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TekeT dexuii

1. Teopema npo napaJjiejibHe NepeHeCeHHs CHIIH.

Teopema. Ycsaky cuily, NMPUKIAACHY 0 TBEPAOrO Tila, MOXKHA TEPEHOCHTHU
napajnenbHo y OyIb - Ky TOuky Tina. s Toro mo0 ii ais Ha TUIO HE 3MIiHHIIACH,
HEOOX1IHO JI0 HbOT'O MMPUKJIIACTH Mapy 3 MOMEHTOM, PIBHUM MOMEHTY TIOYaTKOBOI CHIIU
BITHOCHO TOYKH, B SIKy BOHA TIEPEHOCHUTHCH.

JToenennst. Hexaii Maemo cuny F , npukiageny o Tina y touri A (puc. 1). Jis
1€l CUIM He 3MIiHUThHCS, SIKIIO Y AOBiIbHIM Touri K mpukiacTu mapanensHo cumi F



ABi ypiBHOBaxkeHi cwim F' i F"

A MPpUYOMY MOJYJl yCIX CHJ PIBHI:
F'=F"=F . Ockinbku {F"F”}~O, TO
h ' 3TITHO 3 JPYrol aKCiOMOIO CTaTHKH

Ccrc .
CUCTEMA CHII {F'F F } CKB1BAJICHTHA

cumi F. Cucremy F.F P} mowua
306pasuTH y BHDLIAI cuam F ', sy
Puc. 1 MOJKHA pO3IIAHYTH $K cumy F,
rapajeabHO MEPEHECEHY 11 MIOYATKOBOMY

HampsaMi 3 Toukun A y touky K| i mapum

C . . .
(F.F"), MmomenT siKoi mopiBHIOE MOMenTYy cumu F BimHOCHO Touku K, B Ky cuia
IICPCHCCCHA!

M =M, (F)=+Fh (1)
ne h- mieye miei mapu.

C ' .
Hapy (F.F"), mo yrBoproeTscst mpu nepenecenHi cumy 3 Toukn A y Touky K,
Ha3MBAETHCS MPUETHAHOIO MAPOIO.

2. IlpuBeeHHS MJIOCKOI CHCTEMH CHJI 10 IaHOI'0 LIEHTPY.

I'o10BHMI BeKTOP JTOBLILHOI IJIOCKOT CUCTEMU CHJI — 1€ T€OMETpUYHA Cyma
BCIX CHJI JIaHOT CUCTEMH.

l'o10BHMIA MOMEHT [OBIIBHOI IJIOCKOI CHUCTEMU CHJI BITHOCHO BHOpPAHOIO
HEHTPY — IIe anrebpaiyHa cymMa MOMEHTIB BCIX CHJI, BITHOCHO JaHOTO IIEHTPY 1 map
CHIL

Teopema npo npuBeeHHSA CUCTEMHU CHJI 10 JAHOTO LEHTPY.
Teopema: byas-sika cuctema cui, 10 Jl€ Ha aOCOMIOTHO TBEpAE TUIO, MPHU
MPUBEJICHH1 0 JIOBUILHO BUOPAHOTO IIEHTPY A 3aMIHIOETHCSI OJHIEIO0 CUIIOO, PIBHOIO
TOJIOBHOMY BEKTOPY CUCTEMU CHUJI 1 MPUKIAACHOIO B IEHTP1 IPUBEACHHS A, 1 O/IHIEIO

naporo 3 MOMEHTOM M 4, pIBHUM FOJIOBHOMY MOMEHTY CUCTEMH CUJI BITHOCHO LIEHTPY
A.

PosrissHemMo TBepje Tino, Ha sIKe i€ JOBUIbHA CHCTEMa CHII {Fu Fpueess Fn}, 110

K, K,.....K

JieKaTh B OJIHIH TIJIONIMHI 1 MPUKIAJACH] Y TOUKaX n BIAIOBIAHO. Bi3pbMeMoO
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y i TUIONMHI TOBUTEHY TOUKY 0 1 mepeHecemo a0 Hel yci airodi cuiu (puc. 2, a). Toxmi

