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K.T. Kaiioiybaes®”, H.B. Yanuxan?
1CyJ1eI7IMaLH Hemupen arbinarsl Y HuBepcuteT, Kackenen K., Kazakcran
2<B.KemxebaeB aThIHIAFBI KaNIbI 0imim 6eperin.mexten” KMM, Oppabacs
aynansl, TypkicTan 0OJIbICHI
*e-mail: dzhanbulat.kayinbayev@sdu.edu.kz

BLJIIM AJIYIIBLIAPJBI TOPTBYPBILITAPFA (TPAIIELIUSIIAH
BACKA) BAMJIAHBICTBI KYPAEJII ECENTEP/I INEIIYTE
YUPETY 9AICTEMECI

Anparna. Xammer TaOurarra OOJCHIH, KYHIENIKTI eMmipae OOJCHIH,
FBUIBIM MEH TEXHHMKaJa OOJICBIH YIIOYpbILITapFa KaparaHaa TepTOyphlITap
Hemece YHIOYpBIII MILIHJIEC HOpcenepre KaparaHjaa TepTOYphIII MilIiHAeC
Hopcenep kem ke3aecedl. CoHIbIKTaHAa OYTiH >kKaimbl OUTiM OepeTiH opra
MEKTeN NapTajapblH/ia, CTYICHTTIK ayAMTOpUsAAa OTBIpFaH OuLTIM aiylblaap
OyJ1 Mocenenep Kalabl MaTeMaTHKaJaH (PYHKLIMOHAJIBl cayaTThl 0OJly YIIIH
TepeH OUTIM almyyapsl Kepek. Ay OyJ1 *KarIaimapablH 1C )Ky3iHE acyblHa YJIKEH
KOMEK OOJaTbIH Mocelie — OJl aTalFaH MaTepHaIaplblH Ke3re KOpiHEeTiH,
KOpIHOEHTIH KacHETTEpiH, EPeKIICNKTepiH Oaikayra, TajjayFa, MEHrepyre
UTepMENIeHTIH Kyp/elli ecenTepAl menyai yiipery Oomsin Tadbutaasl. Kypaeni
ecenTepal mienry Oi3aiH OalKaybIMbI3IIa OUTIM  aldylIbUIAPJBIH aTajFaH
MoceJieNiep JKaibl MPAKTUKAJIBIK OUTIKTLIITH FaHa eMeC TEOPUSIIBIK OUTIKTLIITH
ne okerinpipyre centirin Tturizeni. Conm cebemnTi, YCHIHBUIFAaH Makaiaaa
Tpamnenusiapaan 6acka TepTOyphIlITapFa OalIaHBICTBI KYpJIeNii ecentep MeH
OJIapIbl TSNy KOJIIAPhl TATKbLIIAHA B

Tyiiin ce3xep: TeptOypsin, TOPTOYPHIIITHIH TYpJiepi,
napajiesorpaMM, pom0O, KBajapar, TIKTOPTOYPBHIII KOHE OJapAbIH TYypJepi,
napajieIorpaMHbIH, pOMOBIHBIH, KBAAPATThIH, TIKTOPTOYPHIIITHIH KacHEeTTEI,
MapajuieJIOrpaMHbIH, POMOBIHBIH, KBaJpaTThIH, TIKTOPTOYPBIIITHIH
AJIEMEHTTEpI1, MapasuieIorpaMHbIH pOMOBIHBIH, KBaIPATThIH, TIKTOPTOYPHIIITHIH
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aynaHblH Ta0y ¢opmynanapsl, MeHenail Teopemacsl, [Itomomelr Teopemacsl,
meHoOepre 1MmTei JKOHE CHIPTTail ChI3BUIFAH MapauIesIorpaMM,poMO, KBaapar,
TIKTOPTOYPHIII JKOHE O/1aH TYBIHAAUTHIH JKaFAanuap.

Kanmer  opra  OuriMm  OepeTiH  MEKTENTeple  JKa3bIKTHIKTAFbI
reOMEeTpUsIIBIK (purypanapra OaiJlaHBICTBI TEOPHUSUIBIK KOHE MPAKTUKAIIBIK
Mmarepuaingap KemrereH onebuerrepme [2,7,8] Oec Tonka OemiHim
KapacTbIpbliaabl. Onap,

1. YmOypsimrap;
2. TeptOypeimTap >oHE OapiblK TOPTOYpHILTAPFAa TOH KACHETTED.

[ITonemetii sxane I'epon popmynanapsr;

3. Tpanemus;
[Tapamnenorpamm, poMO, TIKTOPTOYPHIII, KBAAPAT;
5. IllenOep *xoHE NOHTEIECK.

&

MyHnaii 06IiHICTIH HETi31He He aJIBIHBIN OTBIP? Y IIOYPHIII ITeH eHOep
JKOHE JIOHTeNIeK TYCiHIKTI. OnapJplH aHbIKTaMalaphl Ja, KacCUeTTepl ne, TiITi
dhopmantapel n1a 6esiek. An, TeptOypsimTap me? Here omap ymr Tonka OesmiHIn
KapacTelpblianbl? OHbBIH OacTel ce0ebi, OapiblK JeHeC TepTOyphIIITapFa
KaTBICTBl KacueTrTep, ¢opmynanap Oap. Onap, TOpTOYPHIITAPIbIH aylaHbIH
Taby Qopmynacel, TOPTOYPHIIITAPFa IIITEH XOHE CHIPTTAl IIEHOEP ChI3YIbIH
XKaFJaiiapel, TOPTOYPHIITAPIBIH 1K1 OYPHIIITAPBIHBIH KOCBIHIBICHI )KOHE T.0.
byn >xarnmail kanmbel JleHeC TOPTOYpHILITaApFa KaThICTBI MOCEJENepAl JKeKe
KAapacTblpy KaXXeTTUIINH Heri3Aenal. A, Here JeHec TepTOYpHIIITap/IbIH
immiHeH Tpamenusi OackanmapbiHaH Oesiek  KapacTeIpbuiafgsl?  MyHAArsl
OacUIBLIBIKKA alIBIHFAH JKaF/Aail 071 TOPTOYPHIII KaObIpFalapbIHbIH MapaieNIiri.
[Tapannenorpamm, poM0, TIKTOPTOYpHIII, KBaJIpaT (pUrypasapblHbIH €H 0acTbl
€pEeKIILeNIri oNapAblH Kapama Kapchl KaObIpFanapsl mapaien. Al TpaneusiHbIH
KapaMma Kapchl €Kl KaOBbIpFachl mapajuiesl O0JFraHbIMEH, KaJIFaH Kapama Kapchl €Kl
KaObIprachl mapasuien emec. Jlonm ocel Kardail Tpamenusga, KenTereH Oacka
TOPTOYPHIIITAP/IA KOK KACHETTEP/I1H Maiina 6omybiHa anbimn keieai. Con cedenri
OCBI JKarIaijIap TparnenusHbl )KeKe KapacTThIpyFa Heri3 6o Typ [7,8,10].

Kammer,  TepTOYpHIIITAD  Tpamemnws, NapauieliorpaMM,  poMo,
TIKTOPTOYpHILI, KBajapaTieH OiTim KaiMaiabl. TepTOyphIITapAbIH AeIbTOU]I,
aHTHUIapaIeIorpaMM HeMece KOHTpIapaieiorpaMM JIel aTalaThlH JKOHE
KYpbUIBICTap/a, apXUTEKTypaia, COyJIeT OHEpiH/Ae KUl Ke3JIeCeTiH TypJiepi e
O6ap. Ilapamnenorpamm, pomO, TIKTOpTOYpPHI, KBagpaT (UrypanapbIiHbIH
JMOTOHOJIJIAPBIHA KATBICTHl KACHETTEPIHIH CHIATTAphIH TOMEHT1 KECTeACH
Kepyre 0oJajbl A€M Oi1aiiMbI3.
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Hwnorononaa Auorononna
Juorononnap pBI
TeprOypsimTa ol KIIIHICY Bl o3 apa| Jmoronomma | ¢
P HYKTECIHIE P ¥PuITTapa .
p ax MEPIEeHIUKYII | PhI TEH. Bl TEH €Ki
I sp. OOJIIKKE
©JIIHEI]. )
Genexi.
[Tapannenorpa Vo ok ok ok
MM
Pom0O No Ho Kox Ho
TikTepTOypHI Vs ok Vo ok
11
Ksanpar o o o o

1. ITapamienorpam nmepuMeTpiHiH OHBIH YJIKEH AUaroHaine KarbiHacel k, k > 2-
re TeH. Erep yJiKeH JuaroHanb MapajuielorpamMHbIH OypeimbiH 1 @ 2
KaThIHAachbIHAa OejeTiHi Oenrim Oosca, mapajIeIOrpaMMHBIH OYpPBIIITAPBIH
TaOBIHBI3.

bepinreni: ABCD — napannenorpamm

4 k; T.K: ZA, 2B, 2C, 2D -?
dz
[Hemryi: AC — 6epinrern ABCD napanienorpaMMHBIH YIKEH TAaroHaII.

£CAD=a, £BAC=20.

AD xaObipraceinbiH skanracel perinae CD kecinmicine teH, DE  kecinamiciH
KYprizemis.
£ADC  180°+ «
£ AEC = «DCE = >— = > ;

AACE: Cunycrap Teopemacs! O0ibIHIIA:
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AE _ AD+DC _ k _ sin£ ACE _ cosg_ 1, .
_ —AE— 2 singAEC cos3  4cos? =3’
AC - P
4cos?” = 2_+ 3; 2cosa=2_+ 1; a= arccosi;
2k k 2k
LA =3 £ZB=1—-3a.
Conpa,
2+k 2+k
£ A = 3arccos —og—; £ B=m—3arccos —o}—
Kayabp1: £ A = 3arccos 2+_k; £ B = m— 3arccos 2+_k
2k 2k

2. ABCD xBaapatsl MeH meHOep menoep C aykrecinge AC Ty3yiHe THETIH eTin
OpHaJacThIpbUIFaH, an meHOepaiH ueHTpi D Hykrecimen AC Ty3yiHIH col
KarplHAa opHaymackaH. D HykreciHeH anbiHFaH meHOepre 120° OyphIIbIH
Kypaiapl. bepinreH meHOepMEH HIEKTENTeH MICHOCpAiH aynaHbIHA KBaJpaT
ayJaHbIHBIH KaTHIHACHIH TaObIHBI3.

B a C
45Nz
0
a
5
200
A a D -
bepinreni: ABCD — kBaapar 2EDF = 1205 DO = =TI =-L.
cos30° ? V3
T.K: SABCD —7?
Suens.
e 2r 2 ~
ACDO = D02 = a2 + r2 — 2arcos45°; (\/_) —a2 412 —2ar- ¥2; =
3 2
a2 — y2 = a2 —+/2ar;
3 2
r _
=a? 2 _
_3 —+/2ar; = r2 =3a — 3V2ar;
= 3a2 — 3v2ar —r2= 0;
3v2r + V/30r2
D=18r2 —4-3-r2 =30r % = ai= _6
2
3v2r+ V30r
SABCD — 22 — (Ra2%/30)2 _ 1842+/2:3-/30+30  48+124/1 ':__ 44~/15 .
Swens. ir2 3672 36m 36m 3n’
YKayaGpr: 4+V15,

3n
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3. ABCD pomOwiHbIH moran OypsimibiHaarkl B Tebecinen BM xone BH
ouikrikTepi xyprizinren. BMDN TeprOypbimbiHa 1 cM pamuyc meHOepi
xasbutral, erep LABC = 2arctg2 6osnca, poMOTBIH *KarblH TaOBIHBI3.

B C
N
a L r 0
)‘\ )
- r—— a
A M T D

bepinreni: ABCD — mapamienorpamm

r=1cm; 2ABC = £ADC = 2arctg2; <4£A=m—2£ABC=«(;
T.K: a—?

AD=AB=a; AM=a-—"; MF = 1cm;
2

1 1 1
AOFD: tg<FDO=__; — tg(arctg2)=_; - FD=_;

FD

FD 2
1 3
MD=1+ 5 =7
a— a—
AABM: cos(m — 2arctg2) = 2, >  —cos(2arctg2) = Z;
a
> a a 312-a
arctg2 = o - tg=2; cos2a =2 ; - 2cos2a—1= ;
a a
tga = \/—1; 1 1
_1. _ _ 1. = 5;
cosZa L= 4 ToS2 L - TUS20
3
1 -
cos2a=1; - Cosoc=\/1__; 2-__1=£; > 2a—a=3-—g;
5 5 5 a 5 2

23 = 3; - a= 15. XKayabwr: a = 1>
5 2 4 4

4. TlapamienorpaMMHBIH 1IHAE paauychl 6 60JaThIH eki Oipjelt menoep Oap,
OJIap/bIH OPKANCHICHI MapasuIeIorpaMMHBIH OyHipiHe, €Kl Heri3re jKOHE eKIHIII
meHOepre KaTbIcThl. Bylip »arbl 9 : 4 KaTBICTHI jKaHACy HYKTECIMEH OeiHeIl.
AynanblH Ta0y napasieaorpaMma.

10
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B C
K 0, 0,
4 E M N D
bepinreni: ABCD — napannenorpamm
r=01M = O2N;
0102 5 6-2=12;
AK = _x; k — AB kaObiprachl OOMBIHIIA )KaHACY HYKTECI.
4
BK=x; M, N — AD kabbIpracel 00ibIHIIIA KaHACYHYKTECI
01, O2 — exi menOep meHTpIIepi
T.K: SABCD—? [emryi:
ZBAO + 2ABO = L (/BAD + £ABC) = 1+ 1800 = 909;
1 2 f E
£A01B = 909; (Tik6ypbI1I)
KOi12=BK-KA; - 2 9 S ox=16 o  x=4
9 6 =x- 1%

AK=rx=09; - AM = AK=09; - ND =BK=4;
AD=AM+ MN+ND =AM+ 0102 +ND=9+ 12 + 4 = 25;
Sapco = AD - BE = 25-12 = 300.

XKayabs1: Sasco = 300.

5. ABCD napamienorpaMMbiHblH 1miHae BCD ymOypbinisl TeH KakKThl
6onareiaaaii etin K Hykreci ansiHanel. K aykrecinen AD, AB xone BC
Ty3yJiepiHe AEeHiHT1 KalIBIKTHIK colKeciHie 3, 6 jkoHe 5-Ke TeH eKeHi
6enrini. [lapannenorpaMm nepuMeTpiH TaOBbIHBI3.

N D

A
Lofe | a
\ ;
LI 0
i 5
0
imul 60° ~a

B Ve C
bepinreni: ABCD — mapannenorpamm
KN = 3; KM = 6; KP = 5;
CD, AD, BC ty3ynepine K HyKTeciHe TYyCipUIreH NepIeHAUKYIISP

11
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T.K: P—=7?

[Hemryi:

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

2KCP = £BCD — 609= (1800 — ADC) — 60°= 1200 — £ADC
= 1200 — (a + 609) = 600 — q;

£DKN sxone £CKP;
KN 3 KN 5
a=KD= sinw s’ 0 Kb = SM(60% =)  SM(60° =0
3 5
sina  sin(60° — a) '
15sina = 3 (Y¥cosa — 1sina) ; tga = ¥
2 2 13

1 13 3V3

cosa = = ; sina = ;
V1 +tg2a 4 14
3 14 aVv3 14 V3

= Sina ~ V3~ K=—=5F7277

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

Ch-MQ 1#-13 91
BC-PN = CD-MQ; b=BC= =vy = ;

PN -8 -
14 91 49+/3 43

AB+CD+BX+ AD =2(CD+BC) = 2 (—+ —) =
V3 43 2

)

KayaOpr: 42Y3
2

ABCD mnapannenorpamMbira BCD 6ypeiet 150°, an AD tabansl §-re TeH. A
Tebeci apkbuibl ©TeTiH CD chI3bIFbIiHAH oTil, D HyKTeciHeH 2 KambIKThIKTa AD
HET131H KUbIN OTETIH IEeHOEePAIH paANyChIH TaOBIHBI3.

Bepinreni: ABCD — napannenorpamm
£BCD = 1509 AD = 8;
T.K: R—7?

12
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[emyi: KocunycTtap Teopemacsr:

a2 + b% — 2abcosa = c2
K — CD ka0bIprachlHaH IEHOEPMEH jKaHaCy HYKTECI.
M — men6epin AD KaObIpFacbIMEH KUBLIBICY HYKTECH;
DM=2;
DK=+vVDM:DA =+v2-8=4;

Kaykreci DC coynecinze,
MK? = DM2 + DK? — 2DM - DK - cos30°;

V3
MK2=4+4+16—-2-2-4-_ _=20-8V3=4(5-+3);
2

DMsin300 1

sinZMAK = sinZDKM = — MK = MK;

R=_ MK =_MK?=2(5-2y3);
2sinZMAK 2

Erep K nykreci D nykrecinen cospurran DC Ty3y OoiibiHzAa jkatca,
MK2 = DM2 4 DK2 — 2DM - DK - cos1500 = 4(5 + 2v/3);
DMsin1500 1

sinZMAK = sinZDKM = — ¢y = kv

MK 1 _
R=5GnsMAK = g MK? = 2(5 + 2V/3);
Kaya6rr: 2(5 + 2V, 33.
7. imametpi V10 Gonatsin mendep ABCD TikTepTOyphIIBIHEIH Kepulizec A
xoHe B tebenepi apkpuibl etesi. C HYKTECIHEH HIeHOepre TYCIPUIreH jkaHama
y3biHAbIFE 3 TeH, AB = 1. BC kaObIprachIHbIH Y3bIHABIFBl KAOBUIIAN anaThlH
OapibIK MyMKIH MOHAEP/ TaObIHBIZ.

])

C Teleci mieHOepAiH CHIPTHIHAA OpHalacKaHblH eckepiHi3. CK -
kepcetinren Tanrenc ("K" - sxxanacy nykreci) 6osiceiH. Erep men6epae A xoHe
B nykrenepineH 6acka ochl TIKTOPTOYPHIIIIEH OpTaK HYKTeIep Ooiamaca, oHaa
CB cermentin P HykTeciHzaeri meHOepMeH KUBUIBICKAHFa AEHiH KalFacTbipa
oTbIpbil, ABP TikOypbIITEl YIIOYPBIMIBIH anaMbl3, OHbIH AP rumorteHy3achbl
meHOep/IiH quaMeTpi 6ombim Tadbutabl. COHIBIKTaH

BP = VAP2 — AB2 =v10—1 = 3:

13
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TaHreHc )xoHE CeKTaHT TeopeMachl OOMBIHITIA:
BP(BC + BP) = CK?, nemece BC(BC+ 3) =9,

Ochl )xepicH: BC = 3;\/5 —1;
2
Erep men0Oep TikTopTOYphIITH A jx0HE B HYKTEnepiHeH Oacka HYKTeIepe

Kecin eTce, OH/Ia TUICTI TeHIEY Keneciaei 0omaabl
BC(BC—3) =09.
OnbIy TYOIpi —
3 _
BC =+ (V5 + 1);
Kaya6er: - (V5 + 1).
2

8. TlapasienorpaMMHBIH KaObIpranapbl 4 cM jkoHe 6 cM. YJIKeH KaObIpFachl
opTachlHaH Tapasienb karbl 45° Oypeimita KepiHemi. AyaaHblH Taly

mapajpjiciorpaMmma.
B K C

A N D
Bepinreni: ABCD — napannenorpamm

AB=4cwMm;
BC=6cMm;
K — BC xaObIprachIHbIH OpTacCHI.
£AKD = 459;
T.K: SABCD =7
[lerryi: KN||AB||CD ®anec Teopemacsi 6oitbiamma:  AB||CD||KN; BK =
KC;
AN = DN, conna KN — menuana AAKD. Kocunycrap teopemacsi: AAKN xoHe
ADKN;
AK? = AN? + KN? — 2AN - KN - cos2AKN;
DK? = DN2 + KN2? — 2DN - KN - cos2DKN

= ANZ + KN2 — 2AN - KN - cos(1809 — AKN)

= ANZ + KN2 — 2AN - KN - (—cos£AKN)

= ANZ2 + KN2 — 2AN - KN - cos2ZAKN;

14
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AK? 4+ DK2 = ANZ2 4+ KN2 — 2AN - KN - cos£AKN + ANZ2 4+ KNZ — 2AN - KN

AD 2
- c0S£AK = 2AN? + 2KNZ = 2 - (T) + 2AB?
BC 2 BC2 BC2
=2-(_) t2AB*= 2-_+2AB2= + 2ABZ%;
2 4 2
AAKD:
ADZ = AK? + DK2 — 2AL - DK+ cos£AKD; 2
BC2 2 2AB2z— BC
AK-DK = AK? +DK2 —AD2 _, +2AB —BC2 _____
—_— —_— 2
2 - cos£AKD)z2 2c0s450 2.
242 —]2 36 VT
2:16—= 35_18 14
= 2 = 2 = = — =72
V2 V2 V2 V2
1
Saakp = 7 AD - h;
1 1 1 1
SanBK + Sapck = 5= BK-h + 2=KC- h= 2{BC +KC)-h= 2 BC- h
1
= 'ZAD h = Saakp;
COHJIa, 1

S =2.5 — 2. _-AK-DK-sinZAKD = AK- DK sinZAKD = 7v/2~
ABCD = AAKD 2

sin450 = 72 - V¥ = 7cm2. XKayabsr: 7cm2.
2
9. ABCD pom6biabia AD kabsipracsiHaH xanracel D Hykreci peringe K Hykreci

anbiHagbl. AC sxoHe BK ty3ynepi Q Hykrecinae kubuibicaabl. AK = 14 xone A,
B sxone Q HyKTenepi 6 paguyc meHOepiHe )KaTaThIHBI OeNTiii, OHbIH opTackl AK
Kecinicine skatanpl. BK keciHai y3bIHABIFBIH TaOBIHBI3.

Bepinreni: ABCD — pom6

AK = 14;

T.K: BK =?

Hlemryi: O —menoep nentpi. F— AK kaObIpracbiMeH jkaHaCKaH eKiHIII HYKTE.

15
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AAKD — tenOyitipni 6onranabiktan (OA=0Q=6), onma 2AQO0 = £0AQ =
£BAQ. Conpgpixran OQ||AB. Conna, KQ: KB = KO: KA = 4:7,

4KB? = KQ - KB = KF - KA = 28; BK=7. XKayaoOsr: 7.
7
AJBIHFAH TaKbIPHINTHI capanTail Kejae TOMEHAETiIeld KOPBIThIHIbIIapFa

KeJyre 00JIa bl ACT TYXKBIPBIMIAHMBI3:

1. TeprOypslmrapra OalIaHBICTBI Ka3ipri Ke3ae TeXHUKaAa, emipie
KOJIJAHBUIATBIH ~Marepuanmap ere keml. Tonblk TepTOypeim. IlTonemeit
teHcizairi. TepTOypeim TeHcizairi. bpermnaiinep karbiHackl. HploTOH Ty3Yyi.
[Toncene nHykreci. Muken HYKTecl KoHE T.0 JeTreH CHAKTHI MaTtepuaiaap Oy
KYHJIe FBUIBIMJIa FaHA €MeC KYpJbICTa, COyJET OHEpiHIe, TEXHUKaaa Kl
KOJIZIaHBUIATBIH MaTepuanaapAsiH O0ip FaHa Oeiri. COHIBIKTaH MaTeMaTHKara
KBI3bIFYIIBUIBIK TAHBITATBIH OLTIM alylIbUIAPJbIH aTallFaH MOcelesep JKanibl
OUTIMIIEpIH TepeHACTY YIIH (aKylITaTHB, KOJJaHOAIBI, TaHAAy KypcTapbiH
TabIHIAy Ke3eK KYTTIPMEHTIH iC IEMEKIIiMi3.

2. TeprOypeimTapra 0alIaHBICTBI TEOPUSIIBIK JKOHE KYPIENi ecenTep
MEH OJIapJbIH IIeNIuTy yJriiepi Oep TaHaay HeMmece KOJIIaHOAIbl KypcTap
Ma3MYHBIH Ka3ak jkoHe opbic Tinaepinae (Opwic TUTiHIE A¢ Oyl TaKbIphITKA
apHaJIFaH MaTepHaJIap JKOK Jieyre 0oJaibl) JalbIHIay KEPEK eIl €CenTeimi3
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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.
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METOJIMKA OBYUEHHUSI OBYUYAIOIUXCS PEIIEHUIO
CJIOYKHBIX 3AJIAY, CBSI3BAHHBIX C MIPSIMOYTOJIbHUKAMM
(KPOME TPATIELAIA)

AnHoTaums: B einom, Oyap To B mpupoie, MOBCETHEBHOM KU3HU, HAYKE
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U TEXHUKE, €CTh BEIIH, KOTOpbIE UMEIOT (HOPMY UETHIPEXYTrOJbHUKA OOJIBLIE,
4eM TpPEYrOJIbHUKH, WIM BEIIM, KOTOpble HMEIT (QOpMYy TpeyrojabHHKA.
[TosTomy  oOyuarommecs, KOTOpbIE  CETOAHS  CHUAAT 3a  TapTaMmu
00111e00pa30BaTENbHBIX IIKOJI, B CTYJACHUYECKOW ayAMTOPUH, JOJDKHBI UMETh
ryOOKHe 3HaHMSA 10 S3TUM BONpOCaM, YTOOBI OBITh (YHKIIMOHAIBHO
rPaMOTHBIMH TI0 MaTeMaThke. A mpoOieMa, KOTOpas OYEHb IOMOTaeT B
IIPAKTUYECKON peau3aliy 3TUX CUTYalUH, - 3TO HAyYUThCs peIlaTh CIOKHBIE
3ajaud, NoOyxjaarole K HaOMIOJEHUI0, aHAIU3y, YCBOCHUIO BHUJIUMBIX,
HEBU/IMMBIX CBOICTB, OCOOCHHOCTEN JaHHBIX MaTepuanoB. PerieHne cioxHbIX
3aja4, [0 HAIIMM HAOIIONEHUSM, CIIOCOOCTBYET IOBBIIICHUIO HE TOJIBKO
IPAKTUYECKON KBaTM(pUKALMKM OOy4YarOIMXCs MO JAHHBIM BOIPOCAM, HO U
Teopernueckoil. [loaToMy B mpemyiaraeMoil CTaTbe pedb MOMIET O CIIOMKHBIX
3a/la4ax U CHoco0ax MX pelIeHUs, CBS3aHHBIX C NPSIMOYTOJbHUKAMH, KpOME
Tpareuui.

KiroueBble ciaoBa:  [IpsIMOyronbHMK, BUIbl  NPSIMOYIOJBHUKA,
napajiesiorpaMM, pomoO, KBajapar, NpPsSMOYIOJIbHMK M HUX BHJbL, CBOMCTBa
napajesnorpaMMa, — pomba,  KBajpaTa,  NpsAMOYrOJbHHMKA,  3JEMEHTHI
napasiesiorpaMma, pom6a, KBajapara, IpsiMoyrojibHHUKa, (POpMYJIbl HAXOXKACHUS
wiomaan pomba, KBagpara, HPSMOYTOJBHUKA IapajuieJiorpaMma, Teopema
Menenas, Tteopema Iltonemes, mnapamienorpaMM, HapUCOBaHHBIM Ha
OKPY)KHOCTH M3HYTPH U CHapyXH, pomO, KBajapaT, HpSIMOYTOJbHUK H
BBITEKAIOIINE U3 HETO 00CTOSTENbCTBA.

