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AHTEHHO-®OMAEPHBIE YCTPOHCTBA

YK 621.396.677.73

YAYYIWIEHHE COIIACOBAHUA PACPA3HPOBAHHLIX PYNNOPOB C
H3JIOMOM OBPA3YIOILEN B 3AJAHHOM JHUANA3OHE YACTOT

A. A. TumodeeBa, H. A. Kosaosckan

PacasuposaHtbie PynopHbie aHTEHHB! ¢
uzromom (PPAH) [1, 2] mupoko
NPHMEHAIOTCST B KauecTBe obayvarteneii
3epxanabHmX anteHs. Hapspy c
WAEHTHYHOCTbIO TJABHOrQ JENecTKa B
niaockocTaX £ 0 H n HH3KUM ypoBHeM
50KOBBLIX, 3TH 06AYyYaTe/ I HMET BechMa
XOpoulee ecTeCTBEHHOE COrjaacoBaHue ¢
antawooiAm Tpaktom {KCB= 1,06). Oaunako
ApH HCcAOAb30BaHHH PPAH B
MHOFOKAHANBHRX CHCTEMAX CBA3H
COr1aCOBAHHE PYNOpa HeoOXOAHMO
yaydwute. B cratee onucusaercs npocroi
cnocof yayuamends corxacopaHus [3]

., PACHA3HPOBAHHKMX PYHODHLIX AHTEHH C

:%xonon o6pasyiomei. ™
14
; Onwmcanse cxeMul H TNPHHUHNA paboTm
PPAH. PachasnpoBaHHble PYNoOpH € H3JO-
wow GOpasyviouled (ocecummerpuunsii PPAU
noRa3aH Ba pHC. l,a, ¢ moBopoTroM ocH —
4a puc 1,6) COCTOSAT H3 TNOCJAENOBATENbHO
CaClIO10XKEHHBIX M CORIHHEHHBIX KPOMKaMH
= ~so0Bo1a /. cHudasHoro pynopa 2 ¢ KpHBO-
ZeneAHOA WA NPAMOJHHERHOH o6pasyollu-
MH H WHPOKOYroibxoro pynopa 3. Ilpu ot-
CYyTCTBHH H€ANBHOTO COMpsiKeHHst cuHbas-
HOTO PYyHOPa C BOJIHOBOAOM H LIHPOKOYTO.lb-
HHM DYNOPOM OCHOBHBIMH HCTOYHHKaMH OT-
pa:KeHHOTO CHTHaJa, BAMSIWAMH Ha corJja-
copauue PPAW c TpakTom NHTaHus, CTAaHO-
BATCA H3JOMbl o6Gpasywouefi MM n NN/,
KOTODble HMEIOT MECTO B MeCTaxX CThIKa CHH-
¢ha3Horo pymopa ¢ BOJHOBOAOM H LUIMPOKO-
MTOJbHBIM pynopom (cedeHusi ds u d;). Otpa-
AEHHSIMH OT DAacCKpbiBa MIHPOKOYTOJBHOTO
CHMMeTDHUYHOTO pymopa H, TeM Gojee, OT
FCKpBIBA PYMopa € MOBOPOTOM OCH CHTHA-

