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MO,neJHIX H8JUIH8HHOM 
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~eoplHi llOJHI 11 lfli1311KI1 COJII1TOHOB B 

KOHJl8HCI1pOBaHHOrO Ma TeMa,TI1'18CKa51 llO.CT~HOBKa 3TI1X 
,.,,,_>, '\ 

COCT051HI1SI. 
' ' ~ < ' 

3a,na'l llp11BOJli1T K ypaBH8HI1HM (1) 11,:~~). AKTyaJihHOCTh HX 

o6~HCH518TCH Henp~pUBHUM pacwHpeHI1eM .. - o6nacTI1 
' :.... ~· 

peweHHH 
' 

HX 

np11JIOJK8HH51 K npo6JieMaM COBp_eMeHHOll 'lflH311KH U XI1MI1H. 
"' . ' ~ ~ ' . ' ~ "' ,' 

KaK 113B8CTHO, 3a,naqa Ha C06CTB8HHUe 3Ha'leHI1H (2), BMeCTe 

C HeKOTOpUM HOpM11pOBO'IHUM lflYHKl\lfOHaJIOM · C06CTB8HHOrO 3Jl8M8HTa 

paccMaTp11BaeTC51 · i~K ·· Heniiiieifi/ae· :i(iJyliKul1oHa.rihHoe 
} ,.1 

ypaBHeHI18 

OTHOCI1T8JlhHO Hei13B8CTHOH napu z=(A,y). T~KHM ~6pa30M, 3a,na'IH 
~ . ~' '. ~ ; ~ ,'1 

(1) 11 (2) MOJKHO 3alli1CaTh B BI1Jl8 
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(3) 1p(z)=O . 
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ql1cJieHHOe peweHHe 3a,naq11 ( 3) COCTOI-)T 11~- JlB yx 3Tan.oB: . ~"" 
JIHHeap113aUH11 H JlHCKpeTH3aU1111. 'cpe,n~ 'MeTOJlO~ . JIHHeap113aUH11 

· · , ·· " · · · ::. · ,: .. ;., .. ~-- · ·< · .· :~r ;:~. ~·~1 ~!o·::~. 

HeJII1H8HHOrO lflYHKUHOHaJihHOrO ypaBH8HHH' ,THna (3) OJlHHM 113 
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HBJI~EFCH ~E;T10Jl :· , l;I,h}O'!:OHa-:-KaHTOP,O,~H'!a. 
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pacnpocTpaHeHHUX 

06o6rueHI1e ,naHHOrO MeTo,na npe,nJIOJKeHO M. K. faBypHHUM . II HOCHT 
' • ~·: • ' • • J 1 ' • , .. ',a '• ,• ~' ' • 

Ha3BaHHe HenpepUBHOro aHaJiora MeTo,na HhiOTOHa ( HAMH). MeTOJl 
~ '.~ )>' J- :· • ~~· • ':~;, ·' ,' ;· :'t!'::t~>: .. 

pa6oTax E.n.JKHJlKOBa, '· ... n: . llOJIY'II1JI. ,naJihHeiiwee pa3BI1THe B 
.j • -~ ~ • ,".:. ; .'> ~: ::. • ' :·:- 1 ' '., l ~ ' •i 

M. B. ny3UHI1Ha 11 HX y'leHI1KOB 11 .xopowo 3apeKoi!C~·II.nOBaJI ce6SI npH 
.... y ." . . .:•., .. ;•. i:~ T ;~ :, 

peweHHH pa3JIH'IHHX H8JIHHei1HHX 3a,naq TeopeTH'IeCKOll lflH3HKI1 B 
' :·'> ;: _-,·:·~: i, .:·f ::>. . .. :.: ( 

Te'leHHe llOCJie,nHI1X ~Ba.nuaTH C JIHlliHHM JieT. 
. ;".(.!'- ~' ' . ... 

~ ·, ' 

0TM8TI1M, 'ITO npe,nJIOJK8HH TaKJKe pa3JIH'IHHe MOJlHlfli1KaUHH ,HAMH 
• . ' -~ . . . • ~. • t ;: ' • f 

C U8Jlh10 ynpoiUeHI1H BH'IHCJI8HI1H 11 paCID11peHH51 o6JiaCTH cxonHMOCTH. 
. 1':/_:~.:~ : '·, ~ ,·.,, ~ .·,·· .. ·< ~~ 

qTO KacaeTC51 

],' 

JlHCKpeTH3at;I1H 3a,na'!H (3), TO cyruecTayeT 
-~~~-

MHOJK8CTBO pa3JII1'1HHX MeTOJlOB, TaKI1X KaK MeTo,n KOHe'-IHHX 
;: 

pa3HOCTeii, M8TO,n KOHe'IHHX 3JieMeHTbB 11 ,npyr11e. , 
• ~J ::-.. • 

B nocne.nHoe BpeMH ace 6oJihwe BlllfMaHI1e Cll8lU1aJilteTOD 
... _: .•( )" ""'.: .: ; 
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~PI1BJieKaeT ~eTOJI. KYOH'Ier.Jmx cnnaiii-joB, 1\0TOpbui .no TO'IHOCTII u 
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':, 

CJIOJKHOCTH peaJIH3aQI1H cpaBHI1M ~ KOHe'!Ho-pa3HOCTHUM MeTOJlOM; HO . . . 

nMeeT H HeKOTOpUe npeHMyllleCTBa nepe.z( :llOC~~JlHHM. Hp116JIHJKeHHOe 

peiDeHI1e · B HeM. HIUeTCH B KOH8tlHOMep~OM npOCTpaHCTBe Ky611'!eCKHX 

cnnai1HOB, B :·pe3 y nhTaTe ;~Jere'· JlH!fl!flepeHU11aJihHUll· onepaTop OT 

CllJiaiiHa BU'IHCJISieTCH TO'IHOi. 0Ka3UBaeTC51, 'ITO B . 3TOM 
) . 

npocTpaHCTBe Haxoni1TCH,. B '!aCTHOCTH, KBa3HHHTepnOJIHUHOHHU~ 

cnnaiiH, annpOKCHMHpyiOIU11H JlOCTaTO'IHO rna.nKoe . pew_eHI1e 

JlH!fl!flepeHQHaJihHOll 3a.ita'll1. Ha OCHOBe MeTo.na KOJIJIOKaUHH y,naeTC51; 

liai1TI1 cnnaiiH, coana.naiOrnlifl. no TO'IHOCTH c KBa3HHHTepnoJI51UHOH-

HUM. TaKHM o6pa3oM, 3nech HMeeTCH ,B03MOJKHOCTh CTpOHTh· 

np116nmiceuHoe peweHHe; annpoKCHMHpyiOruee He TORhKO peweHHe, HO 

n. era npOH3Bo',nHl.te C. BHCOKOH. TO'IHOCThiO, 'ITO Tpe6yiOT MHOrHe' 
' ·' . . " 

3a.na'ln :lflH3HKH; · B TOM 'IHCJie H nepetiHcneHHUE7 nurne. . 
·,:. . CJie.nyeT 'onieTHTh, 'ITO 6Jin3KI1t.J K,.MeTo.ny CllJiaHH-KOJIJIOKaUHH .. 

peweHH51 
' ... ·. cneKTpaJihHHX 3~~a'l; ~BJISieTC~ MeTon CTepJKHeBUX 

cnnaiiHOB, .B j<OTOpOM CTepJKHeBaSI lflYHKUHH 11Cll0Jlh3 yeTCH ... Ka~ : 

cp_e.ncTBo BHef!eHI151 .no~onimTeJI~Ho_i1 HHllJOPM(lU11H o. peweHHH, TaKa51 

HHlflOpMaUIIH 11Cll0Jlh3yeTC51 TaKJKe B MeTo,ne B03MyiUeHHH JlJI_SI pemeHI151 

3a,na'!H KOIDH . 

Hcxo.nH 113 

.UeJIH H 3a.na'IH HCCJie,noBaHHH 

BHlli~CKa3aHHHX' coo6paJKeHHH, o6~eKTaMHc 

HCCJie,nonaHHH B .nuccepTaUHH'BH6p(lHU ,naJibHei1rnee· pa3BI1THe'HAMH 11 

MeTo,n CllJiaiiH-:-annpOKCHMaUHH nJIH ''IHCJieHHOrO pelll_eHH51'.3a,naqH __ (·3) .. ; . 

npH 3TOM HaM np11lliJIOCh: 

- pa3BHTh B-npencTaBJieHHe Ky6H'I8CKHX•CllJiaiiHOB KJiacca.C
2

; 

ycTaHOBHTh CBOHCT~a JIOKaJI~HO Ky6H'I8CKHX CllJia~HO~, 
·. 4! .~ .. •. ' 

annpoKCHMHPYIOlliHX rna.nKne !f!YHKUHH, B 'laCTHOCTH, ' . peiDeHHSI 

JlH!fl!flepeHQHaJihH~X 3a,naq; . 
,_ ; ~ , . ' ' . -.\ ~-
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- OOCTpOHTh CQJiaiiH-CXeMU ncisurneHHOii'~04HOC~H ,llJIH ~erneHHH 

nmp!fJepeHuwaJihHUX ·YP,':_BHemi"fl BToporo nopH.nKa~ 

p~3pa6oTaTh 

4HCJieHHOro• pemeHHH 

H. o60CHOBclTh. MOJlH!flHKaUHIO HAMH : )lJIH 

HeJIHHeiiHm{. !fl.YHKUHOHiiiihHUX ypaBHeHHH, 

no3BOJHUOntYio cymeCTBeHHO . ynpOCTHTh perneHwe 3a.naqw )lJHl 

HTepaUHOHHOH nonpaBKH Ha KaJK,llOM.rnare HTepaUHii; 

TeopeTH4eCKH 060CHOBaTh ···'MeTO,ll BU6apa HTepauHaHHOra 

napaM~Tpa B HAMH. 

