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ANIQ FANLARNI O‘QITISHDA INNOVATSION TEXNOLOGIYALARDAN
VA NOAN’ANAVIY USULLARDAN FOYDALANISH

I.N. Maxmudov
SamDU akademik litsey o‘qituvchisi
F.N. Maxmudov, M.M. Safarova
Pastdarg‘om tumani XTB o‘qituvchilari

Kelajak uchun har tomonlama etuk mutaxassis kadrlar tayyorlashning mohiyati,
zamonaviy fan va texnikaning rivojlanish talablariga mos barkamol avlodni tarbiyalash
masalalari izchillik bilan tashkil etilib, bu boradagi dolzarb masalalar va ularni amalga
oshirish chora tadbiri milliy dasturda belgilab berilgan.

Shu ma’noda “trigonametrik funksiya” larni o’rganishni klassik bo’lmagan
(noan’anaviy) usulini misol tariqasida keltirishni lozim topdik.

Algebraik tenglama va funksiyalarni yaxshi o’rgangan o’quvchilar ham
trigonametrik funksiyalarni o’rganishda ba’zi bir qiyinchiliklarga duch kelishi
mumkin.  Muammoning asosiy sabablaridan biri, mualliflarning fikricha
adabiyotlarning yo’qligida yoki bo’lIsa ham juda kamligidadir.
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Karrali trigonametrik funksiyalarni oddiy trigonametrik funksiyalarga
aylantirishda ikki burchak yig’indisining sinusi va kosinuslaridan foydalanadi. Bu
an’anaviy usul o’quvchilardan ko’proq vaqt talab qgiladi.

Hozirgi fan va texnika taraqqiyoti o’quvchilardan muammolarni tez va o’ta
to’g’ri bajarishni talabgiladi. Masalan, cos3x Kkarrali funksiyani oddiy trigonametrik
funksiya ko’rinishida keltiraylik.

c0s3x=C0S(x+2x)=cosxcos2x—sinxsin2x va ba’zi almashtirishlardan
so'ng 4cos3x — 3cosx ifodaga tengligi kelib chigadi. Bu klassik usul bilan ayniyatni
isbotlashda o’quvchilar vaqtni yutqazish bilan birga soddalashtirish jarayonida
xatolikka yo’l qo’yishi ham mumdkin.

Biz taklif gilgan noan’anaviy usul vaqtni tejash bilan birgalikda algebraik
ayniyat bilan trigonametrik funksiyaning uzviy bog’ligligini asoslaydi.

Ko’phadlarni koeffitsentlarini aniglashda Paskal uchburchagidan foydalanamiz.

1 (n=0)
1 1 (n=1)
1 2 1 (n=2)
1 3 3 1 (n=3
1 4 6 4 1 (n=4)
1 5 10 10 5 1  (n=5)

1 6/ 15 \icy 15\?‘/ 1 (n=6)
Misol tarigasida + b)" darajasini ko’phad ko’rinishga keltiraylik. Bu

hadlarni a = cosx, b = sinx bilan almashtirsak va n =2 bo’lganda Paskal
uchburchagi

(a+b)*=a’+2ab+b?

(a+b)*=a®+3a’b+3ab*+b?

(a+b)*=a*+4a’b+6a’b*+4ab’+b*

(a + b)®> = a® + 5a*b + 10a3b? + 10a?b> + 5ab* + b>

O’quvchi cosnx va sinnx formulalarni oddiy trigonametrik funksiyaga

almashtirishning bu usulini quyidagi sxemada ko’rish mumkin (1-sxema):
cos2x = 1cos?*x — 1sin®x

sin2x=2cosxsinx

cos3x = 1cos3x — —3COSXSlTl X

sm3x 3cos xsm/ +1sin3x

cosdx=1cos*x — —6C0S%xsin’x —1sin*x

\/\/



sindx = 4cos3xsinx + 4cosxsin3x
Bu ma’lumotdan kelib chiqib quyidagi formulalarni taklif qilamiz [1];
COSNX=A1COS"X—A3COS™X—AgSIN*X+ .............
sinnx=a,cos™ xsinx—ascos™ 3xsindx+ ......

