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1. "CBepxH3.!If'!a,TMRmd nopor" I YCTO!t'mBOCTk no .1IJmyH0:ay 

B TeopHH 6e3pe30BaTOpHHX CRCTeM,RaK H B TeopHH ~a3epoB,cy

meCTBYiJT TaKHe 3Ha'lemm HeROTOpliX ~13R'leCKHX BeJIH'mH, xoropse , 

KaK RHor~a C'lHTaeTCR, COOTBeTCTByDT nepexo~ CHCTeMIl 13 o~oro 

pEllltHM8. 13JIY'Iemm B .II;PYl'O!. B reopza nasepoa napaaerpox, npHHHMall

mHM KpHTH'leCKHe 3Ha'lemm, MaKeT 6UT!> HHTeHCRBHOCTh HaKa'IKH. lloc

JIe npeBlllllemm nepBOro KpHTH'leCKOrO ypOBWI HaKa'IKH ~a3ep HMY1J:aeT 

CHHYOO~HYD BO~, ROTOpyn npH ~OCTHZeHRH BToporo nopora CMe

WIXlT yJIbTPaKopoTKHe HMUYJIbCli /1,2/. PeweHHH ,Il,H@lepeHIUlBJIMIIlX 

ypaBHemrlt, OUHCHB8.JJIlHX .IU!H3MHI<Y TaKOrO JIQ30pa, npa KpHTH'leCKRX 

3Ha"lemmx HHTeHCRBHOCTH HaKa'lKll CTaHOBflTCJI HeyoTolt'lH:Bwm: CHa'la

~a peaJIH3yeTCR YCTO!tnnlld cI>oKYC, ROTOPI:lIt aaTeM CMellJteTOJI: npe~eJI!>

HHM IJ;mtIIOM, a B ~MkHeameM - TOPO" /3/. llpH BTOM HHTOIIOHBHOCTb 

HaKa'IKH HB1IROTCR ynpaBJUDlltHM DlleW11HM IUlpaMeTpOM CHCTeYl:l. 

~ 6espesoHaTopHl:lX, B TOM ~nne H OBepXH3JIY~KX,CHOTeM, 

CHTYa.IJ;H.Il HeCROJIbKO HHa.R:. Od'LOKTOM H3ytl OllRJI oos-mo JUlJISleTCJI IlJlOJl

BapKTMRHO HHBop TRp OlllUnllUl: CHOTOUll, KOTOp lll1 MOlIlOT II OPOXO~HTJ, D 

OCHOBHo e COCTOffilHO, llo odU\o 1'01101»1, paMH'iIIUMH 1IYT1OO{. npH aTOM 

nnonaero napaaerpu, UO~OClIIOl'O HIlTO IlOHlUlOOTH lILUtll'llW ,ltJlJI ~n:.lOpll , 

WI CDOPXH3JIYtIa.DIlOl! OHOTQMlI 110 oy1I\OOTnyOT . POItVlM H:JJIY'IOIlKSl aana

OHT OT roro , B KIlROM OOOTOR/ GlI'! nOM OTlUlJlHDUOTon OI'!01'OMU, UO,U0PllU

IlUUI H1lDOPTgpOBalUIlIO IUlJIY' IL\'r OJlK. 0'1'0 III\XO)\HT O'l'P L\lIlOll ll O II 1II1'UUII.

IOU y MOBHHX .lVUI CHCT OMlJ )\IIl1r,tJoPOIIIUUIJII.lIIlX YPIUIII OIlIlA , OIlHOIl 

JlKlIllMHICY Talw!1 CIlCT OMll . 

OJUIOIt a a OClI OlIlIIlX 1l000ll 'IIlli JllUUIUTOJI '11lWIO lIP OJlIJIlPWl'OJILIIO H11

UUV'l'RPO IllUUDlX RMY' IU'l' WIOA ){ I~~ ) , I'JW ( , - Ilfl 'llUn, lUI R MOMOIIT 

n p I.lMOIIH. YII10 1')Vl C: 'IH 1'1lkJ'1' , '1'1'0 llWlI1 )((1. ) -, )(,//. . J'JlO "'jj 
.. 71' '111' 



BeKOTopoe RpHTRqeCKOe 3B8~eHBe, TO peaxHsyeTCK peKHU ROOnepaTHB

aero HS~eRBJI /4/. B npOTIIBBOIl CJ!Y'I8e, k / -fo ) L.. kt~r ' HSJIY

~eHHe Oy,neT cnOHT8HHIBI. ,IT,pyrDI nplDofepoll JIBJIlIeTC1l KpH'l'epd Ape'f'IH

KypTeHC8 /5/, B ~CTBOCTH, ~ 'Ulana HS~Te~el ;Vi. T8R, ec

JIIIl ;11.<::: ~ , rne ~ -RpHTH"IeCKOe sH8~eHHe, TO mmyJIl>C CBepxHS

~eHHR liDleeT rJIa,UKyD cexaucoocpaaayn <Ix:>PMY, eOJIlll ze #.>~ , 
TO KoonepaTHBHoe H3~eBHe CT8HOBHTCR OC~TOPHHM. 

