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ANNOTATSIYA
Ushbu annotatsiya shu haqdakim, trigonometrik almashtirish va unga yondosh

1
Vittg?t
giperbolik funksiyalar yordamida almashtirish, y=shx va y=chx funksiyalar
yordamida almashtirish bajargan holda anigmas integrallarni yechish, bazan
trigonometrik , ba zan giperbolik funksiyalar yordamida almashtirish afzal bo ‘Igan
holatlarni ko ‘rsatish ularni taqqoslash va interfaol ta’lim metodlarini  shu asnoda
qo ‘llash orgali talabalar ongida ushbu tipdagi masalalarni  mustahkamlashdan
iborat. Bu magsadda ushbu ishda bir irratsional ifoda tanlab olinadi va dastlab
trigonometrik almashtirish yordamida keyin esa giperbolik funksiya yordamida
almashtirib yechib ularni farqlarini umumlashtirib o xshashliklari T-sxema jadvaliga
to ‘ldirib ko ‘rsatiladi.

Kalit so“zlar. Anigmas integrallar, irratsional ifodalar, giperbolik funksiyalar
trigonometrik almashtirishlar, binamol differensial, ratsionallashtirish, T- sxema,
interfaol metodlar.

bo ‘Igan almashtirishdagi cost= ga yondosh bo ‘Igan almashtirishdagi

3AJJAYA PEIIEHUSA HEKOTOPBIX HEOIIPEAEJIEHHBIX
HUHTEI'PAJIOB U UX AHAJIN3 METOJIOM OBYYEHMUSA

AHHOTALIUA
OmO anHOmMAYUs NOCEAWEHA MPUCOHOMEMPUUECKOU 3aMeHe U 3aMeHe

1
Ji+tg?t
Gyuryusmu Yy=Shx u y=chX u pewenuio Heonpedenennvix uHmMeESPALOS, UHO20A
UCNONIL3YSI MPUSOHOMEmpUYecKue, UHo20a 2unepooaudecKue QyHkyuy, umoobwi

2unep60ﬂuqea<wwu ¢yHKL;u}ZMM 8 3aMeHe CO CmoumMocmbvio COSt= 3amMeHne

nokasambsv ciydau, Ko20a 3ameHda npednoumumeﬂbuee, cpasrueasd ux, U UCnoJavb3y:
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UHmMepaKkmugHvle Memoovl 00yuenus, ymooOvl 3aKpenums 3mu MmMunsvl Npoodiem 8
cosHaHuu yuawuxcs. /[s 9mo2o 8 0auHou pabome 8bloOUparom 0OHO UPPAYUOHATLHOE
8bIPAdICEHUE U CHAYANA UCNONb3VIOM MPULOHOMEMPUUECKVIO 3aMeHy, a 3amem
pewarom e2o0 ¢ NOMOWbl0 2UnepOoOIUYecKol QYHKYUU, CYMMUPYS UX pPA3IUYUL U
noKazwieas cxoocmeo 8 maoauye T-cxemul.

Knioueewle cnoea. Heonpedenennvle unmezpanvl, UppayuoHaibHble 8blPAd*CEeHUS,
eunepoonuyeckue  QYHKYuu,  MpuUOHOMempudecKue  3aMeHbl, OUHApHbIT
oughgpepenyuan, payuonanuzayus, T-cxema, unmepaxmuenvie Memoowl.

PROBLEMS OF SOLVING SOME UNCERTAIN INTEGRALS AND THEIR
ANALYSIS BY THE LEARNING METHOD

ANNOTATION
This annotation is about trigonometric and hyperbolic substitutions in

1
Vittg?t
solving indefinite integrals, sometimes using trigonometric, sometimes hyperbolic
functions to show cases where substitution is preferable, comparing them, and using
interactive teaching methods to reinforce these types of issues in the minds of students.
To do this, in this paper, one irrational expression is chosen and first a trigonometric
substitution is used, and then it is solved using a hyperbolic function, summing up their
differences and showing similarities in the T-scheme table.

Keywords. Indefinite integrals, irrational expressions, hyperbolic functions,
trigonometric substitutions, binary differential, rationalization, T-scheme, interactive
methods.

substitution with cost=

, Substitution by y=shx and y=chx functions and

Kirish. Bu ishda asosan irratsional ifodalar gatnashgan anigmas integrallarni
ratsional ifodaga keltirib yechish masalasini keltirib o‘tamiz.

