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I. B~ 

I.I, lleml pB60TH H TepMHHO~OrHft 

BepOBTHO, 8~HOTB8HHHM ~OCTOBBpHYM nyTeM ~ BHHCHeHHH 06n8CTH 

npHNeHHMOOTH ~HaMBqecROft MO~e~ RB~eTCn ee RaqecTBeHHOe HCC~e~OBB• 

HHe. B OBMOM ~e~e, 06HqHo ~KBMHqeoRHe MO~e~ OO~epza~ O~H H~ HeO

R~RO DBp8MeTpOB 0 BBpHBUHH ROTOpHX B 88~8HHOft o6~8CTH HSMeHeKHH npo
HSBO~TOH BMeCTe 0 BBpHB~el HaqanbHHX Y~OBHft. qzc~eHHOe MO~e~pOB8-

HB8, T.e. qzcneuuoe pemeHHe sanaqa KomH, ~aeT pesy~TSTH ~ c~eTHoro 
H860pe SHBqeHHI napaMeTpOB H HB~HHX YC~OBHft, XOTH HSBeCTHO, qTo 

R8~6CTB8HHO BHH8 pemBHBH MOryT, H8DpHMep, HM8TD H8~8~HH8 yc~OBHR H8 

MHOHeOTBe MepH HY~b ope~ MHOHeCTBB BOSMOHHHX Haqa~HYX y~OBHA. B 

TBROft CBTya~ npB ~CRpeTHOM nepe6ope Kaqa~bHHX SHaqeHBA RBqecTBeHHO 

HH08 pem8HH8 MOZ8T H He UODSCT& B none 3P8HBH HCCR8~0B8TBRR. 

llpocTeftmHM npzMepoM, HArnDcTpHpyD~M STO YTBep~eHHe, ~TOR 

TO~KB p8BHOB8CBH M8RTHBR8. HH&HRH TO~Ka D0~8C8 RBnH8TCH 8~CTBBHHOft 

YCTOftqHBOft TO~Oft p8BHOBeCBH, 8 BepxHHH - e~CTBBHHOft HeycTOftqHBoft 

TOqROft p8BHOBeOHH. 

BMeCT8 C TOM npu R8~6CTB8HHOM HCCne~OBBHBH B80DM8 zenaTen&HO, 

qT06H TBROe HCC~e~OBBKHe npOBO~~OCb CTpOro. llpH6~H8KHOe B RBROM

~60 CMH~e RaqeOTB8HHOe HCC~e~OBBHHe ~HBMBqecKoft MO~e~, 6y~ TO 

BC~8~0BBHB8 ypaBH8HHI, "annpORCKMHpymmHX" HCXO~HH8, HnH HccnenOB8HH8 

pemeHHA, DO~BHHHX DO TeOpHH BOSMYmBHBft, MOH8T ~Tb HHyD KaqecTBeKKyD 

RBPTBHy, Heae~ CTporoe B npeBH~HOe peCCMOTpeHHe. llpHMepOM MOHBT ~

ZBTb pa6oTa I , B ROTopoA 6H~o cTporo noKasauo, qTo Bee pemeHHH o~KoA 
~HBMHqeOROft MO~e~ / 2/, 4MsHqeoKH OOOTBeTCTByD~e CB9pXHa~eHHD 0 HB

~CH ycTO~ 8CHMDTOT~8CKH, XOTH HCGn8~0BBHB6 yp8BH8HHA, Oq&

TBBmBXCH DPH~KHeM K HCXO~, D0,88HB8~0 H~que HeyoToftqHBHX pe

meKHA, ~~mBX 4MszqecKHft CMH~ 72-4 • B STOM npHMepe CT~Oroe BCC~e
~OBBHHe /l/ DOR88~0, qTO "cHepXHS~Te~bHOrO nopors• f 3o4/ He oymecT

ByeT. 

B ~KRoft pe60Te 6y~eT CTporo peOCMOTpeHB O~HB HS mHpOKOHSB80THHX 

B RBBHTOBOft OnTBKe ~aMHqecRHX MO~e~eft O~HOMO~OBoro ~sepe 0 ~yx

ypcBHeBHMB BS~BTe~ B HeKorepeHTHOft H8K8qROft. 3Ta MO~e~b n~eT

OH ecTeCTBBHHHM 06peaOM nyTeM ycpe~eKHH onepeTOpHHX ypaBHBHHft B npe~-
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CT8Bn8HBH B38KM0~8~CTBHH ~ O~OMO~OBOro ITOAH, B3aKM0~9lCTByDmero C 

~yxypoBHeEHMH aToMaMH, upH upocTeirneM yqeTe peAaKca~ /5/. KaqecT

Beaaoe Hccne~oBaHze CT8UROHapHHX P,8ill8H~ 3TO! ~HSMKq8CKOI MO~e~ 6H

AO upH~eHHO llPOB8~8HO XaReHOM 76/ H qpesBgqaAHo ffiHPOKO ~poBa
~OCD B ~TepaTYpe, TIOCBHm8HHOI Tip0~80CaM oaMOOpraHEBa~. 

TeM 60A88 HHTepeCHHM npe~CT8BnR8TCR TOT qaKT,qTQ H~9HHSR B/6/ 

8CID1illTOTH~8CHaff YCTOli~OCTD CT8UHOH8PHHX pemeHH! BHme nopora 

reaepaUHH ae RMeeT MSCTa rro~z npz Bcex ~axqecKHX aaa~eHBBX napaMeT
poB, BXO.umnm< B HCMS.IcyeMYXJ CHCTSM,)T 06HRHOB8HHilX ,n;H®Jep8HUH8Jl&HilX 

ypaBHeHJillt (OM. MaTeM8TgqecKJillt KOMMSHTapJillt). KaK 6y;It8T ll0Ra38HO HJill!e, 

8TH pemeHHR MOryT 6HTD ~60 TipOCTO YCTO~HMH H, C~8~0B8T8~HO, Heyc

T01ttmBHMn np111 yqeTe BHeiDHeii CJIY"la:ibiOI c:wm, JIH6o·, -qTo em.e 6o.rree aeoD

~aaao, 3RCITOH8~aHDHO H8YCTO~HMH B H8KOTOpOI o6~CTH aaa-qeHBI 
uapaMeTpoB BHme uopora reaepSnHH. 

ITOHCHRM T8KX8 T8PMHHO~Or.mD. O~HOI H3 OC068HHOCTel paccMaTpHBae

MO:M: .1lHHaMH"lBCKOit MO.zteJm .ftBJISie"lc.R: TO, tiTO HBKOTOpHe ee CTamJOHapBHe 

pemeHHR He ~OnyCKaDT HCM8~0B8HHR YCTQiqHBOCTH UO AHS8A80MY npH~

HHIO. lioMe.n;Hee 06YMOM8HO TeM, qTQ MaTplll\8 AHBeboi\ qacTH .n;HHHOit 

CHCTeMH BHpaXeHa, T.e. ee ~eTepMHH8HT paBeH ay~. C~e~OB8T8~HO, cpe

.n;H Kopaen xapaRTepHcTnqecKoro ypaBHeHHR STOlt MaTp~ eCT» ayAeBHe. B 
T80pHR YCTO~OCTH T8KSH CH~ H83HB88TCH RpHT~eCRBM ~aeM, 

eCAH cpe~ ~eayAeBHX Ropaeit HeT Ropaea c uoAoZBTexoaoit ~eitcTBHTexoaoit 

qacT»l!l 17-91. 
~8H~8CK08 06c~eHH8 IT0~6HHHX CTpOrRX pesy~T8TOB ~8HO B KOH

ue HBCT0Rru8ft pa60TH. 

