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ALGEBRA

To'plambar mazariyast elementiari
To'plam  wsbunchasi  motemattkanmg — boshlangieh (' nflanmauy
tushunchalaridan binidin U ¢hekll yoki cheksiz ko' yektlar (narsaler, buyumlar,
it v keladi
nidagi o' quvchilar o' plam,

ptemintig (LN amtor

b,

et A o' plunga tegishliligl o o 1
I bl riancti
EldaN; L15eZ

v B o plambaring har (kki

chikais o
bo'sh to'plam deyilnds va
O knh 1]
Latedl: Ayini bie wil elementtordan naeljgan 1o i teng o' plamdar deyiladi
Inigdls 4 wa ¥ to'plomlarmng birfushmasi (yol g timdini) deb. wlming
wiila mayjud Botlgan barchn eler lngn aviladi va

Nowwalari:
Iufi=itaa,
A
Ta'eil: 4 va B w'plemloming Kesishmasi (voki Ke'paytmasi) deb, ulurning
barcha wmiimiy  elementiaridan tzilgan 1o'plamps aytilsdi v A B ko'rin
belgilunadi .
Nossaluri:

v B two'plamlaming aylrmasi deb, A wo'plamning # 10’ plamda
moviud bo'lmagan  barcha  elementlwndan  wzilgan o'plames v
ko' rinishida belgilanadi
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g har bi
bo'lsa, H / amning gism-to‘plami dey
belgilanadi
Nossatlari:
1

Eslafma / plamm 2
qism-to’ plamlarga
Masalan, A={a, b, c, o'plamming 2° =32 ta qism-1o’|

plamm 2°" ta usul bilan ikkita kes

ular xox gism-fo'plam deyiladi
Masulan: A =|a, b, ¢] to'plamining xo8 qis <10 plamlart,
{h.c} xasmas gism-to plamlari
Eyler-Viyen &ﬁwe.__a.!?:."

Sonll to'plamiar
Barcha clomentlan sonlardan iborat bo'lgan to'plam senli to'plam

deyilnhi
i Ta'df: Nursa va buyumlami sanish uchun shilatiladigan sonlar matwral sonlar
devilndi va M= 12,3, . 0 .} ko'rinishida belgilanad:

Exlatma: ny, g & M bo'lsa, 40, e, nony e N

Ta'rdl Watural sonliv va ularga quramu-garshy soniar sont hirgalikda
butun  sonfar  deyiladi e % =My =2 i & ko' nimishida
elpilanadi

1} ~ manfiy butun sonfar 10
n, |~ musbar hutun sonlar (" plom
y sum ham, musbat son ham emas
L2 1), | - foq butun sonlar
264,00, 2(2n) | - juft butun sonlar
aemeits iy, ey o b s oy < iy
I Dutun ve knse sonlee  birgalikds  rossional  sonlar  deyiladi va

mal, nal} ko'nmshida belgilanad

Kal) bo'lay, n-re0, n+ne

L'l Dviny bo' lmoagan cheksiz o nli kasr sa
o hor e stonidn b alinnaid.
Sl v = 3,04, ew 2,7 42: . imats

La'glls Watsional va irratsional so palikda hagigly sonlar
tanhikil etaidi v B o= (x| =mex <o) ko' ida t i

Evlatmn; Ne ZeQeR

Qoldigsiz bo'linish yoidalari
g e fuft yoki
1 vvumian
gt ARKE rmcamidan tuzitgan (kki x
14 1 25) gn bo'linndi
1 el g 5 yoki U bo'lsa, u
i regnd jufl yo
o mon 6 g bo'linad
Apnt sotining oxitgl wehin requmidan tueidgan sondon  golgan  rsqumisndan
ayirmasi 7 (11, 13) ga bo'linsa, u

it g wehitn ragamidin tuzlpan udh xoneli son B ga bo'lnsa. o holdas
bron s gt Do’ M
Agar sonming oxirgt mgami O bo'lsa, u holda bu son 10 ga bo'linndi
Extatma: OQolgan  sonler  uchun  qoldigsz b qoidalary  ulorn b
ko' paytuvehilorgs apratish usuli orgali o ]
Maogalan: Biwor son 12 ga bolimshi uchun, w son bir vigr han 3 g, ham 4
gn bo'linishi kerak. Chimki, 12=2"-3
Qo'shimeha:
Biror gonni & yobd 8 ga qoldigaz bo'Hnishmi quyidagichn




L=misal: 2396 sonining 4 ga qoldigeiz bo' linishini tekshirish?

Yechish Oxirgl ikkita ragquming olib. quyidagichs hisoblaymiz: 9+ ..a_

uft son, demak, 2396 soni 4 g qoldigeiz bo'linadi.
Zemisol 7152 sonining 8 ga qoldigsiz bo' mshim tekshimsh?

Yechish Oxirgl uchta ragamind olib, quyidagicha hisoblaymiz: 1+

Nastiji juft son, dentak, 7152 son 8 gn goldigsiz bo'linad
Fzok: Agar natija 1og voli kaer son chigsa, u holda berilga

Tub va murokkab sonlar
Ta'rif: Faqat birga v o zigaging bo'linadigan natural sonlar fb sonlar dey
2.3.5, 711,13, 17,

Ta'rif: Uch va undan ortig 1 ho'luvehiga ega bo'lpan natural sonlar |
il bo*lmagan sonlar) meerakkab sonlar deyilad
Masalan: 4,6, 8,9, 10,12, 14, 16,

Exfatma: | (hir) - b son ham, murakkab son hoin emas

Teoremn: Agar i sor Wit dan katin bo'lmagan b bo‘luvehisi maviud
bo'lmasa, u holda n tub son bo'l
Masalay: 89 tub son, chunki, Y89 dan lachik wh sonlar 2, 3. 5 va 7 far bo'lib, 89
ulaming hech binga bo'linmaydi

Eslatma:

a) Tkkita fuft matsral son hech gachon o zaro tih bo'la olmaydi

B) Ketma-ket keluvehi tkkita natural son har dodm o zarce tub bo'ladi

€) Kerma-ket keluveh ik tog matwral son hiar dotm o'zavo tub bo 'ladi

iy Istivoriy ikkita fub son har doim o zaro tub bolad

Natural sonning kanonik yoyilmasi
Ha'rf Har qandsy o natural sonning Kanonik yoyilmasi deb, shu sonni b
sunlor ko' paytmas ko'rshida tasvirlashya aynlodi va
= ,.J_.. e A
Kabi vorilndi, Bu yerda py, p;, ., py - tub sonla
Mistlity, 72=2"-3" (p =2, py =3, @, =3,y =1)
Loa=p" * sonning matural bo'havehilard sond | NBS)
NHS ) w (e + 1) iy 4 1) (e + 10
2. 0=p - p it sonnng matueal bo'luvehilard vigindisi (INBY)
el
NBY (ay= 2!
n-v m=l h=l
o sonming watwral be luvehilari ko'payomast { NBR)
LU
NEK{a)=a
o (|~faktorial) ta n xonali son trish mumbkn

T ) dan » pachy
Lgelilgstz) soni nr to, ya'ne

"ol

Bl yordy o= ERTK (. by Bolinmaydigoniaed so )

Somlarning EXUB va EXUAI

Tataf: ki yoki wndan o
soiibnrming wmemiy botuveh .

Tatwils Thki voki undan ortig s ) sl eng Mattasi
Sl sonlarming eng hatte emmiy boluvehist (LKL

Ta'nfr Birdon boshge wm ;| : | sonlir
W gara b sombar deyiludi
Aokl (4, 50,07, 13y, (14, 45),

In‘nf: lkk yol
sontlieniig weemdy bo*fnwvehisi (Rarealisi)




. 1kki yoki undan ortiq sonlaring eng kichik wmmumiy balinsvehisi
(EKUK) deb, bu sonlargs bo'linadigan eng kichik songa aytiladi.
Ikkf sonning EKUR va EKUKini topish:
I Adisal 120 vi 180 sonlarining EKUB va EKUKini woping?
Lasuk: L-usul:
120 120
60
0

[ S

.

3) a'saro teh sonlar
UB(120,180)=2* -3 . §''=4.3-5=60
sl _g.9.5=360 | EKUK(120,180)=60-2.3 =360
Eslatma: a va b natural sonlar uchun a- b = EKUB(a; b)- EKUK (o, b) bo'ladi.
a va b patural sonlsming umumdy boluvehilari sonl (UBS):
=B+ (f+ 1) 1)

a va b natural sonlaming sememdy bo‘luvehilari yig'ndisi (UBY):
e
UBY (a, by =

ih—1

Sonnming butun va kase gisnd
Tw'el: ¢ sonning bumn gismi deb. o' mdan kata bo'Imagan eng katta butun
2,4]=2; [-3.7]=-4

Masalan: (=03} =0 2.6l =06

Qoldight bo'lish
Ta'rif: a,b.c.d nataral sonlar uchun @=bocvd (054 <h) ifoda qoldigh
Bolishni fodalaydr. Bu yerda a-bo'linuvehi, & -bo'luvehi, ¢ -bo'linma, J -goldig.

