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• l ~J ~ li"" 11'" 

BBe,neHVie 

ITO,U,XO,U" OCHOBaHHNM Ha ~3yqeHHH nOpO~aID~HX OnepaTOpOB,3aHHMaeT 
BroKHoe MeCTO B MeTO,U,e 06paTHO~ 3aAaqH paC~eflH~H (M03P), TaK KaK rr03
sonaer na e,IJ,ViHOà OCHOBe ortacars MHOr~e aaxaue c aoücr aa HeJI~Hel1HbfX 

8BORIDnHOHHb~ ypaBHeHViM (H3Y) COnHTOHHOrO T~na, T.e. TaK~X ypaBHeHHK, 
KOTOpH8 MO~HO ~arrHCaTh B ~pMe ]aKCa: . 

[LJ!t)·=o. (1) 

3,l\eCh L H li - CKaJIHpHble HJIVi Ma'TpHqHble ,U,HcMJepeHUHaRbHble oneparopu C 
R08~~UHeHTaMH, 3aBViCH~MMH OT HeKOToporo Ha60pa CKa~Hp-

HblX ~YHKI.mi1 7:" (z) r) - rrOTeH~~aJ;:JB 11 cnexrpansnor-o napaM8Tpa.1 • 
YKa3aHHbl~ no,U,xo,U, rr03BOJIHeT HHTepnpeT~pOBaTb M03P KaK o606~eHHoe rrpeo6
pa30BaHHe ~YPhe, TaK KaK gaHHble pacceHHHH ,IJ,JIH BcrrOMOraTeJIbHO~ JI~Hei1

Hoi1 3a,rr,aqH L~ :.::: o (B gaJIhHemueM MH xparxoc'ra Mb! 6y.n;eM 0603HatIaTb 
ee npocro 'tTepe3 L ) HBRHIOTCH K08~mJTHeHTaMH B pa3JIOJKeHVlHX noreu
UHMOB no rrORHOMY naõopy ~YHH:UHi1 - TaK Ha3blBaeMbIM "nsanparax" perneHHVí 

fb HJI~ npHcoe,U,HHeHHbIM perneH~HM Ilopoxnanaae oneparopu B 3TOM cnye . 

uae BblcTynaroT B pOR~ aHaJIOrOB oneparopa ,U,HéMJepeHllV1pOBaHV'lH, TaK KaK 
npVlcoe,l\HHeHHble peurenas CYTh coõcvseasue epYHKUVl~ .rr,.JIH H~X, 

eM ./1,3-4,11,15-16/ . 
B HaCTo~eM pa60Te MbI paCCMOTp~M nopo~a~~V1e onepaTopbl Á~ 

CBH3aHHble c R~Hei1Ho~ 3a.rr,aqeM 3axapOBa-llia6aTa B TaK Ha3b1BaeMOv. KaHO
HHQeCKoi1 K~1~6pOBKe: 

L ~:= (/~: I- '!(~)._ J'J~) «<«.d 

(2a)r: (O fdz
) } 6,J -.: / ~ ) 

fj-(r) () / ' ( () --I 

~ ee ~enocpe,U,cTBeHHbIM o606~eH~eM Ha TOT CJIYQa~, Kor,1J,a K08~V'lU~eHTH 

B L npaaannexar HeKoTopo'ií nonynpoc rof anreõpe y; : 
L ti := (t~: t- ! 6') - ) J) rJ' = tJ ~ 

(26)
.:? e: (z)EoI ...1= .2 

J-

Q/'I/. ty'= Cl!tt.rf Jf~. 
~7 

'" ~LJ ~ ./'=1 " ./ / 
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3)J,eCb 'I Fui, t· j ex'F,4 > 1~./~· ~ 11.4 - COOTBeTCTBeHHO õaaao 

Haprana-. Bet1.JIR I1 Cl1CTeMa xopnea anr-eõpu Y; , r - panr 3TO~ aar-eo
pu, 1 c ff -nonanr-eõpa I{apTaHa, a Jé h - perYJ1RpHblM 3JIeMeHT. 

~R npOCTOT~ 6y)J,eM npe)J,I10JIaraTb, qTO CKaJIRpH~e ~YHKUl1l1 l~{x) 11 

.'lo( (i ) RBJIHIOTCR rpYHK~l1HMl1 Tl1na lllaapua na IR , co SHaqeHl1flMV1 B 
([' . 

MSBecTHo, qTO npV1 nOMO~l1 S8,lJ,aql1 (2a) pernaeTCR HeJIV1HenHOe ypaB
HeHl1e llipe)J,l1Hrepa: 

"fi, + ~a ... .2 fi /~ /--= o ~ ç' == 9f ::=-r--"* ( 3) 

cr~·. /"0/, a npa nOMO~l1 (26)- ypaBHeHV1R Tl1na iJJ -BOJIH. Cnl1COK B8JKHbIX 

~HSl1qeCKl1X ypaBHeHHi1, peuraeaux npz nOMOlIll1 JIl1Hei1HbIx aanau Lo 11 L , 
JIerl<o MOJKHO np0)J,OJDKl1Tb, CM. /'.:J/. 

C )J,pyro~ CTOpOH~, l1SBeCTHO TaIOKe, qTO ypaBHeHl1e (2a) 3KBl1Ba

JleHTHO ypaBHeHV110 )J,.JIJI ~eppoMarHeTV1Ka fet1seH6epra: 

..ri 0= -,/ [J~.f>.;( 1 .s(r.) f) e: sl(2,q}1 ,5'.2= {j S'+= s: ( 4)
"I J , '/~ .J , 

/'J 

KOTopoe l1CCJIe.rr.yeTCH npl1 nOMOlIll1 JIl1HetlHotl Q8,lJ,aql1 L~ ,KaJIV16pOBOqHO
3KBl1BaJIeHTHOv. S8,lJ,aqe i~ 

r",...J (.", ,. ~ c:L f- = ,,-;- - ,(rI (2) Sb = t'tJ 
rttz ~ ( êa) 

.,.. ,h -; -I ,/
Sb z: r» tf .f'(~):.: ~;:,. Yp

J 

6
CM./ / . 3,n,eCb ~ - peurenae ;10CTa sa)J,aQV1 Lo npa )= O ,T.e. ~ 
eCTb rpYH)J,aMeHTaJIbHOe pemeHV1e Cl1CTe~: 

( t'.'2 ,-7 ) lÍó = O J L. ''ZU Ib" =' 11. 
~~ z~+~ 

AHaJIOrV1~Oe no cBoetl CTpYKType KaJIH6pOBOQHOe npe06paSOBaHl1e nepeBO
)J,l1T eanavy L B aanauy L 

re: (;.2.. - ).J'(iz) I 7 =0, 
ri':z './ (Só)

7 = ~-/~J 0(.1)::: !f>"~~ 

Cl1CTeM~ (ba) V1 (56) l1SBeCTH~ KaK Cl1CTeMbI 3axapoBa-illa6aTa B nOJIIOCHOM 
KaJIH6poBKe. 

