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o$uqra ansHoro orrrloHenTa H a Al,rccepralll4oHHyro pa6ory
!,uxapena Eropa EsreHsenra'{a

<,fapuorla'recxzfi anaJrrlr3 HeKoropblx KJraccon .nrarrefirrblx oneparopoB>>,
rrpeAcraB.nernrofi Ha cordcKaHrae yr{eHofi crenerrn KaHAr4Aara

$rasuxo-lrareMarrrrrecKrrx HayK no cfleqrraJl[,Hocrrr 01.01.01 - Beqecrnenrrrrfi,
r(oM rI JreKc rut;it u $yHxqlaonalsusrfi aHaJrI43

1. AxryanbHocrr,. !,nccepra,qr,roHHafl pa6ora ilocRnITIeHa za6paHnttnt 3a4ar{aM cIIeK'rpa,IIT-,-

Hofi reopuu .rrnneiinsrx oueparop()n, Aeftcrnyrc[r,ux e 6aHaxoelrx IlpoctpaHc'r'tsax) 14 tl])oAo.llx{aer

r.rccJreAoBaHr{s Haqarbre C.H. Bepuurreiiuoru, f. Boporlr. X{. @aeaport. K. @oftalrelt, IO.14. Iro-
6u.re\d. B.M. Jleslrl'aHoM) A.f. Eacr<aKoBbrM r{ Apvlr{Mr4. faprr,roHuvecKoMy a,Ha"rII{3y ,'tuHeftnslx

oneparopoB nocB-fl[I,eHbl \,IHoroqr4c.[eHHble pa6orsr orer{ecrBeHHblx I4 sapy6ex<Hslx MareMarI,IKoB.

Kplorue roro, aKTyaJrbrrocrr, TeMbr rlccJreAotsarrr.rfl pacc\4arpl{naeuoft ALIccepraIIuI4 Ir tsax{Ilocrb pe-

IrraeMbrx e Hefr 3aAall oflpeAe,.rflercg IxI4poKr{M KJraccoM paccNIarpI4BaeMbIX oneparopoB. Koropble

rraxo1qr rpr{Merrerrr.{e npr4 rr3yHerrr4r4 ;1rz$rfeperrlll{a.[sIII-,IX I{ pa3IIocrIIbIX ypaRllenl.tfi. Octtonttr,t-

IVII4 MeTOLaN{I4 IICCJIeAOBaHT{g SBJTSTOTCTI N,IeTOAbI a6CrpaxruOfo fapx{oH?IrlecKofo aHa"rll1l3a, cleK-
rpa,rsuofi Teopur.{ 6aHaxonrrx vor1y.reft, crreKTpaJrbnr,ifi reopl.tn $ynxrluii rI oneparopoR, Teop[I{

rrpe,4craB.rreHufi rpynn e 6aHaxoeslx npocrpaHcrBax.

2. CreneHs o6ocuonaHHocrr4 HayrrHbrx [oJrox(eHr fi, nsrno4oB I{ peKoMeHAaqrzfli,

c$opnrynrapoBaHHbrx B Ar,rccepra\wu, rdx AocroBepHoct 14 HoBtI3Ha. 2l,ucceprarll4q co-

crorlT r43 BBeAoHI4t, rro cyilICCTBy coBnaAaroil]cro c ABTopccfrcparoru, qcrblpcx f.rlaB ocHoBHOfo

TeKcra, cnr,rcKa Jrr4Teparyphr) oxBarbrRarorrlefo 72 HatrrtesonaHl4u I,{ Hacql4Tblsaer 101 crpaHl4rly.

1. flepna-:r f-rraBa <,S.nert,tenrsr cneKTpa.irbHor? reopuu.auselluux oneparopoB L{ ilo.ilyrpynn.rII4-
sefiHr,rx ofieparopoB)> Hoclrr RcnoMofare,trHrrfr xapal(Tep. B neft npl{Bo/lflTcl cReileHl4r. KOTopI-,Ie

r{crro.rrb3yru'r'cr{ rrtr)r4 rro.rryr{eHr4r{ ocHoBHbrx pe3y.lrbraToB AIIccel)TaIIlII4.
OcHosHbre pe3y,Tbrarbr c$oplay,rupoBaHbr LI tloJTHocrbro AoKa3aHbI B cneAyloul4x rpex f";IaBax.

