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I. B B e 11 e H 11 e 

f1epByJO KBBHTOBO-M8XBHIPI8CKYIO T80pii101 11piiM8HIIMYIO J:(JlSI 011IICBHIISI 

necTa5IIJ1bHbiX cocTOSIHIIti, cosaanii B 1930 roay BalicKorr<P II BH11ep Ill; aanee 

ee pa3BIIJ1 faftTnep CO CBOIIMII COTpyJ:tHIIKBMHI21. f1oCKOJ1bKY 8TB T80piiSI B 

11piiHUIII18 OCHOBBHB HB TCOpiiH B03MylU8HHii1 ee MOlliHO C yCI18XOM 11pHM8HHTb 

TOJlbKO B o5ilaCTII 8J18KTpOMBrHIITHbiX II CJ1B5bJX paCilBJ:lOB. ilnH KOpOTKO)!{IJ':"' 

BylUIIX p830HBHCHbiX COCTOSIHHH OHB !1811piiM8HIIMBo B 8TOH o5nacTH '!BlU8 BCero 

IICXOJ:(SIT H3 pa50TJ,J f1aiiepnca131, KOTOpbill 110K83BJ1 1 'ITO H8CT85HJ1biiBSI 'IBCTH-. 

ua, B03HHKB!OlUBSI B 11pOU8CC8 CTOJ1KHOB8HIIH 0 11pOSIBJ1SI8TCSI B S -MaTp!IU8 KBK 

110J110C B HlllliH81 H8¢ll31I'I8CKOii I1011YI1110CKOCTH 0 11p1I'18M I10J10)K8f!II8M IIOJl!OCB 

011p8J:l8J18Hhl cpeJ:tHSISI MBCCB II Bp8MSI )KJI3HH COOTB8TCTBY!OlU8ft H8CTB5JIJ1bHOii·. 

qacTHUbi. B 1958-83 r.r. uenbiti pSia pa5oT 5bm nocBSIIUeH nocncaoBa­

T811bHOMy OI1HCBHII!O H8CTB5HJ1bHbiX 'IBCTHU 1 OCHOBBHHOMY HB 8TOM <jlaKTe ( C:Mo 1 

HanpuMep(.4-8/). 

HOBbiH BKJ1Bll B 8TII liCCJ18J:(OBBHliSI BH8CJ1ll pa5oTbl 19, 101, B KOTOpblX Bllep­

Bbl8 y'IIITblBBJlBCb B03MOlliHOCTb TOrO, 'ITO B S -MBTp!IU8 MoryT 6biTb 'I'0)!{8 

nonrocbi Bbicmero nopSiaKa. 3To rrpearronomenne cTano oqeub saMBH'IIIBbiM, 

Koraa oKasanocb, 'ITO pacnpeaenenne aHeprnn, HarrpnMep, y MeGoHa A 2 I III n, 

B8p0S!TH0 0 TBK)!{8 y apyrJIX p830HBHCOB M0)!{8T HM8Tb TBKOH X8pBKT8p l! 0 J:l8J188 0 

KOrJ:ta II3 pa6oT/I21 H/13/ 110CJ18J:(OBBJ1 BhlBOJ:l 1 'ITO IlOpSIJ:(OK I10J1!0CB OTB8'1B-

8T1 Blllll!M0 0 'll!CilY HOBbiX BHyTp8HHl!X CT8ll8Heii CB050J:tbl J:(BIIHOii H8CTB5HJ1bHOlf 

'IBCTHUbi. 

B aaHiroti pa6oTe Mbi BocrronbGyeMCSI <flopMannsMoM, pasBl!TbiM Bl141 anSI 

OI1HCBHHSI H8CT86HJ1bHOI 'IBCTHUhl C J:!ByMSI BHyTp8HHHMH COCTOSIHl!SIMll. 05o5-

lUl!M 8TOT M8TOJ:l HB 11pOH3BOJ1bH08 KOH8'1H08 'IHCJ10 N 8THX BHyTp8HHHX COCTOHHIIif. 
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2. OcHOBHbie ypaBHeHHR 

IlyCTb HaJIIa HecTa6nnbHaSI CIICTeMa o6nanaeT N COCTOSIHIISIMI! I sa > 

n cocTomme nponyKToB pacnana omicano BeKTopoM 1 ¢ ( ,\) >, rne A. npencTaB­

JISIElT Bee cTenenn cBo6oAhi. Torna noBenenne necTa6IInbHOi1 cncTeMbi MO)KHO 

AJISI t i;; 0 OITIICaTb CIICTeMOH ypaBHeHIIH 

-!Ht 

I sa > = I ~ ,! t l I sf3 > + 2. 
f3= 1 ap ,\ (1) b (t ,,\ll¢(,\l > 

a 
e 

rroBenenne,~ponyKTOB pacrrana AnSI t > o OITI!ChlB8eTCSI ypaBHeHIIeM 

(2) 
-IHt 

e 1¢(,\)>=d(t,All¢(,\)>. 