YpaBHeHl1fl (3) 11 (4) 6billl1 O)J,Hl1M l1S nepB~ npl1MepOB TaK HaS~Bae

~x KaJI116pOBOtrHo-3KBl1BaJIeHTHMX ypaBHeHl1t1, T.e. ypaBHeHl1A )J,JIfl KOTOp~X 

cooTBeTcTBYIDlIll1e napu onepaTopoB B npe)J,cTaBJIeHI1I1 flaKca nOJIyqalOTcfl 
KaJI116pOBOQHHM npe06paSOBaHl1eM: 

2 

L ~ I:.:: / LI-I" .JI -- ;;:: ? "''1-_ 1 
~ jJ -s: ? (.Tj z ) (6) 

(B HallleM cnyuae 1- = ~ 
--I 

r~i) ). '12YHKQl1H I (:T.) t) ,n,O.lDKHa npamr-
MaTb SHaQeHl1H B HeKoTopoti rpynne fll1 G ,a K03~t1Ut1eHTU onepaTopoB 

L 11 )1 )J,OJDKHbI npl1Ha)J,JIelKaTb anreõpe 3TO~';1 rpynrru. 
B nOCJIe)J,Hee BpeMH no)J,xo.rr.y npl1)J,aeTcfl KarrH6pOBOqHO-KOBapV1aHTHu~ 

Bl1JJ,/I7-19/, lJTO nOSBOJIfle'1' paCCMaTpl1BaTb o)J,HoBpeMeHHo H3Y, CBJl3a.HHbIe 

c sa,IJ,aQa~m L V1 i . I1pviHIJ,l1nI1a.JIbHbIM MOMeHTOM 'SJJ,eCb flB.lIHeTCH BOSMOlí{

HOCTb BWpaSl1Tb nOpOJKAalO~l1e onepaTOpw ÁÇ )J,.lIH CHCTeM ~ H ~ 
B TepMt1HaX nOTeHUI1aJIa ~(~) ,TOJIbKO B 3TOM cnYQae MO*HO 8~eKTV1B

HO nepecvaraes saKOHbI COXpaHeHl1H, Cl1MnJIeKTl1l1eCKHe CTPYKTypbl 11 T. JJ,. 

Hano OTMeTl1Tb, QTO )J,JIH nOJIyqeH1-1H nopoanaouurx cneparopoa ,1-1 )J,JIH 

V1CCJI8)J,oBaHl1H CBOV.CTB H3Y,cBHsaHHb~ c Hl1MH,C~~ecTBY~T )J,Ba HaCTOJIbKO 

pasHMX MeTo)J,a, ~TO MOJKeT 'cos)J,aTbcH BneQaTJIeHV1e o )J,BYX pasHwx TeOpl1Bx. 

B nepaox l1S HI1X, HaSOBeM ero )J,JIH onpe,lJ,e.JIeHHOCTl1 aHa.JIV1TVIQeCKl1M, OCHOB

H~M l1HCT71MeHroM flBJIHIOTCfl cneKTpaJIbH~e paSJIOJKeHV1B )J,nH onepaTopoB 
;I:t ,CM. 4-Ib/. 3TOT nonxón HBJIfleTCH BnO.lIHe CTpOrt1M. Bo BTOpOM norr
xo~e onepaTop~ li paCCMaTpl1BalOTCH KaK TeHsop~ Ha ~SOBOM npocT

paacrae nOTeH~l1aJIOB .JIl1HetlHof1 Sa)J,atJ:VI L-../(.: ,. tj f ,o6na,qaIOIIlVIe 

CneQl1aJIb~l1 reOMeTpI1lJeCKl1MI1 CBotlcTBaM1-1. B 3TOM MeTO)J,e QaCTO HCnO.lIb

SYIDT reOMeTfI1lJeCKl1e KOHCTPYKUl1M, nepeHeceHH~e c KOHeQHOMepHoro CJIY

QaR, QTO He Bcer)J,a BnOJIHe KoppeKTHO. TaKVIM o6paSOM, ero MO*HO pac

CMaTpl1BaTb CKopee RaK reOMeTpMQeCKyro HHTepnpeTaUMIO aHaJIVITVIlJeCKOrO 

MeTO)J,a. 

.UeJIblO HacTofl~ei:f paõo-ru flBJIReTCH reOMeTpl1QeCI<oe nOJIytIeHV1e OCHOB

H~X pesynbTaToB aHaJIl1Tl1treCKoro MeTO)J,a ,)J,JIfl H3Y, CBHsaHHHX c Sa,IJ,aQaMV1 

L 11 7: 

L T80pl1fl nopoiK,galOm1-1X onepaTopoB nJIH Cl1CTeM L 11 7
 
aHaJIl1Tl1lJeCKl1i:f MeTOn
 

M~ nepeQl1CJIl1M HIDKe OCHOB~e peeynsvaru, nOJIytIeHHbIe B paxxax 

aHaJIl1Tl1QeCKOrO MeTO)J,a, trTo6~ l1MeTb BOSMOlKHOCTb cpaBHHBaTb BOSMOJK

HOCTl1 )J,B~ MeTO)J,OB. 

l~K YJKe ynoMMHa.JIOCb, B aHaJIl1Tl1QeCKOM MeTO)J,e nopOJK)J,aID~l1e onepa

TOp~ AÍ BBO)J,flTCfl TaKl1M o6pasoM, QT06~ npl1Coe)J,l1HeHHHe ~YHK~l1l1 

; ::: I % .r-rEo/(J'I:F(z.)l)~ ~ J"?c;/{.,rJ(:l.J)).J oI€-df.) Àé IR~ 
(7) 

~"' ( .q;, ..,(fZ d (J'j~Jl).J c7Tc JEd rJ"/fr".1)" o(ç41.) .Iraf 

6blJI11 )J,JIR Hl1X co6CTBeHHbIMl1. (~YHKIJ,l1l1 l1S ~ ,II,JIH oneparopa ~ ,a 

4lYHKUl1l1 l1S FJ - )J,JI.fI 4_ ). 
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B (7) tiepe3 J((~ 0603HaqeHH ~YH~aM8HTa~bHbI8 p8m8HMR 3~~aqM 
(26), aHaJIMTMtleCKMe B BepxHel1 (HillKHei:1) nOJIynJIOCIWCTH no.J , .4-1'

