Arop Knpycc

JIlopcuorHbvie NoASL
u ao02oc Kocmoca

acyxzasi 0 TOpPCUOHHBIX MOJISIX, INOO KAaKUX-TO UHBIX
M3JIy4YeHHUSIX HE0OX0JUMO TBEpPZA0 NOMHHUTD, UYTO CaMU
OTKpBITUS elle He CyTb fBJE€HUA - BO BCeW MoOUU
nepeJi HaMU OHO NpeACTaHET TOJbKO B MpOSIBJIEHHOM Buje. [l 4yesoBedyecTBa 3TO
omnpejiesisieTcss ero BO3JeHCTBUEM Ha Halle ¢(U3HWyecKoe TeJso, JYXOBHYI O0O60JIOUKY,
BO3/I€MICTBMEM Ha OKPYKaIOLIYI0 Cpe/ly U 3KOJIOTHIO HAlllero >KM3HEeHHOTr 0 NpocTpaHcTBa. U
3TO BCe ellle HUYero - rjiaBHoe Kak 3To oTpasutcd Ha Jloroce Kocmoca?! Korga I'. I'epr, cTo
JIeT Ha3aJ, 5KCIepUMEHTAJbHO MOJIYYUJI MCKYCCTBEHHbIE 3JIEKTPOMAarHUTHbIE BOJIHBI, 3TO
CTaJI0 BeXOM He TOJbKO B HAayKe M TEeXHUKe, HO U MOPOJAUJI0 MPUHLUINHAJBLHO HOBYIO
CUTYal M0 B OKpYKawlleM MpocTpaHcTBe 3eMJsd. [logTBepkJeHUEeM TOMY SBJISIOTCS
COBpEMEHHbIE OTKPBITUSI U TEXHOJOTUU B 00JIaCTU TOHKUX PU3UYECKUX MOJIeH, KOTOpbIe
NO03BOJISIIOT MO JpyroMy B3IJISHYTb, Ka3ajoCcb Obl, Ha COBCEM /JJisi HAac OOBbIYHbIE U
NpYBbIYHbIE Belly. Tak, ucciaefoBaHus, npoBegeHHble B CIIA w IlIBenyu, BbIABUIU, YTO
3JIEKTPOMArHUTHBIE 10JIfl, CO3/laBaeMble TEXHUYECKUMU CUCTEMAMHU, KOTOpPbIE B COTHU pa3
cnabee ecTeCTBEHHOro nmoJifgd 3eMJd, MOryT ObITb ONACHbIMU JJi  3J0pPOBbS.
[Hanpsi>keHHOCTBb 3/1IeKTPOCTAaTUYECKOr0 M0Jisl B 30He MOHUTOpA cocTaBsieT 1 — 10 B/w,
MaruTHasd uHAyKLusa coctaBsgeT 0,1 — 10 mI'c, 4TO 3HAYUTE/IbHO HUXKE €CTECTBEHHOTO
npupogHoro ¢oHa 3eMsu (cooTBeTCcTBeHHO oKoJio 140 B/M u okosio 400 mI'c). Kcrary,
TAKOrO e MOops/iKa 3JIeKTPOMarHUTHble U3JIyUeHUs] B 30HE PACIOJIOKEHUSI TEJEBU30POB,
paauoTesepOHOB, OPTTEXHUKHA WU JPYTUX ObITOBBIX 3JIEKTPONPUOOPOB]. ITU OTKPBITHUS
NO3BOJIAIOT Jiy4ylle MOHATh NPUPOAY OKpYKaloIllero Hac MHpa, U, B 4YAaCTHOCTH, pedb
HNOWAET 0 B3aUMO/IEUCTBHUU 3JIEKTPOMAarHUTHBIX KOJIEOAHUN OT Pa3/IMYHBIX 3JI€KTPOHHbIX
YCTPOMCTB CO CTPYKTypoH d4esioBeka. CTpyKTypa uesioBeKa, C OMOJIOTUYECKOU TOYKHU
3peHus1, NpeAcTaB/seT cOO0M COBOKYNHOCTb MHOXeCTBa KoJiebaTeJbHbIX KOHTypoB. Ha
CBOMX 4acTOTax U pUTMax QYHKLUUOHUPYIOT cepAlle, Jerkue, KeayJoK U T.A. T.e Bce
BHYTpeHHHe opraHbl. [Bcero B opraHusMe 4esioBeka BbIIBJI€HO 0K0JiI0 300 CyTOYHBIX
putMmoB]. Wcxoasa M3 3TOro, MOXKHO CKa3aTb, YTO KoOJiebaTeJsibHble MPOLECChl, a K HUM
OTHOCSITCSI MarHUTHbIE U 3JIEKTPOMAarHUTHbIE M3JyYeHUSs], COCTABJSIOT OCHOBY Hallero
Mupo3aaHusa. Ho kakue u3 HUX "BpefiHble" [Jis1 4yesIOBEKA, KaKue '"ToJie3Hble", 6M0JIoTH
3TOTO MOKAa He OOBSCHAIT. A UTO e MO 3TOMy mnoBoAy roopsat ¢usuku? Ha cerogus
nepeJJHUN Kpad COBpEeMEeHHOW HAyKU — 3TO TeopHus 3jieMeHTapHbIXx dacTul, ("Teopus
¢dusndeckoro Bakyyma", "Teopusi TOpCMOHHBIX NoJieil", "MuKpoJienToHHAs Teopus NoJs" U
T.IL.).
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JTo Teopusi, B KOTOPOU y4yeHble MbITAIOTCA OOBICHUTb NPOUCXOXKAEHHE
Bcero cyuiero B Mupe. [lociegHuM [OCTHMXKEHUMEM ABJISETCA BbIBELEHHOE
ypaBHeHUe "GU3NYECKOr0 BaKyyMa', KOTOPO€E XapaKTEPU3YET U ONHCHIBAET
ycToe VUCKPHUBJIEHHOE, IJTFOC 3aKpy4eHHOe NPOCTPAHCTBO.
PaccmaTprBaemMasi Teopusi ONUCBHIBAET POXKJEHUE K3 BaKyyMa HE TOJIbKO
3JIEMEHTApPHbIX YaCTUL, HO U 6oJiee CJA0XKHBIX (U3UYECKUX OOBEKTOB
(TesnenopTanus).

