JJEKTPOMAT'HUTHBIE BOJIHbI U PE3OHAHC

W3BecTHO, YTO 3BYKH OJHOM YacCTOTHI PE30HUPYIOT. TO MOXKHO MPOMILIIOCTPUPOBATH C TIOMOIIBIO
KaMepTOHa, MHCTPYMEHTAa, KOTOPBIM IOJIb3YIOTCS Ui HACTPOMKH BBICOTBHI 3BYYaHHUS MHCTPYMEHTa WU
roJjoca.

Korna ynapsitoT KaMepTOH CIeIHaIbHBIM MOJIOTOUKOM, CO3/1aBasi 3BYK «IsD», U MEBEI] OTBeYaeT HOTOU
«Is», KaMEepTOH U TOJIOC CO3JAI0T 3BYKOBYIO BOJIHY OJHOM 4YacTOThl. DTO SIBIEHHE Ha3bIBaeTCs
pe3oHaHCOM. B 1aHHOM MOHSATHHM, TOJ 3BYKOM IOJpPAa3yMEBAIOTCS AJIEKTPOMArHUTHBIE W3IYYEHHUs, B
JIMaINa3oHe YacTOT CIBIIUMOM YEeJIOBEYECKHM YXOM.

Bonee nonHoe onpezeneHne BICHUS PE30HAHCA, sl BCETO MHOT000pa3us 4aCTOT 3JIEKTPOMArHUTHBIX
MoJIeH - 3TO COBMAJICHUE MapaMeTPOB KOJeOaHUH (4acTOThI, aMIUTUTY/IbI, IEpUOAa U T.J.) ACHCTBYIOUINX
Ha OOBEKT, C €ro COOCTBEHHBIMU KOJEOAHHMSIMM, MPHUBOJIIEE K MHOTOKpAaTHOMY YCHICHHIO 3(¢eKTa
BO3neiicTBUs. Hampumep, mpuEMHHK 9TOOBI BOCIIPOM3BECTH CUTHAN MEPEAAONISH CTAHIINH, JOKCH UMETh
KoJie0aTeNbHbI KOHTYpP, HACTPOCHHBI B PE30HAHC IepelarolieMy KOHTYypy. B aTom ciydae pesko
MOBBIIIAETCS] YYBCTBUTEIBHOCTh NMPUEMHUKA K CUTHATY MMEHHO 3TOM CTaHLMU, U UMEHHO 3TOT CHUTHAl
BBIJICJISIETCS] CPE/I BCEX MPOUMX.

CeronmHs MMeeTCsi JOCTaTOYHO MHOTO paboOT B 0OO0NAcTH €CTECTBO3HAHMS, Ouoyioruu, OMO(HU3UKH,
(GU3UKH, MEUIIMHBI, JOKA3bIBAIOIINX, YTO BCE OMOJOrMYecKre 0OBEKTHI, BKIIIOYAs YeIOBEKa, TPOHU3AHbI
AIIEKTPOMArHUTHBIMH TOJIAMU. JKH3HB KHBOTO OpraHu3Ma HEBO3MOKHA 0€3 MCTOYHHUKOB M3JIydeHUs, 0e3
AJIEKTPOMATrHUTHBIX KOJIEOAHUH, 3aHUMAIOLIUX B MPUPOJIE TIEPBOCTEIICHHOE MECTO.

YnopsiioueHHble TOTOKM HHEPTUM B OpPraHU3ME YEJIOBEKa - 3TO COOCTBEHHBIE TapMOHHMYHBIE
3IIEKTPOMArHUTHBIE KoJieOaHus (mapaMeTpbl BOJHOBON MaTPUIIbl IMYHOTO TOMEOCTa3a), JaHHbIE KakKI0OMYy
YeJIOBEKY OT PO’KJCHHUA. VI3MEeHeHue WM HapylIeHHe 3THX IMOTOKOB, OT JCHCTBUS Pa3IHyYHBIX (PaKTOPOB,
INPUBOAUT K BOSHUKHOBEHHIO TMCTaPMOHUYHBIX KOJIEOaHUH, YTO BHOCUT AUCOATAHC B OPTaHU3M, IPUBOJIS
K HapyLIEHUsIM TOMEOCTa3a.

®.Mopenib, yKa3blBae€T, UYTO BOCCTAHOBIIEHHE IOPSKA, MOTOKOB HEPrHUH, 3TO HUYTO MHOE, Kak
BOCCTAHOBJICHHE HEOOXOJIUMBIX ISl 3/70POBbS 3JIEKTPOMArHUTHBIX KojieOaHWi. OpraHu3M dYeloBeKa,
COTJIACHO MPHUHIUIY PE30HAHCA, caM BBIOMPAET CIEKTp KOJIeOaHUH, KOTOPBIM HYKEH eMy s 3I0pOBOH
KHU3HH, a TAKXKE JIJIs1 BOCCTAHOBIICHUS 3/I0POBBSL.

