BpamartenbHoe 1BH:KeHHEe TBEPAOTO TeJjia
Ha Pucynke 1 uzo6paxken 6apabaH, COBEPIIAIONINIA BpaATEIHLHOE JTBIKEHNE.
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Pucynok 1. CkopoCcTH M yCKOpPEHUS IPU BPAIIATEIIBHOM JIBUKEHUN
UuciieHHOE 3HAaYEHHE CKOPOCTH TOYKHM BPAILAIOMIETOCS TBEPAOrO TeEla PAaBHO
IIPOU3BEICHUIO YIJIOBOM CKOPOCTH Tela (@ Ha PACCTOSHUE OT 3TOW TOYKU 10 OCH

BpalleHus. BexkTop ckopocTu HampaBieH MO KacaTeJbHOW K TPAaeKTOPUU B CTOPOHY
YIJIOBOU CKOPOCTH.

Vy=0-0A=0w-,

I, =0A

V, LOA no nanpaenenuio o

BekTop yckopeHHs TOYKM BpaLAarOLIErocs TBEPAOTO TeEJla CKJIAAbIBACTCS U3
HOPMAJIBHOM M KacaTeJbHOW cocTaBisrolmx. KacarenpHas cocraBisionias yCKOPEHUs
HaIlpaBJI€HA 10 KacaTeJbHOW K TPACKTOPUM B CTOPOHY YIJIOBOTO YCKOPEHHUS &
HOpPMaJIbHasl COCTABJISAIONIAs BCETa HANPABJICHA 110 PAANYCY K OCH BPAIEHUS.

ap=ap+ap
ah =w’ - OA=w® 1, a) om()4 « ()o

ap=¢-0OA=¢-1; a, L OA no nanpaenenuo &

(W,

Pucynox 2. CkopocTu 1 yCKOpEeHHs B TOUKE KacaHusi 6apabaHoB ((GpUKLIMOHHAS
nepeaaya)



VK =a)1-R1=a)2'R2

T _
ak =&1"Ry=¢,-R;

R; , R, - paguycel OapabaHOB.

) E,

Pucynok 3. CKOpoCTH 1 YCKOpEHHs B TOUKaX KacaHHs peMHs (peMEHHas

nepeaaya)
Vi, =V, a, =a, ag, * ag,
Vi, =@y Ry ag, =& Ry ag, =o, Ry
Vi, =®2-Ry ag, =&, Ry ag, = w,° R,

R; , R, - paguycel OapabaHOB.

IIpumep perieHus 3aga4u
MexaHu3M cocTOMT U3 Tpy3a 1, NPUKPEIJIEHHOTO K TPOCYy M JIBUXKYILErocs
nocTynareinbHo, U 6apabaHoB 2, 3, coBeplIaOLIMX BpaliareabHoe ABkeHue. [lepenaya
JBYDKEHUS MEXAy OapabaHaMu OCYIIECTBIISIETCS TOCPEJACTBOM JTMOO peMEHHOM, T1O0
(¢pukoHHON mepenaud. Tpockl M PEMHM, TMEpPEAAOIINE JBWKEHHE CUHUTATh
HEBECOMBIMH M HEPACTSXKUMBIMHU.
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Pucynok 4. Cxema MexaHu3zma



3aKOH JIBM>KEHMS Trpy3a |
Xx=C, +Clt+C2t2,
rae t — Bpewms, c¢; Cy, C1, C; — HEKOTOPBIE MOCTOSIHHBIE.

B nHauvanpHbi MOMeHT BpemMenn =0 monoxkeHHe Tpy3a OmpenemnseTcs
KOOpAUHATON Xy, HadaJlbHasl CKOpOCThb rpy3a V,. B MomeHT BpeMeHu t, koopauHaTa

rpy3a paBHa X,.

Tpebyetcs onpenenutsh kodpduruenter Co, C;, C, 3aK0HA ABMXKEHUS rpy3a 1. B
MOMEHT BpeMEHU {; OIpenesnTh CKOPOCTh U YCKOpEHHUE Ipy3a u Touku M Gapabana 3.

BeKTOpbl JTUHEHHBIX CKOPOCTH M YCKOPEHHUS TOYEK, a TAKXKE HAIPaBJICHUS YTIOBBIX
CKOpPOCTEN U ycKopeHHUil OapabaHOB MOKa3aTh HA CXEME MEXaHU3Ma.

