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Texkcr Jekmii
1. Teopema npo napaJejibHe NepeHeCeHHs CUJIN.

Teopema. Ycsky cuily, MPUKIAIECHY 10 TBEPAOrO Tijla, MOKHA TMEPEHOCHTH
napajiesbHo y Oynb - Ky Touky Tuia. [[mst Toro mo6 1i mis Ha Tijo HE 3MiHWIACH,
HEOOX1IHO 70 HBOTO MPUKIACTH Mapy 3 MOMEHTOM, PIBHUM MOMEHTY IOYaTKOBOI
CWJIHM BITHOCHO TOYKH, B SIKy BOHA TIEPEHOCUTHCHL.

JloBenenns. Hexait maemo cuiy F
IPUKIaAeHy 10 Tina y Touri A (puc. 1).
His i€l cumm He 3MIHUTBCS, SKIIO Yy

— JTOBUIBHIN TOYLI K MIPUKIIACTH
hF napaneibHO Cuii F JBi ypiBHOBa)KeHi
F" cuma F' 1 F", mpu4aoMy MOIyI yCiX CHII
K piBHi: F'=F"=F . Ockimsku {F',F"}~0,

TO 3TITHO 3 JIPYTrOI0 aKCiIOMOKO CTaTUKH
cucrema cun {F,F',F"} exBiBameHTHa
cuni F . Cucremy {F,F,F"} moxua
300pasuTH y BHUTIsAi cwm F' o, Ky
MOKHA PO3TJSIHYTH SIK CHJIy F , mapajienbHO MepeHeceHy ii MoYaTkoBOMY HAmpsiMi 3
TOoukd A y Touky K, i mapu (F,F"), MOMEHT sKOi JOpPiBHIOE MOMEHTY CHIHM F
BIJIHOCHO TOYKU K, B IKy CHJIa IEPEHECEHA:
M =M, (F) =+Fh 1)

Puc.1

ne h- miede uiei napwu.
ITapy (F,F"), Mo yTBOPIOETHCS IIPH NIEPEHECEHH] CHJIM 3 TOYKH A y TOUYKY K,
Ha3UBAETHCS IPUETHAHOIO MAPOIO.

2. IlpuBeeHHS MJIOCKOI CHCTEMH CHJI 10 IAHOT0 LEHTPY.

I'os10BHMII BEKTOPAOBUIBHOI MJIOCKOI CUCTEMM CHUJ — II€ TEOMETPUYHA Cyma
BCIX CHJI JIaHO1 CUCTEMH.

I'osi0BHUMIE MOMEHTIOBUIBHOI IUIOCKOI CHCTEMH CHJI BIJIHOCHO BHOpPaHOTO
IEHTPY — IIe anreOpaiyHa CymMa MOMEHTIB BCIX CHJI, BITHOCHO JAHOTO IIEHTPY 1 map
CHII.

Teopema npo npuBeIeHHA CUCTEMH CIJI 10 TAHOTO LEHTPY.

Teopema: bynp-sika cucrema cui, 10 i€ Ha aOCOMIOTHO TBEPAE TIJO, TPH
MPUBEICHH1 JI0 JOBIJILHO BUOPAHOTO IIEHTPY A 3aMIHIOETHCS OJIHIEIO CHIIOKO, PIBHOIO
TOJIOBHOMY BEKTOPY CHUCTEMH CHJI 1 IPUKIIAJEHOIO B IIEHTP1 NPUBEACHHS A, 1 OJHIEIO

Maporo 3 MOMEHTOM M4, pIBHUM TOJIOBHOMY MOMEHTY CUCTEMH CUJI BITHOCHO LEHTPY
A.

