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3AJJAHHUE K-3

B mmaneraproM Mexanusme (puc.3.1-3.6) mectepHs I paguyca R,
HEMOABMKHA, a Kpusommn OA, Bpalaich BOKPYT HEMOJBHKHOM OCH,
MPOXOJAIIEH Yepes TOUKy O NMepPHeHANKYIAPHO IUIOCKOCTH PHCYHKA, IIPUBOIUT B
ABIDKEHHE CBODOJIHO HaCaKEHHYIO Ha ero KoHel 4 mectepHio 11 pamuyca R, . Jlns
YKa3aHHOTO Ha PUCYHKE IOJIOXKCHHS MEXaHM3Ma HaiiTH CKOPOCTH U YCKOPEHHs
TO4eK 4 W B, ecnmu Iy COOTBETCTBYIOIIETO MOMEHTA BPEMEHH MH3BECTHbI
a0CONIOTHBIE BETHYMHEL YITIOBOM CKOPOCTH H YIJIOBOTO YCKOPEHHS KPUBOMINIIA
(@04, €04). Ha pucyHKax yCcI0BHO TOKa3aHBI HANpaBIICHHS YIJIOBOH CKOPOCTH W
YTJIOBOTO YCKOPCHHs JYTOBBIMH CTpeJKaMu BOKPYr OCH BpaimieHus. Ilpu sTom
HalpaB/ICHUE YIJIOBOH CKOPOCTH COOTBETCTBYET HAIPABJIEHMIO BPAIIATEIBHOIO
ABIDKCHUSI KPUBOLIMIIA. VYIJIOBOE YCKOPEHHE HAIpaB/I€HO B CTOPOHY YIJIOBOM
CKOPOCTH TIpH yCKOPEHHOM BpAIIeHHH W B MNPOTUBONOJIOKHYIO - IIPH
3ame/uieHHOM. HeoOXoquMBle 1aHHbIE IPUBEIEHE! B Tabuile 3.

Tabuma 3
Ne Ne Wo4 En4 R, R, o
BAapUAHTA | PUCYHKa (c (c?) (M) (M) (rpam.)
1 3.1 1 9 0,5 0,1 0
2 3.2 1 8 0,6 0,1 30
£ 3.3 2 7 0,7 0,2 60
4 3.4 2 6 0,8 0,2 90
5 3.5 2 3 0,6 0,1 60
6 3.6 3 5 0,7 0,2 120
7 3.1 3 5 0,9 0,3 120
8 5 15 3 4 0,5 0,5 150
9 3.3 4 3 0,6 0,4 180
10 3.4 4 2 0,7 0,4 210
11 3.5 2 4 0,7 0,2 90
12 3.6 3 6 0,7 0,2 150
13 a1 5 1 0,8 0,5 240
14 3.2 1 1 0,5 0,1 0
15 33 s 2 0,5 0,2 30
16 3.4 3 1 0,6 0,3 60
17 3.5 4 T 0,8 0,3 180
18 3.6 5 9 0,8 0,3 240
19 3.1 4 2 0,6 0,4 90
20 3.2 S | 0,7 0,5 120
21 3.3 6 2 0,7 0,1 150
22 3.4 7 1 0,8 0,2 180
23 3.5 4 8 0,8 0,3 210
24 3.6 1 1 0,5 0,1 0
ZD 31 8 s 0,8 0,3 210
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No Ne Wo £o4 R, R, o
BapHAHTA | PUCYHKa (c (c?) (m) (M) (rpan.)
26 3.2 9 1 0,9 0,4 240
27 3.3 1 1 0,6 0,1 0
28 3.4 1 2 0,6 0,1 30
29 3. 1 2 0,6 0,2 30
30 3.6 2 3 0,6 0,3 60

Ilpumep BeinoHeHus 3aganus K-3

[aHo:  KMHeMaTHyecKas cXeMa ILUIAHETApHOIO MeXaHM3Ma (puc.3.7);
R=06 M ;R=04mM; =1 c¢" g i, = & Ompenenmuts cKOpocTd U
YCKOpEHUs TOUeK 4 U B, IOKa3aHHBIX Ha PUCYHKE, ecid & = 60°.

