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oqrn::o;MaJibHOro OIIIIOHeHTa .[(OKTopa TeXHW:leCKMX HayK, rrpocpeccopa 

Ky3He:o:osa IOpm1 Brra,n:MMHposMqa Ha ,n:MccepTa:o:mo M asTopecpepaT 

TerrerMHa Cepre51 ArreKcaH.nposMqa 

«reHepa:U:M51 MHKpOBOJIHOBoro M3JiyqeHM51 MHOr03JieMeHTHblMM aKTMBHbIMM MHTe

rpHpOBaHHbIMM aHTeHHaMM Ha IIOJieBblX TpaH3MCTOpax», 

rrpe,n:cTaBJieHHOM Ha COMCKaHMe yqeHOM CTerreHM KaH,[(M,[(aTa cpH3MKO

MaTeMaTMqecKMX HayK ITO crre:o;MaJibHOCTM 01.04.03 «Pa,n:HocpM3MKa» 

Pa6oTa IIOCB5II:o;eHa MCCJie,n:oBaHMIO ycJIOBMM reHepttposaHM51 3JieKTpOMar

HMTHOro M3JiyqeHM51 MHOr03JieMeHTHblMM aKTMBHblMM aHTeHHblMM perneTKaMM c 

IIOJieBbIMM TpaH3MCTopaMM B cso6o.n:Hoe rrpocTpaHCTBO M B IIJiaHapHbie BOJIHOBO

.[(bl. B pa6oTe rrpose.neHo cpaBHMTeJihHoe KOMIIbIOTepHoe Mo,n:errHposaHMe pa3-

JI1fqHbIX TMIIOB MMKpOIIOJIOCKOBbIX aHTeHH M 3KCrrepHMeHTaJibHOe MCCJie,[(OBaHMe 

crreKTpaJibHbIX, MOI:o;HOCTHbIX M rrpocTpaHCTBeHHbIX xapaKTepHCTMK aBTOreHepa

Topa c aKTMBHOM rrororreptto,n:ttqecKoii aHTeHHOM Ha rrorresoM TpaH3MCTope. ITo

BbIIIleHMe 3cpcpeKTMBHOCTM CMHXpOHM3a:U:MM aHTeHHOM perneTKM CB513aHHbIX aH

TeHHhlX asToreHepaTopos .nocTMrHyTo 3a cqeT ttcrrorrb30BaHM51 KOHCTPYK:U:MM c 

rrorryrrpo3paqHbIM .[(M3JieKTpMqecKMM 3epKaJIOM. ITpose,n:eHo KOMIIbIOTepHoe MO

.nerrMposaHMe M 3KcrrepHMeHTaJibHOe MCCJie,[(OBaHMe BbIBO.[(a 3JieKTpOMarHMTHOro 

M3JiyqeHM51 B IIJiaHapHbIM BOJIHOBO.[(, MHTerpHpOBaHHbIM B .[(M3JieKTpMqecKyIO rro.n

JIO)J{Ky. 

fIOBbIIIleHMe 3cpcpeKTMBHOCTM M pacrnHpeHMe cpyHK:U:MOHaJibHbIX B03MO)KH0-

CTeii MCTOqHMKOB 3JieKTpOMarHMTHbIX KOJie6aHMM c 3a,n:aHHblMM xapaKTepMCTMKa

MM HeM3MeHHO OCTaeTC51 aKTYaJibHOM HayqHOM rrpo6rreMOM TeopHH M TeXHMKM 

MMKpOBOJIHOBblX ycTpOHCTB. Tpa.n:M:U:MOHHO IIOCTaBJieHHa51 3a,n:aqa pernaeTC51 c IIO

MOI:o;blO aBTOreHepaTopa, cpopMHpy10i:u:ero KOJie6aHMe 3a,n:aHHOM cpopMbl M qacTO

Tbl, ycttJIMTeJibHoro KacKa,n:a, corrracy10i:u:ero reHepaTop M aHTeHHY, M M3rryqa10-

i:u:y10 MHKposorrHosyIO CTPYKTYPY, cpopMHpy10i:u:y10 3a,n:aHHoe rrpocTpaHCTBeHHoe 

pacrrpe.nerreHMe 3JieKTpoMarHMTHoro rrorr51. 0.n:HaKo Heo6xo,n:MMOCTb rrepexo.na Ha 

qacTOTbl CBbIIIle 10 rr:u: IIpMBO.[(MT K IIOTep51M MOI:o;HOCTM B JIMHM5IX rrepe,n:aqlf, 

yMeHbllieHMe KOTOpbIX .[(OCTMraeTC51 MHTerpHpOBaHMeM aKTMBHOrO rrorryrrposo.n

HMKOBOro ycttJIMTeJI51 c M3Jiyqa10i:u:eii MHKposorrHosoii CTPYKTypoii. 