Kenin mycmi 26 Maycwvim 2022
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KYPAEJI TPUTOHOMETPHSUIBIK TEH/IEYJIEPI IIELTY
TOCLIAEPI

Anparna. Xanmer opra OuriMm  OepeTiH MaTeMaTHKa  IOHJAEpI

Ma3MYHBIHJAFbl KYpJeli MacenenepaiH 0ipi TPUTOHOMETPHUSUIBIK TEHICYIEpi
mery  moceneci. bi3miH  oifbIMbI3Ia OHBIH eki cebebi Oap. bipinmici,
TPUTOHOMETPHSUIBIK ~ MOCENeNepAiH TyOl anreOpaiblk Mocelelep emec,
reOMETPUSUIBIK ~ Macenenep.  Anaiijla, TpPUTOHOMETPHSUIBIK  Macelenep
reoMeTpusira KaparaHga AnreOpaza Hemece Anredpa KoHE — aHaIM3
OacrtamanapblHIa Ken  KOJJaHbUIagbl. EKIHIIIIEH, TPUTrOHOMETPHUSIIBIK
MoceJIeNIepMEH KYMBIC JKacaraH/1a KOJIIaHbUIAThIH GopMynanap ete ker. JKoHe
OHBIH O9piH €CKe YCTay ©Te KHUbIH.
Temenne, Kypeni TPUTOHOMETPHSIIBIK €CeNTepAl MEeNIyAiH dp TYpJli Tociiaepi
capanTtanazabsl. Cos CUAKTBI, OyJ1 ecenTepii JKalmbl opTa Oi1iM OepeTiH MeKTen
MaTeMaThKa TMQHJEpl MyFaliMJepl MaTeMaTHKa [IOHIHE KbI3bIFYIIBUIBIK
TaHBITKAH OLTIM alylIblUIapFa YCbIHCA JYphIC OoJap el Jen oiiaiimMbl3.

Tyiiin ce3nep: Tenuaey, Kypaeni TEHIEY, TPUTOHOMETPHUSIIBIK TEHJELY,
TEHJAEYIiH  IIenliMi,  TEeHICYAIH  aHbIKTally  OOJBICHI, dopmyina,
TPUTOHOMETPUSUIBIK (hopMynanap, MOAYJb, apThIK TYOlp,TPUTOHOMETPHSIIBIK
(GyHKUMSAIApABIH  MOHAEpl, KapamaibIM TPUTOHOMETPHUSUIBIK TEHICYIEpAiH
HIemiMIepiHiH popmynanapsl .

Tpuronomerpus (rpek. trigdnon — ymoOypslll koHe MELreo — emmey,
JeMeK, «YIIOYpBILTH OJIIIey» AereH MarblHa Oepeli) — TPUTOHOMETPHUSIIBIK
GyHKIUsIIAp JKOHE OJapABIH TeOMETpHsIa KOJAAHBLUTYBI JKAMIIBI Moceneepai
3epTTEUTIH MaTeMaTWKAaHbIH  canachl. SIFHH, TPUTOHOMETPUS —  OII
MaTeMaTHUKaHBIH OeimMaepl 00BN TaObLIAThIH, «ANTeOpaHbIHY HEMECe
«Anrebpa xoHE aHaM3 OacTamMalapbIHBIHY, TINTI «[ €OMETPUSHBIHY» KaHIanaa
01p camacel emec. O, MaTeMaTUKaHBIH aThl aTaJIFaH canajlapbMeH Oip JeHTei e
TypraH Oip 6emimi. COHJIBIKTaH, TPUTOHOMETPUS KONITETeH eJIJIepAe, COJl CHSIKTHI
ke3ingeri Kenec OnarbiHIa 1a >KUBIPMACHIHIIBI FACKIPJIBIH, HETI31HEH COHFBI
IIMperiHe AediH Kammbl O11iM OepeTiH opTa MeKTenTepie OOJICHIH, XKOFaphl OKY
OpBIHAAPBIHIA OOJICHIH KEKE TIOH PETiHJE KapacThIPBUIFaH, OKBITHIIFAH.
«TpuroHomerpus» TepMUHIH HeMic FanbiMbl, bapromomeyc [Tutnuckyc (1561—
1613 xwiaapna eMip cypren), 1595 xbuibl, OCbIHIAN aTIIeH MaTeMaTHKAJIBIK
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KiTall MIBIFapy HETi31HAe eMipre, FHUIBIMU aifHaJIbIMFa ajblll Kenai. Alaija,
TPUTOHOMETPHSIIBIK MaTepUATIAAPABI aJaMIap epTe 3aMaH/1a-aK KOJIaHFaH.
Atan  aiiTKaHJa, epTe 3aMaHAa, TPUTOHOMETPHUSUIBIK  MaTephajiap
aCTPOHOMHSIJIA, APXUTEKTYpajia, reoie3usiia, FeOMETpHUsiIa KOJIIaHblIca Oyt
KYHIEpJe TPUTOHOMETPUSIIBIK MaTepuanjgap (u3uka MeH HHKepusaa,
reorpadusiia xxoHe T.0 canaigapaa KeH KOJIaHbUIaAbl. AJl, MAaTeMaTHKaHbBIH 3
I HE TPUTOHOMETPHUS KOJIJAHBUIMANTHIH canaHnbl TAOyKUbIH. TpuroHomeTpus
— «Cannap» Teopusiceiga(Komrieke CaHHBIH TPUTOHOMETPHSITBI TYPi, DUjep
dopmymnacer), ['eomerpusma  (YmOypbluTapAaslH — OypbIIITapsl  MEH
KaObIprasiapbiH Tabyna, Cunycrap sxoHe Kocunycrap, TaHreHcTep TEOpHUsCHI
xoHe T.0), AnreOpanbit, AnreOpa oHe aHaIu3 OacTaMaIapbIHbIH OPHEKTEPiH
TYpJCHIIpY/e, TEHACYIEPl MEH TCHCI3IKTEPIH STy /1e KeH KOJaHbLIa b,
Tinti, TpuroHomerpusiHblH «CdepanblKk TPUTOHOMETPUS» JEM aTalaTbhlH
canacel, EBKMMATIK OoOJbIN TaOBLIMANTBHIH, CQeEepalblK YIIOYPBIIITAPIBIH
OyphInTapbl MEH KaObIpFaIapbIHBIH apaChIHAAFbI TOYESIIUTIKTI 3epTTEeH/II.
TpUTOHOMETPHUSITBIK TCHICYJIEP/l MISITy MOCEJIeCiHe apHAIFaH CHOSKTepai eKi
TonKa Oexyre Oomansl. Onap, >Kalmbl Ke3 KEITeH TEHACYJEpIi MemryiH
Mocelenepine apHaJIFaH enbekrep[1,2,3,4,5] JKOHE TEK KaHa
TPUTOHOMETPHSLITBIK TeHACYIePIi Ienry MoceJIeCiHe apHaJIFaH
enbexrep[6,7,8,9].
Kanmer Oimim OGepeTiH opra MekTen «Anrebpay, «Anrebpa >KoHE aHaIH3
Oacramanapbl» TOHIEPIHAE TPUTOHOMETPHSUIBIK Martepuangap, «Herisri
TPUTOHOMETPHSUIBIK (hopMysiaap» Jel aTajllaThlH TOMEHI1 alThl (GOpMyIagaH
Oactay anbln, apbl Kapai, «Kenripy popmynanape», «Kocy popmynanaps,
«Kaptel OypsIITHIH (hopMynace», «Koc Oypslil, yII eceneHreH OypbIIIThIH
KoHe T.0 dopmynanapsy, «/lopexeHi ToMeHaeTy (GopMmynanapb»,
«TpuroHOMeTpUANBIK QYHKIHMSUIAPABI KOCY MEH a3alTy QopMyraiapbi»,
«TpuroHoMeTpusablK (yHKUMATIApABl KeOelTy ¢dopmynanapel», «Ombebdarn
TPUTOHOMETPHSIIBIK KOWBUIBIMIAp HEMEce alMacThIpyiap» Jel OH cajara
OemiHenl.

Heri3ri Tpuronomerpusiisik, popmynanap,
sin2x + cos2x = 1,

sina cosa
tga = , ctga = ,
cosa .
tga-ctga =1, sma
1 1
tg?x + 1 = , ctgix+1 = .
cos?x sin2x

Ken >xarnaiina, Kypaeni TPUTOHOMETPHUSUIIBIK TEHICYNEp/l LIenTy ToMeHAeriaen
QITOPUTM HET131H/I€ KY3€ere acabl:

1 TpuroHoMeTpHsUIBIK  TeHIEyJepAl wiemy  OapbIChlHAa  OapibIK
anreOpasbIK TYpIAeHIIpyIepal Kojjanyra 6onasl (kKakiara ainy, OpTaK
KOOCUTKIMITI JKaKIIaJaH IIbIFapy,KbICKalla KeOeHTy QopMmynanapsl,
Jopexere mblFapy, TYOIpAeH HIbIFapy,ke0eHTiHIIHIH Hedre TeH 0oy
JKaFaiibl, KBaJIpaT TCHACY/1 IICTy JKOHE T.0).

2 Erep TpUroHOMeTpHUsIIBIK TEHIEY MOy Ib/1a 60Jica HeMece UpPALUOHAT
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Oosica anapIMEH MOJYJIb/IaH HEMece MPPaliuOHANIBIKTaH KYTBUTYABIH KOJIBIH
oacteipy(O: yIIIiH 0JIapMeH SKBUBAJICHTTI apHAYJIBITCHIEYJICp HEMEce
TeHueyIep xyieci 6ap. Conap/sl maiiagaHyKepek).

3 bepinren TpUTOHOMETPHSUIBIK TEHACYIAl OachblHAH asfbIHA JCHIH

IICTITY IiH TOJIBIK aNTOPUTMIH OipjeH oiamn Ta0y eTe KubiH. COHIBIKTaH
OFaH ThIpbICHIAFaH xoH. OJaH na OepiireH TEHACYAl KapamaibiM Typre
OipTiHAeI, KaJaM KaJaMMEH KEJTIPY *KOJIbIH 13/1ey KEPEeK.
TpUTrOHOMETPUSIIBIK TEHACYAIH MYMKIiH 00JIaThIH MOHIH
€CeMIIbIFapyIbIH 6H OOMBIHIA KOHLIIE TYPY KePEK.

TpUroHOMETPUSIIBIK TeHACY arenry OapbIChIHIA opOip
TPUTOHOMETPUSIIBIK (DYHKIMSIIAPBIH KaCUETTepl KOHIIIE TYPY KepekK.
TpUrOHOMETPUANBIK TEHIACYIIH K601 OIpTeKTI TPUTOHOMETPHUSIIBIK
TeHaeysiep OOMbIl KeNeTiHi sAFHU OIpTeKTI TeHJAeyNIepHAi IIelry
TOCUTIEPiHIH MYH/Ia K11 KOJIAHBUIATHIHBIH €CKepy KaxkerT.

TemeH e ochl xKarJaiapiblH HaKThI 1ICKE acy JKaFailyiapbl MblCaiapibl

HIeITy HeTi31He Keg)é‘,eTiJIeL[i.
1. cos®x — sin®x = ~7cos?2x tenaeyinig 270° < x < 320° apaynbIFbIHIAFbI

8

LIEITIMIH TaOBIHEI3.
a = cos?x, b = sin?x nen Oenrijey eHrisin anaibIk.
costx — sin®x = (a3 — b3) = (a — b)(a?— ab + b?)

cos22x = (cos2x — sin?x)%2= (a — b)?
(a—b)(a? —ab + b2) 31_?8Ea — b%(a —b)

13

(a—b)(a2—ab+b2)—_ (a—b)(a—b)=0

8

1.(a—b) =coszx —sin2x =0

{

0s2X — sin?x = 0 :
COSX — smxﬁ(cosx +sinx) =0

cosx =sinx > tgx=1—->x="+nk, k€Z
4

cosx = —sinx > tgx = —1 > x = —”_;Hm, nez

2.(a2—ab+b2) — 3(a—b) =0

8

(cos*x — cosZxsinZx + sin*x) —  (cosZx — sinZx) = 0

. . . 13 .
(cos*x + 2cos2xsinZx + sin*x — 3cos2xsin2x) — (cos2x — sin2x) = 0

13

((cosZx + sin2x)2 — 3cos2xsin2x) — (cos2x — sin2x) = 0

1- T)_ 8

13

in2
3sin?2x " (cos2x) = 0

2tgx

SINZX = T 797
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1-g

COS2X =
1+tg%x -3 1-tgix —
3 4tgix )= o =0

(1 _W 8 1+tgix
8(1+ tg?x)?—24tg*x — 13(1 — tg*x)
(

8(1 + tg%x)?

21tg*x — 8tg?x —5=0 (1+tg*x)2+0 ->1+tg’x+0 —
tg?x + —1 -0
tgx = a
21a?2—8a—-5=0
D =484

5 1
JSPAC ] 5_ 5_
tg’x = ;7 tgx = +V > x = tarctgV ;I— nk,k € Z

1
tg’x =—_ —0
3
ConbiMeH OepiireH TeHACYAIH HiemiMi anbiHabl. EHl OepinreH apaiblKTaFsl X-
TiH MOHIH Ta,0albIK;
1. x= 4’T+T[k,kE Z

k=0:x= ) 6§:EinreH ApaIBIKTA JKATIIAM B

k=-1:x= ~ 2 ,40€pLUIreH apajblKTa XKaTHai Ibl;
k=-2:x=-—
K=1: x= 5m 4 Gepinren apanbIKTa KaTIANIBL;
. OeplreH apajibIKTa KaTIai Ibl;
3m . o
k = 2: x = "4 _Gepinren apaibIkra KaTIai 6.
2. — +mn,ne€
X=—,— . o
47 OepuUIreH apaIbIKTa KATHaNIbI;
k=0:x=—1%5n p P ’
k=-1:x= T OepiNreH apanbIKTa KaTHA b,
T
k=-2:x=- OepiireH apabIKTa JKaTIa b1,
3n &
k= 1: X =_,_Gepinren apanbIKTa *KaTHaiIb;
7m
k=2:x=

- OepiireH apaibIKTa *KaTaJIbl.

3. x= iarctg\/s_ink,k €EZ
7

5 . o
k=0:x= iarctg\/ — OeplireH apabIKTa KaTHai Ikl
7

5= . .
k=—1:x= +arctgV — 7T OepLIreH apabIKTa JKaTIaiabl;
7
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5 - . .
k=-2:x= iarctg\/ — 21 OepuireH apajibIKTa KaTHaabl;
7
k=1: x= iarctg\/s_ +m  OeplIireH apaibIKTa XKaTIai b,
7

5 . .
k=2:x= iarctg\/ + 2m  OepiireH apajbIKTa KaTHaiabl.
7

)Kayaﬁ;n 315‘.’.2 .
2 2sz_ 2sm X+ 3sz: 3,0 <x< 3600,

COS°X COS“X COsX

sinx — t e OeNriiey eHI1311 ajlaMbl3;
cosX

2t3 —2t2 4+ 3t = 3,
213 — 22+ 3t—3 =0,
2t2(t—1) +3(t—1) =0,

(e PE=H=4,

2=

2_>®1
t=1,

T
tgx=1->x= —+mkkeZ, .
H7li 6epinren affanbIKTars! X-TiH MOHIEPiH TaOabIK;
k=0:x=";
5
k=1:x="
4

K-HBIH KaaFaH MOHAEpiHJIE X-TiH MOHI O€pINTeH apayibIKTa >KaTIIaiIbl,
COHJIBIKTaH TeHJEYIiH eKi TyOipi 6ap.
Kaya0wr: 2 TyO1pi Oap.
3. c0s1977 (" — x) + sin19957x = 2,

n 2
(Cos(_2 — x))1977 + §in19957x = 2,
sin1977x + sin19957x = 2,
|sinx| <1 sxone |sin7x| < 1 GonraHABIKTaH, TEHIIK TeK Oip »kafmaiifa raHa

(S)Pnhf%?ingﬂklg sinx=1-x1= o4 21n, n€Z

2w n4 2tk kKEZ
sin19%7x =1 —-sin7x=1-75 = +2mn,n€Z x = ____
n 2k 3 2 2 14 7
T4 2mn=_+_—k=7n+ _
2 14 7 2

CoHFbl TEHIIK emKaHai OyTiH N,K  caHgapsIMeH OpbIHAaIMal b1 JleMek,
€CENTIH MM KOK.

XKaya6sr: [llemrimMi oK.

4. 3cos4x + 2cos2x(10cos*x + 3cos2x + sin?x) + 3 =0

3cos4x + (4cos?x — 2)(10cos*x + 2cos2x +1) +3 =0
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3cos4x + 40coséx + 8cos*x + 4cos?x — 20cos*x — 4cos2x+ 1= 0
3cosdx + 40coséx — 12cos*x+1=0

. 1-— 4x
sin?2x = cos

) 1 — cos4x
4sin2xcos2x =
2

cos4x = 1 — 8sinZxcos?x

3 — 24sin2xcos2x + 40cosx — 12cos*x+ 1 =0

3 — 24cos?x + 24cos*x + 40cos®x — 12cos*x+ 1 =0
3 — 24cos2x + 12cos*x + 40cosx+1 =10
4(cos®x+ 1)(2cos?x — 1)(5cos2x—1) =0

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

l.cos?’x=-1-0
2.2c0s?2x — 1 =0 —2cos2x — cos?x — sin?x = 0 —cos?x — sin?2x=0 -
cos2x,=0— m

2x= +mnn€Z—-ox= + ,n€EZ.
zZ 7 7
COSX = i\/_5—> X = tarccos ‘/_5+ 2nk k € Z.

Kayabe:: x = + ', n € Z, x = tarccos V4 2nk k€ Z
=z 5 o 3
5. \/‘]_———Si-ﬂ-z?ﬁ{ = sin3x + COS3X, TCHACYIHIH [_ , 21'[] apaJIbIFbIHIAF bl
2

TYOipJepiHiH CaHbIH TaOBIHBI3.
1 — sin2x = sin23x + 2sin3xcos3x + cos23x,
1 — sin2x — sin23x — 2sin3xcos3x — co0s23x = 0
c0s23x = (4co0s3x — 3cosx)? = 16cos°x — 24cos*x + 9cos?x
sinZ3x = (3sinx — 4sin3x)2 = 16sinx — 24sin*x + 9sin2x
2sin3xcos3x = 2(4cos3x — 3cosx)(3sinx — 4sin3x) =
= 24cos3xsinx — 32cos3xsin3x — 18cosxsinx + 24sin3xcosx

OCI)I TeHHlKT )Il COHYTBI TeHILeyre KOI/II)IH BIKIIaMJ1aCaK:
—8 — 16(cos3x — sin3x)? — 8cosxsinx + 24(cos*x + sin*x) = 0,

—32cosxsin? (—x + ") sinxsin? (x + ) = 0,
4 4
cosxsin? (—x +§ sinxsin? (x +_§ =0,

cosx=0-x= 21_T+ ik, keZ,

_ T Tt T
sin
(—x+-)=0->sin(—x+ 3=0 - —x+ —= 1k keZ - x
T 4 4
sin2 —— 1k, keZn, T

(x— )=6—4»sin(x— y=0 - x— =mkkeZ - x= +m1k keZ,
4 —4 —4
sinx = 0 » x = 1k, keZ

XKayaosr: 2 TyOipi 6omagp: k=1 - x = 3_n, k=2-x=2m
2
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\/Qcos (x+ )-— sinx = |cosx|,
\/2 (cosxcos —— sinxsin T) — sinx = |cosx|,
4 4
cos X — sinx — sinx = |cosx|,
cos X — 2sinx = |cosx|,

1.

COSX — 2sinx = cosx,
—2sinx =0,

sinx =0,

X=Tnne€E?Z,
i i
cosx20—>xe[—-2+21m;7+2nn] — X =2Tn,n € 7.

2. —(cosx — 2sinx) = cosx,
2sinx = 2cosxX,

tgx =1,

T
X=_+4Tn,ne€7Z

4 0 [ 118 5 T 2un] 51'[2 .
cosx<0—->X€E[—-_+2mn;_+2mn] ->x= +2mn,n € Z.
XKayaOsbr: 2- 2- sm 4

X1 =2Tn,n €Z; X2 _ +2nmn,n €Z

7. 4

1og4(_ ) log ((x — 14)sinx),
(™) = (& 105sin)

sinx

1
(. )9 = sinx,
sin
sin2x =1,
sinx = +1,

X = iE+ 2k k € Z.
}Kaya6%1: x=+"+ 2nik k € Z.
3x + 4siny =%—11
—2x + 5siny = 12

siny = t
3x+4t——171
{—2x+5t=

2
6x+ 8t =-22
21

{
—6x+ 15t =
2
Kyiteneri exi TeHIE Y1 KOCAaMBI3:
23
23t = — >
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t=—1—>siny=—1—>y=(—1)k+1ﬁ+‘ﬂfk,ke Z,
2 2 ©
x=-3.

Kayabpr: y = (—1)k+1" + ik, k € Z,x = —3.
6

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

QGPX 2c0sx 5 —V. 3 V3cosx
C2—X§X2 2¢08 x 2coszx= _

_COSX COSX COSX COSX
V1 — cos?x — 2 + 2c082X — 2¢052X = —/3cosx

4coszx—34\/3_cosx+ 3=0
D=0V 5x=+14+2nkkeZ
COSX =

6

cosx;tO—)x;t +T[k keZ.
X = + 21K, k% Z — 1y0ipi TeHaEYAIH LemiMi 60J1a anManiabl.

)Kaya61>1: x=1+2nk k €Z.
6
10. tg(4sinx) =3
s
4sinx = g+ ik, keZ,

™ Tk
sinx = _+ - keZ
[sinx| < d3 60ﬂfaHz[LIKTaH omnia KeJleciieil mrerriM 0oJia aabl:
k=—-2:sinx="— a_ "< —1 coiikec KeIMeRi;
_ A2 o 4 12
k=—1l:sinx="-"==-">— -1,
sinx=-"— 12 4 "6

- x=(-1) arcsin(— )+ ik, keZ'’
k= 0:sinx =" <1,
12
— (_1\n ; .
£= g: S]i%XaéCﬁln ( 12) + Ttn, neZ,

_ > 1 menrimi xKOK.
3 1 T

Mlemrimi: x = (—1)karcsin (— ) + mk, keZ, x = (—1)"arcsin ( ) + mn, neZ.
6 12

Korapblaa alThIIFaH Macenenep/ii KOPbIThIHbLIAN KeJle alTapbIMBbI3:

1. TpuroHOMETPHSITBIK MaTepHAIIap dCipece TPUTOHOMETPHUSIIBIK (popMyIianap
ere Kkom. OHBIH YCTiHE, Oip TPUTOHOMETPUSIIBIK TEHICYAl ILIenry OapbIChIHIA
Oipreme ¢dopmynaHbl KoJiaHyFa Oonanbl. AJ, €cenm IMIBIFapyIIbl THIM/II
dopmynansl Taba anmaca 6ipa3 aype 60JbIn OacTarnka TeHAeyre KauThII KeJIeTiH
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XKaraanmap KOTTeIl Ke3JIece/I. CoHJIBIKTaH, TPUTOHOMETPHSITBIK
dopmynagapAbIH HAKTHI TEHACY TYPIiH HISNIyre THIMAICIH aHBIKTAay YIIiH, YJIKSH
Toxipube kepek. On nereHimi3, opOip OLTIM adymIbl TPUTOHOMETPHUSIIBIK
TEHACYICPAl MEeNIyAl YHpPeHy YIIIH eTe Kem KeJemJeri TeHASyJep.i IIeury
KEpeK.

2. TpuUrOHOMETPUSAJIBIK MaTepuaigap HaKThl ANTKaHIa, TPUTOHOMETPHSIIBIK
dbopmynanapasiH Oip OlpiHEH TYBIHAAWTHIH >KaFAalIapbiH, TPUTOHOMETPHSIIBIK
TEHACYIEPAl WICIy TICUIAEPiH, dCipece TPUTOHOMETPHUSIIBIK TEHACYICPHiH
TYOIpJEpiHiH <OKOFaNBIl» KEeTyiH HeMece «apThlK» TYOipAiH maiiga Oomy
YKaFIalIapblH TEPEH TAIAUTBIH OKY KYPAJIBIH HIBIFAPY KaXKET JCTl eCenTehnMi3.
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Kyrmuna Kpuctuna Cepreesna.-bapnayn, 2020. -50 c.
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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.

Jorc. T Kaiiwinbaes*, B.K. Caxueea?
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METO/AbI PEHIEHUS CJIOKHBIX TPUTOHOMETPUUYECKHUX
YPABHEHUM

AHHoTanusi. OaHONM U3 HENpOCTHIX MpodJeM B  COAEpPKAHUAX
MaTeMaTUYeCKUX KypCOB CpeAHEro oOIiero oOpa3oBaHMs SBISETCS PEIICHUS
TPUTOHOMETPUUECKUX ypaBHeHHH. Ha Hamr B3risin, ecTb Kak MHUHHUMYM JIBE
OPUYMHBI JaHHOW MpoOsieMbl. Bo-niepBbIX, CyTh TPUTOHOMETPHUYECKUX 3373y
CBOJIATCS HE K areOpanyeckuM 3ajadam, a 6onple k reomerpuyeckum. Ho tem
HE MeHee, TPUTOHOMETPUYECKUE 3a/1aui IIMPOKO UCIOJB3YIOTCS B anredpe u B
anreOpe M Hayvaje aHajlW3a, HEXEIM B TeoMeTpHH. Bo-BTOpBIX, cyliecTByeT
MHOKECTBO (POpMys, HCHOJIB3yeMBIX NHpU PabOTe C TPUTOHOMETPHUUYECKHUMHU
3agayaMu. M Bce 370 04eHb TPYJHO JAepKaTh B MaMSTH.

Huxe OynyT mpoaHaqu3upoBaHbl Pa3InYHbIE MOAXOJBI K PELICHUIO CIO0XKHBIX
TPUTOHOMETpPUUYECKHX 3aaad. Kpome TOro, Ml jaymaem, 4YTro OBUIO OBl
MPAaBUJIbHO, €CJIM OBl 3TH 3a/1a4M ObLIN MPEICTABICHbl YUUTEIIMU MAaTEMAaTUKH
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cpenHel 001eo0pa3oBaTEIbHOM MIKOJIBI O0YYaIOIIMMCS, 3aHHTEPECOBAHHBIM B
MaTE€MaTHUuKeE.

KiaoueBbie  cioBa: YpaBHeHHE,  KOMIUIGKCHOE  YpaBHEHHE,
TPUTOHOMETPHYECKOE YpaBHEHHE, PEIICHUE YpaBHEHUS, 00JIACTh ONpeAeIICHUS
ypaBHEeHHs, (QopMylla, TPUTOHOMETPUYECKHE (OPMYIIbI, MOAYINb, JIHIITHHUIMA
KOpEHb, 3HAUCHHsI TPUTOHOMETPHUECKUX (yHKIMH, (opMynsl pemeHuid
MPOCTBIX TPUTOHOMETPUYECKUX YPABHEHUIA .

