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TAQDIMOT REJASI

1. Kinematikaning asosiy tushunchalari.
2. Nuqta harakatining vektor usulida berilishi.
Nugqtaning tezlik va tezlanishi.

3.Nuqta harakatini koordinatalar usulida berilishi.
Nugtaning tezlik va tezlanishi.

4. .Nuqgta harakatining tabiiy usulda berilishi. Nuqtaning
harakati tabiiy usulda berilganda, uning

tezlanishini aniqglash



Kinematikaning asosiy tushunchalari

kinematika bo'limida nugta va jismning harakatlarini

geometrik nuqgtai nazardan, ya'ni ularga ta'sir etuvchi
kuchlarni va ularning massalarini hisobga olmagan holda
o'rganiladi.

Asosiy tushunchalar

3 o’Ichobli ' Kinematik
Ebklid fazosi ' L . parametrlar '

Sanoq

I SNGENES



kinematikaning ikki asosiy masalasi

1. Nugqta harakatining berilishi usulini aniqlash.

2. Nuqgta harakatining berilishi usuliga asosan, uning
kinematik xarakteristikasini (harakat gonuni,
trayektoriyasi, tezligi, tezlanishi) aniqlash.

Agar nuqtaning biror sanoq sistemasiga nisbatan
istalgan vaqt oralig'ida fazodagi o'rnini aniglash usuli
ma'lum bo'lsa, nugtaning harakati berilgan deyiladi.

Nuqgtaning harakatini uch usulda, ya'ni
Va usulda aniglash mumkin.



Nugta harakatining vektor usulida berilishi.
Nugtaning tezlik va tezlanishi

1 funksiya bir qiymatlii aniglangan.
funksiya o'zining aniglanish sohasida uzluksiz

funksiya o'zining aniglanish sohasida vaqt bo'yicha
hosilalarga ega bo'lishi.
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Nuqta harakatini koordinatalar
usulida berilishi

Agarda vaqtning ixtiyoriy giymatida nuqgtaning
fazodagi o'rnini aniglovchi koordinatalar berilgan
bo'lsa, u holda nugtaning harakati koordinatalar

usulida berilgan deyiladi.




X=p-CosQ, y=p-smg, ZI=ZI,

r=1(t), 0=0(t), 6=0(1) .
)

X=r-co86-cosQ , y=r-cosf-sing, z=r-sinf.



Nuqgtaning harakati koordinatalar usulida berilgandagi
tezligi va tezlanishini aniglash
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Nuqta harakatining tabiiy usulda
berilishi
Nuqtaning trayektoriyasi va shu trayektoriya bo'ylab
harakat gonuni aniglangan bo'lsa, u holda nugtaning

harakati tabiiy usulda berilgan deyiladi.
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K-1 V-05
Vechish: Masalaning shartiga asosan berilgan harakat qonuniga

Berilgan: ko’ra harakatlanayotgan nuqtaning traektoriya tenglamasining
tezligi va tezlanishini topish kerak. Buning uchun avvalo
t =1sek. nuqtaning traektoriva tenglamasini topamiz va berilgan harakat

Y = 6 cos [ E z} _3 tenglamalaridan parametr ¢ ni yo’qotish kerak, ya’ni 1

cns[ﬂz} x+3 ki J[fr IJ [_‘{? +3}
y =1I]5i11[%a?} 6 6 6 6

. T V . | T V ’
Ma'lumki, s —f|==— ki sm™| —t|=| —
A T [5 } 10 7° [5 } [m}

Tezlik, tezlanish
egrilik radiusi v | x+3)
s Demalk, [‘“—} +[ } =1 (ellips)
10 6
{ =1sek da =22 sm; v=5,0s5m

1. Tezlikni topish uchun harakat tenglamasidan ¢ bo’yicha hosila olamiz;

dx . T (r e - 2 J
G ="=x=-6-_-5in =t =—ﬂ"5“’l[n—rf\}. smis s 9, =ﬂ}=i'=1ﬂE'EGS[EI\].' SM/s
6 ) T dr C 6 )

toodt & |6 6

t=1sek. da g, =-1,57 smfs;  F,=45 smbs ;



U holda tezlikning to’la qiymati

= JO + 97 = J(-157) + (4.5) =476 sm/s -

2. Tezlanishni topish uchun tezlikdan ¢ bo’yicha hosila olamiz;

d3, . (7))

a, = —t|sm/s? . A, =—==-10—-—sin| —1| sm/s? .
{ Y dt 6 6 [5 )
t=1sek da a, = -141 sm/s? ; a,=-1,36 sm/s’ .