Ta'rif: (a-b+¢)* sonni b songa bo'lgandagi qoldig, ¢ sonui b songa
bo'lgandagi qoldiqgn teng

Sonning mezoni

Ta'nil: Biror
T T
Musalan: 1523748

¢ mezoni deb

Botlsak qoldig 3 ga teng boladi. Demak,

shu & lart yig indising 9 ga

+4 4+ 8=30, uhalda 30 m 9

berilpan s g mezoni 3 ba'ladi

whan ortiq sonlar yig ‘indist (ayirmasi, ko'paytmast, bo ' linmasi

n.h'.. sandar ikki xit ko'rinishda boladi:
1. Oddiy ke

Ta'ril: Odedly have son

n mezonlar g mdis

son kaxr son deyilud

1 bo'lib, bunds

Rusrning surati, n eso Kaxening maveafi devilodi

Olidly kasr (ki xtl ko' rinishda bo ladi:
LTo'g'nkasrim<ni

Tu'rif: Agar noto'g'n kasming sur
yodlsa, bundiy kase gralush Aasr dey
B 2 s .1
Mlasalon: ° =23, 5=
Exlatma: Arcilash hasenit ye'ri k
IS IR PR paytirih surati o sl
waparmay qoldivilodi

* (' nli kasr (ki xdl ko rinishda boladi:
1, Chekli o' nli kasr

Estooma: Agnr qusqarmas  oddiy  knsmimg ma

iy oddiy kasmni ehektl o 'nlf kase ko'n
@'l kasr hosil bo'ladi

iy Bisun
el st

1 kasr @'mli kuse

2. Cheksiz o'nli (davrly ) Kasr
ib ko' paytuve

Ida chehsiz

Qolda; iy kasrni o'nli kase ko'vinishida  yozish wchun uning  suralin

imnrcifigi bo Jish kerok




2. Surati bur xil bo‘lgan mughat addiy kasrlards maxr kichigh katta lsoblanadi,
7] o

kL b e bo'lsa, ﬂ -

foliy Kaivr ke riniaiidia vozish sclwn

Qoldaz Onfl ks o
ionar il holdea yost oy kerok
Esfarma: Odidiy  kasimi onli ks ko'rnishida yorishda ba'zm, sonning (ST
qismida bir xil son wikrotlanib kelady. Bunday o'nll kit daveiy kuse deyilndi Estamma: Sueat va maxraji har xil bo'ligar
« Davriy kasriar (kki il ho'rinishda bo iz . auEnn yoki musrajing byir xilga keltirity olinndi
2. Arnlal divriy Kase Mushal o'nli kasrlarda butun qfsmi Kattas katea hisoblaonadi
5 : imnlurl teng bo'lsa, kast qismidag) raqamlar chapdan o'nggs qarab
T 1207y nralnsh davery ast Docladi.
Qaida: Sof davriy Agi caclidyy R loie"einnehin h wehun da Exlatmar Manfiy kest sonlammi tag
Hagigiy sonning moduli

nechia __.:___:__.__..___;.; I et 3 mrcha 9 mi maxrd
Ta'rif: o sonmng ahsolyut qlymatl (moduli) “dub, agar v son nomanfiy bo'ls., 4

o monfiy bo'lsa, —a songs aytiladi va o) Beor i

s musbat oddiy kaslorni wggostushda

0,031 sof davriy kasr, |
oslistida vugaridagiiar aksinehn bo liseh

kit
bersrrid oy kase ko'romishido o |
prning O 24, agar

Qoida: Araiah davery ke
chavricka pechia Pagam o Lo, sl 9 va dov wachi nechta n W
czish kerak, sryruldan kevingy xonia .g-—ga_ Demak,
[pgimy scirnmt a1y srak
agar

Nowsalari:
1. T:..n ]

Kanxrriin,
shimcha nol (9 dan Aeyin) )

(davrpr ¢ b,

Davriy o'nll kaselarni odidiy Kasr ko rinishida yozish

(hw=D) 5. la+ b slal+ f.__

Aralesh darvety ki wrlar wehi
-

a.. @by 2
0" =1):10°
Daraja v uning asosiy saliri
Ta'pil: o sonning it =dlarajosi (ne M) deb, @ sonni N mana o'Am 0D

Oddiy kasrlar ustida amallar
Ko pytiishizn aytladi, yo'ni o =g-a- 0

P:P».*HH_:Y:‘_ H____._I._
h n b n)

(I

b

a &

“bhd b

a d

g
[

bu yerda ' = EKUK (b, d
Arifmetik Hdiz va uning sty xossalori
Ta'vif: o soning ~durajali Wdizgi (nell) deb n-dargjnsl @ songn leng

Kasr sonlarni tagiosiash
“lgan mushal oddiv kasrlarda surat Vasttasi Katta hisobls ! _
= ouh", n2d

flgan b wongm ny iladi, vo'ni Ya =h
agar n=2k ba'lan

Maxeaji bir xil be

ya'ni o =8 b
e =dk+] bho




To'g'ri va reskari proporsionil by ‘banivhlar
1 A sonni o, ay, sonlacgn fo'g'ri proporsional (mutanosit) ba'lekfargn
b Ly oy w, nisbutda bo'lish)
A= la, L g
3. 4 sonni g, iy, .. @, sonlaps teskard praporsional bolaklurga o
oy <1, mishatda bolish)
A=lay +ay+ 4 @k - Bo'lukin
. i won b songa to'g'ri proporsivial:
a=hk { k =prope

Ot arifimedih:
'ria geomerrik:

et gurmonik:

'rta kvadratik:
bu yerda ¢ via o cheski hadiar, b va © o'ria hadlar
XONSST :  chethi ; tmam  0'fa
eng. yan
h d <

O'rin qiymatlar orasidogi bog Yamish:
Teoh: Tkki somi ‘riat proparsional qiymati. J

Foiz
Ta'ddl: Hw qunday ap ywzidan bir glsmt sl
Aprosenitd) deyiladi
L'l Har ganday m mingdan bir gisml shu
\sa, fo'g‘ri proporsiye i

s, teskari propersiva




Paskol uehburchagi
MG Fostazdgn Leng

_.
somy o forzgn momartn orttnlss (kamayunlsal. a _ 12 _.hz | ko tong
L o0
S, o won bimnchy r o o, ikkanch safor v forzgn ormunisa (kammytir
1 +x 1D+
100 100

wttinilsa, ikkinei safin v Folega kamaytinilss (v

] o teng

v 1003y
- o teng
100

isqa ko' paytivish formbalari

L (g + by y 5w =(u—hia

3 (u=p)y =g’ - Qabs ¥ o'+ =(a+b)(

JlgepY =g o X' by dgh T.a - =ta-ba’ +ab+ ")

4 (b Nyuton binomi:

(s b =(
Kambinatorika elementlari

« 0 ta elementdan barcha o'eine atmaxhtivishlor somi: 1

Ll
elementdan m indan barcha o ‘rinbashticishlar som g ol

(nm=m)!

Logarifm va uming asosiy xosalird
Biror & sonnimg @ asosga ko' dogarifmd deb. b sonim hosil gili
ighuon o sonint ko'tansh kerak bolgan datajo ko' rsutkichipn ayiiladi, ya'ni

1 L]

3. n ta elemen =
(=i )b m!

Nossalari: logibmc

-

Mverda A 0, a0, g=|

lop, 10 log, =1

_-_I...ell_ _:m._wn_p.u. g

o

IOy Oh ) = log, b+ log, «

g o, b0
= o, b >
| F1 L |0 hel




| o b | o Auar gl <1 bo'lsa. geometrik progressivi cheksiz kamayuvehi bo'lad
hel ) | Wilk

log,, b gh = o'nli logarifin

inel. d-avirma)
S, = v..|.~||? "
i g1

AMALAR
Lalelf: Tenglama deb, noma ' lum son utnashygan tenglikkn ay
A tenglamadn bitts nomalyy qatnashs, b
AT qatiashiss, IRAL moma i va hokazo nor '
Tenglamaning dizi deb, noma liumning o' tenglikka

Jdarin-ld W litiondigan qiymatigs aviiladi
1 Tenglumani yechish deb, |

Chizighi tenglama
Chizigli tenglama deb,
ac+h=0
inhidag yoki shu ko' shya sh mumkin bo'lgan tenglamagn vt
i v b bingigiy sonlar, x esa nomn’lim son
ya'ni b Apar =0 bo'lganda b & bo'lsa, tenglama yagona yechimga sga
-meerdf) 3 Agar a=0 bo*lgandn 6 =0 bo' s, tenglan Yyechimga ega emay

X Apar o =0 ;=
T T e ¢’r i
1 dshorasi almashinuvehi | AN -

DAVLAT PEDAGOGIKA ingT
AXBOROT RESURS !wmm-rn*

RS s Al e—————




Chizigli tenglomalar sistemusi
Chizigh tenglamalar sistemasi deb,
[x+hy=q
r+hy=c,
inishidigi IKKE noma'lumdli ikkite tenglamadan iboraf sistemaga ovtiladi Duiids
ay bvae (1=1L2)0 ¢ somlar, £ va ¥ lar ¢sa noma sonlar

- Mr bo'lsa, tenglvmalar sistemasi yagena yechimga ega

a & .
1= ___L = —L ho'lsa, tenglamalur sistemusi yeckimgn ega emay
oy ! Cy

2 bo'lsa, tenplomatar sstemas: cheksiz Ko'p yechimga ega

Kvadrat tengluma
Kviudrat tenglama deb,
ar’ »hx+ =0
ko'rintshidag: tenglamaga aytiladi Bunda a, & va ¢ hagqpy  sonlar kvadin
tenglamaning koefMisiyentlan (o« 0), « esa noma'lum son
Iidizlarin topish formulasi (1= 5" —aac diskriminant)
N —b+AJD

e

3 Agar 1< 0 bo'lsa, tenglama haglqly yechimga ego emas
Qo 'shimeha
Tenglama bitts vechimgn ego bo'lsy a =10

Chala kvadrat tenglamalar
ax’ =0 (be=0, c=0) vechimi

+hr=0 (=) vechimi
ar’ +a=0 (bh=0) wechimi

Kvaddrat tenglama yechimtarining xossalari (1) =0

A 4 v ox sonlar X+ px e =0 kettirilgan kvadrar

wianing Uedlzlari bo'lsa, u holda
_“_E;-ia" N, #X; ==p, XXy =g

u

o pavtuvchilarga ajratish: e g = (=g x-x,)

Wi tenglamaning tdizlari va koeffisiventlari orasidagi bog‘lanish:
.4 O

1
%

o I ‘ ] ! 3
R e w+a=(p' - -2

Parametrga bag 'lig Keltiriigan kvadrat tenglamatar () > 0)
L Agwe 2+ prsg=0 kvadmt tenglamada ¢ <0 bo'lsa. v holds kvodrat
Hhkiva turli ishorall ildiztarga cpa
L Agnr ¥4 prag=0 kvadrat tenglamads p>0 va qal alda
Aengloma ikkita manfiv ifdizlarga con
3 Apwt &b g=0 kvadrat tenglamads p<0 va g0 bo'lsa, o holda
Aewnglio ikkita masbat ildizlarga ep:
& Agn e prsg =0 kvade tenglumada p=0 va g<0 bo'lua, u
Vel Ekkit qarama-garshi Hdiziarga egn
& Apar o obpne =0 kvidmt o nnda =1 Isa, w holda kvadr
i tkkirn o'zaro teskard ildizlarga epn
& Agar s m4g=0 k g koeffisiyenilan v ol g
b &y =i bo'lah
T A & b e =0 kvadrat tenglumaning ldidardin b sidom 1 go
1okl Kiohik) bo'ley, u holds 5, = v va g, = v+ bo'lndi

