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Anparna. byn sxympicTa Kasipri OumiM Oepy KarmaibIHIa OKYIIBLIAPABIH aHAIWTHKAIBIK
OWJayblH, IIBIFAPMAIIBUIBIFBIH JKOHE TEOPUSUIBIK OUTIMAI IpaKTHKaJla KOJAAHY JaFJblIapblH
JaMBITyFa OarpITTIFAaH TEOMETPUSAAH OJIMMIIMANA €CENTepiH MIeHIyre MaiblHaay oJicTeMect
KapacThIpblIaibl. 3epTTEY >KYMBICHIHBIH HEri3ri MakcaTbl — reoMerpus OoMbIHIIA OJMMIHNAaFa
JTalbIHIANATRIH OUTIMATYIIBIIAPABIH NAaHBIHABIK ACHICHIH apTThIPYFa BIKHAJ €TETiH THIMII OKBITY
ozicTepl MEH OKy pecypcTapblH Tajjaay. JKyMmbIcTa T'€OMETPHUSHBI OKBITYIbIH MPAKTHUKAJIBIK
OarbITBIHBIH MaHBI3IBUIBIFBI, KYHENl JKaTTBIFy MEH OJMMITHAJANIBIK €CeTTepIi TYPAKThl STy IiH
OKYIIBLIAP/IBIH JOTHUKAIBIK OWIaybIH, TAOAHIBUIBIFBIH JKOHE YaKbITTI THIM/II Maianany KabileTiH
JTaMbITyAaFsl peili kepcerineni. COHBIMEH KaTap CTaHIApTThl TEOMETPUSIIBIK (CHHTETHKAIIBIK) 9JIIC
KOHE CTaHAApPTTHl ecenTey TexHuKachl (bashing) CUSKTBI TocinaepAl KOJAAaHY epeKIIemiKTepi
cUmarTanaabl. 3epTTey OaphIChIHIA SPTYPIl SAICTEp MEH OKY MaTepHallapblH Maiianany apKbUIbI
OKYUIbUIAPJIbIH KYPAEI OJIMMIHNAANIBIK €CeNTep/l Menly JaFblIapblH KaJIbIITACTHIPy MYMKIHJII1
nonenneneni. HoTmkeciHe YCBIHBUIFAH SIICTEMENIK TOCULEp OKYIIbUIAPJbIH MaTeMaTHKaJIbIK
KapbICTapaFbl KETICTIKTEPiH apTThIpyFa >KoHE OJIapbIH OoJalllaK OKY-KoCiOM KbI3METiHE KaXeTTi
MaHBI3/IbI JAFIBUIAP/IBI JAMBITYFa BIKITAJT €TETiHI aHBIKTAJIIBI.

Tyiiin ce3aep: reoMeTpusi, MaTeMaTUKAIbIK OJIMMIINA/A, OJIMMIINAJAIBIK €CENTep, OKBITY
ozicTeMeci, aHAMTHKAIBIK OWIay, JIOTHKAIBIK OWJIay, CHHTETHKAIBIK OJIIC, €CEeNTey TEXHHUKACHI,
MaTeMaTHKANbIK JaibIHABIK, TPAKTUKAJIBIK JaFblIap, OKbITY PeCcypcTaphl, HIeHOep, YIoyphITap,
xKeHOepre *Kypri3uireH kaHaMmaniap, Tpaneius, TeopeMaiap, Tpaneusra IITel chI3bUIFaH meHoep.

Kipicne

Kaszipri 6iim 6epy sxyilecinae O6i1iMayblIapAblH TeK TEOPUSIIBIK OUTIMIH KaJIBIITACThIPY
KETKIJIIKCi3, COHBIMEH KaTap OJIapJbIH aHAJIMTUKAJIBIK OWJIAYBIH, JIOTUKAIBIK IMalbIMIAYbIH JKOHE
OUTiMI1 TPAaKTUKANBIK XKaFAai1a KoJIJJaHy JaFAbUIapbliH JaMbITy epekiie MaHbI3Fa ue. Ochl TYPFbIIaH
aIFaHa, TEOMETPHUS TIOHI OKYIIBLUIAPBIH MAaTEMAaTHKAIBIK MOJICHUETIH KaJIbIITACTHIPYa MaHbBI3IbI
OpBIH anajibl. ['eoMeTpus TeK KeHICTIK Typasibl 6171iM Oepir KaHa KoHMaii, COHBIMEH KaTap JaJeey,
Taugay, CaNbICTHIPY >KOHE KOPBITBHIHIBI jKacay CHSAKTBI KYpJeNi Oiyilay opeKeTTepiH AaMbITaThIH
FBUIBIM CaJIachl OOJIBIT TaObLIA b

