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Moddiy nugtaning
tebranma harakati




TAQDIMOT REJASI

1. Erkin tebranma harakat.

2. So'nuvchi tebranma harakat (muhit garshiligidagi
tebranma harakat).

3. Majburiy tebranma harakat (davriy ta'sir etuvchi,
uygotuvchi nomli kuch ta'siridagi tebranma
harakat).

4. Majburiy tebranma harakat (muhit garshiligidagi
majburiy tebranma harakat).
















.. 2 : moddiy nugtaning erkin
+k“x=0 tebranma harakat differensial

tenglamasi deyiladi.
[ =0 sm— X=Xy, D=X=0U,
x=C,coskt+C,sinkt
¢ =—C ksinkit+C,kcoskt
C,=xy, C>=Uy/k

x=asm(ikt+o)
X=akcos(ki+c)

Xo=asinda, Uy —akcosd Uy

X=X,coskt+ A —sinkt
_ 2 2 /1-2  tebranish amplitudasi — 1111 g tebranish
a= \/xﬂ +0p 'k markazidan M(B*EES) og'ishi.
Kkt + ¢ tebranish fazasi. & tebranishlarning boshlang'ich

fﬂEﬂSl



















mi=F.+R harakat differensial tenglamasi;
XX

2
b m¥=—cx— 1% vyoki |X¥+2n%+k°x=0 k“=c/m

. 2n=uilm

gavtaruvchi kuch va nugta tezligiga proporsional bo'lgan
garshilik kuchi ta'siridagi moddiv nugtaning harakat differensial
tenglamasini ifodalavdi.

f=0 da x=x;, v=xX=Uy

Xarakteristik tenglamasi: Ma2nh+k?=0 bolib,u
A2 =—H+\/ n® —k* ildizlarga ega.

a. muhitning garshiligi uncha katta bo'lmagan hol.

<k bmladf" stik tenpglamammpe 1ldizlar go'shma kompleks sonlardan iborat
nr
b. muhitning garshiligi katta bo'lean hol.
7= jc - xaraktenistik tenglamaning ildizlart haqigiy va turhicha bo'ladi.
n=Jk - xarakieristik tenolamaning ildizlari hagiaiy va g'zaro teng bo'ladi.










Moddiy nugtaning ma jhurwmtehrant?ég =1 har ﬂ!:{hlﬂtl
kuc

————————— —=.  funksivasi iborat bo'lean
X .H,H,”HEE%H;, D9 18s
| E%ntmm kuch ham ta'sir etsa, u
— —
|
I

7

dari va

e

F I Q moddiy %ﬂ ta‘szi;r efuvchi

- Uve omIve ch: O bolsa
¥ harakat differensia I
tenglamasi: ma=F,+Q
qavtaruvchi va uvg'otuvehi kuchlarining Ox o'gdag: proeksivalari:
F =—cx; O _=Hsin(pi+0), n—uygotuvchi kuchnine amplitudasi:

r —uninge doiraviv chastotasr:
5— mg e

gavtaruvchi va uvg'otuvchi kuchlar ta'siridagi moddiv nugtaning
harakat differensial tenglamasi:

mi=—cx+Hsin(pt+90) vokii+k’x=H,sin( pt+0)| kZ=c/m
=H/m

7




¥+k*x=H,sm( pt+98) |e=p x=x, + x>

m¥+k*x=0 <J L’x%—kzx Hﬂsmﬁgﬁ)

ning umumiy vechimi ning hususiy vec
x;=asin(kt+o.) X = 45111(;:-: +0)

¥ =—Ap sin( pt+0)
A(k* = p*)sin( pt +8)=H ,sin( pt +9)
AR =p)=H, —s A-HJ—p") __ H,

¥+k*x=H,sin( pt+9d)

M H " ]

L} x= asin(kt+a.) + ——2—sin( pt+9)
K2 p?

