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IIpoBeneHsl W3yueHHME W  AaHANIW3 3apETHCTPHUPOBAHHBIX B  KIMHUYECKHX  YCIIOBHSX
ANIEKTPOIHIE(AIOrpaMM  3/I0POBBIX JIMI[ TNPH JACHCTBUM JJIEKTPOMArHUTHBIX —HM3JIy4EeHU
TeHEepaToOpOB IIyMa M pPa3MEIICHHH HIKPAHOB U3 PAJAMOINOTIIOIIAIOUINX MaTepHaOB METOAOM
HENMHEHHOW IMHAMHUKH. OJeKTpo3HIedanorpaMMbl 00padaThIBaMCh W aHAJIU3UPOBAIKCH C
MOMOIIBI0  Pa3pabOTaHHOH  WHGOPMAIMOHHOW  HM3MEPHUTENbHOM  CHCTEMbl.  Pe3ynbTarhl
HCCIIEJOBAaHUH ITOKa3bIBAIOT HAJIMYUE PA3IMYHBIX CTPYKTYPHBIX M3MEHEHHH B aHAIM3HPYEMBIX
CUTHAJIaX NP JEHCTBHM M3ITy4EeHHH I'eHepaTopa IIyMa, a TAaKkKe M3Iy4eHHH reHeparopa Iryma u
pasMEIIeHNH PaAMOTIONIONIAIONINX JKPAHOB MEXAY TCHEpPaTOpOM IIyMa W IIHPOKOIIOJIOCHOH
aHTeHHOHU. [Ipumenenue HEITMHEHHOTO aHaImn3a OHO3IEKTPUIECKOTO CHTHAJa,
NIEKTPOIHIEATOrPaMMBbl, C TO3HIUI METOAOJIOTHH AETEPMHHHUPOBAHHOTO Xaoca ITO3BOJIMIIO
peann3oBaTh MOCTpoeHHe (asoBBIX MOPTPETOB M HMCIHOJIB30BAaTh IapaMeTphl: KOPPEISILMOHHYIO
pa3MepHOCTh U 3HTponuio Kommoroposa A onpezaeneHus BO3AEHCTBUS pagHONOITIONIAFOIINX
MaTepHaJIoB.

Kniouesvie cnosa: snexrposHuedanorpaMma, IeHepaTop ILIyMa, JKpaH, paJuoIOrIOIIAoue
MaTepHallbl, HEJIMHEUHBIN aHAJIN3.

BBenenune

upoxoe pacnpocTpaHeHHe HH(OPMALMOHHBIX TEXHOJOIMHA BBI3BIBAET HEOOXOAMMOCTH B
pellieHHN pPa3JIMYHBIX 33/1a4 3aluThl MH(pOpManuy. BONBIIMHCTBO COBPEMEHHBIX MNPEANPHUATHI
HE3aBUCHMO OT BHJIa JESTEIBHOCTH U (OPM COOCTBEHHOCTH WCIONB3YeT JUIS 3allUThl CBOEH
nHGOpPMALMM TEXHUYECKHE CPEICTBAa KOHTpOJIs Oe3zomacHOCTH HMHGOpManudu Opu ee o0paboTke,
XpaHEHWU H Tiepeiade. BeIOOp MeToga M TEXHWYECKUX CPEACTB 3alllUThl TEJICKOMMYHHKAIIMOHHOM
WHPOPMAIIUM 3aBUCUT OT KaHana ee mepenadd. K TeXHUUYECKHM CpeICTBaM 3alllMThl HH(OpMAIINH,
oOpabaTeiBaeMOll OOBEKTAMH BBIYMCIMTENBHOW TEXHHUKH B TEJICKOMMYHUKAIIMOHHBIX CETSIX,
oTHOcATCST reHeparopbl myma [1]. OHM nOpensaTCTBYIOT IepexBary HHGOpMAlMU MO
3NIEKTPOMATrHUTHBIM M3JTyUYE€HHUSM M HaBOJKAM B JIMHHAX 3JIEKTPOMUTAHUA U 3a3€MIICHHUS.

