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On Gauge Transformations in Constrained Theories 

The method for constructing infinitesimal gauge transformations for an 
arbitrary degenerate Lagrangian without any restrictions on the algebra of 
constraints is suggested. Thereby, it is proved in the general case that the 
degeneration of the theory is caused by its gauge invariance. 
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/ .. ·· /:: . 
; 1. KrroCJI~/VIec BpCM.ll. CTMO nonyJBII)~ llCIIO]lbOOBaTb MCTO):\bl KOBa-' . 

pua1fr1Io~o KBaHTOBclHJI~'-BPC'T [l.] H Sp(2) [2f--'..:B KaJIH6poBO'IHbIX re~~ • 
I • , , .,_ . , f . , ~ .. • , . ,,-, 

opi:rnx. ,11,n:.ll ·peanHoa:a;HH DTHX MeTOAOB HY)KHO onaTb .llBHbIH BRA __ xan:n- . . 

6poiio'IHLix· rrpeo6paoo~a1niii. 3TOT BOIIpoc. y~e 't1pniAep110 ACCRTJIJICTlIC < . . . \ ' .. . . . . . . 
ci6cy:)lqi;aeTC.ll B paoHbIX pa6oTaX KaK BTaMJI]lbTOHOBOM (nanpnMep,[3:_5]), , .. 

. · TaK_ n B- n:~rpau2KcnciM [6] noµ;xoµ;ax. dµ;u~Ko Bo ricex 0Tnx pa6dTax r~..: 

· H~pa-ror; KaJill6poB~'I1i'bIX npeo6palwnaun::ii CTpOHJIC.ll. npu onpeµ;enemU,IX 

orpaHH'ICHll.ll; H~ ~TPYKTYPY an:re6phl: CB.imeii. 0611~HM BO BC_ex CJIY'lcUIX •• 

i 6billO rrp~):i;IIOJI02K~m1e O TOM, 'ITO cxo6ni IIy~cco11a (CIT) rrepBll'IHI:,IX CB.ll- :· 

. ncii co BCCMll CB.lltl~hm '. .llBJl.llIOTCJI ~1rneiiu~IMlI KOA-i6HJI a~ll.llAUI nepBII'IHbIX . 

. .. Cll5IOCH. (rjhecb ~ B Aa.JibHelimeM 6eo orpaHll'ICHII.l(o6~11ocTH M02KHO pac-
, . ~ ' '.' . . . ' ' . .: .-·.- . < : ! ' • \ • ; • 

CMaTpnBaTJ,; Teopmo co CB.l!O.llMH rrepBoro. POAa, :IIOCKOllbKY IIMCHHO :oTH 

-: CRIIOll OTBCTCTBCH~lb; Ba XaJIII6pono:.iHbie CT¢rremI rno6riAbI). B p.aµ;e· pa

);o;, HclJIPIIMep [7 ,8], BBOffHJillCb; AOIIOJIIIHTCllbllbl~ orpaHlI'I~HH.ll, KOTOpbie 

; ii;Jrn · paccMaTpHBaeMoro ¥Orrpqca ue npIIHD;llIIHaJlbHhl. . \ . ' 

•· . B H~llX npeµ;1,1µ;y~IIX pa69TaX [9] ~ri .Bap_nan;nounoro rrprmn;mra ~Jll[ 
' .. ·. . . . . \ . ·. • .. . . ·1 . ·. 

f\CHCTBll5I 61,rn: rrorry'IeH renepaTop KaJrn6poBO"tJHbIX rrpeo6paoonannii npn 

·yxaoaJIH<?M B_bIIIIC rrpe):\IIOlI02KCHIIll. '0nna.~o tpa6oTax [8,10] IIPHDCACHI,l 
) . . , ~ ' ,, '. ' ' ' . ' ·, . .. ' ' ~ '· 

·. rrpnMep1,1 JiarpamK11.anon,. nm1 KOTop1,1x 0To. orpaHn'leHne ua cmmn ne BhI-

rr9liH.aeTCJI. · B HacT9.am;eii pa6_oTe ttbl IIOKaJKe~, 'ITO B CJiy'Iaf f!POHOBOllb~ 

noro nupo2Kne1moro ·.rrarpa:i12KHam\ .ncerna' Mmirno: nepeiFrn: K 0KBHB_aJiett~' · 

TilOMY 1ia6opy 'cn.aoeii, ~ml KOTOpo~o BbiiueyxaoaHHOe orpa;Iii'IeHH~ ita arr-· .. 
• /_,,.. . 1 , __ ·, . . ,·· .· . . , .. 

