Tema Nel. TeopeTnueckne OCHOBBI MOCTPOEHHUS CUCTEM BOOPYKEHHUS 3E€HUTHBIX
PAKETHBIX BOUCK
3ansatue Ne 6. Ilpunnunel noctpoeHuss PJIC, wucnonp3yemMbplxX B CUCTEMAX
BoOpyxeHust 3PB
VY4eOHbIe BONPOCHI
1. 3apmaum, pemaemsie PJIC B cucremax Boopysxenus 3PB.
2.  CrpykrypHasa cxema PJIC ¢ kBa3uHenpepbIBHBIM 30HAUPYIOLIUM CUTHAJIOM.
3. OcoOeHHOCTH TOCTPOCHUS AHTEHHBIX CHCTEM, HCIOJb3YEMbIX B CHUCTEMax
BoopyxeHus 3PB.
1. 3BAJAYN, PEITAEMBIE PJIC B CUCTEMAX BOOPYXXEHU A 3PB
COBOKYITHOCTh CBEJICHHI O HAJWYUMU U KOJIMYECTBE LEJIEH B OTAECIBHBIX
AIIEeMEHTaX TMPOCTpPaHCTBA, 00 MX KOOpJMHATAX, NapaMmeTpax JBHKEHUS U
XapaKTEePUCTUKAX HA3BIBAIOT pajuoioKalinoHHoi nadopmanueit (PJIN).
TexHuueckumu CpelCcTBaMHU MOJIy4YEHUS PJIN SIBIIAIOTCS
paauonokanuonnsie craniuu (PJIC), xoTopble, Kak MpaBuiio, OOBEAUHEHBI CO
CpEeACTBaMU Mepeaayu JaHHBIX U YIIPABICHUs B PAAUOI0KALUOHHBIE CUCTEMBI.
Kaxnas PJIC conmepkuT OO0JbIIOE YHUCIO B3aMMOCBA3aHHBIX YCTPOMCTB,

KOTOpbIE MOKHO paccMoTpeTh Ha npumepe tunosoit PJIC (puc. 1).

Papuo-
TIEPEFRIOILEE <:
INepepatogas ‘J— YCTPORCTED
AHTEHHA
I premHas
AHTEHHA —L.Pa;monpnermoe .| Hemxatopeoe
YCTPOHCIED | yerpoicreo

[ Y

)

Y

Annapatypa YerpoficTED
YTIpaBTIE KA <:> YIPaRIeHHS | <::

My oM CHEXPOHH2AUHH

HeToyamkn T aHma
H B CII0OMOTATe L HOe
obopymoR amIe

Puc.1. Yupoiuennas crpykrypHas cxema tunoBor PJIC
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CocTtaB 1 Ha3Ha4YeHUE 3JIeMeHTOB TUoBOoW PJIC

Aumennan cucmema (AC) (B oOmieM ciydae BKIIOYAET NPUEMHYIO H
NepealoNlyl0 aHTeHHbl) U annapamypa npaeienus ayyom. llpegHa3HaueHbl IS
dbopMupOBaHUs TUAarpaMM HANpPaBICHHOCTH Ha Iepefady U MPUeM U YIpaBIICHUS
UX TMOJIOKEHUEM B mpocTpaHcTBe. Kak mpaBuiio, K aHTEHHOW CHUCTEME OTHOCST
BOJTHOBOJHBIEC TPAKThI MEX Ty AC MPUEMHUKOM U TTePEIATINKOM.

Paouonepeoarowee  ycmpoiicmeo (PI1Y) MpeHaA3HAYCHO TUISt
dbopmupoBanus 3ouaupytouiero curnaia (3C) ¢ 3a1aHHBIM 3aKOHOM MOAYJISIUU.
B o6miem ciiyyae PITY mokeT ucnonb30BaThes HE TOJIbKO 115 hopmupoBanus 3C,
HO M Uil TeHepalMd JPyTMX CUTHAJIOB, HaNpuUMep  HUMIYJIbCHBIX
MoCJIeIOBaTENBHOCTEN ISl epejaull KOMaH yIpaBieHUsl Ha OOPT paKeThl.

Paouonpuemnoe ycmpoticmeo (PllpY) mnpennazHadueHo Uil YCWICHHUS U
BBIJICJICHUS IPUHATHIX OT IIeJIeH (pakeT) CUTHAIOB Ha (hOHE MTOMEX, PEIICHHS 3a/1a4
aBTOMATUYECKOTO OOHApPYXXEHUSI U HU3MEPEHUs] KoopAauHaT oOBEeKTOB. B o0miem
ciaydae PJIC MOXET UMETh B CBOEM COCTaBE HECKOJIBKO MPUEMHBIX YCTPOMCTB, B
3aBUCHMOCTH OT Kpyra 3a/1ad peIIaeMbIX CTaHIUEH.

Hnouxamopnoe ycmpotvicmeo (HMY) npenHazHaueHO IS HArJsHOTO
otoOpaxkeHuss HHGOPMALIUK O BO3AYIITHOM OOCTAaHOBKE M COCTOSIHUM ammapaTypbl
PJIC. Cnenyet oOpaTuTh BHUMaHKE Ha TO, YTO B COCTaB MHIMKATOPHBIX YCTPOUCTB
BXOJUT OOJIBIIMHCTBO OPraHOB YINpaBJICHHUS JIOKATOpOM, TO ecTb WY
MIPECTAaBISAIOT coOoi paboune mecta onepatopos PJIC.

