Jlexkusa 4

MaremaTudecKue MmosiCHEHUS . KpHBOHHHeﬁHBIe, TIOBEPXHOCTHLIE, JIBOWMHBIC 1 TpOﬁHLIe
HUHTETrpabl.

DnemeHTH! Teopuy 1oJist. CKaspsl, BEKTOPBI, TEH30PbL.
I'pamuent. Juseprenuus. Porop.

OCHOBHBIE OIEpallUy ¢ TEH30paMU.
IpencraBieHne HEKOTOPHIX (OPMyYIT B TEPMUHAX MOJIS.
CrenuanbHble BEKTOPBI U TEH30PBL.

Ten3zops! nedopmarmit Komm-I'puna u Ditnepa- AnbMan3n.

KpuBonuHelinple, MOBEpXHOCTHBIE, IBOMHbBIE 1
TPOIHBIE HHTErPaIbl

m; = P(Mi )Gi -Macca y4acTKa Jyr'd JIUHOM G,

p(M;) - nuHEitHAS TWIOTHOCTH

m=_lim p(M;)o; (1

max c; -0 M)
l

f(M)= f(x,y) - npousBonbHas dyHKIHs

Wnterpuposanme (o) ;- I f(x,¥)ds - xpuBOMMHEHHbII HHTErpal NEPBOro THIIA
BAOMb AYyrY ®
K

KpuBonuHeliHbIil HHTErpan BToporo THna: B (1) p Hy)KHO YMHOXKATh HE HA JUIMHY
JIyTH, a Ha IPOSKIHI0 Xyry Ha ock 0X; mHTErprpoBanue B (2) — 110 X.
AHaJ0r14HO MOXKHO BBECTH UHTErpall BIoMIb ocu 0Y

Ecin Bnoss kpuBoit onpenenensl Gyrkuun P,Q, R(x,y,z), MOXXeM OIpEeIUTb
KPUBOJIMHEHHBIH HHTErpaj 00IIero Buja:

I= Ide+Qdy+Rdz: Ide+ IQdy+ IRdz (3)
(4B) (48)  (4B)  (4B)

Popmyna [puHa:

( ! )de +0dy= (IDI) (%g - %)jdxdy C))

P,0 - dyHkium, HenpepbIBHBIE B 001acTH D, OrpaHHYEHHON KOHTYpOM L

Fopmyna Ctokca — oboduieHne Gopmyisl ['puna:

(30 3Py (R 30, . (2P oR
(!;’dx+Qdy+RdZ—([,J)(ax ayjdxdy+(ay 8zjdydz+(8z axjalzabc )

Popmyna OcTporpaackoro:

III op + LY + R dxdydz= II Pdxdy + Qdzdx+ Rdxdy (©)
ox Oy Oz s
vV

Bce qpopmysibr 06beAnHeHBI OAHOM uaeed: OHU BbIPAXaroT UHTerpan,
pacnpoCcTpaHeHHbIW Ha HeKOTOpbIM reoMeTpuleckuti obpas, Yepes UHTerpan,
B34TbIW MO rpaHULie 3TOro obpasa

SnemeHTbI Teopuu nons
CKOJ'ISlp — XapaKTepU3yeTcCs YUCICHHBIM 3HAYCHUEM

BeKTOP — JOIIOJIHUTCIIBHO Tpe6yeTcs[ 3a/1aThb HAIIPaBJICHUE; [IPOCKIIUU BEKTOpA HA
KOOPAUHATHBIE OCH BIIOJIHE OIPEACIIAIOT BEKTOP
CkanspHoe npouvssefeHWe BEKTOpPOB:
A‘B=AB, +A4,B,+A4,B, (7
BexTopHoe npousseaeHue eekTopoe (Npaeas CUCTeMa KOOpAUHAT)
AxB=(4,B, - 4.B; 4,B, — AB,; A,B, -~ A,B,) (8)

I'paaveHT ckanapHOU BeSIMUUHBL T— BEKTOP, KOTOPDIIf [0 YHCIEHHOMY 3HAYEHHIO 1
HAIPaBJICHUIO XapaKTepU3yeT HauOONbIIyI0 CKOPOCTb u3MeHenus 1. Hanpasnenue
gpaduenma cognaoaem ¢ HanpPaeieHuemM HOPpMAIU K NOGEPXHOCU YPOGHSL.

