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AHHOmayun. paccmampusaemcs memoo peuwieHuss 3a0a4u AHAIU3A B0IHOBLIX NOJeU, 0a3UpyIowulics Ha
Mamemamuyeckom annapame meopuu Hanpagiennvix Gyuxyuil I puna. [lpuseden mamemamuueckui aieopumm,
NO360ISHOUUTE BPOUZBOOUMb MOOETUPOBAHIUE NOJISL KAK 00HO20 INEMEHMAPHO20 U3LYHAmest, MAK U HeKOMopou
COBOKYRHOCMU usnyuameneti. Bozmoscnocmu aneopumma npooeMOHCMpUpO8ansvl Ha Npumepe aHaIu3a Nojis
npocmetiuiel IUHEUHOU 2UOPOAKyCmu1eckol anmenHou pewemxu. Iloomeepoicoena npueoOHoCms npusedeHHol
Mooenu 0I5t NPAKMUYEeCcKUx pacyemos.

Knrwouegvle cnosa: anmennas pewiemka, aHaIu3 60IHOGbIX noneu, Hanpaenennas @yukyus [puna,
MameMamuyeckoe MoOeIUpOBanUe 60IHOB020 NOJIL.

MHOXECTBO MPAaKTUYECKUX 33/a4 T'MIPOAKYCTHKH TPeOYIOT pEIIeHHUs 3aJadd aHaJIu3a BOJHOBBIX ITOJIEH.
BomHOBOE TOJTIE — TI0JIE, KOTOPOE C 3aJaHHONH TOYHOCTHIO BO3MOXKHO OITHCATh BOJTHOBBIMH YPaBHEHHSIMH. 3aada
aHaIM3a MPEACTABIsIET coOOW 3amady ONpeNesIeHUs XapaKTEPUCTUK BOJIHOBOTO IOJS, MCXOIS M3 M3BECTHBIX
apaMeTpoB UCTOYHUKA, U ITAPAMETPOB CPEIBI.

Bonpocam ananm3a BOJHOBBIX IMOJIEH MOCBAIIEHO OOJBIIOE KOJIMYECTBO HAYYHBIX paboT. HekoTopsle u3 HUX
paccmoTpeHbl B paborax [1 - 4]. Bmecre ¢ TeM, W3BECTHbIE B HACTOSIEE BPEMS METOIBI PELICHUS
paccMmarpuBaeMoi 3a1aun He Bceraa o0yanatroT TpeOyeMoi TOYHOCTBIO, 3a4acTyl0 OpaHWYEHbl B IPUMEHEHUU
1100 TPeOYIOT CYIIECTBEHHBIX BPEMEHHBIX M (DMHAHCOBBIX 3aTpPaT ISl peaM3allHH.

B Hacrosimeit pabote paccMaTpuBaeTCs METOJ PELICHHs 3aJadll aHalu3a TUApPOaKyCTHYEeCKOW aHTEHHOM
pELIeTKN C MCIOJIb30BaHUEM HarnpaBiieHHBIX (QYyHKIMH ['puHa. Teopernueckue OCHOBBI METO/A MPUBEICHHI B
[5]. HekoTopbie mpuMephl IPUMEHEHHUS PACCMOTPEHBI B padoTtax [6 - 7].

Pemaemast 3amaya opMmynupyeTcs CIeIyIonUM 00pa3oM: MyCTh, B €IMHHYHOM 00BbEME C W3BECTHBIMU
rapamMeTpamMH HaxOJMTCS THIPOAKyCTHUECKash aHTCHHAs pelleTka. Pernrerka cocTonT u3 4-TOYEUHBIX 3JIEMEHTOB,
cpena pacIoJIOKeHUST — MOPCKast BOAA. 3Hasl XapaKTePHCTHKH aHTEHHBI, €€ PAclOI0KEHHE U TapaMeTphl CPEIb
TpeOyeTcst HalTH 10JIe, CO3aBAEMOE HCCIEAYEMO COBOKYITHOCTBIO HCTOYHUKOB B TOUKE HAOIIOCHNUS.

MonenupoBaHye aHTEHHBI TPOU3BOANTCS IyTEM CYMMHUPOBAHUS (DYHKIINI KaXKJIOTO OTAEIBHOTO JJIEMEHTA.

