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B pabome paccmompenvi paznuunvie munvl padapos 0OHAPYHCeHUsL OBUNCYYUXCS 00BEKMO8 3a
ONMUYECKU HENPO3PAUHbIMU NPePAOamu, paAcCMOMPEHbl UCNOIb3YeMble MUNbL CUSHANO8, UX
npeumyuecmea u HedoCmamxu.

The paper considers various types of radars for detecting moving objects behind optically opaque
barriers, considers the types of signals used, their advantages and disadvantages.

BBenenue

B Hacrosmiee BpeMs A7l COKpAIIEHHOT0 0003HAUCHUs paiapoB Ui 00HapYKEeHUs JIIoAeH 3a
ONTHYECKH HEMpO3pauHbIMU MpPErpajaMu 4acTo HCIoNb3yeTcsi HazBanue CTeHOBH30p (WIIH
npuOOp TAaKTHYECKOW pa3BEIKW / YpPEe3CTEHHOro BuaeHus). OH MpencTaBisieT co00H 0co0yro
pPa3sHOBUIHOCTH panuoiiokaropa. Manomomnas PJIC ocHameHHast mporeccopoM 00paOOTKH
CHUTHAJIOB U YCTpOﬁCTBOM BU3yalIM3alliu PE3YyJIbTATOB IOMCHIACTCSA B KOMIIAKTHOM KOPITYCE,
HPUTOJIHOM JUIsl IEPEHOCKU U OBICTPOro pa3BepThIBaHUsA. Takue U3Jenus MnperHa3HavyaroTcs s
UCTIOIB30BaHUSI B YCJOBHAX pPAa3IMYHOM 3aCTPOHKM C TENbI0 HM3y4eHHS OOCTaHOBKH 3a
nperpagamMu. TakuM o00pa3oM, CTEHOBM30p — OTO KOMIIAKTHBIA, TMOPTAaTUBHBIN panap,
HpeI[Ha3Ha‘-IeHHBIfI JJIsA 06H&py>KCHI/I$I ’)KUBBIX OOBEKTOB 3a CTEHAMH H APYTUMH ONTUYCCKU
HEMpO3payHbIMM HEMETANIMYEeCKUMHU Tperpajgamu. braronaps cBoel TeXHOJIOTMM, MNpUOOp
crnocoben 06Hapy71(I/IBaTB MECTOITIOJIOKEHUEC KHUBBIX O6”I>GKTOB, KaK B JBMJXCHUH, TaK U B IIOKOC,
OCHOBBIBASICh TOJIKO Ha (DUKCAIIUH JIbIXaHHUS.

CnocoOHOCTh CTEHOBHM30pa OOHAPYKMBATh JKHUBBIX OOBEKTOB M HX MECTOIOJIOKEHHE 3a
ONTUYECKH HEMPO3PAaYHbIMU CpeJaMH JENAl0T HpUOOp MOAXOJAIIUM JJIsi MHOTOILIEJIEBOrO
UCTIOJI30BaHUM B CHUCTEMax O€30MacHOCTH, JUI AHTUTEPPOPUCTHUECKUX, CIACATENBhHBIX W
OXPaHHBIX MEPOIPUATHIL:

e QpU TMPOBEACHUU OINEPATUBHBIX MEPONPHUATHUN CWIOBBIMH  CTPYKTypamu  JUIs
oOHapy>KeHHsl >KMBBIX JIIOJIe 3a CTEHaMH W MOHMTOPUHIA WX NEepeMELIeHHs, JUIs
BBISIBIICHHS CKPBITOIO TPOBO3a JIIOJIEH W JKUBOTHBIX B KOHTEHHEpaxX, BaroHax,
aBTO(yproHax;

e TIIPU MNPOBEJAEHUU CHACATEIbHBIX MeponpusaThil crpykrypamu MUC npu CTHXUHHBIX
OeICTBHSIX, MIPUPOTHBIX M TEXHOTEHHBIX KaTacTpodax, JUisi OOHApYKEHHsI KUBBIX JIFOJIEH
IIOJ1 3aBajJlaMU U JIJABUHAMHU, B TOPSALIUX U 3abIMICHHBIX 3/1aHUSIX;