. :re6py,CB.llOCH y2Ke BbIIIOJIH.aeTC.ll. TeM caMblM paopa6oTaHHblll Ha.Mn panee 

._ Me-roµ; rron:y'Ienn.a. xan:n:6p~no~rni1x · npe~6paoonamrii npnMeHII~ x nro6oMy: 

·.BblpOiKACHHOMY rrarp~mKna1~y 6~ K·aimx-ri:n6o orpaHH'l~HIIH Ha C'ipy~TYPY 

'3UJfC6phl CB.a(JCH; 3TOT MCTO)l;, rrponJIJIIOCTp~ponau' Ha npIIMepe Jiarpa112K:ri-

. , aiia, rrp1rneAem10ro B [10], · 

· 2. .Kax .HOBCCTH<>,· · 6om,mHncTBo ~y~ecTByiomHx · n HacTO.!lll\CC · npeM.a 
' ' , ;, . . . ' ., ~ . ' . 

IIOJICBhlX TCOpHii: 0lICMCHTapl1hlX 'IaCTn:a; O_THOCllTC.K K ~rraccy Bblp02K)l;CH- · ~-. 

ui,rx, ,ro ecTL xorn·a paiir reccnaua. ne .a.aJ11IeTc.a MaKcHMan:1,u1,1M. ,IJ:l11l · rrpo- · 

... CTOT.bl n 6eo orpallll'ICHII.ll o6mH~CTll 6YACM paccMaTpJIBaT~ CHCTCMY_ C KO-' ' 
• ✓, '1·, ' ' , . ,• . ' ) 



', , \ '_-. ; :, , 'r! , ' ·, , . 

He"!m,111 'IIlCJIOM cTcnenei.i: cno6o1~LI; onnci,rnaer.1yio nirpmip,emn,IM Jiarpfw- · 
2K~a110;,.,iL(q;q), rgc q = (q1, • · · ,qN) II q = -fiq = (iJi,': •, <JN)- ~m.euH~e 

1KOOPAIIHaTbl n CKOpOC'l'Il. Torj\a.,Bblp02K):\CIIHOC1'b 'Teoirnu 'ooHct•[aeT .· 'ITO-
• ' • ,' • ', \.' • • . I ' ' ,, 

' . II 82£ II ·, ' ' ' . . · ' . J> .. · N . ·. ·1 · u , 1 · rangll1r-a·,'1= i-_,S ' ,2,J=.,-,,,1~; l J 
q, qJ I . . .- . ·- . , 

, ', . : ' .. i. '• .. ' . . . . 1 '/ , ./ • /, I 

faMHJibToHoBa <popMynnponKa TaKnx TGopnii 6wia paopa6oTana Jbtpr_tKOM 

[3], Clll\1bl i16y):\CM CJICAOBaTL. Ycnoni1c (l)omia.•iacrr, ~TO 1ie BCC in,H~YJll,CI,I . 
: . '. I· :. (' \; ' ' - (' ·.~· I.; . ' ' ' ' ' . ' ·. : . ,. ' '. /' . . . -' . ' 

-·, . •· · DL, 
Pi(q,q)_ = ~q<; , , . uai 

\; ,I' . 
~: 

11ebaB1ICifMLI; n n' Teopnu H03IIHK~C'r N ~ 11 Iiep~wm·LI~ c1rnoefr I 

i\. .; i:/ •' ' :. ,J: i, ''. ,-. . ' ·., .- ; . ·, . ' I • • ••• •,, ',. I ,I' 

• </>l(g,p),=0;,: :CX~},,·,,N..:.R.. . (2)' . 

Ypamrem1e. nnmke1m.it i1pOII3BOllI,liok HIHicthilPieCKOil IleinPIHIH,I 
ca1111oe 'lrroMOTIJ;I,IC)i CTctllP,~P'l'HLix 6n, rrii6e·; BIi):\ 

g, 1iann-: 

.. /, { -,,I . ·. ' ,1..i\ · (3), 
·,' ;g~. 9;}c+v'!'f'<Y:1• . '. . 

