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Kak 1 Bcskuii TeH30p, TeH30p AedopMaLmii MOXHO NPEACTaBUTL B BUAE CYMMbI

TeH30p Manbix geopmaumii Kowm

KoMnoHeHTbI TeH30pa

[OBYX TEH30POB: !
Y P Manbix Aedopmauiuii z
g 0 0 Kowwm gonyckatoT npocTyto
. ° o 1 reoMeTpUYECKyro
Lapogoi meHzop  e=10 g O, & = 5808!7 (10) MHTeaneTauv?:o: €2, Adx
0 0 g Exx zT
g —l(s +8y +833) :
0 =3\E11 +exn +Es3 (11) e, X
PacTtskeHune-cxatue
p 1 e e3
eguamop meH3opa _ (12)
. e={ey ey e
deghopmayuli 20 278
a1 €3 €33 < z
Yz =Vzx = 2‘gzx
e =6 —EnS::
AU (13) Teno 1o aedopmaumu R
L= €1 =€11—¢p Y xz Yrnbl casura —
i =[0’ L T (14) €1y =€ Marble n3MeHeHus
» 1# ) X nepBoHavanbHo
"""" 5 NPSAMbIX YINOB 6
caBuUr P y
Wismenierivie 06bema npu AepopmaLmm JTa BeNMYnMHa OTHOCUTENIbHOro
V-V
0 0 o (17) O xgpy+e0) +€33 =kt ‘8;;‘ <<l  pameHeHus obbema He 3aBUCHT
Paswepbl Tena fo aedpopmaumn: - dxy’, dxy, dxs 0 OT BblIGOpa cucTeMbl koopauHaT!
Ero 06 0 = axlaxddx) 14
roobvem: V' =dxidxd
X1 dxydxs (14) WHave: V-V —op :'Skko =% _
Pa3mepbl Tena nocne gecopmauum: " O
8u1 8u2 8u3 (1 8)
aif  Ad Ton o Tan
! dx;, dxy, dx; 7] V =dx dx,dx; 1 2 3
Ecnu gpedopmauusa nponcxogut 6e3 nameHeHmss oobema:
. 0 0 0
unu: v = (a'xl + Aa’xl)- (a'xz +Adxy ) (a')g + AdX3) (15) YCHOBME HECKNMAEMOCTH AN

Haxogum nameHeHne obbema:
AV =V V0 = dxdxddxl) 1+ Adgl 1+ Ad}(‘f 1+ Ad)(‘f —dxdxdd:d =
dxl d)C2 d)C3
=Vol(l+e1 N1+ e N +e33)-1]= (16)
= Vo(811 +82) +833 + 811822 +822€33 +83381] + 11822633

Manble cnaraemble -
UHBapuaHTbi!!!

0 . _
(19) & =05 V-u=0  pehopmupyemoii cpeapi

YcnoBue HecxxumaemocTu B MXKT™: Viv=0, v= %u (20)
t
YpaBHeHue (16) B o6LLem cryyae: AV =Vy([{ + 1, +I3) (21)

hi=en+en +en =y WUHBapuaHTbI TeH30pa
MHBapuaHTbI TeH30pa
P . P Iy =818 +€22€33 +£338]]  HanpshkeHuii onpegensiem
Aecbopmaumit: aHanoruyHo
I3 =¢11822833




BekTop nosopota
MycTs ;=0

Torpa ,qe(bopmau,vm ArieMeHTa onpegendeTcda TeH30poM Buaa:

1 1 Ou; Ou
Pik :E(Aik - Aki)=2[l—kJ nm

an 5xl~
0 o o3
P21 0 923
¢ 93 O

310 —aHTVICMMMeTpI/NHbIIZ TEeH30p, BKITHOYAOLLMIA TOSbKO Tpu He3aBUCUMbIE
KOMMOHEHTbI:

P32 ==P23 =1

P13 =—P31 =2 (22)
P21 =—Q12 =93

0 -93 ¢

o3 0 —g (23)
-9 o 0

Harinem KOMNOHEHTbI BEKTOPA CMELLEHUIA: du; = @;dxy,

duy =—@3dxy + Qodx;
duy = @3dx) — ¢1dx; (24)
duy = —@odx; + @pdx,
nnu:

du=o@xdr

¢  BekTOp NoBOpOTa

1 6u1 _%
5X2 8x1

1
=— =—@p3=——rotzu
P12 2 J ?3 2 3

_Yfouy Ous__ 1o
(P23 2 6x3 5x2 (Pl 2 !

