr: Ochutapra Kapar 2 6acceifH Te3 TONTHIPBUIATHIH O1JICeK OOIaIbI.
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4. OH KBICKapThUIMAUTHIH OOJIIEKTIH 06JIIMi OHBIH aJTBIMBIHBIH KBaIpaThIHAH
Oipre apThIK. AJIBIMBI MEH O6JIiIMiHE S5-Te€H KOocca, OHJia OOJIIIeKTIH MoHI 1~AeH
2

YJIKeH OoJ1ajbl, aJIbIMBI TTIEH 06J1 06JIiMIHEeH 2-Hi a3aiTca, oHAa 06JIIeKTiH MoHI

1 -nan yiakeH 001l BOIIEKTIH aJIbIMBIH TAOBIHBI3.
10

Bepinreni:

a>0, b#0, b>0 b=a2+1

b
a—2 > 1
Tabykepek: a-? Wemyi: #7277 T (opnan{ 10a—20>b—2
a5 55 10a + 50 > 5b + 25
b+5 10
10a> b + 18
ochInaH { 10q > 5p — 25 871D KbICKapTKaH Ke3/ie 4b< 43 oceinan b< 10.75
OHE D-HBIH KaObUIIAUTHIH €H YJIKEeH MOHiH anambi3 oi 10.
a’+1=10
a?=9
a=3
KayaOpr: a=3

5. EKi )KyMBICIIBIHBIH opKaichIckl 60 Oipaeit 6emikTi xkacaasl. OmapbiH
OpKaichIChl TYpPaKThl eHIMAUTIKIEH anFamKkbl 30 OemiKTi jkacajapl KOHE COI
yaKbpITTa EKIHIN  JKYMBICIIBIHBIH ~ OHIMIUTI  OIpiHINI  >KYMBICIIBIHBIH
enimainirinen 20% xorapsl 601161. CoaH KeiiH OipiHIIi )KYMBICIIBI CAaFaThIHA
Tarbl 2 OOJIKTI, aJl eKiHIIIiCci caraThiHA TaFbl 3 0OJIKTI jkacail Oactaapl. bipiHmi
MKYMBICIIIBI OYK1JI TariChlpMaHbl OpbIHAAaYyFa KeMiHze 5 carat 30 MUHYT
AKyMcaJpl, aji ekiHmici - 4 carat 30 MUHYTTaH acnaipl. EKIHII dKYMBICIIIBI
YKYMBICTBIH O1pIHIII KapTHICHIHJIA CaFaThIHA Hellle 06JIKTI OpbIHAAIbI?
bepinreni:

X- O1piHILI )KYMBICIIBI OHIMILTIT1
y=1.2X eKiHIIIi >KYMBICIITBI OHIMILITIT1
Taly kepek: X-0ipiHILIi )KYMBICIIBI OHIMILTITIH
Y- eKiHIIIi dKYMBICIIBI OHIMILUTITIH
Menryi:
BipiHIIi &KyYMBICIIBI KacaraH KyMBbIC:

30 30

7+x+225.5

-55x2+49%x+60>0
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-(x+12) (x-10)= 0
11

0<x<10
EXiHII1 )KYMBICIIIBI )KacaFaH JKYMBIC:
30 30
74‘ y-l-—3_ 4.5
-9y24+93y4+180 <0
30
yi=— 18 y2 =12  OHIMAUIK Tepic caH OoJIMaraHIbIKTaH Y >12
< <
{X =10 ochIaH { x< 10 x <10
Oy
y =12 1,2x > 12 x =210

X=10 GipiHIIi )KYMBICIIBI OHIMILTIT1
y=12 eKiHIIi >KYMBICIIbI OHIMALIIT1
XKayaosr: X=10 GipiHIIi dKYMBICIIBI ©HIMILUTIT1
y=12 eKiHIIi >KyMBICIIBI OHIMILTIT1

TencizgikTep KypacThlpy HEri31H/e MEMIETIH KYpAei MOTIH/I1 ecenTep
YKOHE OJIAp/IbI MIBIFAPY TOCUIICPiHIH ePEKIIeIIKTepi OaFBITHIHIAFBI MOCEIIEICPIl
KOPBITBIHBUIAN KEJIE€ aUTapbIMbI3:
1. TeHci3mik XoHE TEHCI3MIKTEp JKYHeJepiH KypacThIpy HeETi3iHJAe HIeIIiIeTiH
MOTIHJII €cenTep Ka3ipri maTemMaTHKa IoHAepl Oarmapiamaiiapbl OOWBIHIIA
HETi31HeH TeK KaHa CeTi3iHII ChIHBINTaFbl «TeHCI3MIKTEeP» TaKbIPHIOBIH OKBITI
yiipeHy GapbIChIH/Ia FaHA KapacThIpbliaabl. By xkaraai ockl OarbITTaFbl MOTIHII
ecenTep/i Ny aiibpl OKylbUIapa 0epik OUTIKTIIIIK KaJbIITaCThIpyFa Heri3
O6ona anmaiigel. Con cebenTi, OChl Ma3MYHJaFbl MOTIHAI ecenTepil
MaTeMaTHKaHbI OKBITY/bI ©H OOMBIH/Ia KapacThIPy KEpeK.
2. TeHcI3MIK KOHE TEHCI3AIKTep *KYHeslepiH KypacTblpy HETi3IHJe IIEUIiIeTiH
KypZeli ecenTepi ety 0apbicbiHa HUQPIIBIK pecypcTapbl Naiganany OutiM
ATyIIBUTAPABIH MOCENIEH] YKaKChl TYCIHYiHE KOMEKTECEe/Il.
3. TeHci3AIK koHE TEHCI3IIKTep KyHenepiH KypacTblpy HeEri3iHae MIeIijeTiH
MOTIHAI KYpAesdl ecenTepli WIemyAiH 9p TYpJl Tocuiaepl Kailipl OuriM
IYIIBIIAPABIH TaHAAy HeMece KOJIIaHOabl KypcTap YCHIHY JKOJIapbiH
13/1eCTIpY KEpeK JIeT OiIaliMbI3.

Maiinananran oneduerTep Tizimi

1. Kaitbin6ae XK.T. XKarteiry, ecen ... «MartemaTtuka sxoHe Dusmka
xKypHanb» Ne3, 2017. 2-4 0.
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Annotation. The article is devoted to the problem of inequalities, which
is one of the most important materials in the content of elementary mathematics.
In this context, the authors focus on the application of inequalities and systems
of inequalities in everyday life. The article also examines the content of complex
text problems of different meanings and how to solve them using systems of
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CJOXHBIX TEKCTOBBIX 3A1IAY, PEIHAEMBIX HA OCHOBE
COCTABJIEHM S HEPABEHCTB

AnHotanusi. Crarhs TOCBsIIEHA MpoOJIeMe HEpPaBeHCTBA, KOTOpas
ABIIETCS OJAHMM M3 BaKHEHIIMX MAaTepHalOB B COACPXKAHUH AJIEMEHTapHOI
MaTeMaTUKd. B 3TOM KOHTeKcTe aBTOphl aKIEHTUPYIOT BHHUMaHUE Ha
MPUMEHEHUN HEPaBEHCTBAa U CHCTEM HEPAaBEHCTB B IMOBCEIHEBHOH XHU3HU. B
CTaThbe TaK)K€ pPACCMaTPHUBACTCS COJAEpKAHHE CIOXKHBIX TEKCTOBBIX 3a/ad
Pa3HOTo 3HAYCHUSA U CHOCOGBI HUX PCIICHHA C MOMOIIBIO CUCTEM HCPABCHCTB U
HCPABCHCTB. Cratbs npeaHazHaucHa IJid CIICHUAJIUCTOB B 06HaCTI/I METOOAUKH
O6yquI/I$I MaTEMaTUKeE, HpenoaaBaTeneﬁ, JOKTOPAHTOB U MAaruCTpaHTOB.

KuroueBrble ciioBa: 3agaua, TeKCTOBas 3a/1a4ya, TUIbl TEKCTOBBIX 3a/1a4,
HEPAaBEHCTBO, CBOWMCTBA HEPABEHCTB, OIpPE/EICHHE HEPaBEHCTBA, CHUCTEMa
HEPAaBEHCTB, CpPAaBHEHHUE 4YHCEIl, CPaBHEHHE BBIPAXKCHHI, TEKCTOBas 3ajaua,
pelaeMasi HEpaBeHCTBOM, TEKCTOBAs 3a/1aya, pelraeMas CUCTEMO HePaBEeHCTB,
TEKCTOBas 3ajJia4ya, periacmasi HepaBEHCTBOM U ypaBHEHUEM

Kenin mycmi 26 Maycvim 2022
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INEHBEP MEH JOHTEJEKKE BAWJIAHBICTBI KYPIEJI
ECENTEPAIH BEPLITY TOCLIJAEPI )KOHE OJIAP/bI IIELTY
"KOJIJIAPBI

Angarna.  Makaa, 3neMeHTap  IeOMETpHs — Ma3MyHbBIHIAFbI
MaHbI3/bl Mocesenep  OOoJbIl TaObIIATHIH IIEHOEP MEH JIOHIEJIEKKE MKOHE
oJlapra GalaHbICTBl KypJelli ecenTepAl IIeNly sKkoyiapblHa apHainFaH. JKanmnsl
OyJ1 OarbITTaFBIKYpIEIT ecenrep, Oip meHOEp eKIHTII IeHOEePIiH
iminge 6osFraHaarbI(MYHBIH 031 €Ki TYpJIi O0JIBI KeTesi), eKi meHoepaiH Oip FaHa
OpTaK HYKTeci OoyrraHmarbl(OyT KaraaiablH J1a eki Typi ©Oap), exi
meHOepaiH €Ki HyKTeAe  KWIBICYBl KOHE €Ki MeHOepaiH OpTaK HYKTecl
00IMalThIH JKaraaimapael KaMTuabel. OcChl JKaFgainapably opoipeyl YIliH
KYpJelli ecenTep/i memy  >Koiamapbl  TajakeliaHagsl. CoJl CHAKTBI, MakKanaa
6acka s1a purypanapabiH HeHoepre imTei jkoHe ChIPTTail ChI3bLIYhI OOMBIHINA Ja
KypJeli ecentep KaMThulFaH. Makasia, MaTeMaTHKaHbl OKBITY dfiicTeMeci
cajlaCblHbIH MaMaHAapblHa, MyFaJliMJiepre, JOKTOPaHTTap MEH MarucTpaHTTapFa
apHaJFaH.

Tyiiin ce3mep: Illenbep, npeHrenex, xaHama, KHIOIIBLOp/A,
meHOepAlH  Y3BbIHJBIFBLJOHICNEKTIH  ayJaHbl, >KaHaMaHbIH  KacHeTTepi,
KHUIOIIBIHBIH KACHETTEP1, XOPJaHbIH KaCUETTEPI, MIEHOEPJIEPAIH OpHATIACYHI.

Kanmer MaTemaTukazga HeMece OHBIH O1p canachkl TeOMETpHsiaa meHoep
MEH JOHIeJeK YFhIMIAphl JKOHE oOJlapra OailylaHBICTHI TMadbIMAaylap MeH
TYKBIppIMAAp ©3iHme Oip omem neyre Oomaabl. Kywzaemikti emipne
KOJIJAaHBUIATBIH Op TYPJl TYPMBICTHIK TEXHUKalapaaH Oacram TeK KaHa o3
caJlaChIHBIH MaMaHJIapbIHa FaHa Ol KeNTereH TEXHUKAIBIK Macesesep OChl
mIeHOep MEH JeHreleKKe OaillaHBICTBI TeopusUIap HEri3iHAe 63 MIeIiMAepiH
Tayblll kaTanapl. TinTi apOa JOHFanarblH oijam TaOy >KOHE OHbI KYHIENIKTI
TIpHIUTIKTE KoJdjaHa Oacray, KOFamM JamMyblHAa TBIH CepIiH Oepiai, OHBI
XKEJeNIETTI, ’kaHa Kplpra mblFapsl. [lleHOep MeH 1eHreNeKTIH YKCaCThIFbl MEH
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albIPMAIIBUTBIFBI KANIIBI aUTY, JKaJbl OHall Macerie emec. OHbIH 6acThl cebeoi,
JOHTEJIeKTIH IIeKapachl meHoOep. JleHrenek Gap >kepJe OHBIH LIeKapachl Oap.
A, on nereHimiz meHOep. by ¢urypamapasiH YKCacThIFBI, OJIapIbIH €Keyi J1e
Ka3BIKTBIKTAFbl (PUTypasiap KOHE €KCYIHIH Jie¢ paauycTapbl MEH JAHaMeTpiepi
6ap. Cout CUSKTHI OJIap IbIH abIPMAIIIBUTBIKTAPHI J1a )KOK eMecC.

