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IIpencraBneHbl  pe3ynbTaThl HCCIENOBAaHMUSA  XApaKTEPUCTHK OTPAKEHHS U oclabieHus
3JEKTPOMAarHUTHOTO M3JIydeHus B jauamasoHe dactor 0,7...17 I'Tm skpaHamu c pa3IMuHBIM
penbepoM IMOBEPXHOCTH Ha OCHOBE IOPOLIKOOOpasHbIX TOP(HOB HU3UHHOIO ¥ BEPXOBOTO
IIPOUCXOXKICHHUS.

Kniouegvie cnosa: HU3MHHBIA W BEpXOBOH TOp(da, XapaKTEPUCTHKU OTPAKEHHS W OCIAOICHUS,
9KpPaHBI 3JIEKTPOMArHUTHOTO M3ITyIEHUS.

BBeaenune

B Hacrosmee BpeMs MOMCK HOBBIX MaTepHajoB M KOMIIO3UTOB Ha MX OCHOBE JJISl CO3/JaHUs
BBICOKO()()EKTHBHBIX, I[IMPOKOMOJOCHBIX, TEXHOJNOTHYHBIX W YIOOHBIX B  OKCIUTyaTalllH
9KPAHUPYIOIUX KOHCTPYKIMH 3JEKTPOMATHUTHBIX H3JIyYCHUH SBIISETCS aKTyalbHOM 3ajadcii B
cUcTeMax 3alluThl MHQOPMALMM H PA3JIUYHBIX OOBEKTOB OT HETaTUBHOIO BO3ACHCTBUSA
3JIEKTPOMArHUTHBIX u3nydeHu (OMU).

[Ipennonaraercst ucnojibp3oBaHME Topda B KAaueCTBE OCHOBHOIO Marepuana Ijisi 3KpaHOB
3JIEKTPOMAarHUTHOIO M3NIydeHHsa. B Hacrosmiee BpeMsi Ha OCHOBE Topda yKe€ CYIECTBYIOT
KOHCTPYKIIUH, 00JIaIaloNIHe JTOCTATOYHO BHICOKUMH TETIOU30JIUPYIONIMMHU M 3BYKOIOTJIOMIAIOIIUME
cBolicTBamu. [IpumeHeHre Topda Mo3BoJSEeT CHU3UTH MOPUCTOCTD, MOBBICUTH TPOYHOCTH U MOTYyYHUTh
AKOJIOTMYECKH YHCThIe KOHEYHBIE KOHCTPYKIIMH, OJ1aro/iapsi €ro yHHKalbHbIM cBOMcTBaM [1].

MeToauka 3kcepuMeHTa

st m3rotoBieHus: 00pa3loB ObLIN MCIIONB30BaHbI JIBa BUJIA TOp(da: HU3MHHBIA M BEPXOBOK
13 MecTopoxaeHus «Y csok» (CMoneBHUCKuil paiion, MuHcKas 061acTh).

