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TOJIBKO MOAYJIH CKOpoCTed. B mpocTedmmx cayyasix, rie 3HaK MOL[HOCTH
OYeBHJIEH, MOXKHO chenaTh HckJaodenue ([Ipumep 3, c. 284).
IIpenynpexaeHne TUMUYHBIX OMMNOOK

1. Ilpu BriGope KMHEMATHYECKOH CXeMbl cjaefyeT MOMHHUTb, UTo oTOpa-
CbIBAeTCs TOJBKO OflHA CBSI3b, U TOJIBKO PEAKLIUs 3TOH CBSA3H Ha BO3MOXKHON
CKOPOCTH OYeT UMETb HEHYJEBYIO MOIIHOCTb. Peakliu OCTaNbHBIX CBfi3el,
He3aBUCHMO OT TOrO, HaHIeHbl OHHM HWJM elle HeT, He NOJ/IKHBl HMeTb
MOILHOCTb. MexaHn3M, MOJy4eHHBIH W3 ypPaBHOBEIIEHHOH KOHCTPYKIMHU
oTOpacbiBaHWEM CBSI3U, JIOJIKEH HUMEThb OJHY CTeleHb CBOOO/IBI.

2. Eciu cucrema, mosiydeHHast U3 HCXOAHOH OTOpachiBaHHEM OIHOH H3
CBsi3el, MpeBpallaeTcss B MEXaHHW3M, COAEPXKALIUU YeTBIPEX3BEHHHK, TO B
KauecTBe BUPTYaslbHOH CKOPOCTH yI0GHO GpaTh OHY K3 YIJIOBBIX CKOPOCTEH
4eThIPeX3BEHHHKA, @ OCTaJIbHbIE YTIOBble CKOPOCTH OIMPEIEJISTh C OMOLIBIO
ypaBHeHHs TpeX YIJIOBHIX ckopocTel (§ 8.3.).

13.2. O0mee ypaBHeHUEe TUHAMUKU JJI CUCTEMBI C OTHOU
CTEIEHbIO CBOOOIBI

[TOCTAHOBKA 3ANAUM. [lr0cKutl wapHUpHO-CMep#Hesol MexaHusm ¢
00HOU cmenenbro c80600bL 08UNEMCS 8 8EPMUKALLHOL NAOCKOCMU MO0
Oeticmsuem cur msagcecmu u momerma M. B nenodsuscroix uiaprupax
U NOA3YHE UMeemcs mperue, OCMaivHble C83U uleaivHbie. Hasecmua
Y2A08a5 CKOPOCMb 00H020 U3 38eHbE8 MeXAHU3MA. JIAs 3a0aHHOE0 NOAO-
aHeHus mexanuama onpedeasumsv M.

[1JIAH PELIEHUS

1. BoluncisieM yrioBble CKOPOCTH 3B€HbEB MeXaHU3Ma U CKOPOCTH TOueK
NpUJIoKeHUsT akTHBHBIX cua (§ 8.3., c¢. 179). B uncio akTHUBHBIX CHJI
BKJIIOYaeM CHJIbl TPEHHUS.

2. BeruncnsieM yckopeHHsl ToUeK, HafeseHHBIX Maccamu (§8.4., c. 183).

3. Boiunc/isieM CHJIBI TSXKECTH U CHJIBI WHEPUHH MaTepUaJbHBIX TOYEK.
CuJibl TPEHUSA (COl’IpOTI/IBJleHI/IH) HanpasJieHbl B CTOPOHY, IPOTHBOIIOJI02KHY IO

LBHKEHHIO, II09TOMY 3alMChiBaeM UX B Bufe Fr, = —FpUk/vi, rae U
— CKOPOCTb TOYKH TPHJIOKEHHS CHJIBI, Fr, — MOAYy/lb CHJbl. AHAJOTMYHO

BbIPaXKaeM MOMEHThI CONPOTHBJEHUS My, = —MTp@'k/wk.
4. 3anuceiBaeM oflee ypaBHeHHe JHHAMHUKH!

S Fp i+ Pk =0, (1)
k k

roe Fj — aKkTUBHbIE CUJbI, NPUJNOKEHHble K MexaHusmy, ®p — cuisl
uHepuunu. MOMEHTHI OTpesie/IIoTCS MapaMy CHJI, KOTOpPble BXOAAT B YHMCJIO

AKTHBHBIX CHJI Fk, OJJHAKO MOIIHOCTH MOMEHTOB y/:L06Hee BBIYUCJATD B
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dopme ), M},-@&y, rie &y, — yriaoBas CKOPOCTb TeJa, K KOTOPOMY TPHJIOXKeH
MOMeHT M.
W3 nonyueHHOro ypaBHEHUS] HAXOAWM HUCKOMBIH MOMeHT M.

