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Annoranus. [IpeanoxeH crnocod co3maHusi SKPAHOB AIIEKTPOMATHUTHOTO H3JYYEHUs, 3aKITIOYarOLIUNCS
B 3aKpEIUICHHWHM Ha IIOBEPXHOCTH WIJIONPOOMBHOIO  YIIIEPOJCOAEpkKAIero Marepuaia  (hparMeHTOB
QIMIOMUHNEBOH (oibru. B COOTBETCTBMM C MPENOKEHHBIM CIIOCOOOM H3TOTOBJIEHBI 00pa3libl 3KPAHOB.
Hcnonb3oBaHHbIE [TPU ATOM (parMeHThl aTlOMUHHEBON (OIbIU ObUIM B BUJIE MPSIMOYTOJIBHUKOB H IOJYKOJIEII,
rabaputHble paszMmepbl KoTopbix He npesbland 20 MM. C TOMOIIBIO aBTOMAaTH3MPOBAHHOTO H3MEPHTEIS
kod¢¢uinmenroB mnepenaun u otpaxkeHus SNA 0,01-18 mnonydeHbl JKpaHHMPYIOIIHE XapaKTEPUCTHUKU
B quamna3zone 4yactoT 0,7-17 I'T1y oOpa3noB SKpaHOB, HM3TOTOBIECHHBIX B COOCTBETCTBHH C MPEIIOKEHHBIM
crnocodom. C TMOMOLIbIO H3MEPUTENBHOIO CTEHJa, OCHOBHBIMH KOMIIOHEHTAMH KOTOPOI'O SIBJISIFOTCS
MPOrpaMMHBIA TeHepaTop Oenoro IiyMa, YCWIMTENIb MOIIHOCTH, JUHAMHK, LIYMOMEP-CIEKTPOaHAIN3aTOp
MAHOM-2, B nuanazone yacror 20—-16000 I’y momy4eHsl 3BYKOM3OJSIIMOHHBIE CBOMCTBA 00pa3IOB YKPAHOB,
W3TOTOBIICHHBIX B COOCTBETCTBUH C MPEAJIOKEHHbIM criocoboM. [lokazaHo, 4TO BeMUUUHBI KO3 HHUIHUEHTOB
OTpa)keHHs JJIEKTPOMArHUTHOTO W3Ny4eHuss B auana3oHe uwactoT 0,7-17 I'T1 uccienoBaHHBIX HSKpaHOB
usMensoTes B npeaenax ot —0,5 mo —19,0 nb, a BenmuumHbl KO3(dUIIEHTa TEepeaayn 3JIEKTPOMATHUTHOTO
W3JIy4eHHUs B YKa3aHHOM JAuana3oHe 4actoT — oT —2,0 10 —18,0 nb. YcraHoBieHo, 4To 3HaYeHus koddduipenTa
OTpa)keHHsl AJIEKTPOMATHUTHOTO W3dydeHHs B auanazoHe 4dactor 0,7-17 T u 3HadeHuss koddduipenta
nepenavyd  3IEKTPOMArHMMHOIO M3JIydeHWss B auana3oHe dactor 6-17 [T 5kpaHOB, HM3TOTOBIEHHBIX
B COOTBETCTBHHU C MPEIUIOKEHHBIM CIIOCOOOM C HCIOJIb30BAHUEM (ParMeHTOB aTFOMHHHEBOW (OJNBIH B BUJIC
nonykosen, Ha 1,0-6,0 nb Huwke aHANOrMYHBIX 3HAYEHHU OSKPAHOB, H3TOTOBJCHHBIX C HCIOIb30BAHHEM
(parMeHTOB aTIOMUHHEBON (OJILIM B BUJE NPSIMOYTrONbHUKOB. OMpeneNeHo, YTO MCCIeOBAHHBIC SKPaHbI
obecrieunBaroT ocnabienue 3Byka Ha 2-12 nb B muamazone wactor 20-16000 I'm. C yderoM MOMy4eHHBIX
pe3yNbTaTOB JKpAaHbI, HW3TOTOBJCHHBIE B COOTBETCTBUU C TIPEUIOKEHHBIM CIIOCOOOM, PEKOMEHIOBAHBI
JUISL KCTIONTB30BAHUST B LIENIAX  3alUThl  MH(OpMALUM, I[MPKYIUPYIOUIeH B IMOMEIICHHSX, OT YTEYKH
0 aKYCTUYEeCKOMY KaHaNy M KaHaIly OOOYHOT0 JIEKTPOMATHUTHOTO U3JTYUSHHUSI U HABOJIOK.

