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B Teopuu CBepXU3~}~eHMR~ KaR U B TeopUM ~a3epOB, CJ~eCTB'yIDT 

KPMTH~eCKRe SHa~eHMR HeKOTOpHX ~HSH~eCllliX B~M~MH, KOTopue, I<aK UHor

~a C~TaeTCR, COOTBeTCTBYIDT rrepexo~y CMCTe~lli MS O~HOrO peRID~a MS~J~e

HMR B zrpyroã, B TeOpHU JIaSepOB napaaerpou, rrpHHHIvi3lOtUUM KPUTH-qeCKHe 

aHa'l!eHMR, MO)KeT 6UTb UHTeHCHBHOCTb HaKa~KI1. Ilocne rrperunuenna nepnoro 

KPMTH'l!eCKOrO ypOBHR HaKa~KI1 ~sep M3~j~aeT CMHYCOl~~Hyro BO~HY, KO

TOP~ jPH ~OCT~eHHH BTOpOrO rropora CMeHRIDT Y~bTpa~OpOTKI1e IDm1Y~

CI,l,2. Peneaaa .n;k-lctiPepeHIJ;Ma.JThHIDC ypaBHeHHí1, OIUIChlBalO!IU'lX ~nHa.'VrnKY Ta

Roro JIaaepa, rrpH KpHTH~ecRHX SHa'l!eHHRX MHTeHCHBHOCTH HaKa~KH CTaHO

BRTCR HeycTo:lií:~HBHMM: CHa~~ peannsyeTcR YCTOH~BhI:lií: ~Ol<YC, KOTOpR:lií: 
aaT€M CMeHReTCR npe.n;~bHHMM I.U1KJIOM, a B ~aJIbHefuneM - TOpOM/3/ . IlPH 

3TOM MHTeHCMBHOCTb HaKa~KR RBrrReTCR yrrpaBnHIDmHM B~emHE11 rrap8.M.eTpOM 

CHCTeMbl. 

~ cBepxHs~yqaIDmnx CHCTeM CHTYaQUR HeCKOJIbKO HHaR. 06~eKToM 

H3Y~8HHH 06~~0 RBnR8TCR np8~apllTenbHo HHBepTllpOBaHHaa CHCT8Ma,KO

TOpaR MO)KeT rrepexo.n;HTb B OCHOBHoe COCTORHHe, Bo06me rOBopR, pa3JIH'l!

HHMH rrYTRMH. ITpH 3TOM BHemHero rrap8.M.eTpa, no.n;06Horo HHTeHCHBHOCTH 
HaKa'l!KH WIR .aasepa , .Jl,JIR caepxasnysamueã CHCT~ se cymec'rsyer , p8)Kl1M 

H3~yqeHHR aaBMCMT OT Toro, B KaROM COCTORHHH no.n;rOTaEXaBaeTCR CHCTe

Ma, conepxaaaa HHBepT11po:aaHH~e H3JIyqaT~M. 3TO HaXO.n;HT OTPaxeHHe B 
Ha~a.Jlb~, YCJIOBWIX .n;JIR CHC'l'ervlH ~HqxpepeHIJ;HaJIbHHX ypa13Hemrlt, ónacunan

tURX ~Ha!mKY TaRO~ CHCTeMH. 

O~HO~ Ha OCHOBHHX B~H~HH RBnReTCR ~CJIO rrpe.n;:aapRT~DHO HHEepTll

pOBa.HHHX H3JIyqaTeJIe:tt /{ ( to)' rne to -Ha~a;n,HIDl: MOMeHT BpeMeHH. V1Hor

na C~TaJOT, ~TO ecnn f( ( to )> f(thr' rzie Kthr - nexoropoe ~iTH~ec
Koe SHa~eHHe, TO pearrHsyeTcR p~Hrvl RoorrepaTHBHoro Hs~yqeHHH ~ • B 
rrpOTHBHOM cnvsae K ( to )L Kt hr H3JIYQeHH e 6~,eT crrOHTaHHHM • .IJ.pyrRM 
ITpHMepOM RBJIReTCR lq)HTepffit Ape'NH-KyprreHcal , B ~acTHocTH, WIR 'lll1C

