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KunemaTruka Touku

JIBM>KEHHE TOYKM pAcCMAaTPUBAETCS MO OTHOUIEHHIO K HEMOJBUYKHOM CHC-
TemMe KoopAauHaT. [Ipr 3TOM 3aKOH JBHM)KEHHS] CUMTAETCS 3aJJaHHBIM, T.€. B OO0
MOMEHT BPEMEHH IOJIOKEHUE TOYKH MOXKET ObITh HaljneHo. OCHOBHOH 3amadeit
KMHEMATUKU TOYKH SIBIISIETCS OINPEAEICHUE TPACKTOPHHU JABHKEHUS, CKOPOCTH U
YCKOpeHUs TOYKHU. Eciu ypaBHEHUs JBH)KEHHS TOUKHU 3aJaHbl, TO UX MOXHO pac-
CMaTpUBaTh KaK ypaBHEHHS TPACKTOpUHU B mapameTpudeckoit popme. Ilo ypaBHe-
HUSIM JIBUKEHUS MOXHO TAaK)K€ HAaWTH CKOPOCTh M YCKOPEHHWE TOYKH B IPOU3-
BOJIBHBII MOMEHT BPEMEHH.

ILiockoe nBUKEHME TBEPAOIo Tejia

JIBr>KeHHE TBEpPIAOro TeJla Ha3bIBAeTCsS IUIOCKUM, €CIM BCE TOYKHM Tesa
JIBUXKYTCS B IJIOCKOCTAX, MapaJUIeIbHBIX HEMOABHMKHOM MIOCKOCTH. OCHOBHOMU
3aja4eil MIOCKOTO ABHMXKEHUSI TBEPAOIO TeJa SIBJISIETCS OINpEeaeIeHUe KUHEMATH-
YECKUX XapaKTEPHUCTHUK Teja (CKOPOCTh U YCKOPEHHUE MOJIIOCA, YIJIOBas CKOPOCTh
U YIJI0BO€ YCKOpEHHE IUIOCKOW ¢urypsl). Ilpu ompeneneHun cKOpocTed TOUEK
TeJia MOKHO BOCIIOJIb30BaThCS TEOPEMOM O CIOKEHUU CKOPOCTEH, OO TeopemMoi
O MPOEKIUIX CKOPOCTEeH, TMOO METOJOM, OCHOBAHHBIM Ha MOHSITUM O MTHOBEH-
HOM LIeHTpe ckopocTeil. Hanbonee nmpeanoyTUTENbHBIM SIBJISIETCS MOCIEAHUN Me-
TOJ (€CIM €ro MOXXHO IPUMEHUTH [T PEUIeHHUs] KOHKpeTHOU 3afgaun). [Ipu onpe-
JEJICHUU YCKOPEHUW TOYEK IIOCKON (UTYyphbl yJI0OHEEe BOCIOJb30BATHCS TEOPe-
MO O CJIOKEHUH YCKOPEHUM.

CJi0xkHO€ IBUKEHHE TOYKH

JIBUKE€HHE TOUYKH MO OTHOUIEHUIO K HECKOJIBKHUM CUCTEMaM KOOPAWHAT Ha-
3BIBAIOT CJIOKHBIM. B cilyyae AByX CUCTEM KOOpPJAMHAT OJHA SIBISETCS OCHOBHOMU
(HemoABMXKHOM), a Apyras — MOJABUXKHOU. J[BM)KEHHE TOYKM MO OTHOIICHUIO K
MOJIBM)KHBIM OCSIM Ha3bIBA€TCS OTHOCHUTEJIHLHBIM, a M0 OTHOIICHUIO K HEMO BH K-
HBIM — a0COJIOTHBIM (CIO0KHBIM). J[BM)KEHUE TTOJBUKHBIX OCEH MO OTHOIICHUIO K
HETOJBUKHBIM HA3bIBAETCS MEPEHOCHBIM. OCHOBHOW 3aJjaueil CI0KHOIrO JIBUXK€-
HUSI TOYKU SBJISCTCS OMpPECICHNEe KNHEMAaTUUEeCKUX XapaKTePUCTUK aOCOITIOTHO-
r0 ¥ COCTAaBJISIIONMINX ABMKEHUM. Tak abCOMOTHAsI CKOPOCTh TOUYKU paBHA T€OMET-
pUUYECKON CyMME OTHOCHTEIBLHOU U TIEPEHOCHON CKOpPOCTE, a aOCOM0THOE YCKO-
pE€HUE — F€OMETPUUYECKON CYMME OTHOCHTEIBHOTO, IEPEHOCHOTO U KOPUOJIHUCOBA
YCKOPEHHUM.



