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JlaHHas1 KHUTA -3TO CBEXasl TUIIOTe3a CTPOEHUsI Halllel BeenieHHou, KoTopast
MOCTPOEHA Ha 3epKaJIbHOM OCHOBE, 10 cpaBHeHUI0 ¢ OTO u He Hapyiaer

JIOTWKH, TTPOCTO CllaraéMble MOMEHSIJIUCh MECTaMU, a PE3YJIbTaT OCTAETCS TOT

xe. [IpencraBbre Hamy CONMHEYHYIO CUCTEMY BBIBEPHYTYIO HAaM3HAHKY. [ e
CormnHile 3T0 TIa3MeHHasi 000JI0UKa CBEpXY, a IUIAaHEThl IBUXKYTCS BHYTPH, Kak
cemeuku B apOy3e. [lomydaercst camasi ObicTpast 1iaHeTa 10 MepKypuil npoderaer
cambIfl OOJBITIMI KPYT 3a CYTKH, YeM BCe OCTaJIbHbIC, a Mbl 3eMJIS ABHKEMCS

M0 KPYTy Ha CKOPOCTHU CBETa U 3a CYTKU MPOXoAuM OoJjiee 24 MUUTUAPAOB
kuitomeTpoB. Onmrep n CaTypH pa3BUBAIOT Tak ke CKOPOCTbh CBETA , HO TPOXOIST
MEHBIINNA KPYT TPUMEPHO B 12 MUUITMApIOB KUJIOMeTpoB 3a 12 vacos. ['unoresa
IpeCcKa3bIBaeT CKOpOe U3MEeHeHre OpOUTH 3eMJIH, Ha MEHBIIYIO B IBa pa3a B
0003pUMOM Oy/TyIIIEM W KaKUe 3TO BBI30BET MOC/IE/ICTBUS.
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Cep CeBan

I'paBUTaAIIMOHHBIE HEUTPHUHO

I'nasa 0.0.

Bcex yueHbix (pU3MKOB MHTEpPECYET BOIPOC, a KAaKOBA peajibHas SHEPrusi HEUTPUHO, KaK ee
MOXHO U3MEPHTh WM BEIMUCIUTL? CTPOSATCS pa3iuyHble JIOBYIIKHA B TOM YHUCIIE TIIyOOKO 1o 3eM-
Jiel, a BO3 ¥ HBIHE TaM, KaKuX JIMOO OOJBIIMX JaHHBIX U3 KOTOPHIX MOKHO BBIBECTH (POPMYITy MOKa
HET, CJIy4aloTCsl JIUIIb PeIKAe COOBITUSI KOTOPBIE MOTYT ObITh TPOCTHIM TEXHUYECKUM cOOEM B arira-
parype WM elle Kakoil TO HeyUTeHHBIN (pakTop.

A ecnu 1Be pasHble JTaOOPATOPUM Pa3HECEHHbIE JPYr OT Jpyra, Ha OOJbIIME PACCTOSHUSA, a
JIydIie Tpu 3a(pUKCHPYIOT aHOMaJIbHbIE OCUMILISIMY B TeJle IETeKTOpa, To OyAeT Oosiee MeHee sicHast
KapTHHA, 3TO UMEHHO TO YTO MbI MilieM. Ho roiiMath yacTuily, 910 ellie He Bce Y3HaTh O Hell, a ITIaBHOe
KAaKOBa €€ BHYTPEHHsIS CTPYKTYpa, U3 YEro OHa MOsIBUJIACH U NTOYEMY ?

CeronHs MpeACTaBIIO KAPTUHY HaIlled TaJIaKTUKY KaKOU ee BIKY M CKaXy UTO 3TO Komusi Oosee
Meskoit COTHEUHO CHCTEMBI, a OHA B CBOIO Ouepe/ib SIBJISETCS IOBTOPEHUEM aToMa B OOoJIbIlIeM Mac-
mrade. ['py6o roBopsi, Mbl IMEEM JIeJI0 € IOJI0rpaMMOH, TIe OHA MeJIKast 4acTh sIBJISIETCS COCTAaBHON
Oosee KPyIHOM, TaKue IOBTOPEHHU ST WIIM KUPITUYMKYA MUPO3JAHUSI.

Uro ectpb Hama Beenennasa? OTBET — 3TO SHEPrusl.
A uTO ecTb DHeprus?

OTBeT — 3T0 TO, YTO MBI MOXEM YEM-TO U3MEPUTh, OITKCATh U IJIABHOE — 3TO JUHAMMKA IpO-
uecca. K npumMepy, Mbl Harpesm KaMeHb [TPUJaI eMY TETLIOBYIO SHEPIHUIO, U OH IIOMEH 1T CBOU (PU3H-
YeCKHe CBOWCTBA, 3aT€M OH OCTBHLI OTAA] 0OpaTHO MH(paKpacHbIE JyYd W BEPHYJICS B MCXOTHOE
cocrosiHue. M3 yero nenaeM BBIBOJ JII0Oasi CHCTeMa eClIM He TMOoNyvyaeT KaKylo-TO TOANMHUTKY M3BHE
CTPEMMUTCS] K CBOEMY PABHOBECHIO WJIM BO3BPATY HA UCXOJIHYIO.

Uro MBI BUAMM B peasibHOCTH? 3BE3/1bl U TUIAHETHI HAllIeW TAJIAKTUKY AaKTUBHO M3JTy4aloT SHEP-
M0 MUAJUTHAPIBI JIET U HE TOPOMSATCS OCTHIBATh, CIIOBHO €€ MOJIMUTKY MOIy4YaloT OTKY[a-TO U3BHE,
Harpumep oT sijipa Haulel BeeneHHol uiam ot BpeMeH camoro bosbioro B3pbiBa ( KOTOpBIN €l 1
HE JI0OKa3aH Ha BCE CTO MPOLEHTOB) MO3TOMY JIerye AyMarh 10 JAPYroMy, YTO Mbl BUIUM CE€lYac 3TO
repexo, KNHETUYECKON SHEPIUY BpallleH!Us Halllel raJlakTUKU U BCETO BEIECTBA B HEM B TEIUIOBYIO
Y 3JIEKTPOMArHUTHYIO, a TIOYeMY MBI TaK OBICTPO JIBMXKEMCS1 BOKpPYT IieHTpa MieuHoro mytu? Vnu
MOYEeMy raJlakTHKa 3aKpyTUIach?

BapuaHToB oTBETa BCETO [1BA.

