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Pa60Ta BimOJIHeHa. B Jia60piTOpHB BH'DICJIHTeJil>HOii TeXHHIOI 

H aBTOMaTH~ 06~e~HHeHHoro HHCTHTyTa anepnHX HcCJie~oBSHHI. 
Haf'!I!HI pyKOBOWeJll>: 
~ORTOp ~HSHRo-MaTeMaT~eCKHX HayK 
np~ccop EsreHHii lleTpoB~ ~oB 

~HHe onnoHeH'l'H: 

~OKTOp ~HSHKOo-MBTeMBT~eCKHX HayK, 

np~ccop, cTapud H~ 
· COTpy,!(HHK BacHJid .HRoBJieB~ ApceHHH . 

KalUJ;Jiij!;aT IPi!SHKQ-MBTeMBTH'CieCKHX 

HayK, 
CTapud uz:iy.mHft COTpy,zunrlt BHKTOP ffKoBJieB~ I'aJIKHH 

Benymee HayqHo-Hcc~e~oBaTexDCKoe yqpe~eHRe: 

HRCTHTYT TeopeT~eCROI H 8KC1lepi!MeH'l'ax&HOI ~Pi!SHKH, MocKBa 

ABTope~paT pasoCJiaH "/3 "· ~~ 1978 r. · 

3aD!HTa ~HCCepTaiUD! COCTOHTCJI "j5.. ~~ !978 r. 
B " 11 " 'CiaCOB Ha sac~a.mm Y'CieHOro COB;ra:na:pa:r0p11IH BH
'CIHCJIHTanDHOI TeXHHKH H aBTOMBTHSaiUD! OHHH, r.~6Ha, MOCKOBCKOii 

o6Jm.cTIII. 
C ~ccepTanuel MOZHO osHaKOMHT~ca B 6m6~oTeRe OHHH. 

YqeHHit ceKpeTap~ CoBeTa 

~B;J:taT ~H3:HRQ-MaTeMaT~eCKHX 

HayK T.ll.IIysmnma 

OEIUAH XAPAKTEPYICTIIKA PAEOTI:l 

AKTYMI>HOCT:O 
Bonpocu, cBH3aHHHe c pemeHHeM ne~HeHHux ypa 

Jill B COBpeMeHHOll I]H3I!Ke 60JIDWOe 3Ha'!eHHe • .I(efiCTBl'l' 

Bl'I.I(eT:o, 'ITO r.nrorne l'IHTepecnue lf!H3l'l'!ecRlle MO~e~ sr 

Hl1MH. M3Be CTHO, 'ITO CJIY'!all, KOr~a MOXHO Hallni TO'CI 

BOJII>HO pe~. lloaToMy ycnex :B pa3Bl'ITlll'l Toro llJill 11 

HanpaBJielrnJI BO MHOrOM 3aBllCHT OT Hamitrim a@)eKTHB 

~eHHoro pemeHl!SI COOTBeTCTBYromllX He~HefilnrK ypaB 

llocTpOeHl!e TaRllX MeTO~OB CYlileCTBeHHO onnpaeT 

Teopl!IO nTepaiJ,HoHHb!X npoueccoB, . B ocno:Be ItoTopoii JI 
JI.B.KaHTopoBl!'qa, Ha pasBl'ITHe A.H. TmcoHoBHM MeTo~ 
iieKoppeKTHHX sa,n;aq n na o6IeyiO Te/:l!IO pa3HOCTHHX c: 

KaK. noKa3M M.K.raBYPllH III, npl'l anamrTH'IecKo 

CXO~IMOCTll l!TepauHOHHb!X npOUeCCOB BeC:&Ma 3~1\Tl!B 
nepBOHa~:&HOe P,aCCMOTpeHl'le llX HenpepuBHUX aHMOT 

eT ~pl!MeHHT:O /I7 MeTO,IU:I/efPlll'l HeJilllieilliux ~qx»epe 
Hllii B B -npocTpaHCTBe .12 •. llpl'l aToM. npl!MeHeHHe 

. TOB it It~oii KOHKpeTHoii 3a,n;aqe · Tpe6yeT ~o11o.milrTeJJ 
HeTpl'IBl'IM:omric yc~:ii /!3/. .· 

TaR, ypanneHl'le Jioy, ~alallee B03MOXH00T:& pema'I 

peHHH B yCJioBl'!ffx cim:&Horo B3al!MO~eiicTBnsr, RB.IIffeTc 
CTOpoHHero l'I3Y'IeiDISI /I4-IG/, O,IU:laKO CBH3aHHHe C 

Rile Bonpocu n, B tiacTHOCTl'l, Bonpocu 11Pl'l~eHHorc 

OT 3aBepmeHHOCTl'l. 
O,IU:Ioii 113 npl!BJieKaTeJI:&Hb!X o6JiacTeit . coBpeMeHHC 

RBJiffeTCR 3a,IJ;a'!a 0 .BOCCTaHOBJieHlll'l anepHb!X .OM 110 l. 

HllM 113 3KC11epliMeHTOB 110 pacceSIHll!O, 06U'!HO Ha3UBal 

'!e:ii KBaHTOBOll TeOpl'll'l pacceSIHim (03P). llpii STOM,HE 

'!eHHOCT:b aHamiTII'!eCKl'IX l'ICCJie~oBa.mrli, CO~epxtallliDCCS 
6oTaX M.M.re~:o!f!~a 11 E.M.JieBHTaHa, B.A.MapqeHKo, 

l'ISBeCTHll Tpy,IU:!OCTll 11pn-nocTpoemm YCTOii'Il!Bb!X 'Il'ICJ 

~ pemeHl!SI OSP. 
AKTYM:&HllMl'l .HBJI1IIOTCR Bonpocu 11pli6JimiteHHoro ] 

Hb1X .Iti$I)epeHUl!M:OHb!X ypaBHemrli, CBH3aHHb!X C paoli( 
Jieii /I?/~ · . ·· 
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Uem,IO · paCioTu J1BJIJieTcsr, c o,IUioil cTopoH!l, ncCJie,D;onrume OOillliX norr
pocon C.'CO,ll;IlMOCTH Herrpepb1BH1IX ll ,ll;llCICpeTHUX IlpDI(CCCOB Hl>IOTOHOBCIWro 
Tima, C ,11;pyroi1 - _OdOCIIOBaHI!e B03MOJKHOCTII IIPJU.leH8llliJ1 :3Tnx MCTO,ll;OB 
rc perncmno Tpex KOHKpeTmrx @n:intJ:ecrrnx sa.natJ:: 

I) Hemmefrnasr Kpaenasr 3a,D;atJ:a MR aua.mTutJ:ecKTIX @ymw;llii, cnsr
srurnasr c YpaBHemreM Jioy; 

2) oCipaTnasr sa.natJ:a paccemlliR; 

3) Kpaenasr sa.natJ:a ,D;.im uemme.ilHoro ,D;I!(Qqx:ipcHI(Iranl,Horo yprume
. mm, oimCbiBa.Jcrnero ,D;BIDKenne sapl1lKeHH1!X tJ:acTlll( B ycKopnTeJie •. 

IIpu:3Tou, Kruc IIpaBliJio, MU cTpetmMo/1 ~o~ecTn rrpe,ll;JloJKemrnc an
ropnTMH ,ll;O KOillipeTH1!X .lJ:liCJICIIH1!X paClJ:CTOB 2 4/, 

HaytpiM HOBII3Ha . 

