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OBIIASA XAPAKTEPUCTHUKA PABOTBI

AKTVﬂJ’IbHOCTB TEMBbI JUCCEPTALIMU

Ha coBpeMeHHOM »3Tame pa3BUTHS CHUCTEM CIIyTHUKOBOTO TENEBUICHUS
BO3HMKAeT HEOOXOIMMOCTH COBEPLICHCTBOBAHHSI KOHCTPYKIMH M YJIydIICHHS
TEXHUYECKHUX XapaKTePUCTHUK MEPEAAONIUX U IPUEMHBIX TEJIEBU3UOHHBIX AHTCHH.
HenpepsiBHOE yBennueHNEe MHPOPMAIMOHHOW €MKOCTH TEJIEBH3MOHHBIX KaHAJIOB
TaKke CHOCOOCTBYET MOJEPHM3AIMM aHTEHH, MPHMECHAEMBIX B CHCTEMax
CIIyTHUKOBOTO TeneBHAeHU. ONHIM U3 BaKHEHIINX TPEOOBAHHH, TPEIBABIAEMBIX
K aHTEHHaM, SBISIETCS HMX KOMIIAKTHOCTh, a TaKKe Majbleé MaccorabapuTHbIe
xapaktepuctukd. lllupoko mnpuMeHseMble Ha TNpakTUKE MapaboInvecKue
3epKalbHble  AHTEHHBI C  MEXaHWYECKMM MM  3JIEKTPOMEXaHUYECKHM
CKaHMPOBAHUEM TPEOYIOT HCIOJIBb30BAaHHUS TPOMO3AKHUX TOBOPOTHBIX YCTPOWCTB,
MUMEIOT 3HAYWTEIbHBbIC NPOMOJBHBIE TabapuTHl, a TAK)KE OHM TYBCTBUTEIBHBI K
ocagkaM H BO3JECHCTBHIO OKpyXkKaromed cpeasl. I[lo3ToMy NepCneKTHBHBIM
HalpaBJIeHUEM SBISETCS pa3paboTKa aHTEHHBIX pemeTok (AP) cmyTHHKOBOTO
TEJICBUCHUS OCOOEHHO 11 MOOMIIBHBIX CHCTEM.

IlepBeie AP ans mpuema mporpamm co CIyTHHKA HOSBHIHCH B 70-X romax
TocJIe 3alycka ClyTHHKOB «MockBay, «Dkpan», «Paxyra» u «Monnus» [17]. Onu
HMEIH JIy4IlIie MaccorabapuTHbIE XapaKTePUCTUKU IO CPABHEHHIO C 3€PKAIbHBIMHU
anteHHamu (3A), u obnamanu Gosiee BBICOKOW YCTOHYMBOCTHIO K M3MEHEHHUSIM
napaMeTpoB OKpYyXaromei cpeabl. OJHAKO MOBBIIIEHHE TPeOOBAHUN K KadeCTBY
NPUHAMAEMBIX CUTHAJIOB TPeOyeT paclIMpeHHsl YaCTOTHOTO AMala3oHa aHTEHHOH
cucteMbl. HenpepbeIBHO MeEHSIOTCS M TpeOOBaHHMS K KOMIIAKTHOCTH, a TakXke K
MaccorabapuTHBIM IapameTrpaM. KOHCTpYKIIMM COBPEMEHHBIX AaHTEHHBIX CHCTEM
CIIyTHHKOBOTO TEJIEBHUACHUS JOJDKHBI OBITH JISTKUMH M yIOOHBIMH IS KPETUICHUS
Ha 3/JaHUSX W BHYTpU NomenieHui. bojbinoe 3HaueHuWe B TMOCIEIHEE BpeMsi

proOpETN CTOMMOCTHBIE TPEOOBAHISL, IO3TOMY KOHCTPYKIHS aHTEHHO-(QHIEPHOTO



YCTpOHMCTBA JO/HKHA OBITh TEXHOJOTHYHOW M pEealM3yeMOW B IPOU3BOJICTBE C
MHHUMAaJIBHBIMU 3aTPaTaMHU.

CucrteMbl CIyTHUKOBOTO TEJIEBUACHUS TaKKe IIUPOKO NPUMEHSIOTCS Ha
MOABWXHBIX 00bekTax. [IpM 3TOM aHTEHHBI, yCTaHaBIMBAaeMble Ha IOABMKHOM
00beKkTe, NOJDKHBI OOecreunBaTh YCTOMYMBBIM NPHEM CUTHaja NPU W3MEHEHHH
pakypca o0bexTa. OCHOBHBIM TpeOOBaHHEM, MPEIBSBIIEMBIM K TAKHM CHCTEMaM,
ABISIETC  OOEecreYeHne BBICOKOTO JHEPreTHYECKOro IoTeHnuana. Ilostomy
OosipIasi 9acTh PAacCMAaTPHUBACMBIX AHTEHHBIX PEIIETOK, YCTAHABIMBAEMBIX Ha
aBTOMOOWJISIX, caMojieTaX M [oe3Jax, MpeicTaBisieT co0oif  akTUBHBIE
(asupoBanubie anteHHble pemeTku (ADAP). [lns pacumpenust cextopa o03opa
NPUMEHSIOTCS TakkKe KOH()OPMHBIE aHTEHHbIE pEIIETKH. BOpTOBBIE aHTEHHBIC
CHUCTEMbI CIIYTHHUKOBOI'O TCJICBUACHUSA JOJIKHBI O6J'Ia/:[aTI> BBICOKOM HaJC)KHOCTBIO
KOHCTPYKIIMH, BHOPONPOYHOCTBIO M YCTOHYMBOCTBIO K M3MEHEHUSIM IapaMeTpoB
OKpYXaromieH cpeapl. DT TpeOOBaHMS, B OCHOBHOM, OTIPEEISIIOTCS TEXHOIOTHEH
M3TOTOBIICHNS aHTEHHBI, CTPYKTYPOH aHTEHHOTO IIOJIOTHA M PACHPENSIUTEIbHON
CHCTEMBI, a TAK)KE THUIIOM JIEMEHTA.

U_II/IpOKOl'[OJ'IOCHBIe U JIBYXIWAlla3OHHbBIC AHTCHHBI BOCTp66OBaHI)I nu B
CTallMOHAPHBIX CUCTEMAX CITYTHHUKOBOI'O TCICBUJACHUA U CBA3H, IPUMCHIACMBIX Ha
peTpaHcisATOpax. B HacTosIee BpeMs paguoperaeiHble CHCTEMBI CBSI3H ¢ QYHKIIUEH
peTpaHCIsIIMK  HACUUTBIBAIOT JCCATKH AaHTCHH, MPU PpPasMCUICHUHU KOTOPBIX
BO3HUKAIOT MPOOJIEMBI, CBSI3aHHBIE C 3JIEKTPOMAarHUTHOH COBMECTUMOCTBIO.