CMCT8Ma nOJIOJKL1T8JIbHblX KopHei1 OTHOCMTeJIbHO ynopanoveuaa: d> o, 8C~M 

0/ (,7) :.> o ; oi~: L1 • 'Iepea .n; anecs M HMJK8 6y,n;eM 0603HatIaTb 

npOeKI1MOHHbIi1 oneparop ira no~npOCTpaHCTBO y; c"? ,HaTflHYT08 na 

xopaesue sexropu Ed- • ttaK xopomo M3BecTHo,;' opTOrOHaJIbHO non

anr-eõpe XapTaHa OTHOC'1Te~bHO cPOpMbI KYr~~MHra < X
J 
J' > -.= fJ- a~ a~ 11 

~-.::.IJ(j)~. 

rrOpOJK~a~~Me onepaTopw MMe~T BM~ 
A 

1!> 2 == aaj -(~-:H r ~llô [,/,2}-/- .. ir, /rU-.J1õ)L9t)), zifJ]1I). (8)
'J• 

(.:..)
I-

oa 

( Ilpennonar-aercn , tITO L (I) eCTb epYHKl!Mfl, npl1Hl1MalO~aR SHaQeHYl.H B 

óh ,Kpo~e 3Toro MH Yl.CnOJIb3yeM CTaH~apTHoe 060SHatieHl1e a~~ 

= [~.xJ). 

Haõopu 5:- YI. ~ npa OTCYTCTBI1M ~Yl.CKpeTHbIX c06CTBeHHblX 3Hat.IeHl1M 

~JIH 3a,n;atIl1 L (B c~yqae c~eéTBOBaHI1H KOHetIHOrO tIl1c~a ~l1CKp8THHX 

coõcr seanux 3HatieHI111 IWHet:[Ho~ KpaTHOCTl1 K 3Tl1M CI1CTeMaM noõasnaercs 

euie KOHetlHOe tiYl.C~O cPYHKm~n) nonas B npotTpa'HcTBe j: f;;c J , 
coc'romneu Yl.S cPYHKl!I1~ TYl.na lllaapna . np\.1H\.1M~I~l1X 3Hati8HMH B y;. fI' l1[.p'a

~T KJI~QeBY~ pO~b BO BceM aH~MTMQeCKOM MeTo,n;e (nOAPo6Hee CM. fIul ). 
3~eCb Mbl OrpaHl1til1MCH HanOMI1HaHl1eM OCHOBHblX peSYJIbTaTOB: 

a) H3Y, peuaeaue npa nOMOU!M sa,n;atIM L, l1Me~T BM~ 

,·a·tj-Y' -I- .i, fi (j~) a{.,-í.-IIIJfj]= o, (9) 

rne /J (lfÍ ) CYTb 'nO~HHOMbI no d.t 
6) ~MHaMMQeCKl1e 6eCKOHetIHOMepHbIe CI1CT8MbI, sa,n;aBaer~8 3TMMl1 

ypaBHeHl1HMl1, raM~JIbTOHOBbI OTHOCMTeJIbHO U8}IOI1 118papXm1 CI1MI1.JI8KTl1lfe

CKMX CTPYKTYP: 
f:>o 

.n (fU)(I,.Y):;: j <' %(...), -I "':'';-'.>'(z» ./;.',J r, J' t f. [rJ , 
(Ia)-'" 

Á 'S -f (d-l- ~ ,1,.), rJu-- 0/ ~ f.) ..t.2.) •.• 

B) c~eCTBYIDT r 6eCKOHetIHóIX cepxü saKOHOB coxpaHeHMH ~JIH H~Y 
U)~ IIrl(9), S8,lJ,aBaeMbIX nopoJK~a~~l1MVl cPYHKl.\110Ha~aMl1 .4 (-) (-1) (CM. U) , 

xoropue aHa~MTl1tIHól COOTBeTCTB8HHO B sepxnen 11 HIDI\Hei1 nOJIYITJIOCKOCTI1 

no) M rrpM 60JIbllll1X l aCI1MnTOTl1tIeCKl1 COBrra~aroT: 
ts)»: "'. (S) -K 

,d -(J) == ~ Aj ) ) 1.11-~ CIt7, s·", ~2.) ... f-. 
K<=.I (II) 
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(S)+

J r-r1) csaaaaa c pa3~OJKeHl1.RMH I'aycca ,IJ,Jlfl MaTp111T,hI nepexona 

T(À) sa,n;atIl1 L /15/. B C~YtIa8 ~ : J'!('11"tr) OHM cosnanaor c 

r~aBHhlMl1 BrXHl1Ml1 (Hl1JKHmm) Ml1HOpaMH T() ,KOTOpb1e, KaK xopomo 

I1SBeCTHo/
5 , nOpO~aIDT saKOHbI coxpaHeHMfl. 

KpOMe Toro, l1MeroT M8CTO COOTHOmeHl1fl 

cs) '.1 /<-1 / -I V'} ~.
&1',4; == '/l!: ad.J [Iis) í' K== ~2.) ... (12) 

r~e ~epe3 ai 0603HatieH ~M~epeHUHan (npOl1;Bo,n;HaR ~peIll8) ~YHKUYl.OH~a 
,d/o ,a 0603H,ati8H118 ~ 11 03Hatia8T, tITO B8KTOpbI r 1-1./ f/ 

06pasYIOT B h õaanc , 6110pTOrOHaJIhHhIi1 K õaancy (Jls j/ OTHOCMTeJIb

HO epOpMbI KYrJIJIl1Hra. ,lJ,Jm nOHCHeHMfl ~OPMY~hl (:2) OTMeTMM eme CJIe,n;ylO~ee. 
~ / ( ..) 

COrJIaCHO onpe~eJIeHH~ np0113Bo,n;H0l1 ~pellle B TOqKe f J adi npMHa,n;

JI8JKl1T rrpOCTpaHCTBY I i t« j.J- (KaK 06bItIHO, npennonar-aercn , tiTO Tono

~Orl1R B npOCTpaHCTBe ~ LX] sa,n;aHa CtIeTHb~ Ha60pOM nOJIYHopM M on

pe~8JIHeT paBHOMepHYIO CXO,n;l1MOCTb_Ha ~ro60M KOMnaKTe). BMeCTe c gffZ} 

B ~aJIbHeHllleM Mhl 6Y;II,eM paCCMaTpMBaTb 11 npOCTpaHCTBO .?> t:C}, tIbl1 

3JIeMeHTbI CYTh~YHKl.\l1l1 TMna Illsapua na IR co SHatIeHl1flMl1 B rf . He

TPY~HO Bl1,rr,8Th, tITO npOCTpaHCTBO ~ f::z J (COOTBeTCTBeHHO ~ ["z) ) 

MOJKHO eCTeCTBeHHO 

He~HOt1 cPoPMb1: 

« X, y ~ 

rne uepea < , > 

BJIOlKMTh B Y; ['x i* ( ?' c xJ *) npa nOMO~11 611~M-

+~ 

~ j../:x « X (z) ~ .Y(:Z) >, 
(3)

