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LIEJTb PABOTbI

Hayuutbecst ompenensaTe rilaBHbIA BEKTOP WU TJIABHBIK MOMEHT
MIPOM3BOJIBHON CUCTEMBI CHII.

KPATKUE CBEOEHNA N3 TEOPUN
Pemienue 3a1a4 1o MEXaHMKE CBSI3aHO C OTNEPAMEN BEKTOPHOTO
CJI0XEHUs cwil. BennunHy, paBHYIO T€OMETPUUYECKON CYMME CHUCTEMBI

CWJI, HA3bIBAIOT TJIABHBIM BEKTOPOM 3TOM CHUCTEMBI R. Benuuuny,
PAaBHYIO T€OMETPUYECKOM CYMME MOMEHTOB BCEX CHUJI OTHOCUTEIIBLHO

nentpa O, HA3BIBAIOT TIIABHBIM MOMEHTOM M, CHCTEMBI CHII OTHOCH-
TenabHO 1eHTpa O.

OmnpenesneHue TJIaBHOTO BEKTOpa U TJIABHOTO MOMEHTA TIPOU3BOJIb-
HOW CHCTEMBI MO3BOJIAET YIPOCTUTH PEIICHUE 3a/1a4 MEXaHUKH, 3aMEHSIs

IIPOU3BOJIBHYIO CUCTEMY CHJI OJTHOM CHIJIOW R ¥ OMTHUM MOMEHTOM M (.

1. FleomeTpuyeckuin cnocob CrioKeHUs1 1 pasnoXxeHnsa cun.

Cnoxenune naByx cui. l'eomerpuueckas cymma R aByx

cut F; u F, HaxomuTcs IO MpaBWIIy Hapauiesiorpamma (puc. 1, a)
WM TIOCTPOEHUEM CHJIOBOTO TpeyrojibHuka (puc. 1, 6) uzodOpaxato-
IIEro OJIHY M3 MOJIOBUH ATOTO MapaJieIorpamMmma.

/" ¢

F
a)2

Puc. 1
CnoxeHnue TpEX CHI, HE JIEKAIIUX B OJHON TITOCKOCTH.

['eomeTpuueckas cymma R tpéx cun Fq, F5, F3, He exXalux B OJJHOU
MJIOCKOCTH, M300pakaeTcs UArOHANIbl0 Mapalijieenunena, mocTpo-
€HHOT'0 Ha 3TUX cuJiax (puc. 2).
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Puc. 2
B aTom cinyuae moayib
R= F}+F;+F?. (1)

CnoxeHune cucTteMbl cui.l'eomerpuueckas cymma cu-
CTEMBI CWJI ONPEAENSETCS WM MOCIENOBATEIbHBIM CIOKEHUEM CHII
1o MpaBWJy MapajuiesiorpaMma, Uil MOCTPOEHUEM CUJIIOBOTO MHOTO-
yrojibHUKa. [Ipu pelieHun 3agad MEXaHWKHW Yalle MOJIb3YIOTCS BTO-
PBIM MIPAaBUJIOM, KaK HanuOoJee MPOCTHIM U YIOOHBIM.

Puc. 3

[Tpu onpenenennn cymmsl cuit Fq, Fy, F, ..., Fy, (puc. 3, a), ae-
XKaIMX B OJHOM IJIOCKOCTH, HEOOXOJHMMO OTJOXHUTH OT IMPOHM3BOJIb-
HoM Touku O (puc. 3, 6) BEKTOp, H300paXKarONInii B BLIOPAaHHOM Mac-

mrabe cuiy Fq, U3 KOHIIa BeKTOpa F; OTJIOKUTH BEKTOpP, M300paxka-
omuil cuny F,, U3 KoHIla BeKTopa F, OTIOXUTH BEKTOp, M300paxka-
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oI cuny Fs ¥ T.1.; U3 KOHIIA BEKTOpa, M300pakaromiero mperno-
CJeAHIO cuily F,,_q, OTIIOXKUTh BEKTOP, U300paxkaromuii cuiy F,,.
CoenuHsiga HA4AJIO MEPBOTO BEKTOPA ¢ KOHIOM IMOCJEIHEr0, MO-

JydaeM BEKTOp R, M300pa)karomiMil T€OMETPUUYECKYI0 CYMMY WU
TJIABHBIM BEKTOP CJIAaraeMbIX CHUJL:

Ezfl +f2 +F3+"'+FnI/IJ'II/I R = F,.

