


B noco6HH paccMoTpeubl eonpochr TeopHH u npaKTHKH onpe.lleJieHHH ueHTpos 

TH.>KeCTH H ycTouqHBOCTH TeaTpaJihHblX .lleKopauHH. 
noco6ue cua6JKeuo cnpaeoqublMH MaTepuaJiaMH, noJBOJunomHMH BhlnOJIHHTh 

caMOCTOHTeJlbHble 33.llaHHSI H npaKTHqecKHe paclleTbl Ha ycTOHllHBOCTb Tea'I'paJibHblX 

.lleKopauuu u npoeKTHble npopa6oTKH npH C03.llaHHH cueuHqecKux 3~~eKTOB. 

P e u e u 3 e u T 1:i1: 

aaeen.yromuA Ka~en.pon HH)Keuepuo-cTpOHTeJihHhlX ll.HCU.HDJIHH 
HHCTHTyTa apxHTeKTyp1:i1, )KHBODHCH H CKYJihnTyp1:i1 HM. H. E. PenHua 

n. <I>. nAH<l>HJlOB, 

K3Hll.H.!1.3T TexuuqecKHX uayK B. M. r ABPHJ10B, 

r Jl3BHblH cneunaJIHCT MexaHHKO-TeXHOJIOrHqecKoro OT n.eJia 

HHCTHTyTa cfunpoTeaTp> n. r. MA3H,SI, 

aaee.nyJOlllHH xy .lJ.O)KeCTBeHHO-nocTaHOBOqHOH qacTblO 

Jleu. roe. aKan.. TeaTpa onephl H 6aJieTa HM. C. M. KHpoea B. M. IIIEnOBAJIOB 

PHCYHOK Ha 06JIO)KKe a. KaneAtoWa 
PucyHKH e TeKcTe aeTopa H A. CMUpHOBa 

© JJrHTMHK, 1987 



BBE,llEHHE 

Yqe6Hoe noco6He npe..u.Ha3HaqeHo ..U.JIH cTy..U.eHTOB nocTattosoqHhlX 

cpaKyJihTeTOB, H3yqalOIII.HX TeaTpaJihHYIO TeXHHKy H TeXHOJIOrmo no 

cneu.HaJihHOCTH N2 2216. Ilpe..a.JiaraeMaH pa6oTa MoJKeT oKa3aThC51 

IlOJie3HhlM npaKTHqecKHM noco6HeM ..U.JIH scex 33HHM3l01II.HXCH KOH-

CTpyHposaHHeM TeaTpaJihHhlX ..a.eKopauHH H ..u.pyroro HecTattnapTHoro 

o6opy ..u.osaHHH. 

TeMa «Onpe..u.eJieHHe uettTpa THJKeCTH TeaTpaJihHhIX KOHCTpyKU.HH» 

H3yqaeTCH B cepe..a.HHe I ceMecTpa, nocJie H3yqeHHH TeMhI «CHcTeMhl 

CHJI, npOH3BOJihHO pacnOJIOJKeHHbIX Ha IlJIOCKOCTH H B npocTpaHCTBe», 

BhlilOJIHeHHH ..a.oMallIHero ynpaJKHeHHH H KOHTPOJibHhIX pa6oT no Te-

Me «OrropHbie peaKUHH 6aJIOK». 

3HaHHe TeopeTHqecKHX OCHOB H npaKTHqecKHX MeTO..U.OB onpe..u.e-

JieHHH u.eHTpa TH}l{ecrH (UT) KOHCTPYKUHH rroJBOJIHeT: 

- Haxo..a.HTh UT H ue•npaJibHhie OCH ..U.JIH nonepeqHhIX ceqeHHH 

6aJIOK, COCTaBJieHHhIX H3 JII06bIX coqeTaHHH pa3JIHqHhIX reoMeTpHqe-

CKHX cpopM HJIH rrpoKaTHbIX npoqrnJieu; 

- 6hlCTpo aHaJIH3Hp<rnaTb H pernaTb rrpaKTHqecKHe BOilpOChl 

ycToliqHBOCTH H JaKpenJICllHH TeaTpaJibHbIX ..a.eKopauHH JII06oH: CJIO>K-

HOCTH; 

- co3..u.asaTb KOHCTPYKU.HH c HcnoJib30BaHHeM CHJihl TH>KecTH B 

pa3JIHqHblX TpIOKax H cue1mlleCKHX 3cpcpeKTax. 