[TPUMEP. [ln0oCKHI ILIApHUPHO-CTEPKHEBOM MeXaHHW3M paclosioKeH B
BEPTHUKAJbHONU IJIOCKOCTH W NPUBOAWUTCS B OBHXKeHHe MOMeHTOM Mo a4,
npujoxeHHbM K 3BeHy OA (puc. 153). B ysnax A, B, C u B cepeinHe
3BeHa AB cocpemoTo4YeHbl MacChl m4 = 2 Kr, mp = 3 KI, mg =
= 4 Kr, mg = b KI. 3alaHa MOCTOSIHHAsI CHJIa COTIPOTHBJIEHHUS IBHKEHHIO
nossyHa, Fr, = 10 H. B wapuupax O u D nmeeTcss MOMEHT CHJl TPEHHS
M, = 15 Hwm. Yriosasa cxopocTs 3BeHa QA NOCTOSHHa M paBHa 2 pan/c.

A E B

Puc. 153 Puc. 154

[TpeHeOperasi MaccaMu CTep)KHeH, ONpeieIuTh MOMEHT Mo 4 B YKa3aHHOM
nosjoxkeHuu MexaHusma. Jlaubl pasmepei: 0A = 0.5 M, AB = 0.4 w,
AC =0.45 M, BD = 0.4 m; o = 45°, 8 = 60°.

PELIEHUE

1. BeiuncsisieM yriioBble CKOPOCTH 3BeHbEB MEXAHH3Ma U CKOPOCTH TOYEK
A, B, C, E. Beogum cucremy KoopauHat zyz (puc. 154). Ochb z mepren-
IMKYJSIpHA TJI0CKOCTH YepTexka. CocTaB/isieM KMHEMAaTHUECKHEe yYPaBHEHHS:

Joa X O_A—FLUAB X A_B+J)'BD x BD = 0,

’UA = LUOA X O_A,

’173 = cijD X D_B, (2)
Uo = VA + Bac X A_C,

Vg = Ua +Wap X A_E

Tak kak CKOpOCTb MOJ3yHa TFOPU3OHTalbHA U vo, = 0, CHCTeMa ISTH
BEKTOPHBIX YPaBHEHMH (HJIM [IECATH CKaJsPHBIX YDABHEHHH B NMPOEKLHSAX

Ha OCH Z,y) COINEPXKUT NecATb HEHU3BECTHBIX: WAB., WBDz, WACz UAx
VAy, UBz, UBy, VEx, UEy, UCz. Pelllas ee, MojsydyaeM NPOEKLHH CKOPOCTeH,
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VAgx = VUBy = UEy = —0.866 M/C7
Vay = UBy = Ugy = —0.5 M/c, v, = —1.366 M/c,
¥ yIJIOBbIE CKOPOCTH,

wpp, = 2.5 pan/c, wap, =0, wac, = —1.571 pan/c.

2. Boiuncssiem yckopenusi touek A, B, C, E. CocrapisieM KHHeMaTHye-
CKHe YpaBHEHHSI C y4eTOM TOTO0, UTO, 10 YCJIO0BHIO, cTep:keHb O A Bpaliaetcs
PaBHOMepHO: €pA, = 0,

goa X OA+ &4 x AB+ép x BD + Wdopa % (U_jOA X OA)+

+@dap X (U_jAB X A_B) + &pp X (U_jBD X B_D) =0,

1

*JJ’OA X (@OA X O_:A),

4=
. - 3

6B:gBDXDB+ﬁBDX(QBDXDB), ( )

dc = da+ Eac XA_C+03AC X (O_}AC XA_C),

g = daA +EaB XA_E—i-u_J'AB X (JJ’AB XA_E).

