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®YHKUNOHUPOBAHUE NMOMEXO3ALLULLEHHBIX PAOUOCUCTEM
YMNPABJNIEHUA B AEKAMETPOBOM AUAINA3OHE

Ilposedén ananuz pacnpocmpamnenus INEKMPOMASHUMHBIX GOJIH 8 0eKAMempPOGOM OUAna3one u 000CHO8ANA
Yenecoodpa3HOCHb NPUMEHEHUSL CLOJCHBIX CUSHATIO8 8 PAOUOCUCTIEMAX YIPABICHUSL.

Knrwueswie cnosa: paduoce}wb, nomexo3aujuyeHHocCnb, Oekamempoebld ouanasom.

BBepeHue

Cospemennasi nekamerposast (JJKM) paanocssizb
HaXOJUT LIMPOKOE M Pa3HOOOpa3HOEe NPHUMEHEHHE B
psize oTpaciieil HapoIHOrO XO3sicTBa, 0OecreYyrBaeT
OOJIBIIOE KOJIMYECTBO PA3JIMYHBIX CIYKO M B IEIOM
SIBIISI€TCSA Ba)KHBIM 3BEHOM CHUCTEMBI CBSI3U cTpaHbl. Oc-
HOBHOM mpu4mMHON ObicTporo paszsutust KM panuo-
CBSI3U SIBJISIETCSI BO3MOYKHOCTH OBICTPOT'O YCTAHOBJICHHS
MPSIMBIX CBSI3€M Ha caMble pa3iIUuYHBbIE JAIBHOCTH IIPU
HU3KHUX JHepreTuueckux 3artparax. OmHako, cyuiect-
BYIOT LIENbIM psiA MPUYUH, MPUBOIALIMX K CHIDKCHMIO
ycroifunBocty JIKM panuocBsisu. OCHOBHBIMH U3 HHUX
SIBIISIFOTCS: 3aMHUPaHUs CHTHaja, O0YCJIOBJIEHHBIE MHO-
TOJIy4EBOCTBIO TNPH HOHOC(HEPHOM PpacIpOCTPaHEHUH
PaIMOBOIH; HAIMYME 30H MOJIYAaHUS; a Takke OonblIoe
YHCJIO B3aUMHBIX IOMEX PaJUOCPENCTB U3-3a CHUIBHOU
3arpy’K€HHOCTH ATOT0 Mana3oHa 4yacToT.

OpmHUM U3 METO/IOB TOBBIILICHHUS MOMEXO3AIIHIIIEH-
HOCTH KaHaJia JeKaMeTPOBOH CBSI3U SABIISIETCS NPHUMEHEHNE
cucreM ¢ mmpokononocHbiMu curHaiamu (LTIC). Tlpe-
nmyiiectsoM LTIC sBrisercs BO3MOXKHOCTh HUCIIONB30Ba-
HHS MHOTOJTY4E€BOCTH PaCIpPOCTPAHEHUH ISl OBBIILICHUS
YCTOMYMBOCTH IpHieMa CUI'HAJIa WU TIPU 3aJaHHOI 10CTO-
BEpHOCTH IIpHeMa Ul CHWKEHHSI MOIITHOCTH pajuoIepe-

JIAIOIIET0 yCTPOMCTBA. DTa BO3MOKHOCTH OTKPHIBAETCSI
BCJIE/ICTBUE TOTO, YTO IIHAPOKOIOIIOCHBIE CUCTEMBI MOTYT
00€CTIeYnTh pa3aelbHbINA MPUEM CUTHAJIOB, IPHXOIAIINX K
MECTy TNpHEMa Pa3IMYHBIMH MYTSAMU W, CJIEJ0BATEIBHO,
TO3BOJISIIOT MCTIONb30BaTh SHEPTHI0 HECKONBKUX HWHTEH-
cuBHBIX aydei [1 — 5]. Leab cTaTeu — aHamM3 pacmpo-
CTpaHEHUsI HJIEKTPOMArHUTHBIX BOJH B JIEKaAMETPOBOM
JMarna3oHe 1 000CHOBaHA 11e51eCO00Pa3HOCTh TPUMEHEHHUS
CIIOKHBIX CHTHAJIOB B PA/IHOCUCTEMAX YIIPaBJICHHSL.