L2. HcxoJIHa.R: IDIHru.nrqecRaSI MOlleJID 

CJ!CT8M8 06!lRJIOB8HHilX .n;H®JepeBUHBX&HHX ypaBHeHJillt, OUHCIIBal!llllHX 

O~OMO~OBHtt ~38P, C H6ROrep6HTHOa H8Ra~oa,MOX8T 6HTb 38TIKCBH8 B cxe

,IJ,yl!lll18M B~e /5,67: 

~* = - <et'-jf +t.fd~ 
t = - -:et' _; i.fd) 
r!.*=- o.x.* -.rf~'*~ 
d = - 0 oC + if_~:!, 
j = -Vd?jf -r J.t~ (dif..Sot*.). 

(I) 

B STHX ypaBBSHHJtl< c1f H ~ - cpe~e OT OllepaTOPOB pol!l',lleHHR H 

yHHqrozeHHR (jloTOHOB, a d-!f H d. - cpe~e OT Ol!epaTopoB uepexo.n;H c 

HHEHero ypOBHR H8 BepxHHit R o6paTHO. QrrepaTOpH 6epYTCR B upe~CTaMe

HHH BSaHMO~eitCTBHR. IlepeMSHBaR ;1 eon npOCTO paSHOCTb ~Ma BOS6yli!-
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)laHHiiX 11 H9B086YJI\119HIIHX I13JIY'IBT9JI9ll. N - 06IQ99 'lliCJIO 113JIY'ffiT9JI9ll, 
:l)Q - CKOpOCT:O peJiaRCa.Il;IHi IIOJIH 38 Cl!GT HSJIY'I9HM, "'( > 0 - CKOpOCTh IIO
II9p9'U!Olt peJiaKC811Ji!11 1!3JIY'IBT9.119l!. T > 0 - Bp9Mi! IlpO)IOJihHOli p9.11aKC8IUH1 
HSJIY'ffiTSJIGii, CJ > 0 - ROHCTaHTB B3BHMO,IJ.9HCTBID3: 110Jm H H3JIY't!8T9JI9:it. o£,0 -
HHTSHCE:BHocTH aaxaq:[O!, RBJIHDmaaCJI 6iUPYPRailHOHHHM napa.MeTpoM. 

B rrpeBoll 'ffiCTH ypa:saellllll (I) Mo.'lteT \PIU'Y];lHpoBaTh CJJY"BIIHO SBBI'!Ci!
maa OT BpeMeHH CnnB. Ee BnHSHKe HS YCTQiqzBOCTh CTBilHOHBpHHX pemeHH~ 
BHme nopora reaepauHB 6~eT o6c~eao B MBTSMBTxqecKoM H ~sH~ecROM 
ROMMSHTBPH.SX. 

I.3. l!sB8CTBH8 npH6.JJ:ImeHBH8 pesym.TaTH / 6/ 

YPaBaeBXH (I) 6RHH peooMOTPSHH XaKeHOM (pas)le~ 8.4 KHnrH 161) 
CJie.It,YJJtUHM o6pasoM. ECJm npBHBM8T:& Bo BimMalme TOJ:I:&Ko WDPMYJIH, TO MOE
so B~9Th, 't£TO CBS~ 6anm OT06paHH CTBUROHapHHe pemeHHH. ne!CTBH
TSJILHO, ypeBHeHHe (8.I3) B / 6/ 08HB'ffi8T, ~0 e~ H, 0~8i10~~T8JILHO, 

ot BSI!TH H8 8aBI'!Ci!IQI1MH OT BpeMeHH, a ypeBHSHHe (8.I7) B / 6/ 08Ha
lffi.8T, liTO OT BpeMeHH H8 38BBCBT B9JllftmH8 $ , 8 CJie,:n;OBBTSJihHO, B 
0~ YPaBHSHKH (8.I3) H Be~ 6' • EnH P900MOTP8HI'Ii! BpeMeHHOl! 
BB~ OROHO CTauHOBBpHHX pemeHBI npaBaH ~CTh CTpororo COOTHOWSHHH 
M8lEJ!Y OTB!liiOHapHHMH 8HB'l8HI!JOOI ,$ H tr-r-g , Ilp8)10TaBJIJ!lDIQ9H OYMMY reo
M9TpH'I9CROft nporpeCCHH, 6Hna 3BM9H6H8 0~0~ ~yx ee nepBHX ~€HOB. 
ll~OOh ypaBHeHHe 1'!8B80THOrO B~ /6 

(2) 

RM8D~ee, B 38BHOHMOCTR OT 3H8ROB KO~eHTOB, ~ ~eiCTBHTe~HOrO 8 
iiB9 H860pe CTB!liiOHBPHHX pemellllli. IIMSHHO, 8CJIH /.-"' 2":t""/A/'ji'.i! , TO 
cymecTByeT o~o To~xo HY~eBoe cT~oaapHoe pemeHHe, ~eecH acEM
nTOTKqecKK yCTO~HM. 0~8KO r~Baaft HHTepec npe~CT~eT CT8UHOHap
H08 pemeHHe BHil!e nopora reaepe!llll'l, Kor~~a <i, ;. a{,~ e>ei( / #Q :1. • B aToM 
OJIY'ffie, KaK opasy B~O 1!8 (2), IIM88TCH )IDa HSHy~eBHX OT8!liiOHapHHX 
pemeHHH, ROTOpHe ~Off 8CHMTITOTH~8CRH YCTO~,H Hy~eBOe peme
HH8, ROTOpoe RB~eTCH 3KCITOHeH~~HO HeYCTO~. EHn8 npHBe~eHa 
~ ~uyHOBa, XOpOmO 1'18B80TH8i! ~ YPaBHSHHH (2) (ypaBHSHHe (8.23) 
B ' ) • 

KaK 6y~eT ITOK838HO HHZe, H8CMOTpH H8 TO, ~TO CT8~0H8pHHe peme
HHi! YPaBHSHHl! (I) 1'1 (2) OOBII!WlDT, Ka'l80TB8HHH8 CBOI!OTB8 STBX pemellllli 
OYIQ80TB8HHO pasJIH'lBH. llOSTOMY ypaBHSHHe (2) HH B KOSI! Mepe ae MOJ<ST 
anyMHTh npHdmoEeHHeM HCXOIIHOI! IIHRBMH'!ecKoll cHcTeMH (I), a cxe)loBaTe~ 
HO, pesym.TaTH,ITOJiy'ISHHHe ~ YPaBHSHHH (2),He MOryT 6HTh I'!CfiOJihSOBa
HH ~ ~SHqSCKOro 060yz)I9HHi! /IHHBMH'leOKOA OHOTSMH (I). 
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Heo6xo~o TaK<e aTMeTHTb cne~~ee. CHcTeMY (I) Re c~e~eT 
OT0~8CTBnRT~ C OTIHCHB8IDUl8n ~838P ~H8MH~8CKOi CHCTSMO~, COCTOHmea 

H3 TpeX ypaBHSHnl~ paape~8HHHX OTHOCHT€~HO II8PBHX rrp0H3BO~ H 

paCCMOTp8HHllX B /b,IO,ll/. Jlerno Bl::I,Il;8T:&, liTO llCCJI8.IQ!8M8.fl H8MR 

CHCTeMa TIRTH o6HKROB9HHHX ~«4epeH~a~HHX ypaBHeHHft He pe~pyeTCH 
K8KHM-XR60 TO~HHM ~eo6pa30B8HH8M K CHCT8M8 Tpex ~~p8HUR~HHX 

ypaBHeHH~ /6,IO,II/, B3RTHX ~ rrpocTpaRCTB9HHO o~opo~HHX pemeHHA 
(Mo~e~ nopeaua /I3•60. IToaTaMY peay~bTaTH, rro~eHHHe ~ nocne~HeA 
CHCTSMhl, B 06Ul€M C.nyqB€ H6 ITp.V.iM8Hfli~ K CMCT8M9 (I). 

