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Kanaoa

Y CTaHOBIIEHO, YTO B KJIIACCHUYECKON TEKTPOTMHAMUKE It is established that in the classical electrodyita with
IIPY BHITOJHEHHH KaJHOpOBKU JIOpeHIa CyIIeCTBYIOT Lorenz gauge there are solutions in the form ofegaf
pelIeHks B BU/E BOJIH CKaISIPHOTO U BEKTOPHOTO scalar and vector potential at zero magnetic agctrit

HOTEHIIMaNa PY HYJIEBOM MarHUTHOM M dJektpudyeckoMm  field. It is shown that wave scalar and vector ptisg
noste. [Toka3aHo, 4To BOJIHBI CKAISIPHOTO U BEKTOPHOTO can interact with the substance, causing ionizatfche

HOTEHIMANA MOTYT B3aMMOAEHCTBOBATH C BEIIECTBOM, atoms and molecules. The analogue of scalar waves i
BBI3bIBasl HOHU3ALMIO aTOMOB M MOJIEKYJI. YKa3aHa electrodynamics and sound waves in gas dynamics is
AHAJIOTHUS CKAJIIPHBIX BOJIH B DJIEKTPOAMHAMUKE H discussed. Proposed technical application of theewa
3BYKOBBIX BOJIH B razofuHamuke. [Ipeamosxero of scalar and vector potential similar to acoustiwes.
TEXHUIECKOE TIPIMCHEHHE BOJH CKAISPHOTO U Discusses Tesla invented electrical device capable
BEKTOPHOTO MOTEHI[MAJIa aHAIOTUIHOE aKyCTUIECKUM generating and receiving scalar waves

BormHaM. OOCYKIAIOTCS dIEKTPOTEXHUIECKUE
YCTPOWCTBA, CIOCOOHBIC TCHEPUPOBATH U IPUHIMATH
CKaJISIPHBIC BOJHEI

Kirouessie cnosa: BECIIPOBOAHA S IIEPEJJAYA Keywords: SCALAR WAVES, SCALAR POTENTIAL,
OHEPTUH, CKAJISIPHBIE BOJIHBI, CKAJISIPHBIN THE VECTOR POTENTIAL, LORENTZ GAUGE,
INOTEHIMAJI, BEKTOPHbBIM IIOTEHIINAII, MAXWELL ELECTRODYNAMICS, QUANTUM

KAJIMBPOBKA JIOPEHIA, DJIEKTPOJUHAMHUKA  ELECTRODYNAMICS,WIRELESS POWER
MAKCBEJIIA, KBAHTOBA
OJIEKTPOIUHAMUKA

BBenenue

Knaccuueckass Teopusi 3ICKTPOJAMHAMUYECKHX — SBJICHHUM, TOJYYHUBIIAS
pasButue B Tpynax Ammepa [1], Makcsemna [2], Jlopenna [3] u apyrux, onupaercs
Ha MEXaHUYECKYH0 aHAJIOTHIO, MO3BOJIIONIYI0 PACIIPOCTPAHUTH 3aKOHBI MEXaHHUKH
Hetorona u Jlarpamka Ha JIBWXKCHHE TEJ, HAXOJSAIIMXCS IOJ BIUSHHEM CHII
AJIEKTPOMATHUTHOM MPUPOBI. 3HAYUTEIBHBIN ycIieX Teopun MakcBeia mo3BOJIUI
CO3JIaTh KJIACCHYECKYIO U KBAHTOBYIO TCOPHIO TIOJIS, B KOTOPOH IIEKTPOMArHuTHOE
1ojJ€ ¥ TIOJNS OJCMEHTAPHBIX YACTHI[ BBICTYNMAIOT KaK CaMOCTOSTEIbHBIC

cyOcTaHIuu, HaJleJIeHHbIE HEKOTOPOM MaTepUaIbHOCTBIO.
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Pa3sButHe COBpPEMEHHOUN DIIEKTPOIHEPIETUKHA HEPA3PbIBHO CBS3aHO C
METOAAMH Tepeayu 3JIEKTPUYECTBA C HCIIOJIB30BAHHEM ITPOBOJHHMKOB TOKA.
Awmmnep [1] mepBeIM BBIABHHYJ THIOTE3y, YTO JJICKTPUYCCKHUA TOK OOpa3yroT
YaCTHULBI MTOJIOKUTEIBHOTO U OTPULIATENIBHOTO AJIEKTPUYECTBA, KOTOPBIE IBUXKYTCS
B TMPOBOJHHMKAX TMOJ| BIMSHUEM 3JICKTPOIBIKYyIIeH cwmibl. Tecna [4-5], mytem
MHOTOYMCIIEHHBIX HKCIIEPUMEHTOB YCTAaHOBHJI, 4YTO 3€MHas atMmocdepa Mpu
ONPENIETICHHBIX YCJIOBUSIX SBISETCS XOPOLIMM MPOBOJAHUKOM TOKa U, YTO
AIEKTPUUECKYIO SHEPTUIO MOXKHO TMepeAaBaTh MO BO3AYyXY C MOMONIBIO CKAISAPHBIX
IPOJOJBHBIX BOJH. DTOT SKCIEPUMEHTAIbHBIA (DAaKT HAXOAUTCA B KaxylIeMcs
IPOTHBOPEUNHU ¢ Teopueil MakcBesuia [2] , KOTOpBIM Tpernonarai, 4To U B €ro
TEOpHUH, U B MPUPOJIEC, BO3MOKHBI MOMEPEUHBIE AJIEKTPOMATHUTHBIE BOJHBI, TOTAA
KaK «HayKH O€CCHUJIbHBI, KOTJ]a K HUM 00paIlaioTCcsi ¢ BOPOCOM O MOJTBEPKICHUU

WJIA OTPUIIAHUU CYIICCTBOBAHUS MPOJIOJIBHBIX KoJicOaHui» [6].