HashIKH, nptto6peTeHHhle npH pa36opc npHMepos H 3a..u.aq, a TaK-

.>Ke caMOCTOHTeJibHOe BhIIlOJIHeHHe ynpa>KHeHHH H 3a..u.aHHH no 3TOH 

TeMe, pa3BHsaeT yHH8epcaJibHoe yMeHHe B noJih30BaHHH fOCTaMH H 

pa3JIHqHhlMH cnpasoqHHKaMH, qTo HBJIHeTCH Ha..a.e>KHOH rapaHTHeH 

ycrreWHOH pa6oThI rrpH BhlnOJIHemn1 nocJie..a.y101II.HX, 6oJiee ycJIO>K-

HeHHhlX 3a..a.aq e pa3pa6orKe TeaTpaJibHblX KOHcrpyKUHH H ..u.pyroro 

HecTaH..u.apTHoro o6opy..u.osaHHH. 

fJIABA I 

TEOPETHllECKHE OCHOBbl OHPE.UEJIEH1151 

UEHTPA TSl)l(ECTH PA3JIHllHhlX <l>HfYP 11 TEJI 

B reMe «CHcTeMbl CHJI, rrpoH3BOJihHO pacnoJio.>KeHHhIX Ha nJio-

CKOCTH H B rrpocTpaHCTBe» 6blJia paccMOTpeHa OOIIJ.aH MeTO.lJ.HKa 

onpe.LI.eJieHHH paBHO.LJ.ettCTBYIOIII.eii CHJihl H ycJIOBHH paBHOBeCHH CH-

CTeMbl rrpH JII06hIX KOJIHqecTBax 33.LJ.aHHhIX CHJI H pa3JIHqHblX Ha-

npaaJieHHHX HX ..u.elicTBHH. 3Ta MeTO.lJ.HKa MO}l{eT OhITh HCilOJib30BaHa 

H .ll.JIH OT,LJ.eJihHhlX qacTHhlX cJiyqaee. 
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§ I. floHRTUe 0 11eHrpe napaAAeAbHbtX CUA 

PaccMoTpHM .u.eiicTBHe .u.ayx napaJIJieJibHhIX CHJI P 1 u P 2, npuJio-

)KeHHhIX B TOqKax A u B n HanpaaJieHHblX B OJlHY cTopotty. HeTpy.u.-

Ho y6e,llHTbCH, qTo .u.e:HCTBHe .u.ayx CHJI MO)KHO 38MeHHTb paBHO,lleH-

CTBy10me:H CHJIOH, H ,llJIH 3TOf0 Heo6XO,llHMO, KaK H ,llJIH BCHKOH .u.py-

roH: CHJlbl, onpe,lleJIHTb: TQqKy ee npHJIO>KCHHH; HanpaBJleHHe .u.eiicT-

BHH; BeJiuquffy. 

Ee.nu paccMaTpuaaTb cucTeMy .aeyx napaJIJieJibHhlx cuJI KaK qacT-

HhIH CJiyqaii CHCTeMbl npOH3BOJlbHblX CHJI, TO paBHO,lleHCTBy10maH 

PABHOAEi:1CTB'l/IOW.E~ CllUlbl 

' 
m n 

.A c B 
,,-

P., 

,, -
R 

( 

PHc. 1 

.u.ayx napaJIJieJlbHbIX CHJI, HanpaaJieHHblX B 0.llHY CTOpoHy, ,llOJI:>KHa 

6h1Th ttanpaaJieHa a TY :>Ke crnpotty u paeHa ux apHcpMeTuqecKoii 

cyMMe. TaKHM o6pa3oM, R=P1+P2. 

Tenepb tteo6xo.u.11:Mo onpe.u.eJIHTb TOqKy ee rrpuJio:>KeHuH HJIH XOTH 

6h1 cttaLiaJia JIHHHIO .u.eiicTBHH paetto.u.eiicTey10meii. CTpe.u.rroJIO:>KHM, 

LITO JIHHHH .u.eiicTe1u1 paeHo.u.eikTBy10meii (p11:c. I) rrepeceKaeT JIH-

Hmo AB Me:>K.u.y 3a.u.aHHhIMH CHJiaMH a ToqKe C. CTpu 3TOM rroJio:>Ke-

11uc TOLIKH C eme Ha.u.o orrpe.u.eJIHTh. 

