3agaua K1
[Inockuii MAPHUPHO-PBIYAKHBIA MEXaHU3M COCTOMT M3 3BeHbeB 1, 4,
COBEpPLIAIOIINX  BpallaTeIbHOE  JBHKEHWE, 3BEHBEB 2, 3,  COBEPIIAIOIIMX
IJIOCKOIIApaJUIeNIbHOE JIBMKEHUE, W TOJ3YHOB B, E, coBeplalmMX BO3BpPaTHO-
MOCTYTATENbHOE IBMKEeHHE. CXeMbl MEXaHU3MOB NpuBeieHbI B Tabmuue 1.
JIMMHBI 3BEHBEB U1 BCEX BAPUAHTOB PaBHBI COOTBETCTBEHHO:
I, =0,4m; 1, =12m; I3=1,4m; 1, =0,6 m; AD=DB.

[TonoxeHnue MmexaHu3Ma onpenensercs yriamu o, B, v, ¢, 6.

HOCTpOCHHC IMOJIOKCHMA MCXaHU3Ma CJICAYCT HAYMHATDL CO CTCPIKH:A, HAIIPABJICHUC
KOTOPOTO OIIPCACIIACTCA YITIOM & , HAIIPABJICHUA OTCUCTA YIJIOB IIO XOO4Y HIIN IIPOTHUB

X0/la 4YacOBOM CTpENKM TMOKa3aHbl JYyTrOBbIMH CTpEJIKaMH Ha cXeMmax. 3aJaHHbIC
YIJIOBYIO CKOPOCTh M YIJIOBOE YCKOPEHHE CUMTATh HAIMPAaBJICHHBIMU MPOTUB YaCOBOM

CTPCJIKH, a 3aJaHHbIC CKOPOCTb VB H YCKOPCHHUEC dp - OT TOYKH Bxb.
YuciieHHbIE 3HA4YCHUS YIJIOB KW APYIrux 3aJaHHBIX BCIWMYHMH MO CXCM 0-4
IMPUBCACHLI B Ta6J'II/II_[e 2, AJIsL OTUX CXEM YIJIOBBIC CKOPOCTH W U W, —— BCIHNYHUHBI

MMOCTOSTHHBIC. UWCIIEHHBIC 3HAYCHHSI YTJIOB U JPYTUX 3aJaHHBIX BEJIMYUH IS cXeM 5-9
npuBeaeHbl B Tabmuie 3.

TpeOyeTcsi MOCTPOUTH 3aJJaHHOE TOJOKEHUE MEXaHU3Ma, JUJISi 3TOrO IMOJIOKEHUS
OTIPEJICIUTh YIJIOBBIE CKOPOCTH U YCKOPEHUS 3BEHHEB MEXaHU3MA, & TAK)KE JTIMHEHHBIC
CKOPOCTHU U YCKOPEHUSI TOUEK MEXaHU3MA.

BapuaHnt 3ajgaHusi  BbIOMpaeTCs 1O MOCJIEIHUM JIBYyM IudpaMm 3a4eTKU:
npeanociennss nudpa — Homep cxembl (Tabmuua 1), mocnenuss mudpa — HOMEp
ycaoBus (Tabmuier 2, 3). Hanpumep: Ne091365, Mmexanusm — 6, ycioBue — 5.

Taomuma 1. CxeMbl MEXaHU3MOB

Cxema 0 Cxema 1

Cxema 2 Cxema 3




Cxema 4

Cxema 5

Cxema 6

Cxema 7

Cxema 8

Cxema 9

Taomuna 2. Ucxomusie nanawie 1t cxem 0-4

VrioBeie

o % Yrasl, epao cKopocTH o Onpenenuthb

3 S

T g B y o 0 o o, V 10 a g

TOYEK | 3B€HA | TOYKH | 3BEHA

0 0 60 30 0 120 6 - B,E | DE B AB
1 90 | 120 | 150 0 30 - 4 A E | AB A AB
2 30 60 30 0 120 5 - B,E | 4B B AB
3 60 | 150 | 150 | 90 30 - 5 A E | DE A AB
4 30 30 60 0 150 4 - D, E | 4B B AB
5 90 | 120 | 120 | 90 60 - 6 A E | AB A AB
6 90 | 150 | 120 | 90 30 3 - B,E | DE B AB
7 0 60 60 0 120 - 2 A, E | DE A AB