[Tpu onpenesieHn CyMMBbI IIPOCTPAHCTBEHHOW CUCTEMBI CHIT TTOPSI-
JIOK TIOCTPOEHHUS CUJIOBOIO MHOTOYTOJIbHUKA HE MeHsieTcsi. Ha puc. 4 no-

Ka3aH [PUMEP CII0KEHUS MPOCTPAHCTBEHHOU cucTeMsbl cun Fq, Fo, F5.

Puc. 4

Pasznoxenue cua. Pa3ioxuTe CHIy Ha COCTaBIIAIOLINE —
3HAYUT HAUTH TAKyKO CUCTEMY CWJI, JJIsl KOTOPOUW JaHHAs CUJIa SIBJIACTCS
paBHOAeHCTBYOMIECH. CyIIECTBYET JBA CIIydasl pa3j0KEHUs CUIIbI:

a) Mo ABYM 3aJaHHBIM HampaBlieHUsSM. M3 Havana cu-
JIbl, TIOJJICXKAILIEH PA3JI0KEHUIO, POBOIAT JUHUU JEUCTBUS
COCTABJIAIOLIMX CHJI, @ 3aTE€M I10 IIpaBWIy IapajljieJorpamma
onpeNersaoT ux HanpasieHus. Ha puc. 1, a nokazaHo kak cu-

na R paznaraercst no HamnpasieHusiM ABu AD na cuibl Fq u
F, — cocraBmstomue cuibl R (cuna R u npsimeie AB u AD
JIKAT B OJTHOM TJIOCKOCTH).

0) mo TpéM 3aJaHHBIM HampaBJIEeHUSAM (HE JISKAIIUM B
OJIHOM TJIOCKOCTH). 3aJada periaeTcs MOCTPOSHHUEM Iapajiie-
JICTIMIIe]1a, Y KOTOPOro JUaroHallb M300pakaeT 3aJIaHHYI0 CUJTY

R, a peOpa mapasnienbHbl 3aJJaHHBIM HalPaBJICHHUIM (puc. 2).
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2. AHannTn4yeckmnn cnocob 3agaHnsa 1 CNOXeHUs CUn

PaccmaTrpuBaeMblil METOJ PEIIEHHUS 3a/1a4 OCHOBBIBAETCS HA I10-
HATUM MPOEKIIMU CHIIbI Ha OCh. [IpoeKIusi CUibl Ha OCh — ajredpaunye-
CKasl BEJIMYMHA, paBHAs MTPOU3BEACHUIO MOJYJISI CUJIbI HA KOCHUHYC YT-
Ja MEXAy CUJION U ocbo. st cuit, n300paKeHHBIX Ha pUC. D,

E, = Fcosa, (2)
Qx = Qcosp, (3)
P, = Pcosy = 0. (4)
B D,
= P
F . ! ¢
AM \@ﬁ .
| Cx'lx D B X
F Qx P, x
a) 0) 6)
Puc. 5

Jns onpeneneHns 3HaKa MPOEKIMUA HAJ0 CMOTPETh HA MPOCIH-
PYEMYIO CHJIYy M OCh IIPOEKIHMH TaK, TaK YTOOBI MIOCKOCTh, MPOXOIs-
1asi yepe3 HuX, OblIa BUJIHA B BUJIEe TIpsiMoi. Eciu npu 3ToM Hampas-
JIEHWE CWJIbl U OCH COBIIQJIAOT, TO MPOEKIHUS MOJIOKUTENIbHA (puUC. 3,
@), €CII CUja W OCh HANPAaBICHBI B Pa3HbIC CTOPOHBI, TO MPOCKITUS
oTpuIaTeNbHa (puc. 5, 0).

