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Mexanuka cnaouHbvlx cpeo bonvuue ynpyeue oegpopmavuu

Hanp:aoicenue

= - - - -

npeocmagumenbHulil 00vem -
MUHHUMAaJIbHO BO3MOXHBINH 00BEM Tena, Jeghpopmanusn
KOTOpBIfI IHO3BOJIACT UCCJICOOBATH €TI0

HCKOTOPBIC 3aTaHHBIC CBOMCTBA



Hauanvnaa u mekywiaa kongpuzypauuu
B3aumnuvie 6azucot:

u: Ko — K .
0\‘ ; r; X I

r — )
V9
: : R, x Rk
7 ' R’L — J
r(q’) R(qz,t) Ja

gij =Tr;-rj, ¢g=det g
G/,;j = Rz . Rj, G = det Gij

R=r-+u

OcHoeHble TOKAIbHDBIC 0A3UCHL:

r; =0r/0¢, R;= 8R/3qi

Onepamopuvt I'amunomona:

V=r'9/0¢", V=R'0/0¢



I'paouenm mecma

F:(VR)T F:K/O_>K/

= | |
R=r+u m

F=(V({r+u) =Vr) +(Vu)' =I+h
Oopammnuulii zpaouenm mecma

F!=(vr)? F!=1I-h, h=(Vu)T
F'!=r;R V=F"1.V



Mepul oeghopmauuit u menzoput oegpopmauuii
Mepa oepopmauui Kowu-I puna:
C=F'.F, C=I1+Vu+(Vul+Vu: (Vu)?

Mepa oepopmauui Anoman3zu:

~ ~ ~

A=FT.F!1 A=I-Vu— (Vo) +vVu. (Vu)t

Cl=F1'1F1 A'=F.F' =&  (mepa Qunzepa)

Tenszopwl oepopmayuii :

E:%(C—I):%(FT° F—I)=%(Vu+(Vu)T+Vu- (Vu)")

~ 1 1 _T T | = = T T
E:§(I—A):§(I—F - F )—§(Vu—i-(Vu) — Vu- (Vu)")




Hneapuanmot mep oepopmauuii

I naenuvie UHeapuaHmosl MEeH3opa 2-20 paneca:

L(B)=1--B, L(B)= % (I2(B) — I(B?),  I5(B)=dctB
A - B’ — —T.. T, — CFY.  RP=FT . R =
ERE @_1--0_1 F . F) =1 F). F=F'..F=

:F..FT:(I.F)..FT:L.(F.FT)ZI..c]{):

HArxoouan
dV G

J=— == =VE(C) = LF) =X
dVO g



Ilpocmoi cosue

N st = tg «

r=xzi+ yj+ zk,
R=(xz+ sty)i+yj+ zk

V = (0/0x)i + (0/0y)j + (0/0z)k

F

C

E

(VR)T =1 + stij

F'-F=T1+st(ij+ji)+ (st)?j]

= (C-T)/2=

[(st)/2](1j + 1) + [(st)?/2]]]



Hocmynam Kowiu u men3op ucmuHHbIX HANPAIHCEHUT

PR,N\ N

- N p(R9_N)

p(R, N) — —p(R, _N)

p=N.-T=T7.N Ypaenenue oeusicenusn:

~

T — T V.- T+pf=pv



Tenzopwot nanpaxcenuu Iuona-Kupxzogha
P = P dS = Po ds
P=pdS=NdS-T

NdS- T=nds-(JF ' T)=n- Prds = pods

P,=J F~1. T nepeozo pooa (necummempuunutii)

~

V-Pr+pof=pov, V.- T+pt=pv

P, ;=JF ! . T.F 1 emopozo pooa (cummempuunsiit)



Ynpyzuii nomenyuan

OW¢(C)
0C

OWg(E)

Prr=2
7 9E

nm Pjrr=

,ZIJl}l HAYA/IbHO U30MPONHO20 mMamepuaiia.