2. CTAIJ,llOHAPHJJE PEIIIEIIIII! 

~H BCCH8,Il;OB8HBH JCTO~OCTH CT~OH8pHHX pemeHKft aeo6XO~O 

38DHC8Tb CHCT8MY ypaBHSHH~ B BapH~ OKO~O 3THX CT8nROH8PHHX peme

HH~. IT03TOMY ITO~ CT8UR~P,HHe pemeH~H B HBHOM B~e. BnepBHe 3TH 

pemeHHH paccMaTpHBarrocb B I27. 

2.1. ilepexon K B8~CTBBT8~HHM nepeMSHHHM B CBCT8Ma 

ypaBHeHH! B Bapuapn&X 

KaK C TO~ apeHHH y,n;o6cTB8 ~C~eaHn, T8R H ~ Wua~eCROro 
o6c~eHHa npe,n;no~THTe~aee ,n;eacrBHTe~:&HHe nepeMSHHHe. Ha6op TSKHX 
nepeMeHHHX { t{, t>.t , o/3.. , dp_ , $'? BEO,ItHTC.fi CJl€,n;yiOI!lHM Q-qeBH,D;HHM 
npeo6pasoBaHHeM: 

(,j_ = C* +I, 
t:~~.; i (!* -t'), (3) 

ol,L= <L;;f-+d, 

dg._= t(x.*-.x:). 
CHCTeMa ypaBH9HHft (I) npHHRMaeT B~ 

~ = - """i + ..jda, 
I;.= -:l:"62 -f/4> 
.i1 z - ifol-1 -?t;,S, (4) 

;~ = - ov<" + fft';_:/, 
;; = fild:,:,s + 4 (.x.'"sp_ -v~.t>!. ). 

0603H8'1HM CT8!11'0HapHHe pemeHHH ypaBHeH~ (4) qepea { tt:, 6';,0
, 

c~;. df. s'l· BBe)(eM Bapna~ X= {x,.,x~.x:J,X,,Xs { OKMO 8THX 
CT8QHOHapHax pemeHH~ 38MeHoa nepeMeHHHX: 

X;_= t_,_ - t',,O, 

X g._= t'"- 6/, 
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YpaBHOHIIR B BapHalliiJIX I!MOID Bll.l4 

; = /,x + P{x), 
r.I!e /., - MaTP~ ~eftHo~ ~CTH ypaBHOH~ (6}: 

0 0 ~ 
- ;l'> -[/ 0 

-!{·"0 - 1) 0 
iJ 0 -0 

f/'Ll f!/ 
a P'(X)- CTO.I!6e~, CO.I!OPEa~ He~efiHHe qHeHH: 

0 

0 

(5) 

(6) 

(7) 

P{xJ:{o, o,-~x~x5, tj-Y-X~>, ;f~x,-x~x~). (8) 
MaTpB'tffiliB 3J!BMBHTI:l ,l:J.· B 061I{BM CJIY'l!BB 3BBHCJIT OT CTBinJOHapHoro 

pemeHWI fi/', ~ 0 , .L/, ;;t.,/' > :J0..f , KOTopoe onpe.IteJIR:eTCJI H3 ypaBHeiiiDi 
,. - _i_ " 
C-'.J.- ;e ei'J.,, 
tf = - ~.<.;, 

o~.:( !'-s"'- o) = o, 
iX-J(~R;rc•-•)=0, (9) 

llld - .'1° o2 / n ) "r = ~ \ (d/Y+ (dtY ~o. 

2.2. CTBDHOHapuoe pemeHHe HHZe nopora reuepaURH R ero 
aCHMDTOT,KqBCRaH ycTO~OCTb 

0CHOBHO~ ~e.I!LD .I!SHHO~ pa60TY HB.I!HOTCH HCCHO.I!OBSHHe CT~OH8pBHX 
peme~ BHme rropora rene~ 

-' 2'" ¥" 
"" = /V{l.P. , 

O.Ir;Ha.KO ,nJIH IIOJIHOTH ROpOTRO pacCMOTpHM H c.n:yqal:, KOr~ t:lo < de • HJme 
rropora rerrepa~ c~ecTBYeT TanbXO O.I!BO CT~orrapaoe pemeHHe Bll.l4a 

{ 0, 0, 0, o, ,.vtlc, §, COOTBBTCTBytJI.llee CIIOHTaHHOMY H3~erum. 
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Ilo~cTaBIIM ero B MaTPIIIlY (7) 11 o6osHa'II!M ee 'lepes /.!If>. JlerKo y6e-

.IIIITbCH, 'ITO B 01/LliJ/ /. <'- a',. cnpeB9.IV!lfBO H9p8119HCTBO 

tfe-f /.,51>= - (cea-A/d,f/:2 /LO, (IO) 

I T, 
T.e. /,if'- H9 B!ip0l!\119H8, IIOCKOJII>l<Y 

II PYxJII 
!?on 
11x11~ o II dl 

0, (II) 

TO np11M9HI!Ma T90peMa 06 YCTOA'IHBOCTII no ~HefiHo~ np1!6HI!zeHIID / 7-9/. 
Xapai<T9PJICTH'l9CK09 ypaBH9HIIe ,liJI!i MaTPil!1H "¥ IIM99T ~ 

(.~+ iJ(~Il+ (a-+<r)~ +a.~- 1!/~.f~~{=O. (I2) 

JI9I'KO B~en., 'ITO flPII -(;e-~f/4-f~Ld,Lt/,. 3TO ypaBH9HII9 

IIM99T TPJI pasJIII'IllllX OTPJIII8TeJn.HHX I<OpW!, 113 l<OTOp!IX ~ ~YKP8THO 

BHP0l!\119HH, E= tl.=- (~-<0:7' k#'.:l_A/ , TO JIM99TCH ~ pasJIII'IllllX 0T

PJIII8T9JIDHHX I<OpW!, o~ 113 I<OTOp!IX 'leTapeXI<paTao BHPO:r.Itea. 1Ip11 

d, < - (-;>!- o'f/ ltf?ll A/ IIM99TCH o~ OTPliiiSTem.HHl! I<OpeH:& II ~ 
~YKP8THO BHPO:r.Jt9RHHX RONnX9KCHO-COnp><aeHHHX KOPHH C OTPJIII8T9JIDHKMH 

~el!CTBIIT9JIDHHMH 'IHCTHMH. 

TaKRM o6pasoM, cormacao TeopeMe o6 ycToA'IHBocTII no ~el!H~ 

flPII6Jmll9HI!D pel<IIM cnOHT8HHOro 113JIY'l9HJIH, OIIIICHB89MHI! CT8IXIIOH8pHHM 

pemeHHeM { o, o, o, o, MI. ? , nPH Bcex saa'lel!IDIX t/. -<-tic_ S!BJIS{9TCH 

aCHMnToTJI'lecKH ycToi'IHHHM. 

