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Natural son tushunchasini kiritish hagida
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Magolada natural sonlarni aniglashning (qurishning) bir usuli bayon etiladi.
Maxsus belgilardan foydalanib ma’lum qoidalar va amallar asosida hosil qilingan
yozuvlardan ifodalar deyiladi.

1-ta’rif: Quyidagi belgilarga ragamlar deyiladi:
0,1,2,3,4556,7,8,9 (1)
Har bir raqam o’zidan oldingisidan (chap tomondagisidan) katta deyiladi

D=<l=<s2<3<4<b<cb6<T7<8«<9

(1) ragamlarni quyidagicha nomlaymiz (o’zbekcha): 0 — nol, 1 — bir, 2 — ikKi,
3—uch, 4 —to’rt, 5 — besh, 6 — olti, 7 — yetti, 8 — sakkiz, 9 — to’qqiz.

Ragamlardan tuzilgan ixtiyoriy ifodaga natural sonlar deyiladi.
Ifodalar nol ragami bilan boshlanmaydi (istisno)

Masalan:

324,555,1960,2013, ...
(01~1,003~3)

4-tarifdan kelib chigadiki ragamlarlar ham natural sonlar bo’ladi.

Ta’rif: 1 (bir) va 0 (nol) ragamlaridan tashkil topgan 10 (ifoda) natural son
o’n deyiladi. 1 va 1 dan tashkil topgan 11 natural son o’n bir deyiladi.

Xuddi shunday 12, 13, ..., 19, lar ham aniglanadi.

Ta’rif: 2 (ikki) va 0 (nol) tashkil topgan 20 ifoda (natural son) yigirma
deyiladi.

Xuddi shunday 21. 22, 23, ... 29 lar ham aniglanadi.

Ta’rif: 3 (uch) va 0 (nol) ragamlaridan tashkil topgan 30 ifoda (natural son)
o’ttiz deyiladi. Xuddi shunday, 31,32,...,39, 40 — qirg, 50 — ellik, 60 — oltmish, 70 —
yetmish, 80 — sakson, 90 — to’qson 91, 92, 93, ...,99 lar ham aniglandi.



Ta’rif: 10 natural son va 0 ragamidan tashkil topgan 100 natural soniga
“yuz” deyiladi. 101, 102, 103, ..., 109, 110, 111, ..., 199, 200, 300, 400, 500, 600,
700, 800, 900, 901, 902, ..., 998, 999.

Ta’rif: 100 yuz natural soni va 0 ragamidan tashkil topgan 1000 natural
soniga ming deyiladi.

1001,1002,...,1010,...1090,...,1999,2000,2001,...,9999,10000.

Ta’rif: 100000 yuz ming natural soni va 0 ragamidan tashkil topgan 1000000
natural songa million deyiladi. 1000001,...1000002,...

Shunday qilib, milliongacha bo’lgan natural sonlarni nomlab chiqish uchun
quyidagi 22 ta o’zbekcha so’z ishlatilar ekan: nol, bir, ikki, uch, to’rt, besh, olti,
yetti, sakkiz, to’qqiz, o’n, yigirma, o’ttiz, qirq, oltmish, yetmish, sakson. To’qson,
yuz, ming, million.

Ta’rf:
1,2,3,45,6,7,8,9,10,11,12,...19,20,21,...29,30,31,32,...39,40,...50,...60,...70,...80,...9
0,...100,...110,...200,...

...900,...990,...999,...1000,...1001,...1002,...
..... 10000,......999999,.....1000000......... (2)

to’plamga natural sonlar to’plami deyiladi va N orgali belgilanadi.

Ta’rif. Natural sonlarning nomlarini chapdan boshlab ketma-ket o’qishga
(aytilishiga) sanash deyiladi.

Masalan, ragamlar soni o’n (10) ta ikki xonali natural sonlar 90 ta.

