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VYpaBHeHHs GanaHca IPON3BOJILHOI BETMUYNHBI B HHTETPATBHOH 1

i epeHnnanpHoi popmax.

YpaBHeHHe Hepa3pBIBHOCTH — YaCTHBIH Cllydail ypaBHEHHIT OanaHca.

[110THOCTH MOJIHOTO NOTOKA MPOU3BOJILHOM BEJIMUUHBL.

MHOrOKOMITIOHEHTHBII KOHTHHYYM.

VYpaBHeHHs1 OanaHca KOMIOHEHTOB B Pa3INYHBIX opMax.

VcTouHnK B ypaBHEHHSIX OajlaHCa KOMIIOHEHTOB BCJIE/ICTBHE XUMHUUECKHX PEaKIUid.
DKBHBAJICHTHOCTh CYMMBI YpaBHEHHUH OajlaHca KOMIIOHEHTOB YPaBHEHHIO
HEpa3pbIBHOCTH.

VYpaBHeHHe (anaHca KOMIIOHEHTA B CyOCTaHIMOHATIBHOIH (hopMe, 3alMcaHHOe depes3
MAacCOBbIE JONU.

VYpaBHeHHe OanaHca HMITYIIbca. YpaBHeHHe ABIKeHHs B popme Komm.

IoTok umIynbca ¥ IPOU3BOJICTBO UMITYIIbCA.

YpaBHeHUs JBIKEHUSA B [IPEACTaBICHUY Diiiepa.

YpaBHeHME JBIDKEHHUS JUI MHOTOKOMIIOHEHTHOI'O KOHTHHYyMa.

VYpaBHeHHs OanaHca MEXaHNYECKOIO MOMEHTa KOJIMYECTBA IBUYKCHHS

YpaBHeHus 6anaHca Npon3BOSIbHOWN BEeNTUYNHDI
B UHTerpanbHoun u aucddepeHumnanbHomn opmax

IMycts B=B(M) — npou3BoNEHas [OJIeBast BEIMYMHA (Macca, KOMIIOHEHTa BEKTOpa
CKOPOCTH, SHEPrus ...),
b — cooTBeTCTBYIOIAs yleNbHAS BEIHINHA (OTHOCAIIASCS K €IMHHUIE MacChl)
B — pacnpenenena B o6seme V.
Macce KOMIIOHEHTa 71 COOTBETCTBYET INIOTHOCTH Macchl (13J12)
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[NonHoe n3MeHeHue NPOU3BOIBLHON IOIEBOM BEIUUUHBI

d
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MOYET OBITh BBI3BAHO JABYMs [IpUINHAMU! 1.moTokoM BeMYUHEBI B BHYTPb o0beMa U U3 HEro
Yepe3 NOBEPXHOCTH Q, OrpaHUYUBAIONLYIO 3TOT 06’beM; 2.yMeHI>HIeHI/I€M WU YyBEJIIMUCHUEM

3TOW BEJTUYMHBI BHYTpHU o0beMa BCJIC/ICTBUC HAJIMYUA UCTOUYHUKOB U CTOKOB

OTH /1Ba IONOXKEHMS JAIOT JIBa BHA YpaBHEHHIT OaaHca: B JIOKAJIBHOH U
cyOCTaHIIMOHAIBEHON (opme

IMycrb 00beM HOKOUTCSI OTHOCHTENIBHO BHENIHEH (DHIepoBoii) CHCTEMbI KOOPAUHAT
(Cucrema koOpAMHAT HaOIIOATENS)

d opb
=2 pbav, = Ifdv (@)
dt.[p 0= ) o 4o
"o "o

O6veMm  dVjy =dxjdxydx; He MEHSET NOJIOXKEHHS B 3TOH CHCTEMe KOOpIUHAT

HHTEeHCMBHOCTH IepeHoca TTOJICBOW BEJIMYHMHBI B B 3TOU CHUCTEME KoopJMHaT (I/IJ'II/I
JIOKaJIbHas IJIOTHOCTH ITOTOKA Be.]'II/I'{I/IHI:J) Jg = pbvb (3)