I4x nay-rsa,rr HoBrr3Ha 3aKJrruqae'rcr{ ts cJreJyruilIeM.

2. Bropaa f,.IaBa <,lapl,roHIauecxvtfr aHa.rrr43 "nuHeiiHsrx oneparopoB B BeIIIecTBeHHbIX 6auaxogllx
irpocrparrcrBax>> trocts,sulerra r{3.rrox<errr4ru crreKTpa.rrbrtoft reopnu "'tzltefitrltx otleparopoB ts tseqe-

crBeHHbIX 6anaxoel;x rlpocrpaHcrsax. HoeI43Ha rlccJreAosaHfifi onpeAeJTaerc-fl TeNI) 'rro 6o,'tsutun-

crtso trplrJlox<elrr.rft ctsq3arro c paccMorperrr4er\{ 4Iad;cfepenrlr{a"rlbllblx, pa3IIocrIILIX I{ uIITefpaJIbIIbIX

ypannenuft B Be[I,ecrBeHHbrx 6aHaxoesrx npocrpaHcrsax. KracctrIrlecKa.s cneKTpanbHaq reoput{,

r{aK npaRr.rJTo, crpor.rrcq R Kol'rn"rleKcHbrx 6aHaxclnrtx ilpocrpaHcrnax. flpll [ocrpoeHl{I4 TeopilI4

paccMarprrBAcrcs KoMrr.rrcr(cr4drraxaqua 6auaxoea npocrpaHcrBa I,I I43yrlacl,tsIft onoparop paclxl4pfl-

ruT Ha noc'rpoeHHyru Korvrlr"rreKci.r$r.rxar1uru. Tev ne MeHee, [pI4 nocrpoeHlrl{ cneKTpa"ltHoft TeopI4I'l

.nuncftssrx oncparopoB B BcrrlccrBeHHbrx 6aHaxostrx npocrpaHcTBax BO3HlIKacr Hco6xoAl4r,{ocrb

e no4po6noM orcJre>KlTRaHlrlT KaK rrepexo/{a R KoMn.nexcl.r$uxarll4lo npocrpaHcrRa, TaK 14 o6par-
Hsrii rrepexoA. C erofi qe.rrsx) BBOAr4Tcrr rroHr{Tr4e cr4MMe'r'l)uqHoIl cyttepl)A3;lo)Kl4Mocl-rz .tvHeftntl-

ro orpaHl4qeHnoro oneparoptr. OcsonHr,rMr4 pe3y,{hrrrra\4l4 nroporl f.rIaRbI frRrilruTcr cile,tlyrurlue
yTtsepxAeHr{rr.

Teopeua 2,L. [Iycmu X - seLL]1ecmserlnoe 6au,aroso npocmpalrcmlo. T: G -+ EndX -
HenaasuaHo,,nl)m1t\LecKoe cur,LbtTo tTenpepbLltroe npedc'ma6,4eHue. Tozda onepa'nlopbt T(g), g € G,

fff), f € L.(G,lR.), ede onepamopT(f) onpede.ndn Sopuy"'rrti
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r(f ), .f (q)T(-q)r dq, r e %',
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Teopena 2.2. Ilycm,x T e End X - o6pam,u,u,r,t,fi, oneTtam,op, dn,n, Kom,opoeo

.a ln ll?"ll) #<oc.r+n'

Tozda onepo,m,op T .n,e.n,.n,em,c.fl, c'u,.M,.M,em,p'u,at,H,o cyne[)pos,,1,ntc1l.M,bt,u,. Ec.tt,tt, og(T) codepctcum, 6o,n,ee

deyr mouerc, mo onepamop T uhteenl Hetnpuaua"xbnoe 'u?rlapuavntHoe nodnpoc'mpaHcrnlo.

3. B rperleft r'-rraee <,Hepaeeuc'rua Bepuruteftna A.ru{ BeKTOpoB r{ onel)arolDB>> ycraHoB.[eHbl

HepaBeHcrBa Bepuuneftua g,la oleparopoB, 4erZcrnyroqr4x B 6anaxoeEtx npocrpaHcrsax. VxasaH-
IIbIe IIepaBeHCTtsa CBs3hItsaIoT I{op\4y OnepaTopa I{a BeKTOpe CO CIIeKTpa,III)IIbIM paAI{yCOI\{ 3Toro

