
OT~lhIB OCl>HQHAJlhHOrO OIIIIOHEHT A 

Ha ;l,HCCepTaIU10HHyIO EOraqeBa thnWJIaSI «Pe)I(HMbI pa60'1hI H 

CHrHaJIa IIJIa3MeHHOH BH6paTopHoH aHTeHHOH», 

rrpe.ZJ;CTaBJIeHHyIO Ha COHCKaHHe ~eHoH CTerreHH KaH.ZJ;H.ZJ;aTa <pH3HKo-MaTeMaTwlecKHx HayK 

rro ClICll,IIaJIbHOCTH 1.3.9. $H3HKa lJIa:~MbI 

CerO.ZJ;H~ XOPOlJlO H3BeCTHO, qTO Ha HeH.ZJ;eaJIbHOM 1l}IJIHH.ZJ;pHqeCKOM rrpoBo.ZJ;HHKe 

pacrrpOCTpaH~eTC}l 1I0BepXHOCTHaSI JJ1CKTPOMarHHTHaSI BOJIHa H3~]a KOHeqHOH BeJIH'UlHbI 

rrpOBO.ZJ;HMOCTH MaTepHaJIa. KOMrroHeHTbI rrOJI~ TaKOH BOJIHbI Er, Ez H HIjJ pe3KO y6bIBaIDT rro 

pa.ZJ;HyCy a\1rrJIHTYllOH BHYTPb OT rpaHHUbI H 60nee Me,n:neHHbIM 3KcrrOHeHIIHaJIhHbIM Crra}l,OM 

CHapY)IHI BrrepBhlc TeopcnIlfecKHH aHaJIH3 pacrrpOCTpaHCHH~ BOJlHhI rrpOBCJI A. 

30MMep<peJIb)l,. ilPOBO)l,HHK C KOHeqHOH rrpOBO)l,HMOCTblO MO)KHO paCCMaTpHBaTb KaK 

'3aMe)l,JI5HOliIyIO CTPYKTYPY paClIpOCTPaH~IOII,eRc~ IIO HeMY BOlli I hI, TaK qaCTh rrOJI~ 

13B, B rrpOBO)l,HHK L"ly6HIIY CKHH-CJ1(HI B03Bpa!QaCTC~ rrOBepXIIOCTb C 

3aMeTHbIM Orr03)l,aHHeM. K TaKHM rrpOBO)l,HHKaM OTHOC~TC~ MeTaJIJIbI H rrJIa3Ma. HaqHHaSI C 

pa60T 'l'paiiBeJICI HJICa, MyaccaHa aKTIIBHO HCCJIe)l,OBaJlOCb C(3)iaHHe 

IIpOT~)KeHHbIX IIJla3MeHHbIX OOPa30BaHHH B ra30pa3p~)l,HhIX TPy6Kax c rrOMOliIhlO pa3p~)l,OB Ha 

rrOBepXHOCTHbIX BOJIHax. Oc06eHHOCTblO TaKHX Pa3PMOB ~BJI~eTC~ B03MO)KHOCTb yrrpaBJIeHH~ 

)lJIHHOH I1JH13MeHHC)rO 06pa30BaHH~ H KOHu;eHTPaJUICH HOCHTCJIeH. rrOJIY'HleMOH 

TaKHM 06pa30M rrJIa3MhI B KaqeCTBe TOKOBe)l,YliIero 3JIeMeHTa aHTeHHbI 1I03Bo~eT peaJIH30BaTb 

PSl)l, rrpeHMYliIeCTB, CB5l3aHHhTX C 3JIeKTPOHHbIM yrrpaBJIeHHe rrapaMeTpaMH aHTeHHbI, TaKHMH 

KaK pa60"IHH ,1,IIarra30H qaCTOT, Tl;lIarpaMMa narrpaBJICHHOCTH, JQl<peKTIIBHaSI IIJlOliIa.ZJ;h 

pacce~HH~ H )l,p. ilJIa3MeHHbIe aHTeHHbI C Pa3PMOM, rrOMep)KHBaeMbIM rrOBepXHOCTHOH BOJIHOH 

rrpe)l,CTaBJI5IIOT 60JlhIHOH HCCJle,lJ;OBaTCJlhCKHH HHTcpec, qTO BH)l,HO orry6mIKoBaHHbJX pa60T 