3.uecb H - <jlenoMenonornqecKnii raMJIITbTonnan uenoi1 cncTeMhi; neo6xci.un­

Mo rrp~.lliTOIT0)!<JITb 1 'ITO 8TOT raMJillbTOHIIBH He8pMIITOBCKIIH 1 HO MO)KeT 6b!Tb 

CIIMMeTpii'IHbiM/ 13/ • 

YpaB.nenne ( 1) coaepiKnT npearronoJKeHIJe 1 'ITO npoayKTbi pacnana Boann­

KaiOT B BllAe · paCXO.llllJIIeHCH BOITHbi; ypaBH8Hlle ( 2 ) 03H8'I88T 1 'IT0 1 KaK TOITbKO 

BoannKnn rrpoayKThl pacrra.ua, onn y)Ke ne MoryT cnoBa coa.uaTb necTa6nnb­

nyiO cncTeMy ( cM.f13/). 

flyCTb BbiiTOJI!Iellbl eme o6b!KHOB8Hl!bl8 YCITOBIIH HOpMI!pOBKll ll OpToro-

H8llbHOCTII 

a\ _p> ,/) {3' < s s q (3a) 

<sa I¢ U.l > "'0, (36) 

<¢<,\)I cb (,\' l >=a"'"'' (3B) 

4 

~··.·1 

.. \ 
-\ 

j 

·I 

I 

_!::___ 

,• 

II H8'I8llbHhle YCITOBIISI 

aa~O) =0 af3 

b (0,,\) =0, 
a 

d (0, ,\) =1. 

8. BepoHTHOCTHbre 8MIIIIHTYI1bi 

Ma ypaBneHIIH ( 2) nerKo BbiBecTn , 'ITO .UJIH aMrrnnTyn 

d ""e -I ~t 

3.uecb rrapaMeTp ~ y.llOBIT8TBOpHeT ypaBH9Hll!O 

H I ¢ ( ,\) > ""~I ¢ ( ,\) > 

n, cnenoBaTenbHO, rrapaMeTp ,\ MOIKHO 38M8HHTb napoi1 (~,./\), 

B03MO)KHbl9 COCTOSIHIIH 1 KOTOpb!8 ITpiiH8.lliT9)K8T TOH )1{8 caMOH BE 

BBe.ueM KBa.upaTnyro MaTpnuy 

aMITllllTY.ll8Mll BepOHTHOCTll a af3(t) , 

{f( t ) ' aneMeHTbi KoTopo~ 

B8HHYIO aneMeHT8Mll b (l (t' ,\): 

e (t. ~) 

n cTc.n6uoByro ~aTpnuy ~(t , ,\ 

Ecnn BBecTn eme MaTpnuy 

2. ~ (t ' ,\ ) ' 
A 

TO MOIKHO y6eAIITbCH (cM/14/), 'ITO MaTpiillbl {f(t) 

PH!OT cornaCHO (1)-(6) YP8BH8HHHM 

I! t'.<t, ~) 
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lT N eoeTOSIHIISIMII \ sa > 
>1 I ¢ (A l >, rt:~e A rrpet:~eTaB­

ra6IInhHoil eiieTeMbi MO:>KHO 

(A)> (1) 

OIIIIChlBBeTCSI ypaBHBHIIBM 

(2) 

1enoi1 eiieTeMbi; HeOOXOt:lii­

MllTOBeKHH1 no Mo:>KeT ObiTh 

) IIpODYKThl paerraaa B03Hll-

03HaqaeT, 'IT01 KBK TO/IhKO 

CI!OBa e03DBTh neeT8011/Ih-

IHH HOpMI!pOBKII II OpToro-

( 3a) 

(36) 