DTO 3a7a4a Ha OIpPEAEIICHHE CKOPOCTEH M YCKOPEHUH MpU NOCTYNATEIbHOM U
BpalllaTeJIbHOM JBWKEHMHM TBepaoro Ttena. [Ipm ee pemeHuu [ ONpeneneHus
JIMHEWHBIX CKOPOCTEN U YCKOPEHHUM TOYEK CUCTEMBI U YTIIOBBIX CKOPOCTEN U YCKOPEHUIN
OapabaHOB clleyeT BOCIOJIb30BATHCSA TEM, YTO BCE TOUKHU HEPACTSHKMMOW HUTH UMEIOT
OJIMHAKOBBIE CKOPOCTb M YyCKOpeHHue. B Toukax kacanus OapabaHoB ((pUKIIMOHHAS
nepeaayda) TaKkKe HMMEIT MECTO OJMHAKOBBIE JUHEHHBIE CKOPOCTH W KacaTelbHbIC
COCTABJISIFOLUE YCKOPEHUS.

HcxoaHble jaHHBIE:
R, =100cm; r, =60cm; R; =75Cwm;
Xo=5cm; Vyg=10 cm/lc; X, =179 cm;
Haiitu: koappuumentsr Cp, C;, C, 3aK0Ha IBHKEHUS Tpy3a 1;
Vl,al,VM,aanu t1=20
Pemienne

I'py3 1 cosepuiaer nocrtynarenbHoe ABMkeHUE. bapabanbsl 2 m 3 — BpamaTenbHOE
JBUKEHUE.

3aKOH ABMKEHHUS rpy3a | X=Cy +Cit+ C2t2 ,
CkopocTs rpysa V; =x=C;+2C,t
YckopeHue rpysa a, =V, =2C, =const
HavanbeHble ycnoBus:
Xg =5 Cm;
[Mpu t =0
Vo =10 em/c
Co =Xy =5 Cm;
Torna
C;=Vy; =10 cul/c
I[Iput, =3¢ Xo =179 Cm;
179 =5+10-3+C, -9
C, =M=16 (cm/cz)

9
[Tomy4ynm 3aKOH ABMKEHHS rpysa 1 x =5+10t+ 16t° (em),



CkopocTh Tpy3a V, =10+ 32t (eu/ c)

YckopeHue rpysa a =32 (CM / cz)

put; =2 ¢ V, =74 enlc, a; =32 eml ¢?

BekTopbl CKOPOCTH U YCKOPEHHUS TPy3a HAMPABUM B TIOJIOKUTEILHOM HAIIPABICHUN OCH

X — BHHU3.
Paccmotpum Touky L — Touky kacanust Hutu u 6apadbana 2

V 74 _

V, =V =, -1, = @,=-+=""=1233¢"
L 1 2 '2 2 r2 60

a 32 _

al =a, =¢&,, = &,=-1_"2_0533¢c2
L =81 =& 1 2= = 60

al =w?-r, =12332.60=91,267cu-c 2
PaccmoTpum Touky K — Touky kacanust 6apabaHoB 2 u 3

‘R
3
z £2-Ry 32 -2
aK=82-R2=83-R3 = 83:—:—:0,711(:
R, 60

ag, = w5 -R, =1,2337-100 = 152,029 cu/ ¢?
ag, = ws -Ry =1644 %.75=202,705cm / ¢

Pucynok 5. Onpezenenrie CKOpoCTel U yCKOpEHUM
YHucneHHble 3HAYEHUS] CKOPOCTM M YCKOPEHUS TOYKH M COBIIANAIOT CO 3HAYCHUSIMU
cKopocTu U yckopenus Touku K 6apabana 3:



Vm =Vk =w3-R; =1644-75=123,3 cmulC

af, =ag =&3-Ry =0711-75=53,325¢cm/ ¢?

ay =ag, =w; -Ry =1644 275 =202 ,705cm / c*
[Tonnoe yckopenue Touku M:

aw =l | +(afy | =/(53.325)% + (202,705)% = 209,602 cr-c 2

OtBeT: 3aK0H ABMXKeHUs rpy3a 1 X =5+10t+ 16t2 (CM),
npu t1=2 C V, =74 culec, a, =32 cul c?
Vy =123,3 enlc, ay = 209,602 cu/ c?



ILiiockonapasienbHoe (IU10CKOE) IBUKEHUE TBEPAOIro Tejia

[TnockonapanienbHbIM (MM TUIOCKMM) Ha3bIBA€TCS TAaKOE JIBHIKEHHE TBEPOTO
T€na, NpPU KOTOPOM BCE €ro TOYKM NEPEMEIIAIOTCS NapaJjIeIbHO HEKOTOPOU
HEMOJIBMYKHOM TIIIOCKOCTH.

[Ipu pemeHun 3aay Ha MCCIENOBaHUE IUIOCKOMAPAIEIBHOTO ABUKEHUS A
onpeereHUs] CKOPOCTEM TOUEK MEXaHU3Ma M YTIIOBBIX CKOPOCTEH €ro 3BeHbEB CIEAYET
BOCIIOJI30BAThCSl TIOHSTHEM O MIHOBEHHOM IIEHTPE CKOpPOCTEM WM TEOopeMol o
CIIOKEHUU CKopocTei. [lnsi ompeneneHuss yCKOpPEHHI TOYeK MeXaHHu3Ma CleayeT
BOCIIOJI30BaThCSl TEOPEMOM O CIIOKEHUM YCKOPEHUW TMpH IUIOCKOIMApaiieIbHOM
JIBMKEHUU TBEPAOTO TENa.

