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PaccMoTpeH moJisipu3allMOHHO-MOYJISILMOHHBI METOA OMpeAeeHUs yIjia TaHraxa JeTaTeJlbHOro
anrapara Mo M3Jy4eHHbIM TOPU30HTAILHO-TIOJSIPU30BAHHBIM CUTHAJIAaM paauoMasika. [lonsipuzanu-
OHHBII MOIYJISITOP BBITIOJTHEH B BUAE (dapameeBCKOT0 BpaliaTesis IMJIOCKOCTHU MOJSIPU3allNi TPUHSITBIX
CUTHAJIOB paaromasika 1 yctaHoBieH B CBY-TpakTe 60pTOBOII MpUEMHOI aHTeHHBI. YTOJ TaHTa)a
orpenensieTcs mo ¢a3e BTOPOl rTapMOHUKM YaCTOTHI BpallleHUs TUIOCKOCTHU TTOJISIPU3aIliU, COIepXKa-
IIEICs B CIIEKTPpe OTMOaroIeli BHIXOMHOTO CUTHAJIA TTprueMHnKa. OnrcaH MakeT 3KCIIepUMEHTaIbHOMN
YCTAaHOBKMU, peayiusylolieii 3ToT metoa. [IpuBeneHbl aKCriepuMeHTaIbHbIE PE3YIbTaThl U3MEPEHUS yIia
TaHraxa JIeTaTeJIbHOTO anrapara 1 MoJjiydyeHbl OU€HKU TOYHOCTH U3MEPEHUIA.
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1. BBEAEHUE

B cymiecTByonuyx cucremMax HaBUraluuy Mo CUT-
Hanam paguomasika (PMC) Takue HaBUTAlIMOHHBIE
3JIEMEHTHI JIETaTEIbHOTO aIlllapara, Kak KpeH 1 TaH-
rax, He usmepsitores [1, 2]. TpagMLiMOHHO B mpak-
TUYECKOM HAaBUTALIUM IJISI UX U3MEPEHMUST UCIIOJIb-
3YIOTCS TOPOTOCTOSIINE OOPTOBbIE aBTOHOMHBIE
TUPOCKOMUUYECKHUE CUCTeMbl opueHTauuu [3],
B KOTOPBIX C TEYEHHEM BPEMEHU IIPOUCXOIUT ITOCTO-
JHHOE HaKOIUIEHWe OIMOOK m3mepeHuit [3, 4].
[lepcrieKTUBHBIM HaIIpaBJICHUEM COBEPIICHCTBO-
BaHMSI OOPTOBOTO HABUTALIMOHHOTO 00OPYI0BaHUS
SIBJISIETCSI pa3pabd0TKa KOMIUIEKCHBIX CUCTEM HaBU-
rauuu, oObeAMHSIONIMX B CBOEM COCTaBE KaK paauo-
TEXHUYECKME, TaK U HE PATUOTEXHUYECKIE CUCTEMBbI
OIIpeAe/ICHUSI OMHUX U TeX XK€ HaBUTAIIMOHHBIX 3JIe-
MeHTOB [4]. B paborax [5, 6] npeaiararorcst paauo-
TEXHUYECKNE METOIbl U3MEPEHUSI HABUTALIMOHHBIX
3JIEMEHTOB JieTaTeabHoro anmaparta (JIA). Paccmar-
pUBAIOTCS MOJSIPU3ALUOHHO-aAMIUIUTYAHBIN [5] 1
MOJSIPU3aLMOHHO-MOIYJISILMOHHBIN [6] MeTombl
M3MEpPEHUs yIlia KpeHa, OCHOBAaHHBIE Ha MCITOJIb30-
BaHUU TOPU30HTAIbHO-MOJISIPU30BAaHHBIX CUTHAJIOB
paavoMasika; He MCCIIeAYeTCsI BO3MOXHOCTh M3Me-