['eomeTpust OOMBIHINIA OTMMITHAIAIBIK TAIICHIpPMAJIap bl TSIy JaFIbIIapBIH TAMBITY Ka3ipri
yakpITTa OutiM Oepy calachlHAArbl ©3€KTI Mocenenepiid ©Oipi Oombin  canamagsl. CebeOi
ONMMITHAJIANIBIK ~ €CENTep JOCTYpii OKy OarmapiaMachlHIArbl CTAaHAAPTTHI TarchpMaliapIaH
KYPJENiTIriMeH, KONKbIPJIbUIBIFBIMEH JKOHE HIBIFapMAaIIbIIBIK TOCUIAL TaJIall eTyiMEeH epeKIlIeIeHe .
MyHpaii ecentepai mienry OapbICBIHIA OKYIIbUIAp TEK JJalblH aITOPUTMIEPIl KOJIaHyMEH
IIEKTEJIMEN, MoCeleH1 )KaH-)KaKThl TaJIayFa, )KaHa TOCUIAEp 13/1eyre sKoHE JIOTMKaJIbIK HETi3eNITeH
menrimaep Kabpuinayra YUpeHesi.

['eomeTpus onuMMIIUanaNapblHa KaThICy OKYIIBLIIAPIBIH MaTEeMATHKAIBIK KaOuleTTepiH
JaMBITYyFa FaHa €MeC, OJIApAbIH TaHBIMIBIK OCJICEHIUTITIH  apTTBIpyFa, IIOHTE JIETCH
KBI3BIFYIIBUIBIFBIH KYIIEHTYTE jKOHE FBUIBIMH 13/IeHicKe OeliMaeyine MyMKiHaik 6epeni. COHbIMEH
KaTap OJMMIMAIAJIBIK JaHBIHABIK OKYIIBUIAPIBIH ©31H-031 YHBIMIACTHIPY, TaOaHIBUIBIK, MAaKCaTKa
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YMTBUTY )OHE 63 KaOUIeTTepiHe JIETeH CEHIMIIIIK CUSIKTHI TYJIFAIBIK KaCUETTEPIH KAIBITITACThIpyIa
MaHBI3/IbI POJT aATKAPAIBI.

OcbiraH OailIaHBICTBI TEOMETpHsT OOWBIHINIA OJMMITMAJAJIBIK TaNChIpMaIapabl IIENry
JaFIbUIAPBIH KYHETl Typle NaMbITy, THIMJI 9MIICTEMENIK TICUIIEP/Al aHBIKTAY JKOHE Olapibl OKY
yAepiciHae KoJjaHy Kas3ipri Inegaroruka FeUIBIMBI MEH OuUTiM Oepy TokipuOeci YIIiH MaHBI3JIbI
OarpITTapABIH Oipi OOIBIT TAOBUIABI.

3epTTey MaTepuaIapbl MeH dicTepi

TeMeH/ie YCBHIHBUIFAH OJIMMITMAJA TallChIPMAJIApbIH TEOPUSIIBIK OOJiMIe KOpPCETKEH
TEOpeMalap/AblH KOMETIMEH MYMKIH OpTYpJli TEOMETPUSIIBIK ecenTepl MIeuryJe KOoJIJaHy
MYMKIHAITIH KepceTuiai. by Teopemanapasl ecentep/i Tajnaayaa KOAAaHy OLTIMII TEPEHAETYTe
FaHa eMec, COHbIMEH KaTap memimMaepai Ta0yablH THIMALIITIH apTThIpyFa MYMKIHIIK O6epeni [1].

1-ecen. lypsic AABC ymbypoiusiabiy iminge M wnykreci opuanackan. AC men BM

tysynepi K wmykrecinge xubiisicesin. Erep ZAMB =30" sxone AMKC wmen AMCB

yIOyphITaps! ykcac exeni 6enrini 6onca, ZMAB wone ZMCB GypbiuTapsie TaObIHBI3.
Mewimi: ZMBC = a nen 6enrineiiik (1-cyper). Hentpi C xone pannycst AC Gonarsin

mieHOep canaiibik. B skoHe M Hykrenepi meHOepre THICTI €KEHIH aHFapy KUBIH emec, ceOeOi

AC = BC xone ZAMB :%AACB.

Connpikran, AMBC' - ten6yiiipii,
LMBC =/4BMC =«.

