PI'P Ne 2

PaBHoOBecHe COYJICHEHHON CHCTEMBbI TeJl

Ha yromsauk ABC (Z£ABC =90°), koHelr A KOTOPOTO KECTKO
3ajenaH, B Touke C omupaercs crepkenb DE. CTepikeHb UMEET B TOUKE
D HemoABWXHYIO IIAPHUPHYIO OMOPY HM K HEMy MPWIOKECHA
rOpHM30HTaNbHAA cuda F B Touke E, a K yrONbHHUKY — PaBHOMEPHO

pacnpenenenHas Ha yyactke KB Harpyska MHTEHCHBHOCTH (] U mapa Cui
¢ MOMeHTOM M .

HNanwo: F=10xkH, M =5 kH-m, =20 xH/™m, a=0,2 m.

OnpenenuTts: CUIbl PEAKINU CBSI3EH.

Pewenue:

1. TIpoBemeM mpenBapUTENIbHO aHAM3 CHJIOBOTO BO3ICHCTBHUS, OKAa3bIBAEMOI'O HA CHUCTEMY
AKTUBHBIMU CHUJIaMU.

B Touke £ mnpuiokeHa cocpeoToueHHas cuia. Ha yroiapbHHUK JIeHCTBYeT Bpallarolluii MOMEHT
M . Ha yuactke KB mnpusoskeHa paBHOMEpHO pacipeiesieHHas Harpy3Ka.

[Ipu peureHun 3amau pacrpeneieHHbIC CHUJIBI HEOOXOAMMO 3aMEHSTh COCPEIOTOYCHHBIMH. B
o0mieM ciydae pacupeelICHHYI0 Harpy3ky HaJao MPOMHTETPHPOBATH IO OOJACTH pPACHpPEACICHHS H
MOyYEHHYIO COCPEIOTOYCHHYIO CHITY CIIeyeT MPHIIOKHUTh K IIEHTPY Macc o0IacTH pacmpeaencHus. B
cilyyae, €cli Harpyska pacmpesesieHa Mo OTpe3Ky, TO W3 OIpeNeNeHUs KPUBOJIWHEHHOTO WHTETpaja
CeyeT, 4YTO COCpeJOTOYeHHas cuia OyaeT paBHA IUIOMIAAU (UTYPHI, OTPAaHUYECHHON (QyHKIHEH
pacrpenenieHust Harpy3Ku ¥ OTPE3KOM.

B mpenioxxeHHOM TpuMepe Harpyska pacrhpeleieHa Mo OTPe3Ky paBHOMEPHO (C MOCTOSHHOM
MHTEHCUBHOCTHIO). [lomyuenHas ¢urypa sBiseTcss NpsAMOYroJbHUKOM co ctopoHamu ( u KB.
COOTBETCTBEHHO COCPEIOTOYCHHAS CHJIa, KaK TUIOMIA/(b MPSIMOYTOJIbHUKA, paBHA:

Q=q-KB=q-4a=16 xH.

IlenTp Macc mMpsSMOYTONBHHKA JIEKUT Ha TMEpecedeHuu ero auaronaneil. [IpoBoamm depe3 3Ty

touky cunny Q : BT = KT =2a (puc. C-00).



Puc. C-00

2. BbisicHuM, e B ccTeMe BO3HUKAIOT CHJIbl PEAKIIMU U KaK OHU HalpaBJICHBI.

Cunpl peakiuy BO3HUKAIOT B TOUKAX, IJI€ HA T€Jla CUCTEMbl HAJTIOKEHBI CBS3HU.

B Touke D cucrtema 3akpermiieHa ¢ MOMOILBIO HENOBM)KHOTO apHupa. Ero peakuus HanpasieHa
pou3BoJbHO. [Ipu pelienun 3a1a4 ee packiiaAbIBalOT Ha MPOEKIMH 0 ocsiM KoopauHat. [IpoBoaum ocu

KOOPJMHAT U H300pakaeM cocTaBstronie peakiuu B T. D (puc. C-01).

Puc. C-01

B touke A — xecrkas 3ajenka. Ee pCaKknusg COCTOUT U3 MPOU3BOJIbBHO HAIIPABJICHHLIX CHUJIbI U

momenTa. OTOpachiBaeM 3Ty CBsI3b U H300pakaeM cocrasisronue peakiun (puc. C-02).



Puc. C-02

Taxum 00pa3oM, morydaem 5 HEU3BECTHBIX CHJT PEAKIIMU, KOTOPhIE HY)KHO HAWTH.

Jlns ux onpeneneHus HeOOXOJUMO HCIOJIb30BaTh YCIOBHSI PAaBHOBECHS INIOCKOM CHUCTEMBI CHJI.
Opnnaxo, 3TH yCIIOBUS COJEPIKaT JUIIb 3 HEIKBUBAJICHTHBIX ypaBHeHus. T. Ham Hano kakum-to oOpasom
o0ecreynTbh BO3MOKHOCTh COCTABIICHUS €I11e 2-X YpPaBHEHUH.

JI1s1 3TOrO ydreM, 4To Halla KOHCTPYKIUS COCTOUT U3 JIBYX T€Jl — CTEPXKHS U YIOJIbHUKA, KOTOPbIE
B3aMMOJEUCTBYIOT APYT C APYTOM. DTO T.H. COCTaBHAsl KOHCTPYKLUS WIM COUJIEHEHHAs! CUCTEMA Tell.

[Ipu pemienuu 3aauu 0 paBHOBECHH COCTAaBHON KOHCTPYKIIMU CUCTEMY MBICIEHHO pa3OMBaIOT Ha
YaCTH B MECTaxX B3aMMOJEHCTBHS TEII U 110 OTAEIbHOCTH PaCCMAaTPUBAIOT PABHOBECUE KaXI0I0 TEa.