Ha Pucynke 1 wu300paxeH KpUBOLIUITHO-TIOJ3YHHBI MEXaHU3M. 3BEHBS
MEXaHU3Ma:

3B€HO | (KpUBOIIMUIT) COBEPIIAET BpallaTeIbHOE ABUKEHHUCE;

3B€HO 2 (IIaTyH) COBEPIIAET MIOCKONapaUIeIbHOE JTIBUKECHHUE;

3BEHO 3 (MOJ3YH) COBEPIIAET BO3BPATHO-TIOCTYIATEIHHOE IBUKEHUE.
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Pucynox 1. KpuBommMnHO-noJI3yHHBIA MEXAHU3M

Omnpenenenre CKOPOCTEH U YCKOPEHHH MPHU BpaIaTeIbHOM JBUKEHUU TBEPIOTO
Tena (3BeHo 1)
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Pucynok 2. CKOpOCTH U yCKOPEHUS NPY BPAILIATEIbHOM JIBUKEHUU 3BEHA



YucieHHOE 3HAYEHUE CKOPOCTH TOYKH BPAIIAIOIIETOCsS TBEPJOro Teia (3BeHo 1)
pPaBHO MPOU3BEJCHHUIO YTIOBOM CKOPOCTH TEJa @ HA PACCTOSIHUE OT 3TOM TOYKU IO OCU

BpalleHus. BexkTop ckopocTu HampaBieH MO KacaTeJbHOW K TPAaeKTOPUU B CTOPOHY
YIJIOBOM CKOPOCTH.

Va=0-OA=w-l;

I, =0A

V5 LOA no nanpaenenuio @

Bektop yckopeHHs TOYKM BpaIarOIIErocss TBEPAOTO Tejla CKJIAIbIBaeTCs U3
HOPMAJIBHOM M KacaTeJIbHOM COCTaBIAIOIMMX. KacaTenpHash COCTaBIAIONMIAS YCKOPEHUS
HampapjieHa IO KacaTeJIbHOW K TPaeKTOPUU B CTOPOHY YIJIOBOTO YCKOPEHHUS &
HOpMaJbHas COCTABJISIONIAs BCEr/la HaIIpaBJeHa Mo Pajnycy K OCH BpallleHUS.

a,=a,+a

ah =w?-OA=0®-1, a, om()4 « ()O

ap=¢-OA=¢-1; a, L OA no nanpaenenuo &
Onpenenenue CKOPOCTEN U YCKOPEHUN MPH TIIOCKOMAPAILICTIBHOM JBHKEHUH

TBEPJIOTO Teuia (3BEHO 2)

MTrHOBEHHBIN IEHTP CKOPOCTEHN

Pucynok 3. Onpenenenue nojaoxKeHusi MTHOBEHHOTO LIEHTpa CKOPOCTEN

MrHOBEHHBIM LIEHTPOM CKOPOCTEW Tena (3BeHa 2) Ha3bIBAaeTCsA TOYKA, CKOPOCTh
KOTOpPOW B JIAaHHBIM MOMEHT BPEMEHU paBHA HyII0. s omnpenesneHus IMOI0KEHUs
MTHOBEHHOTO IIEHTpa CKOPOCTE HaJ0 3HATh HAIMPABIICHUS CKOPOCTEH JABYX TOYEK A H
B. MrHoBeHHBI ULEHTPp CKOpoCcTe P HaxoguTrcss B TOYKE IEPECECUCHHUS
MEePIIECHIUKYJISIPOB, IOCTPOEHHBIX U3 TOUEK A U B K BEKTOPaM CKOPOCTEU 3TUX TOUEK:



Vo L AP

Vg L BP
CkopocTH TOYeK Tela (3BeHa 2) MPOMOPIHOHAIBHBI WX PACCTOSHHUSM JI0
MT'HOBEHHOTO IIEHTPA CKOpOCTEH. YTIIOBasi CKOPOCTh 3B€HA B JaHHBIM MOMEHT BPEMEHU

paBHa OTHONIECHUIO CKOPOCTH TOYKHM K €€ PACCTOSHUIO JI0 MTHOBEHHOI'O IIEHTpa
CKOpPOCTEM:

Vv Vv
Ya_V8 _,,
AP BP

VA :a)zAP

Teopema 0 CI0KEHUH CKOPOCTEN

CkopocTh 000 TOUKH B Tena (3BeHa 2) paBHA BEKTOPHOW CyMME YCKOPCHHS
TOYKH A, TPUHATOW 3a TOJNIOC, M CKOPOCTH, KOTOPYK0 TO4YKa B TONy4yaer IIpu
OTHOCHUTEIBHOM BPALIEHUH BOKPYT 3TOTO IOJIIOCA.