Consiven xarap ZKCM =« YKCACTBIKTBIH ~KacweTiMeH. Y UIOYPBIITHIH  ilIKi
Oypeimrapeiabie, - KockHabickl 1807 ten Gonranmpikran, 6i3 ABMC  ymOypbimibsl  apKbUIbI
3a + 60° =180° rermirin anamei3, onan & = 40° moniH 6inemis.

ZABM = %LACM =20".

Cougpikran, ZMAB =180" —20" —30° =130°, LZMCB =60"+40" =100".

1 - cyper. lllenOepre imTel ChI3bUTFAH YIIOYPHITIITAP

2-ecen. O nyxreci —AABC ymubypsimbinbiy A To6ecine colikec KeNETiH ChIPTTa iTei @
meHOePiHiH IeHTpi (AB ;tAC) @ wenbdepi BC xecinpicin K nyxrene, an AC xone AB

TY3yJepiHiH CO3bIHABLIAPBIH coiikecinme M xone P nykrenepinge xanaiinel. AQ xome PM
Ty3ynepi 1 mykrecinme Kubuibicanl, an AK Ty3yi @ menOepin exinmm pet / HyKTeCiHIe KASIBI.
K,T,0 xone H nykrenepinin 6ip meHOep/IiH OOMBIHIA KaTaTHIHBIH JaJeaeHi3aep [2].

178



Neil (54) 2026 «Yessenov Science Journal»

Ilemimi: K,7,0 xone H wuykrenepi 6ip meHOepiH GOWBIHIA KATATBIHBIH JOJIEIICY

yIIiH (2-cyper), TeHIIKTepiH KOPCETCEK KETKUTIKTI:
ZKHO + ZKTO =180° nemece LATK = ZKHO

AAPQO ymbypeimsl TikOypeimThl 6onranabikran, sxone PT 1 AQ, onga MeTpuKanibik
KaTBIHACTAP ApPKbLIbI TEH/IMH aTaMbl3:

AP? = AT - AO.

AP 1y3yi @ wenbGepiniy xanamacel, AH - Kuroubl, 1eMex,

AP* = AK - AH .
CoHbiMeH,
AT -AO=AK - AH . j—;:j_g'
CoHIbIKTaH,

AATK 1 AAHO, onan ZATK = ZKHO .

Jlonenaeyre KepeKTici e OCHI eIi.

2 - cyper. lllenGepre *xyprizijirex >xanamanap

3-ecem. ABCD(AB =CD) TeHOYIipii  TpamenuscelHa [IeHOEp iTel  ChI3bUIFaH
M —CD xaGbiprachiblH mieHOepMeH kaHacy Hykreci, K — AM xecinmicinin menGepmen

AM N BM
BL

KubLIbICY HYKTeci, L — BM kecinpmicinig meHOEpMEH KHBUIBICY HYKTECI OOJICHIH.

MOHIH TaObIHBI3AAD [3].
Ilemimi: £ xome F colikecinme BC xome AD TtaGanmapbIMeH IIEHOEpIIH KaHACY

Hykrenepi (3 - cyper).
KanamanapabiH KacueTi OOibIHIIA aTaMbl3

AF =FD=MD=a, BE=Ec=CM =b, a* = AF* = AK - AM ,

b*=BE*=BL-BM
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AAMD xone ABMC' yuGypoinirapsl yiliH KOCHHYCTap TEOPEMACHIH jKa3aMbl3, MYHIAFbI

LAMD =¢@.
AM® =a’ +(2a)2 —2a-2acosp=>5a"—4a’ cos o,

M? =D +(2b)" —2b-2bcos(180° — o) = 5a” + 4b° cos .

AM | BM _ AM? BM? AM2+BM2_
AK T BL CAK-AM BL-BM & b’

=5—-cosp+5+4cosp=10.

3-cypet. Tparmenusra imTei CoI3bUTFaH IEHOEP

4-ecen. AABC vywbypeiubiHa imredi coiburan menbep BC,CA, AB xaGbipranapbin
coiikecinme M ,N,P wnykrenepinae xanaiinel. NP xecinpicinen DP-CD = BD - DN
oonareipaii erin D nykreci ansiran. DM 1 PN exenin nonenge [4].

