4.4. Onpedeaenue ycuauti 6 CMEPUCHAT, NOAIEPAHCUSE AOUUT NLAUMY 101

10.
F = 02N, T) = 70,

Ty =37, P, = 20,
P, =10, P = 14,

Q =10, G = 35,
a =30°, R = 22,
Ro=8, Ry =0,
a=22,b=23,
¢ =24, d=25.
OTseThl
Ne N XA ZA XB ZB
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. OnpefieleHAe YCUIUUA B CTePXKHAX,
HOJ A€P2KUABAOIMUX ILIUTY

[MOCTAHOBKA 3AAAYN. OJHOPOIHAA NPAMOY2OAbHAA 20PUBOHMAAb-
HAA NAUMA UB6ECTIHOZ0 6€CA ONUPACMCA HA WECTMb HEEECCOMBIT WAPHUPHO
3AKPENACHNBIT NO Konyam cmepicnetd. Bdoav pebpa naumst deticmsyem
cuaa. Onpedeaumsv Ycuaus 6 cMePiHCHAL.

IT1AH PEIIEHNS

1. OTgensieMm INTy OT CTEPIKHEN, 3aMEHSIA TeHCTBUE CTEPKHEN UX Pe-
akuAME. Peakinu HampaB/seM BAOJIL CTEpXKHEN, oT MINTH. Bec oxHo-
DPOJHON MPAMOYT OJBHON IIHTH TPUKIAJBIBAEM K €€ TIeHTPY BePTUKATBLHO
BHI3.

2. /IBe ocu CHUCTEMBI KOODAWHAT HANPAB/IAeM BOJbL CTOPOH MANTHI,
TPeThIO — TEPIeHJUKYAAPHO ee TOCKOCTH. Hawamzo koopauHaT moMe-
[aeM B TOYKY, B KOTODPOHU CXOAUTCA Hambodabliiee duciao crepxuen. Co-
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CTaBIAeM ypaBHEHHsA paBHOBeCHA (TpH YPaBHEHWs B MPOEKINAX HA OCH
U TPU ypaBHEHNsA MOMEHTOB OTHOCHTENBHO Ocell). PellraeM MOpy<IeHHYO
CHCTEMY.

3. BrimoanHseM mpOBepKY peIIeHNs, TOACTAB/IAA HAlIeHHBIE 3HAYEHUA
B ypaBHeHIEe MOMEHTOB OTHOCUTENBHO KAKOW-THGO0 MOTOMHATEIBHON OCH.

[MPUMEP. OaHOpOIHAA TPAMOYT OIbHAS TOPU3OHTATbHASA ILINTA BECOM
G = 20 xH onmpaeTcsi Ha IMIECTH HEBECOMBIX IMAPHUPHO 3aKPEILIEHHBIX
o KOHIaM cTepxkHell. Broaws pebpa mantwl gerictByeT cmiaa F = 10 xkH
(puc. 68). [Haner pasmepsl: ¢ = 7 M, b = 8 M, ¢ = 6 M. OnpegeanTs
YCIIUS B CTEPKHAX.

PEMIEHUE

1. OTgensieMm INTy OT CTEPIKHEN, 3aMEHSIA TeHCTBUE CTEPKHEN UX Pe-
aknuAME. Peakimm HampaB/iseM BIOJb CTEPXKHEN, OT MANTH. Bec omgmo-
DPOJHON TPAMOYT OJBHOH INTH TPUKIAHIBAEM K €€ EHTPY BEPTUKATBHO
BHI3 (puc. 69).

2. Buibupaem cucreMy KoopgumHaT (puc. 69) m cocTapBiaseM ypaBHe-
HIA paBHOBecHA. B ypaBHeHme IpOeKIHH Ha OCh T He BXOJAT CHILI O,
Sy, Sy, Sg, F'm G, nexarnie B MIOCKOCTAX, TlePIeHMKyIApHEIX Oz. B
yPaBHeHHe MTPOeKINH Ha OCh Y He BXOAAT CHIH S, Sy, Sy, Sg n G, qexa-
e B IJIOCKOCTAX, MEePIeH AUKYAApHbIX Oy, a B ypaBHEHIE TTPOEKINHA HA
BEPTHKATBHYIO OCh Z BXOJAT BCE CIIBI, KPOME MOPU3OHTAJBHON F:

ZXi:—Szcosa—SE,cosa:O, (1)

Z}Q:—SScosﬁ+S4cosﬁ+F:0, (2)
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> 7, =-S5 —Sysina— Sysin 3 — S, sin f—
— Sgsina— S — G =0.

