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Uxtucocaamtupuaran Makradaapaa Ienernk Ennamys
Acocnaa Tpuronomerpusinn Yxkurum Haqida

Xonqulov Ulug ‘bek Xursanaliyevich !

AHHOTanus: Yoy MaKojaga UXTUCOCIAIITHPUITaH MakTabiapia TPUTOHOMETPHUSHU TeHETHK
€HJalyB acocuaa KyprasMalud YKUTHII Xycycustiaapu OaéH KwiMHradH. ByHUHI ydyH VKyB
MaTepUAIUTAPUHU KYpra3Mald TaKIUM STHIA KYJUIaHWIAJUraH YCIyOWH-IWAAKTUK BOCHUTAJIAPHU
AHMKJIAIITHPUII Ba aJbTEPHATUB BapUAHTIAPHU H37a0 TOMMILI, TPUTOHOMETPUK (GopMylasapHU
KeITUPUO YMKAPUIIHUHT TeHETHK acleKTIApUHH MIUIA0 YUKHUII, Y3IyKCU3 TaKOMUJIAITUPUO Oopwui,
OBPUCTHK YCY/UIAQPHU KOMIUIEKC Kyijam Basudanapu ycTHBOp 3THO Oenrmnmannu. Maxkonana
TPUTOHOMETPHUK (QOpMyJaJapHH MaHTHKMH TY3WIMaBHH TeHETHK CHIAUIyB acocuia KeITHpUO
YUKAPUII yCYJUTAPH KEITHPUIITaH.

Kanur cy3aap: MaHTUKMI Ty3uJIMaBUW TeHETHK EHIANIYB, WJUIIOCTPATUB-KOTHUTUB
yCyJu1ap,WJIMHN U3JIaHUII Ba XYJI0Ca YUKAPULI METOAJIAPH.

KIRISH. HxTucocnamrupwiran Maktabjapia MaTeMaTHMK OWIMMIIADHM TH3UMIIAIITAPUII Ba
YMYMJIAIITHPHUII XYCYCaH, TPUTOHOMETPHSIHA YKUTHINHUHT caMapaind EHpamyBu cudartuaa
KYpra3MalWIMKHA TeHETUK aJ0KaJOPJIMK acoCH/a TAbMUHIIAII J10J13ap0 axamuaT kacO aTMokaa. Japc
KapaCHHJa YKUTYBYM MAaTEMAaTUK TYIIYHUAIAPHUHT TY3WJIMaBHHA TEHETHK JKHUXATJapura bTHOOP
KapaTulliy, XaJBajjiap, CTPYKTypaBUi jJuarpaMma Ba TacBUpJapAaH (oinanaHu®d YKUTHIIHH OJHUO
Gopuin Makcaara MyBoQHK 1e6 XucoOmaiimMus. YKyB amabuériapha Kyprasmaid Kyposuiap Ba
BOCHTQJIAPHUHTI KYyHHJArd TypJiapy KEITUPHITaH: TapOUsSBUI Kypra3maiau KypoJuiap, TabCHUPIU
Kyprasmajiau KypoJuiap; XaXMJId Kypra3mMaid Kyposuiap; IapTid Ba THMCOJUIA Kypra3mMajid KypoJuiap;
Xap XWJ Mojeliap, Maxcyc npuOopnap, acobobmap Ba 1y kabu Typiapra OynuHaau. Kyprazmamu
KypoJilap BOCHTAacHaa OWIuM Oepuil Japc >KapaéHUHUHT Oapua OOCKHWIapuia KYJUTAHHIIAIH.
Taxpubanapian alTUIl MYMKHHKHM, TE€HETUK EHJAIyB acoCHJa TPUTOHOMETPHUSHM KYpra3maiu
VKUTHITHA TabMUHJIANI YKYBUMJIAp TOMOHHJAH MaTeMAaTWK OWJIMMIAPHH OCOH Y3JIalITHPHII
MMKOHMHU Oepaau. Macanan, kynOypuak Ba aillaHa, XycycaH y4Oypyak TyulyH4YacuaaH Qoiiaananuo
TPUTOHOMETPHK (OPMYJIATAPHUHT TY3WJIMaBHH Te€HETUK (HOpPMACHHM aHUKIAIITHPHUII MyaMMOCHHHU
ymoy Makoiajaa Kypuo dnkaiauk. MyaMMOHUHT 3apypHsaTH KyWnaaruiap OuiiaH U30XJ1aHau:

1. Tpuronomerpus KypcHu anreOpa Ba T€OMETPUSHUHI MHTErPAllMOH TYryHU cudaruia OypuakiapHU
ymyamn Ba rapMOHUK JKapa€HJIApHU YpraHuiia axaMusTIun Oyricana, TPUTOHOMETPUSHU T€HETHK
€H/1alyB acocuaa YKUTUIIIard MaBXy/l MyaMMOJIap KOMIUIEKC YpraHuiMaraH.