BnepBb!e npone,D;eHO aHaJIHTIIlJ:CCKOe UCCJIC,ll;OBaiiHe CXO,ll;IIMOC'l'II 
Hl>KrrOHOBCIOIX npOI(CCCOB. B KOHKpeTII1IX s8,n:atJ:aX I),-3), ~ORa3aHO cy-

. IIICCTBOBaillie HODOrO ICJiacca pernemrii 3a,D;~lJ:II I) , . a TaiO:Ce IIOJIYliEH!U oei-
111118, CiJIII3llli8 .K II80CiXO,ll;Hl'lillM II. ,ll;OCTaTOlJ:HIDII, YCJIOB}IJ1 JIORa.Jil>HOK CXO,ll;ll
MOCTII psr,D;a nenpepm3HHX II ,ll;llCRpeTHbiX npol(eccon Tnm1 HI>IOTOHa. IIo;ry
tJ:eHbl YCJIOl3IIJ1 HCJIOICa.Jil>HOH CXO,ll;IIMOCTII HenpepbiBHoro aHaJiora M8TO,Ila 
HI>IOTona. · 

liPaKT~~CCKM geHHOCT):, 

I) PesyJI:&TaTu ,ll;llccepTal(lrn nosnoJIRIOT nusrcmrTI> oCiiey"IO CTPYRTYPY 
pernemrii y'paB~eHHlr Jic?if, a. TaroKe YICasimaiOT TY · .IlOIIOJIIDITeJII>IJYIO wusu
tJ:eceyro IIH@Op!.!a.ll;IIIO, IWTOpM OITpe,IleJIJieT 8WIHCTBeHHOe peliieHire 3TOro 
ypanneiDisr. CocTaMennasr nporpa.MMa rrosnoJIJieT HaXO,ll;llTI> tJ:IICJienno pe
rnemm ,ll;JIJ1 ,IlOCTaTOlJ:HO 0Ci111ero BU,D;a 1\'la.Tplii( RPOCCIIHr- Cli!.IM8Tpliii II . · 
cWHRUHii oc5pesaHIIR. .· . . · 

.. 2) TfuCJieHHble .pactJ:eTu 03P c ·iioMOIIII>IO MeTo,Ila HI>mona /IB~S/ rro
Kasamr 3~KTUBHOCTi 3TOrO M8TO,Ila B OCipaTHOR 3a,D;aqe U CJiaCiyiO 3aBH-
CUMOCT.b CXO,ll;IU.IOCTU rrpol(ecca OT HatJ:aniHoro 'pnei.mr.JKeHim, . • . 
. 3) l!lrCJieHHUe pactJ:eTu paccMoTpeHHoii 16 · Kpaenoii sa.natJ:II .IlJIR 

nemmeiiHoro .Illi@iepeHI(IIani>noro ypanlieHIIR /I7/ Cimm ucrroJII>sonauu 
Ilpu npoeKTUpoBaHHri YCTPOHCTBa BbiBO,Ila U3 ceprryxOBCKOro YCKOpUTCJIJI, 

4) llpe,IlCTaBJICHHble·B ,ll;IICC8PT81UIII OCilllliC pesyJII>TaTbl 0 CXO.I\llMOCTU 
' . ~ .' -. . ' ' 

Hl>!OTOHOBCKTIX MCTO,IlOB ,ll;ami B03MOJKHOCT!> IIOJIY'll!Tl> MeHe~ orpaHHI!IITCJIL-
Hble, IIO.CpaBHCHIIIO C panee liSBCCTHHMU, YCJIOBHR.CXO,ll;UMOCTU HCKOTOPbiX 
HTeparnroHHbiX npol(eccon /I,7- 91, a·TaRXe ciumr ncrrOJII>so~ n~ nocT
IJOemm, CXO,I(miliDCCR HTeparnril B O,IUIOil: 3a,D;atJ:e Teopliii ~pa 19:-:2. , 

AIIPo6amm pa6oTu . 

Pa6oTll, IIOJIOlKeHHble B OCHOBY ,ll;IICC8PT81UIU, ,ll;OKrra,D;biBa.JIHC.b Ha . 

Me~apo,IUIOM COBCIIIaiiHli ITO nporpru.rMUpOBalJ:IIIO H MaTCMaTlilJ:CCKUM MCTO-
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.IlaM pernemm <IJnmitJ:eciCnx sa.naq (,Uycim~, I977), a TarOKe na ceMuHapax owrn. · · · · 
IIy6mma.mrn . . . 
no MaTepiianru~ ,IlliccepTamrii -onyei.Jnmo:Bano IO pa6oT .. B TO!.I .lJ:liC.'re 

B .UAII CCCP, :31WI, Tpy,Ilax coBelllaiiuii 11 B cooCilllemimc OH.HM. 
06:I>eM paCiom 

.l{uccepTai.UIJ1 COCTOIIT II3· BBC,I\CHUSI,, lJ:CTblpex rJiaB, SaiCJI!OlJ:CllliR 
II co,nepJKIIT 148 cTpaffim Marnuliollll:cnoro TeKcTa, BKJI!OlJ:M I pucynm~ 
li 3 TaCiJiliiUI, CIIIICO~ JII!Tepa:rypu; HEi.CI!HTUBatJIItHlt. IQ; Hai!MeHOBaHl!lt, 

CO)lEP"JKAIIHE PAI:iOTII 
· Bo BBe,neHIIU ,IlaeTCR ICpaTI\Oe liSJIOiKCHIIe OCHOBII1IX pesyJII>TaTOB 

,ll;llCC8PT81UIU · IIO rJiaBaM,. a TaroKe 'IIPUBO,ll;llTCR o6sop JIUTepaTypu II~ 
paCCMOTpCIIHbiM S,IlCCl> BOIIpoCaM rrpud.JmJKeHHOrO peliiCIDIH HCJIUHCiiHbiX 
ypaBHeHUil: Bll.Ila: ·• · 

P(x)=o ;- P:X..:..;Y; (X,Y-8- npocTpancTna). (I) 
PeliieHHe YpaBHeHIISI (I) o6osna'Il:Ii.! qepe"s x*. 
EoJI.bliiiiHCTBO IIT8PaiUIOHII1IX MCTO,no:B ,. l!CIIOJI1>3Y!OIIIIIX .IlJIR BUtmCJie-

HIIR IZ '+I -ro rrpn6mrlli.eHIIR · li ..:e np:l:l6mrlli.erme irMeeT Bll.Il: 
,..,,. t . 

x,;,, = x,. - z-,. r (xn.) , o .< z-,. ~ t. (2) 

r,Ile 'j/; X..:- X II 1" rd;"' )= 0.! 
IJpOl.lCCCy TIIIIa(2)MOlltHO IIOCTaBIIIL B CO?TBeTCTBHC ero HenpepHB

HHJl aHanor 

dx(i_.xoj{;t =- "f'(x((xoJ),~- x(o}~Xo, p~t~~ • . J3) 
r,Ile x(t, Xo) - cj)ymcl(UR co 3HaTICIDICM B X. PerneHHe x* IIO.'JYTiaeT
CSI Icruc npe,IleJI rrpii t _,. = perneiDIR sa.natJ:Ir Kornu (3): 

-tm.. /x*- x(t_ .x~);f =0.. . ·.. . .... ·, . 
t~- . - . 

B uarnux paccMoTpe~ l(CHTPMI>Hb!M 6y,D;eT Henpepmmuti_ auanor. 
MeTo.Ila HI>IOToHa (HA!AH) . II • . · 

. it= -P'(x)-'P(x) , x(oi= ::r. (4) 

,ll;JIJ1 TpaertTOPIIH KOTOporo BUIIOJIHCH 3aKOH COXpaneHIISI 
· P(x (t, X.)}= Pfxo) -fYX):J {-tj, o~ t ce e>o , 

ynpo111ammnii .IlOKasaTeJII>CTBo CYIIICCTBOBaHUR perneHHfi ypa.nHeiDIR (I). 