,• 

)-. / II H8'l8/IhHbiB yenOBIISI 

b (0 ',.\) = 0' 
a 

d (0, A l=L 

3. BepoHTHOCTHbie aMrmnryabi 

( 4a) 

( 415) 

Yfs ypaBHBHIISI ( 2) nerKO BhiBBCTII 1 'ITO LWSI BMII/IliTYllhl d ( t, A ) 

3aeeh rrapaMeTp ,; yaoBneTBOpHeT ypaBHBHIIJO 

H I ¢ ( A) > =,;I ¢ ( ,.\) > 
( 6) 

II, eneaoBaTenhHO, rrapaMeTp A Mo:>KHo aaMeHHTh napoi1 (,;,Al, rae A -Bee-

B03MO:>KHhiB eoeTOSIHIISI1 KOTOpbie IIpllHBll/Ie:>KaT TOll :>KB CBMOll BB/III'liiHB ,; • 

BBeDBM KBat:~paTHYIO MBTpliUY 

8MII/IHTYD8Mll BepOSITHOeTH a af3(t) , 

B8HIIYIO aneMeHT8MII b a (t, ,\): 

(1'( t ) ' sneMBHThl KOTOpOll C03ll810TeSI 

II eTr•n6uoByJO ~aTpnuy ~(t , A ) , 

Eenn BBeeTn ewe MaTpnuy 

~ ~(t, A l, 
A 

ol5paso-

(7) 

TO MO:>KHO y6eDI!TbeSI (eM/ 14/) 1 'ITO MBTpiiUhl (1' (t) 

PSIIOT eornaeHO (1)-(6) ypaBHeHIIHM 

YDOBneTBO-· 
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I: 
I 

['· Ci'(t+t') = Ci'(tl (f_ ( t '), 
( 8) 

e(t+t ',~>"" Ci'(t> 
-l~t' 

e(t ',~l+e e(t,~L ( 9) 

l13 ypaBHeHI1SI ( 8) 9pa3y Bl1aHo, 'ITO. MaTp11UY (f (t) MO)!<HO Bb!p8311Tb 

B B11ae 

Ci'(t)=e5{t 
( 10) 

rae KBaapaTHBSI M8Tp11U8 .'R • y~e He SIBnSieTCSI tPYHKU11eH BpeMeHI1 t • Ecn11 

M8Tp11U8 5{ 5yaeT IIOnHOCTb!O a11aroaan11311pyeMOfi 1 TO 11n11 BCe COCTOSIHHSI 

5yayT He38B11CI1Mbl 1 IInli Mbl rrony'IHM li3BeCTHOe CMeliJHB8HJ1e 'HeCKOnbKliX 

cocTOSIHI1fi. Ho aac Tenepb liHTepecyeT TaKoii cnyqafi, Koraa MaTp11ua.5{ ae 

siBnSieTCSI IIOnHOCTblO al1aroHanl1311pyeMoii:; TBKYIO M8Tp11UY MO~HO IIepeBeCTI1 

TOnbKO B KB83HanarOH8nbHyiO tPOpMy, rae y~e Heal1aroHanl1311pyeMbJe 5nOKli 

Bb!p8~8JQTCSI B 4JopMe 

5{', -ip.l + ~. 
( 11a) 

rae MaTpnua ~ yaosneTBOpSieT ycnoBI1SIM 

~N--t~·o, N' 
~ "'0; 

( 116) 

- eaHHli'IH8Sl MaTp11U8 li p. - IIp0113BOnbHbiH KOMrrneKCHblll rrapaMeTp (KO-· 

9tPtP11UI1eHT - i BBeaeH TOnbKO paan yao6c_TBa) j N'- IIOpSiaoK aaHHoro 6no­

Kao B aanbHefiiiJeM Mbl 6yaeM pa36Hp8Tb TOnbKO CBOHCTBa T8KliX y~e Heiip11-

BOal!Mb!X He):ll1aroHanbHbiX 6noKOB 11 II09TOMY IIOnO~I1M 

N~N, 5{';;.9{. ( 11 B) 

6 

YpaBHeHI1e (10) MO~Ho noToM 38MeHI1Tb ypaBHeHI1eM 

Ci'(t )=e-ip.t 
N ~f't f' 
I--

f' =1 f' ! 