Topd mpencrasnser co0oil HATypaJIbHBIA NPUPOIHBIN MaTepHaj, KOTOPBIH XapaKTepUu3yeTcs
coJiep)kaHUEM B CBOEM COCTaBE€ Pa3HOOOPA3HBIX OPraHWYECKUX W HEOPTraHMYECKUX COCTUHEHUH.
OCHOBHBIMHM XHMHYECKUMH 3JIE€MEHTaMH opraHuyeckoi yactu sBiusioTcs yriaepon (C), Boxopoa (H),
kucinopon (O), azor (N) u cepa (S). Yka3aHHbIE 3JIEeMEHTHI cofepkatcs B Topde B npeaenax 48—65 %
C; 4,7-1,3% H; 24,7-45,2 % O; 0,54 % N; 0,02-1,2 % S. OcCHOBHBIMH TPYIIIIaMH OPTaHUYECKUX
COeZIMHEHHNH Topda SBISAIOTCS OUTYMBI, BOJOPACTBOPUMBIC W JIETKOTHJIPOJIHM3YyEeMble, T'YMHUHOBBIC
BEIIECTBA, LEJUII0N03a U JINTHUH., XUMHUUYECKUE 3IEMEHTHl HEOPTaHMUECKON YacTH B TOP(E HAXOIATCS
B BHJC WOHOB, COJIed WIM KOMIUIGKCHBIX coenuHeHud [2,3]. Topd sBusercs ciaoxHOU
MHOTOKOMITOHCHTHOM  TOJMANUCIIEPCHOM CHCTEMOM, coBMemiammeid Tpu ¢as3bl arperatHoro
COCTOSIHUSI: TBEPAYIO, XHUIKYI0 M Ta3000pa3Hylo. CTpyKTYpHBIH 3JieMeHT Topda — 3TO TBepAas
KOMIIOHEHTa, COCTOSIAsl M3 HEepa3lIOKMUBLIMXCS PACTUTENBHBIX OCTATKOB I'yMyca M MHHEPAIbHBIX
BEIIECTB C COXPAaHUBIIUMCS KJIETOYHBIM CTpOEHHEM. B cTpoeHHM TBep/1oi KOMIOHEHTHI TPUHIUMAIOT
y4acTHe YaCTHIBI pa3MEpOM OT HECKOJBKUX CAaHTUMETPOB JIO0 JOJIeH MUKpoHa. B 3aBrcuMocTH OT
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MPOUCXOXKIEHUS TOpQ OBIBACT TPeX THUIIOB: BEPXOBOW — €ro o0pa3yloT PacTeHUs, MOTydarollue
atMocepHOC THTAHHWE, TEPEXOMHBIH — €ro oOpa3yloT OCTaTKH OJUTOTPOMHBIX PACTCHHMA
(mepenpeBIINe OCTATKH); HU3WHHBIA — €r0 TakKe 00pa3yloT MeperpeBIIne OCTAaTKH M PaCTCHHA
(Topdoobpa3zoBarenu), MUTAIOLIMECS TPYHTOBBIMU Boiamu [4].

OCHOBHBIMH (DU3UKO-XUMHUECKUMH CBOHCTBAMHU TOP(OB SBISIOTCS BJIAKHOCTh, 30JIbHOCTh U
CTeTleHb pasnoxeHus. [loHsTHE BIAXHOCTH () HMCHOJB3YETCs JUIsl ONEHKH OOIIETr0o COCpIKaHUS
BOJIbI B TOp(e M XapaKTEepPU3yeTCsl BHIPAXKCHHBIM B MPOIICHTAX OTHOIIEHUEM MAacChl BOJBI B TOpde K
ero obmieir mMacce. CyIIeCTBYIOT pa3MYHbIC THUIBl BJIAXHOCTH: €CTECTBEHHAs, DKCILTyaTallMOHHAS,
ycioBHas, oobeMHas u np. CoaepikaHue BOIbI B Topde, UCIOIB3yeMOM JJisl Pa3lUYHBIX LENeH,
XapaKTepu3yeTcs paboyeii BIaKHOCTBIO ;. Pabouyas BIaXHOCTh — 9TO HATypajlbHAs BIIAKHOCTH

tormuBHOro Topda. Comepxanue 30isl B Topde olleHHBaeTCss OTHOLICHHEM €€ MacChl K Macce Topda,
¥ 3TOT TI0Ka3aTeNb Ha3hIBAETCS 30IBHOCTHIO. Pasmmuaror pabouyro 30mbHOCTS (AP ) 1 30mBbHOCTS HA

cyxoe BemecTBo Topda ( A€ ). Ha mpakTHke HCHONB3YIOT 30JHOCTH HA CYXO€ BEIIECTBO TOpda, Tak
Kak paboyasi 30JIbHOCTh SIBISICTCS MEPEMEHHON BEIMYMHOM, 3aBUCSINECH OT BIAXHOCTHU, MOITOMY

BMECTO Hee HCTOJNB3YIOT B KadecTBE OCHOBHOH XapakTepucTuku 3oimbHOCTE A€ [2, 3]. Cremensio
paznoxeHwust Topda SBILETCS MPOIEHTHOE Cojiepx)aHue B Topde aMophHOM OecCTPyKTypHOU MAacCHl,
BKJIFOUAOIICH TYMHHOBBIC BELICCTBA U MEIIKUE YaCTUIIbI TKaHEW pacTeHuii [5].

