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Mownomons J{upaka (MAarHATHBINA 3apsi, COOTBETCTBYIOIINA OJJHOMY U3 MOJIIOCOB MAarHUTHOTO TUTIONS)
JI0 HACTOSIIIETO BPEMEHW HE HaWJeH B MPHPOJAE, HO TEOPETHYECKH €ro CYIIECTBOBAHHE MOXHO
mpeanojiaraTh Ha IUIAHKOBCKHX pa3Mepax BellecTBa M 1ojds. Bo3moxHO, 4TO (opMupoBaHUE
MIEPBOHAYATIFHBIX SJIEMEHTOB MaTEPHH OCHOBAHO HA CHMMETPHH DJIEKTPHUECKUX U MATHUTHBIX TTOJIEH.

Respect faith, but doubt is
what gets you an education’.
1. TloHATHEe HANPSHKEHHOCTH MArHUTHOTO IOl IOCTPOEHO Ha (opManbHOM
AHAJIOTUM T0JeH HEMOJBIDKHBIX 3aps[OB M HEMOJBIKHBIX HAMAarHUYEHHBIX Tell.
Takast aHamorus 4acTo OKa3bIBACTCS BECbMa MOJIE3HOM, T.K. MO3BOJIACT NEPEHECTH B
TEOPHIO0 MATHUTHOTO I0JI METO/IbI, Pa3pabOTaHHbIE JUIS ANEKTPOCTATUUECKUX MOJIEH.
HanpskeHHOCTh MarHUTHOTO IIOJNISL MepeonauanvHo Oblia BBedeHa B (opme
3akoHa KyroHa depe3 MOHATHE MAarHUTHON MAacChl, aHAJTOTHYHON SIEKTPHIECKOMY
3apsily, Kak MeXaHW4ecKas CUJIa B3aUMOJIEHCTBUS IBYX TOUEUHBIX MArHUTHBIX Macc B
OZHOPOJHOM cpefie, KOTopas IPONOPLUOHAIbHA IIPOM3BEAECHUIO ITUX MacC U 00paTHO
IPOIOPINOHATIbHA KBAPaTy PACCTOSIHUSA MEXIy HIMU
mp;m;

F=k—3 (1)

rae M; U My - B3aUMOJCHUCTBYIOLIME MATrHUTHBIE MACChI, I - PAaCCTOSHHUE MEXKITY
TOYKaMHU, B KOTOPBIX MArHHTHBIE MAacCChl CUHTAIOTCS COCPEIOTOYCHHBIMHU; K -
KO3 PHUIHEHT, 3aBUCSIITNI OT CBOMCTB CPE/Ibl M CUCTEMBI SAMHUI] H3MEPEHUSI.

Cuna F HampaBieHa no npsiMoil, COeAMHSIIONIEH LIECHTPbl MAarHUTHBIX Macc.
MarnutHble Macchl OJHOTO 3HAaKa OTTAJKUBAKOTCA, a IPOTHUBOIOJIOKHOTO -
MPUTATUBAIOTCA. /{711 KOJIMYECTBEHHOM XapaKTEPUCTUKHW MArHUTHOTO ITOJS MOYXHO
BOCIMOJIB30BAThCS MEXAHWYECKOW CHJIOW, JEHMCTBYIOIIEH Ha ITOJOKUTEIBHBIA TOJIFOC
npoOHOr0 MarHuTa, B TOM TOYKE, IJI€ OH PACHOJI0KEH B POCTPAHCTBE.
HanpssiceHnocmplo MAZHUMHO20 NOAA HA3bIBAEMCS OMHOUIEHUE MEeXAHUYECKOU
Cunbl, Oelicmayroujell Ha NOJOHCUMENbHBI NOIOC NPOOHO20 MACHUMA, K 8ETUYUHE €20
MAZHUMHOU MACCbl UIU MEXAHUYECKAas Culd, O0eucmeylowds Ha NOJONCUMETbHbI
nonoc npobHo2o macHuma eOuHuyHol maccwl (M) 6 OaHHOU MouKe noJs.
HampsiokeHHOCTh M300pakaeTcss BEKTOpoM H, uMeEommM HampaBlieHHE BeKTopa
MexaHU4ecKkou cuibl F.

H= — (2)

Ecan OIpPCACINTL HAIIPA)KCHHOCTL BO BCCX TOYKAX MAIHHUTHOIO I10JIA, TO MOKHO
IOCTPOUTL JIMHHUHM, HAIIPABJIICHHUC KaCATCIIbHBIX K KOTOPBIM B KEI)KI[OfI TOYKE I10JIA

1 v v
Bepa — 3T0 XOpoLLO, HO NYTb K BEPLUMHAM 3HAHWUIN NEKUT Yepes LO0NNHY COMHEHWUI (aHrn. adopusm).
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OyneT coBmajaTh C HaIpaBiICHUEM HAIpPSHKEHHOCTU. Takue JIMHUM Ha3bIBAIOTCA
JIMHUSIMU HAIPSDKEHHOCTU VI CUIO6bIMU TUHUAMU.

Cunoevie nunuu, B OTIIMYNE OT JUHUN UHIYKUMN MAarHATHOTO I0JIsl, HAUMHAKOTCS Ha
MIOJIOXKUTENIbHBIX MArHUTHBIX Maccax M 3aKaHYMBAIOTCS HAa OTPULATENIbHBIX, T.€.
npepuviéaomcs.

