ITapamMarHeTuku.

[To peakn¥M Ha BHEIIHEE MArHMUTHOE IIOJ€ BEIIECTBA [ENATCH Ha
JMaMarHeTHKH M NapaMarHeTuku. J[MaMarHeTHKH ocnabisioT BHEIIHEE
0Jie, TapaMarHeTUKH YCHIMBAIOT.

Ilna3sMy OTHOCAT K QUaMarHeTHKaM. OTO MOXKHO NPOYMTaTh B MH-
TepHETe, U TaK HANUCAHO B y4eOHMKaX 1Mo ¢usuke muasmel. O6pacHAeTCA
BCE BIEMEHTApHO MPOCTO: 3JEKTPOHBI IUIA3Mbl, BPaIlascCh 110 JapMOPOB-
CKHM OopOMTaM, CO3JAI0T MarHUTHOE MOJE, HANpPAaBIEHHOE B IPOTHUBOIIO-
JIOXHYIO CTOPOHY BHEUIHEMY MarHMTHOMY [OJIIO.

MOKeT JIM I1a3Ma B KaKuX-JIM6o cilydasx He 0cnabnars, a yCHIIMBaTh
BHELIHEE MArHUTHOE IIOJIE M CTaTh MapamarHerukoM? Jla, W 3TO mnpowc-
XOMHUT B IAPOBBIX MOTHHSAX.

Jlnst 9T0or0 HeoOX0aMMO, 4TOOBI IMEKTPOHEI, ABMIAsACh 10 YYaCTKaM
JTapMOPOBCKO# OKPY)KHOCTH, B OOLUEM [BMXXEHHH CTaJ¥ BpAallaTeCs B
MPOTHBOIOJIOXHOM HAMPABIEHHH 110 HEKOTOPOH CIOXHOH JIOMaHOH
opbure. IIpouecc Takoro ABMXEHHS NMOKa3aH Ha puc. 1 (3decw 6 kaowcoou
2naee Mol HGyO0em UCNONb308aMb HE3A6UCUMYIO HYMEPayuio PUCYHKOE ONA
mo20, umobbl He HAPYWAMb UX HYMEPAYUIo 8 NPUBEOEHHbIX ONYONUKOBAH-
HbIX CIAambAX 8 HAY4HOU nevamu).

DTO MOXET MPOHUCXOOUTH B CTOJIKHOBUTENHHOM ILIA3Me, €CIIH JJIEK-
TPOH IO CTOJKHOBEHHS C HEHTpalpHOH YaCTHIEH HE YCIeeT COBEpIINTh
NOJIHAIH BHTOK IO TAPMOPOBCKOH opOuTe.

Ota uIeaTU3UpOBaHHas KapTUHKa I103BOJIAET TOHATH, II0YEMY IIa3-
Ma IIapOBOH MOJIHMHM aBTOHOMHA M HE TpeOyeT BHEIIHEr0 MarHHTHOIO
HOJIs BO BPEMS CBOETO CYIECTBOBAHHSA, KDOME IIEPBOHAYAIEHOIO MOMCH-
Ta. ‘

Ecii BO3HMKIIH YCIOBHS IIapaMarHeTH3Ma IUIa3MBl, OTKIIIOYCHHE
BHELIHEr0 MarHUTHOIO I0Jisi HE BEEeT K HCUE3HOBEHHIO BHYTPEHHETO MOJIA
TOM XK€ HAIpaBJACHHOCTH, KOTOPOE «IOJAXBAaThIBAET» BHEIIHEE, HAuHWHas
BBINIOJHATE €ro QyHKuHH. Takum 0Opa3oM BO3HHKAET «IMHAMHYECKHI
3JIEKTPOMArHHT» W YCJIOBHS CYIIECTBOBAaHMs BOJHBI XOJIa.

TIponecc BO3HMKHOBEHHS ITapaMarHUTHON KOMITOHEHTHI B ILIa3Me He-
JIMHEEH ¥ 3aBUCHT OT MHOTHX (PaKTOPOB: BEJIMYUHEI BHEIIHEIO MArHUTHOTO
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HOJIA, CKOPOCTH 3JIEKTPOHOB, AJIHHBI CBOOOIHOro mpobera, HHAHKATPHCHI
paccesiHus 3JIEKTPOHOB Ha HEMTpaNbHBIX YacTHIAX M T.4. Eciu ydects, yto
pacnpeznejcHue B MPOCTPAHCTBE YaCTHII M HX CKOPOCTEH HOCHT CTATHCTH-
YECKHH XapakTep, TO CTaHOBHTCH NOHATHBIM, YTO 3afaya OIpeaesICHUs
CpeNHEH TPaeKTOPHH «OOpPaTHOrO BpAICHHUS» HJIEKTPOHA HOBOJBHO CIOXK-
Ha.