e IIPU NPOBEJCHUU OXPAHHBIX MEPONPUATUN MOMEUICHUN U TEPPUTOPUIl A1 OOHAPYKEHHS
HECaHKLIMOHMPOBAHHOTO IIPOHUKHOBEHMUS JIIOACHM M TEXHUKH, KOHTPOJSA JOCTYyIa,
MOHUTOPHUHIa BHYTPEHHETO NIEPEMEILICHUEM JIFOIEH, OXPAaHbI IEPUMETPOB.
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I[aHHBIfI TUII pagapoB MOXCET OTJIUYATLCA KaK THUIIOM HCIHOJIb3YCMBIX CHIHAJIOB, TaK U
MEPHOCTBIO 0TOOpakaeMoro MpocTpaHcTBa. PaznuyaroTcst olHOMEpHBIEe (OMpeaemnsieTcs: TOJIbKO
paccTosHue 10 OOHApY>KMBAeMOro OOBEKTa), NIBYMEpHBIE (ONPENeNAIOTCS KOOPAUHATHI Ha
IUIOCKOCTH ), KBa3UTPEXMEpHBIE (ONPeAeNIoTC KOOPAUHATHI Ha TPEX MIOCKOCTSIX).

[lepBbiMH, Hanbojee NPOCTHIMU B pa3padOTKE M HCIOJIB30BAaHUM ObUIM OJIHOMEpHBIC
CTEHOBM30pBI, B KOTOPBIX H3MEPSJIOCH TOJIBKO pPACcCTOSHUE /0 OOHApYKEHHOro OOBEKTa.
Haubonee xapaktepHbiM 00pa3ioM 3Toro kiacca ycTpoictB sisercs Xaver 100 (Puc.l).
HenocraTkom Takoro ycTpoicTBa ABISETCS CIOXKHOCTh UACHTH(PHUKAIIUN MHOKECTBEHHBIX IIEJIei
M XapakTepa WX JBIKEHHS. Tak IpOCTpaHCTBEHHO-PA3HECEHHBIE IIeJIM, HO HAXOJsIIMEcs Ha
OJIMHAKOBOM PacCTOSIHUU OT Mpubopa, OyayT ciuBatbes B oany (Puc.2). [ToaTomy B ycTpoiicTBax
TAKOTO POJa, KaK MpPaBUIIO, OTOOpakaeTcs TOJNBKO OFHA Ielbh — Onmkaimas. Takum o0paszom,
JaHHBIA THUI NPUOOPOB MOKET UMETh OrPAaHMYCHHOE MPUMEHEHHE: Hampumep, A (uKcaluu
HCCAHKIIMOHUPOBAHHOI'O MPOHHMKHOBCHHA 3JI0YMBINIJICHHUKOB Ha OXpaHfleMI)If/'I O6’I>€KT.

a) 0)

Puc. 1.Buemnuii Bua npudopa Xaver-100 (2) u ero manenun oroopaskeHuu (0).

4
.

Puc. 2. K miutiocTpanyuy He10CTATKOB OJTHOMEPHOT0 CTEHOBH30pa

Cnenyrouii TUI CTEHOBH30pPOB — 3TO MPUOOPHl € JABYMEPHBIM OTOOpaK€HUEM
npocTpaHcTBa oOHapykeHHs neiei. Kak mpaBuio, Takue mpuOOpbl pa3feiabHO OINpPeNeNsioT
paccTosiHue J0 LEeIN U YIIIOBOe HalpaBieHHE, TOATOMY €CTECTBEHHBIM BUIOM ISl HUX SIBJISETCS
HOJISIpHAsl CUCTEMa KOOpAMHAT, Kak B mpubope Jlanuuk 4 (Puc.3.a). Onnako B mociennee Bpems
MOSIBUJINCH TIPHOOPBI C OTOOpakeHHWEM B MPSIMOYrojbHON gekaproBoit cucreme (PO-400
(Puc.3.0)) u nmaxe B KOMOMHHMpPOBAHHOW, KOTJIa HAa MAaJBIX DPACCTOSHUSX OTOOpaKeHHE B
MOJIIPHOM cucTeMe, Kak B mpubdope Xaver 400 (Puc.3.B).
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a)