B nayuyHOl nuTepaType MMEIOTCS MPOTHBOPEYUBBIE JAHHBIE BIIMSHHE AJIEKTPOMArHUTHBIX
W3TY4YEeHUH, B YacCTHOCTH H3JIyYeHMH MOOWJIBHOW CBSI3M, Ha OpraHum3M dejoBeka. OeHKa xe
BO3JIEMCTBHS AJIEKTPOMArHUTHBIX H3IYYCHHH TEHEpPaTOpoB IymMa Ha OPraHU3M 4YeJOBeKa WM
OTJIENbHBIE €r0 CUCTEMBI B JOCTYITHOM JTUTEpaType MPaKTHIECKN OTCYTCTBYET.

Lenbto paboThl SBiISETCST HMCCIENOBAHHE BIMSHHUA H3JYYEHHH T€HEpaTOpoOB MIymMa IIpH
BHECCHUM 3allUTHBIX JKPaHOB Ha OCHOBE PaJUOMNOIIOLIAIOIIUX MAaTEpUAOB (C METAJUINYECKUMHU
BKpaIUICHUSAMH W IIIJIJAaMOB OYMCTKM BarpaHOYHBIX Ta30B) HAa (DYHKIIMOHWPOBAHWE IIEHTPATHbHOM
HEPBHOW CHCTEMBI, OTOOpakaeMOH B 3JeKTpodHIedantorpaMMax dYejJoBeKa IpPH HCIOJIb30BAHUU
HEJIMHEHHOr0 METO/1a aHaJIN3a — METOA 3a/Iep’KaHHONW KOOPAWHATHI.
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Mertopn 3agepxaHHOIl KOOPANHATHI

[Moctpoenne (Ha3oBBIX JUarpaMM JaeT BO3MOXKHOCTh BH3YAJILHO OINPEACISITh CTEleHb
3amonHeHus1 (Ha30BOro mpocTpaHCTBa. [IpW HCHONB30BaHMKM METOJA 3aJEePXKAHHOW KOOPJUHATHI
ONPEACISAIOTCS  TapaMeTphl:  KOPPENSAIMOHHAs  Pa3MepHOCTh u  dSHTponust  Kommoropoga.
KoppensimonHass pa3MepHOCTh MO3BOJISET ONPEACTUTh O0NACTh JIOKATU3AIMUA JTUHAMAYECKOM
cucteMbl B ()a30BOM MPOCTPAHCTBE WIIM YUCIIO CTENeHEeW CBOOOJBI YKa3aHHOW CHUCTEMbl. DHTPOIHS
KonmoropoBa xapakTepusyeT yCTOHYMBOCTH pabOTBl  CHCTEMBI, U3MEPSIEMYI) CKOPOCTBIO
pacxoauMOCTH ee TpaeKTopHii B (pazoBoM mpocTpancTBe. COTIacHO alropuTMy METOZa 3aaepKaHnHON
KOOPAHWHATHI [2], BBIXOIHAS MTOCIICIOBATEIIBHOCTD ATOPUTMa MU(POBAHMS TPEICTABIISCTCS B BUIC

X11X21---XN7 (1)

e X, = X(Np), p — mar JUcKpeTH3aIum, N — HeI0e YUCIIO.
DTa MoC/Iea0BaTEILHOCTh MMOPOXK/IAET M-MEPHbIE BEKTOPBI, JIEKaIIue B M-MepHOM (a30BOM
NPOCTPAHCTBE

%' =% Ximea ) (2)

rae T — 3HaK TPaHCTIOHHPOBAHHSI.
CocTosiHHE CHCTEMbl B DPEKOHCTPYMPOBAaHHOM M-pa3MepHOM (a30BOM MPOCTpaHCTBE
ompezenseTcs M — pa3MepHBIMU TOYKAMU VTS KKI0W peanu3aun X(P).

" _
X; :(m %)(Xi’xi+l""xi+m—l)' 3
Koppemsimonnsiii  uaTerpan Cm(l) — 910 yHKIWMS, paBHas BEPOSTHOCTH TOTO, HYTO

PACCTOSTHUE MEXLy JBYyMs PEKOHCTPYHPOBAaHHBIMH BEKTOpaMH X; MeHbIIE |,
KoppensimonHnas pazmepHocTs 0 onpenensiercs, kKak

d=1lim_[lgC,(r)/1gr], (4)

rae C, . () — xoppensumoHHsIi MHTErpa, I — pasMep sYelKHu pasOueHust Wik KodGGUIMEHT nogo0us
KoppenauroHHblii HHTErpaj 3alucbiBaeTCs
N
cm(r)=|imN%$_Ze(r—|xi—xj|), 5)
i,j=1
rie 0=0, mpu t<0, 6=0,5 mpu t=0, 6=1 nmpu t>0, 0 — dynkius Xesucaiima, N —
YHCIIO TOYEK, HCTIOJIB3YEMBIX JUIS OUEHKU pa3MEPHOCTH.
Haiineno, uto mis manbix I nopenenne Gyuxuun C . (F) Moxer ObITh onmcano