Kenin mycmi 26 Maycoim 2022
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YIINTHIOT A9PEKEJII TEHAEYJEPAI IHEITY TOCIJIAEPI

AngaTna. Makana, 31eMeHTap MaTeMaTUKa MOHIEPIHIH «KaHAPThUIFaH
Oarmapnamara» KelllyiHe OalJIaHBICTBl  TYyBIHAAFaH  YIOIHIOI JI9pEKei
TEHJACYJEepl IIely MoceleciHe apHajlFaH. OJeMEHTap MaTeMaTHKa Oyl
Oarmapramara KeIIKEHIe JAeWiH Je YUIHIN Jopexeni TeHaeyiep Oenrimi
JIeHTrei1e KapacThIpbuIFaH. Aaiiia MEKTEN MaTEMAaTUKACHIHBIH KaHa Ma3MYyHFa
Kelllyl Oy ’kardaiffa »xaHa cepriH Oepeni gem oinaiimbiz. Con ceberri,
Makajaja YIIHIOI Jopexkeni TeHAeyJepal MemyniH >kaHa Tociini «Kopmana
(dopMynackl» jKOHE OHBIH HETI31HJE LICHIUIETIH ecel TYpiepl KapacThIpbUIFaH.
Makana, MaTeMaTHKaHbl OKBITY OJiCTeMeCi CallaChIHBIH MaMaHJapbiHa,
MyFaiimMaepre, JOKTOPaHTTap MEH MarucTpaHTTapFa apHaJlFaH.

Tyiiin ce3nep: Tenaey,TeHaeyIiH TYpi, TEHACYIIH MICIIIMIi, ChI3BIKTBIK
TEHJIeYJIep, KBAAPATThIK TEHIEYJIep, KOPCETKIMTIK TeHACYNIep, Jorapupummik
TEHJCYJep, TPUTOHOMETPHUSUIBIK TEHJEYJep, pPaluOHAIABIK TEHIEYIep,
UPPALMOHATABIK TEHEYJIEP, YIIHII JopeKesi TeHAeYIep, TOPTIHII JopeKenl
tenaeynep, Kopnana popmynacel, KOMIUIEKC CaH, KOMIUIEKC TYyOipiep

Tenney, *xanmsl OapibIK canalarbl MAaTeMAaTUKAHBIH JKOHE OHBIH 1HITHAE
ocipece »xanmbl OimiM OepeTiH opTa MEKTell MaTeMaTHUKACHIHBIH €H HETi3Ti
Mmoceneci. COHIBIKTaH TEHACY JKAMIbl 3epTTey >KYMBICTApPBIH JKYpriz0ereH
maremarukTepni(1,2,3,4,5,6,7,8) Taby KubiH. MOoTiHAI ecenTepal IIenry
OapbhICBIHBIH TOKCAaH MaWbI3bIHAA €CeN IapThiHA Kapal TEeHJACY KYpbLIabl.
ApudmeTnkaibl KoHe T€OMETPHSUIBIK MPOrpeccus KarJalblHIa Ja OChIHIAM.
WNHTerpan MeH TybIHJIbIFa OAJIaHBICTHI MACEJIENIEp /1€ OCHI JKaFAaiIbIH ap JKak,
Oep okarblHIa. ['€OMETPUSIIBIK Ma3MYHJAFbl KYpAENl ecemnTepiai IIemry
OapbICHIHAA Jla TOKCaH Maiibl3 OOJIMaraHHBIH ©3iHJE €Ny MalbI3bIHAa TEHICY
KypbUTafbl. byn okarmaiimapra  dleMeHTap MaTeMaTHKa Ma3MYHBIHIAFbI

CBI3BIKTBIK TEHJIEYJIEp, KBaAPaTTHIK TEHJICYJep, KOPCETKIITIK TeHAeYIep,
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jorapuuMIIK TeHIEYyep, TPUTOHOMETPUSIIBIK TeHEYIIEp, PallMOHANIBIK
TEHIeYJIep, UPPALTMOHABIK TEHACYJIEp  MacelenepiH KOChIHbI3Aap. JleMek,
MaTeMaTHKaHbl MEHIrepy JereHai Oacka ce30eH aiircak, ox — OiuriMm
aTyIbUIApABIH TEHASYIEPAl eIy KY31peTTUITH KaIBIITaCThIPY.

Tenneynepain 6apiabIK ke3¢ menrimi 6oa ma?

bip ce30eH aiiTkana, Oomanpl. Opi OepieH KeHiH «IIIeIimMi )KOK» JIeTreH
TY)KBIPBIM JIa TeHACYAIH mmemiMi. Kerr xarnaiina, TeHACYAIH MeniMiHiH 00y,
OonMaybl TeHICY/I KaHIail caHap >KUBIHBIHAA KapaCTBIPBIIT OTHIPFAHBIMBI3/IA.
Bip canmap >kubplHBIHAA MIemIiMi TaOBUIMAWTBIH TEHICYAIH IICHIiMi, erep
KapacTBIPHIT OTHIPFaH CaH YKUBIHBIH KEHEUTCEK, TCHICY/IIH MIeTTiMi TaObLIa IbI.

Erep Tenmeyai OHBIH Aopekeci TYPFhICHIHAH TaJIacak.

bipinmni nopesxeni TeHIey — ChI3bIKTBIK TEHELY.

Exinmni gopexxeni TeHaey — KBaJpaTThIK TEHIEY.

YuriHmn Jgopexerni TeHjey, TOPTIHIN Jopekei TeHjaey, OeciHmri
TIOPEXKeEIi TEHIEY, ..., OHBIHIIBI IOPEXKET TEHACY, ,/KY31HIII AopexKeli TeHIeY,

Jien Kete Oepei.

OcpiapaelH  iNTiHEH OIpiHINI MEH eKIHIN JOpeKeTl TeHICysep
DJIEMEHTEP MaTeMaThKa Ma3MYHBIHAA JKYHeNll KapacThIpbUIagsl. AJ onaH
JKOFApFBl JIOPEKENTl TEHJIEYJep DJJICMEHTEep MaTeMaTHKaaa KYWeni Typae
KapacTBIpbUTabl Jien aiTyra kenmeiai. OHbIH eH OacTel cebebi, Oi31iH
OMBIMBI3IIA DJIEMEHTEp MaTeMaTHUKAHBIH («KaHAPTBUIFAH OaraapiiaMachkDy Jemn
aTajaTbiH OardapiiaManapblHa JieiiHri OargapiaManapbl OOMbIHINA, KOMIUIEKC
CaHAapAbIH KapacThIpbUIMayblHAA €i. AJ, COHFBI >KbUITApbl >KaIIMbl OLTiM
OepeTiH opTa MEKTEN «KaHAPTHUIFaH OaFaapiamay JIeT aTalaThlH OaFraapiamara
kemmrTi. byn Ormapiiama OOWBIHIIA JJIEMEHTap MaTEMATHKAaHBIH Ma3MYHBIHA
KOMIUIEKC caHjpap eHrizuial. Ocel JkaFjail 3JeMeHTap MaTeMaTUKaHbIH
Ma3MyHbIHa Oipa3 e3repictep ajusblin Kenyre TuicTi. Congail xaraaiiaby 0ipi FaHa
emec Oipereii YyHIIHINI >KIHE TOPTIHIII A9pEXeNl TEeHIEyJepli >JIeMeHTap
MaTeMaTHKa Ma3MYHBIH/IA XKYHeTl Typlie KapacTeIpy.

Kazipne MekTenTte KONAAHBICTA KYpreH anredpa okynbikrapsiaia (9,10)
OepiireH YLIiHIII Topexeni TeHAeyaep i menryae oKyubuiap 6ipa3 KuHaIaIbl.
Cebe01 TeHmeynepal JKOHE TEHJIEyJep JKYHWeCiH IIemyaiH opTa MEKTeINTe
naiilanaHplIaThlH HET13T1 TOCUIIEpl aybICTBIPY MEH KOCY 3KOHE TOITaCThIpY
tocinaepi. Con cusKThI, Oy Karmanmapaa KeOSHTKImTepre KiKTey, KbICKaIia
kebeliTy hopmMmynanapsl naiinanany, besy reopemacsl, Buet Teopemacsi, ['opuep
CXEMachl J1a KOJIJaHbLTYbl MYMKIiH.

1. Tenneyai meNIiHi3.
x3+x2—-10x+8=0
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[emryi:

x—1Dxz2+2x—8)=0
x-1DEE—-49)x+2)=0

x=1 x=4, x=-2 XKayabwr: -2; 1; 4.
2. Tenpeyni mentixi3.

2x34x2—-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 JKayaOwr: -1; -1; 1.
2 2

3. Tewnneyni memnriuis.
x+1)PB+ExE+2)33-8x3-27=0
[Memyi:
x+1)3—-(2x)3+ (x+2)3-33=0
x+1-2x)(x+1)2+(x+ 1) 2x+ (2x)?)
+x+2-3)((x+2)2+x+2)-3+32)=0
(1—x)(x2+ 2x+ 1+ 2x2+ 2x + 4x2)
+x—1D2+4x+4+3x+6+9)=0
A1—-x7x2+4x+ 1D+ Ex—-1D)E2+7x+19)=0
(x—1)(8x2+11x+20)=0

Dx—-1=0 x=1
2)8x2+11x+20=0
HaxkTs! caniap >KMbIHBIHAA MIEITIMI )KOK. Kayao6sr: 1.

4. Tenaeyni menrixi3.
(5x+1)3—(x+6)3—64x3+125=0
[emryi:
(5x+1)3—(4x)3—((x+6)3—53)=0
(5x+1—-4x)((5x+ 1)+ (5x+ 1) - 4x + (4x)?)
—(x+6—-5)((x+6)>+(x+6)5+52)=0
(x+1)(25x2+ 10x + 1 + 20x2 + 4x + 16x2)
—(x+ 12+ 12x+36+5x+30+25)=0
x+1)(41x2+34x+1) - x+ D2+ 17x+91) =0
(x+1)(40x2+17x—90) =0

Dx+1=0 x1=—1

2)40x2+17x—90=0

x = =174J14689 Kaya6br: —17—\/14689; -1 —17+y/14689
23 80 80 80
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Baiikan oTelpranaaii, Ka3ipri Ke3ze KOJJaHbUIAThIH OyJI TOCUIAEPAIH HeTi3iHze
KOl JKarJaiiia TeHjaey memiMaepi, «HaKThl CaHAap >KUBIHBIH/IA IIEHIIMi JKOK)
0omapl HeMece TeHJIEY MISITiMI KOJAaiChI3 JKaFaiaa 00asl.

A, MWBIH MOHIHAEC MaTeMaTHKaJa YIIHII Jopekesi TeHIeyJIepAiH
menrimi 6ap xoHe onbl Kopmano hopmysacer e ataiibl.

Jlxeposnamo  (duponamo, Jhxepom) Kapmano (;ar. Hieronymus
Cardanus, uranesa. Girolamo Cardano, Gerolamo Cardano; 24 keipkyiiex 1501,
[TaBuss — 21 kwipkyiiek 1576, Pum) — wuTanesH MareMaruri, WHXEHEI,
¢dmtocodsl, gopirepi, actposiorsl. O FRUIBIMHBIH JJaMYybIHA OpacaH 30p BIKIAI
eTKeH anredpa, BIKTHMAJJIBIKTAp TEOPHUSCHI JKOHE MEXaHWKa OOWBIHINA ipreii
eHOeKTep KapHusuIabl.

Kapoano ¢popmynacul
Kapnano ¢popmynacel - yuniHIm gopexeni TeHACyIepAiH menry 9ici. XKanmbr
TYpI:
aox3 + a1x? + azx +az =0 (1)
MYHJIaFbI do, a1, a2 JKOHE a3 — HAKTHI CaHAap, xoHe aoZ£0.
Kapnano ¢hopMynaceiH mbIFapy 9/1ici €Ki caTblJaH TYpaJibl:
1. YuiHmn gopeskeni TeHIeYAl, eKIHIII Jopekeri alHbIMaIBICHI KOK «YIIMYIIei
KYOTBIK TEHJIEYTEe» KENTIpy KepeK.
2. Yumymieni KyOThIK TeHACY/I1 KBaApaT TCHACYTe alHaJIbIPY KEPEK.
1. YuriHmn gopexkeni TeHACYl YIIMYIIET TeHJAeyre alHaIbIpy
Annsiven, (1) Teraeyai ynken kodddunneHTine 6o xidepcek:
x3+ax?+bx+c=0 (2)
TYpiHIeri KyOThIK TeHiey. . by skepze a,b,¢c — HakThI canap.
Erep X alfHBIMaJIBICHIH Y apKbUIbI 5Ka3aThIH O0JICAK:
x=y-t ©
Ochbi1an
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s+ax2 +bx+c=y- 3+ay— ) +b(y— )+c

X 3) 3 3
= y3 —3y2a a2~ ad+a(y:—2ya @2 d)3
+3 9 27 3 + 9 ) + by — 3
+c
2
=y3—ay’+ ﬂ—a_3+ay2— 2ay+a_3+by— Z +c
azy 200 27 ap 39 3
DR e e s
az) 2a3 ab
— V3 _ — +c+ R
y3+ (b 3 y 7 3
Onpa 6i31iH2(1) TeHIeyiM3i3 MbIHA TYPre KeJei:
3 a 2a ab
y +(b-— )y+c+ - _=0 4)
27 3
Tenneyre >1<aHa aifHBIMAJIBI EHT13eTiH 00JICaK:
a2 2a3 B ab
- h_—3q=ct+___ —
p=b-3 27 3
(4) Tenney MbIHa Typre Keei:
y +py+q=0 ©)

MyHparsl P,( — HaKTBI CaHJAP.

(5) Tenmey - eiHIII JOpeKeNTi aitHPIMAIIBICHI XKOK, YIIMYIIENi KYOTBIK TEHJIEY.

Kapnano ¢opmynachelH mbiFapyaarsl O1piHIII CaThICHI OCBIMEH asKTaJ/Ibl.

2. KyOTBIK TeH1ey/1i KBaipaT TeHAeyre alHaIAbIpY

Enpniri ke3ekre (5) TeHICYH MbIHA TYP/E KAPaCThIPAMBbI3:

y=z-—2, (6)
3z

Z- )aHa aiiHbIMa, bl Onza

p 2
y3=(z-— p) =73 —-3z2-  43z-P - P =Z3—pz+p2— pg,
— — - —3 —

3z 3z 9z2 27z 3z 27p3

enere (5) TeHmey:

pZ p
Yi+py+q=z-pzt3, ZZB3+p(Z 37+ ;
—z3—pz+p - —pz—p +tq=28- P +q¢q

3z 27P 3z 27p3

(5) Tempmzey i sKazaThIH OOJICAK;
73 —

27p3 + q = 0 (7)
Erep (7) Tenneyni Z° —Ka KebeiiTeTiH 60sIcaK, Z KaThICThI KBaJpaT TEHACY
allaMbI3;
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3

z6+qz3 -7 =0 8)
27
Kapmano ¢hopmynacer 4
JL—pﬁ q 2 p3
(8) renmeynin menry omici: t = -9t 9 27 = —_ % \/_+ _
12 2 2 4 27
(6) GaitnanbicTs (5) TeHaeyIIH €Ki MoHI Oap,

y - —
T=3Vt1 gy, 2=3t2 3y
t — HBI OpHBIHA KOMBII, TOJBIK Ka3aTbIH 00JICAK:

3 q _ H—lﬁ_
yi=v, _ — (10)
b v+ g2 p3
2 4 27 374 ¥V T
3V—+ * ¥
3 2
yz = Vr q gZ 23 p ) 3 (11)
2 4 27 33?/—(2;—V +
4 27

AfisipManibuIbIKTapsiHa Kapamactad (10),(11) ykcaliTeiH KepceTeiik,
3 2

3 2 P 3 q q 3
yi=V-_9tf VT - =V V=¥ -

2 4 27 3 2 p3 2 4 27
sVINE
2 4 27
3 g 79.2 »3 3 2 3 g g2 p3
pV— -V + 7 3 pV——Vata
2 4 77 =V_ + \/1_+ p — =
T e 2 4 27 —3—p3
3V AV _+ (- vV 3V—yy
2 4 27 2 4 27
3 P > —3 2 73— 3
VeagvV_ 4+ 4V -V 4+ = +Vts
2 4 7 2 4 27 1 2

EkiHIIi karpIHaH,
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2 4 27 3 2 p3 2 4 2
VIV ¥
2 4 27
3 2 p3 3 3
p V=i a———
2 4 77 = V—- —\/_-I—P — =
3 g g2 23 2 4 27 3 3
T +v_+ il 3=z
2 4 27 2 27
@ p’ M 3 — 3

Vi \/ t +\/_'+‘/ — T 5T Vau+ Ve

2
CoHpa,

=y2= 3Vt + 3tz

(5) Terneyni mienry yuriH MpiHa (POPMYJIaHbI AJIAMBbI3,

3 q 2 3 3 q = 3
y="V—_+ V +_+ VoV (12)
2 4 27 2 4 27
by popmyna «Kapnano hopmynacen» e atanaibl.
1-mpricam:  x3—3x2+12x+16=0
Hlemyi: ax3 + bx? +cx+d =0
y=x+20
3a
y=x+3=x—-1= x=y+1
31
x3—3x2+12x+16=0 x=y+1
XX+px+q=0 +1)3P-3(y+1)2+12(y+1)+16=0

y3+3y2+3y+1—-3y2—-6y—3+12y+12+16=0
y3+9y+26=0 y=u+v = y3=(u+v)s
y3= ud + 3u?v + 3uv? + v3
y3= ud+ v3 + 3uv(u + v)
yv3i=ud+ v3+3uv-y
yV3i-3uvy— (W +1v3)=0=y3+9y+26=0
uv = —3 ud + v3=-26
udvd = =27

t—uw)t—1v3)=0
t2—(w+v3)t+udvd =0
t2+26t—27=0
(t+27)(t-1)=0
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t=-27 = ud=-27 = u=-3
t=1 > v¥=1 = v=1
y=u+v=-2 = x=-1 =x3—-3x2+12x+16=0= (x +

D(x2—4x+16)=0

x2—4x+16=0

xX2—4x+4=-12

(x—2)2=-12

x—2=+420/3 = x=2+2iV3

Kaya6sr: -1; 2 — 2iV3; 2 + 2iV3.

2-Mbicann: x3—6x+2=0

[emyi:

x}+px=gq

(a—=Db)3+3ab(a—b) =a®— b3

a—b=x; 3ab=p; a’—b3=q
(a—b)*+pla—b)=q

x3—6x =-2
p=—6=3ab q=-2=a3—- b3
0=z 2= (2o b
b b)8
—2=_—_"—Db3
b3
2b3=8+ bo
b6 —2b34+8=0
u = b3
b6 —2b3+8=0

(b3)2—2(b¥) +8=0
uz—2u+8=0
2+VE=32 2427

u= > =—— =17
b3 =31+ iV7 2
b= V1+i = a=
34 '5,5!
2 3
x=a-—b»>b = x=— —‘/1ii\/5‘
WV1+iy7
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XKayabpr: — 2 —3\/1ii
- -
3-mbicair: x3 — 15x2 4+ 81x = 165 Mlemyi: ax3 + bx2+cx+d =0
x=y—2"
3a
x=y—"15=y+5= x=y+5
31

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

y +py+q=0
"
y \/qz \/ ?_\/q
2 4 27 2 4 27
y="V5+33-"V=5++33 x=y+5="V54+33—

W-5++33+5

XKayaOsbr: V54433 -V-5+433+5
4-mprcam:  x3 + 6x = 20

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

x3+6x—20=0
p—6 q-—20

7 3 3 q 2 3
A

+ —
2tV 27 2 & 77
3. =20 2063 20 —28*—=63
= V- +V +_ +V- — +__
2 4 27 2 4 27

3 — 3 ——
= V10 + v108 — Vv108 — 10

Kaya6sr: V10 +v/108 — Vv/108 — 10.

AJBIHFaH TaKBIPBIITHI capanTaid Kelle TOMEHJIETiIeil KOPHIThIHIbIIapFa
Kexyre 0oJajbl A€M TYKbIpbIMAaiMbI3: bi3, YCHIHBIN OTBIpFaH Makanaja, OyTiH
caHJapJblH OeJIHTIIITII HEeri3iHAe MIeNIIeTiH KYpAedl MOTIHAI ecenTepii
TEOPUSIIBIK JKOHE MPAKTUKAJIBIK TYPFbIIaH TajjayFa KYILI CallbIK. OpuHeE, 01p
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MakaJia KeJIeMiH/Ie MYHJIall ayKbIM/IbI MOCEJIE 63 IICIIIMIH TOJIBIK TayhII KEeTeIl
JIeTeH oijaH 013 aylakmbl3 jKOHE JIe OJ1 MYMKIiH emecTe. J[edTypraHMeH, OCHI
TaNgayAblH 031 6ipa3 KOPHITHIH/IBI TYXKBIPBIMIAP KacayFa HeTi3 OOJIBII OTHID.
1. DneMeHTap MaTeMaTHKAHBIH >KaHAPTBUIFAH OarjapiaMachl KOMILIEKC
caHJap/ibl MiHIETTII MaTepua peTiHAe KapacThipaabl. Al Oyl 63 Ke3eriHjae
YIIIHIII TOpexeni TeHACYJIep i eIyl KapacTeIpyFa Heri3 00abl.
2. YurHmn Jopexeni  TEHACYNepAl Iiemy OapbIChIHAA  IHUQPIBIK
pecypcerapabl KOIany Oyi1 Mocemesnep »Kaniabl OKYIIbUIap IbIH OLTIKTUITHIH
Oepik OoJTybIHA TIKENeH acep eTe/l.
3. YriHmI gopekesi TeHAeyIep i MenTy KOHEe 0JIap bl STy KalijIbl TaHIay
HeMece KOJIJIaHOalbl KypcTap KepeK Il 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. Kativinbaes?, A. A. Epaﬂueea3
1Ka3HITY umenu A6as, Anmarsl, Kazaxctan
2Vuusepcurer umenn Cyineiimana Jlemupens, r. Kackenen, Kazaxcran
3que>1<z[eHHe " ATMaTUHCKAs IIIKOJIa-TUIEH-UHTEPHAT JJI IEBOYEK UMEHU
II.K. bepkimbaeBoii", Anmatsl, Kazaxcran
*e-mail: dzhanbulat.kayinbayev@sdu.edu.kz

METO/JIbI PEHIEHUSI YPABHEHUM TPETHEW CTENIEHH

AHHOTanusi. CraThsi IMOCBAIIEHA PEUNICHUIO YPAaBHEHUH TpeThen
CTEIEHN, BOZHUKAIOIINX B CBSA3H C IIEPEX0JI0M JIEMEHTAPHON MAaTEMAaTUKH Ha
«0OHOBIIEHHYIO IIporpammy». Emie 1o nepexoja K 3J€MEHTApHON MaTeMaTuke
B OTOM IIporpamMme B TOM UJIM UHOM MEpe pacCMaTpUBAIIUCh YPABHEHUS TPEThEU
crenieHd. OIHaKO MBI CUUTAEM, YTO MEPEXOJ IIKOJIbHOW MaTEMAaTUKH Ha HOBOE
CoJepKaHue IPUIACT HOBBIM HMITYJIbC JTOM cuTyauuu. IlosTomy B craTbe
paccMaTpuBaeTCsl HOBBIHM CcIIOCO0 pelleHus] ypaBHEHUH TPEeTbel CTeNeHU
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«popmyna Kopaanel» 1 Bujbl 33124 Ha ero ocHoBe. CTaThs peiHa3HaYeHa s
CHELHAINCTOB B 00JIACTH METOJIUKU OOy4eHHMsS MaTeMaThKe, IperoaBaTenei,
JIOKTOPAHTOB XU MarucTPaHTOB.

KioueBble cioBa: YpaBHEHUE, TUII ypaBHEHUS, PELICHUE YPAaBHEHUS,
JUHEHHbIC ypaBHEHUS, KBAJIpAaTHBIC YpPaBHEHMS, IOKA3aTEIIbHBIC YPABHECHMS,
JorapupMuIecKue ypaBHEHUS, TPUTOHOMETPUYECKHUE yYpaBHEHUS,
paluMOHAIbHBIC YPAaBHEHHUsI, UPPALOHAIbHBIE YPABHECHUsI, YPABHEHUS TPETHEU
CTETICHHU, YpaBHEHUS 4YEeTBEPTOil cTeneHu, ¢opmyna Kopranbl, KOMIUIEKCHOE
YKCJIO, KOMIUIEKCHBIE KOPHH.

Kenin myemi 26 Maycvim 2022
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TPATIEIIUSIF A BAUJIAHBICTBI KYPJEJII ECENITEP )KOHE
OJIAPJbI IEITY TOCIVIAEPI

Anjarna. Makana, 371eMeHTap reoOMeTpHsl Ma3MYHBIH/IaFbl MaHbI3/1bl
¢durypanapasiy 0ipi 00BN TaOBLIATHIH TpanenusiFa OailTaHbICTBI KYpaei
ecernTepl LIelly >KOJIAapblH TaJKblIayFa apHainraH. Ochl xKar1aiabl xKysere
acelpy YIIIH 9p TYpJi TeopemanapAbl NaijaiaHa OTHIpbIN OipTe Oipre
€CeIITi HIeNTy TACLi, FTEOMETPHSIIBIK €CENTEP/Al MEeNTyAeTi YKCACTBIK TAC1I,
KOCBIMIIIA ChI30anap ChI3y HETi3iHIE €CeNTi HIeHly TOCLIl, T€OMETPUSIIBIK
ecenTepal anreOpanblK TOCUIMEH WICHTy TOCUI KOHE T.0 KOJJaHbLIAbL.
Con cuHsKTBI, Makajajaa LIeHOepre TpalelusHbIH 1IITeH >XOHE ChIpTTal
ChI3bUTY MYMKIHJIriHe OaiJIaHBICTBI KYpAENl €cCenTepAl ILIENly >O0JI1apbl
TaJKblJIaHAbl. Makaja, MaTeMaTHUKaHbl OKBITY OJICTEMECi CaJlaChIHBIH
MaMaHJapblHa, MyFalimMaepre, IOKTOpPaHTTAp MEH MarucTpaHTTapra
apHaJIFaH.

Tyiiin ce3aep: TepTOyphIil, TOPTOYPHILITHIH TYPJIEP], MApaIIEIOrpaMM,
Tparenys, TPaneuusHbIH TYpJIEpi, TpameuusHbIH KacHeTTepi, TpamneuusHbIH
AIIEMEHTTEPL, TPAalleUsIHBIH, ~ ayJaHblH ~ Taly  ¢opmynanapsl, MeHenai
teopemacsl, [ITonomeil Teopemacsl, menOepre 1Tel kKoHE ChIPTTall ChI3bUIFaH
Tparemnus.

EBknunriyg «bactamanap» aTThl MaTeMaTHKAJIbIK OKY KypaJblHJa
nmapajuieorpaMHaH  0acka OapiiblIKk TOPTOYPHIIITAPIABI Tpamenus el
atanraH. Exi MbIH KbUIJAaH apThIK OOWBI CaKTaliFaH, MOHIH jKOiMaraH Oy
)Kyhie OyriHae o3 KymlriHzae. ATan aWTKaH7a, »Kalmbl OutiM OepeTiH oprta
MEKTEIl TeOMETPHs MOHIHAE KapacCThIPhUIATHIH TOPTOYPHIIITAP €Ki YIKEH
Tonka Oemineni. Omap, mnapaienorpaMm JKoHe Tpamenus. Adl,
TIKTOPTOYpHINI, poMO JKOHE IIapUIbl MapajyIeJOTPAMMHBIH  JKEKe
Kargannmapel ekeHairi Oenruii. Jlemek, synemeHTap reoMmeTpusiia OapiibIK
TepTOyphIITap Oip TeOe ne, Tpamenus >Kajurbl3 31 Oip Tele peTiHIe
KapacTeIpbutafbl. by TpaneuwsiHbIH MaHBI3bIH, MOpPTEOECiH KepceTe/ll
necek Karenecneiimis[1,2,10,11,12].
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Tpanenus ce3iH KeHe I'peK TIUTIHEH Ka3ak TUTIHE ayJapcak, OJl «CTOJD)

HEMece «JacTapkaH, ac, TaMmak» JIeTeéH MarblHaHbl Oepeai. AJ, Ipek
TUTIHZIET1 Tparea3uoH CO31H Ka3ak TiJiHEe ce30e co3 ayJapcak, «ac CTOJIbD)
nerenai Ounmipeni. Ockl KyHAEpAE Ke3 KEJIreH ac ilryJie KOJIIaHbLUIAThIH
«Tpamesza» ce3l Je OCblJaH TyblHAaraH. byn gereHimiz, eprene rpek
eIiHJe ac KOSATBHIH CTOJ Tparenus MimiHAec OOJFaHIbIKTaH TYybIHAAFaH
xarmaii[11,12].

