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B IIacrosmett 3aueTKe Mbl He 6y,n;eu Kacar,cs M3oronHttecKon 

crpy:rc:rypbI 11arpam:rvraHa cnn'LHoro B3am.ro,n;eftet:amr 6apnoHoB H ue3oHon, 

a dyj(eh~ np.H,n;epxc1rnar:ocSI uareua.THtiecKofr cpopuy,mpoBRH ee, .n;anHotl B (I). 

3a?JeTHM ro11r,Ko, qxo ecmr pacmiarpirnaeime qacr11ns npHHa.n;nexaT It 
,· ' 

O,D;HOMY H TOMY xe H30TOIIHtI8CKOMY MYJI:&THnJteTy, TO MX BOJIH0Bbl8 cpyH- . 

K[tHM IIPH ~c-ex npeo6pa30BaHHSI~ Be,n;yT ced~ cxo,n;HLIM o6pa30Mo 

PaccMOTPHM, ItaKHMH CBOltCTBa:utf O '5.na,n;aJOT BO.JIHOBLte. cpyllKI.tHH 

tJaCTHI.t cmrna HYJI:&, OIIHCblBaIOntHe JT H K -l!830HJI, H cmrna I/2, ,· 

OilHCblBaromne 6apHOHbl, IIPH onepartHHX npocrpaHCTB8HHOro OTpaxeHHS P, 
. . 

OTpaJrteHHSI BpeMeHH T .H one.partHH sapSI,D;OBOro, conpsnteHHJI _c, ecJIH IlPH 
. , •' .. 

3THX npe?6pa30BaHHSIX_ ,n;OJIXHU o_cTaBa_TbCSI HHBapHaHTlIUUH ~arpamicHaHbl 
.,. ... 

BH,n;a 

(I) 
H narpamict-taHbl, coornercTBYIOntHe ripoiteccau pacna,n;a JT

0 
----- Z 't 

k . ..,_.?.. JT) k -- 31, • B (I) ~L ). el .,;, BOJIHOBliie cpyHKUHH IIOJieit 

cmrna I/2 H o, a MaTpHIUl O 1.toxer 6blTI, I H (s • IIpH onepa

mrnx P, T ;TC, PCT BOJIHOBble cpymtttHH B H 4' npeo'6pasyiorcsz cne,n;yro .... 

ntIU! o6pa30M: 

(2) 

~':i ~; i-'1 4'
1:;1.-j-~ ~> ly-~~1Tc 6-~c tr, Ly\1pcr~:cilj},(3) 

p < . . . 

. <' + 1 .r + ,I r . . (' .. <.' * th:;; npirqeu op = - 1 Dre = - '> opcT _,; 1 1 or o T ;;.: I , '¼.'0-30BHe 

ltH0JmT8,JIH 1 p l ~ re ) 1 per uoryT. ~PHHHMaTJ., 3HatteHHSI KaE ':'? ;;;_ ± I) . 

... TaK 1::,: t l. ' a 1 r Y.l(BBJI8TBOp.a:eT ycJIOBHJO tT \: = 1 ;•: 

IfocJie~yeu, . KaKHe orpaHHtteHHSI Ha ~30Bbte MHOlCHT8JIH 7, H 6 
. , .. , 

Han:Jia,n;LIBaIOT YC110BHSI HHnapHaHTHOCTH JiarpaazaaHOB npH p;c,T. 



0 ~ -
3<!>:I)eKTPIBIIhli1 JiarpaH=ttian e/-~ Jf (H E) 9 coo:rneTcTnyromnn 

. . . : ··o • , . . 
pacmuy Jr -Me3ona ua ,una · t c.•ImaHTa, nIIBapn.auTen oTnoen·reJII>=-

uo P,C,T~ ecim: s:=-...:r, .8f-::..1 .) er;;:. -1. • H3 mrnapt1:aHTHOCTH, 

. / ·. · ·· ··. · *·0 :K D , 
0TII0CJiITeJI~.H0 T., Jiarpa,II~na C(l<JL JT ± J< Jr]f ) ) . CO0TBeT-

. . . ·:.•." ... ' .. . .·. . ,,•. "' . . ;.~:;; ;: . . J( 

CTBYD,t;tero. pacII~.J\Y I{~- 2)f ·, 91!~;,iyer f qTo 8 r = ± ·1 , . 
, .• .·· .. I('' . . .-:.,re::. .·. . . 

OTCJQ,Ua_ '8c ,:/f 1' ;, . • .IT3 mtB.apnaH.TJtoCtn (I) OTHOCMTe_JII,HO~ p' TC ,PCT 
•' . . . ' 

CJie)(yeT, lff,O BO.JIHOBI:Je. r~JRtttttm BCex dapuonoB ,:n;OJIJi'tHLI np1rna,nJie'3nTI,. 

rt o,uno1,;y 11!,3,: .nni; --~~a~~on: ffJIU K_ ~Jiaccy. ·1 = ~.1 ,. , nm1 K, KJiaccy 

1 :: ± L · .• · M3, mrn~pIYaBTHocTn (I) npM onepa1~uRx T u C cJie,uyer, 

ttTO q1a30Biiie ·Mn~:r:uTe~u · 1T , 1 C ncex 6apnonon uoryr OTJit1:tm.T1>Cn 

· m1ru1, sIIaKai.m, "'qr"o naxo)tutcn B cornacm~. c· ripe,urroJioi-cemintiu D (2 ) 0 

YcJionm.icn onpe,ueJIRTb: qJa30Bbte unor:~wreJIM A· \ .[, 11 8 -rnnepoHon 

no 0£11ouie:i11110 K cpa3onLiu imoEUTeJim,r HYitJioHa; oc5o3Hatit1i:r ttx t.1epe3 

't ' c· E M07.\ST npi1IIm.raTl> 3Hattemm 'i I~ Tioc1rnJibKY np1i 6rtepanmi 

PCT B0JIHOB'Ue ·-~yHitUvtn 9,:. V£ cfaJimietiHLle K0M6vrnarurn 't'i .o ~ .. l, 0CTaIOTCSI 

Hen3uenHm,m, TO orcro,n;a cJie,n;yeT, q:ro Epcr = I ,n;mr /\ , [ r1 3 -
r1mep0HOB. 