KnroueBble c10Ba: 5IEKTPOMAarHUTHOE M3JIydeHHUE, SKPaHHPOBAHHE, UIIIONPOOMBHOE MOJOTHO, AFOMHHHEBAS
(ompra, SKpaHUPYIOIINE XapaKTEPUCTUKH, KOA(PDHUIMEHT Teperadyn U OTPasKeHHUSI.
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Abstract. A method for creating the electromagnetic radiation shields, which consists in fixing fragments
of aluminum foil on the surface of a needle-punched carbon-containing material has been proposed.
In accordance to the proposed method the shield samples have been made. The fragments of the used aluminium
foil were in the form of rectangles or half rings the overall dimensions of which didn't exceed 20 mm. Using
an automated meter of transmission and reflection coefficients SNA 0.01-18, shielding characteristics
in the frequency range 0.7-17 GHz of the shield samples made in accordance with the proposed method have
been obtained. Using the measuring stand, the main components of which were a white noise generator, power
amplifier, speaker, sound analyzer MANOM-2, in the frequency range 20-16000 Hz, the soundproofing
properties of the shield samples made in accordance with the proposed method have been obtained.
It was shown that the values of the electromagnetic radiation reflection coefficients in the frequency range
0f 0.7-17 GHz of the investigated shields vary from —0.5 to —19.0 dB, and the electromagnetic radiation
transmission coefficient in the specified frequency range vary from —2.0 up to —18.0 dB. It was found that
the of electromagnetic radiation reflection coefficient values in the frequency range 0.7-17 GHz
and the electromagnet radiation transmission coefficient values in the frequency range 6-17 GHz of the shields
made in accordance with the proposed method using fragments of aluminum foil in the form of half rings,
by 1,0-6.0 dB below the same values of the shields made using fragments of aluminum foil in the form
of rectangles. It was determined that the studied shields provide sound attenuation by 2-3 dB in the frequency
range from 20-16000 Hz. In view of the obtained results, shields manufactured in accordance with the proposed
method are recommended for use in order to protect information circulating in the premises from leakage
through the acoustic channel and the channel of secondary electromagnetic radiation.

Keywords: electromagnetic radiation, shielding, needle-punched fabric, aluminium foil, shielding
characteristics, transmission and reflection coefficient.
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BBenenne

be3omacHOCTh CBS3M CTAaBUT LENbIO TNPEAOTBPAICHUE HECAHKIMOHHPOBAHHOIO JIOCTYIIA
K HHQOKOMMYHHUKAITHOHHOMY — Tpaduky, obecrednBas TPH OTOM JIOCTaBKY HWH(OpMAIuu
IpennonaraeMpIM — Iojib3oBarensiM. JlaHHas oOiacTe BKJIIOYaeT B Ce0S  KPUNTOrpadpuvecKyro
0e301acHOCTh, 0E30IMaCHOCTh Nepefadyd JaHHBIX, O€30MaCHOCTh JJIEKTPOMArHUTHBIX H3YYCHUH
1 (pu3HUYecKyro 0e30MacHOCTh MH(POKOMMYHHUKAIIIOHHOTO 000PYIOBaHHUS.