[NepBoe MbI 3aKPYTHIIHCH 32 CYET CBOMX BHYTPEHHUX CHJI BOT Kak OapoH MIOHXTay3€eH BhITAIIINT
caM ce0d u3 00J10Ta 3a BOJIOCHL U

Bropoe MbI oIyYnIM NOPLMIO SHEPIUI0 U3BHE U YCIIEIIHO €€ NIepeBapUBaeM, NEPEBOIUM €
U3 HEUTPUHO ( TOJBKO OHHM MOTYT TepeaBaTh UMITYJILC CUJIbI Ha OOJBIIIOE PACCTOSIHUE) 1O HOBBIM
JOaHHBIM 3TH YaCTHIIBI BO MHOTO pa3 MPEBBIIIAI0T CKOPOCTh CBETA U UMEIOT HA TIOPSIIKU OOJIbIIIE SHEp-
ruio. OHM Kak Obl IBMIKYTCS B TOANTPOCTPAHCTBE HE B3aMMOJIEHCTBYIOT C HAIIIUM BEIIECTBOM, HO €CJTH
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BAPYT CTOJIKHYTBCS TJIe-TO TaM C IpyT JPYroM, TO B3OPBYTCS U BBIAAYT B HAIIl MUP MPEOOIIEB CyO-
CBETOBOM Oapbep 3aTOPMO3SITCS, PEBPATUBIIMCH B OOBIYHBIN KBAPK MJIM CPa3y B MPOTOH (TaK Kak
KBapK Hape3aeT nermiu (popMupys 00bEMHYIO OPOUTY M B LIEJIOM Ha30BEM 3TO IIPOTOHOM) MOHSTHO,
YTO JO/DKHA OBITh M OOpaTHAsl peakiys, KOrjaa SHeprusl U3 Hallero MUpa yXOOUT C YCKOPEHHEM B
MioHXray3eH rie X03sMHUYAI0T TOIBKO HEUTPUHO. Takoil cunTail napaiesbHblii MUP C BBICOKUMU
MOTEHLMAIbHBIMUA SHEPTUSIMHU, CKOPEE 3TO U €CTh HAIll BAKYYM U OH HE ITYCTOM KakK Mbl JYMAEM.

O6e Bepcum pabOTHI HAIlIeH TAIAKTUKY €€ TIPUBOJA, BHEIIHSISI M BHYTPEHHSISI, YeM TO XOPOIIIH,
4eM TO IUIOXH, HO B HUX €CThb OfIHO 0oOliee, KOTOpOe yxke OYEBUIHO UM OOBEANHSIOMINIA JIEMEHT.

ITO nepexo]] IHEPruu U3 OIHOrO COCTOSIHUSA B JPYroe WM U3 OIHOM IUIOCKOCTU BpallleHUs B
APYTylo, U3 OoJbIleld crivpayii OOpallieHrsi B MEHBIIYIO ¢ BO3pacTaHueM 4acToTsl. [ToaTromy koraa
POXKIAeTCsl HEUTPUHO OHO BbUIETAET U3 aTOMa KakK AP0 U3 MyIIKH CO CKOPOCThIO 9 MIWUIUAPAOB KM
B CEKYH/1y U MBI €T0 Jaxe He yCIeBaeM 3aMETUTb, HO (PUKCUPYEM AbIM WM MHBEPCUOHHBINA Clie]l
BCIBIIIKY, 9TO HalllK (DOTOHBI Y HUX CKOPOCTh U3BECTHAS U MOCTOSIHHASA, @ BOT OTKAT OpPYAUs Ha3ajl
WM OTrHaya 3To OyJeT Hallle IpaBUTAlMOHHOE YCKOPEHHUE JECSITh METPOB CEKyHIY, HO MOXET W
OoJIbIIIe 3aBUCUT OT OPYXKHsI, Kanuopa u Ti.

I'naBHOE, YTO B MPUPOJIE BCE CTPEMUTCS K PABHOBECHUIO U SHEPTHsI BBITOJIKHYBILIAsI CHAPSIT 9TO
Hallla MyIIKa U CaMO BbIJIETEBILIEE HEUTPUHO CO BPeMEHEM MOMEHSIOTCSI MECTaMH, U BECh BOIIPOC,
KaK OHM 3TO OyayT Aenathb?

A 0YeHb MPOCTO HEUTPUHO HAYHET OOJIBIIE MPUTOPMAKMBATH OTKJIOHSISICH OT MPSIMOI CBOETO
Kypca, OHa Kak Obl HAUMHAET PACKPYUMBATh CBOIO CMMPAJb OTIAET SHEPrHIO MOCTENEHHO MPOXO/s
yepe3 pas3iIMYHble MacChl BEIECTBA B OCHOBHOM 4€pe3 I'asbl, IbUIM U IUIAHETHl PA3TOHAS UX.

A cam aToM WM Liesasi IUIaHeTa U3 HUX COCTOAIIAs HAUMHAIOT 33 CYET TAKOrO MOCTOSTHHOTO
HEOOJBINIOTO YCKOPEeHUsI ( CTPENISIIOT HEUTPUHO B Pa3Hble CTOPOHBI, HO B OMHY 4yTh MOOOJBIIE) BCE
OoJIbIIIe TOBOPAYMBATH WIIM U3 TIOJIOTOM OPOMTHI MEpeXoanTh B Oonee KpyTylo. Tak 3emiis 3aiimer
Mecto FOruTepa M CyTKM y Hac CTaHyT JUIMThCS BCero 12 4acoB, MpU 3TOM 3aMETHO MPHOABUTCS
NPUTSDKEHUE TOXE B JIBA pa3a M TaK MbI 3TO OyzeM JejiaTh Aajiee BCe BpeMsl COKpaIlaTb OpOUTy U
yBEJIMYMBaTh YacTOTy oOparieHuid BOKpyr 1eHTpa ColHEeYHOM cucTeMsl ( cefiuac 3T1o jaenaeM 3a 24
yaca obOerasi rooByl0 OpOMTY Ha CKOPOCTH CBETa) MOKa He JIOCTUTHEM YacTOThl IPOTOHA, a Jajiee
CaMOro KBapKa M TYT Mbl JJOCTUTHEM COCTOSIHUS CyllepMarHuTapa ¢ KBapKOBOM IJIOTHOCTBIO CKOpee
YMEHBIIUMCS B pa3Mepax WM coxmeMcs. A 4rto janee?

BoT TyT OYeHb MHTEPECHO, Mbl KOHEYHO MOXEM C YeM TO CTOJIKHYThCS M B30PBaThCsl, HO ITO
MAaJIOBEPOSITHO TaK KaK MBI ITPOI/IEM Yepe3 JIIOYI0 OOBIUHYIO TUIAHETY, KaK HOX Yepe3 Maciio U Jake
HE HarpeeMmcsl, a TOT Yepe3 KOro Mbl IIPOCKOYUM OH CKOpee Kak TO HauHeT 3TO 3amevaThb, KaKhe TO
Y HEro HAYHYTCA MarHuTHbIC aHOMaJIUH.