1 6u3 6u1
P31=7 T A
2 8x1 5X3

1
=—@y =——rothu
J P2 2 2

1
=_rotu (25)
¢ 2

10

BcAKU CUMMETPUYHBLIA TEH30P MOXHO npuBecCTU K rmaBHbIM 0CAM

(TeH3op HanpsbkeHun, TeH3op gedopmMaumin Kowm)

T.e. CyuleCTByeT Takad CuctemMa KoopanHat )Cf), )Cg, )C:(;)

B KOTOpOl71 3TOT TEH30p NpUHNMaeT AunaroHanbHbIN BUA,

Hanpuwmep: 8?1 0 0
0 ¢ 0
0 0 &}

xf), xg, xé) rnaBHbIE OCK

s?l, 8(2)2, 823 rmaBHble 3Ha4YeHUs TeHsopa aedopmauuin
OTHOCKTENbHBLIE ,qe(bopmau,vm B MMaBHbIX OCAX:

dulo = 8?1 dxlo, dug = 8(2)2 dxg, dug = 8(3)3 dxg

T.e. rnaBHble ,qe(bopmau,vm OMUCLIBAKOT J1OKaribHOE pacTAXeHue unun cxatume

BCEro anemeHTa obbema B HanpaseHnn rnaBHbIX ocen. 1

FeomeTpuyeckue ceBomcTBa manbix gechopmaumnmn

1. Toukm anemeHTa obbema Tena, Haxogswmecsa 4o gedopmaumm B O4HON

NIIOCKOCTW, Nocne NMHENHoM aedopmaummn Takke pacnonoxaTcsa B OgHOM
NIIOCKOCTW.

[encTButensHo, YpaBHEeHMe nioCKOCTU B NMaBHbIX OCAX:

axlo+bxg+cx§)+d=0 6]

T.k. AecbopmMaumn - NMHENHbIE, TO HOBbIE KOOPAMHATLI ByayT CBSA3aHbl CO
CTapbiMM COOTHOLLEHUAMY BUaa
! ! !

0 0, .0.0 0 0,.0 .0 _0 0,.0.0
X =X TEX] s X3 =X3 tE)rX), X3 = X3 +E33X3 (2)
MoaTtomy nocne gecopmaumm HoBble KOMMOHEHTbBI TOYEK Toxe OyayT
yOOBNETBOPSATL YpaBHEHUIO NIOCKOCTYH (B obLlemM cryyae, Apyron):

! ! !
a b c
5 x10 5 xg +— xg +d =0, (3)
1+811 1+822 1+833

npuyem pesynbTat cnpaseanme Ana nobon cnctemsl KoopauHat
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2. (CnegcTeue nepsoro ceocTea) Touku, nexasLume Ha OgHOM NPAMON 4O
aedopmaumu, nocre gedopmanum Takke pacrionaratoTcsi Ha HEKOTOPOW NPSIMONA

3. ,D,Be napannenbHblie 00 ,ued)opmau,mm NSIOCKOCTUN B anemeHTe obbema OCTaHyTCA
napannenbHbiMM K nocne ,Eled)opMaLl,l/ll/l.
ax10 +be +cx§) +d=0
Axf) +Bxg +Cx§)+D=0
A4_B_C
a b ¢

4)

Vimeem gBe nnockoctn

OHu napannenbHbl, ecnm (5)
Mocne pedopmaumm KOopauHaTbl TOYEK MPUMYT BUA (2). ——=
HononHutenbHo K (3) Hangem:
A o B o C
Ox{)+ Ox(2)+ Ox§)+D=0
1+811 1+822 1+833

’

OueBmnaHo, 4TO YCroBusi (5) BbINONHATCA

4. (Cneactsue 3-ro.)
[Be napannenesHble NpsiMble, MPOBEAEHHbIE B aneMeHTe o6bema Ao aecdopmaumu,
ocTaHyTCs NapannenbHbIMY 1 nocrne aedopmMaumn.