Yto 00bsicHAET TOpcHOHHas Teopusa? Hcxoas M3 OCHOBHBIX MOJIOXKEHUH
3TOM TEeOpUH CJeAyeT, YTO KaKJAOMy He3aBUCUMOMY HapaMeTpy
3JIeMEHTApPHBIX YaCTHL, COOTBETCTBYET CBOE HE3AaBUCUMOE TOJIE.
PaccMaTpuBass TakOoWM He3aBUCHMbIM NapaMeTp KaK CIUH — KBAaHTOBBIU
aHaJIoT YrJIOBOrO MOMEHTA BpallleHHUs, 'BbITEKaeT , YTO CIIMH UJIA BpalleHue
Ha MaKpPOCKONMUYECKOM YpPOBHE [JODKHO THOPOXK/JAATh COOGCTBEHHOE
MaTepuaJbHOe II0JIe, KOTOpOoe obecrneynBaeT B3aWMOJEWCTBUE MEXAY
00’beKTaM{, O00JIaJAaIUMU CIOMHOM WA BpaujeHueM. I[loBogom pJs
MCC/Ie/IOBAaHUS TOPCUOHHBIX TOJIEW TOCAYKUJIU OO0JIbLIOE KOJUYECTBO
dbeHOMeHa/IbHbIX fIBJIEHUHM, BBIBJIEHHbIX pPa3JMYHbIMA Yy4YeHBIMHA MpPH
npoBeJieHUd (GU3NYECKUX IKCIIEPUMEHTOB 3a [JOCTAaTOYHO OOJIbIION
NPOMEXYTOK  BpPEMEHH, U KOTOpble He  BIMCBIBAJUCH B 00LIHE
3aKOHOMEPHOCTHU KJIaCCUYECKOW (QHU3MKHM, aTakKkKe Te I[CUXAYECKUe
BO3MOXXHOCTH JIOJIEH, KOTOpble CTAaOWJIbHO MOTJIM BOCHPOU3BOJAUTH IO
CBOEMY >KeJIaHWI0 CBOU HeOpJHUHapHbIe C1ocOOHOCTH. [IprudyeM TOpcUOHHBIE
noJii — OTHIOJIb He TeopeTUYecKas abCTpakuus, OObACHAWLAA 3TH
dbeHOMEHBI, CYlLleECTBOBAHUE 3THUX noJie O/ TBEPKJEHO
3KcnepuMeHTaJbHO. CyllecTBYOT TreHepaTOpbl TOPCUOHHBIX IMOJIEH,
ONbITHbIE JHEPreTUYECKHWE YCTAHOBKHU, MCIOJb30BAaHHUE 3TUX TEXHOJIOTHUH
N03BOJIIET MEHATb CBOWMCTBA MaTepUa/IbHbIX OOBEKTOB, HaIlpUMep,
MeTa/UIOB W WX CIJIaBOB, O4YeHb [EepCIeKTUBHOe HalpaBJIeHUe 3TUX
TEXHOJIOTUM — 3TO MOUCK IMOJIE3HbIX WCKOMAeMbIX W T.J. KPOME TOro,
pa3pabaTbhIBalOTCA CpeACTBa 3alUThl OT PA3/JIMYHOrO poJa OMNACHBIX
M3Jy4eHUU. Y4eHble, 00bSICHSS NPUPOAY TOPCUAJBHbIX MOJIEW NPULLIU
K BBIBOZY, YTO B 3aBUCHMOCTHA OT HalpaBJeHUS BpallleHUS CyLleCTBYIOT
IpaBO TOPCHOHHBIE M JIEBO TOPCHUOHHbIe noJid. [IpuyeM, Kak MNOKasau
MCC/Ie/IOBAaHMsl, MPaBO TOPCUOHHbIE T0JiII B HEKOTOPOM 0000611am0leM
CMbICJIe TOJIE3HBbI /Il 4YesJ0BEeKa, OHU YJYYLIAalT TEKy4eCTb BCeX Cpe[,
YBEJMYUBAKT MPOBOAMMOCTb KJIETOYHBIX MEMOpaH, NpPU YBeJUYEHUHU
TEKy4YeCTU yMEHbIIAeTCs BEPOSITHOCTb BO3SHUKHOBEHHUS OJislIEK B KPOBH,
NPOUCXOAUT 0O0liee yJay4YlUleHW OOMEHHBIX [MPOLECCOB, YJy4IllIaeTCs
roMeocTa3 4yeJIOBeKa B LIeJIOM U T.A.. bojiee TOro, MoXXHO Tak Moao6paTh
YAaCTOTHbIE XapaKTEPUCTHUKH, YTO OHHU MOTYT BO3JE€MCTBOBAaTb He Ha BECh
OpraHusM B LeJIOM, aTOJIbKO Ha OTJeJ/ibHble OpraHbl, BbI3bIBas
TepaneBTUYeckre 3QdekThl. B CcBOW0 o4Yepeb JieBO TOPCUOHHbIE TMOJIS
OTPHULIATEJbHO BJHAIOT HA YeJI0BEKa.