Ba)J{HbIM pecypcoM ,n:rr51 IIOBbIIIleHM51 3cpcpeKTMBHOCTM asToreHepaTopos, MH

TerpHposaHHbIX c aHTeHHaMM, 51BJI5IeTC51 o6ocHoBaHHbIM Bb16op KOHCTPYK:U:MM aH

TeHHbI, MCIIOJib30BaHMe CB513aHHblX aHTeHHblX perneTOK M o6ecrreqeHMe ycJIOBMM 

CMHXpOHM3a:U:MM reHepHpy10i:u:eii MMKpOBOJIHOBOM CTpyKTYPbl. 3TO II03BOJI5IeT 

yqMTbIBaTb oco6eHHOCTM MCIIOJib3YeMOM TeXHOJIOrMM reHepHpOBaHM51 3JieKTpo

MarHMTHbIX M3JiyqeHMM .[(JI51 .[(OCTlDKeHM51 3a,n:aHHbIX xapaKTepHCTMK. 

I(eJiblO ,11;uccepTaIJ,HOHHOH pa60Tbl 5IBJI5IeTC51 IIOBbIIIleHMe 3cpcpeKTMBHOCTM 

aBToreHepaTopoB 3JieKTpOMarHMTHbIX M3JiyqeHMM Ha OCHOBe . MMKpOBOJIHOBbIX 

CTPYKTyp, MHTerpHposaHHbIX c aKTMBHbIMM rrorryrrposo,n:HMKOBbIMM rrpH6opaMM, 



3a ctJeT pa3pa6oTKH KOHCTPYK:UHii H o6ecnetJeHH.H Tpe6yeMhIX ycnoBHii cwHxpo

HH3a:UHH B3aHMOCB513aHHhIX aHTeHHbIX :meMeHTOB. 

l(eJib 6bIJia )J.OCTHrHyTa B pe3yJioTaTe perneHH51 CJie):(yIOW:HX 3a):(alJ: 

- aHaJIH3 H3BeCTHbIX aHaJIHTHlJeCKHX COOTHOIIIeHHH B03HHKHOBeHH51 aBTOKO

ne6aHHH H ycTaHOBHBrneroc51 pe)l(HMa reHepa:uww B MHKpOBOJIHOBhIX CTPYKTY

pax c aKTHBHhIMH nonynpoBO.ZJ:HHKOBhIMH npw6opaMH ):(JI51 onpe.n:eneHH51 ycno

BHH pean113a:u1111 c11HxpoH113a:u1111; 

- KOMilhIOTepHoe Mo.n:enwpoBaHHe H3JiytJaIOrn:Hx MHKpoBOJIHOBhIX CTPYKTYP 

.ZJ:JI51 o6ocHoBaHH51 KOHCTPYK:UHH H pactJeTa napaMeTpoB aHTeHH H aHTeHHhlX 

perneToK; 

- 3KcnepHMeHTaJihHOe wccne.n:oBaHHe KOHCTPYK:UHH H ycnoBHii CHHXpOHH3a

:UHH aKTHBHhIX aHTeHHhlX perneTOK-aBTOreHepaTopoB; 

- HCCJie):(OBaHHe cnoco6oB IlOBbIIIIeHH51 3cp<}JeKTHBHOCTH BhlBO):(a B CB060):(HOe 

npocTpaHCTBO H B IlJIOCKHH HHTerpHpOBaHHblll BOJIHOBO):( cyMMapHoro 3JieK

TpOMarHHTHOro KOJie6aHH51 perneTKH aHTeHH c IlOJieBbIMH TpaH3HCTopaMH. 

,[(JI5I perneHH51 IlOCTaBJieHHhIX 3a):(alJ HCilOJlb30BaJIHCh MeTO)J.bl TeOpHH 3JieK

TPO.ZJ:HHaMHKH H pacnpocTpaHeHH51 pa.n:woBOJIH, TeopHH aBToreHepaTopoB, Me

TO.ZJ:OB aHaJIH3a JIHHeHHhIX CHCTeM, 3JieKTpO):(HHaMHlJeCKOro KOMilbIOTepHoro 

MO):(eJIHpOBaHH51. 

KoppeKTHOCTb u )J.OCTOBepuocTh pa3pa6oTaHHhIX B .n:wccepTa:UHH MeTO.ZJ:OB H 

anropHTMOB IlO):(TBep)l(.n:aeTC51 COBila):(eHHeM pe3yJioTaTOB c paHee H3BeCTHhIMH 
-

3KCnepHMeHTaJibHhIMH H TeopeTHlJeCKHMH .n:aHHhIMH, a TaK)l(e 3KCnepHMeH-

TaJihHOH npoBepKOH npe):(JIO)l(eHHhIX TeXHHlJeCKHX perneHHH. 

