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Benopycckuii cocyoapcmeenniii MEOUYUHCKUL YHUBEPCUMEem

Pazpaborana  KOMMBIOTEPU3MPOBAHHAS  CHCTEMa CHUHXPOHHOM  perucTpanuu
MOITHOCTH W3Jy4eHHs] MOOWJIBHOTO TesepoHa M OHMOIJEKTPUUECKONW aKTUBHOCTH
MO3Ta C BO3MOYXHOCTBIO TIOCJIEIYIOIIEro CHEKTPAJbHOTO aHaln3a IOJyYSHHBIX
nanHHbIX. [lokazaHo, 4TO U3MydeHHEe MOOWIBLHOTO TenedoHa HE co3/laeT apTedakToB
Ha 3JIeKTpodHIeDaorpaMmme.

KitoueBbie cioBa: MOOMIIBHBIE TeJIeQOHBI, H3Iy4eHHE, 3JIEKTpodHIedanmorpamma,
CIIEKTPAJIbHBIN aHAJIU3.

W3BecTtHO, 4TO  MOOMIBHBIE  Tene(OHBl  HUCIYCKAIOT . BHICOKOYACTOTHOE
HEHOHU3HPYIOIIEE JICKTPOMArHUTHOE M3My4deHue. [Ipu 3ToOM IIOTHOETh MOIHOCTH
JTAHHOTO M3JIy4YCHUS HE SBIISICTCS TMOCTOSIHHOM, a UMEET BBIPAXKEHHYIO MOIYJIAIMIO B
oomactu 0.1 — 100 I'm [1]. HMwmerorcs Takke CBEAEHHS, YTO. HCIOJIb30BaHUE
MOOWJIBHOM CBSI3U MOKET NMpuBOIUTh K m3MeHenunto ¢yHkuuit LIHC [2]. Onaum u3
TUTIOTETHYECKUX MeXaHu3MOB m3MeHeHus: GyHkuuii [[THC B yeinoBUSX NMpUMEHEHUS
MOOWIBHBIX TeNe(OHOB MOKET SBUTHCI TOPCHOHHBIA WIH HWH()OPMALMOHHBII
MexaHu3M. CUUTaAeTCs, 4TO peaiu3alus dTOro TOPCUOHHOTO 3¢dekTa 00ycioBiIecHa
BO3HMKHOBEHHEM PE30HAHCA MEXJAY HHU3KOYACTOTHOW MOAYJSALMENH MOIIHOCTH
M3JIy4EHUST MOOWJIBHOrO TejaedoHa M 4acTOTaMH OMOIJIEKTPUUYECKONH AKTUBHOCTH
mosra B guanazoHe go 100 I'm [2, 3]¢ OmgHako oJHO3HAYHBIE JOKA3aTEIbCTBA O
HaJIMYUHU TaKOTO TOPCUOHHOTO 3P (eKTa U 0 €ro BKJIaJae B HAPYLICHUE JEATETbHOCTH
IMHC no-npexHemMy OTCyTCTBYIOT.

Jns usyueHuss BO3MOXHBIX 2(MOEKTOB H3TydeHHs] MOOUIBHBIX TelepOoHOB Ha
n3menenne ¢ynkuuid  [[HC . BaHO WMETh BO3MOXXHOCTh OJHOBPEMEHHOM
pErucTpai MOIIHOCTH H3TyUYCHHUS MOOMIBHOTO TeneoHa M OHOIIEKTPHUUECKOU
AKTUBHOCTH MO3ra.