IycTh 6;, - WIOTHOCTH BHYTPEHHHX UCTOYHUKOB M CTOKOB BEJIMYUHEI B
Torza Ha ocHOBE IBYX C()OPMYIHPOBAHHBIX ITONOXKEHHUI 3aIINIIEM:

ab

o == f‘lgdgo + chd% 4)
Yo Qg 4

dQ - BEKTOPHBIII 2JIEMEHT [IOBEPXHOCTH, OrPaHUYMBAIOLICH 00bEM

CHpaBeZ[J'II/IBOCTL 9TOro ypaBHCHHUS HEJIb3s NMPOBEPUTH HEIIOCPEACTBEHHO HU JJIsA OHHOﬁ
BCJIMYUHBI; HEJIB34 JOKa3aTh WIN OIIPOBEPIrHYTH

C nomomibto Teopemsl Maycca-OcTporpaackoro NoBepXHOCTHbIH uHTErpan B (3) MoxeM
mpeoOpa3oBaTh B OOBEMHBIIH

§J2d90 - J.VJ,?dVO; Vew=dive.

Qg Vo
Cobupaem Bce J’ opb +v-30 o \dvh =0 — . (rakkax obseM ¥,
ciaraeMsble: ot b= "b |70 — MPOHU3BOJIBHBIN )
Yo
opb
Jloxanbuas popma muddepenunanshoro | PO | o Jg =3 ) Jg = pbv,
ypaBHeHHs OanaHca ot
0 0 0

B nekapToBoii cucremMe KOOpIMHAT: apb + 0Jpx + an)i + Wpz =0

ot ox oy oz
[pumep - 3aKOH COXPAHEHHUS MACChI: B=m b=1 J0= pv  6,=0
(JIOKaIbHOE ypaBHCHHE
HETPEPBIBHOCTH WITH HEPAa3PhIBHOCTH ) P

3
Liv.pv=0 6
ar pv (6)

B nexaproBoii cucTeMe KOOpAUHAT: @ +% + % Vy 4 opv, -0
o Ox oy 0z




Ecnu _sneMeHT o0beMa JIBIXKETCS OTHOCHTEILHO BEIOPAHHOH CHCTEMBI KOOP/UHAT, B
aneMeHTe o0beMa d )/ Bcer/ia HaXOIUTCS OJMH M TOT JK€ DIIEMEHT Macchl (Wwin yactuna) dM

I[.Hﬂ HpOPI3B0.]'IBHOfI BEJIMYHHBI B BBEJIeM Cy6CTaHIII/IOHaJ'H)Hy}O IJIOTHOCTD IIOTOKa

ch — Jg _ pbv — pbvb — pbv = pb(vb - V) (7)

TaK KaK JJICMCHT dV BCC BpeMﬂ 3aI10JIHCH OAHUM U TEM K€ BCIICCTBOM, TO
d db .
=Y Nopav=|pLav=\pbav ©®
dt.[ P ,[ P dt .[ P
14 V V

To ectb, cyOcTanoHaIbHOE U dhepeHIpoBaHNe NeCTBYET TONBKO Ha BETMYHMHY b .
DTO aHAJIOTUYHO TOMY, 4TO B ypaBHeHHsIX [ nO0ca, 3aIiCcaHHbIX BOIb TPAeKTOPUH
JIBI)KEHUS IIEHTPa Macc, MBI «CMEJIO» BEIHOCUM P 32 3HAaK HOJHOH NPOM3BOIHOM.
IMokaxkeM cIipaBeITMBOCTb 3TOrO PaBEHCTBA!

ijpdezj b gy s ob L ay j B pay 10 1 pbv vay
dt dt dt dt dt
14 14

=J[pdb+b(d+bv vﬂdV p@dV
7 dt d 7 dt

C STHM HHTErpalbHBIM 3aKOHOM ) .
TIOCTYITHM TaK¥KE KaK C Ipde = _§Jb dQ+ I(’de ©
TIPEIBLTYITIM % o) v

