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HE3PHNAA,
BES/IECYLLAA...




Xu3up n06oro ueNoBEKa MOXKHO NPEJCTABHTh KaK HeKyi0 Henpe-
PLIBHYIO LeNb NPHHATHS TeX HJH MHBIX pellenuit (pellenue He NPHHH-
MaTb HHKAKoro peileHHss —10xe pewenne). llpasna, naneko He Bce M3
HHX BLINOJIHAKOTCA: YACTb OTMEHSETCs, YAaCTh M3MeHsieTcs, a yacTb MPoO-
cto 3a6uiBaercsi. Ho He3aBMCHMO oT 3TOro Kaxjaoe pelleHHe eCTb pe-
3yAbTaT CNOXHOH pa6oTel Mo3ra.

Kak e uejoBek oCyLIeCTBJASIeT 3To TAHHCTBEHHOE AeHCTBHe?

[TpeanosoXuM, YTO BbI, YHTaTeJb, MPOBOAHUTE OTIYCK
O/IHKM H3 JIYYIIUX crnocoOoB: HeGOJbUIOH APYXKHOH Tpym-
noil coBeplllaeTe BOCXOXKJEeHHe Ha TOpHyW0 BepluuHy. Bouee
TOTrO, Bbl H €CTb PyKOBOAHTeNb 3Toil rpynnbl. (He myrai-
TeCb, TAKOH MBICTIEHHBIH 3KCIepUMEHT HeonaceH.)

Bul nBuxerech no ocTpoMy rpe6HIo K BeplinHe. Ha my-
TH BbIpacTaeT NpensTCTBHe — TIpo3Has cKaJbHas OaluHs.

(TakuM npensTCTBHSAM aJbNHHHCTHL JalH MeTKOe Ha3Ba-
HHe «XaupapMmei».) Kak ee npeogoners?

Insi NpHHATHSA pelleHHs Bbl HauHHAaeTe M3 BCeH pasHo-
o6pa3Hoii uHGOpMaLUH, HeNpepblBHO MOCTyMmawlleil B Ba-
uie Co3HaHHe yepe3 OpPrambl YyBCTB, OTGHpPAaTh TOJNBKO Ta-
KYyl0, KOTOpasi oTHOCHTCS K peiiaeMmoii 3ajave. ITpuuymau-
Bble TeHH 0G6GJaKoB BHHM3y Ha JeJHHKe, HeNOBTOPHMbie
JHHUHM BepIUHH cocenHero xpe6Ta, LIyM BOJOMAaja rie-To
BIM3Yy —- BCE 3TO MO3T OTOABHTAeT B CTOPOHY. BEI cocpeno-
TOYHBAETeCh Ha «XKaupapme». Ilpu sToM xkpHTepHii 0T6Opa
HidopMauuy, HWIH KPHUTEDHH UeJH, BaM NpPeNeJbHO $ICeH:
npeonosieTh «kaHAapM» BO 4TO Gbl TO HH crajo. Bennb 3a
HIM NaBHO MaHsllas BaC BepIIHHA M NOAXOAsALIHE MecTa
AJ15 HOUEBKH.
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BpaTh «KaHAapM» «B J06» OoYeHb TPYAHO — Ha MyTH
rJajikue HaBHcaloulHe cKasbl. MoXHO npensitcTBHe 060HTH
crnpaBa, HO TaM OYeHb KDPYTOH JIeNOBBLIH CKJIOH. A Hesb3s
au 06OrHyTh ciieBa? 3/ech MOYTH BepTHKa/lbHasg CKalibHas
CTeHa YXOAMT Ha A0o6pbIA KHaomeTp BHH3. Ilmowmanok ass
CTPaxoBKH Ha HeH He BHAHO, HO MeTPax B ABYCTaXx HHXe
€CTb [IJIMHHAS TOJIKA, MO KOTOPOH, BEPOSITHO, MOXKHO 00o0ii-
TH «KaHnapm». [IpaBaa, momacTb Ha Hee, a IJlaBHOE, Bbl-
O6paTbcsl C Hee Ha TpeGeHb BeCbMa CJOXKHO.

Hrak, Bbl oTo6Gpanu Bcio BHeliHiolo HHGopmanuio. Te-
nepb ee Haao CHCTEMAaTH3HPOBAThb H COMOCTaBHTb ¢ obpa-
3aMH, Xp4AHAIMMHCA B NamaTH. B sTom mpouecce, Gynem
Ha3blBaTb €ro ONl03HaHHeM 06pa30B, yeloBeyecKas MamsTh
Hrpaer oCHOBHyI0 poib. OHa BeneT ce6si Kak HCTHHHBIH
Lpyr: MIHOBEHHO HMPOBOJAMT aHaJH3 CHTYallHH C HCIOJb30-
BaHHEM HaKOIJIEHHbIX MaMfTbIO NMPeXXHUX o6pa3os, C YaAH-
BUTEJbHOH OMepaTHBHOCTbIO BCIOMHHAeT, Ka3anoch Obl,
coBceM 3albbiThle JIEKUHH MO TeXHHKe aJbIHHH3Ma, «OXHUB-
JsieT» Ballld Cpa{eHHSl ¢ «KaHJapMaMH» Ha yXe MOKOpEH-
HBIX BepIIHHaX, HamOMHHaeT 06 H3BeCTHBIX cayyasix Tpa-
THYECKHX HCXONOB Ha TaKHX MecTax.

CaMoe ynuBHTENbHOE B 3TOM MpoLecce — MEeTOA Io-
HcKa. B maMsiTH BBIYHCJHMTENbHBIX HJH CIPaBOYHBIX 3J€K-
TPOHHBIX MAalIMH NMOHUCK HYXXHOH HMHQOPMALHH HpieTr IO
ajJipecy, ecli OH H3BeCTeH, HJH MeTOAOM nepe6opa Bceil
XpaHsilelcs B MallliHe anpopmamm A y uyenoBeka He TakK,
MunnnoHbl nietT 3BoJIOLMH Mo3ra He mpolund gapom. Ero
NnaMATb YCTPOeHa HeH3MepHMO COBeplieHHee (HeCMOTPs
Ha HeH3MepPHMO MeHbllHe pa3Mepbl, YeM y COBPEMEHHbIX
9BM). Jloka3aHo, HampuMep, 4TO y 4eJioBeKa HeT ydyacTka
Moara, cooTBeTcTBylOIlero siuefike B JBM, xpanusie-
ro BCe CBeJleHHs O TOM HJH HHoM Bompoce. Heoano-
KpaTHO Ha6/104anoch, 4UTO YAajeHHe 3HaYHTeIbHOH
YyacTH MoO3ra (HM3-3a TpaBM) MNpaKTHYECKH He H3MEeHSJIO
MaMsATH.

OCHOBHYIO poJib NPH OTbiCKAHHH HHOPMAUMH B MO3ry
MrpaloT accollHalHH. DTOT MOHCK HJET OJHOBPEMEHHO MO
MHJUITHOHAM TNEPEKPeCTHbIX Leneit CBs3eil MeXAy OTaeab-
HBIMH HeHpOHaMH, Ha OCHOBe accouuauui, 06pasoBaHHbIX
NIpH 3aOMHHAHHH BCEro, YTO OTHOCHTCA K 3ToH Teme. Ta-
Kylo namsTb HasbBawoT Auddy3Holl. ¥Yke clenaHbl mepsbe
po6GKHe MOMBITKH MOCTPOHThL H maMstTh DBM mo accouua-
THBHOMY NPHHUHMY, YTO, KOHEYHO, YOLICTPHT MOHCK, HO MOKa
NPUBOJHT K CYLIECTBEHHOMY YCJIOXHEHHIO MalllHH.



ToMbKO AaCCOLMATHBHBIM IIOCTPOEHHEM NAMSATH MOXKHO
06DbSACHHTDL ellle OJHO ee NMopa3uTeJbHoe CBOHCTBO. B Kpu-
THYECKHX CHTYalUHsiX, KOTAa XH3Hb ueJOBeKa roroBa 0060-
pBaTbcsi, B MO3ry BbipaGarThl aercs HeKHI 3arajmoyHblil
MMNyJbC, MTHOBEHHO CYMTHIBAIOIUMA C MaMATH CdMble sip-
KHe <«Kaipbl» JKH3HH. §I [ABaXKAbl «HMeN YNOBOJLCTBHE»
NPOCMOTPETh TaKYI0 XPOHHKY: ONHH Da3 B CHEXHON J4BH-
He nox mepesaioM [loHkHHa Ha KaBka3se, BTopo#t pa3 Ha
ckanbHo# Gawde ITuka Apucrosa Ha Taub-Illane. (B nep-
BOM 3MH30[€ Chacjaa cJyyaHHOCTb, BO BTODOM — BepeBKa
¥ BepHas pyKa Apyra.)

3ToT HMNyJbC BOCKPECH] AaBHBLIM-AABHO 3abbiToe. TH-
xas MuHCKas peuymka CBHcJoub pa36ylleBanach, Bbiljia
H3 6eperos, Halll JOM 3aTOMJeH, HA MJOTY M3 JBepeid MOH
6paT H 5 CTapTyeM W3 OKHa BTOPOro 3TaXd, MJOT HayH-
HaeT KPEHHTbCS, NepeBOPAYHBAETCS H...

Ho BepHeMcsi Kk HalmMM ajbOHHHCTaM, GpPOLIEHHBLIM B
OTBETCTBEHHYIO MHHYTY TMOHCKA PeLIEHHSI.

PykoBoguTenb rpynmb, To ecThb Bbl, YHTaTeldb, Hanps-
XeHHO fyMaer. Bce, yTo BhiAyMasa naMsiTh, He yKa3blBaeT
peuenrta, K4k IITYpMOBaTb HMEHHO 3TOT, HMEHHO B 3TOH
CHTyalMH, CaMHM YepTOM MOJCYHYTBIl «XaHAapM». 3Ha-
YT, HA0 CAMOMY OLLEHHBATb BO3MOXXHOCTH.

Bam Mo3r HayMHaer aHa/lu3 M CpaBHeHHe BO3MOXHbIX
BapHAHTOB MYTH.

Ilyte «B 106» — TyT nABe BO3MoXHocTH. JIMGo, nABH-
rasco, 6uTb WAAMGYPOM NecsiTKa [Ba AbIp IS KPIOYbeB
M N0 HMUM MATH; JAH6O ObITaThCs KapabKaTbCs, HCNOJb3Ys
TONIBKO MeJIKHe 3alenKH H pefkHe TpewlHHKH. [lepsoe B
OCTaBllleeCcsi BPEMsl He OCHJIHTb, BTOPOE CJHLIKOM DHCKO-
BaHHO,

O6xon cnpaBa siBHO He MOAXOAMT: py6ka Ao6poi coT-
HH cTymeHed Ha KPYTOH JiefloBOH cTeHe motpe6yeT orpom-
HOH TPaThl CHJI, KOTOPble Y2Ke Ha HCXOJe.

O6xon cneBa ToXe He AaeT BbIXOAA M3 MOJOXKEHHs: 3TO
JIOYTH TO Xe, YTO NYThb «B JOG», TOJNbKO ILIIOC elle 6e3/iHa
non HoraMu. IlpaBna, ocraercsi B 3TOM BapHaHTe CHNYCK Ha
NoJIKy, 06X0J, No Hell 1 MOTOM NOAbeM Ha rpebensb. Ho on
He npollle 06x01a cnpaBa o Je0BO CTeHe.

Uto xe nenarb? JlparoueHnble MHHyTHl yXOMNST, a pe-
IMTbCsT He Ha uyrto! I'me-TOo B caMoM TeMHOM YroJke co-
3HAHH5 KONMOWIMTCS MepP3Kas MblciHiIKa: «MoxeT, HY ero,
3TOT «XaHAapM», M Becb 3TOT ajJbnHHu3M. He BepHyTbes
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AM Ha3a] HIH MaxHYTb BHH3 NPSIMO MO CHEXHOMY XeJso-
6y?» Ho 370 nulb KOBAPCTEO yCTaBUIMX MBILUIL

Mos3r cHoBa nepebupaer peueHus. Bbl ellle U eule pas
Hanpsraete nmaMsTb, U BOT OHa HAaXOAMUT HOBYIO accolHa-
uuo. MHorma ay4ymuéi myTh — CTHIK Jbfa M ckaja. Tam,
MeXAy JbIAOM H CKaJOH, MOXHO 3aK/JIHHHTb HOTY, PYKY
HJAH Jefopy6, TaMm Jjerue pyGHTb CTyNEHH, Koe-Tie MOXHO
3akpenmuTbcsi y ckanabl. Hapexxna poxpaer cuansl. Bol octo-
pOXHO TPOBOJAHTE Pa3BelKy: BCe IPaBHJIBHO, THNOTE3a
nmoarBepaunack. M3 nmaT# BapuaHTOB ¢ Y4eTOM «a MO-
XeT, Hy ero!» Bbl BbIGHpaeTe 3TOT.

Crnenyrowii BaXKHbBIH BONpPOC, KOTOPbIH BaMm Halo pe-
IHTb: KOMY HATH nepBbiM. (Bor Bawm paccyxnaeuus. Hac
yersepo: A, B, B u T Mub wsn asymsi cesizkaMu — A o
B, B u I' Bo3aMoxHbl ueTblpe BapHaHTa.

Brnepean A — cuabHBLIA aJbMHHMCT, HO HHOTAA TO MO-
JIOAOCTH HJEeT Ha HeonpaBJaHHbIH PHCK.

Bnepenn B — y Hero caMbii  TSXKeJAbIH pIOK3aK,
OH Lies BHepedu U ycTan Gosbile [APYyrHX, MOXeT He
XBaTHTb CHJBI Ha 00XOA Bcero «XaHmapMma» (3T0 BHI,
YHTaTEeNb).

Brnepenu B — 3T0 oyeHb ONBITHBIH, BLIHOCAHBLIN XOMA0K,
HO JIOOMT ckaabl 6ojiblie, yeM Jief, H MOXET yBJeub Bcex
He Tyna. .

Hakouen, Bmepenu I' — kaxercsi, 3T0 TO, YTO H4jo:
XOMUT € 3amacoM INpOYHOCTH, B pacuBeTe CHJ, <«BJajeer
M CKaJlaMH H JIbIOM» OJ{HHAKOBO XOPOLIO.

Chepylomuit Bompoc: pasrpyxatb piok3ak I wam Her?
Beub ¢ nmonubiM rpysom I' Gymer MATH.MEJIEHHO U IIAaHCHI
CpbiBa MOBBICATCA. A ecaH pasrpyxartb, TO KOMY NepefaTth
rpy3? BapuaHToB MHOro. MOXHO nepeartb €ro HWaH A,
unu B, unu B. Ho 310 mnoxo. Jlyuwe paspenuts ero mo-
poBHy Mexnay sTuMH TpeMsa. Ho y Bac camblii TsKedblit
pok3ak. 3uauut, rpy3 I' Hamo menutb Mexay A u B.

Hrak, peinenue. npuusato. Bech nyTh MbILIVIEHHST MOXHO
H306pa3uTh B BHIE «ApeBa pelieHHH». BeTku u moberu Ha
HeM — BO3MOXHble BapuaHTh. Uem ux Gosblie, TeM MblLi-
Hee JpeBO M TeM TpylAHee BbIGOp. 3a /€Hb YEJIOBEK «BhIpa-
LIABaeT» COTHH TakKuX OOJNbLIMX H MaJieHbKHX [epeBbes,
ueablfl Jec, caM Toro He 3ameuasi. M mepsbiM ero nomotu-
HHKOM B CO3JaHHH 3THX «3eJleHbIX H4caXK[IeHHH» — na-
MATb. OHa KONMHT M CHCTEMAaTH3HPYeT BCIO HECMETHYIO HH-
(opmauHio, HeNPepLIBHO BOCMPHHHMAeMYIO 4YelOBEKOM;
oila no nepBoMy Tpe6oBaHHIO MTHOBEHHO OTOHpaer Bce
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HY)KHOe M3 MpOLIIOTO ONMbiTa M MONAeT B BHIE BO3MOMKHBIX
BapHaHTOB pelleHHs].

YenoBek TOJbKO HeJaBHO HayajJ M3yyaTb TaHHCTBEH-
Hbll MexaHHW3M CBOel MaMSTH, HO OH He YCIOKOMTCH 10 TeX
nop, noka He Dadrajaer cekpera 3TOro QeHoMeHa, noka
He noctpoHT IBM Ha coBeplUeHHBIX NpHHUMIAX NaMSATH,
CO3laHHOH NpHPONOii.

A yto xe nawm aabnuuuctel A, B, B u I'? TToxenaem
MM ycrmemHoro o6xola <«XaHAapMma», paJoCTHOro WITYypMa
BepIUMHBl ¥ 6JaronoJy4YHOro BO3BpallleHHss K CBOMM
oyaram!

NocTaBbTe O6JIOKEYKO CO CJAAJAKHM CHPONOM B paiioHe NYeJHHOro
yabs W noHaGaionafte 3a HuM. TMueanl Koaro ero He GyayT 3ameyaTb.
Ho BoT onHa M3 HuMX OGHApYXHT GJIOXLE, NOCMAKYET CHPON M YJIETHT.
Yepes HeCKONbLKO JECATKOB CEKYHJ COTHH Nuejl YCTPEMSITCA K Baumemy
cupony. Onu GyayT coBepmIaTh YejHOYHble onmepauHu «yjeii — Gaonx-
e — yJaeii», NOKa He nepeHecyT Becb CHpPon. Bnawane cumranm, urto
Hawenwas Galojle Nuena NPocTo HaBOAMT BceX ocraabHuX. Ho skcne-
PHMEHTH ONPOBEPIrJM 3Ty THNOTE3y, KOKa3aB, YTO NYeJa KAKHM-TO HHbIM
o6pa3oM nepenaer ApyruM nuenam uudopMalHio o cBoell HaXoHke.

Ascrpuiickuit yuenbt K. ®pumr pemun Bo uro 6bl TO
HH cTano pasrajgartb 3Ty TaHHy JpeBHeHlled Ha mJaHere
«nyeJuHO uMBuau3auud». OH TpoBesl CepHIO TeHHAJIbHO
NMPOCTHIX H yOeAUTeNbHBIX ONBITOB M B KOHLle KOHIOB pas-
ragan 3aranky. Okasanocb, yTo HH(poOpMauusa mnepenaercs
nyTeM... TaHual

«He Moxer 6biTb!» — BOT mnepBas peaKuMs Ha OT-
KpbiTHe. BuJHefiline yyenble MHpa B pasHbIX CTpaHax
HeMelJleHHO HayaJau mnOBTOPAT H TNPOBepATb ONbITHI
K. ®puma.

MHuorue u3 Hux ObliM, HaBepHOe, NMOK/JIOHHHKaMH Gaie-
Td, HacJaxJaaJducCb 3THM HCKyCCTBOM, YHOCAILUHUM B MHp
rpe3 M ckasok. M Bapyr muenunble TaHibl, NOHCK MHLIH,
ykasaHue nytH.. Her, He Moxer Gbitb! OnHaKo MHo-
rokparHas npoBepKa noATBepJH/1a TreHHalpHOe OT-
KphbiTHE.

JaBaiiTe, yHTaTeNb, H Mbl MBICJEHHO TepeHeceMcs
B NUEJHHbIA TeaTp -u noJoGyeMcs 3THMH TaHLaMH.
KCTaTH, OHH TNDPOHUCXOAAT He Ha I‘OpHSOHTaJIbHOH ClleHe,
Kak B HWIUMX TeaTpax, a Ha BepTHKaJbHOH MOBEPXHOCTH
COTOB.

Ecin o6unbHEl MCTOUHMK HekTapa oGHapyKeH B6AH3H
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yabs, B panuyce ne 6onee 100 meTpoB oT Hero, TO NnpHuie-
TeBIIas C 3TOM BECTbIO Mueja COBeplliaeT NMPOCTOH Kpyro-
BOM TaHel.

Ho BoT HcTouHHK oO6HapyXeH [aJjblie, TOrja TaHell
npHHUHNHaAbHO MeHsietcs. K. @puin HasBan ero BHJAIO-

WMM: T4ena Npoberaer HeMHOro MO NPSIMOH, OLICTPO BH-
Jfs1 OpIOIIKOM M3 CTOPOHBl B CTOPOHY, 3aTeM JesaeT IOJ-
HbIfi (Ha 360 rpamycoB) noBOpPOT BJEBO MO Ayre, CHOBA
6eXXHT 1O NPSMOH H JAellaeT NOJHBIA NMOBOPOT MO Ayre, HO
yxke BrnpaBo. Ho 310 eile naneko He Bcs HHboOpMauua.
Okasanoch, YTO TeMn TaHUA 3aBHCHT OT PAaCCTOSIHHSI JO
Hekrapa. OtozBuras OJIOALe Bce Janblig OT YJabsl, Ha-
6sionany M3MeHeHHe Xapakrepa TaHua. Tdk, IpH paccros-
Hun B 100 merpoB mnuena penaer 9 — 10 mOJHBIX LHKJIOB
3a 15 cekynn. Ilpu paccrossun B 200 MeTpoB — 7 UHK-
JoB; npu 1000 MeTpax — YHCIO UMKJIOB mafaer jo 4,5, a
npu 6 KuaomeTpax — Bcero 2.

Ho u 370 ellle He Bce: OKa3bIBaeTcsi, TaHel COJEPKHT
elle HHOpMAUHIO H O TOM, B KaKOM HAaNpaBJleHHH Je-
Tetb! M 3T0 caMoe yAHBHTeNbHOE.

Tak kak nepenaua coobueHHsi NTPOHCXOAHT B YJbe, Tle
NOBOJILHO TE€MHO, TO IyeJa He MOXKeT OPHEHTHPOBAaTbCs MO
COJIHILy H TMO3ITOMY HCHOJb3yeT 1JSl OTCYeTa HampaBjeHHe
CHJIbl TS2)KeCTH, KOTOPYIO XOpOLIO YYBCTBYeT H B TeM-
nore. Uro6b YyKasaTb CBOMM KoJJleraM HamnpaBJleHHe
HAa MCTOYHHK NHINH, TAHUYIOLlas MyeNd COBepIUAET IPSAMO-
JNHHEeAHYI0 YacThb CBOEro TaHua MOJ ONpeleeHHbIM YoM
K HanpaB/eHHIO CHJABl TsikecTH. [Ilyeawl, HacaaauBIUHCH
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TaHUEeM pa3BeQuHUbl M, [VIaBHOe, 3alOMHHB BeJHuHHY 3TO-
ro yrya, BLIGHPAIOTCA W3 yJbsi M OTIPABJAITCA Ha A0OBI-
yy. JleTAT OHH MOUTH NMPsAIMO K HEKTapy, KOTOpblil Bceriaa
OKA43BIBAeTCsl PACNOJIOXKEHHBIM MOL TeM XKe YIJoM, HO yXe
OT HampaBJIeHHsl Ha COJIHIE.

Ecau npsimonuueiiHas uacTh TaHma HalpaBjleHa Mo
BepTHKaJH BBepX, TO 3TO 03HayaeT: «HCTOYHHK KOpMa Ha-
XOAHTC B TOM Xe HalpaBJeHHH, uYTo H coauue». Ilpu
HalnpaB/IeHHH ee MO BePTHKAJd BHH3 KOMaHIa MeHSeTCH:
«JleTH B NPOTHBOMOJIOXHYIO OT COJHLUA CTOPOHY». Ecau
yroa pasen 60 rpagycam BjieBO OT BePTHKaJH, TO «KOPM
HaxoauTcss moj yraoMm 60 rpagycoB BJEBO OT COJHIIA»
u T. A. Kpomor/insble onbiTHl ¢ MeueHbHIMH MNuejqaMu MOKa-
3a/4, YTO OCHOBHas Macca myen (88 mnpouentos) He OT-
KJIOHSIETCSI OT NPABUABHOrO Hampas/eHus GoJiee YeM Ha
15 rpanycos.

Bor kakyio uysecHylo GaneTHyl0 HaBHFaLHOHHYIO CHCTe-
My NpHAYMaJu H BHEJDHJIH MaJleHbKHe BeYHbE TPYXXEHH-
bl — TYeJHl.

K. ®pui, nmopakeHHbIi CBOUM OTKpPbITHEM, TOBOPHT 00
YAUBUTENbHBIX NMYTAX 3BOJIOLMH, Hallle[lled Takoii HpocToH
H 3(Q¢eKTHBHbINX myTh nepejayd HHGOPMAUHH IpPH OTCYT-
CTBMH JADYTHX CpeiAcTB y muel. Bo3MOXHO, roBOpHT
OH, H3yuyeHHe Gojiee MPUMHTHBHBIX OOLIeCTBEHHBIX HaceKo-
MBIX, N0 CPaBHEHHIO C MUeJaMH, IOMOXKEF OGHAPYXKHTb
6osee mpoctble GpopMbl HHGOPMALHOHHOIO TaHUA H pa3ra-
JaTh MYTH CTAHOBJIEHHS f3blKa MYeJ.

K ™ypasefinuky ocropoxho, nab6ul He HapymlaTb €ro TPYAOBYiO
JKH3Hb, NOAXOAMT yenoBeK. [103aBHIOBAB HEyTOMHMOM SHEPrHMH 3THX
KPOIWEYHbIX CO3JaHMA, OH HAYraj JOBHT OLHOTO M3 HHX, MaMeT HeKoi
KHAKOCTbIO M BO3Bpallaer ero B Mypasefinuk, Tam HayuHaeTcs crod-
norsopenne, BelHAry MrHOBEHHO OKPYXAlOT COPOJAHYH, NMOAXBATHIBAIOT
H BOJOKYT Ha MypaBbHHOe kJaaluume. «)KuBoi nokoiHHK» oTGHBaeT-
Cq, NpHMenseT QIHOBPEMEHHO BCE BHAMI OGOPOHH, uenasercas 3a Bce
HIJabl, TpABHHKH, auctbi. Ho 3to He nomoraer, [lpoueccus npoaosxka-
et cBoit NyT. YTo 3a yymO-MMAKOCTRI0O OblN NMOMa3aH MypaBell H Kak
O00BLACHHTL CTPaHHBIe HeHcTBHA ero cobparTbes?

Ha6niopasi Kunyuylo JKH3Hb MypaBeHHHKa, 4YeM-TO
OueHb MOX0XKYI0 Ha XH3Hb GOJBLIOTO MepeHacCeJeHHOro
ropofa, MOXHO YBHIAETb NMOXOPOHH H HE npuberasi K TauH-
CTBEHHON XHIKOCTH.
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TpaypHas npoueccHsi pa6oynx MypaBbeB TOPXKeCTBEHHO
yAaNsieTcs OT MypaBeHHHKa, YHOCS CBOEro YyCOMLIero To-
papuwa. Ilocne HeGonbluoil rpaXHaHCKOH NaHUXHAB, Ha
KOTOPOH M Yy HHMX, HaBepHo, He o6xoauTcs 6e3 cTaHIAapT-

HOll ¢pa3bl (KOHeuHO, Ha cBoeM f3biKe): «CMepTb BLIPBa-
Jla M3 HallluX PSLO0B...», TEJIO NpefaeTcs 3eMJe.

OTH NMOXOPOHBI JOJrOe BpeMs MPHHUMAJHCH 3a CO3Ha-
TeJbHYI0 AaHb BEJHKOMY TPY2KEeHHKY OT KOJJIer No «My-
paBbMHOH uuBuIM3auuu». Ceflyac yCTaHOBJIEHO, YTO 3TO
NpoCTO 3Je}eHTapHas 3allliTHas onepanus. Temo MypaBbs,
HEMOABHIKHOE H CKpIOUeHHOe, BaJsfeTcsi HECKOJNbKO JHeH
nocje CMepTH NpU NOJMHOM 6e3pas3MyHM CHYIOLIUX PAAOM
komyer. Ho Bor nosiBnsiercss Hekuift CHUrHaJj, W MypaBbH
CTPEMHTENIBHO 4HOCAT OCTAHKH NOJAJbllie OT CBOEro J0OMa.
UTo 310 3a CHrHai? JTO OAMH M3 MHOTHX H4 MypPaBbHHOM
si3bike 3anaxoB. IToJHOCTBIO 3TOT A3LIK elle He pasrajaa,
HO MHOTrOe HCCJel0BaTessiM yXe U3BeCTHO.

[Toxonnass MHKpPOMHHHATIOpHAS XHMHYECKas Jaboparto-
pus, cnpsTaHHas B 3TOM XPYNKOM CO3[aHHH, Crnoco6Ha
BbIEJISITH LENYI0 TaMMYy 3anaxoB, Ha3biBaeMblXx (epoMmo-
HamH. Tak, yxoas Ha NMOUCKH NHUIUH WJIH CTPOUTENBHOTO
MartepuaJjia, MypaBeii MeTHT BeCb CBOM NyTb MHKDOKane/b-
KaMy naxyyero BeIleCTBA H N0 HHM HaXOAUT JOPOry A0-
Moi. Ho mpu 3toM 6e30IMGOYHO OTJIMYAET METKH «OT f0-
Ma» U «k AoMmy». [lpeanonararr, uto 6.aarofapsi BbITS-
HYTOH (opMe MHKpOKameJbKHd H3JyuaeMblli €10 3amax
IBJISIeTCSt BEKTODHO# BeJMuUHHOM, HalpaBJEHHOW JH6O <K
aomy», JH60 «OoT goMa». MypaBbH CYILECTBYIOT MNOYTH B
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HEH3MEHHOM BHJe Y¥Xe COTHH MHAJHOHOB JieT. J3HAUHT,
BEKTOPHYIO ajare6py OHH «OCBOMJIH» 3aJ0JIr0 4O MOSABJEHHSA
yeJIoBeKa Ha TJIaHeTe.

Ho He TONBKO AJsi onpefiesieHHss NYTH HCNOJb3YIOT
MYypaBbH CBOIO CHCTEMY CBfi3U C «aJ@daBHTOM» H3 3amaxoB.

Eio noab3yloTcsi M nmpu NosiBJeHHH Kakoi-nubo omac-
HOCTH: B 3TOM cJjyyae H3JyyaeTcsi, KOHEUHO, [ApYrofl cHr-
HaJ, Apyro# (hepoMOH.

Kak u3sectHo, camoset, uyTo6bl He CTaThb XXepTBOil CBOei
cucrembl [1BO, Bce BpeMmsi H3NyuaeT pagHOCHTHAJBbL:
«CBOi1», «cBOil», «cBoii». Heuto nomo6uoe ectb U y My-
paBbeB. Meanbyaiiuive Kesne3bl Ha HX Tpyau SBJISIIOTCA
MCTOUHHKOM TeX e CHFHaJOB «CBOil», HO mpupoJa HX He
3JIeKTPOMarHuTHas, a ONATH JKe XMMHUecKas — 3TO 3amax.
M xaxpoe coobliecTB0O MypaBbeB, KaXAblii MypaBeHHHK,
MMeeT CBOi cneuHdHyecKH# 3anax. DTH CUTHaJbl MOOYX-
AAIOT YJIeHOB OHOM CeMbH NMOMOraTh OAUH APYIOMY H yXa-
XKHMBATb APYT 3a APYrOM: YHCTHTb, KODMHTb, MOXeT OBbITb,
pacckasbiBaTh CKa3KH. ‘

Uyxxaky M3 Apyroro MypaBefHMKa HeBO3MOXHO IMpo-
G6paTbca K coceAsiM. Beab oH He MoXeT BBIKJIOUHTb CBOH
CHTHaJ, KOTOpPBbIH B 3TOM MypaBeHHHKe 3BYYHT YXe Kak
«UYHKOH», «UyyXKo#», «uyxoH». I[lo 3ToMy curHany oH Mo-
MEHTAJIbHO HM3TOHSIeTCS MJH, eCclH YNOpPCTBYeT, AaXe YHH-
YTOXKaeTcs.

MypaBbuHbIH A3BIK 34MaXOB COAEPKHT JecATOK pasJiuy-
HbIX cJIoB MM KoMaHA. O6 3TOM TFOBODHT M 3KCIIepHMEHT,
¢ Kotoporo Mbl Havanu, )Kusoii MypaBeil Gbln oOMa3aH
«norpe6ajabHbIM»  (epoMOHOM, [AOOBITHIM H3 Tpyma My-
paBbsi, U OH CTal MCTOYHHKOM OYeHb CHJIbHOH TOMEXH.
BosMoxHO, 3Ta noMexa Aaxe Hapyiiaer («3a6uBaer») pa-
6OTY MypaBbHHOH cHCTeMbl CBsi3H. Torga €ro copoauyy,
C/leno MOBHUHYSICb 2KeCTKO 3alporpaMMHpOBaHHOMY  HH-
CTUHKTY, HeMelJIeHHO YAAJSIIOT 3Ty MoMexy.