Yro6s! pemmTs 3am1ady OLEHKH BEIHYHHEI BHYTPEHHETO MATHHTHOIO
[IOJIA TLIa3MEl, ONPEACIHM HEKOTOpBIE € MapaMeTphl H CHENaeM psl  YII-
POLLECHHUH.

Bynem cuntaTh, 4YTO BCE OJNEKTPOHBI HMEIOT TEMIIEPATypy
T, =11600° K =1lev . TenmoBas CKOPOCTh IEKTPOHOB Onpenenutcs GopMyioi:

v, = 2K 074100
s

e
e

Jlnvaa cBoGomHOro mpoGera 3/M€KTPOHOB B BO3AyXe NMPH HOPMAJbHBIX
YCIIOBHSX paBHA 4 =3.7-10"m.

OrmpeienMM MakCHMAaIbHYIO HHIYKIIHIO MarHHTHOTO IIOJIsL, IIPH KOTOPOi
QJIEKTPOH, JABHTasCh B NEPHNEHAUKYJAPHOH IIJIOCKOCTH, HE YCIEeT COBEp-
IIMTH ITOJIHBIA BUTOK IIO JAPMOPOBCKOM opOHUTE:

By =M _ o7
Ae

OT0 03HayYaeT, 4TO MIa3Ma B MalHHTHOM MOJI€ C HHAYKLHEH Gonpie 22
Tecna TepsieT CBOM MapaMarHUTHBIE CBOMCTBA M CTAHOBHTCS JUAMArHETH-
KOM.

PaccMoTpiM KOHOUTYpaIHio TPAaKTOPUH JJIEKTPOHA BO BHEIIHEM IIOJIE,
KOT#a OH MCIBITHIBAET 4 COymapeHHs C HEWTPaJbHBIMH YaCTHIIAMH U [BH-
XKETCs 10 4 nyraM OKPYXHOCTEH, 3aMBIKas TOKOBBIH KOHTYD, MOKa3aHHBIN
Ha puc 1.



i.14

Puc. 1.
3aMEeHUM 3TOT TOKOBEIH KOHTYP OKpPYKHOCTBIO AMaMETpOM Ll1i C
37IeKTPOHOM, BPAILAIOIIEMCS B IPOTHBOIOIOKHYIO CTOPOHY OTHOCHTE/IBHO
JBWKEHHA 110 JIapMOPOBCKUM opOutam. (O6a KOHTypa HMEIOT OAHHAKO-
Bbl€ MArHUTHBIE MOMEHTBHI.
HanpsXeHHOCTb 3JIEKTPHUECKOro 10N MUKporeHepartopa Xoina pas-
Ha!

E” ‘—‘—4;—1

(3

Jlns Toro, 4To6s1 MUKporeHeparop Xonna obecrneyusan £, =2.7-10° /m,
HEOOXOoNMMa MHAYKITHS MO B=13T.
BenuumHa TOKa OJHOTO 3JIEKTPOHA

i=eV,=12-101"4

MarsuTtHas HMHAOYKLHS B ICHTPE BUTKa C TOKOM:

B Ml

2R
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MarHuTHOE MONE OT JJIEKTPOHA, BPALIAIOINETrocs IO OpOUTE AHAMETPOM
114:

=2t _37.0007
114

Jlas Toro, yto6s1 co3nats noiue B 13 T, Heobxoaumo 3.5%10" 3JIEKTPOHOB.
KoHueHTparus 3JeKTPOHOB IUIa3Mbl B OTKPHITOM BO3/YX€ MOXET CO-
CTaBIISITh n, ~3-10°m™.
INone HanpsbkeHHOCTHIO B 13 T MOXKeT co31aTh 00beM IUIa3Mbl MeHee
1 xy6. cM., 9TO HE BBIXOAHT 32 PaMKH BO3MOXHBIX (HH3UYECKHX NapaMer-
POB IMapOBOM MOJIHUH.

57



MakcuMAJIbHbIA pa3Mep 1IapOBOil MOJHHH.

