U3yuyeHune c nomowm BOC meToa0B BpeaHble AEUCTBUE INIEKTPOMarHMTHbIE NOTOKU B
YyesnioBe4YeCKUN MO3r U 3aliuTHbIe cpeacTBo oT IMW.

AKTyanbHOCTb Npobnembil.
Honroe BNUsiHMe UCKyCCTBEHHOM 3NIEKTPOMarHUTHOW paguauum cepbesHo yxyaliaeT
300pOBbLE. ANUAEMUOIIONM YCTAaHOBUIU TOT (PaKT, KOTOPbIM 6ONe3Hn Yawe Bcero
BCTpe4aroT cpeam nigen, XuByLwmx B HenocpeacTBeHHOMN 6/IM30CTU OT UICTOYHUKOB
CUJIbHbIX 31TIEKTPOMAarHMTHbIX NOJIer, TAaKOro, Hanpumep, NOCKONbKY
BbICOKOBOJIbTHbIE JIMHUM 3neKTponepeaayn, MOounbHbIN TenedgoH, ctaHuus PJIC.
BnusiHne anekTpoMarHUTHbIX MOTOKOB B rMno¢us HapyliaeT pa3BUTUN FOPMOH
MenaHuHa, KOTOPbIN UrpaeT BaXkHYI posib B UMMYHHOM cucTeme. Bbino gokasaHo,
TaKXe,pe30HaHC 3NIeKTPOMarHuTHbIe BONHbI B MO3T Ha pa3HbIX YUCTOTEe AeMCTBYyeT
KaK BHe3arnHou cMepTb

.puc.1-1. CarntTanbHbIn paspes.

UeTBepTbIN xenygovek pacnonaraerca B 3agHeM MO3ry, nog Mo3xeykom. [py npogonbsHOM CeYEHUN OH
npeacTaBnseTca TpeyronbHbiM (CM. NpaBbli PUCYHOK BHU3Y). HeTBepTbIN Xenyaoyek ABnsercs
NPOJOIMKEHNEM TPETLETO, C KOTOPLIM OH COEAUHSIETCH Y3KUM KaHarnom - BOAONPOBOAOM CpeaHero mMmosra
(cvnbBMEBLIM BOOOMNPOBOAOM) . MO NAaTMHCKOM Silvesu"«Kpbila» 4eTBepToro xernygodka HenorHas, Yto
no3BonsieT emy coobLiatbcs C Noanay-TMHHBIM NPOCTPAHCTBOM.1 — aapa rmnoTanamyca; 2 — COH,
6oapcTBOBaHWE, CO3HaHUE; 3 — 3pUTENbHas NPOCTPAHCTBEHHAsSI OpUEHTaLMS, BbiCLLAsA BeretaTnBHas
KOOpAMHaLMSA npouecca MNorfoweHns nNuwm (kesaHne obnusbiBaHne, cocaHme u ap.); 4 — sApoBbIN LEEHTP
perynauum gbixaHus, BereTatMBHOW KOOpAMHALMM AbIXaHWUS 1 KpoBoOoOpaLLeHus,
aKyCTUYEeCKOH-BECTMOYNsipHasa NPOCTPaHCTBEHHAsA opueHTaums 5 — BereTatuBHoe 94po Gnyxaatowero
HepBa; 6 — obnacTb BEreTaTMBHOWN KOOPAMHALUN apTepuanbHOro AaBNeHUs cepaeyvyHon OeaTeNnbHOCTH,
COCyaMCTOro TOHyca, BAOXa W Bblgoxa, MMOTaHUst TOLHOTLI U pBOThI: A — rmoTaHne; b - Ba3oMOTOpPHbIN
KoHTponb; B — Bblgox I — BOox; 7 — TpurrepHas 3oHa peoTol: I, IV, VII, IX, X - yepenHble HepBbl.[JHO 1V
Xenygodka MMeeT peLenTopbl KaTopbii AeNCTBYET Ha YPOBEH caxapa B KpoBu.[lpy AencTBME HEKOTOPbIX
haKToOpOB yCMnMBaeT pasapaxeHne aTuX peLenTopoB.(CTPeC, XMMUYeckue CoeanHeEHU, aNeKTpoOMarHUTHbIe
BOJTHbI ,MH(EKLMN U OP.) U HE CMOTPS HOPMAarbHOIO KNETOYHOIro CTPOEHMNE HapYyLUEHO (OYHKLMU pasHbIX
cucTem opraHuama, ocobeHHo CepaeyHo-CoCyaANCTbIN U AHAOKPUHHBIN cMcTeM.Hanpumep ,HekaTopbix
BONbHbLIX HECMOTPS 300POBOr0 NOMKENYA0YHOMN Xenes3a(KneTkn naHrepxaHca) , BO3HUKAEeT MNOBbILLEHNE
rNyKo3bl B KPOBU. A rae ero npu4nHa?kak onpegsenvTt mexaHuam 6onbe3H? MHOXeCTBEHHOM TaKMX CIy4nsiX
MmarotexHanornsi nokasslBaeT NaToNOrMYeckuin NpoLecc Haxogutcs Ha gHolV xenygouka .

