Jlekmuga 2

Ocunoswr OTO. 2.

YpaBHenus Jdiitnmreiina. JImHeapn3oBaHHuble ypaBHeHNs DilHINTEliHA T
rpaBUTALlMOHHbIE BOJIHBI. Te€H30p 3HEepPruu-uMIlyJjibca, aHTUIPABUATAIIMS



I[Torydyenne ypaBHeHuii DiiHIITeiiHA 13 Bapua-
OHHOT'O TIPUIUIIA

C?L(L’*ﬁ(l.@(l odna epasumauud — bes MATNEPUL.

JeticTBre HOMKHO OBITHL OOIMEKOBAPHMAHTHON BEJINYN-
HOTI.

1. XoTnm nMeTh ypaBpHeHusl BTOPOTO MOPAIKA A (.
2. YpaBHEHNd JOKHBLI OBITH JTUHEHHBIMI OTHOCHTE -
HO BTOPBIX MPONU3BOIHDBIX.

1. IIpocreiiniee aeiicTBUeE

S = —A/d“lx\/—g (2.1)
Guv — Guv + 59;;;/; 59 =7 (22)
det(g + 0g) = det[g(1 + ¢ 19g)] =
=detg-det(1+ g '0g) = g(1+Tr (g '6g)) =
9L+ g"0gu) =g+ g- 9" 09 = (2.3)
09 =9 9" 0gu (2.4)
! A ! L
0S5y = —A d iL’(S(\/ —g) = —5 d x\/ —gg" 5.(];;,:/

(25)

2. Bkaag ~ [ d'z\/—g f(R)

[Ipobiema: R 3aBUCUT OT BTOPBIX MTPOU3BOJIHBIX ¢ 10 I,
[Tosryanm Jin ypaBHEHHS BBITIE BTOPOTO MOpsiaKa’

S = /d“l:I;L(cp} o o) (2.6)

, (0L 0L , 0L
08 = [ d'z - 2 — ) dp =
o / "L(&p a@go’+8599” ) p =0
(2.7)

(2.8)

oL 0L 0L

dp Oy’ A"
— Ha4dUHad C BTOpOFO JIEHA BXO,ZLHT HpOHSBOrZLHbIe BLIC-
IIX HOpE[,ZLKOB.
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Ho ecm " pxomar B £ B xombunamnu o, To:

ANee") 4 S [(0ee")\ o (0ed")\
00 = 0 9 =0; 0 o =
(2.9)

NPpOU3BOOHBIX BBIIIIE 2-T0 MopdAaKa HE ITOJTydIaeTCAd.

R zaBucut or ¢’ wmMEHHO Tak.

jnz

Sp = —K/(f:r;\/—gR = —K/dd‘:r;\/—gg””R;w

(2.10)
6Sp = —K [ d*zé(y/—g)R =091
—K [ d*z\/=gR,.,09" | =55, (2.11)
—K [ d4.’I}\/—_gg!w(5R;.i.rz = 58’3
K 4 L
051 = _E/d /=g R g" g (2.12)




= f d'z\/=gR,.,09" (2.13)

Jyte=
5(g"g) =0 = g"8gn = —gindg™ |¢”  (2.14)
809" = —g"¢" 5g,\ = (2.15)
69" = —g"ong" | p= v [%18)
5g" = —g"Sgng™ (2.17)

05, = +K /rfjﬂfw —gR;wg”‘”ngstA =

+K / d*z\/=gR™3g,, (2.18)

05, = +K /d'ﬁ:ﬁ—g R™ 49, (2.19)

05, = —de’lzr:ﬁ/—gg“‘”éffw (2.20)

R vAp T = aj\rﬁp - a Fﬂ)& T FH lﬁﬁp I f;prg)l (221)
dR ., , = O\, — 3,00, +

+dTA 9 + DR OT9, — OTK.TC, — Tk 5T, {(2:22)
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nf)"l"':_:)i — TEH30pP, B OTINYNE OT Fi/\! (Mouemy?)

= a;\(farﬁjp) + 1 5{*;} — I, 8T%, — [$6TF —
Fi: (SFV}‘ a0 Far alﬂ.ﬂ}‘ + P'ﬁ,’kél L‘; =

- ap( F:j,x) pY
=R = (228

LAp

0R,, = VA(ST,,) — V,(0T},)

pais

(2.24)

59— /d zv/—g g™ [VA(6T},)
_ K [ d'zy/ =gV (g"6T,) —
_ K / diz/=gV(g" 6T, — g"oT7, ) =

1
. \v,,.A“ = 750U \/——gﬁﬂ}\ -
——K [ dvoy(g"eT), - 99T5,) =0 (229
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— TaK Kak MO MHTErPAJIOM TOJHAA JUBEPTEHI[NA .

