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Annorauus. [IpoBeseH TeopeTHUecKHid pacyer, MOACIUPOBAHUE M IKCIICPUMEHTAILHOE UCCIIEA0BAHIE METAllOBEPXHOCTH Ha
OCHOBE OJIHOBHTKOBBIX IUIAHAPHBIX CHHpaJIedl JUIs MOJTY4YEeHUS MaKCUMAaJbHOTO IOTJIOMIEHHS NMPHU OTCYTCTBHU OTpPa)KEHUS
3JIeKTpOMarHuTHOM BoJHbl B CBY nnanazone. Pacyer CTpyKTypHBIX ITapaMeTpoB IOIVIOMIAOIIEr0 MeTamMaTepHuana IpoBeeH
Ui ABYX cTekioTeKcTonutoB — Arlon AD255C u Taconic TLY. Pesynbrarsl MccnemnoBaHuii MOATBEPAWIN BO3MOXHOCTH
HCIOJIb30BaHUsI IIPEUIOKEHHOI CTPYKTYpPBI B KAUeCTBE HE OTPAXKAIOIIETO ITOTJIOTHTEIIS JIEKTPOMArHUTHBIX BOJIH.
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Abstract. The theoretical calculation, modelling and experimental study of the metasurface based on single-turn planar spirals
for obtaining maximum absorption in the absence of electromagnetic wave reflection in the microwave range have been carried
out. The calculation of the structural parameters of the absorbing metamaterial was carried out for two glass-textolites — Arlon
AD255C and Taconic TLY. The results of the studies confirmed the possibility of using the proposed structure as a non-
reflective absorber of electromagnetic waves.
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Beenenne

O} PeKTUBHBIM, WIH COBEPIICHHBIM ITOTJIOTH-
TeJIeM MOXKHO CUHTATh METAIlOBEPXHOCTBH, CHOCOO-
HYI0 TOJHOCTBIO MOIJIOIATh Majalolihe Ha Hee
CBUY BoiHBI, IpH 3TOM KOI(PPHUIMEHTHI OTPaKEHUS
U TPOXOXKICHHS TAaKOTO YCTPOICTBa Ha PE30HAHC-
HOM 4acToTe JOJKHBI paBHATHCA HYJIIO.

Hﬂﬂ IMOJYUCHUA TIOJIHOTO MOIJIOMICHUA B MC-
Tamarepuaje WM Ha METaroBEPXHOCTH HEOOXO/u-
MO TOJIyYUTh SKBHBAICHTHBIH 3JEKTPOMAarHUTHBINA

OTKJIMK SYEHKU TaKOW HMCKYCCTBEHHOM CTPYKTYpBHI.
[Ipu 3TOM K03 UIHEHTH OTPAKEHUS U IIPOXOXKIE-
HUsI BONM3M PE30HAHCHOW YacTOTHI JOJDKHBI paB-
HATBCSL HYNIO, T.€. METAllOBEPXHOCTh JOJDKHA HE
MIPOIyCKaTh M HE OTPAXaThb 3IEKTPOMATrHUTHBIE
BOJIHBI B PAacCMaTpPUBAEMOM [HANa3OHE 4YacToT.
JlocThyb KelaeMbIX CBOWCTB II03BOJIET OallaHC
QJICKTPHUYCCKOI0 AUIIOJIBHOIO U MAariuTHOIr0O MOMCH-
TOB OTAENBHOIO 3JEMEHTAa METallOBEPXHOCTU.
B kadecTBe oJeMeHTa METAallOBEPXHOCTH MBI
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Memanogepxnocms Ha 0CHO8e 0OHOBUMKOBBIX NAAHAPHBIX CRUPAEll CO CBOUCMBOM He ompadcaiowe2o nozromumens 6 CBY ouanasone