Cucrema XenyaoykoB Mo3ra COCTOUT 13 4 coobLaemblvi BNagmMHbl, Kak NokasaHo B 3Ton mogenui.2.¢oto:

T —

XaoTnyeckas aHeprust UCKYCCTBEHHbIX 3NEKTPOMarHMTHbIX MOMen, - 3Ta HeKOTopasi ANEeKTPOMarHMTHas rpsisb,
- UCMOMNb3yeT CUMY C OrPOMHbIM, Pa3pyLUNTENbHLIM Ha BMO3NEKTPOMArHMTHOM MOMe Hallero Tena, B
npegenax KoToporo MUMMMOH HE3aMETHbIX SMEKTPUYECKMX MMMYSIbCOB AOIMKHbI YPaBHOBECUTb U
OTperynupoBaTh OEATENBHOCTb KaXO0W XXUBOWN KIETKU. 1.2

Llenb nccnegoBaHus.
1. |/|3y‘-II/ITb ﬂ,eVICTBVIe ANEKTPOMarHUTHbIX BOJTH HU3KUX
YaCTOT U YNbTPAHU3KNX YaCTOT MEXAY NMOBEPXHOCTHIO 3eMNN 1 MOHOCHEPOM.



2.01eHUTh NEUCTBUE AJIEKTPOMArHUTHBIX BOJH
OpraHax M KJIETKax YeJIOBEUCKOI0 OpraHn3ma.
3. OnpenenuTh MyTH 3alIUThI OKPYKAIOLIEH Cpebl OT PE30HAHCA JIEKTPOMAarHUTHBIX BOJIH.
4.PazpaboTaTh TEXHUUECKUN U
MEJIULUHUHCKUI MTPOTPaMMBbI 3aILUThl OPraHU3Ma.
HayuyHas HoBU3Ha paGoThl.

B pabote onpegeneHa 3Ha4MMOCTb OO BEKTUBHbBIX KPUTEPUEB AEUCTBUE ,XapaKTEPUCTMKA OKPYXKatoLLMX
9NIEKTPOMATHUTHBIX BOJTH,3PEKTUBHOCTb PA3NUYHBIX MEPOMNPUATUI Ha dTanax AenCcTBUE enekTpoMarHUTHLIN
nsnyyerHumn . iccnegosaHve yHKUMOHANBLHOTO COCTOSHUM OpraHax u cucteme npv AencTBUU BpeaHbIX
9IIEKTPOMATHUTHBIX BOJH CBA3b HAPYLUEHWI LIEHTparbHON HEPBHOM perynsummn ¢ hopMmMpoBaHMEM PasfnyHbIX
GonesHen Npu BO34ENCTBME ENEKTPOMArHUTHBLIN U3MNyYeHUW. MoKas3aHa CBA3b XapakTepa MO3roBbIX
AncdyHKUMIA Mo AaHHbIM Buonornyeckom obpaTtHon ceasun (BOC) ¢ gucbanaHcom BereTaTMBHOWM HEPBHOM
CUCTEMBI U yCTaHOBMEHA 3(pEKTUBHOCTL NieuebHoro npumeHeHns metoga UMAIO texHanorun. MNpu
€IeKTPOMarHUTHbIN U3MNy4YeHUn Nony4veHsl AaHHble, cnocobeTByowmne o60CcHOBaHHOMY BbIBOpY MeToAa
MMATO TexHanorns no B Ka4eCcTBE OOHOMO M3 METOOOB peabunurauum NpYHUMAT CBEXENPUTOTOBIIEHHbBIE
COKM U BXUMKM .Bronornyecknii 0GbeKT B MOMEHT MOLLHbIV MOTOK 311EKTPOMAarHUTHOrO U3fny4YyeHns nepexoga
Yyepes Tak Ha3blBaeMoe MeTacTabunbHoe, TO eCTb CTPYKTYPHO U YHKLMOHAMNBbHO HEYCTONYMBOE COCTOSIHME K
rmbenn, pesko ysenninsaet IMUCCUI0 (POTOHOB, HE3AaBUCUMO OT TOFO, XMBOTHbIE 3TO UMW pacTUTENbHbIE
OpraHu3Mbl UM KINETOYHbIE CTPYKTYPSI... (YYeOHbIN Kypc MIOHXEHCKOrO MHCTUTYTa napancuxonorun. M.1992).
Taknum obpa3oM, MPUMEHSS METOANKM MPECCOBOr0 OTKMMa C ObICTPLIM U MAacCOBbIM pa3pyLUEeHNeM
KMEeTOYHbIX MeMBpaH MCnonb3yeMblX Afs NPUroTOBIEHNS COKOB OBOLLEN U (OPYKTOB, MPU U3MAyYeHUU

, MakcumarnbHO aKTUBUPYIOLLMIA KIETOYHbIX MeMBpaH NPUrOAHO CBEXEBbIKATLIM COK. (3TOT npouecc no
MHeHuIo npodpeccopa byta 10.C.).

Urto Takoe pe3onanc lllymana?