1I0 3TOM TCMaTHKC. HCCJIe)10BaHHe rrOBCpXHOCTIIOH: BOJlHhI II pe)KIIMOB pa60ThI rrJIa3MCHHOH 

HeCHMMeTpHqHOH BH6paTopHOH aHTeHHbI H3 ra30pa3PMHOH TPy6KH, a TaK)Ke crreKTpOB 

1I3JI~aCMOI'0 CHrmLJIa rrpe.nCTaB~T 

Bo BBe,lJ;eHHH )l,HCCepTaIl,HH 060cHoBaHa aKTYaJIbHOCTb BbI6paHHOH: TeMhI, 

C<P0PMYJIJIpOBaHLI ueJIH II 3a.ZJ;a1fiI IICCJIe)lOBaH~, HOBH3Ha, HayqHruI 3HaqHMOCTb H 

upaKTwlecKaSI u;eIIHOCTb, rrpC)lCTaBJIeIIbI OCHOBHbIC IIOJIQ)KeHII~, BhIIlOCHMbIe 3::UIIHTY, TaK)Ke 

YKa3aHa IIlI<p0pMauml 06 aIIpo6a:QHH paooTbI, JIWIHOM BKJla.ZJ;e H3JIOlKJrCHa pa:UI.CJIOB 

)J,HcCepTaIl,HH. 

rJIaBe npOBe;JCll 0630p HCCJIe)l,ORaHHH no IJU13MeHH 

paCCMOTpCHbI aHTCHHbI H3 fa30Pa3PMHhlX Tpy6oK, KaK HaMOOJIee aKTYaJIbHhIH TMB rrJIa3MCIIHbIX 

aHTeHH. Ha OCHOBaHHH rrpOBe.ZJ;eHHoro 0630pa JIHTepaTypbI BbI6paHa KOHCTPYKIl,H~ rrJIa3MeHHOH 

HecHMMCTPHqHOH: Im6paTOpHOH: aHTCHHLI C BBO)lOM H3JIyLICI-m~ OT KOaKCHaJlhHOrO 

Ka6eJI~. KOTOPbIM OTHOCHTC~ HCCJIe.ZJ;yeMaSI aBTopOM IIJIa3MeHHruI HecHMMeTpHqHruI 



BH6paTOpHruI aHTeHHa. ,[{lliI BhI6paHHOrO THrra aHTeHHhI rrpHBe'[(eHO OrrHCaHHe CXeMhI, 

OCHOBHhIX OC06eHHOCTeH: H rrapaMeTpOB aHTeHHhI. 

r JIaBa 2 rrOCB~IIIeHa MeTO,[(aM l.JHCJIeHHOrO H 3KcrrepHMeHTaJIhHOrO HCCJIe,[(OBaHH~ 

XapaKTepHCTHK rrJIa3MeHHOH: aHTeHHhI. ,[{ocTaTolfHo rro'[(po6HO paccMoTpeHhI OCHOBHhIe 

l.JHCJIeHHhle MeTO,[(hI H rrpOrpaMMhI ,[(lliI Mo,[(eJIHpOBaHH~ aHTeHH. B rJIaBe rrpe'[(cTaBJIeHhI 

pe3YJIhTaThI BepH<lmKa.u;HH H 060CHOBaHHe BhI60pa 3JIeKTpo,[(HHaMHl.JeCKOrO Ko,[(a KAPAT ,[(JI~ 

l.JHCJIeHHOrO Mo,[(eJIHpOBaHH~, OrrHCaHHe l.JHCJIeHHhIX Mo,[(eJIeH: IlHBA. KpoMe TOro, rrpHBe'[(eHhI 

MeTO,[(HKa 3KcrrepHMeHTa H cxeMa JIa60paTopHoro CTeH,[(a, HCrrOJIh30BaHHhIX rrpH H3MepeHHH 

,[(HarpaMM HarrpaBJIeHHOCTH H crreKTpoB H3JI)'l.JeH~ rrJIa3MeHHOH: H MeTaJIJIHl.JeCKOH: 

HecHMMeTpHl.JHhIX BH6paTopHhIX aHTeHH. 