We(11(C), I2(C), I3(C))

Oowan ghopma onpeodenarouieco ypasHenuA:

OWe(C) 5 W (11(C), Ir(C), 13(C))

Prr=2—5—= oC
_ 5 oWe 014 OWe 015 OWe 013 B
- oI; OC oI, OC ol; oC |
L [owe OWe We 4
—2[ a1, I+ o7, (Il(C)I—C)+ ol C ]

- CKaNAPHAA YYHKUUA MEH30PHO20 ap2ymMeHma

JTugpgpepenuuposanue ckanapuovix
Qyukyuit menzopnozo apzymenma:

da = 6(a’)r; + a’dr; =
= §(a;) r* + a; or'

OP(A)  9®(a't, a'?, ..., a%), .
oA daJ tilg
_9%(A) T
dP(A) = A 0A




Ynpyzuit nomenuuan (npumeput)

\
Homenyuan neo-I1yka:

W = Cl(Il — 3)

>. HecHcumaemoli mamepuai

Homenuyuan Mynu-Puenuna:
W=CI;—-3)+CI2—-3) _

W=C, (I —3—2InJ)+ D; (J —1)?

W =Ci(I1—3)+Cy(I; —3), Iomenyuan Ilenza-/lanoena:

W =16 (14H(©) - 3) + IR~ 1



Ilocmanoeka Kpaegoit 3a0auu

V- -T+ pf=0,
W (C) oW

_ —2J'F. — . FT
C=F' - F wm C:I+Vu+(VU)T+VU‘(Vu)T:
ulsu — u*7
_ N-Tlsp:p*.
S,US, =8




Bapuauuormaﬂ NOCMAaHO0BKA 3a0a4u

/+ pf)- dudV + /(N T—p*)- dudS, =0
1%

Sp

/N-T-éudSp: / N-T-dudS =
E ju - npoousvle pynkyuu

. Sp U Sy

:/N-T-csudszfv (T- du)dV =
S 1%

:V/(v T). fudv +V/(T..wu)dv.

Bapuauuonnoe ypasenenue Jlazpanoica:

/pf- oudV + /p*-5ud5p — 5u)dV:0

|4 Sp 1%



dell(ll(llOHHa}l NOCMAHOBKA 8 HAUAIbHOU Kond)uzypauuu

R=r+u =» Jdu = 90R

T--Véu=T--VSR=T--(F7.V§R) =
=T --(F1.6VR)=T - - (F 1. 6F)=(T-F1)..6F!
:(F_l-T)--éF:(F_l-T-F_T)--(FT-cSF):

1 1
:J—1PH-5(FT- SF + §F'. F):§J_1PU--6C.

v =JdVy  dS=Jsds,tme Jy=Jvn-C1.n Py =Jsp

1
/p()f- 5udV() + /p:p'5UdSp — 5 /PHéCdVO:O

M - OWe(C)
9C

Vo Sp Vo

§We(C) .. §C




BapuanuoHHas OCTaHOBKA KpaeBoi 3a71a4u
1
/pof- (511dV0 -+ /p:p . (5ud3p — 5 /PII5CdVO —0
Vo Sp Vo

OWe(C)
oC

SWe(C) = Wgcéc) e

P =2

C=I+Vu+(Vu!+Vu: (Vu)

U; - 3HaueHus B y3ie k

n m
k
u=2u 2 v P
k=1 j=1 () - @yuxuuu popmot B y3sie k
\jeM ) J-TO BJIEMEHTAa



KoHeuHO-371eMEHTHOE ITPOCTPAHCTBO

A A

-
b rccccacsaa

1
1
1
1
1
'
e

>
X=0 X X X3 X, Xg=1 X=0 X; X, X4
®OyHKUMSA Ha Hg, C HyNieBbIMM = BasuncHble pyHKLUMN Vi o
3HAYEHUSIMM Ha KOHLIaX (ronybbie) n nnHenHas
(ronybas), n annpokcuMaums KoMBunHaumMa N3 HMUX, KoTopas
3TOW (hyHKL MM OTpe3Kamu anmnpoKCUMMPYET UCKOMYIO
(kpacHas). dyHKUMIO (KpacHas).

AN




3amava: gedopmaliys o1 AeCTBUEM CUJIbI TSKECTH

Y

1.0 ;

0.8 1

0.6 1

0.4 1

0.2 1

0.0 1

0.0

0.2

0.4

0.6

0.8

1.0

u (x,y=0)=0
u,(x,y=0)=0

H=f WdVO—f pou-gdv > min

['paHuyHbIE YCIIOBUSA:

g=—gj, ug=guj=gu,

(1,(C)-2)+X (=1  w=u/n

~ W
W_
G G

1
2




