
oqnnUUlJlbHoro onnOHeHTa 

Ha ,Ul1ccepTaU110HHYIO pa60TY HI1KOna>l HI1KOnaeBWIa pa60Tbi 

11 I13nYLIeHl1e CI1fHana nna3MeHHOH HeCI1MMeTpl1LIHOH BI16paTOpHOH aHTeHHOH», 

npe,UCTaBneHHYIO Ha COI1CKaHl1e CTeneHI1 KaH,Ul1,UaTa <pl13l1KO-MaTeManFIeCKI1X 

no cneUl1anbHOCTl1 1.3.9 nna3Mbl 

11CTOPl151 l1CCne,UoBaHI1H nna3MeHHblX aHTeHH HaCLIl1TbIBaeT CTa neT. B 1919 ro,UY 

B nonY'4eH nepBblH naTeHT Ha nna3MeHHYIO aHTeHHY. B nocne,UHl1e 30 neT 

Ha1160nbWa>l aKTl1BHOCTb B pa3pa60TKe 11 I1CCne,UOBaHl1l1 3TI1X YCTPOHCTB. B 

nna3MeHHbiX aHTeHHax nna3MaX MO)!(eT l1CnOnb30BaTbC>I KaK 113nY'4alOllI.I1H, BonHoBe,UYllI.I1H I1nl1 

ynpaBmUOlll.l1H 3neMeHT. npl1 60nbwoM MHOro06pa3l1H Tl1nOB 11 KOHCTPYKUHH nna3MeHHblX 

aHTeHH HaH60nbwHH H npaKTHLIecKYIO ueHHOCTb npe,UcTaBn5llOT 

nna3MeHHble a TaK)l{e nna3MeHHble aHTeHHbl Ha ra30pa3p5l,UHbIX 

Tpy6Kax nna3MeHHbiX aHTeHH '4l1CneHHblMl1 

MeTo,UaMl1 H l1CCne,UYIOTC5I B 110<1> nO'4TH neT. Cpe,Ul1 HHX 

Bcero nOCB5IllI.eHO HeCHMMeTpH'4HOH BH6paTopHOH aHTeHHe 

(fIHBA), 51Bn>llOllI.eHC5I aHanorOM MeTaJlnW!eCKOH HeCHMMeTpl1LIHOH BH6paTopHOH aHTeHHbl. 
~ ~,.... 

COCTOHT H3 nna3MeHHOH ra30pa3p5l,UHOH TpyOKH H 3KpaHa B BH,Ue MeTannH'4eCKOrO 

,UHCKa. 

OTmplHTenbHOH oc06eHHOCTblO nna3MeHHbiX aHTeHH 51Bn5leTC>I B03MO)!(HOCTb 

3neKTpOHHoro ynpaBneHH>I HX xapaKTepHCTHKaMH, Mana51 pa,UHonOKaUHOHHa5I 

6blCTpoe BKnI04eHHe/BbIKnlO'4eHl1e, B03MO)!(HOCTb ynyLIweHH5I 3neKTpOMarHHTHOH 

COBMeCTHMOCTH. BblWenepe'4HCneHHoe 06ycnaBnHBaeT aKryaJlbHOCTb BbInOnHeHHoro 

I1ccne,UOBaHH5II1,UI1CCepTaUI10HHOH 

06beKTOM LUlccepTa",HOHHoro HCCJleLlQBaHHH 51Bn5IeTC>I nna3MeHHa>l HeCI1MMeTpH4Ha5I 

B116paTOpHa51 aHTeHHa. 

no H.H. COCTOI1T H3 BBe,UeHH5I, rnaB, 

3aKnlO~JeHH5I H Cnl1CKa nHTeparypbI. 

Bo BBejleHHH TeMbl, c<p0pMynl1poBaHbl uenH 11 3a,Ua~!I1 

I1ccne,UOBamI5l, ,UaHa 06ll1.a51 xapaKTep"CnlKa pa60Tbi H npHBe,UeHo H3nO)l{eHHe 

OCHOBHbIX ,UHccepTaUHI1. 3alll.Hry BhlHeceHO nOnO)l{eHH>I, OTpa)!(alOllI.HX 

OCHOBHble pe3ynbTaTbI Hccne,UOBaml>l. 