B 31eKTpoMarHUTHBIX MOJSAX, MOJOOHBIE KOJEOaHUs HAXOOAT JPYr Apyra, MPUTATHBAIOTCA JIPYr K
JpYyry ¥ B3aUMOJICHCTBYIOT JPYT C IPYTOM Ha PE30HAHCHBIX 4aCTOTaX.

Ecnmu paccmarpuBarh SIBJCHHME pE30HAHCA B AaCHEKT€ B3aMMOOTHOLICHUS JIOJCH, TO MOTYT
BO3HUKATh a0COJIIOTHO pas3NUyYHble BapuaHTbl. Hampumep, N0au, KOTOpble TE€HEPUPYIOT M0100HBIE
YaCTOTHI, MPUTATHBAIOTCS APYT K APYry, U B pe3yjbTare BO3HUKAET Jpyx0Oa. Kcratn 11000Bb - 3TO OJ1MH
U3 BUJOB pe3oHaHca. JIoau, He TeHEpUpyIoIue MOJOOHBIX YacTOT, OCTAIOTCS PAaBHOAYIIHBIMU IIO
OTHOIIEHHIO JIPYT K JPYTry, BHE 3aBUCUMOCTH OT TOTO, HACKOJIbKO OHM ONMU3KU (hpuznyecku. Jleao B ToM,
YTO KOTJ]a YaCTOTHl B OCHOBE CBOEH HECOBMECTHMBI, OHU HE CIIOCOOHBI pe30HHPOBaTh. Yenosek, Oy1yun B
CBOCH M3HAYAJIbHON CYOCTaHLIMU CTOSYEH BOJHOW MOAYIMPOBAHHON MH(POPMAIMOHHBIMU YaCTOTAMH, HE
MOJKET MPHUHATH TO, YTO B KOPHE OTJIMYAETCS OT HEr0 CaMoro, YTO HE PE30HHMPYET Ha €ro MPUPOIHBIX
4acToTax. ITO MPUMEPHI MOJIOKUTEIBHOTO BO3ACUCTBHS PE30HAHCA HA JIIOJICH.

Hpyro#t mpumep. Bbl HEe MOXKeTe MEPEHOCUTH OOIIECTBO OMPENCNEHHBIX JIIOJEH, JTymMaeTe O HHX,
MBICJICHHO TPOTOBAPHBAETE PA3IMUHbIE CUTYAllUU — 3TO TOXKE PE30HAHC, HO He)KenaTenbHbli i Bac. Tak
JEUCTBYIOT BaMITUPBI, PE30HUPYS HA YACTOTHBIX XapaKTEePUCTHKAX KEPTBHI.

B mpenpigymem pasgene ObT pacCMOTpPEH MpPHUMEpP O HAJIOKEHWH Ha CciylaTtelneil KypcoB
BCEBO3MOXKHBIX TporpamMMm. M 3710 Toxe pe3onanc. K uemoBeky moaOuparoTCss UMEHHO T€ YacTOTHBIC
XapaKTePUCTUKU MH(POPMAIIMOHHOTO BO3JCHCTBUS, KOTOpPBIE 3aCTABISAIOT €0 PE30HHPOBATH HAa YacTOTE
BHYIIIaeMOTO (hakTopa.

A TpamMOTHOE BeJICHHE IMEePEroBOPOB, a B3aMMOOTHOIIEHHE ¢ mapTHEpamu mo OusHecy? UM 3to Bcé
AIIEMEHTHI pe30HaHCa.

BoT nmouemy nu4Has ®KU3Hb, cHacThe, OM3HEC Y OJHUX JIO/ICH CKIIQIBIBAIOTCS, @ Y APYTHX PYILIUTCS.

B cdepe OuzHeca MOMmKHO TBEPIO BBHIMOTHATHCS MPABWIIO: YEIOBEK OOs3aH yMETh BJIAJETh CBOEH
SHEPTeTUKOM, HE MMO3BOJISAS BCTYNATh B PE30HAHC C OMIIOHEHTOM.

Benunuaiimuii cekper SMOHCKOro O0EBOro MCKYCCTBA OIpenensieTcs Kak «mobena 0e3 OOprObI» H
3aKIII0YAETCsl B TOM, YTOOBI H30eraTh pe3oHaHca ¢ MPOTUBHUKOM. bopr0a 1 modea mpuBOIAT K pE30HAHCY
C BparoMm, MOSTOMY YypPOBEHb TAaKHX OTHOIICHUH CYHMTAeTCs OuYeHb HU3KMM. Jleno B TOM, 4YTO TpHU
pe30HaHCe, CHIIBI TPOTUBHUKOB KaK Obl yPaBHUBAIOTCSI.