2.3. CTarm:osapaoe oeme§ile BHme nopora resernm 

Hs YPaBHeHHll (8) B~o, 'ITO •= 
t/, > de = :le '!"' ' 

/llf?Z 
TO KpOMe paCCMOTpeHHOro B n0~3~~9 2.2 peZBMa CnOHT8HHOrO 113JIY'l9HHH 

B03M03110 CT8IXIIOH8PH09 pemeHHe C H9HY~9BHMII 3H8'l9HilliMI'l 4"' II otf' • .1\>IJI 
noMe,llllllX B~ MOli!IIO BB8CTH 9CT9CTB9JIIIYll n8paM9Tp113at(lll): 

..t/~ ,,_~o~~' 
ci/ = ciSt'n 2£ 

oL= T{.lfY-+(.xf]tL; (I3) 

0 "' -zg .._ ~Ji; 

!IOCKM:&I<Y ,liJI!i CT8IXIIOH8pHOro pemeHHH C H9l<Y~9BHMII ol/ II 6{ 0 

(I4) 
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TO H3 (9) TIOJIY'IIIM 

c:L~ 1-;r ( .va~c- ~~) .' (I5) 

TBRHM odpaaoM,cT~oaapaod pemeHHe BHme rropora reaepan»E, cooT
BeTcTBYlllllee JJaaepHOMY pel£1lMY, I'!MeeT BH.JJ; 

{ ~.<./fi12'2f>- ~d.c>o.Szg, d.C'o,Stg, dSi1?7J1 ~( {, (IS) 

r.l(e BeJ!l!'llfila ot. onpe.l(eJieHa corJJacHo (I5), a \!Baa ?:f IIBJL<ieTCll cBo-
6o.II:HHM napaMeTpoM, onpe~eJIHeJ.SM T~Ko H3 aa't!BJrDHHX yCJioBBit. 

IlOny'rHO OTM9TBM, liTO BHIIIe nopora reaepaiJ;HH, T.e. TIP:H yCJIOBRH 

tfo :>de , cTaD;Boaapaoe pemeHKe {OJ 0, 0) (J} JV{Ia j , ROTOpoe TaKJKe 
BOSMOZBO H COOTBSTCTByeT CTIOHT8HHOMY H3~8HZID, CT8HOBH~CH yme 3RCITO
HeH~8JibHO aeyCTO~HM. KaK Bll.ll;HO H3 ypaBHeHHJI (I2), O.l(KH H3 ero 
~YRP8THO BHP0~9HHHX ROpHe! B 8TOM ~e TIO~OZHTe~eH. 

3. IICC!IE,UOBAHIIE YCTOll<liiBOCTII B KPIITJ!l!ECKOM CJlY'lAE 

3.!. YpaBH9HRH B BapH8DgHX OTHOCHTeHpHO CTan!OBapHHX pemeHEt 
(I5)-(I6), COOTBeTCTByDWHX Jia3epHO~ reaepaugo . 

Tio.l(CTaBHM pemeHHl! (IS) B MBTPHTIY (7). 06osaaqmo TIOJIY"HBillyDCl! 
MBTPHTIY ~ea/ B, TI~ayl!c~ (6)-(8), 3aTIBmeM ypaBHeHHJI B BaPBSUHRX 
x~ .(x,,x.,,x,,x,,x51: 

~ = - Z'X.1 +f/ )(,_, 
X,~ - :l<';t.._ -!jX3, 
· o ,, r X3 = - )(3- 0 )(,_ + ~ d_~41zg ~>- .jX&J. Ks, 
• 'YY "'"'¥" OJ_ A· X X (I?) X,= - u "" + 7)(.1 + 1f;d.·>t12'f'Xs+f " z;, 

Xs = - ~ + f!d~o52JXtJ.- {-~Cos'ZfX,- f!"-Sitzzg x_j-
- fe"o~_ .1ihtg X, + f!X"-X"' -.,Xj_ x,. 

3ana~a COCTOBT B BCC~e~OB8HHE YCTO~OCTH Hy~eBoro pemeHHa CBC
TeMH (I7) WIB, TIO TO Ee caMoe, CTamJOH8pHOI'O pemeHIDI { ~~t;~cl.f:ol~:f]:= 
~(~d$riz'f,-¥C"o$tf1 cit'o$2f1 ,l§!z'f> ~If~! BCXO.l(KO~ CHCTeMLI (4) IIJIH 
(I). 
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3.2. JlllpOl!U!6HHOCTD MaTpml!! JIHHeliJiOJI 'IBCTII ypaBHeHIIli B 
BaQHaliHRX H ycnOBHH KpZTH~eCKOro cgvqaa 

BH'll!CJIHM ,IteTepMHHaHT MaTPIIIlH L lb' JIHHel!Holl '!aCTH CIICTeM!i (I7). 
lloc.rre IIpOCTHX, HO IIpO,ItOJL'Il!T8JI&HllX BH'tJHCJierurli IIOJiyqHM, liTO npH BCeX 

3H8'16HIDlX £, /(, 1, 1/T II Jl/ 
,1,. t leas- '=' 0. (IS) 

PaBeHCTBO (IS) OTpaEaeT B8~Hellmyro OC06eHHOCTb CT~OH8pHOro pe
meHIIH (I6) paccMaTpHBaeMol! ,lliiHaMII'IecKol! CIICTeMH (4) KnB (I). OHo os
Ha'tlaeT, 'I!TO cpe,llM xapaRTepHCTlftieCKHX tmceJI Ma.Tpmn.t L rh-1 ecT:& XOTH 

Oa o.n;Ho eyJieBoe. Tor.zta eCJm cpe,ItH aeayJieBHX xapaKTepncTnecrutX llll
ceJI MaTPHnY Ls~$ 8CT:& XOTH 6H 0~0 C IIOJIO~T8JI&HO~ ,IteiCTBBT8JI&HO~ 
'tffi.CT:&IO, TO HYJI8B08 peiilemre CHCT8MH (I7), IIJIH, '~!TO TO &e CaMOS , 

CT8qoOHapHOe pemeHIIe (I6) IICXO,ItHOJI CIICTeMH (4) IIJIH (I),,onycKaeT 
HCcme,ItOBaHIIe YCTOJi'lliBOCTII no JIHHeJIHOMy npH~XeHmO /?-~ II HBH&6TCH 
3KCIIOH8HnaaR»HO H8YCTO~. 

EcHH xe cpe,llll HeHy~eBHX xapaKTepiiCTR'!eCKHX 'll!Ce~ M8TPIIIlH l~P~ 
BeT TSROBHX C IIOJIOEHT8JI&HOft ,It8~CTBBT8JI&HOa 'tlaCTDm, TO HyJieBoe pemeHHe 
CIICTeMH (I7) KnB pemeHIIe (I6) IICXO,ItHOJI CIICTeMH (4) IIJIH (I) He MOXeT 
6HTb IIC~e,ItOBaHO Ha YCTOJi'lliBOCTb TIO JIHHeJIHOMy npH6J!HxeHBD - peaJIHsy
eTCR KPHTH'!eCKIIli C~aJI. 

Ma IIC'IepnHBBDme paCCMOTpiiM B ,ItaHHOJI pa60Te RPIITII'!6CKHli ~JI ~ 
CIICTOMH (I7), ROr,Ita 60Th O,lliiH Hy~eBOJI RopeHb II HeHy~eEHe ROpHII C OTpii
~T~HOJI ,IteJICTBHTe~HOJI 'IBCTDD. 

