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Tabiotds elo harokotlor miisahids olunur ki, onlar miisyyon vaxtdan bir tokrarlanir. Belo
harakatlor dovri horokatlor adlanir, onlarin riyazi ifadosi iso dovri funksiyalardir.
Harmonik rogsi horokot qanunu y= Asinot diisturu ilo verilir. Burada y- rogqs eden

ndqtonin baslangic vaziyyatdon etdiyi meyl, A- ndqtonin rogsi horokotdoki maksimal meylini

2m
ifado edon amplitud, t- zaman, ®- ¢evra iizorindo kdmok¢i néqtonin bucaq siiratidir. O="" —

dir, T- sabit kamiyyat olub ragsin dovriine lazim olan zamandir.

Harmonik harokatlori yaxst 0yronmak ti¢iin har seydon avval trigonometrik funksiyalardan
sinusu va kosinusu diferensiallamagi 6yronmok zoruridir.

Tutaq ki, y= sin(ax +b) funksiyasi verilmisdir. Sinusoid {izerindo M(X;y) noqtosini gotiirok.

1)Homin qrafik tizorindo M ndqtosine yaxin M, (x4;V; ) ndqtesini gotiirsok, funksiyanin
hoamin ndqtodoki qiymeti uygun olaraq V' = sin(aX;+b) olacaqdir, burada X ;= x+Ax — dir.

2)M noqtesindon M, ndqtosing kegorkon funksiyanin artimini hesablayaq:

Ay= ¥ -y = sin(ax4+b) — sin(ax+b) = sin (a(x+Ax) +b) — sin (ax+b) = sin (ax+b)cos(aAx)
+ cos(ax+b) sin(aAx) — sin(axtb) = cos (axtb)sin (aAx) — sin(ax+b)(1-cos(aAx))=
cos(ax-+b)sin(aAx)- 2§in? GTM sin(ax-+b)

3) Ay vo Ax- in asagidaki kimi nisbotini diizoeldok:

aAx - aAx
n—— &sSn——

sty z 2 4x .
cos(axtb) -2 —gmm— —m— @ Ts1n(ax+b).
Z b4

Ay a sin (a-Ax)
;j.x_ aldx

Ay . e e
Ax sifra yaxilasarkon ﬂ—” nisbatinin limitini tapaq:
X
2

. Ay a
y=limy, ., Pk 1- cos(ax+b)—2 -1-1 - S 0 = a cos(ax+b)
X
Demali,
[sin (ax + b)] = acos (ax+b).
Burada 2 xiisusi hala baxaq:
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1) Tutaq ki, b=0 — dir, onda (Sin @x )’ =a cosax alarq.

2) Tutaq ki, b=0, a=1- dir, onda (Sinx]; cosx alarigq.

Misallar.

1) y=sin5x olduqda _}f! - 1 tapin.

y = (sin5x) = 5cos5x

2) y= 7 sin(4x-3) funksiyasinin téromasini tapagq.

y'=(7sin(4x- 3))'= 7-4 cos(4x-3)= 28 cos(4x-3)

3) y=x* sindx,y =x* - (sindx)" + (x*)" -sindx = 4x*cosdx + 4x3sindx

Mbolumdur ki,

y= cos (ax+b) = sin E + (ax + b}]- dir.

Onda

y'= [cos (ax+b)] " = [sin (§+ ax + bj] " =a cos [cos(ax—i— b) + ﬂ = -a
sin(ax+b) olar.

Demoli:  [cos (ax + b)]'=- asin(ax+b)

Burada da yuxaridaki iki xiisusi hali geyd etmok lazimdir:

1) b=0 olarsa,(cosax) = -a sinax.

2) b=0, a=1 olarsa,(cos)’= -sinx.

Asagidaki funksiyani differensiallayaq:

1) y=-2cos(1-x); y'= -2sin(1-x)

Sinus va kosinusun téromalarinin diisturlarindan istifade edorak tangens vo kotangensin

toroma diisturlarini ¢ixaraq:

(o’ (sinx) . (sinx) cosx—(cosx)sinx cos”x+sin®x 1
X: = — =
& cosx costx cos?x cosix’
, cosxy , {cosx) sinx—(sinx) cosx sin®x— cos®x 1
ctgx=|— = - = — — =——
inx sin®x sin®x sin®x

Tors triqgonometrik funksiyalarin toromasi: y= arcsin x, x€[—1; 1] funksiyas1 x=siny ,

y € [— g ; g] funksiyasinin torsidir. Tors funksiyani tapmaq qaydasina osason x& (-1;1) {ligiin

. B 1 1 1
Srésinx) = = =
( ) (siny)" cosy cos{arcsinx)

alariq.

cos(arcsinx)= \f 1 — sin?(arcsinx) = V1 —x2 oldugundan , alariq ki,

. 1
(arcsinx)” = e -1<x<1).