BeKTopa. B sroft rJraBe nogpo6Ho r43iraraercJ{ r.rcropr{.fl Borrpoca I4 [ocraHoBKa 3aAar{u. Onpe4ela-
rorcfl rroH-flTr.rfl crreKTpa Biipnunra z crreKTpa.rrbrroro paAr4yca r;eKTopa. Buo4urcn Il paccMorpelrue
psl o.dHopoAHbrx npocrpaHcrn $yuxqufi, B .racrHocrl{, npocrpaHcrBa CrenaHoea. !,ra Hux raKx{e
ycraHORJreHbI aHa"rlofl{ HepirReHcrR runa EepHrrneftua r4 [o,.ryr{eHa orleHKa oileparopoR KOMMYTLI-

poBaHr4s. B xa.{ecrse npr4Jrox(eHrifi no.nyueHHbrx pc3y.rrbraroB orMerI4M c.rreAyroqyrc Tcope]vly.

Teopevra 3.3. Ecnu cneKmp Ei:p"tunea L(X,T) oneparnopa X e Hom(,%'t,g)) nallncrncn
Ko.MnaKmHbL.M ,tutno)rcecm,Borv) m,o cnpacedn,trco c"t,edyrcu.t1ee Hepacel1,cm,6o

llada,,4Xll <'"(x)' llxll,

ede rs(X): max l)1.
)€A(x)

fia"ree BBoAr,rrcs rrorrsrr{e qeJrbrx na 6ecxoneqrrocrr4 dryrrr<qufi oKcnoFrerrqr4aJrb}roro runa. !,,ra
TaKr{x $yHrqzft TaKx(e ro.lry.reH aHa,rrof HepaBeHcrBa EepHnrrerZHa.

Teopeva 3.4. EcLtu cneKTnp Bd,p",tuttza |t(r) bytmuluu r € T aeLrnemcfl, KorvnaKrnlLbL,,rr lrrlro-
)rcecrnloi,L) mo n donycKaem pacui,upeHue na C do u,eLtoti $Enrct4uu gKcnou,eHuluallbHo?o n'Luna

o:ry(r) u dnanpouseodrtoilr(k), k>1, uril,ercTn rvrecmo ouleHvu llr(*)ll" ( okllrlls, k>1.
. Eq6 oALIH ptIA Ba>KHbIx pe3y.rrbraroB orHocr4Tcrr K c;ryqaro, KorAa r4cc.]reAyeMurl oneparop fIB-

Irfrercn reHeparopoM pacryrleft rpynnsl oneparopon. Paccnrarpr.TRaercfl fpyrrna oneparopoB (rpa.r-
c:ran.neuuc) 7: IR -+ EndX, AorrycKarorrdrrx oqeHKy

ll"(,)ll < a(,) :cr(1 +c2ltl)?, ,€lR,

r!,ec1 )-1,c2)0vr1)0.
Teopeua 3.5. Ilycma eec a(t): ll7(-r)ll, t e R, ydoenemsopnem

Toe)a "'tro6oil lewmop r € X c KoAtnaKmHbLAt cneKmpo*t EbpLt"unea lt(r)
onp ed en euun oneparnopa A. tr4 ueem Jil,e ctno nped cmae,rr,enue

(1)

Acrlosu?o (1) c0 < 7 < 1.

npunad,tt ecrcum o 6nacmu

co , (yd) "Ar:re(r) 
_\__*_#

u, o'ulert*a lla"ll < Cs,"(rs(r)) . ll"ll , n,> 7.

4. B verneprofi r.raRe <<HepaeeHcrna Bopa-@aRapa r4 MeroA no4o6Hslx oleparopoB> noryr{eHr,r
pe3yJlltalbl o6o6qaxru1l4e HepaBeHc'rna Bopa-{Danapa AJffr oreparopon. K"racc[.{ecxzft pe3yJrb'r'ar

X. Bopa cocrorlT B oIreHKe HopMbI I,IHTefpaJrbHoro oneparopa t{epe3 [oKa3are.rrr4 @ypse, yqacrByro-
x{ue ts oqellKax rlepuoAur{ecxux r}yrtxqzfi. I4rrrepec K TaKr4M ouerrKa\4 6u.'r rrocrogHrrbrM rr coortser-
crBylotql4e oIIeHKI4 pacflpocrpaHs"rll4cb )K. @aeapolr u B. M. JleeuraHoM Ha roqrr4 [epproAr4rrecKr4e

$yrrr<qnu. B erofi riraBe paccMarpr4tsaerc.fl cr{.fibrro HenpepbrBrroe npeAcraBrerrr4e ?: ]R. -+ End,%',
rge ,% - KoMrrJreKcsoe 6anaxoBo npocrpaHcrBo, c reHeparopou i,4: D(,a) c %' -+ ,%' . Ocnos-
IIbIM pe3yJrbTaTOM ruraBbr fl BJrfl eTcr{ cJreAy}oqas TeopeMa.