R
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PosrisiHeMO TBepjie Tio, Ha fKe Ji€ AOBiNbHA cucTeMma cui {F,,F,,...,F,}, mo
JeXaTh B OAHIN TUIONTUHI 1 MpuKIaaeHi y Toukax K, K,,...,K, BigmoBigHO. BizbMeMo
y I TUIONIMHI JT0BUIBHY TOuKy 0 1 mepeHeceMo 10 Hei yci Jairodi cuid (puc. 2, a).
Toni 3rimHo 3 Teopemoro IlyaHco, onepXuUMoO cucTeMy 301KHUX CHIT {Ifl’, F,... Ifn’}i
cucTeMy mpuemHaHuX map {(F,F"),(F,,F).....(F,,F/)} 3 Momentamu M,,M,,...,M,
piBHUMH MoOMeHTaM cun F,F,,...,F, BigHOCHO To4ku O : M,=M,(F) ,
M, =M, (F,),..., M, = My (F,).Ilpudomy

F=F.F,=F,..F =F. (2)

Ckmagemo yci 301kHI CuiIM, TpukiafgeHi y touui O 3a MpaBUJIOM CHIOBOTO

F+Fr. rF = F

OararokyTHuka. [lizcymkoBa cuna Oyne AopiBHIOBaTu: F,

20J

a00, BpaxoBytouu (4.2), 01epKUMO

£, =YF. (3)

2on
i=1

[ToTiM, BUKOPUCTOBYIOUM TEOpPEMY IMpO CKJIAJaHHSI Map, 3aMIHUMO YcCi
MIpUETHAHI TTApU OJHIEO0, JICKAYOIO Y TiH K€ TUIOIIMHI, MOMEHT SIKOi IOP1BHIOE
n
Mo =M, +M, +...+ M =M, (F,)+...+ Mc(F,) =D M (F). (4)
i=1
JloBUIbHA TOYKA TLIA, B SIKY MEPEHOCUTHCS MapayiesIbHO CaMHUM CO01 YCI CHIIH
CUCTEMH, HA3WBAETHCS IICHTPOM IPHUBEACHHS. BenmuumHa F,, piBHa N€OMETpPUYHIN

CyMi yCIX CHJ, JIIOYMX HA TIJ0, HA3UBAETHCS T'OJJOBHUM BEKTOPOM JAHOI CHCTEMHU.
Bennunna M, , piBHa anreOpaiyHiii CyMi MOMEHTIB YCIX CHJI, AIIOYUX Ha TUIO,

BIJIHOCHO IIEHTpA MPUBECHHS, HA3UBAETHCS TOJJOBHUM MOMEHTOM CHUCTEMH BITHOCHO
1bOTO 1eHTpa. Kopucryrouuces muMu TepMiHaMu, OfepKaHi BUINE Pe3yIbTaTH MOKHA
chopMmymtoBaT TakuM YuHOM. JIOBUIbHA TIJIOCKA CHCTEMa CHJI  CTaTUYHO
CKBIBJICHTHA CBOIO JI€F0: TOJJIOBHOMY BEKTOPY JIAaHOI CUCTEMH F,  , IPUKIIAJICHOMY Y

2on 9

IIEHTPI TPUBEJCHHS, 1 TOJIOBHOMY MOMEHTOBI M, BiJHOCHO IleHTpa mpuBeacHHS O
(puc. 2, 6).

Cuna F

CUCTEMY HE OJIHA, a pa30M 3 IPUEIHAHOO Napol0. 3 BU3HAYEHHS OJOBHOI'O BEKTOPA
BUTIKA€E, IO BIH HE 3MIHIOETHCS MPHU 3MIHI LIEHTpa MPUBEICHHS. [HIIMMU CIOBaMH,

SKIIO 3a LIEHTP MPUBEIEHHS OepyThCsA PI3HI TOYKM IUIOUIMHU, TO cuja F,,, piBHa

HE € PIBHOIIIOYOI0 JaHOI CHCTEMH CHJI, TaK SK BOHA 3aMIHIOE IO
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rOJIOBHOMY BEKTOPY, OyZie OflHa 1 Ta K, K 3a MOAYJIEM, TaK 1 32 HAIIPSIMOM.

BennunHa TOOBHOTO MOMEHTY 3aJICKUTh Bijl TIOJIOKEHHS IIEHTPA MPUBEICHHS
(mpu yMOBI, 1110 TOJIOBHUM BEKTOP HE JOPIBHIOE HYIIO), TaK K 13 3MIHOKO IIEHTpa
MPUBEJICHHS IUJIeYl CHJI JaHOI CUCTEMH, a OTXKe, 1 iX MOMEHTH MIiHSIOThCS, TOOTO
KOXKHIM TOYIll TUIONIMHU BIJMOBIJA€ TMEBHE 3HAYEHHS TOJOBHOTO MOMEHTY, TOMY
3a/1af0YM TOJIOBHUM MOMEHT, HEOOXIJHO BKa3aTH, BIJHOCHO SIKOIO IIEHTpa BIH
BUPaxyBaHUM.