653 =0 (2.26)




05 =089, + 0S5 =
A
_5 /d4f\/jg gﬂ'v(sg;w
K
d4L /—g;mRég”V
+ K/dd‘m\/—gR’”’(Sg},_,_y =
4 / Iy 1 1 A ny
(2.9%)
1 1
I wop T v 2 98
RY — 5" R = 52=7g (2.28)
1 1
R,u.u _ ig;wR QKAQ;W (229)
K noka neunssecrna/
Tlonga MaTepnum, TeH30pP 3Heprun-uMIIyJjibcCca
S=5\+Sgp+ S (2.30)
e = / d*z/—g L, (2.31)
1
§S,, = 5 / d*z/—g T, 09" (2.32)

METPUYECKUN TeH30P SHEPruu-uMITY/IbCA.

Y—;.w B

IIpumep. CkangpHoe moJie

1 1
L= Q@”cp@,,&p —Vi(g) = ng}a,t.a@av@ - V(¢) (2'33)

583(: = / [6\/ ( giwaﬂ‘fodv@ V( ))
A 59""”8;5998;/@] =
4. 1 HY 1 Po
= d x 5\/—_{}9 59’;;:; Qg
1 1 ov
—5\/ =il gj pfsgpag ,u:foaucp] -

1
= §/d43:\/—g><

pp0stp — V(w)) —

[g""” (% 9770 p0pp — V(Cﬁ)) —g"g" pﬂﬂaa@] 0Gjuv
(2.34)

(2.32)=>
TH = gP*¢"° 0,050 — " Lsc(@) | Gangpr  (2.35)
Top = Oap0sp — gapLl(yp) (2.36)

— OOBITHOE BhIpayKeHNe TeH30pa SHEPTUN-UMITYJILCA CKa-
JIAPHOTO TIOJIA, CIIeAylolee 13 TeopeMbl Herep.



YpaBHeHUd rPAaBUTAIMOHHOTO MOJIA C Y4€TOM Ma-
TepHn

(55—(5(;*; +f5qﬁ’ +5gnr —

1 A
](fl.r\/— lﬁ (RW _ #”‘1?) S T‘”’] ag™”

2
(2.37)
1
Ry, — EQ,WR = o% (Agw +T,) (2.38)
1
HaiigeM KOHCTAHTY i
Crarudecknii HePeJist THBUCTCKUI [IPEJIEST JIBUYKEHIS 1a-
CTHT]‘]::I:
d*x* dx® daf 9
+ I ———==0 2.39
dz! de’  da” d Tt
——m L <o = 4 2.40
ds s S ez o= (2.40)
gi”’ = ??6::/ + 7 Vs (241)

0
P 1 1
Pnn =3 (3 0o + Ov¥z0 — O Y00) = +§('1-’}fm; (2.42)
4’z 1

7z~ %0 = —0ip (2.43)

@ - TPpaB. MOTCHIMAT
goo=1+0=1+42¢p (2.44)

1

/A({) Lo EAQUH (245)

Ypasuenne [lyaccona jua rpas. norenmnana:

Ap = 4nGp
U3 (2.45):
Aggy = 87Gp
Ypasuenne Ditamreiina oe3 A
1 1 »
R;w - ‘)Q;WR = 2K JI:iw | 9’
1
R-iR=0T, T=¢"T, =
oK T
1
R = ——T =
2K

1 1
R;w = E (f{;’m - §Q;WT)

Crarnuecknil HepeIATUBUCTCKUIT T1pe IeJT:

1 1 1
Roo = Ve (p - 5‘0) = 1P

RIW = a)'tr_f:y aﬂrx‘w + F).}LF}!U P;‘;:fol
Roo = O\ — OpI'y, (crarmamno)
1 .
Roy = 5&9‘0(: = Agop = 2Ry
A B 1
gop = oK P
Cpasuusasg ¢ (2.47):

1

= 81




Ypaguenue Ditamreiina ¢ A-wienon:

1
Rhu - 59’”,;3. - SWG(AQIW + i‘ji“)

N3 ypaBueHnuda IJiiHmTeitHa cjieayeT KOBaApUHT-
HbIIl 3aKOH COXpaHeHUd UMILYJIbCA:

V= gy, (2.59)

1

v (R,w— 29,”,.55) =0 = V', =0 (260

JlokazaTesLCTBO.
Towx necteo bBoauku:

A A A _
V R T i + V R arp + v R T (261)
Cpopauusaem 1o \, fi:
VR, + VAR, + VLR, , =0 (2.62)
Voo, = V,Roy 5 VaR,,, =0 g7 (2.63)
VI}RIW - VI/R + VARAU - n (26"1:)

v Rpu VII(QJWHJ + VARJ\:; =

=2V"R,, — V" g.R) =

|
— oV (R,,,, - —g,,,,R) —0 M (2.65)

