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IIPO IBOICTICTDh IIPMPOOV PAIIIOXBVITD

Ioxkazano, wo padioxsuni Ak yacmuHa OIANA30HY eNeKMPOMASHIMHUX X6Ulb MAlOMmb
060icmy KOpNyCKyIsAPHO-X8ULOGY NPUPoOy — ye I XUl i yacmunku 6o0nouac. OKpemi yacmunku
paoioxeuns nepebyearomv 8 KOJIUBAILHOMY CMAHI, NpU SAKOMY 6i00ysaemvcsi nepexio
eNeKMPOMASHIMHOI eHepaii YaCmUuHKU 8 Macy i HaéNaKu.

Knrwowuosi cnosa — padioxeuni, enekmpomaznimui KOaUBaHHs, KOPHYCKYIAAPHO-XEUNbOBY
npupooa, KOIUSANbHUL CIAH.

IMocranoBka mpodjeMu. Y MIKOMI 1 y BHIIH IIKONI TPamWIiiiHO pamioXBHIIL PO3TIANAIOTHCS 5K
xBUIIboBe siBHIIE [1]. OCOOMUBICTh paioXBUIIb B TOMY, III0 BOHH T'€HEPYIOTHCS CICKTPOTEXHIYHUMH METOJAMH.
OpHakK pafioXBUWIIl — 1€ JIMIIE YaCTHHA 13 3arajbHOro Jiana3oHy eJIeKTPOMArHiTHUX XBIIb 1 100pe BiZIOMO, 1110
IHIIIa YaCTHHA Jiala30Hy — CBITJIO, PEHTTECHIBChKE 1 TAMMABUIIPOMIHIOBAHHS — MAalOTh JIBOICTY IPUPOAY, — IE 1
XBWJI 1 YaCTHMHKHM BoJHOYac. TOMy BHHHKAae MpoOjieMa TPaKTyBaHHS PAJiOXBHIb TaKOX 3 TOUYKU 30py iX
JIBOICTOCTI — SIK XBHJIBOBOTO MPOIIECY, TaK 1 KOPIyCKyIsipHOro. Ilorsa Ha sBHIIE 3 iHIIOI TOYKH 30py MOXKE
BIJIKPHUTH 1HIII MOXKJIHBOCTI HOTO OaueHHS.

Po3rasin mpodaemu. EnextpomarmitHi xBmwi (EMX) Oynam BigkpuTi Ha OCHOBI JOCIHIKECHB
enexktpomardiTHux sBunl.  OcHoBy Tteopii EMX, crtBopeHoi  MakcBe/IOM, CTaHOBISITH TeOpema IIpo
UPKYJISILI0 MAarHITHOTO TOJIs, 3aKOH eneKkTpoMarHiTHol inaykuii @apanest, Teopema Octporpaiacekoro-I'aycca
JUIA €NEKTPUIHOTO 1 MATHITHOTO TIOJIB:
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Po3B’sa30k cucTeMH LUX pIBHSHb NPUBOAUTH JIO BHCHOBKY TIpO HEOOXiJHICTH ICHYBaHH:
€JIEKTPOMArHiTHUX XBUJIb — B3a€MHO O0YMOBJICHUX KOJHMBAHb €JIEKTPUYHOTO 1 MarHiTHOTO IOJIiB!
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Ha man. 1 mpeacrasneno konusanus Bektopis E i H .
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BICHMK Ne 138

BasmmBo 3a3Haunth, mo konusamaa E i H sinbysaroTshes 3 oxgmaxosoro dasoro, To6T0 W, =\, .

