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KuHemaTuku maTepuansHOMN TOUKH,
[ABWXEHME KOTOPO# 3a1aHO KOOPANHATHLIM CNOCOGOM
Teopermaeckue cBeaeHus

e paGors:: Usydenue KNHEMATHHECKIX XaDAKTEDHCTHK KPUBOMHEHHOTO JBIKEHIA MATePHATHHOM TOKH;
aHATU3 KOOP/MHATHOTO CrOCO6A Ja/IAHMs ee JBIKEHILA; IPOBEPKA HA MOJIETH AHATATHYECKUX BHIDAKEHMH 11
KUHEMATUHECKHX XaPAKTEPUCTHK.

Koopdunamutit cnocob 3aicTowaeTesn B SaIaHMM KOOP/MHAT X , y , z Towiu M (X, Y , 2 ) , KaK U3BeCTHBIX
ymcrruii Bpeven, T.e.

x=f1(t)y=F2(t),2=f3(1).(21)
z




[image: image2.png]Puc. 2.1 Koopdunamuii (dexapmosbiii) cnoco6 sadanus dewicenus mowi

Ec/u usBectes paiyc-Bextop

7

7
Kax byHKIIA BpeMEHH, TO TOBODAT 0 GeKMOPHOM CrIOCO6E 38N ABUEHHs TOUKH.

Todozpagom xaxoro yubo BeKTOPA HASLIBAIOT KDHEYIO, KOTOPYIO BHNEDUUBAET KOHEI, STOTO BEKTOPA, B
IIDE/IONOEHUH, T HAYANO BEKTODA HAXORHTCA B OFHOH W TOif e Touke. OHEBHHO, ¥TO TOROTpad pasuyc-
BeKTOpa NpEACTARIAET COBO# MPAEKIMOPLIO JIBIKEHNS TOUK.

KoOpAMHATHLL U BeKTODHBI CIIOCOBE CBAGAHBI TIPOCTEIM COOTHOIICHWEM, HASHIBACMEIM NAPAMEMPUMECKUM
ypasHenuem mpaexmopu :

7

OM = ix+jy+ iz, (2.2)

Moy Bextopa 7' HaxoauTes o Gopmyse

a HANpaB/IeHHe OIIPE/e/IAETCs HANPABARIOUUMU KOCUHYCAMU:

cos(,7) =%, cos(y,7) =2, cos(z,F)=2,
¥ ¥ ¥

Hcxmouas Bpems u3 (2.1) IOJY9HM YPasHeHUS MPAEKMOPUL TOUKH:
y=E@), z=E®

©(x,¥,2)=0 (23)
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13- TeopMexanuka: TeopeTuseckas sacrs 16 padore

B RaTbHeHfIIeM PaccMOTPHM ABHIKERHE TOUKA Ha II0CKOCTH (KOOpAHHATA 7 - octosnHa). Lycrs Touxa M apwxercs
110 xprBoit. [lon10erusm Touxn M i M ¢ MHTepBanoM BpeMern At COOTBETCTBYIOT PAHyC — BEKTOPSI:

Fuf +AT .
BBeAéM MOHSATHE CKOPOCTH K2K BEKTOPHYIO BeMSHHY, X2PAKTEDH3YIOIIYIO H3MEHEHNS HAIDARICHHS 1 BeMSHHEL

pazuyc-exropa /' (puc. 2.2)

Puc. 2.2. K onpedeneruto eexmopa cxopocmu

Bextop A 7 xapaxtepnayer usmenenue sextopa /' . BEICTPOTa €T0 M3MEHEHNS, T.€.CDEIHSAS CKOPOCTS 32 BpeMs A £ 1
AF
Al _panpannena o cexymeit MM * .

<

C

MIHOBEHHAs CKOPOCTS TOUKH B MOMEHT BpEMeHH £ eCTh

Tlo onpenieenuto nepsoit mpomasozHoit 7 sexrop U Hampasel 10 KacaTe HHOI K TPASKTODHH TOUKH.