CyOcTaHIMOHATEHOE

: -
ypaBHeHHe Gananca pb+V-Jy =c;, | (10)

Tak Kak p:%+va, TO %:p—va uus3 (6) umeem: P—vVVp+V-pv=0
t t

_4p

Win p+pV-v=0 a1y - =
dt

cyOcraHuoHanpHas GopMa ypaBHEHHs] Hepa3phIBHOCTH

IInomnocmos 10KkanbHo20 (NOIHO20) NOMOKA NPOU3EONbHOU ETUYUHB! HE CBOJUTCS K
KOHBCKTHBHOMY MOTOKY M COJICPKHUT €Il OJHY YacTh — () y3HOHHBIN KOHTYKTUBHBIH )
MOTOK (, TEIJIOBOM MOTOK U T.JI.

J, =pbv+I,° (12)

olpb .
(gt ) =-V ~(pbv +J,f )+ 63 (5,a) - nokanbHas popma

op
+V.pv=0
ot P

Dmo — 3aKon coxpanenus maccol 6
. 08YX paznuuHsLX hopmax
p+pV-v=0

ITo anamoruu MOXXHO YTBEPKAATh, YTO BEJIMYMHA B COXpaHsETCs, €CIIU BBIITOIHAOTCA
COOTHOLICHUA :

aithrv J,=0  (13)
1501071 —
Gb:O

%wa,ﬁ:o (14)

opb
[TokaxceM cripaBeIIMBOCTH COOTHOILICHUS pb— pt +V-pbv (15)
T.x b_%JrVVb , TO pb:p{ab+VVb}_b8p_b3p:
ot ot ot ot

opb op
=——+pvVb—-b—+bV-pv-bV.pv=
o P o VP P

8ptb+v pbv — b(aa +V. pvj

Bripakenue B ckoOkax =0 B CHIIy ypaBHEHHUS HEPa3pHIBHOCTH.
Bepxnuit unoexc «c» oanee onyckaem

MHOroKOMMOHEHTHbI KOHTUHYYM

Ilycte B=M), , Torma bzpfk,J;?:ngkak, op =y
p

JI0KaJIbHOe
Pk +V- Jk ofs k=1,2,..,n (16) ypaBHeHHe
o fagaHca

JlokanbHblii OTOK BKIOUAET B Ce0st AMBPY3MOHHBIA J;, 1 KOHBEKTHBHBIH IOTOK p, v
0
Ji =Pk (Ve =V)+ppv=ppwi +ppv=J; +ppv (17)
CyOcTaHIOHATBHBIC YpaBHEHNs OajlaHca MacChl IMEIOT BHJ
PPV vV, =0, (19

Y TIOJY4YaroTCsl U3 odmero ypasHeHus 6ananca (10) win u3 (16) ¢ momMonipto
ypasHeHwus (17).

JeiCTBHTCIBHO, T.K. 5 — Pk aﬂ:pk,v.vpk
ot Ot
Ioxncrasum 310 B (16): Pk v Jk Pr—V-Vpp +V ppvy =
ot

=Pp = V-Vpr +V ppvi —piVV+piVv=
=P +PkV VHV PV —PrV) =P + PV - V+V - (ppwy) =
=py+p;V-v+V-J, = Hmeem pasencrso (16)




ECJ'II/I B CUCTCMEC r[porreKaer T XUMHUYCCKHUX peaKlIPIﬁ, TO
r
O = kaimk(Pi (19)
i=1