IIpoekumen cunbl F Ha 110CKOCTh OXY, HA3bIBAETCS BEKTOP

Fyy, 3aKIIIOYEHHBIN MKy MPOCKIMAMM Hadyajla U KOHIa CHIIbI F Ha

3TY IJIOCKOCTh. B ciyuae, n300pakeHHOM Ha pHc. /, TAKUM CIIOCOOOM
OTIPEAEIIUM, YTO

F, = F,,cosp = Fcosfcosg, (5)
F, = F,c0s(90° — ¢) = FcosBsing. (6)



Puc. 7

3aganue cuma. s aHATUTUYECKOTO 3aJaHUsl CUJIbI BHIOH-
paroT cuctemMy KoopauHat Oxyz, 1o OTHOIICHHUIO K KOTOpO# Oyner
OTPENIENATHCS TOJOKEHHE CHIIbI B MPOCTpaHCTBe. BekTop, m3o0pa-
XKaromui cuity F, MOKHO TTOCTPOUTD, €CJIU 3aJaH MOIYJIb dTOW CHIIBI
U JiBa U3 TPEX yrioB «, f Uy (puc. 8), KoTopble criia o0pa3yeT ¢ Ko-
OpIWHATHBIMU OCSAMHM. J[71s1 permeHus 3ajgad MeXaHuKu yaoOHee 3aja-
BaTh CHJIy €€ IpoeKuusamu Fy, Fy,, F, Ha ocu KoopauHAT. 3Has 3TU Ipo-
EKIIMM MOKHO OTIPEACIUTh MOAYJIb CUJIBI M YIJIBbI, KOTOPBIE OHA 00pa-
3yeT ¢ KOOPAUHATHBIMHU OCSIMHU.

Z

F= F+F+F? (7)



E E E
cosa = =, cosf = 2 cosy = =. (8)

F F F
Cnoxenue cun. Ilepexon or 3aBUCUMOCTEN MEXKITY BEKTO-
paMU K 3aBHCHMOCTSM MEXIY MX MPOCKIUSIMH OCYIIECTBIISICTCS Ha
OCHOBAHUU CIIEIYIONIEH TEOPEMbI: MPOEKIMs BEKTOpa CyMMbl Ha Ka-
KYI0-TH00 OCh paBHa ajareopanyeckKol CymMMe MIPOCKIMH cliaraeMbIX

BEKTOPOB Ha Ty e ocb. COTIacHO 3Toit TeopeMe eciii R = Fj, TO
Ry = Fiy; Ry= Fky; R, = Fys. (9)
Onpenenus Benuuunbl Ry, Ry, u R, mo dopmynam (5) u (6)

opcaACIIIOT 3HAYCHUC I'NIABHOI'O BCKTOPA M €I'0 HAIIPpABJIAIOHIINC KO-
CUHYCBI:

R= R;+Rj+RZ (10)
R R R
cosa = ?x, cosf = Fy' cosy = FZ (11D

3. MomeHT cunbl

MoOMEHT CcuJIbl OTHOCUTEIbHO TOYKHU. TOUKy, OT-
HOCHUTEJIBHO KOTOPO# OepeTcsi MOMEHT, Ha3bIBAIOT [IEHTPOM MOMEHTA,
a MOMEHT CHJIbl OTHOCUTEJIBHO 3TOM TOYKH - MOMEHTOM OTHOCHUTEIIb-
HO LIEHTpA.

M, (F) F

Puc. 9
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MOMEHTOM CHIBI F OTHOCHTEIBHO IeHTpa O HA3bIBACTCS MPHU-
JoXeHHBIH B reHtpe O Bektop M, F , MOAYIb KOTOPOTO paBeH
My, F =Fh, tne h — miedo cubl, (IEPICHAUKYSP, OMYIICHHbII
u3 Touku O Ha JUHUIO JEUCTBUS CUJIbI) U KOTOPBIM HAMpaBjeH Mep-
NEeHIUKYIISIPHO TIOCKOCTH, TPOXodieit uepe3 neHtp O u cuiy, B Ty
CTOPOHY, OTKyJa CWJa BUJHA CTPEMSILICUCS MOBEPHYTh TEIO BOKPYT
reHTpa O MPOTUB X0J1a YaCOBOM CTpeNKu (puc. 9, a).

B cnydae nmpocTpaHCTBEHHOUM CUCTEMBI CHII TJIABHBIM MOMEHTOM
OTHOCUTEIBbHO TOYKM O HA3bIBAETCA BEKTOpPHAs CyMMa MOMEHTOB
BCEX CHJI OTHOCUTEIHHO TOUKH 0.