Pa3pa6aTaHHUe aJirOpHTMU 6UJIH npHMeHeHU K · 4HCJieHHa'My 

perneHHIO cne.nyiOmHx 3anaq: 

3a,llaqa pacceHHHH B anHaKaHaJihHaii .. · H f' MHaraKaHaJihHaii 

naCTaHaBKax; 3a,llaqa pacceHHHH C . KaMnJieKCHUM naieHUH~JiaM~ 

BU4HCJieHHe KBa3HCTauwaHapHux cacTaHHHii c!flepwqecKH CHMMeTpHq-

HUX H,llep; 3a,lla4a JlBYX UeHTpaB, BU4HCJieHHe·TepMaB H MaTpH4HUX 

3JieMeHTaB; HCCJie)laBaHHe ycTai14HBaCTH CaJIHTaHOB HeJIHHeiiHara 

y paB HeHHH liipe.nHHrepa' C pa3JIH4HUMH" THna'MH HemmeiiHaCTH. 

llJIH 4HCJI~HHara ~erneHH~ yKa3aJaux 3a.naq 6una aeo6xanH~6: 

- PelliHTh 3a,lla4y nepeHaca rpaHH4HUX ycJiaBHii H3 6ecKaHeti-· 

HOCTH ,· "yqHTUBaH aCHMnTaTH4eCKae QOBe~eHHe HCKaMUX perneHHH. 

3BM. 

Ca3,llaTh KOMnJieKc nparpaMM, peaJIH3 yioluwx anropHTMU Ha 

- IlpaBepHTh pa60Tacnoca6HOCTh H 3!fl!fleKTHBHaCTh aJirapHTMaB .. . 
npaBe,lleHHeM TeCTaBUX pacqeTaB H cpaBHeHHeM c· pe3yJihTaTaMH, 

nanyqeHHUMH JlPY~HMH MeTa,llaMH B TeX CJiy4aHX, 

pacqeTu HMeJIHCh. 

HayqHaH HaBH3Ha H 3Ha4HM,aCTh pa6ani ·. 

_CJie,llyiOmHe pe3yJihTaTU HBJIHIOTCH~HaBnl~H: ' 
" ' 

Kar.na TaKHe 

H~ acaose B-npe.ncTa~JieHHH cn~aiiHa BBe)leHH JiaKaJihHa 

4' 

! 

~ 

Ky6H:<IeCKHe cnnaiiHu,. .nonycKaiOmHe :·cymecTBeHHO · 6onee ···. npocTyiO 

4HCJieHHYIO peaJIH~?,UHIO ·no Cp<lBHeHHIO_ C. HHTepnOJISIUHOHHUMH. 

IloJiy4eHU OUeHKH norpernHOCTH annpOKCHMaUHH TaKHMH COJiaiiHaMH, 

qacTh.H3 KOTopux HeynyqmaeMu. 

• ; 1 -. ;rrpe.nnoJKeHu · nSITHTo4e4HUe w:· 'TpexToqe.,-mue ·: cnnaiiH-::cxeMu 

OOBUrneHHOH T04HOCTH ( nopSI.llOK· •T04HOCTH. 'BUrne ')lB yx: OTHOCHT,eJihHO 

mara pa3HOC.THOH 'CeTKH)· )lJISl; 06UKHOBeHHUX" .llH!p!pepeHUHam>HUX 

yp"aBHeHHii" BTOpOra· OOpH,llKa, H; ;JlOKa3aHa CXO,llHMOCTh npH6JIHJKeHHUX 

perneHHii., '·· 

- ·· llaHu o6acHaBaHHH ·MaJlH!flHKaUHH HAMH JlJIH.•HeJIHHeiiHux 

!flYHKUHOHaJihHUX: ypaBHeHHH B · .6aHaXOBaM npacTpaHCTBe c 

annwTHBHUM npencTaBJieHHeM onepaTopa B BH.ne npocToro onepaTopa 

H era B03MymeHJ1H. H Bu6apa onTHMaJihHar;o w.n~pauwoHHaro napaMeTpa 

:pa3 pa6oTaa:.. •, anrapHTM, aCHO B aHHUH' aa· MeTa,lle 

cnnaiia-annpoKCHMaUHH H .MOJlH!flHKaUHH : HAMH, · .nnH · qwcneHHaro 

pemeHHH'.iHeJIHH~HHUX' KpaeBUX H cneKTpaJihHU·X. KpaeBUX. 3a,lla4}J·.l) ~ H 

( 2) ::· •• . \ " ~ ·.:. {, 

'U::.: llaHO o6o6meHHe HeJIHHeiiiJoii':nacTaHOB.KH 'rpaHH4HUX, YCJIOBHH 

)lJIH '3a,llaq pacceHHHH. · Ilpe,llJIOJKeHa HaBaH~·' nacTaHOBKa irpaHH4HUX 

ycJiaBHii .llJIH; 3a,llaim JlBYX UeHlPOB; 
.· 

C naManthiO pa3pa6oTaHHar"a anropHTMa 4HCJieHHO. :peineHU 

"nepe4HCJieHHUe . BUrne 3a,lla4H Teape~J1qecKoii·'. !flH3HKH .·· C BUCOKaH 

Ta4HaCThiO., IlanyqeH 'pHJl pe3 y JihTaTOB ,' ··HMeiOiuHX caMacTa.sneiihHLIH 

!fl!f3Hq:_ecKn~ HHTepec;, 

·• Pe3yJibTaTu;: 'cacTaBJIHIOntHe TeapeTH4eCKYIO qacTh .( rnaBU 1..:3) 

,,· 
.nnccepTaUHH; OTHaCSITCH K pa3BHTHIO • MeTa,lla cnnaH:HaB H 

·' 
aeiipepiiBaaro' · all·anara MeTana HhiOToaa. B:CHJIY · ninpo1:ut KJiacca 

· pacci.raTpi·IBaeM!:lx 3anaq npennaraeMue' · MeTa.nu ., !daryT · HaHTH 
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npHMeHeHHe. B pa3JIH<!HUX. 06JiaCT51X, tpl13,HKH .¥!, TeXHHim. •¥ 

··· llpaKTH'leCKa51 •·TIOJie3HOCTh ,: pa6o.TU, 

• 
··'·Pa3pa6oTaHHUe: B>;,,llHCCepTaUHH - <!HCJieHHUe • aJiropHTMU _·6UJIH 

peaJIH30BaHU B BH,lle KOMTIJieKCOB nporpaMM, KOTOpUe · .MOryT 6UTh,. 

HCTIOJih30Ba~u .llJIH 'lHCJieHHoro perneHHH 3a.naqwpacceHHH51, 3a,llatiH 

· .llBYX ueHTpOB, ,llJIH .. BU'lHCJieHH51·:MaTpH<!HUX • 3JieMeHTOB 3TOH 3a.llatiH 
' . ·., .' ' !', 

.He3aBHCHMO .: OT 3HatieHH51 : napaM~'fPOB ;. B ·· · HeH.I; EOJI&llia~ tiaCTh 

nporpaMMHUX 'MO.llyJieH .. c· ·· He6oJihlliHMH.::; H3MeHeHHHMH·: · MOJKeT· · 6UTh 

HCnOJI~30BaHa npH perneHHH .npyrHX no.no6HUX 3a,lla'l. 

.,. 

.B 

., :'·\! 

B HaCTOHIUee•BpeMH KOMnJieKC nporpaMM ycrrelliHO~HCOOJih3YeTCH 

0115!11, , Ha MaTeMaTH'leCKOM H tpH3H'leCKOM 
~ 

.t!JaKy JlhTeTaX 

MoHrOJihCKoro ro~y.napcTBeHHOro~YHHBepcHTeTa. 