. . c'e!’ C’ .
3Ir'1tiHO 3 TCOPCMOIO Hycho, OACPIKUMO CUCTCMY 301>KHUX CHUJI Fl’ FZ 1o Fn} 1 CUCTCMY

NpUETHAHNX T1ap (R PR R (Fu D) 5 momentavin MiMa, My pigrnmu
MOMEHTaM CHIT F.F....F, BiJTHOCHO TOYKH 0:M, = MO(IEl)’
Mz = Mo(lfz)’--w Mn = Mo(lfn)-]_[quOMy

F=F,F,=F/,...F, =F/ 2)

Ckragemo yci 300kHI cuiM, TpukiafeHi y todui O 3a MpaBWIOM CHUIIOBOTO
n
. ' F,.=F+F+ . +F=>F
O0ararokyTHuka. [limcymMkoBa cuiia Oyjae IOpIBHIOBATH: i1
a00, BpaxoBytouu (4.2), 01ep>KUMO

E -3E
i o

[ToTiM, BUKOPHCTOBYIOUH TEOPEMY MPO CKIAIAHHS Map, 3aMIHUMO YCl1 ITPUETHAHI
napy OJIHIEI0, JIEKAYOI0 Y TiM K€ TIOMIUHI, MOMEHT SIKOT JIOP1BHIOE

Mo =M, +M, +...+M, =M, (F,)+...+ M (F,) =D M, (F)
=@
JloBUIbHA TOYKA TLIA, B SIKYy MEPEHOCUTHCA MapalieIbHO CaMHM €001 yCl CHIIA

CUCTCMHU, HA3HUBACTLHCA LICHTPOM IIPHUBCIACHHA. Benuuuna onn, piBHa FGOMeTpI/I‘-IHiﬁ

CYMl YCiX CHII, I[iI-O‘-II/IX Ha TiHO, Ha3UBA€THCA I'OJIOBHUM BCKTOPOM I[aHO'l' CHUCTCMU.

Benmunna Mo, piBra anreGpaiumiii cymi MOMEHTIB yciX CHI, MIOYHX HA TiIO,

BIJIHOCHO LICHTPA MPUBEACHHS, HA3UBAETHCS TOJIOBHUM MOMEHTOM CHCTEMH BITHOCHO
1IbOT0 eHTpa. KopucTyrounch MUMU TepMIHAMH, OJIepKaHi BUIIE Pe3yIbTaTH MOYKHA
c(hopMyITFOBaTH TaKUM YMHOM. J[OBUIbHA IIJTIOCKA CHCTEMA CHJI CTATHYHO €KB1BaJICHTHA

F

CBOIO JI€I0: TOJOBHOMY BEKTOPY AAHOI CUCTEMHU ' eor, MPHUKIAJEHOMY Yy LEHTPI

NPUBEICHHS, i TOIOBHOMY MOMEHTOBI M

5).

o BIJHOCHO eHTpa npuBenaeHHs O (puc. 2,

Cuna Foor me € PIBHOJIIFOYOIO JAaHOI CHCTEMH CHJI, TaK SIK BOHA 3aMIHIOE IO

CUCTEMY HE OJIHA, a pa30M 3 IPHUEIHAHOIO MAPOK0. 3 BUHAYEHHSI TOJIOBHOTO BEKTOPaA
BUTIKA€E, IO BIH HE 3MIHIOETHCS MPHU 3MiHI LIEHTPA MPUBEICHHA. [HIIMMU CIIOBaMH,

SIKIIO 33 LEHTP NPHUBEACHHS OEPYThCS Pi3HI TOUKM IUIONIMHHU, TO CHIA e, piBHA
TOJIOBHOMY BEKTOpY, Oy/i€ O7[HA 1 Ta K, SIK 32 MOJIYJIEM, TaK 1 3a HAIIPSIMOM.

BenuunHa rojI0BHOIO MOMEHTY 3aJIe)KUTh BiJ] MOJOKEHHS 1IEHTpa MPUBEACHHS
(mpu yMOBI, 10 TOJIOBHUU BEKTOP HE JIOPIBHIOE HYJIIO), TaK SIK 13 3MIHOKO LIEHTpa
MPUBEJICHHS IJIeUl CWJI JaHOI CHCTEMH, a OTXe, 1 1X MOMEHTH MIHSIOThCS, TOOTO
KOXKHIM TOYIll TUIONIMHU BIAMOBIJA€ TI€BHE 3HAYEHHS T'OJIOBHOTO MOMEHTY, TOMY
3a/1al0YM TOJOBHUUA MOMEHT, HEOOXIJHO BKa3aTH, BIJHOCHO SKOTO IIEHTpa BIH
BUpaxyBaHUM.



