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BBenenue

Teopernueckas MexaHWKa — ATO Hayka 00 OOIMX 3aKOHAX MEXaHUYECKOTO
JBYKCHUS U B3aMMOJICHCTBYSI MAaTEPUAITBHBIX TEJL.

JIBUMKCHHE TeJl TIPOUCXOAHWT B TPEXMEPHOM EBKJIHMIOBOM IPOCTPAHCTBE U BO
BPEMEHU, HE 3aBUCSIIEM OT CKOPOCTHU JABUKEHUS TEI.

Jlyist u3ydeHust IBWKEHUS TET BBOJAAT CHCTEMY OTCUETa, COCTOSIIYIO M3 Teia
OoTCcUeTa U CHUCTEMbI KOOPIUHAT. B MeXaHWKe MOCTyIUpyeTCs CYIIECTBOBAHUE WHEP-
ITUAIBHON CHCTEMBI, B KOTOPO# CIipaBe MBI 3aKOHBI HBIOTOHA.

Meton aGcTpakiiiy WM MOJEIMPOBAHUS B MEXaHUKE MPENIoiaraeT rnepexon
OT peaTbHBIX TEN K Pa3IMYHBIM MOJICTISIM, TIPEICTABIISIOIINM OTMPECICHHYIO CTCTICHD
abCTpaKIuu.

PaccmoTpum criemyromnue MoIeIu:

- MamepuaibHas mouKa — 3T0 MaTepUuaIbHOE TEJIO0, PA3IMIYUEM B JIB)KCHUH OT-

JIEBHBIX TOYEK KOTOPOTO0 MOXHO MPEeHEOpeyb;

- abconomno meepooe mesio — TO TAKOE TEIIO, PACCTOSTHUE MEXKITY IBYMS TOY-

KaMH KOTOPOTO OCTAETCsl HEM3MEHSIEMBIM BO BPEMsI JIBHIKCHHS,

- MEeXaHU4YecKasn cucmema — COBOKYIHOCTh TeJ, B KOTOPOH MOJIOKEHUE KaXK0TO

TeJa 3aBUCHUT OT TOJIOKCHHS BCEX OCTAITBHBIX TEJL.

CocrosiHuE TOKOSI €CTh YAaCTHBIN CITydail MEXaHHUYECKOTO JBUKEHUS, MMOATOMY B
pasziene «CTaTHKa» TEOPETHUYECKas MEXaHWKa M3y4aeT PaBHOBECHE MaTEPHAIBHBIX
TeJI MOJT JCHCTBUEM MPUIIOKEHHBIX CHJI M UCCIIEyeT METO bl TPeoOpa30BaHUS OJTHUX

CUCTCM CHJI B APYI'UC, UM SKBHUBAJICHTHBLIC.



1. OcHOBHBIE IOHATHHA CTATHKH

1.1. Cuna — xonu4eCcTBEHHAs] MEPA MEXaHUYECKOTO B3aUMOJIEHCTBHS MaTEpH-
QJIBHBIX TEJ, XapaKTEePU3yIOIllasi NHTEHCUBHOCTD U HAaIPaBJICHUE 3TOTO B3aUMOAEH-
cTBusA. Cwiia — BENMYMHA BEKTOPHAsS, XapaKTEPU3yeTCsl MOLYJIEM, TOYKOW ITPUIIOKE-
HUS M HATIPABJICHUEM BJIOJIb JIMHUU IeicTBHs (puc. 1).

1.2. Cucmema cun — COBOKYITHOCTh CHJI, TPHIJIOKEHHBIX K TeTy (pHC. 2)

Puc. 1

{F.F F . (1)

1.3. Ikeueanenmmuvie cucmemol cul — CUCTEMBI CUJI, ITOJ] JCHCTBUEM KaKIOM

M3 KOTOPBIX TCJIO0 HAXOJAUTCA B OJUHAKOBOM KHHCMATHYCCKOM COCTOSAHUU:
FF P o @,@,,..®,). ()

1.4. Ypaenosewennaa cucmema cun — cucrema Cuil, KOTopas, AeicTBys Ha

TEJ10, HAXO0AAIEECA B COCTOSIHUM IIOKOs, HE coo6u1aeT eMy JABUXCHUA:
{F,F,.....F,} 0. (3)
15 Paeuodeﬁcmeylouqaﬂ cucmembsl cuj1 — Cjia, DJXKBUBAJICHTHAaA CUCTCME CUJI:
R {F,F...F . (4)

1.6. Ceé0600n0e meno — teno, nepeMenieHNs KOTOPOro HUYEM HE OTPaHUYEHBI.
B npoTrBHOM cityyae Tello Ha3bIBalOT HECBOOOIHBIM MJIH CBSI3aHHBIM.

1.7. Céasu — 3710 Tena, OrpaHUUMBAIOIINE NTEPEMEIIECHUS JAHHOTO Tela B IIPO-
CTpaHCTBE. BHelIHHE CBS3M NPUCOECAUHSIOT MEXAHWYECKYIO CHCTEMY K TejlaM, He
BXOJISIIIIMM B CHCTEMY. BHYTpEHHHUE CBSI3U COEUHSIOT TeJIa OJTHOM CUCTEMBI.

Knaccudukanus cBsa3eit u ux peakuuii npuBeaeHa B Taduuiie 1.
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2. AKCMOMBI CTATUKH
2.1. JIBe cwibl, MPUIIOKEHHBIE K a0COJIIOTHO TBEPAOMY TEITy, 00pa3yroT ypaB-
HOBEILIECHHYIO CUCTEMY TOTJIa U TOJBKO TOT/Ia, KOTJJa OHU PABHBI 110 BEJIMYUHE U Ha-

IpaBJIeHbI IO OJJHOM MPSMON B MPOTUBOIMOJIOKHBIE CTOPOHBI (pHC. 3).

)

Puc. 3

2.2. JlelicTBUE NTaHHOM CHCTEMBbI CHJI Ha aOCOJIIOTHO TBEPAOE TEJIO HE Hapy-

IIUTCA, €CJIN K HEH HpI/I6aBI/ITB WJIM OT HEC OTHATH YPABHOBCHICHHYIO CUCTEMY CHUJI

(puc. 4).

o~ ~—

Ecimn {Ol,Oz}wO, TO

F R0 7000, R R B (6)

Puc. 4
CiaeacrBue
Cuny, IpUIOKEHHYIO K a0COIFOTHO TBEPJOMY Ty, MOKHO MEPEHOCUTH B JIFO-

Oyr0 TOUKY Ha JIMHUHU ee AeicTBus (puc. 5).

FeoF (7)




2.3. JIBe cuiibl, IPUJIOKEHHBIE K OJTHOM TOYKE Tejia, IPUBOASATCS K paBHOACH-

CTBYIOILIEH, KOTOpPAasi paBHA UX T€OMETPUUYECKON CyMME U MPOXOJUT YEPE3 Ty KE TOU-

Ky (puc. 6).