Puc. 3. OToOpaskenue pe3yJbTaToB 00PadOTKH CUTHAJA CTEHOBH30POB B PA3IHYHBIX CHCTEMAaX
KOOpAMHAT a) noasipuas (Januuk-5); 6) npsamoyroabnas (PO-400);
B) KoMOuHUpoBaHHas (Xaver-400)

Tpertuit B CTEHOBM30POB, 3TO pajiapbl ¢ KBa3UTPEXMEPHBIM OTOOPaKEHUEM PE3YNITAaTOB.
Kax MpaBujio, MPOHUCXOAUT CKAHUPOBAHHC 00OBEKTOB B TPEX MapalyICJIbHBIX TOPU3O0HTAJIbHBIX
IUIOCKOCTSIX: Ha YpPOBHE TOJIOBBI, Ha YpPOBHE TYJOBUIIA W Ha ypoBHe Hor. [lomy4yeHHBIE
pe3yabTaThl TMO3BOJIAIOT MPOAHATU3UPOBATh CUTYAI[MI0 B HCCIECAYEMOM IOMEIICHUH U
OIIPEIeTINTh, KTO CBOOOJHO MEepeMeIIaeTcs, KTO CUAMT WM JIEKHUT Ha ypOBHE IoJia (BEPOSITHO
3an0xHUKH). [TomydueHHON HHPOPMAIUK MOXKET OBITh JJOCTATOYHO ISl IPUHATHS PELICHUHN MPH
KOHTPTEPPOPUCTHUECKUX orepanusax. CiaenryeT OTMETHTh, YTO JUI TOCTPOSHHSI CTOJIb JIeTalbHBIX
n300paxeHuil Tpedyercs mepexos B 00JIacTh BBICOKHX 4acTOT (B JaHHOM ciayyae 800 Mro), a
3HAYUT, JAHHBIM THUII CTEHOBU30POB MOXET HCIHOJIB30BATHCSA TOJBKO JJIsl OYEHb TOHKUX CTEH U
HENPUMEHUM 11 OETOHHBIX MEPEKPBITHIA.

a)

Puc. 4.Buemnuii Bux npudopa Xaver-800 (a) u ero manenun orodpaskenun (0).




CTeHOBU30PBI MOKHO TaKXKe Pa3JAeIuTh HA HECKOJIBKO TUIIOB IO MPUHIUIY PabOThI, TO €CTh
10 TUITY MCIIOJIb3YEMbIX CUTHAJIOB M, COOTBETCTBEHHO, CIIOCOOaM uX 00pabOTKH.

CHayana omnwuilieM OCHOBHBIE MPOOJIEMbI, BO3HUKAIOIIME MpH pa3pabOTKE CTEHOBU30POB.
Paspemaromnas cnocoOHOCTh MO AAJBHOCTH 3aBHUCUT OT IOJIOCHI YAaCTOT: YeM IIUPE YaCTOTHBIH
JUara30H, TEM BBIIIE TOYHOCTH OMpPENETICHUs JAIbHOCTH 10 00beKTa oOHapyXeHHs. YTJI0BOE
paspelIeHne TaKkKe KOCBEHHO 3aBUCHT OT YacTOTHI: BBIIIE paboyasi 4acToTa, TEM MEHbIIE pa3Mep
€MHUYHOTO 3JIEMEHTa aHTEHHOM PElIeTKH W, COOTBETCTBEHHO, TeM OOJIbIIE TAaKUX 3JIEMEHTOB
IOMECTHTCS Ha 3aJaHHOM pa3Mepe mpubopa (OmpenesisseMoM IO NPUHIUIY pPasyMHOU
1eJIeco00pa3HOCTH) U TeM Jiydlle OyAeT pazpelaromiasi cnocodHocTs mo yriy. Ho, ¢ apyroit
CTOPOHBI, OCJIa0JIeHHEe paJMOCHTHAlAa B CTEHAX MPONOPIMOHAIbHA MX YacTOTe, MOJTOMY Ha
OUYEHb BBICOKHMX YacTOTaX MPOBOJUTH 30HIMPOBAHUE MPOOJIEMATUYHO U MPUXOIUTCS HATH Ha
pa3IUYHbIE YXUIIPEHUS C MOAYJIALIUENH CUTHAJIOB.

