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AHHOTAIMA. 3BYK CIIOBA — apXUTEKTOp, 30[4Mi, SBISAETCS BBIPA3UTEIIEM 3aKOHOMEPHOCTEH,
NPUCYLINX CTPOCHUIO BCEX KMBBIX cucTeM. OH ABISETCS OOIIMM 3CTETUYECKUM IUIAHOM IOCTPOEHUS
M3YMUTENIBHBIX MO KPacoTe, MPOIMOPIUSAM M 3aKOHOMEPHOCTAM Tel KOCMOca M BCEX UX OOHTaTelneH,
NPUHLIMIHAILHON TapMOHUYHOMN 63auMHOll €843b10 BCEX MX yacTed. 3BYK BBIpaXKaeT OOIIyI0 KapTHHY
cTpoeHus BeenenHol, ocoOeHHOCTel cTpoeHus BceX (OopM >KU3HU TOM MM MHOW 00JIaCTH KOcMoca, OH
CITy’KUT OCHOBOM O€CKOHEUHO OOJIBIIOro pa3zHooOpa3us GOopM JKU3HU, TAPMOHUYHO CBA3aHHBIX B €JMHOM
cTpoeHnH BceneHHoM. 3ByK Kak BbIpa3uTeNb MbICIHM TBOpIA CIIy’)KUT OCHOBOM FapMOHUU U OCO3HAHHOT'O
BOCIIpUATHS MHpA, OH — OCHOBAa JyXOBHOI'O BOIUIOLIEHHUS B XXMUBOM IIpolecce. S3bIKk — IepeBOIYUK
cepaua. JlackoBoe cloBO cMmsrdaer cepaue. [Tuena skamuT KajioM, a 4eJoBeK — CIOBOM. SI3bIk (CI0BO,
3BYK) KaMHH PYIIHT. B 4€M CMBICT TaKuX MPeMyIpocTeil OTHOCUTENBHO 3BYyKa miu npocto — CJIOBA?
3Byk win CJIOBO nexut B ocHOBe mpo6aeMbl pUI0coOPCKON MBICIU O CYOBEKTUBHOM M OOBEKTHBHOM
BOCIPHUATUM MUpa Bcex Bemled u coObiThii. MMena — 310 3BykoBbIe 00pa3bl boxkuu, cuutan 60rocion
C.B. Tpouuxknii, a BMecte ¢ HUM u C. bynrakos, II. ®nopenckuii, A. @. JloceB 1 MHOTHE IPOTPECCUBHBIE
moau. Benpimkn Ha ConHIE NPOM3BOIAAT TMTAHTCKUE YyAapHbIE BOJHBI M3 BOJOPOIHOW IIJIa3MBbI,
pacpOCTPaHAIOLIUECS [0 MEXIUIAHETHOM Cpelle 0 caMbIX JajdbHUX YroiakoB CosHedHo# cucteMsl. [Ipu
3TOM (OpPMUpPYETCS 3BYKOBasi BOJIHA.

KawueBble cjoBa. 3BYK, JJIEKTPOMarHeTus3M, NaMmsTh, MBIIUICHHE, $3bIK  OOLICHUS,
YyBCTBUTEIBHOE BOCIIPUSTHE.

Sound is the architect, the architect, the Creator of all things in the world of the living
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Annotation. Sound-the architect, the architect, is the exponent of the laws inherent in the structure
of all living systems. It is the General aesthetic plan of construction of amazing beauty, proportions and
laws of the bodies of the cosmos and all their inhabitants, the principle of harmonious mutual connection
of all their parts. Sound expresses the overall picture of the structure of the Universe, the features of the
structure of all life forms of a particular area of the cosmos, it serves as the basis for an infinitely large
variety of life forms, harmoniously connected in a single structure of the Universe. Sound as the
expression of the Creator's thought serves as the basis of harmony and conscious perception of the world,
it is the basis of spiritual embodiment in the living process.
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81. ®uaocodckasi mpodIeMa peaTbHOCTH MHPa W f13bIKA 3BYKOBOT'O 00IEHUS

Jns pemienust punocockoil mpoGiieMbl peabHOCTH MHUpa CIIEAYET HCXOIUTh U3 TOro (akrta, 4To
MarHuTHOE I0JIE TBOPHUT MBICIH, OHO CBOMMH IONEPEYHBIMH BUOpALMSIMU TOPOXKIACT MPOAOJIBHYIO
BOJIHY 3BYyKa, KOTOpas CTPOUT (POpMy ODJIEKTPUYECKOTO MOJIA U JIFOOOrO BELIECTBA M3 HIIEMEHTOB
BHeIIHel »pupHON cpeapbl. [ImoTHOCTE MoToKa 3(prpa BOCIPUHUMAETCS KaK JJIEKTPHUUECKUE SBJICHUS, a
YIOPSIOYEHHOCTh 3THX MOTOKOB BOCIPHUHHMMAETCS Kak MarHUTHOE ToJie. YHHBEpcalbHas TpHUazaa
Bcenennoii: 1) maenummnoe none;, 2) npoooavHas 6oana 38yKa; 3) oneKmpuyeckoe noje CTPOST BCe
(dopMBI BelecTna.

3Byk kak CJIOBO sBnsercs 3044MM IMOCTPOEHHUSI CTPYKTYpbI BEIECTBa 1O 3aKOHY BUOpamui
MarHUTHOTO TIOJIS, KOTOPBIM OONafaeT CTpykTypa mamstd. [lomepeynple BUOpalMyd MarHUTHOTO TOJIS
SBJISIOTCSL AMHAMHKOW Tpoliecca MBIIJICHUsT CTPYKTYp mamsaTu. [lostoMy Tak BpeaHa oOsi3aTenbHast
yIABTPa3BYKOBasi JUATHOCTHKA MJIAJICHIIA B YTPOOE MaTepu B POJMIBHBIX IOMax. YIbTPa3ByK pa3pyiaet
IUIOTh, JE€TH poxjaroTcs ¢ aepexkramu. Ilone3Hyro QyHKIUIO 3ByKa MO HEJOMBICIHIO MPEBPATUIN B
opyaue paspyuieHus. B )KuaKocTH OT ynbTpa3ByKa BO3HUKAIOT KABUTAIIMOHHBIE MY3BIPHKHU C JIABICHUEM
no 1000atM, u mpH CXJIONBIBAHUU MY3BIPHKOB BO3HUKaeT Temmeparypa no 5 5000°C. Ysennuuioch
KOJIMYECTBO LIKOJI JJIS IeTeH C OTKIOHEHUSIMU OT HOPMAJIbHOTO COCTOSTHUSL.

YenoBek MedraeT 0 Moi€rax B KOocMoce, 3a0bIBas, YTO pEajIbHO JIOAM MOCTOSIHHO JIETAT B
KocMoce, MpeObiBass Ha KOCMHYECKOM Tene. A Kyaa jetuM M 3auem? Kro nmam Ham, J0AsM CTOJb
BEJIMKOJICTIHBIA KOCMHUYECKUI Kopabiab? JleraTh B KOCMOCE MOXHO TOJBKO Ha KOCMHUYECKUX Telax WM
BHYTPU HHX, a HE Ha pakerax, TeJO YeloBeKa He MPUCHOCOOJIEHO XUTh B OTKPHITOM KOCMHYECKOM
npocTpaHcTBe. Toraa K 4eMy CBOJATCS Bce kenaHus dyenaoBedyectBa? [1o 6osbiioMy cuéTy, Bce JKelaHUs
YeJI0BEYECTBA CBOJATCS K YCTAaHOBJICHHIO WH(MOPMAIMOHHBIX CBsI3eH B CHUCTEME KOCMHUYECKHX Tel
[Nanaktuku Mneunsiit [1yTh, 4TOOBI B HYXKHBI MOMEHT OBITH B TOM MECTE, I/ie TPeOyeTCsl JesITeNbHOCTD
4eJ0BEeKa — Y4acTBOBAaTh B IpOLIECCE NMPEBPAIICHUS IUIAHETHBIX Tel B 3BE31bl. Jla, JIOAM SBISAIOTCS
HEMOCPEICTBEHHBIMU YYaCTHUKAMH IIpoliecca IpEeBpallleHUs IUIAaHETHBIX Tel B 3BE3Abl. M 3TO He
¢dantazus aBTOpa. B O0OBIIEHHOCTH NOBCEIHEBHOM JKM3HM JIIOJU 3a0BIBAlOT CBOE KOCMHYECKOE
npeJHa3HaYeHUE.

Buemnuii Mup Kak OOBEKTUBHOE SIBICHHE CYLIECTBYET BHE M HE3aBUCHUMO OT YEJIOBEYECKOTO
CO3HAHHUS, HO YUUTBIBAET 3TO CO3HAHME KaK CBOMCTBO OOIIECTBEHHOI'O 3JIEMEHTa OOBEKTHBHOCTH.
OO0beKTHBHBIIE MHP Kak LIEJIOCTHOE 00pa3oBaHME BKJIIOYACT (PU3MUECKYIO PEabHOCTh, OIIYLIECHUS U
IpPEJCTaBICHU MHCTHUKOB, HEBHJIMMBIE 3JIEKTPOMAarHUTHbIE SHEProMH(GOPMAIMOHHbIE MOJs, CO3JaBast
YCIIOBHSI TEHETHMUYECKOTO eIUHCTBA Beenennoit nocpedcmeom 36yka. Yenosex — 310 cyobekT [Ipupossl,
BXOJIMT B COOOIIIECTBO BCETO YEJIOBEUYECTBA, SIBJIAIOLIETOCS CYIIECTBEHHBIM 3B€HOM OMocdepb! MIaHeTHl,
KOTOpasi aKTUBHO NMPUHHMMAET y4acTHE B HBOJIIOLUM 3eMJIM Kak KocMudeckoro Tena. Ilostomy denmoBek
HEMOCPEJICTBEHHO B3aWMOJICHCTBYET C OOBEKTHBHBIM MHUPOM IOCPEJICTBOM 3SHEProMH(GOPMAIMOHHOTO
JIeMCTBUS Ha OCHOBE 3JIEKTPOMArHeTH3Ma M 3BYKOBOro ooOmieHus. A ¢unocodcekas MbIciab BCE ermé
TOITYETCS HA MECTE: eCmb Uil Hem MUp, OMAUYHBIL OM PUULECKO20 MUPA, OUYUAEMO20 YeT0BEKOM?



C npeBHUX BpeMEH U 10 HACTOSALINX JAHEH OECIOKOWHasI, UIYIIast, CO3UAAIONIAs U MPOHUKAOIIAs
B TailHbI MPUPOJIBI YEIOBEUECKasi MBICIb HEYCTaHHO OBETCA HAJ pa3ragkoi INIAaBHOW TalHBI MPHPOJBI —
Ha/l Npo0JieMoil BO3HMKHOBEHHSI W HA3HAYEHMS KM3HH, HAJ TapMOHMYHBIM €€ YCTPOICTBOM H
npeaHasHaueHWeM Jofel Ha riaHere. Bee ¢unocodcekue TedeHus KpyTATCS BOKPYr HJAEH KHU3HU U
TyXOBHOTO €€ copepkanus. Mneann3M, MUCTHIIN3M, TEOJIOTHs, METa(pU3HKa — IOCTOSIHHO COIPOBOXKIAIOT
MPAKTULIU3M, peanu3M u npoune puinocodcekue TeueHus. bonpuyio 3aranky numeet CiioBo, CBS3bIBAIOIIEE
KaK 3BYK BCE IPOLIECCHl MBIIUIEHHS ¢ 00BEKTaMU TBOPEHHUSI.

Ci10BO — 3TO 3ByKOBas BOJIHA, MaT€pUabHBIII HOCHUTENINb M BBIPA3UTENIb AKTa MO3HABATEIbHOU
JeATENIbHOCTH YeNloBeKa Kak cyObekTa >KuBOHM mpupojbl. CJI0BO CBS3bIBAET BOCIUHO MpOILECC CllyXa,
IpoIlecC MBIIUICHUS, Mpolecc (OPMUPOBAHHUS pPeYd M CTPYKTYpPHl MaMATH, HPOLECC OPUEHTALUU
IPOCTPAHCTBEHHOTO TMOJOXEHUS CYObEKTa B 3JIEKTPOMATHUTHOW CpeAe OTHOCHTEIbHO HCTOYHHMKA
IeHEepaluy U3JIy4eHU .

N3 nByx Hauwan xuBoro mpouecca JXenckoe Hawano o6namaer naydmmm u  Oonee
BBICOKOYACTOTHBIM, 4eM Myxckoe Hauwano, cmoyxom. JKenwuna niobum ywiamu, TOBOPUT MYAPOCTb.
IlepBoe, yemMy ydyaT HOBOPOXJIEHHOro — ciymaTb ¥ rosoputh. JKenckoe Hauano, kak Mareps Mupa,
yuut Mysxkckoe Hagano kak TBopiia 3BykoBo# peun. TolIbKO Ha OCHOBE CIyIIaHUs 3BYKOB (JOPMHUPYETCS
CTPYKTypa MaMSATH U CIOCOOHOCTh TOBOPUTh U MHCATh, YTO YIMOPAJOYUBACT MPOIECC MBIIUICHUS,
ylydlmiaerT —[amsATb. 3BYK MMEET  DJIEKTPOMAarHUTHOE  IPOMCXOKIEHHUE, MBICIU  SBJIAIOTCA
AJIEKTPOMAarHUTHBIMU BOJIHAMU, KayKJasi MbIcib Kogupyercs 38ykoM — CJIOBOM. Bcee xuBble cymecTa
00J1a/1al0T OpraHOM BOCHPUATHS 3ByKa. DOHOHBI KaKk KBa3WYaCTHIIBI 3ByKa (a OHH OBIBAIOT M CBETOBBIMY,
Y 3BYKOBBIMH) KPHCTAJUIMYECKOW PENIETKM MUHEPAJIOB JAlOT MOHSTh, YTO U MHUHEPAJIBI CIBIIIAT 3BYK M
crocoOHBI ero Bocnpou3BoauTh. OO0 3ToM roBoput 3akoH Kupxroda B ¢u3uke crekrpa MoTJoLIeHUs U
CIIEKTpa U3JIy4CHHS BCEMHU BEILIECTBEHHBIMU TEIIAMU.

1.1. Yrto ecTh BeuHOE H BpeMEHHOE B 00beKTHBHOM MHpe

Jns Havana mnonHumaHus cyobekrom — cyth 3BYKA B 00bekTMBHOM Mupe Tpelyercs
pasrpaHUYUTb JIBE BEIH. YMO ecimb euHoe, He umelowee 603HUKHo6eHus (onmono2us unu KoHcmanma
Kocmoca), pas u Hascez0a OaHHOe, U YMO ecib NOCMOSHHO U PUMMUYHO 803HUKAIOUjee U ucuesarujee,
mo ecmv cmepmHoe, 6pemeHHO dicugyujee. To, UTO IOCTUTAETCs MOCPEIACTBOM pPa3MBILIICHUS H
paccyXJIeHusi, TO U €cTh BEYHO TOXKJIECTBEHHOE caMoMy cebe ObiThe. UTOo ke MM sBiseTcs? OTUM
BEUHBIM SIBJISIETCSA T€HETHYECKasi MaMaTh BceneHHON M BceX 00BEKTOB KOCMOCA, OCHOBHBIM CBOHCTBOM
KOTOPOH SIBJISIETCS BOCIIPOM3BOJCTBO caMOi ceOsl B TOYHOM KONHWH, TOXKIAECTBEHHOE caMoil cebe, 4To U
CIIY’)KMUT OCHOBOM BEUHOIO CYLIECTBOBaHMS INaMsATH O >XUBOM mporecce — JKenckoro Hauwana. be3
PUTMHUYHOTO BOCIIPOU3BOCTBA B TOYHON KOMHUH MaMATh, OyAy4H 3aMKHYTOM CTPYKTYpOil C TEKYIIUMHU B
HEell TOKaMM, JI0JIT0 CYILlECTBOBATH HE MOYKET.

Besikoil cTpykType mamsTtu TpeOyeTcs 38YKo6ds MemKa UCMOYHUKA NUMAHUS SJIEKTPHUYECKOU
SHEPTUuu, UICTOUYHUKA, CIIOCOOHOTO MPeoOpa30BbIBATE AIEKTPOMArHUTHBIE MOJI 3(UPHOM cpelibl KocMoca
B DJIEKTPUYECKHE 3apsfbl, OINpeaeisieMble IIOTHOCThIO 3(upa. BennunHa siekTpuueckoro 3apsia
s¢upa BeIpakaeTcs uepe3 BeTUUMHY JaBlIeHHs, YAEP)KUBAEMOro B BUXpeBoi ¢opme 3¢dupa. MunycoBoit
3apsiJi COOTBETCTBYET IOBBIIICHHOMY JaBJICHHIO 3(upa (TOXICCTBEHHO HCTEUCHHIO 3JICKTPOHOB H3
KaTo/a), a TUTIOCOBOM 3apsil — MOHWKEHHOMY JaBJICHHIO dHpa. DIEKTPUIECKUIT TOK — 3TO HAIIPaBICHHOE
TedeHue d(PUPHBIX BUXpEH U3 001aCTH MOBBILIEHHOTO JaBJIEHUS B 00J1aCTh HOHUKEHHOTO JaBJICHHS.

[ToatoMy @pemenno cywecmeyiowumu SIBISIOTCA Bce T€ (POPMBI BELIECTBA, KOTOPbIE CIIOCOOHBI
OCO3HAaHHO BOCIIPUHMMATh 3JIEKTPOMarHuTHbIE 00pa3bl B BUJIE BOJH U MOJIEH, reHepupyeMble B 3(hUpHOI
Cpezie TeHETHYECKUM LIEHTPOM B IPOLIECCE €r0 MBILIUIEHUS. 3BYK, BO3HUKAIOIIUN OT BUOpaLUil «CTpyH»
MarHuTHOTO MOJS IpPU MbIIUICHUH, (GOPMHUpPYET B OKpyXarouied cpene spupa 3IeKTpOMArHUTHBIE
00pa3bl — JyXOBHBIE CYIIHOCTH, COJIETOHBI, 0 YEM MOKAXKEM Jlajiee.

BpemenHo xuBymme (GopMbl MpeBpaIlalOT 3JIEKTPOMArHUTHBIE MOJIS/BOJHBI B 3JIEKTPUYECKHE
3apsiibl U TOKM, TaK HEOOXOJUMBbIE CTPYKTypaM MaMSATH Ui KOMIIEHCAIlUU 3HEPreTHMUYECKUX IMOTeph
npoliecca MbIIUICHUsl. Bpemenno ocusywue (HOpMbl BO3ZHUKAIOT 4Yepe3 MOPOXKACHHWE Ha OCHOBE
UH(GOPMALIMOHHBIX MAaTPUIl C TEHOB NAaMAITH, KaK CpPEJCTBO YAOBJIETBOPEHHUS JKEJIaHUS TE€HOB
reHeTndyeckoil namsatu. Bpemenno xuBymue Gopmbl THOHYT HOCIE TOTO, KaK UCIOIHAT CBOIO (PYHKILHUIO
SHEPreTUYeCKOro MUTAHUS CTPYKTYp MaMSTH, MOCKOIBKY npupooy 6eyHocmu Hellb3sl MepellaTb HUYeMY
poxaéHHOMy. [l TBOpEHHs BPEMEHHO XHMBYIIUX (OpM B KocMoce U3 3(PUPHONH MaTepuu I'€HOMOM
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(dopMupyrOTCST 3BE3AHBIC LEHTPHI — JIOKAIbHBIC T€HETUYECKHE LEHTPHI JKUBOrO mporecca. [lamsats (B
BUJIC JYXOBHBIX CYIIHOCTEH) O TBOPCHUH BPEMEHHO JKUBYILIMX (JOPM COXPaHSICTCS BEUHO.

B xocMoce BceneHHOH, 3a mpenenamMu sipa NaMsaTH, BCE MOPOXKIAETCS, HUCIIOJb3Ys SHEPIHUI0
CBETOHOCHOMW WU Y(UPHOM Cpe/Ibl, a BEUHBIM OCTAETCs TOJBKO TEHOM B spe BcenenHoit, Bocmpoun3Boas
cam cebst mogo6Ho perukarmu JJHK Ononorunueckoii kinerku. B mporecce Bocpou3BoACTBa T€HOMA B
AP0 U3 KOCMHUYECKOTO MPOCTPAHCTBA YCTPEMIISIOTCS BPEMEHHO JKMBYIIUE MCTOYHUKHU DJIEKTPUYECKOU
sHepruu. Ilo Mepe uX HCTOIIEHUS HACTYIAeT HOBBIM IEPUOJ BOCIPOMU3BOACTBA I'€HOMA M TBOPEHUS
HUCTOYHUKOB 3Hepruu. [103TOMy KM3Hb HOCHUT BBIHYKJICHHBIN XapaKTep.

B3upas Ha Hem3meHHO cymiee, (reHoM siapa BceneHHO#), nemuypr, Kak MacTep-TBOpel, O0epér
ero B KauecTBe MepBooOpa3a mpu CO3/1aHUM UAEU KHUBOTO MPOLECCa U CBOMCTB JAHHBIX ()OPM BEILIECTBA.
IlepBooOpa3 A AeMHypra — smo 2ex, ¢ KOTOpOro CHUMaeTcsi HH(pOpMaIlMOHHAsi MaTpUIla, HA OCHOBE
KOTOPOH c031aéTcs Hy)KHasl JUI1 TeHa Bellb CO CBOMMU cnenuduueckumu cBoiictBamu. [loatomy JXKusup
KaK KOCMHYECKUH DJIEKTPOMArHUTHBIM IIPOLECC MPOUCXOAUT [0 IPOrpaMME TI€HOMA C LEJbIO
YAOBJIETBOPUTH KEJIAHUS T€HOMA.

1.2. Yes0Bek 0CO3HAET MepBOOOPa3bl, paHee CO3JaHHbIE JeMHYPIroM

[TonoOHO BceM Bemiam KocMoca ObLI CO3/1aH M 4eJOBeK. Temepp ke 4eJoBEeK, B3Mpas Ha BEIllH,
COTBOPEHHBIE JIEMHYPIOM, OCO3HAET MX B KayeCTBE CBOMX INEPBOOOPA30B, M CTPOUT CBOIO CTPYKTYPY
NaMATH KakK OIBIT KH3HH, HA3bIBas BCE BEIM CBOMMH MMEHaMHU WM Ha3BaHMsAMU. Ha ocHOBe 3TOrO
BOCIIPUATHS YEJIOBEK HAUMHACT MBICIUTh KaK JEMHYPr, CO3/1aBasi CBOM BPEMEHHO XHMBYILME BEIIH JUIS
YIIOBJIETBOPEHHS CBOMX >KEJIaHUI M MOTpeOHOCTEH, MpUCBaMBas UM CBOM MMEHa M HaszBaHUs. YUTOOBI
MOJIHEE TOHATh OOBEKTUBHBIA MHUpP, TBOPUMBIA JeMuyproM B mape co cBouM JKeHckum Hauanow,
YeJIoBeK 00s3aH pa3MHOXKaTbcs, 4TOOBI OOIIEH Maccoil ueloBeuecTBa, UX CYOBEKTHMBHOI'O BOCHPUSATHUS
JNEMCTBUTENIBHOCTH, JIOCTUYb [OJHOTO COBEPUICHCTBA, Kak B (YHKIHMOHAIBHOM IUIAHE CBOETO
npeJHa3HayeHHs, TaKk U B IUIAHE JYXOBHOT'O COBEPIICHCTBA — COOTBETCTBHS 3aMBICIYy WU MBICITH
JeMHypra.

Melicnu nemuypra — 3TO JAYXOBHBIE CYIIHOCTH, 3HEProMH(OpMAIMOHHBIE CMBICIOBBIE 00pPa3bl
MBIIIJIEHHS], TBOPUMBIE IIOCPEACTBOM 3BYKa, T€HEPUPYEMOIO SAIpOM I'eHoMa BcelleHHOH B HenpepbisHoll,
VAPY20U U HeCHCUMAEMOll C8eMOHOCHOU cpede KOCMOCAa — CBS3YIOLIEH cpelsl MEXIy AeMHYProM M
00BEKTaMH, MEXIY CaMHUMH OOBEKTaMH, B TOM YHCIIE U MEXAY YEIOBEKOM U SIBICHUSMHU IPHPOIBL.
bnaronaps ykazanHbeIM cBOHCTBaM 3¢upa nHpopmMarus renoma nepenaércs 6e3 ucKaxeHust Ha OoJblIne
paccTosiHuA OT sipa T€HOMa B IMPOCTPAHCTBO KocMoca. Bc€ mpocTto B Mupe XKHU3HH, Kaxyllencs
HEBOOOpPA3UMO CJOKHOHM, €caM He HWCHOJb30BaTh JJIs IOHUMAaHHMS KIIOY 3JIEKTPOMArHUTHOTO
B3aMMOJICHCTBHS, CYTH JIBYX IOJIOB U POJIM 3ByKa KaK HHCTPYMEHTa TBOPEHUS MOCPEACTBOM MBICIIH.

1. 3. IIpo6Jema noJsa niau AByX Hauaa u ux 3ByKOBOI0 areHTa TBOpPeHUs!

Bcenennyto tBopsit TPOE — OHA, OH u poxnéunsiii umu 3Byk kak CJIOBO. OHA - oOyuaer
cBouM 3BykoM EI'O (adupnoe none kocmoca), 1 OH HaunHaeT roBOpUTH 3BYKOBBIM sI3bIKOM. [ToTOMy 1
roBopurcs, uto B Hawane tBopenus Obuio CJIOBO. IlpobGrema mnoma (aByx Hauam) cmsizana c
JYXOBHOCTBIO, TICUXOJIOTHEH, aeMorpadueit, MeauuuHol, npodeccuoHanbHbiM o0ydeHueM. [Ipobnema
IIOJIOB CBfI3aHA C MPOOJIEMOM POKIAEMOCTH, CTAPEHUSI M CMEHBI IIOKOJIEHUH, C MpoOJIeMON OTHOMOJIBIX
OpakoB, CeKCyaJbHOH «03a00YEHHOCTBIO», C MPOOJEeMON TE€HHOW WH)XEHEPUH U TEHETHYECKH
MOU(UIMPOBAHHBIX MPOAYKTOB MUTAaHUSA. UTOOBI ocozname cogpemeHnHoe 3HaHue, OTKPBITH IJ1a3a Ha
Oynyiue coObITHS SBOJIIOLUM COBPEMEHHOTO COIMyMa, HEOOXOAMMO peluTh MpodiieMy Moja U He
TOJBKO C TO3UIMK pa3MHOKeHUs. Ecim Obl «HexwuBble» Tena (C TOYKM 3pEHUs OMOJIOTHH) HE
Pa3sMHOXKAIUCh, TO OTKYyAa Obl MOSBIIIOCH CTOJIb OOJBIIOE KOJIWYECTBO OIHOTUIIHBIX (POPM MaTepuu
Cpeau KOCMHYECKUX TeJl 1 B HEOPTaHUYECKOM MUKpPOMUpE?

[Tpobnema nosa minu nByx Havan u uX TpeTbero KOMIOHEHTA — 3ByKa, — 3TO KJIIOY K IOHUMaHHUIO
MHUPO3JaHUs U 3aKOHOB €ro pa3BuTus. [1o 31Ol npuunHe pa3MHOKEHHUE HEOOXOAUMO KaK CPEACTBO, KaK
cnoco0  KonlekmueHo20 TIO3HAHMA  OKpYXKAalomlero Mupa. A 3BYK HYXKEH Kak CpeACTBO
HEMOCPEICTBEHHOTO0 TBOPEHUS 10 THITY MOCIOBUIBI - TBOpew «bes pyk, 6e3 Hoe, a pucosams ymeem». A
3a4eM U 4TO MO3HaBaTh, C KaKOM LesIbl0 U 10 Kakoro mnpenena? Ilo3HaBaTh — 3TO O3Ha4YaeT NPOYUTATH
O3BYUYECHHYIO 2/IEKMPOMACHUMHYIO KHU2Y JHCU3HU, A JJIsI 3TOTO TpeOyeTcss MHOTO Y4YacTHHKOB U
MHOTOYMCIIEHHAas CMEHAa TOKOJEHWH B IIPOLECCE OBJIAJEHUS BCE HOBBIMM M HOBBIMH HCTOYHUKAMU
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SHepruu, Tpedyromue 3HaHuii. B 0IMHOYKY 3TO HE pemiaeTcs, TOT/ia BO3HUKAET MPOIECC Pa3MHOKEHUS
POJICTBEHHBIX 3JIEMEHTOB. Kak1as 37I€KTpoOMarHuTHas BOJIHA MMEET MHO)KECTBO TapMOHHUK, OHU HECYT
MHPOPMAIIMOHHBIM  CMBICT, COIJIACHO KOTOpOMY (OpMHUpYeTCs CTPYKTypa KHBOTO BELIECTBA.
KonuyecTBO rapMOHUK COOTBETCTBYET YHMCIY 3BYKOBBIX BHOpAIMii MarHUTHOTO IOJII T€HOMA, YTO
TpeOyeT TakKoro k€ 4YWcia KHUBBIX cymecTB. C(CMeHa TapMOHHK CBsi3aHA C H3MEHEHHUEM
MOCIIEI0OBATEILHOCTH MBICIIEH M MX aHAJOTOB - 3BYKOBBIX BHOpalMii BHEIIHEH Cpeibl, YTO BBHI3BIBAET
HEOO0XOAUMOCTh CMEHBI TIOKOJIGHUH, IIPU 3TOM OIBIT MX XU3HU CYMMHUPYETCS U MEPEXOJUT K HOBOMY
MOKOJIeHHI0. Tak TOCTUraeTcst COBEpIIEHCTBO KUBBIX ()OPM BEILECTBA.

1.4. YTo 3HAYNT NOHATH CJI0BO?

CiaoBo kak cooOuieHue, Hecyliee HH(POPMAIMOHHBIM CMBICI, COCTOMT M3 JABYX Hayall. OHO
CYOBEKTHBHO Kak (popMa CO3JaHus M Mepeaadd MbICIH JUHAMHUKON CTPYKTYpPbI MaMsTH (JOTUYECKUIl aKT
MBIIUICHUS]) U OOBEKTUBHO, KaK YHUBEPCAJIBHOE 3BYKOBOE CPEICTBO OTOOPAKEHHS JNEHCTBUTEIHLHOCTH
(CBSI3b C OPUTMHAJIOM B CTPYKTYpPE MaMsTH), KaK YHHBEPCAIbHBIA CIIOCOO MBIIICHHUS B TBOPUYECKOM aKTe
TBOpeHUs. 3HAKHM — cuMBOJIbl (OyKBBI, PyHbBI, uepormdbl) 0003HAYAIOT CaMoO CJIOBO Kak (opmy
M3JI0KEHUS [Ipoliecca MBIIUICHUS IPU HAMCAHUM, HAallpUMep, Ha Oymare, WM KakoM JPYroM HOCHUTEIE.
A caMo €J10BO KakK 3BYK HECET MH(OPMALIMOHHBIN CMBICI O JEHCTBUAX WM O MPEAMETaX, COXPaHsIEeMbIX B
00BEKTax MaMsTH.

CTpyKTypa maMsITH BELICCTBEHHBIX TEJ 3apOXKJaeTcs OT PabOThl MX OPraHOB UyBCTBOBAaHUS B
puTMe KoJe0aHWH BOCHPUHMMAEMOM 3JEKTPOMAarHUTHOW BOJIHBL, CTPYKTYPUPOBAHHOM 3BYKOM
MbInuIeHus. [IoaToMy B a1eMeHTax maMsTH COXPaHSAETCs PUTM KojieOaHHi MpUHATON MH(POPMAIIMOHHON
BOJIHBI, NTOMEYEHHON 3BYKOM. A OH, 3BYK, COOTBETCTBYET PHUTMY MBIIIJICHUS TBOPSILIEr0 T'€HOMA.
[TosTOMy dYenoBeK MBICIUT B PUTME 3BYKOBOI'O MBIIUIEHHS Jemuypra. B cumy storo Bcenennas
npeAcTaéT Kak TroJIorpauueckoe COOpPYKEHHE, BHYTPH KOTOPOTO IMPOUCXOIUT IOYTH MTHOBEHHAas
nepeaaya UHHOPMAIIMOHHOTO BO3AECUCTBUSL.

UYTo 3HAUUT MOHATH CIOBO? DTO 3HAUUT JIOTHUECKH CBA3AaTh €ro CO 3BYKOBBIM JIEHCTBHEM Ha
JKUBOW TMpoIecc TBOpeHUs (OpM BeEIIeCTBa IOCPEIACTBOM DJIEKTPOMArHUTHOTO B3aUMOJCHCTBUS
BemiecTBa ¢ m3nydeHussMu. Cam yenoBeK Kak (opma BemiecTBa COTBOPEH MO ITOW K€ TEXHOJIOTHU.
[ToHATH CJIOBO — 3TO 3HAYMUT, OCO3HATH IPUHUMAEMYIO OSJIEKTPOMArHMTHYIO BOJIHY 3BYKOBOTO
COJIepKaHus, IOHATh YCTPOUCTBO TOW (POPMBI, KOTOpasi HECET Ha cebe ITOT 3BYK KaK UMS WM Ha3BaHUE,
VHIMBUYAIbHYIO METKY SIBI€HUS Wwin npeamera. Oco3HaBas MHp, YEJIOBEK BCEMY Jajl Ha3BaHUE, YTO
CIIY’)KUT 3aTIOMHHAHUIO BCETO, YTO UMEET 3BYKOBYIO METKY — CJIOBO.

B ¢unocoduu Bo3HMKIA cMyTa yMa B MOHMMAHUM 3HAYeHUs c06d. BOT 4TO MUIIYT HEKOTOpbIE
bunocodsl: «/loHAamsb c10680 — 2MO 3HAYUM TOSULECKU CEA3AMb €20 C U3BECHHbIM NOHAMHBIM CLO80M UNU
yKazamv Ha npeomem — OpUSUHA, KOMOpblil 0003HAUeH Smum cilo8om. M Huxakoeo uyoa noHUMAaHusi
mym He ycmampueaemcsa». O 4éM 3a0bIBaOT (Ppuocodsl Takoro noHUMaHus cioBa? OHU 3a0BIBAIOT, YTO
OpeaMeT CO3/aH CHJIaMHM HPUPOJbl, a HE YEJIOBEKOM. OTO O3HAYaeT, YTO HapaBHE C YEIIOBEKOM,
TBOPSIINM HY)KHBIE JUISI HETO IPEAMETHI IOCPEICTBOM CBOMX MBICIEH, 0003HAYEHHBIX CI0BOM, IPUPOAA
camMa TBOPMUT BCE BEIllM, BKJIIOYas M CaMOro 4ejloBeka. BOT 3TO M ecTh 4yJA0 MOHMMAaHUs CJIOBAa Kak
€CTECTBEHHOT'O 3ByKa IIPUPO/Ibl, YUACTBYIOIIETO B aKTE CO3MJIaHHS BCEX BELIeH, BKIIIOYast OMOJIOrHYECKUe
CyliecTBa. 3BYK CTPYKTYpUPYET Bce (JOpMBI BELIECTBA, YTO CIYXHT YCIIOBHEM PE30HAHCa MOJIOCTEH Beex
¢dopM BeliecTBa MEXAY co00il U ¢ TOJIEM Cpelibl, MOCKOJIBbKY KaKJ0€ TEJI0 — 3TO PE30HAHCHAsI MOJIOCTh,
I71e IPOTEKAIT (PU3NOJIOTUUECKUE MPOLIECCHI, YIPABIsIeMbIE 03BYYEHHBIM M0JACO3HAHHEM.

Tak Bnagumup ConoBeéB B crathe «Ha myru k uctuHHO#M ¢dunocopun» (1883 ron) mmcan:
«BbIxoa U3 3TOM CMyTBI yMa OJMH: OTKA3aThCsl OT KOPEHHOIO 3a0JIyXKACHHUS, TPOU3BOASALIETO BCIO 3TY
nyTaHuiy... .JKu3Hb €cTh UMEHHO TO, YEro He AOCTAET HU YUCTOMY MBIIUICHUIO, HU YUCTOMY BELIECTBY,
...HE00X0/IMMO TPU3HATh NOJHYIO PEATbHOCTb JKU3HU U Halle OObSICHEHHE JKU3HU HE CBOJIUTH K €&
OTpHUIIaHHIO». BHTakocMo10rus 100aBisIeT: HE HAJO AEIUTh NMPUPOJY HA KUBYIO U HEXKHUBYIO, OHA BCA
xuBast. [Ipu 3TOM TpeOyercss yTOUHHTH MOHSATUE cIOBa OJuanekmuxa B ¢uiocopun. OCHOBHOM 3aKOH
KOCMOCa M03BOJISIET MOHSTH PETbHYIO CYTh JUAJCKTUKU 0€3 COBPEMEHHBIX 3a0ITyKICHHUH.

C10B0 Kak 3HAUYEHHUE U CJI0BO Kak cojJiepKaHue o0pasa sBiieHHs] 0003HAYarOT JieiicTBUE 3BYKOBOM
BOJIHBI B )KHBOM IIpoIiecce B3auMOJICHCTBUS (OPMBI BEIlleCTBa C U3IydyeHUsIMH. EnuHylo cucremy ciioBa
KaK JIMHIBUCTMUYECKOW MOJIENIN 3ByKa CO3Ja€T OJIMH M TOT YK€ ONEpaTOp — JOTMUYECKOE MBILIEHHE TeHOMa
Bcenennoit (AOcomrora) 4epe3 MOCPEICTBO MHOXKECTBA CyObEKTUBHBIX MBICISIINX CYIIECTB, OJHUM H3
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KOTOPBIX sBJsieTcss 4desnoBeK. llpupona, co3maHHas MbICHbI0 AOCOIOTa, MOCTUTAETCsl OpraHaMu
YYBCTBOBAHMS YEJIOBEKA, W YEJIOBEK HAYMHAET MBICIUTh HE WM CO3AaHHBIMH 0O0pazaMu IPHUPOIHI,
Ha/IeIMB X CBOMMHU MMEHAMHU U Ha3BAaHUSIMU — CJIOBOM, YTOOBI 3alIOMHUTH. YeIOBEK HE MOXKET KHUTh 03
naMsATH OCO3HAaHHOTO mnoBefeHHA. CyOBEeKT - 4enoBeK MO3HAET OOBEKTUBHYIO JEHCTBUTEIBLHOCTD,
CO3/IaHHYIO TBOPSIIUM pazymMoM AOcomora. M 31ech HET HUKAKOH MUCTHKU WM METa(pU3MKH, 3TO
peanbHas JEUCTBUTEIBLHOCTD )KU3HU B 3JICKTPOMAarHUTHOU Cpelie.

Jloruueckast CTpyKTypa ClI0Ba OOBEKTUBHA B CHIIy TOTO, YTO CJOBa CO3JAIOTCS MBICIUTEIBHOMN
JeATeNbHOCThIO, Kak AOconora, Tak H uenoBeka. Ilockosibky mo0asi JesTenbHOCTh CBsi3aHA C
B3aMMO/ICHCTBHEM, TO U CJIOBA KaK Pe3yJbTAT IEKTPOMArHUTHOTO B3aUMOJCHCTBUS MOTYT OBITh TOJIBKO
JIOTMYECKOM CHUCTEMOM, BKIIOYAIOUIEH B ce0s CHMBOJIM3M 3HaKa M 3HEProuH(OPMAIIMOHHBIN CMBICI
00pa3oB BOCHPHUATHA. DHEPrusi BOJHBI HEPA3pHIBHO CBs3aHA CO CTPYKTYpHBIM €€ TMOCTPOCHUEM,
COOTBETCTBYIOILIUM CTPOEHUIO 3BYKOBOM BOJHBL. CO3HAaHHE CBS3aHO C AKTHUBHOW JIE€ATEIILHOCTHIO
cyObekTa, © TIOTOMY CHMBOJIBI  CJIOBA  SBISIOTCS ~ CJIEACTBMEM  3HAUYEHHUS  CJOBa,  €ro
HHEPrOMH(POPMALIMOHHOTO cojiepkaHus. CloBa Kak MMEHa WJIM HA3BaHUS SBJICHUN U COOBITUH CITy>KaT
OCHOBOHM BCSIKOM mamsATH, Tae MH(OpMAlMs SBICHUNH COXpaH’IETCs B BUAC IEKTPUUYECKOIO MOTOKA,
Oy/yun IOMEUYEHHBIM 3BYKOM CJIOBA.

OcHoBoli u3HM BceneHHONM M BceX Tel B KOCMOCE SIBIISIETCS IPOLECC BOCIPOM3BOJCTBA
FCHETUYECKOM MaMATU sapa BcCeneHHOM, CBSA3aHHOIO C TBOPEHUEM OJYLICBICHHBIX U PAa3yMHBIX
CyILECTB, HAYMHAs ¢ OAMHOYHOTO aroMa. B mpupoze KU3HM HET HEOAYLIECBIEHHBIX NIPEAMETOB, TEI U
BEILIEH, BCE OHU OJYIIEBJIEHHBIE B Pa3HOW CTENEHU. TBOpPEHHE BEUIEH OCYIIECTBIAECTCS IPOLIECCOM
MBbIIIUIEHUS] AOCOJTIOTa, OCYILECTBIIIETCS TPHAaAOM: mapoi - JKeHckuM 1 My>KCKUM HadajioM, UCTIOJIb3Ys
UHCTPYMEHT TBOPEHHS — 3BYKOBYIO BOJIHY. COTBOpPEHHBIE 4epe3 MOPOXKIECHUE BEUIM OCO3HAHHO
B3aUMOJCHCTBYIOT C BHEIIHMMH DJJICKTPOMArHUTHBIMU IIOJIAMHM, PYKOBOJCTBYSICb MarHUTO3BYKOBOMU
BOJIHOM, COTIPOBOXKIAtOIIEH Bce MbICIu Abcotora. Popmoodpazyiowum Havyaiom eTAHCTBA MBIIUICHUS
AGcomoTa U 4ernoBeKa, €AMHCTBA (OPMBI U COACPIKAHMS, SIBISCTCS 2eH 2eHeMmuuecKou namamu Kax
npeaMeT oObeKTUBHOW neicTBUTENbHOCTH reHoMa. B gopme CJIOBA coOmronaercst eIMHCTBO (OPMBI
(CTPYKTYpHOTO MOCTPOCHUS) M COAEpIKaHUsI — BUOpauuii MbIciu. [IOHATH 3TO MOXKHO TOJIBKO C TO3UIMU
UIEKTPOMArHUTHOIO B3aUMOJCUCTBHUSA, COIPOBOKAAEMOrO 3BYKOM, 3BYKOBOW BOJHOW. Jlaiee 310
MOAPOOHO U3IIOKHM.

N3 otnenbHBIX OYKB, SIBISIOIIMXCS CHUMBOJAMM HPUPOAHBIX 3BYKOB, ciaraercs CJIOBO kax
MbICb, U moToMy ¢opma CJIOBA, Oyayun peasbHOCTBIO 3BYKOBOM BOJIHBI, OJTHOW TOJBKO MBICIIH,
0TOOpa)kaeT TOJNBKO OJUH (aKT — OJIMH MPEAMET WU OJHO sIBJIeHHE, coObITHE. [103TOMY MaMsTh ABaXK bl
HE 3allOMMHAeT OJAHO M TO XK€ moj oJHMM M TeM xe Ha3zBaHueM. @opma CJIIOBA Hecér
HHEPrOMH(POPMAILIMOHHBIA CMBICH, 00JaJaeT 1e1ecO00pa3HOCThI0 M 3aKOHYEHHOCTBIO, KOHCTAHTOMH
mbiciu. Jeiicteue MbBICJIU 3aBepiaer ¢popmooOpazoBaHHe CIIOBA U CTPYKTYPBI BEILECTBA, CO3AOLIEe
peangbHOe 0TOOpaXKEHHE HIIEKTPOMArHUTHOM BOJHBI B MIOCTPOECHUH CTPYKTYpHI M (OpMBI BemiecTBa. Tak
MOCPE/ICTBOM CHUMBOJIa/3HaKa OMPEICIEHHOTO 3BYKa MBIIIICHHE TPaHCHOPMHUPYETCS B KOHKpPeTHbIe
CBOICTBA BelleCTBA.

Meiienne AOcoiioTa  NPUHAMISKUT TeHOMY sifipa BceneHHOM M siBIsieTcs, MpExJEe BCETro,
(dopmooOpasyrolieil U ynopsa0YMBaroIIe AeATeIbHOCTBIO TBOPSILEH CHIIbl HaJl 3(UPHONI/CBETOHOCHOM
Cpe/oif, KOTOpas CIY)XHT HMCTOYHMKOM SHepruu W nwuratomeil cpemoin (Kopmunmueidn mo Ilmatony)
TBOPUMBIX (opM. BozHukaromas 371eKTpOMarHUTHAs BOJHA OT T'€HEpaluu €€ reHOMOM CTAHOBUTCS HE
TOJIBKO WH(OPMAIIMOHHOW (COTIACHO 3BYKY), HO M SHEpPreTH4YecKoil 3a c4ér cpeabl d¢upa. [losTromy
BCSIKash MBbICJIIb M BCSAKOE CJOBO, Kaxaas OyKBa HECyT 3HEpProuH(opMaruoOHHBIN empicn’. Tl
MBICJIUTEIILHOM JIEATEIBHOCTH YeloBeKa (M BCeX KHMBBIX (JOpM KOCMOCA) MUTAIOMICH CPemoil sSBiseTCS
MuUp 00pa3oB TeX Bellel, KOTOpble COTBOPEHBI JEMHYpProM Imo BoJjie AOcoirora. 31ech HET HUKAKOH
MeTa(U3MKH, 3TO peallbHbINA MPOLEeCC BOCIIPOM3BOICTBA I'eHETHUECKOI namaTu BeenenHoil mocpencrsom
reHepauuu CBeTa, COIPOBOXKAAEMOT0 3BYKOBOU BOJTHOM.

B renernyeckoit mamsaTH (M B MaMATH MO3Ta YeJOBEKA) COXPAHSIOTCS HE CAMHU HPEAMETHI HIIH
BEIlIM, a TOJBKO MX 03By4eHHble 00pa3bl. Camu sxe cMmbicioBble OBPA3bBI sBnstoTcs mocpenHukamu

1
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MEX]ly NEHCTBUTEIBHBIM OOBEKTOM M HMX HJACAIBHBIM OTOOPaXEHHEM B MBICIMTEIHHOM Ipolecce
CTPYKTYpbI namMsiTi. OOpasbl — MOCPEHUKH SBISIIOTCS AJIEKTPOMArHUTHBIMH TOJIIMU/BOJTHAMHU, UTYITUMH
OT OCBEUIEHHOTO MpeaMeTa JACHCTBUTEIBHOIO MHpa W BOCIPHHUMAEMBIMH OPraHaMH YyBCTBOBAHHS,
KOTOpBIE MPeoOpa3oBBIBAIOT 00pa3bl B AJIEKTPUUYECKHE CHTHANBI Ui COXpaHEHUS HUX B maMmatu. Bcee
00pa3bl BHEIIHEH Cpeabl 3alIOMUHAIOTCS MTOTOMY, YTO COXPAHSIOTCS B AIIEKTPUYECKH 3aMKHYTBIX CETSAX
MO3Ta B JIOTHYECKON 3BYKOBOMW IMOCITIEI0BATENBbHOCTH. [10CKOJIBKY 3aMKHYTBIE JIEKTPUUYECKUE CHUCTEMBI
HE MOTYT JIOJITO CYILIECTBOBATH B 3aMKHYTOM COCTOSIHMHM, TO JUIS UX COXPaHEHUs TPEOYIOTCS HUCTOUYHUKHU
ANIEKTPUYECKOro nmuTaHus. KaxaoMy OHOJIOrHUecKOMY reHy HOJIXOAUT TOJBKO CBOM O€loK B OMOJIOTHUH
KJIeTkH. Bcee Oenku cTporo WMHAMBUAYaNbHBI JUI KaXIOTO TI'eHa, IOCKOJIbKY Tpedyercs mnoiHas
AJIEKTPOMArHuTHasE U 3BYKOBask MX COBMECTHMMOCTb, oOecreueHHas BOJHOW 3Byka. B sToM m coctout
rJaBHAs MPUYMHA JKUBOTO Mpollecca Kak HE0OXOAMMOCTH BOCHPOHM3BOJCTBA I'€HETHYECKOH MamsTH,
CBSI3aHHAsI C HOTPEOHOCTHIO TBOPEHUSI UCTOUHUKOB SHEPTUH MUTAHUS.

[TosToMy mamsTh HE 3alIOMHUHAET JABAXKIbI OJHO U TO XK€ IOJ OJHUM M TEM € Ha3BaHUEM
(cmoBoM). JIOCTYmHO 1M CO3HAHMIO 4YeJOBEKa TO, YTO HE HMMEET Ha3BaHUS WM uMeHH? JlocTymHO
BpPEMEHHO, §e3 MOHMMAHUS TOro, YyTo 3T0 Takoe. OnpenenéHHON gopme cosa AOCTYIIHO TOIBKO OTHO
3BYKOBOE€ COJIEp)KaHUE, IOCKOJIbKY BCsiKas (opma BellecTBa SBJSETCS KoJjeOaTeIbHOHM CHUCTEMOH ¢
eIMHCTBEHHOM (COOCTBEHHOM) 4acTOTOM KoJieOaHWM, COOTBETCTBYIONICH OJHOW BHOPAI[MM MarHUTHOTO
noJst renoma (ogHOMY TeHy). M 3Ty 4acToTy HaJlo COXpaHHTh, YTOOBI HE U3MEHSUIMCh CBOMCTBA, O Y€M
CBH/IETEIILCTBYIOT aTOMBI XUMUYECKUX JIEMEHTOB — OHM OJIMHAKOBBIC M Ha 3eMJie, U B KOCMOCE.

[Totomy u cymectByeT npussiB: «Coxparnum c6oé umsal». OTcroja cleayer, 4To BCe 3BYKH HECYT
HHEPTroMH(POPMALUOHHBIH CMBICI, JUIst MOHUMaHU KOTOPOTO JOAU UCTIOJB3YIOT
OyKBBI/pyHBI/HepOri(bl B KaueCTBE CHMBOJIOB 3BYKOB. HuWYero cBepXbECTECTBEHHOTO B 3TOM
MOHUMAaHHUU HeT.

Taxum o6pazom, CJIOBO kak moHsATHE, MPUCYTCTBYIOILIEE B JIEKTPOMArHUTHON BOJHE B (opme
MOJYISIUA Pa3HBIX THUIMOB (aMIUIMTyAHas, ¢a3oBas, 4YacTOTHAas IO HECYIIEH YacToTe WM Ha
NOJHECYIIUX TapMOHMKAX) MPOSBISAET COOON €IMHCTBO CYOBEKTHBHOTO M 0OBeKTHBHOTO. O0Opa3s,
BOCIPMHMMAEMbIii OpraHaMH YyBCTBOBaHMs, JAOJDKEH MepeaBaThCs U BOCIPUHUMATHCS 0€3 MCKaKeHUH
UH(POpPMALMOHHOTO cMbIcia. [ToaToMy cpena Mexay CyObeKTOM U 0OBEKTOM JI0JIKHA ObITh CIIOIIHOM U
o0anaTh YIpYrocTblo U HEC)KMMAEMOCTBIO, CIUIOINIb 3aMOJIHATh MPOCTPAHCTBO KOCMOCA U MTPOCTPAHCTBO
BHYTPH Ka)XXJIOTO aroMa. 3ByKOBasi BoJiHa (BCEX JMAIa30HOB. OT TMIEP3BYKa /10 MH(]pa3ByKa) CBSI3bIBACT
BCE O0OBEKTHI KOCMOCAa B €IMHOE HHEPrOMH(POPMALMOHHOE MPOCTPAHCTBO CUCTEMBI KOCMHUYECKHMX Tell.
Bcenennast mpenctaér kak BoJimieOHas JMpa — CTPYHHBIH My3BIKAJbHBIH MHCTPYMEHT Onaromaps
MarHUTHBIM CHJIOBBIM JIMHUSM MAarHUTHBIX TIOJ€H KaXIOM 3Be3Abl Kak JIOKAJIbHBIX OOBEKTOB
reHeTudyeckon namsatu Llenrpa Beenennoi.