peHud yria taHraxa JIA. B pabote [7] npenioxeH
MOJISIPU3AIMOHHO-aMIUTUTYAHBI METOJ ONpeee-
HUS yria TaHraxa JIA ¢ MCoJib30BaHUEM BEKTOP-
HBIX CBOMCTB CUTHaJOB paguomasika. CyTb MeTona
3aKJIl04aeTcss B TOM, YTO paauoMasik M3 TOUYKHU C
M3BECTHBIMM KOOpAMHATAMU M3JIydyaeT FOPU30H-
TaJIbHO-TIOJISIPU30BaHHBIE CUTHAJIBI, BEKTOP HAIIpsI-
KEHHOCTH 2JIEKTPUYECKOTO TTOJISI KOTOPBIX JIEKUT
B FTOPU3OHTAJIbHOM TTocKocTu. Ha 6opTty JIA nipu-
€MHasl aHTeHHa OCYIIECTBIsIET OOKOBOI MO OTHO-
IIEHUIO K HalpaBJIEHUIO IBUXEHUS MpHUeM CUTHa-
JIOB pagroMasika B JIMHEHOM MOJISIPU3alIMOHHOM
6asuce (JITIB). Yron tanraxa JIA onpenensercs
MO OTHOIIEHUIO aMIUJIUTYA CHUH(a3HBIX JTUHEN-
HO-TIOJISIPU30BAHHBIX OPTOTOHATBHBIX COCTABJISIO-
IIMX TIPUHSITBIX CUTHAJIOB paJiuoMasika ¢ BbIXOJIOB
IUIeY JIMHEHHOIO IOJISIpU3allMOHHOTO pa3aeanuTesis
(JITTP), opreHTHUPOBAHHOTO IO YIJIOM T/4 K Bep-
TUKAJIbHOM U TTPOIOJILHOM CTPOUTENIBHBIM OCsiM JIA.
ITpenyoxxeHHBIN MONSAPU3ALUOHHBIA METOM OTpe-
neneHus TaHraxa JIA uMeeT oauH CyIleCTBEHHbIN
HelocTaTokK — 6optoBoe nmpueMHoe CBY-ob6opyno-
BaHUE SIBJIIETCS IByXKaHAJIbHBIM, YTO YBEJIUUYUBAET
ero radapuThl 1 MacCy M OTpaHUYMBACT IPaKTUUC-
CKO€ MCIIO0JIb30BaHUE METOA.
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B craTthe mpeasioxkeH MOJSIPU3aLIMOHHO-MOJY-
JISLMOHHBIN ogHOoKaHanbHBI CBY-MeTon omnpene-
JIEHUST yIia TaHraxa JIA 1mo u3jydeHHBIM TOPU30H-
TaJbHO-TIOJIIPU30BAHHBIM CUTHAJIaM paaloMasiKa.

2. OITMCAHUE METOIA

Pa3zpaboTka mossipu3aliioOHHBIX METONOB OMpe-
NeJIEHUs HaBUTALlMOHHBIX 3JeMeHTOB JIA mpen-
yCMaTpUBaeT IIPeICTaBICHNE U3TydaeMbIX U IIPH-
HUMaeMbIX BEKTOPHBIX CUTHAJIOB B OIIpEdeICHHBIX
MOJSIPU3ALMOHHBIX 0a3Kcax U B HECKOJIbKUX CUCTE-
Max KoopauHat [5, 6]. Ilpu 3ToM BBIOODP OIOP-
Hoit cuctembl koopauHat (OCK), cBsI3aHHOI ¢
pamuoMasikoM, 1 COOCTBEHHOI CHCTeMbI KOOPIH-
Hat (CCK) JIA, cBSI3aHHOI1 ¢ €ro CTPOUTENbHBIMU
OCSIMM, a TaKKe BbIOOp TUIA MOJSIPU3ALMOHHOTO
MOAyJIsITOpa ornpenensieTcss (GU3nYecKuM CMbICIOM
pelaeMon 3amauu.

CyIIHOCTh paccMaTpUBAEeMOTO METOa OIlpee-
JieHus yria TaHraxa JIA 3akiouaeTcsl B CJIeAYIOLIEM.

I[TomecTuM pammomasiKk B Hayallo JeKapTOBOIi
CUCTEMBbl KOOpAMHAT (B Hayajlo HEIOABUXHON
OCK), ocu OXu OZKOoTOopoi¥i JiexkaT B TOPU30HTATb-
Holt mockoctu XOZ, a ocbk OY nieprieHOUKYyJIsipHa
aToi1 TmockocTtu (puc. 1a). ITycTs paguomasik U3my-
yaeT B HampaBjieHUu ocu OZ CUTHaI B BUIE ILIO-
CKOIl MOHOXpPOMAaTUYECKOM BOJIHBI TOPU30OHTAJIBHOM
noaspuzauuu. I[IpeactaBum n3nydyaeMylo BOJHY B
JITTIB, opThl KOTOPOTO COBIAAAIOT C TMOJIOXUTEIIb-
HBIMU HampaBiaeHusiMu oceit OX u OY, kak mnpo-
eKII1I0 BeKTopa 3jekTpuyeckoro mojsg E Ha mio-