Pemenne BOTHOBOTO ypaBHEHHUS PEACTABISIETCS B BUAC (DYHKITHH:
ikr

P(r) = P,

I/ICXOI[H 3 TCOPCTUYCCKUX JTaHHBIX, (byHKHI/IH N-HOrO M3JIy4yaTesisd NPEACTaBIISICTCA B BHJAC CICAYIOLICTO
AHAJTUTUYCCKOI'O BBIPAKCHUSA:

i Unimax Fn(Un) ><e(i><((x—xo)x\/kz—Unz)+(y(x)—yo)><Un))

Pn = - — dUn, (1)
2xm Jy, . VkZ—Un2
rue:
Fn - manpaBnenHas QyHKIN;
Fn = { 1, ecid Unp < Un < Unypgy
0, IPY OCTa/IbHBIX 3HaYeHUsX U 1 B 30He BUAUMOCTH’

Un — 06001meHHbIe YTI0BbIe KOOPIUHATEI,

X0, YO — KOOpAUHATHI U3ITyJaTesl.

Hcxonnble qaHHBIE AJIS BCEX 3JIEMEHTOB aHTEHHON PEIIEeTKH:

- gacrora: f=5 kI'L;

- mHa BOJIHEL: A = 0.3 M;

- CKOPOCTh pacipocTpaHeHus 3Byka: ¢=1500 m/C;

- yrox packpeiBa: 70 deg.

IIpousBenemM MojeaMpoOBaHUE IOJIEH OTIENBHBIX 3JIEMEHTOB M AaHTEHHOM peleTkd B 1einoM Ha OBM c
npuMeHeHureM nporpammuoii cpesl MathCad. Pe3ynbraThl pacueToB npecTaBiIeHbl HUXKE.
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Puc. 1. Hanpaenennas ¢ynkyus I puna sanemenma anmennou pewemxu No 1

Koopaunats! anementa: X=0, y=0.
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Puc. 2. Hanpaenennas ¢ynrxyus Ipuna snemenma anmennoti peuwiemxu Ne 2

Koopnunate! anemenTa: Xx=0,1; y=0,1.
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Puc. 3. Hanpaenennas ¢ynkyus I puna snemenma anmennou pewemxu Ne 3

Koopaunatsi anementa: X=0,2; y=0,2.

105 20 75

15

345

330

255 579 285

0(x)

Puc. 4. Hanpaenennas gynkyus I puna snemenma anmennoil pewiemxu Ne 4

Koopnunate! anemenTa: Xx=0,3; y=0,3.
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Puc. 4. Cymma ecex anemenmog anmenHoul pewemxu

Juarpammsel 1-3 1eMOHCTPHUPYIOT MpENCTaBICHUE MOJEH KaKI0To M3 3JIEMEHTOB, a auarpamma 4 — moins
AHTEHHOW pemreTkd B mnenoM. I'paduk chepuueckoit GyHKIMKM MPEACTABIACT COOOH HACATBHYIO OKPY)KHOCTB,
OTKJIOHCHUA r'pa(bmcos OTHOCUTCIIBHO OKPYXHOCTHU O6yCHOBHeHLI MOTPCITHOCTBIO PCHICHUA YPaBHCHUA
l'enbmromsua.

HauOonbimass ommbka it KaXI0ro u3jiydaTels HaOmromaercs B uHTepBamax yrmioB 0-15° u 75-90°. Jlns
AQHTEHHOW pEeUIeTKH B COBOKYIMHOCTH IOTPEIIHOCTh BBIYMCICHUI PaBHOMEPHO pACIpPEAESeTCs BO BCEM
HWHTEpBaJe pacKpbiBa. Brimykias ¢popMa nuarpaMMbl pelIeTKU CBSi3aHa CO CMEIICHUEM TOYKH HAOIFOICHUS.

Pe3ynbraThl 3KCIEPUMEHTOB ITOKA3bIBAIOT, YTO IPUBEACHHAS MaTeMaTWdyecKas MOJENb IMPHUToIHA IS
MMPaKTHYECKUX pacdeToB. BpeMs pacdera mois THAPOAKYCTUYCCKOH AHTCHHOW PEIISTKH Ha MaJOMOITHOM
KOMIBIOTEpE cocTaBisieT He 6onee 10 MUHYT.

Hcnonp30BaHHBI TOAXOM TO3BONSET IIPOBOAWTH AaHAIH3 TMOJII C (PUKCHPOBAHHOW ITOTPEITHOCTHIO.
I'eomerpust 3amaun MOXeT OBITh 3HAYUTEIHHO yCJIOKHEHa. [10 aHaOTHH ¢ OTAETHHBIMH W3TyJYaTesIMA OTHON
AQHTEHHBI, TPEACTABIIETCS BO3MOXKHBIM ITPOBOIUTH MOJACIMPOBAHNE M PacCMaTPHUBATh B3aUMOICHCTBHUE ITONEH
HECKOJIPKUX aHTCHHBIX DPEIIETOK, YYUTHIBATH BOJIHBL, OTPaKEHHBIE HA TPAaHUIAX pa3lesia Cpel, B CIOUCTBIX
cpemax.
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