JlymMaio, 4TO Mbl PaHO WJIM TIO3[JHO B TAKOM IUIOTHOM COCTOSTHUM CMEHHUM OpOHTY M KakK Obl
HA4YHEM [IBUT'AaThCs B IIpyFOﬁ IIJIOCKOCTU IO OTHOILIEHUIO K MaTepI/IHCKOﬁ TaJIAKTUKE N €€ INIOKNHEM
non1 yrioMm 90 rpaaycoB, 3TO Kak HaM pucyioT YepHast IpIpa BRIOPOCHIIA KETHI B 00€ CTOPOHBI C
TIOJIIOCOB, TIOTOMY UTO TUIOTHOCTh OOBEKTa YBEIMUUBAETCS CKAUKOOOPA3HO U HIEHTPOOESKHbBIE CHJIbI
ero BBIOPACHIBAIOT CIIOBHO U3 MPAIIH JaJiee B OTKPBITHI KOCMOC M OHA HAYMHAET CBOE OOJIBIIIOE IMyTe-
IIIeCTBHE TIOKA C KEM TO He CTOJIKHETCS C TIOXOKUMHU (DU3MIECKHMU XapaKTepucTukaMu. To ecTb



. Cep CeBaH. «I'paBUTAlIMOHHBIE HEUTPUHO»

SHEprusi XOpOILO B3aUMOJIEICTBYET C [TOXOKEN SHEPruei v MOUTH HUKAK, €CJIU TO CJIMUILKOM pa3Hble
BEJIMYUHBI.

Bot TyT Bce cxoamTcs, U3 CKOPOCTH HEUTPUHO 9 MWILIMAPAOB KWJIOMETPOB B CEKYHIY MBI
BUJIUM TOJIbKO Y3KHUU CIIEKTp Jiexkaiuid B quarna3oHe 300 ThICSIY KMJIOMETPOB B CEKYH/Y BCE OCTasIb-
HOE€ OCTaeTcs 3a KaipoM. A Kak s Hallles1 3Ty BeTUUnHYy?

[Touemy UMEHHO CTONBKO?

OTBeT MpoCT eciM CKOPOCTh CBETa He JIMHEHHAs, 8 UMEHHO YCKOPEHHE BOT KaK I'PaBUTAIIMOH-
HOE JIECSAATh METPOB B CEKYH/Iy Yepe3 JBE YKe ABaALATh yepe3 TP TPUILATh METPOB B CEKYH/Ly U T,
TO 3HAYUT €CTh COOTHOIIEHUE ofHoro K gpyromy aearM 300 000 000 meTpoB B ceKyHAy Ha JECSThb
MeTpoB B ceKyHay u noiydaem 30 000 000.

MO3XHO ¥ B 00paTHYI0 CTOPOHY MCKaThb YCKOpPEHHE U Pa3AeiuTh JeCATh METPOB B CEKYH/ly Ha
9 MIUILTHAPIIOB TIOJTYYMM OPOUTY MIPOTOHA.

ITO KOHEYHO HE COBCEM TOYHBIE LIU(PBI UX MOKHO YTOUHSATh, HO HAIIPABJIEHUE UCCIIEI0BAHUI
yKa3aH BEpPHO.

A ecii MpoaHaIM3UPOBATh BCITBIIIIKY CBEPXHOBBIX, KaK OBICTPO pa3deraroTcs ux ,,KOPOHbI'' WIn
CYIEPAKEThl YUEPHBIX JIbIP, aHOMAJIbHOE MOPraHue 3Be3/] B 1IEJION rJIAKTUKE, TO CTAHET SICHO CKOPOCTh
CBETa TaM CUJIbHO MPEBBIIIIEHA U 3TO YK€ HUYEeM He 3aMaCKUPOBaTh, OT MOCTY/IaTa DUHIITEHHA, YTO
HUYTO HE MOXET JIBUTaThCsl ObICTpee CBeTa MPHUJIETCS OTKA3BIBATHCS.

TyT Bce y HEero npaBUJIbHO, IPOCTO OTHOCUTENIBHO ITYCTOIO ITPOCTPAHCTBA Ja IBUTIAThCA TaK
HEJIb351, @ BOT HAXO/JSICh BHYTPU yXke JIBUXKYILIENUCS CUCTEMbI MOXKHO.

ITO KaK y HAC €CTh MPOTSKEHHBIIN PEIbC HECKOIBKO MapCeK, Mbl CTPOMM OI'POMHBIN KOpPaOib 1
Pa3roHseEM €ro J0 OKOJIOCBETOBBIX CKOPOCTEH, @ BHYTPU 3BE3/10JI€Ta €CTh KOJIBLO B KOTOPOM HOCUTCS
0 KPYTy ellle OJ1H MEHBIINI KOpadib U TOXE Ha OKOJIOCBETOBOM CKOPOCTH MTOTO B CyMMe IOJTy-
YHUTCSI KOTJa BHYTPEHHUI KOpaOib JABMKETCS BIIEpell OH MPEBbIIIAeT CKOPOCTh CBETa B JBa pa3a U
KOIZIa UJIET Ha3a/l TO M0 OTHOIIEHUIO K HEMOJABMKHOM METPUKE OH IIPAKTUYECKU CTOUT HA MECTE.

BoT 3TOT MBICJIIEHHBIN OITBIT HYXXHO HaM JCPXKaThb B I'OJIOBE, YTO Mbl KaK MaTpe€IIKa ABUKEMCS
BHYTPH OOJIBIIIEN CHCTEMBI, TIOTHOCTHIO €€ KOMUPYsI B TeUeHHe roja ( coBepiasi raJak THIeCKii 000-
poT 3a 365 nqHel) M HUKaK 3Ty I'POMAJHYI0 CKOPOCTb HE OILyILIaeM, 3TO BUAHO TOJBKO IO TOf0-
BOMY CMEILIEHUIO 3B€3/l, IOTOMY YTO BCE BOKPYI' HAC JBMKETCS Tak e ObICTPO, a pasHHLA B ILIIOC
MHHYC CKOPOCTb CBETa 3TO BCE UTO Mbl YCIIEBAEM YBHETh WJIM 9TO HAlll SHEPreTUUeCcKUil cyOcBeTo-
BOI Oapbep 3a KOTOPbIM HUYETO HE B3aMMOJENCTBYET C HAIIUM MUPOM.

I'nmasa 1.1.

