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P e a ·io M e 

PaccMaTpHBaeTCH 'ABYXMepHka HeXHH8MHafl wepMMOHHaH TeOpHff, 

aHaJiornqHaH MO'AeXH THppHHra. Bq BTopbM nopH'AKe Teopm,1 BosMymeHHM 
;· ·,,_. . , 

BMqHCXeHa 4-BepmHHHaH 'AHarpaMMa. Iloitaaako, qTo OHa He CO'A0Pl!IBT . .. . 

YJI:&TpaWHOXeTOBbIX paCXO'AHMOCTeti, BCJI6'ACTBHe qero aapff'A He IIepe-

HOpMHpyeTCff. _YnyqmeHHoe BMPa%eHHe NIH MaTpHqHoro axeMeHTa pacceH

HHH, noxyqeHHOe MeTO'AOM_peHOPMaJIH8a~HOHHOM rpynnhl, BeCDMa 6XH3KO 

COOTBeTCTByIO~eMy ToqHOMY peayXDTaTy THppHHra. 
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Hyro Teop1rn C JiarpamrmaHOM B3a:0:MO,l\8MCTlH1ff 

(I) 
3.rtec1, O'"=I_. er 1 ., er~ -S- 3 

IlpM 8TOM 

- o6uinu:-re ;l(BYJCPH.1tHble MaTPMUhI · IlayJIK. 
! - • 

\' ... · . 
.. • )··-, f -. ·t·f:·:: ~ 

(Jr;)'.: () •'1 -= IX I - <Yi ;( (j" 1 - (F-;. JC Cl 2 - 'S" '3 ;;t. (j' 3 

J 
(2). 

X o6osuavB.eT TOtrn:y ."n;BYJO,i:Eip:m>ro r:poprpaH~TBa-l3pel!0HH C KOMilOHeH-

Tal,/lM 

(3) 

J.IerpamitHaH ( l) nµancT~fBJ.iJ!eT :·co'6o~ 8;l(MHCTBeHHOe BOaMOACHOe B 

STO~i "T6Dp1'ut J3Hpaii\enY.te; CI:f~J.!eTpll.ttrr!Q:6 no OTHOllleHH!O K nepecTaHO_mce 
, .~ .. ·• 

_J., ( >;) = !t J : f (.}() r.p( JO tf (X} 'f'( X): J (i') 

l!TO C TO'CIHOCT!>IO ]J;O 'UlCJlCHROr•o l,tfROJr.FITe.nH co:sna;n:a3T C npe,11;erEiHhlM 



•.1' :<, 3. __ , 

BH~OM narpaHxHaHa THppHHralI/ npH coBna'AeHMH era rroJiew 'f., H 

~ & 
.... .,,._,.,~,_;.,_:;.:::,,:···. 

Mhl aaiiMel1Cfl HHilte paCCMOTpeH!'.leM BJieMeHTa s - MaTpliiw,I, 
fM- ·t~if~i"-ftr, ·.'·l ::.:.:;}:.:; .: -· ,_•.e_; < :~J~. :, r,<:~"1-, <' '>.. ·" •. : "' ,, I • ~ _, • 

C00Tli€Td~:eyromerd '1):tpatceg'apf!ijm ',lrs:ryx: -qac-Tll!n B CJiyqae:::;,.,n, = ·O. B l 
cooTJJe TCTJJ1111 c ( I ) 1.1aTpr,11iY pa: c ce iiHllif<')!Jrn Taitoro l!j)O~e Cea aanw•" ·>'1"' l 
meii B Bl1:7!'e • · . · . · ·, ·· ·· \ ~C) . A • . ., ~-~ -.·_ . 