B rJia.ne I no;rytJ:eHbl YCJIOBHR CYIII8CTBOBaHUR HeJIOita.JII>HHX HatJ:ani>
HbiX npn6mrJKeHIIfi X, ,ll;JIJ1 lfMUf (4) II OCiOCHOBaHa CXO,ll;IIMOCT!> (OT YJCa-
3aiiHOrO HaTiaJII>uoro rrpu6mrlli.emm) aToro rrpol(ecca npu pernemm Kpae
noii sa.natJ:U .IlJIR nemrneiiHoro .IllicMepeHI(IIani>noro YPaBHeHHsr, onucbiBaiO

IIIe;o ,IlBIDKCIDIC 3aPJilKeHHUX tJ:aCTIII( B ll'la.rHHTHOM IIOJie YCitoPIITeJIJI / 6/, 
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B § I ,n;oKasa.Ha TeopeMa o HeJioKaJI.bHOi1 cxo.nllMocTII HAMH (4); 
II3 KOTOpofi KaK ~acTHHi1 CJIYqai1 ITOJIY~aroTCH pesyJibTaTH II3 /II/. 
TI~eHH YCJIOBRH CXO,n;HMOCTII npo~ecca (4) OT JIIDOOrO HaqaJibHOro 
npii~eHRH (HYMe~ TeOpeM COOTBeTCTByeT ,n;HccepT~): 

TeopeMa I.2.Tiycu P/fx) ( P/fx) - BTOpa.H npoiisBo.n;HaH raTa) 
orprum~eHa B oKpecTHOCTII KaJK.n;oi1 T-o~ XG X 11 BHnoJIHeHo YCJIOB11e 
/ /3/z, (P'rxJ!t} ~(L (!lxiiJ}-' //z./ 2

• (:r. J.. EX;; 
r.n;e 8 - Jil1Hei1HHi1 HenpepimHHi1 onepaTop, .n;ei1cTBYICilllli1 113 X Ha Bee 
Y*, a HenpepHBHaH noJIOlKIITeJibHaH <iJYHK~ Lfu) y,n;oBJieTBOPHeT 

YCJIOBHID 60 

J clu/lfu) = 00 
• 

")I 
Tor.n;a ypaBHeHIIe Pfx} = J1 l!MeeT e,n;IIHCTBeHHoe peweHIIe B X .D;JIH 

lfJEY n npo~ecc HbmoHa (4) cxo.n;IITCH K HeL\'f npn BCHKOM Xo EX 
3.n;ecb cyciecTBOBaHHe peweHHH n~eTCH KaK CJie.n;cTBne cxo.n;II

MOCTH npo~ecca HbmoHa n, TaKHM o6pasoM, .n;aeTcH HOBoe .n;oKasaTeJib
CTBo H3BeCTHHX YCJIOBHH CYJ!leCTBOBa.HRH pemeHIIii ypaBHeHRH (1). 

~ee no~eHO o6o6~eHHe 3TOH TeOpeMH, a TaKXe OOOCHOBaHH 
HeJioKaJibHHe yCJIOBRH cxo.D;llMocTn HAMH- B ~e BNpol£,Il;eHHoro PYx}. 

ECJIH yqecTb ll3BeCTHYID CBH3b MeE,n;Y noBe.n;eHIIeM HenpepNBHHX 
(3) ll COOTBeTCTBYromliX .n;HCRpeTHfi!X npo~eCCOB (2), TO ll3JIO~eHHHe B 
§ I yCJIOBRH CX0~10CTll MO~O nepeHeCTll Ha ,n;IICKpeTHRll npo~ecc 

HnmoHa 
I _, /- X xlt•f =X,..- r P(x,.) p,x,.), X.E ' o<-?:~J (5) 

npn .MaJIOM napaMeTpe r . STo c.n;eJia.Ho B rJiaBe H, r.n;e paccMaTPllBaeT
CH o6paTHaH sa,n;aqa TeOpnll pacceHHIIH. TaM ~e npllMeHHIDTCH ll HeROTO
pue pesyJibTaTN § I.· 

B § 2 o6ocHOBa.H ll o6o6~eH CYJ!lecTBYICIIlKit ~CJieHHHi1 aJiropnTM 
npn~eHHoro peweHIIH o6o6~eHHoi1 KpaeBoi1 sa.n;a~, onpe,n;eJIHeMoi1 He
Jil1HeiiHh!M ,n;n<l1<1JepeHIU1aJililillM yprumeHIIeM ( o ~ x ~ !IS) · 

/('- ZJ' 2(.f+R-)-'_(/f+,e)+.!.(e+J') 2F/j) =0, ~;.o (6) . ,e . 
n o.n;HIIM ns CJie.I('{lOOillX RpaeBRX YCJIOBIIi1 
(I) !f(o}= a, JI(.S)= ~.; 
(II) /f(t7) = tl., B TO~ XK =Kd , K= f, ... J g)~ Jlf.:!:) 

TepnnT paspuB c yCJioBneM · 
#-' (KJ)=~' (~ J) ~· <f+(K<f)=:;:!f_ (KJ)+ cjl_' (xJ), c>O, 

a j(SS)= .{ • 
STa KpaeBaH sa.n;a~a onncuBaeT ~eHHe sa~eHHHX qac~ B 

Me.n;HaHHOit nJIOCROCTll YCROpnTeJIH /I7 • noRa3a.HO CYJ!leCTBOBaHHe peme-
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HIIH aToi1 sa.n;a~ .D;JIH @rsHqecKH .n;onycTHMRX 3HaqeHHi1 napaMeTpoB: 

R=l..9·to'~, S= 616o, £~2'12/!C. CYJ!leCTBOBaHHepemeHIIH Ha 
OTpesKe. {o, S} ITOJIY%eTCH KaK CJie,IJ;CTBHe HeJIOKaii.bHOR. CXO,n;HMOCTll 
HAMH o'r YKasa.HHoro HaqaJibHoro npn~eHRH. llpn noMO!IlH peme.HHJr Ha 
[o. s J cTponTea pemeHIIe sa.n;a~ ( ~), (II) Ha oTpesKe (0.. !l J]. )WI 

o6ocHOBaHRH cxo.D;llMOCTll npo~ecca HbmoHa R aToL\'f pemeHHID n~elia 
o~eHKa co6cTBeHHHX 3HaqeHHi1 RpaeBoi1 sa.n;a~-

Z11+ Bfx)z:: =A~ ; 2-{o)=O, ~(!JS)=O 
C nepno,n;n~eCKmJI llOTeHIUiaJIOM /J(x} , ~TO CBeJIOCb K OTRCKaHHID KOp
Hei1 HeJIHHeiiHoro aJire6panqecRoro ypasHeHIIH. 3Ta sa,n;a% pemeHa ~c-
JieHHo Ha 3BM MeTo.n;oM HbiDTOHa. • _ 

lfuCJieHHHe pacqeTii RpaeBoi1 sa.n;a~ ( 6) (II) npoBo.n;HJillcb B /17 I 
ll 6HJIH IICTIOJib30BaHH ITpll npoeRTHpoBa.HHll YCTpOiiCTBa BUBO.D;a ll3 cep
nyxOBCKOrO ycKopnTeJIH. 