B ,n8HHO! paOOTe CTpOrHYR MeTO~ TeopKH YCTO~OCTH psme

HH! 06HKHOBSHHHX .nH~peHna~HHX ypaB HeHHI 6y,neT Hcc~e,nOBaH 

BOrrpOC 0 X8p8KTepe HSMeHeHB! peXHMa HS~e RRH npe.nB8pHTSALHO HH

BSpTHpOBaHHOn CHCTeMH ~yxyp O B H eBHX a TOMOB. Een» CymSCTByDT T8KHe 

KpHTlfIlSCKHS 3H8'1eHM BeJIHlmH A:lh ;, :IJJIlI ~ , npH KOTOplIX peae

HHR OOOTBSTCTBymmRX 3BO~OHHHX ypaBaeaHl CTaHOBRTC1l HeYCToiqR

BHMH, TO peKHU BsnyqeHHH HSMSHReTCK OK8~ o 6pa SHO: cnOHT8HHoe 

Hs~eHHe CMSHReTCK Koonep8TIIBHHM, HJIIIl ceK8Hcoo6paSHHI BMnyALO 

OMeHReTCK OC ~TOPHHM. Een» ze peme HM OCTaDTCK YOTO!'IHBHMH, 

TO nepexon 'lopes "KpHTRqeCKHe" sH8~elUUi R'!/'r RJIIIl ~ JIBJIII 

eTCK DAaBHHM H HenpSpHBHHN. 

B OCHOBy Hamero 8HanBSa 6y,neT no~ozeHa ~e~ OHCTOlla 

06HRHOBeHHIIX ~~POHUHaALHHX ypaBHSHBl, OnH CHB~ MS~~6Ims 

Hr JIoo6paSIIOA OHCTOIt\ll ,nByxypOBHeBHX 8TOMOB, BSaBMo,ne l oTBY1llll81 0 

JUlYKR: peSOHnllOIlUMB Mo,naMlil /6/, 

= I 

~ K + ,5 
(I) 

;J 

~
co '1 -f 

I,,,,, 

:l 

aneCL Il - 'Ul~O ~TOBOB BHyTpH oopaana, k - 'Ul~O HBBSpnpOBaB

BHX 8TOMOB, ~ - Be~Ha KOppeJIRnKH Me~ ~OALHHMH MOMSHTaMH 

nepsxo,noB JUlyxypoBHeBHX aToMoB, ~ - CKOpOCTL oOMSHa BHeprHel 

Mea.ny no~eM H aTOMaMH, ? - BpeW! peJI8RC8rtHH nOJIJi S8 o~eT BWle

ra ~TOHOB HS oopasna, 7; - BpeUR o,naopo,naol PSMKC8ItIIB MaRpO

CRo~eCKoro ,nHDOJILHOro WOMeHT8, ~n - BpeUR pSMKCartHH HHBepTH

pOBaHBHX 8TOMOB sa c~eT 6SSHS~8TeJIl>HHX MSX8HHSMOB, /1/ - 'Ul~O 

8TO¥OB B OHOTeMe, 'T;-~ IZ'/j// t- , rae J - KOHCT8HT8 BSaBMO

,neICTBHR B r8MHJIl>TOBH8He ~KRe. 

ECJIIIl npH nspsxo,ne H8~Horo 'Ulana HBBepTHpOBaHHHX 8TOMOB 

~spes 3Ha~eBHe ~hr pSZHM HS~eHHR MeRReTC1l CKa~OM, TO OOOT

BSTCTBymmse pemeHHe ypaBHeHHI (I) CT8HOBHTCR HeycTo!'UlBlBI. 

OCHoBHHe BOnpOCH, CBRS8HHHS C YOTOA'IHBOCTLD peKHUoB Hs~e 

HHR c5epxBs~8TSALHHX cHcTeM,6~ p8CCMOTpSHH B pa60Tax /7,8/. 

l103TOUY Hema sa.na~ COCTOHT B HOCJIe,nOBaHHK~eKOTOpHX CT~OH8PHHX 

pemeaWl yp8BHOmUt (I) 0 TOtlU speaaa reopaa 6Jil4!ypx8nIlUl: .IlOIij"THO MIll BH

RCHlW, K8XHe yc.aOBilJi 6YlIYT H8JlOZOH1l 116 Boc.ae.uyllYHO pomoHllJl. 

2. nOR8B8T9JILOTDO YOTO' qupOOTH 

.8Be,neM oeapaaaepaae DOP OIIOIIIIIW II DJlOIUl 

(2)V'-t = 1Z ; 1~ ~ • 

11 TalalO oeapaaaepnue )COIIO'l'IlH TIi 

- Y- / 7" iX,. : (3) •- / ' :J- , 

CIIOTOMA (I) npsn T IIIOl 



.11- "" -13 -+- ~.y.2 , 
• _ _ f / );(il )!j:J.. - :i (J.+<>C-i ~2 +~ (~~-~ +J'''J+l~ ,
13 = - c4~ + l~.R:rL( -1":l.' (4) . 
!lLt .z: - 0<-34 '1 - /2 . 

