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KuHeMaTkKka TOUKm



OcHOBHEIE OITpeACACHIIA U ITOHATU

Kunematnka — paszea TeopeTHUeCKOH MeXaHHKH, H3y4alOlIHH
reoMeTpUYECKHE CBOMCTBA JBH:KEHHS.

3aKOH ABU:KEHUS —

AIOObIE aHAAUTHYECKHUE

COOTHOIIIEHHS, TIO3BOASIOLIIHE
O B AFOOOM MOMEHT OZIHO3HAYHO
OIpPeAeAHUTb IMOAOKEHHE
@ { ABHZKYILETOCS TeAA.
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OcCHOBHBIE 3a4a4M KITHEMATUKU

1. OnpeaeAeHHe 3dKOHOB ABHUMKEHHA TEA — OIIPpEAEACHHE
BHZa U COCTaBa ypaBHeHHﬁ,HOBBOAH}OLgHX OAHO3HAYIHO

OIIPEAEANATD 3aaHHOE ABH:KEHHE TEAA

2. I'lo usBecTHPIM 3akOoHaM ZBHM:KeHHS TeAa
orpeZieAeHHEe ITONOKEHHH, CKOPOCTEN H YCKOPEHHH

OTAE€ADHDIX TOYER — IIpsAMasdA 3aZada KHHEMATHKHU

3. Ol'[pe,ll,eJ\eHI/Ie 10 U3BECTHOMY ABHUKEHHUIO OTAEADbHDIX

TOYEK TE€Aa IIapaMETPOB 3aKOHaA HAH yp’dBHeHI/Iﬁ ABHUKEHUA

TEAA — O6paTHaH 3aJada KHMHEMATHUKH
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Cr1ocoOrlI 3a4aHUST ABVIYKEHIS
TOUKU

1. Bekropupii1 cioco6

Paauyc-BekTop T - HU3BecTHas, IBaKJbI

M auddeperurpyemas QyHKLIUA
BpPEMEHH.

BaKOH ABUKEHUA TIPHU

BeKTOpHOM CHOCO6€ 3aldHHA
r = ¥ (t)

® Aekumsa 5 ®4



CriocoObI 3aaaHIST ABUDKEHUS TOUKU

2. Koopaunarubiii crioco6

l—[OJ\OHieHI/Ie TOYRKH B IIPOCTPAHCTBE MOZKET ObITb 3a4aHO

Ha60pOM TPEX AHOODBIX He3aBHUCHMbBIX ROOPAHHAT

DHPHMOyFOJ\beIC AEKAPTOBbl KOOPAHNHATDI

M (XM’ Y ZM) )

Xpy = Xy (t),
1Yy = Uy (t "
_y Zyy = Zy, (t)
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CriocoObI 3aaaHIST ABUDKEHUS TOUKU

ABH}KCHHG B IIAOCKOCTH

y

£\
A4

M (XM’ UM)
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XM

r

Py = Pu (t)’

\.

[ loasipubie kKoOpaAMHATEI

-

<xM =pcos(0,

Py = Py (t)

Yy = P sing.
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Cr1ocoObI 3a4aHUA ABUSKEHU S TOUKU

L[HJ\HHZLPI/I‘JCCKI/IB KOOPAHHATDI

Z

O
X v
p=p(t).
1 =@(1).
=z(1).
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M

Z
P
X = pcos(p
y = psin
zZ=2z

Cpepuueckre KoopAuHaTbI

(,0=p(t), (x =pcos@cos§0,
0 :qo(t), Jy = pcos O sin @,
6=6(1)

z = psin 0.
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Cr1ocoObI 3a4aHUA ABUSKEHU S TOUKU

3. EcrectBenupd crocob

3aKoH ABH:KEHHUA

T'paextopusa asuzkeHus
Hauaro otcuera
Hamnpasaenne orcuera

lyrosas koopaunara s=s(t)
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Y paBHeHHe TpaeKTOpHH

B ITANOCKOCTH

a y=1(x)
a f(x,y) =0

B npocrpancrse

3 rx x(t),

f,{x,y,z) =0,
( ) D<y=y(t),

\fZ (x,y,z) =)
i zgt).

Z
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[lepexoa oT 0aHOTrO crioco0a 3aaaHusd

ABUVZKEHII TOYKN K APYTIOMY

Bexkropupmi - Koopaunatubii

r=xi +yj +zk 4ummy x=r1,Yy=r1,2z=7,

Bekrtopupii -  EcrectBennbii
r=7s(t)]
["'ozmorpa BekTOpa — AMHHSA, 10 KOTOPOH

[epemMerfacTcsd KOHE BEKTOpPaA, ECAM HA9adAO €ro HaXOAHUTCA B

OJZIHOU U TOU 2Ke TOUKe

TpaeKTOpI/IH ABH:KEHHA TOYKH eCTb rogorpad ee paguyc-BeKTOPaA
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[lepexoa oT 0aHOTrO crioco0a 3aaaHusd

ABUVZKEHISI TOYKN K APYTIOMY

Koo PAUHATHbIH - ecTeCTBeHHbIU

1. YpaBHenus aBu:KeHHS TOYKM B KOOPJAWUHATHOH (popMe —
[apaMeTPUYECKOE ypaBHEHHE TPAEKTOPHH.
E.can Bosmo:kHO — mapameTp HCKAIOUYaeTcs U3
ypaBHEHHH.
2. M, =M|x(0).y(0).2(0)]
3. IlorozuTerpHOE HampaBAeHHE olpezeAsieTcss HCXOAS U3

YCAOBHA 3aaYH.