T'VJIBKO u mp.

ckocTh XOY, nepneHAuKyIsIpHYI0 HaIlpaBJIeHUIO
pacnpoctpaHeHus BoaHbl OZ. Torga rpadguyeckoe
MpeacTaBlIeHNe TOPU30HTAILHO MOJISIPU30BaHHOM
BOJIHBI €cTh BeKTop E, coBmamarmomuii ¢ IOJIOXM-
TeJbHBIM HallpaBlieHHueM ocu OX, HaxOmsIIuiics B
ropusoHTajbHON miockocTu XOZ (puc. 1a). Ilpen-
CTaBUM TOPU30HTAILHO MOJIIPU30BAHHYIO BOJIHY B
JITTB (omyckast BpeMeHHYIO 3aBUCUMOCTb) BEKTO-
powm JIxxoHca B Buze [8]

1
E=
0

ITpennonoxum, uyro JIA nBuXKeTcs B HampaB-
JIEHWUU, TIePIIeHANKYJISIPHOM HalpaBIeHUIO U3JTy-
yenust OZ. Ha 6opty JIA nipuemHasi aHTeHHa, OCb
CUMMETPMU ArarpaMMbl HaIllpaBJIE€HHOCTU KOTOPOIi
nepreHauKyJsipHa HalpaBleHUIO ABUXeHus JIA,
OCYILECTBISIET OOKOBOI IMPUEM CUTHAJIOB pagruoMa-
gka (1) B JITIB.

Onpenenum CCK, cBsg3aHHYI0 ¢ KopriycoM JIA,
KaK TOJABUXXHYIO AEKapTOBYIO CUCTEMY KOOPAU-
Hat X.0'Y., oOpa3zoBaHHYIO0 nponojbHOoi O'X, u
BeptukaiabHoii O'Y,. cTpoutenbHbIMU ocsiMu JIA.
Ee nauamo momectum B TOouky O', COBHAAIOIIYIO
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Puc. 1. [TosicHeHue omnpeneneHus ymia Tanraxa g JIA.
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¢ ueHtpom Mmacc JIA. Ocp O'Z OyaeM cUuTaTh
HamnpaBJIEeHHOM MO HampaBjeHUIo u3ayyeHuss OZ.
Hanpasnenue oceit O'X, u O'Y, B uiockoctu XOY
OCK cBsixeM ¢ yroM Tanraxa JIA §. Oce O'Y. nipu
OTCYTCTBUM TaHTaxa IIPMMEM HallpaBJIeHHOI Bep-
TUKaJIbHO BBepX M coBraaawuieit ¢ ocbio OY. Ochb
O'X. npononbHa n cosnanaer ¢ ocbio OX OCK.
OueBungHO, Korma TaHrax JIA oTCyTCTBYeT, HarpaB-
JIEHU TPOIOJIbHOM ocu O' X M BEKTOPA HAIPSIKEH -
HOCTH 3JIEKTprUuYecKoro mosst usnydeHus: E cosma-
naroT (cM. puc. 10).

B cinyuae mosiBaenus TaHraxa JIA nmponosbHas
ocb O'X, OyneT NMOBEpPHYTa B Ty WIU APYIYIO CTO-
poHy B miockoctu XOY. Yron mexny BektopoM E
U HanpasJeHUEM NMPOAOJIbHON ocu O'X, COCTaBUT
BEJIWYMHY, paBHYIO YINIy TaHTaxa &, 4TO U OIIpe-
neseT GU3NIEeCKylo OCHOBY ero uaMmepeHust. Ilpu
3TOM €CJIU MponosibHadg och O'X, HAXOAUTCA HUXKE
TOPU30HTAJIbHON TJI0cKOCTU XOZ, TO TaHTaX OTPU-
narteneH (—&) (puc. 1B), a eciu BBIIIE, TO TaHTaX
nonoxuteneH (+&) (puc. 1r) [4].