B rJIaBe 3 rrpHBe,[(eHhI l.JHCJIeHHhIe peIIIeHH~ ,[(HcrrepcHoHHoro ypaBHeHHe 

rrOBepXHOCTHOH: 3JIeKTpOMarHHTHOH: BOJIHhI Ha .u;HJIHH'[(pe KOHel.JHOrO pa.n:Hyca ,[(lliI Pa3JIHl.JHhIX 

3Hal.JeHHH: 3JIeKTpOHHOH: KOH.u;eHTpa.u;HH H l.JaCTOThI CTOJIKHOBeHHH: B rrJIa3Me. Ha OCHOBe 

rrOJI)'l.JeHHhIX ,[(HcrrepCHOHHhIX KpHBhIX ,[(eMOHCTpHpyeTc~ CYIIIeCTBOBaHHe Tpex pe)KHMOB 

pacrrpocTpaHeHH~ rroBepxHOCTHOH: 3JIeKTpOMarHHTHOH: BOJIHhI Ha rrJIa3MeHHOM .u;HJIHH'[(pe 

KOHe1IHoro pa.D:Hyca. ITepBhIH: H3 HHX - pe)KHM cYIIIecTBoBaHH~ CTO~l.JeH: rroBepxHOCTHOH: 

3JIeKTpOMarHHTHOH: BOJIHhI Ha rrJIa3MeHHOM .u;HJ1HH'[(pe, BTOpOH: - HeJIHHeH:HhIH: pe)KHM H TpeTHH: 

pe)KHM - JIHHeH:HhIH:. YKa3aHHhle pe)KHMhI orrpe,[(ellilIOTC~ rro '[(HcrrepCHOHHOH: XapaKTepHCTHKe 

H3 3a.n:aHHhIX KOH.u;eHTpaIJ;HH rrJIa3MhI H l.JaCTOThI 3JIeKTpOMarHHTHOH: BOJIHhI. ,[{aJIee rrpHBe,[(eHhI 

pe3YJIhTaThI Mo,[(eJIHpOBaHH~ B l.JHCJIeHHOM Ko,[(e KAPAT pacrrpe.lleJIeHHH: COCTaBlliIlOIIIHX 

Harrp~)KeHHOCTH 3JIeKTpHl.JeCKOrO rrollil B 6JIH)KHeH: BOJIHOBOH: 30He H ,[(HarpaMM 

HarrpaBJIeHHOCTH MeTaJIJIHlfeCKOH: H lIJIa3MeHHOH: aHTeHH. 113 pe3YJIhTaTOB BH,[(HO, l.JTO B rrepBOM 

H3 pe)KHMOB <popMHpyeTc~ CHJIhHO YKopOlfeHHruI CTO~l.JruI rrOBepXHOCTHruI 3JIeKTpOMarHHTHruI 

BOJIHa C ,[(mlHoH: A ;:::: 1,5 CM H aMrrJIHTY'[(a ,[(HarpaMMhI HarrpaBJIeHHOCTH 6JIH3Ka K 0, B 

HeJIHHeH:HOM pe)KHMe pacrrpe,[(eJIeHH~ rrollil H '[(HarpaMMa HarrpaBJIeHHOCTH rrJIa3MeHHOH: 

aHTeHHhI CHJIhHO OTJIHlfaIOTC~ OT xapaKTepHcTHK MeTaJIJIHlfeCKOH: aHTeHHhI, a B JIHHeH:HOM 

pe)KHMe xapaKTepHcTHK rrJIa3MeHHOH: H MeTaJIJIHl.JeCKHX aHTeHH cJIa60 OTJIHl.JaIOTC~ .llpyr OT 

,[(pyra. KpoMe Toro B rJIaBe 3 rrpe,[(cTaBJIeHhI HOpMHpoBaHHhle ,[(HarpaMMhI HarrpaBJIeHHOCTH B 

E-rrJIOCKOCTH ,[(lliI rrJIa3MeHHOH: H MeTaJIJIHl.JeCKOH: HecHMMeTpHl.JHhIX BH6paTopHhIX aHTeHH B 

rrollilpHhIX H ,[(eKapToBhIX KOOp,[(HHaTax. vb rrpe,[(cTaBJIeHHhIX ,[(HarpaMM BH,[(HO, l.JTO 