F.RjoR;  R=R+F ®)
2.4. [lpa Tena AeiCTBYIOT APYT HA APyra ¢ CUIAMH, PABHBIMHU O BEIMYHHE U
HAIIPaBJIEHHBIMH [0 OJHOMN MPAMOM B IIPOTHBOIOJIOKHBIE CTOPOHBI (pHcC. 7).
F, =—F,,no {F,F,} 0, T.x. Tena e

00pa3yoT MEXaHUYECKYIO CUCTEMY.

Puc. 7
2.5. Besikoe HecBoOOaHOE Temo (8, a) MOXKHO CUMTATh CBOOOJHBIM, €CIIH OT-
OpOCUTh CBSI3M, 3aMCHHMB MX JICHCTBHE COOTBETCTBYIOIIUMH peakuusMu (puc. 8, 0)

(IpUHLMI 0CBOOOKIAEMOCTH).

a) 0)

—

/CD
gl

"N

$>><\
>

—_—
> |

Puc. 8
2.6. PaBHOBecHE CHCTEMBI HE HAPYLIUTCS OT HAJOKCHHS JTOMOJHUTCIIBHBIX

CBsA3EH (MPUHLIUAI OTBEPACHHUS).



3. Teopema 0 Tpex Henmapa/ieJbHbIX CHJIAX

Ecnu mox nercTBueM Tpex CUJ TEIO HAXOAUTCS B PABHOBECUU W JIMHUHU JICH-
CTBUS ABYX CHJI MEPECEKAIOTCS, TO BCE CUJIBI JI€XKAT B OJHOM TJIOCKOCTH U UX JIMHUU
JEUCTBUS TEPECEKAIOTCS B OJTHOM TOYKe. VCmosib3yst 3Ty TeopeMy, MOKHO OIpeie-
JIUTh HAIIPABJIEHUE HEU3BECTHBIX PEAKIIUN CBS3EH.

Ilpumep. OnpenenuTh HaAIPABICHUE PEAKIIMY TAPHUPHO HETIOJABHUKHOU OMIOPHI
A (puc. 9).
Ha puc. 9 (a, 0) nuHusa nelcTBUSA peakiuu mapHupa A IpoXoauT depe3 Touky O, B

KOTOpOH mepecekaroTcst cuiibl P 1 u3BecTHas peakuus R .

a) 0)

Puc. 9

4, IIpou3BoJIbHAS IIIOCKAsSI CHCTEMAa CHJI

4.1. Momenm cunvt omuocumesbHo yeHmpa
ITon neiicTBHEM cuibl F TeJlo MOXKET, KaK MOCTYNAaTeNbHO MePEeMeIaThesl, TakK
Y COBEpIlATh BpallleHUE BOKPYT HEKOTOPOro IeHTpa. Bpamarenbubiii 3QGeKT cuibl

XapaKTepU3yeTcsi €€ MOMEHTOM OTHOCUTENIbHO 3TOTo LieHTpa (puc. 10, 11).

. m,(F)=0

Puc. 10 Puc. 11
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Mowmenrt cunbl F oTtHOcuTenbHO 1ieHTpa (Touku) O paBeH MPOU3BEACHUIO MO-
AyJsl CHIIBI Ha €€ IUIeY0 N OTHOCHTENLHO 3TOr0 IIEHTPA, YTO COOTBETCTBYET JIITMHE
NEPNEHINKYJIAPA U3 TOUYKU HA JIMHUIO ICVCTBUS CHUIIBI.
m, (F) =4F|-h ©)
VYcmoBUMCSl CUATaTh MOMEHT TOJIOKUTEIBHBIM, €CIIM CHUJla CTPEMHUTCS MTOBEP-
HYTb TEJIO BOKPYT TOYKH O MPOTUB X0J1a YACOBOU CTPEJIKH.
OTMeTHM CBOMCTBAa MOMEHTA CUJIbI OTHOCUTEIIBHO TOUKH:
® MOMEHT CHJIbI OTHOCUTEIBHO TOYKH HE MEHSIETCS IPU IEPEHOCE CHIIBI BJIOJIb
JINHUM JICHCTBUS,
® MOMEHT CUJIbl OTHOCUTEJIbHO TOUYKH PaBEH HYJIIO, KOTJa JIUHUS JEHCTBUS CHUJIIBI
MPOXOJIUT Yepe3 MOMEHTHYIO TOUKY (cM. puc. 11);
e cciau culy F pasnoxuTh Ha COCTABIAIOIME BAONL OCEH KOOPAUHAT, TO MO-
MEHT CHJIbI OTHOCUTENIBHO TOYKU PAaBEH alreOpandeckoil CyMmMe MOMEHTOB CO-
CTaBJIAIOIIMX TOW YK€ TOUKH (YaCTHBIN ciTydail TeopeMbl BapruHbOHA O MOMEHTE

paBHOJIeHCTBYOIIEH) (pUC. 12)

lfy __F mo(F):F'h1
B - F NJIn
oé’ a : My (F) = m, () + m, (F,);
|
d m,(F)=F,-a—F,-b. (10)
Puc. 12

4.2. Teopua nap na naockocmu
Iapoii cun (F, F') HasbIBaeTcst cucTeMa ABYX PaBHBIX 110 MOYJIIO, Hapal-

JEIBHBIX U pa3HOHAIPaBICHHBIX cuI (puc. 13):

Puc. 13
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Hapsiy ¢ cujioil, mapa CHIT SIBJIIETCSI MEPOW MEXaHUYECKOTO B3aUMOICHCTBHS
TEIL

[Tapa cuin He SABISIETCS YPABHOBEHICHHOW M HE HMMEET PaBHOJCHCTBYIOMICH.
JleficTBHe Taphl CHJI CBOAMTCS K BpaIlaTelbHOMY 3P QEKTy, KOTOPBIH XapakTepHu3y-
eTcs anredpandeckum MomenToM napsl M(F , F').

AureGpandecKkuii MOMEHT Mapbl — 3TO B3ATOE CO 3HAKOM «+» HIIH «-» MPOU3-
BEJICHUE MOJTYJIsl OJTHOW CHJIBI TAPhI HA €€ TIIEYO.

[Tedo mapbl — KpaTyaiiiee pacCTOSTHUE MEX/Ty JTHHUSMHE JICUCTBHS CHIT ITaphI:

m(F,F")=F-d. (12)

N3 puc. 14 BugHO, 4TO alreOpanyecKuii
MOMEHT Maphbl paBeH aiaredbpanyeckomy
MOMEHTY OJHOM CHJIbI 3TOW mapbl OTHO-
CUTEJIbHO TOYKH MPUIIOKEHUS JPyrou
CHUJIBL:

m(F, F")=ma(F")=mg(F). (12)

Puc. 14

CBoiicTBa Mapkl CUJI ONPEETSAIOTCS CAEAYOIUMHA TEOPEMAMM.