Rali,IteM X8paKT6piiCTH'16CK06 ypaBH6HII6 ~ MaTPIIIlH i t'n:l , BHlD!C-

JIJiff ~e.ItYJOmllll ,It6T6PMIIH8HT: 
- (~+ "') {l 0 if G 

0 -' (M"") -$ 0 {J 

"'' -(A+~) 
z 

u~~~u} 
0 -T 0 .fdc-oftf (I9) 

tl 0 0 -~·~) !),lsi·~ 
.!} 

-g,;.s,;,~ r'! :/i-eo,{~ 
- :l" 

- ~2.t_&!.y 
~ 

- (>1--~) 

ilPHpaBHHBaJ'! HyJJl!J onpe,Ite=e~b (I9), no~e ,ItJIHTe~HHX EH'll!~eHIIll 
n~ ypaBHeHIIe 

~ "+ e_.;:~ # +-c .. .!l 3+~3.;1 2+ c. ::1 = o, (20l 
HMeDmee, RaR H c~e~oB~O O~TD B CRE,Y (IS), 0~ HY~8BOI RopeHD. 
Bxo,ItHmOe B (20) xo~eHTH paBBH 
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(2I) 

Bee Be.7lJP.IHHH Ct· IIOJIODTBJThHH, cJie.n;oBaTBJThHo, HyJieBoH KopeH:b -
B~CTBBH~H BHIIORHSHO HB06XO~Oe YCHOBHB OTpRQaTBJThHOCTH .n;e~CTBH
Te~HHX ~acTeft ReHY~eBHX Kopaeft ypaBHeRHH (20). lloTpe6yeM ~ee, 
~T06H BHllO~&HCH KPBTepB~ Payca-!YpB~a: 

'7;:~1 >0, '7i = C',_>O, 'T,?=<"_;_C'<1-C'0 C3 >0, 

T;.=e"rr;_-C't('" >o, 7;, = e,. '73 >0. 
(22) 

llpB BHll~eHBB yc~OBBft (22), T.e. llpll llO~OXOT9~HOCTH MBHOpOB 
lYPBB!lll ypaBHeHHH 

::1~+<1~3+L'a~~+c:,::1 +C"4 =o, (23) 
MaTpRna ~~aS HMeeT 0~0 HYJIBBOB C06CTB8HH08 8Ha~8HBB H ~BTHpe OT
~ OT HY~ C06CTBBHHHX 3H8~8HKA C OTp~TBJThHOi .n;eiCTBHTBJThHO! 
~CTI>JO. B aToM ~e paccMaTpBBaeMoe HY~eBoe pemeRBe cHcTeMH (I7) 
RHH EB CTauHOH8pH08 pemeHHB HCXO~Oi CHCTBMH (4) He MOEBT 6HTD HCCRB
~OB8HO Ha Y~O~OCTh no ~e~OMY npH6~eHHID - Tpe6yroTCR CTI9nl!anh
aHe MSTO~ /7-9/ • 

Bano~eHHe yc~oBHft (22) c~ecTBeHHO saBHCHT OT saaROB MBHOPOB 7; 
ll ~ , R.BJIBlOITG!IXC.fl rpOM03,II;KHMH" p8qH"OH8JIDHHMll ~ MHOI'EX IIepe-
MBHHWC: 

T;_ = 7;_ ( ,;,{,, :i", o; T, fi, /1/ ), 

r. = 7; (cl,' :J!>, a, T, .if, ,vJ. 
(24) 

Hcc~e~oBaamo ~R~ T2 :11 T3 nocBa~eaa oT~e~hHaa pa6QTa, nocRo~
Ry CHTYBIJ;WJ;, ROTOpHB B03HBK8R>T rrpH HX paaJIH'IllU:lX 3H81!BHHRX,H8CTOJIDKO 
paaH006pa3HH R HHTepeCHLI @!8H't!8Cim, liTO HB BXO,IUIT B IIpe.n;MBT HCCJIB.JlOBa
HHH .Jl8HHOi pa60TH. AHillD 0~ H8 B08MO~ ~eB BEnny ero .BaEHOCTH 
8HOHCHpOB8H B ll0~3~9Re 3.3, a ITOK8 38M9THM arre~mee. 

YMOBBH (22) BHIIO~HIOTCJl: llpl< 3Ha~e~rrapaMOTpOB, I!pHCYJIIIIX 60~
ml!HCTBX qpaRT~ecRHX ~sepoB (eM. KHHry I :11 Ta6~ I Ha c.48 c6op
HHR8 I 151). He npBBOM s~ec" rpoMosllKI!X BH'll!c~eHBft 11 TPYIUI08HMHanpye
MHX o6~ BHpaMe~ ~Ban~ r2 11 r 3 , paccMOTpHM ecTecTBeHRHe ~ 
3KcrrepHMeHTa ~acTHHe c~aH. MMeHHO, rrycTD 

.f=. = 0' ;e~ k o; (25) 
r~e K > 0 - HeKoTopoe 'li!MO. Tor~a 

10 



T'a_ = f/~N (3 -j)ci,+ ?f 3(l,K3+10k~+ HK-t-6 ), 

'T:. = O~o.:J.I/'-(2 + £ -3)tt:R+ 
3 .q f(.~ k. ~ a 

+ f/o 4 ;1/ ( -f< +fS +~~k- KR-,U3)ti, + 

+ o6 (2k~+d.bk4-r-3_gk3+MK/'+1:Ut-). 

(26) 

(27) 

l!OJIOl!O'!TeJThHOCTl> BeJili'IIll! T2 I! T3 TIP!! ti, >Cf{. = ,.,,-4W ,liJISI 60Jil>
IIrn:HcT:sa npaKTii"Iemrnx ;raaepoB, Ror.rta Q?..o( 0, O'lleBz.naa. B caMOM ;n;eJie, 
ecJill '2' 4 ;J , TO k. L. I. Tor,n;a T2 RaR Jil!HelillaH WYHRTII!H tl, noJiolii!
TeJThHa B o6;racTI! J, >d.> 0. BeJili'IIll!a T3 RaR (WHRTII!H 4, HBJIHeTCH no
~OMOM BTOpoa CT8IT€HB, ROS~eHTH ROTOporo IIpH )(~ I IIOJiomBT€~HH. 

llOSTOMy T2 KM88T ~ OTpHQaTS~HHX ROPHR H orpaHB1l€H8 CHHSy, CJIS,IJ;OBa

TeJThHO, B o6;racTI! ci, :- cl,. ,.. o WYHRTII!" T2 = T2 ( ,.;; ) noJiol!O'!Tem,aa. 
TaRI!M o6pasoM, yOJIOBI!H (22) paccMaTPI!BaeMoro 1\BMI! I<Pl!!rll'<ecxoro 

C.n:yqB.fl ,liJISI 60JThmi!HCTBa TipaRTI!'IeCKI!X .JiasepOB /I4,I5/ BHTI~CH. 