Koraa «Bockpecwiuit» NMOKOWHHK CHOBa MPUGJIH3HJICA K
MYp4BeHHHKY, HCTOPHSI BHOBb NMOBTOPHJIach. IIoXOpOHBI co-
BeplIaJHCch TakAM o6pa3oM MHOro pas, moka abcoJoTHO
He yJleTyuyuJicsi 3anax ¢pepoMoHa.

SI3bIK 3anmaxoB LIMPOKO PACNPOECTPaHeH B MHpe XHBOT-
HbiX. Hanbonee cHIBHBIMH M NajJbHOOGOMHBIMH M3 HHX fiB-
JSIIOTCA 3aMaxH, CBsi3aHHble ¢ HHCTHHKTOM pPa3MHOXeHHSs.
Tak, gaMka 6a60ukH «GOJBLIOrO MaBJHHbErO TrJasa» Ijer
CBOM CHrHanwl B paauyce ao 8 xuiaomerpos! U 3to mpu
HHYTOXHOH MOLUHOCTH CBOero XHMHUECKOro InepelaTyHKa.
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B OQHOM M3 3KCINEPHMEHTOB Ha NMPHU3BIBHble CHTHAJBl CaM:
KH 3a OIHy HOub NpuGHIO 125 KaBasepos.

[TapproMepHasi NpPOMBILIIEHHOCTb Hallero BeKa, Npo:
MBILIJIEHHOCTb 3aMaXoB, MOKa He B COCTOSIHHM COMEpHHYaTE
c NpUpoAOM: 3amaX [AyXOB Mbl OLLYLlaeM Ha PacCTOSIHHH
BCEro JHUIb JeCITKa MeTPOB.

Hy a Moryr nu 6biTh rae-HUGYAbL B KocMoce cooOL1ecTBa
BIIOJIHE Pa3yMHBIX CYLUECTB, Y KOTOPHIX CJOBA, LIYTKH, Mec-
HU M CTHXH BHIPAXKEHBI TOJBKO SI3LIKOM 3amaxoB?

D10 He HckatoyeHo. Ha maMsaTh nmpuxoauTt BecbMa OCTPoO-
yMHblit pacckas HMnbu Bapuabckoro «KoHtakToB He G6y-
net». Ha Hauly nanaHery mpuJieTaioT 3arajiouHble CYIIECTBa,
OT KOTOPBIX HCXOAHMT YXacHoe 3JIOBOHHe. 3eMJsiHe Jie3JH
H3 KOXH BOH, 4TOOBI JOKa3aTb UM CBOIO Pa3yMHOCTb: IPO-
H3HOCHJIM o6pallleHHble K 3JIOBOHHBIM IpHLIeJbLA@M peuH,
BOCIIDOM3BOAMJIHM Ha OrpoMHOM 3KpaHe «Iludaroposnl wra-
Hbl», aPTHCTHl Pa3bIrpLIBaJM NMAaHTOMHMBI Ha ClOXeT «60Jib-
Ie» — «MeHblle» M, HaKOHell, MATbCOT JYUYIUHX MY3bIKaH-
TOB HCMNOJHHJH CIEIH4NbHO HAMHCAHHYIO KOCMHYECKYIO
CHMGOOHHIO 10 MaXop O NPOHUCXOXMAEHHH BCeJNEHHOH, ee
MHJIIHOHOJIETHEM NyTH pa3BUTHS M MNosiBleHus Pasyma.
CHMBOJIOM HMHTe/VIeKTa Obla ouyapoBaTeJbHasi [AeBYLIKa,
TaHLleBaBLIasi MOJ 3BYKH CHMGOHHH.

[Tonabnionas Bce 3TO MoOJua, NMpHLIENbIB HEOXHIaHHO
CTapTOBaJHu ¢ 3eMJIH.

[To npuGHITHH AOMON OHM NHCaANH B CBOEM JOHECEHHH:
«O6cnenoBaHHble CylleCTBa, MO-BHAUMOMY, 06/afaloT He-
KOTOPBIMH HauyaJbHbBIMH MaTeMaTHYeCKHMH II03HaAHHSMH,
B Npelesax HyJeBOro LMKIa OoGyueHHsi, IPUHATOrO Ha Ha-
lIell MJ1aHeTe B JOLIKOJBHBIX yuUpeXaeHHsX.

Mpur Habalonanu X pUTyasbHBle MIPBl U IVISICKH, OJHAKO
MOJIHOTO MpeACTaBJeHHs] O KYJbTOBHIX 00psilax COCTaBHTh
He MOIVIH, TaK KaK BCe HAlUW MOMBITKH YCTAHOBHUTb C HUMH
KOHTaKT MpPH MOMOIUM O6bIYHOrO s3bIKa 3aNMaxoB HEH3MEHHO
KOHYaJIUCh HeyaaueH.

CnekTp 3amaxoB, HCTOYaeMbIX Ty3eMIllaMH, BeCbMa Orpa-
HHYeH, M TPOBeNeHHHH JIMHIBUCTHYECKHH aHaJH3 He MOT
BBIJEJHTb H3 HHUX CMBICJIOBOE 3HaYeHHe.

EcTb OCHOBaHMS NoJarath, YTO B 3aKJIOUHUTEJNbHON ¢a-
3e Halllero NpeObiBAaHMS OHM BCAYECKH IHITAJHCh YCHJIHTh
H3nyyeHHe 3allaxOB, COTHaB JJA 3TOM LeIM HECKOJbKO COT
ocobeii B Harpetoe MOMelLleHHe H 3aCTaBHB MX BBINOJHSATD
TaM TaXKeaylo du3Hueckylo pa6ory. Moxer GbTh, 3TH 3a-
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naxy NMOMOralT UM OPraHH3OBLIBaTH NpocTeiilliee obLleHHE
MexAy co6oii BO BPeM#fl KOJJIEKTHBHBIX TPYHOBBIX NpPOLEC-
COB, YTO, BMpOYEeM, COBEPLIEHHO HEeNOCTATOYHO HJs TOTO,
yTOo6bl HX MOXKHO OBLJIO OTHECTH K YHCJIY PasyMHBIX CY-
1ecTB, 06/1aaI0UIHX 3aMaX0peyblo.

YuuThiBas Bce H3JI0XKEHHOE, CUHTaeM JAaJbHEHIlIHe MO-
NbITKM YCTaHOBJNEHHs KOHTAKTOB C HacejeHueM ob6cieno-
BaHHOH NyaHeThl GeCleNbHBIMUY.

(Tekcr 6bl1 3amucaH adddaBHUTOM M3 CeMH 3amaxoB Ha
ry6yaToM nyiaCTHKe, NPHTOAHOM [Js [AJMTEJIbHOTO apXHB-
HOTO XpaHEeHHS.)

[Muwymuit 3TH CTPOKH He CTONb NECCHMHCTHYeH, Kak
Hnbs Bapiasckuil: ecliu ecTb pasyMmHble CylllecTBa B pas-
JIMYHBIX TOYKAX BCENEHHOH, TO M KOHTAaKThl MeXAy HHMH
oyayr! axe ecan nam mnorpeGyercsi ocBaHBaThb asbyKy
4poMaToB M 3JIOBOHHH W Nepenaratb HaM, 3eMJAHAM, 3BY-
KH Ha 3TOT HeNpHUBbIYHMIN andaBHT.

Muoro sexos pnifa cuntasach a6cosioTHO Ge3raacHbIM CO3JaHHEM.
Jlnus B cka3kax HaAeNsiAach OHA YedoBeybeit peubio.

Ckoabko miofell KAsIOCH He BHJABATh HAOBEPEHHBIHA CEeKPET CJAOBa-
MA «Gyny HeM, kak pubal!». Ho napywmurean storo oGera W He mnopao-
3pesaJH, YTO OHH OTHIONb HE KAATBONPECTYMHHKH.

BIIOCJIellCTBHII 0Ka3ajaocb, 4to puﬁu He B MeHblieli CTeneHn Ji0-
6t COTPSICATb BOJY 3BYKAMH, 4eM YE€JOBEK BO3JYX CAOBAMM.

TonykoM K OTKPBLITHIO 3BYKOB, HM3[aBaeMblX pbi6aMy,
NOCAYXKUJIH NOXKHBle G0eBble TPeBOrH aMepHKaHCKo# Ge-
peroBoii 060pOHBI Ha NoGepexbe ATJAHTHUECKOTO OKeaHa
B 1942 ropy. Bckope mocne 3TOro ¢ NMOMOLIBIO THAPOAKY-
CTHYeCKOH anmapaTypbl yAaJochb YCTAHOBHTb HCTOUHHK Tpe-
BOTH: 3TO OBIIH 3BYKH «TPOMKOTOJIOCHX» Pbl6 — 6GapabaH-
IIHKOB.

Hauanoch u3yueHswe si3blka pel6. Bbuio ycranoBieHo,
YTO «3BYYaT» OHU NPUGNU3UTENBHO B TOM XKe [HamnasoHe,

YTO H YejoBeyecKHMi rosnoc, — ot 5 go 10 Thicsu repu.
Kakux TONbKO 3ByKOB HeT Yy HHMX! ¥ OIHHX BHIOB Tpeck,
weject, y APYrHX — OJMHOYHble yaapbl H OGapabGaHHas

Apo0b, y TPEeTbHUX -— NTHUYHH le6eT, KyAaXTaHbe H BHICO-
kie Tpeau. Pa3HooGpa3na ¥ cuna 3ByKa: OT esle CJIbILIH-
MBIX [0 TakKHX, KOTOpble B3PHIBAIOT aKyCTHYECKHE MHHBI.
IMowtmy e, Haxomsach Ha Oepery MM Yy aKBapHyMma, Mbl
lie C/IbILIHM 3THX 3BYKOB?
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Ileno B TOM, YTO M3 BOXBl B BO3/yX NPOHHKAET TOJbKO
BX HHUTOXHasi HoJs, He npesblwiaomas 0,1 mpouenta. Ho
MHOT[A M 3TOTO AOCTATOYHO, YTOGbl YC/BILIATH 3BYK B BO3-
ayxe. Tak, cTosi y aKBapHyMa, MOXHO YCJbIATh 3BYKH

MODCKOTO KOHbKA: OHH HAaNOMHMHAIOT 3BYKH JoNalOIMXCS
CTaKaHOB.

Cabiat nu pbiGel cBoux cobpaTtbeB? [a, capimar. Y HuX
HeT HapyXHBIX yIlleil, HO eCTb XOpOIIO Pa3BHUTOE BHYTpeH-
Hee yX0, a TeJo PHIGB! «PO3pPauHO» AJ51 3BYKOB.

Iloka ycraHoBJIeHO msiThb BUAOB 3BYKOBOH HH(opMaLuH
y pBI6: CHrHaJbl O HaJHYMH MHILM, 06 OMACHOCTH H CaMO-
3auiMre, CBeJIeHHsi O MECTONOJNOXKeHHH U HalpaBJeHHH JBH-
XeHHs, a TakXe ocobble 3BYKH, H3JlaBaeMble CaMKaMH H
caMmiaMHu BO BpeMs HepecTa.

Kak ke u3naior 3Byku poi6er? Okasanoch, YTo OHM pac-
NOJTardioT HeCKONbKHMH HCTOYHHKAMH 3BYYaHHs: 3TO H CIle-
LMaJlbHble OPTraHbl, ¥ NepeTHpPaHHe MHLIH, U pe3KHe IBHXKe-
HHA Teja B BOJe.

IMposoanan ciaepyiowuii npocroit onblt. Onyckanu B ax-
BapuyM MHKpPOdOH, TOyHee 3allHIIEHHBIH OT BOABI THAPO-
¢oH, u 3amuchiBanM Ha MarHHTOhOH 3BYKH, H3naBaeMmble
pbiGoit mpu pa3KeBbIBAHHM NMHUILH. 3aTeM B aKBapHyM Io-
TPYK4an¥ TPOMKOFOBOPHTENb H BOCHPOU3BOIMJM 3TH 3BY-
KH. Pp6bl MOANJILIBANH K 'POMKOTOBOPHTENIO ¥gpCBOHM IIO-
BelleHHeM SIBHO TOBOPHJH: «3/€Ch JO/MMHA GbITH MHIET Ml
C/IBILINM, KaK ee almeTHTHO ensiT».

Bropoii onbit. K cynxaky, oxpaHsioilleMy CBoe THe3J10,
He3daMeTHO MNoORoABHrasH runpodoH. Ilpn npubinxeHnH K
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THe3ay pbiOKM CylaK pacTombipuBan aGpbl M uH3aBad
TPO3HBI HU3KHH yAapHblit 3ByK. Phi6ka GbicTpo pa3sopa-
YHBAJACh H MyCcKasach HayTek.

Mopckoit metyx, yBuAeB Bpara, H3gaeT Kackaj Kygax-
raolux 3BykoB. Mx nonxsartbiBaer Bcsi meTyuIHHAs cTaiKa,
¥ BO30YXKJeHHasi IIyMHas KOMMaHHs MOKHJAaeT oOmnacHoe
MecTo.

Oco6enno «pasroBOPUHBBIMH» CTQHOBATCA PHIGHI, TJ1aB-
HbIM 0Gp4a30M caMIbl, B MepHOA Hepecta. TyT MOXHO YC/bl-
1aTh Lejble MOPCKHe KOHLePTh: 6apabaHHyl0 Apobb, Ie-
pHOLHUeCKOe 3aBbIBAHHE M YacTble YXaHbS.

[Mona6monaem 3a a30BCKMM GbIYKOM-KPYTJIAKOM B 3TOT
nepuoa. CaMubl 3aXBaTblBalOT ONpe/e/eHHble YYACTKH JHA
y Gepera u CTpOAIT TaM TrHe3fa-MellepkH. 3aBepLIUB CTPO-
UTE/NbCTBO, CaMell HMCMOJHSET Y CBOEro COOPYXKeHHs «He-
pecroBble mecHu». IloHauany 3TH 3ByKH HamOMHMHAIOT KBa-
KaHbe. CaMKM TIpPOCTO HTHOPHPYIOT 3TH MPHUMHTHBHbBIE
3BYKH. 3aTeM rojioc CaMua HayHHaeT JOMaTbCsi: KBaKaHbe
MepeXoJHUT CHaya/ja B CKPHMbl, a 3aTeM B BepellaHHe. Yc-
JbIIIAB 3TH 3BYKH, Bce CaMKH, MiaBalolllue B pajguyce He-
CKOJIbKHX METPOB, «He BBbIIEpMHBAIOT» H NPHOIHIKAIOTCH
K rHeagaM. Camen, nenasi miaBHble TajlaHTHble [BHXKEHHS,
NpHUriallaeT B THe310 OAHY (M TONBKO OAfHY!) cBOlO H36paH-
HHILY, a OCTa/IbHbIX, TYT 2Ke 3a0blB 0 BCSIKOH BeXJMBOCTH,
TOHHT MpPOYb.

Crasuau kosapHbiit onbit. CoucTa 3amucbiBaJH Ha Mar-
HHTHYIO JIEHTY M BOCIPOH3BOJAM/H €ro MecHIo y mycroil me-
wepku. Yepes HeCKOJNBKO MHHYT y HM3JydaTelss HayHHa4aCh
«sipMapka HeecT»., HauGosnee aktupHble «IaMbl» GYKBaJb-
HO MHKHPOBaJM Ha MeMOGpaHy u3nyuatens! 3HauHT, MOCTY-
namoulas 3BykoBasi HHpOpPMauHMsi CHJIbHee, YeM BCe Apyrue
OlIyLIeHNUs] B AAHHOM cayyae. DoJsee Toro, eciv yCHJIUTDH
3ByK Ha/lyyaTeJsi B LECATOK pa3s, TO MOXKHO 3TOH mNecHel
3arJYUIATh HACTOSILIUX CaMUOB U NepeMaHHTb Y HHX MOA-
pyr! Bor Kakue fena crnoco6Ha TBOPHTbL JIOXKHast HHGbOp-
MauHs.

3ByKH SABJSIOTCA HaleKO He eXHHCTBEHHLIM CPeCTBOM
CBSI3H Y PbI6. Y HEKOoTOpblX mopoa o6MeH ABHraTelbHBIMH
peakUHMsIMH M TM03aMH COCTaBJsieT CJOXHBIA aHMaJoOr, Ha-
NOMHHAIOIHH A3bK KeCTOB H MHMHKH y TJlyXOHeMbIX. IT0,
MO CyLECTBY, ONTHUecKas CBA3b.

PuiGb, o6uTatomue Ha O60/bLIOH Tay6HHE, MOYTH BO
MpdKe, HMEIOT CBOM HMCTOYHHMKH CBeTa. DTO GHOJOTHYECKHe
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¢oHapH c NMH3aMH, pedaekTopamu H Jaxe auadparmam.
Y atux pHi6 cBosi azbyka Mopse. Mx ceeroBble MMIYJbCHI
MOTYT HMETb Pa3HyI0 4acTOTy CJlefOBaHHs M PasHylo NJH-
TenbHOCTb. Kakasi yBnekartenbHas 3afiaua paciud¢poBath
3Ty 3arajlouHyio as6yxy!

He MeHee yauBHTENbHBIM SIBNSIETCH HCHOJNb30BAHHE Pbl-
6aMH 37eKTPHUYECKHX HMIYJbCOB /s CB3H. DTO MenaloT,
HanpuMmep, appuUKaHCKHe PHIOBI U3 CeMeCTBA MOPMHMPHIIOB,
obuTalollHe B MyTHbIX GYPHBIX pPeKax.

Insi o6HapyXeHHsi KAK HHOPOAHBIX NMPeMEeTOB B MYTHOM
BOJe, TaK U ce6e MOLOOHLIX 3TH PLIOKM HMMeEIOT MOPTATHB-
Hblit paanonokarop! IlnaBas, oHM co3malOT BOKpYr cebs
anekTpHyeckoe noJse. Tena uX sABAAIOTCA 371€KTPHYECKHMH
IDHUMOJSIMH: XBOCT 34psiXKeH OTpHLATeNbHO, TroJoBa — IO~
JNoXHTesbHO. [lole 3TO mosiBnsieTcsi M HCye3aeT COTHH pa3
B CeKYHAy, a [JIMTeNbHOCTb H3JyyaeMblX HMIYJbCOB CO-
CTaBJsieT MPHOAU3UTENLHO THICAYHYIO 100 ceKyHAabl. IIpen-
MeTbl, MOMajamoliMecss Ha INYTH, HCK4XAIOT MoJie XKHBOTO
JIHUMONSA H TeM caMblM OGHapyXHBalOTCA. BOT Kak H3sIIHO
3alllATHNa MpHpoAa pBIGOK OT CTOJKHOBeHHH B MYTHOH
Boge! DTOT myTh 3BOMIOLUHMA HAlJa 3a COTHH ThICAY
'WIH MHJJIMOHBI JleT 10 H300peTeHHsi pafHOJIOKaTopa
JIOJbMH.

K onmucaHHBIM Bbllle CPefCTBAM CBfA3H CaenyeT 106aBHTh
‘ellie MepeJauyy HHPOPMAUMH C MOMOLIBIO XMMHUYECKHX areH-
TOB, THApPOMeXaHHYeCKHX BOJH M NDHKOCHOBEHHH, H, Ha-
BEPHOe, 3TO elle [aJeKo He BCe BHABI CBA3H, KOTOPbIMH
HO/B3YIOTCH PHIGHI.

Ecan 6u 4enoBeK MOr BHAETh TEMIO, TO ero B30PY OTKPhiach Onl
MoGonbTHERWAasA KapTHHA: CKOBOPOAKa coo6iMana Obl, Y4TO ee HeAb3s
eme 6paTb roJio PYyKo#, YTIOr CHrHaJMA Obl, 4TO ero Nopa Ye mo-
ROrpeTh H T. A. JTO MPOHCXOAMIO Gbl MOTOMY, YTO KaXAOE TeNo, TeM-
nepaTypa KOTOpOro Bhlllle, YeM Y OKpyXaioued cpeianl, CTAHOBHTCH fe-
pefaTYHKOM TensnoBbX Jy4edl. OHO GecnpepbiBHO CHTHAJHT BO BCe CTO-
pounl: «Mos TemnepaTypa Takas-to». Ho, yBM, Haml rias He BHAMT
TENNO M Tepser Ty nNoje3nyio uHpopmaumio. OnHako ecTb KHBbE
CylwecTsa, KOTOpne He CTPAAalOT 3TOW TEMNEPaTYPHO# CJAENOTOM.

ﬂel'/'lCTBHTeJleO, 3BOJIIOLIMSI HMCIOJb30BaJla 3TO ecTe-
CTBEHHOe H3JYyueHHe, JexKallee B HeBHIUMOH raasy HHppa-
KpacHo#t o6aacTH CleKTpa, H BhlpaboTana y HEKOTOPBIX XKH-
BOTHBIX CMOCOOBI olyiiaTe TenjaoBbie JIY4H.

OnHuM M3 TpeACTaBUTeNel MX fABAAIOTCA 3MeH. Tak,

2 H. Merposuy 17



300JI0TH [OaBHO 3aMETHJH, 4YTO Y HEeKOTOpBIX SAOBHTHIX
3Mel, HanpuMep y LIHTOMODIHKA, HMEIOTCS He 1ABe, a ue-
Tbipe HO3APH. OHHU Tak ¥ Ha3bLIBAOTCH YeTbIPpEXHO31peBbIMH.
IIOHOJ]HHTeJlebIe HO3JIDH, pAachnosoXeHHble MeXAay Ha-

CTOAILIUMH HO3JAPAMH M Tia3aMH, o6pa3yioT aBe ray6okue
SAMKH.

Hasnauenne 3Tux yray6uenuit ocTaBajnoch 3arafgkoil
Gostee 200 Jjer, H Bce 3TH Tofbl BO3HHKANH BCE HOBblE H
HOBLIe THMNOTe3Bl: OpraHbl OGOHSIHHA HJH OCS3aHHs, YCHIH-
TeNH CJNyXa, HCTOYHHK CMa3KH [/isi POTOBHL[ [JIa3a, MHAU-
KaTopbl KoseOaHWil BO3ayXa M Ja)Ke BO3JyLIHble HaCOCH,
nojallllHe KHCI0POJ B NMOJNOCTb pTa Anst (GOPMHPOBAHHS
ana. TwatenbHble HCCIeAOBaHHS He MOATBEPAHNH HH ONHY
u3 Hux. Ho 6Bumo ycraHoBJeHO, YTO Kaxjpas sMKa Ha He-
KOTOpO#l TyOHHe OT BXOJQHOIO OTBEPCTHs pasjeseHa no-
nepeyHol neperopoakoll MM MeMOGpaHO#l Ha aBe KaMephl:
HapyXHylo W BHyTpeHH1ol0. HapyxXHas oTkpuBaercsi wuu-
POKHM BOPOHKOOGpa3HbIM OTBepCTHeM. BHyTpeHHsii c000-
waercsi c BHeHIHeH CpeloH y3KHM H IJHHHBIM KaHaJIOM,
3aKaHYMBAIOINUMCS Ha MOBEPXHOCTH TOJOBHl MHKPOCKOMH-
4yecKoil Mopoi.

YAHBHTENbHO TOHKYI0 MeMmO6paHy, TOJLIHHOA OKOJ0
0,25 MuaHMeTpa, MPOHHU3HIBAIOT MO BCelt MOBEPXHOCTH bec-
yHc/NeHHble HepBHBlE OKOHuaHUsA. Kakue Xe (YyHKUHH BHI-
NOJIHAET 3Ta CN0XKHAas cHcTeMma?

B KoHlle KOHLIOB KCIepHMEHTAJbHO OblIO YCTa2HOBJIEHO,
YTO JIMLEBble SIMKH fBJSIOTCSE He ueM HBbIM, KaK... TePMO-
sokatopaMu! OHH BOCMPHHHMAWT TeMNOBbIC Jy4YH, MO KO-
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TOPbIM KHBOTHOE H OMNpefle/ifieT HalpapjeHHe Ha HX
HCTOYHHK.

Crasusica takoit onbT. K rpemyueii 3mee, anueHHoi
HCKYCCTBEHHO BCeX M3BECTHHIX B TO BpeMsi ee OpraHoB
YyyBCTB, MOJHOCHIH OOEpHYTYIO YepHOiH 6ymaroil 3JeKTpH-
yeckylo samnouky. IToka naMnouka He ropena, 3mess He
obpailana Ha Hee HHKakoro BHUMaHMs. Ho BOT nosepHyT
BBIKJIOYATeb — JlaMIOYKa Harpenach, 3Mesi NMOJHs/nA ToO-
JIOBY, HACTOPOXKHJacCh, 3aTeM cllelajla CTPeMHUTe bHbl 6po-
COK M YXaJuja Temnoe TeJo. 3peHUsi oHA Oblia JIHIIeHa,
HO Tonasa B ueab TouHo. [Touemy? OkasmbiBaercs, jJocTa-
TOYHO HArpeTb TeJNO BCEro JIMIIb Ha JBe JAeCATHIX rpaayca
Mo OTHOIIEHHI0 K TeMmepaType OKpyXKaiolle#l Ccpeibl H
NpUOGNH3UTL ero K 3Mmee, Kak OHa ero oGHapyXHuT. Boiee
Teljble NpeJMeTbl 3MeH OOHapPYXHBAIOT Ha PAaCCTOSIHHHM [0
HeCKOJIbKMX MeTpOB. —

Y 3meit cnaboe 3penue, HUKYABILIHOE OGOHSIHHE H OUYeHb
njioxoil cnyx. HaBepHoe, no3ToMy B mpoluecce MHOTHX MHJ-
JIMOHOB JleT 6opbObl 34 CYleCTBOBaHHe y HHX BhIpadOTa-
JIUCb BeJHKOJIENIHbIe CII0COOHOCTH HCNOJIb30BaTh TeIMJIOBbIE
curHanbl, Oco6eHHO TOYHO 3MeHHHE TepMOJAOKaTophl pa-
60TaloT HOublo, NpH GoJiee HU3KOI TeMNepaType OKpYHkKalo-
wel cpenbl. DTO MO3BOJISIET UM YCTEIIHO OXOTHTbCA Ha
TEIJIOKPOBHBIX 3BePbKOB H TTHIL.

B ocHoBe 3MeHHOIo TEpMOJIOKAaTOpa JEXHT 3JeMeHTap-
Hast ules CpaBHeHMsi TeMNepaTyp ABYX KaMep. 3ajHsfl Ka-
Mepa cOellHHeHa C BHeIUHeill Cpelodl TOHKHM KaHAJIOM, KO-
TOPHIii CMOTPHT Ha3aj, TO eCTb B CTOPOHY, oOpaTHyIO «lie-
JIH», H NOAJepXHBaeT B Hefl TeMNepaTypy BHellHedl cpefbl.
[Tepenuss e BOCIPHHHMAaeT TEIJIOBOE HM3JIyUeHHe <LEJH»,
KOTOpOe H HarpeBaeT MepeIHIOI0 NOBEPXHOCTb MeMOpaHbI.
ITo pa3HocTH Temmepatyp ABYX TOBepXHOCTeHl MeMOpaHBI,
OJHOBPEMEHHO BOCMPHHHMaeMbIX HepBaMH, B MO3Ty 3MEH
BO3HHK4eT KOHTYD H3Jy4aloLero TeMIo NpeaMera.

Tounoe HampaBseHHe Ha TNpenMeT JIErKO OMpexesiercs
MOBOPOTOM TOJIOBHl 3MeH. PasHocTs TemnepaTyp MeMGpa-
Hbl 6yleT MaKCHMaJbHOHl NpH TOYHOM HAamnpaB/eHHH Ha
TEIJyI0 XKepTBY.

YenoBek — 3KHBOTHoe obulecTBeHHoe. 3To 3HAYHT, uTo obleHHe
(o6men uHbopMaumedi) MeXAY OTAEAbHLIMH JIOKbMH, MEXAY CEMbSIMH,
nJieMeHaMH, HAPOAAMH SIBASIETCH XapakTepHOfi uyepToil yenoBewecxoro
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o6uectBa. BmecTe ¢ pa3BHTHeM Hallefi UMBHJIH3aUHH pa3BHBAJHCHL H
cpeactsa o6menns. Ilpocaenum, kakum nyTeMm JioAH, HauaB C KeCTOB,
rPHMAC H HeuyJeHOpa3JeJibHLX 3BYKOB, NPHUNIH K COBpeMEHHWM Cpe€l-
CTBaAM CBSi3H.

[To pacmpocTpaHeHHOH rumorede Hall aSWIMH ¢ 06e3bsi-
HaMM NPeloK — [PHONMHTEK — XKHJ Ha JepeBbfiX, MHUTaJ-
Ccs B OCHOBHOM pacCTHTe/NbHOH MNHILeH H Ha OMacHY [
HETo 3eMJII0 CMycKaJcsi OYeHb pelKOo. MHJNHOHB JIeT XKuJ
OH B JJaGHpHHTe BEeTBgH, H €r0 OpPraHu3M OTJHYHO MpHCIIO-
co6HJIcs K 3TOMY [peBecHOMy o6pasy xH3HH. Akpo6ati-
yecKHe MNPBDKKH C BeTKH Ha BeTKY, C JepeBa Ha JiepeBo

Tpe6oBal¥ He TOJbKO MYCKYJOB, HO M OCTPOrO 3peHus,
pacuera u OhicTpoii opveHTHpOBKM. ['na3a, cMorpsiuue y
6OMBbLIKHCTBA XHBOTHBIX B pa3Hble CTOPOHBI, HauaaH c6JiH-
XKaTbCi M CMOTPeTh Brepeld. BrlpaGoranoch 06beMHOE H
LBETHOE 3peHHe. YCIOXKHHIMCL MO3T H HepBHasi CHCTeMa.

YKe Torna APHOMHTEKH YYBCTBOBAJH CHAY KOJJIEKTHBA
M Xunu HeGoabwuMu crajamu. O6GMeH uHbopMaumneil B
TakHX KOJJeKkTHBax OB MPOCTEHIIMM: JIaCKOBOE HMJH Tpy-
60e MPHKOCHOBEeHHe, MHMHKAa H JKeCT H, HaKOHell, HeKkoe
KOJIHYeCTBO HeuJeHOpa3AeJbHbIX 3BYKOB.

3BYKHM 3TH co31aBalH KaKHX-HHOYyAb 10—15 KomG6una-
Ui, KoTophle YCJOBHO Ha3oseM ciaoBamMu. OHH u 06pa3o-
Basi GelHbI A3BIK CTaja.

Ho u3MeneHHe yc/aOBHIA B TPONMHUYECKHX Jecax Hapyluu-
JI0 TPHBBIUHBIA 06pa3 XKH3HH ApHonuTeKoB. Kaumart cran
XOJIONHee, Jleca HauaJlH peleTb, MJIOJOB H JIMCThEB yXe He
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xpaTajo. B 6opnbe 3a cyllecTBoBaHHE YacTb <«OGLIHH»
J(pHOTHTEKOB cnycTuiaach Ha semsao. Ckopeil Bcero 31O
GbIM KHTENH «HHUXKHHX 3Ta)kell» 3e/MeHblX HeOoCKpeOOB,
rae TOJNCTble BETBH AaBajH XOPOLIYIO ONMOPY HOraM M MpH-
yudJH [ABMTaTbCsl NOUTH BEPTHKANbHO 3a CYeT MYCKYJOB
3aHUX KoHeuyHocTeH. CHyCTHBIIMCh H4 3€MJIIO, OHH, ecTe-
CTBEHHO, COXPAaHW/IH MOYTH BepPTHKAJbHOE MOJIOXKEHHe Te-
na (tem 6osiee uTO 3TO AaBaJio GoablIHi 0630p MECTHOCTH),
nepeflHHe KOHEYHOCTH ocTrasnch moytH He y gena. Cyposas
6opbba 3a cyllleCTBOBaHHE Cpa3y JKe Hallja UM MpHMeHe-
HHe: BOODYXKEeHHble KaMHeM HWJIH MaJKOH, OHH CTajaH 3d-
(eKTHBHBIM CDeACTBOM JAOOGLIYM MHIUH M 3aLIHTHl OT BpAa-+
roB. OcranbHoe caenan TpyA. OH COBeplLIEHCTBOBaJ MOST,
a MO3r B OTBeT Ha 3TO CAeJaJ elle HCKyCHee DYKH ueJo-
BeKa H T. M.