CnpaBa B TOMy, 1[0 €JIEKTPUYHE 1 MAarHiTHe MOJs MaroTh eHepriio. Ase tak sk E i H 3minrorotses, To
3MIHIOETBCSL i €HEPTisl eNeKTpOMardiTHoi xBuii. I'yctuna motoky eneprii /1= EH = EjH OCOSZ((Dt—kX+\|I)

3MIHIOETBCS SIK Y Yaci Tak 1 B MpocTopi. Y 3B’S3Ky 3 THM, 110 ICHY€E 3aKOH 30€pEeKeHHS €HEeprii, MOCTa€e MUTaHH:
y 1o mneperBoproeTscs eHepris EMX mpu npum 11 3MmiHi B mporeci konuBaHb ?  EHepris MarHiTHOro moJjs
MIEPEXOUTH B CHEPTiI0 EJIEKTPUYHOIO IOJIS 1 HABMAKH, SIK 1€ Ma€ MiCIe B KOJIMBAILHOMY KOHTYpi, HE MOXeE,
OCKIJIBKHM EJIEKTPUYHE 1 MarHiTHEe IOJIsi pa3oM 3pOCTaloTh 1 Pa3oM 3MEHIIYIOTHCS, TOOTO, KOJUBAIOTHCS B
onHakoBii (azi. 11[o6 BiAMOBICTM Ha MOCTaBICHE MUTAHHS, MOTPIOHO METalbHINIE 3’ACYBaTH, IO XK TaKe
eJeKTpoMarHiTHa XBwis ? SIK BOHa MOUIHPIOETHCS B TIPOCTOPI ?

Bynemo BuxommuTi 3 TOTO, IO MPHUPOJA BCIX €IEKTPOMATHITHUX XBHJIb OJHAKOBA i BOHA Taka XK, K 1 B
ceitma. Ille 300 pokiB Tomy [roiireHc BBa)aB, IO CEPENOBHIICM Ui TOMIMPEHHS CBITIOBHX XBHIIb €
rinorernaani "edip". Ili3Hime Ha 0OCHOBI AOCHiAiB MalikenbcoHa 3’CyBaJoCh, o "edipy" Hema, a CBITIIO, KpiM
TOTO, IO BOHO MIICHO € XBIWISAMH, € II¢ i JaCTWHKaMH, fKi OoTpuMaiu Ha3By (oToHiB. OTXe, CBITIO 0e3
CYMHIBY Ma€ JBOICTY HPUPOJY — L€ XBHJI 1 YaCTWHKHM BOJHOYAC, IO ITiATBEP/HKEHO EKCIIEPUMEHTAIbHO. AJle
BXK€ B CAaMOMY TaKOMY TJIyMaueHHI 3aKi1aJieHa CYIepeYHiCTh, 00 XBWJIA — SIBUILE IIPOCTOPOBE, a YaCTUHKA JIOKa-
Ji30BaHa. YSBHUTH SK OJHOYACHO MOXKHA OYTH B ITPOCTOPi 1 OyTH JIOKaIi30BaHUM B 0OMEKEHOMY 00’ €Mi — ayxe
npobiemaruyHo. OnHak, B poOoTi [2] mokaszaHo, 10 CBITJIO — Iie NeBHA GopMa pyxy marepii, KOJIM OJWUH BUA
Mmarepii (pedoBHHa) NEPETBOPIOETHCA B iHIIKI BUJ Matepii (1mose). JloOpe BijoMi puKiIaay nepexoay marepii 3
onHoro By B iHmmMi. Tak, nepexia MaTepii 3 0IHOTO BUY B iHIIMK BiAOyBaeThCs MpH MO SIpa ypaHy npu
BUOYXY siiepHOI OOMOM, KOJIM YacTHHA MAacH sijipa (PeYOBHHA) MEPEXOAUTh B CHEPTII0 raMMAaBHIIPOMiHIOBAaHHS
(moe). AGo Tpu B3aEMOIi €JIEKTPOHA 1 MO3UTPOHA, SKi 3HUKAIOTH SK PEUOBHHA 1 aHTUPEYOBUHA, YTBOPIOIOUH
mBa y-kBaHTH moirl. lleit mporec BigOyBaeThCs Yy BIiONOBIOHOCTI 3i cmiBBimHOmEHHsIM W = c’m, ske
BCTAHOBJIFO€ 3B’SI30K MDK Macoro i eHepriero. Bimomuii Takoxx mepexin 3BOPOTHBOTO XapakTepy — 3 IOJS B
PEUOBHHY, KOJH TPH 3YCTPidi ABOX Y-KBAHTIB YTBOPIOIOTHCS ENEKTPOH 1 MO3UTPOH. TOMy IIJTKOM JIOTI4HO
JIOITYCTUTH, IO B €JICKTPOMATHITHIH XBWII OYyIb-IKOi MOBXXWUHH, BKIIOYAIOYH Mialla30H PaJiOXBUIb, SIK 1 Y
BUTIAJIKY CBITJIa peali3yeThcs Oe3nepepBHAN NepioJUIHIH MPoIlec IepeX0ay MacH B €HEPTilo 1 €Heprii B Macy:

AW - Am - AW - Am — ...