MaKcHMYMhI HX OCHOBHhIX JIerreCTKOB 6JIH3KH rro rrOJIO)KeHHIO B rrpocTpaHcTBe, a ypoBeHh 

6oKoBoro JIerreCTKa rro OTHOIIIeHHIO K OCHOBHOMY Y rrJIa3MeHHOH: aHTeHHhI MHoro MeHhIIIe, l.JeM 

y MeTaJIJIHl.JeCKOH:. 

r JIaBa 4 rrOCB~IIIeHa 3KcrrepHMeHTaJIhHhIM H lfHCJIeHHhIM HCCJIe,[(OBaHH~ CrreKTpaJIhHhIX 

xapaI<TepHCTHK HeMo.n:yJIHpOBaHHOrO H MO,[(YJIHpOBaHHoro CHrHaJIa, H3JI)'l.JaeMoro rrJIa3MeHHOH: 

HecHMMeTpHl.JHOH: BH6paTOpHOH: aHTeHHOH:. Pe3YJIhTaThI cpaBHeHH~ CrreKTpaJIhHhIX 

XapaKTepHCTHK HeMo.n:yJIHpOBaHHoro CHrHaJIa rrOKa3hIBaIOT 3aMeTHOe rrpeBhlIIIeHHe 

BbICOKOlJaCTOTHhIX rapMoHHK B clIeKTpe CHfHaJIa lIJIa3MeHHOM aHTeHHbI lIO CpaBHeHHH C 

MeTaJIJIHl.JeCKOH:. AHaJIOrHl.JHhle pe3YJIhTaThI Ha6JIIO,[(aIOTC~ H Bl.JHCJIeHHOM Mo,[(eJIHpOBaHHH. 
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TruoKe B qHCrreHHOM MO,Il;errHpOBaHHH H3rryqeHH5I HeMO,Il;yrrHpoBaHHOrO CHrHaJIa ,Il;J15I pa3HhlX 

pe)!(JIMOB pa6m'bI IIJIa:~MeHHoti aH1CHHhI nOKa3aHO, qT<) rrHHCHHhIW pe)l(HMC CnCKrp 

H3rryqaeMoro CHrHaJIa 6rrH30K K Ha6rrlO,Il;aeMOMY B 3KCnepHMeHTe. KpaTKO YKa3aHhI B03MO)l(HhIe 

06HapY)l(eHHOrO }lBrremlJL 3KCnepHMCHTaJIbHO npO,Zl,eMOHCTpHpOBaHO, 'ITO 

nrra3MeHHasI aHTeHHa no KaqeCTBY H3rryqeHH5I qaCTOTHO-MO,Il;yrrHpoBaHHoro CHrHaJIa He 

YCTynael MeTaJIJIHqeCKOW aHTeHHC. 

B 13KJUOQCHHIf rrepeqHCrreHhJ OCHOBHbIC nOJIY'IeHHblC pe3yJIbTaThI )lIICCepTaUHOHHOH 

pa60ThI. 

I1COK JII1TepaTyphI, COCT05IIHHW H3 CCbInOK, 5IBJl5leTC5I ,Zl,OCTa:rO~IHhIM OTrrWIHO 

OTpa)l(aeT OCHOBHhIe HCCrre,Il;OBaHIDI no TeMaTHKe npe,Il;CTaBrreHHOH ,Il;HCCepTaUHH. 

)locToBepHOCTb norrY'ICIIHhIX pC3yrrl>TaTOB nO)~TBep)K,Zl,eHa OOOCHOIIaHHhIM BhI6opOM 

COBpeMeHHhIX npOBepeHHhIX Cpe,Il;CTB MO,Il;emlpOBaHH5I, MeTO,Il;HK 3KcnepHMeHTaJIhHhIX 

COLIaCHeM pe3YJIbTaTaMH ,Zl,pyrHx nayqHblx rpynn. 