Con cHsIKTBI, KYHJCINIKTI eMipie e, Tpanenuus MilliHaeC TYPMBICTHIK
HEMece TEeXHUKAJIbIK Moceseiaep oTe Kem. TinTi, FBUIBIMHBIH 9p
caJaniapbIH/a «Tpaneuust xoHe apxuUTeKTypa», «T[pamenus xoHe
KOCMOCy, «TaburaTTarsl Tpaneuus» xoHe T.0 yreiMaap 6ap. by moceneni
apbel Kapal JaMbITaThIH 00JICAK, TINTI KOCMOCTaFbl KeHOIp >kKaraaiiap bl
«Tpameumsi»  ataypiMeH  OainaHbIcThIpanbl.  Mpicanbl, «OpuonHa
Tparnenusachd KoHe T.0.

Tpaneuusra OaiiaHBICTBI KYpIENi €CENTep/i eIy >XOJAAphl KAkl
apHaylnbl TEK KaHa OChl Mocelere apHairaH eHOekTep Oonmaca ja,
MaTeMaTHKaHbl OKbITY omicremeci[10] memece ecenrep xunakrapbingal7,8]
OyYJ1 Mocenelep JKanibl O MeJIIIEp/Ie AUTHUTFaH.

1. ABCD rpaneumsichinbiH TeMeHri TaGaHBI JKOFApFHI TaOaHBIHAH ece

VIKEH JKOHE >Koraprbl TaOaHblHbI @ -ra TeH. TpaneuusHblH —Oyiip
KaObIprajapbl 2 mieHOepaiH JuaMeTpiiepi, an TabaHaapsl OChIIEHOepIepai
’)kaHan eTeidl. TpamenusiHblH TaOaHBIHIAFbl OYPHIIT 45% tem. Tpaneuus
ayaaHbIH Taly (cyper

Bbepinreni:

ABCD. Tpancuusa
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=a

AD=2BC =2a
ZA = 450
Taby kepek
SABCD = ?
[lemryi:
) KN=a, AK=x, ND=a-x

2) AK=KB=x, AB=x V2

R:.Y\E
0O1B =01 A =01M ! 2
3) h=BH
=CK =X
ACKD

CD? =x? + (a— x)?

CD? =2x2 — 2ax + a2

CD = \/%x o 2ux +a’ =2R2

OoM  V2x? —2ax +a?

2
0102 opTa CBI3BIK
4)
00 = BC + AD
1 2 2
O1IM + MOy = 3+28
2
X*E +\/2x2 —2ax+a’ _3a
2 2 2

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

8a2 + (2 6J2)ax = 0
-8a?

. _ 4a
(2-6+2)a 3v2-1
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( 4a
3J2-1
g_a+b ,_a+2a, 4a _ 6@
5) 2 2 (3J2-1) 3241

S= Ajafz cm?
’KayaOsbr: 3v2 -1

2-cyper

Buikriri N -Ka TeH, al OYHip >karbl CBHIPTTAall CHI3BUIFAH IIEHOEPIiH

o
LIEHTPIHEH 60 OypBbIIITNEH KOPiHETIH, TeH OyHipii TpaneuusHbIH ay/laHbIH
ecenTeHi3 (cyper 2).

bepinreni:
ABCD . Tparneuus
BE=CK=h
AB =CD
ZCOD = 60°
Taby kepek
SABCD =7
[ernyi:
1
C
h __x
sin30° s 90"
h
X x=_
|
4 2
x=2h
K A 48
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~CAD=_1 ~coD =30°
2) 2 (bip norara kepisireH iiki OyphIIt
LEHTPJIIKOYPHIIITBIH )KapTHICHIHA TEH)

3)

AACK : AC = 2CK = 2h

AC? =AK 2 +CK?

AK? =(2h)2 —h?

AK =h./3

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

AK =KD +BC: KD = AE

5)

S =1(BC+AD)><CK:l(BC+AE+EK+KD)xCK:1(AK+AK)><CK:

ABCD 2 2 2
= AKxCK =h./3xh=h?./3

)
JKayaObr: Sagco =N ‘/§

B b c

b
A 3 -cyper "D

TenOyiipii ABCD TpaneuuscbiHIa AC mmarounans CD Oyiip KaObIpFacheiHa
11
AB? +BC?2 = " a2

nepneHaukyisip. Erep 6isre AD =a 16 TEH eKEH/IIT1
6enrini Gonca,onna BC KaOBbIpFachiH TaOBIHBI3 (CypeT — 3).

Bepinreni:

ABCD . TeHOYHipmi Tpamerus

AD=a
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AB? + BC? = 1 a2
16
AC L CD
Taly kepek:
BC =?
[lenryi:

2
b? +¢? :11_a

16

_11a®>
T 16D
-b
sz(a )a

02

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

p_sa b=
4 3a i
BC =
KayaOni: 4
B C
4,
205/ x
M =<
2.5
4
A D

ABCD rpanennscsinna BAD Gyppumsiabiy 6uccextpucace AD sxone BC
nerisnepimen  CD  ka6wiprachimbin opracet M apxbiuisi ereni. AB=5,

AM =4 TEH eKeHIiri Oenrii. BM KECIHIICIHIH Y3bIHABIFbIH TA0OBIHBI3.

Bbepinreni:
ABCD. Tparneuus
AB=5
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AM =4
BAD -
ouccexkrpucaTaly
KepeK
BM =?
[emryi:
1) ZNAM = ZNMA — AN = NM

2) NM —ABMA vienmanacer. Menuana dopmynace! GoifsIHma
NM = V2BM? +24AM? — AB
2

o5 2X2 +2x16 —25

2
2x?2 +7 =25
x*=9
X =13

KayaOsr: BM =

3CM.5.

D1

A K
TpanenusHbIH HETi3JepiHIH KOCHIHIBICHI 9 ra T€H, aJ JUaroHalIapbIHbIH

Y3BIH/IBIKTAPbI 5 sxoHe 34 -K€ TeH. YJKEH HEeTi3iHIH OYpPHIIbl CYHIp.
TparnenussHbIH ay/1aHbIH TaOBIHBI3.

Bepinreni:
ABCD -
TpanenusBC
+ AD=9
AC =5
BD = /34
Taly kepexk:
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SABCD =7
[emryi:

1) DD1 yien BC TeH Gomatbianaii erin, AD -HbI cozamers.
2) DD1=BC  BC /DD1 = BD //CD

BD=CD=
3) AD1 = A?/%Dl =AD+BC =9

S =
5 aAcD1y <K
AD 1
s =lck@c+AD)=' AD xCK
ABCD 7 7 1

AACD1

\|5+9+ V34 5+9+ /3410 5+9+ /3418 5+9+ /34-2./34 _
2 2 2
1

2
=_\/}8»<—l€2=1254=13.5

4 4
)Kaya61)1: SABCD = 13.50][/[2

6. ]B C

h1

A D

TpaneuussHbIH rnapasiesb KaObIpFaJIapbIHBIH Y3BbIHIBIKTapbIHBIH

KOCBHIHIBICEI 288 _re TeH. Ochl KaObIpFallapblHa TIapaljieb, TPACIIUsTHBIH
ayJIaHbIH TeHIASHETIN 0OJICTIH KECIHTIHIH Y3bIHIBIFIH aHBIKTaHbI3.

Bepinreni:

ABCD. Tparncuusa
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AD” + BC“ =288

KL//BC

KL //

AD

SKBCL = SAKLD
Taly kepexk:

KL="7?

lenryi:

1) BM;CD

KN //CD

2) h1=h2 syprisemis.

3) KL=x=KM=x—BC=x—-—Db; AN =a—-x
4) AAKN ~ AKBM
AN_a —x _hi
KM X— h2
b —, a+X b+ x
h = h =

:S - -

S
SE AKLD o2 1 o 2

5)
M PHX_amX ib)(x—b)=(a+ x)a
—x)h2 a+x x-b

W2 _b2=a? —x2

2x% = a2 +b?
a’+b? 2
x=1| v I 88 _1
2 2

Kaya6pr: KL =12 ¢y,
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! B M c

A K N D

TeuOyitipi TpameuusHbsiH Oyilip KaObiprachl 12 cM-re TeH JKOHE OHbIH

[
nerizimen 60 OypaI kacaiapl. TpanenusHbH Herizaepi 16 cm u 40 cm-
re TeH. Tpamemus HETi3AepiHIH OPTablH KOCATBHIH KECIHJIHIH Y3BIHIBIFBIH
TaOBIHBI3.

bepinreni:

ABCD . renyitipni Tpanerus
AB=CD =12 cm

AD=40cm

BC =16 cm

«BAD = ZABC =60’

Taly xepek

BK =MN =?

1) ZABC =60 Gomran JKarJanJibl KapacThIpaMbl3.
BC +2=16+2=8cmMm

AD +2=40+2=20cmMm

KN = 8cmMm

AK = AN — KN = 20-8=12¢cm
AB = AK

Z/BAK = 60°

ZABK = ~/BKA = 60°
ZBAK =60’

54



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

AABK - treHKabBIpFaisl YIIOYPHIII.
BK = MN =12¢m
BK //MN

2) 4BAD = 60° . ZABC =120 Gomnran JKarmahpl  KapacThIpaMbl3.
AK =40+2-8=12cm

|

BK = MN = \/2><144+2><144>< 123
2

’KayaOsr: =MN =12;12 ﬁ CM.
BK

8.

A F — G D

ABCD rpanemmsceinma AD = 4, BC = l-re ren nerisnepi men ZA = arctg2

, 4D =arctg3 OyphIILITapbl OEPIITEH. CBE YIIOYPBIIIbIHA IIITCH

CBI3BUIFAHIIICHOCPTIH paInyChIH TaOBIHBI3, MYHIAFbI E. JIMarOHAJIJIAP IBIH
KUBLIBICY HYKTECI.

Bbepinreni:

ABCD. Tpancuusa
AD=4cm

BC =1lcm

ZA = arctg2

/D = arctg3
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E- AuaroHajiaapAblH KUBUIBICY

HykTeci. TaOy kepek:

r="7°
[lemry:
1) AF=x nen aJaibIK. Onna Oizne
DG=AD-AF-FG=4-x-1=3-x
BF BF
9LA=__=2—>_  _) ,BF =2
2) AF X
CG
tgsD=""=3-> G 5  cc_33-x
DG 3-x
BF =CG
2Xx=9-3x
5x=9
9
X="
5
1
BF —CG=""
5
9 9 14 14 6 9 11
AF =" AG:1+; DG =4 - =7 DF=4_"_
3) S5, 5 5 5
324 196 520 104
AC=.CG* + AG? \I \l
4)

5) ABEC~ AAED(YH_IGYprH_ITap YKCaCTBIFBIHBIH 1 Oesrici)
BC_BE_CE_1

AD ED AE 4
1 1
BD = BE + ED = BE +4BE =5BE »>BE = BD = x IQZ 445
5 5
AC = CE + AE = CE + 4CE =5CE > CE = “AC = * x 104 _ 230
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EK 1 1 1 18 18
= >EK= BH - . -
M n aceek BB
2S =BCxEK=1x" =
63 ABEC 2? 2?
S
r=_= 18 _ 18
) ps(is 2130, J5) 2542130 + a5
25 25
. 18
9. .

PA D

ABCD TpaneuusacblHaa AD xone BC HETi37epiHiH  Y3BIHIBIKTAPHI 2:1
karbiHaceiaail. AB Gyiiip kaGeipraceinan K mykreci AK :BK=1:2
6omarsinzaii etim, an CD 6yitip kaGeipracsmman L mykreci CL:LD=1:2

Gonareiaaii erin ansiaran. KL kecinmici BD muaronansu kanmait
KaTelHacTabesemi?

Bepinreni:
ABCD - rpanenus
AB =
2xDC =
xCL =
y
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LD=2y
AK =1z
KB =2z
TaOy kepexk:
BO _»
oD
[emryi:
1) BT // PD
Z0PA = ZCTO =a
/PDO = ZTBO =J3

AOPD ~ AOTB
BO _BT
oD PD

2) Menenait TeopemMachl( Y1 HYKTEHIH Oip Ty3yniH  OoiibIH/A XKaTybIH
aHBIKTAUTHIH TEOpEMA)

DP _ AK _ BO _4
AP KB OD
DP .z ,BO_,
AP % oD

BO _ 2AP

oD DP

3)

BT , CL , DO _,
TC LD OB
BT yx mzl

X

TC 2y OB
DO _ 2TC
OB BT
4)
BO _ BT
OD PD —PD, BT _1— 2TC = PD
DO _ 2TC BT 2TC
OB BT
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BO BT
©OB=PB_. sAp-_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—4x=x+a

3a

5

X =

8)

H K x PaxN

KLMN TparnenusCcblHIa KN nerisinin Y3bIH/IBIFBI, KM Guikririnin
Y3bIH/IBIFBI, KL OYiip KaOBIPFACHIHBIH Y3BIHIBIFEI & -Fa TeH, al LN

JIMAarOHAJIBIHBIH Y3bIH/IBIFbI b _ra TEH. MN OYHip KaOBIPFACHIHBIH Y3bIH/IBIFbIH
TaOBIHBI3.

59



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

bepinreni:

ABCD - rpanenus

KL = KN = KM =

aLN =b

ZCOD = 60°

Taly kepek:

MN =7

[lenryi:
1) LH? = LK? - HK? = a? — x* = MP?
LH=,a%2-x2 =MP

b? = 2a? = 2ax
b? — 2a®
X =
2)IN?=LH? + HN2 =a? - X2 —7a

b? =a? —x? +(x +a)? =a? — x? + x? + 2ax +a? = 2a° + 2ax

3) ALHK ~ AKMP (LK = KM , ZMLK = ZPMK , ZH = MP) yy6ypemmap
YKCacCTBIFBIHBIH 1-0enrici.

PN=a-x
MN2=MP?+PN2=a?-x?+(a—x)?=2a%-2ax=2a%-b?+2a? =4a> - b?

MN = /4a? - b?
XKaya0sr: MN = 42’ -1? cm.

Kopvimuinowt

AJIBIHFaH TaKbIPBIITHI 3€pAeIIeil Kele TOMEHAET1AeH KOPhIThIHABLIAP
’KacayraboJabl.
1. Tpaneuusira OalymaHbBICTBI KYypAedl ecenTepll Iienry OapbIChIHAA
HUQPABIK pecypcTapAbl NaiijanadHy OUTIM  alylIbUIapAblH TaKbIPBIITHI
JKaKChI TYCIHY1HE KOMEKTECE/I1.
2. Tpaneuusira 1imTed KoHe CHIPTTail IIeHOEp CbI3y MYMKIHJITIHE
OaliaHBICTBl  €CenTep DJIEMEHTEp TIeOMETpUsi Ma3MyHbIHA JKOKKa
TOH.COH/ABIKTAH OChl Ma3MYHJaFbl €CENTepAl MEKTEIl reoMeTpHusl KypChlHA
€HI13y KaXKeT JIeT ecenTeiMis.
3. Tpanenusira OalmaHBICTBI KYpJAEJl €cCenTepial WICIIyaiH 9p  TYpdl
TOCUIZIEpl Kaiapl OUTIM alymbUIapAblH TaHAAy HeMece KOJdaHOabl
KypcTap YChIHY KOJIAaphIH 13/IECTIPY KEpEeK JeI OWlaiiMbI3.

Haiinananran dneduerTep Tizimi

1 Kaiisin6ae XK. T. XKatteiry, ecen «Marematuka xoHe Pusnka
xKypHaib» Ne3, 2017. 2-4 6.

60



10

11

12

SDU Bulletin: Pedagogy and Teaching Methods 2022/3 (60)
AK.T. Kaitbin6ail. Keiibip reoMeTpusiablK Macenenepal  Kajbl

JKaFIalan JKeKe JKaFjaiifa Kemnipy Heridinje Kapacteipy. CJIY
xabapmsicel. 2019/4(51). SDUbulletin.

K.T. KaiieiaOaeB, JI. Tembacel. MeHenaii Teopemachl OHE OHBIH
kosmanbutybl. SDU  Bulletin:  Pedagogy and Teaching methods.
2021/1 (54).

K.T. KaiipiHOaeB, A.C. Fampivokan. ['eomeTpusuiblk —ecentepii
TPUTOHOMETPUSAIIBIK MOCEJNENepAiH KOMETIMeH  IIenly  Tocuiuepi.
SDU Bulletin: Pedagogy and Teaching methods. 2021/1 (54).

K.T. Kaitbin6aes, T.C. Manan. YmOyYphIITEIH OHCCEKTPUCACHI,
MeIUMaHachl JKOHE OJIApABIH KACHETTEpiH MalJanaHblll  Kypaeli
reoMeTpusUIbIK ecentepai memy Tociamepi. SDU Bulletin: Pedagogy
and Teaching methods 2021/2 (55).

K.T. KaitpinOaeB, K. YnepOaeBa. Ten Oyifipii >koHE TIK OYPBIIITHI
yIOyphIITapra imTed JKoHE CBHIPTTAll CHI3BUIFAH ILIeHOepiepre
OaimaHpICTel Kypaeni ecemrepai memy Tacinmepi. SDU  Bulletin:
Pedagogy and Teaching methods 2021/2 (55).

Kynarun E.JI. u np 3000 xoHKypCHBIX 3aja4 IO MaTemaTtuke. — M.,
2003. - 380 c.

I'enpenmreiin  JI.O., EpmoBa A.Il.,, Epmosa A.C. Harnsaubri
CHOPaBOYHMK IO MaTemMaTHke ¢ mnpumepamu. Jlns aOUTypeHTOB,
IIKOJILHUKOB, yuHTeiei. — M.: Miekca, 2005, — 192 c.

®puagman JILM., Typeuxunii E.H. Kak nHayuunTbCcs pemaTts 3amadu:
[Mocobue mist ywammxcs. — 2-¢ w3, nepepad. M mom. — M.:
ITpocsemenue, 1984. — 175 c.

TemepOexoBa A.A. Meroauka TMpenojaBaHuss MaTeMaTHKH: M.:
I'ymanut. m3n.nentp BIIAJIOC, 2003. - 176 c.

Jemman WM.SI. Pacckazel o wmaremarwke. JlomoimHeHHOE U
ucnpasnenHoe. /s cpeaneit mkoinsl. Jlennnrpaa. Jlerrus. 1954.
Henman W.S. 3a crpaHnuuamMum ydyeOHUMKAa MaTeMaTWkH. MoOcCKBa.
WznarensctBo «IIpocBemenue», 1989.

References

Qaiyfibaev J.T. Jattygu, esep «Matematika jédne Fizika jurnaly» Ne3,
2017. 2-4 b.

J.T. Qaiyifibai. Keibir geometrialyq maiselelerd: jalpy jagdaidan jeke
jagdaiga kosiru negizinde qarastyru. SDU habargysy. 2019/4(51).
SDUbulletin.

J.T. Qaiynbaev, D. Tolbasy . Menelai teoremasy jéne onyn

61



SDU Bulletin: Pedagogy and Teaching Methods 2022/3 (60)
goldanyluy. SDU Bulletin: Pedagogy and Teaching methods. 2021/1

(54).

JT. Qaiyfibaev, A.S. Galymjan. Geometrialyq esepterd
trigonometrialyq maselelerdin  komegimen sesu tdsilderr. SDU
Bulletin: Pedagogy and Teaching methods. 2021/1 (54).

J.T. Qaiyfbaev, T.S. Manap. Usbirystyii bisektrisasy, medianasy
jéne olardyn qasietterin paidalanyp kiirdeli geometrialyq esepterd:
sesu tidsilder. SDU Bulletin: Pedagogy and Teaching methods
2021/2 (55).

J.T. Qaiyibaev, Q. Uderbaeva. Tefl biiiirli jine tik birysty
Usburystarga 1stei jdne syrttai syzylgan sefiberlerge bailanysty
kiirdeli esepterdi sesu tdsilderr. SDU Bulletin: Pedagogy and
Teaching methods 2021/2 (55).

Kulagin E.D. i dr 3000 konkursnyh zadach po matematike. — M.,
2003. — 380 s.

Gendenstein L.E., Ersova A.P., Ersova A.S. Nagldadnyi spravochnik
po matematike s primerami. DIla abiturentov, skoélnikov, uchitelei. —
M.: ileksa, 2005, — 192 s.

Fridman L.M., Tureski E.N. Kak nauchitsd resdt zadachi: Posobie
dli uchasihsi. — 2-e izd., pererab. 1 dop. — M.: Prosvesenie, 1984. —
175s.

10. Temerbekova A.A. Metodika prepodavania matematiki: M.:
Gumanit. izd.sentr VLADOQOS, 2003. — 176 s.

11. Depman I.la. Rasskazy o matematike. Dopolnennoe i ispravlennoe.
Dla srednei skoly. Leningrad. Detgiz. 1954.

12. Depman 1.0a. Za stranisami uchebnika matematiki. Moskva.
[zdatelstvo «Prosvesenie», 1989.

B.Sydykhov!, Dzh.T.Kayinbaev?, A.S.Ismukhambetova®
1Abai Kazakh National Pedagogical Universit, Almaty, Kazakhstan
2Suleyman Demirel University, Kaskelen, Kazakhstan
3“Kazakh secondary school named after Alzhan
Bukarbaevna”Shamalgan, Kazakhstan
*e-mail: dzhanbulat.kayinbayev@sdu.edu.kz

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.

B.Cuiowixog*, [ic. T Kaiivinbaes®, A.C.Hemyxambemosa®
1Ka3HITY umenu Ab6as, Anmatsl, Kazaxcran
2yuusepcuter umenn Cyneiimana Jemupens, Kackenen, Kazaxcran
3«Kazaxckas cpenHss mKoyia iMeHn Apkal bykapOaesab» [llamanran,
Kazaxcran
*e-mail: dzhanbulat.kayinbayev@sdu.edu.kz

CJIOKHBIE 3AJAYM, CBSA3AHHBIE C TPANIEIIMENA, 1 METO/bI
X PEHTEHUSA

Annotanusi. CTaThs MOCBSIICHa OOCYXICHUIO MyTEeH PEIICHHS CIOKHBIX
3aj1a4, CBA3aHHBIX C Tpamenuei, KoTopas SBJseTCs OAHON U3 BaXKHEHIINX GUTyp
B COZEP)KaHUM DJIEMEHTApHOW reoMeTpuu. [l peanusaluy AaHHOM CUTyaluu
NPUMEHSIOTCS METOJ IOCTENEHHOIO pEeIIeHHUs 3aJauyd C HCIOJIb30BaHHEM
pa3IUUYHBIX TEOpEM, CIOCOO AHAJOTMU IMpPU PELICHHM TeOMETPHUYECKHX 3ajad,
CHoCcO0 pelIeHus 3a/Ja4d Ha OCHOBE IMOCTPOCHHE JOTOJIHUTENIBHBIX UYepTEeXeH,
CHocO0 pemeHusi TeOMETPUYECKUX 3ajad alreOpandeckuM CrocodoM | Ip.
Touno Tak ke B cTaTbe OOCYXIAIOTCA IyTH PELIEHHUs CIOXKHBIX 3ajad,
CBSI3aHHBIX C BO3MOXKHOCTBIO BIIMCATh M ONHCATh OKPYKHOCTH Ha TPAIELUIO.
CraTps nmpegHa3HaueHa ISl CIEIUAINCTOB B OOJIACTH METOJHMKH IPETIOIaBaHHs
MaTEMaTUKH, yUYUTEJIEeH, JOKTOPAHTOB U MaruCTPaHTOB.

KawueBble  caoBa:  IIpsMOyronbHMK, BHABI  NPSMOYTOJIBHHKA,
napajiesiorpaMM, Tpaneuusi, BUAbl Tpaleluy, CBOWCTBA TPANELMU, HJIEMEHTBI
Tpaneuuy, QOpMyJbl IUIOIIAAM Tpameuuu, TeopeMa MeHenas, TeopeMa
IITonemes1, onrcaHHbIE U BHITUCAHHBIE OKPYXHOCTH Ha Tparemus.

Kenin mycmi 26 Maycoim 2022
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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.
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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
theybelieve 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
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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
technologyinto 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. | 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-S5 years Internship Mo 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. Ibelieve 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 Neutrg|Strongly
Disagree/ Agree/
Disagree Agree
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1. I feel confident in using technologyin my 17.5% 2.5 80%
learning

2. | feel confident in using technology to 22.5% 125 65%
teach.

3. Ifeel comfortable using technology. 5% 10 85%
4. Ido well with computer technologies. 25% | 12.5% 85%

5. | feel confident in utilizing a drill and
practice programs (i.e. educational softwar
that engages students in multiple-choice, tru 10% 1.9% 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 processor| 10% 25% 65%
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.| 10% | 12.5% | 77.5%
PowerPoint and/or collaborative groupware ir
my instructional practices with students.)

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

9. | feel confident in utilizing networked
communication resources (i.e. e-mail, soci
media, school/university websites, mobil| 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 (“ | 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 - 7.5% | 17.5%)| 52.5%| 22.5%
using digital video cameras
2. Editing pictures, audio, and video - 7.5% | 32.5%| 30% | 30%
files
3. Publishing pictures (e.g., on
Flickr.com), audio files, and video files| 9% - | 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., 25% | 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% | 2.5% | 22.5%]| 45% | 25%
from Web searches
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10. Searching electronic library
databases for books, articles, and other | 9% | 15% | 20% | 42.5%| 17.5%
resources

11. Using Web 2.0 tools in the
classroom (e.g., Skype, Storybird, 5% | 22.5%| 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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A. Famuam?, I'.Hemanuesa?, XEepiKKbISbll
1Cyneiimen Jlemupens ateianarsl yausepeureti, Kackenen, Kazakcran
*e-mail: aisulu.gatiat@sdu.edu.kz

"KOFAPBI BIJIIM BEPY KOHTEKCTIHJETT MYFAJIIM/IEPII
OKBITY BAFJIAPJIAMACBIHJAFBI TEXHOJIOTHSI KYPCTAPBI
BOWMBIHIIA TASIPJBIK MYFAJIM/IEPIHIH KABBLIJIAVEIH
3EPTTEY.