Bonnamu (pe3OHaHCOM) U_IYMaHa Ha3bIBACTCs ABJICHHUC O6pa3OBaHI/IH CTOAYUX IJICKTPOMAIrHUTHBIX
BOJIH HU3KUX U CBCPXHU3KUX YACTOT MCKIAY MMOBECPXHOCTHIO 3emnu u HOHOC(bCpOfI.

3emutst u e€ noHochepa oOpa3yroT rUraHTCKui cepuueckuii pezoHaTop. Ecim Bo3HUKIIas B 3TOM
cpelie AIEeKTPOMarHUTHas BOJIHA TOCTIe OrMOaHus 3eMHOTO IIapa CHOBA COBIIAJIA€T C COOCTBEHHOM
aMIUTUTYJ0U (BXOJIUT B PE30HAHC), TO OHA MOXKET CYIIECTBOBATh JA0JIT0e BpeMs. MaTeMaTHuecKast
MOJENb: Paccmotpum 00bEMHBINM pe30HATOP,
COCTOSIIIIUN U3 IBYX KOHLIEHTpUUeCKuX mposoasmux chep|1]. Buyrpennss cepa npeacrasisiet
co00i1 MOBEPXHOCTh 3eMJIH, @ BHEILIHSS — MOHU3UPOBAHHBIN a3 HOHOCHEPDI, HAXOAAUIMICS Ha
BbICOTE OKOJIO 80 KM HaJ 3eMJIEH.

[Ipenmosnoxum, 4To 3JeKTPOMarHuTHas BOJIHA, N pa3 OTPa)KasiCh MOMEPEMEHHO OT TOBEPXHOCTH
3emau 1 noHocdepsl, orudaeT 3eMHOM map. Eciau Ha oKpyKHOCTH 3eMJIH YKIJIAIbIBACTCS 1110
YHCIIO OTPAKEHH, TO BOSHUKAET PE30HAHC, U TaKas BOJTHA MOXKET CYIIIECTBOBATh MPOJOIIKUTEIHEHOE
Bpems. CunTas, 4To BOJHA paclpocTpaHsieTcs co ckopocThio cBeta ¢ = 300 000 km/c, a OKPYKHOCTh
3emun coctasisieT L =40 000 kM, MOIyYUM 4acTOTy KosieOaHuM, paBHYIO

fn=cn/L=7,5Hz.

Jis mepBbIX IATH
rapMoHHUK 3Ta popmyna naét psig gacror 7,5 — 15,0 — 22,5 — 30,0 — 37,5 ... I'u. CpaBHuBas
TEOPETHUYECKHE YACTOTHI C YaCTOTAMHU, MTOJTYYE€HHBIMHU dKcriepuMenTanbro (7,83 — 14,1 — 20,3 —
26,4 — 32,4 ... '), 3aMeTUM, 4TO IIPH XOPOIIIEM COBITaJICHUU YaCTOTHI IIEPBOM TAPMOHUKH OIIHOKA
C POCTOM N YBEITMUHUBACTCS.

B cBoeit opurunansHoit padore[2] Bundpua Orro lllyman npoananusupoai konebaHus,
BO3HMKaroIue B cheprnyeckoM 00bEMHOM pe3oHaTope. IIpu 3ToM OH y4HTBIBAJI, YTO IOBEPXHOCTh
3eMJIM UMEET MOCTOSHHYIO MTPOBOAUMOCTB 0K0JIO 6 = 10—3 CM/M, a IpoBOIUMOCTH HOHOC(EPHI HA
BbicoTax 70—90 kM Mensiercs B mipenenax ¢ = 10—5—10—3 Cm/m. 13-3a 3TOTO CpeaHsisi CKOPOCTh
pacnpocTpaHeHHs 3JIEKTPOMarHuTHOM BoJiHbI V(6) mpumepHo Ha 20 % MeHbllle, 4eM Npu



OTpaXX€HUU OT cepbl C O6CKOHETHON TPOBOAMMOCTEIO. [t 9acToThI n-if rapMonuku [llyman
MOy YHII

YTO JIsI IEPBBIX MSATU rapMOHUK Maét 8,5 — 14,7 — 20,8 — 26,8 — 32,9 I'w.

B Takom pe3oHaTope XOpoIo pacpoCTPaHSIIOTCS BOJIHBI C PE30HAHCAMHU Ha YacToTax OkoJjo §; 14;
26 u 32 I'u (Ha3pIBaeMble ceroHs pe3oHaHc lllymaHa), mpakTH4ecKy COBIAAAIOIINE C YACTOTAMHU
anb(a 1 6eTa pUTMOB T'OJIOBHOTO MO3Ta YEIIOBEKA.

KakoBbl paboune puTMbl (PyHKIIMOHANIBHBIX CUCTEM OpraHU3Ma 4ejoBeka?

Pabounie puTMbl PyHKIIMOHATIBHBIX CUCTEM OpraHU3Ma YeJ0BeKa MPUHAAIEKAT YACTOTHOMY
nuanazony 105 - 103 ', XOTs, HEKOTOPBIE 3JIEMEHTAPHBIE CUCTEMBI, B YACTHOCTH, SPUTPOLIUTHI
obnamaroT pesoHancHbIMU yactotamu CBY-obnactu - (3,5 - 4,0)*1010 [,

Capie 300 ¢pyHKIIMOHAIBHBIX CHCTEM padOTAIOT B IUPKATHOM OKojocyTouHOM putme (10-5 I'):

- putm apixanus 0,2-0,3 T'i;
- PUTM CEPJICYHBIX COKpaIleHuil - okoso 1,2 I';
- PUTMBI BIEKTPUUYECKON aKTUBHOCTH HEPBHO-MbIIIIEUHOTO 31eMenTta 10-1000 I'.