2. Akl GoamTUATHUHT aKC THILY, YKyBUMIAp TPUTOHOMETPHUSIHUHT MAaHTUKUN TY3WJIMIIMHU OHIJIU
TYLIYHUIIY, MaT€MaTUK Ha3apUSHUHT KeJNO YMKUIIWHU Ky3aTHIIH Ba SIXJUT WAPOK ATHUILU YUYH
FCHETUK EHJAIIYB KOHLENIUACUra acOCIaHIaH KyprasMaiad YKUTUIIHUHI METOAMK, IHUIAKTHUK
MyaMMOJIapH TYJIUK XaJl TUJIMAraH.

Mavzuga oid adabiyotlar tahlili (Literature review)

Maktabda trigonometriyani o’rganishning metodik muammolari bo’yicha ko’plab tadqiqotchilar
tomonidan ishlanmalar taklif etiladi. Masalan 6ab3u Tagkukotymnapauar (I'.M.JIlykanuna[l],
H.Mapacog[2], III.A.bakmaesa[4], W.H.Ilomos[2], @ b.B.Monorkora[l],  C.C.Cyxanona[3],
0O.B.3axapoa[1], O. Kapumuii[4], V.X. Xounkynos[ 1], Kevin Moore[1] va Cos Dabiri[2] Ba 6ormikanap)
METOJIMK ~ WIUTAHMAJapUHU  METOJOJOTHK acoc cudarmma omum  Goimamuaup. Yiapna
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TPUTOHOMETPHUSIHA YKUTUIIHA TaKOMUJUIAIITUPULI, TPUTOHOMETPUSHU YpraHuiga YKyBUMWIAPHH
XHCOOJIAII TEXHUKACHHU PUBOXKIIAHTUPUINTA KapaTHiraH (Hogamy KUXAaTIapHA TabJIUM aMaIuETHIA
Kymnam taBucs stunanu. Jlekun ko ‘rgazmalilik, tasvir Bocutacuna trigonometrik tushuncha orasidagi
bog’liglikni ta’minlash muammolari kam o‘rganilgan.

Tadgigot metodologiyasi (Research Methodology).

HxTucocnamTupuiaran Mmakrabiiapia TeHETUK EHJAlllyB acocuia TPUTOHOMETPHSHH Kyprasmaiu
VKUTUIITHA TAbMUHIIAIT YIYH Kyiuaard BazudaiapHy camapaiy Xal TN Tajaad dTHIau:

» VKyB MaTepHaUIApUHHM Kypra3Mald TakKJIuM OTHIIAA KYJUTAHWIATUraH —YCIyOWi-TuIaKTUK
BOCUTAJIAPHU aHUKJIALITUPHUII Ba aJIbTEPHATUB BApUAHTIAPHU M3J1a0 TOIIMIIL;

» TPUTOHOMETPHK TYIIYHUAIAPHH WJUIFOCTPATUB BOCHTajapjaaH (oinanaHu® MaKUIAHTHPHII Ba
KeNTUPUO UYWKAPUIIHUHT TEHETHK ACMEKTIapUHU WIUIA0 YUKHUIN, Y3TYKCH3 TaKOMIJIAIITHPUO
OOpHILL, IBPUCTUK YCYJUTAPHU KOMIUIEKC KYJUIall.

IOkopunarn BasudanapHu Xaia STHIAA KyprasMald YKATHIIHUHT YCITyOWH-IUIAKTHK BOCHUTAJIapu
(kagBamnmap, TacBupiap, y4dOypuak, Tpamenusi) —TYHIYHYaJapHUHT  MaHTHUKUN-TY3HJIMaBUN
TFeHETUKACUHU LIAKUIAHTUPUILAA KYJJIall MyMKUHIMHM KYypuO uMkKamu3. byHJa TpUTrOHOMETpUSHU
Kyprasmaial YKUTHIIAA TeHETUK EHJAIIYBHUHT axaMUsITH KyHuaaruiap Ounan OenruaaHaau:

OJIMHTaH OMJIMMJIAPHU PACMUNIAMITUPHINTA TYCKUHIUK KUJIA N,

SIHTY TYIIYHYaJIAPHU TUAAKTHK Ba METOJIMK JKUXATAAH MajaKalld KUPUTHUII UMKOHUHU Oepaji;
Mypakka0d MaB3yJlapHU OHIVIM CHHTAMpUIITA €paam Oepaau;