I-fa npe,llbI.llyme:H: TeMbl H3BeCTHO, qTo MOMeHT paBHOJI.eiicTBy10me:H: 

ornocHTeJibHO TOLIKH C JI.OJI:>KeH( 6hITh paaett HyJI10. B TO :>Ke epeMH, 

110 TeopeMe BapHHboHa, MOMeHT paaHon.eiicTBy10meii JI.OJI:>KeH 6hITh 
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paeeH anre6paHtieCKOH cyMMe MOMeHTOB CJiaraeMblX CHJI OTHOCH-

TeJibHO TOH }Ke TOlIKH: · 

Mc (R) =Mc (P1) +Mc (P2 ) = - P1AC + P2BC = 0 
HJIH 

P1 AC m 
p;-=sc=n-, 

r.n.e m+n=AB, 
T. e. JIHHHH .n.eiiCTBHH paeuo.n.eiicTBYIOIUeii ,neJIHT paccTOHHHe Me}K,ny 

aa,naHHblMH CHJiaMH (nuuu10 AB) Ha oTpe3KH o6paTHO rrporropuHo-

HaJibHble eeJIHlIHHaM 3THX CHJI. 

m n 

f A1 
I r·~ .. 

Al/ 
_, 
Pt 

I· 

I 

P aeHo,neiicTByromaH R MO}KeT obITh rrpHJIO)KeHa no Jrn:uuu ee 

.n.eH:CTBHH B JllOOOH TOtIKe, HO cpe.n.u 3THX TOlleK eCTb TOJibKO o.n.Ha 

T011Ka C, KOTopaH o6Jia,naeT 3aMe11aTeJihHbIM caoH:cTeoM He H3MeH~Tb 

csoero IIOJIO}KeHHH rrpH rroeopoTe 3a.n.aHHbIX CHJI Ha 0)1.HH H TOT )Ke 

yroJI B 0.ll.HOM II TOM )Ke HarrpaaJieHHH. 3Ta TOllKa c Ha3bIBaeTCH 

ueHTpOM rrapaJIJieJibHbIX CHJI. 

p accMOTpHM )l.OKa3aTeJibCTBO 3TOro Ba)l{HOro )l.JIH rrpaKTHlleCKHX 

pacqeTOB BhIBo.n.a. f1oaepHeM CHJibI P 1 H P2 Ha yroJI a, coxpaHHH HX 

rrapaJIJieJibHOCTh H )l.JIH cHJI P 1' H P2', orrpe,neJIHM paaHo.n.eH:cTay10-

my10 R' H T011Ky ee rrpHJIO)l{eHuH - rrepeceqeHHe c rrpHMoH: A'B' B 

ToqKe C' (pHc. 2). 
JI11mu1 .n.eikTBHH paaHO.lleH:cTByrow.eH: R' orrpe,lleJIHTCH OTHome-

HHeM 



I-fa no.n.o6HH TpeyroJibHHKOB AA1C1 H BB1C1: 

A'C' AC' AC' m 

B'C' = BC' HJIH BC' = n' 

T. e. noJioJKeHHe ToqKH C' onpe.n.enHeTcH TOH JKe nponopuHeH, qTo B 

npe.n.h1.n.ymeM cJiyqae (pHc. I), a ~To 03HaqaeT, qTo ToqKa C ocTaeT-

CH B npeJKHeM IlOJIO)l{eHHH npu IlOBOpOTe .n.syx napaJIJieJibHhIX CHJI 

Ha OJI.HH H TOT JKe yroJI B OJI.HOM H TOM JKe HanpasJieHHH. 