paccMaTpuBaeM OJHOBHTKOBYIO IUTAHAPHYIO CITH-
panb. [lon geiicTBueM manaroiied IMIOCKOH 3JeK-
TPOMAarHUTHOI BOJIHBI B TaKOM OJHOBUTKOBOII IIa-
HapHOW CNHUpaIy HHIYLHUPYIOTCS IUIOJIBHBIE MO-
MEHTBI, KOTOPBIE MOXHO BBIPA3UTh Yepe3 KOMIIO-
HEHTBI TEH30POB AJIEKTPUUECKUX, MATHUTHBIX, JJIE€K-
TPOMAarHUTHBIX U MarHUTORJEKTPUUECKUX MOJISPU-
3yeMocTeil. PaBHBIE IO aOCONIOTHOW BETMYMHE aM-
IUIATYOBl STHX TOJSIPU3YEMOCTEH O3Ha4arT cha-
JAHCHUPOBAaHHBII OTKIMK OT TakOro MHKPO-
pe3oHatopa. JlaHHas MeToAWKa MOAPOOHO omHcaHa
B pabotax [1]-[2]. B cratee [3] B kauecTBe d1eMeH-
Ta METalOBEPXHOCTH NpEeIJIOKEeHA IUIaHapHas CIH-
paJib, COCTOSIAsA U3 IBYX BUTKOB. B craThsx [4]-[6]
HCCIIEIOBAaHbBl METAllOBEPXHOCTH Ha OCHOBE JABYX-
BUTKOBBIX IUIAHAPHBIX CIUpaNed, oOJamaromnme
CBOHCTBaMM NOIJIOTHTENISI M TIpeoOpa3oBarelis I0-
nsipuzanuu CBY BoJH, HE MCHBITHIBAIOIINX OTPaXKe-
Hue. B oTnuune oT ABYXBUTKOBOM IJIaHAPHOM CIU-
panm, paccMaTpuBaeMas HaMH B JaHHOW CTaTbe OJ-
HOBHUTKOBAs CIHpANb COACPKUT MEHbBIIEE YHCIIO
9JIEMEHTOB (TIOJIOCOK W OTBEPCTHHA Ha TEYaTHOMN
IUIaTe), YTO MPHUBOAMT K YIIPOIIECHUIO U yEIIeBIe-
HUIO W3TOTOBJICHUS METAllOBEPXHOCTH B paMKax
TEXHOJIOTHH MeYaTHBIX ILIaT.

Heo06xoauMo OTMETHTH, YTO 3JIEKTPOMArHUT-
HbI€ CBOWCTBAa MeTaMaTepHajOB M METallOBEPXHO-
CTCH, COCTOSAIIMX M3 OOBEMHBIX TTAJKHUX CIUPAITh-
HBIX DJIEMEHTOB, WHTEHCHBHO HCCIIEJOBAJIUCh Ha
MPOTSHKEHUH MOCIEeIHUX aecsTuietudt [7]-[14].

1 Teopernyeckue cBeIeHHSI
PaccMOTpuM  ypaBHEHHSI, OMKCHIBAIOIINAE OT-
paXx€HHBIE M MPOILE/IINE OIS B ciiydae 3P QeKTUuB-
HOTO TIOTJIOTHTENSI TAJAOIINX DICKTPOMArHUTHBIX
BOJIH Ha PE30HAHCHOW wyacToTe. PacmonoxeHune u
KOJIMYECTBO IJIaHAPHBIX cnupanei/i A pea3alun
METANOBEPXHOCThIO (DYHKIMH IOTJIOIIEHUS MOMKET
OBITH HAWJIEHO, €CIM MPEABAPUTEIIHLHO OIpejie/ieHa
Tpebyemasi OpUEHTAIHS DIIEKTPUUECKOT0 U MAarHWT-
HOT'O JTUMOJIbHBIX MOMEHTOB B DJIEMEHTAPHOW sSUeii-
Ke. JIIsl MOCTHKEHHWS TIOJHOTO TIOTJIONIEHHS Tia-
JIATOTIEH BOJHBI KOMITOHEHTBI OTPaKEHHBIX M IIPO-
IIE/IIINX MTOJIEH JOJKHBI YIOBIETBOPSTE YCIOBHAM:
E'=0, E'=0, E' =0, E/ =0. (1.1)
He napymras oOUIHOCTH MOAX0Ma, PACCMOTPUM
JIMHEWHO MOJIIPU30BAHHYIO MAJaOIIyI0 BOJHY, BEK-
Top E KOTOpO# KOJIeOIeTCsl, HAallpUMep, BIOJIb OCH
OX, TIPU 3TOM MOJISI MTA/IAIOIIEH BOJHBI UMEIOT BH/T

