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HJOHll 2015 r. 

Ha asTOpe!j>epaT ,~:~uccepTaumi KrrHoHOBCKH Kupurrrra KoHcTaHTHHOBll'Ia «l13rryqeHHe 

CJia6oHanpaBJieHHbiX OCeCHMMeTpllqHbiX aHTeHH C KpyrrrhiMll 3KpaHaMH», npe,!ICTaBJieHHOH Ha 

COHCKaHHe yqeHOH CTeneHH KaH,!IH,!IaTa !j>H3HKO-MaTeMaTHqecKHX HayK no CneUHaJibHOCTliM 

01.04.03 -«Pa.I1HO!j>H3HKa» II 05.12.07- «AHTeHHbl, CBq ycTpOHCTBa II HX TeXHOJIOrHll 

Maccosoe pa3BHTHe PMHOHH<j>opMaUHOHHbiX cucTeM, oco6eHHO cnyTHHKOBOH 

pa,~:~uocBl!3H II pMHOHaBHrauuu, o6ocrpl!eT 3a,[(aqu o6ecneqeHHll 3JieKTpoMarHHTHOH 

coBMeCTHMOCTH II noMexmamumeHHOCTH Pa.I1H03JieKTpOHHhiX cpe,~:~cTB TaKHx cucTeM. PerneHHe 

3THX 3a,[(aq ocrrolKHlleTCll 3<j>!j>eKTaMH MHororryqesoro pacnpocTpaHeHHll, nopolK,!IaeMbiMH 

orpalKeHHliMH pMuocumarroB OT no,~:~cTHJiaJ01!1HX noBepxHocTeil urru 6rru3rrelKamux 

OKpylKaJ01!1llX CTpOeHHH. ~Jill 06JierqeHHll peiiieHHll OTMeqeHHbiX 3a,[(aq ,!IHarpaMMbl 

HanpaBJieHHOCTH (~H) aHTeHHbJX ycTpOHCTB pa,l1HOHH!j>OpMaUHOHHbiX CHCTeM ,!IOJilKHbl 6bJTb, 

nO B03MOlKHOCTH, 6JIH3KHMH K ll30IpOnHbiM B 

yposeHb H3rryqeHHll B HlllKHJOJO norryc!j>epy. 

BepxHeH norryc!j>epe ll HMeTb MHHHMaJibHbiH 

O,~:~HHM H3 pacnpocTpaHeHHhiX cnoco6oB 

npoCTpaHCTBeHHbiM xapaKTepHCT!lKaM ~H liBJil!eTCll peaJIH3aUilll 3THX Tpe6oBaHHH K 

HCnOJib30BaHHe CJia6oHanpaBJieHHbiX aHTeHH C 3KpaHaMH nO,!IXO,!Illl!11lX TllnOB ll pa3MepOB, 

pacnorraraeMblMil CO CTOpOHbl nO,!ICTHJiaJOmeH noBepXHOCTll. llapaMeTpbl MaTepHarra ll 

pa3Mepbi KOHcrpyKUHH 3KpaHOB npuxo,~:~HTCll Bbi6upaTb, rrraBHbiM o6pa30M, H3 ycrroBHll 

npHeMJieMOrD KOMnpOMHCCa MelK,!Iy rpe60BaHHl!Mll K ypOBHJO ll3JiyqeHHll 3a,[(aHHbiX qaCTOT B 

HlllKHJOIO norryc<j>epy ll MaCCOra6apHTHbiM xapaKTepHCTHKaM aHTeHHbi, TeXHOJIOrHqHOCTH ll 

3KOHOMllqHOCTll ee H3rOTOBJieHHll. ll03TOMY TeMa paCCMarp!lBaeMOH ,!IHCCepTaUHOHHOH 

pa60Tbl, nOCBll1!1eHHOH yMeHhiiieHiliO o6paTHOro ll3JiyqeHHll Ha OCHOBe pa3BHTllll 

aCHMnTOTHqeCKOH TeOpHH ll3JiyqeHHll CJia6oHanpaBJieHHbiX aHTeHH C 3KpaHaMH pa3HbiX THnOB ll 

ee npHMeHeHHJO K aHaJIH3Y HX K03!j>!j>HUHeHTOB o6paTHOrO H3rryqeHHll , liBJilleTCll aKTyaJibHOH. 