§ 2. OnpeaeJtenue Koopawwr l{enrpa napaAAeJtbHbtX cuA 

Onpe.n.eJIHM ueHTp napaJIJieJibHhIX CHJI npH HeCKOJihKHX napaJI-

JieJibHhIX CHJiax Pi, P2, P3 ... Pn u 3a.n.aHHhIX KOOP.lI.HHaTax npHJIOJKe-

HHH 3THX CHJI X1, X2, X3 ... Xn H Y1, y2, y3 ... Yn, npHHHThIX JI.JIH ynpome-

HHH pacqeTOB B OJI.HOH IlJIOCKOCTH, B CHCTeMe npHMOyroJihHhIX KOOp-

.lI.HHaT. IlpHqeM o.n.Ha H3 oceii (HanpHMep, och Oy) HanpasJieHa na-

paJIJieJibHO 3a.n.aHHhIM CHJiaM. Koop.n.HHaThl ToqeK npHJIOJKeHHH pac-

Y 

P~ On 

~f- u" n. I~ -:-JP. 
1,t-- ·::-i· ~1 I I °' I 
~1 J ~ - I - ! 

I ~I. i t- -~ --- -- _P1__ t- t03 R 

1 l "'' r 1 ;:; I »I I r3 ' 

_._+ +--i- +a X1 ' ' JI 
(•' t·~~-~-f ---- -~"-- -- , 

x 

PHC. 3 

cMaTpHsaeMhIX CHJI npuse,LI.eHbI Ha puc. 3. Ha 3TOM )Ke pHcyHKe 

HatteceH TaKJKe ueHTp napaJIJieJibHhIX CHJI - ToqKa C c KOOP.lI.HHa-

TaMH Xe H ye, KOTOpbie HYJKHO onpe.n.eJIHTb. 

Bem1q1rna pastto.n.eiicrny101ueii YHcJieHHO pasHa apHqJMeTHqecKOH 

cyMMe CJiaraeMblX CHJI: 

n 

R = P1 + P2 -t- P3 + ... + Pll =~Pt 
1 

P. HanpaBJieHa B CTOpOHY 3a.n.aHHblX CliJI 

nJIH orrpe.n.eJieHHH KOOPJI.HH8T ueHTpa napaJIJieJibHhIX CHJI npHMe-

HHM TeopeMy BapHHbOHa. 3a UCHTP MOMCHTOB B03bMeM HaqaJio KO-

op.n.HH3T 0. 
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Tor)la 

OTKy.n.a 

n 

Rxc = P 1x 1 + P2x 2 + P3x 3 + ... + Pnxn = ~ P 1x 1, 
1 

P1x 1 + P2x 2 + P3X3 + .. . +PnXn L Pixl 
Xe= =--

P1+P2+Pa+ ... +Pn LP1. 
(1) 

TaK KaK ueHTp napaJIJieJibHhIX eHJI He MeHHeT eaoero noJioJKeHHH 

npH TIOBopoTe Beex eHJI Ha o.n.1rn H TOT JKe yroJI B O)lHOM H TOM JKe 

HanpaBJieHHH, TO IIOBepHeM see eHJibl TaK, l[T06bI OHH eTaJIH rrapaJI-

JieJihHbl OOH Ox. no attaJIOrHH e npe.II.bI.ll.YillHM BhlBOJlOM MO:>KHO OII-

pe.n.eJIHTb opmrnaTy ueHTpa rrapaJ1J1eJ11:>Hhix e11J1 ye: 

P1Y1+P2Y2+PaYa+ ... +PnYn LPtYi (2) 
Ye= =-~--· 

P1 + P2 + Pa+ ... + Pn .._ P1 

ITpu npoeTpaHeTBeHHofl eHeTeMe CHJI MOJKHo BblBeCTH cpopMyJiy 

.II.JIH KOOpJlHHaTbl Zc: 

Zc = P1z1 + P2z2 + P::iz:1 •• + PnZn = L P1z1 (3) 
P1 + P:i + P3 + ... + Pn L Pt . 

TaKHM o6pa30M, cpopMyJihI 1, 2, 3 orrpe)lemnoT KoopJlirnaThI ueH'I-

pa CHCTeMbl rrapaJIJieJibHblX CHJI. B l[HCJIHTeJie HX rrpaami llaCTH CTO-

:_ HT eyMMa MOMeHTOB eHJI, a B 3HaMeHaTeJie - paBHO)leHCTBYIOIUaH 3a-

)laHHOH eHeTeMbl rrapaJIJieJibHblX eHJI. 

