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I'naBHoe B pasaese «KocMuveckune CUIb»

[Tpexne, uyemM s Hayaal MOM HCCIENOBAaHUS s HUYEro HE 3Hal 00 3JIEKTPUYECTBE.
EnvHcTBEHHas Belllb, KOTOPYIO s 3HAl TOYHO, ObUIO TO, YTO HUKTO HE 3HAET, YTO TaKOe
JJIEKTPUYECTBO.

WTak, st myman, 4To s coOuparoch 0OHAPYKUTh, IOYEMY HUKTO TOTO HE 3HaeT. S cuurai, 4yTo
€CJIM DJICKTPUYECTBO UCIIOJIB3YETCS, U UM YIPABIAIOT yXke Oojee cTa JIeT, U yYeHble HE 3HAIOT
YTO 3TO TAaKOE, TO B 3TOM €CTh YTO-TO HEIPaBUIbHOE. I OOHAPYKWII, YTO UCCIEN0BATEIN ObLIH
BBE/ICHBI B 3a0J1y>K/ICHHE HEBEPHBIMU KHUT'AMH, U OJJHOCTOPOHHUMH UHCTPYMEHTAMHU.

BonbTMeTpel W ammepMmeTpsl 3TO BCE€ OAHOCTOpPOHHHE MNpuOOpbl. OHU  IMOKA3bIBAIOT
IapaMeTpsl TOKA, KOTOPBIM HA3bIBACTCSI B KHHUIAxX IIOJIOKHUTEIBHBIM 3JIEKTPUYECTBOM, HO
HUKOTJa HE IOKa3bIBAIOT OTPULATEIBHOE JIIEKTPUIECTBO.

Teneps BbI BUAWTE, UYTO IOJOBMHA HJIEKTpUYECTBA ocTaeTcsd HezamedeHHbIM! Ecim Obl
UCCIIEIOBATEN HCIONB30BAIM TO JK€ THI OOOpYIOBaHMSA, YTO WU 5 IS JEMOHCTPALUU
MarHUTHOIO TOKAa, OHHU JOJDKHBI ObUIM OOHApyKuTh, YE€M Ha CaMOM Jiele SIBIISETCS
JIIEKTPUYECTBO.

[TonoxurenbHOE IEKTPUUYECTBO (HOpMUpPYETCS MOTOKAMU E€IUHUYHBIX MAarHUTOB CEBEPHOIO
MOJIIOCa, M OTPHUIATEIBHOE AIIEKTPHUECTBO (OPMHUPYETCS MOTOKAMH EAMHUYHBIX MarHUTOB
I0KHOro noitoca. OHU 00pa3yroT JBa IOTOKAa - OAMH JBHXKETCS C BBICOKOH CKOPOCTBIO
HaBCTpedy ApYromy, B3auMHO 3aKpy4HMBasiCh BIIPABO.

= AVNNEEY

s 7

HpOTOHBI N JOJICKTPOHBI - Bu1 YBCPECHBI, YTO OHU HC SABJIAIOTCA CCBCPHBIMU U IOKHBIMHU
CANHUYHBIMH MarauTamu? Ecian MBI nMeeM I-ITO-HI/I6y,I[]£>, MbI JOJIKHBI ITIOKAa34aTh, YTO Y HAC 3TO
€CTb. MMOKAa3aTb MCTOYHUK, OTKyAda 3TO HMCXOJUT, U ITIOKa3aTb, KaK BCHIb q)YHKHHOHpreT. Mmu1
MOXXE€M HaWTH KOHILICHTPUPOBAHHBIC CCBCPHBLIC U HOKHBIC CAWHHUYHBIC MArHUTHBI B 3C€MIJIC, B
METAJJIC.

HpI/IMeHHH METaJlJI, Mbl MOKEM IIPOAEMOHCTPUPOBATD, YTO CBO60)IHI>I€ CAVMHNYHBIC MAaTrHUTbI
OUPKYIUPYIOT B 3EMIIC. B CCBCPHOM IOJyHIaApUH, FOXKHBIC CAUMHUYIHBIC MArHUThI TIOAHUMAIOTCA
BBCPX, a CCBEPHBIC MAIrHUTHI CITYCKAKOTCSA BHU3.
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OTH, CBOOOJHO LUPKYIHMPYIOLIUE CEBEPHBIC M I0KHBIE MAarHUTHI, SBISIFOTCS CTPOUTEILHBIM
MaTepHuaoM JUIsl MAarHUTHOTO METaJlla, KOTOPBIM Mbl HAXOJIUM B 3€MJIE.