-"" 
060SHatIeHa <popMa ffu~JIMHra :;8 ~ • MMeHHO B 3TOM 

cvucne HYJKHO nOHl1MaTb (12), npasas tIq.CTb npl1Ha,n;JIe]KMT ~ ["zJ c 'j;r.rT;
cs)

r) 1JyHKl.\MOHa~bI Âj naxonarcn B I1HBOJIIOLmM OTHOCHTeJIbHO BC8X 

<PoPM MS M8papXl1Vl ./lr-) , ,'111 -= OJ :!: (J z:2" ... , M ~l1HetlHbI8 

KOM6MHallMl1 3TMX WHKl.\110HaJIOB CYTb raMl1:JIbTOHl1aHhI ypaBHeHl1H (9). 
)J;IH KÇlJIVl6pOBOtIHO-3KBI1BaJI8HTHoi:icMCTeMhl (56) MOJKHO paSBHTb aHa

JIOrM1lliyro r eopac. B 3TOM cnyvae oneparopu ;;; H :( .IJ;~ BBO,IUiT:DCH 

TaKl1M 06paSOM, tiT06b1 npMC08,n;VlH8HHbI8 ~yHK~Ml1 

~ = (.n; ]+EoJ .i') -(zJ1)" ;; .7-E..~(.7):101 f A-/- ,1 ("IR}" 

~ = (.ç; 5fE..~(ff)-{:x,.1), ~ .i-EcI.(;:-f~'alfA., .. ) fiKj 
(4) 

rJ+ 
6bml1 6b1 ~JIfl Hl1X c06CTBeHHbIMM. 3,rr,eCh ~-

~MTl1tIeCKI18 no 1 pemeHMH Cl1CTeMbl (56), a ~ ,.......,
 
, CTpaHCTBO ~ ,0pTOrOHaJIhHOe K "no,n;BYiJKHOf1" 

l == ..4r a~s OTHOCl1T8JIbHO <PoPMhI fumJll1Hra. 

B npocepaacrae !fJYHKlmn BM,n;a 7 -= ~ -;, stIJ 

5 

- ~YH,n;aM8HT~hHbI8 aHa

- npoeKTOp Ha nO;II,npo

no,n;a~r86p8 KapTaHa 

Haõopu ;: M íf nO~HbI 

)' E rf [:zj • 



HeC~O~HO BH~eTb, qTO npu STUX YC~OB~flX ~OmKHO BWnOnHflTbCfl COOTHorne

Hl1e 

Idl"') # ~,.. o I/(~.) .'Â.,. (-J(-j OL) 

OqHaKO, TaK KaK B HeM 1; sapazeno qepes 7 H ~, ero He,JIbSfl
 

acnom.aoaars nenocpenc-raemto ,IPU! rex Ee~eM,. ~~fl KOTOphIX CTpOI1TCfl
 

nopO~aID~Hv. onepaTOp. 

C~e~aeM e~e O~HO B~Hoe SaMeqaHVle OTHOCUTe~bHO H3Y, CBHsaHHh~
 

c sa~aqe!ii L. Hoppexraaa rrOCTaHOBKa sonpoca 06 HX HaXO~eHI1H ~OJDKHa
 
BKmOtIaTb TaK~e rpaHU'4Hhle YC.JIOBl1fl ~~fl HVlX. B cnyuae ypasaeaaa (4)
 

uliTe~eCHhIMH c 4MsV[qecKoq TOqKH apenas flB~fllOTCfl rpaHl1qHhle YC~OBl1fl
 

~~...J'!~ = ';1J /6/ . l1x ecrecrséxaoe 0606~eHl1e B cnyvae sa

lI,aliH L l1MeeT BH~
 

./t*' J'/~) -,:: .7'  06)2' __ ~0t::> 

qT06~ o6eCneql1Tb (1G) npl1XO~l1TCfl c~aTb ~30Boe npocTpaHcTBo nOTeH~ 
Ul1a~OB 11 paCCMaTpl1BaTb TO~bKO TaKl1e nOTeHl1U~U 1 , ~~fl KOTOpWX COOT

BeTCTByro~afl ~HKQl1fl ~ocTa y~OB~eTBopfleT Tpe60BaHUID 

/	 I- (+, 
ú'fH s1; qJ ee ~:;., AJ- -(o) 1/1 .	 (I?) 

-:;r __ -"'" 

!~ 6y~eM 060SHaqaTb MHoro06pasl1e TaKI1X nOTeHUl1anOB qepes ~ • 

,il,JIfl H3Y, CBflSa.HHhIX c Sa.I\aqev. L, l1MelOT MeCTO peeyns'raru, anaxo
rH'4Hble peSY~bTáTaM ~~fl H3Y, CBflSaHHbIX c sa~al!eH L : 

" ã) K~acc ypaBHeHHH, Kan116pOBOqHO~3KBl1BaneHTHblxypaBHeHl1flM (9), 
l1MeeT BI1~ 

-4'ad,r -J-f' r:i li r;; )~ flK = CJ .>	 (8) 
k=1 

6) ypasneaaa (I8) raMH~bTOHOBbI OTliOCHTeJIbHO nepapxaa CI1MrureKTH

'4eCKl1X CTPYKTYP: 

.!ir-J=	 «7 d'1Hp,l,f-Y».J -7H:: O,,):f tJ ~.2,) '" )J 

,....	 CI9)
/f == '1: ri;. f- K).J :r: Y E j. fxJ ; 

("s)i) l1HTerpaJIbI ~B~eHl1fl A~ CYTb HHTerpa~b1 ~Bl1~eHl1fl H ~~fl 

ypaBHeHl1v. (18), npHl!eM 

/ ('6#1) • 7' '7»;' f ...., " 
d .4/ (oS') = - t /f #õ 11,/ ;	 (20) 

,..,	 (-J 
r) KaK,	 11 npexne , ,.dJ (S) Hàxo~flTCfl B l1HBO~lOQHH OTHOCl1Te~bHO 

HepapXHl1 CHMn~eKTl1qeCKI1X ~~pM (19). 
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KpOMe peayxsraros a) - r) Ba.;'\{HO OTMeTI1Tb CBfl3b MelK.JJ,Y nepapxax

Ml1 (10) VI (19). I1yCTb F -rrroõpaxeaae , oõparnoe K oT06paJKeHI1J1J 

'I - .s(7) , conocrasnscaeey IlOTeHUl18;ny 1{~) I1S JII1Het1Ho'~ 38.,lJ,a

tm ~ nOTeHUl1a~ S'(Z) l1S ~VlHe[',1HoM sa,rr,a'lIl1 ;: • BBe.IJ,eM clIe~!olJ~l1e 
- r:-j< n(1.~) 