Bizga | i +1 dx masala berilgan bo‘lsin . Bu masalani yechishga

keltirishdan avval talaba ongida mustahkam bilim hosil bo‘lishi uchun
T- sxemani tuzib olamiz uni bo‘sh bo‘lgan holda.

Bu sxemani, albatta, ikki almashtirish bajarilganidan so‘ngra biz ko‘rsatishimiz
mumkin.
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1-jadval
Trigonomertik Ularning Giperbolik
almashtirish umumiy funksiyalarni qo‘llash
qo‘llash jihatlari

Masala f E + 1 dx anigmas integral yechilishi

1
J |z +1 dx = x= tg?t, +x=tgt
dx= 22 gt t=arctgt
cos?t
f 1 41 « 2tgt dt =f_i*25intdt= 2f 1 dt = sint -lln Sl:nt—1|
tg2t cos?t sint cos3t cos3t cos?t 2 sint+1
+1
= 1 i‘l 1+
— Jitx Vitx — X
—= + N,
Ay M C =vx \/_+\/_1+x
Vitx i
cost dsint , _
2 fcos4tdt =2 f—(l—sinzt)z = [sint = u] =
1+u 1 1
= = - +
2 f(l w2 4 Zf( (1 4)2)du (1 | | 1-u 1+u)C
(11n|1+u|_ Zu) |1+u|+C_ u +1n|u+1| +C= sirnlt +ll smt+1|+C
2 1-u u2-1 —u?2 u—1 1-sin?t = 2 sint—1

tgt | 1 sint+1 1% . ]
| —\[ -\/ +_ -
cost 2 sint— 1| 1 T x \/_+\/F Isbotland|.

Endi giperbolik funksiyalar yordamida yechishni shu masalada ko‘rib o‘taylik.
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f§+1 dx = =

x = sh®t
dx = 2shtchtdt f
sht = +/x,t = arcsht

cht =+vV1+x

—5; +1 2shtchtdt= f 2shtchtdt=

=[S 2shtchtdt = [ 2 ch?tdt= (1 + ch2t)dt=t+ sh2t + C=arcsht+ »

2cht cht + C
1+x _ . : i
1+x \/‘+\/F + C, bu yerda fagat sht=y/x ifodadan t ni topib
olamiz
sht=2 —\/— et —e t=2/x,

- zﬁe—t ~1=0
et=vxV1 + x, t=In(VxV/1 + x) =arcshv/x

Bu masalani yechish 2-usuli unchalik uzoq vaqt talab etmaydi va bitta
almashtirish yordamida yechiladi.

Eslatib o‘tish joizki, masalani yechishda albatta birinchi usulni ko‘rsatish
magsadga muofiqdir , chunki T-sxema jadvalini to‘ldirish ancha mukammallashadi.

2-jadval.

Trigonometrik Ularning umumiy jihatlari Giperbolik

almashtirish qo‘llash funksiyalarni
qo‘llash

Standart almashtirishlar | Standart almashtirishlar Standart

X=  tg?t, sint=u deb almashtirishlar  x =

belgilashlar, sh?t va undan
cht =+v1+x larni
olinishi
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Trigonometrik Ratsional ifodaga o‘tish Giperbolik
almashtirishlar  yordamida funksiyalar
irratsional ifodadan ratsional almashtirishlari
ifodaga o‘tish yordamida irratsional

ifodadan ratsional
ifodaga o‘tish

Kasr-ratsional ifodani sodda Ratsional ifodani

kasrlarga yoyish — integrallash

Sodda kasrlarni integrallash | —

Eski o‘zgaruvchiga qaytish | Eski o‘zgaruvchiga qaytish Eski  o‘zgaruvchiga
gaytish

Xulosa. Xulosa gilib aytganda, yuqorida ko‘rilgan ikki masala va uning T-
sxemadagi tahlili mavzu uchun mos deb xulosa qilish zaruratini ustuvorligini
ta’minlaydi. Bu jihatdan ikkinchi almashtirishdagi kamchilik eski o°zgaruvchiga
gaytishdagi murakkablik bo‘lsa, birinchi o‘zgarishda bu kamchilik bo‘Imay balki,
hisoblash jarayoni murakkabligi yagqol namoyon bo‘lib goladi. Yugorida T-sxema
yordamida ulardagi umumiy va umumiy bo‘lmagan jihatlar ko‘rib o‘tildi. Talabalarga
metodik jihatdan yana ganday umumiy va umumiy bo‘lmagan jihatlar ko‘rsata olasiz
degan mazmundagi vazifa berish orgali ulardagi ijodkorlik jihatlarini kashf etishimiz
mumkin.
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