3.3. CymecTBOBSHBe rropora HaRa~ A4ff 3KCTIOH€HUHanDHO aeyc
TO~Boro peMEMB ~sepaoro MB~eBHa B paccMaTpHBBeMoft 
MOl!eJill 

HeRpHTR1l9CKHft ~ali,T.e.zor.rta ;n;efiCTBHT~Haa 1l8CTD XOTa 6H 0~0-
ro H3 KOpHell xapaxTepHCTK~ecKoro ypasaeHKR (20) rran~T~Ha,npe;n;cTaB
.JIHeT 0006~ I!HTepec. B HeRpi!TI!'IeCKOM OJIY"8e, ROTOpaft B ~HHOft pa60Te 
TIOJ!P06HO p8CCMaTpi!BaTl>C.fl He 6~eT, pemeHI!e (I6) HBJIHeTC.II 8KCTIOHeH~
aHDHO HSYCTO~. llOHCK T8RHX peEHMOB H3~8HBH B ~sepax RBXff9TCH 

ceft'Iac fiOTiyJIHpHOft Sl<CTiepRMeHTBJThHOl ~ TeOpeTI!'IeCKOft 3~qel (OM,, 
HanpHMep, fiOJ!pa3J!9JI 2.3 C60pHIIRB /IG/ II J!OTIOJIHI!Te.JIDH]D JII!TepBTJPY 
TaM Me). 0l!H8KO l!l!H l!IIHBMII'IeCKOfi CI!CTeMH (I) TBRBH 3~'<8 He CT8BH
~CD, ~To, no Beef ~ocT'~ 6~o o6ycnoBHeHo TeopeTaqecRRMK pesY~
TaTBMII (paSJ!eJI 8.4 B RHI!re f), ynOMI!HBBIIliiMHC.fl H8MII B TIOJ!paBl!el!e I.3). 

lloRaZeM, ~TO 3RCTIOH8HUH~HO HeycTO~i peZHM B3~9HHH HM89T 
MSCTO BHme nopora reHepauHK ~ Ra3epa, OTIHc&BBeMoro ~HaMKq8CROi CBC

TeMOft (I). En.fl 9TOrO ~OCT8TO'IHO fipi!BeCTH npmoep, T.e. YR838Tl> T8KOfi 
aa6op sHa'<eHHll /. >a{,, '2? , 1 , T, fl , Ill , RMeiiJillHX \Plfsi!'Iecl<llft 
CMiiCJI, I<Orl!H TIO Rpal!Heli Mepe, OJ!H8 HB (WHRTII!ft T2 )i!Jli! T3 HBJIHeTC.fl OT
pi!~TeJThROft. Tor~a B Cl!l!Y TeopeMH Payca-f,rpBI!~ !I7! cpel!ll Kopaeft 
ypaBHeHI!H (23) e.cTl> xopan c nOJiol!O'!Tem,aol! ~eftcTBI!TeJThi\Oli '!BCT:&JO, I! 
pemeHI!e (I6) CI!CTeMH (4) 8KCfiOHeH~HO HeyCTOft'II!BO / 7- 9/, l!pome BCe
ro paccMoTpen JII!Hel!Hyn no do WYHI<IliiD 7; (do) : 

Tz (</.)= 'Z(~, O',T,f, ll)d, + jJ'£, Y, T ), (28) 
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r,11e K08\Il<ImlHeHTH paBBH 

-~[a!>, o, T,f//1/) = 
(29) 

(30) 

Eo~ BsnonaaeTCH ycxoBBe 
:1> > 7)-r-;f., (31) 

TO '2(~, o, T,~, )1/) L o, H WHRI\Hf! 7;_ (d,) !IpH 

i- ("", a, '7') (32) 

CT8HOBHTCJI OTpJIIlaTeJIDHOl!. CJre,IIOB8TeJIDHO, npll YCJIOBHH (31), no Kpa:f!Hel! 
MOpe B O~CTH (32},pemeKHe (16) 6y,11eT 8KCnOH8H~HO HeyCTO~O. 
0CT8.JIOC:& y6e,ll;HT:LCH, l.ITO HaiUe pacC~HHe HM88T CMHCJI, T.e. ~,.Y Jie
ZHT B O~CTH cymecTBOBaHHH pemeHHH (16). Enff STOro He06XO,IImMO BHTIOA
HeHHe HepaBeHCTBB 

..1 >- d - :>?J (33) tr,'}D~ Uo- <j:J.N • 

qTo6H llOKa3aT:L, ~0 (33) RMeeT M8CTO, OrpaHH~MCH TIPHM8pOM. 
ilyCTh CHOB8 BHnOAHHDTCH COOTHOID8HHH (25). Tor,~~a 

..1 _ ¥"'- Ck+f'1-K~IOk3+)k'< = tt, Ck+ Pl/1 +fc?k~-t£k'<. (34) 
u,_,/'--fP.A/ k-£ ' k-.2 

BI!,Iu!o, '<TO npa K > 2 yCJioBHe (33) BHnMHeao. K npaMepy, ecJIH 
K = 3, TO <l.xl' = 603 ] 2/f/fl/1/ = 603 <i, . TaKliM o6pasOM, Mli ,IIOR888J!H 
CYt:Q8C,TBOB8HHe IIOpora 9KCIIOH6HllJilaJibHOft HeyCTO:ittmBOCTB, H6 K3BeCTHOrO 
paaee ,liAR paCCMaTpHBa8MOl! MO,IIMH, l'l no~ ITpBMepBHe O®RRI'l (3I) B 
(32) ,liAR 06MCTI'l ero Cym8CTBOBa8Jil[ l'l ero 8Ra'<9BHH. O'<eBB,IIHO, '<TO OneH
RI'l (31)-(32) MOryT 6HTD 38M8H8BH ,llpyri!MH ITOCJ!e BCCJI8,110B8HHH ~ 
T3( tfo). 

3.4. llmmeJieHBe ypa:aaemrlt B Baoompa: R Cll8ID!aJn,HOMV" Bwgy, 
"oco6e&HHI cgvqaft" KpHTHq8CKOI'O cnYq§H B ycTO~OCT:L 
Msepm oemeHBll 

HTaK, MH yze noxaaaJm, liTO Ha.JJ:KqHe y xapaKTepBcTnecxoro ypaBae
HHH (20) I<pOMe HyJieBoro '<8THpex HeayJieBHX I<OpHel! C OTpJ!Il8T8AhHHMH 
.1{8iCTB1tT8JI&HIBGI 'liaCTJIMll .smJia:eTCH llHsnecRlJ BeC!IMa B8poHTHOI CJIITf8ItH81 
,liAR npai<Tlil'lecKHX MsepoB. llocRDADHY B aToM CJIY'<Be Aasepaoe pemeHHe 
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(I6) He MO~eT 6HTh HCC~e~OB8HO H8 YCTO~BOCTb ITO ~HeiHOMY rrpH6~e
HHID, cne~eT BOCIT0~30B8TDC.fl TeOpHe~.KpHTKq8CKKX C~88B ~R YCT8HO

BRBillHXCH ~EXeHHn 1?-91. B Hamen cHTyaqon cncTeMa (I?) caa.axa noxmEB 

6HTD rrpHB8~8H8 ~ B~, KOr~a ITpOH3BO~H8R OnHOi H3 IT8peM8H~ He RM88T. 
~HeHHOH ~80TH 17- 91. He np~o~ 3~8Cb M8TO~a BH~C~8HHR ! 91, BB8~8M 
HOBJID IT8p8M8HHyD: 

llpe~o~oEHM ~a~ee, ~To 

~0-# {l, (37) 

" saMe!UlM B ypaBHeHIDD< (I?) nepeMeHIJY10 XL Ha f1 . EcJIH 6H 8f = 0, 
TO Mb1 38M8HJIJm 6H X2 Ha !/ , ,ll8:ikTBY.fl 8H8JIOI'H'IIHO ,IJ;8JIDHebeM,y (BHIIIe 

IIOpora ./.> 0, IT03TOM,y, Ra:K BH)UIO H3 II8paM8TPH38:rnm (I3), O,Il;r:i0Bp9M9HH09 

paBeHCTBO HYJOO ~tl H If/ HBB03MOlitHO), CHCTBMa (I?) TipnMeT B rrepeMeH

HilX fr, X !I, xd' X~r' X.- I Bill( 

j ~ -~/xs(~- f~"'x3- ~~"X;,), 
X2 = - ""X2 -jX3 , 

X3 =- oX3 -jJ/"x2 -!jcfr/'x5 -;xzX6-, 
~ 0" v 0 C' 
x~ = -(-;e+15)x, + ~f!+ ~ t53.x - 2> t!, x + 

[Jt'l:t q L? tff :2 t,o 3 
o (i ~o 'I ~ 0 o ~ 

+f:15;_X!i+0Xs oeCL + £4.~- 2EAx -!lX) (38) 
• -'1 o,e'l ~0 o(f3 1l"' 

><o- = - X£ - q ott ll + a r cJ_O _ c:4)x + 
T 9 tf <f" <J 1 t/ :L 

+ fj {t/ + f 64;f)x3 + [J O'i- "t.t)x~ + 

/i t?.."' '1 _& - '1 ) + f!X"-X3 -f!X•\{jf/+ tfX:~.- If tj X,. lfx,_, ' 
r~e B K03~9HT2X ~rypHpymT KOMITOHSHTU CT8nKOH8pHOro pemeHHH 
(I5)-(I6). . 