8 60 | 150 | 120 | 90 30 2 - D E | AB B AB
9 30 | 120 | 150 0 60 - 8 A E | DE A AB
Taomuna 3. VIcxomuple faHHbIE IS cXeM 5-9

VYrioBble JIuHeliHble
= CKOpPOCTH CKOPOCTH
2 Vsl 0 (C_l) u (M/ C) u 0]
g , 2pa MPEACIIUTD
§ YCKOpPEHHsT | YCKOPCHHS
: () | lwre?)
é V 0, a g

a | p Y || 0 “1 “1 Ve as TOYEK | 3B€HA | TOUKH | 3BCHA

0 |120] 30 | 30 | 90| 150 2 4 - - B E | AB B AB
1] 0 | 60|90 | 0120 - - 4 6 A E | DE A AB
2 | 60 |150| 30 |90 | 30 3 5 - - B,E | AB B AB
3| 0 |150| 30 | 0| 60 - - 6 8 A E | AB A AB
4 | 30 1120|120 | 0 | 60 4 6 - - B,E | DE B AB
5190 |120| 90 |90 | 60 - - 8 10 | D,E | DE A AB
6| 0 [150| 90 | 0 | 120 5 8 - - B,E | DE B AB
7 |30 |120| 30 | 0 | 60 - - 2 5 A E | AB A AB
8 | 90 |120|120|90 | 150 6 10 - - B,E | DE B AB
9 | 60| 60| 60|90 30 - - 5 4 D,E | AB A AB

Yka3zanus k pemenuro 3agaun K1

DTO 3a7a4ya Ha UCCIEAOBAHUE IUIOCKOMAPAIJIEIBHOTO JIBHXKEHHUSI TBEPJIOrO Tela.
[Ipu ee pemieHnu A1t ONPEAEIEHUS] CKOPOCTEN TOUEK MEXAHU3MA U YTIIOBBIX CKOPOCTEN
€ro 3BEHBEB CIIEIyET BOCIIOJIb30BaThCS IMOHITUEM O MTHOBEHHOM LIEHTPE CKOPOCTEU U
TEOPEMOI O MPOEKIMIX CKOPOCTEH JBYX TOYEK TeJa, MPUMEHSS 3Ty Teopemy (KU 3TO
MOHATHE) K KAXKJIOMY 3BEHY MEXaHHM3Ma B OTAEIbHOCTHU. JJIsl onpeneneHus yCKOpeHU
TOYEK MEXAHU3Ma CJIEAYET BOCHOJIb30BATHCS TEOPEMOW O CIIOKEHUH YCKOPEHHMU NpH
IJIOCKOIApaJUIeIbHOM IBMKEHUH TBEPIOTO TEIIA.

Ha Pucynke 1 wu300paxeH KpHUBOIIMIIHO-TIOJ3YHHBIM MEXaHU3M. 3BEHbA
MEXaHU3Ma:

3B€HO | (KpUBONIMIT) COBEPIIAET BpallaTEIbHOE ABUKEHHUE;

3B€HO 2 (IIaTyH) COBEPIIAET MIOCKONApaICIbHOE JIBUKEHUE;

3BEHO 3 (MOJ3yH) COBEPIIAET BO3BPATHO-NIOCTYNATEIBHOE JBUKEHUE.




Pucynok 1. KpuBOmMIHO-TIOI3yHHBIN MEXaHU3M

Omnpenenenre CKOPOCTEH U YCKOPEHHM MPHU BpaIlaTeIbHOM JABUKEHUU TBEPAOTO
Tena (3BeHo 1)
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Pucynok 2. CKOpOCTH M yCKOPEHUS NIPU BPAILIATEIbHOM JIBUKEHUH 3BEHA

YucieHHOE 3HAYEHUE CKOPOCTH TOYKH BPAIIAFOMIETOCS TBEPIOro Teia (3BeHO 1)
PaBHO MIPOU3BEICHUIO YTIIOBOM CKOPOCTH Tella @ Ha PACCTOSIHHE OT 3TOW TOYKH JI0 OCH