be3onacHOCTh 2JEKTPOMArHUTHBIX H3Yy4EHUH — 3TO aHAIU3 YSI3BHMOCTEH OIpeneseHHON
CHCTEMBI Ha TMpEAMET BO3MOXKHOTO HECAaHKIMOHWPOBAHHOTO JIOCTYNa B pe3yiabTaTe HAJINYUS
U3TydeHuil or obOopymoBaHus. Kak mpaBmio, NpemoTBpalieHHE pPACHPOCTPAHEHMS H3ITyYCHUS
B OKpYXarolee MpoCTPaHCTBO, a TOYHEE, CHIKEHUE ero 10 o0ecnednBaromieid 0e301acHOCTh JaHHBIX
BEJINYMHBI, TPUMEHSETCSI K HTHPOKOMMYHUKALIMOHHBIM CHCTEMaM, PaJHOCETSIM, KpUIITOrPa(huIecKIM
CHCTEMaM WM JIPYTUM MOI0OHBIM YCTPOHCTBaM 00pabOTKU U mepesadd HHGHOPMALHIH.
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BezomacHocTh  3NMEKTPOMArHMTHBIX ~ W3YYEHWH  CTaja  BaXHOM  YacThiO  3alIMTHI
KOH(pHMICHIINANBHBIX TaHHBIX B TOCYIaPCTBEHHBIX M YaCTHBIX OpraHu3alusx. Psax ctpan paspaboranu
COOTBETCTBYIOILIME MPOTOKOIBI [Tl SKPAaHUPOBAHMS 00OPYAOBaHHS, CO3AIOIEIO AIEKTPOMAarHUTHOE
H3y4YeHHE, aMIUTUTyJla KOTOPOro MPEBHIIIAET YPOBHU, YCTaHOBIEHHBIe cTangapTomM MIL-STD-461G
«Requirements for the Control of Electromagnetic Interference Characteristics of Subsystems
and Equipmenty.

OpHoli ®W3 3afady MO pa3pa0OTKe MaTepualoB Ui CO3JAHUS 3alIUTHBIX KOHCTPYKIIHMH
IUist obecrieueHnss 0e30MacHOCTH CHUCTeM, TpeAHa3HAuYeHHBIX /ISl Mepeqadd pedeBoil nHpopMmanuy,
SIBIISIETCS 3a/1a4a pa3pabOTKH MaTepHajioB, 00JaIAl0NIMX SKPAHUPYIOIIUME CBOWCTBAMU B 33IaHHOM
JIMANa3oHe AJIEKTPOMAarHUTHBIX U3y4YeHUH, HO, C APYrOd CTOPOHBI, HU3KUMHU 3BYKOU3OJSIIMOHHBIMU
XapaKTePUCTUKAMH.

MeTO}IHKa MPOBEACHUSA IKCIIEPUMEHTA

ABTOpaMH TIPEJJIO’KEH CHOCOO W3TOTOBJIGHUSI JKPAaHOB  JJIEKTPOMArHUTHOTO  W3Ty4YCHHSI,
3aKJTFOYAFOIINICS B 3aKPEIUICHUN Ha MMOBEPXHOCTH MIJIOMPOOMBHOIO YIIIepojcoAeprKaliero Mareprana [1]
(hparMeHTOB aJIFOMUHUEBOH (OB, B COOTBETCTBUY € MPETIOKEHBIM CITOCOO0OM C(HOPMHUPOBAHBI JIBA TUTIA
00pa3ioB »kpaHoB. OOpa3iil MEPBOrO0 THIIA OBUTM H3rOTOBJICHBI C HCIIONB30BaHWEM (HParMEHTOB
ATIOMUHHEBOH (ONBIM B BWJIE MPSIMOYTOJIBHUKOB, JUIMHA W NIMPHHA KOTOPHIX HE TpeBbimana 20 mw,
00pasipl BTOPOrO THIIA — C UCIONb30BaHWEM (DparMEHTOB aJIFOMUHHEBOW (ONBIM B BHjE TOIYKOJIEI,
pamiyc W mmpuHa KOTOphIXx He mpeBblmamd 20 MM u 10 MM coorBercTBeHHO. TommmHa 00pasioB
cocTaBisUIa 8+2 MM.

