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BJIMSAHUE JEKOPATUBHBIX METAJIVIMUECKUX
MNOKPBITUA 3JAHUMA HA DJTEKTPOMATHUTHYIO OGCTAHOBKY
N JIEKTPOMATHUTHYIO COBMECTUMOCTDb PA/IMOCUCTEM
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Benopycckuii cocyoapcmeennbiil ynueepcumem uHGopmMamuxu U paouoInekmpoHuKy

Hcnonws3oBanne MAEKOPAaTUBHBIX MeTaJInde- TENbHO M3MEHSAET MX JJIEKTPOJUHAMUYECKHE Xa-
CKUX TOKPBITUH, B YaCTHOCTH AJTFOMHHHMEBOIO JIU- PaKTEpUCTHUKH M CIIOCOOHO CYIIECTBEHHO BIIUSATDH
CTOBOTO TOKPBITHS, JUISl YIYYIIEHUS BHEIIHETO Ha DIIEKTPOMAarHuTHyl0 obOcraHoBky (OMO) B
BHJA 31aHHUH U UX 3alIUTHl OT BO3IEHCTBUI 3HAUM- OKpPECTHOCTH 3THX 3JaHHUH, a TakKe Ha JJIEKTpO-
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MAarHuTHYI0 COBMECTHUMOCTh PaJUO03IEKTPOHHBIX
cpencte (OMC POC) pa3nuuHBIX CITyKO, HCIIONb-
3YIOIIMX ATHU 3[aHUS JUIS pa3MeEIleHUs MpueMore-
penarommx aHteHH, Jmbo POC, pacmnonokeHHBIX
Ha HeOOJIBIIIOM paccTOsSHUY. JlaHHOE BIMSIHUE, KaK
MPaBUJIIO, BHIPAJKAETCS B:

® U3MEHEHHMH Juarpamm HarnpasienHoctd (JIH)
pa3MEIlEHHBIX Ha 3JaHUM aHTCHH, BKJIIOYast U3Me-
HEHUE HaIlpaBJICHUH rIaBHBIX JenecTkoB [IH;

® U3MEHCHHUH YCIIOBUH NMU(PAKIUK pagroOBOIH
Ha JJeMEHTaX 3/aHui U YBeMWYeHHH Kod(hdu-
LMEHTA OTPa)XEHUSI PAJUOBOJIIH OT €ro IMOBEpX-
HOCTH;

e 00pa3oBaHWM BTOPUYHBIX WHTEPMOIYISAIIH-
OHHBIX M3ITy4eHUH (TMaCCUBHOW MHTEPMOIYJISIIUH)
pu O0JIYYEHUU 3/1aHUS MOIIHBIM DJICKTPOMArHHT-
HBIM IT0JIEM 32 CUYET HEeTMHEHHOr0 TpeoOpa3oBaHus
(merexTUpOBaHUSA)  BBICOKOYACTOTHBIX  TOKOB,
HaBOJUMBIX Ha 3JIEMEHTAaX METaJNIMYECKOro ACKO-
pPATHUBHOIO MOKPBITUS, HA TIOJBEPKCHHBIX OKHCIIE-
HUIO JJICKTPUUYECKUX KOHTAKTaX MEXIY 3TUMHU
snementamu [1-3].

[To peanbHBIM (haKTaM BIHSHHS JIEKOPATUBHO-
r0 QJIIOMHHHEBOTO TOKPBHITHS OIHOTO OOBEKTa,
pa3MellleHue aHTEHH pPaJuOCTaHIMI Ha KOTOPOM
CXEMaTHYeCKUd MPHUBEACHO Ha puc. 1, pacmoio-
KEHHOT'0 Ha HEOOIBIIOM PACCTOSHUH OT MOIIHOTO
paaMonepenaronero eHTpa, Ha u3Menenne OMO
B OKPECTHOCTHU ATOI'0 00BEKTa OBLIM HMPEAPUHSTHI
HCCICIOBAHUS, HAMpABICHHbIE Ha OMNpPEICICHHUE
NPUYUH BO3HUKIIUX JJIEKTPOMATHUTHBIX TOMEX
CTAllMOHAPHBIM U MOOWJIBHBIM PaJUOCTAHIUSM
muana3zona OBY, pa3MeleHHBIM Ha 3TOM 00BEKTe
U B €r0 OKPECTHOCTH.