Pacmmpenne (QyHKIMOHAIBHBIX BO3MOXHOCTEH COBPEMEHHBIX CHCTEM
CIIyTHUKOBOTO  TENEBUJICHHS TpeOyeT IIOCTOSHHOTO  COBEpIICHCTBOBAHHS
KOHCTPYKLIMH aHTEHH ¥ JaJbHEHIIET0 Pa3BUTHS METOA0B HX aHAJIH3a.

C y4eToM BBIIIE U3JI0KEHHOTO MOXKHO c(hOopMyITHpOBaTh OCHOBHBIE IIETH U

3a/1a4¥ TUCCEPTAMOHHON pabOTEHI.



OGBEKTHI ¥ IpeAMEThI MCCIeJOBAHUN

K o0BEKTAM JIUCCEPTALUOHHBIX HCCIIEI0OBaHUMI OTHOCSITCS
JIBYXJHANla30HHbIC AHTEHHBIC DEIICTKH CHCTEM CIIyTHHKOBOTO TEJICBHIACHUS C
MOJIAPU3AaLIMOHHON M YaCTOTHOM pa3Bs3KOW MEPENAIOLIET0 U INPUEMHOr0 KaHAJIOB.
IIpenmeraMu  uccienoBaHMM — SBISAIOTCS  DJIEKTPOAMHAMMYECKHE  MOJAETH

COBMCIICHHBIX aHTCHHBIX PCIICTOK C HOHﬂpI/I?)aIII/IOHHOﬁ paBBfBKOﬁ KaHaJoB.

Llesib ¥ 32124 PaGOThI

Llenbro nuccepTannoHHON paboTHI SIBISIETCS pa3paboTKa qBYXJHana30HHbIX
COBMEIICHHBIX aHTCHHBIX CHCTEM CITyTHHKOBOTO TEJICBUICHHUS C TOJIPU3ALIMOHHON
Pa3BsI3KOi KaHAJIOB MO 33JaHHBIM XapakTepucTHKaM. JIJIst AOCTHKEeHHs] YKAa3aHHOM
Head B paMKax oOmed mpoOieMbl pa3padOTKM M CO3JaHUS [BYXIHANa30HHBIX
AQHTEHHBIX CHCTEM CIYTHHKOBOTO TEJECBUACHUS B JANUCCEPTAIIMOHHON padoTe
pELIaoTCs CIEAYIOLIHE 3a/1auu:

- HccnenoBanue HaIpaBJICHHBIX CBOMCTB M YacTOTHBIX XapaKTEPUCTUK
ABYXJIMATIA30HHBIX AHTCHHBIX PCHICTOK CHOYTHUKOBOI'O TCJICBUJACHUA TIPU
COBMECTHOH He3aBUCHMOIl paboTe B IByX HoanuamnaszoHax Ku-pmama3sona,
BBIJICJICHHBIX JJIsI IPUEMHOTO M MIEpeIafoIero KaHasa.

- Pa3paboTka npHONMKEHHBIX METOIMK pacdeTa AMarpaMM HarpaBIeHHOCTH
n3TydaTesei IByX/IMana30HHbIX aHTEHHBIX CUCTEM.

- HccnenoBanne BIMSHMS ~ aMIUDIMTYAHBIX M (a30BBIX OMMOOK Ha
XapaKTCPpUCTHUKN HANPABJIICHHOCTU ABYXJHAIIa30HHBIX AHTCHHBIX PCEIIECTOK
CIIyTHUKOBOTO TEJECBHICHHSA, IO3BOJIAIONIEE ONPEACIUTh MJOMYCKH Ha
U3TOTOBJICHHE DJJIEMEHTOB AHTEHHOTO IIOJOTHA W  PacHpeneUTEIbHON

CHCTCMBI.

MeToabl HCCJIEI0BAHUSA

YucneHHbIE METOABI  DJICKTPOAMHAMHUKH, TEOPUM CHUHTE3a AHTCHH,

YHUCJICHHBIC METOAbI MAaTCMATHYCCKOT'O aHaJIn3a, METOAbI CTAaTUCTUYECKOM TCOPUHN
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AHTCHH, YMCJIICHHOC MOACINPOBAHUEC XapaAKTCPUCTUK JABYXAHUAITA30HHBIX aHTCHHBIX

PCHICTOK CIYTHUKOBOT'O TCJICBUJACHNA HA DBM.

Hay4yHasi HOBH3HA HHCCGDTaHHOHHOﬁ DaﬁOTLI COCTOMT B CJICAYVIOIIEM

- PaspaboTtansl  AByX/AMama3oOHHBIE COBMELICHHBIE AHTEHHBIE PEIIETKU C
MOJSPHU3ALMOHHBIM U YaCTOTHBIM pa3feleHHeM KaHaJoB, pabortaromue B Ku-
Juana3oHe W oOecreduBaroniie TpeOyeMylo HaNpaBICHHOCTh M 3aJaHHYIO
Pa3BsI3Ky MEXIy KaHaJTaMHU.

- Pa3paboTanbl Mozenu IBYXIUANa3OHHBIX AHTEHHBIX PELIETOK JJIs CHCTEM
CIyTHHKOBOTO  TENEBHJIEHHs, TIO3BOJIIONIME  IPOBECTH  UYUCIICHHBIN
SKCHEPUMEHT M CYIIECTBEHHO COKpAIIAlONIe BpPEMEHHBIE 3aTpaThl Ha
MIPOBE/ICHUE HATYPHBIX 3KCIIEPHUMEHTOB.

- Pa3paboTanbl anropuTMBL, TO3BOJISIOIINE OLCHUTH BINSHHE TEXHOIOTHYECKUX
MOTPENTHOCTEH, BO3ZHHMKAIOIINX TNPH M3TOTOBICHHHM AHTEHHOTO IIOJIOTHA H
pacrpenenuTeIbHON CHCTEMBI Ha XapaKTePUCTHKH HAIPaBICHHOCTH, a TaKKe
OTIPEIETNTh JOIYCKH Ha HM3TOTOBJIECHHE OTAENBHBIX JJIEMEHTOB aHTEHHOM

CHCTCMBI.

HpaKTH‘leCKaH 3HAYUMOCTDb PEe3yJIbTATOB pa60Tbl

Pa3pa6OTaHHLIe B AUCCEpTAlIUN MOACIN pacu€Ta U CTATUCTUYCCKOT'O aHaJIn3a
XapaKTCpUCTHUK HAMPaBJICHHOCTU AaHTCHHBIX PEHICTOK pe€aln30BaHbl B BHUIC
MNPUKJIAJAHBIX IPOIrpaMM M HAIpPaBJICHbBI HAa PCHICHUC MIMPOKOI0 Kpyra 3anad, B
YaCTHOCTH, AJIA MOJYUYCHUA UCXOJAHBIX JTAaHHBIX IPU CO3JaHUU MAKETOB aHTCHHOT'O

IIOJIOTHa U paCHpeHCHI/ITCHBHOﬁ CUCTCMBI ZLByXﬂHaH&BOHHOﬁ aHTEHHOU PCUICTKH.