EJKeJIH ace 3a)laHHhle CHJihI HanpaaJieHhI B OJlHY cTopoHy, 3HaK 

MOMeHTa Ka~)lOH eHJibl orrpeJI,eJIHeTCH 3HaKOM eooTBeTeTay10rueii KO-

OPJlHHaTbl TOllKH ee rrp11J10.iKeHHH; ee.1111 eHJihI ttarrpaBJieHhI B pa3Hble 

eTOpOHbl, TO eJie)lyeT rrpH,llep:>KHBaTbCH aJire6paHlleCKHX rrpaBHJI yqe-

Ta 3HaKOB COMHO:>KHTeJieu. 

l13JIOJKeHH2UI BbIIIIe TeopHH orrpe)leJieHHH ueHTpa rrapaJIJieJibHblX 

CHJI rrpHMettnMa K onpe)leJieHHIO UT TeJI. 

§ 3. floHRTUe 0 qeHTpe TRJICeCTU reAa. 
Onpe8eAeHue qeHrpa TRJ!Cecru raep8btX reA, 

COCTUBAeHHblX U3 pa3HOp08HblX u o8Hopo8HblX .MarepuaAOB. 

Bee npe)lMeTbl H TeJia Ha 3eMJie IIOJlBepra10TcH B03JleifcTBHIO 

pa3JIHl[HbIX no eBOHM xapaKTepaM eHJI. ,lla)Ke B Tex cJiy 1rnHx, KOr)la 

KaJKeTcH, llTO Ha KOHeTpyKUHIO He )leHeTBYIOT BHeWHHe Harpy3KH, 

HanpHMep, OT)leJibHO eTOHW.aH Ha IIJiaHilleTe eueHhl .n.eKopaUHOHHaH 

cTeHKa, - see pastto TaKaH KOHeTpyKUHH 6y.n.eT HaXOJJ.HThCH IIOJl 

1303,lleJkTBHeM eHJihl npHTH:>KeHHH 3eM~lH, T. e. Ha CTCHKY )le:ii:cTByeT 

cc CHJia TH:>KeeTH. 

BeJIH4HHa 3TOH CHJIW HenocTOHHHa H 3aBHeHT OT Maeew caMoro 

TC.'Jl(] H B 3eMHbIX ycJIOBH51X -- OT paeeTOHHHH OT 3TOrO TeJia .ZI.0 

llCllTpa 3eMJIH. 3aKOH seeMHpHoro THfOTemrn, ccpopMyJIHpOBaHHbIH 

I lr.IOTOl!OM, TIOK33aJI, LfTO CHJlbl npHTH)KeHH51 (rpaBHTaUHH) yMeHb-
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OnPE,UEJlvffb PACCTO!?!HvtE ME>K)::\~ TOYKAMV1 A V1 B, 
PAcnonO>KEHHblMV1 HA nOBEPXHOCTV1 3E.MJ1V1' c. 'Y'1ETOM 

~rJlA CXO,QVlMOCTV\ ME~Y nYtHvtc;;,M111 At=V1CTBV1~ 
CV1Jl 8, 1,11 Bz , nPvtno>KEHHblX B 3TV\X TOYKAX. 

PAAYl'YC 3EMnV1 n~H~Tb 6370 KM. 

PEwEHY\E. ~- CocTABJl'?iEM PAC'-1E.TH~l-O 

PACYETHA'7\ CXEMA CXEM~ V\ nPOCTABTl~EM 

5YKBEHHblE 0603HAYEHV1~ 

BEJ1111'-1111H: 

0 
II 

1011 0 4848 x 10-s 
30" o',1454 ><10-4 

1
1

00' 0,2909 "10-3 

3'0011 

6 1
00

11 

30'0011 

O,s >t 10-3 

0,17x 10-2 

0,87)(10-2 

e, M 

3,09 

92,6 
1850,o 

e- PACCTO~HV1E ME>t<):l).' T0'-1 -

KAMV\ A vt B HA noBEPXHOCTl--1 

3EMJ1V1; M.; 
Rs- ?A,r\llt~c 3EMnVt

1
6,37 ><i0

5 KM.; 
r~ ~rarT CXQrl~MOCTV\ ME.>KJ:fY 

JlV\Hll\~MVl ,.QEV\CTBV\~ ~H -

HblX CJ1!1. 