0603HaqeHl1fl: ~ (r) - ,IJ,l1qxpepeHLíl18.JI ºperne oTo6pmK8HVlR ;:. , r ",{ ~ 

.- .11 ("" (:J(F),.J ~(J:).) • Tor-na l1MeeT MeCTO 

~ ~ (-+~ > 

F.f./2(>IH)-== .R (-u.u)_ ,.j i!t'=/'JlJ,flt > elA! @ clAf{O). (21) 

B (21) '4epe3 0) 0603HaqeHO BH.eUIHee npouaBe.lJ,eH11 e • Cooruomenae 
(21) 6bIJIO nO~y<1eHO anepsue B pa6oTe/

7/ ,IJ,JIfl fI.'': ..f~(?) <7:) • 

2.	 CTPYKTYP~ rryaccoHa-HeMHxe~ca Ha MHor006pa3l1flX
 

(reoMeTpVlqeCKl1~ MeTo~),
 

Havano reOMeTpl1qeCKOrO MeT'O~a 6WIO noaoxeao B paõcre '~. Marpl1/2~/ 
B KOTOpO~ 6bIJIO noxaaaao , qTO MHorl1e 113 q,YH,rr,aMeHTa.JlbHbIX CBOMCTB nepap
Xl1l1 ypaBHeHl1fl l{opTeBera-~e ºpl13a MOIKHO 06DRCHl1Tb,MCXO~R 11S c~eCT

BOBaHMIl na npocrpancvse nOTeHUl1a.JIOB cneuaansao reOMeTpHqeCKOlií CTPYKã 

rypu, KOTOPYJO B 60JIee ncanaax paõo rax asrop CTa~ HaSblBaTb CTPY:KTY

poü ITyaccoHa-HetlHxet1ca ( (P - 11) - CTPYKTypoin. !10,IJ,XO,1J, 6hI.JI o606II\eH JIl 

pacnpocrpaaea aa APyrl1e l1epapXHI1 HHTérpl1PyeMbIX ypaBHeHI1!-1, a Ta!OKe 

wsytJaJIVlc),? B03MO~HOCTVI pe,II,yKU;l1l1 {p.-A! KTP:YKTYP yt Mex~HVl3MbI I1X B03HJIlK

HOBeHMfl/22- 24/ . 
I1pl1Be,IJ,eM nexo-ropae peeyns'raru, HYJKHhle HaM ,IJ,Jlfl ,IJ,aJIbHeliírnero, He' 

OCTaHaB~HBaRCb Ha Tex nOHflTl1flX 11 TeopeMax, KOTopbIe BBO~flTCR B 06bIq

Hh~ Kyp~ax ~l1~epeHU;l1anbHoi1 reOMeTpl1V1. 

Xopomo 113BeCTHO, qTO Hanl1~l1e CI1Mn.JIeKTl1qeCKO~ ~OpMbI (T.e. HeBbI

pO~eHHOv., saMKHYToi1 ~ -~OpMbI) ,rr,OCTaTO~HO ~JIR onpe,rr,eJIeHI1R 'Ha ~9

roo6pasl1l1 cKo6K11 ITyaccoHa 11, Bcet1 raMMJIh'I'OHOBOM ,rr,I1HaMI1Kl1, eM. 21;.;/. 