Oxsar qayda ilo gdstarmak olar ki,
(-I<x<1).

(arccosx) "= — Ny

y= arctgx, x €R funksiyasi x= tgy, y € (—g,g) funksiyas1 torsi oldugu {igiin tors

funksiyanin tapilmasi qaydasini tatbiq etsak, alariq ki,
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(arctgx)’ SN cos?y
arctgx) = — =—F= =
(tgv)y ——

(t9y) &y

1

1+tg2y 1+

Oxsar qayda ilo gostormoak olar ki, ( arctgx)'= — Ton?
X

Indi logarifmik funksiyanin toromosi ii¢iin diistur ¢ixaraq. Biitiin miisbot x-lor iigiin

log, "x=

xlna’

Bu diisturu isbat etmok iigiin forz edok ki, f(x) = a*. Onda onun tors funksiyas1 g(x) =
log,x vo f(x) = a Ina olacaqdir. Osas logarifmik eyniliys asason vo tors funksiyanin
toromasinin diisturuna gora

1 1

F ' 1
log, x=¢"(x) = F () aOEating  xina
Adoton (1) diisturunun xiisusi halin1 - natural loqarifmin téromosi diisturunu qeyd
edirlor: In"x= z (2)

X

(1) diisturu isbat olundu.

Bu diistur a=e olduqda (1) diisturundan almir , ¢linki Ine=1.
Misal. f(x)=log, (2 — 5x) funksiyasinin téromoasini hesablayaq.

Miirakkab funksiyanin toromasini hesablama qaydasina vo (1) diisturuna gora

()= (log,(2 — 5x))y=-2=%2 ___ -3

(2—5x)Ins (2—5x)ins

1
f(x) = funksiyasi iki araliqda toyin edilmisdir:

R,.=]0; oo[vo]-o0; 0[ (2) diisturundan ¢ixir ki, K, ¢oxlugunda onun Inx ibtidai funksiyasi
vardir.
Gostorok ki, ]- @2; 0[ arahiginda f funksiyasmin ibtidai funksiyalarindan biri In(-x)

funksiyasidir. Dogrudan da,
1 1 1

(In(x)" == (%)= (=) (-1) =~

Magqalonin aktualligl. Toxundugumuz mdvzunun téromonin Oyronilmasindo rolu
boylikdiir. Miisahidolor gostosrir ki, moktob riyaziyyati todrisindo transendent funksiyalar
daxil olan ifadoslorin téromasi moévzusunun sagirdlor torofindon Oyronilmosinds miixtalif
cotinlikloro rast golinir. Bu noqteyi-nozordon transendent funksiyalar daxil olan ifadslorin
toromasinin aragdirilmasi aktualliq kosb edir.

Magqalonin elmi yeniliyi. Daha somorali iisullar segmoklo transendent funksiyalar daxil
olan ifadslorin téromosi daha sado sokildo sagirdlors dyradilmosi metodikasindan ibaratdir.
Buna goro do material miiallimlor torafindon sagirdlors diizgiin sokildo monimsadilmalidir.

Magqalonin praktik shamiyyati va tatbiqi. Bu mévzu on asas orta moktab kursunda,
hamginin elmi todqiqat universitetlorinda istifads edilir.
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L. SIry6oBa

BbipakeHue nNpon3BOJAHOI0, B KOTOPOM COJAEPKUTCSH
TPaHCIeHIeHTHbIe PYHKIIUN

Pe3iome

BbipakeHue mnpou3BOJHOIO, B KOTOPOM COAEPKHUTCS TPaHCLUEHACHTHbIE (YHKIUH,
ABJIICTCS OCHOBHBIM M3 IIOHATUH B MaTeMaTuKe. B crarbe paccMarpuBaeTcs OCHOBHBIC
npaBuia, TPUMEPHI, UX METOMABI pPEIIeHUs, C0CcO0 PEUIeHUs BBIPAKEHUH MPOU3BOAHOTO, B
KOTOPOM COJEP)KUTCSl TPaHCLEHAECHTHbIE (YHKUMU. B HEKOTOPBIX BBIPQXKEHUSAX [aHbl HE
TOJIBKO WX PEIICHHs, HO M UX JIOKa3aTeNbCTBAa. Tak ke JgaHa mHpopMarus 00 0OpaTHBIX
TPUTOHOMETPUYECKUX (PYHKLUSAX.

Sh. Yaqubova

Derivative of expressions which include transcendent functions

Summary

Derivative of expressions which include transcendent functions are the one of the main
conception, in this article there can be essential rules samples, solhtion ways, solution
methods related to derivative of expressions of transcendental functions. It is shown the
expression of derivative solution as well as proofs. Also it is given information about inverse
trigonometry.
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