Anpo6aUHH pa6oTu 11 ny6nHKaUHH ··; 

. '· . Pe3yJI&TaTU. ·, BOllie,lllliHe B ·.,llHCCepTaUHIO,. .llOKJia.llhiBaJIHCh H 

o6cyJK,llaJIHCh. Ha MeJK,llyHa pO.llHOM· CHMn03 My Me no 'lHCJieHHOI>ty ·aHaJIH3 Y 

· .. ( llpar,a, .. :198;7), Ha MeJK,llyHapO.llHUX COBeiUaHHHX•r:no · ,HeJIHHe.HHUMt:, H 

Typ6yJieHTHhiM npoueccaM B tpH3HKe (KHeB, 1989), no TeOpHH 

· COJIHTOHOB ... · H . HX, ;; ,:npHJIOJKeHHHM· . (lly6Ha,,., 19~8), , ·.;;BCeCOI03HOH 

;KOHtpepeHUHH "Ma TeMaTH'leCKOe, ·. . MO,lleJIHpOBaHHe: . , .. HeJIHHeHHhle 

npo6JieMhl H Bhl'lHCJIHTeJihHaH MaTeMaTH~a " .. (.3BeHHropO.ll, ·.:lQ88) '· Ha 

cel'IMI;Iapax JIBTA OHHH 1 :;11Mt~O AH CCCP~ . ::_·"!''. 

··., ).'a6oTa, BhlllOJIHeHa .. :B,.COO'fBeTCTBHH, C. npo6JieMHO-::T~!If.~"~H'leCKH,M 

:TIJiaHOM ,Hayt{HO-HCCJie,llOBaTeJihCKHX p(l6.0T. OJ1HH. : .. , ; ~~ .. :.H:;7~ 

0CHOBHOe CO,llepJKaHHe .llHCCepTaUHH OTp(lJKe~O,-;;B, ~-5 ny6.JIH~t

UH51X:: B. BH,lle cTaTeH: a ,JKY{lHaJiaX JKBM .. H Mell, ::.Hci>,.,·.·Phys .. Lett., B 
t ~ 

c6opHHKaX. , "Bhl'lHCJIHTeJihHhle , .CHCTeMhl" , B 0 
••• Tpy .nax HM :: AH .• MHP ,. · . B 

• ~. > • '' l . - -' . '. . •. • • . . . . ' . . -' ' • " ' ~' • ~" > '"'" ... '\ ' • ~ " 

yqenux. 3anHcKax. Moi:IrY, .llO\{Jia.lla}{.•. ony6JIHK_o.BaHHhi?C , ,, .~~;u .TIJY .nax 

MJJ!C:IJ.YHapO.llHhiX (:!PB('!IUaHHH.. no HeJIHHefiHUM . ' . -~~-·. Typ_6yf\eHJ.HL!M 

6 

~ 

I 

) 

i 
'! 

I 
·! 

! 

·npoueccaM B qJii3HKe H no .1-eopHH. coJIIf.TPfiQB·:.H Hx~.npHJIDJKeHH~M. B 

npenpHHTax;;H .~cio6IUeHHHX; OlUIJ1. 
d ' 

··/ ); 

; : JIH<!HUH BKJia,ll aBTOpa ~ ~? ' 

llO ;~TeMe ! ''.llHCCepTaUHH. aBTOP' HMeeT 7 caMOCT051TeJihHUX 

ny6JIHKaUHH; ' · .. KpoMe Taro',,._, aBTOp .llHCCepTaUHH, pa6oTa51 B 

KOJI~eKTHBe COaBTOpoB: 611~ HH~UHaTOpOM ,llaHHUX HCCJie,llOBaHHH. 11M 

caMOCT051TeJihHO . · pa3 pa6oTaHU .:. ·,·Bee npHHUHTIHaJih~U~ 1 BO~pOCU, 

OTHOC51IUHeC51 K ,T,eopeTI;I'leCKO~- tiaCTH .llHCCepTaUHH~ ,,_ABTOp, JIH'l.II'? 

npo·Bo.llHJI. peaJIH3aumo Ha 3BM pa3p~6oTaHHhiX anropHTMOB,. nocTaB~n 
. . -

Bhl'lHCJIHTeJihHhle 3KCnepHMeHThl no' pe'rneHHIO ynOMHHy,ThiX ;Jlhlllie 3a,llati; 
' • • • • 4 ~ ' • • ;. ,,- • • • 

. Ci"pyK,Typa .llHccepTaUHH 'i 

, PetpepHpyeMaH .llHCC,epTaU!'\H C?~TqHT H3 r·aBe.lleHHH,. H : rne'c.TH 

rJiaB. Be nepBow)~qacTH·· ( rJiaBhl '1-::3) pacc~.wTpeHu TeopeTH'leCKHe 
. ' ' . ' ~ .. " - . ~ ' -~ . - ' ' - ' - . ' . ~ ' ' . .. - . 

sonpocu, ,:ii KacaiO!uHecH annpoK.CHMaUHH ,' tpyHKUHH 
-~~~,-~ .. , ... -\ •. ''.!• 

JIOKaJI&HhiMH 

·cnnawHaMH ,,, : nocTpoeHHH ,. cnnawH-, ex eM 
- . ' • . ' ·- - - ,. . . . " . ._;- ~ i 

TI~BUllieHHOH TO'IHOCTH, 

060CHOBaHHH 'MO.lliHfJHKaUHH HAMH If, Bhl6opa HTepa·UHOHHOro • napaMeTpa 
\ • • • -·~ . ' • . ' . • ' ' ' .·• " ' '' i • -, ; . .f • ~- ~ 1 

.llJIH 'lHCJieHHOr~ '' peJ?e,I;IHH.';t!J,YH.KUHOHaJihHhl~ ypaBHei:IMH llpHMeHeHHIO 

TIOCTpoeHHhiX B r JiaBaX '2-3 aJI[OpHTMOB .llJ151 ;_'lHCJieHHOro' perneHHH 
• -·; , ~ ;.· '. : .< •• '·' •• ;: ; ~ ,.\ •• ; • '-·. ; • ' 

,HeKOTOphiX 3a)laq TeopeTH'leCK,OH; 'tp~3HKI1; nOCB511UeHa,. BTOpaH, tiaCTb 
·- i .. lt . ' '~ :i 1 _, li_,, ~ - -· • ' ,, •.• ,, • ~. •• •. , ' ,_? ' 

.llHCCepTaUHH, 0 ( rJiaBhl ·. ,4-6)-; '\· 00JIHhli1 .. o6'heM .llHCCepTaUHH 
• .• •. ' • . .(' • • -~) '\. t •. -' ' l • ' •. .. ' - 'f ' ' ~ ' 

25-1 
' ~ ~ 

CTpaHitUA. .llHCCepTaUHH CO.llepJKHT 37, Ta6JIHU,. 2. pHCYHKa H CTIHCOK 
• • ·- . - - , "' .... - ~ • • ' • • ' ' ',, 'f ~' ' .. > - • : • '' • • ,- • ,._; ' • ' : • ' 

JIHTepaTypu,. 1!3,,157 HaHMeHOBa~IHH: 0 

. -- .... ~- ~ ' ', ' . ':: ' ~ irr 

'., .• ;! .. 
KpaTKoe co.nepJKaHHe .nHccepTaUHH 

Bci BBe,lleHHH K petpepHpyeMOH' .llHCCepTaUHH Bhl.lleJIHeTC51 KJiaCC 
~'; ;. i. •.•-·:·_, ~--· ' . . • • :;,. -~--:i •.( ~~ :.-

. 3a,llati·, . '.llJIH:< KDTOphiX . He06XOJli1MO pa3 pa6oTaTh e,llHHhiH MeTO.ll 
:--.-.. J . • ·u~,---.·.:1~'~···/ •,:.i; ·>,:r-~.: ,.:_~·::-~ :. : ~l ~- -<;T·. -·:~·~'" 

'lHCJieHHOro perneHHH •. 060CHOBh!BaeTC51 BLI60p MeTO.llOB~JIHHeapH3aUHH 
;;,"; . -~ . . :.' _;;,:·:~~--- .<'.i ·,_ ; ... -~--,~: ,l 't '! ;-,'•:.~:~t~~ .. _ _.-:_,' .•"'"- ' : -~-

H .ll!"c.~peTH3.aU1-pl. flaeTC~ .. ~pa~KO~~ ODHCaHHe .llHCcepTaUHH,, no 
~ ';~ .:.-, .; ; ; ·.-:.·.<: :~ ·' . ."··:> , .. ' -

.·.-; 
•,! 



-... 

r.ria'aaM 'H nepe'leH'b OCi,JOBHUX pe3yJibTaTOB.' ,,• ' >:; ,, ··/;-,' ··uJ 

B r JiaBe 1 paccMaTpHBaiOTCH . annp.OKCMMaUliOHHUe ' CBOHCTBa 

HHTepnoJIHUM~HHbiX M 6JIM3KHX K HHM enJiaHHOB. TipM ~TOM. s'ciO.UY, 3a. 

HCKJIIO'IeHMeM §2, MCnOJih;yeT6I_ B-npe'ncTaBJieHH~ Ky6H~ec~MX 

cnJia:l:tHoB ··Knacca c2
• 

t- ' !. 