Yempoiicmeo ynpasnenuss u cunxponusayuu (YYuC) npenHazHadueHo st
ynpasieHus: pexxumamu pad6otsl PJIC, cuaxpoHu3amnuu paboThl BCEX €€ 2JIEMEHTOB
U CTPOUTCS, KaK MPABUIIO, C MCIIOJIb30BAHUEM BBIYUCIUTEIBHON TeXHUKHU. Y YUC
BKJIIOYAeT B ce0si TreHepaTophl OMOPHBIX CHUTHAIOB (KaK HMIMYJIbCHBIX TaK U
rapMOHMYECKUX), CHEIUaIU3UpOBaHHbIE BbluMcAuUTeIn U OBM  obmiero
Ha3HaueHus. VIMEHHO BBIUMCIUTENBbHBIE cpelncTBa Y YUC HCHONB3YyHOTCA s
pelIeHusT 3ajlay CIeNsIIero H3MEpeHUsi KOOpJIMHAT OOBEKTOB, pacuera HuX

TPAeKTOPHUM, ITyCKa U HAaBEJICHUS PaKeET.
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Hcmounuku numanus u ecnomoeamenvHoe o0bopyoosanue (Ha puc.l He
nmoka3aHel)  oOecreynBalOT  (GOPMHUPOBaHHE  HEOOXOJUMBIX  MHUTAIOIIUX
HanpspkeHu# st anmapatypbl PJIC, BEHTWIALMIO W OXJIAXKICHUE ammapaTyphl,
OCBeIlleHNE pabOYMX MECT, CBSI3b.

OcHoBHBIE TakTHUECKHE XapakTepuctuku PJIC:

30Ha 6uoumocmu — OOJACTh TIPOCTPAHCTBA, B Tpelaesax KOTOpOu
oOHapyxeHue (M3MEpEeHHE KOOPAMHAT) IIeJIeM OCYIIECTBISIETCS C 3aJlaHHBIMU
nokazatensimu kadectsa (D u F);

onpedensiemvie KOOpOUHamvl W TapaMeTpbl ABMKCHHUSA LEIe — K HHUM
OTHOCSITCS a3MMYT, YIOJl MeCTa, JallbHOCTh, pajuaibHasi CKOPOCTh, BO3MOKHOCTH
0 aHAJIU3y TPACKTOPHH U T.1.;

paspewlarouas CnocOOHOCHb — XapaKTepU3yeT BO3MOKHOCTH OOHAPYKCHHUSI
Y U3MEPEHHUS KOOPAWHAT (MTapaMeTPOB JABUKCHUS ) OJTHOM U3 IeieH B MPUCYTCTBUU
ApYyTuX, pa3pemaronias CIoCOOHOCTh pacCMaTpHUBaeTCs IO KaXIOH w3
OTIpeIeTsIEMbIX KOOPANHAT, U €CJIH IIeJIN Pa3pemIaloTcsl XOTs ObI 0 OJHOH U3 HUX,
TO OHHM CUUTAIOTCS HAOIIOJaeMBIMU Pa3IeIbHO;

MOYHOCMb  U3MEPeHUs KoOpouHam — OIpelNeseTcsl BO3MOXKHOCTIMHU
U3MEPHUTENST ¥ MOXKET HEe COBINAAaTh CO 3HAYCHHEM pa3pelaroiieil crmocoOHOCTH
M0 COOTBETCTBYIOIICH KOOPIUHATE;

nomexosawuwenHocms — cnocobnocts PJIC »ddexktrBHO paboTath
(BBITIONTHATH OOEBYIO 3a/1ady) B YCIOBHUSIX BEICHHUS MPOTUBHUKOM PaIUOPa3BEIKH
Y TIOCTAaHOBKH TIOMEX, COOTBETCTBEHHO CKPBITHOCTh M IIOMEX0YCTONYHBOCTb;

HaoedxcHocms — crnocoOHocTh PJIC HOpManbHO (YHKIMOHHPOBATH B
3aJJaHHBIX YCIOBUSAX IKCILTyaTaIlHH.

OcHoBHbIe TexHIYecKHne xapakrepucTuku PJIC:

pabouas OnuHa 80HbL A WU Hecywjas yacmoma fp u3ny4aeMblX CUTHAJIOB,

3aKOH MOOYAyuY 30HIUPYIONIETO CUTHAA,;

MOWHOCb U3YUAEMBIX CUSHATIOS;

yygecmeumenvrocms PlIpV;
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OCHOBHBIE MapaMeTpbl AHTEHHBIX YCTPOUCTB ((popMa U MIMpPUHA TUATPAMMBI
HaIpaBJICHHOCTH, KOA(PUIIMEHT YCUICHUS aHTCHHBI U JIP.);

cnoco6vl 0630pa MPOCTPAHCTBRA;

macca u eabapumwt PJIC;

MOWHOCMb, nompebisieMas om UCMOYHUKOE TIUTAHUS.

[TockonbKy TEXHMYECKHE M TAaKTUYECKHUE XapaKTEPUCTHUKU TECHO CBSI3aHbI
MEXIy COOOM, YaCTO TOBOPSAT O TAKTUKO-TEXHUUECKUX XapakTepuctukax — TTX.

PaccMOTprM  yNpOIIEHHYIO CTPYKTYPY PaAHOJOKAIMOHHOM CHCTEMBI,

Bxosmiei B coctaB 3PC (puc. 2, 3).