B rnase ll,Ha OCHOBe/5 ,IO{nsyqeaa B03UOXHOCTL npnMeHeHHH 
HAMH B o6paTHoi1 sa,n;aqe pacceHHRH .D;JIH KpaeBoi1 sa.n;a~ 

Jl"+ (A: 2
- Zr(xJ),Y =0 , o.:.X<. oo; ~{o/= 0 (7) 

c rroTeHIUiaJIOM ?r(x) , npnHa.n;;re~ Be~ecTBeHHOI\'JY B -npocT
pa.HcTBY X c HOPMOi1 , oo 

/lrl/x = /x/lrfxJ/clx < oo. (8) , 

llycTb tjJ(?r; X, .t:) -pemeHne yp8.BHe~ (7), HOIJMHpOBa.HHOe YCJIOBHeM 
'f(Zr; o; !r:)= 1 • Onpe.n;eJIHM, CJie.n;yH 221, no iPYintumi pacce.Rlnm: . 

S(tr,"K-} sa.n;a~ (7) (aTa <l1YHKU11ll sa.n;aeT acYLMiiToTney f/(lr;X.K)~/I(K} 
· Sin.(lr:X -l(fKJ}, X-+oo; '/{KJ=j 6z. S(tr;K}) oTo6pal!teHHe B npocTpa.HCTBe 
X (8): . , - · 

7r._rtj/(7r)=/fF'(v-;2x), o.:x<.oo, ('=;;} {9) 
/23/ ·. ' ' I 

~e oo 

F/u-;x)==i£ j'(J-Sf?T:.·x.Jje",t:a=d'K. (9~ 
Cor;racHo 123{ t1f/ oTo6p~eT --:x BX. Tipn .aToM o6paTHrur':3a.n;a~a 
.D;JIH noTeHIUiaJIOB tr(x) €: X TaKHX, ~To sa.n;a~a ( 7) He l!MeeT co6cTBeH-

. ' ' ~ " 
Hfi!X ~ceJI n BllPTYaJibHoro ypoBaa, .CB<:J.n;IITCH K on~paTopHOII'JY YpaBHe-' 
HHID . . . 

_ {)(lr)="f(v)- f..= o ,· ( £ = ~/l.' (2x) , Q: X- X) , (IO) 
r,n;e 3a,IJ;a.HHaH ~ S: {K) . _ Y.D;OBJleTBOPHeT CBORCTBaM 

S.fK)=S.{--A:)=S(A:} -oo<K<oo; 4S..~oJ=fk.S:(..oo); • ..,. _ , ,. , . . _ • I" '/ 
· oo· oo 

$.(A;J=I-:£!:;41~f-t~x)clx: _fls fxJ/ clx < oo . 
YpaBHeHHe (IO) pemaeTCH npn IIOMO!IlH HAMH (4L 
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B § I ,noRaaruw, 'ITO noTemnraJm ?r(x)t: X dea codcTBeHHUX 
"!1IC6JI II BIIpTyaJI:&Horo ypoBIIR MOryT dl:lT:& BOCCTaHOBJieHI:l IIIJH -nOMOlllli 
HAMH (4) Il3 CYil!eCTBeHHO He.JIORMI>Hofr od.nacTII Ha'l:MI>HI:lX npnd . .-•IRllteHHii: 
TeopeMa 2.2. llycT:O no 3JieMeHTY £ E Q;. nOcTpOeHa odJiacT:O 

fl.. =f/;, .:_n;, fo~. J: + (r-o( J:/. Efl; , O!!!, o( !!(, .f }. 

Tor.na npu Jiro<loM 0; E G,. = "j/ -'( 11.,) pemeHHe ?r(t) aa,na'l:H I\omu 

.:/ ?r(x.f)=..! cl i(SfKJ-S(?r;x)_}j(o-·xK)r/. tr(:r_o)-,:; &.rx~ (II) 
cit ' :tr a'z !!., " ' ' K, ~t:,t.: (XJ 

co,neplKHTCJI B ..(2 _tr U -tm ?r(t) = .~ = "f/ ~ 1(/;.) • 

3,nec:o /(?r,·:x,x) - pemeHHe·HocTa: .• §~f'fa:.·~KJ-e-'x.:r== /, 
a Drr =(lrt= X j/'(?r,' o,x.) if. 0, Ynz K ~o}; .a;. = · rtf"(.n~r). 

OTMeTRM, 'ITO npo~ecc H:oiOToHa (II) ,nonycRaeT cpaBHHTeJI:&Ho 
npocTyro pea.JIU3~ Ha 3BM /I8,5/. 

Ha OCHOBe TeopeMI:l 2.2 B § 2 nORa3aHa CJiadaJI 3aBUCIIMOCT:O OT 
Ha'IaJI:OHOrO npud~eHHJI ~(X) CXO,niiMOCTU ,nHCRpeTHOYO H:OroTOHOBCRO-
ro npo~ecca ~ · 

2r.: (xJ='lr(X)+ z-. 1 ji'{S_(KJ-S'A;K)/f\;x_K)c/K, oc. z:. ~.1 
lrlf ~ " aX .., 'J·. { 0, ,. .. 

PeayJI:&TaTI:l § I,2-ITOJIY'IaiOTCJI c IICnOJI:&30BaHHeM CJie.nyromux 
,nu@~peHIU!aJI:OHUX CBOHCTB onepaTopa rf/ (tr) .' 
JieMMa 2. 6 B Jirodoii orpaHH'l:eHHofi odJiacTu C c X tPYHR!J,llli "f/(z-) u 
'f''(?J)- 1 y,noBJieTBOP.fiiOT yCJioBuro Jiu~a: 

!"/'(z-,)-"f/(?r.J/s;L,/I?r.-'Ui/1, l,=Of/"J; tr,, ~ E q 
/rt'(?r;F'- ?'ft;.)-'jl ~ L.z 1/tr,- 11J //., l_. = Oiju); tr,, z.-. E G, 

r,ne /!_=,~"~ #?r/1. . 
/ EoJiee . TO'IHI:le o~eHRH OdJiacTU CXO,niiMOCTU HAMH nOJIY'ISHI:l M.fi · 

HeOT~aTeJII>HllX noTeHIU!aJIOB 1r(X} ~ 0. "' 

B § 3 nOJIY'I6HI:l CXO,nHOR C / 23/ T6XHRROR o~eHRH ,nJIJI pa3HOCTett 
IC(v,;z.i)- Jf(uz; :z;t) II L(v,;x,t)- L(tr.;:r;t) H,nep onepa-
TopoB npeodpaaoBaHHJI - . -"= • 

{/}/lr• .z: ~) = St.I'UX + /'~ /lr" :z: f.) St-nKf c/t rt c ,~ ~ · K j I I~ _, ~ _ A::: , 

f(?r; X., K)= £ iKa:: + :Ct('lr,' X, 't) e i.ctc/t, Jm. f. ~0. 
OTU O~eHRH IICnOJI:030BaJIUC:O B § 1,2. H3_HHX, B-'IaCTHOCTU, CJie.nyeT, 
'ITo onepaTop "/' -'(f') , onpe.neJ!elllillii B odJiacTu ..Q. ;, , Herr-

.. -

pepl:lBeH II, C.Jie,noBaTeJI:oHo, aa,naqa HaXolli,II;eHHJI pemeHHJI . 2r., E .£2 z. 
YpaBHeHHJI (IO) no SJieMeHTY J;. G ..{2;, JIBJIJI6TCJI ROppeRTHO nocTaBJieH-
HO:il. 