IIpenmonoxnm, uto B CBY-TpakT mpueMHO
AHTEHHBI OOPTOBOI0 OJHOKAHAJBHOTO PaguOIpU-
emHoro CBY-ycTpoiicTBa yCTaHOBJIEH IOJSpU-
3allMOHHBIN MOAYJATOP B BUIe (hapaaeeBCKOIO
BpauaTenas rjaockoctu mnojaspuzauuu (DOBIIIT)
MpUHUMAaeMbIX CUTHAJIOB panuoMaska. s onuca-
HUSI B3aMMOIEHCTBUS TOPU30HTAIBLHO ITOJISIPU30-
BaHHbBIX CUTrHaI0B pagromasika ¢ CBU-anemeHTamu
OOPTOBOI TMPUEMHONM aHTEHHBI BOCMOJb3yeMCS
(opmamusMoM BekTOpoB M MaTpull IxxoHca [8].
Torna Bekrop JIxoHca Ha Bbixone @BIIIT Ha 6opty
JIA, nmeroniero TaHrax *&, MOXHO HAWTH C TIOMO-
1IbIO TTpeoOpa3oBaHuii Buaa [9]

Bu =C[MI[R(a)J[R(E)E @
rme E — BekTop /Ixxonca (1) n3mygaeMoit TOpu30H-
TaJIbHO MOJIIPU30BAHHOI BOIHEI [6],

cos§ *sing

[R(£2)]= -

Fsin§ cos§

ornepaTtop MOBOpPOTAa Ha YyroJl TaHraxa =*g&; +§ —
MOJIOXUTENbHbIN Yros TaHTaxa JIA, Korga mpoaoJib-
Hast ocb O'X. JIA HaxoauTcs BbIlle TOPU3OHTAIb-
Holi umockocT XOZ [4], —E — oTpuLIaTeIbHBII yTOI
taHraxa JIA, korna npononbHas ocs O' X JIA Haxo-
JUTCS HUXKE TOPU30HTANIbHOI TTockocTu XOZ [4],
[R(oc)]: CO.SOL sin o B
—sina  cosa

omntepatop ®BIIII Ha yrom o = Q7 (€2 — yacToTa Bpa-
meHwus) [10],
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oreparop noJjsgpusaropa [6] (mepexom ¢ Kpymnioro
BOJIHOBOZIa Ha IPSIMOYTOJIbHBII) ¢ TOPU3OHTAJIb-
HOIi COOCTBEHHOM IoJisipu3aliueii, CoBIIamalolei
¢ npopoipHoit ocklo O'X. JIA, C — nocrtositHHas
BEIMYMHA, YYUTHIBAIOIIAsI ITOTCHIIMAI TIepenaTynKa
paguoMasika, pacCcTosiHue oT nepenatuuka 1o JIA u
YYBCTBUTEJIbHOCTh IIPUEMHHUKA.

[Tponenas B hopmyie (2) HeOOXOAMMbIE MaTPUY-
HbIe TpeoOpa3oBaHMs, OIYIUM

EBbIX :C COS((?ié)

C yuetoM dopmyJbl (3) curHaa Ha BXOJe IpUeM-
HUKa KaK QYHKLMIO yIJIa OPUEHTALUU O, TIOCKO-

CTH MOJSIPU3ALIMHI MOXHO OTUCATh BHIPAKEHUEM
E, (a)=Ccos(aztt). 4)

AMIUIUTYIa CUTHaJa Ha BbIXOAE MPUEMHHUKA C
Jlorapu(pMUIECKONM aMIIJIMTYAHONM XapaKTepUCTU-
KOU U JIMHEUHBIM OETEKTOPOM paBHaA

A(a)=lgC+lg|cos(a+E)|. (5)

ITocne mpeoGpaszoBaHmii BeipaxkeHus (5) ¢ yue-
TOM TOIO, YTO YpOBEHb CUTHAja B Cjyyae Jiora-
pUPMHUIECKOTO TIPUEMHUKA OOBITHO M3MEPSIETCS B
neuubenax, npu o = Qf NoJIy4YruM
AQ1)[nb]=201gC+ 101g{0.5[1 + cos (282 ¢ = 2€)]}. (6)

CoortHolieHue (6) mO3BOJISIET PACCYUTATH 3aBU-
CUMOCTb aMIUIUTYIbI BBIXOAHOTO CUTHAaJIA JoTapud-
MWYECKOT0 MPUEMHHKA OT YIJIOBOTO ITOJIOKEHMS
IUIOCKOCTHU MOJIpU3aLMU O JJIST pa3InyHbIX 3Ha-
YeHUi yria TaHraxa &. Pesynbrarel pacuera npuBe-
nIeHbl Ha puc. 2. KpuBble /—3 COOTBETCTBYIOT 3HaUe-
HUSIM yIJ1a TaHTaxa £, paBHbIM 0, 15°, —15°.