1.5. Ckaxu MHe, YTOOBI 51 Te0s1 YBU/IeJ

«Craxcu mue, umobwl s mebs ysuden». «Buauane 6wvino Cnogo ...». Ha 3Byk BHeIIHEH cpelbl
pearupyeT pe3OHaHCHas CHCTeMa ClyXa, [pU 3TOM Ccpa3y XKe (UKCUpYeTCs NPOCTPAHCTBEHHOE
MOJIOKEHHUE TeNa MOCPEICTBOM BECTHOYISPHOTO ammapara B HallpaBICHUM UCTOYHMKA 3BYKa, U OOBEKT
reHepalry 3ByKa BOCIIPUHUMAETCS OpraHaMH 3pEHHS TOT0, KTO CIBIIIAN 3BYK. Tak CTAHOBUTCS BUIUMBIM
Caert (CBETOBOI 00JHK MpeaMeTa) MU 0001 UCTOYHHUK T'eHEPAIMK 3JIeKTPOMarHUTHBIX BoJH. M motomy
3BYK — 3TO roJIOC, HAYIIMI BIepeId MarHUTHOro moJisi BosHbel CBera. C 3TOro MOMEHTa HaYMHAETCS
ANIEKTPOMArHuTHOE (3HEpronH(popManoOHHOE) B3aMMOACHCTBHE Tela C N3TyUYSeHUSIMU HCTOYHUKA 3BYKa.

[TosToMy BecTHOYNSpHBIN anmapar (MeXaHH3M OPHUCHTAIMU MACHUMHO2O0 6€KMOpd IaHHOTO
CYIIIECTBA B IIPOCTPAHCTBE) COBMEIIEH C OPraHOM CIyXa — OPTaHOM PE30OHAHCHOTO BOCIPHSTHS 3BYKa, I
peLenTopsl OPraHoOB 3JIEKTPOMATHUTHOTO YyBCTBOBAHMS BCErO Tejla HAYMHAIOT MOTPEONISATh SHEPrHI0
aneKTpudeckoro noJisi CBera cTporo B MOCIEN0BATENILHOCTH BOJIHBI 3ByKa. [loaTomy Best Ouocdepa u cam
yenoBek — 310 aeTu CosHIa — UCTOYHMKA cBeTa. [locTpoeHueM CTpyKTypHOU OpraHu3alvy BHYTPU Tela
3aHUMaeTCs 3BYK, 3BYKOBasi BOJIHA U3 DJIEMEHTOB BEIIECTBa, CBOEOOpa3Has 3ByKOBas JOpOXkKa (rmogodue
JOPOKKH Ha TpaMMO(OHHOHM TUIACTHHKE), TIOCTPOSHHBIX Ha OCHOBE SHEPTUHU DIICKTPUYECKOTO MOJIS
BOJIHBL. Tak BHYTpH Tena GOpMUPYIOTCS PE30HAHCHBIE MTOJIOCTH PeaIbHOM 3BYKOBOM TOPOKKH.

Kak 3amerun I'erens, «C mex nop kax na nebe ceemum Connye u 80Kpye He20 6paujaromcs
naamemol, ewé He ObLIO 6UOHO, UMOObI Yel06eK CMAHOBUIICS HA 20108y, M.e. ONUPAICA HA MbICIb U

2 Burnaii E.B., Camoiinos B.O. ... buodmsuka cencopusix cucrem. CIIb. Uzn. [Monurexanueckoro yausepcurera. 2005. 136¢.
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CO0OPA3HO C MBICAbIO CIMPOUNL OeticmeumenbHocmy. Anakcazop nepeuvli ckasan, umo Hyc, m.e. Pazym,
YHpasnsiem Mupom, HO MONbKO Menepb nepsvie 4enosek O00WEN 00 NPUSHAHUS, YO MbLCIb 00IHCHA
YApasnams OYX08HOU OeUcCmEUMeNbHOCMbI0 HOBOU snoxu»®. Mplmienne Bceraa COIPOBOXKIAETCS
3BYKOM (CIIOBOM).

B nepBoM mpubmmxeHnn (OCKOJIbKY TOYHO ONPEASTIUTh TOKa HUKTO HE MOYKET) MOXHO MPUHSATH
JUTSL PACCYXJCHHSI CTPOSHUE MATHUTHBIX CUJIOBBIX JIMHUNA U3 KYNEepO8CKUX nap, MPEACTaBISIONUX COO00
couetanue (POHOHA C IJIEKTPOHOM. DOHOH — HTO KBA3WYACTHUIIA, KaK Obl YacTUIA, MPEICTABIISIONIAS
cobor0 cryctok d3¢dupa c 3aMKHYTBIM B HEM 3BYKOBOHM BomHOW. [loaTomMy MbIcHb, Oymyudu
3JIEKTPOMArHUTHOM BOJIHOM, BCErJla O3ByY€HAa MAarHUTHBIM 3BYKOM. W uesoBek, cienysi KOCMHUYECKOMY
3aKOHY, Ha3BaJI UJIU JaJl UM BCEM IIPEIMETaM U SIBIICHUSIM, YTO CIIY’)KUT OCHOBOH (DOPMUPOBAHUS BCSIKOM
naMsITH. ITO 03HAYAET TaK e, YTO BCE Tela B KOCMOCE «HA3BAHBI» JIEMUYPTOM, €r0 MAarHUTHBIM 3BYKOM.

DKCHEpUMEHTAIBHO JOKA3aHO, YTO MPU B3aUMOJCHCTBUU BELIECTBA C U3IYUCHUSIMU MPOUCXOIUT
NOTPEOJICHUE TOJBKO SJCKTPUYECKOTO TMOJS BOJHBL. MAarHuTHOE MOJE€ BOJHBI — 3TO0 e€ (BOJIHBI)
CTPYKTYypa MaMsTH - KOMIICHCHPYET PHEPreTHUECKHUEe MOTEPU BOJHBI 32 CUET FI(UPHOM Cpe/ibl, BOBIEKas
c8ouUM ynpasieHuem CBOOOIHBIC MOTOKU SHEPTHU CBETOHOCHON/3(UPHON MaTepryu KOCMUYECKOH Cpefpl.
[ToarToMy B mnOpupoae CYyIIECTBYET 3aKOH COXPAaHEHUS MOILIHOCTU IIPU  BJIEKTPOMArHUTHOM
B3aMMOJICHCTBUU (OPM BEIIECTBA C U3NYYCHHUSIMH, M CUTHAIbHAs BOJIHA HE TEpPSET CBOMX CBOWCTB B
MOCTYNAaTeNLHOM JBM)KCHUU TIO Tepenadye SHeprud U MHPOpManuu Ha OOJIBIINE PACCTOSIHHS BJIOJb
HaIpaBJISIOMINX U3 BEIIECTBEHHBIX TEJ WJIH IJIa3Mbl. 3a CYET BOCCTAHOBJICHHSI MOIIIHOCTH BOJIHBI CBOUM
MarHUTHBIM TOJIeM, MapaMeTphbl BOJHBI HE 3aBUCAT OT YMCIA MOTpPeOUTENel 3TOW BOJHBI, CIIOCOOCTBYS
MacCOBOMY Pa3MHOKEHHUIO BEIIECTBEHHBIX ()OPM JaHHOTO BUAA M CMEHOW WX MOKOJIEHHI, YTOOBI TIOJTHEE
0TOOPA3UTH AIEKTPOMArHUTHYIO BOJIHY (I10JIE).

OpueHTanusi B MPOCTPAHCTBE TPeOYETCs JUIsi COBMEIICHUS TOMSPHU3AIUHN PEIETITOPOB JKUBBIX
OOBEKTOB C ANEKTPUYECKUM BEKTOPOM COOTBETCTBYIOIIECH MOJIIPU3ALMU BOJIHBI M3MydeHui. [loaromy
3BYKOBasi BOJIHA (TUIEP3BYKa, YIbTpa3ByKa, HH(pa3Byka) UAET BIEPEIN COOTBETCTBYIOIICH MOTIEPEYHON
MA2HUMHOU  60/IHbL, OTIOBEIas MOTpeOuTeNeld SHEpruv BOJHBI O €€ NPHUOMIKEHHUH, CIIOCOOCTBYS
CyObEKTUBHOMY HHTYUTUBHOMY (PE30HAHCHOMY) BOCHPHUSATHIO /Ui OPHUCHTAIIMA BEKTOPOB MarHUTHOTO
nojisi cyObekra (ero MbIIUICHUS) C MAarHUTHBIM TI0JIEM BOJIHBI (C MBIIUICHHEM OOBEKTUBHOCTH).
[TockonbKy B KaX0M MOJIE€ WU BOJIHE MAarHUTHBIA BEKTOP NEPIEHAUKYISPEH BEKTOPY IEKTPUUECKOMY,
TO, OJlaromapsi BeCTHOYJISPHOW OpHEHTAIMH,  PEIenTophbl (HapuMep, Telna 4YeOBEeKa) BOCIPHSITHS
ANIEKTPUYECKOTO TIOJISI BOJIHBl OKAa3bIBAIOTCS HAMPABICHHBIMA HABCTPeEYy UHPOPMAITUOHHOMY
ANIEKTPUYECKOMY TMOJII0 BOJHBI, U TOT/Ia HAUMHAETCS MPOLECC B3aUMOJAeHCTBUS. [10CKOIbKY MarHUTHbBIE
CBOWCTBA NPHUCYIIM 3aMKHYTBIM CTPYKTypaM MaMmsTH, TO HPOUCXOJUT Pa3yMHOE WM OCO3HAHHOE
(u30UparTebHOE) AIIEKTPOMArHUTHOE B3aMMO/ICHCTBHE TEJIa C MOJIIMU BHEITHEH CPE/Ibl.

Jlyis BocTIpUsITHST KPYTOBO# MOJIIpU3aiiiy BOJIHBI (BOJIHA BPAIIACTCs MIPU CBOEM TOCTYIIATEIIbHOM
JBHKCHUHU) TpeOyeTCs MHOXECTBO OJHOPOJHBIX DJIEMEHTOB C pa3HO opueHTanueil (mosspu3alieii)
CBOUX MarHUTHBIX BEKTOPOB, BO3HUKACT CYOBEKMUBHOE 8OCHpUsmMUe DIEKTPOMATHUTHON BOJIHBI KaXKIbIM
aneMeHTOM. [loATOMY CyIIeCTBYeT 3aKOH Pa3MHOXKEHHSI 10 MHOXECTBA JJIEMEHTOB, YTOOBI BCEH HX
COBOKYITHOCTBIO OTOOpa3WTh TOJTHOTY HH(DOPMAIIMOHHOTO COJACPKAHUSA  BPAWYAIOWelicsl  BOJIHbL.
CymiecTByeT npeies pocTa YMCICHHOCTH, HAapuMep, JitoJeld Ha IuiaHeTe. 1 He Hago NMPUHYAUTEIHbHO
COKpaIlaTh YACICHHOCTH JIt0JIeH, Ha uéM HacTanBaeT PuMckuii kiry0 yu&HBIX.

ComyM uyenoBeuyecTBa JOCTUTAE€T COBEPIICHCTBA, KOT/a €ro CyObeKTaMH W3Y4eHBI BCE
TapMOHUKHU CUTHAJIBHOM BOJHBI JAHHOTO NEPHUOJIa PA3BUTHS, JAHHOTO BUJA JIIOJEH KaK >KMBBIX CYIIECTB,
Janee  pOCT YHUCICHHOCTH CTaOWIM3HPYeTCs, a TMOTOM YHWCICHHOCTh CHIDKAeTCs [0 MHHHUMYMA,
HEO0OXOIUMOTO TOJIBKO JIJIsl COXPAHEHUS HAKOIUIEHHBIX 3HAHWM. BBITTISIUT 3TO Kak KaracTpoda B KU3HU
nuBunu3anuu. [losromy HudTo He BeuHno mox JlyHoi. Pa3BuTue Takoro oOmiecTBa mpeKpamiaercs, OHO
CTAHOBUTCA CTPYKTYPHBIM 3JEMEHTOM NaMSATH BCEX MPOUUIbIX JEHUCTBUM paHee MHOTOYHUCIEHHOIO
yenoBeuecTBa. I[laTpuapxaT 3ameHsieTcs MaTpuapxaroM. Tak TposBIseT ce0s TapMOHHUS MHpa
Bcenennoi, 3aHATON BOCIIPOU3BOICTBOM I'€HETHYECKOM ITAMSTH.

® Peren. ®unocotpus ucropun. 1940, ¢.535.



1.6 F'apmonus mupa

I'apMoHust  CONMPOBOXIAETCS  PUTMaMH, CBETO-MAarHUTOOMOJOTMYECKUMH  pUTMaMH  —
CBETOMBPAMU, - 310 0cHOBHOE CBO¥icTBO KocMmoca 1 atpudyr Cosznanus. A camo CO3HAHUE - 310
IpoIecC YCTOWYMBOCTH SBOJIIOLUHI 3HAHUN M IIETOCTHOCTH (POPMBI OBITHS, KOTOPBIN peam3yercs: yepes
IIOPOXKIEHUS U CMEHY MHOTHX ITIOKOJIEHUI OJTHOTO U TOTO K€ BHJIA KUBBIX JIEMEHTOB B TCUEHHUE OJTHOTO
nepuoaa KojebGaHui KM3HM AaHHOTO Buaa. Llenb pa3BUTHS M HAKOIJICHMS 3HAHUM 3a CUET CMEHBI
MOKOJICHUH — JOCTHYb coOBepuIieHcTBA. Jlg ycmemrHoil »BOMIONUHM Yy dYeJOBEeKa JOJDKHBI OBITH
MUHHMAaJIbHbIE MaTepUaibHble MOTPEOHOCTH M Oe3rpaHHyYHbIe MOTPEOHOCTH TyXOBHOT'O INPOCBETIICHUS
IIpU KEJIAHUU NTO3HaTh MICTUHY — CBOE npeHa3HauYCHHUE.

VYipasiaseT TapMOHUEH JJIEKTPUYECKUX MPOLECCOB KU3HU MArHUTHOE I10JIe reHoMa. MbleHue
nposBIISieT ce0sl Kak NomepedHble KoJieOaHWss MarHUTHBIX MOJNIEH (omuocumensHo Hanpaeienus nepedadu
9Hepeul 80JHbl HA OObULUE PACCMOAHUS) DIIEMEHTOB IAMSATH, OHU BBI3BIBAIOT MPOIOJIEHYIO BOJHY 3BYKA,
3BYKOBBIX KOJI€OAHUI U3 MHOJCECMEA dNEMEHMO8 INeKMPUYEcKo20 nos 80aHul. 1103TOMy 3BYK JaHHOMN
BOJIHBI MIET BHEPEIM MarHUTHOTO TOJs BOJHBI, IONajas B HEBO3MYIIEHHYIO o00iactb 3¢dupa,
BO3JICUCTBYSl Ha OpPraHMU3alMI0 €ro 4acTULl CTPOro Io Melcau gemuypra. IIockosbky mnomnepedHsie
Kosie0aHHUsT MAarHUTHOTO TOJISI BBIPXKAIOTCS MPOLIECCOM MBILIUICHUS CTPYKTYPHBIX (OpM MaMsATH, TO
3BYKOBAasl BOJIHA JJAHHOI'O IIPOLIECCA MBILUICHUS ABJISIETCS €€ 3BYKOBBIM BBIPAKEHUEM, OJyXOTBOPEHUEM.
Tak MplIcb, KaKk MarHuTHas BOJIHA, BO3HHUKAOUlas B CTPYKType NaMSATH TBOPLA, KaK BBbIPAXKEHHE
JIyXOBHOW CYIIHOCTH, CTAHOBUTCS IIPOJOJILHOM BOJHOM 3ByKa — UMEHEM JAaHHOM JyXOBHOM CYIIHOCTH B
CTPYKTYPE JIEKTPUUYECKOIO MOJIS.

C mnotpebiieHHEM HIIEKTPUYECKOTO TOJS JAHHOW BOJHBI BELIECTBEHHOE TeNo MNOTpeOsseT u
3BYKOBYIO BOJIHY, CHOCOOHYIO ()OPMHPOBATH TEJIO B BUJAE CTPYKTYPHOTO pacrpeieseHus dJIEKTPUUECKUX
3apsi/10B MOJIsl BHYTPH Tella — npuéMHUKa BoJH. [1o3ToMy 3ByK HECET 3HEproMH()OPMALIMOHHBINH XapaKkTep
pacripefiesieH!sl AJIEKTPUYECKUX 3apsiioB, KOTOPBIM COOTBETCTBYET pacIpeliesieHHe aToMOB M 0oJiee
KPYIHBIX BEIIECTBEHHBIX 0Opa3oBaHuil B Tenax. Camu mo cebe MarHUTHBIE TOJIA U 3JIEKTPUUECKHUE
3apsi/ibl BRIPAXKAIOTCS Yepe3 MIIOTHOCTh MaTeprasa CBEeTOHOCHOM MaTepuu/>dupa.

N3 s¢pupa Bcé poxmaercs, u B 3(puUp yXOIAT BCe BPEMEHHO JKUBYIIHE (OPMBI BELIECTBA, HO
ocTaéTcsi TyXOBHas CYIIHOCTh (MBICIB) B CTPYKTYype TEHETHYECKOW mNaMsTH. BeyHO! IKHU3HBIO
OTJIMYAETCS TOJBKO '€HOM, 3aMKHYTasi CTPYKTypHas ¢opma, Tlie XpaHUTCS HaMATh 000 BCeX MPOIUIBIX
JgerctBusax. Ho 3aMKHyTas CTpyKTypa ¢ TEKYIIMMH B HEM IPOLIECCAMM HE MOXKET JOJI0 CYILIECTBOBAThH
WHAUBUIYAIBHO, TIOITOMY 6€YHAs JiCU3Hb 2€HOMA C6A3AHA C PUMMUYHLIM  B0CHPOU3BOOCHEOM
CMPYKMYpol NAMAMU 8 MOYHOU KONU U C 0OHOBIEHUEM UCTOYHUKO8 IHEPLeMUeCcKO20 NUMAHUSA OAHHOT

CMpPYKmMypbl.

1.7. YenoBek — cymiecTBO KOCMHYECKOe

OpurvHaiabHOM mNo3MLMEN peleHust MpoOseMbl HOOC(HEPHOTo YEIOBEKOBEICHUS, SBISETCA
paccMOTpEHHE JKU3HU KakK (PYHKIMU KOCMHYECKOro macuradba. B nmpuposae Bc€ uMeeT CMBICIH, U YEI0BEK
B IIPOLIECCE CBOEH KHU3HU 3a CYUET TAKOTO BUJIA B3aUMOJICHCTBUS Pa3BUBAECT WHAMBUIYaIbHOE MBIIJICHUE,
a yepe3 HBOJIOLUI0 SHEProMH(OPMAIIMOHHBIX COLMANBHBIX CETEH MepexXOJUT K KOJJICKTUBHOU (ase
MBILUICHUS.

CMyTHOE ’KelaHHe CBOEro KOCMHUYECKOIO IMpelHa3HAueHHs JIOAU BBIPAXKAIOT B COBPEMEHHOM
OCBOEHHMM OKOJIO3€MHOI'0 MPOCTPAHCTBA. Jl0 CErOMHSIIHEro JIHS COBPEMEHHbIE JIIOJM el He ObUTU B
OTKPBITOM KOCMOCE, BCE COBPEMEHHbIE MUIOTHPYEMbIE MONETHI MPOXoAaT Ha BbicoTe 10 400kM, BHYyTpH
3eMHOI atMocdeps! U MaruuTocdepsl. CnyrHukH riobanbHoi HaBurauu [ JIOHAC neraror Ha BeicOTe
36 000 kM, sto emé MmarHuTocdepa 3emiu. JletaTb B OTKPBITOM KOCMOCE Cpelu APYruX 3BE3N
YeJI0BEYECTBO MOJKET TOJBKO Ha KOCMHMUYECKHX TeNaxX, Y4acTBYs B IpOLEcce IHEPrornH(GOpMaOHHOTO
oOMeHa Mex /1y 3BE3IHBIMHM CUCTEMAaMH, B SBOJIIOIMH IJIAHETHBIX TEJI MO MYTH MPEBPAILCHUS UX B 3BE3/IBI.

B kocmoce, 0CHOBaHHOM Ha I€HETUYECKOM €AMHCTBE, OCYLIECTBISETCS YIPaBICHUE NPOLeccaMH,
TOXKJICCTBEHHBIMH TOPMOHAJIbHOMY YIpPAaBICHUIO B oOpraHusme uenoBeka. Bo Bcenennoii Bcé
MOPOXKAaeTcsl, PacTeéT M pPa3BUBAETCA IO IYyTH HAKOIJICHWS 3HAHUI, OCHOBOW KOTOPOTO SIBIISETCS
KosiebaTenbHbIl mpouecc. B komebarenbHOM mpolecce pocTa W pa3BUTHUA HAET cBoeoOpa3Hoe
HarHeTaHue, HAKOIUIEHWE U CXaThe 3HaHWd. OTO MOoA CHIIy TOJBKO TejlaM BELIECTBEHHBIM,
OJIyXOTBOPEHHBIM, TO €CTh 00JIAAAIOLINX CO3HAHUEM, CO3HATEIbHBIM BOCIIPUSITHEM MHpa BELIEH.



B 1926 romy pycckuii mmknuct I.M.MapkenoB mucan B cratbe «Pumm Kaxk OUOI02UYeCcKUll
Gaxmop meopuecmea»: «Ku3znb, 63mas 60 6CEM C0EM YeOM, eCb HU YMO UHOe, KAK HeNnpeCmaHHoe
meopuecmeo, NOKoswjeecs Ha 3aKOoHax pumma. IOmu nocieoHue, AGIAACL 3aAKOHAMU MUPOBLIMU,
KOCMUYECKUMU, NPOHU3BIEAIOM €€ He MONbKO 60 GHEWHUX, (OPMANbHO - CMPYKMYPHLIX DJeMEHmax
OP2AHUYECKO20 U HeOP2AHUYECKO20 Geuiecmed, HO U 6HYMPEHHUX, NePUOOUYECKU COBEPULEHCIEYIOUUXCSL
npoyeccax, 0aeds pAOOM C PUMMOM CMamuyecKum u OuxHamudeckui pumm. Kuznv nosmomy
Heomoenuma om pumma.

«Jlyma oGnamaer (Gopmoii, cxomHoi ¢ Ternom», roBopuwsi Apwucrotens Craruput (384/383 -
322/321 no H. 3.), OH y4yuJ HEOTACIUMOCTH UJACH M MbICIel OT MaTepuu. [IpocTpaHCTBO ITyXOBHBIX
CYIIHOCTEH CYIIECTBYET IOTOMY, YTO CYLIECTBYET MHUp BellecTBEHHBIX (hopM. Bmecre oHm oOpasyror
OOBEKTUBHYIO JIEHCTBUTENBHOCT. [l03TOMY HET «TOro Mupa», ecTb €AWHBIA MUDP OJYXOTBOPEHHBIX
BELIECTBEHHBIX TEJI BHYTPH JYXOBHOM CpeJIbl — AIEKTPOMArHUTHBIX MOJIEH.

1.8. Co3nanue u unpopmanust

Co3HaHMe — 3TO NPOAYKT KU3ZHEJIEATEIBHOCTU MO3ra U €r0 MBIIUIEHUS IPU B3aUMOAEHCTBUM CO
CBOMMH OpraHaMH YyBCTBOBaHUs, 00eCleUnBAIOMINX (OPMUPOBAHNE NCUXUUECKUX CUJI, YIPABIISIOIIUX
pa3syMHBIM MOBEJICHUEM Tejla BO BHEUIHEH cpe/ie U TBOPEHHEM HEOOXO0JUMBIX BEIIeH.

OOpatuTe BHHMMaHHE. BCE OpraHbl YYBCTBOBAHMS PACIOJIOXKEHbl HA TOJIOBE, NPHUHAIEKAT
CTPYKType TaMATH, pacCMoJ0XKeHbl Ha ONM3KOM K Hel paccrosHuM. KTOo onapuin deinoBeka TakUM
3aMe4aTelIbHbBIM YCTPOMCTBOM KakK MO3I, IOPOXAAKLIUM MBITIIMBYIO U HEYTOMOHHYIO CO3UJAIOLIYIO
YeJoBeyeckyto MbIcib? Kak 0e3 BUIMMBIX MEXaHU3MOB, 0€3 Mep U BECOB C MOPA3UTENBHOM JETKOCTHIO
CTPOMTCS TEJO YEJOBEKa, I7Ie HEeT HUYEero JMIIHEro, C COOJIOZEHHUEM CTpOTux mpomnopuuii? Jla u 4yro
TaKoe MPOIIecC MBILIUIEHHS, Ha 4éM OH OCHOBaH? Bompoc o KMBOM Ipoliecce, O MBILIUIEHUH, O 3HAYEHUHU
3BYKOBOW peuH, 0 crocode BOCIpusATUs MH(OpMAIMK BHEIIHEN Cpeibl HEM3MEHHO COMPOBOXAAET OHO
[IOKOJICHUE 3a ApyruM. IlepBomy, dyeMy ydar OT pOXKIACHUSA, - 3BYKOBOM pe4yH, KOTOpas CTAaHOBUTCS
OCHOBOW (hOpMUpPOBaHMS BCSIKOW HMHIMBUAYAJBHOM MaMATH — MECTOM XpaHEHHs] WHIUBHUIYaTbHOMN
uH(pOpMaINHY, CBOEH TyXOBHOM CYIIHOCTH.

Tax moSBUIIOCH NOHATHE UHGOpMAayus U IPOTPaAMMHOE pa3BUTHE )XKU3HU. Beenennas npezcrana B
BUJIE KHUBOI'O OOBEKTa CO CBOMCTBAMH KBAaHTOBOI'O KOMIIbIOTEPA, HO BOIPOC O TEXHOJIOTUH TBOPEHHS
Bellel ocmasancs nepewténnvim. J1o co3nanus Teopuu WHGOPMAIMU B MOHATHE «UHDOpMAYUs» HUKTO
HE BKJIAJbIBaJ CTPOTMM HAy4HBIA CMBICH, OTPaHUYMBAACH TEM, UTO uH@opmayus — 3TO MPOCTOE
ocBeJIoMJIeHHE 0 4éM-1100. Bee TonkoBBIE CI0BapH, SHIMKIONEINH U CIIPAaBOYHHUKH, OOBSCHSS MOHATHE
«uHghopmayua», TPOCTO MEPEeUUCTSUIM  (PAKThl, HOBOCTH, CBEIEHHS, IOIYYEHHBIE dYepe3 IPOILece
oO1IeHHUS.

Co BpemeHeM 00bEM 0CO3HAHHON MH(pOPMAIIMK CTall HACTOJIBKO BEJIHK, YTO BO3HHKIIA MIpobiiema
— 4eM U3MepATh MHPOpMaLUIo, TJIe €€ XpaHUTh, KaK €0 YIpPaBJIATh, YTOObI B HYKHbIH MOMEHT MOXHO
ObUIO MTHOBEHHO MOJYYHUTh HY)KHbIE CBEJECHHS, 4TOObI HE HABPEAUTh, HE HANPABUTh HH(POPMAIUIO
co3ujaHus Ha paspyumieHue? B CKopoM BpeMeHH YelI0BEYeCTBO NPUAET K IMOHUMAHHUIO CBOETO
IIpeHa3HAYEHUsI HE TOJIbBKO Ha 3emule, HO M B mpenenax [amaktuku Mueunsiii ITyts. B cBO€ Bpems
npuJET CUTHAN OTNPaBUThCA B paiioH [amakTuku, rae TpeGyeTcs ydacThe dyeloBeka. A s 3TOTO
4eJI0BEYECTBO KaK LIeJI0€ JODKHO JOCTUYb COBEPIIEHCTBA, TOr0 TPeOyeT 3aKOH KOCMOCa — COXpaHEeHUe U
pa3BUTHE XKU3HU, OCHOBAHHOI'O Ha 3HEProMH(GOpPMALMOHHOM OO0IIeHUH. ['TaBHOE, 4TO JTOJHKHO OCBOMTH
COBPEMEHHOE YeJIOBEUECTBO — 3TO T€HHYIO MH)KEHEpPHUIO, YTOObI MPUBUTH HOBOTO yelloBeKa K Ouocdepe
HOBOM tuiaHerel. Ha uéMm ocHoBaHO 5sHeprouH(opMalMOHHOE OOIIEHHE B MHUpPE MPHUPOJIH,
CHOCOOCTBYIOIIEE TOYHOMY BOCIHPOM3BOJCTBY KakKJI0OTO HOBOTO IOKOJICHHMS B TOM K€ CaMOM BHUJE, HO
TOJIBKO B IIpeJiesiax KOHKpEeTHOro nepuoa? Yem uzmepsercss uHGopMarus B kocmoce?

Knon HlenHon mpuayman enuHunly usmepenus uHpopmauuu — BUT, koTopas He 3aBUCUT OT
cMmbIciia mnepenaBaeMoil uHpopmanuu. B Ourax wu3mepsiercs urto yrogHo. [lpupona ucnosib3yet
YHUBEPCAJBHBIA CIIOCOO -  21eKmpomMazHummubwill  KoiebamenbHblli  npoyecc, obecrnieunBaromu
CYIIECTBOBAaHME OIPOMHOrO pazHooOpa3ust (opM KHU3HH, CIOCOO, HE 3aBUCAIIMHA OT CMBICIOBOTO
(MHPOPMAIIIOHHOTO) COACPIKAHKS TOrO WM WHOTO BHJIA. DIIEKTPHUYCCKUHA KOJIeOaTeIbHBINH KOHTYp CTal
yHUBepcalibHOU (hopMoit 175 Bceit Beenennoii n aist ka0 (opMbl BellecTBa B KOCMOCE, OH T03BOJISIET
NpUHUMaTh, 00padaThIBaTh, HAKAIUIMBATh U M3iIydaTh HH(opMaruto. Tak kaxaas popMa U3 aTOMapHOTO
BemecTsa craHoButcas MEPOW MH(OpPMAIMOHHOTO CONEPKAHHS B DJIEKTPOMATHHTHBIX TIONAX H
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U3Iy4deHusX. Mepoil uamMepenus: HHpopMaIuu 1 Bcex paccTosiHuil B kocmoce cinyxar CBETOMBPBI —
CBETO-MAarHUTOOUOJIOTHYECKUE PUTMBI.

B Tanaktuke Muneunsiii Ilyre Bc€ mnpoHM3aHO 3HEProWH(OPMAIIMOHHBIMU  CBSI3SIMH,
o0ecreynBarOIIMMU TapMOHUYHOE pa3BuTue Tena camoi I'anakruku. B ConHeunoil cucreme yxe ObUIH
3B&3namu Hentyn, Ypan, Caryps, FOnutep. Celiuac ceetut CoJiHile, HA CMEHY €My FOTOBUTCS 3eMJlsl, U
JIIO/IM B cocTaBe Onocgepsl y4acTBYIOT B pa3BUTUH 3TOT0 Mporecca. CoyHeuHas cucTeMa pacTér 1o Mepe
CBOETO JIBUKEHUS K MECTY CBOCH MOCTOSHHOW NUCIIOKAIMH B CTpyKType Mueunoro Ilytu. Tpebyercs
rJ1yOOKO M3YyYUTh MPOLIECCHl PEATbHOM SBOJIOLUH 3BE3/ U 3BE3THBIX CUCTEM, YTOOBI JOCTUTHYTH TIOJIHOTO
HayuHoro nonumanus. Cyns no mudam (Iecuoxn, OBuamii), JTOIU MOSIBUIMCH HA TUIAHETE BO BpeMEHa
CatypHa Kak 3Be3Jbl, 3a0JaroBpeMEHHO IO TOIO BPEMEHHM, KOIJa UM HAJJIKUT HCIOJHUTH CBOIO
(GYHKUIMIO B SBOMIOLMKM 3eMJIM B COBPEMEHHbIH mepuos. MyapocTb COCTOMT B TOM, 4YTOOBI,
IIPUCIIYIIUBAACH K TOJIOCY IIPUPOJIbI, TOBOPUTH UCTUHY U IIOCTYIATh COTJIACHO C HEH, nucai I 'epakiur.

1.9 Ilepexon ot ¢pM3UKM COCTOSIHUH K (pr3HKe MpoueccoB

Bces knaccnueckas gusuka — ot anuses 1o DiHIITeHA U HATUX JHEH — 3TO (PU3UKA COCTOSHUI
U CTaTUCTHYECKHX 3aKOHOB. COBpEeMEHHOW Hayke HEBEJAOMO IOHATHUE mpoyecca, IOHATHE MEepexoa U3
OJIHOTO PABHOBECHOT'O TIOJIOKEHHSI CUCTEMBI B JPyroe, KOTOPOE XapaKTepu3yeTcs HeoOpaTUMOCTHIO,
HEBO3MOXXHOCTBIO CHCTEMBI CAMOIPOM3BOJIBHO BEPHYThCA B HCXOAHOE cocrostHue. OTCIofa MOSBUIOCH
bunocohckoe MOHITUN KOTPUIIAHUE OTPULIAHHSI.

Cucrema, XapakTepu3yIonascs B ONpeaeNEHHbIA MOMEHT BPEMEHH OTNPEICIEHHBIM COCTOSIHUEM,
B KJIACCMYECKOW (pU3MKe paccMaTpuBaeTCsl Kak pagHnosecHas. 1Ipu BCAKUX M3MEHEHUSX €€ MmapaMeTpoB
IpU B3aMMOJICHCTBUM CO CpPEIOW WM JAPYTMMHU CHCTEMaMM, CUCTeMa BO30YXIaeTcs, BBIXOJUT W3
paBHOBECHUs, © OHa HEOOpPAaTHUMO JBMXKETCS K HOBOMY PaBHOBECHOMY COCTOSIHHIO, CUMTAaeT Hayka. B
T000M TEPMOJAMHAMUYECKOM IPOLIECCEe OTCYTCTBYET TaKOW Ba)KHbIM (PU3MUYECKUN mapamMeTp Kak Bpems,
XOTsI, paccMaTpuBas TPOLECCHl B IMOCIENOBATENbHOCTH, Mbl W HE TOBOPHUM, 4YTO OHU THPOXOJAT
MT'HOBEHHO.

Taxoii B3IJISA COCTABISET CYIIHOCTb 8MOpPO20 3AKOHA MEPMOOUHAMUKU — OCHOBOIIOJIATAIOIIETO
3aKOHa B HayKe COBPEMEHHOTrO Mepuoja. IT0 (PEeHOMEHOJOTHUECKUil 3aKOH, OH SBISETCS Pe3yJIbTaToM
MHIYKTUBHOT'O 00OOIIEHUS SIBIEHUI B3aMMOAEUCTBUS B NMpHUpoOJE U B TexHUKe. [lapoBas mammHa Obuia
co3/laHa J0 TMOSABIEHHS TEPMOJMHAMUKH KaK TeOopuu Impolrecca. Bropoe Hawamo TepMOIMHAMHUKHI
NPUHUMAIOT YK€ Kak akcuomy. Ho B HEM HeT camoro mporecca, Kak ¥ 3a C4ET 4Yero OCYLIECTBIsAETCS
IpeBpalieHue, 4ToObl, BBIMJIS M3 OJHOIO PAaBHOBECHOTO COCTOSHMS, CTaTh HOBBIM PaBHOBECHBIM
COCTOSIHMEM. YUHTBIBAETCS TOJBKO UTOT — MPOU3BEACHHAs MOJIe3Hast paboTa.

JIBr>keHue CHCTeMBl M3 OJHOTO PAaBHOBECHOTO COCTOSHUS B JpYroe paBHOBECHE, KOTJa
npeabIaylee paBHOBECHE IO KaKOW-TMOO MNpHUYMHE HApyLIaeTcsi, MOXKHO OIHUCaTh IOCPEICTBOM
TepMoauHaMUKH. llepexosl M3 OJHOrO pPaBHOBECHOI'O COCTOSHHS B JAPYrOo€ PAaBHOBECHOE COCTOSIHUE
XapaKTEepU3yeTcsi HEOOPaTUMOCThIO, HEBO3MOKHOCTBIO CaMOTIPOU3BOJIbHO BEPHYTHCS JAHHON CHCTEMBI B
ucxonHoe cocrosinue. CucTeMoil ke, HaxoAseiics B paBHOBECUH, MOKET ObITh TOJIBKO W30JIMPOBAHHAs
OT BHEIIHUX CBs3eH cucTteMa. ITO crnawas cucmema, y He€ OTKIIOUEHBI BCE OPraHbl OLIYIIIEHNUS BHEIIHEH
Cpefibl, OHa HaXOJUTCS B 0€CCO3HATEIILHOM COCTOSIHUU.

B wurore TepMOAMHAMHUYECKUM IPOLECCOM MOXHO Ha3BaTb COBOKVYNHOCHbL OMOENbHbIX
PABHOBECHBIX COCMOANU, OTIIMYAIOLIUXCS MEXy cO00M, yepe3 KOTOpbIe JaHHasi cCUCTeMa MTPOXOAUT IpU
B3aMMO/ICHCTBUM C BHEUIHEH cpenoil u e€ oOuTtatensmu. B3anMoneicTBre ¢ BHEIIHEH cpeioi — ATO yke
AKTUBHOE COCTOSIHME CUCTEMBI, CBA3aHHOE C CO3HAHHUEM, C HAKOIUICHUEM 3HAHUM U POCTOM MCUXUYECKUX
cui. Ho 3T0 BCc€ okaspiBaeTcs 3a mIpeeiaMH TEepMOJAMHAMMKHM, OHA HE pacCMaTpUBaeT IMHAMUKY
npolecca B3aUMOJCHCTBUS CO CpeAOd MeXAy PaBHOBECHBIMU COCTOSHUSIMH. OJTO BCE pPaBHO, 4TO
paccMaTpuBaTh JKU3Hb YEJIOBEYECTBA 3eMIIM Yepe3 MPOMEKYTKH BPEMEHH JJIMHOM B 30/ IMaKaIbHBINA IO —
25 920 ner. beua uepena 6uocdep, yepena nuBminzanuid. Ho Mbl-To ceifuac ®HuBEM B MEpUOJI TEKYILETO
30[IMaKajibHOrO roja. BoT 53TOT mnpomecc Hayka TEepMOJMHAMUKA HE paccMaTpUBaeT, IOTOMY
BO3HUKHOBEHUE KU3HHU M KHU3Hb CaMOT'0 YeJIOBEKa MPEACTABIsIET OOMBIIYIO TPOOIeMy ISl HAYKH.

Tak cknanpiBaeTcss omMO04HOe @uiocogckoe npedcmagieHue, 4YTO COOBITHS C CHUCTEMOM
HOPOUCXOJAT CKAuKamu OT OJHOTO PABHOBECHOTO COCTOSHMS K ApyroMmy. OnHO crsiee cOCTOsSHUE
CMEHSIeTCSl OJHUM 3a JPYIMM CISIIUMHU cocTossHUAMU. CaM npoyecc mepexojia OT OJHOTO CIISIIEro
COCTOSIHUSA K JAPYroMy B (priocopuu U TepMOJHMHAMHUKE UCKIOYaeTcst U3 paccMoTpeHust. C 3Toi TOUKH
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3peHHs TEepMOJMHAMMKA H3y4aeT CIiIIne, Oecco3HaTeNlbHble, TEPMOHM3OJUPOBAHHBIE CHUCTEMBI, B
KOTOPBIX HapacTaeT Xaoc, U cucreMa ruOHeT. Tak BO3HUKIIO J0KHOE MUPOTIOHUMAaHHUE TEIUIOBOK CMEPTH
Bcenennon.

B T0 xe camoe Bpems TepMmoauHaMuKa Kak NPUKIAAHAs HAYKa M3y4aeT B3aMMOJECHCTBUE CUCTEM
JPYT ¢ IPYTOM H C OKPYXKAIOIEH CpeIoi TOIBKO C TO3UIIMH 0OMeHa Hepruei u padoToil. UToObI BEIATH
U3 TYIHMKA W30JMPOBAHHBIX CUCTEM, TEPMOJMHAMUKA Ha3Baja TAKUE CUCTEMbI OTKPBITBIMU CHCTEMAaMH,
HEU30JIMPOBAaHHBIMH, CUUTAsA, YTO 6Ce CUCMEMbl B IIPUPOJE SBIISIOTCA OTKPBITHIMU. B KMBOM mpouecce
TaKo€ MPEICTABICHUE BBIIIAJUT KaK MOCTOSIHHAs paboTa CUCTEMBI JHEM, B OOJIPCTBYIOLIEM COCTOSHHH,
11l He€ HET PpeKMMa CHA U OTAbIXA, HET OECCO3HATEIBHOI0 COCTOSHUS. DTHU JIBE KPAHOCTH B HAayKe Ha/l0
O0BEIUHUTH B IIEJIOCTHOE NPEACTaBJICHUE. KaKJas Bellb M SBJICHHE COCTOMT U3 JABYX CHCTEM —
U30JIMPOBAHHOW OT BHEWIHEW Cpeabl CTPYKTYphl NAaMATH M OTKPBITOM K B3aUMMOJEHCTBUIO
YyBCTBUTEIbHONW cHUCTEMBl. UyBCTBUTENIbHAs CHCTEMA SKPAaHUPYET CTPYKTYpY NaMATH OT HPSIMOIO
KOHTAaKTa C W3JIY4YCHUSMH, OHM BPEOHBI JUIA HaMsiTh. B 3TOM mpoOiema UIMTENBHBIX Pa3rOBOPOB C
MOMOIIIbIO MOOMIIBHBIX Te1e(POHOB, J0JITO HENb3s AeP)KaTh MOOMIBHUK OKOJIO TOJIOBHI.

Pa3neneHne cucreM Ha «U30JMPOBAHHBIE» U OTKPBITBIE» HE YUHUTHIBAET, YCIOBHO TIOBOpS,
IIPOLIECC PUTMA CMEHBI AHS U HOYU. B peaslbHOCTHM B KMBOM IIPOLECCE OTKPBITBIMU SIBISIIOTCS BCE
YYBCTBUTEJIbHBIE CUCTEMBI, @ MU30JUPOBAHHBIMU WJIM 3aMKHYTBIMH — BCE€ CHUCTEMBI CTPYKTYpP MaMSITH.
[TosToMy B OOBEKTHBHOH NPHPOJE CYLIECTBYIOT JIBOMCTBEHHBIE CHCTEMBI, Iapa W3 YyBCTBHTEIbHOMH
CHCTEMBI U CTPYKTYpHI namsTh. Jpyr 6e3 Apyra OHM XKUTb HE MOTYT.

«Bce, u monvko dcugvie cucmemvbl HUKO20a He ObIBAIOM 6 PABHOGECUU U UCNONbL3YIOM 34 CYEM
cgoeli c60000HOU 3Hepauu pabomy npomué pasHogecus, mpebyemo2o 3aKoHamu QUIUKU U XUMUU Npu
cywecmeyrowux énewHux ycnoeusax», nucan 2.C.baysp. CBd3aHO 3TO C TeM, YTO BCE JKUBBIE CHCTEMBI
SBJISIIOTCSL  KOJICOATENIbHBIMU CHUCTEMaMU. B paBHOBECHOM COCTOSHMM IPEKpaIlaioTcss KosebaHus,
CBS3aHHBIE C IIPEBPALICHUEM MArHUTHOW JHEPIrHU B HJIEKTPUUYECKYIO DHEPIUIO IO 3aKOHY MarHUTHOIO
3BYKa U OOpaTHO — 3JIEKTPUUIECKOIN SHEPTUU B MAaTHUTHYIO.

Pu3nyecKkOMy MHPY KBAHTOBOH MEXaHUKH, I/I€ IPOUCXOIAT HEMPEPHIBHBIE B3aUMOAECUCTBUS,
HEBEIOMO paBHOBECHE, B MPUPOJE NMPAKTHUECKH HET CBOOOJHBIX aTOMOB WMJIM MOJIEKYN, OHH HE MOTYT
YKJIIOHUTBCS OT B3aUMOJICUCTBUS U CTaTh «geupio 6 cebe» 1o BblpakeHnto Kanrta. Kaxasiii aTtom
HaXOJIUTCS B TUHAMUYHOM KoebamenbHoM pedcume puEMa-Tepeiaun 31eKTPOMarHUTHBIX U3Ty4eHUH.

DTOT crocod KBaHTOBON MeXaHHMKH (M3JIy4aTh M MPHHUMATh MH()OPMALHUIO) BBI3BAJI CMATEHHE B
yMax y4€HbIX Kiaccuueckod ¢u3uku Hadana XX Beka. OHM CUMTANHU, YTO OOBEKMUBHbLIU MUp N MHUP
(u3nyeckni, BOCIPUHUMAEMBIH OpraHaMM 4YYBCTBOBAHMS, OJIMH MU TOT K€, 4YTO OTH MHUPBI
TOXKJECCTBCHHBI, 1 HUYETO HET 3a MpeAesiaMy OLyIaeMoro Mupa. Tak QymaroT U CUMTAIOT MHOTHE U I10
ceil nenp. HaGmomas m000il mpeaMmer Ha pacCTOSHUM, HCCIEeNOBaTeNd MOYEMY-TO HCKIIOUWIA U3
paccMOTpeHHsI crlocod Tnepenadu obpasa npeomema A0 HAOIIOAATENs dYepe3 MPOMEXKYTOUHYIO Cperdy.
YenoBek ke BOCHPUHUMAET HE CaM MPEIMET, a €ro CBETOBOW 00pa3, KOTOPHIi B BUJIE 3JEKTPOMAr HUTHBIX
noJiell MpeojioeBaeT pacCTOSHUE OT MpeAMeTa 10 Halmojareias. DTOT 3Tal Hpolecca UCKIIOYEH U3
bunocopun cyovekmusnozo éocnpusmus. TeMm caMbIM HUCKIIOUEHA MpoOJIeMa KOHTHHYalIbHOM Cpelibl
KOCMOCa, pojib 3ByKa B (DOPMHUPOBAHUU DSJEKTPUUECKUX MOJEH, MOSBWINCH OMy)XKIAIOIIME MBICIH O
¢u3nUecKkoM BaKkyyMe, O He paClIaKOBAHHBIX CMbIC/IaX BaKyyMa, O TOPCHOHHBIX MOJIAX, U IPOYHE TEMHBIE
CYILIHOCTH.

CoObITHSI K€ MHUKPOMHpPA IIOKa3bIBalOT, YTO AaTOMbl M MOJEKYJbl B3aUMOICHUCTBYIOT C
HEBUJIUMBIMHM U3IYyYEHUSIMU — DSJIEKTPOMAarHUTHBIMU W3JIYYEHUSIMH, YINOPAIOYMBAIOIIMX CTPYKTYpY
aToMOB. EciM OHH ynops104MBarOT CTPYKTYpy aTOMOB, TO 3TH U3JIy4EHMS COAEpXKAT IIporpaMmy, €€ KTo-
TO XK€ TeHepupyeT. ITO 03HAYANO, YTO MHUP (U3UUECKUIl HE TOJHOCTBIO COOTBETCTBYET 0OBEKMUBHOMY
mupy. 1lo mpaBje roBopsi, OpraHbl YyBCTBOBaHMS TaK e pabOTaOT ¢ HEBUAUMBIMU 3JIEKTPOMArHUTHBIMU
U3JIy4CHHUSMU ITOCTOSIHHO.

[Tpobiema cOCTOMT B TOM, YTO, €CIM 3JEKTPOMArHUTHBIE H3JIy4eHHs HECyT MH(POpPMAIHIO O
FapMOHUYHOM TOCTPOCHHUHU Tell, TO JOJDKEH OBbITh TOT MPOTPaMMHBIM LIEHTpP, MPOTPAMMUCT, KOTOPBIH
TEHEPUPYET 3TH MOJA U U3ilydeHus. W Torna gomKeH CyllecTBOBaTh €€ U MUP HEBUIAMMBIX CYILECTB. A
Bce (popmbI BemiecTBa BUAUMOro Mupa (Ppu3ndeckoro) MODKHBI YMETh MPHHUMATH 3JICKTPOMATHUTHBIC
U3JTY4YEeHUS] HEBMIUMOIO MHpa M CO00pa3HO MM cTpouTh cBo& Teno. Ilomyuaercsd, yro oba mMupa —
¢u3nyeckuif M HEBUIUMBIA DJIEKTPOMArHUTHBIM — TECHO CBs3aHbl MeXay coOoi. OHM He MOryT
CyliecTBOBaTh Jpyr 0e3 napyra. MeTtagu3uka IMOCTOSHHO MPUCYTCTBYET B KaXKIOM HaydHOM
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HanpasneHuu. Jlyn Ilactep npousnéc, «uem Oonvuie s 3aHUMAIOCL HAYKOU, mem OObuie CMAHOBIIOCh
8epyrouuUM».

1.10. Ilo3HaHMe 00bEeKTHBHOTO MHPAa

CoBpeMeHHOE ecmecmeo3HaHue HE BBIPAOOTANO €€ NPAaBWIBHOM CTpaTerud IO3HAHUSA
00BEKTHBHOTO MHpa MyTEM MCCIEI0BaHUS MHpa (pU3nUecKoro, He OTpaboTaHa METOAOJIOTHS TIO3HAHUS,
HEeT JaXe TeOpHH OHOJOTMYECKOW KIIETKH, HET IMPEICTaBJICHUS O MPOUCXOXKACHUU OHMOJIOTHYECKOM
JKA3HU U e€ npenHasHadyeHuu. M 31o B TO BpeMms, KOrja BeCb MU JIIOACH OXBayeH NAyTHUHOW COTOBOM
CBSI3M, a B OWMOJIOTUM TOJHBIM XOJOM pa3BUBAETCS T€HHAs WHXKEHEPUS, CTPOSATCS CHUCTEMBbI
HCKYCCTBEHHOTO MHTEIUIEKTa, MOJEPHU3HpYeTcs IU(poBas 3KOHOMHKA. UTO CTOUT 3a (U3UUECKUM
MHUpPOM, KaK OpraHHM30BaH MHpP 33 MHUpPOM (U3NYECKUX SIBICHHH? ODTO HIEKTPOMArHUTHBIM MUp,
c(hOpMUPOBAHHBIN T'eHEepaIeil TeHETUUECKOro IeHTpa BceneHHol Ha OCHOBE CIUIONIHOW CBETOHOCHOM
(3¢upHOI) cpelpl, HEC)KUMAEMOI U yIIPYyro#, 4ToObI IepeiaBacMasi HH(GopMalus He MOTJIa UCKa3UThCS.

N noromy mbi roBopum. OH co31a1 MHOKECTBO U3JIydaTesiel IporpamMmsl KU3HU BO BeeneHHon
—3B&37161. OH OpraHu30Ball CBETOHOCHYIO Cpely KOCMOca IMOCPEICTBOM 3ByKa CBOMX MbIciei. OH co3nai
MHOKECTBO MPUEMHHUKOB 3JIEKTPOMATHUTHBIX M3JIy4€HUH — OT MPOCTEHIIIEr0o IEKTPOHA aTOMa BOJIOPOIa
1o Tena yenoBeka. Co3nas ceet, OH co3nal ria3, kKak npuéMHUK cBeta. Co3na 3ByK, OH MOCTPOMI yXO,
Kak nmpuéMHuK 3ByKa. Co3zmaB Mbiciab, OH chopMupoBanz MO3r, Kak NpUEMHUK MbIcIH. OH co3man
JIOJITOBPEMEHHYIO MaMsATh (KpHCTaJUIbl SnHQu3a), 4TOObl COXpaHITh OONBIIOH 00BEM WHpOpMAIHU.
Co3maB mnepenatunk, OH 3HaJ, Kak IOCTPOUTh, M MOCTPOMJI MPUEMHHUK, UYTOOBI BOCIIPOU3BECTH
nepefaBaeMoe HMH(OPMAIMOHHOE coJiepXaHue. Tak YCTpOEH J>KHMBOHM Ipolecc BOCIPOU3BOJICTBA
TeHETHUYECKOH MaMsATH B KOCMOCE.

