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Kunemamuueckuit ananus dgusicenus mouxu

Llenb 3a1a4n: OCBOGHHE METOMKH AHATHTHIECKOrO HCCIIEIOBAHHS KHHE-
MATHKH TOYKH.

Iocranoska 3anaun

JlBikeHne TOUKH 3a7aHO yPaBHCHMAMH B JICKAPTOBBIX KOOPIMHATAX:
x =it), y =().

1. TpeGyeTcs ONpenennTs ypaBHEHHE TPACKTOPHH, MOCTPOHTH TPACKTO-
PHIO JBIDKEHIA TOYKH.

2. HaiiTi n0/0KeHHE TOUKH B MOMEHT BPEMEHH /1.
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3. BLIMHCATS CKOPOCTS TOUKH B MOMCHT Bpemeni f,. M300pasuTs mex-
TOp CKOPOCTH Ha pUCYHKe.

4. BOIUUCIHTE YCKOPEHUE TOUKH B MOMEHT BpemeH f. H306pasuTs Bex-
TOP YCKOPEHUS! Ha PUCYHKE.

5. BIMUCIHTL KACATE/BHOC H HOPMATBHOE YCKOSHH, PAZHYC KpUBH3HEI
TPAaeKTOPHU B MOMEHT BpeMeHH 7). F306pa3uTh BEKTOPBI KacaTebHOIO U HOp-
MAILHOTO ycKopenii Ha pucytke. OTMCTHTS UCHTP KpUBH3HbI TPACKTOPHH —

a“d
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»
N 3. BANHCIITS CKOPOCTS TOMIGH B MOMCHT BpeMestu 1, Hso6pasuTs nek-
Top cKopocTH Ha pucyHke.
I 4. BAIHCIINTS YCKODEHIE TOWKI B MONEHT BpeMei . Hao0pasuTs ne-
‘Top yeKoperis Ha prcyHKe.
5. BHUHCINTS KACATEISHOE H HODMAIHOE YCKODEHIS, PAYC KDHBILSHE
= TDACKTODHH B MOMERT BpEMERH 11, M30SDAHTS BEXTODH KACATENLHORO H HOD-
MATLHOTO yeKoperuii Ha picyike. OTMETITS LEHTP KPHBIIHEL TPCKTOPHH —
L Touy C.
Jlaisie q1s peumenns sanaun npusexensi b 1aon. K1. Bapuant sazanis
BLLTACTCR NPEIIOAABITEICH.
é TaGmama K1
Ne x=f(t) ¥ =folt) T
0 Tsin Gy | Zeos Gr2N T
1 4 of 1
2 cos (w/4)F sin (W4)F 2
A4 3 3sinat 2cos2 1
4 4sin (=20 2 cos (@/2)t 3
5 a-2F 1573t 1
6 2081 asin 3 2
7 Scos (@) | 2sin (ua)+l 1
8 2 cos () 3 cos (@)t 2
9 St3cos (@2 | dsin @2y 1

Hpusep swnonnenus sadawu K1

Jlaist ypaBHenis ABIKEHHS TOUKH B IIOCKOCTH x 7 x = dcos(/2)t
= 3sin(@/2); (x. y ~ b caTHMETPAX, £~ B CeRYHAEX).

Onpenenurs ypassenme Tpaektopun. TlocTpOKTS TpackTopHio, HaitT
OOAKEHYE TOUKH Ha TPAEKTOPHI B MOMCHT BpeMeHH 1= 1¢. BHaneTHTS Ko~
POCTS H YCKOpEHHe, & TAKIKE KACATETbHO, HODMATHHOE YCKODCHILS TOUKH H pa-
JMye KpuBisHS: TpacKTOpWH u1s = | ¢. W30GPasHTE BEKTOPH CKOPOCTH M Yo
KOpEHI, & TAKAKE KACATETBHOTO H HODMATHHOTO YCKOpeHWH & 3anasii Mo-
R—

Pemenue
1.JL1% OTpEIIeHHS TPACKTODHH HACHIS TONKH 3 JAAAHHBIX YpasHerHii
ABIOACHIS HCKIIOIN BpENS £
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0
'VHTHBAR, UTO Tt SHAKOM (CHHYCA» H (KOCHHYCE OTMHKOB Yros, Boc-
nomsayenes dopuysoi
L] s+ codam
C 910/ e840 13 YpaBHEHHI ABIDKCEHILS BHIASHM B SBHOM BHAE ITH yHic-
=
i
% cos (w2) t=xAh; sin (W2) £ =y,
BosBe/ten B KBAIDT 7eBBIC H IDABSIE SACTH YDABHEHHH, JATEM HX CHORHA.
& OKORUATENSHO MONYHN  YABHEHHE TPAEKTOpHH
N6+
KOTOpOE SBIACTCA ypaBHeHHeM drca ¢ monyocam 4 o; 3 o (npun. 4,
puc. K1),
2
s

2. Haliem nonoerme ToukH Ha TpackTopii 1pi £, = 0.5 c.
T0GH! ONPEETHTE TIOTOACHHE TOMKH B KaKOFi-TO MOMEHT BPEMEHH, HAZO 9TO

PN TIO/ICTABHTS B SAIAHHHIE YABHEHHS BHCKEHIS.
Mpun=05c

pel

1 = doos W4 = deos 45° =45 V2 =2820

i=3sinad =212 cn.
3. Ompeneisen CKOPOCTS TOUKH 110 IPOSKIISM Ha KOOPIMHATHELE OCH
V. = d fdt = -2sin(a/2)t;

V=dy /dt =3(af2) cos(w/2)t.