Wewimi: /BPD=/CND=¢ Goncwin (4-cyper). ABPD xone ACND

YIIOYPBIIITAPHI YIIIH CHHYCTap TEOPEMACHIH a3y apKbUIbI aJlaMbl3:

sing sin ZPBD sing sin ZNCD
= JKOHE = ,

BD  PD CD ND

sin ZPBD = D sin @ xone sin ZNCD = @sin Q.
BD CD
PD _ND

= —— OOJIFaHABLIKTaH, OHJIA

BD CD
sin ZPBD =sin Z/ZNCD , ZPBD = ZNCD,

nemexk APBD 1 ANCD , ouna ZPDB=/NDC'.

Y mOyphITapAblH YKCACTBIFBI KoHE O1p HYKTEIEH IIBIKKAH jKaHaMaslap/bIH TeHIT apKbLIbl
KeJleci TeHJIIKTI alaMbl3:

DB _PB _MB
DC NC MC
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anambi3, nemex, DM - ZBDC Gypbuusiabiy 6uccexkrpucacsl, ouga ZBDM = ZCDM , 6ynan

KeJiecl TEHIIK IIbIFAJIbI;

ZPDM = ZNDM =90’

4 - cypeT. YmOyphIIIKa imrei ChI3bUIFaH meHoep

5-ecen. AABC ymbypeiusiaeiy iminen P nykreci tamganran. AP tysyi BC
kabeipracein A" nykrecinne, BP ty3yi CA xabeipracein B’ mykrecinne, an CP rty3yi AB
ka6wipracein C' mykrecinme Kusmp! [5].

AP BP CP
+

+ =2011
pPA" PB" PC’

ekeH1 Oenrini. Keneci epHek KaHaail MoHiep KaObU1Jaybl MYMKIH:

AP - BP . CP N
P4 PB PC'
Mlemmximi: AfiTanek
AB' cA4' BC'
= x, = y, =Z
B'C A'B C'A4

[Tponopumonan kecinaiiep xoHe YeBa TeopeManap apKplibl (5-cyper).

AP BP cpP
=x(1+y), =z(1+x), —=y(+2), xyz=1.
I (I+y) B (I+x) O y(I+2), xy
AP BP CP
. . =xyz(1+x)(1+ 1+2)=24+x+v+z+xy+yz+xz=
7 PE PO yz(1+x)(1+ y)(1+2) y Y+
=2+x(1+y)+z(1+x)+y(1+z)=2+AP+BP+CP:2013.

P4 PB" PC’
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5 - cyper. YmOypsilika caibiHFa YeBHaHAIAP

6-ecen. AABC ywOypeiusl ymiin keneci mapr opsmganans: BC  kecimgicinge
AX? =BX - CX renuiri opslHanaTsHzail xanFs3 rana X Hykreci 6ap [6].
Haonenney kepek:

AB+ AC = BC\2

Ilemimi: AABC ymlOypelnbiHa CHIPTTail ChI3BUIFAH HIEHOEPAi (@ el Oenrineiik.
AX M@= D 6oncwn (6 - cyper). Erep Tomenzeri Teniik opbinaaica,

BX -CX =A4X -DX
Onna
2
DX=BX CX:AX e
AX AX

Conppikran, X - AD xopnaceibid opracel. [ HykTeci apkbuibl oTeTin sxone BC Tysyine
napajuiesb Ty3y () UIeHOEpiHIH >KaHaMachl OOJNIaTBHIHBIH Jonenaeiik. Kepi OarbITTa HIbIFaphIm

xepeiiik. Ona @ menGepinge D, nykrecin Gonce, D nykrecimen coiikec emec, DD, [ BC
oonareimait. AD, N BC = X, 6oncen. Onna ®@anec teopemacst 6oiibiama AX, = D X .

CoHOBIKTaH

AX! = AX,-DX, =BX,-CX,,

Kanrpi3 X HYKTECI YIIiH Kapama — KaiIbUIbIK maiina 60ia/ibl.

6 - cypeT. YOYphHIITHIH KaOBIPFaIapbIHBIH CO3BIH/IBICHI

Enuni, /[ - ® men6epine D (/[]BC) mnykrecinme yprisiiren »aHamachl OOJCBIH.

[N AB =K nen 6enrineitixk, [ " AC =L . Ouga BC - AAKL ymOyphIIbIHBIH OpPTa ChI3BIFbI
Ooagnl.

KD*=KB-KA=2AB*, LD*=LC-LA=2AC"?
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TEHIIKTEPiH Oap Oojca, oH/Ia
KL KD+LD 2(A4B+AC)

KD = AB\2, LD = AC\2, BC = . .