VB :VA +VBA

Vga L AB no nanpasnenwo @

a

Pucynok 4. Onpenenenrie CKOpOCTEN MO TEOPEME O CIOXKEHUU CKOPOCTEN

TeopemMa 0 CI0KEHMU YCKOPEHMU IIPH INIOCKOM JIBUZKCHHUHU TBEPJIOTO TEa

Yckopenue 000M TOYkU B Tena (3BeHa 2) paBHO BEKTOPHOW CyMME YCKOPEHHS
TOYKA A, TPHUHATON 3a MOJIOC, U YCKOPEHHUs, KOTOPOE TOYKAa B TNOJIy4aeT HpH
OTHOCHUTEJIbHOM BpAIlEHUH BOKPYT 3TOI0 MOIIOCA.



gB =§A+§BA
ag =ap +ap+apy +aAga
agA =a)ZZBA=a)22|2 528 om ()B K ()A

aga = &,BA=5,1, asg L AB no manpaenenuo &

PI/ICYHOK 5. OHpGI[GJIGHI/IC YCKOpCHI/Iﬁ IIpH IIOCKOIIapAJICIIbHOM ABUIKCHUU



IIpuMepsl pemieHus 3a1a4u
3amaua 1
diutancorpag
OrnpenenuTh CKOPOCTh U YCKOPEHUE TOUKH B, a TakkKe yrioBble CKOPOCTh U
YCKOpEeHHeE 3BeHa AB.
Hcxonubie naHHbIE:

AB=1 u, VA=2M/C,3.A=4M/CZ

Haittu: Vg, ap, ns, eap

E,q‘

Penienue

3BeHbst A u B COBEpUIAIOT MOCTYIATEJIbHOE JBUXEHUE. 3BEHO AB —
IJIOCKOIApasuIeIbHOE IBUKEHUE.
Ornpenenenre CKOPOCTU TOYKU B ¢ MOMOIIBI0 MTHOBEHHOTO LIEHTPA CKOPOCTEM.




V, L AP
Vg LBP

Touka P — MrHOBEHHBIH IIEHTP CKOpocTel 3BeHa AB,
AAPB:

AB=1m, AP =AB-sin30°=05AB =05, BP = AB-c0s30° = ? AB =0,866

Vo 20m/c
AP 05m

Vg =wpgBP=4¢"1.0866 n=3464xm/c

Ol'[peI[CJICHI/Ie CKOpPOCTH TOYKHU Bc IMOMOIIBIO TCOPCMBI O CIIOKCHUU CKOpOCTCﬁ.
¥ 4 -
I

a)AB = 4C_l

—_—————ee e

—_————a e =

[TpuHrMaeM 3a NoJIoC TOUKYy 4

Vpa L AB

CocraBiisieM ypaBHEHUS TPOCKIIMN HA OCH X U Y

X _VB :O—VBA COS3Oo

y: OZ—VA +VBA Sln30°

= Vo _ 2
sin30° 05

Vg =Vpga cos30° =4-.0,866 =3464 m/ c
[TosoXuTENbHBIA  3HAK  pe3yJbTaTa  CBUIETEIBCTBYET, UYTO  JEUCTBUTEIBHOE

HanpaBJeHUE BEKTOpa CKOPOCTHM COOTBETCTBYET HAIPaBIE€HUIO, BBIOPAHHOMY Ha
YepTexKe.

Vg =4mlc



Vea _40nm /c
AB 1m
OrnpeieNieHne YCKOPEHHsI TOYKH B 10 TeopeMe O CII0KEHUH YCKOPEHUH

=4c7t

Wpg =

a4

[TpuHMMaeM 3a NoJIroC TOUKY A
dg =dp +3ga +8ga

apy = wig AB=16 u/ c?
agyommouxu B x mouxe A,

T
aBA = gABAB

aj, L AB
CocraBisieM ypaBHEHHS TPOEKIUA HA OCU X U Y
X: —ag=0-ag,sin30° —ag, cos30°

y: 0=a,—ag,c0s30° +ag, sin30°

—ap +agac0s30°  —4+16-0,866
sin30° - 05

ag = ap, sin30° +ag, c0s30° =16-0,5+19712-0,866 = 25,071/ c?