I\/IO IO,

o
Vi

3HaueHHs For MOXKE GyTH BU3HAYECHO SIK aHATITHYHUM CIIOCO60M 33 (HOPMYJIOI0
(2.8), Tak 1 TEOMETPUYHUM IIUIIXOM MOOYJIOBU CHIJIOBOTO OaraToOKyTHUKA. BennunHa

Mo BusHauaeTsest 3a popmyioro (4).

3. PiBHOiI04Ya MJI0CKOI CHCTEMH CHJI.

Xaii Ha TBepJIe TIJIO i€ IOBUIbHA TUIOCKA CUCTEMA CHJT {Fl’ F....F, } ITpuBenemo
JlaHy CHUCTEMY JI0 TOJIOBHOT'O BEKTOPA, MPHUKJIAIECHOTO Y JOBLIFHO BUOpAHOMY LIEHTPI
n
on.v = Z I:i . .
O: iT , 1 TOJJOBHOI'O MOMEHTY, SIKUH Ma€ BIJTHOCHO IIbOTO IIEHTPAa MOMEHT

n

Mo =2 Mo (F)

piBHUI = . TToTiM 306pa3kMO TOTOBHHIT MOMEHT crcteMu M

oy BUTJISAL
napu cui (mo3Hauumo ix yepes F i F'), B sxux momyii piBHI MOIYIIHO TOJOBHOIO

=F=F

BEKTOPA CHCTEMH, TOOTO -os . 1715 1bOro HEOOX1THO 3MIHUTH MJIEYE L1€1 Tapu

TaKMM YHUHOM, 00 i1 MOMEHT 30CTaBaBCs

piBaum Mo . CkopucraBmmcs THM, 10
0 ' napy MOXHa SIK 3aBrOJHO IIEPEHOCUTH Y
wiomuAl 11 11, TpuKIageMo OJHYy 13
CKJIQZOBUX 11 CUJI, HAIIPUKJIA]L F', y LEHTp1
O 1 nHampaBuMO y OIK, IPOTUIIEKHIN Mii

BekTopa s (puc. 3). Jpyra cuna F | sixa
CKJIaJIa€ TIPUEIHAHY Tapy, TOBUHHA OyTH
CIIpsSIMOBaHA TaKWM YWHOM, 1100 3HaK ii
Puc. 3 MOMEHTa BigHOCHO IleHTpa O 1 3HaK
M

(piBH)

TOJIOBHOTO MOMEHTa ‘o CIBHajgaau (Ha

puc. 3 Bonu aoaatHi). Toxl ruieue 1iei mapu Oyae TOpiBHIOBATH



h:Mo/Fm:Mo/F_ (5)

. . . . (C '
OT)KC, 3aJlaHa IIJIOCKA CUCTEMA CHUJI CKB1BAJICHTHA CUCTEM1 Fewl 1 Hapl (F’ F ) , aJIC

F

TaK SIK CHJIM -ox 1 F' ypiBHOBaXKYIOTBCS, TO 33/1aHa CHCTEMA €KBiBaJEHTHA OJIHIN CHJTi

F , IO IIPOXOOUTHb YCPC3 LCHTP IIPHUBCIACHHIA Ol, i, TaKMM 4YMHOM, IO CHJIA €

F

PIBHOJIIIOUOIO, PIBHOIO 32 MOIYJEM ' w1 1 CIPSIMOBAHOIO MapasieIbHO TOJOBHOMY

BEKTOPY Yy TOM ke Oik:

Fpie/-t Fzm ; FI . (6)
JloBenemo Temep TeopeMy IPO MOMEHT pIBHOJIIOYOI, $Ka HAJEKUThb
dbpaHiy3pKOMy MeXaHIKy BapiHboHY.
Teopema. MoMeHT piBHOI1F0YO1 JJOBIJIBHOI IIJIOCKOT CUCTEMHM CHUJI BIJTHOCHO OY /b
- IKOT'0 IIEHTpa (TOYKH ) JOPIBHIOE alNreOpaiduHiii CyMi MOMEHTIB YCiX CHJI 1€1 CUCTEMU
BIJIHOCHO TOT'O K LIEHTpa.