OTO TOKa3bIBa€T, YTO CEBEPHBIE U IOKHBIE E€IMHUYHBIE MAarHUTHI SIBISIOTCA pEaJIbHBIMHU
CO3JaTeJIsIMU aTOMa, a HE IPOTOHBI U 3JIEKTPOHBL. Sl AyMaro CEBEpHbIE M FOKHBIE €IMHUYHbBIC
MarHuThl JBIXKYTCS 110 OpOUTe, BOKPYT OOIIEH CepALIeBUHBI B aTOME, TEM K€ 00pa3oM, Kak OHH
JIBUXKYTCS TI0 OpOUTE BOKPYT 0OOIIEH CeplLIeBUHBI, B XpAaHUTEJIE BEYHOTO JBHKEHUS, KOTOPBIH 5
cMmacrepui. EnMHCTBEHHOE pa3nuyue B TOM, YTO aTOM UMeEeT HeOOJIbIIyI0 OpOUTY, a XpaHUTEIh
BEYHOI'O JBUKEHHSI HAMHOTO OOJIBIITYIO OpOUTY.

bl HUKOI'Ja HE BUACIT aTOM, HO CHUTAK0, UYTO COBPCMCHHBIC ITPEACTABIICHUA O CTPYKTYPE aTOMaA
HCBCPHBEIL. On JOJIKCH I/I306pa)KaTI>C$I KaK COCTaBHAS 4acTh 3eMJIA M3-3a TOT'0, YTO aTOM ABJIACTCA
YacThi0 3eMJIM. 3eMJIsI MMEET JBa MArHUTHBIX IIOJIFOCA. 9T0 O3Ha4yacT, 4TO Ka)l(I[LIIZ IIOJIIOC
OIMHAKOBO HNPUTATUBACT U OTTAJIKHUBACT, TaK YTO YACPKHUBACT 4YaCTH 3C€MJIM BMCCTC, U TAK KC
Ka)K,I[LIﬁ aTOM JOJIXKCH UMCTh I_[Ba ITIOJIFOCA.
@

B stom ciyyae o6e cuiibl, KOTOPBIMU 00JIa/1al0T MarHUTHBIE MOJIOCHI, JOJKHBI JIBUTATHCS
BOKpPYT 001I1ero Aapa (si1po Morio Obl ObITh YacTHLIEH CONIHEYHOTo cBeTa). Eciu nonoBuHa cui,
KOTOpbIE CO3/IAl0T aTOM, HAXOAMTCS B si/ipe, a Apyras MOJOBMHA JIBUKETCS BOKPYT siapa TO B
ATOM ClIy4ae aTOM He MOT Obl IPUCOETUHATHCS K APYTUM aTOMaM, 4ToObl 00pa30BbIBATH METaII,
KOTOPBIIl MOT ObI UMETh JIBa MATHUTHBIX MOJIOCA.
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S yBepeH, uTo eciu Obl IPEANPUUMYUBLIN YEIOBEK MPOAHATU3UPOBATT MArHUTHBIA METall
KOTOPBIH JOOBIT U3 3€MJIH, OH JIOJIKEH ObUT 0OHAPYXKUTh, UTO METAJNI HE COCTOUT U3 IPOTOHOB U
AJIEKTPOHOB, a U3 CEBEPHBIX U FOXKHBIX SAMHUYHBIX MAarHUTOB.

51 gymaro 4To Te, KTO UCKIIIOYAIOT MAarHUTHI IPU U3YyYEHHUH BEIIECTB KOTOPHIE COJEPKATHCS B
3emiie, ommuoOaroTcss. Eciu BB XOTUTE YBUACTh KaK CEBEPHBIC M IOXKHBIC CIUHUYHBIC MArHUTHI
COKpAIAIOT MYCKYJIbI, IPOBEAUTE cleaytomuil onblT. COeqUHUTE Ka)Ibli KOHEI[ MYyCKyla
CBEXXEH ueperaxu ¢ KiieMMaMu 0atapeu, ¥ Bbl YBUANTE KaK MYCKYIIbI COKPAIIAIOTCA.

OTOT ONBIT 111 OMOJIOTOB.