C,(r) =1, (6)

m

rne d — mapamerp, OnM3KMi K  (paKTaJbHOW Pa3sMEPHOCTH CTPAHHOTO  aTTPaKTOpa,
I — mapaMeTp o00usl.

JIitst TOCTOBEPHOM OLEHKH KOPPEIAIHOHHON pasMepHOCTH d pa3sMepHOCTh COOTBETCTBYIOIIMX
(ha30BBIX IPOCTPAHCTB JJOJDKHA YIOBIETBOPATH YCIOBUIO MaHe

m>2d +1. (7)

Juis cHmkeHus: 0o0beMa BBIYMCIECHUI HCTONB3yeTCs ainroputM WM. ApaHCOHa, ONMUCAHHEIN B
pabote [2], ¥ O3BOJISIONIMIA OIIEPUPOBATH C IEIBIMUA YHUCIAMH U CYIIECTBEHHO CHU3UTH BPEMEHHBIE
3aTpathl. JHTponus KonmMmoroposa onpeaenseTcs BRIpaKCHHEM

1
K =lim,_, lim,_,,— 1g[C,(r)/ C,..(r)]. )
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MeToauka uccijiea0BaHMI

B xadgecTBe METOIOJIOTHH HCCICAOBAHMMA B JAaHHOW paboTe MPUMEHEH HEIMHEWHBIH METOM, B
OCHOBY KOTOPOTO TIOJIOKEHO MPEACTABICHIE OMOAIEKTPUIESCKUX CUTHAIOB KaK JETEPMUHHPOBAHHOTO
xaoca [2]. Meton 3anepKaHHON KOOPAWHATHI MO3BOJISET 110 BpEMEHHOMY PSAAY 3aperucTpUpPOBaHHBIX
MTOTEHIINAIOB OTIPEAETUTh TUHAMHYECKYIO CHCTEMY, XapaKTepH3yeMyl0 HETMHEHHBIMH ITapaMeTpaMH.
B xagectBe TakMX MmapamMeTpoOB WCHOIB3YIOTCS KOPPENSIIHOHHAS Pa3MEPHOCTh W OHTPOIHSA
KonmoropoBa. BusyanbHbelid  aHamu3 MOpPOM3BOAWICA  IOCTPOCHHEM  (a3OBBIX  IOPTPETOB
AIIEKTPO3HIEPATOrPaMM.

B mpomecce BeImoONHEHWS paboTHl ObLIM  0OpaboTaHbel 3nekTpo3HIedamorpaMmmel 20
BOJIOHTEPOB B IIIECTHAALATH OTBEACHHAX, BKIOUast: Fp1 — Az, Fp2— Az, Cz — A1, Cs — Az, O1 — Ay,
O,— Ay, T3—Ai Ts— Ay 3zapeructpupoBanHbix 10 cxeme «10-20» snekrposnnedanorpapom
«Heiipokaprorpad» pupmer MBH. JlocToBepHOCTh OompeeieHus MapaMeTPOB ONPEACIISIIN METOIOM
TUCKPUMHUHAIMOHHON CTAaTUCTHKH. B paboTe Tarkke NMPHUBENEHBI ONMpEAeIeHHBIE HAMHU PE3yJbTaThI
pacueTra CIEKTPalbHOW IJIOTHOCTH MOIIHOCTH anbda-, 0eTa- U TeTa - PUTMOB MCCIIEIOBAHHBIX
aNIeKTpodHLedanorpaMm. DIEeKTpodHIedasorpaMMbl 00padaThIBaINCh B UYETHIpEX pekuMax: (oH
(pexum 1); reneparop mryma (pexkum 2); TeHepaTop IIyMa, dKpaH 5 (pexum 3); reHepaTop IIyma,
9KpaH 6 (pexum 4).