Tpun=05¢
V= -2msinds® =~ 2 =-443 e

V= 3(2) ng =3320we;

5,53 ewe.
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] N

Ha pucysce Vi, 1 ¥, io6paxaen s uacurrate py = 1(222) ¢ yuerou
c

3HaKA TIPOCKIMH, TIDH STOM CKOPOCTS TONKH OTAHA GHITS HATDANIEHA 110 K-
carenHoli k TpackTopHH wIACHIS TouKI (3. i 4, pic. K1).
4. Onpetensen YCKOPEHHE TOUKH 10 MPOCKLISM HA KOODMHATHBE OCH.

Wo=dV, /dt = d'x /df* = cos(n/2)t;
Wy=dV, /dt = dy fdF* =~ 3 Asin(a/2)1.
pun=05c
V2

Wi =—sinds® =3,14° 6.9 ewlc’;

2
V2

Wiy 34sindSe=—(3/4) 3,147 22 =5 23 ew/c’;

A

MsoGpaaen W, u W, ua puc. K1 npw. 4 » acurraGe.
>

Z(f:ulf: )

[

.65 e,

pi onpesenesn sexropon 7 ¥ rpadiucckin cnocoBom #ato mpo-
€KUM STIX BEKTOPOB Ha OCH X W ¥ OTKIAISIBATS 13 TOKH M B OpeAEICHHOM
MaCUITaGe, & JATEM HA STHX NPOSKLUSX KaK Ha COCTABIAIOIIEX CTPOHTS IPAMO-
rOUISHMKi, JAFOHATH KOTOPAIX 1 GY YT ONPEACAATS 5T BEKTOPS (e, pis. 4,
puc. K1),
5. OnpeEIAEM KACATEBHOE 1 HOPMATHO YCKOpEHHS.
Kacarensioe yexopertie naxoxust 1o dopuye
Vil 4V, W,
W=V fdt = ==Y

Mpun=05c

= (4.43(-6,9)+3,23(=5,23))/5.53 = 2,38 exi’.

Kacaresbhoe YCKOpeHHe HATPABIEHO KAk H CKOPOCTS 110 KACATETBHON K
Tpackropu. Kacatelsas och HANDARISETCA N0 KACATENSHO K TpACKTODHH
38
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ABIEKCHUA TOUKH B CTOPOHY HONOKUTEILHORO OTCUCTa KPHBOIMHEHHOT KOOD-
T, Kacatessioe YCKOpEHHE IOTYIOcs HOMOKMTENBHN, IO O3HIAET,
T KaCATEbHOE YCKOEHIE HATIDARIEHHO B Ty KE CTOpOHY, UTO H CKOPOCTh
HTOKA COBEPLIAET YeKOpeHHOE ABICKEHHE

Wy = W2 — () = JT48-5,66 =831 ewlc®
HOPMATLHOC YCKOPCHHE HANDARICHHO 10 HOPMATH K TPACKTOPHH JBHACHHS
TONKI K EHTDY KPHBI3HS 7Ol TPRCKTOpIIA

6. OnpeeIAeM PATHYC KPBHSHH! TPACKTOPHH B MOMHT BEMEHH 1y
bl = s0sum3 =368 o
Wy
Pajtiyc KpHBIGHSE Py OTKIAZBIBACM OT TOKH My 110 HOPMATH K TPAEKTODHH.
Tlph 5TOM HAXOZUM TIOTOACHHE UEHTPA KpHBHSHS TPAEKTOpiH — TO'KY C.
(ev. npwn. 4, prc. K1)

05¢

2. KiHEMATHK 110CKOT0 ABUACHIA TBEPIOTO T

Tlph H3yseHHH STOTO PasIEna HATO YMETH ONEACIATS MHHEHHYIO CKo-
DOCTS 1 TIOTHOE YCKOPEHHE TOUEK THEPIOTO TEa, COBCPUITONIETO BPAMEHHE
BOKPYT HETOTBIAHOIi 0CH (BPAUATENSHOE ABICKEHIE), C MOMOUIIO YIIOBHIX
APAMETPOB BpALICHHS Tea: Yr080li CKOPOCTH YIIOBOTO YCKOEHHS .

VEn0Bas CKOPOCTS  30GPaKaETCs Kpyriioli CTpeKON BOKDYT OcH 1 o~
Ka3HIBAET HANpABTEHHE BpAIEHIS Tena. TIpH YCKODCHHOM BPAUICHIN KDYIIHE
CTpeTKH YII0BOfi CKOPOCTH ®  YTIIOBOTO YCKOPEHIS & COBIATAIOT 10 HANaB-
€HHI0, & NIpH 3AMEVICHHOM — HANDABICHS! TPOTHBOIOTOAHO.

‘TpacKTopHeli ABIDKEHIS TOUKI SBIAETCH OKPYAHOCTS, PATHYC KOTOOi
(7) panen xpaTualitienty PACCTOHIIO OT HAAHHON TOUKH 20 OCH BPALIEHHS Te-
na (naee panmye spaesis).

Moy Bextopa munefinoli copocTi onpeenseres no opaysie:

V=or.

Bexrop 77 manpasien o kacaTensHol K TPACKTODHI HIH IEPTIEHIIKY-
pHO pamycy BpamenHs B Hanpaneni Yr1080ii ckopocTH © Tera. Tlomoe
yexoperme TouKH
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