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QACKTpoMaI‘HI/ITHOI‘/‘I QHCPI‘I/IH BHyTpI/I KOHCprKL[I/II/I.
PaccmatpuBaroTcs yCAOBHS, IPH COOAIOACHHH KOTOPBIX IIOTOK
SACKTPOMQ_FHI/ITHOI\/‘I SHCPFI/II/I COXpaHHCTCfI CKOABb yFOAHO AOATO.
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1. BBeaenue

B [1] onmceBaeTcs cAeAyroIIuil skcnepuMeHT — cM. puc. 1. bepyres
ABa OPYCKa M3 MAIHUTOMSAIKOIO KEAE3a C BHIEMKOI IT0 IIEHTPY OpycKa 11O
BCEH AAHHE OpycKa. DTH OPYCKU CKAAABIBAFOTCS TaK, ITOOBI OOPA30BAACA
obmmi kamaA. B 2TOT KaHaA BKAAABIBAETCA IIPOBOA, 4 IIO HEMY
IIPOITyCKAETC HMMIYABC TOKa. Ilocae sTOro Opyckm OKasbBaroTCs
CKPEIIACHHBIMUA KAaKOH-TO cHAOH. CHAa HCYE32€T, €CAH IIO IIPOBOAY
IIPOIYCTUTh HMIIYABC TOKA, PABHBIH IIPEABIAYIIEMY IIO BEAUYHHE U
AAUTEABHOCTH, ~ HO  IIPOTHBOIOAOMKHBIA IO  HAIIPABACHHIO.
O0sA3aTEAPHBIM YCAOBHEM BO3HUKHOBEHHUA 3(pdeKra ABAACTCA TOUHAA
00pabOTKa IMPUACTAFOIIUX ITOBEPXHOCTEH, HE AOIYCKAFOIIAA IIOABACHUA
BO3AYIIIHOIO IIPOMEKYTKA MEIKAY HUMH.
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Puc. 1.

Oddexr He Moxer ObITh 0ObBAcHEH Aup@ysuei (rT.K. Opycku
IIPHKAAABIBAFOTCA APYI K APyry 0Oe3 AaBaeHums u "orammaror" mpu
BKAIOYCHUN OOPATHOTO HMITYABCA) MAU MATHHTHBIM IIPUTMKEHHEM (T.K.
MatepuaA OpPYCKOB — fABASETCA MATHUTOMATKHM M HE COXpaHAeT
HAMATHUYEHHOCTD).

AasHas KOHCTpykimsa HasBaHa B [l| XpaHmTeAGM BEYHOrO
asmxeHnst - Perpetual Motion Holder. M mue Takoe HasBaHme
IIPEACTaBAACTCA OYEeHb yAauHBIM. Hipke 1mokasemBaercs, dro B
KOHCTPYKIIMH CYIIECTBYET IIOTOK 9AECKTPOMATHHTHOI sHepruu. Takoi
IIOTOK MOJKET CYIIECTBOBATb B CTATHYECKOH cmcreme - Periaman B [2]
IIPUBOAHT IIPHMEP ITOTOKA 3HEPIHUH B CHCTEME, COAEPKAIIEH TOABKO
SAEKTPHYECKHUH 3aPAA U IIOCTOAHHBIA MATHUT, ITOKOAIIIECH PAAOM.

Puc. 2. . Puc. 3.
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3BeCTHEI B ApyIHE 9KCIIEPHMEHTBI, ACMOHCTPHPYIOIINE TOT KE
acpdexr [1]. Ha puc. 2 mokazaH 3AE€KTPOMATHHUT, COXPAHAIOIINI CHAY
HIPUTAKEHUA IIOCAE OKAFOYEHHA TOKa. [IpeArroAararor, 91O TakuMu
9ACKTPOMATHUTAMH IIOAB30BAACA DA /\EEACKAAHUH IIPH CTPOHTEABCTBE
saamenuToro Kopaaosoro 3amka — cm. puc. 3 [1].