Teopervra 4.2. Ilycmr cncKmp Ed.p,nurna L(y) lcKmopa'y us 6atmroeo Ll(lR.) uody-
,,t,a, (X,T) n,e codepcrcum, Hy,+,n. Toeda, cyurccm,e?Jem, edttu,cm,eeu,u't',t,ft eeKm'op r € D(A) m,o,rcoti,

umo: 1)A(r') c L(il; s)r € D( A): s) Ar : y; D llrll < X,rt1o ,\d) llyll

O ru crulr raK)Ke c.II eAyroql4il rau repecnsl ft peay.nsrar.

Teoperra 4.4. Uycmb levmop A e g' npedc'maeutt e eudc'y:'110*'y, ede A(Eo) c l-o,u)
u, L(yy) C IR'. (-b,b), zde 0 ( a, <, b. Tozda cylu,ecm,B?Jem, edrt'u,cm,aen,u,T,r'1"1 Getm,op r € ,%- co

ceoticmearil,u: 1) lr(r) C A(yr) C (-oo,-lr] U [l,,+rc); 2) :u e D(A); 3) Ar :'y7 :'a - Aoi
7T / 4 2. h+ o\,, ,,/,) ll4l < 
%-(1 

*;*;t" r_.)llttll
B cn:{gu c rrpr4",rox(eqrrrupr K Teopuu Bo3Myrr{eHrrit, s c;reAyrcqeft TeopeMe rIoJIyr{eHbI oIl,eHKI{

o6paruEIx oneparopoB KoMIvIyrI4poBaHl{fl .

Teopeva 4.6. IIpu acrxoeuu t /|C|.liDiT I 1 oncpamopu A u A-JX(o) nodo6rm*, edc X(o)

edunc'meen'noe pelueHue cucmer\'Nar, (l. 15) u

JX(o) :

VxuNerr,r raKx{e eule oAHo rrpr4rrox{eHr4e x $yuxql4fl\,I I43 oAHopoAHbIX llpocrpaHcrB.
Teopevra 4.7. Ilycmb cnercrnp Edpnurna l\(y) bymquu !/ us odrrcpodrlozo npocrnpaHcmsa

r$yn,nt4uli,: 5(lR, %) u,e codepacu"m, H,!ln,n. Toeda, cyu,ecm,eyem, e.du,u,cm,eeH'ti,a,f' Syu,rt4m,

r e5$):5r(1)(lR, ,%) marcaa, y,mo: t) lr(t) c A(ly); 2) n': y; 3)ll"rlly < Za,frbl,\sD llyllg

3. Cru"ns lr3Jro>KeHr s 14 [oJrHora orpax(eunfl. pe3yJrbraroB Ar,rccepralluoHHoro uc-
cJreAoBaHraa n ny6nr{Karlrrsx. I4s"{o)KeH[e pe3yJrr-,TaroR Al4ccepratllroHHoft pa6clrtt flcHOe I{ no-

4pro6Hoe. B 6u6-'r[olpa<]lnu xop()rro r{3.lro)KeHa rrcropr.{r{ tr)accMal'pl4eaeNtoft n1ro6"rtenst. Bce oc-

HOBHbre pe3yrlbTaTbl gB"rlgroTcg HoBrI\III 14 CTpOfO AOKa3aHHEIMU X{eTOAaMII CneKTpa"{lHOft TeOpl{U

;rnseftuux oleparopoe. Cogep>r<aHrre aBTopecfepara IIpaBLIJrbHo I{ IIoJIHo orpax{aet' coAep}KaHLIe

Azccepraqr4rz. OcnoeHsre pe3yJbrarEr ,1r4cceprarlr4oHHoro IlccJTeAoBaHI4s B rIoJIHoft ntepe npeAcraB-

Jrerrbr B AetsflTz rrayqrrbrx pa6orax, r43 rrr,rx rpn orry6,'tuKotsaull ts NiypIIaJIax I,I3 IIepeqIIl pellelrcil-
pyeMbrx HayrrHbrx )KypHaJ'roB u vrsganwtft, peKorvreHAoBaHHbIX BAK VlzHo6puayxu P(D.