Taoauna. Ucxoanbie 1aHHBIE®

Ludpa A |B | B | W || H |IL|C |V ILILD,
mudpa B | T, | X | K O| P | T |XIL| BLb,D,
A |3 q | 10,4
15 ((;I’df_Mf‘) 3|45 |1 |2]1]6]|2]F¢6 4
21 | bwm |08[09[07]06]|05]|07]|06]|10]|08]| 09
3-1 |]AM]/4B|| 0,6 |0,65| 0,5 |0,55| 0,6 |0,65| 0,4 |0,45| 0,3 | 0,35
4-5 | o, pan/c | 0709 |06]10]08|07|09[06]|10]| 08
51 | t,c |145| 14 (135|113 [1,25] 1,2 |1,15] 1,1 [1,05| 1,0

VYpaBHeHus nBrxeHus Touku A (puc. 1)

Jlist cxemar 1
Jl1st cxeMbl 2

st cxem 3, 4

Jscxem 5,6, 7u 8

Pa3zmeprl mexaHusma

s cxem 1, 2
Jist cxem 3, 4
s cxem 5, 6

s cxem 7, 8

* Micxo/lHbIE TaHHBIE OMPEACIIAIOTCS N0 MIATU3HAYHOMY UPY.

y(t) = b sin(ot).
X(t) = b sin(ot).
X(t) = b (ot — sin(ot)),
y(t) = b (1 — cos(wt)).

X(t) = b cos(wt),
y(t) = b sin(wt).

14B| = b.

|0.4| = b, |4B| =5b.

|04| =b, |4B| = 5b.

|04| =b, |4B|=5b, |0,B| = 2b.

BapuanTtsl 7 1 8 — NOBBIIIIEHHOM CJIOKHOCTH.
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Ilepedyensb TeM U BONPOCOB, 3HAHHE KOTOPBIX HEOOXOTUMO
NP BBINOJTHEHUH 321aHUS

Tema. KuneMaTnka TOUKH
Bonpocs! k 3agannio Ne 4

1. Cnocobwl 3a0anus 08UNCEHUSI MOYKU.

2. Ckopocmb mouku npu KOOPOUHAMHOM CHOCO0OEe 3a0aAHUSL OBUNCEHUSL.
3. Yckopenue mouxku npu KOOpOUHAMHOM CHOCOOEe 3a0aHUSL OBUNCEHUSL.
4. Ckopocmb moyKu npu ecmecmeeHHOM Cnocobe 3a0anus 0BUNHCEHUS.

5. Vexkopenue mouxu npu ecmecmeennom cnocobe 3a0aHus 08UNCEHUSL.

Tema. ILnockoe nBUKEHHE TBEPAOIO TeJa
Bonpocs! k 3aganuio Ne 5

Ckopocmb mouku mena npu nI0CKOM O8UNCEHUU.

Teopema o crnoxcenuu ckopocmetl.

Teopema o npoexkyusx ckopocmei Ha 0Cb, NPOXOOAWYI0 Yepe3 08e MOUKU.
Menoeennviii yenmp ckopocme.

Yckopenue mouku mena npu niockom 08udiCeHUU.