MbI 6y,rr,lM nO~bSOBaTbCfl 11 ~yrl1M onpe,rr,eJIeHl1eM CKo6KI1 nyaccoHa, qepe3 

TaK HaSHBaeMliH nyaccoaoa reasop p. flyacconos TeH30p na MHoro

oõpaaan ~ ec-rs nOJIe JIl1Het1H~x oTo6p~eHI1M m'- 11,,: 7';(dI) - '7,;. {.bj 
( 'ht (vÚ , ~ (cff') - xacaren saoe npocrpaacrso B TOqKe ~ , 

~~~(~) -KOKacaTe~bHoe npocTpaHcTBo. 3,rr,ecb VI HI1*e M~ 6y~eM Cql1TaTb 

sce MHoroo6paSl1fl, nona 11 ~YHKU;1111 npl1Ha,rr,JIeiKaIl\HMI1 xnaccy C 1)0 ). TeH

aop F ynoaaersopner c~e,lJ.yIOII\I1M YC~OBI1HM
*	 .I) p = - p ( aHTHCl1MMeTpHqHOCTb) 

( 22)2) [~Pls = O.. 

2,20/.rne qepes [ ] s 0603HaqeHa cK06Ka CXOYT8H8, cM.l

MO~HO nO'KasaTb/
2 0 7, 

'4TO eC~11 aa vil aanaaa nyaccoaosa CTPYK

rypa, TO HEI HeM KoppeKTHO onpenezeaa cxoõxa llyaccoaa: 
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(oI~! t~ .= cI<o', p;> - ,IJ,JIR 3aMtCHYTbIX I-~opM, I1pVlJlOJKeHVlR (p- IV)-CTPYKTYP OCHOBaHbl Ha VlHTepeCHbIX CBOI1C,TBaX 
(23) VlX cpYH,IJ,aMeHTaJIhHbIX no neã, T. e. .f!0JIeH X, )J;JIR KOTOPbIX
 

( fJ ? j p '-~ < 1~ p 11 > - ,IJ,JlR CPYHKI..:lVlt1.
 
Lx IV= a, c,p= o. (20)

>+' 
3,rr,ech uepea < ~ > 0603HaQeHO eCTeCTBeHHOe cnapasauae MeJK,II,Y ~. (.tí) 

23/. 

.J 
H 'r']U (vti) . MMeeT MeCTO cJIe,IJ,YIO~Vli1: pe3YJIbTaT/

B 06~eM c.nyuae TaKaR CTpYKTypa supoxnena , T. e. lu- P 'f':- (Of . 'TeopeMa L Ha (P-N}"MHoroo6p'a3HVI./I I.-cP0pMbl, y,IJ,OB}IeTBOpRfo~Vle 

YCJlOBVlRM:Orr,HaKO B rrpVlHUVlne ee MO~HO OrpaHHtIHTb Ha VlHTerpaJIhHHe rrO,IJ,MHOroo6pa

3HR pacnperteneaas 1'1n.,- /m (f;..,) ,r,IJ,e OHa HeBbIpOIlt,IJ,eHa. cld=tJ~ d AI>tI = f)~ (27) 
CTPYKTYPbl rryaccoHoBa VI CVlMn~eKTVltIeCKOrO MHor006pa3V1R B HeKO

06pa3Y1QT aJIre6py nVl OTHOCVlTeJIbHO cKo6KVI rJyacco~a, Ha3blBaeMoi1: aJIre6TOpOM cvucne ,rryaJlbHbr, TaK, KaK eCJlH c.<-l - CHMrrJleKTVltIeCKaR cpopMa, pac-

CMaTpHBaeMaR KaK nOJle ~j,1HeMHbIX oTo6p~eHVli1: ·111 .~' w_ : '1;,,("//)- po~ ]H CPYH,IJ,aMeHTaJIbHbIX cPOpM - ~N
~ 
(~). CooTBerCTB~o~He BeKTopHble 

rrO~R'1':" t;«) (VlMeHHo TaK tI~e scero Mbl 6Y,IJ,eM rrOHVlMaTb 2-cPOPMH), TO 

P"" :; ú1m-1 3a,II,aeT Ha ,,/í HeBblpOlK)J,eimylO nyacc oaoay CTPYKTYPY. )'",=PoI~ (loI:=o~ to! IV~ -= t> (28) 
YTo6H orrpe,IJ,eJlVlTb OCHOBi11O KOHCTpYKUViIO.Ha,IJ,O BBeCTVi e~e orrpe,IJ,e-

JleHHe TeH30pa He~Hxei1:ca CM. 3/. TeH30p Hei1:Hxei1:ca-3To rroJle JlHHei1:HbIX CYTb cPYH,IJ,aMeHTaJIbHble rrO.JIR .rr,4H (P-AlJ-CTPYI<TYPbl. OHH 06pa3Y1QT aJlre6py ]H 
li- I 

oTo6pa~eHH~ '111.~ Â'1,I: 7'_ (vii) ---,*, 7'!m (d/) ~ xoropo e VlMeeT HYJleBOe - f p# (./I), rOMoMoprpHYIO .)'1-/ (di) : 
L J IKpyqeHHe, -r .e. [ J'01,) f] ::: P 1 d, I fp • (29) 

A,r,2[-f,.YJ L+ [tt'A, /VyJi..- N([!VA~.YJ'L+ [~/V'y}L)j (24) 06e anr'eõpu VlHBapVlaHTHbl OTHOCVlTeJIbHO IV H #:1: COOTBeTCTBeHHO, VI 

" -L 
A/ (11/-K) KOMMYTVlpyeT c JIVI-a.JIre6paVltIecKotí onepauaeü : 

,IJ,JlR Jlíú6bIX 'BeKTopHbIX no neü 1 VI \T • (MHo603HatIaeM uepes [.f}.YJ 

cKo6lCY JIH BeKTopHbIX nOJle~). ( 30a)A/*(d;/jp c: (!Y~!,jp~' (c/) Nijp -' cr"f:3 ( X: (Ji)
~aKoHeu, rOBOpf'lT,'tlTO na MHorOÇl6pa3V1H vR 3a,II,aHa (P-tV)-CTPYK

Typa/c: 3/, eCJIH aa HeM cy~eCTBYfOT O,IJ,HOBpeMeHHO p- H H - CT~'YKTYPbl, fl/ [J'ri) ft}L.:: [N.l.i, 'I jL;: [..fui, /t/)IJ~ f~, f ( IPI!" (./1) . (306) 
xcropue CBR3aHbl ,II,pyr c ,IJ,PyroM COOTHOlIleHVlRMVI: 

1) !/P:::PN'-I
(25) L 

2) PL}/-f (aI)'- PL x (Nf,().;. Lpd (lY)x = a. CJlep,CTBVle .I. ECJIH -(oi/f f p = a , ( L .r",) fI' ] = tJ ), TO 

-( tV~ {( J .f .fP = O ,( L /li i-/d; 'l J L =: O ) p,JIR mcõor-o HaTY

(BTopoe H3 3THX CooTHoweH~i1: ~OJl~HO BblrrOJlHRTbCR ,IJ,JlR Jlf06oi1: I~cPOpMbI 0/ paJIbHOrO i: .
 
H JII06oro sexropxor-o nOJIFI X l . 3,IJ,eCb, KaK O6bltIH O, uepea Lx o603Ha


tIeHa npOH3BO,IJ,HaR 1H B,IJ,OJlb BeKTopHoro nOJIH X . C~ep,CTBVle 2. nOJIH At'"~ot raMVIJIbTOHOBH OTHOCHTeJlbHO uenoü aepap-


OrrHcaHHaR CTpYKTypa ~blrJlR~HT CJlHillKOM crreuVlcPHtIecKoi1:, HO Ha ~aMoM XVlVJ. P -CTPYKTYp. 

,IJ,eJle K Hei1: MO~HO npKttTH ,IJ,OBOJlbHO eCTeCTBeHHblM rrYTeM. e TeopHVI BrrOJlHe 