I[J'IH KaXKI0i peaKkiuu CIipaBeJIMBO CTEXUOMETPHUIECKOE COOTHOILICHUE
n

D v =0, k=12umr  (20)
k=1
ITo onpeneneHuto, crexuoMeTprueckie Ko3(GOULHEHTHI IOI0KHUTENbHbI, SCIH
OHU OTHOCSTCS K IIPOYKTaM.
B ciydae enuncTBeHHON peaknun BMecTo (19), (20) nmeem
n
OF = Vi, zvkmk =0 @y
k=1
Ipumep:
24+B=C, C=4,B;

vyg=-2,vg=-Lvec=1

Ipocymmupyem ypaBHeHus Gananca (16) mo BceM KOMIOHEHTaM:

n n
Z(%+V~J2):ka
k=1

k=1

Zn:(”k = Zn:ivikmk% =Zr:(pizn:vikmk =0

k=1 k=1 i=1 =l k=1

a n n
5291( +V'Z(Jk +ppv)=0
k=1 k=1
n n n
Tk Zpk=p,~,J2=Jk +PiVs ZJk=0, Zv.kaEva
k=1 k=1 k=1

TO CyMMa JIOKaJIbHbIX ypaBHeHI/Iﬁ OajlaHca KOMITOHEHTOB KBHBaJICHTHA
YPaBHECHHIO HEPA3PBIBHOCTU

op
—+V.pv=0
ot P

YpaBHeHHE HEPa3phIBHOCTH €CTh CIIECTBHE 3aKOHA COXPAHEHUS MACChI, HO 3aKOHA
COXPaHEHUsI UHIMBUIYaIbHOIO KOMIIOHEHTA HE CYILECTBYET: KOMIIOHEHTBI B CHCTEME C
XHMHYeCKOii peakuuei He coxpaHsoTcs!

ypaBHeHI/Ie OasyaHca Macchl yZ[O6HO 3allUCbIBATh 4€PE3 MACCOBLIE N0JIU

dpy _ d(Cyp) dp  dG C
=—ft=—2=Cr—+p—==Cip+pC
de di Kap TP gy KPP

[oncraBum B (18):
Cip+pCr+CipV-v+V I, =pCp + Ci(p+pV-v)+V-J; =

:ka +V'Jk =y

160

pCr+V-(pCrwy )=y  (22)

CpaBumm ¢ (16):  pg +piV-v+V-Jp =0

YPaBHeH ua 6anaHca mMnynbca

Myctb: V - HEKOTOPbLIV MHAMBUAYAINbHbIV (BblAENEHHbIN) 06beM, ABVXYLLMACS
CO CKOPOCTbIO V

pV - UMNYNbC eAMHULbLI Obbema

II= IpvdV - IMNYSbC BbIAENEHHOro obbema

4
[MokoopauHaTHO: IT; = IpvidV

14

PesynbTupytoLlas cuna,
F=F +F ,El.el7|CTByPOLLI,af| Ha
VHAMBMAYaNbHbIN 06bEM

B cooTBETCTBUM CO BTOPLIM 3aKOHOM HbloTOHa, U3MeHeHue 8 eQUHUYY 8peMeHU
nonHoe2o ummnysbca GomKHO 6bImb pagHO pe3ynbmupyrouwell ecex cusn

dIl Vv s
—=F +F
ar (1




1.B cooTBeTCTBUM C NpaBunom anddepeHLMpoBaHms No NOABUXKHOMY 06beMy

(5-v cnang)
dHi dV:I(dpvl . )dV:
dt dt
v v
dv; J‘ av;
Lty V-v||dV=|p—tdV 2
Jlo GG o [o5 @
4 v
0
2. Nyctb 7 - «HaNPsKEHHOCTb» MAcCOBbIX CUIT
7= [erar 3)

14

3. PesynbTupytoLas noBepxHOCTHas curna CocTouT M3 Cun, AeACTBYIOLLMX CO
CTOPOHbI UCKIMOYEHHOrO 06bema

dp" =-c"d4 BbigeneHHas
anemeHTapHas

nnolaaka

BekTop HanpsikeHun,
OeiCcTBYOLLNIA B
nornepeYyHoM CeveHnu

PesynbTupyloLlas noBepxHOCTHas cuna (no BCeM MrioLaakam):