Pcliccuo:rpm.t JiarpaHit11:rut11, mrnap1mnruue ornocuTeJI1.>Ho orrepar~un 
. .. , . , • . To. K 1-tH?. . . , . , •. . . . ' 

T 11: PC~ Iro K0T0pue MoryT CSLITl> i1emrnap11:aHTHLI 0THOCHTeJII>H0 onepar~rrn 
. . ·, ~ 

P. I~)UI_M _oTH0C!fTCn Jiarpa1IImaHu, coorBeTcTBYIOr:tI~e pacna,n;y A , I: , . 
2. - ru~epOHOB u I:{-;:1:rn30HOB' a TaKxe, CUJIJ.>Hble B3av.IMo,n;ei1cTmrn { eCJit·! 

CJI9,l;0BaTb rvtn0Te3e ,· ,nu,n;mmyToi1 paHee ~ (J)J •. B 3T01J CJiytme uueeTCSI 

,ttna nu,n;a. Jiarpam:manoB, a 1-memro: 

• ~ - . - ;#',' . I - - . * . 
L 1 ~~,(YI ts '112 9 , + 4'2 'ts tr, 0 1) + ~~. {ty, 4'a 8, - lya lt', e,), (4) 

. , 

L 2 = ~2 ( iv, 't'a 92 + iii2 4', e:) + i ~: ~(ih, fz 8 2 - 't'2 ts 'I', e:) (5) 

Tiputieu, ~-c~u lf'i if:. lfa / TO saMeHax) 'ty2·_:__ - ~ 4'2 1 ee-= 0, 1 l;-- ~I> ji- -~: 
nepeB0,n;MT (5) B ,·( L~) • 

x) Ha B03U0J!CH0CT1> raioro po,n;a sau'eHhI 1.we nmi1:raime· o6paTI1~; 
tfjrrny ryaH-tIJ!Ca.0, . K0T0P,01.!Y R BbipaAcl.IO :-.dJiaro,n;apH0CTbo 

• ~ • - -· ,¾ • '. ' "~ ,,. ! 
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113 sxmrnaJieHTHOCTM JiarpaHxMaHOB (4) n (5), COOTBeTCTByro~mx 

npouecca:u, B xoTopHx yt1aCTBYJO? It-Me3om;1, a Ta:rtxe u3 Toro qia.KTa, 
.. <:: 1T 

tJTO cpa.30B1!0 MHORUT8JUI O ,1T,1Ift Jf -tte30HOB M3BeCTIILI, cne,n;yeT, 

tITO JiarpamimaII CUJU,uoro B3amrn1,ei1CTBtrn: 6ap1rnHOB M Me30IIOB, HHBap:vr

aHTHhii: OTHOCUT8JI:OHO T, onpe,ttemrn o,n;H03HattHO e 'tJaCTI, 3Toro Jiarpau

i!rnaHa, mrnapnaHTHaSI OTHOCl'IT8Jil,HO P, ,ttaml. B (I) 9 a .n;pyras qacTI> 

B(4). 

EcJm C'4MTaTI>, tITO tteTHOCTI, coxpaHSieTCSI B CHJII,HUX B3aUMO,n;ei1-

CTmrn:x, To ,n;JIR o,n;nosHat1noro onpe,n;eJiemrn narpamnmua. B3am,to,n;ettcTBM.fI 

6apvIOH0B U Me30HOB, Brr,n;a, ,ItaHBOro B (I), neo6xO,ItMMO 3HaT:& CJ1e,ny1)

nnrn COBOKYI1HOCTM cpa30BUX 1.monre11eii: 

(6) 

B 3aICJIIOlJeJIUe 3aueu1u, '4TO KaK TIOKa3aHo B (S), Tpe60Ba1rne 

MHnapnaHTHocrn 0THoc11Te1u,Ho C sanpentaeT -itow:5nnari:0:10 cxamqmorr n 

B8KT0pH0i1 CBJI3ei1 ,D;JIJI CKaJI.Rpl!HX H830HOB O Ho 3TO B8pHO TOJII,I{:Q ,n;JISI 

B3a!1MO,n;e i1CTBMi1, . co,n;epEantUX Bepm:vrnu, r,tte ipepl!MOH He l1I3?.i8It.Re T HI-i 

o,nHy I13 CBOMX OCHOBHbIX xapaKTOpl!CT11K: Macey~ 3JieKTp11tteCKid1 sapsr,n;, 
, a 

CTpaIIHOCTI, e EcJIM Ctm:TaTI> I{--M830Hbl C;rta.JISipHm,m t1acTmta1rn, a C, p :: C p) 

TO ,!(JISI HUX narpaHE:t1aH B3al1MO,!(eilcTBUSI MOi!tHO samrnaTI, B BH)te, 

co,n;epxameM rpa,n;11eHTHYIO Cl3SI31>, a lUISHHO ~ 
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