Ecnu B Teopuu DiiHInTeliHa MIOMEHSITh MECTAMU JIBA CJIaraéMbIX CKOPOCTh CBETA U SHEPTUIO TO
HUYEro He M3MeHuTCs. To ecTb cBeT OyJeT CTOSTh Ha MecTe, Kak CTosyasi BOJIHA B BaKyyme, a BCs
MaTepus JBUTaThcsi, Ha orpoMHoit ckopoctu 300 000 KM B ceKkyHy.
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[Tpu 3TOM, pa3 BMecTe ¢ HaMH OBICTPO JBUXKYTCS IEKTPOHBI, aTOMBI , MATHUTHOE TIOJIE TJ1a-
HETHI, TO MBI 3TOH ,,aHOMAIMU" cUUTAll He 3ameuaeM. Jla MHOIIa BUIHO, KaK poxkjaaercs (hOTOH U3
9JIEKTPOHA U TYT K€ OTCTAET, HA O'POMHOM CKOPOCTH. ( TIOKa He OyJieM lyMaTh Kak MbI CBeTUM (poHa-
PHMIKOM BIIepe/] 1o X0y IBHKEHHUSI) HO BCe OUEeHB JIOTMYHO. [lomyyaercs, 4To Jo0oe yCKopeHue Tesa
B Halled AMHAMUYHOM CHCTEME , Ha CaMOM Jiejie 3TO (paKTUYecKoe TOPMOXKEHUE U BbIUMTAHUE U3
CpeaHel CBETOBOU TO, HA CKOJIBKO Mbl Pa30TrHAJIUCH.

Kaxercs 6pen. Ho BoT Bam haktuk. Msl ocinamu 30H71 [Tapkep k ConHity v Kak Obl Hampsi-
MYIO, OH HE MOJKET /IO HEro JOJIETEeTh U3 3a TOTo, YTO CHJIA IIPUTSIKEHHS 3B€3/Ibl MEIlIaeT 3TO C/IesaTh.
( BBI MOXkeTe ceOe mpeacTaBuTh Takoe? Y 51 HeT, 4To TO HaM He IOrOBapUBaIOT) HO €CJTH MbI IBHKEMCST
B IIpocTpaHcTBe ObicTpee Benepsl, MepKypHsi MOTOMY Kak OIMUCBIBAEM OOJIBIIMIA KPYT MO OpOUTe
TO OYeHb JIOTUYHO. HyXKHO Bce BpeMsi TOPMO3HUTCS, YTOOBI KaK TO BIMCATHCSA B LIGHTP, a O OOJIb-
IIIOMY CYETY YMEHBIIIUTh CBOU IIEHTPOOEKHBIE CHJIbI, UMEHHO UMM Halll ( aMEepUKAHCKUIT) 30H] BCe
BpeMsl OTKHbIBaeT Ha nepudepurio. OH MBITaeTCs 3anpbhIrHyTh, HA PACKPYUYHBAIOLIYIOCS Kapycenb 1
BCE BpeMsi MPOCKAKMBAET MUMO, TTIOITOMY MPUXOAUTCS TPATUTH OOJIbIIIE SHEPIUU.

[Tonumaior 1 310 HaM (PU3UKU?

Hymaio a, HO TPaKTYIOT BCE [0 CBOEMY, KaK MM BBITOJHO, @ HE €CThb Ha caMoM jeiie. OHu
roBopAT, yTo CoJIHIIE HAXOOUTCS B TPABUTALIMOHHOM KOJIOZLE U Ty/a €llle HY’)KHO YMETb IOMNacThb. . .
To ecTb NpUTsDKEHNE, KAK TO HEMPaBUIBHO padoTaer... M Gosbliie Bce OTTAJIKUBAET OT ceOsl.

Kcraru ecnm cnepuThb 32 KOMeTaMH, BJIETAIOIIMMU B HAILy CHCTEMY, TO TIOUTH BCE OHU OTKU-
IBIBAIOTCS HAIMM CBETHJIOM 0OpatHO. Korjga Kak JOJKHBI ObUTH BCE TaKU MPUTSHYTHCS 0€3 BCAKUX
npo0OJIeM U CTOPETh B BEPXHUX CIIOSIX 3BE3/Ibl.

B yem npoGnema? Tak cpa3y He cKaxy, XOTsl M 3HAI0 OTBET, HO HY)KHO YMTaTeJIsl CHAYalIo MOf-
TOTOBUTD, YKa3aTh HA BO3MOXHBIE MPoOesbl Hamen (pyHaaMeHTanbHON ¢usuke. [lostomy murry
LIeJTYI0 HAYYHYI0 KHUTY U 3TO BCETO JIMILIb BCTYNUTE IbHAS T71aBa.

Ho IJI1 TEX KTO HE JIIO6I/IT YUTaTb YMHBIC KHUTH, a HO,ZLE].BaIL/'I HTOI'OBBIC BBIBOJBI CPa3y, TO CKaXy
KaK BCe BBIIJISIUT CO CTOPOHBI HaOmmoateis cHapyku COTHEYHON CUCTEMBI.

Nrak ecnu Bce aecTh IIaHET ABUKYTCS, HA OKOJIOCBETOBOM CKOPOCTH IO KPYTy, TO BIEpean
ceOsl OHM TOJIKAIOT MOIIHOE 3JIEKTPOMAarHUTHOE I0JIE U OHO YK€ paclpOCTpaHseTCsl BIEpes He Ha
rapy MWIJIMOHOB KUJIOMETPOB, Kak Mbl JyMaeM ceiuac, a Ha nopsaok aajibuie. Ckaxem 310 150
MWITAOHOB KWJIOMETpoB A1 3emin. A aid IOnurepa Heckonbko MWLIAapaoB. JIOTMYHO 4TO MBI
nonazaem B 1nosie IOnutepa, a oH B Haile HeT. A MepKkypuil monajaer B 1ojie BCEX AEBATHU IUIaHET
CTOSIIIMI 32 HUM O3TOMY JBHUXKETCS], @ TOYHEEe TOPMO3UT B PEabHOCTH OBICTpee BCEX U 3TO yKe
O4YEeBUIHBIN (DAKT ( TOPMOKEHUE ITO OTpULIATEIbHOE YCKOpeHre) BeHnepa nonasaet B nose § 1iaHer,
3emuis B moJie 7 TIaHeT CTOSIIIUX 3a Hel U cBoe cooctBeHHOoe. U T1. Mo criucky. Camblil mocietHui
[TnyToH. IMeeT TOJIBKO CBOE JIEKTPOMAarHUTHOE TOJIe U OH JIBMIKETCS IO KpYyry ObIcTpee BCeX Hac.
Ero yckopenue cuutail HUUTO He ciepkUBaeT. Tak Kak aTOMbI U3 KOTOPbIX OH COCTOUT €r0 M pasro-
HSIOT.