[TomoxuTenbHbI  3HAK  pe3yjbTaTa  CBUIETENBCTBYET, YTO  JIEMCTBUTEIBHOE

HarpaBJeHUE BEKTOpa YCKOPEHHUS COOTBETCTBYET HAMPABJICHUIO, BHIOpDAHHOMY Ha
YEPTEKE.

ag, = =19712m/ ¢?

aga _ 19712

—19712 ¢72
AB

Epg =

Otsert: V=3,464 m/C,wng =4 ¢, a3=25,071 m/c?, eng =19,712 ¢
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3agaua 2
KpuBomUMnHO-n013yHHBIA MEeXaHU3M
OnpenenuTb CKOPOCTh U YCKOPEHUE TOUKH B, a TAKXKeE YIJI0BbIE CKOPOCTh U
YCKOpEeHHeE 3BeHa AB.
Hcxonubie naHHbIE:

OA=05m, AB=1mu, w=2ct, e=4c7?

Haittu: Vg, ap, ns, eap

Penienue

3BeHo OA COBCPIIACT BpalaTCIbHOC ABHKCHHUC, 3BCHO B COBCPIIACT ITOCTYIIATCIIBHOC
ABHXKXCHHC, 3BCHO AB — IIOCKOIIapaJUICIIbHOC ABHUIKCHHUC.

CxopocTtb 1 yckopeHue Touku 4 kpusommmna OA4:
V,=0-04=2-05=1mlcC

V, L OA no nanpaenenuio o

ap=ap+a,

ah =w®-04=4-05=2u/c?
ay=6-04=4-05=2m/c?

ap om mouxu A k mouxe O; @y L OA no nanpaenenuo &

OmnpeneneHne CKOPOCTH TOUYKU B ¢ TOMOIIbI0 MTHOBEHHOTO LIEHTPAa CKOPOCTEHN.
VoL AP

Vg L BP
Touka P — MrHOBEHHBIH IIEHTp cKOpocTel 3BeHa AB,

11



Z 2R

AAPB:

AB=Im, AP=AB=1y, BP=AB/cos45° =~/2-AB=141u
Vo lulc ]

O =2 =200 1,

BTAPT 1

Vg =wpgBP=1ct-141 m=141u/cC

OrnpeneneHue yCKOpeHUs TOYKH B 10 TE€OpeEME O CIOKEHUH YCKOPEHUI

[IpuHMMaeM 3a noaoc TOUKy A

12



ag =ap +aj +ags +apa

apy = wag AB=1 m/ c?

agyommouxu B x mouxe A,

agp = a5 AB

agy L AB

CocraBiisieM ypaBHEHHUs IPOEKLUI HA OCU X U Y

V2

—a57:—a2+0+0+a,§,A

V2

y: +a57:0—a,§+agA+0
ag =\/§-(—a,§+agA):1,41-(—2+1):—1,41M/c2

aga :—a5%+a2 =+141-0707 +2=3m/c?

IlonoxxkutenbHBI  3HAK  pe3ysbTara  CBHUIAETEIBCTBYET, 4YTO  JACHCTBUTEIIBHOE
HalpaBJieHUE BEKTOpa YCKOPEHMsSI COOTBETCTBYET HaIlPaBJICHUIO, BBHIOPAaHHOMY Ha
yeprexke. OTpULATENbHBIA 3HAK pPE3yJIbTaTa CBUAETENBCTBYET, YTO JECUCTBHUTEIBHOE
HaIlpaBJCHUE BEKTOPAa YCKOPEHHS MPOTHUBOIIOJIOXKHO HAIMPABIEHUIO, BEHIOPAHHOMY Ha
YEPTEXKE, CIETOBATEIBHO, BEKTOP YCKOPEHUS TOUKM 5B HaIpaBIIEH BIPABO.

T
L2k 3 g,

Ern = =
AT AB 1

Otser: V=1,41 m/C,ng =1 ¢, a3=1,41 m/c?, eng =3 C

13



3agaua 3

IL10cKUH IAPHUPHO-PHIYAKHBIA MEXaHU3M
OrnpenenuTp yIriioBbIE CKOPOCTU U YCKOPEHNUS 3BEHBEB MEXAHU3MA, & TAKKE
JIMHEWHBIE CKOPOCTH U YCKOPEHHUS TOUEK MEXaHU3Ma.
HUcxonable nanHbIE:

l, =0,5Mm; |, =15m; I3=12m; |,=0,8x; AD=DB
w, =10¢™*
Haiitu: Vp, VE, @hs, 8p, €8

Pemenne

T =1200

Pucynok 1. MexaHu3M B 3aJJTaHHOM TIOJI0KEHUU

3BeHbsi 1 W 4  coBeplIAlOT BpalllaTeIbHOE JBHKEHUE. 3BEHbA 2 U 3 —
IJIOCKOTApasieIbHOE IBUKEHUE.