HWrak, ckansproe none T(M) nopoxaaeT BEKTOpHOE HOJIe
gradT =VT (Ipou3BeJieHUE BEKTOPa HA CKaJIAP)
0 0 0

BEKTOp V :(E)x’ay’f)zj ckasp T




TToTok BexTOpa 4Yepes NOBEpXHOCTb:

ITycTb 3anan BekTop A(M) ==  3aj1aHbl TPH QYHKIMH:

Ax(x’yaz); Ay(xeyez); Az(x’y’z)

Wurerpan [ = ” (Ax cos A+ Ay, cospL+ 4 cos v)ds
(s)

Ha3bIBAC€TCs [IOTOKOM BEKTOpa A Yepe3 MMOBEPXHOCTH S

9 I :I A4,ds - 370 onpepeneHue He 3aBUCUT OT CUCTEMBI KOOpPAUHAT
(s)

[Iyctp P=4,, Q:Ay, R=4,
[Torok yepe3 MOBEPXHOCTH MOXKEM BHIPa3UTh Yepe3 TPOHHON UHTETpall:

(”)Ad j(j{(@;ﬁfya;jdv

Crosmras noa 3HaKOM TpOfIHOl"O UHTETpajla BEIMUMHA Ha3bIBACTCA Z[I/IBepl"eHIII/Iﬁ BEKTOpa A

JivA =V A<, o4, . 04 (cxanspHoe mpoussesienne

& @ Oz  BEKTOPOB)

B Takoit qpopme

onpeneneHue He ”Andszﬂ divAdV (10)
3GBUCUT OT CUCTEMBI
KoOpAUHAT (s) )

IIA ds J10 PAaBEHCTBO MOKET
nas

Pazpennm o1y hopmyry Ha 00BeEM U CILYXKHTH OIIpe/Ie/IeHHeM

nepeiieM K npeieny: divA = lim (s) JMBEPTeHIIH U He
(V)—)M V 3aBHCHT OT CHCTEMBI
KOOpAMHAT

Ha sTor Pa3 BEKTOPHOE MOJIE€ MOPOKIACT CKAJIAPHOE

Linpkynauus sektopa:  uMeeTcs BEKTOpHOE mojie A

Wnrerpan I Aydx+ Aydy+ A.dz= | ArdL B3ATHII 110 HEKOTOPOU KPHBOM, HAa3bIBACTCA
JIMHEHHBIM UHTErPaJIoM OT BEKTOpa A BJIONb

L L o
KpuBoi L

B ciydae 3aMKHYTOro KOHTYpa 3TOT MHTErpaJl Ha3blBaeTCs LUPKyIsuel Bekropa A
BJIOJIb KPHBOH

Ecmu A — cuoBoe mone, To HHTErpa BEIpaXkaeT paboTy MO IIPH TIepeMeIeHHIH BIOIb
KPHBOH.

Ecmu S - TIOBEPXHOCTDh, OrpaHUYCHHAsE KOHTYpOM L, TO B COOTBETCTBHU C (bOpMyJ'IOfI

Crokca umeeM:
04 04
.[ALdL:.” ] COSX‘F(%*%)COS + Oy 04 cosv |dS
oy Oz 0z Ox ox Oy
(L) (s)
_o4, o4 o4, o4

Bekrop B ¢ koMITIOHEHTaMu
04
Bx:%_J; B Pz, B =—2 “x
oy oz Y& ox ox oy
HAa3bIBAETCS BUXPEM UM POTOPOM BeKTopa A

IALdL = II rot, Ads
(z) (s)

Ana npoussonbHo
CUCTeMBI KOOpAUHAT

HI/IpKyJ'ISIIII/Iﬂ BEKTOpa BAOJIb 3aMKHYTOI'O KOHTYpa paBHa IIOTOKY BUXPsS BEKTOP 4YEPE3
TNIOBEPXHOCTb, OI'PAaHUYCHHYI 3TUM KOHTYPOM

BeKTOpHOG mone A TIIOPOXKAAET BEKTOPHOC I10JIE BUXPSA B:

rotA=VxA

TeH3zopbl

Tor (baKT, YTO HEKOTOpas (1)I/I3I/I'{GCKa$[ BEJIMUMHA ABJIACTCA CKAJIIPOM, BEKTOPOM UJIA
TEH30POM, HE 3aBHUCUT OT CUCTEMbI KOOPJIUHAT. Ho 4to0sI pa6OTaTI) C (1)I/I3I/I‘IeCKI/IMI/I
BCJIMUMHAaMU KaK C YUCJIaMH, C KOMIIOHCHTaAMU, HaM 1pe6yeTc51 BBOJIUTH 0a3uchl B
HEKOTOPBIX CUCTEMAaX KOOpAUHAT.