7O ellie O/IMH BaKHBIN BBIBOJ, UTO BCE TeJla BO BcesleHHOM niin Matepusi pa3roHsieTcs cama 1o
ce0e 10 CKOPOCTH CBETa, el Ha Hee HWYero OoJbllie He BO3/IecTBYeT U3 BHe. HO Kak TONBKO OHa
CKYUYHMBaeTCsl MPeBpaliasch B IJIAHETY WJIM TYMaHHOCTh, TO HAYMHAETCS MeJIEHHOE, HO YBepeHHOe

7



. Cep CeBaH. «I'paBUTAlIMOHHBIE HEUTPUHO»

TOPMOXEHHUE JI0 TeX MOp MOKa He BOZHUKHET C(hepruecKoe MEKTPOMArHUTHOE TIOJie WA OOIIHiA
BEKTOp yckopeHHs. Be3 Hero cucrema He Oy/ieT yCTOMUUBOM.

Wroro Ha mecte Hatero CoJTHIIa HAXOAUTCS MEPEIHIIA Kpai 0OIIero 3JIeKTpOMarHUTHOTO MO
BCEX IUIaHeT. A cpa3y 3a HUM PacroJIOKeH OApUIIEHTP WM HACTOsIIAs YepHast Jplpa, Kak Mbl ee
ce0e MpeICTaBIIsieM, TOJIBKO B HEl HET HUKAKOTO JBIIKEHHS TaM ITPOCTPAHCTBO HAXOAUTCS Ha MecTe
1 JII00OH 2JIEKTPOH, WM MPOTOH B3IyMail TyJa 3aJeTeTh TYT Ke aHHUTMJIMPYIOTCS U3 32 PE3KOro
TOPMOXCHHA. Yro COGCTBGHHO MbI 1 BUJUM Ha Halll€ CBETUJIO MMaAacT ra3, aTOMbI U SJICKTPOHLI U TYT
K€ HAUMHAIOT U3JTy4aTh OOpaTHO, 3TO TAKOW CyIepTOKaMaK B ICHCTBHH, IJIa3Ma JIEKTPOMArHUTHOTO
TOJISI MCTIApsIET BCE BEIECTBO Oe3 ocTaTKa.

A Teriepb pa3 KapTUHKA y HAC 3epKaJIbHO MEHSIETCSI, B PEaJIbHOCTH 3B€3/1 He CYIIIECTBYET, a eCTh
CJIOXEHHOE IEKTPOMArHUTHOE TOJIe IUIAHET, TO KaK TOJIBKO IUIAHETHl Pa3JeTsATCs APYT OT JIpyra Win
Pa3o0bIoTCs BAPEOE3ry TO TYT ke MOracHeT U ,,3Be3/1a" BOKPYT KOTOPOUM OHU Oerasu.

BooOiem y Hac MHOroe, 4to MeHsieTcsl B (PU3MKe, IJIABHOE CTAHOBUTCS TIOHATHBIM TOYEMY
HEWTPOH, HE MOKET JIOJITO CYIIECTBOBATh CaM 10 cede M pacnagaeTcsl.

Tak eciu mepeBecTH HA aTOMHYIO MOJEJb, TO KaK TOJBKO MbI BBHIPBEM BCE JICKTPOHBI U3
aToMa, TO sIIPO Yepe3 HEeCKOJIbKO CEeKyH] TOXKe McYe3HeT. Tak Kak Kak TaKOBOro siipa Ha caMoOM
nene He ObUTO, a OblJTa MUHUYEPHAs bIPa, BOKPYT KOTOPOU HACTIAWBAJIMCH IEKTPOMArHUTHBIE OIS
WA ,,ITyOBI" 9JIEKTPOHOB.

KaxeTtcst HeBepOsATHBIM, HO OY€Hb JIOTHUHBIM. [Ipyroe /1e/10 BhIpBaTh BCe IEKTPOHBI 13 JTI0O0TO
BEIIECTBA ITyCTh MPOCTOr0 BOJOPO/A HE TaK TO MPOCTO, MPUAETCS ,,[TOTIOTETh. "

U nocneanee, a 9To Takoe caM JIEKTPOH WU ero Iryoa’?

Bot MbI 1 oAXoOIMM K caMOMy INIaBHOMY, BOIIPOCY MUPO3AaHus (pyHaaMeHTy ¢pusuku. 1 yBbl
OH OYeHb 3BIOKMM, XOTSI KaXETCS Ha BUJ TBEPAbIM KaK 3TH MPaMOpPHbIE KAMHH ¢ HaOepeXHOH, Ha
00JIOKKE CTaThy.

Jlesio B TOM 4TO pa3 Mbl JBMKEMCS] Ha TAKOM OrPOMHOM CKOPOCTH B IIPOCTPAHCTBE, TO BO BCE
CTOPOHBI JPOXKHUT M CaM BaKyyM, SHEPIUsl MEPETEeKaeT C MecTa Ha MeCTO, ILTIOC OH MOJISIPU3YETCs TO
€CTh KaKUMH TO MOPIUSIMU ITEPEHOCUTCS C MECTa Ha MECTO U CMHXpoHu3upyetcs. [lomyvaercs y Hac
JIBa BUJA BaKyyma

IlepBbiit HaxoaUTCS B YepHBIX ObIpaX UCTUHHO HENOABUKHBIN.

Bropoil noaBr:KHBIN TaKOM IpOKAIIMN WK Iperyonmii BOTHAMU.

U BOT (pOTOHBI MOKA3BIBAIOT 3TH BOJHBI BO BCEH Kpace W BOOOIIIE J0ObIe JIEKTPOMAarHUTHBIE
BOJIHBI, OHU HA CaMOM JieJIe BaKyyMHbIe. BOT I03TOMyY BaKkyyM JIBUXKETCSI BMECTE C HAMU Ha CKOPOCTH
CBETa, ¥ MOCBETUB (POHAPHKOM BIIEPEN Mbl BCE TaKM YBUIUM yOeTaloui Jyq. A Ha3a] OTCTAIOIIHUI.

XO0Ts1 Ha CaMOM JieJie TI0 OTHOIIICHHIO K IMTPOCTPAHCTBY OH OCTa€TCsI HaBCeria Ha MecTe.

CoBepIMB KpyT U MOIJIETEB C33/11 Mbl COOBEM 3TH IEKTPOHBI, KaK CTOSTYME U MOTYyYUM JHEB-
Hoii ceeT. Ho no pyroii Bepcuy OHM Kak ITy0a Halllel COJTHEeUHOU CUCTEMBI PaBHOMEPHO pacrpe/ie-
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JIAI0TCA U MBbI HOHy‘{I/IM TaKO¢€ HOILO6I/IC KUIKOCTU U BO3MyH_[€HI/I€ B Hﬁﬁ, HpI/I HpOXO)K)IeHI/II/I qepe3
Hee 11eJI0M TUIAaHEThI U HA30BEM €€ JIEKTPOMAarHUTHOE MoJie Halllell 3eMJIu.