Jns M30TponHOM cpeapl (paccMaTpyBaeM YacTHBIA cllydall B3aMMOJICHCTBUSL B
BaKyyMe) CBSI3b MEX/ly MUHAYKLIHMEHW U HAIPSHKEHHOCThIO MArHUTHOTO T0JISA

B
B = puoH, nmn Ho =+ 6

[TocnenHee COOTHOIIEHHWE MOXHO HCIIOJIB30BATh JJIsl ONPEICNICHUS MAZHUMHOU
nponuyaemocmu [l KaK OTHOIICHMS MHIYKUMU K HANpsHKEHHOCTH MAarHUTHOTO
HOJIS.

C uenpio omnpenenaeHus pasMEPHOCTH MArHUTHOTO 3apsijia pacCCMOTPUM aHAJIOTHH
st 3akoHa Kynona, 3akoHa HploTOHA ¥ TNPUBENEHHOTO ypaBHEHUS IS
JIEKTPOMAarHUTHOU SHEPTHUU.

JIBa sjeMEHTapHbIX AJIEKTPUUYECKHUX 3aps/ia B3aUMOJCHCTBYIOT MEXAYy coOoil B
COOTBETCTBHH C 3aK0HOM Kymona’:

1 e?

= 4
€ 4ame, 12 “)

rac € - BSaHMOﬂeﬁCTBYIOHlﬂe JJICKTPUYCCKHUEC DJIEMECHTAPHBIC 3apsabl, I' - paCCTOSHHUC
MCXKY TOUYKAMH, B KOTOPBIX JJICKTPUICCKUC 3apA/ibl CHUTAOTCA COCPCAOTOYCHHBIMU,

41TE
n3mepenus CU.
COOTBETCTBEHHO IJIS DJIEKTPUUYECKON HATIPSDKEHHOCTH U DJIEKTPUYECKON MHAYKITUH (B
CKaJsipHOU (popme) BBITIUIIIEM MaTEpHATIbHBIC YPAaBHEHUS:

1 . o
= —— K03 (HUIHMCHT, 3aBHUCAIINNH OT CBOWCTB Cpellbl U CUCTEMBI €IUHUIL
0

D
DZSOE, 80 == E (5)

TJIe &y — AMIJICKTPUUYECKAs POHUIIAEMOCTh BaKyyMa.
[IpeoOpa3zyem BeipaxkeHue (4) K CIEIyIONIEMY BUIY:

2
— —_ & _ p2
Eereznre - Ee)le - 2¢ - ﬁe (6)

0
rie A, — JJMHA BOJIHBI, COOTBETCTBYIOUIasi BOJIHOBBIM CBOWCTBAM YaCTHULIBI
(71eKTpOHa), UMEIOIIEH AIeMEeHTapHbBIN 3JEKTPUUECKUH 3apsij e,

2

€ _ p2
20 pé — Keadpam HOPpMUPOBAHHO20 INEKMPUUECKO20 3APAOA B CUCTEME €AUHMUIL

u3Mmepenusa CI'C (¢ kodpPUIIMEHTOM HOPMHPOBAHHUSA, COTJIACHO MPHUHATON CUCTEME

2
MUcnonb3ayem cuctemy egmHul, usmepennn CU, Kak Hambonee yaobHyto B NpeacTaBAeHUU U MOHUMAHUK
dU3NYECKoM cyTH BENNYMH
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enunul, u3Mmepenuss CH) u 3aBHCAIIETO OT CBOWMCTB cpeibl (Bakyyma B JaHHOM
ciydae).

B mocnemHeM yTBEpXKACHHM JIETKO YOCIUTBHCS, IPEACTABUB HOPMHPOBAHHBIN
DJIEKTPUYECKHH 3apsa S, B CUMBOJBLHOM BHJIE CIUHUI] H3MEPCHUS:

== [mer1] )

YTO COOTBETCTBYET 3HAUYCHHMIO B eauHuIax wusmepenus CU: 10/c [Kn] s
anekTprueckoro 3apsaa u 10/(4mc) [Ki] — mid moToka 3JIeKTpHIeCKOro CMEILCHHS .

Jlns BceMUpHOTO 3aKOHA TATOTEHHUs (3akoHa HbOTOHA) MPUMEHWB aHAJOTHYHBIC
peoOpa3oBaHUs, TTOTYUNM:

E‘prrpznrrp = Erp/lrp = 2my - mg:ﬁrzp (8)

rac Yy — rpaBuTallMOHHasA IIOCTOAHHAasA, My — MaccCa JJICMCHTa IIPOCTPAaHCTBA Ha
INTAHKOBCKUX JJIMHAX (OHpeI[eJBIeMBIX ITIOCTOAHHBIMH h, ¢y, 6 061/{/;8]1/1 cuyvae
m% = mOI—)MmOI‘p );

E zp TOHEPI'HUA I'PABUTALIH,

/1Fp - JJTMHA BOJIHBI TPABUTALMOHHOTO B3aUMOICHCTBHS.

