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Abstract: The education of mathematical abilities and curiosity in students and students gifted in
mathematics is important for the assimilation of all subjects. At the same time, the ability to use
existing knowledge to solve mathematical problems of varying degrees of complexity develops
their creative potential. This article deals with some problems of various contents concerning
applications of derivatives, including extreme problems (maximum and minimum problems),
problems solved using extreme properties, convexity and other properties of functions, as well as
questions of proving various inequalities, methods for solving them.

Keywords: derivative of a function, monotonicity of a function, convexity of a function,
problem, equation, inequality, non-standard problem, root, integer value, largest value, solution.
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Annotatsiya: Matematikaga iqtidorli o’quvchi va talabalarda matematik qobiliyatlarni va
izlanuvchanlikni tarbiyalash barcha fanlarni o’zlashtirishda muhimdir. Bunda turli mazmundagi
giyinlik darajasi yugoriroq matematik masalalarni yechishda mavjud bilimlardan foydalana
bilish ulardagi ijodkorlikni rivojlantiradi. Ushbu maqolada hosila tatbiglariga oid turli
mazmundagi ba’zi masalalar, jumladan ekstremal masalalar (maksimum va minimum masa-
lalari), funksiyalarning ekstremal xossalaridan, gavarigligi va boshga xossalaridan foydalanish
orgali yechiladigan masalalar hamda turli xil tengsizliklarni isbotlash masalalari, ularni yechish
usullari garaladi.
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Kalit so’zlar: Funksiya hosilasi, funksiya monotonligi, funksiya gavarigligi, masala, tenglama,
tengsizlik, nostandart masala, ildiz, butun giymat, eng katta qiymat, yechim.
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AHHoTanus: BocnuTanue MareMaTH4eCKUX CIIOCOOHOCTEH U JIF0003HATENILHOCTH Y yYaIIUXCs U
CTYZICHTOB, OJJAPEHHBIX MAaTEMATHKOW, UMEET BaXKHOE 3HAYCHUE ISl YCBOCHUS BCEX MPEIMETOB.
[Ipu 3TOM ymMeHHE HCNOJIB30BaTh UMEIOIIMECS 3HAHUS IS PELICHUS MaTeMaTUYEeCKUX 3ajad
Pa3IMYHON CTEMEHU CJIOKHOCTH PAa3BUBAECT B HUX TBOPUYECKUMU MOTeHUMald. B naHHON crarhe
paccMaTpuBalOTCsl HEKOTOPBIE 337aud Pa3IMYHOTO COJEpPKaHMS, KacalolIUecs NPHIIOKEHUN
MIPOU3BOIHBIX, B TOM YHCIIE SKCTPEMAJIbHBIE 3a/1auu (3a/1a4l MAaKCUMyMa U MUHUMYyMa), 3aa4H,
peliaemMple ¢ HMCHOJIb30BAaHUEM HSKCTPEMANIbHBIX CBOMCTB, BBIMYKIOCTH M JPYIMX CBOWCTB
(GYHKIUH, a TaK)Ke BOMPOCHI JIOKA3aTeIbCTBA PA3IUIHBIX HEPABECHCTB, METO/IBI X PEIICHUS.

KuroueBble ciioBa: npoun3BoaHas (yHKIUU, MOHOTOHHOCTh (DYHKIIMH, BBITYKJIOCTh (DYHKIIMH,
3aJa4a, YypaBHEHHE, HEpPaBEHCTBO, HECTaHAApTHAas 3ajada, KOpPEHb, ILEJN0€ 3HAauYCHHE,
HauOoJIbIlIee 3HAUCHHE, PEIICHHE.

Zamonaviy ta’limning eng muhim vazifalaridan biri shaxs tarbiyasida yangicha
yondashuvni tashkil etishdir. Fikrlash va eng qulayi, eng yaxshisini izlash — bu insonning bebaho
jihati bo’lib, bu jihat bolalikda va yoshlik davrida shakllanadi. Bu jarayonlarda o’quvchi va
talabalarning ijodiy faollik, mustaqil fikrlash orgali bilimlarini turli masalalarni yechishga
qgo’llay olish ko’nikmalari rivojlanadi. Xususan, matematikaga iqtidorli o’quvchi va talabalarda
matematik qobiliyatlarni va izlanuvchanlikni tarbiyalash barcha fanlarni o’zlashtirishda
muhimdir. Bunda turli mazmundagi qiyinlik darajasi yuqorirog matematik masalalarni yechishda
mavjud bilimlardan foydalana bilish ulardagi ijodkorlikni rivojlantiradi. Shuningdek, hosila
tushunchasi tatbiglari yordamida turli mazmundagi ko’p masalalarni, jumladan murakkab
masalarni yecha bilish - ta’lim oluvchilarning differensial hisob elementlaridan masalalarni
yechishda keng foydalana olish ko’nikma va malakalarini shakllanganligini hamda matematik
savodxonligini ko’rsatadi. Ushbu magolada hosila tatbiglariga oid ba’zi masalalar, jumladan
ekstremal masalalar (maksimum va minimum masalalari),  funksiyalarning ekstremal
xossalaridan foydalanish orgali yechiladigan va turli xil tengsizliklarni isbotlash masalalari va
ularni yechish metodlari garaladi.