OcHOBHBIE I0JI0KCHHS, BBIHOCUMbIC HA 3AIIIUTY

- PaznnysHble BapuaHTBl KOHCTPYKLUMH COBMEIUEHHBIX JBYXJHAaINla30HHBIX
AQHTEHHBIX PEIIeTOK, PadoTalomuX B ABYX mojaauamazoHax Ku—anamasoHa c

OpPTOTOHAJIFHON MONIApU3anel 1 00eCTIeYHMBAIONINX HOBBIIIICHUE PA3BIA3KH 0 -
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40 nb, moHmwKeHne MaccorabapuTHBIX XapaKTEPUCTHK B 1,5 pa3a 1 yMEHbIIICHHE
CTOMMOCTH 32 CYET IIPUMEHEHUS COBPEMEHHBIX TEXHOJIOTHH U3TOTOBIICHUSI.

- Mogenu aHTCHHBIX CHCTEM CITyTHHKOBOTO TEJICBHJCHUS, pa3pabOTaHHBIE C
UCIIONIb30BAaHUEM  CIIEMAJIM3MPOBAHHBIX  IPOTPAMMHBIX  CPEICTB U
MO3BOJISIIOIME ONPEJEIUTh XapaKTePUCTHKH AHTEHHOW CHCTEMBI C Y4EeTOM
B3aMMHOTO BIIMSHUS 3JIEMEHTOB, TIO3BOJIIONIIE HE IIPOBOAUTH MAKETHPOBAHHE
1 SKCIIEPUMEHT.

- Meroauka pacdeTa aHTEHHBIX CHCTEM M3 PYIOPOB C AIUIHIITHIECKOH hopMoii
PacKpbiBa, OTCYTCTBYIOIAsl B COBPEMEHHOM TEOPUU PYIIOPHBIX AHTEHH.

- MeTOILI/IKa pacdyeTta XapaKTCpUCTUK AaHTCHHBIX PpCHICTOK, Y4YHTbhIBaromias
BJIMAHUC AMIUIMTYJAHBIX H (ba3OBI>IX OIlII/I6OK 1 TIO3BOJIAIOIIAasA OMpPCACIUTD
JOITYyCKHU Ha HU3roTOBJICHHEC JJIEMCHTOB AHTCHHOI'O IIOJIOTHA n

paCHpeZ[eHHTeHLHOﬁ CHUCTCMBI.

JlocTOBEPHOCTH MOJYYE€HHBIX Pe3VJIbTATOB MOATBEPKIAETCS

- [IpumeneHneM npomeanux anpodannio METOI0B O0IIEH U CTATHCTHYECKOH
TEOpPHH aHTEHH;

- Ucnonp3oBanueM anpoOHpOBaHHBIX CIIEHHATH3UPOBAHHBIX KOMITBIOTEPHBIX
MpOTpaMM, MO3BOJIIONIMX MPOBOIUTH aHAIN3 CTPYKTYPHl aHTEHHOTO IOJOTHA U
pacnpeennTeTsHON CUCTEMBI YHCIICHHBIMH JIEKTPOJMHAMHUYECKUMH METOaMU;

- [IpoBepKoii OMyYeHHBIX PE3yIbTATOB ITyTEM CPAaBHEHUSI UX C PACUETHBIMH U

OKCIICPUMCHTAJIbHBIMU PE3YyJIbTAaTAMH, U3BECTHBIMU U3 JINTCPATYPHI.

Peasu3anysi M BHeJIPEHHE Pe3YIbTATOB PAGOTHI

DNEeKTpOJNHAMHYECKHE MOJENTN M PE3yNbTaThl aHajdu3a XapaKTePHUCTHK
AHTEHHBIX CUCTEM HCTIOJIh30BaHBI MPHU BHITIOJHEHUH HAYTHO-UCCIIEI0BATEbCKIX H
OTIBITHO-KOHCTPYKTOPCKMX ~ pabOT MO0  CO3JaHWI0  AHTEHHBIX  PEIIETOK
TEeNIEKOMMYHHUKAIIMOHHBIX CHUCTEM B OAO «HIIO ,»JINAHO30BCKUI

anekTpoMexanndeckuit 3asox » (HITO «JIDM3»).
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AmnpoOanus pe3yJbTaToB padoThI

OCHOBHBIC TIOJIOXKEHUSI JHMCCEPTALMOHHOW pabOThl JTOKJIAIBIBAINCH U
o0cyxnanuch Ha MOCKOBCKOH MOJIOAEKHON HayYHO-TIPAKTHYECKOH KOH(EPEHIINH
«VlHHOBanmu B aBuanmu W KocMoHaBTuKe — 2015r., MOCKOBCKOH MOIOAEKHOM
HAayYHO-TIPAKTHYECKON KOH(pepeHunn «/IHHOBaIMM B aBHAIlMM U KOCMOHABTHKE -
2016y, MesxyHapoIHOU KOH(pepeHIIHN «CBY - TEXHUKA u
TeJIeKOMMYHHUKAIIMOHHEIE TeXHOIoTHmY, (CeBacTonons, 2016 T ., 2017 r., 2018 1.),
15-i MexayHapoaHoit KOH(EePCHIIUU «ABmanus 1 KOCMOHABTHKa,
Bcepoccuiickoit HAy4YHOU KOH(pepeHInU «CoBpeMeHHbIE pOOIeMBI
JMCTaHIMOHHOTO 30HANPOBAHUS, PAJANOJIOKAIIMHU, PACTIPOCTPAHEHHS U AUPPAKIIH
BOJIH» Bcepoccuiickue Apmanoogckue umenus, . Mypom, 27-29 wurons 2017r,
Hay9YHO-TeXHHYecKol koH(pepernnu «ocudpsaosckue urernss» 2017, r. Uctpa, 26
okTsiOpst  2017r., MEXIyHapomHOW MOJOAEKHOH HAYYHOW KOH(EpEHIHH
«l"arapuHckue urteHus», 5-19 ampens 2017, [laroil MexxayHapogHOW Hay4yHO-
TEXHHUYECKOW KOH(EpeHINH «AKTyalbHbIE NPOOJIEMBI CO3/1aHHS KOCMHUYECKHX
CHUCTEM JUCTAHIIMOHHOTO 30HAMpOBaHUs 3eMau»25 mas 2017, r. MexayHapoHou
MOJIOJIC)KHOW Hay4yHOH KoH(pepeHuuu «I arapuHckue ureHus», 17-20 ampemst 2018,
r. MockBa, MAU, mectoil MeXIyHapOIHOW HayYHO-TEXHHMYECKOH KOH(EpEHIUH
«AKTyalpHBIE TIPOOJIEMBI CO3JaHHMSA KOCMHUYECKHX CHCTEM JUCTAHIIMOHHOTO

3oHAupoBaHus 3emiun». 24 mas 2018, r. Mockaa.