2.. OnPE.QEJl~EM 3ABVlCV1MOCTb 

ME>f<A'Y VtCKOMblM V1 1;1cxo.a-
HblMV1 .tlAHHblMV1: 

ter= ~~ = ~ ; 
D 

1 
6 

l,= R~,.~r=6,31"10 )(~r [M]. 

3. 3A.QAENt PA3JlV\LIHblE SHA'-iEH~ 

YrJlOB cxo,Qllttv10CT11t Jllt1Hllti:1 f=\Ect 
CTBV1~ ClltJl V1 BCE PACYE.Tbl 

CB0gv1M B TA5Jll/11._\Y. 

nPV1MEYAHV1 ~ 

TPV1rOHOMETPV1LlECKV1E 3HA"-lEHV1~ 
TAHrEHCOB ~mos nPVIHSffbl no 

11 
WE -

CTV\3HAYHblM TA5Jlllll\AM TPVllOHOME-

TPl!1t.,jECKV1X c::pyHKLJ.\11Vl I/ Jl.C. XPE-

HOBA ( V13f::\.
11
HAb'KA'.

1 

M. 1978) 

T Pv-1roHOME.TPVtl1ECK~1E 3HAYEHV\~. 

5100 TAHrEHCOB :i!J10B nPV1H~Tbl no 

1.0800 11 ~ETblPEX3\-t.A'-frtblM MATEMATi.1-

55400 "-IECKV1M TA5J1V1U/•,M II B. DPl\QVICA 

----+-------t---------,___'9_J19! ___ c~~HEll1 WKOnbl . 

1°001
.00'1 1,75"10-2 111500 

-4. BblBOAbl V1 3AK.fltoYEHll1E: nPV1 HE.50flbWll1X R\CCTO~H\1151X ME-

>KAY CvtnAMVl ~1X J1V1HV1Vl DElllGTB\1151 

MO>KHO CYV!TATb nAPAJlJlEJlbHblMV1. 

PP~T f:4PYrY. 

PHc. 4 
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rnaIDTCH rrporropuuoHanbHO KsanpaTy paccTOHHHH OT Tena no ueHT-

pa 3eMnu. 003TOMY Teno Ha nosepxHOCTH 3eMJIU (HarrpHMep, Ha 

rnupoTe JleHHHrpa4a, rne pa4uyc 3eMnu cocTaBnHeT 6370: KM; 3a-

MeTUM, tITO y 3KBaTopa 6380 KM, a y ITOJIIDCa - 6360) MO)KeT BeCHTb 

I naH. Ecnu Teno rronHHTb Ha 400 KM Han rrosepxHocTbID 3eMJIH, To 

OHO 6yneT seCHTb y)Ke 0,9 4aH H3-3a ynaneHHH OT ueHTpa 3eMnH Ha 

6800 KM (6370-t-400=6770~6800 KM). c ysenutieHueM BblCOTbl 

Han 3eMneii Bee TeJia 6y.LI.eT yMeHblliaTbCH U3-3a OCJia6JieHUH' CUJlbl 

npHTH)KeHHH BITJIOTb .LI.0 HacTynJieHHH HesecoMOCTU. 

EcTecTBeHHO, tITO cuJibI THMeCTH HarrpasnettbI K ueHTPY 3eMJIH, 

T. e. JIHHHH neH:CTBUH 3TH.X CUJI cxonHTCH s6mrnu reoMeTputiecKoro 

ueHTpa 3eMHoro rnapa. YIJHTbIBaH, tITO paccMaTpirnaeMbie Tena, s 

TOM tIHCJie u TeaTpaJihHbie KOHCTPYKUHH, HeH3MepuMo MeHbrne panuy-

ca 3eMJIH., MO)KHO cuJibI seca pa3JJHtIHhIX KOHcTpyKuuH: ctiuTaTb rrpaK-

THtiecKH rrapaJJJJeJJbHbIMH npyr apyry. Bo3MO)KHOCTH TaKoro yrrpo-

I.UeHHH rronTBepMnaIDTCH pactieTaMH " BbIBOJI.aMH, rrp1rneneHHbIMU Ha 

puc. 4. 
CJIO)KHB cuJJbI TH)KeCTH. Acex 3JJeMeHTapHbIX t1acn1u TeJJa unu oT-

neJJbHblX qacTei'I KOHcTpyKUHH, noJJytiuM ux pasHoneiicTBYIDI.UYID 

G=~gi, Ha3hIBaeMyID cuJJoii TH}KeCTH, unu secoM Tena. 