Puc. 2

3HaueHHS F,, MOXe OyTH BH3HAYCHO SK aHATITHYHUM CIIOcOO0M 3a popMyIioro

(2.8), Tak 1 TEOMETPUYHUM IUISIXOM MOOYIOBH CHJIOBOTO OaraToOKyTHUKA. BennunHa
M, BH3Ha4YaeThCs 3a hopmysioro (4).

3. PiBHOAI0YA IJIOCKOI CHCTEMM CHJI.

Xaif Ha TBepje TiNO Ji€ JMOBiTbHA TMiOCKa cucTema cun {F,F,,...F} .

n

[IpuBenemMo naHy CUCTEMY A0 TOJOBHOIO BEKTOpa, MPHUKIAIACHOTO Yy JOBUIHHO

n
BuOpanomy 1eHTpi O: F, =>"F, i F0OJOBHOIO MOMEHTY, KHI Ma€ BiJHOCHO 1IbOIO
i=1

n
LIEHTpa MOMEHT piBHHH M, => M (F) . IloTim 300pasuMo TOJOBHMH MOMEHT
i=1

cucTeMd M, y BHTUIAAI apy CHI (ITO3HAYMMO iX yepe3 F i F'), B IKAX MOy PiBHI
MOJIYJIF0 TOJIOBHOTO BEKTOopa cuctemu, To0to F, , =F =F'. [{ng 11p0ro HeoOXiaHO
3MIHUTH TUIeYe 1€l mapu TaKuM YUHOM, 100 1I MOMEHT 30CTaBaBCsl PIBHUM M, .

CKOpHUCTaBIIUCHh THM, III0 Mapy MOXKHA SK
3aBrOJIHO TIEPEHOCUTH Yy TUIOMIMHI 11 Aii,
NPUKIAZAEMO OJHY 13 CKJIAJOBUX 1i CHI,
Hanpukiaan F', y mentpi O i HampaBUMO y
01K, mpoTHIICXKHIH 1ii BekTopaF,, (puc. 3).
Jlpyra cuiaa F , sika CKJIafa€ NpPUETHAHY
napy, NMoBUHHa OYyTH CIpPSIMOBaHAa TaKUM
YUHOM, MO0 3HAK 1I MOMEHTa BIJHOCHO
nentpa O 1 3HaK TOJOBHOIO MOMEHTa M

Pric. 3 cniBmaganyu (Ha puc. 3 BoHU gonaatHi). Tomi
riede 1i€ei mapu Oyzae TopiBHIOBATH
h=My/F,, =M,/F. (5)



Orke, 3aJaHa IJIOCKA CHCTEMa CUJI €KBiBaJdeHTHa cucteMmi F, i mapi (F,F’),
aJie TaK K Cuiid F, 1 F' ypiBHOBaKYIOTBCS, TO 3aJ[aHa CHCTEMa €KBIBAJICHTHA OJTHIM
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cuiai F, 10 MPOXOAWTH Yepe3 IEeHTpP MpHBeacHHS O, i, TAKMM YHHOM, I CHJIA €
PIBHOII0YOI0, PIBHOIO 3a MOAyJleM F, 1 CIpPSIMOBAaHOI TapajieIbHO TOJOBHOMY
BEKTOPY y TOM ke OIK:

Fpi@l-t = Feo,? = i I:i ' (6)
i=1

JoBenemo Temep TeopeMy IMIPO MOMEHT pPIBHOMIIOYOI, $Ka HAJICKUTh
¢dpaniy3bkoMy MexaHiky BapiHboHy.

