fAposas A. B. Mpumep pacyeta nnockoi paMmbl METOAOM CUn 1

M IPUMEP PACYETA ILJIOCKOI PAMBI
METOJAOM CHJI

g

EJ
s 3amaHHON pacueTHOM cxXeMbl pambl (pH-
cyHOK 1) TpeOyeTcsd: MOCTPOUTH SIIOPHI HU3THU- 3 o 3
0aloIMX MOMEHTOB, IOIEPEUHBIX W MPOLOJbHBIX = ~
CHJI, BBIMIOJIHUTH HEOOXOAMMbBIE IPOBEPKU.
Ucxomuvie manHble: Harpyskm F = 16 xH, 7 r
q = 22 kH/m; puunbl crepskHein | = 5 ™M, h = I 1/4
= 4 ™, xkoappunuent k = 0,7; EJ = 10" H- v < >
CremeHp CTAaTHMUYECKOW HEOIpeaeJIMMOCTH. Pucynox 1
IIpaByo MIapHUPHO-HEIOABUKHYIO OIOPY PaMBbI .
n306pasuM B BHAe IIapHUpPA (PUCYHOK 2). BeI- SaMKHYTEI KOHTYD
YHUCJIUM CTeIeHb CTATHYECKON HEOIPEeNeJTUMOCTH: KE=1
s=38K-IT=3-1-1=2, ar=1
3mece K = 1 — uwmciio 3aMKHYTHIX KOHTYPOB, Mapsup
IIl = 1 — KOJWYecTBO MPOCTBIX IHIAPHUPOB. Tak 77
KaK s = 2, TO CHCTeMa [Ba pasa CTaTUUYeCKH He-
Pucynox 2
OIpesiesINMa.
F ¢ Bri60p OCHOBHOM cucTeMbl. OCHOB-
Has CHCTeMa MeToJa CHUJ — JTO CTaThue-
l, EJ 1/4 CKM OIpefesuMas CHUCTEMA, IOJyUYeHHAsd
~ ., OcmosHax 13 3aJaHHOI IIyTeM OTOpachIBAHUA JIWII-
q=]s g cmeTeMa  ppy cBageii.
- T MeToza CHUJI
< < (eapuanm 1) IOna Toro, uToOBl OCHOBHASA W 3aJaH-
Hasg CUCTEeMBI OBLIM SKBUBAJEHTHBIMU, K
X_>M OCHOBHOI cucTeMe, KpoMe BHeIIHeil Ha-
b X, TPY3KHU, IIPUKJIAABIBAIOT IOIOJIHUTEIbHbBIE
ycuaus, TpeAcTaBiAoomzie coboil peax-
F IUY OTOPOIIIEHHBIX CBA3EH.
¢ IlpuBenem Tpum BapuaHTa OCHOBHOM
1, EJ 1/4 cucreMsl (pucyHok 3). IlogcHuM KamAbli
~ ~  OcnoBraa u3 HUX.
lend |5 M cucrema Bapuanm 1 upepmosaraer oTépachbiBa-
< & MeToja CMI  Hpe  INAPHUPHO-HEIOABUMKHOM  OIOPHI.
X, (6apuanm 2)  Tlomyuaem JOMaHBIH 6pyc, BameJaHHBII
—> JIEBBIM KOHIIOM, K KOTOPOMY [OIIOJIHU-
\/Xz 7;;}3;;/7 TEJbHO IIPUJOKEHBI J[Be HEW3BECTHHIE

cocpenoToueHHbIe CHJILI X, Xo,.
B sapuanme 2 KeCTKyI0 3aJeJKy 3a-

F
\((X 9 ¢ MeHAeM

MIapHUPOM, a  IIapHUPHO-
LB m HENOJBII)KHYI0 OINOPYy —  IIIAPHUPHO-
’ OcHoBHas noaBu:kKHOU. Ilpm sTOM K cucrTeMe IIpu-
q 3 i  cucrema KJIaJbIBaeM HeWU3BeCTHbIe CUIy X; U MO-
3 ~ MeToJa CUJI
R N MeHT X.
< < (sapuanm 3)
Bapuanm 8 mnomyuaeMm, 3aMeHAd 3a-
IeJIKY IIapHUPHO-HEIIOABUKHOM OIOPON 1
e BBOZAA IIPOCTOU IIAPHUP B y3eJ pambl. B
1