Bo Bcex oTHX KOHCTPYKIIHMAX B MOMEHT OTKAIOUEHHA TOK
SAEKTPOMATHUTHAA 3HEPIHA HMEET HEKOTOPOE 3HaYeHHe. DTa SHEpPrufd
MOKET PacCeATcs IMyTeM HM3AYYCHHA U TEIIAOBEIX ITOTEpb. OAHAKO, ecAl
o1 (PAKTOPBI HE CYIIECTBEHHBHI (IIO0 KpaiiHell Mepe, B HAYaABHBIN
IIEPHOA) JAEKTPOMATHHTHASA SHEPIHA AOAKHA coxpaHATbeA. [Ipum
HAAUYHH  JAEKTPOMATHHTHBIX KOACOAHHN AOAKEH BO3HHKHYTH U
PACIIPOCTPAHATECA IOTOK 3AEKTpOMAarHUTHON sHeprum BHVYTPU
KOHCTpyKIuH. [IpepbBaHmE 9TOr0 IOTOKA MOMKET OBITH AOCTHUTHYTO
paspyiieHnemM KOHCTpykimu. IIpm 3TOoM B CcHAY 3aKOHa COXpaHEHHA
SHEPIHH AOAKHA OBITH COBEpIIeHAa padOTa, SKBAACHTHAS TOM
9ACKTPOMATHUTHOHN 9SHEPIUM, KOTOpas HCYE3aCT IPHU PaspyILICHIH
KOHCTPYKUUHU. DTO O3HAYACT, YTO 'PA3PYLINTEAIO" HYKHO IIPEOAOACTD
HEKOTOPYIO cHAy. VIMEHHO 3TO M AEMOHCTPHPYETCA B YKA3aHHBIX
5KCIIEPUMEHETAX.

Aasee MBI PacCMOTPHUM YCAOBHSA, IPH COOAIOACHHH KOTOPBIX
9ACKTPOMATHUTHAS SHEPIHA COXPAHACTCH CKOAB JTOAHO AOATO.

2. MaremaruuyeckKkasa MOAEAD
2.1. ®eppuroBbIii KyO

Paccmorpum  ky0, COCTOAIIMN U3 MATHUTOMSATKOI'O u
AUIAEKTPUYECKOTO  MATEPHAAd C  OIPEACACHHBIMHU 20COAFOTHOH
MATHUTHOH HIPOHHUIIAEMOCTBIO A 1 20COAFOTHOM AU AECKTPHIECKOM

npoHuaeMocTero €. Ilycte B pesyabraTe HEKOTOPOTO BO3AEHCTBHA B
KyOe BO3SHHKAQ DACKTPOMATHUTHAA BOAHA C SHEPrHE WO. B xybGe mer

TEIIAOBBIX IIOTEPD, 4 U3AYICHA KyOa (B T.9., H TEIIAOBBIC) IIPEHEOPEKIMO
maAel.  Yepes HEKOTOpOE BpeMs  HAPAMETPhl  BOAHBI  IIPUMYT

CTAIITMOHAPHBIE 3HAYEHMS, OIIPEACAAEMBIE 3HAYEHUAMU [, &, WO u

pasMepoM KyOa. DTHMH IIapaMETpaMU ABAAIOTCA HAIPSKEHHOCTb
SAEKTPHYECKOIO IIOAfl U HAIPHKEHHOCTb MAIHUTHOIO IIOAA  KaK

PYHKIIMH AEKAPTOBBIX KOOPAMHAT M BPEMEHH, T.C. E (x,y,z,t ) u

H (x,y,z , 1 ) EcrectBeHHO, OHIN YAOBAETBOPAIOT CHCTEME YPABHEHMIH

MaxkcBeara Buaa
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AAfl TOTO, YTOOBI KYO HE M3AYYAA C HOBEPXHOCTH XO), HEOOXOAMO,
9TOOBI HA BCEX TOYKAX 9TOH HOBEXHOCTH [3]

ExH,=0uE,H, =0. @

CAeAOBATEABHO, AAfl HEHM3AYYAIOIIEIO KyOa AOAKHO CYIIECTBOBATH
pemenne ypasHeHuii (1), KoTOpOE€  YAOBAETBOPSET — YKa3aHHOMY
TPeOOBAHHIO HA BCEX I'PAHAX KyOa.