Teopema.MoMeHT piBHO1104Y0T JTOBUIBHOI IIJIOCKOT CUCTEMHU CHJT BITHOCHO OYyIb
- JKOro ILEeHTpa (TOYKHM) JOPIBHIOE anreOdpaidyHiii cymMi MOMEHTIB YCIX CHJI €l
CHUCTEMH BIJTHOCHO TOTO K IICHTpA.

JoBeaennsi. Ha mifcTaBi BUKIJIaJICHOTO BUIIIE MAEMO: MOMEHT PiBHO1I0YO1 F

pisH 1
npukiaagaeHoi y Touui O, , BIJHOCHO IIeHTpa TNpuBeAcHHS O JIOPIBHIOE:
M 0 (IE )=F

TOJIOBHUM MOMEHTOM CHCTeMH CHJI BiHOCHO IieHTpa O. YpaxoByrouu Bupas (4),
OCTaTOYHO MAaEMO

o e -N (uB. puc. 3).3 apyroro 60Ky, 3 hopmyu (5) oueBuaHO, O M, €

Mo(F) = 3 Mo (F) ")

Teopemoro BapiHboHa HIMPOKO KOPUCTYIOTHCS TPH PIMICHHI PI3HUX 3a7ad
CTaTUKU.30KpeMa, 1i BUKOPUCTOBYIOTH MPU BU3HAYEHHI PIBHOJIIOYOI MapaielbHUX
cwi. CUJIM Ha3UBAIOTHCS MapalieIbHUMU, SKIIIO
ix JiHIT A1 mapanenabHi Mk co00ro.

3HanuaeMo piBHOAIIOUY JBOX

napajenbHux cuin F, 1 F,, ailounx Ha TBepje

Ti0 (puc. 4). Ha mizncrasi hopMynu MoIyib
TOJIOBHOTO BEKTOPA IUIOCKOT CUCTEMHU CHJI Ma€

n

, 2 2 .

BUTJIAN Feon = Feoyz,x + onn.y >, HE on.q.x :ZFiX !
i=1

n
F...=>F, . Kopucrytouncs TuM, 110
i=1

Puc. 4

KOOpAMHATHI OCl MOXHa pO3TalllOBYBaTH Yy
TUIONIMHI JTOBIJTBHO, CIIPSAMYEMO OCh X TaKUM
YUHOM, 100 BOHa Oyia MEpHeHAUKYISIpHOIO 10 JiHii mii cun F, 1 F,, a och y iMm
napajienpbHa. Tomai, ypaXxOBYIOUM, IO TOJOBHUK BEKTOP 3a MOJYJIEM JOPIBHIOE

n n
piBHOZIIOYIH, TIapanenbHuii i cupamMoBanuil y Toi xe Oik: » F, =0; > F =F +F,;
i1 =

Fpisu = O—i—(Z:Fiy)2 :ZFiy :F1+F2'
i=1 i=1

3anucaBIM MOTIM CyMy MOMEHTIB CHJI BITHOCHO Oyab - SIKOI TOYKH MPSIMOI
B,B, a0o ii mpoaoBXeHHs, 32 TeopeMoo BapiHboHa 3HAAEMO MOJOKEHHS JiHIT 1T



piBHOxitouoi F,, . IIpuilHABIIM 3a LEHTP MOMEHTIB TOYKY B, , MAaeMo:
Mg (F,..) =Mg (F)+Mg (F,), 3Binku, Tak six Mg (F) =0, (F, +F,)B,0=F,B,B,, abo
F,B,0=F,B,0 (8)

4. YMOBH piBHOBAar# JA0BiJIbHOI IJIOCKOI CMCTEMH CHJI.

Teopema. Jl;1s1 piBHOBard BUIBHOTO TBEPAOTO TUJIA MMiJ 1€ JTOBUIBHOI IJIOCKOT
CHUCTEMH CHJI HEOOX1JTHO 1 JOCTaTHBO, 11100 TOJIOBHUM BEKTOP 1 TOJIOBHUM MOMEHT ITi€i
CUCTEMH BITHOCHO JIOBIJIbHO BUOPAHOTO IIEHTPA (TOUKH) TOPIBHIOBAIUA HYJIIO, TOOTO

F,=0 M,=0. 9)