Har:1naH HOBH3Ha nonytJeHHhIX pe3yJioTaTOB HCCJie):(OBaHHH COCTOHT B CJie

.ZJ:YIO W: eM: 

- Bhl5IBJieHO pacnpe.n:eneHHe IlJIOTHOCTH 3JieKTpHtieCKOH 3HeprHH B 6JIH)l(HeM 

norre H3JiylJeHH51 MHKpOilOJIOCKOBOH JioronepHO):(HlJeCKOH aHTeHHoI; 

- onpe.n:eneHhl ycJIOBH51 BHeIIIHeii H BHyTpeHHeii CHHXpOHH3a:UHH perneTKH aH

TeHH-reHepaTopoB B KOHCTPYK:UHH c nonynpo3patIHhIM .ZJ:H3JieKTpHtieCKHM 3ep

KaJIOM. 

- npe.n:Jio)l(eHa KOHCTPYK:UH51 ):(JI51 o6be):(HHeHH51 aHTeHHOii perneTKH H3 aKTHB

HhIX noronepHO):(HlJeCKHX aHTeHH c IlJIOCKHM BOJIHOBO):(OM, BCTpoeHHhIM B ):(H-

3JieKTpHtieCKYIO IlO):(JIO)l(KY. 

Co)J.epiKanue )J.HCCepTaQHH OTpa)l(eHO B 11 CTaTb51X, H3 HHX B 8 CTaTeii 

ony6nHKOBaHo B )l(ypHanax, peKoMeH):(OBaHHhIX BAK, naTeHTe Ha none3HYIO 

MO):(eJib, a TaK)l(e ):(OKJia):(blBaJIOCh Ha 7-MH HaytJHO-TeXHHlJeCKHX KOH<jJepeH:UH5IX 

pa3JIHlJHOro ypoBH51. 

IIpaKTnqecKaH QenuocTb pa6oThI 3aKJIIOtJaeTC51 B C03.ZJ:aHHhIX na6opaTopHhIX 

o6pa3:uax aKTHBHhlX aHTeHH H aHTeHHhIX perneTOK c BhIBO):(OM 3JieKTpOMarHHT

HhIX KOJie6aHHH B CB060):(HOe npocTpaHCTBO H B HHTerpwpoBaHHblll IlJIOCKHH 

BOJIHOBO):(, KOTOpbie MoryT 6hITb HCilOJlh30BaHbl B KalJeCTBe HCTOlJHHKOB H3JIY

lJeHH51 caHTHMeTposoro ):(Halla30Ha ):(JIHH BOJIH. 
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,ll,ttccepTaIJJUI COCTOMT M3 BBe.n;eHMH, rrnTM rJiaB, 3aKJIIO-Y:eHMH, CIIMCKa JIMTe

paTyphl M co.n;ep)l(HT 100 CTpaHMU: OCHOBHOro TeKCTa. 

Bo BBC)J;CHHH co.n;ep:>I<aTCH CBe.n;eHMH, orrpe.n;eJIHIOI.UMe aKTYaJihHOCTh, HO

BM3Hy, Hay-Y:HYIO 3Ha-Y:MMOCTh M rrpaKTM-Y:eCKYIO u:eHHOCTh rroJiy-Y:eHHhIX pe3yJihTa

TOB. 

B nepsou r JiaBe rrpe.n;cTaBJieH o63op JIMTepaTyphI no rrpHHU:MIIaM rrocTpoe

HMH MHKpOIIOJIOCKOBhIX aHTeHH-reHepaTopoB, BKJIIO-Y:aH aHaJIM3 M3BeCTHhIX aHaJIM

TM-Y:eCKMX COOTHOIIJeHMH B03HMKHOBeHMH aBTOKOJie6aHMH M ycTaHOBMBI.IIerocH 

pe)l(ttMa reHepaU:MM B MHKpOBOJIHOBhIX CTPYKTypax c aKTMBHhIMM rronyrrpoBO.D:HM

KOBhIMM rrptt6opaMM )l;JIH orrpe.n;eJieHMH ycJIOBMH peaJIM3aU:MM CMHXpOHM3aU:MM. 

OT.n;eJihHO paccMoTpeHhI aHaJIMTM-Y:eCKMe cooTHOI.IIeHMH .n;nH ycnoBMH B03HMKHO

BeHMH KOJie6aHMH M CMHXpOHM3au:im B JIMHeHHOH peI.IIeTKe aHTeHH-reHepaTopoB. 

