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2.4. Pac4eT cOCTaBHOM KOHCTPYKIIUH

[TOCTAHOBKA 3AMAYN. [laockas pama cocmoum us deyr uacmet,
coedunennuir odnum wapruponm. Ha pamy deticmseyem momenm u cuabl.
Yuumuleas nocounslii sec, Hatimu peaxyuu onop.

IIJIAH PEHNIEHUA

CocraBHasg KOHCTPYKITNA, COCTOSIIAS W3 [BYX Tel, COeJUHEHHBIX ITap-
HUPOM, COJEPKUT HYeThIpe HEM3BECTHBIe peakuum omop. Tak kak ais
OIHOT'O TeJa IO rZ[(%I‘/,ICTBI/IGM HJIOCKOﬁ CHUCTEMBI CHJ MOXKHO COCTaBUTH
TOJBKO TpH HEe3aBUCHUMBIX YpaBHEHUA paBHOBECHA, TO MJAd OIIPpEACJCHUA
peaknni Heo6XoANMO pacCMaTPUBATL PaBHOBECHE KaK JOW TaCTH COCTaB-
HON KOHCTPYKIHWH B OTAEILHOCT.

l-ncnocob

1. PazbuBaeM cucTeMy Ha JABa TeJa IO COYMMEHAIONEMY MIapHuUpy. B
MecTe pazbueHns MpHKJIaTbIBaeM peakInu OTOPOIIeHHON YacTh. BHem-
HIe CBA3W 3aMeHAeM UX PeakKIuAMHU.

2. [las KaXKA0T0 Teqa, 06pa3oBaHHOI O TPH pa3OUeHnH, COCTABIAEM IO
TpHU ypaBHEHHUSA PaBHOBECHS.

3. Pemaem cuctemy mectn ypasHenuli. OnpenendeM peakimu OTOP.

4. [leraeM MpoBepKy PeIIEHnA, COCTABIAA ypaBHeHNA PABHOBECUS IIe-
J0H (HepacHleHeHHOI) CHCTEMB.

2-hcnocob

1. PazbuBaeM cucTeMy Ha JABa TeJa IO COYMMEHAIONEMY MIapHuUpy. B
MecTe pazbueHns MpHKJIaTbIBaeM peakInu OTOPOIIeHHON YacTh. BHem-
HIe CBA3W 3aMeHAeM UX PeakKIuAMHU.

2. Jlna Kaxgoro Tefa, o6pazoBaAHHOTO TIPU Pa3OHeHHH, COCTABJIAEM
ypaBHEeHNA MOMEHTOB OTHOCHUTETHHO TOYKH codneHeHndA. Ilomydenunbie
ypaBHeHHUA JOTOJHAEM MBYMA ypABHEHUAMHU DaBHOBECHS A BCEHl KOH-
CTPYKIUU B IEJTOM.

3. Pemraem cucremy deThipex ypasHenuin. OnpegeaseM peakIiui OIop.

4. [leraeM MpoBepKy PeIIEHnA, COCTABIAA ypaBHeHNA PABHOBECUS IIe-
J0H (HepacHleHeHHOI) CHCTEMB.

[MpuMEP. Iliockas pama COCTOUT W3 [BYX HacTel, COeJUHEHHBIX B
Touke C' mapaupom. Ha pamy genicrByer momenT M = 100 xHwm, ropu-
souTadbHasg cmia P = 20 kH u maxaonnas cuaa (Q = 10 kH. YunrwiBas mo-
rouHbi Bec p = 4 xH/M, HaiiTn peakunu onop (puc. 40). JaHo: o = 60°,
8 =50°, AB=4wm, BCOC =6wm CD =4wm, DE =2 M, KC = 2 wm,
AN = NB.
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PEMIEHUE

l-ncnocob

1. Paz6uBaeM KOHCTPYKIINIO Ha [IBa Teda MO COWIEHSIOMIEMY MIADHUDY
C. Toayudaem gBe gactu (puc. 41-42). BremHwe cBA3W KOHCTPYKINH
3aMeHSeM PeaKIIAMM.

Puc. 40

B Touke A mpukaangeiBaeM peaknun X 4, n Y, , B Touke F — peaxnmn X
nYy. K xaxnoMmy Tery B Todke (' TpUKIaJHBaeM PEaKIN OTOPOIIeHHON
gacTu. CoriacHo 3-My 3axoHy HeioTona, peaknum X u Y, A14 pa3HbIX
“acTel PaBHHI 10 BEANYNHE U HAMPABIEHBI B TPOTHBOIMOJOXKHBIE CTOPOHEL.

Puc. 41 Puc. 42

Cucrema ypaBHEHUU DaBHOBECHS ABYX Tel, 06pa30BaHHBIX TIPHU pas-
GUeHNN, 3aMbIKAeTCA — HMEEM IIeCTh ypaBHEHHI paBHOBecHA (IO TpH
yPaBHEHHA Ha KaXIyIlo 9acTb) U IIecTb HemsBecTHHIX X ,, Y, Xy, Vg,
X, Y.
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2. Jlast KayK 10U OTIeJbHON 9aCcTH COCTAB/SEM IO TPHU yPaBHEHUS DaB-
HOBECHA:

ZXZ.(HGB):XA—l—P—I—Qcosﬁ—I—XC:O, (1)

S YU =¥, 4 @sin g+ Yo — Gup —Gpe =0, (2)
ZMéJ:eB) =—-X,ABsina —Y,(ABcosa+ BC) —

— PNBsina — () KC'sin 3+

+ G, g(NBcosa + BC) + Gy (BC/2) = 0;

ZXi(HpaB) ==X+ Xp =0, (4)
ZYi(HpaB) =Y. +Yy—Gep—Gpp =0, (5)

ZMéljpaB) =X,CDsina+Yg(DE 4+ CDcosa) + M—
—Gpp(DE/2+ CDcosa) — Gop(CD/2) cosa = 0.