4.2.1. Cymma ancebpauyeckux MOMEHMOS8 CUL NAPbl OMHOCUMENLHO 100020
yeHmpa He 3aBHCHUT OT BBIOOpA 3TOTO LIEHTPa M BCErja paBHa aareOpanyeckoMy Mo-
MEHTY Haphbl:

mo(F )+mo(F')=m(F , F"). (13)

4.2.2. Jleticmeue napwi cun nHa meepooe meio He USMEHUMCs, eCIu mapy Cuil
3aMEHUTH IPYTrOM Mapou, JEKAIEHU B ITOU KE INIOCKOCTU U UMEIOIIEN OJIMHAKOBBIU C
nepBoil mapoi anrebpandeckuid MoMeHT. Clie1oBaTEIbHO, Y TIaphl CHJI MOKHO TIPO-
M3BOJILHO MEHSTHh MOJYJIM CWJI WM JJIMHY TUIeYa, COXpaHss 3HAUYCHUE alreOpanye-
CKOT'O MOMEHTA Iaphl.

[Tapy cui MOKHO ITEPEHOCUTH KyZa YTOAHO B IUIOCKOCTH €€ JEHCTBHS.
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JIBe mapbl SKBUBAJICHTHI, KOTJ]a OHU UMEIOT OJIMHAKOBBIE ajareOpanvyeckue Mo-
MeHTbI. YTOOBI 33a71aTh Mapy CWJ, JOCTAaTOYHO 337aTh €e MOMEHT. [loaTtoMy napy cun
4acTO HM300paKalOT KPHUBOW CTPEJIKOM, YKa3bIBAIOIIEW HaIpaBJIE€HUE IOBOPOTA
(puc. 15).

4.2.3.Cnoocenue nap 6 niockocmu. Cucrema nap, Jexanux B OJTHON TIJIOCKO-
CTH, SKBUBAJICHTHA OJHOM Mape, Jexalled B 3TOU K€ MIOCKOCTH W MMEIOIEH MOo-

MEHT, PaBHBIA CyMMe anre0Opandeckux MOMEHTOB COCTaBJISAOIUX nap (puc. 16).

Puc. 15 Puc. 16

n
{m,m,,..m }oM; M=>m,. (14)
k=1

4.3. Ilpuseodenue nnockoii cucmemsl Cuil K OQHHOMY YeHmpy

4.3.1. Jlemma o napannerbHom nepeHoce Cuvl

Cuny, TpuI0KEHHYIO K TBEPAOMY Ty, MOXKHO TIEPEHOCUTh U3 TOYKU €€ TIPHU-
JIO’KEHUsI TapajuiesIbHO camoil ce0e B JIF0OYI0 JPYryro TOUKY IJIOCKOCTH, J0OaBss
IIPU ATOM TIapy CWJI, anreOpandecKkuii MOMEHT KOTOPOH paBeH alreOpanyeckoMy Mo-

MEHTY MEePEHOCUMOM CUJIbI OTHOCUTEILHO HOBOM TOUKH MpUiIokeHus (puc. 17).

F ~{F",m}, (15)

rme m=m,(F).
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4.3.2. I[Ipugedenue cucmembul CUl K Cuile U nape cu
Bcsikas mmockas cucremMa Cuil, IEMCTBYIOIIUX HA TBEPJIOE TEIO0, SKBUBAJIICHTHA

OHOU cuiie R, paBHOU INIABHOMY BEKTOPY CHUCTEMBI CWJI U IIPUJIOKEHHOU B LIEHTPE

npuseneHus O, ¥ OJHOHN Iape CWI ¢ MOMEHTOM M, paBHBIM INIABHOMY MOMEHTY

CUCTEMBI CHJI OTHOCUTENBHO HeHTpa O (puc. 18).

PR Pl (R MG |, (16)

Puc. 18

['J1aBHBIN BEKTOpP CUCTEMBI CHJI PABEH T€OMETPUUECKUI CYMME BCEX CHIIL:

5 _NVF (17)
R=>F.

k=1
['maBHBIII MOMEHT CHUCTEMBI CHJI OTHOCUTEIBHO LIEHTpa O paBeH CyMME MO-

MCHTOB BCCX CHJI OTHOCHUTCIILHO 3TOI'O HCHTPA!:

Mo:imo(ﬁk)- (18)

4.3.3. IIpusedenue niockoli cucmembvl CUl K RPOCMetiuemy suoy

1. Ecnim R =0, My #0, To cucTeMa CHJI IPHBOJUTCSA K TIAPE CHII C MOMEHTOM
M, He 3aBUCSAIIUM OT BHIOOpA IIEHTPA MPUBEICHHUS.

2. Ecru R #0, M, =0, To cucTema cull HPUBOAMTCSA K PaBHOAEHCTBYIOMIEH
paBHOII R M PUIIOKEHHOI! B IEHTPe NPHUBEICHHS.

3. Ecm R#0, Mg #0, To cucTema cuil MPHBOJUTCA K PaBHOEHCTBYFOIIEIH,
paBHOIf R u mpunoxenHoil B Touke O, OTCTOSAIIEH OT LIeHTpa NPUBEEHHS HA pac-

crosar O01=h=Mo/R , npuaem m,(R) =M, .
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4.3.4. Anarnumuueckoe npedcmaeﬂeHue 2laeHOc0 6eKkmopa NJI0CKOU CUCmeMbl

CuJj.

['maBHBIM BCKTOD IUIOCKOM CHUCTEMbI CHJI MOKHO Pas3IoKUTh Ha COCTABJIAIO-

muc, Toraa
R|=RZ+R?Z, (19)
n n
Re=YFo:  R,=DF,, (20)
1

rae Fiy, F, —npoexuuu cutel F, Ha ocm X, Y.

HpOCKHHH CWJIBbI Ha OCh paBHA IIPOU3BCACHHUIO MOAYJIA CHJIBI HA KOCHHYC YIJIa

MEX]Ty BEKTOPOM CHJIBI M TTOJIOKUTEIHHBIM HalpaBiieHueM oc (puc. 19).

F;
|
|
. —
X

F, =|R|-cosa; (21)
F,, =|F,|-cos g =—|F,|cos y; (22)
Fs, =|F;|-c0s90° =0. (23)

HpOGKHHH CHUJIBI HAa OChb ITOJIOKHTCJIbHA, CCJIM CHUJIa U OChb HAIIPABJICHBI B OJIHY

CTOpPOHY, ¥ paBHA HYJIO, €CJIU CHJIAa MEPIEHANKYIISIPHA OCH.

4.4. Pasnoeecue npou3eoibHOU NIOCKOU CUCHEMbL CUTT

JInst paBHOBeCHs MTPOU3BOJIBHOW TJIOCKOW CUCTEMBI CHUJI HEOOXOJUMO U A0CTa-
TOYHO, YTOOBI TJIABHBI BEKTOP ATOW CHCTEMBI W TJaBHBII MOMEHT OTHOCHUTEIHHO
J000TO LEHTPA OAHOBPEMEHHO OBLITM PABHBI HYJIIO:

R=0; M, =0. (24)
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BeITekaromue 0TCro1a aHaJIUTUYECKUE YCIOBUS PABHOBECHS IIJIOCKOW CUCTEMBI CHII
MO>KHO MOJYYUTh B TPEX Pa3INUHBIX (hopMax.