To~s OSHs~eT ~~peHnBPoBaHRe no 6espsSMepHOMy BpeMeHR c9 . 
!IyOTI> 111;)=[4 ~), A.2{;) , A(&), A'tf;J.J§ - aexoropoe , 

noxa elI\e npoaaeoxsaoe , peaeaae CBCTeMli (4). HCCJIe.nyeM ere H8 yc

TO~OCTI>. 3SnsCHBaH 

!f(&) -=- A (&) -+- X (s) , (5) 

IIOJIY'OOl JW{ BaPIIISnd x (8J=!,K.i ~t~(8J, X~), XL(r8:)~ 
IIplIIBe~eHHYD HeSBTOHOMHYD RBa3KnHReaHYD CIIICTeMy ypaBHeRBI:. 

Xj = -- )(:1. +)<)., 

X2 == - t (1+t4 t~2 +.J.}(J.Xj x; -+- 02A't(&)X1 + 

+.2 Aj (8),x'f - #)j +)(3 + X", ) , 

;.3 = - v<j X~ - /lI,X.< -+-i'~X4 + JA,2$)K" +.,2 AJ,r0)X.,1., (6) 

;. L{ = - .x.. :3 X'-I - X2 · 

D OOKp8[J10IlHOft :lBI1IIICH RMeeM 

,; '" ( 15 - f J)t&J) )( -+- / iX) , ('J) 

l'~A 6 - 1I00TOSIII HWI MllTPH~: 

- 1 _1. 0 (7 

,:<:..t. v( ,i..- ' >I;~ - i
1
(.1

' 
-+ at.J J. .:l = I 

(II)() - A/ - 0<. o 
- .I - . ~~ 

]) ((9) - MUTpHu,n. un naom uan o'r lIPOMOH)!: 

0 0 0 0 

0 ~ rJ.2
9-
Aj(9) 1(9)])6)== I 2~7J1t{BJ 0
 

0 .zAI((e) 0 .24.:.f6!) I ,
 

0 () 0 0 

/ (xJ = (O , 2.~J.~ XLt, 2x.2 X'l ) 0 f · (IO) 

QTo6H npIIIMeRWTI> xpHTepBt !KnyHOBa JW{ HeSBTOHOMHHX RB83HnH

ReaHux CIllOTeM /9/, Heo6xo~o IIORaSSTI>. qTO HeaBTOHOMHSR CBOTeMa 

IIepBoro IIpJil6.mmeRllSi 

cf == ( 8 + .1) (<9)) ~ (II) 

RBnReTOR npaB~HoA no ~OBY /10/. lloTpe6yeM. QTo6H BOCJIe.nye

Moe pemenae A (()) y;I\OBJIeTBOpMO YCJIOBIIID 

J
00 

II]) (e) Ild& < 00 , ~ = i-. r r: . (12) 

6b 
Ilpoasaoza B OBCTelle (II) 38MeHy <;;;. e lf . r~e 

Heooo6eHRSR M8TPIII~, ~sroHanx3Hp~I MnTp KuY B: 

A = c-J.s C = t1raq (A, .;1 ) , ;1.1' ~ ,() . WJ) 

f.= A I ; -I (14) 

rno B rrpaBoll '130TH lHl aanaomuao OT UpOMOll1I Il OOllllllUUtOIlTIl .Aj , :1" , 
It oroar 110 .lUIll l'OIi YOJIOIlHII (1 2) lIIi TOIWOT . qTO 

r00 

If c- - -/I
 
&0
 

'1'OI',I.\Q OHOTeMn (14) - nllUDHJlLlIl1JI n o JlJmYIlOIlY . II 'IIfOJUl 

o6paoyDT 00 nOJllud\ cnoier p I II /. 1I001<OJl lol<Y 1I0 JIHlltlaIlOO'I' J. (10) 

4 



y~onn6TBOPHeT YC~OBHRM RpHTepHH BRnyBOBS ~ H68BTOUOMHHX RB88H

~61BHX ClICTey, TO HC~6~OBaHB6 a8 YCTO~OCTL TPHBHanLUOro pe

meHWl npHBe~eUUOa CHCTeMH (6)-(10), RnH, 'ITO TO Ke, pem6BRS 

Hcxo~ol CHCT6MH (4), B ~ y~OBHH (12) CBO,D;HTCH K npOCToMY 

Bonpocy	 06 oTp~Te~HoA onpe~e~eHaocTH nocToHHuoA M8TP~ L5 
IIo~sYRcb KpHTepH6M CH~BecTpa, ~6rRO B~eTb, 'ITO npH Hcex no~o

DT6~HWC SH8lieHIDlX ~ , 7;{ , 7;; , 7:w", H ;V H ypaIlHeHlUiX 

(I)	 r~8BHH6 MHHOpY M8TP~ -8 nMODTe~IW: 

Ll.J. (-13) = ...1. > 0) 

L1.?- (-13):= i (l-t-d..i)-ro!.;.~ > 0) 

L) 3 (- g ) = cl.j LJ:>.. (-8) -l-oI-}1'1> 0 J 
(I5) 

LJ/( ( -8) = v<.3~ fl3)-+ oI.~ oL}> O, 
H Me~oBaT6nbHo, MaTpKUS B OTp~Te~HO aaaxooupenexeaa , T. 6. 

