154
3AJTIAHME -5
Teopema 06 n3mMeHennn KMHeTHYECKOH SHEPruu MeXaHU4eCKOH CHCTeMbI

Mexanuueckas cuctema 1oj AeHCTBHEM CHII TSHKECTH NPUXOJUT B JBU-
KCHUC U3 COCTOAHMA MOKOS. YYHTHIBAETCS TPEHHE CKOJBXKEHHUS Telna A U co-
TMPOTHBIICHUE KAa4CHUIO TeNa D, Katawerocs 6e3 ckoibxeHus. JIpyrumMu cuma-
MH CONPOTHBJICHUS ¥ MaccaMy HepacTsXKMMBIX HUTel peHeGperaeM. Tpebyer-
CA ONIPENICITUTE CKOPOCTh U YCKOPEHHeE Tella A B TOT MOMEHT, KOIJia OHO poi-
JetT myTh S,;=S.

B 3agade 0603Ha4eHo:

my, mp, mp, mg- Maccel Ten A, B, D, E;

Rp,rs,Rp,rp, R, rg - paguychl OOJBIINX U MaJIbIX OKpYXHOCTEH Ten B,
Db

Ps > Pp > PE - panuycel uHepuuu Tei B, D, E OTHOCHTENBHO FOPH30HTATE-
HBIX OCEH, IPOXOJAIUX YePe3 UX UEHTPHI TAIKECTH;

O - yrojl HAK/IOHA IIOCKOCTH K TOPU3OHTY;

/- K03 DULUEHT TPpeHUS CKOBKEHNS Tea A;

k - xoabdunnent tpenus xayenus tena D.

Bi1oku 1 KaTKu, 1714 KOTOPBIX paJuyChl HHEPLUHH B TAGIMIE He yKa3aHkl,
CYUTaTh CIUIOIHBIMY OJHOPOJHBIMU UWIHHAPaMH. Hak/IOHHEIE yUacTKH HUTEN
[1apajule/IbHbl COOTBETCTBYIOIUM HAKJIOHHBIM IUIOCKOCTSIM.

Cuutare BenuuuHy m pasHoii /0 kr, g=10 m/c’.

YkazaHus:
1. BeiGpars Hanpasnenus S, u ¥V, 1 onpeenuts CKOPOCTH M IiepeMelre-
HHS BCEX TeJ CUCTEMBI B 3aBUCUMOCTH OT Vyu S .

2. BBIYMCIIMTE KUHETHIECKYIO SHEPIHIO CHCTEMBI.
3. Beraucnuts cymMmmy paGoT BeeX BHELIHHX CHIL JEHCTBYIOIINX Ha CHC-

TeMy. Eciu cymma paboT oTpunaTensta, CMEHUTh HATIPABICHUS Sy U Vy 1 BEp-
HYTbCA K MyHKTY 1. Ecnu onate cymma paGoT moyduTcs OTpHIATEeNbHOM, TO
CHCTEMa ITOJ] AEHCTBUEM CHJI TSXKECTU HE NMPUXOIUT B JBIIKEHHUE U3 COCTOSHUS
nokos u V=0, a,~0. CregyeT OTMETHTB, YTO IIPU CMEHE HampaBjeHuid Sy u Vy B
CHJIOBOH CXeMe HeOOXOUMO M3MEHHTh TOJIBKO HAIPABIEHHS CHI CONPOTHBIIE-
HUS.

4. 3anucars TeOpeMy 00 H3MEHEHHY KMHETHYECKOH SHEPTHY CHCTEMEL.
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5. VI3 momy4eHHOro COOTHOMEHNS OINPENEIUTh CKOPOCTh Tena A (a Tak-
KE YCKOpEHHUE Tella A B BAPUAHTAX, [IEPEUHCIICHHBIX BBILIIE).

IlpuMep BBIIOJHEHHUS 3a1aHUA J1-5

Hano: m=10 (xr), my=3m, mg =0,5m, mp=4m, mg =0,5m, Ry =20 (cm),
r5=0,5Rp , Rp=10 (c™m), Rp =20 (cm), g = 0,5R: , pg =20(c™m), pr =10 (cm),
0=30°, k=0,25 (cm), S=1(m), 6110k D — CIIIOMHON LUITHHAID.