rae M8Tp11U8 ~ - IIOKB I1p0113BOnbH8SI M8Tp11U8 C IIOCTOSIHHb!Mll KO: 

sneMeHTBMI1 1 orpaHI1'leHH8SI TOnbKO ycnOBI1eM ( 115) o 

Doao5Hb!M o5pa30M MO~HO IIOK838Tb 1 'ITO ypaBHeHI1e ( 9) 6j 

aeao, ecn11 BBecTn 

-I ~t 
e(t,~)=[Ci'(t)-e ]i'(~), 

rae f ( ~) - OaHOCTOn6UOB8SI M8Tpl!U8 C N CTpOK8MII 1 9neMeHTbl f ~ ( 

IIOK8 rrp0113BOnbHble KOMIIneKCHbJe tPYHKUI111 rrapaMeTpa ~ • 

TaK KBK Benii'li1Hbl c (t , ~) ( T.e. sneMeHTbl M8Tpi1Ubl e (t 1:. 
a a 's 

3H8'leHlle BepOSITHOCTHb!X aMIIn11Tya, OHI1 aon~Hbl yaoBneTBOpS!~ 

! c (t, ~i J
2 < l. 

a -· 

KpoMe Taro, 113 ypasaea11ii: ( 12) 11 ( 13) BbiTeKaeT 

fim e (t, ~) = i'( ~) 
t ... 00 

·.II Mbl MO~?M cnenaTb Bb!Boa, 'ITO sneMeHTb! M8Tpl!Ubl f ( ~) 

BOpS!Tb ycnOBI110 

f.Jf (~ lJ
2

d~ ,.I 
~. a , 

7 
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( 8) 

( 9) 

lY (j (t) MO)!<HO . Bbipa3HTb 

( 10) 

PYHKUHeil BpeMeHn t • Ecnn 

[Ofi, TO HnH BCe COCTOSIHHSI 

~ CMeiiiiiBaHIIe HeCKOnbKIIX 

qafi, Koi'aa MaTpnua. !R He 

!8TpiiUY MO)!{HO IIepeB9CTII 

!J:lli8I'OH8nH3HpyeMbJe 5noKII 

( 11a) 

( 115) 

>MrrneKCHbiil rrapaMeTp ( Ko-. 

T'- 110pSIAOK A8HHOI'O 5no-

30HCTBa T8KIIX y)!{e He11pii-

( 11 B) 

YpaBHeHne ( 10) MO)!{HO rroToM 3aMeHIITb ypaBHeHIIeM 

-lp.t 
(j (t) = e 

p=l p ! 

( 12) 

I'}:le M8TpliU8 j= - 110K8 11pOH3BOnhH8SI MaTpHUa C ITOCTOSIHHb!MII KOMITneKCHblMH 

sneMeHTaMII, OI'p8HII'l9HH8SI TOnbKO ycnOBII9M ( 115), 

IToao5HbiM o5pa3oM MO)!{HO rroKa3aTb, 'ITO ypaBHeHne ( 9) 5yaeT Bbmon­

neno, ecnn BBecTII 

( 13) 

I'Ae ~(e) - OAHOCTOn5UOB8SI MaTpuua C N CTpOK8MH, sneMeHTbl fn (e) KOTOpoii 

110K8 11pOII3BOnhHbl9 KOMITneKCHb!e 4JyHKUIIII rrapaMeTpa .; • 

TaK KBK BenH'lHHbl c (t, of) ( T,e, sneMeHTbi MBTpHUbl e (t, of) ) IIM9IOT 
a a 

3H8'19HIIe BepOSITHOCTHbiX 8M!IniiTyA, OHII AOn)!{Hbl YAOBneTBOpSITb ycnOBIIIO 

KpoMe TOI'o, II3 ypaBHennii (12) II (13) BhiTeKaeT 

·.II Mbl M0)!{9M caenaTb Bb!BOA, 'ITO sneMeHTb! M8Tpi!Ubl ~ (,f) 

BOpSITb ycnOBIIIO 

2 . 

flf <of>! d.f=-1 
.; . a . 