OLeHHM MaKCHMAaNbHBIA pa3Mep IIapOBOM MOJIHHM, HCXOMA U3 M1a3Mo-
XAMHYECKHX NTapaMeTPOB HM3/1araeMO# MOZCIH.

[llapoBast MOJNHHS — 3TO HEpPAaBHOBECHAA KoJsie6aTenpHO-BO30YKACHHAS
3IEKTPUHYECKHM MMITyJIbCOM a30THO-KHCIOPOAHAs IIa3Ma. Bpems penakca-
MM ee KoeGarenbHOTO BO3OYXKIOEHHA - Ar=2ms. ClIeIOBAaTENbHO, A
MOAMepXKaHus  BO3OYKIEHHOTO ~ COCTOSHHA  IUIa3MBl  SJICKTPHHECKHE
VIMITYJIGCBI JOJDKHBI CJIEIOBATh C YaCTOTOH HE MECHEE 500 I'u. D10 3HAYEHHE
4acTOTHl TIOBTOPEHHS HMITYJIECOB BO3bMEM 33 OCHOBY OLICHKH. Okcnepu-
MeHTalbHbIe Pe3yJbTAThl, HOATBEPXKIAIOIINE BEJIUYHHY BPEMCHH pejaKca-
LIHH, TTOKa3aHel Ha puc. 1.

S B I A P i

7.3 ‘ JS——
47 |

421

477

J I-Itl»i,llilliit
| ;7 5 7 & 1 SN

Puc. 1. 3asucumgcmb konebamenvHou memnepamypbl cmecu az30m-Kuciopoo
NpU UMNYTbCHOM 8030YHCOEHUU.

"JKCHEPUMEHTANILHO YCTAHOBJIEHO (PUC. 2) M TEOPETHYECKH II0Ka3aHO,
YTO MakCHMalbHas SHEprHs MepefaeTcs Ha KojebaTeqbHBIH YPOBEHb BO3-
OyKIEHHs IBYXaTOMHBIX MOJIEKYJ, KOTa COOCTBEHHAS SHEPIUA NEKTPOHA
pasHa 1 3B. D10 cIpaBeUIMBO KaK [UIS a30Ta, TaK M A1 KHCI0POa.

OTCIOfa MOXHO PacCYMTaTh ONTHMANBHYIO HANpPsXXEHHOCTH JICKTPH-
4ecKOro IOJsi JUIS BO3HMKHOBEGHHMS INApOBOH MOJNHMM B Bosmyxe. [
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3TOro He06X0aMMO, 4TOOBI Pa3HOCTh MOTEHUMAIOB MEXAY HadaubHOH |
KOHCYHOH TOYKOH TPAEKTOPHUH OBWXKEHHS JIEKTPOHa cocrapisua 1 B.
Y4acTok, Ha KOTOPOM JBHKETCS EKTPOH — ITO JUIMHA CBOGOAHOrO Ipobera
A. Ona onpenensercs o Gpopmyie

rae N, - KOHIEHTPalHs MOJIEKYII.
ITpu HOPMaNBHBIX YCIIOBUAX (P=latm, T=273K) B lcm® Ta3za COIEPKHUTCS
N, =2.683-10"cm™ MONeKy (uucio JlomMuaTa).

Ceuenne coynapeHHit 0OpH CKOPOCTH 3JIEKTPOHOB leV 1NA a3zoTa
0=998-10""cm’, O KHUCIOpPOJAa Q=7.6-10"cm?. OTCIONa clenyer IJIMHA
cBoboaHOTO pobera 3JIeKTpoHa s BO3ayXa A=3.7-10"%cm.

HanpshkeHHOCTB 371eKTpHUYEcKOro mojisi B BO3AyXe, KOTOpPoe obecreyn-
BAET SHEPTHIO 3JIEKTPOHA leV TPH COYNAPEHHM C HEHTpaJbHBIMH YacTHIA-
MM, paBHA E =27 KV /cm.

K, %

Puc. 2. Pacnpedenenue snepauu 31eKmpoHa npu 6036yHcOeHUU MONEKYIbL.
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1 - Ynpyrue notepu Ha MOCTYNaTeIbHOS IBHXCHHE.
2 - Bo3GyxaeHHe KoIeCaTeMbHBIX JIBHKCHHH.

3 - Bo36yKIeHHe 3IeKTPOHHOM TOACHCTEMBI.