AN

Tema. Ci10:KkHO€ IBHKEHHE TOYKH
Bonpocsl k 3aganuio Ne 6

1. Omuocumenvras, nepeHocHas u abCoaOMHASL CKOPOCUL.

2. OmuocumenvbHoe, nepeHoCHOe U ADCONIOMHOE YCKOPEHUSL.

3. Hanpasnenue kopuonucosa yckopeHusl.

4. Benuuuna Kopuoaucosa ycKkopeHus.

5. Venosus, npu komopwlx eiuduHa KOpUOIUCOB8A YCKOPEHUsL PABHA HYIO.



3apanue Ne 4. OnpeaenuTh CKOPOCTh U YCKOPEHHUE TOUKH.

1. 3anuceiBaeM ypaBHEHUS JBUKEHUS TOUKHU.
Yxka3zanue. B coomeemcmsuu ¢ 3a0aHHbIM 8APUAHMOM 3ANUCATNL 0EKAPMO-
86l KOOpOUHamvl mouxku A kax pynkyuu epemenu (puc. 1).

2. Haxoamm CKOpOCTh TOUKH.
Ykazanue. Haiimu npoexkyuu cKOpocmu moyKku Ha OCU HenoO8UNCHOU 0eKap-
moeou cucmemvl KoopouHam. Haiimu mooyns ckopocmu.

3. Haxoaum yCKOpeHHUE TOUKHU.
Ykazanue. Haiimu npoexkyuu ycKopeuusi mMOYKU HA OCU HENOOBUNCHOU
oexapmosou cucmemvl Koopounam. Haiimu mooyns yckopenus.

4. BeruucisieM KHHEMaTHUCSCKHUE XapaKTCPHUCTUKU JABHUKCHHA TOYKU.
Ykaszanue. Bviuuciums noJjlooficerue, cKkopocmos U yCKOpeHue moudKu 0151 Mo-

Menma epemenu 1.

5. BerunciisieM KacatenbHOe U HOPMaJIbHOE YCKOPEHUS TOUKH.
Ykazanue. /cnonvzosamsv 3a6UcumMocmu KacamenbHo20 U HOPMAIbHO20 )C-
KOpEeHUli MOYKU Om HNPOeKyull CKOPOCMU U YCKOPEHUs HA OCU O0eKapmosoll
cucmembl Koopouwam. Buluuciums xacamenvHoe u HOPpMANbHOE YCKOPEHUs.
0J151 MOMeHma eépemenu t;.

6. Haxomum TpaeKTopuio IBMKCHHS TOUYKH.
Yka3zanue. 3anucams ypagHeHus mpaekmopuu 8 napamempuieckou gopme.
IIposecmu eviuucnenus ons npomedicymra epemeru om wyis 0o t (t>ty).

7. IIpoBOAMM MOCTPOEHHUS.
Yka3zanue. Cmpoum ¢ macwmabe mpaekmopuro ogudxcenuss mouxu. Ilokazvi-
8aem noodceHue MouKu Ha Mpaekmopuu 8 momenm gpemenu t1. Obs3amenvHo
YKa3vleaem mouky Hawania u Hanpaegienue osudcenus (1 = 0). Cmpoum sexmop
CKOpOCMU U YCKOPEHUsl MOYKU, A MAaKdice COCMABIsowue KacameibHo2o U
HOPMAIbHO20 YCKOPEHUIL (8 COOMBEMCMBYIOUUX MaAcumadax) 0ns 3a0aHH020

MOMeHma 6pemMeHu tl.



3aoanue Ne 4. Peuenue



3aoanue Ne 4, Pewuenue (npooonsicenue)



3apanue Ne 5. OHpC,Z[CJII/ITI) KHMHEMATHYCCKUEC XapPaKTCPHUCTUKH IINIOCKOTO MEXaHU3MaA.

1. M300paskaeM IIJIOCKUN MEXaHU3M.
Yka3zanme. B coomeemcmeuu ¢ 3a0aHHbIM 8APUAHIMOM HOKA3AMb 8 MACUIMA-
be mexanusm (puc. 1) ons momenma epemenu t;.