KauecTBe
Pucysox 3

HEN3BECTHBIX IIPHUKJIaIblBaeM
COCpeI[OTO‘IeHHI:IfI MOMEHT Xl, a TaKXe
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IBa PaBHBIX U IIPOTUBOIOJIOKHO HAIpaBIeHHBIX MoMeHTa X,. (Vcuiaue X, ume-
eT CMBICJ BHYTPEHHEro ma3rubaiolnero MOMEHTAa, T. €. IPU COCTABJICHUU ypaBHE-
HUI paBHOBeCHUs BCell CHUCTEMBI €ro CyMMAapHLIM MOMEHT OyAeT paBeH HYJIIO).

Ilna pacyera BbIOMpaeM TpPeTHIl BapMAHT OCHOBHOM CUCTEMBI, TAK KaK JIIOPHI
u3rnbaronmx MOMEHTOB [JA Hero IoJydarcsa HamOoJsee mpocThiMu. CiemoBa-
TeJILHO, IPU UX IMEePEeMHOKEeHUHN KOJMUUYEeCTBO I0ACUETOB OyAeT HaMMEHbIIINM.

IIpoBoguM KuHeMaTHUUYeCKU! aHAJM3 NMPUHATON OCHOBHONM cuCTeMBI. dwuciio
cTeneHeil ¢cBOOOABI OIpeaeisieM 0 (hopMyJIe:

W=II-3K=3-3-1=0,

rae III = 3 — KOJIMYECTBO IPOCTBIX IITAPHUPOB;
K =1 — yucjo 3aMKHYTHIX KOHTYPOB.

HeobxomuMmoe yciaoBre TeoMeTpPUUYecKOW HensMeHAeMO-
cru (W < 0) BeimosiHAeTCcA. AHaIM3upyeM reoMeTpuye-
CKYyI0 CTPYKTYpPy KoHCTpykumuu. Huckm I, II u 3emiusa
coefMHEHbI TpeMs IIApHUpAMU, He JeKaluMU Ha Of-
HO#l mpamoii. CiemoBaTesbHO, BBIOPAaHHASA OCHOBHAS
cucTeMa MeTOoJa CHUJI IeOMEeTPpUYEeCKM HeusMeHseMa W,
Pucynox 4 Tak Kak W = 0, cTaTuuecKu ompeneanmMa.

Cucrema KaHOHMYECKMX ypaBHeHMH. Pama gBa pasa CTATUUECKHU HeEOII-
penmenmMa, caeIOBATeIbHO, KAHOHUYECKNE YpaBHEHUA MPEACTAaBIAIOT CO00i cuc-
TeMy IBYX JUHEHHBIX YPaBHEHUI ¢ JByMsA HEeN3BECTHLIMMU:

811X +0612X5 +Aq, =0, "
891X + 892Xy + Ay, =0.
3mecs X;, X, — HeusBecTHble ycuauA (OJsA BLIOPAHHON OCHOBHOM CHCTEMBI —
ua3rmbarIe MOMEHTEI); O, — II€peMell[eHre IO HAIPaBJIeHWI0 yCUaud X; OT
IeficTBUS eNWHWYHOTO VCHUJIWS, NPUJIOKEHHOT0 II0 HaIpaBJIeHUIO Xml);
Ayp — TIepeMeIlleHre 10 HAIpPaBJIEHUI0 ycuaud X, OT AelCTBUS BHEITHEH Harpys-
ku (k, m =1, 2).

EnuHuunble mepeMerneHus Oq1, Ozp HA3LIBAIOTCA 2AA8HbLMU, OHM BCETJA IIO-
JIOJKUTEJBHEI; 019, 097 — NO0O0YHbLEe eIUHUYHLIC IIePEeMeIl[eHNsT, B COOTBETCTBUHU C
TeopeMoii MakcBesia 615 = Oa;.