Yuciaennoe moaeuposanue JIH anTeHH ¢ yue-
TOM NPUCYTCTBUA OJIU3KOPACHOJI0KEHHBIX MPO-
BOASIIIUX MOBepxHocTeil. [‘eomerpus oObekta
U BAapUAHTHI pa3MELICHUS HAa HEM aHTEHH pajauo-
cranuuit auanazona OBY npuBeaens! Ha puc. 1.

Puc. 1
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TumoBeIM ANl paccMaTpUBAaEMbIX CHUTyalHi
SIBJIAETCS CIEAYIOLIEe:

® CIIO)KHAsi MHOTOYPOBHEBasi T€OMETPHUSI BEpX-
Hell MEeTalJINYeCKOH MOBEPXHOCTH, HAIWYHE BbI-
CTYNAIOUIMX 3JEMEHTOB (JIM(TOBBIX HAACTPOEK,
OalieH W T. I.) U HAKJIOHHBIX MOBEPXHOCTEH (Me-
TaJTH4ecKasi KPOBJIs);

® pa3MelIeHNEe aHTEHH Ha Pa3IMYHbIX PaccTosi-
HUSIX OT TpaHel, 00pa3yeMbIX TOPU30HTAILHBIMH
U BEPTUKAIBHBIMU (HAKIIOHHBIMH) METaJUIMYCCKH-
MU TIOBEPXHOCTSIMH.

[IpakTndeckoe OONBIIMHCTBO PaAUOCTAHLINN
nuanazoHa OBY, Bkiouas paavoCTaHIIMM HA pac-
CMaTpUBaeMOM OOBEKTE, UMEIOT BUOPATOPHBIC aH-
TEHHBI U MoJIocy pabounx yactoT mupuHon ~20 %
OT 3HAUYEHUS LEHTPAIbHOH YacTOTHl HACTPOUKH.
[Ipy >TOM THIIOBBIMM BapHaHTaMH pa3MeENISHH
AQHTEHH SIBIISIOTCH:

® pa3MeleHre aHTeHH Ha TOPU30HTAIIEHOM OO0
HMMEIOIIECH HE3HAYUTENbHBIA HAKIIOH IUIOCKOWA IMpo-
BOJIAIIEH IMOBEPXHOCTH Ha YHAIEHHUH OT Kpas He
MeHee JUTMHBI BOJHBI A (aHTEeHHHI 4 1 B Ha puc. 1);

® pa3MelleHHe aHTEeHH B HEMOCPEICTBEHHOM
ONMM30CTH OT TpaHW, 00pa3yeMod TOPU30HTAIb-
HOI 1 HakJIoHHOU (aHTeHHa C Ha puc. 1) mudo ro-
PU3OHTANBPHOW ¥ BepTUKambHOW (aHTeHHa D Ha
puc. 1) mpoBOAAIIIME TOBEPXHOCTSIMH;

® B3aNMHOE pa3MelleHHe aHTEeHH B Ipeenax
npsMoit BuguMocTH (aHTeHHBI B u C 10 OTHOIIIe-
HUIO K aHTeHHe D), a Taixke B 00JIaCTH PaluOTEHU
(arTenns! B, C 1 D 10 OTHOIICHHUIO K aHTEHHE A).