;1 . ~ 0 , l' = I, 2, 3, 4. Tor~8, Cor Aaca o RpHTepxv KffuyHOBS1 

~ U6aBTOHOYHHX KBaSB~ueAHHX CBCT6Y, TPHBHaALUOe p8meliH8 UpHB6

~eHUOa CHCT6MH (6)-(10) YCTol'iHBO no ]RnyH OBy . aTO SH8'iHT, 'ITO 

peme HH6 ;1 (j9) Hc.xo~uoA CHCTeMH (I) H~ (4), y,nonn6 TBoPJllllltee e,IUlHOT

BeUH0MY' ycnoDHIl (12), SIBJlJleTOH YCTOI'ilmWol. BoJI6e eoro , RaK OJIO 

~eT B8 SToro EO KpHTepHH , pemeHHe t4~) - SKcnOHe uUl8ALHO YOTOJ!

UBO no	 KffUYHODY / 12/. 

YO'l'OAtDlIlOOTh powe HHH A (t9) , KOTOp06 npOllSBOJIbHO (an HOK

JlIl'l8H.B8M y OJIODHlI (I2 » , lImaH'le CKH 08U8'l8eT, 'l'l'0 H6 CYlIIOOTDyOT IIn

'UlJILHliX yOJIODHJl, n '1Il 0TUOCTH. raxoro U8'ISALUOrO tIH OJUl lumopTHpo

n811HLIX BTOMon 1<1/'/. ' npH RO'1'OpllX pelUM HSJIY'l.6Hl1fl lIpo,ltIlllp. 'I'OnDHO 

~l.Iwo'pTapo DlUmoA OKOTOYU . OIDlOYBa6MOI ypallH6H.B.11lm (I), Hll M81UtJ1USl 

dl~ OItll'lKOY . GJl OJ!OnOTOJILIIO , ~ ~aHHol CHCT6U6 nepexon JlU p 

011011.'1'011.1101'0 HlJJIY 'IIIIIJlSI l( OllOpxBSJ(y'l8UHJ.l npO.BOXOltBT lIonpopUDIIUM 

06pnSOM. ()KOIIOU8I11tHllJIl.HLUI yOTol'Dl1l00'l'L pomOIUUl /I (6)) ODJlQ1J.QOT, 

,
 

'ITO S8 speua, CpaBHHMOe C maY ('7; 7,;) ~ ~) , II 8BOJIllIl;lDI 

nepeaeaasx It , r , $, ;( H8CTynaeT CT~ zx 8KCnOHeU

~8ALUoro CTpeMneHKH R UY~6BHM SU8'16HBHM. Cne~OBSTe~HO. ypaBue

HHJI (1) ~eRB8THO OllHCHIl8IlT ,D;HCCHlI8THBIWA xapaszep Hs~eHWl 

np6~pHTe~uo HHB6UTHPOBSHUoI CHCTeMH ~yxypOBHeBHX 8TOMOB. 

1l0CT8TO'IHoe Y~OBH6 (12). C TO'lKH speaaa MaTeMaTHKa, Jm1IJIeT

CR O'l6Hb CH~HHY. 0~8KO ~SHR ue MOKeT ue Tpe60Il8TL BynonH6HHR 

SToro ycnoIIKH. nOCKO~Ky OUO SKB~eBTUO npOCTYM ~SHq6C~ . 

ue06xo,ltHYlm Y~OBWlIoI. IIOK83:6M STO . 

3. ~8Hq6CKHe rrp~HH yCTOA'l.HBoCTH 

3.1. lloCT8To'l.HHe Y~OBHH YCTol'lHBocTH 

.I!JIH aexoeoporo penesaa A(&) ={4(&),;1/&)) 4~ (&)) At (&)? 
CKOT6MH SBOJIDUlOHHYX ypaBHeHHI (4) ~OOT8TO'lH08 YOJIOBK8 yOTol'IH

BOCTH (12) BHr~T ~6~ o6pasoy:
000 00,- -----, 

)//])(&)//1&=~ ~/!J/(&)+Ap'!J.(B) ~ (J · t'rJ,:){1J)J& < 00 . (16) 

tYGI ~	 . 
HCII~soB8Ha ODJrJIJI.lt01l8 HOpll£1. lliuluo , 'ITO WHK~I A,p (tY )B 

no yMOBB6 He BXOltBT. 