., mt£IF ~~~iz { ~~,, 'P:(J;:"fp'Pflto/y '"I? lf,Jf J.8 < f "J. 'l ~ P'"" 9 J x , .,, }' " 

, .. ,· ~I:p.zr& (p:1~P1 1Jdf'dfd1"d9 
r 7i6···· ' ,..,. ... ,, . ·f'\ .. '. ,'"-1!..,,''', . .._.~ ... , . i . 

df =: di, df', 
~ ,CDT,.HUUUi r,,,_,,, .QQJ)'.;1;D;aeT CBQliCTBaMu! 8.HTI1iCHMM8TplUi 

; .. - .. ,-.: '· ... , •. ···., ~r_:'··'"'•' i•f·~-·\•·_:!, .. · . ·,·:,,· ., .. ~--~-

~, s er :1: I', 7; 1: - ~,,,,,,J c 1 : I':!', 'I 1 "" - Ls, If I' y: 7 :1,;,; 

vI B n~rnmeM npm6Jrn:r.:emn1 HMeeT BLI.zt ( cp. A .4) 

r (1) . n ,,, n n 
,. (10:9~10,0} = ff X (5~ .. r, ,= - CJ"' [X () yn «f1,(0 . I d/J IJ ,, .Of , or 

(4) 

(5) 

(6) 

YJiyr~rnieHHaH ¥bpMyJia ;z.tJUI gjyr-mD;Vt}1 2I' B HmsmeM nopa;n;Re--•no ~ , 9-

-~--:. i 

ifollteT 6b1T1/ n:lf~jt!eua 6ea _ npo:Be,ri;emrn: anaJI11rna cBoitcTB 0,1tHO"CJaCTTtiti

Hoii cpymcn;m1 rpMHa .. ITosToMy Hmte m,t BHtrncJIMM WYHK~IO :I' - Bo ·· ···,r:::;-, 

BTopoi,b}J.9.Pli.ztrte Teopm,t. B93Mym,eHHtl ii. p:2TeM 110.n:ytn,ni YJ!Y:C,:IlieHHyro 
. .•·, . . . ,'. :·- . .. ·;_::;.c 1.t;.>'· 

mop' "'IT C llO' 0"'•,:_. ., mo ·a "'"'c.·,-,, • .,., i::i---:>,:,"' -: ~~-- .. ,'} i,n nn· ':! - .iy,11.y .,4 u~..urO .tvie"" 'J:. l,'1.,;:,;.,,;.t'}t.,,,,Ji)\h,<" ... l\Jitoh.;tv1;, -~ JIY ' illo 
'•, "I._ 

··,. ~ -i.: ._.' f 

~i~ E.: ,~: .. •:•· .,.~: ir ,')-~-,', ·;_. 
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:.!'r"·"'•', ~. , ... 
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I\, L '·, 
'l1 
("·-.:.,; 
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4. 

tmen· 2-ro nopH'AKa :a S - uaTpHue 

s2 = f j T( i,cx,J.'JJ}dxdy = 
(7) 

.. 

col-{ep1mT 'ABa c11araeMEX TMila( '-(:+),, co.1.tepmammx K0M6HHaum-1j cnapti

Bamii1 

r 1 , ., .. 

t.fCXJtfgtJ ,, 'f~J,Poo 

, -■-, 

tf'CX.JY.,(!fl _ 

·cooTB8TCTByronnie I' MM8IOT BM)%: 
. . 

(8) 

(~ ·1.::-._A\· .• ,. 



Ma Ilp1uroxenm1. 

C: .,.,., 

· Cy1.u,ia BblpameH:t1M (8) 11 (9) c noM01nr,10 <IJopMyJI (A.5) 11 (A.8) 

M0:!KeT 6blTD IlPHBe;n;eHa K BM;n;y 

rc2
' :::= Af~-CT

11 xl'f., .. dK l<-
rJ. j 2 pz. 

"-(',r• 'Ji z- "I' .r• ": f (1<,-PJ'C1<-1n• 

z Qz . 

(K+ :J:(k-Q)"J. -

- _ x'P + xP 4 1j ( A /\ . /\ ,., Jj d I< . 

:r. 2 p"'P - 1t f"'s - op .. · (1<+-P J '2.r1<.;..P J2-

B K0T0p0M flBHhIM o6pa80M C0KpamaIOTCfl- YJI!,Tpaqmo~eTOBble pacX0;t{J!i ... , 

MOCTM. 

