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KALIT SO’ZLAR
oaumnuada
macaaaaapu,oaumnuada
Kumob.apu, 3s1emeHmap 8a
oull MamemMamuka,
mynaam, MAHMUKUT
dukpaau, Mamemamux
amanus, dugpeperyuan
Xucoo.

bepuieaH.

TabauM Myaccacasmapyzia MaTeMaTHKa
VKUTHUIIHUHT acoCHM Basudacu VKyBYH
€UIJITapHU BaTaHTa CaloKAT, IOKCAK aXJIOK,
MabHaBUK OOWJIMKKa 3ra

6ysum  Ba

MexHaTra BWXKJOHAH MyHocabaTAa 6yauiln

pyxuaa
TabJAUMHUHT

Tapbusiialra
WHCOHNIApBap OyiMIIUra
X03UPru 3aMOH 6030p
UKTHUCOJAHETHU xXycobra
016 Xap OUp KaMUAT ab30CUHU MeXHAT
$aoMATH Ba KyHAAJNUK Xa8TU YUyH 3apyp
MaTeMaTHK OUJIMM, KYHUKMa Ba MaJlakaHU
GepuilaH ubopar.
CyHrru nuiapaa XaJIKapo
oJIMMIHAJiazap/ia OUIMMIIM, HUKTHIOPJIU
éutapuMus  MyBadpakusaTH
Wuiara  AxmugaHub6  6opMokaa.  bus
€UIITapUMU3HA  OYHZAH XaM  OKOpHU
HaTWXajlapra 3puiIu6, JaBJaaTUMU3 06py-

KapaTHJ/IraH.

3PUIIUIL,
HIaPOUTJIAPUHHU

WU aH-

3bTUOOPUHM sHAjJA OWIUpaAyd JeraH
yMUAJaMu3. BUBHUHT MakKcaguMU3 €Il
aBJIOAHHU JIaéKaTH, KOOUJIHSATH,

HUKTHUAOPHWUHHU aHUKJIAI, O9YUII Ba YJIAPHUHT

Kumobaapu
OYAUMUHUHZ MameMamuK aHaAu3 acocaapu Kumoébudazu
6av3u MemodaapdaH gotidasaHuw macaaanapu Kypcamuo

Ywéy wmakosnada mamemamukadaH oaumnuada
MacananapuHu
osaumnuada

eyuwoda Hagakam mamemamukaodaH

6asKku oaull Mamemamuka

PHUBOXKJIaHUIIH HUMKOHHUAT

Y4yH
sipaTULIJaH U60paTAUD.
3epo, oiMMIKaZa Macajajapy sjieMeHTap
Ba OJIMA MaTEMAaTUKAHUHT 3HT K03U0a/i0p
Macajanap Tymiaamugdp.  OsuMnuaza
MacaJiajlapy YKyBUYMHU YyKyp GUKpJialira,
y3 yCcTuAa v11a0, UKTUJOPUHU-
MaJaKaCMHM TaKOMWJLIAIITUPHUILra, O0H
WKoaAud  Tadakkypra
KaTbUAT/IA HWHCOH OyJjyIIra Ba Kapop
KabyJ1 KuJia oJ1MIIra ypraTaiu.

Mabiaymky, osuMMIOMajza  MacaJjajlapu
YKyBUWJIApDHA MaHTUKUN QUKpJall GuiaH
bupra V3
yHJAaWaAu. MacasajapHU evyull JaBOMH/JA
YKyBYHJIAp
TaKpopJalZyd Ba YHU aMaJIuil >KUXATAAH
KyJUlall ~ KyHUKMacura 23ra  Oy/aaju.
MartemaTrkazaH OoJIMMIINaZa
MacaJ/laJapyuHU eyulllla MaTeMAaTUK aHa/Iu3
MeToAJlapuJiaH QoiJasaHUIIHU YPraHUUl
Ba yJapJaH QoHJalaHUIl UYJIJapUHU
TONHUII

ara  Gy.uura,

XyJOCAaJIApUHUA  acocjalra

Hasapuu OMJIMMJIApHU

YKYBUMJIADHU  MaTeMaTHUKara
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O6yJaraH  KU3WKUILJIAPUHA  OPTTUPA/HU.
Ymby wumja oJMMOHWAJA4Yu YKyBUMWJIAP
ceBUO  unuiataguraH  auddepeHiuan

XHCOOHUHI TaTOUKJAPUHU KeJTHPHUILIHU
MakcaJ KMJINO OJIJUK.