• . HeRoppeRTHOCTI> 03P COCTOUT B CaMOM nocTpOeHHH .{. no 3a,naH
Hoi1 ~ .S:r"'J g)oJlMYJiaMH (cf), (IO), TaR RaR onepaumx ,mNxlie
peHUnpoBaHHJI u npeodpaaoBaHHJI ~yp:oe JIBJIJIIOTCJI HeycTo~ /24/. 
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B 'l:HCJieHHUX :mcnepliMeHTax /I8;5/ odHapYJKeHa cxo,nuMocT:o HAMil 
aT ,nocTaTo'l:Ho npouaBo.ii:ouoro Ha'IaJI:&Horo 1 npu~enuJI 1ro (:c) • -

B TO BpeMH RaR B nepBllX. ,nByx rJiaBax paccMaTpUBaJIJIC:O HeJIO
RaJI:OIIO cxo,lVIII!lieCJI np~~eccu .H:oiOToHa, B r.JiiiBe Ill uayqaeTCJI, Ha ocnoae , 
/I,?-9/, noBe,neHUe npu~flHHUX npo~eCCOB B MaJIO:il ORpeCTHOCTU . 
IICROMoro pemeHHJI. 

JierRO BH,neT:O, 'ITO JIORaJI:OHaJI CXO,nuMOCT:O npoliecca (3) SltBUBa
JieHTHa acUMnTOTI1'l:eCRO:il YCTOH"llillOCTII CTilWIOHapHoro pememm x• 
.3To ,naeT BoaMoJKHocT:o npHMeHHT:o peay.JI:oTaTI:l Teopuu ycToii'l:HBocTu 
pememr' ,nu@epeHIU~M:&Iillx ypaBHeHRA B. 8 -rrpocTpaHcTBe. Cor.Jiac
Ho /I2 , noBe,nemie npo~ecca (3) B oRpecTHOCTII x': onpe.nellireTcR 
JIUHeailliaoBaHHilM ypanHeHHeM · · . ·· ' · 

elj /tit = '- ?'(x ~) Jt , j(0 J= f.. E. X. (I2) 

ECJIU IC£ j (-r'(x" J) > )/ > 0 ( 6 (JI) :... cneKTp onepaTopa A ) 'TO MJI 
j c >0 CYJ!l6CTByeT 0Rp6CTHOCT:O pemeHHJI z* , B ROTOpofi Bl:lnOJIHeHa' 
o~eHRa . .. 

j:c(t,:c.)- x"/ ~ /.Xo- x--,f 1'1 t?4/Jf(c- v;t], 1'1< 1>0 •• 

0Tcro.na C.Jie;rzyeT /I, 8(· q~o .nJIJI He~pepl:lBHoro aHMora Mo,nu@u~p6BaH
Horo MeTo,na H:oiOToHa 

.i(t)=-:- P{xo)-
1
P{x), x(o/== x (I3) 

HM66T MeCTO CJie.nyiOO(ee YCJIOBIIe CXO.I(IiMOCTU 
/P{:xJ- P{yJ/ s; ~ t/.X{j'_f; /.x*-z/£:(/P(xo)-'j'.;c J.-L 
~ npo~ecca ycTruroBJieHUJI odmero Bu,na 
:i(tJ=-ol(xJP(x), .z{cl)=.X. ; c<.:X-/e (I4) 

nOJIY'IGHO YCJIOBUe CXO.IUiMOCTII & 6 (q_ (x*JP'(X*)) > )/ > 0 , ROTa
poe MeHee orpaHH'l:HTe.JI:oHo no cpaBHeHHro c xopomo uaBecTHI:lM YCJIOBneM· 
MJI CJIY'l:aH rHJI:odepToBa npocTpaHCTBa (q_ = 1) ·· ~--· 

(P'(x)/f, .1) ~- c 1/,Y-!2 ~ c ;.o. _.. . . . 
Ha OCHOBe YCJIOB.IIlt HeycTOH"lllBOCTII /I.?/ CT~OHapHoro pemeHUJI 

~* noRa3aHO, 'ITO 6e3 ~OnOJIHUT6Jil>HUX orpaHU'l:6HHH nepe'Il!CJieHHI:le 

B!illle YCJIOBUJI CXO,I~HMOCTII HeYJIY'IlliaeMI:l. 
B § 2 ucCJie,noBaHH ,nByxmaronue IITe~oHHI:le npo~eccu ·· .. -

x"'' =llx,. ..,. 8 x,_, .,. ¢r.z.. :r"_,): ¢:X }fx-x. CI5) 
r.ne /l H B - JIUHettHI:le orpaHHtJ:eHHI:le onepai'opu B B --npocTpaH
CTBe)(~ lloRaaaHo, 'ITO noBe,neHHe npo~ecca (I5).orrpe,neJIJieTcJI era 
JIUHefuioi1 qacT:oro: .. · .. 
Teopem 3.I llycu .nJIJI a.JieMeHTOB IITe~oHHo:il rroC.Jie,noBaTe.JI:oiiocTn 

Jl,t.+f =.4)',..,. f3J'_.,_, ; J'o,<fr EX (I6) 
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BimOJIHeHa OJJ,eHKa/J;,./£:. /1 cYi,f,.f~' J'J'tl); 11>0.- O<:E<.f. Tor.n;a ]J)!Jt 

Vc,, /'1, TaroiX1 Tf.To/>E,>E, N, >N cYmecTBYIOT .n;ocTaTo'!f.Ho Ma.-
Jrue ~ • .) ~ >0 Tarote. Tf.TO eCJIH ¢(x. J') · no.n;Tf.HIDieTCSI yCJioi:lmo 
/¢(X..f)/~ f,,f.Z/1 r ~ 1/j'/ C 3Tln~ ~~ -'· ~ 1 TO ,ItJlfi MSMSH-

TOB .Z,.. . (I5) .B MBJIOft OKpeCTHOCTH HY.liii BlffiOJIIIeHa OJJ,eHKa 
tf.X-. tf ~ c c, ,._ "1251 (;:c. ,f. ,f:.t',/1) ; ( c ~ 2 1'1. lna/1: (f, 2/'1,) ). 

0TMSTHM1 Tf.TO B 25/ .n;pyrm~ CTIOC060M .IJ;OKaaaHO 6Jnr3KOe YTBSI»K-
.n;emre 0 JIOKaJil>HOft CXO.n;IDIIOCTH npor~ecca . 

.zM, == Ff.x,.J ; (.x*= Fr.::c".J). 
. ~ee aHaJIOrH'!f.HO CJIY'!f.aiD HenpepuBHHX nporr.eccoB B § 2 paccMOT

peH HOBHH BOnpoc 06 OTCYTCTBHH CXO.n;HMOCTH MTSpaJJ,Hft (I5). BBO.n;HTCJl 
noHHTHe HeycToii'!f.HBocTH HTepaJJ,HoHHoft noCJie.n;oBaTeJII>HOCTM (I5). ~o
Ka3aHO, Tf.TO nporr.ecc (I5) HeycToft'!f.HB, eCJIH HeycToii'!f.HBa ero JIHHeft
Hrui Tf.acu ( I6) , a ¢ ( x-' Jl) y.n;oBJieTBopa:eT yCJIOBl;!IO 

. /t/>(X.,f);/ !5, f, /.X.f''l' + ~ /,!/1''1'' f'> o. 
3TO YTBe~eHHe TIOMOraeT npH BHHCHSIDIH 6JIH30CTM HS06XO~ H 
)l;OCTaTO'!f.HHX YCJIOBHH CXO.n;HMOCTH HTSpaJJ,HOHHHX npoJJ,eCCOB. 

llOJIY'!f.SHHOe C TIOMOm:&ID TSOpeMH 3.I YCJIOBHS 

&. ff[P'f.x*J] ~ 11> o , t:< z 1'1/P(.x*);/- 2 

CXO.n;HMOCTH MSTO.IJ;a npocTOH HTSpaJJ,HH 
x,..; = .xJt. ....; z- P(::c,.) , o.::: z-'"' 1 

MSHee OrpaHH'!f.HTSJil>HO no CpaBHSIDIID C H3BSCTHHMH YCJIOBHRMH H3 pa60T 
H.lleTepceHa H M.M.~6e~ri. · • 

· 0TM9THM, Tf.TO B 19• O pesyJI:&TaTU 0 CXO.n;HMOCTH npoJJ,ecca (I5) 
ncnOJI:&SOBaJIHC:& npn nocTpoeHHH cxo~eroCH .n;ByxmaroBoro HTepaJJ,HoH
Horo nporr.ecca npHI1JIHXeHHoro peweHHll 38,1tatJH Ha cod'crBeHnue 
sHa'!f.eHKH ~ HHTerpo.n;H~epeHJJ,HaJI:&Horo YpaBHeHHR illpe.n;HHrepa B sa-
.n;a'!f.ax TSOpH>r ~· . 