I'unore3a MakcBesuia Jierjia B OCHOBY TEOPUH JIEKTPOMArHUTHBIX SIBJICHUH,
B KOTOPOU TOIEpeYHbIe BOJHBI CUYMTAIOTCS OCHOBHBIM BHOM 3JIEKTPOMArHUTHOMN
matepuu [7]. OpgHako 3Ta THINOTE3a HAXOAUTCI B  MPOTUBOPEYHH  C
skcriepuMeHTamMu  Tecima [4-5], koropwiii paspaGoTanm MeToj OECIpPOBOIHOM

nepecaadn SHCPIruu, UCII0JIb3Yy: IPOAOJIBbHBIC CKAJIAPHBIC BOJIHEI.

B Hactosmei pabote mokasaHo, 4YTO CyIIECTBYET MIMPOKUN KIIacC PEIICHHIMA
ypaBHeHuit MakcBeinia [2] B kanuOpoBke Jlopeniia [3], onmuchIBAIOIMX CKaTSPHBIC
BOJIHBI, HA KOTOPBIX AJIEKTPUYECKOE M MAarHUTHOE TO0JI€ TOKIECTBHHO 00paIaloTcs
B HOJIb. YCTaHOBJICHO, YTO CKaJSPHBIE BOJHBI B JJIEKTPOJAUHAMHUKE AHAIOTUYHBI
3BYKOBBIM BOJIHAM B ra30BOW JuHaMuke. Ha OCHOBE 3TOM aHANOTUM MPENIOKEHBI
AIIEKTPOTEXHUYECKUE YCTPOMCTBA, CIOCOOHBIE TE€HEPUPOBATH U MPUHUMATH
CKaJIsipHbIE BOJHBI. [I0Ka3aHO, 4TO B3aUMOJEHUCTBUE CKAJISIPHBIX BOJIH C aTOMaMH U

MOJICKYJIaMH IPUBOAUT K HOHHU3AIWMKUM W BO3HHKHOBCHHUIO TOKA. Takoro poaa
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UCTOYHUKH TOKA MOTYT OBITh HCHOJB30BaHbl B pPa3IUYHBIX YCTPOMCTBAX
OecrpoBOIHOM HSHEpreTuku. JlaHbl MpUMEpPbl MOACIUPOBAHWS BOJIHOBBIX TOJIEH

CKQJIIPHOTO ¥ BEKTOPHOI'O IMMOTEHIINAJIOB B CUCTEME TUIIA IBYMEPHOM PELIECTKH.

CkaJsisipHble BOJIHBI B dJIeKTpoAuHaMuke Makcgesia-Jlopenna
Cucrema ypaBHGHUH OJIIeKTpOAMHAMHUKH MakcBemia [2] MokeT ObITh

CBeJIeHa K TEOPHH TIOTCHIIMAIIA ITyTeM TIpUMeHeHUs KanuOpoBku Jlopenma [3]

C2D2¢_62¢ _10C2
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3neck 0603HadeHo C, O,] — CKOpOCTh CBETa, MIOTHOCTh JIEKTPHYECKOrO

3apsfa W BEKTOP IUIOTHOCTH ODJIEKTPUYECKOTO TOKa COOTBETCTBEHHO; @, A —
CKaJSIPHBIA U BEKTOPHBIN TTOTEHITHAIIBL.

Jlns ypaBaenuit (1)-(3) u3BecTHBI pemicHHss B (OpME 3ara3IbIBAFOIINX
MOTCHITUAJIOB, YAaCTHBIM CIIy4aeM KOTOPBIX SIBIISIOTCS TOTEHIMAIBl  JIneHapa-
Buxepra, onmceIBaronme moje TOYEYHOTO 3apsma [3, 7].  3ama3mpiBaromiue
NOTCHIUAIIBI  SIBJISIFOTCST. ~ OCHOBOM  KJIACCHYECKOW  TCOPHHM  HM3IIyYCHUS
DJICKTPOMArHUTHBIX BOJIH, XOTS CYIICCTBYET allbTCpHATHBHAs (POPMYITHUPOBKA
KJIACCUYECKOW DJIEKTPOJAMHAMHKH, B KOTOPOH YYHTBHIBAIOTCS  OINEPEKAFOIIHEC
noteHasl [8-9].

W3BectHo, uTo pemienne B (opme mnoTeHnuanoB JlueHapa-Buxeprta
NPUBOIUT K HEOOXOJAMMOCTH BBEACHUS CHJIBI PAJHAIIOHHOTO TPEHHS THIA

Aobparama-Jlopenna [3, 7] wiu Jlopenna-/Iupaka [10-11], yuuTsiBaromieii norepu
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3apsOKCHHON YacCTHIBl Ha W3IydeHHe. B CBoe Bpemsi 3Ta CHja SIBUJIACH
3HAYUTETBHBIM MPETATCTBUEM Ha IyTH CO3IaHUs IUTAHETAPHON MOJIEN aTOMa, YTO
IPUBEJIO K CO3JaHHI0 KBAaHTOBON MexaHuku bopa-3ommepdensaa [7], B koTOpoit
SJICKTPOH HE M3JIyYacT Ha HEKOTOPBIX Pa3pelICHHBIX OPOUTAxX, OMPEACIACMbIX W3
ycioBust KBaHToBaHus bopa-3ommepderba.