[lepBoe ypaBHeHHe B 3TOH CHCTeMe MNPEACTaBJseT COOOH BEKTOPHYIO
(dopMy 3amucH ypaBHEeHHS TpeX YIJIOBHIX YCKOPEHHH ueTbpeX3BeHHUKa
OABD (§ 8.4., c. 183). Tak Kak BeKTOp YCKOpPEHHs MOJ3yHA TOPH3OH-
TaJbHBIA U acy = 0, cucTeMa NATH BEKTOPHBIX YDaBHeHHH (MM JecsTH
CKAJISIPHBIX B MPOEKIHUSX HA OCh & U OChb Y) COIEPXKHUT AECSATb HEU3BECTHBIX:
€ABz, EBDz, €EACz, GAz, @Ay, OBz, QBy, QEz, QEy, GCy. Pellasg cUCTeMYy
(3) , mosyyaeM MpoeKIUH YCKOpEHHUH,

AAy = QBy = QEzs = 1 M/CQ, aay =—1.732 M/027
apy = —2.309 M/c®, ag, = —2.021 M/c®, ac. = 0.839 m/c”,

U YIJIOBblEe YCKOPEeHHH,
epp. = 0.722 pan/c?, eap. = —1.443 pan/c, eac. = —2.974 pan/c’.

KoH1bl BEKTOPOB YCKOpPEHHUE TOUEK HeM3MEHsSeMOro OTpe3Ka JexaT Ha
onHo# mipsimoii. Touka E jexut B ueHTpe otpe3ka AB. Orciona cienyer
NpocTast NPoBepKa PellleHUs: Ggy = (GAz +aBg)/2, By = (@ay+apy)/2.

3. BoiuncsisieM CHJBL TSXKECTH M CHJIbl HHEPLHUH MaTePHalbHBIX TOYEK.

Bhlunc/IsieM CHJbL TSXKECTH:
Gay = —mag =—-19.62H, Gpy =-mpg=—29.43 H,
Goy = —mcg =—3924 H, Ggy=-mgg= —49.05 H.
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BrruncisieM cusibl HHEPIUH $ = —md 1o Hanam6epy: !
cI)Ax = —MAQAx = -2 H7 (I)Ay = —MAGAy = 3.464 H,
(I)B:n = —Mpapz = -3 H, (I)By = —Mmpapy = 6.927 H,
cI)Ea; = —MEAE; = -5 I‘I7 CI)Ey = —MEQEy = 10.105 I‘I7

(I)Ca: = —Mcacy = —3.356 H.

Cusly TpeHMs HampaBJ/sieM B CTOPOHY, NPOTHBOMOJOXHYIO IBHKEHUIO
nosa3yHa. MoMeHTEl TpeHHUs BpalllaloT B CTOPOHY, NPOTUBOIOJOXKHYIO Bpa-
[LIEHHIO COOTBETCTBYIOLIEr0 KPHUBOLIMMIA!

FTp.I = - TpUCx/|UCx|7

MTp.BDz = - prBDZ/leD|7 MTp.OAz = - TpWOAz/|wOA|-
4. 3anuceiBaeM ofllee ypaBHeHHe JHHAMHUKH!

GAyvAy + GBvay + GCyUCy + GEvay + FTp.a:UCa: + (I)Aa:vAz+
+ cI)Ay'UAy + CI)B;CUB;C + (I)ByUBy + cI)Ear;'UEar; + (I)EyUEy+ (4)
+ ®crvor + Moawoaz + Mwp.oawoar + My Bpwpp. = 0.

3ameTuM, 4to caaraemble ®4,v4, U PayVay HAIOT B CyMMe MOIIHOCTb
cutbl @ 4, paBHYIO HYJIO, TaK KaK P PaBHOMEPHOM BpalleHHH 3BeHa OA
cuna B4 = —md ABIAETCA UEHTPOGEIKHOM CHIOH HHEPUHH M ee MOMEHT
oTHocHuTebHO O paBeH Hy/0. OTCIOfa paBHA HYJIO U €€ MOILIHOCTb.

Haxonum n3 ypaBHenust (4) nckomblii MoMeHT: Mo 4 = 140.69 Hwm.

Y CJIOBUS 3ANIAY. [1a0cKuLl ULapHUPHO-CMepXHCHe80L MeXaHU3M ¢ 0OHOL
cmenenbro c80600bL 08udlcemcs 8 B8epmMUKAAbHOLU niockocmu nod Oeii-
cmeuem cun maxcecmu u momenma M, komopwil spawaem 38eno OA ¢
NnoCmMOsSKHOLU Yeaosol ckopocmoro woa. B ysrax A, B, C u 6 uenmpe E
36ena AB pacnoaosceno. mamepuaivHoie mouku. Ha ocax nenodsuscHolx
waprupos O u D umeemcs mperue ¢ nocmosuroim momenmom My,
Cunra conpomusrenus Osudncenuro noasyna — Fp, ocmanvrvie ceasu
udearvrole. I[lpenebpecas maccamu cmepicHeil, onpedesums 3HaueHue
momenma M.
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