JloBeneHHs HeoOXiTHOCTI. [IpuBeeMo TOBUIbHY IJIOCKY CUCTEMY CHJI, 1 €10
SAKOi TBEpJAe TUIO 3HAXOJWTBCS Yy PIBHOBa3i, 10 TOJOBHOIO BeKkTopa F,

npukiagedoro y uedarpi O, i mapu (F,F') 3 MOMEHTOM M, , PIBHUM T'OJOBHOMY

MOMEHTY cucTeMH. [ Toro mob cucteMa 30DKHHX CHJI, MpUKIaAeHuX y 1eHTpi O,

Oyia ypiBHOBaKeHAa, HCOOXiJgHE BHUKOHAHHSA ymMoBH F, =0. Jlug Toro mob cyma

20N

MOMEHTIB NpPHUENHAHMX Tap JOpIBHIOBAJA HYJIIO, HEOOXIJHE BUKOHAHHS
yMOBU M, =0.

Takum 4YMHOM, I PIBHOBAard JOBIIBHOI TUIOCKOT CHCTEMH CHJ HEOOXITHE
OJTHOYaCHE BUKOHAHHS YMOB (9).
HoBenennst noctatHocti. Hexait ymoBu (9) BUKOHYIOThCSA Mg OyIb - SKOTO

neHTpa npuBeneHHs 0 Tima. AJe Tofi, OCKUTbKH F,, =0, JOBUIbHA CHCTEMa CHIT MOXKE
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OyTu mpuBeAeHa TUIbKHU JI0 Mapu 3 MOMEHTOM M, a Tak K M, =0, TO TBEpAE TLIO

3HAXOAUTHCS Y PIBHOBA3I.
Tenep po3risiHEMO aHANITHYHI YMOBH pIBHOBaru TBEPAOro TuIa, IO
3HAXOIUTHCS i JI€H0 JOBUILHOI IJIOCKOT CHCTEMU CHII, BUXOASMUHN 3 Bupasis (9).
Ilepma ¢opma piBHSHB piBHOBaru. Tak sik po3IJisIa€ThCs PIBHOBAra MjaoCcKoi
CHUCTEMHU CHJI, TO BHpa3 JJII MOIYJSI TOJOBHOTO BEKTOpa MOXKe OyTH 3amucaHoO Y
TaKOMY BUTJISIIIL:

(10)

JOPIBHIOE HYJIIO TUIBKU TOJII, KOJU OYIyTh

VYpaxoBytouun Bupas (4) i Te mo F

JIOPIBHIOBATH HYJIO 00WABa Horo ckjiaaoBi, Gopmyny (5) MOXKHA TepenucaTa y
TaKOMY BUTJISII:

SF, =0 YF, =0, Y M(F)=0. (11)

Bupasu (11) sBisitoTs c00010 pIBHSHHSI PIBHOBArd BIILHOTO TBEPJIOTO Tija i
T€10 TOBUTBHOT IIOCKOI cucTeMu cril. OTKe, IS pIBHOBArd BUTBHOTO TBEPJIOIO Tijla
1] T1€0 TOBUIBHOI MJIOCKOI CUCTEMHM CHJI HEOOX1HO 1 JOCTaTHRO, 1100 anredpaiyHa
CyMa TPOCKIIH yCiX CHJI Ili€l CUCTEMH Ha KOXHY 3 JBOX KOODJWHATHUX OCEeH



JOpiBHIOBaJIa HYMO 1 mo0 anreOpaidHa cyMa iX MOMEHTIB BIJHOCHO JOBIJIBHO
BUOpaHOT TOUKM (LIEHTpa) TEX JOPIBHIOBAIA HYIIIO.