' -" ' I.·~ \ ' ',,' ', · • u';." \ 1 
' ,, ·,, /. >;,, ','. ,• , , · ,: ' .. ·' 1/: , \ . • ', ·i · •., I ,,: / ,, . 1 

·, 

l'P,e: H e-'-;-;-KaHOIIll':ICCKllil raMIIJ!f,TOHHaH, Ua,-TT pOHOBOnI,HI,re <fJYHKI~IlH Bpe-. 
> Menrr. •· 1 

·,, / S (': S ·•. ·. :· ' : :' : '·; > · •-;, · :. · • · : • 
fin' Tpe6Jn~un~ 'cTaQn6mip11ocTn,'B,()BJ)CMeHH Il~pn1r1111,1x.·•·cn.ll~~ii· none 

'• ' ' '. ' < • _- I • }• • ) .,' ! 

HHKaIO'l' .BTO{)II'IHhie CBJHJII, MCil{iJ,Y q Up; KOTOp1,1e,B CIIOIO O'{CJ>CAL;nomim,1 
I , < i, ,' ". ',; 1: ,, .' ·,'_1 , •:.-. ;'.• !"', · !: :.: ,' ,_'-,' \ , ; \' '. '. ,,'· ,. : 

-YJl;OBJIC'l'BOp.HTL ycm;mmo CTaI1,nonapnocn1 ll npIIBOJJ.Il'l'I, K CB513.llM CJIC}WIO- . • ·, 

i.u;ei;o wrana. Jlc110, "lTb \)'i:OT ·npon~cc ~ej.\yeT TT~OIJ,OiDKIITI; no 'I;plliillaJIIr. ; 
, _ ., , • '.' , ·i • , , 'I 1 , , \ . . , , ~, '.,: · , ,1 ; ' , ; _-- , , , • • , ,\ ,, •• ., '.-· • " • , · •• , ~ , '. , , 

noro -~onncTBopemrn: ycnoBJIH _C'faIJ;HOUapnocTII;HJUI cn.imeii: ,06on1ia<JUM·, 
B~~{>H'flII,Ie. c·BJIOll ncex:0Tiinc1n •1dpeu <p~i;:· r~e ;(}. -·~· 1, :,. ·, N:.., R;·a 'm1.: ;' / 

/J,CKC m~ ·:::: 2, ./ ;:M,; •YKatJhlBac'l' Ha'. ~;~I~ ,BbIIiienpkBe1,e1rn~ii
1 

TipOD;C/\Jphi. 
( UHa.'Ifml~e 

1rriu ~ 'l 16YiJ,eT 'coOTBeT~Tno·~a:1•1, /],~ee< n~pBH'HIJ,iM. CB.ll3j{M 'I.'. . 
' - . B ;p~iie1w16u\e1.i 6yiicM C'IlITa'rL; 'ITO y Hae BOBHHiaTOT CBllt3~ TO~bl{O 

,. ~nep1ioro 1>oi1a [3j; KaK; 'ci'•rn:eTi;rneJUibie na .K-~H6ponci~m'1,i~ c;~cuenn CHO~ 
6a'Ahl1 /1'0. CC'l'h' ~IHI II; II~ (To2Ke ~erin~m1a'nepnor6 POAaYYAOBJI~TBOfJJIIOT 

•,' ' "~ ·i -- . • ( . , \ • , ' • ,• . ' ~ • ,, ' . -.. ; ' •. J • , ~ 

COO'l'HOTIIi.ilillllM , , . ·· :. . : _ , • , , · .. ·.. _ .· _.· . ' ' . . 
.: .. , ){J';:~;ef>;P} ~f:";~;.,ef/!/.,, ,.· . (4) 

,.,._ - ' ·. '.· '. ', ··1· 

1 . h _·. {<//ii~ H }'- gm6m~4>m, i · 
• . ) . _ • \ : ', . . . , ,:r l • C ~, ~: _r , T l,' . ; c • . •. • j . ·, 

. a,/3,"-/;d,i= 1,.::;N'-R;-;: 1n;f31-~ ~ 1,: .. ;Afar/-,d, ;:rnr =I,· .. ·.,m,:r+L 
:

1 

'';· .'.'1, '\:' ''_,_· : ,''•:'."•'; ,,,_.. .• ·-~~-~ ,_.··,; : ;'>',' .. 1·:.:,~;.t/: 1'.':>', .-,~ :1.·:··. ,, .. 1·,.-. 
(3j~(ici,n i\aneCIIO IIOHTOpmOIIJ;lIM~:.n KaK' BepXHllMr TaK'.u' lJil)KHHM .. HHT\CKCat.-i 
IIOf~~auyi.le~~~TC:Z. cyM~inpo~ande.) :· :: . ' ' . _;< / ' • ' •. : :. • l \ . . . 

l 
1 

i 

'-.:,_ 
' > . . . ' .· ~· ' .; ' . 'i ~) ''. ' .f 

B pa6onx [9,11], no;op,51 mfnapnan;uonnoro npnn.u;nn:a Ailll gencTmut·.-, 
JlaMII 6bIJIH rionyqellJ,I iI11qnunITCt)HMclflbllLIC ,KaJI~6poB~'fllbie ~1peo6pano.:. ' 

,Balilrn B. cp_atlOBOM IIJlOCTpaHCTB_e: 2 , . . 

