Teopemuueckaa mexanuka. Ilpakmuka. 02.12.20
Beimomaenue PI'P Ne 5 (umu /14 w3 meto. ykazanuii ctp. 84-88)
OOpatuTh BHUMaHUE Ha KAYECTBO PUCYHKA.
Pucynox BeIOMpaem 1o npeamnociennen nudpe mudpa , a IUCIOBBIC 3HAYCHUS U3
Ta0uIBI 110 ocaeaHel. [Ipumep BeIMoHEHNS paOOTHI: CM. HIKE.
Ilepesvtit 3man_padomul. Beipazums KunemuuecKkyro IHepeul0 cucmemol uepe3 00Hy
U3 Onpeoensemovlx CKOpocmeil, CM. npumep Hutce.
3ananme 14 (PT'P Ne 5)
IIpumeHeHnne TeopemMbl 00 H3MEHEHUH KHHETHYECKOI IJHEPTHH K U3Y4YEeHHUIO
JABUKEHHSI MEXaHNYECKOH CHCTEeMBbI

Mexannueckas cucteMa (puc. 3.16) coctout u3 rpy3oB 1 u 2, karka 3, IIKUBOB 4
u 5 paguycamu Ry=0,4m, r,=0,2 m. Rs=0,5 m, rs=0,1 m cooTBercTBeHHO. Karok
CUMTATh CIUIONIHBIMA OJHOPOJAHBIMH IHWJIWHIAPAMH, a MacCy IIKHBOB CYHUTATh
pacnpezaeinentoi mo oboay. Koaddunuent tpenus rpy3os o miockocts f=0,1. Tena
CHUCTEMBI COCOWHEHBI JPyr C JPYTOM HHTSIMH, YYacTKHM HHUTCH NapaiyieIbHbBI
COOTBETCTBYIOIIUM TTIOCKOCTSIM.

[Mon neticteuem F=f(t), 3aBucsieil OT mepeMencHUS S TOUKH €€ MPUITIOKEHUS,
CHUCTEMa MPUXOIUT B IBIKCHHUE M3 COCTOSTHUS MMOKOs. [Ipu nBrkeHnn Ha IKUBBL 4 1 5
JEHUCTBYIOT TOCTOSIHHBIA MOMEHT M;, M, cul CONPOTHUBIEHUS COOTBETCTBEHHO.
OnpenenuTh 3HAYE€HWE MCKOMOW BEIMYMHBI B TOT MOMEHT BpPEMEHH, KOraa
nepeMenieHre S CTaHeT paBHbIM S;. MIckoMble BeTMUMHBI YKa3aHbl B cTosoue « Hatimuy

Tabnuie! 3.5

Tabnumna 3.5

=

M

1| 10| 2 3 2 31 12| 02| 05| 80(2+3s) ws, Vo, Vg
2|1 8| 3| 2| 2| 1| 10| 03] 04| 60(4+2s) | ws, Vcs, Va
3/ 6 1] 1] 2| 1] 13| 01] 03| 70(2+5) | w3, Vs Vg
41 8| 3| 2| 2| 2| 14| 03| 02| 60(3+4s) | ws, Vcs, Va
5| 10 4| 3| 3| 3| 10| 04| 05| 50(5+3s) | wa Va Ve
6| 7| 1] 2| 2| 2| 11| 03] 02| 40(5+4s) | ws ws, Va
7 8 2 2 3 2 | 12| 0,2 | 04| 80(2+4s) ws, Vo, Vg
8| 9 3| 2| 3| 3|08| 03] 04| 703+55) | ws, Vo, Va
9| 10| 3 3 3 31 06| 04| 05| 80(5+2s) W3, Ws, Wy
0| 6| 1] 112 1| 15| 01| 02| 60(4+55) | ws, Vo, Vg




Puc. 3.16




Ilpumeuanue: Ha cxemax npuHATh: Vi, Vo, Ves - ckopocTh Tpy30B 1, 2 1 nieHTpa
Macc Teina 3 COOTBETCTBEHHO, (3, (4, (W5 — YIJIOBBIE cKopoctd Tem 3, 4, 5
COOTBETCTBCHHO.

Ipumep. Mexannueckas CHUCTEMa COCTOMT W3 rpy30oB 1 u 2, kaTka 3 paauyca
R3=0,15 m, 6noka 4 paguyca Ry=0,2 m, r4,=0.1 m CTymeHYaTOTO IMIKKUBA 5 C pagnycaMu
Rs=0,3 m, rs=0,1 m. BJIOK M KaTOK CYUTATh CIUIOIIHBIMH OJHOPOIHBIMHU ITUIHMHIAPAMH,
a Maccy IIKUBa 5 cuuTath pacnpeneneHHon mo oooay. Kosdduuuent tpenus rpy3oB o
mwiockocTh f=0,1. Tena cUCTeMBI COCAUHEHBI APYT C APYIrOM HHUTSIMH, YYaCTKH HHUTEH
napajuielbHbl COOTBETCTBYIOIUM IuTocKocTsaM. Ilox aeiictBuem F=f(t), 3aBucsmieii ot
MepeMENIeHUs S TOYKU €€ MPUIIOKEHHUS, CHCTEMa MTPUXOIUT B ABMIKEHUE W3 COCTOSHUS
nokost; Ilpu nABMKEHMM Ha IIKUB 5 JEHCTBYET IIOCTOSHHBIM MOMEHT M; cui
conpotuBieHust. Onpenenuts Vi, Vg, ws.