Onpenenenue CKOpocTe.
Vg =ayl, =80m/c,
V, L AO,

V; L BO,

AC, LV,

BC, LVjp

14
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Pucynok 2. Onpenenenne ckopocTe

Touka C, — MTHOBEHHBIN LIEHTP CKOPOCTEHN 3BEHA 2,

AACZB: AB=|2, CzB = |2003300 :glz, C2A:|2 Sin30°=0,5|2
w, = Ve _ 80 _gisgt
BC, 1299

VA = a)zACZ :0)20,5|2 :4,619M/C
AAC,D: AD=0,5l,, C,A= C,D = AD=05l, =075 u
VD =a)2DC2 :a)20,5|2 :4,619 M/C

Vv \Y
w, =L =—A _A819 g o380t

AO;, |y 05
Vp L DC,
Ve L ECy4
Touka C3 — MTHOBEHHBIN LIEHTP CKOPOCTEW 3BEHA 3,
AEC;D:

J3 243

C3E=|3tg30° :?Ig, C3D:|3/ COSBOO:TI:S

15



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

ag =ap = wil, =800m-c™?

W3 = Wpg = =3333¢!

ag =¢&4l, =0

a; |l0,B

d,=ap+as

ap=w’ly =42667m-c°
ap =&l

a,||O.A; a; LOA

E H
|
Pucynok 3. Onpenenenne yCKOpeHU
[To TeopemMe 0 COKEHUN YCKOPEHUI MTPH MIIOCKOMapalJIeIbHOM JIBH)KEHUU:
ap+ap =ag +ang +ang
ag || AB; asg L AB
ahg = wil, =56,889 i -c
z- —_—
apa = &5

Bo3pmeM npoeKuu BEKTOPHOIO YPaBHEHUS JJ1s1 YCKOPEHUN HA OCH XY



0+aj =0+alg sin30° —ajg cos30°

aj +0=ag +ahg c0s30° +ajg sin30°

Ol'[peI[eJISICM KaCaTCJIbHBIC YCKOPCHUA:

ah —ajg sin30°
cos 30°

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

OTpI/IHaTCJ'II)HHﬁ 3HAK PEC3YyJIbTaTa CBUACTCILCTBYCT, YTO ,HCIZCTBPITGJIBHOG HaIIpaBJICHUC
BCKTOpA KaCaTCJIbHOT'O YCKOPCHHUA IIPOTHBOIIOJIOKHO HAIIPABIICHHIO, BI)I6paHHOMy Ha

— 16422 m-c 2

T —
apg =

2

YCPTCIKC.
VYT0BbIE YCKOPEHUS
g
£y =Epg = ‘ | ‘ = 161":_)22 =10,948 ¢*
2 y

ap
£ = ‘ ‘ _121050 o010 02

1, 05

[TonHoe yckopenue Touku B

an=(@2f +(as ) =/(42667) + (121056 ) = 128,355 112

Otser: 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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3agaua 4

KoJieco, kaTsineecsi mo HeMOJABUKHOM MOBEPXHOCTH (€3 MPOCKAJIb3bIBAHUSA

OrnpenenuTh CKOPOCTh U YCKOPEHHUE TOUKH B, a Takke yrioBble CKOPOCTh U
YCKOpPEHHUE KOJeca.

HUcxonupie faHHBIC:

R=1m, Vpa=2wmlc, ap =4 mlc?
Haittu: V, ap, @, ¢

Penienue
MrHOBEHHBIN HEHTP CKOPOCTEN P HaXOIUTCA B TOUKE KaCaHUs KOJIECa C HEIOIBUKHOMN
MOBEPXHOCTHIO, IpruueM 4P=R=const.
VYriioBas CKOpOCThb KoJjieca
V 2ml ¢ _
_ VYA —2¢ 1

= = =
AP 1m

Tak kak AP =const, MmoxeM cpa3y OnpeaeanuTh YIII0BOE YCKOPEHUE Koyeca
a 4 -

e="RA "4
R 1

Ornpenenenre CKOPOCTU TOYKU B ¢ MOMOIIBI0 MTHOBEHHOTO LIEHTPA CKOPOCTEM.

Ve

V, L AP
Vg LBP

AAPB:
AP=AB=R =1,
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BP=1/AP? +BP2 -2 AP- AB-C0s135° :\/RZ +R? +2-R? -%zR\/2+\/§=l,848M

c0s135° =—sin45°
Vg = wpgBP=2¢"1-1848 m=3696 m/cC

OmnpeneneHue yCKOPEHUst TOYKU B TI0 TeOpeMe O CIO0KEHUN YCKOPEHUM

=y

[TpuHMMaeM 3a NoJIroC TOUKY A
dg =dp +3ga +8ga

apy = 0’ AB=w’R=4 ulc?
agyommouku B x mouxe A;
agy=c-AB=¢-R=4 m/c?