PuTMBI 351€KTpUYECKON aKTUBHOCTH I'OJIOBHOTO MO3ra:

IAEKTPHYECKHE KONAEBAHKA MO3IT A BO BPEMA BOAPCTBOBAHMA H
HA PAIHBIX CTAAMAX CHA

Bera-purm. Husras
AMITAHT ¥ 23, BEICORAR
gactora [13—230 )

COCTOSHHE AKTHBHOIO
S0ADCTE OB AHHA

| A

Hapda-paTM. HuEsran Heaoper S0aDCTEYET, HO

AMIAHT Y23, TacToTa 8 HAXOAHTCH B Paccaab AEHHOM
—13Tg COCTORMHHEHN, [AAZA SAKDETEL
HeaoBeR SACEINAET HAH YHGE CIIHT.
Tera-puTti. Cpepuan
TeTa-DHTM ACcCOLHHDVETCH C
AMIIAHT ¥ 23, TacToTa 3
AKTHEHEIM COCTORHHEM

—F Iy
% w THIMOKAMIIA — OPraHa IMaMATH
HeanPek HAXOAHTCA B COCTOAHHH
Learra-paTH. Bricokasn rayGororo cHa. HefipoHE, He
AMIAHT Y23, HHSKAg EOPBAEUEHHEIE B [IDOI[ECC
gactora (2 ) 0GpatoTHH HH{ODMAIHH,
"LW -1 i BOSSYIEAIIOTCE CHHXDOHHO
F
é BricTpRif coH [B0—7F0
T'u). PaTM Crapns GEICTDODO CHAa HACT YIIAET
SAEKTDHISCEKHX ODHMEDHO TEpes Ramane 1,5 gaca

KoASGAHHHE aHAaAOTHIeH H XapaKTEDHS YETCH GBICT DEIMH
GETa-DHTMY ABHFEHHAMH TA4S
SoADCTEOBAHHA

- genpta-putm 0,5-3 ['x;

- anbda-put™ 8-13 I'iy;

- 6era-put™ 14-40 I'm;

- Teta-put™ 3-7 1. VYuénsie (JlaliBun, bankyst, Kutt Yoic)
OTKPBLUIHU SIBJICHUE KOTEPEHTHOCTH (COTJIaCOBAHHOCTH ), IPUCYIIIEEC MEAUTATUBHOMY COCTOSIHUIO U
03HAYAIOIIEe COTIIACOBAHNE PA3IMYHBIX PUTMOB T'OJIOBHOT'O MO3ra. Bce pUTMBI HAUMHAIOT Kak ObI
MOJICTpauBaThCA APYT MO Apyra. B nmepByro ouepeab coriacoBaHHO HAYMHAIOT paboTaTh aub(a 1
TeTa BOJIHBI.




Kakue ObiBatoT BHemHue (uzndeckue Gpakropsl? Baennue pusnyeckue GakTopbl OBIBAIOT Kak
MPHUPOIHBIC, TAK U UCKYCCTBEHHBIC. B COOTBETCTBUY C TUTIAMH SHEPTHH U TUIIAMH €€ HOCUTEINIEH 1X
MOYKHO TIOAPa3AEIUTh Ha [IECTh TPYIIIL:

- DJICKTPOMArHUTHBIC U3TY4YCHUS;
- DJICKTPUIECKUE TOKH;

- BJIEKTPUYECKHUE M0JIS;

- MarHUTHBIE MOJIS;

- MeXaHHuecKue (pakTopsl;

- TepMUYeCcKre (HaKTOPHI.

ITpu Bo3aeiicTBUN HA OMOJIOTHYECKUH 00OBEKT JIF000r0 BHELIHETO (PU3NUECKOro (hakTopa B MEPBYIO
oyepeb MPOUCXOAUT U3MEHEHHUE SIIEKTPUUECKOTO COCTOSTHHS OMOIOTUIECKUX MOJIEKYJT M KIIETOK, a
YK IOTOM 3aIyCKarOTCs BCE MOCIEAYIOIUE PEaKLUU OPraHUu3Ma.

TEXHUYECKHUE U OPI'AHU3AIIMOHHBIE BOITPOCHI 3AIIUTHI OT OMU.