1. /JAuddpepeHnpman XHUCOOGHHHT
acocuii TeopemaJsiapu épaaMuja
eyuJlaguraH macaJsaaJjap. bus 6avaza
byHKUMSA
MacaJiajapra TaTOUKUHU KeJTUPaMu3.
1-macana. Arap a=>0, b>0, p=>1

} a+b) afP+b?
oyJica, > < > OVIMIINHA

XO0CHUJIaCHMHH 6I/Ip He4YTa

UCOOTJIaHT.

Uc6otu. Arap a=0 éxu b=0 6yica,
TEHI'CU3JIMKHU TEHIJIMK IapTH
6akapunagu. Lyaunr yuyn a=>b>0

dakaT xo0/J1aTHU KapalMU3 Ba
a’ +bP

p
(a+bj < P
2 2

3KaHWUHMU  HHOOaATra oJsiaMu3. Yuioy

bYHKIMSAHY Ty3aMu3:

p p
f(x)=2 2+1—(X;1) , x>1, p>1.

y xXoJiga

f'(X)zg xPt— X+1 ]>0 6131
f

(X cl)yHKuHH
> f

f' ( )>0 OyJraHu y4yH
ycyBun. llyHMHT yuyH f

(x)
xID +1 (x+1)
6yaau.

ByHaH

X =— KWJUO TaHJacak

a+b\’ a’+b"
Rl B i
2 2
TEHICU3JIMKKa 3ra 6y1aMu3.
2-macaJia. C HUHT Xe4d OUp KUHMaTuza
X(X2 —:I.XX2 —10)= C TeHrsama 6emTa
OyTyH eyuMra 3ra Oy/Ja OJIMACJAUTHUHHU

UCOOTJIAHT.
Hc6oTn. Yuwby PyHKIUAHU Ty3aMH3:

f(x)=x(x* —~1)fx* -10).
By ¢yHkuua OyTyH coHJap yKuJa
* —3x* +10.

1). f'(x)=0 renrnamanu evamus. Bynaan

33+ /889

X, X, =% 0

33-+/889

aHUKJIaHTraH Ba f '(X) =5x

Xy, Xz =%

KeJIO YHKaH.
2). f (X) =0 TenrsamMaHu edamus.

x(x2 —1Xx2 —10)=O = x=0, x=+1
Ba Xzi\/E.

3). ®yHK1uMsa rpadUruHy scCamMus.

0

o

&

g

s

e

QOYHKIMIHUHT MOHOTOHJIMK OpaIMKJapHu
oemrra:

1) (_ oo;xl]' 2) [Xl; X, ]' 3) [Xz;x3]'
4) [X3;X4], 5) [X4;+ oo)_
lllyHuHr y4yyH Y =C TYFpHU YHU3HUK f(X)

OYHKIMSAHN Kyny OWJaH OellTa HyKTaja
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KeCHUIIH MYMKHH.

(x| (-11))
opanuruja sirona X =0 6yTyH coH 6op.
c=0 f(x)=c
TeHrJlaMa Kynu OwusiaH 6Oewmra OYTyH
e4rMra ara OyJIMIIN MyMKHH.

f (X) =0 Tenrsamasca X=0 Ba X=%1

[x; %, ]

MOHOTOHJINK

JleMak, 6ysiraHjaru

6yTyH eyuMmJaprasra. By xosnart f (X) =C

TeHrJlaMa
3MAaCJUTUHU OUJIIUPAHU.

2. ®yHKOUSA XOCHUJACUHM O6ab3u
MypaKKao MacaJaJjiapura
TaAOUKJapHu. Yoy OaHaza QyHKLUSA
XOCHJIACUHUHT
MacaJjiajap evyullura Taj0UKJIapUHU Kypuob
YUKaMU3.

bemrta OyTyH edyuMra ara

6ab3u MypakKkab

ABCD

1-Teopema. TYFpU
TypT6ypyakga uxtuépuii M HYKTa
OJIMHTaH 6}116, AB‘ =a, AD‘ =b,1>1

6yJica, y X012

) max{MA" +|MB* +MCJ* +|MD[* |=a* +b* + (Ja?+ b7 |

0) a’+b?)’
4

min{lvw" +|MB* +|mc|* +MD*}:4(

TEHTJIMKJIap YPUHJIU O6Y1aiu.