Amnaiina, xanmbl OUTiM OepeTiH opTa MEKTeN T'eOMETPHsl Ma3MYHBIHJIA
OChl (urypanapra OalIaHBICTBI €CENTEp OTE a3 JKOHE COJI a3 €CENTiH 631 OChI
¢durypanapra KaThICTBl ~KapamaibIM Mocelelepi TBICBIKTayMeH FaHa
mekreneni. by skarmai, skanmbel OUTiM OEpeTiH opTa MEKTeN TYJIEKTepiHIe
aTaJFaH MoceJIeJiep JKaiyibl TepeH OUTIKTIIIK KalbIITACIAUTBHIHBIH KOPCETIMN
oteIp[2,9].

byn ¢urypanapra GaitaHbICTBl Kyp/eni ecenTepi Iienry yiriH, 0i3/1iH
JKoHe Oacka FalbIMIApIbIH 3epTTeyiepi OOMBIHIIA YII Mocele ecKepiity
kepek[1,2,6,7,8,9].

bipinminen, Oyn1 dQurypamapaslH JJIEMEHTTEpI JKOHE  OJIAPIIbIH
aHBIKTaMaJapsbl;

Exinmrigen, 6y ¢purypanapIbH 3JI€MEHTTEPIHIH KacueTTepi;

Y uriHimiieH, meHoepiaep i OpHallacybl Kaljbl Oec JKaFIau.
1. Exi menOepaiH LEHTpIapbIHbIH apaKalIBIKTBIFEL Sr. Bipinmi men6epaid
paauychl 1, eKiHII meHOepAiH paguychl 7r. YIKeH meHOepAiH Xopaachl Kimli
meHOep/l JkaHan eTell koHe 1:6 KarbiHackiHma OesiHeni. OChbl XOpJIaHBIH
Y3bIH/IBIFBIH TaOBIHBI3.

EcenTiy mapTs! 60ibIHIIa OepisireH Maceenep/l *Ka3blll aTaMbl3:
01D = 01C =7r

02F =7

0102= 5r
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FD:FC = 1:6
CD =?
[Menryi:
1) FD + FC = x + 6x = 7x (arbl XOpIaHbIH %SBIH,HBIFBI)
2) 0 CD — Ten6yitipi ym6ypsii, CG = GD = ' = 3,5x (CD
1 2

XOpAAHbIH KapThICHI)
01GD ymbypsliibiHa nUgarop TEOpeMachlH KOJAaHATBIH 00JICAK:

" 2
0G=VoBp2—gD2 =497z =% — 7z ="

1 1 4 4
3) GF=CF—CG=6x— "=
4) 024 = GF = 2,5x ©
0A=0G-GA=TNiT="—r
1 1 4
5) AO2A01 ymbypsimbiaa [Tudarop TeopemMachiH Ko/1ZaHATHIH 60JICAK;

01022 = 0242 + 01A? TanKaH MOH/IEPIH OPHBIHA KOSATHIH 00JICAK:

25x2 x2 E——
2512 = +49¢%—_)— 2 Vrz =X 42
4 4 4
14rVr2 — = 2512 — 6x2 (2572 — 6x2 > 0)
4

x2

) 4 2 2 4
196r (r — _) = 625r —300x r + 36x
4

36x* — 251x2r2 4+ 429r+ =0 Ocpl TeHAeyal AMCKPUMHHAHTIICH
HIenrin, Tyoipaepin Goscax:

- o - X1 F
6
\/123r Oys1 TY6ipi colikec kenMengi, ce6e6i CD<2*7r - 7%
S U
6
x2 = 3r ocbigan  CD = 7/3r

Hayabbl: CD = 7\/3_r
2. 1llenbepne AB xone AC exi xopaa sxyprisinren, AB = 2cm, AC = lem, <

CAB = 120°. CAB OypsIlIbIH KakK eKire 0eJin TYpFaH XOpAaHbIH Y3bIH/IbIFbIH
TaObIHbI3.

114



SDU Bulletin: Pedagogy and Teaching Methods 2022/3 (60)

Ecentig mapTe1 GolibIHIIa OEpijireH HopceIepail Ka3blll alaMbl3:
AB =2, AC=1, <CAB =120°, AD =?
[Memnryi:
Keneci noranap/ipl Tayblll ajgaMbl3:
UCD =UDB
= 60° OcpIFaH opail KeJieci KeCiH/iiepAi apinmneH 6eJrijien ajaMbi3:
AD =y, CD=DB =x
AACD - kocuHycTap TeopeMachl 60MbIHLIA: X2
=AC?+y2—2+xAC*y*cos60°=1+y2—y
AABD — xocuHycCTap TeopeMachl 60MbIHIIA: X2
=AB?2 +y2— 2% AB *y x cos60°= 4 + y2 — 2y
Ochl ekl TeHJIKTIH COJ *arbl Oipjieil OONFaHIIbIKTaH, OH Karbl Ja Oipaeit
6oaibl:
1+y?—y=4+y2-12y
Tenpeyni menieTin 6oJcakx, Keeci MOH/I1 alaMbl3:
y = 3 ocbiiaH AD = 3 Gonajpl.
XKayabsr: AD =3cMm
3. Pagmycrapsl Gipzeii r eki meHOep CHIPTTali )KaHACaIbl JKOHE paguychl R
OonaThlH yOIiHIN IMeHOepMeH 1mTed skaHacambl. Ocbl  meHOEpIEpAIH
OapiblFbIMeH Olpjel jKaHacaThlH IIEHOEPIIH paguyChblH TaOBIHBI3 (MYMKIH
00JaThIH €Ki JKaFAaibIH 1IIIHEeH TOPTIHIII MeHOepiH eHTpl MeH paanychl R
HmIeHOEpAIH LEHTpl paauychl I IIEHOEpJIepliH *aHamMa HYKTECiHIH Kapama-
KapcChl JKaFbIH/Ia JKaTKaH >KaFJaiibIH KapacThIPbIHbI3).
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EcenTiH mapTer OOWbIHIIA:
OM=0:M=r

OF =0C =R

Os3F =?

[Memnryi:
1) AMOO2 ymu6ypsibl 60ibiHIIa [Tndarop TeopeMachiH KoJ1laHAMBbI3:
OM? + M02%2 = 0022
2) OA =R (paguyc) 002= R — r , 0Cbl MOHEP/Ii YCTIHT TCHIIKKE
KOSATBIH OOJICAK:
OM? +1r2= (R —1)?
OM? = R2 — 2Rr
OM = VRz — 2Rr
3) OF =R (paauyc), OsF = x jen Gesrisen ajaMmbi3
OM =0F —03F —0sM =R —x—03M
4) A030:M ym6ypsiibl 6oubiHIIa [Tudarop TeopeMachiH KoJ1ZJaHaMbI3:
5)  03022= 02M2+ 03M?
(r+x)2 =MO03% + 12
MO3=2rx + x2
VR2 — 2Rr =R — x — \2rx + x2
V2rx+x2 =R —x —\R2 — 2Rr
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2R(R —r —VR2—2Rr) = 2x2 + 2x(R — x —VR2—2Rr + 1)
Ochbl TEHIIKTEH X-ThI TA0ATHIH 0OJICAK:
y = R(R—r—VR?—2Rr)
R—VR2—2Rr+r

R(R—r—VR*=2Rr)

KayaOwl: x =
R—VR2-2Rr+r

4. Llentpnapsl A sxone B, coiikeciniue paguycrapsl 2 )oHe 1-re TeH meHbepiep

Oip OipimeH xkanacanel. OChl €Ki MICHOEP/l KaHAUTHIH TY3yIiH OokbiHIa C

HYKTECI OpHAJIaCKaH oHe 01 AB KeciHAiCiHIH OpTachIHaH %3}__ CM KAaIIBIKTBIKTa
22

opHanackat. Erep ABC ymOypbIbIHBIH ayaanbl S>2 60j1ca, OHla OChI

ayJnaHabl TaObIHBI3.

Ecentig mapTe! OOMbIHIIA:

33
AK=2, BK=1, CL= =, Sapc > 2, Sapc =?
242

Memryi:
1- )xarmaii (Exi merOep chIpTTaii )KaHACAaTBHIH 00JICa):

AB = 3, AL = BL = 1,5 (AB KeciHiCiHIH KapTHICHI)

1
Susc = EAB * CK (YmOYpbIILITHIH ayAaHbl)

ACKL ymibypbimibiHaa < CKL 6ypbiiibl 90° — Ka TeH,
LK=BL—-BK=15—-1=0,5
ACKL yuioypsbiibiHa [Tudarop TeopemMachiH KOJJaHCaK;

3 i _
CK =VCTL7=LK? =\/(—\/852_(_)z :i_: 5v2
2V2 2 V8 4
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5v2 — 152

S :1* “x3 =

ABC 2 4 3
2- )karnai (exi meHOep imTel xxaHacaTbH 0ojca):

> 2 (EcenTiH wapTbl 60MbIHLIA €KiJleH YIKEH)

(12

3V3
AK =2, BK=AB =1, CL= ——, Sapc > 2, Sapc=?

AB 1 2v2

AL=—7"7
1 3

KL=1+ =7
ACKL ymoypsbimbiga [Tudarop TeopeMaCbIH KOJIJAHCAK;

Vo2 2 3V 3
Ck="CL —KL =V \/_f (3 =

2

s =" $ V2 =32 <2(D) (EcennH mapTel OOMBIHINA YIIOYPHIITHIH
ABC 5 4 ry

ayJlaHbl eK1JIeH YJIKEH 00Ty KEpEeK, ol ceOerTi OyJI skaFaail ColKec KeIMen/ i)
KayaGpr: 15V2
8

5. Muamerpi MN=16 Gonatsin meHOep 6epinreH. M HYKTeciHEH OChI IeHOepre
KYPri3UIreH >kanama apkpuisl MP>15 kecinaici xxypriziiares. P nykrecinen MN
Ty3yilH Q HYKTeCiHAE KHATHIH €KIHINI JkaHama OKypriziireH. MPQ
YIIOYPBIIIBIHBIH IepuMeTpi 72 Goica, ayAaHbIH TaObIHbI3.