27'[)/ y m%Zﬁfp— Keadpam HOPMUPOBAHHO20 cpasuUmMauuUOHHO20 3apﬂOa.
HOpMHpOBaHHBIﬁ I‘paBI/ITaHI/IOHHHﬁ 3apsan ﬁl‘p HMCECT CIICAYIOIIYIO pa3MEPHOCTh!:

3 1
— nmST—1
[Brp]= [LZM 2T ] ()
AHaJ'IOl"I/ILIHO, AJIA DQJICKTPOMArouTHOI'O ITOJIA:
— — N2
EaM)laM - hC _:B3M (10)
riae h —mocrosianaas [1nanka; ¢ — CKOpOCTh CBETa B BaKyyMe;

B2, - Keaopam KeaHmo60-MexXaHu1ecKo2o 3apaod.
PasMepHOCTh KBAHTOBO-MEXaHHUECKOTO 3apsiia f3,,,:

3 1
(8] = e = [LZM2T Y| )

[IpoBeneHHBIN aHANMHU3 Pa3MEPHOCTH TIPOJEMOHCTPUPOBAII HAM CITPABEAJIMBOCTh
NPUBEACHUS U3BECTHBIX 3aKOHOB JIEKTPOCTATUKY, TPABUTALIUU U
AIIEKTPOMAarHeTu3Ma K eIuHOM opMe 3anucu 4epe3 KBaJipaT COOTBETCTBYIOIINX
3apsanoB. PackpeiBas Beipakenue (10) ams 31eKTpOMarHUTHON (MHEPTHOM) MaccChl
YAaCTHILIbI, TOTYUYHUM:

3 Bb.M.ABopckuin, A.A.Jetnad. CnpaBoyHuK no ¢usmnke.M.:»HAYKA», 1980., cTp.487



h
Myy * Agy = - (12)
HCHOHI)?)yeM BpraH(eHI/Ie (1) JJIA 3allMCHU B3aHMOﬂeﬁCTBHﬂ TUIIOTCTHUUYCCKUX
MArHUTHBIX 3ap$II[OB MOHOHOJIGI‘/'IZ

_ 1 p?
T 4mpg 12

(13)

M

rIe U — MarHUTHBIA 3aps MoHomojs Jlupaka; p, - MarHWTHas MPOHUIIAEMOCTH
BaKyyMa.
W npuBoaum Beipakenue (13) k anamorugyHoMy BUy (cM. hopmysl (6), (8), (10)):

2
E,nu2mr, = EyAy = 2“70 = B2 (14)

B2 - keadpam maznumnozo 3apada MOHONOA.
COOTBETCTBEHHO, Pa3MEPHOCTh MATHUTHOTO 3apsiaa [5,, MOHOTIOJI:

_ ] = [z s
Bl = | =] = (15).

N3 ananuza pasmepnocteil (14) u (15) cnenyer, 4TOo pa3MEpHOCTh MATHUTHOTO
3apsa MmoHonoJuis J{upaxa:

[u] = [B - c] (BombT Ha cekynmy = Bebep) (16),
4TO  COOTBETCTBYET CAMHHIIC HW3MCPCHHS MArHUTHOTO  IOTOKA. Jlost
SJIEKTPUIECKOTO 3apsi/ia HMECM:

[e] = [A - c] (AMnep Ha cekyHuay = Kynon) (17),

YTO TAKXKE COOTBETCTBYET KAK €AUHULIEC U3MEPEHUs DJIEKTPUUYECKOrO 3apsja, Tak U
IOTOKA DJIEKTPUYECKOTO CMELICHHUS.

Takum 00pa3om, NOABITOKKBAS AAHHBIM pa3/iel, MOXKHO KOHCTAaTUPOBAaTh, 4YTO
UCTIOJIb3ysl AaHAJOTUH, METOJ MOJ0OMH M aHau3 pa3MepH00TeI?I4, MBI I10JIyYUIIU
pa3MepHOCTh MArHUTHOTO 3apsijia MOHoIoMs [B- cek].

2. CooTHOLIEHUSI MEXKIY 3apsiiaMH Pa3JINYHbIX B3aUMO/1eii CTBUIA.

Kak runorerndyeckuii MarHUTHBIN 3apsg MOHOMNOJS J(Mpaka CylIEeCTBYIOIINM, TMO-
BUAUMOMY, NpPU 108, Tak u B3auMomeHcTBHE DJEKTPUYECKUX Y MarHUTHBIX
3apAnoB, (OPMHPYIONIUX  JJIEKTPOMArHUTHOE  TOJIe, MOXXHO  MPEACTaBUTH
AHAJOTUYHBIM, NPUBEACHHBIM BBIIIE, BBIPAKECHUEM JUISI CWIBI 3JIEKTPOMAarHUTHOIO
B3aMMO/JICHCTBUS:

N [laHHas MmeToAvKa BrnepBble NpUMeHeHa B paboTe 1987r. : cM. AeNOHUPOBaHHYO cTaTbio « CUBKOOMUPANT» ot
26.04.1999r., Ne474, http://bajandin.narod.ru/T1.pdf
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1 e-u c eu
Feu = ———=—— (18)

JATATEgp, T2 AT T2

N npuBomum Beipakenue (18) x anamormunomy Bumy (cm. dopmymnsr (6), (8),

(10),(14)):