Jns  uccnenoBaHHMA AKPAHUPYIOMIMX —XapaKTEPHCTHK HM3TOTOBJIEHHBIX 00pas3loB 3KPaHOB
WCIIONB30BAJICST M3MEpHUTENh KOI(POUIIMEHTOB Tiepeaaud W OTPaKeHHs, paOOTaroIMi 10 TPHHIUITY
BBIJEIIEHNS M JETEKTUPOBAHMS YPOBHEN ITaIafoIieli ¥ OTPaKEeHHOM BOJIH, TI0 METOIUKE, OMMCAHHOH B [2].
W3meputenpHas ycTaHOBKAa COCTOMT OJIOKa OOpaOOTKM W3MEPHUTENbHBIX CHUTHAJIOB, TE€HEpaTopa
KadJaromiencss 9acTOThI, Ipeodpa3oBaHms U 00pabOTKH MPOIICAIIeH BONHBI, a TaKXKe MPeodpa3oBaHuUs
1 00pabOTKHM IMaJaroINei/0OTPaskeHHON BOJIHBI.

Jdnsa  wccnemoBaHWS  3BYKOM3OJSIIIMOHHBIX — XapaKTEPUCTHK  00pas3IOB  HMCIIONB30BAJICs
H3MEPUTEIBHBIN CcTeH [3], W3rOTOBIEHHBIM M3 IBYX YacTedl aJfOMHHHEBOW TPYOBI C JIJIHHAMHA
0,8u04M u BHyrpeHHuM nuamerpoM 0,26 M. BHyTpeHHHE ITOBEPXHOCTH dYacTedl TPyObl ObLIM
OOJIMIIOBaHBI 3BYKOIOTJIOIIAIONIMM MAaTepHaIoM sl yMeHbIIeHus Iuddy3HOH COCTaBIISIOIIEH
3BYKOBOT'O TOJIS, & HAPYKHBIE IOBEPXHOCTH YacTe TPyObl ObLIM OOIHIIOBAHBI BUOPOIOTIIOMIAIOIIIM
Marepua’ioM Ha OMTyMHO-MacTH4HOW ocHoBe. (O0e dactm TpyObl OBUTM  3aKpEIICHBI
Ha METAJUIMYECKOH CTaHWHE, NpHWYeM TepBas YacTh — HEMOABIDKHO Ha BUOPOHU3OIHPYIOIIIX
MPOKJIaJKaX W3 PE3WHBI, a JApyras dYacTh IepeIBHUrajlach C IOMOIIBI0 BHWHTOBOH Iepenayu.
Merammyueckasi cTaHMHa ObTa TakKe YCTaHOBJIGHA HAa BHOPOM3ONHPYIOMINE MPOKIAJKH.
B HenonasmxHO#N wacTu TpyOBI OBLT ycTaHOBJIeH MUKpO(oH M-101 ¢ MUKpOQOHHBIM TPEAYCHITATENEM
BIIM-101. [ns MUHEMH3aIAA BO3ICHCTBUS BHOPOM3ONANNA Ha MHUKPO(OH, TOCIEAHUNA OBLI
MIO/IBEIIIEH Ha PE3WHOBBIX HUTSAX BHYTPU METAJUTUYECKHUX KOJIEI, KOTOPBIE, B CBOIO OUepelb, TAKKE
YCTaHaBIIMBAJIMCH Ha OCHOBAHHE M3 3BYKOIOTJIOMIAIOIIET0 MaTepHalia BHYTPH HEMOIBIKHONW YaCTH
TpyObl. B momBmwkHOW wactH TpyObl ObLT ycTaHOBieH auHaMuK Audiotop ¢ HOMHHAIBHBIM
comporuBieHneM 4 OM, NHKOBOW/HOMHHAIEHOW MoOmHOCTRIO 170/35 BT ¥ d9yBCTBUTEIHHOCTHIO
90 gb. O6pazenr pukcupoBamy MEXAY YaCTAMHU TPYOBI, 3aKPETUISIs €ro MEXIY IJIOCKUMHA (DIaHIIaMH
C pe3WHOBBIMU Tpokiankamu. CurHanm «Oemoro mrymay, copMHUpoBaHHBINA Tporpammoini Daqarta,
MIPOXOAUI Yepe3 ycrutelb MomHoctr LV 103, Bocipon3BoAUTCS THHAMUKOM U U3ITydalcs B TpyOy
C YCTaHOBJIGHHBIM 00pa3iioM. Perucrpaiwsi curHama ocymiecTBIsIach ITyMOMEPOM-CIIEKTPOaHAIIM3aTOPOM
MAHOM-2. Ilpu oueHKe 3BYKOM3OISIIMKA OOpasllOB BECh JMANA30H W3MEPEHUH JIEIUTCS
Ha TPEThOKTABHBIE  IIOJNIOCHI €O cpemHereomerpuiyeckumu  vacroramu ot 20 ['p go 16 kI,
B coorBercTBUU ¢ ['OCT 12090-80 «Yacrorel misi akycTudeckux u3mepeHuil. IIpenmoururenbHble
pagpDy.  3BYKOHM3OINAIUS  ONpeneNnsiach Kak pa3sHOCTh  YPOBHEH  3BYKOBOTO  JIaBJICHUSA
MIpH IPOXOKICHUH 3BYKa Yepe3 UCClIeAyeMblil oOpasel MaTepuala U B €r0 OTCYTCTBHE.
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PesyabTathl H X 00CyKIeHHE