M 4TO HHTepecHo,— HUMEHHO JIeBO TOPCUOHHbIE TMOJII NpPeodJIafaloT
B OOJIBLLIMHCTBE, €CJIU He BO BCEX, ObITOBBIX 3JIEKTPONPUOOPAX...

[locnenHue wuccienoBaHUSl YYEHbIX B 00JIACTM (PU3UYECKOT0 BaKyyMa
Y TOPDCUOHHBIX TMOJIeM TMOKa3aJd, 4YTO HeraTUBHOE BO3/eHCTBUE
Ha OpTaHMW3M YeJIOBEKA MOXEeT OKa3blBaTb W TOPCHUOHHAsh KOMIIOHEHTa
3JIEKTPOMAarHUTHOrO TO0Jisl, NpeJACTaBJAKLas COO0M OYeHb CJ0XKHYIO
CYyNepno3uLUI0  JIeBO U NpPaBO TOPCUOHHBIX MOJIeHM, HWMIYJIbCHO
BO3HMKAIOIIUMX MpPH paboTe 3JIEKTPOMAarHUTHbIX YCTPOUMCTB, KOTOPYIO
HEBO3MOXXHO 3KPaHUPOBATh TPALULUOHHBIMU MeTOJAAMH, IOCKOJBKY 3TO
cynepno3uyus 0OoJiee TOHKOTO, 4YeM 3JIEKTPOMAarHWTHOe, HW3JIyYeHUsl.
[IppyyeM, 3THM KOMIIOHEHTBHl OKa3bIBAalOT KOMILJIEKCHOE HeEraTUBHOE
BO3/leMCTBHE Ha UHPOPMALMOHHO-3HEPTETUYECKYIO CTPYKTYPY YesIOBEKaA.

