http://mpcareer.ru

o |
-

Kapbepa

&
.
! < W
2 o 4
I B o ,
: ¢ i— by Al SR R
. e X — e
: = -
= &

n v 7 it
JAKTHUYCCKUU 3H€KTpOHHBII/I )KypH JI
I’

*

:_I:A;

; N

U051 P0G ABEHOA T, A
ZAPLAPA

ISSN 2658-7998

772658"799001

9

>

Beimyck Ne68 (Tom 2 )
(sHBapsb, 2025)




"RW MexxayHapoAHbIA Hay4HO-NPaKTUYeCcKUin http://mpcareer.ru
e e 3NEeKTPOHHLIN XypHan
w «MOA NPO®ECCUOHANBHAA KAPLEPA» mpcareer@mail.ru
; a8 3 w » MeXTIyHapOoIHBIA HAYIHO-TIPAKTHYECKHUI
Mos npodeccnoHaIbHaA
Kapbepa 3NEeKTPOHHBIN xypHaT « MO
-5
B [TPO®ECCHUOHAJIBHASA KAPBEPA»

CaiiT: mpcareer.ru

ISSN 2658-7998
YK 001
bbK 94

MexkayHapoAHbIii HAYYHO-MPAKTHYECKHI 3JIeKTPOHHBbIH KypHaa «MOS
HNPO®ECCHUOHAJ/IBHAS KAPBEPA». Beinyck Ne68 (Tom 2) (suBapsb, 2025).
JlaTa Bbixoaa B cBet: 31.01.2025.

COOpHHMK COJIEpKUT HaAy4dHbIE CTAaTbU OTEUECTBEHHBIX U 3apyOCKHBIX aBTOPOB TIO
AKOHOMHWYECKUM, TEXHUICCKUM, PHI0COPCKIM, IOPHITIESCKAM H IPYTUM HAYKaM.

Nudopmanmst 06 OmyOIMKOBAHHBIX CTaThsIX IMPENOCTaBISETCS B cHcTeMy PoccHiickoro
nHIekca HayuHoro rutupoBanus (PMHII) m pa3smemena Ha miaTdopMe HAydYHOW SIIEKTPOHHOMN
onbmuotexku (eLIBRARY.RU). JInnensunonnsbrii morosop Ne 284-07/2019 ot 30 urous 2019 r.

Muccust HayqHO-TIpakTHIecKoro 3ekTpoHHOoro xypHaia « MOS ITTPOOECCHUOHAJIBHASA
KAPBEPA» cocTtouT B MOJJIEp)KKE HWHTEpeca uYuTaTelIedl K OPUTHHAIBHBIM HCCIEIOBAHUSAM M
VHHOBAI[MOHHBIM TOJIX0JaM B Pa3IMYHBIX TEMATUYECKHX HAMpPaBJICHUSX, KOTOPBIE CIIOCOOCTBYIOT
PpacIpoCTPaHESHHIO JIyUIlIeld OTEYECTBEHHOH U 3apyOe)KHOM MPAKTHKNA B MHTEPHET MPOCTPAHCTRE.

[leneBass ayauTopusi KypHaja OXBaThIBaeT IpEACTABUTEEH OHKCIEepTHOro cooOInecTna,
JIOKTOPOB, TpernojiaBaTesield, HaydHbIX COTPYIHUKOB, OakaiaBpOB, MaruCTPaHTOB, ACUPAHTOB H
WHBIX JINII, UHTEPECYIOIUXCS BOIIPOCAMHU, OCBEIIAEMBIMHU B XypHAJIE.

Marepuanbsl DyONUKYIOTCST B aBTOPCKOM penakuuu. 3a coOiofeHue 3akoHOB 00
WMHTEJUIEKTYyallbHOM COOCTBEHHOCTH W 3a COJIEp)KaHUE CTaTell OTBETCTBEHHOCTh HECYT aBTOPBI
crateil. MHeHHEe pellaKIliu MOXKET He COBMAAaTh C MHEHHEM aBTOPOB ctaTeil. [Ipu ucnonbzoBanuu

" 3aUMCTBOBAHUU MAaTCpUAJIOB CChUIKA HAa U3/JaHUC 00s13aTeIbHA.