1. OcHoBHas popma:

D> Fx=0, > FR,=0,
Zmo(lfk):()’

rac O — mo0as ToYKa B INIOCKOCTH HeﬁCTBHﬂ CHII.

(25)

2. Btopas dopma:
ZmA(Ifk):O’ ZmB(Ifk):O’ ZFkx:C)! (26)
rae A, B — mo0ble 1IeHTpBI B TUIOCKOCTH IEUCTBUS CHIT; 0ch OX HE TIEpIIeHINKYIsIpHa

npsimoii AB.

3. Tpetbsa popma:

ZmA(IEk):Oi
ZmB(Ifk):O’ (27)
ch(lfk) =0,

rae A, B, C — 100bie TOUKH TIJIOCKOCTH JCHCTBHS CHJI, HE JISXKAITUX HAa OJHOU TIps-
MOM.
B wacTHOM citydae, eciiu BCe CHIIBI IIFIOCKOW CHCTEMBI MapajuiebHbI, TO YCIIO-
BHS PABHOBECHS TaKMX CHJI BBIPAXKAIOTCS HE TPEMS, a IBYMS YPaBHCHUSIMM:
2Fa=0,  >me(R)=0, (28)
npudeM ock OX mapamiensHa cuiam (puc. 20).

d|

=/

Puc. 20
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Jpyras ¢opMa yciaoBHW paBHOBECHs i MapaUICIbHBIX CHJI M3 PaBEHCTBA
(27), mmeet BUI:
ZmA(Fk):O’ ZmB(Fk):Oi (29)
rie A, B — TOYKH TIIOCKOCTH HE JIOJDKHBI JIKATh Ha TPSIMOM, TapalIeIbHOW CHIIaM.

Ecnu Ha Teso AEUCTBYIOT IJIOCKask CUCTEMA CHJI {Fl, o Fn} Y CHCTEMA Iap ¢
MOMEHTaMH My, M,,...,M,, TO IIPX COCTaBJIICHUN YPABHEHU! PAaBHOBECUS B IIPOEKIMIX

napsl He BOMAYT, T.K. CyMMa IIPOEKIUI CHJI Iapbl HA JTI00YI0 OCh paBHA HYJIIO.

B ypaBHEHHAX MOMEHTOB K MOMEHTaM CHJ aJreOpanyecku MpUuOaBISIOTCS
MOMEHTBHI IIap, T.K. CYMMa MOMEHTOB CHJI apbl OTHOCUTEIIBLHO JIF0OOr0 1IEHTpa paBHA
MOMEHTY IMapHbl.

B sTtom ClIy4acC aHAJIIMTHUYCCKUC YPABHCHHUA PABHOBCCHUSA IIPUMYT BHU!

1. Y Fe=0, YF,=0, Sm(F)+>m =0. (30)
2.2 My(F)+>.m =0, > my(F)+> m=0, > FR,=0. (31)
3. > mu(F)+>.m; =0,

> mg(F)+>.m; =0,

> me(F)+> m =0. (32)

4.5.Pacnpedenennsie cuvl
[Tnockas cucremMa pachpeneleHHBIX CHII XapaKTepu3yeTcsl €€ WHTECHCHUBHO-
CThIO, T.€. 3HAUYCHHUEM CHWIJIbI, MPUXOMSIICHCS Ha €AWHHILY JJIMHBI HArpy>KEHHOTO

y4acTka, g = [H /1 ] [IpuMepoM Takoro BO3AEHCTBHUS MOXKET CIY>)KUTh HArpy3ka oT

COOCTBEHHOT0 Beca KOHCTPYKIIMI, CHEroBasi, BETpoBasi HArpy3Kd, CHJIbI JaBJICHUS
IpyHTa Ha TOJIMOPHYIO CTEHY, BOJbI HA IJIOTUHY, HA OOKOBBIE CTEHKH TPyOONIpoBoOIa
U T.A.

[Ipy cratnyeckux pacuerax paBHOMEPHO-PACHPENECIEHHYI0 HAarpy3Ky MOYKHO

3aMCHUTH PaBHOJCHCTBYIOMmEH Q , MpoxosIieii yepe3 cepeArHy JIMHUW JICHCTBHSI

(puc. 21, a).
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Monynb paBHOACHCTBYIONIEH paBeH MPOU3BEICHUI0 UHTEHCUBHOCTH Harpy3KH

Ha JIMHUIO NE€HCTBUS:

Q=q-/. (33)
a §
k %
RRARE i
Q ,
) Jz L 7'2 | §'Qoi%
1 ! ) -
Puc. 21

Ecnu pacnpeneneHHas Harpy3ka MEHSETCS MO JMHEHHOMY 3aKOHY OT HYJS J10

MaKCHMMAJIbHOT'O 3HAYCHU qO’ paBHOHGﬁCTBYIOIHaH MpOoXOoaUuT 4CpPC3 LCHTP TAKCCTU

TpeyroyibHuKa (puc. 21, 6) U Mo MO0 paBHa!

1 34
QZEQO'K- (34)

Ecnu ouepranue Harpy3ku COOTBETCTBYET Tpalle€lluH, TO JIFOOOM IHaroHajbio
JCISAT HA 1B TPEYTOJIBHUKA M TIOJYYaroT JABe paBHOAeWcTByomue (34) (puc. 22, a).

JIn6o BBIIETSAIOT IPSIMOYTOJILHUK U TPEYTOJdbHUK (puc. 22, 0), Torna paBHOCHCTBY-

formme onpexaessiror no (33, 34) Q, =q,-/; Q, :%(qz —qy)- .

Puc. 22
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4.6. Cxema pewienus 3a0au cmamuxu

B craruke npu penieHnu 3a1a4 peKOMEHIyETCsl CIIEJOBATh CXEME:
1. BoisiBUTH 00BEKT (TE0, TOUKY), pABHOBECHE KOTOPOTO CIIEIyeT paCCMaTpPUBATh.
2. OnpenenuTsb CBSI3U (OMOPHI), HEMOCPEICTBEHHO HAJIOKEHHBIE HA TEJIO0 U OCBOOO-
IUTH TEJNO OT CBA3EH, 3AMEHUB UX JIECTBUE PEAKIUSAMMU.
3. BbIIBUB 4KCIIO HEM3BECTHBIX B 337a4€, YCTAHOBHUTH €€ CTATHYECKYIO ONPEAEIIH-
MOCTb.
4. BbIOpath OCH KOOpJIMHAT U COCTaBUTh YPaBHEHUS PaBHOBECHS Tella MO/ IeHCTBU-
€M BCEX CHIL
5. PemmmTh 3TH ypaBHEHUS OTHOCUTENIBHO TE€X HEU3BECTHBIX, KOTOpPbIE TpeOyeTcs
ONPEIECIUTD.
6. Cnenath mpoOBEPKY, COCTABUB JIOTIOTHUTEIHHBIC HE3aBUCUMBIC YPAaBHEHUSI.