Onpenenenne. pewenue ypasuenuii (1)-(2) nazvieaemes ckansprotl 60amHol,
eciu Ha IMUX PeueHUsX 9NeKmpudeckoe nojie U UHOVKYUsl MACHUMHO20 MNOJI
MOACOeCMEEHHO 00PAWAIOMCSL 8 HOTlb.

Hcmonb3yst onpesieieHre 3ICKTPUYECKOT0 W MAarHUTHOTO TIOJIs, HAXOIIUM,

4TO AJIs1 CKAJISIPHBIX BOJIH CIIPABCIJIMBEI CICAYIONINE ABA YPABHCHU .
E:—D¢—%—?:O, B=0OxA=0 )

VpaBHeHus: (4) BBINOJNHSIOTCS MPH YCJIOBUHU, YTO BEKTOPHBIA TOTCHIIHAI

ABIISICTCS] TPAIMEHTOM HEKOTOPOU (DYHKITMH, TOTa UMEEM

¢+%—‘f=b(t), A=Oy )

3nece Db(t)— mpowsBosmbHas ¢yHKuMsS BpemeHH. IIpearmonokuM, dYTO

IIJIOTHOCTh TOKAa B HpaBOﬁ YaCTH YpaBHCHMU:A (2) TAKKC SABJLICTCA TI'PpadUCHTOM

HEKOTOpOU (pyHKIMH, T.C.
j=0x (6)

B stux npeanonoxenusx cucrema ypapaenui (1)-(3) npunumaer By

22 _62¢__,002
e ot £, (7)
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3nec  g(t)— mpoumsBosmbHas (yHKIMS BpeMmeHH. VICHoms3ys yciaoBHe
kanuOpoBku Jlopenna (9) m ypaBHeHus i ckansapHbix Qynknuid  (7)-(8),
HAXOJHUM, YTO JIJIi COBMECTHOCTH cucTeMbl (4)-(9) HeoOxomumo moTpeOoBarTh,

YTOOBI BBIIOJHSIMCH JIBA YCIIOBUS
X=&(b+g), p=0 (10)
Toraa 3aga4a 0 HAXOXKICHUH pelieHui cuctembl ypaBHenuii (1)-(3) B popme
CKaJSIPHBIX BOJIH CBOJUTCS K PEHICHHIO BOJHOBOI'O YPaBHEHHUS UIS CKAJISPHOIO
MOTEHIHAIa!

62
c’0%¢ - at? =0 (11)

0
¢+F=bp, A=y

[Tokaxkem, uto wmomenb (11) sBisieTcss  aHAJOTUYHOW  MOJENH
pacrpoCTpaHEHHs] aKyCTHMUECKMX BO3MYILIEHUA B HACATBHONW  CHKMMAaeMOM
KUAKOCTH. JIeMCTBUTENHLHO, COOTBETCTBYIOMIAsT MOJIENb, chOPMYyTUpOBaHHAS IS

CKaTUs U CKOPOCTH MOTOKA, uMeeT By [12]:

_CSDS:a—V, Oxv=0

ot 12)
%S, gw=0
ot

3necs S=(0-p,)! P, - cxatme cpemwl, V - CKOPOCTH TeueHHs, C,-
CKOPOCTh 3ByKa. JIerko BHETh, YTO MEpBbie aBa ypaBHeHHs (12) aHATOTHYHBI
ypaBHeHusM (4), a Tpeth ypaBHeHue (12) aHANIOIMYHO YCJIOBHIO KaTHMOPOBKH
Jloperna (3). Takum 00pa3oM, Mbl YCTAaHOBWIIM AHAIOTHIO PAaCIpPOCTPAHCHUS
aKyCTHUCCKUX KOJcOaHMH B MOJENU WIealbHON CxxuMaemoi sxuakoctd (12) u

CKaJSIPHBIX BOJIH B 3JIeKTpoanHamuke Makcpemta-Jlopenna (1)-(3).
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[Ipomomkasi 3Ty aHAJIOTHIO, MOXHO CKa3aTh, YTO JJCKTPUYECKOE U
MarHMTHOE TIOJIE OIMCHIBAIOT BHUXPEBBIC BO3MYIICHUS SJICKTPOMArHUTHOTO TOJIS,
aHAJIOTUYHBIC BUXPSIM B TeueHHUX )UAKOCTH [13]. OTMeTnM, uTo B Halei pabore
[14] Obia ycTaHOBICHA AaHAJIOTHMS MEJICHHBIX TEUYCHHMH BS3KOW JKHUIKOCTH H
muddy3un BEKTOPHOTO MOTEHITHANIA B TTPOBOAIICH cpene. OTMeUeHHAsT aHAIOTHS,
OYEBHUIHO, SBIISIETCS CIEACTBUEM MEXAHHYECKOM aHAJIOTHH, HCIIOJb30BaHHOM
MakcBemiaM TIpU MTOCTPOCHUHM TEOPUU DJIEKTPOMArHUTHOTO IO, B KOTOPOM
OOJIBIITYI0 POJIb WTPAId TIPEJICTABICHHS O TEYEeHWH (QUIIOMJA CKBO3b IOPHCTOC
POCTPAHCTRBO [2].