Jpyra ¢opma piBHsiHb piBHOBaru. Teopema. [lnist piBHOBaru BUILHOTO TBEPAOTO
TiJIa TIJT €0 JOBUIBHOI IJIOCKOT CHCTEMH CHJT HEOOX1THO 1 JOCTAaTHRO, 00 anredpaiaHa
CyMma MPOEKINi yCiX CHII i€l CHCTEMH Ha JOBUILHO BUOpaHy BIiCh JIOPIBHIOBAIA HYJIIO 1
o6 anredpaiuHa cyma iX MOMEHTIB BIJTHOCHO JBOX JIOBUTBHHMX TOYOK, ITI0 HE JIeXKATh Ha
OJTHIM MEPIICHUKYIISIPI 10 1€l OC1, TAKOX JOPIBHIOBAIN HYJIIO, TOOTO

SR =00 YML(F) =0 M (F)=0. (12)

JoBeneHHs: HeoOXiMHOCTI. Tak sK TUIO 3HAXOIUTHCS Y PIBHOBA31, TO CyMa MPOEKIIiH
yCIX CHJI Ha OyJib - Ky BICh 1 CyMa 1IX MOMEHTIB BIJIHOCHO JIOBUIHHOI TOUKU TUIOIIMHU, B
SIKIN JIGKUTH JTaHA CUCTEMA CHJI, IOPIBHIOE HYJIIO (IMB. TIOYATOK 11bOTO naparpada).

JoBeneHHss  moctaTHOCTi.  J[OBOAMMO 1€ TOJIOKEHHS  METOJOM  BiJ
NPOTHJICKHOTO. SIKIIO /IS TaHOT CUCTEMH CHJI BUKOHYEThCS TUIbKH J1Bi yMoBH (12),

T00T0 Y M, (F)=0, D> M(F)=0, To Taka cucTeMa CHJI 3TiIHO 3 1.2 maparpada 4.4

i=1 i=1

He Oyje 3HaXOAUTHCS y piBHOBa3l, a OyJae maTu piBHOJII0uy F sIKa TIPOXOJIUTH

pisn. >
OJIHOYACHO 4epe3 TOUKY 4 1 B (JIiHis J1i Takoi pIBHOJII0YOI MOBUHHA CIIBIAJATH 3
npsiMor0 4B ). OTxke, sikimio Bick X Oyna 0 HampsmiieHa TEPHEHIUKYISIPHO 0

=0 abo Y F, =0, i mepme piBHsAHHA (12) Oylae BHCHOBKOM 3
i=1

npsiMmoi 4B, 1o F

pi6H.X

BUpa3iB » M,(F)=0 i > M (F)=0. Ane Tak AK y HamoOMy BHMNAJAKy Bich X

i=1 i=1
MIPOBE/ICHA HE MEPIEHIUKYJSPHO 0 MpsAMOi AB , TO mepiuuii Bupa3 3 gopmyin (12)
MOxe OyTH 3aJ0BUIBHMN TUIBKKM TOMi, Koiau F =0, TOOTO KOIM Mae Micie

pian.
pIBHOBaru Tijia.

Tperss ¢opma piBHsiHb piBHOBaru. Teopema. /i1 piBHOBaru BUIBHOTO
TBEPJOrO TUIA MiJ JI€I0 TOBLIBHOI TUIOCKOI CUCTEMH CHJI HEOOXIJHO 1 JOCTaTHBO,
100 anredpaiuHi CyMH MOMEHTIB yCiX CHJI LI€1 CUCTEMH BIIHOCHO TPhOX JOBUIBHO
BUOpaHUX, aje He JIeKaunX Ha OJIHINA MPsAMIi, TOUOK TOPIBHIOBAJIA HYIIIO, TOOTO

SM(F)=0 Y M (F)=0, Y M(F)=0. (13)

JoBenenns HeoOxiaHocTi. Hexail Tij10 3HaX0AUTHCS y pIBHOBA31, TO/1 TOJIOBHHIMA
MOMEHT CHUCTEMHU CHJI 200 CymMa MOMEHTIB YCIX ii CHJI BIJHOCHO Oy/b - SIKOI TOUKH
IUIONIMHM, B SIKIA /i€ JaHa cucTema cui, Oyle JOpIBHIOBATH HYJIIO (IUB. MOYATOK
1IbOTO Taparpada).

