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AINTUPOKYMJIApATA  caBoJUIap Oepwiiamu, YJIapHHHT XaBoOjap HabMyHamapu Oepwirad. Ym0y Taiép
*KaBoOJapAaH TaHJIaraHura kapad ynmap O0axosnanaad. Macanal, TaxXpuOa MIITHPOKYWIAPUTA CHOPT XaKuaa
caBoJ1 OepuiIraH Ba XaBoOnap Kylaarnua KyWuIraH:

a) MEH SAXIIM KypamaH; 0) MEH MyHTa3aM paBHIIa KWIaMaH; ¢) MCH MyHTa3aM KWIMaiMaH; 1) MCH
Xedu KaHJai cnopt OwiaH uryry/uiaHmaimad. OJMHraH HaTIKATAQPHUHT MEhEP OWIaH CONUIITHPUIAIA
(Gepunran kypcaTkuuiaap yayH) MebEpIaH YeTra YKUIIAPHU aHUKJIAII Ba KOPPEISLUSIHY Y3 HUUTa OJIa/Iu.

[lemaroruk-ncuxoj0ruK Taxpubaga Xap KalCH KUIIM MHIUBUIYaUTUTMHH XHccoOra onu0, WiaMui
Takpubara ouJi rypyxJjap taBcuduapuu ¢akar ¢opmai, CTaTUCTUK MabHOJa Kadyn kiamus. Taxpubanap
HATHKACU/Ia OJIMHTaH MAabIyYMOTJIAPHUHT TYFpH EKM (QapKIUTH TacoMU(HiA SMACIUTUHHU TaCAMKIAIl YIyH
CTaTUCTUKara ouj ycyijapaaH ¢oipalaHuIagu Ba yjlap acocuAa acocuija Kapop KaOyn KHIMHAIWBa
MaBJIyM OYnraH MeTOMJIapHM Kyiutaii OepmacnaH, Oanku Xap Oup OOCKHY YUyH ¥y3uUTra XOC ONTHMAl
METOAJIap KOMIUIEKCHHH aHUKJIAIIHN 3apyp.

Ilyngaii kunub, MeAaroruk TaAKUKOTIAPHU YTKA3WIJa MaTeMaTHK CTaTUCTUKA METOJUIaplaH
¢doliganaHul TaAKUKOTYM (GaonuaTHIa UXTHEPUIIMK KacO 3TMacHaH, edwIaéTraH MacajlaHu y3ura Xoc
XYCYCHATHIa, MyaMMOHHM Ma3MyHHUIa Ba KyWuirad ()apasHu aHUK Ba WIMHM acoClIaHTaH XoJiga TacIuKiIad
Oepanu.
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Nomalum funksiyaga nisbatan garalayotgan tenglama funksioanal tenglama deyiladi.
Funksioanal tenglamalarga : Koshi tenglamalari f (X + y) = f(x) + f(y),

Fx+y)=109-f(y), T(x-y)=1(x)+F(y). f(x-y)=1(x)-F(y), f(§)=f(x)—f(y)|y
F(x)+ f(y)

X+Yy
5 )= 5 , Dalamber  funksioanal tenglamasini
f(x+y)+ f(x—y)=2f(x)f(y) hamda boshga funksioanal tenglamalarni misol gilib keltirish
mumkin.
Koshi funksional tenglamasini qaraylik: f(x-y)= f(x)+ f(y) odatda bunday tenglama

logarifmik funksiyani ifodalaydi.
f(x-y)=f(x)+ f(y) @)

(1) tenglamaning yechimlari xususiyatlarini o’rganamiz.

ensen funksioanal tenglamasi f (

Agar X =0 nugta D, sohaga tegishli bo’lsa, f funksiya (1) tenglama trival yechimini aniglaydi,
barcha y € D, da funksiya f(y)=0 bo’ladi. (1) tenglamaning trival bo’lmagan yechimlarini ko’rib
chigamiz, ya’ni 0 ¢ D, bo’lsin.

Buning uchun quyidagi masalani garaylik.