Tpyn 6b1 KoaeKTHBHbBIM M TpeGoBas OGLIeHHS, Tpe-
6oBan o6MeHa HHpoOpMauHeil MeXAy OTAeNbHbLIMH €ro 0Go-
6sMH. ['puMac u HeuJeHOpa3/e/JbHbIX 3BYKOB GObIIO SIBHO
HeI0OCTaTOYHO. B KOHLle KOHLOB Ha CMeHYy UM MNpHILIA yCT-
Hasg M NHCbMeHHasi peub (y HEKOTOPBIX cna6o pa3BHUTHIX
HAapoJ0B, BEKAMH HAXOAMBLUHUXCH MOJ KOJOHHAJbHbIM THe-
TOM, 10 CHX MOp ellle HET MHCbMEHHOH peuH).

Bo BpeMeHH 3TOT mepexon, YJOXeHHbIi HaMH B He-
CKOJIbKO (ppas, 3aHs1 MHOTO ThicAueseTHii!

Hacenenne 3eMHoro wapa ObICTPO YBeJHYHBAJIOCh.
O6pa3oBanuce oTaenbHble o6ocoG/eHHble MJeMeHa W Ha-
poanl. IlosiBasnace Heo6xoAMMOCTb Nepefayd HHpopMa-
UMK Ha GOJblUHE PaCCTOSHHA.

UYro TYyT TONBKO He NMPHUMEHSAJIOCH: HEYTOMHMBIA OeryH
WM TOHel Ha JIHXOM CKaKyHe HeC CPOYHbie JOHeCeHHs, HH-
Aedubl yclIOBHOH KOMGHHalLHeH KOCTPOB OODBABJSAIM BOHHY
cocefHeMy INIeMeHH (ceifuac arpeccop 3THM cels He 3a-
TPyAHAET), 3BYK THraHTckoro G6apaGaHa mnpoH3aa adpH-
KaHCKHe MXKYHIVIM, [OYTOBbIH rony6b, OpHEHTHPYACh IO

CHX MOp HENOHSATHBLIM o6pa30M, HeC MMHCbMO.

Ho Bcero 3toro 6bi10 HepocraToyHo. )KusHb TpeboBaJsia
Gosee GbicTpoil mnepegauyd HHGOPMALUM M 3HAYMTENBHO
Gosblrero o6beMa. PeBoJiolHI0 COBEPLIHIO 3JEKTPHYECTBO.
[TosiBunca Ttemerpad no mposoaaM. Bmepsble oTKpbLIach
BO3MOXKHOCTh MTHOBEHHO NepefaBaTh cooblieHHe Ha 60Jb-
IIHe pacCTOSIHMSA, 3HAUHTEJNBHO IMpeBblIAIOUHe MNpeaessl
npsimoit BuauMocTH. CHayasa 3To ObLIH YCJOBHblE 3HAYKH
Tuna a3b6yku Mopse. IloroM ueslOBeueCKHH reHHil Halues
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cnoco6Gbl cpa3y mepenaBaTb OyKBeHHBIH TeKkcT, He Tpe6ylo-
WK 321U POBKH M PaCLIH(POBKH.

CaeayrouiuM marom 6blio Hso6pereHue tenedoua. Ilo-
fIBUJIaCb BO3MOXKHOCTb IOTOBOPHTb C YeJIOBEKOM, Haxoas-
iuMcss 3a TpHAeBATb 3eMesb. CerofHs 3TO TPHBHAJBHO.
A, ckaxeM, Ha BcemupHo#l IlapiXKCKOH BbICTaBKe THICSUH
JI0flefl CTOSI/IM B OuyepelH, 4yToGbl MOTOBOPHTb MO TesedOoHy
C IPYTHMH NOCETHTENsIMH.

Ho, ouepennoe «Ho», nas Tenerpadnoit u TesnedoHHOM
CBAAI3M HYXHbBl OBbJIH  [JOPOrOCTOSIIUHE COeLHHHUTE/IbHbIe
3JeKTpHUYeCKUe JHUHHM — TIpoBoja, Kabeau. Bce TOuKH
3eMHOro wapa He onyTaellb NpPOBOAAaMH, a NOABHXHbLIE
06beKTbl NMPHUHLUHNHANBHO HEBO3MOXHO CBf3aThb C 3eMJeil
H MexXnay cob6oilo nposonamu. IlpoGaema ocraBanach
HepelleHHOH.

HoBhlii HeoXHAAHHBIH MyTb ee PelIEHHs] MPHHECaH CJIo-
Ba mepBod B MHpe TeaerpaMMbl — <«[enpux [epu», mepe-
AaHHOM MTHOBEHHO M3 OJHOH TOYKH IPOCTpPaHCTBA B
Ipyryio 6e3 BCSIKHX NMPOBOAOB. DTO ObLT H3BECTHBIH ONBIT
Anekcangpa CrenaHosuya [lonoBa 7 mas 1895 roma. Taxk
nosiBuJach paauvocsssb. [loTpscaroitee cBOACTBO ee, K KO-
TOPOMYy Mbl TaKXe BCe MPHBLIKAH M He 3aMeyaeM, — 3TO
OTCYTCTBHE COEIMHHTeJBLHOrO NPOBOJA MeXAy KOPpeCHOH-
JeHTaMH. BEl1 OTKpPBIT HOBBIA, He3pHMbLI I1a30M HOCHTeJb,
JBHXKYLIHACA, KaK CBETOBOM JY4Y, C KOJIOCCAJbHOH CKO-
pocthi0 — nodtH 300 ThICAY KHJIOMETPOB B CEKYHAYy —
M JIerKo MPOoH3aloUHi NOYTH JI06ble NpensgTCTBUS.

H3o6pereHne paano pa3opsajo LemH, KOTOpble NMPHKO-
BbIBaJH MHGOPMALHMIO K MpoBOJaM H KabeasiM, H AaJ0 el
no/Hyio co6oay. OHa moJseTesa He TOJbKO K [aJbHUM H
GMHXKHUM 3eMHLIM KOppecnoHAeHTaM, HO M K KopabJjsM,
noesjgaM, caMoJieTaM, KOCMHYeCKHM CTaHIHAM...

Ho (310 yXe mnocienHee «HO») AaXKe COBMeCTHOe MC-
HOJIb30BaHHe UWIHPOKOH ceTH NMPOBOAHOH CBA3M M panMOCBS-
34, UMelomelics Ha Hallel nJjaHere, He B COCTOSHHH YIOB-
JIETBOPUTb HENMpEepbIBHO pacTyllle NOTPeGHOCTH B nNepefaye
uHdopmaunu. OcobeHHO OCTPO 9Ta mpo6aemMa CTOMT AJs
JLaJbHMX CBsidefl. 31ech NpHpoAa MOAWYTHIA Hal HaMH.
YyacTok BOJIH, KOTOpPHIi MOXeT HecTH HHopMauuio B
A6y TOYKY NJAaHETHl (3TO TaK Ha3blBaeMble KODOTKHE
BOJIHBI, Mbl HX €llleé KOCHeMCs), BMellaeT ee OdYeHb MaJo
U He B JI060e BpeMsi CYTOK M roga o6ecneynBaeT Hamex-
Hy10 CBsi3b. ¥YyacToK e BOJH, BMeIlalouuil THraHTCKoe
KOJNMYeCTBO uHbOpMalUUK (3TO  yJbTPaKOPOTKOBOJIHOBBIN
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ananasod — YKB), naer cBsisp TonbKO B npejenax mps-
MOH BHAMMOCTH.

BhIXoa H3 3TOTO TYNMHKa MPHHECHH MCKYCCTBEHHbIE CNYT-
nuxu 3eMan (MC3).

Beap MC3 BhicoKo mapuT Hapg 3emieii, BuieH ¢ 60Jb-
WO TEePPHUTOPHH H C HHM MOXHO AepXKartb cBs3b Ha Y KB.
Ecnn «pasbpocatb» Heckosbko Taknx MC3 Bokpyr 3eMHo-
ro wapa, To OHH Gsarojapsi mpsiMOil BHAHMOCTH MOTYT
MMeTb cBsi3b APYT ¢ apyroM u ¢ 3emieit Ha YKB. Ocraer-
cA TOJNIKO CHaGOHTb HX PeTPaHCASITOPaMH, H MOJYYHTCH
BCEMHpHasi cuHcTeMa CBfI3H, CMocoOHasi MNpPUHUHMNHAJNBHO
nepefaBaTh OrpOMHYI0 HHopManuio u3 JO00H TOUKH
naaHeThl B Apyrylo. Takylo cucTeMy CBfI3H HasbiBaloT
rnobanbHOH.

OnHOBpeMeHHO 3Ta CHCTeMa pellaeT H BTOPYIO 3ajauy:
CYLLeCTBEHHO CHHXXAeT 4KTHBHOCTb 3JIbIX CHJ NPHPOAH —
noMex. B YKB-auanasone ux maJgo.

Ckonbko ke Hagmo MIC3, uro6bl OpraHH30BaThb BCEMEp-
Hyl0 cBsi3b? YUuc/lo HX pasHoe, B 3aBHCHMOCTH OT Bbi6opa
op6uT cnyTHHKOB. Ho ecThb ofiHa Takas yaAMBHTeJbHas Op-
OuTa, KOoTopast Tpe6yer Bcero JIMIIb TPH COYTHHKA.

PacceueM (KOHeYHO, TOJbKO MbICJIeHHO!) mJ/aHeTy TH-
raHTCKOH MJOCKOCTBIO TOYHO MO 3KBaTopy. TOukM mepece-
YeHHs] 3TOM IJIOCKOCTH C IOBEPXHOCTBIO 3€MHOro uIapa
06pa3yioT Ha Hell OKPYXHOCTb C paauycom B 6375 kuJo-
meTpoB. Temepp NMOCTaBHUM HOXKY LHPKYJAs B LEHTP 3TOH
OKDY’KHOCTH M OuYepTHM Ha Halllefl NMJIOCKOCTH OKPYXHOCTb
paauycoM B 36 Thicsiu KHJIOMETPOB (3TO NMOYTH IIeCTb pa-
auycoB 3emuu). 3aTeM pacrnosOXKHM Ha 3TOH OKPYXHOCTH
TPH paBHOyagnenHblx apyr ar apyra MC3 c¢ nepuomamu
ofpallleHHst, TOYHO paBHbIMH OAHMM cyTkam. Takue HMC3
06/1aal0T NOpa3HTeJbHbIM CBOMCTBOM — OHH GyayT Ka-
3aTbC 3eMHOMY H4G6J/I0JaTeNi0 HEeNoJABHXHO BHCSLIMMH B
He6e. M 3To HecMoTpst Ha BpalueHHe 3eMJH H [BHXXeHHe
CryTHHKa o cBoell op6utel [Tapamokc o6bsAcCHsIeTCS NPOCTO.
Ecnu 3eMHOl 1Iap MOBepHYJCS BOKPYT CBOeil OCH Ha orpe-
ReneHHbli yroa, To U MC3 npoGeraer 3TOT XKe yroJa, Ho
no cBoeft KpyroBoii op6ute. B pesynbrarte oH ocraercs HaA
TOH XKe TOYKOW 3eMHOro liapa, HajJ KOTOPOi BbiBedeH Ha
3Ty HCKJIOYHTe/bHYI0 op6uty. OHa mnoJyunaa Ha3BaHHe
CTalUHOHaPHOH.

C kaxporo takoro MC3 BuiHa npu6/JH3HTENbHO OAHA
TpeTb Bcell NoBepXHOCTH 3eMuoro wapa. CaenoBaTenbHo,
¢ Tpex paBHoynanenunlx MC3 Oymer BHAHaA BCs moBepx-
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HocTh 3emsH  (BHe 3TOH 30HH Gyayt Jauiib He6oJsbluHe
yuactku y CesepHoro u lOxHoro nosocos). Ocraercs
OMeCTHTb perpaHcasTopel Ha 3THX HMC3 u Ha rpanunax
30H BHAHMMOCTH CIHYTHHKOB Ha TMOBEPXHOCTH 3€MJIH, H IJO-
GasnbHasi CHCTEMA CBs3M MOYTH TOTOBa. DTO «MOYTH» OTHO-
CHTCSI K MHOTMM CJIOXHBIM 3ajlayaM, KOTOpble Mbl 3/eChb
OmycKaeM.

Takasi cucrema MoXeT TBOPHTb uyleca: BHAeoTededOH
IJisl COTeH ThiCAY OJIHOBpEMEeHHO pa3roBapuUBalOLIHX, BCe-
MHpHOe TeJAeBHIEHHe H T. 1.

Bcs nacnencTBeHnas HHOpMaUMsi KHBOTO OpraHH3Ma noJayyaer-
ca MM ot poaurenedl. Tyr pacnucano Bce: H $popMa B3AEPHYTOrO HOCH-
Ka, H Gaeck rinas, W UBeT BOJOC, H IPYyNna KPOBH, H POAMMbIE NATHLIM-
KM, H, K COXaJIeHHIO, HHOTJa HacJeACTBEHHblE 6OJIe3HN.

Beco sTor moaHwbii kartaJor aetajeli M kayects Gyayuero yesose-
Ka YNaKkoBaH B HEBEPOATHO MaJjibiii 06beM — SALEKIETKY AHAMETPOM
JHIWb B ORHY AECATYIO A0JI0 MHJJIHMeTpa!

Pa36epeM, XxoTss Obl CXE€MAaTHYHO, STOT TAHHCTBEHHBHIH MeXaHH3M
nepeflayn HacJeICTBEHHOH HHPOPMALUH.

[lpupona Hamwia yAMBHTeNbHBIE H eJMHCTBEHHO BO3-
MOXHBIA NyThb NpeledbHOTO CXKaTHs HHOOPMaLHH — CO-
CTaBjleHHe [UIHHHIOLleH TelerpaMMbl H4cJeJCTBEHHOCTH
HernocpeaCTBEHHO U3 MOJIeKYJ H HX KOMOHHamHi1!

YcraHoBsieHHe 3Toro (pakra, GeccrnopHO, OJHO H3 Be-
Auyaiwux otkpbitHit XX Beka.

Bce xHBoe Ha 3eMJjle COCTOHUT U3 MeJbUaHIIMX YACTHI —
KJeTOK.

OnHUM H3 OCHOBHBIX 3JIEMEHTOB KJETKH fIBJsIeTCS f]pO.
B HeM M Haxo#uTcsi MHTepecylOLIHH Hac TaWHHMK C Hachaen-
CTBeHHO!M HH(opManmed.

JKuBoii opraHM3M, Kak 3TO HH YAMBHTENbHO, BO3HHKAET
B pe3yJbTaTe «CHSTHS MHOTOUYHMCJAEHHBIX KONHMH» C OIHOM
(ToabKo omHOI!) HCXOAHOH MHKPOCKOMHYECKH MAJIOH ONnJo-
JIOTBOPEHHOH KJeTKH., DTOT MNpOLecC HAeT C HeBEPOSTHOM
OGLICTPOTOH: HCXOJHAasi KJeTKa [eJHTCS Ha J[ABe, 3TH 1Be
DaloT NMpH JesleHHH YeThIpe, YeThipe — BOCEMb, BOCEMb —
WiecTHaAUATh H T. & TakK MOYTH M3 «HHYero» (ecju He
CYHTAaTh THraHTCKO# HMHQOpMauMH) BO3HHKAeT ULesbH op-
rauu3M. CpefHIOIO CKOPOCTbL Npolecca pa3MHOMEHHs Kie-
TOK YHUTaTeJb MOXeT JIeTKO MOACYHMTATh caM: OJHA HMCXO.-
HAasl KJeTKa 0pH OMIOAOTBOPeHHH H 26 TPHJJIHOHOB



(26 - 10'%) K/1eTOK B OpPraHH3Me HOBODOXIEHHOro 3eMJs-
HHHA.

sinpa Bcex KJNeTOK cOAepXkaT Teslblia, Ha3blBaeMble Xpo-
mocomaMH. Huclo MX /18 K4XKAOTO BHJA MOCTOSIHHO. Tak,

y 4YesioBeka 46 XpoMOCOM, KOMap-NHCKYH HMeeT Bcero b,
a y casaHa HacuutbiBaercsi 104. M3 uenosekooGpasHbIX
06e3bsiH ONHXKe BCEro K YeJOBEKY MO CTPOEHHIO H YHCAY
XPOMOCOM CTOMT IiMMnaH3e. Y Hee ux 48.

XpoMocoMHasi TeOpHA HacCNeACTBEHHOCTH AaeT OTBET Ha
BOJIHOBABUIHH JIOfeH BO Bce BeKa «HHGPOPMAIHOHHBIA»
BONPOC — KTO POJAMTCH: MaJb4yHK MM AeBouka? OTBer yaH-
BHTeNbHO npocT. IlosoBble KneTKH, B OT/IHYHEe OT OCTalb-
HbIX KJETOK OpraHH3Ma, COAepXKaT TONbKO 23 XPOMOCOMEI,
H3 KOTOPHIX TOJIbKO OfHAa omnpefenasieT moa pebeHka. Jra
Xxpomocoma ObiBaer nByX THnoB: X uau Y. JKeHckas siiue-
KJeTKa Bcerga COAEpXHT TOJbKO OXHY X-XpoMOCOMYy, a
MYXKCKOM cnepMarto3ouf Jau6o oaHy X-xpomocomy, JHGO
onny Y-xpoMocomy.

Ecnn xenckas siilekJerka OIIOAOTBOpPseTCH clepma-
TO30HA0M, HecyliMM X-XpDOMOCOMY, TO CyX[A€HO POAHTHCSH
nesoyke (X-xpomocoma + X-xpomocoma). Ecau omnono-
TBOpeHHe NPOM3BOLHTCS CIEpMAaTO30HMI0M, HeCYlUM Y-Xpo-
MocoMy, TO poautcs ManabyHK (X-xpomocoma + Y-xpo-
MocoMma).

Orciona cneayer, 4To yacThle OGHABI MVXa Ha XKeHY,
ponuBLIyI0 10Yb, He3acayKeHHbL. [lon peGeHKa MONHOCTHIO
OnpenensieTcss OTLOM.

Tak kak yncno X-xpomMocom M Y-XpOMOCOM y MYXKUHH
OIHHAKOBO, TO BEPOSAITHOCTb POXJIeHHA MagabuyHKoB (P, ) u
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BEepOSAITHOCTb POXKIeHHA neBoueK (P,) mo/kHBEI ObiTh, MO-
BUAMMOMY, paBHB. Ho MHpoBas craTHcTHKa paeT HHYKO Be-
auunny: P,/P, =1,07. (B cpeanem na 100 nesouek MNpH-
xoautes 107 MaJbyHKOB.)

B uem ke geno?

ToukHe HccnenoBaHus, KoTopble yBenH Obl Hac B He-
MPOXOAMMble AJsi aBTOPd M YHMTATeNsl AKYH[JIH GHOJOTHH,
MOKa3bIBaIOT Cllelyiollee.

B caMoit HayanbHOH CTaiuu MO He SICHBIM MMOKa MpPHYH-
HaM COOTHOLIEHHe MeXAY 3apoiblliaMu Takoe: Ha 114
ManbyukoB npuxoautcs 100 neBouek (P,/P,=1,14).

Ho B neprnox BHYTpHYTpOGHOTrO pa3sBHTHA THOHET GOJb-
e MaJbyMKOB, H NMPH POXKAeHHH OTHOLIEHHe BepOATHOCTeH
CTaHOBHUTCS paBHbIM 1,07,

Ilanee ManbuHKaM ONSATH He BE3ET: HX CMEPTHOCTb GOJIb-
we, 1 K 10 rogaM 4HCIO MaJbYHKOB H JeBOYEK CTAHOBHUTCH
OAMHAKOBbLIM. BrocieactBum mno TO#l Xe' MpUYHHE YHCIO
JeBOYEK CTAHOBHTCS HECKOJIbKO GOJBLINM.

Ho mbl oTknoHUIMCH OT uenn. BepHeMmcs K HacleqCTBeH-
HOI MH(}OpMaLHH.

Bro ycranoB/eHO, UTO ee HOCHTeNIeM SIBJASIIOTCS y4yacT-
KH XPOMOCOM — TeHbl, KOTOPble KOHTPOJHPYIOT pa3BHTHE
OTAe/NbHbIX NMPH3HAKOB H OCOGEHHOCTeH B MKHBbIX OPTraHH3-
max. Kaxaplii reH Bceria HaXOmHTCSi Ha CBOEM YyuyacTke
XpOMOCOMBI — JIOKYCe.

B xpomocomy BXOASIT MOJeKyJ/bl Je30KCHPHOOHYKJEHHO-
BOH KHCJIOTH (/151 KpaTkocTH ee HasunBawoT [LTHK). Hmen-
HO 3TOH KHCJOTE 3SBOJIOLMS [OBEpPHJa BLICOKYI0O MHCCHIO
XpaHHTe/sl H NepeHOCYHKa reHeTHuecKoit uHpopmauuu. Ilo-
yemy umenno JJHK?

Cekper 3ak/iodeH B mopasurtenbHoit cnoco6Hoctn JHK
K yaBoeHHuto. I1py Hanunuuu crnenuduueckux GelkoB — dep-
MEHTOB — IIPOHCXOJHT CHSITHE KOMHH C KJETKH, TO eCTb
ee pa3MHOXeHHe.

IOHK npocrpoeHa H3 OTHeNbHbIX 3JIeMEHTOB, Ha3biBae-
MbIX HyKJeoTHAaMH. Kauablli M3 HUX COCTOMT H3 MOJEKY-
Jbl caxapa Je3okcupu6o3nl ([), docharHoit rpynnu (P)
M OJHOTO M3 YeThlpeX a30THCThIX OCHOBaHMH: ajeHHHa (A),
tumuHa (T), nurosmna (L1) mam ryaunna (I'). e wenn
JAHK (310 ouenb BaxHO!) 0GbeAHHSHOTCS B ABOHHYIO CNH-
panab, Kak Gbl HaBuBaschb Apyr Ha apyra. Ilpu sTom aso-
THCTble OCHOBAaHHA HaXONSITC BHYTPH NPOCTPAHCTBA MeXx-
Jly BUTKAMH H COeJMHEHb! MeXay co60H BOJOPOMHBIMH CBS-
3amu. Ilpu sToM ajeHHH Bcerga HaxXOAMTCS B Hape C TH-
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MHHOM, @ TYaHHH — ¢ UHUTO3MHOM. UHC/I0 HYK/JIEOTHIOB B
moaekyne IHK usmepsierca mHorumu TthicsiuaMH. Mexa-
yusm yaBoeHus [HK no onHoft M3 rumores ympolleHHO
BHIIVISIANT TaK.

[1pn peneHMH KJAETOK BOAOPOIHbBIE CBSI3H, 06beIHHSIO-
wre aBe cmupann JHK mexay co6oil, pa3pbiBaiorcsi, ABOII-
nas CNHpa/Jb pacKpyyHBaeTCs, M Ha KaXKIOH OJXHHOYHOH
CMUPANH TYT Xe CTPOMTCSA HOBass — ponoganutensHasn. Co-
pepllaeTcss 4yao0: BMeCTO OJHOH 06pa3yloTcsi JBe HOBble
npoitible crnupaan Mmojgekya HHK, a6conioTHo HaeHTHY-
Hble MCXOZHOH. DTH, B CBOIO ouepelb, pa3pbiBasch, o6pasy-
I0T 4eTbipe HOBble HAEHTHYHble CMHpaJH H T. A. Tak Ha-
clefiCTBeHHas MHGOpMauHs wiaraer OT OJHOH MCXOJIHOM
K TPH/VIHOH&M ADYTHX KJETOK.

MoxHo npencTaBHTh ce6e [Be CBEPHYTble CINHPAJH
OHK B BHae 3akpbiToil 3acTeXKH-«MOJNHHA». [|BHras 3a-
MOK, Mbl pacKpblBaeM ee, YTo anajornudo aejewnio JTHK
Ha ABe paBHble MOJOBHHbBL. 3aTeM K KaXXI0f MOJIOBHHE
«MOJIHHK» 106aBHM MO HeNOCTAIOMiell H MosydaeM [Be HO-
Bble «MOJIHHM» — KONHH HCXOAHOH H T. A.

HecMoTpst Ha TO 4TO cnHpajb CMOTaHA OYeHb MJOTHO
B MHKPOCKONHYeCKHH KJIyOOK, OHa packpyuuBaercsi ¢ Ge-
meHo# ckopoctblo. Ho m0 cux nop ocraercss TaiHoil HCTOY-
HHUK, KOTODBHIl JlaeT CHTHaJ K Pa3pblBy CIHPAJH H CHSITHIO
ouepelHOH TOYHOH ee KOMHH.

Ho Bepuemcs k nadopmaunn. Kaxabie Tpu ciaenyroumux
Apyr 3a IpPYyroM HYKJieoTHJAa 06pasyloT TaK Ha3blBaeMblA
Tpuner. UHcao pasnMyHbIX TPHUIIETOB JIETKO MONCYHTATS:
3TO YHCJIO BO3MOXHBIX KOMGHHAUHA MO TPH H3 yeThIpex
pasanuHbix ocHoBanuit (A, T, Il u I'), To ectp 43=64.

Oxka3sanoch, 4TO HMEHHO 3TH TPHIIETHI YIP&BASIOT BKJIO-
yeHneM B GesIOK omnpeflefieHHOi aMuHOKHcIoTH. Ho Bcero
3THX KHCJOT, MCMOJNb3yeMblX NpH (OPMHPOBAHHH OPraHu3-
Ma, HacyuThiBaercs To/bKo 20. 3auem »xe NpelycMOTPeHb
64 tpunsera, To ectb 64 pasNHUHBIX KOMaHABl A/ HX MOA-
KaoueHHss? Bo3aMmoxHo, a1 GoJbliefft HageXHOCTH YNpas-
JeHHs. eCThb AyOAHpYIOUHe TPHIVIETH, eCTb ClyXeGHble
TPUIJIETH, OTMedalolllie HAuyajJdo W KOHell ONpefe/teHHOro
yyacTKa HacJeACTBEeHHOH HHpOpMalHH.

[TocnenosaTenbHOCT TPHUMJETOB M €CTb MHCbMEHHBII
NpHKa3 kJeTKe, B KOTOPO# HiaeT cuutes Geakos. CyTb npi-
Kasa B TOM, uTO B cTposuleMcss Genke Ha HepBOM MecTe
LoJIKHA CTOATb AMHHOKHCJOTA, COOTBETCTBYIHOMIAS NepPBOMY
TPUNJeTy, Ha BTOPOM — BTOPOMY H T. A. DTO, MO CYILECTBY,
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H omnpeieisieT Nepelayy HAac/leACTBEHHBIX NPHU3HAKOB OT
nokoJieHus K noxkojenuio. Ho Hyxen eule «MexaHuam» cu-
ThiBaHMA HHGOpPMAUMH c TpumietoB. M He ToNbKO CUHTHI-
Banuga. Hango mocraBuTh HHOpPMaLHIO B MecTa CHHTEe3a
Genka M obecneyuTb BbINOJNHEHHE HAC/HeICTBEHHOTO MNpHKa-
3a. (Kak Mbl 3HaeM no ombiTy, caMO H3JaHHe NpHKa3a
OTHIO[b He TrapaHTHPYyeT ero HCHONHeHus.) DTH QYHKUHH
BbINONHsIeT Apyras kucnora — PHK.

Tenepr HeckosbKO unces. CaMbIX MpOCTHIX U HEOGXO-
IVMBIX.

O6uiee yHCI0 AMHHOKHC/IOT, H3 KOTOPBIX CHHTE3HPYIOTCS
Bce BHIbI GenkoB, paBHo 20. Muoro 310 mau mano? [lpen-
MOJIOKHUM, YTO O/lHA Hac/le[CTBeHHasl eJMHMLA — TreH —
CO/IePXKHT EeNMOUKY HyKJeOTHAoB AauHo# Bcero B 100 ocrat-
KoB Kaxpaad. Torga Bo3MOXHOe YHC/IO Pa3iMYHbIX BapHaH-
TOB TaKHxX wnemeil coctaBHT 20! unum  npu6IH3HTENLHO
1013%, D10 uHCI0 = CBePXTHraHT Cpeld CBEPXBEJUKAHOB.
Yucno GenKoBbIX BAPHAHTOB B TPHU/IHOH pa3 MNpeBblllaeT
YHCJI0O ATOMOB (3TO He ONeyaTKa, HMeHHO atoMoBl) Bo Bce-
NeHHo#! DTO 3HAYMT, YTO AJS JKHUBBIX CYLUECTB, MO-BHAH-
MOMY, CYLIeCTBYeT KOJOCCAJbHOE YHCIO BO3MOXHBIX Ba-
puaHTOB.

M Bropoe: pajbHeiiinasi 3BOMIOLMS XKHUBBIX CYLIeCTB Ha
Halllefl MJaHeTe MOXeT NMPHUBECTH K CaMbiM HEOXHJAHHBIM
ee dopMaM, H cambie HEOXHAAHHble (OPMbI XKH3HH MOTYT
CyILleCTBOBaTh Ha [APYrHX HeGecHbIX Tejlax B YC/IOBHAX,
OTJIMYHBIX OT 3eMHBIX (ec/qH OHH 6a3HPYIOTCS Ha CXOAHBIX
NpHHUMNAX).

Ho npononxum naw npumep. Ilpeamnonoxum, utoe yucio
TeHOB Yy UeJiOBeKa COCTaBJsieT BeqHuHMHy nopsinika 100 Toi-
cAu (3Ta pudpa BHrAAANT pasymHoil). Torna obiuee yucaoO

TPUIJIETOB, ONpeleNsiOIUUX IO0C/AeA0BaTe]bHOCTE aAMHHO-
100 % 160 000
KHCJIOT, COCTAaBHT y 4eJioBeKa 3 X

=~ 3000000 = 3- 108,

Ecsain MBl 3aX0THM KOAMPOBAThH HACNeACTBEHHYIO HH(Op-
MalMio B NPHUBBIYHON [Jisi KAHAJIOB CBSI3H JBOMYHOH cHCTe-
Me, To ecTb Ha6opom eauHuu (1) u wyneir (0), To Ansi mony-
yeHud 64 koMGHHAUMHA HaM HAJO B3SIThb TPYNNY H3 LIECTH
NOCHIIOK, TaK KakK 64 = 26,

CaepnoBaTte/bHO, HAllIa HAacJAeACTBeHHAs uHdopmauua Gy-
JeT COoAepXaTb HBOMYHBIX enauHuy 6-3-106==2-107.

3anuueM ee Ha MarHuUTHYIO JeHty. IlnoTHOCTH 3amucu
JIBOMYHBIX eJMHHIl HA OJWH MHJJIMMETP cOCTaBJ]sieT NpuGan-
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suteabHo 100. Torma norpeGHas a/nMHA NJEHKH COCTaBHT
2 xujaomerpal

BMecte ¢ TeM ecad pa3MoTaTh BCIO Hac/eICTBEHHYIO
cnupanas JIHK uenoBeka u BbITAHYTb, TO OHa GyaeT HMeTb
JJIMHY BCEro JIMIUb OKOJO IBYX METPOB.

CnemoBaTe/nbHO, NPUPOAHAsi yNakKoBKa HHpoOpManuu B
ThicsYy pa3 Gojee kKoMmaktHa! JTo YHCIO, MO-BHAUMOMY,
CHJIBHO 3aHMXKEHO, TaK KaK Mbl NPHHAJAH, YTO TeH COCTOMT
u3 100 HykaeorupoB. Ecau uucio Hyk/JI€OTHAOB B reHe.
ysennuutb Ho 1000, To mMarHuTHas JleHTa YAJIMHUTCA 10
20 KHJIOMETpOB.

HMHorpa »xaXkaymue nucaTh AUCCEPTAUMHM CIPALIHBAIOT
y Mmens: «Kak HaltTn nucceprabenbHylo tTemy? Beap B. Ko
teabHHKOB, K. IlleHHOH yXe Bce caenaiu B TEOpPUH mepe-
Rayu curHagnoB». OTBeT cienyer u3 Hauero nopacyera. OH
NOKa3biBaeT, HACKOJbKO HAlM CUCTEMB! CBSI3H MPUMHTHBHBI
M0 CPaBHEHHIO ¢ Nepefayell HacJeACTBEHHOH WHpOpPMaLHH
B XHMBOH MaTepHH.

Takum o6pasom, BCsl XKHBasi MaTepusi OT MPHUMHTHBHOIO
BHpYCa [0 BepLIMHbI TBOPEHUS MPUPOAbI — YeJOBEKa —
5TO KOHBeHephl Mepefayd HacaeACTBEeHHOH HHpOpMaLUH, 3TO
HCKJIIOUHTEJbHO PAlMOHAJbHO NMOCTPOEHHbIE CHCTEMbI CBf3H,
o6sajfalolllye HeBEPOSTHOM TOYHOCTBIO Nepegayn HHpopma-
IIMH, HeBepPOSITHOH 3alUUIEHHOCTbIO OT JEHCTBHS BCAYECKHX
noMex, OCylLlecTBJeHHble B HeBEPOSITHO MaJblX rabapurax.