Hyoaukanuu

Ilo teme nuccepramuu omyOnukoBano 20 paboT M3 HuX 7 craredl B
HEHTPATFHON HayYHOH medyaTH (BKIIOYAst )KYPHAIBI «DJIEKTPOCBS3bY, «AHTCHHBDY,
«Tpynet MAWN»), 12 noknanaoB B Tpyaax MexIyHapoIHBIX W Bcepoccuiickux
KoH(pepeHnmid 1 cemuHapoB. [lo pe3ymbprataM TpoBeAEHHBIX paboOT momydeH |

IIaTCHT.



JIMYHBIL BKRJIA

B pa60Tax, BBITNIOJIHCHHBIX B COaBTOPCTBC, BBIBO/JIbI OCHOBHBIX
TCOPCTUYCCKUX COOTHOIIICHUM TOJIYUCHBI aBTOPOM. ABTOp 3aHUMaJICA pa3pa60TK017I
AHTCHHBIX PCHICTOK IJIsI CUCTEM CIIYTHUKOBOT'O TCJICBUACHUS. ABTOpOM MIPOBEACHO
MOZCINPOBAHUE u OIITUMH3alInA XapaKTEPUCTUK HanpaBJICHHOCTH

ABYXOUAITIa30HHBIX aHTCHHBIX PEIICTOK.

O0BLEM U CTPYKTYPA JMCCEPTALNMOHHONH PadoThI

JuccepranuonHas paboTa COCTOMT M3 BBEICHHs, 4-X TJIaB, 3aKIIOYCHUS,
cnmcka nureparyphl. Pabota conmepxur 114 cTpaHHI MaIlIMHONHCHOTO TEKCTA.

Criucok nurepatypsl BKIrodaeT 111 HanmeHoBanuil Ha 10 cTpaHMIax.

COJIEPXAHHUE PABOTBI

Bo BBeaeHmm K muccepTanuyd OOOCHOBaHA aKTYaJIbHOCTh TEMBI PabOTEHI,
c(hopMyIHpOBaHBl IIENH, 3a4a4d W METOJBI HCCIENOBAHWH, M3I0KCHBI HAayJHAsS
HOBU3HA W TMpaKTHUYECKass 3HAYUMOCTh. [IpUBOASATCS OCHOBHBIE Hay4YHbBIE
MOJIO’KEHH I, BRIHOCUMBIE Ha 3aIHTY, U Aa€TCs KpaTKOe CO/Iep KaHne KaXKI0M 13 TJIaB
JUCCEePTALMOHHON PabOTHI.

B mnepBoii r1aBe «AHTEHHBI CHCTEM CHYTHHUKOBOIO TeJIeBHIEHUS
paccMaTpUBAIOTCS PA3JIMYHBIC BapHAHTHl KOHCTPYKIHMHA aHTEHHBIX CHCTEM,
MPUMEHIEMBIX JJIs TIpUeMa MPOrpaMM CITyTHUKOBOTO TelleBUAeHUs. OTMedaroTcs
MPEeUMYIIECTBA TAKUX aHTEHHBIX CUCTEM B CPAaBHEHUU C IIHPOKO MPUMEHSIEMBbIMU
Ha MPaKTUKE, Mapa0OJMYCCKUMH 3epKabHBIMH aHTCHHaMH. PaccMaTpuBaroTcs
OCOOEHHOCTH TIOCTPOEHUS AHTEHHBIX CHCTEM CIIyTHHKOBOTO TEJICBHIICHUS,
YCTaHaBJIMBAEMbIX Ha MOOMIBHBIX 00beKTaX. ONPENeNIIOTCsI OCHOBHBIE TPOOJIEMEI,

BO3HUKAIOMIUE IIPU CO3JaHUU AHTCHHBIX CUCTEM CIIYTHHKOBOTO TCJICBUIACHUA.



OOcyxnaroTcsi MyTH MOCTPOCHHS AHTEHHBIX CHCTEM, ITO3BOJSIIOLINE MPEO0NIETh
OTMEUYCHHBIE BBIIIE ITPOOIEMBI.

Bo BTOpoii riaBe «Pe3ynabTaThl UYMCIEHHBIX HCCIEAOBAaHMH H3iIydaTeneit
JIByX/IMAaNla30HHOW aHTEHHOM pEIIeTKH CHCTEMBbl CIYTHHKOBOIO TEICBUICHUS
M3NaralTcs OCOOCHHOCTH pPaboThl M TpeOyeMmble XapaKTEpPUCTUKU aHTEHHBIX
cucreM. Haumnas ¢ 90-X roJjoB HeOOIbIINE CITyTHUKOBBIC aHTEHHBI AT IIpHEMa B
Ku-guamnazone crtamm BeImyckaThess B Poccum m 3a pyOeskom. Bcee pemerkn
BBIITYCKAJIUCh B IIEYaTHOM HCIIOJHEHUM, TaK KakK I€YaTHAs TEXHOJIOTHS Ha TOT
MOMEHT OblJa JOCTaTOYHO XOpOIIO OCBOGHA M TO3BOJUIAa PEaJU30BHIBATH
KOMITaKTHBIC, HEJOPOTHME AaHTEHHBI, XOPOIIO COBMECTUMBICE C IHM(PPOBBIMU
YCTPOMCTBaMU yrpaBiieHUs1 1 00paboTKK HH(POPMAIHH.

B nmuccepranuonHOi paboTe TakXkKe pacCMATPUBAIOTCS TPHU  THIA
u3JIydareneii, 00ecreynBaomyX MHUPOKOIIOIOCHYIO IBYX/ANaa3oHHyo pabory. Ha
puc.l TpuBEeAEHBI MOJENM AHTEHHBIX CHUCTEM W3 PYIOPHBIX H3ITydaTeled c
POMOMYECKOW W DIDIMNTHYECKOM W KpecTooOpa3Hoil (opMoil H3Iydaromero

packKpbIBa.