Kopotko-umnynbcable (KW) curHanbl ¢ 3amojiHEHHEM M3 HECKOJBKUX MEpPHOJOB HeCcyllen
4acTOThl, Haubosee MpOoCThl i (OpMUPOBaHUS CHTHANA. DTOT BUJ CHTHAIOB ONTHMAIIBHO
NOAXOMUT JUis OOHApy>KEeHUs €IUHUYHBIX Ileled B OJHOpOIHOHN cpene. B cmyuae
MHO>KECTBEHHBIX IeJiei (00JbIIe 5) BO3MOXHO BOSHUKHOBCHHE MPOOJIEM U3-3a UHTepDepeHINH
CUTHAJIOB Ha BXOJI€ IPUEMHOT0 YCTpOHCTBa (IIpU HAJOKEHWU CHUTHANOB). Pa3pemieHue mo
JATbHOCTU JTOCTUTAETCSl MMPUMEHEHHEM (ha30BOTO AETEKTOpa, W OINpPEENIeTCS] B OCHOBHOM HE
JUIUTETILHOCTBIO UMITYNIbCA, a €ro (DPOHTOM, TaK KaKk pe3Koe M3MeHeHHe (ha3bl CHTHama JIErKo
3aukcupoBarh. Takue CHUTHAJIbI TPAJUIMOHHO HCIOJb3YIOTCS B OJHOMEPHBIX CUCTEMaX, IJie
onpenenseTcs JUUIb PacCTOSIHUE 10 1IeJIM, HO HE HalpaBlICHHE Ha Hero. B ciyuyae qByMepHBIX
CUCTEM YIJIOBOE paspelieHre o0ecneunBaeTcs HCIOIb30BaHUEM (Pa3sUPOBAHHBIX AHTEHHBIX
pewerok. Ilpobiaema cocTouT B TOM, YTO C POCTOM PACCTOSHUS YIJIOBOW pa3Mmep cekropa (u
HEONPEIECTIEHHOCTh YIJIOBOW KOOPJMHATHI II€JIM) YBEIMYMUBACTCS. 3aMETHM, YTO OSTOT THII
CUTHAJIOB HEMPUMEHUM IS MCIIONB30BAHMS B PEKHMME Teopajaapa u3-3a OONBIIOTr0 KOJIWYeCTBa
HEOJHOPOJIHOCTEN B TPYHTE.

CIIII-curHan, cBEepIIMPOKONOIOCHBIN CHUTHAN, COCTOSIIMI W3 OJHOTO Mepuoja KoJIeOaHMIA.
TpaguMOHHO TakWe CUTHaJIbl HCIOJB3YIOTCS B Teopajgapax. I[IpeumyiiecTBoMm sBiseTcs
OTHOCHUTEINIbHAsl TMpocToTa (QopmMupoBaHusi curHana. [Ipuwem u 00paboTka TaKUX CHTHAIOB C
HCIIOJIb30BaHUEM CTPOOOCKONUYECKUX MPUEMHUKOB B HACTOSIEE BpeMsl OTJIakeHa U MpobdiieM
HE BbI3BIBACT. [[pyruM NpemMyliecTBOM SIBISETCS BO3MOXXHOCTb MCIOJIb30BATh CPABHUTEIBHO
HU3KHX YacTOT, YTO MO3BOJSET paboTaTh CKBO3b TOJICThIE CTEHBI. B mepBhIX Bepcusx NMpuOOpOB
HCIIOJIb30BAJIOCh PalaporpaMMHOE IPEACTABIEHNUE PE3YJIbTAaTOB, HEOUEBUIHOE JIJIS1 BOCIIPUSATHUS
HENOJIFOTOBJICHHBIX ToJb30BaTenell. Hackoiabko W3BECTHO, B HACTOAILIEE BpeMs cHUCTeMa
ompejieNieHusT KOOpPJAWHAT LeJdu aBToMaru3upoBaHa. I[IpoOiieMa MOXET BO3HUKATh MPH
OIpEEIIEHNU KOOPANHAT HECKOJIBKUX 1EJIEH OJTHOBPEMEHHO.

