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I'MBKHUE PAJMOIIOTJIOIMAIOIIUE CTPYKTYPBI
HA OCHOBE ®OJIbTUPOBAHHBIX MATEPUAJIOB
Boiinpas O.B., borym H.B., JIbinbkoB JI.M.
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AnHoTanus. [IpeyioskeHa METOIMKA U3TOTOBIICHUS CTPYKTYP, COJIEP KAINX B CBOEM COCTaBe (POJIBTUPOBAHHBIC
MaTepralsl U XapaKTepU3yIOIUXCsl THOKOCTBIO H HU3KOW Maccod Ha eAMHMIYy IUIOmaau. BeImomHeHs! n3Mepe-
HUSI 3HAYCHUH KOA(QQUIIMEHTOB OTPAXEHUSI M NMEPEAadr 3JIEKTPOMAarHUTHOTO M3JIyYeHHS B UANa30HE YacTOT
0,7-17,0 [Ty cTpyKTyp, U3TOTOBIEHHBIX B COOTBETCTBUHU C MPEAJIONKEHHOW MeToAMKOW. C HCHOIb30BaHUEM
PEe3yJIbTaTOB BHIMOJHEHHBIX U3MEPEHHI pacCYMTaHbl 3HaYCeHHs KO3 duUIMeHTa NOTJIOMIEHH S JJIEKTPOMarHUuTHO-
IO U3Ty4eHHUs TaKUX CTPYKTyp. Ha ocHOBaHMM aHamM3a pacCUNTAHHBIX 3HAUEHHUH YCTaHOBICHO, YTO CTPYKTYPHI,
H3TOTOBJICHHBIE B COOTBETCTBUH C IPEAJIOKEHHOIN METONNKOM, XapaKTepu3yoTcs paauoIorIONalolUMH CBOH-
CTBaMH. DTH CTPYKTYpPhl pEKOMEHA0BAHbI JJIS MCIIOJIF30BaHMS B IIEJISIX M3TOTOBJICHHS MIEPErOpOOK TUIA «3aHa-
BeC», MpPEIHA3HAYEHHBIX JUII (PYHKIIMOHAIBLHOTO 30HMPOBAHUS IOMEUICHWH, HAIIPaBICHHOTO Ha 3JIEKTpoMar-
HHUTHYIO Pa3BsA3Ky PacIOJIOKEHHBIX BHYTPHU 3THX MOMEIIEHUH PaJMOdJIeKTPOHHBIX TIPHOOPOB.

KnaioueBble c10Ba: BO3IyXOIPOHMIIAEMOCTh, THOKOCTB, paJHONOINIONAONmas CTPYKTYpa, (OIbIHpOBAHHBIA
Marepuai.

FLEXIBLE RADIO-ABSORBING STRUCTURESBASED ON FOILED MATERIALS
Boiprav O., Bogush N., Lynkou L.

Belarusian State University of Informaticsand Radioelectronics
Minsk, Belarus

Abstract.The technique for the making of structures containing foiled materials and characterized by flexibility
and low mass per unit area has been proposed. The measurements of the electromagnetic radiation reflection and
transmission coefficients values in the frequency range 0.7-17.0 GHz of the structures made in accordance with
the proposed method have been performed. Using the measurements results, the electromagnetic radiation ab-
sorption coefficient values of such structures have been calculated. Based on the analysis of the calculated val-
ues, it was found that the structures made in accordance with the proposed technique are characterized by radio-
absorbing properties. These structures are recommended for use in the manufacture of partitions of the “curtain”
type, intended for functional zoning of premises, aimed at the electromagnetic decoupling of the electronic de-
vices located inside these premises.
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ObecnieueHne >JIEKTPOMArHUTHON pa3BsA3KH pa- 3a1a4, KOTOPYI0 HEOOXOAWMO pemiaTh B IENsAX CO-
JTUOJIEKTPOHHBIX NPHOOPOB — OFHA W3 KIIFOYEBBIX 3MaHUS YCJOBHH JJIsI KOPPEKTHOH paboThl 3THX
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Cem;u;z 3. Dusuueckue, qbus’uko-mamejwamultec;cue, Mamepuaﬂoee()uec;cue U MexHoJlI02Uu4eCKue OCHO6bl npu60pocmpoel—tuﬂ