Hatiaem Ttakoe pemrenne. Paccmorpum  caeayrormue  OyHKIHE
(mpearoxkeHHBIE B [4]):

E,(x,y,2,t) = e cos(cx )sin( By Jsin(jz )sin(ax), 3)
E, (x,9,2,t)= eysin(ax)cos(,bj/)sin(;z)sin(at), )
E_(x,v,z,t) = e,sin(cx Jsin( By Jcos(jz)sin(ax). ©)
H,(x,v,z,t) = h,sin(ax)cos(fy)cos(jz)cos(ax), ()
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H, (x,7,2,t)= hycos(ax)sin(ﬂy)cos(yz)cos(cd), (7)
H, (x, V,Z, t) = hZcos(ax)cos(ﬂy)sin(yxz)cos(a)t), 8)

TACE

€y,€ e €, hx , h N hZ - IIOCTOAHHBIE AMITAUTYABI (DYHKITHIA,

a, ﬂ, ﬂ, () - KOHCTAHTEHL

[MoaGepem aprymentsr cymkimit SIN Tak, 410 9111 DYHKIIME GBHIAK
PaBHBI HYAIO Ha TpaHAX KyOa. PaccMorpum, Hanpumep, rpans XO) npu
Z=2a (rAc A - AAmHA TOAypeOpa KyDa, HAYaAO KOOPAMHAT HAXOAUTCA B
mentpe ky6a). Toraa E (x,y,z= a)-Hy(x,y,z =a)=0 =u
E,(x,y,z=a)-Hy(x,y,z=a)=0, aro caeayer us (2, 3, 5, 6).
CAeAOBATEABHO, 3Ta IPAHb HE H3AYIACT [3] AHAAOTHIHO MOKHO
ITOKA32Tb, YTO BCE IPAHN KyOa HE M3AYUAFOT.

Auddepenrupysa (3-8) u moacraBaga moaygennoe B (1) mocae
COKpAIIICHHUA HA OOIIIE MHOKUTEAH, IIOAYIACM:

1 h,B—hyy +eew=0
2 hy-hate,c0=0
> | hya-hfB+ee0=0
4 e f-eyy—hyuo=0 9)
> eyy—e;a—hyuw=0
0 eya—ef—huw=0
T eyate,ftey=0
8. hya+hyB+hy=0

Ecan O = ,B = A, 10 cucrema ypaBHeHUI (9) IpUHIMAET BHA!

Lol h,—hy +ecem/a=0

2. hy—h; +eyen/a=0
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3 hy—hyteew/a=0

4 e —e, —huoja=0 (10)
5 ex—e,~hyuwla=0

0. e, —ex—huwja=0

T e te,t+e, =0

8 hy+h,+h,=0

B cucreme ypasmenmit (10) ypasmemma (10.7, 10.8) caeayror
HEIIOCPEACTBEHHO 13 IIPEABIAYIIUX. [lepBoie O ypaBHEHMI HE3aBHCHMBI
U U3 HUX MOTYT OBITh HAHACHBI AMITAUTYABI (DYHKIIH.

byaem nckare permenne cucremsr (10.1-10.6) mpu hZ =0. Toraa sra

CHUCTEMA HpI/IMﬁT BHA!:

o exew/a—h, =0

e em/a+h, =0

e.eo/a—hy +hy, =0

—ey +e, —hyuoja=0 (11)
ey —e; —hyuo/a=0

A I ol Bl

—ey+e, =0

Pemnmenne nmeer BuA:

hy =—h,. (12)
hya

e, =—", (13)
EQ@

ey =ey, (14)

e, =—2e,. (15)

AOTOAHUTEABHBIM YCAOBHEM IIPH 3TOM ABAAETCA BEAMYHHA HAYAABHOI
(i coxpanAeMoit B AaabHeltTem) sreprun W, .