4. CoorsercrBr{e Arrcceprarlrrrr nacrropry clerlrlaJrE'Hocrll. !,llccepraql4q coorBercrByer
xnarrz$zxaquorrrrbr\l rpe6onanusM rr. 9 flo;ro>xelrnfl o ropqAKe npficy)Knelur4fl. yr{eIIbIX crenelleit
l.r rpe6onauzsM rrac[opra crrequaJrbHocttr{ 01.01.01 - BenlecrBeuHstft, KoMTIJ'IeKcHufi u c}yHxqIao-

na:rsnsrfi aHaiII{3.

5. 3anle.rarrzq. 3aveqer.rTrbre olIIoTrerTToM [ofperrrrrocrl,r I{3JIO)Kerlvrfl.

1. B $opvy,re (1.2) Ar.rcceprarlr{rr B npaBoft'racrr.{ HepaBeHcrBa nponyqeHa nocrosHsast C.
2. Ha c. 36 4lrcceprarlr.rr4 ccbr,IlKa irr.rreparypHbre lrcrotTHLIKLI AaHa c one.{arxopf .

3. B reopcrr,rc 2.1 14 B Lt4cccpraqtr{rz) rr B aBTopc$cpare e npaeoft qacrl4 paBeHCrBa Ilpo[yqeH
ReKTOp :U, K KOTOpOMy ilpnl\4eHfleTcfl OnepaTop.

4. Ha c.43u B Ar4cceprar\w14 e anrope$epare Harrr4caHo, rrro r.-4 - reHeparop ?(rf), a c.IIeAoN'{

B TeopeMe 2.3 yx<e oneparop ,4 - reHeparop 7(f).
5. Bo 2-r? r.rraBe Ar.rcceprarluu ecrb yKa3aHpr-fl Ha Hecyu{ecrByK)IIIIle reopeMbl 1 - 3.

6. Ha c. 65 ,lvcceprarlr.rrz qr.rrarcrrlero orcr-,rJraK)T r( pr4y pa6or 3a o3HaKOM"rIeHI,Ie\4 c I{c[o"rlb3y-

ex4blMr4 pe3yJrbra,TaMrr u repMr{HaMr4) He rrpr4tsoAr{ I4x KoHKperuo. B qac'rHoc'r'I4, 3'r'o o'r'Hocl4'r'ct{ K

TaKO\,{y qacTo r{crroJrb3yeNrorvry noH.flTr{ro KaK cneKTp Biip"rzHra onepaTopa.
Crozr orMerr.ITb) qro yKa3aHHbIe HeAor{erbl qBilgrorc-fl "rlefKo ycrpaIrI4\rLI\4I4 i4 He BJIII9TT IIa

o6qee [o.[o)KvreJlbnoe Bnerlar"rleHl4e or pa6orrt.
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C.rnraro, r{To Ar cceptaqux !,uxapena Eropa EereT{teeuqs, <<fapuoHusecxufi aHaJIIl3 HeKoro-

pbrx KJlaccoe rr4HefiHbrx olepaTopoB)> npeAcTaBJIseT 3aKoHqeHHyIo Hayr{Ho-ucc,TeAoBaTeJlbcKylo

pa6ory, n nolnoft \,fepe orReqaronlyrc Bcer\4 Kpr{TeplzqM n. 9 llo:rox<eHuq o nopfl,'lKe nprlcy)KAe-

HL,Iq yrreHbrx creneneft r4 coorBercrByer cneql4aJlbHocru 01.01.01 - eeqectneHHltft, xotr,tn.nexcsufi

rn $yHxquona.ttnr,rft aHaJrr{s, a ee aBTop fluxapen Erop EnreHbeBllq 6esyclonno 3acJlyx(]TRaer

rrprrcyx(AeHr4lr eMy y.rdHoft creleHr{ KaHAr,rAara $rasnxo-l.lareMarl4qecKlrx HayK.

4 vag 2016 rola

Loxrop $usvxo-rr,lareMarl,IqecKllx HayK, nposeccop

$e4epa;rrHofo focyAapcrBeHHofo aBToHoMHoro

o6pasorareJlbl{oro yqpex(AeHl4q Rblcruero
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