BbltIHCJieHHe HHTerpaJIOB ;n;aeT 

ll A A /I . 

r(Z) = - 2:J {cr-" ,qr.,~J~r. - 1. ('Po<fx1'71s r ~sx1'~p) C 
«p,p . Ji "'f'.. o. Q': .1( p2 

{IO) 

1 d. 
r;n;e f = f X{1~X) . - Il0CT0flHHaH, co;n;epxamaH 11HqJpaICpaCHYR) 

pacx9;n;i-,::M0CTD. B CJiyqae ,. Kor;n;a tiaCTHIJ;bl. c HMilYJI~_caMH f' M {' 1 

peanr,nble, T.e. 
- A ;'I y-, (p? I'"-;:: fl JP(p) = 0 

BTopoi:i irneH . :e · npaBc:Hi qaCTH · (IO) c IlOMOil\DIO qJ0PMYJihI (A. 5) M0XieT 

6blTD npe;n;CTa:aJI~.~ B ·, BH;n;e. 

'.'',! '• ;:. t l~p" ~~) C 

0: npH na;n;Jie'1tamet1 H0PMMP0BKe cpyHKD;HH. . /' oT6pomen. Kmc 11 061..r<IH0 
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6. 

B aJieRTpo;z,;wHaM1nte _noa:sJiemu1 ·HH<QpartpacHow P?,CXO;D;HMOCTH MOJKHO 
. - ' •'.' . " ' · .. ' 

llf30elrta~I> qiopMaJI:&HbIM J3Be;z,;e~H~M_ MaJIOli MaCCb1. )3TO He MOJiteT. IIOBJIHflT:& 

_.,_.·. 

,,. ; .~ . ~ - . ( . 

II pi,rni,rnaH eme BO BHHM8HHe CBO~CTBO aHTJiICHMMeTpHH ( 5) c ytJ.e-

T OM ( 6), noJiytJ.aeM · 

(II) 

-~ , ... , 

3. YJIYtillleHHde BhlJiameHHe: ·µJI·fl WY]~tgirn ·:· I' r~:~ . . ,' 
-~·r ,:;.~:·!., V•·•: ~i 

CpaBHHBaa" Mext;z,;y co6.ot1 qittiMYJibI,(6) H c:i"rj:f,~;r;~~~~OM ·c;~JI~I!-·: . 
·:. ·. .,;_~ .. :. .·-·•'P:·~-::.rr:1 ·'_~:_·,I•: .· 'i·-r? ,., 

Horo 38MetJ.aHHH O -cmeHe, C0,!(0piK8.ll(eM HHq>paitpacHyIO pacxO,!(HMOCT:&, 

· Mm1teM sanMcaTI> ' . - . ... ... ·.,.: .. ,.· . .} 

.r 

(12)' 

r~e c. - npmrnBOJIJ,HafI ROHetJ.Hafl IlOCTOHHHaff, CBH3aHH8ff C H8JilitIL1eM 

npOH3B<;>Jia B onpe;r(eJieHH.t1 BXO;r(~~ar~ ·--~ . (7) . ; 'i - ._.IIpOH3Be.~eHI-ifl". 

3ai1Me:M.Cfl Tene p:& ynyinnemrnM arrnpOKCl'.lM8IJ.HOIIHbIX CBOHCTB ·:ahlpa:.;.; 

iKemrn (I2) c noMomnro MeTO;r(a peHopMam•rnau:t10HHO,ti rpynmi/2/. B_ 
pacmmTp:r,rna.eMofti Teop1t-rn Rouetrn1,1e ,l.(OnycTvIMble MyJr&T11n1n:iitaTuIBHI:Ie 

p • • • • ' 

ROHTptIJI0HbI It Jiarpam;{9IaHy 1-'BJleIOT ln!'A: 

) 



7. 

