IIpumep BoImosHeHus 3aganus K-5

JlaHo: cxemMa MeXaHHM3Ma B 3aJaHHOM mojiokeHuu (puc. 5.7). ¢ = 30°;
04A=30cm; AB=70cm; BC=35cm; CD=40cm; 1=90cm; w=106c".
OnpenenuTs:

1. ckopoctu Touek 4, B, C, D MexaHW3Ma M YIJIOBbIE CKOPOCTH BCEX €ro
3BEHBEB MPH MOMOII MITHOBEHHBIX [IEHTPOB CKOPOCTEH;

2. CKOPOCTH 3THX € TOYEK METOOM MPOCKIIHIA Ha MPSIMYIO, COSAMHSIOIIYIO
TOYKH;

3. yckopenust Touek A, B, C, a Takxke yrjioBoe yCKOpeHHe 3BeHa AB
(aHaTMTHYECKUM CITOCOOOM).

Pemenne: [loctpoum mexanusMm B BblOpaHHOM MacmTabe M = 1:10
(puc.5.7).

[Ipu wuccnenoBaHMM KUHEMATHKH IUIOCKOTO  MEXaHH3Ma Oyaem
paccMaTpuBaTh MOCIEA0BATEIbHO IBIKEHUE KAXKIOTO 3B€HA MEXaHU3Ma, HaulHas
C BEIlyILETO 3B€HA, YIII0Basi CKOPOCTh KOTOPOTO 3a/1aHa.

1. OmpeneneHue CKOPOCTEH TOYEK M YIJIOBBIX CKOPOCTEH 3BEHBEB
MeXaHU3Ma C MOMOIIbI0O MTHOBEHHbIX [IEHTPOB CKOPOCTEH.

a) 3BeHo OA coBepIIaeT BpamaTreIbHOE IBI)KEHHE BOKPYT HEMOIBIIKHOTO
nerrpa O. OmpenenuM CKOPOCTb TOYKU A KPHUBOLIMIIA, KOTOpPas OJHOBPEMEHHO
NPUHAAISKUT —CclenymomemMy 3BeHy AB. Bemnunna ckopoctd Touku A
ompenensiercs o popmyse

V, = Wy [DA= g B0=16  cwmlc.

—

Bextop ckopoctu V, nepnenaukyisper npsmoid OA M HampaBiieH B

CTOPOHY BpallleHHsI KPUBOIIUIIA, YKAa3aHHYIO JIyTOBOW CTpenkou & (puc.5.7).
0) 3BeHO AB coBepIIaeT II0CKoMapauieibHOe (TUIOCKOE) ABrbKeHue. Briie
HalJIeHa CKOpPOCTh TOYKM A O3TOro 3B€HA W W3BECTHA JIMHUSA JIEUCTBUA

(HampaBnenns) ckopocTy Toukn B (Vg- Bomb npamoii OB ). MrHOBEHHBII [EHTp
ckopocrelt 3BeHa AB (Touka Cy1) HAXOIUTCS HA MEPECEUCHUH TIEPIICHAUKYIISIPOB,
BOCCTAHOBJICHHBIX B TOYKaX 4 M B K HaIpaBJIEHUSAM UX CKOPOCTEN (\7A u Vg).
Touka C npuHamnexut 38eHy AB. CoennHuM TOUKY C ¢ MTHOBEHHBIM LIEHTPOM
ckopocteii Cyy. Bexrop ckopoctu Touku C (V) HanpasieH NepHeHANKY/IAPHO K
npsimoit CCy.

Jlnst 38eHa CD MIHOBEHHBIN LIEHTP CKOPOCTEHN OMpeesieM aHAIOTHYHO.
W3BecTHa nWHUS JOEUCTBUS CKOpOCTH TO4uku C (\7C) U JIMHUA JEUCTBUSA

(HampaBiieHust) ckopoct B Touke D (mo Beprukamu). BoccranaBnmmBaem
NEePHeHANKYIISAp B Touke D k BepTukanmm no0 nepecedenus ¢ npsimoir CCy; B TOUKe
Cvz. Touka Cy, 1 ecTh MTHOBEHHBIH IIEeHTp cKopocTel 3BeHa CD.
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Puc. 5.7