IJ\C 
'/ iG_ = ,..mc,,1..m"' ·, :-c.a,'+'a, 

'_ 8qi(t) :=;; { Qi(t), G}, 
,', ' _,,, \. ' 

opi(t)= {J?j(t), G}, 

O:= 1, .. :,~-R,.: ma ~l:,···,,Ma, 

a c;:"' YAOBileTBOJ).IUO;r coo'rHouiemrnM 
, , . , . . . . :·. ·. I . . . . . I 

, · mpm mp · · ' / 
c":°' +9p a "c/3 ,• =;,o,. m/3 "c, ma -1. 

' f .. ____ • ', 

(5) 

1.' ,·.' 

/(6) ,• 

::lTH npeo6pao0Ba11ri.a 6billll '!!oUy'ICHbl npn yCJIOBHH, ,To_·cn rrepBH'liIUX 
cmmen

1 

c~·n'ce;lH CB.lllJ.!!Mil Bb1pa2Ka10Tc:a 'lepeo IIepBn'fkbIC-CB.mm: , . / ' 
O l \ • O 

O 

• : '! i ·., • ·.,, • • / o 

.. ·, {,1..l; ..J..~} -'-'fl ·m., lA.l, 
.. · 'I'll, 'i'"Y _ --. f3 "Y q 'l'a· 

. I·.· / ./ I 

Ycn-6Bn~) auanorn'IHL!e (7), ntrmllbtlOBami:c1, T<lK)Ke ,u'~pyrnMII_aBTOpaMll 
-~PH'I[~Jly~euuu K~n6~0BO'Il[blX np_ep6p~onaH~ii .HaOCHOBe :0'.~bIX nogxo-

' . ' , . . (. . \',• . ' . .. . ... ' ' . •,· ' 

~OB [7,8j; CB.lmL KOTOpI,I.l{ C i1aIII,llM Mbl IIpegrroJI.araeM o6CJA~Tb;B ClICIJ,Y-: .•. 
!Olll,Cll. CTaTLe: B1.iuoriiieuiie ycionIDI. (7) .llBJlllCTaI npnm:i;nmi:aJibJiblM/IIpl( '. . 

. npu~rn~eHllll ·napnaq~OHll()I'O ~p~11qnrr~, ;~ax•Kaic/~ro no~O~bI?.YCTpaH.iF' 
_ . · mTai: heiK.erraTenb111,1e <Ineubi, rrponopri;1mi1an:i;JIL1e MH02KnTellli1 Jlarpa1i:ii.a, 
·- ,n'.'Bap~a.u;m1: g~HCTBllil. tly)KHO CKatlaT1,;,::1To .. y~rron'ne(7)\Bbl~OJiirne'i~ ti 

. . .. \ ' ' .. ·, '•. ' .. ' . . . ·, " 
. qmnn<IecKH,HHTepecHbIX TeopIDix; naup~ep B 0JieKTpo1J,IiHaMnKe; B' Teo~. 

pIDIX Jhira:-Mnnnca n T.'g.: O,inaKO B ~:0:Tepa,i~p-~ eCTJ, .IlJ>IIMCpbI nai,paH~ 
)KRanqn, rg~ 0'1'0 ycmrnIIe }~e ,~bITTO~H.HeTC.lf [~;10] > Ilo0Toi1y 'ecTeCTBCHHO
BCTaeT BOIIpoc, Mo:iim 'JIH JIOJIY.'IHTh'KaJIII6poBO'fllbieilpeo6p~oBamrn. grui 

, , TaK~X 1;e~iniii, u :a·oo6i.u;e/xax~Ba ripnpo/],a :BbipO)K~euuocTn narpamKmlr 
• ', ,_ \ ~ • ' ' '• ' •' '• '• • a _'i-• ' C •' • \ • < >, ' '1' , < ' > • • • ' 