MO - MO fk . (12)

MOMEHT CHUIB OTHOCHUTEJBHO OCH, (Hampumep Zz,
puc. 9, 6) M,(F) ectb anreOpandeckas BeJIMYHHA, 3HAYCHUE KOTOPOH
PaBHO NMPOU3BEIAECHUIO NIPOEKUMHU Fyyy, HA IIIOCKOCTH TEPIEHIUKYJISP-
HYI0 OCH Z, YMHOXXCHHYIO Ha IUICYO MpoeKiuu A (MepreHIuKysp,
OITyIIEHHBIN 13 TOYKK O Ha MPOEKIHIO CHIIBI F ).

MOMEHT CHITbI OTHOCUTEIHLHO OCH PaBEH HYJIIO €CIIH:

- cuJia WM e€ TIPOEKIUSA MapasiesibHa OCH;

- TUHUS TSWCTBUS CUJIBI HIIA € MPOCSKIIHS TIEPECEKaeT OCh.

['1aBHBIM MOMEHTOM MPOCTPAHCTBEHHOW CHCTEMBI CHUJI OTHOCH-
TEJIHLHO OCH HA3BIBAETCS CyMMa MOMEHTOB BCEX CHJI CUCTEMbI OTHOCHU-
TEJIHO 3TOU OCH

M, = My(Fy); My = My(Fk); M, = M,(F). (13)

3Has MOMEHTBI CHJI OTHOCHUTEIBHO OCEW JIEKapTOBBIX KOOPJUHAT
M,, My, M, MOXXHO OIIPEACIINTH BEJIMYUHY TJIABHOTO MOMEHTA CUIIbl M
OTHOCUTEJIHLHO Havaja koopAauHaT O U €ro HanpaBJIIONIUE KOCUHYChI

My = M;+ M+ M2, (14)
— My _ My _ Mg
cosa = -, cosf = iy COSY =3 (15)

[TpaBuao 3HakOB MOMEHTOB. [Ipu pemiennn 3amay ne-
pell 3HAYEHHEM MOMEHTA CUJIbl CTABUTCA 3HAK «+» munu «—». Eciu cu-

na F crpemutrcs Bpamarh Iiockocth (II) mpoTuB Xxoja yacoBoid



CTPCIIKH, TO MCPCA BLIPAXKCHUCM JIA paCUCTHOI'O MOMCHTA CTABUTLCA
3HAK «1+», €CJIH IO xony 4acoBOH CTPCJIKHN — 3HAK «—».

st cuctemsl cun P, Q u F, nzobpaxkeHHsix Ha puc. 10:

M, F = +Fh, (16)
M, P = —Ph,, (17)
M, Q =0(h=0). (18)

Puc. 10

4. MNapa cun. MomeHT napbl

[Tapoii cuia Ha3bIBAETCSA CUCTEMA JABYX PaBHBIX IO MOJYIIIO, Ia-
paUICIBHBIX M HAIMPaBJICHHBIX B TPOTHBOIOJIOKHBIC CTOPOHBI CHII,
JeHCTBYIONMX Ha TBepaoe Teno (puc. 11, @). Jlns mapsl cuil TITaBHBINA

BekTop R = F + F = 0, mo3TOoMy CBOMCTBa Maphl CUJI paccMaTpuBa-
I0TCSL OTZEIIBHO.

Paccrosnue d mexay TUHUSMU ACHUCTBUS CUJI Mapbl Ha3bIBACTCS
miedoM napsl. JleiicTBre mapsl CUJl Ha TBEPAOE TENO CBOAUTCS K Bpa-
niaTesbHOMY 3G (PeKTy, KOTOPBIM XapakTepu3yeTcsl BeIMUYNHON, Ha3bl-
BAEMOW MOMEHTOM IIapBI.

MoMeHTOM Mapbl CHJI Ha3bIBaeTcs BekTop m (wiu M), MOIyJib

KOTOPOTO PaBEH ITPOM3BEICHHUIO MOIYJS OAHOM W3 CWJ Haphl Ha €&
IJIEY0, W KOTOPBIM HAMpaBi€H MNEPHEHIUKYISIPHO IJIOCKOCTH JEu-
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CTBHS Iaphl, IPUUEM C KOHIIA €ro Mmapa BHIHA HAMPaBICHHON MMPOTUB
X0J1a 4acoBOM cTpenku (puc. 11, 6).