S1 Mory BUIETh XpOMOCOMBI €3 MUKpOCKoma. YToOb! UX YBUIETD S 3aKpbIBAIO IJ1a3a, U 3aTeM
s OTKPBIBAIO OJMH IJ1a3 HEMHOIO, YTOObI BUAETh cuHee Hebo. Uepe3 HEKOTOpoe BpeMs s BIKY
CBSI3KH IICTIOUEK IUIABAIOIIMX B JKHUIKOCTH B MOEM TIia3zy. HekoTopeie CBS3KM Liemoyek, Oonee
JUIMHHBIE, yeM japyrue. Haunbonee JUiMHHBIE LIENU CKIAABIBAIOTCS B HEpEryisipHble (OpMBbI U
MEX1y HECKOJIbKMMH LIENIOYKAMHM B CBSI3KE €CTh 0OJIbIlIast LENOYKa, & HUHOTAA €CTh OJIHA, IBE UJIU
OoJbIIe IENOYeK, BUCSAIIMX 3a MpeaeiaMH Lienu, a uHoraa Sl Mory BUIETh OAHY, JBE HIIU
00JIbIIIE LIENOYEK MIaBAIOLINX OTIEIbHO.

Kaxxaplii 1ernouka B IEHTPE MPOCBEYMBAETCS, a BHEUIHUIT 0001 TEeMHBIN, €CIH 51 OTKPHIBAIO
a3 emie 4YyTb-4yTh M CMOTPIO HamNpsDKEHHEE, TO s MOTY BHUICTh KpYTJIble, CHSIONINE
oOpa3oBaHus, Oerymive B pa3HbIX HANpaBICHHUSAX B HEPBHBIX MyTsAX. HexkoTopble OCTaBISIOT
CBETSIIYIOCS BOJIHY IO ITYTH MPEX]E, YEM OHU UCUE3AIOT.

Kaxxnoe cetsimieecs 06pazoBaHue BO MHOTO pa3 MEHBIIE YeM camas Melkas 1ernodka. OHu He
CKYYEHHBI, OHU BCE€ ABUXKYTCSI C HEKOTOPOW CKOPOCTBIO, HO CKOPOCTh CIIMIIKOM BEJIMKa JJIs
BHHUMATEJIBHOTO HAOIIOICHHUSI.

UToObl yBUIETh MEJKHUE YaCTHUILBl 5 €€ CMOTPIO B cepoe 00JaKo, MOKa HE BUXKY TEMHYIO
Touky. Korma Touka HauyMHAeT KUINETh B CEpeOuHE, s BUXKY HEOOJbIIME, MHOTOIBETHBIC
MOJIOCKH, BbIOpackiBaeMble M3 cepenuHbl. ClieHa MPONOIDKACTCS OKOJO MHHYTHI M KOT/Ia
MporaaaeT, TO HEU3BECTHO KOTIa IIOBTOPUTCSI.



MATEPUSA

Kaxnas ¢opma cymectBoBanus, Oynp TO JI€peBO, CKAJIbl WIM XKMBOTHBIC, UMEET HAYAIO U
KOHEl, HO TPU BEIU, U3 KOTOPBIX COCTOMT BCE BOKPYI HE MMEET Hayajla M KOHLA. JTO -
CEBEPHBIE U I0’KHBIE €IMHUYHBIE MATHUTBI, U HEUTPAJIbHbIE YAaCTULbl MATEPUU. DTU TPU BEIIU U
€CTb CTPOUTENbHbIE OJIOKH JUIsl BCErO CYILETO.
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W3HauanbHO, CKajla METEOPa NAJaeT B COJHIIE, COJIHLE PACTBOPSET CKAJlbl JO CEBEPHBIX U
I0’KHBIX €JUHUYHBIX MarHUTOB, U COJIHEYHBIN CBET 3aTEM NEPEHOCUT UX Cr0Ja. PacTuTenbHOCTD
MOTJIOIIACT HEKOTOPhIE MAarHUTHI M COJHEYHBIH CBET W pacTeT. MBI moTpelisieM MpOyKThI
PACTUTENBHOCTH U CTPOMM Halle TEIO, U 3aTE€M, KOIZla Mbl YMUPAcM M Hallle TEJIO COXXKEHO,
npax MOXXET NpeoOpa3oBaTbcs B KAaMHH, M 3aTE€M KaMHH MOTYT TONAcTb B COJHIE U
pPacTBOPATHCS CHOBA.