.TIa. H3JIyqaT~e:tt N. TaR, ec.1IltI N.:::: N ' rne ~ - KPHTH'l!eCROe 3Ha-.c 
'-q eHlle , TO m.mYJIbC CBepXH3JIyqeHHR HMeeT r~l\yro cexaacooopaanyn cfJopMJ, 
ecJIH xe ;V> I'\.{, 10 xooneparznaoe H3~yqeHHe CTaHOBHTCR OCI.UJ,JL1IRTOp
'Hl:lM. 

B .n;aHHo:tí pa60Te CTpOrllMH MeTo.n;aMH TeOpRH YCTO~~BOCTH perne~ 

06~RHoBeHHHX .n;H~epeHUHaJIDHHX ypaBHe~ 6y.n;eT Hcc~e.n;oBaH Bonpoc o 

~' ll " "'14l,..;~1 i~líC'm'bfr~. 
. nU~~jih-aÃ MIe.'lf:llOniillj.. i) •• 

6\1SJ{~ iOTEKA _. ~ 



xapaKTepe H3MeHeH~ p~ID~ H3~eHRff Óe3pe30HaTOpHO~ CHCTeM~ ~BYX

ypOBHeBbIX aTOMOB. ECJUI CYJlieCTB~?lOT raxae KPHTH't!eCIrne 3Ha'tJ:emm BeJIR~~H 

Ktlrr MItl Ale ' npn KOTOpbIX penenza COOTBeTCTByIOmme 3BOJIIOLU'IOmfHX 

ypaBHeHIlli CTaHOBffTCR HeYCTOn'tJ:RBHMH, TO p~ R3~Y'tJ:eHHR H3MeHReTCR 

CKa'tlROOÓpa3HO: CnOH'raHHOe H3JIyqeHRe CMeHReTCH ROOnepaTRBHHM, MH ce

KaHCOOÓpa3Hb1.:tí HMIIYJILC CMeHReTCR OCnRJI,JIRTOpHHM. Ec~ JKe pemenaa OCTa

IOTC.H YCTOi1:'illBb1.MH, ro uepexon xepea aaaxeaaa /{thr MH A{ .H~eTCR 
n~BHb1.M R Henpepb1.BHHM. 

-~ B DCHOBY HamerO aHaKHSa Óy.n;eT nO~OXeHa C~e~yIDmaR CHCTe~B OÓb1.KHO

BeHHHX .n;R~epeHLU'IarrLHHX ypaBHeHRi1:, OrrHC~B8IDmaR HS~Y'tJ:eHMe Hr~OOÓpaSHO~ 

CHCTe~ffi ~ByxypOBHeBb1.X aTOMOB, B3aKMO.n;eMCTBJ~mei1: C ~ByM.H peSOHaHCHbI.MR 

MO.n;aMI/6/ : 

dn + JL = /-1-'(Ji y- 1 

ti? 1 (1 1) 1 /t, d)
tlf+ 2 \T+T,. F=-T:2{212·K-;1/.'I2+K+~.) 

2. o ' 

1$+ { F(2K-IiI),z: (I) 

tlk j( , 
-:"T/ + - =-p
ai 7;olz 

3.n;eCL n -'tJ:HC~O epOTOHOB BHYTpH OÓpasU8., K -'t!HC~O HHBepTnpo


BaHHIDC aTOMOB, -BeJIR'tlHHa KOPPeJI.HUID! MeE,D;Y .nm:rOJIDHbI.MR MOMeHTaMR
S 
nepexonos .n;By:xypOBHeB!::lX aronon, ? -CKOpOCTI>- ocaeaa anepraeã MeJlUtY 