HaYQHaH 3HaQHMOCTb H npaKTHQeCKaH :u;eHHOCTb 3aKJIlOqaeTC5I B TOM, qTO 

'pc,n;CTaBJICHHhIC pe3YJlbTaThI HCCrre,Zl,OBaHHM ,Zl,eMOIICTpHPYIOT <pH3HQeCKHC H TCXlIIlqeCKHe 

oco6eHHOCTH pa60ThI nrra3MeHHhIX aHTeHH, CB5I3aHHhIe C yrrpaBneHlleM ee XapaKTepllCTIlKaMH H 

H3rrY1IaeMOrO CHrmIJIa. I1paKTllqeCKa:;r HarrpaBrreHIIOCTh pe]yrrhTaToB npOIIe,Il;eHIIhIX 

HCCne,Il;OBaHIlH 01pa)l(eHa, B nonyqeHHoM C yqacTlleM EOraqeBa H.H., naTeHTe Ha 1l306peTeHIle 

<d1rra3MeIIIIasI BHopaTOpIIa5I aHleHHa C HOHH3auneH nOBepXHOCTIIOH BOJIHOH>I 2544806 C 

HOBH3Ha npe,Il;CTaBrreHHbIX OCHOBHhlX pe3yrrbTaToB He Bbl3hIBaeT COMHeHIlH. oco6eHHO 

XOTerrOCb OhI OTMCTIlTh CJIC,Il;)'lOliJ,He H3 HM.X: 

Bbl,Zl,CneHbl TpH pC)l(IlMa pa60Tbi IIrra3MeHHOH HeCHMMCTpHYIiOH B~16paTopHOH 

aHTeHHhI, onpe,Il;eJ15IeMhle no ,Il;HCnepCIlOHHOMY ypaBHeHIlIO: pe)l(HM CT05IqeH 

nOBcpXHOCTlIOH 3JICKrpOMaIHIlTHOH BOJIHbl, HemmeHHblH H mlHcHHhlii pe)l(HMbI. 

I10nyqeHhI napaMe1phI H xapaKTepHCTIlKH aHTeHHbI ,Il;J15I 3TIlX pe)l(HMOB. 

2. 	 3KcnepllMeHTaJIhHO o6HapY)l(eHO, qTO B mmeH:HOM pe)l(HMe B H3rryqeHIlH I1HBA 

npllCYTCTByIOT crreKT'paJIhHble COCTaBrr5IIOIUHe Ha KpaTHhIX rapMoHIlKax BXO,Il;HOrO 

cllrmura C aMIIJIIlTY,Zl,a\f1l OnIHqlfbL\Ul OT MHBA. 

3. 	 C rrOMOliJ,hlO qJICJIeHHOH: PIC-Mo,Il;errH nrra3MeHHOH aHTeHHhI o6HapY)J{eHhI 

HemmeH:Hhle HCKaJKeHIDI CHIHaJIa B TpeX pe)l(HMaX pa6oThI, qTO IIO,Il;TBep)l(Jl:aCTC5I 

pe3YJlhTaTaMH 3KCIlcpHMeHTl:L 

4. 	 B pe3ynhTaTe HCCrre,Il;OBaHll5I H3rryqeHH5I ITHBA Y3KonorrocHoro qaCTOTHO

MO;lYJlHpOBaHHoro CHfHaJIa nOKa:3aHO, qTO ero cnCKTpe aMnrrwrYJlhI HeJIIIHeHHhIX 
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KOM6HHaIJ;HOHHhIX qaCTOT HH:>Ke, qeM B CrreKTpe CHrHaJIa, H3JIyqaeMoro 

MeTaJIJIHqeCKOH HeCHMMeTPH~OH BH6paTOpHOH aHTeHHOH. 

Bce rrpe,l1;CTaBJIeHHhIe B ,l1;HCCepTaUHH pe3YJIhTaThI rrOJIyqeHhI JIHqHO aBTOpOM 

CaMOCTOSITeJIhHO HJIH rrpH ero HerrOCpe,l1;CTBeHHOM yqacTHH. ABTop yqacTBOBaJI B rrOCTaHOBKe 

3a,LJ;aqH, rrJIaHHpOBaHHH 3KcrrepHMeHTOB H aHaJIH3e rrOJIyqeHHhIX pe3YJIhTaTOB. QHCJIeHHhIe 

paCqeThI, rrpe,l1;CTaBJIeHHhle B ,l1;HCCepTaUHH, rrpOBO,l1;HJIHCh JIHqHO aBTOPOM HJIH C ero 

HerrOCpe,l1;CTBeHHhIM yqacTHeM. )J;HccepTaHT caMOCTOSITeJIhHO BhIIIOJIHHJI 3KcrrepHMeHTaJIhHhle 

H3MepeHHSI. 