E, 2 % (19)

eutey =

O4eBHIHO, YTO IS DJIIEKTPOMATHUTHOIO B3aUMOIeHCTBHS, Boipakenus (10) u (19)
SKBUBAJICHTHHI, T.€.:

Egwdow = he =B3, = Eepley =  (20)

uec
Taxum o6pazom, eciu: hc = — >0

E=-nhn (21)

JI.JI.JlTannay moka3zaj, 4To OpOMTaIbHOE JBM)KCHHE JJICKTPOHOB B MAarHHUTHOM IIOJIE
kBaHTyeTca. [loATOMy MOMEHT UMITyJibca B3JICKTPUYECKOTO 3apsifa B OJHOPOTHOM
MarHUTHOM I10JI€ OTHOCUTEJILHO OCH BpAIIIEHUSI MOXKET OBITh 3alMCaH Kak

L,=(02n+ 1)h (22)
n=20,1,2,..., rae uwied ¢ N = 0 ONUCHIBAET, TAK HA3bIBAEMOE, HYJIEBOEC JIBUKCHHUE.

PaCHpOCTpaHHﬂ OTOT PE3yJIbTAaT Ha 0p6I/ITaJ'IBH06 ABUKCHHUC MOHOIIOJI B OHOPOJHOM
SJICKTPHUYCCKOM II0JIC, 3aIINIICM

L, =mycry, = 2n+ 1)h (23)

U, tx. h= % , iepenutiem (23) B BUIE:
ue
MoCAyy = — = (2n+ 1)h (24)

U Tpu N = 0 ocraeTcs KOHEYHBIA 3apsj, CBSI3aHHBIA C HYJICBBIM JBIKEHHUEM
MoHomnos (3P PexT puznueckoro Bakyyma)

e

MoCAyy = “7 =h (25)

Paccmotpum COOTHOIIICHHUS MEXTY KBaJipaTamu 3aps0B Pa3IUYHBIX
B3aMOJICCTBUH.



1) DnekTpuveckoe U IESKTPOMArHUTHOE B3aMMOICHCTBHS, BhipaskeHust (6) u (10):

Be_ " =g (26)

B2, " 2g0hc -

Q — TIOCTOSIHHASI TOHKOW CTPYKTYPBHI.
2) MarauTHOE U JIEKTPOMArHUTHOE B3aUMOACHCTBYSA, BhIpaxkeHus (14) u (6):

Ba _ w1
E_Zuohc_a (27)

JlericTBUTENHFHO, BO3BOMIS B KBaJpaT BeIpaKCHHE (25) M MCIONB3ysl 3HAUCHUE e’ u3
Gopmyisl (26), monyunm a1 U2 ciienyrolee BEIpaKeHHe:

2 _  2h

pe = (28)

agyc

Torma mis 3TUX B3aUMOACHCTBUHN 3aIUIIEM:

a 2 2h 1 1
el = =2 ()
Bim 2ughc aggc2ughc aggUoC a
2 _
T.K. ¢ = 1/(gppy).
3) DNeKTpOMAarHUTHOE ¥ IPABUTALIMOHHOE B3aUMOJICHCTBUSI.
Jns sHeprum nopsiaka 10*T8:
2 — 2

IBFp - :83M (30)
COOTBETCTBEHHO:

2wy - m§ = hc (31)

" MaccCa 3JICMCHTA NPOCTpaHCTBA:

hc hc
Mo = |omy =7y (32)

Ycnosue o0beIMHEHN B3aUMOACHCTBUM TpedyeT: E,, = m(kpcz, Torja u3 (8) umeem:

Morp _ c?

= (33)

¥, YMHOXas JICBYIO M MPaBYIo YacTH BbIpakeHus (33) Ha CZTFp MOJTYYUM:



4
c
EOrp = 7 "Tp = FOrp *Trp (34)
4
C P —
rae Fo,, = > = const — cuiia rpaBUTalMK. JTa CHIIa —BEKTOPHAs BeIM4UHa For,, ¥ ee

JIHCTBHME HANPABJICHO BOJIb Paguyca [, OKPYKHOCTH JByMEPHOM IuIOcKocTH. T.€.,
9Ta cujia —He (PU3MYecKas, HE MaTepuajbHas: dTa CUJA CTPEMUTCA «YHUUYTOXKUTDHY,
CHKATh 10 HyJIS OKPYXKHOCTh B ABYMEPHOH® II0CKOCTH. COOTBETCTBYIOIIAS SHEPIHS
rpaBUTAllMM  OTAEIBHOM MaTepUallbHOM YacTUIbl CAEepXKUBaeTcsl chepuuecKoit
MATEPUATBHOW 3JIEKTPOMArHUTHOM BOJIHOW, COOTBETCTBYIOLIEW 3JIEKTPOMATHUTHOMU
SHEPTHH YACTHIIBI.

3. JlonoJHUTeJbHbIE COOTHOLIEHHSI MEKAY JJeKTPHYECKHM H MATrHUTHBIM
3apsiiaMu.

CooTHOIIIEHUE ANEKTPUUYECKUX M MArHUTHBIX 3apsfoB HaitneM u3 dopmyn (26) s
KBa/IPATOB AJIEKTPUUYECKOTO U (27) 711 MAarHUTHOTO 3apsIOB:

2uoh 2
B _ _2Mohc  _ Mo _ Ps (35)

e? a2eghca  gpa?  a?