Puc.1l. Mozpenu aHTEHHBIX PEIIETOK U3 PYIIOPHBIX M3ITydaTeliel ¢

POMOHNYECKON, AT THYECKOH U KpecTooOpa3Hoi (opMOi n3Tydaroiero
packpbiBa
Ha puc.2-5 mpuBenensr 3aBucumoctn KCB 0T 9acToTel Ui PYMOPHBIX
AHTEHH C JUIMNTHYECKUM U KpecTooOpa3HBIM pacKkpbIBOM. B cocrase penieTku oHn

UMEIOT JIyYIIMe XapaKTePUCTHKH COTJIACOBAHHUS, YEM POMOHMYECKHE PYIOPHI.
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HOBTOMy JAaje€ pacCcMaTpuBarOTCA TOJBKO M3JIydaTeln C OJJUIMIITUYCCKUM H

KPecTOOOPa3HBIM PACKPBIBOM.

/

KCB

f.ITu

Puc.2. 3aBucumocts KCB oT 4acTOoTHI
U3JIy4aTelis, paboTaroIIero B PEKUME

npuéMa

KCB

KCB
\ ]

LA _
\

N

}].5 13

145 15

l}ﬁ ]_]_u 14
Puc.3. 3aBucumocts KCB 0T 4acToThI
U3IydaTesisi, paboTaroIero B pekumMe
nepeaayn

KCB

155 \-’/

“10 11 12

£, IT

Puc.4. 3aBucumocts KCB oT 4acToThI
U3JIyJaresis, padoTaroIIero B peKuMe

npuéma

1§

i

NG

10 11

12 13 14

£, ITo
Puc.5. 3aBucumocts KCB ot yacToThI
u3jyyaress, paboTarouero B pexxume

nepenadn

B mnmaBHOM mepexone OT MPSAMOYTOJBHOTO BOJHOBOJA K PAacKpBIBY

SIUIAIITHIECKON (1)OpMLI MMPOUCXOAUT UBMEHCHUC CTPYKTYPHI IIOJIA, YTO IMIPUBOJUT K

TOABJICHHUIO KPOCC-TIOJIAPU3ALIUOHHBIX COCTABJIAIOIIUX B PACKPBIBE. Hannune Kpocc-
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MOJAPHU3ALMOHHBIX COCTABIIIONIMX YMEHBIIACT Pa3BA3Ky MEXKAY HEPEHAarolIuM U
IOpUEeMHBIM  KaHalaMd. OTO  yMEHBUICHHE  HE3HAUUTEIbHOE, MOCKOJIBKY
KPOCCHOJISIPU3AI[IOHHbBIE COCTABIISAIONINE MOSABISIOTCA TOJBKO Ha KpasX pacKphiBa
pymnopa. XoTs CTpyKTypa IOJI1 B 3JUIMITUYECKOM BOJIHOBOJE XOPOIIO M3BECTHA,
XapaKTepUCTUKH HaNpaBJIEHHOCTH TaKOTO BOJHOBOJA B JUTEPAType OTCYTCTBYIOT.
J17151 BOJTHOBOZIOB C MaJIBIM 3KCIEHTPHCUTETOM, OJIM3KUM K KPYTOBBIM BOJIHOBOJAM
MOXHO HE BBOJUTH 3JUIMITUYECKUX (PYHKIMI 1 MOTYIHUTh CTPYKTYpY HOJs B Oojee
IpOCTOM BHAE 4Yepe3 NWIMHApHYeckue ¢yHKoun. B pabote MOKa3aHbI
aNNpOKCUMAIIUM PacCMaTPUBACMBIX UIIMINTHYECKUX PACKPHIBOB IEPEAAIOIIEro U
MIPUEMHOT0 KaHAJIOB JUIUIICAMHU C MaJIBIM 3KCLIEHTPUCUTETOM. 113 pUCYHKOB BHJIHO,
4T0 (OPMBI PACKPBIBOB pYyNOPOB, Pa0OTAIOIIMX Ha Iepenadyy M IpHeM, He
aNMpOKCUMHUPYIOTCSI ClIa003UITMNTUYECKUMH KPHBBIMH, TIO3BOJISIFOLIIMH TIPOBOTUTH
pacdeTr ToJIsl M3TYYCHHS C MOMOIIBIO IMIMHApPHYeCKHX (QyHKuui. s pacdera
KOMITOHEHT MOJS B JUCCEPTAalMOHHON paboTe HCIOJIb30BAHBI aCHMIITOTHYECKHE
BBIpaXEHUS U1 QyHKIMH Matbe Ui apryMeHTa, 3aKII0YeHHOTO B HHTEpBAJIe OT -
90 10 90 rpagycoB, YTO COOTBETCTBYET IIOCTAaBIEHHOU 3aaue. Pe3ynbTaTsl pacuera

JH c moMomipto acMMITOTHYECKUX (DYHKIHIA PUBEJCHBI Ha puc.6 u 7.

F(0), 1B 1 ‘ ‘ F($), 1B 1
0.§] 0.8
0.6/ 0.6]
0.4 0.4]
0.2] 02
) 90 —‘sn —‘30 ‘I) ;n AD %
. rpan
Puc.6. IH uznyuarens B mimockoctit H,  Puc.7. IH u3ny4arens B IiIoCKOCTH
paccunTaHHble aHanUTU4YeCku (1) u H, paccuurannsie ananutnaecku (1) u
yrciaeHHo (2) Ha yacrore f=10,7TT yrcieHno (2) na yacrore f=12,71'Tu
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3Has moye B PacKphIBE PYIOpa, MOJE M3IYYCHUs B JalbHEH 30HE MOXKHO
OIIpeIeINTh ¢ oMoIbio popmynbel Kupxroda.

Takum 00pazoM, Bo BTOpOH IlaBe pa3paboTaHbl MOJETH IHPOKOIIOIOCHBIX
U JBYX[IUAIla30HHBIX MHUKPOIIOJIOCKOBBIX H3JlydaTelei, a TakkKe PpPYIOpPHBIX
u3Jyyarteiei ¢ 3JUTMNTHYeCKoi (JOpMOil N3ITydaroIero packphiBa.

[IpoBenena mnapamerpudeckas ONTHMH3anus H3Mydatenei. OmnpenencHs
ONTUMAIIbHBIE Pa3MEPBI HIEMEHTOB AHTEHHOHN PELIETKH MO KPUTEPUIO HAMITYYILIErO
cornacoBaHus. PaccunTaHbl BapHaHTBI 3JIEMEHTOB, 3aIIOJHEHHBIX IHIIEKTPUKOM.
Takoe 3amonHEHUE MO3BOJISET HE TOJBKO YMEHBIIUTh Pa3Mepbl 2JIEMEHTOB, HO U
y4eCTb BIMSHME 3allIUTHOIO IIOKPBITH U3iydareneid. IIposenena napamerpuueckas
ONTHMU3AIINS U3ITy4aTelisi B BUAE PyNopa ¢ SJUIHITHYECKOH (hOPMBIL.