Agar a,b,c,d,e,f,m,n,p,k, larning har birining gabul qilishi mumkin bo’lgan
qiymatlari barcha ragamlardan iborat bo’lsa, u holda natural sonning umumiy o’nli
ko’rinishini abed...mnpk kabi yozamiz. O’ngdan boshlab, chapga garab har bir
harf (belgi, raqgam) mos ravishda birliklar, o’nliklar, yuzliklar, mingliklar, 0’ng
mingliklar, yuz mingliklar, millionliklar xonalari deb aytiladi. Katta natural
sonlarni o’qish, yozish va aytish uchun o’ngdan boshlab sinflarga ajratish qabul
gilingan a,b,c,d,....,m,n,p,k, larning soniga garab, uning xonalari soni aniglanadi.

Natural sonni xonalarga ajratib yozish:
mn=m-100=n-1 - ikki xonali

mnk=m-100%=n-10=* k-1 -uch xonali



mnkp=m-1000*n-100*k-10=p- 1 -to’rt xonali
Natural sonlarni tagqoslash

1. Agar ikkita natural sonning xonalari soni bir xil bo’lib, mos xonalari bir xil
raqamlardan tashkil topgan bo’lsa, ular teng deyiladi.
a = 30456 a=a;0,0;3...0,
b= 30456 ¢ =P {b = bybybs .. b,

& ay=Db,a,=by,...,a,=Db,

2. Ikkita natural sondan xonalari ko’p bo’lgani katta deyiladi.

3. Xonalari bir xil bo’lgan ikkita natural sondan eng katta xona birligini
ko’rsatuvchi ragamlardan qaysi biri katta bo’lsa, shunisi katta deyiladi. Agar
chapdan boshlab xonalarni ko’rsatuvchi raqamlar bir xil bo’lib qolsa,
keyingi xona birliklarini ko’rsatuvchi raqamlar solishtiriladi, ya’ni
ap, =by,a, =by,a, =b,,...,a;, = b, bo’lib, a,,, = b,,, bo’lsa, a=b
deyiladi.

Darslik va 0’quv qo’llanmalarda natural sonlar aksiomatik usul orqali kiritiladi.
Lekin, bu usul orqali, natural sonlarni kiritish o’quvchilarga (talabalarga) unchalik
tushunarli bo’maydi. Keyingi o’n yilda chop etilgan adabiyotlarda haqgiqgiy sonlarni
“ifoda” sifatida aniglanmoqda. Biz xuddi shunga o’xshash qilib natural sonlarni
ham ragamlardan tuzilgan ifodalar deb Kkiritishni magsadga muvofiq deb
hisoblaymiz.
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AWPAM TPUTOHOMETPHUK MACAJAJAPHU EYNIIJIA KOMILIEKC
COHJIAPJIAH ®OMJIAJIAHUII XAKHAIA

*MamaroB XK.A, **bekromes C.A., ***Op3ykynoB JL.A.
Camapkana JaBiaT YHUBEPCUTETH 2-00CKHY MarucTpaHTH, 3-00CKu4 Tajgadbacu
*Kn33ax maBiat nmegaroruka MHCTUTYTH 2-00CKUY MaruCTpaHTH

Komruieke COHIApHUHT XOCcallapHUHT (oiaanaHu0d KYNTHHA TeOMETPUK
Macananapand edum MymkuH [1] - [3]. Bu3 KoMIUIEKC COHHUHT TPUTOHOMETPHK
MaKIuAaH Ba MyaBp (popmynacuman Goinanannd XOCHI KWINHAIUTaH OMp KaH4Ya
dbopMmynaapHu KeITHPaAMU3.

