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E. M. Eap6amoB 
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Be,Ity111ee nayqno-HccHe.ztoBaT eHbCKoe yqpell:.zten He: 

MaTeMaTH'Iec.KH.lt HHCTHTYT AH CCCP HM. B.A. CTeKJioBa, Mo01ma 

ABTope~epaT pa3ocHaH " "_ 1983 r. 

3a!IIHTa COCTOHTCJI " " -- 1983 r. Ha ~C8,Jil.HHH 
cnenHaHH3HpoBaHHoro COBeTa K 047.0I.OI HadopaTopHH TeopeTH'IecKol 
~H3HKH Qd'Oe,ItHHeHHOro HHCTHTyTa JI.ItepHbiX HCCHe,ItOBaHHR, r.nydna, 
l.lOCKOBCKOA Od.IRlCTH. 

C .ztHccepTauHeR MOIHO 03HaKOMHTbCJI B dHdHHOTexe OHHM. 

Y'lenwR cexpeTapb CoBeTa B.M.RypaBneB 

O.Bl!A5! XAPAKTEPHCTHKA PAIDTH 

AKTYanpHOCib npo6neMN: BaznocTb noHnoro teopeT 
YaHHR Heo6paTKYHX npoueccoB o6ycnoBHena Teu, 'ITO c H 
B orpOMHOY KOHH'IeCTBe CJiy'laeB BO BCeX 06JraCTSIX ~H3HK 

HaiTOMHHTb nponeCCY AOCTHZ8HHR TepMOAHH8MH'I6CKOrO p6B 
.zteiCTBHJI MHXp006'0eKTOB C MaKpOOKOITH'ISCKHM H3M6pHTeJIL 
HHH CITOHT8HHY8 p6CIT8AY HeKOTOpYX MRKpoOd'OeRTOB. ~TO 
He,ItHero H3 Ha3BaHHYX CHy'laeB, MY 3Haeu, 'ITO ITOA8BHRm 
UeMeHTapHYX 'laCTHU H aTOYHYX RASP YOZ6T TeM .HJIH )ijl~ 

p!.Cna,J;aTLCJI. ~a111e scero ,li)IR onHcaHHR spewennciro pa3B 
HYX CHCTSM rrpHM6HR8TCJI M6TOA, HA8R KOTOporo 3aHOli:SHa 
BHrnepou /I/ B TeopHm 3aTyXaHHR H3Hy'leHHJI B036y.K.zteHH 
noHaraetca, 'ITO nponaratop HeCTadHHbHOI cacTeww o6pa 
Hym ITOJiyrpyrrny, H ee renepatop BY'IHCHR8TCJI npH ITOMOIII 
HOI TeOpHH B03M~eHHI. 3TOT MeTO,II; npHYeHReTCR Ha rrpa 

ycrremHO , O~aKO C HRM CBR3aHH HeKOTOpHe Tpy~O 

dOJiee ITO)ij)06Hoe 06Cyllt,IJ;eHHe H 611:6Jmorpa4lwo MOJKHO HailT 
Cpe,!UI KOTOpHX HaH60Jiee 3aMeTeH TOT WaKT, 'ITO ITOJIYrPY 
BpeMeHHoro pa3BHTHR rrpOTRBOpe'IHT ~3H'IeCKH ecTeCTBeH 
ITOJIYOrprum'leHHOCTH ITOJtHOI aHeprHH. CJie,IT,yiJiliDi OTC~a 

xapaxTep rranyrpyrrrroBoro onacaHHR He BHOC~T, no-B~ 
MeHT~HO Ha~aeMoro ~eKTa B 3aKOHH pac~ 3,I 
C ,lijlyrOit CTOpoHH, Brrpe,IU. H8Jil.3H He HCltiiJ)'IHTL, 'ITO aT 
nocT• c&azetca B ,~~;pyrax acnextax onacanaa necta6an•n• 
aanpHYep, B o6patnol 3a,J;a'le pacna,~~;a /3, 4/ • 

Ecna noilb30BaTbCR nonyrpynnoBYY nponaratopow, 'II 
paxTepH3osat• ,~~;annym nonyrpynny ee renepatopow; no c; 
nono:1enae BCTpe'laetca so Bcex cny'lallx, KOrAa pacCMaTJ 
Ya OITilCWBe. 8TCR ypaBH 6H HeM mpeAHHrepa C 4leHOM8H OJIOrH'll 
COnpaxeHBYY raMHJILTOHHSHOM - AOCTSTO'IHO HSITOYHHT., HI 
'IHCJieHHYe npHYeHeHHR OITTH'I8CKIOC ITOT6HUHMOB B JIA8pHOI 
HeCMOTpR Ha 3TO, AO CHX nop He p6CCYOTpeHY Ha CTpOrOI 
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opHH TeopetHqeCKol ~HaRKH 
HYX HCC.IIe,llOW.HHI:. 

B.M. Bap6amoB 

A.H. BacRJI:r:.eB 

a.TB.IIl>CKOe ytlpBX,lJ;BHHe: 

COOP HM. B.A. CTeMoBa, MoCima 

,.. __ 1983 r. 

" -- 1983 r. Ha 3aCB~HHH 
K 04?.01.01 na6opaTOPHH TeopeTHliBCKOI 

Ta SI,D;BpHYX HCC.IIB,D;OBaHHI; r .;n,y6Ha, . 

KOMHTl>CSI B 6H6JIHoTeKe OHRH. 

B • Ii. RypaBJI eB 

·;-' .. \-. 

/.f. 

OHl!AH XAPAKTEPHCTHKA PAIDTH 

AKTY6.1lpH OCT:b. np06.119!QI: Ba.ZHOCT:b ITO.IIHOI:O teopeTHtiBCKOrO ITOHH

JolaBHSI HeoelpaTIOWX npOUBCCOB oelyC.IIOB.IJBHa TeM, tiTO C HHMH BCTpetlaBJ.ICH -' 

B orpo»HO» KO.IIHliBCTBe cnyt~aeB Bo Bcex o6nacTRX~H3KKH; ,D;OCTaTOtiHO . 