Bonee Toro, si3blk 3THX CHCTeM CBfI3H YHHBepcaJieH.
Y Bcex o6c/ef0BaHHBIX KHBBIX OPraHM3MOB OH OKa3aJcsl
onuH u ToT xKe. Ilo-BuauMOMY, Bce XXHBOE TOBOPHT CO
CBOMMH HeTbMH OAHUM H TeM e KopoMm! C OmZHOH CTOPOHBI,
TaKasi YHHUBEPCAJbHOCTb AJS MHJJIHOHOB BHJOB MOTpsCaer.
C nzpyroit — OGuectsillle MoATBepPXKAAeT UL 3BOJIOLHOH-
HOTO MPOHCXOXKAEHHS BCEro XXHBOTO OT OJHOro Mpocrefllero
BHIA.

Jna ycmemHo#t »Bosouyu Jwo6oro BHAA Heo6XxoaHMa
npucrnoco6asieMoCTb, WJIH ajanTalHs, ero K MeHSIUMCs
ycnoBusM oKpyxaioweit cpeasl. bes storo Bum noruGaer.

IMpupoma Halwia mpocToH, HO JOBOJbHO MKECTOKMHA CIO-
co6 ocyulecTBieHusi 3Tofl anamrauu. Hekue cayuaiHbie
UMNyJbChbl, MPUPOAA KOTOPHIX ellle He pAacKpbiTa, BO3HH-
Kaloluipe B HapoXJaiolleMcss OpraHuaMe, HCKaXaloT Ha-
CleflcTBEHHYI0 HH(DOPMALHIO.

Ecan nacaeicTBeHHYI0 MHGOPMAaUUIO NMpeACTaBUTh B BH-
e npouyHbix uucena 1001110100011001.., xkaK MBI 3TO Aes1ajH
Bbillle, TO HCKa)XeHHS NPQSIBJASAIOTCA B TOM, UYTO HEKOTOpble
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eIMHHUL NpeBpallaioTCs B HYJAH, H Haobopor. Takoit mpo-
llecc, MPUBOIASIIMA K HapyILIEHHIO TOYHOrO CXOACTBa DOMH-
Tesieft H AeTeil, Ha3BaJH MyrauHeidl. STH NOMeXH B CHCTeMe
HacJeICTBEHHOH CBA3H MOTYT C PaBHOH BepOATHOCTBIO YJIyy~
watb BUX H yXyAwartb. OcraidbHoe fgenaeT 3aKOH eCTeCTBEH-
ioro ot6opa, oTKphiThii Y. JlapBHHBIM: B AJHTENbHOM
Gopbbe 3a CyllleCTBOBaHHe BbIXKHBAIOT CH/bHbIE, O0jee MpH-
cnocobsenHble, a ciabeie noru6aior,



& EH NOJIBACTHO
NPOCTPAHCTBO
H BPEMA




HHorga aymaiot, 4To BCSiKas HHpOpPMaUHs, CKaxeM, pa3Hbie CAYXH
HAH Gaeck AanekHux 3Be3l, caMa no cebe o6aajgaer CBOWCTBOM mnpeo-
J0JeBaTh NMPOCTPAHCTBO 06e3 MOMOIM KaKoro-anGo ABHIKYLierocss B Mpo-
cTpancTBe HocHTeas. Kak e pacnpoctpansercs uupopmauus B npo-
CTPaHCTBe HA CaMOM jejie H 00s3aTesleH JIH ITOT TAHHCTBEHHBbIH HOCH-
TeNb, HIH «0eryH», KOTopHif, CXBaTHB HHPOPMAUHIO B OZHOH TouKe
NPOCTPAHCTBA, MYHT ee B APYryio? .

IlepBass BO3MOXHOCTb mNepefaTb HHQOpPMAUHIO MO~
SIBISieTCS Y YeJIOBeKa BMeCTe C NepBbIM KPHKOM INPH POX-
oeHun. lanee Mbl mnoAe3yeMcsi 3THM cnoco60M  BCIO
JKH3Hb.

KakuMm e 06pa3om 3BYK NmyTelllecTBYeT B IPOCTPAHCTBE?
[Tpoucxonut 3to 6aarofapst KojJe6GaHHAM BO3AYLIHOMH Cpellbl,
I'oBopsiliuit CBOMMH TOJIOCOBBIMH CBSiI3KaMH KoJsiebJieT BO3-
IyX, KOTOpbIA mepefaeT 3TO KoJeGaHHe COCEAHHM CJ0AM
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BO3JlyXa, OT HHX K nocJefyromuM 4 T. 0. Cosgaiite Bokpyr
CKyYHOrO 0paTopa, YMTAlOLlero CBOI pedb M0 OyMaxke,
BaKyyM, H 3ByKH He OyAyT MeluaTh ayAHTOPHH JpPEMaTh,
YHTaTh, PelIaTb KPOCCBOPIHL...

ITpu6H3HTENbHO TO }Ke MPOHCXORUT NPH PacnpocTpaHe-
HHH mo60# nHpopMauuu B npoctpaHcTBe. [Ipocaenosasuuii
BllaJlM Napoxof HamnoMHHaeT o cebe npuweAleid K Gepery
BOJIHOH: ee JoHecaH KoseGaHus yacTHuek BOAbL. CBeT COJH-
1[a 4 3Be3J NPHXOAHUT K HAM TOJbKO 6/arofaps KojaebaHHAM
MeX3Be3[JHOH cpelbl, BO30yXAaeMOH 3THMH CBETH/AMH.
PannoBosnHa, Hecymas HaM MY3bIKy, pedb HJH TeJeBH3HU-
OHHOe H300paxeHHe, feJaeT TO Ke CaMoe.

Hrak, nepeHoc HHPOpMauHH H3 OJHOH TOYKH MPOCTPaH-
CTBa B JPYTyI0 MOXHO OCYILECTBHTbL C NOMOILbIO KaKoro-
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yuOyab Npolecca, pacnpoCTPaHSAIOErocs B MaTepHaNbHOM
cpefe. Kak nepesoska Jao6oro rpysa moxer GbiTb Ocylue-
CTBJIEHA TOJIBKO C IOMOIUBIO TPAHCHOPTHBIX CPEACTB, TaK U
yHQOPMAIHI0 MOXHO MNEepeMecTHTb B MNPOCTPAHCTBO JIHLIb
¢ NIOMOLIBIO PacnpoCTPaHAIOLErocs B MPOCTpaHCTBe Npoliec-
ca. DTOT ABUXKYWIMHCA B TNpPOCTPaHCTBe KoJsieGaTebHbIH
npoLecc Ha3blBalT BONHOBbIM. B 3aBucumocTn oT Kose6aio-
weicsa cpellbl BOJMHBI GbIBAlOT MOpCKME, 3BYKOBble, palHo-
BOJIHBL U T. A. DTH BOJIHbl U ABJAIOTCA TeMH GeryHaMH, KO-
TOpble Pa3HOCAT HH(POPMALHUIO B NPOCTPAHCTBE.

Cpenu HHUX ecTb pPeKOpPACMEHBI, MyaulHecs C NpejeJbHO
BO3MOXHOH B NMpHPOJe CKOPOCTbIO, KaK, Hanpumep, cBeT H
panuoBoaHbl. EcTe u «6eryHbi»-yepenaxu, Hecywue HHGOp-
MAalUuio OYeHb MeJNJIeHHO, HampuMmep, BOJHBI B KHAKOCTAX,
0cO6eHHO BSA3KHUX.

CeiicMuueckue BOJIHBl TaKXe He odyeHp crnewat. Ouu
npo6GeraloT HECKOJNbKO KHJIOMETPOB B CEKyHIY, B TO BpeMs
KaK cBeTOBble pasberalorcs co ckopocTtbio mourd 300 Thicsad
KHJIOMETPOB B CEKYHJY.

Hmeerca orpomHoe pa3nooGpasue BoJH, CMOCOGHHIX pacnpocTpa-
HATBCA B MPOCTPAHCTBe H mnepeHocHTb HHdopmaumio. Ho npupoaa ux
pa3nuyna. B camom pene, pasBe ecTb uTO-HHOYAbL o0uee Mexay ceii-
CMHYECKHMH BOJIHAMH, HIAYLUIHMH OT SNHUEHTPOB 3eMJETPSICEHHS, H pa-
JHOCHTHANMNAMH OT JAaJIeKOro KOCMHuYeckoro kopabas? OxasniBaercs,
ectb! OGuiee TO, YTO OHH MOTYT ObLITb 3aMHCAHB OJHHM H TeM Xe
O4eHb MPOCTHIM MATEMATHYECKHM BHIPAKEHHEM.

IBe 6aiifapku NJaBHO CKOJB3AT MO POBHOH BOJHOH rJa-.
oy. TuwmHa u nokoil. Ho BOT HeBHasneke NMpoHOCHTCA Obi-
cTpoxoaHblii Katep. Daiimapku HauuHaer 6pocaTh BBEpPX H
BHM3. DTO JeficTBHe BOJH NpoHecuierocss Kartepa. Kaxnas
TOYKa BOJHOH NOBEPXHOCTH HayMHaeT cOBepliaTb KoJeba-
TeJbHble JBHXXeHHUS BBepX-BHM3. Ecau BTopas Oail;mapka
HaxomguTCA PAJOM C BaMH, TO Bbl OyleTe OJHOBPEMEHHO
B3JleTaTh BBepX M omnyckaTbcs BHu3. Ho ecaum oHa craner
yAansiTbcsi OT Bac, ONHOBPEMEHHOCTb HayHeT HapyLIaThCH,
HJI, KaK rOBOPAT yueHble, (a3a koJsebanuil 6alifapok cra-
Her pasHo#. [Ipu kKakoM-TO yZRajeHuu Gaigapok ux ¢assl
OKa)KyTcfi MNPOTHUBONOJIOXKHBIMH: KOrja oOfHa O6aiizapka
B3jileTuT BBepX, APYyras ONYCTHTCS BHH3. DTO COOTBETCTBYyeT
caBury ¢a3 Ha @ = 180° Ilpu panbHeiiieM yBeJuyeHHH
Paccrosnusi cHoBa HailJeTcs TOYKa OJHOBPEMEHHOrO B3/eTa
H nagenus (¢assl coBnagyt, ¢ = 360°) u 1. 1.
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3akoH KosaebaHus HallHX 6a#aapok BO BpeMEHH MOXHO
3anMcaTh NPOCTHIM BbIPaXKEHHEM:
y = A-sin(2rFt + ¢).
3necb y — MmecTo KoJjebaioweiica Toukn (6aiinapku),
A — ammauryzna ee konebanuii, F — %acrora konebauui,
@ — (a3a konebanui, t — TeKkyuiee Bpems.

—— e ————— ————— — [T ——
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Mkl 6Bl He YTpYXKJaJu YuTaTe/sl 03HAKOMJEHHEM C MPH-
BeJeHHbIM YpaBHeHHeM, ec/1H Obl 3TOT MpHMep HOCHJ yacT-
Hblli xapakrep. [eno B TOM, yTo GOJBIIMHCTBO KoJeba-
TeJbHbIX MPOLECCOB, C KOTOPbHIMH MbI Ha KaXAOM luary
CTaJKHBaeMCi U B NpPHPOJe, U B TEeXHHKe, OMHCLIBAIOTCA
3THM CKPOMHBIM YpaBHEHHEM.

['1aBHBIM' CBOACTBOM 3TOH OueHbp MJABHOH, H3MeHAIO-
leficAs BO BpeMeHH 3aBHCHMOCTH, 32 4YTO €€ Ha3biBalOT rap-
MOHHYECKOH, $iBJISeTCs YHHUBepCaJbHOCTb. MeHsAA TOMbLKO
yacToTy KosiebGanuit (F), MOXHO nmepexOodHTb OT MelJIEHHBIX
Kosie6aHHH MOPCKHX BOJMH K OBICTpbIM KoJeGaHHAM KaMep-
TGHOB HJIH CTPYH, a OT HMX K YJbTPa3BYKOBHIM H paJHOKO-
AeGaHuAM. YBeNHuHBas YaCTOTy euie Oosblue, IPHAEM
K CBETOBbiM KOJeGaHUAM, DEHTreHOBCKMUM JyuyaM H T. X.
YeM O6oJblie yacToTa, TEM, €CTeCTBEHHO, MEHbile BpeMs
opHoro uMkaa konaeGaunit (T), HasbiBaeMero nepuomoM

1 "
Kosie6aHHii: (T=l_=)' Ecnu ommu umka konebaHuit cosep-

waertcst popHO 3a oaHy cekynay (T =1 cek.), To ero uacro-
Ta, oueBHAHO, Oyner paBHa egunune (F = I\ HacroTy ycno-
BUJMHCb H3MepsiTh repuamMu (rm). Ecaum mopckasi Boina co-
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pepluaeT OAHO MNoJiHoe KoneGanue 3a 10 cekywm, TO ee
1
yactora 6yner pasna 0,1 repua (F =5= 0,1 ru).

Yacrora kone6aHuil B aHTeHHe OcTaHKHHCKOH Tenebaul-
HH (@ ceoBaTeNbHO, H Ha BXOAE TeJEeBH3UOHHOrO NMPHEMHH-
Ka) cocTaBJ/isseT BeJHuMHy nopsaka 100 MuiauOHOB repi
(nan 100 merarepu). DTO 3HAUHT, YTO 3a OJHY CEKyHIY TOK
B aHTEHHEe MJIaBHO, N0 TOMY )K€ 3aKOHY CHHYCOHJbI, MEHSIET
cBO€ HampaBJeHHe cTo MHAAHOHOB pa3! M 310 oTHIOAb He
npeznen. Yacrora koneb6anuii pyGHHOBOrO 1a3epa COCTaBJsieT
HH MHOrO HM MaJso BeauuyuHy nopsizka 35000000 000000
repu. Ho u 3710 He mpegeu...

Y konebaTesbHOTO NMpolecca eCThb elle OJHO BaXKHoe Mo-
HATHE — IJMHA BOJHB A. PU3UKHU YCIOBHAHCH I'peyecKoit
oyksoit (nsM6aa) 0603HayaTb pacCTOsfiHMe, KOTODPOe Mpo-
feraeT B Cpele pacopocTpaHeHHs BoOJHa 3a BpeMf,
paBHOe ofHOMY mepHoly koseGanufi T, To ecTb 3a omuH
UHKJL.

A Tenepb, ecaH V ecTb CKOPOCTb pacnpoCTpaHeHHUs
BOJIHHI, TO, oyeBHAHO, A=VT,

DTo BbIpaXkeHHe CTOJb Ke YHHBEPCaJbHO, KaK H 3alHuch
rapMOHHYECKOr0 KoseGaHHs.

Byzem cuuTaTh, YTO OCHOBHBIE HHCTPYMEHTH AJISl O3HA-
KOMJIEHUSI C YAHUBHTEIbHbBIM MHPOM  Koje6GaHHil H BOJIH
y Hac ecTb. [Topa HayaTb paGory.

Ma ycTaHOBHAH, 4TO HHGOPMAUMIO B NPOCTPAHCTBE NEPEHOCAT
«OeryHbl» — BOJHOBHe NpoliecCHl B MaTepHANbHON cpefe, pasjensio-
fied NyHKTW nepefayn W npuema. Tenepr nocMoTPHM, KakHM o6pasom
B3BaJHBAOT HHGOPMAUMIO HA NJEYH ITHX HEYTOMHMBIX CNPHHTEPOB H
CTaifiepoB M YTO NPOHCXOAMT NMPH yBEJHYEHHH rpy3a,

Bbl cTonte nepen BXOAHOH ABEPbI0 KBAPTHPBI MpHUATE/S.
Ha pBepsax rtabauuka: 3Bonuts 3 pasa. Tpu pasa Bhl 3a-
CTaBJisieTe BOJHY 3JIeKTPOHOB GexaTb [0 NPOBOAY H MOPOXK-
hatb 38yK. OTnycKas KHONKY, Bbl npephiBaeTe Ger, H 3BOHOK
3amosikaeT. DTO U €CTb CaMbiii NPOCTO# cnocob Morpy3Ku
HHGbOpPMaUHH Ha BOJIHY: NpepbiBaTh BOJNHY. MeHAs HJUTe/b-
HOCTb 3BOHKOB, MOXKHO nepelaBaTb OYKBH M LHGPbI, HANPH-
mep, az6ykoil Mopase.

[Tpouecc norpyskH HHGOpPMAlUUH Ha BOJHY Ha3blBaIOT
Moayasiuueidl. B oTcyTcTBHE MOAYMAUMH KONeGaHHUS HMeiOT
BH] CHHYCOHAAJ/IbHOTO KOJIeGaHHUs.

3#*



I'py3utb uHdopManuo MOXHO Ha J1060ii U3 napaMeTpOB
CHHYcOMIbl: Ha aMINIHTYAY, Ha yacToTy u Ha ¢a3y. Haxu-
Masi KHONKY 3BOHKa, Mbl BO3JeHCTBOBAMH Ha aMILIMTYALY
KoseGaHHH, MeHss ee OT Hyas Jo MakcHMyMa. MoxHO ee

AMITAUTYAA

YACTOTA

niaBHO MEHATb, TOTAa NOJYYHM CHTHaJ, HCHOJb3yeMblH,
HanpHuMep, NpH Nepeflaye paiHOBellaHHs.

Ecau tenepb MeHATb yacTOTy KonebaHHil, Kak Gbl pacts-
rHBasi ee M CXHMas B HEKOTOPbIX NpelenaXx, TO NOJYYHM
yacTOTHYI0O Monyasuuio. Takodl BUI MOAYJNSUMH  HCIOMb-
3yeTcsl, B YaCTHOCTH, NpPH H3JYyYeHHH DaJAHOBOJIHBI CNIYTHH-
KoM «MousHuss.

HaxoHen, ecTb ellle oiMH NapaMeTp Yy CHHYCOHUAbI —
¢a3a @. DTOT TOHKMH mapaMeTp onpeneisieT NOJOMKeHHe
KoneGaHuss Bo BpeMeHH. MaMenutb a3y MoxHo, 3anep-
Xap KojeGaHHe BO BpeMeHH, HanpuMep, NPONYCTHB €ro
N0 LOMOJHHUTEJIbHOMY OTpe3Ky Kabess.

Kak ¥ amnaurtyly, ocrajbHble ABa napameTrpa TaKxe
MOXXHO MeHSITb H MJaBHO, H cKaukoM. [lis nepenauu mpo-
CThIX CHTHAJIOB THNA «1a» — «HET» HCNOJAb3YIOT MOAYJALHKIO
CKauKOM; AJIsl CHTHaJOB, HMEIOUIHX He NBa, a BEJHKOe MHO-
JKecTBO 3HauyeHHil (peyb, My3blka, u306paKeHHe) — mas-
HYIO.

UYeM GoJblie rpysa Hajo nepese3Td, TeM GoJblie Tpe-
6yeTcsi TPAHCIOPTHBLIX CPEACTB: BaroHOB, aBTOMAWIHH, ca-
moseToB. A Kak GbiThb ¢ HHQopManueHd? CKOMbKO ee MOXKHO
rpy3utb Ha ofHy BomHY? EcTb qm TyT anasorus ¢ rpysom?
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J171s1 OTBeTa Ha 3TH BOMPOCH! HaZl0 OCBOUTHCS C MOHATHEM
cneKTpa.

[Toka HeT MOAY/NALMH, BOJHA, N1aBHO MEHASCb MO 3aKO-
HY CHHYyCa, 3aHMMaeT Ha LIKaJe YacTOT TOJbKO ORHY TOUKY
(Fo), paBHYyI0 yHCay coBepliaeMbIX €l0 KoJeGaHHH B CEKYH-
ny. OHa He ToJKaeTCsi M He Hajle3aeT Ha COCellHHe ¢ Hel
BOJIHBI, KoJeOsolivecss ¢ 4yyTb MeHblleH H uyTh GoJbluei
4aCTOTOH.

Ho kaK TO/bKO Ha 3Ty BOJIHY BBl Harpy3ute HHdopma-
LHIO, TO KapTHHa MpHHIHNHAJAbHO M3MeHuTcs. BosnHa mo-
TepseT CTPOHHOCTb, OOGpacTeT MAPYTHMH MOPOXKAEHHBIMH
MOAyJIsiliHell M MpHJIeralolMMH K HeH yacToTaMH. DTO NpUBe-
HeT K BTOPXKEHHIO ee HA cOCeJHHE TEpPHTOPUH: BOJHA 3ali-
MeT y¥Xe He OAHY TOuky Fo, a menblii yuacrok, B meHTpe
KoTtoporo 6yleT HaXOAMTbC HCXOHHOe KoseGaHHe.

H yem Gosbliyio HHGOPMALHUIO Mbl MOTPY3UM Ha BOJIHY,
HanpuMep, yeM Oosbiie OyldeM mnepefaBaTb TeJerpaMm
3a OOMH yac, TeM OOJNBLIYIO YAacCTOTHYIO [AeJsHKY 3aliMer
Hecylas ee BoMHAa. B ueM cyThb Takoro «0)XXupeHHs» MCXOA-
HOH CTPOHHON BOJIHBI?

Monynupysa kone6anue n1060# HHbOpMauHeH, Mbl Ha-
pyllaeM ero CHHYCOMAa/JbHYIO (opMy, AenaeM ero Gosee
CJIOXKHBIM, MEeHSIIOIMMCA BO BpeMeHH 10 6oJjiee 3aMbIC/0Ba-
TOMY H He CTOJIb [IJ1aBHOMY 3aKOHY.

[Toyrn mBectH sneT Ha3aln (QpaHUY3CKHH MaTeMaTHK
III. dypse mokasan, yTo BCAKOe CJIOXKHOe KosJeGaHHe ecTb
CyMMa NpPOCTBIX H €ro MOXHO Pa3JIOXKHTb Ha 3TH MPOCTble
rapMonuyeckue KoseGanusi. o u ecTb pa3noxeHHe B 3Ha-
MeHUTHI pan Pypbe, KOTOPBIM A0 CHX MOp 3aHHMalOTCA
B NOTe JIMI[Aa BCe MaTeMaTHKH H (QU3UKH.

[Mpumenus pasnoxenue B pan Pypre k J060My MOAy-
JIMPOBAHHOMY KOJieGaHHIO, Mbl YBHUIHM, YTO Y Hero mosiBsiT-
ca o6s3aTe/bHble CNYTHHKM Ha CcOceJHHX uyacroTax. Bor
OHH-TO U €CTb apMHSl arpeccHH.

M3o6pakeHne Bcel 3TOH.apMHM Ha IUKaJe 4acTOT B BH-
Ae BepTHKaJbHbIX JHHHH, BeJHYHHA KOTOPBIX MPOMOPIHO-
HajlbHa MX aMmadTynaM, HasdbiBaeTcs crneKTpoM. OH oueHb
yaobeH TeM, uTO cpa3y MOKa3blBaeT, H3 KaKHX rapMOHHYe-
CKHX KoJieGaHHN COCTOMT BOJIHA M KaKOH YaCTOTHBIH Yyua-
CTOK, WM KOpUIOp, HYXHO, eH OTBeCTH MpH Mepefaue
Ha 3Toit BOJIHe HHGOpPMaLHMM, a TakXkKe KakKylo MmoJjocy
YaCTOT, WM KaKOe YaCTOTHOE «ropJo», AOJXKeH HMeTb MpH-
e€MHHUK A/ ee BOCIPHATHUSA.
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3HayuT, yeM Gosblue HHPOPMAUMH Mbl B3BaJHBaeM
Ha BOJIHY, TeM O6O/bLIYI0 MOJOCY YaCTOT OHa 3aHMMaeT
B Cpelle PacnpoCTpPaHeHHs.

YcraHOBJIEHO, YTO CKOPOCTb [BHXEHHS <«OeryHos» He
3aBUCHT OT Ipy3a (TYT aHasorus ¢ NepeBO3KaMH TsXKeCTeH
Hapywaerca). Ho 3To He 3HauyuT, uTo Ha GeryHa MOXHO
B3BaJIMBaTb HEOTPaHUYEHHBIH TPy3 (Ha)ke €CNH TUraHTCKoe
pacluupeHHe clleKTpa CHrHaJja Hac He nyraer). [le/io B ToM,
YTO MO Mepe pacCIUMpPeHHs CHeKTpa BHICOTA €ro 4acCTOKoJa
Ha likaJje yacroT OyleT majaath (MpU HeH3MEHHOi MOLIHO-
CTH NepellaTyMKa) U MOXKET CTaTb HHXKe 4YacToKosla MoMex
Ha BXOJe NpHeMHUKa. DTo BbI30BET HCKaXkeHHe HHGpopMa-
nuu, yeMy OyAyT paznbl 3Jble CHJBI NPHUPOABI — MOMeXH,
Ha 3HaMeHH KOTOpbIX HanucaHo «[losoii BcAKylo HHQopMa-
uuio, na 3npascTByeT xaoc!». O6 ux noBajakax Mbl paccka-
JKeM Mo3xKe.

[Tpu 3TOM OymeM NOMHHTb, YTO, B KaKOM Obl auanasone
yaCTOT WMJIH BOJIH HM MuaJics Haw «6eryH» ¢ rpysom HHdop-
Mauuu, HeoOXoanmasi emy JAsas Gera Ropoxka OyleT TeM
mupe, yeM GoJsblie OH HeceT Ha cebe uHdopmauuu. Bxongunoe
«TOpJIo» TMPHEMHHKA, WIH €ro [oJoca NMpoNyCKaHus, TakKxe
JNo/KHA GHITH He YKe, yeM JOpOXKa «OeryHa». B nporus-
HOM cJlyyae OH ymoJOOHUTCA NPecaOBYTOMY BepO/IOAY, Nbl-
TaloleMYyCsl NpoJe3Th B UTOJbHOE YLIKO.

Hanee, mo6oit [uana3oH 4aCTOT: 3BYKOBOH, YJbTpasBy-
KoBoii, YKB, onrtuueckuiét — uMeeT BIOJHe oNpejeleHHYIO
NpPOTSXEeHHOCTh No uacrore. [TosToMy B HeM MOXHO pa3Me-
CTHTL TOJIbKO OrpPaHHYeHHOe YACJ0 «OeryHoB», OJHOBPEMEH-
HO HeCylLUX ‘HH(poOpMaLHIO.

Ecau ato 6ynyT «xyable» «GeryHbl», TO €CTb HecCyliue
HebGosbllyl0 MH(pOpMaLHI0O — OAHH TeJedOHHBIH pa3roBop
WM TeJerpaMMy, CHTHaJbl BPeMeHH WJH Kypca caMoJera,
TO TaKHX «BEryHOB» MOXHO pa3MeCTUTb MHOro B HCHOJb-
ayeMoM auanasoHe. Kapruna Oylger HamomuHath 3aGer
Ha KOPQTKYIO JHCTaHIUIO, TAe KaxIbli OGeryH HMeeT CBOIO
LOPOXKKY.

Ecan 310 6yayr «xupHble» «GeryHbl», HecylllHe COTHIO
WM ThICAYY OJHOBpPEMEHHbIX Tesle(OHHLIX Pa3roBOpPOB, OAHY
MJIH HECKOJbKO TeJNeBH3HOHHBIX MpPOTPaMM, TO HX B 3TOM
Arana3oHe PasMeCTHTCA 3HAUMTEJNbHO MeHblIe.

Ecnu xe Mbl 3aCTaBUM 6eXXaTb CTOJNIBKO K€ «TOJCTAKOBY,
CKOJIbKO Ha NaHHOH MO0JIOCe yMellaloCbh «XyIblX», TO MOJy-
yuTea Kawa: «6GeryHol» OyAYT HanesaTb ApYyr Ha Apyra,
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c6uBaTh IAPYr Ipyra H, caMoe IJIaBHOE, B «TODJIO» MpHEM-
Hika OylLeT BJe3aTb Cpa3y HECKOJNbKO «6eryHoB». JTo Ccay-
yali, KOrZla Bbl Ha NpHeMHHK NpHHHMaeTe OJHOBpEMEHHO H
MY3bIKY, H peub, H BCIKHE LIYMBl.

OG61uee uyucsi0 JOPOHEK, KOTOPOE MOXHO BbLIEIUTb IJIS
«6eryHoB» paBHOH yNHTaHHOCTH, HallpuMep [Jsi «TOJCTHIX®,
HEU3MEHHO BO3pacTaeT ¢ MNOBBIIIEHHEM YacTOT JHala3oHa
HJIH, YTO TO XKe caMoe, C YKOpOYeHHeM [JIUH BOJH Auana-
soHa. Tak, BO BceM AHanasoHe JJIMHHBIX BOJIH HeJlb3sl pas-
MeCTHTb Ja)e OLHOro «GeryHa», HeCyluero CTaHJapTHbIH
tenedonubil curHaj. B YKB-muamasone Takux curHazos
MOXCHO Pa3MeCTHTb COTHHM M ThICAYH. A B ONTHYECKOM —
COTHH ThicAy. BoT mouemy Oynyliee npuHALJIEXKHT 3THM
AHana3oHaM.

A ceftyac nepeiiieM K 3HaKOMCTBY C Pa3JIHYHBIMH BHAaMU
«OeryHOB», TPaHCNOPTHPYIOIUHX HHPOpPMAUHIO Ha Halued
nJaHeTe Y 3a ee NMpejenaMH.

Hawa naavera He wHarumom nyrewieCTBYeT B XOJOAHOM KOCMO-
ce, a 3a60TAMBO yKyTaHa B Temlinle Mexa. ITH MeXa — OKpyXKaluwas
3emao armocdepa. Bes nee HeMbICAHMO NpPeACTaBHTL cefe 3apoxaeHwe
H pa3BuTHe XKH3HH., Toabko Gaarogaps HAJHYHIO 9TOH BO3AYIIHOW Cpe-
Abl XHBOTHBIE, 4 3aTe€M H JIOJAH HAYYHJIHCh 06MeHHBAaTbCH 3BYKAMH, H
B KOHIle KOHLUOB NMOABHAOCH MOry4ee cpeAcTBo o6MeHa nHpopmaumeshi —
pasroBopHas peub, PaccMOTPHM 8Ty JIHHHIO «BO3AYLIHOWH CBSA3H».

B komHate seraeT Myxa. Ee »XyXXKaHHe OTBJeKaeT H
pasgpaxkaer. KpbIBIUKY MyXH CO3HAIOT INepHOAHYECKHE
Kosie6aHHA B BO3JyXe, KOTOpbie, pacnpocTpaHssch BO Bce
CTOpOHBI, MOCTHralT HawMx yuweH. Yacrora XyxKaHuf,
paBHasi YHCJAY B3MaXxoB Kphlibiliek, okosao 300 repu.

Ynapsis no 6apabaHy, 6apabaHILHK JeJaeT MOYTH TO e
camoe. OH MTHOBEHHO BAABJIHBAaeT HaTAHYTYIO KOXY, 3a KO-
TOpPOH OKpYXKalollHil BO3AyX He YycleBaerT MNOCAENOBaThb, H
00pa3yeT 4YaCTHYHOe pPa3pexkeHHe y CaMOH ee NMOBEPXHOCTH.
910 paspexeHue nepefaercs GJuKaHWHM CI0SM BO3[yXa,
OT HHX K ciaelyluum H T. A. Bo3nukaer 3BykoBas BOJIHA,
pacnpocTpaHsilolasicss BO BCe CTOPOHb OoT Gapa6ana. Ecau
GapabaH HaXOJHTCS OT°BAC HA PACCTOSIHMH NMpPHOJH3HTE/IbHO
340 meTpoB, TO yAap Bbl YCHbIUINTE C ONO3JaHHEM Ha OJHY
cekyHmy. TakoBa: CKOPOCTb paclpOCTpaHEHHS 3BYKOBOM
BOJIHBI B BO3AYyXe.

YenoBeuecKuil roslocOBOM amnmapaTt mnpeiacTaBiseT co6oit
Ha6op 60JbIIOTO YHC/Ia 3BYKOBBIX FeHEepatTopoB, CO3Aa0LIHX
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YacTOThl OT HECKOJbKHX AecATKOB Ho 10—15 Thicau repu.
Jns nonyuyeHusi HYXKHOTO 3BYKa OXHOBPEMEHHO HCNOJIb-
3yercsi psAl 3THX reHepaTtopoB. Ho riae atu reHepatopbl
y Hac CpsiTaHbl U Kak Mbl HMU yNpaBJsieM?