ITocTpoenue eTUMHUYHBIX ¥ IPY30BOH 3MIOP M3rN0AIOIIMX MOMEHTOB.

dnwpa M;. K ocHOBHOI cucremMe mpuKJagbiBaeM ToabKO X; =1 (eguHmMY-
HOe ycujue Io HampaBiieHui0 X;) (pucyHok 5, a). B omopubIX mapHupax A u B
BO3HUKAIOT UETHIPE COCTABJSIOIINE OMOPHBIX peakmuii: H,, V., Hp, V. Her
HeoOXOJUMOCTH BBIUMCIAATL uX Bce. OmpeneauM TOJBKO Te, KOTOPbIE HYMKHBI
UL pacueTa OpAWHAT dIMIOpsl M, .

Meicienno pacceuem pamy mo mapuupy C. CocTaBuM ypaBHEHUE PaBHOBECUS
MOMEHTOB JIEBOM YaCTU OTHOCUTEJNbHO TOUKU C, M3 KOTOpOro Haigem H,:

> M =X, -H,h=0; H,=X;/h=1/h.
W3 ypaBHeHUS MPOEKIUI BCEX CUJ HA TOPU3OHTAJIBHYIO OCh ompemesauM Hg:

> Z=Hy-H,=0; Hg=H,=1/h.

D YMupivu croBamu 8y, — IepeMelleHHe IO HANPABIEHUIO YCUIUA X, BHIBBAHHOE
yeunuem X, = 1.
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Brruuciaum OPAWHATBI 3IIIOPEI M1 B XapaKTEePHBbIX TOYKaX. HpI/I 9TOM IIOA-
CUMTaeM TOJBKO abCONIOTHBIE 3HAUEHWS MOMEHTOB U YEa)XeM, KaKne BOJIOKHa
OHH PaCTATrUBaIoT.

MO =M® =M =0; M{* =X, =1 (pacTAHyTH BHEITHWE BOJOKHA);

M® =MP) =Hgh =(1/h)h =1 (pacTAHYTH BHYTPeHHUE BOJOKHA).
Ilo monyueHHBIM oppmHAaTaM cTpouM smiopy M; (cMm. pucyHok 5, a). Ciaexyer
3aMeTHUTh, YTO BIIOpa Oe3pasMepHad, TaK KaK OHAa IIOCTPOEHA OT BO3AEHCTBUA
eIVMHNYHOTO uarubamomero MmomenTa X; =1. .

dnwopa M,. K ocHOBHOII cucTeMe MPUKJIAAbIBAEM TOJIHKO MOMEHT X, =1

(pucyHok 5, 6). OmpenenuM HeOOXOZUMBIE COCTABJIAIOININE OMOPHBIX PEaKIIU.
Meicierao pacceuem pamy mo mapaupy C. CocTtaBuM ypaBHEHHE pPaBHOBECUS
MOMEHTOB JIeBOI 4acTH OTHOCUTEIbHO TouKu C, u3 KoToporo Haigem H,:

> M =Hh-X;=0; H,=X,/h=1/h.
W3 ypaBHeHUS MPOEKIUI BCEX CUJ HAa TOPUBOHTAJIBHYIO OCh ompemenauM Hpg:
> Z=Hy-H,=0; Hg=H,=1/h.
BeIuncanM OpAMHATHL SIIOPEL M, B XapaKTepPHBIX TOYKAX.
M@ =MP =MEP =0; M{® =X, =1 (pacTamyTs BHEIIHHE BOJOKHA);

M =MP = Hgh =(1/h)h =1 (pacTAHYTH BHEIIHKE BOJOKHA).
Ilo mosyuennbIM opguHaTaM cTpouM smuiopy M, (cM. pucyHok 5, 6). OHa TakKe
OespasMepHad.
dniopa My K ocHOBHOII cucTeMe NMPUKJIAALIBAEM TOJHKO 3aJaHHYIO BHEIII-
HIOI0 Harpys3ky (pucyHOK 5, ). Ompeznenum HeOOXOJUMEBIE COCTABJIAIONINE OIOP-
HBIX peakiuii. CocTaBUM ypaBHeHME PAaBHOBECHUS MOMEHTOB JIEBOHM YaCTU OTHO-
cutesbHO Touku C, U3 KOTOPOTO HatigeM H,:

D M@ =qh?/2-H.h=0; H,=qh/2.
W3 ypaBHeHUs MPOEKIUI BCEX CUJ Ha TOPUBOHTAJIBHYIO OCh omnpeneauM Hg:
> Z=qh-Hy—H,=0; Hy=qh-H,=qh—-qh/2=qh/2.
Boruncium opauHaTEI 9TIOPEL Mp B XapaKTePHBIX TOUKAX.
M® =M =MP =0; M =Fl/4=16-5/4=20kH m;
M =Hgh=qh?/2=22-4*/2=176 xH M;
MP =Hgh+Fl/4=qh?/2+F1/4=22-4 /2+16-5/4=196 kH - ™ .
Ompenenum 3HaueHre MOMeHTa B Touke L (mocepenuue yuactka AC):

M =H,h/2-qh? /8 =qh® /8=22-4" /8 =44 xH M.

Ilonyuenuble OpAMHATHEI OTJIOXKMM Ha 3miope Mp CO CTOPOHBI PACTSAHYTHIX BOJIO-
KOH (CM. PHUCYHOK b, 8).
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PucyHok 5

Brruncienue eIMHWYHBIX M IPy30OBBIX mepeMemieHuii. [[1a ompexeie-
HUS TepeMeIeHnil, ABAAIIMuXCcSI Koah@UIneHTaMi KaHOHNYeCKNX ypaBHEHUI,
npumenum meronq Mopa. Ilpyu 9TOM BIMSHWEM HPOAOJLHLIX M MOIEPEYHBIX CHUJI
mpeHebperaeM M CUMTaeM, YTO IepeMelleHus O0YCJIOBJIEHBI TOJBKO AeicTBHEM
usrubaoiux MoOMeHTOB. Vcmoab3yem cne,uylomne dopmyabI:

ZJMkadz, Ay = Zj MMy 4o eom =1, 2.

Bce crep:xHM paMbl IPAMOJIWHEWHBI, X KECTKOCTb IIOCTOAHHA. [l mepe-
MHOXKEHUSA COOTBETCTBYIOIIUX JIIIOP BOCIIOJb3yeMcsA crocobom CHuMIICOHA.

b=t 2114+ 21141 9.1.1-52, 42 ,_ 54762
6EJ 6KET 6KEJ 6E]  6-0,7E] EJ
Spp=—t—(2:1142-1-1+1-1+41- 1)+ -1 .2.1.1+-"_.2.1.1=
6EJ 6KET 6KEJ

56, 42 , 88095
6EJ 6-0,7EJ EJ
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—z h
515 =8 2.1-1+1-1)+ 11— 2.1.1=
1270 ( ) 6lcEJ 6LE]
:—5~3+ 4 __4.2 _-34524
6E] 6-07EJ 6-07EJ  EJ
Ap=—L.2.1.196-—1_.4.05.44-—"_.2.1.176=
6EJ 6KEJ 6KEJ
_-5-392  4.88  4.352 _ -745714
6EJ 6-0,7EJ 6-0,7EJ EJ
Agy=—L-(2:1:196+1- 196)—— 4.05-44+-1_.2.1.176 -
6EJ 6KE] 6KE]

_5:588 _4-88  4-352 741429
6EJ] 6-0,7EJ 6-07EJ  EJ

3amMeTuM, YTO €CJU OPAWHATHI S0P PACIOJOKEHBI IO Pa3HBIE CTOPOHBI OT
0oCH, TO UX IIPOM3BEJIeHNE OTPHUIIATEIbHO.