I/ICCHGI[OBaHI/ISI MIpOBOJWIMCE IIYTEM MCIIOJIb30BaHHUA [OIBYX 00BEKTOB HCCJIICAOBaHUA —
00pa3LoB 3alUTHBIX 3KPaHOB C NHPAMUAAIBHOM M IUIOCKOW HOBEPXHOCTBIO Ui IBYX BHIOB
HU3UHHOTO M OJHOTO BHJA BEPXOBOro MopoukoodpasHoro topda. s 3Toro ObIM MCTIOIB30BAHBL
HOJIble MOAYJIU AJ CO3JaHUsA O0pasLoB € IUIOCKON IOBEPXHOCTBIO U MOJYIH C PacIOI0KEHHBIM
BHYTpH 0apbepoM M3 NPECCOBAHHOM LEJUIIOI03bI B BHJIE YCEUCHHBIX BOCBMUYTOJIBHBIX MUPAMUA AJIS
co3maHusl 00pa3IOB C MHUPAMHIATBHON MOBEPXHOCTHIO. BOKOBBIE CTEHKH MOMIYJIEH C OCHOBaHHEM,
KPBIIIKOH U 0apbep OBUIM U3TOTOBJICHBI M3 PAJAMONPO3PAYHBIX MATEPUAIIOB I HE OKA3bIBAJIH BIUSHHS
Ha CHHUMACMBIC pPaJruOYaCTOTHBIC XapaKTCPHUCTHKU. TOJIHH/IHa BCEX o6pa3u013 3alIUTHBIX JKpaHOB
coctaBmia 50 MM, B TOM 4HKCJIE€ BbICOTA MHUpaMUJ B MUpaMUAaIbHOM Moayne coctaBuiaa 30 mMm. Ha
puc. 1 mokazana cxema MOAYJIs ¢ OapbepoM MUpPaAMHUIAIEHON (POPMBI, 3aIMOTHEHHOTO OMPEACICHHBIM
BUAOM Top(a, MO OTHOIICHHIO K Majaioliel, OTPaKEHHOH M MpoIennell 3JIeKTPOMArHUTHBIM
BOJIHAM.

5

6

Puc. 1. Cxema Moxyns ¢ 6apbepoM MUpaMUAATEHON (JOPMBI, HATOTHEHHOTO ONPEACTICHHBIM
BugoM Topda, rae 1 — kopmyc Moayis; 2 — 6apeep; 3 — Topd; 4 — moJI0e MPOCTPAHCTBO;
5 — HampaBJIeHHUE MAJAFONICH AIMEKTPOMArHUTHOM BOJIHBL, 6 — HAIIPaBIICHUE OTPAKCHHOW JIEKTPOMArHUTHOM
BOJIHBI; 7 — HaIpaBJeHUE NPOLIEIICH 3IEKTPOMAarHUTHOM BOJIHBI

Jus  mpoBeneHUs W3MEpPEHHH PaJUOvYacTOTHBIX XapaKTEPUCTHK Oblla HUCIOJIb30BaHA
M3MEpHUTEIbHAS CUCTeMa, BKIoYaromas reueparop MU auamazona 0,01...18 I'Tn, nepenaroryro u
MpPUEMHYIO0 aHTeHHBI, u3Meputens mouHoctd PM 0,01-39,5. I'enepaTop BCTpoeH B KOHCTPYKTHB
MEPCOHANBHOTO KOMIIBIOTEPa, € KOTOPOTO OCYHIECTBISIETCS 3alyCK CHEIHATU3UPOBAHHOTO
MPOTPAMMHOT0 OOECTICUeHHUs [T YIPABJICHUS 3HAUYCHUSMH YacTOThl M aMILTUTYJ(bI POPMUPYEMOTO
DMU [6, 7].
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Hcnonp3oBanueie B HCCICOOBAHUAX BHJBI Top®a o6nanann CJICAYIOIUMHU @HBHKO-

XUMHYECKAMH CBOWCTBAMH — HU3MHHBIA TOpd Nel: @ p= 58 %, A°=15 %, Hu3uHHBI Toph Ne2:

0p= 45 %, A°=30 %, BEPXOBOM: 0p= 25 %, A€ =23 %.

Pe3yabTaThl 1 X 00cy:KaeHHE

YacroTHble 3aBUCHUMOCTH K0d(hduimenToB mepemaun (S21) u orpaxkenus (S11) DMU mis
HCCIIeyeMbIX BHUIOB TOPGHOB C MUPAMUAATBHON M TUIOCKOW MOBEPXHOCTHIO MPHUBEICHBI HA PHC. 2 U
puc. 3 COOTBETCTBEHHO.
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Puc. 2. YacToTHbIe 3aBUCUMOCTH KO3((HUIIMSHTOB Iepeadn 00pa3ios 3kpaHoB DMU Ha ocHOBE:!
a — Hm3uHHOTO Topda Nel, 6 — H3UHHOTO TOopdha Ne2, ¢ — BepxoBoro Topda B Arana3oHe
gactot 0,7...17 I'Th, toe 1 — mimockast TOBepXHOCTH, 2 — MHpaMUJAlIbHAs IOBEPXHOCTh