agp L AB no nanpasnenuo &
CocrapisieM ypaBHEHHUSI IPOCKIMIA HA OCH X 1 Y

X aBX:aA—agA§+a§A%:4—2\/§+2\/§:4mlc2
n N2 N2

y aBy:O—aBA7—aBA7:_2\/5_2\/_:—5,657]%/62

8g = ap +ap,’ =+ 42 +5657% =6,928x/ ¢’

———————————

=y

ETEIy

ae

Otset: V5=3,696 m/C, =2 ¢, ¢ =4 ¢, a;=6,928 m/c?,
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3agaua 5
Ili1aHeTapHbI MeXaHU3M
3BEHbSI MEXaHU3MA!
3BeHO | (kpuBommn OA) coBeplIaeT BpallaTebHOE JTBUKCHUE;
3BEHO 2 (CIYTHUKOBOE KOJIECO) COBEPIIAET IJIOCKONAPAIIIEIIbHOE JBUKEHUE;
3BeHO 0 (COTHIIEBOE KOJIECO) — CTOMKA, HETIOJBUKHOE 3BEHO.

OnpenenuTh CKOPOCTh U YCKOPEHHUE TOUKH B, a TaKkKe yriIoBbIE CKOPOCTh U
YCKOPEHHUE MOJBUKHOTO Kojeca 2.
Hcxonnbie 1aHHbBIE:

OA=1m,t,=r=04m 0, =2¢", 6, =4 ¢
Haittu: Vp, ag, @, &

Pentenue

CxopocTb 1 yckopeHue Touku A kpusommna OA:

V5 L OA no nanpaenenuio @,
ap=ap+ap

af =w®-04=4-1=4nlc?
ay=6-04=4-1=4n/c?

ax om mouxu A x mouxe O; ap L OA no nanpaenenuo &,

MrHOBEHHBIN LIEHTP CKOPOCTEN P HaXOQUTCA B TOUKE KaCaHUs MOJABUXKHOIO KoJieca 2 ¢

HETOABM)KHOM MOBEPXHOCTHIO KoJsieca 1, mpuyeM A P=r=const.
VYrioBasi CKOpOCTh KoJjieca 2

\Y V. 2mlc _

SA A ST gt

a)2 = =
AP r 04wm
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Tak xak AP =const, MoxxeM cpasy ONpeeuTh YII0BOE YCKOPEHUE Kojieca 2
ay, a, 4 _
AP r 04

Ol'[peI[CJICHHe CKOpPOCTH TOYKHU Bc IMOMOIIIBIO MTHOBCHHOT'O ICHTPA CKOpOCTCP'I.

&

piji”/

7

V, L AP
Vg LBP

AAPB:
AP=AB=r=04um,

BP =+ AP? + AB? =r+/2 =0564.m
Vg =w,BP=5¢"1.0564 n=282m/cC

Omnpenenenne yCcKOpeHHs TOYKU B 110 TEOPEME O CIIOKEHUN YCKOPEHUM

Vi

[TpuHrMaeM 3a NoJIoC TOUKYy A

dg =ap +ap +apa +aga

apy =wiAB=w? -r=25-04=10 m/c?
agpommouxu B x mouxe A;

agy =,AB=¢,r =10-04 =4 m/ c*

agp L AB no manpasienuo &,

CocrapiisieM ypaBHEHUS TPOEKIUN HA OCH X U Y
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X: ag =ar+0+0-agy=4—-4=0m/c”

y: ag =0-aj—agy+0=-4-10=-14u/c’

ag =\ @’ +ap,” =+ 02 +142 =14/ ¢

-
——————— e

By =0

ETE_'.r: tie
|

Otser: @W,=5c?, £,=10 ¢?, V=2.82 m/c, az=14 m/c?,
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Pacuer nuddepeHuraIbHbIX MEXaHU3MOB

Ha Pucynke 1 uzobpaxen nmuddepeHIManbHbplii MeXaHu3M. MexaHnu3m UMeeT JIBe

CTETIeHH CBOOO/IBI, T.€. IBA BEAYIIUX 3BE€HA, 3TO 3BEHbA | 1 2.
3BeHO 1 — BOJMII0 (KpUBOIINII), COBEPIIAECT BpalllaTEIbHOE JBUKEHUE;
3B€HO 2 — ILEHTpaJbHOE Kojeco (3yOuaToe KOJEeCO C HEMOJBUKHON OChIO),

COBEpIIIAeT BpallaTesIbHOE ABUKECHUE;
3BeHO 3 — careuuT (3yOuaroe KoJIecO C TMOJBHMXKHOM OChI0), COBEpIIAcT

IIJIOCKOIIapaJUICIIbHOC IBUIKCHHUC.

Pucynox 1. JuddepennnanbHbiii MexaHU3M

IIpumeps! pemieHus 3a1a49u

3amaua 1
OnpenenuTh CKOPOCTh U YCKOPEHUE TOYKU B, a TakKe YII0BYIO0 CKOPOCTh KoJieca

2 (caTemnTa).