Ha puc. 2 BugHO, 4TO aMIJINTyda CUTHaJa Ha
BBIXOJIE IPUEMHMKA MPOMOIYIUPOBaHA YIBOESHHOMI
YacTOTO BpallleHUsI TIJI0CKOCTHY MOJISIpU3aLiM ITpU-
HSTBIX CUTHAJIOB paaroMasika, IpuyeM aMILIUTYI -
Hast Moaynsiius curHaia nocturaeT 100% riyOuHbI.

IIpu 3TOM yron TaHraxa He BIUsSIeT Ha opMy
9TOU 3aBUCHMOCTU W Ha TJAYOMHY aMIUIMTYIHOM
MOJYJSIIIMM, a OTIPENesieT TOJIbKO €€ CIBUT Mo (haze
Ha yABOeHHBIN yroia TaHraxa JIA. [ToatoMmy B criek-
Tpe orubarleil BEHIXOAHOIO CUTHajia JIorapudMu-
YeCKOTO MPUEeMHHUKA IPUCYTCTBYET CIEKTpaIbHas
cocrapydoolasg Ha yactore 2Q2. Ee ammumiryny A,q
MOXHO HalTH ¢ TTIOMOIIIbIO TTpeoOpazoBaHust Oypbe
BUJA

3)
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Puc. 2. 3aBUCMMOCTM aMIUIMTYIbI BEIXOJHOI'O CUTHAJa

JjorapuMUUECKOro MpUEMHUKA OT yIyla OpUEeHTALUuU

TUTOCKOCTH TIOJIIPU3ALIMK O IIPUHSITBIX CUTHAJIOB TIPU

taHraxe &, paBHom: 0 — kpuBas I, 15° — kpuBas 2,
—15° — kpuBag 3.

Ay [1B]=—- fA(Qt)cos 20td (Qt),  (7)

a=

T. €. Ao = 8.69 1b (4,4 He 3aBUCUT OT yIla TaHTaxa
JA), daza @,y ¢ yuetom opmysl (6) cBsizaHa ¢
ymioMm TaHraxa £ JIA cooTHoIIeHreM

D,
&[pan]=+2, (3)
2
rae 3HakK “+” COOTBETCTBYET MOJIOXUTEIbHOMY YITy
TaHTaxa £, a 3HaK “—” — OTpMLATEILHOMY YTy TaH-
raxa &.
[P —BRCT = BRCI A PITAL ==

Hinpzsims punssonanmm

T'VJIBKO u mp.

®a3a @,, OTCUUTHIBAETCSI OTHOCUTEIBHO (ha3bl
OITOPHOTO CUTHAaJja, ONpeneasseMoii YIJIOBbIM T0JI0-
JK€HHEM IUIOCKOCTHU MOJISIpU3allii IPUHSITOTO CUT-
Hajia paIroMasika.

HeoOxommumo Takke OTMETUTh, YTO C YYETOM
dopmynsl (6) ammutyna A,, u dasa @,, Crek-
TpaJbHOI COCTaBJISIIONIEH Ha yacToTe 2(2 HE 3aBUCST
OT MOTeHIMaja TMepenaTyrMka, YyBCTBUTEIbHOCTHU
npueMHUuKa U pacctosiHus ot JIA no pamuomasika.
DHepreTuuecKre mapaMeTphbl OIPEaesIsSIOT IOCTO-
SIHHYIO COCTaBJISIOLIYIO CUTHAJIa Ha BBIXOIe OOpTO-
BOTO JIOTapU(hMUYECKOTO YCTPOMCTBA.

3. 9KCMMEPUMEHTAJIbHbI MAKET
NOJIAPUSALMOHHO-MOAYASAIMOHHON
PMC

st MpoBepKU pe3yJIbTaTOB TEOPETUYECKUX
HCCIeTOBaHUI U TOJYyYeHUsT SKCIEpUMEHTaTIbHbIX
OLIEHOK TOYHOCTH OIpeeIeHNS YIvla TaHTaxa & ObLI
CO3IaH MakKeT MOJISIPU3alNOHHO-MOIYISIIMOHHOM
PMC. ®dyHkumoHaiabHas cxemMa MakeTa IIpUBe-
JeHa Ha puc. 3. MakeT BKJItoyaa B ce0sl Ha3eMHbIit
pamoMasik, PacIlOJIOKEHHBIM B TOYKE C M3BECT-
HBbIMU KOOpAMHATaAMM, a TaK¥Ke OOPTOBOE MPUEMHOE
obopynoBaHUe, peaJTn30BaHHOE Ha 0a3e camMoJieT-
Hoit PJIC “I'po3a-26”, paboraloiiieii B maCCUBHOM
pexXuMe IIpreMa CUTHAJIOB pagroMasika.