Cyperi:
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Ecenrin Gepinreni OOMbIHINIA:
MN = 16, MP > 15, Pmpo =72, Smupg =?
[Memnryi:
NQ =, MP = PR = q, RQ =b pemn anaubIK
MP = PR (>xaHama KacueTi 601bIHIIA)
MN
RO = 5= 8 (paguyc)
MQ =MN+ NQ =16+
0Q=0N+NQ=8+c

RO
AORQ~AMPQ ymi6ypbILITap YKCACTBIFbIHAH KeJsleci TeHAIKTep/li alaMbl3: o

_QO_ RQ

a b+a 16+c

BipiHmi TeHAIKTI aJcak, Keleci MIbIFa/Ibl:
8b +8a = 8a + ac

(1) 8b=ac

ExiHII TeHIIKTI ancak:

B84+ c)(16+c) =b(b+ a)

(2) 24 24c + 128 = b2 + ba

Bipinmi xxoHe yiHIi OeseKTepai TEeHeCTIpCeK:
(3) 128+8c=ab

(3) TenmikTi (2)-111i TEHIIKKE KOSIMBI3:
c?+ 24c+ 128 = b2+ 128 + 8¢
Ocplad Keneci TEHAIKTI allaMbl3:

b? = c% + 16c
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PMQ y1mOypbIIbIHbIH TEpUMETPI:
Pupog=2a+b+c+16 =72

Exi xarpIH ekire 0o, a-HbIH MOHIH OpHEKTEHMI3:

a = 28— 0,5b — 0,5¢ ocbiHbl PQ TabyFfa KOJIJaHMbI3:
PQ=a+b=28—-0,5c+0,5b

PMQ ym6ypsimbiaaa [udarop TeopemachiH KoJgaHaMbI3:
MP2= PQ%— MQ*>

Y cTiHze OpHEKTeN allFaH MOHECPAl OpHBIHA KOWBII IIbIFaMbI3:
(28—0,5b—0,5¢)2= (28 — 0,5¢ + 0,5b)%2 — (16 + c)?
¢+ 256 + 32c¢c + bc = 56b

c?+ 256 + 32c

= 2= 2
b E6 ¢ (b?2=c?+ 16¢)

c24+ 256 + 3 )2=CZ+16C
56 —c
c=2,(c=1280)
b =6, a=24
Enni ymoOyphIIThIH ayJaHBIH €CeNTEeHTIH OoIcaK:
1 1

SMPQ=2—*MP*MQ=2—*24*18=216

XKayabsr: Smpg = 216

6. LienTpi O Gonatein menbepre imreit ABCD Tpanenusce coi3buiran, AD||BC,
AD=7, BC=3, BCD oOypoimer 120° — ka teH, BM xopaacer AD kecingicia N
HYKTeciHae Kusaasl, ND=2. BOM ymOyphIlIbIHBIH ayAaHbIH TaObIHBI3.

Cyperi:
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Ecenrin Gepinreni OOMWbIHIIA:
AD||BC, AD =7, BC =3, < BCD = 120°, ND = 2,

Spom =?
[Hermyi:
Tpanenus mexOepre imTel ChI3bUICa, OHA 0J1 TCHOYHIpIIi 00JIaIbI.
AB = CD
AD — BC
ND = — 5 = 2 — CN — ouikKTiK
< BCD =< ABC =120° —-> < BAD =< ADC =60° - ACND:< NCD
= 30°
CN

ACND: tan 60° = =
an DN — CN=tan60"xDN = 2V3

Xopnaa Kacueri OOHbIHIIA:

AN = ND AN = ND 5% 2

BN VBC2 + CN2 21

10v2%

T2
_10V2+  31/2%
BM = BN + NM =+/21 + =

21 21
OB =0M =R
Cunycrap Teopemacs! OoibIHIIA:

AACD:  2R=_"C | p_ JAWmCNT_ g7
sin ADC

ABOM: OH - 6uikTik

2xsin 60° 3

m E .E f
(OR? — RUZ Sv7
=VOB? — BH? T SN T

OH 0B BH v 3 84 84 28 14

1 1 5V7 31VZT 155v3
.Sffotuzzs()H*BM:Et 12 * 1 84
KayaOnr: = %E

SBom

7. Ilentpi O 6Gonatein men6epre imreit ABCD Tpamenusichl CHI3BLIFaH,
AB|IDC, AB=5, DC=1, ABC Oypomusl 60° — Ka TteH. K HykTteci AB
kecinaicinge xarbip, AK = 2. CK t1y3yi C HykTeciHeH Oenek meHOepai F
HykTecinae Kusaasl. OFC ymOyphIbIHBIH ayAaHbIH TaObIHbI3.
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)/’;
O
K
4 5

3

Cyperi:

\

M

6 \T 8 9
Ecenrin Gepinreni OOMbIHINIA:
AB||DC, AB =5, DC =1, < ABC = 60°, AK =2,

Sorc =7
[Menryi:
Tpanenus mexOepre imTel ChI3bUICA, OHJIA 0JI TCHOYHIpJIi 00JIaIbI.
AB—-D 5-1
AK = 5 =", =2 - DK-6uixrix

< ABC =< BAD = 60°
AADK: < AKD =90°, < ADK = 30° - AD=AK=x*x2=4

DK = VAD? — AK2 =16 — 4 = 2V3
DK = CM, DC = KM

ACKM: CK =vVCM2+KM2=+12 +1 =13

Xopaa kacueti OoMbIHINA:
AK * KB = CK * KF

AK *KB 2%3 6J13

KF = ==
CK V13 13
— 6\/1_3: 19v13
CF=CK+KF=+v13+ 13 13
CO =O0F =R

Cunycrap TeopeMachl OOHBIHIIA:
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AADB:

BD VDK2 4+ BK2 2T
-» R=—FF—"7""— = \/— = \/7-
sin RAD 2 * sin 60° 3

ACOF: OH — GUiKTIK

2R =

- _ 19V13_. V39
oH =Vocz — cH2 = V(/7)2 — ( 3:20 " 726

1 \/39* 19VI3 _ 193

Sorc = E* 26 13 52
KayaOwr: S gpc = 1—95‘23

8. AD xome AC ynken TtaGanmapsl TeH Oonathin ABCD sxome ACDE
Tpaneuusiapsl Oip menOepre imreit cei3puiran. O - ABCD TpanenusicblHbIH
JMarOHAJIbIAPBIHBIH KHBUTBICY HYKTeci, ADE ymOypeimbsiHbH aymansl 1 +

\/§ — ke, a1 COD 6ypsinsi 60-ka TeH 601ca, OChl EHOEPIiH PainyChl Helllere
TeH?
Cyperi:

Ecentix 6epinreni 6oibIHIIA:

AD = AC, Sape = 14++3, <COD =60°, R =?

[Memnryi:

Tpaneuus menOepre imrei cpI3pUICa, OHA O TEHOYH1pIIi O0IaIbI.
ABCD, ACDE — ten06yitipai tpaneuusuiap, AB=CD=AE
UAB=UCD =UAE

UAB+UBC=UAE+UED — UBC=UED

UAB =60, UBC=p3

123



SDU Bulletin: Pedagogy and Teaching Methods 2022/3 (60)

* 60+ 2 = 360
= 90°
4 UAE
< ADE = > = 30° (nora Kacueri)
UDE
< DAE = = 45°
2

CunycTap TeopemMachl OOMBIHIIA:
AE DE

SINADE '’ SInDAE
1 1

Sape = 2—* AE « DE * sinAED = Zﬂk 2R % sin30 * 2R * sin45 * sin105

_ 1 vz
143 =2%R* 5% 5 *sin(180 — 75)
V2 V6
sin75 = sin(30 + 45) = sin30 * cos45 + sin45 * cos30 = 4—+ v
VZ(1++/3)
=—F
R=4
Kayabwr: R =4
AJBIHFaH TaKBIPBINITHI capariTail Keixe TOMEHIETiIe KOPBIThIHbIIAPFa Kelyre
00J1a/1b1 JIeT TYKBIPBIMIAHMBbI3:
[ITenOepepiH opHANACYBI KalIbl O€C JKaFaaiIbIH TEOPUSIIBIK HET131HE
dIIEMEHTAp TEOMETPHUS Ma3MYHBIHA €PEKIIe TOKTATy KepPeK JIeN eCenTenMis.
[lenOep MeH neHresnekke OalIaHBICTBI TEOPUSIIBIK MaTepualgapibl
KaMTBIFaH jKOHE KYpAEJl ecenTep MEH OJapAblH LIeliry yaruiepi 6ap Tannay
HeMece KOoJAaHOalbl KypcTap Ma3MyHBIH Ka3ak >koHe opbic Tinaepinae (Opsic
TUTIHAE 7€ Oyl TakbIpbIIKa apHAIFaH MaTepuaigap >KOK Jaeyre Ooajpl)
JaiiblHaay Kepek el ecenrenmis;
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KPYI'A U KOJIECA

AHHoTauusi. CTaThsl NOCBALICHA KPYraM M OKPYKHOCTSAM, KOTOpBIE
ABIIAIOTCS BaXKHBIMHM BOIIPOCAMH COJAEPIKAaHMS DJIEMEHTapHOM T'€OMETpUHU, U
Croco0aM pelIeHMsl CBSI3aHHbBIX C HUMHU CJIOXHBIX 3a71a4. B 11emom, K Cl1oxKHbIM
3aJadaM B O3TOM OOJIACTH OTHOCATCS CiIy4ad, KOIJa OJHA OKpPYKHOCTb
HAXOJUTCS. BHYTPU APYTrOM OKPYKHOCTH (3TO JBE pa3HblE BEIM), KOTAa JIBE
OKPYXHOCTM HMMEIOT TOJBKO OJHY OOLIyl0 TOYKY (€CTh JBa THUIIA CIy4acB),
KOI'Zla JIB€ OKPYKHOCTH IIEPECEKaloTCA B JBYX TOYKaxX U JBE OKPYKHOCTU HE
UMEIOT o0uIel Touku. [l KaXJI0ro U3 3TUX CIy4aeB OOCYXIAIOTCs PEeIIeHUs
CJIOKHBIX Ipo0OiieM. B craThe Takxke colepkKarcs CIOXKHbIE 3a/laul PUCOBAHUS
apyrux ¢uryp BHyTpu U BHe Kpyra. CtaTbs npeiHa3zHauyeHa AJs CIeLUaINCTOB
B 00J1aCTH METOJIMKHM OOyUYeHHUs] MaTeMaTHKe, IIpernoaaBareseii, JOKTOPaHTOB U
MarucTpaHTOB.

KuroueBble cioBa: 3ajnava, cioXHas 3ajada, Kpyr, OKPY>KHOCTb,
KacaTelbHas, IepeceKkarolmas, Xoplaa, MJIWHA OKPYXKHOCTH, IUIOLIAJb
OKPYKHOCTH, CBOMCTBA KacaTeJbHOW, CBOMCTBA IEPECEKAIOIIEH, CBOWCTBA
XOpZbl, pPaCHOJIOKEHNE OKPYKHOCTEH.
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YABANCI DiL OLARAK TURKCE OGRETIMINDE A1 VE A2
SEVIYESINDE KULLANILAN ANADOLU DERS KiTAPLARINDAKI
DINLEME METINLERININ iCERIK ANALIZI

Ozet. Anadil veya yabanci dil 6gretiminde kaynak olarak kullanilan ders
kitaplarinda; hem dinleme becerisini gelistirmek hem de mevcut dinleme
yetisinden faydalanarak dil 6gretimini ger¢eklestirmek maksadiyla hazirlanmig
dinleme kayitlar1 (CD, kaset ¢alar, mp3), dinleme metinleri ve bunlarla ilgili
pekistirici etkinlikler yer almaktadir. Bu kaynaklarin kaliteli olmasi ve 6zenle
hazirlanmasi, verimli ve kalic1 bir dil 6gretimi siirecinin gergeklesmesi agisindan
hayati 6nem tasimaktadir. Bu ¢alismada Yabancilara Tiirkge 6gretiminde kaynak
kitap olarak kullanilan Anadolu Ders Kitaplari'ndan Al ve A2 seviyesi
Ogrenicileri i¢in hazirlanan kitaplar dinleme metinleri acisindan incelenmistir.
Incelemede, nitel arastirma ydntemlerinden metin analizi ydntemi kullanilmistir.
Bu incelemeler ve analizler sirasinda, toplam 299 dinleme kaydi ve
etkinlikleriyle birlikte verilen 35 dinleme kaydi Diller igin Avrupa Ortak
Basvuru Metni'nde Al ve A2 seviyesi i¢in belirlenen kriterlere gore analiz
edilmeye c¢alisgilmigtir. Dinleme metinlerinin ve bu metinlere ait dinleme
kayitlarinin s6z konusu kriterlere biiyiik Olclide uygunluk gosterdigi tespit
edilmistir. Arastirma neticesinde tespit edilen eksikliklerin giderildiginde
incelenen ders kitaplarmin yabanci dil olarak Tiirk¢e 6gretiminde daha faydali
olacagi kanaatine varilmistir.

