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10.
F =02N, T, =70,
Ty = 37, P, = 20,
P, =10, P3 = 14,
Q =10, G = 35,
a = 3OO, R1 = 22,
Ro =38, R3 =9,
a=22,b=23,
c=24, d=25.
OTBeTbl
N Xa ZA Xp Zp

1 | 194.286 359.986 —44.654 | —470.267 114.726

2 | 165.000 104.855 84.680 | —201.855 —3.459

3 1.154 —58.706 15.924 —24.428 130.614

4 34.038 50.963 218.368 | —232.001 [ —165.945

5 [ 261.250 7.573 | —290.264 36.936 693.129

6 | 136.818 86.784 74.302 | —164.602 10.143

7 29.487 —38.734 77.517 | —102.395 56.637

8 43.214 —75.085 —75.861 | —153.627 166.078

9 | 411.429 46.826 647.889 21.164 —90.960

10 | 100.000 | —161.833 | —130.593 109.833 269.971

4.4 OmnpeneneHue YCHJIMA B CTEPHKHAX, MOI-
HePKUBAIOIUX MIATY

[TOCTAHOBKA 3ALAUN. OOHOpPOOHAA NPAMOYSOLLHASL 20PUSOHMAAbHAS
NAUMA U3BECMHO20 8eCA ONUPACMCS HA ULeCMb HEBECOMbLY WAPHUPHO
3aKpenieHHbLx N0 KOHyam cmepacHell. Booav pebpa naumol deticmeyem
cunra. Onpedeaumo ycuius 8 CMepICHAX.

Ilnan pemweHus

1. OrgensieM MJHTY OT CTEpKHEH, 3aMeHsis HeHCTBHe CTepXHEH Hx
peakuusMy. Peakuuu HanpasJ/isieM BIOJIb CTep2KHeH, OT IJIUTH. Bec onHo-
POILHOH NPSIMOYTOJIBHOM IIUTHl NPUKJIAABIBAEM K €€ LUEeHTPY BepTHKaJbHO
BHU3.

2. JIBe oCH CHCTeMBI KOOPAHHAT HANpaBJisieM BAOJb CTOPOH IJIUTHL, Tpe-
ThI0 — MepPHeHANKY/IIPHO ee MIocKocTH. Havyano KoopauHaT nomeliaeM B
TOYKY, B KOTOPOH# CXOHMTCS Haumbosbliee yucao crep:kueil. CocraBiseM
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YDABHEHHUST PABHOBECHs (TPU yDABHEHHUS B MPOEKIUAX HA OCH H TPU ypas-
HeHHS] MOMEHTOB OTHOCHTEJIbHO ocel). PelllaeM MmoJiy4eHHYIO CHCTEMY.

3. BuinosiHsieM MpoBepKy pelleHus], MOACTaBsAs HalIeHHble 3HAUEHHU s
B ypaBHEHHE MOMEHTOB OTHOCHTEJbHO KAaKOH-/1H00 NOMOJHUTENbHOH OCH.

[TpuMEP. OnHOpoNHAsT MPSIMOYTOJIbHASI TOPU3OHTANbHAS TJIUTA BECOM
G = 20 kH onupaercs Ha wecTb HEBECOMbIX LUAPHUPHO 3aKPENEHHbIX
1o KoHUaM crepxkHel. Bnosb pedpa nauthl pedcrtyer cuaa F = 10 kH
(puc. 68). Haubl pasmepbl: a = 7 M, b = 8 M, ¢ = 6 M. OnpeneauTs yCHus
B CTEPXKHSIX.

Puc. 68

Pewmenne

1. OTnensieM MJUTY OT CTep>KHeH, 3aMeHsis AeHCTBUe CTep)KHeH WX
peakUMsMH. Peakiyy HampaBJ/sieM BIOMb CTepyKHeH, oT MAUTH. Bec oaHo-
POAHOH TMPSMOYTONBHON MAHTH MPUKJAABIBAEM K €€ LUEHTPY BepPTHKAJbHO
BHH3 (puc. 69).