IIpoBepka NPaBUJIBHOCTH BHIYUCIEHUS IepemMemeHuii. Ctpoumm cym-
MapHYIO eJUHUYHYIO 3mopy Mg, cKiaxpiBag opauHATe smoop M; u M, (pucy-
HOK 6): Mg = M; +_M,. Haxomum ycioBHOE CyMMapHOe eJUHUYHOE IIepeMe-
menue Oy, yMHOXKAaA Mg camy Ha cebd:

M2 ! h
Ss:Zj—dz:—-2-1~1+ (2:1-1+2:1-1+1-1+1-1) =
) EJ 6EJ 6kEJ

_5:2 46 73810
6EJ 6-07EJ]  EJ

C mpyroil cTOpoHBI, Oy MOOMKHO PABHATHLCSA CYMMe 1 mmmm
BCEX €UHUYHBIX IepeMeneHnit

Ogs =011 +819 391 + 855 =
_ 54762 3,4524 N 8,8095 17,3809 1

9. = )
EJ EJ EJ EJ @
1

Pe3yJII>TaTI>I COBIIAJI, 3HAYUT, €OIUHUYHBIE IIepe-
MeIleHnd BBIUKCJIEHBI BEPHO.

__ Haiinem ycnoBHOe cymMMapHOe Ipy30BOe IlepeMellleHHe A,,, YMHOXXHUB 3IIODY
Mg ma M, (cM. PHCYHOK 5, 6), a TaK)Xe IPOCYMMHPOBAB I'Dy30BBEIE IepeMelre-
HUA Aqp U Agpt

MM . :
A :Zj#dz:L.1.196_L.4.1.44:M_&:
6EJ 6kEJ 6EJ 6-0,7EJ

Pucynox 6

_ —4285
EJ]
—745714 74142 —4,2
Bup = By + Ay = 7E5}7 - £ > f,«:J85'
COBHaI{eHI/Ie Pe3yabpTaToOB I'OBOPUT O IIPABUJIBHOCTU BBIUMCJ/IEHUA HepeMeH_{eHI/If;I.
Pemenne cucreMbl KaHOHWYECKHUX ypaBHeHHMI. Halinenubie 3HaueHUs
eIVHUYHBIX U TPY30BBIX IlepeMellleHull IOACTaBJIAeM B CHUCTEMY KAaHOHUYECKUX
ypaBHeHui (1):
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5,4762 X, - 3,4524 X, - 745714 _ 0:
EJ EJ EJ @)
3,4524 8,8095 741,429
- X+ Xy + =0.
EJ EJ EJ

VmuokuM 00a ypaBHenuda (2) Ha EJ u mepeHeceM WX CBOOOAHBIEC UJIEHBI B IIpa-
ByI0 uacTh. [losyumm:

{5,4762 X, —3,4524 X, = 745,714;

3
-3,4524 X, +8,8095 X, =-741,429. )

Pemas cuctemy (3), onpeznenseM HemsBecTHbIe MOMEHTHI X, Xs:
X,=110388 kH -m; X, =—40902kH M.

BBIHOJIHI/IM IIPOBEPKY IIPABUJIBHOCTU BBIUYMCJIEHUA Xl, X2, IIOACTaBUB NX 3Haue-
Hua B cucremy (3):

5,4762-110,388 —3,4524 -(—40,902) = 745,715;
-3,4524-110,388 + 8,8095 - (—40,902) = -741,430.

IIpoBepka BBHINOJNHAETCS, TOUHOCTD IIOACUETOB IIpreMJIeMa.

ITocTpoeHune 3MIOPHI M3THOAIONIUX MOMEHTOB B 3aJaHHON cHcTeMe.
BoruucauM opAuMHATBEI OKOHYATENLHOM SIIOPHI M3rmbaoiiuxX MOMeHTOB M 1o
dopmy.e:

M = M1X1 +M2X2 +Mp .

VYwmuoxkum oppunatel M;, M, Ha coorBeTcTByIoIue 3HaueHUA X, Xp. CroKum
TOJIyYeHHBIE SIIOPBI C I'PY30BOI SMIOPOH (PUCYHOK 7):

mmmmwwm 0
20
40,90 40,90 s

[T 176
20,45 44

,KH'M , kH-m
Pucysoxk 7

Ilomcunraem sHaueHUs MSTMOAIOIMIMX MOMEHTOB B XapaKTEPHBIX TOUKAX 3a-
IaHHOI cucTeMbl (PUCYHOK 8, a).

a 0)
F
c D K
~ I, EJ Ef l/4
~
< ~
1L .
A B

110,39 @’KH'M

Pucynok 8
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ITo mosyueHHBIM OpPAMHATAM CTPOWM BdIOPY (PHUCYHOK 8, 0). IKCTpeMaibHOoe
3HaUeHUEe MOMeHTa Ha yuacTke AC oIpeneluM II03Ke, IIOCJIe IOCTPOEHUS JII0-
DBI TIOIIEPEYHBIX CHII.

