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OT3LIB 

Be,IJ,yru;ell: opramnau;1n-1 Ha ,IJ,HccepTau;mo TenerttHa Cepre.SI AneKcaH,IJ,poswm 

«reHepau;m1 MHKpOBOJIHOBOro H3JiyqeHH51 MHOr03JieMeHTHbIMH aKTHBHbIMH 

HHTerpttpoBaHHbIMH aHTeHHaMH Ha IIOJieBbIX TpaH3HCTOpax», 

rrpe,IJ,CTaBJieHHYIO Ha COHCKaHHe yqeHOH CTerreHH KaH)J,H)J,aTa cptt3HKO-MaTeMaTHqecKHX 

HayK no crreI.J;HaJibHOCTH 01.04.03 - «Pa,IJ,HOcpH3HKa». 

ITepBbie pa6oThI, orrHChIBaIOru;He aKTHBHbie MHKporronocKOBhie aHTeHHbI, 

IIO.SIBHJIHCb eru:e B KOHI.J;e rrponmoro BeKa. 11HTepec K ,IJ,aHHOMY THIIY ycTpOHCTB 

aKTHBH3HpOBaJIC51 IIOCJie C03,IJ,aHH51 TBep,IJ,OTeJibHbIX rrptt6opoB CBLJ - )J,HO,IJ,OB raHHa, 

JIIT,r:i:, H TpaH3HCTOpOB, crroco6HbIX reHepttpoBaTb B ,IJ,HaIIa30He qacTOT ,IJ,eC.SITKOB H COTeH 

rru; H IIO)J,XO,IJ,.Hru;HX )J,JI.SI HHTerpaI.J;HH C MaJIOra6apHTHbIMH MHKpOIIOJIOCKOBbIMH 

aHTeHHaMH. HecoMHeHHbIMH rrpettMyru;ecTBaMH TaKHX ycTpoiicTB .SIBJI.SIIOTC.SI OTCYTCTBHe 

IIOTepb B rrpoMe)J(yToqHbIX cptt,Il,epax, MaJibie pa3Mepb1 H Macca, TeXHOJIOrHqHOCTb 

rrpou;ecca H3rOTOBJieHH.SI, a TaK)J(e HH3Ka.SI ce6ecTOHMOCTb. He,IJ,ocTaTKaMH MoryT 6hITb 

CHJibHa.SI TeMrrepaTypHa.SI 3aBHCHMOCTb rrapaMeTpOB H rrpo6JieMbl c rroJiyqeHHeM 

60JibIIIOH MOru;HOCTH. B IIOCJie,IJ,Hee BpeM.SI aKTYaJibHbIMH CTaJIH BOIIpOCbl yrrpaBJieHH.SI 

nyqoM B peIIIeTKax H3JiyqaTenell:. 

HecMoTp.SI Ha 6oJibIIIoe KOJIHqecTBO pa6oT, B ,IJ,aHHOH o6nacTH B HacTo.Hru;ee speM.SI 

cyru;ecTBYIOT rrpo6neMhI KaK TeopeTttqecKoro, TaK H rrpHKJia,IJ,Horo xapaKTepa. Oco6oe 
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3Hal.JeHIIe rrp1Io6peTaIOT BOIIpOCbl CIIHXpOHII3a:U:IIII II .JtjltjleKTIIBHOro cyMM1IpOBaHII51 

MOru:HOCTeii CIIrHaJIOB OT.n;eJibHblX aHTeHH-reHepaTopoB B MHOrO.JJieMeHTHbIX perneTKax, 

l.JTO Tpe6yeT pa3pa60TKII COOTBeTCTBYIOru:IIx MeTOLJ:IIK. 

B .n;1IccepTa:U:1I1I Tener1IHa C.A. Ha rrplIMepe MIIKporronocKoBoii 

nororreplIO.Zl:IIl.JeCKOM aHTeHHbl, IIHTerp1IpOBaHHOM c IIOJieBbIM TpaH31ICTOpOM, 

paccMaTp1IBaIOTC51 rrpo6JieMbl reHepa:U:IIII MIIKpOBOJIHOBOro II3JiyqeHII51 II 

B3alIMO.n;eiicTBII51 3JieMeHTOB B IICTOl.JHIIKax II3JiyqeHII51, BbIIIOJIHeHHbIX B BIILJ:e 

MHoro.JJieMeHTHbIX aHTeHHbIX perneTOK. B CB5131I c rrorpe6HOCT51MII coBpeMeHHoii 

TeXHIIKII B coBeprneHCTBOBaHIIII .JJieMeHTHoii 6a3bI pa.n:1Ioc1IcTeM CBq .n;1Iarra30Ha TeMa 

.n;1IccepTa:U:1I1I rrpe.n:cTaBJI51eTc51 aKTyaJibHOH. 