Pemenne: PaccMoTpuM 1OCII€0BATENbHO MBIKEHHS KakKIOTO W3 IBYX
TIOABIXKHBIX ~ 3BEHBEB  IUIAHCTApPHOrO MeXaHu3Ma. HauumHate npu  5ToM
HEOOXOJMMO €O 3B€Ha, YIJOBas CKOPOCTH M YIJIOBOE YCKOPEHHE KOTOPOro
3ajaHbl. TakuMm 00pa3oM, HayHeM WHCCIIE/JOBaHME KHHEMAaTHKH MEXaHHM3Ma C
KPHUBOIIUIIA.

1. Kpupommn OA coBepuiaeT BpamarensHOe ABMKEHHE BOKpYT
HEIIOIBUKHON OCH, NMpOXOoJAIuel depe3 TOUKy O NepneHAMKY/IAPHO IUIOCKOCTH
pucyrka. OmpejenuM CKOPOCTh M YCKOpPeHHEe TOYKH A KPUBOIIHMIA, KOTOpas
OZTHOBPEMEHHO NPUHAJICIKHT U MOABMKHOM mectepHe I1.

AbcomoTHas BeTITIEHA CKOPOCTH ToUKH A (V) onpepeseTcs mo bopmyie

V=00, |04 =0, (R +R;) . (1)
JU71s1 3aJaHHOTO MOJIOKEHUSI MEXaHU3MA
V,=1-(0,6+0,4)=1 wm/c . ()

Bekrop ckopoctu I7A HalpaBjIeH NepHeHAUKYJIspHO OA (paauycy BpallleHHs) B

HallpaBJICHUH Bpalll€HUs, YKa3aHHOMY Ha pHC.3.5 TyroBOM CTPEIKOM (Woga.
YcKkopeHne TOYKH A TIPeACTaBUM Pas3IoXKEHHBIM Ha KacaTelIbHYI0 H
HOPMAJIBHYIO COCTaBIISIOLIUE

d,=d}+a; . 3)
Benuuvnel  HopManeHOro (a’;) u  KacatembHoro ( a’) yckopeHuit
OIIPE/IEIAIOTCS COOTBETCTBEHHO 110 (hopMyJIam:

ay = a’cz)A "OA‘ = wéA '(Rl + Rz) > 4)

ay =g |0d|=¢o, (R +R,). ()
s 3a1aHHOr0 MOJIOXKEHUS MEXaHU3MA

ay =1%(0,6+0,4)=1 m/c*. (6)

ay =1-(0,6+0,4)=1 m/c*. (7)

IIpy stoM HOpmanbHOE ycKOpeHHMe TOUKM A (&) HampaBIeHO MO pPagUyCy
OKPY>KHOCTH, OIIMCBIBAEMOI TOUKOM K LIEHTPY TOM OKPYKHOCTH - K Touke O.
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Puc. 3.4

Puc. 3.5
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Puc. 3.7

KacarenbHoe yckopenue (dj) HampaBJICHO [0 KAacaTeIbHOM K 3TOM OKPY)KHOCTH

(meprienuKyapHO OA) B CTOPOHY, yKa3aHHYI JYTOBOM CTDPENKON oy DTO
OGBSCHAETCS TeM, YTO IIPH 3aME/UICHHOM BpAlleHHH (II0 YCIOBHIO 3aaud
kpuBowui OA BpallaeTcs 3aMeJUVICHHO) KacaTelbHOE YCKOPEHHE HampaBiseTcs
B CTOPOHY, IPOTHBOIIOJIOKHYIO HANpaBJICHUIO BpaIleHHs, YKa3aHHOrO JYyroBoif
CTPENKOH Wp4 . B TO 3Ke BpeMs Npy 3aMeIEHHOM BpAllEHUH YIIIOBOE YCKOPEHHUE
HAalpaBJIsAE€TCS TaKKe B CTOPOHY, NPOTHUBOIOJIOKHYIO HAlPaBJIEHHUIO YIJIOBOM
CKOPOCTH.

BenuuuHa yckopeHHs TOYKH A B COOTBETCTBHUH C COOTHOIIEHUEM B)uc
yderoM (6) u (7) mid 3aJaHHOTO MOJIOXKEHWS MEXaHW3Ma OIMpPEJeNUTCs o

bopmyie:
a, = \f(a:)z +(af1)2 =V +12 =2 wm/c?.