HOB B OTOM c:11yqae?. HanpHMep, D pa6oTe [8] yrBep.lKIJ,aeTCJI,' 'ITO B .npn-
·, BegeHIIO!.f TaM ~pm,tep'e }IC cyi.u;ec~Bye; 'r~HepaTopoB I<aJIH6poBO"'IHbI'x np~

,.- . 06panoBiHHII
0

IHaMllll~TOHOBOM <P()PM~llt3Me, XOT.lI B JiarpamKeB~M MoryT 
' /, \ : '6hl1.'b C~OHCTpynpoBaHbl ~~m16ponoqHbie npeo6panoBaiill51. _·_. ' \ . 

l 
t 

l
l, 

'1' ~ ':; 

<·· 
. f ' -., 
1 
! 

i ' • \ ~ ; ' • • . ' : ' ' ' .. - • .·. j' • " - • • • ' ' • "' 

·: 2COOTBeTCTBy10n.1te r;am16pOBO'iJU,Ie npeo6pa.oOB~ll'.;13 lla:i-p~eBOll ~O;llal!lIDiie Olipe,\el!JIIOTC~ 
· Cll~~Rit-06pa.oo1t: · · .. . · ·, · · · · .. ':.· · _:· -- 1 .1 '' • r • 

, ' ' . 6qi(~) = fo(t), G}I ,'' , '_5~(t) =.ftq(t), . I ' 

1 -/ I ' • • ,,=st · . .. . / 

~: ,3 

1 



/. 

' 

\: 

• ,. , • . ~ •. ' ·,: • ,. ,,., •. ·•. ;_'' ''. : ' ! 

3. 1 '9: To6b1 npo.llCHHTh cnTyan;nio 'co cny•meM; KorAa 11e nbmomrncTc.ll 
y~onne/(7), BCilOMHHM () npo~~mone, KO;·opblll, nprrcyu-1 0606u~e1'11i0My ra
MHJlhTOHOBY. ¢opMaJIHUMY Jl.npaKa. Ilpn HaJIW:iIIII IIOJIH(?rO 'tta6opa .CB.H-, •. 

' : ' i • , • -. • •). 1 . ,
1 I , ·, oen, onpeµ;eneHJiblX cornac110 npo1~enypc J\rrpaKa l r/>':.", .. 0: ·= 1, .·: .. , N -

.· R, :: rncx :=::!. i', ... I Ma), KOTO()blC <PYIIKl.l;II<)Jl~blIOH<;nanncm.;bl, ncerna MOiK. 

nci nepeii:-rn' x0K~1rnaJICHTHOMY ·lla6opy cn.sm'eiI C IT0M0IJ.(LI0 1ITpeo611a,1~na-
'.,uII..H:. ". : . . . . , ( . . - : .. ·. ... I, /., '. !.·· . , \ ; , , 

/ ·•-mp · · m•m • , ,I.. = C· •. .. ,1>m,, 
.'f'P . .· /3. a '+ ex , . (x) 

\ ,. rµ;e 

I. .··. dct ·,·1cmp:~'1I , t= O,' (!}) 
·, I ., ... , /J. ,,·, _E.. .. . . 

i '.: T'O CCTb OTJIIPICH: OT HYJI.ll :haoamn,Iii; A~TCJ>MIIHaJ!1' ];a. JJOB~{JXJWC'fH• I:, 
• ·, • ,·•,. ·.,,'' ', '~ • ', '. • • '.:. ' ' . .; ,.l ' I . I ' 

. onpep;CJI.llCMOll ITOJIIIOII .CIICTCMOII CB.llOCU. . (. ' , , ... , . . . I,. . . , .. , . . ·.· 
PaccMOTpHM '!aCTilbIIl c11y•1aii upco6pauonamui . 
' ' . . . ' , ' . 

BIIM 6eo u0Me1tettm1 ircpnu•m1,1e CB.llo'u, T.e. 
' ,'l I '' ; • ' ', ',, / • • ,, 

(8);' II 

·:·, Pt:'~:=; Ot30 • _' ~ll.ll JI106or~ m 0 • 

• :: . ' , -; \_ '·' • • . / ·i .'~ '1 "\,• ' ;'" \ ,• ,, ;' '•. • ,, ',,,', .'' , "' .. /'. I ·,,:', 