., . + ~ " 

~; { 

N+1 
'! J _(; -~ . '~' 

S= [ .ex B (x) 1 , . 

j=-i J j ;·, · ...... ' 
(4) 

;·~ ' t> :,,_,, 

KOTOpOe 
. ' ., 

HBJIHeTCH yno6l!I1M 
1 

• cpenc·f'aoM<:~mi!i nplinomeHHH. · OHO 

n03BOJIHeT BBeCTM 'a 'paCCMOTpeHMe HeKOTOp!le · JioKa:·JihHble' cnJiaHHbl: ; 

B · §1 '\::!qJoj:JMynnpoaaitii ;;Jiaa: nina 1 i<paeahlx' ycnoanli · JIJIH 

MHTepnonsiUMOHHUX 'Ky6M'IeCK~j{'; cnnaf!HOB B' Te,pMH~ax K031Jl!JlHUMeHTOB 

pa3JIOmeHMH (4). n8ii~aHi 3KBMBaJie~T~~CTb O.UHOrO 113 HMX 
,• . \ '·,· 

KpaeB!lM ycnoBMHM.,. ilina 4·: :llpyroi1''·TMI1'l'::Ha paBHd~epii611 · ceTKe 

3KBHBaJieHTeii' 'onT.HMaJib H~M KpaeBh!M y cnCisiisu.i. YcTaHOBJieHbl 
I. 

caoJi~TBa . K031Jl!JlHUMeHTOB pa3JJOlKeHHH ( 4 l .nJIH .. ~H,~ep.noJIHUMOHHOro. 

cnmii1Ha·, ·. npe1eT'aaJI}liOume ini:T\~pec·''c' ~o'IK.li 3 pe~MSI:'annpokcnM~UMM 

IJ!YHKUMH. B .§2 p'accMoTpeiiu' . ':nri~ !;.1-nna: '· <no'Ka'nhliux iy6i·PiecKHX 

cnnaAHoB Kna'C:'C:a c M noKa3aHa IieynY'IuiaeiiocTb noiiyiJeiliiux .UJISI 
- . . . 

HMX OUeHOK T.OtlHO,CTH 'annpOKCHMaUHH: , 
;·:··;" 

I •· ' .: 

s §3 sae.zle!Ihl · TaK ·Ha3uaaeMu'e';. 'l<aa3MMinep.rioiiSiu.no'Hiiue" ·if 

JIOKaJibHO:_' anripoKCMMaUH,OHHh!e cnnaliHU/' K031JlcPl.fUMeHTbl 'pa3JiomeHHS! 

KOTOpbiX onpe.nenHIOTCH ri'o HBHNM ~opMyJiaM. lin~': HH;( ycT'akoa.rieHk 

oueHKM norpelliHOcTel1 aa n106ol1 HepaBHo~ep~oi~ 1 ce~Ke (TeopeMu 

1. 3 I 1. 4) • HaA.neHbl . TO<i~M cynepcXO.UMMOCTii ·3~MX cnJiaHHOB npH 

. ' '· '.__,'t•,•'• 

HeKOTOpb!X orpaHH'IeHMHX Ha COCe.UHMe lllarM CeTKM. . 
. ·-·.'. ; ;· ",-~ ;, ·;>~ ··-~ '·; ,:1 ,:,, :t ~-::·:·;?·t··~-·;:'. ·.', 
B §4 paccMoTpeH aonpoc annpoKCMMaUMM qJyHKUMfi JIOKaJibHO-

MHTepnoJIHUMOHHbi~M Ki6n'leCKMMH ~nnai1HaMM. nony'leHu oueHKli , 

npH6JIHmeHMH!JlYHKUMM M Je npOH3 BO.UH!lX. 
., 
llJIS! paBHOMepHOH CeTKM 

8 

f;; 

ll i 

) 

i ' 

OUeHKM HBJHIIOTCH TO'IHbiMM (TeopeMa 1. 7) • ',llJIH 6oJiee rJia.UKOH .IJ!YHK

UMM noJiy'leHbl aCMMnTOTM'IeCKMe OUeHK~ npM6JIMmeHMH (TeopeMa 1.9). 

rnaBa 2 ·nOCBHIUeHa nocTpOeHMIO cnJiaHH-::CXeM ·nOBblllleHHOH 

TO'IHOCTM•.UJIH pellleHMH KpaeBOH 3a.Ua~M 

Lu=u"(x)+p(x)u'(xf+q(x)u(x)=r(x) 

1 u=a'u(a)+i3 u' (a)=i 
1 1 1 1 

' ~~ : . 

1 u=a u(a)+i3 u' (a)=7 
2 2 2 2 

\ , ~ 

' xe[a,Bl, 

~ ; " 
(5) 

~:· l 

'B §1 paCCMaTpMBaeTCH MeTO.U cnJiaHH~KOJIJIOKallMM., TIOKa3aHO, 'ITO B . - -· . . ' . :• . ~ 

CJiy'lae paBHOMepHOH ceTKM. C JIOMO!UbiO, · npOM3BO.UHbiX KOJIJIOKaUMOH

HOro CnJiaHHa MOmHO annpOKCMMMpOBaTb TpeTbiO '·n'i'' 'IEnBepTyiO 

npOM3 BO.UHble pellleHMH 3aJia'IM ( 5) ( JieMMa 2. 1) . B §2 noJiy'leHO 

pa3JIOmeHMe K031Jl!JlMUMeHTOB KOJIJIOKaUMOHHOrO criJiaJ1:Ha no CTeneHHM 

inara· paBHOMepHoA ceTKM M o6oclloaaHa npoue;nypa Pit:~ap..i{coHa 

yTO'IHeHMH pellleHMH Ha riocne.noaaTeJibHOCTM ceTOK. 
; : .~: (: 

B §3 Ha ocaoae annpqicnMaunoHHux caoAcTB · KBa3nn'T'epnonH-

UMOHHOro cnnaAHa. nocTpoeHa nSITMTO'Ie'IHaSI cnJiaAH-cxeMa 

nOBblllleHHOH TO'IHOCTM Ha paBHOMepHOH ceTKe M npe.nnomeH MeTO.U ee 

pellleHMH. 1!0Ka3aHa TeopeMa 0 ,,CXO.UMMOCTH n'pM6JIMme'HHOf'O pellleHMH 

M 'era . npOM3BO.UHbiX. CXeMa . JierKo pacnpOCTpaHSieTCsi 'Ha CMCTeMy 

.UM!Jl!JlepeHUMaJibHbiX ypaBHeHMH;BTOpOIO nopSI.UKa. 
.· 

B · §4 nocTpOeHa TpeXTO'Ie'IHaH cnJI~HH-CXeMa ' riOBbl~eHHOH 

TO'IHOCTM Ha peryJISipHOH ceTKe. ·. 1!oKa3aHa CXO.UMMOCTb 

npM6JIMlKeHHOf'O pellleHMH Ha HepaBHOMepHOH M paBHOMepHOH CeTKaX 

( TeopeMbl 2·. 2 M 2. 3). · Bee TeopeTM'IeCKMe auao.nu OTHOCMTeJibHO 

nopSI.nKa CXO.UMMOCTM npM6JIMmeHHOrO 'pellleHMH nO.UTBepm.naiOTCH 

-.r 
'IMCJieHHbiMM paC'IeTaMM. 

. 
CXO.UHMOCTb .nayx 3BOJIIOUHOHHbiX npoueccos pellleHMSI 

HeJIMHeHHOrO ypaBHeHMS! (3) M3y'laeTCS! B f'JiaBe 3. KaK M3Be~THO, 

9 



HAMH ,llJU! ypaBH8HIH!. ( 3), np11BO.lli1T K 11Tepa.UI10HHOMY npoueccy 

q> I ( Z ) V =-:-q> ( Z ) 
,·•· n n . .·:n . 

z =z +'t' v 
n+l n ·n n 

O<'t' ~1 
n 

n=O, 1 •••• 
(6) 

B 11TepaU1111 ( 6) cymecTBeuuy~ ponh 11rpaeT napaMeTp-. 't'
0 
••. B 

.HaCTOHlliee BpeMH qaCTO 11Cnonh3Y~TCH "OnTI1ManhHUH" 

npe,llJIOlKeHHUH B.B.EpMaKOBU!-1 

BUqi1CR518MUH no ~OpMyne 

... _ ., II'~> tz .. > 11 
... - a.. n-1 

n llrp(zn) II 

11 

• .,J 

't' 
n-1 

H. H. Kani1TKI1HUM, . 11 

n=1,2 ••• .. 

mar, 

mar, 

(7) 

KOTOpaH 6una npe,llJIOlKeHa,H.B.lly3UHI1HUM, HO He 060CHOBaHa. B §1 

.:noli r naBU noKa3aHo, qTo Bbl6op , mara no ~opMy ne ( 7) .. c , a:=1 .. 
no3BORH8T yMeHhmaTh H8BH3KY ypaBH8HI1H (3) OT 11TepaU1111; K 

HTepaUI111. llp11 H8KOTOphlX orpaHI1qeHHHX OTHOCHT8JihHO 't'
0 

nonyqeua 

oueHKa ( TeopeMa . 3 .1) CKOpOCTI1 , CXO.lli1MOCTH ·· 11TepaUI10HHOro 

npouecca ( 6) • KOTOpaH B !fpe.uene cosna.uaeT co CKOpOCTh~ 

CXO.lli1MOCTI1 M8TO.Ua Hh~TOHa. 