OHMM U3 OCHOBHBIX CIIOCOOOB 3aIlIUTHI KaK
OT MOHU3UPYIOIINX, TaK 1 HEMOHU3UPYIOIUX U3TYUCHHUH ABIseTCs (hru3nUecKas 3almra, 3almra ¢
MIOMOILBIO IKpaHOB. OOBIYHO MOAPA3yMEBAIOTCA J[BA TUIIA SIKPAHUPOBAHUS: SKPAHUPOBAHHE
MCTOYHUKA (OOBIYHO M3TyYaroIero paJgruoBOIHBI B 3()Hp) OT HACEJIEHHBIX MYHKTOB WU
00CITy’KHMBaIOIIMX TOMEIIEHUH; SKpaHUPOBaHKE JTr0AeH (TPYI UIX OTAEIbHBIX JIUI) OT UICTOUHUKOB
OMMU. Bo Bcex cityyasx UCOIb3YHTCS paaHONONIOMIAIOIINE WIN PAIUOO0TPAKAIOLINE MAaTEPHUATIBI,
KOHCTPYKIIMH, COOPY’KEHHUS NN €CTECTBEHHBIE SKPaHbI (JIECOHACAXKACHMUSI, 3ari1y0JIeHNEe UCTOUHUKOB
u T. A.). [Ipu Be1OOpe MaTepuanoB 3auuThl OOBIYHO YUYUTHTAIOT CKBO3HOE U AU PAKIIMOHHOE
3aTyxaHue. [locnenHee yunThIBaeTCs B CO3/1aHUU 3KPAHOB HA OTKPBITON MECTHOCTHU MPHU
SKPAaHUPOBAHUU OT PAJNO0-U3ITyUaIOIUX YCTAHOBOK. MICKyCCTBEHHbBIE- M €CTECTBEHHBIE
JecoHacaXXaeHMs obecrieunBatoT HanbOonbimii Addekr 3aryxanus (3-10 1b). udpakunonnoe
3aTyxXaHHe OOBIYHO HE YUMTHIBAETCS, M pacyeT BEeJETCs JIUILb Ha CKBO3HOE 3aTyxaHue. Pacuer
IU(paKIUOHHOTO 3aTyXaHHs (pa3Mep 3KpaHa 3HAYUTEIbHO OOJIbIIE JITTMHBI BOJIHBI, TOJIIMHA
KPOMKH 3HaYUTEIbHO MEHBILIE UTMHBI BOJIHBI, HUKHUN Kpail SKpaHa yriryOJieH B 3eMITIO Ha
BEIIMYUHY, 00ECIICYMBAIONIYIO TOCTATOYHO BEICOKOE 3aTyXaHHe "depe3 3eMJIro", JTiHa dKpaHa
3HAYUTEIHHO OOJIbILIE BBICOTHI) MOKET OBITh OMPE/IEIEH KaK PACUETHBIM ITyTEM, TaK U IpapuuecKum
. IIpu pacueTe BBICOTHI 3KpaHa CiIelyeT UMETh B BUJY, YTO OOBIYHO HHTEHCUBHOCTH HOJIS C
MOTbEMOM HaJl 3eMJiel Bo3pacTaeT (MpUOInKEeHHE K ONTUYECKON OCH M3ITyyaTens U yMEeHbIICHUEe
BIIUSTHUS 3€MJIN), TU(PaKIIMOHHOE 3aTyXaHue B CBOIO ouepenab pactet u 111D B onpeeneHue Touke
MOJKET Jake yBelnuuBaThes. Judpakuusa Tem Oosee 3aMEeTHO BJI: HA. OOIIMNA pe3ysbTaT, YeM
OOJIBIIIMM CKBO3HBIM 3aTyXaHUEM OO0JI DKpaH.

Bropas xapakTepucTHKa 3KpaHa - CKBO3HOe 3aTyxaHue. [lormony! yBennunBaercs ¢ pOCTOM YaCTOTHI
I10JIs1, TOJIIIHUHBI, MAarHUTHOU [MpoHHILIa CTU MaTCpUuajid, a OTPAXKCHUC B OCHOBHOM OIPCACIIACTCA
HCECOOTBCTCTB» BOJTHOBBIX XapPAKTCPHUCTUK AHUIJICKTPUKA U MCTAJLJIA. Hanecenmne TOHK; IMTPOBOAAIINX
MIPO3PAYHBIX IJICHOK (B YaCTHOCTH, IBYOKHCH 0JI0Ba) 11031 JisseT mosryunth ociadienue 10 30 ab.

MHorue marepuaisl (paJAnoNorIONAOLINE) U TPUHIUIIBI, KOTOPbIe OYEH HHTEHCUBHO Pa3BUBAIOTCS
C LIeTIbI0 00eCIIeYnTh "HEBUAUMOCTB" (Mackupo! Ky) JietatenbHoro oobekra [80], ¢ ycrexom MoryT
OBITh MCITIOJIB30BAll B CHCTEMaX KOJIJIEKTUBHOM 3alllUThl YEJI0BEKA OT KpalilHe MHTEHCUBHBIX
AJIEKTOMarHUTHOM NOTOK. [IpeanaratoTcst pa3Hble MMy TH pelIeHus 3T0M MpoOIeMBbl: HCTIOIb30BaHNE
HOKPBITUH U3 IJIACTUYECKUX Macc (IEHOMAaTepuaoB), GeppUTOBbBIC TOKPHITU (JIUTHI-KaAMHUEBbIH
(beppuT), KOHCTPYKIIMOHHBIE TNIACTUKHU (KPEMHHIOPra HUYECKUN KayuyK ¢ METaJNTHYECKOM
MIOJUTO’KKOH ), HCTIOJIb30BaHuE OoJiee CII0sl HBIX KOMOMHUPOBAHHBIX MaTepuaioB ((heppuToBbIii
MOPOLIOK, AUAJIEKTPUY™* CKUM MaTepHall, CJIOU, 3aMellalolllue MeTall, HanpuMmep OyTagueHKpuia
HUTPUII C HATIOJIHUTEIEM WD caxku U Tpaduta). Gupma "North Amer. Aviat.-[80] mpenmoxmiia
Paaron30TONIHOE MTOKPBITHE, KOTOPOE CO3AAET HOHU3ALIMIO BO3yXa U MOJyYE€HUE B PE3YJIBTATE 3TOIO
TUTA3MEHHOTO 3KpaHa, MOTJIOMIAI0 IIET0 PaAHOIOKAlMOHHOE H HH(PAKpACHOE U3ITyUCHHE.



