MNOCKOE ABMN>XEHWE TBEPOOIO TENMA

3apgaHue K.3. KnHemaTuyeckunii aHanms3 MI0OCKOro mMexaHusma

HailTn Ans 3af4aHHOro MONOXKEHUs MexaHu3Ma CKOpPOCTUM U YCKOpeHus
Touek B a C. a TakXe YrloBYH CKOPOCTb U Yr/0BOe YCKOpeHue 3Be

CxeMbl MexaHVU3MOB MoOMeLlleHbl Ha puc. 73— 75, a Heobxoaumble AN
pacyeTa fdaHHble npusedeHbl B Tabn. 25.

Tabnuua 25
Homep .
Pa3mepsbl, cM 0'0A, §i, ron, ~n, an,
BapunaHTa
(pwic.
73-75) OA r AB AC pap/c pan/c pag/c2 cm/c cm/c2
1 40 15 8 2 - 2 - -
2 30 15 - 8 3 - 2 -
3 - 50 - - - - - 50 100
4 35 - - 45 4 - 8 - -
5 25 - - 20 1 - 1 - -
6 40 15 - 6 1 1 0 - -
4 B - 75 60 5 - 10 - -
8 - - 20 10 - - - 40 20
9 - - 45 30 - - - 10
10 25 - 80 20 1 - 2 - -
n - - 30 15 - 10 0
12 - 30 20 - 20 20
13 25 - 55 40 2 - 4 -
14 45 15 - 8 3 12 0
15 40 15 8 1 - 1
16 55 20 - 2 - 5 -
17 30 - 10 - 80 50
18 10 - 10 5 2 - 6 -
19 20 15 - 10 1 25 : ]
20 - - 20 6 - - - 10 15
21 30 - 60 15 3 - 8 - -
2 35 - 60 40 4 10
23 - - 60 20 - - 5 10
24 25 - 35 15 2 3 -
25 20 - 70 20 1 - 2 - -
26 20 15 - 10 2 12 0 - -
27 - 15 - 5 - - - 60 30
28 20 50 25 1 - 1 - -
29 12 - 35 15 4 - 6 - -
30 40 - - 20 5 — 10

MpumeyvaHune, woa v eOA — yrnosas CKOpoCTb U Yr0BOe YCKOpPeHWe KpusoLumna
OA npu 3agaHHOM MOJIOXKEHMN MeXaHM3Ma; al — YyrnoBass CKOpPOCTb Kojieca | (I'IOCTO—
fAAHHas); Ho n ag — CKOpPOCTb M ycKopeHue Touku A. KayeHue Konec npoucxoauTt 6e3
CKO/b>XeHus.

Mpumep BbINONMHEHUA 3afgaHuUN. [laHO: cxema MexaHusma B 3afaH-
HOM nonoXkeHun (puc. 76); ncxogHble AaHHble (Tabn. 26).

Tabnmuya 26
Pasmepbl, M
OA AB AC Lwion >paa/c ton, pan/c2
10 60 20 15 2

PeweHwne. 1. OnpegeneHve CKOPOCTEN TOYEK W YINOBOW CKOPOCTMU
3BeHa (puc. 77). Bblumcnsem MoAynb CKOPOCTWM nanbua A KpusoLuuna
OA npu 3af@aHHOM TMOJIOXKEHNUN MeXaHn3ma:

un = a)oA -OA.
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CKOpoCTb TOYKM A neprieHAVKYyNsAspHa KpusoLIUMy
OA. CkopocTb non3yHa B HanpaBneHa no BepTukanu.
MrHoBeHHbIli LeHTp ckopocTeli PAB waTtyHa AB Haxo-
OUTCA B TOYKe MepecevyeHUs MeprieHanKynsapos, rnpose-
OEHHbIX N3 Toyek A N B K NX CKOPOCTAM.

Yrnosasa cKopocTb 3BeHa AB

UAB = Va/APab.

Moaynn ckopocTeii To4yekB un C

vb = nAs mBPas/ VC = ujab mCPas-

PacctoAHuAas APas, BPas W CPas OMNpenensdoTcad U3 pacCMOTPeHUA
TpeyroibHNMKOB ABPae U ACPAB-

APas —52,0 cwm; BPas = 30,0cMm; CPas — 36,1 cm.

B cooTBeTCTBUM C 3TUM va — 150 cm/c; bIAB — 0,29 pag/c;
vb = 8,7 cm/c; vc = 10,5 cm/c.

BekTop VCc HanpasneH MeprneHAnKynsspHO oTpes-
Ky CPae B CTOPOHY, COOTBETCTBYIOLLYIO Hanpasne-
HUIO BpalleHnsa 3BeHa AB.

Ana npoBepKu onpegennm CKOPOCTb TOYKU B
aopyrmm cnoco6om. Bocrnonb3dyemcsi Teopemoi o pa-
BEHCTBE MPOEKLUM CKOPOCTEN TOYeK Ha OCb, MpoBe-
OEHHYI0 4Yepe3 3TU TOUKMU.

HanpaBum ocb X BpAONb wWwatyHa AB B Hanpa-
BNeHUn or B Kk A.