B03MOlKHOCTh I1p11M8H8HI1H M8TO.lla ycTaHOBR8HI1H .llRH. pemeHI1H 

H8JIUHeHHUX .ll11~qJepeHul1aJihHblX 3a,llaq (1), paCCMaTpHBaeTCH B,,_§2. 

llp11. orpaHI1qeHI1HX Ha ClJYHKUI1~ f 11MeeT MeCTO MOHOTOHHaH 

CXO,lli1MOCTh 11'Te pau1111, OCHOBaHHUX,, Ha. KOM611HaU~I1, MeTO,lla 

ycTaHOBR8HI1H. 11. HAMH · ( TeopeMbl 3.5 11 3.6). YCTaHOBJieHI1e 

MOHOTOHHOH CXO,ll11MOCTI1 np116JIHlKeHHOro,pemeHI151 ll03BOJIH8T C,llenaTh 

KaqecTB8HHUH BUBO.ll (TeopeMa 3. 7) 0 HeOTp~~aTeJihHOCTI1 

(HellOJIOlK11T8RhHOCTI1) pemeHI1H .ll11qJqJepeHU11aJihHOH 3a,llaql1 (1). 
, " ,I >I i: '< ~ 

§3.riocsHmeu o6ocuosau11~ o6o6meHI1H (MO.ll11ClJ11Kau1111) HAMH .unH 
"._ '!_ • ' • • r ' 

ypaBH8HI151 ( 3), B KOTOpOM onepaTOp q> npe.UCTaBnHeTCH B Bl1.ll8 

CYMMU .llBYX onepaTOpOB: rp=rp +q>. BBO.llH HenpepUBHUH. napaMe:rp t· 
. . 0 1 . 

(O~t<oo) 11 ~YHKUI1~ BKn~qeHI1H 
/ 

g(t)c=1-exp(-t) B uemmeH.uuli 

10 

) ' 

~. 
( l l' 
' 
~ 

onepaTop 
f' ;•\" 

rp(t,z(t))= rp (z(t))+g(i)rp (z(t))i · . o_. · · · 1 

raccMaTpHBaeTCH a6cTpaKIHa~ 3a,llaqa Kom11 

d 

dt 
rp(t,z(t);)=-rp(t,z(t)) 

z(O)=z
0 

;:> ) l;' 

(8) 

.llOKa3UBa~TCH cymeCTBOBaHI1e pemeHI1H 3a,llaql1 ( 8) ·: np11 H8KOTOpUX 

orp~HI1qeHI1HX OTHOCI1TeJihHO ,np0113BO.llHUX 

cnpaBe.llJI11BOCTh COOTHOmeHI1H 

onepaTopoB · rp
0

, rpl ' 11 

lim z (t)= 
l-+00 

* r.ue Z -KOpeHh ypaBH8HI1H (3) . 

* Z I 

.ll11CKpeTH3a~I1H ypaBHeHiiH ( 8) .,no nepeMeJfHOH . t ocymeCTBR518TCH, 

KaK o6uquo, no, ~e~~~y 3Hn~p~ ~ • .llOKa3UBaeTCH ~XO.lli1MOCTh 

COOTB8TCTBy~mero· 11Te~atii10H~oro npoueqca ( TeqP,~M.a 3 .• 10) .·. 

npe.unaraeicH MO.ll11~11KaUI15j 3TOrO r: 11TepauHOHHOrO 
\.. . . 

'· ~· r 
' np11BO.llHlli·aH . ·. K. ynpomeHI1~ BUqi1CJI8HI1H: '· 

q> I ( Z ) V = -q> ( Z ) -g q> I ( Z ) V 
0 .; n." ·n .· n n 1 n n-1 1 

Z = Z + .'t' V j n=p 1 1 1 • •• • • , 
n+ 1 n ." l..: n n ·~ , . , . 

~r) . / 

npouecca, 

(~?) 

(9b) 

BalKHUM HBRH8TCH ,TO, qTQ 3BOR~U110HHUH Hh~TOHOBCKUJ1:{npouecc ( 8) 

o6na.uaeT CBOHCTB.OM pery JIHp113aUI111. 
' .· ' 

... 'l't_. 

B §4 npe.unarci.eT.cH qHCJieHHUH • anropi1TM ,penieHI1H 
i .. 

cneKTpanhHux Kpaesux 3a.uaq. OH nocTpo~'u c noMOllih~ o6o6meHI1H 

HAMH 11 cnnalin-:cxeMu nosumeuuoli ToquocTI1. . ' ~ { .. AHanor11quul1 B~npoc 

.llRH KpaeBUX 3a,llaq 113yqaeTCH B §5; 

B · rnaBe 

·. y'paB HeHI1H 

4 113yqeua· YCTOJ1qi1BOCTh 

lllpe.U11Hrepa c pa3nl1qHUMI1 
;. i ':- ~. ) . 

! f --

COJII1TOHOB Heni1H,8HHOrO 

•<r11naM11 (', eni1Heli~ocTH, 
' I '-'•. 

~~-~3~KH; BKn~qaH BCTpeqa~lliHXCH B pH.ue TeopeTI1qecKHX Mo.ueneli 
' :: .. ) ,'-' 

H,llepHy~ r11,llpO.llHHaMHKy, Hen11~eliuy~ OllTUky, HJia3My, TeOpH~ 

11 
" 



KOH~eHCHpOBaHHOrO COCTOHHIHI aemecTBa ·· H ~lK03eetJCDHOBCKHe 
;' 

KOHTBKTU. KaK H3BeCTHO,; BOllpOC 06~ YCTOH4HBOCTH COJIHTOHOB 

OTHOCHTeJibHO B03Myll!eHH51 cneuna£J,aoro BH~a B .• JIHHeAHOM 

npR6JIHJKeHHH o6U4HO CBO~HTCH K ;H3y4eHHIO cneKTpa C06CTBeHHUX 

3 Ha4eHHH JIHHeapH30BaHHOrO ypaBHeHHH B 3aBHCHMOCTH OT 3HB4eHHH 

BHellJHero napaMeTpa 3a~a4H. B §1-2 HCCJie~yeTCH YCTOH4l1BOCTh 

coJIHTOHOB ypaaaem{A lllpe~HHrepa . :J ' . .·~·: 

i<I>'+cl> -(1+2A)<I>+2(A+2)<I>I<I>I
2
-3¢I<I>I

4
,;;'0 I (10) 

t XX 

O<A<1 

H 

i<I> +<I> +2<I>I<I>12=- Feint. 
t XX ~ (l1) 

Bonpoc 06 YCTOH4HBOCTH COJIHTOHOB ypaBHeHHH (10) H (11) 

CBO~HTCH K H3y4eHl1~ '3aBRCl1MOCTH OT 

3HaqeanA 3i:L.Iraq• 

H 

' ' 

H(v)~-A(v)jy = 0 1 

y=O npn lxl-+oo 

( L(a:)-(A (a:)D+A·(a:)D))y 
. . 1 1 2 2 

y;,'o· npH lxl-+oo 

COOTBeTCTBeHHO. 3nech 

napaMeTpa C06CTBeHHUX 

; J. 

: 

: '~ i "'{ . ~ !' ( 12)' 

01 
( 13 )., 

. d 2 . . d 
H(v)= - - I + v - J + U(x) 1 !vi <2ifl-A'1 · 

/ 

· dx
2 dx 1'"" 

I ( ~ ~ ) I 
'( 0 J = 1 -1') 

.0 I 

L~(a:) 0 

L(O:) ::~c 
0 .. ·L

1 
(a:) 

0 0 

o· o 

0 

0 

L (a:) 
0. 

0 

0 

0 

0 

Ll (a:) 
; t: ~--.' 

12', 

] . 
J 

U(x) ( C!t; ;~ ) 1 i 

~ ~ .. 

o;~ { -~ ·:,, ~ ~JJI 
0 0 .. 1 

... ·: ~ 

0 -1 0 

·\1 
' 

:rJ '1 I..·. 

-~. ~ 

r 
0 .:..1 .1 
1 

i • - ;..\ • r.' . 2 o(a:)=- d·· 
;. '. ~ 2" ~>; 
(2V-cth a:)·~ 

2-D = l 
0 

0 

0 

0 

0 

1 0 ~ 'jl 
dx

2 

' 2 

Ll (a:)= - ~ 
dx

2 

- (6V-1) 1 a:E(0 1 oo); 
~ . . ' 

-1 0!· 0 0 . 

q
1 

H .V. -. BUpall(e!!HH ,~ eo~epJKall!H~: ~ei1CT!3Ji'!'eJ!b1IYI'l' H ;MHHM!/f'O 4BCTH 

COJIHTO,HOB-;,YpaB,HeHHH· ( 10) . H ( t·1). ' .;. 

