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DERIVATIVE OF EXSPRESSIONS WHICH INCLUDE TRANSCENDENT FUNCTIONS

Xiilasa: Transendent funksiyalar daxil olan ifadslorin téromasi riyaziyyatda istifado olunan osas
anlayislardan biridir. Magalods transendent funksiyalara aid ifadslorin téromasi hagqinda miithiim olan bozi
qaydalar, niimunalor, onlarin hall yollari, hall tisullar1 sorh edilmisdir. Bazi ifadalorin téramalarinin halli ila
yanasg1 isbatida verilmisdir. Homginin tors triqgonometrik funksiyalar hagqinda moelumat verilmisdir.

Acar sozlar: Toramo, funksiya, trigonometriya, tors trigonometrik funksiya, arksinus, arkkosinus,

arktangens, arkkotangens.

Pe3rome: BriparkeHre Nponu3BOIHOTO, B KOTOPOM CONEPKHUTCS TPAHCLEHACHTHbBIC (DYHKIMH, SBISIETCS

OCHOBHBIM H3 TOHATHI B MaTeMaThke. B craTee paccMaTpHBaeTCs OCHOBHBIE IIpaBHIIA, IPUMEPBI, HX
METOZBI PEUICHUs, CIIOCO0 PEelIeHNs] BEIPAKEHHUH MPOM3BOJHOTO, B KOTOPOM COJEPIKUTCS TPAHCIICHACHTHBIC
¢GyHKIMU. B HEKOTOPBIX BBIp@KEHUSIX JaHBI HE TOJNLKO MX PELICHHUs, HO U UX JOKa3aTeNlbCTBa. Tak e JaHa

nH(popMaIus 00 0OpaTHBHIX TPUTOHOMETPUIECKUX (PYHKITHAX.
Knioueswvie cnosa: Ilpoussoonvie, ¢hynkyus, mpucoHomempus, 00pamuas mMpucoHOMempuiecKasl
@ynxyusa, apkcunyc, apkKOCUHYC, apKMaH2eHc, apKKOMaH2eHc.

Summary: Derivative of exspressions 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.

Key words: Derivative, function, trigonometry, inverse trigonometric function, arcsin, arccos, arctan,

arcctan.

Tobiotdo elo horokatlor miisahido olunur
ki, onlar miioyyan vaxtdan bir tokrarlanir. Belo
horokotlor dovri harakatlor adlanir, onlarin riyazi
ifadasi ise dovri funksiyalardir.

Harmonik rogsi harokot ganunu y= Asinot
diisturu ilo verilir. Burada y- rags edon ndqtonin
baslangic vaziyyatdon etdiyi meyl, A- noqtonin
rogsi horokatdoki maksimal meylini ifado edon
amplitud, t- zaman, ®- ¢evra {lizoarindo komokgi

am
ndqtonin bucaq stirotidir. o= —dir, T- sabit ko-

miyyat olub rogsin dovriine lazim olan zamandir.
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Harmonik harokotlori yaxs1 dyranmak
ticiin har seydon avval trigonometrik funksiya-
lardan sinusu va kosinusu differensiallamagi 6y-
ronmok zoruridir.

Tutaq ki, y= sin(ax +b) funksiyas1 verilmis-
dir. Sinusoid tizarindo M(x;y) ndqtasini gotiirak.

1) Homin qrafik iizerindo M ndqtasing
yaxin M, (x4;y;) noqtesini gotiirsok, funksiya-
nin hamin ndqtodoki giymati uygun olaraq y; =

sin(ax+b) olacaqdir, burada x ;= x+Ax — dir.
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Transendent funksiyalar daxil olan ifadalarin toramasi

2) M néqtasindon M, noqtasina kegorkan
funksiyanin arttmini hesablayaq:

Ay= y;-y = sin(axy+b) — sin(ax+b) = sin
(a(x+Ax) +b) — sin (ax+b) = sin (ax+b)cos(aAx)
+ cos(axt+b) sin(aAx) — sin(axtb) = cos
(axtb)sin  (aAx) — sin(ax+b)(1-cos(aAx))=
cos(ax-+b)sin(aAx)- 2sin? mj—x sin(ax+b)

3) Ay vo Ax- in asagidaki kimi nisbatini
diizoldok:

Ay a sin{a-Ax) sin
—=———— cos(ax+b) — 2 —gm -

2

Ax alx

smﬁr A
X
am—a’ —sin(ax+b).
2

Ay L
Ax sifra yaxilagarkon f nishatinin limiti-
X

ni tapag:

y=limp, ., a1 cos(ax+b)—2-1-1- iy 0
Ax 4

= a cos(ax+h)

Demali,

[sin(ax + b)] = acos(ax+h).

Burada 2 xiisusi hala baxaq:

1) Tutaq ki, b=0 — dir, onda (sin ax) =a
cosax alariq.

2) Tutaq ki, b=0 |,
(sinx) = cosx alariq.

