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Ons yooBneTBopeHus TpebGoBaHUW, NPeabsBRASEMbIX K TaKTUHECKMM MapamMeTpam COBPEMEHHbIX
PJIC, Heobxooumo uWcCMonb3oBaTb CHAOXHbIE 30HOUPYIOLIME CUrHanmbl € "KHOMOYHOW"  pyHKUMEN
HeonpegeneHHocTn (PH), yto obecneyvBaeT BbLICOKYIO COBMECTHYIO paspeLuatolyto CnocobHOCTbL Mo
3a0epKKke M 4acToTe U HU3KMA YypoBeHb OOKOBLIX NEMECTKOB Mbepectana TpexmepHoro Tena OH. B
KayecTBe NogoGHbIX CUTHANOB NpeafaraeTcsa NCMNoNb30BaTh ANCKPETHO-KOANPOBAHHbLIE MO YAacTOTE CUrHarbl
(OKYC) wmn cocTaBHble OMCKPETHO-KOOAMPOBAHHbIE MO 4actoTte curHanel (COKYC), a umeHHo:
nocnepoartenbHocTn OKYC (MOKYC) mn pguckpeTHble COCTaBHble 4YaCTOTHbIE CUrHamnbl C 4acTOTHOW
MaHunynaumen (OCYYM). MaTtemaTuyeckoe onucaHue, aHarmm3 OH u  pekomeHgauum Mo BbIGOpy
napameTtpoB [KYC n COKYC npuBeneHbl cooTBeTCTBEHHO B [1] 1 [2]. B gaHHon paboTte paccmatpuBaeTtcs
BO3MOXXHOCTb NMOCTpOeHus ycTponctea o6paboTkm KYC n COKYC ¢ ncnonbsoBaHmemM LMdPOBONA TEXHUKMW.

OG6paboTka MOMy4Y4eHHOro C BbIXOO4A PaAMOSNIOKALMOHHOIO  MPUEMHMKA CUrHama  MOXET
OCYLLECTBNATLCA  C  WUCMOMb30BaHWMEM  KOPPENSIUMOHHOMW,  unbTpoBOW  unu  UbTpaLUOHHO-
KOppEensiLMoHHOM cxem. CxaTne NPUHATOrO CUrHama B 3TMX CXeMax OCYLLECTBMSETCA HEMOCPELACTBEHHO Ha
KoppensiTope wunu, Anst AByx MocrnegHux cxem, B unbtpe cxatma (PC), cormacoBaHHOM C U3MyYaeMbiM
OKYC wnn COKYC. Janee onsa noBbIWEHUS OTHOLWIEHMSA curHan / wym(nomexa) B kaHane oBHapyxeHus
NCMNOMb3YyTCA KOTEPEHTHOE UMM HEKOTEPEHTHOE HaKOMJIEHME MaYvku curHanos Ha Bbixoge PC.

lMocTpoeHue ycTponcTBa KOppensiuMOHHOM obpaboTku, ANs KOTOPOro OMOpHbIA curHan Gepetcs ¢
BbIXOOa CXeMbl (hOPMMPOBAHMS CUIHANOB, SIBNAETCA Havmboriee yHuMBepcanbHbIM U MOXeT obecneymBaTb
06paboTky kak [IKYC, Tak u COKYC. Torga ncnonbdyemble paboymii 1 ONOPHbIA CUrHanbl, NOCTynarLwmue Ha
KoppensiTop, onpefensTcs yCTPOMCTBOM hopmMupoBaHns. OgHako HeJoCTaTKOM AaHHOW CXeMbl ABMNsSeTCs
HanmMyMe MHOrOKaHarbHOCTU MO 3aJepXKke W [OOMIEePOBCKMM YacToTam, YTO MPMBOAMT K YBENUYEHMWIO
MaccorabapuTHbIX N CTOMMOCTHbBIX XapaKTEPUCTUK YCTPOCTBa 06paboTKu.

Ons dounbTpoBO N OUNLTPALNOHHO-KOPPENALNOHHBLIX CXEM MHOFOKaHanbHOCTb MO 3aEpXKKe He
TpebyeTca, npu 3TOM GUNBLTP CXaTus, (OPMUPYIOLLMIA Ha BbLIXOLE ABTOKOPPENALMOHHYIO (YHKLMIO
CurHana, AOMKeH ObITb COrnacoBaH C KOHKPETHbIM MPUHUMAEMbIM CUrHarnoM. MoaTomy ANns MOBbILEHUS
NMOMEXO03aLLMLLEHHOCTM U CKPbITHOCTU paboTbl PJIC 3a cyeT CMeHbl 30HOMPYHOLLErO cuUrHana HeoBXoaMmo
ucnone3oBatb ynpaengembln unbTp cxkatua (YOC) npuHATOro AMCKPETHO-KOAMPOBAHHOrO MO 4acTtoTe
curHana. duneTtp cxatnsa gna OKYC moxeT ObiTb noctpoeH Ha ocHoBe N nonocoBbix ¢unetpos (MP),
BbIXOOHbIE CUTHarbl KOTOPbIX 3a4ePKMBAOTCA B COOTBETCTBUM C YAaCTOTHO-BPEMEHHOW MaTpuLEen curHana u
CYMMUPYIOTCS C YH4ETOM HavarnbHOM asbl aneMeHTapHbIX nMnynbcos (puc. 1), rae N — paamepHocts OKYC.