B kadecTBe 3alIUTHBIX 5KPaHOB M3 PAJAUOINOIJIONMIAIOIINX MAaTepHallOB HCIIOJIb30BAHBI:
9KpaH 5 (C MeTAITMYeCKUMH BKPAIUICHUSMH) W dKpaH 6 (Marepwal Ha OCHOBE IIaMa OYHCTKH
BarpaHOYHBIX Ta30B, 3aKPEIUIEHHOTO B CBs3yromeM BemectBe — 1memeHTte) [3]. Koaddumment

nepegadu S,, ucrmonp3oBaHHBIX 9KpaHoB 5 u 6 cocraBmsin —25 ab (amamazon ot 0,5 mo 18 I'T'm).

KosduumeHT oTpaxkeHust Sy; TpH 3TOM HMeJ, B cpeueM, 3Hadenne ot 0,2 10 2 ab s 9Kkpana 5 u
—10 nb nns sxpana 6 B nuanazone yactot ot 0,5 mo 18 I'T'm.

Pe3yabTaThl U HX 00CYIKIEHHE

B mpolecce  HCCIENOBAaHMH  YCTAQHOBICHO,  YTO ~ HWHTEpEC  MNPEACTABISIOT

anekTposHLedanorpamMmel otBegeHuid Fpr — A1, Fp2 — Az ; Tz — Ag, Tsa — Ao, DazoBble MOPTPETHI
ANEKTpO3HIehaorpaMm OTBeACHUN T4— Az IpUBENCHBI Ha puc. 1.
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Puc. 1. ®a3oBble MOPTPETHI AIIEKTPOIHIEATOrpaMM OTBeACHUH T4— A2 B cOCTOSHUAX: @ — (oH (pexum 1); 6 —
reHeparop myma (pexxuM 2); ¢ — TeHepaTop IIyma, 3kpaH 5 (pexxum 3); 2 — reHeparop Iryma, 3kpaH 6 (pexum 4)

IIpu ananmuze (a3oBBIX quarpamm 3JeKTpodHIEdanorpaMM OTBeNeHUH, Hanpumep, 14— Az,
BUJIHO, YTO JAEWCTBHE TI'eHeparopa IyMa, a TaKKe COBMECTHOTO JEHCTBHS TI'eHeparopa IymMa M
9KpaHa 5, TeHepaTopa ImyMa W dKpaHa 6 MPUBOJUT K W3MEHEHHWIO 00JacTH JIOKalu3aluu (pa3oBoro
MOPTPETA U TS SIEKTPOIHLIE(PAIOrPaMMBI B OTBEACHUH 4 — Az 10 OTHOIIEHUIO K oHy. CoBMecTHOE
JieiiCTBUE M3ITyYeHUI reHeparopa IlyMa U 3KpaHOB IPUBOJUT K BOCCTAHOBIICHUIO ()a30BOTO MOpTpETa
JMHAMUYECKOW CHUCTEMBI, pHYeM OoJiee OJIM3KHM IO OTHOILICHHIO K (OoHY HabOmromaeTcs (ha3oBbIi
MOPTPET 3JeKTpodHIedaTorpaMMbel TP BHECEHHH TeHepaTopa LiyMa M 3KpaHa O JUis OTBEIEHHS
Ts— Ao, TlonydeHHblE KaueCTBEHHBIE PE3YJIBTAThl HAXOAAT CBOE OTPAKEHHE M B KOJUYECTBEHHBIX
napaMeTpax: KOPPEIAlMOHHOM pa3MepHOCTH W 3HTponuu KojMoropopa, a Takke CHEKTpalbHOU
IUIOTHOCTH MOLIHOCTU anb(a-, Oera- u Tera-puTMoB. Ha puc. 2 mnpuBeneHbl THCTOrPaMMBI
pacmpefieieHHii  MapaMeTpoB,  IOJIYYEHHBIX  METOJOM  3aJIepKaHHOW  KOOPAMHATBI  JUIs
3NeKTpo3HIIehanorpamMm OTBeACHUS 14— Ay,
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KoppenAaunoHHana paamepHOCTb 3Htponusa Koamoroposa
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Puc. 2. T'ucrorpaMmsel pacmpeneeHii KoppensiuoHHoi pasmeprocty d (a), suTporuu Koamoroposa E (6)
3eKTpodHIedarorpaMm oTBeeHAN 14— A2 B COCTOSHUIX, ONPEACITIACMbIX:
pexuM 1, pexxnum 2, pexknm 3, pexxnm 4