2
coaaH

AB+ AC=BC\2

7-ecen. TikOGypoiuutel AABC ymbypenusiana M nykreci — BC runorenysachiHbig
opracel. AC xone AB xecinminepinge

AE-BE =AD-CD

Oonateingail coiikecinme [ sxone E mykrenepi radbburran. ME = MD tennirin nonennenis [7].
IMewimi: AABC ymbypeimbina nearpi M Gonarsid xkoHe paauycsl R = —— miendep

CaJIbIHFAHIBIFBIH OaliKaiiMbI3 (7 - CyperT).

7 - cyper. lmreil CbI3bUIFaH TIKOYPHIITHI YILIOYPHIII

Ecenrin maprteiHan £ xoHe [) HyKTeNepiHiH JopeKeci TeH eKeHIIriH Oaiikayra O0Japbl.

. . .. . 2 2 .. . 2 2
Exinmi xareiHan E mykrecinig gopexeci R™ — ME” ten, an D nykrecinin mopexeci R — MD
TeH. OcblIad ecel AoIelIeHIeHAIrH OaiiKaliMbI3.

PecnyOnukanblk OMMMIMAIACHIHBIH ayJaHIIBIK KE3€HIH/AE KEITreH eCenTeple TEOPUsIIBIK
OeiM/e JKa3blIFaH TeopeMalap bl KOJIJaHbIN LIbIFapyFa apHaJFaH OipHelle ecenTi KepceTeilit.
8-ecen. AABC nypeic ymbypsimbinsig AC sxone AB KaOblpramapblHaH

MC_NA_, p
MA  NB

Gomareingaii coiikecinme M xome N wmykrenepi anwmmran. BM xone CN  xecinpinepinin

kublIbichiH P uykreciven 6enrineitik. ZAPC =90" exenin nonennenis [8].
I emimi: I'padurin camaitbik (8 - cyper).

AB = BC = CA =3a 6onceiH.

BM =\/(2a)2 +(3a)2 —2.2a-a-cos60° =~[7a
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Menenail TeopemMachIiHaH:

ACMPBY | Ja MP 4 MDAy gy dp,

CM PB NA 2a PB 2a PB 3’

_ BM?+CM*-BC* 7Ta*+4a’-9a° 1

COSx = =
2BM -CM 274 -2a 27
AP> = AM? + MP* —2AM -MP-cos(180° —a)
PC*=CM?* + MP* —-2CM - MP-cosa

2
AP’ + PC* =a* +4d’ +2(§\/7a) +2(AM —~CM )- MP-cosa =

4J_ 1
7 o0

32, 284’

=54* + —2a- =5a° + =9a’ = AC*.

Hemek, ZAPC =90°,

8-cyper. YmOypsiin kecKiHi

9-ecen. M ,N,K — nykrenepi AABC vymobypemusmen colikecinme AB, BC,CA
KaObIpranapeiHbiH opranapsl 6onckin. MN xone NK kecinpinepinen colikecinme P xone
nykrenepi anviran. AP+ AQ =BC xone BQ+CP=AB+ AC xarteinacrapbinbie 6ip

yaKbITTa OPBIHJATYbI MyMKiH Oe [9]?
Memimi: YmoypsimTap TeHCI3AITHEH

= AP+ CP < AM + MN + NC =

AM + MP > AP
PN + NC > PC

%(AB +AC+BC).
Typa couaii

{AK+KQ>AQ

:>AQ+BQ<AK+KN+NB:1(AC+AB+BC)
BN + NQ > BO 2

Onxnma
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AP+ AQ+CP+BQO< AB+BC+ (A4,

€Cell MAaPThIHIAFBI €Ki TEHIIK Oip yaKbpITTa OpBIHIAIMANIEI (9 - cyperT).
JKayaObl: MYMKiH eMec

9 — cypet. YOypsbIi

3epTTey HITHIKeJIepi

['eoMeTpHsIIBIK ecenTep i MbIFapyAbIH HETi3T1 oicTepi

CHHTeTHKAJBIK TeOMeTPUSJIBIK Jfic. OmicTepal i37ecTipy OapbiChIHIA KONTEreH
MaKayajgapabl OKBIIBIM JKOHE OJMMITHAaNIapIaH JKYJIAEIi OPBIH aFaH OKYIIbUIAp/IbIH Ka30amapbeiH
Kapam, Tajjgail Kele OChbl 9MIICTe ©Te THIMAL o/iC PETiHIe KOJJAaHyFa OOJaThIHIBIFBIH aHBIKTAJIbIK
Mpican perinzae 6ip jka30aHbl KOPCETEHIK.