PNC PNC
oBHapyKeHnn ObHapyKeHus
(Ha cpeaHuUxX U (Ha manbIx
6onbWKX BbICOTAX) BblcoTax)
1
A g A
1
k 4
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ynpagneHua - ynpasneHua ] KOMMAEeKCbl
cTpensboin
1 1

Puc. 2. YopoiieHHas CTpyKTypa paguoI0oKallMOHHON CUCTEMBI, BXOJAIICH B
coctaB 3PC

)

a) Mo a3UMYTy 0) mo yriy mecra

Puc. 3. Bzaumnas opuentanus 30H BuauMoct PJIC Ha MecTHOCTH.
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PJIC obnapysicenuss (na cpedHux u O0rbuwuUx 8vicomax) CTPOSITCA Ha 0Oase
UMITYJBCHBIX ~ JIOKQTOPOB M  TpeAHa3Ha4yeHbl JJii 0030pa  BO3AYIIHOTO
MIPOCTPAHCTBA, ONPEICIICHUS C(HepUUECKUX KOOPAUHAT IiejieH (a3uMyT, yroJl MecTa
U JAJIBHOCTh) U MX TOCYJAPCTBEHHOW MPUHAJJICKHOCTH. 30HA BUAUMOCTH TaKUX
cranuuii (puc. 3. a, 6), 10JDKHA 00ecreunBaTh BO3MOKHOCTh OIEHKH BO3IYITHOMN
oOcraHoBku B 30He jeiictBus Bcerl 3PC, mosToMy HX HalbHOCTH JEHUCTBUS
MakcuMasibHa (300 u Gosiee KUIOMETPOB), a MO 0030p a3UMYTYy OpPraHU3yeTCs
KPYTOBOW. KonuuectBo o0oaHOBpEeMEHHO o0OpadaThIBa€MbIX II€JIEd MOXKET
JOCTUTaTh COTeH. Heo0X0IMMO OTMETHUTh, YTO Ha MaJIbIX BBICOTaX BO3MOXKHOCTHU
Mo OOHapyXEHHUIO IIeJIe OTrpaHUYEeHBbl JaJbHOCTHIO TMPAMON  BUIUMOCTHU
(HECKOJIBKO JIECATKOB KMJIOMETPOB). KoopAMHATHI U MapaMeTphl ABUKEHUS 1ETIeH,
n3mepennbie PJIC oOHapyXeHUs, CIy>KaT HCXOAHBIMU JAHHBIMU JJISl PEIICHUS
MyHKTOM YIIpaBJICHHWs 3ajad pacrpeaenceHus nenei mexnay PJIC ynpasneHus
CTpesIbOOH 1 BBIJJAYU UM LIeJIeyKa3aHuUs.

PJIC obunapysicenus (Ha manvix vicomax) CTpOsTCS Ha 0a3e HEMPEPHIBHBIX
JIOTUIEPOBCKUX JIOKATOPOB M TPEJAHA3HAUCHBI JJI1 KPYroBOro 0030pa BO3IYIIHOTO
MPOCTPAHCTBA HA MaJbIX M TMpPEJeIbHO MaJIbIX BBICOTaX, KaK IPAaBUIIO, MEHEE
onHoro kujomerpa (puc. 3. a, 0), U3MepeHUs KOOPAMUHAT Iieiei (a3umMyT u
paguanbHas CKOPOCTh) M BBIYHMCICHUS KOOPJAWHATHI JadbHOCTH. 30Ha 0030pa
TaKUX CTaHIUH ONpeeNsieTcs NATbHOCTHIO MPSIMON BUIUMOCTH M HE MPEBBIIIACT
BennuuHbl 30-50 xumomeTpoB Ha BbicoTe 50 MetpoB (Ha BbIcOTe 1000 MeTpoB
6osmee 100 km). OHmM pa3memiarTcs B HemocpenacTBeHHou Omuzoctu oT PJIC
yIpaBJeHUsl CTPeIb0oN U ol0ecrneunBar0T 0OHAPYKEHUE U U3MEPEHUE KOOPAUHAT
1eJei, OSBIISIONIUXCS U3-3a JJMHUU TOPHU30HTA.

PJIC ynpasnenus cmpenvbou cTpostcs Ha 06a3e I0IIEPOBCKHUX JIOKATOPOB C
KkBasuHenpepblBHBIM 3C UM TIpeaHa3HadyeHbl IS TOMCKa IIejedl 10 JaHHBIM
1eJeyKa3aHus WM aBTOHOMHOTO IMOUCKA, TOYHOTO U3MEPEHHSI UX KOOpIUHAT (1Be
YIJIOBBIX KOOPJWHATHI, MAJIBHOCTh M pajJualibHas CKOPOCTh), OMNpeAcIeHUs
TrOCYJapCTBEHHOM MPUHAJICKHOCTH, 3aXBaTa Ha COMNPOBOXKIACHUE U TOYHOTO

HU3MCPCHHUA TPEX KOOPAHMHAT PAKCT (IIBC YIJIOBBIX KOOPAWHATHI, ):[aJIBHOCTB),
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opranuzauuud JuHuM paguocBsizu PJIC - pakera (mig mnepegaud KOMaH[
yIpaBiieHUs Ha pakeTy W MpueMa oT Hee OOopToBOM MH(pOpMAaIMM) U MOACBETa
uenau Juisi paboThl MeJeHraTopa pakeTbl M paauoB3pbiBaTensa. l3MepeHHble
3HAYEHUS KOOPJAUHAT OOBEKTOB CIIY’KAT UCXOAHBIMH JAHHBIMU ISl pELICHUS 3a/1a4
MyCKa M HaBEJICHUs pakeT Ha LeNu. 30Ha BUAMMOCTH COBPEMEHHBIX CTPEIBOOBBIX
PJIC no yrioBsIM KOOpAMHATaM OTrpaHHUYEHa pa3MepaMu pabouero cexkropa (puc. 3
a), B IpeAenax KOTOpOro oOecleuynBaeTss BBICOKMA TeMIl OOHOBIICHHS
uHpopmauu 006 o0bekTax (mepuoJ oOpallleHHs K KaXIOMy U3 OOBEKTOB

COCTABJIACT O0JIN CCKYHI[).