Anahtar Kelimeler: Anadolu ders kitabi, dinleme becerisi, dinleme
etkinlikleri, yabancilara Tiirk¢e 6gretimi, DAOBM.

1. GIRIS

Iletisim, insanoglu igin yeme/igme kadar dogal bir gereksinimdir.
Insanlarin birbiriyle olan iletisiminde dilin énemi ve gerekliligi ise tartigilmaz
bir gercektir. Ozellikle son yiizyilda, kiiresellesen diinya teknolojik gelisme ve
ilerlemenin de etkisiyle adeta bir kdy haline gelmistir. Insanlik, diinya tarihinde
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hi¢ goriilmemis bir seviyede birbirleriyle sosyal, kiiltiirel, ekonomik, siyasi ve
daha bir¢ok alanda iletisim halinde bulunmakta. Bu iletisimin kilit noktasinda
ise dil durmaktadir. Buna paralel olarak yabanci dil Ogrenimi de her
zamankinden daha fazla talep edilir duruma gelmistir. Dilbilimcilerin biiytlik
cogunlugu tarafindan kabul goéren dort temel dil becerilerinden birisi olan
dinleme becerisi, hem anadil hem de bir yabanci dil ediniminde ilk basamakta
yer almaktadir. Mackay’a gore dinleme becerisi basarinin anahtaridir ve de iyi
dinleyici olmadan basarili olmanin olanagi yoktur [1]. “Dogumdan once
baslayan, ailede gelisen, okulda devam eden ve hayatin pek cok alaninda
kullanilan dinleme becerisi, bir bakima sesleri okuma ve anlamlandirmadir. Her
ne kadar saglikli bir insan diinyaya geldikten sonra duyu organlarindan en ¢ok
gozlerini kullansada, anne karninda kulaklartyla ¢evresini fark ettigi i¢in bir
anlamda insan diinyaya gozlerini degil, kulaklarini acar” [2]. Dinleme ile
baslayan dil edinim siireci belli bir donemden sonra taklitler yoluyla konusmaya
doniigiir. Ardindan okuma ve yazma evreleri takip eder. Dinlemenin en ¢ok ve
en sik kullanilan dil becerisi oldugu gbéz Oniinde bulunduruldugunda; dil
O0greniminde ve Ogretiminde basvurulacak yontem ve tekniklerin yani sira
kullanilan dinleme materyallerinin de ne kadar onem arz ettigi asikardir.
Johnson’e gore dinleme “Sozlii iletisim siirecinde etkili anlama ve cevap verme
yetenegidir”’[3]. Yabanci dil 6gretiminde, kullanilan ders kitaplar1 ve bu kitaplar
i¢cin hazirlanan dinlemeler ile bunlarin yazilimetinleri 6nemli bir yere sahiptir.
Seslendirmenin kalitesinden baslayarak dinleme metinlerinin dilbilgisi yapisina
varincaya kadar her agsama detayli olarak planlanmali ve sunulmalidir. Demirel’e
gore dinleme, “Konusan kisinin vermek istedigi mesaji, piirlizsiiz olarak
anlayabilme ve s6z konusu uyarana kars1 tepkide bulunabilme etkinligidir” [4].
Dinleme becerisi etkinliklerinde, verilmek istenen mesaji dogru anlayabilmek ve
bu mesaji gonderen uyarana karsi tepkide bulunabilmek i¢in dinleme
metinlerinin ve dinleme esnasi/dinleme sonrasi etkinliklerin ¢ok dikkatle ve
0zenle hazirlanmasi icap etmektedir. Yabanci dil 6grenimi ile ilgili, tizerinde
biiyiik bir konsensiis olusan Diller I¢in Avrupa Ortak Basvuru Metninde
(DAOBM) dort temel dil becerisinden dinleme becerisine de 6nemli miktarda
yer verilmis ve bu konuda genel kriterler belirlenmistir.
1.1. Dilin Tanim

Insanlar arasinda anlasmayi saglayan en etkili iletisim araci dildir. “Dil
bir sistemdir. Baska bir deyisle, dil, belli kaliplara ve kurallara uyar ve dilin
kendine 6zgii belli bir kodlama sistemi vardir [5]. Dil, bireyleri arasinda
anlagmay1 saglayan toplumsal bir sistemdir [6]. Dil seslerden olusur. Her ses,
degisken sembollerle belirtilmekte ve her sesin bir anlami bulunmaktadir. Dil bir
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iletisim aracidir. Insanlar arasinda en etkin iletisim araci dildir. Dilin kapsamina
girmeyen sesler, jestler ve mimikler iletisimin saglanmasinda 6nemli olmasina
karsin bunlar dilin 6nemini hi¢bir zaman azaltmaz. Dilin insanlar arasinda
iletisim arac1 olarak kullanilmasi dilin toplumsal bir isleve sahip oldugunu ortaya
koymakta, ayrica dil, o toplumla onun kiiltiirii arasinda iliski kurma roliinii de
tistlenmektedir.”

Isvigreli bir dil bilimci olan Ferdinand de Saussure (1857—1913) modern
dilbilimin kurucusu olarak kabul edilmektedir. Saussure, dilin diistinceleri ifade
eden bir gostergeler sistemi oldugunu ve diger gosterge sistemleri (alfabe, yazi,
askeri igaretler) iginde en 6nemlisi oldugunu vurgulamistir. Dil, hem konusma
yolu ile olusan bir toplumsal iiretim; hem de bireylerin uygulamasi i¢in
olusturulmus gerekli uzlasmalarin toplamidir [7].

1.2. Dil Ogretimi

Dil 6gretim siirecine 1900’lii yillardan baglaylp bakildiginda, o
tarihlerden giliniimiize kadar dil 6gretim siirecinde Onemli gelismeler ve
degisimler oldugu goriilecektir. Onceleri dil gretimi uygulamalarinda kelime,
dil bilgisi ve kiiltlir gibi yaklasimlar hakimdi. Giiniimiize geldigimizde ise
sosyal, duygusal ve zihinsel becerilerin yam1 basinda dil becerilerinin de
gelistirilmesi 0n plana alinmakta ve bu dogrultuda etkinlik, gérev ve projelerle
bu ¢aligsmalar yiiriitiilmektedir.

Tiirkiye’de dil 6gretimi yaklasimlar: incelendiginde bir ¢ok yaklasim ve
uygulama goriilmektedir. Bunlardan bazilar;; Davramggi Dil  Ogretim
Yaklagimi, Bilissel Dil Ogretimi Yaklasimi, Yapilandirict Dil Ogretimi
Yaklasimidir [8].

Goriildiigi tizere dil, dil 6grenimi dolayisiyla dil 6gretimi insanoglu i¢in
kaginilmaz bir gereksinimdir. Yiice, S.’ye gore kiiresellesme ile birlikte iilkeler,
siyasi, sosyal, ekonomik ve askeri acidan birbirlerine bagimli hale gelmislerdir
[9]. Diinyadaki hizli degisim ve gelismeler ¢ok dilliligi giindeme getirmis,
uluslarin birbirini daha yakindan tanima imkani dogmustur.

Yabancilara Tiirk¢enin 6gretiminde amag, yalnizca birtakim kelimeleri
ogretmek degildir. Kisiye dili, Tiirk kiiltiiriinii yeterli 6lgiide kazandirmaktir.
Ciinkii, Tirkgeyi severek, isteyerek Ogrenen bir yabanci, Tiirkiye nin kiiltiir
el¢isi durumuna gelmektedir [10].

1.3. Yabane Dil Olarak Tiirk¢e Ogretiminde Kullanilan Materyaller

Giliniimilizde yabanci dil 6gretiminde kullanilan bircok materyal ¢esidi
vardir. Bu materyaller yazili, sozlii ya da gorsel olarak 6gretimi destekleyerek
ogrencilerin daha etkin bir sekilde dgrenmelerini saglar. Derslerde kullanilan
ders kitaplari, tahta, projektor, resimler, gercek nesneler vb. kullanilan yardimet1
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materyaller olarak siralanabilir. Teknolojik gelismelere bagli olarak yabanci dil
ogretiminde kullanilabilecek materyaller oldukca fazladir. iginde oldugumuz
asirda, teknolojik ve bilimsel gelismelere paralel olarak Ggretim yontem ve
teknikleri de degisim ve gelisim gostermistir. Bu degisim ve gelisim artarak ve
hizla devam edecektir. Ayrica egitim dgretim hizmeti sunulan muhataplarin da
icinde bulundugumuz ¢agin kendine has Ozellikleri géz Oniinde
bulunduruldugunda bu gelisim ve degisime ayak uydurmasi gerekmektedir. Bu
nedenle egitim Ogretim alaninda kullanilacak materyallerin hazirlanmasina ve
verimli bir sekilde kullanilmasina ayrica itina gosterilmelidir. Yabanci dil
Ogretiminde de hangi konuda hangi materyalin sec¢ilece§i ve materyalin
kullanimi ile 6greniciye sunumu meseleleri 6grenme siirecine etki eden 6nemli
etkenlerdendir. Dikkat cekici materyallerin kullanilmasi 6grenmeyi olumlu
yonde etkileyen unsurlardandir. Sinifa getirilmesi miimkiin olmayan ya da
tehlikeli olan cisim, olgu ve olaylar, 6zellikle gorsel materyaller sayesinde ¢ok
kolay go6zlemlenir héle gelir. Gorsel ve isitsel gereclerin etkili kullanimi,
anlatilmas1 planlanan konularin 6gretmenin hafizasindan ug¢masiin Oniine
gecer. Yabancilara Tiirkge Ogretimi sirasinda, oOzellikle temel Tiirkgede,
meyveler, sebzeler, hayvanlar, meslekler gibi degisik konularda kelime
yiiklemesi yapilmasinda fayda vardir [11]. Bu bilgi ve arastirmalarin 1s181inda,
Yabancilara Tiirkge Ogretimi  6zelinde inceleyecek olursak derslerde
faydalanilan 6gretim materyallerini asagidaki sekilde siralanabilir:

< Ders kitaplar ve etkinlik kitaplari,
<> Posterler,

<> Sunumlar,

& Videolar,

<® Sarkilar,

& Filmler,

<> TV yaymlart

< Kelime 6gretim afisleri,
<> Hikaye kitaplari,

<> Gazeteler,

X Dergiler,

<> Karikatiirler,

<

2 Internet araglar1 (facebook, instagram, youtube...)

1.4. Yabana Dil Olarak Tiirkce Ogretiminde Dinleme Becerisi ve
Kullanilan Materyaller
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Demirel ve Sahinel dinlemeyi “Konusan kisinin vermek istedigi mesaji,
plriizsiiz olarak anlayabilme ve s6z konusu uyarana karsi tepkide bulunabilme
etkinligi” olarak tanimlamaktadir [5]. Dinleme, dinleyicinin dnce sdylenenlerle,
sonra sOylenenler arasinda baglant1 kurma ve iletisim icindeki islevini anlama
yetenegidir[ 12]. Tiirkge 6gretim programinda ise dinleme/izleme becerisi olarak
adlandirilan dinleme, “iletisim kurmanin ve 6grenmenin temel yollarindan biri
olup verilen iletiyi dogru bir sekilde anlama, yorumlama ve degerlendirme
becerisi”’olarak tanimlanmaktadir[13].

1.4.1. Gorseller, Metinler, Ses kayitlari

Halil Ibrahim Yalin, arag-gereclerin dgretimdeki yeri ve dneminden
bahsederken arag-gereclerin neden gerekli oldugunu su maddeler 1s181inda
aciklar:

. Coklu 6grenme ortami saglarlar.

. Ogrencilerin bireysel ihtiyaglarmn karsilanmasina yardimci olurlar.
. Dikkat ¢ekerler.

. Hatirlamay1 kolaylagtirirlar.

. Soyut seyleri somutlastirirlar.

. Zamandan tasarruf saglarlar.

. Giivenli gozlem yapma imkani sunarlar.

. Farkli zamanlarda birbirleriyle tutarli i¢erigin sunulmasini imkan

00 N Ol WDN -

verirler.