mEahnva u'zldaqmrl:arumhva uye'otuveln kuchlar ta'sir etsa,

ﬁ sodir bo'ladigan erkin tebranma harakat,
Hﬂ@ﬁ@]ﬁ Ehﬂﬂtﬂfﬂﬂl rTﬂan 5{?3&@}% aiburiy a.‘ebmﬁmﬂ harakatlaridan

tashkil fopgan murakka













nugtaning majburiv tebranishiga

| muhit garshiligining ta'siri
_________ x
— . .
— harakat differensial
7 tenglamasi:
—F +QO+R

gavtaruvchi, uve'ofuvchi va qarshilik kuchlarming Ox o'qdagi proeksivalari:
F.=—cx; O =Hsin{pt+d), R=—puv=—ux

gavtaruvchi, Mj;g 'otuvchi va garshilik kuchlari ta'siridagi moddiv
nugtaning harakat differensial tenglamasi:

m¥=—cx+Hsm(pf+0)—t voki 2 =c/m

i +2nx +k>x=H,sin( pt+8) In=p/m




i+2mi+kix Hﬂsm(pHa)}_. X=X;+X;

mi+2nx+kix=0 <J

ning umumiv vechimi

s =ASIN{ Pr+0—€) ==p X, =

.alr:+2;*1:s:+.12:E =H,sin( pt+98)
ning hususiv yechimi

H,

\/(kz _pz )2 +4F12p2

sin( pt+0—¢)

n<k bo'lsa,

=e " (C,coskt+C,sink )+ Asin( pt +6—¢)

7 . 7
k- —n=kf

n=k bo'lsa, |x=e " (C,e™ +Cre ™)+ Asin( pt+5—¢)

1=Kk bo'lsa,

—e " (Cit+C,)+Asin( pt +6—¢)




E'TIBORINGIZ UCHUN RAHMAT!

HUSANOV Q.

A Nazariy va qurilish

II[]| mexanikasi kafedrasi
dotsenti




Masala. Prujina vositasida qo'zg'almas 4 nuqtaga biriktirilgan massasi 2 kg.
ga teng yuk gorizont bilan & burchak hosil giluvchi silliq qiya tekislik ustida

S=180-5m10¢ N uyg'otuvchi kuch va tezlikka proporsional R =-29,48 (R-H
hisobida) garshilik kuchi ta'sirida harakat gqiladi. Prujinaning bikirlik koeffitsienti
c =5«u/m . Boshlang'ich vaqtda jism statik muvozanat holatida tinch turgan.
Jismning harakat tennglamasi, erkin va majburly tebranishlarning davrlari 7 va 71,
majburly tebranish va uyg'otuvchi kuchning faza silgishi topilsin.

Yechish. Yukka ta'sir etuvchi kuchlarni shaklda ko'rsatamiz: R-yukning
og'irlik kuchi; R- qarshilik kuchi; F - prujinaning elastiklik kuchi; N- tekislikning
normal reaksiya kuchi.

mX =Psina +S +R, —c(x+ )
mX =mgsina +180sin10t -29,4x—-cx—c- f,,)
2F, =0 Psina—F' =0

mgsina =c- f



f:Odﬂ I:IGZU; i{}:ﬂ Wj
% +14,7% + 2500 x = 90sin 10t X=X *+X

X+2nX +k°x =0

21 4+k%=0 A2 +14,7-2+2500 =0 Ay =

X, = " (cf c0s49,46t + ¢, sin 49,46t) X, = A-sin(10
%, = A-10 cos(10t — &) X, =—A-100sin(10t — &)

—100A-sin(10t — &) +14,7-10A-cos(10t — &) + 2500- A- sin(l\Ot

=90-sIn(10t —
—100A-sin(10t—&)+147A-cos(10t — &) + 2500- A-sin
=90-sin(10t — &) -cose +90-cos(1




—100- A+2500=90-cos¢&
147 - A=90-sIn &

147
toe=—=006:- £=3%30": 4=
S Tq00 0 ETYYS \/

X, =& 7% (c] cos49,46t + c, sin 49,46t )+ A-sin(10t — 3°30")
X =—7,35e""*(c; c0s49,46t + C; -sin 49,46t) + "> (49,46 - ¢; sin
+49,46-c, - c0s49,46t) + A- 10cos(10t\— 3

90
(2500)° +(147)

=374 sm.

O=c, + A-sin3°30’
O=-7,35-¢c, +49,46-c, +10- A-cos3°30’

¢, =0,028 : ¢, =07

x=e 70,028 cos 49 .46+ 0.7 -sin 49.46¢) + 3.74 sin(10£ — 3"30") sm.