CeBepHHe " FOKHBIC CAMHHUYHBIC MAIHUTBI MOT'YT OBITh O6H3.py>KeHBI, IIOKa OHHU CITYCKArOTCA
N3 COJIHOAa IMOCPCACTBOM paguO BOJIH. Panno BoIHBI O6pa3OBaHI>I CCBCPHBIMH U HOKHBIMHU

CAMHUWYHBIMM Mar"HuTaMu. Onu paciipoCTPpaHAOTCA BOKPYI 3€MJIM, U CCBCPHOI'O U HOKHOI'O
ITIOJIFOCOB.
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MaFHI/ITI)I, KOTOpPBIC CIYCKAKOTCA H3 COJIHOA IOPOXKAAKT paduO BOJHBI , a TaKiKe
NpEIATCTBYSd HX MNPOXOKIACHUIO. 9710 npuirHa, Mo4YeMy Mbl HC MOXKCM CJIbBIIIATE paguo B
TCYCHHUEC JHCBHOT'O BPEMCHH TAKKEC KaK BEYCPOM.
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B BeuepHee Bpems, Mbl MOJYyYa€M MAarHUThI, KOTOpPBIE CIYCKAIOTCS OT APYTHX COJHI WIIN
3BE€3]l, HO B TEUCHHE IHEBHOTO BPEMEHH MBI MoTydaeM ux Bce. CeroJiHs, BUepalTHuil COTHEUHBII
CBET, COJIEPKUT TOJIBKO HEUTPAIbHBIE YACTULIBI MATEPUH.

B mpocTtpaHcTBe Mexay 3Be31aMH HET JOCTATOYHO CBETA, W MO3TOMY 3BE3/IbI MOTYT OBITh
BUJIHBI. CoJiHeUHbIM CBET SIBISETCA CBETOM, KOTJa OH IMPOXOJUT Yepe3 HEKOTOPYIO IMperpany
0J100HO BO3/AYXY, POXO/s Yepe3 IMMyCTOe MPOCTPAHCTBO, OH HE SIBJISIETCS CBETSAIIMMCS.




SJIEKTPOHDI

MWUTHOHBI JI0JIEH BO BCEM MHUPE OJYPAUMBAKOTCS HECYIIECTBYIOIIMMU 3JEKTpOHamMu. Bot
KaK 3JIEKTPOHBI BO3HUKIIU. TOMCOH H300pes BOOOpakaeMoro MaJblllla U Ha3bIBaJl €ro JIEKTPOH.
Pezepdopn ero yChIHOBUII M TeTeph MY>KYUHBI C UTMHHBIMU BOJIOCAMH HSHYAT €ro. DIEKTPOH
uMeeT Oparta 1o UMEHH - IPOTOH, HO OH - TsDKeJ U JJeHUB. OH 0CTaeTCsl HEMOABUKHBIM B LIEHTPE,
a 3JIEKTPOH JI0JKEH Oerath BOKpPYT HETO.

s SNEeKTpOMH)KEHEPOB, IOJIOKUTEIBHOE JJIEKTPUYECTBO 3TO BCE, a OTPULATENIBHOE
AJIEKTPUYECTBO - HUYTO, a JUIs (PU3MKOB HETaTHBHOE SJICKTPUUYECTBO - BCE, a MOJOKUTEIHHOE
3JIEKTPUYECTBO - HUUYTO. Eciu cmoTpeTs
U3 HEUTpaJIbHOM TMO3ULIHUM, KOTOPYIO OHHM OTMEHSIOT Jpyr Ui JApyra, TO y Hac HeET
3JIEKTPUYECTBA, HO Yy HAC €CThb 4TO-TO. Ecium Mbl HE 3HaeM, KaK yJIepxkaTh Bellb, KOTOpas
MPHUXOJUT Yepe3 MPOBOJI U3 TeHepaTopa Wi OaTapeu, Mbl IOKUPOBAHBI.