4 - JluccouHaTHBHOE NMPUITHITAHUE.

5 - Monwnsanusl.

CKopoCTh pacrpoCTpaHeHUs HeJIMHeHHOMN IIa3MEHHOH BOJIHBI ONpene-
AseTca MarHUTHOM HHAyKuuei u uid 13T nMeeT BeNHIHHY:

iﬂ.eB
48 m

£-055-1002
S

e

OT1cro1a Ml MOKEM BBIYHUCIHTD MaKCHMaJIbHO BO3MOKHBIH paguyc mapo-

BOH MOJTHUU:
R, =V -At=11km
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C KaKo# CKOPOCTBHIO MOXKET NMepeMeIaTbes
mapoBasi MOJIHUA?

[1lapoBast MOJHHS — 3TO IIPOLECC MIA3MOXHMHYECKOTO rOPEHHs a30Ta,
B OCHOBE KOTOPOTO JIEXHT PaclpOCTPaHEHHe BOJIHBI XOJITa, TOITOMY OHa
MOYKET NMPOABJIATH CBOMCTBA KaK BOIHBI, TaK M MaTE€PHAIbHOLO TeJia.

IIpo nyanusm osnektpona B.J. JIeHuH nucan: «DNEKTPOH TaK Xe He-
ucuepmnaeM, kak W aroM.» HasepHoe, TO ke camMO€ MOXHO CKasaTb H O
mapoBOM MOJHHH.

Hanpumep, OHa MOXET HPOMTH Yepes CTEKJIO — 3TO U3BECTHO BCEM —
a TaKXKe MOXKET MPOMTH M Yepe3 METAIMIECKUH JIUCT, YTO H3BECTHO MCHB-
me. DaKT IPOXOXNKICHHS dYepe3 METAT 5 HaOMro/al COOCTBEHHBIMH IJ1a3a-
MH [IPH SKCTIEPMMEHTaX C HCKYCCTBEHHOH LIapOBOH MoOTHHUEH!

JUIsi MAarHMTHOTO TOJS HEIMHEHHOH TIa3sMEHHO# BONHBI AMATICKTPHK,
K KOTOPHIM OTHOCHTCSA CTEKJIO, He SBISACTCA NMPEHATCTBHECM, a MCTalI,
HMEOIIHH GOMBIIYI0 MAarHUTHYIO IIPOHULAEMOCTD, TIPU HEKOTOPBIX yCIOBH-
X MOJKET JaK€ €ro yCHINTh. YCIOBHS TPOTEKaHHs [I1a3MOXUMIYECKOR
peaKiuK OKHCIICHHA a30Ta MO 00e CTOPOHBI CTEKIIAHHOTO HIIM METALIHHC-
CKOTO JHCT2a OJMHAKOBBHI, H IIApOBas MOJHHA B 3THX CIydasX MPOSBIACT
CBOWMCTBA BOJHBI, NPOXOAs 4depe3 HUX. KoOHEYHO, 3TO HE MMCET HHKAKOro
OTHOWICHHUSN K KBAHTOBOM MEXaHHKE, C TO3MIHH KOTOpOH OOBACHACTCH
IyanpHOe TOBecHHE d7IeKTpoHa. IllapoBas MONHHMA «TacHET» ¢ OTHOH
CTOPOHBI CTEKIIA, U KBO3POXKIAETCI» C APYTOM.

OcLUTSTOpSl  BOTHE! XO/Ia MAaTepHaNbHBI M COCTOAT M3 HEHTpab-
HBIX YaCTHII U 3JIEKTPOHOB BO3yXa, MO3TOMY IIapoBas MOJHHUS IPOABIIACT
CBOJMCTBa MaTepuaIbHOTO Tena. IIposBiAs STH CBOHCTBA, IIAPOBAs MOJIHHA,
KaK TPaBUIIO, CIEAYET 33 BETPOM, HO MHOI/a MOXET JIBUTaTbCs M B NPOTH-
BOIIOJIOXKHOM HAaIpaBJIEHHH, €CIH IJIa3MOXHMHYECKas peakuus ¢ HaBeTpe-
HOM CTOpOHBI HIET MHTEHCHBHEE, YTO MOXET NPUBECTH K MOBBIIICHHOM
HANPKEHHOCTH MO U K NOBBILEHHOH CKOPOCTH [UIa3MCHHOM BOJIHEL.
Takasi CHTyalusi MOXET BO3HHKHYTb B HCOJHOPOJHOM IO COCTaBY BO3XYXC,
HallpuMep, B MHBEPCHOHHOM Clie[ie TpPOJIETEBIIETO CaMolieTa. Momnuus
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MOXET Takke OOrOHATH COIyTCTBYIOIIMH BETEp, MEPEMEIIAsACH B €T0 |
HalpaBICHHU.