E

inc

=ExX,, H, = —ﬂyo, (1.2)
0

rae E, — aMIUIMTyJa BOJHBI, T, — MMIIEJAHC CBO-

GoaHoro npocrpanctsa. Torga KOMIIOHEHTBI OTpa-

’eHHoro E” u mpomenamero £ momned moryt

OBITH HalIEHBI U3 YPaBHEHHH:

X j(’OnO ~ 1 ~
E'=——p ——m, |, 1.3
, 25 (p,x : j (1.3)
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3pece p, ¥ p,, m,_ ¥ nM, — KOMIOHCHTHI

3IEKTPHYECKOTO M MAarHUTHOTO JUTIOJIBHBIX MOMEH-
TOB JJIEMEHTApHOW SUEHKH METallOBEPXHOCTH, S —
IJI0LAAb ITON AYEHKU, ¢ — CKOPOCTh CBETa B Ba-
KyyMe, ® YIJIOBas 4acTOTa BOJHEI, j — MHUMAs
eINHUIIA.

[Moncrasus ycmosue (1.1) B (1.3)—(1.6), MmoxHO
MOJTyYUTh KOHEUHBIE YCIOBHUS AJISI OTCYTCTBHSA MPO-
MyCKaHHsl ¥ OTPAKEHHUS] BOJIHBI C JIOOOW TOJspu3a-
1Mel, OCHOBaHHBIC Ha JJIEKTPUUECKUX U MAarHUTHBIX
JUTIONIHBIX MOMEHTAaX J3JIEMEHTApHOU sSYEeiKu Me-
TaroOBEPXHOCTH, KOTOPBIE 3aMUCHIBAIOTCS CIEIYIO-
MM 00paszom:

Jong (. 1.

O:— ——m N 17
59 [px . yj (1.7)
Jony (. 1.

0=E - +—m, |, 1.8

Ry (pl . ,,] (1.8)
Jon (. 1.

0=—2"3p +—m_|, 1.9
59 (p} me] (1.9)
JoN, [ 1.

0=—2"2p ——m_|. 1.10
59 (py mej (1.10)

OTCIO)Ia CJICOYCT, 4TO
o=, (L11)
C

2SE,

: O:f)x—i-ln%v, (1.12)

Jon, c -
5. :—%mx, (1.13)
~ 1.
p,=—m. (1.14)
. C

[Moncrasnss ypasuenue (1.11) B (1.12) u (1.13)
B (1.14), mony4aem KOHEYHBIE yCIOBUS

.1, _SE,
po=—m, =—j—", (1.15)
¢ N,
b, =i, =0, (1.16)
C

W3 3TuX ycioBuil ciemyeT, YTO X-COCTaBJISIO-
mas  JIEKTPUYECKOTO MOMEHTa  3JIeMEHTapHOM
A4eHKH METaloBEpXHOCTH JIOJDKHA OBITH paBHA
y-COCTaBJIAIOIEH MarHUTHOTO MOMEHTa, a OCTallb-
HbIE KOMIIOHEHTHI JIOJDKHBI OBITH paBHBI Hymto. Ilo-
nmy4yennble ycnoBusi (1.15) m (1.16) mnokasbiBatoT
HEOOXOJMMYI0 OpPUEHTAIMI0 M 3HAUCHUS COCTaB-
JIAIOMIUX DJIEKTPUYECKOT0 M MAarHUTHOTO JMIIONb-
HBIX MOMEHTOB OTIEJbHBIX IUIAHAPHBIX CIHpaeil.
JlanHOE yCIIOBME MOXKET OBITH BBINOJIHEHO IIPU HC-
MOJIb30BAaHHUU B KaXKAOH SUYEHKE IBYX OPTOrOHAIBHBIX
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JIEBO3aKpyUYEHHBIX IUIAHAPHBIX CHHpaledl U ABYX
OPTOTOHAJIBHBIX  MPAaBO3aKPYUYECHHBIX  IUIAHAPHBIX
crMpasiel co cOaTaHCUPOBAaHHBIMU MOMEHTAMH.