Nmeem VA cos(h4, x) = vb cos(ub, i), wnan, Kak
BUAHO W3 puc. 77,

va cos 60° = vb cos 30°.
Puc. 77

OTcroga
vb = 8,7 cm.

MonesHo y6eAuTbCA, YTO M HaWfeHHas paHee CKOpPOCTb Touku C ygo-
BNeTBOpPSeT 3TOW Teopeme.

2. OnpefeneHne YCKOPeHW i TOYEK W YINOBOTO YCKOPEHUs 3BeHa
(puc. 78). YcKopeHUe To4kM A cKnafblBaeTCA U3 BpaliaTenbHOro v LeH-
TPOCTPEMUTENBHOTO YCKOPEHWIA:

5a =0 a + a”; aA = e0n «OA\ aA = lon'OA.
CornacHo TeopeMe 006 YCKOpPEHWUAX TO4YeK MNOCKOW urypbl,
oa = aA'+3aB + 34B,
unm
SB=aa+ aA+ aAsB+aAs- (1)
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LleHTpocTpeMunTe/lbHOE YCKOpPEHME TOUKM B BO Bpalw,aTensHOM [ABudke-
HUM waTtyHa AB BOKpyr nonwca A

aAB = WWAB -AB.

Mo npuBefeHHbIM hopMynam BblIYUCASAEM:
an=20,0 cm/c2; anr=22,5 cm/c2; aAB~5,0 cm/c2.

BekTtop Op HanpaBneH oT J1 kK O. BekTtop a\ nepneHANKynsipeH
BekTOopy Of M HanpaBneH MNPOTUBOMONOXXHO WA (BpaljeHue KpusoLumna
OA — 3amefanieHHoOe).

BekTop @&AB HanpasneH oT B Kk JI. UTo Kacaetcs

EYba* ycKOpeHMA aB TOYKM B © BpalwaTenbHOro yckope-

HMSA OfB, TO N3BECTHbI TONbKO IVUHUWN AENCTBUSA 3TUX
BEKTOPOB: aff — MNO BepTUKanu BAONb Harpasnsiio-
wmx non3yHa, aAB — nepneHaukynapHo AB.

3ajafvMcsa NMPOU3BOJbHO WX HanpasieHUAMU Mo
yKasaHHbIM /AMHUAM (puc. 78, a). 3TU YCKOpeHusi
onpefenum u3 ypaBHeHWI NpPoeKUWMiA BEKTOPHOro pa-
BeHCTBa (1) Ha ocu KoopauHart. 3Hak B OTBeTe Mo-
Kas3blBaeT, COOTBETCTBYeT NN UCTUHHOE HarpasfeHue
BeKTOpa MPUHATOMY NpuU pacyete.

BbibpaB HanpaBneHue 0Celi X W Yy, KaK nokasaHo
Ha puc. 78, I, nonyyaem:

Qo cos30 = —aB cos60° +aAB cos30° + aga! Ne

aB cos 60° = a\ cos 30° + cos 60° + aAB. (3)

N3 ypaBHeHUA (2) Haxogum

aB = 16,7 cm/c2.

YckopeHMe aB HanpaBfeHO, KakK MoKas3aHo Ha
puc. 78, a

N3 ypaBHeHUa (3) nony4vaem

ane = -20,2 cm/c2.

Puc. 78 HanpaBneHne agB nNpoTUBOMNONOXXHO MOKa3aHHOMY
Ha puc. 78, a
YcKkopeHue aB W BCe ero cocTasaslWue € Yy4eTOM WX WUCTUHHBIX
HanpaBneHWi i 1 MacwTaba NokasaHbl Ha puc. 78, 6.
Yrnosoe yckopeHue wartyHa AB ¢ yyetom TOro, 4yTto 3gecb aAB
anrebpavyeckas BenMuuHa, onpejgenserca no gopmyne

fas = IaAB I/AB
Bbluncnasa, Haxoaum
cas - 0,34 pap/c2.
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HanpaBneHue yckopeHus &AB oTHocUTenbHO nonwca A onpejensert
Hanpas/ieHe YrnoBoro yckopeHusi egn. 34ecb noj HarnpasjieHUWEM Yrno-
BOrO YCKOPEHMA TMOHMMaeTCA HanpaBneHue [AyroBoiW CTpenku, KOTopoe
npu yCKOPEHHOM BpalleHUn 3BeHa coBMagaeT C HanpabBNeHWEM ero Bpa-
LeHns, a npu 3ameaseHHoOM — TMPOTMBOMNONOXHO eMy. B gaHHOM cny4dae
yrnoBoe YCKOpPeHWe MPOTUBOMONOXKHO Hanpas/ieHUIO BpalieHUsa LiaTyHa.

Onpegennts aB N “[AB MOXHO U rpauyeckn — MNOCTPOEHMEM MHO-
royronbHMKa YCKOPEHMWIA.