B HacTtosllee BpeMs pa3pabOTaHO LieJioe HalpaBJieHUWe MO0 3aljUTe
Y HEWTpaJM3alUMd 3JIEKTPOMAarHMTHBIX H3aydYeHUU. Kak paboTaeT 3Ta
3amuTa? Tak Kak NpU paboOTe 3JIEKTPOHHOE YCTPOUCTBO CO3/aeT O4YEHb
C/I0KHYI0 CYNEepHO3ULUI0 3JeKTPOMAarHUTHBIX U3JyYeHUH, HMEHUIYI0
00'bEMHO-NIPOCTPAHCTBEHHYIO  GOpPMy  pacnpoCTpaHEHUs, TO  JJs
JIOKQJI3al|U¥ TAKOr0 UCTOYHUKA TPeOYeTCs CO3/laHMe 0O bEMHOI0 KOHTYpa
WJIM CEeTH BOKPYr CaMOTr0 MCTOYHUKA. OJTO JOCTUraeTCd MyTeM
pacnoJioXKeHUsl Ha KOpIyce UCTOYHHUKA HECKOJIbKUX JIOKAJIbHbIX YCTPOMCTB.
Korza sty ycTtporcTBa 0JIM3KO B ONpeJEJIeHHOM NOpSAKe PacloJIOKeHBbI
JIpYT K APYTY, OHXU HAaYMHAKT B3aMMOJEMCTBOBATb MEXAYy C000U, 06pasys
cnupasieobpasHylo CeTh, KOTOpasi 3aKpbIBaeT COO0M, KaK CUJIOBBIM LIATOM,
MCTOYHUK HeraTUBHOrO U3Jy4deHUs. KoMIieKC KOMIOHEHT HeraTUBHOIO
M3JIy4YeHUs, MOoNazAasi B TAKYI0 CETb, MEHSET CBOIO OPUEHTAIUIO, MOJYHUHSCh
3aKOHY CNMpaJie00pa3HOM NPaBOCTOPOHHEN CUJIOBOW CHUCTEMBI UJIU CETH.
CrcTteMa COBMeCTHBIX M3Jy4daTeJsied nmpuoobpeTaroT GopMy 11apa, KOTOPbIN
M JaeT B KOHEYHOM HUTOTe IMEepPeoOpUEHTALUI0 COBOKYNHOW  (QOpPMBbI
U3Jy4eHUs (3JIEKTPOMAarHUTHBIX, TOPCUOHHBIX, MUKPOJIENTOHHBIX U T.IL.),
UCXOJSAET0 M3 KOHKPETHOTO0 MCTOYHMKA U3JydyeHus (MOHHUTOpa
Y CUCTEMHOI'0 0JIOKa, TeJieBU30pa, pajguoTresnedoHa uU.T.4.). llpuyeM mnpu
onpejie/IeHHBbIX MMapaMeTpax HAaCTPOWKU 3TOM 3alUTHOU CETH BO3MOKHBI
M3MEeHEHUs JIeBO TOPCUOHHOrO TOJII HaMNpaBO TOPCUOHHOe. Takum
006pa3oM, MNOpPOXOAUT JIOKAJMU3aUUs U HEWTpaJu3auuss HeraTUBHOIO
u3aydyeHusd. [lo TakoMy NPUHLMIY H3JYy4YEHUS TOHKUX QU3UYEKUX MOJIeHr
¥ paboTaeT 3amuTa. Ho, kpoMe 3TOro, CylecTByeT ellle OJHO HEraTUBHOE
BO3/leMICTBHE, KOTOpOe BJHSAET Ha HWHPOPMaALMOHHO-3HEPreTUYeCKyHo
CTPYKTYpPY YeJIOBEKa — 3TO TaK Ha3bIBaeMOE MCHU-BO3AEUCTBUE, TOUYHEE MCHU-
N0JIS1 BO3JEUCTBUS, (XOTA Te U ApYTUe ABJIATCA roJIorpaMMaMH, peleTKON
KOTOPBIX  MOXET  CJAYXUTb W KoMmnbioTep). OHO  CBfI3aHO  C
nepeBO30YK/I€HWEM, C HETAaTUBHOM HWHQOMalUen-3HepTUuen, MoJay4aeMou
C3KpPaHOB MOHMTOPOB, TEJEeBU30POB B 3aMKHYTOM HENPOSABJIEHHOM



(eAMHBIM NOPOCTPAHCTBOM) KOHType. [lpuMepoM MOTYT CJOYXHUTb
KOMIIbIOTEPHbIE UTPHI C arpeCCUBHOM HAIlPaBJIEHHOCTHIO.

B HacTosiniee BpeMs 3TO MpPaKTHYECKU eJUHCTBEHHas 3alldTa, U3BEeCTHas
MHe, HCHOJIb3ylolllasg MeTOoJi OObEMHOU OTpaKaTeJbHOU (QYHKIUHU
MHO€eCTBA HeOOJIbIIMX 3KCIJIYaTalUOHHbIX TeOMEeTPUYECKHUX CHUJIOBbIX
noJied, CO3JalUUX YCTOMYUBBIA KOMILJIEKC Pa3pPsSKEHHOTO IMOJs OT
HeraTUBHbIX BO3/I€EMCTBUH.





