Tema 1.3. IlpocTopoBa cucTtemMa CUJI
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[Tapaneneninen cui. PiBHOBara mpocTopoBOi CUCTEMHU 3015KHUX CUIT
MoMeHT cuiiu BITHOCHO OC1
3. 3aranpHUM BHUIMANOK MAii OPOCTOPOBOI CHCTEMHU CuI Ha Tino. PiBHOBara
JOBUJIHOI MPOCTOPOBOI CHUCTeMHM CHJ. PiBHOBara MpoCTOPOBOi CHUCTEMHU
napaieIbHUX CUJI
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1. Mapaneseninen cuii. PiBHOBara npocTopoBoi CUCTeMH 30iKHUX CHJT

Cucremy cwi, JHII [l AKUX JeXarb y  pI3HUX  IUIOIIMHAX,
HA3UBAIOTh 1POCHOPOBOIO CUCEMOTIO CUIL.

[IpocTopoBi cuctemu cui, SIK 1 IUIOCKi, MOXKHA TOJIIUTA Ha TPU BUIM:
MPOCTOPOBY CHUCTEMY 30DKHMX CHJI, CHUCTEMY CHJ, JIOBUIBHO PO3MIIIECHUX Y
POCTOPI, 1 MPOCTOPOBY CUCTEMY HapasieTbHUX CHIL.

Bizsmemo cuiy P, BeKTOp SIKOI JOBLIBHO PO3MIIEHHIY IpocTopi (puc. 1).
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Bubepemo y npoctopi NpsMOKYTHY JA€KapTOBY CUCTEMY KOOPAMHAT , TTIOYaTOK

Bimmiky sikoi (Touky ©) cymilenuii 3 TOUKOI NPHKIAZAHHS BEKTOpa cuiad P .

CrnpoekryeMo BeKTop cmiid £ Ha IUTOnuHy 10y Omyctumo 3 Toukn 4 (KiHelpb
BEKTOpa CHJIM) Ha BKa3aHy IUIONIMHY MEPICHIUKYISP, SKUW MepeTUHAE i1 B TOUIl
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HKHIO B HJIOHII/IHi 'TG:" IO3HAYUTH KYT ﬁ , TO € MOKJIMBICTD CIIPOCKTYBATU

cuny P ma oci ¥ ta ', omyckaroun 3 Toukn € Ha oci HepHEHANKYISPH i 3a

B1IOMHM BIKC IIPABUJIOM OTPpUMATHU ITIPOCKIIl1 BCKTOpa ¥ Ha BKa3aH1 OCl:

P,=P,-sinf=P-cosa sinf
2

P, =P, -cos f=P-cosa-cos f3

VY TakoMy BHUIAKy Kpi3b Bich Z Ta BEKTOp CWid £ MOKHA TMPOBECTH
IUIOIIMHY, TOMY € MOXJIMBICTh CIIPOCKTYBaTH CHJIy Ha IO BiCh 3a BiJIOMHM
npaBuwioM. s mpoexiis JopiBHIOBaTUME:

P.=P-cosy

)
IS . KyT MK BEKTOPOM CHIIA P taBiccio Z.

PiBHOAIIO49A MPOCTOPOBOT CUCTEMHU CHJI, IIIO CXOATHCS B OJTHIM TOMII],
MPUKJIAJIeHa B Till caMiil TOYIN 1 piBHA 3a MOJYJIEM Ta HAIIPSIMKOM JiaroHalti
napasienernimnesa, pedpa sKoro piBHiI Ta napajieibHi 3aIaHUM CHUJIaM.

Jl71st piBHOBaru mMpoCTOPOBOi CUCTEMU 301KHUX CHJI HEOOX1THO 1 JOCTATHbO,
00 CyMU TIPOEKITii BCIX CHJI HAa KOXKHY 3 TPHOX KOOPJIWHATHUX OCEH TOPIBHIOBAIN

HYJTIO.
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2. MoMeHT CHUJIH BiTHOCHO oci

Jlis BUManKy JOBUIBHOI TPOCTOPOBOI CHCTEMH CHJI HEOOXIIHO 3HATH
HOHSATTS PO MOMEHT CHJIM BIJIHOCHO OCl, SIKU/ XapaKTepu3ye 00epTaIbHUN €(EKT,
II0 CTBOPIOETHCS CHIIOIO, SIKA HAMAraeThCs MMOBEPHYTH TLJI0O HABKOJIO JIaHOT OCI.

106 obuncnutu MomeHT cwiin F BigHOCHO oci Z, Tpeba CIpOeKTyBaTH L0
CWJIy Ha IUIOMIMHY [, MeprneHauKyaspHy A0 OCi, a MOTIM OOYHUCIUTH MOMEHT IlI€i
npoekiii F; BiqHocHO Touku O — nepeTuny oci Z 3 miomuHoo | (puc. 2).