W3 aHanu3a ructorpaMm paclpeneieHusl MapaMeTpoB IEKTPO3HLEedanorpaMM BUIHO, YTO
BBEJICHUE M3IyYCHUH reHeparopa myMa | IpUBOJHUT K YBEIWYCHUIO KOPPEISIIUOHHON pa3MepHOCTH
Ha 5,6 % mo oTHomeHHIO K QoHy. COBMECTHOE K€ NeCTBME M3Iy4eHHs TeHepaTopa U dKpaHa 5,
reHeparopa M 9KpaHa 6 CHW)KAaeT, COOTBETCTBEHHO, 3HAYEHHS KOPPEJALUMOHHOH Pa3MEpHOCTH Ha
1,5% wu yBenmnuuBaer Ha 0,4 %. Uro xe kacaercs sHTponuu Kommoroposa E, To ee 3HaueHue
yMEHBIAETCA TPH JIeHCTBUM H3NydeHus: reneparopa 1 Ha 22,7 % mo oTHomeHuto K ¢ony. [lpn
COBMECTHOM K€ JCHCTBUU U3NIydeHHs TeHepaTopa 1 u skpana 5, reHepaTtopa | u skpaHa 6 CHUKEHUE
saTpormu Konmmoroposa E nocturaer 47,7 % u 53,3 %, COOTBETCTBEHHO, OTHOCUTEIHHO (OHA.

['ucTorpamMmbl pacmpelieNieHul CHEeKTPAILHON TUIOTHOCTH MOIIHOCTH anbga-purMma, OeTa-
pHUTMa 3JIeKTposHIIe(haTorpaMM OTBeIeHUH T4— A2 IpUBEIEHBI HA pUC. 3.

CnekTp. na. anbda-putma CneKTp. nn. 6eta-putma
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Puc. 3. 'ucrorpaMMel pactpeeNieHii CIeKTPaIbHOM IIIOTHOCTH MOIIHOCTH anb(a-put™a (a), 0eta-pur™a (0)
IEKTpOIHIE(ATIOrpaMM OTBECHUH T4— A2 B COCTOSHHAX, ONIPEAEIIEMBIX KaK
pexuM 1, pexum 2, pexum 3, pexum 4

CriexTpanbHasi  IUIOTHOCTH ~ MOIIHOCTH  aib(a-puT™Ma  BO3pacTaeT MmpH  JeHCTBUH
ANIEKTPOMArHUTHBIX U3JIydeHUI reHepaTtopa imyma B 3,3 pasa mo oTHouieHuio K ¢ony (puc. 3, a)) .
Pasmemienne skpaHa 5 JONOJIHUTENBHO C JEHCTBHEM H3JIyYEHHH YBEIMYUBACT CIEKTPAIbHYIO
IJIOTHOCTh MOILNHOCTM InymMa B 2,1 pa3a, a skpaHa 6 COBMECTHO C JEWCTBHEM U3IyUYCHU,
COOTBETCTBEHHO, B 1,6 pa3 OTHOCHTENBHO (hOHA.

CnexyeT OTMETHTb, UYTO HCIONB30BAHHE TEeHEpaTopa IIyMa CHUXXAET CIEKTPAIbHYIO
IUIOTHOCTh MOIIHOCTH O€Ta-puTMOB Ha 6,6 % 1o oTHOIEHUIO K QoHY. JlONOJIHUTEN HOE BHECEHUE
9KpaHa 5 wiM sKpaHa 6 M3MEHseT BIUSHHE reHepaTopa Imyma Ha paboty mosra. CHIKEHHE YPOBHA
CHEKTPAIbHON TIJIOTHOCTH MOIIHOCTH OeTa pHTMa MpoucxomuT yxke Ha 54 % wu 3,1 %,
COOTBETCTBEHHO. OTMEYAIOTCs BapHAIMHU CIIEKTPAJIbHON IIOTHOCTH MOIIHOCTH TeTa-puT™a (puc. 4).