I'nasa 2.2.

B 37011 T71aBe MPOIOIKUM pacCy)XIaTh Kak MOXKET ObITh ycTpoeHa Hama CoTHeuHasi crucTeMa
€CJI MBI JIOITyCKaeM Hallle JBVKeHUE Ha CKOPOCTH CBeTa o Kpyry. Jleno B ToM, 4To Toraa He 00s13a-
TEeJILHO UMETh B CAMOM LIEHTPE YEPHYIO JbIPY WU €IIIe UTO TO, YTO OBl BOKPYT 3TOTO CIIOBHO BOTUEK
KPYTUTCS U TyJa IPUTATUBATHCA. ( TIOAPA3yMEBAETCA YTO HUKAKOIO MPABUTALIMOHHOIO MPUTAKEHUS
HET OT CJIOBA COBCEM)

Jllobomy MaccuBHOMY Telty OoJiee ToJIcTast JeKTPOHHAS IIy0a pacroyioKeHHas B TeOMETPH-
YeCKOM IIEHTpPE HaIllel CUCTeMBI OyJIeT TOJILKO MellIaTh Hape3aTh KPYrd Ha MAKCUMAJIbHOWM CKOPOCTH.

[ostomy ecThb elre oHa MOJIESb YCTPOMCTBA BCEro M OHA MOXET CYIIECTBOBATh MapalIeIbHO
C MepBoii cpa3y BMeECTe.

Jlio6oe Teo Oyab TO aTOM WIIM 11eNiasi TUIAHeTa He TOJIbKO Pa3TOHSIOTCS, HO U TOPMO3SITCS TaK
K€ aKTUBHO B CBOEH KM3HH, 110 IPyroMy OHHM COBEpIIAIOT TaKue KosieOaTesIbHble IBUKEHUS BIEPEN
Ha3a/l UX MOXHO CMEJIO Ha3BaTh nepronoM win vactoroil. Hanpumep 3emuisa 12 yacoB aBuxercs
C YCKOpEHHEM TI0 CYTOUHOW opOuTe, Kak Obl OOrOHSIsSI CBOM TMOTOK M 12 4acoB JBMXETCS 0OpaTHO
YyTh NPUTOPMaXuBas. Y 3J€KTPOHA ITOT MEPUOJ MIOKAa HEU3BECTEH, HO OHU TaK K€ CeNapupyloTCs
Ha OTCTAIOIIME U PasrOHSIONIMECs B MpocTpaHcTBe. [lepBbie B utore apeiida mpuoOboTCsl K HEHTPY
ConHeuHOH cucTeMBbl 1 00pa3yloT CaMblil TUIOTHBIHA My3bIPb, KOTOPBIA Mbl Ha30BeM COJIHIIEM, a BTO-
pble TOPMO3SIIHE MEKTPOHBI OTOMIAYT K MeprQeprr U Tak ke 00pa3yloT My3blpb, KOTOPBIA OyaeT
COCTaBJISITh HAIIly BHELTHIOW 000J104KY. C BULy OH BBIIJISIIUT TOXe Kak CBETUIIO ¥ OBIBAIOT HU KOTAA
HaM Kaxercs, 9to y Hac aBa CoJHIIa OfIHO IO sIpue ,,IIeHTpaibHOe" BTOpoe Oosee Oiekioe ,, epu-
(depmitHoe" , yueHble 3TO OOBACHSIOT TIpeioMyIeHHeM Jydeld B atmocdepe. Ho mo moemMy Korjia Mbl
ABUXEMCsI B TIOTPAaHUYHOM CJloe To cOMBaeM cpasdy o0a BUA IEKTPOHOB MPUILEIIINX U3 LIEHTPa
U ¢ nepudepun npasjaa He JONT0, AaHHBIN 3(P@PEKT BOZHUKAET BCErO Ha HECKOJIBKO MUHYT. [ToTom
OIHO U3 cBeTWJI racHet! [I7s1 Hac, TO ecTh MBI UJIEM Ha pe3epBHOU Komuu 1ienbix 12 yacos. Tak kKak
JBUXKEMCSI B IPOTUBOIIOJIOKHYIO CTOPOHY M HE MOXeM COMBATh IIEHTPAJIbHBIE IEKTPOHBI, 4 3HAUUT
MOJTy4yaTh CBET OT HUX. MITOro MOXkHO OBUIO CKa3aTh, YTO Te KTO TOBOPHJI MPO /IBE 3BE3/Ibl WU PO
nsa CojHIIa, TO OHM YAaCTUYHO MOTYT IPa3JHOBATh MoOey, (PaKTHIECKH Tak OHO ecTh. Ho B 11e710M
3TO CKOpPEe OfIVH IPELIKUIA OpEX COCTOSIIIMI U3 IBYX MOJOBUHOK.

3emuist ABUXKETCSI HE TI0 KPYTy, KaKk KakeTcsl BU3yaJIbHO, a TIO0 OoJiee BBITSIHYTON OpOUTe OHa
Kak Obl cTapaeTcs OT neprgepur IpoJeTeTh Yepe3 HEHTP, HO IPOMaXUBAETCsl, BBUIETAET C MPOTHBO-
TMOJIO’KHOM CTOPOHBI M HAUMHAET BHIMOJHATH 3epKajibHbld MaHeBp. [lonydaeTcst stakas 3aroryauHa
OykBa ,,S" B OJHY CTOPOHY B TeueHHe 12 yacoB, a IOTOM ee 3epKajbHas KOIHs B JAPYrylo u 3a 24
yaca oOpasyeTcs HacTosiias ,,8" (BocbMepka). [IpaBaa nmpu nogiere K LEHTPY CKOPOCTh CHUKAETCS U
MBI BUJIUM, YTO rojoBasi AHasiemma COJHIIa C OJHOI CTOPOHBI UMEET MEHBIIYIO, HO TOJICTYIO NIETJIIO,
C APYro# BBITAHYTYIO U TOHKYI0. Ho (pakTuecku Mbl ee pucyeM B IPOCTPAHCTBE KaXk[ble CYyTKU U
ycrieBaeM MpeofioieTh 6onee 24 MUUTHAPIOB KWJIOMETPOB B IMPOCTPAHCTBE. 3a roj Hapexem 365
BOCBMEPOK.