Anaatna. byn  3eprrey  MyramiMuaepal  JaspiayiablH - Kasipri
OafrapiaMachIHIaFbI/OKy JKOCIIAPBIHAAFBl TEXHOJOTHUS KYpPCTapBIHBIH POl
Typasibl, COHJAH-aK OJIApJbIH TEXHOJIOTUSHBI CHIHBIITAPBIHA  KIPIKTIpY
KaOi/leTiHe KaHIIAIBIKTHI JalbIH E€KEHIIKTEpIH Ce31HY opeXeciH, COHBIMEH
Katap OoJamiak MyfraniMIepAiH KaObuinaybiH 3eprreiiai. JKorapsl KypcThiH 8
CTYACHTIMEH XapThUIall KYpPBUIBIMIBIK cyx0aT >xyprizinai. CoHbIMEH Karap,
Cyneiimen Jlemupen yHuBepcuteTiHiH 40 jKOFapbl Kype CTYJIEHTTEpIHE OHJIAMH
cayanHama xi0epinai. 29 snemMeHTTeH TypaTbiH 5 6amabik Likert mixanacbiHbIH

cayaJlHaMachl KOJAAHBUIABL. TyTacTail anraHaa, HOTHXKEIEP MEKTETal bl
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JAspIIBIK MYFAIMJICPIHIH TEXHOJOTHSAFA JIETEH IMO3UTHUBTI KO3Kapachl >KOHE
OJIApJIBIH TEXHOJIOTHSHBI KOJAaHYJIaFbl KY3BIPETTIIITIHE JKOFaphl CeHiMI Oap
€KEHIH KepceTTl. 3epTTey Oip YHUBEPCUTETTE KAaThICYIIbIIAP IBIH IIaFbIH IPIKTEY
TOOBIMEH KYPTri3UIreHiH ecte ycraraH koH. COHIBIKTAH IpiKTey/IiH KeHEHUTUIreH
KOJIEeMIMEH, COHJAi-aK 3epTTey OpICIH KEHEHUTYMEH KOCBHIMINA 3epTTeyiiep
KaXKeT.
Tyiiin ce3nep: Oonanrak myraniMaepai naspiay, CIY, xorapbl Kype
CTYJEHTTEp1, TEXHOJIOTUSI KypCTapblH KaObL1/1ay, TEXHOJIOTHS 1afAbUIAPHI.
A.Tamuam?®, I Hemanueea®, X.Eepuxm;z%zl
'Yuupepcurer nmenn Cyneiimana Jlemupens, Kackenen, Kazaxcran
*e-mail: aisulu.gatiat@sdu.edu.kz

UCCJIEJOBAHUE BOCHPUSTHI BYAYIIUX YUUTEJEMR
KYPCOB IO TEXHOJIOTHSIM B [TIPOT'PAMME MOJTOTOBKH
YUUTEJENR B KOHTEKCTE BBICIIETO OBPA3OBAHMSI.

AHHOTauus. B 3TOM Hccie10BaHNN HCCIIEAYeTCS BOCTIPHATHE Oy IyITHMHA
YUUTENSAMH, TOTOBSAIIUMUCS K paboTe, poiIu KypcOB TEXHOJIOTMHU B UX TEKyILEH
porpaMMe MoAroTOBKY YUUTENEH, a TaKKe CTENeHb, B KOTOPOM OHU YyBCTBYIOT
ce0sl MOJArOTOBJICHHBIMU K TOMY, YTOOBI MHTEIPUPOBATh TEXHOJIOTUH B CBOHU
KJ1acchl. bbuTo MpoBeeHO NOMYCTPYKTYPUPOBAHHOE HHTEPBBIO € 8 CTYJIEHTaMHU
crapmux KypcoB. Kpome Toro, onmaitH-ankera Ob1a pazociana 40 crygeHTam
ctapmmx KypcoB YHuBepcurera Cyneiimana Jlemupens. beul ucnonb3oBaH
ONPOCHUK MO 5- GamnpHOM mikane Jlalikepra, cocrosmmii u3 29 nyHkro. B
[EJIOM, PE3yJbTaThl TOKa3ajH, YTO IPETOAaBaTeNH, TOTOBSIMECS K padore,
UMEIOT CHJIBHOE IOJIOKUTEIFHOE OTHOLICHWE K TEXHOJOTHSIM U BBICOKYIO
YBEPEHHOCTh B CBOEI KOMIIETEHTHOCTH B HCIIOJIB30BAHNU TeXHOsorui. Cienyer
UMEThb B BHJly, YTO HCCII€JOBAaHHE MPOBOAMUIOCH C HEOOJBIION BBIOOPOUYHOM
IPYyNION y4aCTHUKOB B OJHOM KOHKpETHOM yHuBepcutete. ClieoBaTeNbHO,
HE00XO0/IMMBI JalIbHEHIIINE NCCIIEOBAaHMS C YBETMYEHHBIM Pa3MepOM BBIOOPKH,
a TakXKe [T paclIupeHnst 00IacTH MCCIIeIOBAHUS

KiroueBble cioBa: mpeaBapuTenbHas IOArOTOBKA IperojaBaTelieH,
SDU, crapmme Kypchl YHUBEPCUTETA, BOCIPUATHE TEXHOJIOTMYECKUX KYPCOB,
TEXHOJIOTMYECKUE HABBIKHU.
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Appendices
Appendix A
Interview questions:

1 Howdid/do you use technologyin 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 anyexperience 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 lam interested in learning new technologies.

5 laminterested in learning technologies that will help myteaching in the
future.

6 |believe that technologies can help me teach better.

7 1believe that technologies can help mystudents 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 Ifeel confident in using technology in my learning.

2 | feel confident in using technologyto teach.

3 | feel comfortable using technology.

4 1do 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
collaborativegroupware 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 myown, 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 avideo 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

5 Using word processing programs (e.g., Microsoft Word, WordPerfect)
6  Using presentation software (e.g., PowerPoint, Google Slides, Prezi)

7 Usingelectronic spreadsheets (e.g., MS Excel, Google Sheets)

8 Managing, storing, and backing up files on servers, CDs, zip disks, etc.
9  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.)

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 EFLteacher. 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, | 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 CAHAAPJAbBIH BOJIIHI'TIOTITI'D HET'T3IHAE IHEINVIETIH
KYPAEJII MOTIHAI ECEIITEPAI IIEITY TOCIJIAEPI

Anparna. Makana, 3JeMEeHTap MaTeMaTHKa Ma3MYHBIHJIAFbl MaHBI3]IbI
Macenenepain Oipi Oonblm TaOBUIATHIH Kypaedi MoTiHAI ecentepai «byTiH
caHAapAblH OeNIHTIIITITD HeTri3iHAe Hiemy Tociiiepine apHanFaH. JKammsl,
OCBI Ma3MYHJIaFbl KYPJIEIl MOTIH/I €CenTep HEeTi3iHEH TeHCI3IIKTEeP/IiH HeMece
TEHCI3JIKTEp JKYHECIHIH KOMETIMEH IICHIICTIHIHe MaKaJaJabl epeKIle KOHLI
aynapbutanbl. Con CUSKTBI, MyHAal Ma3MyHAaFrbl MOTIHAI €CenTep/iH, ecem
Tajamn eTill OThIpFaH »ayaOblH aHBIKTay Ja OHail mapya emec. Makanazaa, o
Mocelne e TalKbUIaHFaH. Makama, MaTeMaTHKaHbl OKBITYy —OJicTeMeci
CaJIaChIHBIH MaMaHJapbIHA, MyFaiimaepre, JOKTOpaHTTap MEH
MarucTpaHTTapFa *oHE MaTeMaTHKara KbI3BIFYIIBUIBIK TaHBITATHIH JKOFapPhI
CBIHBINITAp OKYIIbIJIAPbIHA apHAIIFaH.

Tyiiin ce3aep: ecen, Kypjaeli ecemn, MOTIH/II €Cel, MOTIH/I ecern TypJepi,
canmap, OYTiH caHjap, HaTypald caHJap, caHaapAblH OemiHrimTiri, OyTiH
caHJlapJblH OONIHTIIITIK Oenrijiepi, KOCHIHIBIHBIH OOJiHTILITIr, albIpMaHbIH
OOJIHTIIITIT], KOOEHTIHAIHIH OOJIIHTIIITII .

MareMaTuKanbIK MOCENeNepAiH IMNHACTI €H KOl 3epTTENTreH, OHTIMe
OosrraH, Tayac TYABIpFaH MocenenepiH Oipi - on MoTiHAI ecen. OHBIH J1a
e31HIK yIKkeH cebebi Oap. bip cesz0eH aiftkanma, onm cebem — MareMaTHKa
FBUTBIMBIHBIH Taiiia OONyblHA TIKENeW ocep eTKEH Mocese, ONl aJaMIap.IbIH
KYHZEJNIKTI eMipJeri TybIHJIaraH 1piil, YCaKThl MIceleNiepiH IIEeHIyre JereH
TaJINBIHBICEL. AJ, OYJI Karmaibl MaTeMaTHKa TUTIHE ayJapcak, OJ MOTIHJI
ecenTi memnry[1] mgeren ces.

Kanmpl MOTIHAI ecen TeH OHBI IIeNly TICUIAEpl JKalabl MaTeMaTHKaHBI
OKBITY 9JIICTEMECIMEH aWHAJIBICKAH FaJIbIMIAPABIH OapJIbIFBl J1a MIiKip
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OunmipreH, o3 malWbIMaaynapblH KenTipreH. Kazakcran xarmaiibiHoa oOHIait
FanbIMIapAblH  KaTtapbiHaa bunoco O, JloynerkyinoBa A, KocanoB B,
OcnanoB T >xoHe Oackamap Oosica, OpbIC TUIII FaNBIMAAPAAH OYJI Mocelere
Kanam taptkanpap ®puaman JIL.M, Iloiia [, baxenosa H.I', Komarus.
0. M, Jlyppe M. B, Capanues I'. U, Hdemumoa T. E, Toukux A.Il,
I'pynenos. 1. U, Kpynuu B.M xone Gackanap Gonsin Tabbutansi[1,2,5,6].
Aran anitkanna, ®puaman JI. M, Tloita JI CHAKTBI FaubIMaap MOTIHAI ecer
Typiaepimen[1,2]. koHe omapABIH HETi3ri cumarTaManapbiIMeH aiHajbicca,
I'pynenos. SI. W wmorinai ecemnke KoMbUIATBHIH Taian|6]. MocenenepiMeH
HIYFBUIAHFAH KOHE T.0.

Kanmel skoFapeiia aNTBUIFAH FaNBIMIAPABIH CHOCKTEpiH capamnray
OapbICBIHAAFEl KOPBITBIHIBUIAPBIH Oipi — OJ MaTeMaTHKa Ma3MYHBIHIAFbI
MOTIHII ~ ecenTepAiH TepT Typidi GYHKOMACHIHBIH  Oomybl.  Om;ap:
1.OKBITYIIBIIBIK, MOTIH/I ecenTep/i menry O0apbIChIHIA

OKYIIbLIap/ia MAaTEeMaTUKAJIBIK O171iM, OUTIK KOHE NaFabl KajbIlTacaabl.

2. TopOuenmik, MOTIHAI ecenTepil MmIenry OapbICbIHAAa  OKYILIbLIAPbIH
MaTeMaTHKaFra KbI3bIFYIIBUIBIFBI apTa/ibl, €HOCK e€Tyre AarAblIaHajlbl.
3. JlaMBITYIIBIIBIK, MOTIHII ecenTepii ey OapbIChIHAA OKYIIBUIAPIBIH
oiimay KaOineri AaMuabl, aKplI OW IC OPEKETIHIH TOCUIAEpiH MEHIrepe.
4. bakplIaymbUIbIK, MOTIHJII €CenTepiAl IIemy OapbIChIHAA OKYIIbUIap 63
OuTIMIIEpiHIH JIeHreiiH, 3 JaMyblH, ©3 O€TIMEH KYMBbIC xKacay
KaOlIIeTIHIH IeHreliid OuIeTiH OOJIaabl.

Kasipri ke3ne Hemece 0Oacka ce3llepMEH alTcaKk HOCTUHIYCTPHSIIbI

KoFamJia ocbl (yHKIuUsIapAbiH imiHeH eH MaHb3abichl JJAMbBITYIIBIJIBIK
¢byHKLUs OoBIN OTHIpFaHbl Oenrii. bi3 ycbiHbIN OThIpFaH, «byTiH caHaapAbIH
OOIHTIMITITI» HETi31HAe MIeNIIeTiH KYpAedi MOTIH/AI ecenTep/iH Typiepi MeH
ONapibl IIENly TOCUIAepi J9NI OChl MaTeMaThKa Ma3MYHIapbIHAAFbl MOTIHIL
ecenTepAiH AaMbITYIIBUTBIK (DYHKIUSACHIH iC )KY31HE achlpyFa apHajFaH JECeK
Karenecnelmiz gen ovnaiimbeiz. Cebebi, MOTIHAL ecenTepaiH Oy TYpiH IIenry
OapbIChIHAA KOJJIAHBUIATBIH CTAaHAAPTTHI ATOPUTM HEMECE TOCIN KOK. byTiH
caHJapAblH OOIHTIITITIIE op ecenTe op TYpJi JKaFmaiia KOJJAaHBIC
Tababl.
1. @akynbTeTKE MEKTEN OKYIIbIIApPbIHAH OHJIIPIC )KYMBICITBIIAPBIHA KapaFaH/a
600 eriHiM apteiKk TycTi. OKymsiap apacblHAa KbI3Jap CaHbl OHJIpIC
JKYMBICIIIBUTAPBI  apachlHIAaFbl KbI3Jap CaHBIHAH 5 ece Ko, all OKYIIbLIap
apachIHAarbl YIJap CaHbl OHJIPIC KYMBICIIBUIAPBI YJIIap CaHBIHAH N ece
ker, 6 <n < 12 (n — 6yTiH caH).
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Erep ennipic »xymbICIIBLIApHI apackiHIa YAap Kbizapra Kaparanaa 20-ra ken
0oJica, OTIHIIITEPIIH Kbl CAHBIH TAOBIHBI3.
Hlewyi:
X-OKYIIBLJIAp CaHbl, Y-0HJIIpylIijep canbl 6osckiH. OHAA, TEHACYIH allaMbI3.
x=y+600
Xy = 5Yx
Xy > Yk
y = 20 + Yk
{e<n<12
By TenneyneH okymisl yi1 6ananap, >KYMBICIIBI YII Oananapad n-ece Kol
€KeHIH OailkalMbI3.

Xy = NYy
620 —3yx= (20 + yx)n
620 —20n = (n+ 3)yx
620 —20n 680

— = - 20
y n+ n+3
3
680. Gourerinen GYTiH CaH MIBIFBIY 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
Xxy=620—3%48 =476 xx=5yx=05%48 =240
yitxy+ xx+ yy+ yx = 476 + 240 + 48 + 68 = 832

Bapieirer 832 ertinim.

2. ITapanka TiKk TepTOYpHILTHl KajibllTa, 24 capOa3iaH TypaTblH poTa KeJl.
Keitinnen, mapaaka OapibIKk cap0a3 KaTbica aaIMaMTBIHIBIFBI OENTisi OOJIbI.
[Tapanka KamfaH Kypamjabl KeleciZiell OpHajacThIpAbl, KaTapiap CaHbl
OipiHIIIMEH CaJlbICTBIpFaHa 2-re KeM, aj op KaTapAarbl jKaybIHIepJep CaHbl
26- ra apThIK. Erep mapaaka Oapnblk cap0a3 KaTbica anfaHzia, pOTaHBI Jp
KaTap/bIFbl capOa3aap caHbl KaTap caHblHAa TeH OoJaThIHAAN eTin
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OpHaJsIacThIpyFa 0oaymbl eai. Poraga KaHma xaybsHrep OOJIbI.
Hlewyi:
n—2)(n—2+26)<24n(n
—2)(n—24) <24n
n2 —2n—48<0
ni <8
n2< —6
[emimingeri OYTiH, OH apajbIKThI aTaMbl3.

1<n<7
24n = x2
24 -6 =144
bapawirer 144 conpnar.
3. Kitanmxanamarel FBUIBIMH KiTanTap CaHbl oJeOM KiTamTapabliH 11
OoJIiriHe TEH. 13
Kitanxanansl kemripy OapbIChIHA KiTaTapAbl €Ki Baronra Theni. bipinmri
BaroHfa FBUIBIMU KiTalTap.bIH 1 0eJIiTi XKoHE 9/1e0u KiTanTapablH 18
Oomiri 15 19
1

THENl. AJl €KiHII BaroHra oAeOM KiTanmTapAblH + GeJiri >KoHE FhUIBIMHU
19

KiTanTapIbIH 14 Geniri tuenai. Erep OipiHII BaroHAarbl JKaJIbl KiTall CaHBI
15
10000-man xeom Oosca, an ekimmr Barorga 10000 kitamrad a3 KiTam THEITEH

0oJica, op KiTam TYpiHEH KaHINa KiTanTaH OOJIFaHbIH TaOBIHBI3.

Llewyi:
X —oJ1ebu KiTanrap CaHsbl,
Y —FBUIBIMH KiTanTap canbl 60schiH. OHAa,

11
y:Ex
1 18 11 18
_y+_x>10000  ___ x+4 x>10000
1 *
(15 7 Té{ll 9
14, __ %0800 11* x4+ 1x<10000
— T
5t 19 9
13 *
15

X,y OyTiH caHzap (KiTaIl caHbl)
Hemexk, x-15,12,19 canmapbIHBIH ecemiri
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x-3705 eceniri 601yBI mapT
11 18

x __x>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
Och1 apanbiktarbl 3705 ecemiri 11115

x=11115
11
y=_—11115 = 9405
13

11115 —onebu kiTanrtap caHsl,
9405 —FBUIBIMH KiTANITap CaHBbI.

1. bipiHmi KopamTa KbI3bUl IIapiap, eKiHIII KopanTa Kek Imapiap Oap.
Kp13b11

mapyap CaHbl KOK Iapiap CaHbIHBbIH %&miriﬁe TeH. KopanrtapaaH KbI3bUl

mapJiapablH 3 -1H, aJ KoK IHapJ'IapJII)IH—Z-iH anpin tactaapl. Con ke3ne OipiHIIi
7 5
kopanTa Oapibirbl 1000-HaH a3 map, exinmi kopanTta 1000-HaH ken map Kasjibl.
Bacrankpiia op Kopanrta KaHia mapaaH 605617

Hlewyi:

X-TIapjap CaHbIHBIH KaHai fga 0ip Oesiri OOJICHIH ACNIK. X-€Cel /-Te )KOHEe

5- ke 0OJIyBI KEepek.

bipinmi xopanra 15x map, exinmn xopanra 19x map 6ap.

x ecenl 7*5 OonFaHaplkTan x = 15y
4

1) 15x = - <1000

4
15%35 - y <1000
7
300y <1000
1
y<3-
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3
y=<3
3

2) 19« *; > 1000

19 35 *— > 1000
5
399y > 1000
202
y>2
399
y=3
bipiami kopanta 15x = 15 * 35 *3 = 1575;
Exinmi kopanta 19x = 19 * 35 * 3 = 1995.
2. M O>KOHE N HATypaJl CaH JKOHE JYPHIC KBICKAPMAWTBHIH O6JIIIEK.
m_ 3n—m
n
5n+2m
Oesmeri KbICKapaThIHBI OenTiii OoJica, KaHAai HaTypajl caHJapra KbICKapTyFa

Oomnanpl.
Hlewyi:
M — nypeic KbICKAPMaNTBIH OeIek, m < n

n

EYOB(m, n)=1

3n—m -IypbIC KbICKAPMAaNUTBIH O6IIIeK OOJCHIH, OHIA
5n+2m

EYOB(3n—1,5n+2m) =k >1.

Onmaii 6onca 6i31e d k9He e HaTypall caHaapsl Oap.
3n—-m=k=+d
Sn+2m=kxe
EYOB(d, e)=1
3n—m=kx*d
n+2m=kxe

1) ilSn—5m=5k*d
Sn+6m =3kx*xe
6m — (—5m) = 3ke — 5kd
11m = k(3e —5d)
k(3e—5d)
m =
11
6n — 2m = 2kd
2){5n+2m=ke +
11n = 2kd + ke
1In=k(2d +e)
k(2d +e)
n =
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EYOB(m, n)=1 ekeni Genriii, m, n HaTypaj caniap.

k ymiin exi >xarmait 6ap:

1) Erep k  1l-re OenmineriH HaTypanm caH Oonca, omma k = 11
001aThIH

m,n —HaTypaj caHziap;

2) Erep k 11-re Geninbece, onna 2d + e xxoHe 3e — 5d 1l-re Gemninyi

kepek. bapnbik maptTel eckepeek k = 11.

Kayabwr: 11.

6.  Tamankeprnep ym kyH Ooifbl OipHeIIe ayIUTOPHsIA TECT TANCHIPIBL. Op

ayIUTOpUsTA KYH CallblH €MTHUXaH TalChIPAThIH YMITKEpJIEpP CaHbl ayJUTOPUS

canpiHa TeH Oongel. Erep emTuxanmap Oacka KopIiycTa eTKi3iice, OHJa

opanapzbl KYH cailblH Oipel ayIuTopusiIap bl Maijanana OThIPHII, €Ki KYH/Ie

oTKi3yre 0Oonaabl, 9p KyHI OTBIpFaH ayAUTOPUSIAFbl KaTrap CaHbl MEH

CTYIEHTTEp CaHbl Oip/el eTilm OpHANACTBIPbUIA/BI KOHE KaTapAarbl ajgamaap

caHbl aynurtopusiiap caHbiHa TeH. Ocbl mapTTap OOHBIHIIA eMTUXaH

TarnchIpyFa 00JIaThIH YMITKEPJIEPAIH €H a3 CAHBIH TaOBIHBI3.

Hlewyi:

BipiHmii »oHe eKiHII KOpIycTapAarbl ayAUTOpPUsIIAp COMKECIHIIE caHbl N

koHe k OosiceiH. Conpa Bipinmni mapTka colikec MbIHAHIAW TEHIEY KYpyFa

Gomamel: 3-n2=2-k°3

TenaikTiH col karbl 3-ke OeniHel, 1eMeK OH >Karbl Ja OelniHyl kepek. Cebeoi

ayauropuss caHbl HaTypan caH. Coa cekuUlli, TEHIIKTIH OH XaFbl 2-Te

GOIiHTEHTIKTEH, COTT KaFbl Aa 2-re Gemineni. Corna, 3 - n 2 i2, 6yman n 2 2-re

OeoJiHeTIHI HIBIFAnAbL, JgeMeK oJ1 4-ke ne Oeomineni. CoHma TEHAIKTIH OH JKarbl

na 4-xe OemiHeni, oHal xaraaii Tex k { 2 6onranga opsiHaanansl. Oceinan k

= 6l, I € N. TaObutran k-HBIH MOHIH TEHJIKKE amapblll KOWBIM, 3-Ke

KbicKapTcak, n 2 = (12 - [) 2 Tegaeyin anamei3. Conia N KaObUIIARTBIH €H Killi

MoH | = 1 OosraHza xoHe on 12-re TeH. Opi Kapail aOUTYypHEHTTEp CaHBIH

Tarcak ®KeTKuTKTi: 3 + 122 = 432,

7. bakmagan KuHaJIFaH KapObI3lapbsl KOHTeWHepiepre Oipieil erinm caiibl.

bapnbik KoHTeHHepaepaiH YyuTeH Oipl MallMHaFra THENIreH Ke3[e, THEITreH

KOHTEWHEpJep caHbl Oip KOHTEHHepneri KapObI3gap CaHbIHA TEH EKeHl

Oenruti Oonnpl. bapnelk JkMHanmFaH KapObI3AbIH OecTeH OipiH  JYKEH

OipHelIe KyHJE caTThl, KYH caiiblH Oipjieil Memmiep/eri KapObl3 caTblUIbl, OyJI

CaThUIFaH KYHJICpP CaHBIHBIH KBaJpaTbiHa TeH. EH a3 jxuHayra OOJIaThIH

KapObI3 CaHbl KaHIIa?
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Llewyi:
X —KOHTEHHep caHbl, Y —0ip KOHTetHepAeTi KapObI3 CaHbl, Xy —KaJIIIbl
KapObI3 CaHBI.
Bipiami mapT 60lbIHIIA,
1
-x=1y3
x = 3y.
Exinmi map 6oiibiaina,
1 xy —KapObI3 a KyHzae catbuiipl. bip kyHae XY kapObI3 caThUIIbI

xy S5a

y —0ip KOHTEWHepAeT1 KapObI3 CaHbl O0IFAaHIBIKTAH, HATYPaJ CaH 0Oyl
KepeK
a = 15 GosnraH Ke37e OpbIHIaTabl.

5+ 157
\/T: 75

—\’ _—
y=750ip koHTelHepmeri KapOwbI3 caHbl, X =3y =3 *75=225
— KOHTENHep

x =3y
xy =75 %225 = 16875 kapObI3 keM JIeTeH/Ie )KuHayFa O0abl.

bi3, yChIHBIN OTBIpFaH Makanajaa, «OyTiH caHIapJblH OJIHTIIITIr» Heri3iHie
HISUTUIETIH KYpAEi MOTIH/I €CenTep/i TEOPHUSIIBIK JKOHE MPAKTUKAIBIK TYPFbIIaH
Tangayra Kyl cajblk. OpuHe, 0ip Makajia KeJeMiHae MyH/Aail ayKbIMIbI Macelne
©3 ILEMIIMIH TOJIBIK TaybII KEeTE/1 JIereH Oi/laH 013 ayJIakIbl3 kKoHE 1€ 07 MYMKIH
emecre. JlelWTypraHMeH, Ocbl TajnAayAblH ©31 Oipa3 KOPBITHIHABI TYXBIPHIMIAP
’Kacayra Heri3 OOJIBbIIT OTHIP.

1. byTin canmapapiH OOMIHTIITIIT HETI3IHAE MICMIUICTIH KYpPJedl MOTIHII
ecenTep/l menry OapbIChIHAAFbl OKYIIBUIAPBIH KUHAJIATBIH Mocelenepaid Oipi
ONapIblH OONIHTIIITIKKE OalTaHBICTBl TEOPHSUIBIK MaTepUaNIapIbl IKETIK
MEHrepMeyiHeH Jer TYKBIPBIMIayFa 6omazpl.
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2. Erep moTiHAl ecen mapThIHAa HeMece TajaOblHIa, «KEM eMec», «apThIK

eMeCc», «CH a3 MOJIIEepiH» XoHe T.0 JereH CHUSKThI TEHCI3JIKKEe Kapara

alTBUIATBIH CO3 TIpKecTepi Oojca OHAAa MYHJIAl MOTIHAI €cel HEeTi3iHEeH

OoJHHIIIITIKKE OalIaHBICTI OOJIBIIT Kee .

3. XKanmer Oimim OepeTiH opTa MEKTEN MaTeMaTHKa Ma3MYHBIHAAFbl OYTiH

caHJap.IbIH OOJIIHTIIITITI, COJI CUSKTBI KOCBIHJIbI MEH aiibIpMaHbIH, KOOSHTIH/II

MeH OeMiHIIHIH XoHe T.0 OeNIHTIIITIK Macenenaepal KapacThIPYyAblH ayKbIMBIH

KEHEHTY KepeK JIel 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
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.

of this kind. This issue is also discussed in the article. The article is

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

K. Kativinbaes', A.E. Hnvsc?
1YHnBepcheT umenu Cynelimana Jlemupens, Kackenen, Kazaxcran

2Ikona 3epaenu, llIsimkenT, Kazaxcran
*e-mail: dzhanbulat.kayinbayev@sdu.edu.kz

METO/AbI PEHIEHUS CJIOXKHBIX TEKCTOBBIX 3AZTAY HA
OCHOBE «(IEJIMMOCTHU IEJIBIX YUCEJI»

AHHoTanusi. CraThsd TMOCBAIIEHA METOJAaM PpEUIEHHUS  CIOKHBIX
TEKCTOBBIX 3a7au Ha OCHOBE «O JETUMOCTHU LIEJIBIX YHUCET», KOTOPasl ABISAETCS
OJIHOM M3 BaXHEHMIIMX 3aa4 B COJEPKaHUM DJJIEMEHTapHOW MaTeMaTuku. B
IIeJIOM 0c000€ BHUMAHHUE YJIENSAeTCs TOMY, YTO CIOXKHBIE TEKCTOBBIE 3a/1a4d
TaKOro COJEpKaHUs PEIIAIOTCS B OCHOBHOM C IIOMOIIbIO HEPABEHCTB WJIN
CHCTEM HEepaBeHCTB. TOYHO Tak K€ HENIErKO OIMpPENeNIHUTh OTBET, TPeOyeMbIit
TaKUM TEKCTOBBIM OTYETOM. OTOT BOIPOC TaKXKe OOCYKIaeTrcs B CTaThbe.
Crarps mnpeaHasHaueHa Ui CIIELUAINCTOB B obacTu METOJUKH
oOydeHuss MaTeMmaTuKe, IpernojaBaTesiel, JOKTOPAHTOB M MAarucTpaHTOB, a
TaK)Ke CTapUIEKIACCHUKOB, HHTEPECYIOUIUXCS MaTEMaTUKOM.