Kaxpgbin nonocoBon cunbTp B cxeme (puc. 1) cornacoBaH C OTAESNbHbIM 3fIEMEHTOM CuUrHana:
pagnonMnyrnibCoOM C 4acToTou f, U1 MMeeT nonocy nponyckaHus Afqe paBHyto 2/T, roe T — ONUMTENBHOCTL
anemMeHTapHoro paguoumnynbca. [Ons noctpoeHus YOC HeobxogMmo wmexagy Habopom MorocoBbIX
unbtpoB 1 6rokom 3agepxek (b3) yctaHoBuThb ynpaensiembii kommyTtaTop (YK), coeguHsaowmn Bbixoabl
unNbTPOB C BXo4aMu NMHUIN 3adepxkek obecneumBaroLmx OpMUpoOBaHNe B cymmartope Tpebyemoro koaa
yactotel OKYC (COKYC). Crtpobupytowee yctponctso (CY) cuuTbiBaeT 3HayeHMe curHana B MOMEHT
MakcuMyMa OTHOLUeHUsA curHan / wym. [JBonyHbli ynpasnsowmin kog ans YK BeipabaTbiBaeTcsa LncpoBbIiM
6nokom ynpaBneHusi unetpom cxatua (LUBY®PC) B cOOTBETCTBMM C YACTOTHO-BPEMEHHOW MaTpuLen
ucnonesdyemoro curHana. YK n LUBY®C cTtpoatca Ha oOCHOBe UMPPOBOA TEXHWKU, @ OCTanbHble
anemMeHTbl unbTpa MOryT 6biTb
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Puc. 1. Ynpasngaembii punstp cxatus (YOC) ana AKY curHanos.
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NOCTPOEHbI B aHAnNoroBoM, AMCKPETHO-aHanoroBom munu uudgposom suge. MNMpu Beibope aHanorosoro
WCMOJSIHEHNST HeperynupyemMbiX anemeHToB ¢unbtpa cxatns (HOPC) nonocoBble unbTpbl M NIMHUK
3a[EPXKKN CTPOSATCA Ha MOBEPXHOCTHbIX akyctmyeckux BonHax (MAB) [3]. lpu atom Tpebyetcs
NCMNOMb30BaHNE BbICOKOCTAOWMbHBIX NIMHWIA 3adepkek, obecnevmBaoLLmnx CUHMA3HOEe CNOXEHNe YacTOTHbIX
KOMMOHEHT curHana B cymmatope. Msrotoenenve HIO®PC B OMCKpeTHO-aHaNoroBOM BUAE COMPSHKEHO C
TPYOHOCTSAMU MOCTPOEHUS AOCTATOMHO ANUTENbHbIX MMHUA  3adepXXKW, MpW NpUemMIieMoM  3aTyxaHuu
curHana [4]. Kak gna aHanoroBoro, Tak v Ans QUCKPETHO-aHaNoroBOro Cry4aeB CrOXHOCTb M3rOTOBIEHUS
nnHUI 3agepxek Tpebyemoro kayecTsa CyLLeCTBEHHO Bo3pacTaeT npu ncnonssosaHum CAKYC. MoaTtomy, B
CBA3N C pas3BuUTMEM LNGPPOBOM TEXHUKM W MNOsIBNEHMeM ObICTpoAeNCTBYOWUX MHoropaspsgHbix AL,
Hambonee nNepcrnekTMBHLIM NPeaCcTaBnseTCsl NOCTPOEHME MONHOCTLIO LMGPOBOro yrnpaBnsieMoro unbTpa
cxatus (LLY®C).

Mcnonb3oBaHue LIY®OC nossonsdetr obpabatbiBath ntobon OKYC u MNOKYC ¢ pasmepHocThio N
MEHbLUEN MMM PaBHOW KONMUYECTBY UMGPOBLIX MOMOCOBbIX (hunbTpoB Ng, BCreacTBME MCMONb30BaHUS
undposon ynpasnaemon nuHuM 3agepxkn. PasmepHocts MNOKYC L, onpepensiowasa konuvectso OKYC
COCTaBMSALWMX CUFHAM, M HOPMWPOBaHHBIN K ANMTENbHOCTM 3MEMEHTApHOro paguouMnynbca nepwog
cnepoBaHua OKYC B MOKYC orpaHuymBatotTcs TONbKO TpebyeMbiM 06BbeMOM onepaTuBHOM namaAtu. Kpome
Toro, LLY®C moxeT ucnonb3oBatbcs n B cnydae OCHYM, npomsseneHne pasmepHocTen kotoporo LN<Ng
[2].

