IIpumep BbInoHeHus 3aganus K-4

JlaHo: kuHeMaTnyeckas cxema auddepenianibHoro Mmexanusma (puc.4.5);
R=02mM; R=01lm; wa=2c"; &n=2c% w=1c'; g=1c>
OnpenenuTth CKOPOCTU U yCKOpeHHs ToueK A u B, moka3zaHHBIX Ha pUCYHKE, €cin
o=90°.

Pemenne. PaccMOTpuM MOCIIENOBATENBHO ABM)KEHHE Ka)XJA0ro M3 TpeX
3BEHbEB H(PepeHInaIbHOIO0 MEXaHW3Ma, HauMHas € OJHOr0 W3 BEAYIIHUX
3BEHbEB, TO €CTh, HaUMHAasl CO 3BEHA, YIJOBas CKOPOCTb M YIJIOBOE YCKOPEHHUE
KOTOPOTO 3a/IaHBbI.

1. KpuBommn OA coBepmaer BpamaTeabHOE JABUKEHHE BOKPYT
HEMOJIBIYKHOM OCH, Tpoxosuiel yepe3 Touky O meprneHauKyIIpHO MIOCKOCTH
pucynka. OmnpenenuM CKOpPOCTb M YCKOPEHHME TOYKA A KpHUBOILHMIIA,
npUHAAIeKaNIe oqHoBpeMerHo mectepHe |. Bemmuuny ckopoct Touku A (Va)
orpeaenuM 1o Gopmyie

Va :C“OA[‘ON =a‘OA[(R1+R2) : (1)
I[JI?I 3aJaHHOI'O IMMOJIOKCHUA MEXaHHU3Ma
V, =20(01+0,2)=0,6 m/c . 2

Bekrop ckopoctu Toukn A (V,) HampaBieH NMepHeHINKYIAPHO PamgHycy
BpameHust (OA) B HanpaBJICHUU BPAIICHUSI KPUBOIIUIIA, YKA3aHHOMY Ha PHCYHKE
4.5 1yroBoil CTPEIKON Uba.

VYckopeHne TO4YkM A MpeACTaBUM B BHUAE T'€OMETPUYECKOM CyMMBI
HOPMAaJIbHOT'O U KacaTeJIbHOTO YCKOPEHUM

= — =N =T
d,=a,+ta, . (3)
Benmuunbl HopManbHOTO (@) ) U KacaTenbHoro (@, ) YCKOPEHHUH ONpeienm
COOTBETCTBEHHO MO (popmyram:

ap = Wi DA =i R +R,) @)

ap = Eon [IDN = Eon [qu + Rz) : (5)
I[JIH 3a1IaHHOT'O ITOJIOKECHUA MEXaHN3Ma

ah =22(0,2+01)=12 wm/c*. (6)

ah =20(0,2+01)=0,6 wm/c*. 7)

[Ipu 5TOM HOPMAJILHOE YCKOpeHUe TOYKU A (8,) HAanpaBJIEHO 110 PAIUyCy
OKPY>KHOCTH, OMIMCHIBAEMON TOYKON A4, K IEHTPY ITON OKPY>KHOCTH - K Touke O, a
KacarelibHOe yckopeHue (&8,) - 1O KacareJdbHOM K 3TOH OKPYKHOCTH,
nepneHAuKyIapHo OA, B CTOPOHY, YKa3aHHYIO JyTOBOM CTPENKON &oa.



Puc. 4.7
Benmuunna yckopenust Touku A B cootBeTcTBHHE ¢ (3) U ¢ yuerom (6) u (7)

Oynet paBHa

a, = \/(a,ﬂ)z + (aﬁ\)2 =122 +0,62 =18 w/c?.

2.. Hectepns | coepiaeT BpamaTeabHOE ABMKEHHE BOKPYT TOH )K€ OCH,
4yTO 1 KpuBowmn OA.
Onpenenum BemuarHy ckopocTr Touku K kacanus nByx mectepeH (Vi)

Ve =, (R, . (8)
I[J'IH YKa3aHHOT'O IMOJIOKCHUA MEXaHU3Ma
V, =1[0,2=0,2 wm/c. (9)

Bektop ckopoctu Toukn K (V) HampapieH NepreHIMKYISPHO PAanycCy
BpameHus (R;) B HampaBlieHMHM BpallleHUs MIeCTepHH |, yKa3aHHOM Ha PUCYHKE
JyTOBOU CTPEIIKOU ().