CkaJjisipHble BOJIHBI B KBAHTOBOM JIEKTPOAUHAMHUKE

Ham mepBbIii B3MISIT KaXETCs, YTO YCJIOBHS BO3HHKHOBEHHS CKaJISIPHBIX
BOJIH B BUIC ypaBHeHU# (4) orpaHMYUBAI0 caMy BO3MOXKHOCTb HAOJIOACHUS 3THX
BOJIH, TaK KaK B KJIACCHYECKON JJICKTPOJMHAMHKE B3aMMOJICHCTBHE 3apsIOB C
AJIICKTPOMArHUTHBIM TIOJIEM OCYIIECTBIISICTCS IOCPEACTBOM cuibl  JlopeHma,
3aBUCSIICH OT IEKTPUISCKOTO U MAarHUTHOTO TOJs1. OHAKO 3TH OTPAaHUYCHUS HE
pPacTIpOCTPAHSIOTCS HAa KBAHTOBYIO MEXaHUKY W KBAaHTOBYIO JJICKTPOJWHAMHKY, B
KOTOPBIX B3aMMOJICUCTBHUE 3aps0B C 3JECKTPOMArHUTHBIM IIOJIEM OMPEICIAeTCS
BEJIMYMHON CKASIPHOTO M BEKTOPHOTO moTeHIuanos [7, 11, 14-15].

JUIss  omMcaHWs JTUHAMUKHA 3apsSOKCHHBIX YacTHI] PACCMOTPUM  CHCTEMY
ypaBHeHHMI Jlupaka BO BHEIIHEM OJJIGKTPOMArHUTHOM II0JI€, WMEEM CHCTEMY

ypaBHEHUU

iy”(l:lﬂ +iqabA2)l//a =my,
e ULV Y. =07 —O°)A! (13)

b
3neck 0603HaueHo V1 Oup Ao, My, - matpums JTupaka, 3apsibl YaCTHIT

(3T0 MOTYT OBITH, HAIIPUMEP, MPOTOHBI, SJTEKTPOHBI, KBAPKU WU MpeoHsl [14-15]),

http://ej.kubagro.ru/2013/09/pdf/28.pdf



Hayunsrnii xypran Kyol'AY, Ne93(09), 2013012

4-HOTCHHI/IaJ'I BHCIIHECTO IIOJIsA, BOJIHOBAasd (1)YHKHI/I5[ U YacTULbl a BXO,Z[?IIHCP’I B

cOCTaB 4acTHIBI D COOTBeTCTBEHHO!, €° = 0.007297352698(24) - nocrosiaHAs

ToHKOH ctpykTypsl, ¥, =W,V Wi - compsokennsri (o DpMHTY) BekTop. B sTOM

CJIy4ac¢ MBI, KakK O6BI‘1HO, mojaracMm, 4ro CKOpPOCTb CBCTA M IMOCTOAHHAA IInanka

pPaBHBI €IUHUIIE.

U3 cuctemsl ypaBHenuit (13) ciemayer, 4To eciau B cpeje, COAeprKalien
COCTaBHBIE YACTHUIIBI, PACIPOCTPAHSIOTCS CKAISIpHBIE BOJHBI, TO 3TO HMPHUBOAMT K
BO3MYIICHHIO OCHOBHOTO COCTOSIHMS YaCTHI[, HampuMep DSJICKTPOHOB B
SIIEKTPOHHBIX 000JI0YKAX MOJIEKYJI U aTOMOB. Eciii BO30Yy:KI€HHE CUCTEMBI BEIET K
ee pacrany, TO Ha MaKpOCKOITMYECKOM YPOBHE HAOIIOMAIOTCS PA3INYHbIC SIBICHUS,
o0ycioBlieHHbIe HOHM3anueld. Kak M3BECTHO, TAKOIO Poja MPOLECCHl MPUBOIAT K
BO3HMKHOBCHHMIO  IPOBOJAMMOCTH, OOYCIIOBJIEHHOH  HalW4WeM  CBOOOIHBIX

HocuTelnel 3apsioB [16].

3anuiieM ypaBHEHHs KBaHTOBOW 3iekTpoauHamuku (13) mis toro ciyuyas,
KOTJla Macca 4YacTHII, BXOJIIMX B TPaBYIO 4YacTh MmepBoro ypasHeHus (13),
CTPEMUTCS K HYJIO, a YETBIPEXMEPHBIM IMOTEHLHUAN SBIISIETCS ITOCTOSIHHBIM B
npezenax cucreMsl. Toraa ypaBHenue J{upaka BBITOIHSIETCS Ha JIFOOBIX PEIICHUSX,
JUIL  KOTOPBIX  YETBIPEXMEPHBIM HMMIYJbC YaCTHUIl 3aBUCUT TOJIBKO  OT

YCTBIPCXMCPHOI'O ITOTCHIIMAJIa B BUJC

Py = da A, a1
3amnuiem Bropoe ypaBaenue (13)B cranmapTHOM hopme
(07 0% A, =l (15)
VuutbiBass CBSI3b HMMIIyJIbCa H  YeThIpexMepHoro moteHimana (14),

NpeaACTaBUM BCKTOP TOKA B CIICAYIOIIECM BHUIC
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) A
=D 0N, Pay / Pao = ALY 0N, 1 Py = K’jZ d.n, (16)

3neck N, - yucno yactuil obnanaronux 3apsyiom U, B equHuiie oonema.
[Moncransis  Beipakenne Toka (16) B ypaBHenume (15), Haxomgum

OKOHYATCJIBbHO
(at2 _DZ)Ay :/'IOA//Za: qana/AO (17)

OrMernM, 4TO B 3TOM ciydae ypaBHeHue IlyaccoHa B 3I€KTpoCTaTHKe
COXpaHsIeT CBOW OObIYHBIA BuH. JleWicTBuTenbHO, wucnoib3dys (17), Haxomum
ypaBHEHUE U1 CKAISIPHOTO ITOTEHIIMAIIA

2 _ 2 _ _ P
(at N )AO - IUOAOZ qana/AO - (18)
a ‘90
[lomyyeHHOE ypaBHEHHE B Clly4ae IOJISI, HE 3aBHUCALIET0O OT BPEMEHH,

cBOIUTCS K ypaBHeHHIO Ilyaccona

0%, =-£

€o
CrnenoBaTenbHO, MBI IOKa3ajid, 4TO Kiaccudeckoe ypaBHeHue Ilyaccona

BBITIOJTHACTCS TIPH YCIIOBHUHU BBITIOJTHEHUS ypaBHeHus (14).