Ba.ITOMHHT:b nponeCCY ,D;OCTHXBHHH TepMO,lJ;HHa.J.IHtiBCKOrO pa.BHOBBCHH, B3a.HMO

,]J;BICTBHH MHKpooel~eKTOB C Ma.KpOCKOITHtiBCKHM H3MepHTB.IIl>HYM npHClopoM, 

H.IJH CITOHTaHHYB pacna,D;Y H9KOTOPYX MHKp006~8KTOB. ~TO K6C69TCH ITOC

.IIB,JtH9rO H3 Ha3Ba.HHYX C.llytlaeB, l4H 3Hae», tiTO ITO,D;aB.IIIIDotee 'Clo.llbmHHCTBO .· 

3.119l49HT6pHYX lla.CTHn H 6TOl4HYX II,D;Bp J.IOXBT T9l4 Will ',IWyrHM o6pa30M 

pa.cna,D;aT:bCSI. ~ante BCero' JUISI OITHcaHHII BpeMBHHOro pa3BHTHII HBCT66K.IIl>

HHX.CHCT9M npHKBHI!eTcB Meto,D;, H,D;ell KoToporo aa.noxeaa Ba.Rcxon~oM H. 

BHrHepOM /I/ B TeopHD 36TYX6HHB H3.11ylleHHII B036JZ,D;9HHOrO 6TOMa: npe,D;

ITO.IIaraeTCII, tiTO npona.ratop HectaelH.II»Hol cHcteww oelpaayeT onepatop- · 

HYD ITO.IIyrpynny, H ee reH epa. Top BYQHC.IIH'atCB npH ITOMOIJIH HeC,TanHoHap- · 

HOI T90pHH B03MYIJIBHHI. 3TOT ~eTO,It npHJ.IBHBeTCB H6 npa.KTHKB OtiS~ .. 

ycnelliHO , O.v;HaKO C IDlM CBR38Hll H8KOTOpll8 TpY.v;HOCTR (eM. 2-8/; 
60Jiee. ITO,IW06Hoe o6c~eHRe R 6n6JmorpaqM1o MOlKHO HaHTR B pa6oTe [ XIY)}, 

cpa~ KOTOpllX HaR60Jiee 3aM8T9H TOT waxT, ~TO noxyrpynnOBOe OITRCaHR8 

BpeMeHHoro pasBRTHH npOTRBOpe~T ~3~8CKK 8CT9CTB9HHOMY Tpe6oBSHRID 

ITOJIYOrpaHR~9HHOCTH TIOJWO~i 3H8pr.r.m. CJie.n;yD!lltii OTCD,Ita npR6Jm3RT8Jil>HHil 

xapaKTep llOJIYrPYITITOBOro OITRCaHR!i He BHOCllT, TIO-B~O~ 3KOIT8pH- • 

MSHTaJil>HO Ha6JJ:i:u{aeMOrO 3iflil9ItTa B 3aKOHll pacna,n;a 
3 'ID- ~~. (XIY J. ) • 

C ,IWyrOit CTOpOHil, Bnp8.u;& H8Jil>3H He HClt1IIl~Tl>, 'ITO 3Ta npR6Jm3HT8Jil>-. 

HOCT:b CKaXBTCB B APYrHX a.cnext.a.x onHcaHHB H9CTa6H.II:bHOR CHCTew', 

HanpHMep, B oelpa.THOI aa.,Jtatle pacmi.~ta /J •4/ 
Ec.IIH no .Ill> aoBaTl>CII nonyrpynnoBw nponaratop'oM, qa.cto y,D;o6Ho xa

paKTepH30Ba.T» ,D;a.HnyD nonyrpynny ee reHepa;opow; no cyTH ,D;ena Ta.xoe 

ITO.IIOXBHH8 BCTpetlaeTCB BO BCBX C.llytla.BX, KOr,D;a pacCMa.TpHB69MB.B CHCTB-· 

Ka OITllCWBfl.BTCII yp~BHBHHBK Wpe~HHrepa C ~8HOMeHO.IIOrHt19CKHM HBCa.J.IO

COOpUBHBWI rawH.IIl>TOHBalioK - ,li.OCTaTOliHO HanoKHHTI>, HanpHMep, KHoro

·.lHcneHBwe npHMeHeHHII onTJ~qecltHX nol:eHnHaJIOB B II,D;epHol ~HS'itxe /!6- 181. 
HecMOTPII ua. ato, ,D;O CHX nop He pacCMotpeHs Ha. ctporow ypOBHe B~npocw 
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0 .TOM,ll]?H KarolX YCJIOBWIX MOJKHO TaROS Oill!Camie BHEl.IUJHT:& B CTBHJtapTHJlli 

ItBIUJTOBO.TeopeTHlleCKHII «lJOJ;UMH3ll, H KaltOBa CBH3l> lle3:JtY «lJeHOJleBOJIOrH
qecKHll raJLHJll>TOBHaBOK H onepaTOpOK UOJIHOR 3BeprnH CHCTBlW. 3TOII npoCI

. JleKe·y~eJIHJIOCl> B.KaT8KaTKQ8CKOII «lJH3Hite KHOrO Jl8HJ>We BBHWaHH~ qeJL 
po~orseaaoR npoCIJiewe csollcrB ~aawxqecxilx nonyrpynn /9,19,20/, npHwe
aaeJLYx B ltBaHTOBOII OTaTHCTHli8CitOII «lJH3Hite. 

BTOJ?aH OCHOBHaH T8Ma ~ccepT~ - HHTerpaJIH ~eftHMaHa - He HYX
Aa8TCS B OCOCIYX peitOKeB~~HHX. CBYme TpH~UaTH JIST OHH HBJIBDTCB KOmHYK 
H nJIO~OTBOpBYll 3BpHOTHli8CKHJl ope~CTBOJl ~S ItBaHTOBOA K8X8HHKK, ItBaH
TOBOit reo!J!H nons H cwe:a:amc ·ooJiacTel. c ~pyroi cTop.oau, xopomo H3-
secTHO, . q:r o "Harerpan" <Pelauaaa ae ~onyoitaeT HHTepnpeT~ B pBMitaX 
:reopHH uepu l 2II ; . .110 CHX no p ·He y,Itanoci> no~:rpoHT.I> .JtJIR aero liaTeMaTH- . 
qecKH Kopgeuaym H .B To :a:e spe'wa B ~ocTaT.oqaol o!eneaH oCIIIIYil reopHm 
( ow-(22-:-2 I '~a ua:rewarHqeoKHX Bonpooos H 12~-29/.,-,Wl!I <,PR3Hl!ecitHX . 
ll]?IDIIBHBmtii:, a TaiOite. 6o.nee llOJIHYl!l 6H6Jmorpa\PRD B pa6oTe [X!Y J ) . 

0CHOBHY8 Il8Jlll pa60TI:l: . 

(a) Pac:'cuoTpeu nonyrpynnos.oe npHC!nneaHe MR onHoaHHB aeora
CIHJI&HYX CHOTeK:. HaiiTH YCJIOBHS ~Hero npHKeHeHHS'H BHe~peHHS B•: 
OTaH~apTHiii «lJOJiolaJIH3K ItBaBTOBOII TeopHH; BYHCHHTI> OBBab lol81:JtY reae
patop.OJ.I TaltOII nonyrpynnY (nceB~OraJLHJil>TOHHaHOM) H onepaTOpOM UOJIHOit . 