7 

( 14) 

( 15) 

aomKHbi yaoBneT-

( 18) 



,·,, 
. Baen.eM, n.anee, cTon6uoayiO MaTpnuy 1l <.; l , ~meMeHTbi KoTopoii: 

d (.;),. 1£ <.;ll 2 

a a 

npen.cTaBnsriOT pacnpen.~neHne sHeprnn 

TOSIHHll HElCTa6HnbHOli '18CTHUble 

Ecnn aaecTn eme 

fl "'M 
. r -I-, 

2 

(17) 

n.nsr OTJJ.enbHbiX BHyTpeHHHX COC-

( 18) 

rn.e M n 

cnyqaii: 

r n.eii:cTBHTenbHbie aenn'IHHbi1 n ecnn ncKniO'IHTb TpnananbHhiii: 

r =.0, ,> .,..-: ( 19) 

H3 ycnOBHSI ( 14) MO)KHO BbiBeCTH 

r >. 0 , Im .; ,. 0 • (20) 

4. MaTpH'lHbie aneMeHTbi o6mero raMHnbTOHHaHa 

Baen.eM Tenepb cTon6uoByiO MaTpnuy 'lJ ( .;1, sneMeHTbi KOTopoii: onpe-

n.eneHhi ypaBHeHneM 

g ( .;1 = ~ <cp (A l 1 H 1 sa > • 
a A ( 21) 

8 

•' 

. i 
{ 

Jl.l\· 
I •·'l "' :' .·~, 

"l) 
~ 

il 
1': 
1! 

! . '~ 

ljl 
•i 

; ;· J 
,} ,, 

./14/ 
ITon.o6Ho TOMy, KaK 9TO 6bmo cn.enaHo B pa6oTe , Mbi npnn 

HeHHIO 

<t<t 1 'Y <.;l + .;e<t,.;l . ...i.e<t . .;l. 
"'' at 

KOTopoe c noMOIIJbiO Bbtpa)Keanii: ( 13) n ( 12) MO)KHO neperrncaT 

... 
<t (t) 'lJ <.;l "'(p-.;+ iS:)<t (tlf <.;l, 

'ITO ITOcne yMHO)KeHHSI Ha MaTpHUY 

-1 
<t t tl = <t (- t ) 

n.aeT 

'lJ ( .; ) [ ( p-.;1 I+ i 5=] f <.;l. 

. Ha OCHOBe (25) ITOTOM MO)KHO H8ITHC8Tb: 

f<.;l .. Z<$'Y<.;l, 

rn.e MaTpnua Z<.;l onpen.eneaa ycnosneM 

Z<.;l [(f!~ l'I +.is= ] "'I; 

9 



aneMeHTb! KOTOpoti: ./14/ 
flo.oo6Ho TOMy, KaK aTo 6bmo c.oenaHo .B pa6oTe , Mbi npn.oeM K ypaB-

(17) HeHRIO 

( 22) 

OT.OenbHbiX BHyTpeHHRX COC-

KoTopoe c noMOIUbiO Bbipa*eHnti: ( 13) n ( 12) MO)!{HO nepenncaTb KaK 

( 18) " 
ff(t l'!l(gl =(p-g+ i~)ff(tlf (g), ( 23) 
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I . 

L 

II3 ypaBHeHIIH ( 27) BbiTeKaeT, 'ITO M8TpiiUY Z (el MO)KHO Bb!p83IITb B cflopMe 

r.oe 

z <el 
N 

~--__._­
j=l <fl-e1i 

j..:..l 

n.=<-;S:l 
l 

j{ 
j 

Cne.ooBaTenhHO, Bbipa)KeHIIe ( 26) MO)KHO rrepeim.caTh B cpopMe 

~ ( el 
N 
l 1 

I=' <fl. -ell 

J-1 

(-iS: l ] '!:! <el. 

BCne.OCTBIIe '!ero Mbl IIOKa IIpOII3BOnhHY!O MaTpiiUY ~ ( e l 

( 28) 

Bb!p83IInii C 

IIOMO!Ub!O OCTanhHblX Benii'IIIHo B cny'lae, KOr!la 6yneT II3BeCTHa 38BIICIIMOCTb 

MaTpllUbl ~ (el OT Benii'IIIHbl e, Mbl IIOny'III~ II3 ypaBHeHIIH ( 16) N /2 
L{anhHeHII!liX ycnOBIIH LlnH sneMeHTOB MaTpiiUbl j= II KOMIIneKCHOrO rrapaMeT-

pa fl.. 

BBe.oeM eme KBanpaTHYIO MaTpiiuy §, KOTOpag .ll8H8 MaTpii'IHbiMII 

sneMeHTaMII 

G =< s ,B 1 H I sa > . 
a,B 

( 29) 

TeM *e crroco6oM, 'ITO II B pa6oTe/ 14/, Mbi rrpu.oeM K ypaBHeHIIIO 

a 
(t (t l § = i- (t (t l at. . . . 