Masala-1. Barcha X > 0 lar uchun (1) tenglamaning yechimi f (X) funksiya berilgan bo’lsin.
Agar:

a) f(X) funksiya X =1 nuqtada uzluksiz bo’lsa, u holda f (X) funksiya X > O da ham uzluksiz

bo’lishini isbotlang,
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by f(X) funksiya X =1 nuqtada differensiallanuvchi bo’lsa, u holda f (X) funksiya ixtiyoriy

X > 0 nuqtada ham differensiallanuvchi bo’lishini isbotlang.
Yechish. X — ixtiyoriy musbat son berilgan bo’lib, h = 0, X + h > 0 bo’lsin.

a) funksiyaning X nugtadagi ortirmasini Af (X) = f(x+h) — f(x) bo’lsi. h—>0 da
Af(X) >0 bo’ladi. Bundan f(X)funksiya X nuqtada uzluksiz bo’lishi kelib chiqadi.

f (i) = f(x) — f(y) funksional tenglamadan
y

X+h

AF ()= f(x+h)— f(x)= f( ):f(1+;).

X

Koshi funksional tenglamasi (1) dan ko’rinadiki, f@-1)=f@)+ f(1)=2f(1) vyoki

f (1) =0 gaegabo’lamiz. h — 0 da Af (X) — 0 bo’lishini ko’rsatamiz. Bu esa f (X) funksiya X
nuqgtada uzluksizligini ko’rsatadi.

f(x+h)—f(x)="f (X hi h) =f(l+ E) va f(X) funksiyaning X=1 nuqtada
X

X
uzluksizligidan,

lim Af (x) = im[ f (x + h) = f ()] = lim f(ixh)zlhing f(1+g)= f(1)=0

bo’lishi kelib chiqadi. Demak, f (X) funksiya X > O da ham uzluksiz ekan.
b) f(X) funksiya X > O da differensiallanuvchi bo’lishini ko’rsatamiz.

X+h h
MO M) fxeh—f o) TR 2)
AX h h h x h
X
f (X) funksiya X =1 nuqgtada differensiallanuvchi bo’lishidan , (2) munosabatdan
h
fl+-)
£ 00 = lim AL iy LM = T Ly X
h—»0 h h—0 h X h—=0
X
h .
agar — =1 deb belgilash olsak, h — 0 dan t — 0 bo’ladi.
X
f(l+ h)
: x 1. f@ 1. fa+t)-f@ 1.
Lim— L i T@HO 1 TAFD T 1
X h—0 E X t=0 t X t=0 t X
X
ga ega bo’lamiz. Bundan ko’rinadiki, f (X) funksiya X >0 nuqtada differensiallanuvchi hamda
: 1., c :
uning hosilasi: f (X)=—1f (1) =—, c=f (1) ga teng. Bundan ko’rinadiki har qanday n natural
X X

sonda, X >0 da f (X) funksiya differensialllanuvchi. f (X) funksiya n-tartibli hosila

f(”)(x):(_l))fn_l)!f'(l), 01=1

formula bilan aniglanadi.
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Masala-2. f(x) funksiya X =1 nuqgtada uzluksiz va (1) tenglamaning (0,+o0) dagi yechimi
bo’Isin. V X > 0 vaixtiyoriy & €l da
f(x)=a- f(X) 3)
tenglik o’rinli bo’lishini isbotlang.
Yechish. a) (3)tenglikni @ =nel U uchun Koshi funksional tenglamasi (1) dan oson
keltirib chigarish mumkin. Koshi funksional tenglamasini n ta hol uchun yozib olamiz.

Fx % o x )= F () + F(X)+...+ f(X) (4)

(4) formulani (1) inobatga olgan holda, matematik induksiya yo’li bilan isbotlash mumkin. (4)

formulada X; =X, =... =X, = X> 0 ekanligidan, f(x")=n- f(X) ga ega bo’lamiz. Bundan (3)
ning isboti kelib chigadi.

b) (1) va f (1) =0dan foydalanib, f(x°)= f(1)=0-f(X)buesa f(x°)=0- f(x)keltirib

chigadi. Endi f (1) = f(x)— f(y) dan foydalanib, f(x™*)=f (%) =—f(X)=(-1- f(x)
y

tenglikni olamiz. Umumiy holda
f(x")="f ((x’l)”): nf[(x )]=-n- f(X).