UMeM H aTOM8.MI{, ~ -BpeMH p~ICcaIJ,HH nOM aa c-ter BWIeTa qJOTOHOB 

MS oõpasna, Tz :"'BpeM1I O.n;HOPO.n;HOM penaxcauaa MaKPOCKOIUI'tleCKOrO ,1J;K

IIO.1Il":lHOrO MOMeHTa, TtlLJ12 -BpeNlH: p enaxcauaa HHBepTllpOBaHH!::lX aTOMOB sa 
cxer ÕeSR3JIY't!aTeJIbHHX MexaHRsMoB, N -'t!HC~O aTOMOB B CRCTeMe, 7; = 
=ff 1gV~ ' rne ~ -KOHcTaHTa BSaHMo.n;eftcTBHR B ra.MWI:óTOHKaHe ,1.LHKKe. 

EcJm rrpa nepexone Ha'q~Horo 'qHC~ HHBepTlrpOBaHHIDC aTOMOB K(to) 
xepes snaseaaeKtht' prumM H3JIY't!eHHR MeRReTCH CKa'tlKOM, TO COOTBeTCTBY

romee pemeHKe ypaBHe~ (I) CTaHOBRTCH HeycToi1:'t!HBliM. STO ~cTpHPyeTcH 

pRCYHXOM, rne CIIJIomHaR KJHiBaR: coornercrayer CIIOHT8.HHOMy H3JIY't!emm, a 

mTpHXOBa.Sl - xooneparanaoay, Ilpa rrpeasaeaaa K (70 ) H8,Il; kih/' aa ÓeCKO-

He't!HO MaHyIO BeHR~y ~ pemeHK.fI, COOTBeTCTByIOmKe CIIJIOmHoftH mTpH-

XOBOft JillHH.HM, paCXOWITCH aa KOHe'tlHOe paCCTOHHHe H,,, Me.n;OBaTeJIDHO, CTa

HOBJITCH HeYCToft'tIl1B~MH ao JIJirr:YHOBY/?/. IIo3TOMY aama aaaaxa COCTOHT B 

HCCJIe.n;OBaHKH HeXOTOpl:lX HeTpHBKaJIDIlliX pemeHKft ypaBHelIHft (I) HEi YCTOft

'tlliBOCTD. IIonYTHo Mb1. Bb1.HCHHM, Ra.KRe YCJIOBIDI 6y.n;YT aazoaeas na HCCJIe

.n;yeMbIe pemenaa, 

2 

K(t) 

Kth 

...... _--------

to t 

BBe.n;eM õeapaaaepaae nepexeaaae H BpeMH 

t!;J = a, J;2 = 7 F,13 = s, J'~ =/(; &::- r) (2) 

a TaRRe 6espaSMepHHe KOHCTaHTH 

7 ~ _ y
cf.1 = rr ' 0<-2= rr , 0(,3- 7: . ( 3) 

/2 lO n~ 

CHCTeMa. (I) rrpHImMaeT BR,n: 

• 
~i= -fJ.+J!2' 
fiz z: - i (1+ 0(1)12 --I- 0<:;(2fi!li; -~ + 13 --I-Ji; ), 
• J2 AI (4)!/3 z: - dJ.';;3 + 12 .r~ -IVf2 ) 

•f4 = - oG3 !jlt - .fz . 

IIyCTI> A(a) = [4.~l&),A2~)' 43 {6J),A"tbJ} -aezoropoe , no

xa eme rrpOHSBO~Hoe, penenae CRCTeMhI (4). Hcc~e.rtyeM ero ua YCTOM't!K

BOCT:b ~ Banacaaaa 

3 



r(fJ)=- Af6J) + X(t9)J . (5) 

rrOJlytrRM )tlliI BapRarnrn X(&)== [X'1 (f))J X2~)) A'3b))Ãl(~] npaaeneanyn 

HeaBTOHOMHyro KBa3llJlMHe~J~ cMcTeMy ypaBHe~:
•
X1.= - Xi + Xz , 
X2 = - i(1+<X:j)X:2+d:(2X1X4-t24~)X4+ 
+ ZA,,(ó)~ - #Xj+ X3+ Xi{) , (6) 