Lenpto  Hacrosimieli- paGOTHl  siBUIAch pa3padOTKa METOJIUKH CHHXPOHHOU
perucTpanyu TUIOTHOCTH MOIIHOCTH H3JIy4deHus mooOmibpHOro Tenedona u OOI ¢
BO3MOHOCTBIQ TTOCIEIYIOIIET0 CIIEeKTPaIbHOTO aHAIN3a MOTYYeHHBIX JaHHBIX.
Marepuansl 1 METOIbI

ONBITH IPOBOIUINCH Ha 6 TOOPOBOJIBIIAX KEHIMUHAX B Bo3pacTe 20-22 neT, MaBmnx
MMCbMEHHOE HHPOPMHUPOBAHHOE COTIIACHE HA MTPOBEACHUE UCCIICI0OBAHMIA.
PerucTpanus snextposHiedasorpaMMbl OCyHIECTBISIACH C MOMOIIBI0 OUITOJSIPHOTO
OTBCJ/ICHUs C HAJIO)KCHUEM aKTUBHBIX 3J1eKTpoaoB B obnactsax F3 u F4. PedepenrHsiii
9JICKTPOJ HAKJAJbIBAJCS Ha NPaBOC yXO HCHBITyeMbIX. CHUrHal1 OT 3JIEKTPOJIOB
YCUIUBAJCS C TOMOILIbI0 ycunurtens OuonorennuanoB Yb-02 B 5000 pas,
¢unsTpoBaics B auanazone 0.1-60 I'u, onudposeiBaics ¢ nomomisio AT ADC14-
8D («Cneunpubopy», benmapych) ¢ yactoroi quckperusaruu 200 I

[InoTHOCTP MOIIHOCTH H3TyYE€HHUS MOOMIBHOTO TelepoHa pPEeTHuCTPpUpOBaiach C
nomoinbo npudopa HF-Detector ¢ oTkirouYeHHbBIM 3ymMMepoM. B meisix
raJbBaHUYECKOW pAa3Bs3KW aHAJOTOBBIM BBIXOJ OT JETEKTOpa IMOJABAJCA 4Yepe3
pesuctop comportuBiaeHueM 1 kOm Ha ymnpasistoniue Bxoasl omnronapel PC817. Ha
yrpaBisieMble BXOJbI ONTOMapkl, uyepe3 pesuctop 100 OmM momaBanock HampsiKeHUE
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3B. CurHanm c BBIXOJOB OINTOMApPhl CHUMAJICS OT KOHTAKTOB IOCJIEIOBATEIBHO
BKJIFOYEHHOTO NOTeHnuoMerpa conporusieHneM 100 Om. Jlasmee curHan nogaBaics K
ycunuTeno OuomnmoteHuanoB Yb-02, oTpumatenbHblii BXOI KOTOPOTO 3a3eMIISJICH,
ycunuBaics B 150 pa3, ¢unbsrpoBancs B nuanazone 0.1-60 I'u, ouudpossiBaics c
nomoibio ALIIT ADC14-8D («Creunpudop», bemapyce) ¢ 4acToToi TUCKpeTH3aIluu
200 I'm u, Hapsamy ¢ 3eKTpodHIedarorpapuIecKuM CUTHAJIOM, PETUCTPUPOBAIICS C
MMOMOIIBI0 ABTOPCKOW TporpaMMbl peanu3oBaHHOW B cpeme C/C++. 3amucaHHbIe
uudposle JaHHbIe D3I U MIOTHOCTH MOILTHOCTH U3TyUYeHHS TesedoHa XpaHMINCh Ha
BHHYECTEPE KOMIIbIOTEpaA [ 1ocienytouieit oopadorku off-line.

3anuch OWOANMEKTPUYECKONH AaKTUBHOCTH U MOIIHOCTH MOOWJIBHOTO ~TenedoHa
IIPOBOJMIACH IO 5 MUHYT MPU yAEPKUBaHUH Y JIEBOTO yXa BKJIIOUEHHOTO TeneoHa B
pexxume coeAuHeHus co cnpaBouHor ciyx00ii MTC (nHabop Homepa 0890). Jns
OTKJIIOUCHHUSI 3ByKa TeliepOHA MCIOIB30BAJICS ayJUO CTEPEO-IIThIPh, BCTABJICHHBIN B
THE370, MpeIHa3HauYeHHOE [UIs BBIBOJA 3BYKOBOTO CHTHaja oOT  TeiedoHa Ha
HayIIHUKHA. B X0J1e OMBITOB MCMOJIb30BajIcs MOOMIbHBIN TenedoH Sony Ericson J130
CO CpeAHEeH MIIOTHOCTHIO MOILITHOCTH U3Iy4YeHHs paBHOU 75 MKkBT1/cm2.