' : ·, ' ' I. • ' • 

3HeprHH 1 0HOT8JlY. . . , . . :. .. .. , . .·.· 
(0) .Pacoll.oTpeTi. ueitOTOIJie cTporHe no.~tXO.lUI It onpe~eneaHm .. ' . . -

HHterpanoB <Pellauaaa H nposecTH ax cpasseaxe; BYBecTa paaaue KaTeMaTH
qecttHe CBOIICTBa 3THX 11HHTerpaJIOB ". 

:.(B) iio~;yaci> 3THMH .pea~JI~Ta;auH, ~oxaaau ciJop~.~yny <Pelaw~u~~ 
-KaJLepoaa-HTO, BYpa:KaDJIIYD onepa:rop BpeKeHHOR 3BOJIDUHH npH UOKODtH '· 
HHTerpaJIOB no nyTRll, ~R mHpOXOrO ItJiacc~ CHCT8l4, OUHCYBa8JlWX UCBB
.ltOraKHJibT~BHaHali.H mpe,JtHHrepOBCKOrO THna.c JIOitaJII>HYKH KOMUJI8XCHI:ll4H' 
noTeB~tHanauH~. 

Ha 3amHTf BYHOCHTOH CJienypmHe OCHOBHYe peayJibTaTY: 

I. <POJ;UYJIHpOBX8. npHCIJIHJ:e~ HH orpaH Hqea~oJ 1 3~eprHH ·~ 'sJi:Bo.a; ero 
OCHOBHYX CBOICTB. 

2. OOocaosaaHe H ciJopwyJIHp.OBita reopHH xBaHTOBOMexaaHqecxHx. 
iice~.a;OraJLHJll>TOBHaBOB, BYBO){ pa3HYX HSOCIXO.ltHJll:lX H ){OCTaToqawx f~JIOBHI. 
npHlla){Jie:a:aoc:ra oneparopa mpe.-;aarepa c noxanHYM ItOJlUJiexcaw norea~taa-

. . I . ' ... ' . .· . ,, .. 
J[OM X MROESC'l'By llCSB.U;OrBMiLlll>'l'OHHaHOB; JC'l'aHOBIJ:8HR8 CBli3H.118ZJtY. llCSlU{o-,. 
raJLHJlbTOBHaHOJl H COOTBBTCTBYIIII!Hll 8MJ oneparOpOK no.iiJJOI aaeprn.~'' ·: ~. . . .. 

3. O~teHKa paaaHitY ue~ roqaol H onTnecxol iiarpmtaJLH .. JRccea:.: · . ' 
; HJUI B CJlyqae, EOrJ;a nocir~Hllll COOTB8TCTBYBT nceB.a;OraJLHJIJ.TOHHaHy 
C H8J[ORa.l[:&HI:lM Oll'l'Kq8CXHM ll0'1'8~0M ~am6axa. 
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4. <POpMyJIRpOBXa TeOpHH OTOC!paxeHHR ~eiiHMa~a Ha aJireC!pe ~YHKUHA, 
RBJIBDDtHXCR npeoC!paSOBaHHSMH <Pyp&e KOHeqHYX KOllilJISKCHYX uep Ha npoCT
paHCTBe nyreA R.HX pacmHpSHHR, OCHOBUHHYX Ha npHCIJIHX811llJIX .JIOMamlMR 
nyTRMH • 

5. Qnpe){eJieHHe H BYBO~ CBOIICTB paBHOMepHoro HHTerpaJia 
<PeiiHMaHa-HeJIJ>COHa. , 

6. BYBO~ «lJopKyJIY <PeAHllaHa-KawepoHa-HTO B paMitaX paCCMOTpeHHYX. 
onpe~neHHII'~eRHMaHOBcxoro HHT~rpana ~na mnpoxoro Knacca ItoMnneKCHYX 
noreannanos, Y.ItOBJieTBOpmo~x ycnoBHn ,ItHccnnaTHBHOcTH~ 

7. BYBO~ B BBHOM BH~e nponaraTopa MHOrOMepaoro aaryxan~ero 
rapli.OHHqecxoro OCJ:tHJIJIRTOpa, OUHCYBaeworo KOUUn8ItCIIYM ItBa~paTHqHYM ' 
UOT8HitH8JlOJl, H CBOIICTB 3TOrO pemeHHR. 

8. BI:lBO~ HeitOTOpYX CBOIICTB ltBaHTOBOMexaHHqecKOII CHCT8MY, no~
Bepram~~teltca ItOHTHHyaJibHOllY Ha0JID,It8HHD. 

Hayqaaa HOBH3Ha oaCIOTJi: fipHC!nH:a:eaHe orpaHHlleHaolt 3HeprHn · ( 1) 

R TeOpHR nceB~OraKHJibTOHllaH OB ( 2) paCCMOTpeHY Hll CTporow· ypOBHe. 
BnepBYe, XOTB 3BpHCTI{qSOKHe paccy:a:~eHHR TaKoro po~a BCTpeqanTCJI 
YJKS MBHO.Oneaxa Pa3Hlitllll Mex,~~y uarpHnauH pacceRHn.a (J) npe.llCTaBnner 
ooeloll oOoOmeaHe peayJI&rara Jl31tBHca 1301 aa ~HanqecKH HHTepecHYll · 
CJiyqall. TeopHH OTOC!paxeHHll ~eRHMaHa (4) oC!oC!maeT peayn&TUTH 
AnOesepHo H X3K-Kpoaa 122 •231 H Tpy~r~eHa 1311 . Onpe,~~ e.~eHHe H pac
cuorpeaHe paBHOMepaoro HHTerpana <PeiiHJlaHu-Hen&coHa (5) Oo.aHpyerca ' 
Hfi ,.paBHOMepHOM" OCI06l!ISHHH TeOpeMii <PapHCa /32/ • ' . 