[ludpaslk Kypannap HeEri3iHIe JKOFapbl MaTeMaThka ca0aKTapblH YHBIMAACTBIPYIbIH
oicTeMeNiK Tociepi Ka3ipri Oinim 6epy yaepiciHae MaHbI3IbI OaFbITTApABIH Oipi O0JIBIT TAOBLIAIEL.
byn omic 6i3 KyHIemikTi cabakTa KOJJAHBIN KYPreH SICTEPACH albIpMAIIbUIBIFBI — MEKTEITEr1
reoMeTpHsl TIOHIHIH OKY OaraapiiaMachiHAa KapacThIPhUIMANTHIH TaKbIPBINTAP/Ibl KEHIPEK KaMTH/IBL.
Mpicanbl, KOChIMINAa chl30anap caiy, OypbIITapAbl caly, LHUKIAIK TepTOYphHILTap, TOMOTETHS,
pajuKaIIbIK OCh, HYKTEHIH KYIIIl OHE TaFbl 0acKa TaKbIpPbIITap/Ibl TEPEHIPEK OKbITYFa MYMKIHJIK
6epeni [10].

Cranpaprrel ecentey TexHukacbl (aka bashing). byn omicte okxymibiiap OachIMIIBIK
ecenteyre Oepeni. Kemeci TakpIpbIITap OCBl QMICTIH KYpaMblHa Kipelli: TPUTOHOMETPHSIIBIK
(cunyctap, KocwHycTap T.0. TeopeMmanap KojjaHy), MeHemaii TeopeMachl, YeBa Teopemachl,
BEKTOpJapAbl naiinanany T.0.. MyHaail omicTep/iH apTHIKIIBUIBIFBI - OJIap JKaJIBIKTBIPAThIH KOHE
YakKbITThI KOKET €TeTiH OoJica Ja, KapamaibiM >koHe ceHiMIl. OONBICTBIK onummnuaganapaa Yera,
Menenaii T.6. Teopemasiapbl KHi- KWl KEJI Typajbl, ajJl KOOPAMHATAIBIK 9JIC Typaslbl alTaThIH
6oJicaM 01 OKYLIBIIApAbIH €cel LIbIFapy OapbIChIHAa YaKbITBIHBIH Konl OeiriH anbin kereai [11].

Kacanasl untemnexkt (KU) xyitenepiHiy KapKbIHIBI AaMybl OLI1iM Oepy cajlachblHa, COHBIH
IIIHAE TeOMETPUsIaH OJIMMIIMAAAJBIK €CEeNTepal OKbITY MEH INIelly oJiCTeMeciHe e eneyi
e3repicTep eHrizyze. Ocipece, MUGPIBIK TEXHOJIOTHSIAP MEH MHTEJUICKTYalIJIbl OKBITY JKyHesepi
reOMETPHSUIBIK TeopeMaapAbl TUIMAL KOJNJaHyFa, KYpJeli eCenTep/IiH LIeny >KOJJapblH TajiayFa
OHE OKYLIbUJIApJbIH JIOTUKAJBIK Oifjlay KaOUIeTIH JaMbITyFa aHa MYMKIHAIKTEp YCBIHAIbI.
CoHbIMEH KaTap, OJMMIMAJANIBIK ecenTepAl MIeNIyie TeopeManapabl Typhic TaHJIay MEH KOJJAaHy
OKYIIBUTAPJIBIH MAaTEMATHUKAJIBIK CAyaTTBUIBIFBIH apPTTBIPHII, MIBIFAPMAIIBUIBIK KOHE 3epTTEYIILIIK
JaFbplIapbIH KaJIbINTACThIPYAAa MaHbI3bl PO aTKapazasl [12].

by )korapseisia alThUTFaH o/1iCTEP/1 )KOFapFbI IEHI e 1er: YHpeHiN KoHe KOJIIaHybl YIIIiH, Oy
ozicTepre KaThICThl KO ecenTepal MbFapy Kepek. Kenreren kirantapMeH oJTMMIIMAJAIBIK ecenTepi
Oap cadTTapapl 13/I€ Keye, KOFaphblla aWTBUIFAaH METOAMKANIap/bl OalKacaHbI3Zap, apHAMBI
TaKbIPBIITAPABl MEHIepy KEpPEeKTIriH aWThIl KETKEH OONaTBIHMBIH, JEMEK OJl TaKbIpBIITapibl
MEHTepy OKYIIBUIAPIBI COJ dIicTepre OalIaHbICThI €CeTTepPIi KOTI IIBIFapy KepeK.