2 OnTuMu3alus MapaMeTPOB MeTanmoBepX-
HOCTH HAa OCHOBE OJHOBHMTKOBBIX ILIAHAPHBIX
cnupaseil ¢ yHKuueld He 0TpaKaloLIero morJo-
Tutens B CBY nuana3one

[TyTeM 4iCIEHHOTO MOICTUPOBAHUS C HCIIOTh-
30BaHHEM METOJa KOHEUHBIX AJIEMEHTOB IPOBE/ICHA
ONTUMH3AIMA IapaMeTPOB METalOBEPXHOCTH Ha
OCHOBE OJIHOBHTKOBBIX IITAHApPHBIX CIHpaieil ¢
(hyHKIMEH HE OTPa)KaroIlero MOTJIOTHTENS JJIS IMO-
Jy4eHHs MaKCHUMalbHOH 3(QeKTHBHOCTH Ha pe3o-
HaHcHoOM yactote B CBY nuanazone.

UucneHHBI pacdeT CTPYKTYPHBIX MapaMeTPOB
OJIHOBUTKOBOM MJIaHAPHOW CHUPATIU U BCEro HE OT-
paXxaroliero MorjioTUTENS MPOBEIEH C YYETOM TeX-
HUYECKUX BO3MOXKHOCTEH TEXHOJIOTMI M3TOTOBIICHUS
TEYaTHBIX IUIAT. B KadecTBe AMDIEKTPHKA paccMOT-
PEeHBI [TBA MaTephaja C OTHOCHUTEIHHO HEBBICOKOM
CTOMMOCTBI0 M COOTBETCTBYIOIIMMH HAIIMM pacye-
TaM OTHOCHUTEJIbHON AMAJIEKTPUUECKON MPOHUIIAEMO-
CTBI0O M TaHTCHCOM YTJIa AMAIEKTPHUECKHX TOTEPh:
Arlon AD255C u Taconic TLY.

Ha pucynke 2.1 nokasaH BapuaHT pacIojioxe-
HUSl TJIAaHAPHBIX OJHOBUTKOBBIX CHHpanei B dJe-
MEHTapHOH siueliKe He OTPaKaroIero MOTIOTUTEIS
B COOTBETCTBHMHU C NMPUBEACHHBIMU TEOPETHUECKUMHU
pacyeTramu.

W3meHsss mapameTpbl 3JIEMEHTapHOM SYEHKH,
MOOMIINCh PABEHCTBA KaK MEHCTBHTENBHBIX, TaK H
MHHUMBIX YacTe KOMIIOHEHT DJIEKTPUYECKOTO U
MarHUTHOTO UIOJIBHOTO MOMEHTOB Ha PE30HAHC-
HOW YacTOTe, TO €CTh COATaHCHPOBAHHOCTH MOMEH-
TOB HCCIETyeMON STUEHKU.

Takum 00pa3oM, B TpoOIECCe ONTUMH3AIMU
MOJIyYEHbI YUCJICHHbIE MapaMeTphl MeTamaTepuala,
COCTOSIIIET0 M3 OJAHOBUTKOBBIX IJIAHAPHBIX CIHpa-
neli Ha mooxkkax Arlon AD255C u Taconic TLY,
obnamaromrero (QyHKIEEH HE OTPa)karomero MOrIIo-
TUTENS Ha pe30HaHCHOM yacTote 4 I'Tm.

o=

o="_

a) BUJI CBEPXY

YucneHHbIe 3HAYCHHUS ONTHMH3UPOBAHHBIX T1a-
pameTpoB mpuBeneHbl B Tabimue 2.1. 3mech P —
YroJ MEXIy METaUTHYECKMMHU TOJIOCKaMHU Ha JBYX
CTOpOHAX MeYaTHOW IUIaThl, @ — JUIMHA IOJIOCKH,
u3MepsieMasi OT [IEHTpa OTBEPCTHs B ILIaTe, 7 — pa-
JINYC OTBEPCTHUSI C METAIIIM3UPOBAHHBIMHU CTEHKAMH,
W — HIMPHHA METAJUTMIECKOHN TOIOCKH, [ — paccTos-
HUE MEK/Y IUTAHAPHBIMU CIIUPAIISIMHE B siueiiKe.