Crnenyer OTMETUTb, YTO PE30HAHC BO3HMKAET HE TOJBKO IMPH aOCOJIOTHOM MNOJOOMHM YacCTOTHBIX
XapaKTepUCTUK. YacTOThI KOJIeOAHUI MOTYT OTIMYAThCS B JIBA, YETHIPE, BOCEMb M TakK Jajee pa3 WU Ke
KOI/Ia pa3HHIla 4acTOT COCTAaBJISET IOJIOBUHY, YETBEPTh U TaK Jajee, B pPE3ylbTaTe€ TOXKE BO3HUKAECT
pe3onanc. Takum 00pazom, pe30HaHC BO3HUKAET BCETJa, €CIM OJHO U3 JIBYX YHCEI KPaTHO Jpyromy. ITO
TOBOPUT O TOM, YTO PE30HAHC BO3MOXKEH OT YPOBHS HU3KHUX YACTOT /IO YAaCTOT aOCOJIOTHOTO Bakyyma —
MH(POPMAIIMOHHBIX YacTOT. DTOT (PEHOMEH OOBACHSET, B YACTHOCTH, IMOYEMY JUI Pe30HaHCa, KaK W JUIs
AIIEKTPOMArHUTHBIX KOJICOaHUH, HE CYLIECTBYET PACCTOSHUM, TO €CThb B PE30HAHC MOKHO BCTYIHTDH C
YeJIOBEeKOM HaXOJSAIIEMCS Ha APYroM KOHIIE 3€MHOTO mapa. B yactHocTH 3TUM (peHOMEHOM HOJIb3YyIOTCS
CHJIBHBIE AKCTPACEHCHI JUIsl OJTY4YeHUs] HHPOPMAIIMH U3 MPOIIJIOro U OyIYIIEro.

PezoHaHc Ha pazmMUHBIX, HO KpPaTHBIX YAaCTOTaX OOBACHSET, HAa MEPBBIA B3I, MapaJlOKCabHBIE
B3aMMOOTHOLIEHUs Jirojed. Hampumep, cBA3b peuuaMBUCTAa U HCKIIOYUTEIBHO 3aKOHOIOCIIYIIHOIO
4eJI0BeKa.

SIBnieHne pe3oHaHca — OYEHb CephE3HBIN (hakTOp B3aUMOOTHOIIEHHs Jroael. [louemy pacmamarorcs
CeMbHU, Be/b JIIOM BCTYNAJIH B Opak 1o mo6Bu? [louemy moau He MOTYT HalTH cebOe CIyTHUKA JKU3HU?
[Touemy emé Buepa ycHemIHbI OM3HECMEH BIPYr CTAaHOBUTCS OaHKpOTOM? 3/1€Ch MOXHO MpPOJOJIKATh
NIEPEUNCIICHUE KU3HEHHBIX HEYPS UL OY€Hb JOIT0. A Bellb BCE 3TO pe30HaHC!

Kak xe 310 MoxeT ObITh crpocaT MHorue. JlaBaiite pazOepémcs. M HauHEM HaIM pacCyXJIEHHs, C
TOT0, YTO KaX/IbIil UYEJIOBEK HMMEET CBOIO, MOJYYEHHYIO IPU POXKIACHUM BOJHOBYIO MAaTPUIY JUYHOIO
romeocra3a. M3BecTHO, YTO MOAOOHOE NPHUTATHUBACTCA K MOJOOHOMY, HO TOJIBKO 0 Mepen30bITKa
COCTOSIHUS.

[Touck criyTHUKA KU3HH — 3TO TOXe pe3oHaHc. JIioau BeTymaroT B Opak 1o J100BH, TO €CTh YaCTOTHBIE
XapaKTePUCTUKH MX BOJHOBBIX MaTpUIl MOJOOHBI M pe3oHUpyIoT. Ho ecinu XoTs Obl y OJHOTO W3 Mapsbl
MU3MEHHUTH YACTOTHO — PE30HAHCHBIE XapaKTEPUCTUKHU, 10 HE3aBUCSIINM OT HETO IIPUYMHAM WIH OT SHEPTO
— UMHPOPMAIMOHHBIX HABOJOK (TIOpua, Cria3, MPOKIATHE), PE30HAHC MPEKPATHTCS, TaK KaK MEHSIOTCS
IapaMeTpsl €ro BOJIHOBOM MaTpHIbl JIMYHOIO roMeocTas3a. MTor: oTcyrcTBHE pe30HaHCa U B3aUMHOE
OTTAJIKUBAHUE APYT OT JIpyra.