KopbIThIHABI

KopbIThIHBIIAN Kene, reoMeTpusi OOWBIHINA OJMMIMALAIBIK TalchblpMalapbl IIEIIy
JaFAbUIAPbIH TaMBITY OLTIM ayIIbUIapbIH MaTeMaTHKAIBIK OMIIAybIH JKETUIIIpYIe MaHbI3IbI pel
aTkapazael. OIMMIUATANBIK €CcerTep OKYIIbUIApJaH TEK TCOPHUSIIBIK OUTIMIII FaHa eMeC, COHBIMEH
Karap OHBI OpTYpJ OKaFdaiimapia THIMAI KoJjjaHa OUTy[i, JIOTMKANbIK NaibIMaay MeH
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MIBIFAPMAIIBUIBIK TOCUIAI Tananm erefi. COHIBIKTaH MYHJAal €CenTepMEH JKYHesl JKYMBIC Kacay
OKYIIBUIAP/IGIH aHAIMTUKAJIBIK KOHE JIOTMKAIBIK KAOUIETTEpiH JaMBITHII, OJIAPABIH MaTeMaTHKa
MIOHIHE JIETEH KbI3BIFYIIBUIBIFBIH aPTTHIPAJIBI.

3epTTey OapbICHIHAA TCOMETPHSIaH OJIMMITMAJaFa JaWbIHIBIKTA KOJIJAHBLIATHIH HETI3Ti
oMlicTEp MEH TACUIIep KapacThIPbULABI. ATall alTKaHa, CTAaHIaPTThl TEOMETPHUSIIBIK (CHHTETUKAIBIK)
O/liC KOHE CTaHIAPTTHI €CENTEy TEXHHUKACHl O/ICIH THIMAI KOJJaHy OKYIIBLIApABIH ecenTepi
OPTYPJIL TOCUIZEP apKbUIbI MISHTy KAOUIETIH HaMbITyFa MYMKIHAIK OepeTiHi aHbIKTayabl. COHBIMEH
KaTap OKBITY MPOIECIHAEC KOCBIMIIIA OKY pECYpCTapbIH Naiaanany, )Kyieli Typ/e KaTThIFy ecenTepin
IIBIFApPy JKOHE OJMMITMAIAIBIK TalChpMallapbl Taljay OKYIIBUIAPABIH JaWbIHIBIK JICHICHIH
apTTHIpYyFa BIKMA €TeTiHI OalKasIbl.

3epTTey HOTHXKENEepl KOPCETKEHJACW, TeoMeTpHsi OOMBIHIA OJUMITHAJAIBIK EeCenTepIi
menryre OarbITTaIFaH MaKCATThI )KOHE JKYHeT JalbIHABIK OLTIM amyIbiap A6l OUTIMIH TepeHIeTIN
KaHa KoiMmaii, onapablH TabaHIbUIBIK, YKayalKepUIUTiK, 63/IMHEeH O11IM aly KoHe YaKbITThl TUIM/I1
naiganany CUSKTBHI MaHbBI3/IbI KACHETTEPIH KAIBIITACTHIPAIBL.

Ocpinaiima, reoMeTpusi OOWBIHINA OMMMITMAJANBIK €CeNTEP/Il NIy JaFbUIapblH JaMbITyFa
OarpITTalIFaH THIMJI dicTeMeNepli OKy MPOLECiHAe KONJaHy WHTEJUICKTYa/IbIK JICYeTTi allyFa,
OJIapbIH MaTEMaTHKAIBIK JNANBbIHABIKTEI apTTHIPYFa JKOHE JKaH-)KAKThl JAMyFa KOJAWJIbl JKarmai
Kacayra MYMKIHAIK Oepei.
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INPUMEHEHME TEOPEM I1PU PEIHEHUN OJIUMITNA THBIX 3ATAY I1O
I'EOMETPUUN

*T'.P. KomanoBa, H.M.I"a3u3KbI3bI
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AHHoTauusi. B nmanHOW paboTe paccMaTpuBaeTCsi METOJMKA IOATOTOBKH K PEIICHUIO
OJIMMIIMAJHBIX 3a/la4 [0 I'€OMETPHUM, HAlpaBJICHHAs HA Pa3BUTHE y Yy4allluXCs AHAIUTUYECKOTO
MBIIJIEHUSI, KPEATHUBHOCTH M HABBIKOB IPUMEHEHUs TEOPETUYECKMX 3HAHMM Ha NpPaKTUKE B
COBPEMEHHBIX YCIOBUSAX 00pa3oBaHusa. OCHOBHOW LENbIO HCCIEAOBAHUS SBIIAETCS aHAIMU3
3¢ GEKTUBHBIX METOIOB O0yUYeHHsI M y4eOHBIX PECypCOB, CIIOCOOCTBYIOIIMX MOBBIIICHHIO YPOBHS
MOJIFOTOBKH yYaIllUXCsl, yYaCTBYIOIIMX B OJIMMIINAAX IO TEOMETPHH.