2. CTPYKTYPHAA CXEMA PJIC C KBA3SUHEIIPEPBIBHBIM
3OHAUPYIOIIMM CUT'HAJIOM

PaccmarpuBaemass PJIC oTHOCHUTCS K CTaHIMSIM YHOpPaBICHUS CTPEIb00it
3€HUTHBIMU yIpaBiisieMbiMHU pakeTamu (3YP) u sBisieTcss MHOTO(]YHKITMOHATBHOM.

Ee ynpouieHHas CTpyKTypHas cxema IpUBEJIeHa Ha puc. 4.

Panno-
nepenaroiiee <
YCTPOUCTBO
[Tpuemo-
nepeaaromas
aHTeHHa
v
Papnonpuemuoe NunukaropHoe
y YCTPOUCTBO YCTPOWUCTBO
v
Anmnaparypa
yIpaBieHUs _
JIYy4OM U YerpoitcTBo
a3MMYTaJIbHBII <:> YIIpaBJICHUA U <—
HPUBOJL CUHXPOHU3AINU

Puc. 4. Ynpomennas crpykrypHas cxema PJIC ynpasnenust cTpeiabOoi.
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CocraB u xapakrepuctuka 35eMeHToB PJIC ¢ kBazunenpepbiBHBIM 3C

OcHoBHbIM 35ieMeHTOM AC SBISIETCS npuemo-nepeoarowjas anmeHHa Ha
6aze (aszupoBanHo anteHHou pemetrku (DAP) mpoxogHoro tumna. Bo3amMoxkHOCTH
MCIIOJIb30BaHUS OJTHOM aHTEHHBI HA TIPUEM U NIepeady 00ycIoBIeHa:

- npu pabore mo mensM npuMmeneHuemM 3C B BHJIE KOTEPEHTHOW MayKH
NpsIMOYTOJIbHBIX paguoumnyibcoB (KIITTPN);

- npu paboTe Mo pakeraM NPUMEHEHHEM HMITYJIbCHBIX KOJIOB B JMHUU
panuocssizu PJIC-pakera.

JluarpamMa HanpaBJIE€HHOCTHM AaHTEHHBI UI0JIbYaTasi, IIMPUHA €€ TJIABHOTO
JIENECTKa 3aBUCUT OT BBIOPAHHOIO pexuMa paboOThl U MOXKET COCTaBISAThH
BEJINYMHY MEHEE OJTHOTO rpaayca. /[namazoH AJIMH BOJIH - CAHTUMETPOBBIN.

PabGouee mnonoxenne AC — HakiIoHHOEe (T.e He BepTukaibHoe). DAP,
COBMECTHO C annapamypou YnpagieHus Jjay4om, OOeCleYMBaeT BO3MOMXHOCTh
AIEKTPOHHOTO NEPEMELIECHUS Jyda B BEPTUKAJIBHOW M HAKIOHHOW IJIOCKOCTSX,
OTHOCHUTEJIBHO HOPMAJIM IPOBEJCHHOM K AHTEHHOMY IMOJOTHY. MakcumanabHOE
OTKJIOHEHHE J1y4ya B 00€HX MIIOCKOCTIX OTPAHUYEHO pa3MepaMu paboyero CeKTopa.
Bpems nepeHoca tyya cOCTaBIsI€T COTHA MUKPOCEKYH.

Jlisi U3MEHEHHUs MOJIOKEHUs padoyero CeKTopa MPUMEHEH a3uMYTallbHbIN
NpUBOJ, OOECHeUYMBAIONIUN MEXaHUYECKUH pa3BOPOT AHTEHHOW CHCTEMbl U
KOHTEWHEpA C MPUEMOIIEPENAIOIIEH armnapaTypomu.

Jlns onpeneneHusi ToCy1apCTBEHHOM MPUHAIEKHOCTH 1enel B coctaB AC
BXoauT ®AP Ha3eMHOTO paJno3arpoCyUrKa.

JInst 3amuThl OT aKTUBHBIX MIyMOBBIX momex (AILLIIT), meicTByromux mo
6okoBbIM JenecTkaM JIH, MCHONB3yl0TCS TOMOJHUTEIbHBIE ClaOOHANpaBICHHBIE
KOMITIEHCAlIMOHHbIE aHTEHHBI, TAKXKe pean3oBaHHble Ha 0aze DAP.

PIIY cobGpaHo M0 MHOTOKAacKaJHOH cxeMe u obecrieunBaeT GOpMHUpPOBAHUE
pPa3TUYHBIX BUOB CUTHAJIOB B PA3IMUHBIX pexumax padotsl PJIC:

- Ipu TIoMcke U BuzupoBanuu uenu popmupyetcs KIITIPU — 3C;

- MpU 3axBaT€ M BU3UPOBAHUU paAKEThbl (POpMUpPYETCs Mayka 3ampOCHBIX

HMITYJIbCOB;
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- IpU Tepeade KOMaHJ YHpaBlIeHHs Ha OOpPT pakeTsl (HOpMHUPYETCS UX
HMMITYJIbCHBIN KOJI;

- TpU TOJACBETe UEeAM Uil paboThl OOpPTOBOM ammapaTypbl pPaKeThl
(meneHraTopa Wi paguoB3pbIBaTENs) POPMUPYIOTCS OAMHOYHBIE PATUOUMITYIIbCHI
OOJIBIION JUTUTEILHOCTH.