OCHOBHhle pe3YJIhTaThI ,l1;HCCepTaIJ;HOHHOH pa60ThI orry6JIHKOBaHhI B 11 CTaThSIX B 

peueH3HpyeMhIX HayqHhIX H3,l1;aHHSIX H3 rrepeqHSI BAK H rrpOlliJIH anpo6aUHlo Ha 

Me)l(,l1;YHapO,l1;HhIX H BcepoccHHCKHX KOHcpepeHUHSIx, HayqHhIX ceMHHapax ilO<l> P AH H PTY 

MilP3A. 

fIpe,l1;CTaBJIeHHaSI ,l1;HCCepTaIJ;HSI BhIIIOJIHeHa Ha BhICOKOM HayqHoM ypoBHe H 

cooTBeTcTByeT 3aSIBJIeHHOH CrreUHaJIhHOCTH. ABTopecpepaT BepHO H rrOJIHO OTpa:>KaeT 

cO,l1;ep:>I<aHHe ,l1;HCCepTaUHH. 

HeCMOTPSI Ha BhICOKyro oueHKY rrpe,l1;CTaBJIeHHOH ,l1;HCCepTaUHH nOraqeBa H.H. eCTh pSI,l1; 

3aMeqaHHH, Borrpoc H rrO:>KeJIaHHH: 

1. 	 XOTSI aBTopecpepaT H ,l1;HCCepmUHH HaImCaHhI H ocpopMJIeHhI ,l1;OCTaTOQHO XOPOIIIO, HO 

BCTpeqaIOTCSI OrreqaTKH B TeKCTe H HeCOfJIaCOBaHHOCTh OKOHqaHHH B CJIOBax. CTOHT 

OTMeTHTh, qTO CTHJIh HaIIHCaHHSI HHOr,l1;a OqeHh TPY,l1;eH ,l1;JISI rrpOqTeHHSI H BocrrpHSITHSI H3-3a 

,l1;JIHHhI H H36hITOqHOH CJIO:>KHOCTH rrocTpoeHHSI rrpe,l1;JIO)KeHHH. 

2. 	 B TeKCTe ,l1;HCCepmUHH BCTPeqaeTCSI rrYTaHHua C BBO,l1;HMhIMH aBTopOM rrOHSITHSIMH. 

HarrpHMep, B rJIaBe HCrrOJIh3yroTCSI TepMHH «pe)KHM HaChImeHHSI», KOTOPhIH 3,l1;eCh :>Ke 

YKa3hIBaeTCSI eme H KaK «pe:>KHM CTOSIqeH rroBepxHocTHOH BOJIHhI». B rJIaBe 4 eCTh 

qepe,l1;OBaHHe TepMHHoB «MOmHOCTh» H «rrJIOTHOCTh MOmHOCTH», XOTSI B o6meM cJIyqae 

OHH He SIBJISIIOTCSI rrOJIHOCThlO 3KBHBaJIeHTHhIMH. 

3. 	 OqeHh :>KaJIh, qTO He rrpe,l1;CTaBJIeHhI pacrrpe,l1;eJIeHHSI TOKa rro rrJIa3MeHHOH aHTeHHe (C 

MO,l1;YJIeM H CPa30H) ,l1;JISI HCCJIe,l1;yeMhIX pe:>KHMOB pa60ThI.. 

4. 	 [JIaBa 4 B OCHOBHOM rrpe,l1;CTaBJISIeT C060H OrrHCaHHe rrpOBO,l1;HMhIX 3KcrrepHMeHToB, 

qHCJIeHHOfO MO,l1;yJIHpOBaHH~ H rrOJIyqeHHhIX B HHX pe3YJIhTaTax C KpaTKHM HX aHaJIH30M, 

60JIee rny60KHH aHaJIH3 OTJIHqHO ,l1;OrrOJIHHJI 6hI rrOJIyqeHHhIe pe3YJIhTaThI. 