TakuM YMHOM IOSCHIOETHCS PUPO/Ia KOJMBHOTO TPOLIECY B €IEKTPOMATHITHIH XBHIII — BOHA TaKa X, SIK 1
B cBiTiia. OHAK HEOOXITHO JETANBHIIIC MOSICHUTH CJICKTPOCICKTPOMArHITHY XBHIIIO SIK MPOCTOPOBE sBHUIIE. |
TYT TaKOX JIOTIYHA ITOBHA AHAJIOTIS 31 CBITIOM.

BpaxoByoun 1BOICTICTh MPUPOJIH, CBITIIO MOXKHA PO3IIISAATH SIK MOTIK 0COONMBUX YacTHHOK ((hOTOHIB),
SKi nepe0yBatoTh y KojauBHOMY ctaHi [1]. [Ipu TakoMy miixoJi cynepeyHOCTi 1010 JABOICTOT MPUPOIU HEMAE,
00 CBITJIO sBJIsI€ COOOIO CYKYITHICTD YAaCTHHOK, KOXKHA 3 SIKUX NepeOyBae B KOJIMBHOMY pyci. MoiKHa IPOBECTH
aHAJIOTIIO 31 3rpaclo NTaIoK y nojboTi. KoxkHa nraiika Maxae KpuiiaMH 1o pisHOMY (KoJMBHUIA npouiec). OngHak
MOJKHA BHIUJIATH MTAMIOK, SKi MaxaloTh KPHJIAMH B OJHAKOBIiH (a3l — pa3oM MiJHIMAIOTh, pa3oM OITyCKAIOTh.
Taki nTamkw B IIPOCTOPI YTBOPIOIOTH XBHJIHOBY MOBEPXHIO 3 MEBHOIO (Da30r0. [HIN NTAlIKM yTBOPIOIOTH
XBUIJILOBY TIOBEPXHIO 3 1HIIOIO (ha3oro (Mair. 2).

" g T . Y
- ¥, BN - ‘ ¢-

> ~Tis e -
/ — - ' - =
- - 2 ' = \
1
« ~ 107 - - ~
= . ! - ‘, A \- ‘» =
B v P — - = :m - . -
« $ ‘o = - K ‘ - 5
~ yll ‘ - ,& — - G ‘ =
> — 8 = ! - 1; > il *
- o - i [
= -
« "’~ ‘ "'.C'* ~ ‘ll ‘ iy
y< - L v — i
= s P @ P -
’ : \ < V
P v . 2 : -~ ‘ 5
> - <~ ’ -
'/A = p, /‘,'X , 4 — = >
- - L} - -
B ‘«’ g o 2 \
1
~ 0 ~ S ~
o 2 | S € ¢
3 - = - Gl -‘ - N\ a ¢
Masn. 2



CEPLI: IIEJATOTTYHI HAYKU

A00 aHanori€l0 XBWIb YaCTUHOK MOXE OyTH Mapll KOJIOHH COJIJATiB, A€ KOXKEH coijjiaT (YacTHHKA)
NEepIOANYHO pyXae HOraMH 1 Take IEpeMIllleHHs KOJHMBaHb y HPOCTOPI MOXKHA PO3IIISIATH SIK XBHIJIBOBHUH
nporec.