B nepsoH r.lase npe,UcTaBneH OCHOBHbIX I1CCne,UoBaHHH no npHMeHeHHIO 

nna3MeHHblX B aHTeHHblX npoBe,UeHa KnaccH<pHKaUH5I nna3MeHHblX 

aHTeHH. Oc060e BHI1MaHHe B 0630pe nna3MeHHbiM aHTeHHaM H3 ra30pa3p>l,UHbIX 

Tpy60K, K OTHOCI1TC>I Hccne,UyeMa>l B ,UHccepTaUI-IH nna3MeHHa>l HecHMMeTpH4Ha51 

aHTeHHa. B KOHI~e rnaBbI OfmcaHbl cxeMa H Bbl6paHHoH 

KOHCTPYKUHH aHTeHHbl. 

.BTopaH rJ13sa nOCB>lllI.eHa MeTo,UaM '4HCneHHoro H Hccne,UOBaHH>I 

xapaKTepHCTHK nna3MeHHOH aHTeHHbI. )],ocTaToLIHo no,Up06HO OCHOBHble 

4HCJleHHble MeTO,Ubl H nporpaMMbl ,Un51 aHTeHH. B rnaBe npe,UcTaBneHbl 

pe3ynbTaTbi BepH<pHKaUHH H 060cHoBaHHe BbJ60pa 3neKTpo,UHHaMH4ecKoro Ko,Ua ,Un51 

~mcneHHoro Mo,UenHpOBaHH5I, onHcaHHe '4HCneHHbIX Mo,UeneH fIHBA KpoMe TOro, 

MeTO,UHKa 3KcnepHMeHTa H cxeMa na60paTopHoro CTeH,Ua, HCnOJlb30BaHHblX npH H3MepeHHH 
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11l1arpaMM HanpaBfleHHOCTl1 11 CneKTpOB mflYlfeH115! nm13MeHHOH H 

HeCHMMeTpl1lfHblX BH6paTOpHbiX aHTeHH. 

TpeTbH r naBa nOCB5!LUeHa TeOpeTWfeCKOMY 11 'fI1CfleHHOMY HCCflellOBamuo 

11 xapaKTepHCTI1K HeCI1MMeTpWiHOH Bl16paTOpHOH aHTeHHbL B HalfMe 

rflaBbl npt1BelleHO 06LUee onHCaHl1e nOBepXHOCTHOH 

BOflHbl Ha nml3MeHHOM 4HCfleHHble 

He BOflHbl Ha 

Bapl1aUHH 11 4aCTOTbi CTOflKHOBeHHH B nJla3Me. Ha OCHOBe 

llHcnepCHOHHblX KpHBbIX lleMoHCTpHpyeTC5! cYLUeCTBOBaHHe Tpex pe)l{l1MOB 

pacnpOCTpaHeHHH nOBepXHOCTHOH 3JleKTpOMarHHTHOH BOJlHbl Ha nJla3MeHHOM 

KOHe'fHoro pallHyca. ,lJ.aJlee pe3YflbTaTbi HCCflellOBaHI1H pacnpelleJleHHH 

KOMnOHeHT HanpH)I{eHHOCTH 3fleKTpH4ecKoro nOJl}! B 6mDKHeH 30He aHTeHHbl, 

lleMOHCTpHpYlDLUHe CYLUeCTBOBaHHe pelKHMOB nJla3MeHHOH aHTeHHbJ: pelKHMa 

::meKTpOMarHHTHOH BOJlHbl, HemmeHHoro H pelKHMOB, 

l}I<:~MIJIX no llHcnepCHOHHOH KpHBOH. B KOHue rJlaBbl npOBOLU1TCH 

llHarpaMM nJla3MeHHOH aHTeHHbl B pelKHMax 

pe3YJlbTaTaMH H3MepeHHH. 

B 1.feTBepTOH r naBe npellCTaBJleHbl lJHCJleHHoro MOlleJlHpOBaHH}! l1 

H3MepeHHH xapaKTepl1CTHK HeMOllYJlHpOBaHHoro H 

MO,UyJlHpOBaHHoro nJla3MeHHOH HeCl1MMeTpH4HOH BH6paTopHOH 

aHTeHHoH. TIo pe3YJlbTaTaM co xapaKTepHCTHKaMH MeTaJlJlH'-IeCKOH 

BH6paTopHOH aHTeHHbl npOlleMOHCTpHpOBaHO YCHfleHHe BbiCOK04aCTOTHbiX rapMOHHK B 

cneKlpe H3y t 'IaeMoro nJla3MeHHOH HeMOllYJlHpOBaHHoro CHrHMa. KpaTKo Onl1CaHbI 

B03MO)l{HbIe npWfHHbl 06HaPYlKeHHoro 5IBJleHH}!. 

npOlleMOHCTpHpOBaHO, 4TO nJla3MeHHa5I aHTeHHa no 4aCTOTHO

MOllYJll1pOBaHHoro CHrHMa He yCTynaeT aHTeHHe. 