Ho_
Y TaK KaK /—o—pB = 1207 - BOTHOBOE CONMPOTUBJIEHNE BaKyyMa, TO:
€o

120 _ pgcC

ﬁ—
a a a

= (36)

B
e

e
JHanee, u3 Boipaxkenus (21): “7 = h, fieNis JIEBYIO U MPaByIO YACTH Ha e, TIOTyunM

K.
BBIpAKCHUC IJId  — .
e

u_2h 1207 _ poc

e e2 a a

(37)

W3 hopmysl (37) HaitneM BbIpaxkeHHE MOCTOSTHHOM N:

= e? _ e?ugc _ pfa _ 120me? _ pge?  pPa (38)
- 2gqC T 2a 2UoC ~ 2a  2a 205
e?ugc

U3 paBenctsa h = HaWJIeM IMOCTOSIHHYEO TOHKOUW CTPYKTYpPHBI &

5 o

[BymepHas Na0CKOCTb HE MMEET TOJILWMHbI, B OT/IMYME OT BOOBpaXKaemMbIX MAOCKOCTEN, Ha KOTOPbIX HAHOCAT
JIMHUK, PUCYIOT NIOCKME NpeaMeTbl, BOOBparKatoT ABYMEPHbIN mMup... Ha AByMEPHOM NAOCKOCTU HEBO3MOXKHO
M306pa3nTb HX MNNOCKUI NPEAMET, HU IMHUIO, HU TOYKY: OTCYTCTBUE TOJILLMHBI MNOCKOCTH.



e?ugc

a =
2h

(39),

YTO B TOYHOCTH COOTBCTCTBYCT CIIPABOYHBIM I[aHHBIM6.

[Tomy4yeHHbIe

pe3yabTaThl

IIO3BOJIAIOT

CAcCIaTb

BBIBO/I

0 CIpaBeIJIUBOCTH,

BBIBEJICHHOW paHee, ¢dopMyibl (25) mis moctostHHOM [lnaHka dyepes aneKTpudecKuid

o ue
Y MarHUTHBIN 3apsibl: mO C/13M = 7 = h

Jlst Gosbliiel HATJITHOCTH CBEAEM MOJyUeHHbIE BhIpaxeHus B Tabnuiry 1.

Tabmuma 1.
ITapameTp dopmyrna 1 .2 ...3 A4 [Enuspmsn
u3M. |
(CH
€ Z_h pHa _Hx _ HX \ 2gpahe 2ha Kynon
1 120 p,  UoC -_— [A:c]
Ho€
u 2h el20m  ep, eugc Bebep
- = = 2unh 2h
a a a Kol [B: c]
a aeyc
u 2h 120w ps  UoC [OMm]
e e? a __a «a
e? 2aegghc
u? 2ughc 2h
a agyc
s o _ pi  (120m)°
e? ga? a? a?
Ps 1207 ap 2ha [Om]
e o2
a e? €Pe 2h  2pyhc e?p, [6/pa3m.]
2gohc K pregc  p? 2h
h me e?  e’py ulegca wa pla
2 2epca 2a 2 2uc_ 2p, | [Aa/Tu]
U
Paccunranneie 3HaueHus [ H - npeacrasumM B Tabmune 2.
Tabnuna 2.
[Tapametp Dopmyna 3HaueHue [Euannet uzm.] (CH)
u 2h 8.2714026- 10715 Bebep
e [B- ]
H 2h 1207 5.1625629- 10%= [Om]
e e2  « 1.644- 10*w

4, Macca MATHUTHOT'O MOHOIIOJIA.
DJEeKTPOMArHuTHOE MOJIe XapaKTEpU3yeTcs KaK AIEKTPUUECKUMHU (HAIPSHKEHHOCTD
E), Tak m MarHuTHBIMU (HampsbkeHHOCTh H) mapamerpamu. EctecTBeHHO mosarats,

6 B.M.ABopckuin, A.A. Aetnad. CnpaBoyHuk no ¢pusmke. M. «k HAYKA», 1980r.,cTp. 491.




UCXOJsl W3 YCJIOBUH CHMMETPHH, YTO B OOpa30BaHWUU DJIECKTPOMATrHUTHOTO TIOJIS
Y4aCTBYIOT KaK OJJICKTPHYECKHE, TaK W MarHuTHele 3apsnael. [losTomy, u B
GbOpMHUpPOBAHUHU DJIEKTPOMArHUTHOW Macchl M,, KBaHTa AJICKTPOMArHUTHOTO IOJIS
HEOOXOMMO pa3auvaTh MaccCy 3JEMEHTAPHOTO JIEKTPUUYECKOTO 3apsaa (JIEKTpOHA)
1 MacCy THIIOTETUYECKOTO MArHUTHOTO MOHOTIOJIS.