X3 =- - oG.iX3 -A!X,e+ 2A2~X4+ 241t (ry)X2 +2 Xj!, X'1J 
• 

X'-1 == -c<,3 X/.t - X,2 · 
B COKPameHHott SaIIRCI1 ~leeM 

; ~ (B+ ~(&))X -t»:, (7) 

r;n;e !3 -LIOCTOHHHM MaTpl1ua: 

- i 1 O O 
z 0<,2I -rizN -f{1+d.J ) rJ,Q 

22- I . (8)B == 
O -N - di 

I 

O\ O -1. 

51(0) -MaTPl1UB., 3aBl1CRmM OT npeaeua: 

o O O O 
(9)

2ol:A/&) O O 2cl:Â1 (Ó)g;(6));= 
O 2 A/t{éI) O ZAz(e) 
O O O O 

J(x) z: (O, Zç{:X1X't~ 2X2 X4 , O] (IO) 

~To6H /g~eHRTb KPl1Tepl1~ J1ffrryHOBa ~ HeaBTOHOMHHX KBaSKHHHen-

HHX CI1CTeM ,Heo6xo;n;HM0 rrOKa3aTb, ~TO HeaBTOHOMHaíI CHCTeMa rrepBO

(In. ~ ~ (8+d/tYJ)t 
HBJIíIeTCH rrpaBHJIhHott rro AíITIyHOBY /7/. IToTpe6yeM, ~To6H HCCJIe;n;yeMoe 

pemeaae A ( e ) y;n;OBJIeTBOpHJIO YCJIOBIDO 

(12)'li J11 sf(6J)11 tio< 00, &0 -z: ~ • 

610
.1 IlpOMSBO;n;H B Cl1CTeMe (II) SaMeHY ç =:. C 12 , r.n;e c- Heo

c06eHHM r.1aTpHua, ;n;l1arOHaJIR3YIDlllaJI MaTpl1UY B : 

--i ) 
(I3)A = C DC = a?~ (-1L.» ;12' .1:3 , ;11( , 

rrOJIyqHM JIl1HeHHyID Cl1CTeMY ypaBHeHHR 

(14)i=AZ+ C-
1 

c'#(t9) Cf ' 
rne B rrpanoâ ~aCTl1 ae aasacamae OT speneaa Ko::$íl~eHTH 1j , ;1;?, 
;13 'oo~4' CTOíIT IIO naaronaxa, Ms YCJIOBl1íI (12) Bb1TeKaeT, -qTO 

[ /1 c-1#/&)e// /<:9 <::: 00 • 'I'orna cuc-reaa (I4) - npaaazsuaa rro 

.JlHrryH~By' a 'lliCJIa A..1. ' ;1« : ~.:3 • ::1 'i 06pa3yIOT ee rrOJlHIíH 

CrreKTp 79/. ITOCKOJIbKY HenHHenHOCTb (10) y.n;onneTBopHeT YCJIOBllm~ KpllTe

pIDI JLem'yHoBa .n;JIJI HeaBTOHOMHhIX KBaSHJUIHeMHhtX CHCTeM, TO HCCJIe.n;OBaID!e 

na YCTOft~HBOCTb TpllBHaJIbHOrO pemeaua rrptme.n;emIOM CHc'rervlH (6) -(IO) , 

MR, ~TO TO ze , pemeaas A ( 6) ) HCXO.n;HOf-i CHCTeI.lbl (4), CBO.n;l1TCíI K 

rrpocToMY Borrpocy 06 oTpRuaTeJIbHott orrpe.n;eJIeHHOCTH íIOCTOHHHOH MaTp~H 

~ • ITOJIb3YHCb KPRTepl1eM CHJlbBeC1'pa, ~erKO BMmeTb, -qTO rrpll Bcex rro

JIOJKl1TeJIbHb1X 3Ha-qeHIDIX Z , l,e' 7;y , ~/z 11 AI B ypaBHeHHíIX 

( I) rJl~BHb1e M11HOpb1 rvIaTpHI..U:l - 8 110JIO.JKMTeJIóHH: 