Yuraiite OykieT "MarHuTHbI TOK" M BBl Y3HAETE, YTO ITO 3a HEYTO U KaK OHO TEUET 4epes

IIPOBO/I.
455 CAUTION

N300peTeHne 3JeKTpOHA MPOU3OLLIO MOCPEACTBOM MYAPEHOTO OIbITa C HCHOJIb30BAaHUEM
AJIEKTPUYECTBA B BaKyyMHOU TpyOke. OOBIYHO, HE3aBHCHMO OyIb TO TCHEpATOp WM Oarapes,
MMOJI0KUTEIBHBIN KIIeMMa JOJDKCH ITOAKIIOYAaThCA K OTpI/IIIaTeHLHOﬁ KIJIIEMME,
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HO C BaKyyMHOH TpyOKO# OBLIIO MCIOJIB30BAHO ABE OaTapeu ¢ pa3HOW CHIION, MEHbIIas OaTapes
Obula MOJKIIOYEHAa HOpPMalbHO, a Oojbluas Oarapes OTPHULATENBHOM KiIeMMOM Obuia
IIOAKJIOYCHA K MEHBIIICH 6aTapee, K OTpI/IIIaTeJH)HOI\/JI KIIEMME, U ITOJIOKHUTCIIbHAasA KJIEMMa ObLIa
OCTaBJIEHa HEMOAKJIIOUYEHHOM. OJTa CB3b JaBajla OTPHULIATEIbHON KJIEMME JABOWHYIO 103y
SHEpTruv, U OJUH H3 IJICKTPOJOB CTAHOBUJICA Ooiee ropa4umM M MOTI' BBITAJIKWBATb 0oJblIe
MarHuToB. OH ObLT Ha3BaH KaTOJ M MOJOXHUTENbHAs KJIEMMa - aHOJ, M 3JIEKTPUYECTBO, KOTOPOE
UCXOJIMIIO U3 KaTo/a B aHO/, ObUIO HAa3BAHO JJIEKTPOHAMH.
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B cnydae, ecnu n3o0peraTenb MCHOIb30Bal HOPMAJIbHBIE METOJbI, YTOOBI OOHAPYKUTH BHUJL
JJIEKTPUYECTBA, OH JOJDKEH YBHUACTH UYTO IIOJIOKUTEIBHOE U OTPULIATEIBHOE DIIEKTPUYECTBO
paBHBIE 110 CHJIE, U IIOJIOKUTEIBHOE DJIJIEKTPUYECTBO JBUKETCS IPOTHUB OTPULATEIBHOTO
IIEKTPUYECTBA. ITO MOXKET
OBITh TPOJAEMOHCTPUPOBAHO COEIUHEHHEM Ka)KJIOM M3 JABYX 4YacTell MSTKOro >Kejle3HOro
IpoBOJia C KaXJIOW KIeMMOM aBTOMOOWIBbHON OaTapen W 3aTeM COEIMHAA M pa3MbIKas
CBOOOJTHBIE KOHIIHI MPOBOJIA.

N3 monoxuTenbHONH KIeMMbI Oy/eT BBIXOIUTH OOJIbIIE MCKp, YEM U3 OTpULATETbHON. DTOT
npsiMoi MeToJl Oojiee HaJeKeH YeM MYAPEHbI MeToJ BaKyyMHOM TpyOku. DTO TiaBHas
npobaema (U3UKOB - OHU UCTIONB3YIOT KOCBEHHBIE METO/IbI, YTOOBI IPUNUTH K BHIBOJIAM.
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Ecnu u300perarens 3IEKTPOHOB UMEIN BAKYYMHYIO TPYOKY, B KOTOPOW €ro 3JIEKTPOHBI MOTIIN
Obl JBUTATHCSA OJIM3KO K BEpPXY BaKyyMHOH TpPYOKHM OT 3amaJHOM CTOPOHBI C KAaTOJOM, K
BOCTOYHOM CTOPOHE K aHOAY M 3aT€M HY)KHO MOBECHTh BEPTHUKAIBHO TOJIBEIICHHBIE MATrHUTHI
CIEJIaHHbIC U3 TPEXIIOUMOBOM, IJIMHHOM >KECTKOM CTaJIbHOM JIECKH , 3aT€M IOJHECTH OJIUH
MOJIFOC MarHuTa K cepeIMHe MOTOKA 3JEKTPOHOB, TOT/Ia MATHUT CEBEPHOI0O MOJI0CA, OTKIOHUTCS
K CEBEPY, U KOKHBIM MarHUT OTKJIOHUTCS K fory. To e camoe OyJeT, €ClM MarHUThI JIepkKaTh
HaJI TIOOBIM ITPOBOJIOM C TIPOTEKAIOITIM TOKOM.
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I/ITaK, ABa BECPTUKAJIbHO IMOABCIICHHBIX MarouTa AJOKa3bIBAIOT, UTO SJICKTPUUCCTBO COCTOUT M3
ABYX Pa3HbIX U SKBUBAJICHTHBIX CHUJIL.