MH MOXHO npeHeGpedb, NOCKOAbKY 0GLIYHO
OHH MaJlbl, 0 CPABHEHUIO C CHIHAJIAMH, OTpa-
MEHHBIMH OT H3JOMOB

Ilp# ompeneneHHy reoMeTpHYECKHX pasme-
poe PPAM, ucxons u3s yesnoBus obecriedenus
HEeOO XOHMbiX HaNpaBJeHHBIX CBOACTB aHTeH-
HBI, BBIOHPAIOT BBICOTY £ cHH(pasHOro pynopa
60/blue OpefeNbHO JONYCTHMOH MHHAMAJb-
HOH BeJHUMHH, NPH KOTOPOH peanusyercs
, 6.TH3KOe K CHH(A3HOMY pachpejesieHue am-
RJIHTYALL ToNsi Ha cewenud d; Ognaxo, ¢
Apyrofi CTOPOHLI, POCT A HexenaTeseH, Mo-
CKOJIBKY YBEJHUHMBAIOTCH pa3Mepbl pynopa
B peasnsoBaHHbIX Ha npakTuke PPAM Bhico-
Ta pynopa I, xak npaBufo, 6/1M3Ka K cBoeMy
p€1€e.15H0 ONYCTHMOMY MHHHMAJ/IBHOMY 3Ha-
wennio [lpu sTom curHagml, oTpaxkenHobie ot
HeogHopoiHoctei MM’ u NN’, couamepumsi,
€CJIH pasMep CeYeHHsI BOJHOBOAA PaBeH IPH-
vepHo 0,85y, rie Ay — [JHHA BOJHBl B
¢BOGOAHOM npoctpaHcTBe B Takom ciyuae
COrJacoBaHHe DyNopa MOXKHO 3HAUUTE/bHO
37 UMHTh, ObecneyHB NPOTHBOGA3HOe CJOo-
XeHHe OTPaXXeHHBIX CHTHAaJIOB
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Jlisi cioxeHusl oTpaxKeHHHLIX CHTHAJIOB B
nporuBoaze Ha 3aZaHHOH uyacToTe HEoO-
XOAMMO TOYHO ONMPefe]HTbh MJIHHY BOJHB Ha
yuacTke h

Pacuer pamsbt BOHBLI SIS ywacTka mepe-
MEHHOro cedeHnsl. JIMHB! BOJH DA3HBIX THIIOB
OZHO3HAUHO HAXOANTCH JJIS CBOGOLHOrO Npo-
CTPAHCTBA M /il BOJIHOBOJOB TOCTOSIHHOIO
cedeHrss B pynope xe ¢ nIaBHO MeHsIO-
LIHMCS CeYeHHeM JJMHAa BOJHBI HE MOXeT
6bITh BLIUMC/IEHA OJHO3HAYHO, TaK Kak ee
BeJIHUHHA AJIst KaXKJ0T0 [IONepeyHoro CeueH s
6y et veHaTecs IlosTomy obecrmeurTh Ha 3a-
J1aHHOH 4acToTe MNPOTHBOMA3HOE CIOXKeHHe
CHTHA.10B. OTPaKeHHbIX OT HEOLHOPOAHOCTEH
MM 1 VA woxHO 6bl10 Gbl JKLIB NyTeMm
JTHTEIbHOTO K TP) 10€MKOTO  3KCHEepPHMeH-
Ta.1bHOro noi6opa pa3MepoB PyLOPA B Kax-
JOM KOHKDETHOM CIvyae

IlpoBeiennnle WccleloBaHua MOkasa.lu.
4TO € 1OCTATOUHOA 115 [PAKTHUYECKHY Le-
Jiel TOYHOCTBIO MOXKHO PACCUHTATh ONITHMAb-
HOe 3HauyeHHe A, ecIH JONYCTHTb, YTO I11HHA
BOJIHbl [liisl TIePeMeHHOrC CeueHHsI paBHa
cpeaHed MHTerpadbHOR 1T1HHe BOJHB OCHOB-
HOTO THMa Ha 3TOM )dYacTke, T. €.