TIpH BEKTODHOM 38/AHUN TIOJIOKEHIA TOUIKH:
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(2.4)

Monyms cxopocri (mmsa sexropa D ):

I (2.5)

AHanOTMuHO HAWZEM YCKODEHHE KAK BEKTODHIO BE/MGMHY, XADAKTEDU3YIIIYI GHICTDOTy M3MEHeHUs
‘HaIpasJIeHHs ¥ YUCI0BOTO 3HAYeHHUsl ckopocru: (puc. 2.3).

o(t) ™’

O(t+ At)

Puc. 2.3. K onpedenenuio eexmopa yckopeHus

Cosmeman nauano sexcropos D) OU+AN 4 roe M noctpomy sexcrop AD

CKOPOCTH 32 MPOMEIKYTOK Bpement At. Tora CpeAHee yCKOpeHHe:

, XapaxTepusyiomi uIMeHeHuE
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VeKopenue TOuKH B MOMEHT BpeMeHH ¢ (MIHOBEHHOE YCKODEHHE) TIOJYSHM KAK Ie/ies! IpH yCTpemienun At — O, T.
e

AG _do_dF
at)=lim —
w0 Ar dt df (26

VeKopenue movicu 6 Hexomopuit MOMEHM 6peMeN PasHO npoUsE0dHOti no BpeMeHL Om 8eKMOpa cKopoC Y, WAl
emopo npouseodoti no epement om paduyca —6eKMOpa MONKU @ IMOM MOMEHM BpeMeHiL.

Ouenmapo:
. d 7
ay=—+

la|= ,(x)7+(y)7 a} +a] e

TIpu KPUBOTMHEHHOM BIDKEHIH TOUKH, KOT/IA BEKTOP CKODOCTH USMEHACTCH W SHCTEHHO W 110 HATDABTCHHIO

Bexcrop & yo6mo pasnoxcTs Ha cocrammomHe:

1) - HaNpamIeHHYIO HO KacaTe;bHOH K TpaekTopuH (HanpamieHHe © ); ee HASLIBAIOT MAMZCHYUGALMBIM WA
KacamenvbuM yexopenuex
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Bamerm, uto exuHuHELe BekTopht 1 , T OPTOTOHAMHEL IO ONPE/IEIEHMIO, CNIE/IOBATEITHHO

2,422
al+al=a
n .(2.9)

Tipuvep. Janst ypasHenun deuwicenus mowi 8 naockocmu x y (xoopdunammusiii cnoco6):

x=btccos(eot),  y=dresin(or) (2.10)

(x, y uxosgguyuenmtb , c, e ud 3adansi— 6 mempax, a spema t — e cexyndax, w=m/ k — pad/c).
Onpedeaums:

-ypasHeHue mpaexmopuu mou;

-Haiimu evpasiceniLa DR CKOPOCTIL U YCKOPEHUS MOMKIL, @ MAKCE e KACAMELHOZ0 U HOPMANSHOZO YCKOPEHUA U
-paduye xpususunL 6 coomeememeyowsei ( t = t ;) mowxe mpaexmopu.

Pemenwue.

1. Jlns onpe/ie/IeHyst YDABHEHUs TDAEKTODUH TOYKH MCK/IIOYMM U3 3a/{aHHBIX ypaBHeHHU (2.10) JBIOKeHUs BpeMs ¢ :

i-b

cos(ax)==—, sin(er)= y—d;
¢ e

CIIefioBaTeNBHO,

(2.11)
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3u3-TeopMexanea: TeopeTuseckas vacts k a6 pabote Ne

(OueBUHO, UTO MOJTyYEHHOE ypaBHEHHE HA IUIOCKOCTH ONHCHIBAET 3/AAUNMUMECKY!0 mpaekmopwo . Bomsmas ock
BJUIMIICA PABHA 2C , Mayas — 2¢ . Ecm ¢ = e - To 3/UIMIC CTAaHOBHUTCA OKPY>KHOCTBIO PajiycoM R=c=e ¢ IleHTpoM B
Touke x = b , y= d , 2 €CTH OZIUH W3 TADAMETPOB C W € PABEH HYJIO, TO TPAEKTOPHS GYJET IPE/ICTABNATE CoBOi
OTPe3OK NpAMOH MHHUH.