CpaBHuBast BeipakeHue (18) ¢ aHaTOrMYHBIM 3aKOHOM TATOTEHUS JJIsl YIOMSIHY ThIX
Macc, oJTydaeM:

F, _ Yymemy _ pec (40)

Fe plew) = 5z = 3oz

M:

JIisi IpOM3BEICHUST MacC JJICKTPHUECKOr0 W MAarHUTHOTO 3apsjioB, YYUTHIBAs, 4YTO
ue = 2h zanmmem u3 (40):
__ pec

m,m, = — =
e 2my 2my

hc

=ms (41)

M Tak kak Macca m,,, KBaHTa 3JICKTPOMArHUTHOI'O IIOJII 06paTHO MMpOoIopuruoOHaJIbHa
JJINHE BHeKTpOMaFHHTHOﬁ BOJIHBI, TO M COCTaBHBIC €€ YaCTH, HaXOJAIIHUCCA B
HCPA3pPbIBHOM CAMUHCTBC, TAKIKC 3aBUCAT OT IJIMHBI BHCKTPOMaFHI/ITHOﬁ BOJHBI. Kak
HM3BECTHO, Macca 3JICKTpOHa Mg =const ecTp BeIMYMHA IIOCTOsAAHHAsA, TO M3MCHACTCA
TOJIBKO MacCcCa MOHOIIOJIA mu =var.

h
Moy = ‘/memﬂ = (42)

M

1 h?

m = —
H@ar) = 3, c2mg

(43)

M B 3aBUCUMOCTH OT YaCTOThI H3JTYy4YCHUA:

hZ
m =—- v (44
u(var) c3m, (44)

B MoOMeHT «BO30YKIEHHsS» KBaHTa OJIEKTPOMArHUTHOTO TOJS W3  BJIEMEHTa
IIPOCTPaHCTBA (YPOBEHb 3HEPIUM MOPSIKA 10* I'3B) Macca MarHHTHOTO MOHOMOJS
JIOCTUTaeT BHYIIMTENBHOMN BEIMIHHBL M0y = 5,193 - 10*(Kr)

Torma, kak npu yactore u3nydenus v = 100(I'T) = 10'*(T'y) macca MarHuTHOTO
MOHOIIOJISI COCTABIIAET BCETO: My (yary = 107*8(Kr).

5. KpaTtkue BbIBOJBI.

[lepBoe, mnocrosHHasa I[lmanka, onpexpensomas MUHAMAJIbHOE  JIEMCTBUE
MaTepHaibHOM cHUcTeMbl (B 0O0IIeM ciydae) MOJHOCTbIO C TOYHOCTBIO [0
MOCTOSTHHOTO MHOXuTens (1/2) ompenensieTcs MpOU3BEACHUEM JJICKTPUUECKOTO |
MarHUTHOTO 3aps1/10B AJIEKTPOHA U MOHOIIOJISI, COOTBETCTBEHHO.



BTtopoe, pazMepHOCT, MarHUTHOTO 3apsiia [ [B- c] — Bebep, (MATHUTHBIN MOTOK B
cuctreme CI'C); pasMepHOCTh JJIEKTPUYECKOTO 3apsiga € [A-c] — Kymaon, (ITOTOK
anekTpuyeckoro cmemenuss B cucteme ea. usMm. CI'C), uyto sBHBIM oOpazoM
JEMOHCTPUPYET CUMMETPHUIO €IUHUI] U3MEPEHHUS TAHHBIX BEJIMYKH.

Tperbe, SJEKTPUUECKUI M MArHUTHBIA 3apslbl CBSI3aHBI MEXAy coOOM uepes
MOCTOSTHHYIO TOHKOW CTPYKTYpbl & M BOJHOBOE CONPOTUBICHHUE BaKkyyma pg, TO

1
CCTb UX OTHOHICHHC C€CTh COIIPOTHUBJICHHC, BCIMYMHA KOTOPOIO B ; pas OoJIbIIIe

u
BOJIHOBOTO COTIPOTUBJICHUS Bakyyma; — [Om].
e

YerBepToe, 3HAUYEHHE MArHUTHOIO 3apsia POBHO B 4 pasa OoJbllle KBaHTa
MareuTHOro notoka ®, = h/2e’ .

[TaTO€, MOCTOSIHHAS TOHKON CTPYKTYPhI IOJIHOCTBIO OMPEACIIIETCS IPOU3BEICHUCM
BOJIHOBOT'O CONPOTHBIICHUS BaKyyMa Ha OTHOIICHHE JICKTPHUUECKOrO K MAarHUTHOMY
3apsIoB.

[IlecToe, BOJIHOBOE CONPOTHUBICHHE BaKyyMa €CThb YMEHBIIEHHOC B « a3

OTHOILICHWE MAarHUTHOTO K 3JIEKTPUUECKOMY 3aPSII0B.
ue

CenpMoe, ToJTlydeHHOE BbIpakeHue (21): o= h nonHocThIO mOATBEPKIAETCS
eZ
o o HoC
BBIBOZIOM (POPMYJIBI JUISI TOCTOSTHHOM TOHKOM CTpyKTYphl (39): a@ = oh

BoceMmoe, B popMupoBaHuM 3JIE€KTPOMArHUTHOTO TOJIS, DJIEKTPOMArHUTHOW BOJIHBI
YYaCTBYIOT KaK 3JIEKTPUYECKUE, TAK U MArHUTHbBIC 3apsAJibl, IPU 3TOM POJIb MACChI
MOHOIOJEN  3HAYUTEIbHO BBILIE W  HAOPSIMYIO  OMNpEAeNsieT  3aBUCUMOCTD
ANEKTPOMAarHUTHOM Macchl OT 4acToThl. ‘“JKecTKocTh”  3JIEKTPOMAarHUTHOIO
U3IIy4EHHUs]  TOJHOCTBIO  ONpENENseTCsl  MacCol  MAarHUTHOTO  MOHOIIOJS,
OTBETCTBEHHOT'O 33 MAarHUTHYIO HaIpsKEHHOCTh Mojs. He3HauurtenbHas, 1mo cBoei
Bemmanae (B 10™® pas Menbmie Maccsr amexTpona Ha gactore 10MT') Macca MoHOmOIS
3aTPYJHSET €ro IETEKTUPOBAHUE J1a’KE€ B KOCMUYECKUX M3TYyUYCHHSIX.