.I!JIH H6006oTBOHHOro miTe (l_rypHPYDllero B (I6), on ,,It

11 O~OHlt8 OIIellXY0/r---	 "";"':t -l \ ---:-t -I-lt :<. p.- :l. '\ ~ ;:1 I. ) i. 
£ {ld.;. A.dl9.1+ .4.2(~).f- /l. .t. ~ ; .J IfI, (6' tr(9 

(17) 
(/0 

j (d.;lP- /I1j (~) / .,- JAJ (&) lot (.1.~ do;) !A/f(&) 0, 
1:9

0 
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EcnB	 Hec06cTBeHHH! HHTerpan B npaBOft qaCTH HepaBeHOTBa (17) CyMMHpYH (23) H (24) C yqeToM aB~OHHHX ypaBHeHBft (4), 
c~ecTByeT H CXO~TCg, TO, B CH~ HeOTpH~TenbHOCTH nO~HTerpaxb

n~ 

!WX~, C~eCTBYD'l' B CXO,wrrc.H Hec06cTBeHHHe BHTerpaJIH 

= !J = f /4((;))/ tl&) (18) 

6bex:::> 

I ~ == [/A;l.(f9)//fI,	 (19) 

Po 

j~ = SlAv (B)!d&,	 (20) 

6b 
TaRBY oopaaox, ecaa 1·c 00 , ~= I, 2. 4, TO ~OCTa-

TOtUIOe YCJIOBBe YOTOft'llJBOCTi (I6) aaBe~OMO BHnOJIlljIeTc.H. 

3.2.	 HeOTpHn8Te~HOCTb H KOHe~OCTb sHeprxa u3~~eft 

OBOTeMN. oymecTBoB8BBe ee paBHoBecBoro COCTORHRR 

B 6eoRoHe~Ho y~eHHoN 6~eM 

ITOKaaeM OHaqana. ~TO us YCJIOB~ HeoTp~Te~HOCTH H KOHe~

HOOTH SHepI'IIB DHTeKaeT oxoJPDlOCTJ, HHTerpaJIoB h H j~ . 'ueftoT

DHT6JIb HO, q,ynKUHB 4j (&) H 4'1 (el)IDlJIRIl'rCH COOTBeTCTlleHHO \010 

JlOM <I>oTOHOB .Il pa60'lON 06'LeM6 H 'DICJION B036~eBH1lX 8TOMOB. OIlB 

()npe~eJIR:lY1' llH OPI'Ul OJlOTeMU, ITOllTOUY 

4~ (e ) L:.. 0<:.> ,	 (21) 

? == 4,( (eY ) -<:: "'0 
(22) 

Jf,1ut ,!Ulyx JlI)(jIlX MOMOIITlD npzaeaenaoro BpeMeHH 6i;t :;;> 

MOllllO OaImOUTL t9,z 

4.~ (8~ ) - 11,1 (~{ )=- r A:(N)rll9, (23) 
~1 & 

,:t • 

It( (~ ) - AIf (~1 ) = J AI, (&)tl &	 (24) 
~( 

•
 

t9z 
S(Aj. (t9) +~ 4'f re»!&= Ai (q) -4I>lJ+4"b{)-AP;;.} (25) 

.91. 
IIyOT~ npe~eJIH 4..i ({)) 11 At! ~) npH f} - 00 cYlIleCTllYD'l'. , aTo OaHaqaeT. ~TO OTKpYTaH CBCTeYB H3~8TaneR no HCTe~eHHB 6ec

KOHe~o 60nbmoro BpeMeHB nepelneT B paBHOBeCBoe COCTOHBBe. Tor~8 

B CKAY HepaBeHcTB (21) 11 (22) HUeeN 

f 
e-e 

(JA.dB)/+oI.3!AJf(&) ))clt9 JA1(@,, ) )+ jA1 ("01+ L-

Cfo	 (26) 
+ IAIf(a)! + },4J( (=J \ L (?O . 

OTcll,lt8 CP8SY CJIe.rcreT, ~TO Bec06cTBeHHHe HHTerpaJIH I.i H j y 

OY\lleCTBYD'l' H c.x0.wrrca : 

""" 7 == f I4j (&) Idr9 L: 
0Cl ,	 (27)- i 

Cfo 
00 

00	 (28)j 4 =- f /4 J{ (C9)! /&
6'0 

3.3.	 KOHe~ocTb KH'1'llHOHBHOOTH B3 J!Y' IOII JlJI IIJ1K nOrJIOIIIOIIBJI 

IIepefmelol TenepJ. It Ol.{eHKO BUTOrpt.Llll1 i~ . 3aMeTnl, '1'1'0 B 

awry nepsoro HS SSOJIDl tH01II1WC Ylll1DllolUlft (4) onpoaonna no 1I0llQDOliOTlIO 

/112 (0)/ ~ }Ai (&) / -I- I ~{ (&)I	 (29) 

Jf,aJIee 6y,neM pIl3J1H 'I UTJ, ,IUIll 0J1Y'"U1 . TIolmull - MOIIOTOIllI OO nOHMn 