Hawnyummmu skpaHaMu OKa3aJIMCh 3KPaHbl U3 TOKPHITUS HA OCHOBE a- UAJIyYaloUX HYKIUI0B
(nHarmpumep, nosioHui-210). Ilo MHEHHIO aBTOPOB, MOKPBITHE U3 MONOHUA-210 ¢ ynenbHOi
aKTUBHOCTHIO 5,43 Ku/cM 1Mo3BoJIIET yMEHBIINTE OoTpaxkeHue modTtu B 100 pa3 Ha yacrotax 1-10
I'Tu. B uem 3axitogaeTcs NpUHIUN ASUCTBUS MPUOOPOB 3aALIUTHI OT 3JIEKTPOMATHUTHBIX U3TyYEeHUIH

Qb K®C

[TpuGops! «DapaoH» MPeACTaBIAIOT CO00M AIEKTPOHHBIE TeHepaTopsl BosH LllymaHa - MarHUTHOTO
TOJISI C YaCTOTOU OKO0JIO 8 I'11, KOTOpast SBISETCS YacTOTOM HanbOJee MHTECHCUBHBIX TIPUPOIHBIX
MyJIbCAlU MAarHUTHOTO TOJIA 3eMJIH U anb(ha puTMa rOJIOBHOTO MO3Ta YeNIOBEeKa. 3allUIIEHbI JIH T€,
KTO HaXOJAATCS B 30HE JeiicTBUs pubopa, HO B cocepneM nomemeHnu? Jla. st MarHuTHOro moJst ¢
yacToTOU 8§ 'l CTeHBI 3/1aHUs MPETPAIKOI HE ABISIOTCA. Y OMPAIOT JIK IPUOOPHI COOCTBEHHO
3JIEKTPOMAarHUTHBIE M3IydeHus? HeT. DnekTpoMarauTHele n3ityyeHus octaroTcs. Ho mpu
BKJIFOUEHHOM MPUOOPE OPraHu3M MepecTacT BOCIPUHUMATD ATH U3TYUYCHUS B KQUeCTBE MAaTOTEHHBIX
Y HaYMHaeT (PyHKIMOHUPOBATH C €CTECTBEHHBIM 3€MHBIM PUTMOM. JTO O3HAYAET, YTO OPTaHU3M
YeJIOBEKa B 3HAYUTEIbHO MEHbBILIEH Mepe pearnupyeT Ha U3JIy4eHHEe KOMIIbIOTEPA, TEJIEBU30Pa,
panuoTenedoHa U MPOYUX UCTOUYHUKOB MCKYCCTBEHHBIX 3JIEKTPOMArHUTHBIX MOJIEH, BbI3bIBABIIUX
paHee cTpecc, ciabocTh, 3aboneBanusl... CyIIecTBYIOT JIU Jpyryue MpuOOpHI 3alIUTHl OT MATOTEHHBIX
m3nydeHuii? Koneuno ga. B pa3nuyHbIX CTpaHax Ha CETOAHSAIIHUI JIEHb MMOJaHO TOPsIKa
HECKOJIBKUX COT 3asBOK Ha M300peTeHus, IOMOTaloIINe, K IPUMEPY, HEHTPaIru30BaTh
reonaToreHHble 30Hbl U U3yYEHHE KOMITBIOTEPOB U TEJIEBU30POB.

[TaTeHTOBaHHOE U3/ETHUE - 3TO HE 00SI3aTEIBHO U3/IENNE, BEIUKOJIEITHOE [0 CBOUM 3aIlIUTHBIM
BO3MOXHOCTSIM, TATEHT BBIJAECTCS POCTO HA B YEM-TO OPUTHHAIBHOE pellieHHEe, KOTOPOoe He ObLIO
3apErucTPUPOBAHO PAHEE.