© 000 «MOA ITPOOECCHOHAJIBHAA KAPHLEPA»

© KoJsuiekTuB aBTOPOB



[ o

b MexayHapoAHbIA Hay4HO-NPaKTU4YeCcKUid
3NeKTPOHHBIW XypHan
. «MOA NPO®ECCUOHANBHAA KAPBEPA»

http://mpcareer.ru

mpcareer@mail.ru

PEJAKIIMOHHASA KOJJIETI'NA:

[TectepeB C.B. — ri1. penakTop, OTB. 32 BBITYCK

barypun Cepreii [TetpoBuu
bob6posa Jlrogmuina BnagumupoBHa
bornanosa Tareana BiagumupoBHa
JlanniioBa AHHa AJleKkcaHIpOBHA
JembsinoBa JIroamuna MuxaiijioBHa
HysinoBa Ounbra IlerpoBHa
Epemeesa JIrogmuna OMupoBHa
3acsaapko Koncrantun iBanoBuy
KosechukoB Oser MuxaitiioBuu

Koneunn Banepuii BaneHTuHoBHY

Kopob6eitnukoBa Exatepuna BukTtopoBHa

KynpsmoBa Mpuna AHaTopeBHa
JlanneBa Tarbsina [ 'eoprueBHa
HoGen» Aprem PoGepToBry
Hosnpuna Hatanbs AjekcanipoBHA
ITaBnoB EBrenuii Binagumuposuy
ITerpoBa FOnust BanentnHoBHa
ITonoB Cepreii BuktopoBuu
CunynoBa ['anuna lBaHOBHA
TabamnukoBa Oxnbra JIbBoBHa
TacnanoBa Xeirarys Kenxe6aeBHa
Tropun Anekcanap HukomaeBuu
VYceybanuera AitHypa AGpbKarapoBHa
®arraxoBa Onbra MuxaiiioBna
OunumonoBa Enena AnatosnbeBHa
OunumoHoK JIrogMuiia AHApeeBHa
O®posnoBa Tamapa BanepueBHa
XomnuH Anexkcanap Hukonaesuu

IOpun Biagumup Muxaitiosuu

KAH/IUJIaT UCTOPUYECKUX HAYK, JOLICHT
KAaH/IUJIaT TEXHUYECKUX HAYK, JOLEHT
KaHuAaT (PUI0JOTUIECKUX HAYK, IOTICHT
KAaH/IUJIaT UCTOPUUECKUX HAYK, IOIIEHT
KaH/IUJIaT MEUIIMHCKUX HAYK, IOIEHT
KaH/IUJIaT MEUIIMHCKUX HAYK, JIOIEHT
KaH/IUJIaT TEXHUYECKUX HayK, JOIICHT

JIOKTOP MEJUIIMHCKUX HayK, TIpoeccop

KaHau1aT PU3NKO-MaTeMaTUYeCKUX HAYK, JOLIEHT

JIOKTOp YKOHOMHUYECKHUX HayK, Ipodeccop
KaHIUIaT SKOHOMUYECKIX HaYK, TOIECHT
JOKTOp YKOHOMHUYECKHUX HayK, Ipodeccop
KaHIUaT YKOHOMUYIECKUX HAYK, TOTICHT
KaHIUIaT IOPUANIECKUX HAYK, TOIIEHT
KaHUIaT [eJarornIecknx HayK, JOIICHT
KaHUIaT UICTOPUIECKUX HAYK, TOTIEHT
KaHIuIaT OMOJOTUYECKUX HAYK, JTOICHT
JIOKTOP IOPUINYECKUX HaYK, Ipodeccop
JIOKTOp YKOHOMHYECKUX HayK, mpodeccop
KaHUIaT SKOHOMUYECKUX HAYK, TOTICHT
JIOKTOP (hrstocopuu 1o MeJarorudeckKuM HayKam
KaHIuIaT reorpa@uyecKuX HayK, JOIECHT
KaHIUaT COIIMOJIOTMYECKUX HAYK, JOTICHT
KaHJUJAT TEXHUUECKUX HayK, JIOLEHT
KaHJUJaT SKOHOMUYECKUX HayK, JOLEHT
JIOKTOp NEIaroruyeckux Hayk, npogpeccop
KaHJUJAaT SKOHOMUYECKUX HAYK, JIOIEHT
KaHJUJaT TEXHUYECKUX HAYK, JIOIEHT