IFSdV :Idp” = —Ic”dA

V A A

IFl-SdV = —Icl”dA = —J‘clknde
V A A dAk

nnn nokoopanHaTHoO

oy ~ KomroHeHTa TeHsopa HanpskeHUn npeacTaenaer cobon cuny,
OENCTBYIOLLYIO B HarnpaBneHUn i Ha eAMHWUYHYI0 NIoLaaky,
nepneHanKynspHyto ocu k

Mo Teopeme Maycca-OcTporaackoro:

IFI-SdV:—I dd = j ik gy @)
V

A

Fs = %ok Ezﬁzv,q
6xk (k) 6xk

Cobupaem Bce cnaraemble:

J‘( davi sz aG’deV:O
Xk

4
0
=of +TE - (8)
O
unu
B BEKTOPHOW dhopme av_ pv=pf/ +V. (6)

dt
ObbemMHas

[MoBepxHOCTHast
cuna

cuna

3710 1 ecTb ypasHeHue banaHca umMnysibca 8 cy6cmaHyuoHanbHOU ¢opme,
coBrnagatollee no hopme ¢ ypaBHEHUEM ABXKEHMUS, npuHagnexaiumm Kowww; (6)
€CTb 3aKOH HbloTOHa Anst egMHUYHOro 06bema CrnoLIHOW cpeabl

MoTok umnynsca Jimp =—C

v
MNpon3soacTBO Simp =Pf
UMnynsca

YpaeHeHue dsuxeHusi 8 sIokanbHOU ¢ghopme nerko nonyyaercs u3 (5) unu
(6), ecnm y4ecTb, 4TO
dv; 0v;

i aVi
= Vk —
dt ot Oxy,

XapakTepusyeT pa3audue
CKOPOCTEH B pa3HbIX TOUKaX B
UKCUPOBaHHBI MOMEHT BPEMECHU

XapakTepusyeT U3MEHEHUE
CKOPOCTH CpeJibl B (PUKCHPOBAHHOI
TOUKE [IPOCTPAHCTBA

ov; v, v, 0o ov; ov 0
—t 4 — | = S 4 — 1t _v. 7k
P( o Tk kaj ofi . L Rl o, + oy

(o +pvivi)=pf (7)

ov
B BeKTOpHO# (hopMe MOXKEM 3aIUcaTh: P(E - VVV) +V-(-o+pvv)= pf”

Cku1aibIBaeM nocJjieaHee ¢ 6( V)
ypaBHeHHEM Hepa3pbIBHOCTH (6), ApY) +V. (— o+ pvv) = pr (8)
YMHOKeHHBIM HA BEKTOP CKOPOCTH ot

OT0 ecTb ypasHeHus1 O8uxkeHusi crislowHol cpedbl 8 npedcmaessieHuu dlinepa
(HO He = ypaBHeHVsIM Juinepa) unu B nokansHou popme

"p JoKarnbHasaA NoTHOCTb

b 0
5+V~pv=0 (6) Jimp ==C+PVW  notoka umnynsca




@usuyeckull CMbICIT 3MO20 YypasHEHUSsI U K&XJOro ero crnaraeMoro CTaHoBUTCS
Bonee o4eBNOHbLIM, €CMM PACCMOTPETb HE MHAMBUAYAarbHbIN, @ (OUKCUPOBAHHbIN
ob6bem cpeabl

X3
O3] ag Ot A
An !
Wl DN (04,
1
R%) qi1 | p—
‘xl -l----4¢ Gll‘xl-%—Axl
N
1 1
1414 (¢
(34 31){3 13\x3 X
CkopocTb CkopocTb CkopocTb Cymma cun,
N3MEHEHUSI _ | noctynnexus oTBOAA [OEeNCTBYOLLMX
KOnuyecTBa KonuyecTBa KonuyecTBa * | Ha anemeHT
OBUXEHWS! OBWXKEHWs! OBUXEHWS! obbema

YepHsk B.I'., CyeTuH N.E. MexaHunka cnnowwHbIX cpeq,
M.: PUSMATIINT, . — 2006. — 352 C.