YpaBHeHHe AJI1 BECKTOPHOTO IMTOTCHIIMAJIa KMCCT BU/JT

02 -0%)A =-m%A, mf = —ﬂoZa] Qala /Ay (19)

Kak wu3BeCTHO, TOKHM TPOBOJMMOCTH CBSI3aHBI C JJICKTPUUYCCKUM IIOJIEM
3akoHoM Oma
j=oE (20)
B cBo10 ouepeib, IEKTPUIECKOE MOJIE MOKHO BBIPA3UTh YEpPE3 BEKTOPHBIN U

CKEUISIpHBIﬁ IIOTCHOMAJIbl B BUJC
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_0A

E=-0p-—
P

(21)

3nech o6o3HaueHo @ = Ay— CKaTAPHBIA MOTEHIMAT. YUUTHIBas HAIHMYUC

TOKOB (16) " IIOACTABJIASA BBIPAXKCHHUC IIOJTHOI'O TOKa B IIPAaBYIO YaCThb YPAaBHCHU

(15), naxoaum

1 0°A 1 0A
— = —>.d.n, |A+ou,0¢ +au, — (22)

02A - >
c” ot EP S ot

31ech Mbl BOCCTAHOBUJIM pa3MepHbIN KO3(PPUIIMEHT, UCTIOIb3YS BhIpAXKEHHE
2 _
KBaJIpaTa CKOPOCTH cBeTa B Bakyyme C- =1/&,U,. Ypasuenue (22) Heo6x0aumo

JIOTIOJIHUTE ycioBueM KanuOpoBku Jlopeniia (3). Takum o0pa3oMm, MblI MoKa3ai,
4TO B3aUMOJCHCTBHE CKASIPHBIX BOJH C BEIIECTBOM IPHUBOJUT K MOSIBICHHIO
3JIEKTPUYECKOTO TOKa, OOYCIOBJICHHOTO JBMOKEHHEM 3apsJO0B B KBaHTOBBIX
cucremax. CpaBHuBas ypaBHeHHUs (2) u (22) MOXHO celaTh BBIBOJ, YTO POJIb
3TUX TOKOB CBOJWTCS K BO3HUKHOBEHHIO JOMOJHUTEIBHOU BA3KOCTH B CHCTEME
TaKOW, Kak eciau Obl Bs3Kas JKUIKOCTh IPOCAYMBaIach CKBO3b IOPHUCTOE
HPOCTPAHCTBO.

OTMeTuM, 9TO XOTSI yKa3aHHbBIH 3(PQEKT SBISCTCS KBAHTOBBIM, OJHAKO
noctosiHHas IlmaHKa He BXOOUT B OKOHYATETIbHBIH OTBET, TaK Kak MBI
UCIOb30BaTN ypaBHeHHE (14) BMECTO TOYHOTO BBIPAKEHHS TOKA, COACPIKAIIETO
BOJIHOBYIO (hyHKITHIO [11].

Hakower, 3aMeTuM, 9TO BEKTOPHBIH MOTCHIMAT ObUT BBEJICH B TCOPUH
3JIEKTPOMArHUTHOTO 1oyt MakcBesuta [2] kak BcrioMoraTenabHash BEIMYMHA, TOTA
KaK B Halleldl TEOPUH BEKTOPHBIA MOTEHIMA] PacCMATPHBACTCS KaK HEKOTOPOE
CaMOCTOSATENIbHOE  (DU3MYECKOE TIOJIe, AHAIOTHYHOE TMOJK  CKOPOCTH B
rUapoAMHAMKKe. Takod MOJXO0J TMO3BOJISIET HAMETHUTh HOBBIC IYTH Pa3BUTHS

OHCPI'CTUKHU, B KOTOpOﬁ T'TaBHOC BHUMAaHHUC 6YIIGT YACIATHCA HC 3JICKTPUUCCKHUM U
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MarHUTHBIM TIOJISIM, @ TOJII0 BEKTOPHOTO MOTeHLMaia. B Takom ciydyae MOXXKHO
chopMHUpOBaTH HOBYIO MOJIEIb MPOU3BOJCTBA U PACHpPEEICHUs 3JEKTPOIHEPTUH,
OCHOBAHHYIO Ha HCTOYHHMKAX M CTOKax BEKTOPHOrO MOTEHIMalla, a TakXke Ha
OecIIpOBOIHOM CITOCO0e mepeaaun sHepruu [4-5].