HeTpyµ;Ho BJIACTb/'ITO: c rteTOM ( 4) TIOJI)"iaeTC.H., ,' 
, .r,' ·. :, . -. ;:, :. , ,• .. ·f , ,_",,, ·,·. , 1:: ·. ,'·~ , , ,'.'.;;·\'. ,.:i.' .'/ -~ ,'" 
·, .{'~.U ;J,_mp} = [{:,1.J ·Cm.pm-,}''.+fl .,msm.., 0 mpm61,1-.m-, +·f1 

·. 'f:cx•'+'{J !Pa,, -/L 1 .. cx··b_. "'f ·-' fJ 6, '+'.1 ·, ex 
•. I'., . ,'' ·.. \ ·~ .. '; ' '.,. '. '' ''I_ ,: {· ' ··; ' ,' i• ,: ·..,' ,' '\ I< 
, , , , , . . y , . mr,, m/j, m1 2: 2:, : .', ; 
I · . . ,· . . \ .· ·, ": :. , , '. ·, ., , .', /: ·:· , ·. ., _;.·· , , ·. '. , i, 1 • ~ 

lfo BI,~pa..ii<e1m.a ( 10 }BllAUO, /ITO CCJIH' ygacTC.ll iIOA06paTL' C;;'f~y raKn.M 06~ . ' 
I,"., \ ' , , • • • ' ' , ·, ' / •, ;_, • 1. ' , ':' ,·, '• .,• , • ' • •I ~ , , 1 i ' , . ' , • • \ 

pat-3011, '!To6br. Kon<I><Inm;neHThl nepen .BT0{)lI'fHbIMH. CB.llrJJIMII, o6pall.(aJII!Cb .. 

' B II)'~l, ' . ! . . . . . ' . 

. ' ,.. , . :{:1.1 · tmpm-,}' + ,rl. mfm.:,cmpm. ==·o '., '(l i)' 
, . , . ·. . .. · ... 'l'a', f3 1 . J a_ 6 1 , fJ 6 ; , ' . .. . . . .. , !_ • 

. r~ JcjI;~llc' (7),6j1neT 'B~~IIQ!llJCI~O JVI~II°,~<?~() ua6opci '~'.Jl~;_ciii.•c//ii• IIrar<; . 
1\JHI ·c;p~.., ~iI,I nony;1Iirrn ClICTCMY. (25): JIH,HCHHJ,IX IICOAHO{)OAHhIX ypanue:c 
11nii B ~iacnp,1x ,np~HIOBO)];HbIX :riepimro nop.ap,Ka. Mo,K~io ITOKct;BaTI,, '-ITO 
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61,1 onny )IMIIym,ci1yJO ,nepcMc1p1yro, .TO nccrp,a cyU\CCTBJ'!()T xaHOHH'ICC~llC 
npco6paoona11~rn, nepcBOA.llll~If_e iicpnwrn1,1e CB~Oli Bll~BJ,IC JIMHYJJhC}lhIC' 

ncpc~CHJll~Ie (cML IIIDKC). flrn)TOMY 1~1,1pajK~IIII.ll. ~. KnanpaTHbIX c~o6K_ax. 

~repe~ C~.ll~3.HM.ll 1;~~- B Jie~oii_ '.i,1c·1:n T?1
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. - _yciJOBIIC·(7) BhIIIOJIH.llCTC.ll', ' ; . . . . '.· I·' ,, . 
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~ ·. \ .. , ,. ,·,, ....... ·. ' ;· 
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; ITocTpocu~uii 11a6op CB~~eii (r1epnnqn1,1x 'n ,ponII llMIIYllhCOB n BTOpII'I-
, m;1x i~ .. ) yp;onn;TB:OjJHCT. yciIOBlUO (7} c o6palll,?'IOmeii~ ·:e 11yn1, npanoii '1~~ 
CTb'lO, TO ecT_I, norryTJcHIICKOMbIH 11a6'op CB.lJUCll. 3aMeTIIM, 'ITO (A-::-1 x:~;? 
Ii ( l 7J. j{BJI.lIIOTCH oiwnM no pcrneunii. cncTeMW: ypanucnnii · ( H )~ · ., . . 
, ,Ho, pacCMOTpeIIHII·0TOI'O. paogena'·iw2KHO .OaKllIO'lllTh, 'ITO Tpyp;HOCTL; 
'c1rnnam1a.JI C IICBbIITOn;1e11nei~ yc.JIOBll.ll (7)_p;n.ll KOIIKIJCTHOro 

1

BhIJ)02K)1eHHbro _ 
narpam1ma1r'ai ycTpamuta JIOCP~A~TBOM rrepe:koga K OK~lIDaJieJ[THOMY 'Ha~ 