1.Ekstremal masalalarni yechishda hosilaning tatbiglari.
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1-masala. Uchlari to’g’ri burchak tamonlarida bo’lgan kesma shu burchak tamonlaridan
1 va 8 birlik masofalarda uzoglashgan nugtaga ega. Bunday kesmaning eng Kkichik
uzunlikdagisini toping.

Yechish. Faraz gilaylik OA=x, OB=y (1-rasm). x va y larning o’zaro bogligligini mos
uchburchaklar o’xshashligidan hosil qilish mumkin, shunungdek Sosa =Soma +Soms tenglikga

ko'ra xy = 8x+y . Bundan y:8—xl yoki Pifagor teoremasiga ko’ra
X_
2 u2 2 2 64x° . .
AB" =x"+y =X"+———. Masalani  yechish  uchun
(x-1) B

2

f(x)=x"+

. funksiyaning eng kichik giymatini topishimiz

kerak bo’ladi. Bu funksiya hosilasini topib, uni nolga tenglaymiz.
. 128x(x —1)* —128x*(x —1)

Natijada  2x . =0 va uni ixchamlab
(x-1) o A
(x—1)° =64 yoki x=5 ga ega bo’lamiz. U holda f(x) funksiyaning
64x° 64-25

eng kichik giymati AB? ga tengligidan AB? =(x*+ )x:5=25+T=125. Bundan

(x=1)°
AB =545 eng kichik uzunlikdagi kesmani topamiz.

2-masala. O nuqgtada kesishuvchi ikki perpendikulyar to’g’ri chiziq bo’ylab O nugtaga garab
ikkita kema harakatlanmoqda. Vagtning biror momentida ikkala kema ham O nugtadan 65 km
masofada bo’lishadi, birinchi kema tezligi - 15 km/soat, ikkinchisiniki - 20 km/soat. Birinchi
kemadan 25 km/soat tezlikda motorli gayiq suzib chigadi.

a) Motorli gayig ganday eng gisga vaqtda birinchi kemadan ikkinchi kemaga suzub boradi?

b) Motorli gayiq ganday eng gisqa vaqtda birinchi kemadan ikkinchi kemaga suzib boradi

va orgaga birinchi kemaga gaytib suzib keladi?

Yechish. a) Faraz gilaylik motorli gayiq, ikkala kema ham O nugtadan 65 km masofada
va yo’lda T soat bo’lgan momentdan X soat dan keyin, jo’nagan bo’lsin, ya’ni motorli qayiq
jo’nagan vaqtda birinchi kema O nuqtadan 65-15x masofada, motorli gayiq yetib kelgan
momentda ikkinchi kema O nugtadan
65-20(x+T) masofada bo’lib, motorli qayigning bosib o’tgan yo’li esa 25T km bo’lsin. U holda
(65-15x)*+(65-20(x+T))’=(25T)? tenglamaga ega bo’lamiz. Yoki soddalashtirishdan keyin:

25x° + 32Tx — 9T? — 9T? — 182x — 104T + 338 =0 (1)
ko’rinishga keladi.

Endi T=T(x) deb hisoblab, (1) tenglamaning ikkala tamonini x bo’yicha
differensiallaymiz  va 7'=0 deb faraz qilib (eng katta giymatni izlaymiz) 25x+16T=91
tenglamani hosil gilamiz. Natijada,

25x% +32Tx—9T % —182x—104T +338=0
25x+16T =91

sistemani yechib, x=3, T=1 ni topamiz. Shunday qilib, T=1, T-ning eng kichik giymatidan
iborat, chunki x=0 da T>1 mos keladi.
Birog masalani analiz metodlarisiz ham yechish mumkin. (1) munosabatni
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X —ga nisbatan kvadrat tenglama deb garash mumkin. Uning diskriminanti T ga bog’liq bo’lib,
manfiy bo’Imasligi shart va T ga nisbatan,
D=481T?—312T — 169 > 0 tengsizlikni hosil gilamiz, bundan 7'> /. Kvadrat uchhad masalaning
b) gismini yechishga ham yordam beradi.