WNuavye MOXHO NIOKa3aTh TO K€ camoe cleAyromuM obpazoM. HyxHO coequHUTH THOKYIO
METII0 TPOBOJa BOCTOYHBIM KOHIIOM C TIOJIOKHUTEJIBHOW KIEMMOM, 3amagHbIM KOHIIOM C
OTPULIATENILHOM KJIEMMOM, MOJIHATH METII0 HAa OJMH JIFOIM BBIILIE T10JIA.

[TomecTuTe MOAKOBOOOPA3HBIA MAarHUT Ha PACCTOSHUM OJHOTO JI0iMa OT TETIH, CEBEPHBIM
MOJIFOCOM K FOKHOM CTOpOHE neTiiv. MarHuT BTAHeTcs B nemio. [loMecTuTe MarHut 10KHOTO
noioca B TOoM ke Mecte. OH BBITOJKHETCS W3 MeTad mpodyb. C TOYHOCTBIO HAO0OpPOT
MPOU30MIET U C CEBEPHOU CTOPOHBI METIH. DTO YKA3bIBAET, UTO AJIEKTPUUECTBO, TAK K€ KaK U
MOCTOSIHHBI MarHuT C(OPMHPOBAHO JBYMsI PaBHBIMHU CHUJIAaMHU, M KaxJas CHJIa HallpaBJjeHa
BCTPEYHO M OJHOBPEMEHHO CIHUPAIbHO 3aKpy4eHa BIPABO, HO CHJIBI B IIPOBOJIE MMEIOT OoJjee
BBICOKHE CKOPOCTH, U 00€ CHJIBI MCXOAAT MEPIEeHAUKYIIpHO u3 mpoBoja . OmHa cuja 3TO
€IMHUYHBIE MATHUTHI CEBEPHOTO MOJIOCA, U APYTasi — €IMHUYHbIE MATHUTHI F0’KHOTO MOJIIOCA.

DTO - KOCMUYECKHE CUJIBL. Balll aekTprudeckuii ABUTaTeNlb BpaaeTCcsl Ha OCH OJaroaaps, uM.
BrI Taxoke HE cMOTIM OBl 3aBECTH Balll aBTOMOOMIIL 0€3 3TUX €IMHUYHBIX MAarHUTOB.

ECJ'II/I BHeKTqueCTBO O6p330BaHO CeBepHBIMI/I U HXHBIMU CAWHUYHBIMU MardHutaMm Hu
AIIEKTPUYECKUI IBUTATENh paboTaeT Toxke O6Iarogaps um, rie ke dMeKTpoHbl Tommncona?



WX HeT Takke BOKpPYT IeKTpudeckoro asuraress. OTBET POCT - UX HE CYIIECTBYET.

Ecnu pa3opBaTe MarHUTONPOBOJ, XPaHUTENs] BEYHOIO JBHMIKCHHs, TO BO3ZHUKACT BCIIBILLIKA
cBeTa, OHa 00pa30BaHa €AMHUYHBIMU MAarHUTaMH, TaKkKe aTOM TOoxe o0pa3oBaH MarHUTaMU U
KOTJ]a MarHUTOINIPOBOJ Pa30pBaH, Oy/IeT BCIBIIIKA, IIPU KOTOPOH MarHUTHl BBICBOOOXKIAIOTCS U
BBUIETAIOT BOBHE.

EcTecTBEHHO, YTO MarHUTHI CEBEPHOIO MOJ0CA B CEBEPHOM IOJIYLIAPUU JOJKHBI YHTH BHU3,
¥ MarHUTHI F0’KHOTO TOJIF0ca BBEpX. S nymaro 3To Xoporas uaes A GU3UKOB MPH UCTIBITAHUT
panus ¢ poTorpaduueckoil miIeHKon s anbga JIydei, Hy)KHO TOMELIaTh paJuil MOBEpX IUICHKH
u juia Oera jydeidl paawii mMoJ TUIGHKOW W 3aTeM HaON0/aTh pe3yJabTaThl, U IMOBTOPUTH
DKCIIEPUMEHT B IOKHOM IOJIYLIAapHM, 3aTEM IOCMOTPETh €CTh JIM pasziauuue. ['amMmma myum
JOJKHBI OBITh TAKUMHU K€, KaK U COJIHEYHBIH CBET, HO HECKOJIbKO CHUJIbHEE, IMOCKOJIbKY OHHU
M3Y4al0TCsl OYEHb OJIM3KO OT MX MCTOYHUKA.