1 

. 6opy 'CBlloeii. IlooTOMY ripep;rrmt:'enHblll 'naMII•pa.H~e cnoc~6 rroc;poeHIUI 
Kann6ponoq111,1;1C,npeo6pan0Ba1mn ,l9;11] ripnMennM B o6~eM cnfTJ~e ... ·.· 
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.·· ; 4. fl IJHM<ipbl T(?rO, KaK CTJ)OHTI, KaJin6pOBO'IHbIC IIpeo6paooBaHIDI p;n.ll 
BLipmK~eHHLIX CH~TeM rrpn BhlIIOJIHCHllll ycllODIDI (7), 61,mn pac,CMOTpCHhI ,· 
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, <Ji ' <J1 q . '· 
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. TiepeXO)lj{ ~ KOmtmrypai:,noHHOC npocTpaHCTBO, IIMqCM_ ( CM. cpopMy~I,I .CJIO 
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_ [(f .Pi)~:+ t(P;)2c~Q'. ]/r1: f e2CJ,]. 
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0TCJ01\a ~llAHO, 'ITO McJ.:rpn:[la B cpopM,)inc ( 17} lIMCeT e~IlHC'l'BeHHblll orre-
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5. HrnK, UOKanano, 'ITO npcnrrmKe11111,1n' B i1anmx npep;bI/W~~ix pa6oTa~ 

I [9,111 MC1'.0A ilOCTpoemi.a ~a;rn6pon6'1HI,JX_Ilpeo6pa.oonaHHll ~pIIMeHHM'AlliI. 
. i ~lf)Ol;UBO~l>ll~IX BLipmiq\CIIH~Ix'mu·1;aii2Irna11on. II pntieM A~ ri_orry'!e'1~~- .irn- . 

1. i, I_ I ·,, ; • • , : i • ._,1 •>' J' 0 : • \ ' ,/ ,· ,, ·• \ • • : ; • 

· noro nn11a. OTHX' npco6panonamrn H{! 7pe6yeTr~ HH'lero, KpoMe KOHKpeT~ 
noro nnna ira'.rpaH)Kflana; . 0TMCT~M npa.KT11:1ecKoe, AOCTOIUICTBO. Hamero 

, ", ; • " ', , • : , I ., ,,-- I \ ", •.,:. • ,' ',; ' •, / ... / ' • • ') , •, , ~ '•. ,' 

MCT01w; ue Tpe6y10u\ero·npn cnoen peann□an;nn .11nnor?,panpem~mrn nep~-
• • •. 'I,.·,_ f • ., ', •• ' •• / .'.'' • ·,-' • • ', I ', ,'' ., • : ; ·:· 

. BII'IHblX ~n.aoen 0Tnocn1:cm,110 IIMnym,c'11L1x rrcpeMenuux, B OTllH'IIlC oT., 
' HPYI'JIX nogxo11on [5,6, 14], rgc l;TOTpc6ye:1;~~- c caM~ro I_Ia'HWa. KaK n OTOM 

1 ·. ·1• .' •
1
. ','· , , ', ,.•, '.-\ , -'-• _ ,, Ir':. . _ '••. , 

-MOMCHTC, Ta.K Il B norrpoce KJia.ccuqitrna1\IIIl CD.ll3Cll MU o·cTaeMCll B paMKaX 1 

gHpaKOil~~or~ ··110/\XO}:\a~ , ' : 1 ' • • , •• ,. , • 

.', , .: :, .-'·;., ,·': ,.··, , .· ,,., ·,~ ,·_·'•', . ··.,.' ,', ., : ' -,.' ;. ' :,, ';< .. , : ' '·, _,'. ,.'' /' 
KaK mmecnro; Kann6pOBO'IJIO-II1JBapnaHTIJJ,lC TCOJ>HH OTIIOC~TC.ll KBUJJ07, 

\ , ' . ,' : • '\, ," ;' ' •• . , ,, I. ' '.' ' , ' . ' ' • ," ' '. -~ , ' • ,, ' <• .j / ) 4 , ', :- ', ,r •' . , \ . '. ' , • '' 

',' )KHeHHOMY, TJJITy. TaK KaK I\OKaHaHa, HOflMO)KHOCTh JIOCTJJOCIHI.ll · KaJIJJ6po- ; 
l ,·'. ' . . \ •,, • '· •,, v' • •. ,' r '"':' : :1•. ,•,' ' , •,. i I·', .' •', , ', , 