Otxe, MoOMenmom cuiu ¢i0HOCHO OC1 HA3UBAETHCA B3ATHUM 13 3HAKOM ILITIOC
a00 MiHyC J0OyTOK MOJIYJIS MPOEKIlii CUITK Ha TIOIIMHY, EPIICHIUKYISIPHY 10 OCl,
Ha ii rede d1 BimHOCHO TOukM O MepeTUHY 0OCi 3 TUIOIIUHOIO:

M _(F)=+F -d,

MOMEHT CHIIM BiTHOCHO OCi OyJIeMO BBa)KaTH JONATHHM, SIKIIO, TUBJISYHCH
Ha3ycTpiu oci Z, MOXKHa Oa4uTH TMPOEKII0 CHJIM TakK, III0 BOHA HAMara€ThCs
obepraru miommHy | HaBKONO OCl Z TPOTH PyXy TOAMHHHKOBOI CTPUIKH. Y
MPOTUIIC)KHOMY BUTIAJKy MOMEHT BBXKAIOTh Bl €MHUM.



https://uk.wikipedia.org/wiki/%D0%9C%D0%BE%D0%BC%D0%B5%D0%BD%D1%82_%D1%81%D0%B8%D0%BB%D0%B8
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Puc. 2
MoMeHT cuiii BIIHOCHO OCi 300paXKyIOTh BiJPi3KOM, BIIKIAJIEHUM HA OCl Z
Bil Toukn O B gomarHoMy Hampsmky, skmo Mz(F) > 0, 1 y Bix'eMHOMY, SIKIIO
Mz(F)< 0.
3Ha4YeHHS MOMEHTY CHJIM BIITHOCHO OC1 MOJKHA TaKOXK BHUPA3UTH MOJBOEHOIO
wiomiero TpukytHuka A,OB;: Mz (F)=+24 A,0B,.

MOMEHT CHJTu BIIHOCHO OC1 JIOPIBHIOE HYJIIO Y IBOX BUIAIKAX:
a) sxwo F; = 0, mobmo ninis 0ii cunu napanenvHa oci;
0) axwo d; = 0, mobmo ninis Oii cunu nepemuHac Gicn.

3. 3aragpHui BHIAJAOK /il MPOCTOPOBOI cMcTeMH CUJ Ha Tijo. PiBHoBara
AOBIJILHOI MPOCTOPOBOI cucTemMu cuil. PiBHOBara nmpocropoBoi cucreMmu
napaJjejbHUX CHJI

YMOBU piBHOBAru I0BUTbHOT IPOCTOPOBOI CUCTEMU CHII.

Jlna pienosacu mina, nio Oi€r0 cucmemu Cul OO0BLIbHO POIMIUEHUX Y
npocmopi, HeoOXiOHO, W00 B0HO He MO2N0 NePeMiyamucs 63008XHC KONCHOI 3
MPbOX KOOPOUHAMHUX OCELl.

Jlns poro Tpeba, 1mo0:
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Kpim toro, Tpeba, njo0 Tijio HE Majo 3MOTM 00EpTaTUCS HABKOJIO KOXKHOI 3
[IUX TPHOX OCEH; TOMY MalOTh CIIPABIUTHUCS TaKi YMOBH:

> M (F.)=0, > M (F.)=0 > M(F,)=0 .

M M

TakuMm dYHMHOM, 07151 pigHOGacU cucmemu Cuil, OOBIIbHO POIMIUEHUX Y
npocmopi, HeobXiOHO i 0OCMAMHbLO, WOD aneedpaiuHa cyma npoexkyill 6Cix cul Ha
KOJICHY 3 MPboX O0BLIbHO BUOPAHUX KOOPOUHAMHUX Ocell I aneedpaiuHa cyma
MOMEHMIB BCIX CUN BIOHOCHO KOJMCHOL 3 YUX oceli 00PIBHIOBALA HYIIO.

Komu Bci cwimm, mo Ait0Th Ha TijO, MapayielbHI y TPOCTOPi, TO MOXKHA
BUOpaTu KOOPJAMHATHI OC1 TaK, 1100 o/HA 13 ocell (Hanpukiaj Z) Oyna napayieibHa
cunaM. Toal mpoekiiii KO>KHOi 3 cujl Ha ocl X 1 Y Ta iX MOMEHTH BIJJHOCHO OCi Z
JOPIBHIOBaTUMYTh HYIIO 1 CUCTEMa PIBHSIHB 3BEJIETHCA 1O TPhOX YMOB PIBHOBAru
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Perrra Tpu piBHSHHS SIBASTAMYTH COOOIO TOTOXKHOCTI.

OT1xe, 01151 pisHOBA2U NPOCMOPOBOI cucmemu NAPALeIbHUX CUT HeOOXIOHO i
docmamuvo, woob aneebpaiuna cyma npoexyill 6Cix CUl Ha 8iCb, NAPALEIbHY CULAM,
[ aneeopaiuna cyma MOMEHMIB 8CIX CUNL BIOHOCHO KOJNCHOL 3 080X OcCell, WO J1edcamb
8 WNIOWUHI, NePNEeHOUKVIAPHIU 00 YUX NAPALelbHUX CUl, MAKodC OOpPIBHI08ANU
HYTIO.