[IpoBoaunuce u3MepeHuss KO3(PPHUIMEHTOB OTPaKEHHS W TEpPeJadd dJIEKTPOMArHUTHOTO
uznydeHus B auanasoHax YBY u CBY. IlokazaHo, 4To y 00pa3iioB 3KpaHOB MEPBOTO THIA BETHYNHBI
koo duimenTa oTpakeHHs SJCKTPOMArHUTHOTO W3IMy4deHWs B auanazone dvacrtor 0,7-21Tn
cocrapmwu —0,5... 2,7 1b B pexume xomocroro xoma u —1,0...-5,6 1b B pexume KOpOTKOro
3ambikanus (puc. 1,a), B To Bpems, Kak B quamna3oHe yactor 2—17 [T ux BeTUYUHBI COCTABUIN
—3,8...-19,0 1b B pexume xomnoctoro xoma u—2,0...—15,0 1b B pexume KOpoTKoro 3ambikanus (puc. 1, b).
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Puc. 1. 3aBucumMocTy KO3 PHUIIMEHTA OTPAKEHHUS OT YaCTOTHI AIEKTPOMATHUTHOTO M3Ty4eHHs 1J1si 00pasiioB
9KPaHOB TEPBOro tuma: a — B quanasode 0,7-2 I'T'; b — B auamaszone 2-17 I'Ty
(1 — B pexuMe XOJIOCTOrO X0/a; 2 — B PEXKUME KOPOTKOTO 3aMbIKAHHS)
Fig. 1. The frequency dependencies of the reflection coefficients the shields samples of the first type:
a—intherange 0,7-2 GHz; b — in the range 2-17 GHz (1 — in the idle mode; 2 — in the short circuit mode)