·st = cr.,-1.1-p/',p:;+- c-s2-111 ,;p<F--~'?d"Y 
. :·:fr~~. ..J · ,:-r . .; 

BBe;n;eHHe STHX itoHTP'tl3IeHoB.· sk:aHBaJieHTHO ROHetIHo.tt MYJII>T!tillJIHKa- \':-
- ' . ' ' ;, ,,,. 

THBH0it _ rrepeHOPMMPOBKe J)~-O.!:la:C.'.nn-nto:ttc :l qiyHKI.l;l1H rp11Ha d.. . H 

4-BepnnlHHOlil c.PYHKIUIH, · , r 

d, ~ d 2 = a 1 d1 ,, r, ~ r;_ = aa'0 

3:n;ec:& ·.if. - CKaJIHpHaH qacTI> q>yHKUHH rpi,rna: 

C c;.,1 = d ?21 
. I' 

IlpeodpaaoBaHHe (I~) uMeeT T~Kyro :~~ PTPYKTYPY, KaICH 
. - •• ., :""· .. .,.;-- ~ ..... ~,.--!;-.· ; . , ·•••• .... • ...:.~· 

~-. 
~ .-

(I3) 

rrpeo6pasoBaHHH B treTTJipeXMepHOiii He3IHHe:iiHOil MeaoHHOH TeopHli, KO-

TOpaH IlOJJ;ytiaeTCfl · 118 -::ztBy:K?at:lfl;D;HOM. M880HHO:ii TeqpJ!fVI./2/ npH BhlKJIIO-, 

_ 'tl8HlUi M880H-HYKJI0HHQro(.:esa.MM0;n;ei1cTBHfl. ·;,,, 

~YHK~HOH8.JII>HUe ypaBH8HHfl HMeroT BH;n;/3/ 

d.cx,JJ = dtt.,JJd.{f ,cf$4(-c.,JI) ,') 

f { K .1.1" •• X 6, 4} = r ( t, ... t I '1) 1 ( X, J •. · !!!. , .3- 'f ( t, Q } J . 
d d . t t O /~ 

·r;•: 

::- ,. 

:~ 

(IL~) 

(IS) 

'f { t, /J J = d. 2 tt,t7 JI' [-t/:.'--t.,c7}. (I6) _ 

:·••··, 
•,,;, . . .. ' ,. ·, ~-- •' 

3:n;ecI> , x,, ... X 6 - 6eapaaMepHbI8 CKB.J!JiPHb!e. ,HeaaBMCl1Mbie J,!~~~yJr:r,c~ .. :; . 

Hue aprYMeH.Tht 4-BepIIIHHHOti @YHKUHH I' , KOTOpb!e MoryT 6blTJ:,, · 
. ~\- . . 

HanpHMep, Bb!6paHu c3Ie;n;yromHM o6paaoM: · 

p2 - p;,. ,, - 12 - . 9/2. 
X1 = A :z I X 1. - ~- . ,,,.- ~ - J% J X 'I - ,,12 / 

.-,. ........ ~ 

Xr = tpt..p12. 
;\2 I 

X
6 

= {pt.;1z. 
A z. I 

a HMI1Y3II>C HOp1.mpOBKli . ,l BBe;n;eH TaK, t!TO 

. "; ..... ~ (I7) 

,/ 

. }. ; ...... -'~· 

u 

,• . ./ ;~ :: 

'i 
1\ 

--~-
,•'\1-a 
J,J 

ul; 
"-~t 

./"; 

>:-S-.. 



(!8) 

-~·· ,.":·t-- .. : 

B:se,L(eHHa~,,.B (]:6) q>y-HKIJ;lUI <f_ _HrpaeT POJI:& HHBap:VIaHTHoro 
} ,. ,• . , 

aap.H,zta .. Ma (I4), (I5), (I6) cJie:z:tyeT q>yHKIJ;H_OHaJI:oHoe H :z:tHcpg)epeH-

n;Hair:&Fioe ypa:sHemae :z:tJ!H y, 

(I9) 

(20) 

i (2I) 