Hay•IHaH HOBH3Ha norryqeHHbiX B ,!lllCCepTaU!lOHHOH pa6oTe pe3yJibTaTOB COCTOHT B 

C;1e.!IYJ01!1eM: 

o norryqeHhi, B npu6JI!llKeHHH !j>HJHqecKoll Teopuu ,~:~u!j>paKUilll 11 npu6JIHlKeHHH Kupxro<j>a, 

aCHMnTOTIJqeCKHe npe,!ICTaBJieHHll ,[IHarpaMMbl paccel!Hllll KOJibUeBOrO llCTOqHHKa C TOKOM 

npOH3BOJibHOrO BH,!Ia Ha,[( H,!leaJibHO npOBO,!IliiiiHM ll norrynpmpaqHbiM ,!IHCKOM COOTBeTCTBeHHO, 

npHMeHHMbie B 06JiaCTliX B6JIH3ll ll B,!laJill OT OCH CllMMeTpllH aHTeHHbi; 

o onpe,~:~erreHhi aHarroruqHbie acuMnTOTHqecKHe pa3JIOlKeHilll .!lllarpaMM paccel!HHll ,!IJill 

pll,!la CJia60HanpaBJieHHbiX aHTeHH C KpyrJibiMll 3KpaHaMH - paMoqHOH, MHKpOnOJIOCKOBOH, 

OTKpbiTOrO KOHUa Kpyrrroro BOJIHOBO,!Ia ll MOHOnOJill; 



0 HaH.LI;eHbi Ha OCHOBaHHH no.rryqeHHhiX ,n:HarpaMM pacceSIHI-UI aCHMnTOTHqecKHe 

BblpiDKeHHSI .D:JUI K03cpcpHUHeHTOB o6paTHOfO H3.JiyqeHHSI paMoqHOH H MHKpOnOJIOCKOBOH aHTeHH 

C H,n:eaJihHO npOBO.LJ:SIIIIHM 3KpaHOM. 

o onpe,n:eneHhi no pe3yJinTaTaM qJicJieHHoro Mo,n:enHposaHHSI napaMeTphi H30TponHoro 

pe3HCTHBHoro HMne,n:aHca Ha nosepxHOCTH nonynp03paqHoro 3KpaHa, no3BOJUIIOIIIero 

cyiiieCTBeHHO yMeHbillHTb ypoBeHb o6paTHOfO H3JiyqeHHSI MHKpOnOJIOCKOBOH aHTeHHhi no 

cpaBHeHHIO C H3BeCTHbiMH pe3yJinTaTaMH; 

0 npoBe,n:eHO qJicJieHHOe MO.LJ:eJIHpOBaHHe H 3KCnepHMeHTaJihHOe HCCJie,n:OBaHHe 

xapaKTepHCTHK pacceSIHHSI H3fOTOBJieHHOfO no pe3yJinTaTaM MO,n:enHpOBaHHSI MaKeTa KpyrJIOH 

MHKpOnOJIOCKOBOH aHTeHHbi C aHH30TpOnHhiM HH.LJ:YKTHBHhiM HMne,n:aHCOM Ha nosepXHOCTH 

nonynpo3paqHoro 3KpaHa. ilOKa3aHO, qTO OTHOCHTeJihHhiH ypoBeHh o6paTHOrO H3JiyqeHHSI B 

TaKO 1 KOHCTPYKI1HH yMeHbillHJICSI Ha BeJIHqHey OT 8 .LJ:O 22 ,n:6 B 3aBHCHMOCTH OT pa6oqeif: 

qacTOTbi no cpaBHeHHIO C npOBO.LJ:SIIIIHM 3KpaHOM TOro )l(e pa,n:Hyca. 

TeopeTnqecKaH 3naqnMOCTh npose,n:eHHOrO HCCJie,n:oBaHHSI COCTOHT B 0606IIIeHHH 

TeopHH pacceSIHHSI KOJib1IeBoro TOKa npoH3BOJihHoro BH,n:a Ha cnyqaii pacnoJio)l(eHHSI ero Ha.LJ: 

nonynp03paqHbiM 3KpaHOM H npHMeHeHHH 0606IIIeHHOH TeOpHH K 3a,n:aqe yMeHbilleHHSI 

OTHOCHTeJihHOfO ypOBHSI o6paTHOfO H3JiyqeHHSI pSI,n:a CJia6oHanpaBJieHHbiX aHTeHH C 3KpaHaMH 

pa3HhiX THnOB. 

fipaKTnqecKaH D;eHHOCTh nonyqeHHhiX pe3yJinTaTOB cocTOHT B onpe,n:enemm 

napaMeTpOB H30TpOnHOfO pe3HCTHBHOfO H aHH30TpOnHOrO HH.LJ:YKTHBHOfO HMne,n:aHca 3KpaHOB 

MHKpOnOJIOCKOBhiX aHTeHH, y KOTOpbiX OTHOCHTeJihHbiH ypoBeHb 3a.LJ:Hero H3JiyqeHHSI 

COCTaBJISieT MHHYC 35 H 33 ,n:E COOTBeTCTBeHHO npH pa,n:Hyce .LJ:HCKa 0.8 A. 
~OCTOBepHOCTh nonyqeHHbiX pe3yJinTaTOB H c,n:eJiaHHbiX 3BTOpOM BhiBO.LJ:OB o6ecneqeHa 

KOppeKTHhiM HCnOJih30BaHHeM anpo6HpOBaHHhiX aCHMnTOTHqecKHX MeTO.LJ:OB cpH3HqecKOH 

OnTHKH H TeOpHH ,n:HcppaKUHH, a TaK)I(e XOpomeif: KOppeJUIUHeH C pe3yJinTaTaMH, nonyqeHHhiMH 

KaK B paMKaX CTpOfHX MeTO.LJ:OB -MeTO.LJ:OB MOMeHTOB H KOHeqHhiX 3JieMeHTOB, TaK H B npouecce 

cpH3HqecKoro 3KcnepHMeHTa. 