Mpb1 uMeeM CeBEpHBIE U F0KHbIE €JUHUYHBIE MArHUTHI, OJIOKHUTEIBHOTO U OTPULIATEIBLHOTO
AIIEKTPUYECTBA, IPOTOHBI, U FIEKTPOHBL, IO3UTPOHBI U ME3OHBI U ajbda, OeTa U ramma JIy4u.

[Touemy Takas Hepa3depuxa? J[eHCTBUTENBHO JHM HPUPOJIE HYKHO TaK MHOTO YacTHII JUIS
o0pa3oBaHMs BELLECTBA, U JJI IOBTOPHOI'O MCIOJIb30BaHUS 1ocie pacnaga? S qymaro Bce, 4TO
MPUPOJE HYKHO, 3TO TPU BEIIM, MATHUTHI CEBEPHOIO M IOKHOIO IOJKOCA M HEUTpaJIbHbIE
yacTulbl. Kaxaplii TUII 3TUX TpEX 4YacTHUI] MOXET JECHCTBOBaTh C PAa3HOM CKOPOCTHIO
MOCPEACTBOM Pa3HBIX KOMOMHAIIMMA, T.. OHM MOTYT JaBaTh NPU B3aUMOJEHUCTBUU pa3HbIC
pesynabTathl. S mymaro, 4To (PM3MKHM CHayana JOJDKHBI y3HATh, YTO €CTh MAarHUTHl H
AJIEKTPUYECTBO, a 3aTeM Y HUX OyneT 0aza /i SKCIIEPUMEHTOB U BBIUYMCICHUN.

KOCMHNYECKASA CHJIA

BOT J0moNHATENbHAS HHQOPMAIHS AT TeX, KTO YMTal Moo peknamy B The Miami "JIDMJIN
HBIOC", ®eBpans 3, 1946. CeBepHble U 10’KHbIE MATHUTHI SIBISIOTCSI KOCMUYECKON cuioi. OHu
- CTpOUTEINIbHBIE OJIOKU MPUPOJIBI ISl BEUHOTO NMPeoOpa3oBaHMsl MaTePUU, U OHU TaKHe MEJIKUE,
YTO MOTYT MPOXOJIUTh uepe3 Bce. OHM MPOXOAAT 4epe3 3€MIII0 U3 IOJII0CA B TOJIIOC, U BOKPYT
3EMIIN.

Ecnu ceBepHble U 105)KHBIE €IMHUYHBIE MATHUTHI HE MOTJIM MPOUTH Yepe3 BaKyyMHYIO TPYOKY,
TaK XK€ KaK U 3JIeKTpOHbl TOMIICOHA, TO OHM HE MOIJU Obl OBITH CTPOUTENBHBIMU OJIOKAMH.
OnekTpoHbl TOMIICOHA SIBISIFOTCS OUY€Hb HEOOJBIION YacTbIO MaTEpUU, KOTOpas BBIXOIAUT W3
KaToJia, MOKa KaTo/ HarpeT WK MOIJIONaeTcsi B BaKyyMHOM TpyOKe.

be3 o0mielt nupKynauuu CTpOUTENbHBIX OJ0KOB He Oy/leT HUKAaKuX u3MeHeHui. Bee nomkHo
ocTaBaTbcsd HeM3MeHHbIM. CTpouTeabHble OJOKM MaTepuu, KOTOpas pacnajaeTcs Ha 4acTH, He
MOTYT BKJIFOUUTHCS B HUPKYJISILUIO JJIs1 HOBOM KOHCTPYKIIHH.