~opwyna <PeRHMaHa-Kawepoaa-Hto (6) B paccuarpHBaeuow.a,Jtec& 
cuucne BYBe.a;eaa,anepBue; B JIHTe~urype cymecrByer HecKon&Ko.¢opuan&
ao CIJIH3KHX peayn&raroB 121 •33-3 I , o.naaKo~HM He npH'laBanoc& !fiH3H
~ecxoro sHa~eHHH.BnepBI:le n~eHo Taxze BYpuxeHne nponararopa 3f.-
ryxammero ocnHnnaropa (7); ero HeaaryxammHR npe,JteJI ~er HOBYII '· 
ecTeCTBSH!lHit nyu BYBO,Jta MUCJIOBCKOI! nonpaBKil. I!aKOHSU, nonyqeHHYe 
yrBepx~eHHH ~nil cnyqaa xoHTHHyan&uoro aaOnm.~teHHB npe.ncrasnanr coOoll 
oOoO~ea~e peayn&raroB MHapN H Cy.~tapmaaa 1361, AxapoHOBa H Bap.nH / 
/37/ 

HavqHaa H nnaKrl{qeCKaH ueaaoc:r& paOorw: PeayJI&TaTY paOorY 
ll03BOJIHDT nyqme nOHJ!Tb npHpO,Ity nonyrpynnOBOrO npHCIJIHJ:eHHR, ycnOBHR 

. ' I 
ero npHM8HHJlOCTH H ero CBR3b C onHCaHHeK HeCTaCIHJibHYX CHCTSI.I npH 

I . 
noMO~H ypaBaea~a llipe.~tHHrepa c ciJeaoueaonorHlleCKHM Hecauoconpa:a:eHHYM 
raKHJibTOHHUHOI.I, ll03TOJlY HJlH li.OJ:HO llOJib30BaTbCB BO BCeX CJiyqaax, r~e 

raKoe onHcaHHe aa npaKTHKe BCTpeqaeTca. Pa~oTa raitxe· BHOCHT KOHKpe:r
HYR BKJia~ B HayqeaHe MaTeMaTI{qSCKOII CTpyKTypY H CBOIICTB HHTerpaJIOB·· 
<PeiiHll.aHa, H HX npHMeHeHHR ~ns pemeHHR 3BOJIDUHOHHYX ypaBH8HHII. 
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AnpoOaynst paOoTtH OcHOBY JtHCcepTaUHH cocTaBJistllT 'ooyqaue paOotu, 
BllllOJIH8HHll8 aBTOpOY B TetleHHe 1978-1981 r.·B llaOopatopHH teopeTHt18CKOI 
ilJH3HKH OIDUf. Rx pe'3ym.taTH ,noKJia,l!JiBaJIHcL: 

- aa cevuaapax B llT~ OHHH, 
-~ Ha CeMHHapax B ,npytHX yqpe~eHHIIX (vexaHHKO~YateuaTHtl9CKHI 

ilJaxyJILTeT MrY, :wr~, RHeB, ImP RapnoBa YHHBepcuteta, Ilpara), 
·. - aa xoailJepeauustx H col! e1116HHstX B CCCP (Anymta), tJCCP (II para, Ee-

xuae) H r.nP (lleR~uur). 

UYOJIHK§UHH. PeayJILTaTH paOoTu 3aKJIIltlallTcst·B ,necatn aayt~HHX 
paOotax [I-Xl; onyOJIHKOBaHHHX HJIH npHHstTHX Mst nyOJIHKaUHH B uew

aapo,naux. :qpaaixax. (czech.J .Phys, B., Int.J .Theor,Phys,, J .uS:th.Phys,, 

L~tt.Math,Phys,, Phys,Lett, A~, Rep,Math.Phys,) H B BH,ne cooO~eHHI 

. OHHH._ ITo watepnany ,ltHcceptaUHH taxxe nyOnuxyetcst aecxoJILKo ,noKJI~OB 
B Tpy,Itax: Ha3BaHHllX BHme KOBflepeHUHlt (XI-XIll) •H ,0030pHast paOota B 
3tJAH [XIY] , - . 

QO~eM pa00TH, .JlHCCeptaUHst COCTOHT H3 ,necstT~ tJiaB,-npe,nMeTH0£0 
yKa3atena H OuOnuorpailJuu, Hanet~aTaHHHX Ha 146 CTpaaunax. Cnucox JIHTe
paTypu HaCtiHTHBaeT 133 Ha3BaHHHOOMHMO paOOT (l-XIY], 

COHEfXAHKE PAEOTij 

IIepBast H BTOW.H fMBij HOCHT BCTYOHT9JihHHI xapaxtep, B pa3,nenax 
. 1,1, 1.2 npHB8,n9H KpaTKHlt COHCOK HeKOTOpWX OCHOBHHX pe3ym.TaTOB H 
!1P00JieM, KaCall~HXCII HeCtaOHJihHllX KBaHTOBllX 'OfCTeM, H OOOTB8TOTB9HHO 
HHterpanoB ~elauaaa. B 3aKJIIl'leHHH nepBol rnaBH cilJopuynnpoBauH uenu 
paOotu H nJiaH H3JioxeHHII, B:ropas: rJiaBa nocBRuteaa o03opy cJioRc7B 
Bpeueaaoro PJ.3BHTHII aec'iae!HJILHHX cHcteu, xo-roplll npu,~tepznBae-rca B 
OOHOBHOM paOo:r /S-8,ll-I9 ,(XIY] /-, CaaqaJia BB9,1t9HW OOHOBHHe OOHH
THH H O'rM9ti9H ilJaKT HYJI9BOI HatlaJILHOI OKOpOO'rH pacna~ ,ltJIII OOOTOH
HHI 0 KOH9tiHOI 3Hepruel / 7/ , B pa3,J;eJia•2,2 clflopuyJIHPOBaHa 'ge!pP,THaH 
:maat~a mcnaJ:a 13 , 4/ ,npnBe.nea ocHOBHol KpH:repul ~a cyutecnoBaHHII 
n e.nuactBeaaocTH pemea:wa, a taxxe aeoe!xoJtHUHe H;.ltoctatoqawe ycnoBHH 

. ~a nonyorpaHHtleaaocu nonaoro rauHJiuoauasa/8 .• Pa3,nen 2.3 oo
,~tepu:r KpaTKyll OBO,Il;KY peay JILTaTOB, xacaJIHiuxcll c·nyt~iill, xor,~ta aecta-

. C!HJILHaR cHc:reua no.oepraetca noiltopaw ~3MeBemWM :wilt ~a xoBTHHy-
aJILHOMY aae!JIIl,J;9HHil /II-15 ,36/ • _, • . -. , 

.·· Coe!ctileaaoe H3Jiozea:we peaym.TatoB ,ltHcceptaUHH HatiHHaetcll · c 
uenel fJJaBM ' B KO :ropolt paccua:rpHBaetcJi ppue!nneHHe QfpiHHtl BHHQI 
3HeprJa• B ero OCHOB9 JI8XHT UOHII7H9.00CTOIIHHII 0 OtpaHHti9HHOI 
3HeprHel:· 370 BOIIXOe OOCTOSHHe ~ ~ ,ltJIII KOTOporo ~OCRTBXL M9pH 
t'f<~) = Tr<pEa<·)) co,~teputca B aexotopou otpe3xe Ab =; (-b,b), 

' \ 

4 ~ 

I, 

) 

_,..._. 