PesynbTaThl uccrnegoBaHuim

Ecnu mpu opHOIy4eBOM paclpOCTpaHEHUU 3aBH-
CUMOCTh MEXAY NMPUHUMAEMBbIM M IepeJaBacMbIM CHI-
HaJaMu onpefensiercs BelpaxkeHueM [3]:

X(t) = pz(t - At) (1
B KOTOPOM BEIMYHMHBI L U At XapaKTepHU3yIOT 3aTyxa-

HHE U 3ama3/blBaHAE CUTHAJIA B MPOIECCE E€r0 pacipo-
CTpaHEeHus, TO NPU MHOIOJIYYEBOM PACHPOCTPAHEHUU
9Ta 3aBUCHMOCTb IIPHOOpETaET BHUT

x() =21 nE(t-At) #)

A€ n — YUCJI0 NPpUXOoAAInuX nyqeﬁ.
CrnenoBatenbHO, Ha BXOJ€ IPUEMHOI0 YCTPOIiCTBa
ﬂeﬁCTByeT CyMMa OTACIBbHBIX KOJ'Ie6aHI/II71 C U3MCHSIO-
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OopoodKa inopmauii 6 CKIAOHUX MEXHIYHUX CUCEeMAX

LIMMUCS T10 CITyY4ailHOMY 3aKOHY (pa3aMu U aMIUIATY/Ia-
MHU. DTO TNPUBOJAMT K SIBJICHUIO 3aMHPaHUSl CHUTHAJIA.
Paznuyaror HECKONIBKO BUIOB 3aMHUpaHMI: OOIIUE HIIH
TJIa/IKUe, CEJICKTUBHBIE, MEVICHHBIE U ObICTpBIE.

[Mpy rnagxux 3aMHUpaHUSX NPHXOMSIIUA CHTHAJ
OTJIMYAeTCsl OT MEePENaHHOrO CIy4aiHBIMU, HO MPHOIIHU-
3UTEJILHO OJUHAKOBBIMH JJIsI BCEX YAaCTOTHBIX COCTaB-
JISFOIMX CUTHAJA 3HAYEHUsIMH KO3 HUIUeHTa repea-
yu 1 caBura ¢assl. [Ipy celeKTHBHBIX 3aMUpPaHUAX Ka-
KJIOW YaCTOTHOW COCTABIISIONIEH CUTHAJIa COOTBETCTBY-
eT cBOI Ko3(h(pUIIMEeHT niepeaynl U CBOW CIBUT (a3.

MeuieHHBIE 3aMUpPaHHsI UMEIOT MECTO, €CIH L U
At; XapaKkTepu3ylTcs NPUMEPHO OAWHAKOBBIMHU 3Haue-
HUSIMU Ha MPOTSHKEHUH MTPHEMa HECKOIBKHUX JIEMEHTOB
CHTHaja, CIEeIYIOIIUX OAWH 3a ApYruM. Jims ObICTpBIX
3aMHUpaHUN XapaKTepHO OTCYTCTBHE B3aWMO3aBHCHUMO-
CTH (KOpPEJSIUKI) MEeXIy 3HAUCHUSIMH L; ¥ At; U1 psaa
TIOCJIE/IOBATENIFHO TIEPEIaBaeMbIX 3JIEMEHTOB CHI'HAJIA.

OOBbIYHO I KOMIIEHCAIlUM 3aMUpPAaHHUN Tpeny-
cMaTpHuBaroT yBenuueHue momHoctu Ha 20 nb. MnHaue
JIeNI0 OOCTOHMT MPHU HCIOJIb30BAaHUU ITUPOKOIOIOCHBIX
CHTHAJIOB, MOCKOJBKY Ipu obpaborke HITIC cormaco-
BaHHBIM (uiIbTpOM mpoucxomut cxarue LITIC mo Bpe-
Menu. B pabore [1] mokazaHo, YTO HIMPOKOIMOJIOCHEIE
CHUTHAJIBI ¢ OONBIIMMHU 0a3aM¥ 00J1a1al0T CBOHCTBAMMU:

T/tg~B; 3)