1) TpuroHoMeTpuk miakiga OepwiraH KOMIUIEKC COH Ba YHUHT KyIIMacHIaH
doitnananuo, KyHugara bopmynanapHu YUKapHUII MYMKHH:
z=(cos@+ising),|z| =1 Ba Z=cos@—ising OYynca, y xouaa

_ _ _ .. 1, - 1.,
z-Z=1,z+Z=2cos@,z—Z=2isin. Arapna z = ¢Ckn z =;6ynca,
y X0J1/1a KyHHuIaruiaapHu XO0CHIT KHJIaMH3:

z2+1 z?—1 z2—1 i(z2+ 1)

ing = tgp=———,Cctgp=——>
S = I T ey I T T2

cos@ =

(1)
Kommiekc  cOHHMHr N —paapaxacu yuyH MyaBp  ¢opMmynacuaan

dboinananu0, Kyiuaaru acocuii OOFJIaHUIITIAPHU XOCHIT KUJIaMu3, sS’IbHU

(cosgp +ising)” =cosnx+isinnx = z"

(cos@ —ising@)" = cosnx —isinnx = —
z

Tenrnuknapaan ¢oigananuo,

_zzﬂ—i—l_ _ _zzﬂ—l_
cosng =———; sinng=—-

B z?n—1 _ _5(32“4—1)_ )
tgn@_l(zzn_kljl Ctgn@_ Zgn_l ’ [: ]

Acocuii ¢popmynanapHu XOocud KujlamMu3. Arap z, = cos¢@ + isin¢@ Ba

z, = cos Y + i siny GYyica, y xonja:

z,-z, = cos(ep + ) + isin(e + ), zZ; -z, = cos(e + ) —isin(e +¥)



Tenrnukmapuu oupranukaa eand, Kyiugara GopmynagapHu XOCHIT KIIaAMH3

z2-z2+1 _ zZ2-z7 -1
cos(p+9) =————,  sin(p+¢) =———;
1 2 1 2
zZ-z2 -1
gl +¢) = —5— 3)

i(zZ-z7 +1)

Xynau uryHaan

?= cos(@ — ) +isin(e +¢), ?= cos(@ — 1) —isin(e — )

2 2

_ 1
Arapma z = ~> OKAHJIMTHHH uHOOATra oJIcak, y XoJaa

z% + z2 _ zZ —z2
cos(@ — ) =ﬁ, sin(p — ) =ﬁ;
1 2 1 2
72 _ 52
tg(p —Y) = ——5—— (4)

2 2
i(z{ +z3)
OHJIM I0KOpHUAa YMKapuwirad gopmynanapaan (oigananu®, TPUTOHOMETPUK
MacajajgapHy ParMOHAJUIAIITHPHUO OCOHTHHA €UHUIITa TOUP MHUCOJUIAP KeITHPAMUS3.
ABBaJI0 Ky MIUIATWIAJAUTaH MyHOCA0ATIIapHU KEITUPAMU3.
T . o T n X 2n
z=cos—+isin—, |z| =1, y xomma z" =cosm =—1 éku z*" =cosm =1
n n
TEHIJIUKIIAp YpUHIM OVIaau.
1-mucon. Kytinnaru ndoganHuHr KHAMAaTHHA TOTTHHT.

A=cos20° cos40°- cos80° =7

Eunnr: Tpuronomerpuk makngarn z = cos 20°+ 1 sin20° kommekc
9
o T . . TT . .
coHIaH (oigananMu3, y Xxoiga z° = (cns; +1 sm;) =cosm+isinm = —1

z'® =1 Ba (2) popmynanan KyiugaruaapHu XOCUI KMIaAMM3:

>0 z2 +1 200 zt+1 8{]°—28+1
CoS =, COS = CoS =

bynapnan ¢oiigananud A HHMHr KMWMaTUHHA XHCOOJall y4yH palydoHal
udoga XoOCHI KIIaMH3.



A Z2+DEP+1D(EE+1) B Z2+DEP-DE*+1DE+1) B

8z7 8(z?—1)z7
B (z*— DE*+1D(z2+ 1) B (z2—1)(z8+ 1) B z®—1 B
B 8(zz—1)z7  8(z2—-1)z7  8(z2—-1)z7
B z2(z% - 1) z1® — 772 1—z? 1

T8(z2—1)z7 8z°(z2—-1) 8(-1)(z2—1) 8

2-mucoit. Kyiinnaru ndogaHiuHr KHAMAaTHHU TOTTHHT .