I 

,- ' /_ ' 
npuqeu Ea<. )_- cnexTi>am:.mlii Mepa nOJIHoro raMWII,Tolni:rura H. MHoJKa-· 

CTBO - B(H) · BC8X COCTOIIHHI! C OtpaHHtl8HHOI! 3HeprHel! OJJOTHO B MH0~8CTBe 
Bcex COOTOstHHlt: ,nJJst BCIIK0£0. f Cyll{eCTByeT CeMeiCTBO { ~bj C B(H) , 

CKa:-teM, 9b =nbEb~Eb, r.ne Eb = EH(Ab) H nb- HOPMllpOBO'IHllii' 
ilJaKTop, · c teu CBOICTBOM [I], '!TO lim Tr I~ -f bl = o • 

• b~ao , 

Hecta0UJJhHaH CHCTeMa (HC) xapaKTepH3yeTCst CBOHM fHJib08pTOBUM1 

npOCTpaHCTBOM COCTOIIHHlt Jru , KOTOpoe RBJisteTCst no,nnpoctpaHCTBOM B 
tHJILOeptOBOM npocTpaHCTBe cocTOstHHli /}( H30JIHpoaaaaoR cucrew, · _ 
cocTOstl!leR H3 ~HHOI HC u ee npo.nyKTOB pacna~, /it. = E /It · , Pe.yuupo- · . u u 
BaHHUI! onepatop 3BOJJDUHH (P03) H.COOTB8TCTB8HHO 36KOH pacna.11a COCTOH-
HHII f OOpe.J~eJJHDTCR COOTH01118HHHM}i V(t) ·= E exp(-iHt) t /Jr 

. u u 
li Pf(t) =TriV(t)+V(t)~J, ,llJIH COCT.QJIHH3 "E B(H) MOJIHO Y~HJIHTh , 
ynOMIIHYTWlt BUIJI9 peay JILTaT 0 HatlaJJLHOI CKOpOCTH pacna.11a: MO'tHO .ztOKa- ',, 
3aTh [I) , tl'rO Pf(:) B T6KOM CJiyqae IIBJJH8TCII cyxeHHeM Ha ~+ U8JJ03 
IPYHKUHH, ' ' . . 

BBe.J~eM npHOJJH~mDil!ee npocTpaHCTBO COCT011HH3 .1'~ = . e 

= Eb&ll= (Ran EbEu)'" H npHClJJH:<W.DtqUI! P03 Vb(t) =E~E!'Xp(-iHt) t JC~ 
ilJH3Hti8CKH 370 COOTBeTCTByeT llOllOJIHeHHD OO.llfOTOBKH COCT OIIHHH H-C. 1'}~6- · 

-Het 3Kcnepw.ieHTOM ·~ onucaHHUM npoeKTopoM Eb , HMeiOT MecTo cJJeliYD
utHe YTBep~eHHst (l) : eCJJH ~-~~ E~ =Eu (3TOT BOllpOC B OOtqeM OC
Ta8T'CSI OTKpllTHM), TO s-liin Vb? t) = V( t) H lim Pf ( t) = P10( t) .11!111 

b~~ b~~ b . ~ 

Be ex t € ~ , Ran m c Jf.u , RpoMe TOto, -ecJJH u-lim Eub = Eu 
y . . b+~ 

(t~to aepao ,nil II dim -*'u <oo , HO B oOilleM HeBepao .nnst .OecxoHetiHOMepHoro 
~u ), TO. Ub~~ Vb(t) = V(t), H npe,neJJhHOe COOTHOIU8!lHe ,ltJJst 

aaxo!loB pac~a.na BHnoJIHstetcst paBHOMepHo no t • HaKoHen, ecnH Tpoi!
.Ka £Jt', exp(-illt), E) npe,nc TaBJJSieT COO OR pemeHHe oOpaTHOI 3a,I(a4H _ll1Cll6.116 
.ltJIII .naaaoro V(.) , ·To pemeHne, cooTBeTCTBYDutee' ·vb(,) , , paaa·o ~ 
tEbd'(,exp(-:U:bHt), E~ J. rnaBHUI! CMUCJI 3THX YTB8¥li:.It8HHI! . ' 
COCTOMT B TOM, tiTO OHH (BM8CTe C ~e3y-JJLTaTaMH paOOT / 3 , 0-!5/ H liPY
fHX) ,ItaDT C!OJiee tJiy0oKoe T80IJ6THt19CKOe 000CHOB6HHe ,nJJI! HCOOJJL30B<:
HHII "HeilJu3Htle cxoro" nonyrpynnoBoro npue!nuxeauu. 

Setaeptall rnaaa noCBHilleHa paccMorPeHHD uceagorauHJihTOHHaHoB: . 
ato noastue _03Hat~aet (sa.YKHYTHR, nno:rao onpe,neJieHHUlt) onepatop 
Ha npOCTpaHC'rBe rHJihe!~pTa d,{p TflKOI!, '-ITO iHp llOpOll:.ztaeT Henpe-
pUBHYil Cli:HMaD~D llOJiyrpynny, 0CHOBHOI KpHtepHR npHHa.ztJie~HOCTH onepa-

. topa xiaccy nceB.noram~nLToauas oB BHTeKae·t ua teo pew XHJIJie-nocH.na. ·_ 
Pemeaueu oe!pataolt 3a~tiH pacna,na .nnn non~rpynm~ fexp(-1Hpt)-:~t90} · 

MU OO~'IHM KBa3HtaMHJJLTOHHaH H , KOTOpWI B'~Xe npe~u.ny~el tJiaBu· 
npHOJIHsaeT OOJIHHit ra~LTOHHaH paccuaxpuaaeMoH_CHCTeMW (C!oJiee· no,npoO
HO --:oe! noM B p~a,nene 4,.I JtHcl::eptaiiHH), ao ae .zton:iea 6uu nonyorpa'- . · 

5 . 
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nnt~eHHHM. ITonbayach ~anbme ~opMynoH Ctoyna, MH nonyqaeM [IT) nupa~e-
nne cneKTpUHhHOil MepH onepc.topa H qepe3 pe30HbBCHTY OT, Hp 