KaHIuaaT OpUJUICCKUX HAYK, JOILICHT



i MexayHapoAHbIA Hay4HO-NPaKTU4YeCcKUid http://mpcareer.ru

3NEKTPOHHBIW XypHan

= «MOA NPO®ECCUOHANBHAA KAPBEPA» mpcareer@mail.ru

COAEPKAHUE

Hasanwne nayunoit craten, @O aBTOpOB

Howmep
CTPAHUIIBI

INPOBJEMBI U IEPCIHHEKTUBBI PA3SBUTUSA HAYKH

LET'S PROTECT OUR GREEN WORLD
Mehdiyeva M.B.

7

WORK ON THE TEXT IN CLASSES I-IV
Mehdiyeva M.B.

12

KPUMHMHOJIOTMTYECKAS XAPAKTEPUCTUKA
HAPKOITIPECTVYIIHOCTU 1 EE TEHJIEHIITNN
Jepsiruna A.A.

17

OCHOBHBIE ITPOOECCHUOHAJIbBHO-5TUYECKHUE TTPUHIIAIIBI
[ICUXOOUATHOCTUKU U ITPOBJIEMBI TP NX COBJIFOJAEHUN
KapaBanos A.A., ®mionenko JI.B., Poxxkor A.B.

26

KOJUIM3UOHHO-ITPABOBBIE BOITPOCHI ITPABOOTHOIIIEHWM
MEXTY CYIIPYT AMU, MEXIY POAUTEJISIMU M IETbMU
Hepsruna A.A., Imutpuesa B.C.

36

AHAJIN3 PA3BUTUSA U COBEPHIEHCTBOBAHMA HOPMATUBHBIX
JJOKYMEHTOB B P® 110 OTJIEJIbHBIM OTPACJISIM
ITerpoa B.A., MaiinsidaeBa C.B., Tapacosa O.I'.

46

[TIPABOBOE PEI'YJIMPOBAHME 3EMEJIbHBIX OTHOIIIEHUU 1
I[TPAKTUYECKOE 3HAUYEHUWE U3BATUA 3EMEJIBHBIX YUACTKOB J1JI51
I'OCYAAPCTBEHHBIX 1 MYHUILIMITAJIbHBIX HYX]I
I'nanxux V.A.

53

MATEMATIKADAN OLIMPIADA MASALALARINI YECHISHDA
MATEMATIK ANALIZ METODLARIDAN FOYDALANISH
X.R.Umarov, D.D.Abduraximova

62

HATYPAJI COHJIAP KATOPH JIAPAXAJIAPY MMFUHJIMCUHA
TOITMIIHWHI BUP YCVYJIN
Ymapos X.P., Ackapbexosa J[.)K.

74

YIG'INDI VA KO‘'PAYTMALARNI HISOBLASHDA KOMPLEKS ANALIZ
METODLARIDAN FOYDALANISH
Umarov X.R., Erkinov Sh.B.

84

BAZALT MAHSULOTLARI ISHLAB CHIQARISHDA SIFAT MENEJMENT
TIZIMLARINI JORIY ETISHNI MUHIMLIGI
Mamajonov A.A., Maxmudov A.O.

104

ITPABOBOE PET'YJIMPOBAHME 3EMEJIbHBIX OTHOIIIEHUM U
[NPAKTUYECKOE 3HAYEHUE NCIIOJIb30OBAHU S 3EMEJIb
HAIIMOHAJIbHBIX ITAPKOB
Koporaesa C.K.

118

AHAJIN3 COOTBETCTBUSI OBO3HAUEHM S TEXHUUYECKMX YCJIOBUN
TPEBOBAHUMSIM HOPMATHUBHBIX TIOKYMEHTOB
[lerpoBa B.A., MaiinsibaeBa C.B., Tapacosa O.I'.