B pabore nokazaHa BaKHOCTb NPAKTUYECKOW HAIIPaBIEHHOCTH MPENO/IaBaHUsl FEOMETPUH, a
TaKXe PpOJIb CUCTEMAaTHUECKUX YIPAXHEHUH U PEryJsipHOro pelleHHsl OJIMMIIMAJHBIX 3ajad B
pPa3BUTHHM JIOTHYECKOTO MBIIUICHUS YYallUXCs, HACTOWYMBOCTH H yMEHHA d(P(PEKTUBHO
pacmpenenarte Bpemsa. Kpome TOro, omucaHbl OCOOEHHOCTH HPHUMEHEHMsS CTaHJIApTHOIO
Te€OMETPHUECKOTO (CHHTETHYECKOT0) METO/Ia M CTAaHAAPTHOM BBIYMCIUTENbHON TeXHUKH (bashing).

B xozme uccnenoBaHMsl JOKa3aHa BO3MOXHOCTb (DOPMHUPOBAHUS y YYAlIUMXCS HABBIKOB
pELIEeHUs CIIOKHBIX OJMMIIMAIHBIX 3aJa4 IPU HCIOJIb30BAHUM PA3JIMYHBIX METO/J0B U Y4YEOHBIX
MaTepuaioB. B pe3ynbraTe npennoxkeHHble METOJUYECKHUE MOJIXOAbI CIIOCOOCTBYIOT MOBBILICHUIO
YCIEXOB y4YallMXCsi Ha MaTeMaTHYECKMX COPEBHOBAHUAX M PAa3BUTHIO Y HMX BaXKHBIX HABBIKOB,
HE0OXOIUMBIX sl Oyayliel yueOHoM U mpodecCunoHaNbHOM e TEIbHOCTH.

KiroueBble ciioBa: reomerpusi, MaTeMaThyeckas OJIMMIIMAZA, OJMMIIMAIHBIE 3a/ladH,
MeTOoAMKa 00yUueHHsI, aHATUTUYECKOE MBIIUIEHUE, JOTMYECKOe MBIIIJIEHHE, CHHTETUYECKUIA METO,
BBIUMCIIUTENbHAsS TEXHUKA, MaTeMaThyeckas TIOATrOTOBKAa, IPAaKTUYECKHWE HaBbIKW, Yy4deOHbIE
pECYPCBI, OKPY’KHOCTb, TPEYTOJIbHUKH, MPOBEIEHHBIE KacaTEJIbHBIE K OKPYXXHOCTH, Tpamelus,
TEOPEMBI, BIIUCAHHAs B TPAIELUIO0 OKPYKHOCTb.

APPLICATION OF THEOREMS IN SOLVING OLYMPIAD PROBLEMS IN
GEOMETRY

* G. Koshchanova, N. Gazizkyzy
Yessenov University Aktau, Kazakhstan
e-mail: gulash.koshchanova@yu.edu.kz, madina262019@gmail.com
*Koppecnonnent aBtopsl: gulash.koshchanova@yu.edu.kz

Abstract. This study examines a methodology for preparing students to solve geometry
Olympiad problems, aimed at developing analytical thinking, creativity, and the ability to apply
theoretical knowledge in practice within the current educational context. The main objective of the
research is to analyze effective teaching methods and learning resources that contribute to improving
the preparation level of students participating in geometry Olympiads.

The study highlights the importance of a practical approach to teaching geometry, as well as
the role of systematic exercises and regular problem-solving in developing students’ logical thinking,
perseverance, and effective time management skills. In addition, the features of applying the standard
geometric (synthetic) method and standard computational techniques (bashing) are described.

The research demonstrates the possibility of developing students’ skills in solving complex
Olympiad problems through the use of various methods and learning materials. As a result, the
proposed methodological approaches contribute to enhancing students’ success in mathematical
competitions and fostering essential skills needed for their future academic and professional activities.
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Keywords: geometry, mathematical olympiad, olympiad problems, teaching methodology,
analytical thinking, logical thinking, synthetic method, computational techniques, mathematical
preparation, practical skills, learning resources, circle, triangles, tangents drawn to a circle, trapezoid,
theorems, incircle of a trapezoid.
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