st 0Opa3ioB 3KpaHOB BTOpOro TuIa B amama3oHe dYactorT O0,7-17I'T1 BenmnauHbBI
K03 duIMeHTa OTpakeHuss cocTaBuim —2,7...-5,2 nb B pexxume xomocroro xoma u —0,5...—7,2 a1b
B peXXMME KOPOTKOTO 3aMbIKaHUs (pHC. 2,d), B TO K& BpeMs, Kak B auama3zone wactor 2-17 I'Tig
ux BenuuuHbl coctaBuiu —4,0... —11,0 1b B pexxume xomocroro xoma u —5,0...—12,0 nb B pexxume
KOpPOTKOT'0 3aMbIKanus (puc. 2, b).
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Puc. 2. 3aBucumoctu k03 HUIMEHTa OTPAKEHHS OT YACTOTHI AIIEKTPOMATHUTHOTO H3JIydeHHUsS] 00pa3IioB
9KpaHOB BTOPOro Tuma: a — B quarmasone 0,7-2 I'T; b — B muamazone 2-17 I'T'n
(1 — B pexxrMe XOJI0CTOTO X0/1a; 2 — B PEXKUME KOPOTKOTO 3aMBIKAHWS)
Fig. 2. The frequency dependencies of the reflection coefficients of the shields samples of the second type:
a—intherange 0,7-2 GHz; b —in the range 2-17 GHz (1 — in the idle mode; 2 — in the short circuit mode)
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[Mony4eHsl TaKKe BENIUYMHBI KOA(G(GUIMEHTa Tepeadyd dSJICKTPOMATHUTHOTO HU3IYYCHUS
JUTSL U3TOTOBJICHHBIX 00Pa3IloB 3JIEKTPOMArHUTHBIX 3KpaHoB (puc. 3, 4). YCTaHOBIEHO, /ISl 00pa3IioB
AKpaHOB MIEPBOT0 THIA yKa3HHBIE 3Ha4YeHUs B quara3oHax dactor 0,7-2 I'T (puc. 3, @) u 2-17 [T
(puc. 3, b) cocraBumm —5,9...-16,2 16 u —5,4...—13,2 n1b coorBercTBeHHO. JIsi 0Opa3IOB KPAHOB
BTOPOTO THUIAa 3HA4YeHUs KodduimeHTa mepenayn 3JIEKTPOMATHUTHOTO W3IYYCHHS B JTUANa30HAX
0,7-17TT1 (puc.3,a) u 2-17TTu (puc. 3,D) COOTBETCTBEHHO BapbHPOBAIKMCH B MpereIax
-2,0...-12,2 nbu —4...-18,0 ab.
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9KPaHOB TEPBOro tuma: a — B quanasone 0,7-2 I'T; b — B auanaszone 2—17 I’y
Fig. 3. The frequency dependencies of the transmission coefficients of the shields samples of the first type:
a—intherange 0,7-2 GHz; b — in the range 2-17 GHz
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Puc. 4. 3aBucumocTty K03(GHUIMEHTOB Mepeaud OT YaCTOThI JICKTPOMArHUTHOIO M3ITy4eHHs 00pa3ioB
9KpaHOB BTOpOro tuma: a — B quamnasone 0,7-2 I'T; b — B guanaszone 2—17 I'Tn
Fig. 4. The frequency dependencies of the transmission coefficients of the shields samples of the second type:
a—intherange 0,7-2 GHz; b — in the range 2-17 GHz

Ha puc. 5 mpencraBiieHsl 3ByKOH3OMSAIIMOHHBIE XapaKTEPUCTUKN HCCIEAOBAHHBIX 00pa3IoB
9KpaHOB B CpaBHEHWH CO 3BYKOM3OIALMOHHON XapaKTEepUCTHKON MOJUAITHICHOBBIX IUIACTHH
tonmmHON 600 MM, KOTOpBIE B HACTOAIIEE BpPEMs INMMPOKO HCIIONB3YIOTCS B TENAX CHIDKEHUS
YpOBHEH aKyCTHYECKUX IITyMOB, BO3ICHCTBYIOIIMX Ha TIOMEIIECHUS.
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Puc. 5. 3ByKOM30IAIIMOHHBIE XapaKTEPUCTHKH BO3YIIHON cpenpl (kpuBas 1),
00pa3IoB SKPaHOB MEPBOT'O M BTOPOTO TUIIOB (KPUBBIE 2 U 3 COOTBETCTBEHHO),
TIOMATHIIEHOBOW TIacTHHBI TommHOoN 600 MM (KpuBas 4)
Fig. 5. Sound insulation characteristics of the air (curve 1), shields samples of the first and the second
types (curves 2 and 3 respectively), a polyethylene plate 600 mm thick (curve 4)
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Kak BuaHO U3 pHC. 5, U3rOTOBICHHBIC W MCCICAOBAHHBIC SKPAHBI MIEPBOTO U BTOPOTO THUIIOB
obecrieunBaroT ocinabieHue 38yka Ha 2—3 b u Ha 2—12 nb B quanasone yacror 20-16000 .