127

[IPABOBOE PEI'YJIMPOBAHME 3EMEJIbHBIX OTHOILEHWH U
I[NPAKTUYECKOE 3HAYEHUE OI' PAHUYEHMA
OBOPOTOCITIOCOBHOCTU 3EMEJIbHBIX YHACTKOB
CmupnoBa K.B.

137

4




[ MexayHapoaHbIi Hay4YHO-NPaKTU4ECKUIA http://mpcareer.ru
—_— 3NEKTPOHHBIN XypHan
i «MOA NPO®ECCUOHANIbHASA KAPLEPA> mpcareer@mail.ru

YK 371.3

Umarov X.R.,
o‘qituvchi, Guliston davlat universiteti
Abduraximova D.D.,

talaba, Guliston davlat universiteti

MATEMATIKADAN OLIMPIADA MASALALARINI YECHISHDA
MATEMATIK ANALIZ METODLARIDAN FOYDALANISH

Annotatsiya: Ushbu maqolada matematikadan olimpiada masalalarini
yechishda matematik analizning ba’zi metodlaridan foydalanish usullari ko‘rsatib
berilgan.

Kalit so‘zlar: olimpiada masalalari, mantiqiy fikrlash, matematik analiz,
differensial hisob, eng katta qiymat, eng kichik qiymat.

AHHoTanusi: B craTthe paccMaTpuBarOTCS HCIONB30BaHUE HEKOTOPBIX METO/IOB
pelleHuss OMMMIIMAIHBIX 3a7ad M0 OCHOB MaTeMarhdeckoro aHamm3a. HekoTtopble
3aJlayd - MOATOTOBUTEIBHOTO XapakTepa. Pabora opueHTHpyeTCsS HAa HAYMHAIOIIETO
MaTeMaTHKa-CTyIeHTa MePBbIX KYPCOB M YUCHUKA CTApIINX KJIACCOB CPEeIHEH IIKOJbI.

KiroueBble cJioBa: OJUMIUACKAE MPOOJIEMBI, JIOTUYECKOE MBIIIICHHE,
MaTeMaTH4YecKuil aHanus, nuddepeHraibHoe HCUUCIIeHNe, HanOobliee 3HAUYCHUS,
HavMeHbIIee 3HAYCHNUSI.

Annotation: The article shows the use of some methods for solving Olympiad
problems on the basics of mathematical analysis. Some of the tasks are preparatory.
The work is focused on a beginning mathematician-student of the first year and a
student of the upper secondary school.

Key words: Olympic problems, logical thinking, mathematical analysis,

differential calculus, largest value, smallest value.
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KIRISH

Ta’lim muassasalarida matematika o‘qitishning asosiy vazifasi o‘quvchi yoshlarni
vatanga sadoqat, yuksak ahloq, ma’naviy boylikka ega bo‘lish va mehnatga vijdonan
munosabatda bo‘lish ruhida tarbiyalashga qaratilgan. Ta’limning insonparvar
bo‘lishiga erishish, hozirgi zamon bozor iqtisodiyoti sharoitlarini hisobga olib har bir
jamiyat a’zosini mehnat faoliyati va kundalik hayoti uchun zarur matematik bilim,
ko‘nikma va malakani berishdan iborat.
So‘nggi yillarda xalqaro olimpiadalarda bilimli, iqtidorli yoshlarimiz muvatfaqiyati
yildan-yilga yaxshilanib bormoqda. Biz yoshlarimizni bundan ham yuqori natijalarga
erishib, davlatimiz obro‘—e’tiborini yanada oshiradi degan umiddamiz. Bizning
magsadimiz yosh avlodni layoqati, qobiliyati, iqtidorini aniqlash, ochish va ularning
rivojlanishi uchun imkoniyat yaratishdan iboratdir.
Zero, olimpiada masalalari elementar va oliy matematikaning eng jozibador masalalar
to‘plamidir. Olimpiada masalalari o‘quvchini chuqur fikrlashga, o‘z ustida ishlab,
igtidorini-malakasini takomillashtirishga, boy ijodiy tafakkurga ega bo‘lishga,
gat’iyatli inson bo‘lishga va qaror gabul qila olishga o‘rgatadi.
Ma’lumki, olimpiada masalalari o‘quvchilarni mantiqiy fikrlash bilan birga o‘z
xulosalarini asoslashga undaydi. Masalalarni yechish davomida o‘quvchilar nazariy
bilimlarni takrorlaydi va uni amaliy jihatdan qo‘llash ko‘nikmasiga ega bo‘ladi.
Matematikadan olimpiada masalalarini yechishda matematik analiz metodlaridan
foydalanishni o‘rganish va ulardan foydalanish yo‘llarini topish o‘quvchilarni
matematikaga bo‘lgan qiziqgishlarini orttiradi. Ushbu ishda differensial hisobning
tatbiglarini keltirishni maqgsad qilib oldik.