2. Iecrepns II coBepiraeT IUIOCKOMapaiensHoe (IUIOCKOE) IBMIKEHHE.
YuutsiBast, uto mectepHs II KaTUTCs 6e3 CKOJBKEHHUS 10 HEMOABIKHOI IecTepHe
I, MrHoBeHHBI LeHTp ckopoctel (Touka Cy) MOABMXKHON INECTEPHH O6yIeT
HaXOJWUThCs B TOYKE COMPUKOCHOBEHU JIBYX LIecTepeH (puc.3.5).

J1s 3a1aHHOTO TOJIOXKEHHMS TIAHETAPHOTO MEXaHW3Ma BBINIE ONpeJesieHa
CKopocTh HeHTpa mectepHu II (Toukm A). Takum o6pa3om, 3Has BeIHMUYUHY
CKOPOCTH OJHOW M3 TOYEK M IIOJIOKEHHE MTHOBEHHOTO ILIEHTpAa CKOPOCTeM
MOJBM)KHOMN IIECTEPHU, MOXXHO OINpPEJEIUTh BEIMYUHY €¢ MIHOBEHHOW YIJIOBOM
ckopocTH () o hopmyiie
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W, = , (7)

rae paccrosinue ACy=R, .
B pesynerate moxcranoBku 3Hauenus AC,= R, u (1) B cooTHOMmIEHNME (7)
OJIyYUM

_ @9 (R +R,) (8)
=
R,
Jl14 3a1aHHOTO OJIOKEHUS MEXaHH3Ma
1-(0,6 +0,4
y = _.(_.LO_) =2 5 c'l . (9)
0,4

HamnpaBiienre MTHOBEHHOTO BpaleHHs mecTepHH II BOKpyr MrHOBEHHOIO
LEHTPa CKOpOCTeH (Touku Cy), onpenenseMoe HANPABIEHAEM CKOPOCTH TOUKH A
(V ), YCIIOBHO MOKA3aHO Ha PHC.3.5 TYroBOM CTPENIKOi @, .

Illecteprs I B yka3aHHOM MOJIOKEHHH JBIDKETCS 3aMe UIEHHO. ITO cienyeT
U3 COIIOCTABJIEHUS HAIpaBICHUN BeKTOpoB V, u dy (OHH HampaBlleHBI B
POTUBOIIONOXHEIE CTOPOHBI). Clle0BaTENBHO YITIOBOE YCKOpeHHe miecTepHu 11
(€2) HaNPaBJIEHO B CTOPOHY, IIPOTUBOIONOKHYIO HATIPABIICHHIO YIJIOBOM CKOPOCTH
@, , UTO YCJIOBHO ITOKa3aHO Ha pUC.3.5 IyroBoil CTPeJIKOii &; .

BenmnuuHy yrioBoro ycKOpeHus € ompeesuM mo Gopmyie

£=|@,| (10)

Yuuteiasi (8), Ha ocHoBaHuH (10) 1moTyunM

= @4l (R, +R2): €os (R +R,)
R, R,

FAC Ep4 - BEJIMYMHA YTJIOBOTO YCKOPEHUs KpuBommuna OA. s
33JIaHHOI'0 ITOJIOKEHUSI MEXaHU3Ma
g = 1-(0,6 +0,4)

? 0,4

Taxum obpaszom, a1 HEKOTOPOro MOMEHTA BpEMEHM HaMIEHB! IOJIOKEHHE
MTHOBEHHOTO LEHTpa CKOPOCTEH, YIJIOBass CKOPOCTh, YTJIOBOE YCKOPEHHUE
no/BIKHOM mectepHu II, a Takke yckopeHue Toukd A. DTO MO3BONISET HANUTH
CKOPOCTh U YCKOPEHME JIF000M TOUYKH LIECTEPHH.