TotiKa C, 11epe3 KOTopyID rrpoxonuT JJHHHH neikTBHH pasHoneii-

cTsyroI.Ueii' CHJJbl THMecn1 ACCX 3JJeMeHTapHbIX tiaCTHU TeJia npu JII0-

6oM ero rroJJO)KeHuu a rrpocTpattcTBe, Ha3brnaeTCH UT Tena. HTaK, 

UT Tena o6JJanaeT csoiicTBOM ueuTpa napaJJneJibHbIX cuJI u 3aHH-

MaeT OTHOCHTeJibHO BCCX 3JJeMeHTapHbIX tI3CTHU TeJia HeU3MeHHOe 

IIOJJO)KeHue, " nJJH ero onpeneJJeHHH MQ)KHO HCITOJib30BaTb cpopMy-

Jlbl KOOp.LI.HHaT ueHTpa napaJJ.TJeJibHbIX CH.JI. 

iloJJo)KeHue UT TeJJa 33BHCHT TOJJbKO OT cpopMbI Tena u pacrrpe-

neJieHuH s HeM MaTepuaJJhHhix 11acTuu. KpoMe Toro UT ecTb reoMeT-

putiecKaH TOlJKa, KOTOpaH MOMeT HaXOLI.HTbCH H BHe TeJJa (KOJibUO, 

6y6JIUK, ITOJJblH OBaJJ, MHtI H T. II.). 

n pu.Mep. Ha cyI.UecrnyIOI.UYID rrpHMoyrOJJbHYID cpypKy seCOM P1:::::: 
~ 500 naH c KoopJllHHaTaMu UT x1=I,I0 M, Y1=2,50 M; z1=0,30 M 

Heo6xo.n.uMo ycTaHOBHTb .n.eKopauuID secoM P2=200 .n.aH c Koopiur-

HaTaMu UT, rrpumITbIMH B TOM :>Ke cucTeMe, X2=0,75 M; Y2=2,15 M; 

z2 = 3,80 M. Orrpe.n.eJJHTb noJJo)KeHue UT sceii KOHCTpyKuuu B HOBhIX 

YCJJOBHHX. 

PemeHue. no cpopMyJJaM I, 2, 3 uMeeM: 

P1X1 + P2X2 500Xl,10+200X0,75 = 700 =1 00 
Xe= P1 + P2 .JOO+:lOO ·,oo ' M. 

P1y1 + P2 y2 soox2,50+2oox2,1s = ~ = 2 40 . 
Ye= P

1 
+ P

2 
= 500+200 700 ' M, 

_ P1z1 + P2z2 _ 500X0,3+200X3,80 _ ~ -1 30 
Zc - P

1 
+ P2 - 500+:200 - 700 - ' M. 

HTaK, ycTaHosKa .n.eKopauuu Ha cpypKe rrpu 3a.n.aHHbIX ycnoBHHX 

npusonuT K He3HatiurenbHOMY cMeI.UeHHID UT sceii KOHCTpyKUHH a 
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ropH30HTaJihHOH: nJIOCKOCTH (Ha 14,1 CM K HaqaJiy KOOPJJ.HHaT, noTo-

My qTo no OCHM x ,H y nepeMemeHHe COCTaBHT no 10 CM) H nepeHocy 

ero no sepTHKaJIH ITO OCH z Ha 1,0 M. 

OT cTyJJ.eHTOB nocTaHosoqHoro ~aKyJihTeTa Tpe6yeTCH He TOJibKO 

rroHHMaHHe o6meH: TeopHH H npHHUHrra HaxmKJJ.eHHH UT JJ.eKopa-

UHH:, HO H OBJia)l.eHHe npaKTHqecKHMH npHeMaMH H TBepJJ.bIMH HaBbl-

KaMH B ero orrpeJJ.eJieHHH 8 caMblX pa3JIHqHbIX npOH380JJ.CTBeHHblX 

YCJIOBHHX. 