S nymaro, 4To paauii W ypaH oOpa3oBajHMCh B 3eMJi€ IO/ BBICOKUM JaBJICHHEM, M IPH
BBICOKHX TEMIIEpaTypax, OKa CEBEPHBIE U F0KHBIE €IMHUYHBIE MArHUTHI [IUPKYJINPOBAIH Yepe3
3emiro. HekoTopoe Bpemst paauii U ypaH ObUIM B 3e€MII€, TJI€ OHU MOTJIOIMIAIN OOJbIIE CEBEPHBIX
U I0KHBIX €IMHUYHBIX MarHUTOB YEM OHU MOIJIM Obl yAep:KaTb B HOPMAJBHBIX YCIOBHSIX, U
TEleph TOrJa KaK OHU HAXOIATCS B BEPXHUX CIIOSX 3€MJIM, MarHUTHl BBIXOJSAT BOBHE, U OHU
CHOBA MOT'YT CTAHOBUTBLCSI HOPMAJIbHBIMH.



['paBuTanusi OOJDKHA  BBI3BIBATHCS ~ MaTepualioM B CepeiAMHE 3eMid, u  Ooiee
KOHLEHTPUPOBAHHBIM 4eM ypaH. Korga atoMel ypaHa J0naroTcs, OHM BBITYCKAIOT €IUHUYHbBIE
MarHuThl, KOTOpbIE JEpXKalu aTOM BMECTE, 3aT€M MarHuThbl Pas3jeTaloTCs BOKPYI, HO Korja
aTOMBI JIONAKOTCSI B CEPEAMHE 3€MJIM, U 3TO IPOUCXOIUT MOCTOSHHO, MarHUTHI MOTYT JIETETh
TOJIBKO U3 CEPEAMHBI K IIOBEPXHOCTH.

Korna ceBepHble U H0KHBIE €IMHUYHBIE MarHUTBl IBHXKYTCSA PSAIOM JIPYTr € JPYTOM B OJHOM
HAIpaBJIEHUU, OHM B3aUMHO HE NPUTArHBarOTCs. OHU TNPUTATUBAIOTCS TOJBKO €CIU TEKYT
BCTpe4HO. Koraa MarHuThI IETAT U3 cepeluHbl 3€MJIU, KaK TOJIbKO OHM BCTPEYalOT 0OBEKT, OHU
HPUTATUBAIOT €T0, U3-32 TOTO, YTO B JIIOOOM 00BEKTE €CTh 00a THIIa MATHUTOB.

OTO BUIHO NPU TPEHHUH JKECTKOM PE3UHBI WM CTEKJIA IIOKAa OHM HE CTAaHOBATCA FOPAYUMU,
TOTJa OHU IPUTATUBAIOT [1ECOK, JKEJIE3HbIE ONUIIKH, COJIb, U IpYr'He BelecTBa. YToObI yBUAETD,
KaK 3TO IPOMCXOIUT, IOMECTUB KPUCTAJI COJIU HA OJMH IIOJIIOC MarHuTa, Bbl YBUANUTE, KaK OH
IIEPECKOYMT Ha IPYroM IOJIIOC, @ 3aTeM IIPOoYb. [[pyroil myTh HaTEPETh KECTKYIO PE3UHY , TOTAA
OHa Oy/1eT BpEeMEHHBIM MarHUTOM.

Paznnumne mMexny pe3smHOBBIM MAarHUTOM M CTaJIbHBIM MarHUTOM - B TOM, YTO MarHeTU3M B
pPE3UHE UCXOOUT U3 MAarHUTOB, KOTOPBIE ACpPKAT BMECTE PE3UHY, U KAK CEBEPHBIC, TAK U HOXKHbIE
IOJIFOCHI - HAXOASATCS Ha OJHOM CTOPOHE pE3MHbl M MAarHUTHBIE MOJIOCHI HEOOJBLINE U
pacIoyiokeHbl OYeHb OJM3KO, HO B CTAJIM, MPUTATMBAIOLIMM MarHuT SBJISIETCS HE MarHUTOM,
KOTOPBIN JEPKUT BMECTE CTalb, a M30BITOYHBIMH MarHUTaMH, LUPKYIHPYIOIMMH, BHYTPH
CTaJIH.

[IputsiHuTE >XK€ne3Hble ONMWIKH PE3MHOBBIM MAarHUTOM, 3aTe€M NpUOIHM3bTE UX K CTAIBHOMY
Maraury. M3mMeHuTe moitockl, Bbl BUANTE, KAK HEKOTOPBIE OIUJIKU OTTAJIKMBAIOTCS IIPOYb.

OTO 03HAYAET, YTO CTAJHLHOM MArHUT U3MEHMJI IOJIIOCHl MarHUTa B JKEJIE3HBIX ONMWIKax, U
OHM OTTOJIKHYJIUCH.
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