Ilpumep: Onpenenuts peakuuii onop O6anku. banka AB koHIIOM A 3azienaHa B

cTeHy, HarpyxeHa cwiod F = 20 kH, paBHoMepHO pacnpenieieHHOM Harpy3Ko# mo-

CTOSIHHOM mHTeHcuBHOCTH ( = 3 kH/M 1 MomernTOoM M = 5 kH = M, (puc. 23).

[TpeneOperas BecoM Oaliku, ONMPEACIUTh PEaKIK OMOPbl A (JKECTKOM 3aICNKH).

Foow I JQ
, . i BT |
R X LET

%\\
Y 2Mm M

S S—" — [ )

EM

Puc. 23
1. CornmacHo cxeMe pelieHusl 3ajad CTaTUKU OMpeAeIisieM, YTO Il HaXOXKIACHUS
HEHM3BECTHBIX PEaKIMil HEOOXOIUMO PACCMOTPETh PaBHOBECHE OAIKU
2. Ha Ganky Hajo)keHa CBsI3b B TOUKE A THMA JKECTKasl 3aeliKa, TO3TOMY OCBO-

00X 1aeM OaJiKy, 3aMEHUB JCHCTBHE CBSI3U peakiusiMu (Xa,Ya,Ma).
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HenpeppIBHO pacnpeneneHHy0 Harpysky (, 3aMEHsSeM €IMHOM CcOoCpenoTo-
yeHHOM cmiioil Q, KoTopas MpUIOkKeHa MOCPEIUHE y4YacTKa Harpy>KeHus u
UMEET HallpaBJICHUE Harpy3ku (, BeanunHa cuibl Q=3q=9 xH.

3. B pesynbraTe numeem cBOOOIHOE paBHOBECHE OalKH MOJ JACUCTBUEM ILIOCKON
CUCTEMBI CHJI, B KOTOPOM HEU3BECTHBIMHU SBIISIFOTCS PEAKUUU Xa,YA,Ma

4. BribepeM cucteMy KOOpAMHAT Kak yka3aHoO Ha puc. 24. CoctaBUM ypaBHEHUS
paBHOBECHS:

D Fy=0: X, +Fcos60" =0

i=1

D> F,=0:y,—Fsin60°-Q=0
i=1

> M, (F)=0:M, —M—Fsin60"-2-Q-65=0

0
M
i B
C

1,5m
M

Puc. 24

A

iz

5. Pemraem nonyyeHHyIo cucTeMy ypaBHEHUH, HaxoAuM Heu3BecTHbIe: Xa=10 kH,
Ya=26,3 kH, Ma=98 xH'm
6. Cnenaem mpoBEpKy, COCTABUB JONOJIHUTEIbHOE MOMEHTHOE YPaBHEHUE OTHO-

CUTEJILHO CBOOOIHOI0 KOHIE Oanku B:
Y M, (F)=0:M,-M-y, -8+Fsin60"-6+Q-15=0
i=1

[ToacTraBuM B MOJIy4EHHOE YPABHEHUE HAWJICHHBIE B 1. 5 3HAUCHUS:
98-5-26,3-8+20-sin60° -6+9-15=0, B pe3yibsTare noiry4daeM 0~0, 5TO O3HAYaET,

YTO 3aj]a4ya pelieHa BepHo!
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4.7. Pagnogecue KoncmpyKkyuu

3ajaun CTaTUKH MOTYT CBOAUTHCS K PACCMOTPEHHIO PABHOBECHUSI KOHCTPYKIIUU
U3 CUCTEMBI TEJI, COEUHEHHBIX KAKUMU-JINOO CBS35MU (KaK MIPABUIIO, UCIIOJIb3YETCS
IIApHUPHOE 3aKpEIICHUE, TMO0 ONMpaHUe OAHOIO Tesa Ha Apyroe). CBs3u, coeau-
HSOIIME YAaCTU JAHHOW KOHCTPYKIMH, HA3bIBAIOT BHYTPEHHUMH B OTJIMYHE OT BHELI-
HUX CBA3€H, CKPEIUISIIOIINX KOHCTPYKIIHIO.

Ha puc. 25 npeacraBiena KOHCTPYKIUS, KOTOpast COCTOUT U3 ABYX TeN (Tpe-
YTOJIbHUKOB), CKPETIEHHBIX MEKIy co00i mapHupom C (BHYTpEHHSS CBsI3b) U 3a-
KpeIuieHsl B Toukax A u B (BHemHue cBsa3u). Eciu MpicieHHO 0TOpOCUTH HEno-
JBUKHBIE MIapHUPHBIE ONOpHl A 1 B (BHEIIHME CBSI3M), TO KOHCTPYKIUA HE OyIeT

KECTKOM, MOCKOJIBKY TPEYTOJIbHUKH MOTYT ITOBOpAaYMBaThCs BOKpYT mapHupa C.

Puc.25

Cucrema cuJii, IEWCTBYIOIINX HAa TAKYK) KOHCTPYKIIUIO, JOJDKHA IPU PABHOBE-
CUH YJIOBJIETBOPATH YCIOBUSM paBHOBECHUs TBEpIOro Tena. Ho 3ty ycimoBus, sBIssICh
HEOOXOUMBIMU, HE OyIyT NOCTAaTOYHBIMHU. V3 HMX HENb3sl ONpeNeUTbh BCE HEU3-
BECTHBIC BEJIMYMHBI U JJI PEIICHUs 3aJa4l HEOOXOAUMO JOMOJHUTEIBHO PaCCMOT-
pPETh pAaBHOBECUE KaKOW-HUOYIb OJHOM UM HECKOJIBKUX YaCTe KOHCTPYKIIUU.

Hanpumep, cocTaBiisgst yCiaoBUsS PaBHOBECHUSA I CWJI, NEMCTBYIOIIMX HA BCHO
JaHHYI0 KOHCTPYKIIMIO (HAa pUCYHKE aKTHUBHBIE CHIIbI, AEHCTBYIOIIME HA HEE, HE TO-

Ka3aHbl) TMOJy4aeM TPU YPABHEHUS PABHOBECHS C YETHIPbMSI HEU3BECTHBIMHU



21

Xa, YA, Xg, Y. PaccMOTpeB NOMOTHUTEIBLHO YCIOBUS PaBHOBECHS JIEBOTO (MM Tpa-
BOT'0) TPEYTOJIbHHKA, TIOTYyYaeM €IIe TPU YpaBHEHUS, COJIEpKalie JBE HOBBIX HEU3-
BeCTHBIX Xc,Y ¢ - Mpoekiuu peakiuu mapuupa C (Ha pucyHKe He mokas3aHbl). Pemas
MOJIYYCHHYIO CUCTEMY IIECTH YpaBHEHU, MOKHO HAaWTH BCE IIECTh HEU3BECTHBIX.