TeopeTHyeckas npeleibHas CKOPOCTh INAPOBOM MOJHHH - 3TO CKO-
POCTH MIa3MEHHOH BOJHBI XO0JJ1a, KOTOpasi HaMHM OLICHCHA KaK:

_ 7 AeB,
48 m,

=055-100 2
.

CrenyeT TIOHMMATh, YTO B 3TOM ciy4dae ¢Hopmyiia ONMUCHIBaeT HE CKO-
POCTh MATEPHATBHOTO Tela, a CKOPOCTh NIEPEMEIICHHS BOIHBI HAIIPSXKEHHO-
CTH MarHHTHOro MOJsA, Korza o0pasylliue ee OCHHUIATOPHl He 00s3aHbI
CIIeJTOBATH 3a DTOM BOJIHOM.

[llapoBast MOJIHHMS W JIECHOW INOXAp OMHCHIBAIOTCSA OJHHUM M TEM XKeE
ypaBHeH#eM Pumana ns npocToit BonHel. Ilnams jiecHoro moxkapa MMeer
OMNpPEEIEHHYI0 CKOPOCTh, XOTS TOpAIIME XEPEBbS M KYCTHI OCTAIOTCS Ha
MecTe. HampapieHue JieCHOro mo)kapa MOXET MOBTOPATh OCOOEHHOCTH
fepeBIKSHUS IAapOBOH MOJHMH, HalpHUMeEp, PaclpOCTPaHATHCS NPOTHB
BETpA.
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Kommentapun k Haéawonennsm HJIO.

IIpoananusupyeMm ynomsiHyTele Hamu HaOmomenus HJIO ¢ Touyku
3pEHHs BO3MOXXHOCTH OOBACHEHHS MX IMPHPOABI MIAPOBBIMH MOJIHHSIMH.

IITapoBast MOJTHHS — 3TO TUTa3Ma, OTPAXKAIOIAS PATHOBOIIHEIL.

Pasmep o6bekra nan TerepanoM 19 ceHtsabps 1976 r oueHuBancs 1o
panvoONOKAallMOHHOW OTMETKe mepexBaTyuka P-4 Kak pa3Mmep camoseTa
«bounr-707»  (Jlnuna 44 M, pasmax kpsuibeB 40 M). T pasmepbl He
MIPEBOCXOAAT MAaKCHMalbHO BO3MOXKHBIM IMAaMeTp LIAPOBOH MOJHHH, Olie-
HeHHOM HaMu B 1.1 kM.

VY camorneToB-nepexBaTUUKOB rpu npubamxennn k HJIO wa 46 xm ot-
Ka3bIBaja BCs DJJIEKTPOHHAas ammapatrypa, BKIIOYas CBs3b. ODTO MOXKHO
OOBACHUTH MOLIHBIM CBEPXIIHPOKOIOIOCHBIM UMITYJIbCHBIM PaJHOU3IyYe-
HUEM IIApOBOH MOJIHUH.

HnTepecHsl HaOMIOOEHUS ONEPAaTOPOB AHTIHMCKHUX PaJUOJI0KALHOH-
HbIX cTanuui 13-14 aBrycta 1956 r.: 00BEKT CTOST Ha MECTE W HE JIBHUTall-
cd, a cucrteMa cenekuun aBwxymuxcsa uenedt (CIL]) ero He momapisna.
OcHnoBa pabotsl C/AI] — u3MepeHHe AOIUIEPOBCKOTO CMEIEHHS. Y KOHCT-
PYKTHBHO LIEJIBHOTO OTPAXaTemsd 3TO MOXET MPOHCXONUTH TONBKO MPH €T0
oewxennu. Ho, Hampumep, y Bepronera H3-3a BpallleHWs BHHTA JOTIEPOB-
ckoe cMmenleHne npucyrcrsyer 1 CJIL] moiaBUTh €ro He MOXKET, XOTS OTpa-
JKEHHS OT HEMOJIBH)XHOTO KOPIyca TacsTCA.