ABTOpecpepaT H ony6JIHKOBaHHbie CTaTbH aBTOpa .LJ:OCTaTOqHO nOJIHO OTpa)l(aiOT 

OCHOBHbie nOJIO)I(eHHSI.LJ:HCCepTaiiHH, BbiHOCHMbie Ha 3aiiiHTy. 

K He,n:ocTaTKaM aBTopecpepaTa MO)KHO OTHeCTH cne.n:YIOIIIee: 

1. Bni6paHHOe onpe,n:eJieHHe K03cpcpHUHeHTa o6paTHOf0 H3JiyqeHHSI, OTJIHqaiOIIIeecSI OT 

npHHSITOfO B OTeqecTBeHHOH JIHTepaType, nopO)I(.LJ:aeT HeKOTOpoe He,n:oyMeHHe npH 

HHTepnpeTaUHH .LJ:OCTHfHYThiX aBTOpOM pe3yJinTaTOB B OTHOilleHHH ypOBHSI o6paTHOrO 

H3JiyqeHHSI. 

2. He npHBe,n:eHa oueHKa 3JieKTpHqecKHX pa3Mepax ,n:HcKa, npH KOTopniX ,n:onycTHMO 

npHMeHeHHe HCnOJib30BaHHOrO MeTo,n:a cpH3HqecKOH OnTHKH .LJ:JUI yqeTa BJIHSIHHSI 3KpaHa Ha 

xapaKTepHCTHKH H3JiyqeHHSI aHTeHHbi. 

3. 0TCYTCTByeT CpaBHHTeJihHaSI OUeHKa 3aTpaT Ha npe,n:JIO)KeHHbie KOHCTpYKI1HH 

3KpaHOB, qTO Ba)KHO C yqeTOM MaCCOBOfO XapaKTepa pa3BHTHSI pa,n:HOHHcpOpMa1IHOHHbiX 

CHCTeM B CTpaHe. 

C,n:enaHHhie 3aMeqaHHSI He 3aTparHBaiOT cyiiieCTBa ,n:HccepTaUHOHHOH pa6oThi 

KnHOHOBCKH K.K., He yMaJISIIOT 3aMeTHhiM o6pa30M o6IIIero noJIO)KHTeJihHO sneqaTneHHSI OT 

pe3yJinTaToB npose,n:eHHoro Hccne,n:osaHHSI. 

3aKJnoqenne. ,z::J:HccepTa1IHSI KnHOHOBCKH K.K. npe,n:cTaBJUieT 3aKoHqeHHYIO HayqHo­

KBanHcpHKaUHOHHYIO pa6oTy, y,n:oBneTsopSIIOIIIYIO Tpe6osaHHSIM BAK K KaH,n:H,n:aTcKHM 

.LJ:HCCepTa1IHSIM, B KOTOpOH co,n:ep)KHTCSI pemeHHe aKTYaJihHOH 3a,n:aqH YMeHbilleHHSI o6paTHOrO 

H3JiyqeHHSI CJia6oHanpaBJieHHbiX aHTeHH C 3KpaHaMH, HMeiOIIIeH CyiiieCTBeHHOe 3HaqeHHe .LJ:JUI 



pa3pa60TKH pa,ll;HOHH<l>OpMaU:HOHHhiX If TeJieKOMM)'HHKaU:HOHHhiX CHCTeM C YJI~IIIeHHhiMlf 

TeXHlfqeCKHMlf If MaCCOra6apHTHhiMlf XapaKTepHCTHKaMH. 

ABTOp ~HccepTaU:HOHHOH pa6oThi, KrrHOHOBCKH KHpHrrrr KoHcTaHTHHOBlfq, 3acrryxmBaeT 

IIpHCy)I()J;eHIUI ~eHOH CTerreHH KaH~H~aTa <l>H3lfKO-MaTeMaTJfqecKHX HayK ITO CIIeU:HaJihHOCUIM 

01.04.03 -«Pa.,n;Ho<l>H3HKa» H 05.12.07- «AHTeHHhi, CBLI-ycTpoifcTBa H HX TeXHorrorHH». 

0T3hiB 3acrryrnaH H o~o6peH Ha 3ace~aHHH ceKU:HH N9.7 HTC OAO «KoHu:epH «Bera» 

(IIpOTOKOJI OT 3 HIOH.SI 2015 r.) 
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