TOTBqOCKOe nonenouae 110M. nYOTI. oyutOO'r DYUT Tlmo! "UNOUT II PllM 9UK 

/ - ~) • 'ITO na 1I0JIYOOH 1&;~) (1/yllIt L\HJI 4.( (r9) JlI lJUIOT all 

MOli OTOHHOft. 3Tn (1JyJ1I1IJ,HJ1 TU!tlI O u o np o pn n n o Jtm(lllO polIJUt Jly eMll II OHJIY 

TOOp OMIJ OYlllOOTIIOlll1l1HJI H OJUlIIOTII OlI lI OOTll ! U! . 1I00T OMY 11:.1 OXOJU!MOOTll 

Ij 



HH'l'erpaJIa l. B (27) CJIe.nyeT, "ITO 4.1 fa) - MOHOTOHHO aeaoapac

Taonan WHHItWl, TaKBJI, "ITO 
00 

1/=- J /4: (iY)Jcle ~ = .	 (30) 
--1 &0 

- -	 - /
Tor~a HBTerpaJI -4. ~ )1 + Jj CYlIleCTByeT H CXO.!nf'l'CSl. TaRHM 

06paSOM, ecnE nOJIe aCKMITTOTHtIeCRH MOHOTOBHO, TO BB~ (27), (28) 

H (30) BunanHSleTCSl YCJIOBHe (16). CJIe~oBaTeJIbHO, B STOM CnytIae YC

TOAtrHBOCTh peXHMa H3JIYtIeHHSl BnOJIBe onpe~eJISleTCSl He O T~TeJIbHOCT bD 

H ROHeqaOCThD 3HeprHH CHOTeMU. 

PaCCMOTpKM ~yroa BOSMOKHH! cJIYtIaA - OC~TopHoe 8CHYUTOTH

qeCHOe nOBe~eHHe noJISl, Ko r~8 ~CJIO ~TOHOB oCUH~pyeT co BpeYeHeu. 

IlyOTh ~ , &,t . . • - nOCJIe~OBaTeJIbHOCTh HSO.lll!pOBaHHHX 

9ROTpeyYlolO:a <lJyHKUHl'I A.1 (6)) aa nOJIyOCH [00 , (0 ) . EClJ[II 3'1'8 

DOCJIe~OB8TeJIhHOOTb orpaHHtIeH8, TO paCCMOTpeHHe C:aO.!nfTOSl R nnytI8D 

aCHwuTO'l'HtIeCRH NOHOTOHHOro nOBe~eHHSl nana. ~eACTBHTeJIbHO, ~OCT8-

TOqaO paOOYaTPHB8Tb 9 BO~ noJISl Ra :apeMeHax, 60JIbWHX, "leN Bepx

HSlSl rp8Hln~ DOOJIe~01l8TeJIbH OCTE: {~. f . 
IJyCTb BOSpaOTlWlI\8Sl nOCJIe~OB8TeJIbHOCTb [~. JBe orpal:UltI9H8 . 

PnOCYOTpHY oJIe~~A ODpe~eJIeHHUA HRTerPaJI: 
&/;'1 I?-. &,.' 

- J I( hl ) =	 f /A.JfJ)!JB=z: f IA~ (&) lei19 . ( 31) 
61() (; 1. 6l.....:i 

COr JI80HO TOOpOMO 0 opO~l eM 

In • 

£- 1/ 

0 71 ) = . : IAj (e:) ) { &(' - ~~ ) ) (32) 
/~ ..! 9 /. (/1( 4 ~' . 

t -, f r 

06 0IJ IlO'lHll D,. · / 1/, I Ii ~ f@) / ,r~o & 7(J( ~J , tJ,.L . 

10 

Tor~8 

LII 
(In ) L t}l (e;;-- &{'i ) .	 (33) 

/=1
lloTpe6yeM, ~06u , H8tIHHaSl C BeROToporo ( , :aunOJIBSlJIOCb 

HepaBeHCTBO L9; 

A' ~ 11 ~ (f)= J1 [ 43- ({))d& 
(34)~- -~:'.i ~~j 

r~e M - npOH3BOJIbH8Sl ROHCT8BT8, He 38BHCJD\l8Sl 0'1' ( ,a Aj vJ
cpanaee 8H8tIeBHe WHRUHH A1. (61 ) H8 HHTepBaJIe J {X. a I(-.1., f 

Tor~a CXo.ItRlltHlCSl B CHJIy (27) HBTeI'paJI
 
e-> eli ~_


L= Z f 4.1(&)/&=?- A~ !f) (~- -~--.1. ) (35)
1=3. Q. (=1

t-J 

SlBJISleTCSl pR.,IlOM, MaJtOpBPYD1lHM pR.,Il 
00 

- I{ _ - It; ) ')1 / . * };; )1 = efl17 },1 ( 1Jz = ~ .4i fBi) (~ -~:.J . (36)
1 

177 - e-o rd 

CAe~OBaTeJIbHO, B OJLJJY OXO~O(lTH Ij H yanoBllJi (34). oy
II ' 

11180TByeT H OXO.!nfTOSl HHTor po..rl L ,u '1'1:1 O~O OTDYOT H UXO~T -

Cs.! KHTerplU 
c:><:> 

- II
j~ ~ rI A~{&) Jtlt9 ( 37 ) 

Bo 
'ITO Jl Tpe60B8JI0<:L nOItOOOTL. Tor M OOl(IIJUIJlTOp JIUI p OUIl II0JlY'l0JOlJI 

18TOSl yOToltIXBNM. 