HaszemHBbIll pagroMasiK BKJIoJaa B ceOs Iepe-
natyuk (ITPJl), mepBoe M BTOpoe Bpalllaloliuiecs

A

VI T T

Ay e
i
i «| Bt

i

i

H¥T L

B GipiE BPRic D oy Jisdiie

Puc. 3. dynkumoHa bHas cxeMa MakKeTa MoJIIpu3aliMoHHO-MonysistiinonHoit PMC s onpenenenus yoia tanraxka: [TPI1 —

nepenatyuk, BBC1 u BBC2 — nepBoe u BTopoe BOJHOBOAHbIE Bpallawoluiuecs cowieHeHus:, PIIA — pynopHas nepena-

romasa anteHHa, b3T1A — 6oproBas 3epKanbHas puemHas antenHa, @BIIIT — dapaneeBcKuii Bpamareib TIOCKOCTH

noaspusanuu, JID®IT — norapubmudeckuii mpueMHuk, 3" — 3amatommii reHepatop, BC —6710Kk crpobupoBanus, POC —

dopmupoBarenb ornopHoro curHaia, I1J] — nukossiii nerektop, O/ — dazoBwlii getekrop, [1P — nonocoBoit GUILTP,
NYT — unnukarop yria tanraxa JIA, AJl — amruTyaHbliii gerekrop, JITT — muHelHbIM monsipu3aTop.
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BosiHOBonHbIe cowieHeHus (BBCI1, BBC2) u
pynopHyo nepenawoinyio aHteHHy (PITA). TTPJI
MpEeaCTaBIIs)I OO0 CTaHIAPTHBINM BEICOKOYACTOT-
HBIN TeHepaTop curHaysoB Tuta 1'4-83, paborato-
Wi B UMIIYJIbCHOM pexxuMe. YacTora ciaemoBaHuUsS
nmnynbcoB F, pasHsautachk 400 I', a muTeapbHOCTD
UMIyJabCOB T, — 3.5 MKc. Bennmuuna Hecyiueit
4acToThl f, cocrasisuia 9370 MIi. MouiHocTh usiy-
yeHust P, papHsutace 10 mBt. BBC1 nossonsio
M3MEHSITh HallpaBJIeHNE U3IyYCHUS B TOPU3OHTAIb-
Holf miockoctu, a BBC2 — ycraHaBiuBaTh yroia
HakJOHA TMJIOCKOCTU TOJSIPpU3ALUKN WU3TydaeMbIX
CUTHAJIOB Yepe3 1° B BEepTUKAIbHOM MJIOCKOCTH JIJIsT
MMUTALUU U3MEHEHUs yIiia TaHTraxa JIA.

PIIA panmomasika mMmena ropu3oHTaJIbHYIO COO-
CTBEHHYIO MOJIIPU3ALNI0 ¢ 3PPEKTUBHON TIIO-
maaplo packpeiBa 80 cm?. BHewmHuil BUI MakeTa
Ha3eMHOTI0 pajromMasika IpencTaBiieH Ha puc. 4.

151 peain3aiyy MpeiIoXKeHHOTO oIS pyu3ali-
OHHO-MOIYJISILIMOHHOIO METOo/a ITaTHBII 00Jyya-
tesnb ¢ OBIII GopToBoOii 3epKaabHOM MPUEMHOMI
anteHHbl (B3ITA) PJIC “I'po3a-26" (puc. 5) pabo-
TaJl B peXX1Me HeIIPEPhIBHOTO BpallleHUS IJIOCKOCTH

Puc. 4. BHelHuit Bua MakeTa Ha3eMHOTO pagroMasika:
1 — BBCl1, 2—- BBC2, 3 — PIIA, 4 — I1P/] (I'4-83).
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Puc. 5. BHemHumit By mratHoro oosyyatenss b3ITA
¢ OBIIII: 1 — o6ay4yatens B3I1A, 2 — OBIIII.

noasIpu3anum ¢ yactoroit € = 20 I'11 MpUHSATBHIX CUT-
HaJIOB pagnoMasika.

B3ITA nMena mMpuHy nuarpaMMbl HarpaBiieH-
HocTH 3° M mpeAcTaBisia coboil mapadonnyeckoe
3epkayio guamerpoM 760 mMm. KoadpduuumeHT ycu-
JIEHUSI aHTeHHBI paBHsicd 25 n1b, a yyBcTBUTEND-
HOCTb JJorapudmuueckoro npuemHuka — 120 nb/Br.
BHemHuii Bug Maketa 00pTOBOro 00OpYyIOBaHUS
noJisipuzaunmoHHo-MoayasiunonHoin PMC npen-
CTaBJIEH Ha puc. 6.