Rkt tyoks kichik) be

W A x4




(o'shimeha:

Lo+ prag=0 kvadat tenglama ildizlarigs qarama-garshi Udizil L
tenglama & = p 4+ ¢ = 0 bo'ladi

Lot 4 prag=0 kvadrat tenglama ildizlanign teskari Uizl kvad
gx" + pr+4 1 =0 bo'ladi

p -

3. To'la kvadeatga ajratish: &* + prsg = H X+ _n_ -
4 A(x)+ () =0 tenglama A(x)=0 va B(y)=0

Estatma: Yuqoridagh barcha munosabatlarni wmumiy holdagi o « A
kevadrnt tengluma uehun han ash mumkin

Kub tenglama
Kub tenglama deb,
ar’ +hy’ vex+d =0
ko'imshidng tenglomagn aytiladi. Bunda @, b, ¢ wva o haqiqy

tenglamaning koeffisiventlan (¢ =0), ¥ esa noma'lum son

Kub tenglama yechimlarining xossalari

Agnr x, x, wva x, sonlar ceplagek=0 | p=

u
keltirilgan kub tenglamaning ildizlari bo'lsa, u holda:
Viyet teoremasi:
K+ L+ =—p, 5B TX L4 X =4,
Ko'paytuvchilargo afratish:
b e 4k = (x - x )0 —x, )x -

Bikvadrar tengloma
Bikvadrar tenglumi deb,

ax® +he’ 4c=0

shidagi tenglumaga aytiladi, Bunda o, b wva ¢ hagigly sonlar bikvidiol

tenglamaning koeffisiyventlon (¢= 0), x esa noma’lum son

Tldiztarini topixh formulasi ( )= — dac diskeiminant)

Bikvadrat tenglama yechimlarining vossalari

i !
A %, 5, x; va x, sonr x'4pcd eg=0 | p=—, g=—| keltirilgan
: =

tenglamaning (fdiziari bo'lsa, v holda:
Viyet teoremasi:
5vxg e =0,
Ko'paptuvchilargn afratish:
x4 == o= e =%
Ieok: Bikvadial tenglama <=y (¥ wh orgah @ +by ve=0
e tenglamaga keltinb hlanadi

n -darajali tenglonma
0 darujali tenglama deb,

i ay hoqupy sonlar o
a'lom son

1. I X H__I_._..-b
a, - )

Teorema: # -daryall tenglama ko'pl bilun # ta hagigiy yeclimga ega

Ratsional tenglamalor
| flx)= ]

s Sxygix)=10 = {
i S0 gt lgix) =0

Pb.m..n___ _____.._u:

#x) . |gixi=0

Irratsional tenglamalar
Lyfix)=0 > fix)=0

2 W) =C ; . (! = const)

3, Y Tx) =(

4 Y70 =gl




A,
Rix)=0

e . f(x)=yp
9. atl f(x) + 0% ) +c=0 | : I
T..-...._?_.r. =1

Madul gamashgan tenglamaltar
Jix)=0

» 0,
(€ = comss)

[F{x) = mix)

£ e} =

)|+ [gtx)| f(x) glx)z20

Ko'rsarkichli tenglamalar
fix)=0 [a>D)

al ¥z pf 0 fix)=0 (a-bh=)

ol e . dog, b (a

. () fx)=1
L | fix) = _ L
_ q_- g0l )

h>0)

fia

7. [oix)]
wx)el fixi=gix)

13-

n 0 ) =0, Fxhw0, gix)nl
.\—h_—’ l—h v_. = .__.:.__._:

A, o)™ = ot o)’

10 @k k!

bl fixymh
2oy, 0=

3, log, £¥)=log, 5(x)
o () =

& log. ., flx)=log

b osicdogl flayeb

In'nil: Temgsiciik deb,

Il wiorks mlpgebrk (fodaga aviiledi-
Tengstelikning  vechimi shu ten
alikka ay lantirndigon « f

g istuljpon hndin woing b i isimign

Wsia-garslisigs o zgartingan a o'tish mu 5 tengstadik
ity b




Y. Tengsizlikning har ikki qismini nolgs teng bo'lmagan o)
ko'paytirish yoki bo'lish mumkin: agar by son musbat bo'lsa, tengsizlik
o zgarmaydi. bordi-yu, bu son manfiy bo'lsa. u holda tengsizhik ish
qarshisiga o zgamdi,

Sonli tengsiztiklar

l,ash &= ag-h=0 2 ach

S ash b L — I -1 doash
g+cs>h+d 6. o>h, c>d

T.a>b, c>0 e ae>ic,

8.azh, c<0 ae<hc,

9. a>b>0 a > b (neN)
| MA:!:.,

10. a> b <
ST a b lpeo

Sonl oraliglar
1. Ochig oralig: b yoki au<x<h xal
2. Yarim ochig oraliq [ax, ) yoki agx<h, xel
3. Yopiq oralig: [, B] Wkl ascs<h xell
4. Yanm yopig oralig (a: b] voki a<xsh xel
8, Cheksiz oraliq (=0, +00) yoki ~mcx<m, xel
6. Yarim cheksiz oralig (—0; B)  yoki —nexeh

reR

[a, 4 =0) yoki a<x<4m xel

Oraliglar usull
Agar @ < b <c <d bo'lsa, u holda

al [ d

L (x=alx=bNx=c)x=d)>0 tengsizlikning yechimi (~e; @) ib: churid: + w)

L (x=alx=blx—c)x=d) <0 tengsizlikning yechimi {a b)w(c, d)
J(x—alr=hr-chx=d) 20 tengsi 5 [~ee @] b ¢
4 (r—a)x=bNx—cHx=i _n_.t.!ﬂ:r ing yec

Chizlqli tengsizhiklar
ax+h>0 (2,<,%5)
IMidngl yoki shu ko'mmishga keltinsh mumkin bo'lgan tengsizlikha ovi
o vih hagigiy sonlar, x esanomalum son.
Tigndn:
b0 xe IW....Q; ar+h<0 .7—
a \
wahrn .-n_ulw_ +aw._ ac+b<0 -m_,u_ﬁ. w#
a a
At <0 bo'lsa, tengsizlikning har ikki tomonini minus birga ko' paytirgan
k belgisl qurama-garshisiga o' zgaradi

Kvadrat tengsiztikiar
Kvaddrnt tengsizlik deb,
a +hr+es0 (2,<5)
g tengmzlikka ayuladi. Bunda o, b va ¢ hagigiy sonlar kvads
ikning koeffisiyentlan (= 0), © esa noma’lum son
0 b iganda:
a’ shx+c>0 _.n.f»:f_nw_.._
X (=, x)(x,y, +20) _ Xe(—o, y|ux, +=)
XE (= X, ) (X, +2) ¥ & (=@, + o)
Xe(—m +o) ¥ & (=00 +w0)

a’ vhr+e<h h+.¢a+nv..c
TELN Xy )

e

re@

B yerda x, = l.»..l” Agar @ <() bo'lsa, tengsizlikning hor ikki tomonini miny
k' paytirganda tengsizlik belyisi qarama-qarshisiga o' zgamdi

Ratsional tengsizlikiar
»0 = [f(x)glx)>0 2 .:_:a.: e fix) gixic
2ix)
A 20 I g |
,:: 2ix) . :.:r.c - ._‘_:.: rgixys0
glx)w0 g(x) [g(x)=0




Irrmsional tengsizliklor

: fix)z0
<0, fix)z0 dm?:dn;_n: An:_.!_
(=0, f > ] .%#u&.k-u-h:

T...

. fx)=0
__q 1z i A7)+ ix) <0 __ :
'._. 2 ("= const)

R % 100 A7) >0
K g0 Y75 =0
g0 47 <o

M, gt <0 o [fz0

glxi<h

Mok Tog dargyali srratsional tengsizlikiomi yechishda hech qanday shart go'y
Mlb ity i, ya'ni qaniday berilgan bo'lsa, shu holda ishlanadi

Modul qatnashgan rengsizliklar
. - . flx)>C

LB & 20 d
—._: : - flxye -
T <) da (- 4 ®w) ("= cansl)
finzC
[f(x)sC

L|finfzc 20 _»..;

<) dot (<o, 4+ =) = const)
P_:u__ﬁ... ‘s da=C<f
(<0 da @ [ = const)
& |fialse C20 da~C< fix)sC
C<0 da @ : (€ = canst)
& |F(x)| > mix) o) = 20)
flx)zg

& /=)= x0x) fix)s—g(x)

% | Fix) < gtx)

[fix)=0
qixp=0




je—=gix) x)< { .
-_Z.J_._.,_:. Rix fixy<l fix)=1

Jix)s gix) ! 3 Rlx)y=0 Wodglx)=0
[ zlgtal, /o) b
1 tomonin  kvad

Ko rsathichl tengsizlikiar
a=l, f(x)> gix)
I, f(x)< gl(x) I!..:Cvuﬁil:h

cqix)<|
i Wiy, fixb2log,,, glx) < el 3 -0
f(x)s glx) | f(x)zglx)
Bk <, < belgilan bilan berilpan tengsizliklar Nam yugoridagi kabi ishlu

Ba'zd sonll tengsizliklar
Logurifmik vengsizlislar
* ¥ A Koshi tengsizligi: (o, 6,. ...a, nomanfiy sonlar)

ax=l, Il 5
L :._+...J + +..~a A g5
Dea<l

<>

3 Bernnil) tengsteligh: (1+a) 21 +n-a (a>-1nz0)
B Agh 030, 450 bolsa, £+ 2

(!