npubopoB. Kak mpaBmiio, perieHne 3TOM 3ajadu
CBSI3aHO C HCIOJB30BaHUEM H3JEIUN Ha OCHOBE Ma-
TEPUATOB WM CTPYKTYp, 00CCIICUMBAIOIINX OCIIA0-
JIEHUE MOIIHOCTU JJIEKTPOMArHUTHOTO U3JIydYe-
Hus [1]. B cnydae, ecnu pagno3aeKTpOHHBIE MPHOO-
pPBl,  DJIEKTPOMArHUTHYIO  PasBsI3Ky  KOTOPBIX
HEOOXOUMO 00€CIeUnBaTh, HE SIBIISIOTCS CTAIIHO-
HapHBIMH, TO IUTAHUPYEMbIe K IPUMECHEHHUIO B yKa-
3aHHOW IIeTM M3ICTHs TOJDKHBI XapaKTepHU30BaThCs
THOKOCTBIO M HU3KOM Maccoi Ha eIUHHUITY TUIOMIA TH.
OTO CBS3aHO C TEM, YTO INPEJCTABICHHBIE CBOWCTBA
00yCTIaBIMBAIOT BBICOKYIO CTENEHb TPAHCIIOpPTa-
OCITPHOCTH U3IENHUH, 111 KOTOPBIX OHU XapaKTePHBL.

ABTOpaMu NMpeAsioKeHa METOIMKA U3TOTOBICHUS
CTPYKTYp, OOCCIICUMBAIONINX OCITA0JICHHE YHEPTUU
9JIEKTPOMArHUTHOTO H3JIYYEHHS U XapaKTepHU3ylo-
IIMXCsl TpeAcTaBieHHbIMU cBoiicTBaMu. [Ipenso-
JKEHHasT METOJMKa BKIIIOYaeT B ce0s clenylolue
Iary.

1. OTkpauBaHHe OT HETKAHOTO MOIMA(UPHOTO
MOJIOTHA (pparMeHTa mPsSMOYTONEHON (POPMBI, IITHHA
U IIMPHHA KOTOPOTO HE MEHee TadapUTHBIX pa3Mme-
POB, KOTOPBIMH TOJDKHA XapaKTepU30BATHCS H3TO-
TaBJIMBaeMasl CTPYKTypa.

2. OTkpauBaHue OT pyJioHa (HOJIBIHPOBAHHOM
CaMOKJIESIIEHCsl TUIEHKH TOJIOC, MIMPUHA KOTOPBIX
pasHa 0,5 £ 0,1 cm, a JuMHA — JUIMHE JHUArOHAIH
(hparMeHTa HETKAHOTO TMONMMI(GUPHOTO IIOJOTHA,
OTKpOEHHOro B pamkax mara 1. [{ns ompenenenus
KOJIMYECTBA OTKPaMBAEMBIX MOJOC HEOOXOIUMO HC-
MIOJIb30BATh COBOKYITHOCTH CIIEAYIOIINX yCIOBHHA:

— OTKPOEHHBIE TIOJIOCHI TOJKHEI OBITH pa3Merie-
HBI 10 yriaoM 45° Mo OTHOLIEHUIO K JABYM CMEX-
HBIM CTOpPOHaM (parMeHTa HETKaHOTO NOJIMI(PUPHO-
TO0 TIOJIOTHA;

— OTKPOEHHBIE TTOJIOCHI JIOJKHEI OBITH pa3Merie-
HBbI Ha 00eUX MOBEPXHOCTAX (pparMeHTa HETKAHOTO
noaM3()UPHOTO MOJIOTHA € IIArOM, 3HAYCHUE KOTO-
pOr0 COTOCTAaBUMO CO 3HAYEHHEM UYETBEPTH JIMHBI
ANIEKTPOMArHUTHOW BOJIHBI B pabodeMm Jauama3oHe
4acTOT M3TOTABIMBAEMON CTPYKTYPHI.

3. 3akpemnieHre MOJOC, OTKPOSHHBIX B paMKax
mrara 2, Ha 00euX MOBEPXHOCTIX ()parMeHTa HeTKa-
HOTO TONMA()UPHOTO TOJIOTHA, OTKPOCHHOTO B PaM-
Kax mara 1, B COOTBETCTBHH C yCIOBHSIMH, UCTIONb-
30BaHHBIMH B paMKax Iiara 2.