s obGecniedenust TpeOyemMoil adbHOCTH OOHApY>KEHUS U BO3MOKHOCTHU
«CUII0BOM OOPBHOBI» C MOCTAHOBLUIMKAMH aKTUBHBIX MIOMEX MEpeAaTyuK GOpMUPYET
CUTHAJbl C BBICOKOW DJHEPIrHEl, HWMMYJbCHAS MOIIHOCTh MOXET COCTaBIAThH
NECATKU KWJIOBATT, CPEHSAS - €IMHULBI KAJIOBATT.

st oGecrieyenust TpeOyeMoil TOUHOCTH U3MEPEHUs paguaibHOW CKOPOCTH
ueneit B PIIY obecneunBaeTcsi BbIcOKast CTaOMIBHOCTh 4acTOThl 3C, KpOME TOTO
CUTHaJl C BO30yAMTENd TepeaaTdyuka HCIONb3yeTCsl B MPUEMHUKE B KauecTBe
rETEPOAUHHOIO, JJIs1 KOMIICHCALUA OCTATOYHBIX YXOJ0B YaCTOTHI.

B nensix nmoBbllIeHHs] CKPBITHOCTU paboThl U momexoycroiuuBoctu PJIC B
PITY npenycMoTpeHa BO3MOXKHOCTh OBICTPON CMEHBI HOMHHAaIA 4acToThl 3C.

PIlpY ~ MHOTOQYHKIIMOHAJIBbHOTO  JIOKaTopa  MpeACTaBIsieT  coOoi
COBOKYITHOCTb HECKOJIBKHX CIELMAIIM3UPOBAHHBIX TPUEMHHUKOB:

- U1 TapajuleIbHOro 0030pa MpPOCTPAHCTBA MO KOOPAMHATAM albHOCTh-
CKOpPOCTb IPHU IMOMUCKE LEJIEH HCIOJIb3YETC MHOIOKAHAJIBHBIM KOPPEISIUOHHO-
(GUIBTPOBON TPUEMHUK;

- JUIA U3MEpPEHMs KOOPAMHAT LEJeHd UCIIOIb3YEeTCS KOPPEISLUOHHO-
(GUIBTPOBON MPUEMHHK, PEATU3YIOMINN TUCKPUMUHATOPHI JI BCEX U3MEPSIEMBIX
KOOpAMHAT;

- JUIs 3axBaTa pakeT, HM3MEpPEeHUss MX KOOpJAMHAT, MpueMa OOpTOBOM
uHdopMmauu 1o JUHUU cBsA3u pakeTa-PJIC wucmonb3yeTcss MUPOKONOJIOCHBIN
MIPUEMHHK C HEKOT€PEHTHBIM HAKOIUIEHUEM CUTHAJIOB.

IlepecTpoiika 4acTOTBl BCEX NMPUEMHUKOB OCYIIECTBIISIETCS CUHXPOHHO C
M3MEHEHHEM Hecylei yactorsl 3C.

Hns 3amuter ot AUIIL, npeiicTtByrommx 1mo OokoBbiM Jenectkam JIH, B

BbICOKOYacTOTHOM 4actu PIIpY peanu3oBaH MHOroOKaHajabHBIM KBaIpaTypHBIU
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aBTOKOMIIeHcaTop nomex. B ciyuae Bo3geiictBust ALl mo riaBHOMY JEnecTKy
JIH, mpueMHHK, COBMECTHO C BBIYHUCIUTEIbHBIMU cpenctBamu Y YuC,
obOecrieyrBaeT OMpeae/ICHUE HAlpaBiICHUS HAa MOMEXOMOCTAHOBIIUK (OMpeaesieT
nejnexe TOCTAaHOBIIHMKA TIOMEXH).

Jlns 3ammtel oT maccuBHBIX moMeXx (I1I1) B cocTaB Bcex KaHAJIOB IIEIEBBIX
MIPUEMHHUKOB BKJIIOUEHBI YACTOTHO-BPEMEHHBIE CEJIEKTOPHI.

Bo Bcex mpueMHHMKaxX UCIOJB3YIOTCS IIEMA aBTOMATHYECKOW PETYIUPOBKH
yeunienus (APY) u daszer (APD):

- B U3MEPUTEIBHBIX MPUEMHUKAX ISl YCTpaHEHMs amnmapaTHbIX (T.€.
BHOCHUMBIX HEKOPPEKTHBIMU HACTPOMKAMH alllaparypbl) OMIMOOK B H3MEPEHUU
KOOpAWHAT;

- B O030pHOM TMpHUEeMHUKE (MCHOJb3yeTcs TOoNbko APY mo mymam) s
CTAOMIM3AIMKM YPOBHS JOKHBIX TPEBOT TIPU aBTOMATUYECKOM MPUHITHU PEIICHUS
0 HAJIMYUU W OTCYTCTBUH IICJIH.

HY obecneunBaeT HarisigHoe OTOOpakeHHWe HH(OpMAIMKM O BO3IYIIHOU
0o0CTaHOBKE, KOMaHJaX, MOCTYMAIOIIUX C IYHKTa YMpPaBJICHUS, U COCTOSHHUU
amnmapaTyphbl.

HNudopmariust o0 BO3AyIIHOM 00CTaHOBKE OTOOpakaeTcs:

- 10 JaHHBIM MyHKTa ynpabieHuss U PJIC oOHapyxkeHUs MalOBBICOTHBIX
1ejaeld Ha MHIUKATOpaxX KPYyroBoro o03opa B KOOPJAMHATAX a3UMYT-IaIbHOCTH U
a3MMYT-CKOPOCTh COOTBETCTBEHHO;

- mo pgaHHbIM coOcTtBeHHBIX PIIpY Ha pacTpoBbiX (TIPSIMOYTOIBHBIX
JIBYXKOOPJIMHATHBIX) HWHIWKATOpax B KOOpPJAWHATAaX JadbHOCTH-CKOPOCTh U
TATbHOCTh-YTOI.