Y ot {
—4+—22 o'rinli
b a

o, Agar 20 bo'lss, o +Ju+2

px)

5 log, ,,f(x)>0

=50 ]

6. log,,. f(x)20 L {glx) >0,
__.__:....._:_: —-1)z0
- 38 -~




Trigonometrik funksiyalarning charaklardagi ishoralari

cosa | g, r

Asosly trigonometrik ayniyatlar
1 3 na cosa
s @ veos’ a=1 i — opa = —
coso wmna

1 3
|+eigia=—

e - cga =1 l+ig'a=—
Cos" a AN o

Qo'shish formulalari
u.._::un......n.::n.n..z\:r.:aa.:._:h Iglat fiy= o
o
- ot ol 51
cosla £ 1) =cosa -cos f F sine -sin g ettt [f)= aga- o/
glga g fl

Ihckilangan burchak formululari
gin Jar = 2mna - COST
pda=
1-g'a
a'shimcha;
|- cos2a =2sin’ u
|+ %in 2a +oosa)’ | = sin2ar =(sina = cosa )’

3

- g0 =——"

sinda=— —
Clga =g

clger + (o

Uchlangan burchak formulalarl
sinda = 3sin¢ : = Mgitter - dsin’ @

cosda=cos' a i’ @ = deos’ @ - Icosa

Yarim burchak formulalari
sing 4 | —cosax
|+ o8 1 +cosear

1+cosa _ sma 14 cosa

| = cosa | - cosa

Darajani pasaytivish formulalari
| —cos 2ar
o
3 Igin e ~&in 3
sin @ == Tl

3o doos 2 + cosdar sy 3 - deos e + cosda
- : sin' == ~st &

sin‘ @ =

s, cosa, lga va ciga laral 1% orqali ifodalash

o a

g -1 -

ga= - clga = —_—a
=t % a o

r“

(s
2

sinfee )
sina - sin fi

cosa —cos fi = =250

ciga tagfl=

asing + beosa=a® +b* -yin(a £ @)
b b a

g arcty —, SIN@= e, OB =
a u_zu + b Jat 4

Ko'paytmani yig ‘indiga keltirish Sormulalari
!.a.l-_huw?ozn|3|o=i:+_:;
Y = " ) ) el el n__nn:c:._
pomarconfl m_n.in py+eosa-p)|  Iga-cigh P
|

Wi cosfi = m?z,n + By +sin(a - )]

3=




Trigonometrik funksiyalarning birini ikkinchisi orgall ifodalosh panametrik funkstyalarning ayrim burchaklardagi glymuttar!

| e o pa | Raitta s o
n_znu»iuﬁs.:ulﬂru .

syletle flvag’a

.....v_aw
= e
a tJl+ogia

T
vl -cos’ |
= =

(&7

..r-_.l.n:...-

sinfxrxx)=Fanx

' ﬂ

sin
\3

sin(2x £ x)= uinx
x

: 5, T Femg

tx)=deggr
w
_.«.x_ =43 _ = Fign

cig(2x L x) = bosgs
Exlmima: Agar argument (90" £ x) va (270" £ 1) bo'lsa, u holds
nksivalarming nomi o"zganb (mo Idiy sinus Kosinugga, tngens esa
. whoras choraklarda anndi. Agar arpument (180" +




Trigonometrik tenglamalar
T
lep<O  bo'ls, : " wresin |a] + 0,
Dea<l  bo'lsa, " wresina + 7h,
Lepixve=g
bo'lsa, X & 2( ¥~ arccos 2n,
Deca<l b lsa, ¢ 2arccosa + 2w,
Tzoh: |a| =1 bo'lganda vogoridg tenglonalar vechimgn egn e
Jo'shimeha:
¥ = arcsin v +

.igx=a. ael

azl bo'lsa,

a<h bo'lsa,
4 cipx=a, aeR

azl bo'lsa. arcciga + xn,

a<l bo' lsa, x - arceigfal+ wn,
Qo 'shimeha:

1wl = (o ), x =tarcly Ja +mn,

wgir=a (0sa<c+m), ¢ = darcetp o + w0,

Ikki o ‘zgaruvehill trigonometrik tenglamalar
i T +28N0
2an
2an

COBX =C08 )
2an

-4~

Ba':d trigonomerrtk ayniyatiar
00" < b wan(60” 4 ) = gin Jor ' ain S0°
@)eos(60” +a)=cosdx  [6conl0” poy
s iptn0” + a) = ipla
il <) e 60" &)= o w3 ' ceon6lY - cosd
I sin2

docconder . cos2 =

.._2 :-.._.r..n
sm S -

e rnnda s +manna -

¥ 180" bo'lsa
Aty

fheer el -ty

B 4 oon 4 cosy £

s a4 i B4 sin® y

- .
’.m.tum.-_:-muc e0sar + 008 f1 + cosy = du+ |

-3 -




o I
Cos— ...:._.M. - ..H
3 2 2

Coser - cos - cos

Trigonometrik tengsizliklor

arcsing + 2en «
R

WCCOR (4 20 < X < 2ir — ICCOR 1 +

rel@
s
=N

arciga 4+ o,

Clgt + Th

dreciga+ AN < X < x4 1N,

Teskari trigonomesrik funksivalar orasidagi bog 'lanishlar
. ] ” - 3

¥ 4 Arecos (g

= = Qe

F—aecosr

(aresin v)=x, xe|-=11]

(S nrecoscos v )=y

Texkari trigonomerrik funksivalarning birini
Ikkinchisi orgali (fodalash

IMUALL & = urecos

Moo x = aresin =

: 4

WY = arcsin — -
Vi+ 4

WPLEIET = presin i
viex

Yeshard trigonomerrik funksiyalarming yig indisi

FUNKSIYA VA UNING

Bl v osonli to' plamids

EuﬂE__r;. entining |
Wsmatlael w'plami  fnksivaning  aniglanish  sohasi




Vasarlan

A

I

Ba'zi funksivalarning aniglunish sohasing (ax) topish
=3 f(x) fanksivaming s f(x

Buzd funksiyalarning glymatlar sohasini (g.s,) fupivh

@) agor a0 bo'lsa

b) npnr <)

Funksivaning fufi wligl
Agar Meu XS uchun —xe i /)

kv /i
wft ham emay, tog ham emas
y=x funksiya, y

Iix), gf \ / v Mx) - tog

J£2(x) - juRt Px)Eé(x)

fix):

flx): glx) - Juft T) ex)
Estotm:  Juft  fun grafig

ksnya

lar boshiga nish

Funksivaning daveivligi

g davn
g daved bo' i
L) Tunksivaning eng kichik o

Munksiynning ek m dav
Wi nechita daviy

Funkstvaning o sishi va kama fsiti (mosotonligi)
Ape v 7ix) funksiva (o b) omli

funksiva  (a: b)

i doyiladi

Teskari funksivani topisi
SO Ty teskar Tunk

IRt tenglomadan 7 1

Diemnuk, toy

R Funkyiva grafigini parallel ko‘chivivh v che'zish (sigish)
) ¥ F(x) Tunksiva gral O o'qidan a birlik, Ov o' qidan 5
flx=a)+b funksiva grafigi hos

a'gl

| B wiars (Or o'ar bo'yichn) che'zish (sigish) orqali n.:_w_

Bl il
Bk a1, b1 botlgands funksiya cho'z

Agilueli




Funksivaning quyidan va yugaoridan chegaralangonlipl
Bror K hagiqry son bendgan bo’lsin, da
1) ixtiyoriy x& R uchun f wsitha ) rn 0 D) = (= D) (0 +20)
weyidan chegarmlangan RIS B4 00 (o0, 0) (0 + )
B fixy< K munoagbat o ninl = F1X) & D)0, 4 o) da knmayuvehi
wgoridan chegarlangan; W= Dol + =) da o' suvels

aml, y=0
y r& R uchun |[F(x){>K munosabut o'n
agan deviliadi v funksiva
gh shasi: D(v)=R
BATZI H_IHJ_HZA.JH " ”Z.-n.t:. ALAR VA ULARNING B = [0, + =)
ASOSIY XOSSALARI

chizigli funksiva

v=ax +hy+c (awe) kvadrat funksiva

wohast 1 y)=R

boy'lsn, son o' gida o suveln
idn kamayuvehi

2a .
: ! o' tenplamas x =1,
3 )=| . ) oI, a5, + o) oraligda o' suvehi,
xali +m) omligda o'suveh : g 1 & (=, x| oraligds kamayuv
0] oratiqda kumayuvehi i, vo(=eo; x| oraligdn o' suvehi,
¥ [, +=) orliqds kamayuvehi

po v funksiva Kvadear funksiva grafigini koordinatalar tekisligida joylashuvi
; w0 botle

Y

Lanisli sobasi




Agar <0 bo'lsa:

D=0

y=x funksiya
nmsh sohas: D(y)=8
sohasi: (v
L+ ) oraligda o suvehi

ye=g' (00, ael) ke'rsatkichll funksiva

ylanish sohosi [0 y)=8

o' suvchi
<| bo'len, xe(—=, +o da knmayuveh
nugucdan o'tdi
Asimptotas: y=0

y=log
Aniqlamsh sohasi: 1
nymatlar sobas
@ =) bo'lsn, xe(0)+m) oraligda o' su
Dea<] bolsa xel{l +w=) omliqda kamayy
Canfigr (1, 0) nugtadan o' tadd

e x=f)

* Eng katta qiymati |

g kichik qiyman -1
* Eng kichik musbat dovn. 7'= 2x
*Nollan x,=xn, nel

e (e, x4+ 2rn) (nel) da, sinx>
Bimr s 2am 2em) (ne Z) da, sinx <0

* Eng kochik qrymati -1
* Eng kichik mushat davny = 1=

T
* Nollan® x,= =AM, nE Z

_ (neZ) da, cosx<0

oraliclards o' su
oraliglurda kamayuvechi

oraliqlardn gavarig

oraliglarda botig




v =igx funksiva
niglanish sohasi. x» M+ am, neZ

Jiymatiar sohasi: £

Foq funksiya: fg(~x) =—izr

Eng kichik musbat davri: /' = 7
Nollan: ».=mn, ne?
Asimplotalari: = m o, nel

shorn o' zgurmas oraliglar:
Tm_ . = xn _ (e Z) bo'lsa, ey

1

. L, |H4 ,,.n:. .u; (neZ) bo'lsa, 1g

(neZ) oraliglarda o' suvchi

v=cigx funksiva
Aniqlanish sohnsi: c=zn, ne Z
Quymntlar sohasi: F(yvj=8
log funksiya: cig(—x) =—ctgr
Eng kichik mushat davei: 7=
Nolluri: x, = M+ o, neZ

Asmmpowlan: x=gn, nel

Lshorn o' zgarmas oraliglar

) bo'lsa ergx <0

ve|xm, 2+ 2n], (HeZ) om

Aniqlamsh sohnsi: [
(hymatlar sobasi: E{y)=

Toq funksiyn; arcsin(—x)= -uresin x
ish solinsida o suveh

V= arceosx funksive
C DOy =]-1}1) _
ol v = [0, x)