2. Buibupaem cucreMy kKoopauHat (puc. 69) u cocraBisieM ypaBHeHHs
paBHOBecHsl. B ypaBHeHHe MpoeKUHMH Ha OCb = He BXOAAT cHJbl Si, Ss,
Sy, Sg, F' v G, nexaime B MJAOCKOCTAX, MeprneHAMKYAspHbix Oz. B ypas-
HeHHe TIPOeKIUH Ha ocb y He BXOAAT cuabl S1, So, S5, Sg u G, nexauve
B IJIOCKOCTSIX, MeprneHauKyaapHbx Oy, a B ypaBHeHHe NPoeKUUH Ha Bep-
THKAJBHYIO OCb z BXOJSIT BCE CHJIBI, KDOME I'OPU30HTAIbHOH F:

ZX-,:—Sgcosa—Sgcosa:(). (1)

ZYi:szcosﬁJrSA‘COSﬁﬂLF:O- (2)

S Z;=—S; — Sosina — S3sin 3 — Sy sin 3—

3
— Sssina — Sg — G = 0. (3)
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Jlunum pedictBus cun Sp, S2, S3 TepecekalwT oCb X, MO3TOMY UX MO-
MEHTBI OTHOCHTEJIbHO 3TOH OCH PABHBI HY/I0. BBIUHC/ISIST MOMEHT CHJIBI Sy
OTHOCHUTEJILHO OCH X, PA3JOXKHM ee Ha TOPU30HTANbHYI COCTABJSIOLLYIO
Sjpcos 3 ¢ m€4OM ¢ OTHOCHTEJNBHO & W BepTHKAJbHYI0 — Sysin [,
KOTOpasi epecekaeT 0Cb U UMEET MOMEHT PaBHBIH HYJIIO.

b

T

v
»
/ Puc. 69

Ananoruuno BHUMCJASEM MOMEHTHI APYruX CHUJ U 3allUChIBa€M BCe€ TPHU
YpaBHEHHUST MOMEHTOB!

S My = —S4co88-¢c—Szsina-b—Sg-b—F-c—G-b/2=0,
> My =851 -a+Sssinf-a+Se-a+G-a/2=0, (4)
S M,; =—Sscos3-a+ Sscosa-b=0.

Haxonum nHeobxoaumMble 3Ha4eHHUs TPUTOHOMETPHUECKUX (DYHKIIHH:

6
sina = \/aQCT = 20 —0.651. cosa= /1 —sin?a=0.759,
C

———=— =06, = /1 —sin’ 3 =08.
Trre 10 cos 3 sin“ 3

Pemasi cucremy wectr ypaBHeHHH (1-4) ¢ wecTbio HeH3BECTHBIMH, MOJY-
yaeM 3HauYeHHs YCHJIMH, KOTopble 3aHOCHM B Tabsuny (B kH):

sin3 =

S] Sz 53 54 Ss SG
—2.500 | 3.841 | —4.167 | —16.667 | —3.841 | —5.000

3. Bruimosnsiem IIPOBEPKY pelieHus, MOACTaBJSAA HaHJeHHble 3HAYEHUS
B YypaBHeHHWE€ MOMEHTOB OTHOCHUTEJIbHO JIOTIONIHUTENBHOH OCH y//, rpose-
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JIEHHOH B MJIOCKOCTH TJIUTHI rnapaJJesbHO .

S My =851 -a+ Sosina-a+ S3sing - a+
+ Sssina-a+ Sg-a+G-a/2 =
=—25-7+3841-0.651-7—4.167-0.6 - 7—
—3.841-0.651-7—5-7T4+10-7=0.

3AMEUAHUE. HekoTopblie (uau Bce) ypaBHEHMs IPOEKLMH MOXKHO 3ame-
HUTb HA YpaBHEHHsI MOMEHTOB OTHOCHMTEJ/bHO APYrux oceil. Hanpumep, B
Halled 3a1aye BMECTO CJI0XKHOrO ypaBHeHust »  Z; = (), B KOTOPOe BXOAAT
BCe HeM3BeCTHble YCHJIUS, YJ0OHO HCII0Jb30BaTh GoJiee IIPOCTOE ypaBHe-
HHMEe MOMEHTOB OTHOCHTENIbHO OCH %'

ZMW =-SsinfB-a—G-a/2=0,
13 KOTOPOTO CPa3y YK€ HAXOAUTCS YCHIHE
Sy =-10/0.6 = —16.667 xH,

a ypaBHenue Y Z; = 0 MOKHO HCII0/1b30BaTh KaK MPOBEPOUHOE, TeM 6o-
Jlee, UTO BBIIIOJIHEHHE TAKOH MPOBEPKH 03HAYaeT [IPABU/IbHOCTD CPa3y BCEX
HaHUIEeHHBIX YCHJAUH.

Ycaosus 3agau. OpHoponHast NpsiMOYTOJbHAs TOPH30HTAJbHAS IJIH-
ta Becom G = 25 kH onwupaercs Ha wwecThb HEBECOMBIX LIAPHUPHO 3a-
KpEIJIeHHBIX 110 KOHLaM cTepxkKHel. Brosnb pe6pa nmauThl feHCTBYeT cusa
F =10 kH. Onpepenuts ycuaus B cTepxHax (B KH ).

1. 2.

a=2M,b=3Mc=4wm a=2M,b=3mMc=4wm.