Tabmuna 2.1 — 3Ha4yeHuss nmapamMeTpoB He OT-
paxatomiero nornotutenss B CBY nuanazoHe Ha
Pa3IMYHBIX TTOUTOKKAX

[3; a, v, w, ls

ITapame
PamMetp rpaj| MM | MM | MM | MM

Pacrnonosxenue miaHap-
HBIX OJHOBUTKOBBIX
cripasieii Ha Arlon
AD255C

20 13,8(0,75| 1 | 12

Pacnonoxxenue I1aHap-
HBIX OJHOBHUTKOBBIX

. . 18,314,55[0,75| 1 [12,2
cnupaneit Ha Taconic

TLY

Ha pucynke 2.2 npuBeneHsl rpadUKH 49acToT-
HOW 3aBHCHMOCTH KO3(QHIIMEHTOB CO-TIOJISPHU30-
BaHHOTO oTpaxkeHus (R.,) u npoxoxaernus (T,,),
KO3 PHUIUEHTOB KPOCC-TIOISIPU30BAHHOTO OTpaXe-
Hus (R.) m mpoxoxaenus (7,), moriomeHus (A)
JUISL pacCMaTpUBaeMbIX METaMaTepHUaIoB.

Amnanu3 rpapMKoB Ha pUCYHKe 2.2 IOKa3bIBaeT,
yto ms auasekrpuka Arlon AD255C koadduimeHt
norjomeHus (A) NpUHUMAeT 3HAa4eHHs, OJIM3KUE K
0,7 Ha pe3oHaHCHOM yacTtoTe, paBHor 4 [T, a ans
Taconic TLY — 6xuzkue k 0,63, npu 5TOM B IEpBOM
cirydae KO3(QQUIMEHTH! CO-TIOJIIpU30BaHHOTO (R,,)
1 KPOCC-TIOJIIPU30BaHHOTO OoTpaxeHus (R.,) He Tpe-
BEIMAIOT 6%, BO BTOpPOM cirydae ko3dduuueHTt co-
MOJISIPU30BaHHOTO OTpaxeHus (R.,) paBeH HYIIO, a
KpOCC-TIOJIIpU30BaHHOrO oTpaxeHus (R.) — 13%.
Takum o0Opa3oMm, cyMMapHBIA KO3 QHUIMEHT OTpa-
JKEHUS Ul IBYX HOJSIpU3aLUil OTpakKEHHOM BOJIHBI
JUIsl 000MX MaTepHaNoB He mpesbiiaeT 13%.

0) Buzn B 3D

PI/IcyHOK 2.1- BapI/IaHT PacCnoJIOKEHHN TJTaHaAPHBIX OJHOBUTKOBBIX crmpaneﬁ B BHeMeHTapHOﬁ siyeiike He OT-
Ppaxaromero nmorjIoTUTCIA
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3.5 4 4.5
Yacrtota, I'T1I

a)

1 --
T, 0_8 ] \‘l :r' -
\ 1 — R _co
0.6 - ': - =R cr
====T co
0.4 - ====T er
I
0.2 - ] A
0 1
3.5 4 4.5

YactoTta, I'T11
0)

Pucynok 2.2 — I'padukn 9acTOTHON 3aBUCHMOCTH KOY(D(DHUIIMECHTOB CO-TTOJISIPU30BAaHHOTO OTpakeHus (R.,)
u poxoxaenust (7,,), k03 GHUIUEHTOB KPOCC-TIOJIIPU30BaHHOTO oTpaxkeHus (R,,) u npoxoxaenus (7,,),
ko3 durreHTa nornomeHus (4) He OTPaKAIOIIETo NOTJIOTHTENS B CITydae MeIHBIX TOJOCOK
Ha nojytoxkke Arlon AD255C (a) u Taconic TLY (6)