B pa6oTe rronyqeHbI IIHTepecHbie pe3yJihTaThI, BmKHbie LJ:JI51 IIccne.n:yeMoii 

o6naCTII HayKII II TeXHIIKII. ITepel.!IICJIIIM Ha1I6onee 3Hal.JIIMbie II3 HIIX. 

1. BrrepBbie 1Iccne.n:oBaHo pacrrpe.n:eneH1Ie IIJIOTHOCTII .JJieKTpoMarHIITHOM 

3Hepr1III B o6JiaCTII cpopM1IpOBaHII51 II3JiyqeHII51 MIIKpOIIOJIOCKOBOM aKTIIBHOM 

nororreplIOLJ:IIl.!ecKoii aHTeHHoii. Orrpe.n:eneHbI o6nacTII aHTeHHbI, cBo6o.n;Hbie OT 

BbICOKO"'laCTOTHbIX TOKOB II, TeM caMbIM, Ha1I6onee IIOLJ:XOLJ:5Iru:1Ie .Zl:Jl51 rro.n;al.JII CMeru:eHIIM, 

Heo6XOLJ:IIMbIX .Zl:Jl51 pa60TbI TpaH31ICTOpa B pe)l(IIMe reHepa:U:IIII. 

2. c IIOMOru:bIO pa3pa6oTaHHOM aBTOpOM MeTOLJ:IIKII paCCl.JIITaHbI rrapaMeTpbI II 

II3rOTOBJieHbl o6pa3:U:bl MHOrO.JJieMeHTHblX IICTOl.JHIIKOB II3JiyqeHII51 B BII.n;e aKTIIBHblX 

IIHTerp1IpOBaHHblX JIOrorrep1IOLJ:1Il.JeCKIIX aHTeHH Ha IIOJieBbIX TpaH31ICTopax, 

pa60Ta10ru:1Ie KaK B OLJ:HOl.JaCTOTHOM, TaK II B MHOroqacTOTHOM pe)l(IIMaX B LJ:IIaIIa30He 

qacTOT .n:o 26 rr:u:. B HeKOTOpbIX 3KCrrep1IMeHTax rronyl.JeHa reHepaQII51 Ha qacTOTax 

CBbIIIIe 40 rr:u:. 

3. I1oKa3aHo, l.JTO B cnyqae rrp1IMeHeH1I5I rronyrrpo3pal.!Horo 3epKaJia rronoca 

B3alIMHOM CIIHXpOHII3a:U:IIII rrepeKpbrnaeT B03MO)l(HbIM pa36poc qacTOT reHepa:U:IIII 

He3aBIICIIMbIX aHTeHH-reHepaTopoB. B ycnoBII51X rrpoBe.n;eHHbIX 3Kcrrep1IMeHTOB 6brno 

LJ:OCTIIrHyTo 3Hal.JeHIIe 150 Mr:u: .Zl:Jl51 4-x aKTIIBHbIX aHTeHH. 

4. ITonyqeHo cyMM1IpoBaH1Ie c1IrHaJIOB Ar B rrpocTpaHCTBe .n:AA o.n:HoMepHoii II 

LJ:ByMepHOM perneTOK II3 nororrep1IOLJ:1Il.JeCKIIX aHTeHH. 
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5. OcymecTBJieHa llHTerpa:u;1rn: nororrepHo,n:wrecKllX aHTeHH ll rrnaHapHoro 

BOJIHOBO,n:a, BCTpoeHHOro B ):(ll3JieKTpwre~KYIO IIO):(JIO)l(KY' ):(JI51 BhIBO,n:a ll3JiylfeHll51. 