Puc. 5.8
Wsmepsiem paccrosiausi ot Ttouek A, B, C u D 10 COOTBETCTBYIOLIUX

MI'HOBCHHBIX LICHTPOB CKOpOCTCﬁ
|ACV1| =8cMm ) IBCV1|=6CM, |CCV1| = 6,1 CM .
|CCV2| =3cMm. |DCV2| = 1,4 CM .
VyureiBas maciTad Mg, ITOJIy4aeM
ACV]_ =80 cm ) BCV]_ =60 cMm , CCV]_ =6lcm )
CCVZ =30 cm ) DCV2 =74cm.
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CKOpOCTH TOYEK IUIOCKON (PUTYPHI TPOMOPIMOHAIBHEI PACCTOSIHUSAM 10
MTHOBEHHBIX LIEHTPOB CKopocTeil. s 3BeHa 4B nmeem
Va _ Ve Ve

AC,, BG, CC,
OTcroga HaX0 UM
Vg =VA% =12 cwmlc, Ve =V, CCyy =12,2 cwmlc.
AC,, AC,,
Amnanoruyno s 38eHa CD nogydum

Ve = Vo , Vp =V, DGy _ 5,6 cm/c.
CCy, DC, CCy,
B) OmnpenennuM BEIMUYMHBI YTIOBHIX CKOPOCTEH 3BEHBEB MEXaHH3Ma.
CkopocTh 000/ TOUKH 3BEHA PaBHA IPOM3BEICHUIO YITOBOH CKOPOCTH 3TOTO
3BEHA HA PACCTOSHUE OT TOYKH 10 MTHOBEHHOTO IIEHTPa CKOPOCTEH

Va=bplAC, , Ve =ps [BCy, Ve =apg ICCyy
Ve = [CCy, Vb =acp [DCy,
Otcrona Wpg = Va _16_ 0,2 cwm/c,
AC,, 80
Vo 122

Wep = = 0,41 cm/c.

cC,, 30

N3 puc.5.7. cienyert, uto BpamieHus 38eHbeB AB 1 CD BOKpyTr MrHOBEHHBIX
IIEHTPOB CKOPOCTEH MPOUCXOIAT IO YaCOBOM CTPEJIKE.

2. OnpenienieHre CKOPOCTEH ITUX YK€ TOUYEK METOI0M MPOESKIINA Ha MPAMYIO,
COCIMHSIONIYIO TOYKH.

Jlyis ompeneneHusi CKOPOCTEH TOYEK METOJOM MPOEKIHKA BHOBbH CTPOHM
MeXaHu3M B 3amaHHoM Macmtabe (me = 1:10) (puc.5.8). C momormipio TeopeMbl O
MPOCKIUSAX CKOPOCTEeH JIBYX TOUYEK TIUIOCKOW (UTrypsl Ha MpAMYI0, WX
COCMHSIONIYI0, W TEOPEMbI O TEOMETPUYECKOM MECTE€ KOHIIOB BEKTOPOB
CKOPOCTEH TOYEK IPsIMOi, onpenesisieM ckopocTu Todek B, Cu D.

Ha puc.5.8 HaxoauM NpoeKIuo BEKTOpa CKOPOCTH V,, KOTOPBI MOCTPOEH

B Maciitabe (M,=1:4), Ha npsamyo AB. OTkiaaapiBaeM OT TOUYKH B oTpe3ok Aa = Bb
BJI0JIb MpsiMoii AB. BoccTanaBirBaeM B TOUKe b meprieHAUKYIsAp K IpsiMoi AB 1o
nepeceueHust ¢ npsimMord OB, Mo KOTOpOW HampaBjIeH BEKTOP CKOPOCTH B TOYKE B

(Vg). CoenuHsieM KOHIIBI BEKTOPOB cKopocTeir Touek A u B mpsmoii AB;. Ot

touku C B1oJb npsmMoit 4B otknaasiBaeM oTpe3ok CC = Aa u BocCTaHaBIMBAaEM U3
TOYKU ¢ MEPNEHAUKYISAP 0 nepecedeHus ¢ npsmon A;B; B Touke C; . OTpe3ok

CC; onpenenser Bextop ckopocti V. B Touke C.

Ckopocts TOukum D ompenmensem aHajormdHo. HaxomuMm mpoeKmuro
CKOpPOCTH \7C Ha npsmyto CD. OtknaasiBaeM ot Touku D otpesok Dd = Cc,.
BoccranaBiuBaeM mepneHIuKyIsAp U3 Toukk O 10 mepecedeHus B Touke Di ¢
BEPTHKAJIBIO, [0 KOTOPOH HATPABIIEH BEKTOp ckopocTH B Touke D (V). OTpesox
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DD, u3o6pakaeT BEKTOp CKOPOCTH \7D :

N3mepsis nnunbl oTpe3koB BB;, CC;, u DD;, m yuuteiBas wmacimtad
CKOpPOCTH M, , HaiiJIeM BEJIMYUHBI CKOpocTelt B Toukax B, Cu D

Vg =12 cMm/c, Vc=122cmlc, Vp=5,6cm/c.