Hpyroii cioco0 pemeHus nog00HbIX 3a7a4 COCTOUT B TOM, YTO KOHCTPYKLIHIO
cpa3y pa3lelisiioT Ha OTACNIbHbIC TBEPAbIC TENa U COCTABIISIOT YPaBHEHUSI PABHOBECHS
KaXXIO0ro M3 Tel B OTAENbHOCTU. [Ipu 3TOM peakiun BHYTPEHHUX CBsi3ed OyIyT mo-
MapHO PaBHBI IO MOAYJIIO M MPOTUBOMOJIOKHEI 110 HaNpaBieHUI0. [[Jisi KOHCTPYKIIUU
u3 N Ten, Ha Kax70€ U3 KOTOPBIX JCHCTBYET NMPOU3BOJbHAS IUIOCKAs CHCTEMa CHII,
MOJTY4YUTCsl TakuM 00pa3oM 3N ypaBHEHU, MO3BOJSIOMMX HAUTH 3N HEU3BECTHBIX
(Tpu IpyruX CUCTEMAax CUJI YUCJIO YPaBHEHUN COOTBETCTBEHHO U3MEHUTCS).

Ecnu 17151 KOHCTPYKIIMK YHCIIO0 BCEX PEaKIUA BHEITHUX U BHYTPEHHHUX CBS3EH
Oyzaet OoJbIlle YUCIa ypaBHEHUH, B KOTOPBIE 3T PEAKIIUH BXOJAAT, TO KOHCTPYKIIHS

6yz[eT CTaTHU4YCCKHU HGOHpGI{GJ’IHMOﬁ.

5. Pacuer miockux ¢pepm

@Depmoit HA3BIBAETCS KOHCTPYKIUS U3 MPSIMOJIMHEUHBIX CTEPKHEN, COCIUHEH-
HbIX B y371ax mapHupamu. Eciu crepkHU (epMbl jexar B OAHOW MJIOCKOCTH, TO
(dbepMy Ha3bIBAIOT TUIOCKOW. Bece BHEINTHUE HATPY3KU MPUKIAABIBAIOT TOJIBKO B y3JaX.
Takum 00pa3om, cTep>kHU pepMbl pabOTAIOT HA PACTSKEHUE WU CHKATHUE.

5.1. Knaccugpukayun cmepicueii gpepmol

PaznuyaroT cTepKHU 6epxHezo nosca (BEpXHHUE TOPU3OHTAIbHBIE CTEPKHU).
CrepxHU HuocHe2o nosca (HWKHHE TOPU3OHTAIIBHBIE CTEPXKHU); cmouku (BepTH-
KaJIbHBIE CTEPXKHU) packocsl (HAKJIOHHBIE CTEp)KHU). Packochl M cToiku 00pasyroT
pewemky gepmol. Yacth hepMbl MEKIYy COCEAHUMHU CTOMKAMU HA3bIBAIOT NAHENbIO.
Ha puc. 26 nokaszana ¢gepma c mecTbi0 MaHedssMH. B cTaTUdecku ompeaeIMMbIX

depmax, T.e. 6€3 JUIIHUX CTEpP>KHEH, Yyucio crepxkHed C,, UNCIO ONOPHBIX CTEPXK-

Hell C,, M YUCIIO Y37I0B V CBSI3aHBI COOTHOIICHUEM

N, +C; —20=0, (35)
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4TO COOTBCTCTBYCT CTep}KHCBOﬁ CUCTEME, 06p330BaHHOﬁ KCCTKUMHU TPCYroJbHHUKaA-

MU.
S L LA L L O
<
, d d d d d d |
4 7l
Puc. 26
5.2. Onpeoenenue ycunuii 6 cmeprcHax ghpepmol
Pacuer gepmbl CBOAUTCS K ONPENETIECHUIO OMOPHBIX PEAKUUN M YCWIHHA B €€
CTEPKHSIX.

OnopHble peakiuy BBIYUCISIOT OOBIYHBIMU METOAAMHU CTaTUKH, pACCMATPUBAS
depMy B LIEJIOM Kak TBEpAOE TEJO. YCUJIMS B CTEPKHAX (hepMbl ONPEAEISAIOT pas-
JIMYHBIMU METOJAMH.

5.2.1. Memoo ceuernuii (memoo Pummepa)

OTUM METOJIOM yIOOHO IMOJIb30BAThCS AJIsl ONPEEICHUS YCUIUM B OTAEIbHBIX
cTepkHsIX (pepmbl. aes MeToaa COCTOUT B TOM, YTO (pepMy pa3pe3aroT Ha JIBE YacTU
CEUEHHUEM, MPOXOJISALINM Yepe3 TPU CTEPIKHs, B OJHOM M3 KOTOPBIX TpedyeTcst onpe-
JEJIATh YCUJIME, U PACCMATPUBAIOT PABHOBECHE OJHOM U3 3TUX YacTeu. JlencTBue oT-
OpOIIEHHOW YacTH 3aMEHSIOT YCUJIUSIMHU, HAMpaBJisasl UX BAOJIb pa3pe3aHHBIX CTEPXK-
HEU OT Y3JIOB, T.€. CUATAs CTEPKHM PACTAHYTHIMUA. HaxomsaT Tak Ha3bIBaEMyr MO-
MEHTHYIO TOYKY WJIA TOYKY PUTTEpa Ha mepeceyeHuu JIMHUN ACHUCTBUS YCUIUH TEX
CTEp>KHEH, MPOAOJIbHBIE YCUJIMA B KOTOPBIX HE ONPENEISAIOT Ha JaHHOM dTane. Co-

CTaBJISIIOT ypaBHEHUs paBHOBECHS BUIA ka =0, rae kK — Touka Purrepa. Takum

o6pa30M, B K@&XKI0C YPaBHCHHC BOfII[@T TOJIBKO OAHO HCU3BCCTHOC YCHUIIUC.

B Ttom cly4dac, Koraa MOMCHTHaAsI TOYKa OTCYTCTBYCT, COCTABJIAIOT YPAaBHCHUA

pasrosecust Y F, =0 mm Y| Fy=0.
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5.2.2. Memoo swipe3anus y3108

OTOT METOJ SIBISETCS YACTHBIM ClIy4aeM Metoza cedeHuil. [Ipu ero nucnomnb3o-
BaHUU OTCEKAIOT y3esl (bepMbl U PACCMATPUBAIOT YCIOBUS PABHOBECHUSI CHUJI, CXOJIS-
IIUXCS B y3JI€: Z F=0; Z Fky =0.

Hauunarot ¢ y31a, rje cXoIsaTcsl 1Ba CTepXKHS, T.K. U3 ABYX YpaBHEHUN paBHO-
BECHSI MOKHO ONPEJIENTUTh TOJIBKO JIBa HEM3BECTHBIX ycuius. [lanee nmociienoBaresb-
HO paccMaTpHUBAIOT PABHOBECHE Y3JIOB, B KOTOPBIX OCTAIOCh HE Oosee NBYyX Heus-
BECTHBIX YCWJIMH. YCUIIUMSA B CTEPKHIX (DepMbl HANpaBIJISIIOT OT y3J0B, CUUTasi BCE
CTEpKHU pPaCTAHYThIMU. Eciin B pe3ynbrare pacuera 3HAYCHUE YCHIIUS B KaKOM-
HUOY/Ib CTEpKHE TOJIYUUTCS OTPHUIATENIbHBIM, 3TO OyAET O3HauyaTh, YTO JAHHBIM
CTEpKEHb CKaT.