2

JImneapn3oBaHHBIe ypaBHeHHd DITHIITeHA

1
lef = Sﬂ_G ('I}”, - EQHVIT) (266)
G = N + h-'m,— (267)
Rgpvﬁ(gjm = n;w) = 0 (268)
Pf;).(gw =Nw) = 0 = (2.69)

Bcé R u Beé [ — 3710 Bo3Mymenus Ha)| HyJIeBLIMI 3Ha-
HYEHUSAMH 34 CUET BO3MY IEHNA h,m

= MOXKHO HMCHOJIL30BATH (POPMYJILI TIEPBOTO TIOPS KA
JIJI51 BO3MY ITIEHH I

R' . =o\" — o,

» (2.70)

VA (6 me mumem)

ar:r hu,u)] =

v

1
3)‘[*;! = Eaﬁ[n#m(aﬁhgm + aphcw -

]' el el T
= S0y + O Oyhg, = Dby (271)

a F]:JI)\ = 6f’[nA”(6fthU + 8)\}1'1’71/ - aﬂhuﬁ)] =

= %(8,,8{,}& + 3,07 hg), — 9,0 h,y) (2.72)
*Orhy — 0,0,h)

(2.73)

R, xanmmubpoBovHO MHBADUAHTHO O THOCUTEIBLHO MPE0D-
pasoBanus:

1
R, = E(a*a,, hyy + 020,hy, —

hyw =+ hyy + 0,6 + 0,6, (nposepnTs ) (2.74)



['apMonnIeckas KaanOpoBKa:

1
O, hl — Ea“hi =0 (2.75)
obecriedena, ecym
Al 1 1 A
0,0, = — (Oun — 53 (2.76)
Torma, s (2.73):
I 1
R;.w - _58 d)\h';.r.;/ - _EDhﬁuv = (277)
1
Dh;.w - _167TG (CZ:‘M} - 52‘7;..'.1/T) (278)

Ecnn ,-T:u.v = O, TO
LA, = 0 = Bonnosoe ypapHeHue, rpap. BOJIHbLI B Ba-

KyyMe.

Bameuanme: ecin G = (), TO rpaB. BOJHBLI BCE PaBHO
eCTh.

MaxpockonnmaecKnii (peHOMeHOJIOTTIeCKnii TeH-
30p SHEPrunM-MMILYyJIbca WM30TPOMHOTO <«BeIle-
cTBa»

1. Tlokosieecst BEIEeCTBO («uaeanbHast KUIKOCTh ) B
npocTpaHcTBe MUHKOBCKOTO:

p 0
T = ( Py ) (2.79)
0 p
' =(1,0,0,0) (2.80)
2. BemecTBo npmkercs: B IpocTpaHcTBe MUHKOBCKOTO:
(p+ p)u'u” — pn"" — 310 TeHzop (2.81)
B cucreme mokod maTtepun:
1 1
wro | Yo |-p| ! =
0 —1

= (p P ) (2.82)
P

B nmpon3BonbHO ABMKYIIIEHCA CUCTEME:;

THY (p + p)uﬁuu - pn;..'.u (283)
3. BemecTBo B IpON3BOJILHOI CHCTEME.
B nokannao-Jlopenesoit cucreme JIOKHO OBITD:

Tp:.'/ — (p + p),up:uv _ p,r];..'.v (284)

Torma obmexoBapuaHTHBII Ter3op D:

" = (p + p)u'u” — pg"” (2.85)




Crarnieckoe HN30TPOoITHOEe BellleCTBO KaK HMCTOY-
HHK I'paBUTaI N

Ok, = —167G (T;w — ém,,,T) (2.86)
st xomnonentsr 00: \T' = p — 3p\
Bihgg — Ahgy = —87G(p + 3p) = (2.87)
Ahgy = 87G(p + 3p) (2.88)
B nepesitusucrerkoit cratuxe (cm. (2.45)):
Ahg =2Ap = (2.89)
Ap =4nG(p + 3p) (2.90)

McTouanmnkoM rpaBuTamnum siBisieTcd He p, a p + 3p.
Ecmu p <0, p=(0 = anTurpasuranus.
Ecmu p+ 3p < 0 = toxxe anTurpasurarus!

A-ugien
1 .
Rﬂ“ o EQJ”;R — SWG(‘II"LQHV + II_J‘HH) (2.91)
: 1
T®=p 1 _| (2.92)

-1

Ecmu A >0, o p+3p=—-2A <.
Kocmonornueckas koncranata A > () IpuBouT K am-
TUrDABUTAIINL.
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