2. [Toxa3bIBaeM HampaBlIECHUSI CKOPOCTEH TOUEK 3B€HbEB MEXaHU3MA.
Ykazanmue. [loxazamo ckopocmu mouex A u B ona coomeemcmeyiowezo no-
JIOJHCEHUSL MEXAHUIMA.

3. OnpenensieM MOJOKEHUE MTHOBEHHOT'O LIEHTPA CKOPOCTEIA.
Yxkazanuue. Hatimu nonoosicenue MCHOBEHHO20 YeHMpa CKOpOocmeli 01 36eHa
AB, cosepwarowezo niockoe ogudicenue. Eciu MeHOBeHHbIN YEeHMP CKOPOCMell
36ena AB He cywecmeyem, mo 80cnonb3o08amovcs Opy2umu cnocobamu onpeoe-
JIeHUSI CKOpOCmell MOYeK MeXaHusmd.

4. TlokazpiBaeM HamMpaBJIEHHUS YIJIOBBIX CKOPOCTEH 3BEHHEB MEXaHU3MA.
Ykazanue. [lokazameb Hanpaenenus y2i08biX CKOPOCMEU 36€HbEE MeXAHUIMA
u ckopocms mouku M.

5. IIpoBOAMM BBIYMCIIEHUE CKOPOCTEM.
Yxka3zanme. Boiuuciume yenogvle CKOpOCmMuU 6Cex 36eHbe8 MEeXAHUsMa U CKO-
pocmu mouek B u M.

6. [Toxa3piBaeM HampaBJICHUS YCKOPEHHUM TOUYEK MIOCKOTO MEXaHU3MA.
Yxka3zanme. 3a nonroc npunsames moyuky A u nocmpoums MHO20Y201bHUK
8EKMOPO8 YCKOpeHull 0I5l onpeodeieHus YcKoperus mouku B.

7. IIpoBOIMM BBIYMCIIEHUE YCKOPEHUM.

Yxkaszanme. Boiuuciume yckopenue mouku B, yenosoe ycxkopenue zsena AB u
yckopeHnue mouku M.

10



3aoanue Ne 5. Peuienue
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3aoanue Ne 5. Pewwenue (npooonsicenue)



3apanne Ne 6. OnpenenuTh aOCOTIOTHYIO CKOPOCTh U a0COIFOTHOE YCKOPEHUE TOUKH.

1. OnpegensiemM NOJ0KEHUE MEXAaHUYECKON CUCTEMBI.
Yka3zanume. [lonoscenue mexaumuyeckou cucmemsl (puc. 1) onpederumsv O0ns
Momenma epemenu ty, ucnonvzysa ypaguenus ogudscenuss mouxu A. Cuumams,
umo mouka M cosepuiaem omnocumenvHoe osudicerue 80oab npsamoi AB, a no-
nodicerue mouxku M 6 momenm epemenu ty 3aoano (cm. maoi.).

2. Iloka3pIBaeM IOJIOKEHNE MEXAHUUYECKOM CUCTEMBI.
Yka3zaume. [loxazams Ha pucynke 8 macuimabde NONOJHCEHUEe MeXAHUYECKOU
cucmemul 8 MOMeHm epemenu t;.

3. OnpenensieM NEPEHOCHYIO0 CKOPOCTh TOUYKH.
Yka3zanue. /[1a momenma epemenu t, Haimu nepeHocHyl0 cKOpOCHb MOYKU,
MblceHHo 3akpenus moyky M.

4. OnpenensieM OTHOCUTEIIBHYIO CKOPOCTh TOUKH.
Yxa3anue. /[ momenma epemenu t; ulOpams Hanpaenienue OmHOCUMENbHOU
ckopocmu mouxu M. Beauuuny smoii ckopocmu npuHame pagroll 6eludune ne-
PEHOCHOU CKOPOCU.