5. PaccmoTpum B anemeHTe obbema cepy eguHMHHOro paguyca, LLeHTp KOTopoWn
Haxo4MTCsl B HaYarne koopamHart. YpaBHeHUe cdpepbl B rMaBHbIX OCAX:

G+ +aHT =1 6

Mocne pedopmaumm Toukm ByayT MMeTb KOOpAMHATHI (2), cnegoBaTenbHO, OHU
OKaXyTCsl Ha NMOBEPXHOCTU, OMUCHLIBAEMOW YpaBHEHUEM

(E RN €D S G- § SRR
(+efp?  (+e2)?  (1+ed3)?

T.e. ypaBHeHVe cdepbl MEPEXOAUT B ypaBHEHWE aNnuncomaa, ecnv Bce rmasHble
3HaYeHus1 TeH3opa AedopMaLmii pasnmyHsbl.

PeSyﬂbTaTbl cnpaeseannBbl HE TONMbKO B IMaBHbIX OCAX, HO U B nobon cucreme
KoopauHat
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Teopema Kowu-Fenbmronbua

Mpwv paccmoTpeHnn aecdopmaumin Mbl Npearonarany, YTo Terno B LenomM
NMOKOWUTCSt OTHOCUTENBHO BbIGPaHHOM cUCTeMbl koopaunHaT. Ecnu nog aevicterem
BHELLHMX CUIN TEMO NepeMeLLaeTcs B NpOCcTpaHcTBe, To ByaeT nepemellatbes u
BblbpaHHas Touka M. [ns obuiero cnyyas copmynmpyem Teopemy:

Hanbonee o6uee nepemeLeHne Toukn Q anemeHTa o6bLema
Aedcdopmupyemoro Tena, cogepxaiero Touky M, MmoxeT 6bITb NpeacTaBNEeHO

B BuAe:
1) nocTynaTenbHOro nepemMeLLeHms Toukm M kak nontoca,

2) BpalleHusi BMeCTe C areMeHToM obbema kak abcomntoTHO TBepAoro Tena
BOKpyr M Ha manbin yron @,

3) cobcTBEHHO AethopMaLMOHHOro NepemMeLLieHUs BCNeACTBUE pacTshKeHns unm
cXaTusi Mo TPeM B3avMHO NepMneHANKYNAPHLIM OCSIM (rNaBHbIM OCSM
Aedopmaumnm), T.e.

u;(r +dr) = u,(r) + ;dx;, +€;.dx; (8)

TeH30p ckopocTen gedopmauumn

WUTak, oTHocutensHoe cmelleHune Todkm Q oTHocutensHo M aaetca dopmynoii (8).
Ecnu 310 nepemelleHne NpomMcxoamT 3a (M3N4ecKn Marblii MPOMEXKYTOK BPEMEHM

,ToBnpegene At— (0 Haigem
Vi =Vo; +Qpdxy +Epdx,  (9)

3necb v ;- KOMMOHEHTa CKOPOCTY CMELLIEHNS! TOHKN, HAXOAALLEACs B
AnddepeHLpyeMort OKPECTHOCTM NepBOro Nopsaka OTHOCUTENBHO TOYKM P,

V(p; - KOMMNOHEHTa CKOPOCTUN TOYKN P kak nontoca,

. Ifov; ov
(Dl'k = (plk =—| —+ —7]{ - KOMMNOHEHTbI TEH30pa CKOpOCTeIZ noBsopoTa
2\ Ox;  Ox;
1 :
ey =&j =— % + % - KOMMOHEHTLI TEH30pa CKOPOCTeit AechopmaLmm
2\ Oxp  Ox;
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