~TOdH npRM8HHT~ Teope~ o'RpHT~SCROM 0~88 C O~HHM HY~8BHM 
xapaRTepHCT~ecKHM ROpHeM ,91, Heodxo~o eme pas upeodpasoBaTD 
ypaBH8HHH (38) C TeM, ~T06H H368BHTDCR OT ~HeiHHx ITO ~ ~8HOB B 

IIpaBHX 'IBCTRX 8TKX ypaBH8Hd~ f{e IIPMBOM MSTO,:n;a H8XOJU1:9HIDI. T8KOro 

ae~eiaoro rrpeodpasoBaHHR 17- 91, BHTIHmeM ROHe~HH~ pesy~TaT. ITpeodpa
so:aaHne nteeT Bl!,Il; 
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(" = 2, 3, 4, 5, 
(39) 

(40) 

!TapaMeTpll A1 , A2 , B, ]).! 11 ])"- CJie)zylOII(iiM o6pasoM saBI!CHT oT na
paMeTpOB IICXO~Oft CIICTeMH (4) Rnll (I) II CT8ITI!OH8pHoro pellieHHH (I5)-
(I6): • :.~. 

A~~ "'-:1~ ' 
o{! .Q. 

A - - ;e.,<_ ' 
II- - ( .xf)J! 
_ _ ~ ao"o oe~"' 

f'>- #(,p+J') (,<J)"- ' 
]) = .tzo oeJ, 

1 ~+o ,,f 

(4I) 

2"3/rJl. 

!loCJie npeo6pasoBaHI!ft (35) II (39)-(4I) CIICT9M8 (I7) npi!HIIM89T BH,!{ 

i= y (y,.;,,c;~,<¢5), 

~2 = - a-c;:.l. -;J/,,> 

~3 = - o~, -_'l.S"'<~ -.;r!<s- 1?3 (y~a,<,-), 
• .,..., " 0 ( ) 
f = -{ao+~.-\~ +~~C. _ 2 6j_. + 42 

c.,.., ~ $ ~'f ~z s:t,3 
. + !/~'?,. + 21'"A'·s.:~,,;3,,;*,< .. ). 

/,,- = - $= + !fU- if~'/)<:>.+ i(~·+ f ~1)!,3 + 

+!f( 1i-5.t)~, + Zs-{f,,;~.< •. <:..,,{,). 
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He npmW,n:H 3,1l8C:& BH,Ita ®YllKUHii Y H !?1 , { = 3, 4, 5, KOTOpl:le 
JISI'RO BHlUICJ:UDOTCJI, OTMSTHM BX rJiaBHyll 0C06eRHOCT:E>: IIpB ,.;! R.. = 

~ ~~ = ,;, = ~.> = 0 8TH qiyHKill!il CT8HOBRTCJi paBHIIMH eyJID: 

Y[;;,o,o,o,o)= E'si.f,o,o)~ B,(,rAo,o,o)= 'E,(;;,o,o,o,o )=O. (43) 

B 8TOM CJIY'IBe CHCTeMa (42) .liODYCKaeT '!8CTHOe pemeHHe: 

f!= ~<!'", ,;~ ~ ~.= {"= ,;,-=0. (44) 

Cor~CHO COOTHOilleHHRM (43) ITO TepMHHO.liOrHH, rrpHHRTOi B TeOpHH 

ycTO~OCTH / 7- 9/, CHCTeMa (I7) OTHOCHTCJi K "oco6eHHOyY C~" KpH

T~8CROrO ~ C 0~ HyJieBHM ROpHBM xapaKTepBCT~SCKOro yp8BH8HHH. 
llpe 8TOM cor~CHO COOTBeTCTByDmei TeOpeMe ~OBa /7-9/ TpHBH&nD

H08 pemeHHe CHCT8Mil (I7), :wnt, 't!TO TO &e CSMOe, CTanHOH8PH08 pememe 
(I5)-(I6) HCJCO.!iHOi CHCTeM!I (4) MH (I), .llBJ!li8TCJi YCTO~, HO He 

8CHMDTOT~8CRH YCTO~BHM. Cor~CHO CHS~OTBHD H3 STO! TSOpeMH ~Oe 

HeTpeBHBXDHOe pemeHHe CHCT8MH (I7), .liOCT8TO'!HO 6nHBROe K TpHBHaxoHOyY, 

MH, 'ITO TO lite caMOe, JID6oe pemeHHe HCJCO.IiHOi CHCTeMll (4) MH (I), .I<Oc

T8TO~O 6~K08 K CTanBOHapHOMY pemeRRD, CTpeMBTCH C T8~8HB8M BpeM8HH 
R O.IiHOyY H3 pemerulll, Ollpe.I<eJiliE!MOyY HB COOTHomerulll (44). 

4. MATEMAT!f'IECID!ll KOMMEHTAP!Il! 

J!aMH He peCCMOTpeHH .liB8 .l<Pyri!X KPHTH'!eCKI!X CJIY'IBH, BOSMOlltHHX .liM 
CHCTeMH (4) MH (I). ITepBHi- STO 38.liH'l8 06 YCTO~OCTH CTBUHOHapHo

ro pemeHHH aa rropore reHePBUHH, T.e. rrpe a', ~d= ;eo/fll,V , KOr.liB 

RMeeTCJi .liB8 Hy.lieBBX KOPHH xapasTepecTH'!ecKoro ypaBHemoa (20)-(21), 
llO.CKOJrbl!Y B 8TOM CJIY'I88 C4 = 0. BTopoi - STO My'IBi, KOr.liB xapaKTepHC

TH'!eCROe ypaBHeHHe (20)-(21) RMeeT O.liHH HY.liSBOi " .liB8 '!HCTO M!IIIMliX 

ROpHH. lloMe,IOIHH CHTyaiQ!H pea.liH8y8TCH, KOr.liB 7;,(,:/o,:P, l,'T,f,AI) = 0. 
YpeBH8HHe '!8TB8pTOro ITO~ (23) MOllteT HM8Tb 0~ TO.liDKO MBHMHe KOp

HH, 8MH OHH .Ii8YKp8THO BHPOllt.li8HH. )lHCKpHMHHaHT /I7/ ypeBH8HKa (23) 
corMCHO 8HaJmTH'l8CKHM BH'IHM8llli:HM H8 KOMIIDJlT8pe rrpii H8l!Y.li8BBX rrapa

M8TpaX ~ , 1, T, Q H IV' OTmeH oT eyM, Me.I<OBaTe.!iDHO, KpeTH'!ec

KI'Ii MY'!Bi c O.liHHM HY.lieBIIM H '!e'l'HpJ>MH MliHMHMII KOPHHMII .liM pacCMoTpea

aoi CBCTSMH He BM88T MSCTS. 
,liBa Blllll8YKQ38HIIHl<; B08)10lltHIIX Kpll'l'II'I8CKI!X MY"8H Tpe6ym OC06!1X 

M8TO.liOB HCM8.liOB8HIIH 17-91, OTmH!IX OT llPHM8H8HHOrO. IT08TOMY OHH He 

BOID.liH B STY pa6QTY. 
B paccMoTpeHHOM MY'l88 Y'!ST MY'l8iaoi BHemaei CIIJlH rrpHBO.liHT R 

aeyCTOiqHBOCTB pemeBHH, llOCROHDRY TOHDRO 8CHMDTOTKqeCKSH ycTO~OCTD 

HBMSTCH .I<OCTaTO'IHHM ye.lioBHeM ycTo~ocTII pemeHHH ypaBHeHHi c rroc-
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TOHHHO ~eieTB~ BOSMJm9HR9M (eM.OeHOBHYID TBOPBMY B § 74 RHHrH jgf), 
8 HC~8~0B8HH08 pemeHHe He BB~8TCH 8CRMTITOTB~8CKH YCTO~HBHM. 