C · llOMOU!h~. pa3pa6oTaHHOrO ·. :IJ,•: r;~BB?;X~· 2, 3 .aJir:OpHTMa .4HCJieHHO. 

perneHa :e_epHH. 3a~aq, aa co6cTaeaaue .. ,3Ha4eHHH. · (12), : .. (13)., 

HaA~eHU KpHTH4eCKHe 3Ha4eHHH: napaMeTpOB (0: 1 V), HBJIH~U!H8CH 

noporaMH ycToi14HBOCTH coJIHTOHOB. ·: B . HeJIHI;IeHHOM np~.?JIHJKeHHH c 

I 

llOMOU!h~ npHMUX · . 4HCJI8HHhiX ·, pacqeTOB:· HCCJie~OBaHa · BpeMeHHBH 

3BOJI~Ul151 :P8lii8HHH, 3BOJimlHOHHOrO ypaBHeHHH ( 11) ;B ·. §3. 

. B: , ·rrnaae,;~, 5: p(i3BHBaeTcH . 1 :o~HH < •. nonxo~. •. •:CBO~HmHi:f:: 3a~aqy 
• I • ' 

pac~eHH!J}l: K perneHH~ HeJIHHeAHoA. : Kp,aeBOH 3a~aqn, .. ,· SIBHO He 

Co~epJKailiei:f cpa3U pacceHHHH a. B §l paccMaTpHBaeTCH O~HOKBHaJib-

aaH.,3a~aqa pacceHHRH <"T f ~' ;·: 

u"+,(k< .. l(l+1 )'_ u(~))u = 01 
. . 2 

r 

u(O) = 0 1 

u(r) ~ sin(kr-:lrr/2H) 1 . ,. r-+oo 
.· 

rne llOT8HUHaJI U(r) HMeeT'aCHMllTOTHKy·npH r-+oo 

U(r) 
c

2 
c

3 +- ,+ .... 
r2 rJ 

·' 

, :.{ 

.. -~.: .. 

(14) 

(15) 

(16). 

(16') 

He''HCKJIJ.0.48HO','' 4TO OH HM88T CHHrynHpHOCTh B T04Ke 'r=O~· .. 3a~aqa:. 

coci'oirT; -8 aaxoJK~eHHH cpa3u. pacceaaHsr a npH· 3anaaaux '3HatJ:eHHax·. 

3HeprHH k2
'H op6HTBJihHOro MOMeHTB 1. 

C U8Jih~ 6oJiee TOtJ:HOH llOCTBHOBKH rpaHHtJ:HOro'~~YCJIOBHH llpH 

6onhliiHX r ytJ:TeHu cne~y~mne tJ:JieHu · B acHMnToTHKe• perneHJ.!'a' ( 16): 

_f·.""? 
13 



u (r). = f (r) sinO: (r) +g (r) coso: (r)'. 1 
. "' .. Om , ,. ·~~--- .,. Om , .. 

.. (17) 

a:(r)=kr-lrr/2+o 1 

r.ne ·m ,, 

2: aJr
1 

1 

1=0 

111 

gam (r) = 2: bJr
1

• 
I =1 

,. :f' (r) 
Om 

ACHMllTOTHKa '( 17) :.!no3BOJHI8T llOCTaBHTh npn6JiH>K8HHOe rpaHH<iHoe 

ycJIOBHe B TOtiKe r=R, 6oJiee 6JIH3.KOH K TOtiKe r=O 1 tieW rpaHHUa 

lfHT8pBaJia C TpHBHaJihHllM:KpaeBUM~YCJIOBJfeM (16)'" 

2 ' f· . 2 . ' 2·· (ug ·-g u') +(f u- u~) -(f g"-f .g ) ·=.0 r=R 
1m om lm ·Om Om lm 1m .Om ,~_. 1 1 (18) !. 

r.ne ·. :t·:Ji (''' 

'fl~ =f~m-kgo~·~ g''~g''+kf • ..:. 
lm om Om 

TaKHM o6pa30M, 3a,naqa pacceHH~H~c¢opMynwpoBaHa KaK HeJIHHeliHaH 
' . .. 

KpaeBaH 3a,naqa '( 14)',' ( 15), ( 18): TipHeM IIOCTpOeHHH H8JllfH8HHOro 
- :; _:.~ { 

rpaHHtiHoro ycJIOBHH,~He co.nepmamero ¢a3u pacce~HH~~··~~crrpocT

paHen · s·· cne.nyiOmnx rraparpa¢ax ·' ( §2'-§3) 'Ha 3a.naqy paccefiHHH c . . . 

KOMIIJI8KCHllM IIOT8HUHaJIOM lf .. MH'oroKaHaJihHYIO 3a,naqy. · pacceHHH.iL 

H.neH HCKJIIOti8HHH H8lf3B8CTHllX rrapaMeTpOB pacceHHHH •'lf3 · 'KpaeBoro · 

YCJIOBHH, pa3BHTaH B rr~e.nu.nymwx rrap~rpa¢ax, wcrroJih30BaHa B §4 
L( 

.llJIH BlltiHCJI8HHH K03¢¢HUH8HTOB rrpoxoz.neH~H lf OTpazeHHH B 

o.nHoMepnoli 3a,naqe pacceHHHH: 
~" I 

2 

d ¢(x 1 k)+(k
2
-V(x))¢(xlk) = 01 kEIR; ~'' 

dx2 
~ j •. \ { ; : ; 

¢(X 1 k) -+ D(k)e1kx,. X -+ +oo 1 
\ 

~(xlk) -+ elkx+T(k)e-lkxl X -+ -oo 1 

,r.ne V -semecTBeHH03HatiHaa, .•. Kycoql!o-HerrpepUBHaH. Ha., IR.• ¢YHKUHH,:' 

.nocTaTOtiHo ·.6ucTpo cTpeMHmaac.fl ,K HYJIIO qpw jxj.-+ oo, ··TaK 'tiTo· 

surronnHeTcH ycnosne .,, l"? 
00 

JjV(x) jdx < oo. " •t: 
" -oo 

B OTJilftiHe .• o~ •• npe.nu.nymwx. cnyqaes, ~:3.nech nonytieHa_ JIHHeliHaH. 

14 

1 KpaeBa~. 3a,n~qa .llJIH B9J!HOBOH ¢Y!fKUH,lf :¢(X 1 k) ._ .· 

,3a,naqa:· BlltiHCJieHHH KOMIIJI8KCIHiX 3H,epr11H (k=kl+ik21' k2<0) 

y~aBHeHHH llipemmrepa ... (14) c¢opMyJIHpOBaH~: • B · §~ KaK 

crreKTpanhHaH Kpaesaa 3a.naqa, -.nnH,~ero.6una.HcnoJih30BaHa n.neH ' ·. . .. - .:. ·' -·-· _·. . . . . . . . - ' 

IIpHBJietieHHH IIOCJie,nyiOmHX tiJieHOB B_aCHMIITOTHKe pemeHHH. Oco6ep-

HOCTh 3a.natii1 BlltiHCJieHHH pe30HaHCHllX COCTOHHHH COCTOH~ B .~OM, 

.. tiTO BO:fl.HOBaH ¢YHKUI1H He HHTerpHJ:lY,eMa :C KBa.npaTOM. TI03TOMY 

BM8CTO ,06lltiHoro ycnqBHH HOpMHpOBKH ·rrpHM8HH8TCH:~YCJIOBI18 
l 

(U 1 :Ula: =.1 1 . (19) 

r.ne 
(X) ' 2 >' ~' '· , . 

lim f e-ar u (r) v (r) dr. 
0:-+0 +0 

···{' 
\';~ 

. ·~ ;"• 

(U 1 V)a: 
;:;:: 0 

nonyqaeMue ,B rnase 5 HeJIHHei1Hue Kpaesue 11 crreKTpanhHlle 
' . ,.. . .. .. "-~. __ :;::~!-~\ l, ~ •· 

Kpaesue 3anat'tl-i' pemeHu c rroMomLiO •• inepauwoHHc)ro--- rrpouecca ( 9), 
. . ·: ' ' ' ... . . . . ,· \ 

·' 
OCHOBaHHOro Ha ~eTo.ne·crrnai1H-arrpoKCI1MaUI111,11 MO.lllf¢11KaUlflf HAMH. 