PaccMOTpeHhI oco6eHHOCTM KOHCTPYKU:MH M orrpe.n;eneHMH xapaKTepHCTMK 

aHTeHH-reHepaTopoB, oco6oe BHMMaHMe y.n;eJieHO MHKpOIIOJIOCKOBOH JIOrorrepHO

)l;M-Y:eCKOH aHTeHHe, IIOCKOJihKY OHa o6ecrre-Y:MBaeT 3cpcpeKTMBHOe M3Jiy-Y:eHMe KOJie-

6amiH B I.IIHpOKOH IIOJIOCe -Y:aCTOT, a TaK)l(e BorrpocaM CMHXpOHM3aU:MM mrneHHhIX 

M IIJIOCKMX aHTeHHhIX peI.IIeTOK. 

Ha ocHoBaHMM rrpoBe.n;eHHoro aHaJIM3a JIMTepaTyphI o6ocHoBaHa Heo6xo

.D:MMOCTh pa3pa6oTKM MHOr03JieMeHTHhIX peI.IIeTOK aHTeHH-reHepaTopoB, M ccpop

MYJIHpOBaHa 3a.n;a-qa MCCJie.n;oBaHMH ycJIOBMH CMHXpOHM3aU:MM peI.IIeTOK reHepaTO

poB M 3cpcpeKTMBHOro cyMMHpoBaHMH MOI.UHOCTeH M3Jiy-Y:eHMH OT)l;eJihHhIX 3JieMeH

TOB. 

BTopaH rJiaBa IIOCBHI.UeHa KOMIIhIOTepHOMY 3JieKTPO.D:MHaMM-Y:eCKOMY MO

.n;enttpoBaHMIO MeTO)l;OM rrpocTpaHCTBeHHOH MaTpHU:hI rrepe.n;aIOI.UMX JIMHMH 

(TLM). ITpoBe.n;eH pac-Y:eT -Y:aCTOTHhIX xapaKTepttcTMK M .n;ttarpaMM HarrpaBJieHHo

CTM JiororrepHO)l;M-Y:eCKOH M rrpHMoyroJibHOH MHKpOIIOJIOCKOBhIX aHTeHH B 3aBMCM

MOCTM OT KOHCTPYKTMBHhIX rrapaMeTpOB, BKJIIO-Y:aH MaTepttan M TOJII.UMHY )l;M3JieK

TPM-Y:eCKOH rr o.n;JIO)l(KM. 

Oco6bIH MHTepec rrpe.n;cTaBJIHeT MO)l;eJIHpOBaHMe M COIIOCTaBMTeJibHhIH aHa

JIM3 pacrrpe.n;eJieHMH IIJIOTHOCTM 3JieKTpH-Y:eCKOH 3HeprHM B 6JIM)l(HeH 30He )l;JIH 

MHKpOIIOJIOCKOBhIX JIOrorrepHO)l;M-Y:eCKOH, rrpHMoyroJihHOH M )l;MIIOJihHOH aHTeHH, 

-Y:TO II03BOJIMJIO orrpe.n;eJIMTh o6JiaCTM, CB06o.n;Hhie OT rry-Y:HOCTeH 3JieKTpH-Y:eCKOH 

3HeprHM, B KOTOpbIX rrpe.n;JIO)l(eHo IIO)l;KJIIO-Y:aTb IIMTaHMe IIOJieBhIX TpaH3MCTOpOB. 

Ha OCHOBaHMM rrpoBe.n;eHHoro MO)l;eJIHpOBaHMH c.n;enaH BhI6op B IIOJih3Y JIO

rorrepHO)l;M-Y:eCKOH KOHcpttrypaU:MM aKTMBHOH aHTeHHhI-reHepaTopa BBM.D:Y I.IIHpo

KOH rronochI pa6o-Y:MX -Y:acToT M cna6oM: 3aBMCMMOCTM cpopMhI -Y:aCTOTHOH xapaKTe

pttcTMKM OT TOJII.UMHhl )l;M3JieKTpHqecKOH IIO)l;JIO)l(KM. 

B TpeTbeu r JiaBe rrpttBe.n;eHhI pe3yJihTaThI 3KcrrepttMeHTaJihHoro ttccne.n;o

BaHMH -Y:aCTOTHhIX, MOI.UHOCTHhIX M rrpocTpaHCTBeHHhIX xapaKTepHCTMK M3Jiy-Y:eHMH 

JiororrepHO)l;M-Y:eCKOH aHTeHHhI-reHepaTopa Ha IIOJieBOM TpaH3MCTope. 