/3 

<r·FiiC[ct,~] >y,>+<r,Eu<<<x~p>>·~> =.~lim j <r,:r.mcu -e-i£.)-
1
'1JJ) de 

' t·•O+ 0< P T 

AIIH BCeX tf•'tfE .lp 1'1 HIJC!H'( Bell!eCTBeHHHX lX< P ; OTCIJAU BHTeKUDT 

n.pOCTiie CIICACTBHH [IT j ,MH COC!eTBCHHHX BeKTOpOB onepatopa Hp 

Oeoe!oe BHHMaHHe B 3TOH rnane yAeneao onepaxopUM llipeAHHrepa 

II =-1 ~ +v(x) B L2 (1Rd) , y KOTOpH'IC nOTCHUHUR ; - nOt!TH perynap-
- p . 
HUH KOMnneKeHaH C!openeBCKUH ~YHKUHH, YAOBnCTBOpHDll!UH ycnOBHIJ 8HeCH-

naTHBHOeTH, Im V(lr) ~ 0 ,MH nOt!Tll Beex x £' IRd • 3TO yenOBHe HeOC!-

XOAHKO AHH npH~~~nexHoeTH Hp Knaccy neeB~orawHnhTOHHUHOB; OHO 

B TO se npeMH ~oeTaTOtiHO, eenl'l HP - J-eawoeonpHJteHH!il! onepatop 

138/, r~e J - onepatop KOMnneKcaoro eonpaseHHH. B pa3Aene 4.2 

BYB.e,~teno mue aeeKonhKo ,~tpyrnx AOCTatotlnux ycnonitl! (IT] : 

. - onepatop Hr= -~ll. +Re v(x) CaMOCOnpHli6H B eymeeTBeHHOM 

l'l onepatop YWHOlleHHH Ha Im v(x) Hr.;..orpaHHt!eH e OTHOeH-

Ten~HOH rpaHbD MElHbme 6AHHHUH; 

'n tlliCTHOeTH, Hr eauoeonpsn:eH B eymceTBeHHOM H 
lm v ~ L00(1Rd) ; 

- v £' L 2 (Rd) + L00(Rd) B enyqae d ~ 3 

nee OHH BHTeKaDT Ha · JieMMI:l Rato-Pennnxa MH nonyrpynn. 

B nHToR rnan2 paeewotpeao onTHtleexoe npnC!nH~eHHe AnH gnYx

KaHallhHHJC eHCTeM , ~-1H KOTOpHX rH,1belepTOBO npoeT paneTBO eoeTOHHHil 

BlipaxaeTCSI B Blf~e OpToroHallbHOI! CYMMH :Jt=. a'0 Ill dt1 , .;t'i =Pi~ • 
H raMHJibTOHHaH .paBeH H = H0 + h 1 + ..AV j . B3UHI.IO,JtelleTBH~ v 

npe~nonaraeu orpaaHtleHHIJM. EenH H0 - enoe!OAHHA re.MHnhToHHaH Hy,1esoro 

KaHana, TOUa eOOTBeTeTBYDIJIUSI··qneTb MaTpHUH pacceSIHHSI paBHa 
· iH t -2iHt iii t 

s00 = stu,,m P
0

e 0 e e 0 Po- • ·06CYJK,I{a9TCH MaTp~a paccemm.a: 
B OnTHtleCKOM npHC!nHli:CHHH, Sopt = a-lim exp(iH0 t)exp(-2iH tt )exp(iR.t) 

· · t+oo op ·u ' 
npHt!eM nceB,JtOraMWibTOHHUH Hopt paneH · H0 + V opt . AnSI onTHqCCKOrO 
noTeHnHana ~eme!axa /16,18/ 

Vopt(E) = .>.vOO- .>.2 lim v01 (h1- E -i£ )-1 v10 
· e•o+ 

(b:pa3,~tene 5.1 npHBe,~te~ BHBO~ atciro noteHnHana [llils pauxax npeuean-

3aBHezworo 'no.~tico~). · · . 

TaKOC·OnTHileCKOe npHC!nHlleHHe paCCMOTpeHO neltBHeou 1301 B npe,l!;-: 

nonoxeHHHX ·P0~P0 = o · · H E = o , ~H nou nenonh30Banacb npex-

Ae BCero·TeopHS! rna~KHX B03JYll!CHHit RaTO gj • B pa3~ene·5.2 Halt~.eHa . ' 
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9neaxa [ill J sennt~HH!i II s001f - sopt 1J' II /' npe~cTaBHSIIJHtaSI coO oR 
TeXHHtleCKH HenpOCTOe OC!OC!HteHHe pe3ynbTaTa neABHCa MS! CJiytlaH, Kor~a 

HU3BUHHHe npe~nOHOll6HHSI He HMeiJT MeCTa. ITpH 3TOM Bali:HO; t!TO ~l'l3l'l:

tleCKaSI HHTepnpeTaUHSI / 30/ pe3ynhTaTa COXpaHS!eTCSI, KaK nOKa3~HO B 

pa3,l!;ene 5 ~3. - , 

WecTaSI rJJaBa nocBH1JICHa OIOC!OOlleHHSIM weRHM~H~ • H3HOSeHHe HUtll'I

HaeTCSI c (nemecTBeHHoro cenapae!enhaoro) rHnbC!eptona npoctpaHetna. 

nyTel1 :J{ ; MHOlteCTBO "HHTerpnpyeMHX ~YHKUHR" .ic07:). CO,~tepxHT • 

see f : :Jt ~ c , KOTO.Jlile annantcSI npeoC!paaonaaHeM ~yphe iiexoTopoA 

KOMnneKeHOI .C!openeBOl! KepH Ha dt , f(J') =-'exp(i(J'•J'")) df4~(J'•f"); 
MHO:!eCTBO J'(t/t) l40J:HO eeTeCTBeHHHM oe!pa30M OCHaCTHTb CtpyKTypOA 

anree!pu EaH~xa c nopuoR Jlfll0 :. =1c"fl (/Jt). .l{u nue!oro 

ee a:F =.!fe~~: '!'>0 ,Ji<i(i<ZJr1 onpe~enaeM I
8

: :f(iJ()~ a: cooT-

aomeHHeM 

Ie(f) = ~ exp(- i~IIK112) dff(d') 

B t!UCTHOCTH, 11(.) npeACTaBHI!eT COC!Oit HHTerpan ~e~HKaHa no, 

onpe,l!;eneHHD AnC!esepHo n X3K-~poHa 122 ,23/ • 

B pa3,l!;ene 6.2 BliBe~eH pHA CBOI1CTB OTOC!pall:eHHR I· , HUllpHMep, 
. . . B 

[Y]: 
... - .• I

8 
( • )' SIBHS!eTCSI orpuHJ.itleHHiiM HHHe I!HH.Y. HOp.tHpOBaHHIHA 

itlYHKUHOHaJIO.IA Ha ]'((/{) • nn11 HDC!oro f ~YHKUHSI S i-Ls(F) . 

aHaJIHTHtleCKaSI B OTKpliTOI HHJ:Hel! nonynnOCKOeTH l'I,HenpepHBHa 

. B G:F /' , 

- ecnH f - UHHHHAPHt!BCltaSI itlYHKUHSI C C!a3HCO.IA B P£ H 

HHTerpHpyewa (no Mepe Jlee!era m ) B P W , TO 

-.!.dim P:IC 1· · . 
I 8 (f) = (21)is) 2 . exp(l

8 
11Pj<U 2) f(P.f) dm(P.f) ·' 

. P:Jt . . 