4. CT8J:t10HllPIlW8 p o rnollll li II 6J1~IYVIUn\,1ll 0JllI/. 8 ()Dol oTDfl 

CTlUIlOHllI1JlU8 IlOIiOIlJlJI dYAO" 1I0lUlTL 1VUI IIOXOAIIOI 0II0T OMII (I), 

8 11111101111HOI 1I0 UOOpU)tOTDI'IIlIIO n TOIllIII1I n. 'IOOIUIX n OJIII' J. Il . nIl. 
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RKB8R HY~ npOR5BO~e H nOMe~afl KOMnOHeHTH CTa~oHapHoro peme-

HHR BOnHBCTO! ~epTO!, nO~aeM COOTHOmeHHR 

"-' 1.	 ""'p -	 12 , (38)c 
'"'

k '1;;17 17: 
(39)7" 

"-' 

J:= 7Z IZ [ - 2 7;017 !Z - IV f . (40)
T 

ITOAaraH, ~o BCe KOHCTaHTH PanaRC~ OT~HH OT HYAR H 

KOHe~H, SaMe~aeN, ~TO B CH~ (38) - (40) npH ~ = n peanBsyeT

on TpKBHaAbHOe pemeHHe. HeTpHBHaAbHHe cT~oHapHHe pemeHBR BOS

MOXHH ~b npH ~~ O. Tor~8, 1I0ADSyROb BTOpYM ypaBHeHHeM CHCTeMY 

(I)	 H OOOTHOmeHBffMH (38) - (40), lIonyqHM 

""'
Iz == .es L:. 0 ,	 (41)

fi:;. 

r~o 060sH8~eHo 

0,_ ~ !- ( -.1- - I L )+ 1- /, /+ /i/7i + _(/.elL )F" :V 7" T: T 2 ( / V ~ C " 2	 0 t' 

-+- ,2 7J. 7;or/fi :< :: r 2 C;-2 
a 

'"' 
O,IUI6KO n JlMJlOTrul 'UICJIOM 4>oTOHOB H He woxeT ~UT1> OTpULtB-

TOJIhHl-lM. CJlO,nOIlUTOJIbIlO, 11t1'1'PUIHlaJlbHoe CTSUBOHapHOO peWOHHU, onpe

J~UJInOMO B <llOpWyJUlMH (3U) - (41), HB JlBJI.IIeTCJl flJiiSIJlIOCKHM. 

TUIGtM OOpnlJOM, opo,nH OTIIl'(HOIl8PHbIX pewe~ qmuH'ItloIGtI OMU OJl 
~ '-..... ""'- ""'

HMOOT JlBm!> TpHDHl1JI hIlOO: II - F - /.: .- /c: -= 0 . J'ro pOmOIlDtl , 

OOTOOTDOIIIIO, 11 0 oo.nopll1l 'r TO 'IO Il oH<lJy'pKa ltillt . 0HO YllO}lJIOTllOpnoT yo

JlOIIHIl (12), 1l00TOMY D ouny :ntc liOIlOIlUH8JlLHolt yOTOlt'IHllooTH 

rz 

yCTOIttmBHU fI>oKYCOM. CTa~oHapHHe peaesaa CHCTeMli YPaBHOHH! (I) 

He conepsae elq,ypRattiIl, OTBe'UmItI!X KaRllM-JIlJelo qg3neCIGtM cHrya

II;WIM. ~3neCKaJI caceesa, OnHCHlIaeMaJI T8KHMH YpaBHeHHRMII, He 

YOZeT HCIIbITHBaTb HepaBHOBecHHI iIJaSOBH! nepexo.n. Booelll\e rOBOPR, 

nOKaTHe iIJaSOBOro nepexo~, Ral< paBHOBeCHoro, TaK H HepaBHOBec

aoro , npennozaraer aazasae , no KpaftHeA Mepe, ~yx !Pa3, KOTOpHM 

COOT~eTCTBYDT CTanHOHapHHe COCTORHKR C pa3~olt CHMMOTpHe! /13/. 

RaK nORaSaHO BHme, B sa.na~e 0 CBepxB3~TeADHolt reHepaqKa cY

!lIecTByeT TOJibRO O.nHO ~sxqecRoe cT~oHapHoe COCToRHHe. BMecTe 

C TeM napaaa tP,yHKnIDI ROppeJIRnHjl .nHnoJleA B pa31WX ysJIaX 1It) - k (r) 
B uponecce CBepxBS~TeJ1bHOI reHepa~ MeHReTCK, ~OCTHraR MaK

OHMaJIDHOrO SHa'leHHR npa f = 72) (i n - BpSMH 3 aIJ.0PlKRl1 I1MllYJlbca / 6/ . 