Ha ocHoBaHMM mMOITyd4eHHBIX TPa(UKOB 3aBUCHMOCTH KOX(pQUIMEHTa Tepeaadnd o0pas3ioB
9KpaHoB OT 4acToThl DMMU (puc. 2) ObUIO YCTAHOBJICHO, YTO O0pa3ilbl HA OCHOBE HU3MHHBIX TOP(OB
00J1a1a10T CXOXKUMH XapaKTEPUCTUKAMU, KaK B Cliydae 00pa3IoB ¢ IUIOCKOH, TaK ¥ C TUpaMUIaIbHON
moBepxHocThi0. [lo cpaBHeHWIO ¢ oOOpasnmaMu Ha OCHOBE BepXxoBOro Topda 3(h(HEeKTHBHOCTH
ocnabieHus] HU3UHHBIX TOP(GOB Pe3KO MOBBIMIAETCS ¢ yBenndeHueM dactotel OMU. Koaddumment
nepeaayn Juisi o0OWX HU3WMHHBIX TOpQoB gocturaet Ha vactore 10 I['Tu ypous —27,5 nb mns
00pas3IoB ¢ IIOCKOW MOBEPXHOCTHIO W —25,8 ab st 00pa3ioB ¢ MUpaMUAaIbHON IMOBEPXHOCTHIO.
s BepxoBoro Topda HauMeHbIlee 3HaueHHe Kod(pQUIMeHTa mnepenadn cocrasiseT —9,4 nb Ha
gactore 16 I'Tu ans oOpa3dna ¢ IJIOCKOW MOBEPXHOCTBIO, a Uil oOpaslia ¢ MHPaMHUAAILHOM
noBepxHocThio —17,6 nb Ha wactore 17 [T

U3 rpadukoB 3aBUCUMOCTH KOA(DDUITMEHTa OTPaXKEHHUsT 00pa3IoB IKPAaHOB OT 4acToThl DMU
(puc. 3) ciienyer, 4TO MUpPaMUAaIbHAS TOBEPXHOCTH JUISI BCEX TPOUX THUTIOB TOP(POB XapaKTePH3yeTCs
YIIyYIICHUEM, TO €CTh MOHMXKCHHEM, KO3((UIMEHTa OTPAKEHHS TOJBKO B JIHAIa30HE YacTOT
0,9...3 ITu, a B oCTalbHOM JUAaNa3oOHE YXYIIICHHEM IO CPAaBHEHUIO C IUIOCKOH MOBEPXHOCTHIO.
BrusiHue Metamimyeckoro oTpajkares 3aMeTHO Y HUu3UHHBIX TopdoB a0 3 [T, a y BepxoBoro Topda
BO BCEM paccMaTpUBAaEMOM JHAla30HE 4YacTOT JUIsi OOOMX THIIOB IOBEPXHOCTH OOpPa3IOB U
XapaKTePU3yeTCcsl yXYIIICHHEM KO3(Q(HUIMEHTOB OTPAKEHHUS, W TOJILKO y HHU3MHHOrO TOopda No2
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HaOII0/TaeTCS 3aMETHOE YIyUIIeHnE KOd((UITUCHTA OTPaXeHHUsI I MUPaMUIATLHONW MTOBEPXHOCTH B
nuama3one 9actor ot S 1o 10 [T ua 1...2 nb.
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Puc. 3. YacToTHBIE 3aBUCMMOCTH KO3()(HIIMEHTOB OTpakeHUst 00pa3LoB 3kpaHoB OMMU Ha ocHoBe:!
a — HusuHHOTO Topda Nel, 6 — Hu3uHHOTO TOpda Ne2, ¢ — BepxoBoro Topda B 1ranasoHe
gactot 0,7...17 I'T, e 1 — mmockas HOBEPXHOCTh, 2 — MUpaMUIaIbHas TOBEPXHOCTh, 3 — IUIOCKAs
MOBEPXHOCTh C METAJUIMUECKHM OTpaXkaTeseM, 4 — mupamMuJaibHas IOBEPXHOCTh C METAITMYECKUM
OTpaXkaTeieM