A TO, 4TO Ha3bIBaeTcsa MpuBOpoTOoM? C TOUKH 3peHHs] (PU3UKHU IMOJIEH, 3TO UCKYCCTBEHHO CO3IaHHBIN
PE30HAHC, UCKYCCTBEHHOE MOJ00HME BOJHOBBIX XapaKTEPHCTUK BOJIHOBBIX MaTpull mapTHEPoB. [Ipuuém,
IIPU TaKOM MCKYCCTBEHHOM M Jak€ HANpsUKEHHOM COCTOSIHUH, YEIOBEK Yy KOTOPOIO HCKYCCTBEHHO
M3MEHWIN MaTpUIly, YyBCTBYET Ha IOJCO3HATEIILHOM YPOBHE TOCTOSHHBIA AuckoMpopT. Bor mouemy
TaKHe COI03bI Cpa3y paclagaroTcs, €CIIU C YEJIOBEKA CHATh- CTEPETh NATOJOTMUECKUE JJI1 HETO YaCTOTHBIE
XapaKTEPUCTHUKHU.

Heynaun B OusHece, BIUIOTH J0 €ro IOJIHOTO pasBajia — 3TO Toxe pe3oHaHc! B OusHece, Bcerna
INPUCYTCTBYIOT HAJXCHHbIE MapTHEPCKUE OTHOLICHWS W TOJAaMU HapaOOTaHHBIC JMYHBIE OTHOIICHUS
napTHEPOB. JI01u Kak Obl «IIPUTHUPAIOTCS» APYT K IPYTY, PE30HUPYIOT Ha yacToTax JApyr apyra. Ho eciu
OuM3HECMEH BIpPYr MO TeM HJIM WHBIM IMPUYMHAM M3MEHWJI CBOIO BOJHOBYIO MAaTpHIly, TO PE30HAHC
IpornajaeT U NapTHEPBI MO/ TEM WM UHBIM IIPEIOIOM «CBOPAUYMBAIOT» COTPYAHUUYECTBO.

Tak ut0 )e nenats? MeaunuHa 37ech OECCUIIbHA, NICUXOJOTUS U SKOHOMHKA Toxe. JIronu MeuyTcs,
npuOeraroT K yciiyraM 3kcTpaceHcoB. Jla, cieayer npu3HaTh, 4YTO MCTHHHBIN, CHIIBHBIN 3KCTPACEHC BIIOJIHE
MO>KET 0Ka3aTh peajbHy0 omolb. Ho Beb TakoBBIX €IUHUIbI!

BbIX0o/ TOJNIBKO OJIMH, BEPHYTH CBOIl OPraHU3M B COCTOSIHME BOJIHOBOM MaTpHIIbI JUYHOIO TOMEOCTa3a
METO/JaMU OMOKHOEPHETHUYECKOTO MOJISTMPOBAHMS C HCIIOJIB30BAHHEM alapaTrypbl OHWO(HU3HUECKOTO
Bo3zelcTBUsA. KcTatn B 3TOM acrekTe Mbl MMeeM OOJIBIION M TMOJO0KUTENbHBIM OMBIT U COOCTBEHHBIE
3 PeKTUBHBIC METOAUKHA BOCCTAHOBJICHUSI BOJTHOBOM MaTPHILIbI JMYHOTO TOMEOCTAa3a.

Kcratu, k Ham B LleHTp 04eHb MHOTO 00palieH!ii IMEHHO C MepeurCIIEHHBIMU BhIIe TpobOiemMamu. 1
He ObUIO Cilydasi, pa3yMeeTcs, €Clid YeJIOBEK CTPOTO CIIEeOBaJ MPEATIOKEHHBIM PEKOMEHAAIUAM, YTOOBI
3TH MpOOJIEeMBl HE ObUIM peleHbl. J[eno B ToM, uTo J1000€ SHEPreTHUecKoe BO3/CHCTBUE YEIOBEKOM Ha
YeJoBeKa, MCKIIOUUTENbHO 3((eKkTuBHO CcHUMaeTcs OHO(DU3MUECKUMH TEXHUYECKMMHU CpEICTBAMH.
ITpocTo HE0OX01MMa BBICOKAsl KBATTM(HUKAIIHUS OTIepaTopa.

Takum oOpazom, SBJIEHHE pe30HAHCA — O3TO MOIIHBIM (aKTOp BO3IACUCTBUS HA DHHEPro —
MH(POPMAIMOHHYIO CTPYKTYPY Y€IOBEKa M HEOOXOAMMO 3HATh U YMETh MCIOJIb30BaTh METObI 3aLIUTHI U
MIPOTHBOJCHCTBUS 3TOMY (PaKTOpY.

Cnamunckas J1LIO.
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