3. Pemaem cuctemy (1-6) orHocuTeabno HemsBecTHHIX X ,, Y,, Xp,
Yg, X5, Y. MOXHO HCIONE30BATE MIOG0H CIOCO6 pellleHnA CHCTeMbI JIH-
HelHBIX ypaBHeHUN (Pewebnux BM, §2.1). Pexomengyem HanGomee s¢-
(eKTUBHBIN NI TAaKUX CHCTEM MeTO[ MCKatodeHns aycca.

Ecan ans pellenns mcnofb30BaTh KOMOBIOTED, CHACTEMY JYHINE 3AIH-
CaTh B MATPUYHOM BI/l€, TPEIBAPUTENLHO BBHIMUCANB MPAaBBIE 9aCTH CHC-
TeMbl (1-6) 1 KodpPUUIEHTH TPH HEM3BECTHRIX. BeAWINHEL CHJT TAKECTH
Y9aCTKOB BBIMHC/ISEM HYepe3 MOTOHHBIN Bec p mo dopmyae G = pL, rae L
— [UIWHA COOTBETCTBYIOIIErO ydacTKa. B Hamrem caywae

Gap=4-4=16kH, G, =4-6=24kH,
Gep=4-4=16xH, Gpp=4-2=8kH.

Cucrema (1-6) nMeeT ciegyommii MATPUIHBIH BH/T:

1 0 0 0 1 o0|]x, —926.428
0 10 0 0 1Y, 32.339
3464 —8 0 0 0 0 |[|Xg| |-134.038
0 0 1 0 -1 0 ||Yy|™ 0
0 0 0 1 0 —1|[Xx, 24
0 0 3464 4 0 0 ||V, —60
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PesyapTaThl pacieTos B KH 3anocum B Tabauimy:

XA YA XE YE XC
73.202 | —14.943 | —99.630 | 71.282

Yo
—99.632 | —47.281

4. TenaeM NpoBepKY PelICHUA, COCTAB/AA yPaBHECHNA PABHOBECHA /A Iie-
noM (HepacHdaeHeHHON) cucTeMbl (puc. 43):
S MEN = —Y,((AB + CD)cosa + BC + DE) + M—
— P(NB+CD)sina — X ,(AB+ CD)sina—
—QRCDsinacosf— Q(KC + CDcosa+ DE)sin +
+G,s((NB+CD)cosa+ BC+ DE)+ (7)
+Gpo(BC/2+ CDcosa+ DE)+
+G.p((CD/2)cosa+ DE) + Gpp(DE/2) =0,
S M =V ((AB + CD)cosa+ BC + DE) + M+
+ PANsina + X, (AB + CD)sina+
+QABsinacosf+ Q (BK + ABcos«)sin f— (8)
—Gpp(DE/24+ (AB+CD)cosa+ BC)—
—Gop((AB+CD/2)cosa+ BC)—
—Gpo(BC/24+ ABcosa) — G, g(AB/2) cos o = 0.
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2-hcnocob

1. PazbuBaeM KOHCTPYKIHUIO Ha JBa Te/a IO COMIEHAIOMEMY IapHupy
C. Toayudaem gBe gactu (puc. 41-42). BremHwe cBA3W KOHCTPYKINH
3aMeHAeM PeaKIuAMU.

2. OrrocuTensno mapaupa C' AId KaXkAoW 9aCTH KOHCTPYKIUH CO-
cTaBifeM ypaBHeHHsA MoMeHTOB (3) m (6). [ag Bcell cCHCTeMBI B IEIOM
cocTaBifeM ypaBHeHNsA MOMeHTOB (7,8) oTHocHTeabHO omop A n F.

3. Permraem cucTeMy deThIpex ypaBHeHHH (3,6,7,8) OTHOCHTEABHO e~
THIPEX HEM3BECTHEIX, 3aMedad, 9TO CUCTeMa paclajaeTcda Ha ABe. ypaB-
wennsd (3) u (7) gna X, u'Y, n ypasuenus (6) u (8) g1a X, u Y.

4. [leraeM MpoBepKy PeIIEHnA, COCTABIAA ypaBHeHNA PABHOBECUS IIe-
noM (HepacHdaeHeHHON) cucTeMbl (puc. 43):

DX = X, + P+ Qoos B+ X, =0,
ZYZ'(HGH) :YA‘i‘QSinﬁ_GAB _GBC+YE_GCD _GDE =0.

YcnoBust 3anA4. [liockas pama cocmoum uz deyr uacmeti, coedu-
Heunvir 6 mouke C' wapnupom. Ha pamy deticmeyem momenm M, copu-
3onmaabHas cuaa P u waxaonnan cuaa Q. Yuumvieas no2ouuwli eec p,
Hatdmu peakyuu onop.

P=4xH, Q@ =1xH, M =3 xHwm,
p=1xH/m, a =60°, 3 =30°,

AB=5wm, BC=4m, CD =9 m,
DE=6wmCN=2wm CK =2wm.

P=5kH, Q@ =1xH, M =3 xHwm,
p=2xH/m, a =60° 3 =30°
AB=4wm, BC=6wm,CD =9 M,
DE=6wm CN=3wm, CK =2 wm,
LD =2 wm.

P=7kH, Q =2xH, M =9 xHwm,
p=3kH/m, a =60°, 3 =45°,

AB=3wm, BOC=7m,CD =10 M,
DE=4m CN=3m CK =2wm.