B Ka-Y:eCTBe pac-Y:eTHOH 3aBMCMMOCTM aMIIJIMTY.D:hI M cpa3hI -Y:acTOTHOH xapaK

TepttcTMKM aHTeHHhI, o6ecrre-Y:MBaIOm:eM: BhIIIOJIHeHtte ycnoBMH 6anaHca aMIIJIMTY.D: 
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M cpa.3 reHepaTopa B ycTaHOBMBIIIeMC51 pe)l(MMe, MCIIOJib30BaHa pa3pa6oTaHHa51 MO

.n:enb noronepwo,nwqecKoii aHTeHHhI 6e3 yqeTa xapaKTepttcTMK noneBoro TpaH3M

cTopa. 3To TI03BOJIMJIO npe,nCKa3aTb qacTOTY' Ha KOTopoii BbITIOJIH51eTC51 ycnOBMe 

CTa6MJibHbIX KOne6aHMH. 

3KcnepHMeHTanbHOe MCCJie,noBaHMe qacTOTbI M MOrn:HOCTM reHepttpyeMoro 

M3nyqeHM51 BhrnBMJIO 3aBMCMMOCTM 3TMX napaMeTpOB OT ):(JIMHbI HaM60JihIIIero 

3y6u:a aHTeHHhI M Tonrn:MHhI no.n:nmKKM. ConocTaBneHMe 3aBMCMMOCTeii c pe3ynh

TaTaMM MO,nenttpoBaHM51 TIOKa3ano OTJIMqMe .n:aHHbIX 3KCnepttMeHTa M MO,nenttpo

BaHM51, qTo o6'b51CH51eTC51 TeM, qTo npH Mo.n:enttpOBaHMM He yqTeHO BJIM51HMe B03-

MO)l(HbIX M3MeHeHMH B pe)l(MMe pa60TbI TpaH3MCTOpa. 

,[(onOJIHMTeJihHO npoBe,neHO 3KCnepHMeHTanhHOe MCCJie,noBaHMe qacTOTbI M 

Morn:HOCTM BHeIIIHero CMHXpOHM3HpyIOrn:ero KOne6aHM51 Ha pe3yJihTMPYIOIII,YIO qa

CTOTY reHepau:MM M cpopMy .n:warpaMMhI HanpaBneHHOCTM o,nttHoqHoii aHTeHHhI

reHepaTopa. I1oKa3aHO, qTo BHeIIIHee B03):(eHCTBMe TI03BOJI51eT CMHXpOHM3HpoBaTb 

aBTOKOne6aHM51 aHTeHHbI-reHepaTopa B ):(MaTia30He qacTOT nop51,nKa 150 Mru:, npH 

3TOM yMeHbIIIaeTC51 IIIHpHHa cneKTpanbHOH JIMHMM M TIOBbIIIIaeTC51 3cpcpeKTMBHOCTb 

reHepau:ww. 

B qeTBepToii: rJiaBe npoaHanM3ttpoBaHbI pe3ynhTaTbI 3KcnepttMeHTanhHhIX 

MCCJie,noBaHMH BHyTpeHHeii M BHenrneii CMHXpOHM3aU:MM JIMHeHHOH aHTeHHOH pe

IIIeTKM M3 Tpex aHTeHH-reHepaTopoB M TIJIOCKOH np51MoyroJibHOH aHTeHHOH pe

IIIeTKM M3 qeTbrpex aHTeHH-reHepaTopoB. ITpe,ncTaBneHhI pe3ynhTttpyIOIII,Me cneK

TpanbHhre M npocTpaHCTBeHHbie xapaKTepHCTMKM aHTeHHbIX peIIIeTOK, reHepttpy

IOIIl,MX 3JieKTpOMarHMTHbie Kone6aHM51. 

I10Ka3aHO, qTo ):(JI51 JIMHeHHOH aHTeHHOH peIIIeTKM npH MOIIl,HOCTM MCTOqHM

Ka CMHXpOHM3aU:MM, Ha nop51.Il:OK MeHbIIIe reHepttpyeMOH MOrn:HOCTM, CMHXpOHM3a

U:M51 o6ecneqMBaeTC51 npH pa36poce co6CTBeHHbIX qacTOT aHTeHH-reHepaTOpOB .n:o 

150 Mru:, Tor.n:a KaK BHyTpeHH5151 CMHXpOHM3aU:M51 3a cqeT B3aMMHOH CB513M Me)l(.n:y 

aHTeHHaMM Ha O):(HOH TIO):(JIO)l(Ke o6ecneqMBaeTC51 npH OTJIMqMM co6CTBeHHbIX qa

CTOT He 6onee, qeM Ha 50 Mru:. I1pH BHeIIIHeii CMHXpOHM3aU:MM Ha6nIO,naeTC51 

TaK)l(e cy)l(eHMe .n:warpaMMbI HanpaBneHHOCTM B TIJIOCKOCTM, npoX0):(51III,eH qepe3 

npo,nOJihHYIO OCb JIMHeHHOH peIIIeTKM. 