Uucnernnoe mopenupoBanue JJH BuOpaTopHBIX
AHTEeHH, Pa3MEIICHHBIX Ha BEPXHUX ITOBEPXHOCTSIX
00BeKTa, MPOBENEHO MeToAoM MOMEHTOB [4]. Ilpn
€ro BBITIOJTHEHWH UCTIONH30BAHbI JIBE MOJEIH TPO-
BOZSIICH MOBEPXHOCTH (puc. 2): Momenb 1 — me-
TaJuln4deckas TIOBEPXHOCTh aNMpOKCHMHPOBaHa
CHCTEMOU paJralibHbIX MPOBOTHUKOB; MOJIEND 2 —
TO JK€ CHCTEMOW METAITMYECKUX MPOBOIHUKOB
B BHJIE PEIIETKU.
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Mogens 2

Puc. 2

Hwxe npuBenens! pe3yabTaThl MOJETHPOBAHUS
TUTS: X

e ciydas l: BepTUKaibHBIA BUOpATO], ICIIO-
JIOKEH B TITyOMHE TOPU30HTAIBHON MeTallin1cCKOM
MOBEPXHOCTH, UCTIONB30BaHa Mozens 1 (puc. 2) npu
CIIEAYIOIIMX UCXOAHBIX JaHHBIX: JUIMHA BHOpaTopa
4eTBepTh UHBI BonHBI (0,224)), 1NIMHA anmmpok-
CUMHPYIOIIMX TPOBOIHUKOB OrpaHHYeHa JJIMHOH
BonHbl A. JIH B BeprukanmbHO#l (ruiockoctu F)
W TOPHU3OHTAJBbHOM (TIocKocTH H) TIOCKOCTAX
Moka3aHbl Ha puc. 3. Ha 3ToM prcyHKe npuBeneHbI
takxke 3HadeHns KH/I, BXogHOro conmpoTHBIEHUS
(R + iX), KCBH B nuHUSAX C BOJIHOBBIM COIPOTHB-
neaneM 50 m 75 OM um HepaBHOMepHOCTH JH
B TOPU30HTANBHOHN TJIOCKOCTH;

e ciryyas 2: BepTHKalbHBI BUOpaTop pacmo-
JIOKEH Ha Kpar TOPU3OHTAIBHOW METaJINYeCKOH
MTOBEPXHOCTH, TIEPEXOAIIEH B HAKIOHHYIO POBO-
TSIIIYI0 TIOBEPXHOCTH € YIJIOM HakioHa 3 = 60° mo
OTHOILIEHUIO K TOPU3OHTAJH, HUCIONb30BaHA MO-
nenb 1 (puc. 2) mpH UCXOMHBIX TAaHHBIX, COOTBET-
CTBYIOUIMX TpensiaymemMy ciydaro. /IH B Beprtu-
KaJbHOH (mockocTr E) U ropu3oHTanbHOH (Tu1oc-
koctn H) mockocTsx mMmokasaHel Ha puc. 4. Ha
ATOM PUCYHKE Takke mpuseneHbl 3HaueHus KHJI,
BxoaHoro conpotusieHusi, KCBH B nunusx c Boi-
HOBBIM corpotuBieHneM 50 u 75 OM U HepaBHO-

MepHOcTh JJH B ropu30HTaIbHON IJIOCKOCTH;
Yacrora — 150,0 MI'1g 0 KH/I — 2,40 nb

It E 120

150
180
R=31,30m
KCB/50 =1,597

X=-0,1 Om
KCB/75=2,395

Yacrora— 150,0 MI'm 0 KH/ — 2,40 nb
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150
180
R=3130m
Hepasunomepuocts JITH — 0,00

X=-0,1 Om

Puc. 3

Yacrora — 150,0 MFL_[ 0 KHI[ - 2,7_9 nb
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IIn. £ 120
150
180
R =58,40Om X=1,50m
KCB/50=1,171 KCB/75 = 1,285
Yacrora— 150,0 MI'm 0 KH/ - 2,79 nb
[ .20
0. &0
0.
90
IIn. H 120
150
180
R=58,40Om X=1,50m