R
rs=(1/m)§ M), M)
0
rie As(x) — JAJNHHA BOJHBI OCHOBHOIO THIIa

AN ceueHun d(x), COOTBETCTBYIOILErO TEKY-
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Puc. 1

e NpoAoJbLHOR KoopiauHaTe x pynopa [
JnuHa BOJHEI B BOJHOBOZE ONpPeAENfeTCs
no oGuiensBectHoll dopmyne

M) =ho/V T—(ho/ [Ms(D)?,  (2)

rie Ap — KPHTHYECKAs AJMHA BOJHBI OCHOB-
HOFO THNA, npuuem Ay =3,41d(x)/2 — nas
KPYTJIOTO BOJHOBOAA, Ayp=2d(X) — nas npsi-
MOyroJbHOro. B cayxae, xorpa cuHgpasHbil
pyTiop uMeeT NPAMOJIHHEHHYI0 06PasyioiLyio,

As = Ao (/I —4b>—/d5—4b%) / ( d\—db),
(3)
rie b==ho/3,41 — AJIA KOHHUECKOrO pylnopa,
b=0»Ao/4 — pjs HUPAMHIAJIBHOIrO
C pensio ofecreyelusi B 3aJaHHOM JHa-
Na3oHe YacToT NPOTHBO(A3HOrO CJIOXKEHHSH
CHIHA/0B, OTPAMEHHbIX OT ceuyeHu#t MM’ u
NN’, BoicoTa

h=02n+1)hs/4, rae n=0,1,2 . (4)

Ilpu BwnonHeHun ycinoBHS {(4) NPOTHBO-
(hazHoe CT0XKeHHe OTPaKEeHHBIX OT YKa3aHHbIX
Bhillle HEOJHOPOAHOCTEH CHTHAJIOB HPOHCXO-
AMT B cepeinte palGouero Ananazona. [ilu-
puna pabouyedl THOJOCH YacTOT H JOCTHTae-
Mbi 3Q(EKT KOMNEHCAUHH CHTHANOB YBeE-
JIHUMBAIOTCS ¢ yMeHblleHHeM A (T e. n),
0/{HaKO O HOBPEMEHHO BO3pacTaeT u pa3oBas
omubKa B packpsiBe pynopa 2, yto MOXer
APHBECTH K  YXYALIGHWIO HalpaBJAeHHbIX
coiicte PPAU Tlostomy npu Heob6xoaumo-
CTH HX COXpaHeHHs! cJiedyeT col6aAaTh
cilejyioliiee COOTHOLIEHHE:

L—h<<h/16, 5
rae L — piauHa ofpasyiowed pynopa 2
OcranbHbie  reoMeTpHuecKHe  pasMepsl

PPAW onpeneisiioTest B COOTBETCTBUH € METO-
IEKOH, usjioxenHolt B [4, 5] Jas komieH-
CallMy CHTHAJOB, OTPasKeHHBIX oT MM’ u
NN’, cevenue uzoma d; cienyer BuGupath °
HECKOJIBKO GOJIBIIHM, YeM DEKOMEHIOBAHO B
[4, 5], Toraa Ha cpensel yacToTe puanasoHa
CymMMapHbii Ko3pPULUNEHT OTPAXKEHHA, H3Me-
PeHHBIH Ha BXOZAE PYNopa, MOXeT OHITh MO-
JyyeH GJH3KHM K HYJIIO.

PeaynbTaThl 3KCNEPHMEHTANBLHOT O HCCHER0-
satusi. lIpumMep KOHKPeTHOTO BLINOJHEHHs
ocecHMMeTPHYHOH KoHnyeckod PPAMU, ontu-
MH3HPOBaHHOﬁ Mo COoTViaCOBAHHUIO C NHTAlO-
WHUM TPAKTOM,— pacpasupoBauHblii pymop
C H3/I0OMOM 06pasylioIlel, HMEeIOWMH CeayIo-
iue pasmepo’ ds=32 MM, d;==62,6 MM,

Puc. 2
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=200 MM, az=40°. Jlanusbifi pynop 6bL1
onTHMU3HpOoBaH B nuanasone 7,9..8,6 T'Tu,
T. € mIA h=36,36 MM (Ay=41,6 mm).
C uenblo ROCTHXKeHUst Haubojee MOMHOTO
COrJIacoBaHusl NPU BHINOJHEHHH YCIOBHE (4)
a (5) Buicota A Obila BuiGpana paBHOH
1,25 4y (n=2), 1. e. 52 MMm.