- ecnH fEnf:=l- nocne,l!;OBaTeHbHOeTh 'npoeitTOpOB, s-lim En= I 
H f£}'(Jt) , TO lim I (foE )=I.(f) n""'"" 

n~oe. e n s 

, - BliB6A6HH ~opwynH npeoC!pa30BaHHSI npH "3aMeHe HHTerpaUHOHHoR· 

nepewenaol!". 

C ,Apyrol! CTOpOHii, .B pa3,ltene 6.3 npHBe,lteHH HJIHIJetpanHH TOrO, t!TO 

OTOC!pa1:.eHHSI I
8

(. ) .. He npe~CTB.MSIIJT COC!Ol! HHTerp~HH. B qaeTHOCTH, 

llO_CTpOeH npOCTOR npHMep, nOit!l31iBUil!IIHR, t!TO ~~~ . ·:r.
1 
(.) He HMB6T 

Mecta aaanor TeopeMU o wazopHpyeuoR CXOAHMOCTH (~a~e B cnyqae, xtor.na 

noene~OBaT enbHOCTb e'ICO,AHTeSI paBHOKepHo). 
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B ee,IJ;hMOH rnaae paeeMatpHBaDteR pa3HNe QBKBeHUHanhHNB MetO!N. 

B pa3,1J;e~e 7.1-o~eyXAeHa eBR3h MBXAY etaH,~taptHHM npoetpaHeTBOM 

_A'b[(O,t] ;Rd) a~eonDTHO H
1
enpepHBHHX nytel!_ ~: (O,t] ~ IRd --0 KB8.,1tpatHIJHO 

HHterpHpyeMHMH npoH3BO.ItHI:lMH, Y.ItOBJIBTBOPRDII!HX ,r ( t) = o , e HOpllol! ' 
2 lt . 12 . ~~~ : = 0 1J'('t) en-- H rHJih~eptoBHM npoe tpaaetaou ny1:et!, Kotopoe onpe-

,~teJIH~ Tpyuea /
4
0/ npH noMOII!H tpHroaouetpHqeeKHX pR,Itoa; .ItoKa3aHo, 

llTO 3TH npdetpaHeTBa COBlla,ItaDT (IYJ,~aJihllle paeeMotpBHN eaol!etBa 

rrpH~BHHH ~OMaHllMH nyTRMR, eOOTBBteTBYDII!HMH p8.3HI:lM pa3~HBHHHM 
6 = ~'l: .. : 0= -z-0 <-z:1<. . • <1: =t} Otpe3Ka BpBMBHH (0, t] , JID~OMY T8.KOMY G' 

J n u ( 

H HenpepNBHOIJY nyTH tt CTaBHTCR B eOOTBBTeTBHB ~OMa.HIDI Kyeoq-

~0-JIHHBl!HNl!) nyth P(G)f , Onepatop P(5) Ha ~=Ac0[[0,t);Rd) 
HBMBteR npoeKtOpOM )tiiH K8.XAOrO 6" , B pa3,IteJie 7,2 TaKlKB . 

,IJ;OK8.38.HO (YII ),· IJTO s-lim P(6") =I , r,Ite &'(tr)= max ( 1:', - to.). 
. · . Jccn•o o~jsn-1 J+ 1 J 

ilOJih3yHeh 3THM, Ml:l MOXBM onpe,ItBJIHT& ]8.BHOM8pHO paemHpBHHNB OTO~pa-
IQHHH WBl!HMUHa eoOTHOlliBHHBM . 

Iu(f) = • lim I
8
(fc P(G")) 

5 
' o(SJ~o 

BCJIH Bee "~HJIHH,ItpHI!BeKHB npoeKttHH" f e P(O') llpHH6,1J;Jiexat . .1(~) H npe

,IJ;BJI eyll!eetayet, H ,IJ;OK8.38.Th KOHeHCTBHTHOeth 3TOrO paemapeHHR (Yll], 
Yet an OBJIBHO mKXB eOOTBB Te TBHB MBX,Ity I~i (.) H HHterpaJIOM BHHepa. 

A~htepHatnBHHI no,~txo.It K onpe.IteJIBHHD ~el!HMaHoaexHx HH~erpanoB, 
- Bnepaue e!fJOPJYJIHpOB8.HH!.UI He~heOHOM / 4!/ _, ~a3Hpyetea Ha HellOJih30Ba-

HHH ~opuynu JIH-Tpotepa H pa3HWX ee o~o~utea·Hn; epe,~tH imx HaH~onee 
oOII!Hl! pe3ynhtat AO enx nop npe.Itetaa~aet pa~ota ~apnea /32/ • B pa3-

,~tene 7.4 npHBe.IteHo odo'~lltBHHe pe3yJI&Tata ~apHea aa e~yqal!, Kor,~ta 
npe,~te~ no neeJIB,IJ;OBaTBJlhHOetH peryJIHpHLIX ( 11 3KBH,ItHetaHTHNX") pa3~He-

. HHH ~aHHoro otpe3Ka apeMeHH 3aMeaea ~"pasamiepHuu" npe.IteJioM. Ha oe

aoae 3THX paeeyXABHHR MO~HO eeteet88HHO ~OpMYJIHpoaaTh onpeAeJIBHHB 

. paBHOMepHoro HHTerpaJia ~eRHMaHa-HeJI~eoHa Iufn(.) ,ItnH "nO,IJ;NHTBrpaJih

l!HX ~YHKUHR" THna 

t 
~v,lf,x,t<J'l = exp~-i [ V(J'(7:)+x) di} ~CJ•CO)+x) 

11. BNBee:H HeKotopie .ItOetatOIJHHe yCJIOBHa )tlla ero eyllleetaoaaana [Ylll ]. I . 

Pa3yueetea, IJTO 3THM ,ItaJIBKO HB·HeqepnaRN B03MOXHH8 MO,IJ;H~HKa
~HH UpHMBHBHHH eeKBBHttHaJIAHHX MBTO,IJ;OB B TBOpHH HHterpaJia ~eRHMaHa, 
J}OatoYy B p8.3,lte.II6 7,5 ,ltHeceptaiUUf IlpHBB.ItBHO Cpa.BHBHHe BaxaeltmHJC 
epe,I!;H HHX. 