3

|

Q) 0)
Puc. 11

CBoiicTBa Mapsl CUII:

- mapy CWJI MOXHO MEPEHOCUTh KyJla YTOJHO B INIOCKOCTH JICH-
CTBUS MapBhl;

- y mapbl CWJI MOKHO MEHSTh JUIMHY IUJIeYa WA MOJYJb CHJIBI,
COXpaHsAsl HEU3MEHHBIM €€ MOMEHT. Tak yBeJIn4uB IJIeH0 B 2 pa3a, BO
CTOJIBKO K€ pa3 YMEHBIIAIOT CUITY;

- Mapy MOHO MIEPEHECTH U3 JIAaHHOW TUIOCKOCTH B JIIOOYIO ApY-
I'YI0 IUNIOCKOCTh, NApaAJJICIbHYIO IAHHOM.

Ecim nHa Tenmo pgencTByer cuctemMa Immap C MOMEHTAMHU
my,m,, ..., Mm,, TO OHa OyACT SKBHBAJICHTHA OJHOU IMape ¢ MOMECHTOM

M=m+m,++m, = my. (19)

OTCIO)Ia BBITCKACT YCJIIOBHC PABHOBCCHUA CUCTCMBI I1ap CHUJI

M=0um m,=0. (20)

S. an/IBe,El,eHI/Ie CNCTEMDbI CUJT K LUEHTPY

[IpaBuno mapannenpbHOTO NEepeHOCa cuia. Ecmu

Ha Teno nedictByeT cuia F (puc. 12, a), NpwiokeHHas B TOUKe A, U
TpeOyeTcs mepeHecTu €€ B TOUKy B, To B Touke B mpuKiIaabIBalOT JBE

R —

YpaBHOBEIIMBAIOIIME ApYr npyra cuibl F ,F paBHbIE F (puc. 12, 6).

e~

HetictBue tpex cun F,F ,F Oyner TakuM e, KaKk OgHON cuibl F.
HoByro cuctemy cui MOXKHO paccMaTpUBaTh, KaK COCTOSIIYIO U3 CH-
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JIBI F,, ¥ mapsl F, F ¢ momenTOM T = mg F  (puc. 12, 6). ITapa

F,F o0pa3yer MOMEHT M, KOTOPBI Ha3bIBAIOT IMPHUCOCIUHCHHBIM
(puc. 12, 8).

3

6)
Puc. 12

IIpuBeneHune CUCTEMBl CHJ K 3aJAaHHOMY IE€H-
Tpy. lIpuBeneHne cOCTOMUT B mapauieIbHOM MNEPEHOCE CUJI B 3a/1aH-
HYI0O TOYKY (LIEHTP MpHUBEACHUS) U N00aBJICHUU MNPUCOCIUHECHHBIX
nap.

Ilyctp HaA TEJIO HOEHUCTBYET NIPOCTPAHCTBEHHAS CHUCTEMA CHUJI

Fi,F,,..F, (puc.13, a), aTouka O — LEHTp IPHBEICHHSL.

0)

Puc. 13

Ilepenecém Bce cutel B ieHTp 0. Torma Ha Teno OyieT AelCTBOBATh
CHCTEMA CHUII



Fi=F,F,=F,,..,F, =F,, (21)
MPUIIOAKEHHBIX B IEHTpe O, U cuTeMa Map, MOMEHThI KOTOPBIX PaBHBI
mqy =My Fl My = Mg Fz y o, My = Mp FTl . (22)
IlepeHeceHHbIE€ CHIIBI 3aMEHUM OJTHOM CUJIOM R, IPUIIOKEHHOM B
nentpe O (puc. 13, 6). [Ipu sTom

R =F,+F,++F,= F,. (23)

YToOBl CIOXHUTH BCE TMPUCOCAMHEHHBIE MAapbl, HAIO CIOXKHTH
BEKTOpPBI MOMEHTOB 3THUX Iap. B pe3ynbprare cucrema nap 3aMEHUTHCS
OJIHOM ITapoi, MOMEHT KOTOPOU

Mop=m;+my+-+m, = my. (24)

MPUMEP PEWLEHNA SAOAYU

Jlano: Ha puc. 14 nokazana cuctema cuii N; P; Q ; N = 2 kH,
P =4 xH; Q= 6 kH,; reomerpuueckue pazmepsl — O4 = 2 m; AB = 4
m; BC =6m; CD = 3 .