BpaleHus. BekTop ckopocTH HampaBiieH MO KacaTeJbHOW K TPAeKTOPHUH B CTOPOHY
YIJIOBOM CKOPOCTH.
Vy=0-0A=0w-1,
I, =0A
V, LOA no nanpaenenuio o
BekTop ycKopeHHsI TOYKH BpAIIalONIETOCs TBEPAOrO Tella CKJIaabIBacTCS W3
HOPMaJIBHOW W KacaTelbHOW COCTaBIsIONIMX. KacaTenmpHass COCTaBISIONIAsT YCKOPEHHUS

HalpaBJICHa IO KacaTelbHOW K TPAaeKTOPUU B CTOPOHY YIJIOBOTO YCKOPEHHS & ;
HOpMaJIbHAas COCTABJISIONIAs BCErja HANIPABJICHA 110 PAIUYCYy K OCH BpaIEHUS.



ap=ap+a
ah =w?-OA=0®-1, a, om()4 «x ()O
ap=¢-0OA=¢-1; a, L OA no nanpasnenuo &

Ornpenenenue CKOpOCTEN U YCKOPEHUM MPU MIIOCKONAPAIICIbHOM JABUKEHUH
TBEPJIOTO Teuia (3BEHO 2)

MrHOBEHHBIN LIEHTP CKOPOCTEN

Pucynok 3. Onpeznenenue moaoXeHs MTHOBEHHOTO IIEHTPa CKOPOCTEH

MrHOBEHHBIM LEHTPOM CKOpOCTEW Tena (3BeHa) Ha3bIBaeTCs TOYKA, CKOPOCTH
KOTOPOM B JaHHBIM MOMEHT BPEMEHM paBHa Hymw0. /(s omnpeneneHus NOJIOXKEHHUS
MTHOBEHHOT'O IIEHTPA CKOPOCTEN HAZO0 3HATh HAIPABJIECHUS CKOPOCTEN ABYX TOYEK A H
B. MrHoBeHHbId 1LEHTp cKopocTe (C, HaxoAWTCS B TOUYKE MEPECEUCHUs
NEPIEHINKYJIIPOB, BOCCTABIEHHBIX U3 TOUEK 4 U B K BEKTOpaM CKOPOCTEMN 3TUX TOYEK:

VL AGC,
Vg L BGC,

Ckopoct TOYeK Tena (3B€HA) MPOMOPIMOHAIBHBI WX PACCTOSHHUSIM /IO
MTHOBEHHOT'O LIEHTPa CKOPOCTEU. YTJIOBAasi CKOPOCTh 3B€HA B JIaHHBIA MOMEHT BPEMEHU
paBHa OTHOULICHUIO CKOPOCTH TOYKM K €€ PACCTOSHUIO OO0 MIHOBEHHOTO LIEHTpa
CKOpPOCTEM:

Va Ve
AC, BC,
VA =y AC2
VB =Wy BCZ

:a)2



Teopema 0 MpoeKUAX CKOPOCTEN ABYX TOUYEK Tena

ITpoexkuuu ckopocTel IByX TOUYEK Tela (3BE€HO 2) Ha OCh, MPOXOALIYIO Yepe3 3TH

TOYKH, PaBHBI APYT APYry-.
V,cosa =Vg cos S

COS

VB :VA

cos

Pucynok 4. OnpeneneHre CKOPOCTeH o TeopeMe 0 IPOCKIIUIX

TeopeMa O CJIOKCHHNU YCKOpeHI/Iﬁ IIpH INIOCKOIIAPpAJICIIbHOM ABUKCHUHU TBCPIAOI'O
TCJIa

as B

Pucynok 5. Onpenenenne yCKOPEHH pH MIIOCKOoNapaJliIeIbHOM JBHKCHUU

VYckopenue m1000il Touku B Tena (3B€HA) paBHO BEKTOPHOM CyMME YCKOpPEHUs
TOYKA A, TPUHATON 3a TMOJIOC, U YCKOPEHHUs, KOTOPOE TOYKAa B TNOJy4aeT HpH
OTHOCHUTEIBHOM BpALIEHUH BOKPYT 3TOTO IMOJIOCA.

dg =ap +ap +apy +aga
2 -
agA =Wy BA= a)22|2 aRB om ()B K ()A

aga = £,BA=5,l, asg L AB no manpaenenuo &



IIpumep pernenus 3aga4u

OrnpenenuTs yIiI0BbIe CKOPOCTH U YCKOPEHHUS 3BEHhEB MEXaHU3Ma, a TaKKe
JUHEHHBIC CKOPOCTH M YCKOPEHUS TOUYCK MEXaHHU3Ma.