C MareMaTU4eCcKOW TOYKH 3PEHUSA TECH30P MOXKHO OIPEACIIUTD I1O-PA3HOMY.
BOCHOJ’H)?)yeMC}I TaKUM OIPECIICHUEM

TeH30poM BTOPOro panra Ha3bIBaeTCs JIMHEHHOE 0TOOpaXKeHNEe BEKTOPHOT O IIPOCTPAHCTBA
B ce0s1, T.€. IMHeHHOe ITpeo0dpa3oBaHNe BEKTOPOB BEKTOPHOTO IIPOCTPAHCTBA B BEKTOPEI
TOrO JK€ IPOCTPAHCTBA.

Hanpumep, ecitu ¢ 1 b - BexTOpBI 071HOrO M TOrO e MpocTpaHcTsa, 1 T — TeH30p
(mpeobpa3soBanue), OTOOpaXkaroUMil ¢ Ha J) , TO MMEET MECTO COOTHONICHHUE

b=Ta (e))

JluneitHoCTH IpE0Opa3oBaHus O3HAYAET, YTO I JI00bIX T, a,b
U JIIOOBIX YHCEN ((,[3 BBIONHSIETCS

T(oa+pb)=aoTa+pTh @)




Onpez[emm B BEKTOPHOM ITPOCTPAHCTBE 6asuc {e } MbI CTaBUM B COOTBETCTBUC
BEKTOpaM Ha6opm qrce1

a=a;e;, b= biei 3)
HpI/I 3TOM CBOH Ha60pbl YHCEJT TOTYIarOT U TCH30PhI, Hpe06pa3yIOH1He BEKTOPBGIL. A
HMEHHO,
Ta=Tal-el- =al-(Tel-) 4)

(T.X. IpeoOpa3oBaHHUe JIMHEHHOE)

Ilo ompeseneHuIo TeH30pa, Te;=T;,i=123~- (6

€CTh HEKUI HOBBII BEKTOP VISl KXKIOro i

Kaxxaplii HOBBIH BEKTOP MbI TAK)KE€ MOXKXEM PaA3JIOKUTh 11O 6a31/1cy:

I, =Tyje; =They+Tney +Tize3  (6)

CrenoBareibHoO,

Ta=qa;Tje;=bje; @

b = aiTij -HOBOE 00O3HAYEHHE JUTS KOMIIOHEHT BEKTOPA p , HA KOTOPBIH
OCYILECTBIIEHO IPeoOpa3oBaHue BEKTOpa ¢ .

KommosenTh ;5D ; j ONPENENSIOT BEKTOPhL ¢ W j B Oasuce {e;} onnoznauno,
CJIeI0BATEIIbHO, YUCIa T,-j TaKXKe OHO3HAYHO OINPE/ISIIIIOT TaKoe peodpa3oBaHue, T.e
TEH30p. OTU YKCIIa Ha3bIBAOTCA KOMIIOHEHTAMH TEH30pa BTOporo panra T’
OTHOCHTENBHO asuca {e; }. VX Konn4ecTBo paBHO KBaJIpaTy Pa3sMEPHOCTH BEKTOPHOTO
npoctpancTBa. Takoi TeH30p yHOOHO MPE/ICTaBIIATh B BUJIE KBAaPATHON MaTpPHIIBL.

N1 Ty Ts
Iy Ty D
I3y Tnp T3

Ecmm TEIEPh MPEACTAaBUTH BEKTOPLL ¢ U b B BUIC CTOJ'I6HOB,

b ay
b2 u 02
b3 )

TO BbIpaxkeHue (1) mpumer BUI

b| |hi T2 T3 [a
by|=\h1 Ty Th||a ®)
by |31 Inp T3z |La3

VMHOXKasi MATPHILY HA BEKTOP, IS j-Oif KOMIIOHEHTHI BEKTOpA b MOIydruM
b;=Tjia; =Tpa +Tjay +Tj3a3 Q)
ITO NPOU3BEICHHE HA3BIBAETCS CBEPTKON BEKTOPA C TEH30POM
B GeckoopiunaTHOU hopme

b=Ta (10)

H3BecTHBIE HAM OOBEKTHI MOXHO CUUTATh TEH30PAMHU Pa3JINYHBIX PAHTOB!
ckansp — TeHs3op 0-ro paHra,

BEKTOp — TeH30p 1-ro paxra.