9. Tekrar tekrar kullanilabilirler.

10. Igerigi basitlestirerek anlasilmay1 kolaylastirirlar [14].

Materyal kullanimi1, daha ¢ok duyunun 6grenme siirecine dahil olmasina
firsat vermekte, bu da g¢oklu 6grenmeyi saglamaktadir. Daha ¢ok duyunun
ogrenme siirecine dahil olmasi, 6grenmeyi ¢abuklastirdigi gibi, dgrenilenlerin
kalic1 hale gelmesine yardimcidir. Ogrencilerin farkli 6grenme stilleri oldugunu
belirten Yalin, kimi 6grencilerin okuyarak, kimilerinin gorerek, kimilerinin
dinleyerek daha iyi 6grendigine dikkat ¢eker[14].

Sadece materyal kullanmis olmak i¢in materyal hazirlamak yanlis bir
yaklasimdir. Ogretim hedeflerine uygun olmayan materyaller kafa karisiklig1 ve
zaman kaybindan bagka bir seye yaramayacaktir. Dikkat ¢ekici materyaller,
Ogrenilenlerin hafizada uzun siire saklanmasinda ve tekrar hatirlanmasinda ¢ok
etkili olacaktir.

Ogretmenler, diger becerilere yogunlastiklar1 kadar dinleme becerisinin
gelistirilmesi icin de ugragmalidir. Ciinkii “dinleme olmadan, yeni bir dil
ogrenmek olanaksizdir” [15]. Ogrenciler, sinif icinde de “anlasilabilir girdilere”
maruz kalmalidir[16]. Bu bakimindan &grencilerin dinleme becerilerini
gelistirmek i¢in yabanci dil 6gretiminde ders kitaplar1 ve dgretmenin yani sira
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farkli kaynaklarin ozellikle de gorsel-isitsel araclarin kullanilmasi adeta
zorunluluk haline gelmistir [17].

1.4.2. Dinleme Becerisinde Kullamilan Metinlerin Degerlendirilmesi

Yabanci dil 6grenenler icin dinleme Onemli bir beceri alanidir. Bir
yabanci dili 6grenmeye calisirken, maksimum seviyede o dilde diisiinmeye
gayret etmek yabanci dil 8greniminde basariy1 arttiracaktir. Ogrenici, duydugu
veya okudugu seyleri ancak ana diline ¢evirdikten sonra anliyorsa, o yabanci dil
kavranmamis demektir. Yabanci dil egitiminde dinleme aktivitesi, genellikle 3
asamaya boliinerek gergeklestirilir: 1-Dinleme Oncesi, 2-Dinleme sirasi, 3-
Dinleme sonrasi. Bu ii¢ asama uygulanirken her birinde birbirinden farkli
yontem ve teknikler uygulanmaktadir. Dinleme aktivitesi olarak, sinif i¢inde
kullanilan kitaplardaki metinler Ogrencilere dinletilir. Ogrencinin dinleme
metinlerindeki her bir kelimeyi anlamasi, kavramasi ve o kelimenin 6grencinin
hafizasinda kalic1 hale gelmesi miimkiin degildir. Dinleme etkinliginin ilk ve ana
hedefi, O6grencinin dinledigi metni genel olarak anlamasi ve anladigini
anlatabilmesidir. Derslerde dinleme etkinlikleri genellikle CD, ses kayit
dosyalar1 ve internet tizerinden ses kayitlarinin dinletilmesi ile yapilmaktadir. Bu
dinleme materyallerinin kalitesi ile dinleme etkinliginin basar1 diizeyi dogru
orantilidir. Bu materyaller, alaninda uzman kisilerce ve belirlenmis kabul
edilmis uluslararas1 ¢esitli Olgiitlere, kriterlere uygun olarak hazirlanmig
olmalidir.

1.5.  Diller icin Avrupa Ortak Basvuru Metninde Dinleme Becerisi icin
Belirlenen Kriterler

Dil ogretimi tarthgesine goz atildiginda, dil Ogretimi ydntem ve
tekniklerinin her birinin kisisel, yoresel ya da bolgesel olarak uygulanmis oldugu
goriilmektedir. Kiiresellesen diinyada teknolojinin de gelismesiyle ulasim ve
iletisim agisindan adeta kiiciik bir koy haline gelmistir. Dolayisiyla, degisik
iilkelerde, bolgelerde, cografyalarda yasayan insanlar eskisine nazaran
birbirleriyle daha siki bir iletisim igerisindedir. Bu durum, iletisimin en temel
Ogesi olan dilin 6nemini kat kat artirmaktadir. Kiiresel agidan bu durumu
degerlendiren uzmanlar, yabanci dil Ogretimi konusunda genel hatlarda
birbiriyle ortiisen, ortak hedefleri olan bir metin hazirlamislardir. “Diller igin
Avrupa Ortak Bagvuru Metni” olarak Tiirkgeye ¢evrilen bu metinde, dil 6gretimi
konusunda hedefler ve izlenilecek yoOntemler konusunda genel hatlar
belirlenmistir. Bu metne bakildiginda, yabanci dil 6gretiminde her bir temel
beceri alani i¢in kriterler belirlenmistir. Dinleme becerisi ve bu beceri alaninda
dinleme kayitlar1 ve dinleme metinleri ile dinleme etkinlikleri hakkinda su
Olctitlere dikkat edilmesi gerektigi belirtilmistir:
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<> Dinlemenin hiz
<> Dinlemenin anlagilirlig
<> Dinleme metinlerinin;
- Konusu
- Karmagikligi
-> Tiird
- Séylem yapist
<> Dinleme etkinliklerinin soru tipleri
<> Kullanilan gorsel
< Kiltiir aktarimi boyutu

Yukaridaki kriterler; Milli Egitim Bakanlig1 tarafindan yapilan DAOBM
terclimesinde yer alan, yabanci dil O6gretiminde Ogreticiler ve yabanci dil
Ogretimi alaninda materyal hazirlayicilar igin belirlenmis kriterler arasindan
ozellikle dinleme becerisi alani ile ilgili olanlardan derlenmistir. Milli Egitim
Bakanlig1 tarafindan yapilan DAOBM terciimesinde, sayfa 65’te “Genel Isitsel
Anlama” baslikli bolimde Al ve A2 seviyesindeki dinlemeler igin su
kriterlerden bahsedilmistir:

“Al: Anlam1 6ziimseyebilmesi i¢in uzun siireli duraksamalar1 olan ¢ok
dikkatli ve yavasca s6ylenen konusmayi takip edebilir.A2: Konugmanin yavasga
ve anlasilir bir bi¢imde gerceklestigi takdirde somut tiirdeki ihtiyaglarini
karsilayabilecek kadar anlayabilir. Konusmanin yavasca ve anlasilir bir bigimde
gerceklestigi takdirde, derhal oncelik gerektiren alanlara (6rn. ¢ok temel kisisel
ve ailevi bilgiler, alig-veris, yerel cografya, is vs.) bagli olan ibareleri ve ifadeleri
anlayabilir” [13].

Buradan da anlasilacag: tizere dinleme kayitlarinin hizi, anlasilirhgr ile
dinleme metinlerinin hazirlanmasi1 6nem arz etmektedir. DAOBM’ni incelemeye
devam ettigimizde sayfa 67°de Al ve A2 seviyesi dgrenicileri i¢in su ifadeler
yer almaktadir: “Yavasca ve anlasilir bigimde anlatilan tahmin edilebilen giinliik
hususlar hakkindaki kisa, kayit edilmis pasajlar1 anlayabilir ve gerekli bilgileri
¢ikartabilir” [13].

Yine aym kaynakta, sayfa 73 te, “Iletisimde Yer Alan Anadilde Konusan
Kisiyi Anlamak™ baglig1 altinda A1 ve A2 seviyeleri i¢in su degerlendirmelere
yer verilmistir:

“Al: Sempatik bir konugmaci tarafindan kendisine dogrudan ydneltilen
anlagilir, yavas ve tekrarlanan, somut tiirden basit ihtiyaglarin yerine
getirilmesini amaglayan giinliik ifadeleri anlayabilir. Kendisine dikkatlice ve
yavagca yoOneltilen sorular1 ve yoOnergeleri anlayabilir ve kisa, basit
yonlendirmeleri takip edebilir.

A2: Fazla ¢aba sarf etmeden basit, rutin bilgi alisverisinde bulunacak

134



SDU Bulletin: Pedagogy and Teaching Methods 2022/3 (60)
kadar anlayabilir. Zaman zaman tekrarin1 veya yeniden ifade edilmesini
isteyebildigi takdirde, bildigi konularda kendisine yoneltilen anlagilir standart
konusmalar1 genelde anlayabilir. Gilinlik basit dilde kendisine dogrudan,
yavag¢a ve anlagilir sekilde sdyleneni anlayabilir; eger konusmaci zahmetine
katlanirsa, anlayabilecek duruma getirilir” [13].

Okuma, dinleme, 6dev metinlerinin hazirlanis1 ile ilgili ise, MEB
tarafindan yapilan DAOBM c¢evirisi sayfa 154-155’te metinlerde su unsurlara
dikkat edilmesi gerektigi goriilmektedir:

Metin Ozellikleri, Dilin Karmagikligi, Metin tiirii, S6ylem yapisi, Somut
ozellikler ve fiziksel kosullar, Metnin uzunlugu, Ogrenenler icin énemi

2. YONTEM

2.1. Arastirma Yontemi

Incelemede, nitel arastirma  yontemlerinden dokiiman analizi
kullanilmistir. “Nitel arastirma, goézlem, goriisme ve dokiiman analizi gibi nitel
veri toplama yontemlerinin kullanildigi, algilarin ve olaylarin dogal ortamda,
gercekei ve biitlinciil bir bigimde ortaya konulmasina yonelik nitel bir siirecin
izlendigi arastirma olarak tanimlanabilir” [18]. Yazili dokiiman ve belgelerin
analizi nitel arastirmada gerek kendi basina gerekse goriigme ve gozlemle elde
edilen bilgilere destek amaciyla kullanilan bir bilgi toplama yontemidir.

Bu ¢alismada, yabancilara Tiirk¢e 6gretiminde kullanilan Anadolu ders
kitaplarinda A1 ve A2 seviyesinde yer alan dinleme metinleri DAOBM’de
belirlenen asagidaki 6lciitlere gore incelenmistir:

<> Dinlemenin hizi
<> Dinlemenin anlagilirhig
< Dinleme metinlerinin;
-> Konusu
- Karmagiklig1
- Tiird
- Séylem yapisi
<> Dinleme etkinliklerinin soru tipleri
<> Kullanilan gorsel
< Kiiltiir aktarimi1 boyutu

2.2. Arastirmanin Evreni ve Orneklemi

Anadolu Ders Kitaplari, toplam 6 ders kitabindan olugmaktadir. Bu
Ogretim setinden, Al seviyesindeki Ogreniciler i¢in kullanilan Anadolu Ders
Kitab1 1 ve A2 seviyesindeki 6greniciler i¢in kullanilan Anadolu Ders Kitab1 2
secilmis ve analiz yapilmaya calisgilmistir. Birinci kitapta toplam 6 {inite
bulunmakta ve toplam 17 dinleme kayd: etkinliklerle birlikte verilmistir. ikinci

135



SDU Bulletin: Pedagogy and Teaching Methods 2022/3 (60)
kitapta ise, yine toplam 6 iinite bulunmakta ve 18 adet dinleme metni
etkinlikleriyle birlikte verilmistir. Calismanin evreni, Anadolu Ders Kitaplari
olarak belirlenmistir. Bu evrende yer alan 6 kitabin igerisinden Al seviyesi i¢in
birinci kitap, A2 seviyesi icin ikinci kitap caligmanin
ornekleminiolusturmaktadir.