IIpaKTnqecKaH u;eHHOCTh pa6oThI 3aKJIIOlfaeTC51 B cne,n:yIOrn:eM: 

1. B rrpo:u;ecce Hccne,n:oBaHllii co3,n:aHhI o6pa3:U:hI aKTllBHhIX llHTerpHpoBaHHhIX 

aHTeHH ll MHOr03JieMeHTHhIX perneTOK, lfTO IIOKa3hIBaeT B03MO)l(HOCTh llX 

llCIIOJih30BaHll51 B KalfeCTBe KOMIIaKTHhlX llCTOlfHllKOB ll3JiylfeHll51 B KOpOTKOBOJIHOBOH 

qacTll caHTllMeTpOBoro ll MllJIJillMeTpOBOM ):(llaIIa30Hax BOJIH. 

2. IIpo,n:eMOHCTpHpoBaHa B03MO)l(HOCTh Bhrno,n:a ll3JiylfeHll51, ccpopMHpoBaHHoro 

MHOr03JieMeHTHOH perneTKOH aKTllBHhIX aHTeHH JiororrepllO):(lllfeCKoro TllIIa, KaK B 

CB06o,n:Hoe rrpOCTPaHCTBO, TaK ll B ):(ll3JieKTPlllfeCKllH HJill IIOJihIH MeTaJIJilllfeCKllH 

BOJIHOBo,n:, lfTO ,n:aeT B03MO)l(HOCTh llHTerpa:u;llll c ,n:pyrllMll y3naMll CBq ycTpoiicTB. 

Pa6oTa He JillllleHa He,LJ,OCTaTKOB, ll3 KOTOphIX MO)l(HO OTMeTllTh cne.n:yIOrn:lle: 

1. Tpa,n:llQllOHHO, nororrepHo,n:HqecKa51 aHTeHHa, llMeIOW:a51 6anaHCHhIH Bxo,n: (KaK ll 

,n:pyrlle Bll6paTopHhie aHTeHHhI), 3aIIllThIBaeTC51 .Il:BYM51 rrpOTllBOcpa3HhIMll 

CllrHaJiaMll, lfTO II03BOJI5IeT rrpll 3a,n:aHHOM Harrp5I)l(eHllll IlllTaHll51 IIOJIYlfllTh 

Hall60JihllIYIO MOW:HOCTh ll KII,n: (rrpll rrpaBllJihHOM cornacoBaHllll). Bee o:u;eHKll 

COOTBeTCTByIOW:llX llMrre,n:aHCOB KaK y aBTOpa, TaK ll B JillTepaType, OTHOC5ITC51 

llMeHHO K 3TOH cxeMe BKJIIOlfeHll51. y aBTopa He llCIIOJih30BaHO CllMMeTpllpyIOrn:ee 

ycTpOHCTBO ll 3aIIllThIBaeTC51 TOJihKO O):(HO IIJieqo aHTeHHhl, lfTO BJielfeT 3a co6oii 

COOTBeTCTBYIOW:lle paccornacoBaHlle ll He,n:o6op rrapaMeTpOB CllCTeMhl B :u;eJIOM. 

2. B cxeMe aHTeHHhI-reHepaTopa HeT Bxo,n:HhIX ll BhIXO,n:HhIX cornacyIOW:llX 

ycTpOHCTB, lfTO TaK)l(e rrpllBO):(llT K IIOTep5IM B rrapaMeTpax. ABTopy CJie):(OBaJIO 6hI 

y,n:eJillTh 6onhrne BHllMaHll51 Borrpocy cornacoBaHll51 llMrre,n:aHCOB rrpll 

rrpoeKTllpOBaHllll aHTeHHhI-reHepaTopa, a TaK)l(e paCCMOTpeTh aJihTepHaTllBHhie 

cxeMhl IIO):(KJIIOlfeHll51 aHTeHHhl K TpaH3llCTopy. IlpllMeH5IeMhie B pa6oTe 

TpaH3llCTOphI, B03MO)l(H0, 5IBJI5IIOTC51 He caMhIM IIO):(X0):(5IW:llMll ):(JI51 cornacoBaHll51 

c MllKpOIIOJIOCKOBOH JIOrorrepllO):(lllfeCKOH aHTeHHOH. 