2. CKODOCTh TOYKH HalifieM N0ee POEKIUAM Ha KOOD/MHATHBIE OCH:

v, :ézfcmsin(mt) o =2 =eacos(wt)

o
Tt voar

7,7
v=Jvl +05.
" (2.12)

3. AHAJIOTHYHO HalifieM yCKOPEHHe TOUKH

d
= dd“; =ce? oty a, ,%wmz sina)

T
= +a;.
9y (213)

Kacatesmsroe yckoperne Haiziem, A epeHIpys 110 BpEMEHH PABEHCTBO

a

n2=ox2+uy2.
Tonyaum
d av a, dv va +va
20 V:Zux x4y, —L, a, = O i
dt dt dt dt v | e

'HopMaJTbHoe yeKopeHue Touiu

I(215)
4. Pajiuyc KpHBH3HBI TDAEKTODHE
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(2.13)
KacaresHoe yekopenue HaiizeM, A4(epeHIEpys 10 BpeMeHH: PABEHCTEO
1)2 =0y 24 vy 2 .
Tonywim
d av a, dv va +va
Dt e GE
it it it it v (214)

'HopMaJTbHoe yeKopeHue Touiu

4. Pajiuyc KpHBH3HBI TDAEKTODHE
p=" 2/ ay.

5. Unc/IOBbE 3HAYEHNA KACATENEHOTO H HOPMATHHOTO YCKOPEHHA 1 DAZIAYC KPHBU3HEL B COOTBETCTBYIOmeH (= t;)
TOYKe TPAEKTOPHH MOXHO HANTH, [IO/CTABUB BCE BEeJIMYMHBI BXOJAIIME B NPABYIO YacTh BhpaxkeHus (2.14), (2.15)
u(2.16) u3 papencrs (2.12) u (2.13), HoACYUTAHHBIE JUIA 1= t;.

Wayuns TeopeTnUecKylo YacTb, 3aKOHCNeKTUpYiiTe B paboyeii TeTpaaun cooTHoweHuA (2.10) —(2.15) 1 nepexoauTe Kk
OMyuYeHNIo BapuaHTa 3anaHus.

( NpoaonxwTs |

But samuTe o mvertew Bpyiizacos Tpurop Cepreesirs (Bixon)

s L —




Исходные данные 
для предварительного расчета и проведения эксперимента
Даны уравнения движения точки в плоскости х , у 

x=b+c sin (ωt), y=d+e cos (ωt),
( x , у заданы— в метрах, а время t — в секундах, ω=π/ k – рад/с). Значение постоянных b , c , e , d и k приведено в табл.:
Вариант 1
	b , м
	c , м
	e , м
	d , м
	k
	t1, c

	5
	5
	5
	0
	1
	4,5


По аналогии, как были получены соотношения (2.10)–(2.15) теоретической части рассчитайте значения компонент скорости υx , υy , и υ , ускорения ax , ay , a , an , aτ, радиускривизны ρ в соответствующей ( t = t 1 ) точке траектории. Рассчитанные данные занесите в рабочую тетрадь.

При t = t 1 :

υx =____ м/с
υy =____ м/с

υ ( по модулю)=____ м/с
ax =____ м/с2
ay =____ м/с2
a ( по модулю) =___ м/с2
an =____ м/с2
aτ =____ м/с2
ρ =____ м
Вид траектории: (Эллипс?) (Окружность?) (Отрезок прямой?) - выбрать одно!