Hcxonuble TaHHBIE:
Cxema O;

l, =0,5Mm; |, =15m; I3=12m; |,=0,8x; AD=DB
a=120", =60, y=90", p=90°, 8 =150"
w, =10c™
Haittu: Vp, Vi, O, Qa, eaB
Pemenne

T =128

Pucynoxk 1. Mexanusm B 3aJJTaHHOM TOJI0KEHUH

3BeHbss 1 W 4  cOBEpIIAOT BpAIIATEIBHOE JBWKEHME. 3BEHbI 2 U 3 —
IUIOCKOIIAPAJUIEIIbBHOE IBU)KCHHUE.

Ornpenenenne CKOPOCTEN.
Vg =ayl, =80m/c,
V, L AO,

Vg L BO,

AC, LV,

BC, 1Vg
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Pucynok 2. Onpenenenne cKkopocTeit

Touka C;, — MTHOBEHHBIN LIEHTP CKOPOCTEW 3BEHA 2,

AACZB AB:|2, CzB == |2C05300 :glz, C2A:|2 S|n3OO:0,5|2
W, = Ve _ 80 _gisgct
BC, 1,299

Vp=w,AC, =0,05l, =4619m/cC
AAC,D: AD=0,51,, C,A=C,D=AD=05l, =0,/5 m
Vp =0,DC, = 0,05, =4619 u/cC
oy =~A Ya 2819 g 53g,1
AO;, |y 05
Vp L DC,
Ve L ECy4
Touka C3 — MTHOBEHHBIH LIEHTP CKOPOCTEH 3BeHa 3,
AEC;D:
DE =14
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C3E=|3tg30° :glg, C3D:|3/ COSBOO:¥I3

Vp 4619
DC, 1386
Vg =w;EC; =3333:0693=2,309m/cC

ITo TCOPCMC O IMPOCKIUAX ITOJIYIHUM TOT KC PC3YyJIbTAT:
Vg =Vp c0s60° =2,309.m/ ¢

OrnpeneneHne yCKOPEHHU.

ag =ap = wil, =800m-c™?

W3 = Wpg = =3333¢c!

ag =¢&4l, =0

a;|l0,B

a,=a,+ap

ap =l =42667m-c"°
ap=¢h

ap || O.A; a; LOA

v

Pucynok 3. Onpenenenre yCKOpeHUi

ITo Teopeme o CIIOXKEHUH YCKOPEHHM MPH IIOCKOMAPAIIIIEIbHOM JBUKECHUU:

12



ap+ap=ag +ans +ang

ats || AB; aiz L AB

ahg = w5l, =56,889 w2

apa = &l

Bozpmem IMPOCKIWHU BEKTOPHOI'O YPABHCHUA JJIA yCKOpeHI/Iﬁ Ha OCHu Xy

0+aj =0+ahg sin30° —ajg cos 30°

aj +0=ag +ahg c0s30° +ajg sin30°

OrnpenensieM KacaTelbHbIE YCKOPEHUS:

ah —ajg sin30°
cos 30°

aj =ag +ahg c0s30° +ajg Sin30° =121,056 m-c”

OTpunaTenbHbId 3HAaK PE3yJIbTaTa CBUIETEIIBCTBYET, UTO JAEHCTBUTEILHOE HAIIPABIICHHUE
BEKTOpa KacaTeJIbHOI'O0 YCKOPEHUSl MPOTHUBOIIOJIOKHO HAIlPaBJICHUIO, BHIOPAHHOMY Ha

ahg = =-16422 m-c?

2

YepTexe.
YT0BBIE YCKOPEHUS
apB
£y =Epg = ‘ ‘ _ 10422 _ 10948 2
I, 15

ap
£ = ‘ ‘ _ 12108 _ 50112 o

I, 05

[TonHoe yckopeHue Touku B

an =) +(as) =(42667) + (121056 )7 = 128,355 u1-

Otset: Va=4,619 m/c, Ve=3,309 m/c, wng =6,158 ™, an=128,355 m/c?, eng =10,948 ¢
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