B 33KnW1.feHHH KpaTKO llHCCepTaUl10HHOH 

bH6flHorpa$H51 BKJllD4aeT 120 HCT04HHKOB, 'ITO 0 IlmpoKoM 

0630pe no nfla3MeHHbiM aHTeHHaM B 

ll,ocTosepHOCTb B llHccepTaUHH lIHCJleHHOrO 

l1 BblTeKalDLUHx m HHX BblBOllOB 06YCflOBJleHa npHMeIDIeMblMH >WVOU>WlVl 

MaTeMaTHqeCKl1MH MeTollaMH H xopoweH COrJlaCOBaHHOCTblD llaHHblX l1 

4HCJleHHOrO MOlleJlHpOBaHl15!. Bce MOlleJll1 H KOMnJleKCbl nporpaMM 6blflH 

TLUaTeJlbHO npoBepeHbl Ha Wl1POKOM Kpyre TeCTOBbIX 3alla4. KpoMe Toro, llaHHoro 

HCCJlellOBaHH}! XopOWO COrJlacYlDTC5! C llpyrHMH pa60TaMH no llaHHoH TeMaTHKe. 

TIp3KTH1.feCK3H ...eHHocTb HCCJlellOBaHl1H COCTOHT B TOM, 4TO onpellefleH OnTHMaJlbHbIH 

pa60Tbi H COOTBeTCTBYlDLUHH eMY llHana30H napaMeTpOB nJla3Mbl; 

CMOlleJll1pOBaHbl H xapaKTepl1CTHKH TaKOH aHTeHHbl H nepellaBaeMoro elD Cl1rHaJla. 

TIo npellflOlKeHbl peKOMeHllaUHH no onTHMH3aUHH H 

HCnOJlb30BaHHlD aHTeHHbL TIo 

nOJlytleH naTeHT Ha H306peTeHHe RU 2544806 C 1, .2015 
BH6paTOpH(UI aHTeHHa C HOHH3aUHeH nOBepxHocTHOH BOJlHOH». 

HOBH3H3 HaY4HMx nOJlO)l{eHHH l1 BbIBOllOB, C$OPMYJlHpOBaHHblx B llHccepTaUHH, He 

BbI3blBaeT cOMHeHHH. HHTepeCHblX HOBblX H3Y1.fHbIX pe3ynbT3ToB MO)l{HO OTMeTHTb 

CflellYlDLUHe: 
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.. 	 C nOMOlllblO IU1CJ1eHHOrO MOL\eJ1l1pOBaHWI 6blJ111 o6Hapy)!(eHbl Tpl1 

pe)!(I1Ma HeCI1MMeTpJ11IHOH BI16paTOpHOH aHTeHHbl (pe)!(I1M CT07!4eH 

3J1eKTpOMarHI1THOH BOJ1Hbl, HeJ1I1HeHHbIH 11 J1I1HeHHbIH pe)!(I1Mbl); 

nOKa3aHa 3aBI1CI1MOCTb 3TI1X pe)!(I1MOB OT napaMeTpOB nJ1a3Mbl 11 I1X CB7!3b C 

paCnpOCTpaHeHl1eM nOBepXHOCTHOH 3J1eKTpOMarHHTHOH BOJ1HbI Ha nJ1a3MeHHOM 

U,11J1HHL\pe KOHe4Horo paL\l1yca. 

.. 411CJ1eHHble I1CCJ1eL\OBaHI17! XapaKTepl1CTI1K 

Cl1rHaJ1a, 113J1Y4aeMoro nJ1a3MeHHOH HeCI1MMeTpl14HOH BI16paTOpHOH aHTeHHOH B 

pe)!(I1MaX pa60TbI, 3KCnepI1MeHTaJ1bHO I1CCJ1eL\OBaHbl CneKTpaflbHble XapaKTepHCTI1KI1 

npeL\CTaBJ1eHHbIe B L\I1CCepTau,1111 pe3YJ1bTaTbl aBTOpOM CaMOCTOHTeJlbHO 

HJlH npH ero HenOCpeL\CTSeHHOM yqaCTHH ABTOP Y4aCTBOBafl B nOCTaHOBKe 3aL\a411, 

nJ1aHl1pOBaHI1I1 11 npOBeL\eHI1I1 3KCnepl1MeHTOB 11, eCTeCTBeHHO, aHafll13e nOJ1YllaeMblX 

pe3YJ1bTaTOB. ilpeL\CTaBJ1eHHble B 1I11CJ1eHHble BbH10J1H7!J1I1Cb J1l1l1HO 

11J111 npl1 ero HenOCpeL\CTBeHHOM Y4aCTI1I1. 