Jlanee cMOTpUM Ha Ipyrue TUIaHeThl, KaK ke TOr/1a OHU JBUKYTCS?
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A TOYHO TaK e ITIOC MUHYC MBI BCE IIPOXO/IMM CBOIO CYTOUHYIO OPOUTY Ha OIHOM OKOJIOCBETO-
BOI1 CKOPOCTH , HO y Ka)I0T0 CBOM 110 IMaMeTpy Kpyr , Tak FOnurep npoxoaut 12 MusutmapaoB Kuio-
MeTpoB 3a 12 yacoB. Bce 3aBucuT ot muiotHocTH o0bekTa. Tak CaTypH 60jiee MAaCCUBHBIN C BULY, HO
HE TaKOU TUIOTHBIN, OH YK€ He BBIXOIWT JAJICKO M3 TeOMETPUIECKOro IeHTpa Konedanuii. Ero opoura
BOCbMEpKa Oy/ieT CUJIbHO CIUTIOIIEHa cBepXy U cHu3y. OH npeBpalnaercsi B OObIYHY THIKBY. A 3emuis
PUCYET B MPOCTPAHCTBE BHITSHYTYIO OYTHIIKOOOPA3HYIO THIKBY.

VY Hac nosiBiisieTcs1 IepBOe MPaBUJIO, Kak Obl TUIAHETa HE JBHUTAJIMCh M0 OpOUTE B IIEJIOM OHA
00s13aTeIbHO B TeUeHHe ToAa ( UM YeThIpeX JIeT, IOKa HEM3BECTHO) BHIIIOIHAT 00beMHYIO (bUTYDY,
KOTOpasi B CBOIO OUepe/ib COCTOUT U3 O0Jiee MEIKUX CYTOYHBIX ,,IUTACTUH" BOCBMEPOK. DTO MEPBHI
KUPIUYMK BCETO U IJIABHOE TaK Y HAC TOSBIISIETCS 00BbeM OPOUT BCeX KOCMUYECKUX Tel, TUTI0C YCKO-
peHre B KPUBYIO TPU BBHIMMCHIBAHUM BOCBMEPOK co3faeT 3pdekT nputsikeHus. To ecTb rpaBUTaIM-
OHHbIE BOJIHBI, HAM OOJIbIIIE HE HYXHBI OT clioBa coBceM. Jlanee ecth Oosiee CIOKHBINA BOMPOC, Kak
K€ TOr/a IBUXKYTCS B 11€JI0M 3Be3/Ibl ,, TBIKBBI" B COCTaBe raylakTUKU. OHU YTO TOXKE PUCYIOT OJIHY
00beéMHYI0 purypy? Uto ux gepxut Bmecte? Eciiu HeT HUKAKOTO MIPUTSIKEHMS ?

Tak ckaxeMm, 4TO OTTAJIKMBAaHUE IEKTPOHOB APYT OT APYyra He AAET UM CIUIHYThCS BMECTE,
I10 TAKOMY K€ MPUHLIMITY BCE IUIAHETHI IPYT OT Jpyra HaXOAsTCs Ha MPUJIMYHOM paccTosiHUU. Cuiibl
MIPUTSIKEHU ST MEHSIEM Ha JIpyroy 3HaK, Ha KyJIOHOBCKME pacTaJIKMBaHUE U BCE CHOBA y HAC OCTAeTCsl
Ha CBOMX MECTaxX, KApTUHA MHPA BBINJISIIUT PAaBHOBECHOM.

n IIOXOXE, YTO BO BceneHHoii ecTh MHOTO MCIJICHHO ABWKYIIHXCA IVIAHET, MOKET MEXKIAY 3BE3-
AJaMM 1€ Mbl AYMA€M HAXOOUTCA IIYCTOC IMPOCTPAHCTBO TaM TOXE €CTb MATCpUA. I/ICXO)Ky n3 TOro,
4YTO BUAUMAA 4aCTb MAaTEPUH, ITO TaKasd CKAXEM I'dIIICPAKTUBHAA Majlad 4aCTb, KOTOpad INOCTOAHHO
H3JIy4acT SHEPruio, Korga Kak Mbl 3HACM OO0JIbIIIAs YaCTh AaTOMOB HUYETO HE OTAAIT OT ceOs. AHao-
rvud ¢ paaAOaKTUBHBIMH ATOMAaMHM KOTOPBIX MEHEE OAHOI'O ThICAYHOIO IMTPOLICHTA KO BCEM OCTAJIbHBIM.

Bot 311 atoMBl MBI MOKEM BUJIETH A€ B TEMHOTE, [IOTOMY KakK OHU CBETSTCS YePEHKOBCKUM
nznydeHreM. [ToHATHO 4To MmycTOTH BO BeeneHHO# TOMKHO ObITh MHOTO MEHBIIIE, YeM Mbl HaOTIo-
naem. OTIeNTbHBIN PA3rOBOP O MPO3PAYHOCTH BaKyyMa, Ha OOJIBIIIUX PACCTOSIHUSX, IOYEMY CBET OT
JAJIEKUX 3BE3J1 BCe TaKU MPOpbIBAETCS K HAaM HUYeM, He noriouiasack?. Heyxenu oH uaer Kakum To
0COOBIM ITyTEM THUIIa TIO KPOTOBBIM HOPaM KaK TYT YY€HbIE BBIIBUIAIOT TUITOTE3bI?

He 3Hai0, HO MoXosxe 4To y BceX ,, ThIKB" OfIHA U Ta e OPUEHTHUPOBKA HA CBOM LIEHTP IO MOJIO-
caM, a 3TO 3HAYUT B OJHOM HAIpaBJIEHUH CKOJILKO Obl UX HY ObLJIO OHM BCeraa mpo3payuHbl. Boobiem
9TO JIBIPKU OT OYOJIMKOB M OHM COBMEIIICHBI, CJIOXKEHBI POBHO APYT HA IPYKKY, HO CTOUT UX TlepemMe-
IaTh. ..

Hroro Y HaC Nnoay4dacTcs €CJIM IIaHETa HE IBHUIKETCA Ha HAC UJIKX Mbl Ha HEC, TO YBUICThH CBET
OT HEC HE MMPCACTABJIACTCA BO3MOKHBIM.