[eiicTBre »NEKTPOMAarHWUTHBIX HW3JIyYeHUH TeHeparopa LIyMa NPHUBOJUT K CHUKEHHUIO
CIIEKTPAITLHOM TIOTHOCTH MOIITHOCTH TI0 OTHOIIEHUIO K GoHy Ha 2,4 %. [Ipu pazmenieHnn 3kpaHoB 5 1 6
TIPOUCXOJUT YBEIMUYCHUE MOIIHOCTH TETa-puTMa COOTBEeTCTBEHHO Ha 5,2 % m 2,4 %. To ecTh B 3TOM
Clly4ae MOKHO TOBOPHUTBH O CMEILEHHH IIPOLIECCOB B CTOPOHY TOPMOKEHHMS [IPU BHECEHUH KaK 3KpaHa 5,
Tak ¥ dKpaHa 6.
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CnekTp. na. Teta-puTma
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Puc. 4. 'ucrorpaMMsl pactipe/ielIeHU CIIEeKTPaIbHON TJIOTHOCTH MOILITHOCTH TETa-pUTMa
aNeKTposHIEehanorpaMM oTBeIeHNH T4— A2 B COCTOSHUSIX, ONIPENEIIeMbIX KaK
pexuM 1, pexum 2, pexuM 3, pexum 4

3akiIouyenue

B pe3ynbTaTe npoBeIEHHBIX UCCIEA0BAHUI YCTAHOBIICHO, YTO MPU JEHCTBUX 3IEKTPOMArHUTHBIX
W3IydeHUH TeHeparopa IIyMa MPOUCXOAUT IIEPECTPOKa PUTMUYECKUX MPOLECCOB B CTOPOHY
AKTUBH3alHH TIPOLICCCOB B MO3I'€ IIpU CHWIKCHUN MHTCHCUBHOCTHU Oeta- u T€Ta-PUTMOB. Wcnonp3oBanue
9KPaHOB W3 PAaIHONOIVIOMIAIOIINX MAaTEpPUaIoB KOMIICHCHPYET B OIpENETICHHOM CTENEHH BIMSHUE
AIIEKTPOMArHUTHBIX W3ITYYSHUH, CHIDKAsl YpOBEHb BO30YkaeHns. CpaBHUTEIBHBINA aHaIH3, TIPOBEACHHBIN
[0 HEIMHEWHBIM MapaMeTpaM KOppENAIHOHHOW pa3MepHOCTH, 3HTporuu KoiamoropoBa, a Takxke
CIEKTPAJILHOM TUIOTHOCTH alib(ha-, O€Ta- ¥ TETa-pPUTMOB 3JICKTPO3HIIe(AIOrpaMM CBHICTEIILCTBYET 00
aKTUBM3AIMH MPOLECCOB B MO3re NPH ACHCTBUM SJICKTPOMATHUTHBIX H3JIy4EHWH TIeHepaTopa LIyma.
BHecenne e paauonoriomaromuX SKpaHOB MO3BOJSIET OTAATh MpPEANOYTEHHE SKpaHy 6, KOTOpBIA
COBMECTHO C M3IIy4eHHEM TIeHepaTopa IIyma TO3BOJISICT B OONBINCH CTENEHH CHU3WTH BapUallid
NapaMEeTPOB  KOPPEJSIMOHHOM pa3MEpHOCTH, SHTpormu KoiamoropoBa, CHEKTpabHOM IUIOTHOCTH
MOIIHOCTH PUTMOB I10 CPABHEHHIO C SKPAHOM 3.

THE NONLINEAR ANALYSIS OF ELECTROENCEPHALOGRAMS INFLUENCED
BY NOISE OSCILLATOR ELECTROMAGNETIC WAVES AND
RADIATION ABSORBING SHIELDS

A.V.SIDORENKO, M.V. ZHALKOVSKY]I

Abstract

It is proposed to study the clinical electroencephalograms, recorded for healthy volunteers and
subjected to the effect of noise oscillator radiation, influenced by protection screens based on radiation
absorbing materials, with the use of nonlinear dynamics methods. The clinical electroencephalograms were
processed and analyzed using the specially developed information-measuring system. The performed
analysis of electroencephalograms shows that the structural changes in signals are different for radiation of
operated noise oscillator also with the use of protection screens between the noise oscillator and wide-band
antenna. The employment of nonlinear methods considering bioelectric signals of the brain as deterministic
chaos enables one to realize the construction of phase portraits and to introduce such informative
parameters as the correlation dimension and Kolmogorov entropy, making it possible to determined the
influence of screens protecting against the electromagnetic radiation.
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