TpeOyeTcs: npuBecTH BCe CHIIBI B 3aJJaHHBIN 1IeHTp Touky O.

Puc. 14

AHAaJIUTUUYECKOE pEIICHHUE.
Jlist petienus 3a1auu BBEAEM YIJIbl &, 5 ¥ BBIYUCIUM KOCUHYCHI
Y CUHYCBI 3THUX YIJIOB:
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BC 6
cosa = = 0,8

ABZ+ BCZ 42+ 62
sina= 1-— cos?a= 1 -0,8322=0,56
AB _
AB? + CD? 42 + 32
sinf= 1—cos?f= 1-082= 0,6
OrpeIe/ M IIPOEKLIIAN [IIABHOTO BEKTOpa R Ha OCH KOOPAHHAT X, Y, Z:
n

cosf = = 0,8

R, = F., =N, +Q,+ P, =—Nsina—Qsina—Pcosf =

=—-2-056 —-6-056 +4 - 0,8=—1,28«kH;

n

R, = Fry =N, +Qy, + P, =Ncosa—Qcosa =
k=1
=2-0832 - 60832 = —3,33kH;
n
R, = F.,=N,+Q,+ P, =Psinf =
k=1

=4 0,6 =24xH.

Onpenenum MOAYJIb TJIIABHOTO BEKTOPA

R = (R)? +(Ry))*+(R)? =

(—1,28)2 + (=3,33)2 + 2,42 = 4,3 kH.

BeruuciuM npoekuuu riaBHoro MomeHta M, Ha OCu KOOpAWHAT:
n

M, = m, Fr, =— Ncosa -CD —PsinB-0A =
k=1

-—20,832-3—4-0,6 -2 = —9,8 kHwm;

My,= m, F, =—Psinf- AB—Nsina-CD =

=1
=—4-06-4—2-056-3=-12,96 kHm;
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M, = m, F, =—Nsina-0A-PcospB-0A-
k=1
—Qsina-0A-Qcosa-AB=-2-056-2—-4-08-2—-6:0,562
—6- 0,832 -4 = —35,3 kHwm.

OnpenenuM MOAYJb TJIABHOTO MOMEHTA.!

Mo = Mg+ Mj;+MzZ=

= (-9,8)%2 + (—12,96)2 + (—35,3)2 = 38,86 kHm .

I'padmueckoe mpeacTaBiIcHUEC.

Jns onpeneneHuss MOAYJsl TJIaBHOTO BEKTOpa R W MOAyns TiiaB-
HOTO MOMEHTa M, rpadu4ecKuM METOJO0M CIIOXHUM 3HAYEHHUS TOJIY-

YCHHBIX MPOCKIMIl [IABHOrO BEKTOpa R M riiaBHOro Momenta M. Jlis
ATOr0 CHaydaia 3afaauM MacIiTaOHbIM Koddduuuent. MacmraOHbIN
KO3 (UIIMEHT 3TO LIEHa OHOTO MUJUITMMETpa uyeptexa. OH 0003Hava-
ercsa OykBOM [ C WHAEKCOM (DU3WYECKOW BEIMYMHBI, NI KOTOPOU
CTPOUTCS IIJIaH CHIL.

Bri6epem MacitaOHbIi KOADPUIUEHT 1S CUIl.

N3 nony4eHHBIX 3HAYEHNUN TPOEKIMN TJIABHOTO BEKTOpa R Ha ocH
MaKCHUMaJIbHOE 3HaueHue umeeT npoekiust Ry, = 3,3 kH. Ilpunumaem

3HAUCHUE €€ Ha IIaHe Ry = 50 MM, Torma
R 3,33
_ Ly e H
= = = 0,06K :
Up Ry 50 MM

['padnyeckue 3HaYCHUST MPOSKIIUN paBHOJAECHCTBYIONMICH CHUJIBI R
HA OCH X U Z:

R, = Re 128 _ 21,3 MM;
Up 0106
R, =RZ = 24 = 40 mm.
up 0,06

ITockoybKy pacyeTHblEe 3HAYECHUSI MIPOEKLUHUN HA OCh X U Y IOJYy-
YUITUCH CO 3HAKOM «-», TO BEKTOPBI IPOEKINA R, U R, OTKIasbI-
BaeM B OTPULIATENIbHYIO 00JaCTh 3HAYEHUI COOTBETCTBYIOLUX OCEl.
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BriOupaem MacirabHbii KO3(PHUIIMEHT Jj11 MOMEHTOB.