Oco6hrii MHTepec npe,ncTaBn51eT KOHCTPYKU:M51 c BHeIIIHeii CMHxpoHM3aU:tteii 

3a cqeT MCTIOJib30BaHM51 nonynpo3paqHoii ):(M3JieKTpHqecKOH nnaCTMHbI, ycTaHaB

JIMBaeMOH co CTOpOHbI M3nyqeHM51 aHTeHHOH peIIIeTKM. I10Ka3aHO, qTo ):(OTIOJIHM

TeJibHbIM npettMyrn:ecTBOM TaKoii KOHCTPYKU:MM 51Bn51eTc51 cymecTBeHHoe yBenM

qeHtte MOIIl,HOCTM M3nyqeHM51 no.n: BJIM51HMeM pe30HaTopa, o6pa3yeMoro ):(M3JieK

TpHqecKOH nnaCTMHOH. 

B nHToii: r JiaBe nepeqwcneHbI ycnoBM51 3cpcpeKTMBHoro cno)l(eHM51 MOIII,Ho

cTeii M3nyqeHM51 OT):(eJibHbIX aHTeHH-reHepaTOpOB B CB06o,nHOM npocTpaHCTBe, a 

TaK)l(e npoaHanM3HpOBaHa KOHCTPYKU:M51 BbIBO,na M3nyqeHM51 B TIJIOCKMH BOJIHOBO):(, 

MHTerpttpoBaHHbIM B ):(M3JieKTpHqecKyIO TIOJIO)l(KY. I1oKa3aHa B03MO)l(HOCTb BbI):(e

JieHM51 BTOpoii rapMOHMKM reHepttpyeMoro aBTOKOJie6aHM51 c TIOMOrn:hIO ):(M3JieK-
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TpIPieCKOM rrnacnIHbl, a TaK)J(e BOJIHOBO.L(a, BCTpoeHHOro B .L(H3JieKTpHqecKyIO 

ITO.L(JIO)J(KY 

ITepexo.nH K o6w;eii oQeHKe pa6oThI, cJie.nyeT OTMeTHTb ee .nocTOMHCTBa: 

B pa6oTe ITpoBe.neHo pa3BMTMe TeopMM M ITpaKTMKM ycJIOBMM reHepMpoBa

HMH 3JieKTpOMarHllTHOro ll3JiyqeHMH aKTllBHbIMll aHTeHHaMll, llHTerpMpoBaHHbIX c 

ITOJieBbIMll TpaH3llCTOpaMll, KaK B CB060.L(HOe ITpocTpaHCTBO, TaK ll B IIJiaHapHbie 

BOJIHOBO.L(bl. 

ITpoBe.neHo cpaBHMTeJibHoe KOMITbIOTepHoe Mo.neJIMpoBaHMe pa3JIMqHhIX 

TllITOB MllKpOITOJIOCKOBbIX aHTeHH ll 3KCITepMMeHTaJibHOe llCCJie.L(OBaHMe CITeK

TPaJibHbIX, MOII(HOCTHbIX ll ITpocTpaHCTBeHHbIX xapaKTepMCTMK aBToreHepaTopa c 

aKTllBHOM JIOrOITepMO.L(llqecKOM aHTeHHOM Ha ITOJieBOM TpaH3llCTOpe. 

I1oBbIIIIeHMe 3cpcpeKTllBHOCTll CllHXpOHll3ffI.I;llll aHTeHHOM peIIIeTKll CBH3aH

HbIX aHTeHHbIX aBTOreHepaTopoB .L(OCTllrHyTo 3a cqeT HCITOJib30BaHllH KOHCTpyK

:O:llll c ITOJIYITP03paqHblM .L(H3JieKTpllqecKMM 3epKaJIOM. 

KoMITbIOTepHoe Mo.neJIMpoBaHMe M 3KCITepMMeHTaJibHOe MCCJie.noBaHMe BbI

Bo.na 3JieKTpOMarHHTHOro ll3JiyqeHMH B ITJiaHapHbIM BOJIHOBO.L(, llHTerpllpOBaHHbIM 

B .L(ll3JieKTpllqecKyIO ITO.L(JIO)J(Ky, ITOKa3aJIO B03MO)J(HOCTb BbI,L(eJieHHH 3a,L(aHHOM 

qacTOThireHepa:o;HH. 

