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MynBTMaMCLMMIHAPHBIN poccuiickui CAE, 39 neT paspaboTki CADFIS’ + I
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rOPEHEIEEMXqéi?BbIE NMPOYHOCTb QNEKTPUYECKMIN TOK ANEKTPOMAIHETU3M




[TprbopocTpoeHne 1 INeKTPOHMKa CAD |'-|(:)Jo +

LlenocTHOCTb >KngkocTtHoe PacuyeT BeHTUNALUN Bo3ayLiHoe OneKTpoMarHeTnam
nUTaHua nnat oxnageHue cepBepoB oxnaxaeHue HN3KOYaCTOTHbIW

KopabneHnue nnat un KopnycupoBaHue AHann3 Npo4YHOCTH HecTaumoHapHbI doTOHMKA
TepMOoHanpsXeHuns aHann3 9Kb




keHepHbIn aHanua BIT1A CAD FlO’ + I

OBuratenun TennoobMeHHUK TennoBasa 3aMeTHOCTb
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AspoauHamuika FOpeHVe ra3oBbiX cMecen TennoobmeH W3nyyeHvie

Kamepa ONeKTpoHMKa AneKTpuyeckue PacueT JMNP
e AR“roTAany

A fﬂ

0 w&/}
3 &S
= &

Tenno, NPOYHOCTb, TOK, NNaThbl OnekTpoMarHeTnam CBY




Pac4eT paccesiHms IrIoCKo ArEKTPOMarHUTHOM BOSTHbI Ha OObeKTe CAD FlO’ + I

B CADFlo anga pacyeTta BbICOKOYACTOTHbIX 3fIEKTPOMArHUTHbIX NOMEX Npu paboTe aNeKTPOHHbIX YCTPONCTB
CO34aHO 1 co3[aloTCs pPAL pacyHeTHbIX METOAMK, BKITlOYaeMbIX B MporpaMmMHbIi NpoaykT. OgHa n3 HUX
OCHOBaHa Ha bbICTPOM MHOroypoBHeBoMm Metoga mynetunonen (MLFMM ). OTa metoamnka MoOXeT BbITb
ncnonbL3oBaHa ans pacyeTa paccesiHns Nninockon 3neKTPOMarHMTHOW BOSTHbI HA OObeKTe.

[TapameTpbl pacyera:

Ob6bekm — nonHomMmacwTabHasa moaenb camoneTta
F-22, ngeanbHbl NPOBOAHUK

[Nadarowas anekmpomMazHUmMHasi 80J/iHa — Nrockas
c yactoton 200 Mlu, 1IMMu, 12Ty napatowasa noa
yrnom 45° K ocn obbeKTa B MNNOCKOCTU nnaHepa

CpaBHeHMe nosydaembix pesynsraTtoB Nno
BO30OYy>XgaemMblM ToKkaM U adopeTUBHOM Nowaau
paccesHus (OI1P) npons3BoanTcs ¢ NnporpamMmHbIM
aHanorom dumpmbl Dassault - CST




I PaccmartpriBaemble 3aaa4m CADFId” + I

MNapatolee none — Nrockasi MOHoXpomMaThuyeckas BonHa.

Cobepa (PEC, F-22 LpoH (PEC +
OU3/1EKMPUK) (PEC) Ou3rIeKmpukKu)
JInHenHbIN pasmep — 2 M JInHenHbIn pasmvep — 19 m JInHenHbIN pasme
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I AHaNn3 cxoammMmocTu
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Oudppakuma Ha ngeanbHO NPoOBOASALLEN N AUIANEKTPUYECKON cipepe: 2-U NoOPALOK CXOLUMOCTMW.