TakuMm e YMHOM, SIK O To OyJI0 HE3BMYHO, eJIEeKTPOMATrHITHY XBHJIIO Pa/liofiana3oHy TaKoK MOKHA
VABHUTH SIK MOTiK YaCTHHOK, 1110 KOJMBAIOTHCS 3 BIIIOBIJHOIO YacTOTOK. PyXy 4acTHHKH, sIKa KOJMMBAETHCA 1
MEPEMIIYETHCS, BINMOBIAE MEBHA JOBKHWHA XBWJII. 32 aHAJIOTIEIO JO CBITJA, YACTUHKHU SIKOTO HA3HUBAIOTHCS
(oToHaMH, YACTHHKH XBWJIb pajiofiama3oHy YMOBHO Moxemo Ha3BaTH "R-¢poronamu". [lorpamnsroun Ha
npoBigHUK (aHTeHy), " R-(oTOHM " CBOIM ENEKTPUYHWUM IIOJIEM BIUIMBAIOTH Ha EJIEKTPOHH 1 BHUKIMKAIOTH
BIINOBITHY €JIEKTPOPYIIiHHY cHTy. A manmi BCi MPOIECH IMiJACHICHHS PagiOXBHIIb PO3TIJAIOTHECS Y3BUIa€HIM
HITSIXOM.

BucHoBku. PamioxBmimi Sk dYacTWHa [iama3oHy €JEKTPOMArHITHUX KOJHBAaHb  MAlOTh  JBOICTY
KOPIYCKYJIIPHO-XBHJIbOBY NMPHPOAY — L€ 1 XBWJI 1 YaCTMHKM BoJHOYac. KopmycKynsipHO-XBHJIbOBa HMpPUpPOJa
BU3HAYAETHCS TUM, 10 OKpPEMi YaCTHHKU DPaTiOXBWIb II€pe0yBarOTh B KOJMBAJIHHOMY CTaHi, IPH SKOMY
BiZIOYBA€ThCSl KOJMBHHUH TIPOLIEC NEPEXOAY EJICKTPOMArHiTHOi eHeprii 4YacTMHKM B Macy 1 HaBIaKu:
AW —- Am > AW — Am — ... TToTiK 4aCTUHOK, 1[0 KOJHMBAKOTELCS, YTBOPIOE IPOCTOPOBY XBHIIIO 3 100pe
BIJOMUMH XBHJIbOBHMHU BJIACTHBOCTSIMH. HacmpaBmi #ieThCsl mpo Te, M0 iCHYE MBI MPHUHIUIIOBO BiIMiHHI
MPUPOAM XBHJIb — XBHJII SIK KOJUBAHHS MEBHOTO CEPEOBUINA 1 XBUII K MOTIK YACTHHOK, SKMM BJIaCTUBHUI
BHYTPIIIHII KOJMBaJBHUIT IpoOLIEC.
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ABOUT THE DUALITY OF NATURE OF RADIO WAVES

Traditionally, radio waves are considered as wave phenomenon. However, radio waves —
is only part of the total range of electromagnetic waves have a dual nature. It can be a wave and a
particle at the same time. Therefore, there is also the problem of interpretation of radio waves in
terms of duality — as the wave and corpuscular process. Electromagnetic waves discussed as
mutual vibrations caused by electric and magnetic fields: The electric and magnetic fields have

energy. But E and H change during oscillation, and the energy of electromagnetic waves also
changes. Because there is a law of conservation of energy, the question arises: What becomes with
electromagnetic wave energy when it changes? We will follow the fact that the nature of
electromagnetic waves is all the same and it is the same as in the light wave. It turned out that on
the one hand, light is a wave, which spread at the desired environment, on the other hand that’s
particles to which no propagation environment is required. Despite the contradiction of wave and
corpuscular approaches, there is no doubt that light is both wave and particle at the same time. Of
course, all of this could be applied also to radio waves. Therefore it is logical to assume that electro-
magnetic waves, including light and radio waves, are realized as continuous periodic process of
energy transition into a mass and mass into energy AW — Am — AW — Am — ... There is
also a complete analogy with light in this issue. Given the duality of nature of light, it should be
seen as a special stream of particles, each of which is in oscillation state. Also, this stream is
already a wave because of the propagation of oscillations in space. In this approach, the issue of
conflicting duality nature of light is eliminated, as a particle represents a wave process at the
same time. Therefore, no matter how unusual it is, the radio waves should be considered as a
stream of particles as well.

Key words: radio waves, electromagnetic fluctuations of wave-particle nature,
oscillational state
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