Nudopmarus 0 COCTOSIHUU anmaparypsl oToOpaxaercs Ha
nHpOpMaIIMOHHBIX Tabi0 (MHEMOTa0JI0) M CBETOAMOJIHBIX HWHIWKATOpax Ha
nepeaHux maHensx OmokoB MY. Tam ke pa3MmelieHbl OpraHbl yIpaBJICHUs
arnmnaparypomu.

YVVuC ynpaBnser pexumamu pabotrsl MHOroyHkuumoHanibHoi PJIC,

CUHXPOHU3UPYCT BCC €€ IJJICMCHTBI U CTPOUTCA Ha base BBIYUCIIMTCIIBHOI'O
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koMmiiekca. YVYuC BrioyaeT B ceOsl reHepaTopbl OMOPHBIX CUTHANOB (Kak
UMITYJIbCHBIX, TaK M TapMOHHYECKHUX), CIEUHUATU3UPOBAHHbIE BBIYMCIUTEIN U
OBM o6miero HazHaYEHUS.

VYcTpoiicTBO ympaBieHUsT B peallbHOM MacluTade BpEeMEHH COOUpaeT
uH(pOpMaIHIO:

- 0 COCTOSIHUU U peXHMaXx paboThl BCEX 3JIE€MEHTOB anmapaTypsbl;

- 0 TIOJIO)KEHHUH BCEX OPraHOB YIPaBJICHUS HA pabOYMX MECTaX ONEePaToOpOB;

- 0 KOMaH1aX, MOCTYNAOIIUX C IIyHKTa YIIPABJICHUS.

Ha ocnoBe ananmuza coOpaHHOM wuHGpOpPMAIMM B COOTBETCTBUHU C
nporpamMmamu, xpassumumucs B namatu 9BM, YVYuC obecneunBaert:

- (opmupoBaHue M BbIJAYYy BO BCE AJIEMEHTHI ammapaTypbl LHQPOBBIX
KOMaH/ yIpaBleHusl peKuMaMu paboThl;

- (hopmupoBanue U Beiauy Ha Y mudpoBoit mHGOpMaLK O COCTOSTHUU U
BKJIFOUEHHBIX peXUMax paOOThI armapaTyphbl.

Borunciurensubie cpenctBa YYuC HUCHNONB3YIOTCS ISl PEUICHUs 3aaad
aBTOMATUYECKOIO COIPOBOXKICHMS LEJIEH, IIyCKa W HaBEACHUsS pPakeT U

I/IH(l)OpMaI_II/IOHHOI‘O oOMeHa ¢ ITYHKTOM YIIPaBJICHU.

3. OCOBEHHOCTH ITOCTPOEHNA AHTEHHBIX CUCTEM,
NCIIOJIB3YEMbIX B CUCTEMAX BOOPYKEHUA 3PB

AC c 2JIEKTPOHHBIM TIEPEMEIICHUEM Jydya Ha3bIBAKOTCS (Pa3upo8anHbiMu
aHmeHHviMU peuwlemkamu. PermerkaMu 1moTomMy, 4TO0 KOHCTPYKTUBHO YNnpasisiembvle
usnywamenu (YW) pacrnonaraioTcsi B BUJI€ PEHIETYATOM CTPYKTYphI, 00pa3ys
aHTEHHOE TIOJIOTHO, a (a3UpOBAHHBIMU TOTOMY, YTO HMMEETCS BO3MOXKHOCTh
yIpaBIsATh HavanbHOU (pa3oil curnana kaxaoro Y.

B o6memM ciydae aHTeHHOE TMOJOTHO TpPEACTaBiIseT cOoOOW Kapkac, B
KOTOPOM PAacCIIOJIOKEHbl AHTEHHBIE JJIEMEHTHl W JIMHUU CBSI3M, JJIS YIIPABJICHUS
kaxapiM YU. Bcero B coctaBe ®AP MoxkeT OBITh HECKOJIBKO TBHICIY TaKHX

HBquaTeHCﬁ. Onn HACHTUYHBI 110 CBOUM XApPAKTCPHUCTHUKAM, OIWHAKOBO
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OpPUEHTHUPOBAHbI B  MPOCTPAHCTBE W  paCHOJIAralOTCsl Ha  HEKOTOPOM
(UKCUPOBAaHHOM pPACCTOSTHUM JAPYr OT Jpyra, oOpa3ys CTPOKH U CTOJOIIbI
AHTEHHOU PEIIETKHU.
YU, B paccmarpuBaemoit PJIC, cocrout u3 ympaisiemMoro (GeppuroBoro
Gazospawamens (OB), AByX IUAIEKTPUUECKUX (CUTAUIOBBIX) H3JIydyarened u

CXeMblI yrpaBiieHus (puc. 5).

HAznyyamens Hznyyamens

&

rd N

@azoepawamens

A

IOOCD OH® J

cxema
ynpaeneHus

1 il

Puc. 5. CtpykTypa u3inydaroniero sinemMeHTa

N3menenne ¢dazoBoro casura OB npoucxoauT MO KOMaHaM,
GbOpMUPYEMBIM  CIICHUAJIBHBIM  BBIYUCIUTEIBHBIM YCTPOUCTBOM - YUDpOsbiMm
sviyucaumenem gazot (LIBD).

OHeprusi, HeoOXoauMmas s (GOpPMHUPOBAHUS 3O0HIUPYIOUIETO CHUTHAIA,
noaoautcss kK AP ¢ momolbio nepedarowezo obryuamens, Kak MPaBUIIO, 3TO
C1abOHANPABNIeHHbIU NUPAMUOATIbHBLI NepPeoaroujull pynop.