Bu usul yordamida qiyinroq bo’lgan tgnx funksiyasini ham oddiy funksiya
ko’rinishiga keltirishimiz mumkin:
2tgx
1-tg?x

3tgx—tg3x atgx—4tg3x
—1‘g_3t ‘Z ; tgdx = —_g > g — Va
g°x 1-6tg*x+tg*x

Xususiy holdatg2x = ;0 tg3x =

hakozo.
1- Misol. Ayniyatni isbot giling.

5 _ _ T
cos (ETE — 6a) sin3(r — 2a) — cos(6a — 1) sin3 (E — Za) = cos34a

Yechish: cos (gn - 6a) sin®(m — 2a) — cos(6a — m) sin3 (g — Za) =

2 2
= [sin3x = 3sinx — 4sin3x, cos3x = 4cos3x — 3cosx] = sinbasin32a +
+cosbacos32a = sin3(2a)sin32a + cos3(2a)cos32a = (3sin2a —
—4sin32a)sin32a + (4cos32a — 3cos2a)cos32a = 3sin*2a — 4sin®2a +
+4c0s°2a — 3cos*2a = —3(cos*2a — sin*2a) + 4(cos®2a — sin®2a) =
= —3(cos?2a — sin?2a)(cos?2a + sin?2a) + 4(cos?2a — sin?2a) X
X (cos*2a + cos?2asin?2a + sin*2a) = —3(cos?2a — sin?2a) +
4(cos?2a — sin®2a)((cos*2a + sin*2a) + cos?2asin®2a) = —3cos4a +
4cosda((cos?2a + sin?2a)? — 2cos?2asin?2a + cos?2asin?2a) =
—3cos4a + 4cosda(l — cos?2asin?2a) = —3cosda + 4cosda — cosda X
X (4sin®2acos?2a) = cos4a — cosda(4sin®2acos?2a) = cosda — cosda X
sin®4a = cos4a(l — sin*4a) = cos4acos?*4a = cos34a.
2- misol. Tenglamani yeching.
2 cos13x + 3cos3x + 3cos5x — 8cosxcos34x = 0

= co0S (En - 6a> (sin(m — 2a))3® — cos(m — 6a) <sin (E — 20())3 =

- + —
Yechish. cos3a = 4cos3a — 3cosa, cosa + cosf = 2cos —£ h cos =2,
2

2
at+f . f-a
cosa — cosf = 2sin > Sin—

2c0s13x + 3(cos3x + cos5x) — 8cosxcos34x = 0
& 2c0s13x + 3 - 2cosdxcosx — 8cosxcos34x = 0 &
& 2c0s13x — 2cosx(4cos34x — 3cosdx) = 0
& 2c0s13x — 2cosxcos12x = 0 & 2cos13x — (cos13x + cosllx) =0 <
& —2sinl2xsinx =0
1) sinl12x =0, 12x =k, x; = Z—s,kGZ
2) sinx = 0,x, = mn, neZ chet ildiz
Javob. x = %,kez

Shunday qilib, karrali trigonametrik funksiyalarni oddiy trigonametrik
funksuyaga aylantirishning noan’anaviy va an’anaviy usulga garaganda bir gancha

qulayliklarga ega. Shulardan biri vaqtni tejash bilan birga o’quvchilarda sxemalar bilan
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ishlash mahoratini shakllantiradi. Shuningdek, trigonametrik funksiyalarni algebraik
ayniyatlar bilan uzviy bog’ligligini ta’minlaydi. Bir vaqtda karrali trigonametrik
funksiyalarni ayni cosnx, sinnxlarni oddiy trigonametrik funksiyalarga o’tkazish
mumkin. (1-sxema).