Hepasromepnocts JIH — 0,57 n1b

Puc. 4

e ciydast 3: BEpTHUKaIbHBIA BHOpaTOp pacmo-
JIO)KEH Ha Kparo FOPU30HTAIBHOU METaJTMYECKOU
MOBEPXHOCTH, TMEPEXOAsdiled B BEPTUKAIBHYIO
MPOBOJSIIYIO IOBEPXHOCTh, UCIIOIB30BaHA BTOPAsI
Mozenb 2 (puc. 2) MpH UCXOAHBIX JAHHBIX, COOT-
BETCTBYIOLIUX MIpenpiayummM ciaydasm. IH B Bep-
TUKaIbHOU (TUTOCKOCTH FE) M TOPU30HTAIBHOU
(rumockocTrt H) TIOCKOCTSX TMOKa3aHbl Ha pHC. S.
Ha »sTtoM pucyHke Taxke NpUBEICHBI 3HAYCHUS
KH/, Bxonuoro conporusnenus, KCBH B nunusax
C BOJIHOBBIM corporuBienreM 50 u 75 OM u Hepas-
HoMepHOCTh JIH B ropU30HTaNbHOM TIIOCKOCTH.
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Yacrora — 150,0 MI'm 0 KHJ - 2,20 nb

R=45,6 Om X=10,70m
KCB/50 = 1,274 KCB/75 = 1,698
Yacrora — 150,0 MI'ig Q KH/ - 2,20 nb
[T .30
0. E0
0.
a0
IIn. H 120
150
180
R =45,6 Om X=10,7 Om

Hepasrnomepuocts JIH — 0,92 nb

Puc. 5

AHaJn3 TONYy4YeHHBIX B PE3yJbTaTe MOJEIHPO-
Banusi JIH (puc. 3-5), a Takke oleHKa H3MeHe-
Huil Tux JAH npu u3meHeHMH paboO4MX YacToT,
coorBercTByoIMX POC, CBUAETENBCTBYIOT O Clle-
JYIOLIEM:

1) pacmonoxeHue aHTEHHBI B TIyOMHE MPOBO-
JSIed TOBEPXHOCTU COMPOBOXKIAETCS «OT)KHMa-
HUeM» TlaBHoOro Jenectka JJH BBepx, uTo mpuso-
IWUT K YBEJIMUYEHHUIO YCUIICHUS! aHTEHHBI B HaIpaB-
nenusx (20-60)° mo yriy mecrta. OTO MOXKeET
yxynumute OMC POC Ha oObekTe mpu pasmere-
HUU aHTeHH 3TUX POC Ha paznMyHBIX YpPOBHSX,
KOr'Jla B3auMHbIe yriibl Bu3upoBanus POC nmonanaor
B YKa3aHHBII IMana30H 3HAaYEHUH YIiia MecTa;

2) pacmoloKeHHWE aHTEHHbI y Kpas TOpU30H-
TaJIbHOW MPOBOIAIIEH IOBEPXHOCTH, MNEpPExXOoms-
el B HaKJIOHHYIO (MeTajuthdecKkasi KpoBiisi) Ju00
BEPTUKAIBbHYIO (BEpTHKaJbHAsi CTEHa C JeKopa-
TUBHBIM METAJUIMYECKUM TIOKPBITHEM) IIOBEpX-
HOCTb, IPUBOJMUT K CYLIECTBEHHOMY OTKJIOHEHHIO
Ha (20-60)° BHM3 rmaBHoro Jemectka [IH B
HampaBlIeHNH «OT oObexTa» u Ha (20—40)° BBepx
B HAIIPaBJICHUU «B TIyOb 00BEKTa» MPH 3aMETHOM
CHIDKEHHUHU YCWJIEHHS aHTEHHBI B TOPU30HTAJIbHOU

BecTHuk BHTY, Ne 6, 2009

IJTOCKOCTU. DTO TaKXKE€ MOXET SBIATHCA MPUUUHOM
yxynmenuss OMC POC Ha oObekTe W B e€ro
OKPECTHOCTH MpHU pa3MelieHuu aHTeHH 3Tux POC
Ha pa3JMYHBIX YPOBHSX, KOTJIa B3aUMHBIC YTIIbI
BusupoBanusi POC COOTBETCTBYIOT YKa3aHHBIM
3HAQUYEHUSIM YIJla MeCTa, a TakKe YMEHbBIIUTH
JATbHOCTh CBS3M 34 CUET CHUXKECHUS YCUIICHUS aH-
TEHH B TOPU30HTAJIBLHON MIOCKOoCTH Ha 1,5-2,5 nb.