YpranunaéTran MaB3yHH peKallalliTUPUIIIa MATEPUATHU YPraHHIll KeTMa-KeTIUTUHU Oenrunaiau;

IBPUCTHUK yCy/UTapuaH (HoiAaIaHUIIHI Ha3ap/a TyTau;

YV V.V V V V

YKUTYBYM TOMOHHUAAH VYKYBUYWJIAPHUHT OwWivIl (QAaoUIMTUHU PHBOXJIAHTUPHII Kapa&HHUHU
MaKCa/ Il OOIIKapHINTa UMKOH Oepaiu;

> S’/KYB Ba KOTHHUTHUB (l)aOJ'II/IHT mapaéHHI[a KYPCHHUHI' TYKH AJIOKAJOPJIUTUHHA TabMUHIIAUIU.

TpuronomeTpuk (opmynamapHu MAPTIM paBUIAA TY3WJIMaBUH T€HETHK >KMXATAaH MKKU Typyxra
Oynmum MyMKkuH. bupuHumcu, Oup apryMeHTIH TPUTOHOMETPHK (YyHKIUMsUIAp opacujard acocuit
aJloKaJapHU akKC 3TTUpCA, MKKMHUMCU 3ca Oapua Oomka ¢opMynaiapHud Oupnamtupagu. Yooy
¢dbopMmynanapHu reHeTUK EHAALTYB acocHa yuOypyak TylyHYacuIaH (oiganaHud makIaHTUPHILTHU
SHT camapainu ae0 xucobnaiimus. byHail €HaanyBHU TU3UMITU PUBOXKIAHTUPUIIT MYMKHH.

1. Acocuii mpueonomempux gpopmynanap.

ABC tyrpu 6ypuaknu yubypuakna CH Gananmmuk 6yncun (1-pacm). Y xomma YTkup Gyp4akHHHT
b BH a

CHHYCHM Ba KOCMHycH Tabpudura xkypa COSQ=—"=—, Sina = =— Ba OyHzaH
C a C

KaTeTJIapHUHT TUIIOTeHY3aJary MpoeKuusiapu GopMyalapiuHi OJaMu3: b’=AH.c, a*=BH -c.
Wkkuaan ToMoHmaHD =C-COSar Ba @=C-SINa Oynranm yuyn Ilmdarop Teopemacura Kypa

a’+b’°=c® nam (c-cos 05)2 +(c-sin a)2 =¢® ma OyHIaH acoCHil TPUTOHOMETPHUK aWHUAT
bopmynacu
sina +cos® a =1 (1)
kemn6 unkamm. (1) dopmymagan Sin@ =+41—C0S°ax Ba COS =+\1—SiN°@ skammrnuu
kypuin MyMkHH. (1) popmynanu sin®a #0 éku cos’ a =0 udoara OYIUII OpKAIH
1

1+tg’a=———

7 (2
cos” a
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1+ ctg’a =

©)

sin® o

dbopmynanapuu onamu3. KOxopuaaru kabu Mynoxasza KUJIHII OpKadu YTKUp OypYaKHUHT TAaHTCHCU Ba
KoTaHreHcH Tabpuduman ¢oinanannd {ga Ba Clgar opacumaru OGornmaHuiiHM oJjaMu3. Arap

a
: a_ ¢ Sina
SINa=— Ba COSQ =—  okawmdrkd uHOOatra onuHca, (Jo=—=-%-= Ba
c b b cosa
C
b
b ¢ cosa
ctga =—=L =" Jlemax, tgar - Ctger =1.
a a sina
C
bynnan
1
tga =—— (4)
ctga
Kenub YuKaau.
/ A
A A
a
c
0 ¢
b b
H c
I
o
C a B C 7 P a B
1-pacm. 2-pacMm. 3-pacMm. 4-pacwm.