[Ipomiecc paborer AP Ha mepenayy MOXKHO NPEACTaBUTH CIEAYIOIIUM
o0Opazom.

CBUY curnan nepenatyuka u3iaydaercs MepelaioiuM o0aydyaTeseM B BUAC
chepuueckol 3JIEKTPOMArHUTHON BOJHBI B HAIPaBJIEHUH AHTEHHOT'O IOJOTHA
DAP.

[IB® paccuuTthiBaeT AJig 3aJaHHOTO YTJIOBOTO IMOJOXKEHUS Jyda Tpebyemoe
¢da3zoBoe pacrpeneneHrue Ha AHTEHHOM IOJIOTHE. DTO paclpeiesieHHe MOXKHO

npeaAcCTaBUTb CYMMOfI ABYX KOMIIOHCHTOB:
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- TIEpPBBIH KOMIIOHEHT HEOOXOAMM Il MpeoOpa3oBaHusl cepudecKon
ca0oHANpaBICHHONM TMaJallled BOJHBI B IUIOCKYIO Y3KOHAIPaBJICHHYIO,
OPUEHTUPOBAHHYIO 10 HOPMAJIM K AaHTEHHOMY TIOJIOTHY;
- BTOpPOM KOMIIOHEHT HEOOXOJAMM [JIi  HAKJIOHA  IOJYYEHHOTO
y3KOHAMPABJIECHHOTO Jy4ya B BHIOPAHHOM YTJIOBOM HaIlpaBJICHHH.
[Tpu npoxoxnenuu nojotHa AP chepuueckas BoiHa mpeodOpasyercs B
MJIOCKYIO, UMEIONIYI0 HEOOXOIUMBI HAKJIOH, YTO OPUEHTUPYET Jy4 BHIOpAaHHOM

HarpaBjieHuH (puc. 6).

Henctene 1 M 2 KOMMOHEHTOB (Pa30BOro pacnpeaeneHus

o<

V

Y
5
A

K

UuB®

Puc. 6. Ilpunuun padotst ®AP.

Ananornyto (¢a3upoBaHHAsI aHTEHHAsl peuieTKa padoTaeT W NpH MpUEME
OTP@XEHHOr0 OT uenu cur”Hana. IIpu »o>ToM majaromas IUIOCKas BOJHA
npeoOpazyeTcsi B C(EpPUUECKYIO, IOCKOJIbKY COCTOSHUE (pa3oBpamiarenci
OCTAJIOCh IPEKHUM.

[Ipuemublii ¥ mnepenaromuidi 00JlydaTenn BXOAST B cOCTaB 0Oioka
oOnyyateneil. Tak kak o0a OHU JOJDKHBI HaXOAMThCS B (POKyce aHTEHHBI, a B
OJITHOM TOUYKE PaCIOJIOKUTh 1B 00JydaTelsi HEBO3MOXKHO, TO JUIsl 00ECIIEUEHUs UX
IIPOCTPAHCTBEHHOI'O pa3HOCa W Pa3BA3KU MEXJIY NPUEMHBIMU MEPEAAOIIUM

TpaKTaMH UCIIOIb3YETCS noaapuszayuonnsii uremp (puc. 7).
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DAP nonsipusayUuoHHbIU

punbmp
]
L]
R, 8
N i3]
Y
NN 7]
nonspusamop \Q npuemHbIl
obnyyamens
F F =
iy
nepedarowul
pynop

Puc. 7. Ilpunuun aeficTBUS MONSPU3ALMOHHOTO (PUIIBTpA.

OH mnpexacraBisieT coOOM cHCTEMY METAUIMYECKUX CTPYH, HATSIHYTHIX
MapajijieIbHO BEKTOPY HAMPS)KEHHOCTH 3JIEKTPUUYECKOTO MOoJid u3iydyaemoit OMB.
PaccrositHue Mexay cTpyHamMu BbIOpaHO TakKMM, 4YTOObI MAJalOMNA Ha HHUX
30HJUPYIOLIMNA CUTHAN (BOJHA C TOPU3OHTAIBHOW MOJSpHU3ALMEN) OTpaxkaiucs B
IJIOCKOCTh AHTEHHOM pEIIeTKH, a NPUHMMAeMbli OTPa)KEHHBIH (3TO BOJHA C
BEPTUKAJIBLHOMN MOspU3anuel) NpoXoaul MpakTUYecku 0e3 MoTeph B MPUEMHBIN
o0JrydaTenb.

[locne orpaxkenuss ot mnoisipuzanroHHoro ¢uiusrpa CBY sHeprus ot
nepefaTyuka NPOXOJUT uepe3 MOJApU3aTop, NPeoOpasyromuil JTUHEHHYIO
MOJISIPU3ALIMIO BOJIHBI B KPYTOBYIO.