I{aK o6bI-qHo, q,yHKn;Hro <P :a (20) cJie:z:tyeT aaM~HHT:Ei Ha :~e 

np:0:6m1:11teH11e 113 Teop:0:11 :aoaMymeHHH. Orpamrcr11Mca a:z:tec:& J!MHe~~mii --

np11:6JIMjjtemrnM IIO J- ., BBH:z:tY Toro, tJTO paaJIOJiteHMe @YHKltHH '"j_ 

HaturnaeTCff c tJJieHa IIOPrI.ztita #2. , w MOJKeM B (2I) aaMeHMT:& <fl 

Ha IlOJIYtJ6HHOe Ha1.m Bh!Ille :BbipaJiteHHe .z{Jifl £' (I2} ,' KOTOpOe C 

yqeTOM (I?) 11 (I8) MMeeT BH:z:t: 

(22) 

;/'paBneH11e (20) .rcasT 

(23) 

.. •·,,.-: .' . ., ... ;.,,/~ 



-

9. 

PeaYJ.I:nTaT ( 23) a:mrn.:eTcB: jflo6or~bITHtm a. _ ~a, osnaqaeT, '!.ITO l3 pac-. 

CMa_TPMBaeMOU npii6JI:'iii:m:Y.:M (J'!li!Hef,tHOM no 9- . ~-- ) . IlOCTOHHHaH CBH8H 

He ne:pe?rop1mpyeTCJJ.. S:l'O COOTB0TCTl3yeT ()TCYTt;T:B:UIO paCX0,7.{HMOCTB · 

['
{1.J. . 

l3 . . •. 

" , ... ' \ 

IIpMCTyTil!U ~errep:'b Jt llOJ_Iytze:muo j';TTyqmeHHOltl ~OPMYJihl ;l(JUI @YHK-

J.lHH f · , CtJOTB0T.CTl3YIGID;eif -pacc~8iIBJ~ro peaJJ::&HblX tzaCTHJ.l. B 8TOM · 

cJiyqae . x1 = x2 - = xs = · x1 = o · • GdoaHaqaa 

r ( 0 1 0 .1 0, 0 .1 X., ,•,.. ~ {1) :::: r ( ).', !§-_, q} 
,., ct o'ct 

noJiyqaeM ns (22): 

· . r{ZJ · :f 3 f(lr) 
(X., d'd) ~ - -;; .l J,; I{ .:,:...-" 'ti 

J ., -/ •-.;,,.~ -
/"1 ; 2. 

. { ✓ +-:-]) 

C yqeTOM (23) !103Iyv'.413M ms (I5)_.iilii1{f;epeHD;IUUI:&HOe ypaBH8HH~ JIM 
~ .. ..... ... . -....... r1· • 

J{JIH ttx,J,Jf.· ··• 

'J /)_ f.(. ) [ ~'.,J f1(2J /'(' fr q)I / . -
- i - t:t:i· ¥, J',!_1 = - .- I f. .J, X ., (!. I "P . .- -4X. 0 .. ,.t( DJ ' < -;. I= I . 

·•· . 
;: .... 

' JI XJ =--=--.;-· {-
.J! .dA' ~ 

8JJ;eC:& BWlHCJieHHe B rrpa:soi 'q8.CT,J,I nponep;e1w C TOtJ:HOC~IlIO .-,1(0 
. . . . ... - ... ·........... . . .. , . 

rmei1.o:a, rrporropn1rnaan:;:m£<: _,,j : • Bire!!e.HTapH.a.H 1rna.ztpaTypa ( c : yqe-_; 

Tou.f (I) . = O) .I(aeT 

. -:J.le-···r ¥,'<.// ·] . Nt r (x,4, '5) = __,:~ · 
<I <"1 (v..._,.,),,-,. 

~ •'''<i 

MJIM ._ 

[ 
. . .%.l- ~l.-rr lf ~ rr,.fp!.7; r er~ 9~ p, 71 -= --~: __ _ 

. (p,·7J"· .. . (2~)' 

v 

l 
l 

. I 
I 
~' 
l 

I 
\ ., 
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IO .. 