Adabiyotlar tahlili va metodologiyasi
Mazkur maqola mazmuni va mavzusiga oid dastlabki ma’lumotlarni T.Azlarov,
H.Mansurov [3] va Mal Coad va boshqgalarning [4] adabiyotlaridan topish mumkin.
Matematika analizning metodlaridan foydalanib yechish mumkin bo‘lgan matematik
olimpiada misol va masalalarni M.A. Mirzaahmedov, Sh.N. Ismailov [1] va H.

Norjigitov, J.A. Bahramovlarning [2] adabiyotlaridan topish mumkin.
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Maqola matematikadan olimpiada masalalarini echishda matematik analiz
metodlarining roli va o‘rnini ko‘rsatib berishga bag‘ishlangan. Bunda asosiy diqqat
differensial hisobning asosiy teoremalariga qaratilgan.

NATIJALAR
Differensial hisobning asosiy teoremalari yordamida yechiladigan masalalar. Biz

bu bandda funksiya hosilasini bir nechta masalalarga tatbiqini keltiramiz.

p p p
l-masala. Agar a>0, b>0, p>1 bo‘lsa, (a;b) <4 ;b bo‘lishini isbotlang.

Isboti. Agar a=0 yoki =0 bo‘lsa, tengsizlikni tenglik sharti bajariladi. Shuning

uchun a >b >0 faqat holatni qaraymiz va

. b p (a)p 1
p P P —+1 o +
(a+b) L4 +b b < b
2 2 2 2

ekanini inobatga olamiz. Ushbu funksiyani tuzamiz:

p p
f(x):x 2+1_(x;—1) ,x>1, p>1.

p
U holda £(0)=0, f'(x)= f;[xp‘ —(XT”) Jz 0 bo‘ladi. f'(x)=0 bo‘lgani uchun
£ (x) funksiya o‘suvchi. Shuning uchun f(x)> £(0).

P p
Bundan » 2+ ! > (x;— 1) bo‘ladi. x =% qilib tanlasak

p p p
[a+bj Sa +b
2 2

tengsizlikka ega bo‘lamiz.

2-masala. ¢ ning hech bir giymatida x(x2 —Isz —10)=c tenglama beshta butun
yechimga ega bo‘la olmasligini isbotlang.

Isboti. Ushbu funksiyani tuzamiz: f(x)= x(x2 - Isz - 10).

Bu funksiya butun sonlar o‘qida aniqlangan va f'(x)=35x" —3x* +10.
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1). f'(x)=0 tenglamani yechamiz. Bundan

33+ /889 33 -+/889

X,X, =% 10 va x,,x; =% 10

kelib chigadi.
2). f(x)=0 tenglamani yechamiz.

x(x2 —IXx2 —10)=O = x=0, x==%1 va x=+10 .

3). Funksiya grafigini yasaymiz. (1-rasm)

.

1-rasm

Funksiyaning monotonlik oraliglari beshta:

D) (—o0sx, ], 2) [x3x, ], 3) [eosx ] 4) [esx, ], 5) [+ o0).