Eciu ckopocth aperica TiaHeThl B IPOCTPAHCTBE HUKE CKOPOCTU CBETa, TO OHA HE BBIXOAUT
U3 cBOero ( KOKOHA) JIEKTPOMArHUTHOTO TIOJISI ¥ SJIEKTPOHBI He MOKUIAIOT ee. Toraa He oOpasyercst
MOIIJHOTO JIEKTPOMArHUTHOTO IOJIsI, KOTOPOE CKMMAETCsl M aHHUTHIIMPYET MaTepHio, Ha30BEM 3TO
sIBJICHUE ,,CyOCBETOBOW Oapbep” M OOBEKT OCTAeTCs HEBUAMMBIM JJIsl OKpPYXKAOIUX ( MPSAMO Kak
HacTodmas Y€pHad AbIpa IO OIMMMCAHWAM HaAlllUX yqube) HO 5TO OObIYHAS IIIAaHETA MMPOCTO TEMHAaA
elle He pasropeBIIasCsl 0 CTaUH 3BE3/IBL.
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CyOcBeToBOl Oapbep €cTh TOJMBKO Y OOBEKTOB JABMKYIIUXCS Ha OIPOMHOM CKOPOCTH B TPO-
CTPaHCTBE IO XOAY CBOero ABMXeHHs. OH BBHIINOIHSIET TOMUMO TOJIe3HON OCBETUTEbHON (DYHKIIUU
ele OfHY BaXHYIO. B ciydae eciv HaM BCTPETUTHCS IO KYypCY APYrod Takod OOBEKT pasMepoM C
Jlyny, Mapc u naxe FOmmrep oH Oynet pa3pyiieH B MrHOBeHbe OKa. Co CTOpOHBI OyJeT Ka3aThCs
Oy/l TO HEUTO OTOPBAJIO KYCOK U TMOHECIOCh MMOTOM BEPHYJIOCH U JI0eJIa OCTATKU 3Be3/Ibl. ( Kak HaM
MOKA3bIBAIOT YepHasl JAbIpa pa3pyliaeT 3a3eBaBIIYIOCS 3BE3/1y) MOXKET UTO TO TOXOXKee eClIM CTOJK-
HOBeHHUe OyJeT Mo KacaTeJbHOM.

A ecimu 100 B J100, TO 3TO OyaeT OOJMBINON B3PHIB HACTOSIIEH CBEPXHOBOW. 3eMJIsi MOXET U
YCTOUT, HE PA3PYLUUTCS, HO OIUIABUTCS BCE BOKPYT 3TO TOYHO.

U camoe camoe MHTEpeCcHOE, a B YeM Pa3HUIIA MEK/1y MOTOKUTETHHBIM U OTPUIIATEIbHBIM JJIeK-
tpoHHOM? [Touemy onHU apelidyoT B qucke Ha mogoouu Koser] CaTypHa U TATOTEIOT Kak Obl K 1IeH-

Tpy. Hpyrue yxonar Ha nepucepuio?

TyT Bce MpOCTO, MEKTPOH KOTOPBIN HE MOXKET MPEOI0IeTh COOCTBEHHYIO MHEPIIMIO OH CKOpee
OyneT HeBUAMM. ( TaK KaK eMy He BBIPBAThCS 13 COOCTBEHHOM JIOBYIIIKH, OH BO3BPAIIIAETCsl 0OPATHO U
oOpariaeTcst BO3Jie CBOero reoMeTpudecKoro rneHTpa ) OH Takol MHEPTHBIA CO CKOPOCTHIO IBUKEHUS
ONrKe K Hallleld, B HeM IIPOUCXOIAT KoseOaHUsI BCEX U3BECTHBIX HaM JIEKTPOMArHUTHBIX BOJH. ( TO
€CTb TPSCYTCS OTPULIATEIIbHBIE IEKTPOHBI) DTO TOT CaMblii (1P, KOTOPBIN MCKAJIM HAILIM YYEHbIE [1a
TaK 1 He Halwi. Y camoe I1aBHOE U3 OTPULIATENTbHBIX AJIEKTPOHOB COCTOMT HAIlla BHEIIHSIS 000JI0UKa
ConHeuHoi1 cucteMbl WK KOKOH. [loToMy, Bce UTO TepsieT SHEPIUi0 CaMUM HAIlIUM JIeKTPOMarHuT-
HBIM T10JIEM BBIHOCHT Ha Tiepucepuio. Kak mMesnkue menku npuousaer Kk oepery.

[TonoxutenbHble 7EKTPOHBI, 3TO TE YTO HECYTCS HA CKOPOCTH CBETa BIEPEN WM BO BCE CTO-
POHBI, MOCJIE UX TIPOJIeTa OCTAIOTCS] YePEHKOBCKHE BOJTHBI KOJIEOAHUI M 3TO HAM U3BECTHO, KaK OObIY-
Hble (POTOHBL. VIX MHOrO MEHbIIIE YeM OTPHIIATEbHBIX, HO BOT CyMMAapHO SHEPIUU TeX M JIPyrux
conoctaBuMsl. [103TOMy OHM HE TOJBKO Pas3roHsIOT Bee Tena CONMHEUHOW CUCTEMBI, IUIAHETHI, acTe-
POMIBI, Ta3bl, HO ¥ MHOTOE Jpyroe. To ecTb Mbl TOCTOSIHHO ToBepraeMcsi 60MOaparpPOBKE BHICOKO-
SHEPrUYHBIMU YaCTULIAMU ( KOCMUUYECKUMHU JIyYaMH, CUIUTAETCS, YTO ITO €JUHUYHbIE ITIPOTOHBI), HO
KpOME HUX €CTbh BOT TAKHE MOJIOKUTEIbHbIE JIEKTPOHBI X SHEPIUs TOXKE OIPOMHA, U €CTh [T0J03pe-
HHE YTO JIIOO0E YCUIIEHHE MIEKTPOMArHUTHOTO TIOJIs1, HATIPUMEP €ro CIIOKEHHUE C IPYTMMU TUIaHETaMU
( mapaj IJIaHeT) TYT K€ YBeJIMUMBaeT KOJIMYECTBO IEKTPOHOB NAJAI0IIMX HA KBAaJPATHbI CAHTUMETP
U101 3eMJIM, 3TO B CBOIO OUYepe/lb HAHOCUT Bpe[l HAlllEMY OpPraHu3My YaCTUYHO KPOBb 3aKUIIAET,
TMOSIBJISIIOTCS ITY3bIPHKH M TIPOUCXOOUT 3a0oneBanne KeccoHHOI 0071€3HBI0 B HAPOAE CUUTAIONIASICS
( KOpOHABUPYCOM).
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KoHen 03HakoMuUTEJIbHOT0 (pparmMeHra.

Texkcr npenocrasieH OO0 «JIutPec».

[IpounTaiiTe 3Ty KHUTY LIEJIMKOM, KYIMB IIOJHYIO JIEraJbHYIO Bepcuio Ha JlutPec.

BesomnacHo onnatuTh KHUTY MOKHO OaHKOBCKOM Kaprtoit Visa, MasterCard, Maestro, co cuera
MOOWIIBHOTO TenepoHa, C TUIaTeKHOro tepMuHana, B catone MTC wm Cesi3Hoii, yepes PayPal,
WebMoney, fAunekc.densru, QIWI Komesnek, 60HyCHbIME KapTaMu WX APYTUM YIOOHBIM Bam crio-
COOOM.
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