TpeboBaHus, npegbsensiemble k 6bicTpogencTemio AL, onpeaenstoTest wupuHon cnektpa OKYC
(COKYC) Fc B cootsBetcTBMM C Teopemoi oTcyetoB KoTenbHukosa: Fp = 2Fc, rae Fp — 4actota
ouckpetnsaumm AUM. PaccmoTpum BuA cnekTpa OUCKPETHO-KOAMPOBAHHOrO MO 4YacToTe curHana Ha
npumepe OKYC ¢ macwtabHbiM KoadhpmumMeHTOM nonockl curHana M [1] paBHbIM egnHuue (puc. 2).

Puc. 2. Cnektp AKYC npu M=1.

MpencTaBneHHbIi Ha puc. 2 cnekTp coctouT M3 N, yHKUMIA sinc(...), COOTBETCTBYHOLLUX CMeKTpam
3MeMeHTapHbIX UMMYIbCOB, PACMOSIOKEHHbIX C Wwarom Af, 3aBucsawwmMM oT koadduumneHta M. Torga wnpnHa
cnektpa [KYUC F¢ paBHa:

Fe=(V =17 +25 = ((V -1 +2). )

WupuHa cnektpa MNOKYC cootBetctByeT OKYC u Takke onpegensetca no dopmyne (1), a
BblpaXkeHne ans wupuHbl cnektpa OCYYM onpepensetca no aHanormm ¢ OKYC, HO ¢ y4eToM TOro, 4To
OCYYM cocTonT 13 L [IKYC, pacnonoXeHHbIX Ha NOAHECYLLMX C warom Afy [2]:

FC:(L—I)AfH+2DFH2ﬂ:%((L—1)NMMH+(N—1)M+2). 2)

Takum obpasom, vactota guckpetusaumm AUM Fn B cnyvae OKYC u MAKYC onpepensetcs c
ucnonb3oBaHuem (1), a B cnyvae JCHYM — ¢ ncnonssosaHuem (2).

TpeboBaHue Kk konuuyecTBy paspsaos AL npeabsiBnaeTcd, NCXoas U3 AMHAMUYECKOro AmanasoHa
BXOOHbIX curHanoB. CoBpemMeHHble AL nossonaiT obecneunTb ykasaHHble TpeboBaHWs U MOryT
ncnonb3oBaTbcsa Npu NocTpoeHun LIYPC.

Takum obpasom, npenrioxeHHass B paboTe CTPyKTypHasi Cxema ynpaBnsieMoro unbTpa cxaTtus
(puc. 1) nosBongeT ocywecTBNATb 06pabdoTky oTpaxeHHbIx OKYC n COKYC (kak MAKYC, Tak n ACHYM), ¢
pasHbIMM Kogamu 4acToTbl, Ha ogHoMm Y®C. Kpome TOro, npegraraetcsd MCronb3oBaTb B YCTPOWCTBE
o6paboTkm KYC (COKYC) undppororo ynpaBnsieMoro punbTpa cxaTus.
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For a meeting requirements showed to tactical parameters of modern RADARS, it is necessary to
use complex probing signals with "needle" character ambiguity function (AF), that ensures high joint
resolution capability on a delay and frequency and low minor-lobe level of a pedestal of a three-dimensional
skew field AF. As similar signals it is offered to use frequency hopping discretely-coding signals (FHDCS)
and composite frequency hopping discretely-coding signals (CFHDCS), namely: sequences FHDCS
(SFHDCS) and discrete composite frequency signals with a frequency shift keying (DCFFK). Mathematical
exposition, AF analysis and the recommendations at the choice of parameters FHDCS and CFHDCS are
given accordingly in [1] and [2]. In the given article the possibility of construction of a processor FHDCS and
CFHDCS with using of digital engineering is considered.

Processing the radar receiver, obtained from an output, of a signal can be carried out with use
correlation, filtration or filtration-correlation circuits. The compression of the received signal in these circuits is
carried out directly on the correlator or, for two last circuits, in the filter of compression matched with radiated
FHDCS or CFHDCS.

Using of the digital controlled compression filter (DCCF) allows to process any FHDCS and SFHDCS
with dimension N smaller or equal to quantity of digital bandpass filters Ng, owing to use of a digital
controlled delay line. Dimension SFHDCS L, defining quantity FHDCS components a signal, and normalized
to duration of an elementary radio pulse phase of following FHDCS in SFHDCS are limited only to required
volume of a random access memory. Besides DCCF can be used and in a case DCFFK, product of which
dimensions LN [ Nk [2].

The requirements showed to response of the analog-to-digital converter, are determined in width of
a spectrum FHDCS (CFHDCS) Fs according to Kotelnikov's sampling theorem: Fp O 2Fs, where Fp —
sampling frequency of the analog-to-digital converter.

The requirement to a number of digits of the analog-to-digital converter is showed, radiating from a
volume range of input signals. The modern analog-to-digital converters allow to ensure the pointed
requirements and can be used at the construction of the digital controlled filter of compression.
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