Jluann gevicteuA cua S, S,, S; MepeceKaloT och X, MO3TOMY WX MO-
MEHTBI OTHOCHTENLHO DTOW OCH PABHBI HYMO. BBIMUCAAL MOMEHT CHIBI
S, OTHOCHTEILHO OCH &, Pa3loXKHM ee Ha T'OPH3OHTAILHYIO COCTaBJIAIO-
myio S, cos f ¢ ILIeIOM ¢ OTHOCHTEJIBHO I U BEPTHKAILHYIO — .5, sin f3,
KOTOpas mepecekaeT 0Ch U UMeeT MOMEHT PaBHBIH HYJIIO.

(3)

v
x
/ Puc. 69

AHaJOrWIHO BLIMHCAAEM MOMEHTHI APYIHX CHJ W 3allICHIBAcM BCE TPH
yPaBHEHHA MOMEHTOB:
YoM, =—-S,co8f-¢c—S;sina-b—S,-b—F-c—G-b/2=0,
ZMyi:Sl~a—|—SBSinﬁ~a—|—S6~a—|—G~a/2:0, (4)
Y M, =—-Sycos3-a+ Sgcosa-b=0.

Haxoamm HeoGxoauMble 3HAYEHHUS TPUT OHOMETPUIECKAX (DYHKIIHIN:
¢ 6
sin o = = =0.651, cosa =+1—sin?a =0.759,
\/az =+ cz 96219

¢
inf=-——=-—=06 =+/1—-sin?3=08.
sin 3 TP 10 , cos f3 sin“ 3

Pewas cucremy uiectn ypaprenuil (1-4) ¢ mecTb0 HEM3BECTHBIMH, MOLY-
qaeM 3HAYeHUA YCIIHH, KOTOPHE 3aHOCHM B Tabauiy (B kH):

Sl 52 53 54 55 56
—2.500 | 3.841 | —4.167 | —16.667 | —3.841 | —5.000
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3. BrimoanHseM mpOBepKY peIIeHNs, TOACTAB/IAA HAlIeHHBIE 3HAYEHUA
B YpaBHEHHE MOMEHTOB OTHOCHTEALHO JOMOJHHTEALHOU och ¥’ mpose-
JEHHOU B TTOCKOCTH TINTHL MTAPALIeqbHO

ZMy,,i:Sl~a—|—stinoz~a—|—SSSinﬁ~a—|—
+ Sgsina-a+Sg-a+G-af2=
=-25-743.841-0.651-7—4.167-0.6-7—
—3.841-0.651-7—5-7410-7=0.

3AMEYAHWUE. HekoTopkie (M Bee) ypaBHEHHA MPOEKIHI MOKHO 3a-
MeHHTH Ha YpaBHEHHS MOMEHTOB OTHOCHTEIBHO Apyrux ocenr. Hampu-
Mep, B Halllell 3ajjatde BMECTO CJIOKHOIO ypaBHenusa y 7, = 0, B koTopoe
BXOJAT BCE HEM3BECTHBIC yCuaud, yJoOHO HCHOIb30BaTh Hojee MPOCTOoe
ypaBHeHe MOMEHTOB OTHOCUTEIBHO OcH ¥

> M, =-8sinf-a—G-af2=0,
U3 KOTOPOI'O cpa3y XKe HaxXxOIUTCA yCUaIne
S, = —10/0.6 = —16.667 xH,

a ypaBHenne y . 7, = 0 MOXHO HCIOJIb30BaTh KaK MPOBEPOIHOE, TeM G0~
Jee, ITO BBIMOJHEHWE TaKOW TMPOBEPKHU O3HAYaeT MPABIIBHOCTH Cpa3y
BCeX HaMJEeHHBIX YCHJINMT.

YcnoBus 3a0A49. Odnopodnat npamMoy2oabHAL 20PUZOHMAALHAR NAU-
ma eecom G = 25 kH onupaemesa Ha wecmb HEBECOMBIT UAPHUPHO 3da-
KpenAenHble no Kouyam cmepocneti. Bdoav pebpa naumwi deiicmeyem
cusa F =10 rH. Onpedeaump ycuaus 6 cmepoxcuazr (6 kH ).

1.

a=2mb=3M,c=4M. a=2mb=3M,c=4Mm.