3akaouenne

[lokazano, uyTO BeMWYMHBI KOAI(PQPHUIMEHTAa OTPAKEHUS ODICKTPOMATHUTHOTO W3ITyYCHUS
B quanazone yactor 0,7-17,0 I'T'm skpaHOB, W3rOTOBJCHHBIX HAa OCHOBE YIJIEPOAOCOJEpPXKAIIErO
WTJIONMPOOMBHOTO IMOJIOTHA U (PPAarMEHTOR ATFOMHHUEBOW (DOJBIH B COOTBETCTBHH C MPEIIOKECHHBIM
criocobom, coctasisitor —0,5...—-19,0 nb nmpu BenmmunHax kodQQuUIMEHTa Tepenadr 3IEKTPOMAarHUTHOTO
manyuenus —2,0...—-18,0 nb. Omnpeneneno, 4YTO TMyTeM U3MEHEHHs COJACPKAHUSA Yriiepojaa
B UTJIONPOOMBHOM MaTepuaie U eOMETPUUYECKHX Pa3MEpoB (ParMEHTOB ANTIOMUHHEBOH (ONBrH
MOXKHO OOecreynTh B 3aJaHHOM JMAalla30He YacToOT TpeOyeMble XapaKTePUCTUKH OTPaKCHHUS
" nepeaadyu 3JICKTPOMArHUTHOI'O HM3JIYYCHHSA YKAa3aHHBIX 3KPaHOB. B YaCTHOCTH, IIpU ITOBBIIICHUH
MPOLIGHTHOTO COJICP)KaHMs YIiepojia B HIJIONPOOMBHOM MaTepualie MOXXHO CHU3UTh 3HAYCHUS
ux ko3 uiMeHTa nepenayn 3JISKTPOMATHUTHOIO M3JIydEHHs, MPU 3TOM HMX Macca U JIMHEHWHBIC
pa3Mmepsl CyIIeCTBEHHO He u3MeHsTcs. [Ipu n3MeneHnu GopMbl pparMeHTOB alllOMHUHHUEBON (OJIBTU
MOXHO CHH3HUTH 3Ha4eHUS KOI(Q(OUIMEHTa OTPaKEHUS DSJIEKTPOMATHUTHOTO H3IYyYeHUSI TaKHX
9KkpaHOB. [IpocToTa TEXHOJOrMYECKOro IMpolecca WX M3TOTOBJICHHS M HH3Kas CTENeHb
MOABEPKECHHOCTH NPUMEHACMBIX IIPU 3TOM MATCPUAJTIOB K BO3JIGI>’ICTBHIO BHENTHEN Cp€abl ABJIAIOTCA
q)aKTOpaMI/I, 06YCJ'[aBJH/IBaIOHH/IMI/I HEBBICOKYIO CTOMMOCTb TaKHUX OKpaHOB II0 CpPaBHCHHIO
C aHaJIOTaMH.

HpI/IHI/IMaH BO BHHUMAHHUC 3BYKOU3OJIAIIUOHHBIC u QJICKTPOMArHuTHLIC CBOMCTBA
HCCICA0OBAHHBIX JKpaHOB, MOXHO CA€/IaTb BBIBOA O TOM, 4YTO OHHU MOIYyT HanTH IIPUMCHCHHUEC
B KQ4eCTBE 3JIEMEHTOB KOHCTPYKIMH, MNpeIHA3HAYEHHBIX JUIS OOJIMIIOBKA CTE€H ITOMEIICHHIH,
B Ipeieiax KOTOPBIX MUPKYJIHUPYET WHQPOpMAIWsl OTpaHHYEHHOTO PACHpPOCTPAaHEHUS. OTH DKpaHbI
Oy/yT CrOCOOCTBOBATDH 3aIMTE TAKOW MH(MOPMAIMK OT YTEUKH 10 aKyCTHUYSCKOMY KaHaly, a TakkKe
KaHaTy MOOOYHOT0 AJIEKTPOMATHUTHOT'O U3TyYSHHUST U HABOJIOK.
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