3. Onpenencuue yckopenuii Touek 4, B u C, a TakKe YIJIOBOI'0 YCKOPEHUS
&pg 3BeHA AB.

Tak kak kpuBommun OA BpamaeTcs paBHOMEPHO, YCKOpPEHHE TOYKH A
HaIpaBJICHO K HeHTpY O U paBHO

a, = Wi, [DA=8215 cm/c® .

Jlns onpeneneHusi yCKOpeHHusl TOUKH B 3BeHa AB BOCIIOJIB3yeMCs TE€OpEMOit

00 YCKOpEHHSX TOUEK TIOCKOM ¢urypsl. Cuntas TOUKy A MOJOCOM, 3aIUIIEeM
dg =8, +ags +ga - (1)

HopmanbHOe yckopeHue TOYKM B BO BpamiaTelIbHOM JBMKCHHUH BOKPYT

noJiroca A HarpasJiIeHO OT TOYKH B Kk Touke A B1osib AB 1 paBHO

ab, = wiz (AB=28 cm/c® .

Yro Kacaercst yCKOpeHuit g TOYKH B u g, , TO U3BECTHBI TOJNBKO JINHAH

NEHCTBUS 3TUX BEKTOPOB: 8g - Mo npsMoil OB BoJIb HANpaBIAIOLUX HOJ3YHA,

ags - neprneHauKyysapHo AB. 3ajaauMcs MPOU3BOJIBHO WX HANPABJICHUAMH T10

yKa3zaHHBIM JIMHUSAM (puc.5.7). DOTH yCKOpeHHs] OmnpeAeiuM W3 YpaBHEHUIA
NPOCKIM BEKTOPHOTO paBeHcTBa (1) Ha ocu KoopAWHAT. 3HAK B OTBETE
MIOKAa3bIBAET, COOTBETCTBYET JII MCTUHHOE HANPAaBICHHE BEKTOpPA PaCUETHOMY.
BriOpaB HanpaBieHus oceii X 1 Y Kak MoKa3aHo Ha prc.5.7, morydnm

ag [tosf = a, [tosa +ag,, 2
ag BinfB=a, Ena +ag,.
Yrael @ u [ usMmepsieM Ha puc.5.7 ¢ TOMOIIBIO TpaHcmopTupa. U3
ypaBHeHU (2) moxydnm
_a, [tosa +ag,
B cosf
al, =ag @nf-a, Gina =-415 cvm/c” . (3)

[TOCKOJIbKY g, OTPHIATENBHO, CIEI0BATENBHO, HANPABICHHE BEKTOPA gy

=9 cm/c?,

B

MIPOTUBOIIOJIOKHO BEIOpAaHHOMY Ha pPHC.D.7.
VrioBoe yckopeHue maryHa AB ¢ y4eToM TOro, 4to 3/1ech ag, -
anreOpauveckas BeJIMYMHA, OMpeeNseTcs o Gpopmyse
14
‘aBA

5 =0,06 c*. (4)

€ng| =

Hanpasiienne ycKopeHus dgp, OTHOCHTENBHO mojtoca A Onpenesser

HaIlpaBJIEHUE YIJIOBOIO YCKOPEHUS Eap, KOTOPOE MOKA3aHO HA PHUC .7 JyroBOU
CTPEJIKOM.
Jlna onpeneneHust yckopeHuss Toukd C MpUMEM 3a MHOJIOC TOUKY A U B
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COOTBETCTBUU C TEOpeMOil 00 YCKOPEHHMAX TOUYEK IUIOCKON (DUTYyphl 3amulleM
PaBEHCTBO

= — = =N =T
dc =ap tacay tacy - 5)
Hanpasiienue Bektopa yckopenus: d. Touku C 3apaHee HEM3BECTHO.

HOpMaJII)HOC N TAaHTCHOHWAJIbHOC YCKOPCHHUA TOYKHU C BO BpamiaTCJIIbHOM
ABHKCHHUHU BOKPYT ITIOJIOCA A

al, = wis INC =14 cm/c®
al, =&, IAC =21 cml/c® .
Bekrop ééA NEePHCHAUKYIISIPEH BEKTOPY égA Y HaIIPaBJICH COOTBETCTBCHHO

YTJIIOBOMY YCKOPEHUIO &pg -
Yckopenune Touku C HaX0uM cocoO0M MPOEKIUi

a., =a, [Bosa +ad, =7,5 cm/c® |
ac, =a,[8ina —ag, =339 em/c? |
Haiinem BenuumHy BeKTOpa yckopenus Touku C 1o popmyie

ac =./a, +aé, =8,22 cm/c’