TaRoe nOB S~SHl1 e napHoA ~ COOTBeTcTByeT HaJIRqRD B CHC-

TeMe ynopR.nO'leHBR, peanB3~eroCK , O~SKO, Ha BeCbMS MaJIHX Bpe

ueH8X. TaKHM oelpasoM, B upoelJleue CBepxHs~e lWR CJIo.nyeT rOBopHTb 

o ~8MH'IeCROM .naADHeU nop~e, a He 0 HepSBHOBeCHOM !PaSOBOM 

nepexo.ne. 

5. KOIAleHTapH:!1 

ITepo'IHCJIlIIoII Ollie pas <ll!3B'IOOKH8 YOJIOIIHJI, IIM oaOllllhiO ItO p/l00MOT

penuse snecs peaeuaa , 

YCJ10Blffi (21) H ( odOOnO'lHllum o'1'60p powOlUl lt 0 Ico Il0 ' U10 .l! 

it lIooTpHIl8TeJIbHOA 9/1op:ruol. 

IIpe.nnOJIoJ:eIlHo 0 0YJIIOOTDODllIIHH 1J1'0JlOJlOD I IJY1I1C1 ~A A( 11" (t9) 
IJI IH t9 .... 00 OOTh 1IPOOTO ICOIiOTOT0I1.HJl O'IOIlH,ltIlO l 'O rllll tlH 'IOOKOI'O KTIl 

o 1J ll110XOJlU OTICImTolt OHOTOUU, 0I11l 0liDl.I UMo lt yplll lllOIllI./IMH DHO

11 001100 OOOTOHIIHO 11 0 HOTO'IOIIHH 6UOIIOIIO'III 0 dOJII,1/l0I'O DPOMI I!. , . 



YcnoBHe (34), KaR ~erRO ~eTh, eCTh npOCTO ycnoBHe ROHe~

HOCTH Ha~aeMO! Be~HH - HHTeHCHBHOCTH Hs~eHHH HnH nor~o~e

HRH. BHClopON ROHCTaHTH MMOaRO oClecneqzTL ~OCTHMeHHe ~ol Hanepe~ 

3~aHHO! Be~ HHTeHCHBROC\~, T.e. ~SHqeCRaR O~HOCTh He Te

pReTClI. 

TaKHM OClpaSOM, MIl nOTpeCloBaxH npH paCCMOTpeHHH BHnO~eHKR 

JlHllIL C8MIlX HeoClxo,ltHMW( qmsHqeCKBX ycnomrlt. ECJIH 13TH ycnOBwt BH

nOJ1ReRH, TO pelmM HS~eHHR rrpenaapareasao HRllepTHpoBaHRoI CHC

TeNH ,ltByxypOBHeBHX aTONOB RBnReTClI YCTO~. B TaRol CHCTeMe 

HHRor~a He BOSHHKaeT xaoca - 8RcnOHeH~~Hol HeycTO~~BOCTH/14/, 

Cl~ee Toro, He c~ecTByeT H noporOBHX 3Ha~eHHl Ha~hHoA 

HHBepCKH Hace~eHHOCTH ~ qu~ H3~aTe~ea. aTO - CTpOrH! pe

BY~LTaT ~ paCCMOTpeHHO! CHOTeNH (I). 

Pe3Y~hTaT paB~e~ 4 nORaSHBaeT, ~TO B paMKaX CHCTeMH (I) 

CBepxHs~eHHe He RnnReTClI HepaBHOBeCRHM qaSOBHM nepeXO~OM H He 

NoaeT cnyEHTL np~epOM CHOTOMH 0 08M00praHHs~e!. rrpOTHBOno~o.

HaR TpaKTOBKa 1151 OTOro ~eHHR OOHOBaRa Ha aHaxHse ypaBHeRHR 

2-ro no~, KOTopoe npe~CTasnReTClI HaM MeHee oCl~, He.e~ 

OHOTeMa (I), nonoaenaan B OCHOBy aaasro aaanraa, 

B SaKJlll~ eHH O IlliMeTHM, lJTO acxonase nepeueuaae II , I?, /:/ 
:If I( He n03DO./1SlJ)'l' DOOUOJ1l>80BaTLCR DpmilO aHepreTHqe CKl4M oncoooo.. 

JlOOTpOelUUI 4JylIK1~. JlallYHOBa W1R: HOOJle~OBaHRJI pemoHHft YP/lDIIOID 

(I) na YOToA'OIDOOTI>, llOOKOJI.bKY BHeprHR CHCTeMH JDlHeAHI1 110 DTHN 

nOpONOHRHM 1161. 
ADTOpll ClJlIll'll.llUPJIII II. B.lilt.JtKOBY sa o6o~eHHe HOKOTOpUX MOTe 

TH'lf:e cKlII.J: a ononro n pa ClOTI.t. 
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