2.3. Arastirmada Verilerin Toplanmasi ve Analizi

Arastirma kapsaminda, Yabancilara Tiirkge Ogretiminde kullanilan
Anadolu Ders Kitaplar1 A1 ve A2 seviyelerinin secilme sebebi, yabancilara
Tiirkge 6gretiminde ilgili kitabin A1 ve A2 seviye dinleme boliimiiyle ilgili
herhangi bir ¢alisma yapilmadigimin belirlenmesidir. Kitap belirlendikten sonra,
veri toplanmasi asamasinda kitaplardaki dinleme metinleri ve ses kayitlar
Ozelinde inceleme ve gozlem yapilmistir. Bu veriler elde edildikten sonra
verilerin analizi asamasina gecilmistir. Analiz yaparken g6z Onilinde
bulundurulacak kriterlerin neler oldugu DAOBM’den tespit edildikten sonra, bu
iki kitapta yer alan biitiin dinleme metin ve kayitlar1 bu kriterlere uygunluk
acisindan analize tabi tutulmustur. Caligmada, nitel arastirma yontemlerinden
dokiiman analizi kullanilarak ilgili kitap iizerinde degerlendirmeler yapilmistir.
Hem dinleme kayitlari, hem dinleme metinleri hemde dinleme sonrasi etkinlikler
bu yontemle analize tabi tutulmustur. Boylece, bu alanda gerekli oldugu takdirde
bu ¢alisma bir 6rnek olarak yer alacaktir. Etkinlikleri ile birlikte verilen 35 adet
dinlemenin disinda, bir ¢ok dinlemede ses kaydi kalitesi, ses kaydi
uzunlugu/hizi/karmasikligi, seslendiren karakterlerin ses tonu ve hatta cinsiyeti,
kayitlarin tam yapilmis olup olmamasi gibi bir ¢ok agidan bazi eksiklikler tespit
edilmistir. Burada amag; sadece ve sadece elestirel bir bakis agisiyla ele almak
degil, tarafsiz bir gozle degerlendirme ve Ogreniciler i¢in daha iyisi nasil
hazirlanir diisiincesine bir nebze olsun katkida bulunmaktir.

3. BULGU VE YORUMLAR

Al ve A2 seviyesinde kullanilan Anadolu Ders Kitaplari-1 ve Anadolu
Ders Kitaplari-2’de yer alan dinlemeler, dinleme metinleri ve dinleme
etkinlikleri; ele alinan kriterler boyunca incelenmeye gayret gosterilmistir ve
elde edilen bulgular tablolarla da desteklenerek ortaya konulmaya ¢aligilmustir.
Ik olarak 1.kitaptaki dinlemelerden elde edilen bulgular, daha sonra ise
2.kitaptan elde edilen bulgular verilmistir.

3.1. Dinleme Metinlerinin Kriterlere Gore Degerlendirme Tablolar

Tablo — 1 ve Tablo — 2, dinleme metinlerinin analizi yapilirken goz
oniinde bulundurulan ve DAOBM’de belirtilen kriterlerin genel gdriiniimiinii
ifade etmektedir. Bu kriterlere genel olarak uygunluk gosteren kriterler “+”
isareti ile, uygunluk gostermeyen kriterler ise “-” isareti ile gosterilmistir.

Tablolara bakildiginda, soldan birinci siitunda kitapta verilen tnitelerin
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isimleri yukaridan asagiya dogru siralanmaktadir. Unite isimleri siitunundan
sonraki stitunlarin soldan saga ii¢ ana baslik halinde belirlendigi goriilecektir. Bu
basliklar “Dinlemeler”, “Dinleme Metinleri” ve “Dinleme Etkinliklerinin Soru
Tipleri” seklindedir.

“Dinlemeler” basligi ile verilen siitunda {i¢ alt baslikla verilmis olan ii¢
ayr1 siitun bulunmaktadir. “No” alt bashigiyla verilen siitunda, kitaptaki her bir
tinitede yer alan dinleme metinlerine ait ses kayitlarinin numaralar1 verilmistir.
“Hiz” alt baghg altinda bu dinleme metinlerinin seslendirme hizlari,
DAOBM’de yer alan kriterlere uygun olup olmama durumlarina gore “+/-”
isaretleri ile degerlendirilmistir. “Anlasilirlik alt bagligi ile verilen siitunda ise,
ses kayitlariin dinleyici tarafindan anlasilirlik durumu degerlendirilmis ve bu
acidan “+/-” igaretleri ile degerlendirilmistir.

“Dinleme Metinleri” baslig1 ile verilen siitunda ise, DAOBM’de yer alan
ve dinleme metinlerinin hazirlanmasinda dikkat edilmesi gereken Olgiitlerden
“Metnin Konusu, Metnin Karmasikligi, Metnin Tiirti, Metnin Soylem Yapisi ve
Kiiltiir Aktarimi Boyutu” agilarindan analiz yapilmistir. Bu boliimde yer alan alt
basliklarda metinler “Konu, Karmasiklik, Tiir,Soéylem Yapis1 ve Kiiltir
Aktarim1” boyutlarindan kriterlere uygunluguna goére “+/-” isaretleri ile
belirlenmistir.“Dinleme Etkinliklerinin Soru Tipleri” bashig: altinda ise, dinleme
metinlerinden sonra verilen etkinliklerde yer verilen ve DAOBM’de tavsiye
edilen soru tiplerinden hangileri kullanilarak bir degerlendirme yapildig:
aciklanmaya calisilmistir.

Tablo-1
Dinleme Metinleri Kriterler Tablosu:Anadolu Ders Kitabi-1
Dinlemeler Dinleme Metinleri Dinleme
Anlas1 | Ko ([Karmagsik |_ . [Soylem (Kiiltiir Etkinligi
No H T i
“ ik | nu ik " \Yapist  |AK tarim [Soru Tipi
13 + + + + + + + Bosluk
. doldurma
1.Unite Dinleme/
Tanisma ve 1.13 + + + + + + - :
Isaretleme
Selamlasma
117 | + + + + + + +  [Bosluk
doldurma
.. 23 + + + - + + - ,D‘”'emE/
2.Unite Isaretleme
Esyalar 27 + i + + + + + Bosluk
doldurma
35 + + + + + +  [Bosluk
. doldurma
3-Unite Dinleme/
Ulkeler ve| 38 + + + + + + + ;
Isaretleme
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3.12

+

+

+

+

+

+

+

Bosluk
doldurma

4.Unite
Ev

44

Dinleme/
Isaretleme

4.7

Dogru/Yanlt

$
Acik Uclu

4.10

Bosluk
doldurma

5.Unite
Aile
Meslekler

5.3

Dogru/Yanl

$
Acik Uclu

Vel 55

Dogru/Yanl

$
Acik Uglu

5.8

Dogru/Yanlt
$

6.Unite
Zaman

6.5

Dinleme/
Isaretleme

6.8

Dinleme/
Isaretleme

6.11

Dinleme/
Isaretleme

Tablo-2
Dinleme Metinleri Kriterler Tablosu: Anadolu Ders Kitabi-2

Dinlemeler

Dinleme Metinleri

No Hiz

Anlasi
hirhik

Konu

Karmas
nkhk

Tiir

Soy lem
Yapisi

Kiiltiir
Akta rnm

Dinleme
Etkinligi
Soru Tipi

1.Unite
Sehir

13 +

+

+

+

+

Dinleme/
Isaretleme

1.6 -

Dinleme/
Isaretleme

1.9 +

Dinleme/
Yazma

2.Unite
Ge¢cmis
Zaman

2.3 +

Dogru/Yanlis
Acik Uglu

2.6 +

Eslestirme/
Acik Uglu

2.10 +

Dogru/Yanlis

3.Unite
Yiyecekler
ve
icecekler

3.3 +

Coktan
Se¢meli

3.6 +

Eslestirme

3.9 +

Acik Uglu
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Bosluk
Uni 45 + + + + + +
4.EJn1te Doldurma
eudum 48 * + - + + + Dogru/Yanlhs
uz ve
Saghk 411 + + + + + i Bosluk
Doldurma
5.3 + + + + + + Bosluk
Doldurma
5.Unite 56 + + + + + + Dogru/Yanlis
Gelecek Acik Uglu
5.9 + + + + " + Dinleme/
Isaretleme
6.Unite 6.4 + + + + + ) Dlnleme/

: Isaretleme
Kiyafetler Siniorey
ve 6.7 + + + n + . !

H Isaretleme
ava
Durumu 6.10 + + + + + n Bosluk
Doldurma

4. SONUC VE ONERILER

4.1. Sonug¢
Bu calismada; Tiirkgenin yabanci dil olarak dgretimi i¢in hazirlanmis

Anadolu ders kitaplar1 setinden Al ve A2 seviyeleri i¢in kullanilan ders
kitaplarindaki dinlemeler incelenmistir. Dinlemelerin hiz1 ve anlasilirlig1 genel
olarak incelenen kriterlere uygundur. Al seviyesi i¢in kullanilan kitaptaki
dinleme kayitlarinin etiketleri ile kitapta yer alan ayni1 dinlemenin etiketleri farkli
yazildigindan, hangi dinlemenin hangi metne ait oldugunun belirlenmesinin
kullanicilara zorluk olusturacagi kanaatine varilmistir. A2 seviyesi igin
hazirlanan kitapta ise bu problemin ¢6ziilmiis oldugu goriilmustiir.

Bir metin i¢in kullanilan gorsel, okuyucuya o metnin konusu hakkinda
ipuclart vermekte ve okuyucu agisindan metnin anlasilmasinda kolaylik
saglamaktadir. Genel olarak dinleme metinlerinde kullanilan gorseller agisindan
Al ve A2 seviyesindeki bu iki kitaba bakildiginda iki durum o6n plana
cikmaktadir: Birincisi, kimi dinleme metni etkinliklerinde hi¢ gorsel
kullanilmamis olmasi, ikincisi kullanilan gorsellerin metnin konusunu tam
yansitmamasidir. DAOBM, metinlerle ilgili kullanilacak gorsellerle ilgili
onemli uyarilarda ve tavsiyelerde bulunmustur. Bu agidan bakildiginda bu iki
kitabin gorseller acisindan bir daha gézden gegirilmesi faydali olacaktir.

DAOBM incelendiginde, kiiltiirler arasi iletisime dolayisiyla kiiltiir
aktarimina biiyiik nem verildigi fark edilecektir. Anadolu Ders Kitaplarinda da
farkli iilkelerden insan isimlerine, tlke isimlerine, sehir isimlerine, farkli
ilkelere ait yemek tiirlerine, turistik sehir ve gezi alanlarina, sanatcilara yer
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verilerek yabanci dil 6gretiminde kiiltiir aktarimi boyutuna farkli bir zenginlik
katilmustir.

Dinleme etkinlikleri olarak bosluk doldurma, dinleme/isaretleme,
dogru/yanlis, agik uglu soru ve ¢oktan se¢meli soru etkinliklerine yer verildigi
gorilmektedir. Etkinliklerin genel olarak kriterlerle uyum sagladigi
gorilmektedir. Ancak, etkinlikler arasinda kimi zaman karmasikliga yol
acabilecek ve dinleme becerisi gibi bir alanda Ogrenicileri zorlayacak,
dolayisiyla motivasyon ve 6grenme isteklerini olumsuz etkileyecek durumlarla
da Kkarsilagilmistir. Dinleme etkinliklerinin tamamina yakininda, dinleme
bittikten sonra 6grenicinin cevaplarini kontrol etmesi igin tekrar dinleme imkant1
verilmektedir. Bazi dinleme etkinlikleri igin aslinda bunun bir zorunluluk oldugu
kanaati hasil olmustur. Ciinkii, dinleme etkinliklerinin arasinda, iki farkl tiirde
soru tipi kullanilmistir. Bu durumda dinleyici birinci soru tipine verecegi
cevaplari belirlediginde ikinci soru tipinde verilen sorularin cevaplari igin tekrar
dinleme yapmasi gereken durumlara rastlanmigtir. Ayrica, dinleme metninin
akist ile verilen etkinlikteki soruda istenenlerin ayni akisi izlemedigi ve A1-A2
seviyesindeki Ogreniciler i¢in kafa karisgikligina yol acabilecegi tespitine
varitlmigtir. Bu tiir durumlar, dil 6greticileri tarafindan da bilinecegi tizere
hatalara, dolayisiyla basarisizliga ve dogal olarak dil 6grenme siirecinde biiyiik
oneme sahip kendine giliven hissinin zayiflamasina yol agabilecektir.