Jlano: =,.1, R4=0,2 m, r4=0,1 m, Rs=0,3 m, r5=0,1 m, R3=0,15 m, m;=8 ke,
M,=10 k2, M3=9 ke, My=5 ke, Ms=6 xe, M1=0.9H-m, M,=0, F=40(3+5S) H, $;=1,6 m.

Onpeoenumo: V1, Vg, w3.
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Puc. 3.17

Pewenue: Jlna onpeneneHuss Vi BOCHOJb3yeMCSl TEOpeMOWl 00 H3MEHEHUU
KWHETUYECKON SHEPTUU CUCTEMBI:
_ e
T-To=2 A
OnpenensieM Ty u 7. Tak kak B HadaJIbHbIE MOMEHT CHCTEMa HaXOJWJIach B

nokoe, To T, =0. Torxa:



T=Y A, (3.7)

Bennunna 7 paBHa cyMMe SHEPTHUN BCEX TEJI CUCTEMBI:

T=T,+T,+T,+T,+T,, (3.8)
2 2
ml 1 m2V2
rre T, =—— — 1eno 1 IBUKeTCS NOCTyNaTenbHO; T, = — TeJO 2 JBUXKETCA
MV, |0,

. _ MgVes 33 3 .
MOCTYIATENbHO; T, = > + 5 TEJ0 COBEpIIaeT IUIOCKOE JIBIKEHUE;
2 2

l,0, . _ l.o.
T, = > TENO 4 BpallaeTcs BOKPYT HEMOJABMKHOW ocu Oi; T, = —TeJNo 9

BpalllaeTcsi BOKPYT HENOABUXKHOM ocH Os.
Bce Bxoasmme B 3TU BBIPAXKEHUSI CKOPOCTH BBIPA3UM U€pe3 UCKOMYIO CKOPOCTh

Vl , HCIIOJIB3Ys IIPUCMBbI KHHCMATHUKH!

V. V,R V,R ViR, ViR,
W, =2 V=4 o =24 Vg, =125 0, =122 (39)
r4 r4 r4 R5 r4 R5 r4 RS R3
MoOMEHTBI HHCPIHHA TCJI UMCIOT 3HAYCHHA:
2 2
,3:%; |4:%; I, = m,R2. (3.10)

[ToncTaBuB BCe BbIIE MPUBEACHHBIE 3HAUYCHUS BEIMYMHBI B paBeHCTBO (3.8)
MOJIYYHM, C YIETOM MPeoOpa30BaHMUIA:
R4

2 2 2 2 2
T:VZ. ml_|_mz(R4J _|_m3[R4.r5j _|_m3[ .r5j _|_m4[1] _|_m5[R4j =
1
2 21\, 2\r,-R 4\r,-R 41r, 2\,
2 2 2 2 2
v §+@ 0,2 +g 02-01 +g 02:-01 +§ 1 +§ 0,2 162V
2 2\01) 2\01.03) 4101.03) 4\01) 2\01

Haitnem cymmy paboT Bcex [JEWCTBYIOUIMX BHEIIHMX CHJI TIPU  TOM

(3.11)

nepeMenieHn, KOTopoe OyaeT HWMeTh CHCTeMma, Korja Teno 1 mpoifner myTh Sj.
OnHOBpEMEHHO BCE MEPEMENIEHUS CIIEIYET BBIPA3UTh Yepe3 Sp, AJIsl ITOTO Y4TEM, YTO
3aBUCHUMOCTh MEXKAY TepeMEIICHUsIMU OyneT Takou ke, Kak U  MEeXIy

COOTBCTCTBYIOIIMMH CKOPOCTAMU, T. €.:

o S, s SR, . SR, . S,R,I; . S,R,1
) r-4 ’ ? r-4 , r4 R5 r4 RS r4 RS RS .

B pesynprare nonyuum:



A(F) = ["40(3+5s) ds=40(3s, +2,55,") =40(3-16 +2,5-1,6” ) =448 [orc;
A(G,) =G;s,sin60° = m,gs,sin60° =8-9,8-1,6 - 0,866 =108,63 Jorc;
A(F,")=-F"s, =—1N,s, = — fG, cos60°s, = — fm,cos60°gs, =—-0,1-8-9,8-0,5-
1,6 =—6,272 o,

— P R I Y,
A(F,”")=-F, sZ:—szszz—szszz—fngSl “:—0,1-10-9,8-160;)2=—31,36 Jx.
r

4 )

_MsR,  0,9:16-02

A(M) = -Mg, =
(M)=-Mp;=-" ¢ 01-03

=-9,6 /.

OcTtanpHble CHJIBI UMEIOT pa0OTy paBHYIO HyNIIO, T. K. mox aewicreueM G,, G,

Tena 4 1 5 COOTBETCTBEHHO He nepemernarorcs, a cunsl N,, N;, G,, G, HanpasieHuto
IepEMEILEHUs Tel NEePIEeHAUKYIIAPHBL. Torna oKoH4aTeabHO:
> A; =448+108,63-6,272-31,36-9,6=509,398 Joc. (3.12)
[ToacraBuB Beipakenus (3.11) u (3.12) B (3.7), nosny4um:
162-V,” =509,398,
V,=1,77 m/c.
3Has V), W HCHONB3ys KHHEMAaTHMYeCKHE CBSA3M TeJl MeXaHu3Ma MOXKHO

OIIPCACIINTD APYTUC HCKOMBIC BCIIMYMHBI:

_V,R,f, 177-02-01

=118 wm/c;
r,R; 01-0,3

VB = wgl;

VR, 177-02-01

w, = = =786 c™.
r,R.R, 01-0,3-015

Omeem: \,=1,77 m/c; Vy =118 w™/c; w, =71,86 ¢t