JloBeaennsi. Ha mifcTaBi BUKJIaICHOTO BUIIIE MAEMO: MOMEHT PIBHOAII0YO1 Fm’en,
npuknagesoi y Touri  ©i, BigHOCHO T1ieHTpa mpuBeneHHS O  IOpIBHIOE:

Mo (F,i0) = i B (muB. prc. 3).3 apyroro Goxy, 3 hopmyiH (5) oueBuaHo, wo Mo €

TOJIOBHUM MOMEHTOM CHUCTEMHU CHJI BIIHOCHO 1HeHTpa O. YpaxoBywuu Bupas (4),
OCTaTOYHO MAEMO

n
Mo (F,..) = 2 Mo (F)
(7)
Teopemoro BapiHboHa HIMPOKO KOPUCTYIOTHCS MPHU PIIMIEHHI PI3HUX 3aaad
CTaTUKU. 30KpeMa, ii BUKOPUCTOBYIOTH NIPH BU3HAYECHHI PIBHOIIOUOT MapaiebHUX
cuin. Cuiam Ha3UBAIOTHCSA TMapajebHUMH,

SIKIO 1X JIIHIT i1 mapayiesibHl MK cO00¥0.
B, 0 B, 3HanIeMo PIBHOZIIIOUY IBOX

1 napanensHuX cun F1i P2, mirounx Ha TBepze
2 Ti70 (puc. 4). Ha mincraBsi popMynu MOAyihb
1 TOJIOBHOTO BEKTOPA MIIOCKOT CHCTEMHU CUJI MA€

n
F = ”:2 +F2, 7 Feo.a.x:ZFiX.
BI/IFHﬂH 20J1 20J,X 20y . He i=1 ,

PI/IC. 4 Feo.fl.y = Z I:iy
i=1

piBH

Kopucryrounce THM, 110
KOOpPJIMHATHI OCl MO)KHAa pPO3TAIlIOBYBaTU y
IUIOLIMHI  JIOBUIBHO, CHOPSIMYEMO OChb X TakMM YHWHOM, 100 BoHa OyJna

NEPHEHANKYJIIPHOIO J0 JiHIT Ail cui Fo i F) a oce y imM mapanenpHa. Tomi,
YPaxoBYIOYH, 10 TOJIOBHUN BEKTOP 32 MOYJIEM JIOPIBHIOE PIBHOAII0U1H, TapaieIbHAN



n n

2. Fi=0 > Fy=FR+F

1 COpPSIMOBaHUI y TON xKe OiK: = : = :
Fpie/-t: O+(z I:iy)2 :ZFiy = F1+F2
i=1 i=1 .

3anucaBIIy MOTIM CyMY MOMEHTIB CHJI BiIHOCHO OyJIb - iKoi ToukH mpsiMoi BiB,
abo 11 mpoJIOBXKEHHs, 3a TeopeMoio BapiHboHa 3HaAWIEMO MOJIOKEHHS JIHIT i

PIBHOJIIIOYOT Fpion, [IpuiiHABIIM 33 IIEHTp MOMEHTiB Touky Bi, MaeMo:

MBl(FpiBH) = MBl(Fl)"_ M Bl(FZ) , 3BiI[KI/I, TakK SIK MBl(Fl) = 0’ (Fl + FZ)BlO = FZBlBZ, abo
F.B,0=F,B,0 (8)

4. YMOBM PiBHOBArd J0BiJIbHOI IJIOCKOI CUCTEMH CHJI.

Teopema. Jl;1s1 piBHOBaru BUJILHOT'O TBEPJOIO TiJIa M A€ JOBLIBHOI MJIOCKO1
CHUCTEMHM CHJI HEOOX1JTHO 1 JOCTaTHBO, 1100 TOJOBHUM BEKTOP 1 TOJJOBHUM MOMEHT ITi€]
CUCTEMHU BITHOCHO JOBIJILHO BUOPAHOTO IIEHTPA (TOYKH) TOPIBHIOBAIA HYJIIO, TOOTO