CxkansipHble BOJIHBI U 0eCNIPOBO/IHAS Mepeaya 3JIeKTPUiecTBa

Kak u3BectHo, Tecna uckan mapaMeTpbl COCPEJOTOUEHHBIX 3JIEKTPUUECKUX
CUCTEM, CIOCOOHBIX TEHEpUPOBATh U TMPUHUMATH DIEKTPOIHEPTUIO B PEKUME
OecripoBoiHO  cBsizm  [4-5]. Tlpocreiimmii  reHepaTop CKaISPHBIX  BOJH
MPEACTABISAET COO0M MPOBOASIINI MIap, YCTAHOBIEHHBIN IOCTATOYHO BBICOKO HAJl
MOBEPXHOCTBhIO 3€MJIM, COCIMHEHHBIM ¢ KaTymkoil Tecnma, mpepeiBareinemM u
UCTOYHUKOM TOka — puc. 1. [IpuemMHUK mpencTaBiseT coOOW MPOBOISIIMIA MIap,
COCTMHEHHBIN ¢ Karymikod Tecma u ¢ Harpy3koi - puc. 1. O6a ycTpoiicTBa OblIN
3armareHToBanbl Tecna B 1900 r mon Ha3BaHWeM «AmmapaT i Iepeaadu
AIIEKTPUUECKO# dHeprum» [17].

B nanbHeilieM HEOAHOKPATHO MPEANPUHUMAINUCH MOMBITKH HCIONb30BaTh
3TOT Crmoco0 JIs MPOMBIIUICHHOW mepenaun syekTposnepruu [18]. C Touku
3peHust Mojieu (22), 3T0 MOXET OBITh JIOCTUTHYTO MyTEeM 3aJaHHs UCTOYHHKOB U
CTOKOB BEKTOPHOTO TOTEeHLMana. TakuMm o00pa3oM, BEKTOPHBIA MMOTEHIIMAT
SIBJIIETCS. OCHOBHBIM ()aKTOPOM B OECIPOBOIHOM Mepeaun FNEeKTPOIHEPTHH.

MoxHo chopMyaupoBaTh MOJENIb €CTECTBEHHOM IMepelayud >SHEpruu,
OTHPAsICh HA TMIPOCTYIO AaHAJIOTHIO CETH JIMHUH JIEKTpoIepead U peuHoi ceT. J1a
aHaJiorusi uMeeT TiyOOKud (U3MUECKH CMBICT, TaK Kak B MPUPOJE PEKU
BBITIONHSIIOT ~DHEPTeTUYECKYI0 (YHKIMIO, TOXOXYI0 Ha (QYHKIUIO JIMHUN
anekTporniepenad. Mogenb (22) oTpakaeT TPUPOIHBIE MPOIECCH, B KOTOPBIX
DIIEKTPOMArHUTHOE  «T€YEHUE», OMUCHIBAEMOE BEKTOPHBIM  IOTEHIIUAJTIOM,

OCYHICCTBIIAICTCA OIITUMAJIBHBIM ITYTCM, HOIIO6HO TCUCHHUIO PCK.
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No. 649,621 Patontod May 15, 1900,
N. TESLA. e ey

APPARATUS FOR TRANSMISSION OF ELECTRICAL EMERGY.
Ik ppliontiom Aled Pein 1B, 0061

CHa Madel.)

B

Miwle Beala, fnveror
dir Atz

Puc. 1. IlareHT Cc omucaHueMm ammapaTta Jjisi OECIpOBOJTHONW TIepeaadn

anekTprudecTBa, nmoydeHHsrid H. Tecia B 1900r.

Ecin ke wucnoib3oBaTh aKyCTUYECKYIO aHAJOTHIO, OCHOBAaHHYIO Ha
ypaBHEHUM s ckamspHoro moTeHmuana (11), To 3amavya  3HAYUTEITHHO
yopoiiaerca. B 3ToM ciaydae MOXKHO BOCIOJIB30BATHCS XOPOIIO Pa3BUTHIMU

METOJlaMU Tepeladyd 3ByKa, a MpoOsieMy CO3JaHHUsI TEXHUYECKUX YCTPOMCTB
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penaTh o aHAJIOTUHU C aKyCTHKOM, CO3/1aBasi MPEIBAPUTEIBHO COOTBETCTBYIOIIYIO
KOMOMHAIMIO MCTOYHMKOB M TNPUEMHHUKOB 3Byka. Hampumep, eciam tpebyercs
CHAOUTh AJIEKTPOIHEPTUEH OOJBIIOE MOMEIICHUE C MHOKECTBOM MPUEMHHUKOB, TO
3Ta 3a/1a4a CBOJMTCS K HAXOXKJICHHUIO 3BYKOBOTO IMOJIS B AHAJIOTUYHOM ITOMEIIEHNUN

THUIIa KOHOCPTHOI'O 3aJ1a WJIM CTaAOHA.

MoaenupoBanue 0eclipoOBOAHOI MepeaayYn 3JIeKTPHIECTBA

PaccMoTpuM BO3MOKHYIO MOJIEh OSCIIPOBOIHOM Tepeiaun dJIEKTPOIHEPTUU
yepe3 IMOCPENICTBO BOJIHOBOTO TOJISI CKAIAPHOrO MOTEHIMada. DTOT METOJ He
TpeOyeT HUKAKUX 3aTpaT dYHEPTUH, TOATOMY 3P(HEKTUBHOCTD Mepeaddl YHEPTUH HE
obcyxmaeTcs. B kadecTBe reHepaTopa CKaJsIpHBIX BOJIH HCIOJB3yEeTCS CHUCTEMa
BEPTUKAIBHBIX METALTUYECKUX TPYyO paauyca R, He UMEIOIMMX MPSIMOTro KOHTaKTa
c 3emJied — puc. 2. B ropm3oHTAIIBHOM CE€YEHHUU TPYObI 0Opa3ylOT PEIIETKY C
marom L. Cucrema npuBoAMTCS B KOHTAKT C 3eMJIEH depe3 MpephIBaTelb MU C
3aJJaHHOM YaCTOTOM, AaHAJOTMYHO TOMY, KaK 3TO OCYIIECTBISETCS B anmapre Tecna
—puc 1. Takas cuctema MOXKET ObITh YaCThI0 KOHCTPYKIIMU BHICOTHOTO 3/IaHUS.