44,71 20,0
CraTtnueckasa mpoBepka smiopbl M. Bripesxem ixe-
crruit ysen D—E-K (pucyHok 9) ¥ BBIACHUM, HAXOJUTCH D K)
Jau oH B paBHOBecuu. CocTaBUM ypaBHEHUE MOMEHTOB El
D M=4471-2471-20=0. 24,71 —"
V3en HaXOJUTCA B PABHOBECHM. Pucynox 9

Jledopmanmonnas npoBepka smiopbl M. s mpoBepKu BbiOepeM ApY-
IryI0 OCHOBHYIO cucTemMy — BapuauT 1 (cM. pucyHOK 3). YCJIOBHOE CyMMapHOe
mepeMelieHe M0 HAMPaBIeHUAM HEM3BECTHBIX CUJI OT COBMECTHOTO AeicTBUsA
9TUX CHUJI U BHEUIHEY HArpy3KU HOJKHO PABHATHCA HYJIO:

MM 5. .

Bpecs M, — CyMMapHafl e[MHUYHAA BIOPA U3rudaroINX MOMEHTOB JJsi Bapu-
anTa 1 ocHOBHOH cucTembl. [[Jif ee TOCTPOEHWS HATPY3WM DamMy OJHOBDEMEHHO
ABYM# €IUHMYHBIMY YCHINAMU X; =1, X,=1 (pucynox 10) u paccuuraem
3HAuUeHHSA MOMeHTa M, B XapaKTePHBIX TOUKAX.

D 9 4
LEI E|

C

h/2

h, kEJ

b ]
h/2
|

—>
1M i
Pucynoxk 10

M® =M =1-h=4m; M;©=1-h+1-1=4+5=9m; M, =1-1=5mu;

M®=1-h/2+1-1=4/2+5=T7 M (pacTAHYTHl BHYTPEHHNE BOJOKHA).
IozcunTaeM yCIOBHOE CyMMAapHOEe IepeMelleHue

A, :$(2.9.40,90—2.4-44,71—9-44,71+4-40,90)+

sp
h_(9.4090-5-11039+4.7-926)——"_2.4.2471-9013_0013
J 6kEJ "EJ 107

Pasenctso HYJIO BEJIUYUHBI A;p CBHJIETEJIBCTBYET O TOM, UTO BEPTUKAJBHOE
¥ TOPUB0OHTAJIBHOE IIEPEMEIIEHUs IIPABOTO OIIOPHOTO CEYEHUS pPaMbl 110 HAIPaB-
JJEHUAM IIPUJIOKEHHBIX €eIWHWYHBIX CHUJI OTCYTCTBYIOT. JTo COOTBETCTBYET 3a-
JAaHHOU cxeMe KOHCTPYKIMHU. 3HAUUT, BII0PAa MOMEHTOB IIOCTPOEHA BEPHO.

ITocTpoeHue 3MIOPHI MOMEPEYHBIX CUJI. JMIOpa MOIEPEYHBIX CHUI @ CTPO-
HUTCA IO TOTOBOY dIIOpe MBTMOA0IMINX MOMEeHTOB M.

Ha yuactke AC, rume smiopa M orpannuena mapa0oJioii, T. e. IeifiCTByeT paB-
HOMEDHO pacIpejie/ieHHad HarpysKa, IOIEPeYHYIO CUJIY ONPEeZeIAeM C IOMOIIbIO
OasouHOl aHasorum. Bripeskem 3ToT yuacTok (pucyHoK 11, a). Ilpunoxum
CeueHUuaAM A, C u3BecTHbIE MOMEHTHI U IIOKA HEM3BEeCTHLIE II0IIepeuyHbl€ CUJIbI.
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MoMmeHTHI HalpaB/iAeM TaK, KaK CleIyeT M3 SIIOPHl M3THOAIOIINX MOMEHTOB
M (cMm. pucyHOK 8, 0): smiopa IOCTPOeHa Ha PACTAHYTBHIX BOJOKHAX, 3HAUUT, B
TOUKe A PacTAHYTHI JeBble BOJIOKHA, a B Touke C — mpasble. Ilomepeunbie CUJIBbI
CUMTaeM IIOJIOKUTEJIbHBIMU, T. €. OHM BPAIlAlOT pacCMaTPUBAaeMbIM yYacTOK IIO
YacoBOM cTpeske (cM. pucyHok 11, a).