B § 3, CJIS.IJ:YH /I, 9/, paccwarpnBaew noBe.n;eHMe TpaeKTopnft 
HAMH (4) H MeTo.n;a HaucKopefuuero cnyciKa 

x(t)=- p'(x)*" Pfx) J X(o.l= .x. (I7) 
B OKpeCTHOCTH Bl:ilJOll\ItSHHOrO pemeHKH X" 1 ,ItJlfi ROTOporo onepaTop 
p'(x*) He HMeeT orpaHH'!f.eHHoro o6paTHoro, O.n;HaKo B K8J!0:4oft TO'!f.Re 

1£, _, 
HeKOTOpoii ORpeCTHOCTH X* CYII!eCTByeT OrpaHM'!f.eHHHft o6paTHHft p r:Z) • 
llOJIY'!f.eH pesyJI:&TaT, aHaJIOrH'!f.HUii CJIY'!f.aiD HeBupollr,ll;eHHoro pemeHKH:. npu 
.~cTeCTBeHHoM yCJioBHH, Heo6xo.n;HMoM JIHml> ~ ocymecTBRMOcTR YJta3aH
.HHX nporr.eccoB, TpaeKTOPMH (4) I (I7) cxo.n;srrcH K BHpolli,lteHHorvzy- peme-· 
Hlm X" • llpmle.n;eHH Ta.Kllte OJJ,eHKM CKOpoCTH CXO.n;RMOCTM R .n;JIHHU KPH
Boft ~ HAMH (4). 
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~ee paccMOT.Iam peryJIHpU30BaHHHe nporr.eccu Hl>IOToHa 
:i(t)= -:(P'(x)+ ~.~rE)-'pf.x). x(o}= Xo (IB) 

H faycca-Hl>IOToHa 
i(tJ= -(P'(xJP'(x)*+ t6-£}-'p'(x/'Pfx), :X(o}= .Xo (I9) 

B CJIYTf.ae nJioxo o6yCJioBJieHHoro onepaTopa P'(.x} • OJJ,emmaeTCSI o6-
JiacT:& H3MSHemm napaMeTpa tfr :>0 , B KOTopoft npOJJ,SCC!l (I8), (I9) · 
cxo.n;HTCSI 6ucTpee~ treM MeTo.n;u ycTaHOBJieHHR (I4) (d =f) H HaH
cKopellwero. cnyCKa(l7) COOTBeTCTBeHHO. :3TOT BOnpoc liHTepeceJI B CM-
3H C TeM, Tf.TO npoJJ,eccu (I4) 1 (I7) Ta.KlKe HBJIHIOTCSI pery.liiiPH3YIOI!lliMli 
]J)!Jt HAMH u MeTo.n;a faycca-:-Hl>IOToHa ( I9) · ( npn lV =O) , nocKOJI:bKY B mrx 
HeT o6pa!IteHHR "no'!f.Tli" 'Bupollr,ll;eHHoro onepaTopa P'fx) • 

B KOHJJ,e § 3 nporr.ecc (I9) paCCMOTpeH B npe.n;nOJIOllteHHH 
f P8(x)j~ T Ha BTopyro IIpOH3BO.n;HYID P(x} • 

B rJiaBe IY npH noMounr HAMH (4) npoBO.n;HTCSI Ra'!f.eCTBeHHoe HCCJie
.n;oBaHHe HeJIIIHeftHoft KpaeBoft aa.n;a'!f.H .n;JIII· aHaJIHTH'!f.ecKHX ~~ THna 
PnMaHa-IYJI:&6epTal COOTBSTCTBy~eft YpaBHSIDIID ~oy /I31 ~~ . 

h.(VrJ= ; .. +!. JJ:, lftu:!//h!a-'J/2 
+ ,:f .II? !A-~ftu'J/ 2 J <2o> 

~ «:r r, (::...;«r'-ttr tv'+ a- / 
(s.n;ecL o< = .1, ... , AI , a l!HCJia )"' H Ma.TpHJJ,a .II= (/19 } 
sa.n;aHH) H nocTpoeH Tf.HCJieHHHii anropHTM ee P,emeHKH. 

If3BeCTHO, Tf.TO 3Ta KpaeB8n sa.n;a'!f.a /IS7 CBO.n;HTCH K OTUCKamriD 
aHaJIHTH'!f.ecKoii BHYTPH e.n;:aHH'!f.Hoft OKPYlltiiOCTH C. BeKTOMYHKJJ,HH 
/z_"'(z), ot. = i, · ··, AI ( t6- = 2 i! /1~ i! 2 ) co CJie.II;YIWtiD.m CBOHCTBaMH: 

I) A <>L ( r) HenpepUBHa ua C. n l!MeeT npocToft noJiroc np>r ~ = o 
c sa.n;aHHUM BH'!f.eToM Res k •to} = ) ... • .A. = - f: A ..... AA . 

- -'•' r r 
IT) It at r~) = h d.(~) c. - YCJIOBHe .n;eiiCTBHTSJil>HOCTH (tie PTa 03Ha-

Tf.aeT oneparr.HD conpJIEeHHH). 
ill).Zz.ft"'fr)=/'(l"')jA"'(c)/2

; i! =t'~. o~lfJ'[ - YCJIOBHe YHHTapHoc- ,· 
TH. c:l)ymm.rur Fff/J # - aa.n;aHa. 

IY) h « (- & ) = ;E .ll'? .Jz.·fi ( -z) - yCJ!oBHe xpoccnHr-cm1Mei'piDI. 
MaTPHJJ,a .II y.n;oBJie.firipgeT yCJioBmo .JJZ = E. 