Misallar.

1) y=sin5x olduqda yz - 1 tapin.

a=1- dir, onda

y = (sin5x) = 5cos5x

2) y= 7 sin(4x-3) funksiyasinin tGromasini
tapag.

y'=(7sin(4x- 3))’= 74 cos(4x-3)= 28
cos(4x-3)

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

Moalumdur ki,

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

Onda
y'=[cos(ax+ b)]'= [sin[g—i— ax + EJJ]’ =a

cos [cos(ax + b) + ﬂ = -a sin(ax+b) olar.

Demoli: [cos(ax + b)]'= - asin(ax+h)
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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 téramolorinin diistur-
larindan istifado edoarak tangens vo kotangensin
téroma diisturlarini ¢ixaraq:

, sinxy , (sinx) cosx—(cosxY sinx
tg'x= ( ) =
CO5X

cos X+ Sinx 1

cOsx

" cos?x’
.o CGS‘:X:) . (cosx)'sinx—(sinx) cosx _

sin%x

sinZx’
Tars trigonometrik funksiyalarin toros-
masi: y= arcsin X, x € [—1;1] funksiyas

- H H . - -
X=siny , y € [—;; ;] funksiyasinin torsidir.

Tors funksiyani tapmaq qaydasina asason Xe (-

1;1) liclin
1 1

= =——— alanq.
(siny)" cosy cos(arcsiny) q

(srcsinx)’=

cos (arcsinx)= 4/ 1 — sin? (arcsinx) =
v 1 — x2 oldugundan , alarq ki,

(arcsinx)” =

Vi—x?
(-l<x<1).
Oxsar qayda ilo gostarmoak olar ki,
(arccosx) "= — Nepres (-1<x <1).

y= arctgx, X €R funksiyasi x= tgy, y€
(—g;g) funksiyas1 torsi oldugu iiglin tors
funksiyanin tapilmasi qaydasini totbiq etsok,
alariq ki,

i 1
(arctgx) " = — = —— = cos?y =

t e

(t9y) ey
1 _ 1

1+tg2y T 1+x?

Oxsar gayda
1

ilo gostarmok olar Ki,

(arctgx)’= — Ten?

Indi loqarifmik funksiyanin téromosi {iciin
diistur ¢1xaraq. Biitlin miisbat X-lor ti¢lin
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log, "x=

xlna’
Bu diisturu isbat etmok tiglin forz edok Ki,

f(x) = a®*. Onda onun tors funksiyas: g(x) =
log,x vo f(x) = a Ina olacaqdir. Osas
logarifmik eyniliys asason vo tors funksiyanin
toromosinin diisturuna gora

log, x=g'(x) =

1 _ 1 _
fglx))  al°a¥lna

1
— (1) diisturu isbat olundu.
xlna

Adoton (1) diisturunun xiisusi halin1 — na-
tural logarifmin téromosi diisturunu qeyd edir-

1
lor: In"x= . (2
Bu diistur a=¢ oldugda (1) disturundan
alinir , ¢iinki Ine=1.
Misal. f(x)=log, (2 — 5x) funksiyasmin
toromasini hesablayaq.

Miirakkob funksiyanin toromasini
hesablama qaydasina vo (1) diisturuna gors

F(=(ogs(2 — 5x)y=C=2) - =

(2-5x)ins (2—5x)Ind

fx) =

edilmigdir:

R

funksiyas1 iki araliqda toyin
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R,=10; oo[ vo ]-o0; O[ (2) diisturundan
eixir ki, R, coxlugunda onun Inx ibtidai funksi-

yast vardir.
Gostorok ki, ]-o0; 0[ araliginda f funksi-

yasinin ibtidai funksiyalarindan biri In(-x)
funksiyasidir. Dogrudan da,
1 1 1
(IN(X) == (%)= (=) (1) =~

Problemin aktualhgi. Toxundugumuz mov-
zunun téromonin Oyranilmasinds rolu boyiikdiir.
Miisahidolor gostarir ki, moktab riyaziyyati todrisin-
do transendent funksiyalar daxil olan ifadslorin tors-
masi mévzusunun sagirdlar torafindon dyranilmasin-
do miixtalif ¢atinliklora rast golinir. Bu noqteyi- na-
zordan transendent funksiyalar daxil olan ifadslorin
toromosinin arasdirilmasi aktualliq kosb edir.

Problemin elmi yeniliyi: Daha somorali tisul-
lar segmoklo transendent funksiyalar daxil olan ifa-
dalorin toromasi daha sads sokilds sagirdlora Gyro-
dilmasi metodikasindan ibaratdir. Buna goro do ma-
terial muallimlor torafindon sagirdlors diizgiin sokil-
do manimsadilmalidir.

Problemin praktik ahamiyyati va tatbiqi.
Bu mévzu on osas orta moktab kursunda, hamginin
elmi todgigat universitetlorinds istifado edilir.
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