CocTaBUM ypaBHEHUS PABHOBECUS:

D M =qh?/2-Q,h+40,90+11039=0;
D> M, =-qh?/2-Qch+4090+11039=0;

U3 HUX
Qs =qh/2+(40,90+110,39)/h=22-4/2+15129/4=8182xH;

Qc =—qh/2+ (40,90 +110,39) /h =—22-4/2+151,29 /4= 618 kH .

I[J'IH MMPOBCPKU COCTABUM YPABHCHHUC HpOCKI_[I/Iﬁ BCEX CWJI HAa TOPU30OHTAJIbBHYTO OChb!:
> Z=Qc-Qu+qh=-618-8182+22-4=0.

a) 6) Ilonyuennsle 3HaueHUA @4, Qc OTKJIa/IbIBa-
10,90 @ - Moo E}M Ha :-)rn(i%e Q u coeguHAEM IPAMOI NUHMEH
= ~ pucyuox 12).
e IIpoBenmem ceueHwe Ha paCCTOIHUU Xy OT
qz o= q - Hauaja yuacTka (pucyHok 11, 6). Ilomepeunas
=l ¢ 8 cuja B HeM paBHA HYJI0, a U3rubaroIuii Mo-
0 > 0, MeHT sKcrpemasedH (M,.,). CocraBuM ypaBHe-
A A A A HIe MPOEKIINH HA TOPU3OHTAJLHYIO OCh:
110,39 110,39 Qu—qro =0
Pucynox 11 oTcroza

x0=Q,/q=8182/22=372m.
OKCTpeMaTbHBIN M3TUOAONINA MOMEHT
2
Mext'r = _110,39 + QAxO —QqXy /2 =
=-110,39+8182-3,72-22.3,722 /2=4176 xH - M.
OTMeuaeM MOJIyUeHHOE 3HAUEHUE Ha SII0pe MOMEHTOB (CM. PUCYHOK 8, 0).
s BRIUMCJIEHUS 3HAUEHUU MOMEPEYHBIX CHJ Ha YyYaCTKaX paMbl, IJie dIopa
M upaMosuHeiHa, UCIOAb3yeM AupdepeHIINAIbHYI0 3aBUCUMOCTh Q@ =dM /dz .
Ilomepeunas cmya, KaK mepBas IIPOMBBOJHASA OT MBTHOAIOIIET0 MOMEHTA, PaBHA
TaHTeHCY yIJIa HaKJOHA SIIOPHI MOMEHTOB. IIpasuJjo 3HAK08 CJIeAyIollee: CUJIa
Q cumraercs MOJIOKUTETHLHOMN, €CJIU I COBMEIEHUA OCU CTEPIKHA ¢ dIopoit M
0OCh BPAI[alOT II0 YaCOBOU CTPEJIKE.
Ha yuactre CD mosmyuum
16
Qcp =—(40,90+44,71) /1 = 6,18 T

e
=-8561/5=-1712&H; ]

17,12

Ha yuacTke EB
Qps =24,71/h=2471/4=618 xH .
Cuna Qcp oTpuilaTeabHa, TaK KaK [AJId COBMe-

Lo
=)
=
o

D

meHus ocu ydactka CD c smiopoit M Heo6xo0- 3182 , kH
INMO TPOM3BECTU BpallleHWEe IIPOTUB YacOBOI ’
CTpPeNKH; Qpp MOJOKUTEJIbHA, TAK KAK OCh He- Pucynox 12

00X0MMO BpalllaTh II0 YAaCcOBOM CTpeJKe.
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B Touke K u Ha Bceit KoHcou Qx = F =16 kH . Ilo paccuuTaHHBIM OpAuHA-
TaM CTPOWM 3MIOPY HOIEPEUYHBIX CUJI (PUCYHOK 12).