J1114HO 


Anpo6a~HH. pa60ThI B 11 
CTaTb7!X B peu,eH3l1pyeMblx 113L\aHI17!X 113 nepe4H)I BAK, 113 KOTOPbIX 7 BXOMT B 

6a3bl L\aHHhIX 11 ilOJ1YlleH 1 naTeHT Pet> Ha 

L\l1CCepTau,110HHbIX I1CCJ1eL\OBaHI1H L\OKJ1aL\blBaJ1I1Cb 

Me)!(L\YHapOL\HhIX 11 KOHcpepeHu,I151X (11 L\OKJ1aL\OB), a TaK)!(e Ha 

CeMI1HapaX MOet> P AH H PTY l\.1l1P3A. 

OCHOBHa5I lIaCTh La,'""",,,, TA"UUI"r~ HCCJ1eL\OBaHI151 COOTseTcTsyeT nacnopTY HayqHOH 

Cne~HaJlbHOCTH 1.3.9 et>11311Ka OJ1a3Mhl, a I1MeHHO nYHKTaM 3 H 12. 

XapaKTepI13Y)l L\I1CCepTau,l1lO B u,eJ10M, OTMeTI1Th, liTO OHa BbInOJ1HeHa Ha 

BhlCOKOM HaY4HoM ypoBHe. 

B KaqeCTSe 13MeqaHH", nOMI1MO He60J1blIHIX 0cpopMHTeJ1bCKI1X np06J1eM 

(norpelliHOCTI1 B CTI1J1e I13J10)!(eHI1)1 11 TepMI1H0J10rl1l1, a TaK)!(e l1HOrL\a BCTPellalOllll1eC)I 

OneqaTKH 11 rpaMMaTHlIeCKl1e OWI16Kl1), He06xoL\HMO OTMeTHTh CJ1eL\YlOllll1e: 

o 	 B nepBOH rnaBe npOBeL\eH llIHpOKHH 0630p Pa3J1HlIHhIX nJ1a3MeHHhIX 

HO HCCJ1eL\yeMoH nJla3MeHHOH HeCI1MMeTpl1l1HOH 

BI16paTOpHoH aHTeHHhl onHcaHa HeL\OCTaTOqHO nOL\p06HO. TaK)!(e cJ1a60 nOL\lIepKHYThl 

npel1MYlllecTBa OJ1a3MeHHbIX aHTeHH. 

o 	 B paMKax L\I1CCepTau,l1oHHoro I1CCJ1eL\OBaHI17! He nOKa3aHa 3aBHCI1MOCTb 3cpcpeKTl1BHOCTI1 

113J1yqeHH7! nJ1a3MeHHOH HeCHMMeTpJ11IHOH BI16paTOpHOH aHTeHHhI OT MOlllHOCTI1 

reHepaTopa. 

o 	 B TPeTbeH rJ1aBe YKa3aHO, qTO «3J1eKTpOHHa)l B nJ1a3Me ra30Boro pa3p7!L\a 

B J1lOMHHeCu,eHTHOH J1aMne no ou,eHKaM HaXOL\HTC7! B L\l1ana30He ne 1011
_ 

1013 CM-
3», OL\HaKO B TeKCTe HeT 060cHOBaHH7! CL\eJ1aHHbIX ou,eHOK. 

B eCTb TepMHHaMH «MOlllHOCTh» H «nJ10THOCTh 

nOTOKa MOlllHocnm, B Onl1CaHHI1 if 

lIHCJ1eHHOrO MOL\eJ1HpOBaHH7! I1HOfL\a HeKoppeKTHo «MOlllHOCTh» 

BMeCTO «nJ10THOCTH nOTOKa MOlllHOCTI1». 

3 



o 	 B 4eTBepTOH r11aBe He)WCTaT04HO nOllp06HO llaHO <pH3H4eCKOe 06b5lCHeHHe 

n011Y4eHHbIX pe3Y11bTaTOB 3KCnepHMeHTOB H MOlle11HpOBaHH5I. 

OTMe4eHHble He)].OCTaTKH He CHH)I(alOT Ka4eCTBO HCC11ellOBaHHH H He B11H5IlOT Ha r11aBHble 

TeopeTH4eCKHe H npaKTH4eCKHe pe3Y11bTaTbI. 3TH 3aMe4aHH5I HHKOHM 06paJOM He CHH)I(alOT 

LleHHOCTH llHccepTaLlHH H ee BbICOKOH OLleHKH. 