Demak, ixtiyoriy butun & uchun (3) o’rinli bo’ladi.
1 1 1

1 = . .
¢) @ =—, Ne N berilgan bo’Isin. U holda f(X)Z f(Xn ): f[(Xn)n]:n' f(Xn)-
n

1
-1
Bundan f (x")=— f(x).
n
m
da=—eQ, meZ,ne N bo’lsin. Bunda c) holdagiga teskarisini qaraymiz:
n
—fX)=m-=-f(X)=m- f(x")=f[(x")"]= f(x").
n n
e) Agar ¢ = 1 € J, u —irratsional son, u holda ratsional son I, ning ketma-ketligi mavjud, bunda

r,—>u. f (X) funksiya X =1 nuqtada uzluksiz. 1-masala shatiga ko’ra u X >0 oraliqda uzluksiz.
Bundan ko’rsatkichli funksiyaning uzluksizligi va T (X) funksiyaning X > O oraliqda uzluksizligidan:

lim f(x") = f(x*), (5)
rLh—u
boshga tomondan
lim f(x")=limr - f(x")=pu- f(x*), (6)
r—u rh—u

(5) va (6) tengliklardan f (x“) =z f(x) tenglik kelib chigadi. Demak, (3)tenglik uchun
o’rinli ekan.
Foydalanilgan adabiyotlar
1. Paul Vaderlind. Functional Equations for The Beginners. Stockholm
University, 2005.
2. Canoanubiii B.A., [lonkons3un A.C. 3amaun CTYACHTHIECKIX
MareMatuyeckux onummuaa. Mocksa, Hayka, 1978.
3. http://www.atv.emmm.narod.ru — Rossiya Federassiyasining matematik
modellashtirish bo yicha turli mavzulardagi ma’lumotlarni olishni ta’minlaydi.
http://www.ziyonet.uz

377



A6xykomuposa I T.MATEMATUKA ®AHUHU YKUTUILJIA HHHOBAIIMOH

TEXHOJIOTVUSJIAPTAH @OMITATIAHMILL ........coovocvevieeeeeeeseeeesies s e s enessens s senes s senenanens 370
Xayriyev U.N., Polvonov S.Z.TO’G’RI CHIZIQGA NISBATAN SIMMETRIK TO’G’RI CHIZIQNI
ANTQLASH . b bbbt h e b e e bt bt e b e s b e bt e bt e bt e bbbt n e ene s 372
Xamukosa Ymuna MAKTABIAUA EIIJIATU BOJIAJIAPHUHIT DJIEMEHTAP MATEMATHK
KYHUKMAJIAPUHU PUBOXJIAHTUPUILIJA MHHOBALIMOH EHJAILIVB......ccooveveveveeeveeeanen, 373
X.A.Ycrampxamunosa, M. Toxuesa “UKTUCOAUUIIAP YUYH MATEMATHUKA” BA TIEJJAT'OT' MKA

LGy S NN % 050705 D RAC) 2% 1% 011 0 1 FOU PR 374
Turdiyev Halim, Amrilloyeva Kibriyo FUNKSIONAL TENGLAMALARNING MUHIM TADBIQLARI375
Vmaposa ®epyza METObl OBYYEHUS PUMCKUX LN®P B HAYAJIHBIX KIIACCAX.............. 378
Turdiyev Halim, Rajabova Madina FUNKSIONAL TENGLAMANING DARAJALI FUNKSIYALARGA
TADBIG L.t b b bR bR R bR R R Rt Rttt ettt 379
Turdiyev Yorgin MATEMATIKA FANINI O’QITISHDA AXBOROT TEXNOLOGIYALARI .............. 380
Musurmonov Doston, Abjalilov S. X. TANGENSLAR HAQIDAGI BIR TEOREMA VA UNING UCH
ISBIOT . o h bbb b E bRttt 381
N.A. To’rayeva, D. E. Ismoilova MATEMATIKA FANINI O’QITISHDA O’RTA TA’LIM
MAKTABLARI VA OLIY TA’LIM MUASSASALARI O’RTASIDAGI UZVIYLIK ..o 383
N.A. To’rayeva, Z.Q.Hamroyeva GEOMETRIYA FANINI O’QITISHDA O’QUVCHILAR

FAOLLIGINT OSHIRISH. .....oiiiiiiiiiieieet ettt ettt st 384

Tursunova Nazokat TA’LIM JARYONIDA MATEMATIK KO’NIKMALARNI MODELLASHTIRISH. 385
Parmonov Hamid, Rajabova Madina FUNKSIYA HOSILASINI TURLI ORTTIRMALAR BO'YICHA