IHpumeuanmue.

B pasgene “MATHUTHBIA MOHOIOJIB” 8 IPUBCJICHO BBIpAXKXCHUE I
DJIEKTPUYECKOI'0 3apsijia € 4acTULbl U MarHUTHOTO 3apsiga MarHUTHOI'O MOHOIIONSA B
BUJI€ COOTHOILIEHUS:

ey = %nhc (IT1)

re N — NOJIOKUTEIBHOE WIN OTPULIATEIIBHOE LEJIOE YHCIIO.
Pa3MepHOCTh MAarHUTHOTO 3apsijia MArHUTHOTO MOHOIIOJIS B JTaHHOM city4dae: i [B- ],
YTO HUKAaK HE COTJIACYETCS MPHU CYIIECTBYIOIIMX COOTHOIIEHUSAX KaK JJisl MOCTOSHHOM
TOHKOW CTPYKTYpBI, TaK U I MOCTOSIHHOU [1maHKa.

7 b.M.fiBopckuii, A.A.Oetnad. CnpaBoyHUK no ¢usmke.M.:»HAYKA», 1980., c.491
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Ddusnyecknit sHumMKnonegmueckuit cnosapb. M.: HU «bonblaa Poccunckana sHumknoneana», 1995r., c. 377



6. Ilpniio:kenue.

IIpunepxnBasch MaTepuaTUCTUYECKON KOHIENIUU: “MaTepus HEYHUUTOKMMA U BEYHA”, Mbl B TOXKE
BpeMsI MTOPpa3yMeBaeM, UTO MaTepHsl pOXKAAETCS, CYLHIECTBYET M yMHUpaeT (AaHHUTHIINPYET, MOTJI0MIAeTCs)
B TOH cpelie, B KOTOpOoH OHa W cymiecTByeT. [loaToMy, paccMaTpuBas MaTepUIO Kak CIEKTP Pa3IUYHbIX
9JIEMEHTOB M YaCTHL, Mbl TIOHUMAEM , YTO KaKIBbIH U3 ITHUX DJIEMEHTOB OpeHeH, T.e. — He BeueH. [lox
CpeZiol MBI M MMOHWMaeM IpPOCTPaHCTBO, HE MMerollee (OPMBI M U3MEPEHUI U TpeACTaBIsIIoNIee co00it
HEMATepUAIbHYI0 CYOCTaHIMIO, MOPOXKIAIONIY0 (TIOIJIOINAOIIYI0) MpPU ONPEICICHHBIX YCIOBHAX
Mmatepuio. EcTecTBeHHO, 4TO MaTepus, POKICHHas B JaHHOM cpele, HeceT B ce0e ee XapaKTepHbIe
aTpuOyThHl. 3/1eCh MBI UMEEM BBUAY T.H. HEYJIOBHUMYIO rpaBuTanmio. Kaxknas maTepuaibHas 4acTHLA
IIOMHUMO MAaTEpPHAaJbHBIX XapPAKTEPUCTHK HMEET B ce0e HEeMaTepHalbHYH CYIIHOCTh — TPAaBHUTALMIO.
[locnenusst mpencrapisieT cOOOH IBYMEPHBIH 3JEMEHT MPOCTPAHCTBA, MOXKHO CKa3aTb — HMCTHHHOTO
HUYTO, Bakyyma. PaccMOTpuM KBaHT 31€KTPOMAarHUTHOMN 3HEPTUH, POKAAIOIIMICS B IPOCTPAHCTBE NpU
3Hepruu KBaHTa nopska 10" I'as.

1) Mcron3ys BRIpaKEHHs UTS SIEKTPOMATHATHOR MACCHI:

mqyy = (IIp1)
M }laMC
Y I'PaBUTALIMOHHOM:
mp, = < Arp (Tp2
rp — 2y " TP (TTp2)

W, YYUTHIBAas, 4YTO MHUHUMAJbHAS JJIHHA BOJHBI MATEPUAILHOTO OSJCKTPOMArHUTHOTO OIS
(ITmaHKOBCKAsI THMHA BOJIHEI):

2 _ 2myh
Ao=——> @
COCTaBUM UX ITPOU3BCICHUC!
2 hc he Ap _ h? Ay 2 Howdrp
mi:=—=m, M, =——L=——5t = = (TIp4
0~ ony MNP T oy on €2 Al m 5z (IpD)
u nocine cokparenus M, -
/13M/1rp

mrp = Myy 22 (IIp5)

uTK. E., = E;, 0TKyna nMeem:

hc c*a D
— = Ip6
. 2my (TIp6)
2.
u BeipasuM u3 (I1p6) /10 .
2nyh

A3 = = Aowdrp  (Tp7)

C3

Takum o6pazom, u3 (I[IpS) cnexyer, uto:

® http://bajandin.narod.ru/T1.pdf u http://bajandin.narod.ru/T2.pdf -NEeMNOHUPOBaHHbIE CTaTbu
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Mmpp = Myy (ITp8).