4.2. Oneriler

Birinci kitapta yer alan ses kayitlarinin isimlendirilme seklinin, dinleme
metinleri ile onlara ait ses kayitlarini eslestirmede problem doguracak nitelikte
oldugu saptanmistir. Hangi ses kaydinin hangi metne ait oldugunu tesbit etmek,
kitabr kullanan 6gretici i¢in zorluk olusturacaktir. Bu nedenle hem &grenici hem
Ogretici agisindan bakildiginda, verimli ve etkili bir 6gretim i¢in dinleme
kayitlar1 hazirlanirken bu tiir isimlendirmelerde daha dikkatli, daha hassas ve
daha net ¢alisilmalidir.

Incelemeye konu olan 35 adet dinleme metni; metin yapisi, ses kaydi,
gorselleri, etkinlikleri ile birlikte bir biitiin olarak ele alindiginda, bu etkenlerden
birindeki uygunsuzluk biitiin bir dinleme etkinligini olumsuz etkileyecektir.
Sadece gorseller acisindan diisiiniildiigiinde; goze hitap edici, hatirlatici, akilda
kalici, ilgi uyandiran, sempatik ve seviyeye hitap edecek tiirde gorsellerin
kullanim1 6gretim metodu olarak etkili bir yoldur. Bu nedenle, incelenen
kitaplardaki dinleme metinleri i¢in kullanilan gorsellerin daha etkin kullanilmasi
icap etmektedir. incelemede, birgok dinleme metni i¢in gérsel kullanilmadig
tespit edilmistir. Dinleme becerisi alaninin soyut bir tarafi bulundugundan, bu
yoniin gorsellerle zenginlestirilmesi dilin kavranmasinda biiyiik kolaylik
saglayacaktir. Anadolu ders kitaplart Al ve A2 seviyesi dinleme etkinliklerinde
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bu gorsel zenginligin yeterli olmadigi kanaatine varilmistir. Dinleme metninin
konusunu animsatacak, belki de dinleyiciye o anin zihinde canlandirilmasina
yardimci olacak gorseller segilip konulmasi dinleme becerisine ¢ok biiyiik katki
saglayacaktir. Yeni baskilarda bu problemi giderici calismalar yapilmasi
gerekmektedir.

Dinleme metinlerinin ses kayitlar1 tek tek dinlenip detayh
incelendiginde, ses kayitlarinin bir boliimiinde metinlerin sonlarinda yer alan
bazi sozciiklerin dinleme Kkayitlarinda seslendirilmedigi tesbit edilmistir.
Dinleme becerisini gelistirmeye yonelik hazirlanan bu ses kayitlarinin daha
dikkatli ve hassas bir sekilde hazirlanmas1 6gretim kalitesini de pozitif yonde
etkileyecektir.

Incelenen iki kitapta da, her {inite sonunda yer verilen izleme
etkinliklerinde “izleme Oncesi, izleme siras1 ve izleme sonrasi” olmak {izere ii¢
asamali bir yontem takip edilmistir. Bu {i¢ asamanin, dinleme metinleri i¢in de
uygulanmasi halinde ¢ok daha bilingli, yararli ve verimli bir dinleme etkinligi
siirecini doguracag kanaati hasil olmustur. Unite sonu degerlendirmelerinde
dinleme etkinliklerine hi¢ yer verilmemistir. Unitenin; greniciler acisindan
verimli ge¢ip gegmediginin gostergelerinden biri sayilan dinleme etkinliklerinin,
6lcme ve degerlendirme siirecine eklenmesi daha faydali olacaktir.
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TEXT CONTENT ANALYSIS FOR LISTENING iN ANATOLIAN
COURSES, USED AT LEVELS A1 AND A2 IN TEACHING TURKIiSH

AS A FOREIGN LANGUAGE.

Abstract. Recordings (CD, tape recorder, mp3), listening texts and other

related consolidation activities are utilised in first or foreign language course
textbooks whose aim is to improve listening skills and so is benefiting from the
available listening skills capacity. It is of utmost importance that these resources
should be of high quality and developed thoroughly in order that an effective and
persistent language acquisition process takes place. In this work, recordings and
listening texts used in Anadolu Turkish as a foreign language Al and A2 level
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coursebook 1 and 2 were analysed. The text analysis, a qualitative research
methodology, was implemented in the research. During the course of the
research, 35 recordings accompanying a total of 299 listening activities were
analysed in accord with the criteria set out for A1 and A2 levels in Common
European Framework of Reference for Languages. It was identified throughout
this research that listening texts and recordings used in the coursebooks are in
considerable alignment with the aforementioned criteria. It was concluded as the
result of the research that, once the issues raised are responded to, the analysed
coursebooks shall contribute to the teaching of Turkish as a foreign language
more efficiently.

Keywords: Anadolu coursebook, listening skills, listening activity,
Teaching Turkish to speakers of other languages, CEFR.
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COJIEP)KUMBI AHAJIN3 TEKCTOB JJISI TIPOCJOYILINBAHUSA B
AHATOJIMCKHAX KYPCAX, HCITIOJIb3YEMBIX HA YPOBHSX Al
N A2 ITPU OBYYEHHUU TYPELHKOMY A3BIKY KAK
NHOCTPAHHOMY

AHHOTAUMsl. Y4YeOHMKM TMpeIHAa3HAUYEHBbl Ul HCHOJb30BAHUSA IPU
U3YyYEHHH TYPELKOTo fA3bIKa KaK pOJHOIO M MHOCTpaHHOro. BkitoyaroT B cebds
aynuo3anucH (koMmnakT-auck CD, kacceTHbIi MarHuToQoH, MP3) U TEKCTHI 15
ayIupoOBaHUsS W JAPYTUX BUAOB PEUEBON JEATEIbHOCTH, ILEJIbI0 KOTOPBIX
ABJIIETCS YJIy4IIEHHE HaBBIKOB ayJAMpPOBAHMS WU OCYIIECTBICHHE OOY4YEHHs
A3BIKY C ONOpPOM Ha yXe CPOPMHUPOBAHHBIE YMEHHUS BOCIIPUHUMATh pedyb Ha
CITyX.

Bbicokoe kauecTBO M TIIATeNbHas NMpopadoTKa JaHHBIX MaTepHalioB
SBIISTIOTCSI KPUTUYECKH BaKHBIMU acleKTaMHM JiIsl o0ecriedeHus 3(hpeKTuBHOro
npoliecca 00y4eHuUs U OBJIAJCHUS S3bIKOM Ha MIOCTOSTHHON OCHOBE.

B pamkax naHHOM uccnenoBarenbckoi paboTel KHUTH Anadolu Ders
Kitaplari, koTopble UCTIONB3YIOTCSI HHOCTPAHHBIMU CTYACHTAMH JUIS U3Y4EHHUs
Typeukoro si3plka Ha ypoBHe Al u A2, ObUIM NPOAaHAIM3UPOBAHBI B IUIAHE
TEKCTOBBIX MAaTE€pUAJIOB JJIsl TMPOCIHYIIMBAaHUA. bBbUT HCIONB30BaH METOJ
aHaJM3a TEeKCTa.

B nporecce uccnempoBanus ObUH IpoBepeHsl B 0011eM Konndectse 299
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3amuced Ui ayaupoBaHMsT W 35 3amuced sl OpYyrUX BHUIOB PEUYEBOM
nesTenbHOCTH 1o kputepusm OOmeeBponeiickux Kommnerennwit Brnagenus
NuoctpannbiM A3b1koM i1t ypoBHeit Al u A2. BeisicHeHO, UTO JaHHBIE TEKCThI
JUIS ayJUpOBaHUS M MX 3allUCH B 3HAUUTEIBHON CTENEHU COOTBETCTBYIOT
YKa3aHHBIM KPUTEPUSIM .

B uTore MoXHO cenaTh BBIBOJ, YTO PACCMOTPEHHBIC YUCOHUKHU TOCIE
YCTpaHEHUS BBISBICHHBIX HEJIOYETOB MOTYT CTaTh emie Oomnee d(hPeKTUBHBIMU
JU1s1 OOYYEHHUSI TYPEIIKOMY SI3BIKY KaK HHOCTPAHHOMY.

KiawueBble caoBa: yuyeOHuk  Anadolu, HaBbIKM  ciTymaHus,
JESTEIIbHOCTh CIyIIaHusi, OOy4eHHE TYPEIKOMY SI3bIKY HOCHUTEICH IPYyTrux
s3e1k0B, OKBIHSL.

Kenin mycmi 30 Cayip
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THE USE OF PROJECT-BASED LEARNING TO IMPROVE
INTERCULTURAL-COMMUNICATIVE COMPETENCE

Abstract. Apart from linguistic competence, today’s globalized world
demands Intercultural communicative competence (ICC), hence, integration of
ICC in EFL classes has become one of the vital issues. Ten steps of Stoller
(1997) is considered to be an effective tool of PBL which can create
opportunities to improve ICC. In order to maximize the benefit of PBL in the
classroom, the author suggests creating tasks by relying on Stoller’s (1997) ten
steps of PBL. Tasks should be based on PBL essentials, at the same time tasks
are closely interconnected with ICC main elements as: respect, tolerance,
curiosity and authenticity. This article attempts to present the role of ICC in our
society and how it can be culminated through project-based learning.

Keywords: intercultural communicative competence, project-based
learning, project.

Intercultural Communicative Competence in today’s society

In connection with the expansion of ties in the multicultural world, it is
essential to effectively interact with a representative of another culture and
participate in intercultural communication. The importance of knowledge of a
foreign language as a language of formal communication is increasing, therefore,
along with linguistic knowledge, communication competence also should be
improved. Recognition and implementation of ICC in language teaching
classrooms can prompt influential positive changes in the learning process [14].
According to Spitzberg and Changnon [19] , intercultural competence means
“the appropriate interaction between individuals who have diverse cognitive and
behavioral orientations towards the situations”. This means that the process of
improving intercultural competence starts from creating beliefs and values,
which leads to internal outcomes (flexibility, empathy, adaptability). Hence,
shifts in internal outcomes facilitate the formulation of external outcomes of
appropriate behavior and effective interaction with surroundings [6]. Similarly,
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Byram [5] claimed that cooperation of attitudes, beliefs, knowledge and skills
are the major components of Intercultural competence.

As has been reported by Baker [1], intercultural competence has been
considered as “one approach to systematically conceptualizing and investigating
the knowledge, attitudes and behavior associated with successful intercultural
communication”

Someone’s desire to encourage intercultural communication in both
intrinsic or extrinsic level embodies the term of motivation in ICC [19]. If a
person does not have motivation to communicate with other cultures and be open
minded then other components of ICC do not make sense. Another main element
of ICC — knowledge, elaborates motivation and includes self and other
awareness, being flexible in cognitive level and mindful state. The effective
procedure to develop other-knowledge is to have thoughtful communication
with new cultures.

An individual’s frame of mind about and comfort level in uncertain
moments present the next element of ICC — tolerance for uncertainty. The
process of communication with people of a different race, mentality, gender and
etc. makes people analyze what should be said or not. Though, there are ways of
culminating intercultural communicative competence. They include experiential
learning and practices of reflection [2].

Jumpakate and Hieu [12] supposed that, even though educators
understand the significance of ICC in the language acquisition process, many of
them lack appropriate knowledge and training to integrate. Lazar (2006) also
concluded that culture-related issues have not been properly incorporated in EFL
classrooms. Similarly, according to Smakova & Paulsrud [18] study on
Kazakhstani EFL teachers’ perception and awareness of ICC, educators
emphasize such challenges as lack of an authentic environment and coursebooks.
Despite the common belief that studying abroad is considered an effective way
of culminating in ICC, there also occur opportunities to gain experiences on
campus. Deardorff [9] stated that internationalization at home with the idea of
creating intercultural learning chances and competent students is one of the
productive ways of maximizing classes’ curricula and learning opportunities.
Diversity of types of learning that usually incorporate students’ activity are
needed in order to achieve optimal goals in developing ICC, for instance,
experimental, cooperative learning or project-based learning approaches.