IlosydeHbl 4aCTOTHBIE XapaKTEPUCTUKU U XapaKTEPUCTUKU HAIIPABICHHOCTH
u3TydaTteneil B JBYX UYACTOTHBIX JHana3oHaX pabOTbl AHTEHHOH CHCTEMBI
CIIyTHHKOBOT'O TEJIEBHCHHUS.

Pazpaborana Meromuka TPUONMMKEHHOTO — pacueTa  XapaKTEPHCTHK
HAaIpaBJIeHHOCTH M3JIy4aTelel ¢ SIUIMITHYECKOH (hOPMOI H3ITyHaronero packphIBa,
MO3BOJIAIOINASL ONPEACIUTh XaPAKTEPUCTUKUA HAIPABICHHOCTU MHOIO3JIEMEHTHBIX
AHTCHHBIX CUCTEM.

B Tperbeii riuase «IlocTpoeHne AaHTEHHOH CHCTEMBI CIYTHHKOBOIO
TeJeBUICHHUS» IPUBOAATCA MOJEIM AHTEHHBIX CHUCTEM, COCTOSLIMX U3
SIUTMITHYECKUX M KPECTOOOPA3HBIX M3ITydaTeleH.

B mpomecce pa®oTel ObLT paccMOTPEH BapHaHT IOCTPOEHHsS AHTEHHOM
CHUCTEMBl B NE€YaTHOM HcnoyHeHHH. Ha puc.8 mokazana Monenb COBMEIIEHHOMN
AQHTEHHBI CITyTHHUKOBOTO TEJICBHJCHHUS, paboTaromeil B JByX [Iuana3oHax c
pasBs3koi mo monspuzanuu. Ha puc.9 mokazaHbl 3aBUCUMOCTH KO3 HHUITMEHTA
YCHJICHHS OT 9aCTOTHI aHTEHHOH PEeIIeTKH U NPIMO(POKYCHOI 3epKaIbHOI aHTCHHBI
npu pasHoil s¢pdextuBHOCTH. B mucceprammoHHONH paboTe TakKe NPOBEICHO

CPaBHEHHME XapaKTEPUCTHUK HAIPaBICHHOCTH JBYXJAMa30HHOW MHUKPOIOIOCKOM
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AHTCHHBI C HU3BCCTHBIMH TEOPETUIECCKNUMHU u OKCHIEPUMEHTAIIBHBIMU

XapaKTCPpUCTUKAMH1 OTPAKATCIbHbIX aHTCHHBIX PCIICTOK.

G(f), 1B
3

“fos 1095 114 1185 13 1275

f.ITn

Puc.8. Monens coBmeriennoir  Puc.9. 3aBucumocTtr K03 GHULIHMECHTa YCUIIEHHS OT
AQHTEHHBI CITyTHUKOBOTO YacTOTHI AHTEHHOH PELIETKH U 36pKATbHOM
TEJICBUACHUS AHTEHHBI IPU Pa3HOH YPPEKTUBHOCTH P
Pazmuane ko3 unmeHTOB ycHiIeHus o0ycioBieHO pasmmauem AOP.
[Ipesrimenne ko3¢ GUIIEHTa yCHIICHUS 3epKaTbHON aHTCHHBI HaJl K03 () QUITeHTOM
YCUIJICHHS aHTEHHOW pelIeTKN HaOJII0IaeTCsl TONBKO MPU 3Ha4eHuH 3 hexkTHBHOCTH
0,75, 4To Ha TMpaKTUKE CIOXHO JOCTHYh OCOOEHHO B MajblX 3€pKajax,
NPUMEHSIEMBIX JUIS NIPUEMa CUTHAJIOB CIyTHHKOBOTO TENEBUICHHS. DTH rpaduKu
WUTIOCTPUPYIOT MPaBUIBHOCTh BBIOPAHHOTO PEIICHUS O MPUMEHEHUH aHTCHHON
pemtetkd. [IpoM3BOACTBO pEMIETOK A0 HEIABHETO BPEMEHHM OBUIO JIOPOTHUM, HO
NPUMEHEHNE COBPEMEHHBIX TEXHOJOTHH HM3TOTOBJICHHS IO3BOJMIIO pEaln30BaTh
HEJIOpOTHE AaHTEHHBIC CHCTEMBI C BBICOKOH MEXaHHYECKOW W 3JIEKTPHYECKOH
MPOYHOCTRIO. PemeTkn Mano3aMeTHbl M COOTBETCTBYIOIIAs MAacKHpOBKa C
MTOMOIIIBI0 0OTEKATENs MO3BOJISIET COXPAHATH BHJ 3JaHUN U COOPYKEeHUH. BTOpsIM
HEMaJIOBAXXHBIM (DAKTOPOM SIBJISIOTCA IIOTEPHU, yIUTHIBAEMbIE B MPOLIECCE pacdeTa.
Kak u3BeCTHO, TOTEpPH C POCTOM YAaCTOTHl YBEIMYHBAIOTCS, YTO U IOKA3bIBACT

naacHue KV ¢ YBEJIIMYCHUECM YAaCTOTHI 10 CPABHEHUIO C 3CPKAJIOM.
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Takum 06pa3om, B TpeTbel TiiaBe pazpadboTanbl Mojenn AP Ha OcCHOBe Tpex
TUTIOB U3IyYaTele, IPEJIOKCHHBIX BO BTOPOW riaBe. [IpoBe/icH cpaBHUTEIBHBIH
aHallM3 W pacyeT XapaKTCPUCTHK HAIMPABICHHOCTH TAaKUX AHTCHH U IIMPOKO
MPUMEHIEMBIX Ha MPAKTUKE, 3¢PKATBHBIX U OTPAKATECILHBIX AHTCHH.

[lokazaHo, dTo mpemnaraeMbple KOHCTPYKIMM AQHTEHH I[O3BOJIIOT
CYIIECTBEHHO YMEHBIINTH INPOIOIBHBIN pa3Mep, MPH IOCTIDKEHHH TPeOyeMbIX
XapaKTepUCTHK HANIPaBICHHOCTH.

PaspaboTaner  Momenmum — pacmpenenuTeNbHBIX — cucTeM.  IIpoBenmeHa
napaMeTpuueckas ONTHMHU3ANMS 3JIEMEHTOB aHTEHHO-(PHUAEPHOrO TPaKTa C LEJIbIO
MOJIy4eHus1 TpeOyeMbIX XapaKTepUCTHK coriacoBaHus. [ pymopHBIX aHTEHH C
AJUIMITUYECKIMH U KPECTOOOPA3HBIMH U3JTy4aTelsIMH ONpeieieHa Pa3Bsi3Ka MEXIY
nepeaaromM U IpUuCMHBIM KaHaJlaMU.