[Ipu pa3smenieHUM aHTEHH Ha pa3iIMYHBIX
ypoBHAX OTKiIoHeHue ux JIH BBepx OT ropusoH-
TallbHOM TPOBOMALICH TMMOBEPXHOCTH U BHHU3
«BIIOJIbY» BEPTUKAIBLHOW JIMOO HAKJIOHHOW IPOBO-
JSIIIEH TTOBEPXHOCTU B COYETAHUU C YIYUIICHUEM
YCIOBUU OTPa’KEHUS PAAMOBOJIH OT MOBEPXHOCTHU
00bCKTa M MX JU(PPAKIMA HA MHOTOYHCICHHBIX
OCTpPBIX TpaHAX, 00pa3yeMbIX MPOBOASIIUMH I10-
BEPXHOCTSIMH, MOXET 00ECIICYUTh COBOKYITHOE CHH-
JKEHHUE MOTEPh PACIPOCTPAHEHUS PAJTUOBOIIH MEXK-
Iy aHTEHHaMH, pPaCIHOJIOKEHHBIMU B IIpenenax
npsAMOl BUIUMOCTH, 10 3—4 1b u Oonee, a s aH-
TEHH, pacrojiaraeéMbiX B o0iacTu TeHu, — 1o 5—10 nb,
YTO CIIOCOOHO MIPHUBECTHU K CYIIECTBEHHOMY YCHJIC-
HUIO TTAPA3UTHBIX 3JIEKTPOMATHUTHBIX CBSI3CH MEXKTY
POC o0ObekTa 1 HEMOITYCTUMOMY YBEITHUYCHUIO YPOB-
Hel HenpeTHaAMEPEHHBIX TIOMEX MEXKTY HUMH.

Pe3yabTatbl MoOJeJIMPOBAaHUSI OTPAKEHUS
paanoBoH. YnclieHHOe MOJCIUPOBAHUE OTpaXKe-
HUS 3JICKTPOMArHUTHOTO TOJIsA, CO3/IaBaeMOro BHO-
paTOpHON aHTEHHOW, OT JEKOPAaTHUBHOTO MeETall-
JIMYECKOTO TOKPBITHUS, TAKXKE BHITOTHEHHOE METO-
JIOM MOMEHTOB, IO3BOJSIET CIENATh CIEAYIOIINE
BBIBOJIBI:

1) mpuMeHeHHE IEeKOPATUBHOTO MeETaJlIHYe-
CKOTO TOKPBITHS COMPOBOXKAACTCS YBEIUYECHUEM
YpOBHEH paguOBOIH, OTPa)KEHHBIX OT COOTBET-
CTBYIOIIMX MOBEPXHOCTEH (CTECH, KPOBIIU) 3/IaHUMH,
coopyxxeHul, Ha 2—3 nb u Oonee. DTO TaKKe CIIO-
COOHO TPHBECTH K CYIICCTBEHHOMY YCHJICHUIO
Mapa3uTHBIX SJCKTPOMATHUTHBIX CBS3EH MEXKITY
POC o00bekTa W HENOMyCTUMOMY YBEITHYCHHIO
YpOBHEH HEMPEIHAMEPEHHBIX MMOMEX MEXKy HUMH.
Hcnonp3oBanre B KauecTBE MaTEPUAJIOB MOKPHI-
THS METaJUIMYECKUX CILUIABOB C OTHOCUTEIIBHO Ma-
JION BIEKTPUUYECKON NPOBOJMMOCTBIO, B YACTHOCTH
HEpKaBEIOMIEH CTadl pPa3IUYHOIO0 COCTaBa WU
HEMIPOBOJSIINX JAEKOPATUBHBIX MAaTEPHAIOB C IO-
BEPXHOCTHOM MeTa/uIM3alueii, MPAaKTUYECKU HE
naer 3QQekTa 1Mo CPaBHEHUIO C OTPAXKECHUEM OT
IIUPOKO HCIONB3YEMOr0 TOKPBHITUS Ha OCHOBE
AJIFOMHMHUS;
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2) yBenWYEHHE SKPaHHUPYIOIIEH CIOcOOHOCTH
CTEH 3/1aHMH 3a CUET NMPUMEHEHUS JAEKOPATHBHOIO
METaJNTUYECKOr0 TOKPBITHA CIIOCOOHO YXYIIIUTh
BHYTPH 3TUX 3JaHHHA KaueCTBO MOOMIILHOHM pajuo-
CBS3M pa3IMYHOIO HA3HAYEHHd, a TaKXKe IKOJIO-
THYHOCTh COTOBOI CBSI3M BHYTPHU OSTHX 3JaHMU.
[locnennee oOyclIoOBICHO yBEIMUYEHHWEM H3Iydae-
MOW MOIIHOCTH aO0OHEHTCKHX CTaHIMH, KOMIIEH-
CHPYIOLIMM YBelIW4YeHHEe Oa30BBIX MOTEPh MpH
pacmpocTpaHeHUH pPaJUOBOIH MEXAy 0a30BOi
1 aDOHEHTCKUMH CTAaHLUSMH COTOBOM CETH.

Pe3ynbTarhl 3KcIIepHMEHTAJIBHBIX HCCJIEN0-
BaHuii MO Ha o0bekTe. DKCIEPUMEHTAIbHBIC
uccnenoBanuss OMO Ha 00bEKTE, BBHIMOIHEHHBIC
C HCIIONIb30BaHUEM H3MEPUTEN HANpPSHKEHHOCTH
nojsi B KOMIUIEKTE C HW3MEPUTENBHBIM IPHEM-
HUKOM SMR4518 u wu3MepuTenbHOW aHTEHHOH
[16-61, mno3BoMMIM OOHApPYXUTh TPHUCYTCTBHE
BECbMa PEAKO BCTpEUaroulelcs B Ha3eMHBIX TPYII-
nupoBkax POC HecTanmoHapHOH MacCMBHON WH-
TEPMOIYJIALIMOHHON paJuoIIOMEXH C YPOBHSIMH, Ha
20-25 nb mnpeBBIIIAIOMIMMU YpPOBEHb YYBCTBHU-
TEIbHOCTH THUIOBBIX PAaJNOCTAaHIUI Juamna3oHa
OBY. Ha puc. 6 npuBeneHa cnekTporpamma Io-
MEXOBOM 00CTaHOBKH (IO CPEIHEMY M MUKOBOMY
3HAUEHUSIM HAINPSKEHHOCTH TOJIS B TI0JIOCE aHAJIM-
3a 9 k'), HaOmromaeMoll Ha BBHIXOJNE MPHEMHOM
AHTEHHBI OHOM M3 paJuOCTaHINH, pa3MeleHHbIX
Ha oOwekTe. IlogaBinsioniee OONMBIIMHCTBO Y3KO-
MOJIOCHBIX ~KOMIIOHEHT 3TOH  CIEKTpOrpamMMbl
MPEACTaBIsAeT COOOM MAaCCUBHYIO WHTEPMOIYJIS-
U0, 00pa3yeMylo Ha TOJYNPOBOASAIIMX KOHTaK-
Tax JJEMEHTOB AaJIlOMUHHUEBOTO JEKOPaTHUBHOIO
MOKPBITHSL 00bekTa. DJTa momexa HaOIromanach
nepuoanyecku B Tedenue 10-20 ¢ B mepuoxa cos-
MaZeHus CEaHCOB «IOACBETKM» O0BEKTa MOIIHBIM
3MEeKTpOMarHUTHBIM nosieM oT psaga POC, pacno-
JIOKEHHBIX HA Pa3MYHOM YIAIEHUH OT O0OBEKTa.
CrnexrporpaMmmMa OMO B mepuoasl CYIIECTBEHHO
MEHbIIIEH MHTEHCUBHOCTH BHEIIHErO 3JeKTpoMar-
HUTHOI'O IOJI NpuBejeHa Ha puc. 7. Mcxoms us
TpeOOBaHUI KOH(HICHUINATLHOCTH Ha CIEKTPO-
rpaMMax YyKa3aHbl YCJIOBHBIE 3HAauY€HMsI YacToT,
MIpUHAUIeKAIINX TUANa30HY IBYXMETPOBBIX BOJH.
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BBbBIBO bl