IIpex/ie BCero ompenenuM abCOMOTHYIO BeJIMMHY CKOPOCTH ToukH B (V5)
o popmyite

(1D

=05 %, (12)

Vg =w, -BC) , (13)
rae BCy - paccTosiHEe OT TOYKH B 10 MTHOBEHHOT'O IIEHTPa CKOPOCTEiH.
Paccrostue BCy onpenenum u3 tpeyroiabHuka ABCy . DTOT TpeyroibHHUK

PaBHOCTOPOHHUH U, CIIEJOBATEIILHO,

BCy=R~=04 ™. (14)

JU1s 3a1aHHOTO MOJI0KeHH MeXaHU3Ma, yuuThisas (9) u (14), Ha OCHOBaHUH
(13) momyumum
Ve=2,504=1 M/c. (15)
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Bekrop ckopoctn 173 HallpaBJICH MEPNEHAUKYJISPHO MpsiMoii  BC).

YckopeHHe ToYkd B MOJKHO HaiTH Ha OCHOBaHHH TEOPEMBI 00 YCKOPEHHSIX TOUEK
IIOCKOH (UIypBI, IPHHSB TOYKY A4 3a TIOJIFOC

- = —n =T
g =a,+ag,+dg, |, (16)
TAe dg, M dg, - COOTBETCTBEHHO HOPMaJIbHOE U KacaTe/IbHOe yCKOPEHMs

TOYKH B IpU OTHOCHUTETBHOM BpAalIaTETBHOM BIIKCHUH wecrepau I Bokpyr
nomoca 4. Yuureisas (3), bopmyny (16) npeacrasum B Buze

= _ =R, =T | —=n T
Ap =d,+d,+dg, +dg, . (17)
Benuuunel HopMaisHoro (al,) U KacarensHOro (ag,) yckopenuit Touku B

1P OTHOCHTENIEHOM BpallaTeIbHOM ABWXKEHHM InectepHu I Bokpyr monmoca A4
OIIpeNeIIArOTCS 10 hopMyiam

ap; =5 -BA=@? R, , (18)
agy =€, BA=¢,-R, . (19)

JU1st 3a1aHHOTO TTOJI0KEHH MEXaHM3MA Ha OCHOBAHUU (18) u (19) ¢ yuetom
(9) u (12) momyunm

az; =2,5%-0,4=2,5 M/c®, (20)
aps =2,5-0,4=1 m/c?. (21)

IIpu sToM HOpMalBHOE YCKOpEHHE &), HaIpaBlieHo BIods BA K LEHTpY

OTHOCHTEJIBHOTO BpalleHHs (K momiocy A), a KacarejbHOE YCKOPEHHE A5

HAMPaB/ICHO MNEPIEHAUKYIAPHO NpsMOH 4B B CTOPOHY, YKa3aHHYIO JyroBoOif
CTPEJIKOM &;.

Takum oGpasoM, HaliieHbI MOTY/IM YeTHIpEX BEKTOPOB YCKOPEHHUI, CTOSIIUX
B TIPABOHM 4aCTH BEKTOPHOTo paBeHCTBa (17), M MOKa3aHbl X HAIPABJIEHHS B TOYKE
B nua puc. 3.5. Haiinem yckopeHHe TOYKH B Kak FEOMETPUYECKYIO CYMMY YeTEIpEX
[IOKa3aHHBIX B TOYKE YCKOPEHUH aHAIMTHYECKMM cmocoGoM. Jlis 3Toro
CIIPOCKTHPYEM BEKTOPBI, CTOSIIME B PaBOM U JIeBOH dacTy paBeHcTBa (17), Ha JBe
OCH KOOPJIMHAT X, y (puc.3.5)

ag, =ay —ag, -cos30°—aj, -cos60° , (22)
ap, =—ay +ag, -cos60°-ay, -cos30° . (23)

YuuteiBas (6), (7) (20) u (21), Ha ocHoBanuu (22) u (23) maiimem uis
38/IaHHOTO MOJIOXKEHU MEXaHU3Ma IIPOEKLMU YCKOPEHHs TOUKH B Ha OCH X, y

a :1—2,5-£~1-l=—1,665 m/c’ |
- 5 2

aBy:~l+2,5-l—1—£=—0,616 m/c’
2 2

TIpoexuun BeKTOpa yCKOPEHHs dj; (JIEXKALIEro B IIIOCKOCTH X) ) Ha ABE OCH
KOOPINHAT IOJIHOCTBIO ONPEAEIISIOT €ro MOAY/b U HanpasjieHue. VITak, BeIHUnHA

ap =.Jak +al =1,6652 +0,6162 =1,775 w/c* .