C HeKomopbiMu NPOCMENMUMU OREPAUUAMU C EH30PAMU MBL YIHCE 3HAKOMbL
(nekyus 2).

OcHOBHBIE oIcpanuru ¢ TCH30paMHu.

1.YMHOXeHWe TeH30pa Ha YnCo oT = {aTij}
2. CrioxeHue TeH30poB 0aHOro paHra T = {Tj; , S=1s;

T+S:{E] +SU}

3. CeepTka no nape MHAEKCOB. PaHr orepaHoB — He HIKE |, paHT pe3yJbTaTa —
Ha 2 eJIMHUIBI MEHBIIIE CYMMBI PAHT'OB CBOPaYMBAEMbIX TEH30POB

A=\4;}  a=(anar.a3)  Aa=(45a;)=b=(b,by,b3) (11
b =Aqa +Ai202 +4;303

A={4;), B={8;,  AB= lkBk] ZAszk] =TU~) (12)

Wunexesl j B (11) 1 k B (12) — HeMbIe UHACKCHI; 110 HUM HICT CYMMHUPOBaHHE

Te PE3YIbTAT CBEPTKU JABYX BEKTOPOB — CKaJIAP. CKaﬂS{pHOG IIPOU3BECACHUEC
TEH30pa U BEKTOpa — BEKTOP, ABYX TEH30POB — CHOBA TEH30P 2-ro panra.




4) CrkanapHoe npowv3sseneHne. OnpeaerieHo s TEH30pOB OIMHAKOBOrO paHra.
PesynbTat — ckansp. AHaJIOTMYHO CKAJISIPHOMY IIPOU3BEICHUIO BEKTOPOB.

3
@by=ajbj=Dajbj w  A-B=ABy=> Ay (13
/= (/)

5) TeH3opHOE NpounsBeaeHne

(axb)=T=Tyj Ty =ab (14)

Panr pesynbTaTa paBeH CyMMe paHI'OB COMHOXKMTEIICH. Yke 3HAKOMO — IIPOU3BEICHUE
BEKTOPa-CTOJIONA Ha BEKTOP-CTPOKY. B pesynbrare momydaem TeH30p.

6) AndbdbepeHumanbHble onepaunm

Hmerores KOBAPUHAHTHbIC 1 KOHTPaBapHUAHTHbLIEC IIPONU3BOJAHLIC. Hx OIPEACIICHUE
CBs3aHO C BI)I60p0M CUCTEMbI KOOpAHWHAT. Ecmu B TIIPOU3BOJIBHOM ITPOCTPAHCTBE Yy HaAc
HMEIOTCS 3 OpPTOrOHAJIBHBIC KPUBBIC, TO OpTOHOPMI/IpOBaHHHﬁ 0asuc MbI MOKEM BLI6paTI)
JABYMsI crioco0aMu — 10 KacaTeIbHBIM K OpPTOIOHAJIBHBIM KPHUBBIM WJIW NEPNICHAUKYIIIPHO K
HuM. B IIEPBOM CJIyda€ MPOU3BOOHBLIC IO HAIIPaBJICHUIO 6yI[yT KOBapuaHTHBIMHU, a BO
BTOPOM — KOHTpaBapUaHTHbIMU. 210 pasjimyue B OIPEACIICHUN BAXKHO JUIS KpHBOHHHeﬁHBIX

CHUCTEM KOOpAUHAT. B IIeKapTOBOﬁ CUCTEME KOOpAWHAT pa3Invus HET.