To ecTs MBI I0Ka3aiy, YTO MHEPTHas Macca (IEKTPOMAarHUTHAs) paBHA TPaBUTAIIMOHHON Macce K-J
YaCTHIIBL.

2) JokaxeM, 4To

e
~=h (I1p9)
T.x.
h = mcA,, (Ip10)
Mmeqp=m a/12:27t)/h orja:
H T.K rp IM > 3 TOrJa:
& — hlaerp

—— (IIpll

u yuutbiBas, uto (I1p7): /1% = /13M/1rp , TIOJIy9WM, YTO:

% = h (IIpl2),

4TO U TpeOOBAJIOCH IOKA3ATh.

7. 3akia04ueHune.

Kak um B mo0oii Hay4HOU MAESITENTbHOCTH MyTh K WCTUHE TEPHHUCT U TOJIOH
comHeHui. [Tpuxonurcs nepecMaTpuBaTh U COMHEBATHCS TAKE B YKE CIIOKUBIIUXCS
roJlaMi TIOHSTHSIX U TEPMUHAX HAy4YHOTO MUPOBO33peHus. NHpopmarnmonHslii Oym,
MHAY€e HE CKa)ellb, OYKBAJIbHO OTTyLIAET KOJUYECTBOM M KaU€CTBOM HAYUHBIX UACH
U pa3paboTok. HTEepHET MO3BOJSIET BBICKA3aThCA, MPAKTUUYECKH, JTHOOOMY YENIOBEKY
II0 TOMY WJIM MHOMY BOIIPOCY. MHOXKECTBO UIECH, HAYUYHBIX NPEII0KECHUN ITOHAYAILY
NPUBOJUT B 3aMEIIATEIbCTBO HEMOATOTOBICHHOTO HccienoBatens (cpaBHuM 70-e,
80-e rozpl NpoILIOro BeKa: HayyHasi HH(GopMalus yepranach yepe3 KHUTH, KypHaJIbl
[EHTPAIBHBIX MyOJUYHBIX OMOIMOTEK), 3aCTaBIIsAS €r0 OTPULIATh U KPUTHUKOBATH BCE,
4YTO OH BUAMT U uMTaer. C Ipyroil CTOpoHsl, cucreMaru3anus 3Hanuii B HTepHeTe,
BHeJIpeHHe 3PPEKTUBHBIX TOUCKOBBIX CUCTEM MO3BOJISIIOT UCCIIEIOBATEINIO, HE TOJIBKO
OBICTPO OpPHUEHTHUPOBATHCS B MEHSIOIIEHCSs HayyHOM OOCTaHOBKE, HO M -
BbIpa0aThIBaTh MMMYHUTET KO BCEMY HE HaydyHOMY, HAaHOCHOMY. C Ipyroi CTOpOHBI,
obunue wuHboOpMalMM — ITO CBoero pojaa «Mo3roBoil wmWTypM» B PEXHUME
pacnpeieieHHOr0 BpeMeHU paboThl CaMOro HCCieoBaTelNsl, YTO MPUHOCUT CaMo MO
ceOe MOIOKUTENbHBIE PE3YJIbTATHI.

Hayxka u ee pedepeHThl HAXOAATCS B IOCTOSSHHOM M O€CKOHEYHOM Tnoucke VICTUHBI.
3HaHUS CTAHOBSTCS ITy0XKe U OXBATHIBAIOT Bce Oosiee MIUPOKUE MPOOIeMHbIE 3a1a4H,
3a/1aBaeMbl€ HaM MPUPOJION.

N3 teopum karacTpod H3BECTHO, YTO HE3HAUUTENbHAsT OUQypKalMs CHCTEMbI
MOKET MTPOU3BECTU NEPEXOJ CUCTEMBI U3 OJJHOTO YCTONYMBOIO COCTOSIHUS B JIPYTO€.
Tak u B Hayke — CMEHa MapajurM MPOUCXOJUT PEBOJIIOIMOHHO, IOPOM H3-3a
HE3HAUUTENbHBIX, HAa TMEPBBIA B3IJSAJ, HU3MEHEHHMM. 3/1€Ch YMECTHO HPHUBECTU
BBICKa3bIBaHUsA akajgemuka S.b. 3enpmoBuua: “He ommuocumecs ¢ npespenuem «



«NPOCMBIMY CO00padCeHUAM. Bbicuiell noxeansl 3acCayicuéarom UMEHHO me Ucciedosament,
KOMOpble U3 NPOCMbIX, HO MBEPOO YCMAHOBICHHbIX (PAKMOE u3sneKkaiom 2iybokue v1600b1 0,
BaxxHO ¥ IEHHO, C HAYYHOW TOYKU 3PEHUS], HAY4YHAsA KPUTHUKA, COBETHI U 3aMECUAHUS

0 CYIIECTBY.

A.B.bagunnu©
08.12.2008

199 B.3enbnoBuy. [pama ngei B nosHaHUM npupoabl. “Hayka”, 1988, c.147