3asucuMocTh B omnoOke DIIP o1 uncna 3neMeHToB
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I PaccesHue nrnockoli BornHbl (200 MHz) Ha obbekTe CADFId” + I
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Pacu{eT rnnoTHOCTM HaBeaEeHHOIO Toka



Buctatnyeckas 3P (200 MHz) CADFId” + I
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R — pacctoaHue go PJIC, E; — Hanps»XeHHOCTb nons BOSiHbl B MEeCTe

= 101g| 4nR?—5 |, dB (m? y
o=19 g( " Ef)’d (m?) obbekTa, E, — HanpsAXXeHHOCTb NonsA oTpaXkeHHOW BomHbI B MecTe PJIC
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I PaccesHue nnockon BorHbl (1 GHz) Ha obbekTe

J.A/m
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Pacuert no 71

CADFIc” == |

PacyeTr no CST
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o, dB(m’)

bBuctarnyeckas 3P (1 GHz)
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R — pacctosaHue go PJIIC, E; — Hanps»XeHHOCTb NONs BOMHbI B MecTe
obbekTa, E, — HanpshkeHHOCTb nons oTpaxeHHou BornHbl B mecte PJIC
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I PaccesHie nnocxoii BorHb (12 GHz) Ha obbekTe CADFIo’ + I

J,A/m
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Pacyetrno T1 6 MnH ariemeHToB, 54 MrH (!!!) HeM3BECTHBIX,
5 12 1T,
F=12 GHz 20.5 4acoB pacuera,

2.9 To namaTw.
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Buctarnyeckas IlNP (12 GHz)
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Bistatic RCS, 9f0=OIZGHz, 0#=90°
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F-22,101Ty
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O N, =30101'341, n = 45'151'942
U 7T =194acoB, M = 2.3 T6
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I CpaBHeHWE nMpon3BoaUTENBHOCTU U TpeboBaHUK No namsitn ¢ CST CAD FlO’ + I

Yucno YacToTa,
3J71IEMEHTOB My

Bpewms, c MamaTb, 6 MamaTts, 6
Cdbepa (g4, = 107%)
61.4k 2.5 20 3.4 34 2.0
127k 3.54 43 6.7 76 3.5
253k 5 105 14 166 6.8
507k 7.07 235 27 355 13
1029k 10 597 59 788 26
2009 14.14 1371 113 1723 52
F-22 (&, = 1073)
1602k 1.5 765 79 2792 81

6000k 12 73800 2900 He coLuercs He coLuencs
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PacuyeT paccesiH/s MOCKOoM aneKTPOMarHUTHOWM BOMHbI Ha OObEKTE C AMANeKTpUKaMm + I

MapameTpbl pacyeTa:

Mamepuarn:

1) BHELUHUI OOMEH - BaKyyMm
2) Kopnyc v npornensiepbl, CUHAN LBET - YrnennacTuk
3) Kamepa, YepHbIn UBET - eps_re=3.8, tan_delta=0.02
4) moTopuukmn, cepbin UuBeT - PEC, noeanbHbIn
NPOBOAHUK

[Nadarowas anekmpomazHUmMHasi 8o/1Ha — Nyockas ¢
yactoTton 1 Ty, nagatowasn nog yrriom 45° K ocu
obbekTa B NNOCKOCTU nnaHepa
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I [poH, 11Ty

Hal'lpﬂ)KeHHOCTb ANTEKTPUNYHECKOIO MNoJ1id Ha NOBEPXHOCTW.
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I CpaBHeHue c CST

Bistatic RCS, f=1GHz, ¢=0
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CADFLO cuutaet 170 pas bbicTpee, 4yem CST (npu HanNnM4umn QuanekTpmKoB) Npu TOWN XKe TOYHOCT
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IpoH, 18 Ty CADFId + |
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I 3akrnoyeHre CADFIS” + |

+ PeanunsoBaH YMCIEHHbIN METO/, peleHna NHTerpalibHbiX ypaBHeHMIZ ANEKTpoANHaMUKN O1A
AN3NEKTPUKOB U naealibHblX NPOBOAHUKOB

+ [lpooeMoHCTpMpoBaH 2-1 NOPSL0K CXOOMMOCTU YNCIIEHHON CXEMbI

+ CpaBHeHune npounssogmtenbHoCTN ¢ CST nokasano 3Ha4YnTENbHOE YCKOPEHME pacyeTa npu
CONnocTaBMMOW TOYHOCTU

+ [MponnnocTpmpoBaHa BO3MOXHOCTb PEeLLUEHNs aNeKTpruyYeckn 0onbLUMX 3agay ¢ AeCATKamm
MWUNNNOHOB HEN3BECTHbIX

+ PaspaboTaHHbIN anroput™ n metog pelueHna npoayktmsnpyerca 8 CADFLO
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