/ 

8 

i . BOQbMaa rJiaBa nOeBH_IIlBHa Blipali:BHHD BpBMBHHO ro pa3BHTHH HeH30JIH:

poBaHHHX eHeteM, OUHeHBaBM!iX neeB,ItOraMHJihTOHHaHaMH lllpB,I!;HHrepoBeKOI'O 

THna npH llOMOillH ~eltHMaHOBeKHX HHterpaJIOB, KOTOpoe ,~taeteH·WOpMyJioR 

ieRauaaa-Kauepoaa-litO ' 
/ ' 

( exp( -iHt) ifl<x) = I( fv, IP,x, t) ~ 
r,IJ;e H=-~ 6. + v(x) H V-JIOKaJ!I>mrii: KOMIJJIBKCHIDi llOTSHIUia1l, y.n;oBiJ:eTBO

pHDillHl! yeJIOBRD ,IJ;HeennaTHBHOeTH.·B eJiyqae, KOr~a UOTBHUHO.JI v 3aBRCRT 

TaiO!t8 OT Bp8M8IDI, Jl8BYJD CTOpoey Me.n;yeT 3aM8IDIT:& pememreM COOTBBT

CTBYXJI18rO ypami8HIDI TlUla ypaBHBHHII Jllpe.n;wn'epa.llpHBe.n;eHH ,II;OKa3aTe.n:&CTBa 

3TOI ~OPMYJIH ,Itnll HeeKOJihKHX enyqaea (YI, Yll): 

veJ(ltd) 1'1 I-- RHTerpaJI ~eHHMaHaB e:MHc~e paelot / 20,40/ 

H mee:roR rnaau, ~ 

v - orpamr-qemrllli noteauHan, · KOTO!Jb!R 3aBHeHt (.noeto.totino 

rJI8.,1J;KRM O~pa30M) OT BpeMBHR H I= Iufn 

VE L 2 (1Rd) + L"".(IRd) ,IJ;JIH d ::!0 3 R I= rufn 
·' 

. I 

~anee llpRBO.n;RTC.f! enHeOK pa,lta B03MO][HliX O~OCluteH RR H yeHJIBH Hit 

3THX peaynhTaTOB. B saKJIDileHHH x:naau o~eyQ~vtea ~pyrHe naae~tHHe 

npHMBHBHHH q\eHHMaHOBeKHlC RHterpo.JIOB )tiiH OUHCUHHH BpeMeHHOrO pa3BH

TRH Hee:radHJIAHHX eHeTeM, 

t.Ito~w npoHJIJIDetpHpoaan o~utHe paeeyx,~teaHa,npeAH.ItYIIlHX rnaa, 

B rJiaBe ,!tE!BliTOI paceMaTpHBaetea B Kalleetae npHMepa )4HOroJiepHN8 

3§TYXO.D!1Hit rapMOHHileQK!dl OCUHJI.IIHTOl) ,-·onHeWBa.ewHI nceB,D;OraMHJibTOHHa-. 

ROM H=- ~ 6. +x.(A-iW)x aa· L 2 (1Rd) '· B KOTOpOM A, W , 

npe,ltetaBJIHDT CTpOrO UOJIOUT8JIAHHB d ><d. MatpHttH. ~JIH ,IJ;O:rta38.T8JIACT-

Ba TOre, q70 IlpHBB~8HH!ilt onepa:rop e ee:reetB8HHOI O~JiaeThD onpe,IteJieHHll 

HB.l!HBTCH no-HaeTOHDtBMY neeB,JtOraMHJibTOHH8.HOM, HCUOJib30BaR npHe.M, Oe- · 

ROBO.HHWI Ha UOBTOpHOW npHMBHBHHH JIBMllY KaTo-Pe~JIHXa [IX]. llponaratop· 

38.TYXO.DII!Bro Oe~HJIJIHTOpa nonyqeR B pa3,JteJte· 9.2 BHq_H~8HH8M !JleiRMaHOB

CKOrO HHterpana Ha npaaoR OTOpOHB ~KH - ~OPMYJIH MBTO,JtOM H3 p8.3~eJia· 
7.4; ero HBRHI BH,D; eJie~D-Hit (IX] : 

(exp(-iHtl~p)(x) = Jd .Gt(x,y) y:'(Y) d;y 

IR 

t>O '. 

Gt(x,y) 
.. -d/2· 1 ]-1/2 .(ir: .. ·, ....• ·/' 

= (2.7ti) [det(.D.- sindlt) . expt2Lx.(.Qctg.Jlt)x·+' 

+ y. en ctg :fit )y]. ..; iy. c.u cosec nt )x J . ; ~ .. 

I , 
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r,JJ.e J!.: (!A-~iW) - • Jlpynte B03MOliHUe CllOCOdU BHIU:ICJieHHB paCCMaT-

]lllBUeMOro clJeltHM!ill OBCKoro HHTerpaJia ~Yl 1 KOMMeHTHpyllTCB B pa3,JJ.eJie 9 ~3. 
Caoncraa npHBe,JJ.eHaoro sume pemeHHB odcyx,JJ.eHu no,JJ.podao B CJIY~ae 
d:t [IX]: paCCMOTpeHU He3aTyXall~Hlt npe,JJ.eJI (KOTOpHlt ,JJ.aeT ~OBUR 
ecTe CTBeHHUR nyTb BHBO,JJ.a MaCJIOBCKOlt nonpaBKH .JVIB H83aTyXallli!BrO OCUHJI
JIHTOpa) H KJiaCCH~eCKHH npe,JJ.eJI 1 H Halt,JJ.BH TQqeqauH Cll8KTp llCBB,JJ.OraMHJibTO
HHaHa H •. 

B 3aKmiqnren&aon ieCI,!TOR rnaae caaqana npnao,JJ.atca paccyJI:,JJ.BHHB 
0 CHCTBMaX, llO,JJ.Beprallli!HXCH KOHTHHyaJibHOMY HadJIIl,JJ.eHHil (X), B KOTOpHX 
ododii!BHH pe3J JibThTH pador 136 ,'J7 I ; OHH noKa3uBallT, qro cyll!ecrayvr 

· MaTeMaTHQBCKHe OdoeKTH 1 CllOCOdHUe B HeKOTOpOM CMUCJie 3aMBHHTb He
CYJilBCTBYilii!Jil "Mepy .Pei!HMaHa". 

IJocJie,JJ.HHe ,l!.Ba pa3,JJ.eJia CO,l!.ep:taT CBO,JJ.KY OCHOBHIDC pe 3Y JibTaTOB 
H CllHCOK HeKOTOpUX OTKpUTHX npodJieM. 
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