ITocTpoeHue 3MIOPHI MPOTAOIBHBIX CHJ. JIIOPY IPOAOJILHBIX cuia N CTpO-
UM IO TOTOBOH amiope @. OTceueM KOHCOJIF M PAaCCMOTPHUM ee paBHOBecue (pu-
cyHok 13, a). OueBuamo, uTo B Touke K u Ha Bcell KoHcoau Ni = 0.

BripeskeM KeCTKUe Y3Jbl paMbl. B ceueHUAX IPUJIOKUM IIOIEPEUYHBIE U IIPO-
JIOJIbHBIE CUJIbI (pucyHOK 13, 6). IlosoKuTeNIbHBIE TONIEPEYHBIE CUJIBI HAIPABUM

TaK, YTOOBI OHU Bpa- , )

I YSIBL 1O Haco- 6 F 17,12 17,12 *16
BOIl CTpelKe, OTpHIIA- f * ? {D K
TeJbHBIE — IIPOTUB 9a- & | c — - —
coBOf cTpemkm (CM. N, Nep Nep

pucysok 12). Bee mpo- —> Fl —
nonbHBIe cuabl N cum- N * 6,18 No. Y 6,18
TaeM MOJOXKUTENbHBIMY Ac EB

— pacTATruBaOIIUMU. Pucysox 13

CocraBuM ypaBHEHWS DPaBHOBECUA Y3JIOB B BHUJE CYMM INPOEKIMI BCEX CHUJI
Ha BEPTUKAJBHYIO U TOPU30HTANBHYIO ocu. [lna ysma C

6,18 DY =1712-Nue =0; Ny =1712kH;;
‘ = > Z=618+Nc,=0; Nep=-618xH.
Hna ysna DEK

(TTTITTTTITTTITITTITTR

o

(R

17,12 33,12 DY =-1712-16-Ny =0;
, kH Ny =-33,12xH;
PucyHok 14 D Z=—618-Nc, =0; Np=—-618KH .

3HaK «MUHYC» YKasblBaeT Ha TO, uTo crepkuu CD u EB cokarel. Ilo monyuen-
HBIM JTaHHBIM cTpouM 3moopy N (pucyHor 14).

CraTnueckasa mpoBepKa paBHOBecHsd pambl. OTceueM paMy OT OIOD B
Toukax A m B (pucyHOK 15) m IPMIOKVM B HUX BHYTPEHHUE YCUJIUA, B3ATHIE
u3 amiop M, @, N. Ilpu srom cuabl @ m N OpUKJIAIBIBAEM C MX PEaJbHBIMU Ha-
IpaBJIEHUAMU, T. €. ¢ yueToM 3HaKa. CocTaBUM ypaBHEHUS DAaBHOBECUSA PAMBI.

CyMMa mpoeKIuii BceX CUJI HAa TOPUSOHTAJIBHYIO U BEPTUKAILHYIO OCU

> Z=-8182-618+qh=-88+22-4=0;
> Y=-F-1712+3312=-16-1712+3312=0.

F
c ¢ IlogcumTaeM cyMMy MOMEHTOB BCEX CHJI
] 14 orHocuteabHo Touku C. Ilpm BmIOOpDE TOUKHM
crapaemcs, 4TOObI B ypaBHEHUE BOIILIO KakK
qZ] < " MOXKHO 0OJIBIIIE CHJI 1 MOMEHTOB.
D Mc=11039+3312-1+qh* /2~
4 11039 B| (518 ~8182-h-618-h—F(+1/4)=
81,82 ’
1712 33.12 =110,39+33,12-5+22-4%2 /2
P;/ICyHOK 15 ’ -81,82-4-6,18-4-16-(5+5/4)=0.

Pama maxomurca B paBHOBeECUMU, CJIeJOBATEJIbBHO, SIIIOPEI IIOCTPOEHBI BEPHO.