Uc6or. M wnykragan KN L AB,
PQ L AD kecmanapuu jTkasamus (1-
yusMa). ANTalIuK, \AK\:X, MK\:y
6yacun. M mykTa  TypT6ypuakza

0<x<a, 0<y<bh

6ynaau. [ludarop TeopeMacura Kypa:

OYJIraHJIUTU Y4YyH

. 2 A
IMA” +|MB[* +|MC[* +|MD|" = (x* + y?)o +((x—a) + y?Jt +

2 2
+((X—a.)2 +(y—b)2)2 +(x2 +(y—b)2)2
Y6y 6ejgruaamiHu KUPUTUO 0110,
KyHH/Aard UKKHU X0JIHU KYpUb YMKaMU3.

2
2

me:W+Wﬁ+w—ﬁ+Wﬁ+@—#+w—W)+W+@—Wﬁ

D - C
b-y 4
p MY Q
¥ \x\\\x\\ﬁ“xx\H
A= s ~' B
o K a-x
1-yn3ma

1-xo0u. Y =0 éxu Yy =Db 6yncun. By xonga
P(x,0)=P(x,b)=x* +(a—x) + ((x —a) + bz)% +(x + bz)%
Oy/araHJuru cab6absu ¢axkart P(X,O) HU
ypraHuvil eTapJiu. P(X,O) GYHKUMSAHU
(O, a) opanvkKia X 6yiin4ya GUPUHYM Ba

HKKHHYHA TapTH6ﬂH

XUCOOJIAUMHU3:

P(x.0)= ’{XH (=) (x-a(x-a) b7 e b )%*1]

X0CHhJlaJlapHuHHA

P"(x,O):A[(l—l)(x"z —(a= 22 (x-a b2 (2 -1 —a) +b2)J+

20 + 02 (-1 + )
P"(X,O)ZO 6yNraHu  y4yH
(O,a) opanuK/a
P'(X,O)ZO TeHrJIaMa
(O,a) Opa/IMKJa KyIu

P'(x,0)
byHKIMA YCYBYH.
IlyHUHT y4yH
6usaH OuTTa

eynmra sra  Oy/JMIIM  MYMKHH.

a
P'(E,szo 6ysraHyd cababsii, Aroda

a
e4uM X:E JlaH ubopat 6ysaaau. [emak,
a
P(X,O) dyHKIMA {O,E} KecMazia

a
KaMarBYH, {E,a} KecMaZia 3ca YCyBYH
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o6ys1aau.
TEeHIJIMKJ/Iapra ara 6yJ1aMus3:

max P(x,0)= P(0,0)=P(a,0)=a" +b* + (\/3.2 + bZ)A

O<x<a

min P(x,0)= (2 Oj = 2(2}1 + 2((2)2 + bZJ

2-xoa. 0<y<D 6yacun. By xonma Y

ByHra acocaH KyHnujaru

NN

y3rapyB4MHHU TalMHJIA0, P(X, y)
byHKUMAHKM X OyldMYa OHUpPUHYMU Ba
WKKUHYHU TapTUOJIU XOCUJIAJIAPUHHU
XUCOOJIaUMU3:

P y)= 2+ ) M(f a)(x—a) + y? "+
+(y- b)z) 2 4 ax(x 4+ (y - b)ZT
260+ y2 ) -1+ y2)+
allx—af + y? o (x—al (1 -1+ y?)s
e 2l(c—af +(y—bF J (2 -2Xx—af + (y b))+
0+ (y=b) J (-1 (y-b')

HOKopuJa KWIMHIaH UIlJIapHU TaKpopJiao,
ymoy

max P(x, y)=
O<x<a

+ Ax - a)( x—a)

P (x,y)=

PO.y)=Pla.y)=y* +(a? + y2Jt +(a? +(y—b)F +(o-y)

DR ORI O

TEHIJIMKJIAPHU X0CUJI KUJIaMU3.
JHU yoy

A

f(y)=y* +(a+ yz)g (@2 +(y-b) ) +(b-yy

a(y)= 2{@)2 + yZJ + 2((32 +(y- b)zf

épZiaMuu QYHKLUATAPHU KUPUTUO 0J1aMU3.