2. Ukxunanean 6ypuaKHune cunycu opmynacu.

Tyrpu Oypuaxmu ABC yubypuakma ZA=ca, CO - memmana 6yncum (2-pacm). YV xomga
C
/B=90°-«a =a COZE oynrann yuyn tenr émmu COB  yuGypuakma /B =-/0OCB Ba

Z/COB=180°-2-(90° —a)=2a. CO - memmana ABC yubypuak [O3MHH TeHr HKKHra

2
1 1, . 1(c) ..
oymanu: ESABC =Scos- By epma S 5 :Ebcsma Ba S.op :E(Ej SIN2¢ 6ynranu yuyn
: cY . : 2bsina
ZbC SIina = E E SiN 2. Bynnan SIN 200 = ——— . YTkup OypYaKHUHT KOCUHYCH Tabpu(ura
C
. . . 2bsina .
kypaCOS¥ = — Gyaranu yuyn SIN 20 = ———— TeHIIIMKKa Kypa
C C

sin2a = 2sinacosa (5)

MKKWIaHTaH OypYaKHUHT CUHYCH (popmyracu Kennd YruKaiu.
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DHAM MKKUJIAHTaH OypYaKHHHI KOCHHYCH (OpPMYIACHHM KeNTHUpuO umKapamus. busra uxTuépuii
ABC yubypuakna BN =1 oGuccexrpuca 6yncun (3-pacm). V xomna S,g. =S,gy +Sgc B2

1., . 1. . 1 .
§C| sina+=alsina = E acsin 2¢ . Bynjan ukkuiIanran Oypyak GopMylacHMHU HHOOATIa OJIMHCA

2accosa
|(C + a) = 2CaC0S & skaHnuruaan ouccekrprca GopMynacH Kenub duKaiu: | =———— . Xocun
a+c
oynran gpopmynanu tyrpu 6ypuakin ABC yuOypuakka tarbuk stamus (4-pacm). Tyrpu Gypuaxom
2bccosa
ABC yubGypuakna AP 6uccekrpuca 6yncun, y xonga AP = “hic VTkup Gypyak CMHyCH Ba
+C
. b b
xocuHycu Tabpudura kypa AP = Ba AB=c= . By udonanapuu Ouccexrpuca
cosa Cos2a
2bccosa
popmynacu AP = —————— ra kyamus:
b+c
2cosa
b 2b cosa 1
___Cos2«x : _ _C0S2«x
b ’ 1
Cos«o b+ CoS« 1+
CoS2cx CoS2c

Oxwupru tenrnukaan COS 2a uu Tonamus. Hatukana WKKUIaHTaH OypYaKHUHT KOCUHYCcH (popmynacu
KenO 4UKaIn;

cos2a =2¢0s° a —1 (6)

(6) popmynaHu mAKI AIMAIITHPAMU3:

CoS2c =2¢0s° @ —1=2c0s” a — (Sin® e + €os* @) = €os” @ —sin“ a =

=1-sina —sina =1-2sin’«.

Jlemak, MKKHUJIaHTaH OypYaKHUHT KOCUHYCH (JOPMYJIaCMHU Kyluaaruda xam udoaanai MyMKHH:
C0S2a = C0S° o —sin® a (7)

cos2a =1—-2sin’a (8)

UkKkunanran OypYakHUHT CHUHYCH EKHM KOCMHyCH (opmynatapuun Qo opkanu ndopataHWIIMHA
Kypu0O umkamus. byHaa Ou3 sHa yM3Ma Ba TacBUp dJEMEHTIapUHUIAH ¢oiinananamus. TeHr €nnn
ABC yubypuak Gepunran 6yacun (5-pacm). Ilaptau pasumpaa tenr éanmun ABC yubypuakaunr
acocu AB =2n Ba acocra tymmpunran 6ananammk CH =m 6yncun. Arap AC én tomonra BP

6aananmuk Tymmpunca, ABC yubypuakmunr rosm S :%-an:%-AC-BP. Bynnan BP

2mn
OaTaHIIMKHE ~ TONAMM3: BP = o Tyrpu  Gypuakiu CHB yuOypyakaan
2mn
BC = AC =+/n? +m? 6ynranu yuyn BP = ﬁ Tyrpu 6ypuaxau BCP yubypuaxnan
n-+m
4n’m? (N2 +m?)2 —4n’m?  [m*—n’
PC:\/(BC)Z—(BP)Z:\/n2+m2— LU i =‘ 2 l
n’>+m n’+m JnZ+m
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Tyrpu O6ypuakmu BCP  yuGypuakgan 2q OypuyakHMHI CHHYCH, KOCHHYCHHH TOIAMH3:

sin2a=E, COSZazg. BC=AC=+n*+m*> a BPzﬂ Ba
BC BC Jn2 +m?