ITpe.ncTaBJieHHbIM ITo.nxo.n co.nep)J(MT 3JieMeHTbI HayqHoii HOBll3HbI M ITpaK

TMqecKoii :o;eHHOCTll, ITO.L(TBep)J(.naeMOM peaJIM3a:o;Meii ITpe.L(JIO)J(eHHOro ITO.L(XO,L(a B 

.neiiCTBYIOII(eM aITITapaType C03,L(aHHbIX Jia6opaTOpHbIX o6pa3QOB aKTllBHbIX aH

TeHH 
0

ll aHTeHHblX peIIIeTOK c BbIBO.L(OM 3JieKTpOMarHllTHblX KOJie6aHMM B CB06o.n

HOe ITpocTpaHCTBO ll B llHTerpllpOBaHHblM ITJIOCKllM BOJIHOBO.L(. 

BMecTe c TeM, B pa6oTe ecTb cJie.nyIOII(Me ue,LJ,OCTaTKH: 

1. 063op JlllTepaTypbI ITpOBe,L(eH B OCHOBHOM ITO ITy6JIMKaQMHM 1991 - 1994 
ro.noB, XOTH .L(OCTYITHbl aKTYaJibHbie pa60Tbl ITO TeMaTHKe .L(llCCepTa:o;Mll. BbIBO.L(bl 

ITO o63opy He co.nep)J(aT KOHKpeTHbIX cpopMyJIMpOBOK ITO .L(OCTllrHyTOMY ypoBHIO 

TeOpHll ll ITapaMeTpOB 3cpcpeKTllBHOCTll ll3BeCTHbIX aHTeHH-reHepaTopoB. 

2. ITapaMeTpbI KOMITbIOTepHoro 3JieKTpoMarHMTHoro Mo.neJIMpoBaHMH, 

BKJIIOqaH llCITOJib30BaHHOe ITporpaMMHOe o6ecITeqeHMe, He OITMCaHO B pa6oTe. 

06ocHOBaHMe BbI6opa JioroITepllO.L(llqecKOM MllKpOITOJIOCKOBOM aHTeHHbl He.L(OCTa

TOqHo y6e.nMTeJibHO. PeKoMeH.na:o;MM ITO Bb16opy ToqeK ITO.L(KJIIOqeHMH BbIBO.L(OB 

aKTllBHbIX ITOJIYITPOBO.L(HllKOBbIX ITpM6opoB c.neJiaHO ITO paccqMTaHHOMY pacITpe

.neJieHHIO ITJIOTHOCTH 3JieKTpMqecKOM 3Heprllll 6e3 yqeTa pacITpe.neJieHMH MarHMT

HOM 3HeprMH B 6JIM)J(Heii 30He aHTeHHbI. 

3. MeTO.L(MKa ITpoBe.L(eHMH 3KCITepMMeHTaJibHbIX MCCJie.L(oBaHMM aBToreHepa

TopoB OITHCaHa He,L(OCTaToqHo ITO.L(p06Ho, TeopeTMqecKHe 3aBMCllMOCTll, llCITOJib-

30BaHHbie .L(JIH cpaBHeHMH c 3KCITepMMeHTaMll, B pa6oTe He ITpe.ncTaBJieHbl (PMC. 

3 .4 ). KoMITbIOTepHaH Mo.neJib .L(JIH oITpe.neJieHMH 6anaHca aMITJIMTy.n M <jla3, ITO

CTpoeHHaH 6e3 yqeTa ITapaMeTpOB ITOJieBoro TpaH3llCTOpa (PHc. 3.3), He IT03BOJIHeT 

ITpe.ncKa3aTh .na)J(e qacToTy aBToreHepaTopa. 
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4. 3KCITepttMeHTaJibHO o6Hapy)KeHHOe H3MeHeHHe nmpHHbl CITeKTpaJibHOH 

flHHHH aBTOreHepaTopa ITPH HCITOITb30BaHHH BHeIIIHeii CHHXpOHH3aQHH He ITpo

aHaJIH3HpoBaHO KorrwqecTBeHHO (Pwc. 3 .10 ). IlpH '.HOM He yqTeHhl CTaTHCTHqe

CKHe xapaKTepHCTHKH ITapaMeTpOB cprrttKep-IIIyMa, xapaKTepHoro .ri:m1 H3rryqeHHH 

aBToreHepaTopoB. 