NN -

By ¢yHkuusnap ydyH [MaX f(y) Ba
0<x<b

min g(y) JapHu  xuco6Ousamus. Iy

0<x<b

MakKcajja, (O, b) OpasIuKAa, f(y) Ba

g(y) bOYHKIUAJAPHUHT  OUPUHYM  Ba

WKKWHYHU TapTUOJIU XOCHUJIAJIapDUHU

XUCOOJIAUMHU3:

F(y)= 2y ayle® 7+ Aly -b)a? + (y— bR — Aoy

f(y)=A(A-)y*"* + /1(a2 + y2)§72 (a2 +(2 —1)y2)+

+ala? +(y - bz)gz(a +(A-1)y b))+ A(A-1)b- i

g'(y)= Ziy[(zjz Jz +2A(y - b)[ gj J
9"(y)= 2/{(2)2 + yZ]Z 2(( 2 +(2 —1)y2J+
* 2/’{(:)2 +(y —b)zf_z[(:jz + (ﬂ—l)(y—b)z}'

By udomanappan 0 <y <b 6yaranuza

£(y)>0, g"(y)>0 sa f'@:o,

N |

gl(gj =0 xenu6 unkagu. lemax, f (Y)

Ba Q(Y) ynkuusiiap pyHkuusiiap y = g

Y3UHUHT 3HT KUYUK

HyKTaZa
KMMMaTJ/lapura
HyKTaJlapuja 3ca 3HT
KMMMaTJ/Iapra 3pullaau, XyCycaH

max f(y)= f(0)= f(b):a*+bl+(x/a2 +b2Y

0<x<b

A
: b a’+b*)\2
,gpxlg)g(y)=g(5)=4(—4 ]

6ysagu. BUpHWHYM Ba UKKMHYHM XOJIJIApHH
xydcobra oJicak, a) Ba 0) TeHIJIHUKJIAp
Kesinb yukKaau. TeopemMa UCOOTIAH/U.

IpumIaay, KeCMaHHHTI

4YEeTKH KaTTa

HaTwuxa. Arap A =1 6¥ca, ymby

ax{MA + |MB|+|MC|+|MD|} = a + b ++/a* +b?
min{MA +|MB]|+|MC]| + [MD|f = 2v/a? + b
Tenrnuknap, A = 2 6¥/ca, Kyiugaru
max{MA? +|MBJ’ +|MC[* +|MDf’ {= 2(a® + b?)
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min{MA? +|MB[’ + [MC[’ +|MD |= a® +b?
TEHTJIMKJIAp YPUHJIM OVIaju.

1-macaaa. l0sacu S 6yaran ABCD -
kaBapuk Typréypyakuunr AB, BC, CD

, DA Tomonnapuga moc pasumzga M, N

, P, Q nykranap myHzgait osMHraHKH,

6yHJa
/AM| _[BN| _[CP| _|DBQ|
MB||NC[ [PD| |QA
MNPQ r§pr6ypuak r3acuHUHT 3HT
KMYUK KAMMaTHHY TOIMHT.
/AM|
Eunm. ANTal/uK, B‘ = A 6yncun. y
Xoszia
|AB| = |AM |+ |MB
B/ =[BN+/NC| =
A+1
|AD|=|AQ| +/QD| = = |
)L 1
CD|=[cP|+|pD{ == —IPD]

6ynazu. Bysnapra acocaH Ky#luzgarusiaapra
ara 6ys1amMu3 (2-yu3ma):

A
Soop = Saco,
PQD (l+ﬂ)2 ACD
A
Syen = = Sage-
MBN (1+1)2 ABC
ByHpaH yuby TeHIVIMK KeJub YUKaJu:
A
Seop vy = 9.
PQD MBN (1+l)2
Xyaau YHUHTIEK,
A

ara 6y/1amMus.