·,IloTmux- npeo6parJona.mm, gm1 ·n106b1x .m,1pmKnemu,1x narpa1rnma11on, TO 
," , • ',• ·: l :· ,, .·, ;_ •.• i ', • ·,, 'I_ .' .)' ,.· .• , '·•. ,•,\ ,i,: ·, •, ~•,'•,· • ," : 

cupaBC/WIIBO · .Il CJiegyIOlll,CC JTBCf))KI\CHHe:, BhIJ>O)KI\CHHOCTI, TCOJJHII. CO CB.II--' 
. [)JIM~ 'nepimro powi. 06yCJ10IirrcHa nx .~aim6pono;i-!1wii l~HBap~aHTHOC~iIO., 

(\ ',•, : '• ,· ";•' • (• , ' . ' (, l • i :'' :, .; ? : , ' ,,. ' ' ·," \ ~- ,: '_ ,, 
1
.' 1.,-." , . t _; • ' \ • " , i 

•. daKOH Kann6ponwrnb!X npeo6pan0Ba1nm rJaBHCllT . .9T N -:- .R CJII\CCTBCH-, 
: · HhIX-ITctpa:Mhpoi IN :.:,u:..:..·K~~onepB~~B513ett), · .• ::.a T~KJKC OT HX 

, 
1

,. ·_ •... : , '', .'·! ,-,,_,,., 11 , .'. ', :·, ·--. ,,' ', , , ',·•~ '. :_·,·•:• ,· .i·· ,' / ~ /,, 
\ , IIpOHOBO,[\HbIX_IIO Bf)CMCHll,' npII'ICM- BblCIIIaJI i npoll3B0}:\HaJI BXOHilT _B Hero ... ' . ,•· -- \ \ ,\. ~ , . ,·. .. . ;, .. '· ... ,/ . ·. . •, . . ., 

C 1tco()xop;IIMOCTI,JO; H cc nop.a)WK Ha CflHHilJ.lY MCHI,Ule. TUICJia l)]'cinqB IIpH 
rio1ir1euHII BT~pUTIHbIX cmmcii corriarno npor,cnypc ,I.l;IIpa,Ka.. . . 

•' ·, ,,-',, '. ',' J. , .. ' • , 1' ,,.; I ,' ,'' , •,° '.. , I 

, '·. B1,rncuemn,rii paHee[Uj B Knacce Tcopi1ii c·orpaim'ICHIICM Ha a'Jire6py' 
. CB.ll~efr, ( 7). ~IC?(ainm'r.~ Jl()jJB~einrn: BI,J~UIIIX npo~OBO,[\HLIX OT ioop)'\II;Ja~ B, 
'oaKOne np~~o6pat30}la.nn.il CHMi-te'q>;m no 13rropciii T~opeMe He-rep OKaUbIBa-
.. " "•. V '/, .. ·._ •.', .. '. '• < ' -., • : '· •• ',._ ' - • I_,..,\ . ,' .·,,' . •' < ,' • ' 

CTCll ]\ClICTByr<>Il\llM D o6~CM crry•Jac (6e3 orpa}IJl'lCHHH Ha am;e6py CB.ll-'. .. 
oen);'3~MCTHM T~~,K~, 'I~O ~pnJ:icnorr~-tiOBil}l~H .fll)e~naraeMciro' M~~;O,[\a '-
1d11y-qJ1iIDI xann6poBOTUJbIX npcri6p.aoonau11ii UC llOOIIIlKa.CT AOHOJIIIHTCJlb- .. 

> '.' \· ' • ' ' ' '._; •. ~, ,, '.;. , , i . r, _;·•; '· '., , •' I ,, ' J • '. (.' ,' i • V ' 

HbIX· TpY]J;HOCTeII n He 'Tpc6yeTc.ll p;onoJIHIITCJll>HLIX npegnoJIO)KCHJrn .no 
.,·, '. .,.' ·• :. ... I\ , . '• · ... •· . ' • ·~ •,·., , ' I 
. cpaBHClilIIO C IIOIJ;XO,[\OM JJ:npaKa. . . \. . . ' . : . 
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AnTopM Bbipa)KaioT 6rraro11apnocTI, .A.B.f onopKoBy, ·• A.lLl(BHHIIXH,[\oc, 
' • . • •, ' ,. 'j _~, \ ) ' • • ~ l ~ • ; /, ', '
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