' I. 

. . . , ~-,; ~ .... ,... ~.,. r ., .. , 

3aMeTHM, l!TQ_ np~ BbIBO,'lJ;e STOM. qJOPMYJihl e;n;I1HCTBeHifo'e'··:.fipn6JU'l ... 
, t •' ,- ,: - ' •. ;;r . • ~ .. • ' ! "' 

>Kemrn cocT0HJI?- JI~¥1I> _·B -~p116~¥?Ite~~l, B~,~ni"~~* • ~~~~~H~~~ 9- 7?t'ait11i1:tic-· :. 
o6pa3oM, pe3yJII>TaT (24) ffBJIHeTcH B He1t6TopoM' cihicnij TOl!Hh~- Br· · ·.: .. , ·: 

npe;n;eJie MaJihlX J- , B np0THBOil0JIOiKH0CTI:> 06hll!HbIM pesyJII:>TaTaM 

J MeTo;n;a penopMaJIH3aUMOHHOM rpynrrbl, ROT0pbie 0TH0CflTCfl JIHilll:> R 

aominTOTlil!eCICHM O0JiaCTffM m.myJI:&CHhIX nepeMeHHhIX. 9T0 CB0MCTB0 

peayJI:O'.faTa o6yCJIOBJieHO paBeHCTB0M HYJIIO MaCChl l!8CTHU11 Il0JIH t/-' • 

3aMeTMM eme, l!T0 qiopMyJia (24) flBJifleTCfl T8RJICe R0HTpnpMMepoM R 

i 
, 1 

peuenTy Il0Jiyl!eHHfl MMilYJII,CHh~ aCMMilT0THR, ;n;aHH0MY B 161 (CM. 

no;n;po6Hyro ,'lJ;HCRYCCHID 3Toro B0npoca B / 3/). 

·----•- -----·-··--- --·-····--···· --·--·- ··-· ····--·-· -•-----·----- ···---- --·' ·------- --·----- -----------------------·--

\lJo pMyJia (24) Bec:oMa HanoMHHaeT pesyin,TaT T11pp1rnra (q1opMyJia- ·· ·· 

1 

( 4. II) HS /I/) B npe;n;eJie_ MaJihIX ). ::: ~. .. · EcJIM cqwTaTI>, l!TO cooT

BeTCTBHe Hamvix peayJI:&T8TOB C Q)OpMyJiaMM T11pp1rnra coxpamtTCff 11 B 

/'; 

Bb!CillJ.1X np116JIHjit0Ht'lflX no j. , · "CITO BeC:&Ma npaB;n;OII0,1(06HO, Tait 

ICaR paccMaTpHB80MblM HaMJ.1 CJiyqati OTJI1'Il!aeTCfl OT M0,11;0JIM THppHHra 
/ 

JIHill:O HaJIHqHeM ,'lJ;0il0JIHHTeJII:>H0H CHMMeTpHM, T.e. l!T0 y4eT BhlCillHX 

rrpl10JIHliteH11M rrpi:rne;n;eT_ R BbipaJICeHHIO BM;n;a: 

(25) 

TO STO oy;n;eT 03H8tWT:&, ttTO ·aapfl.zt He nepeHopM:t-1pyeTCfl B006ll{e M 

l!TO ypaBHeH11e ( 23) 0CTaeTCfl B c1me 11 B BbIC!llt-lX npl'l6JIHJiteHRH~-. 

IlocJie;n;Hee aaMeqaHHe npHMeHHM0 6ea oro:aopoK IC CaMOi M0~eJIM T11ppHH

ra, ROT0pafl TaK:VIM o6pasmJ 06Jia'AaeT saMetmTeJI:&HhIM CB0iiCTB0M ! B 

0TJHPUiiff OT' ncex pacCMOTpeHHbOt TeopMti- rr0Jifl /if/ oua· -He npr,rno~HT .. 

IC Buxo;n;y 3a paMKH CJia6ofii:- CBB3vl .. 
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