Beinatomuiicss MaTeMaTuK JeBATHAAIATOTO Beka, wieH [lapmxckoit Akagemun Hayk [Tbep Cumon
Jlannac Hamucaln B MPUJIOKEHUH K padore «OmnbIT Gpuiocoduu TeOpUn BEPOSTHOCTEN»: «¥Vm, komopomy
ObLIU Ob1 U38ECMHBL 0TI KAKO20-TUO0 MOMeHma 6ce cuvl, ooyutesnaiowue IIpupody, u ommocumenvbHoe
nojodcenue 6cex eé coCmasHulX yacmeu, eciu Obl 6000A80K OH OKA3AACA OOCMAMOYHO OOULUPHBIM,
umodvl NOOYUHUMb SMU OAHHbIE AHANU3Y, OOHANL Obl 8 0OHOU (opmyne O08UNCEHUS GeIUYAUUUX Mel
Bcenennoii napashe ¢ 08udCeHUAMU 1e2Yatiuiux amomos, mo He 0Cmaiocy Obl Hu4e2o, 4mo Ovlio Obl 04
He20 Hed0CmosepHo, u Oyoywee, makdice KaK u npouweoutee npedcmano 6wl neped e2o 630pom». BbBOA
Jlamnaca o 3amporpaMMUpPOBAaHHOCTH BCEX OYIYIIMX COCTOSHUI BceneHHON MCKITIoYaeT BOSHUKHOBEHUE
KAKHX ObI TO HH OBLIO CIy4aiHBIX SBJICHAH, KOTOPBIE HE MPELYCMOTPEHBI YMOM»”,

U takoit Y™ peanbHo cymiectByeT B Buie LleHtpa (renoma) Beenennoit. W motomy B KocMoce
CYIIECTBYET YHUBEPCAIbHBIM 3aKOH, OXBATHIBAIOIIMN BCE TeJA U MX JBWKEHHS — 3TO 3aKOH COXPaHEHUs U
pa3BuTHs )Ku3HU. OH 3BYUHUT TaK: 8CAKOE nociedyioujee Oelcmsue npoucxooum no namsamu npeobloyujux
Oeticmeuii, npu 3MoM opmupyemcs HO8as CMPYKMypa NAMAMU, KyOd nepedas 6XoO0um COCMAHOl
yacmoelo U He BUOOUIMEHAemCcsl, 011a200aps Henpepbi6HOMY B0CHPOU3BOOCMEY CAMOlU cebsi 8 MOYHOU
KONUU 8 YCA0BUAX PUMMUYHOU CMEHbl NOJAPHOCIU GHEUWHE20 MASHUMHO20 NOJIS, YMo U obecnedusaem
2apMOHUIO MUpA.

1.11. YacroTa — yHuBepcaJbHAs eANHUIA U3MEPEeHUsI

[TockombKy Bc€ B MUpe KocMoca UMeeT Gopy arekmpomazHummubslx Konebanui, To Cucrema mep,
BpeMEHHM M BeCOB B NMPHPOJe KM3HM euHa JUIsl Bcero kocmoca. Kaxaplii aToM UMeeT COOCTBEHHYIO
4acTOTy KOJieOaHH, 3TO 3HAYMUT, YTO B aTOME MPOUCXOJAAT aBTOKoseOaTenbHble npouecchl. Ilockombky
CIIEKTP M3JIyYCHUS W TOTJIOIICHHS SJIEKTPOMArHUTHBIX wu3nydeHuid (ODMU) aroma mopnepkuBaeTcs
IIOCTOSIHHBIM M HEM3MEHHBIM BO BPEMEHH M HE 3aBUCUT OT COEAMHEHUMN, B KOTOPHIX OH IIPUCYTCTBYET, TO
BHYTPU aToMa JIOJDKHA OBITh HEKas CTPYKTypa MaMATH, KOTOpas YINpaBisgeT HM3JIy4eHUSIMH aToMa U
npuéMOM u3ilydeHUH u3BHE. Ilo3TOMY Kaxaplii aTOM 3BYYHT CBOEH MeEJIOAUECH >KHU3HU. Besd
JKU3HEJEATEILHOCTh Ha BCEX YPOBHAX MEpapXUU MaTEpUU — IEPUOIUYHA.

[TamsaTe wnm sApo aToMa MOJJIEPKUBAET HE3aTYXaoLIUil Iporecc aBTOKojJeOaHWH aToma,
UCTOJIb3Ysl 3JEKTPOHHYIO 00070uKy ais pabotrel ¢ OMMU mox ympasienuem npotoHa. I[lostomy B
COBpEMEHHBIX HH)XeHepHBIX pazpaboTkax HACTOTA kosnebGaHus aToma B3sTa B Ka4eCTBE ITAJIOHA MEPBI
8PEMEHU, PA3ZMEPHOCIU NPOCMPAHCMEA U Maccul seujecmsa (CEKYHIIbI, CAHTUMETPA, KUIIOrPaMma).

* Cenos E. Ozna dopmyna u Bech mup. M.: 3uanue. 1982. -176¢.
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B 1967 rony 13 I'enepanbnas Kondepenuus mo MepaMm ¥ BecaM NpHUHsIIA 3TAIOHOM BPEMEHHU
CeKyHIly, B TEUYEHHE KOTOpOoil aToM me3usi-133 COBe?maeT 9192 631770 mepuomOB U3ITYUCHHS
(xonmeGanmii). [Ipi 3ToM momydaercs morpemHocts 107, wmm oGparHas eif BeNMYMHA — TOYHOCTH
msmepenns 10, Ha 11 enepansroit Kongepenmuu B 1960 roxy mo MepaM u BecaM GbUT IPHHST STATOH
IuHBL 1MeTpa. DTHUM 3TaJIOHOM cTaja cymMmapHas aiauHa BosiH — 1 650 763, 73 nyuH Boan Kpunrona-86.
TOYHOCTD usMepenuii Onunbl oBbICHIach 10 5-10°.

B mpuponme Bce BHABI M3MEpPEHUI OCYIIECTBISIOTCS aBTOMATHYECKHM HAa OCHOBE MAarHUTHOTO
MIPOUCXOXKICHUS 3BYKA, YTO CIIY)KM OCHOBOM MarHMTHOTO pPe30HaHca - cMbicia nHpopmanuu. CIuionHol
U HenpepblBHbIH crnekTp CoONHIA CIY)KUT OCHOBOM IEJIOTO psiAa CIUIOIIHBIX  HOCMOSHHBIX
nocienoBarenbHoCcTe. MMmu  sBIsIIOTCA MOCTOSIHHASL  MOCJIEIOBATEILHOCTh aTOMOB  BOJOPO/IA,;
nocned08amenbHOCMb  (PAa308blx NpPespawjeHuli 8ewecmsed; 21aéHas NOCIe008aMENbHOCMb (PA308blX
npespawjeHuli 36€30; NOCMOSAHHASA NOCAE008AMENbHOCMb NPeBpAueHUll KIemoK Kpo8u, NOCMOAHHASA
nocne008amenbHOCMy  I80NIOYUU  AMOMO8; NOCMOAHHASL NOCIE008AMENbHOCMb U30MON08 AMOMO8 8
00HOM UX cemeticmee; NOCMOAHHASL NOCIe008AMENbHOCb DNIEMEHMO8 PAOUOAKMUBHO20 PACNAod.

CymiectByet NOCNe008AMEeNbHOCHb ~ MHO2UX — NOKOJNeHUti  Joodell 8  0OHOU  pace,
nocne008amenbHOCMb CIMPYKMYp 2eHemu4eckol namamu, MONeKYl, KI1emoK, OUON0SULeCKUX <NUUJeBbIX»
psao0os. BHemHuM (PakTOPOM CHHXPOHHU3AIUU MEPUOJUIHOCTH KU3HU HA BCEM MPOTSHKEHHU JBOJIOIUU
3emin 1 e€ 6uocdep SABISIECTCS NEPUOOUUHOCTNL U UHIMEHCUBHOCTL OCEEUjeHUsl, CNeKMPATIbHbILL COCMA8
COJIHEYHO20 C6emd, XUMUUEeCKUL COCMA8 COIHEYHO20 6empa, CMeHA NOIAPHOCIU MACHUMHO20 NOJs HA
mpacce opbumanvhozo osudicenuss 3emau 6 Conneunoti cucmeme, u ConneyHou cucmemvl 8 cocmase
Mneunoco Ilymu.

B kamxnoi moCTOSIHHOH MOCIeN0BaTeNbHOCTH OTMEYAeTCs 0o0Ias u MOTOMY €CTECTBEHHAs WIIH
YHUBEpCaJbHasi 3aKOHOMEPHOCTb, — YeM CJIOXKHEe CTPYKTypHOe oOpazoBaHHe, TeM OoJibllle B HEM
AIIEMEHTOB MAMATH, KOTOPHIE 3aHATH BHYTPEHHUMH WH(POPMAIIMOHHBIMHU TPOIECCAMH, ¥ MEHbIIE TeX,
KTO 3aHSAT MPOU3BOJCTBOM IIOJIE3HOTO TOoBapa. Tak, HampuMmep, B COBPEMEHHOM €CTECTBO3HAHHH
OTMEUaETCs, YTO YeM CIIO’)KHEe OMOJOTHYECKUU OpraHu3M, TeM OOJbIle B HEM CTPYKTYpPHBIX (OopM
MaMsITH, KOTOPbIE HE 3aHATHl CHHTE30M O€Ilka, TeM MeHbIIIe B COCTaBe €ro reHOMa 2eH08, OTBETCTBEHHBIX
MMEHHO 3a cuHTe3 OenkoB. B renome 6akrepuit 90% reHoma — 3TO TeHbl, TPOAYIUPYIOMIHE OETKOBBIC
Mosiekynbl, ux 68% - B mpoxokax;, 23-24% B Hemartonmax; u Toibko 1,5-2% ot Bcero cocraBa
TeHETHYECKOH MOCIeI0BATEIbHOCTH COCTABIISIOT T€HBI OEJIKOB Y MIEKOTTUTAIOIINX M YEIOBEKa.

Hanuuue moCTOSIHHBIX MOCIIE0BATEILHOCTEH TOBOPUT O TOM, YTO BCE BHJIBI KUBBIX CYIIECTB HE
MPOUCXOJISAT OJMH U3 JPYroTO COTIACHO Teopuu JlapBUHA, a MOPOXKIAIOTCS KKl CO CBOCH (yHKIIHEH
COTJIaCHO TpeOOBaHMSIM I'eHOMA BBIIIECTOSIICH HHCTAHIIMN B KOHKPETHBIX YCIOBHSIX CPEJIbI MPOKUBAHHUS.
Tak 4enmoBeK MOPOXKIAETCS, a HE MPOUCXOTUT OT OOE3bSHBI WM OT JenbpuHa, U (QYHKIUS YeTOBEKa
npenomnpeenieHa CMEHOH MapaMeTpOoB BHEITHEH Cpelibl, CBSI3aHHOW C POCTOM TeJia TIaHETHI.

Qoun 3akon pazeumus u coxpanenusi ocusHu 6 Kocmoce ocHosan Ha  00OHOM
(3NEKMPOMACHUMHOM) CROCOOE 83aUMOOCUCMEUs. U HA OCHO8e 00H020, 0Oujeco (OunoaIbHOZ0) niana
CMPOEHUsL HCUBIX Mamepuanvbrbvlx oopm. Hezasucumo om eHewne2o 8uda 8 ocHoge écex popm mamepuu
OpP2aHUYeCKO20 U HeOpeaHu4ecKkoeo Mupog Jiexcum npuHyun o08yx Hauan, osolicmeéeHHocmb unu
OUNoOILHOCMY, 0DecneuUsarUuds 603HUKHOBEHUE PUMMA KO1e0amenbHO20 NPOYecca, 8bIHYHCOEHHO20 UL
a8moKoieb6amenbHo20 npoyecca, UMeHyemMo20 JHCUBbIM npoyeccom. Pumm konebanuii onpedensem vloop
CMAaHOApmMHOUl eOUHUUbL UBMEPeHUs O]l 8cexX (opm mamepuu’. HAcCHOmbl KONEOAHUN KAK eOUHUYb
8pemen, eOUHUYbl ONIUHBL U MACCHI 8elecmad, YaCTOThI MBIIIIICHHS.

1.12. Pemienue pustocodckoii npodeMsbl 1MAJTEKTHKH B 00bEeKTUBHOM MHUpe

OO0beKTHBHBIM Ha3blBaeTCs BCE TO, YTO HE 3aBUCUT OT CyObEKTa, MpeObIBAIOIIEr0 B
00BEKTUBHOM MHMpE.

JlnajleKTHKa — W3HA4YaJbHO B ['peluu oO3Hayajla HCKYCCTBO BECTH CIOp JBYX OpaTOpOB-
CyOBEKTOB 00 OJJHOM M TOM K€ 00bEKTUBHOM sIBJIeHHH. [103e 3TO CJIOBO CTaM MCHOJIb30BATh IS BCEX
COOBITUI B MHpe, BHECS NyTaHHUIy B NMOHUMAHUM MHUpPA KHU3HHU. TpPONCTBEHHOCTH JIEKHUT B OCHOBE
9BOJIIOLIMY BCEJIIEHHON: MarHUTHOE MOJIe TOPOKIAeT MarHUTHBINA 3BYK, KOTOPBIA HOPMAJIU3YeT MPOLECChHI
KHU3HU B JIEKTPUUECKOM MoJie 3upa.

Juanektuka no Ilnatony — smo yuusepcanvmas memooonocus obpemenus 3HAHUSA Uoel O
Bcenennoii, sxmouaroweii 6 cebsa owywenus nocpedcmeom opeanos uyecme. OH mucan. «Ilockonbky
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JI€Hb W HOYb, KPYrOBOPOTHl MECALEB M TOJOB, PAaBHOACHCTBUS M COJIHIECTOSIHHS 3pUMBI, TO Tjas3a
OTKPBUIM HaM 4Hcna [100u nowamu pummul konebamenvnvix npoyeccos, I1.LH.B.], namm monstus o
BPEMEHU M TOOYAWIM HCclenoBaTh npupony Bcenennoif. I3 3TOro BO3ZHHKIIO TO, YTO HA3bIBAETCS
¢punocodueii u yume yero He ObUIO W HE OyAET B KauyecTBE IMOJApKa CMEPTHOMY POIy OT OOroB».
«...IlpyunHa 1apoBaHHOTO 3pPEHUS B TOM, YTOOBI MBI, HAOMIOJasi KPYTOBpaIlleHUs] yMa B HeOe, 3BJICKIH
MOJIB3Y ISl KPYTOBPAILEHHUS HALIIETO MBIIUIEHHS], KOTOPOE CPOJIHU TeM HEOECHBIM, XOTS B OTJIMYHE OT UX
HEBO3MYTHMOCTH OHO TIOABEPXKEHO BO3MYILEHHIO. W moTromy, ypa3yMeB M YCBOMB HPUPOAHYIO
NPaBUIBHOCTh PACCYXKACHUH, MBI JOJDKHBI, MOApa)kas Oe3ylmpeuHbIM KPYTOBpAICHUSIM MBICIH 0Oora,
VIOPSI0UATH HEMOCTOSHHOE KPYTOBpAIlieH e BHYTPH Hac» > (cTp. 450).

«U3 couemanus yma u nHeobxooumocmu TPOU3OLUIO CMEIIAHHOE POXKICHHUE HAIIEro KOCMOCA.
...I'apmonu1o, IIyTU KOTOPOM CPOJHM KpPYyrOBpalleHUIO naymu, My3sl JnapoBaiu KaKIOMY
paccyIuTeTbHOMY CBOEMY HOYHUTATENIO CO3HAHME ..., KAK CPEACTBO MPOTUB Pasiiaja B KPYroBPALICHUU
JyIIX, JOJDKEHCTBYIOIIEE IPUBECTH €€ K CTPOIO M COTIIACOBAHHOCTH € CaMOil co00ii». «PaBHBIM 00pa3oM,
na0bl MOOOPOTh HEYMEPEHHOCTh W HENOCTATOK W3SIIECTBA, KOTOPBIE IMPOCTYHNAlOT B IOBEJICHUU
OOJIBIIMHCTBA M3 HAC, MBI U3 TEX XK€ PYK U C TOU e LEJIbI0 MOTYUHIIH PUTM.

[Tnaton 4€Tko 0003HAYMI 21a6eHCME0 pumma B YCTPAHEHHHM OIIMOOK YENIOBEKAa Ha MYTH
JOCTH)KEHUS COBEpIICHCTBA. Bece mpoTuBopeuns, otMeuyaeMble Gpuiiocodamu Kak IpU3HAK OUATEKMUKU
YKMBOTO MPOLIECCa, €CTh HU YTO JIPYTro€, KaK 3JEMEHThl 3JIEKTPOMArHUTHOIO KOJieOaTebHOro Mpolecca.
[TosToMy IS TPaBWIBHOTO TOHMUMAHUS OOBEKTHBHOM JEHCTBUTEIBHOCTH CJEAyeT HCIIOIb30BaTh
NOHATUS pPUTMA  DJIEKTPOMArHUTHOTO KOJIeOAaTeNbHOrO TMpolecca, a He aOCTpakTHOe MOHSTHE
«ouanexmuxa». B npupose >KUBBIX MPOLECCOB HET OUANEKMUKU 6 €€ (puiocopCcKoM NOHUMAHUU KAK
OOpBOBI JABYX MPOTHBOIOJIOKHOCTEH, €CTh TOJIKO PUTM MpPEBpPAIICHUs JBYX JHEPruil (MarHUTHOH M
ANIEKTPUUYECKOM),  CONPOBOXKIAEMBIX 3BYKOM. 3BYK CTall MHCTPYMEHTOM IIPEBpAILEHUH C IEIbIO
JIOCTH)KEHUS COBEPIICHCTBA JyXa.

JlnanekTuka mo3HaHMs, omnpenensemas OorocimoBoMm I[laBmom — DrnopeHCKHM, - 3TO HEKUH
CyObEKTUBUCTCKUI BOJIEBOW MNpHEM, KOI/a pa3yM 4YelloBeKa 3afaéT JeHCTBUTENBHOCTH BOIPOC U
HE3aME/UTMTEIBHO MOJIy4aeT OTBET, IUIOJAOM TaKOTro AMAiora SBISETCS 1060 KaK UM WU Ha3BaHHUE.
dnopeHckHii elé He 3HaJ 3JEeKTPOMArHUTHBIX KOJeOaHUH U MAarHUTHOTO NMPOUCXOKICHUS 3BYKA.

B coBpeMeHHOM MOHMMaHMHM AMAJTEKTHKA CTaja YyKe Haykod o Haubosee OOLIMX 3aKOHAX
OpUPOABI, 3aKOHaX OOIIECTBEHHOTO pa3BUTHS W MBIIUICHUS, BHYTPEHHUH MCTOYHHK KOTOPBIX
yCMaTpUBAETCsl COBPEMEHHHMKAMU B €IMHCTBE M OOpbOe MPOTUBOMOJIOKHOCTEH. [uanekmuxa ctana
TEOpHUEH U METO/I0OM MO3HAHMSI 3aKOHOB IIPUPO/Ib B MPe0OPa30BaHNU /I CTBUTEJIBLHOCTH U COLIMYMA.

31ech TUIMYHOE 3a0JIy)KICHUE: YEJIOBEK He criocoOeH npeoOpa3oBbIBaTh ACHCTBUTEIBHOCTh. OH
IpUCIOCAOINBACTCS JKUTh B MMOCTOSIHHO M3MEHSIOIINXCS YCIOBUAX. Bee mapameTpsl BHEIIHEH cpenbl Ha
3emiie co3/laHbl CaMOW IUIAHETOM W PUTMHUYHO M3MEHsOTCS moj BosneiicTBueM CosHua. YenoBeky He
JAHO W3MEHUTh XOTs Obl OJMH MapaMeTp cpelapl OOMTaHUsA. A TO, YTO OH J€NaeT, BBIIIAAUT OYEHb
MEJIKUM B CPAaBHEHHH C BO3MOXKHOCTSIMU IPUPOIBI IIJIAHETHI.

JlnajieKTHKa 03HAYaeT 8 HAYYHOM NOHUMAHUU PA3BUTHE YEro-1mbo BO BCEM Pa3HOOOpa3Hu €ro
¢dopM u BO Bcelt ero npoTuBOpedUBOCTH. CI0BO «IMPOTHBOPEYHBOCTbY 3aI1yTal0 CaMO MOHIATHE )KUBOTO
npouecca. s ucnpasieHus ouOoK (To, 4T0 OOBIYHO W HA3bIBAIOT NMPOTHBOPEUUSMH) BETE€TaTUBHOTO
pa3BUTHS MOCIIE MOJIOBOTO OIUIOIOTBOPEHUS MPHUPOJIAa BBEJIa CMEHY ITOKOJIEHUI B II€JIEBOM IpoIiecce Mo
IyTH JOCTHKEHUs coBepIleHCcTBA. OMMOKY, OTKJIOHEHHS OT HOPMBI, @ HE IPOTUBOPEUHs], HPOUCXOMIAT B
NepUO/1 BET€TaTUBHOTO Pa3BUTHL.

Tax 0ObIYHBIN CyOBEeKTHBHBII CIIOp JBYX OpaTopoB (duanekmuka) 00 OTHOM U TOM XK€ SIBICHUU
(mpeamere) 0e30 BCSKUX Ha TO OCHOBAaHWH CTall HayKOH 00 OOLIMX 3aKOHAaX MPUPOJBI, KOTOPHIE
COBPEMEHHOM Hayke Heus3BecTHbl. K TOMy e B Ipupoje pa3BUTHs BCeX Belled HET MPOTUBOPEUMH,
MOCKOJIbKY €CThb Ii1aBHOe B pa3Butuu — L{EJIb pa3Butus, ocymectsisemas 1o nporpamme, Harpumep, 1o
IeHETUYECKO MporpaMMe pa3BMBAIOTCS Bce OMOCYIECTBAa U UX cUcTeMbl. JIto0as mporpamma, eciv oHa
JIEWCTBUTEINIBHO SIBJIIETCS] IPOTPAMMOM, HUKOTIa HE COAEPKUT MPOTUBOPEUUi MO TUILY: Oeramb max uiu
unaue. «Jlenail, kak $I», rOBOPUT HpUpOAa TBOPEHHUS JEMHYpPIOM IOCPEICTBOM MAarHUTHOTO 3BYKa,
poX1aeMoro MelluieHueM. Ecnu 3anmaHupoBaHo co37aTh YelloBeKa, TO CO3JaéTcsi HMEHHO YeJIOBEK, a He
KyCT HIMITOBHHKA.

® [Mnaron. Tumeii. Cobp. cou. B 4-x 1. T.3. O6m. pexn. Jocesa A.D. M.: «Mbicis». 1994, -654c.
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JIBa Hauana peanbHO CyIIECTBYIOT B )KMBOM IIPOLECCE, OHU IIPOTUBOIIOJIOKHBI 10 CBOMCTBAM, HO
HE SIBJIAIOTCS NPOMUBOPEUUBbIMU, UMESI Pa3Hble PYHKINH, 00beANHEHHBIE 3BYKOM — MAaCTEPOM TBOPEHHUSI.
Lenp sxu3HM BeeneHHON — BOCIIPOM3BECTH CBOW I'€HOM B TOYHOW Komuu. M 31ech HET HUKakoi O0phObI
nByx Hauan. I'ne 3mech npotuBopeunsi? Paze nemuypr pemiaeT, IpoU3BOIUTH BOCIPOU3BOJICTBO TeHOMA
WJIY HE IIPOU3BOJUTH, €CIU JaHa KOMaHa — BOCIIPOU3BOAUTD.

B nmanextuke nByX opaTropoB o0a opaTopa OAHOTO IOJa, MYKYMHBI OJHOTO CBOWCTBa. B
9BOJIIOLIMM KM3HU IaBeHCTBYeT JKeHckoe mopoxpaaromee Hauano, a Myxkckoe nosnarouiee Hawano
poxnaerca Ha onpenenéHHoe BpeMs. M stu nBa Hauvana He SABIAIOTCS NOHATUEM NpOMueopequs
JMAJIEKTUKH, TOCKOJIbKY UX (YHKLUH pa3HBbIE.

«B cnope poxpaercs MctuHa», rOBOPUT HapoaHas MYAPOCTb. JpyruMu cloBaMH, CIOpP WM
JMAJor, MpeJHa3HaueHbl YCTAaHOBUTh UCTHHY. A 4TO 3TO Takoe? /I[Boe opaTOpOB OJHON M TOW K€ TeMbI
00CyXIatoT crnoco0 OO0bEIMHEHUS HMX CYXICHHH B €JUHOE CYXKICHHE — MCTUHY JAaHHOTO CIopa.
[TonoxeHue, MPOTHBOIOJIOKEHUE U UX OOBbCIMHEHHE (Mme3uc — anmumesuc — CuHme3) COCTABISIOT B
cucremMe lerenst CymHoOCTb, AyIly TUATEKTHYECKOro Meroaa. Tpebyercss peanbHO MOHATH CYTh 3TOTO
¢unocopckoro mMerona. B Ouonormueckoil mpupone siBIeHHE OOBEAMHEHUS JABYX POJCTBEHHBIX IO
IPOMCXOXKACHUIO 0CO0EH OCYIIECTBISIETCS IOCPEACTBOM TPEThEro YYacTHHKa — (epMeHTa WIu
Karanau3aTopa, a B OOIIECTBE JIOACH — MOCPEACTBOM YUUTENs, €ro TOJOCOBBIX COOOIICHHN. A 3BYK
(roJoc, cI0BO) MMEET MAarHUTHOE WJIM MBICIUTEIBHOE MPOUCXOXKICHHE. 3HAYHUT, 3BYK MMOCPEIHHUKA TPH
00BEIMHEHNH JBYX B €IMHYIO CHUCTEMY CIY)KUT HNPUYMHOH, moOyxnaromieil oobeaunenue. Criopsinue
ObIcTpee MPUXOJAT K COTJIACHIO, €CITU €CTh TPETHH — MOCPEIHUK, (a3oBpallaTelb, COracyromui hassl
MBIIIICHUS BYX OpaTOpOB (CIOPIIMKOB), YTOOBI MPHUATH K €IUHOMY MHEHHUIO. IIpu 3TOM HHM OJHO W3
JIByX MHEHUI HE UCKIJII0YaeTcsl, He OyeT IIeT0CTHOCTH.

[TpakTyecku Bce OMOJIOTHYECKHE PEAKIIUU MPOUCXOAAT B MPUCYTCTBUH (pepMeHTa, KOTOPBIA He
3aTpayrBaeT HUKAKOM CBOEHW PHEPruM JIsi BCTYIUICHHUS JIByX PEareHTOB B 0O0beauHeHUe. TOoNbKo OAHO
€ro MpHUCYTCTBUE coBepiIaeT 4yao oorenuneHus B cucremy. Jlo 10 000 oObenuHeHnit B CEKYHY MOXKET
IPOUCXOJUTh NMPU CHHTE3€ aMMHaka B NPUCYTCTBHM KaTaiu3atopa. be3 karamuzaTopa oObequHEHUE
IIPOUCXOAUT OYEHb MEMJIEHHO. Takoe ABJIEHHE MOXKHO IOHATH TOJIBKO TOrAA, KOTa YYTEM caM MPUHIUII
IIPOUCXOXKACHNS U POJM 3BYKa B )KM3HU aTOMapHBIX, MOJEKYJISIPHBIX, KJIETOUYHBIX U Ip. cucreM. Hano
YUUTBIBATh MPHUHLIMI BO30OYKJEHHUS Hayaja >KM3HM M XoJa e€ mpolecca 3JEKTPUYECKUX KoyieOaHUH,
MOCKOJIBKY BCE€ KOCMMYECKHE Tella OT aroMa J0 3BE3 M HMX CHUCTEM SBISIOTCS KojeOaTeabHbIMHU
CHUCTEMaMH.

YeM 0TIIMYAIOTCS CYXKACHUS JIBYX OpPaTOPOB MO OJHOM U Toi ke TeMe? CBoeil TOuKoi 3peHus Ha
OIHO U TO K€ sBJICHHE. UYeM OTIMYaroTCAd POJCTBEHHBIE MO IPOUCXOKJICHUIO OMOJOTHYECKUE U
MHUHEpaJIbHbIE CYIIHOCTH, CTpeMsluecs K 0ObeJUHEHUI0 B cooOlmiecTBO? Yactora KoJeOaHUM y HUX
00UHAKO08as1, TOCKOJBKY OHU POJCTBEHHBI IO MPOUCXOXKJICHHIO0. OTINYAIOTCS OHU TOJIBKO (ha3ou Hauana
BO3HUKHOBEHHUSI KOJIEOATENBHOTO IMpoLecca WX MHAMBHIYalnbHOHM >ku3HU. HauanpHas ¢aza xonebanuit
OIIPENENACTCA TOJIBKO PACCTOSIHUEM MEXKAY IBYMs IOJIOBUHAMHU HAKOIIUTENS JJIEKTPUYECKOUW DHEPIHUU.
[TpruMepoM MOTYT CITYKUTh LIEHTPHOJIHU OMOJIOTUYECKOM KIIETKH.

B TeXHMYECKOM HCIIOIHEHUU — OTO KOHJEHCATOP € IBYMS €ro IUIACTMHAMM, 3apsKEHHBIMU
IIPOTUBOIOJOKHBIMM  3apsiiaMd. MOXHO H3MEHSTh DPACCTOSIHUE MEXAY IUIACTUHAMU KaK MEXAy
AJIEKTpUYECKUMU IieHTpamH. [lockoiibKy 3BYK CTpouT (hopMy Tena, a OH HPOMCXOAMT U3 BHOpauuit
MAarHuTHOrO 1oJs, Beipaxxaemoe kak MHEHUE nipu mpluienny, To Haa0 U3MEHUT UIIM YyTh NOAIPABUTh
3TO MHEHHE, TOUKY 3peHus, ¢a3y Hayajga MbluuieHUs. 1 Torga pasHble MHEHUSI CTaHYT OJMHAKOBBIMHU,
OpOU30UIET 00BeANHEHUE B LIEJIOCTHOCTh, U 00€ CTOPOHBI OCTaHYTCS WHIAMBHUIYalbHBIMH B €IMHOMN
CUCTEME, a HE KaXIbli NpU CBOEM MHEHMM. JTO TO, 4To I'erenb Ha3blBaJl TIOHATUEM CHSTH»
OPOTUBOPEYUS], HE YHHUTOXKAasi HU OJHY M3 JIBYX CTOPOH, COXpaHsAs MX KaK HOBOE €JIMHCTBO Ha Ooiee
BBICOKOM IUIaHE.

Ecnu pasHocts (a3 koneGanmii (MHEHMI TpU MBINUICHHM) BHYTPEHHUX IIPOLIECCOB JIBYX
3JIEMEHTOB HeOOJIbINast, TO MpUCYTCTBUE (epMenTa (YuuTens, 3HaToKa Jiesia) BOJIM3U ABYX POJACTBEHHBIX
HJIEMEHTOB, JKENAIOUMX OOBEIUHUTBCA B E€AMHOE 1IeJ0€, CMEIIaeT HMX OJIIEKTPUYECKHE LEHTPBI
KoJIe0aHUH, CMeIlaeT Hayalo BO3JEHCTBMS MarHMTHOrO 3ByKa. TeM cambIM u3MeHsercs ¢asa
NEKTPUUYECKUX KojleOaHWH, OHAa CTAaHOBUTCS OJMHAKOBOW, W CIOp 3aKaHYMBAaeTcs OOBbEIMHEHHEM B
coobmiectBo. Ecnu a3pl konebanuil cuibHO OTIMYAIOTCS, TO HUKAKOH (pepMEHT/yuuTeab HE MOMOXKET,
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oOBbeMHeHne He Mpon30UaET. B nmpupoae HeT TonepanTHOCTH. B obmiecTBe mrozeit panee ObUT HHCTUTYT
CBaX, CIIOCOOCTBYIOIIKX BBIOOPY Maphl — )KEHUXA U HEBECTHI, YTOOBI TPOJAOIKUTH POJ] YETIOBEUYECKUH.

Bce monu ogmHakoBe Kak Ouosorudeckuii Bua. Ho Bce oHU pa3HbIe IO Hadalmy KolebaTeabHOTo
npoliecca CBOEH >KM3HM, BO3HUKAIOIIETO B MOMEHT OIUIOJOTBOpPEHHs. DTy (hazy KoJieOaHUM coXpaHseT
3apOJIbIIN, MITQJICHEI], YeJOBeK B TeueHue Bceil ku3Hu. OT 3TOi HavyanbHOW a3kl KoJedaTeabHOTro
mpoliecca JKM3HM, HAIpUMEp YelIOBEKa, M 3aBUCHT CYOBEKTUBHOE BOCIPHUITHE MHpPA, HMEIOLIETO
ANIEKTPOMAarHUTHBINA XapaKTep — XapakTep MarHUTHOI'O 3BYKa MJIM CJIOBA, F0JIOCA.

[TosToMy BakHO, YTOOBI MOJIOZAs Tapa BIOOAEHHBIX ObUIa rapMOHMYHONW. HeT miuoxux »eHIuH
WIN TUIOXUX MYXYHH, Y HUX pa3Hble B3IJISAbI, MHEHHMS Ha OJHO M TO e, MO0 MMEIOT pa3Hyio ¢a3y
Hayaja CBOEro 3ByKOBOI'0 MbILLIeHUsl. A HavaibHas (aza )KU3HU 3aBUCUT OT OUYE€Hb MHOTHX (DaKTOPOB
AIIEKTPOMArHUTHOM CpeJipl, Kak Ha 3emiie, TaK U B KOCMOCE OT BJIMSHUSA 3BE3/ Ha CynpObl oneil. Ha
9TOM IOCTPOEHA BCS ACTPOJIOTHU.

Wuorna ¢unocodsl npuBOAAT NpuMep NPOTUBOPEYHs B BUJAC AHS U HOUM, KU3HU M CMEPTH, U
T.1. 371ech IBHOE 3a0IyX€HHE B IPEICTABICHUHN — BCE IPUMEPBI npomusopeyus ecTb NposiBiieHHE (a3l
K0JIe0aTeIbHOr0 IpoIlecca, PUTMa, JISKAIIET0 B OCHOBE FapMOHUU MTPUPOIbI KocMoca. O6 3TOM roBOpHII
u nucan [lnatoH, MUpPONOHMMaHKUE KOTOPOrO IO HENOPAa3yMEHHUIO OTBEPracT COBPEMEHHas 3arajHas
¢unocodus. Tonpko y Ilnatona gana peanbHas ¢unocodckas KapTUHA )KU3HM KocMmoca. bimsko k Helt
noaxoauT unocodust nuanekTuku no I'eremto. A 0ObACHEHUS MX TUATCKTHKH AT BUTAKOCMOJOTHS,
YTBEpPXKJAroIas poJib TPETbEr0 — MArHUTHOIO 3BYKa MBIIIJICHUS.

Nunanektuka mo leremro. ['eopr Bumbrensm ®puapux Ierens (1770-1831 r.or.) — oxuH u3
BBIJIAIONINXCS HEMEUKUX (unocodoB. OH CUMTAETCS OCHOBOIOJOKHHUKOM COBPEMEHHOI'O MOHUMAaHUS
Oouanekmuku, KOTopas, COTJIacCHO €ro MPECTABIICHUIO, A€M OCHOBONONALAIOWUM 3AKOHOM PA36UMIUsL
u cywecmeosanus Mupoeozo [yxa, u comeopénnoco um okpyicaoujeco mupa. CMBICIT JUATEKTUKU. BCE
B MUpE COJIEPXKUT NMPOTHBOMOJIOkHbIe Hauana, npoTuBOpeuHs TUNA: NalOC U MUHYC, O€Hb U HOYb U .1,
Komopwvie npomugopeuam opye opyey, 0yoyuu eouwsi 6 ceoeii cymu. B3ammopeiictBue nyx Hauan
ABIISIETCS OCHOBOH (DYHKIMOHHpOBaHUS Bcero B Mupe. lerenp emeé He 3HaI 00 3JIEKTPUYECTBE U
MarHeTu3Me — IIaBHbBIX COOBITHSX JKUBOTO KoJe0aTeabHOro mpolecca.

AbcomoTHas uaes (MbIcib), cunrtan ['erenb, ecTh Hayajao BEYHO KHMBOE M pa3BuBaromieecs. [1o
MHEeHHIO (unocoda AOCOIIOTHOE €CTh JUATIEKTHUECKUI mpoliecc, BCE JeHCTBUTENbHOE — U300pakeHne
storo mnpouecca. [lo mHenuto I'erens, cnenyer roBoputh. «bor cosupmaercsi, TBOpUTCS», a He «bor
cymectByer». @unocopuss u300pakaeT KpyroBpalmieHHe MbICaM, bora m mupa, SBISACH CHCTEMOM
JIOTMYECKH CBA3aHHBIX W Pa3BUBAIOIIMXCS MOHATUH. DTO TOYHO OMMCHIBAETCS PUTMOM KoOJeOaHUU U
IIPEBPALICHUEM Ha OCHOBE IEKTPOMAarHeTU3Ma U MarHUTHOTO 3BYKA.

[ToOynutenbHONW CHJIOW B Pa3BUTUM MBIIICHUS, corjacHo ¢uiocopuun ['erens, CIyx uT
npomugopeuue, 6e3 Hero He ObUIO OBl HUKAKOTO JBM)KEHUS, HUKAKO sku3Hu. Bee nelicTBuTENnbHOE NOJTHO
npomugopeuus M, TeM HE MEHee, pa3yMHO, CUuTal OH. [Ipomuseopeyue He €CTb UTO-IMOO HEPAa3yMHOE,
OCTaHABJIMBAIOLIEE MBICIIb, OHO TNOOYXTaeT K JajbHeWleMmMy MblIuieHul0. OHO HE MOAJEKHUT
YHUUYTO)KEHHIO, €r0 CIEeAyeT «CHUMAaTh», T. €. COXpaHATh, KaK OTPHIIaeMOe B BBICHIEM IOHATHM.
BocnpuHsaThle TPOTUBOpPEUMBLIE NMPEXKAE MOHATUS TOCPEIACTBOM OUAIeKMUKY TOTIONHSIIOT OJTHO JPYroe.
Hx mpoTuBOpednBOCTh MOOEXJEHA CO3JaHUEM HOBOro oboOmaromero mnoHstus. Ho HoBoe BbIciIee
IIOHATHE B CBOIO OUEPE]b OKA3bIBAETCS IMPOTUBOPEYAIUM APYroMy IMOHATHUIO U 3Ta INPOTUBOPEYUBOCTD
OISITh JIOJDKHA OBITH MPEOJ0JIEHA COTJIACOBAHMEM B BBICIIEM IOHSTUHU U T. 1. B 3TOM M coCTOUT cyTh
nuanektuku ['erens.

Beime npuBeneHHbIe pa3MbIIUICHHS O (GepMeHTax (MOCpeTHHKAax) W POJM MAarHUTHOTO 3BYKa
packpsiBatoT cMbica (unocoduu I'erens. Bo Bpemena ['erens emé He ObLI0 H3BECTHO TaKoe SIBJICHUE, KaK
(epMeHTBI, KaTanu3aTophl, SJICKTPUUYECKUN KoJIeOATeNbHbIH KOHTYpP, SBISIOIIMNACA YHHBEpPCAIbHOM
dopmoii ObITHS Beex (POPM BEIIECTBA, BCEX AIEKTPOMArHUTHBIX SBJICHUHM U CAMOTO MPOLECCa MBIIIUICHUS.
KonebarenbHoil siBisiercst Bcsi BeceneHHass u Bce (GopMbl BEIIECTBA, Hacensolue e€. DIeKTpUUYeCKUui
K0JIeOaTeNbHbIN KOHTYp SIBJISETCSl YHHBEpPCAJIbHBIM H300peTEHHEM MPUPOJbI, CTPYKTYpOH, B KOTOPOMH
0ECKOHEUHO JOJIr0 MOXHO COXpaHATh KojeOaHMs, KOTOpble HE 3aBUCAT OT HH(OPMAIMOHHOTO
codeporcanuss KoieOaHWM AIIEKTPOMAarHUTHBIX BOJIH. Bce MarHuTHble KojeOaHHs WHUIMHUPYIOTCS
MBIIUIEHUEM M TPOSIBIAIOTCS B (GOpMe NPOAOJBHOM BOJHBI MAarHMUTHOTO 3BYKa, CTaHOBSCH
HarnpasJISoLIei 10 nepeade 3Hepruu NeKTPOMAarHUTHON BOJIHBI Ha OOJIbIIINE PACCTOSIHUS.
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U nmoromy pazHooOpasHbie (popMBI BEIIECTBA, BiIaes pa3HbIM HHPOPMAITMOHHBIM COJICPIKAHUEM,
ABIISIOTCS. KOJIEOATENbHBIMUA CHUCTEMaMH. JIBa pOJICTBEHHBIX MO IMPOUCXOKICHHUIO 3JIEMEHTa XU3HU
UMEIOT OJMHAKOBYIO YacTOTy COOCTBEHHBIX KOJeOaHHH, HO OHM OTJIMYAIOTCS (hazoti WIM HAYAIOM
BpPEMEHH KoJIebaTeNbHOTO Mpolecca )kxu3Hu. IMeHHo 3Ta pa3HOCTh (ha3 crnocoOCTBYeT HHANBUAYAILHOMY
WIH CYObeKmusHomy eocnpuamuio (U3NIECKON NeHCTBUTENBHOCTH, 4YTO (MIocodbl W HA3BIBAIOT
MPOTHUBOPEUHUSIMH, HECOTJIACHEM, HECTOBOPYHBOCTHIO, CyOBEKTHBHBIM MHEHHUEM.

DNEeKTpUUECKUIl KOHTYp KoJeOaHH COCTOMT BCEro M3 JABYX OJJIEMEHTOB — KOHJAEHcCATopa
(HaKOTHUTENs. DJIEKTPUYECKOW OSHEPrMU B BHJE  YYBCTBUTEIBHOW OOOJIOYKH) W HMHAYKTUBHOCTH
(ciupanbHOrO MO (hOpME HAKOMMTENS MAarHUTHOM SHEPrHH, TOXICCTBEHHOW CTPYKType MaMsTH),
peryaupymomeil Tok KosiebaHui. MarHuTHOE TOJ€ YIPaBIsSeT 3JEKTPHUUECKUM IPOIECCOM. OJTH Ba
Hayaja — MarHUTHOE U 3JIEKTPUYECKOe He MPOTHBOpEYAT APYr APYry, OHU JEHCTBYIOT COBMECTHO Yepes3
OOBETMHSIOINN WX MPOJOIBHBIN MarHUTHBIM 3BYK Kak CIEICTBUE BUOpaIuii MarHUTHOTO mosist. Dazbl
KoJieOaHUH MOTYT OBITh Pa3HBIMH, UYTO U AAET Pa3HOCTh B MOHMMAaHMM CJIOBA MBICIEHHOTO Ipoliecca, B
MOSIBJIGHUH JTMYHOTO MHEHHUSL.

Juanektuka mo ['eremto mpeacraBisieT cO000 OOBEKTUBHBIN WM aOCONIOTHBINA HACAIH3M, YTO
MOITBEPXKIAaeTCA BUTaKocMosorueii. Ho nmousitue npomugopeuue BOSHUKIIO OT HEIOHUMAaHHSI CAMON CYTH
OpraHu3aly KUBOro Mpouecca. [IoBTOpUM, 4TO KHM3Hb CBsS3aHA C YINPABIISIOUIMM KOJeOaTeIbHbIM
MPOIECCOM MAarHUTHOTO 3BYKa, C MOCJIEOBATEIbHBIM HAKOIUIEHUEM CBOOOJHOMN PHEPTUU W 3HAHUM, U
HEOO0XOIMMOCTBIO Pa3MHOXKEHUSI CO CMEHOM IMOKOJIEHHH, YTOOBI MOJHEEe OTOOpa3uTh ACHCTBUTEIbHOE
sHeprouHpopmarmonnoe mone. Kaxaplii YenoBeK MPUHAIIICKUT OJHOMY BHJy MHBBIX CYILECTB,
KOTOpPOMY OTBEAEH HEOOJBLION TUara3oH 3JIEKTPOMArHUTHBIX MOJIEH Ul B3aUMOJEHCTBHSI, HO M MpH
ATOM KaX]Iblii BOCIIPUHUMAET MHUp IO-CBOEMY, CyObEKTHBHO, Ha OCHOBE CBOMX 3HAHHM, CBSI3aHHBIX C
¢da3oif Hauvama >XUBOro mpoliecca MPHU OIUIOAOTBOPEHHUHU. [[Isi MONMHOTO NMOHMMAHMUA WM TIOJHOTO
cooTBeTCTBUs 3ambIcity [Iporpammsl JKuzHu TpeGyeTcst MHOKECTBO CYOBEKTOB, MHOTO CMEH MOKOJEHUH
U LeNbIX LMBUIM3AIMHA, KOTJa MX HMHIUBUAYaJbHbIE 3HaHHUA OOBEAMHATCS B OJHO oOllee 3HaHUE.
[TosTomy HerT OOpHOBI NPOTHBOPEYM, OHHM CKJIAQABIBAIOTCS B €IMHOE MHPOBO33PEHHE COTJIACHO
YHHUBEPCAJIBHOMY 3aKOHY KOCMOCA.

Tlonooicenue, npomugononodxcenue u ux obwveounenue (mesuc — ammumesuc — cuHmes)
COCTaBJSIIOT B (puiocodckoil cucreme lerenst CymHOCTb, AyIly AuMaNeKTHYeckoro meromna. Kaxmoe
otaenbHOe noHaTHe (mo ['erento) 0JHOCTOPOHHE MPECTABIISET JIUIIb YaCTUILy UCTUHBI. OHO HyXKIaeTcs
B JIOTIOJIHEHHH CBOEH MPOTUBOIIOJIOKHOCTBIO, TIOC/IE COETUHEHHUS C KOTOPOH, 00pa3yeT BhICIIee MOHITHE,
Oonee mpubmmxkatomeecss k ucrtuHe. IlporuBomonoxHoe, momaran Quiaocod, HE yHHYTOXKAETCS, a
COXpaHSeTCs, YTO COOTBETCTBYET COBPEMEHHOMY MIPEICTABICHHIO O (OPMUPOBAHUM CHUCTEM W3
POJCTBEHHBIX MO MPOHMCXOXIECHUIO CYIIECTB/3JIEMEHTOB MOCPEICTBOM (PEPMEHTOB MM KaTaJU3aTOPOB.
[To ¢wunocopun Ierenst, AOCOTIOTHOE B CBOEM BEYHOM CO3MJAHMM TPOXOIUT Upe3 BCe
IPOTHBOIOJIOKHOCTH, TONEPEMEHHO CO3/1aBasi U CHUMAas UX U MPUOOpeTas TaKUM MYyTEM NPHU KaXKIO0M
HOBOM JBWKCHHMH BHepén Oojiee sCHOE CO3HAHME CBOeil Hactosmed cymuoctd. Crnupaib pa3BUTHUS
['erens n3z00pa3un B opMe cnupanu ¢ yBeIMUMBAIOIIMMUCSA BUTKaMu. Ho peanbHas KU3Hb NMPOTEKAET
UHaue.

JKu3Hp noka3zana, yTo COTJIACHO AIEKTPUYECKOMY KOJIeOaTeIbHOMY MPOLECCY, CIIUpallb pa3BUTHUS
JOCTUTaeT MakCMMyMa pa3BUTHUS, a 3aT€M HA4YMHACT CHajaTh O HYJs, HAauMHAs HOBYIO CIUPAJb
pa3BUTHS B HOBBIX MH(OPMAaLMOHHBIX ycnoBusX. [Ipenpinymias cnupanb CTAaHOBHUTCS CTPYKTYpPOM
naMsATH, OCHOBOHM pa3BUTHs HOBOHM cnupanu U He oTBepraercs. [losTomy B peanbHOR mpupoje HeT
«OTpULAHMSI TIPEIBIIYIIET0 OTPULIAHUS», 3aKOH «OTpPHULAHUE OTPULIAHUS» B Mpupojae He pabotaer. Het
OECKOHEYHOI'0 pa3BUTUSl WIM OECKOHEYHOTO POCTa MAacChl Tela, OECKOHEYHOro poCTa YUCICHHOCTH
HaCEeJICHMUS.

['erenp emé He 3HAJN O CYIECTBOBAHMU YHHBEPCAJIBHOI'O 3aKOHA KOCMOCA, COTJIACHO KOTOPOMY
8cskoe nocledyrouee Oelcmsue NpouUcXooum no namsamu npeovloywux Oeucmsut, npu 3mom
Gopmupyemeca Hoeas cmpykmypa namamu, Kyoa nepeds 6XoO0um COCMASHOU 4Yacmbvlo U He
sudoUsMeHaemcs: 61a200apsi 80CHPOU3BOOCMBY CAMOU cebsi 8 MOYHOU KONUU 6 YCI08UAX PUMMUUHOLL
CMeHbl NONAPHOCTU 6HEUHE20 MACHUMHO20 NOJIAL.

['erens copmynupoBan 3 3aKOHA TUATEKTUKU:

1. 3akon eauHCTBA W OOpPHOBI MPOTHBOMOJIOKHOCTEH (B 0OOphOE MPOTHUBOIMOJIOKHOCTEH
3aKJIF0YACTCS HCTOYHUK PA3BUTHSL).
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KommenTapmii. /[Ba snemenTa kone0aTeabHOTO KOHTYpa (DOPMHUPYIOT Mpolecc KoieOaHus —
3apal M pasps] HAKOIUTENs DJHEPIHM, IIPU OTOM CKOPOCTh IIPOTEKAHWs IpOLEecca PEryIUpyercs
CaMOMHIYKIMEH MHAYKTHUBHOIO JJIEMEHTA, COIPOBOXKIACMOW MArHUTHBIM 3BYKOM. VHIYKTHUBHBIN
3JIEMEHT (PJIEMEHT MaMsATH) HE TO3BOJIIET MIHOBEHHOMY 3apsily U MIHOBEHHOMY pa3psily HaKOIMHUTEIs
aNIeKTpUYecKor »Hepruu. U 3mech He ycMaTpuBaeTcst 0OphObI MPOTHBOMOJIOKHOCTEH, MOCKOJIBKY OHHU
MIPOTHUBOTIONIOKHBI TOJIBKO IO CBOMM CBOMCTBaM, (YHKIIMOHATHHBIM Ha3HaYeHUSM. [109TOMY 3JIeMEHTHI
AJIEKTPUYECKOTO KOHTYpa HE SBJIAIOTCS MPOTUBOIOJIOKHOCTIAMU, KaK HE SBIIAIOTCS MPOTUBOIOJIOKHBIMU
CYXJIEHUS JBYX OpaTOpOB OJHOW M TOH k€ MCTUHBI. OpaTopsl XK€ CIOPAT HE paau caMoro cropa a0
0ECKOHEYHOCTH, a PaaM TOXJIECTBEHHOCTH U COTIACOBAHHOCTH CBOMX MOHATHHA. He cropsT ke mexay
co0oii Te JI0U, KOTOpble OJIM3KM MO Hayany ¢a3bl CBOETO MBIIUICHUS, Y HUX OJU3KUE MHEHHUS, OHU
MOHUMAIOT MHp MOYTH OJUHAKOBO. sl Obicmpoeo conudicenus CopsIux TpeOyeTcst TpeTHH, KOTOPBIi
CIIOCOOEH MPUMHUPUTD CHIOPSIIHX, €CITU UX (ha3bl MBIIUICHHS U BOCIIPUSTUS MUPa HE CUIIBHO OTIUYAIOTCS.
be3 Tpetbero cornmacoBanue UAET A0JIbIIE, TOYHO TAK XKE MPOTEKAIOT (PEPMEHTHBIE PEAKLIUU.

2. 3akoH npeoOpa3oBaHUs KOJUYECTBEHHBIX OTHOIICHUH B KAYECTBEHHBIC (M3-3a HE pa3pylICHUS
MEpbl IIPU H3MEHEHUM KOJMYECTBEHHBIX OTHOLICHUNM W IPU JOCTHIKEHUU OIPEIEICHHOW CTaIuu
COBEPIICHCTBA IIPOUCXOIUT KAYeCTBEHHOE H3MEHEHUE).