3aKJlIO'IeHHe 

CYllleCTBeHHbIX 3aMe4aHHH HeT. n011bIlla51 4aCTb H3 HHX 51B1151eTC5I peKOMeH)].aLlH5IMH )].1151 

llaJIbHeHIllHX HCC11ellOBaHHH H He CHH)I(aeT LleHHOCTb BbIn011HeHHbIX HCC11e)].OBaHHH. 

~HCCepTaLlHOHHa51 pa60Ta BbIn011HeHa Ha aKTyaJIbHylO TeMY, 0611a)].aeT Haj"'IHOH HOBH3HOH H 

npaKTH4eCKOH LleHHOCTblO, 51B1151eTC5I caMOCT05lTe11bHOH H 3aKOH4eHHOH Hay4Ho

HCC11ellOBaTe11bCKOH pa60TOH, 0611allalOllleH BHYTpeHHHM ellHHCTBOM H Lle110CTHOCTblO. 

ABTop npo)].eMOHCTpHPOBaJI BbICOKHH ypOBeHb B11a)].eHH5I, KaK 3KcnepHMeHTaJIbHbIMH 

MeTo)].aMH, TaK H MeTo)].aMH 4HC11eHHOJO MOlle11HpOBaHH5I nora4eB H.H. BHec 3Ha4HTe11bHbIH 

BK11a)]. B HCC11ellOBaHHe n11aJMeHHbIX aHTeHH. ,[(HccepTaLlH5I 51B1151eTC5I 3aKOH4eHHOH Hay4Ho

KBaJIH<pHKaLlHOHHOH pa60TOH, B KOTOPOH COllep)l(HTC5I peIlleHHe HaY4HOH 3alla4H, HMelOilleH 

3Ha4eHHe )].1151 PaJBHTH5I <pH3HKH n11aJMbI. 

~HccepTaLlH5I «Pe)l(HMbI pa60TbI H H311Y4eHHe CHf'Ha11a n11aJMeHHOH HeCHMMeTpH4HOH 

BH6paTopHOH aHTeHHOH» n011HOCTblO y)].OB11eTBOp5leT BceM Tpe60BaHIDIM, npe)].b5lB1151eMbIM K 

llHccepTaLlH5IM Ha COHCKaHHe Y4eHOH CTeneHH KaHllHllaTa HayK, YCTaHOB11eHHbIM B 

«D0110)l(eHHH 0 nOp5lllKe npHCY)l()].eHH5I Y4eHbIX CTeneHeH», YTBep)l(lleHHbIM nOCTaHOB11eHHeM 

DpaBHTe11bCTBa P<I> OT 24 ceHT5I6p51 2013 JOlla.N2 842 C )].on011HeHH5IMH OT 21 anpeJ15{ 2016 JO)].a 

.N2 335, a ee aBTOp nora4eB HHK011aH HHK011aeBH4 3aC11Y)l(HBaeT npHCY)l()l.eHH5I eMY Y4eHOH 

CTeneHH KaH)].H)].aTa <pH3HKO-MaTeMaTH4eCKHX HayK no cneLlHa11bHOCTH 1.3.9. <I>H3HKa n11aJMbI. 

O<pHLlHa11bHbIH onnOHeHT 

Be)]'YIllI1H HaY4HbIH COTPYllHHK OTlle11a MarHHTHbIX CHCTeM OT)].e11eHH5I MarHHTHbIX H 

onTH4eCKHX Hcc11e)].oBaHHH AO «f1ll1, P<I> TPilllliTI1», 

PaBaeB ArieKcaH)].p ArieKcaH)].poBH4 

AKLlHOHepHoe 06111ecTBo «rocy)].apCTBeHHbIH HaY4HbIH LleHTp POCCHHCKOH <I>e)].epaLlHH 

TpOHLlKHH HHCTHTYT HHHOBaLlHOHHbIX H TepM05l)].epHblx Hcc11e)].oBaHHH» 

D011HbIH a)].pec pa60TbJ: POCCH5I, 108840, r . MocKBa, r. TPOHLlK, y11. DYIllKOBbIX, B11. 12 
Te11e<p0H: I 7-L-t lJ)) II"' - II\) 

E-mail: r avae v@triniti..ru 

Do)].nl1Cb PaBaeBa AA 3aBep5l1O 

A A E)I(oB 

4 

http:JOlla.N2