[lonapuzatop mnpeacTaBiasieT co0OMl cHUCTeMy TIUIOCKMX NapajijlebHBIX
METaUIMYECKUX TUIACTUH, 00pa3yromux chepudecKyro MOBEpXHOCTh. llmacTuHb
pacIonoKeHbl oA yriaoM 45° K HalpaBICHUIO BEKTOPA 3JIEKTPUYECKOIO IO
MaJamlleil BOJHBI, KOTOPYIO MOXHO MPEICTaBUTh B BHUIE CYMMBI JIBYX
COCTaBJISIOIINX: NapauIeIbHONW IJIOCKOCTH MOJSIpU3aTOpa U MEPHEHAUKYIAPHON
78

IlepBast U3 HUX TPOXOAUT MEKIY IJIACTUHAMU KaK B BOJTHOBOJAE U U3MEHSET

CBOIO CKOpPOCTb, a BTOpasd (HepHeHI[I/IKy.HHpHaSI) MMpoOXOaUT 4YCPE3 YCTPOﬁCTBO oe3
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n3MeHeHus: ¢$a3oBoi ckopocTu. B pe3ynbraTe Ha BBIXOJE MOJISPU3ATOPA MEKIY
HUMU Bo3HUKaeT ¢a3oBbiii caBur. lllupuHa miactuH BeIOpaHa Takoi, 4TOOBI 3TOT
caBur coctapiis 90° u obecrieunBan TeM caMbIM 00pa30BaHKME BOJIHBI C KPYTOBOM
MOJIApU3ALMeN U JIEBBIM HANPABJICHUEM BPAIllCHHUS.

B npoctpanctse 3C orpaxaetcs ot uenu. [Ipu 3Tom coxpansieTcss Kpyronas
MOJIAPU3ALIMS, HO HAIIPaBJICHUE €€ BPAIlEHUs MEHSIETCS] Ha MPOTUBOMOJIOKHOE.

[Ipu paGore AC Ha mpueM Ha MOJAPU3ATOpP MAJaeT BOJHA C KPYroBOM
MOJIApU3AlMeN U MpaBbIM HAINPaBJIECHUEM BpaAIIECHUS, KOTOpas MOCIE MPOXOKIACHUS
4yepe3 Hero mpeodpasyeTcss B BOJHY C JIMHEHHOW BEPTUKAIBLHOW MOJSpU3AIUEH,
MPOXOJUT Yepe3 MOJAPU3ALUMOHHBIN (GUIBTPp U (POKycUpYyeTCs B MPUEMHOMN
oOnyyatene. [IpuHuuMn AeHCTBUA MONSPU3AUOHHOTO (PUIIBTPA TOKA3aH HA puC. 6.

B  paccmarpuBaemoit  PJIC  ucnonw3yeTcss — CyMMAapHO-pa3HOCMHASL
0bpabomka MPUHUMAEMBIX CUTHAJIOB, IO3TOMY IIPUEMHBIN 001yYaTelb UMEET TPU
KaHajla: OJUH CYMMAapHBIi M JBa PA3HOCTHBIX M HA3BIBACTCA MOHOUMNYIbCHLIM
npuemuvim  oonyyamenem (MIIO). KoOHCTpYKTMBHO OH TMpeACTaBISIET COOOM
CUCTEMY pYIOPOB, COCTOSIIYIO W3 OCHOBHOTO oOOJy4yaTeiass M 4YeThIpex

JOTIOTHUTENIBHBIX pynopoB (puc. 8).

Puc. 8. BuemrHuit BU MOHOUMITYJICHOT'O TIPUEMHOTO 00JTydaTes.
OCHOBHBIM ~ JBYXPYHOpPHBIM  OOiy4yaTenaem  SBISIETCS  CIIBOCHHBIM
MPsIMOYTOJIbHBI BOJIHOBOJ ¢ oOmiel creHkod B H-muockoctu. Ilpu cBoem

BO3OYXJeHUH OH (QOpMHUPYEeT B KaXKIOW IUIOCKOCTH TICJICHTAllMUd 1O JBE
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napuuaibHble (TO eCTh YaCTUYHBIC) IPUEMHBIC THarpaMMbl HAPaBICHHOCTH (pHC.
9), pa3HeceHHbIE B TMPOCTPAHCTBE HA IOJIOBUHY IIMPUHBI M MMEIOIINE €IMHBIHI
(a3oBbIi LEHTP.

JIOTIOTHUTENBHBIE PYMOPHI  PACIONIAralOTCs TMOMApHO BEPTHKAIBHO W
TOPU30HTATBHO OTHOCHUTEIIBHO OCHOBHOTO OONydYaTeiss U y4YacTBYIOT TOJBKO B
dbopMupoBaHUM pa3HOCTHBIX amarpaMMm. MIIO mmeeT Tpu BBIXOJHBIX KaHaja,
CUTHAJbl KOTOPHIX C TOMOIIBIO BOJHOBOJHBIX TPOHHUKOB (QOPMHUPYIOTCS W3

CUTHAJIOB, IPUHUMACMBIX PA3JINYHBIMHA I[H MMPpUCMHOTO O6quaTeHH.

APCH

PCH A
H H
[H, AH, IH, IH,
+ -
/ (PB‘_ Oy

Puc. 9. Ilapumaneubie quarpammsl HanpasieHHoctr MITO.

Y

Beixox 2. ocHOBHOro o0Oiydatenss (GOpMHPYET CyMMapHBIH CHrHal Ha

OCHOBE IpuHUMaeMon Bcemu pyrnopamu CBY sHeprumn.
Boixon A@s popMupyeT pa3HOCTHBIN CUTHAN B BEPTUKAIBHOM MIOCKOCTH.
Boixon A@y - GopMHpyeT pa3HOCTHBIN CUTHAN B HAKIIOHHOM MJIOCKOCTH.
Takum o6pazom, ¢ BeixogoB MIIO no nmpueMHOMY BOJIHOBOJAHOMY TPakTy,
TAKKE€ COCTOALIEMY U3 TPEX KaHajlOB, Ha BXOJHOEC IMPUEMHOE YCTPONCTBO
COIIPOBOXICHHS OJHOBPEMEHHO IIOCTYIAET TPU CHUTHAJIA - CYMMAapHBIM U J1Ba

Pa3HOCTHBIX.

SAJAHUE HA CAMOCTOATEJIbBHYIO PABOTY

HOBTOpI/ITB MaTcpual 3aHATHA.