·II, cnenoBa.TenhHO, K ypaBHeHIIIO 

§=JL + ;S:. 

(30) 

( 31) 

10 

5. Pacnpeaenenne aneprHH H cooTHomenne KaHanoB 

pacnaaa 

B pa6oTe/14/, r.oe paccMaTpiiBancg TonhKo cny'lail c .01 

peHHIIMII COCTOHHUHMII 1 6bin0 IIOK838H0 1 'ITO II3 ycnoBIIH .oefi.CTE 

BCeX llapaMeTpOB B38IIMO.llellCTBIIH Bb!TeKaeT, 'ITO o6a BHyTpeHH 

HIIH He MOryT paCII8LI8TbCH O.lll!H8KOBbiM o6pa30M. 06o6IUIIM S'I 

rrpeLI!IOnO)KliM 1 'ITO H B 05IUeM cny'lae Ka)KL{Oe BHyTpeHHee· COCTO 

'!aeT novroil MOLle pacrrana. 

BBeneM Terreph eme KBanpaTHYIO MinpiiUY 1) ( e l sneMeJ 

KoTopoil rrpencTaBnHIOT pacrrpeneneaiie saepriiii rrponyKTOB pacrra~ 

,B, KOr.lla HecTa6IInhH8H CIICTeMa B03HHKaeT B COCTOHHIIII a 

BBe.oeM KB8.1lP8THY!O MaTpHUY 

N 

P<el=l 
l=l 

i-1 
----(-is:) 

<p. -eli 

BIILIH0 1 'ITO BbiiiOnHHeTCH COOTHOIIIeHHe 

1
2 2 

d < e l = I P ,a< e l I g,B< e1 I · 
a,B a . 

B To BpeMH KaK .onH cyMMapaoro pacrrpe.oeneang saeprun B cc 

aeo6xo.onMo rrncaTh 

d <el=ll P,a<e)g,a<el 1
2 

• 
a ,B a 

rne dJYHKUIIH da: ( e l orpamiqeaa vcnoBneM 

Jd <elde=l 
a 

( CM. ypaBHeHIIH ( 17) II ( 16) ) , 

11 



( .;) MQ)I(HO Bb!p83HTb B !flop Me 

)( 
j 

21111C8Tb B iflopMe 

( 28) 

MaTpHUY £ (.; ) Bb!p83HnH C 

[8 6yneT 113BeCTHa 38B11CllMOCTb 

lY'IHM H3 ypaBHeHHSI ( 16) N /2 

~ 11 KoMrrneKcHoro rrapaMeT-

§, KOTOpasr naHa MaTpH'IHbiMH 

( 29) 

rrpuneM K ypaBHeHl!IO 

(30) 

(31) 

J 
) 
J· 
\ 

5. PaciipeJJ.eneHHe 81IeprHH H COOTliOWeJIIW K8ll8IIOB 

pacna11.a 

B pa6oTe/14/; rne paccMaTpHBancsr TonbKO cnyqafi c nByMsr BHyT­

peHHl!Mll COCTOSIHIISIMII, 6bmO IlOK838H0 1 'ITO 113 ycnOBIISI nefi.CTBHTenbHOCTll 

BCeX napaMeTpOB B3811MOAellCTBHSI BbJTeKaeT, 'ITO o6a BHyTpeHHHX COCTOSI­

HHSI He MoryT pacrranaThCSI OAHH8KOBb!M o6pa30M. 06o6IUHM 9TOT Bb!BOA 11 

rrpenrrono)I(HM, 'ITO n B o6rueM· cnyqae Ka)l(noe BHyTpeHuee cocTosru11e OTBe­

'laeT novroil Mone oacrrana. 