4. [Ipumanne NOTYYEHHOU CTPYKTYpe TpeOyemMoi
(opMBI C UCIIONB30BAaHMEM CTaHKa JJsl (PUIYpHOM
PE3KH MOPOJIOHA.

JI71st ycTaHOBJIGHUS THUIIA CTPYKTYP, MOIydaeMbIX
C TIOMOIIIBIO TPEIOKESHHONH METOIUKH (PaanodKpa-
HUPYIOLIUE WM PAJUOTIOTJIONIAIONINE), BBITIOJTHEHO
CIeyroIiee.

1. B cooTBeTCTBUU € NPETIOKEHHON METOAUKON
W3TOTOBJICHEI 00pa3Ibl CTPYKTYDP.

2. BelnonHeHbl M3MEpeHusl 3HaueHud Ko3(hu-
LMEHTOB OTPAXKEHUS U Mepeadu JIEeKTPOMarHuTHO-
ro usnyuyeHuss B Auamazone uactor 0,7-17,0 I'Ti
W3TOTOBJICHHBIX 00pa3noB. Jlns 3Toro ObUTH WC-

MOJIb30BaHbI TTAHOPAMHBIH H3MEPUTENb KOIDPuIm-
eHTOB oTpakeHusi u nepegaun SNA 0,01-18 [2] u
Metoauka [3].

3. BemmonHeH pacyer ko3¢ (UIMEHTa MOTJIOIIe-
HUS DJICKTPOMArHUTHOTO W3IYYCHUS H3TOTOBIICH-
HBIX 00pas3I0B C HCIOJIb30BAHUEM (POPMYJIBI

A=1-R-T,

rre R u T — cooTBeTCTBEeHHO 3HaUeHUS K03(duIu-
SHTOB OTPAXCHUS M IIepeladyl JIEKTPOMArHUTHOTO
M3IIy4eHHs], BBIpaKaeMble B pa3ax M BEIYHCISICMBIC
Ha OCHOBE CIIeIYIOIINX (HOpMyIT:

Sll s21

R=10,T=10",

rae Siiu Sz; — COOTBETCTBEHHO M3MEpPEHHBIC 3HA-
4eHusd KOod((HUIHEHTOB OTpPaXXCHUS W Mepeaadn
AJEKTPOMATHUTHOTO H3JIY4YCHHUsS, BBIpAXCHHBIC B
nemuobenax.

[MomyyenHass B pe3ynpTaTe peanu3aluyl Ipen-
CTaBJICHHBIX JSCHCTBHMI YacTOTHAs 3aBHCHUMOCTBL KO-
3¢ GUIMeHTa TOTJIONICHUS YJICKTPOMArHUTHOTO H3-
nydenus B auanasone 0,7-17,0 I'Tu ctpyxryp, us-
TOTOBJICHHBIX B COOTBETCTBHM C MPEAJIOKEHHOM
METOJMKOH, TpUBeIeHa Ha pHcC. 1.
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PucyHnok 1 — YacroTHas 3aBUCHMOCTb K03 GHIIHECHTa
MOTJIONIEHUS 3JIEKTPOMArHUTHOTO M3TyICHUS
B auanazone 0,7-2,0 [T (a) u 2,0-17,0 I'T (6)
CTPYKTYp, U3TOTOBJICHHBIX B COOTBETCTBUU
C IPEAJIO)KEHHONW METOUKON
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N3 puc. 1 cnemyer, dYTO CTPYTyphl, H3rO-
TOBJICHHBIE B COOTBETCTBHUM C MpPEAJIOKEHHOM
METOJIMKOW 00ECIIeUnBAaIOT IIOTJIOIICHHE B CPEIHEM
6onee 50 % MOLTHOCTH B3aMMOACHCTBYIETO C HUMHU
NIEKTPOMAarHUHOTO M3Iy4EHHs B JUANa30HE 4acTOT
0,7-17,0 [Tu. Takum oOpa3om, yKa3aHHbBIE CTPYK-
TypBl SBISAIOTCA paauonoromaonmMu. O npeac-
TaBILIFOTCS TIEPCIIEKTUBHBIME UIS1 MCTIONIb30-BaHUS B
W3TOTOBJICHUS W3/ICNUH, TpPETHA3HAYCHHBIX I
(YHKIMOHATBHOTO 30HMPOBAHHSA IIOMEUICHUH, B
KOTOPBIX PAaCIIONaraloTCs Pao3IEKTPOHHBIC IIPH-
OOpBI, TyBCTBUTEIBHBIE K BO3ICHCTBHIO 3IEKTpOMAr-
HUTHBIX TOMeX. Taknme W3Ienus NOJDKHBI IIPEeic-
TaBJIATH COOON 3aHABECHI, pa3MeIlaeMble MEXIy
yKa3aHHBIMH NPUOOpPaMH M 3aKpeIuisieMble Ha Hall-
paBISAIOMINX, 3a(UKCHPOBAHHBIX JMOO HA MOTOJIKE
MOMEIIEHHs], JTM0O Ha CIEHHAILHOM MOJBH)KHOM
Kapkace.