KommeHnTapuii. 3akoH JXKHM3HHM T[IOKa3bIBaeT, YTO NpH OOBEAMHEHHH B EIUHYIO CHCTEMY
POJICTBEHHBIX 10 MIPOUCXOXKACHUIO 0CO0EH, TPOUCXOAUT U3MEHEHHE YacTOThI KOJICOAHUH MOTydrBILIEHCS
CHCTEMBl — COOOIIECTBA: uacmoma KONeOAHUl CUCmembl YMeHbUulaemcs, WIH, YTO TOXIAECTBEHHO,
YBEJIMYUBAETCS JJTMHA BOJHBI CUTHAIBHON HH(POPMAILIMH, YTO aHAIOTHYHO POCTy €€ WH(OPMAIIMOHHOTO
conepxanus. IloaToMy KosmyecTBEHHOE NpeoOpa3oBaHUe, CBA3aHHOE C POCTOM YHCIEHHOCTH ocoleil B
eIMHOW CUCTeMe, MPHUBOAMT K HAKOIUIEHHIO CHCTeMOW Ooibiiero o0béMa CBOOOAHON 3HEPruM M
Oosbuiero o6bemMa HHGOPMAIIUH, YTO U €CTh KaUeCTBEHHOE U3MEHEHHE.

3. 3akoH ompuyanus (nMrobast cTaausi mTpolecca pa3BUTHS HEMPEMEHHO CMEHSETCS HOBOM
CTa/IMei, Ha CMEHY KOTOpO# NMPHUXOJMT emie Oosiee HOBas cTaaus). MumocTpanueil 3akoHa «OTpHUIIaHHE
OTPULIAHUS» SIBIISETCS CIIUPAJb.

KommenTtapmii. Kak y)xe roBopusiock, MpocTo COUPATBHOTO PA3BUTHUSA ¢ OECKOHEYHBIM POCTOM
BUTKOB CIUpPAJIA HET, BCE pa3BUTUE OTPAHUUYEHO MporpamMoil Ku3Hu. 3aK0H «ompuyanue ompuyanus»
HE TOYEH, B JKMBOM IIPOLIECCE HE OTPHULACTCS OIBIT NPEABIAYIINX IIOKOJIEHHH, IIOCKOJIBKY 4Yepena
MOKOJICHUH SBJISIETCS HEOOXOAUMBIM ICHCTBUEM U3YYeHUs U NO3HAHUSA TOTUUECKOH MOClIe0BaTeIbHOCTH
3HaHWI BHEITHEH cpenbl. MmmocTpanueil 3akoHa «ompuyarue ompuyanus» sSBIsSETCsl KolebaTeabHbIH
IIPOLIECC, CBSA3AHHBIM CO CIMPAJIBIO PA3BUTHs, IIOCKOJIBKY BCE JJIEKTPOMATHUTHBIE BOJHBI BPAllarOTCs
BOKPYI' MATHUTHBIX CWJIOBBIX JIUHUN [0 CIIMPAIIH.

B peajbHOCTH HOBOE IOKOJICHHE HE OTPULACT OIBIT NPEABIAYIIErO IOKOJEHUs, a BCE CBOU
JIEHCTBUS OCYLIECTBISICT Ha UX OCHOBE. [lodTOMy B mpupoae HET ompuyarus TOTO, YTO 3aKPEILUIEHO B
naMaTi. B mponecce JXKM3HM HE NMPOMCXOAUT W3MEHEHHs JIIOJEH KaK BHUAA, OHU OCTAIOTCS TEMH JKE
caMbIMH. DBOMIONMOHUPYeT sHeprouHpopmanronHas CETb unu xauecTBo coolliecTBa 4ea0BeYecTBa,
JIOCTUTasi COBEPILLIEHCTBA, YTO TOKJIECTBEHHO COBepIleHCTBY Jlyxa uenosedectBa. Kpome toro, passurue
UET He 10 OECKOHEUHOCTH, MOCIIE JOCTH)KEHUSI COBEPILIEHCTBA BUTKM HAYMHAIOT YMEHBIATHCS 10 HYJS,
a TIOTOM HAYMHAETCsI HOBBIH Mepuo/] K0JIeOaHU ¢ HOBBIM PACIIUPEHUEM BUTKOB CIHPATIH.

[TosTOMYy MOXHO BUAETH, YTO COBpeMEHHOE (HIOCO(PCKOE MOHATHE AMAJeKTHKa 0e3 yuéra
mpembe20, CBS3YIOIIEro 3JeMEHTa U pUTMa KoJiebaHUil He CrocOOHO omucaTh MUp XHUBOH BceneHHOM.
bnuxe Bcex K moHMMaHUIO kxuBoW Beenennoit mogomén B cBo€ Bpemst ¢punocod [Tnaron. CoBpemenHoe
BHUJICHHE MUpa BceeneHHON oTpakaeT BUTaKOCMOIIOTHs HA OCHOBE YHUBEPCAIBLHOIO 3aKOHA COXPaHCHUS
U Ppa3BUTUS JKU3HU, OCHOBOW KOTOPOIO SBISETCS SJIEKTPOMArHUTHBIA KoJieOaTeNbHbIH MpoLece
YHHUBEpCaJIbHOU (OpMBI KOJIeOATENLHOTO KOHTYpa, oOpa3oBaHHOro aByms Hawamamu, oO0beIuHEHHBIX
MAarHUTHBIM 3BYKOM WJIA MBILIJIEHUEM.

I'erenb, He oTpULas MBILUICHUE JIFOAEH, OTBOAWI UM JIMIIb PETPOCHEKTUBHYIO BO3MOXKHOCTb —
MO3HATh y)XX€ paHee COJEsHHOEe MblieHneM TBopua npu GpopMHpPOBaHUM OOBEKTOB KOCMOCA, Y3HATh
npoiineHHoe. ToXXIecTBO MBIIIICHUS U ObITHUS CIY)KUT OOOCHOBAaHHMEM €IMHCTBA 3aKOHOB MBIIUICHUS U
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BHEITHEro Mupa (mpotuB arsoctuimaMa® Kanrta u FOma). Mup mo3HaBaeM, Tak TOBOPHT 3aKOH JKH3HH
kocmoca. ['epmec Tpucmeruct nucan: «Cpst bor, koTopblii pemmi, uro OH MOXET ObITh TO3HAH U CAMUM
coboit Tem, komy OH siBuicsi». [lo3HaBaTh MHp — 3TO 00s3aHHOCTH BceX (DOpM BelIeCTBa Ha ITYTH
3apOXKJICHUS, pOCTa M Pa3BUTHS.

[MpuurHa napoBaHHOTO JIIOASAM 3pPEHUST W BCEX OPraHOB YYBCTBOBAHUS B TOM, YTOOBI MBI,
HaOJI0asi KPYroBpalieHusi ymMma B HeOe B BUJE KOCMUYECKUX TeJ M SBICHUH, M3BICKIN TOJNB3Y IS
KPYTOBpAIllEHHUsI HAIEro MBIIUICHHS, KOTOPOE CPOJHM TEeM HEOSCHBIM, XOTS B OTIMYHE OT HX
HEBO3MYTUMOCTH OHO TIOJIBEP)KEHO BO3MYyIICHUIO. [ moTOMYy, ypa3yMeB W YCBOHMB IPHPOAHYIO
NPaBWILHOCTh  pacCykIeHWH  (rapMOHUIO MHUpa), Mbl JOJDKHBI, MOApaXkas  Oe3yNpeYHbIM
KPYTrOBpaIlIeHUsIM MbICIU bora, ynopsiounTs HEMOCTOSHHOE KPyroBpalleHne MbICIM BHYTpU Hac. Poct
YHUCJIICHHOCTH JIIOJICW M CMEHa NOKOJCHHMU JAaloT JIOJISIM IIAHC JYXOBHOTO COBEpPIICHCTBOBAHHUS C
OJTHOBPEMEHHBIM HCIIOJJHEHUEM CBOI (DYHKLIMU B SBOJIIOILIUU 3EMIIH.

[Toyemy coBpemMeHHBIE PHIOCO]BI, KUBS B SMOXY T'€HHON MHXCHEPUU M BBIAAIOIINXCS YCIEXOB B
MHUKpPO3JICKTPOHHMKE,  JABIIUX  JIIOAAM  HM3YMHUTEIbHBIC  CpPEICTBA  CBS3M, KOMMYHHUKAIIHH,
¢doTorpadupoBaHus, ONpENEICHHS CBOEr0 MECTOHAXOXKICHUS HAa MECTHOCTH, 3asBJISIOT BOT TaKHM
obpazoMm. «TpyoHo nosepums, ymo Kmo-HuOyOb u3 100eu, CMpoAWUX C80U PACCYHCOeHU O Mupe Ha
PAYUOHATUCIMUYECKOU OCHOGe, NOHUMaem, Hanpumep, abcontomuyto gunocoguio I ecens».

[Toyemy coBpemeHHbIE HUITOCO(BI, CTPEMSCH ITO3HATH MUPOYCTPONUCTBO CBOMMH PACCYKACHUSIMH,
COBEpIICHHO HE PacCMaTpUBAIOT BOIPOCA O TOM, KTO K€ W KaKUM 0Opa3oM co3Jajl BEChb 3TOT MU
KOCMOCa M HMX CaMHX M JUIsl KaKOH IIeJ, a pacCMaTpPHBAIOT TOJIKO MBIIUICHHS JIFOJEH C KeJTaHueM
YIPaBISTh MUPOM TPUPOJIBI IO CBOEMY XOTEHHUIO?

OOBEKTUBHBIM HA3BIBAIOT TO, YTO CYIIECTBYET HE3aBUCHUMO OT CYOBEKTa, €ro CO3HaHWUs, BOJIH,
TBOPYECKHX CIOCOOHOCTEH NpPH HCIIOJIB30BAHMU CaMbIX TOHKMX MPHUOOPOB u3MepeHus. Hexoropsie
¢dunocodbl BcepbE3 3asgBISIOT, YTO CYHNIECTBOBAHHE aBTOHOMHOTO OOBEKTUBHOTO MHpPA HE IO3BOJSET
YeJIOBEKY BCTYNATh C HUM B HENOCPEACTBEHHOE B3aUMOJICHCTBHE HH NPU KaKUX OOCTOSATENBCTBAX. Tak
MOTYT 3asBJIATH TOJNBKO T€, KTO HE 3HAeT, KaK B3aWMOJCHUCTBYIOT €ro COOCTBEHHBIC OpraHbI
YyBCTBOBaHHS C 00BbeKTaMu Mupa. CBETOBBIE 00pa3bl MPEIMETOB — 3TO JJIEKTPOMAarHUTHBIE CBETOBBIC
o0pasbl, H3IydaeMble TOBEPXHOCTHIO IMPEAMETa, HENOCPEJCTBEHHO CBS3aHHBIX C BHYTPCHHUMHU
NpoLIECCaMU U CTPYKTYpoil mamstu. @unocodam Hamo U3ydaTh HIEKTPOMATHETH3M.

1.13. YesroBeK — 3TO AABJICHHE KOCMOCA

YenoBe4ecTBO HAKOMUIO OTPOMHBIN HCTOPUYECKUI OMBIT MbICIIEH YYEHBIX U GUIOCO(OB CaMbIX
pa3HBIX HampaBleHUH B 00JAaCTH METOJOJOTHHU IMO3HAHWS OOBEKTUBHON peambHOCTH MHpa 3eMIH U
kocMoca. [lpakThueckn Bce HAyKH M3y4yalOT YeJOBEKAa M Cpey ero OOUTaHWs, 4YTO CIOCOOCTBYET
MOHUMAHHIO YEJIOBEKOM Camoro cedst U CBOEH poiu B KocMoce W Ha 3emie. YenoBeK — ATO SBJICHUE
KOCMOCa, W €ro HaJg0 paccMaTpuBaTh KakK Tpa)KIaHWHA KOCMOCa B pPaMKaX KOCMHYECKOTO 3aKOHa
COXpaHEHUS U Pa3BUTHUS KU3HHU.

MeToI0NI0TUS  cO8peMeHH020 NO3HAHUA HEPA3PBIBHO CBA3aHA C PEATbHON AJIEKTPOMArHUTHOM
CpeIoil U 3BYKOBBIM SI3BIKOM OOIIEHHsI JIOJCH, KUBYIIUX B 3TOU cpeze. L[eHHOCTh ombITa MpeablIyInX
UCCIIEJIOBAaHUI MMEET HE CTOJIbKO HCTOPUYECKYIO IIEHHOCTh, CKOJIBKO IIEHHOCTHh MO3HABATEIbHYIO —
MO3HAHUE JIOTHYECKOM IMOCIeAOBAaTeIbHOCTH HH(MOPMAIIMOHHOTO COJIEpP)KaHUsl pealbHOTO MUpA,
CIIOCOOCTBYIOIIMX HW3MEHEHHUIO 00paza KH3HU YeloBeka 0e3 H3MEHEHHUS CaMOTO 4YeJoBeKa Kak
Oouooruueckoro Buaa. JKu3Hp 3acTaBisieT YeIOBEKa/UYeI0OBEYECTBO MO3HABATH OOBEKTHBHBIE MIPEIMETHI,
SBJICHUSI ¥ 3aKOHBI MIPUPOJIBI, KOTOPbIE OH caM He co3naéT. Bce Bemu, paHee co3laHHbIE B KOCMOCE,
HY)KHBI KaK CpEACTBO BEACHHUS >KUBOTO Ipollecca TOMY, KTO UX 3aJyMmMall U COTBOPHI — MacTepy-
nemuypry. Ilo3HaTh X MOXHO TOJBKO B COOOIIECTBE M3 MHOXECTBA JIOJCH, I ATOr0 BKIIOYAETCA
MEXaHHU3M pa3MHOXKEHHS, chcTeMa 00pa3oBaHUS M KyJIbTypa MOBEACHHS, CHUCTEMa TEXHUYECKOTO
pa3BUTHsI M OCBOEHHUS dSHepruil u uHpopManuoHHOro obmeHus. Tak mogoOHO TBopiy — mactepy,
JEMHUYPTY, YEIOBEeK caM CO3Ma€T JUIsl CBOETO >KM3HEHHOTO Tpoliecca Bellu, eMmy Hyx)Hbie. KpyrooGopot
MBIIIJIEHUS] HEOECHBIX TBOPIIOB MPEBPAIIAETCS B MPOIIECC MBIIIJICHUS JIFOICH.

6

AFHOCTI/IHI/I3M — HCIIO3HaBaCMOCTD, (bl/IJ'IOCO(l)CKOC y4€HUEC, OTpULIAOIICC ITO3HABACMOCTb 00BEKTUBHOIO Mupa u
00BEKTUBHOE 3HAYEHHE HCTHHEL. Ol"paHI/I‘II/IBaeT POJIb HAYKH MMO3HAHUCM JINIIb HBHGHI/Iﬁ, cyuTas HCBO3MOKHBIM ITIO3HAHUC
camoiu CYHIHOCTH IPCIMETOB 1 SIBJICHUIA OpUupobl, BaKOHOMepHOCTeﬁ Pa3BUTHA NPUPOAHBIX U COLIUAJIBHBIX IIPOLCCCOB.
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Tonpko pa3sMHOXKHBIIMCH 1O MHOXKECTBA M CO3JaB HEOOXOJWMBIE BEIIM,  JIIOAW CTaJIH
CIOCOOHBIMU OXBAaTUTh OTPOMHBIH OOBEM KOCMHUYECKONH HH(OpMaIuK, CHocOOHBIH OOecreuuTh He
TOJIBKO CaMy JKHU3HB COOOIIECTBa, HO TJIABHOE - JTOT O0BEM 3HAHWUN JOCTATOYCH YIS WCTIIOJHCHHS
JIOJIbMH CBOEH pOJIM B 3BOJIIOLIMY TJIAHETHI.

duocodekasi MBICb, K COXAICHUIO, O CEro JTHS HE paccMaTpuBaeT MpoOieMy Ha3HaueHUs
JIIOAEH JUIsl TUIaHEThl. JIFOM MO3HAT MUP LIEHOM CBOEH KU3HU, HAKAIUIMBAS U3 TIOKOJIEHUS B IIOKOJICHUE
BCE HOBBIEC U HOBbIE 3HaHM. [loueMy cylliecTByeT cMeHa MOKOJIEHUH, HET JUIMTENIbHOTO MpOoLecca KU3HH,
nonronetuss U OeccMmepTuss 4venoBeka? beckoMmpomMuCCHash CMeHa TOKOJEHHA CBUIETENBLCTBYET O
HAKOIUICHHH JIIOJBMH OIBITA B3aUMOJICHCTBUS C MPUPOJION, YeMy COCOOCTBYET 3BYKOBas peub. CMeHa
MOKOJIGHUH o0ecredrnBaeT aKTUBHOE TapMOHHWYHOE PA3BUTHE YEIOBEUYECTBA KaK E€AMHOTO IEIOro J0
COBEpIICHCTBA. BCIMOMHUM, 4YTO WMHIUBUAYAIBHOE TEIIO YelOBEeKa pacTér Ha (OHE HEYyJep>KUMOTO
€XKEIHEBHOTO OTMHUPAHUsI MHOKECTBA KJIETOK. 3aKOH KU3HU KOCMOCAa OTHOCHUTEIBLHO BEYHO JKUBYIIUX U
CMEpPTHBIX TOXIECTBEHEH JUIsl BCEX MHUPOB. Be4HOW XU3HBIO XKUBET TONBKO T'€HOM, Onaromapsi akty
PUTMUYHOTO BOCIIPOU3BOCTBA.

1.14. B uMeHHU cofep:KUTCS BCS CYIIHOCTh €r0 HOCUTeJIsl

[TpousHoCs CIOBO «IapoBO3», Mbl BUJUM WIJIM MOApa3yMeBaeM caM o0pa3 mapoBo3a, a He 00pa3
¢nelitel i ntunbl. CBeToBOM 00pa3 mapoBo3a 3amedyamyi€éH B MaMsITH KaK SHEProMH(GOpPMAaIMOHHBIN
ANIEMEHT, a Ha3BaHue (MMs1, CJIOBO) KaK 3BYKOBOE COIPOBOJKICHHE TOJBKO ITOro 00pa3a, Kak MeTKa (Jui
M0-COBPEMEHHOMY) COOTBETCTBYIOLIETO 00pa3a, MPHUKPEIJICHO 3BYKOM K 3TOMY 00pa3y M XpaHHUTCS B
NaMATH COBMECTHO CO CBETOBBIM (DIEKTPOMArHUTHHIM) oOpazom. OOpa3 mapoBo3a MONy4eH Kak
AIIEKTPOMArHUTHBIN 00pa3, CBETOBOI 00pa3, a CIOBO — 3TO yke 3ByKoBas BoJiHa. COOTBETCTBYET JIU
CJIOBO KakK 3BYK PHEPreTHUECKOMY COJEpKAHUIO0 CBETOBOI0 00pasa, XpaHUMOTo B amMsATH? MOKHO JIH 110
3BYKOBOMY COJICPYKaHHUIO CJIOBA MPEJCTABUTh CBETOBOW (OH K€ AIICKTPOMArHUTHBIN) 00muK (00pas), To
ecTh SHepromHpopmalnroHHoe coaepkanue oobekra? bor ectb MMms nnu Het? UMeHa — 3TO 3BYKOBBIE
o6passl boxun, cuutan 6orocnos C.B. Tpounkuii, a BMecte ¢ HuM u C. bynrakos, I1. ®nopenckuii, A.
@. Jloces.

C n1aBHMX BpeMEH CYIIECTBYET MYIPOCTb. «coxpauu ceoé uma», no-erunercku — PEH. Cnoso
PEH umeer sHEpPreTHYECKUil CMBICI — pummbsl pazyma A, 4TO TOXKIECTBEHHO, pummbl 31eKmpuiecKux
Koniebanuui. PUTMBI 3IIEKTPHUECKUX KOJIEOaHUI BO3HUKAIOT OT PUTMOB MAarHUTHOTO MOJIs, KOTOPHIE €CTh
camMa MBIC/Ib. OJTO O3HA4YaeT, 4YTO COXPAHEHHE CBOEr0 MMEHHU CBSI3aHO C COXpPAaHEHHMEM IIpoliecca
MBILUIEHUS — JIEKTPUYECKUM KOJIeOaTeIbHBIM IMPOIIECCOM B CTPYKTYpPE MaMATH. SI3BIK 3BYKOB — OJIHO U3
caMmbIX 3(p(PEKTUBHBIX U YHUBEPCAIBHBIX CPEJICTB BBIPAKEHMS PEATbHOCTH KOCMHYECKUX COOBITHH U
XKHU3HU moael Ha ruiaHete. CioxeHbe OykB M LU(p SBIAETCS OCHOBOM BCAKOW mamsatu. To, 4TO He
HA3BaHO WJIM HE MMEET UMEHHU - CJIOBA B BHUJE 3BYKa, TO HE 3allOMHUHAETCs, HE BCIIOMHUHACTCI U HE
y4acTBYET B MBIIUIEHUH. A CIIOBO, HE MMEIOIIEE IEKTPOMArHUTHOTO COJEP)KaHUs, IIyCTOE CIIOBO,
Oecrnionesnoe. Kakyro posb urpaer 3ByK (CI0BO) B 3JCKTPOMAarHUTHOM B3aMMOJCHCTBUH YENIOBEKA C
npUpoaon?

B umeHu conepKuTcsa BCA CYLIHOCTb €ro HOCUTENS. Bemu u JIIoau CylecTBYIOT BO BHELIHEM
MHUpPE U B IAMATH YEJIOBEKA TOJBKO C TOTO MOMEHTA, KOI'ZJa OHM HAUYMHAIOT HOCUTH UMs. Mms, Takum
oOpa3omMm, Oojble, 4eM TOJIBKO CpEeACTBO MAeHTU(UKAIMKU. VMs 03HauaeT OTKPBITHE CYIIHOCTU WM
peanu3anuio cBoiictBa. IlosToMy K MMeHH yacTo MpUOaBISIOT MPO3BUILA, OJHO WM HECKOJIBKO, YTOOBI
HOYEPKHYTh XapakTepHble uepThl. Tak B erummerckux namupycax o 6ore Osupuce roopurcs: "OH
YKJIaJIbIBAET CHaTh CTpaHbl oJ MMeHeM Cokapuc; ero mMorydas BHEIIHOCTb B €ro uMeHH O3upuc; oH
CYIIECTBYET O KOHIA BeyHocTH mnoj uMmeHeM Onodpuc”. Mg oaHo, a mpo3BHI] OOBIYHO MHOTO.
MHOeCTBO MPO3BHI y 0JHOr0 OoxkecTBa — y O3upuca (B r1.142 "Kuurm MepTBbIX'') UX €TO — 3TO
CHUMBOJI ITOJIHOTHI 00KECTBEHHOM CYIIHOCTH — JIyXa.

Hano momHUTB, 4TO penurus — 3TO CHPECCOBAHHBIE 3HAHUS HAYKHM NPOLUIBIX LUBUIM3ALUH,
COXpaHEHHbIE JUId OyAylIMX pac 4eIOBEYECKHX, U3MEHEHHBIX HACIOCHHUSMHU BEKOB. [las TOro 4roOsl
caenarbs npocTeiMu Benukue Mctunbl [Ipupoasl m abcTpakTHblE HPUHIMIBI MPUPOAHBIX 3aKOHOB,
KU3HEHHble cuJbl BceenaeHHOM B mpefaHusx M MH]ax IpeBHUX pac ObUIM TNEepPCOHU(UIMPOBAHBI,
0003HaueHbl CUMBOJIaMH, cTanu O6oramu U 6orunsamu. Ho ju1s storo Hajgo Obuto 3HaTh McTuHy, TO ecTh
OBITh BBICOKOPA3BUTHIMHU, YMETh TBOPUTH COOOpPaA3HO 3aKOHAM NMpPHUPOJIbl. UTOOBI HE 3a0bITh U COXPAHUTH
UCTMHHOE 3HaHUE MPeAbLIYIINX [IUBHIN3ALUHN, MyIpelbl CTPEMUIINCh 0TOOpa3uTh HEOECHBIE MTPOLIECCHI B

21



(dopme moceneHui, COOpyKeHUI XpaMoOB U Tp., @ UMEHaMH OOToB Ha3bIBAIM MpaBUTENCH M jkpenoB. Tak
CJI0KUJIOCH YIIPOILUEHHOE IIPEeACTaBIIeHNE, 4TO boru »unu cpeau nroaei.

Yacto umeer MecTto OOsI3Hb NPOU3HOCUTH JACHCTBHUTEIbHBIC MMEHAa OOroB; TaK BO3ZHUKAIOT
TNICeBIOHUMBI/TIPO3BUINA, KaK, Hampumep, OokecTBeHHOEe 0o0o3HaueHue XepubOaked, T.e. "TOT, KTO MOJ
maciuHoi". MctuaHoe nmst Gora “cekperno”. B "Texcrax Iupamun” (276,394)" rosoputcst o Gore, "dbe
AMs HEU3BECTHO', WM O Oore, ybe UM "He 3HaA Jaxe ero mars'. JKH3HL KaXKIOro 4YeloBeKa
MOJIICPYKUBACTCS TalHBIMU (CKPBITHIMU) CHJIAMH €r0 UMeHU. Erunerckasi moroBopka riacut: "Ubé ums
IIPOU3HOCAT, TOT KUBET''. HenapoM MMeHa apeil U BEJIMKUX JII0JIEH BCETa CTaBUINCh HA NaMATHUKAaX U
B HA/IMUCSX, YTOOBI TAPAHTUPOBATH TAKUM 00Pa30M KU3Hb HOCUTEIIO MMEHH YK€ TI0CIIEe CMEPTH.

[TosTOMY HaMXyALIMM Haka3aHHEM ObUIO 3a0BEHHE UMEHHM MyTEM MPOKIATHA (aHA(EMbl) HIIH €T
BbICKaOIMBaHue Ha maMsaTHUKaX. /i "naps-epetuka’’ DXHaToOHA MOTEPsl MMEHH JI0JDKHA ObUIa 03HAYATh
HEBO3MOXXHOCTh 3arpoOHO# >ku3HH. TONBKO TOT, KTO 3HAaeT MMs JEMOHHMYECKOW CHIIbI, MOXKET €
3aK0JIJI0BaTh WK Jaxke YHHUTOXUThb. Co cioBamu: "4 3nato 6ac, a 3uaio eauwiu umeHa', NOJKHBI ObLIN
CTaTh OE3BPEIHBIMU JIyXH TOTYCTOPOHHETO MUPA.

HcTOYHMKOM peanu3Ma Kak HampaBieHus B (uiaocopuu 3BYKOBOTO sI3bIKa SBIISETCS Y4EHHUE
[Tnarona o Owbituu. CormacHo wupee Ilmarona, mMup uaell ucxonut w3 HeOecHoU cdepbl B CO3HAHHE
CcyObeKTa, U 3aKperuIsieTcsi B HEM MOCPECTBOM 3BYKa, IIPEIONpPE eI YeI0BeYecKOe ObITHE, MTOCKOIbKY
uayiee ¢ HeOecHOl cdepsl ABISETCS MPOrpaMMOIl JKU3HU JJIS T€X, KTO MPUHUMAET 3Ty MH(OopMaiuio.
OTa uaed NOJHOCTbIO COOTBETCTBYET 3JEKTPOMATHUTHOMY B3aUMOJEHCTBUIO BEUIECTBEHHBIX TEI C
SHEPrOMH(POPMALMOHHBIMU TOJIIMH. B cr06e, NMPOU3HOCHUMBIM YEIOBEKOM, IIATOHOBCKHM 3Ha0c
(OoXecTBeHHasl CYIIHOCTB, NyX) CTAHOBHUTCS KOHKPETHBIM W HArJSIHBIM, a 3BYKOBas BOJHA CJIOBa
BO3HOCHUTCS BBEpX, NPUOOIIAsCH K BEYHOCTH.

D10peHCKHil U €r0 CHOJABWKHHMKU CTPEMWINCHh BOCCTAaHOBUTH HAa PYCCKOW IIOYBE pEAIU3M
NIAMOHOBCKO20 Muna, KOTOpBIA ObUl HU3BepkeH B EBpome COBMECTHBIMM yCHIIHSAMHU (HHIOCO(DOB
KOHIIENITYaJIMCTOB, PAallMOHAJIUCTOB M IO3UTHUBUCTOB, YTO IIPUBEIO K COBPEMEHHOMY NPUMHUTHUBHOMY
MHPOBO33PEHHUIO, K IAJCHUIO 3aKOHOB MOpaju U HPaBCTBEHHOCTHU B COBpeMEeHHOM EBpore.

borocrnoB ®nopeHckuii cTpeMmics K TOMYy, YTOObl B CBOeHd KOHKpPETHOH Meradusuke
HETIOCPEICTBEHHO CONPHKOCHYTHCS ¢ Diinecamu (Dimechl - TyXOBHBIE MM OOKECTBEHHBIE CYIIHOCTH)
unen Ilmatona. 31mech yMeCTHO BCIIOMHUTB, YTO JIHOAM, OYIydd SKHUBBIMH CYLIHOCTSMH OJHOTO
OMOJIOTHYECKOTO BUA, SIBJISIOTCS Pa3HBIMU IO CBOEH SHEPIETUKE: 0OHU AGIAIOM CEOUCMBA U30JISAMOPOE,
opyaue  NpoOAGIAIOM  CEOUCMBO  NONYNPOBOOHUKOS, MpemblU —  CBOUCMBA  NPOBOOHUKOS U
€8epxnpo6ooHuKos. JIronn BPEMEHHO OTAEIEHbI OT HHEPreTHUYECKOTO YPOBHS IUIAHETHI 3anpeujéHHoll
30HO1l, YTOOBI HE OTBJIEKAThCS OT IJIABHOTO CBOETO MPeIHA3HAUYEHUS — YUaCTHUS B 3BOJIIOLNH TJIAHETHI.

B cBoeii pabote «Hmena» OnOpeHCKUI TMOKA3bIBAET, UYTO UM YEN0BEKA €CMb HCUBOE CYUECHBO
uz «moukux ¢usuyeckux mamepui». COBpeMEHHOE MOHMMAaHHE 3BYKOBOM BOJIHBI, CONPOBOXIAIOIIECH
BCSIKOE JJIEKTPOMAarHUTHOE U3J1y4EHHUE, IIOJHOCTHIO ITOATBEPK1aeT UHTYUTUBHBIE MBICIA DIOPEHCKOrO.

CornacHo peBHEMY 3HAHUIO, «38YK — 3mo 2onoc Céema», a COTIacHO (hU3UKE, TIPU MPOXOKIACHUU
BOJIHBI CBETA WIM APYTOM KAKOM 3JIEKTPOMArHUTHOW IOIEPEYHON BOJHBI CKBO3b BELIECTBO, IPOUCXOAUT
pacuiernyieHle BOJHBI Ha CIEKTP YacTOT, 3a CU€T 4ero (OpPMHUPYIOTCS MOCIEA0BATEIBHOCTH WU
HEOJHOPOJAHOCTH CTPYKTYpPbl W3 aTOMOB U MOJIEKYJ. OJTO H3MEHSIET YNpPYTrMe CBOWCTBAa BEILECTBA,
BO3HUKACT IMHAMHYECKasl MPOJIOJIbHAS BOJHA 3BYKa, BOJIHA aBTOKOJIEOaHUH, YTO TIOATBEPKIAET MMOHATHE
0 3BykKe, Kak o roinoce Cera. Kaxmoe Teno 03BYy4eHO MBIIUICHHEM AEMUypra B BUjaE BHOparuit
MarHUTHOTO MOJI T€HOMA, YTO TOXKJAECTBEHHO MOHATUIO — OXyXOTBOpeHHs. O3BYy4UTb — 3TO, 3HAYMT,
OYXOTBOPHT.

CMBbICH uOeanuzma TOCHOJCTBYET Haja Bceil (umocodueil, MOCKOIbKY BCE, YTO MBI BUIAMM M
OLIlyIIaeM, MMEET CBOE OCHOBAHME B IPUPOJC BEIIEH, CO3AAHHOM KpyrospalleHueM Mbiciu TBopua,
peanbHOro, He Metaduzuueckoro. KomOuHaius BHeyaTICHH HAIIEro yma HampsMyl0 CBs3aHa C
0CO3HaHHEM (PU3UYECKOH peabHOCTH SHEProMH(POPMALMOHHBIX MO BHEIIHEH Cpenbl MOCPEICTBOM
COOCTBEHHBIX OPraHOB OLIYIIEHUsI. MO3T TBOPUT TEJIO, CaM MPH 3TOM Pa3BUBAETCS U COBEPIICHCTBYETCS
[0 Mepe TMPOYTEHUS UM DICKTPOMATHUTHOM «KHU2U J#CU3HU» - O3BYYEHHOW OOBEKTHBHOMN
AJIEKTpOMarHuTHOM peanbHOocTU. HO B cpenneBekoBoit EBponie payuonanvuwiii npunyun MOCTHXKEHUS

"E.A. Yommc Bamx. ITyremectBue aymu B napctBe MEPTBBIX. Erunerckas Kuura MépTBeix. M.: Acconuanus 1yXOBHOIO
enuHCcTBa «3070T0M Bek». 1995. -440c.
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peanbHOCTH, 3ajloXeHHbIi B Wuauu, Erunte M NOBTOpPEHHBIM Tpekamu, ObLT MpeBpaméH B
CXOJIACTUYECKU-PEIMTUO3HOE TpecTaBiieHue. M yenoBedeckuil pasyM BpPEMEHHO JIMILUJICS DHEPIUH,
CHOCOOHON 00eCTIeYUTh MPOHUKHOBEHHUE B EHCTBUTENBHBIA MUP — SHEPronH(GOPMAIIMOHHBIN MUpP 3eMiTu
n KocMoca. KaxIplil NOMKEH CaMOCTOSITENBHO MPOWTH IyTh COBEPUIEHCTBA 10 MNPOBOJMMOCTH H
CBEPXIIPOBOAMMOCTH, M TOT/Ia OH BOWAET B MUP MH(OPMAITMOHHOTO MOJIS, UMEHYEMOTI'0 MHOTJa CJIOBOM
«OunbnanoTeKa akamm». MpICIb JeMHypra mocpeaCTBOM 3BYKa MEPEXOTUT U3 IEKTPOMArHUTHOTO TOJIS B
BEUIECTBO M 3allOMMHAETCA B BUJE IOTOKA MIEKTPUUYECKUX 3apAN0oB B maMmsaTH. M denoBek HauumHaeT
MBICIIUTh MBICIIBIO IEMUYpPra, a JIEMUYPT MBICIUT BCeMH (hOpMaMH TeNl U BEIIECTBA, NOCKOJIbKY BCE OHU
03BYYEHBI — 00YXOmMEOpeHbl, Kax/ias B CTEIIEHH €l COOTBETCTBYIOIIECH.

[TosTOMY JIFOU MBICIIAT IOCPEICTBOM 3BYKOB BHYTPEHHEU PEUYM. KAKOBbl MbICIIU, MAKOEA U PEUb,
BHYTpPEHHSS U BHELIH:AA. [laMaTh CUIIBHO yKpeImIseTcss Ipy HallMCaHUU TEKCTa BPYUHYIO aBTOPYUKON MU
kapanzamoMm. Ci0BO sBIIIETCS MaT€pUAIbHBIM HOCHUTEIEM YEJIOBEYECKMX MBICIEH M IPEICTaBICHUN
YeJI0BEeKa O BHEIIHEM MHpPE, MBICIU OTOOPaXKAIOT MHUP JCHCTBUTENBHBIX BEIIEH U MUP BOOOpPaKaeMbIX
BELEH U SBJICHUM, XPAaHUMBIX B CTPYKType HamsATH. YeloBeK SBIAETCS CO3JATENEM WIM TBOPLIOM
COOCTBEHHBIX CJIOB, /IaBa€MbIX YEJIOBEKOM TEM SBJICHHUSAM M BeIlaM, KOTOpbIe CO3JaHbl TBOPLIOM, YTO
IIPUBOJUT K MBICIIU O CYIIECTBOBAHUHU TOT'O, YbH MBICIIM 3aIIUCAHBl B KHU2E HCU3HU» BHEIIHUX IOJIEH U
SBJISIIOTCS] OOBEKTUBHBIMU MJIU ITEPBOOOpa3aMHu ISl YeIOBEKa.

Ho npo6isiema sHEpromH(pOpMalMOHHOTO CMBICTIA CII0BA HE PellieHa B JMHIBUCTHKE U (HII0COPUU
0 HACTOAIEro BpeMeHH. Jta mpobnema pemena B Burakocmomormu®. Hax npaxom ymos MHOTHX
MOKOJICHUH TpopacTaeT 3HaHUE, COXPAHAS C1060 €r0 B XpaMe BEYHOCTH >KU3HU. TeM cambIM, Oraromaps
pPOCTY HAKOIUIEHHBIX 3HAHUN IOKOJEHUAMHM JIOfeld, He paboTaeT 3akoH (GMIOCOUN «OTpULIAHHE
oTpulaHus». PaboTaeT 3aKkoH: BCAKOE IMOCHEAYyIOIIee JeHCTBHE MPOUCXOTUT MO MaMSATH MPEAbLIYIINX
JENCTBUM.

1.15. YuuBepcajbHasi eAMHUIA U3MEPEeHUsSI KOCMUYecKOoil HHGopMaMu — 3IeKTPUYecKHUii
KO0J1e0aTeJIbHbIN KOHTYP, KOTOPBIM SIBJIsIeTCH Besikasi popma BemecTBa

Ecmu ans mamepenus undopmanun Knox DnpByn IllenHoH BbIOpan Oe3pasMepHYIO €AMHUILY
oum, 1o TBopel Bcex orcugvix Gewjeli Kocmoca WM30pall B KayecTBE YHHBEPCAJIbHOH eIUHMIbI
H3MepeHus1 HH(POPMALMH B 3JIEKTPOMAarHUTHOM cpezie KOCMOCe dIIEKTPUUYECKUN KosleOaTenbHbINH KOHTYP
- YHUBEpPCAIbHbII IJIaH CTPOEHUS BCAKOH (OpMBI MaTepuu, HE3aBUCUMO OT €€ BUIa WM THINA, U OT
CMBICJIIOBOTO  COJIEPKaHMsL. DJIEKTPHUUECKUI KojeOaTeabHbIH KOHTYp SBISIETCS YHUBEPCAIbHBIM
N300peTeHUEeM TMPHUPOJIbL, OUNOILHOU CMPYKMYPOlU, B KOTOPOH OECKOHEYHO JI0Jr0 MOKHO COXPaHSTh
cOOCTBEHHbIE He3aTyXaroliue KojeOaHHs, KOTOpble HE 3aBUCAT OT HH(OPMAIIMOHHOIO COJAEpKaHUs
KOJIEOaHUH 3JIEKTPOMArHUTHBIX BOJH. M motomy Bc€ pazHooOpasue KMBBIX (hOpM BellecTBa, Biajes
pa3HbIM MH(OPMAITMOHHBIM cojepxkanueM (npomusopeuusmu cornacHo ¢punocopuu ['eremns), sBISIOTCS
JUIOJBHBIMUA 3JIEKTPUYECKMMHU KOJIEOAaTeNbHBIMH CHUCTEMaMHU.  ODIEKTPUYECKUH KOHTYp KoJieOaHUM
COCTOMT BCEro U3 JIBYX HEJIMHEIHBIX 2JIEMEHTOB — KOHZEHcaTopa (Tesno, Kak HaKOTUTENb 3JEKTPUIECKOM
SHEPrUH) U MHIYKTHBHOCTH WM CTPYKTYPBI IIAMSTH, PETYIUPYIONICH TOK KojeOaHul B TIpoLiecce 3apsiaa
U pa3psi/ia HAKOIUTE S YHEPTHUH.

VYHuBepcanbHO Mepoit  uH(popmanuu TBoper BbIOpall HECUMMETPUYHBIH KBaApyIoJib, JBa
HECUMMETPHUYHBIX JHUIOJS B MX €IUHCTBE, TOXKJICCTBEHHBbIC IO MNPUHLUUIY pPabOThl  OOBIMHOM
paZiMOTEXHUYECKOW aHTeHHE. JIunojgp MarHUTHBIA W JMIIONb 3JIEKTPUYECKUM, KOMMM SBIIAIOTCA
CTPYKTYpa MaMsATH U YyBCTBUTEIbHAs CUCTEMa — BOT yHUBEpCalbHas €IUHUYHAs (opMa MaTepUU IS
U3MEPEHUs1 DIEKTPOMarHUTHOM uHpopmauuu u BbyieneHus 3BYKA, mnpunocumoro BonHamu
¢doroHHOI/>pupHOI cpenbl.

KirouyoM K MO3HaHMIO €CTECTBEHHBIX 3aKOHOB IIPUPOJIbI, YHNPaBISAIOLIMMH IIPOLECCaMU pOCTa U
Pa3BUTHSI KOHKPETHBIX OOBEKTOB MAaTEpPHAIbHOIO MHUPA, MOXKET CIYKUTh 3JIEKTPOMArHUTHBIN Crocod
B3aMMO/ICHCTBHSI MAaTEpUH BELIECTBA C TOHKOW MaTepuel BOJIH (OTOHHOI/3upHON cpenbl. MarHuTHoe
10JIe TIPUHAJUIEKUT CTPYKTypaM MaMsaTH Mo oOmmM noustueM — JKeHckoe win nopoxjatomee Hauvaso.
TBopenr — 3To oTell BcexX Bellel, 3ByKOBas BOJIHA, (OpMHpYIOLIas 3JIEKTPUUECKOe MOJe IMoJ OOLuM
Ha3BaHHeM — MyxKckoe WM 4yBcTBHTenbHOe Hauano. TBopeHHe MocpelcTBOM 3ByKa (WM 1yXa,

8 Merpos H. B. BHTaKOCMOJIOrHs — OCHOBA JUTsl IOHMMAaHHUs peanbHoro 3Hanms. CII6.: M3a. «Bepecra». 2016. -388c.
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apXUTEKTOpA, 30/{9€r0) BCEX BEIICH OCYIECTBISIOT JBa Havana, MarHUTHOE U AJIEKTPHUUECKOE, KOTOPHIE
BBIPAXKAIOTCA 4epe3 INIOTHOCTh IIOTOKA 3(pHpag. Tpuana nexuT B OCHOBE 3BOJIOLUHU BeeneHHOM.

Ortcrona cnenyer, uro XKenckoe Hauano kak renom BceneHHO# cymecTByeT Be4HO, OHO 001aiaeT
IapoM peYd — O3BYYCHHOro MbIluieHus. bnaromaps stomy napy JKenckoe Hawano (AGcouor)
MOPOXK/IAaeT BpEeMEHHO jxuByniee Myxckoe Hadano u yuut ero pasroBopHO#l peuu, crocoOCTBYroIei
TBOPYECKOMY THpOIlecCy, YIOBIETBOpsIoNieMy MoTpeOHocTn Abcomora. JKeHmmMHA y4uT MyKUuHY
TOBOPHTH, Jeiasi U3 Hero aemuypra — TBopua Bcex Bemieid. XKenckoe Havano coxpansier BHyTpH ce0st (B
TeHOME) BCE 3BYKH — JIyXOBHBIC 00pa3bl BCEX BEILCH.

YroObl MOHATH PEATBHBIN MUP U POb 36VKA 6 IMOM Mupe, CIeyeT pealbHO pacCMaTpUBaTh U BCE
BHYTPEHHME IIPOLIECCHI B TEJIE CAMOI0 Y€JIOBEKA, @ OHU HOCAT JJIEKTPOMAarHUTHBIM Xapakrep. Hamomuuwm,
4T0 (opMa MArHUTHOTO IOJISL BCEr/la B TOUHOCTH IMOBTOPSIET (OPMY IEKTPHUUECKUX TOKOB M 3BYKOB,
oOpasyromux 370 nojie. Toky, TKymue B Teje, HalpuMep, 4eJIoBeKa, (OPMHUPYIOT MOJe ITOTO Tela JUIs
TOHKOW 3HEPronH()OPMAIIMOHHOM CBSI3M C BHEIIHUMH IOJISIMH.

Ha »stoM u gepxutcs monsarue, 4yro ¢opma Tena — 3tro MEPA, u3mepurenbHoe CpeacTBO
3BYKOBOW MH(OpMAINK AJIs1 U3BJICUCHHS €€ U3 BHEIIHEero aiekTpuyeckoro nois. A MEPA undopmanuun
ectb MEPA Bpemenu xu3uu unu MEPA wmbiciu. Meicniu TBopua pasHooOpasHble, HOSTOMY U BpeMs y
KaX/10il JXKuBOW cymHOcTH cBOE. Pa3zHooOpasue MbIcneil TBOpPUT pa3HooOpazue ¢(opM KHM3HU U
pa3sHooOpa3ue uX BpEMEHHU CYIIECTBOBAHUS, KOTOPOE €CTh BPEMs KU3HU JJaHHBIX CYIIIHOCTEH.

3aKOH 3JIEKTPOMAarHUTHOTO KOJIeOaTeNbHOTO MPOoIecca CTUPAET I'paHb pa3inyuus MEXKIY 3aKOHAMU
KBaHTOBOTO MHpa MHUKPOYACTHI] M 3aKOHAMH MaKpOMHUpa, a JIEKTPUUYECKUN KoJeOaTeNbHBIH KOHTYp
CTaHOBUTCS YHHUBEpCaJIbHOU (hopMOH Bcex >KMBBIX (opM BemiectBa. [loatomy dunocodekast npodiema
3BYKa U BOCHPHUATHS (PU3MUECKON pealbHOCTH CBOOOJHO pemraercss B (PU3MKe 3JIEKTPOMArHUTHBIX
SBJICHUM.

ITo mepe ycioxxHEHHsI cooOIecTBa (CHCTEMBI) U3 MaTepUabHBIX (OPM OJTHOTO BHJIA, CEMEHCTBa
WIM OJHOM oOulei MmocneaoBaTeNbHOCTH, MPOUCXOIUT COTJIACOBAHHOE COOTHOIIEHUE KOJUYECTBa
CTPYKTYp (MEpPHBIX €IMHHMI) TaMSTH W YYyBCTBUTEIBHBIX (pa3MepHBIX) DJJIEMEHTOB (KadecTBa
uH(pOpMaIMK), B3aMMOJCHCTBYIONIMX C BHEUIHEH CUTHAIBHON uH(popmammeil. dopma MaTepum Kak
KOJIJICKTUBHOE COOOIIECTBO POACTBEHHBIX 371eMeHTOB — 3T0 MEPA uH(}OpMalMmoHHOrO coaepxaHus,
1noI00HO TOMY, KaK €IMHUIA U3MEPEHUs JUTMHBI MUJUIUMETD SIBJISETCS MEPOil BCeX pa3MEepHOCTEN JUIMH.
OObeuHeHne poICTBEHHBIX 3JIEMEHTOB B CUCTEMY CBSI3aHO C TEM, YTO CHCTEMa CIIOCOOHA MPUHUMATh U
B3aMMOJICHCTBOBaTh C OoJiee JIMHHBIMH BOJIHAMH, Ye€M HHIUBUAyalbHBIA 371eMeHT. TeM cambIM
YBEIUUUBaETCSI 00bEM HMHPOPMALMOHHOTO COJAEPXKaHMs., NPOYUTHIBAEMbIA cHcTeMoW Ten. Pactér
CTPYKTYpa NaMsTH U 6oJiee pariiOHAIbHBIM CTAHOBUTCS MPOLIECC MBIIIICHHUS.

«['maBHOM LeNbI0 BCEX UCCIENOBAaHUN BHEIIHEr0 MHUpa JOJHKHO OBITh OTKPBITHE PAllMOHATIBHOTO
NOpsAJIKa U TapMOHUH, KOTOPbIE TBOPELl HUCTIOCIA)l MUpY», ticanl M.Kemnep. YHuBepcalbHbIM 3aKOHOM
OOBEKTHUBHOTO MHpa SIBJISETCS 3aKOH COXpaHeHus M pa3BuTHs JKu3Hu. BcnoMHuM, 4T0 BCe OpraHbl
YYBCTBOBAHUSI 4EJIOBEKAa M BECTUOYJSAPHBIA ammapar OpPUEHTAUUMH B HPOCTPAHCTBE PACIOJIOKEHBI
HEIMOCPEACTBEHHO Ha TOJIOBE, KOTOpas SBIAETCA CTPYKTYpOM IaMATH 4YeJIoBeKa. 1'010Ba OCO3HaHHO
CTPOMT TEJIO [UIs CBOETO NEPEABUKECHUS B IIPOCTPAHCTBE.

OO0BbeKTHBHBIM, KaK HU3BECTHO, SIBJISETCS TO, YTO HE 3aBUCUT OT CO3HAHMs, BOJIM, TBOPUYECKUX
CHOCOOHOCTEN M BO3MOXHOCTH HCIIOJIb30BAHHS CAMBIX MOIIHBIX MEXaHHW3MOB OJMHOYHOIO CyOBEKTa U
€ro Ccrnoco0OB IMO3HaHMA caMOW OOBEKTHBHOCTH, JACHCTBUTEIBHOCTH, HaXoAdUlelWcs B CTaIuM
HENPEepbIBHOIO JAMHAMHUYECKOTO H3MeHeHus. Ho denoBek Kak CyOBEeKT, Kak »3JIEMEHT Ouocgepsl
BBIHYKJICH [1I03HaBaTh OKPYKAOLIUN MHUP, [IOCKOJIBKY €TI0 JKU3HB SBIJISICTCS BBIHYXKICHHBIM IIPOLIECCOM,
4eJI0BEK HY)KEH 00BbEKTUBHOM Mpupo/ie 3emii, a 6e3 3HaHHH YeOBEK KUTh He cMOXkeT. VHauye Obl OH HE
CYyILLECTBOBAJI, IIOCKOJIbKY B IIPUPOJAE HET HUYETO CIY4alHOIO, a MUp CO3JaH HE TOJIBKO JIA YEIOBEKA.
Hexotopsie punocodbl KaTeropuuecku 3asBIIsiOT, UYTO «4el08€eK He 8 CUNAX HeNOCPEOCMBEHHO 6CMYNams
60 g3aumodeticmaue ¢ 00beKMuUeHOCmuvio (MPUPOOOIl) HU NPU KAKUX obemosmensemeax»™.

3nech SIBHOE HEIONOHMMAaHHE caMoW peanbHOCTH Xu3HU. Cpena >ku3Hu Ouocdepsl u Jojen —
ANIEKTPOMAarHuTHas, 3TO Ta PEAJIbHOCTb, KOTOPYIO HHUKTO U3 (mIoco(oB HUKOTJa HE 3aTparuBaeT

® Brrukos B.JL,, 3aitues @.C. MaTemaTrueckoe MOAECTUPOBAHUE JIEKTPOMArHUTHBIX SIBJIEHUH 110 METOJIOJIOTUN MEXaHUKH
crtomHbIX cpea. Mocksa. Mzn. MAKC IIpecc. 2019. — 640c.
1% Monos B.T'. ®usuueckas peanbHocTs 1 s36ik. CII6.: M3patenscrso Cankt-IletepOyprekoro yu-ta. 2004, -248c.
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pasMBIIIUIEHUEM M He NPUHUMAeT BO BHMMaHHE. Bce opraHbl 4yBCTBOBaHUS 4ellOBEKa BOCIIPHHUMAIOT
(B3aMMOJICICTBYIOT) TOJBKO Ha 3JCKTPOMArHUTHOM IPHHIMIE. Tell0 4YeloBeKa C 3JIEKTPUYCCKUMH
CBOMCTBAaMH M €ro MO3T ¢ MarHUTHBIMHU CBOWCTBAMHM PAaOOTAIOT HAa OCHOBE DJICKTPUUECKUX MOTEHIIMATAX
JEUCTBUS HEPBHBIX KIeTOK. CaMO €JOBO Kak 3BYKOBOE CONPOBOXKICHUE/COAEPIKAHUE MBICIH HMEET
AJIEKTPOMArHUTHOE MPOUCXOXKACHHE. Bce MHCTpYyMEHTHI MO3HAHMS BHEIIHMX NOJel paboTaioT Ha
AJIEKTPOMArHUTHONH OCHOBE, TIOBBINIAs YyBCTBUTEILHOCTh OpraHoB uesoBeka. Punocody ciemnyer
U3y4aTh JOCTUIKEHUSI COBPEMEHHOU HIIEKTPOHUKH.