Ipupona Hawia oueHb SKOHOMHOe H OCTPOYMHOE peuie-
HHe: reHepaTOp BCEro OJHH, HO OH CO3[aeT OJHOBPEMEHHO
BCe HeoOXOAHMMble 4aCTOThl M (OPMHPOBAHHA 3BYKOB.
A u3 Hux OTGHPAIOTCA TOJNBKO Te€, KOTOpPble HYXHbl IJisl
naHHOro 3Byka. OHH-TO H H3/yyaloTcs B NPOCTPAHCTBO.
Kak Bce xe 3T0 npoucxogur?

Bel 3axoTesn npousHecTH 3BYK. 15 3TOro Bb CMbIKaeTe
roJIOCOBble CBSI3KH (KOHEYHO, He aymast 06 3TOM) H TeM ca-
MBbIM TIOBLIIaeTe NaBJjeHHe B Jerkux. [Totrom Bo3myx Hauu-
HaeT TepHOLHYECKH TpPOPLIBATBCH Yepe3 TOJIOCOBYIO 1UeJb.
I1pu 3TOM CBAAI3KM PACXOAATCH M TOTYAC XK€ BHOBb CXOXATCH,
NpuxoAs B KoseGaTe/lbHOEe IBHXKEHHe.

M3 Bcero cnekrpa KoneGaHUH CBSI30K HallH €CTECTBEH-
Hble pe30HATOPbI: IJIOTKA, MONOCTb PTa, HOCQIVIOTKA — BHI-
JeJSI0T H YCHJIHBAIOT TOJbBKO T€ YaCTOThl, KOTOpble HYXHbI
IJISl LaHHOTO 3BYKa.

K cuyactbio, Bce 3TO NPOMCXOAHT MOMCO3HATENBHO, U
HaM He HYXHO JIOMaTb [OJIOBY Hal TeM, KaKoi o6beM
¢opMy HaIO NPHIATb HAUIUM pe30HAaTOpaM, BKJAIOYas Bbi-
XOIHOe u3Jyyaiolllee OTBepCTHe — ry6bl. BosHHuKlHe KO-
Je6aHHA BO3JyXa HAaYHHAIOT TlepelaBaTbCi OKPYXKaloLlei
cpele, ¥ BO3HHKaeT 3BYKOBAas BOJHA. A JaJjiblie BCe MPOMC-
XOAMT 1O MNOCJOBHLE «CJIOBO He BOpOGei, BBIIETHT — He
nofiMmaesb»,
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JlanpHOCTb NOJIETa TOJOCOBONO 3BYKa He OYeHb BeJIH-
Ka — OT MHJIJIMMETPOB JO HECKOJbKHX COT METPOB.

H3nydyennbll 3BYK JKHBET CBOelf COGCTBEHHOH >XH3HbBIO,
MOKa He 3aTyXHeT, TOYHEe, He YTOHET B OKpy:xKawlileM ¢one
Bcerja CyulecTBYIOIIHX WIYMOB, paccesB Ha Gopb6y ¢ 3TH-
MH IOMeXaMH CBOIO 3HepTHIO.

B Hayasle Haulero Beka NOSIBHJIAachb BO3MOXKHOCTb 3ano-
MUHATb 3BYKH, XpaHHTb H BOCNPOH3BOAHTb HX. ¥YHaloch
YCTAHOBUTb, YTO KaXKAbli uyeJOBeK HMeeT CBOH 3BYKOBOMH
nouepk, cBoH 3BYKoBOH noptper. IlosToMy mMarHuTodoHHBIE
3alUCH TOJIOCOB, HanpuMep no 3akoHozateabctBy CIIIA,
paccMaTpHBAIOTCH B Cyle B KayecTBe apryMeHTOB JOKa3a-
TeJbCTBA.

Ho mbl orBnekauce. Iloka cosgaHHas 3ByKoBas BOJHA
He 3aTyxJa, MOACTaBHM el yxo. DTOT TOHYalwWHH aHaJaH3a-
TOp 3BYKOB, CONepXKalllui TPH yXa: HapyXHOe, cpelHee H
BHyTpPeHHee, — sABJseT co0Oli coBeplleHHeiilllee Npou3Bee-
HHe 3BOJIIOLHOHHOrO pa3BuTuA. TyT M 3HaMeHHTble TPH KO-
CTOYKH — HAaKOBaJ/IbHf, MOJIOTOYEK H CTpPeMeuKO, KOTopble
6e3 BCAKHX pafiHoJaMNl H TOJYNPOBOJAHHKOB NPOHU3BOASAT
ycuJieHHe 3BYKa B HECKOJbKO JIecsiTKOB pa3. Tyt M peuen-
TOpHBI anmapaTt, npeo6Gpasyollnii MeXaHHyecKHe Koseba-
HHA MeMOpaHbl B HEPBHble MMINYJbCHl M COCTOSILUMH M3
OTPOMHOrO uMcJa Pa3jHYHbIX KJETOK.

Ha stom anmapate CTOHT OCTaHOBHTbCA AoJblue. Bax-
Hefilide M3 3THX KJIETOK HAa3blBAlOTCA BOJOCKOBhIMH. He-
CKOJIbKO [1eCITKOB ThICAAY HX COeJHHEHO TOHYaHLINMH BOJIOC-
KaMH C NOBEPXHOCTbIO MeMOpaHbl M HMMeEIOT KOHTaKT
C HepBHBIMH KJeTKamu. Kone6anus meMGpaHbl TakHM o6pa-
30M pas3fipa)kaloT HauyHHaWOIIHecs 3/leCb HepBHblE KJEeTKH
HelpOHOB, uMCJI0 KOTOPHIX AocTturaer 31 TeicAuM.

Bo36yxnenublii HeHPOH CTAHOBHTCA HCTOYHHKOM 3J1eK-
TPUYECKHX HMMNYJbCOB IAJNHTENbHOCTbIO NpHUMepHo 0,5 MHAMH-
CeKyHJbl. YBeJHUYEHHe CHJIbl 3ByKa NMPHBOJAHMT K YBeJHUEHHIO
YMcna uMnyJabcoB B cekyHay. IlpenenbHoe MX 4MCIO MOCTH-
raer  500—1000 B cekyHpy. Kierkd, HenocpeacTBeHHO
coenvHeHHble ¢  MeMOpaHOH, Ha3blBalOTCA OunoJsip-
HbiMu. C HHMH, B CBOIO ouepellb, COEIHMHEHBI JIOTHYECKHE
Heliponwl,

3ByKoBble BOJHBI, Oerylve BAOJb MeMOpaHbl, npeoGpa-
SYlOTC psizoM OMNOJSAPHBIX HeHPOHOB B 3JEKTPHUYeCKHe
HMNyJibcel, KOTOpble 3aTeM NOCTYNaloT AJA pacno3HaBa-
HHA 3ByKa B rycTOpasBeTBJAEHHYIO CeTb JOTHYECKHX Hef-
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POHOB, pacnoJioXXeHHbIX B Pe4eBOM ydacTKe KOpbl OJIOBHO-
ro Moara.

Onucannblii 10BeIMPHBIH MeXaHU3M 3aHMMaeT HHYTOXKHOE
Mecto, pabGoTaeT G€3 ycTa/ln BCIO »KH3HDb YesJloBeKa (y HeEro
HeT BBIK/IIOYaTe/d, KaK y IJ1a3) ¥ TBOPHT uyJeca, K KOTOpPbIM
Mbl NPHBBLIKIH H He 3ameuaeM. OH cnocoGeH BOCIpHHHUMATD
3BYKH, OTJIMYalolluecs N0 IPOMKOCTH B ThicAyH pa3. Moxer
BbIIABJMBATL CJOBa, MOYTH YTOHYBUIHe B IIyMax. Y3Haer
10 TONIOCY Yesl0BeKa, KOTOPOTO Mbl He BHJENH H He CJbIIaJH
HecsATkH JeT. Bce nonmbiTKM Mofefl co3faTh MOX0XKee TEXHH-
yecKoe YCTpOiicTBO MoKa GesycmewHel. Ho pasBuTHe Teopuu
ono3HaHus 06pas3oB H cO3laHUA cneuHanbHblx DBM Bcenser
HajJexJAy Ha pellleHHe 3TOH 3ajauyH.

CoBeplIeHCTBOBAHHIO T0JIOCA H CJYyXa CHJbHO CNOCOG-
CTBOBaJla MX B3aHMMOCBSi3b MJH leNb oOpaTHOH cBA3H, Cy-
IIeCTBYIOIAs MeXAY HAMH.

YenoBeK He MacCHBHO BOCIPHHHMAaeT 3BYKH, a Bce BpeMsl
BOCMPOH3BOAUT HX NMPO ce6si. Y MHOTHX 3TO 3aMeTHO IO lie-
Besiennio ry6 npu ureHuu. IToatomy rosoc cTaHOBHTCS Kak
6bl MepKOH Ans cayxa JIwoaH, ropopslllie Ha pasHbIX A3bl-
Kax, JOJIKHBI H cabliaTh No-pasHoMy. M ato pefictBuTesnbHO
TakK: y PyccKHX cofaka JlaeT «ras-raB», Y HeMIeB «Bay-
Bay», a Y KHTaHLleB «BAHT-BaHI»,

Fnasa — ocHoBHbe BOPOTA, uepe3 KOTOPHe camas pa3HooGpa3Has
nudopMALHA HeNPEPHIBHO NOCTYNaeT B MO3r YeJOBEKA: KAPTHHA OKPY-
xatomeli cpeanl (HacKOJbKO XBaTaeT rJa3); HenpepbiBHHN KOHTPOJD
3a CBOMMH neACTBHSMH; UTEHHe KHHMI; KHHO; TeaTp; TejeBHAeHHe. Bcio
9Ty 3pHTenbHyio HHpOPManHI0 NPRHOCHT Ham cBeToBoi Jays. Ilpmpona
cBeTa, HajJ KOTOPOii JOMAIOT rojoBy JY4liHe yyeHbie MHpa yxe GoJee
ABYX THICAY JeT, elle OKOHYATEJbHO He PaCKpHTA. BarasHem n Mol Ha
STOT AJHTENbHB NYyThb HCKAHWHA, HAaCHIIEHHBIA TeHHAJbHHIMH JAOraaKa-
MH, CMeJbIMH SKCNepHMeHTaMH, Ge3yMHBHIMH, Ha nepBblii B3rJfAjA, TeopH-
SN, CMEHABWHMHI OJHA APYIylO. * :

Camoii mepBoii «reopHeil» cBera Obl1a, KOHeyHO, Goxe-
crBeHHas. [ToutH Bce mepBOGLITHBIE JIIOAH CYHTANH COJHLE
IO6DBIM KHBBLIM CYLIECTBOM, KOTOpOE MOCBHIIAeT Ha 3eMJI0
CBOH 0J1arogaTHble JIy4H CBETa H Tellja.

Ho pasBuBaollHiCa yM yesioBeKa OTOPOCHN 3Ty KpacH-
BYIO CKa3Ky.

OnHa 43 mepBbIX MOMBLITOK CO3MaTh TEOPHIO CBeTa Obiaa
coenana B V Beke no H. 3. IIudaropom. Ou cuuran, uro
pce BHAMMBblE MPeAMeThl BHICTPENHBAIOT KPOXOTHbIE YaCTHL bl
[Tonanas B raas yejoBeKa, OHH M CO3JAalOT BUAUMBI 06pa
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npenmera. Ilotpscaer nposopauBoctb Ilugaropa: ero umes,
KaK Mbl YBHAMM JaJblue, 6bl1a BockpeweHa M. HeroTonoM
B XVII Beke u eme pasa — A. Diinwreiinom B XX Beke.

[IpsiMONHHEAHOCTb pacnpOCTpaHEHHs] CBeTa M 3JIeMEHTH

reoMeTpHuecKol onTHKH OblIM Takxke u3BecTHbl ITudaropy.
On1o M3 CBHIETeNbCTB — €Tro SN0BHTasl CTpeNla B MHUILUEHb
JIOACKOTO THIEeCNABHA: «He CyHTaH ce6si BeJIMKHM ueslOBe-
KOM N0 BeJIMUHHE TeHH MpPU 3aXOASLIEM COJHIED.

B 444 roay mo H. 3. rpeueckuii ¢unocod SDmnepokna
BBIABHHYJI HOBYIO TEOPHIO BHJIEHHS: OT rjasa NpOoCTHpaeTcs
HeKOoe HeyJIOBHMOe Illynajblie, 3aXBaThIBaloOllee NpeiMeT, U
No3ToMy Mbl ero BHAHM. HecMOoTps Ha BCIO KYpbe3HOCTb
HOBOH TeOpHH, NpelnoJjaraslieil Kakoe-TO «H3JyueHHe»
M3 rna3a CMOTpSILEro, oHa NONYyyHJaa LIHPOKOe NMpH3HaHHE
B JipeBHOCTH M GblAa M3BeCTHA NOJA HAa3BaHHEM OKYJSPHBIX
NyYyKOoB.

B 350 rony no H. 3. ApucToTesNb OTBEPr CTPAaHHYIO Teo-
PHIO OKYJISIDHBIX TYYKOB M BbIABHHYJ CBOI TeopHio. OH mo-
JlaraJ, yro BCe NPOCTPAHCTBO 3aNOJHEHO paspexeHHOH cpe-
RoH (mennyuuaoM) M yepe3 3Ty Cpelly Aepelaercs
M3Jlyyeue OT BHAHMOTO o6beXTa K riasy. I'mmoresa o nea-
Jdyuuge oueHb G/aM3Ka K Bbicka3anHoi B XIX Beke Hiee
PacnpoctpaHeHHs CBeTa yepe3 pa3peXXeHHYIO Cpely, Ha3BaH-
HY10 3¢pupom.

Hanee cnenyer psifi cTojeTHH NMO3HaHHA 3aKOHOMEpHO-
%Tex“a pacnpocTpaHeHHs cBeTa H CO3[aHHSl ONTHYECKHX MpH-

OpoB.
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Tak, B 130 roay H.>3.Benukuit Knasauii [Trosnemeit, aBrop
reOLeHTPUYECKOH CHCTEMbl MHpa, ONHcaJ CBOH 3KCMEepHMEH-
Tbl H HCCIEOBaHHA MO BJHSHHIO MPEJIOMJEHHS cBeTa B arT-
Mocepe Ha A4CTPOHOMHYECKHe HM3MepeHHs, AaJ TaGJHIbL
yIJI0OB NIPH Tepexoje CBETOBOrO Jyya M3 BO3AyXa B BOAY H
CTeKJIO.

OukH, 6e3 KOTOpBIX 3aMeTHAasi 4acTb YeJ0BeYyecTBa Cero-
AHS He MBICJIHT HOPMaJIbHOT'O CYLIeCTBOBaHHs, GbIIH H306pe-
TeHbl TOJNBKO B HayaJjle TeKyllero Teicsyenerus. 3a 3T0 K06-
poe Hesinne HX aBTop, Pomkep BakoH, Gbl1 3akiioueH Liep-
KOBHHKaMH B TiopbMy. (BoucTuHy, «HH o0aHo 1006-
poe nesHue He ocTaeTcsi Ge3HaKasaHHbIM».) Torma cuuTa-
JIM, YTO M OYKM M H300peTeHHBI UM e BoJMIeGHBIA ¢o-
Hapb (OJHO HAa3BaHHe Yero CTOHT!) ecTb TBOpEHHe CaMOro
IbsIBOJIA.

B 1609 rony T'anuneoI'anuneit HanpaBui B HeGO MepBblil
B HCTODHH 3eMJISIH TeJIeCKGI, H3TOTOBJIEHHbIH COGCTBEHHBIMH
pykaMu. DTo 6bl1a MOAJIMHHAA PEBOJIOLUS B aCTPOHOMHH.
'na3s yenosexa yBe/JHYHJ CBOIO CHJIY BO CTO Kpar.

[ Tanuaelt OTKpBIT MHOrO «uyyfiec»: 3Be3JHOe CTpPOeHHe
Muneuroro ITytH, natHa Ha CoaHue, yetblpe cnyTHuka IOnu-
Tepa u jaxe ropbl Ha JIyHe. OH OBl NepBLIM 3€MHBIM allb-
NMHHCTOM, COBEpIUHBIIHM BOCXOX/JEHHS Ha JYHHble NHKH
(Temepb 3TO Ha3BLIBAIOT «MBICJHEHHBIH 3KcnepumeHTt»). Ha-
BepHOe, eMy H B rOJIOBY He MNPHXOAMJO, YTO BCEro JHUb
yepe3 TPH C MOJIOBHHOH CTOJIETHSl 3eMJsHe HauHyT IITYPM
STHX BepIIHH KakK C MOMOIIbIO aBTOMAaTOB (COBETCKHe Jy-
HOXOAbl), TAK H HeNOCpeACTBeHHO (9KumaxH Kopalmei
«AnoJaJon»).

B 1669 rony B [lanuu npou3ouwno, Kasajnochb Gbl, He3Ha-
yuTeNbHOE coObiTHe. Dpasm bBapronnnyc cnyuaiino o6Hapy-
XKHJ, UTO ec/qH Ha NpeaMeT, CKaXkeM Ha uyesJOoBeKa, B3r/f-
HYTb Yepe3 KPHCTaJ/J HCIaHICKOro Wnarta, To H3o6paxeHue
¢ro Gyler BHAETbCS Pa3iBOeHHBIM. SIB/IeHHe paclueN/IeHHs
Jyya CcBeTa Ha [Ba, HJIU BJeHHe NBOMHHOrO JyyenpesomJe-
HHs1, GBLIO TLATENBHO HCCAEL0BAHO BbIAAIOLUIHMCS TOJIAHA-
ckuM yuenbiM Xpuctuanom Tiofirencom. OH Jan nepsoe
006bsiICHEHHEe ero C IOMOILbIO CO3JaHHOH HM BOJIHOBOI Teo-!
puH pacnpoctpaHeHHs cseta. JIyu csera no X. I'iofirency —
3TO MOC/JENOBaTeNbHOCTb HMIMYJbLCOB B Cpefle, COCTOsIIel
M3 KPOXOTHBIX YNPYrux cdep, HaXOAALIHXCH B CONPHUKOCHO=:
BeHHH oaHa ¢ Apyroil. M koneGanus kaxkmoit u3 atux coep:
ynpyro nepefpaiotcs ee Gamxaiimeit cocenke. Ilpu 3tom,
Kaxnas M3 KpPOXOTHbIX cep wucnyckaer cBOH LYr BOJIH!
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CaM 1npouecc pacnpocTpaHeHHs CBeTa MBLICJAHACA He Kak
HeNnpepBIBHLIA Npollecc, a cCKOpee KaK HempepblBHAs nocie-
10BATeNIbHOCTb HMNYJILCOB.

BmecTe ¢ TeM B cBOeM 3HaMeHHTOM «TpakraTte O cBeTe»
X. Tiofirenc mpusHaercsi, YTO CTOJNIKHYJCS C OJHHM YAHBH-
Te/IbHBIM SIBJIEeHHEM, 0ObSICHHTb KOTOPOE €ro TEOPHsS He B CO-
cTofiiud. Peub 1ia o ABJeHHH, Hab/110laeMOM NIPH MPOXOXK-
JEHHH Jlyya CBeTa MNOC/AeAOBATeJNbHO uepe3 JBa KPHCTal1a
wnata. Ecian o6a KpucTalna OpPHEHTHPOBaHb OAMHAKOBO,
TO PacCTOSHHe MeXAY JyyaMH YABaHBaJOChb MO CPaBHEHHIO
Cc 3THM paccTOSHHEM Ha BHIXOfe NePBOTO KpHCTaJa.
Ho uepToBHIMHA HauMHajach, €CJU BTOPOH KPHCTaJ MOBO-
pauHBaTb: NPH HEKOTOPOM YrJe NMOBOPOTa KaxJAbli H3 ABYX
Jyyedl BHOBb pacllenysijca Ha JABa, M NOJNY4YanoChb YeThipe
n3obpaxenuns. Ilpn panbHeliieM MOBOpOTe KpHCTadJa 3TH
yeTblpe H300pakeHHs MeHSJIH CBOIO SPKOCTb, IOCTENEHHO
nepexois B ABa H, HAKOHell, B OJHO H300paxeHue.

Tenepp, yBaXkaeMulli uHTaTeJb, AJf NOHHMaHHsi AajbHeAlIero Mbl
BLIHYXK/JEHbl HECKOJbKO ONepeAHTb MNOCAel0BaTeNbHOCTb HCTOPHYECKHX
OTKPHTHA H NOSICHATD OJAHO HCKJIOYHTEIbHO BaXXHoe W JloGonuTHOE
csoiictBo cBeta. OHo HMeHyeTcsa noaspusauuei. Toabko nocae ero
OTKPHITHAI yaJ10Cb MHOroe 00bACHHTD.

Hapgo uerko ycBouTb, uTO KOJeOGaHHs B CBETOBBIX BOJI-
Hax monepeyHble. DTO 3HAYHT, YTO OHH IPOHCXOAAT B IJIO-
CKOCTH, NMepNeHAHKYNSPHOH HanpaB/leHHI0 JBHXKEHHS CBe-
TOBOH BOJIHBI.

Tak, ecin no HaTAHYTOH BepeBKe NYCTHTb BOJIHY, TO
OHa 6yger GexXaTb BAOJb Hee, a KaXJblH YUaCTOK BepeB-
Ki Oymer KoseGaTbCs TOJNBKO B INJIOCKOCTH, €fi meplneHiaH-
KynsipHoii. DTO HarJsAHbi npuMep MONEpPEYHOro KoJge-
Gauus.

A BoT 3BYKOBblE BOJIHBl NpPHHUMIHAJILHO OTJIHYHBEI OT
CBETOBBIX; Y HHX KoseGaHHA (CryLleHHS H pa3psiiKeHHs
Cpenbl) mpoMCXOAAT He nonepek, a BAOJb BoaHb. HMx rtak
M HasbIBalOT — MpPOJOJbHBIE BOJIHBIL.

Bropas oco6ennocth cBera — mnonepeutsie KosneGaHHs
TponcxoaT B NEpNeHAMKYJSPHOM MJIOCKOCTH HE B OLHOM
KakoM-1H60 HanpaBieHHH, KakK Yy BOJIHbBI, Geryuieii 1o Be-
PeBke, a BO Bcex BO3MOXKHBIX HaNpaBJIeHUSX.

Pazo6papmmucy B 3TMX Bonpocax, yMTaTenb, MBI MOXeM
CUMTaTh, yTO 3HaeM O cBeTe Maxe Gosblle, YeM 3HaN Be-
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aukuit M. HbloToH, Korga TBOpHA CBOIO TeopHiO CBeTa, H
MOXeM OOBLSACHHTb «yIUBHTeNbHOe sBJeHHe» X. [oiiredca.
A o6bsicnenne 3T0 BecbMa mpocrtoe. Mckmwounrenabno mnpa-
BIlJIbHAsi pacCTaHOBKAa aTOMOB B HEKOTOPHIX KpHcTaJjax

NpensiTCTBYET BO3HMKHOBEHHIO B HHMX TIONMEPeYHbIX CBe-
TOBbIX KOsJe6aHHH BO BCceX BO3MOXKHbIX HamlpaBjieHHAX, a
KaK 6ol paspeliaer HX TOJbKO B HEKOTODHIX H36paHHBIX,
PaccTaHoBKy 3Ty rpy6o MOXKHO TPaKTOBaTb KaK HeNpOHH{
naeMHlii 115 cBeta 3a60p, B KOTOPOM HMEIOTCS ILeJH-1a
sefiku. Ec/H OHM BepTHKaJbHBH, TO 4epe3 HHX HpoHay
Kosie6aHus, MPOHCXOAfLIHe TOJAbKO B BePTHKAaJbHOH IJIO

kocTH. TaKofi  cBeToBOM Jyu4  CTaHOBHTCA IIOCK

nonsipH3oBaHHEIM. YesloBeuecKHH /123 He 3aMETHT 3TQ:
ro H3MeHEHHSi B XapakTepe KoJeOaHHR B CBETOBO

Jyye, HO HEKOTOpble JKHBbi€ CYIlecTBa, M[0-BHIHNMOM

y/laBAHBAIOT TaKHe H3MeHeHHs MOJAPH3aUHH, HanpHme
nyessl.

Eciv Ha OyTH nJIOCKOMONSIPH30BAHHOrO Jyya Mbl N
CTaBUM elle ONHH Takofl xe 3a60p (TO e€CTb KpHCTaJJ)
HO noBepHeM ero Ha 90 rpamycos, TO, OYEBHIHO, CBETOBO
Ny4oK yepe3 HEro BOBCe He MNpPOHAET, U H300paxkeHHe H
yesHeT.

Hanee, HekoTOphle KpHCTamiabl 006/1aga0T Crnoco6H
CTbIO K JBOHHOMY JyyenpesoMJIEHHIO: M3 ONHOr0 naja
Llero Ha HHX Jyda CO34al0T JBa MJIOCKOMOJSPH30BAHHMI
HO HampaBJieHHsi HX KOJeGaHHid B3aMMHO MNepleHAHKYJIs
Hbi. OHH MAYT pa3HBIMH NyTAMH B KPHCTa/Jle H CO3/1a
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3 PeKT pa3snBOeHHs H306paxkeHHsi, ¢ KOTOPOro Mbl Haua-
JM pacckas.

Tenepb BepHeMcsl Ha3al, BO BpeMeHa, Koraa O MoJsipH-
3allMH CBeTa HHUKTO MOHATHS He HMeJ.

B 1672 rony B pa6orte «HoBas Teopusi cBeTa u L|BeTOB»
M. HbloToH onucan CBOM TeHHAJbHO NPOCTbie OMBITHI MO
pa3NOXEHHIO CBeTa M MpeNJOXHa HOByl Teopuio. Okasa-
JIOCb, YTO IJI5l NMOJYYeHHs NPHBBIYHOrO HaM Oesoro ceera
NpHPOAA HIET OueHb CJOXKHBIM INyTeM: CMelHMBaeT Kpac-
HbIfl, OpaHXKeBBIH, XeJAThblf, 3eneHbldl, roay6ol, CHHHH H
¢uoneroBuiii nBera. (B ckoGKax 3aMeTHM, YTO HHKTO Ha
CcaMOM jeJie He BHIHT NIPH pasjOdKeHHUH GeNoro ceera CH-
HHil U opaHkeBblli nBera B uucrom BuHae. Ho UM. Hrioron
OueHb JMIOGHA YHCIO 7 H MOTOMY A06aBHJ MX, 4TOOBI MOJY-
YyuTh Maruyeckyrmo uuopy!)

Hosas teopus cBera, BoiaBunytas M. HuiotoHoM, mo-
Jy4YHsa Ha3BaHHe KopnyckyaspHoH. OH cuuTa’;, yTo CBeT
eCTb TOTOK TeJeCHBIX YacTHL[ — KOPMYCKYJ, H3Jay4yaeMblX
ucTouHHKoM cBeta. M. Hrloton orBepr, nmpaBpa nocje Timia-
TeIbHOTO aHaJHu3a, BO3MOXHOCTb BOJIHOBOTO pacnpocTpa-
HeHusl cseta. M 310 mpomu3owio H3-3a TOro, YTO OH Ipen-
nojaraj, YTo CBeT, KaK H 3BYK, COBepLIaeT MPOAOJbHbIE
KoneGaHusi. A mpH TakoH THIOTe3e €My He ynaBaJjoch
00BbACHUTbL fBJIeHHe pa3lBOeHHs H300paxeHHsl KpHCTaJ-
JOM C NOMOIIbIO BOMHOBOH TeopuH. M oH ee oTBepr.
IIpaBna, KOpmycKyabl, HeCOCOGHble K BOJHOBBLIM JBHXKE-
HUSIM, TaKXe He CMOIJH OGBACHHTb HEKOTOpble ONTHUYe-
ckue aBnenusa. Ho U. HeloTon Bce ke Hamen BeIXOH: OcTa-
BasCh NpHBEPIKEHLEM KOPMYCKYJ, OH «pa3pellHyi» CBOUM
TeNeCHbIM YacCTHLIaM NPHXOAHTh B KoJeGaTesNbHOe [BHXe-
HHe npH BCTpeye ¢ KaKo#-1MGO MOBEPXHOCTbIO, OT KOTO-
PoOit OHH OTpa)kaloTcsi MM NPOXOAAT CKBO3b Hee. oBops
caosamun M. HeloToHa, npH HOCTHXEHHH MOBEPXHOCTH
B3aUMOAEHCTBHS  KOPNYCKYJAbl HMCHBITBIBAIOT MONEpeMeH-
HO NpPHUCTYNBl JIETKOTO OTPaXXeHHss H JIerKOro MpOXOX-
LeHus,

Ananusnpysi uBeTHble KOJblla, BO3HHKAWOLlMe B CTeK-
JIIHHON MyIacTHHKe, Ha KOTOPYIO mosoxKeHa JHH3a, H. Hbelo-
TOH pna)ke cyMmesa ONpeNeNHTb PacCTOSIHHE MeXAy ABYMS
Takumu npucrynaMmu. OH NpHIIen Kak pa3 K MOHATHIO, KO-
TOpoe MbI Temepb Ha3biBaeM IJIHHOH BOJHBI CBeTa, M MO-
YTH TOYHO OMNpenesus ee BEJIHUHHY.

Ho o6mbacuuTh siBnenusi, cBsizaHHble C MNOAsipH3alHeit
CBeta, teopus M. HbloTOHa, ecTecTBEHHO, He MorJa.
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Bosee cra sner B 06JacTH ONTHKH TOCMOACTBOBAaJ BCe-
M npu3Hauublii aBroputer M. HbloTona u ero kopmycky-
JsipHas TeOpHs CBeTa.

Onnako M. JlomoHOCOB npuaepXKHUBaJCsT APYTroro B3ris-
na. Tak, B ero pabore «CJjioBO O NPOHUCXOXKIEHHH CBeTa,
HOBYIO T€OpHIO O LBeTax MpeicTrabjsiollee, B MyGJIHYHOM
co6pannn Akanemun Hayxk wuions 1 nus 1756 ropa roso-
peHo Muxaunom JIOMOHOCOBBHIM» BbiIBHTaeTcs NpPOCTOE H
HaIJISIIHOE J0Ka3aTeNbCTBO B TNOJb3y BOJIHOBOH TEODHH.
Benp cBer, mUWET OH, OT OJHOTO HMCTOYHHKa Gecrpensr-
CTBEHHO MPOXOAHUT uepe3 CBET OT APYroro HCTOYHHKA TakK
JKe, KaK 3BYK uepe3 3BYK, OJHH APYTOro He YHHYTOXKAasfi».
A 3T0 ecTb CBOHCTBO MMEHHO BOJIHOBBLIX SIBJIEHHH.

Tenepanbhoe cpaxkenne c teopueit csera M. Hblorona
nposen Tomac IOnr. OH HHcnpoBepr ¢ mbexecrana Kop-
MYCKYJSIPHYIO TEOPHIO H Ha ee MeCTO BOAPY3HJ BOJHOBYIO.
B ocuoBe nokasatenabctB T. IOHra jsexan mpocToli OmbiT.
Ou paccyxpnaj Tak: €cjqH CBeT — 3TO BOJIHBI, TO, OMNepH-
pys IBYMsSI CBETOBBIMH JiyuaMH, MOXHO TakK mopo6paTb HX
(a3bl, YTO NpPH CIOXKEHHH 3THX Jyued MOXHO MOJIy4yaTb He
TOJIbKO YCHJIEHHe CBeTa, HO H ero ocjalbJjieHHe, H naxe MoJ-
Hoe yHHuTOXKeHHe. CJiokeHHe OBYX Jjydeli naBajo uepe-
NOBaHHe TEeMHBbIX H CBeTJIbIX noJjoc. TeMHble moJockl OJe-
CTsllle AOKa3biBalH CHPaBelIMBOCTb BOJIHOBOH TEOPHH:
CBEeT + CBeT = TeMHOTa.

3acayra T. IOxura B ToM, 4YTO OH CYHTaJ CBETOBhIE KO-
JNeGaHUsi NoNepeyHbIMH, H 3TO MO3BOJIHJIO €My Jierko 00b-
SICHHTb «YIHBHTeJbHYI0 3arajaky [iofirencas ¢ nByms KpH-
crannamu. Bee ato mpousomso B camom Hauyase XIX Beka.