1. HWcnonb3oBaHuE METAIUIMYECKUX JAEKOpa-
TUBHBIX TOKPBITHH 3MaHUN Ha OOBEKTaX, HACHI-
ImIeHHBIX OonpM uucioM POC, moxer cyie-
CTBCHHO IOBJIMSTh HA BHYTPU- H MEKOOBHEKTOBYIO
OMC P3C 3a cyer CyIeCTBEHHOTO HM3MEHEHUS
XapaKTEPUCTUK DICKTPOMATHUTHBIX CBSI3EH MEXKITY
AHTCHHAMH, U3MCHEHUS YCIOBUN MHTEP(EpeHIINH
Y JU(PaKIUK PATUOBOIH 33 CUYET CYHISCTBEHHOTO
VBEIMYEHUS DJIEKTPUUYECKOM MPOBOJUMOCTH IIO-
BEPXHOCTH 3/IaHUH.

2. Ilpu pa3merieHnn cnaboOHAPABICHHBIX aH-
TeHH auana3oHoB BU-YBUY Ha 3panugax ¢ meran-
JIUYECKUM JICKOPATUBHBIM MOKPBITUEM CIIETyeT
VUUTHIBATh MCKAXKEHUS WX JUarpaMM HarpaBliCH-
HOCTH B BEPTHKAJIbHOM M TOPU3OHTAJIBHOM ILIOC-
KOCTSIX B 3aBHCHMOCTH OT XapaKTepa pa3MelleHus
AHTEHH MO OTHOIIECHUIO K MPOBOJSIINM ILIOCKO-
CTSIM 00BbEKTa (34aHHUSI, COOPYKEHUS).

3. B cBs3U ¢ yBEIMYEHUEM OIMACHOCTU BO3HHUK-
HOBEHHUSI MACCHUBHBIX HMHTEPMOJYJIAIMOHHBIX I10-
MEX CIIEyeT BO3JACPKUBATHCA OT MCIOIH30BAHUS
JIEKOPATUBHBIX METAJUTMYCCKUX TMOKPBITUH 3MaHui
W COOPYXXEHHH, PacrojlaragMbIX BOJM3U MOIIHBIX

BecTtHuk BHTY, Ne 6, 2009
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paavoNnepenaTINKOB W PaJHONEPEIAONUX IICH-
TPOB, OCOOCHHO (PYHKIIMOHUPYIOIIUX B HUKHEU
YacTH OCBOCHHOW TIIOJIOCHI YacTOT (JMarna3oHbl
OHY-YBUY), u Ha OTHOCUTEIHHO HEOOJBIIIOM YyIa-
JICHUM OT BBICOKOUYBCTBUTCIBHBIX PaUONPUEM-
HBIX KOMILIEKCOB (MAarucCTpajibHON paHOCBSI3H,
paJrOHABUTAIIUY, PAJUOJIOKAINH U T. II.).