KiroueBble ciioBa: 3ajmada, ClOXKHasl 3ajada, TEKCTOBas 3a/ada, BHUJBI
TEKCTOBOM 3aJlay, 4uCia, LEIble YHUCIA, HATypajbHBIC YUCIA, IEIUMOCTb
YuCeJl, MPU3HAKU JEIMMOCTH UENbIX YUCEN, AEIMMOCTh CYMMBI, JEIUMOCTb
Pa3HOCTH, JEIUMOCTb YMHOXKCHUS.

Kenin myemi 26 Maycvim 2022
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TEHCI3AIKTEP KYPACTBIPY HEI'IBIHAE HNEINIJIETIH KYPEJII
MOTIHAI ECEIITEP ’)KOHE OJIAP/JIbI HIBITAPY TOCIVIZEPIHIH
EPEKIIEJIIKTEPI

Anaarna. Makana, 3J€MEeHTap MaTeéMaTUKa Ma3MYHBIHIAFbl MaHbI3/IbI
MaTepuaiaapabH Oipi OOJBIT TAOBUIATHIH TEHCI3IAIK MOCEIIECIH MOTIHAI ecell
TYPFBICBIHAH KAapacThIpyFa apHaJIFaH. by xarnail apKbUTBI MaKalia aBTOPJIAPI
TEHCI3MIK JKOHE TEHCI3MIKTEp JKYHenepi MocelenepiHiH KYHAETIKTI emipaeri
KOJIJIaHBLTY KaFJainapeiHa ToKTanaael. Coll CUSKTHI MaKanajaa, TEHCI31K jKOHe
TEHCI3IIKTEp KYyHelepi apKbUIbl MISHIUICTIH 9p TYPJi MaFbIHAJaFrbl Kypieni
MOTIH/1 €ceNnTepAiH Ma3MyHbl MEH OJIapJbl LICIIy TOCUIAepl TalKbUIAHFaH.
Makana, MaTeMaTHKaHbl OKBITY OJICTEMECI CallaChIHBIH MaMaHJapbIHa,
MYFaimMiepre, JOKTOPAHTTAP MEH MaruCcTpaHTTapFa apHaIIFaH.

Tyitin ce3nep: Ecem, MoTiHII ecemn, MOTIHAI €cell Typiepi, TEHCI3MIK,
TEHCI3JIIKTEPAIH KacueTTepl, TEHCI3AIKTIH aHbIKTaMachl, TEHCI3AIKTEp XKylecl,
CaHJap/ibl CAJIBICTHIPY, OPHEKTEP/Il CATBICTHIPY, TEHCI3AIK apKbUIbI MICIUIETIH
MOTIH/I1 €cell, TEeHCI3AIKTep JKyHecl apKbUTbI MICHIUIETIH MOTIHAL €cel, TEHCI3IK
TMIeH TeHJIey apKbLIbI IICTIITIETIH MOTIH/II €CeTl.

Marematukagarbl MOTIH/AI €CENTEPHiH Kem Oelliri TEeHJIey HeMece
TEHJIEYJIep KYHECIH ecell MapThlHa COMKEC Kypy HETi31HJE HICIIIETIHI aHbIK.
ConpiMeH Oipre, mMaTeMaTHKaJa €cel IapThlHA COMKeC TEHCI3MMIK HeMece
TEHCI3JIKTEp IKYMECIH, COJT CHSAKTBl TEHCI3MIK TeH TeHJEydl KaTap
KYpacTBIPY/bIH HETi31H/Ie MIeMIiJIeTIH MOTIHII ecenTepAin kyieci ae 6ap. by
OarpITTarel MOTIHI ecentepli, baxxenosa H.I' Men OnoeBueBa M.I" eki Tomnka
Oeneni.

A) Exi epHEKTI calbICThIpyFa apHaIFaH MOTIH/I ecenTep;

O) TeHcizaik HeMece TeHCI3AIKTEp KYHeCiH, COJ CUAKTHI TeHCI3IIK IEeH
TEHEY/i KaTap KypacThIPy/bIH HETi3iH e MenieTin MoTiH i ecenrep|6].

bipinmi >kargaiiiarbl MOTIHII ecem TYpiH Iiemy OapbIChIHIA
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TEHCI3/IKTiH AHBIKTaMaChl HeMece TEHCI3AIKTEePAIH KacuerTepi
naiganaHeiagel.  AJ, eKIHIN JKaFgadgarbl MOTIHII €cem  TYPIH IIelry
OapbIChIHIA MOTIH/II €CENTETI MAIIMETTEP/II 3ePTTEY MICEJIECIHE epeKIle Ha3ap
aynapy kepek. CoJ CHUsSKTBI, MYHJa €Cell MIeNIMi HaKThl HeMece KaHzaia 0ip
apaJIbIKTaFbl 0apJIBIK MOHIEP OO0Tybl MYMKIH.

1. Bip yakpITTa XYMBIC ICTEWTIH €Ki MAaIIMHHUCT KOJDKa30aHBI KeM
nereHyie 2 cararra Oachln mbIFapa anazsl. Erep Tex OipiHIII MAIIMHUCT KYMBIC
icTedTiH OoJica, OHAA KOJDKa30aHBl KaiTa OAachlll IIbIFApy YINIH EKiHII
MalllMHUCTKE KaparaHja 3 caraTKa a3 YyakelT Kaxker Oomaapl. Exinmmi
MAIIMHUCTTIH KOJKa30aHbl KalTa Oachlll IIBIFApy YaKbIThl KaHIAal MOHEP
KaOpU1Iai anamsl?
bepinreni:

[
[N
o~
|
w

1-mammua

2-MallnHa 1 1 t
T

Oipre 1 + t>2

Memryi:

1 1 2t—3
+_=
t—3 ¢ t(t—3)
1

tGipre =—2¢-3 =2

t(E=3)
t(t—3)
2f=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]
Kayabsor: t € [6; +a] — 6 caraTTan KeM emec
2. A HykTeciHeH B HYKTeCiHe TYpaKThI KbUIIaMJIBIKIICH KeJle JKaTKaH MOWbI3
cemadopaa 16 munytka xigipeai. Cemadopnan B HykTeciHe JeiiHT1 KAIIbIKTHIK
80 kM. KinmipymeH keifin >xpuimamMablKTel 10 km/carF apTThipca OacTamkbl
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KBUIIAMJIBIKTBIH KaHJal MOHJEpiH/Ie noiipl3 B HykTeciHe OenriyIeHrey
yaKbITTaH KeIIiKTipMei xerei?

bepinreni:

X-KBUIIAMIBIK

X+10 — )KBUTIaMIBIKTHI A TTHIPFAHHAH KEHIHT1 KBUIIaMIBIK

t=80— sxocmapnaraH yakbIT
X

t=-80 - >kOFaNTKaH YaKbIT
x+10

TaOy kepek: [Toe3n 6acTankel )KbUTIAMABIKTBIH KaHIall MOHIH/IE ITYHKTKE 97T
YKOcTIapJiaHFaH Mep3iMe Keei

enryi:
80 80 - 4
x x+10 15
20 20 1
- >
x x+10 15
300(x+10)-300x > x(x+10)
300x+3000-300x > x2 + 10x
x2 + 10x-3000<0
x1 = —60 x2 =50  KpUIIaMIBIK TEpic caH OonMaraHIbIKTaH X = 50
KayaOsr: X="50 ¥ 0acTanKbl )XbUIIAMIbIK
car

2. Exi A xoHe B CYHBIKTBIFBIHBIH KOCIIACHIH JAalbIHIAY YIIIH OPKaHCHICBIHBIH
CHIMBIMIBUIBIFBI 15 UTp GOJATHIH €Ki BIABIC AJIBIH]IBI XKOHE BIIBICTHIH 1LIIH/E
6ap >xofbl 151 A cyiibIKTbIFEI 607/161. CoflaH KeiH OlpiHII BIABICTHIH YCTiHE B
CYMBIKTBIFbI KYHBUIBIN, apaiacTbIpy Kyprizuil. OckllaH KeiiH eKIHII bIJIbIC
O1piHIII BIABICTBIH KOCHACBIMEH KOFapblFa AEiH TOATHIpbUIAbL. ColaH KeiiH
eKIHIII BIJIBICTaH aJbIHFaH KOCHaHBIH OlpiHII O1-Te KyHbuiasl. OchlaH KeillH
OlpiHIII BLABICTA EKIHLIITe KaparaHaa | JuTpre apThlK A CYMBIKTBIFBI OOJIIBI.
Exinmni sipicTa 6acTankplaa Helle JUTP A CYHBIKTBIFBI O0JIbI?

bepinreni:
Bacweiaa 1- piBIC 2- BIITBIC
X nump A 15-X aump A
1- pibicka B Konr-must A:1L5
CYMBIKTBIK 15 nuTp >kanmel
KYS1IBI
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2- piztbicKa 1- 15-X TUTp HKAaIIIBI X li milgp KAJIIIBI A
* —
BIIBICTAH X (15 — x)aump A ( 15 x) +( X) JHUTP
> 15 15—x 4 xxx
CYMBIKTBIK Konr-miust A=
Kbl T
2- BIIBICTaH X © X2
15—x) + 15—
1- sbicka 6| & ( %) 15 ( X (15 —x +E)
J CYMBIKTBIK n Xz) nuTp A 6
KYSIbI 15 ~T5 (15—x
15-x+6=21-X aUTp >KaJIIbI 4 fl—zg) auTp A
9 X2
)+ 1
[eryi:
o X 6 x2 9 X2
_ (15-x)+__ (15—x+_ )=__ (15—-x+_ ) *1
{15 15 15 15 15
21-x<15 x=>6
2 2 6x2 6x
X-% 46- 65 420 = 9% 43 41— _—~4 _—4=0
15 15 75 15 75 15 15

-6x2—66x—60=10
x>+ 11x+10=0
X=10x=1

x>6 6onranabIKTaH X=10

XKayalnr:

1-cocyara 101, 2-cocynra 51,
3. Kememi 1200 m 2, 1400 m * sxone 1600 M * GacceiHaepai TONTHIpyFa 0o bl
OipiHm 6acceitn OipiHmI KyObIpMeH, ekiHiIi 6accelin Oipinmi KyOsipmen 800 m
°, cofaH KeiH exiHm KyosipMeH 600 M °, yrriHmni 6acceiiH, 6ipiHII KyObIpMeH
700 M3, exinmi KyOsipmen 900 M °. Bipinmn KyObIpAbIH ©HIMJIUIII eKiHI
KyObIpra kaparanaa 400 m * / car a3. Kait 6acceiiH Te3ipek TONTHIPbUIAJIbL. erep
exinmn KyOepabiH eHimaitiri 700 m * /car kem emec, Oipak 1100 m * /car kem
6onca?
Bepinreni:

1 6acceitn 00bemb1 — 1200 m3
2 Gacceitn o6vembl — 1400 M3
3 bacceiin 06bemsl — 1600 m3
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X1- O1piHII KYOBIp OHIMALIIT]
X2- eKiHIII KYObIp OHIMILTIT
Bipinmii 6acceitnai 6ipiHIIi TpyOaMeH TOITHIPAIbI
Exinmi 6acceitnni 800M3 Gipinmni kyOsipMeH sxaHe 600M3 exiHII KyObIpMeH
TOJITHIPAJTBI
Yurinmi 6acceitnai 700m3 Oipinmni kyOsipMeH skoHe 900M3 exiHIm KyObIpMeH
TOJITHIPAIBI

3

Exinmi kyObip eHimMaitiri 6ipinmi KyOeip eHiMautirined 400 ¥ xerr.

car

Taly kepek

3

3
- - . . . e . M
Kaii 6acceiin Te3 Tonaapl erep exinmr Kyosip eHimaimiri 700 M-<x 2<1100
car car

[Memyi:

{703(C)1<+xt(£1:1(3)6(2) oceiian 700 < x1 + 400 < 1100 6yn

1 GacceitH X1 KYOBIPMEH TOJNTHIPAIBI 300 < x1 <700

2 Gacceiin * Geuiri x KyObIpMeH, 3 6etiri X KyObIpMeH

7 1 7 2

300 <'x <700 700 <%x <1100
71 72

525 < x1 <1225 1633 < x2 < 2667

2158 < x1 + x2 < 3792

3 bacceitt- Gogiri x1 KYOBIPMEH,— Geriri x2 KyObIpMeH

16 16
300 < 00 00 <’
<—x <7 700 <_ 4, <1100
16 16
686 < x1 < 1600 1244 < x2 < 1956

1930 < x1 + x2 < 3556

Kayabr1: Ocpinapra Kapamn 2 6acceifH Te3 TOATHIPbUIATHIH O11ceK 60aabl.
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4. OH KpICKapPTHIIMANHTHIH OOJIIEKTIH 06J1iM1 OHBIH aTbIMBIHBIH KBapaThIHAH
Oipre apThIK. AJBIMBI MEH O6JTiMiHE 5-TEH KOocca, OH/1a O6IIeKTiH MoH1 1-AcH
2

YJIKeH 00J1a]Ibl, alTbIMBI ITeH 061 OeTiMiHeH 2-Hi a3aiiTca, oHAa OOJIIeKTIH MOH1

1 -nan ynken 601a/1bl. BONIEKTIH aTbIMBIH TAOBIHBI3.
10

bepinreni:

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

b
a—2 > 1
TabOykepek: a-? Wemyi: {727~ T oepypan{ 102 —20>b—2
at5 > 5 10a + 50 > 5b + 25
b+5 10

OCBLIaH {1100;; Sbbt 1285 a-nmapel KeIcKapTkan ke3e 4b< 43 oceiman b< 10.75

»KoHe b-HbIH KaObLIIANTHIH €H YIKEH MoHIH anambi3 o 10.

a+1=10
a’=9
a=3

KayaOb1: a=3

5. Exi sxyMbICIIBIHBIH opKaichIchl 60 Oipaeit OemikTi xacaabl. Omapabiy
OpKaichIChl TYpaKkThl oHIMAUTIKIEeH anramkel 30 OOiKTi JKacaabl KOHE COJ
yaKpITTa €KIHIIl JKYMBICHIBIHBIH ~ OHIMIUTI  OipiHINI  YKYMBICIIBIHBIH
enimautirinex 20% sxorapsl 6omapl. ComaH KeiiH O1piHIII )KYMBICIIBI CaFaThIHA
Tarbl 2 0OIIIKTI, aJl eKIHIIICI caFaThIHA TaFbl 3 OOMIKTI Xkacaif 6actansl. bipinmni
MKYMBICIIIBI OYK1JI TariCblpMaHbl OpbIHAAYFa KeMiHze 5 carat 30 MUHYT
AKyMcabl, all eKiHuIicl - 4 caraT 30 MUHYTTaH acraiipl. EKIHII )KyMBICIIBI
YKYMBICTBIH O1pIHIII KapTHICHIH/IA CaFaThIHA Hellle 06JIKTI OpbIHAAIbI?
bepinreni:
X- O1piHIII )KYMBICIIIBI OHIMALIIT]
y=1.2X eKiHIII >KyMBICIIIBI OHIM/ILJTIT]
Taly kepek: X-01piHILIi >KYMBICIIBI OHIMIUTITH
Y- eKIHIII KYMBICIIBI OHIMIUTITIH

[Hemryi:

BipiHmn )kyMBICIIBI )KacaFraH >KYMBIC:

30 30
T x¥2

> 5.5

-5.5x24+49x+60=>0
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-(x+12) (x-10)= 0
11

0<x<10

ExiHII )KYMBICIIBI KacaFaH KYMBIC:
30 30
7+ y_l_—3S 4.5

-9y2 + 2§y+ 180 <0

yi=- ; y2 =12  OHIMIUIK Tepic caH OoJIMaraHAbIKTaH y>12

x<10 x <10

{ ochLIaH { x<10

Oy {
y =12 1,2x =12 x =10

X=10 GipiHIIi XKYMBICIIBI OHIMJILUTIT
y=12 exiH1Ii >KyMBICIIIBI OHIMILTIT]
KayaOp1: X=10 OipiHIIi >KYMBICIIBI O©HIMILIIT1
y=12 eKiHII )KYMBICIITBI OHIMILTIT1

TeHcizaikTep KypacTbIpy HETi31H/Ie MIENIIeTIH KYypeli MOTIH/1 ecenTep
YKOHE OJIAPIBI IIBIFAPY TOCUIIEPIHIH ePEKIICITIKTepl OaFbITBIHAAFBI MOCEICIIEP i
KOPBITBIHBLIAN KEJIE aUTapbIMBbI3:
1. TeHci3niK ’KoHE TEHCI3AIKTEp KYHENIepiH KYpacThlpy HETi3iHJe IIEHIJIETiH
MOTIHJII €cenTep Ka3ipri MareMaThka MoHAepl Oarmapiiamanapbl OOHBIHIIA
HETi31HEeH TeK KaHa CEri3iHII ChIHBINTAFbl «TeHCI3MIKTep» TaKbIPHIOBIH OKBII
yipeHy 6apbIChIHA FaHA KapacThIpbUIa/bl. byl skarait ocbl OaFbITTaFbl MOTIH/I
ecenTepAl LIenly Kaiibl OKylIblIapaa 0epik OUTIKTUTIK KaJIbIITaCThIPyFa HET13
O6ona anmaiigel. Conm cebenTi, OChl Ma3MyHIaFbl MOTIHAI e€cenTepai
MaTeMaTHKaHbI OKBITY/IBI OH OOMBIHIA KapacThIPy KEpeK.
2. TeHCI3/IK XoHE TEHCI3JIKTEp KyHenepiH KypacThlpy HETi3IHJe LIeHIUIeTiH
KYpJeIi ecentepal menry 0apbeIChiHaa MUGPIIBIK pecypcTapabl Maiaanany oi1im
AIyIIBUTAPABIH MOCEIEH1 KAKChl TYCIHYIHE KOMEKTECEI].
3. TeHci3AIK *KoHE TEHCI3AIKTEp KyHenepiH KypacThlpy Heri3iHjae MIeIiIeTiH
MOTIHII KypJeni ecenTepii IIeHIyAiH op TYpJl Tociamepl >kailnel OutiM
IyIIBIAPIBIH TaHAAy HeMece KOJJaHOadbl KypcTap YCBIHY KOJJIApbIH
13J1eCTipy Kepek Jer OlIaiMbI3.

Maiinananran oneduerrep Tizimi

1. Kaiisin6aeB XK.T. XKarteiry, ecen ... «Marematuka xone dusuka
xypHais» Ne3, 2017. 2-4 6.
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METHODS OF TEACHING STUDENTS TO SOLVE COMPLEX TEXT
PROBLEMS SOLVED ON THE BASIS OF DRAWING UP
INEQUALITIES

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
inequalities and inequalities. The article is intended for specialists in the field of
methods of teaching mathematics, teachers, doctoral and master's students
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properties of inequalities, definition of inequalities, system of inequalities,
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inequalities, text problem solved by a system of inequalities, text problem solved
by an inequality and an equation.

JK. T. Kaiivinbaes', C.H. XKanuszaxoea®
Yyausepcurer nmenn Cyneiimana Jemupens, . Kackenen, Kazaxcran
2TOO «Axapy» getckuii can, . llIpiMkenT, Kazaxcran
*e-mail: dzhanbulat.kayinbayev@sdu.edu.kz

METOJIUKA OBYYEHUA OBYYAIOIIUXCA PEHIEHUIO
110


mailto:dzhanbulat.kayinbayev@sdu.edu.kz
mailto:dzhanbulat.kayinbayev@sdu.edu.kz

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

CJIOKHBIX TEKCTOBBIX 3ATAY, PEITAEMbIX HA OCHOBE
COCTABJIEHU S HEPABEHCTB

AnHotamus. CraThs TOCBsIIEHA MpoOJIeMe HEpaBeHCTBa, KOTOpas
ABJISIETCS. OAHUM M3 BAKHEUIIMX MATEPUAIIOB B COAEPKAHUU DIIEMEHTAPHOU
MaTeMaTUKH. B »TOM KOHTEKCTE ABTOPbI AKLHCHTUPYOT BHHUMAHHUC Ha
MPUMEHEHUN HEPaBEHCTBAa U CHCTEM HEPAaBEHCTB B IMOBCEJIHEBHOM >XM3HH. B
CTaThbe TaKXKE pPACCMATPHUBACTCS COJAEPKAHME CIOXKHBIX TEKCTOBBIX 3a/lady
pPa3HOro 3HAUYEHUS M CIIOCOOBI UX PELICHHUS C TOMOIIbIO CHCTEM HEPaBEHCTB U
HepaBeHCTB. CTaThsl mpelHa3HayeHa JJisl CIIeHUAINCTOB B 00JacTH METOAMKHU
O6yquI/I$I MaTEMAaTUKCE, HpenoaaBaTeneﬁ, JOKTOPAHTOB U MAaruCTpaHTOB.

KuroueBrble ciioBa: 3a1aua, TEKCTOBas 3a7a4ya, TUIBI TEKCTOBBIX 3aJad,
HEPAaBEHCTBO, CBOMCTBA HEPABEHCTB, OIPEAEICHUE HEPAaBEHCTBA, CUCTEMa
HEPAaBEHCTB, CPAaBHEHUE YHUCENl, CPAaBHEHUE BBIPAKEHUH, TEKCTOBas 3ajauya,
peliaeMasi HEpaBeHCTBOM, TEKCTOBas 33/1a4a, perraeMas CUCTEMOM HEpaBEHCTB,
TEKCTOBAs 3ajjaya, perraemMasi HepaBEHCTBOM U YpaBHEHHEM

Kenin mycmi 26 Mayceim 2022
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INEHBEP MEH JOHTEJEKKE BAWJIAHBICTBI KYPIEJI
ECENTEPIIH BEPLITY TOCLIAEPI )KOHE OJAP/BI LIELTY
"KOJIIAPBI

AngaTnma. Makama, 3J€MEHTap TEOMETPUS  Ma3MYHBIHIAFbl
MaHBI3JIbI Macesieniep  OOJIbIN TaObUIATHIH MIEHOEP MEH JOHTEIEKKE JKOHE
oJylapra OalIaHBICTBI KYpIEIil €cenTepli SNy )KOJIIapbiHa apHainFaH. JKamms
OyJ1 OaFBITTaFBIKYPACITI ecernrrep, Oip meHOEp SKIHIITI meHOepIiH
iminae 6onFanaarbel(MYHBIH 631 €K1 TypJTi O0JIBII Kelle i), eKi meHOepiH Oip FaHa
opTak HykTeci OonFaHaarpl(OyJ1 sKaFaaiablH Ja eki Typi 0Oap), eki
meHOEP/IIH €Ki HYKTee KUJIBICYBl  KOHE €Ki IIeHOep/IiH OpTaK HYKTecl
OoJIMalTBIH JKaFailnapael KaMTHabl. OChI KafFnalinapabIH apOipeyl YIIiH
KYpJeJi ecentep/i menry  Koiuapbl  TankeuiaHaabl. CoJl CHSIKTBI, MaKaiaia
Oacka n1a hurypanap/ b meHOepre Tel xKoHe ChIPTTal ChI3bUTYBI OOMBIHIIIA A
KYpZeni ecenrep KaMTbUIFaH. Makaia, MaTeMaTUKaHbl OKBITY 9JliCTEMeEC]
CaJIaChIHBIH MaMaHIapblHa, MYFAIIIMJIEpTe, TOKTOPAHTTAp MEH MaruCTpaHTTapFra
apHaJFaH.

Tyiin ce3nep: IllenGep, meHrenek, xaHama, KHIOIIBLOPAA,
EHOEP/IIH ~ Y3BIHJBIFBLIOHTCIICKTIH ~ ayJlaHbl, >KaHaMaHBIH  KacHeTTepi,
KHUIOIIBIHBIH KACHETTEP1, XOPAaHbIH KACHETTEP1, IEHOEPIEP IIH OPHAIACYHI.

Kanmer MaTemaTukaga HeMece OHBIH Oip cajachkl TeOMeTpusia meHoep
MEH JOHIeJeK YFhIMIApbl JXKOHE oJlapFa OalIaHBICTHI TaWbIMIAyJap MEH
TYKBIppIMAAp ©3iHme Oip omem Jjeyre Oonaabl. Kywzaemikti  emipae
KOJIJAaHBUIATBIH 9P TYPJi TYPMBICTHIK TEXHHUKaJapAaH OacTam TeK KaHa e3
caJlaChIHBIH MaMaHJIapbIHa FaHa 0TIl KeNTereH TEXHUKAIBIK Maceesep OChl
mieHOep MEH JeHreleKKe OaillaHBICTBI Teopusilap HETi3iHe 63 MIeIiMIepiH
Taybll kaTanapl. TinTi apOa JOHFanarblH oljamn TaOy KoHE OHbBI KYHIEIIKTI
TIpIIUTIKTE KoJjaHa Oacrtay, KOFaM JaMyblHa TBIH CEepmiH Oep/i, OHBI
JKEJICNIeTTI, )KaHa KbIpFa mbFapsl. [1lenoep MeH JOHreIeKTiH YKCACTHIFB MEH
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allBIpMAaIIBUTBIFBI JKalJIbl alTy, )KaIbel OHall Mocene emec. OHBIH OacThl cebeli,
JIOHTENIEKTIH IIeKapackl meHoep. JleHrenek Oap keplie OHBIH IIeKapachl Oap.
Axn, on gereHimi3 meHOep. bysr ¢purypanapapiH YKCACTBIFBI, OJAP/IbIH €KEYi Jie
Ka3BbIKTBIKTAFbl (PUTYpaap *KoHE eKEeYiHIH JIe paJnycTapbl MEH TuaMmeTpliepi
6ap. CoJt CUSIKTBI OJIApbIH albIPMAIIbUIBIKTApPhI Ja )KOK €MEC.

Amnaiifa, >xanmbl OiuniM OepeTiH OpTa MEKTeN I'e€OMETpHsl Ma3MYHBIHJIA
OChl (urypanapra OalIaHBICTBI €CENTEp OTE a3 JKOHE COJI a3 €CENTiH 631 OChI
durypanapra KaThICTBI ~KapamaiiblM MoceleNepli IbICBIKTayMeH FaHa
mekreneni. byn skarmai, skanmbl OUTiM OEpeTiH opTa MEKTEeN TYJIEKTEpiHIIe
aTaJFaH MocelieJiep JKaiyibpl TepeH OUTIKTUIIK KaJbITaCIIaUThIHBIH KOPCETII
oteIp[2,9].