FZ()fl = 0’ MO =0. (9)

JoBenenHst HeoOXiiHOCTI. [IpuBeneMo TOBUIbHY IIOCKY CUCTEMY CHJI, T €10

sIKOT TBEpIE TiIO 3HAXOMUTHCS Y PIBHOBA31, 10 TOJIOBHOTO BEKTOPA eor, PUKIIAIEHOTO

. . C C!/ .
Y OCHTP1 O, 1 I1apu (F’F ) 3 MOMCHTOM M, , P1IBHUM TI'OJIOBHOMY MOMCHTY CHUCTCMM.

Jliist Toro o6 cuctema 301KHUX CUJI, MPUKIIaieHux y nentpi O, Oyna ypiBHOBaKeHa,
HEOOXi/IHE BUKOHAHHS yMOBU eo: =0 . J1ist TOro 1mo6 cyma MOMEHTIB PHEIHAHUX AP

JIOpiBHIOBAJIA HYJIIO, HEOOX1/IHE BUKOHAHHS YMOBH Mo =0,

Takum YuHOM, IS PIBHOBard JOBIIBHOI IUIOCKOT CHCTEMH CHJ HEOOXiIHE
OJIHOYACHE BUKOHAHHS YMOB (9).

JoBenenns nmocratHocti. Hexait ymoBu (9) BHKOHYIOThCS IJisi OyIb - SKOTO

neHrtpa npuBeneHHs 0 Tina. Ae Tol, OCKITbKU Fron = 0, JIOBUJIbHA CUCTEMA CUJI MOYXKE

Moy a tak sx Mo :0, TO TBEPJE TLIO

OyTH MpUBEICHA TIIBKU J0 TIAPH 3 MOMEHTOM
3HAXOJUTHCS Y PIBHOBA3I.

Tenep po3risiHEMO aHAIITUYHI YMOBHU PIBHOBArd TBEPJIOTO Tiia, 1110 3HAXOAUTHCS
1T €0 TOBUIBHOI MJIOCKOT CUCTEMU CUJI, BUXOASYM 3 BUpa3iB (9).

Ilepma ¢opma piBHsIHBb piBHOBaru. Tak siK po3rIsiAa€ThCS pIBHOBAra rjiocKoi
CUCTEMH CHWJI, TO BUpa3 JJig MOAYJS TOJOBHOTO BEKTOpa MOXKE OyTH 3allMCaHO y

TAKOMY BUIJISIL:
— 2 2
P =\Fou+Fl (10)

VpaxoByrour Bupa3 (4) i Te mo Mo JOPIBHIOE HYIIO TIIBKU TOMI, KOIU OYLYyTh

JIOPIBHIOBATH HYJIO 00WMABa #oro ckiamoBi, Gopmyny (5) MOXHaA Tepenucata y
TaKOMY BUTJISI]II:
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ZFiXZO; I:iy=0; ZMO(E)zo
=1 i=1 .

= i (11)

Bupasu (11) sBastoTh o000 pIBHSHHS PIBHOBArd BiUIBHOTO TBEPOIO TiJa ITiJl
JI€I0 NOBUIBHOT IJIOCKOT cucTeMu cuil. OTKe, 11 pIBHOBAru BUIBHOTO TBEPJIOTO Tijla
I1JT TI€0 TOBUIHHOI IJIOCKOI CHCTEMHM CHJI HEOOX1HO 1 JOCTaTHRO, 00 anredpaiuHa
CyMa MpOEKIINA YCIX CHJI I[i€l CUCTEMU Ha KOXHY 3 JBOX KOOpPJMHATHUX OCeH
JOpiBHIOBaJIa HYIIO 1 100 anredOpaidyHa cyma iX MOMEHTIB BIJTHOCHO JOBIJIBHO
BUOpaHOi TOUKH (IIEHTPA) TEXK TOPIBHIOBAIA HYIIIO.