JoBenenHs moctaTHocTi. SIKMO 3 TphoX YMOB (13) BUKOHYIOTHCS TUIBKH TEPIITi

n —
JIBa, 1 BCl TpHU TOYKHU 4, B, 1C nexaTh Ha OfHIN npsimii. Toxi 3 BupasiB ZM A(F)=0
i=1

n
i > My (F)=0 BuTiKae, 0 3rigHO 3 HaparpadoM. Taka cucTeMa cul He Oyne
i=1
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3HAaXOJIMTHUCS y PIBHOBA31 1 JiHiA Aii ii pIBHOAIIOYOI CIIBMNAJAE 3 MPSMOIO AB , TOAI

M¢(F,,.) =0 abo, BuKopucToByroun TeopeMy Bapunbona, » M (F)=0.
i=1
Takum ymHOM, Tpers ymoBa Bupasy (13) € BUCHOBKOM mepumuX ABOX. Aje

OCKUJIBKM TOYKa A, B, 1 C HE JieKaThb Ha OJHIN MpsAMIN, TO PIBHOAIIOYA IUIOCKOI

pisH

CHUCTEMH CHWJI TTOBUHHA JOPIBHIOBATH HYIO. OTXKe, IPH BUKOHAHHI YCIX TPHOX YMOB
(13) mae Micuie piBHOBara Tija.

Crijz 3ayBayKUTH, 110 JIJIsE TBEPJOTO Tija, IKE 3HAXOUTHCS y PIBHOBA31 Mij JIE€I0
JTOBUTBHOI IIJIOCKOI CHCTEMH CHJI, MOXKHA CKJIACTH HE OUIbIIE TPhOX HE3aJICHKHHUX
PIBHSIHb PIBHOBAru.

OkpeMuM BUIIAJIKOM JIOBIIBHOI IJIOCKOI CHCTEMHU CHJI € CUCTEMa MapayieIbHUX

cuia. CucTteMor mapayielIbHUX CHII

Ya HA3UBAETHCS CYKYIHICTh CHJI, JIIHIi
T SIKUX TIapajiesibHi M1 co0010.

Hexaii {F,,F,,...,F,}- cuctema
napajieIbHUX CHUJ  Ha  IUIOIIMHI.
Kopucryrouunch THM, 110
KOOpJAMHATHI oci MO>KHA
pO3TalllOBYBaTH  Ha  IUIOIIMHI

JIOBUJIBHO, HAIpaBUMO BICh TaKUM

0 »X  YHHOM, o6 BOHA Oyna
NEepHeHANKYJIApHAa  JIHIAM 11l
Puc. 5 CHUCTEMH TApalelbHUX CHUII, 4 BiCh

Y - im mapanensHa (puc. 5). Tomi
nepie 3 piBHsIHb (11) mepeTBOpUTHCS Y TOTOXKHICTB, a ABA OCTAHHIX PIBHSAHb OyAYyTh
ABJISITH cO00I0 nepiry GopMy piBHSIHb PIBHOBAard CUCTEMH MapajelbHUX CHJI:

>R, =0, Y M, (F)=0 (14)

TakuM YWHOM, [Ji8 PIBHOBAard BUIBHOTO TBEPAOrO Tijla Mif JI€I0 IUIOCKOI
CHUCTEMH TapajeIbHUX CHJI HEOOXITHO 1 JOCTaTHBO, 100 anredpaiuHa cyma ycix CHII
CUCTEeMM JIOpIBHIOBAJIA HyII0 1 1100 anreOpaiuyHa cyma iX MOMEHTIB BiJIHOCHO
JOBUTHHO BHOPAHOT TOYKUA B TaKOX AOPIBHIOBAjA HYJIIO.

Hpyry ¢opmMy yMOB piBHOBaru Juisi CUCTEMH MapajelbHUX CHUJI OJEPKYEMO 3
piBHsHb (12) a6o (13):

iMA(E)zo, iMB(E):o (15)

Otxe, Mg piBHOBarm BUIBHOTO TBEPAOrO TUIA IMiJ JIEI0 IJIOCKOI CHUCTEMH
napayieIbHUX CHJI HEOOX1/THO 1 JOCTAaTHBO, 1100 ainreOpaiddi CyMU MOMEHTIB YCIX CHIT
BIJIHOCHO JBOX JOBIIRHO BHOpaHUX TOYOK, SIKI HE JIeKaThb Ha OJIHIM MpsAMIH,
napasenbHid 10 JIHIN Aii CUJl, JOPIBHIOBAIM HYJIIO.