5. Iloka3bIBaeEM BEKTOPBI CKOPOCTEM.
Yka3zaumue. [loxazame Ha cxeme MexaHUYeCKol cucmembvl 051 MOMEHmMa speme-
Hu t, Bexkmopvl omuocumenbHoll, NnepeHOCHOU U AOCONOMHOL CKOPOCMELL.

6. OnpepensieM abCOMOTHYIO CKOPOCTh TOUKH.
Yxa3anue. /[[na momenma eépemenu 1ty Haumu mo0yib abcoromHol CKopocmu
mouxu M.

7. OnpenensemM NEPEHOCHOE YCKOPEHNE TOYKH.
Yxa3anue. /12 momenma epemenu ty Haiimu nepenocroe ycKopenue, MulCleH-
HO 3axpenus mouky M.

8. OmnpenensaemM OTHOCUTEIBHOE YCKOPEHUE TOUKH.
Yxa3anue. /11 momenma epemenu Y, Hatimu HanpasieHue OMHOCUMENLHOO0
yekopenuss mouku M, yuumoigas, umo 0sudiceHue mouku 3ameodnenHoe. Benuuu-
HY 9M020 YCKOPEeHUs NPUHAMb PABHOU BeIUYUHE NEPEHOCHO20 YCKOPEHUS.

9. OnpenensieM KOPUOIUCOBO YCKOPEHUE TOUKH.
Yxa3zanue. /[is1 momenma epemenu t Haiimu Kopuoaucoso yckoperue mouxu M.

10. I[Toka3piBaeM BEKTOPHI YCKOPEHHUIA.
Yxka3anue. [loxazamob Ha cxeme mexanuueckou cucmemvl OJisk MOMEHMA epeme-
HU 1y 6exmopwvl omHOCUmMenNbHO20, NEPEHOCHO20, KOPUOTUCO8A U AOCOTIOMHO20
yckopenuti mouku M.

11. Onpenesnsiem aOCONIOTHOE YCKOPEHUE TOUKHU.

Yxka3zaumue. /11 momenma epemenu ty Hatimu mMo0yib abCOOMHO20 YCKOPEHUS
mouxu M.



3aoanue Ne 6. Pewwenue



3aoanue Ne 6. Pewuenue (npooondicenue)*

* JlomyckaeTcs opopMIeHHE KOHTPOJIBHBIX JOMAITHUX 3aJaHuil Ha nuctax popmara A4
B cooTBeTcTBUU ¢ TpeboBanusmu CTII | —Y — HI'TY — 2004.



CIIPABOYHBII MATEPHAII

K 3aganuro Ne 4.

CKOpOCTb TOUKH \7=VXi_+VyJT, V=X, V, =Y, VZ,/VX2+Vy2.

y
_ = Y G _ 2 2
YckopeHue Touku a = ayl +ayj , =X, ay =Y, a= ,/ax +ay .
Kacarenbroe yckopenne a. = €, a, +Vya, JV , €TTV P

HopmansHOe yckopeHne @, = |any —Vyax| / V.

K 3apanuro Ne S.

TeopeMa 0 CIIOXKEHUU CKOPOCTEM

Vg =Va+Vga, Vga =®x 4B, Vga=o|AB|.
Teopema 0 IPOEKIUAX CKOPOCTEN

G :13 =¥, :13 -

3a moroc NMPUHAT MTHOBEHHBIH 1eHTp ckopocteit C, , Toraa

\TB :\TBCV' VBCV :axBCj\/, VBCV :(D‘Bcj\/ ‘

Teopema 0 CII0)KEHUH YCKOPEHUN

Ag = A, + g% +3gh, ags =©xVga, a8 = 0?| AB|, agh =ExAB, agh =¢| AB|.

K 3aganuro Ne 6.

AGcomoTHast ckopocts Toukn  V, =V, +V,.

AOGCONIOTHOE YCKOPEHHE TOUKH A, = a +3dg +agor -

KopuomucoBo yckopenue .oy =20 xV,.