[onubie 3HaYeHUs KO3(D(HUIMEHTOB OTpaxe-
Hust (R), nmpoxoxnenns (7) u mornonienust (4) BbI-
PaKEHBI CIEAYIOIUM 00pa3oM:
R:RCOJ’_RCV’ T: TCO+ TC?"
4=1 _Rco_Rcr_ Tco_ Tcr-
B pe3synbraTe npoBeleHHOW ONTUMH3AIMH ObI-
JIO YCTaHOBJIEHO, YTO JUIS TOJYYEHHS MaKCHMallb-
HOH 3()(EeKTHMBHOCTH TMOTJIOMIEHHS HEOO0X0ANMO
pacrionarath CHHpaji Ha METarnoBEPXHOCTU O]
MIPSIMBIM YTJIOM OTHOCHTEIIBHO JPYT JpyTa, a TaKKe
AMETh 4eTKO 00O3HauYeHHbBIE OJMHAKOBBIE KOOP/H-
HaTbl PacIoI0KEHHs CIHpajell OTHOCHTEIBHO IICH-
Tpa dJeMeHTapHOU staeiiku pasmepoM 50 mm. Jlo-
OnThCs OO0Jiee BBICOKMX ITOKa3aTesied IOIJIOIIEHUS
HE MO3BOJIIIOT KOHCTPYKTUBHBIE OCOOEHHOCTH. B

a)

YaCTHOCTH, OJTHOBUTKOBAS IIaHApHAsl CIIHPab HMe-
€T He MapaJuleNIbHbIe IEKTPUUECKUH U MarHUTHBINA
JIMIIONIbHBIE MOMEHTHI, M3-32 4ero Kod3((UIMEHTHI
CO-IIOJIAPU30BAHHOTO M KPOCC-HOJISIPU30BAHHOIO
OTpaKEHUS W aHAJOTHYHBIE KO3()(DUITMEHTHI TIPOXO-
KICHUS UIMEIOT pa3lIYHbIC 3HAUCHUSL.

3 Dxcnepumenmanvnoe ucciedosanue

Jna mpoBefeHus SKCIIepUMEHTaIbHBIX HCCIe-
IOBaHUN ¢ wmcrmoab3oBanneM TtexHosiornn PCB Ha
nojutoxkke Arlon AD255C wu3rortoBieH 3Kcrepu-
MEHTAJILHBIN 00pa3ell METaOBEPXHOCTA HAa OCHOBE
OJTHOBHUTKOBBIX IUIAHAPHBIX CITUpaieid ¢ (QyHKImen
HE OTPaXKAOIIETO MOTIOTUTENS (PUCYHOK 3.1).

0)

Pucynok 3.1 — Ueprex matsl B popmate PCB (@) u GoTo 3KCIIeprUMEHTAILHOTO 00pa3ia (6) METalmOBEPXHOCTH
HAa OCHOBE OJTHOBHUTKOBBIX TUIAHAPHBIX CITUpaiell ¢ QYHKIMEH He OTPaKaIoIIero MOTJIOTUTEIST Ha TIOJITOKKE
Arlon AD255C
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PucyHnok 3.2 — DkcniepuMeHTaNbHAS YCTAHOBKA TSI HCCIICAOBAHIS CIIPOSKTHPOBAHHON
¥ CO3JIaHHOW METAIlOBEPXHOCTH Ha OTPaXKEHHE U MPOXOXKICHHE

-.R - akcmep.
co

------- R - skcmep.
cr

T - 3Kecmep.
TCO JKCIIEP

§..T -osKcmep. &
- cr

Yacrora, I'T1

Pucynox 3.3 — Pe3yibTaThl 3KCIEpUMEHTAIBHBIX UCCIIEIOBAaHUM U UX CpaBHEHUE C pe3yIbTaTaMH YHCICHHOTO
MOJIETUPOBAHMS HE OTPAXKAIOIIETo MOTJIOTHTEINs Ha Totoxke Arlon AD255C

C HM3TOTOBJIEHHBIM 00pa3IOM IIPOBEACHBI IKC-
TIepUMEHTAIIFHBIE UCCIIEIOBaHUS B 0€33X0BOI KaMme-
pe Hay4dHOH 1a0OpaTopuu AIEKTPOMATHUTHBIX Me-
TamaTepraiaoB HaHKMHCKOTO yHUBEpPCUTETa HAYKH U
texnosorun (Haukun, KHP) (pucynok 3.2).

Pe3ynbTaThl AKCHEPUMEHTAIBHBIX HCCIEeI0Ba-
HUHA M WX CpaBHEHHE C pe3yJbTaTaMH YHCICHHOT'O
MOJICTTUPOBAHUSI HE OTPAXKAIOIIETO ITOTJIOTUTENS Ha
nognoxke Arlon AD255C npuBeneHsl Ha pUCYH-
ke 3.3.