HHTerpHpyeMHx 6eCKOHetIHOMepHbIX CHCTeM ,IJ,OBOJlbHO tIaCTO BCTpetIaIDTCR TaK ,D,eÇícTBVlTeJIbHO, MOiKHO noxaaa-n., l.!TO ecna v# HBJIReTCR (;:>-A/)
uaausaeeue COBMeCTHHe CKo6KVI rJyaccoHa HJlH, aa reOMeTpHtIeCKOM R3HKe I MI-wroo6pa3V1eM (T. e. na HeM HMeeTCfl p.- AI CTPYKTypa), TO na HeM 
rtyaccoaosu r euaopu P , t9, TaKHe, tITO HX c'yMMa TO)Ke RBJIHeTCH nyacco cyurecrsyer aa caMOM ,IJ,eJIe 6eCrOHetIHaR nepapxaa (,..0- AlJ-CTPYKTYP, TaK 
HOBb~ TeH30pOM. ~R 3Toro eCTb rJly60KHe aJIre6~a,qeCKHe npVltIVlH~ , 2

Kaj CjPYKTYPbl ( A!P, # ), (N p ,AI ) ••.• 6y,rryT (P-A! )-CTPYKTypa83aJlO~eHHble B caMOM npe,IJ,CTaBJleHHVI JIaKca,CM./ - o . KaK HeTpY,IJ,HO y6e MVI 23 • rJ03TOMY CJIe,IJ,CTBHe rrOJIY4aeTCR Vl3 ~err04KM paBeHCTB 
,IJ,HTbCR,,IJ,JlH Toro, tITo6bl p+ ~ CHOBa 6bm rryaccOHOBblM,Heo6xo,IJ,HMO H 

,IJ,OC'I'aTOtIHO, tITo6bl L P~ ti] s .= t) • B 3TOM crryuae MO~HO noxaaars , 

tITO eC.lIVi c~ecTByeT (l-I, TO ,1/ =- Ptl-I H ÇJ 3a,II,a1OT (P-Al)J /'11,(,) = (;vJp) 01 (/Vf-'p) N..y = ... p ( ;t:,y) Joi . (31)
CTPYKTypy/~,23/. 
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3.	 CBfl3b nopo*ga~mero 

3axapoBa-llIa6aTa c 

Xopouro H3BeCTHO, trTO 
raMHnbTOHonu OTHOCHTenbHO 

onepaTopa AflR 0606meHHOn 3a8aqH 
Teopl1e!1' (p·-Al> -lvlHoro06pa3HM 

ypasaeaaa, peaaexsre npz nOMOml1 3a1l,8 tLH L , 
COBMeCTHb~ nyaccoHoBHX CTPYKTYP, 3~aBae-

MbIX na ../I '=Jf~ 7 TeH30paMí1: 

e}c.::: - a4 J >-	 (32) 

i?f "-:= .- Ct~ s: ".~ 
'" riJ'::t ~ 

CM., HarrpHMep,/8,22/. 
B (32) (é 7f *(.4')."V f} [~J"'" H,,rr,OnYCKafl HeKOTOPY1O BOnbHOC'l'b, 

npOCTpaHCTBa r t ~ J H ~ LX r" OTOJK,IJ;SCTBHM nocpencrso» 6HnH

HetíHoi1 tPOpMbI -s, ». 
ECJIH 6H(6J1l)'-1 CYll\SCTBOBBJI, TO cororacao YJKe ynoMflHYTOH KOHCT

PYKUHH MO*HO 6blJI0 6b1 Hai1Tl-1 TeHSOp Hei1Hxetica Â-' "=' pCJ(~")-1 • O,rr,HaKO, 
KaK JIerKO BH,rr,eTb, br cf" '= IJ [:lOJ 'i= i a f, li[ h /> 1, KaK HeTpy,rr,Ho 
BH)J,eTb, COCTOHT HS tPYHKLmi1 Tltma Illsapna co SHatIem1flMH B nonanreõpe 
KavraHa h . I108TOMY, tIT06b1 nO'JIytIHT:b HeBblpO*)J,eHHbli1 TeHSOp, HYIKHO or-pa
Hl1tIHTb CTPYKTYPbl Ha KaXOM-JIl-160 l1HTerpaJIbHOM nO)J,MHoro06paSHl1 pacnpe

,rr,eneHl1fl '1 -~ ,'tu (6} 0):: 'JrxJ , nanpaaep , na 

Ao = 1f.> (f1'-;PP)f= o jc·.;R.	 (33) 

w~	 6y,rr,eM Ctrl1TaTb, trTO ~ orpaHl1tIeHO e~e 11 ycnoBHeM (17), 8'1'0 He 

npl1BO)J,l1T K BblpmK)J,eHl1~ nyaccoaosoâ CTPYXTypbI na ~ . 
Bonpoc o TOM, KaK orp'aHl1trl1Tb Ha nO)J,MHoro06paSl1e rryaccoHoB 

TeH30p, paccaarpnaanca B/ 23/ 11 peurancs ,rr,JÍfl cnyvaa 4 c.4" (CM. (33) ), 
ecna ~ = .r.f(z) t[.) . CJIytIai1 npoaaaoasnoü noxynpoc rof anr-eõpu 

He Tpe6yeT cKonb-n1160 60nbllll1x YCl1nl1~.	 .23/~eMcTBl1~enbHo, l1MeeT MeCTO cJIe,II,YIDml1Vt 06~11i1 pe3ynbTaT/ OTHOCl1
TeJIbHO cYJKeHl1fl nyaccoHoBOH CTPYKTypbl j00, sa,rr,aHHoM Ha MHoro06pasl1l1 

../I. 
TeopeMa 2. nyCTb ~ ~~ -no,rr,MHor006pa311e. 060SHatIl1M trepes 

.Yp.Ji- (../Ic) no,rr,npocTpaHcTBo 1-tPopM 01 aa V#. TaKHX, nro p,,/d-HI E' 

~	 c/i ( 7;,. (..4';)):= /'1#( ('/"') , rne t' - BJlOlKeHV1e ~ B ..R. 
~aJlee, nycTb ~,~ (~) - rrpOCTpaHCTBO 1-tP0pM, KOTopble 06pam~TCfl 

B HOJlb na 'T'.14 (vl/c) • DYCTb 

.t;o (e//"),,., + Z'_·1.{,A,) = r: (eLI) .'1n E 4 
.J 

(34a) 

.x'" {.. I,) () 'J7 .1./.4;) c: b I: o
C o1U .,.. (. 'IH .> ~ f" vila. (346)~	 lHo d 

Tor-na aa 4 
CBflsaHHblM c 

»: = 
I('IU) 

I1pl1MeHflfl 3TY 

(.xP~·)f 
I 
i ~ r.J.{.ú;,) 

cymecvsyer e)J,l1HCTBeHHbI~ 
po T. e.• 

(~')?II c;o P?H ~ (~j:;' 
:J 

nyaccoHoB 

-m (.~. 

TeH30p fJ , , -

( 3~~.) 

TeopeMy,)J,JllJ Halllero CRytIafl l1MeeM: 

=: I ~.. .-'Iô:t·d f- l/J dJ E ;: C~J! (36a) 

= ~f2J. 
, ~	 ? 

F	 "*). /) T·L(~) ._
HeCJlOIKHO Bl1)J,eTb, tITO l fpc f c, 'I 
poe YCJlOBl1e r eopeau ~ BblnOJlHeHO. ~aJIee, 113 

(fI-JÇ,)oI = / /(II-.7T.,) f1J ;p;,d] 11 f
-,," 

rne A (d~ 'I). - aexo-ropaa KOHCTaHTa no .:z 

(366) 

(	 t01, 11 n08TOMY BTO
(36a) cnenyer , trTO 

A (ai .. f) J (37) 

,saBl1cm~afl 0'1' 0/ V:I 9' . 
O)J,HaKo ,II,nfl Toro, tIT06b1 oõecneuats .t''W (.fi -Jo ) d = O, He06xo,rr,HMO 