Bcee 3t n300peTeHunss MOKHO Ki1accu(UUIUPOBAThH CIEAYIOUMM 00pa3oM

1. TTornomarorye MaTepraibl (CHHTETUYECKHE TUICHKH, BOCK, BOMJIOK, Oymara u T.11.);

2. Orpaxaroiiye MaTepuabl ( METAIUIMYECKast CeTKa HIIM (oJbra, Ha U30JUPYIONIMX MOAJIOKKAX U3
CUHTETUYECKUX MAaTEPHAJIOB);

3. 3ammTHas o€k (TKaHU C BKIIFOYEHUEM B HUX METAIUTUYECKUX HUTEN);

4. ITpoBOTHUKY pa3IHYHBIX (DOPM CO CBOMCTBaMHU aHTEHH ( OpacieThl, mosica, KOJbE U T.1I.);

5. MudpakioHHbIC PEIIETKH Pa3HBIX THIIOB;

6. OTKJIOHSIOIINE YCTPOHCTBA (METAIITUYECKHE U3eNusl 6e3 MOKPHITHI U B U30JSTOpax);

7. PaznuuHble pe30oHaTOpHI (CIUpaiu, KOHYChI, TUPaAMU/IbI);

8. I'eHepaTopsl 2JIEKTPOMAarHUTHBIX UMITYJIbCOB.

CKoJb T0JITO U B KaKUX PEKUMAax HAJI0 MCIIOIb30BaTh MpUOOPHI 3ammThl? Korna HaynHaoT
MPOSIBIATHCS pe3yabTaThl? TOHKO3HEPreTHUECKUI MPOLEcC OUUCTKH, HACTPOMKH U BOCCO3/IaHMS
OMOPHEPTreTUYECKOTO MOJISl YeTIOBEKa, IPUBECHUE €ro OpraHnu3Ma B KOTepEHTHBIHN ( COTIIaCOBAHHBIN)
pexuM pabOThl MPOUCXOIUT MPAKTHUECKH MTHOBEHHO, YTO OJTHO3HAYHO PETUCTPUPYETCA
COOTBETCTBYIOIIECH MEAUIIMHCKON TMAarHOCTHYECKOM anmapaTrypou.

[Tpumepno 35% moJsib30BaTeNel B COCTOSHUU 3TO TTOYYBCTBOBATH CPa3y K€ MIJIU 110 UCTCYECHUH
HECKOJIbKUX 4acoB. OHHM OTMEYaroT BOSHUKHOBEHHE 15 cocTosiHUs Oosee cOalaHCUpOBaHHOM
SHEPreTHKH, YITyUIlIeHHE BOCTIPUATHS OOBEKTOB U IBETOB, PACIIMPEHNE UHTYHIIUU U BO3PACTAHUE
JKU3HCHHOM CHJIBL.

JIpyruM Mojab30BaTeNIsIM HEOOX0IUMO OT HECKOJBKUX JTHEH 710 IBYX HEAEIb ISl TOTO, YTOOBI
3aperucTpUpoOBaTh Kakoe-1u0o0 BreyaTieHne. MOKeT ¥ He HACTYIHUTh KaKuX-JIH00 CyObEeKTUBHBIX
ourymienuid. [TornpoOyiiTe moap30BaTHCS MPUOOPOM B TEUCHHUE TPEX HENENb, & TOTOM CAeTaiTe



IIepephIB Ha MATh JHEN. Bbl HEIPEMEHHO 3aMETUTE Pa3HHUILY.

Pexxum MokHO Toa0upaTh 1Mo CyOBEKTUBHBIM OLTYIIEHHSIM. ""MOIIIHOCTR" IEHCTBYIOIIETO
MH(OPMAIIMOHHO-BOJIHOBOTO (PakTOpa roMeonaTuIecKas.

[IpuHUIKMT rOMEOTATHH TJIACHUT, YTO TOKa (PYHKIIMS KaKoro-1ubo opraHa HapylleHa, Iopor ero
BOCIIPUMMYMBOCTH CHUYKEH, U OH YYBCTBUTEJIEH JIa)KE€ K CBEPXMAJIbIM J103aM BO3AEHCTBUS,
n30upaTenbHO BIUSIONIETO Ha ero coctosiHue. Ho kak Tonbko (yHKIIMS OpraHa HopMaiau3yercs,
MOPOT BOCHPUSITHS BHEIIHUX BIUSHUI MOBBIIIAETCS, BO3/IeHCTBHE caMo 1o ceOe npekparaercs. U
HUKaKUX MOOOYHBIX APPEKTOB , CBI3aHHBIX C UCIIOIb30BaHUEM BO3/ICHCTBUH, MPUMEHSIEMBIX B
CBEPXBBICOKUX (IO CPaBHEHUIO ¢ PU3HOIOTUYECKOI HE0OX0AUMOCTHIO) JI03aX.

A OCHOBHO¥ pe3yJbTaT 3/1eCh OJIMH: TOT, KTO MOJI3yeTcst MpruOopoMm, obecrieunBaet cede
CYLIECTBOBaHHE B €CTECTBEHHOM AJIEKTPOMAarHUTHOM cpeie 00uTaHus, 00ecreyrBaeT ONTUMAIbHOE
(GYHKIIMOHMPOBAHUE CBOETO OPTaHU3Ma, OKPY>KEHHOTO UCKYCCTBEHHBIMU AJIEKTPOMArHUTHBIMU
MOJISIMHU.