Perenue

ITo ycnoBuio 3aaun B HaYaNBHBI MOMEHT BpeMeHHU #)=( cuctema Ha-
XOAUTIack B 1MoKoe, nosromy 7;=0. IIpenonoxum, 4To K MOMEHTY BPEMeHH /;
TeN0 A MPOIIO MyTh Sy U IPHOGPENTO cKOpocTs V) .

N306pasum cuimoByro cxeMy BapHaHTa 3a1a4u (puc.5.4).
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Puc. 5.4

1. Beruncnum, B 3aBUCUMOCTH OT Vjy , YIJIOBEIE CKOPOCTHU Tell B, E, D u
CKOpoCTh Vp 1eHTpa Macc tena D.
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Rare V, R
Vp=wgry=V,—2£ | WOp = D:VA‘ il
rgRy R rgRpR),

2. BBIYHCIINM B 3aBUCHMOCTH OT S, CMEIEeHMS TeJl B.E.D,

B'E 0, =S Ryry
i MpEe
g rpRy rgRp rgRyR),

3.BBI9MCITM KHHETHYECKYHO SHEPrHIO CHCTEMBI JUTS MOMEHTA BPEMEHH ¢

=T, +Ty+T; +T,

b )

2 2 2 2 2 2
TA:mA‘VA nglsmg _ 1V, TE:‘[Ea}E =[EVA( Ry J ’

T 2 2}’ 2 2 \ryR;

Vi I,k mpV2(Rere) IV2( Rur. YV
T,="0"D ‘% _MpVa|Rgrg |  IpV4 BTE :
YT 2 2 ¥R 2 \rR.R,) ’

4 2 2 2 5
r=t4 mA+I—‘§+IE{ Ry ] +mD[RBrEJ +19(ﬁrE—J 24 4 ;
2 R rsR,; rsR.R,

Fpitg Feltg rpRER)
4. TloncuntaeM cymMMy paGoT BceX BHEIIHHX CHII, ACUCTBYIOIINX Ha

cucreMy. Paboty coepimaror TonbKo criibl TskecT Te A u D u MomeHT My
CHJI CONIPOTHUBIIEHUS KaueHUIo Tena D,

2 2 2
rae A:mA+£§—+IE Rp +mp, Ryrs +1, _Rplg =75 (kr).
ry R R

My=N-k=mpgcosa -k .

ZA(I*:,;): m, &S, —mpgsina-S, —mpgcosa-k-¢@, =
k

R
:g[mASA_mDSiﬂa'SAig.}:g.__mDCOSa_k.SA BrE ]2
rpiig rsR.R,

s R
=gS,|m,—m, sing- e’ ~mpcosq-k-—PBE _|=g .B
rpRp rsReRp
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) R
raue Bzg[md—mDsma- BrE—choso:»k-—&g—i—J=9l,4 (KI‘°M/C2).
Fpiipg Fplipitp

Hrak, cymMa paGoT mosiokuTeTbHA U HanpasjieHue Sy u V, BeIOpaHo Bep-
HO.
Hanee szamumem TeopeMy 06 HM3MeHEHMH KHHETHYECKOI SHEepPruu Jyis
HEU3MEHAEMON MeXaHUYECKOM CHCTEMBI

T-T,=Y lFf) .

IToacTaBuM BBIpaskeHHs IS KUHETHYECKOIR SHEPrUHd U CYyMMBI paboT
BHEIIHUX CHJI

2
K;—-A-O:SA-B , (1)

2-§,-B
OTKyZa VA:w'__Af— )

Iloxacrapiss YUCIIOBEIE 3HAYEHM, MNoJIydum

V,~ ,[M ~1,56 w™/c.
75

Onpenenum ycxopenue tena A, Ui 4ero Bo3bMeM IPOM3BOJHYIO IO Bpe-
MEHU OT NpaBOii U JIeBOM yacTH cooTHoweHusa (1), moMHs, uTo S 4=Sy (t),

das av,
——=V’ —_—=
a " g Y
d(v; d
—|-4.4|==(s,-B),
dt(Z } dr("’ )
4 2V{cﬂ@,:B ds;
2 dt dt
A-Va,=B-V,
B 914
OxoH4arenpHO a,=—x ~1,21 M/c?
A 75