Bl sohsicda kamayuvehi |

V= arcley funksiva

ohi; Q.in.ﬂ
il E,Euﬁﬁm..m_

22

MO =x) =—arcigy

I polinsiida o' suvehi
x

i -t

y 2

V= arcoigx funksiva
pobast: Diy) =R |

nohasi: B y) = (0, 1)

i e, jufl bam emas:

et ~x) = 3 - arcelyy
sohasidn kamayuveh
i yml, y=gx

HOSILA

CRRE v o= f(x) funksiyaning x=x, mugtadag hosilasi

; A (6 + Ax) = [(x,
Y=Lx)= lim alh = lim _~.|._r4.__|_.|..
'= f(x) funksiya grafigign x=x, nugtd
urmmmmng burchak koefTis k=ga= f(x)
imdng fizik ma'nosi: Harakatlanayotgmn jismning Iy vigtda bosib o'ty
uning ¢, vagidagi tezli (f), tezlunishi esa a(r, ) bo'lsa, u holda

=) )




?i_.....ull

ve(, y=x

‘gl var aylrmaning hosilusi:

w'puytmaning hosilasi:

o lnmaning hosilast:

furakkab funksiyaning hosifasi:

Ba'd elementar, Junksivalarning hosilalari

Sunksiva

[1ix 2 gix)] =

—____n_.r._..__ = L5y plx) 4 flx) gix)

,ﬁ._:.__..::,: (%

1. Agar (@ d) oraligds v =0 bo'lsa, u holda §

"swveht

3. Agar (o, ) oraligda ' <0 bo'lsa, o holda funksiys

ey vehl

T

Funksiyaning eng katta va eng kichik qlymatlari
Puriksiyaning hosilasi nolga teng bo’ladigan nugialar stasfonar nugtal

Wunkslyaning hosilas nolga teng yoki mavjud bo'lmagan nugtalar ur
deyiladi.
funkstyning [a; b] kesmadagi eng katfa va eng, kichik giymatiari
kritik nuqtalardagi qiymatlar topiladi, :
i [, b] kesma chegarasidag qiymatlari topiladi, yani f{a) va f(b
barchn  qiymatlar tagqoslanib, v = f(x) funksiyaning [ ¢

) va eng kichik, ya'ni huu_nzbb qiymitly

BOSHLANGICH FUNKSIYA (ANIQMAS INTEGRAL)
Galell: Agar berilgan oraliqdag barcha x uchun #'(x)= f(x) tenglik bajarilsy

I /(0 funksiya shu oraliqda /() funksiyaning boshlang ‘ich funksiyas

Fix) funksiya v= f(x) funksiyaning boshlang'ich funksiyasi bo'lsa, ha

o'zgamas € uchun  F(x)+C funksiya ham = f(x) funksiyamn

1
Y =—sinke+C
k




V= ljzkx 7 Y=~

_I Y| ;
M .___?Duk.-_ + L 3 I o= fresin
= oighkx J ¥ pm. Injsin ks 4 ¢
s gl

N e |yl 4 oy

s Vel ot
: Nyuton-Layhnies formulasi
|e2, ] kesmada ¥ funksiva berilgan /

nksivast bo'lsu, bi fnksi ng [or, b kemmadug aniq integral glym:
b
ﬁ_:......h..n___ P =F{h) = F(u)

b bilan topiladi

ossalirl:

' [} -
)= k[ £(x)idx [ Gepde = =[x
“ “ b

. : N A " )
fehdx = [ f(x)ebx o [ £ xvde [0 gte)]te = [ fiwpetr [ gt

Egri chizigli trapetsiyaning yuzd
L y=f(x) egri chizigva y=0, x=a, =4 _:.x,:_
lar hilan chegaralangan soha g _

L y=fi(x) wa
hiaglar hamda x=g, xeop Wwg'n chizigl :.E.._
“heguralonysan soha yuzi:

8= A=) - fiex)s _
a . _
) va a=f(v) (f > (V) egni

chinglar  hamdo Vea, V=h to'g'n chiziglar bilan

..:nman._nsﬁ:uaha.ﬁtn _
a

_..,n=. h.__._?._ 7
Aplanma jismning hajmi

L Egn chizmgl wpetsivani (s o'qi atrofi _-_

aylamshidan he 1 b0 Igun fisem hajmi: _

2. Egn chin trapetsiyani (% o'qi mirofida |

aylanishidan hosil b s fisem hajmi:

PLANIMETRIYA

i geometriyaning bir bo'limi bo'lib, unda tekislikdngr peometnik
wali| o' rganilad

wosiy geametrik shakllar mugta va ro'g*ri ehizig hisoblamadi
i alifbosining katta harflari 4, &, ¢, bilon, 1o'e’'nl chiriglor esa
b, . bilin belgilanadi.

ik shakllarming xossalari to" g riliging isbollab beruvehi tiusili feoreme
shuklluming xossalari jsholsiz qabul gilinadigan tasdiq aksioma
Ikkita tarki to'g'ni whizig fagm bita ndo Kesishadi yoki unsming

1
W1l Bitts ymumiy nug ega bo'lgan chunglar kesishuvehi to'g'ri

W el

i To'g'n chingdag (kkita nugta orasida yotuvehi barcha  nugtalar
Kivma deyiladi
! To'g'n chiziqni har ganday olma shu 1o g'ri elizigya fegishll

e b, g tegishli boImagan nuglalar ham maviud

t Har qanday ikkio el nuts orqali fagar va fagat bitta 1o g cluzig
I amkin
Sakvlomar To'g'ni chiziqdagi uchts nudtadin bittast va fagar bitsas! qolgan
g arsidi votadi
Msthsdomur: To'y'ri chiziq tekislikni ikkita yarimeekisiikka wjratadi
Seathatamar Har bir kesma noldan katts taydn uzunlibha ega

Bshniom: Lstulgan yarimio’y'ri chizigda uning boshlany'ich nuiqtasidan benlgan
Ul yoagona kesma o' yish mumkin

Tekistikdu Dekart koordinatalar sistemasi
ARHE Tekiglikda o'zaro perpendikulyar o'qlardan iborat masshitabli figuraga
Wurchakii | Dekarn) koordinaular sistemasi & il

 Venikal Joylnshgan o' erdinatalar o'gl (), gorizonial Joylnshgan o'q

@'l (Ox) e ular kesishgan figs ess koordinatalar boshi ({0, 0))




L) nugtadan o'tib, ax+ by 4 c=0 10w |

_
- _!.hi;mu___.:.ﬁah..aiﬁ__.
. .4__‘.: ) M, by vokiorun paralfel):
. H;&gu.gﬂnig‘ Gt .
Ol ) ‘ . N
il :

g M___. _?-.hqb‘ hlE iy v dy
Mitqtasining Koordinaasy C(x; 3); __ pueg ' = 1

fzoh: 4 va p nugtalar fazode
huddi tekislikdagi kb xossalarga ega

FIE |

Dekan koordinatalar Sistemasidy berilgany (™

L To'gy chizigning Wiy tenglamayy. @ +byvcag
Lavsbysen U 10'p'ri chizig:

" =) da (o3 o‘_ﬁ.ﬂngx
*h=( da Oy o'ui

=0 v axabyic g o
i B &n chizigl Diekayy
dagicha joylashad;. .
* by= by =0 da koor

S0 =y 1ot chormkdan binda
_:.gagal_&. Bk powbok, 50 da(

a A
o.m.,_ll.w.

S by by by ok, <0 da
a ", ", Dol ustma-test tushagy

A48 .
L

DA =k, A =P ?.__z._a:iﬂ.a.a
Wk, = -1 bo'lss, perpendibsetyar boludi




Qo'shimeha:
I Al ) nugadan  av+ by e =0
0" g0 chiziqquchn bo'lgan masofa 7
2 ax+hyso =0 va arebys ey =0
parsllel to'g'n chiziglor oras
b ax+bysc=0 g
perpendikulvar vektortardan biri;
4 axsbyrec=0
purallel vektorlardan biri:
hlant Al
uchburchakning yuz:

6. Markuri (o, 5) nuqtada, radiusi A
£ teng bo'lgan avlana tenglamusi;
T. A ) nugta koordinatalar tekisligida avlananing

) +(y-hy

* lehida (% —ay + (3, -h) < 2
* usticde (X —a) &y, —b)y = R*
* tashgarisidir (x5 =a) (=) = R yotadi
8. Markazi Qe b) nugtads, radinslari (x=al +(y-hy
K va R, ga teng bo'lgan ik aylanalar ..:
konsentelk aplanalar deyiludi
9. Markard (Xa, b; c) nuginds, radiusi #
L teng bo'lpan sfera tenglemsi:

_ (x=a) +(y=by +(z

Tekislik tenglamatari
L Teki 1 sammeninly fenglamasi: | ax shy ez d =10
L. Tekislikning kanomik (v | Oy va Oz
o'qlardan  wiratgan  kesmalan ~.x.._.«__.._rn__
fenglamasi;
3 M » tugtadan ~ o'tib. | aix-x
films by ¢)  vektorgn perpendikulyar  tekisith _
tenglamasi: |
4 axebys

(x~al +(y=h) = p

_:-w-mr.m_,___._;.Ea.........s.ﬁ_.
LA
Jd lb.lm_.ﬂ 4 bo'lsn, ustma-ust twshodi
wob o o :
b g e =0 bo'len, perpendikulyar bo' Indi

1 hugadan x4 by s ez d =0
»'—.—-’ masefa:
s tekidlikku normal vektor:
™ ahyrozvd =0 va
didye 0 ekislik  omsida

W0l ezl o'thazish mumbkin va bu to'g i chiziglar tekislikni ko'pi bilan

1A fekistikha sjratodi

Vektorlar

Al Yo maltivil gan kesma vekeor deyilads
brilisny
belgllanadi. AR belgilushda 4 nuqta vektaning boski 1

axdel deyiladi
AL, W) v oxin Bix,, vo) nugralards bo'lgan AR vektor

A dogay) vekwor yornu

A, Noi vekior
A iy ay) vekiorga
A b, iy ) vektonm ki




. o [T e
6. dla;a;) va bk by) vektorlar hamda | .vv.vf.ns Wiiaiag. g

ular ormsidagn burchak g berilgan bo'lsy, sh
vektorlarga queilgan uehburchakn B yuz ]