4 ds° =dx’ +dy”° +dz°, dx =xdt, dy = gdi, dz = zdi

s(1) = td +dy’ +dZ = T+ g+ 2
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CKOpPOCTh TOUKI

Bem‘opublﬁ crnocob 3aZaHuA ABU:KEHHUS
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CKOpPOCTh TOUKI

Koopzmna'mblﬁ cnocob 3azaHUsI ABUKEHHUHS —

AeKapTOBbI KOOPJAHHATBI
= xi 19 + =k

D=7 =xi +yj +zk =

=9 +0 +0
X y z
Jra onpezerenus BekTopa
CKOPOCTH HaXOZJSAT MPOEKLHH

9TOro BEKTOPaAa Ha OCH KOOPAHHAT x

D = %,

= 8, 8, 3
i = - v:\/v +o +w®
% y z

=4
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CKOpPOCTh TOUKI

Koopzmﬂa'mblﬁ cnocob6 3azaHusA ABH:KEeHUA —

IMNOAAPHDIE KOOPAHHATDI

(xzpcosgo
y=psing

(vx =x= pcosP — psinP P,

L =y=psin@ + pcosP P

v, =V, cosP+ v sinP = p

U = sm(p+vy cos@P = p @

X
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CKOpOCTh TOYKHU

EcrecTBennbi crioco6 3asanus ABHKeHHS
rey N
r =r [s (t)] g =T [s (t)_ o

dr AT dr dr

o im 2L =] =7
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YcKOopeHne TOUKU

BeKToprlﬁ crnocob 3azaHusA ABU:KEHHUS

_ L U,
<y w C p

w

M] o _ AE
TAL
i ' - Ay 45 B
D, ]Wz T w = lim = =7y =i
2 =0 At dt
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YckopeHne TOYKU

I{OOpAHHaTHbIﬁ crnocob 3alaHUA ABHZKEHHUA —

J€RKAPTOBbI KOOPAHHATDI
D=vi+uvj+vk=xi+yj+zk
D=0 =0i+0]+0k

Jra onpezerenus

S
|l
i
|l

£

YCROPEHHUA TOYUYRH

HaXOZAT IIPOCKIINHU <

S
|l
.
|l

=

BEKTOpa YCKOpPEeHUs

S
|
.
|
AN

Ha OCH KOOPAHWHAT - z
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YckopeHue TOYKU

I{OOpllHHaTHblﬁ crnocob 3alaHUA ABHZKEHHUA —

IMNOAAPHDIE KOOPAHHATDI

® Aekuma 5

Jrsa onpezerenns yckopeHus
TOYKH HaXOJAT MPOEKLIHUHU
BEKTOpa YCKOPEHUA Ha OCH
KOOPAUHAT — paAHaAbHYIO U
OKpY2KHYI0 (TpaHCBepCaAbHYIO)

(

w,=p-p @’
w, =p P+20 P

.



YckopeHue TOYKU

ECTCCTBCHHhIﬁ crnocob 3aaHUA ABHZKEHHUA

MM, M, e na. 1’
MM, —>M nal — naTl

[I2.T- conpukacaromascs

[TAOCKOCTDb
M7 € naT
Mnenal Mnl Mz
Mn — raaBHag HopMaAb

Mb- 6unopmanrb (ZT T, b) = rpaBasi TPOHKa BEKTOPOB
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YckopeHne TOYKU

ECTCCTBCHHhIﬁ crnocob 3alaHUA JABHZKECHHUA

AT df g -

K = lim K = lim

1
As—0 @ As—0 AS S p
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YckopeHne TOYKU

ECTCCTBCHHhIﬁ crnocob 3aaHUA ABHZKEHHUA

U = sT
s=t=7+:% . o 7 =7[s(1)] _, 4T _ S
dt dt ds dt
.2
w =s7 +

S _ _ _
—n =w_ -+ w

p T n
Kacareapuoe YCKOpeHUE XapaKTepUusyeT U3MEHeHUe
BEKTOpa CKOPOCTH I10 BEAHYHHE

i =8 =1

KacareabHoe yckopeHue HampaBAeHO MO KacaTeAbHOH K
TPaeKTOPUH
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