Shuning uchun y =c to‘g‘ri chiziq f(x) funksiyani ko‘pi bilan beshta nuqtada kesishi
mumkin. [x,;x,] ([x;;x,]< (- 1;1)) monotonlik oralig‘ida yagona x =0 butun son bor.
Demak, ¢=0 bo‘lgandagi f(x)=c tenglama ko‘pi bilan beshta butun yechimga ega
bo‘lishi mumkin.
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f (x): 0 tenglama esa x=0 va x==1 butun yechimlarga ega. Bu holat f (x):c

tenglama beshta butun yechimga ega emasligini bildiradi.
Funksiya hosilasini ba’zi murakkab masalalariga tadbiqlari. Ushbu bandda
funksiya hosilasining ba’zi murakkab masalalar yechishga tatbiqlarini ko‘rib chigamiz.

I-teorema. ABCD to‘g‘rito‘rtburchakda ixtiyoriy M nugqta olingan bo‘lib, AB\ =a

AD|=b, 2>1 bo‘lsa, u holda

>

) max (MA +|MB" + | M +|MD |=a + b7+ (Va7

2 2
by min{MA" +|MB[" + |l +|MD|" }= 4(" . b j

tengliklar o‘rinli bo‘ladi.

Isbot. M nuqtadan KN | AB, PQ 1 AD kesmalarni o‘tkazamiz (1-chizma).

Aytaylik,

AK‘=x,

MK|= y bo‘lsin. M nuqgta to‘rtburchakda bo‘lganligi uchun

0<x<a, 0<y<bh bo‘ladi. Pifagor teoremasiga ko‘ra:
A A
MA™ | MB + | MC] 4D =(x? + 37 )2 +((x—a) + 37 +

+((x—a)2 +(y—b)2)/21 +(x2 +(y—b)2)5.

Ushbu belgilashni kiritib olib, quyidagi ikki holni ko‘rib chigamiz.

~

A A A

P(X»J/)=(x2 +y2); +((>C—a)2 +y2)2 +((x—a)2 —|—(y—b)2)2 +(x2 +(y—b)2)2
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D r C
b-y ¢

L
P I\‘I N Q

It
A= e = B

M K a-x
2-rasm

1-hol. y=0 yoki y =5 bo‘lsin. Bu holda

A

- A
P(x,0)= P(x,p)=x" +(a—x)' + ((x —a) +b’ )2 + (x2 +b’ )2
bo‘lganligi sababli faqat P(x,O) ni o‘rganish yetarli. P(x,O) funksiyani (O, a) oraligda

x bo‘yicha birinchi va ikkinchi tartibli hosilalarini hisoblaymiz:

4
2

P/(x.0)= ALx“ (a2 +-ax—af 402 wale® + b2)§1]

P (x,0)= z(u e (a2 ) (a5 ) 8 )j n

A
+ ﬂ.(x2 +b° )5_2 ((A —1)x* +b° )
P"(x,0)>0 bo‘lgani uchun P'(x,0) funksiya (0,a) oraliqda o‘suvchi. Shuning uchun
P (x,O)z 0 tenglama (O,a) oraligda ko‘pi bilan bitta yechimga ega bo‘lishi mumkin.

P'(%,O)=0 bo‘lgani sababli, yagona yechim x:% dan iborat bo‘ladi. Demak,

P(x,O) funksiya [O,%} kesmada kamayuvchi, {g,a} kesmada esa o‘suvchi bo‘ladi.

Bunga asosan quyidagi tengliklarga ega bo‘lamiz:
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max P(x,0)=P(0,0)= P(a,0)=a” +b" + (\/a2 +b’ f
0<x<a
A

min P(x,0)= P(%,Oj — 2@)& + 2((%}2 + bZT.

2-hol. 0< y <b bo‘lsin. Bu holda y o‘zgaruvchini tayinlab, P(x, y) funksiyani x

bo‘yicha birinchi va ikkinchi tartibli hosilalarini hisoblaymiz:

A

-1

P'(x,y)=Axlx’ +yz)§_1 +Ax—a ((x—a)2 +y2)2 +

F - al(v—a) + (Y P+ il + (P,
P2+ P D)

v —af 3 (- aP(a-1)+ )+

e al(x—alP + (=6 P (=1 x—af +(y-b) )+

A
+ ﬂb(x2 +(y-b) )2_2 (x2 (A-1)+(y-b) )
Yugorida qilingan ishlarni takrorlab, ushbu

A
2

max P(x, y)=P(0, )= P(a,y)= y" +(a’ +y2)§ w@+ (=P P +(B-yy

o {32)4(3] o] A 0]

tengliklarni hosil gilamiz.