ACHMDTOT~BCRR ycTO~Oe ~sepaoe pemeane MOEHO HCKaTD TO~RO 
B RPBT~BCKOM c~ae C O~HHM HYRBBHM H ~JMH MHHMHMH KOpHHMH xapaRTS
pHCTHqeCROrO ypaBHSHHH. name 80~ T8ROB08 H H8~8TCR (8TO, llO MH8HHID 
aBTOpa, MBJIOBepO.HTHO), TO H3 yCJIOBBH T3 = 0 CJI8.IJY8T, 't!TO 8TO pememw 
peaJIIIsyeTeJI npH 9~HeTB9HHOM 3H8'19HHHH ,1, 7 a:, .UJIJI !!>m<enpOBaH!IblX 
118paM9TPOB 38M'IH (eM., I< npHMepy, (27)). 

5. qM3J!'lECRJIIl KOMMEHTAPllll 

HSBeeTHHi npH6~9HHHft pesy~TaT (Xai<eH / 6/) eoeTO&n B TOM, 
'liTO JI838PH08 H3~8Em8, OIIHCHB88M08 ClrCT8M0:0: (I), 8CHMIITOTlftl8CM yc
TOitcnmO TIPB a? ..:.....:.. ;)"" j/r. CJI8,IJ;OB8T8JihHO, BJIPI.Rl!H8M <JmyRTyaiJ;Itii, H8IJ
pi!Mep T9MTI9peTypHilX, MOJ<IIO 6HJIO npeHe6pe'II> XOTJI 6H .UJIJI ~ << lf, :J/'r, 
-qTQ QgHaqaJIQ TipBrO~OCTD MO,IJ;e~ ~ OITBC8RBH ~38POB C ,IJ;OCT8TO~HO 
eTa6~HHM>I qasoi H 8MnHHTY~Oi H3~9HHJI. 

3,IJ;ecD npoBe,IJ;eao cTporoe ncCJie,IJ;oBaHHe rrpaRTHqecRB ~ Bcex WHsn
~ecRHX 3H8~8HHA DapaMeTpOB. BHaCHRHOCD, -qTQ 8CHMnTOTB~8CKBH YCTQfiqn
BOCTD H8 HM88T M8CT8 - OBCT8Ma MOZ8T 6HTD ~60 npOCTO YCTO~O!, 
~60 SROIIOHSHnRanDHO HSYOTO~Oil. 

IlepBOS 03H8'tJ.88T, l'.fl'O OJI:y'tiBibfOii CllJIOit, T. 8. ~Tya.IJ;H.IIMK, HSJib3.R: 
rrpeae6peraTb. Y'!eT ~T~ rrpHBo~T I< HeyeToi'!HBoeTH. 3To 6y~eT 
HSYOT.Oi'tnmOOT:& tfaa.I:l H3Jzyli8HHSI '2:f , IIOOROJIDey :HMSHHO OHa B ORJfY 
(13) rrap8MeTpHSY9T eeMeieTBO pemeHHi (44), I< O~HOMY H3 ROTOpHX B 
eRHY axe~eTBMJI H3 TeOpeMH 06 yeTOi'!HBOCTR B I<p][TH'!9ei<OM ~e CTpe
MHTCSI BC.R:ROe MSJIO B08Mj'lll8HH08 pememe. 0JIS,I(OB8TSJThHO, B 8TOM OJIY"ffi,e 
MO~~ OITHCHBSeT Easep c aeyeToi'IRBoi qasoi H yeToi'IHBoa SMnHHTy~on 
HS~eHHJI. 

BTopoe osaaqaeT, 'ITO ITO Rp8iHei Mepe UpH YUXOBHH (31) ITpH ITOBH
meHBH HBTSHCRBHOCTH HaRB~ T8ROI ~aep IIepeXO~ B SRCIIOHSHnRaJI:&HO 
aeyCTo~ pemHM. CymeeTBOBSHHe rropora ai<erroHe~~aoi aeyeToi'!H
BOCTH )J)IH. ;n;aHHOil MO.D;en- WHSe HSBSCTHO He 6WIO. AHBJm3 II8pa.M8TpOB 
Ilp8KTH~SCKHX JI838POB 4 ,IS/ IIOR83HB8ST, ~TO H8H60Jiee ~06HHM o6~eR-
TOM aRcrrepHMeHTaHbHoi rrpoBepi<H rrpe~ei<SsaHHi MO~e~ npH ycnoBHH (3I) 
JIBJI.fiSTCH 002-Jiasep. 3RCII8PHMSHT, IJQ-BR;n;HMOMy-, BOSMOZE!H B Ha. .n;pyr.HX 
raaOBHX JI83epax, SCJIH ~Ha pe30H8TOpa B HHX MOKeT daT:& HSMeHeRa ,1(0 
HymHOi BB~HN. 0rMeTHM, 'ITO YCXOBHe (31) COB~aeT e 8HaHOrH'IHHM 
.UJIJI MO~anH ~ope~ (eM. COOTHOID9HMJI (I2.IQ) B /6/), 'ITO YJ<83HB8eT Ha 
R8l!SCTB8HH08 CXO,I(CTBO MO.D;8J19li B ,]48HHO.fi 06JI8CTH II8paM9TpOB. 
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M, HaRoHen, BcrroMHHM o6 aHa~orHR Me~ noporoM reHe~ B ~ase
pe n qasoBHM nepexo~oM 2-ro po~a /IB,I5/. TaKaH aHa~orHH cTpOHTCH aa 
CXO~CTBO ~KUHH ]HnyaoBa ~ ~sepHon CHCT9M& H p83~0~9HHH ~~ay ~ 
T9pMO~H8MH~€CROrO TIOT€HnH8~ B6~3H RPHTH~€CRO~ TO~. ~ ]CTO~OCTB 

~sep,oro pemeHHH ~e~eT cymecTBOBaHHe ~ 3Toro ~a. ~RUKH ~
HOBa I9/, 0~8RO He COBC9M ECHO, 6y~eT AM ee p83~0M€HH€ TIPH ManRX 
aMIIJmTy,nax IJOJI.R: HM€Tb BH.ll, 8H8JIOI'lftiHH:0: BHmeyrrOMJIHYTOMY p83JI0lt€Hl:IBJ 
]a~y. ilOSTOMY ~8HHH~ BOIIpOC 0CT89TCR OTRp&TRM ~ p8CCMOTpeHHO~ H8-

MH CHCT€MH. 

ABTop npESHaTe~eH E.IT.~OBY H IT.E.~oBy sa BHHMaHHe H ~eHHHe 
38M€'1!8IDJR • 
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