HazeMHblIii panuoMasik u3ryyaj ropu30HTaJIbHO
JIMHEHO-TIOJISIPU30BaHHbIE 3J€KTPOMarHUTHbBIE
BOJHBL. HavanbHoe monoxeHue BEeKTOpa HaIps-
JKeHHOCTH 3JIeKTpruueckoro moist E m3mydaeMbix
BOJIH COBMAAaJo ¢ TOPU3OHTAILHOM TIJIOCKOCTHIO.
HanpasneHue u3ay4eHus B TOPU3OHTAIBLHOM ILIO-
CKOCTH yCTaHaBIMBaNIOCh ¢ momoiibsio BBCI.

Puc. 6. BHenHuii BUuI MakeTa 60pTOBOTO 000pYIOBAHMS
TOJISIPU3alIMOHHO- Moy IsiiinoHHoit PMC.
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IIpueM curHajioB Ha3eMHOI'O paguoMasika ocy-
mwectBasiacsa b3I1A, ¢ Bbixoga KOTOPOM cUTHa
noctynan Ha Bxog ®BIII1. YacTora BpaleHus 110~
cKocTH Tojisgpu3auuu (Q 3agaBajachk yactoroit 31
C Beixoma ®BIIII, mpeacrabistoniero co0oii mepe-
XOJl C BOJIHOBOZIA KPYIJIOTO CEYEHUST Ha BOJTHOBOM
MPSMOYTOJILHOTO CEYEHUSsT ¢ TOPU3OHTAJIbHOM cO0-
CTBEHHOU MOJISIpU3alMeil CUTHAJI TOCTYMNAJI HAa BXOJ
JITT. C Beixoma JIIT co cTOpOHBI MPSIMOYTOJBHOTO
BOJTHOBOAA CUTHAJ TTocTynai Ha Bxon JIDII.

B pesynbraTe BpallleHHMsI IUIOCKOCTH MOJISIpU3a-
nuu ¢ yactoToii 2 Ha Berxonae JIDIT popmuposanach
MOCJIENOBATEIbHOCTh UMITYJIbCOB, MOIYJIUPOBAaH-
HBIX MO aMIUIUTYAE YABOEHHOM 4acTOTOW Bpalle-
HUg iockocTu nossipusaunu 2. C Beixoga JIDI
curHan noctymnan Ha bC u manee nHa I1]1, rme ocy-
LIECTBJISIOCH 3allOMMHAHWE aMIUIMTYIbl CUTHAJIa
Ha MepHroI MTOBTOPESHMS MU3JTydaeMbIX MMITYJIbCOB.
B nmonocosoM ¢punbrpe 1D BrimesIach CIIeKTpaib-
Hasl coCTaBJIsIfoIasl Ha yacToTe 2$2, comepxkaliasics
B CIIeKTpe orubarolieii BoixonHoro curdaia JIPII.
Ee da3za @, usmepsnacs B O oTHOCUTENBHO (a3bl
OIIOPHOTO CHUIHaja cos 2Qf, MOCTyImalllero u3
®OC. B Al uaMepsiiach aMIUTUTYdA CITEKTPaJIbHOM
cocraBiswoleil 4,,, a 3HaYEHUE yIIa TaHraxa g,
OIpeaesIeHHOro 1o (ha3e CreKTpaabHOI COCTaBIISIIO-
LEH @,q, BBIBOIUJIOCH HA MHAMKATOP yIJla TAHTaXa.

4. PE3YJIBTATbBI DKCITEPUMEHTA

st mpoBepKr pabOTOCIIOCOOHOCTH MPEIIOKEH-
HOI'0 MeToIa M3MEpPEHUs yIja TaHraxa 3KCIepH-
MEHT IIPOBOIWJICS HA HA3€MHOM HAKJIOHHOM Tpacce
npotskeHHoCThIo 1300 M. MakeT pagmomMasika pac-
roJjiarajicst Ha 3eMHO MoBepxHOCTU. MakeT 60pTo-
BOTO ITPUEMHOTO O00PYIOBaHUS OB YCTAHOBJIEH Ha
BeicoTe 18 M. [IpuemHuas 6oproBast anteHHa B3ITA
ObLIa HaBeJIeHa Ha paguoMasik.