BBeneM Terreph erue KBanpaTHyro MaTp11uy ~ ( .; ) 

KOTopoil rrpencTaBnsrroT pacrrpeneneuue aHepr1111 rrponyKTOB pacrrana B KaHane 

~' KOrna HeCTa6HnhH8SI CHCTeMa B03HHKaeT B COCTOSIHHH a 

BBeneM KBanpaTHY!O M8TPHUY 

i-l 
----(-i~) 

BnnHo, 'ITO BbiilOnHSieTCSI COOTHOl!leH11e 

nanee 

( 32) 

(33) 

B To BpeMsr KaK nnsr cyMMapHoro pacrrpenenesnsr aueprnn B cocTOSIHHH a 

Heo6XOAIIMO 11HC8Th 

rne dJYHKUHSI d ( .; ) a: orpaunqeHa ycnoBIIeM 

(eM. ypaBHeHIISI (17) H (16) ). 
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Ecnn BB8CTH erue B8JIH 1UIHb! 0 OIIpenenmorune COOTHO!U8HII8 OTil8JihHbiX 

KaHanoB 

f 
af3 f i (~) d ~ 

af3 

He06XOlliiMO, 'IT06b! BblllOJIH5InOCh erue YCJIOBII8 

""!. f3 1af3=1. 

( 36) 

( 37) 

YpaBHeHng (35) n (37) rrpencTaBJIHIDT N nanhHelimiix ycnoBIIli, aanarae-

MhiX a a KoMnneKCHbie 8JieMeRTbi MaTpiiUbi J ( T.e. ( N I 2 l , rrocKOJihKY 

B8JIII'IIIHb!' d ( ~) II d (3(~) BCerna ll8llCTBIIT8JihHbl8), a a 

113 ypaBH8HIIll (33), (34) II (36) BbiTeKaeT, 'ITO CyiUeCTByeT T8CHB51 

CB513h M8X<nY COOTHOlll8HII8M OTil8JihHb!X MOJJ pacrrana II pacrrpeneJI8HII8M 

8HepriiH B 0Til8JihHbiX COCT05IHII5IX H8CTa6IIJihHOll 'IaCTIIUbl II B 0Til8JihHh!X 

<KaHanax pacrrana. Hnii, npyrnMII cnoBaMn, ecnii Mbi II3MepnM nocTaTo'IH.o 

TO'IHO pacrrpeneJI8HII8 8Hepr!III B OllHOM OTil8JihHOM. KaHane, Mb! MO)K8M RallT!I 

Bee cBo6o-nHbie rrapaMeTphi II, cnenoBaTenhao, orrpeneJIIITh pacrrpenenea!Ie 

8Hepr!III BO BC8X OCTaJihHb!X KaRanax II COOTHOlll8HII8 BC8X KaRaJIOB pacrrana. 

6. 3 a K n 10 11 e H II e 

B rrpennaraeMoli pa6oTe Mbi l!cxonnnH II3 rrpenrronomeHIIH, 'ITO aecTa-

6IInhaag 'IBCT!IUa HBJI518TC51 CIICT8MOll C 60JihlliiiM 'IIICJIOM BHYTp8HHIIX COCTOH­

Hl!ll , CyiUeCTByiDIU!Ie KBaRTOBb!8 'IIICJia KOTOpb!X BIIOJIRe .nneHTII'IHb!, Cneno­

BBT8JihHO, 9TH COCTOHH!IH MOPyT rrepeXOlliiTh H9ITOCpencTB8HHO OllHO B npyroe, 

cflopMyJihi, Bb!B81l8HHb!8 B 5-oli rnaBe) IIOKa3b!BBIDT, 'ITO Cy!UeCTByeT T8CHa51 

CB513h KaK Memey pacrrpeneneaneM 8Hepruu B oTnenhHbiX KaHanax .pacrrana, 

TaK U M8X<ny 8T!IM pacrrpeneneHII9M II COOTHOlll9HII8M 9T!IX KllH8llOB, 

Ha OCHOBe K8'19CTB8HH0ll OU9HKII He TPYllHO IIp!IllTII K BbiBOlly, 'ITO rrpen­

ITOl!O)KeHHe CyllieCTBOBBHII51 60l!hlliero 'Il!Clla BHyTpeHHIIX COCTOHH!Ill y H9CTa6Hl!b-
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HOM qaCTI!Ubl MO)K8T CTllTh o6'h9lll!H5IID!UUM IIp!IHUIIIIOM, II03BOl!HID!Ull 

Hl!Th Hbmernane H85ICHOCTII, KacarorunecH pacrrpeneneang 8Reprmi y 

pb!X pe30HaHCOB• (HaiipHMep,' A 2, 8*(1830) H T,II,), l.JT06b! cnena• 

qaTel!bHYID OUeHKy, H806XOllliMO IIpoBeCTII pHil lllll!T9llhHb!X pacqeTOB 

rronyqnTh erue 6onee TO'IHbie aKcrrepnMeHTanhHbie naHHbie. 