Bce xuBbIe cUCTEMBI 00J1a/1al0T OJHUM Ba)KHBIM CBOMCTBOM — OHM BOCHPHUHHMAIOT BHEIIHIONO
uHGOpPMAIMIO B BHJE DIIEKTPOMArHUTHBIX CHUTHAJIOB, DPACHICIUIAIOT MX Ha LEJBbIA pPsl KPaTHBIX
rapMOHUYECKUX COCTABIIOIIMX, JJIA KaXKI0l W3 KOTOPbIX OTBOIAT OJHY S4YeliKy NaMsATH,
NpeABAPUTEIbHO TMOPOAUB CTPYKTYPHBbIE 3JIeMEHTbI, U3 KOTOPBIX CTPOMUTCS 3Ta syeiika. Tak B
CTPYKType HaMsTH OTOOpa)kaeTcsl MOJeTalbHOE CTPOCHUE AIEKTPOMArHUTHON BOJHBI MH(pOpPMALIUU, HO
TOJIBKO B BUJIE MOJIEKY/IIPHO-KJIETOYHOTO KOMILIEKCA: NAMAMb 60CCO30Aém cmpoeHue 6030eUcmeyrouux
GHEWHUX CUL 8 DJIEMEHMAX JHCUBO20 Gewecmea nocpeocmeom 36yka. I103ToMy maMsaTh HE 3allOMUHAET
JBaK/BI OJTHO U TO K€, HA3BAHOE OJHUM M TE€M K€ 3BYKOM, IOBTOPHOMY SIBJICHHIO TOTO, YTO YK€ paHee
U3y4eHO W UMEET UMS, HE OKa3bIBaeTCsl CONPOTHUBICHMS, HA00OPOT, OKa3bIBaeTCA OJIarONpUsATHBIN
PEKUM CBEPXIIPOBOJIMMOCTH, pe30HaHCa. TOKH, MOCTOSIHHO TEKYIINE BAOJb TAKUX CTPYKTYP, BBI3BIBAIOT
3By4aHHUE, COOTBETCTBYIOIIEE WMEHHM WIM Ha3BaHUIO OOJMKa MpeaMeTa Wid sBieHus. Bcemy, yto
M3yUYeHO, YeJIOBEK HEMEJICHHO MPHUCBAMBACT HAa3BaHMWE B BUJE 3BYKAa U €r0 CUMBOJIA - CJIOBa. YenoBek
obyyaemcs 2060pums MO Mepe TOTro, KaK OH MO3HAET 3BYKOBBIC NMEHA BHEIIHUX SBJICHUN U MPEIMETOB,
COXpaHssl MX B MaMATH. B TOYHBIX HayKaX CTpEMSTCS IPHUBECTH CHUCTEMY HAy4dHBIX TEPMUHOB K
eIMHO00pa3uio, YyTOObl 3By4aHHE ObLJIO OJMHAKOBO HA BCEX HAJIEKTaX M s3bIKaX. B KoHe4YHOM uTOre
JIIO/IW TPUIYT K €TMHOMY SI3BIKY OOILIEHUS - MBICIICHHOMY.

IIncbMeHHBIN A3BIK — S3bIK HHEPTHBIN, OH CTAOMIM3UPYET YCTHYIO pedb, 3aKPeIIsieT MaMaTh Ha
HOCUTENIAX MH(POpPMALMU, U MOTOMY MpOCTas MUCbMEHHOCTh MOSBMJIACH Cpa3y kK€ C HayaJloM YCTHOM
peud, ¥ TOJIbKO yepe3 ¥4 meproja MMCbMEHHOCTh OOpena YepThl peabHOro pocra. B 3TOT jxe MOMEHT
yCTHas peub JIOCTUTIIa MaKCUMalIbHOTO pa3ButTus. [lo Mepe pocta nomydeHHON MH(GOpMALMKA BO3HUKAET
noTpeOHOCTh €€ 3amucu U JOJTOBPEMEHHOTO XpaHEHHWs JUIS WCIOJb30BaHMA B HYXHBIH MOMEHT,
0CBO0O0XK1asi TOJIOBY OT M30BITOYHOM MH(OPMAIUH.

[Tpu3Haku pa3BUTHs Pa3rOBOPHOrO S3bIKA, MMCbMEHHOCTH, HANPSMYIO CBS3aHBI C M3MEHEHUEM
MPU3HAKOB MYXKCKOTO U EHCKOTO IMOJIOB B XOJI€ BOJIIOIMU B TEUCHHE COBPEMEHHOTO 30MaKaJIbLHOTIO
roja. BpemenHo xuBymume ¢opmsl ¢ npusHakamMu Myxckoro Havana oOydaroTcs pa3roBOpHOM peud OT
3apoxeHus. Hanomuum, uro Myxckoe Hadano camo mo cebe 1BOMCTBEHHOE: OJJHA YHUCTO C )KEHCKUMHU
CBOWCTBaMU (OTepaTHBHAS MaMATh MYXCKOTO Hadaja), BTOpas C YHCTO 4yBCTBUTEIBHBIMU CBOHCTBAMH
JUISL B3aUMOJICHCTBHS C U3ITYYCHHUSIMH.

3O.rope nucan: «l onoc, npousHocawuii 6YK8y ¢ CO3HAHUEM 8Ce20 €€ 3HAUeHUs, 8bi3bleaem CUTLY,
Komopas ompadcaemcs 80 ecex mpéx mupax». (B oobexTHBHOM MM B Mupe bojkecTBeHHOM, B MUpe
pasyma u B Mupe puzndeckom). B coBpeMEHHOM MOHMMaHHU 3TO K€ MOXHO MPEJCTAaBUTh, KAK B MUPE
HHEProMH(POPMALMOHHBIX MOJIEH, B MUPE CBOUX MBICIEH, B MUpe GU3NUECKUX ACHCTBUIL.

BHe siBneHui, KOTOpble BOCHIPUHUMAIOTCS HAIIMMU OpraHaMH OUIYIIEHUS WM PErUCTPUPYIOTCS
npubopami, a OHM Bce pabOTaIOT Ha HJIEKTPOMArHUTHOM MPUHIIMIIE B3aUMOJEHCTBUS ¢ 00BbEKTUBHOCTBIO,
Mbl HUYEro He 3HaeM 00 oOIIeM CTPOEHHH BHELIHEro U CBOETO BHYTpeHHero mupa. Ho 310 coBepiieHHO
HE O3HAuYaeT, YTO YEJIOBEK HE BCTYNAeT B HEMOCPEJICTBEHHbI KOHTAKT € OOBEKTUBHOCTHIO. OH
HHEPreTUYECKH BPEMEHHO HMMEeT 3aIlllUTHBIA Oapbep, OTIAENSAIONIMHA €ro OT 3HEepProuH(pOpMalOHHOIO
HOJIsl TJIaHEThl, 4TOObl B JaHHBIA MEPHOA PA3BUTHS CMOI LEJICHANPABICHHO 3aHUMAJICA TOJIBKO
BONPOCAMHU  COLMAJIbHOIO OO0ycTpoiicTBa uenoBedyecTBa. I[Ipy 3TOM ero [ayXoBHas CYIIHOCTb
COBEpILEHCTBYETCS, MOCKOJIBKY Ul BOCIPOM3BOJCTBA JYXOBHBIX CYIIHOCTEl TpeOyeTcsi BellecTBEHHas
dopma. [TosToMy peanbHbIl MUP OCHOBaH KojeOaTeabHBIMH MPOLIECCaMU, OH JIBOMCTBEHEH IO MPUPOJE
CBOEH — SHEPreTMYECKHH W BEIIECTBEHHbIM B €JMHOM IIE€JIOM, YTO COOTBETCTBYET JIOTMKE MBIIUICHUS
TBOPSLINX CHJI 3BYKA.

1.16. HysHa Jin Yes10BeKy JIOTHKA?

B 1882 rony Anpu Ilyankape BeicTynun B COpOOHHE ¢ HEOXKMJIAHHOM 11 MHOTHUX JICKIIEH, T/e
OH KPHUTHUKOBal 4YUCTBIA Jorm3Mm. OH ckazal: «/locuxa u ummyuyusi UCHOTHAIOM KANHCOAs CBOI0
Heobxo0umyio ponv. Obe onu HeusdexcHvl. Jlocuka, Komopas 00Ha Modcem 0amsb O0CHOBEPHOCHIb, eCb
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opyoue 00KazamenbCmed, d UHMYUYUs ecmv opyoue uzodopemamenvrocmu». IlyaHkape HOCTaBUI
Wutynmmio Ha wMecto TBopsmed Mpewm aasi TBopua. Bes ¢usumonorust uenoBeka paboTaer Ha
noocoswanuu (MHTYWIMM), YEJIOBEK HE BMEIIMBACTCS B CBOM BHYTPEHHHE IIPOIECCHl CBOMMH
CO3HATEIIbHBIMU JICUCTBUSAMU.

Iloocosnanue OTBeYaeT 3a HMHTYMLMIO, MHTYMTUBHOE BOCIPHUATHE, KOTOPOE HMEET BTOPOE
HAa3BaHUE — PE30HAHCHOE ocnpuamie TOro, 4TO YK€ paHee U3y4eHO U COXpPaHeHO B namsaTu. MHTynnus —
3TO TMaMsTh MPOLUIOTO ONbITA KU3HU, a OH ObUI MOCTPOCH Ha JIOTMKE, KaK U COBPEMEHHas >XU3Hb
TeKylero BpeMeHu. [1103Tomy g0oruka npucyrcTByeT Be3€e, B IIPOLUIOM U B HACTOSIIEM.

Wuryniust kak Wpes (PKeHckoe Hawano), M3ydeHHas paHee, - 3TO PYKOBOISIIMHA MPUHIIUAI
TCHETUYECKON NaMATH, YIPABJIAIOLMIUMN MTOBeAeHuEM TBOpLa ¢ My>KCKOU JIOTMKOM IIPU €r0 ACTAIBHOU U
TocIe[oBaTeNbHOM npopabotke BHemueil JOTMUECKOM undopmanuy B Tekymmii nepuog. Ecmu Gbl
BO BpemeHa llmartona, korpa rocmojctBoBana ¢uiocodus, wid Bo BpeMeHa D.AKBHHCKOro, Korja
rOCHOJICTBOBAJIa TEOJIOTHs], CIIPOCKIIM JII0O0ro 00pa30BaHHOIO YEIOBEKA, HY)KHA JIM JIMYHO €My U €ro
croco0y NOCTM)KEHUSI MUPA JIOTHKA, OTBET ObLT Obl YTBEpAUTEIbHBIM.

B npesHel I'penuu u B cpennue Beka B EBpone poib socuxu CBOAWIACH K CTaTyCy CHUCTEMBI
KOPPEKTHOTO MBIIUICHUS — pACCYICOeHUs, Onpeoeienus, KIacCugpukayuu, nocmanoske npoorem u
BbIOBUIICEHUE 2UNOme3, NPeONnoa0dCeHull TI0 3aKOHY 1To00us (4To BHU3Y, TO U Ha Bepxy). B HoBoe Bpems
OTKPBITUI B pa3HbIX 00JACTAX 3HAHUS HEKOTOpPbIC MPaBHJIA U MOJOXKEHUS JIOTUKH CTalli MOJIBEPraThCs
COMHEHHIO, HO B IIEJIOM 3/paBbIi CMBICI HE OTBEprajcs, XoTs rpyoOeifmieil ommOKol, HEIOrHYeCKHUM
JeiicTBUeM ObUIO JlelIeHue MUpa Ha >KMBOW M KOCHbIM Mup. Ilocie 3Toro geneHust Hactosias BoiHa
0e3ymusi co 37JpaBbIM CMBICIIOM Hayajach B XX BeKe, OHa MPOI0JIKACTCS U B HAIlIK JHU.

Vixe Oosiee cra jer Oe3pe3yibTaTHO Ienas apMus YYEHBIX 3aHATA PEIICHUEM HAOYMAaHHOU
npobiemul IPOUCXOKICHUS )KUBOTO OMOJIOTHYECKOTO MpOoIecca U3, KOOI, HEKUBOW MPUPOAbL. YUEHbIE
pa3aenuIuCh Ha MMO3UTUBUCTOB U MeTa(hu3uKOB. [ TTaBHBIM KpUTEpHEM pa3JelieHus yU€HOro MHpa Ha JBa
HEMPUMHUPUMBIX JIareps sIBISETCS UX OTHOLICHUE K Jlo2uke, 9TO MepBUYHO — Matepus uian Jlyx? Bompoc
CTpPaHHBIM B COBPEMEHHBIN IIEPUOJ, TOCKOIBbKY JlyX ¥ MaTepusl HEpa3AelIuMBbl, BCE MBICIMMOE TBOPUTCH,
BOCIPOM3BOJUTCS MM MOPOXKAAeTCsl OJaroaapsi CyIlecTBOBAaHMIO BHEIIHEH 3JIEKTPOMAarHUTHOM cpepbl,
MIOATBEPKIAIOLLEH CYILIECTBOBAHUS MBICIIALIEH CTPYKTYPbI, IOPOAUBIIEH 3TY CPELy.

HoBbIe MO3UTUBHUCTHI MIPUACPIKUBAIOTCS TEOPUH MO3HAHUS (STTHCTEMOJIOTMH) OCHOBAHHOW Ha TOM,
9TO: «CYIHCOCHUS, KOMOPbIE UMEIOM CMBICI Ol YUEHO20, CEA3aHblL He ¢ cybcmanyueli (cyurocmbio unu
nepe8ooCHOB0IL elyell), NPUPOOOUL UTU CYUWHOCMBIO MO20, YMO eCMb, HO JUb CO CE:A3MU, KOMOPble A3bIK
Unu cucmema 3HAKO8 NO380A€Mm HAM YCMAHOBUMb MeHCOY 3HAKAMU UNU CUMBOJAMU, KOMOpble Mbl
svipabamviéaem, UCX005 U3 Gakmos, COOPAHHLIX C NOMOWDLIO HAWUX HUYBCME U NOCPEOCHEOM
uncmpymenmos»'?,

Crpannoe cyxzaeHue. Ero MoxHO Obuto Obl MOBEpUTH, €CIU aBTOP 3TOIO BHICKA3bIBAHUS 3HAET
CYTh cyOcmanyuu écex eewjeli, HO OH X HE 3HaeT, oOpalasi BHUMAaHUE JIMIIb HA 3HAKU-CUMBOJIbI B BUJIE
cJ10B WK uugp, 3a0bIBasi CBOU K€ CJIOBA O TOM, YTO 3HAKU U CUMBOJIBI 0003HAYAIOT TO, YTO BOCIIPUHSTO
OpraHamu OIIYIIEHHs. A YTO BOCIPUHUMAIOT OpraHbl YyBCTBOBAaHUA? TOJIBKO 37€KTPOMArHUTHBIE OIS,
Oynp TO cBeT WM o0Opa3 CBeTa, BOCHPUHUMAEMBI TIJ1a30M, WM 3BYK, BOCIPHUHMMAEMBIH YXOM,
COBMEUIEHHBIM C BECTUOYIISIPHBIM aINapaTroM, HYKHBIM JIJIsl OPUEHTALMHU YEJIOBEKA B IIPOCTPAHCTBE.

BaxHo 10, 4TO Oopuenmayus cosemewena c npuémom 38yKa. ITUM CBOMCTBOM oOONajaeT U cama
wianera 3emis U Apyrue 1uiaHetsl. Y Benepel m CarypHa Haj moJirocaMu OOHapyKeHbl BUXPEBbIE
CTPYKTYpbI, BOPOHKM HaJ MOJocaMH. Y 3eMid HajJ KaXAbIM M3 JIBYX IOJIOCOB C(HOPMHUPOBAHbI
IUIa3MEHHBIE PE30HATOPHI, @ Ha MOBEPXHOCTU KOPBI TUIaHEeThl TOYHO Ha nosroce (CeBepHbiil JlemoBuUTHIi
OKEaH) pacroJIOKEHBI ITyOOKOBOHBIC BIAAWHBI CO B3aUMHO IPOTHBOMOJIOKHBIMU BpPAIEHUSIMU BOIBI.
3HayuT, jAaiee B IiayOb 3eMiu JOJKHBI HAXOJUTbCA CTPYKTYpPbl BOCHPUATUS HH(Pa3BYKOBBIX BOJIH
MarHuToc(epsl U yCTPOICTBO OPUEHTAIIMK OCH BpaIleHUs: 3eMJIM B IPOCTPAHCTBE.

DJEeKTPOMarHUTHBIE MOJIS/BOJIHBI — 3TO U €CTh EPBOOCHOBA MITU CYOCMAaHyus CaMOro MpeaMeTa,
u3ayvawoumero 3tu nois. 3akoH Kupxroda ycraHaBiMBaeT CBSI3b MEX]y CHEKTPOM H3JIy4eHHUsS U
CIEKTPOM IIOTJIOIIEHHS aTOMOB — OHHU TOXJECTBEHHBI. CIIEKTp SBIISETCS NEPBOOCHOBOW aTOMa, U OHH

11 . .
Cy0Ocrannust. MaTtepramicTsl CYMTAaOT IEPBOOCHOBON BCEX BEIIEH BEUHO JBIKYIIYIOCS U M3MEHSIONIYIOCS MATEPHIO.

WeanucTsl cUMTAIOT IEPBOOCHOBOW BCEX BEIIEH — HACIO, TyXOBHYIO CYIIIHOCTh, 00)KECTBEHHYIO MBICIb.

12 Mapuren XK. O uenosedeckom 3uanum. //Bompocs dutocoduu, 1997, N5, C. 107.
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UJCHTUYHBI CIIEKTpPaM aTOMOB Ha 3eMJjie U JAIEKUX 3BE3]] TaJlaKTUK, aCTPOHOMBI IO CHEKTPaM Y3HAIOT
XMMUYECKUN COCTaB 3BE3J, UX pa3sMepsl U YAAIEHHOCTb, TO €CTb UX nepgoocHosy. 1llodToMy cioBa u
(Pl — 3TO CUMB0.IBI NEPEOOCHOBLL 6CEX Geujell, YTO O00S3aTENbHO JIOJDKHBI 3HATh (PUIOCO(PBI —
no3UTHBUCTHL. Toraa He OyJeT U PacXoKJIeHHs C TeOJOTHel U ¢ MeTapu3uKOH.

3akona Kupxroda ycTaHOBWI: omHowieHue nyueucnyckamenbHol CHOCOOHOCMU mend K e2o0
NO210UWaAMenbHOl CHOCOOHOCMU 0OUHAKOBO 051 6CeX MeJl U AGNAEeMCs YHUBEPCANIbHOU QYHKYUel MOIbKO
yacmomsl Konebanui u memnepamypul. Bcakoe meno npu Oanmoll memnepamype usnyuaem
ApeUMyWecmeeHHo Iyyu maxol ONuHbl 80.IH, KOmMopbvle npu mou dce memnepamype (romeocras Teia
genoseka, ITHB) cunvree ecezo noenowaem™. Tem caMbiM Kupxro¢ ycranosui, 4ro atomam Tpedyercs
JHEPIUs [IUTAHUSA — 036Y4eHHble DJICKTPOMArHUTHBIE BOJIHBI, HO 3TO J0 CUX IIOP HE IPU3HAETCA HAyKOMU.

W3nyvarenpHas W MOTJIONIATENbHAs CHOCOOHOCTh Tella €CTh BEJIMYMHA, CBA3aHHAS TOJBKO C
MOBEPXHOCTBIO TEJIa M COBEPILICHHO HE 3aBHCUT OT OKPYXKAIOIIEr0 U3Iy4eHHUs B cpesie OOMTaHUs JaHHOTO
tena  (aBneHue  cymepmosuimu).  [lodToMy — BO  BHEHWIHEH — cpele  paclpOCTPaHSIOTCS
NHAVBUAY AJIbHBIE »snekTpoMarHuTHBIE BOJIHBI KaXJIOTO aTroMa, Kaxaod QopMmbl BellecTBa.
[ToBepxHOCTh Tena, HampuMep, AJIEKTPOHHAas OOO0JOYKAa aroMa WM  KOXKHBIM IOKPOB YEJIOBEKa,
apnsercs UYBCTBUTEJIBHOM noBepXHOCTBIO K  IEKTPOMATHATHOMY —B3aHMOJEHCTBHIO —TelL
YyBcTBUTENBbHAS 000JI0YKa (MOBEPXHOCTh Teja) CBS3aHA C BHYTPECHHUMH CTPYKTypaMH, Y4acTBYS B
o011eM KoJiebaTeIbHOM Ipoliecce Tena.

U noromy U3JIYUEHUMS noBepxHOCTH Tesla HECYT BCIO MH(OPMALIMIO O BHYTPEHHEM CTPOCHHUH
TeNa, O €ro KPUCTALUIMYECKOW pemérke, 00 O0COOCHHOCTSAX BHYTPEHHEW CTPYKTYphI Tela, KOTOphIE
COOTBETCTBYIOT BOJIHE 3ByKa. [loaToMy 3BVK BXOAUT B cOcTaB 3JIEKTpOMAarHUTHON BOJIHBI Ha IpaBax
30/14€r0 CTPYKTYPHBIX TAPMOHUK OOIIEH 3JEeKTPOMAarHUTHON BOJIHBI. DTO U €CTh OCHOBA ISl TOHUMAaHUS
TOTO, YTO 36VK — 3MO 20J0C C6emAa.

[TockombKy mpo1iecchl B Kojie0aTeIbHON CHCTeMe aTOM MIYT HEMPEPBHIBHO, OHU HE 3aMUPAIOT U HE
IIPEKPAILAlOTCsA, TO BOJIHA 3BYKA IIPOKATHIBAETCA 10 BCEH CTPYKTYpE aToMa, aTOM 3BYUYHUT, KOI/A KUBET.
3Bydar Bce BEIIECTBEHHBIE Tella, U TeNo 4yelloBeKka To ke 3ByuuT. O0 sToMm 3Hanu B Erunrte u [[peBneit
I'pennu, tae cTpomsn am@puTEaTphbl ¢ BBICOKOW aKyCTHKOM CIEIUaTbHO Il BOCCTAHOBJICHUSI TapMOHUH
TeJla B COOTBETCTBHHU CO 3ByKaMmu mpupoisl. U Bcs Beenennast momo6Ha BoMIEOHOM IHUpe — CTPYHHOMY
MY3BIKAJIBHOMY UHCTPYMEHTY.

O TOM, YTO BOJIHA W3NY4YEHHUS HECET BCIO MHGPOpPMAIMIO O BHYTPEHHEM CTPOEHUHU Tela U 00
U3Jy4aTeNbHON CMOCOOHOCTH TOBEPXHOCTH Tena, TOBOPUT d3(dekr ronorpaduu, mnoaydeHue
HHEPreTUUECKOH roJorpaMmbl IpU BOCCTAHOBJIECHUH (DPOHTA BOJHBI OT OCBEIIEHHOTO NPEAMETA.

Vcnonp3oBaHne OMOPHOIO CUTHANA Uil BOCCTAHOBIEHHUS (DPOHTA BOJHBI TOBOPUT O TOM, YTO
MIOMHUMO YYBCTBUTEJILHOW MOBEPXHOCTH/OO0JIOUKH/OPraHOB TENO 00JIaAaeT CTPYKTYpOH HamsTH, Ie
CpaBHHMBAETCSI NMPHHATBIA CHUTHaN (JIOTMKa) C TeM, KOTOPBIA XpaHUTCS B MaMsATH (MHTyHuus). Takum
0o0pa3oM, J>KMBOW TpOLECC OCHOBAaH HA COYCTAaHWUHM MABYX IOJICH — IMOCTOSIHHOM (Ha WHTYMLUH) WU
NEePEeMEHHOM (JIOTUKE TEKYLIET0 BPEMEHH).

Kaxplif aToM uMeeT cOOCTBEHHYIO 4acTOTY KOJIEOaHUN U CBOM CHEKTP MOTJIOIICHUSA-U3ITydeHHU,
U [OTOMY OH JJIUTEIBHO COXPAaHSET CBOM CBOMCTBA. 3HAUUT, 4TOOBI aTOM COXpaHsJI CBOM CBOWCTBA, B
cpeae ero oOWUTaHMS JOJDKHBI OBITh HW3JIyY€HHS, COOTBETCTBYIOIIME e€ro crektpy. Ecmum ux Her,
HA4YMHAETCS BBIMUPAHUE JKUBBIX CYLIECTB, YTO U OTMEUYAETCS B HACTOAILEE BpEMS Ha 3emile — UIET MATOE
(HEKOTOpBIE CUMTAIOT, YTO IIECTOE) BHIMHPAHUE CYIIECTB OMOChEphl, CBSI3aHHOE C M3MEHEHHEM CIIEKTpa
uznydyenuss Connua. Hesatyxaromme kose6aHus MOTOMY HE3aTyXalolllde, 4YTO OHHM IEePUOJUYECKHU
(JIOTUYECKH) moAmuTHIBaIOTCS HYKHBIM CHUTHAJIOM BHEIIHEH 3JEKTPOMAarHUTHOW BOJHBI CpEJIbI
obutanus. IlosTOMy BHEHIHSS 3JNEKTPOMArHUTHas cpela Co34aéTcd TeHETUYECKUMHU IIeHTpaMHu —
3BE3/1aMH, C LEJIbI0 BOCIIPOU3BOACTBA TEHOMA U €r0 UCTOYHUKOB IIUTAHUS B TOYHOU KOIIUHU.

Memagpuzuueckas eHoceonoeus CUUTAET, YTO B KBAHTOBOM (PM3MKE BCE MapaMeTpbl CHUMAIOTCS
npubopamH, a He OpraHaMu 4yBCTB 4esoBeka. [loaTomy, MoJ1, (pu3nku HCIONB3YIOT CBOE BOOOpaXxeHue,
a He pealbHOCTh, 4YTO CPOJHH METAauyBCTBUTEIBHOMY IIOCTH)KEHUIO, CYIIECTBYyOLIEMY B cdepe
UHTYMLIUA ¥ MUCTHYECKOro o3apeHusi. [I03UTUBUCTHI K€ CUUTAIOT, YTO TEPMUHOJIOTHS METapU3UKOB HE
MOXeT OBbITh CBeJleHa K OMNpeleNEHHBIM MHOXECTBaM UYyBCTBEHHO BOCIPMHMMAaeMbIX Bemieil. Bces

B B CuByxuH. O0mmii kypc ¢pusuku. Onrtrka. Y4ueOHoe mocodue U CTyICHTOB Qu3Texa. 2-¢ u3ganue. Mocksa. 13
«Hayka». 1983. -688c.
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TPYAHOCTH CHOPAIIUX (UIOCO(YCKUX TEUYEHUH B TOM, YTO OHU MCKIIOYAIOT M3 CBOUX PACCYXKICHUH
9JIEKTPOMArHUTHOE B3aUMOJCHCTBUE BEILECTBA C U3JIYYCHHUSIMU U POJIb 3ByKa KAaK 3014€T0 B IIOCTPOCHUU
¢dopm Bemrectsa. . Ilpu yuére s3TOrO0 sABIACHUS PUIOCO(PHI MOMMYT, YTO MBICIL — 3TO AJIEKTPOMArHUTHbIE
BOJIHBI, BO3HHUKAIOLIUME B IMPOLECCE MBIIUICHUA, a 3BYK Kak CIOBO IIOCTOSIHHO COIIPOBOXKIAET
AIIEKTPOMArHUTHBIC BOJHBI U TOJIS, TIOCKOJIBKY 3BYK KaK MPOJOJIbHAsL BOJHA MPOUCXOIUT OT KOJIeOaHUM
IIOIIEPEYHOr0 MArHUTHOTO I0JISI B CTPYKTYPHOM IIOCTPOCHHUU U3 aTOMOB.

C CcOBpEMEHHOI TOUYKM 3pEHUS J102U4ecK020 3HAHUSA TIOJEBBIX CTPYKTYpP MOXKHO CKa3aTh, 4YTO
WuTynius oOecrieyMBaeT MarHUTHBIM pPe30HAHC BHYTPEHHEH CTPYKTYpbl HaMSITH C MarHUTHBIM I0JIEM
BHEIIHEW CUTHAIBHOM HH(OpMALMK, MPUOIIKAIOMIEHCS B TyIIe JIPYTMX CHUTHAIOB. DTOT PE30HAHC
NaMATH €CTh MHTYMTUBHOE Yy3HAaBaHHE M BBHIOOPOYHOE B3aUMOJICHCTBHE, OTKPBIBAIOLIEE PEICIITOPHBIE
opraubl (Myxckoe Hawano) Ha osnekrpuueckuid npuéM sSHepruu uHpopManuu. Tak MarHUTHBINA
PE30HAHC WM HWHTYULUS [aMATH BbI3BIBAET KBAAPYNOJIbHBIA JJIEKTPUYECKUM PE30HAHC Ha
YyBCTBUTEIBHON 000JIOYKE, YTO U €CTh JOTHKA JAeWCTBUH KUBOW (opmbl. Bce BHyTpeHHHUE Mpolecch B
TeJle YEJIOBEKA HE MOJBJIACTHBI CO3HAHUIO YEJIOBEKA, & TOJIBKO MHTYULIUHU, [IOTOMY YTO MHTYHUIUS — 3TO
NaMATh MPONUIBIX JeHCTBUI (IOACO3HAHUE) MHOTUX ITOKOJICHUH, OHA HE TIepecMaTpUBacTCs B TEKYILIEM
co3HaTesbHOM mporecce. Co3HaHUE K€ HYKHO TOJBKO B TEKYIIMH MOMEHT IO3HAaHUS MHpa. DTOT
IpUMep MOKA3bIBACT, YTO B XKMUBOM IpUpoae He paboTaeT PuiIocoPCKUil 3aKOH «OTPUIIAHUE OTPULIAHHSI.
PaboTaer 3aKkOH COXpaHEHUS W Pa3BUTHSA JKU3HHU. BCAKOE IOCIEAyollee ACHCTBHE MPOUCXOIUT IO
MaMSATH NPEIbIAYIINUX JEUCTBUM. .. .

YroObl n306ekaTh CyOBEKTUBHBIX OMIMOOK CO3HAHMS, MPUPO/IA BBEJIA CMEHY MOKOJICHUH JIIoeH B
OJIHOM LMBWIM3ALlMM U CMEHy caMuxX LMBWIM3anuil. OIUIONOTBOPEHUE OCHOBAaHO HA CIUSHUM [JBYX
KOMIUIEKTOB IIaMATH — JOJTOBPEMEHHOMN, OTBEUAIOLIEH 3a IOJCO3HAHUE U MHTYMIIUIO, U ONEPATUBHOM,
OTBEYAIOLIEH 3a 3HAHMS TEKYLIEro BpeMEHM XKU3HM. [[03TOMy BCe OTKIOHEHMsS OT HOPMAaJIbHOIO IIyTH
Pa3BUTHUS CBSI3aHBl C Be2eMaAmMUBHbLIM NepuoOOM TIOCHE OIUIOAOTBOpeHHA. BOT TyT M HyKHa CMeHa
MOKOJICHHUH, CMEHA MBICIIEH TBOPUECKOTO Mpoliecca, YTOObl He yCyryOusTh OHOKU. YUEHBIH HE TOIKEH
ObITh paboOM CBOMX WJIM UyKUX OIMOOK. Hajx mpaxomM yMOB MHOTHX MOKOJEHHMH MPOpPAcTaeT 3HAHHE O
peaJIbHOM MHUpE.

1.17. TpeOyercst HaliTH 001IMIi VIS BCeX 3aKOH

YenoBek Hy)XeH Ul IUIaHEThl HE B MHIMBHUIYaJIbHOM IUIaHE, a B cooOliecTBe cebe MoJo0HbIX,
100 Tonbko coodmectBo 3 MHOKecTBa POJICTBEHHDBIX 1o mpoucxoxaeHuto ocodeii (KOrepeHTHBIX)
CHOCcOOHO y4acTBOBATh B IBOJIOLMOHHOM Ipoliecce caMoil miaHeThl. McTopust pa3BUTHSI COBPEMEHHBIX
JroAei XOpOIIO BHMJHA Ha NpPUMEpPE Pa3BUTHUA COLMANbHBIX OOpazoBaHuid. [Ipu pasBuTuM coumyma
YEJIOBEK KaK BMJ HE U3MEHSETCHA, OH TaK U OCTAa€TCs 4YEIOBEKOM, HO HCTOPUYECKH HAKAIUIMBAKOTCS
3HAHUS, HAa OCHOBE KOTOPBIX  COBEPIUIEHCTBYeTCcs »dHeprerndeckas u uHpopmanuonHas CETb
coo01ecTBa YenoBevyecTBa. B 0MHOUKY 4eIoBeK He CIOCOOEH Mo3HAaTh TpeOyeMble HBOJIOIMEH 3aKOHBI
npupoasl. B coobmectBe cebe MOAOOHBIX OH JETAaeT 3TO UIPAOYM, JIETKO M CBOOOJHO. YenoBek He
Ha0JII0/1aTelIb CO CTOPOHBI 33 XO0M 3BOJIIOLIMHY, OH HETIOCPEICTBEHHBIM yYaCTHUK 3TOT0 Ipoliecca.

3Hanus 4enoBex MojgydyaeT OT pa3pO3HEHHBIX HAYUHBIX UCCIEIOBAaHUM U OT PabOThl PEIUTHO3HBIX
MHUCTHUKOB U CBATBHIX. HO ocTaércsi orpoMHBIM MUp HEUCCIIEOBAaHHBIX obOnacTed. MoOXKeT M 4elnoBek
HOJYYUTh O HUX 3HaHHE? MOXKeT, HO JJI 3TOrO0 HaJlo MPOM3BECTH 00OOIICHHE W3YYEHHOTO U HaWTH
yauBepcanbHblii 3AKOH, cormacHo xoropomy pasBuBaerca Mup. Hayka ompenenuna, 4To Bce aTOMBI
XUMHUYECKHUX DJIEMEHTOB HMEIOT CBOM WHIMBUIYaJbHBIM CIHEKTP MW3JIY4YE€HUS U IOIJIOUICHMS.
PaguoacTpoHOMUS U ONITUYECKAst AaCTPOHOMUS JOHOCST CBEIACHUSA O COCTaBE M3JIYYCHMH 3BE31 NAIEKUX
rajakTiuk. VX crnekTpsl ToXJAecTBeHHBI criekTpy COHIA, W BKJIIOYAIOT B ce0sl CIIEKTPbl M3BECTHBIX Ha
3emiie aTOMOB. 3HAUUT, 3aKOH CHEKTPAJIBLHOIO aHAJIU3a PAclIpOCTPAHAETCS Ha BECh KOCMOC, C KOTOPBIM
YEJIOBEK HE MMEET HENOCPEACTBEHHOIO0 KOHTaKTa. Bech MHUp NOCTPOEH IO OJHOMY 3aKOHY — 3aKOHY
ANIEKTPOMArHUTHOTO KoJjiebaTenpHOro mporecca. M 310 cpa3y ke MeHseT xapakrtep (uiocodckux
Pa3MBILLIICHU.

3akoH [I. Mo3nu yCTaHOBWJI €CTECTBEHHBIM psi XMMHMUYECKHUX DJEMEHTOB [0 JIMHUSIM
PEHTTEHOBCKOI'O CIEKTpA — KaXIblil XUMHYECKHUM 2JIEMEHT MMEET CTPOIMM M HEU3MEHHBIH IOPSA0K
YaCTOTHOTO CIeKTpa. JIMHUM CreKTpa OAMHAKOBO CMEILIAIOTCS OT 3JIEMEHTAa K AJIEMEHTY B 00ILeM paxy
JJIEMEHTOB. XHUMHYECKHE IJIEMEHTHl Da3Hble, a BBIPAKAEMBbIE HMHU CIEKTPbl WHAMBHYaJbHBIC,
OJIMHAKOBBIE, B KAKUX Obl COETMHEHUAX MOJIEKYJI OHU HE ObLIH.
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Coenacno cnekmpy uznyuaemvix 4acmom s0pamu amomos8, KOpeHb KEAOPAMHbll U3 4acmombl
JIUHUTL PEHM2EHOBCKO20 CNEeKMpa NpONOPYUOHALEH DNeKMPUUECKOMY 3apAly UlU AMOMHOMY HOMEpPY
XUMUYECKO20 2NIeMeHma.

SAnpo aroma MOCIEIHEr0 3JIEMEHTa KaXkJIO0ro MEpUOoJa CTAHOBUTCSA SAPOM IEPBOTO 3JIEMEHTA
CJIEYIOILEr0 NEPUO0Aa, IOBTOPSS WelouHble C80LUCmea IEPBOTO IEMEHTA B IpeabIaAyIieM nepuone. Kto
ObLI MMOCJICIHUM, CTAHOBUTCS MEPBBIM B HOBOM IEPUOE KU3HH, H BCE OBTOPUTCS 3aHOBO. TakoB 3aKOH
C®OEP umu nepuonos pazsutuss — CBETOMBPOB. 3OT1oT mpuMep NOKa3bIBa€T HECOCTOSITEIBHOCTD
3aKOHA JHMAJEKTUKU  <«ompuyauue ompuyauus» W  Pa3BUTUE 1O COUPAIM C  IOCTOSHHO
YBEJIIMUUBAIOLIMMUCS B pa3Mepe BUTKaMU. Bcé€ mmeer npenen pa3BUTHsI, OTPAHUMYEHHBIM IPOLIECCOM
MBIIIUIEHUS], TOKECTBEHHOMY IIEpHO,Iy MAarHUTHBIX BUOpAIIHA.

Bce mnpeamerst u coObiTus mposiBieHHOro (usndyeckoro mupa ectb 3AIIMCH wmbicied,
BBIpakaeMbIX MarHUTHBIMH BHOpanusiMu reHoma Beenennoii, mpicneit AGcomora. Korna 3akon kocmoca
HapylleH, U 3aKOH HPABCTBEHHOCTH IEPECTAET AECUCTBOBATH, IOSBIAETCS IOCIAHHUK — HOCUTEINb
CJIOBA, 4t00b!I BepHYyTh 4eJI0BEYECTBO Ha MyTh VcTHHBI. Mup ynpaBiisieTcsi MAarHUTHBIMM PUTMaMH U
COOTBETCTBYIOIIMMH €My IOCIaHHHKaMH, Oydb TO Ha YPOBHE TOPMOHAJbHBIX MOJIEKYJ, Ha YpOBHE
MaxaTMm 4yejoBedyecTBa, Ha YpPOBHE HEOECHBIX CTPAaHHMKOB THma JIyHBI JIsI KOCMHUYECKHX OOBEKTOB.
Kaxnpiii venoBek W kaxnias BemiectBeHHass (opma sBisercss JKWU3HBIO Toii mpbiciu (MarHUTHBIX
BUOpalui, BEIPQKCHHBIX MarHUTHBIM 3BYKOM), KOTOpasi UX COTBOpPHJIA. DTO 3aKOH. [IOMHMMO BHEITHHX
NIPU3HAKOB (POPMBI, BCE OHHU COJIepXKaT BHYTpH ceOs 3BYK, OO0 1I000My I1aHy OBITHS TpeOyeTcs MOKPOB,
¢dopma, 9TOOBI BEIPA3UTH KU3HB ATOTO IJIaHA — TyXOBHOTO 00pasa.

BuOpanuy MarHuTHOTO 1MOJIst 00JIaIaf0T TPEMS aclieKTaMu: 1) CIBIIMMOCTBIO, 2) BUAUMOCTBIO, 3)
OLIYIIAaEMOCTbI0O OCO3HAHHOT'O BOCHIPHUSATHS, YTOOBI 3aIIOMHUTH CIIBIIIMMOE M BUJIUMOE, U MBICIUTh UMHU
nol00HO TOMY, KTO co3al ux. BuOpauuu MarHUTHOTO moJis — 3To IuiaH. M TpeOyroTcest MatepuaibHbIe
BElIH, YTOOBI BBIPa3UTh M OOecreuyuTh kHu3Hb MbIcHsAM TBopua. Tem cambiM TBOpel KMBET KHU3HBIO
MHOJKECTBa, CO3JaHHBIX UM (opM BemectBa. M moromy B kocmoce Bcé ectb )KM3Hb, u Her cmepTn.
Cuna Tena MbICIH 3aBUCUT T CHJIBI yMa.

JlekapT B cBOE BpeMsI BBIPA3MJI COMHEHHE B OTHOIICHUH TEOJOTHYECKOTO (PETUIHO3HOT0) METOa
no3HaHus Mupa. OH CKIIOHSUICA K €IMHCTBY HAayKM JIFOJEH M TOrO MHUpPA, KOTOPbI Hayka u3zydaer. OH
oOparan BHIMaHHe Ha HEOOXOAMMOCTh B3aUMOJICHCTBUSI CYyOBbEKTa (YEeTI0OBEKa) C peabHbBIM MHPOM Kak
€IMHCTBEHHOTO c11oco6a mo3HaHus. MoKHO JIM MO3HAaBaTh MUP MPUPO/IbI, HE 00s1aas ¢ HUIM KOHKPETHOM
cesi3u? Koneuno »xe, Her. Bcs umHbpopmanus mupa COAEPKUTCS B JIEKTPOMArHUTHBIX 0O0pa3ax,
BOCIIPUHMMAEMBIX OpraHaMH YyBCTB 4elloBeKa, (OpMHpYs MPU 3TOM CBOE CO3HAHUE — CYILECTBOBAHUE
coemecmno co 3uanuem. llepBooOpazaMu OCO3HAHHOI'O BOCHPHSATHS YEJIOBEKOM SIBJISIOTCS 0Opa3bl
NpeIMETOB U SIBICHUHN, paHee CO3JaHHBIX AEMUYPTOM COTJIACHO MbIciei AOcomoTa. DTO K€ 0YEBUIHO,
HO He Bce (uuocodsl Tak aymaroT. OOmMM A7 BCEX 3aKOHOM SIBIISIETCS YHHMBEPCAJIbHBIA 3aKOH
COXPAHEHHUS U Pa3BUTHS )KU3HU B KOCMOCE.

1.18. PeasibHO TO, YTO CyLIeCTBYET HE3aBHCHMO OT YeJ10BEKAa

Hauano Bcskoro mosHaHusi BooOmie u mno3Hanusi Bcenennoit, mpuponst 3emiu, CosHua u
ConHeuHO# cucTeMBl B 1I€JI0M, IO3HAaHHE CAaMOr0 YeJOBEKa KaK CyObeKTa NpUPOJbl IUIAHETHI,
3aKOHOMEPHO CBS3aHO ¢ ujeedl oOmiero 3akoHa - TEHETUYECKOro €JUMHCTBA BCEX BELICH M sIBIEHUM
npupossl. ['eHeTHueckoe eIUHCTBO OOYCIOBICHO TEM, YTO BCe Mpolecchl BO BceneHHON cBsA3aHbI C
PHUTMOM BOCHPOU3BOCTBA I'€HETUYECKOM MaMATH siipa BeeneHHoi.

JluHaMu4eckue mpouecchl B KOCMOCE U Ha 3eMiie MIyT €CTECTBEHHBIM IYTEM YIOPSIOYMBAHUS
CTPYKTYpHO# OpraHu3anuy HO 3aKOHOMEpPHOW JMHMU (a30BOro IpeBpaimieHus BemectBa: OroHp —
Bo3nyx — Bonma — 3emus, (ruiazMeHHOE cOCTOsIHHE, Ta3000pa3Hoe, xkuakoe, TBEpaoe). TexHomoruei xe
3TOrO Mpolecca COBEPIICHCTBA CTPYKTYPHOM OpraHM3alMM SBISIETCS TEXHOJIOTHUS 3JIEKTPOMArHUTHOTO
B3aMMO/ICHCTBHSI, COMIPOBOXK/1AEMOI'0 3BYKOBOW BOJIHOM, 3ByKOM Wi CIIOBOM. DTa TEXHOJIOTHS SIBJISETCS
JMHAMHYECKAM MPOSBICHHEM MBIIUICHUS ¥ SI3BIKOBOTO  (3BYKOBOTO) OOmIeHMs. MBplnuieHue,
IPOM3BOJICTBO peuM dYepe3 (OpPMHUPOBAHUE 3BYKOB, CIyXa B IPOILECCE OCO3HAHHOIO BOCHPUSATHUS
BHEIIHUX OOpa30B, BCE OHU CBS3aHBl OJHUM U TEM >K€ INPOLIECCOM TBOPEHHUS HYKHBIX YEIOBEKY
npeaMeToB ObiTa. CaM ke YelToBeK U BCe OOBEKTHI BHEIIHETO MUPA CO3AaHbl TBOPLIOM, HE YEIOBEKOM, U
MOTOMY OHH SIBJISIFOTCS] pe€aJIbHBIM MHPOM.
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XapakTepHOo, 4YTO 1O Xoay (ha30BBIX NpPEBpalllEHHI BeIIeCTBAa CHIKACTCS CKOPOCTh
MPOHUKHOBEHUS AJIEKTPOMArHUTHBIX BOJH BHYTPbH BELIECTBA, HO IPU ITOM YBEIMYUBACTCA CKOPOCTh
NPOHUKHOBEHUS 3BYKa BHYTPbH BeliecTBa. Hanbosbmas ckopocTh 3ByKa B TBEPIBIX (KPUCTAIUTUYECKUX)
¢dopmax BemIecTBA, COOTBETCTBYIOIIUX CTPYKTYpaM MaMsITH, CIHOCOOHBIX K TPOLECCY MBIIUICHHS
MOCPE/ICTBOM 3ByKa. DTOT MpPUMEpP TMOKa3bIBaeT POCT pa3ymMa M CIHOCOOHOCTh MBIIUICHUS 10 Mepe
(a30BBIX MTPEBpaILEHUI BEIIECTBA.

C npeBHmx BpeMEH W A0 Hadaga XX BeKa MPU ONUCAHWUU JCHCTBUTEIHLHOCTH HE OBLIO
pasrpaHHueHHsl MEXJIy CcaMOW JCHCTBUTEIBHOCTHIO W  HWACAIU3HPOBAHHBIMU  TEOJOTUYECKUMU
NPEICTAaBICHUAMU O HEH, 0TOOpakaeMble CIIOBECHBIMU/SI3HIKOBBIMU MOJAETSIMH. MHpP KaK HEUTO JaHHOE,
OHTOJIOTHYECKOE U MUP Ha OCHOBE HAYYHBIX JAHHBIX O HEM OTOXKIECTBISUIUCH. [Iponcxoamso ciusHue
TEPMUHOB «aOConomHoe» W «peaibHoe» B HICAIMCTHUECKOW (uiocopun M BO BCEH yMCTBEHHOMH
JEATeNbHOCTH 4eJoBedecTBa. PeanbHO TO, YTO CYIIECTBYET HE3aBUCUMO OT YEJIOBEKa. A OT HEro
(dyenmoBeka) B TPHUpOJE AOCOMIOTHO HUYEr0 HE 3aBUCHT, MOCKOJIBKY OH CaM IEIMKOM U IOJHOCTBHIO
3aBHUCHUT OT peaibHOU IPUPOIbI, TAPaMETPOB €€ Cpebl.

3emisi caMa KaKk KOCMHYECKOE TelIO CO37aéT YHUKAJIbHBIC MapamMeTpbl Cpelbl MpPOKUBAHUS
ouocthepsl u yenoBeka. Hekoropeie ¢umiiocoda MpocTo MyrarTCs OTTOrO, YTO TaKOe INMOHHMAaHUE
PEATLHOCTH COACPKHUT pe3kuili Mmeradusmueckuii akieHT. HampacHoe OecrokoicTBO, MOCKOIBKY BCS
COBPEMEHHAsi TEOJIOTUS — 3TO OCTATKM HAyYHOIO MHMPOBO33peHHs mpenabiayiied muuiausanuu. Co
BpPEMEHEM Hay4yHOE 3HaHHE MOATBEPAHUT PEabHOCTh TEOJOTUYECKOTO 3HAHMsI, OTOPOCHB BEKOBbIC Ha HEM
HACJIOCHUS M UCKAXKEHUS JCHCTBUTEIHHOCTH.

Bripaxkenue «obvekmuenas peanbHoCms» MOTHO MHMOPMALMOHHOTO CMBICHA, eciau (umocodsr
OCO3HAIOT CYILLECTBOBAHUE dneKkmpomazHumusix noneu 3emnau, ConHeyHon cucreMbl U Beenennoit. Jns
TOTO W CYIIECTBYET CMEHA IOKOJEHUH, UYTOOBI JIMUHBIM ONBIT KaXIOTO YeJOBEKa CyMMHUpPOBAJICH,
co3/aBasi OOBEKTUBHOE BHJAEHHE MHUpPAa B IIE€JIOM BCEM YEJIOBEYECTBOM B MOMEHT JOCTHXEHHS MM
coBepuieHCTBa. OOBEKTHBHOE BHJEHME MHpa — 3TO, BeIb, HE TOJBKO 3HAHUS, IMOJyYCHHbIE
pa3po3HEHHBIMH Hay4yHBIMU MeToaaMu. DopMyna «nosnau camozo cebs, u mvi nosHaeulo mup u boea»
JIETKO TO3BOJISIET ClieNaTh 000OIIeHre Ha BCe SIBICHHS M BCE BELIM B KOCMOCE, IMOCKOJBKY B KOCMOCE
CYIIECTBYET OJIMH YHUBEPCAJIbHBIN 3aKOH — 3aKOH coxpaHenus u pazeumus Kuznu. 3nech Tpedyercs He
TOJIBKO COOCTBEHHAsI UHTYHIIMSA U MUCTHKA, a 3HAHUE €JMHOT0 KOCMHYECKOro 3aKOHa.

CoBpeMeHHass HayKa HAKONMJIA OTPOMHBIM CTaTHCTUYECKUH Marepuai, XapakTep KOTOpOTro
pa3po3HeHHbI. Macca pa3po3HEHHBIX HayYHBIX SKCIIEPUMEHTOB B PAa3HbIX 00J1ACTAX 3HAHUS ITOKA3bIBACT
CYIIECTBOBAaHHUE €MHOTO 3aKoHa kHu3HU — KoHcTuTynnu BceneHHOM, OCHOBaHHOM Ha BOCIIPOM3BOJICTBE
reHeTHYecKoi mnamsaTu saapa BceneHHol. [nmaBHBIM mpuéMOM  BOCIPOM3BOJACTBA T'€HOMA SIBJISETCS
TBOpeHHEe (OpM BellecTBa IOCPEACTBOM MbICIH, BblpaxaemMoil CloBOM, TOCPEICTBOM 3BYKa
AIIEKTPOMArHUTHBIX MoJiell. BeenenHas kak 0ObeKTUBHAS PealbHOCTh 3aIl0JIHEHAa CBETOHOCHOM MaTepueit
win 3pupoM, Ha (OHE KOTOPOM pPas3bIrpbIBAcTCs CLEHApH TBOpPEHHsS (OpPM BeLIeCTBAa MOCPEICTBOM
MBIIUIEHUS] WM JIEKTPOMarHUTHOM TEXHOJIOTHMHM: MarHUTHOE TOJ€, IEKTPUUYECKOEe I0JIe U 3BYKOBAs
BOJIHA. DTa TpUaja u TBOPUT MUp Bemell. CoBo — cepeOpo, MOTUYaHUE — 30J10TO.

Qunocodsl  paccyxnaroT Tak. Mup  SABIEHMH  NpeACTaBiIsAETCS  IeJICHANpaBIEHHO
B3aMMO/ICHCTBYIOIIEMY C HMM YEJOBEKY KakK pe3ylbTaT JESATEeIbHOCTH YEIIOBEYECKOTO MBIIUICHUS B
npoliecce B3aUMOJICHCTBUS OpPraHOB YYBCTB C IapaMeTpaMu BHELIHeW cpenbl. Eciau ecTh oprasbl
YYBCTBOBAHHUS, TO €CThb M TO, YTO UMM JIOJDKHO BOCIPHUHHUMAThCS, MHAYe, 3a4eM XK€ OHHU TBOPATCA Y
pebEnka ené B yrpode MaTepH, 3a/10Jr0 10 CBOEro POXKACHHs. 3HAYUT, TOT, KTO TBOPUT TEJIO YEJIOBEKa, a
3TO JIeNIaeT He caM 4YeJOBEK, 3HAET, YTO 3TOMY Telly HMOHAA00STCA T€ OpraHbl YyBCTBOBAHHUS, KOTOPBIE
BOCIIPUMYT MBICIM TBOpIA MU o0ecrnedyaT OCO3HAaHHYIO >KM3Hb B HOBOW Ui MIIJICHLA Cpejie Iocie
pOXAEHUs. DTO 03HAYAET, YTO XKU3Hb JIIOJIEH pPa3BUBAETCS ILI€JICHAINIPABICHHO, [0 Mporpamme. BHemHs s
cpelia 3JeKTPOMarHUTHAsi, ¥ BCE OpPraHbl YyBCTBOBaHMs pabOTalOT Ha MPUHIMIE 3JIEKTPOMArHUTHOTO
B3aUMO/ICHCTBHSL.