Taxmm 06pasom, AAf PeppUTOBOIO KyDa CyIIECTBYET PEIeHUE, IIPU
KOTOPOM KyD ABAICTCA BEIHBIM XPAHHTEACM ABIKCHHS.
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2.2. 7ZKeae3HbIil KyO
PaccmorpuM KyO, COCTOAIIMI U3 MATHHTOMATKOTO jKeAe3a. B atom
cAydae OH 0OAaAaeT (kpoMe L u &) IPOBOAUMOCTBIO O U B HEM MOIYT

IPOTEKATh IAEKTPHYECKHE TOKH C HEKOTOPOi maoTtHOCTRIO J . DTa
IIAOTHOCTh AOAKHA OBITH BKAIOYCHA B ypaBHeHHA MakcBeAAa — TOUHEE,
B Tpu mepseix ypapHeHusa u3 (1). Ilpm stom cmcrema ypaBHeHHIT
MakcBeAAa IPUHUMAET CACAYFOIITUIT BUA:

1. 5Hz_aHy_€aEx+al:0
dy oz ot Ox
2 OH, oH, 9By o] _, (16)

oz ox ot 0Oy

> OHy oH, 0E, o] _,
ox oy o oz

4-8. | cosmaaaror ¢ (4-8) u3 (1)

AwmsAekTprdeckas IIOCTOAHHAA M B 3TOM CAydYae AOAKHA HMETb
KOHEYHOE 3HAYCHHE (IOCKOABKY HHAYE JACKTPOMATHHTHAA BOAHA HE
Moraa Obl CymrectBoBath). (OUEBHAHO, PCIICHHE, YAOBACTBOPSAIOIICE
cucteme (1), yaosaetsopser u cucreme (16) mpm J =0. Taxum
00pa3oM,  AAfl  JKEAG3HOIO  Kyba  CYIIECTBYeT  peIIeHne  —
SAEKTPOMATHUTHAA BOAHA 0€3 9AeKTpmyeckoro Toka. M3  Bcex

BO3MOJKHBIX PEIIEHUN PEAAU3YETCA NMEHHO TaKOE PEIIEHUE, IIOCKOABKY
IIPX HEM JAEKTPOMATHHUTHAS BOAHA COBEPIINACT MHHHUMYM pPaOOTHI
(rounee, pabota orcyrcTByet). [Ipu aTOM JKeAe3HBIN KyO IIpeBparmacTcs B
BEYHBIH XPAHUTEAD ABH/KCHIIA.

3axkArouenue

I/I3 MU3AOKCHHOIO CACAYCT, 9TO B (beppI/ITOBOM U KEAC3HOM KY6C
MOKET paCHpOCTpaHHTCH TaKas 3A€KTPOM2.FHI/ITH2,H BOAHAQ, HpI/I KOTOpOfI
IPaHH KyOa HE H3AYYAIOT, 4 TEIIAOBBIEC IIOTEPH OTCYTCTBYIOT (IIOCKOABKY
OTCYTCTBYIOT 3AEKTPHYECKHE TOKH AQKE B KEAE3HOM Kybde). B armx
YCAOBI/IHX BACKTPOMaFHI/ITHaH BOAHA MOKET CyH_[eCTBOBaTb CKOADBb YFOAHO
AOATO - KyO IPEBPAIAETCA B XPAHUTEAb BEYHOIO ABIKEHHA. Takoi KyO
COXpaHsAeT

L BEAYIHHY BACKTpOMaFHHTHOﬁ SHCpFI/II/I,
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® IIEAOCTHOCTb KOHCTPYKIMU,

® 1, MOXKET ObITh, (POPMY CHIHAAQ, IIEPEAABIIEIO SHEPIUIO B

KOHCTPYKIIUIO; B 9TOM CAy4Yae MOYKHO TOBOPUTH O TOM, YTO

TaKas KOHCTPYKIIHA 3aIIMCBIBACT M COXPaHACT HH(OPMAIIHIO

(MOZKET OBITH FICITOAB30BAHA KAK 3AIIOMHHAIOIIEE YCTPOKICTBO).

Tako#l XpaHUTEAD MOKET OBITh H3IOTOBACH M3 AIOOOIO MArHHTOMATKOIO
MaTepraAa ¥ IMETh APYIYVIO, HE KyOUYIECKYIO popMmy.
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