3. lllllpOKOIIOJIOCHhie CBOHCTBa llCIIOJih3yeMOH nororrepHo,n:HlfecKoii 

MllKpOIIOJIOCKOBOH aHTeHHhl llCIIOJih3YIOTC51 Jllllllh ):(JI51 rronyqeHll51 rrplleMJieMoro 

ypoBH51 o6paTHOH CB513ll B reHepaTope, ll306pa)l(eHHOM Ha PHcyHKe 3 .1, B TO 



4 
BpeM51 KaK crreKTp reHepHpyeMoro cHrmma 5IBJrneTc51 LJ:OCTaToqHo y3KHM. TipH 

'.)TOM B03HHKaeT Borrpoc 0 )l;eH~TBHTeJihHOH Heo6XOLJ:HMOCTH HCIIOJib30BaHH51 

nmpoKOIIOJIOCHOH aHTeHHhI. 

4. He rrpoBeLJ:eHo cpaBHeHHe c LJ:pyrHMH THIIaMH rrJiaHapHhIX aHTeHH. 

5. TipH o6oe)l;HHeHHH perneTKH aHTeHH-reHepaTopoB c BOJIHOBOLJ:OM Ha 

LJ:Ii3JieKTpHqecKOH IIOLJ:JIO)l(Ke He paCCMOTpeHbl ycJIOBH51 B036y)l(LJ:eHH51 BOJIHOBO)l;a, 

qTo Heo6xoLJ:HMO LJ:JI51 rrpoeKTHpoBaHH51 KOHCTPYKQHH c orrTHMaJihHhlMH 

rrapaMeTpaMH. 

6. TioJiyqeHHhie B pa6oTe rrapaMeTphI perneToK reHepaTopoB He cpaBHHBaIOTC51 c 

aHaJIOrlfqHbIMH xapaKTepHCTHKaMH )l;JI51 LJ:pyrHX cymecTBYIOmHx THIIOB <!>AP. 

)l,JI5I Bcex reHepaTopoB, CHHXpOHH3yeMbIX BHellIHHM CHrHaJIOM ocrpo CTOHT Borrpoc 06 

3KBHBaJieHTHOM K03<l>qmQHeHTe ycHJieHH51 - OTHOllleHHH BhIXOLJ:HOH MOm:HOCTH K 

MOm:HOCTH CHHXpOHH3HpyIOmero CHrHaJia. B cJiyqae MHOr03JieMeHTHOH reHepaTOpHOH 

perneTKH 3aMaHqlfBO 6hIJIO 6hI HCIIOJih30BaTb aHaJIOr MHOroKacKa)l;HOro ycHJIHTeJI51, 

KOr)l;a OT)l;eJihHhie 51qell:KH CHHXpOHH3YIOTC51 IIOCJie)l;OBaTeJibHO, Ii o6m:Hll: «K03<l><PHQHeHT 

ycHJieHH51» OKa3hrnaeTc51 6oJihllIHM. XoTeJIOCh 6b1 IIO)l(eJiaTh aBTopy paccMOTpeTh 

)l;aHHYIO B03MO)l(HOCTh B CBOHX pa6oTax. 

TeM He MeHee OTMeqeHHbie He)l;OCTaTKH He MeH5IIOT IIOJIO)l(HTeJibHOH OQeHKH 

BhIIIOJIHeHHoll: pa6oThI. B QeJioM LJ:HCcepTaQHOHHa51 pa6oTa TeJierHHa C. A. BhIIIOJIHeHa 

Ha BhICOKOM MeTOLJ:HqecKOM ypoBHe Ii CO)l;ep)l(HT perneHHe 3a)l;aq, aKTYaJihHhIX LJ:JI51 

o6JiaCTH paLJ:HOcpH3HKH. 

TioJiyqeHHhie aBTOpOM B pa6oTe pe3yJihTaThl 5IBJI5IIOTC51 HOBhIMH Ii MoryT 6bITh 

HCIIOJib30BaHbl B CJieLJ:yIOm:Hx HCCJie)l;OBaTeJihCKHX Ii rrpOH3BOLJ:CTBeHHhIX rrpeLJ:IIPH5ITH5IX: 

MP3 HM. B.A. KoTeJihHHKoBa PAH, AO "HTITI "HcToK" HM. A.H. llioKHHa", HTI<I> PAH, 

H<I>M PAH, HHH "TiyJihcap", HHHTITI r. ToMCK II LJ:pyrHx. 