3. Iecrepns Il copepmraer rmiockomapauieabHoe (MJIOCKOE) JBHIKEHHE.
Jlns MOMEHTa  BpEeMEHHM,  COOTBETCTBYIOUIETO  3aJaHHOMY TMOJIOKEHUIO
MEXaHU3Ma, BBIIIE ONMPEICICHBI CKOPOCTH JIBYX TOYEK ITOH IiecTepHU (Touek A u
K), a Takxke yckopeHHUEe TOYKH A. DTO TO3BOJSICT OMNPEACITUTh CKOPOCTh U
yCKOpeHHUe JIto00i ToukH mectephu 1.

[Ipexxne Bcero HEOOXOIMMO HAWTH TIOJIOKEHHE MTHOBEHHOTO IIEHTpa
ckopocteit (touky Cy) mectepuu |l. Tak xak ckopocTr Touek A u K mapasmienbHbl

Opyr Apyry u npu 3tom jauHus AK nepneHaukysspHa ckopocTsm V, u Vi, To
MTHOBEHHBIM IIEHTP CKOPOCTEH, HaXOJAIIHUKUCA B TOYKE TEPECEUYCHHs MPSMBIX,
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NPOBEACHHBIX Yepe3 Hayajla M KOHI[I BEKTOPOB ckopocteir (puc.4.5). 3aech
y4TeHO, Ha ocHOBaHuM cpaBHeHus (2) u (9), uto Va> Vi .

Bennuuna yrioBoi ckopoctu miectepHu |l MokeT ObITH OmpeseicHa Ha
OCHOBaHHUH COOTHOIICHHUS

a)z = VA = VK
ACV KCV
N3 cBOMCTB NpONOpLUH MTOTYIUM
VA _VK — VA _VK

(8)

W, = = 9)
AC, —KC, R,
[Toxcrasmss (1) u (8) B paBerctro (11), momyunm
a‘OA (Rl +R ) [Rl (12)
, = :
R,
JI1s1 3a1aHHOTO MOJIOKEHUS MEXaHH3Ma
+ —_
Zzzdaz 0.1) 102 _, (13
01
Hanpasienue BpaineHus: InectepHd |l BOKpyr MIHOBEHHOI'O IIEHTpa

ckopocted (toukn Cy), ompenenseMmoe HampaBlieHHEM ckopocteil Touek A u K,
YCJIOBHO IMOKAa3aHO HA PUCYHKE TYTOBOU CTPEIIKOU (ip.

Anre6panyeckyro BEIMYMHY YTIOBOrO yCKOpeHus mectepHu |l ompenennm
Ha OCHOBaHUM (OPMYJIbI

£y =y (14)
Yuureisas (12), Ha ocHoBanuu (14) MOy 1M
_Q +R !
, = OA (Rl ) Rl ] (15)
R,

ITo ycnosuto 3amaun kpusomun OA BpamiaeTcss YCKOPEHHO. JTO 3HAYHT,
4TO aOCOJIOTHAs BEIMYMHA YIJIOBOM CKOPOCTHM KPHUBOIIMIIA (b BO3pacraeT. B
3TOM CIIy4ae Ggp >0, TO ecTh
Gon =€on (16)
T1e &op - 3a1aHHAS a0COJIOTHAS BEIMYMHA YITIOBOTO YCKOPEHUS KPHBOIILIUIIA.

[ecrepust | Bpamaerca 3amenieHHo. Ilpu 3ToM abconroTHasE BeJIUYMHA
yIJIOBOM CKOpocTH IiecTepHu | yObIBaeT u, ciepoBarenbHO, G, <0. Takum

obpazom
G, =& , (17)
rae & - 3aJaHHasi BeJIMYMHA YIJIOBOTO YCKOPEHHUS 1IeCTepHH |.
B pesynbrate noacranoBku (16) u (17) B (15) Haiinem
_ fon (R+R,)+& (R
2 R,
J1J1st 3a1aHHOTO TOJI0KEHUS MEXaHHU3Ma
_21(0,2+031)+110,2
2 01
Tak kak 3HaKM G U & coBmajgarot, mectepHs |l Bpaiaercss yckopeHHO.