MHOroKoMmnoOHeHTHbIN KOHTUHYYM

[1na KaXAOTro KOMMNOHeHTa Cpeabl
(KOHTUHYYMa) MBI MOXeM 3anucathb
noao6Hoe ypasHeHUe:

BHELLHAA cuna,
JAeiCTByloLLaa Ha eanHuLy
Macchbl ro KOHTUHyyma

d(k )v

k -V-o, =p,F; +kak* BHYTPEHHSSA

()Y

cuna,
nosiBnsioLLascs
ecTb cybcTaHuMoHanbHast €CTb TEH30p
n3-3a HanuM4us
npov3sogHas no BpemeHu, HanpskeHns
Apyrux
OTHOCALWAsACH K k-My k-ro KOHTUHyymMa
KOMIMOHEHTOB

KOMMOHEHTY cpeabl

O6bwee ypaBHeHre 6anaHca umnynbca (6) byaeTt cnpaBeanmneo 1 B 3TOM

Cnyhlae, €CINUN NPUHATL: n n
-1
F=p E Py = E CrFy (10)
k=1 k=1

G} - UCTOYHMKN KOMMOHEHTOB U
O'ZZ(O'k +pkaWk) (11)
Wi - M dy3MOHHbIE CKOPOCTH =y
n
* !
Z(Pka +Gka)=0 (12)
k=1

CI’\pGBe.EU'IVIBOCTb 3TOro yTBepXaeHUsa MOXHO Nokasatb,
NOonNb3yaCb ONepaToOpHLIMU COOTHOLLEHUIMU

(k)

d BZ(aéj +Vk'VB
dt o),
ﬁ:(aé) +v-VB
dt \ot),

Vi .VB €CTb Mepa N3MeHeHns noneson BenmunHbl B BCNeacTBUE KOHBEKL UM
k-ro KOMMoOHeHTa co CKOPOCTbIO Vv,

BbluTeM 13 NepBoro onepaTopHOro ypasHeHUs BTOPOe:
aB d%p

————=w;-VB 13
dt dt Wk (13)

Ecnuv noa BennunHomn B noHMmaTb KOMMOHEHTY BEKTOpa CKOPOCTU K-Io KOHTUHYYyMa

B=viq @=123

4 k)
—_— dIVk =V +(Wi V)i, k=12,.,n NOACTaBUAM B (9):
d(k)Vk * . *
Pe— =V-op =piF tpeF (9) — PiVi +(pWi - V)Vi =V -0f =i Fy +piFy
[ —

Takkak  pwp=Jp M V(v )=vi (V-3 )+ (I Vv, —

U3 y-i
OBMKEHUN K-X
KOMIMOHEHTOB

prvi +V-(op +vidp ) =Bt Fr +vi (VD) (14)

CyMMupyeM u ucrnosib3yem NMpuHyurn cynepno3uyuu :

Ouddeper- nogctaBum

n n n
uupyem no  pv :Zpkvk = zpkvk :P‘.'*'pvfzpkvk = s £(14)
BpeMeHu k=1 k=1 k=1

n

n n n n
P"’HLV*ZPka +V 'Z(*Gk +Vka)=ZPka +ZPka* +ka(V'Jk)
k=1 k=1 k=1 k=1

k=1
Tenepb Bocnonb3yemcs cy6CcTaHUMOHanNbHLIMN ypaBHeHUsIMU GanaHca macc

dp dp
Y =—pV-v n 716: _ v—-V.
dr P it o —prV-v=V-Ji

(noacTtaBnsieM B Nog4YEpPKHYTbIE Criaraemble) U COOTHOLLEHUSAMU (onpegeneHmsamu)

n n n
Wi =Vg—V, Ji =prWi :Pk(Vk —V)a ka =ZPka :zpk(vk *V)=0
k=1 k=1 k=1




Haxodum:

n

n
pV—(pV~v)v— Z(wk —ka~v—V~kavk +V'Z(*°'k +Vka):
k=1 - k=1

n

:Zn:kak +Zn:kak* +ka(V Jk)
k=1 k=1

k=1

(nogyepkHyTble cnaraemMble B3avMHO YHUUTOXAKOTCS )

n n n
ZJka = Zpk(vk ~V)Vi :ZPkaVk =
k=F— =l k=1

n n n
= Zpkwk(vk -v)+ ZPkaV = ZPkaWk-
k=1 k=1 k=1

=0
OKOH4YameJlbHO

n

n n
pyV+V: Z(— Of +PWEWy )| = ZPka +Z(PkFI: +0)ka)
k=1

k=1 k=1

p@EpV:pr+V«c

Yrto npu ycnosusax (10) — (12) cosnagaeT ¢ (6) dt

YpaBHeHue 6anaHca MOMEHTa KONn4yecTBa ABMXKEHUSA

JNekumsa 3: |
c=-p8+S=c"+8, P=*Go=*§(611+622+633), Sij = Gij ~ 008
1 0 0
B cBolo ouepenb: S=8%+8¢ 5=[0 1 o
0 0 1

s 1 o
Ssij :E(Sl] +Sji Sl} :S;i’ l’] _192’3

1

a PR

N U:_E(Sij_sji)s S,;f:—S;fl-, i,j=12,3
AHanornyHo 0 -5 S5
aHTUCUMMETPUYHOIA s7=| s¢ 0 —s¢

YacTu TeHsopa ; .

nedopmaumit =83 8§ 0

555 - 8¢ 5§, - St Sy - 5%
5= 232 2, g9= 312 ER - 122 21

aHmucummempuqula MmeH30p dKeueasiIeHMeH makK Ha3bieaeMoMy
akcuasibHOMYy 8eKmMopy ¢ KOMIOHeHmMmamu

St 83, 8§

YPaBHeHVIe 6anaHca MOMeHTa Konu4yecTBa ABUXEHUs

OnpegenvmMm MOMEHT KOnM4yecTBa ABUXKEHNSI OTHOCUTENbHO OnepoBon
CUCTEMbI KOOPAMHAT:
PA M’ =rxv

r: (xl,xz,X3)

YacTtHbiv cnyvan F=0 p? =pv=V.co (13)
t
YMHOXMM ypaBHEHVE OBWKEHUSA Ha I crieBa (BEKTOPHO):
dM .
L M=rxV-c Honpodyiime
nokazambo
Takkak |rxV.oc=V ~(r x 0.)+ ol - (14) cnpasednusocmo
pasencmea (14)

06 ji 05 9 CAMOCHOAMENbHO
wnn - Xi o T X = 7(xi6jk —xkcji)+ Ski ~Oik
Ox; Ox;  Ox;

(T.e. (14) — a10 TpU paBeHcTBa, i=1,2,3; cymMmMmnpoBaHue naet no j k)
ol —g=0 . eCnV TeH30p HanpskeHU - HeCUMMETPUYHBIIA

ol —g=28%#0, eCrnu TeH30p HaNPAXEHWUM - HECUMMETPUUHLIA!

3nech UCnoIb30BaHkl coorHotenus (J12, craiin 18 + JI3 u J14)

a a
0 G12—02] ©]3—03] 0 -5 5

O'—O'TZ =012+ 071 0 G3—03) =-2 Sél 0 —Sla =—2Sa
—013+03] —03+03) 0 -85 St 0
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pMer NNOTHOCTb KOHBEKTUBHOTO MOTOKA MEXaHNYeCcKoro MoMeHTa Konu4yectsa
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OyesudHO, YMO MIIOMHOCMb UCMOYHUKA MOMeHmMa Korudecmea O8UXKeHUS
pasHa Hyrnto moada u mosibko moeda, koeda meH30p HarnpskeHUl sensemcs
CUMMEeMmPUYHbIM, T.€. UMEET MECTO 3aKOH COXPaHEHMS BHyTPEHHEro MOMEHTa
KONMYECTBA [BWXKEHNS!, eCIU ¢! =g