Ilanee nocnenoBas psii, OTKPLITHI B ONTHKE, H BCe OHH
XOpOILO COTJacoBbIBaJHCh C BOJHOBOH TeopHed. Ppaniys-
ckuM ¢u3ukom Pu3o ObIO mnpoBeneHO mepBoe JaGopa-
TOpHOe H3MepeHHe ckopoctd cBera. OueHb GosbllIasi CKO-
poCTb pacnpoCTpaHeHHsi CBeTa, MOJYyYyeHHAss UM H paBHas
nourh 300000 xuaomeTpoB B ceKyHay, OOBsICHA/NACh TeM,
YTO cpeja, yepe3 KOTOPYIO pacnpocCTpaHsiercsl CBeT, 06Ja-
laer oueHb GOJbLIOH YNPYrOCTbIO HJAH KpaiHe HH3KOH
mnoTHocThio. OTcioga M BO3HHKJAA TaK HasbiBaeMmas Teo-
pusi adupa. ITo Heli BHIXOAHMJIO, YTO BCe MPOCTPAHCTBO H
BCSi MaTepHsi 3aMOJHeHbl OYeHb pa3pexKeHHOH cpenoi, Ha-
3paHHOH 3¢upoM. CuHTasiH, 4YTO CBeTOBble BOJIHBl Mepe-
Nal0TCs HMEHHO 4Yepe3 3TOT TaMHCTBeHHbilh 3dHp. U o
HNEeHCTBHTEJbHO Obll TaWHCTBEH, TaK KaK CTpPOeHHe er
6blI0 OuYeHb TYMAaHHO.
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Caepyouuit KpPyTod nOBOPOT B NOHMUMAHHH TNPHPOAH CBeTa CBS-
3aH ¢ HMeHeM IWOTAAHACKOro yyenoro Jxemca Kaepka Maxcseasa. On
MPUHAN H3 BCei BOJHOBOH TEOPHH TONBKO MAEI0 O PACNPOCTPAHEHHH
cBeTa B BHAE MNONEPeYHHX BOJMH, NPHIAB MM COBEPILEHHO HOBYIO

npupoay.

P pB )11867 rony 1. MakcBenn 3aBepuus pas3paboOTKy CBO-
eit Teopun ceera. OH cuuraJs, 4yto Ji06oe CBeTOBOE MOJIfi-
pu3oBaHHOe KoneGaHue o6pasyercs NOA MAeHCTBHEM ABYX
cus1, JeACTBYIOLIHX B IJIOCKOCTAX, MNE€pPHNEeHAHKYNSPHbIX
apyr npyry. OmHa cuia Bbi3biBaeT KosneGaHHSI 3JeKTpHue-
cKkoro noJs, a japyras MarHutHoro. O6Ga KoneGaHua fB-
JSIOTCA TNomepeyHbIMH H He MOTYT CYILeCTBOBaThb ApYr

6e3 npyra. OTkphita Obl1a HepasJyuyHas napa, He MOABep-
XeHHasl HUKaKHM pa3jopaM H pa3BoiaM.

dra yAuBHTeNbHas TeOpHs, Ha3BaHHas 3JeKTpoMar-
HHTHOH, mpejcKa3ajia He TOJbKO HOBble ONTHYECKHE sIBJIE-
HUsl (MO3XKe NOATBEpXKIeHHbie OMNLBITaMH), HO TaKXke Cy-
llecTBOBaHWE H CBOMCTBa pafguoBONH! 3TO HCTHHHBIA NpH-
Mep MOryllecTBa TEOPHH.

HoBasi Teopus BCcKOpe MO3BOJIMJA YCTAaHOBHTb MOpa3u-
TeNbHYI0 OGHIHOCTb, Ka3ajocb Obl, HeCBAA3aHHBIX SIBJIEHHH.
YabrpaduoneroBbiii cBeT, BHAMMBIA CBeT, TelJOBQE H3MY-
YeHHe W paJUOBOJNIHBI OKa3ajHCb OJHHM H TeM Xe 3JIeKT-
POMarHUTHbIM H3JYyYeHHEM, OTJHYAIOIKMCS JHbL AJHHA-
MH CBOMX BOJIH.

Tenepb cTano sicHo, 4TO ceMb LBETOB cNekTpa Gesoro
LUBeTa ecTh CeMb CBETOBbIX KoseGaHH#A C Pas3JHYHON AJ/H-
Hoit Boaubl. (M crane scHO, 4TO yesjoBeK moytd cJen!
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M3 THrautckoro cnexkTpa 3/J€KTPOMAarHUTHBIX KoJjeOaHMH,
CYLIECTBYIOWIMX B INpHPOJe, TI/1a3 pearHpyer TOJbKO Ha
HHYTOXKHYIO MOJIOCKY BHAHMOTO CBeTa.)

BMecTe ¢ TeM 3/IeKTpOMAarHHTHasi TEOPHs BHIHYXXJeHA
Gbla HaleaHTb 3(GHp elle OJHHM CBOHCTBOM: CHocoG-
HOCTBIO K NOJIepXaHHIO ¥ PaCNpoCTPaHEHHIO 3JeKTpomar-
HUTHBIX KoJeGaHuii. Takass MHOrorpaHHOCTb Be3JeCyILEero
s¢pupa Tep3ana yueHblx. M onu Bce wamie cranu 3anaBath-
csl BONPOCOM: CYIIECTBYeT JIH OH Ha caMOM peJe?

OTBer Ha 3TOT BONpOC B3sjcs JaTh GaecTAwHi (HU3HK-
skcnepuMentatop A. Maiikenbcon. OH nonbiTasncs o6GHA-
PYXHTb TaK Ha3blBaeMbli 3(HpPHBI Berep OKomo 3eMJH,
BbISICHHB, BJIHAET JIH IBHXeHHe 3eMJH MO0 OKOJIOCOJHeYy-
HOli op6ute (ee ckopocTh cocraBiaser 30 KHJIOMETPOB B
CeKyH1y) Ha cKopoctb cBera (kotopas B 10000 pas
6oablie).

K cBoemy Bennuaiimemy yauBinenuio, A. Maiikenbcon
OoGHapyXHJ, UTO He ObIO HHKAKOH pasHHLULl B TOM, Ha-
npaBjeH JH JyY cBeTa MO JBH)XEHHI0 3eMJH HJIH Mpo-
tuB. CKOpocTh cBeTa B 000HMX cJydasiX OcTaBajach HeH3-
meHHo#. CunegoBatenbHo, Jau60 3dupa He CylecTByeT
Boo6iile, 1H6O ero HaJo CHOBa HaAeNAsITh, JONOJHHTE]Ib-
HbIMH CBOHCTBaMH, He NO3BOJASBWIHMH OGHapyXHTb ero B
ombiTe.

HesaBHCHMOCTb CKOPOCTH cBeTa OT CKOPOCTH HCTOYHH-
Ka WJIH NpHEeMHHKA CTajla MYyuYHTeJabHOH 3arankoi. Jloman
HaJ Hefl TOJIOBY M [ABafLATHNATHJAETHHH ¢u3uk A. Diin-
wTeH. B KOHIE KOHLOB OH pellHICcs Ha OUeHb CMeJblil
war. «OyeHb Xopouwo, — CcKa3aJ OH, — JaBalTe MOCTYNH-
pyeM, 4TO CKOpPOCTb CBeTa Bcerja [OCTOfHHA (MMEHHO
Bcerja — HaeM JH MBI PAJIOM C JIYYOM MEIIKOM HJH MUHM-
csl Ha cBepXObICTPOH paKeTe — CKOPOCTb Jiyya OTHOCH-
TeJbHO Hac BCerja ONHHAKOBAa), H NIOCMOTPHM, K ueMy BCe
3TO NpPHBENET?»

A npuBeso 3TO K rpaHAHO3HOH PeBOJIOUHH, K BbIsIBJIE-
HHIO HOBBIX HEOXXHAAHHBIX CBOHCTB MaTepuH. Hampumep,
JIOOM BCerja CyYuTa/lH, ONHpasich Ha CBOH eKelaHeBHb
OMNBIT, YTO Macca Tesa H ero pa3Mephl ecTb BeJHYHHA NO-
crosHHasa. Ho 3TO 0Kasanoch KecTOKHM 3aGJyKAeHHeM.
M3 crporux u BMeCTe C TeM NPOCTHIX pacueToB A. Diiu-
wTeiiHa cJaeqoBaJio, YTO C POCTOM CKOPOCTH Tejla ero Mac-
ca yBeJIMYHMBAETCH, a Pa3Mepnl BAOJb ABHXXEHHS YMeHbILA-
1orca. DBosiee TOro, mpum NpHOJMXKEHHHW CKOPOCTH TeJia K
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CKOPOCTH CBeTa Macca ero CTpeMHTCS CTaThb OECKOHEYHO
6oJIbILON, a AJIHHA — K HYJIeBOMY 3HayeHHI0. DTH pe3yJb-
TaThl CHayajJa BbiNsigead ¢aHtactuyeckuMu. Ho ckopo
GblIH TOATBEPXKIEHbl Pa3JHYHBIMH 3KCNepHMEHTaMH.

Hrak, B Havane XX Beka poausach M MOJAYYHJA TMPH-
3HaHue TeopHs OFHOCHTeAbHOCcTH A. DiiHwTefina, Koropas
He NpPOTHBOpPeyHJa BOJHOBOH TeopHH. Ilocmepnss ycner-
HO pa3BHBajach, NMPHHOCHJA BCe HOBble MJOAH H, Kasa-
JIOCh, HaBeKH 3aKpenujach B CejJe.

Ho nBa mpocThiX onbiTa YNOpHO He XOTEeJNH MOAYHHSTH-
cs 3Toii Moryueidt TeopuH. Tak, eciH HarpeTb Kycok Me-
TajaJa A0 KPacHOTO KaJleHHSl, TO OH JaeT IUHPOKHH CIEKTp
usnyuyenus. Teopus yTBepxkaanja, 4YTO C yMeHbLIEHHEM
I/MHBl BOJIHBI 3HEPTHsl B 3TOH YaCTH CMeKTpa JOJXKHa BO3-
pacraTth, H ONBIT AeHCTBHTEJbHO NaBaJj CHayajJa BO3pacTa-
HHe, HO NOTOM HEOXHAaHHO Hactynas peskuii cnaa. ITo-
ABJSICA HeOOBbACHHMBIN rop6 B KpHBOH u3aydenus, Bro-
pasl HeyBsi3Ka BBISIBUJIACh NMPH CHJIBHOM OXJaXKAEHHH: 4eM
6auxe Oblia TeMnepaTypa Teaa K abCOJIOTHOMY HY.JIIO,
TEM MeHbIlle CTAHOBHJIACh TEMJIOEMKOCTb, YTO TOXKE He CO-
rJ1acOBHIBAJNOCh C TeopHed.

BonHoBasi Teopus, a ¢ Hell Kiaccuueckas ¢H3HKa, 3a-
WJja B TYNHK: TEOPUS M OMNBIT SIBHO BpaxaAoBajJdH. Tyt
BCNIOMHHAIOTC cJa0oBa OfHoOro ¢usuka: «Teopus nomo6Ha
MBIIIM — OHA NpOJie3eT CKBO3b AEBATh ABIP, HO B Jecsi-
TOR 3acTpeBaeT».

ITorpe6GoBanocs «6eaymue» M. [laaHka, Bblgalouierocs
HeMeUKoro ¢H3HMKa-TeOpeTHKa, 4TOOH HaHTH BHIXOA H3
3TOro TYIHKa.

B 3/eKTpOMarHuTHOH TeOpPUH MOJIYAJHBO Mpeanosara-
JIOCh, YTO €CJIH TeJO H3JyYaeT CBET, TO TOJbKO HelpephiB-
HbIM 06pa3oM, U BO3MOXHBI fae OeCKOHEUHO MaJjible U3+
MeHeHHsi KosauuectBa H3ayyenus. M. Ilnank orBepr sty
HeMpepbIBHOCTb, CUMTAsl €e MPHHUHMHAJLHO OIIHOGOYHOH H
3aMaHuBIUeH (U3UKY B TyNHK.

Mbicab ero CBOAMJIACh K CJAEAYIOLIEMY: €CJIH TeJO H3-
Jyyaer Ha HEKOTOpOH ONpejesieHHOH 4aCTOTe, TO OHO H3+
Jyyaer JHLlb B KOJMYECTBAX, KOTOPhle MOTYT H3MEHSITb-
€S TONBKO cKaukooOGpas3Ho. TakuM o6pa3oM, BCs H3Jyuae-
Mas sHeprusi sBASIETCS CYMMOH BeJHYHH, KDPaTHBIX HEKO-
TODOMY MHHHMAJIbHOMY KOJIHYEeCTBY, KOTOPOE OH Ha3Basl
KBantoM. OKasasoch, YTO KBAHT JIeTKO BbIYHCIHUTb;, JJs
3TOr0 HaJ0 YacTOTy, Ha KOTOPOH MPOHCXOAHT H3/yueHHE,
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YMHOXHTb Ha HeKOe NOCTOSIHHOe IJIfi BCeX YacCTOT YHCIO,
BNOC/eNCTBUM HasBaHHOe nocrosiHHOH [lnanka. IToayu-
Jachb OyeHb MpOCTass M O4YeHb 3HAMeHHTas dopmyJa:
F=h.», To ecTb 3Heprus KBaHTa paBHAa MOCTOSIHHOMH
[Tnanka, yMHOXKEHHOH Ha YacTOTY H3JIyYEHHS.

Hrak, no HOBOHl Teopuum B aKTe H3JIyuyeHHs: TeNJIOBO-
ro, CBETOBOrO HJIH pDaAHOBOJH — 3HEPrHI0 Heab3fd pac-
CMaTpHBaThb KaK HeNpephIBHYIO BEJIMYHHY, a TOJNbKO Kak
cymMmy oraenbHbiX KBaHTOB. [Ipu sTom M. Ilnauk paccmar-
pHBaJN MOJIEKYJIbl H3/yyalollero BelleCTBa Kak 3JeMeH-
TapHble BUGpATOpHl, KoseGaHUsT KOTOPHIX M CO3JAIOT H3ny-
YeHHusl.

Ha ocnoBe 3tux aByx umedi M. IlnaHk BbIBen HOBYIO
tdopMyny ajisi M3JyyeHHsi, KOTopas ¢ 3aMeyaTeJLHOH TOY-
HOCTBIO COTVIaCOBLIBAJIaCh C OMNBITOM.

Bckope A. DiiHiuTeiiH, Bocnosb30BaBIIMCh Hpeell KBaH-
TOB, BbIBEJ HOBBI 3aKOH yaenbHOH TemnoemkocTd. OH
CYUTaJ NPH 3TOM, YTO €CJAH H3JyyeHHe NPOHCXONUT KBaH-
TaMH{, TO H TOIJIOUleHHe Temnsa 06s3aTeIbHO NOJIXKHO NpPO-
HCXOOUTh KBaHTaMH. B 3TOM 3akoHe Takxke ¢urypupoa-
Jaa nocrosiiHasi M. IlnaHka, 1 OH TaKKe XOpoOIIO NOATBep-
JKJAJCH OMNBLITOM.

Crenyomuit peBOMIOLMOHHBIA IIAr B TEOPHH CBeTa Obli
clenaH B CBfi3M ¢ HccaenoBaHueM (oroadderra. CyTb
3TOr0 SIBJIEHHS] CBOAMTCH K BBHIOMBAHHIO CBETOM 3JIEKTPO-
HOB U3 Merasja. Tak cBer, magawomuii Ha (OTO3KCHOHO=
MeTp, BbIGMBAeT 3JEKTPOHbI, KOTOpble CO3MaIOT TOK, INO-
BOpauuBawolH} cTpenky. A. DiHTeiH He TONBKO YycTas
HOBHJI KOJIMYECTBEHHYIO CBf3b MeXJAY SHepruedl caeTa,
najamlllefi Ha HEKOTOPYIO NMOBEPXHOCTb, U 3HEpruell BHIPHI-
BAaeMbIX M3 Hee 3JIeKTPOHOB, HO H MOKasaJ, YTO CBeT
ecTb rpal oOTHeldbHbIX KBaHToB. [lpu 3ToM KaXabii
KBaHT HeCeT MOJIHYIO TIOpPUHIO 3HepPrHH, ONpe/eseHHYI0
M. Ilnankowm.

Xota teopuss M. Ilnanka u mo asroro Tpebosana, 4rto-
6bl SHeprus H3jyvasnacb H TMOIJOIAJach ONpejeNeHHbIMU
NOpUMSMH, NPH 3TOM 6e30rOBOPOYHO NpEeANoJarajoch, 4Te
MOpPLUHH 3TH JABHXYTCS B NPOCTPAHCTBe KaK HelpephiBHasi
3JIeKTPOMAarHuTHas BonHa. A. DfiHITeiH CHOBa ciesian ru-
rauTckuil Iar BIepejl, OTKPhIB, YTO CBET HE TOJNLKO H3J]y-
yaeTcsa H MOrJiolllaeTcsi KBaHTaMH, HO M nepemellaeTcsl B
NpPOCTPAHCTBe B BHUAE OTAEJbHBIX NOPUHUH, NUCKPETHBIX Ia-
KeTOB.
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Ho Beab 3TO MOYTH BO3BpAT K HBIOTOHOBCKHM KOpMY-
ckynam! Ecan xorure, To pa! A. DiiHmTeAH NMpHNHCBIBaeT
5JIeKTPOMAarHHTHOMY H3JyYeHHIO cBoHcTBa yacTHL! JTH ya-
CTHIIbI MOJIYYHJIH Ha3BaHHe (DOTOHOB.

U dorosddekt, u pax ApYrux siBJIeHHH aOCOJIOTHO He-
BO3MOXHO OGBSCHHTb, He MNPHHAB HAel0 (OTOHOB — He-
KHX 4YacTHL, MepeMelaloUIHXCs CO CKOPOCTbIO CBeTa H He-
CYILHX ONpeJeseHHYIO NMOPLHIO 3HEPTHH.

Takum o6pa3oM, cBeT npuoOGpes cBOero poaa aTOMH-
CTHYHOCTb, YyragaHuylo emte reiueM M. Hbiorona. Tuno-
Te3a 3¢Hpa K 3TOMY BpeMeHH HACTOJbKO 3axHpesa, 4YTO
cTajla [JOCTOSIHHEM HCTOpPHH (B maMsATb O Hell ocTajHch
JHLIb CJOBEYKH B CJOBape paAHCTOB, BpOJEe <«BHIHTH R
3¢up» U TOMY noxo6Hoe).

Ecnu uurartenb, QouMTaB OO 3TOr0 MecCTa, PEIIHT, YTO
HAKOHEI-TO 3arajka cBeTa pellleHa OKOHYaTesJbHO, TO 60-
10Chb, YTO OH OyAeT CJHIIKOM onTHMHcTHYeH, HecMoTps Ha
reHHajibHble OTKpDLITHS, Mbl OMATb HaXOQHUMCSl B TYNHKe.
B camom pgene, aJss oODbSCHEHHS TaKHX SIBJEHHH, Kak
ouppakuus H HHTepdepeHLUHS CcBeTa, Mbl BbIHYXK/IEHB
NPHMEHSITb BOJIHOBYIO TEOpHIO CBeTa, a IJs 00bsACHEHHS
¢dorosaddeKkra Mbl He MoxeM oO6oOHTHCHL 6e3 (OTOHOB.
Yro ke cyluiecTByeT Ha caMoM Jesje — BOJHA HJH ¢o-
ToH? Kako# Jiuk y sToro §luyca Hacrosui?

Hapmo uvectHo npu3HaTbecs, YTO NOJNHOE OOChe HA 3TY
OBYJHKYI0 (GHTYpPY He COCTaBJieHO COBpeMeHHOH (H3HKOH.
WM 3ra guieMmMa — BOJIHBI MJIM YacTHIB — BBIXOAHMT JAa-
JIEKO 32 paMKH TeopuH cBera. OHa cyuiecTByeT M B ¢u-
3MKe 3JieMEHTapHbIX YacTHl, U B (H3HKe BOJHOBBIX $IB-
JIeHH.

JIto60nBITHO OTMETHTb, YTO B HEKOTOPHIX 3KCIEpHMEH-
Tax cBer BefeT ce0sl TOJbKO KaK BOJIHBI, B JPYTHX TOJBKO
KaK moTOK ()OTOHOB, HO HHKOTAa CBeT He BeJ cebs OLHO-
BpeMeHHO M KaK BOJIHBI H KaK uacTHUb. DBeuio caenano
HECKOJIbKO NMONBbITOK BBIATH H3 3TOr0 TYMHKA, KaK-TO 06b-
AAICHUTL MeXaHH3M, C NOMOlIbl0 KoToporo HHyc nmokasmiBaer
Ham TO oOJHO, TO ApYyroe JHIUO H HHKOrga oba cpasy.

O MoKa OHH JOBOJIbHO TyMaHHbl H HeyGenutesbHbl. Of-
HaKo 3To0 OTHIOAb He OCTaHaBJAHBaeT (PU3HKOB, OHH JIOB-
KO MaHeBpHpYIOT BoJHaMH H (OTOHaMH, 3abbiBas TO
06 OmHMX, TO O APYrHX B 3aBHCHMOCTH OT peluaeMoii
3ajays. KM 310 mpomo/nKaeT HpPHHOCHTb IpeKpacHbie
nronbl.

Yro xe cienyer u3.Hawero paccMOTPEHHS?
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Mpl yBHAenH, YTO TaKOH, Ka3anoch Obl, MPOCTOH HOCH-
esqb HHQOpMAalNH, KaK ceeuroaoﬁ Jy4, OKasajicd HeB0O0O-
a3HMO CJOXKHBIM IO CBOeH NpHPOAE H 10 CHX MOp €ero
aliHa MOJIHOCTbIO He pacKphita. Bmecte ¢ TeM H3yueHue
cBeTa NMPHBOJHJO K PSIAy BOHCTHHY PEBOJIIOLHOHHBIX HJei,
KOTOpble KODEHHbIM 06pa3oM H3MeHAJM INpeaCTaBJeHHs
aiofeil He TOMbLKO 06 3TOM fIBAEHHH, HO M O NpHpoOJe Ma-
TepHH BOOOGLIe.

B npouecce 3BosiOUHH GOJBLUIMHCTBO TNpeicTaBHTeeil
JKMBOTHOTO 11apCcTBa HaY4yWJOCh BOCHPHHUMATb HHpoOpMa-
[[H10, NPHHOCHMYIO CBETOBhIM JiyuoM. (3peHHe He obJner-
yiio Obl pacTeHHsIM, MPHKOBAHHBIM KOPHSIMH K OJIHOMY
mecty, 60pbby 3a cymwecrsoBaHue. [losToMy 3BoJoLHsT U
He Jana UM 3TOH U3YMHUTEJbHOH BO3MOXKHOCTH — BHJAETb
OKpYKAIOIIHi MHp.)

CHayana 310 GBLT COJIHEYHBIA CBeT, pelKHe BCHBILIKH
MOJHMH [1a JecCHble mnoxapbl. 3aTeM ueJlOBeK HayuyHJcs
caM 100biBaTb OrOHb, H Y Hero MOSIBUJICS CBOH HCTOYHMK
cBeta. OH yxe Mor cpaxartbcsi ¢ TbMo#H. Ceituac pas co-
3MaHHS CBeTa YesJOBEK LIHPOKO 3KCIJIyaTHPYeT 3JIEKTpPO-
HBl, KOTOpble 10 3TOr0 NpOCTO «6eclojJe3HO», XaoTHYeCKH
IBHrajauch B Metaanax. Ho u storo 6wuio eMy MaJjio, oH
NONHS1 PYKYy Ha caMo... COJIHLE, KOTODOMY He Tak yX
LaBHo MoJuacsi. OH co3jajn KETOYHHK cBeTa B ThiCAYY
COJIHLI: M3BECTHBbIH BceM Jiasep.

Mu paccmoTpean aBa nepeHocYHKa uHpOpMaUHM — 3BYK M CBer.
Ho xuaup TpeGoBana MIHOBEHHOro nepeHoca HHpOpPMauWu Ha Goablme
paccroguusa. Jlng storo TtpeGoBajicsi HOBb CTPEMHTENbHbifi Geryn —
mapadoren. Mepswm Takum Gerynom Ha GoJablrHe PAacCTOSHHA OKa3aj-
CAl... QNEKTPHYECKHH TOK. ITOT HOCHTENb TaKXe BCTPEYaeTCs B NPUPO-
ae. ONHAKO OH HACTOABKO TAYO60KO Gbin CRPATAH, YTO TOJBKG YCHJHS
BhildLWKXCA YMOB yenoBeyecTBa CymMead pa3raparb €ro Taﬁuy H HC-
NoJb30BaTh.

[MepBble Mo3HaHHS 06 3JeKTpHyecTBe ObLIM MOYEPIHY-
Thl JaJleKMMH NpelKaMH, KOHEYHO, Y NPHPOAb. 3aHATHSA
Npoxoauan Ge3 JEKTOPOB H JeKunH. TOsbKO OMbITH, TOJB-
KO JEeMOHCTpAlHMH: CTpeJbl THFaHTCKMX MOJHHA H comyT-
CTBYIOWIMAI UM OTVIYLIHTEJbHBIH TFpPOM, MOXKaphl M paspyuie-
Hus. KoHeuHO, BCe 3TH ONBITHl NPHMNHCHIBAJHCh JIHYHO 60-
ram. Y rpekos 310 Gbln 3esc-rpomoBepxen, ¢ Onumna
NpaBHBUIMI 3THMH FPO3HBIMH CHJAMHU.

Chnenylomue «npemnojaBaTesiH» OblIH  3JieKTpHUECKHe

54



pblObl. OHH TOXKE He TPATHJM CJOB, a TOJNbKO NEMOHCTPH-
pOBaJIi CBOK CNOCOGHOCTb Mopax<aTh Ha paccTossHud. Ecnu
LBYXMETDOBbIH 3JIEKTpUUYECKUI CKaT crnocoOeH CO3aTh HM-
nyJbC HampsikenHeM B 50 BOJIBT, KOTOpbI mapanusyer

pbiOy 4yTb NMOMeHbIUEe ero CaMOro, TO 3JeKTPUUYeCKHil yropb
¢ AMa30HKH cnoco6eH cO3faTh Pa3HOCTb NOTEHIHANOB 10
500 BoJIbT, YTO MOXET CPa3HThb Aa)Ke yesoBeKa.

Cnenyloliiie ONbITH, CTaBUBIIYE B TYNHK uYesoBeKa (HO
He MelLIaBUIME eMY HCNOJb30BaTh 3TH SIBJEHUS), — IIpH-
TSDKEHHE MeJIKHX NPeIMeTOB KYCKOM sIHTapsi, eCJ4 ero Io-
TepeTh O IIEPCTb, @ TAKKEe NPHTSKEHHe NMPUPOJHBIMH Mar-
HHTaMH KeJle3HbIX NpeaMeTOB. Bce 3TH siBleHHS H0JTO
KasaJucb abCOJIIOTHO He CBSI3aHHBIMH.

Hpen o6 ucfnionb3oBaHUM 3THX SIBJEHHH [Js Nepefayu
CHrHaJIOB BO3HHKaau paBHO. IlepBas nyGaukauusi Ha 3Ty
TeMy otHocurcsi K 1753 roay. B Heii roBopusocsk, uto aas
nepenayu coo6ILeHHs] HaAO CO3JATh CTAaTHUECKHIl 3JIeKTpH-
YeCcKMi 3apsifi, HanmpuMep, TPeHHeM AM3JIEKTPUKA O LIEpPCTh,
KOTOpBIl ¥ NOCHIJIAIOT MO XOpOWIO H30JHPOBAHHOMY TNpO-
BONy Ha TNpHeMHBbIl NYHKT. TaM 3TOT 3apsii BOCHpPHHHU-
Maer mlapuk M NpHTATHBaeT K cebe Jerkyio OyMaxKky
H300paxkenneM GykBel. Ecan uucio npoBOomoB, 3apsixkae-
MBIX LIapHUKOB M NPUTATHBaeMblXx OyMaKeK B3ATb DaBHBIM
Hucay O6ykB B ajdaBuTe, TO MOXHO TaKHM CIOCOOOM Ie-
PenaBaTh GyKBeHHbIH TEKCT. ABTOP 3TOr0 NepBOTO 3JEKTPH-
Yeckoro Tesmerpada OblJ, K COXKaJeHHIO, HAaCTOJbKO CKpoO-

MEH, yTo He Ha3Baa cebGs, U Mbl He MOXeM BO3[aTbhb eMy
nosxkHoe.
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B 1795 ropy ucnaHckuii nHxeHep ®. CunbBa nocrpo-
M TaKoil 3JeKTPOCTaTHYeCKHi Tejerpad, CBs3bIBaBLIHM
Magpun u ApaHxysc, yAaleHHbe Jpyr OT Apyra Ha
50 kuiaomerpoB. OH nuoxo pa6oTan: 3apsabl mo JAopore
Xupead, TaK KaK M30Mfillusi NMPOBOAOB Oblla BecbMa HeBHI-
COKOH.

B 3TOM MecTe Halllero NOBecTBOBaHHS, yBaXKaeMblH YH-
taresb, HaM CjelyeT NpepBaTbcsi H BMecTe OTIPaBHThCSA
Ha OauXKalluMi 0Py, B KOTOPOM KBaKalT OOBIKHO-
BeHHble JATrywKH. Beab 3To oHM, 6ecXBocTble 3eMHO-
BOAHble, OGpaTHJN BHHMaHHe J/OJell Ha TpH Ba’KHeHIIHX
(dakra.

IlepBhiii: conpuKacas ABa pa3HbIX MeTaJllla, MOXHO IO-
JYYUTb HENpPepbhiBHO TEKYLIMH 3JIEKTPHYECKHH TOK.

Bropoii: nox pefictBHeM 3JEKTPHYECKOrO TOKa MOXKeT
MPOUCXOANTh COKpallleHHe MbILIL KHBOTO OpraHH3Ma.

Tpernii: nnsi ynpaBJjieHHsI MBILILAMH XKHBOH OpPraHH3M
caM BbipabaTblBaeT 3JeKTPHUYECKHE UMIYJIbCHI.

Bce 370 npousowsno B HMranuu, B ropone Bosouse, rae
BNOCJENCTBHM Oblia pa3paboTaHa BCEMHDPHO H3BeCcTHasi
KOHCTPYKUHMs NopTaTuBHOro nuawa. Tam B 1780 roay Jly-
uakd [anbBaHu NpoBOAAN CBOH ONBITH € NpenapHpoBaH-
HbBIMH JsarywkaMd. OH 3aMeTHJI, YTO NpPH HCKpax B 3JeK-
TPUYECKOH MallHHe JAaNKd MpenapHpoBaHHOH JIAATYLIKH,
NpHKacaBIINeCs K JKeJe3HOMY CKaJiblesio, AepraliHch.
C 3TOro Bce M HayaJaoCh.

JI. TanbBaHu NpoBes COTHH ONBITOB C JSTYHIKAMH H,
N0 CyUlecTBY, JMOKasaJ TpPH INpHBEJEHHBIX IOJOMXKEHHS.
IlpaBpa, on He cMor npaBUJbHO HX OODBSCHUTL H MOCYH-
Taj, YTO «3JEKTPHYECTBO HAXOXHUTCS BHYTPH JKUBOTHOIO».
O6 sTOM roBOpUT WM HasBaHHe ero Tpakrata «O6 3jeKTpu-
YECKHX CHJIaX B MYCKYJie» C ONHCAHHEM OIBbITOB, Bbille[-
wero B 1791 rony.

Tpakrar JI. TanpbBaHM nonagaer B pyKH HTaJbSAHCKO-
ro npoteccopa Anekcanzpa Bosbtel. Ero nopaxawr u
YBJIEKAIOT OMHCaHHble ONBITHl Haa JArywkaMu. IlepeuuTsl-
Bas TpakTaT eue H elle pa3, A. Bosbra ynaBiuBaer o,
Ha YTO CaM aBTOp He OGpaTW/ BHAMAaHHA: JIANKH JIATYIIEK
feprajuch JMWb TOr4a, KOTAa MX Kacaluch ABYMsl pas-
JHYHBIMH MeTassaMH. A. BoJbTa CTaBHUT 3KcnepHMeHT,
«3aMeHsisl» JIATYIIKY cBoel co6cTBeHHOH mepconoii. OH Ge-
peT 1Be MOHETHl H3 Pa3HOTO MeTaslja C NPHCOEAMHEHHHLIMH
K HUM npoBoJioykaMH. OaHy K/ajer nox si3blk, a ApYyryio
Ha a3bK. U — o uyynmo! — npH 3aMblkaHMH CBOGOLHBIX
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KOHIIOB TNPOBOJIOYEK 3KCIEPHMEHTAaTOpP OLLYTHJ COJIOHOBaA-
THIl XapaKTepHH BKyc. JTO GBI TOT cdMBIi BKyC, KOTO-
pHil M Mbl OLlyllaeM, NpoBepsis s3bikoM paboTOCNOCOG-
pHocTh GaTapeHKH OT KapmaHnHoro ¢oHapsi. M 3TOT BKYyC
omyllaeTcsi He TOJbKO B MOMEHT 3aMbIKaHHSl KOHTAKTa,
KaK NPH ONBITaX CO CTAaTHYECKHM 3JEKTPHUYECTBOM, HO Bce
ppeMs. A 3TO BO3MOXHO JHMIb NPH HaJHYHH 3JIEKTpHYe-
CKOro TOKa.