B npouecce _HTepauHI1 Tpe6yeTCH 3H~tiHteJibHqe: ' BpeMH llJIH 
: ., 

BlltiHCJieHHH K03.¢¢11UHeHTOB H rrpaBOH tiaCTH CHCTeMll JIHH8HHllX 

anre6pawqecKHX ypaBHeHHH ;·:( 9a), , H 3TO cTaHOBHTCH oco6eHHO 

omyTHMllM, KOr~a tiHCJIO HTepaUHH BeJIHKO. · B CJiyqae 3a,naql1 
c· 

pacceHHHH, B CHJIY JIHHeHHOCTH ypaBHeHHH (14):· Bee K03fll¢HUHeiiThl 

CI1CT8Mll (9a), 3a .HCKJIIOtieHHeM TOJibKO IIOCJie.nHero ypaBHeHHH, 
!' • 

COOTBeTCTByiOmero KpaeBOMY ycJIOBHIO .( 18) .. B TOtiKe r:=R1 He 

3aBHCHT OT HOMepa HTepaUHH n. 3TO 06CTOHTeJibCTBO IIpHBO.lllfT K 
f • c ~ - ' ~ -. . -

3HatiHTeJibHOMY COKpameHii!O CtieTHOf"O B pe.MeHH .:Ha · 3BMi. C IIOM~mhiO 
·'•_. 

pa3pa66~aH~oro ,anropHTMa BlltiHCJieHU ¢a~.u ·pacceHHHH: 
'1. -~ 

.nnH 

mwpoKoro 

BlltiHCJieHU 

Ha6opa .neHCTBHTeJibHllX 
. ' . 

pe30HaHCHlle 3HeprHH 

lf KOMIIJieKCHllX_ IIOTeHUHaJIOB. 
,. ,i •. - . ' ' 

ypaBHeHH~,~ llipe.nnHrepa co 

c¢epHtiE:!~KHM _IIOTeHUHaJIOM . _By .!lCa-CaKCOHa .. OTMeTHM, tiTO 
• f- . ' . ~· 



TaKlKe B cnyqae ilHcKpeniiioro cneKTpa:. c He3Ha'IHTeJibHLIM 

H3MeHeHI1eM 'Kpaeaoro ycnoimH· np11 · r->oo. B 3TOM cJiyqae ycnoa11e 

HOpM11pOBKI1 ( 19) c · cx,;o npeapamaeTCH B 06LI'IHOe YCJIOBI1e 

HOpMtipOBKI1.· 3qxtJeKTI1BHOCTb 11 'TO'IHOCTb npe.llJIOl!CeHHLIX aJirOpi1TMOB 

BO BCeX picc~aTp11BaeM~X 3a.naqax npo.neMOHCTp11pOBaHU 'II1CJieHHLIMI1 

pactieTaMI1. • ' . , ~ I 

· B riiaae 6 paccMaTp11BaeTCJI 3a.naqa .nayx::; KYJIOHOBCKI1X 

UeHTpOB 11. .: MeTo.n · ee peweHI1H. c 'noMOUlhiD no.nxo.nHmero 

npeo6pa3oBaHI1H B §1 c'opMyJIHpoBaHu Kpaeaue ycnoBH~ .llJIH 

BOJIHOBLIX 'YHKU11ii. B pe3yJibTaTe B CJiy'lae .lllfCKpeTHOrO cneKTpa 

(E<O) nocTaBJieHa cneKTpaJibHaH KpaeBaH 3a.lla'la: 
~ 

L<l>=<I>"(71)-
1 ., ) ~ . 

. . . ., . 2 

2(m+l}71<l>, (7I)+,(~R+ b7)H-m(m+1)Jil>('f7).,i:' o, , ( 1 ~) 
' 2 . 2 . 2 . 

1-7) 1-7) 

-1 :$ '7) :$ 1, 

1 <t>=i <I>'+ ;\.-b-m(m+1} 
1 <l> 0 , 

'·· 
2 (1!'+1} 

;\.+b-m(m+1) <I> = o. , 1 <l>E <l>'-
c · 2 · 2 (m+1} 

. '·· ... '2 

2(m+1)~ ;, (~)+(ER+ 
. . •' 2 

tt-1 
L f=f"(~)+ 
. 2. . 

7)=-1 ·, 

7)= 1 , 

a~-Hm (m+1)J f' ( ~) 

~2-1 

1 :$ ~ < 00 

I fE. f'+ a·..:.A+m(m+l} f = 0 
. 1 , 

2 (m+1) 
. ~=1 , 

- - -2 
l2f= :·f'+ (p+• m+1-:-a + ;\.-a-a )f = o '/ ~ -+ oo ., 

~ 2p~2 
- ·. · .• : 2 .;;··· ,., ' 
a=aj2p, ' p=-ER /2, a=(Z +Z }R, b=(Z -z )R; 

1 2 2 1 

(20) 

o, (21} 

(22} 

OSR<oo. 

YpaBHeHHH (19) 11 (21) CBH3aHLI MelK.llY co60H 'lepe3 11CKOMUe 

BeJII1'I~HLI E 11 A (~OHCTaHTa pa3~e~eHH~). 

B cJiy'lae_ ·H~npepuaHoro cneKTpa ( E>O} 

ypa/BHeHI151 ( 21\. paCCMaTp11BaeTCH ypaBHeHI1e 

16' 

. ; 
BMeCTO pa.nl1aJibHOrO 

·,.. 
L FEF 11 + 

2 

' f' • 

2 (m+lf~ F;+(c 2+ a~-A 
~(~2-1} ' . ~2_;i.;' 

cm+2) (m+lJ)p 

·-~2 (~2:...1{ 
" :c= kR/2, · 1 ::S -~ ·.< oo· • 

fpaHI1'IHLie ycJIOBI151 .1lJIH:',YHKU1111 F 11MeiDT · B11.1l ,· 

,, 

:1 F=-"F'+ a,-;\,:....(m+1) (m+2) 
1 F ~=1' , ,· 0 .. ·, ~·· 

2 (m+1} 
'""".. ., '.,. ·.:·::•1. ·::.. .,-

F(~):::: sin(c~+ ~ 1n2c~- !E._+~), ~-> 00 • 

·2c · 2 

,., ·.:~ ~ t ~ :t' ~ 
o, (23} 

': , ' '~ 

··,, ;.·: (24} 

. •···· : ...... 
B ·,~;·3TOM''' CJiy'lae . na:paMeTp'· 'A •B. >.pa.nl1aJibHOM. ypaBHeHI111:\:( 23) 

nepecTaeT 6UTb np0113BOJibHLIM 11 .llOJilKeH ' .. BLI611paTbC·H .. ·~:fKaK· 

co6CTB8HHOe: 3Ha'leHHe;•3a.lla'IW'(19).·;·~ (2.0). 

1 
• 3a.na't!a '( 23), (·24 )'; no·. cyTH, ;: 'HBJIHeTCH ;3a.llatieH ··pacceHHI151; 

11 n03TOMy· np11 C~·;'-+; oo .llJIH Hee 'cnpaae.nJii1BO · HeJII1HeHHOe TpaHI1'IHOe 

yc:rroal1e'''TI1na>·(l8)il•'·~KaK':H·'a r·naaax 4,. 5,·· ·'.llJIH. 'II1CJieHHoro 

perneHI151· •noJiyqeHHLIX 3~lta'l •Ha C06CTB.eHHLie; 3Ha'leHI151 11 .:HeJII1HeHHLIX 
·:·.,l .. _,· 

pa3'pa6oTaHHLIH ~' ··aJirop11TM, rpaHI1'1HLIX 3ai:ta'lt:::r, np11MeHHeTCH 
! " . -. ,: "; ~. : (. i.; ' . ' 'J . 

OCHOBaHHLIH iia MO.lli1,HKaU11H HAMH U MeTO.lle cnJiaHH-annpoKCI1MaU1111. 

BiitiiicJI'eHU .1li1CKpeTHLie'. ·u· HenpepLIBIILie· , crieKTpU 
1 

.llJIH pa3JII1'IH~X 
, .. 

ccicl-o'HHHH 11 · 3apH.llOB. •· 'B ,,.§2 c'i'po11TCH.· a'Jirop11TM · ·.nJIH··· BU'ii1CJieHI1H 

'111CJieHHLIX pe3yJibTaTOB C MaTpn<niux .. 3JieMe!:ifoa .r ·· cpa'aiieHiie .· 
11MeiDU111MI1CH .naHHiit.m j i:>;noJiy'I·~·HHI:iim .npyrHMH MeTO.llaMI1, noKa3UBaeT 

1 • / $ 

aucoKyiD TO'IHOCTb 11 yHHBepcaJihHOCTh .naHHoro aJirop11TMa~ 
' ·1· . .. • 

ociioaiiue '··pe3ynhTaTu· 11' "aua·a.nu 
. . ·.t ,_. . 