5.2.3. Jlemmbl 0 HY€8bIX CMEPIAHCHAX:

- eclii B y3lie (hepMbl, HE HArpy>KeHHOM BHEIIHUMH CHJIAMH, CXOISTCS TpHU

CTEp>KHS, U3 KOTOPBIX JIBa HAIpPaBJICHbI BIOJb OJIHOW MPSMOU, TO YCUIIUE B

TPEThEM CTEP>KHE PaBHO HYJIIO, a JIBa APYTUX YCHIHS OJUHAKOBLIE (puc. 27, a);

- €CJIM y3eJ COCTOMT M3 JIBYX CTEpKHEH 0e3 BHEIIHEro BO3JICHCTBHUS, TO YCH-

JHSI B 9THX CTEPKHSAX HYJeBbIe (puc. 27, 0).

a 0
S, S,
s . _
o S
S;=0; S, =0;
S, =S, S, =0.
Puc. 27

YacTHble cilyyau JeMM:
- €CJIA B Y3JI€ CXOJATCS JIBA CTEPKHSA M BAOJIb OJHOI'O W3 HHUX JACHUCTBYET BHELIHSSA

CHWJIa, TO YCUJIUE B 3TOM CTEP>KHE PaBHO CUJIE, a APYTOil CTEP>)KEHb — HYJIEBOU

(puc. 28, a);
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————————————  —— -

S,=P; S,=0. S;=P; § =S,.
Puc. 28
- €CJIU B y3Jie (pepMBbI CXOIATCS TPU CTEP>KHS, IBA U3 KOTOPBIX JIeKAT HA OJTHOW M-
MOH, a BJIOJIb TPETHErO JCHCTBYET BHEIIHSAS CHJIA, TO YCHUJIME B Harpy>KCHHOM

CTEep KHE PaBHO CHJIE, @ YCHIIUE B IBYX JIPYTHX CTEPIKHSAX OJMHAKOBBIC (puC. 28, 0).

[pumep. Jano: a=3m,h=4m, B =2kH, P,=4kH, P,=6kH.

OmnpenenuTb yCUaus B CTEPxHIX depMsl (puc. 29).

K
3

Puc. 29

B depme uucno y3noB V = 8, uucno crepxkueit C; =13. CnenoBarenbHo, co-

oTHouieHue (35) BBINMOIHAETCS, T.€. (pepMa CTaTUUECKH ONpeieuMas U TeoMeTpruye-
CKH HeusMeHsieMas (00pa3oBaHa JKECTKUMU TPEYTOJLHUKAMHM).
Jlnst onpenienieHust ONMOPHBIX PeaKIMil OT HECBOOOJHOTO PaBHOBECHS MepenieM

K cBoOoaHOMY (puc. 30) U cocTaBUM ypaBHEHHUs paBHOBECHs [IJ1s1 (DEPMBI B LIEJIOM.
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2.Fu=0; Xp—PF3=0;
ZFky:O; Yat+tYs—R—-F,=0;
= h

Pemast ypaBHeHUs1, HAXOAUM:
X,=6kH; y,=45kH; yg =15kH.

Jlns mpoBepKH HAMJEHHBIX PEAKLIUI COCTAaBUM YPABHEHHUE:
= h

6-2+4-6+2-9-45.12=0; 0=0.
[lepexoauM K ONpeneneHuI0 YCUINI B CTEPKHAX (EepPMBI.
Meton BeIpe3aHusi y3JI0B MIPUMEHUM K Y31y l(Hymeparus y3iaoB Ha puc. 29).
N300pa3um y3es, HampaBiisisi YCWIMS B CTePXKHsAX OT y3na (puc. 31), U cocraBum

YpaBHEHHUS PaBHOBECHSL:
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A ZFkXZO; Xpa+S, g+S5, ,c08a=0,
y
51_2 ZFky:Ol yA+Sl_ZS|n0(=0,
XA IIoJjiydacMm
—— = S1—2 = _8111 kH ) Sl—8 = 0,75 kH .

@* yA 8178 X 5

Jlamee paccmarpuBaeM paBHOBECHE y3J1a

Puc. 31 (puc. 32):

Y Fy =0,

ZFkyZO'

Yg +S5 ,Sina =0,

TOoraa

Se , =—2,70kH,

Sg ¢ =2,25kH.

B coorBerctBuM ¢ nepBoil Jsemmoi: B y3ne 8 yeuimus Sy, =0,
Sg. 7 =S4,=075kH ;By3nme 6- S, , =0, Sq ;=S5 5=2,25kH .

Jlist onipenenieHust CAEAYOMMUX YCUINNA OyieM HUCIOIb30BaTh METO/ CEUCHUHN.

[TpoBenem ceuenue | — | 1 paccMoTpuM paBHOBecHe JieBo yacTu depmbl (puc. 33).

Jlig Toro, yToObl HAlTH yCHUIIME S, 5, COCTABUM ypPAaBHEHHE MOMEHTOB OTHO-
CUTEJIbHO y37a 7, TJie IepeceKaroTcst CTepKHU 2 - 7 u 8 — 7.
> m"(R)=0; =Sy 3-T—=Yya-2a+h-a=0,
rae I — miedyo yCuius S, ; OTHOCHUTENBHO LieHTpa 7, F =2asina .

Torma S, ; =—6,31kH .

Jlia yeunust S,_; Touka Putrepa nexxur B y3ne 1, rae nepecekaroTcsi CTEpKHU

2 —3 u 8 —7. 3anuiieM ypaBHCHHUE:

Z”f'+'(ﬁ<):07 =S, ;- r—PF-a=0,
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u3 Kkoroporo S, , =—180kH .

[IpoBepuM NpaBUIIBHOCTD ONPENEICHUS Sg_; U3 BBIPAXKECHUS:

> m; " (F)=0, Sg_7 5 +Xa 5~ Ya-a=0,
2 2
Sg_; =0,75kH , uTo coBnagaer ¢ pe3ynbTaTOM cYeTa METOJJOM BBIPE3aHUS Y3IIOB.

Ceuenuem Il — Il pasmenum pepMmy Ha 1BE YacTH U PACCMOTPHM PABHOBECHE

npaBoii yactu (puc. 34).

Puc. 33 Puc. 34

MoMeHTHass TouKa I yCHIUsl S, ; JIEKUT B y3jl€ 7, IZIe NEepEeCceKaroTcs

crepkHU 4 — 7 n 7 — 6. 3anuiieM ypaBHEHUE PABHOBECHSL:
zm;6'+'(|f|<):0; S4_7-I‘+P3-g:0,

HaxomuMm S, , =—3,61kH .
YToOBI BEIYUCIUTG 3HAYEHUE S5 ;, IPUMEHUM CIOCO0 BbIpE3aHUs y310B. Pac-

CMOTpHUM paBHOBecue y3na 3 (puc. 35), B KOTOPOM HEU3BECTHBIM SIBIISIETCSI TOJIBKO

ycunue Sy ;.