Bbyn ¢urypanapra 6aiimaHbICTBI KypJeli ecenTepi menry yiiH, 0i3aig
KoHe Oacka FalabIMIApIbIH 3epTTeysiepi OOWBIHIIA YII MOCENIEe ECKEepiuTy
kepek[1,2,6,7,8,9].

bipinminen, Oyn QurypamapaslH dJIEMEHTTEpI JKOHE  OJIapJbIH
aHbIKTaMaJIaphbl;

Exinmrinen, 0y ¢purypanapsiH 2JIEeMEHTTEPiHIH KacHEeTTepi;

Y uriHmiieH, meHoepiaepAiH OpHalacybl Kaiibl Oec sKaFaaid.
1. Exi menGepaid LEeHTpPIApHIHBIH apaKabIKTHIFGI 5r. Bipinmi menOepain
paalychl r, eKiHII MIeHOepIiH paanychl 7r. YJIKEH IeHOepaiH Xopaachl Kimli
nreHOepai JkaHam eTeni koHe 1:6 kaTeiHaceiHma OemiHeni. Ochbl XOpOaHBIH
Y3bIH/IBIFBIH TAOBIHBI3.

EcentiH maptel 60iibIHIIIa OeplUIreH Maceeepl *Ka3bll alaMbl3:
01D = 01C =7r

O02F =71

0102= 5r
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FD:FC =1:6

CD =?
[emryi:
1) FD + FC = x + 6x = 7x (3kaJinbl XOpAaHbIH Y3bIHIbIFbI)
2) O CD — Tenby#Hipui ymoypsii, CG = GD = ™= 3,5x (CD
1 2
XOpJaHbIH >KaPTHICHI)
01GD YIH6¥pBIH_IBIHa nudarop TeopeMachlH KOJIJaHAThIH O0JICaK:

2 2

=0 D2= D2 =VEGrz =" = 7=

1 1 ; s 4 4

3) GF=CF—CG=6x—"=""

2 2
4) 024 = GF = 2,5x
2
O0A=0G—GA=7Vr="—7r

1 1 4
5) AO2A01ymb6ypsbibiHaa [Tudarop TeopemMachiH KoJIaHATBIH OOJICAK;

01022 = 02A% + 01A% TtanKaH MOHCPIH OpHBIHA KOSITBIH 00JICAK;:

25x2 x2 — 2
2577 =_+ 49— )—1 Vrz — 42
4
14r\/r2 — 257’2 — 6x2 (25r2—6x2=0)
2 2 4 2 2 4

196r (r — _) = 625r — 300x r + 36x
4
36x* — 251x2r2 + 42914 =0 Ochbl TeHIeY I TUCKPUMHHAHTIICH
nrentin, TyOipiaepin OoJcak:
143r

xX1= - X1 #
E?r OyJ1 TYOipi colikec kenMei i, ce6ebi CD<2+7r — 7%
B 14 g
6 — —
=3r oceigan CD = 7+/3r

¥ayabbl: CD = 7+/3r
2. lllen6epne AB sxone AC eki xopaa xyprizinren, AB = 2cm, AC = lem, <

CAB = 120°. CAB OypbIlIbIH KaK eKire 06 TYpFaH XOpIaHbIH Y3bIH/bIFbIH
TaOBIHBI3.
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EcenTiy mapThl OoibIHIIIA OEPIITEH HOPCEIeP Il )Ka3bIl aJlaMbl3;
AB =2, AC=1, <CAB=120°, AD =?
[Memyi:
Keneci noranapzpl Tayblll ajambl3:
UcCD =UDB
= 60° OcbIFaH opal KeJieci KeciHAiiep/li opinmeH 6eJrijien ajaMbi3:
AD =y,CD = DB =x
AACD - xocuHycTap TeopeMachl 60MbIHINIA: X2
=AC?+y2—2xAC*y*cos60°’=1+y2—y
AABD — xocuHycTap TeopeMachl 60MbIHIIA: X2
=AB2+y2—2xAB xy *c0s60°= 4+ y2 — 2y
OchbI exi TEHAIKTIH COJI )Karbl OipJielt OONFaHIbIKTaH, OH JKaFbl a Oipaei
Oomnanpr:
1+y2—y=4+y2-2y
Tenaeyni menietid 6oJcak, Keaeci MOH/I ajlaMbl3:
y = 3 ocbijiad AD = 3 Gomapl.
XKayabsr: AD =3cm
3. Pamuycrapsl Gipzieil r exi meHOep CHIPTTal KaHAcaIbl JKOHE Paauychl R
OoyaThIH VIIIHIN TIeHOepMeH imTed kaHacanel. Ocbl IEHOepIepIiH
OaprbiFbIMeH OipAei »kaHacaTblH IIEHOEPAIH paJuyChlH TaObIHBI3 (MYMKIH
00JIaThIH €Ki *KaFAalIbIH 1IIIHEeH TOPTIHIII MeHOepIiH HEeHTpl MeH paauychl R
HIeHOEpAIH LEHTpi paauychl I meHOepiepiH j>kaHama HYKTECiHIH Kapama-
KapChl JKaFbIH/IA JKATKaH JKaFJaifbIH KapacCTHIPHIHBI3).
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Ecenig mapTe! OoibIHIIA:

O1M =

O:M =r

OF =0C=R
O3F =?

[Memyi:

1)

2)

3)

4)
5)

AMOO2 yu6ypsolibl 60MbIHIIA [ITUdarop TeopeMachiH K0JJaHaMbI3:
OM? + M0O2?2= 0022
OA = R (paguyc) 002= R — r , oCbl MOHJCP/Ii YCTIHT1 TEHIIKKE
KOSATBIH OOJICAK:
OM? +1r2= (R —1)?
OM?= R? — 2Rr
OM = VRZ = 2Rr
OF = R (paguyc), O3F = x jen GeJrijien ajaMbI3
OM = OF —03F —0sM =R —x — 03M
AO302M ywi6ypblibl 60vbIHLIA [Indarop TeopeMachliH KoJilaHaMbl3:
0302%2=02M2+ 03M?
(r+x)2=MO032 + r2
MOs=\2rx + x2
VR2 — 2Rr = R — x —\2rx + x?
V2rx+x2=R—x—+VR2 - 2Rr
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2R(R —r —VR2—2Rr) = 2x2 + 2x(R — x — VR2— 2Rr + 1)
OchI TEHIIKTEH X-ThI TA0AThIH 00JICAK;:
R(R—r—VR?=2Rr)

R—VR2—2Rr+r

X =

R(R—-r—VR2=2Rr)
XKayabsr: x =

R—VR2-2Rr+r
4. Lenrpnapsl A sxone B, coiikecinme pamuycraps 2 soHe 1-re TeH meHoepiep
Oip Oipimen skxaHacaabl. OChl €Ki ImIeHOEp/Il KaHANUTBIH TY3yAiH OoibiHAa C

HYKTeCi OpHaIacKaH skoHe o1 AB kecinicinin oprachiHaH 3V3 CM KAIIBIKTBIKTA
V2

opHanackas. Erep ABC ymOypbIbIHBIH aygansl S>2 60s1ca, OHa OChI
ay/1aH]ibl TaOBIHBI3.

Ecenig mapTe! OoibIHIIA:
3V3

AK=2, BK=1, CL= =, Sapc >2, Sapc =?
22

Menryi:

1- sxarnaii (Exi meHOep chIpTTaii >kaHacaThIH 00J1ca):

AB = 3,1AL = BL = 1,5 (AB KECIHAICIHIH apTbIChI)
= AB * CK (ymOypbIITHIH ay/aHbl)

Sapc

ACKL ymbypbimibiHa < CKL 6ypbliibl 90° — Ka TeH

LK=BL-BK=15-1=0,5

ACKL ymbypsiiibiHAa [Tudarop TeopeMachiH KoJ1JaHCAK;
33 1 5 >

CK=VCI7=TRT=V(—)? = ()2 = .= 5V2
242 2 V8 4
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S =152, 3= 15v2 > 2 (EcenTiy mapThl 60MbIHIIA €KiZieH YJIKeH)

ABC 2 "4 8
2- )xaraai (exi meHOep imTel )kaHacaThIH 00JIca):

3V3
AK=2 BK=AB=1, CL= l—, Sagc > 2, Sasc =?

4B 1 2v2

AL=—>"2

1 3
KL=1+ 7=7
ACKL ymi6ypbllibIHAA HI/I(l)aFOp TeopeMachlH KOJIAHCAK;

—2 2 3v37 3 2
k= cL —KL =VC ) - (2=
2v/2 2 4

S ="'« V2, 1= 32 < 2(0) (EcentiH maptel OOHBIHIIA YHIOYPHIIITHIH

ABC 2 4 8
ayJaHbl €KiJIeH YIKeH 00y Kepek, coll cebenTi Oyl skariail coilkec keinmen /i)
Kaya6br: 15YZ
8

5. Jluamerpi MN=16 GonaTsin menbep 6epinren. M HyKTeciHEH OCHI eHOepre
KYPTi3UIreH xanama apkplisl MP>15 kecingici xypriziires. P nykrecinen MN
Ty3ylH Q HyKTeciHZe KHATBIH eKiHIN >kaHama okypriziireH. MPQ
YIIOYPBIIBIHBIH TepuMeTpi 72 6oJica, ayJaHbIH TaOBIHBI3.

Cyperi:
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Ecerntig Oepinreni 60ibIHIIA:
MN = 16, MP > 15, Pupo =72, Smpo =
[ermyi:
NQ =, MP = PR = q, RQ =b pemanaibIK
MP = PR (»xaHama KacveTi 60MbIHIIA)
MN
RO = 5—= 8 (paauyc)
MQ =MN+NQ =16+c¢
0Q=0N+NQ=8+c

AORQ~AMPQ yuibypbllliTap YKCACTbIFbIHAH KeJleCi TEHAIKTep/li alaMbl3: E
QO RQ PM

P%+c b

a b+a 16 +c

BipiHIn TeHaiKTI ajcak, KeJeci IbIFaJIbL:
8b+8a =8a + ac

(1) 8b=ac

Exinmm TeHTiKTI ancak:
B8+c)(16+c)=b(b+ a)

(2) c2 4+ 24c+ 128 = bZ + ba

bipini xoHe yIiHII OenmeKTepAl TEHeCTIPCEK:
(3) 128+8c=ab

(3) TeruikTi (2)-1111 TEHAIKKE KOSMBI3:
¢+ 24c+ 128 = b2+ 128+ 8¢
OcblLIad KeJlecl TEHIIKTI alaMbI3:

b2=c2+ 16c
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PMQ ymOyphIIbIHBIH IEpUMETPI:

Purg=2a+b+c+16=72
Exi »xarbIH ekire 0elin, a-HbIH MOHIH OPHEKTEHMI3:

a = 28— 0,5b — 0,5¢ ocbiHbl PQ TabyFa KOJIIaHMbI3:
PQ=a+b=28-0,5c+0,5b

PMQ yubypeimsiaaa [udarop TeopeMacsiH KoiiaHaMbI3:
MP2= PQ%— MQ?

Y cTiHzie OpHEKTEI aJiFaH MOHAEP/Ii OPHBIHA KOWBII IIBIFAMbI3:
(28—0,5b—0,5¢)2= (28— 0,5¢ + 0,5b)%2 — (16 + ¢)?
c2+ 256+ 32c + bc = 56b

c? + 256 + 32c¢

b= — (b2=c2 + 16¢)

c24+ 256 4 3 )2 = c2 + 16¢
56 —c¢
c=2,(c=12,80)
b =6, a=24
Enpi ymOypeIThIH ay1aHbIH €CeNTENTIH O0ICaK:
1 1
Smpq= 5+ MP * MQ = 5% 24 18 = 216

XKayaosr: Smpo =216

6. LienTpi O Gonarein menbepre imteit ABCD tpanenusice ceizbiiran, AD||BC,
AD=7, BC=3, BCD 6ypsimsr 120° — ka TeH, BM xopaacet AD kecingmicia N
HykTecinae Kusaasl, ND=2. BOM ymOypsIbIHbIH ayAaHbIH TaObIHbI3.

Cyperi:
B ¢
H
(@]
A N-\D
— i
1 2 7 4 5 6 7 8 9 10
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Ecentin GepinreHi OoiibIHIIA:
AD||BC, AD =7, BC =3, < BCD = 120°, ND = 2,
Spom =7
[emryi:
Tpanenws menOepre imTei ChI3blICa, OHA 0J1 TCHOYHIpII 00JaIbI.
AB =CD

AD — BC
ND = — = 2 — CN — 6uikTik
<BCD =< ABC =120° - < BAD =< ADC =60 —» ACND:< NCD
=30°

ACND: tan 60° = CN

DN — CN=tan60° DN = 23
Xopa kacueTi OObIHIIA:
AN * ND AN = ND 5%2

BN*NM=AN+«ND — NM=
10v21

T2
10v21  31v21

BM = BN+ NM =21+
OB=0M=R
Cunycrap Teopemachl OOMbIHIIA!

AACD: 2R=_AC_ | p _ JANECNZ_ 37
sin ADC

BN VBC2+ CN2 2T

21 21

2xsin 60° 3
ABOM:0OH - 6UiKTIiK
37 %1 75 25 cf5
=
OH=V0B? —BH? = J— _—=V—=V_—=2¥1
=V'3 "84 84 28 14
1 1 5V7 31VZT 155V3
Seom =§*()H + BM :E* 12 ¥ 51 . 84
’KayaOsr: = 415;’43_
SBom

7. Ilenrpi O Gomarein menGepre imreii ABCD Tpamenmscsl ChI3bUIFaH,
ABJ||DC, AB=5, DC=1, ABC oOypeimsl 60° — ka TeH. K Hykreci AB
kecigaicinge xarelp, AK = 2. CK t1y3yi C HykTeciHeH Oenek menOepmi F
HykTecinae Kusaapl. OFC ymOyphIbIHBIH ayJaHBIH TaOBIHBI3.
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)/’i
O
K
4 5

3

Cyperi:

=]

\

M

6 \T 8 9
Ecenrin O6epinreHi OoipIHIIA:
AB||DC, AB =5, DC =1, < ABC = 60°, AK =2,

Sorc =7
[emyi:
Tpanenwus menOepre imTel ChI3blICa, OHA 0JI TCHOYHIpII 00JIaIbI.
AB—-D 5-1
AK = 5 =" =2 - DK-—o6uikrik

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

DK = VAD? — AK2 =16 — 4 = 24/3
DK = CM, DC = KM

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

Xopma kacueTi OoibIHIIIA:
AK x KB = CK *KF

AK «KB 2%3 613

KF = = =
CK V13 13
_6V13 _ 19v13
CF=CK+KF =v13+ 13 13
CO = OF =R

Cunycrap Teopemachl OOMbIHIIA:
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AADB:
BD VDK? + BK? _ /2%
2R = 2 R= ousin60® . 3 =T
sin BAD

ACOF: OH — 6uiKTikK

— - 19v13 ., V39
0H=\/OCZ—CH2=‘/(\/7)2—( 13*2) 26
1 ¥39 19V13 _19y3

Sorc =5 * 26 13 52
XKayaosbr: S orc = L5‘/23

8. AD xome AC ynkeH Tabangapsl TeH Oonatein ABCD sxome ACDE
Tpaneuusiapsl 0ip menOepre imrel coizbuirad. O - ABCD TpanenusicblHbIH
JaroHaIbIaPbIHBIH KUbUIBICY HYKTeci, ADE ymOypeimsiaeiH aymansr 1 +

\/§ — ke, ain COD 6ypsimist 60-ka TeH 0oiica, ochl IeHOEP/iH paJnyChl HEelllere
TEH?
Cyperi:

Ecentig 6epinreni OoibIHIIA:
AD = AC, Sawe=1+v3, <COD =60, R=?

[emryi:

Tpaneuus mendepre imrei cpI3bUIca, OHAA 0J1 TEHOYHIpIIi 6osabl.
ABCD, ACDE — ten06yitipai tpanenusuiap, AB=CD=AE

UAB =UCD =U AE

UAB+UBC =UAE+UED — UBC=UED

UAB =60, UBC =p3
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+60 + 28 = 360
B =90°
< ADE = > = 30° (nofa KacueTi)
UDE
< DAE = =45°

2
CuHycTap TeopeMachl OOMbIHIIA:
AE

2R= , 2R= .

1 1
Sapg = 5% AE * DE * sSInAED = 57 2R % sin30 * 2R * sin45 * sin105
_ 1 V2
1+V3=2%R* 5% — +sin(180 — 75)
V2 V6
sin75 = sin(30 + 45) = sin30 * cos45 + sin45 * c0s30 = —+ 4,—
VZ(1++V3)
=g
R=4
XKayabsr: R =4
AJIBIHFaH TaKbIPBINTHI CapamnTai Kejie TOMEHETiIeH KOPBIThIHABUIAPFA KEIyre
00JaJIBI 1T TYKBIPBIMIAHMBbI3:
[IIenOepepaiH opHANACYBI KaNIbl O€C JKaFJaiIbIH TEOPHSUIIBIK HET131HE
3JIEMEHTap FeOMETPHUS Ma3MYHBIH/A €PEKIe TOKTAIy KepeK el ecenTeimis.
[lenOep MeH neHrenekke OalIaHBICTBI TEOPHSUIBIK MaTepHaAap/bl
KaMTBIFaH jKOHE KYpAEJl ecenTep MEH oJjlapiblH LIy YAruiepi 6ap Tanaay
HeMece KOoJIaHOalbl KypcTap Ma3MyHBIH Ka3ak *oHe opbIc Tinaepinie (Opbic
TimiHAEe A€ OyJl TakpIpbllIKa apHalIFaH MaTepHualnfap >KOK Jeyre Ooaibl)
JaiibIHaay KepeK Jer ecenTeimis;
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KPYI'A U KOJIECA

AnHoTanusi. CTaThsl IOCBALIEHA KpyraM MU OKPY)KHOCTSAM, KOTOpBIE
ABJIIOTCS BaKHBIMM BOIPOCAMM COJEpPYKAHUS AJIEMEHTApHOH TI'€OMETpPHUM, U
crocobaM pelieHMsl CBA3aHHbBIX C HUMHU CIIOKHBIX 3a/1a4. B 11e10M, K CII0KHBIM
3aJadaM B 3TOH 00lacTH OTHOCATCA Cly4daW, KOIJa OJHA OKPYKHOCTh
HaXOJUTCSI BHYTPU IPYrOM OKPY)KHOCTH (3TO JIBE€ Pa3HbIE BELIM), KOIzAa JBE
OKPYXKHOCTM HMMEIOT TOJBKO OJHY OOLIyI0 TOUKY (€CTh JIBa THIA CIIy4aeB),
KOTJa /IB€ OKPYXHOCTH IIepeceKaroTcs B ABYX TOYKAaX M JIBE OKPY)KHOCTU HE
UMEIOT o0uiel Touku. /i KaXI0ro U3 3TUX cilydaeB 0OCYKAAIOTCs pEelIeHUs
CJIOKHBIX IpoOisieM. B craTbe Takke colepkaTcs CIOKHBIE 33a4dl PUCOBAHUS
apyrux ¢uryp BHyTpu U BHe kpyra. CtaTbs npeiHa3HauyeHa /sl CIIeUaINCTOB
B 00J1aCTH METOJMKHK O0Oy4YeHHsI MaTeMaTHKe, MPenoaaBarenei, JOKTOPAaHTOB U
MarucTpaHToOB.

KiroueBble cioBa: 3ajnada, ClIOXKHas 3a1ada, Kpyr, OKPYKHOCTb,
KacaTelbHas, IepeceKarollas, XopJaa, JJIMHAa OKPY)KHOCTH, IUIOLIA/b
OKpPY)KHOCTH, CBOMCTBa KacaTelbHOH, CBOWCTBa IepeceKarolield, CBOICTBa
XOP/ibl, PACHIOJIOKEHUE OKPYKHOCTEH.

Kenin mycmi 26 Maycoim 2022
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YABANCI DiL OLARAK TURKCE OGRETIMINDE A1l VE A2
SEVIYESINDE KULLANILAN ANADOLU DERS KITAPLARINDAKI
DINLEME METINLERININ ICERIK ANALIZi

Ozet. Anadil veya yabanci dil dgretiminde kaynak olarak kullanilan ders
kitaplarinda; hem dinleme becerisini gelistirmek hem de mevcut dinleme
yetisinden faydalanarak dil 6gretimini gergeklestirmek maksadiyla hazirlanmig
dinleme kayitlar1 (CD, kaset galar, mp3), dinleme metinleri ve bunlarla ilgili
pekistirici etkinlikler yer almaktadir. Bu kaynaklarin kaliteli olmas1 ve 6zenle
hazirlanmasi, verimli ve kalici bir dil 6gretimi siirecinin gergeklesmesi agisindan
hayati 6nem tasimaktadir. Bu ¢alismada Yabancilara Tiirk¢e 6gretiminde kaynak
kitap olarak kullanilan Anadolu Ders Kitaplari’'ndan Al ve A2 seviyesi
Ogrenicileri i¢in hazirlanan kitaplar dinleme metinleri agisindan incelenmistir.
Incelemede, nitel arastirma yéntemlerinden metin analizi yontemi kullanilmustir.
Bu incelemeler ve analizler sirasinda, toplam 299 dinleme kaydi ve
etkinlikleriyle birlikte verilen 35 dinleme kayd: Diller Igcin Avrupa Ortak
Basvuru Metni'nde Al ve A2 seviyesi icin belirlenen kriterlere gore analiz
edilmeye calisilmigtir. Dinleme metinlerinin ve bu metinlere ait dinleme
kayitlarinin s6z konusu kriterlere biiyiik olglide uygunluk gosterdigi tespit
edilmistir. Arastirma neticesinde tespit edilen eksikliklerin giderildiginde
incelenen ders kitaplarinin 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 koy haline gelmistir. Insanlik, diinya tarihinde

128


https://doi.org/10.47344/sdu%20bulletin.v60i3.754
mailto:cemal.ozdemir@ibu.edu.ba

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

hi¢ goriilmemis bir seviyede birbirleriyle sosyal, kiiltiirel, ekonomik, siyasi ve
daha birgok alanda iletisim halinde bulunmakta. Bu iletisimin kilit noktasinda
ise dil durmaktadir. Buna paralel olarak yabanci dil 6grenimi de her
zamankinden daha fazla talep edilir duruma gelmistir. Dilbilimcilerin biiyiik
cogunlugu tarafindan kabul goren 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 ¢ok 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 kulaklariyla ¢evresini fark ettigi i¢in bir
anlamda insan diinyaya gozlerini degil, kulaklarin1 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 oOniinde bulunduruldugunda; dil
ogreniminde ve Ogretiminde bagvurulacak yontem ve tekniklerin yani sira
kullanilan dinleme materyallerinin de ne kadar onem arz ettigi asikardir.
Johnson’e gore dinleme “Sozli iletisim siirecinde etkili anlama ve cevap verme
yetenegidir”[3]. Yabanci dil 6gretiminde, kullanilan ders kitaplari ve bu kitaplar
i¢in hazirlanan dinlemeler ile bunlarin yazilimetinleri énemli bir yere sahiptir.
Seslendirmenin kalitesinden baglayarak dinleme metinlerinin dilbilgisi yapisina
varincaya kadar her asama detayl olarak planlanmali ve sunulmalidir. Demirel’e
gore dinleme, “Konusan kisinin vermek istedigi mesaji, piiriizsiiz olarak
anlayabilme ve s6z konusu uyarana karsi tepkide bulunabilme etkinligidir” [4].
Dinleme becerisi etkinliklerinde, verilmek istenen mesaji dogru anlayabilmek ve
bu mesaji gonderen uyarana karsi tepkide bulunabilmek igin 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 icin Avrupa Ortak Basvuru Metninde
(DAOBM) dort temel dil becerisinden dinleme becerisine de énemli miktarda
yer verilmis Ve bu konuda genel kriterler belirlenmistir.
1.1. Dilin Tanim

Insanlar arasinda anlasmay1 saglayan en etkili iletisim arac1 dildir. “Dil
bir sistemdir. Baska bir deyisle, dil, belli kaliplara ve kurallara uyar ve dilin
kendine ozgti 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 énemli olmasina
karsin bunlar dilin 6nemini higbir zaman azaltmaz. Dilin insanlar arasinda
iletisim arac1 olarak kullanilmasi dilin toplumsal bir isleve sahip oldugunu ortaya
koymakta, ayrica dil, o toplumla onun kiiltiirii arasinda iligki 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 gdsterge sistemleri (alfabe, yazi,
askeri igaretler) i¢inde en dnemlisi oldugunu vurgulamistir. Dil, hem konusma
yolu ile olusan bir toplumsal iiretim; hem de bireylerin uygulamasi igin
olusturulmus gerekli uzlasmalarin toplamidir [7].

1.2. Dil Ogretimi

Dil o6gretim siirecine 1900’1t yillardan baslayip bakildiginda, o
tarinlerden giiniimiize kadar dil 6gretim siirecinde Onemli gelismeler ve
degisimler oldugu goriilecektir. Onceleri dil 6gretimi uygulamalarinda kelime,
dil bilgisi ve kiiltir gibi yaklagimlar hakimdi. Giliniimiize geldigimizde ise
sosyal, duygusal ve zihinsel becerilerin yani basinda dil becerilerinin de
gelistirilmesi 0n plana alinmakta ve bu dogrultuda etkinlik, gérev ve projelerle
bu galigmalar yiiriitiilmektedir.

Tiirkiye’de dil 6gretimi yaklasimlari incelendiginde bir ¢cok yaklasim ve
uygulama goriilmektedir. Bunlardan bazilari; Davramsgi Dil  Ogretim
Yaklasimi, Bilissel Dil Ogretimi Yaklagimi, Yapilandirict Dil Ogretimi
Yaklagimidir [8].

Goriildugii tizere dil, dil 6grenimi dolayisiyla dil 6gretimi insanoglu igin
kacinilmaz bir gereksinimdir. Yiice, S.’ye gore kiiresellesme ile birlikte tilkeler,
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 6l¢iide kazandirmaktir.
Ciinkii, Tiirkceyi severek, isteyerek 6grenen bir yabanci, Tirkiye’'nin kiiltiir
el¢isi durumuna gelmektedir [10].