B )l.aJibHeiiweM paccMaTpHeaeTCH rropHJJ.OK onpeJJ.eJieHHSI UT e 

cnyqaSix, KOr)l.a KOHCTPYKUHH BhlnOJIHeHbl H3 pa3HOPOJJ.HbIX H O.U.HO-

50EK (6EPE3A) 

// 
,/' 

P'YKO~TKA (CTAJlb) 

PHC. 5 

pOJJ.HhIX MaTepHaJios H rrpeJJ.CTaeJISIIOT co6oH: o6oeMhI, rroeepxHOCTH 

HJIH JIHHHH. TaKoe nocJie.u.osaTeJibHOe paccMoTpeHHe .U.HKTyeTcH eme 

H TeM oocTOHTeJibCTBOM, qTQ rrpH 3TOM oomHe ~opMyJihl; orrpeJJ.eJie-

HHSI UT BHJJ.OH3MeHHIOTCSI, ynpomaIOTCH. ,UJI.s1 HeKoTopbIX o6oeMoB, 

nosepxHocTeH: H JIHHHH JJ.aHHble o pacrrono.>KeHHH HX UT HMeIOTCH B 

crrpasoqHHKax. . 

Ecmr KOHCTpyKUHH COCTasJieHa H3 pa3HOPO.lJ.HblX MaTepHaJIOB, TO 

JJ.JHI onpeJJ.eJieHHH UT ee Heo6xoJJ.HMO 3HaTb sec H KoopmrnaTbI UT 
Ka.>K)l.OH COCTaBJISllOlUeii qacTH. 

flpuMep. OrrpeJJ.eJIHTh KoopmrnaTbl UT KHHHKH (.u.epeeHHHoro MO-

JIOTKa); ra6apHTHbie pa3Mepbl KHSIHKH rrpHse.u.eHbl Ha pHC: 5. 
Petuenue. 06mHii UT HHCTpyMeHTa pacrroJIO.>KHTCH Ha OCH CHM-

MeTpHH, TaK .>Ke, KaK H UT OT.U.eJihHbIX qacTeii: 

I. 6oiiKa H3 6epe3bI (nJIOTHOCTb n,epesa 0,65 r/cM 3
) pa3MepoM 

12,0X6,0Xll,O CM; 
2. pyKOHTKH 113 CTaJibHOi°I Tpy6hI (IIJIOTHOCTb CT3JIH 7,85 r/cM 3

) 

pa3MepaMH 3,0X2,6X37,5 CM. 
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06'beM 6oH:Ka 

Vi= ,UWB- 7t:
2

.U=11,0X12,0X6,0 -
3 • 14 ~ 3 • 02 X12= 

..-792-84,8=707,2 CM 3 ; 

06'beM pyKOHTKH 

V = 7t (d2Hap. -d
2
aHyTp.) l = 3,14 (3,02-2,62) X

37 5
=0 

785 
(
9 

O-
1 2 4 Tp. 4 ' ' ' 6' 6) x 

X37,5=67 CM 3
; 

eec 6oiiKa G1 =p1V1 =0,65X707,2=460 r=0,46 )J.aH; 

z 

G 
PHc. 6 

12,86 CM 

O,oo 
O,oo 

eec pyKOHTKH G2=p2V2=7,85X67,0=520 r=0,52 JI.aH. 
Tipoee)J.eM oc11 KOOPJI.HHaT x, y, z. Tor)J.a opJI.HHaTa UT 6ouKa 

.n 12,0 
X1 = 2 = -2- =6,0 CM; Y1 =0; Z1 =0; 

op)J.HHaTa UT pyKoHTKH 

fTp. 37•.5 18 8 0 0 X2= -
2
- = -

2
- , , cM; y2= ; Z2= . 

no cpopMyJie ( l) onpe)J.eJISleM UT HHCTpyMeHTa fl HaHOCHM Ha 

cxeMy (pHc. 6): 

Xe= :E ol 
6,0X0,46+18,8X0,52 12,86 

12 
8 

0,4u+0,52 = 0,98 = ' CM; 

Yc=O; zc=O. 
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