L1! (- B ) x: i > O,
 

L\ 2 (- B) := ~ (1+oGl ) + -: ;ti > Oj
 
.6.3 (- B ) == 0(1 4 2 (-B) -t- 0<,; ;ti> O;; (I5)
 

~ 4 (- f3 ) == oG3 · ;j 3 (- B) + di '0<:: > O~ 
H, CJIe;n;OBaTeJIDHO, MaTpl1ua 13 OTpl1ua1'eJIbHO aaaxoonpenexena , r ,«, 
)1 i -: O, i = 1,2,3, 4. Tor;n;a, COrJIaCHO KPllTepmo JImrYHoBa ,I(JIíI He

J) aB1'OHOMHID:: KBa3WillHenHHX CRCTeM TpnmmJIbHOe pemenae npllBe~eHHoft C11C"
TeMI:l (6)-(I0) YCTOttlIRBO rro .JllmyHOB? 31'0 3Ha"tIllT, -qTO pemeHHeA (6J) 

ro np116JIIDIteHIDI' 

4 5 



r(e)=- A(@) -+- X(61)) . (5) 

l10JI~1iM ~JIR BapHauIDt X(&)~ [ti (9)} X,2(9); X3f9))).o/(&)] rrpHBe.n;eHHyIO 

HeaBTOHOMHyro KBa3HJIMH8HHJ~ CllCTeMy ypaBHeHH~: 

X
• 
i =- Xi + Xz' 

X2 = - i (1+eXj)X2 +d:(2X1 X4 + 24~)X4+ 
.. 

x
+ ZA,,{t9)Xj - Alx{+ A'3 + x,,), (6) 

3 = -oG1.X3 -;VXz+ 2A,'2~X't+ 24lt~)X2+ 2XJt,X'/j 
• 
x~ = -q(3X/.t - Xj2 · 

B COKPameHHofi sarrllCll ~eeM 

X== (B+ &(&))x +-f{x) , ( 7) 

rne !3 -lIOCTOJIHHaJI MaTpll~a: 

- i .1 o o 
z 2 ~2I -c1ZN -f{1+d.j ) 01- 2Z I . ( 8) B = 
o -N - oG.1 

I 

o\ o -1 

sf(&) -xarpana , aanacauaa OT speaeua: 

o o o O 
2d:A4(a) o o 2cl;A1 (ti) 

(9) 

di(fJ ) zz: O 2A4(e) o ZAz(e) 
o o o o 

(IO)-/(x) = [o, 2ci-;Xi XIf) 2X2 X4,O] 
~TOÓH /g~eHHTb KPHTepRH AarryHOBa ~ HeaBTOHOMHUX KBa3HJIRHe~-

HHX CHCTeM ,HeOÓXo.n;RMo rrOKaSaTb, ~~o HeaBTOHOMHaH CnCTeMa rrepBO

1'0 rrpHóJIIDIteInm' 

(lI), ~ = (8+9/8))( 
JIBJIJIeTCJI rrpaBRJInHOfi rro RRnyHOBY /7/. IToTpe6yeM, ~TOÓH liCCJIe.n;yeMoe 

pemenae A ( B ) y.n;OBJIeTBOpJIJlO YCJIOBIDO 

(12)11 

[I 

J!l5f(6J)!f cIéJ < 00 &0 == ~ & ,~

1 TIPO~3BO,l(JI B CHCTeMe OI) 3aMeHY ç =.: C;z , 1'~e C-Heo-

COÓeHHaJI MaTpRua, ~Ra1'OHaJI1i3yIOmaH lVIaTp11~Y B : 