Eslatma: Uzunligi no teng vektor mol vektor, u i birgy
vekior va bir xil yo'nalgnn hamda weunliklari teng bo'lgan vek fong vl
devilndi

Ta'sif: Bir to'g'n chizigqa Jar bo'lgan vektorlsr  Aallinear
deyiladi. Kollinear vektorlar bir xil yo'nalgan yoki qamma-qarsl yo'n

Xa'vif: Bir tekislikka parallel bo* lpan uchta vektor kemplanar vektorlar

(ix = by + ¢+ 2bm = 0)
yo=—ky 4 bs 2n

(e = by ~¢c—2an =

By ae=0} tichning x=n

iy asi

Wskord funksivalar grafip v= ¢ Uchga nisbaan simmetnk bo'ladi

Burchaklar .
i [0 ehizigning berilgan nugtasidan bir tomonda yotgan nuqialaridun

e chiziy yoka mur dey

Vektortar ustida amaliar a nurdan tashkil wpgan shakl burchak

Tekishikda ikkitn a(o;; a,) va b ) vektorlar berilgan bo' s

1. Vektoming ebsolyu glymuti (uzunligt: | = e barchakning wchi, norlae esa burchakning tomanlari

Rttadip vupon uliny kichik harflan @ @, p. . bilan belgilanadi
i praduslarda o lehanadi
iuriari:

L. lkka vektorntng yig indisi:

3. Ikka vektorning ayirmasi:

4. Vektotni songa ko ‘paytirish:
5. Vektoming darajasi:

6. Tkl vekioming skalyar ko ‘paytmuasiz
bu yerdn & - a va b vekforlar Eug.&.m;
burchak

7. Ikki vektor arasidag burchak kaxinusi:

o Adly ),

dd=(g) =y

O tinas burchik

g

a+ i =180 a=f, yed
chaoklar Vernkal burchaklar

ak noldan katta tayin gradus o' lehovgn ega

8. Ikk vektorning parallettik shari:
90 Ikki vektorning perpendikulyarlik sharti:

Fekistikda simmerriva
L M(x, ¥) nugtaning koordingta o"qlarign mshatan si
" 2 o'qan nisbitan simmetrik nugts
* O o'qqa nishatan simmetrik nugn 7
* Koor boshign misbatan stmmetrik Ui

afratgan nur Missekerisa

Parallel to'g ri chizgiglar

Ve b (ax by A ! =
i v " M It o' o ghuzig kesishomose, wine paralled (al)b)

* O o"quu nisbatan s s | e ] ~hy W - Dl Agar tekislikds
* (W o'gan mshatan s ¢ 1 ~ke+ b (ax - vl

MAsfama: Benl {'l yotm
T elylsign bitadan | parallel (o'g 'ri chizly «

—RE

peke=5 (ax+by—

84




Teoremn: Uchinehi 0°g'n chimgga paraliel ikkitg 102 chizig o 'gire fneitted
bo*lndi

kKT parallel to'gri chizigni wchinchi chidy Kesib o'tgands ol b gl
Berchaklar;

* Mos burchaklar: Ivad Sva7, 2vau. 6y

* lehki almashinuvehi Burehaklar Iws; dvap

* Tashqi almashinuyehi burchaklar: Iva?, 2vas

* Iehki bir tomg hnklar dvas; Ivan

* Tashqi bir tomonli burchioklar I vag,

L= 3= 5= 7.

Lales teorgmayi:

burchakning bir 1o
4, OB, =04, OB, =04, OB,

Perpendikulyar to &'ri chiziglar

Ta'vif: Agar tkkita 10'g'ri chizig 10'g'ri burchak
Perpendikulyar (o | b Vo' 'ri chiziglar deyilad;

Leteuremy: To'g'n chiziguing har bir nugtasidan unga perpendik
chiziq o'thazish mumkin va fuqat birging

2-teorema: Biror t0'g'n chizigda yotmagan istalgan nuquadan by to'g'y
perpendikulyar tushinsh mumkin va faga birgina,

Xa'rif: Biror nugtadan (o'y'n chimggn tushirilgan Perpendikuly
Rugtadan to'g 'ri chiziggucha masafa deyiladi

Avlana va doira
Ta'eift Tekislikda bir nuquadin  feng uzoqlikda yorgan barcha n
keometrik o' mign aylang devilad),
Betilgan 2 nugt avlana markazi, aykanadags bir nugtudan markazgscha beo' |
Mmasoln avlana radiysi deyiladi
y Tekislikning avlung bilun chegaralangan Guamm dodra deyilad

Yoo aznnligi Daira yuzl
| Eha g
" 180"

aybina. markazida,
chik | cx =

1!

hAL chicligan burchak (B = ~ACH) de
. PN

Avlanaidagl burchaklar

a=fi=y

Avtamadagi teoremalur

A PRI
Pt = 1 P Pa- i




Dolraviy sektor va segment
Daoiraviy sekor e T
: A <" vaa +8 "
{liacki
R . " M0 v+ it
£/ F
Ty Y - s ekl uchburcliak a+ fi ¥ 5 90°
1 yerda o -gradh
Uehburchaklarming rengligi
BANC va ALB.C, teng deyiladi, agne
sl sehin fomoni 1oy
Al =4 B =B,
wn e oridagt burchaklar? wng
RG=AC,, LA =44

ol fhy, A= L4,
1 Teng uehburchaklam:

a0, c y Uchburchaklarning o “cshashlig
Ay y WD ALRE, va A4, oxshash deviladi, ngar
o, M,
A,
tkki tomoni mos
urchagl oy

Nossalari:
L. Perimern: s d+ha
2, lehki bure nn a+ ff+ p=180"
3. Tashqi burchaklnr

? : B AC,
a, + B +y =360 ) barcha tomonlari mos |
a=fvy. Peas

barchaklar ton

* Turli tomondi (ixtivoriv) ue a, fi

* Teng yonli a BB vaa, i




01 i Uelburchakning bissektrisast
1 uchidag burchokm teng ikkiga bo

burchakning medionasi
el {
b A, b ¢} or mshatdn

1
U, Wiwsokurisn BO OB, = (a -+ b nishatda

mchaklordn balandlik, bisschirisa va tediann hel=m munosabatda

tuni wchburchakning og irlik morkagi devi
puezind teng ikkign bo'ladi
i uning eng kichik o Uchburchakka lehki va tashqi chizilgan aylanalar

Py ¢ medinnasi eng katta tomoniga i ey . oo Mg

v avlana radiust r




e AL A =)
o = = ot~ m, Mom = mig Yo =, )
urchakka tashgr chizily 0 e :
o'rta perpendikulvartari kesisligan nuiptnda bo' lad
Tashi chizilgan avlana radinsd 1 bilan belg

a4+ hbc \ ]
ar I

Los Cus _

|
i ks

i _
trchakdn seehburchak ichida,
ikddn gipatenuzaning o 'riavida

_ b verds R -tashgi chizilgan sylann radiusi
=n =h * —.u — 2be e
o =hcosy +vcosfl

Uehburchakning vz
I womon va ungs tushirilgan baland in _
rgali

chu tomoni orqali (Geron formulasi) S =Jplp—aXp -y P

® Jehki va tashqi chizilgan aylana rdiusluri a+h =
orqali 2




Uehburchakdagi ajoyib topilmalar

Stywart teoremust

r W nehom

nem

nam

Menelay teorvmai

[
A
2L\

Karno tearemuoxi

W+ s =m v sk’

Cheva teoremuxi

A

{ to'g'rh chizig h o parallel va
_.
A yuzimi teng ikkiga bo'lsa, [ = ,...f_m.f___

bltu.:ﬂ»

Tenyg yonli uchburchak
Fagat 1kki tomon teng bo'lgan uchburchakka feng yanli uchburchak
g oonlar yon fomon, uchinch Wmon €53 asas deb atalidi
yonli uehburchaknng aeosdngt burchaklari teng o ladi
Teng yoult uchburchakning asosigs tushirilgan balandlig, medinnasi va

i teti bo'ladic B, =m, =,




A Iay_ A
_..u...__,;__.____, o,

Qo 'shimeha:

A

Groy=b y m =n

3

Teng tomonli (muntazam) uchburehak
Ta'rif: Barcha tomonlari teng bo'lgan uchburchakkn reng tomonli (minin )
uchburchak deviladi
* Teng tomonli uchburchakning barcha burchaklari teng, va'ni o = 60
* Teng tomonli uchburchaknmg  barchs  balandl
bissektrisaluri teng bo'lady

a

.._+r.n +oymag }_ o_}“ 1,..__. =1 ..__.” 1
oy o lla, &l 2
(e lla, e lla, &lla) N LaALd A Lo)

To'g'ri burchakli nchburchak .
d tomont perpendikulyar bo'lgan uchburchakka to'g'ri burchakli

«
o

cipo =— 7
et 4wy =S’

1
a

[ %

a2
. _.-h:r_ ] ==

ave . a+h

—-
. ;
b :
L

af

IE=0¢c, h= =
1S

a wva b kuetlsming

procksiyalari; ¢+, =¢

a+bh+c’

-
e )
:ou.

R .
h =17
oh .