Bbaaronapuocrn. Paborta BbINoONHEHA B paMKax
HUP «BOnactuuyHble U BO3AYXOIPOHULAEMBIE 3JIEK-
TPOMArHUTHBIE 3KPaHBI HA OCHOBE ()OTBIMPOBAHHBIX
MaTepuanoB Uil oOecrnedeHus HHGOPMAIMOHHON
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MNOJABJIEHHUE ITOMEX B BECITPOBOAHbBIX TH®OPMALIMOHHBIX CUCTEMAX
BokyTs JI.B., eer H.A.2
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Munck, Pecnybnuka berapyce

AHnHOTanus. B pabote paccMarpuBaeTcs oAMH N3 KOMIIEHCAIMOHHBIX METO/IOB MOAABICHHUS HMHTCHCUBHBIX Y3-
KOIIOJIOCHBIX MIOMEX B CHCTEME MNepeaddl JUCKPETHO-HETPEPhIBHBIX coodmenuil. Vicenemyercs momexoycTon-
YUBOCTh YCTPOHCTB 00pabOTKM ABOMYHBIX CHTHAJIOB C MEKCHMBOJILHOH IICEBIOCTydYaifHONW mepecTpoikon pa-
6oueit vactotsl (ITITPY).

KaioueBble cioBa: 00paboTKa CHUTHAJIOB, JANCKPETHO-HETIPEPHIBHBIE COOOIIEHMS, ITO/ABIECHUE MOMEX, Iepe-
CTpoiika paboueil 4acTOTHI.

SUPPRESSION OF HINDRANCES IN WIRELESS INFORMATION SYSTEMS
Bokut L.1, Deev N.2

!Belarusian National Technical University
2The United Institute of Informatics Problems of the National Academy of Sciences of Belarus
Minsk, Belarus

Abstract. In the work one of compensation methods of suppression of intensive narrow-band hindrances in the
system of transfer of discrete and continuous messages is considered. The noise stability of processing devices of
binary signals with the intersymbolical pseudorandom reorganization of operating frequency (PROF) is investi-
gated.

Key words: processing of signals, discrete and continuous messages, suppression of hindrances, reorganization
of operating frequency.
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B HacTosmee Bpems 0JHOI M3 BaXXHBIX MPOOIeM
mpu QyHKIIMOHIPOBAHUHN OECTPOBOIHBIX HH(pOpMa-
IIMOHHBIX CHCTEM Mepefayn JaHHBIX SBIIETCS o0ec-
MeYeHUE 3alIUIICHHOCTH M ITOBBIIIEHNE CTOWKOCTH
K BO3JEHCTBUIO aJAUTUBHBIX, MYJbTUMLINKATUBHBIX
TIOMEX ¥ MEKCHMBOJIbHOW MHTepdepenun [1].
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JUis CHWKEHUS BEpOSATHOCTH OMmMOKM Ha OWT
TIPH JIWCTBUM WHTEHCUBHBIX Y3KOTOJOCHBIX MOMEX
nenecooOpa3Ho MPUMEHEHHE aJlallTUBHBIX KOMIICH-
catopoB niomex (AKII). C 3Toii 11eN1bi0 B KK bl U3
4aCcTOTHBIX KaHajoB Bkmrodaercs AKII, oGecreun-
BalOLIMi 0OHAPYKEHIE MOMEXH U OLCHKY €€ YPOBHS