VO, V-V - 3uaxomsie onepammm

8ak

8xj

I'paduenm sexmopa  (Va); =V ja; = -arortensop  (15)

Or[pez{eJmM 0”8(3])28Hlﬂ”{) nieH30pa BTOPOro paHra

3

Ty T

— — E Jk

V- T)j = Vijk = a = a 9TO BEKTOp (16)
k=1

OHepaHI/II/I C y MOXHO pacCMaTpUBATh Kak CBECPTKY BEKTOpaA y7 C BEKTOPOM HJIHN
TEH30pOM

V-a=(V,a) - cxanspuoe npoussenenue
Ho vy -o10 muddepeHunanbHblil onepatop, a He HACTOSLIMI BEKTOD, O3TOMY
V,a)#(a,V)
V,a)=V,a; :%+a&+%
Ox;  Oxy Oxz

(a,V) -muddepenmmanbuelii oneparop, nanpumep, (a,V)b = (Vb)a

- YUCII0

(V,a)b ectb npousseieHue BEKTOpa b 1a uucno, pasHoe (V,a)

CneumanbHble TEH30pPbI

EnuHA4HbIi TeH30p Iy =0y
la = a (rem3opHoe npoussejicHUE) (17
O6patnpiiitensop A~ : A4 '=A"'4=1 (19

Hynesoii Ten3op — neobparum. Eciin 4, B — o0paruMble TEH30pBI, TO UX CBEpPTKa
TaroKke odOpaTumMa:

(4B)'=B'aY; 4 H'=4 (19)
a#0 -uyucno: (OLA)_1 = OL_IA_1 (20)
TpaHCNOHMPOBAHHbIN TEH30P
ycts {e} - oproHopMupoBaHHbIii 6asuc U g — ae;, b= biei
Aa =(4;a;)e;
(Aa,b)=(4;a))b; = a,(4,;b;)=(a,A"b) CD

JlelicTBue TeH30pa Ha BEKTOP B IIOKOMIIOHEHTHOH 3aIlUCU CBOAUTCS K YMHOKEHHIO
MaTpullbl Ha BeKTop-cronbel. 1o cymecTByromei JoroBOpeHHOCTH MEPBIN HHIEKC
MAaTpUYHOr0 3JIEMEHTa HyMepYeT CTPOKY, BTOPOH — cToIOeI.

o npaBuam e YMHOKEHUS MaTPHULL, JJIEMEHT pe3ylbTaTa €CTh CyMMa IIPOU3BEICHUIT
9JIEMEHTOB CTPOKH MaTPHIBI HA COOTBETCTBYIOIIHE SIEMEHTHI CTOIOA BTOPOro
coMHOXHTEISL. UTOOBI TOMEHSTH MECTaMH ITOPSIOK CYMMHPOBAHHUS M 3alIUCaTh BCE B
MaTpMYHBIX 0603HAYEHHSAX, HAM TPeOYETCsl BBECTH HOBBIH TEH30p — HOBYIO MaTpuily A7
€ TEMH K€ KOMIIOHEHTaMHU, YTO U Y MaTpHUIbl A, HO CTOSAILUMHU B JPYTOM IOPSIKE: CTPOKH
U CTOJIOLBI HEOOXOAUMO ITOMEHTh MecTamu. HoBast MaTpyna siBIsleTcst
TPAHCIIOHMPOBAHHOI1 110 OTHOLIECHUIO K A. COOTBETCTBEHHO, TEH30p HA3bIBACTCS
TPAHCIIOHMPOBAHHBIM TE€H30POM.

CeoicTBa n onepaumm
(4+B) =4"+BT (22
(4B =BT A" (23
AH =4 (24)
Tenzop A Ha3bIBaeTCs CUMMETPHYHBIM, CCIIH AT =4 (29

Ect B=-B, 10 TeH30p B Ha3blBacTCs AHTHCHMMETPHYHBIM




Ox;  Ox, Ox3
VA=grad A = 04, 04 04y -TE€H30p
Ox; Ox, Ox3
| Ox; Ox, Oxj |
i J k
0 @

VxA=rot A= i ——| -Bekrop
axl aXZ 8x3
Al AZ A3

TeHsopsl geopmaumnii Kowu-TpuHa v dnnepa-AnbmaHsm

Hedopmaumsa — HenpepbiBHOE NpeobpasoBaHmne

5
}

- —~

“l? L

[} " nnm otobpaxeHne HegedopPMUPOBAHHOIO Tena Ha
G- — nedopMMpoBaHHOE.
/ . b "I:\. )
/R //<:.. B o6uiem cnyyae ¢ pasnuuHbimMm crocobamm
/ T onucaHua askeHus (nogxoA JlarpaHxa u
Vel Ovinepa) cBA3aHbl pasnuyHble TUMbl 4edopMaLui.
v X
4
X u=r-R=x-X (1113)
Mpu narpaH*eBoM on1caHum: u(R)=r(R)-R (1)
He3aBUCUMbIe
X = (X1, X3, X3.1) Xi nepementbre
Mpu Jitneposom onmcaHnm u(r)=r-R(r) (2)