Foydalanilgan adabiyotlar ro‘yxati:
1. ®ykc. JI.b ®opmynsl qias sinnx u cosnx. Kpant xxypHaiu Ne3 1997 i,
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2. Abduhamidov A.U., Nasimov X.A. Algebra va matematik analiz asoslari. 11
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BAPBAHJIU KYPUTIUY T'IJIPOJJUHAMUKACH YPTI AHUIII
MATEPUAJIVIAPHU KYPUTHUIIIA CAMAPAJTOPJIMKT A DOPULLINII

PaxxadoBa Hapruzaxon Paxmona/iueBHa,
XaouoOysnaes Hlykypy.iio
daproHa MOJUTEXHUKA UHCTUTYTH
n.rajabova@ferpi.uz

AHHoTaumMsi: MakoJsiaja MUHEpaJI VFUTIapra TEPUMK HIIUIOB OEpHIll OpKaIu
KYPUTHII Kapa€HU Ba YHAA KYJUTAaHWIATUTaH KypUIMaIapHUHT TaXJIMIIH, KapaéHaaru
MapxKyjJi MyaMMoJiap Ba YJapHUHI MakOyn euumiiapu Xamjaa OapaOaHiu
KYPUTTHYHUHT TUAPOINHAMUK PEKUMIIAPHU TAIKUK KUIUHTaH. KypriIMaHuHT yMyMHiA
THJIPaBIMK KApPUIMIMTH Ba KOHTAKT JJIEMEHTHUHT KAPIIMIUK KOIPPHUIHMCHTUHU
AHUKJIOBYM TEHIJIaMa TaBCHUs dTUJITaH.

Kanaut cy31ap: KOHTaKTIM, KOHBEKTUB, 0apabaHiii KypUTTUY, UKKU KUCMIIH
HAcajJKka, KOHTAKT JIEMEHT, THAPABIUK KaPIIWINK, TUAPOJUHAMUK PEKUM, KOHTAKT
1032, UCCUKJIMK aJIMallliHUII.

Munepan yfuTiapHy TEPMUK UIIUIOB O€puO KYypPUTHIL TEXHOJIOTUK YU3UKJIA SHT
Kyl SHeprus Tajiad KWiaJuraH kapaéHiapjaH Oupu xucobnananu. by skapaénman
¢doiipananuin Taii€p maxcynor cudaTuHM Oenrwiam y4yH MyXUMIup. TepMmuk
KYpUTHII XapakaTiapu jkapaéHra uIUIioB Oepuiiga ymymud kuimatHuar 10 %
Tamkui 3Taau [ 1;2;3 Ba 6omkanap|. bByHaaii mapoutia I0KOpy caMapaiu, SHEPTUSHU
TeXaUUraH KypUTUII PEKUMIIAPUHM SIPATUIL Ba KYPUTHII anapaTiapyu/ia UCCUKIUK
aIMAallMHUII  >Kapa€HJIapuHM TapTUOra COJNMII XaMJa ONTUMasulaml J1013apo
XUCOoOJIaHaIH.

Kyputum sxapaHu Marepuaq HaMIIMTH, ViIdamMu, YyiapHu Oapabanna
XapakaTJaHWIl yCyJHWra, KypUTUII areHTd OujaH MaTepUuaHUHT Xapakar
TUJIPOIMHAMUKACUTA Ba MUKU XaM/1a TalllKU MyXUT apaMeTpiapura OOFINK SKaHIUTU
MabJIyM. YOy OMWUIAPHUHT KOMOWHAIMSACH KypUTHUII KapaéHUHUHT IIApPOUTHHU
oenrunaiinu. 1lly Gouc caHoaTna KypuTWIagurad MaTepHATHUHT (DU3UK, KUMEBH Ba
MEXaHMK XOccajlapura Kypa TypJid ycyJulap Ba KypuiMainapaH QoiiataHuaim.
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