1.3. Yabana Dil Olarak Tiirk¢e Ogretiminde Kullamilan Materyaller

Giliniimilizde yabanci dil 6gretiminde kullanilan bircok materyal ¢esidi
vardir. Bu materyaller yazili, s6zIii ya da gorsel olarak 6gretimi destekleyerek
ogrencilerin daha etkin bir sekilde 6grenmelerini saglar. Derslerde kullanilan
ders kitaplar1, tahta, projektor, resimler, gercek nesneler vb. kullanilan yardimci
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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 Ogretim yontem ve
teknikleri de degisim ve gelisim gdstermistir. Bu degisim ve gelisim artarak ve
hizla devam edecektir. Ayrica egitim 6gretim hizmeti sunulan muhataplarin da
igcinde bulundugumuz c¢agin kendine has Ozellikleri goz 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. Yabanct dil
ogretiminde de hangi konuda hangi materyalin secilecegi ve materyalin
kullanimi ile 6greniciye sunumu meseleleri 6§renme siirecine etki eden dnemli
etkenlerdendir. Dikkat ¢ekici materyallerin kullanilmasi 6grenmeyi olumlu
yonde etkileyen unsurlardandir. Siifa getirilmesi miimkiin olmayan ya da
tehlikeli olan cisim, olgu ve olaylar, 6zellikle gorsel materyaller sayesinde ¢cok
kolay gozlemlenir hale gelir. Gorsel ve isitsel gereglerin etkili kullanima,
anlatilmas1 planlanan konularin 6gretmenin hafizasindan ug¢masinin 6niine
geger. Yabancilara Tirkge Ogretimi sirasinda, oOzellikle temel Tirkgede,
meyveler, sebzeler, hayvanlar, meslekler gibi degisik konularda kelime
yiiklemesi yapilmasinda fayda vardir [11]. Bu bilgi ve arastirmalarin 1s181nda,
Yabancilara Tiirkge Ogretimi  6zelinde inceleyecek olursak derslerde
faydalanilan 6gretim materyallerini asagidaki sekilde siralanabilir:

<> Ders kitaplar ve etkinlik kitaplart,
<> Posterler,

<> Sunumlar,

<> Videolar,

<® Sarkilar,

< Filmler,

<> TV yaymlar

<> Kelime 6gretim afisleri,
< Hikaye kitaplart,

<> Gazeteler,

<& Dergiler,

<> Karikatiirler,

-

23 Internet araclar (facebook, instagram, youtube...)

1.4. Yabane Dil Olarak Tiirk¢e Ogretiminde Dinleme Becerisi ve
Kullanilan Materyaller
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Demirel ve Sahinel dinlemeyi “Konusan kisinin vermek istedigi mesaji,
piiriizsiiz olarak anlayabilme ve s6z konusu uyarana kars1 tepkide bulunabilme
etkinligi” olarak tanimlamaktadir [5]. Dinleme, dinleyicinin 6nce sdylenenlerle,
sonra sdylenenler arasinda baglanti kurma ve iletisim igindeki islevini anlama
yetenegidir[12]. Tiirkge dgretim 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 kayitlar:

Halil Ibrahim Yalm, arag-gereclerin dgretimdeki yeri ve oneminden
bahsederken arag-gereglerin neden gerekli oldugunu su maddeler isiginda
aciklar:

1. Coklu 6grenme ortami saglarlar.

2. Ogrencilerin bireysel ihtiyaglarinin karsilanmasina yardimer olurlar.
3. Dikkat ¢ekerler.

4. Hatirlamay1 kolaylastirirlar.

5. Soyut seyleri somutlastirirlar.

6. Zamandan tasarruf saglarlar.

7. Glivenli gézlem yapma imkani sunarlar.

8. Farkli zamanlarda birbirleriyle tutarli igerigin sunulmasini imkan
verirler.

9. Tekrar tekrar kullanilabilirler.

10. Igerigi basitlestirerek anlasilmay1 kolaylastirirlar [14].

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

Sadece materyal kullanmis olmak i¢in materyal hazirlamak yanlis bir
yaklagimdir. Ogretim hedeflerine uygun olmayan materyaller kafa karigiklig1 ve
zaman kaybindan bagka bir seye yaramayacaktir. Dikkat c¢ekici materyaller,
Ogrenilenlerin hafizada uzun siire saklanmasinda ve tekrar hatirlanmasinda ¢ok
etkili olacaktir.

Ogretmenler, diger becerilere yogunlastiklar: kadar dinleme becerisinin
gelistirilmesi igin de ugrasmalidir. Ciinkii “dinleme olmadan, yeni bir dil
ogrenmek olanaksizdir” [15]. Ogrenciler, siif icinde de “anlagilabilir girdilere”
maruz kalmalidir[16]. Bu bakimindan O6grencilerin dinleme becerilerini
gelistirmek i¢in yabanci dil 6gretiminde ders kitaplar1 ve 6gretmenin yani sira
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farkli kaynaklarin o6zellikle de gorsel-isitsel araglarin kullanilmas1 adeta

zorunluluk haline gelmistir [17].
1.4.2. Dinleme Becerisinde Kullanilan Metinlerin Degerlendirilmesi

Yabanci dil 6grenenler igin dinleme 6nemli bir beceri alanidir. Bir
yabanci dili 6grenmeye c¢alisirken, maksimum seviyede o dilde diisiinmeye
gayret etmek yabanci dil 6greniminde basariyr 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 o6ncesi, 2-Dinleme sirasi, 3-
Dinleme sonrasi. Bu ii¢ asama uygulanirken her birinde birbirinden farkli
yontem ve teknikler uygulanmaktadir. Dinleme aktivitesi olarak, smif iginde
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 anladigim
anlatabilmesidir. Derslerde dinleme etkinlikleri genellikle CD, ses kayit
dosyalar1 ve internet {izerinden 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 uluslararas: g¢esitli Olgiitlere, kriterlere uygun olarak hazirlanmig
olmaldir.

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

Dil ogretimi tarihgesine g6z atildiginda, dil 6gretimi yontem ve
tekniklerinin her birinin kisisel, yoresel ya da bolgesel olarak uygulanmis oldugu
goriilmektedir. Kiiresellesen diinyada teknolojinin de gelismesiyle ulasim ve
iletisim agisindan adeta kiiclik bir koy haline gelmistir. Dolayisiyla, degisik
tilkelerde, 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 6gretimi konusunda genel hatlarda
birbiriyle ortiisen, ortak hedefleri olan bir metin hazirlamiglardir. “Diller i¢in
Avrupa Ortak Basvuru Metni” olarak Tiirkgeye ¢evrilen bu metinde, dil 6gretimi
konusunda hedefler ve izlenilecek yontemler 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
olgiitlere dikkat edilmesi gerektigi belirtilmistir:
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<> Dinlemenin hizi
<> Dinlemenin anlagilirlig:
<> Dinleme metinlerinin;

-> Konusu

- Karmagiklig1

-> Tiird

- Séylem yapisi
< Dinleme etkinliklerinin soru tipleri
<> Kullanilan gorsel
X Kiiltiir aktarim1 boyutu

Yukaridaki kriterler; Milli Egitim Bakanlig: tarafindan yapilan DAOBM
tercimesinde yer alan, yabanci dil 6gretiminde ogreticiler ve yabanci dil
Ogretimi alaninda materyal hazirlayicilar i¢in belirlenmis kriterler arasindan
ozellikle dinleme becerisi alani ile ilgili olanlardan derlenmistir. Milli Egitim
Bakanlig tarafindan yapilan DAOBM terciimesinde, sayfa 65°te “Genel Isitsel
Anlama” bashikli bolimde Al ve A2 seviyesindeki dinlemeler i¢in su
kriterlerden bahsedilmistir:

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

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

Yine ayn1 kaynakta, sayfa 73’te, “Iletisimde Yer Alan Anadilde Konusan
Kisiyi Anlamak” baslig: altinda A1 ve A2 seviyeleri i¢in su degerlendirmelere
yer verilmistir:

“Al: Sempatik bir konusmaci tarafindan kendisine dogrudan yoneltilen
anlasilir, yavas ve tekrarlanan, somut tiirden basit ihtiyaglarin yerine
getirilmesini amaglayan giinliik ifadeleri anlayabilir. Kendisine dikkatlice ve
yavasca yoOneltilen sorulari ve yoOnergeleri anlayabilir ve kisa, basit
yonlendirmeleri takip edebilir.

A2: Fazla gaba sarf etmeden basit, rutin bilgi alisverisinde bulunacak
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kadar anlayabilir. Zaman zaman tekrarim1 veya yeniden ifade edilmesini

isteyebildigi takdirde, bildigi konularda kendisine yoneltilen anlagilir standart
konusmalar1 genelde anlayabilir. Giinliik basit dilde kendisine dogrudan,
yavag¢a ve anlasilir sekilde sdyleneni anlayabilir; eger konugmaci zahmetine
katlanirsa, anlayabilecek duruma getirilir” [13].

Okuma, dinleme, 6dev metinlerinin hazirlanig1 ile ilgili ise, MEB
tarafindan yapilan DAOBM cevirisi sayfa 154-155’te metinlerde su unsurlara
dikkat edilmesi gerektigi goriilmektedir:

Metin Ozellikleri, Dilin Karmagikligi, Metin tiirti, Soylem 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 olgiitlere gore incelenmistir:

<> Dinlemenin hizt
<> Dinlemenin anlagilirlig:
& Dinleme metinlerinin;
-> Konusu
- Karmasikligi
- Tiirt
- Séylem yapisi
<> Dinleme etkinliklerinin soru tipleri
<> Kullanilan gorsel
<> Kiiltiir aktarim1 boyutu

2.2. Arastirmanin Evreni ve Orneklemi

Anadolu Ders Kitaplari, toplam 6 ders kitabindan olusmaktadir. Bu
Ogretim setinden, Al seviyesindeki 6greniciler i¢in kullanilan Anadolu Ders
Kitab1 1 ve A2 seviyesindeki 6greniciler i¢in kullanilan Anadolu Ders Kitab1 2
secilmis ve analiz yapilmaya c¢alisilmistir. Birinci Kitapta toplam 6 iinite
bulunmakta ve toplam 17 dinleme kaydi etkinliklerle birlikte verilmistir. Ikinci
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Kitapta ise, yine toplam 6 {iinite bulunmakta ve 18 adet dinleme metni

etkinlikleriyle birlikte verilmistir. Calismanin evreni, Anadolu Ders Kitaplar
olarak belirlenmistir. Bu evrende yer alan 6 kitabin igerisinden A1l seviyesi i¢in
birinci kitap, A2  seviyesi icin ikinci kitap  c¢alismanin
ornekleminiolusturmaktadir.

2.3. Arastirmada Verilerin Toplanmasi ve Analizi

Arastirma kapsaminda, Yabancilara Tiirkce Ogretiminde kullanilan
Anadolu Ders Kitaplart A1 ve A2 seviyelerinin secilme sebebi, yabancilara
Tirkce Ogretiminde 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 kayitlari
Ozelinde inceleme ve goézlem yapilmistir. Bu veriler elde edildikten sonra
verilerin analizi asamasina ge¢ilmistir. Analiz yaparken g6z oOniinde
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. Calismada, nitel aragtirma yontemlerinden
dokiiman analizi kullanilarak ilgili kitap iizerinde degerlendirmeler yapilmistir.
Hem dinleme kayitlar1, 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 amac; 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 calisilmistir.
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 goriinimiinii
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 tinitelerin
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isimleri yukaridan asagiya dogru siralanmaktadir. Unite isimleri siitunundan

sonraki siitunlarin soldan saga {i¢ ana baslik halinde belirlendigi goriilecektir. Bu
basliklar “Dinlemeler”, “Dinleme Metinleri” ve “Dinleme Etkinliklerinin Soru
Tipleri” seklindedir.

“Dinlemeler” basligi ile verilen siitunda ii¢ alt baslikla verilmis olan {i¢
ayr1 siitun bulunmaktadir. “No” alt basligiyla verilen siitunda, kitaptaki her bir
tinitede yer alan dinleme metinlerine ait ses kayitlarinin numaralar1 verilmistir.
“Hiz” alt bashig altinda bu dinleme metinlerinin seslendirme hizlari,
DAOBM’de yer alan kriterlere uygun olup olmama durumlarina gore “+/-”
isaretleri ile degerlendirilmistir. “Anlasilirlik™ alt baslig1 ile verilen siitunda ise,
ses kayitlarin dinleyici tarafindan anlasilirlik durumu degerlendirilmis ve bu
acidan “+/-” igaretleri ile degerlendirilmistir.

“Dinleme Metinleri” baglig1 ile verilen siitunda ise, DAOBM’de yer alan
ve dinleme metinlerinin hazirlanmasinda dikkat edilmesi gereken Olgiitlerden
“Metnin Konusu, Metnin Karmasikligi, Metnin Tiirii, Metnin S6ylem Yapis1 ve
Kiiltiir Aktarimi Boyutu” agilarindan analiz yapilmistir. Bu boliimde yer alan alt
bagliklarda metinler “Konu, Karmagsiklik, Tir,Soylem Yapist ve Kiiltiir
Aktarim1” boyutlarindan Kriterlere uygunluguna goére “+/-” isaretleri ile
belirlenmistir.“Dinleme Etkinliklerinin Soru Tipleri” baslig: 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 [Karmasik | _ . |Soylem |Kiiltiir Etkinligi
No H T e
“| bk | nu |nk Y \Yapist | Ak tarum |Soru Tipi
1.3 + + + + + + + Bosluk
.. doldurma
1.Unite Dinleme/
Tanisma ve| 1.13 + + + + + + - -
Isaretleme
Selamlasma
117 + + + + + + +  |Bosluk
doldurma
i} 23 + + + i + + i Dinleme/
2.Unite Isaretleme
Esyalar 27 + ) + + + + + Bosluk
doldurma
35 + + + + + n Bosluk
.. doldurma
3.Unite Din ;
Ulkeler ve| 38| + + + + + + + | Ptmeme
Isaretleme
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3.12

+

+

+

+

+

+

+

Bosluk
doldurma

4.Unite
Ev

4.4

Dinleme/
Isaretleme

4.7

Dogru/Yanl

$
Acik Uclu

4.10

Bosluk
doldurma

5.Unite
Aile
Meslekler

5.3

Dogru/Yanl
$
Acik Uclu

ve

55

Dogru/Yanl

$
Acik Uglu

5.8

Dogru/Yanh
§

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

Anlagi
hrhk

Konu

Karmas
1khk

Tiir

Soy lem

Yapisi

Kiiltiir
Akta rnm

Dinleme
Etkinligi
Soru Tipi

1.Unite
Sehir

1.3

+

+

+

+

Dinleme/
Isaretleme

1.6

Dinleme/
Isaretleme

1.9

Dinleme/
Yazma

2.Unite
Gecmis
Zaman

2.3

Dogru/Yanlis
Acik Uglu

2.6

Eslestirme/
Acik Uglu

2.10

Dogru/Yanlis

3.Unite
Yiyecekler
ve
icecekler

3.3

Coktan
Secmeli

3.6

Eslestirme

3.9

Acik Uclu
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Bosluk
(Tni 4.5 + + + + + +
4°.[.jmte Doldurma
Viicudum 4.8 + + + + + Dogru/Yanls
uz ve
Saghk 411 + + + + + ) Bosluk
Doldurma
5.3 + + + + " + Bosluk
Doldurma
5.Unite 56 + + + + + + Dogru/Yanlhs
Gelecek Acik Uglu
5.9 + + ¥ + + + Dinleme/
Isaretleme
Dinleme/
{(Tni 6.4 + + + + + - -
6.Unite Isaretleme
Kiyafetler Sini ;
ve 6.7 + + + + + - vinieme
Hava Isaretleme
Durumu 6.10 + + + ¥ + + Bosluk
Doldurma

4. SONUC VE ONERILER

4.1. Sonug¢
Bu calismada; Tiirkgenin yabanci dil olarak 6gretimi i¢in hazirlanmis

Anadolu ders kitaplar1 setinden Al ve A2 seviyeleri ig¢in kullanilan ders
kitaplarindaki dinlemeler incelenmistir. Dinlemelerin hiz1 ve anlasilirligi genel
olarak incelenen kriterlere uygundur. Al seviyesi i¢cin kullanilan kitaptaki
dinleme kayitlarinin etiketleri ile kitapta yer alan ayn1 dinlemenin etiketleri farkli
yazildigindan, hangi dinlemenin hangi metne ait oldugunun belirlenmesinin
kullanicilara zorluk olusturacagi kanaatine varilmistir. A2 seviyesi igin
hazirlanan Kitapta ise bu problemin ¢oziilmiis oldugu goriilmiistiir.

Bir metin i¢in kullanilan gorsel, okuyucuya o metnin konusu hakkinda
ipuglar1 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
¢ikmaktadir:  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 agisindan bir daha gézden gecirilmesi faydali olacaktir.

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

katilmastr.

Dinleme etkinlikleri olarak bosluk doldurma, dinleme/isaretleme,
dogru/yanlis, acik u¢lu soru ve ¢oktan segmeli soru etkinliklerine yer verildigi
goriilmektedir.  Etkinliklerin  genel olarak kriterlerle uyum sagladig
goriilmektedir. Ancak, etkinlikler arasinda kimi zaman karmasikliga yol
acabilecek ve dinleme becerisi gibi bir alanda 6grenicileri zorlayacak,
dolayisiyla motivasyon ve 6grenme isteklerini olumsuz etkileyecek durumlarla
da karsilasilmistir. Dinleme etkinliklerinin tamamina yakininda, dinleme
bittikten sonra d6grenicinin cevaplarii kontrol etmesi igin tekrar dinleme imkani
verilmektedir. Bazi1 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 yapmasi1 gereken durumlara rastlanmistir. Ayrica, dinleme metninin
akist ile verilen etkinlikteki soruda istenenlerin ayni akisi izlemedigi ve A1-A2
seviyesindeki ogreniciler i¢in kafa karisikligina yol agabilecegi tespitine
vartlmistir. Bu tiir durumlar, dil 6greticileri tarafindan da bilinecegi iizere
hatalara, dolayisiyla basarisizliga ve dogal olarak dil 6grenme siirecinde biiyiik
oneme sahip kendine giiven 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,
kitab1 kullanan 6gretici i¢in zorluk olusturacaktir. Bu nedenle hem 6grenici hem
Ogretici agisindan bakildiginda, verimli ve etkili bir 6gretim igin dinleme
kayitlar1 hazirlanirken bu tiir isimlendirmelerde daha dikkatli, daha hassas ve
daha net ¢alisilmalidir.

Incelemeye konu olan 35 adet dinleme metni; metin yapisi, ses kayd,
gorselleri, etkinlikleri ile birlikte bir biitiin olarak ele alindiginda, bu etkenlerden
birindeki uygunsuzluk biitin bir dinleme etkinligini olumsuz etkileyecektir.
Sadece gorseller agisindan diisiiniildiigiinde; goze hitap edici, hatirlatici, akilda
kalici, ilgi uyandiran, sempatik ve seviyeye hitap edecek tiirde gorsellerin
kullanimi 6gretim metodu olarak etkili bir yoldur. Bu nedenle, incelenen
kitaplardaki dinleme metinleri igin kullanilan gorsellerin daha etkin kullanilmasi
icap etmektedir. Incelemede, bircok dinleme metni igin gérsel kullanilmadig:
tespit edilmistir. Dinleme becerisi alaninin soyut bir tarafi bulundugundan, bu
yoniin gorsellerle zenginlestirilmesi dilin kavranmasinda biiyiik kolaylik
saglayacaktir. Anadolu ders kitaplar1 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 se¢ilip konulmasi dinleme becerisine ¢ok biiyiik katki
saglayacaktir. Yeni baskilarda bu problemi giderici c¢aligmalar yapilmasi
gerekmektedir.

Dinleme metinlerinin  ses kayitlart tek tek dinlenip detayli
incelendiginde, ses kayitlarinin bir boliimiinde metinlerin sonlarinda yer alan
baz1 soOzciiklerin dinleme kayitlarinda seslendirilmedigi tesbit edilmistir.
Dinleme becerisini gelistirmeye yonelik hazirlanan bu ses kayitlarinin daha
dikkatli ve hassas bir sekilde hazirlanmasi 6gretim kalitesini de pozitif yonde
etkileyecektir.

Incelenen iki kitapta da, her iinite sonunda yer verilen izleme
etkinliklerinde “izleme Oncesi, izleme sirasi ve izleme sonras1” olmak lizere ii¢
asamal1 bir yontem takip edilmistir. Bu {i¢c asamanin, dinleme metinleri i¢in de
uygulanmasi halinde ¢ok daha bilingli, yararli ve verimli bir dinleme etkinligi
siirecini doguracag1 kanaati hasil olmustur. Unite sonu degerlendirmelerinde
dinleme etkinliklerine hi¢ yer verilmemistir. Unitenin; &greniciler agisindan
verimli gegip gegmediginin gostergelerinden biri sayilan dinleme etkinliklerinin,
6lgme 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 JJI51 ITIPOCJIYIIINBAHUSA B
AHATOJIMACKHUX KYPCAX, UCHIOJIb3YEMbIX HA YPOBHSIX Al
N A2 ITPU OBYYEHHUU TYPELHKOMY A3BIKY KAK
NHOCTPAHHOMY

AHHOTAUMs. YYeOHUKH TpeAHa3HA4YeHbl JUIsI MCIOJIB30BaHUS IPH
U3YyYEHHH TYPELKOI'o s3bIKa KaK pOJHOTO M MHOCTpaHHOro. BximouatoT B ceOs
aynno3anucH (koMmakT-auck CD, kacceTHbIH MarHUTOGOH, MP3) U TEKCTHI ISt
ayIupOBaHUsA W JPYI'MX BHUJOB pEUYEBOU JEATEIBHOCTH, LEIbI0 KOTOPBIX
ABIIIETCS YJy4IIEHHE HABBIKOB ayAUpPOBAaHUS M OCYILIECTBICHHE OOYy4eHHUs
A3BIKY C OMOPOM Ha yke c(HOpMHUPOBAHHBIE YMEHHS BOCHPHUHHMMATH peYb Ha
CIIyX.

Bbicokoe kauecTBO M THIaTelIbHAas MPOPa0OTKa JAHHBIX MaTepHUajoB
SBIISIIOTCSI KpUTUYECKH BaKHBIMU aclieKTaMH i ooecrieueHus 3¢ (HeKTUBHOTO
nporuecca 00y4eHHs U OBJIaJIEHUS S3bIKOM Ha MOCTOSTHHOM OCHOBE.

B pamkax naHHOW uccrnemoBaTenbckoil paboTsl kHurH Anadolu Ders
Kitaplari, koTopbie NCHONB3YIOTCS MHOCTPAHHBIMHU CTYJIEHTAMHU Il U3YyUCHHS
Typeukoro si3plka Ha ypoBHe Al um A2, ObUTM NpOaHATU3UPOBAHBI B IUIAHE
TEKCTOBBIX MaTepualoB Jid MNpoCIylMBaHUs. bbbl Hcmonb3oBaH METO
aHaM3a TeKCTa.

B mporiecce nccnenoBanus ObUA MPOBEPEHBI B 00111eM KondecTse 299
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3amucel ISl aymupoBaHUs W 35 3ammMced Uil APYTHMX BHIOB PEUYCBOM
nesTenbHOCTH 1o kputepusm OOmeeBponeiickux Kommerenmnuii Bragenus
HNuoctpanubiM fA3bikoM 11 ypoBHEN Al n A2. BbIsiICHEHO, UTO 1aHHBIE TEKCThI
JUIS ayJUpOBaHUS M HMX 3alUCH B 3HAYUTEIBHOW CTENEHU COOTBETCTBYIOT
YKa3aHHBIM KPUTEPUSIM .

B uTore MoXHO cenaTh BBIBOJ, YTO PACCMOTPEHHBIC YUCOHUKHU TOCIE
yCTpaHEHUS BBISBICHHBIX HEJIOYETOB MOTYT CTaTh eule 0onee 3pPeKTUBHBIMU
JUIsL 00Y4YEeHUSI TYPELUKOMY A3bIKY KaK HHOCTPAHHOMY.

KiwueBble caoBa: yucOnuk  Anadolu, wHaBbIkM  cCilymmaHus,
NEeSATENIbHOCTh CIylIaHus, OOy4eHHE TYPEIKOMY S3bIKy HOCHTENeH IpYyrux
s3p1K0B, OKBI .

Kenin myemi 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/AbI AW IAJIAHY.

Angatna. TUrIik Ky3pIpeTTiTikTeH 0acka, OYTiHTi )kahaHIaHFaH dIeM
MOJICHHETapalIbIK KOMMYHHUKATUBTI Ky3bIpeTTinikTi (MKDB) tanan eren,
couapiktad ODPU cabaxrapeiaga ICC nHTErpaninschl OMipIIiK MaHbI3IbI
Mmocenenepain  Oipine  aidinHanapl.CromtepaiH  oH  Kagambel  (1997)
MOJICHHETapaJIbIK KOMMYHMKAIUS KY3bIPETTUIITH apTThIpyFa MYMKIHIIKTEP
Tyre3aThiH PBL TuiMi Kypanst 6omnein cananansl. Ceinbinta PBL nafigacein
OaperiHIa apTThIpy yiuiH 3eprreyin Cromtepaid (1997) PBL on kamambina
CYlieHe OTBIPBIN TarchIpManap xacaasl. HycKaymbIKTBIH opOip TarchlpMachl
PBL neriznepine Herizaenrex, cousiMeH Oipre tanceipmanap |CC Herisri
AJIEMEHTTEPIMEH THIFbI3 OAWIaHBICTBIL: KYPMET, TOIIMILTIK, KbI3BIFYIIBUIBIK
KOHE  IIBIHAWBUIBIK. byl  wmakamama  koOadblK  OKBITY — apKBUIBI
MOJIEHUETapalIbIK KOMMYHHMKATUBTI KY31pETTUIIKTI Kajai MIbIHayFa )KOHe
JAMBITYFa O0JIATEIHBIHKOPCETYTE THIPHICATHI.

Tyiiin ce3aep: MoIeHHUETAPATBIK KOMMYHUKATUBTIK KY3BIPETTIIIK,
KOOAITBIK OKBITY, K00a.
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HNCITOJIB30BAHUME ITPOEKTHO-OPUEHTUPOBAHHOI'O
OBYUEHMS JJI YIYUYIHIEHUS MEXKYJbTYPHOI
KOMMYHUKATHBHOM KOMIETEHIINN.

AHHoTanus. MeXKynbTypHas KOMMYHUKaTHBHAsI KOMIETSHIIHS cTalla
152


mailto:aisulu.gatiat@sdu.edu.kz
mailto:aisulu.gatiat@sdu.edu.kz

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

IIMPOKO H3BECTHA B OOYUYEHHWH S3BIKY, I[O3TOMY B HACTOSIIEEe BpeMs
MIPUOPUTETHBIMU ABJISItOTCS crtocoOb ynyurieHus: ICC B kitacce aHTIIMHCKOTO
s3bika.  Jlecats maroB  Cromtepa (1997) cuumtarorcs 3ddeKTUBHBIM
UHCTPYMEHTOM OOYy4YeHHsS Ha OCHOBE IPOEKTa, KOTOPBIA MOXET CO31aTh
BO3MOXXHOCTH  JUIsl  YIYUYIICHHWS  MEXKYJIBTYPHOH  KOMMYHHKATHBHOM
KoMIeTeHIIMH. YTOOBl MaKCHMU3UPOBaTh IOJIb3y OOydYeHHS Ha OCHOBE
IPOEKTaB KJacce, UCCIeA0BaTeNb MpelaraeT co3arTh 3aJa4yM, OMUpasch Ha
JeCATh maroB oOyueHuss Ha ocHoBe npoekta Cromtepa (1997). 3amanus
JIOJI’KHBI OBITHCO3/IaHBI HA OCHOBE TJIABHBIX aCIEKTaX MPOEKTHON pabOoTHI, B TO
KEe BpeMs 3aJaHus TECHO B3aMMOCBS3aHbl C OCHOBHBIMH JJIEMEHTaMHU
MEXKYJIbTYPHOW KOMMYHHKATHBHOW KOMIIETEHIIUH, TAKUMHU KaK YBa)KCHHE,
TEPIUMOCTB, JIFOOO3HATEIBHOCTh U ayTEHTHYHOCTh. B 3TOH cTathe aenmaercs
MOMBITKA  TMPEICTaBUTh, KaK  MEXKKYJIbTYpHass  KOMMYHUKATHBHAS
KOMIIETEHTHOCTh MOKETOBITh JOCTHTHYTAa U Pa3BHTa IMOCPEACTBOM OOyUCHUS
Ha OCHOBE ITPOEKTOB.

KiaroueBble ciioBa: MCKKYJIbTYpHAas KOMMYHUKATUBHAA KOMIICTCHII U,

IIPOEKTHOE 00y4YeHHe, IIp
Received 26 June 2022

153