[Tocnenyromas 1mudpoBas o006paboTKa 3alMCAHHBIX CHLCHAJIOB IPOBOJMIACH C
IIOMOILIBI0 OBICTPOTO OKOHHOIO IpeoOpa3oBaHus. Pypbe JaHHBIX, HAOpaHHBIX B
CKOJIB3SIIIIEM OKHE XaHHHHTA MPO0KUTENbHOCTRIO 0.25¢ B auanazone 0.17 — 66.17
' ¢ warom wyactor paBHbiM 2 ['n. [lanee paccuuThiBalach HOPMAJIM30BaHHas
BEIIMYHMHA ¥ €€ CTaHJAPTHOE OTKIOHCHHUE JIJIsi aBCOOTHOTO 3HAUYCHUS CIICKTPAbHOM
IUIOTHOCTH MOIIHOCTHU M3JTy4€HHUs, KOTOpas OTpaskaja MPOLEHTHBIN BKJIal MOIIHOCTH
W3JIYyYCHHS OTACIbHBIX CIEKTPOB [4, 5, 6, 7].

Pe3ynbTaThl 1 00Cy)XACHHE

B xoxe mpoBeneHHBIX ONBITOB OBWIM. IOAYYEHBI LUGPOBBIE CHHXPOHHBIE 3aIIUCH
MONTHOCTH U3JTy4eHUss MOOMIbHOTO Tesieoran DI (pucyHok 1).



ME . ME
YOl A A

.i-l .I4_I| I|"I"JI 'a'T :!"“."IJ.J
||I|I~.|II-,||.I'.'I'| II..'I .I.lrl-l--l"'l_|-._-,|- l 1 J_Il III II

ME
R

Pucynok 1. CuHXpoHHas perucrpaius 9JeKTpodHL(daIorpaMMbl U MOIIHOCTH
U3JTy4eHUs: MOOUIIbHOTO TenehoHa

Och X — Bpemenu peructpaiinu. Ock Y - ammumryna 931 u BeIWYMHA MOITHOCTH
u3NIy4deHus TeaedoHa B MAIIMHHBIX €IUHULIAX.

B mnpomecce Bu3yalbHOro aHanmM3a 3alHMCAHHBIX CUTHAJIOB HE OBUIO BBISBICHO
OUCBHJIHOM CXOMKECTH, ~3apErMCTPUPOBAHHBIX HA PAa3HBIX KaHaJaxX YCHIIMTEI,
MOITHOCTH M3Jy4eHUsI MOOMIBHOTO TesiedoHa u DI, DTo MO3BOISIET NPEATIOIOKUTD,
YTO HM3IyueHHe MOOUIBLHOTO TeiedoHa HE OKa3bIBAJIO CYIIECTBEHHOTO BIIMSHHS Ha
KaHaJI YCUIIUTESI, TI0 KOTOPOMY 3alHChIBANIACH AJIEKTPOIHIIEhaIorpaMma.

Jlnsa OGogiee geTadbHOM OIEHKH XapakTepa 3alMCaHHBIX HH(GPOBBIX JaHHBIX OBII
HPOBEJICH X CIICKTPAIBHBIA aHAN3.