V/ Umax ~ \/OT > “4)
IZie 0. — HEKOTOpasl ITOCTOsIHHAS, 3aBUCsIIast oT 0a3sl B.
Coornomenue (3) onpenenser cxatue IITIC. Co-
OoTHOIIEHHE (4) XapakTepusyeT IMoJaBieHHe OOKOBBIX
mukoB. O0buHO B JIKM muamazoHe 4mcino jydeid, co-
W3MEPUMBIX MO MOIIHOCTH C OCHOBHBIM, HE TPEBBIIIAET
Tpex - ueTblpex. Ecim 3azepxka Mexnay iydamu At
OoIIbIlie JITUTENFHOCTH LEHTPAIBHOTO MUKA To, TO JYIH
pa3fensioTcs M LEHTPAIbHbIE MKW Pa3IMYHBIX Jydei
MOXXHO pa3eNuTh OJINH OT JPYToro, a 3aTeM U 00be/Iu-
HHUTbh, YCTPOMB 33JEPXKKY MEXKAY HUMH. Takum oOpa-
30M, ycioBue At >1T olecrieuuBaeT pasJeieHue JIyden.
JKM nuana3oH XapakTepu3yeTcsi He TONBKO MYIb-
TUIUTMKATUBHBIMU TIOMEXaMH, HO U COCPEJOTOYEHHBIMU
IO CIIEKTPY ITOMEXaMH, BO3HUKAIOIIUMH 33 CUET B3auM-
HBIX TIOMEX PaJMOCPECTB, PaOOTAONIMX B 3TOM JHara-
30HE, a TaKKe MpeTHaMEpPEeHHbIX MmoMex. IlomexoycToii-
YHBOCTh PAJUOCHUCTEMBI TOJHOCTBIO OMpEIENseTcs OT-
HOIIIEHWEM CHTHAJI - [IOMeXa Ha BbIxozie puibTpa

q2 =2PcT/N, (5)
IPI(§ Nn — CHeKTpaJ'HJHaH IUIOTHOCTh MOIIHOCTH IIOMCXHU.

Ecmu Cp€aHssd MOITHOCTb ITOMEXHU Pn OrpaHrM4c€Ha v nmomMe-
Xa }:[eflCTByeT B I1I0JIOCE 4aCTOT CUI'HaJIa, TO

ap =2p7B, (6)
rae p=P. /P, .

CootHotenue (6) ABIAETCA OCHOBOIOJIATAONIUM
B TEXHUKE C MOIIHBIMH [IOMEXaMH U YKA3bIBAET METOJ

60pr0b1 — pumenenue HITIC ¢ 6onpmumu 0azamu. B

obmreM ciydae ycwienue oopadotku IIIIC mns npous-

BOJIBHBIX ITOMeX B [1] ompezneneHo kak

(7
B [3] npoBeneH cpaBHHUTENIbHBIM aHATIU3 IIOMEXO-

YCTOWYMBOCTH M HAJEKHOCTH PabOTHI HIMPOKOIOJIOC-

HBIX ¥ Y3KOIOJIOCHBIX CHCTEM B 3arpy)K€HHOM Juaria-

30HE YacTOT, a TaKXKe JAeTCsl CPaBHUTEIbHAs OlEHKa
HITIC - cucreMm ¢ y3KONOJIOCHBIMU CUCTEMaMH, B KOTO-
PBIX paboyre 4acTOThl MOAOHPAIOTCS METOJOM MPOO Ha
OCHOBaHHMH aHAJIN3a COCTOSHHMS INAIIa30Ha.

[pumensa IITIC B 3arpyeHHBIX AMana3oHax dac-
TOT, OKa3bIBAETCSI BOSMOXKHBIM OJJHOBPEMEHHOH pPabOoTHI
CpaBHHUTEIBHO OONBIIOMY YHCIY TepefaTdyukoB. Mx ce-
JIEKIUs Ha MPHUEMHOM KOHIIe OCYIIECTBIAeTCs 1o (opme
curHasia. Bo3aMoxkHOe ke pazimure (popM CUTHAJIA MOXKET
ObITb BechMa OoJbIIMM. [Ipy HMCHONB30BaHWUM HIMPOKO
PacrpoCTpaHEHHBIX METOJIOB CEJIEKIMH 0 YacToTe U y3-
KOIIOJIOCHBIX CHCTEM 3a Ka)K/IbIM HallpaBjeHUEM CBSI3H
3aKperuIsieTcsl OnperieIeHHbI YacTOTHBIN KaHai. Hes3aHs-
TOCTB ATOT'0 KaHajla HU B KOSi Mepe He YIydIlIaeT yCIOBHs
CBSI3H T10 JIpYrMM KaHasiaMm. [Ipu ucIions30BaHUy MIMPOKO-
TIOJIOCHBIX CHCTEM IIOJy4aeM JOIMONHHUTENbHbIE BeCchbMa
3HAYUTENIbHBIE BO3MOXXHOCTH 10 MOBBIIIEHHIO d((eKTHB-
HOCTH HCHOJIB30BAaHMSI YaCTOTHOTO JAWaria3oHa, 0e3 mpu-
MEHEHHSI JIOCTATOYHO CIIOKHBIX MEPOMPHUSTHIA 10 oOectie-
YEHHUIO TTOVCKA HE3aHSATHIX KaHAJIOB M MEPECTPOUKH HX Ha
9TH KaHaJIbl B JAHHBII MOMEHT BPEMEHH.