W.Kant (1724-1804)" mucan: «nawa npupoda maxoea, umo cosepyanus. Mo2ym Golmb MONLKO
YYBCMBEHHLIMU, M. codepxcam 8 cebe Nulb Cnocob, Kakum npeomemvl 6030eUCmEyrom Hd HAC.
Cnocobrnocmb dice MbICIUMb NpeOMem YY8CMEEHHO20 CO3epYanus ecmsv paccyoox. Hu oomy uz smux
cnocobHocmell Helb3s npeonoyecms Opyeoul. bez uyecmeennocmu Hu 00uH npeomem He Ovll Obl HAMU

1% Kant U. Counnenus. B 6 tomax. T. 3. Mocksa: 1964. —¢.135.
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gocnpunam, a 6e3 paccyoka Hu OOUH U3 HUX Helb3si 0bL10 Obl ocmbicaums. Moiciu be3 codepacanus
nycmol, a cozepyanusi 6e3 nousmus (3BykoBoro HazBanus I[1.H.B.) crenwr». W.Kant He 3Ham o
CYIIECTBOBaHUH €IMHOTO 3aKOHA XU3HU U MOTOMY Ha3BaJl 00bEKThl MHUPA, CYuecmsyroujue 6He Haue2o
CO3HaHus, «gewamu 6 ceHe». DTO TIOHUMAHUE yXKe YCTapeso, MOCKOJIbKY M3BECTEH YHUBEPCAJIbHBII
3aKOH KOCMOCa U TO, YTO €CTb BHYTPH BEILICH.

®dunocodsl CUUTAIOT, YTO BHE HAIICH YYBCTBEHHOW MPUPOABI MaTepusi abCOJIOTHO HEU3BECTHA.
3agonro no Kanta MHOrme cyuTanu, 4TO BCE HAIIM 3HAHUS O MHUPE — 3TO BCEro JIMIb HAaIll
WHIUBUyalbHbIE, CYOBEKTHBHBICE O HEM TpenacTaBieHus. Ho OHM MOTYT OBITh NPOAHATH3UPOBAHBI H
CUHTE3UPOBAHbI TaK, YTO U3 HUX MOKHO COCTaBUTh CHCTEMY OOINMX MPEACTABICHUN O MUPE, MOIYIUTh
3HaHuE 00 OOBEKTMBHOM. DTOT pe3yibTaT MEPBUYHOW OOBEKTUBH3ALMH U €CTh 3HAHUE O MHUpPE BCEX
BEILEH.

Tak ckilagpIBaeTCs MPEACTABICHUE O TOM, 4TO BceneHHas — 3TO peasbHO KMBOM OPraHU3M,
COCTOSIIIIMIA U3 MHOXKECTBA JKUBBIX 0COOEHM B BHIE KOCMHUYECKUX TEJI U UX OOUTATENEel, MOAUNHEHHBIX
YHUBEPCAJIBbHOMY 3aKOHY KOCMOCA — 3aKOHY COXPAHEHHS M Pa3BUTHS KU3HU. DTOT 3aKOH BKIIIOYAET B
ceOs 3aKOH BpEMEHH, 3aKOH MPOCTPAHCTBA M 3aKOH MaMATH KaK T€HETUYECKOE E€IMHCTBO Mupa. Bce
BEIIM KOCMOca 00eCIeunBalOT KU3Hb MBICICH TBOPIIA, MO3TOMY-TO M HET KOCHOM Mmarepuu. [lopa yxe
MPEKPATUTh TPATUTh MOHANPACHY WHTEUICKTyaJIbHbIE CHIJIBI HA PA3rajKy HaJIyMaHHOW MPOOIEMBbI —
IIPOUCXO0KICHUS )KMBOI'0 BELIECTBA U3 HEXKUBOU ITPUPOIbL. BCE B MUpE €CTh JKU3HB.

.®unocodbl CUMTAIOT, YTO KAHTOBCKAas «BEllb B ceOe» sBISETCS OOBEKTOM MHpa, KOTOPBIH
HAaXOAWTCSI BHE BCAKOTO BO3MOXKHOTO OTHOIIEHUS K MHPY (U3HYECKOTO OIbITa, €CTh JIHUIIb
IpeJCTaBlICHNUEe Hallero pasyma. 3a0buid (ui1ocopsl MyIpOCTh «II03HAH camMoro ce0s», He MPUMEHSIOT
3aKOH TMOAO0OMS, 3aKOH (PaKTAIbHOCTH, HE HCIONB3YIOT TMOHATHE ABYX Hadan, packpbIBaronimx
sBoMONMI0 Beenennoil. 3a0bumu ¢uinocodsl, 4TO KaHTOBCKAasi «Bellb B ceOe» BOCIHPUHUMAETCS CAMUM
YeJI0OBEKOM B BHJI€ CBETOBOro o0Opasa npeamera. CHeKTp MOTJIOMEHHS TOXIECTBEHEH CIIEKTPY U3y eHHs
KaXJIbIM d2JeMeHTOM Bcenennoil. CBeroBoif 00JMK TmpeaMera OTOOpakaeT BCE OCOOEHHOCTH
BHYTPEHHETO CTPOCHHS U (PU3HOJIOTHH Tena.

1.19. OpueHTanus B IPOCTPAHCTBE U 3BYKOBOE 0011IeHHEe OCHOBAHO HA MArHUTHOM
NMPOUCXO0KICHUN U HA3HAYEeHUH 3BYKOBOMH BOJIHBI B PACIIPOCTPAHEHHUH YJIEKTPUUYECKOH IJHePruu Ha
00JIbIIME PACCTOSTHUS

B Hauane 50-X rO0B TEOPETHUECKH > GBIIO MPEACKA3AHO BOMPEKH OKUIAHHUSIM MHOTHM YUSHBIX,
YTO B BAKYyMHOH Cpejie KOCMOCa, TJie Ype3BhIYaHO PEIKU CTOJKHOBEHHUS YaCTHULl, MOTYT CYLIECTBOBATh
ylapHble BOJHBI Oylarofapsi KOJUICKTMBHBIM MarHUTHBIM M 3JIEKTPUYECKMM CBOWCTBAM BOJOPOAHOM
wia3Mbl. BogopoaHas minasMa peryinspHo U puTMUYHO renepupyetcst ConnueM u 3BE3aamu. [losTomy Bcé
MEXIJIaHETHOE MpOCTpaHCTBO CONHEYHOM CHCTEMBl 3alOJHEHO JWHAMHYECKUMH  COOBITHSMH,
npoucxoasimumu B CoslHeyHOM BeTpe (COCTOMT M3 TPOTOHOB W 3JEKTPOHOB). MarHWTHBIE IOJIS,
NPOHM3BIBAIOIINE IUIa3My COJHEYHOIO BEeTpa, NPUAAIOT €l CBONCTBA, OYEHb IOXO0XHE Ha CBOHCTBA
CIUIOIIHOW yNpyroil cpeapl. MarHuTHOE moje OOBIYHO MPEJCTABIISAETCS B BHJIE CEMEMCTBA MarHUTHBIX
CWJIOBBIX JIMHUHM, MPOHU3BIBAIOLINX IUIa3My, Hazensst €€ ynpyruMu CBOMCTBAMHM, YTO CIYXXHT OCHOBOM
BO3HUKHOBEHUS M paclpoCTpaHeHHs BOJIH B I1a3Me. [1ma3meHHas BosiHa, pacpoCTpaHsonasics nomnepex
MarHUTHBIX CHJIOBBIX JIMHUHM, BeAE€T ce0sf Kak oOblYHAs 3BYKOBas BOJHA. YacTHULBl IUIa3MbI
YIOPSIOUMBAIOTCS BOJIHOM 3BYKa.

Cy1ecTByIOT JiBa THUIA IJIa3MEHHBIX BOJIH — JMCIEPCUOHHBIE U pE3UCTHBHBIC. /lucniepcuoHHbIe
BOJIHBl JBMJKYTCSl TEPIEHIAUKYISIPHO MArHUTHBIM CHJIOBBIM JIMHUSIM, a PE3UCTUBHBIC JIBUXKYTCS
napajyieIbHO MarHUTHBIM CHJIOBBIM JIMHHUAM, BO30YXJas HUX, YTO MPUBOIUT K (POPMUPOBAHUIO
MarHUTHBIX BOJIH. OTH BoiHbI (puc.l) Ha3zBaHbl nMeHeM X. AJbBEHa, KOTOPBI MEPBBIM Jall HX
onucaHue. MarHUTHbIE BOJIHBI CO3/AlOT 3BYKOBbIE BOJIHBI MU OOMEHMBAIOTCS SHEPrUeil U MOMEHTOM
JIBMDKEHUS CO 3BYKOBBIMH BOJIHAMHU.

Ho B kocMHYeCKOM NMPOCTpaHCTBE OOHAPYKEHBI yIapHbIE BOJIHbI, OHU JIOCTaTOYHO MOLIHbIE, U HU
JMCTIepCHsl, HU COTPOTUBIIEHUE HE MOTYT OCTAHOBMUTH NPOLIECC YKPYUEHHS U ONPOKHJIBIBAHUS TPEeOHS
BOJIHBL. TsDKEnple MOHBI T€HEPUPYIOT YpEe3BbIUAfHO MHTEHCHBHBIC MAarHuUTHbIE KojeOaHMs. 3BYKOBBIE

5 ponanen 3. Carnees, Yapies ®@. Kennen. beccmonknosumenviwie yoapuwle sonnet. [/Scientific American. 1991, Ne6. ¢.32-
40.
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BOJIHBI 3a0MparOT PHEPTHI0 y MOHOB M NepenaroT e€ 3iekrpoHam. WMnér mporecc ycHieHHs 3BYKOBBIX
KOJICOaHHMIA, YTO TIO3BOJISIET Mepeaye X Ha OOJIBIINE PACCTOSHUSL.

MATHWUTHOE MONE
__3EMIM

3,11 kly

- 4 _ .
2 arema iy © 2 4

Puc. 1. dopmupoBaHue ygapHOW BOJIHBI, MarHUTHON BOJHBI M HMOHHO-3BYKOBOM BOJIHBI NPH
BCTpEU€e THUIEP3BYKOBOIO MIOTOKA COJTHEUHOM M1a3Mbl ¢ MarauTochepoit 3emuu. (Sientific American. Ne6.
1991).

Yacrora 3,11 KI'11 (rpaduk BHH3Y puc.l) COOTBETCTBYET 3BYKY INIACHBIX B HMPOMEKYTKE MEKIY
3ByKaMu «A» (CHMBOJIOM KH3HEHHOU CHJIbI) 9acToToi 2 KI'ir 1 3BykKOoM «D%» (3HepronH(MOpMannoHHOE
nose) yactotoit 4 KI'u. Dt1oT 3Byk — rosoc ConHia - coodiiaetr 3emiie 0 NpHOBITHH YHEPreTHIECKOTro
MIOTOKA, HECYIEro HHPOPMALIMOHHBIN CMBICI.

B Hayke W3BECTHO, YTO 3BYK, 3BYKOBas BOJIHA — 3TO MPOAOJbHBIE MEXaHHYECKHE KOJieOaHus,
KOTOpbIE€ BO3HMKAIOT B YIPYTUX Cpelax — TBEPABIX, JKUAKUX, ra3000pa3HbIX, MJIA3MEHHBIX, 3BYKOBbBIE
IIyMbl TPUCYTCTBYIOT Jake€ B CBETOBOM BoiHe. OtTcioga BBIBOA O cpele KOocMoca: €cld ecCTb
MarHuTO3BYK, a OH PealbHO (UKCUpYyeTcs reo(u3nyecKMMU NpuOOpaMu, TO cpelda KOCMoca SIBIISETCS
KOHTHHYaJIbHOU, YIIPYrol U HEC)KMMaeMOU, Ha30BEM JIM MbI €€ 3(UPHON UM CBETOHOCHOU. BaxHo, uTO
Takas cpeJa peaJlbHO CYIIECTBYET, M HEeT (PU3MYECKOro BaKyyma, HET IIyCTOTO MPOCTPAHCTBA, HET
MYCTOTHI WM «CEMAaHTHUYECKOTO HE PACIIaKOBAaHHOI'O BaKyyMa».

JluarmazoH 3BYKOBBIX BOJIH B IOHUMaHHMU YE€JIOBEKa JEITUTCS MOJOOHO CBETOBOM BOJHE HA CIIEKTP
YaCTOTHBIX KoJIeOaHWU. BuAMMBINA T71a30M CBET OrpaHUYEH HesuoumblM UHPPAKPACHBIM CBETOM CO
CTOPOHBI JUIMHHBIX BOJIH, M1 HEBUJUMBIM YIbTPa(rOJIETOBEIM CBETOM CO CTOPOHBI MAaJIbIX UIMH BOJH
BBICOKOM 4acTOTHI KOJIeOaHU.

ClbIIIMMbBIH YXOM 3BYK JUIsl Y€JIOBEKa orpaHuyeH npenenoM ot 150 (konebanuil B ceKyHy) 10
~20kI'y (20ThICSY KoyeOaHuii B cexkyHay). Hecnpimmmblii nH(Pa3ByK JIekHUT Hike 4acToThl 1501 U
3aHUMAeT JIMaIa3oH 3aMepeHHbIX npudopamu yactoT a0 0,0011'1, BeposTHO, YTO B pUpoAe ecTh U Ooiee
MEJIJICHHbIE 3BYKOBBIC BOJIHBI. YJIBTPa3BYK TaKkKe€ HECIBILIEH, U OH JIeXHUT B mnpezaene Boime 20k,
06b4HO cumraror ot 15 k[ mo 100MI'm (10°T'm). Berme mo wacrote peructpupyercs npubdopamu
JIMATA30H THIIEP3BYKOBBIX BOJIH, BBICOKHUX I10 9aCTOTE M MANBIX MO JIHHE BOMHBI — 0T 100MI'y 10 10% n
maxe 10T A 9T0 yke MamasoH >MEKTPOMATHHTHBIX BOIH CBEPX BHICOKHX uactor (CBY), muamason
3JIEKTPOMArHUTHOIO ynbTpaduoneroBoro csera. CKOpocTh 3ByKa MPUOJIMKAETCS K CKOPOCTH CBETa, U
3TO YK€ TOBOPUT O MHOIOM B IpPOCTPAHCTBE aTOMOB M Mojekynl. [lostomy Tpebyercs yrodHeHue
noHATHs npoucxoxaeHus 3BYKA.

32



3BYK MMEET MarHUTHOE MPOMCXOXKJIECHHE — OH BO3SHHMKAET OT MOINEPEYHOT0 KOJEOAHUS CHIIOBBIX
JUHUNA MarHUTHOTO TOJIS, B pe3yabTaTe KOTOPOTo BO3HHUKAIO COJICTOHBI. Jlucmepcust BOJHBI ONpEeseT,
KaK CKOPOCTb BOJIHBI 3aBUCHT OT JJIMHBI BOJHBL IJTOT 3(P(PEKT MPUCYTCTBYET B IJIA3MEHHBIX BOJHAX.
CKOpOCTh BOJIHBI MOXKET, TO BO3pAcTaTh (MOJIOKUTEIbHAS AUCIIEPCHUs), TO YMEHbIIATHCS (OTpUIIATEIbHAS
JAMCIEPCHsI) C YBEIMUYCHUEM JUIMHBI BOJHBI. Jlucniepcus pa3mbIBaeT 4ETKHA ()POHT BOJIHBI HA JTHHHYIO
CEpHIO COCTABIIIONIMX €€ TapMOHMYECKMX BOJIH. B pe3ynbraTe B3aMMOICHCTBUS YKpYUEHHUS TpeOHS
BOJIHBI M JUCIIEPCUU TOSBJSIIOTCS BOJIHOBBIC MAKEThl MM COJIETOHBL. OHU BBITTISIAT KaK CMBICIOBBIC
00pa3sl mporecca MBIIUICHHUS.

YeM ke OTIMYAETCS BOJHA 38VKA OT BOJHBI AJICKTPOMArHUTHOHM, HMEIOMKUX OJHY U Ty IKe
4yacToTy KoJiebanuii? ToJIbKO TEM, YTO JIEKTPOMArHuTHas BOJIHA MOTIepeyHast, a 3ByKOBasi — MPO/10JIbHAs
OTHOCUTEIIFHO HANpPAaBJICHUS PACHPOCTPAHEHUS M MEpeaydl SHEPrHH BOJHBI MOTPEOUTENSIM. 3BYKOBas
BOJIHA CTPYKTYPHPYET JJIEKTPUYECKHE 3apsabl B 3JCKTPUUYECKOM II0JI€ BOJHBI, 3BYK YHOPSI0YHMBACT
CTPYKTYpY BOJHBI. BOT 1 Best mpeMyapocCTb.

DJeKTPOMAarHuTHas BOJIHA CIYKUT UCTOYHUKOM SHEPreTUYEeCKOro MUTAHUS JUISl BCEX aTOMApHBIX
CYILECTB, a 3BYKOBasl BOJIHA, OyJay4YM NMPOU3BOJHONW OT MAarHUTHOTO MOJIS 3JIEKTPOMArHUTHON BOJIHBI,
CIlY’KUT HAIpaBIIAIOLIUM CPEICTBOM IEpefaydl PHEPruy BOJHBI Ha OOJbBIIME PACCTOSHUS, CPEACTBOM
UH(QOPMAIIMOHHOTO OOIIEHHUS U MOCTPOCHUSI CHCTEMBI, aTOMapHOW CTPYKTypbl. U Temneps yxe (mocie
B3aUMOJICUCTBHS BOJHBI C PELENTOpPAaMU BEIIECTBA) aTOMAapHBIC CTPYKTYPBI CIIy)KaT HAIpaBIISIOIMINMU
JUIS PacIIpOCTPAaHEHHsI SJIEKTPOMArHUTHBIX BOJIH M NepeAady SHEPIHMU BOJIH Ha OOJIBIIME PACCTOSHUS U
BHYTpb Tena. HemocpencTBeHHO 3IIEKTPOMAarHUTHAs BOJIHA HE MOXKET IPOHUKHYTh B IIYOb IJIOTHBIX TE,
a 3BYK YBEJIMYMBAET CBOE MPOHHKHOBEHHE IO MEpe YIUIOTHEHHS Tel, YTO CIIOCOOCTBYET Mepeaadu
SHEPI'UU BOJIHBI BIIyOb Tea.

MarHuTHBIii 3BYK — 3TO HAay4HBIi TEPMMH, HUCHOJb3yeMbIi Treo(U3UKaMU MpU H3Y4YEHHH
(bopMupoBaHUs yIapHOM BOJHBI OT B3aUMOAECHCTBHS MarHUTOC(epsl 3eMIIH CO CBEPX3BYKOBBIM IIOTOKOM
BOJIOPOIHO# MTasMbl, reepupyemoii Comauem™. IIpi 3TOM B3aMMOICHCTBHH BO3HHKAIOT CBHCTOBBIE
BOJIHBI PA3HBIX YaCTOT.

3BYK — 9m0 npoOonbHblll cied 8ubpayuli MAZHUMHO20 NoJs B HEBOMYIIEHHOHN paHee (POTOHHOM
(cBETOHOCHOM, 2()MPHOIA), a 3aTeM B TIA3MEHHON M aTOMapHOH, MOJISKYJIIPHOH Cpelie epe] MarHUTHBIM
noJjieM. MarHuTHOe 1oJjie MOCPEACTBOM 3BYKa U3MEHSIET CTPYKTYPY 3(DUPHON Cpelibl U YHOPSA0UUBALT e€
[0 3aKOHY BHOpainuii MarHUTHOTO mojs. Tak (GopMHUpyeTcst 3JIEKTPUUYECKOe I0JIe BOJHBI, KOTOPOE
M3MEHsEeTCS 110 3aKOHY BUOpAIlMii MAarHUTHOTO T10JIsl, TO €CTh 10 3aKOHY MBIIICHHUS CTPYKTYPbI AMSITH C
MarHuTHBIMH cBoWcTBamMH. [lamee wunér ¢GopMHupoBaHHE BEIIECTBEHHBIX TEJI TMOJ  YIPaBJICHUEM
MarHUTHOT'O TOJIS OCPEICTBOM 3BYKA.

B 1968 roay P. ®penepuxc c¢ komteramu u3 ¢upmsl TRW B Jloc-Anmxkenece BIepBble
OoOHapyXWJIM 3BYKOBBIC BOJIHBI B yJapHBIX BOJIHAX IMOCPEICTBOM Kocmuueckoro ammapara OGO-5.
Oxkazanoch, 4YTO 3aMepUTh 3BYK B IUIA3MEHHBIX BOJIHAX COJIHEYHOIO BeTpa O4eHb mnpocto. llpum
BOCIIPOU3BEICHUH 3JEKTPUUECKUX MHUKPOTYPOYJIEHTHBIX BOJIH, 3apETUCTPUPOBAHHBIX HA KOCMHUYECKUX
anmaparax ISEE u «Bosmxep», uepe3 OOBIYHBIH I'POMKOIOBOPUTENIb, MOXHO OBLIO CIBIIIATH
KOCMHUECKYI0 CUM(OHUIO — CEPUI0 3BYKOB, CO3/aBAEMBIX FeHepaleld MarHUTHbIX BOJIH.

Bce ¢dopMmbl BemecTBa SBISIOTCA MOTPEOMTENSIMU DJIEKTPOMArHUTHBIX BOJIH, Oojiee TOYHO -
BemectBo noryomaer TOJIBKO snextpuyeckoe mose BoJIHbI, CTPYKTYPUPOBAHHOE MAarHUTHBIM 3BYKOM.
[Ipu sTOM 3ByKOBas BOJIHA, KaK MHUKPOTYpPOYJIEHTHOCTb JJIEKTPUYECKHX IOJEH, COIIPOBOKIAET
pa3lioKEHUE CIEKTpa 3JIEKTPOMArHUTHOM BOJIHBI CBETa B CTPYKTYpE HNPUHUMAEMOIO BOJHY BEIIECTBA.
Tax ¢opmupyercst CTpyKTypa MaMsATH BEIECTBA, NMPUHSIBILETO JIEKTPOMArHUTHYIO BOJIHY, U BEIIECTBO
HAUMHAEeT MBICIUTh [0 3aKOHY 3BYKOBOM BOJIHBI. OJIEKTPUYECKHE 3apsjibl, 0Opa3yroliue NaMsTh,
coJiepXat TOT K€ JIOTHUECKUM MOPSIIOK CIeOBaHUs JAPYT 3a IPYroM, Kakoil ObUI B AJIEKTPUUYECKOM IOJIe
BOJIHBI 3a Cu€T 3BykKa. Tak B mamsTH CyOBEKTa BO3HUKAET 3BYKOBOE cCojJepkaHHe HHpopMmanuu o0
o0bekTMBHOM Mupe. Mpbicnp TBopa HOCpenCTBOM 3ByKa Iepelula M3 BHEIIHEH cpeasl BHYTPb
dbopmHpyeMOro Tena, ¥ TeJIO0 caMO HaYMHAET MBICIUTH MbICIsIMH TBop1a. M HUKako# MUCTUKH.

Ecnu B Havase 3BOJIONMM, KOTJA HET IUIOTHOTO BEIIEeCTBA, CKOpPOCTh CBeTa MakCUMallbHas, a
CKOpOCTh 3ByKa MHHHMMAajbHas, TO B IUIOTHOM BELIECTBE >JIEKTPOMArHUTHAs BOJHA TOPMO3UTCA U
ciabeeT, a BOJIHA 3ByKa UMEET MakCHUMaJbHOE 3HaueHHue. Tak mpouecc MblieHus TBopla, ero MbICIH,

1® [Mnasmennas Cenuoreodmsuka. B mByx Tomax. M.: «Hayka». 2008. T1. 669c, T.2. 557c.
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BOIUIOIIAIOTCS B CTPYKTYPY BELIECTBA B BUJIE MAarHUTHOTO 3BYKa, 3aKPEIUIAIOTCS B MAMATH, U BEIECTBO
HAa4YMHAET MBICIIUTH TaK K€, KaK AEMUYPT — CO3/1aTelb.

Tem caMblM MarHUTHBIN 3BYK, BO3HHUKHYB OT MOINEPEUYHBIX BUOpAIMii MarHUTHOTO IOJII T€HOMA
nemuypra (Bce 3BE3ABI SBISIOTCS TEHETUYECKUMH ILIEHTPAMU CO CBOUMH [ ©HUSIMH - JEMUYpPIraMu)
CTAHOBUTCS HAINPABJISIOLICH CPENON Ul PACIIPOCTPAHECHUS HIEKTPUUECKOW 3HEPIrUU BHYTPU IUIOTHOIO
BeliecTBa. MpIlUIeHHEe Kak BHUOpalus MOMEPeYHOr0 MAarHUTHOTO TOJS  JJIEMEHTOB IMaMSTH
COMPOBOXKIACTCA MPOJOJIBLHON 3BYKOBOW/JEKTPUYECKOW BOJHOM, 3TO O3HAYaeT, YTO IO Mepe
YIUIOTHEHMS BELIECTBA B HEM BO3HMKAET IIPOLIECC MBILIICHUS, PACTET Pa3yM, YTO BBIPAKAETCS B BOJIHE
3Byka. [Io mepe ymiuoTHEHUs BELIECTBA €r0 CTPYKTYpPbl CTAHOBSATCS 3aMKHYTBIMM, B HUX LIUPKYJIUPYET
WIEKTPUYECKUI TOK BJIOJIb HAIIPABIISAIOLIEH €r0 3ByKOBOM BOJIHBL. TaK 2JIEKTPUYECTBO U 3BYK MArHUTHOIO
MIPOUCXOXKACHUS UAYT HOTa B HOTY Ha MPOTSHXKEHUU BCEH SBOJIIOLMU 10 MyTH (HOPMUPOBAHHS pasyma U
MBIIIEHHS Y BCeX BemlecTBeHHBIX (opM. Bce Tena B kocmoce smistorcs OJYIIEBJIEHHBIMU
MBICJISIMU JIEMUYPrd, HET BO BCeleHHOM HEOYHIEBIEHHBIX IMPEAMETOB, HO MX AYXOBHBIE CYLIHOCTHU
pasHBbIE.

IloBTOpUM KpaTKO caMy METOIMKY TBOPEHMS KOCMHUYECKUX Tl IOCPEACTBOM MBILIICHUS.
[Tonmepeunple BUOpAalMM MArHUTHOTO TOJS CTPYKTYphl HaMSATH TE€HOMAa CO3JAI0T MPOAOJIBHYIO
JJIEKTPUYECKYIO BOJIHY 3ByKa B CIUIOIIHOM U YIPYrOi CBETOHOCHOW MaTEpPUM KOCMOCA, CTPYKTYPUPYS U3
AJIEMEHTOB CpeAbl DJIEKTPUUECKOE I0JI€, TOXKIECTBEHHOE IO CTPYKTYPE MACHUMHOU 38YKOBOU BOJIHE.
MarnuTHOE IOJIE HCIOJB3YET IOPOXKIAEMBIH MM 3BYK B KayeCTBE 30Q4E€r0 WIM apXUTEKTOpa s
(bopMHUPOBaHUS CTPYKTYPBI JIEKTPUUECKOTO MO 3aPOsKIAtOIIEICs BOJIHBI B CIUIOIIHON U HEC)KUMAEMOM
cpezne KocMoca. MarHUTHBIN 3BYK 3aKaHYMBAET OPraHU3ALMIO 3JEKTPHUECKUX 3aps/IoB cpelbl B Hopmy
WIEKTPUUECKOTO IOJIsI, KOTOPOE BOCIIPOU3BOJUT CBOE MAarHUTHOE II0JIE C TEMHU K€ IlapaMeTpaMu, 4To U
BUOpAIMM HCXOJHOTO MAarHUTHOTO MOJs. MBICIh TBOpPLA BOCIPOM3BOAMUTCS JKU3HBIO cyObekra. U
nporecc MoBTOpsieTcs, (GOpMHUPYsSd HHIMBUAYAIBbHYIO 3JIEKTPOMAarHUTHYIO BOJIHY C XpaHUMBIM B Hel
HCXOAHBIM MarHUTHBIM 3BYKOM. OTOT IPOLIECC TOXIECTBEHEH IOHATHIO OJYyXOTBOPEHHS BELIEH IpH
TBOPEHHH COTJacHO unee «B nauane 6vino Cnogo». BomHbl (OTOHHOW/3(UPHOIN cpenbl mepexonsT B
BOJIHBI IUIa3Mbl, B BOJIHBI aTOMOB, MOJIEKYJ U OOJBIIMX KOCMHUYECKHUX TeJl — TaJaKTHK, CKOIUIEHUH
raJIaKTHK.

TBopeHHe aTOMOB BeLIECTBA HAYMHACTCS HA cemu munax BOJOPOIHBIX HH(OPMAIIMOHHBIX
MaTpHLAX, B3aUMOJEHCTBYIOIMX cO CBETOM M MarHMTHBIM 3BYKOM — C Mblciasmu TBopua. CormacHo
¢u3uKe, BEIIECTBO BOCIPUHUMAET TOJBKO 3JEKTPUYECKOE II0JIe€ BOJIHBI, CTPYKTypa KOTOPOTO
chopMupoBaHa IO 3aKOHY MarHUTHOM BOJHBL. Bces CTpykTypa BeliecTBa, HNPUHUMAIOIIETO BOJIHY,
¢popmupyercsi 0e30IIM00YHO 10 3aKOHY 3BYKOBOIO CTPOEHHsI JJIEKTPUYECKOTO IO BOJIHBI,
coxpansiercs Aaxe Qasza KojaeOaHUH BOJHBI B 3JIEMEHTaX CTPYKTYpHI BemlecTBa. M 3To B3aumojeiicTBue
3allOMMHACTCS B CTPYKTYpE IAMATH BELIECTBA C COXPAHCHUEM BOJIHBI 3ByKa B JUHAMUKE TCUCHUS
AIIEKTPUYECKUX 3apsiioB B 3aMKHYTBIX 3JIEMEHTax mNamsATH. Tak 0e3 HCKakeHUIl CMbICla TBOpLA
HOSIBIISIIOTCS 11e7Iec000pasHblie (POPMBI KHU3HH.

B mponecce mprmuienust dpopmupyercs POHOH, 3BykoBas kBasmyactuna (COJETOH) CHApYyXH
3aMKHYTOTO 3JieMeHTa naMatu. OHU co374ai0T OOIIMN MarHUTHO-3BYKOBOH (oH B rosjose. Buyrpu
aneMeHTa naMatd ((OpMBI BEIIECTBa) 3apsijibl TEKYT B JIOTUUECKOW IMOCIEIOBATEIBHOCTH MarHUTHOTO
3BYKa MCXOJHOM BHOpAllMM MarHUTHOTO IOJI BHEIHEr0 I'€HOMa, a CHapyXXH 3TOr0 3JIEMEHTa MaMsATH
(dbopMHpyeTCcst MarHUTHOE I0JI€, CTPYKTYPHO COOTBETCTBYIOIIEE BCE TOMY e 3BYKY. BOT 3T0 MarHutHoe
nosie ¢ napamerpamu 3Byka U ectb @OHOH snemenTta namsatu. @oHOH ocHamaercs 3JI€KTPOHOM, U
(OHOHBI HAYMHAIOT B3aUMOJICHCTBOBATH MEX 1y COOOiA.

Tpuaga tBOpuUT Bce (opmbl BemecTBa: 1) MarHuTHOe moJe, 2) 3BYKOBas BOJIHA U 3)
anekTpudyeckoe moJsie. Tak paboraer BonmeOHas Kocmuueckas Jaupd, CTPYHHBIA My3bIKaIbHBIN
UHCTPYMEHT, CTPyHaMU KOTOPOIO CIIy)KaT MArHUTHbIE CHJIOBBIE JIMHUM, a IIEPBUYHOM Cpenou
pacrpocTpaHeHUs] My3bIKM KOCMHUYECKMX cdep sBIsSeTcs CBETOHOCHas cpelna wid 3¢up KocMmoca.
CaymartenssMd KOCMHYECKOM My3bIKH SIBISIOTCS BCE BellleCTBEHHbIE (opMmbl. BruThiBas B cebds
BOJIIIEOHYIO MY3BIKY cdep (00bEMHYIO MY3bIKY), BCE Tella HAYMHAIOT 3By4aTh B YHHCOH C MCIIOJHHUTEIIEM
— TBOpLOM  BCEIEHCKOrO MY3BIKAJIbHOI'O IPOMU3BEIEHUs XUBOro Ipouecca. [losromy cyimectByer
Croco0 My3BIKAIBHOHN (3BYKOBOM) KOPPEKIMH COCTOSIHUSI 3/I0POBbSI YETOBEKA U BCEX JIPYIHX CYIIECTB.
Amourearpsl ['periun v npaktuka nenust B Erunre tomy noarsepxkaeHueM spisitoTcs. KynbTypa *u3Hu
4eJOBEeKa CBs3aHa C MY3bIKOM, HAcTpoil KOTOpO#l JIMOO BBI3BIBAET TaPMOHUIO U 3/I0pOBBE, JHOO
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paspylaeT OpraHM3al{I0 Tejla W Jaxe couumyma. MBICIM CHOCOOCTBYIOT HACTPOIO, IMOJIOKUTEIbHBIC
MBICJIH CIIOCOOCTBYIOT 3/I0POBOMY Telly.

¢up, cornacio H.Tecna, nBuskercsi Mo Kpyry, MajablMM BUXPSIMH, a CBET — INPSMOJIMHENHO,
nepecexas 3pupHbIe Kpyra — Koyblia, popMupys BoaHy 3¢upa, mogo0HO BeTpy MpHu GOpMUPOBAHHH BOJIH
Bobl. Ecniu BonHBI Ha Bojae (hOpMHUpPYET BETep M3 BpALAIOIIUXCS YaCTHUI] BOJbI, CTOSIIMX HA MECTE, TO
BOJIHBI B 3(pupe BO30YXKIAIOTCSI CBETOM MJIM 3JIEKTPOMArHUTHON BOJHOHN. ToyHee — MarHUTHBIM I1OJIEM
BOJIHBI, TEHEPUPYIOIEH MarHUTHYIO 3ByKOBYIO BOJIHY.

MpIcib, Kak Jyd CBETa, IPOHU3BIBAET KOJIBLEBBIE CTPYKTYpBI IaMATH HEMPOHOB MO3r'a, BbI3bIBast
UX BOJHOOOpPA3HOE BIKECHUE, BOJIHY MBICIIH, KOTOPas MOAYIUPYETCs HWH(POPMAIIMOHHBIM COJEpKAHUEM
HEHUPOHOB - 3BYKOM, YTO M BBIPAXKAETCsl KaK IPOLIECC BOJHOBOI'O TEUEHUS MBICIH, CKOPOCTb KOTOPOIO
Yype3BbIUaiiHO BbICOKAa. HO MbICib, Kak BOJIHOBOE (DM3MYECKOE SIBICHHE, OJUHAKOBOE JJS BCEX, KTO
MBICTUT. U MOTOMY MBICIEHHOE OOIEHHE pPEAIbHO CYIIECTBYET TaK e, KaK 3JIEKTPOMarHUTHOE
oO1eHHE.

B a1ekTpoMarHuTHOM B3aMMOJEMCTBUM BELIECTBA C U3IYYCHUSIMM MMEET 3HAUEHUE OPUEHTALIMS
(GopMBI Tena OTHOCUTEIbHO BOJIHBL — [lodTOMY BecTHOyNspHBIA anmapar (MeXaHWU3M OpHEHTALUH
MACHUMHO20 8eKMOopa NaHHOTO CYIIECTBa B MPOCTPAHCTBE) COBMEMIEH C OPraHOM CilyXa — OpPraHOM
PE30HAHCHOI'O BOCHPUATHSI 3ByKa, U PELIEITOPHI OPTaHOB 3JIEKTPOMArHUTHOTO YyBCTBOBAHUS BCErO Teja
HAUMHAIOT NOTPEOIATh SHEPTHIo AeKkTpudeckoro noJisi Ceera. [loatomy Best 6rocdepa u cam yenoBek —
a10 ety ConHua. [TocTpoeHneM CTpyKTypHOH OpraHu3aliy Tejaa 3aHUMAaEeTCsl YHUBEPCAJIbHBIN 30 JUUH -
MarHuTHBI 3BYK, 3BYKOBas BOJHA M3 DJJIEMEHTOB BEIECTBA, IIOCTPOECHHBIX HAa OCHOBE HHEPIHU
CTPYKTYPUPOBAHHOIO NIEKTPUUYECKOTO T0JISI BOTHBI.

IToBTOpUM paHee npuBeaeHHOE BbicKa3biBaHue ['erens: «C mex nop kax na nebe ceemum Connye
U BOKpY2 He20 8pawaromcs nianemvl, ewé He ObLIO0 BUOHO, YMOObI YeN08eK CMAHOBUNCS HA 20108Y, M.e.
ONUPANCs HA MbICIb U COOOPA3HO C MbICIbIO CIPOUNL OelicmeumensHocms. Anaxkcazop nepewiil ckaszai,
umo Hyc, m.e. Pazym, ynpaensiem Mupom, HO mMOJIbKO menepb 6nepevie 4enosek 0Ouén 00 NPUSHAHUA,
UMO MbICIb QONIICHA YRPABIAMbs OYXOGHOI OelicmeumeIbHOCmbIo HO8OT Hnoxu»- . MBbIIIIeHne Beerna
COIPOBOXKIAETCS 3BYKOM (CIIOBOM).

B mepBoM npuOIMKEHMH MOKHO NPUHATH I PACCYKJCHHS CTPOCHHE MAarHUTHBIX CHIIOBBIX
JUHUA W3 KYneposcKkux nap, MPEACTaBISAIONIMX CO00I0 codyeTaHHe (OHOHA C 3JIEKTpoHOM. B ¢usmke
KYIIEPOBCKOW TMapoil Ha3bIBalOT CBA3aHHOE COCTOSIHUE JIBYX B3aUMOJEHCTBYIOIMX uepe3 (OHOH
anekTpoHOB. OHa o0nagaeT HyJIEBBIM CHHUHOM M 3apsJiOM, PaBHBIM YJBOCHHOMY 3apsily 3JIEKTPOHA.
TpaauMOHHO CYMTANOCH, YTO KYIIEPOBCKHE Mapbhl MOT'YT HAXOAUTHCS TOJBKO B JBYX COCTOSIHHSIX: JTHOO
OHU (OPMUPYIOT CBEPXIPOBOIIECE COCTOSHUE, JIMOO COCTOSIHUE M30JIMpPYIOIIee, HE MPOBOJAIIEEe TOK
BooOme. Temeppr yu€Hble OOHAPYKHIIM, YTO OJTH KBAaHTOBBIE CBSI3M CIOCOOHBI HAXOIUTHCS B
IIPOMEXYTOUYHOM COCTOSIHUH.

@OHOH — 3TO KBa3WMuYacTHUILA, KaKk Obl YaCTHIA, MPEACTaBIAIONIas 0000 CrycToK 3dupa c
3aMKHYTBIM B HEM 3BYKOBOW BOJIHOW. [loaToMy MbICib, Oyayud MarHUTHOW BOJHOHM, o3ByueHa. U
YeJI0BEK, CIeNysl KOCMUUYECKOMY 3aKOHY, Ha3BaJl WIIM JaJl UMs BCEM NPEAMETaM U SIBJIEHUSIM, YTO CIIYKUT
OCHOBOH ()OPMHPOBAHUS BCIKOW MaMSITH.

OKCNIEpUMEHTAIBHO J10KA3aHO, YTO MPU B3aUMOJAECHCTBUU BEIIECTBA C U3JIyUYEHUSAMHU IMPOUCXOIUT
NOTPEOJICHHE TOJIBKO DICKTPHYECKOTO TII0JIsi BOJHBI. MAarHuTHOE IOJie BOJIHBI — 3T0 €€ (BOJIHBI)
CTPYKTypa MaMsTH - KOMIIEHCHPYET SHEPreTHUECKUe MOTEPU BOJIHBI 3a CU€T 3(pUPHOM cpeabl, BOBJIEKas
c8ouM ynpasieHuem TIOTOKH SHEPTUU CBETOHOCHOI/3(pupHON MaTrepun KocMuueckoil cpensl. [losTomy B
NPUPOJIE CYILECTBYET 3aKOH COXPAaHEHHMsS MOIIHOCTU IPU DJICKTPOMArHUTHOM B3aUMOACUCTBUH (POpM
BELIECTBA C U3JIyYEHUSIMH, U CUTHAJIbHAs BOJIHA HE TEPSAET CBOUX CBOMCTB B IIOCTYNATEIbHOM JIBUKEHUU
1o Tepenadye SHEpruM M MHQopManuu Ha OOJBIINE PACCTOSHUS BIOJb HANPABIAIONMX U3 3BYKOBOH
BOJIHBI, BEIIECTBEHHBIX TEJ UJIM IUIA3Mbl. 3a CUET BOCCTAHOBJIEHHSI MOIIIHOCTHU BOJIHBI CBOMM MarHUTHBIM
10JIEM, TIapaMeTpbl BOJIHBI HE 3aBUCAT OT YHMCIIA MOTpeOUTENel 3TOM BOJIHBI, CIIOCOOCTBYS MAacCOBOMY
Pa3sMHOXKEHHIO BELIECTBEHHBIX (DOPM JTaHHOTO BH/IA M CMEHOW HX MOKOJIEHHH, YTOOBI MOJIHEE OTOOPA3UTh
AJIEKTPOMArHUTHYIO BOJIHY (I10JIE).

7 Peren. ®unocotpus ucropun. 1940, ¢.535.
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OpueHTanusi B NPOCTPAHCTBE TpeOyeTcs IJIsi COBMELICHUS MOJSAPU3AIMH PELENTOPOB KHUBBIX
OOBEKTOB C DJIEKTPUYECKHM BEKTOPOM COOTBETCTBYIOUICH IMOJISAPH3AIMHA BOJHBI M3JIy4eHHUU. 3a Cuér
JMCIIEPCHU 3BYKOBas BOJIHA (THIIEP3BYKa, YIbTPa3ByKa, HH(pa3Byka) HIAET BIEPEIH COOTBETCTBYIOILICH
MAa2HUMHOU 60/IHbI, OPTAaHU30BBIBAs €€ AIEKTPUUYECKOE II0J€, OMNOBEINas NpH 3TOM HOTpeduTenei
OHEPrUH BOJHBI O €€ MPUOIMKEHHH, CIIOCOOCTBYS MHTYUTHBHOMY (PE30HAHCHOMY) BOCHPHUSTHIO JUIS
OpPHUEHTAIIMN BEKTOPOB MAarHUTHOTO MOJS CyObEKTa C MAarHUTHBIM I0JIEM BOJIHBI. [10CKONIBKY B Kaxa0M
[I0JIE WJIM BOJIHE MAarHUTHBIM BEKTOp IEPIEHIUKYJISAPEH BEKTOPY JJIEKTPUYECKOMY, TO  PELEHTOPBI
BOCIIPUATHA ~ DJIGKTPUYECKOIO  IIOJs  BOJHBI  OKa3bIBAIOTCA  HANPABJICHHBIMM  HABCTpEdy
MH(GOPMALIMOHHOMY 3JICKTPUYECKOMY TIOJIO BOJIHBI, HAYMHAETCS MPOLECC B3aMMOACUCTBUS, MEPEKAUKH
JJIEKTPUYECKOM SHEPrUu BOJIHBI U €€ 3BYKOBOI'O CONPOBOXIEHHUS. IIOCKOJIBKY MarHUTHBIE CBOMCTBA
NPUCYIIU 3aMKHYTBIM CTPYKTYpaM HaMsATH, TO IPOUCXOIUT pa3yMHOE MM OCO3HaHHOE (M30upaTeinbHOe)
JJIEKTPOMArHUTHOE B3aUMOACUCTBUE TeEJIA C NIOJIAMU BHEIIHEH CPE/Bbl.

Jnst BOCHIpUATHSL KPYrOBO# MOJISIPH3aLMU BOJIHBI (BOJIHA BPAIIACTCS MPU CBOEM MOCTYIATEILHOM
JBYDKEHHH) TPeOyeTcss MHOYKECTBO OJHOPOJIHBIX DJIEMEHTOB C PAa3HOW OpUEHTAIMEeld CBOMX MArHUTHBIX
BEKTOPOB, BO3HUKACT CYObEKMUBHOE 60CHpuUsAmuUe SIEKTPOMArHUTHONH BOJHBI KaXJBIM 3JIEMEHTOM.
[TosTOMY CyIIECTBYET 3aKOH Pa3sMHOXEHHUS 10 MHOXKECTBA 3JIEMEHTOB, YTOOBI BCE MX COBOKYITHOCTBIO
0TOOpa3UTh MOJHOTY HH(POPMALIMOHHOTO COAECPIKAHMSI MOJIIPU3AIIMY BPAIIAIOIIEHCS BOJIHB.

CyuiecTByeT npesen pocTa YMCIEHHOCTH, HallpUMep, JroAel Ha ruiaHere. ColuyM 4eloBeYecTBa
JIOCTUTAET COBEPILEHCTBA, KOT/a CyOBEKTaMU M3Yy4YeHbl BCE TAPMOHUKU CUTHAIBHON BOJIHBI JTAHHOTO
nepuosia pa3BUTHs, JAHHOTO BUJA JKUBBIX CYIIECTB, Jajiee POCT YUCIEHHOCTH CTaOWiIM3upyeTcs, a
MIOTOM YHUCIIEHHOCTh CHIDKAeTCs 0 MMHUMYMa, HEOOXOJMMOTO TOJIBKO ISl COXpAaHEHMs HAKOIUIEHHBIX
3HaHui. Pa3BuTHe Takoro obIecTBa MPeKpaniaeTcsi, OHO CTAHOBUTCS CTPYKTYPHBIM 3JIEMEHTOM MaMSATH
BCEX MPOLUIBIX IEHCTBUM MHOTOYMCIEHHOIO 4YenoBeyecTBa. llaTtpuapxaTr 3ameHseTcs MaTpuapXaTOM.
Tax nposiBiisieT cedst rapMoHuUsl MUpa BceneHHo, 3aHATOM BOCTIPONM3BOACTBOM MeHETUYECKOM MaMsITH.

CBOMM CTPYKTYpHBIM IIOCTPOEHHEM BEIIECTBO 3allOMMHAECT paHee JEHUCTBYIOLLYID CHIY
MOJISIPU3ALMNA DJIEKTPOMAarHUTHOW BOJIHBI, YTO CIY)KUT HCTOYHHMKOM 3BYKOBOHM BOJIHBI, ITPOUCXOJMHT,
YCJIOBHO T'OBODS, 3aMOPaKMBaHUE MM MTHOBEHHOE (hoTorpadupoBaHHE YACTOTHOTO CIEKTpa BOJIHBI B
BUJIE CTPYKTYPHOI'O PACHpPEIEIICHUs] AIEMEHTOB B BEIECTBE. JTOT YHMBEPCAIbHBIA MPUHLIMII HOCHUT
cmbicn 'OJIOTPA®UH, romnoit rpaduu, To €CTh HOTHOTO 0TOOpaXKeHUs: PPOHTA BOJHBI B CTPYKTYPHOM
00béme BemecTBa. ['onorpadus cymecTByer, Kak JJisi CBETOBOH (2JIEKTPOMArHUTHOM) BOJIHBI, TaK U JUIS
3BYKOBOW BOJIHBI, 0O CBET M 3BYK HEpa3AeIUMBbl. JTO CIYKUT OCHOBOM y3HaBaHMs WJIM pPE30HAHCA,
03apEHUs U OTKPBITHSL.

VYipasiser dJIEKTPUYECKUMHU IPOLIECCAMU JKM3HU MAarHUTHOE IIOJIE IIOCPEACTBOM CBOErO BYKa.
[Tonepeunbie Ko1eOaHUSI MATHUTHBIX 1MOJIeH (OTHOCHTENBFHO HAINpaBJICHUS INEpeladyd SHEPIHU BOJHBI Ha
OOJIBIINE PACCTOSIHUS) BBI3BIBAIOT IMPOJOJBHYIO BOJIHY 3BYKA, 3BYKOBBIX KOJICOAHHMH 3JIEKTPUYECKOTO
oy BOJIHBL. Ilo3TOMY 3BYK [NaHHOM BOJIHBI MAET BIIEPEAUM MAarHUTHOIO II0JsA BOJIHBL. IIoCKOJIBKY
norepeyHble Koie0aHus MarHUTHOTO TOJIS BBIPAXKAIOTCS MPOIIECCOM MBIIIJICHUS CTPYKTYPHBIX (opM
aMATH, TO 3BYKOBas BOJIHA JAHHOI'O IIPOLECCAa MBILIIECHUSA SBIACTCA €€ 3BYKOBBIM BBIPAXKCHUEM,
OAyXOTBOpeHHEM. Tak MbICIb, Kak MarHuTHas BOJIHA, BO3HUKAIOLIAs B CTPYKTYpEe MaMATH, Kak
BBIPA)KEHUE NYXOBHOW CYIIHOCTH, CTAHOBUTCA IIPOJOJIBHOW BOJHOM 3BYKa — UMEHEM JAHHOW ITyXOBHOU
CYLIHOCTH.

C notpebieHneM 3JEKTPHUUECKOro IMOJIsl JAaHHOW BOJHBI JaHHOE TEJO MOTPEOsseT M 3BYKOBYIO
BOJIHY B BHUJE CTPYKTYpPHOTO paclpellesieHus] 3JeKTpUUecKuX 3apsiioB mond. Ilorpebienue BOIHBI
OPOUCXOIUT ¢ coxpaHeHueM e€ (as3bl kosnebaHus. [o3ToMy JIerko OOBACHUTH Jyalnu3M YacTHUIL: OHHU
3alIOMUHAIOT CBOMCTBA BOJIHBI U BeayT ce0s moJo0HOo eil. I[loaToMy 3akOHBI MUKpPOMHpA TOKIECTBEHHBI
3aKOHaM MaKpOMHpa.

3BYK HECET PHEProMH(POPMALIMOHHBIA XapaKTep pacrlpeieieHust 3JIeKTpuuecKux 3apsanos. Camu
no cebe MarHUTHbIE TOJS M DICKTPUYECKHE 3apslbl BBIPAXKAIOTCS uepe3 IUIOTHOCTh MarepHasa
CBETOHOCHOM Matepuu/>dupa. M3 sdupa Bc€ poxnaercs, U B 3pUp yXOIAT BCE BPEMEHHO >KUBYIIHE
dopMBl BellecTBa, HO OCTa€Tcs IyXOBHAs CYIIHOCTb B CTPYKType Ie€HETHYecKOW mamsTd. Beunoit
KHU3HBIO OTIIMYAETCS TOJBKO M€HOM, 3aMKHYTasi CTPYKTYpHas (opma, rie XpaHUTCs MamsaTh 000 Bcex
MPOLIIBIX ACUCTBUAX. HO 3aMKHyTas CTpyKTypa € TEKYIIMMH B HEH IPOLECCAMH HE MOXET HOJITO
CyLIECTBOBATh HHJIMBHUIYAJIbHO, II03TOMY B€YHas JKM3Hb TIE€HOMa CBsi3aHA C PUTMHUYHBIM
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BOCIPOU3BOJICTBOM CTPYKTYpPBI IaMSATH B TOUHOW KOIU U ¢ OOHOBJICHHEM MCTOYHHUKOB YHEPreTUYECKOTO
MIATAHUS TAHHOU CTPYKTYPBHIL.