Beino BLISIBIEHO, YTO Ha CHOEKTpOrpaMMax MOIIHOCTH H3JIy4eHUsT MOOUIBLHOTO
TenedoHa MMEIOTCS BbIPaKEHHbIE NMUKK B objactu vactor 6, 8, 14 u 26 I'u. Drto
CBUJICTEIICTBYET O CYIIECTBCHHOW HMU3KOYACTOTHON MOIYJISIIUU YJICKTPOMArHUTHOTO
U3JIy4eHUs] MOOUJIBHOTO TelieoHa. YAenbHOE 3HAYEHUE CHEKTPAIbHOW TIOTHOCTHU
MOITHOCTH M3JIYYEHHUS B OTJCJIBHBIX 3aMUCAX JUIS JAHHBIX YacTOT COCTAaBISJIO OT
11.0£5.0%, 9.0£3.7%, 6.0£3.0%, 3.3+2.0% u mo 14.0£2.0%, 11.1+4.8%, 7.0£3.0%,
7.0+£3.0%, cooTBercTBeHHO (pucyHOoKk 2A). CpenHue 3HaY€HHSA CHEKTPAIBHOMN
IUIOTHOCTH MOIIHOCTH W3IYyYCHHs] Ha BBINICYKA3aHHBIX YacTOTax ISl BCEX OTBITOB
cocrapisimm 12.0+2.0%, 10.3£1.5%, 6.5+1.0%, 5.0+£2.0%, cCOOTBETCTBEHHO (PUCYHOK
3A).
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Pucynok 2. YaenbHOE 3HauCHHE CHCKTPAILHOM IUIOTHOCTH MOITHOCTH CIMHHYHBIX
3anmcei n3nydeHuss MoouapHOTo Tenedona (A) u anektpodrnedanorpammsl (B)
Ocpk X —yacroTa. Ochb Y - yI€TbHOE 3HAYEHHUE CIIEKTPATBLHON MIIOTHOCTH MOIIHOCTH.
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Pucynok 3. YV aenpHOE 3HaY€HHE CIEKTPAIBHON INIOTHOCTH MOIIHOCTH YCPEIHEHHOE
JUTSL BCEX 3amucel n3nydeHns MoOmIsHOTo TenedoHa (A) 1 3JeKTposHIedaIorpaMMbl

(B)

Ocb X —uacrora. Och Y - yaenpbHOE 3Ha4€HUE CHEKTPAIbHOMN IIIOTHOCTH MOILIHOCTH.



Ha cnekrporpammax D3I oTMedanoch HEyHU(POPMHOE I Pa3HBIX OIBITOB
MOBBIIIEHUE CIIEKTPATBLHON IJIOTHOCTH MOIIHOCTH B 00siacTH 9acTtoT oT 2 10 10 I'm u
oT 15 10 40 T'm.

VYnenbHOEe 3HAUYEHHME CIEKTPAJbHON IUIOTHOCTH MOIIHOCTU H3Jy4YeHHs B 00JacTh
gacToT 6, 14 u 26 'y coctaBisino ot 6.3+1.2%, 5.9+3.7%, 4.5+£2.0%, 3.0+£3.0% wu no
10.0+£7.0%, 10.9+£8.1%, 6.0£6.0%, 5.0+2.5%, cooTBercTBeHHO (pUCYHOK 2B).
CpenHue 3Ha4eHHs CIEeKTPAIbHOM TUIOTHOCTH MOIIHOCTH U3JIy4EHUS JUJIsl 3TUX YaCTOT
o paBHbl 8.0+£3.0%, 7.543.5%, 5.7£1.9%, 4.0+£2.0%, cOOTBETCTBEHHO (PHUCYHOK
3B).

[IpencraBneHHble JaHHBIE CBUAETEIHLCTBYIOT O TOM, YTO HMEJOCh CYLIECTBEHHOE
pasiuuue CHEKTPOTpaMM MOIIMHOCTH W3JIy4YeHUs MOOWIbHOro TenedoHa U
OMODJIEKTPUYECKON AKTUBHOCTH MO3ra. JTO TaKKE MOXKET CIYKUTh B MOJb3y
MIPEIIONIOKEHUS O TOM, YTO B TPOBEJICHHBIX OTBITaX HE HAOIIOMAIOCH BIIMASTHUSL
M3ITy4eHUs MOOMIIBHOTO Telle)OHA Ha KaHaJ yCHIUTEINS, TI0 KOTOPOMY. 3aITHChIBAIACh
3JIEKTpOIHIIeParorpamMmma.

BriBoanl

Pa3paborana  KOMMBIOTEPU3MPOBAHHAS  CHCTEMa CHHXPOHHOH  pErHCTpaluu
MOIIIHOCTH H3IYy4YeHHs] MOOWIBHOIO TejdepoHa K. OHOIICKTPUYECKONH aKTHBHOCTH
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