' B § I, c.n;e,ItYH 12 •31,· pacc»atP:KBaew Mace MaJIUX no MO.IJ:YJIID 
pememdt sa.n;atm I-IY. YCJIOBM cxo~ocTH HAMH c Ha'!f.aJI:&IruM IIPH6Jm:.:. 
JlteHReM h,. fll (i!) =" 0 II08BOJIHm' ,ltORa3aT:& CYJ!IElCTBOBamre :pememtil C 
MaJIOit HOp.tOil R !tlaJILIMli 'H'!f.STawi A,. • 3TH pesyJI:&TaTil 6Jnr3KM R COOT
BeTCTBYJilllliM ll3 paOOTH IS/ t r.n;e !Ipm.teH&7Iac:& TeOpeMB. Jllay.n;epa ~ 
~HeRMit B <l!oiJMe (20). Hw.m: nOJJYlleHa 60Jiee IDHpoRrur, no cpaBHemrro 
c /IG~ o6JiacT:& e.n;HHcTBeHHOCTR Truwx :pememtil~ B ~eMMe 4.I BHBO.n;HTCSI 
o6lllrui <l!oiN.VJia ~ CYMMa:pHOro om.n;eKca <£ npo:aaBo.n;Hoii tlipeme xpaeBoil 
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38,l:(a'll1 1-IY B TO'llte/1, ;,{I. +[!Ia·; {/, =(tt.: ···~tt.;,), l(~(U;: ... ,'UN/: 

2e =: ~ LY.:12 
Mj/iFf'f)(tt/(r}+i l(/fzJ)-t.j; 2 ~e.-~. (21)-

3.ncc:r,. zj71
/ ·· oauatraeT npnpa.II1eiD~e · cooTneTCTBYIOUlero apryr.mHTa 

D 

ua [oJT/z]. 
. Ms 3Toil 0opreyJI11, n tracTHOCTH, CJie.nyeT, tr'l'o. MaJILie no 1.1o.nyJIIO 

pememm HMCIOT HYJICBOM HH,nCKC~ 
· B § 2 nocTpoeHO CCMCMCTBO c:lOJI:blllillC no MO.l{yJIIO pemeHIIM, HUCIOiltiDC 

nponanoJII>lillil HCOTpimaTeJILH!lii~ cyMrAaplillil. HH,neKc npoH3BO.IUIOii q)peme. ' 
l!pl! '3TOM B CJIYtiaC OTJintiHOrO · OT IIYJIR 'liH,ll;CKCa npOH3BO.IUIM \iipeme 118 · 

IUACCT orpaHil'IeHHOro oc:lpaTHOrO OnepaTopa, a pellleJrn:e 3aBHCl!T OT 
. IWI!C'lHOrO tiRCJia npOH3BOJil>HllX napaMCTpOB. llOita3aHO, 'ITO HH,ll;CKC pa
BCH pa3HOCTU 'lliCCJI IIOJIIOCOB I!JyHI{UHii· c·k~'(z:)' · Ha· nepBOM .. H BTOpO!i 

JniCTC c p:ll:!AaHOBOH noneryHOCTH 3TOro pem~HIIR.. llpll noMO.!l!ll 3TOrO 
YTBCIJAACIDIR .IJ:OI<a3aHa 3/ . ' 
TeopeMa 4. 2 IIycTL BeKTOP.hl /L. . D~ . .TaKOBbl, ~To ~CJio 
E = / C/JII., 11., D,)/, onpe.n:e.Jleluio~ · .IJ:JIR .n:naroua.ni>Horo pelliemm 
u ·.:. , ' + /flo , y.i\oBJieTnoim:eT yCJioBmo · i { 11. 

2 f, < 1 · •• Tor.na .!WI n() - v, ~ ~ 

MaTpnu;· .,4, TaKHX, •. trTo E .Jl.,,.. = 1, q_ = 1,.,: ., ;V , sa.na'la I-IY npu 
~ , ~=I /'"' 

.n:onoJIIDITeJil>IIOM YCJIOBim, c!JrmcnpyrolJ1eM noJioJltemre Ill noJIIOCOB WYHimilll 
H(r)= U +IV (Jinc:lo m!z noJIIocon BI.!ecTe c rue nutreTaMII) BHe Rpy
ra C0 •• m.ICeT:n mape jV-fio/,;,(i-/te!f 21./(1'1l)-1 

e.n;nucTBeH- .. 
HOG pGlllCIDlC, CYMMapHLJii IIII.IJ:Citc npOU3BO.IJ:I!On \Ppell!G .nJm ICOTOporo pa
BGH /1l,. ·. OTO pelllGIOie MOlKIIO nOJIYtiRTl> MCTO.IJ:OM IILJOTOHa ( 5). C HatiaJIL-
IIUM npuc:lmr::xemrer.I; .. conna.naiOIJ.!IllA c ,IU1ar0HaJILHIThl· pemeirneM /1, •. 

3.n:ec:r, neitTop ./1(2)~/lz"'(r)}: ·•··· ,.a ll,,(r}'-. na
necTHOe TOtiiiOC pell!emre sa.n:atni I-IY' .!WI ROToporo lz "''(r)= A fl(r). 
d.,f3. =:1~.,., IV ; bl,- HCJIUI!efuruil miCpaTop, coo'TneTcTBYJOll{liii aa.n;a'le ' 
l-IY BMCCTe c .nono.mlliTeJII>lillMII YCJIOBliiHMIIj/1~11(/l)j=L ;·j~'(~F'/1!:./'fJ 
aQ=/1(2)~/1./i!/, . . , , -... · 

. 0T!.1CTIIM, 'ITO MaXI;~ no HOpMe pe~emm /15/,riOJIY~aiOTCJI ;tait 

tiaCTHhl.Jl. 9J!Ytiall. . .•., ,,_, "· . ,;. ·. . ,. 
_ , :n §,. 3 ._CTIJOl!TCSI aJirQpliTM H npUBO,W!TCJI, pe3yJII>TaTU ,.'lliCJICHlillX 

pac'lihon . .nm=r .nnyxxaua.ni>Horo ypaBHeiDIR .. paccemnm Jloy •. Alla.noi'!Itr- .. ' 

HO .!~5~· 3.~~tia 1.:.1Y, 38M6!UICTCJI c:5CCROHC'll!OH ,a.nre6paJitiC'*~il- CHCTC
M:JiL.n:JIR.K03@JHUUCHTOB: a:: PM& Jlopaua WYmtUUH ,{?'(2)=E.cz;_2.~: 
t · ' ' · ~ -, · 11>=-oo ·· 

« d ~ ~ . 

~v ~'a~~-:~~.f/~:~!m?-§~?a":_;·a':~Y~·- -~~·( .. ~~,;· :~=1~2;::.,{)0 / (22) 

r,ne •KO~eHThl a:\i , CtiRTaiDrCJI Sa.IJ:aHHhlMlt,.,a · . ····f''l 
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'h 
F{V.K}= ~1siltv't'CQJK1F('I')r/f!7.; · F(PJ:=f(fjccs y), 

-B . . 
"';; • ) "' "' II AIJ/ ft p E, 1a,., a,.. .. , == aht aiiHIC +(-I) "?;- "'.J a,. a,..~"' . 

C:IICTCMa U3 IC HCJIIUiefumx ypaBIICHRil, IIQJIYtiaiWtMCJI H3 (22), 
eCJIH noJIOlKliTl> a; =0, lJ > IC . .!WI Ma.JIUX no MO.l{yJIIO pellleHHii C 
BUCOKOM TOtiHOCTl>IO paCC4V.TaHa MCTO~OM llbDTOHa ~nH 

. F(YJJ='/zsm.cy : Jl=(fcf). 
B CJ!Ytiae OTJmtiHOrO OT lry.JUI CJ11MapHoro llll.IJ:CKCa KOHCTpyKI:UIJI 

.n:oonpe.n:eJieHHoro onepaTopa t: , npe.IJ:JioJlteHHaJI B.§ 2, nosBoJIJieT 

.n:oc:5aBHTL K cHcTeMe (22) TaKIIe .norioJimtTeJII>lille yCJionrur, '!To' cTauo
BRTcJI B03MOEHUM npaMeHeHRe Hl>!OTOHOBCKHX npOIJ;CCCOB. ITpOBC.IJ:Clill pac- . 
tieTU peweHRil C HH,ll;CKCOM,paBllliM 8- npu noMOIItll M6TO.IJ:a (17). Xapax
TCpHUM 3.IJ:CCL SIBJI.f!CTCJI MC.IJ:JICHHOe yc:lllBaiDtC K03cixlJm!.HeiiTOB a: , 
'ITO OCJIOJKHJICT Bhl'lllCJICIDIR. 