Jlro6oe Teno ABNsETCS, YCIOBHO TOBOPS, 3ByKOCHUMATENIEM, BOCIIPUHUMAs 3BYK BHEIIHEW CpeJibl
BMECTE C JIEKTPHUUECKUM T0JIEM, BEIIECTBO Pe0Opa30BhIBAET AIEKTPUUYECKYIO BOJIHY 3BYKa CO BCEMH €€
TapMOHMKAaMHU B IIEPEMEHHBIE IEKTPUUECKUE TOKU BHYTPU CBOEU CTPYKTypbl. BHauasne yyar roBOpUTS,
IIOTOM Ha OCHOBE OyKBaps y4yaT pa3sHOOOpa3HBIM 3HAHMSIM M HMX INPAKTHUYECKOMY NPHUMEHEHHIO B
TEXHUYECKOM pa3BUTUHU. CIBIIMMBIE 3BYKH MPEBPAIIAIOTCS B CTPYKTYPY 3BYKOBOH MeMOpaHbI
BHYTPEHHETO yXa 4Y€JIOBEKa, IIe YyBCTBUTEIIbHBIE BOJOCKOBBIE KIETKH CO3JAI0T YETKYI0 TAPMOHUYHYIO
[IOCJIEI0BATEIBLHOCTD CIBIIIMMOM B JaHHBI MOMEHT 3BYKOBOW peuyd. BceM BHYTpEHHUM OpraHam Hy>K€H
KOHTAKT CO 3BYKOM, MOATOMY YIIIHasi paKOBHMHA OTIMYACTCS OT BCEX APYTMX 00pa30BaHMi MOBEPXHOCTH
TeJa YeJoBeKa NPUYYAIUBO U30THYTOH (GOpMOil, OTIeNEHHON OT Teja Ha HEKOTOPOM PACCTOSHUM.

1.20 YesnoBeuyeckuii Opranu3M — 3T0 BeJinyaiilliee OTKpPOBeHHE TYXOBHbIX MHPOB

YenoBeyeckuid OpraHu3M — 3TO BeJHUaiiliee OTKPOBEHHE TYXOBHBIX MHUPOB, mucan Pynonbd
[raiinep. Kaxapiii opran 4yBCTBOBaHUS COJEP/KUT UyBCTBUTEIBHBIX MPEACTABUTEIEH OTO BCEX CUCTEM
u opraHoB Tena. Tak, Hampumep, (QyHKUMOHaNIBHAs Tomorpadus YIIHOW PaKOBHHBI C JIPEBHEHIIHMX
BPEMEH CIIyXKHWJIa METOJ0M JMAarHOCTUKHM COCTOSIHUS 370pOBbs Teja, Ha3BaHHOro B JIpeBHem Kurae Op-
wieHb-1150. B EBpOne OHa IMOJTydHIIa H3BECTHOCTh KAK AYPHKYISAPHAS MATHOCTHKA™.

B ocHOBE coBpeMEHHOI AMarHOCTHKH IO YITHOW pakOBHHE Jexar Tpu nocrynara: 1) [locrynar o
B3aMMHOI CBSI3U OPraHOB W YacTeH TeNa C YITHOW PaKOBUHOM; 2) MOCTYNAT O MPOCKIMOHHOM MPUHIINIIE
9TOHM B3aMMHOW CBs3M; 3) TMOCTYJAaT O TOYCYHON OpraHM3aluy MPOEKIMH OPraHOB W YacTed TesaHa
MOBEPXHOCTH YIIHOW PAKOBUHBI. OTH TOYKM BBITVIAAT B CBOEH COBOKYIHOCTH I0J00HO 3BYKOBOM
JIOPO’KKH 3aIIMCH BOJIHBI 3ByKa OpraHU3Ma.

[To xnaccudpukamuu J[.M. TabeeBolf Ha Kakaoi YIIHONW pakoBHHE pacrosiokeHo 1o 130
aKTHBHBIX TOYEK, 0003HAYAIOIIMX aHATOMUYECKUH opraH Tena (rja3, yxo, CepAle W Tp.) H MPOLECCHI
TUNIA — 3pEHHue, peryjsuus AbIXaHus, kaxnaa. Hampumep, Mouka yxa COOEPKUT AKTHBHBIE TOYKH:
CHUMaHHUs OOJHM MpH JIeYeHUH 3yOOB; TOUKM MpOeKIuu HEOA pra, JAHA POTOBOM MOJOCTH, HWXKHEH U
BEpPXHEH YEIIIOCTEH; SI3bIKA, TJ1a3a, BHYTPEHHETO YXa, MUHIAJIUHBI, IIEKH.

VHUBEpCAIbHBIA TPUHUUN mpouuynocmy BceneHHoW (MarHUTHOE WM CTPYKTypa IaMSTH,
AIIEKTPUYECKOE WIIM YyBCTBUTENbHAs 000JI0UKA, 3BYK KaK MHCTPYMEHT 30Q4ero HENOCPEICTBEHHOTO
TBOPEHUSI) NEUCTBYET B KOCMOCE M Ha JIFOOOM 3Ta)Ke Teljla YeloBeKa. YIIIHAas paKOoBHHA MpE/ICTAaBIICHA B
dopme «3IMOpuona Hoxwe», B Qopme sMOpuoHa uenmoBeka (pHc.2) TOJOBOW BHH3, K MOYKE yXa.
Tomnorpadus ynrHoi pakoBUHBI COOTBETCTBYET TPEM YPOBHSAM Tella.

Taxkum 00pa3zoM, KakJblii OpraH Teja 3By4uT MOo-cBoeMy. EMy oTBeneHa oTAenbHAas TOUKa YITHOM
pPaKoOBHHBI, JIeKalled Ha oOmiel 3BYKOBOM JTOpOKKE MMOJ00OHO 3BYKOBOHM JOPOKKE Ha IUIACTHKOBOM
rpaMMo(oHHON TutacTMHKe. OOLias 3BYyKOBas BOJHA BHEHIHErO MOJs OOBEMHAs M COOTBETCTBYET
00BEMHOMY CTPOCHHIO MHOT03aXOJHOW 3BYKOBOM JIOpOKKM YIIHOW pakoBHMHBI. BuOpanuum yniHoin
pPaKkoOBUHBI B KaXXIOW €€ TOYKE COOTBETCTBYIOT OINPEACIEHHON YacTOTe 3BYKAa, COOTBETCTBYIOLIECH
3BYKOBOMY CTPOIO Ka)K/I0TO OpraHa Tejla M BCEero Teja. YIIHas pakoBMHA HAllOMHHAET CBOEW (opmoit
00bEMHYI0 PpaKmanbHyo anmenHy, UCTIOIb3yeMYI0 B MOOMITBHBIX Telle(OHaX.

CriocoOHOCTb TOBOPUTH 110 HACIIEACTBY HE MepeaaéTcs, pa3srOBOPHON peud Ha/l0 WHAWBUIYAIBHO
YUUTBCS IPU KaXJIOM HOBOM POXAEHHH, IIOCKOJIBbKY BHELIHSAS Cpelja HEIPEPBIBHO U3MEHSETCS, U HOBOE
MOKOJICHHE JIOJDKHO KUTh YK€ B HOBBIX MH(OPMAIMOHHBIX yciaoBHAX. OOIIeHHe ¢ BHEIIHUM MHUPOM
OCHOBAaHO Ha YYBCTBEHHOM BOCIPHSTHH 3JCKTPOMAarHUTHBIX 0OOpa3oB (COJHMTOHOB, TOJOrpaMMm) |
aByieHni. CTano BO3MOKHBIM HaKaIJIMBaTh OIPOMHBIE MAacCUBbI 3HAaHUW B CBOEH I'OJIOBE, B KHHUraxX W Ha
Pa3HOro poja HOCUTENSAX U XpaHUTeNIX uHpopmauuu. CTalo BO3MOXXHBIM 00y4aTh HOBOPOJKACHHBIX B
YCKOPEHHOM TeMmIie, 6jarojiapst TOMy, 4TO MyTh MEPBOHAYAJIBLHOIO IO3HAHUS YK€ NMPOWUJEH M M3Y4eH,
CKOHIICHTPUPOBAaH B CTPYKTYpPax TIeHeTHYecKOil NaMfATH M B HAKONMUTENSIX HHQOpPMaLUU HX
POIUTENSIMH, TPEABLIYIIMMU OKOJEHUSAMU JIIOJIEH.

18 benoycos A. Jl. AypukynsapHasa quarHoctuka. . Caparos. M3gatensctBo CapaTOBCKOr0 TOCYAapCTBEHHOIO YHUBEPCUTETA.
2007. -68c.
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HUXHHE KOHBMHOCTH

BepxHHe KOHeMHOCTH

BpIowHEA NOAOCTL

MNo380HOMHHK

Puc. 2. Ymnas PaKOBHHA YCIOBCKA C(bOpMI/IpOBaHa 8 () HOI[O6I/IIO 3apoJbIIia “ICJ’IOBCKEIJ'9

IIpu s5mom 6ascHo nosmopums, 4mo CNOCOOHOCHb 20860puUMs NO Hacieocmey He nepedaémcsi. I1o
HACJIEJICTBY NEpenaéTcsl TOJBKO HEOOXOAMMOCTh HAYYHUTHCH TOBOPHMTH, CO3/1aB IaMSATb HEHPOHOB,
anmapaTr ciyXa M BOCIPOH3BOJCTBA PE€YU. IJTO SBHO IOBOPUT O HA3HAYEHWM JIIOJCH Ha IUIAHETE —
no3HaBathk [IOJIHOTY wMwupa XUBBIX MpOLIECCOB, pealn3ysl 3HAHUS B TEXHUYECKUX PELIEHUSX,
o0ecreynBaroOIMX YeJoBeKa TE€M, Yero OH JMMIEH N0 MPUPOJE CBOCH. OAEXKIbI, CPEICTB OBICTPOTO
NepeABIKEHUS, JIETaTh, )KUTh B YCIOBUAX KOCMOca. [ TaBHBIM XpaHHUTeNeM OOrarcTBa Ha3BaHUH SIBIISETCS
n300MIMe Hapeyuil y pasHbIX TPYIN JroAed, ¥ HYKHO 3TO, 4TOOBbl HojHee 0ToOpa3utTh McrtuHy —
CBOMCTBa OKpy»Xaromeid mpupoisl. [lap peun - 3Byk 00beIUHSIET B IPOYHBIN COI03, B IPOUYHOE €TUHCTBO
BCE 4YEJIOBEUYECKHE IPYNIbI Pa3HBIX HAPEUHH.

[TosTOMy CTaHOBHUTCS MOHATHOH (pU3MUecKas HEOOXO0AUMOCTh CMEHBI MIOKOJICHUH B Ka)J10i pace,
B KaKJI0M MOMYJISIUM )KUBBIX cucTeM. DopMupoBaHUe CTPYKTYp MaMATH KaK OIbITa MPEAbIAYIIEH KU3HH
MIO3BOJIIET HE 3alIOMMHATD JBAXKABI OJHO U TO XK€, YTO COKPALIAET YHUCIIO MPABUJI IOBEACHUS U YCKOPSIET
IpoIecC JOCTHMXKEHUS! MOJHOTHI COOTBETCTBUSI BHEIIHEMY 3HeprouHgpopmaiuoHHoMy mnouo. Kaxmoro
HOBOPOXKJIEHHOTO TpeOyeTcss Y4YUThb 3dHO080 pa3208apuéams, 4YTOObl TOTOM OOYYHTH JIOTHYECKUM
3HaHuAM. B obOmiem ciyuae JKenckoe Hawamo (MaramTHOe mose) oOydaeT MOCPEACTBOM MarHUTHBIX
BOJIH, T€HEPUPYIOIIKX 3BYK, FTOBOpUTh Myxkckoe Havano, MocKkoibKy OHO BPEMEHHO JKUBYILEE, HYKHOE
TOJIKO Ha BpeMs, Korja TpedyeTcs MpoLecc U3y4eHus: 3aKOHOB BHeIHel cpebl. Ho mamsaTs 0 Myxckom
Hauvane coxpaHnsieTcss BEUHO.

Onna paca yenoBeuecTBa c(OPMUPOBAHA MHOTUMH MOKOJICHUSMU JIFOAEH, IPU 3TOM MPOUCXOIUT
3aKOHOMEpHasl CMEHa caMuX pac uenoBeueckux. llocnennue nonm mnpenpiayiield pacbl CTaHOBSTCA
IIEPBBIMHU JIIOIBMU B OYEPEIHON pace, IPOUCXOAUT HOBOE POXKACHUE ouepeHON packl. OCBOEHHBIE UMU
3HAaHUS KaK ONBIT XM3HM COOMpPAIOTCS B T€HETUYECKOM HaMsATH, U HOBOMY 4YeJIOBEKY HOBOW pachl
npuxoautrcs OCO3HAHHO ocBauBath MH(POPMAIIMOHHOE COJIEP>KAaHUE HOBOW OKPYXKAIOMIEH Cpeabl Co
CBOEr0 HyJIEBOro ypoBHA. IIpm 3TOM PyKOBOACTBO K JIEHCTBUIO M OPHUEHTALMM B HOBBIX YCJIOBHSX
HOBBIM 4YEJIOBEK IOJYy4aeT OT BHYTPEHHEM pEYM MBILUICHUS, IOJCO3HAHUSA, OT HHTYULMH, U OT
FEeHETUYECKOM MaMsITH IPOLLIOTO IIEPUO/Ia YEIOBEUECTBA.

MpllieHHEe  CONPOBOXKAAETCS BHYTPEHHEH pe4yblo, a BHEUIHEE IIOBEICHUE YEJIOBEKa
COTIPOBOXKIACTCA 6HewiHeli peyvbto. OT CTENEHM OpPraHU30BAaHHOCTU IOCTPOEHUS peun 3aBHCUT
HOpMaJIN3alsl BHYTPEHHHUX IPOLECCOB U BHEIIHErO IOBEIEHUS, NCUXUYECKOE COCTOSHUE YEJIOBEKa.
Pa3mecTUBIINCE cpeay OKPYXKAIOUIUX €70 NOUMEHOBAHHBIX TIPEIMETOB U TEJl, YEJIOBEK CTaJl YyBCTBOBATH
ce0sl yBEepeHHO, ITOCTUTasi CBOMCTBA 3TUX Tell. B HacTosee BpeMs Jr0AU CTalld BEPUTH B IICUXOMETPHIO.

9 Benoyco A.JI. Aypuxynspuas auarsoctuka. Capatos. M3parensctso Capatosckoro yausepcurera. 2007 r. -68c.
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OTO W3y4YeHHE 53bIKA, Ha KOTOPOM TOBOPAT MpenMeThl OblTa M BHeHIHeW cpeabl. CTanu OLIEHUBAThH
HHEPTreTUYECKYI0 COBMECTUMOCTh CaMUX ce0si ¢ BHEIIHUM MHpoM. [TomuMo 1iBeta u GopmMbl Bce BEIU
00JIaIal0T CBOM BHYTPEHHHM roJiocoM (mojieM (opMbl), KOTOpBIH OOIIaeTcs ¢ HaMU, U MBI 3TO YKe
OCO3HAEM.

Bcé 310 TOXKAecTBeHHO paboTe MAarHUTHOTO 3BYKa IPH OPraHU3allMd CMBICJIOBOTO MOpSIKa B
AJIEKTPUYECKOM I10JI€ BOJIHBI. 3BYK CTPOUT (POPMY 3IIEKTPOMArHUTHOHN BOJHBI, (hopMy Beex Ten u popmy
TeJa 4eJI0BeKa.

BaxHol 0COOECHHOCTBIO KHM3HH 4YeNOBEKa SIBISETCS HCIIOJIBb30BAaHHE PA3HOTO poOJia CHMBOJIOB,
KOTOpBIE 00JIEryaroT MpoLecc 3anoMUHaHus U GpopMupoBaHus naMsaTH. CaMbIM Ba)KHBIM CHMBOJIM3MOM
ABIISICTCS 3BYKOBasl peyb YeloBeKa, MMEHEM WM Ha3BaHHWEM 00O03HaueHbl OyKBaJbHO BCE 3JIEMEHTHI
OpUPOJBl M BCE COOBITHS M AEWUCTBUSA. UTOOBI Jydie 3alOMUHATH CJIOBAa HA3BaHUM, 3BYKH DPEUH
0003HaYMIIM CUMBOJIaMH OYKB, rpaduka KOTOPbIX CO BpeMeHEeM H3MeHseTcsi. HemocpeacTBeHHO 3HaKHU B
3BYKOBOM, IHUCbMEHHOM, I€4aTHOM BuUE - MepTBbl. Ho 11 TOro ytoObl BIOXHYTH B HHUX >KU3Hb,
TpeOyeTcsl UX 03BY4YHTh, IPOU3BECTH OTJIACOBKY, 100aBIATh K HUM HEUTO JyXoBHOE. JKH3HB COrJITacCHOMY
3HaKy AT ero NMpUMEHEHHE B 3BYKOBOI MOCIEA0BATEILHOCTH € 21dCHOU OyK6oll, Oyab TO peub, MEeHUe
WIA MOJIUTBA. ['0JI0Ba M TEJIO — ATO COUYETAHME COTJIACHOM C TJIACHOHM, COYETaHUE WM COBMECTUMOCTb
3BYKOB B clloBe. TakuMm 00pa3oM, 3HaUeHHE 3HAKA 3ByKa TOJKYETCS Kak Coco0 ero ynorpedneHus. IToT
MOJIXO/ XapaKTepU3YIOT Kak (YHKIIMOHABHO-ACATENbHbIN. 3Has CWIy 21acHo20 38yKd, UepoaHTbI
JPEBHOCTH THCAIM TEKCThl TOJBKO COIJIACHBIMM 3HaKaMu 3BYKOB. OTrJIacoBKy Jenaid TOJBKO ISt
ITOCBAIIEHHBIX B TallHY 3BYKa.

bykBa, Kak CMMBOJ 3ByKa, €CTh MPOCTO YaCTHIIA MATEPUU B BUJE YEPHWJ, TYLIH, OOPO3IKU OT
NpYTHUKA Ha 1ecke U T. . CaMu CUMBOJIBI 3BYKOB BeChbMa Pa3HOOOpa3HbI — B BHJIE OYKB ajidaBuTa, 4epT
U Pe30B, KJIMHOIMCHBIX 3HAKOB, KApTHHOK ueporindos. M3 3BykoB cranu ckiaaeiBaTthbes cinoBa. HaGop
3BYKOB B CJIOBE BCErJa COJICPXKUT TIJIaBHYIO COCTABJIIOUIYI0 — KOPEHb CIJIOBAa, BOKPYI' KOTOPOTO
pa3sMeIaTcs OAMHOYHBIE 3BYKH, (DOPMHUPYIOIIKE OJHOKOPEHHBIE CJIOBA, CEMEWCTBO CIIOB OJJHOIO KOPHSI.

BcnoMHHMTE  CyIIECTBOBaHME CEeMEHCTBAa KaXKAOTO aroMaB  BHUJE U30TOINOB; CEMEHCTBO
OJTHOTHITHBIX OJWHOYHBIX HYKJICOTHUAOB (M3 CEMH THUIIOB aTOMOB BOJIOPOZa), 0OBEIUHEHHOE CEMEHCTBO
caMMX aTOMOB XHMMHYECKHX 3JIEMEHTOB B TaOnuIle >JIeMEHTOB. Be3ne oaMH M TOT e NPUHLUI
OPraHU3YIOLIET0 IEHTPA, 6bICOKOUACMOMHO20 3apoOobiuid, KOPHS >KU3HHM, B OCHOBE KOTODBIX JIEKHUT
AJIEKTPOMArHUTHOE B3aUMOJEHCTBHE — JJIeKTPUYeCKoe MoJje MoOyxaaeT K JeHCTBHIO, K JBUKEHUIO,
SBJISICTCS CUMBOJIOM 3Hepruu. MarHuTHoe moJie CUMBOJIM3UPYET pa3yM, OHO OCYILECTBIISET MOPSIOK U
OpraHU3aLUI0 JEHCTBUHA AIIEKTPUYECKON SHEPrUHM uepe3 MOCPEICTBO 3BYKa - 3TO KOPEHb BCEro, T. €.
namaTh AedictBuil.  CoBMecTHOe JAEHCTBHE  CTPYKTYphl HaMsITH C MAarHUTHBIMU CBOMCTBaMU U
AIIEKTPUYECKOTO MOl 3(UPHOM cpeabl (OpMUPYET KUBYIO CYIIHOCTh — 3JIEKTPOMArHUTHYIO BOJIHY,
03BYYEHHYIO CJIOBOM — MBICIIbIO TBOpIIA.

HaGop 3ByKOB B ClIOBE BCEra COJEPXHUT IJIaBHYIO COCTABJIIOIIYIO 3BYKOBOW HH(pOpMAaLUH,
XapaKTepU3yIollell NaHHBINA MpeaAMeT WM sBiIeHHe npupoibl. [10100HO TOMy, Kak 3JIEKTpOMarHUTHAs
BOJIHA HU3JyY€HHs WM MOIJIOIIEHHs aromMa HecéT B ceOe BClO uHpOpManuio 00 3TOM aToMme, Kak,
BIIPOYEM, U O JIIOOOM JPYroM Telle, U3IydalolleM BOJIHY, TaK M OOBbIYHAS peub 4YelOBEKa HECET O HEM
JIOCTaTOYHO MHOTI'O [T03HABaTEIbHOM MH(POPMALIMK, BKIIIOYAsi CBEJICHUS O POCTE, Bece, BHEIIHUX JIaHHBIX,
0 Bo3pacTe U xapakrepe. IlpuunHa B TOM, 4TO 3BYK CTPOHUT TE€JIO, COOTBETCTBYIOLIEE AYXY — MBICIHU
JeMuypra.

JIroau HOBOM pachl OBLTH BBIHYK/ICHBI CO3/IaBaTh HAYKY cemMuomuKy [rped] — HayKy O 3HaKax Kak
CPEACTBO BBIPAXKEHUS CMbICIIAa HM300pa’kaeMoro siBIIEHHS B BHUJAE cUMBOJIOB. Hayka cemammuka, xak
paszien CeMHUOTHKH, CTajla 3aHUMATbCs CMBICIOBOM CTOPOHOM s3bIKa 3BYKOBOW pEUM — CMBICIIOM CJIOB,
CIIOBOCOYETAHMM, MpaBUJl HHTEpHpPETAllMd 3HAKOB-CUMBOJOB OykB. Bo3HUK pa3zen JIOrMkw,
UCCIIEAYIOIIMNA OTHOIIEHHs JIOTMYECKMX 3HAKOB K MOHATUAM MblluleHus, yma. Cemuomuka, B 001IemM
cilyyae, - 3TO JIMarHOCTHKA IPU3HAKOB PHUCYHKA WM HauyepTaHUIl 3HAKOB-CUMBOJIOB B MX CBSI3U C
(bu3nUecKuM sIBICHHEM H300paxkaeMoro aeicTBus. B yenoBedeckoM 0OIIeCTBE MPOUCXOAAT T€ KE CaMble
NPUHLIMIHMAIbHBIE JIEHCTBUS, KOTOpPBIE MPOUCXOAAT B 3JIEKTPUUYECKOM I0JIe MPH BO3ACUCTBUM Ha HEro
MarHWTHOTO 3ByKa — BUOpaLMii MarHUTHOTO T0JIsE CTPYKTYPBI MaMSTH.

PasMbInuisist Haa TalHOM peuyeBBIX 3HAUEHUH, HEOOXOAWMO IMOCTOSIHHO 33ayMBIBAThCS HAJ TEM,
IpU KaKUX 00CTOSITENbCTBAX Mbl HAYYMJIMCh MPUMEHATH CJIOBO MM BBIpAaXKEHHUE, Kak ydaT ¢pa3am jaereit
U KaK OHM MX yCBauBalOT Ha jene. HeoOxoaumo oOpaTuThCs K CBSI3U CMBICA CKa3aHHOTO MPEJIOKEHHS
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C IPAKTUYECKUMH ACUCTBUSMH. 3BYK COIPOBOXKIAET DJJIEKTPUUYECKOE NEHCTBHE IOJ YIPABICHUEM
MBICTIH, OCMBICIIGHHOE JIeHiCTBHE C IEeJbl0 YTO-TMOO TMOJYYUTh KaK pe3ylbTaT OT BHEIIHEro
YIPABJISIOLIETO BO3AECUCTBUSA MarHUTHOTO MOJIA.

[Tostomy npu oaue umén unu HazéaHuu OUEHb BAXKHO 3HATH SHEPIETUUYECKUN CMBICI 3BYKOB PEUH.
B cxeme nocrpoenus 38ykoB A3BYKU pycckoro 3bIKA OTpaXEH NMOPAAOK TBOPEHHUs MUpa Beenenckoin
KU3HHU, N00, KaK TOBOPUT JPEBHSISI MYIAPOCTb, «umo 6nuzy, mo u ggepxy». Cnoso ABBYKA — umeer
CMBICJI KaK «OCHOBa OOXECTBEHHOT'O, IEPBOrO IMpPOSBICHUS >KU3HU IOCPEICTBOM HSHEPreTUUYECKUX
JIBOMHUKOBY.

AJIOABUT — anvgha 6um — «mepBble 3HAHUA WM OCHOBA O 3apOKIACHUU XU3HU». M3 reoxumMun
U3BECTHO, 4YTO MEJIKO3EPHUCTBIE TIJIMHBI, Ha3BaHHble IpedeckuM s3blkoM Kak I[IEJIMTHAS rauna,
001a7]at0T BBICOKUM 3JICKTPUYECKUM TOTEHIIMAIOM Ha CBOEH MOBepXHOCTH. Pacmmdpyem 310 €1oBO 10
sHepreruyeckoMy cmoicity 3ByKOB. IIEJIUT — «II» kak npenen, notosnok; «E» - ajnexkrpudeckas cuia Uiu
yM; «JIUT» - kamensn: «JI» - mateHTHOCTB, «M» - cMOCOOHOCTH K 3apokaeHuto; «T» - TyT, 3mech. Mrak,
[TEJINT — HachIICHHBIH IeKTpUYecTBOM KaMeHb. Kak BuauM, U ¢pusnyeckue cBOCTBa, U pacuIn@poBKa
JHEPreTUUYECKOro CONEPKAHMS 3BYKOB COBIIA/IAOT.

[IpomonbHas BOJIHA MAarHUTHOTO 3BYyKa BO30YXKJaeT 3JIEKTPOMArHUTHYIO BOJHY MBICIM B
HEHPOHHBIX CHUCTEMax, W 3TOT IMpolecc 00paTUMbIi. ByKBBI pycCcKOro si3blka MpH MX 3BYYaHUU HECYT
OHEPreTUYECKUM CMBIC], OHHM PACKPBIBAIOT CMBICI KaXKIOTO CIOBA C IO3ULUM UX JHEPreTUYECKOIO
cogepxkanus. C yu€toM oOpaTUMOCTH, 1r00asi 3IEKTPOMArHUTHAs BOJIHA CONPOBOXKIACTCS 3BYKOM,
3BYKOBOM BOJIHOM. C 3TUM SIBJIEHHEM CBSI3aH BECh MUCTULIN3M 3BYKOB.

CoueraHue 3BYKOB B WIEHOPA3JECIbHOM pEYM SBISETCA 3aKOHOMEPHBIM SIBIEHHMEM, a HE
MIPOU3BOJIBHBIM MM ciydaiiHbIM. CUMBOJIBI — OYKBBI OT/JICNBHBIX 3BYKOB U X KOMOMHALIUI MOIBEPKEHbI
M3HAYaJIbHON 3aBUCHUMOCTH TaK e, KaK IMOABEP)KEHbl 3aBUCHMOCTU CaMM 3BYKH B UX 0OIIel 3BYKOBOM
BOJIHE.

3ByuaHue mpeaMera, BemecTBa, (GopMbl Matepu (IICHXOMETpPUS) COOTBETCTBYET BHYTPEHHEMY
UX CTPOCHHIO OT MUKpOMHpa 10 Makpomupa. B 15 Beke Jleonapno na — Bunuu chopmynuposai To, 4To B
[Ipupone ycTaHOBIEHO KaK 3aKOH! 38VKOGble GOJIHbL OOHOU U MOU Jice Hacmomvl OOUHAKOGb NHO
CMpOoeHUIo 01 6cex UCTMOYHUKO8 36YK06. 1103TOMy CHUMBOJIBI — OYKBBI 3BYKOB MOTYT OBITh pa3HBIMH, a
BbIpa)kKaeMble UMM 3BYKH OJHH U T€ K€, MOCKOJIbKY HMX IMPOUCXOXKJIEHHE MAarHuTHOE, OT BHOpaluu
CTpyKTypbl nmamsaTH. CornacHele M IJIacHbIE 3BYKH €CTh PE3yNbTaT pabOThl HEHPOHOB MaMSATH MO3ra,
YIPaBJISIONUX MBIIIEYHBIMU CHUCTEMaMH KaHajla BO3AYIIHOTO MOTOKA: rOpJioM, pToM, rydamu. [losromy
peub HOCHUT CMBICIIOBYIO OKPAacCKy M BBIpa)KaeT COOOI0 YpOBEHb NCUXMYECKOTO Pa3BUTHS YENOBEKa, a
MBICJIb CTAHOBUTCS TBOPSILLEH CUIIOH, UCIIOIb3Ysl MEXaHU3M 3BYKOBOU BOJIHBIL.

1.21. ’Ku3ub B CoJTHEeYHOH cHCTEeMe

Bce pasznooOpasnbie 00bekThl equHON COJHEYHOW CHCTEMBI CBS3aHBI MEXAYy CO00il 0OIuM
KINEKMPUHECKUM — 8ATIOM, OpSMBIMM ¥ OOpaTHBIMU  CBSI3SIMM, OOILEH  91ekmpomacHumHou
9HEP2OUHDOPMAYUOHHOU Cemblo, OTBEYAIOIIEH 3a MEPeHOC MAacChl BEIIECTBA, 33 CHHXPOHU3AIIMIO
UMITYyJIBCOB JICUCTBUS, 32 IEPEHOC YHEpruu U nHbopManuu, kak ot ConHia Kk 3emiie, Tak U OT 3eMIIU K
ConHIly W JOpyruM IUTaHeTaM. ODHepromHGOpMallMOHHAs CeTh SBISETCS TapaHTOM EIUHCTBA H
CUHXPOHHBIX JCHCTBHI BCEX TENI COJNHEYHOW CHCTEMbI. OCHOBHLIM NEPEHOCYUKOM Hepauu SIBISIETCS
BOJIOPOJHAS IJ1a3Ma, TeHepupyemas MOCTOSHHO U pUTMUYHO CONHIIEM B BHJE COJHEYHOTO BETpa.
OCHOBHbIM UCMOYHUKOM UHGOpMAyuU IBISIOTCS SIEKTPOMArHUTHbIE H3nydeHus. OCHOBHOW CTPYKTypoOit
IUTAHETHOTO TeJa, B3aWMOJCHUCTBYIOIICH C HIHEProMH(POpPMAIMOHHBIMM TOTOKAaMU BHEIIHEH Cpelbl,
ABIIICTCS  MIA3MeHHAs Hoocgepa 3eMild, COCTOsIas M3 JABYX 4YacTeid — BHEIIHEH U BHYTPEHHEU

MarHuTocgepsl.
OHeprouH(popMaIMOHHOE B3aUMOJICHCTBUE SBISETCS 1O CBOCH MPHUPOJE  BbIHYHCOEHHBIM
AJIEKTPOMAarHUTHBIM B3aUMOJCUCTBUEM U OCYILECTBIISICTCS ~ TMOCPEJICTBOM YYBCTBUTEIBHOM K

H3JTYUYCHUSAM U BO)IOpO)IHOﬁ I1a3Me 000JI0YKH THIIA Mar HI/ITOC(l)epBI 3emimn. ImenHO BOAOPOAHAA IJIa3Ma
B BHIC ConHeuHoro BCTpa W H3JIYUYCHUA SABJIAOTCA OCHOBHBIMU ar¢HTaMH, IMOCPCACTBOM KOTOPBIX

% Merpos H.B., Merposa I'.T. Mucmuyuzm 36yk06, omobpadicaemvix 6yKéamu azoyki Jcueo2o pycckozo azvikd. lIM.:
«M3narensckuii Jom @onuym». CozHanne n Gpusndeckast peaabHOCTb. —c33-49.
ITerpos H. B. Burakocmonorus. Ocaosa peansHoro 3Hanus. CI16.: U3x. «bepecra». 2013. -388c.
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aKkTUBHbIE Tporiecchl Ha CoJIHIE YIPaBISIIOT MPOLECCAMH KOCMHYECKON MOroJibl, KJIMMAaTOM U IOI0JI0OM
3eMiM, BBIMUDAHHEM M CMEHON MOKOJEHHUH MHUBBIX CYIIECTB OHOC(hEpbl, CMEHOH, COCTOSHUEM U
COCTaBOM OHOC(EPHI, COCTOSTHUEM SBOJIOIIMH CAMOW IIAaHETHI, €IMHCTBOM Bceil COTHEUHOUM CHCTEMBI.

['maBHast ponb B HSHEProMHGOPMALMOHHOM B3aUMOJICHCTBUM OTBOJHUTCS JIBYM KBaHTOBBIM
TCHEpATOpaM:  9Hep2emuyeckomMy 2eHepamopy B  aBpOPAIBHOW O0JaCTM HaJx MOJIOCAaMH U
MH(POPMALIMOHHOMY TE€HEpaTopy B SKBATOPHUAILHOW IUIOCKOCTH MarHutocdepsl.  Kak u3BecTHO,
MOJICKYJISIPHbIC/aTOMHBIC MJIM KBAaHTOBBIC T'€HEPaTOpbl (OHHM K€ — Ma3ephl) AJICKTPOMArHUTHBIX BOJIH
OCHOBaHbI Ha dQdeKTe cmumyauposanno2o (WM 8bIHYICOeHHO20) N3aydeHus. [loaToMy Bce SBICHUS U
COOBITUSI B MarHutocdepe SBISIOTCS GbIHYHCOEHHbIMU, PA3BUBAIOIIMMHUCS 1O MPOrPaMME MarHUTHBIX
putMoB Cousnnia. KBaHTOBBIN reHepaTop B IJIOCKOCTH 9KBAaTOpa MMEET CBOUM OOBEMHBIM PE30HATOPOM
pPagvanOHHBIN [105IC ILUIAHETHI.

Bes cucrema mmaHeTsl  3emiis  CIIOCOOHAa CaMOCTOSITENIBHO — MOJIEPIKHUBATH  MMOCTOSIHCTBO
[apamMeTpoB [aBJIEHUs, TEMIEPAaTypbl, XMUMHMYECKHMH COCTaB BOJbl U BO3[yXa, DJIEKTPUYECKHUE U
MarHuTHbIE XapakTepUCTUKH mosed 3emuu. Ha 3emine co3gaHbl yHMKaJIbHBIE NApaMeTphbl BHEIIHEW
cpenbl, 4ToObI B HUX MOTJIA 3apOXKIaThCsl U pa3BUBaThbcs OMocdepa miaHeTsl, BKIOYas U Jiroaei. UToobl
3TO Jenarh, 3emiid JOJDKHA OBITh aBTOKOJIEOATENbHOM CHUCTEMOM, MOJydaTh HM3BHE IJIEKTPHUUECKYIO
SHEPIHUI0 U BOJOPOJHYIO IIa3My. DHEPIus Ha 3eMIII0 MOCTYNAET U3 KOCMOCA B COOTBETCTBUU C PUTMAMMU
nporeccoB aktuBHOcTH ConHua u Llentpa Nanaktuku. @usndeckuMm npeoOpa3oBaHUEM IOCTYMAOIIEH
SHEPryUu 3aHUMAETCsl YyBCTBUTENbHAs cepa 3eMiM — IUIa3MEeHHas MarHuTocdepa, coCTosIas U3 AByX
yacTel mocTosHHOW W mnepemMeHHoM. Kakmas wu3 uactelt paGoTaeT Ha TNpHHLIMIIE KBAaHTOBOTO
reseparopa/ycuwiutens. ['eHepaTop aBpopalbHOM 00JaCTH HaJa MOJIOCOM HOCHUT YEpThl HCTOYHHKA
AIIEKTPUYECKON SHEPruM, a TEeHEpaTop B IUIOCKOCTH 3KBaTOpa OPraHM30BBIBAET WH(OPMAIMOHHOE
B3aUMOJICICTBHE.

Marnntocepa  3ewun sBIS€TCS HMHAMBUIYAIBbHOM CaMOHACTPauBAIOLIEHCS IUIa3MEHHON
CHCTEMOM, CIIOCOOHON pPEe30HAHCHO BOCHPHUHUMATH SJIEKTPOMArHUTHBIE BO30Y)KIEHMS, COIJIACHO UM
nepecTpanuBaThbCs, MOCTOSHHO OOHOBIISISICH, M BO3BpAIIAaThCs OOpPAaTHO B TOYHO TaKOe K€ MpeKHee
cocrossHue. Marnurocepa — 3T0 1oje pasyma IUIAHETHOIO TeEJA, YYBCTBUTEIIbHAS IUIa3MEHHAas
00oJi0uka 3eMiIH, yYaCTHUK SHEPrOMH(POPMALMOHHOTO B3auMoAeHCcTBUs 3emiid ¢ COJTHIIEM U COCETHUMHU
riaHeTaMu. UtoObl M30MpaTeNbHO B3aUMOJEWCTBOBATh, MarHutocdepa JODKHA OBITH H3HAYAIBHO
HACTPOEHA, Kak (OpMUPYIOT M HACTPAMBAIOT MOJIE HU3IYYEHHH KaKJOM AaHTEHHbI B TEXHUYECKUX
npuémornepenaomux ycrpoicrsax. Hacrpoiika MarHutocgepsl OCYLIECTBISCTCA H3IIYYCHUIMU,
UAYIUMH OT BCEH MOBEPXHOCTU KOPBI IUIAHETHI, YIPABIAEMbIMU KOMAaHIHBIMU W3Iy4CHUSMHU B BUJE
(oHTaHAa MarHUTHON HEPTUH, BEIOPACHIBAEMOT'0 U3 3KBATOPUAIBHOTO MOsICA KOPBI 3EMIIH.

Bce mnanerst ConHeuHoM cucTeMbl 00JIaa0T MHIUBUAYATbHBIMU MAarHUTHBIMU cepamu. Beé
npoctpaHcTBO COJIHEYHON CHUCTEMBl NPOHU3AaHO MEXKIUIAHETHBIM MAarHUTHBIM TIOJIEM, SIBJISIFOIIAMCS
MarHuTHOM remmochepodf, W MOTOMY BCE yIpaBlieHHME AMHAMHUKOW IUIAHET, CHHXPOHM3ALUS HUX
MOBEJICHUEM OCYIIECTBIISIETCS IEKTPOMArHUTHBIM B3aMMO/ICHCTBHEM IIJIAHET U BCEX OOBEKTOB CUCTEMBI
¢ ConHieM.

[lepBoe BreuarieHue reo(U3UKOB OT MACChl CTATUCTUYECKUX IMapaMeTpOB OTHOCUTEIILHO
IUIA3MEHHOTO YCTPOMCTBA OBIJIO TaKOE€: 6bICOKOCKOPOCMHOU CONHEYHbll 6emep, COCMOAWUL U3
6000POOHOI NIA3MYL, BCIPEYaem Ha C6OEM NYMU YRpyeue MacHUmMHble CUN08ble TUHUU NOJA NAAHembl U
degopmupyem ux max, ymo obpa3yemcs 6cem Xopouo Ha Ce200Hs U38eCMHAs KOMemooopasuas hopma
MazHumocgepvl ¢ 8ulmAHYMbIM x6ocmom. JlepopMansi MarHUTHBIX CHUJIOBBIX JIMHUN MOJIA 3eMJu
BBI3BIBACT MOSBICHWE MAarHUTHBIX BOJIH (BOJH, Ha3BaHHBIX MMEHEM AJIbBEHA, MX TaK Yalle BCETO U
Ha3bIBAIOT — BOJHBI AJIbBEHA), 3apOXKIAcTCs MATHUTHBIA 3BYK (puc.l), m HauMHAeTCs MOCTPOCHUE
I1a3sMeHHoro mexaHusma CoylHeYHO-3eMHBIX CBs3€. BCIIOMHMM ONBITBI MHOIMX HCCIEN0BaTeneu
dopmupoBanus (GOpMbI CHEKMHKU IPU BO3JEHCTBMM Ha 3TOT IMpOLECC pa3HbIMU 3ByKamu. Ilomydanmuch
COBEpILEHHO pa3Hble (OPMBI CHEXKHMHOK, 3BYK KaK apXUTEKTOp CTpoms GpopMmy cHe:KUHOK. To xke camoe
IPOUCXOJUT U IPU (POPMUPOBAHUU MJIA3MEHHOTO MEXaHHU3Ma COJTHEUHO-3EMHBIX CBsI3€il B MarHuTocdepe
3emun.

Hcxons U3 COBPEMEHHOTO MUPOBO33PEHUS, OTO IJIa3MEHHOE COOPYKEHUE, CUUTAIM CIICIUATINCTHI,
HUKAaKoOTro (u3Myeckoro Ha3HayeHMs i 3emMiu He mnpenactaBiseTr. [lanpHeilmue wuccienoBaHus
MOKa3aJid, 4To y 3eMJIM eCTh JIB€ MarHUTOC(epbl — BHEIIHAS U BHYTpeHHAA. BHeuHsas maruutocdepa He
BpallaeTcs OTHOCUTENIbHO 3eMJIM, & CMOTPHUT IOCTOSIHHO CBOEH Ne(pOpPMHUPOBAHHOW YacThbIO CTPOro Ha
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CouHile, BBITATHBAs XBOCT Jajneko 3a mpeaensl opoutsl Jlynsl. Ho 3emis-to Bpamaercs. [louemy xe
BHEIIHSAS 4YacTh MarHuToc(epbl He BpAIIAeTCs, SKPaHUPYs IHUIOJbHYIO MarHUTOC(epy IUIaHEThl OT
IPSAMOTO KOHTAKTa ¢ MOTOKaMU COJTHEYHOT'0 BETpa, OT CaMOro KOCMUYECKOT'0 POCTPaHCTBA?

Oka3zasnock, 4T0 MarHuTrocdepa COCTOUT U3 JIByX YaCTeH: MOCTOSIHHOM, Ha OCHOBE JHUIIOJIBHOTO
MarHUTHOTO TOJS si/ipa IUIAaHETHl, U MePeMEeHHOi, Ha OCHOBE, MO-BUAMMOMY, KOJBIEBOIO TOKA CHJION B
MWUIHOH amnep. KonbleBoit Tok copMupoBaH B OCHOBHOM HOHAMH KHCJIOpPOJa. XBOCT MarHUTOC(HEPHI
B TIOJHOJIYHUE TMEPUOIMYECKH 3aMBIKAETCSl SJICKTPONPOBOAHON MOBEpXHOCThIO JIyHBI, U Ha rpaduke
U3MEHEHUsSI MTHOBEHHOW CKOPDOCTM BpallleHHs IUIAHETHl BMJHBI JBa BCIUIECKA B TEUYEHHE Ka)KJIOTO
JyHHOTO Mecsna. Yto Obl 3TO 3HAYMIIO?

BuyTpu He Bpamiaromeiicss BHeIHEeH Maruutocepsl BpalaeTcs Teo MIaHeThl. 3eMJIs BpaIlaeTcs
BOKPYT' CBOEH OCH MOJOOHO 3JIEKTPOABUTATENIO MOCTOSHHOIO TOKA C BBICOKUM YPOBHEM CTaOMIBHOCTH
CKOPOCTHM BpallleHUs, U 3TOT IOKA3aTelb B3SAT KaK ATAJOH I HACTPOMKHM XOJa BPEMEHM JaKe UL
aTOMHBIX 4acoB. Bmecte ¢ 3emuéii BpamaroTcs e€ MarHUTHOE ToJie, HoHOCdEpa, paTualloHHbIE Mosica,
wiazmMocdepa, 3a mperenamMH KOTOpoill (GopMHpyeTcs KOJIBLIEBOM TOK - MCTOYHMK BHEIIHEH
HEMOJIBIXKHOM MarHUTOC(hepsbl.

EcrecTBeHHO, 4TO IUIaHETa camMa CTPOMT IIJJa3MEHHOE COOPYKEHUE KaK YyBCTBUTEJIbHBIN
MEXaHM3M INpu B3aumojedcTBuu ¢ COJIHIEM M €ro reHepaluusMu IUIa3Mbl M U3IY4YEHMH, CTOJb
HEoO0X0JMMble €l B COOCTBEHHOM 3BOJIOIMOHHOM mpouecce. I[locTpoeHue ocCymecTBisercss 1o
[IPOrpaMMe s/ipa IJIaHEThl aBTOMATUYECKH, ITOCPEICTBOM AJIEKTPOMArHUTHBIX CHJI 1 MarHUTHOT'O 3BYKA,
BO3ZHUKAIOIIETO OT BO3JEHCTBUS TMIIEP3BYKOBOTO II0 CKOPOCTH COJHEYHOTO BETpa HAa MarHUTHBIE
CWJIOBBIE JTMHUM IIaHEThl. COJHIE KaK MY3bIKaHT-HUCIOJHUTENb UIPAET Ha MarHUTHBIX CTPYHAX IOJIA
JKU3HM 3€MJIM, BBI3bIBAas MarHUTHBIN 3BYK, KOTOPBIM, BO3JEHCTBYSd Ha BOJOPOJHYIO IUIa3My, CTPOUT
IJIa3MEHHBIN JBopel — nqBopel CosHLa Haj MIaHETOM.

Bce sBneHuss u coObITuss B MarHutocqepe SBISIOTCS 6bIHYHCOCHHbIMU, PA3BUBAIOIIUMHUCS I10
IIPOrpaMMe MarHUTHBIX pUTMOB COJIHIIA, BBI3BIBAIOLIUX MAarHUTHBIE 3BYKH — BEJIMKOJEIHBIX MacTEpPOB-
CTPOUTEIIEH.

Hexotopsie uccnenoBarenn Hoocgepsl yeloBeKa U 3eMIId, He TIOHUMas CyTH SIBJICHUS, 3aalliCh
LENbI0 3aIUTUTh 3eMi0 OT COJIHEYHBIX BCHBIIIEK, KOTOpbIe Aal0T JKu3Hb camMoll IUIaHETE U BCEM €€
obuTaresnsiM, BKJIIOYas M HEBEKECTBEHHBIX «3aIIMTHUKOB». COJHEYHBIE BCIBIIIKU CO3AI0T PUTM
MarHMTO3BYKOBOTO MPOLIECCA XKU3HU BCEH IJIAHETHI.

MarnaunTtocdepHoe miazMeHHoe o0pasoBaHWe HAA IUIAHeTOH dopMupyeTcs CJAeAyIOIUMHA
ucrouynukamu: 1). Tokamu, npoTeKaromMy B sape 3eMiu. 2). DHepreTU4eCKUMH MTOTOKaMH, UIIyIIHMHU
CO BCEil TIOBEPXHOCTH KOPBI TUIaHEThl. 3). [IOBEpXHOCTHBIMH TOKaMH MarHUTOMNAY3bl, SKPAHUPYIOIIIM
1oje BHYTPEHHHX HWCTOYHHUKOB. 4). Tokamu »HEpPreTHYecKOil cemu X@ocma MarHUTOCheEpsl U
3aMBIKAIOIIMMU MX TOKaMu Ha MarHurtomayse. 5). KoubreBbiM ToKOM. 6). [IpomonbHBIMEH TOKamwu,
oOpazyrone 00bEMHBIE (TPEXMEpPHBIE) TOHKOCIOMHBIE TOKOBBIE Cemiy BMECTE C 3aMBIKAIOUIMMHU HX
TOKaMu B noHoc(epe u maraurochepe. 7). MarHuTHbIM 3BYKOM, BO3HHKAIONIMM B MOMEHT BHOpaiuu
CTPYH — MarHUTHBIX CHJIOBBIX JIMHUHU 1ot 3emuH, no miaHy CoiHIa yepe3 ux Bo30yXkJIeHHE MOTOKOM
ConHeuHoOro BeTpa.

Perynsproe macnummnoe nore B marutocepe 3eMiIH TPEACTABISCTCS B BUAE CyMMBI 1)
MarHUTHOTO TOJISi BHYTPU3EMHBIX CTPYKTYpP, 2) MarHUTHOTO TOJISI TOKOB MarHUTOMNAY3bl, 3) MArHUTHOTO
HOJISL KOJIBIEBOTO TOKA, 4) MarHUTHOTO TMOJII MarHUTOC(EpHOrO XBOCTa, M 5) MarHUTHOTO MOJSA
HPOJOJBHBIX TOKOB. ['ennodusnueckue yciaoBusl, SBISSCH IEPEMEHHBIMH BO BPEMEHHU M CBS3aHHBIE C
putmMoM ConHLla, MNPUBOAAT K CHUHXPOHHBIM M3MEHEHUSM M CTPYKTYPHBIM  IOJIOKEHUSAM
MarHuToC(EepHbIX TOKOBBIX cemeli 3eMiH Oaroaapst 1€MCTBUSAM MarHUTHOTO 3BYKA.

3anoMHHMM: 3BYK BCEX YaCTOT MMEET MArHUTHOE NPOMCXOKIAEHHUE AJI YIPABICHUS JUHAMHKOMN
JIEKTPUYECKUX MTOJIEH U TOKOB.

MexmnanerHoe MmarautHoe moie (MMII) wactnyno (oxono 10%) mnpoHukaeT BHYTPb
MarauTocepsl TOr/a, KOrjaa MOSIBISETCS 10XKHAs KOMIIOHEHTAa 4YeThIPEXCEKTOpHOro crpoeHus MMIIL.
VYpoBeHb BO3MYIIEHHOCTH (TypOYJIEHTHOCTH) MAarHUTOC(EpHl B 3TOM Ciydae CyIIECTBEHHO BO3pacTaerT,
HauuMHaeTcs OOBeIMHEHHEe MAarHUTHBIX cuUiIoBbIX JuHUH MMII u marnutochepst 3emnn. Ilnaszma,
ObIBIIas o koHTposieM MMII, nepenaéres noj ynpasiieHHe MarHuTHOro noist 3emiau. C ydéTtom TOrO,
yro CoJHIIe COBEpIIAET OJJUH 000POT BOKPYT OCH 3a 28 THEH, BOSHUKACT CEMUIHEBHBIA PUTM MEPEKAUKU
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OHEPruM IUIa3Mbl M BO30YXKJCHUS aKTHBHOCTM MarHutocdepnl (7mHeld u uerbipe cextopa MMII
dopmupyroT put™ 28 HEH).

[Tpaktuyecku Haja 3emMnéil co3laH JIOKAIBHBIA MEXaHU3M MpeoOpa30BaHUsl BOJOPOTHON IUIA3MBI
COJTHEYHOT'O BETpa B HY)KHbIC JJIs1 3eMJIM NapaMeTpbl. DTOT MEXaHU3M SIBJISIETCS IPUYMHON 00pa30BaHUs
Pa3IMYHBIX TUIA3MEHHBIX CTPYKTYpP, B HEM NHPOMCXOAAT OBICTPOTEUHBbIE MPOIECCHl U MHOTOYMCIICHHBIE
M3MEHEHHs], CTPOTO OTCIICKHMBAIOIIME M3MEHEHUs MapaMEeTPOB BOJOPOJHOM IUIa3Mbl M €€ MAarHUTHBIX
XapaKTEePUCTUK.

Tak Hajg TJIAHETOM CYyLIECTBYIOT JiBA MAarHUTHBIX TOJSA: cmayuoxapuoe (NPUHALICKUT
TEHETUYECKOMY SIIPY, CTPYKTYpE TMaMsTH, CIIOCOOHOW Jaymarb) u nepemenHoe (TPHHAIICKUT
YyBCTBUTEIBHON 000JIOYKE, UTPAET POJIb ONEPATHBHOM MamsTH), OJaroaapst B3auMOJCHCTBHIO KOTOPBIX
3eMisl MOJIyyWsia BO3MOXHOCTH BpallleHUs BOKpPYr cBoeil ocu. IlosBuiach BO3MOXHOCTH CTPOTO
peryaupoBaTh CKOPOCTb BpallleHHs IJIAHEThl BOKPYT OCH, COIJIACOBBIBAs €€ CO CKOPOCTHIO BpAIEHUS
Counnna, 3apaboTayl CIyXOBOM W BECTHOYJSPHBINA ammapar IUIaHEThl, PACHOJIOXKEHHBIM Ha TOJIOCcax
IUTaHeThl. PerynmupoBanue 00ecreynBaeTCsl JIYHHOW 3JICKTPOMPOBOJHON MOBEPXHOCTHIO IMOCPEICTBOM
cemu mokog xgocma mazcHumocgepwi. IlepeMenHas 4acTb MarHuTOC(epsl HE BPAIIACTCSI OTHOCUTEIHHO
TeJa TJIAHEThl, OHA TMOCTOSHHO CMOTPHUT B Ty CTOPOHY, OTKYyJa MOCTYIMAeT IJIa3MEHHbIM MOTOK, — Ha
Counnne. IIpu 3ToM nepeMeHHast MarHuTocepa CTAaHOBUTCS CTATOPOM JIJIsl AKOPSI B (popMe TIIaHEeTHOTO
Tena. Bpamenue 3emin CTpOro 3aBUCHT OT MapaMeTPOB IUIa3Mbl COJIHEYHOTO BETpa M M3JIy4eHUH
Connua.