. A = C--'t5C x: a?~(;l1' :1 2, j3 , ;1 It ) , (3) 

rroJIyqKM JIRHeHHyIO cRcTeMY ypaBHeH1itt 

(4)i=Al+ C-
1 

J# (O) Cf ' 
rne B npanoã ~aCTR se aaBHCJImHe OT BpeM8HH KO~HIijleHTH ;1j t ;:::(;2 t 

/1 '00;::l4 CTOJIT no ~:Ha.1'OHaJlli. Ms YCJIOBltIíI (12) nur exaer , ~TO
3 r 11 c-1.9f!&)e/1 dtl <: 00 • 'Icrna CVlC'1'eMa (14) - npanaasaaa rro 

.JlHII~By' a treCJIa }lA. ' .á~' ,;:13 ' )1 J.r oÓpaSyIDT ee rrOJIHHH 

ClIeKTp 79/. ITOCKOJIDKY HeJI1iHe:l1:HocTb (10) YJ(ODJIeTBOpJIeT yc~oBMm~ KPliTe

pIDI JIJIrr'yHoBa ~JIR HeaBTOHOMHhDC KBaSH.lIVlHeMHhIx C\olCTeM, TO 11CCJIe~OBaHMe 

na YCTOH"llMBOCTb TpRBRaJlDHOrO pemenaa rrpHBe~eHHo}I cacreaa (6) -( 10) , 

MH, xro TO xe , pemerma A ( & ) HcxO~HOí1: CvICTeMH (4) t CBO~RTCJI K 

rrpOCTOMy Borrpocy OÓ oTpR~aTeJIDHOfi orrpe.n:e~eHHOCT11 rrOCTO.fIHHOH IvlaTPRUll 

B . TIO.1IbSYJICb KPRTepReM CMbBecTpa, Jle1'KO Bll,I{eTb, ~TO npz ncex rro

JI01llliTeJIDHbl.X 3Ha~eHRJIX ~ , IR t 'T; , 7;;)z 11 AI B ypaanennax 
(I) rnannue rvrvIROphl rl'laTpRllH -/3 rrOJIOJlUlTeJIbIUl: 

Ll!(-B) x: i> O, 

Ll 2 (-B) := i (l+oG1.) + <N > o~ 

Ll.3 (- B ) = 0(1 4 Z (-B) + d-; AI> 0/ (15) 

-6 '-I (- B ):=: oG3 • L1 3 'f-B) .+ d{ .~: > O~ 
H, CJIe~OBaTeJThHOt MaTpRua .L3 OTpR~aTeJI.bHO aaaxocnpeneaeaa , T.e.i 
~i z O, i = 1,2,3, 4. 'I'orna , C01'JIaCHO KPHTepIDO .1ImIyHoBa ,nJI.ff He

JJ aBTOHOMHUX I{Ba3RJlRHe~HbIX CRCTeM TpRBRElJIbHOe pemenae npaaeneaaoã CRC

TeMhI (6)-(10) YCTOn'qRBO rro JlmIyHOBY. 3TO 3Ha'tillT, ~TO pemeHReA (6)) 

4 5 



't 
.!I
'l\, 
!

ncxonnoã C11C1'eM11 (1) MJIH (4), y,n:OBJI8TBOpmOIuee e.n;11HcTBeHHoMY YCJIOBroo 8. MaJIKHH l1.r., 'I'eopaa YCTofi1lliBOCTH .n;m1JK8HIDI, M.: Ilayxa , 1966. 
(12), HBJlHeTCH YCTofi~BW~. EOJIee Toro, KaR CJIe.n;yeT M3 3Toro ~e KpH 9.ParrorropT M.M.,O HeKoTopllX aCll1ffiTOT11'leCKHX MeTo.n;ax B TeOpKR .n;wpwe
Tepli1R, peiueaae A (& ) -3IWlIoHeHlJ,11a.JThHO YCTOl1'lHBO 110 JumYH.ony /ro/ . peHUHaJIbHllX 'ypaBHeHHH, RaeB: MAH YCCP, 1954. 