IIpu ocymiecTBieHUH PaANOCBA3M HOHOC(EPHOI
BonHOW B JIKM nuana3oHe kaHaj cieayeT paccMaTpu-
BaTh KakK KaHaJ C EpEeMEHHBIMU MapaMeTpaMu, pUBO-
JSIIIIMHA K 3aMUAPaHHUSIM CHTHANA U (IIIOKTYanusm (as3bl
KoneOaHui B TOuke mpuema. [103ToMy OCHOBHBIM CIIO-
co0OM mpueMa B STHX YCJIOBHUSIX SIBIISIETCS HEKOT'€PEHT-
HBII npueM. B HacTosmiee Bpemst B Ykpause ajs nepe-
Jadd MHQOPMALUM TI0 JIMHHUSAM PaJUOCBSI3H IIHPOKO
npumensitorcst quckpernsie curaaisl AT(A1), UT(F1),
AUT(F6), ODPT(F9). [Insa cniennanbHpIX 1eneil UCTIONb-
3YIOTCS U UIMPOKOIIOJIOCHBIE CHUTHANBL 3 mpHBeneH-
HBIX CPaBHUTENIBHBIX XapaKTEPUCTHK IO MOMEXO03alllH-
LIEHHOCTH TIPU MPOYUX PABHBIX YCIOBHUSX IIUPOKOIO-
JIOCHBIE CUTHAJbI 00€CIIeunBalOT ropasfo Oosee BICO-
KYI0O BEpOATHOCTh Iiepefayn coodbuienuit no IKM pa-
JIMOKaHajIaM, YeM y3KOIIOJIOCHBIE.

BbiBOoAbI

AHanu3 0COOCHHOCTEH PaCHpOCTPaHEHHS JIEKTPO-
MarHUTHBIX BOJIH B JIEKAMETPOBOM JIMAIa30He MTOKa3bIBa-
€T, YTO C TOYKHU 3peHUsA 3(PGEKTUBHOCTU TEpeaavyy HH-
¢dbopMaiuy  11e51ecoo0pa3sHO  MCHONBb30BaTh  CIIOXKHBIC
[TTPY curHasbl, 00eCHEeUUBAONINE CTAOMIEHOCTh XapaK-
TEPUCTHK Ha UHTEPBaJIe HIEMEHTOB CUTHaJIa U IIMPOKOIIO-
JIOCHOCTB 3a CUET «IPBITaHbs» IO YacTtore. Takum obpa-
30M, MpPUMEHEHHE HTUPOKOMOMOCHBIX CUTHAIOB, B YacCT-
voctu ITTTPY curuamoB, 00€CHEUYMT MOBBIIIEHHE ITOMeE-
XO3AIIUIIEHHOCTH PAJMOCUCTEM YIIPABIICHUS] MPU MOIII-
HBIX BHYTPUCUCTEMHBIX U TIPEHAMEPEHHBIX MIOMEXax.
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®YHKUIOHYBAHHA NEPELUKOAO3AXULLEHUX PAOIOCUCTEM YTMNPABIIHHA
B NEKAMETPOBOMY [OIAMA3OHI

10.B. Craces, 1.0. Pomanenko

IIpogedeno ananiz nowupenns e1eKmpoMAasHIMHUX X6Ulb Y 0eKAMempogomy OianasoHi i 0OTpyHmMosana OOYINbHICMb 3a-

CMOCYBAHHS CKIAOHUX CUSHATIB 8 PAdiOCUCIEMAX YAPAGITHHSL.

Knrouogi cnosa: padioss’sizok, nepewkooozaxuujenicmo, 0ekamempoguii OianazoH.

OPERATION MANAGEMENT RADIO NOISE IMMUNITY AT DECAMETER
Y.V. Stasev, 1.O. Romanenko

The analysis of the propagation of electromagnetic waves in the decameter and justified the feasibility of complex signals

in radio management.
Keywords: radio, noise immunity, decameter.
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