Jpyra ¢opma piBHsiHb piBHOBaru. Teopema. J[ns piBHOBaru BUIBHOTO
TBEP/IOTO TiJIa MiJ AI€I0 JOBUIHHOI MIIOCKOT CHCTEMU CHIT HEOOX1THO 1 IOCTaTHBO, 1100
anreOpaiuHa cyma TMPOEKIH yCiX CHJI Ii€i CUCTEMH Ha JOBLILHO BHOpaHy BICh
JOpIBHIOBAJIA HYJIIO 1 00 anredpaiyHa cyma iX MOMEHTIB BITHOCHO JBOX JOBIIBHUX
TOYOK, 110 HE JIEKATh HAa OAHIM MEPHEHIUKYJSAPI A0 €T OCI, TAKOXK TOPIBHIOBAIN
HYJII0, TOOTO

n n

SFo=0 YML(F)=0 DM, (F)=0

i1 i1 (12)
JoBeneHHss HEOOXiMHOCTI. Tak SK TIJIO 3HAXOAUTHCS y PIBHOBA3i, TO CyMma
MPOEKINN yCiX CUJT Ha OYyb - SIKY BICh 1 CyMa iX MOMEHTIB BiJHOCHO JOBUIHHOI TOUKHU
IUIOIIMHY, B SIKIM JIGKUTH JaHa CHUCTeMa CHJI, JOPIBHIOE HYJIO (IUB. OYATOK I[HOTO
naparpada).
JloBeneHHs 10CTaTHOCTI. JIOBOTMMO 11€ TTOI0KEHHS METOIOM BiJl POTHIICIKHOTO.
Skimo a8 1aHoi CUCTEMH CHJI BUKOHYEThCS TUIbKM JB1 ymoBu (12), TOOTO

S ML (F)=0, Y M,(F)=0

, TO TaKa cUCTeMa CWJI 3T1JIHO 3 1.2 naparpada 4.4 ne Oyae

3HAXOJMTHCS y PIBHOBa31, a Oy/ie MaTH PiBHOIIOTY F i , SIKa TPOXOAUTH OJHOYACHO
yepe3 Touky 4 1 B (jiHis [ii Takoi piBHOA1F0YOI MOBHUHHA CITIBIAJIATH 3 TpsiMot0 AB
). OTxe, akmo Bick X Oyna 6 HanpsMiieHa MEPIEHIUKYISIPHO 10 mpsamoi 4B 1o

ZFix:O
abo = , 1 mepme piBHsHHA (12) Oyme BHCHOBKOM 3 BHpPa3iB

D MA(F)=0 > M(F)=0 ,
= 1= . Alle Tak K y HallOMy BUNAJKY BiCh X MpPOBEICHA HE
NEPICHANKYJIIPHO 10 mpsMoi 4B, Tto mepmmii Bupa3 3 dopmyn (12) moxe Oytn

3aJ0BIILHUI TUTBKH TOI1, KOJH Fpion =0 , TOOTO KOJIM Ma€ MicCIle piBHOBaru Tija.
Tperss ¢opma piBHAHBL piBHOBaru. Teopema. /[ piBHOBAarM BUIBHOTO
TBEPJIOTO TiJIa M1 A€ JOBLIBHOI MIJIOCKOT CUCTEMH CHJI HEOOX1THO 1 JOCTaTHRO, 1100
anreOpaiyHi CyMHM MOMEHTIB YCIX CHJI Ii€] CUCTEMH BIJIHOCHO TPbOX JOBLIBHO
BUOpaHUX, aje He JIeKAaYnX Ha OJIHIM MPsAMIi, TOUOK TIOPIBHIOBAJIA HYJIIO, TOOTO

Zn:MA(Ei):O, Zn:MB(lfi)ZO, Zn:MC(IEi):O

=0

pieHX

Pi6H.

(13)
JoBenenns HeoOxiaHOCTi. Hexail T110 3HaX0AUTHCS y piBHOBA31, TO/I1 TOJIOBHHIMA
MOMEHT CHCTEMHU ChJI a0 CyMa MOMEHTIB yCiX ii CHJI BIIHOCHO Oynb - SIKOT TOUKU
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IJIONIMHY, B SIKIM Jli€ TaHa cUcTeMa Cui, Oyne JAOPIBHIOBATH HYJIO (IUB. TOYATOK
1I5OTO TIaparpada).
JoBeneHHs 1ocTaTHOCTI. SIKI0 3 TphoX YMOB (13) BUKOHYIOTHCS TUIBKH MEPII