Mmurtanus nameHeHus yriaa taHraxa JIA ocy-
LIEeCTB/ISUIACh MyTeM IIOBOPOTA yIVIa OpUEHTALIUK
IUIOCKOCTHY TOJIIpU3aLMK U3TydaeMbIX CUTHAIOB.
Yroj opMeHTallMU TJIOCKOCTH TOJIIpU3alvuy 3a1a-
Bajics BBC2 ¢ marom 1° B nipenenax +15° oTHocu-
TEJIbHO MCXOMHOTO IOJI0XEHHS, COOTBETCTBYIOIIETO
TOPU30HTAJbHON OPUEHTALIMU TIJIOCKOCTHU IIOJISIPH-
3anun. ['opru3oHTaIbHOE MOJIOKEHIE BEKTOPA 3JICK-
TpUUYecKoro nosist E n3mygaeMbIX CUTHAJIOB COOTBET-
CTBOBAJIO HYJIEBOMY 3HAYEHUIO yIJla TAHTaXa.

N3smepenue dasbl @,o NPOBOAUIOCH IJISI KaX-
JIOTO YIJIOBOTO IMOJIOKEHMUS MIOCKOCTU IOJIsIpU3a-
LI U37TydaeMbIX CUTHAJOB B TEUCHME TPUILIATH -
CEeKYHIHOI'O MHTEpBaja BpeMEeHHU C ITOCICAYIOLIINM

IMPUBOPHI U TEXHUKA DKCITEPUMEHTA

T'VJIBKO u mp.

ycpenHeHueM. [1pu aToM (hMKCUpoBaIuCh CpeTHU
YPOBEHb MPUHSTHIX CUTHAJIOB U aMIUIUTYAa CIeK-
TPaJIbHOW COCTaBJISIOILEH Ay(.

PesynbraThl usMepeHuit ¢,, Npu U3MEHEHUU
yIJla TaHraxa InpuBeneHbl Ha puc. 7 (KpuBas 2).
Ha sToM ke pucyHKe TipeAcTaBieHa TeopeTuyecKast
3aBUCUMOCTbH (KpuBas /), ToJydeHHast B COOTBET-
CcTBUM C BhIpaxeHueMm (8). CpenHekBaapaTUUeCKoe
OTKJIOHEHWE U3MEPEHHOrO YyIvia TaHTaxa OT 3a/laH-
HOTO cocTaBuio o, =0.92°.
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Puc. 7. 3aBucumoctu dasbl @, OT yIia TaHraxa &:
1 — Teopusi, 2 — 3KCIIEPUMEHT.

5. 3AKJIFOYEHHUE

1. TIpensoxeH U onmpoOOBaH TMOJASIPU3ALIMOH-
HO-MOAY/ISIIMOHHBIN METOI M3MEPEHMUS yIjla TaH-
raxxa JIA mo ropu30OHTaAbHO-TIOJSIPU30BAHHBIM
CHTHaJaM Ha3eMHOTO paIroMasika.

2. TeopeTnuecku mMccaenoBaHa U 3KCIIEPUMEH-
TaJbHO MOATBEPKAcHA CBA3b (Da3bl CIEKTPATbHOMN
cocTaBJisiollelt Ha yacTtoTe 2(), comepKalleics B
CIIEKTpe Ornbaroleil MPUHITHIX CUTHAJIOB, C YIJIOM
TaHTaXxa JJIsI MCCIENYeMOTro MOJsSpu3allMOHHOTO
monyngaropa B Buge @BIIII.

3. C moMoIIbI0 CO3JAaHHOTO MaKeTa ITOJIsIpr3a-
LHUOHHO-MoayAssuMoHHON PMC nonydeHbl 3KcIie-
pUMEHTaIbHbIE OLIEHKU TOYHOCTH U3MEPEHMS yIiia
TaHraxa.

4. MeTton MOXeT HaiiTW MpUMEHEHUE B CUCTE-
Max opueHTauum JIA mpu 3axome Ha IOCAIKY,

Ne | 2025



METO/J OITPEAEJEHUA YITIA TAHT'AXKA JIETATEJIbHOT'O ATTITAPATA

a COBMECTHOE €r0 MCIIOJIb30BAHUE C MHEPLIMATb-
HBIMM CPEICTBAMMU HaBUTALlUW ITO3BOJIUT TOBbI-
CUTb JOCTOBEPHOCTD I10JIy4a€MOM HABUTALIMOHHOM
nHOOPMAIINH.
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