KpoMe aToro, pacc·4IITaHhl pell!emm c .n:nywr rroJirocarm Bl!YTPII C. 
Bo BCCX CJIYtiaiDc nOJIYtiCHO' XOpolllee COBna.neHRe C TO'lHllMli penieiii1Rl.!H~ 

OCHOBHHE PE3YJibTATU 
• 1 -. 

I) Bnepnue npm.teHeH uenpepllBlillil aua.nor MeTo.n:a HLIOTOHa (4). 
.nm=r rrpH~eHHoro pell!emm He~ei1Hoi1 Kpaenoh sa.n:atiR .nm=r auaJIUTu
trecKHX clJYJIKIUI:il, COOTBCTCTBYIO!liCHYPaBHCIDIIO Jloy. ITOJIYtiCHa TeopeMa 
CYlllCCTBOBaiDIR .11 C.IJ:liHCTBCHhlOCTH Mfumx no' MO.l{yJI!O perueHRfi npH. M8Jli1X 

KOHCTaHT8X CBJI3R. 
·2) 060CHOBaHa CXO.IJ:IIMOCTL npou;ecca Hl>JOTOHa R c:lOJII>lllliM no MO.IJ:YJIIO 

peWeHIDIM, · BM610lltHM_ OTJIW!Hllil OT HYJIR CYMMaplill.tl HH.l{CRC npOH3BO,J:(l!Oii 
\lipell!e. KaK CJIC.IJ:CTBHe, .IJ:OKa3aHO CYllleCTBOBaHUC K nOJIYtiClill YCJIOBIDI 
e.n:nucTBeHHOCTK uonoro KJiacca pellleHRii c · npmmnoJII>lillM ueoTpHIJ;aTeJI~ 
1illM HH.l{CKCOM. ITpR aTOM IICnOJIL3Y6TCJI i,PO:pMyJia .!WI CYMMaPHoro HH,ll;CK
ca nponsBo.n;ao:n q)pewe (21), rrosBoJ!HBmaJI onpe.n;eJIHTL BB.IJ: .nonOJIHKTeJIL-
lillX yCJionn:n, clJRKcnpyi)ll!llX e.n:nHcTBeHHoe pemeHRe. · 

3) ITocTpoeH a.nropKTM .!WI pac'IeTa Ha SHA pell!eHRil YJ<a3aHHoro . 
KJiacca. ITpoBe.n;el!hl 'IKCJieHHHe pactreTu .nBJXKaHaJII>Horo ypanueHJIJI pac
cemmJI Jloy. K llOJIY'lClill C X~pollleil TO'll!OCTLIO KaK Ma.JIHe {HH,neRC paneH 
HYJID), Tlm n c:lOJI:DWHe. (HH,neKc OT.mt'ieH. oT HYJIR) rro MO,IzyJIXl pemeiDLII. 
3TOT a.nropnTM no:JBOJIReT PaC.C4xthl•au pemeHHH C ,I{OCtaTOQHO npoH3-. 
BOBbHUMK OCOOeHHOCTHKH BHytpH e,I{HHHQHOro Kpyra, qTo llpOH~nDCTpH
pOBMO Ha np:HKepe peweHIIlt c ,I{B)'KH OOBDCallH npH I z.l < !. 

4) McCJie.n:onrum ~!IJepe~mHUe cBoilcTBa He.mmefu!oro onepaTo
pa o6paTHoR·sa.n:al!H pacceHl!HH ~ panna.nbl!oro ypaaHeiDLII illpe.IJ:KHrepa 
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Ha noJIYocu n ,CJIYtiae noTeHIJ;HaJIOB des co6cTneHHI:lX tiUceJI u nuprya.JI:o

Horo yponHa. IToKasauo, qro STOT oneparop, a Taxxe oneparop, oo-. 
paTHult npoHSBO,!(HOit q>peme, y.!(OBJieTBopanT yc.ioBl!D Jll!nmH~a. ITo1!ytie
H!l HeKoropue o~eHKll ,!(1ISI pasuocren fl.!(ep oneparopon npeoopasoBaiUIII. 

I 

5) B pesyJII>TaTe noJIYtieHH IIeJIOKaJII>HHe YCJIOBI1fl cxo.I~HMOCTU uenpe-
pllB!Ioro auanora MeTo~a fuiOToHa K pemeHUIO o6paTHof1 sa,na'!ll pacceJI
mm u o6ocHonaaa .IUICKpeTHM peaJIUsaiJ;HJI 3Toro npouecca Me!I'o~oM 
oilJiepa. 

, 6) YKa3aH 06111IIf1 no~O~ )J)I.fi HCCJie~OBaHU.fi JIOKa.l!l>HOU CXO,I~IIMOCTH 
uenpepl:IBHHX u.~nyxmaronux ~IcKpeTHI:lX npoueccon HI>IOTOHoncKoro THna. 
Kalt CJI8~CTDIIe,, ~OKa3aH!l HOB!:Ie YCJIOmi.fi CXO,Il;l:!MOCTU ~ M8TO~a ycTa
HOBJI8Hl!JI II Henpep!:lBHOro aHaJiora MO,IUit})IIIUIPOBaHHoro M8TO~a Hl>IOTOHa, 
a TaiOKe ·~ ;nrcRpeTHoro napiiaHTa MeTo~a ycTaHOBJieinm. IloRaaauo, 
'ITO STII YCJIOBII.fi 6Jiu3RH R H8YJIY'!llia8Ml:IM, . • 

7) liOJIY'I8Hl:l HOB!:Ie pe3YJII>TaTH 0 CTa6IIJIU3aiJ;HH TpaeRTOPIIfl Hen
pepl:IBHOro aHaJIOra MeTo~a H!>IOTOHa II HallCKOpeihuero cnycKa U3 Ma.JIOH 
ORpecTHOCTll BllPOll\n8HHI:lX pemeHIIH, npUBe~eHa OU8HKa CROpoCTil cxo
~OCTII. OUemrnaeTcJI o6JracTI> U3MeHeHIIJI peryJIJipii3YJOIIlero napru.teTpa, 
B KOTOpOfi npouecc!:l H!>IOTOHa H raycca-HI>IOTOHa CXO~.f!TC.fi 6!:lCTpee, '!eM 
MeTo~ ycTaHOBJiemm 11: HallcRopefunero cnycKa. 

8) H~elill CYll!ecTneuuo HeJIORaJil>Hlle o6JracTn HatiaJil>IillX npu6Jiu
xeHI!f1,' o6ecnemrnaroii1IIX cxo~ocu HenpepHBuoro aHaJiora MeTo~a 
HI>IOTOHa R TO'!HOMY pemeHUIO, B TOM 'll!CJIS 060CHOBaH!:l YCJIOBI1fl CXO,IUI
MOCTI! sToro npouecca oT JII06oro H!:!.'la.JII>Horo np11:6JIH.lltemm. 

9) 060CHOBaH II 0606ll!eH CYll!8CTBYJ0111IIH '!UCJISHH!:lll aJiropiiTM 
nPII6Jnciteuuoro peniemm Itpaenoii aa.tta'lil: )J)IJI uemmeiiHoro ,IUig)g)epeHIJ;H
aJII>Horo ypanuemm, OnHCHBaiOll!ero ~Bll.llteime aap!DKeHHI:lX tiaCTIIU n 
YCitopiiTeJie. 

. ~ ' . . ' . 

Kait CJie~cTnne cxo.ItliMocTII MeTo~a H:oiDToua, ~oRaaauo CYll!ecTno
Bam!e pememm. , 
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