[Tockonbky 3emMist 001amaeT OOJBIIUM JICKTPUUECKUM 3apsioM, TO BCAKUN
W30JIMPOBAHHBIN MPOBOJHUK B TIOJIE 3€MJIM MPUOOPETAET AICKTPUUECKUN 3apsij,
MPONOPLUHMOHATBHBIM  €MKOCTH NpoBOAHUKA. [Ipm »3TOM Mexay 3emied u
MPOBOJHUKOM BO3HUKAET PA3HOCTh MOTEHIHANIOB. IIpM BO3HHUKHOBEHHHM XKeE
KOHTaKTa MPOBOJHUKA C 3eMJIEH MPOBOJHUK MPUOOPETAET MOTEHIUAT 3EMIIH.
Takum  00pa3oM, TOTEHIMANT KaXIOTO H3 MPOBOAHUKOB  HCIBITHIBACT
MEepUOUYECKUEe KOJeOaHUsl, YTO NPUBOAUT K TEHEpald BOJHOBOTO TIOJS B

IPOCTPAHCTBE MEXKIY TpyOamu — puc. 3-6.
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Puc. 2. Cucrema tpy0, 00pazyromux pemerky ¢ marom L =12.

Ha pwuc. 3 mpencraBneHsl BapuaHTBl pacuyeTOB BOJHOBOTO  ITOJIH,
BO3HHUKAIOIIETO B cucreMe TpyO mpu cooTHomeHud pasmepoB L/R=100 u c
XapaKTEePHBIM BOJHOBBIM YHCIOM Kojebanuii K=a/Cc=1. W3 npuBeaeHHBIX
JAHHBIX BUIHO, YTO CO BPEMEHEM IMPOUCXOANUT CBOCOOpa3Has HaKadyka BOJHOBOTO
TIOJISl ¢ OJTHOBPEMEHHBIM YCIIO)KHEHUEM BOJIHOBOW CTPYKTYpBI. [l cTabmim3anuu
BOJIHOBOTO TIOJII B OOIIEM e Cllydae MOXHO MPEIINOJIO0XKHUTh, YTO B CHCTEME
CYIIIECTBYET BS3KOCTh, OOYCIIOBICHHAs PACCESHUEM OJHEPTUU BOIHOBOTO OIS
IPOIOPLUOHANLHO VP, .

Ha puc. 4 npuBeieHbI pacyeThl BOJIHOBOTO TIOJISI B CUCTEME C COOTHOIICHHEM
pasmepoB L/ R =100 u ¢ BomHOBBIM urcaoM Konebanuit K= /c=1/12. B stom
clly4ae B CHCTEME JOJDKEH HaOMI0JaThCcs pPE30HAHC, KOTOPBIM MOIaBISIETCS
BSI3KOCTBIO  MPOIOPIIMOHATBLHON MPOWU3BOJAHON TMOTEHIMAa IO BPEMEHU C

ko3 durmentom y = 001,
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ELy). b= a7 ___ Altxy)

wt=100g-m/2

e

Puc. 3. dopmupoBaHuE BOJHOBOTO TIOJS CKAIIPHOTO M BEKTOPHOTO
MOTEHIIMAIOB B CHCTeMe ¢ Iarom pemetku L =12, pagnycom tpyosr R = 006 u ¢

XapaKTEePHBIM BOJHOBBIM uucioM K=a/c=1; y=0.
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Pltay) wt=20r—n/2 L o78

Pltn3)

Puc. 4. ®opmupoBaHHE BOJIHOBOTO TIOJIS CKaJIIPHOTO U BEKTOPHOTO
norteHnuanoB B cucreme ¢ L/R=100. XapakrepHoe BOJHOBOE YHCIIO

k=a/c=1/12;y = 001. Ha HuXHHX pHCYHKaX [MOKa3aHa pa3BepTKa MOTECHI[HAa

B IByX ceueHmsax: Y =1, 3.

Ecnu B cucteme ¢ mapameTrpaMu Kak Ha pHC. 3 337aTh BSI3KOCTb CHCTEMBI
IPOMOPIUOHAIBHYIO TMPOU3BOJHON CKAISIPHOTO TMOTCHIMANA 110 BPEMEHH C
ko3 durmentom y = 0.1, To MOKHO MOJYYHTH BO BCEM 0OBEME BOJHOBOE MOJIE,
KOH(HTYypaIus KOTOPOro coxpansercs Ha npotsvkenun 100nepuoaoB — puc 5.

OTMeTuM, 4YTO JaHHBIE Ha pUC. 3-6 TOIYYCHBI C HCIOJIH30BAHUEM

CTaHJAPTHOW MPOLEAYPHl PELICHUS BOJHOBBIX YPaBHEHHW C IEPUOAUYECKUMU
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IPaHUYHBIMH YCIIOBUSIMH, peann3oBanHoi B cucteme Wolfram Mathematica 9.0
[20]. TloTeHmman Ha TIOBEPXHOCTH TPYOBI MOJEIMPOBAICS SKBHUBAJICHTHBIM
OJTHOPOJIHBIM ~ paclpe/ie]IeHueM IUIOTHOCTH 3apsiia 10 CEYCHHI0 TPYyOBl C

aMIUTUTYAOM PABHOM €IMHUILIE, N3MEHSIOMIENCS IO TAPMOHUYECKOMY 3aKOHY:
b+ 0, — K@, -y, =—[1- UnitStepk® + y* - R*)]sint (23)
3necs UnitStep(x) =0, for x <0 andlfor x=0.