B uyerBeproii riaBe «OnpenesieHue XapaKTepPUCTHK HANPAaBJIEHHOCTH
AHTEHHO! pelleTKU CMYTHHKOBOIO TeJIeBHAEHHS ¢ YU4eTOM AMILUIUTYAHBIX U
(¢a3zoBbIX 0OmMMOOK» BHINIOJIHEHO WCCICJOBAaHNUE BIMAHUS TEXHOJIOTHUECKUX
MOTPEIIHOCTEH HAa XapaKTePHCTUKU HAMPABICHHOCTH AaHTEHHOH CHCTEMBL
AmrtutatyaHbie ¥ (ha30BbIC ONIMOKK 3a7aBajiiCh B BUJE CIIy4alHBIX HE3aBUCHMBIX
BCJIMYMH, HMCIOUIUX pa3IMYHbIC PaCIpCACICHUA MJIOTHOCTEH BEPOATHOCTU U
XapaKTEepU3yOLIMeCs Pa3IMUHbIMY BEIUUYMHAMU CPEIHUX 3HAYEHUM U JTUCHEPCHM.
B coorBerctBuu ¢ [2°], ¢da3zoBas ommOka MMeeT PaBHOMEPHOE pacHpejieieHue
TUIOTHOCTH BEPOSTHOCTH B WHTEpBAIC [-T,7|, a aMIUIUTyJHAs — HMEET T'ayCCOBO
pacnpesenenue. JlparpaMMy HanpaBiIeHHOCTH IUIOCKOW aHTEHHOHW pELIeTKH ¢
IPSIMOYTOJIBHOM CETKOM pa3MELIEHMs 3JIEMEHTOB NPU HAJIWYUM AMIUIMTYJHBIX U
(ha30BBIX OMMOOK MOXKHO MIPEICTABUTH B BUJIC:

F(Q,d)) — %:1 Zg=1f(9; ¢)Imn[1 + Tmneiamn]ejk(xmn005(¢)5in(9)+J/mn5in(¢)5in(9)) (1)
rne f(6,¢) — nmarpamMma HampaBIEHHOCTH OJJIeMEHTa, I, — aMIUIUTyIa
BO3OYXKJICHUS DJIEMEHTA, Ty, — AMIUTUTYJHAS OINOKA, &y, — (ha3oBas ommoKa.

®da3oBas omnbKa UMeeT PAaBHOMEPHOC PACIIPCACIICHUC BUAA:
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1
—, N <as<sT
P(a) ={2n’ ' (2)
0, a>rm.
Ecmu pacCMaTpuBACTCd aHTCHHAas pPCHICTKA 60J‘H:IHOI71 Pa3MEpHOCTH, TOJ
KOTOPOH IOIpa3yMeBaeTCsi YUCIIO SJIEMEHTOB, TO aMIUINTYIHAs OLIMOKa HWMeEeT

rayccoBO pacnpeseseHue:

r2
P(r) = %ie_ﬂ_r ®3)
T/ie 0, — JUCIIEPCUS BETMIUHBI I

Ilpu paccMoTpeHHH CIy4allHBIX OLIMOOK, BO3HHUKAIOUIMX B pe3yJbTaTe
TEXHOJIOTHUECKUX MOTPENIHOCTeH U3rOTOBICHUSA, MOXHO CUYUTaTh, YTO UX
CTaTUCTUYECKHE XapaKTEPUCTUKH H3BECTHHI. [IOCKONBKY MEXIy NpPUEMHBIM U
TepeAaoNINM KaHaJIOM o0ecrieueHa BICOKAsl pa3Bsi3Ka, TO BETMYNHBI aMIUTATYIHBIX
1 (a3oBBIX OMMUOOK B PA3MUYHBIX KaHATaX MOXKHO CYUTATh CTAaTHCTHYCCKU
HE3aBUCHMBIMH. TOTJa pacdeT XapaKTEepHUCTHK HAIPABICHHOCTH IEPeIarolero u
MPUEMHOTO KaHaJIOB MOJKHO BBINIONHUTH, HCIIONB3YS METOIBI CTaTUCTHYECKON
TEOPUM AaHTEHH, IIO3BOJIIONICH OIICHUTH BIMSHHE AaMIUIMTYIHBIX M (ha30BBIX
omuOOK Ha XapaKTepUCTHKH AaHTEHHBIX pemrerok. Mcxonms wu3 TpeboBaHMIA,
MPEIbABIAEMbIX K XapaKTePHUCTHKAM aHTEHHOH PEIIeTKH, MOTYT OBITh OIPEeICHBI
MaKCHMaJIbHO JONYCTHMblE YPOBHHU IOTIPEIIHOCTEH aMIuUTy] U (a3 TokoB. B
JICCEePTAMOHHON paboTe MPUBOAATCS TPAQUKH IS pacIpeIeIeHUs aMILUTUTYIHBIX
1 (a30BBIX OMMOOK IO HM3IyYaTeNIM pemieTKH. JlmarpaMMBbl pacCUWTaHBI ISt
AMIUTUTYAHBIX OIMMOOK C TayCCOBCKUM pAaCIHpeleliCHHEM, HYJICBBIM CpPEIHUM
3HAYCHUEM U BEITMUNHON cpeHekBaaparnieckoro otkionenus (CKO), pasroit 15%
OT MaKCHMaJBHOTO 3HAa4YeHHs ®  (Pa30BBIX OMHUOOK C PaBHOMEPHBIM
pacripenielleHiueM, HyJIeBBIM CpeaHnM 3HadeHrneM u BennanHod CKO, pasnoit 10°.
JlmarpaMMBl HampaBIEHHOCTH C YYETOM aMIUIUTYIHBIX M (Pa30BBIX OIIMOOK IS
PELIETKH U3 PYNOPOB C IUIMITUYECKUM PACKPHIBOM B peXUME MpHeMa, OKa3aHbl

Ha puc.10 - 11.
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Puc.10. Anarpamma HanpaBineHHOCTH — Pmc.11. [Imarpamma HampaBIeHHOCTH €

C YY€TOM aMIUIUTYJHBIX U (ha30BBIX YYETOM aMIUTHTYAHBIX U (a30BBIX

(91113 (1) JJIA peIIE€TKU U3 PYIIOPOB € OIIMO0K JJIA peIIE€TKU U3 PYIIOPOB €

QJUIMINTUYCCKUM pAaCKpPLIBOM, B SJUIUIITUYCCKHUM PACKPLIBOM, B

miockocTu E Ha wacrote 10,7 I'T'y miockoctd H Ha wactote 10,7 I'T'