B 1mapoBoil MOJTHHHM NPOUCXOANT HENPEPBIBHOE JBH)KEHUE IMOBBILIEH-
HOM KOHUEHTpALIMU 3JEKTPOHOB OT IIEHTpa K ee 000NouYKe H3-3a pacmpo-
CTpaHEHHA HENMHEHHBIX BOJH Xoina. s pagwonokaropa 3TO JIBHKY-
mascs OTpaXkarollas MOBEPXHOCTb, KOTOpas CO3[aeT AOIUIEPOBCKOE CMeIle-
Hue, nosroMmy cuctema CIALL oTpaxeHHe OT mMapoBOW MOJHHH HE IIOJABIIA-
eT.

Cxopoctb nepemenienus HJIO nag Amnrimeir B 1956 r. oueHena B
965 km/4. DTO TakKe JIEKHT B MpeleNax Halled OLUEHKH MaKCHMAJbHO
BO3MOXXHOH CKOPOCTH IEepeMEIleHHs INapOBOH MONHHM B 550 Km/cek.
Henb3s wuckmovath cioydalf, Korma ojHa miapoBas MOJIHHS Ioracia, a
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BTOpas B 3TO e BpeMs BO3HHKJA B JPYrodl Touke, Ha paccTosiHuu 20
MHJIb OT TIEpBO.

«IIpecnenoBanue» mWapoBoi MonHUeH HcTpebuTens «Berom» B 1956
r. Han AHDIHEN MOXHO OOBACHHTH IIPOLIECCAMM «3aTATHBAaHHA» €€ B
KWIbBATEPHYIO CTPYH. MHOTMM IPHMXOAMIOCH BHAETH, KaK MOIIHYIO
MOTOPHYO JIOAKY TIpeciieyeT» IIeNKa, BoolIle He HMEoLas ABUraTes.

[llapoBasi MOJHHSA Ha TaeXHOM O3epe IIa 3a JIOAKOH, BO3MOXKHO,
MOTOMY, 4TO 32 Heil mpu rpebie BOZHUKAIIO JIOKANbHOE MOHMKEHUE AaBie-
HHsl, KOTOpOe ee «3acachiBano». IIpH OCTaHOBKE JIOJAKH BO BpeMs 3aKypH-
BaHHA TamMpoc «beroMop» OHO HMCUYE3No, M IIAapoBas MOJHHUA [epecTalia
nipeciieoBaTh OpaThEB.

[llapoBbie MOJIHHHM MOTYT OEHMTHCSA M CIIMBAaThCA, Kak B HebGe Hax Te-
repanoM B 1976 T, a MHOTZAa MOIyT CYIIECTBOBaTb OJHOBPEMEHHO H CBi-
3aHHBEIMH MeXay co0oi. [Ipumep — 4€TOYHBIE MOJIHHH.

Bo Bpems paboTsl TpeXKOHTYpHOro Tpancdopmatopa Tecibl OMHOBpe-
MEHHO BO3HHKAaeT MHOXECTBO WIAPOBHIX MOJHHI, Yallle BCEr0 HE3aBHUCH-
MBIX, HO HEKOTOPbIE TPYIIHPYIOTCA H 00pa3yloT «CBA3KH», NOXOOHEIE TOH,
uto 5 Habmonan B 1978 r. B He6Ge Hax KanuHOBKOM.

IlpuMep CepuH HE3aBHCHMBIX HCKYCCTBEHHBIX IIApOBBEIX MOJIHMH IMO-
Ka3aH Ha JIMLIEBOM crTpaHuue obnoxku. Ota Qororpadpus mnomydeHa
OpaTtbsimMu KopyM H mpHclIaHa aBTOpY B OTBET Ha OTOC/IAHHYIO UM CTaThIo O
IApOBOM MOJIHUH H3 «['eOMarHeTH3Ma H a3pOHOMHUY.

®otorpadus OBYX CBA3AHHBIX HCKYCCTBEHHBIX HIAPOBBIX MOJIHHMIA
npHBEJIeHa Ha ToCTefHel cTpanuue o6noxku. OHa IONydeHa HaMH Ha
TAaKOM K€ TPEXKOHTYpHOM TpaHchopmartope Tecnsl, cIeNaHHOM MO omy0-
nukoBaHHEIM B MHTepHETe uepTekaM OpaTheB KopyM, ¢ kakuM pabGotanu
W OHH CaMH.
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