He3asuCcumebie

Xy = Xi(wx2,33:1) Y nepemeHHbIe

PacctosHue mexay nBymsi 6eCKOHEYHO BNM3KMMM TOHKaMM NPOCTpaHCTBa
onpeaensieT METPMKY NPOCTpaHCTBa

Mpu NarpaHxeBoM onncaHum

KBAAPAT PaCCTOAHUA MeXay
(dS)* = dX;dX; = 8, d X dX,, (3)  AByma 6eckoHeuHo
6U3KUMKM Toukamm P u Q
1, m=n,
Spn =

0, m#n.

Mpw annepoBom onucaHmu
KBAAPAT PACCTOAHUSA Mexay
(4)  BBYMA COOTBETCTBYHOLIMMM

(ds)? = dx;dx; =8 ydxydi,
Toukamm P* u Q*

KayecTse Mepbl AedhopmMaLin BBOAWM PasHOCTb KBAApaToOB:

(ds)* —(dS)? (5)

OlinepoBbl NepeMeHHbIE MOXEM Bblpa3uTb Yepes JlarpaHxeBbl:

x; = xi(X1, X2, X3), dxi:;XXi dX;

J
a JlarparxeBbl — 4Yepe3 dnneposbl

ox;
Xi=X(x,x0,03),  dX;=""ldx;
ox j
—_— (@S = axiax, = XX g g (6)
0x,, 0x,
o) Ox; Ox;
(ds)” = dx,dx; = 67; aXl,, dX,,dX, 7)

npu JlarpaHxesom on1caHuu:
Ox; Ox;
(ds)* - (S = (a)?a;l - Smnjdean =2E,,dX,dX,  (8)
m n
N3 (7)ymn (3 ox;  Ox;
s (7)m (3)) op, = 0% & s
X, 0X,
(dS) = dX,dX; = 8,,,dX,,dX, — meH30op decpopmayuii Jlazparxa-IpuHa

=Cpn —O8mn — (9)

C,n - Mepa gecdopmaumni 'puHa




Mpu SnnepoBom onucaHuu:

ox; aXinxmdxn = 2epmdiudx,  (10)

0x,, 0x,

(dsf (s = [smn -

Vs (4) w (6)

6X. 60X,
(ds)2 = dx;dx; =8, dxp,dx,  2€p, =0, — oX; oX;

_an_cmn - (11)

0Oxp, Oxyy
meH30op deghopmayuli dunepa-AnbmaH3u
Cmn - Mepa gedopmaunii Kowm

KomroHeHmbl1 amux meH30p08 MOXHO 8bIpa3ums Yepe3 rnepemMeweHus:
ox, oX; ou ou;

= = +4
y
8Xj 8Xj 8Xj 8Xj

W3 (1N13) nmeem: u=r-R=x-X —= x;=X;+y;

ox; Ox; Ou; Ou;
W3 (10): 2E, =L "1 _§ :[6« +lj[& + ’JS
mn aXm aXn mn m aXm m aXn mn
:1(6um+6un L Ou 6uij
nin " olex,  ox, o0X,,0X,
0X; 0X; 1(ou, Ou, Ou; Ou;
X =x:—u; — _ i i_ - m  “%n T U
b Cnn = Omn 0x,, Ox, 2(8)6" 0x,, Oxp, 8xnj

Ecnu orpaHninTbest ManbiMy AedpopMaumsiMm 1 c4MTaTb NPOU3BOAHbIE OT
nepemeLLeHNIn MarbIMK MO CPABHEHUIO C €AMHULEN, TO TEH30PbI KOHEYHbIX
aedopmManuin MoryT 6bITe TIMHEAPU30BaHbI:

meH30p deghopmayuti 1(ou, ou, ou; ou 1(ou, ou,
Tazparxa-MpuHa mn = + + Emn =2y Tax

2\ox, oXx, oX, 00X, n m

meH30p deghopmayui o zl[aum | Ouy Oy ou; J . l[aum . aunj
Slinepa-AnbmaH3u 2\ ox, ox, Ox, Ox, 2\ ox, Ox,
B npeanonoxeHnn manoctn nepemeLleHnin Xi=x " Ej=e;=¢;