Pa3pbiBaeM cBs3b MEK/1y CTEp)KHEM U yroibHUKOM (puc. C-03).

Puc. C-03



OpnHako, pa30MB CUCTEMYy Ha YacTH, Mbl TeM CaMbIM HapylIMIu ee paBHOBecue. l[loaTomy st
KaXJI0r0 Tejla HeoO0XOAMMO KOMIIEHCHPOBaTh OTCYTCTBHUE OTOpOLIEHHOM wacTu. [[nst 3TOro B TOuKe
paspbiBa CUCTEMBI, a UMEHHO B Touke C, HaJO0 NPUIIOKUTH CUJIBI K KaxaoMy Teiy. VX HampaBieHue
OTIpeNieNAeTCsl BHJOM pa3OpBaHHOW CBs3UM. B Hamem ciydae cTepKeHb CBOOOJHO OMUpaeTcs Ha
YIOJIbHUK, CJIEI0BATENbHO, peaKUs J0JKHA ObITh HalpaBiieHa NEPIEHIMKYISAPHO K o0IIel KacaTeabHON
K TenaM B Touke C. A OCKOJIBKY JUIsl CHCTEMBI B 11€JI0M Touka C HaxOoJIuTCs B paBHOBECHH, TO JUIS IBYX

TEJI 110 OTJIEJIbHOCTH TH CHJIBI PABHBI [0 MOIYJIIO M IPOTHUBOIIOJIOKHEI 110 HanpasieHuto (puc. C-04).

Puc. C-04

Takum oOpazom, y Hac Temepb crano 6 HEU3BECTHbIX peakuui. Ho mockonbKy ycinoBus
PaBHOBECHSI COCTABIISIFOTCS YK€ U1 IBYX Te€Jl, TO MbI [IOJIy4a€M B UTOT€ CUCTEMY M3 IIECTH YPaBHEHUH.
[TpucTynum K ee CoCTaBIIEHUIO.

3) Paccmotpum paBHoBecue ctepxkas DE (puc. C-05)

Puc. C-05

JI1s1 IOJTy4eHHOM TUIOCKOM CHCTEMBI CHJI COCTABIISIEM TPU YPaBHEHUs PAaBHOBECHS:



n
D> Fx=0: Xp+F—Ncos30°=0;
k=1

M=

Fky=0: Yp +Nsin30°=0;

,\_
Il
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n
>Mp € =0: N-DC-F-DEsin60°=N-2a-F -5asin 60° = 0.
k=1

4) PaccmoTpum paBHoBecue yroibHuka ABC (puc. C-06).

A 60 X4

M

1 X

Ncos60

¢ q

60°
Nsin60y 7

Puc. C-06

JI1s1 5TOM IIJIOCKOM CHCTEMBI CHJI TOKE COCTABIISIEM TPH YPAaBHEHUS PABHOBECHS:

n

> Fix =0: X a+Qc0s60°+ N cos30° = 0;
k=1

n

Y Fiy=0: Ya—Qsin60°~Nsin30°=0;
k=1

n
S MpA€ =0: Ma+M +Q-BT +Ncos60®: AB -+ Nsin60°-BC =
k=1

=Ma+M+Q-2a+Ncos60°-4a+ Nsin60°-6a=0.

[Tpu BeruncieHnn MomenTa cuiibl N pasmaraem ee Ha cocraBistonie N cos60 u Nsin60 u
npuMeHsieM Teopemy BapuaboHa. [ToncTaBuB B COCTaBICHHBIC YPABHEHUS YNCIIOBBIC 3HAUCHUS 3aIaHHBIX
BEJIMYMH U PEILIUB CUCTEMY YPABHEHUN, HAJIEM UCKOMBIE PEAKIUU.

N =217 xH, X, =88 xH, Y, =-10,8 xH, X, =-26,8 xkH, Y5 =24,7 kH, M, = -42,6 xHwm.



5) Jns mnpoBepKHM TNPaBHIBHOCTH PEIICHUS COCTaBUM YpPaBHEHHE Ha MOMEHTBI Ui BCEH

KoHCTpyKItuH (puc. C-02):

Puc. C-02

n
> M€ ::O: Mp+M-Q-CT + Xp -CDsin60° —Yp -CD cos60° — F - CEasin 60° +

+Yp -BCsin60° —Yp - ABcos60° — X 5 - BCcos60° — X p - ABsin 60° =
=-42,6+5-16-4-0,2+88-2-0,2-0,866 +10,8-2-0,2-0,5-10-3-0,2- 0,866 +
+24,7-6-0,2-0,866 -24,7-4-0,2-0,5+26,8-6-0,2-0,5+26,8-4-0,2-0,866 =0.

OrBer: N=217 xH, X, =88 xH, Y, =-108 kH, X,=-268 xH, Y =247 xH,
M, =-42,6 xkHwM. 3HaKH MHHYC YKa3bIBAIOT, UYTO CHIBI X A Y_D 1 MOMEHT M, HampaBiIeHbI
IPOTUBOIOJIOXKHO MOKAa3aHHBIM Ha pHc. 83.

IIpumeyanue. B BapuaHTax, rae B 0OJHOIl TOUKe B3aMMOIEHCTBYIOT He JBA, a TPH TeJja

NPH pa30MEeHNN CHCTEMbI HA YaCTH CJIeAyeT MOCTYNHUTD CJeAyIIHM 00pa3om.

1) Ckounb3simas 3a1emKa.

TA’H»’DF

Yp1+Yp2+Yp3 =0, Mp+Mpy+Mp3 =0

1) Hlapaup.
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