Project-based learning as a tool of developing ICC

Thomas [23] defined Project-Based Learning (PBL) as “a model that
organizes learning around projects” (p.1). “Projects” that include challenging
questions and tasks, thus, require and practice decision making and problem-
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solving skills. Implementation of PBL strategies is considered to be one of the
most effective forms of organizing the educational process [24]. PBL is an
effective tool to develop ICC, as a process model of Intercultural Competence
[6] has the main elements of PBL: constructive, self-direction, contextual
and collaborative learning [8]. Similarly Hietbrink and Geitz [11] also concluded
that Project- based learning, which has such principles as constructivist and
contextual learning, offer a lot of advantages to develop skills and knowledge in
Deardoff’s pyramid. Students' responsibility is not only to overcome a given
problem but also to enhance their perspectives by thinking about various options
of problem solving. This means that PBL is a workable approach to increase both
internal and external outcomes of ICC - flexibility, adaptability, ethnorelative
perspective empathy and appropriate behavior [11]. When students work
together on particular projects, they will have an opportunity to “recycle
knowledge” in a natural context [9]. Similarly Brown et al. [3] asserts that
authentic learning helps to design critical thinking and problem-solving skills,
which are essential in out-of-school contexts. Hedge [10] also specifies projects
as extended tasks which usually integrate language skills by using different
activities: planning, interviewing, and observing; group discussion of
information; problem-solving; oral and written reporting. Successful
accomplishment of a project demands such attitudes as respect, curiosity,
openness and diversity, which are the main aspects of the Pyramid Model of
Intercultural Competence [6]. During the PBL session, students have to share
responsibilities, reach a common goal, negotiate their own opinions, hence,
develop communication skills.

Another major component of Intercultural communication competence
is Cultural Intelligence. Cultural Intelligence is defined as a system of interacting
knowledge and skills linked with cultural metacognition, which allows
individuals to adapt in diverse cultural environments [22]. This is based on the
metacognition general ideas, which is primarily related to analytical skills.
Sternberg [20] argues that there are several core mental processes that facilitate
adaptation to certain environments: recognition of existence problems,
constructing a strategy to solve the problem, monitoring and evaluating one's
solution as well as their own. These core mental processes almost completely
match with PBL principles: constructivist and self-directed learning. The idea of
constructivist learning (creating personal interpretations of the world) can be
related to cultural metacognitive processes: being aware of one's own and other’s
assumptions, being attentive to others' perspectives. The PBL’s principle of self-
directed learning focuses on monitoring and evaluating skill, therefore,
contributes to the improvement of communication intelligence. For instance,
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students learn how to give constructive feedback without judging their group
mates, consider intercultural aspects of the situation and be open to comments
as well [11].

There is a tendency to associate the term “project” more with business in
comparison with education. Nonetheless, foreign language teachers started to
give more and more attention to the incorporation of projects into their daily
teaching routines as its resulting benefits had been recognized so far. According
to its temporary nature, the project has a clear-cut beginning and end. A study
by Scrivener [17] concluded that projects usually are conducted according to
“follow the plan”. Both groups for completing the project and educators should
have enough sources to give feedback and have a beneficial reflection. Since the
project will have a structured plan, students cannot just only follow their thinking
flow, but learn to be more flexible in all of the contexts. When the conditions
such as a shared responsibility, open interaction and a common goal are met,
then intercultural collaborative learning will be achieved. Here the ability to turn
differences into opportunities becomes the most crucial part of working in a
group. Thus, before starting working on a project, students should already have
developed a specific level of awareness of diversity, respect and curiosity.

Collaborative learning of students on culture related projects can be a
reason to know more about group mates’ interests, moreover to discover new
fields of personal hobbies and interests, which are often culture related and
oriented, for instance, traditions and customs, traveling, learning languages etc.
Both for teachers and students the projects may play a role in embracing a break
from the routine, classwork and traditional coursebooks. Chances of coming
across new and unfamiliar culture related issues occur. Hence, as there is no
direct guidance of teachers, there is a reason to develop higher cultural sensitivity
and awareness to avoid cultural conflicts or misunderstandings while organizing
the final outcome of their project. And project-based learning gives students a
great opportunity to develop those attitudes in the authentic context [7].A study
by Byram and Morgan [4] concluded that there is a need for students to be
autonomous by engaging in the real world’s interpretations and seeing the
differences between native and target languages’ cultures. In order to have a
precise analysis of important values of the target language’s culture, learners also
should pay attention and learn the distinct aspects of the foreign language
culture.

Tseng [24] clarified the crucial part - confrontation with cultural
differences is an integral part of the language learning process. Completion of
the project with intercultural communicative context may lead to the
development of new cultural perspectives, empathy and up the level of
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ambiguity tolerance. Although, if learners discover differences between cultures
beyond their understanding and views, the accomplishment of tasks and the
creation of new perspectives may still be the reason for learners' dissatisfaction
or frustration, uncertainty or ambiguity [7].Whereas, according to Nguyen, H. T.
T.[16] project-based learning reinforces cultural knowledge, master soft skills
and encourages students to study with fun.

Also, in the process of completing a certain project students face the
diversity of intercultural situations which makes them use linguistic knowledge
they have already acquired beforehand. In situations where learners are able to
use the target language can be a more effective and enjoyable way of learning.
On the other hand, intercultural communication during the completion of a
project will definitely come up with a culture-oriented lexicon of students. Thus,
this kind of change of atmosphere will not only upgrade existing knowledge and
vocabulary but will make students more aware of the connection between target
language and culture [7].

As for implementation, the 10 steps of Stoller [21] can be applied as a
tool of increasing the perception of ICC, so that students with various cultural
backgrounds can present active independent creative activities to solve a
problem. These steps include tasks which actively engage students to gather,
process and report the information along with group members during the given
period:

Step 1: Students and instructors agree on a theme for the project.
Step 2: Students and instructors determine the final outcome of the project. Step
3: Students and instructors structure the project.
Step 4: Instructor prepares students for the demands of information gathering.
Step 5: Students gather information.
Step 6: Instructor prepares students to compile and analyze the data. Step 7:
Students compile and analyze the information.
Step 8: Instructor prepares students for the language demands of the final
activity.

Step 9: Students present the final product Step 10: Students evaluate the project

By elaborating sets of tasks establish the process for completing the

project and span an entire instructional unit; in settings like these, the benefits of
project work are maximized because students are actively engaged
ininformation gathering, processing, and reporting over a period of time.
Hence, the outcome is an increased content knowledge and developed
interaction skills. Local students can focus their projects on issues related to
other countries’ regions, studies, traditions and culture. For instance, EFL
students in Tunisian high school made a poster and video tour, which
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introduced the city's construction for travelers [15].

Conclusion

Intercultural communication competence is considered to be one of the
key features of modern society citizens, hence, its role in EFL should not be
underestimated. However, as ICC is an up to date concept of teaching, our
educational system mainly concentrates on language acquisition only and has
challenges of integrating ICC.

Even though Kazakhstan is not an English-speaking country and borders
non- English speaking nations, approaches to culminate students’ ICC along
with second language acquisition are available to use in the classroom.
Therefore, the aim of this article is to attempt to conduct an overview of ICC and
PBL tools in order to apply ICC in foreign language classrooms and provide
students with an authentic learning environment. By theoretically analyzing the
concept of ICC main aspects and its compliance with PBL essentials, it can be
concluded that PBL is one of the most effective approaches to improve
Intercultural communication competence.
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MOJIEHUETAPAJBIK KAPBIM-KATBIHAC KY3BIPETTLIITTH
APTTBIPY YIIIH )KOBAJIBIK OKBITY IBI TAMIAJIAHY.

Angatna. TULIik Ky3pIpeTTiTiKTeH 0acka, OYTiHTi )kahaHIaHFaH dIeM
MOJCHHETAPANIBIK KOMMYHUKATUBTI Ky3bIpeTTunikTi (MKB) Tamanm ereni,
couapiktad O®U cabakrapsigna |CC uHTErpanuscel OMipiiK MaHBI3JIbI
Mmocenenepain ~ Oipine  adHammel.Cromtepmin  oH  Kagambel - (1997)
MOJICHHETapaJIbIK KOMMYHMKAIHS KY3bIPETTUIITH apTThIpyFa MYMKIHIIKTED
Tyre13aThiH PBL TriMai Kypainel 6omnbin cananaasl. Ceiabinta PBL maligacein
OaperiHIa apTThIpy yiuiH 3eprreymni Cromepaid (1997) PBL on kamambina
CYlieHe OTBIPBIN TarchIpManap kacaasl. HycKaymbIKTBIH opOip TarchblpMachl
PBL neri3nepine HeriznmenreH, coHbiMeH Oipre Tarnceipmanap ICC Herisri
AJIEMEHTTEPIMEH THIFbI3 OaWIaHBICTBI: KYPMET, TO3IMALUIIK, KbI3bIFYIIBLUTBIK
KOHE  INBIHAWBUIBIK. byl  Makamamga — KoOamblK — OKBITY — apKbLIBI
MOJICHHETapANIbIK KOMMYHHUKATHBTI KY31pETTUTIKTI Kajail MIbIHAAyFa KOHE
JAMBITyFa 00TaTEIHBIHKOPCETYTE THIPHICATBI.

Tyiiin ce3mep: MoneHuETapaiblK KOMMYHUKATUBTIK KY3BIPETTLIIK,
KOOAITBIK OKBITY, k00a.
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HUCITOJIb3OBAHUME TPOEKTHO-OPUEHTUPOBAHHOI' O
OBYUEHMS JJI YIYUYIHIEHUS MEXKYJbTYPHOI
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IIMPOKO H3BECTHA B OOyYEHUHU S3bIKY, IOITOMY B HACTOSIIEEC BpEeMs
MIPUOPUTETHBIMU SABJISITOTCS crtocoObl yinyumieHus ICC B kiacce aHTIIUHACKOTO
s3pika.  Jlecate tmmaroB  Crommepa (1997) cumrarores 3¢ (EeKTHBHBIM
MHCTPYMEHTOM OOy4YeHHs Ha OCHOBE IPOEKTa, KOTOPBI MOXET CO31aTh
BO3MOXKHOCTH  JIJIi  YJAYUYIIEHUS  MEXKYJIbTYPHOH  KOMMYHUKATHUBHOU
KoMIeTeHIMH. YToObl MaKCUMH3UpPOBATh MOJb3y OOY4YEHHS Ha OCHOBE
IIPOEKTaB Kjacce, UCCIEeNA0BaTeNb NPEUIaracT co3aarh 3ajJadd, ONUpasch Ha
JecsATh ImaroB oOydeHuss Ha ocHoBe mpoekta Cromtepa (1997). 3aganus
JIOJIKHBI OBITHCO3/IaHBI HA OCHOBE TJIABHBIX aCMEKTaX MPOCKTHON padOTHI, B TO
K€ BpeMs 3aJaHUs TECHO B3aUMOCBSI3aHbl C OCHOBHBIMHU JJIEMEHTaMU
MEXKYJIbTYPHOH KOMMYHHKATUBHOW KOMIIETEHIMU, TAKUMHU KaK YBa)KECHHE,
TEPIHUMOCTb, JIFOO03HATEIBHOCTh U AyTEHTUYHOCTh. B 3T0i cTaTthbe nemaercs
MONBITKA  TMPEACTaBUTh,  KAaK  MEXKYJIbTypHass  KOMMYHUKaTHBHas
KOMIIETEHTHOCTh MOXETOBITh JOCTUTHYTA U Pa3BUTA MOCPEICTBOM OOYUCHHS
Ha OCHOBE IPOEKTOB.
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