06Cy.n;W\'1 cPL13li1'tIeCKl1e CJIe.n;CTBVúI li1 lIpHMeHli1MOCTb 1I0JI:,rtIeHHhIX crpornx ! lO. KpaCOBCRHll H.H., HeKoTopHe sa,n:a'tIH TeOplln YCTOH'tIHBOCTH .n;B~e!nUI, 
peSYJIhTaTOB. YCT0l11111BOCTb peaemsa A ( () ), xoropoe rrpOli1SBOJIhHO (sa M: iIJl13MaTrH3, 1959.1
HCKRID11eHHeM YCJIOBli1R (12)), WH3li1'leCIlli 03Ha'tIaeT, 'lTO He cymecTByeT Ha

11. Rgpllieu C., JIa-CaJIJIh ~., l1cc~e.n;OBaHHe YCTOl1'tIli1BOCTH rrpm~M MeTo.n;OM
'laJIbHHX YCJIOBHfi, B 11aCTHOCT11) TaRoro Ha11aJIbHOrO 'lHCJIa MHBepTUpOBaHH.HX 

.1ImIyH.OBa, M.: Mnp, 1964.I:
aTOMOB At. ' rrpz KOTOpbIX peJiGllVl :li13JIY'IeHIDI cespesouaropnoâ CUCTeMll, 

~ ~orrHchIBàeMo1r}'PaBHeIDImIlil (I), M3MeH.ffJICR 6bl CKa'1ICOlvl. CJIe,n:oBaTeJIbHO, B í1,n:aHHofi CUCTeMe nepexon MS pexaaa cnouraanoro 113:1lY'1eIDll1 K CBepXHSJIY

'tJemrro nponcxonar nenpepumnsa 06pa30M. 8IWrrOHeHIJ;l1a.JThHaR YCTOH'lHBOCTb 

pemeuaa A ( {} ) OSHa1IaeT, 'lTO sa BpeMH cpasmnsoe c IilAX ( r , Z;,
 
'L7 I '"
7; , ~j)J B 3BOJllOLUIl1 rrepeaeaaax !Z , I' ,;5 , )( uacrynaer CTa..n:IDI I 

nx 3KClIOHeHIU1aJIbHOrO CTper;lJI~Hliffi IC HYJIeBblM 3,Ha'1eHIDIM. CJIe,n:OBaTeJIbHO, 

ypaBHeHIDI (I) a..n:eKBaTHO onacaaanr ~ccIDIaTllBHhIfi xapaxr ep 113JIyqeHID! 

6e3pe30HaTopHoH CRCTe~ill ,n:By~ypoBHeBHX aToMOB. 

1l0cTaTO'tIROe yCJlOBl1e (12), c TOlIlGI 3peHTA.FI MaTeMaTHKa, .f.[BJIReT~.f.[ 1,
 
I
01IeHh CRJIbHm~. O.n;HaKo ~li13HK He Mo~eT He Tpe60BaTb ~HilOJIHeHIDI 3Toro 

YCJIOBIDI, rrOCKOJIbKY OHO 3IrnHBaJIeHTHO YCJIOBmo KOHelIHOCTH aneprza B CHC ! v, 
TeMe "M3JrylIaT8Jlli + 110JIe". B 3aIQIIl)'1eHHe 3aMeTRM, '11'0 ncxonase rrepeaea

nae tz , P , ;:;t , K ue rr03BOJIffiOT BOCrrÓJIb30BaTbCR npaao 3H.epre


THlIeCKMM crroc060M nOCTpOeHHR W,yH.KURR llmlyHOBa ~ l1CCJIe.n;OBaHHR perne


HRtt ypaBHeIDrlt (I) HJII!TO~'tIl1BOCTb, IlOCICOJIbKY 3HeprKR CllCTeMhI .7.rn:HenHa
 

no 3Tl1M rrep eMeHHllM • 

ABrop npaanarenen TI. E.j;;:U.n;ROBY 38 HeO,I(HORpaTHble H noneasse 06cYJlt 

.n;eHliJI. 
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