N3 nonydeHHBIX 3HAYEHUN MPOCKLUHN TIIABHOTO BeKTOpa M, Ha
OCHM MakCUMaJlbHO€ 3HaueHue umeeT mpoekuuss M, = 35,3 kHwm.
[Ipunumaem ee 3HaueHue Ha cxeme M, = 60 MM, Toraa:

M, 35,3 0,588 KHM
#M_MZ_6O_' MM
['paduueckue 3HAUEHUST MPOCKIIMM MOMEHTOB HA OCH X U Y CO-
OTBETCTBEHHO OyAYyT paBHBI:

e 28 67w
x = T o588 oMW
M, 12,96

2 MM.

= = =2
Y~ u, 0,588

Ha puc. 15 nmo npoexkuusiM TJIaBHOTO BEKTOpa CHUJI U MOMEHTA
CWJI Ha OCH OTIpEeJieisieM HaIlpaBJIeHUE U JJIMHY TJIaBHOTO BEKTOpa R u
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rJIaBHOrO MomeHTa M, PUCYHOK CTpOUTCS B KOCOYIOJIBHOW JTUMET-
pHUH, MOATOMY JJIMHA MPOEKIMU MO OCU X JIOJDKHA OBITh YMEHBIIICHA
BJIBOE.

Tak Kak pacueTHbIC 3HAYEHHS MPOCKIMUN IIaBHOIO MOMEHTAa Ha
BCE OCU OTPHULIATEIIbHBI, TO BEKTOPA MPOCKIHUN OTKJIAIBIBAEM B OTPHU-
LATEJIbHYIO0 00JIACTh 3HAYEHUI COOTBETCTBYIOLIUX OCEH.

SAOAHNA

Bo Bcex 3amanusx cucteMa cuin N; P; Q pacrmojoxkeHa B Mpo-
CTpPaHCTBE KaK ITOKa3aHo B TaOuwuie 1. BeauunHbl CUl 1 pa3Mepsl 11
Ka)XJI0T0 BapuaHTa JlaHbl B Tabuiie 2. Tpebyercst Bce CUJIbI IPUBECTU
B 3a7aHHbBIN IeHTp Touky O. Jlist aToro:

1) aHaTUTUYECKUM METOJIOM OTNPEICIUTh MOJYJIb IJIABHOTO BEK-

Topa R ¥ MOJlyJib TJ1TaBHOTO MOMEHTa M ;
2) TpaduYECKUM METOJIOM OMPEETUTh HAIPaBICHUE TJIABHOTO
BEKTOPA CWJI U TJIABHOTO MOMEHTA CHIJIL.

Tabamma 1
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Tabmuna 2
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IIponomxkenue TabauIs 2

Homep N P Q OA AB BC CD
BapuanTta | kH kH kH M M M M
22 2 4 6 1 4 6 3
23 4 / 5 2 5 8 3
24 9 7 3) 2 6 4 2
25 2 3 4 3 4 3 3)
26 / 6 3 5 7 4 3
27 4 3 7 3 6 3 5
28 2 9 5 2 2 4 6
29 8 4 8 3 4 2 3)
30 3) 8 3 4 3) I 10

TPEBOBAHWE K OTHETY

OT4er No0 MPaKTUYECKOMY 3aHSATHIO BBITOJHIETCS HA OTIEIIb-
HBIX JIUCcTax ¢popmara A4.
B oTuere 10KHBI OBITH IPUBEICHBI:

- cxemacuin N;P;Q ;

- pacu€T MOJyJid TJIaBHOTO BEKTOpa Ru MOJTyJIsl TJIABHOTO MO-
MEHTa MO;

- CX€Ma ONpEJEeNICHUs HAIPaBJICHUS TJIABHOIO BEKTOpa CHII U

IJIaBHOTO MOMEHTA CHJI C YKa3aHHEM MacIUITaOHbIX KO3 (du-
LIUEHTOB JIJISl CUJI U pa3MEpOB.
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