Cupaets yacamMu y TEJIEBU30pa WM B IOMELIEHUH, IEPENOJHEHHOM 3JIEKTpoanmnapaTypoxu,
pa3be3xKaTh B JJIEKTPOTPAHCIIOPTE, OTABIXATH MO/ JIMHUEN 3JIEKTPOIepeaady U He IPUHUMATh Mep
3aIIUTHI - BOT UCTUHHAs! ONACHOCTH /IS 310pOBbsi! KakoBbI ycI0BUS ONTUMAIbHON
KU3HEEATENBHOCTH? UTOOBI )KU3HEIeATENbH OCTh OpraHi3Ma MPoTeKaia ONTUMAILHO, HE00X0UMO
IIOCTOSIHCTBO pa0OYMX PUTMOB €ro (PyHKIMOHAIBHBIX cucTeM. OHU HE JOJKHBI 3aBUCETh OT
BHEIIIHUX BO3JE€UCTBHI1. Bee mponecchl B opranu3Me JOJHKHBI IPOTEKaTh COTJIACOBAHHO
(KOTepeHTHO). [IpakTrka moka3ano 4To IpH OOJIE3HAX B pPe3yJTaTe FIEKTPOMArHUTOM
U3Iy4YeHUH 3PPIKTUBHO MPUMEHEHHE (PUTONEpEnapaTsl , CBEXXKHUE COKU,(PPYKThI OOraThIMU
pazIuYHOE MUKPOEJIEMEHTaMU ITPUMEPHA KakK ,CBEKUN COK aJi0e,KapoI€K,COK OOSPBIIIHUKA
4€pPHOT0,0peX0BOM Macio,u Ap ECTh 0JHA mo-HacTosIeMy AeHCTBEHHAs 3allUTa CO CTOPOHBI
MPUPOJIbI — IIIYHTUT - MUHEPAJ, aHajora KOTOpOMY HET — Kak [0 MHOT000pa3nio CBONWCTB, KOTOPBIMU

OH 00J1ajaeT, Tak M 1O 3aIIUTe OT BPEAHBIX JIEKTPOMATrHUTHBIX MTOTOK.
LIYHIHUT.

puc.

MpakTnyeckas n TeopeTnyeckas 3HaYMMOCTb Hay4HbIX pe3ynbTaToB.
Onpep,eneHa 9HeKTp0MaFHI/ITHBIe H3JIYUCHUA ,CT0 OITaCTHOCTH KHUBOT'O OpFaHI/I3Ma,Hp0(I)I/IHaKTI/IKa n

3alInTa OT BPEIHOCTEN U 3(h(HEKTUBHOCTb 3alMThl pa3paboTaHHbIX pa3HbIX METOAOB BKIIOYEHUs] MeToda
MMAIO TtexHanormm

OCHOBHbIE MOMOXEHMUS, BLIHOCUMbIE Ha 3aLLUTY.

MHTerpanbHyo OLEHKY 3NIEKPOMAarHUTHbIX BOSHbI, X OENCTBUE OKPY>KaKOLIEN cpebl U XUBOTO

opraHuama. dhHEKTUBHOCTV NMPUMEHEHUS Pa3NNYHbIX CPEACTB 3almnTbl DJIIEKTPOMArHUTHBIE U3JTYYECHHI
nnpockle cnocobbl peabunuraumm

McnonbsoBaHne MMAIO TexHanornm KOHTpornsi GMO3MNeKTPUYECKONn aKTUBHOCTM FOFTOBHOMO Mo3ra npw
DNEeKTPOMArHUTHBIX U3ITyYCHUSIX.

VccnepoBaHue BbIMOMHEHO B paMKax KIMHUYECKOro HabnioaeHWn 1 onbIToM MHOrONeTHoro paboty
nporpaMmmbiIMAIO TexHanormmw.

INnyHoe yyacTue aBTOpa B NONy4YeHUU pe3ysibTaToB.

ABTOp NMYHO pa3paboTan MeToauKky MccrneaoBaHus
C NMOMOLLW OCHOBaHWKN pasHbIX HayYHbIX Matepuanos.llpn nomowmn NmarotexHanorum onpeaenun HapyLeHun
dyHKUMoHaneHoro coctoaHmsa LIHC n sHOoOKpMHHOM cuctem ,3pdekTUBHOCTE MPUMEHEHNUS MEeTOoAbI A1
3aWuTbl DJIIEKTPOMATHUTHBIX U3TYyUEHUSX.
MMATIO TexHanormyeckom MeToOoM, paspaboTan METOAUKY NPUMEHEHUS MPUHLMNA BGUONorMyeckomn
obpaTHOM CBA3M Kak MeToda peabunvrauum HapyLleHUn yHKLUOHANbHOro COCTOSHMSA nocre
3MNeKTPOMarHMTHbIX n3nyyeHusx . Céop mateprana Obin OCyLEeCTBEH NMYHO aBTOPOM, KOTOPbIN n3yyan
NepBUYHYI0 MEeQULIMHCKYI0 OOKYMEHTALMIO, NMPOBOAMN KNMHUYeCKne obcrneqoBaHusl NaumMeHToB, Ben
pa3paboTaHHyto 6a3sy gaHHbIX. VM Takke Obin ocylecTBneH nogbop v HanaxwBaHWe ageKkBaTHbIX
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