Endi ushbu

y)

)=y +(a2 +y2)E +(a2 +(y—b)zﬁ +(b-y),

gly)= 2[@)2 + yzf + ZLGJZ +(y- b)sz
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yordarnch1 funksiyalarni kiritib olamiz. Bu funksiyalar uchun max f ( ) va gmnb g( y)
0<x<h <x<

larni hisoblaymiz. Shu maqsadda, (O, b) oraliqgda, f (y) va g(y) funksiyalarning

birinchi va ikkinchi tartibli hosilalarini hisoblaymiz:

FO) =2 a1y P e A —b)a® ¢ G- BF P - Ao ),

f”(y) = l(ﬂ, — l)yﬂ_2 + ﬂ(az + y2 )5_2 (a2 + (l — 1)y2)+

e+ (=B P+ =B A 00

+ u[(%jz +(y —b)zf_z[(glz +(A-1)y —b)Z].

Bu ifodalardan 0< y <) bo‘lganida f"(y)ZO, g"(y)ZO va f'(gjz(),

gv(g)zo kelib chiqadi. Demak, f(y) va g(y) funksiyalar funksiyalar y:%

nuqtada o‘zining eng kichik giymatlariga erishadi, kesmaning chetki nuqtalarida esa

eng katta qiymatlarga erishadi, xususan

max £(y)= £(0)= f(6)=a’ +5* + (Va1 57 |

0<x<b

A
. b a’+b* )2
gggg(y)—g(gj—{ 7 j

bo‘ladi. Birinchi va ikkinchi hollarni hisobga olsak, a) va b) tengliklar kelib chiqadi.

Teorema isbotlandi.

Natija. Agar 4 =1 bo‘lsa, ushbu
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max {MA| +|MB|+|MC|+|MD|} = a + b+ a* +b*,

min{MA| + |MB|+|MC +|MD|} = 2 a* + b*

Tengliklar, 4 =2 bo‘lsa, quyidagi

max {MA +|MB* +|MC* +|MD[ |=2(a” + ),
min {MA” +|MB +|MC[ +|MD[’ |= a* + b’
tengliklar o‘rinli bo‘ladi.

l-masala. Yuzasi S bo‘lgan ABCD — qavariq to‘rtburchakning 4B, BC, CD, DA
tomonlarida mos ravishda M, N, P, QO nuqtalar shunday olinganki, bunda

M| _|BN| _|cP| _|DO|
MB| |NC| |PD| |04

MNPQ to‘rtburchak yuzasining eng kichik qiymatini toping.

AM
Yechish. Aytaylik, ’—‘ = A bo‘lsin. U holda

MB

|4B|=|AM | +|MB| = (1+ A )MB

BC| =|BN|+|NC| = %\BN

2 9

A+1

A+l CD| = (P +[pD] =2 D)

14D|=| 4] + 00| = o

b

bo‘ladi. Bularga asosan quyidagilarga ega bo‘lamiz (2-chizma):

A A
(1+ﬂ)2 Sucn> Susy =m'SMC'
o
(1+4)

SPQD =
Bundan ushbu tenglik kelib chiqadi: Sy, + S5y =

Xuddi shuningdek, S, +Sycp = 5+ tenglikka ega bo‘lamiz.