5. IlpH 3KCITepHMeHTaJibHOM aHaJIH3e pe)KHMa B3aHMHOH CHHXpOHH3aQHH 

ITp51MoyrorrhHOH peIIIeTKH H3 4-x aHTeHH, OTMeqaeTC51 HaJIHqwe 3aBHCHMOCTH pe

)KHMa OT pa3MepoB H paccT051HH51 Me)K.ri:y aHTeHHaMH, o.ri:HaKO B pa6oTe 3TH 3aBH

CHMOCTH He aHaJIH3HPYIOTC51. 

6. B 3aKrrIOqeHHH oTcyTcTBYIOT KorrwqecTBeHHhie ITOKa3aTerrw .ri:ocTHrHyToii 

3cpcpeKTHBHOCTH aBTOreHepaTopoB MHKpOBOITHOBoro H3rryqeHH51 ITO cpaBHeHHIO c 

H3BeCTHbIMH TeXHHqecKHMH peIIIeHH51MH. 

7. B TeKcTe .ri:wccepTaQHH OTCYTCTBYIOT ccbrnKH Ha HCITOITh30BaHHe MaTepw

aJia OITy6rrHKOBaHHbIX pa6oT, qTo 3aTpy.IJ:H51eT OQeHKY ITOITHOTbl H3ITO)KeHH51 MaTe

pHaJIOB .ri:wccepTaQHH B pa6oTax COHCKaTeIT51. 

0TMeqeHHbie He.IJ:OCTaTKH HeCKOITbKO CHH)KaIOT QeHHOCTb ITpe.ri:cTaBneHHOH 

pa60Tbl, o.ri:HaKO He MoryT ITOBITH51Tb Ha ITOITO)KHTeITbHYIO OQeHKY .ri:wccepTaQHH B 

QeITOM. 

,[(wccepTaQHOHHa51 pa6oTa TerrerwHa Cepre51 ArreKcaH.ri:poBwqa 51BIT51eTc51 

caMOCT051TerrhHoii , 3aKoHqeHHoii HayqHo-wccrre.ri:oBaTerrbcKoii pa6oToii. ABTope

cpepaT OTpa)KaeT OCHOBHOe co.ri:ep)KaHHe .ri:wccepTaQHH. Ilo aKTYaJibHOCTH, HO

BH3He, .IJ:OCTOBepHOCTH ITorryqeHHbIX pe3yITbTaTOB, HayqHoii H ITpaKTHqecKOH QeH

HOCTH pe3yIThTaTOB pa6oTa OTBeqaeT Tpe6oBaHH51M «IlOITO)KeHH51 0 ITpHCY)K.IJ:eHHH 

yqeHbIX cTeITeHeii», yTBep)K.IJ:eHHoro ITOCTaHoBrreHtteM IIpaBHTenhCTBa Poccwii

cKoii <l>e.ri:epaQHH N2 842 OT 24 ceHT516p51 2013 r., ITpe.IJ:o51BIT51eMbIM K KaH.ri:w.ri:aT

CKHM .ri:wccepTaQH51M, a ee aBTOp .IJ:OCTOHH ITpHCY)K.IJ:eHH51 eMy yqeHOH CTeITeHH 

KaH.IJ:H.IJ:aTa cpH3HKO-MaTeMaTwqecKHX HayK ITO CITeQHaJibHOCTH 01.04.03 «Pa.ri:wo

cpH3HKa». 

3aBe.ri:yIOIQHH Kacpe.ri:poii «TeopeTwqecKa51 pa.ri:woTeXHHKa» 

MocKoBcKoro aBHaQHOHHoro HHCTHTyTa 

(HaQHOHaJibHoro wccrre.ri:oBaTerrbcKoro yHttBe 

.IJ:OKTop TexHwqecKHX HayK, ITpocpeccop . . Ky3HeQoB 

3 v.ot ;J,ol'+ 
IIo.ri:ITHCh Ky3HeQoBa IO.B. 3aBep51IO: 

B.B. Kttp.IJ:51IIIKHH 
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)J,aHHbie oqmu;i1aJ1bHoro orrrroHeHTa: 

Ky3HeU:OB IOp11ll: Bna.n:11M11p0Bw-:1 

)J,oKTop TexH11qecK11x HayK, crreU:HaJ1hHOCTb 05.12.04 - Pa.n:110TexH11Ka, B TOM 
q11cne CHCTeMbl H ycTpOHCTBa Te11em1.n:eHH5I 

IJoqTOBblH a.n:pec: BoJIOKOJiaMCKOe rnocce, .n:. 4, r. MoCKBa, A-80, rcrr-3, 125993 

<DrEOY BO «MocK0BcK11ll: aB11au:110HHh1ll: HHCTHTYT (Hau:110HaJ1hHb1ll: 

11ccne.n:oBaTenhcK11ll: yH11Bepc11TeT )» 

ITpocpeccop 
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