~ --"> :r '.lo 

)J,onOJlHl1TeJlbHO nOTpe60BaTb+~ 

,I. (oI yJ -:=·_,,'co- ~o )-t f r, 0/ ] .,k = o.	 (38)J 

3)J,eCb YMeCTHO C)J,eJlaTb cJle)J,yro~ee saMetraHHe. YcnoBl1fl, Q6eCnetrl1Ba~~l1e 

CYmeCTBOBaHl1e rryaccoHoBbIX 11J111 Cl1MnJIeKTl1treCKHX CTPYKTyp,BCTpetra~TCfl 

B Jll1TepaType ,rr,OBOJlbHO traCTo/ 12,23/. Bl1,rr,l1Mo,3aTpy,rr,HeHHfl rro~06Horo po~ 
rrpl1HI.111nl1aJIbH~ B cJlytIae 6eCKOHetrHOMepHblX MHoro06paSl1M. B traCTHOCTl1, 
YCJlOBl1e (38.) oõecneuaaaer O)J,HOSHatIHOCTb ·~x ·-1 f'lJ 0/ J .' Oneparcp 

n x , XOTfl 11 He l1MeeT snpa Ha ~ LX J, õea ,rr,onOJlHI1TenbHb~ ycnoBl1M He 
l1MeJl 6~ O)J,HOSHatIHOrO 06paTHoro onepaTopa. mbl 6y,rr,eM Bcer)J,a npe,rr,nona
raTb, tITO ecmr 01 é '7;,"* TO (38) BblnOJlHeHO, 8'1'0 npl1BO)J,l-1T K TOMY,

*	 I' .1..tITO He TOJlbKO (Xp co ) '1 /) 'r {~)7 = (o j , HO naxe 

~-l'-r.H) = o:» (f) r.i.{c4J •	 (39)
f 

Tor,rr,a l1S (35) JlerKO onpe)J,eRl1Tb' nyaccoHoB TeH30p P 
. x 

Pf	 = ; !Jx j3 -I- :li(; ff,Jj1J -I- ifJ "{(J-;T0il"?J.lJ~J. (40) 

(BBl1,II,Y YCJlOBl1fl (38), 6eSpaSJll1tIHO, KaKyro Hl1IKH~~ rpaHl1Qy MbI 6y,rr,eM 6paTb 
,II,Jlfl l1HTerpaJIa: -I-:lo 11J111 - 00 )._ Teneps MbI MOlKeM ões Tpy,rr,a Ha5íTl1 TeH
sop HeMHxeMca ,y = P({; ())-/ 

K 

AI == (il())t I- l1io tlttf I- /a1 ('f/-:JicJ)/a~. 1/) 11 cz1J-I, (41) 
-~li 11 renaopa ~o 11: /1/ aanaior na ~ { P-Al)-CTPYKTYPY. (B )J,aJIbHeM

rneM, )J,Jlfl OrpaHHtreHl1fl()O na ~ MbI 6y)J,eM nacar s 4J BMeCTO IP".!• KOHetIHO, Il Vi (lo l1MeIOT O)J,l1HaKOBblM Bl1)J" O)J,HaKO tl B OTJll1lme'OT 

(lo H~BblpOJK)J,eH, TaK Kà.K H8. ~ KoppeKTHO onpeneaea oneparop:1 
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euJ -/ ). HeTPYJ],HO BbIt!HCJII1Tb na .4b oneparop 
;f;."t: , COnpfl.lKeHHbIH 

l( IV 
A/'-*'", {pfl-')"l-,= s :> ~ (J-'{pt;r l ) & == c;r'lr'4J. (42) 

~ , 
Cpasnenne noxaausaer , trTO IV :=: d.r . (Koaevao , c ytreToM (38)). 

O)J,HaKo 3TOT pe3YJIbTaT 6blJI 6bl HenOJIl-lbIM 6e3 KOHKpeTHoro SHaHl1fl 

CPYH)J,aMeHTaJIbHbIX no rref1 (11m'! XOTfl 6bl llaCTl-:! HX'). B P,Pyroti paõo-re 

6y.rr.e T nOKa3aHO, llTO sexropnue nOJIH: 

116 h~ (43)f H	 : '1- I..,.. (f) '-= fI!; 'IJ , 

cfJYH,IJ,aMeHTaJIbHbl .rr.JIH (P - AI)-CTPYKTypbl Ha vIfc • OtreBI1)J,HO, trTO COOT-

BeTCTByTO~He tPYH)J,aMeHTa.JIbHble q,OpMbI HMelOT BH)J, 

0/#,' f -- e.-Y'"" t"f) =' a./.J-Ifll.l?)) 11 C h.	 (44) 

bonee TorO,BBH)J,y OlleBI1)J,Horo CBO~CTBa 

L 
( 45)[,(1/" XH.lJ (rfJ ,ti1!7 11; rfJ,<"	 f 

eCJII1 11", 112 f:- h ,TO nOJIH )'/f, H J'h',2 HaXO)J,flTCfl B HHBOJIlOUI1H. 

f103TOMY. npHMeHHH c TIe.rr,CTBl1H I l1 2 TeopeMbl I, HMeeM: 

TIpe,IJ,JIO:KeHl1e I 
I)	 ITOJIH AlI'); 11-1 HaXOJl,HTCH B I1HBOJIIOUI1H rrpa JIl060M HaTypaJIbHOM 

/)r 11	 flEh . 
2):~OpMbl ·(tf-':J')'d'H =- ,4/"a1-Y~1) H8XO)J,flTCH B HHBOJIlOIlHI1 

npa JIlO60M HaTypaJIbHOM t?7 H 11 E h OTHOCHTeJIbHO nepapxaa CI1MrureKTl1

treCKHX CTPYKTYP JlrK)(,-rJ Y) == ~ ,(J ;1.i-a {r-{Y >'> J Jc= 0.1 ~.,~ , .•• 

3) YpaBHeHHH /a~-ft --f /!./'cu{/I['II,,1J = O raMHJIbTOHOBhI OTHO-

CHTe.1IbHO YKa3aHHOv. aepapxan CHMnJIeKTHtreCKHX CTpYKTYp· 

CpaBHeHHe 3Toro npeJ],JIQJKeHHH c pesYJlbTaTaMH aHaJIl1THlleCKoro MeTO

)J,a a)-r) nOKa3bIBaeT, llTO MbI HMeeM nOJIHOe COBna,IJ,eHHe. ~aKT, trTO one

paropov If.t reHepHpY:{)TCH He caMH raMl1JIbTOHl1aHbI A J (.s ) ,a l1X rpa

)J,HeHTbl, necymecraeaeu. ;J,e~C1'BHTe.TIbHO, ytrHTblBaH, llTO ;f/".J: c/H 3aMK

HYTbl, JIerKO HaHTH ~yHK~110HaJIbl AH
U ) , T8Kl1e, trTO 

(J) ., i
d Ali == tY C/li·	 (46 ) 

3TO HeCJIO:KHO nonyqHTb, HanpHMep, no JIeMMe ITyaHKape, COrJIaCHO KOTOpO~, 

eCJIH ~ O)J,HOCBH3HO, TYHKUl1H o\H03HatrHO c TOtr~OC~b!o)J,O KOHCTaHTbl 
I -J' /?r I 

BOCCTaHaBJII1BaeTCfl no I-QopMe ,1;" ~II , CM. _v • CJIe)J,OBaTeJIbHO, HMeeM 

(i)	 / i 
11/1 z: J /ç« f.l ;!.:t (y") c0-f~ rI» +~ J (-: ~?' (47) 

(i::)
Á#" 

'S 

ÀBTOp 

11 HHTepec 

llHC.JIeHHble 

r :1 

-( 

k	 fel- /I. k 1..-.1- Y '" 
=	 4 s = ~ <Ç: ,/J t (,""') o,;; ,~. J 7' J ». (48) 

(7 
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