Hcxonurie nanHbIe:
OA=1m, 1, =r=04m apy=2¢" 0, =5¢c"

Haiitu: VB’ dp,

Pemenue
CxopocTh 1 yckopeHue Touku A kpupotuna OA:
V,=wy-O4A=2-1=2mlcC
V, LOA no nanpaenenuio @,



n
A

2 2
Wy -OA=4-1=4mlc

Q|
I
Q|

> >S5S >
Il

a

a, om mouxu A k mouxe O,

Ckopocth ToukH K — Toukn Kacanus kojec 1 u 2.
VK =a)1-R1 :50,6 :3M/C

R, =OA—-r=1-04=06u

Onpenenum Moja0KeHUEe MTHOBEHHOTO LIEHTPa CKOPOCTEN P MOJBUAKHOIO Kojeca 2.

\Y \Y Vv \Y

SA_TK 0 A K

AP KP X X+r

X = VA -r . 2 * r
Vg =V, 3-2

VYrioBasi CKOpOCTh KoJjieca 2

~Va Va 2mlc

=2r=08m

Wy = = = = 2,5 C_l
AP x 08wm

VYrnoBoe yckopeHue koseca 2
ap

6‘2 = =
AP

OmnpeneneHre CKOPOCTH TOUYKU B ¢ MOMOIIbI0 MTHOBEHHOTO IIEHTPa CKOPOCTEM.
AAPB:



AB=r=04n,
AP=x=08wm
BP=+AP2 + AB? =/(2r)? + % =r/5 =04-2.236 =0,894x

Vg =@,BP=25¢"-0894 n=2235m/cC
Vg LBP

Omnpenenenne yCcKOpeHHUs TOUYKHU B 110 TEOPEME O CIIOKEHUN YCKOPEHUM

[IprHrMaeM 3a NoJIOC TOUKY A

dg =ap +aj +apy +aga

a; =0

agy = &,AB=0

ag =a, +ag

apy =wsAB=w? -r=25%.04=25 u/c?

agyommouku B x mouxe A;

ag = (@1 ] +(al,f =42 +25% = 47171 2

B aa

s deA

Otset: @,=2,5c™, V3=2,235 mlc, az=4,717 mlc?,



3agaua 2

Onpenenutb CKOPOCTh M YCKOPEHHE TOYKHU B, a TaKkKe YTIIOBYIO CKOPOCTh KoJieca
2 (caremura).

HcxonHarie naHHEbIE:
OA=1m,1,=r=04 M 0y =2C", 0, =5¢"
Haiitu: VB, dg, @»

Penienue

Cxopoctb u yckopeHue Touku 4 kpupommna OA:
Vy=wy-04=2-1=2mlc

V5 L OA no nanpaenenuio
a,=an

al =wy®-04=4-1=4xn/c?
ax om mouxu A k mouxe O;

Cxopocth ToukH K — Touku kacanus kosiec 1 u 2.
VK :a)l'Rl :50,6 :BM/C

Ri=0CA-r=1-04=06m



OrnpenenuM Moja0KeHNe MITHOBEHHOTO LIEHTPa CKOpOCTel P MoJIBUKHOTO Kojieca 2.
Va Ve o Va_ Vk
AP KP X =X
X = VA -r . 2 * r
Vg +V, 3+2
VYTI10Bast CKOpOCTh KoJieca 2
_Va _Va _2ulc_pp5.a
AP  x 016.m
VYrioBoe yckopeHue Kojeca 2
aa
== O
AP
OmnpeneneHne CKOPOCTH TOYKH B ¢ TIOMOIIBI0 MTHOBEHHOTO IIEHTPa CKOPOCTEH.
AAPB:
AB=r=04wnm,
AP =x=0,27 m
BP=+AP? + AB2 =/0162 +042 =0431u
Vg =@,BP=125¢"-0431 m=5385x/cC
Vg LBP

OrnpeneneHue yCKOpeHUs TOYKH B 10 TeopeMeE O CIOKEHUH YCKOPEHUI

=04r =016 m

@)

&

(W,

[IprHMMaeM 3a oJIrOC TOUKy 4



— —n _
aB :aA +aA+aBA+aBA
~7

aA :O

aEA —82AB —O

apy =wiAB=w? r=125%-04=625 u/c?

agpommouxu B x mouxe A;

ag :\/(a,rl)z +(agA)2 ~2-af-all, -cos135° :\/(a,rl)z +(agA)2 +~/2-al -ap, =
=42 +6252 +/2-4-625 =6539u/ ¢’

cos135° = —g

Otser; w,=12,5c™, V3=5,385 mic, az=65,39 m/c’,