Ho He3aBIICIIMo oT 8Toro rrpennaraeMaH pa6oTa rrpencTaBng, 

ITO HallieMy MH8HIIID, liOBblll IIOllXOll K p8lll81IIIID rrpo6JI8Mhl H8CTE 

COCT05IHHll B paMKaX Kl38liTOBOll TeOpHH, KOTOpblll MO)K8T BH8CTII 

ll8llhH9lllli88 pa3BHT!I8 TeOp!I!I 8l18M8l!TapHb!X 'IBCTIIU II HX B381IMC 

rrpn BbiCOKHX 8Heprrmx. 

3Ta pa6oTa 51BnHeTcH 'IaCThiD 6onee rn!IpoKoli rrporpaMMbi, HaJ 

pa6oTaeT aBTop BMecTe c rrpo~eccopoM B.BoTpy6oli (~n3nKo-MaTe 

KHli ~aKynhTeT KapnoBa ynHBepcnTeTa B Dpare). 
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!SIIO!I(He COOTHO!I(8HI!e OT.C18l!bHb!X 

( 36) 

BITe 

(37) 

nanbHeumrrx ycnoBrru, Hanarae-

(T.e. ( N I 2 l , l!OCKOl!bKy 

:TBliT81IbHbl8), 

·eKaeT, 'ITO cymecTByeT Tecuas:r 

~ pacrrana rr pacrrpeaeneurreM 

IIbHOH 'IaCTliUbl li B OTll8l!bHh!X 

8CI!II Mbl li3M8pliM .[!OCTaTO'IH'o 

llbHOM. KaHane, Mbl MO)K8M HaHTli 

>, orrpenenrrTb pacrrpeneneurre 

Homeurre Bcex KaHanoB pacrrana. 

H e 

13 IIpeniiOI!O)K8HIISI 1 'ITO H8CTa­

lliM 'IIICIIOM BHyTp8HI!IIX COCTOSI­

>b!X Brronue rrneHTli'IHbi, Cneno­

xerrocpencTBe·uuo onuo B npyroe. 

>IBaiOT, 'ITO Cy!I(eCTByeT T8CHaSI 

3 oTaenbHbiX KaHanax .pacrraaa, 

·omeurreM STliX KaHanoB, 

HO IIpiiUTli K BbiBony, 'ITO IIpen­

Tp8HHliX COCTOHHIIU y H8CTa6III!b-

t, HOti: '!-IBCTIIUbi MO>KeT CT8Th .o6oeniiHSIIOIIUIM llpiiHUHfiOM, ll03BOnSIJOIIUIM of5'bSJC-

HliTb HbiH8mHII8 H8SICHOCTli 1 KaCaiO!I(li8CSI pacrrpeneneHHSI SHepriUI y H8KOTO­

pb!X peaouaucoB· ( HarrprrMep,' A 2 , E*0830) H T,rr.). 4To6bi caenaTb oKoH­

'IaTenhHYIO OUElHKy1 H806XOllliMO IIpOB8CTli pHn lll!liT8l!bHbiX paC'IeTOB II TaK)K8 

l!OliY,'IIITb eme 6onee TO'IHbl8 SKCII8pliM8HTal!bHbl8 naHHb!8, 

Ho ueaaBHCIIMO oT sToro rrpennaraeMaH pa6oTa rrpencTaBnHeT co6ou, 

rro uameMy MH8Hli101 HOBbiH rronxoa K peweHIIIO rrpo6neMbi uecTa6HnbHbiX 

COCTOSIHIIH B paMKaX Kl38HTOBOU T80plili 1 KOTOpb!H MO)K8T BH8CTli BKl!a.[l B 

nanbHeiiwee pa3BIITII8 T80piiH SII8M8HT8pHbiX 'IaCTl!U H liX B3aiiMOll8llCTBl!H 

rrpu BbiCOKHX sneprrmx. 

3Ta pa6oTa HBl!H8TCH 'IaCTb!O 6onee IIliipOKOii rrporpaMMbi 1 Han KOTOpoii 

pa6oTaeT aBTop BMecTe c rrpocpeccopoM B.BoTpy6oii (cpuanKo-MaTeMaTII'Iec­

KHii cpaKynhTeT KapnoBa ymmepcnTeTa B Dpare). 
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