F(0), 15

et
Pa————

ol
ik

il

|i\‘"|||\
il
s

Puc.12. luarpamma HanpaBieHHOCTH — Puc.13. /luarpamma HampaBIeHHOCTH C

C YUE€TOM aMIUTUTYJHBIX U (ba?,OBBIX YYCTOM aMIUIMTYAHBIX U (1)&3OBI>IX

OIIHOOK JJIA peIICeTKU U3 PYIIOPOB € OIIOOK JJI peIICTKU U3 PYIIOPOB €

JJUIMINTUYCCKUM PACKPLIBOM, B SJUIMNTUYCCKUM pAaCKpPLIBOM, B

mrockocTu E Ha wacrore 11,7 I'T mwrockocty H Ha wactore 11,7 I'T1g
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F(0). 1B F(¢), 1B

. Tpal

=12,71T =12,71Tu

Puc.14. Inarpamma HampaBieHHOCTH — Pmc.15. [lmarpamMmma HanpaBIeHHOCTH C
C YYETOM aMIUTUTYIHBIX U (pa30BbIX YYETOM aMILTUTYIHBIX U (ha30BBIX
OIIUOOK JIJIsl PEIICTKH U3 PYIIOPOB C OIIUOOK JIJIsl PEIICTKH U3 PYIIOPOB C

SJUTANITUYECKUM PACKPBIBOM, B AUTUNITHYECKUM PACKPBIBOM, B
mrockoctd E Ha wactore 12,7 I'T'1x miockoctu H Ha wactore 12,7 I'T1

Taxum 006pa3om, B 4ETBEPTOH IMlaBe HAMJICHBI COOTHOLIEHUSI, TI03BOJISIOIIIIE
paccuMThIBaTh  JUarpaMMbl — HalpaBICHHOCTH  JBYXJAMAaNa30HHOW  aHTEHHOM
pELIeTKH, YYNUTHIBAIONINE aMIUIUTYJHbIe W (pa30Bble OMMOKM, BOSHUKAIOIIUE TIPH
TEXHOJIOTHYECKUX TOTPELIHOCTSIX H3rOTOBJICHHUS aHTEHHO-(QUICPHOH CHUCTEMBI.
[onydeHHble IuarpaMMbl HaNpaBIEHHOCTH HEOOXOIUMBI ISl  OIpPEACICHHS
CTaTUCTUYECKUX XAPAKTEPUCTUK AHTCHHOM PEIIETKM IPH HAJIWYUM CIIydalHBIX
OILIHMOOK.

[IpoBenén ananu3 ypoBHsS OOKOBBIX JIEIECTKOB M ITMPHUHBI JIydya JHarpaMMbI
HarpaBieHHocTn oT 3HadeHnd CKO amrumTyn u ¢a3 Bo30OyxHaromux IOJeH,
pacmpeneneHHbIX 10 HOPMAJIILHOMY U PaBHOMEPHOMY 3aKOHY.

ITokazaHo 4TO, NCXOs N3 TPeOOBAHUM, TPEABIBIIEMBIX K YPOBHIO OOKOBBIX

JICTIECTKOB W DHEPIreTUYECCKOMY IIOTECHIHUAIy, MOTYT OBITH OIIPEACIICHBI
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MaKCUMaJbHO JOIyCTUMBIE 3HAYEHHS MOTPEIIHOCTEH aMIUUTYZ © (a3

BO36y)K)IeHI/I$I 3JIEMEHTOB aHTCHHOM PCUICTKH.

B 3aKJII0YeHUH chOpMyIIHPOBaHBI OCHOBHBIE pe3yiabTaThl

,E[I/ICCGpTaHHOHHOﬁ pa6OTLI.

1.

[IpoBenén 0030p 1 aHAJIN3 CYIIECTBYIONINX aHTEHH, IPUMEHSIEMBIX B CHCTEMax
HETIOCPECTBEHHOTO TEJCBU3MOHHOTO BeIlaHus. B pesynbrarte moxa3aHbl
1e1ecO00Pa3HOCTh pa3padOTKK aHTEHHBIX CHCTEM KaK UL PETPAHCIISIIIUHN, TaK
U Ul CHUCTEM CIICIHAalNbHOTO TEJICBUACHUS, KOTOPbIE IIO3BOJIMIIA OBl
CYyILIECTBEHHO YMEHBIIUTh MaccorabapuTHBIE XapakTepuUCTHKH. O0630p
MOKa3bIBaeT  11€J1eCO00pa3HOCTh  IOCTPOCHUS  IIMPOKOMOJIOCHBIX |
JBYXJMAINa30HHbIX M3JIy4aTeNied Ul aHTECHHBIX CHCTEM HENOCPEACTBEHHOTO
TEJICBU3MOHHOT'O BELIIAHUSL.

IlyreM mnapaMeTpu4ecKoro CHHTE3a C IOMOIIBI0 YHCICHHBIX METOJIOB
JNIEKTPONMHAMUKY  OBUIM  TPOBENCHBI  HCCICHOBAaHHS  XapaKTEPHUCTUK
HAIpaBJICHHOCTH IIMPOKOIOJIOCHBIX MHKpPOIIOJIOCKOBBIX —H3JydaTeneil |
PYIOPHBIX U3NTy4aTesei ¢ pasaInyHON (OPMON H3ITy4aroIIero pacKphisa.
HccnenoBanbl  XapaKTEpPUCTUKW — HANpPABICHHOCTH  AHTEHHBIX — CHUCTEM
CIIyTHUKOBOTO TEJIEBU/ICHHSI U3 MUKPOIIOJIOCKOBBIX ¥ PYIOPHBIX U3JTydaTesen.
OmnpejenieHbl 3aBUCHUMOCTH XapaKTEPUCTHK HANPAaBICHHOCTH OT 4YacTOTHI,
WUTIOCTPUPYIOIINE BO3MOXKHOCTH PabOTHI H3NydaTene B JBYX pabouux
noaauana3oHax Ku-anamnasona.

PazpaboTaHel ~ METOOMKM  pacyeTa  H3NIYYAlOIIUX  JJIEMEHTOB  H
MHOT03JIEMEHTHBIX aHTEHHBIX CHCTEM, COCTOSIIINX U3 PYIIOPHBIX M3ITydaTenen
C UIMIITHYECKOH (POPMOI U3ITyHaloLIero pacKphIBa.

Pa3paboTaHbl KOMITBIOTEPHBIE MOJIEIIM MHOTO3JIEMEHTHBIX aHTEHHBIX CHCTEM
M3 MUKPOIIOJIOCKOBBIX M PYMNOPHBIX H3JIydaTelieil, M03BOISIONINE ONPEICIUTh
XapaKTEePUCTUKN HAMPABICHHOCTH C YYETOM MOTPELIHOCTEH H3rOTOBICHUS

3JIEMEHTOB aHTEHHOTO MOJIOTHA M BO30YXKIAIOIIETO YCTPOHCTBA.

19



6. PesynpraThl AHMCCEPTAI[MOHHON pabOTHl OMyOJIMKOBAaHBI B [/ CTaThiX,
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