3HavyeHus: Kod(pPUIMEHTa OTpaxKeHUsT HU3MHHOTO Topda Nel mpH TUTOCKOH MOBEPXHOCTH
oOpa3ma skpaHa Jexar B mpenenax or —6,4 mo —14,8 nb, a mpu mwmpammpaneHO — oT —1,2
no —12,2 nb. [Jlnga HuszuHHOTO TOpda Ne2 ¢ mIIOCKOW MOBEPXHOCTHIO 3HAUEHHs Ko3(p¢uimeHTta
OoTpakeHus1 HaxoasTcs B mpenenax ot —0,8 mo —12,6 n1b, a ¢ mupamuganeaoit — ot —0,5 g0 —12,5 nb.
O6pa3supl 3kpaHoB OMH Ha OCHOBE BEpXOBOro TOp(a MMEIOT 3HAYEeHUs] KO3 PHUINEHTa OTPAKEHHUS
IpU IIOCKON MoBepXHOCTH OT —3,3 10 —15,1 n1b u npu nupamunansHoil — ot —2,5 1o —16,9 1b, a B
ciydae 100aBJIeHHUA METATHYECKOro OTpakaTes: IpH MIOCKoi noBepxHoctu oT —1,1 mo —11,2 nb u
pu nupamMuganbaoi — ot —0,6 1o —8,5 nb.

3akiIouyeHue

Ha ocHoBaHMM TIONyYeHHBIX PE3yIbTATOB MOKHO CJENATh BBIBOJBI O TOM, YTO B Cilydyae
HU3UHHBIX TOphoB Kodpduiment mepenaun OMU He 3aBuCHT OT (QOpPMBI MOBEPXHOCTH IKpaHa,
o0pameHHOro K (pOHTY 3JIEKTPOMarHUTHOM BOJIHBI, @ B CIydae BEpXOBOro Topda BeTHMYHHA
ociabJIeHus TPy MHPaMHUIATIbHON MOBEPXHOCTH YKpaHa HAYMHAET PABHOMEPHO BO3PACTaTh C YaCTOTHI
8 I'Tu mo cpaBHEHHIO C IUIOCKOW TMOBEPXHOCTHIO. YMEHBIIEHHE BIAXHOCTH Topda NpUBOIUT K
W3MEHEHUIO BIMSHHUSA XapaKTepa MOBEPXHOCTH Ha BEJIIMYMHY OCNA0JIEHHs, YTO BHIHO Y BEPXOBOTO
Topoda.

Hawmnyummmu nokazarensMu KodQQUIMeHTa OTpakeHHUsI XapaKTepu3yeTcs oOpasel] dKpaHa
OMMU Ha ocHOBE BepXxoBOTO TOp(ha C TIIOCKOH MOBEPXHOCTHIO 0€3 METAILTMYECKOTO OTPaXKaTels Mo
CpaBHEHHIO ¢ OOpa3laMM Ha OCHOBE HU3MHHBIX TOP(OB, HO HaMOOJBIIMK BeC MpPU MPAKTHUECKON
HATPaBJICHHOCTH HMMEIOT XapaKTePHCTHKH KOA((PUIMEHTa OTPAKEHUS, IMOyYeHHbIC MPH HATMYUH
METaJUIMYECKOT0 OTpaKaTessi, IOATOMY HU3MHHBIE TOp(a SBISIOTCS OoJiee MPEANOYTUTENLHBIMU 110
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MPUYUHE CTAOMIBHOCTH WX XapaKTePUCTHK OTPAKCHHUS MEKIYy oOpasiiamMu 3SKpaHOB c (0e3)
METaJUINIECKOTO OTPAXKATEIS.

Takum o0pazom, oOpasiel dkpaHoB OMMU ¢ MIOCKOW MOBEPXHOCTHIO HA OCHOBE HU3WHHBIX
TopoB 007ANAIOT HAWIYYIIMMH pPATUOYACTOTHBIMH XapaKTEPUCTHKAMH 110 CPaBHEHUIO C
XapaKTEPUCTHKaMHU 00pa3IioB 3kpaHoB DMU Ha ocHOBE BEpXOBOTO Topda.

INVESTIGATION OF ELECTROMAGNETIC RADIATION INTERACTION
WITH PEAT-CONTAINING SCREENING MATERIALS

L.M. LYNKOQOV, D.V. STOLER

Abstract

Investigation results of the characteristics of reflection and attenuation of electromagnetic
radiation by screens with different relief surface and on the basis of lowland and upland origin
powdery peat in the frequency range 0,7...17 GHz are presented.
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