Beem— Se—t S=fh,

2 2
Bemby, S=r'+2rk




To'gel  burchukli __n___:zn_:.r::_n_
medianalar!  kestshgan Wuglasidan  uning
bissekerisatari  kesishgan nugtasigacha |
bo'lgan masofi: () _

o'g'n burch hburchakks mnaa_.._
chicligan aylana markazidan ungn teshei |
chizilgan  aviana markazigacha  bo'lgan
masol (260,

5 va 15 berilgan bo'lsa,
AN f va r, benlgan bo
)2 1 ' R+ -Jpis p? _ ; i
Pa M -3 S
.___ +_..... 3 ! -..u.w...—_ﬂ._ Bervm 4 Jdr
_ dn i 17NN
TO'RTBURCHAKLAR
fi chizigda yotmaydignn o't nuat {
S ¢ . S 3 el k
nustijasida hosil bo'lgan ye haklga to 'rtburehak dey i
Ta'rdl: Agar 1w'riburchak O'zinmy istalgan tom
mishatan bir tomonda yotsa, bunday to*rburchak gavariy to'rtburchak deyild

ABCD qavarly to'riburchakda:
pa

:m‘\\\)/

$MI -
Ll _
mos tomonlar ¢ s diagonall
j : sonullar
* maos ichk
kit burchokln v B, Tos tashigi burchak i

Pwasbsc+d
@+ 4+ 6 =360"

-x.;.; + +6 = wna" 7

~ To'riburchakha lchhi va tashyl chizilgan aylanatar
To'nburchakning quramn-qarsh tomonlari yig‘indisi teng bo'lsa,

. El—w.z__.__:r_v_._
dve=hyd _
Swlascwr. S=i(b+dir

(p=a)p-bip-c)p-d

¥

Ll To'rburchakning qaramn-¢arshi

tiusligh nvlann chuzsh o
b flmy g 1800

.u...w. e o cd Wane + bid Wand +he)

(o' o b bead 4 (*

- f—
b+ ool

_.Hu i._..qu.u_r_ (K .hu_._m
al + b

va tuxhgi aylang

dingonaliari |

Paraltelogramm

Tl Ouramp-queshi tomonlan parallel bo'lpan 1o

* turallelogrmmmning diagountlan kesishadi va kesishish




* Parallelogrammning bissektrisalan fo'g*ri burchak ostida kexishadi
Ha+h, AP +d =a* + %)

.,_ummm».__._q.

S=hh,

e

u_-;||.... =g, . 1
Eslatma: Parallelogrammya ichki va tashqi avlana chizib bolnaydi
Lzoh: 1chki 1 chizilgan parallelogramm romb, tshgi ayiana chisiipun

parallelogramm esa fo'g'ri fo'rthurchak deyiladi

To'g'ri to'rtburchak
Ta'rif: Barcha burchaklan to'g'n bo'lgan parallelogramm fo'g'ri fo'rthure hik
deyiladi
* To'g'n to'riburchukning diagonallari feng
* To'g'ni to'riburchakning diagonallnn kesishadi v kesishis) i pong
ikkiga bo i

P=2a+b), d=vya+¥

8= ab,

Eslarma: To'g'ni 10" riburchakka ichki aylang chizl bo* by

Kvadrat
Ta'rif: Barcha tomonlan teng bo® lgan to'g'ri to'riburchakka kvadrar deyilu;
* Kvadmining diagonallari teng
* Kvadrating dingonallun fo'g'ri burchak ostida Kesishadi va kesi

nugtasida remg ikkiga bo'linnd.
P=4q,

B c
o
$=a°, 7 v
Qo shimcha:
Kvadratning ichida olingan ixtiyoriy © |
nuqtadan  uming  uchlarigacha  bo'lgan O +OC =08  01?
musofolar;

Romb
Aol teng bo'lgan patillelogramm remb deyilad:
i qaromn-qursty burchaklari teng

dingonallan to'g 'ri burchak ostida kesishadi va kesishish nugtasici
, i dingomallan burchaklanning hissektrisalor] bo'lndi,
h=2r, d° v...“__ =4’ |

..».,. =iy

Jola 8, d +d,=2e1+sina

.&u sinee, S=ah,

s Rombga tashgl avlans chizb bo'lmaydi

jehida  olingan axuyony O

Trapessiva

TaHl Ikkite garmma-garshi tomonlariging  pars

deyiludi.

P Jlel tumonlar trepesivaning asosfuri, purlicl bo'lmagan tomonlar esi yart

deylladi

ik ehibel), univy o'ria chizig'i deyiladi. (m= B0 )

|
. , 4
.-..Wm, ;___,_u...,_.._;l__.w

. ;
_E.L.mp._ DL=lB, EL=KF=-

" +.__.=:. -
b Lt

b




fzoh:  Trapetsiyaning dingonallari bir nuqtads () kesishadi va ksl
nuqtasidn quyidagicha misbatda bo linadi; Ao =40

OC OB BC
Qo' 'shimeha:

Agir  trapetsiyaning  katta asosiga  yopishgan
burchaklan yigindisi 90" B teng, ya'ni e+ f=90°
bo'lsa, aseslart o ‘rialarini tutashtiruvehi chizig: (1)

Agar trapetsiyaning o, Ld; bo'lsa

Teng yonli trapetviva
Xa'rif: Yon tomonlan teng bo'lgan trapetsiya teng yonli trapeisiva deyladi
Teng yonlh trapetsiyaning dingonallart hun, asoslariga yopishgan burchak ot
ham teng bo'lud;

m.ﬂﬂfb;.u_-. ____.ue_a?v...u

7]
LI PR o
2 2

h

Eslatma: Teng yonli trapetsiyagn tushqi aylana chizigh mumbkin
Qo 'shimcha:
* Agar teng yonli trapetsivuda @ = 90" bo'lsa
h=m= a.|..'_... =
2

* Agar teng vonli frapetsiyaning diagonali yon tomoniga perpendikutvar bo' 1y
I
]
T L ...‘neuvs._h-...u

S=lham’ UH
-

:+J" &

Y

4 &

a+h

* Agar teng yonli trapetsiyaga ichki avlana chizilpan bo'lsy
h=2r=Jab
a+bh —

AE = b,

S=la+b)r

§=2¢r, S=ch

Tog'ri burchakli frapetsiva &
yon tomoni asoslarigs perpendikulyar bo'lgan trapetsiva fa'g'ri
deyiladi
a+h dydy

2 2

Se h, S=—lagnp

Agnr to'g'n burchakli tropetsivagn _ﬁ_r;

burchokli  trapetsivada

all 1 omsidig burchak, ya'ni @=9%1" bo'lsa _ h=vah

To'rtburchakdagi ajoyib topilmalar




Muniazam ko' ‘phurchaklar
Uo'shimeha: 0 burchaklar teng bo'lgan qavarig ko' pburchak
Y Qavarly fo'riburchak  tomonlanining o' ralanm i
elogramm honl bo' ludi [ 2
_‘-ug. hﬂh.ﬁkl:hi!i [ Y Y ) Tashqgi burchagi; ==
parallelogramm hosil bo' lndi
* To'g'ri to'riburchak tomont

S=nr g -
n

tomanti) i
guveli  eng kattn  va eng  kicluk
ik orasidagi burchak () _
Madiugi R ga teng bo'lgan aylanagn E.L_;._ Y
i miuntazam . 7 -burchakning tomoni b ga teng bkt

lanaga ichika chizlgan . | 4R + b*

p=0-90
{ & -hitt ichki burchak)

1 ko'pburchakning tomomiari, siniq
ko'pburchakning uchiuri, qo'shni bo

ko'pburehakning diagonallar! deviladi Muntazam beshburchak

S40"

bunday ko'phurchak gawirig ko 'pbrchak devi 108°

| 72!
Quavarig n-burchakning xossaluri: B,

—2.J5r.

= J___:,__ - 2J5r

b aplamaga fehki chizilyon = J5 41

1
ko'pburchak aplamaga rashii 5 T e
: =2 f =55 =245
chizifgan ko'pburchak deyiladi 5= wk 104245, Se=5ryi-2v]




Muntazam oltibsrchak
Iehki burchaklari vig indisi: 720"
Tehki burchagi: 120"
Tashgi burchagi:
Diagonallar soni;

Muntazam sakkizhurehak
lchii burchaklari vig'indisi: 1080
Tehki burchagi:
Tashyi burchagi:
Diaganaltar soni;

r
aeRy2

o, ‘z__u. ..M

iy = _..T + ,....m-

STEREOMETRIYA
e — peometrivaning bir bo'limi bo'lib, unda lazoviy shaklluming

2 Tekislik qonday bo'lmasin, shu tekislikka tegishli nugtalar va unga
i nugtadar mavjud
ma: Agar ikkita wrli tekislik ummmiy nugiagn ega bo'lsa, ular shy
ivehi 1'g'n chizig bo'yicha kemishndi
Bitta o' g'ri chiziqde yotmaydigan uchio nugtadan bitta va fagat bitts
mmkin
@ Agor ikkim mrh 1o'g'n chiziq umomjy nugags ega bo'lsa, ular orgali
Bt tekislik o tkazish mumkin
$ To'g'n chizig va unda yotmaydigan nuaia orqall bitta va fagat bitta

any: To'g'nl chizigning ikkita nugtasi tekishikka tegishli bo'lsa, u holds
._. ..zn ag__.____._:L.__&rrer:—___?___E_

Fazoda to'g'ri chiziglar
el Fuzodagi ikkita to'g'ri chuzig bir tekislikdo yotsa va kesishmasa, ular

Wo'g'ri chiziglar deyiludi
* Aygosh to'g'n chizgler orssidag burchak deb, berilgan aygesh w'g'n
o purillel kesishuvehi to'g'ni chiziglar orasidag burchakin aytiladi

* Perpendikulynr to* g'n chizglarga mos rmvishda _dn_.._.___ﬁn_ bo'lgan kesishuveh

ol ehiziglaening o' zlurd ham perpendikulyardic

Fagodn to'gri chizig va tekisliklor

Aeovema: Agar to'g'ri chizig tekislikda yolpsn biror (0'g'ri chiziqgn parallel

M bekislikning o'ziga ham parallel bo'ladi

E Agnr .:_—.._._ chizmq tekislikdagr kesishuveht ikl to'g'n chizgae

g'n chizg tekislikka ham perpendikulyar bo'ladi.
do og'maning asosidan
' maning o' zign




Teorema: Agar to'g'ni chiziq tkkita parallel tekishiklarmimg b
bo'lsa, wlaming ikkinchisign ham perpendikufyar bo'ladi (g ikki te
chiziqqu perpendikulyar bo'lsa, ular o' zaro parallel bo'ladi

Agar tekislik o'zaro  parallel w'g'n ch

perpendikulyar . ulwming ikkinchisign ham perpendikulvar |
to'g"n chiziq bt tekislikia perpendikulyar bo'lsa, ular o' zaro parallel bo'lndi)

Ta'vif: Tekislikni kesil
tekiglikka og ‘ma de

Ta'rift To'g'n chizig bilan uning tekislikdagi procksiyasi orasidagi |
10°gri ch orasidogt burchak deyilady

KO'PYOOQLAR C
g'n chizgdan chiquveln ikkata & va # vanmiteki
tashkal topgan shakl (k&E yogli burchak deviludi
i ehizg ikki yoqli burchakning girrasi, @ va 7 yn
rehakning yoglari voki tomonlari (girrast) deyiladi
Ta'rif: Bir nugradan ehiguyehi vi |
yordamida hosil

chuziglu ke ‘pyogning diagonatiar dey
Ia'df: O'zmng har bir yog's tekisligming

i Ko'pyoq tekis burchaklarming soni uning qirtalan sonidan ikki marta

: i R0 pyon tekis burchaklarining sond har doim juftdir
il Agnr ko'pyoguing har bir achida bir xil & sondagi quralar witashss,

it Agar ko'pyoquing barcha yoglan bir xil » tomonli ko' pburchaklardan
Bo'lsn, ¥ on =20 munosabat o'rinli
Yoqglan soni ¥ va quralar somi (0 bo'lgan ko'pyoqoing tekis

.1.. i Asostan muntazam ko' phurchaklardan iborat bo'lgan va balandhig ssosi

din o' tgan ko' pyoq muntazam ko 'pyog deyiladi
Aaledf: Yon yoqlari asos tekisliklanga perpendikulyar bo'lsa fo'g'ri prizma. aks

it deyiludi

* Yon sirti (og'ma prizma) S =Py ol

* Yon sirt (to'g'n prizma)

* To'lu sirm

* Hejmi (o' ma prizia)

* Haggmi (10'g'ri prizma)

* Yoilari soni Fups?