OTnoXXumMm mn3 Toukm B cornacHo (1) B Bbl6bpaHHOM MacwiTabe nocne-
nosatenbHo BekTopbl 54, O v 3a4 (puc. 78, B). Yepe3 KOHel, BeKTopa

nposefemM MNpsAMYyo, napajinenbHylo Bpalw,aTte/lbHOMY YCKOpPeHUto 344,
T. e. NepneHAMKYNSApPHO af, A0 MepeceyeHMs ee C MPAMONA, MO KOTOPOW
HarnpaB/ieHO YCKOpeHue af.

MocnegHee onpepenseTcsa KakK 3aMblKalowas CTOpoHa MHOrOyronbHUKa
YCKOpPEHWUA.

Mopaynn ap wn Opn MoryT 6biITb HalgeHbl M3MEpPEHMEM Ha 4yepTexxe.

Onpepensdem ycKopeHune Toyku C:

ac = og + + 34C + «ac-
BpalwjaTtenbHoe M LeHTPOCTPeMUTENbHOe YCKopeHUs Todyknm C BO Bpa-
wartensHoM ABMXXeHUU AB BOKpyr nonatwoca A
ane = £as WmAC\ aaC = lpn mAC,
unm
Ope = 6,8 cm/c2; Ope —1,7 cm/c

Bektop aaC neprneHAMKynapeH BeKTopy c\c W HanpasfieH COOTBET-
CTBEHHO Yr/lOBOMY YCKOPEHUIO eaf.
YckopeHne Touyku C Haxoaum crocobom npoekuuii (puc. 78, a):

o,cx = anC + ap cos 30° - a\ cos 60°,
acy = Opcos60° + ag cos30° - &AC,
oc = s/iacTjM+Jacy)™m

B pe3ynbTaTe BblUMCAeHUI nony4vaem: acx — 11,2 cm/c2;
acv = 21,8 cm/c2; ac = 24,5 cm/c2 (puc. 78, ).

MpuBegemM pellueHne 3Tol >Ke 3ajgayn apyrum, 6onee obWmMM MeTOAOM.

Ha puc. 79 nokasaHa cxema MexaHu3Ma B HEKOTOPOM MPOU3BO/IbHOM
MONOXKEHUMN.

MpoBegem ocum KoopauMHaT. YpaBHEHUAMWU CBA3U [NA [AHHOMo Mexa-
HU3Ma ABNAKTCA yCnoBus

re = O + AN (4)
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(r8 — paaunyc-BeKTOp TOUYKW B, MNpoBefeHHbIi M3 ueHTpa O),
XB = a = const. 5)
Mpoeunpysa (4) Ha ocb X, ¢ ydyeToM (5) umeem
-O A msina + AB msin0 = a. (6)

Ona onpepeneHNs yrnosow ckopocTy MAB = 0 3BeHa AB 1 yrnoeoro
YCKOpPeHNsA eas = P HeT Heob6XoAMMOCTU BblipaXkaTb 0 us (6). TMMpowe
HenocpeACcTBEHHO ABaXXAbl npoauddepeHunposaTtb (6).

Mmea B Buay, 4TO a = uqga, NofyyaeMm B pe3ynbTaTe MNepBoro aug-
hepeHLUMpoOBaHUA

-O A mcosa-un>0a + AB mcosO =nAB= 0. (7)
OTcropa
uab —uoa mOAcosa/(AB mcosO0). (8)
AnddepeHuyupysa (7) n yuuTbiBast, 4To MON = €0, NMeeM

OA msing muga ~ OA -cosq msoa ~ AB -sin/3-uAB + AB mcos O meas

£AB = v ABt&0 + OA{eoACOsa - UQAsma)/(AB =mCOSO). 9)
BbipaxkeHnsa (8) n (9) no3BondaT BbIYNCAATL MAB M £1B Ana noboro
NONOXKEHUA MexaHu3Ma, B 4acTHOCTU AnA 3agaHHoro (a = 0°, 0 = 30°).

3amMeTuM, 4YTO uoa u foa BXOAAT B 3TW BbIPa>KeHUs CO 3HAKOM «+»
Nnnn « —» B COOTBETCTBUMN C MNMPUHATbIM HanpaBieHMeEM O0TCYeTa yrna a.

B paHHOM cny4dae uoa = 15 pap/c, eOA = -2,0 paa/c2. CMmbIiCn 3HaKoB
was un eaB onpejgensetca HarnpasneHnem oTcyeTta yrna O.
Mopaynb ckopoctu Touku B vB = |yB }F Moaynb yckopeHuss aB = 1YB |-

Mpoeunpysn (4) Ha ocb y, nonyyaem
yB = OA mcosa 4-AB mcos 0.
OTcloga nocne audgepeHUMpoBaHuUa noayyaem
YB = -O A msina muoa ~ AB msin/3 snAs\

YB = ~OA-cosa-UQA- OAmsina®eoa - AB-cosO-uAB - AB -sin0O -£as-

AnAa onpepeneHns CKOPOCTU N YCKOpPeHUA Touykm C cnefyeT cocTaBUTh
ypaBHeHUS ee [ABWXXEHUA B KOOPAWHATHOM dopme, npoeuupys paguyc-
BeKTOp rc = oX+A 4 Ha ocnm X n V.