2-yu3Mma

Jlemak,
SMNPQ = SABCD _(SQAM + SNCP + SMBN + SPDQ):
_s_ 24 5o | S

1+ A) @+A)
Oxupru uPpoJaHUHT IHT KHYUK KHUMAaTUHU
2 +1

1+ A)

, A >0 ¢yHkuMAHM KMPUTHG O0JaMU3 Ba

Tonuu MaKcagua ymoy f (/1) =

YHUHI 3HT KHU4YHUK IQI/IfIMElTI/IHI/I TOIIaMHU3.
ByHUHI y4yH aBBaJI0 YHUHI XOCUJIACUHU
XUCOOJIAUMHU3:
2 2
£(1)= 22 (2% +1)- (7 jl)-z(z +1) 2(/1—13)
@+A) @+4)

OUHOAH

f'(1)=0
TeHIJIaMaHUHT siroHa eunMu A =1 6y110,
(0;1) opaJIMKZa f'(ﬂ)< O Ba (1;+OO)
opaiukaa | '(ﬂ) >0 6ynagu. By aca

By udosgara

f(;t) OYHKUMSAHUHT 3HT KUYUK KAHUMaTH

1
f(l)z— ra TeHI 3KaHUHU OWJIJUpPaAU.

MNPQ typr6ypyak 03acununr
1

SHT KMYMK KMAMaTH — S ra TeHr 6y116, 6y

Jlemak,

KUMaT I0KOpPUJArd HUc6aT 1 ra TeHr
6ynranza, apan M, N, P, Q nykranap

TYpPTOYpUYaK TOMOHJIAPUHHUHT YpTasiapuja
O6yJIraHu/ia 3pUILIUIALH.
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2-macana. Arap a,b,Cc - wmyc6ar

consnap 6ysca, y xoaza uxtuépuit A, i,

(/1 > U2 0) COHJIAPH YYyH YLIGY

a’ b* ¢’ a* b* c”

> + +
b* +c* a +b”

(1)

TEHT'CU3JIUK YPUHJIU OYIau.

+ +
b*+c¢* a*+c* at+b? a* +c

Uc6oT. Kylingaru pyHKIUAHU KapalMu3:
p* o 1
f (’1) Y R Ay R R
q°+1 p*+1 p*+q
A20.

Bynga P,q (quZl) - yarapmac
connap. By QYHKUMAHMHT XOCHJIACHHH

xuco6aab, , P=Q=1 6yaranu yuyu
f '(ﬂ) >0 6yauummny, abHu | (ﬂ)

bGYHKUMSA  YCYBUM OVJIMIIMHKA TOMNAMMU3.
Jlemak, xap Kaunait A, i, (ﬁ > u> 0) -
HOMaHQUH COHJIAp YYYH f(ﬂ,)Z f(,u),

ABbHHU
Y3 2

pt o 1 _ p g 1

+
q*+1 p*+1 p*+q’

> + +
g“+1 p“+1 p“+9”

TEHICU3JIMK YPUHJINA. YMyMUWUJIMKKA 3UJ

MLl KWyiMaraH xoiza a > b > C ne6 onub,

P =—,  =— #eb6 Tanjacak, y xoaja (2)
C C

TEeHT'CU3JIUK KyHuJaru KYypUHUILITA
KeJlaJu:

SINo) BNt

c c 1 S _\¢ c 1
bY . (aY . (ay (bY (bY . (ay . (ay (bY
() G -6 G (& ()46
c c c c c c c c
By TEHICU3/JIMKHUHI 4Yan Ba VHI
TOMOHJIapU/JA WIaKJ  aJMallTHpULLIAP
6akapu6, (1) TEHICU3JHMKHU  XOCHUJ
KUJIaMU3.

IHAU (1) TEHrCHU3JMKHU 6ab3u XyCycUH
XO0JIJIapHU KeJITUPUO YTaMU3.
1. Arap A2>0, x4=0 6yica, yuw6y
TEHTCU3JIMK XOCUJI Oy1a/iu:

a’ b* ¢’ 3

2 7T 2 7t 3 725

b*+c* a"+c¢” a"+b* 2

2. Arap A =2, =1 6ynaca, ymb6y

TEHI'CU3JIMK X0CHJI Oy 1a/IU:
2 2 2
a b c a b c
>

+ + > +
b2+c?> a’+c® a’+b®> b+c a+c a+b
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