JIYM-curHan — CUTHQJI C JIMHEWHOW YaCTOTHOW MOXYJISILUMEN IO3BOJIAET C OJHOM CTOPOHBI
MCIIOJIb30BaTh JIJIMHHBIE CUTHAJBI JJIsl MOBBIIIEHUS] SHEPTUM CUTHAJa MyTeM €ro HaKOIUIEHUs, C
JIPYrol CTOPOHBI YBEIMYMBATH Pa3pellalollyl0 CIIOCOOHOCTH IO JadbHOCTH 3@ CUET IIUPOKOM
nojocel yactotT. M3nydenue u npuem JIYM curnanos Gojiee ClI0KHOE, YeM UMITYJIbCHBIX, OJJHAKO
Ha JIaHHBIII MOMEHT 3Ta TEXHOJIOTHS OTpaboTaHa BIUIOTH O W3TOTOBJIEHHS] TOTOBBIX Y3JIOB.
BeposiTHO, 3Ta XK€ TEXHOJIOTHS MOJKET IO03BOJUTH CYIIECTBEHHO YIIYYIIUTh OIPENEICHHE
KOOPJIMHAT LEJeH B IBYMEPHOM U TPEKMEPHOM IPOCTPAHCTBE.

Hwxe mpuBenena tabmuia, B KOTOpPOH COOpaHBbl XapakTEpUCTUKH HamOOJIee H3BECTHBIX
CTEHOBHM30POB. 3aMETHM, YTO pa3pabOTUMKK HE BCET/Ia YKa3bIBalOT TUII UCIIOJIB3YEMOTO CUTHAJIA,
€ro MOXXHO OIpEeNIUTh JIMIIb KOCBEHHBIM o0Opazom. B sToM ciyuae Tunm curaana
CONPOBOXAAETCS 3HAKOM BOIPOCA.




Ta6JII/IHa 1. BI/IIIBI HCIT0JIB3YEMBIX CUT'HAJIOB B CTCHOBH30pax.

Ha3zpanue mpubéopa Pa3zpaGorunk | Tun curnana MeTtpuka
XAVER-100 XAVER K 1d
XAVER-400 XAVER KU vnm JTUM? 2d
XAVER-800 XAVER CHIIT 2.5d
[MuKop KbOP CIIIT 1d
PO-900 Jloruc CIIII 1d
PO-400 Jloruc CHIIT 1d
PO-400-2d Jloruc CIIIT 2d
Jannuk-4/ JlaHauk-5 CKBb UPD K1 2d
Pagmnomozop M-400 Ty JTUM wunu 2d

CILIT?
ND-SV003 NovoQuad CHIIT 2d
Prism 200 Cambridge CIIII 2d u 3d
Consultants

BrpiBoasbl

B pabote mpuBeneHBI ONMUCAHHS PA3IMYHBIX THUIIOB CTCHOBH30POB, MX CPaBHUTEIbHBIC
NperMYIIEecTBAa U HelocTaTku. [IpuBeeHb! THIIBI MCIOIb3YEMbIX U NMEPCHEKTUBHBIX CHUTHAJIOB,
Hpe/TIOKEHbl METOABI UX yinydmieHus. C TOYKHM 3peHHs aBTOPOB, HauOOJee IMEpCHEKTUBHBIM
HaIpaBJIeHUEM CIIEYET CYUTATh MCIIOIb30BaHHE KOPOTKHX JIYM-curHanaoB ¢ mocnemyromein ux
UppoBoi 00pabOTKOM B peIKUME PEaTHHOTO BPEMEHH.

Pabota BeimonHeHa B pamkax rocyaapcrserHHoro 3aganus PO um. B.A. KotenpaukoBa
PAH Ne 075-01133-22-00.
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