S s 3r T,
= sin_o —sinoo =1

T . T
Euynm. Tpuronomerpuk makngaru z = cos + SIN—, KOMILIEKC COH/IaH

dboinananamus, y xonaa (2) dbopmynagan Qoitnananud, KyhumaruiapHu XOCHI
KUJIaMU3:

_ i3 T
z“=c055-ﬁ—|—isin5-ﬁzi, z10 = —1;
_ 3?1_36—1 _ 3?1:_32—1

107 2i22 M0 26z

bynapuu mnoGarra onmb, S HUHT KUHMATHHU XUCOOJAIl YIyH parfdoHa
ndoa Xocun KujaaMu3

S_zf’—l z2—1 (2°-1)z%(z*—-1) z°—z'+z"-1

2iz3 2iz 2iz3 2iz3 N
_z“[zz—lj—i—zz -1 (z2—1D(z*+1) z2+1 B
B 2iz3 N 2iz3 z2+1
_[z“—l](z“+1j_ z% -1 z2(z® - 1)

2iz3(z2 + 1)  2iz°(z2+ 1) 2iz°z%(z2+1)

z10 — z2 —(z?+1) -1

T 2iz%z2(z2 +1) 2iz5(z2+ 1) 2i-i

1
2

3-Mucoil. ATHUSITHA UCOOT KWIHMHT: g g = ctyg g— 2ctga



Hcbor: Kommiekc COHHUHT KyWHWJard TPUTOHOMETPUK KYpPUHUIINIAH
o & - o o o
doinananamMus Z = COS 5 tisin—, yxomna (2) bopmynara Kypa aliHUATHUHT YHT

TOMOHUHH Z Ta HUcOaTaH paluoOHall I/I(bOI[al“a KCIITUPpAMU3.

i(z2+1) 2i(z*+1) 3 i(z*+2z2+1-2z%-12)

o
cth—thga=

z¢—1 z¢—1 zt—1 -
_i(—z“—|—222—1]_ —i(z? —1)? _i[zz—lj_ z2 -1 _, a
T 2+ T Z+DE-1D 2Z+1 i+ 93

4-mucon. Tearmamanu eaunr: sin 3x = 8sin® x

Euynnm: KoMIulekC COHHMHI KyWMAAaru TPUTOHOMETPUK KYPUHUILINIAH
doiinananMus z = cosx + isinx, z° = cos 2x + i sin 2x y xonna (2) popmynara

K}”/pa KYﬁHHaFH paduOHaJd TCHITIaMaHU XOCHJI KHUJIaMH3

z"’—l_ z2—1 3_ 75 —3z%43z2 -1
2izd iz 8i3z3

Ba ynu copnanamrupu0, anredpark TeHriaaMma XoCuil KujaaMus:

(z2—-1)(3z*—-3z°+1)=0
1+iv3
D120 2z-z2 4120 z2,= =03

benrunamra Ba KOMIUIEKC COHJApPHUHT TEHIVIMTMHUHT Tabpudura Kypa
KyWUMJarujaapHd XOCUJ KUJIaMU3:

1) cos2x+isin2x=1+1i-0,cos2x=1,2x =2nm,x =nn

1

3 1
2) —+i7=cns 2x+isin2x,c052x=§,x= +

s +nm
2

HOxopuna kentupwiran ycyngan ¢oiananuma MacalaHUHT KyWHITUIITUTA
Kapa® KOMIUJIEKC COHHUHI TPUTOHOMETPUK IIAKJIM TaHJaHaau. TaHjam ydyH
VKyBUMJIapJaH MaxopaT Tajiad KUJIMHAIH.
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