4. JIns yMEHBIIICHUS ONacCHOCTH BO3HHKHOBE-
HUS TIACCUBHBIX MHTCPMOAYJISIIMOHHBIX MOMEX 3a
CUYET BO3HHKHOBEHMS HEIMHEHHEBIX CBOMCTB DJIEK-
TPUYECKUX KOHTAKTOB IJIEMEHTOB JEKOPATHBHOIO
METAJUTMYECKOT0 MOKPBITHS TIPU €ro KOPPO3UH 10
BO3/elicTBEM BHeWmHeH cpensl (atMochepHOro
KHCIIOPOJla, OCaJKOB, POCHI M T. II.) HEOOXOMau-
MO pa3paboTaTh CIEIUATbHBIE TEXHOJIOTHYECKUE
MPUEMBI 3aKpEIICHUS METAJUTMYECKUX TOKPBITHH
Ha TIOBEPXHOCTH 3JaHHiA, COOPYKEHHUH, KOTOpbHIC
WCKITIOYANIA OBl DJICKTPUYSCKUE KOHTAKTHI MEXTY
3JIEMEHTaMH  JICKOPATUBHOTO TIOKPBITUS JIN0O,
Hao00poT, obecreurBaii ObI XOPOIIO 3aIIUIICH-
HOE KOHTAKTHOE COCAUHEHHE dTHX DJIEMEHTOB IIO-
KPBITHUS, HAIPUMEP, CBAPHBIM IIIBOM.

5. JlekopaTHBHOE METAJUIMYECKOE MOKPBITHE
3IaHUI CIIOCOOHO CYIIECTBEHHO YCHIIUThH DKPaHH-
POBaHKE BHYTPEHHUX MOMEIICHUH 110 OTHOIICHUIO
K BHEIIHUM HCTOYHHMKAM JJICKTPOMArHUTHBIX W3-
nysenuii (OMU) wu, kak cieacTBUe, YXyIIIUTH
Ka4eCTBO COTOBOM CBS3M BHYTPU IIOMEILCHUH,
a TaKKe YXYIIIUTh €€ SKOJIOTMYHOCTh B CHITY TOTO,
YTO BHOCHUMOE JIOTIOJIHMTEIBHOE 3aTyXaHHE IPHU
pacnpoCcTpaHCHUU PAJMOBOIH MEXKIY BHEIIHEH
0a30BOI CTaHLMEH COTOBOM CBSI3M M AOOHEHTCKU-
MU CTaHILUSIMH, PACHojaraeMbIMU BHYTPU IOMeE-
IeHHs, Oy/leT KOMIICHCHPOBAHO CHCTEMOH COTO-
BOH CBSI3W aJICKBATHBIM YBEITUYCHUEM MOIIHOCTH
OMMU aOOHEHTCKHUX CTAaHIUH 32 CUET MMEOIIEHCs
B CETSIX COTOBOM CBSI3U BTOPOTO M TPETHErO MOKO-

YK 531.3;796.01

nenn#t crangaproB GSM, CDMA (IMT-MC),
UMTS (IMT) cucteMHO# peryaupoBKH MOIHOCTH
OMMU abOHEHTCKUX CTaHLHIA.

6. DKpaHMpOBaHUE BHYTPEHHUX ITOMELIEHUI
[0 OTHOLIEHWIO K BHEIIHUM HCTOYHMKaM OMMU
CHOCO0OHO yimy4muTh yciaosus OMC paauocucrem,
WCTIOJIb3YEMBIX B TOMEHICHHUSIX, U BHEUIHHUX pa-
JMOCHCTEM, HCIIONB3YIOIMX TE K€ IMOJOCHl dac-
TOT, B yactHocT DMC cereli 6eclipoBOHOTO IIIH-
POKOIIOIOCHOTO JIOCTYTIA, PACTIOIOKEHHBIN BHYTPH
3nanuid U coopyxenuit (Wi—Fi) ¢ cerssmu Gecrpo-
BOJIHOTO IHPOKOITOJIOCHOTO JIOCTYMA, (PYHKIUOHH-
pYIOIIMMU BHE 30aHui U coopyxenuit (WiMAX),
B nosocax pamuouactot 2400-2483,5 MI1 [5, 6].
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