2 2
m” —n’| _ ‘m —n ,
PC = ———— skawmrunan SiN2a =———, C0S2x ='——— Kemmb unkagu. Yeu M
«/n2+m2 n-+m n~+m
1V
n 1—( "
ra Oymmm opkamu SIN2a = m > Ba C0S2a=——— Arap CHB yuGypuaknan
n n
1+ — 1+ —
m m

n
tgo = — oskannuru unoOatra ONMHCA,
m

sinZa:ZtLoj (9)
1+10°x
_ 2
cosZazlt—gza (10)
1+t9°cx

Arap (9) Ba (19) dopmynamapuu xaama xaa Oyicak, HMKKWIAHTaH OypYaKHMHT TaHTEHCH Ba
KOTaHTe€HCH (hOpPMYJIapUHH KeInO YMKaIH:

2tga
tg20 =—— (11
Jca 1—tg2a( )
2 —
ctgza:Ctg—al (12)

3. Hapascanu nacavimupuw chopmynanapu.
HNapaxanu macatupuil (GopMmynagapyuHU UKKWIaHTaH Oypuyak KOCHHYcH (QopMyJacuaaH KenTupuo

qukaprnamy. (6) Ba (8) Gopmynanapran 2SiN° o Ba 2C0S° @ KuAMATIAPHN TOTAMHS:
2C0s° @ =1+ C0s2¢ (13)

2sin ¢ =1—cos2a (14)

Xocun KuiiHraH GpopMyiaJapHu XaaMa-xaa OYIIUI OpKaiu KyWHIaruiaprya oJlaMu3:

g2 = 1-cos2a (15)
1+ cos2«a
ctg’er = 1+ cos2a (16)
1-cos2a

4. fApum 6ypuax ghopmynapu.

TpuroHoMeTpuk aHUSTIAPHUHT apryMEHTJIapd HOJAAH (apkiaum HUXTUEPUNA XaKUKUHA COHJapra
Kynatupum €ku OYIMII MyMKUHIUTH WHOOATra OJHMHCA, JapakaH! MacalTUpuil (GopMmylanapuiaH
sspuM Oypuak popmynanapu €ku kappanu Oypuak ¢GopMynalapuHu OJIAMH3.
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2c052g:1+c052—a ,neZ (17)
n n

2c0s’na =1+cosn- 2 (18)
Xynnu mry mynoxasanu (14), (15), (16) popmynanapra xam TaaOUK 3TUIT MyMKHH.
5. Kywuw ¢hopmynanapu.

ABC tyrpu 6ypuakiu yuOypuaxaunr BC xarerura uxtuépuii AP 1yrpu unsuk yrxazuncun (6-

1, . 1, . 1, .
pacm). MabiymMkd, S,ge =Sucp + 5. Y Xonza EbCSIn(pZENSInO{+E|CSIH((p—0£).

Tyrpu 6ypuakiu ACP Ba ABC yubypuaxnan ykup 6ypuak kocunycu Tabpudura kypa | =

Cosx
1 b’sing 1 b*sina 1 b*sin(p-a) §
Ba C= tonunaay. Jlemak, — - =—- + —- . Bynnan kyiunaru
COS @ 2 COSp 2 COSa 2 COS@-COSc
sin sina sin(p—« sin(p —«a
¢ _ = (p=a) éku g —1tga :L TEHIJIMK KenuO 4ukaau. Yuioy
COS@ COSa COSar-COSQ COScx - COS @

TCHI'JIMKKA YMYMI/Iﬁ Maxpax 6ep1zmca

sin(p —a) =sinCcosa —Sina cos @ (19)

dopmynanap kemu6 wnkagn. Tyrpn Gypuaxin ABC yubypuakia @+ F=90° sa ¢ =90" -3
Oyaranu ydyH KeJITHpuIl GopMysacura Kypa

cos(a + ) =cosacos B —sinasin S (20)

SKAHJINTUHYU KYPHUII MYMKHH.

C

A
al|a
m b
P
n n \ \
1 7 B C aNnP O B
5-pacm. 6-pacm. 7-pacm. 8-pacm.

Kypunu6 typubauku, Kymum dopmynaigapu Tyrpu Oypuakiu yuOypuakaaH Qoiinananu® xentuputd

yuKapuiIMokaa. Jlekun uxtuépuii yaOypuakaan doiiganannd xam Oy UIIHYA amalra OUIUPUII MyMKUH

(7-pacm). Macanan, ABC yuGypuakauar BC tomonura AH 6Ganamanuk tymmpunran 6yncun. Y
h h

Ba b =
cosa CoS

xonaa C = xamaa S,ge = Sacy + Sans
Jemak,

1, . 1 ) 1 i
—bcesin(p + a) ==bhsinp + =hcsina
5 (p+a) 5 o+

bynnan
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sin(p+ a) =sin@pcosa +Sina cose (21)

dopmyna kemu6 unkamn. o =90° — B 6¥nranu yayn
cos(f —a) =cos fcosa +Sin Bsina (22)
SKAHJIMHH KYPUII MyMKHH.
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