CrnenoBaTenbHO, JIaHHBIE Ha puC. 4-5 OTpakaloT peajbHOE HW3MEHECHHUE
NOTEHIIMajla B YCTAHOBJIEHHBIX eMHUIaX. Tak, Harpumep, aMIUIUTyAa KoieOaHui
MOTEHIIMAaJa Ha MOBEPXHOCTH TPYyOBl B CHUCTEME C IapaMeTpaMu Kak Ha puc. 3
nocturaet eauHuIbl 3a 10 mepuonoB konebanuii — puc. 6. OTO O3HAUAET, UYTO
MOXHO paccMaTpUBaThb paclpefereHue MOTEeHIHala BO Bcell  obnactu
OTHOCHUTENIbHO BEJTMYMHBI OTEHIIMANIa PABHOMN €MHHUIIE.

B ciyuae Bo30yxaeHUs MOl OT BHEUIHErO0 UCTOYHUKA TOKA, KaK B anmapare
Tecna, moteHMan TpyObl ABJISIETCS YIHPaBISEMbIM MapaMeTPOM, UTO IO3BOJISIET
co3JaTb BOJIHOBOE IMOJ€ C TpeOyeMbIMU CBOMCTBaMHU. Takoro poja CHUCTEMBI
OecpoBOJHON TMepenayn d3JIEKTPUYECTBA MOTYT OBbITh HUCIIOJNIB30BaHbl IS
obecrieueHus MUTaHus 0€CTIPOBOAHBIX MEPUDEPUIECKUX YCTPOUCTB KOMITBIOTEPOB,
MOOWJIBHOM CBSI3U U T.I. B OT/ACNBHBIX 3[JaHUSX U B pailoHaX ropojioB ¢ OOIBIION
IJIOTHOCTBbIO HaceseHus. JleHCTBUTENbHO, KoyieOaHusl CKaJSpHOTO IMOTEHIMaa
JIETKO MOYKHO MpeoOpa3oBaTh B KOJIEOAHUS HANPSIKEHUS B AIEKTPUUYECKOM IIEMH,
UCIIOJIB3Ysl, HAIIPUMEP, B KAYeCTBE MPHEMHHKA YCTPOUCTBO Trma [17].

[TpuBeneHHbIE TPUMEPHI MOKA3BIBAIOT, YTO METOJ OECIPOBOIHON mepenauu
AJIIEKTPOIHEPIUHM, OCHOBAHHBIM Ha BO30YXIEHHHM KOJI€OAHUW  CKAJISIPHOTO
NOTEHIMajda B CHUCTEME BEPTUKAIbHBIX TpPyO, MOXKET ObITh HCIOJB30BAH B

IMIPOMBIIIJICHHBIX Maciradax.
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Gtz wi=20x—mx2 Lo.1s

-0.05

—00s

—0.15

dtxy) wt=200m—mx/2 0.15

0,05

—0.as

Puc. 5. Crabunuzanus BOJHOBOTO IIOJII B CHCTEME C MapamMeTpamMu

L/R=100, k=a/c=1;y =01 Ha cpemuux puCyHKax IIOKa3aHa pa3BepTKa

MOTEHIIHANA B IBYX cedeHusx: Y =1, 3.
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Pltxy), wt=20r
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Puc. 6. ®opmupoBaHHE BOJIHOBOTO TIOJIS CKaJIIPHOTO ¥ BEKTOPHOTO
MOTEHITUAJIOB B cHcTeMe ¢ marom pemeTku L =12 u pagnycom tpyost R = 006 :
aMILTUTy/1a TIOTEHIIMala B CeYeHUH TpyOsl gocturaet 3HaueHus 1 3a 10 mepuomos

KoseOanuit (HIKHUIA TIpaBblii pucyHOK). BoaHoBoe uncio K=a/c=1; y=0.

Bosnukaer Bompoc 00 3(PGEeKTMBHOCTH TaKOro MeToJa Mepenadyu
ANEKTPOAHEPTUU. 3aMETUM, 4YTO JTOT BONPOC HMMEET CMBICI TOJbKO NpHU
WCTIONh30BAHUN HMCKYCCTBEHHBIX HCTOYHHKOB HSHEPTHH, TOTJAa KaK TEXHHUYECKH
BO3MOXKEH BapHaHT HWCIIOJB30BAHUS E€CTECTBEHHBIX HCTOYHHKOB JHEPTUHU
CKaJSIPHBIX BOJH, KaK B TPUBEACHHOM BEINIe TpuMmepe. JlelcTBUTENbHO, Hala

IUIaHeTa camMa 110 cebe SABIAeTCI HCTOYHHKOM CKalIsIpHBIX BOJIH, O YCM
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CBHUJICTEILCTBYIOT TIpO30BbIe pa3psaabsl. Kpome Toro, 3emiis HaxoauTcs B
OKPY)KEHMM JPYIMX KOCMHUYECKMX TeJ, BKiItodasgs ConHIE, KOTOpbIE MOTYT
reHepupoBaTh ckaisipabie BoJHBI [20]. OcBoeHHME ATOTO BHIA SHEPTHH MOXKET

OKa3aTh OOJIBIIIOE BIMSHUE Ha pa3sBUTUC MI/IpOBOI>’I 3KOHOMMHKH.
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