Kak yBeJHuUuTb CHJy 3TOr0 3arajo4yHOr0 HenpepbBHO
TeKYIero 3JeKTpHyecTBa?

A. Bonbra HaxomuT TakoM cmoco6: OH CTaBHUT APYT
Ha apyra 6Gosee CTa yepeaylolIMXCs LMHKOBHX U cepebps-
HbBIX KPYKOUKOB, pa3feljieHHbXx Oymarof, cMoyeHHOii coJe-
noit Bonoi. MoimHass GaTapesi, KOTOPYIO BNOCJENCTBHH Ha-
3BaJH BONBTOBBIM cTONGOM, rotoBa. OT 3toro «cronGa»
i TollIa cToN60Basi 1OpOra 3JeKTPOTEXHUKH, KOTOpasl yxKe
nepecekJia NOYTH [Ba CTOJIETHs, Bce BpeMsl paclIUpPSACSH,
M KOHLA KOTOPOH He BHIHO.

OduuunancHoi matoil «pOXKAEHHs» BOJILTOBA CcTOJ6a H
BCe[ 3a HHM 3JeKTpHuecKoM OaTaped H3 MeJHO-UHHKO-
BHIX NJACTHH, ONYyLIEHHHX B GaHKH ¢ KHCJIOTOH, CuHTaer-
cst 20 mapta 1800 roga. B ator genr A. BoabTa mosoxkua
G CBOMX OTKPHITHSIX H onbiTax JIOHZOHCKOMY KOpPOJeBCKO-
My oOuiecTBy.

OKa3anocb, YTO OTKPHITHE SJAEKTPHYECKOr0 TOKA M CnocoGos ero
NCJyyeHHs elle He pewano 3ajaiuu nepelays no nposoaaM uHdopma-
uun. TlorpeGoBasoch eule ABa AeCATHAETHA, YToGbi HalTH nepBoe pe-
wenne aTod 3amayn. Jlajsee nocaenoBana naBHHA YCOBepLIEHCTBOBaHH
¥ HOBLIX uaed. Bor kak Bce 9to Guiao.

HNarckuit ¢usuk anc dpcren uurtan B KoneHrareh-
CKOM YHHUBEDCHTETe JIeKUHI0O MO 3JIeKTPHYeCTBY M JIEeMOH-
CTpupoBaa npocTtoii onuiT. Ilo npoBo/ouke nponyckancs
TOK, U no Mepe ero yBeJHYEHHS NPOBOJNOYKA pacCKansaach
W naxe cropana. (OmeiTr ' dpcrena po cux mop nosTo-
PAeTcst MuNJMOHEL pas>, HO Ha3BIBAIOT €ro HHaye — «Cro-
Pena npo6ka».)

Cnyynnoch Tak, yTO PSIAOM C HarpeBaeMoi NpPOBOJIOY-
KOl maxoamscs Komnac, He MMEBLIHH OTHOLIEHHS K OMNbl-
TY. 3opkuit rmas ogHOrO M3 CTYIEHTOB 3aMeTHJ, YTO ec-
" No npososioyKe NPONYCKAKT TOK, TO CTPeJKa B3ipa-
THBaer u HemHoro nosopauuBaercs. OH nompocua npo-
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tdeccopa 0OBSICHHTL 3TO siBNeHHe. OTBeTa, KOHEYHO, OH He
noayuyun. BoT npH KakHX O0OCTOSITENbCTBAX YEJOBEKY
BrepBble B fIBHOM BHMe OTKPHIJIOCb AEHCTBHE 3JIEKTpHYe-
CKOro TOKa Ha MarHuT. MoxeT mokasaTbesi, YTO, He MPHAU

30pKHfi CTYN€HT B TOT XXe NeHb Ha JIeKUHIO HJIH He OXa-
KHCb PSIIOM KOMNaca, siBjeHHe He Obuio Obl OTKPHITO B
TOT feHb. OlHAKO OHO yXe «BHCeJO B BO3yXe» M Bce pas-
HO BCKOpe Obl10 Gbl OTKPHITO, HO MPH APYTHX 06CTOSITENb-
CTBax.

damuJHs CTyneHTa OCTajnach HeM3BeCTHOH, a fIBJIEHHE,
onucanHoe I'. DpCTeATOM M NMOKa3aHHOe BO MHOTHX ropo-
nax Esponsl, HocHT ero ums. 1

OTkJIOHEeHHe CTpeJIKM IoJ [eHCTBHEM TOKa Cpa3y Ha-:
BeJIO yueHHIX H u3o6peraTesefi Ha MbICAb 06 HCIOJb30Ba4
HHH 3TOr0 siBJeHHs JJis mNepeflauyd OYKBEHHOTrO TeKcTa,
Ecnn nporsanyts 32 mpoBofa M MO KaXXAOMy M3 HHX Ie4
penaBaTh cBol0 GyKBY, a Ha NpPHeMHOH CTOpPOHE Yy Kax-
JOr0 MpOBOAA NOMECTHTb MO KoMmmacy, TO, 3anHCbiBasy
OyKBbl y OTKJIOHSIOIIMXCS CTPEJOK, MOXXHO OCYLIeCTBHTH]
nepegauyy M npueMm cooblueHuit. KoHeuHo, npu yBennyeHH
CKOPOCTH MNepefayH HacTaHeT MOMEHT, KOTrJla 3amHCbIBaio
KA OGYKBbl OMepaTop YBHAMT OJHOBPEMEHHYIO MJSCKY;
BCeX 32 CTpeJOK M MOXEeT He CIPABHTbCH C 3aMHCHIO
Ho 310 yXe apyras npobaema.

[TpoknanbiBaTh A/ KaXA0H OyKBbl OTHAEJbHBI NMPOBO
0Ka3aloch BECbMa [OPOTHM M CJOXHBIM [eJOM. Bbixof
M3 3TOr0 NOJIOXKEHHUS HallleJ DYCCKHH yueHblif U M3o06pera:
teab I1. Iunnunr. B 1829 roay o cosman nepsbiil 3j1eKT+
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poMal‘HHTHblﬂ rejerpad, B KOTOpOM OYKBblI ONMpelesAIHCh
TaKXe TMOJIOXKeHHeM MAarHHTHBIX CTPeJIOK, HO YMCJIO MNpo-
BoJ0B ObIO coKpalleHo B naTh pa3. Kaxpas OGykBa Ha-
gupajach KOMGHMHalUWel TOKOB, MOCBHIIAaeMbIX MO HECKOMb-
KMM TpoBozaM. IJTo Obl NepBbii B MHPe 3JEKTPHYECKHH
KOJNOBBIH CHTHaJ.

Celtyac KomoBoe JpeBO oueHb NuimHoe. OHO HMeeT COT-
HH BETBEeH-KONOB, O KOTOPHIX MHI ellle 6yfeM TOBOPHTb, HO
ctBoa ero o6pasoBancs u3 koma Il. Iunawmura. Ilosxke
OH COKpPaTHJ YHMCJO NPOBOIOB 10 ABYX. B ero 3ammckax
Mbl uHTaeM: «Jl Hauien cpeacTBO IBYMS 3HaKaMH BhIpa-
3WTb BCe BO3MOXHLIE peyd W NMPHUMEHHTb K CHM JBYM 3Ha-
KaM BCAKHH TejerpadHBIi CJOBapb MJH CHTHAJbHYIO
KHHXKKY». To ecTb yxe Torza Obula NpejjioKeHa ABOMY-
nas as6yka (0 u 1 wam «+» H «—>»), Ha KOTOpoO# ceifyac
paboTatoT 1 cBsi3b # IBM.

Tenerpa¢ I1. IHunaunura no pacnopsixkennio Huko-
nasi 1 ucnonb3oBajics Ans cBA3W 3MMHero JgBoplla C Ka-
GuHeTaMu MHHHMCTPOB. Bbinn HauaTel paGoTHl MO yCTaHOB-
nenvio TeserpadHoit cBa3u Mexny Ilerepropom u Kpon-
IWTAATOM C TNpoKJaagkod Kabenss 1O MOPCKOMY JHY.
Ho cMeptb yuenoro B 1837 roay He mosBosusa ocylie-
CTBHTb 3TH MNJIAHHL

B 1835 rogy Poccuio mocetun amMepHKaHCKHH XYHOXK-
HUK H u3obperarenr C. Mop3se. YKe HeCKONBLKO JieT OH
Obln _yBneuyeH HAeed CO3JaHHA 3JEKTPHYECKOTO TeJserpa-
¢a. B pa6orax I1. unaunra C. Mop3se yBuzen Bomiolie-
HHe yacTH CBOMX ellle He OOPMHBIIMXCS HAeH, YeM CHJIb-
HO oropumJics, HO W BIOXHOBHJICS Ha HAaJjibHelilllee coBep-
wencrBoBaHue yxe pgocturayroro [1. Hunnuarom.

C. Mopse npuayMan cBowo TenerpadHyio asGyky, Ko-
TOpasi cocTosJla TakXKe JIMWb H3 JBYX <KHPIHYHKOBY.
OnmunM  sBAAACA KOPOTKMH CHMHaJl — TOuKa, BTOPHIM,
BTpoe GosnbmnM — tHpe. Kaxpmoii OykBe mnpHcBanBaer-
¢ onpepeneHHass KOMOGHHauUMs H3 3THX JABYX KHPIHYH-
KOB.

Kopx okaszancsi HacTONbKO yHauHbIM, 4TO ¢ HeGOJBUIH-
MU MopgubukauusMu npuMensiercs Ao cux nop. Han6oss-
Wee npyMeHeHHe OH HAXOAMT MPH NMpHeMe «Ha cayx». Pa-
AHCT-cyxay - cBEPXBHHMATE/NbHO BCJAYIIMBAeTcss B KOMGH-
Haunu u3 touek u THpe M, HeB3Wpas Ha cJAaGOCTb CHTHANa
M CpaBHMMBlIe ¢ HHM NOMEXH, MOYTH 6€3 OWHGOK 3aMHChi-
Baer nepenaBaembiil TeKCT.

Benomuualo, Kak MEl MO HaHBHOCTH PEUIMIM MpeB3Oi-
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TH pajucTa-cjayxauya, 3aMEHHB ero aBTOMAaTOM C 3JEKTPOH-
HO#l cxemoii. B aBTOMAT BJOXHIM BCe NOCTHIKEHHSI TeO-
pud TOTO BpPeMEHH H Becb CBOH 3HTy3Ha3M. M morepnen
noJsiHoe ¢uackol

[Toka curHajg ropao BO3BBbILIAJCA HajA MOMeXaMH, ue-
JIOBEK M aBTOMAT MOYTH He HesajH OWHOOK, H Mbl Hayaju
y»Xe ropauTbcsi cBOUM zerdlleM. Ho Bor nomexu cranu
HacTynaTb H CHTHaJ HayaJ TOHYTb B IIymax. ABromar
Bce yaule CcTan owuGatbes. A papuct, ysabi6asicb Ham,
n¥can H MNHCaJ TeKCT ¢ O4YeHb HeGOJIbLIMM YHCJIOM OLIH-
60k. HakoHel aBTOMar cTa/j mneyaraTh CIJIOLIHYl0 abpa-
Kaznabpy, a cjayxau BblAdBaJ OCMBLICJEHHBIH TEKCT, XOTA H
¢ omu6KaMmH,

W npaBna, pasBe Mor Haml NpPUMHTHUBHBIA (Mo cero-
JHALUIHUM OLleHKaM) aBTOMAaT COME€pHHYaThb C MO3rOM H
CIyXOM TpPeHHpOBaHHOro panucra. Beib Bce HakomjeHHOe
SBOJHOLlHeI';l yeJOBE€K4A Y4acCTBOBaJi0O B CeJI€KIHUH CHUTHAJIOB
u3 wymoB, Kpome toro, kox C. Mopse oriuuyHO coyeraer-
csl ¢ H3bHpaTe/ibHBIMU CHOCOOHOCTSIMH MO3ra H CJyXa ye-
JIOBEKa.

EcrecTBeHHO, UTO A/ mepefaud KOMOHHAUUH U3 TOUEK
M THpe IOCTAaTOYHO GbLIO TOJNBKO ABYX MPOBOXOB. A Ha
KOHLaX MOCTaBUTh CleLHaJbHble ycTpoiictBa. Ha mepena-
ye C. Mop3se npuMeHus TejerpadHblii K104, a Ha NpHeMe
3anuchbiBaolllee NMPUCNOCOOIeHHe — MHUIIYMIUH NMpHeM.

ITocbinasi TOK Mo mnpoBOgaM, MOMKHO 3aCTaBHThb MEpPO
MUWYLEro YCTPOHCTBa OMyCKaTbCsl HA JIEHTY MPH MOCTYI-
JIEHUH KaxJOTO CHTHaJjia, COOTBETCTBYIOIULEr0 TOYKE H TH-
pe. Kpome toro, C. Mopse npuMeHHsT HIEI0 peTPaHCHASLUH
teserpadHBIX CHrHasoOB, BhABUHYTYIO Jlko3edpom Tenpu
C HCMOJIb30BAaHHEM U3BECTHOrO KaxzaoMmy pese. OHO mo3Bo-
JIWJI0O HEeOrpaHHYeHHO YBEJHYUTh JaJbHOCTb NefCTBHA Te-
Jgerpada. B camom gnene, ecanm cHrhHan cmabes, BKJIOua-
JIOChb peJsie, KOTOpOe yNpaBjsijio ApYrod Oarapeeit H TeM
CaMbIM yCHJIHBaJO cnabeloliuii CHTHAJL.

B 1843 roxy C. Mop3e OcylleCTBUJ NEPBYIO AaJbHION
tenerpadHyio cB3b MexAy Bawmuurronom u Banrumopoit
(6onee 60 xumomerpoB). [IpoBoma ObiM moxBelleHH Ha
cron6ax H HepeBbfiX, a H3OJATOPAMH CJYXKHJIU FOPJbILKH
oT OYTBLIOK.

Tak 37eKTpHYECKHH TOK CTaj NepeHOCYHKOM HH(popMa-
nud, Tak nosiBujsicss HOBBIX O4yeHb ObICTPhIil GeryH mns ne-
peHoca HHdOpMaLMH.
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YTo Ke Takoe 3JIeKTPHUECKHH TOK?

J11060/1 POBOAHUK 3aNOJIHEH 3JIEKTPOHHLIM... Ta30M W3
XaOTHUYECKH JBHKYIIHXCSl 3JEKTPOHOB, KOTOPble B IPOBOA-
HHKaX JIeTKO NOKMAAT OpOHTH cBoMx aTtomoB. Iloj peii-
cTBHEM TIPHJIOXKEHHOTO HamnpsiKeHusi (pa3HOCTH MOTeHLHa-
JIOB) TOfIBJISIETCSI HEKOTOpOe YNOpsIAOYEeHHOe JBHXKEHHE
3THX 3JIEKTPOHOB: OT MHMHYyCa K IUIIOCY (@ TOK B LieNH CYH-
TaeTcsd TEKYLIMM OT IJII0Ca K MHHYCY). DTO JBHXKeHHe ne-
peflaeTcsi OT OJHHMX 3JIEKTPOHOB K ApyruM. Uem cuibHee
TOK, T€M 06O0Jibllle 3JIeKTPOHOB ABHXKETCS.

PaHbllle nymanH, 4TO Takoe YIOpsiJOYeHHOe JBHKeHHe
5JIEKTPOHOB MOXKET NepeHOCHTb ¥ 3Hepruio ¥ HHPOpMauHIo
TOJILKO B OfHY cTOopoHY. Ho 3T0 6bli10 uncTelimee 3a6,1yxK-
npenne! HanpaBneHne TOKa MOXHO MeEHSITb MHOrO pa3 B
CeKYHAY, U OH OYyJeT He XYXXe BBINOJIHATb CBOH (QYHKIHMH.
Tok ¢ mepHOAMYECKHM H3MEHeHWeM HampaBJIeHHsl NOJY4YHJ
Ha3BaHHe NePeMeHHOr0 M CTaJ CTPEMHTEJbHO TECHHTb INO-
crossHHBA. TlepeMeHHBIE TOK Jierko TpaHC(HOPMHPOBATH,
YCHJIMBAaTh, (UJIBTPOBATh, YTO H O6ecleynsio eMmy IOBCe-
MEeCTHO NpHMEHEeHHe.

Tak nosiBu/ICSi HOBBIH CTPEMHTENbHBIH HOCHTENb MHGOP-
Mauuu. A HaCKOJIbKO OH CTPEMHTEJIeH?

[lo cpaBHeHWIO ¢ MOCHLIIBHBIMH 3TO, KOHEYHO, yparas.
Ho ecny cpaBHHTb CO CKOPOCTHIO CBETa, TO 3JEKTPHUECKHI
TOK OKa)eTcsi B HEeCKOJbKO pa3 MeaneHHee. U Tem He me-
Hee 3TO TUraHTCKHE CKOPOCTH, M Mbl NPHUBBIKIH BCE CUH-
TaTb, YTO NPAKTHUECKH TOK MIHOBEHHO paclnpoCTpaHsieTcs
N0 npoBoAHHUKY. B camom pene, BH HaxuHMaere KHOIKY
3BOHKA Ha BXOJHOH JBEpH H TOTUAC CJHLIIIHTE ero 3BYK.
B Mockse npousnocute no TeledoHy ¢pasy, H Balll JeHHH-
rpaackuii cobGecefHHK TOT XKe 4Yac CJLIIIHT ee H OTBedaer
Ha Hee.

Bcem xopow 3TOT GBLICTPOHOrHil pasHOCUMK HHGOpMa-
LNy, B3STHIH UeJIOBEKOM B yCJyKeHHe. A 3BOJIIOIHMS B CBO-
€M cJlenoM IIOMCKe JaBHO €ro OTKpblia H HIHPOKO HCHOJIb-
3yer nasi mepemayd HH(popMaUMH B caMHX XKHBBEIX Opra-
Hu3max. Ho ectb y Hero nedektr — OH Moxer GexaTb
TONbKO no 3apaHee NPOJIOKEHHBIM peJbCAM: MO NMpPOBOLAM
Hiu ka6ensm. HeyroMOHHOMY e uenOBEKY HyxeH Gbul
bicTpoHoruii GeryH, ABHratwouiuiics B J10060M HamnpasJe-
HHY Ge3 BCSIKMX PesbCOB,

H rakoit Geryn 6bl1 Halimen!
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C paanoBoJHAMH, NPHHOCAWMHMH HaM B AOM PaAHONEPENaYH R Te-
JNeBHAEHHE, 3HAKOM Kaxami. Bcem wu3BecTHo, yto sror Mapadomen,
nocaanubiii ¢ 3eman, nerko moGeraer po Jlynn, Mapca, Benepn. Ho
He¢ BCe 3HAIOT, KaAKHe PA3HOBHAHOCTH 9THX 6eryuon CYWECTBYIOT H Ka-
WIIMH JOpOTaMM pa3pellaer MM NPHPOAA HECTH HHPOPMAUMOHHBIA rpy3
W3 OJHOIl TOYKH NPOCTPAHCTBA B APYryIO.

Ecnu 6b Hamia noaHera He O6blJla OKyTaHa aTmocde-
pOH, TO BCe PaJHOBOJIHBI, HE3aBHCHMO OT HX JJIMHB BOJ-
Hbl, pacnpocTpaHsiinch Ob INPHOJH3UTENBHO OJHHAKOBO.
C ¥X noMmoulbl0 yaaBajochb Okl YCTAHOBHTb CBSI3b TOJIbKO
B TOpejesnax OpsiMOH BHAMMOCTH. B 3TOM cMbicjie OHH He
oTJaHyasuch G OT cBeToBhiX Jsyueidl. Ho 3emuas ykyraHa
e OJIHOM, a TpeMsl BO3AYIUHHIMHU y6aMH.

CBEePXfiuHHbIE Y

0
fANUHHDBIE BOAKDI Kooaane

BOAHBY

[NepBasi .H3 HUX, NpHJerapollas K INOBEPXHOCTH MJaHed
Tol, UMeeT TOHIMHY 10—12 KHJIOMeTpOB W Ha3biBaercf
Tponocdepoii. 3a Heli cienyer Gosee ToJCTas — CTPaTd
cpepa, — mnpocrhpalomasics o 60 xuaomerpoB. M Hakd
Hell, camasi Toicras wy6a M camas BaxHasi aas papud
BonH — HoHochepa, OHa oT crpartoctepn npocrupaerc)
BBhicb Ha 1000 KujOoMeTpoB H BHILUE, ‘

Ecnin nepsule nBe myGbi 3JIeKPPHUECKH HEHTPasbHE
TO B TpeTbeH OymiyeT anekTpuueckuil okead. Ilox neficTsd
€M COJHEYHOro H3Jy4eHHS] H KOCMHUECKHX Jydell B HE
NPOHCXOJAHT HOHH3ALHS: OTPHIB 3JEKTPOHOB OT aTOMOB If
3a. Ilpn 3TOM aTOMH npeBpallalOTCs B NMOJIOXKHTENBHO 34
psXKeHHble HOHBI,

CreneHb HOHHM3allHH H3MEDSAIOT UYHCJAOM CcBO6OAHLEN
(OoTOpBaHHBIX OT aTOMOB) 3J€KTPoHOB. Mx uyHcJO B 0xnO
Ky6HueckoM CaHTHMETPe HOXOAHT [0 OJHOr0 MHJIJIHOHE
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[I 3Ta CTONb MHOTOYHCJIEHHAas BOMHCTBEHHas apMHs
XaOTHYeCKH  JBWXKYIIUXCSH cBOOOAHBIX 3JIEKTPOHOB
c03/1aeT HENpeoXONUMBbIl Gapbep IJs HEKOTOPHX palHo-
BOJIH.

CaMmble MelJjieHHbie Kose6aHMsl, HCIOJNb3yeMble IJIS1 pa-
AHOCBSI3H, JexaT B npexesax oT 3 Tehicay o 300 Tbicayv
repit (ot 3 mo 300 xunorepu). OHH nonyuynau Ha3BaHHE
CBePXIJIMHHBX H AAHHHBIX BoaH — (ot 100 mo 1 kuuo-
merpa). M 3ro Ha3BaHWe oTpaxkaeT MX NpHPOAY: BCEro
3a OOMH UMKJI KosneGaHHWil 3TH BOJHH Mpo6eralwT NyTb
or | no 100 kusomeTpos.

OueHb HHTEpeceH XapakTep HX pacnpoCTpaHEeHHsl,
BCKPBITH B mnocienHue pnecsaTuietus. [lonynmpoBomsimas
NOBEPXHOCTb 3eMJIM W HHXKHsi TpaHHLa HoHOcdeprl coO-
30a10T IJI1 3THX BOJH Kak Obl cepHYecKHH KOpHIOp
(cTeuHaNuCcTH TOBOPST — BOJIHOBOX), B KOTOPOM H Geryr
5t BoJiHBL. CHrHaMBl Ha 3THX BOJIHAX XOPOLIO OrH6aloT
MOBEPXHOCTb 3eMJIH, HO ObicTpo 3artyxaiwrt. IloaTomy ToJb-
KO TMPH GOJBIIMX MOLIHOCTSIX NepeJaTyYMKOB (COTHH M Thl-
CSiud KWJIOBATT) Ha 3THX BOJIHAX yJaeTcs NepefaBaThb CHI-
Haabl Ha ThICAYH KHAoMeTpoB. OueHb Majas yacrorHas
NPOTSAKEHHOCTh 3TOTO JHana3oHa (OHa He MOXET BMECTHTb
aaxe !/jp mMOJIOCHI OXHOrO TEJEBH3HOHHOTO KaHaja) ompe-
LeqHJla ero MCHoJb30BaHHe 1Ji NMepefayd CHTHAJNOB [aJb-
Hell HaBUrauHH, CHMTHAJIOB TOYHOTO BpEMEHH M MeTeo-
CBOJIOK.

He ocranaBinBasicc Ha MaJIOMHTEPECHBIX AJISl pajuo-
CBSI3H CpeJHMX BOJNHAX, mnepeiijeM cpa3dy K KODOTKHM
(KB). 310 uwactorsl oT 3 MuaIHMOHOB n0 30 MHAAHO-
hos repn (ot 3 mo 30 merarepu — Mri) HJIH pagHoBOJ-
Hel gaunoit ot 100 no 10 Merpos.

KopoTkoBonHOBBIN AHanasoH, KaK HH QfiMH JApPYro#, Ha-
ChillleH W mepeHachllleH TesjerpadHbiMu, doToTesnerpadHbi-
My, rteseOHHLIMH W paJHOBeLlaTeNbHLIMH CTAHUMUAMH.

Aech yacTo ORHA CTAHLHMS Hasle3aeT Ha APYFYylo, a HA 3TH
ABe paknajgmBaercsi, TpeTbsl. UeM OGBSCHHTb TaKylo Io-
TyasipHOCTL 3TOrO AManasoHa?

Cytb B nyTax pacnpocTpaHeHHs KOPOTKHX BOJIH.
Hns “unx HoHocepa fBJseTCS HENPEOLOJHMEIM GapbepoM
" OTpaxaer mX moOuTM TaK e JIerKo, Kak 3epKajo CBe-
ggBOﬁ 3altyuk. BTopoe 3epkaso s HUX — 3eMmHas IG-
3T£XHOCT}>. Takum 06pa3oM, MHOTOKPAaTHO OTPaxasch OT

X 1ByX 3epkaJj, pajHOBOJIHA MOXET MAOCTHYL Jo6oil
OYKH 3eMHOro mapa NpM He3HAUHTEJIBHOM 3aTyXaHHH.
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Bonee Ttoro, KB-BosHa MoOXeT o0exXaTh HECKOJbKO pas3
BOKDYT 3€MHOro L1apa H c034aTh PafHO3X0: OAHH MOCJaH-
Hblii uMnysabc OyneT NPHHHUMAThC HeCKOJbKO pa3 co
CABUIOM BO BPEMEHH.

Biiarogapsi TakoMy «3epKaJbHOMY» paclpoCTpaHeHHIo
KOPOTKHX BOJIH B 3TOM [Hana3oOHe YaaeTcs AepxaTh pa-
JIHMOCBSI3b C OYEHb JaJeKHMH KODPECIOHAeHTaMH (xaxe
aHTHNOAAMH) NepejaTYHKOM MOLIHOCTH, He GOsibLIeH MOIL-
HOCTH KOMHAaTHO}M Jamnouku. B 3tom gmanasone pabo-
TAOT MAECATKH ThicY paauoso6uTened-kopoTKOBOJHOBH-
KOB pasHbiX cTpaH. OxoTa 3a OCBOeHHe JaJbHHX CBsi3ed
HACTOJBKO YBJEKaTeJbHa, 4YTO MHOr'He paauoJio6uTesH
HOYH HamnpoJsieT NMPOBOASIT He B MOCTeJH, a B «3pupe»,
Kcratu, yects otkpbitis KB-muanasona u ero yauBHTENb-
HBEIX BO3MOXHOCTEH MNpPHHANJEXHT HMEHHO paaHoaoOHu-
TeJISAM,

Huanazon KB Gosee noJcronerusi Gbl OCHOBHBIM BH-
IOM #aJbHel pamuocBs3W Ha Haled nuadere. ITorom emy
Ha MOMOIUb NPHUIK cnyTHHKH cBsidH. Ho Tak Kak ux elne
Majo, OCHOBHOH rpy3 HHpOpMauuu Ha OoJibliHE KHUCTaH-
My no-npexxHemy Hecyt KB-Gerynnl. CBsi3b ¢ camoseramu
H KopalbJsiMH, C JaJbHHMH HaceJeHHbIMH MYHKTaMH H 3KC-
TeHLHAMH, NaJIbHAS BOGHHAS CBA3b H T. 1. — BCE 3TO B,
nunanaszode KB. Bor moueMy oH Tak nepeHacesieH. !

KB-curnaj, ycTpeMHBIINCh K HOHocdepe, NpOHHKaeT
Hee 0BOJIbHO myéoxo Ho B Heil naput Hactosiuil sJieK-,
TpHUYecKHil Xaoc, MONOGHEI 6YpSM H INTOPMAaM B OKeaHe;
BpemeHamMu «3epkajio» HauHHAeT MJIOXO OTpPaxarth, «H300
pa)KeHue» paclUIbiBaeTcs, M CBf3b Hapyllaercs.

MoXHO HamucaTh KHHTY, Ja¥e I03My O TepOHYecKO
6opnbe uesnoBeka.. ¢ HoHochepod. BriaBHHYTH mecsTK
GaecTALMX MAeH, CAeNaHBl COTHH OCTPOYMHBIX H300pere
HUH, NpoBeJeHbl TOHUAHLIHE TeopeTHYECKHe H 3KCIepuMeH
TaJbHbBle HCCIefoBaHus Anas Toro, uro6n Ha KB-poun
JOHeCTH HHGoOpMAlLHUI0 NOTpeOUTENI0 BONPEKH HOHOChep
HoMy xaocy. TyT ¥ HoOBhle MeToAbl MOrpy3kH HHGOpMaLH ;
Ha BOJIHY, W NPaBHJbHLIA BLIGOP paoyeil BOJIHBI [UIsl AaH1
HOH Tpacchl H JAHHOTO COCTOSIHHS HOHOCGEpH, H KOIIHJ
pOBaHHe CHTHaJiOB, W OCTpPOHaNpaBJeHHLIe aHTeHH,
H Ja)e HCINOJb30BaHHE LIYMONOAOOHBIX HOCHTeNel H
dopmanuH.

PesyabTaThl, KOHEYHO, ecTh, H cyllectBeHHtie. Ho B
S5TH MeTOAbl He MOTYT  pelHuTh npoGjeMy Aa/ibHE
CBSI3H Ha mJaHere. Jle0 B TOM, YTO MPOTSIKEHHOCTh BCE
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ro KB-nnanasouna no yacrore ouenb Mana (3—30 Mru).
B HeM eJBa MOMXHO NOMECTHTb NATb TEJEBH3HOHHBIX NpO-
rpaMM! A KH3Hb TpeGyeT mepefaud Ha JajibHHE PacCTOs-
HMS B COTHH M TbicAYW pa3 G6osbliero moToka HHboOp-
MaLHH.

Kasanock 6hl, ecTb AuMana3oH pagHOBOJIH, Tle MOXKHO
pellMTh TaKyl0 3ajayy, — 3TO YJbTPAKOPOTKHE BOJIHHI
(YKB): MeTpoBHe, HdeunMMeTpOBhIE, CaHTHMETpOBhle (ya-
crotel oT 30-10% go 3-10' repuy — or 30 xo 3-10* Mru).
B HeM MOXHO pPa3MeCTHTb, €CJIH N0JIb30BaThcs HAIIHM CcpaB-
HeHueM, GoJsiee ThICSUM TeJIEBU3HOHHEIX KaHaJoB. Bexa B ToMm,
yro YKB-BosHbl He oTpaxkaworcs HoHOocgepoll o6paTHO Ha
3emaio, a GecnpenAaTcTBEHHO yXoaaT B KocMoc. Kpome To-
ro, 1yy YKB He oru6aer 3emsio, Kak IOJIMHHLIE WM CBEpX-
JJIMHHBIE BOJIHBI, @ PacnpoCTpPaHsieTcsl TOJNLKO MO NPSMOH,
H CBfI3b C €ro NMOMOLILI0 MOXKHO YCTAaHOBHTh TOJILKO B Ipe-
fenax npsamo# BugumocTH. Kak ke 3acTaBUTh BOJIHH npe-
ofoJieBaTh GOJIbIIHE JHUCTAHLHU?

[TepBoe pewieHHe cOCTOSJIO B COOPYKEHHH pecTpaHC/IA-
IHOHHBIX CTAHUMH Ha npejesne npsaMOH BHAHMOCTH.
Ha ynanenun 25—30 KuJOMeTpOB JpYr OT Apyra CTPOST-
€ CTAHUMM, KOTOPhle NMPHUHHMAIOT CHTHAJ, YCUJIHBAIOT €ro
W nepepaioT cienywomuii. ITocTpouB Lenouky Takux pe-
TPaHCJAATOPOB, MOXKHO 3actaButh ¥KB-curuan Gexartp na-
JIeKO 3a mpejesibl IPSMOil BHIMMOCTH.