• ..,. •r·l't • r· r•' ' · ·' < 2 
1. Pa3BI1TO B-np~.nc'TaBneHI1e Ky611'1eCKI1X CnJiaHHOB Knacca·· C 

11 .ita';.ero"'ocHoae npo'Be.neJi.r ace ''H'c'cne.noaaHI1H ·no annpoKci1MaU1111 

'·' • ;, ' '; • < ! ·~ "1"C\ • "~ r.· !-; ' • • '" - •• ; • : • 

'YHKU1111 11 no nocTpoeHHID cnJiaHH-CXeM noBUWeHHOH TO'IHOCTI1 • 

2. nonytie'H~';oueH~.I1 norpeWHOCTeH annpOKCI1MaU1111 'YHKU11H 'c 
nOMOUlhiD JIOKaJibHLIX Ky611tieCKI1X .. ·' . criJiaHHOB 11 rio K a 3 ciul8: 
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HeynyqrnaeMOCTb H~KOTOpU~ H3· HHX. 3TH 
:,;' . '. pe3.Y BbTa TU HBB.HIOTC51 

··~ '' : ( . ,. 

HOBUMH B TeOpHH ~pH6BH)f{8HHsi cnnafiiJaMU. ( .. - ,,. 

3. Pa3pa6oTaHU H 060CHOBaHU Tpex~~·n ll.HTHTOt{8t{HUe cnnaf!H

CX8MU llOBUlli8HHOH TOt{HOCTH .Il./I.H · pe.llieHH.H · KpaeBUX 3a.IIaq .IIB.H• 

o6UKHOBeHHUX .IIH!fllflepeHUHanbHUX. ypaBHeHHH BTOporo. ·llOp.H.IIKa. 3TO 

no3non.HeT nonyqnTh npn6nH)f{eHHoe perneime, He· 6'rnnqaJOmeec.H no 

nop.H.IIKY TOt{HOCTH OT HHTepnOB.HU~IOHHOf'O . cnnaf!Ha. B-npe.IICTaB

neHHe cnnaf!HOB · ll03BOBHBO pa3BHTb C e.IIHHOH :~·TO'IKH _3p8HH.H .IIBa 

H3B8CTHUX: npneMa · yToqHeHH.H npn6nH)f{eHHoro . perneHH.H. ·· .IIB.H 

npe.IInaraeMux cnnafiH-cxeM. 

4. 060CHOBaH BU6op HTepaUHOHHO_ro·, napaMeTpa 11 ycTaHOBBeHa: 

' fl 
CKOpOCTb CXO.IlHMOCTH HTepaUHH .Ha OCHOBe HAMH .IIB.H ·}lemtH8HHUX 

3a.IIa'I,·.3a.IIaHHUX~B:6aHaXOBOM npOCTpaHCTBe. BoKa3aHa MOHOTOHHa.H 

CXO.IlHMOCTb M8TO.Ila ycTaHOBBeHH.H .IlB.H . HeBHH8HHUX .IlH.IfllflepeHUHa~nb- .. 

HUX ypaBHeHHH BTOporo nop.H.IIKa npH orpaHHt{8HH.HX Ha lflY~KUHK_l~f.,, 

5. 060CHOBaHO o6o6meHHe HAMH .IIB.H HeBHHeiiHUX -OnepaTop~UX 

ypanHeHHH. '! :\' ~ : 

.6. Ha .ocHone o6o6meHH.H. HAMH n1 coqeTaHHH , c '"''MeTo.IIOM· . . ·~ ·"'·'- .~· .. -·~ ~" ' ~, .. ,, .... 

c,nnafiH-annpOKCHMaUHH pa3pa.6oJ'aH 8.IlJ:!I_!UH t< am:opHTM .: pelll~.HH.H 

KpaeBU?C: H . COeKTpanbHUX KpaeBUX,.3a.lg:t~:. .IIB.Ht:CHCT8Mfl. H8BHH8HHUX 

.IlH!flcpep_eHUHaBbHUX , y paBHeHH~ BTOpOro, 1 _.,:J}OP.H.IIKa, C , .BUCOKOH. 

TOt{HOCTbiO. 
; -\· ' .•: ~I L .. 

- 7. · Pa3BHTa nocTaHOBKa' ·~enHH~fiHux, ,rpaHH'IHUX . YCJ!OBHfl .IIB.H 
- --~-. - ' -~-

' 3a.IIa'm pacce.HHH.H H 3a.IIatJH .IInyx ueHTpon.,·. KOTopa.H o6ecnetJHnaeT 
• ~ ' • ' ~ 0 1-1' • ~ ·'··· ··' '•; ,. ~ ' ' 

COKpameHHe 3cplfleKTHBHofl_.. .IImmu , . E>TP_e3K.<;t. HHTerpnponaH,H.H. 

Pa3pa6oTaHU anropHTMU BU'IHCBeHH.H .IlHCKpeTHero K. He.npepUBHOf'O. 
• . : . ' ~ l ' 1; ';_ ._ .... : .· ·-·' ' . . ' v .-~ • .i .• ·, ;: :. 

cneKTpon .3a.IIatJH pacce.HHH.H . H. 3a.IIatJH 
;!. 

)l~p ueHTpon '· a TaK)f{e 

MaTpHtJHUX 3B8MeHTOB 3TOH-3a.IIa'IH. 
/r ~ .. '-:t: .. 

18 

pa3pa6oTaHHUX 
-:·.· ,._ . 

8 KaqecTne npHB0)!{8HH.H anropHTM?B 
r~. 

perneHu 3alla'ln pacce.HHHH .IIn.H rnHpoKoro Ha6opa 
/,~~- :L..~,t: -· <·--·: ,,: ' ;" .-· -~'.,td'i '" 

'lHCB8HHO 

llOT8HUHanoB (ITOT8HUHanu IDKaBU H Mop3e, CTaTH'leCKHH llOTeHUHan 
' '1:."'; ,,.,. ' j ' :"· ;_·.··· ·.-·- ' ..... ' , • 

aTOMa BO.IIOpO.IIa, ccpepH'l8CKH CHMMeTpJiqHufl 
. ;i ' ···,",..(_~- ' •·r·.-~~ > •·,; • .. :;-._~i·::~i-1,;~:-;· · ' 

.~oTeHuuan, 

KOMnneKCHUH ITOTeHUHan, BCTpe:'JaiOU(HHC.H B pacce.HHHH 3ap.H)f{8HHUX 
~,. -.~ .. : .. q~_ .. __ q· __ :· .·:_\ :.·~~ "!!-_ ·.• •-"'' 

qacTHU Ha HeiiTpanbHUe aTOMU,. H .IIpyrHe!. BU,HcneH~.P~~OHaHCHUe 

3HeprHH ccpep:HqecKH CHMMeTpHqHoro .H.IIpa CBHHUa 
,, · ,. , · • ; . ·L; -. · • ,-_, '"1 r· • .,, •,...-~; 

( 20BPb) • B 
.. ::r·.\. :.>· 

3a.IIaqe .IlBYX UeHTpOB npoBe.IIeHU pacqeTU TepMOB H MaTpHt{HUX 
·'._ .!· . ~ .. .· ,._,'. .\. . < ~.. ::{~ :;;:.·:::: .. ' . 

3B8M8HTOB .IlB.H pa3BJit{HUX CQCTO.HHHH H 3ap.H.IIOB (Z =Z ; Z =-Z =1; 
' . • .• .···.:··1··-2.2 ··1 

z =36, z =41). Hafi.IIeHb! KpHTH'leCKHe 3HaqeHH.H napaMeTpon, 
r~~1~-; , .. 1~ ;· ... ~_~ir -.. -~ _ .. · ·· · -- .. ··:·~· 

ynpaBn5110UlHX ycTOH'lHBOCTbiO COJIHTOHOB. nonyqeHHUe pe3yBbTaTU 
''J l.;: ,I J, i ).~ t'.t' .J:~~·- ;_; ' 

npe.IICTaBB.HIOT qlH3Jit{8CKHH HHTepec. 
f' •• :• . .)'._', 

9. C03.IlaH KOMITJI8KC nporpaMM, 
f_~¥;~~· ,·'~','H.~ ;-.·,-,·: ·;-- j1 ·:··""'} 

peanH3YIOlilHX 
'• ·:·~:·_··.~ u. 

pa3 pa6oTa,HHUe 
,, 

anropHTMU. 
" . ! . ' '' ,_ .. ". J '( . J _; ~ ~. ._ :; ; 

10. Bee pa~pa6~~~HHU~. B ~H~CepTaUHH,, 'lHC~~HHUe M8!0~U 
··: .:·~- ,~ · - h -;.u 

(• 

HMeiOT caMOCTOHT8BbHbl~ TeopeTH'leCKHH H npHKBa.IIHOH HHTepec. 
;>-~} · h. ·r;.:'l f;= .. · · .. <> •••• • • , ••• :-.:: 

OCHOBHUe pe3yBbTaTb!.nHccepTaUHH 
. ' ; ~ 

; ••• ,·_1, _,,. 

n cne.IIyiOUlHX pa66~ax: 
~ . '. '' ... ., 

1. 'JKaHnaB T. '~ 'c:h~~;c~~BneHHH HHTepnon.HUHOHHUX Ky6uqecKlix 
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