Ly > Fy=0; —-S,,cosa+S; ,cosa=0;
0=0.
3) P, ZFky =0;
a a ) X —P,-S; ,—S, ,sina—S; ,sina =0,
Seo Vg, S, , =3,0kH.
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BrlnonHeHue ycinoBHil paBHOBECHS y3J1a 7 CIIy>KaT MPOBEPKOM BHIMOIHEHHBIX

pacdeToB (puc. 36).

O o

7 See X
Puc. 36

D Fy=0;

-S;, 3-S5, ,C08a+S,_,c08ax+S, =0;

~0,75—(18)-0,832+(~3,61)-0,832+2,25=0; 0=0.

ZFky:O;
S; 3+S;.,8INna+S,_,sina=0;

3,0-18-0,555-3,61-0,555=0; 0=0.

6. PacueTHo-rpaduyeckue 3a1aHus

6.1. Onpedenenue peaxyuii onop 1cecmkoi pamol

[Imockasa n30orHyTas pama HaXOJWUTCS B PAaBHOBECUU IOJI JEUCTBUEM COCPEIO-
TOYEHHON cuiibl P, paBHOMEpPHO pachpeiesieHHOM Harpy3ku MHTEHCUBHOCTH (,
napsl cuil ¢ MoMeHToM M. Tpebyercs onpeaenuTh peakiiuu CBsI3ei, cenaTh Mmpo-
BEPKY PEIICHUS 33/1a4n

CxeMa KOHCTPYKIIMU COOTBETCTBYIOT 1-ii mudpe mudpa, Harpy3ka ykazaHa B

TabJ1.2 1 BeIOUpaeTcs no 2-it mudpe mudpa.
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6 | Am 1
_ q\
=™ R T
o~ q“'--.: ;ﬁ Zﬁ 2
T | ol e
a 3
IS |
K 2
R TITTATRTPAL B
3 3
q -~
A :/\ RER
%%Mz 2
Tabmuma 2
Homep P, (H) M, (H- m) g, (H/m) a, (2pao)

BapHaHTa
0 20 10 4 30
1 15 12 3 45
2 36 7 6 30
3 10 8 2 60
4 16 32 5 45
5 17 5 2 60
5 10 26 2 30
7 34 25 1 60
8 14 20 0.5 30
9 57 14 7 60
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6.2. Onpeodenenue peakyuii onop cocCmagHoll KOHCMPYKUUU

Konctpykiusi, coctosimas u3 1syx tei (AC u CB), koTopble CBA3aHbI MEXKITY
coOoit mapuupom C, nop aeiictBueM cui F, P, MoMenTa napst M u paBHOMEpHO
pacrpeeneHHON Harpy3Kku HHTEHCUBHOCTH (, HAXOOUTCS B paBHOBecun. Ompene-
JUTh PEaKIMU B Oropax U JapieHue B mapHupe C, BO3HUKAIOIIKE MO/ ACHCTBHEM
3aJlaHHBIX HArpy30K, C/IeNIaTh MIPOBEPKY PEIICHUS 3aJauH.

CxeMa KOHCTPYKITUH COOTBETCTBYIOT 1-if mudpe mmdpa, Harpy3Ka ykazaHa B

Ta01.3 u BeIOUpaetcs no 2-i nudpe mudpa.
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Taomuna 3
Ne . F, P, M, . e,
Bap. Ne Cxener kH kH KH-M ng.":u rpad.
1 22 8 16 1.8 45
2 1 20 12 18 2 G0
3 25 10 12 | 45
;| 26 9 10 3 45
b 2 28 23 15 1.2 30
6 26 11 16 1.8 G0
T 15 18 9 G0
8 3 16 12 2 45
9 19 10 3 30
10 26 23 15 1.4 30
11 4 22 8 16 4.5 45
12 20 12 18 1 G0
13 25 10 12 17 45
14 5 26 19 10 3 45
15 28 23 15 2 30
16 9 17 1.8 G0
17 i 15 18 2 G0
18 6 19 | 45
19 15 19 10 3 30
20 [ 26 23 20 1.2 a0
21 23 8 16 1.8 45
22 20 12 14 1 G0
23 ) 25 10 12 2 45
24 22 9 18 3 45
25 28 { 16 1.4 30
26 ) 26 11 16 4.5 G0
27 29 15 10 1 G0
28 22 26 12 17 45
29 0 25 19 10 3 30
30 26 23 20 2 30

6.3. Onpeoenenue peaxkyuit onop u ycuauii 8 CMepHCHAX NAOCKOU (hepmbl

J11st 3a1aHHOM TITOCKOM CTaTHYECKH ONpeAeauMon hepMbl TpedyeTcs:

a) HalTH peakiuu onop GepmMbl OT 3aJIaHHOU HATrPy3KH;

6) BBIICIIMNTL CTCPIKHU, YCUIIUS B KOTOPBIX OIPCACIIATOTCA 110 JICMMAaM;,

B) OTIPEJICIUTh YCUITUS BO BCEX CTEPXKHAX (hepMBbI CIIOCOOOM BBIPE3aHUS Y3JIOB;
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I') B CTEP>KHAX 3aJaHHON MaHEeIu ONpeNeNuTh YCUIUs MeToaoM Putrepa u cpaBHUTH

CO 3HAYEHUSIMU, HAWJICHHBIMU CIIOCOOOM BBIPE3aHUs y3JIOB.

Hudps! mudpa
1-a 2-51 3-1 4-5 o-s1
e d h P1 P, P3 P4 :
CXEMBI TaHeIn
1 5 6 6 - 8 6 2
2 4,5 5 - 5 4 7 3
3 4 6 4 - 6 5 4
4 3 5 - 3 9 4 5
5 4 4 5 - 5 7 2
6 3,5 3 - 4 6 9 3
7 2,5 4,5 2 - 8 4 4
8 3 5 - 6 9 6 5
9 4 3 3 - 5 4 2
0 2,5 3 - 5 6 8 3
Cxema 1 Cxema 2

‘Pl

P3
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Cxema 3 Cxema 4
P1 ‘Pl P1 P2 P2 P1 P1 P2 P2
s
S
S % <
=
P4 §
J7P3 v P3 P3 v
% P3 v P3 v
7 v v
6d
6d
Cxema b Cxema 6
PL |P1 P2 P2 P2 PL |PL P2 P2 |P3 |P3 |P3
Q g
Z P3 W; P4 P4 P2
¥ v v
6d
Cxema 7 Cxema 8
P1 P1 P2 P2 P2 Py |P2
P1 P2 .
P1 P1
e =
©
o
V
P3 P3 P4 P4 J?Ps P3 ,/; iP4 iP4
7 v v v v 7 & v 7
6d 6d |
Cxema 9
P1 P1 P2 P2 P2 |P2  |P2
N
5
7. 7. P
_ py P4 P4
v
P3 |P3 |P3 |P3 |P3 v M
v v v v v
6d

6d

N —