=8 c¢= (18)
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Hanpasnenue & nokaxem Ha pUCyHKE AYTOBOM CTPEIKOU B CTOPOHY (.
Ha ocnoBanuu (1),(10) u (12) netpyaHo Haiitu paccrostare ACy

\Y

AC, =4~ .

Cy o,
J1J1s 3a1aHHOTO MOJIOXKCHHS MeXaHu3Ma, YuuTbiBas (2) u (13), moaydum

AC, = % =015 wm.
Benmuunny ckopoctr Touku B (Vp) MoxHO HaliTh 110 hopmyie
Vy; =@, [BC, , (19)

re BC, =4 AC? + AB? =4/015% +01% =018 M. (20)

VYuureiBas (13) u (20) ma ocuHoBanmu (19) HaligeM BEIMYHUHY CKOPOCTH

TOUKH B JJIA 3aJaHHOI'O IIOJOXCHHA MCXaHHU3Ma

V, =4[018=0,72 wlc.

Bekrop ckopoctu (V) HampaBlieH NepHeHIuKylIspHO mnpsmoii BCy B

CTOpPOHY BpaleHus mectepHH ||, ykazaHHyt0 JyroBoil CTpeakon Gp.
Yckopenue Touku B MOKHO HallTM HA OCHOBAHMU TEOPEMBI 00 YCKOPEHUSIX
TOYEK IJIOCKON (PUTYpPBI, IPUHAB TOUKY A 3a MOJII0C
2 —= =N =T
Ag =ap T ags T aps (21)
rie g, U dg, - COOTBETCTBEHHO HOPMAILHOE M KAaCaTEIbHOE YCKOPEHHMS
TOYKM B mpu OTHOCHMTENBHOM BpallaTeabHOM ABMXKEHUM mectepHu |l Bokpyr
nosroca A.
C yuerowm (3), (21) mpumer BH1
= —=N_ =7 4 =N =T
Ag =ap ta tags taps - (22)
BenmuuHbl HOpMAIBHOTO (ag,) U KacaTenbHoro (@g,) YCKOpeHuil Touku B

Py OTHOCUTEIBHOM BpalllaTeIbHOM ABMXKeHUHU mectepuu || Bokpyr momroca A
onpenenstoTes no popmynam

ag, =w? BA=w’ [R, , (23)
aps =|6,|(BA=|g,|[R, . (24)

JUIs  3alaHHOTO  TIOJIOKEHUs AU PEpeHIIMATLHOr0 MEXaHW3Ma  Ha
ocHoBauuu (23) u (24) ¢ yuerom (13) u (18) momyunm

al, =4°M1=16 w/c?, (25)
al, =8M1=08 wm/c*. (26)
[Ipyu 5TOM HOPMAIIBHOE YCKOpEHHE &5, HAMpPaBJIECHO BIOJIL BA K LEHTPY

OTHOCHMTEJBHOTO BparieHust (K TMOMICy A), a KacaTellbHOE YCKOPEHHE dga

HaIIpaBJIEHO MEPNEHAUKYISIPHO BA B CTOPOHY, YKa3aHHYIO TYTOBOW CTPENKOH &.
Takum 00pa3zoM, B BEKTOPHOM paBeHCTBE (22) M3BECTHHI MOJYJIH U HaNPaBICHUS
BCEX YETBIPEX BEKTOPOB, CTOSIIMX CIIPaBa OT 3HAKa paBeHCTBA. [y onpeneneHus
yckopenust Touku B (8g) HaliemM ero mpoeKkiuu Ha JBE OCH KOOpPAHMHAT X, Y,

nokasaHHble Ha puc. 4.5. [Ipoekuus dg Ha M00YI0 OCh paBHa anredpanyeckou
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CyMME NpOEKIMI ycKopeHuit ay , d, , dgy, M dgy Ha Ty ke ock. Jlpoekiuu
3THX YCKOPEHHI JIErKO HAalWTH U3 uepTexa. Takum oopa3om
— Al _ AN — _ _ - _ 2
ag, = -8, —ag, =—06-16=-22 wm/c",
— Al _Aanh _— _ - _ 2
Agy =gy —a, =08-12=-04 wm/c" .
ITo HaliiEeHHBIM ABYM NPOEKLHUSIM YCKOpPEHMs TOUKU B HeTpynHO HaliTh ero
MOJyJIb U HalpasieHue. Monyiib yCKOpeHus Touku B

ag = Jaéx +ag, = V2224042 =224  wlc?.