YKa3aHHhIe 3aMeqaHHSI He SIBJISIIOTCSI cymecTBeHHhIMH H He CHH)KaIOT BhICOKOH oueHKH 

,l1;HCCepmUHH nOraqeBa H .H\ 
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ABTOP rrpO)J,eMOHCTPIiPOBaJI BbICOKIiH ypOBeHb Blla,z:J,eHII5I, KaK 3KCrreplIMeHTaJIbHbIMli 

MeTO)J,aMlI, TaK II MeTO)J,aMli 'IIIClleHHOrO MO)J,ellllpOBaHII5I. bOraqeB H.H. BHeC 3HaqllTellbHbIH 

BKlla,z:J, B IICClle)J,OBaHlie rrJIa3MeHHbIX aHTeHH. )J:IICCepTau;II51 51BJ15IeTC5I 3aKOHqeHHOH HayqHo

KBaJIIIIPIIKau;1I0HHOH pa60TOH, B KOTOPOH CO)J,ep)IClITC5I perneHlIe HayqHoH 3a,z:J,aQIl, IIMelOmeH 

3HaQeHlIe )J,J15I pa3BIITII5I IPlI3111Cl1 rrlla3MbI. 

)J:IICCepTaUII5I H.H. bOraQeBa «Pe)IClIMbI pa60TbI II 1I311yqeHlIe ClirHaJIa rrlla3MeHHOH 

HeCIiMMeTPII'IHOH BlI6paTOpHOH aHTeHHOH» rrOllHOCTblO Y)J,OBlleTBOp5leT Tpe60BaHII5IM, 

rrpe)J,b5lBJ15IeMbIM K )J,IICCepTaUII5IM Ha COIiCKaHlie yqeHoH CTerreHII KaH)J,lI)J,aTa HaYK, 

YCTaHOBlleHHbIM B «ITollO)I(eHIIIi 0 rrOp5l)J,Ke rrpIlCY)I()J,eHII5I yqeHbIX CTerreHeH», YTBep)I()J,eHHbIM 

rrOCTaHOBlleHlIeM ITpaBIiTellbCTBa P<l> OT 24 CeHT5I6p51 2013 rO)J,a.N2 842 C )J,orrOllHeH1I5IMIi OT 21 

arrpeJ15l 2016 rO)J,a .N2 335, a ee aBTOp bOraQeB HIiKOJIaH HIiKollaeBlI'I 3acllY)I(IIBaeT 

rrpIlCY)I()J,eml51 eMY YQeHOH CTerreHII KaH)J,II)J,aTa IPII3I1KO-MaTeMaTII'IeCKIiX HaYK rro 

CrreUlIaJIbHOCTIi 1.3.9. <l>1I311Ka rrlla3MbI. 

O~HIJ,HaJIbHhIH onnOHeHT 

BbICOKOKBaJIlI<pIIUHPOBaHHbIH rllaBHbIH HayqHbIH COTPY)J,HHK 

lla60paTopliH TeopHIi rrlla3MeHHbIX 51BlleHHH 

OT)J,elleHH5I 51)J,epHoH <pH3111Cl1 H aCTPo<pH3HIClI 

<l>e)J,epaJIbHOrO rocY)J,apcTBeHHoro 61O)J,)I(eTHOrO yqpe)I()J,eHII5I HaYKII 

<l>H3H'IeCKHH HHCTHTyr HM. IT.H. JIe6e)J,eBa POCCIIHCKOH aKa,z:J,eMHII HaYK 

)J,OKTOP <p1I3HKo-MaTeMaTIIQeCKIiX HaYK, rrpo<peccop 

CornaceH Ha 06pa60TKY rrepCOHaJIbHbIX )J,aHHbIX 

ITO'lTOBbIH a.npec MeCTa pa60TbI: 119991, rCIT-1, MocKBa, JIeHHHcKIiH rrpocrreKT, )J,.53 

Telle<poH: +7(499) 132-66-23 

E-mail: yumaliev@yandex.ru 

ITO)J,rrIlCb AlllleBa IO.M.. 3aBep5llO 

yqeHbIH ceKpeTapb <l>I1AH, 

K.<p.-M .H . A.B. KOJI060B 
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