CpaBHEHHE pE3yJIbTaTOB MOJAEIHUPOBAHUS U
9KCIEPUMEHTA IIOKa3bIBACT BBICOKYIO  CTEIEHb
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COOTBETCTBHS ITOJYYCHHBIX pe3yJbTaToB. [IpH 3TOM
9KCIIEPHMEHTAJIBHO TIONYYCHHBIE 3HAYeHUs pPe3o-
HAaHCHOW YacTOTHI M MAaKCUMyMa IIOTJIOIICHHUS
MEHBIIIE TEOPETHYECKH PACCYMTAHHBIX 3HAYCHUH,
YTO OOYCIOBJIEHO HE TOYHBIM COOTBETCTBHEM 3Ha-
YeHHs JUIIIEKTPUIECKOH MPOHNIAEMOCTH U TaHIeH-
ca yria HOTepb peaJbHOro audieKkTpuka Arlon
AD255C ero ycpeaHEHHBIM ITapamMeTpaM, 3aJaHHBIM
MIPY MOJEITMPOBAHHUH, & TAKXKE IMOTPEIIHOCTBIO TPH
M3TOTOBJICHUH SKCHEPHMEHTAIBEHOT0 00pasna.

Ipo6remvr usuxu, mamemamuku u mexuuxu, Ne 3 (60), 2024



Memanogepxnocms Ha 0CHO8e 0OHOBUMKOBBIX NAAHAPHBIX CRUPAEll CO CBOUCMBOM He ompadcaiowe2o nozromumens 6 CBY ouanasone

3aki0ueHue

[IpoBeneHa onTUMM3aLUs C HCIOJIB30BaHHEM
METOZia KOHEYHBIX 3JIEMEHTOB, OJJHOBUTKOBBIX ITJIa-
HapHBIX CIHUpaJed M WX PaclojioKeHHs B sUeiike
METANOBEPXHOCTU I MOMYYEHHUs MaKCUMAaJIbHOIO
MOMJIOIEHUsT MpH OTCYTCTBUM oTpaxkeHus CBY
BOJIH. B oTnnume oT paHee pacCMOTPEHHOM ABYX-
BUTKOBOW IUIAHAPHOW CIIMpaiu, Npeiaraemas B
MAHHOHM CTaThe OIHOBUTKOBAS CIHPANb CONEPIKUT
MEHBIIIEe YHCIIO 3IEMEHTOB (IIOJIOCOK U OTBEPCTHH
Ha TIeYaTHOM IUIaTe), YTO MPUBOJUT K YIPOIICHHUIO U
YACUICBICHUIO W3TOTOBJICHHS METAllOBEPXHOCTH B
paMKax TEXHOJIOTHH MedaTHBIX IUIaT. PacueT cTpyk-
TYpHBIX TapaMEeTpPOB MOIJIONIAIOIIEH MeTaroBepX-
HOCTH IPOBEJIEH C yUYETOM TEXHHYECKUX BO3MOXKHO-
CTEl TEeXHOJIOTMIA M3TOTOBJIEHUS MEYaTHBIX IUaT. B
KayecTBE JUIIEKTPUUECKOM TMOMIOXKKH IUIAaTHl B
CBY nuama3oHe paccMOTpEeHBI JBa Marepuana —
Arlon AD255C u Taconic TLY.

[To pe3ynpTaTaM MOAETHPOBAHUS H3TOTOBICHBI
SKCIIEpUMEHTAJIbHBIE 00pa3Ibl METaNOBEPXHOCTEH
Ha OCHOBE OJHOBHUTKOBBIX IIAHAPHBIX CHMpaieil u
MIPOBEICHBl SKCIIEPUMEHTAIBHBIE HCCIIEIOBAHMUS.
PesynbTaThl McCIeAOBaHUS MOATBEPKAAOT 3 dek-
TUBHOCTh MCIIONIb30BaHUS NPEASIOKEHHOM MeTaro-
BEPXHOCTH B Ka4yeCTBE HE OTPAXKAIOIIETrO MOTIOTH-
TeJIsl Ha pe30HaHCHOM vacToTte, paBHoi 4 [T,
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