Z M A(Ei) =0
1Ba, i Bci Tpu Touku 4 B, 1C nexate Ha oxmil npamiit. Toxi 3 BupasiB T 1
z M B (E) =0
i=1

BUTIKA€, IO 3TiAHO 3 TMaparpadoM. Taka cuUcTeMa CHJI He Oyje

F - M (F)=0
Me (Fpi) =0 a00, BUKOPUCTOBYIOUM TeopeMy BapunboHa, uzﬂ: ) :

Takum 4yumHOM, Tpers ymoBa Bupasy (13) € BHUCHOBKOM mepmux JBOX. Alle

ockinbku Touka A B, i C He nexaTe Ha OfHINA NpAMIiH, TO PiBHOAIIOYA ILIOCKOT
CHUCTEMH CHJI TIOBUHHA JIOPiBHIOBATH HYJO. OTKe, MPU BUKOHAHHI YCIX TPHOX YMOB
(13) mae miciie piBHOBara Tijia.

Criz 3ayBayKUTH, IO JUIS TBEPJIOTO TLIA, SIKE 3HAXOAUTHCS Y PIBHOBA3I i1 JIIE€I0
JOBUIbHOI TIJIOCKOI CHCTEMH CHJI, MOXKHA CKJIACTH HE OLIbIIe TPhOX HE3AICKHHUX
pIBHSHb PIBHOBArHU.

OkpeMuM BUINAJKOM JIOBUIHHOI IJIOCKOI CUCTEMHU CUJI € CHCTEMa MapajieIbHUX

cui. CHUCTEMOIO MapaJIEIbHUX CUIT
Ya HA3UBAETHCS CYKYITHICTh CHJL, JT1HI1
T SIKUX TIapajiesibHi MK c00010.

Hexan {Fu Foveess Fn}-
CUCTEMa TapajeIbHUX CHUJ Ha
mwiomuHl. Kopuctyrouncs Tum,
[0 KOOpPAWMHATHI OCl MOXKHA
pO3TalllOBYBaTH  Ha  IUIOLIMHI
JOBIJILHO, HAMPABUMO BICh TaKUM
yuHOM, 100  BoHa  OyJa
NepPHeHANKYJIIpHA  JIHIIM il
CUCTEMHU TapajelIbHUX CUJI, a BiCh
Y - im mapanensHa (puc. 5). Toxai
niepiie 3 piBHAHG (11) IepeTBOPUTHCSA Y TOTOXKHICTD, a IBA OCTAHHIX PIBHSIHB OyIyTh
SBJIATH COOOI0 Tepiy GopMy piBHSHB PIBHOBArM CUCTEMH MapaelbHUX CUJT:

n n
ZFiy =0 ZMB(E)ZO
=] , i1 (14)

TakuM YHHOM, J1J1 pIBHOBAry BIILHOTO TBEPOTO TJIA i 1€10 TIJIOCKOT CUCTEMU
napajeabHUX CHJI HEOOX1THO 1 JOCTaTHRO, 00 anredpaiuyHa cyma yCix CHJI CUCTEMU
JOpIBHIOBaJIa HYIIO 1 100 anredOpaidyHa cyma iX MOMEHTIB BIJTHOCHO JOBIJIBHO
BUOpaHOi TOUKK B Takok JOpiBHIOBAJIA HYJIIO.

Hpyry dopmy yMOB piBHOBaru Hjisi CUCTEMHU TMapalieTbHUX CHJI OJIEPKYEMO 3
piBHsHB (12) a6o (13):

v

Puc. 5
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"M, (F)=0, M, (F)=0
DML (F) =0, M, (F) )

Otxe, mjsg pIBHOBaru BUIBHOTO TBEPAOrO TiJIa TMiJ M€K0 TUIOCKOI CHCTEMHU
napajeabHUX CHUJI HEOOX1JIHO 1 JOCTAaTHBO, 00 ajaredpaiuHi CyMH MOMEHTIB yCiX CHJI
BIJIHOCHO JIBOX JOBIIbHO BHOpAaHUX TOYOK, SKI HE JIeKaTb Ha OJHIM MpsAMIi,
napajenbHId 0 JIHIN A1l CHJI, TOPIBHIOBAIA HYJIIO.