Pe3yJihTaThI pa6oThI LJ:OKJiaLJ:hIBaJIHCh Ha Me)l(LJ:yHapoLJ:HOll: KOH<l>epeHQHH "The 6th 

ESA Workshop on Millimeter-Wave Technology and Applications and The 4th Global 

Symposium on Millimeter Waves GSMM2011", (Espoo, Finland, 2011), Ha 

Me)l(LJ:yHapOLJ:HOH KOHcpepeHQHH "XXX URSI GA Scientific Symposium", (Istambul, 

Turkey, 2011), Ha 21-ll: Me)l(LJ:yHapoLJ:HOH KOH<l>epeHQHH «CBq-TeXHHKa H 
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TerreKOMMYHHKau:irnHHhie TexHorrorHH» (CesacTorrorrh, YKpaHHa, 2012), Ha 9-M ll 10-M 

BcepoccHHCKOM ceMHHapax no pa.n:Ho<jl_ll3llKe MHrrrrHMeTpOBhIX ll cy6MHrrrrHMeTpOBhIX 

sorrH (HmKHHH Hosropo.n:, 2013, 2016), Ha KOH<jlepem:.i;llll <I>rYIT «HITIT «HCTOK» 

«CB1I-3JIEKTPOHHKA. 70 JIET PA3BHTIDI» (<1>p113HHO, 2013), a TaK)l(e Ha 

KoH<jlepemJ;llll «2-11 MocKOBCKa11 MHKposorrHosa11 He,n:err11» (MocKBa, 2014 ). 

OcHOBHhie pe3yrroTaTDI ,n:HccepTa:U:HOHHOH pa6oThI rrpe,n:cTasrreHhI B 20 

orry6rrllKOBaHHbIX pa6oTax, ll3 KOTOpbIX 8 CTaTeH - B )l(ypHarrax, BX0):(1llI(llX B ITepeqeHb 

poccHHCKllX pe:u;eH3HpyeMhIX H3,n:aHHH, peKoMeH,n:osaHHhIX BAK MHHo6pa3oBaHH1l ll 

HayKH P<I>. 

B :u:erroM .IJ:HccepTa:U:H1l rrpe.n:cTasrr11eT co6oif 3aseprneHHYJO HayqHo-

Hccrre,n:osaTerrhcKyIO pa6oTy Ha aKTYaJihHYJO TeMy. HoBbie HayqHhie pe3yrroTaThI, 

rrorryqeHHbie ):(llCCepTaHTOM, llMeIOT cym:eCTBeHHOe 3HaqeHlle ,n:rr11 HayKll ll rrpaKTllKll. 

Bnrno,n:hI ll peKoMeH,n:a:u;Hll ,n:ocTaToqHo o6ocHoBaHhI. AsTopecpepaT rrorrHOCThIO 

oTpa)l(aeT ocHOBHoe co,n:ep)l(aHHe pa6oThI. ,[(HccepTa:U:H1l TerrerHHa C .A. y,n:osrreTsop11eT 

BCeM Tpe6oBaHll1lM ITorro)l(eHll1l 0 rrpllCY)l():(eHllll yqeHhIX CTerreHeH, rrpe,n:o1£Brr1leMbIM K 

):(llCCepTaI(ll1lM Ha COllCKaHlle yqeHOH CTerreHll KaH):(ll):(aTa HayK, a ee aBTOp 3acrry)l(llBaeT 

rrpllCY)l():(eHll1l yqeHOH CTerreHll KaH):(ll):(aTa cpll3llKO-MaTeMaTllqecKllX HayK no 

crreu;llaJihHOCTll 01.04.03 - "Pa.n:Hocpll3llKa". 

,[(HccepTaIJ;HOHHa11 pa6oTa, asTope<jlepaT ll OT3hIB o6cy)l(,n:aJIHCh ll 6ornll o,n:o6peHhI 

Ha 3ace,n:aHllll HTC 0T,n:erreHH1l rrpoeKTHposaHH1l CB1I rrpH6opos. 

ITpoToKorr N2 15 OT 22 asrycTa 2017 r. 
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