A
(1+2y
Demak,

24 o 2+l
(1+A4) (1+AY

SMNPQ =S ipcp — (SQAM +Syep +Supy +5 PDQ ) ==5
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3-rasm

2 +1
(1+4)"

A > 0 funksiyani kiritib olamiz va uning eng kichik giymatini topamiz. Buning uchun

Oxirgi ifodaning eng kichik qiymatini topish magsadida ushbu f (/1)=

avvalo uning hosilasini hisoblaymiz:
22 (A +1)= (2 +1)-2(2+1) _2(2-1)
(1+21) 1+4)y

f'(2)=

Bu ifodaga binoan f '(Z)z 0 tenglamaning yagona yechimi A =1 bo‘lib, (O;l)
oraligda f" (/1) <0 va (l; + oo) oraligda f" (/1) > ( bo‘ladi. Buesa f (ﬁ) funksiyaning

1
eng kichik giymati f (l) = 2 ga teng ekanini bildiradi. Demak, MNPQ to‘rtburchak

|
yuzasining eng kichik qiymati 5 S ga teng bo‘lib, bu giymat yuqoridagi nisbat 1 ga

teng bo‘lganda, ya’ni M, N, P, Q nuqtalar to‘rtburchak tomonlarining o‘rtalarida
bo‘lganida erishiladi.
2-masala. Agar a,b,c — musbat sonlar bo‘lsa, u holda ixtiyoriy A, 1, (ﬁ > 1> O)

sonlari uchun ushbu

a’ b* ¢t a” b* c”
A i»+ A /1+ A 22 u H+ u ,U+ u u (1)
b*+c” a"+c¢c" a"+b b" +c a’ +c a” +b

tengsizlik o‘rinli bo‘ladi.

Isbot. Quyidagi funksiyani qaraymiz:
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s Y
1

p q
A)= + + , 4120.
f( ) qi—I—l pl—l—l ]/“—I—qri

Bunda p,q (p >q=> 1) — o‘zgarmas sonlar. Bu funksiyaning hosilasini hisoblab,
p=qg=1 bo‘lgani uchun f" (/1)2 0 bo‘lishini, ya’'ni f (ﬁ) funksiya o‘suvchi
bo‘lishini topamiz. Demak, har ganday A, u, (l > 1> O) — nomanfiy sonlar uchun

S(2)z f(u), yani

A A u u
+1>p+q+1 (2)

T 7 2= .
q"+1 p"+1 p+gq qg“+1 p“+1 p“+4q”

tengsizlik o‘rinli. Umumiylikka zid ish gilmagan holda a > b > ¢ deb olib, p = 4 ,
c
g = — deb tanlasak, u holda (2) tengsizlik quyidagi ko‘rinishga keladi:
c
c c 1 c c 1
bY Jrai Jrai bizb” +a” +aﬂ b\
c c c c c c c c

Bu tengsizlikning chap va o‘ng tomonlarida shakl almashtirishlar bajarib, (1)

tengsizlikni hosil qilamiz.
Endi (1) tengsizlikni ba’zi xususiy hollarni keltirib o‘tamiz.

1. Agar A >0, 1 =0 bo‘lsa, ushbu tengsizlik hosil bo‘ladi:

a’ b* c* 3
) 7T 7T 12_'
b +c a’ +c a”+b 2

2. Agar A =2, u =1 bo‘lsa, ushbu tengsizlik hosil bo‘ladi:

a’ b* c? . _4a b c
2 2+ 2 2+ 2 2 = + +
b-+c® a +c¢c- a" +b b+c a+c a+b

MUHOKAMA

Ushbu ishda matematikadan olimpiada masalalarini yechishda matematik analiz
metodlaridan foydalanishni o‘rganish va ularga doir turli masalalarning yechish

uslubiyati ko‘rib chiqildi. Olimpiada masalalarini yechishda matematik analiz
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foydalanish usullari o‘rganildi va ularni olimpiada masalalarini yechishga tatbiq qilish
uslubiyati ko‘rsatib berildi.
XULOSA

Matematikadan olimpiada masalalarini yechishda matematik analiz metodlaridan
foydalanishni o‘rganish va ulardan foydalanish yo‘llarini topish o‘quvchilarni
matematikaga bo‘lgan qiziqishlarini orttiradi, matematik analiz fanining o‘quv
materialini chuqurroq va kengroq o‘rganish imkoniyatini yaratadi. Ushbu ish
o‘quvchilarning bilimlarini va matematikaga bo‘lgan qiziqishlarini oshiradi hamda
o‘quvchilarni matematikadan olimpidaga tayyorlashda to*garak rahbarliriga bu ishning

katta yordami tegadi, degan umiddamiz.
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