Faraz qgilaylik motorli gqayiq x; momentda jo’naydi, ikkinchi kemaga y momentda yetib
keladi va x, momentda gaytadi. Motorli gayigning suzish vagti X, — x;. U holda ushbu ikkita
munosabatni hosil gilamiz:

(65-15%,)*+ (65-20y)? = 25%(y-X1)?

(65-15%,)*+ (65-20y)? = 25%(y-Xy)

Shunday qilib , X1 va x, lar (13-3x)?+(13-4y)*=25(y-x)

yoki  16x°—2(2y-39)x+9y*+104y-338=0 kvadrat tenglamaning ildizlari.

VD
Bunda x, —x =—,
27X 16
D = 4((25—-39)* —16(9y” +104y —338)) = 4(481y* — 3614y + 6929) = 52(37y* — 278y +533)

bo’lganligi uchun y:% , D=52:400 bo’lgan holda eng kichik qiymatga ega bo’ladi:

X;

=%=%\/S_2 soat.

Javob: a). 1 soatda; b). %\/5 soatda.

2. a)Funksiyalarning ekstremal xossalaridan foydalanishga oid masalalar.
Ba’zi masalalarni yechishda garalayotgan funksiyalarning ekstremal xossalaridan
foydalanish qulay.

3-masala. Tenglamani yeching: X«1+X ++3—-X=2y1+X? .

Yechish. Ushbu tenglamani yechish uchun aa, +bb, s\/af +b? \/a22+b§ tengsizlikdan

foydalanamiz. Bu tengsizlikning geometrik ma'nosi quyidagicha: ikki ¢(a,,b,) va d(a,,b,)
vektorlar skalyar ko‘paytmasi ular modullari (uzunliklari) ko‘paytmasidan oshmaydi. U umumiy
holdagi Koshi-Bunyakovskiy tengsizli-gining n=2 dagi xususiy holi hisoblanadi. Tengsizlikdagi
tenglik c(a,,b,) va d(a,,b,) vektorlar kollinear bo‘lgan holda bajariladi.

Mazkur tengsizlikka ko’ra, X1+X+1y3—X<y1+X" - f(1+X)+(3—X)=2v1+X" ga
g N V15 - [(1+x)+(3-x) =21+ X g

a _ - ) . . X 1
ega bo‘lamiz. Demak, n(x,l) va m(\/1+_x\/3——x) vektorlar kollinear, yani \/1+_x_\/3:
Bundan,

xv3—xX =VX+1, X* =3x+Xx+1=0 yoki

(x=1)(x* =2x-1)=0, x, =1 X, =1++/2, x; =1-+2 (oxirgi ildiz chet ildiz).

4-masala. Tenglamani yeching: log, , log, X =log,_, log, (2X).

Iglog, x _Ig(log, x +1) ok

Yechish. Berilgan tenglamani shakl almashtiramiz: =
lg6-x)  19(7-x)
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lg(7 —x) _lg(log, x +1)

lg(6—-x)  lglog, x
f(t)=1log,(t+1) funksiyani garaymiz. Bu funksiyaning t>1 da monoton kamayuv-chi
ekanligini ko’rsatamiz. Buni quyidagi usulda bajarish mumkin:

yOkl Iog (6-x) (7 - X) = Iog log, x (Iog 2 X+ 1)

1
f (t)-1=log, (t+1)—1=log, (1+%). Natijada hosil bo’gan Iogt(1+¥) funksiya kamayuvchi

funksiyadan iborat (ya’ni asos o‘sadi, logarifm belgisi ostidagi funksiya kamayadi).
Qaralayotgan tenglamamiz  f (6—x)=f(log,x) ko’rinishga ega va demak

log, Xx=6—X tenglikdan chapda o‘suvchi, o‘ngda kamayuvchi funksiya turganligi uchun

yechim yagona: Xx=4.

Xulosa. Funksiya hosilasi, funksiyaning ekstremal xossalarini va ulaning tatbiglariga oid
tushunchalarni yaxshi o’zlashtirgan iqtidorli o’quvchi va talabalar doimiy va muntazam ravishda
ushbu maqolada o’rganilgan ba’zi qiyinroq masalalarni yechish bilan shug’ullanib, 0’z
bilimlarini mustahkamlab borishlari orgali mavzu doirasidagi ko’plab konkurs masalalarini
yecha olish ko’nikma va malakalariga ega bo’lishadi.
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