* Ovrralart soni =3

® Dingonallari soni Den(h-3)
ehiki ehizlgan shar ra r, h._u_

di { qirra, A-balandlik, n-tomonlar soni, P, -perpendik lyar kemim penimetr,

rh
ikulyar kesim yuzi




Parallelepiped

Ta'xif: Priemuning asos perallelogramm bo'lsa, bunday prizmaga paratlelopiped
deviladi

Parallelepipediar 3 xil:

1) Barcha lan  parallelogrammlardan  iborat  parallelepiped o' 'me
paralletepiped.

) Yon vyoqlari w'
parallelepiped

3) Barcha yo g to'rtburchoklordan iborat parallelepiped esn fo'y'™
burchakil parallelepiped

Har qanday paralletepipedda:

1) Qarama-qarshi yoqlar teng v parallel

1) Barcha diagonall r nuctads kesishadi va shu nugada har qays
teng tkkiga bo'linadi

Natija: Parallelepipetining dingonallon kesishodigon nugte uning simmetriys
markazidan borm

n to'rthurchaklardan  iborat lepiped  to'g'n

uning mch o'fehovi deviladi va o
To'g'rl burchakli paralielepipedwing parametriari;
* Yon siru: )

* To'la mm

* Tosl cedlgan shar radivsi;
fzoh: Papaliciepiped 8 1 sech. 12 1w girra. 6 w pog, 4 w diagonal v § 1
stmmetriva tekisligiga cpa

Kub
Barcha gimaloni teng  bo'lpan 'ri ped kub

* Hugmi

* Diagon, d=ay3

* Tashgi va ichki chizilgan

Troh: Kub 8 woueh. 12w girre, 6 i pog, & ta diagonal va 9 tn simmetrya

tekisligiga epn
-

Piramida

8. kabi belgilanad

-

iarting  asos  muntazum ko pburchak  bo'lib,
s, bumday mida muetazam plramida deyiludi

yuki apales « piramida batandligi asosgn lchki

p aplana murkazign s ; ik can




Kesik plramida
Ia'rif: ikkita o y phurchaklardan,
trapetsivalardan iborat ol kesik piramida deyilnds
* To'la sirtl:

B ; )
ol . | To'g i to'ribure
Muntazam kesik ptramidaning parametrlari: g Al deyilidi
.y Lp :
Yon sirth ‘...»:._. A

bu verdn [ -apofema, I} va P -psoslann

Xususiy hollar
1. Muntazam uchburchakli piramida

fan iborat puramida mastazam wehbure

be'elfs To''n burchak

-l

= RH

=xRI
=gR(R+1)

Yoyilmaning uchidagi by

Mnson rdiu,

bu yerda a-nsos

Qo'shimeha:

i, peyanm pern




Kesik konus
npetsivani simmettiya
bo'lgan ayld g Kextk kims ey

asovchisi
* AsOM vurt
1 Kesim yua

s

 Sharr sektori:

I S = 27 RN
8o = (2R +r

!lm.aﬁ;u 3’

LI = 208, ) b Tishi shart

+ )

Shar va silindr
1 shue rirdius

Shur va konus

Shar va ko*prog
(H=2n)

nmida




Co'shimcha:

O¢xshash ko' pyoglar uchun

Muntazam |
tetraedr |
Kub _

Ohktawidr

100
Im =10 dm ) g = ) 000
1 dim = 10 gm = 106 mm:

14+ N2+ I 4 3n-1)
0 1 dm’
a4 1) n+2) 1sm” =10

234344 _+nini)=

A}
4 1n s 2n+3) I'm 5 1,000 dev'
e 1dm = 1 000 sm’;
A4+2: T+ 310 %+ 3 4 )= wiin + 1) . 10003
1 (Rblong
1 tomtna e
1 xenin 100 kg

+2: 3 de3.4.54 _annslln+d)=




Lkg=1000g,
I =1 000 mg: 1 puned =
¢} vadt o lehovine (mimur)
| swthar = 24 soat,
| woar = 60 momr:
1 minrtat = 60 sekund
2. Oxirgi magamni topish

- L] 3 = =il
3. (Aralashmalar uchun). Konsentrasivasi p% bo'lean o litr eritn
¢ % bo'lgan b litr entmaga armlashinlsn, konsenrasiynsi x

a-peh-g

avh
4. (Ish-harakat uchun). 5, v yakka holda q
iahilm

=

harakatlanganda € f,-uchrashoy vagtl, §-quvib yetish vag

7. Agur ax + by =c bo'lib,

a)a b bo'lsa, x- v mng eng katta givmati:

by a b <0 bo'lsa, ©- y wing eng Kichik givmati:.  min(x ....vu|~,
7

EE.__?.___H.M

f&x.x aa+hyem® ifodoni m=+ % bo'lganda ro'la kvadrat ko nmishida

+ax+ay ke'phadning:
Pl

Vi
m_ = Fi=

W_E + P(=1)]

sl i Py
ri
(k=9 +(y- ) =3x-¥)y ~x)
afh 1«,__ +bie I:.... +ela- hy'
@le-h+Fla-c)+ h =)
a' +b' 4’ - 3abe
@+ 0+ —ab-be -
slx—alx=¢)
- (a-bXe-c) K (h-a)b=c) i
[fenig kachli. x = x, nugtadagi giymati f(x,)=
-u.fl.;;.E....l:ﬁ ~aNx=h)
fa-b)a-c) (h-a)b-<c) ( —apec-h
X e nugtadagl grymati £, ) =1 g teng
._—_i_ fix) funksiya monol

=d+b+c

=a+h+c

funksiya /(x)=1 fonksiyagn

v b natural sonla




h
16, v=ad—— funksiy fi
¢ iy yi grafig

=

(a=0, b0, c=0)

) yuguriga suriladi

agar a pastga sunilnds

1) agor

aga hamda AN u

chuzggn £ aylaanimg markaziga urinadi A aylana 1 ny -._:s K aylanalarga I

Af t0'g'n chiziqqa urinadi. Bunda

Ru=r

18, & va r

188 va lo'g'n
chizqgn v ny

ik aylana radiuy

AL —

(VR )

MUNDARLIA

kast ko'rimighida yozish

.Br!._!___ix._.:___:é..._n:ﬁ___ﬂ
...

rehag .

val uning ssosty xossalari

WS e D e W




hgan tenglamlar

tenglnmalor
Logarifinik tenglamalar
TENGSIZLIKLAR .,

quyidan v yugoridan chegaralanganligi 1
fanksiyalar va ularning asosly xossalari ..........

Chumal tengsazhiklar
Kvadrat tenpsixliklar
Ratsio
Irratsic

Dekart koordinatalur sistemasi
A0° g rl chizig tenglamalan

£z

b

Keltirish form

Trigow

Trig pidagi teoremalar
Ikki o' zgarovehil trigonometrik tenglamalar 1 M Wy sektor va segment
Ba’a mgonometrik ayniyotlar ] LI

41322

zgezs

arming yig“mdisi
FUNKSIYA VA UNING ASOSIY XOSSALARI

2E=

mng bissckinsas
ichid vo tashgi chualgan aylmalne

=

]

=
-

dagi asosiy teoremalar

-
&=




Teng yonli uchburchak

uehburchak
TO'RTBURCHAKLAR. ... =P
Toriburchakicn o y i ' AF N ! 1

KO'PBURCHAKLAR

Muntuweam ko'phurchaklar

Muntiazam beshburchak

Muntazam olitburchak

Muntozdm sakloisburchok
STERIOMETRIYA ...ovvvnvinnnnns
KO'PYOOLAR Didla'daind s

Piramids

Kesik piramida

Stlindr

Kotus o 3 5 -

R e : .. 1 ON RESPU
Shar, 1 v shar aid . D&
Shir va silindr [4 r 5 . DAGQO
Shar va kon ) 2UR0 RESIN
Shar va ko

all®




Akmaljon Ibroximovich SOTVOLDIYEV

ELEMENTAR
MATEMATIKA

O zbekiston Respublikasi
Fanlar akademiynst «Fans nashriyoti
Toshkent — 2019

Muharrir
Eibek JUMANOV

Musahhih
Nizomjon ISLOMOV

Sahifalovehi
tMovidddin SOBIR ('GELL

Nashriyot litseniynsi ALN 266, 15072015 |
04,12.2019 <yildy bostshgs ruxsa euldi.
Qog oz bichimi 60 « 84 ' wTimes nes rommk pamiturasi
Shartli basma tabog't 2.8
Nashiriyot bosmu tabog'i 2.6
Adidi S000 pusxa. Buyurtma moann Ne 89
Hahosi shartnomaasosidd, -

' zhekiston Respublikast Fanlor akndemivasi
wFanw nashrivoti daviat korsonnsida nashirga tay yorlandi
100047, Toshkent sh., Y G*ulomov ko'chasi, 70-uy,

«DIZAYN-PRINT» MCHI O'ICHK bosmuxonasida chop etildi.
100054, Toshkent ., Cho'ponota ko'chusi, 28A