HISOBLASHNING BA’ZI TADBIQLARL ......cooovvoseeee e eeeee e seeeeeeeeee s eseeseee s ees e eeesseseseeesseesseeeseeeees 386
Xatamov Ibroxim TEKISLIKDAGI TO’QQIZ GEOMETRIYA HAQIDA. «....cvveoveeeeeeeeseeeeeeeeseeresnenns 388
Nurumova A.Yu.INNOVATIVE TECHNOLOGIES OF TEACHING MATHEMATICS OF STUDENTS
OF NON-PROFILE TRAINING DIRECTIONS AT THE UNIVERSITY w.vooovoeeeeeeeeeeseeiesseeeeeeessesesnenns 389
Latipova N. M., Niyozov I. E.DAVRIY VA DAVRIYMAS FUNKSIYALAR ......coovvriierreerrrsserersesseens 390
Xacanos Asus6ex KAPJJAHO ®OPMYJIACU EPJTAMUIA BAB3U UPPAIIMOHAJT UDPOJIAJIAPHI
XUCOBITALLL YCYITHL XAKTIIA 1.vooovvoeeveeeeeeeeeeeeseeees s seseesseseesssessseesssessssesseesssseesssesseesseseeseseessenees 391
Kamuposa 1T Xaknmos A. O OJJTHOM MHHOBAIIMOHHBIE TEXHOJIOT MY HEKOTOPBIE
TOXJIECTBEHHBIX [IPEOBPAZOBAHUMI MHOTOUWIEHOB ... eseeeenenns 392
AxmatoB Asmzbex KOMITJIEKC COHHUHI TPUTOHOMETPUK KYPUHUILIVHUHT BAB3U BUP
AMAJTAI MACAAJIATIAPTA TATBUKIIAPH ......oooveoeeveeeeeeeeeeeeeeeoeeseeeseeeesseesseesssesesssesseessesees s 393

M.M.Qodirova. MASOFAVIY O QITISH TIZIMINING PEDAGOGIK-PSIXOLOGIK JIHATLARI .....395
Ontes Azuzoex PA3JIOJKEHWME MHOI'OYWIEHOB METOJOM HEOIIPEJIEJIEHHBIX

KODDODOUIUMEHTOB ......ooiiiiiieie ettt e e e s n e e s e e e s mr e e e sn e e e anrre e e s nneas 396
N.G’.Ergashev, O.YU.Temirova MASOFAVIY TA’LIM TIZIMIDA O‘QUYV RESURSLARINI
YARATUVCHI MUALLIFLIK DASTURIY TA’MINOTLARINING TAHLILI.........cccoceiiiiiieniieee e, 397
Jumayeva Jamila MATEMATIKA DARSLARIDA DIDAKTIK O’YINLARDAN FOYDALANISH
IMETODIKASI ...t bbb Rt b bt b bbb bbb e bttt e b 398
Islomov S., Xaydarova M. Matematik hisoblashlarning innovatsion usullari..............cccccooiniiiinniinen, 400
Mamatova Nilufar, Boboxo’jayeva Nazokat MATEMATIKA - MUVAFFAQIYATLAR KALITI............ 402
N. N. Doniyorov. MATEMATIKA FANINI O’QITISHDA BUYUK AJDODLARIMIZ ILMIY
MEROSIDAN FOYDALANISH ..ottt 403
Mamatova Nilufar, Boboxo’jayeva Nazokat MATEMATIKA XOTIRANI CHARXLAYDI ......ccccccovnunne. 404

Ostonova Iroda MATEMATIKADAN SINFDAN TASHQARI MASHG’ULOTLARNI TASHKIL QILISH405
Khamraeva Rano ANALYSIS OF MATH LESSON IN TERMS OF STUDENT CENTEREDNESS,

INCLUSIVITY AND DEEP APPROACH TO LEARNING .......ccoiiiiiiiiiiiics e 406
Khaitova Khilola SOME RECOMMENDATIONS ABOUT ORGANIZING EXTRA CURRICULAR

ACTIVITIES ON MATHEMATICS AT SCHOOLS. ..ottt 408
Jumayeva Dilrabo MATEMATIKA- HAYOT FANL.....ccoiiiiiiiis 409

Imomova Shafoat MASOFAVIY TA’LIM JARAYONINI AMALGA OSHIRISH BOSQICHLARI......... 410
Dexqonov Sh.N., Dexgonova D.M.DIOFANT TENGLAMALARI VA ULARNI YECHISH USULLARI411
S. B. Bozorov, A. . Eshniyozov, D.R. Mansurov. YUQORI DARAJALI TRIGONOMETRIK
FUNKSIYALARNI ANIQ INTEGRAL YORDAMIDA HISOBLASH. .......cccoiiiiiiiie e 412
Qurbonov G’G’, Abdujalolov O’.0’, Istamov 1.O’. ISHLAB CHIQARISH HAQIDAGI MASALALARNI
MATEMATIK MODELLARINI QURISH. ....cooiiiiiiiiii s 417



	Страница 1