1.22. 3Bykm 3emun

CoOcTBeHHBIE 3BYKOBbIE MOJBI MAarHMTOC(epbl KaK THTaHTCKOIO OOBEMHOrO pe3oHaTopa
OPOSIBJISIIOTCS B BHJE PAa3HBIX MAarHUTOTHAPOJUHAMUYECKMX BOJIH THUIAa — MAarHUTHBIX BOJIH
(AJBBEHOBCKHX BOJIH), OBICTPBIX MarHUTO3BYKOBBIX BOJH (BM3) 1 MeIUIeHHBIX MarHUTO3BYKOBBIX BOJTH
(MM3). Bce 3Tu TUIBI BOJH PAcIpOCTPAHSIOTCS BJOJIb T'€OMAarHUTHBIX CHJIOBBIX JIMHHUH, KOTOpBIE
3aMKHYTHl Ha KOHILAX, B TIOJSIPHOW 0O0JAacTH, DJIEKTPONPOBOAHON HOHOCc(hepoit (MoHOC(hHepHBIMU
3epKkanamit), ¥ TIOTOMY BOJIHBI, PACIIPOCTPAHSSACH BIOJIb MArHUTHBIX JIMHUW, MHOTOKPATHO OTPa)KAOTCS
OT 3epkall MoHoc(hepbl, Tak (OPMHUPYIOTCS CTOSUME BOJHBI, KOTOpBIE CIY)XaT OCHOBOW IJIa3MEHHOMN
CTPYKTYpPbI MAarHUTOC(EPHI.

MarHuTHble BOJHBI BO30YXJAlOTCS Ha PE30HAHCHBIX MMOBEPXHOCTSIX MarHUTOC(EpH
ObICMPLIMU MACHUMO38VKOBbIMU 60HAMU, TTPOHUKAIOIUMHI U3 IMOTOKA COJHEYHON IUIa3Mbl B FOJIOBHOM
yactu MarHutocgepsl (cM. puc.l), u (Win) BoHaMU, UAYIIUME OT KOPBI Tu1aHeThl (pe3onancsk [llymana)
u u3 e€ supa. M3-3a HEOAHOPOIHOCTH CTPYKTYPHBIX 00pa3oBaHUi M1a3Mbl B Marautocdepe oOpasyrorcs
pe30oHaTOpbl  JUIs  OBICTPBIX ~ MAarHUTO3BYKOBBIX  BOJH, KOTOpble  BO30YXKJAIOT  MeEIJICHHBIE
MarHMTO3BYKOBBIE BOJIHBI B 3THX pe3oHaTopaX. CoOcTBeHHbIe YacToThl BM3 BOJH jekaT B caMOM HU3Y
OUYEHb MEJUICHHBIX KOJe0aHU MarHUTOC(hepsbI.

o nonocdeps! (cnoit F) n mosica paguanin MOTYT AOWTH TOJBKO HU3KOYACTOTHBIC CHTHAJIBI C
yactoroil 0,1-10MI'n. bnaronapst Hanuuuto pesonancos lllymana atmocdepy 3emiin OT KOPBI IUIAHETHI
10 BbIcOTHI 1 000kM MOXHO TPEACTaBUTH Kak OOIIYI0 pPe30HAHCHYIO MeMOpaHy, BKIouas HOHOChepy,
KaK 4acThb o0miell atMocdepsl. DTO MPUBOAUT K TOMY, YTO M CUTHAJBI ¢ 0oJiee BBHICOKOW 4acTOTOH (OT
Ouonornyeckux OOBEKTOB U JIOKAJBHBIX YYacTKOB KOpBbI 3eMJIM) 3aXBaThIBAIOTCS MOLIHBIMU
HU3KOYACTOTHBIMU  CHTHAJIAMM ~ CEHCMHYHOCTH, JIOCTUTas HOHOC(Eephl W  HWKHEH TpaHUllbl
paIuanoHHOro mnosica.

Pe3oHaTopbl 1 BOJIHOBOJABI PAJAMALMOHHBIX IOSICOB [UIL ObICMPBIX MASHUMO368YKOBLIX GO/
pacrioyiaratoTcsi Tam, Ijieé CKOpOCTb paclpOCTpaHEHHsI 3TUX BOJIH HauMeHblIast. Tak MPOUCXOIUT HaKauka
paIualoOHHbIX MOSCOB, Kak 00BEMHOrO pe3oHaTopa 3emiid, co cTopoHbl CoOJHIIA U CO CTOPOHBI KOPBI
wiaHeTsl. Ecnu B cpene HampaBiIeHHOTO paclpOCTPaHEHUs BOJIH BCTPEYAIOTCS CKAYKU W3MEHEHHs
apaMeTpoB Cpefbl, MPOUCXOJUT OTPAKEHHUE MAarHUTO3BYKOBOW BOJIHBI, OOpa3yercs JIOKaJbHas
pe3oHaHCHast 006J1acTh — PE30HATOP WJIM BOJHOBOJ. BoiHa B HMX OKasbIBaeTcs 3anepToi, Gopmupyercs
JI0OJITOBPEMEHHAs! JIOKAJIbHAsl PE30HAHCHAsI CTPYKTypa (MMEHHO 3Ta 00J1acTh CUUTACTCS MECTOM XPaHEHUS
JTYXOBHBIX CYITHOCTEH BceX cymiecTB ouocdepsr). JJoOpOTHOCTh Takoro pe3oHaTopa KOHEYHas, ¥ TOT/a
€CThb BO3MOXXHOCTb HEKOTOPOIl YTEUKHM BOJIHBI M3 pe3oHaropa. IlosTomMy miia3MeHHbIE pPE30HAHCHbBIE
oOnactu TpeOyIOT NOCTOSHHOIO BOCCTaHOBJIEHHUS, JUISI 4Yero TpedyeTrcs NPUTOK HOBOH IMOPLUH
BOJIOPO/IHOM TUIa3Mbl COJIHEYHOTO BETPA.
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HccnenoBatenu MarHutocepbl OTMEYArOT, 4TO COOCTBEHHBIE MOJABI OOBEMHOTO pe3oHaTopa
pamuammonHoro mosica (PII) mpencraBisiror co0ol He paBHOMEPHOE pacHpelelieHHe 4YacToT, a OHHU
CTPYIIIUPOBAHbI B JIOKAJIbHBIE 00pa3oBaHusi (MOJax) — rpymmbl MO 5 -7 TapMOHUK B KaXKAOH Trpymie
(Moze). Tak ecTh TPYIIbBI, COCTOSIIUE U3 OJHOM YacToThl, Hanpumep, it f = 0,73 MI' u f = 1,04MTI11.
Jns cpenueit yactotsl f = 1,35 u 1,6 Ml cyiiecTByIOT IpymIisl 0 TPH TAPMOHHUKH. ECTh Tpymmbl co
cpeaneit wacrotor 1,95 MI'm, 2,2 MI', 2,6 MI'u, 3,1 MI'n, BkiItoyaromye no 5-7 rapMoHHUK. ODTO
rOBOPUT 00 MX HEKOH HMH(OPMAIMOHHON 0coOeHHOCTH. CHenuanaucTbl OTOXKICCTBISIOT 3TH YacTOTHI
PE30HATOPOB, pPACCUUTAHHBIE MO (opMylaM, C peaJbHO HaOIIOAAEMBIMH CBEPXHM3KOYACTOTHBIMHU
KonebaHusIMU ¢ AucKpeTHbiM crektpom yactotr: 0,8; 1,3; 1,9; 2,6; 3,1 .. MI', uro moaTBep)KIaeT
HaJIn4Yre 00BEMHOTO pe30HaTOpa OBICTPBIX MAarHUTO3BYKOBBIX BOJIH.

Cornacuo OBuauio HazoHy, mepenaBiiero ckaszaHue npeapiaynieil nusuianzanuun o HebecHom
JBopiuie, «Hekuit Mynbkubep oToOpa3uia Ha CTEHKax ITOro JBOpIA BCE, YTO €CTh Ha 3emiie U BHYTPH
Heé». Bcé€ 3T0 COOTBETCTBYET COBPEMEHHOMY 3HAHUIO O MOJAX pagualiOHHBIX MIOSICOB.

Takum 00pa3oM, MeEXaHM3MOM HAKaykKd pPE30HATOPOB MAarHUTOC(Ephl SBISIOTCA OBICTpPBIC
MarHUTO3BYKOBBIE BOJIHBI, BO3HHKAIOIIME B MOMEHT OTPAXEHHS THIEP3BYKOBOI0 MOTOKA MPOTOHOB
COJIHEYHOT0 BeTpa OT TOJIOBHOM dYacTu MarHuTocepsl, mnpu (OPMHUPOBAHUU yOApHOW BOJHBI U
pacuieryieHuss TOTOKa Ha TOPLMU U TapMOHMKH. bbicmpas maznumo3gykoeas 60J1HA NPOHUKAem 6
OUNONILHYIO MacHUmMocgepy, 06pasys pe3oHaHCHble MazHUmMHble C@epbl — PaAUAlMOHHBIE 110sica 3eMIIH.

BonmoponHasi mina3ma COJIHEYHOrO BETpa CIYKHT OCHOBOH (DOpMHpOBaHMs KOJIBIIEBOTO TOKa (B
OCHOBHOM W3 HMOHOB KHCJOPOJA), KOTOPBIH CO3MaT BHEIIHEE MAarHUTHOE IOJIe, 000COOJICHHOE OT
JUIOJIBHOTO MAarHUTHOTO TMOJIS IUIAHETHI, OHO HE BPAIIAETCS OTHOCHUTEJIBHO CaMOil IUIaHEeThl, HO
JBIDKETCS ¢ Hell o opoute Bokpyr CosHIa, MMesl MOCTOSHHOE Ha HEro HarpasiieHue. BzaumoneiicTBue
JIBYX MarHUTHBIX MOJIEH — TOCTOSIHHOTO JTUMOJBHOTO MOJS 3eMJIM M MEPEMEHHOI0 MAarHUTHOTO IOJIS
KOJIBLIEBOTO TOKAa — CO3/aéT MEXaHMYECKHI MOMEHT BpalleHHs 3eMJIM BOKPYr CBOeH ocH. 3emis
BpallaeTcs BOKPYT CBOEH OCH TOJIBKO TOT'/IA, KOT/Ia €CTh MOTOKH COJTHEYHOTO BETPA.

OTtcrona BBIBOJA: NIPH U3MEHEHUH CBETUMOCTH M akTUBHOCTH COJIHIIA B TEYEHME 30 JUaKaIbHOTO
roga (25 920 ner) u3MeHsieTcsi CKOPOCTh BpAILCHUS TUIAHETHl BOKPYI' CBOEH OCH, Ha 3emile M3MEHSETCS
JUINTENIBHOCTh CYTOK, JUIMTENIHOCTh THS M HOYM, HW3MEHSeTCs KIMMaT, NaTpuapxaT CMEHseTcs
MaTpuapxaTtoM, M IMpOYHe BEIIM C HUM CBsi3aHHBbIE. [loATOMY IIIOJSIM OYEeHb Ba)XXKHO 3HATh PabOTy
MeXaHH3Ma COJHEYHO-3eMHBIX CBsi3ed. 371ech BO3HUKAET MpolseMa CBsI3U M HAaBUTALUHM, O€30MacHOCTH
CPEZCTB CBSA3M B YEJIOBEYECKOM OOIIecTBE MpU U3MeHEeHNH akTUBHOCTH CosHua. Jlroam MoryT oka3aTbCest
0e3 3JIEKTPOMAarHUTHBIX CPEACTB CBS3H, PabOTa KOTOPBIX 3aBUCUT ceiyac 0T HOHOC(hEpHI.

Kaxnplii snemeHT Ouocdepbl, B TOM 4YHCIE€ M CaM 4YeJIOBEK, MMEIOT COOCTBEHHYIO YacTOTY
He3aTyxaroumx kojebanuil. Cama 3emsis W Kaxkjgas o0JacTb KOpPbHI IJIAHEThI HMMEET CBOIO YacTOTy
HE3aTyXaloUIMX BHYTPEHHUX Kojebanuil. Bor onun u3 mpumepoB. JleTanpHoe H3ydeHHE MOTOKOB
BBICOKOOHEPTHMYHBIX 3aXBayCHHBIX dYacTul (B paaManMoHHOM mosice), mnpoBogumoe MUOU Ha
opb6utanbHoil cranuu «Camot-6», «Mup» u UC3 «Meteop» npuBeno K 00Hapy>KEHUIO HOBOTO SIBJIICHUS
IOPUPOABI, CBA3aHHOIO C BO3JEHCTBHEM CEMCMHUYECKON aKTUBHOCTH 3€MJIM Ha BHYTPEHHIOIO TPaHUILY
paHALMOHHOTO M0sca — CeiicMOMAarHUTOC(EpHOI CBI3H

CeiicMuueckue (Kak OJMH U3 IPUMEPOB) DIIEKTPOMArHUTHBIE H3JIyYCHUS HIYT OT KOPBI IUIAHETH,
BO30yMB HMOHOC(hEpPY, CaMU YCHUJIMBAIOTCA U, JOCTUTHYB HIKHEH TpaHMIBl paJMallMOHHOIO IOsca,
BCTYNAIOT B PE30HAHCHOE B3aUMOJECHUCTBHUE C JIEKTPOHAMHU Mosica. AKTUBHEE BCETro B3aUMOJCHCTBYIOT T
YaCTHUIIbl PAJAUALMOHHOTO T05CA, KOTOPbIE CBA3aHbl C MATHUTHBIMU CHJIOBBIMM JIMHUSMH IOJISL 3eMIIH,
APOXOOAWUMU Yepe3 MeCmO 0ACUOAeM020 8cniecka celicmuunocmu. B3zaumoneicTBue BYX MOTOKOB
npuoOpeTaeT pe3oHaHCHBIN XapakTep. 1 skcnepuMeHT ¢ ucnonb3oBanueM VC3 HarysiqHoO mokasai, 4To
CEMCMUYHOCTb B JIOKAJIbHOM TOUKE KOPBI IUTAHETHI BbI3BAJIa PE30HAHCHOE SIBIICHUE B I0SICE PaIUALINU.

IMoaTomy mosic paguanuu o00JagaeT pPe30HAHCHBIMM NapaMeTpaMH BceX oOuTaTesei
MOBEPXHOCTH KOPbI IUIAHETHI, BCEX AHOMAJIBHBIX 30H KOpPbI IUIAHETBI. JTO M €CcTh TOT
HHPOPMALMOHHBIN NMOTOK, KOTOPBIA MOSIC pagualiu cnoco0eH BbIAEJIUTH U3 001Iero MmoTroka
u3aydenuii CostHIA ¥ IUIaHET I HYKI 3eMJIH B eé oOuTareJiei.

! Panbnep A. M. 3emnerpscenus: IIporuos u3 Kocmoca? //Hayka B Poccun. 1994, Beim.1.C.39
Tpaxrenrep B.JO. Maruurtocdepa kak anbpBeHOBCKHi Masep. //3emust u Beenennas. Ned. 1979r.
Tlamenep A.M. Paguanmonnsrit nosic. MU®I.1999.
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OTO TUNHWYHBIA MpUMep pabOoThl MarHUTOCQEpsl ¢ €€ pagHallMOHHBIM IMOSICOM — PE30HATOPOM,
noI00HBIM THUIIOBOM paboTe Ma3epHOro TeHepaTopa: ecmb O00BLEMHbBIL PE30HAMOp, ecmb CeleKmop
yacmums no 6eIuyUHe SHepeUuU 6030YHCOeHUs, ecmb UOHOCPepa Kak cpedcmeo 014 CbeMa U nepeoayu
anekmpomacHumuol ungopmayuu. Ilnazmennsiii mexanu3m CoJIHEYHO-3€MHBIX CBs3e paboTaeT B
nuana3oHe ocoboHu3kux vactor (OHY) Ha mpuHimIe BO3OYXKICHUS TEXHHYECKOTO «MOJICKYIISPHOTO
reHepaTopa» U YCUJICHUsI AJIEKTPOMArHUTHBIX BOJIH B TMana3oHe cBepxBbicokux yactoT (CBY).

B MonexkynsspHOM KBaHTOBOM I'€HEPAaTOpPE PE30HATOP HACTPOEH Ha YacTOTY, COOTBETCTBYIOIIYIO
nepexoay Bo30yXIEHHBIX MOJIEKY]I B OCHOBHOE, HEBO3OYKICHHOE cocTOsiHME. Toraa moTok MOJeKyl, B
KOTOPBIX OCYILECTBIIICTCSI TaKOW IMEPeXO], M3JIydaeT 3JIEKTPOMArHUTHbIE BOJIHBI, BO30YXKIarolue M
MOJIICP>KMBAIOIIME PE30HAHCHBIEC KOJIeOaHUs B pe30HATOpe. DHEPrus 3THX KosueOaHui oTOupaeTcs uyepes
BBIBOJI pe30HaTopa. B paguanvoHHOM nosice 3eMJIM INPOUCXOJIM TaKO€ K€ SBIEHHME, M €ro Hajo
TIIATEJIbHO HCCIIEA0BaTh, OJaro mpuMep Masepa CyIIecTByeT. Masep MOKa3bIBae€T BBICOKYIO
CTa0MJIBHOCTh YacTOTHI, 0COOCHHO Ha OCHOBE BOAOpoja. [103ToMy M pajMaliMOHHBINA MOSC 3eMIU UMEeT
CTPOCHHE THIaHTCKOTO aToMa BOJOpPOJd, M 0e3 HCKaKEeHUS NPUHUMAET U mepenaét HHdopMaiuio,
COXpaHsist )KU3Hb Ouochepsl.

W3navanbHas HACTpOMKa paJAMAIMOHHBIX IIOSCOB Kak OOBEMHOrO pe30HaTopa IUIAHEThl H
CO3JJaHMe B HEM IIOCTOSIHHO JIOKQJIM30BAHHBIX PE30HAHCHBIX 30H (MOJ KoJIe0aHWil)  TPOUCXOIUT
M3IYYCHUSIMU KOpBI IJIaHEThl. B mambHelinmiem oOBEMHBIN pe3oHAaTOp BhIOMpaeT M3 OO0IIEro MoToka
COJIHEYHOT'O BETpa TOJIbKO T€ MObI KoJieOaHH, Ha KOTOpBIE MOsSIC W3HAYAJIbHO HAcTpoeH. Bee uacTuiiel
HaXOJATCSI B PE30HAHCE C BOJHAMU, U TOr/ia (hopMa CIIeKTpa KakJ0W MOJIbI B Telle pe30HaTopa OCTaETCs
HEM3MEHHOH, YTO 00ecreynBaeT BEICOKYIO TOUHOCTh CUNTBhIBaHUS HH(opMaruy, npuosBLIei ot CoHia,
WM CO CTOPOHBI KOPBI MJIaHETHI.

Bo3HukaeT aBToMaTHYecKas CUHXPOHU3ALMs MOJ Ha BHYTPEHHEN TOPOMAAIBHOW NOBEPXHOCTH
paavalOHHBIX IOSCOB, YTO, BEPOSITHO, CIYKHUT NPUYMHON T€HEpallMd KBa3UIEPUOAMYECKUX KpaiHe
Hu3kouyactoTHBIX (KHY) 1 0co60 HuzkouactotHeix (OHY) — n3nydenwuii ¢ nmepuogamu 3-5 cekynn. Ecmu
B criekTpe CoJiHIIa OTCYTCTBYIOT YaCTOTHI HEKOTOPBIX 3eMHBIX CYIIECTB, TO 3TH CyIiecTBa norudatot. Tak
BO3HHUKAIOT MAaCCOBbIE BHIMUPAHHS CYIIECTB OHOCHEpHI.

Kak u B TexHMueckux Maszepax, OOBEMHBIH pe3oHaATOp TpeOyercss OocBOOOXKIaTh OT YacTHI,
OTJIaBIIMX CBOIO SHEPTUI0 BO30YXKIEHHUS PE30HAHCHBIM 30HaM PaJMallMOHHOrO mosica. Bo BHyTpeHHel
Marautochepe (QOpPMUPYIOTCS  JIOKAIbHBIE 30HBI  BBICHIIAHUS TaKUX YacTUI, OTMEYAaEMbIX
reo¢usnyeckumMu npudbopamu. Huuro He nmponagaer B npupoje, BCE UCHOIb3YETCs U TPUMEHSIETCH.

['eopusnyeckne HKCHEPUMEHTHl IO3BOJIMIM  OOHApYXHTh KpallHE - HHU3KOYaCTOTHBIE
anekrpoMarauTHeie curHanel  (KHY) w ocobo Hu3kowactotHeie (OHY) curHambsl ecTecTBEHHOTO
MPOUCXOXKACHUS C OYEeHBb OBICTPOI TMHAMMKOMN — 3TO TaK Ha3bIBa€MbIC 3BYKOBBI€ CHTHAJIbI, 10X0J/CUe HA
X0poeoe neuue. DTH CHUTHAIBI BO30YKAAarOTCs B MarHutocdepe BONM3M HSKBaropa (B OYEHb Mallon
OKPECTHOCTH PaJAMAIIMOHHOTO T05ICa) ¢ YETKO BHIPAKCHHBIM HAIPABJICHHEM BJIOJb MarHUTHBIX CHUJIOBBIX
JMHUI JUIOJIBHOIO NOJA I1aHeThl. CUTHANBI X0p068020 neHus CAEAYIOT NadyKaMu JUIMTEIbHOCTBIO OKOJIO
10 cexyna. BHyTpu KaXI0# Mayku OCYLIECTBISETCS YAaCTOTHAsE MOAYJISALUS, YacTOTa FapMOHHUK 3BYyKa
NOBBIIIACTCSI  CO CKOPOCTBIO OT OJHOHM cekyHabl 10 1OTbicsy komeGanmii B cekynnay (10KI'm). B
Ha3eMHBIX HAONIOJICHUSAX Takas MpPEepbhIBUCTasi T'eHepalus MNposBiseTcs emé U B JONOJHUTEIbHOM
MOJYJISIIMA MHTEHCUBHOCTH CAMUX XOPOB ¢ TeM ke nepuojoM nopsiaka 10 cekynn. Curnanet OHY u
KHY neMoHCTpupyIOT CBOEH TMHAMUKON pa3yMHYIO I€ATENbHOCTh 3€MHBIX LIEHTPOB MX F'€HEPALUH.

B noHHOW/MIpoTOHHOM YacTu nosica paduayuu (OOBEMHBIA PE30HATOP E€CTECTBEHHOTO Masepa)
TeHEPUPYIOTCS KOPOTKONEPUOIUYECKUE 3IIEKTPOMArHUTHBIE KOJIEOAHHS C OYEeHb HU3KOHW YacTOTOM
Kojebanuss — 310 curHanel tuna Pcl ¢ dactotoii 0,2-5T'n. Cpenu HUX BBLACNSIOT CUTHANBI THIIA
«OKEMUYKUH» C PETYISIPHON CHEKTPaJIbHOM U BPEMEHHOM CTPYKTypoil ¢ nepuoaom okosio 100 cexynn u
MOYTH TOCTOSHHBIM Jpeii(poM 4YacTOThl B OJHOM HMIIyJbCEe. OTH CUTHAJBl T'€HEPUPYIOTCS Ha (ase
yObIBaHUsI BO30YK/IEHHs MOSCOB paJMaIliy, IIPH BO3BPAIlEHUH UX B UCXOJIHOE cOocTosiHUE. Bo3Bparienue
B HCXOJHOE COCTOSIHUE FT'OBOPUT O Pa3yMHOCTH 3TUX JEUCTBUI, pa3yMHOCTH CaMOM IJIAHETHI.

MHOro4HCcIEHHOCTh AKCIEPUMEHTAIBHBIX JAHHBIX M UX MOBTOpPHAas BOCHPOM3BOAMMOCTDH HAFOT
BO3MOXHOCTh TOYHOTO BBISIBJIICHUS 3aKOHOMEPHOCTEN PE30HaHCHOTO B3aUMOJIEHCTBHS
AJIEKTPOMArHUTHBIX BOJIH U 3apsKEHHBIX YacTULl B 00bEMHBIX pe3oHaTopax MarauTocheps! 3emiau. 1o
MO3BOJISIET OLIEHUTh POUCXOK/IEHHE U Ha3HAUYEHUE PAa3JIMYHBIX THUIIOB U3ITy4eHUH U (POPM UX YACTOTHBIX
CHEKTPOB, X (PyHKIMOHAIbHOE HAa3HAYEHHE B OPraHU3alMM CTPYKTYPHOI'O MOCTPOCHHUS U COXPAHEHUS
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CTPYKTYpbl MarHuTocgepbl. B 00bEMHOM pe3oHATOpE pajMallMOHHBIX MOSCOB Ha (OHE CTPYKTYPHOM
wia3Mel - GOpMUpPYIOTCS  (BO30YXKIAIOTCSA U UIMTEIBHO COXPAHSIOTCS) MOHOXPOMATHYECKUE BOJIHOBBIC
MOJIBI, TSI KOTOPBIX BOXKHYIO POJIb HTPAIOT KorepeHTHBbIE ((hazoBbie) 3 HEeKTHI.

DT0 MOATBEPKIACT UACI0, YTO HA ITUIA3MEHHBIX CTEHKaxX 00BEMHOTr0O pe3oHaTopa (paaualiHOHHBIX
MOSICOB) COJICPXKHUTCS BCsS MH(OpPMAIMs YaCTOTHBIX XapPAaKTEPUCTHUK KOJICOATENBHBIX IPOLIECCOB BCEX
AIIEMEHTOB OHOC(Ephl M CTPYKTYP IUIAHETHOTO Tejia B BUJC PE30HAHCHBIX oOyacted (Mo KoJieOaHui).
30ecv xpanamcs oyxosuvie cywHocmu écex cyujecme 3emau. Kak 3T0 UCIIOIHEHO — TpeOyeTcs U3ydeHUe
U CpaBHEHHE YaCTOTHBIX IMapaMETPOB. DTO MECTO B PEIUTHMH UMEHYIOT KI[aPCTBUEM HEOSCHBIM.

Kaxnoli pe3oHaHCHOH MoOJe COOTBETCTBYET CBOsI KOHKPETHAs YacCTOTHAs XapaKTePHCTHKA
OMOJIOTMYECKOI KOCUCTEMBI WM SHEPreTHKH KOPbI IUIaHeThl.  KpaifHe-HW3KO4acTOTHBIE U 0CO0O-
HU3KOYACTOTHBIE KOJIEOaHUS TEHEPHPYIOTCS, IO-BHIMMOMY, SAPOM IUIAHETBI C LEJNBI0 IPOBEPKH
LIEJIOCTHOCTH W COCTOSIHUSL PE30HAHCHBIX MOJ Kak HEOJHOPOJHOCTEH B IJIa3MEHHOH CTPYKType
00BEMHBIX pe30HATOPOB MarHuTocdepsl. [lpuunHa B OTHOM: Ouocgepa HyscnHa camou niaweme Oisl
ocywecmeaiieHus x00a 380110Yuu 3emiu.

Cy1miecTBOBaHME aTOMHBIX M MOJIEKYJISIPHBIX TEHEpaTopoB (Ma3epoB)/ycHIIMTENEH/KBaHTOBBIX
KOMIIBIOTEPOB TIOKAa3bIBAET, YTO KAKIBIH aTOM MMEET YyBCTBUTEIBHYIO 91€KMPOHHYIO — 000JI0UKY,
CIIOCOOHYI0O PE30HAHCHO BOCHPUHHMMATh M  MPeoOpa3oBBIBaTH 3JCKTPOMArHUTHBIC BOJIHBI B
ANIEKTPUUECKHE 3aPsbl M JICKTPHUECKHE TOKK OJ1aroapsi HAIMYUIO TOHKOH CTpyKTypbl aroma (1/137).

[TosTomMy Bce BemecTBEHHbIE (OpMBI, IOCTPOEHHBIE W3 AaTrOMOB, OOJAaJalOT ATUMHU KE
CIOCOOHOCTSIMH M BO3MOXKHOCTSIMH, BCE OHM IOCTPOEHBI 0 €IUHOMY IUIaHY CTPOCHHUS — COYETaHUE
CTPYKTYPBHI NaMSTH C YYBCTBHTEILHOW 000s04Koil. Ha MUKpOypOBHE YyBCTBUTEIbHAs JJIEKTPOHHAS
000JI0uKa aTroMa MpOsBIIIET ce0s Ha MaKpOYpOBHE 3eMHOW MarHutocdepoil. Hopo amoma Bpamaercs
BHYTPU CBOEH JJIEKTPOHHOW YYBCTBUTEIBHON 0O00JIOUKH, KOTOpas HE BpallaeTcs, HO CcrocoOHa
OPUEHTHPOBATHCSI OTHOCHTENIHFHO (DPOHTA 3JIEKTPOMArHUTHON BOJHBI BHEIIHEW cpeabl. AHAJIOTMYHO
Be€T ceOs 3eMunst Kak HeOecHoe Teno U e€ MarHuTocdepa.

Korna roBopsT o pazmepax amoma, TO OTMEUAIOT OJMH CYLIECTBEHHBIN (pakT - s7apo aTtoma, Mo,
3aHUMAaeT 0YEeHb MAJIO MECTa U MEXY HUM U 3JIEKTPOHOM OTPOMHOE 1ycmoe npocmpancmeo, H 4eM He
3aronHeHHOoe. O MarHutocdepe 3emiid MHOTJAA MUUIYT HEYTO MOAO0OHOE. «umacnumocgepa — 3mo
02POMHASL MACHUMHASA NOAOCMb, NPAKMUYECKU NYCmas, 001adaem pe30HaAHCHbIMU ceoucmeamu». B
pEaNbHOCTH K€ HU B aTOM€, HU B MarHuTocdepe 3emin Hem nycmomul. IIpoCTpaHCTBO TIOJOCTH MEXKIY
AOpoM/3eMIIENR M TpaHUIed MarHUTOC(Ephl CTPOr0 OPraHU30BaHO, YHOPSAAOYEHO, oOnamaeT (yHKUuEeH
npeoOpa3oBaHUsl BHEIIHUX MOTOKOB HEPTUU B CTPYKTYPHBIE OCOOEHHOCTH CBOETO CTPOEHHUs. Mexny
SPOM  aTOMa U €ro  JJEKTPOHHOH 000JIOUKOH  CyIIECTBYeT MNpPOCTPAHCTBO, 3alOJHEHHOE
(doToHHOI/>upHON Cpenoii, OpraHM30BaHHONW MAarHUTHBIM TOJIeM sapa atoma. [losTomy-To aTtom u
CIIy)XKMTh KaK KBaHTOBBIH T'€HepaTop/ycHiuTenb U KoMmmbioTep (n3o0perenne bacoBa u IIpoxopoBa —
MOJICKYJISIPHBI TE€HepaTop, W TeHepaTtop Ha Bojopoxe). KakaoMy aromy HyXHa SHEPrHs, 4TOOBI €ro
BHYTPCHHUE TIPOLIECCHI OBUTM HE3aTyXalOUIMMHU KOJICOAHHMSIMU, COXPAaHSUIM YacTOTy COOCTBEHHBIX
KOJIeOaHHH, OTIpEeNIeIIAIONICH HHANBUAYAIbHbBIE CBOMCTBA KaXK/J0T0 aToMa.

Ha 3ape xocMmuueckoil 3pbl ObUIH YK€ 3a()UKCHPOBAHBI € MOMOIIBIO T€O(PHU3NUECKUX CPEICTB
HEKOTOpble reOMarHuTHele myibcauuu. M moromy yxe B 1963 rogy na 13 I'enepanbHOil accambiiee
MI'CC Bce reoMarHuTHBIC MyJIbCAllMM OBUTH pa3feieHbl Mo MOpP(OJOrHYecKoMy IMPH3HAKY Ha JBa
ki1acca: 1) HempepwiBHBIE mynscaumu Ttuna P (pulsations continuous), mouytu CcHHycOHMIaNbHBIC
HeperyssipHble KoeOaHus, MPOI0JDKAIOIINECS JECATKH U COTHH MEPUOIOB. 2) HeperysipHble KoneOaHus
tuna Pj IUIMTETPHOCTHIO B HECKOJIBKO NMeproa0B. Kax bl U3 3THX ABYX KiIaccoB pa3zeicH (YCIIOBHO) Ha
HECKOJIBKO YaCTOTHBIX IUAITa30HOB.

B kiacce P — 310 Pcl (¢ mepuomamu ot 0,2 ¢ 10 5 ¢); Pc2 — (¢ meprogamu ot 5¢ 10 10c); Pe3 — (¢
nepuoaamu ot 10c 1o 40c); P4 — (c nepuonamu ot 45¢ o 150c¢); Pc5 — (¢ mepuogamu 150¢ — 600c¢); P:6
— ¢ nepuonamu 6omee 600c.

B knacce P - Pil ¢ nepuonamu xonebanuit menee 40c; Pi2 — 40-150c; P; 3 — ¢ neprogamu Oosiee
150c. B o0oux kiaccax Mpou3BOAWTCS emi€ JeeHHe 10 BHEITHEMY By UMIYJIECOB Kosiebanuid. Takoe
yIOPsI0OUEHHOE pazHooOpasue KojeOaHUil BO BHYTpEeHHEH MarHurocdepe HarisgHO MOKa3bIBAET, YTO
BCE OHHU SBJSIOTCA KAKMMHU-TO KOMAaH/JHBIMH WJIM WCHOJHUTEIbHBIMU CHUTHAJIAMH, HAXOISCh MO
yIpaBJICHUEM MarHUTHOTO TONS siApa 3eMiid, €€ MBICIUTENBHOrO mporecca. OCHOBHBIE MapaMeTphl
MarHuToc(epsl, Takue Kak HaNpsHKEHHOCTh T€OMAarHUTHOTO MOJs, TUIOTHOCTh M TEMIIEpaTypa IUIa3Mbl,
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CTPYKTYpHOE TOCTPOCHHE M3MEHSAIOTCS B OUEHB IIMPOKOM IIpeJiesie PH BO30OYKICHUN MarHUTOC(Epsl U
BO3BpalleHNs €€ B HICXOJHOE COCTOSTHHE.

Ecnu marautocdepa crnoco6Ha Bo30YKAAThCS, a MOTOM BEPHYThCS B HCXOJHOE COCTOSIHHE, TO
J0JDKHA OBITh CTPYKTYypa MaMATH B AApE IUIAHETHI, KOTOpas YIpPaBisSeT MOCTOSHHBIMU IMapaMeTpaMu
marautochepsl. Ecnu ecth cTpykTypa mamsTH, TO OHa CIIOCOOHA MBICIUTh, U BCE HHU3KOYACTOTHHIC
AJIEKTPOMArHUTHBIE M 38VK08ble GOJHbI MAarHUTOC(Epbl TOMXKIECTBCHHBI BOJHAM MBIIUICHUS sjpa
madeTsl. B atom rnaBras cyrb HOOCOEPHI 3eminu.

Hayunble wuccnenoBaHMs HU3KOYACTOTHBIX DPAJMOBOJIH MUNA CEUCMO8 TI0Ka3alo, YTO OSTH
U3IYYCHUS CIIy)KaT HOCUTEISIMH HMH(OpMAIlMKM O MapaMeTpax IUIa3Mbl M XapaKTepe MarHUTHOTO MOJIs
(xapakTepe MBIIUICHUS 3€MIIHM), PacHpOCTPaHssICh CTPOTO IO CHCTEME BOJHOBOIHBIX KaHAJOB B
marautocepe. CurHanbHasi BOJHA C6UCMO6 TEHEPUPYETCs SAPOM IUIAHETHI, 3aIIyCKAeTCs B MarHUTHBIN
BOJIHOBOJ, JIOCTUTaeT OOBEMHOIO pE30HATOpPa W CHUMAET C €ro IUIa3MEHHBIX CTEHOK HH(OpMaImio
PE30HAHCHOTO BO30YXKACHHUs, yHOCS €€ 00paTHO B AAPO IJIAHETHI Ui MPUHATHS PEIeHHs K JIEHCTBUIO.
DTO IPOBEPEHO B HKCIIEPUMEHTE.

JIaGopaTopHble  IKCIEPUMEHTHI >  IOKA3BIBAIOT, UTO  KAPOCHMPAHCMBEHHO-HEOOHOPOOHbIE
603MYUEHUs NAA3MbL U MACHUMHO20 NOJIA 3eMau NPUeooAm K CyWecmeeHHOU MOOUPUKAyuu 601HOBbIX
nonet, 6030ydcoaemvlx 6 OUANA30HE YACHOM CEUCMOBbIX 601H. Bo-nepewvix, HeooHopoonocmu
9IeKMPOHHOU NAOMHOCMU U MASHUMHO20 NOJASA MO2ym yoepicueamsv dmu 6oanvl (céucmawue) 6
B0IHOBOOHOM pedicuMe, U CHOCOOCmEoeams — 3PhekmusHol MpaHchoOpmuposKe U3LyueHus 600b
HAnpagneHus MAazHUmHo20 nond. Bo-emopuix, necmayuonapuas mooyisayus NAOMHOCMU NAA3MbL U
MAZHUMHO20 NOJS MOJICEM NPUBOOUMb K NPE0OPA3068aAHUI0 YACHOMbL CHEKMPA U AMNIUMYObl CEUCHOBbIX
gonH. Ocoboco ummepeca 3acnyicueaen HEPe3OHAHCHAA NapamempuiecKkas amnaumyoHO-4acmomHasl
MOOYIAYUA CEUCMOBBIX GOJIH, USPAIOWAs, NO-BUOUMOMY, 6ANICHYIO POTb 6 NPOYEccax, NPOmeKarwux 6
KOCMUYECKOU niasme».

Oco60 Hm3kowactoTHble wu3nydenns (OHY — wu3nmyueHws), mpoxois MO BCEM CTPYKTypam
MarHuToc(hepbl, CHUMAIOT €€ mapamMeTpbl (U3MYECKOTO COCTOSIHUS, YTO TOXKIECTBEHHO IOTEHLMalaM
JeCcTBUSL HEPBHOM CHUCTEMBI Tella ueloBeka. BOJHOBOAHOE HamNpaBieHHWE PaclpOCTPaHEHHs! YHEPTUU
AIIEKTPOMArHUTHBIX BOJIH THUIIA CBUCTOB, UI'PAET KIIIOYEBYIO POJIb B PacpOCTPaHEHUH 0CO00 HU3KHX MO
YacTOTE€ BOJIH B OKOJIO3EMHOM IIPOCTPAHCTBE, IOXOKEE HAa MBICICHHOE CKaHMPOBAHUE COCTOSHUS
CTPYKTYPBI U TapaMeTPOB MarHUTOChEPHI.

OTO MOXKET 03HAYaTh TOJIBKO OJHO: 3emiisi MbIchuT, reHepupys OHY — u3nyueHus u nocbuiasi ux
BJIOJb CBOMX MArHUTHBIX CHJIOBBIX JIMHUM, OLIEHUBAs COCTOSHME IUIa3MEHHOI'O YCTpOMCTBa,
3aJIeliCTBOBAHHOTO B CHUCTEME YYBCTBEHHOT'O BOCIpUATHSA 3eMiEll mapamMeTpoB KocMuUYeckoil cpeabl. 1
IUIaHeTa NPUHHMMAET pelIeHue AeWCTBOBaTh cooOpa3HO oOcraHoBKe. [loaToMy mOfsiM Hago TBEPHIO
3HaTh, YTO OHM XXUBYT Onaronmaps >ku3Hu 3emiu. W Henb3st OecnokouTh Marautochepy, noHochepy,
JKeJasi CaMOCTOSTENILHO YIIPABIISATh KJIMMATOM, IIOT0/I0H, BpeIUTh APYTUM JIIO/SM Ha IuiaHere. U He Hano
«3aLUIIATh» 3eMJII0 OT COJIHEUHBIX BCIBIIIEK, OCKOJIBKY COJTHEYHas Iuia3Ma TpeOyeTcsl caMoi IiaHeTe
B Ka4eCTBE )KM3HEHHOW CHJIBL.

Wrak. Marnutocepa — 3TO CIOXKHAas, DSJICKTPOMAarHUTHA, BBICOKOOPTraHM30BaHHas,
Pe30HAHCHAA . MIa3MEHHAs CHCTEMA CO CBOMCTBAMM YYBCTBHTEIBHOM crucTeMbl. OHa C(OPMHPOBAHA H3
POJICTBEHHBIX 3JIEMEHTOB BOJOPOIHOM IUIa3MBbl, IPOHM3aHA SHEPrOUH(GOPMALIMOHHOH CeThI0, COCTOSILEH
U3  TOHKMX M OOIIMPHBIX CHCTEM OJIIEKTPUYECKHX TOKOB U KPY2lblX BOJHOBOOHBIX KAHAILOS,
CHOCOOCTBYIOLIUX PACIPOCTPAHEHHUIO 3JIEKTPOMArHUTHBIX U3Iy4€HUI M 3BYKOBBIX BOJIH. OHA COCTOUT
U3 POJCTBEHHBIX 3JEMEHTOB — aTOMOB BOJIOPOJa, OOBEIMHEHHBIX B €AUHYIO SUEHCTYIO CTPYKTYPY TaK,
YTO BHYTPH CHUCTEMbI HaXOMSTCS sipa aTOMOB — IPOTOHBI, & CHAPYKH BCEH CHCTEMbl MarHUTOCQEpHI
pacroyio’keHbl  0000IIECTBIEHHBIE AJIEKTPOHHbIE cloM. Bes MmarHutocdepa mnpexacrtaBiseTr coOoi
C/IBOGHHBI T'MIaHTCKUH KBAHTOBBIM I'€HEPaTOp, OJMH M3 KOTOPBIX B aBPOPAJIbHOM 30HE INpeBpallaeT
KHHETHYECKYIO0 SHEPIHI0 BOJOPOJHON IMJIa3Mbl COJHEYHOI'O BETpa B AJIEKTPUYECKYI0. MOIIHOCTh 3TOrO

2 Kocrpos A.B., I'ymun M.E., Kopodkos C.B., Ctpuxosckuii C.B. JJaboparopHoe MoaennpoBaHne BOITHOBBIX IIPOLIECCOB B
CBHCTOBOM jauamna3oHe yactoT. Tom 2. c287. Poccuiickuit ponn pynnamenransupix uccnepoanuii — ®LIHTII «MccnenoBanms
1 pa3pabOTKH 110 MPUOPHUTETHBIM HAIPABIICHUSIM Pa3BUTHsI HaAyKH M TexHukH, rpant HIII-5 180. 2008.2.

%% JleonoBuu A.C., Masyp B.A. O pesonaHCHBIX cBOiicTBax MarHuTocdepsl. VHCTHTYT connedno-3emuoi dusuxu CO PAH,
Poccus. Mpkyrck. 2008.
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reseparopa 0oJiee 0OTHOTO MUJUIMOHA METaBaTT (MB1)**. DTOT MEXaHH3M Ha3BIBAIOT MarHuToc(hepHbIM
WJIM aBpPOPAJIbHBIM KBAHTOBBIM FE€HEPATOPOM.
3akioueHue

3Byk u CBeT UMEIOT OJHO NPOUCXOXKACHHUE — BJIEKTpoMarHuTHoe. Hanuune vacmomnozo psana
3BYKOBBIX KOJICOAHUH M YaCTOTHOTO psAa SJICKTPOMArHUTHBIX HU3JIYy4eHUH TOBOPUT O TOM, YTO HX
MCTOYHHUKOM SIBIISIETCSI KoJieOaTeNbHbIi mpouecc. Y 3ByK, M 3J€KTPOMAarHuTHBIC W3IY4YEHUsS, UX JUIMHA
BOJIHBI ¥ YAaCTOTa KOJeOaHM 3aBUCAT OT pa3MEpPOB Tela, KOTOPOE UX U3ITyYaeT.

CoBpemenHas Teopust 3¢pupa MO3BOISIET TOBOPUTH, YTO SJIEKTPHUUECKUII TOK U MarHUTHOE II0JIe
OTIPENeNIAIOTCS TUIOTHOCTBIO 3(Hpa MM CBETOHOCHOM Matepuu. Jlroboe TeueHue, B TOM UHUCIE H
AJIEKTPUYECKHIA TOK, COCTOSIT M3 OPraHM30BAaHHOTO TIEPEMELICHHS BHXPEBBIX CTPYKTYp 3dupa.
Opranu3zoBaHHOE TEUCHHUE U3 BUXPEH 3(upa, KOTOpbIe OMNpEAEICHbI OHITHEM — IEKTPHUECKUE 3apsbl,
€CTh DJEKTPUYECKHHA TOK. MarHuTHoe mnosie (GOpMHpPYETCs 3aMKHYTBIM MM CIUPAJbHBIM TOKOM
3(UPHOTO MOTOKA MIOTHOCTH.

[TnoTHOCTH 3¢upa MOBBIMIAETCS KOJIEOATENBHBIM MPOIECCOM (KaKk HAacOoCOM) IPEBpALICHUS
JJIEKTPUYECKOM DHEPIUM B DHEPIHMI0 MAarHUTHYIO U COXPAHAETCS KaK AJIEMEHT IaMsTH 3TOro Ipolecca ¢
MarHuTHbIMU CBOMCTBaMH. [lodTOMYy 3ByK Kak BOJIHA OIpPEAEIACTCA COCTOSSHUEM U U3MEHEHUEM
IUIOTHOCTH 3¢upa B mpolecce KojeOaHWH NMpH MpeBpallleHUH SHEpruud ¢ OO0pa30BaHHUEM HIIEMEHTOB
namsaTu. B konebaTensHOM Ipoliecce MpeBpalleHus] JHEPTuu IPOUCXOIUT U3MEHEHUE TUIOTHOCTH 3upa,
4YTO U BBI3BIBACT NOSIBIEHUE 3BYKa. lIpupona >xuM3HM co3llana yHUBEPCAIbHBIA 3JIEMEHT MPEBpallCHUs
SHEPrUM — DJICKTPUUYECKUH KojebaTelnbHbI KOHTYp, cocTosummMii u3 aByX Hauan —  Hakonmutens
IUIOTHOCTH d¢upa (SIEKTPUYECKOTO HANpSHKEHH) KOHICHCATOpa, M XPaHUTENs O3TOro 3apsga B
3aMKHYTOM WJIM CIIUPAJIBHOM KOHType. II0CKOIBKY TedeHHue 3apsioB B NIPOLIECCE IIPEBPALLECHUS SHEPTUU
IIPOUCXOAUT C HU3MEHEHUEM IUIOTHOCTH II0TOKAa JTHX 3aps0B, TO IMOSABIAETCA 3BYK C 4YacTOTOU
KosebarenbHOro mpomecca. [loaToMy dacToTa 3ByKa COOTBETCTBYET YacTOTE 3JIEKTPOMArHUTHBIX
U3IYYEeHUH OJTHOTO M TOTO e KoJIeOaTenbHOro mpolecca.

Tak BO3HMKAaeT JKMBas Kallii BeLIeCTBa W3 YIUIOTHEHHOrO 3¢upa, KOTOpas CTaHOBUTCS
MHPOPMAIIMOHHON MaTpHLed A MOCIEAYIOIIUX MpeBpalleHuid sHepruu >¢upa. B peanbHOCTH B
KaX/IbIi Mocenyonuii koaebaTenbHbI MPOLECC BKIIOYAETCs MHPOPMALMOHHAS MaTPHULIA TPEABLTYIIH X
IIPOLIECCOB NIPEBPALLEHUs. B HacTOAMX YCIOBHUAX 3BOJIIOLNUU BCEIEHHON TakOW MaTpULIE SBISAETCS
aToM BoJopoza (CeMH TUIIOB, MO YUCITy CIIEKTPaIbHBIX TUHUN CBeTa).

IlosToMy Hano mnosarath, 4TO 3BOIOLMS BceneHHoU ocymectsisercs Aasyms Hawamamu —
MarHuTHBIM ¥ 3JIEKTPUYECKHM, OOBEJUHEHHBIMH B €IMHCTBO  mopokaaeMbiM umu 3BYKOM.
MakcuManbHOH CKOpOCTh 3ByKa CTAaHOBUTCSI B TBEPAOM Teile, TO €CTh B 3aBepuiaromeil ¢ase
npeBpamienus BemectBa (Oronb, Bo3myx, Bopa, 3emus). IlnotHocTh 3dupa MOBBIIIACTCS PUTMOM
Kosie0aHU, HaYMHAsl C BHICOKOM 4acTOTHI, 3aKaHUMBasi HU3KOW YacToToi. YacToTa KoJeOaHU cHCTEeMbI
IIOHMYKAETCS 110 MEPE YBEIIMUEHUsS B HEM YMCIIa POACTBEHHBIX DJIEMEHTOB, C YBEJIMYECHUEM IIIIOTHOCTH.

ITosTOMYy KaXI0W 4acTOTe 3ByKa COOTBETCTBYET CBOs IUIOTHOCTH BELIECTBA, IUIOTHOCTH ITOTOKA
s¢upa B 3aMKHYTOM KOHTYype 3jeMeHTa namsaTH. [Iponecc MpIUIeHUs BCEr/ia COMPOBOXKAAETCS 3BYKOM.
Kaxnplii 3BykK — 3TO TOJOC »3JIEKTPOMAarHUTHOM BOJHBI KosebarenbHOro mpouecca. Cama ke
JIEKTPOMArHUTHAs BOJIHA €CThb PE3yJbTal JUHAMHUYECKOIO IIpOLECCa IPEBPALLCHHUS DHEPIUU IO
YIPAaBIEHUEM MHIYKTUBHOIO 3JEMEHTa — JJIEMEHTAa MaMATH. OJTO MU €CTh IIPOLIECC O3BYYEHHOIO
mbinuieHus.  [lostomy CJIOBO kak 3Byk M Kaxkzgas OykBa Kak CHUMBOJI 3ByKa oOjajnaer
SHEPrOMH(POPMALUOHHBIM CMBICIIOM.

Kaxnoe Teno, kaxnaoe coObITHE HMMeEET KoJIeOaTeNbHbIH XapakTep CBOEro CyIIECTBOBAHUS.
Kaxnoe n3 HHMX CONEpP)KHUT 3BYK TOW WIM HMHOHW 4YacTOThl, COOTBETCTBYS CBOEMY BHYTPEHHEMY
NOCTpOeHUI0. Kaxkaplil 3ByK — 3TO pe3yJIbTaT MBILUICHUS 3JIEMEHTA NIaMATH, YIPABIAIOLIEr0 IPOLECCOM
KHU3HU B pexume koseOaHuil. VI moTomy 3BYK SIBISICTCSI BBIPA3UTEIEM 3aKOHOMEPHOCTEH, MPUCYIIUX
CTPOCHHIO BCEX JKUBBIX CUCTEM. A 3THM CBOWCTBOM OOJajaeT apXUTEKTOp WM 30a4uid, TBopen Bcex
Belen, bor Beenennoi.

Enununeil uaMepeHuss BpeMeHH, NPOTSDKEHHOCTH, Beca, COBEPIIEHCTBA (DOPMBI U COAEpIKaHUS,
BBIPAQ)KAEMOTO 3BYKOM, SIBIISIETCS 4YacTOTa KoJieOaHUl, KaXkaoe M3 KOTOpBIX ecThb MbIcib! Bubpanuu
MBICIIM aKTHBHBI TOJBKO ONpEAETICHHOE BPEeMs, YTOOBI MOJYYUTh KOHKPETHBIM pe3ynabTar. MeIciH, K

2 Cron-Wtu Axacody. JluHamuka noasipHsIx custamit. Scientific American. 1989. Ne7. C.34 - 42.
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KOTOpPOM ,[[OGaB.HeHO CJIOBO, YABaAMBAIOTCA B CHIIC, a (bmnqecxoe YCWIIMC OOMOJHUTCIBHO IMOBBIIIACT
MOIIIb MBICJIN.

«B Hauane 610 CroBo. M CnoBo 6buto y bora. I CrnoBo — 310 cam bor». UccrnenoBanue

MPOUCXOKACHUA 3BYKaA ABJIICTCA JOKA3aTCIILCTBOM IMPABAWBOCTH 3TOI'0 BBIPAKCHUA.
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