U holda nuqta tezlanishining moduli
= Y ﬂj + ﬂi = J(_]-'{I]): + (_]:3 6): = 1195 Sm-"':'i‘g

3. Nuqtaning urinma va normal tezlanishlarining qiymatlarini aniqlaymiz:

a=a,+a,



Urinma tezlanish

) _d9_ad+ad 141.157-136.45 o
T 9 4.76 -

Normal tezlanish

a,=+Ja’-a;’ =/(195)" ~(-0.82) = 1,76 sm/s?

4. Traektoriyvaning egrilik radiusi

8°  (4.76)°
1.76

2= =12.8 sm.

K

sm/s?






K-1 B-04
Eunm: MacanaHHHr MOIapTHTa acocaH OepuiraH Xapakar

bepuiran: KOHYHHIa KYpa XapakaTIaHaéITaH HyKTAHHHT TpPaeKTOPHS
t=1cex TeHTNTAMACHHHHT Te3MHTH Ba TE3MAHHIIHHH TOIMII Kepak.
T
v—6cosl Frl_3 BYHHHT Y9yH aBBANO HYKTAHHHT TPAeKTOPHA TeHITIAMACHHH
TONAMH3 Ba GEPHIraH XapaKaT TeHITaMalapHiaH apaMeTp ¢ HH
T HYKOTHII KepaK, ALHH
y=3cos| —t

Te3NAK, Te3NARAI . - - - -
SPHMEK PATHYCH | y= 3cos(g t) = 3(:0{2 = t) = 3{(:08(g t) —sinz(g t)] = 3{(:082(3 t) —1]

(x+3)

y=6 3 fmapabomna /




f=1cex nma x=2,19 cu y=1,5cm

1. Te3nHKHH TOIMHII YUVH XapKaT TeHTIIaMacHaH ¢ OVHua XOCHIa OJaMu3;

7 V3
| f=lcex. j|a = _E caM/c; :.9}. = —2'7

Y xXona Te3MUKHHHT TYNa KHAMAaTH

2 2
9= |8 +9 =x [—%} +{—§] :%-2::: e/




2. Te3naHUIIHY TOIMII YUYH Te3MUKIAH ¢ OVHHYA XOCHIa OIaMH3;

a, = D5 _ 3= & c:::s(‘:ffki
a0 12 76 )
S ds, . 7’ T
cm/c? L A, = dz: =Y :—?‘3'35 3 em/c?
=1 a—fr“ﬁ /2, a 7] /c?
—lcex. 1a — —/A T cm/cr = cMm/ct
S 12 6
V XolIIa HyKTa Te3TaHHITHHHHT MOIYIH
2 , 7
2, 2 [3 71 2
a=.a,+a;, = || -7 I + e =7 L16 ;41/c2

3.HyKTaHHHT ypHHMa Ba HOpMal Te3TaHHILTapHHAHT KHAMAaT/IapHHH aHAKTIaiiMH3:;



(_EJ _
_d9 a2 +a},.9}, o 2

12 2 6
a‘r
g 2 7T
7 -3 +723 -A3
__ 24 12 —211
7T

HopMall Te3IaHHIII

a, = /(7% 116> =211 =1117 cpsec2.

4. TpaeKTOPHSHHHI 3TPHIIHK PajJHyYCH

22 P
a. 1117

2

ca/c?,



inematika bo'limida ko'riladigan asosiy masalalar
nimadan iborat?

Harakatning berilish usullarini ganday tushunasiz?
Harakat qachon vektor usulda berildi deyiladi?
Harakat qachon koordinatalar usulida berildi deyiladi?
Harakat qachon tabiiy usulida berildi deyiladi?
Nugqtaning tezligi ganday aniqlaniladi?

Nuqtaning tezlanishi qanday aniqlaniladi?

Birlik vektorlardan vaqt bo'yicha olingan xosilalarni
tushuntiring?

Qutb, silindrik va sferik koordinatalar sistemalaridan
qanday harakatlar uchun go'llaniladi?

Harakatning qanday xususiy hollarini bilasiz?



E'TIBORINGIZ UCHUN RAHMAT!
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