Ho rtakoli cnoco6 cBf3n oyeHb JOPOro CTOMT, Aa W CHI-
HaJl XeCcTKO NMPHUBA3aH K JaHHHIM craHuuaM. Ha Buipyuky
Npumian uckyccrBennele cnytHuku 3eman (MC3). Benb
€C/IH Ha HHX YCTAHOBHTb PETPAHCJASATOP, TO €ro aHTeHHa
Oyner «BHMAETb» 3HAYMTEJBLHYI YacTh 3€MHOrO Iapa H Mo-
*eT OCBeTMTb €e CBOMMHU curHasamu. Ham cnyTHuk cBs-
31 «MosiHusl», HanpuMep, «BHIAMT» Cpa3y BCIO TePPUTO-
puio Coserckoro Cotoza. Ha atom nytu u nexur dyHaa-
MeHTajibHOe pelleHHe TpoGJaeMbl AajbHeld CBA3H HA MJa-
HeTe,

[Mocnennune necsiTuieTuss 03HaMeHOBAJHCh Pa3paGoTKOM
ONTHyecKUX reHepaTopoB — Jia3epoB. UesoBek HayuuJcs
HoGbiBaTh W B 3TOM AManasone Kose6GaHHsA, O6JH3KHe MO
CBOMM cBoMCTBAM K CHHycOMZaJbHbIM, OGbIYHLIH Gebiit
CBer, Kak Mbl 3HaeM, €CTb CMeCb MHOTHX 4YacToT, H
€T0 HeBO3MOXKHO HCIONBL30BaTh KaK Hecyuee KosebGaHue,
KpoMe nepemaunm npOCTHIX  CBETOBHIX CHTHAJOB THIA

Hranui,
losiBunacs Bo3MOXHOCTL mepenaud uHPOpMauuH Ha
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[aaMoBoJHAX ONTHYeCKOro Juanasona. Yacrora kKoneGa-
HUIl 31ecb HEBEPOSITHO BhICOKas. Tak, yyacTOK 4acCTOT BH-
JMMOro cBera  3aHHMaeT yacrtotel ot 4-.1014 1o
7,5.10'* repu, To ecTb B CEKYHNY CMHyCOHJa [eJaeT 3Ha-
YuTeJbHO GOJIbllle MOJIHBIX LHMKJIOB, YeM MHJUIMOH MHJIHO-
HOB pas!

AroT AWana3oH OTKpHBaeT Ge3rpaHHYHble BO3MOMKHO-
CTH st mepenaun uHbopMauuu. B cBeToBOM yuacrke
CIIEKTPa MOXHO Pa3MeCTHTb MHJIJIMOHBI TE€JE€BH3HOHHBIX Ka-
HaJIOB CBSI3H.

Ho u y 3THX BOJH eCTb cylleCTBeHHbIH nedeKT: oHH 6o-
ATCS JOMXIs, CHera, TyMaHa, ABIMKM M Mrjel. [Ipu xopo-
meil nmorojge 3TH BOJIHBL 06ecneyHBalOT AaJbHOCTh HOPSiA-
ka 20 kuioMeTpoB (mpsiMasi BMUAMMOCTb). B mnporuBHOM
clyyae OHa pe3KO YMeHbllaeTcsi, U CBS3b MOXET Hapy-
LIHTBCS] MOJIHOCTBIO.

HIupokuii mpocTop AAS HCNOJBb30BaHMUS BOJIH ONTHYE-
CKOTO JMama3oHa OTKphiBaeT KocMoc. [locTaToyHo BHIATH
3a mpenesibl Tpornocdephl, Iie HeT aTrMoc(epHBHIX OCaaKOB,
M HUYTO He NpENsATCTBYeT HX pacmpoctpaHenuio. [lepenat-
YHKH W NPHEMHHMKH Ha 3THX BOJIHaX 3a NpelejaMH TpOINO-,
cepbl CBSXKYT OpOGHTaJIbHBIE CTAHUMH H KOCMHUYECKHE KO4
pabau, ynaneHHble NpaKTHYeCKH Ha Jl060e “pacCTOSIHH
Ipyr ot Apyra.

Kak oGcrout meno c nepeHocom HHGpopmauun Bo Bpemenn? Mox
JN ee «TyAa-cloja» JABHIaTb Nno 9Toii KoopAHHaTe? YenoseuecTso
BET He TOJbKO. B MPOCTPAHCTBE, HO H BO BpeMeHH. CieaoBaTenbHO,
CBS3H BpEMEH €CTb OCTpas NnoTpeGHOCTL TiepeaaBaTh pa3JHuHble C
ACHHS H BO BPEMEHH.

Kaxnabii 3 Hac exeqHeBHO 3aHHMaeTcsi Inepejauy
HH(pOpMalUUH BO BpeMeHH, HO TOJAbKO B OJHOM HampaeJ
HHU: M3 Hactosimero B Gynyuee. B camoM pene, BH 3
nucaju B KHUXKKY TejedOH MpHUsiTeNss, TeM CaMbiM Had
JH mepenaBath ero B Gyayllee. Jrta mnepenauya Gym
JJIMTbCS, TMOKa O6yneT CYILEeCTBOBAaTh 3alHCHAsh KHHXKK
I'azera, coofuiawuiasi cBexHe HOBOCTH CErojHf, CTaH
BUTCS MepeNaTYMKOM 3THX cBeleHHH B Gynyuee. Eca
ckaxeM, uvejoBek 2000 roma 3axoyeT BepHYTbCSi B Ip
mJIoe M y3HaTb, YTO TBOPHJIOCH Ha MJlaHeTe CerofHs, K
raa NHIIYTCS 3TH CTPOKH, TO OH B GuOJIHOTEKE B
y3Haer. '

Boitns B su¢T, BBl HaxXHMaere KHONKY CBOEro 3Ta
JIudt Tporaercsi; B ero naMsiTH XpaHUTCS HOMep 3Ta
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M OHa AacT KOMaHAy JU(TY OCTAaHOBMTbCA TaM, TAe Ha-
po. Janee 3ta uHcbopmauus He HyXKHa, H OHa TYT e CTH-
paercs.

CnepnoBartenbHO, 3aMKCHPOBAB MJIM 3alOMHMB TeM MHJIH

]
/um«uruus MOAE -

depput

4

HHBIM cnoco6oM HHGoOpMaUuIO, Mbl AesnaeM ee AOCTOSHH-
eM G6JIM3KOTO WM HaJjiekoro Gyayliero, B 3aBUCHMOCTH OT
THIa 3allOMMHAIONIEro ycTpoMcTBa.

A Henw3s sm 3acTaBUTh HHGOpManuio M3 OGyayliero
NpUATH B HacTosllee? Y3HaTbh, Hanpumep, Kak OydeT KHTb
yesoBeyecTBo B ToM xe 2000 rogy?

Huorna nporHo3ucroB W ¢yTyposioroB HasblBamOT J10-
ObiTynkaMu uHboOpMauuu u3 Oyaywero. OHM AefiCTBYIOT
M0 H3BECTHOMY INpaBHJY: H3YYalOT TEHIEHUHH pPa3BHTHS
yejnoBeyecTBa 3a HCTEKLIME [NeCATKH, COTHH, a HMHOrAa M
THICAYH JIeT M NBITAalOTCS HMX NMPOAO/KUTL B Gyayuiee. Ta-
Kve MporHossl AeJajuch B NPOLIOM M AeJaloTcs ceiuac.

Haflo YecTHO MNPH3HATbCH, YTO JKH3Hb MHOI'AA ONPOKH-
AbiBaeT 3TH MpPEACKa3aHHS.

EcTb ewe opHa, BO3MOXKHOCTH 3arisiHyTh B Gyayluee.
Ho pemmpmmiics Ha 3T0 cMenbuak nonmKeH, BO-MepBBIX,
HaBcerna mNpOCTHTBCS C APY3bSIMM M POACTBEHHMKaMH WM
€O Bceif 3eMHOHi UMBHNH3aLHeH cBoero BpeMeHH. Bo-Bro-
PHIX, oceasnate KocMHYeckuit KopaGas H, MOJNETAB Ha HeM
€0 ckopocTblo, 6aM3KOM K CBETOBOH, BEPHYThCH Ha 3eM-
0. Kak nokasan A. DiiHumireiin, 6er BpeMeHH 3aMemjsier-
¢ ¢ yBeqHyeHHeM CKOPOCTH ABHkeHus.'I[103TOMYy Ha Ko-
PaGne oo Gymer Teur uepenambHMH TEMNaMH, GHONOTH-
YeCKHe mnpouecchl B OpraHM3Me CMeJbyaKa 3aMeasisTCs,
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a 3eMJisiHe ¢ TOH Ke CKOpPOCTbIO GYNYT «JjieTeTb» B CBOe
npekpacHoe Gynyilee. B 3aBHCHMOCTH OT CKOpOCTH IOJe-
Ta W ero AJNHTENbHOCTH CMeNbYaK MO BO3BpAIEHHH MO-
XEeT yBHIETb I1aHeTy, NMPOXKHUBINYIO YKe COTHH H ThICAUM
aer! Tloka Takux «cBeToBbIX» Kopabuseit Her. Ho Her co-
MHEeHHH B TOM, 4TO OHH GyAyT.

Takum o6pasom, mMoka peasbHOH OCTaeTcsi TOJNbKO ne-
penaua MHGOpPMauHM W3 TNpPOLLIOrO W HacTosillero B Oy-
nyiuee.

[IepBbIM 3amoMHHAOUMM YCTPOHCTBOM, HJH NEPBbHIM
TaKMM TNepefaTyukoM, Obl1, KOHEYHO, MO3T XKHBOTHbIX, BO3-
HHKUIMH B mpouecce MHOTHX MWIJHOHOB JIeT 3BOJIO-
uuH. BbkuBan W noGexpman TOT, KTO Jiyulle MOMHHJ
Mecta A0OblYM MHUILHK, OMACHOCTH, XOpOIIHe YKpPLITHA, BO-
JOMNOH.

YenoBek, BbIPBABIUMCL H3 1ApCTBAa KHBOTHBIX GJaro-
napsa Tpyay, cran ObICTPO COBEpIIEHCTBOBATb CBOH MO3T,
cBoio namAtb. Kakyio e HH(MOpMaLHIO MOXET BMECTHTb
MO3I' COBPEMEHHOr0 YesoBeKa?

Tak kKak TeopHsi ' TIOKa He B COCTOSIHHH TOYHO ONpeje-
JUTb 00beM uesoBevyeCKoll MaMATH, TO HMEIOTCA TOJBKO
npub/U3UTENbHbIE OlIEHKH 3TOH BeJqHuuHbl., DBynem usme-
PATb KOMMYECTBO MH(OPMAalLMHM YHHBEPCAJbHON elAHHIe,
ra3piBaeMoit 6utoM. [logpo6Ho 3Ty Mepy Mbl pasGepeM B
cnenylomeii ranase. A ceifuac JJii OPUEHTHPOBKH OTMETHM,
yTo GYKBbl M CJIOBa JIerKo mepecydrath B OWTHI: OfHA
OykBa pycckoro ajidaBHTa COLEpPKHT OKpYyIJIeHHo 5 6T,
3HaYMT, CJI0BO H3 WecTH 6yks — 30 Gur.

OueHKH pas3/qMYHBIX YYEHBIX €MKOCTH Haueld NaMATH
KOJIEOMIOTC B IMHPOKHX npepenax — ot 108 mo 102! Gur.
Hcruna, no-BHARMOMY, JIEXHT rae-To okoao 10'2—10!5 6ur.
MHoro 310 MM Mano?

HOas oTsera mpHBeaeM OJHO YHCJIO0 — wuHOpManHe,
comepxaiascsd BO BCEM KHHXHOM ¢oHae ny6iuuyHoi O6u6-
anotekn umenn B. U. Jlennna, cocraBiser BeJMUHHY noO-
paaka 103 6ur. Hcnonsayer su uenoBek Bce pesepBbl
CcBOeH namATH?

K coxanenuio, Her. [leno B TOM, 4TO CKOPOCTb BOC-
NpUsTHA YeJOBEKOM HH(pOPMalMH, HJIH, Ha nA3bike DBM,
CKOpoCTb BBOJa HH(pOpPMalMH, He mnpeBblllaer 25 GuT B
CeKyHAYy, TO €CTb NPHOJHM3HTENBHO OJHOTO CJOBa B ce-
KyHny. I[lpemcraBuM cebGe MHAMBHAYYMa, KOTODbIH periu
MOJNYYHTh MaKCUMYM HHOpopManuu. B teuenne 70 ser oH
€XeJHEeBHO cras BOHpPaTb pAasNHuyHble CBEJEHHS CO CKO+
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pocTbi0 25 GHT B CeKYHNY MO JeCATH YacoB B CYTKM 0e3
BLIXOAHBIX. Takolf HeHacbITHBIH NoTpe6uTeb MHPOPMALHH
BOCIIPUMET 3a XH3Hb He GoJsee 3:10° 6ur. To ecTb OH 3a-
rPY3UT CBOH MO3r He GoJiee OJHOH THICSYHOH €ro BO3MOX-
HOCTH, €CJIM TPHHSTL eMKocTb namsitn 10!2, u He Gosee
ofHO#i MuJIHOHHOM, ecanm 10! 6Gur. BosHukaer Bompoc:
3aueM 3BOJIIOLUSl 3aJI0XKHJIa TaKHe KOJIOCCasbHBle pe3ep-
Bbl UeJIOBEUECKOH MaMsITH, TaKyl0 OTPOMHYI0 ee H306LITOY-
HOCTB?

[Toka orBeTa Ha 3TOT BONpOC HeT.

HecMoTpsi Ha BesMKOoe COBEpIIEHCTBO YeJoBeuecKoil
MaMsTH, OHa MMeeT W HeJO0CTATKHU. [JIaBHLIM M3 HHX $IB-
JSIeTCS TO, YTO BeCh HAKOIMJIEHHBI YEJOBEKOM OMBIT, BCS
uadopMmauus, XpaHuMasi B €ro mnaMsiTh, He TmepeRaercs
GHOJIOTHYECKMM NYTeM €ero MOTOMCTBY, a GeccieqHo pas-
pyllaeTcsi BMeCTe€ C pa3pylleHHeM KJIETOK TOJIOBHOIO
Mo3ra.

Ipyro#i HemocTaTok TOT, YTO He Bcerja yjpaeTcsi B
HY)XHbLIH MOMEHT BOCIPOM3BECTH M MCIOJb30BaTh paHee
3anoMHeHHYyl0 uHbopMaumwo. HabGmwogaercs yactuyHoe
HIW TNoJHOe 3a0bIBaHHE ee, XOTSl NO03¥Ke IPH HEKOTOPHIX
YCJIOBHSIX OHA MOXeT GLIThb BOCIpPOH3BeeHa.

Jlnsi mpeonosieHHs1 3TMX HEJNOCTAaTKOB YXKe JajieKue Ha-
WH NpPeAKH MOJb30BAJHCh MPOCTEHLINMH 3aNOMHHAIOLIUMHU
YCTPOMCTBAMH — HA[1aMblBaJ¥ BETKH, CKJIAAbIBAJIH KaM-
HH, fle1ain Ha JepeBbsX 3apyGKH.

Ho Gopb6a 3a cyliecTBoBaHHMe 3acTaBJsijia HaXOAHTb
Gonee coBeplIeHHBE CNOCOGH! 3aNMOMMHAHUS HHbOpPMALUH.
WMnpefiubl ucnosp3oBanu sisi 3TOr0 PasHOLBETHBIE PaKo-
BHHBI; MHKM — Y3JIOBO€ IIHCbMO — KHIY: Kaxjaas KHIYy
COCTOsJIa M3 JJIMHHOTO OCHOBHOTO  IIHYpa, K KOTOPOMY
NDUKpenJIsINCh APYrHe ILIHYPHl C Pa3JHYHbBIMH y3JaMH H
Gaxpomoii pasHoro usera.

[MosBHAMCcL meTporausl — BbICEUEHHbIE HA KaMHe 3Ha-
KH u pszob6pakeHus (uryp, Aowenlide [0 HAIIUX [IHeH.
910 Gbum nepoie Mnpoo6pa3snl rpaguyeckoro crnoco6a
Xpanenus nepenauu uHdopMauuu.

YEeTBEPTOM THICSYEJNETHH [0 Hauled 3pbl NMOSBHJIHCHL
ApeBHeernunerckue MHUCbMEHA, COCTaBJIeHHble M3 H306pasu-
TebHO-06pa3HbIX 3HAKOB — HeporsindoB. Oun 0603Haua-
1M Lesble MOHSATHS, OTAEJbHLIE CJOTH CJIOB.

Peosiouns B passutum nucbma, kak cnoco6a ¢ukca-
HH peuyu, no3BoJIMBIIEro MepefaBaTh €€ Ha pacCTOsHHE
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M 3aKpemsiTh BO BPEMEHH, CB3aHa C MNOSIBJEHHEM H pas-
BUTHEM OYKBEHHO-3BYKOBoro (aJsdaButHOoro) nuceMma. Ma-
TepHaNbHbll HOCHTENb NHCbMA MeHsJCH: OBbUIM TJIHHSHBIE
IJIMTKH, TIOTOM KOXa, nanupyc, nepraMeHT, 6epecra H, Ha-
Konel, Gymara.

CrnenywolluM He MeHee pPeBOJICLHCHHBIM 1Iarom OblIO
n3obpereHde KHHroneyaTtaHHsi. YesioBeyecTBO MNOJYYHJIO
BO3MOXHOCTh HaJeXHO HAKalJHBaTh CBOH ONMHIT H Ile-
pelaBaThb €ro OT NOKOJIEHHA K MOKOJeHHI. ITo Oblio
KyJa HajeXkHed, ueM YCTHBIE TNpeJaHHs, MNeCHH H Je-
TeH bl

Ha nomom kHuram npuumsa ¢otorpadus, a 3areM H
KHHO.

Korpa cmoTpuilb [OKYMeHTalbHBII 3BYKOBOH  ILiBeT-
HOH cTepeo@HJbM, KaMeTcs, caM OXOTHIUbCS Ha THIPOB
H 3UMyellb B AHTapKTHKe...

A wusobperatend MAYT Jajblie: OHH MEYTAIOT JOHECTH
J10 3puTeasi 6aroyxaHde LBETOB H TpaB, 3allaxH HANHTKOB
M KylIaHHH. YKe BbiCKasbiBajach MJes — YCTaHOBHTb Nepel
KHHOKPAHOM JECSATOK COCYJOB C pasHbIMU NaXy4uMH XKHI-
KOCTIMH H aBTOMAaTHYeCKH pacnblIfiTh HyJbBepH3aTopa-
MH B 3aje Te U3 HHMX, KOTOpble COYeTaloTcsl C CIOXKeToM
¢duabma.

[To3xxe 6GbuiH u306peTeHbl ycTpoMcTBA MJISl 3aNHCH H
BOCNIpOHM3BeeHHsI 3BYKOB. ITo Mepe pa3BHTHSI TeXHHKH OHH
COBepLUEHCTBOBAJIHCH.

Brayase 6bln npocrenbkHit ¢onorpad. Ero cMeHna Be-
JIMYECTBEHHBIE ¢ TPYOHBIM TOJIOCOM TrpaMMo¢GOH — MeuTa
HalKux npababyliek u npagenyLlek.

I'pammodon ycTynua Mecto matedoHy, KOTOPHIH mnosy-
YW ropasfo Gosee IIHPOKOe * pacHpocTpaHeHHe, yeM ero
npeAllecTBeHHHK, H HMeJl MHOro Moauduxauui.

Ho u on okasancs GeCCHJIbHBIM B COCTSI3aHHH C COBpe-
MEHHBIM 3BYKO3aNlHChIBAIOIHM H BOCNPOH3BOASLIMM amnmna-
paTtoM — MariHuTooHOM.

ITosiBNneHHe 3/1EKTPOHHBIX  BBIYMCJIHTEJNbHBIX  MalHH
(9BM) norpe6oBaso pa3paGOTKH NPHHUMNHAJILHO HOBBIX
3aNIOMHHAIOLHX YCTPOHCTB.

Uto6bl BLIMOJHATH pacyeThl, MallyHa AOJXKHA OYeHb
MHOrOe NOMHHTb: H NpaBHJa BbINONHEHHsl omepauui, #
BXOJHEIE JaHHBlE, H NPOMEXKYTOUHLIE PEe3yJbTaThl, H HeoO:
XOAHMble KOHCTAHTHI, H T. A. !

YcrpoiicTBa, cnocoGHbHIE XDaHMTb BCIO 3Ty HHGoOpM2]
LHIO, PasjiuyHB: GyMakHble mepdoxapThl, 3/JeKTpOMarHyT
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Hble peJe, 3JeKTPOJaMIoBhle pesie (TPUIrephl), JHHHU 3a-
JepXKH U3 KaTyllleK H KOHJeHCaTopOB, PTYTHble JIMHHH 3a-
JepPKKH, JIeKTpOHHble TPYOKH ¢ O6oJblIMM IOc/iecBeye-
HHEM, MariHuToGdOHHI.

OnHako Bce OHH GBI TPOMO3JKH, MEIJHTEJbHbI H He-
HaJeXHBI.

Ons uudbposbix, uau auckpetuoix, 9BM, a ounu sasus-
joTcsl HauboJsiee MepCNeKTUBHBLIMM, Obla HaljeHa 3amoMu-
Hawllas sJeMeHTapHas siuefika, cocTosllas H3 MUHHATIOP-
HOTO (eppUTOBOr0 cepAeyHHKa U HEeCKOJIbKHX BHTKOB IpO-
BOJIOKM Ha HeM. Tako# cepieuHHUK, o6sanaimoliuii NpsiMO-
yroJIbHOH meTsell rucrepesnca, MOXeT HAXOLHTbCS TOJBKO
B OLHOM H3 IBYX COCTOSIHHH HaMarHMYMBaHHUS, U HMNYJkLC,
NPOXOASAILHA 1O BHTKAM, JIeTKO NepeBOAMT CepleyHHK U3
ofHOro coctosinus B apyroe. Tak kak B OBM ucnonb3syer-
¢ OObLIYHO ABOMYHAS CHCTEMA CUMCAEHHs, TO OJZHOMY CO-
CTOSIHUIO ceplledHHKa mnpucBauBaeTcss uudpa 1, a apyro-
My 0.

EMKocTs naMsaTH Ha GeppuTOBBIX CepleyHHKax Yy
HekoTOpbXx ~DBM  pgocTuraer  HecsiTKOB  MHJJIHOHO3
OHT, NpUH CKOPOCTH BBOAA HX MeHee MHUJIIMOHHOH JOJH
CEeKyH[HI.

3anoMHHaIIMe YCTPOHCTBAa HAXOAST IOC/]eqHHEe [e-
CATHJIETUS] IUMPOKOe NpUMeHeHHe B cucreMax cBsizu. Oka-
3a710Ch, YTO IJISi MAaKCHMaJbHOM 3alIUThl NMPUEMHUKA OT
noMex NPHEMHHMK HOMKEH UMeTb cBOl maMaTb. OH 10J-
)KeH TOMHHTh LeJYI0 CepUl0 NMPHHSATHIX MOCBUIOK U, MPOU3-
BOSl ¢ HUMHM HEeKOTOphble MaTeMaTHuyeckKHe ONepalui, ompe-
IejsiTb HauGosee BepOsITHOE 3HaueHHe TPHUHATHIX CHI-
HaJoB,

[Tpu aToM B maMsiTH NMpHeMHHKA AOKHBI ObITh 3amuca-
Hbl Te OCHOBHblE «KHDIHYHKH», H3 KOTOPHIX Ha mepejaie
Rabupailor coobuienne. B ciayuae [BOMYHBIX CHCHAJOB
pHeMHUKY HYXHO NOMHHTb O6pasell CHrHada, KOTOPHIM
Nepenaercst 1, u ob6paseu curnana aas nepenayu 0. Ilpu
NocTynnenun Ha BXOJ NpUeMHHKA U3 aHTEHHB HEKORro
HCKa)KeHHOr0 MOMeXaMH CHTHaJla Halo0 YCTAaHOBUTb, Ha Kd-
Koit 3 nByx «moptpetos» (1 u 0) o 6osbuie moxox. e-
1aeT 370, KOHEYHO, He ONepaTop, a CXeMa, NpHMeHsis ompe-
AeseHHble MaTeMaTHYeCKHe NpaBUaa.

Haumenbmne oumn6ku Ha BhIXOZe npueMHUKa OyayT
Torna, Kkorga HCKaXeHHOMY cHrHany O6yaeT IpHCBau-

ga‘rbca 3HayeHWe <«IOpTpeTa», Ha KOTOpPHIA OH GoJsblie
0X0X.
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Ectb Mertonn mnepenaud (UX HasbiBAIOT OTHOCHTEJbHBI-
MH), KOraa <«MOPTPeTOM», C KOTOPLIM HAamo CpaBHHBATh
CHrHaJ, SIBJAsieTcsl npeAblAyllas Mnochblika. 310 Tpebyer
BBeJeHHS KPaTKOBPeMeHHOH NMaMsATH B NPHEMHHK DOBHO Ha
IJUTEJIbHOCTb OXHOH MOCHIJIKH.



4T0 ME 3710
TAKOE?




Mpouecc nepemaun undopmauuu 6GyksaibHo seagecymn. Heyro-
MHMble GeryHbi HenpepbiBHO PAa3HOCAT ee B MPOCTPAHCTBe Ha THraHT-
CKHe M Ha KpoxoTHble paccTosius. )KuBoe He MoXer cyumectsoBaTh Ge3
npuema u nepefayu WHopmauun. Hu onna ymHas malmua, co3faHHas
YeJOBEKOM, TaKXKe He MOXeT 006OMTHCb Ge3 3THX NpPOUECCOB.

Pa3HooGpa3ne nmepeHocunkoB HHpOpMauuu orpomMHo. Bckpoem cymi-
HOCTb Mpolecca nNepejayn HHOOPMALHH.

[Tpodeccop cTpemuTeqbHO BXOAMT B ayaHTOpHIO, Gpo-
caeT CBOM BHMAABIUMH BMAB MOpTdenb B yroa 3a Kagen-
Dy, XBaTaer MeJ H, JaxXe He B3IJISIHYyB Ha ayauTOpHIO, Ha-
YHHAeT O0Ka3blBaTb OYepeAHYIO TeopeMy. HNubpiMH caoBa-
MH, Hay”uHaeT IepeJAaBaTb HaKOIJeHHble [OeCATUJIETUAMH
8HAHMSl M MYAPOCTH ellle TMOKa MaJopasyMHHIM CTyJeH-
TtaM. Kak GyATO Ha/nuLO THNHMYHBI MPOLZCC MepenayH HH-

Y

dopmauuu. Bear mo BceM c0BapsM M SHUHKJIOMEAHAM
3TOT NpoLecC OmpenensieTcss Kak Mpolecc Nnepeaayd coob-
IeHUH, OCBEIOMJSIOILNX O YeM-1H060.

Ho BoT npodeccop oTBepHyscs OT AOCKH, OKHHYJ ayaH-
TOPHIO B3MIsiAOM M axHysa. Hu enuHo#t aywu! Men Bbiman
u3 pyku. Jluno nobaenneno. IleyanbHo KHBHYB HamoJso-
BUHY JOKa3aHHOM TeopeMe, OH MOKUHYJ ayauTopuio. Ile-
penauya uH(OpPMALHUH He COCTOSACh,

IIpouecc mnepenauu TpebyeT 06513aTeJBHOrO HAJTHUHS
JIBYX 3Je€MeHTOB: IMepejaiollero W mnpHHMUMalowero. Bro-
poil 3/IeMEHT B HalleM 3MH304e MOJHOCTBIO OTCYTCTBO-
Baa. TonbKO HaIM4yHe MepelaloUer0o W MPHEMHOro sJe-
MeHTOB 06pa3yeT, KaK MpPHHSTO Tenepb FOBOPHTb, CHCTEMY
CBSI3M, B KOTOpPOH BO3MOXHAa nmnepejaya HHGOPMALHH.
Yro6sl He IMOTPeLINTb MPOTHB HCTHHB, K 3TOMY CJeayeTr
no6aBuTh TpeTHH 00653aTeJbHHH 3JeMeHT — Cpely, KO-
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TOopasi pasjeJssieT NepefalollUit W NpPHEeMHBIH 3JeMEeHThl U
B KOTODOH INPOHUCXOAUT INepeHOC HH(OpMaUHMH OT OLHOTO
s7eMeHTa K IpPyromy.

Tak, ecnu OBl CTYNEHTHl NMPHCYTCTBOBAJH B ayAUTOPHH,
HO B ayAuTOpUH Obl Gbl BAKyyM, TO OHHM He CJbIIAIH GbI
CJI0OB JIeKTOpPa, a TOJbKO BHJeId OBl HamMCaHHOe Ha
nocke. Ecay 3Ty ayauTopuio K TOMY Ke 3aTeMHHTb, TO HH
3BYKOBasl, HH cBeTOBas HH(pOpMalHs He moctynajna Obl
CTYJEeHTaM: CHCTeMa CBSI3H OTCYTCTBOBaJsa Obl.

Takum o6Gpasom, mnpouecc nepeHoca HuHOpPMauUH B
NPOCTPAHCTBE MMeeT MeCTO TOTAA H TQAbKO TOrAa, KOraa
sTa uHbOpMauus npuHuMaercss norpeburesnem. Ilepenaro-
KA 3neMeHT (B Haumlem npuMepe npodeccop) nepenaer
HeKyl0 HHoopmauuio. M sta uMHpopmamusi MoxKeT <«mpo-
SIBUTBCSI» HJIM «BBIIEJUTHCS», TOJNbKO COEAMHSASCH C NMOTpe-
6urenem (y Hac co crymeHtoM). Dosee TOro, LeHHOCTb
3TOH BblAeJsieMOH HWHGpOpMaLMM HeOAUHAKOBa JAJs pas-
HBIX motpebGuTeneil. CTyAeHT, yBJeueHHBIH HIesMH Kypca,
NO6AILMA MaTeMaTHKy M He 3a6hBamoluuii ee (XOTs1 OHa
JlaBHO cpaHal), na ele YycHeBHIMH NPOJNUCTATh CBOM 3a-
MeTKHM MO TNpeabayllell fAeKuHH, Bce MOHSJ B IOCTPOEHH-
X npodeccopa U NOAYYHT U MaAKCUMyM HHpOpMAaLUHU, U
MaKCUMYM YIOBOJbCTBHS. A BOT OuYeHb MOAHO Oferas
CTYAEHTKa, CUAsIasl B NepBOM pPSAY M SIBHO cTaparolas-
Csl TOHPAaBHUTbCSl JIEKTOPY (aBOCh 3TO NOMOXET Ha 3K3a-
MeH?), n3bpana HeBepHbH nyTb. OHa ynomo6Guaack IJO-
X0 cTeHOrpaHCTKe, KOTOPAsl OYeHb CTapaTesbHO 3ailHChl-
BaeT KaxJaoe cja0BO npodeccopa. O cyTH [QOKa3blBaeMoH
TeopeMbl efi aGCOJIIOTHO HeKOorjga AyMaTh, Aa M HHU K ueMy.
Benb 3K3aMeH He CKOpO, Bce paBHO Bce 3abyamercs. Bax-
HO UMeTb KOHCIeKT — CTeHOrpaMMy, a TaM 3a Napy [aHef,
a WHOrJAa W HoueH, ¢ GOXKbell NOMOIIbIO, a HMHOTJA H C
[IOMOILBIO TOJKOBOIO CTYAEHTAa MOXHO OyIeT KaK-TO OCH-
JIUTb BCIO 3Ty NPEMY/IpPOCTh.

Hakouen, ecau snexkuuio npodeccopa MOCETHJA ero KoJ-
Jera, KOTODOMY JOOKa3aHHasi TeopeMa He TOJbKO H3-
BeCTHa, HO W U3BECTHH BCe MeTOAMYeCKHe NMpHeMbl U «do-
KyCbl» ee [0Ka3aTeabCTBa, TO MO CYTH H3jaraeMoro ma-
TepHaja OH HHUKAaKOH HHGPOpManMU He MOJYYWJ, HIAH, Kak
MOZHO celiyac TOBOPHUTb, NMOJNYUYHJ HYJEBYI0 HH(OPMaLHIO.
IlpaBpa, 310 He coBceM TOUHO: KoJJsiera ysHas, Kakoil Me-
TOAMKOH [OKa3aTeslbCTBa Npodeccop MNOJb30BANCS HMeH-
HO Ha NaHHOH JeKuud.

Hrak, Bo-mepBbIX, GeccMBICIEHHO T'OBOPHTH 06 HHGOP-
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