3apucumoctTs Ko3b(HUHEHTA OTpaXKeHHs
' or uwacToThl nOKasaHa Ha puc. 2. [Has
CpaBHeHWs Ha rpaduke NOKa3aHe!l YacTOTH,
rie A4 cootBercTBeHHO paBHa 1,25 Ag, 1,25 A,
1,25 Ay, 1,25 Ayay (Myaps Ay — RJMHBL BOMH
H,, 115t BOMHOBOLHOTO TPaKTa CEueHHeM CO-
OTBETCTBEHHO di H da).

Ha puc. 3 nokasara 3asucumocts I'(f) s
kounueckoil PPAM ¢ noBopoTom och # KOCHIM
CpPEe30M DacKpHBa, ONTHMH3HPOBAHHOTO A
yacrorht 8,5 I'Tu U HMeloulero ciefylOllHe
pasmepui: dp==281,5 mm, d1=525 MM (s
IJIOCKOCTH CHMMETpPHK), e ==45°, do==232 MM.
Tak xak audust NN’ nepeceuenus pynopos
2 4 8 He sBifieTcs NpAMOH, To Ay K A
HECKO/IbKO Pa3/IHYaloTCsl B IIJIOCKOCTH CHM-

Puc. 3

MeTpHM W B NEPHEHAMKYNADHOH K HeH mjo-
cKocTd. WM3-3a 3TOoro npH pasHelX NOASADH-
3alisiX BO3HHKaeT CMelleHHe MHHHMyMa KO-
shdHunenTa oTpaxennst (Ha puc. 3 cmio-
Hast JMHHA OTpaKaeT cayyai, Korjla BeKTOp
E rnepneHAMKyAspeH NAOCKOCTH CHMMETPHH,
WITPHXOBASE JHHUA — Korga E Jexur B
JaHHOH TWIOCKOCTH).

DKCNePHMEHT TI0Ka3ad, 4To BHIGOP BBHICOTHI
cuHdasHoro pynopa B cxeme PPAH 6e3 yuera
Ay He JaeT xKejaeMoro 3dexra B 3ai2HHOM
JIHana30He 4acTor, a € ee Y4eTOM IOJIOXKH-
TeMbHBIH 3¢ ¢eKT AOCTHraeTcs B Mpejenax
3aRaHHOFO AHAana3oHa, ecld ds=20,8...0,9 Aq.
Tlpn ymenbmennn d, OTPAKEHHE OT CeueHust
MM’ cTaHoBUTCA GOMbLIMM M HEeCOHU3MepH-
MbIM ¢ oTpaxkeHueMm oT NN’, npH yseauue-
HHH ke dp B cedeHun MM’ BOSHHKAlOT BBIC-
fliMe THIBI BOJIH, U T4 3AKOHOMEPHOCTh Ha-
pyluaercs.

BuBoab. Onpeneienne ONTHMaNbLHOMN
AJIHHBI Y4acTKa MemJy ABYMA HEOAHOPOA-
noctsmu PPAH ¢ yuerom cpenseil uuterpasin-

HO# AJMHB! BOJIHBI NMO3BOJISIET YAYYIIHTH CO-
racoBaHHe C NHTAIOWLHM TPAKTOM Kak oce-
ciMmeTpaunbix PPAH  (nupaMuaadbHbix »
KoHKueckux ), Tak 1 PPAY c nosoporom ocu. .
Kpowme Toro, npenioxenHbiit B cTaTbe NOAXOS ,
MOXeT ObiTh HCMOAb30BAH H AJA yiyylie-
HHSl COTIACOBAHHS BOJIHOBOAHBIX TPAKTOB &H-
TEHH, B KOTODHIX YYACTKH MEXAY ABYMS He-
OLHOPOAHOCTSIMH HMEIOT NJIABHOE EPEMEHHOC ¢
CeueHHe.
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