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[Tonoxwure 3T0 COYMHEHUE TaK, YTOObI MPU YTEHUHU BbI CMOTpENH Ha BOCTOK, U Torna ureHue
ONMCAHUS MarHUTHOTO MOTOKA Oy/ET yaydllaTh Ballly SHEPTE€TUKY.

Bce HmkeonucanHoe SBISETCS PEe3yAbTaTOM MOMX JIBYXJIETHUX IKCIIEPUMEHTOB C MarHUTaMH B
Kamennsix Bparax, cemnammare munb lOro-zamagnee Masvmu, @mnopuma. Mexay 25-26
rpagycom ceBepHou mupoThl U 80-81 rpagycom 3amagHoON AOJITOTHI.
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CHayaJjia 51 pacckaxy, YTO TAKOe MArHUT.
Bb1 Buzsenu npsimpie MaruuTHble Opycku, U oOpa3Hble MarHuThl, chepuuyeckue WiIH II1apoBbIe
MarHuThl ¥ MarHuThl Alnico pa3sHbIX GOpM, U C OTBEPCTHEM B CEPEAUHE.

Bo Bcex MarHuTax OAMH €ro Kpai 3T0 ceBepHbIN MOJII0C, a IPYTOil I0KHBII,
U B T€X, KOTOPBIC HE UMEIOT KPAeB, OJIHA CTOPOHA CEBEPHAs a APYyras OKHas.
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TCHCpB 0 C(bCpI/ILIeCKOM maraute. Ecan Y Bac €CThb CHJIbHBI Mar"HmT, Bbl MOXKE€TE€ UBMCHUTDb

NoJIIOCHI B c(pepe B JTI00YI0 CTOPOHY, B KaKYI0 XOTHTE WJIH COBCEM €€ Pa3MATHUTHUTH,
TOI/Ia OHA MePecTaHeT ObITh MATHUTOM.

B pesynbrare...
Bbl MOXXETE€ BHUJETb KaK MAarHuT, MOKeT ObITh H3MEHEH M ero CHjla MOXxeT ObITh
CKOHIEHTPUPOBAHA, a TAK)XE€ Bbl MOXETE BHUACTh YTO MeETAJ He SBJACTCH peajbHbIM
MArHuTOoM. PeajlbHbIM MArHMTOM sIBJIsieTCA CYOCTaHUMS, KOTOpasi LHMPKYJHpPYeT B
MeTaJuie.

Kaxnas yacTuua B cy0CTAHUMH - CAMOCTOSITE/IbHbIIE MATHUT.
(Oanee no mexkcmy MaZHUMHAA YACMUUA — RPUM. hepes.)

N umeet ceBepHBIN B FOKHBIN 1MOTI0C. OHU Takue HeOOoJIbIIINEe, YTO MOTYT MPOHUKATDH Yepe3
YTO YyroaHo... DaKTUUECKH UM JIeTYe MPOXOUTh YEPE3 METAILI, YEM YepPe3 BO3AYX.




OHHU HAXOAATCS B MOCTOSIHHOM JABHKeHHH. OHHM OeryT OT OJHOI0 MOJIICa K JAPYyromy, u
€CJIM X HallPpaBUTh 0COOBIM 00pa3oM OHHU 00JIaAAr0T OECKOHEYHOM MOITHOCTBIO.

MarauTHbIC 9aCTHIIEI CCBCPHBLIX W HOKHBIX HOJI?[pHOCTeI\/’I SABIAKOTCA KOCMHUYCCKUMU CHUJIaMH,
OHH CKPCIVIAIOT 3Ty 3€MJII0O B OTHO IEJI0€ U JI€EPKAT BCEC HA Hel.

MarauTHbIE JaCTHULbl CECBCPHBIX W HOXKHBIX HOJI?IpHOCTCI)'I PaBHBI IO CHJIC, HO CHJIa Ka)K)IOI\/II
MarHUTHOM qaCcTHUIbI HE ABJIACTCA YEM-TO 3HAYMUMBIM. JIJ'IH NMPAKTHY€CKOIro UCioJIL30BaHus,
OHH T0J/I’KHBI IPUCYTCTBOBATH B 00JIBLIINX KOJHYECTBAX.

B nmocTosIHHBIX MAarHMTax, OHM LHMPKYJUPYIOT B MeTajljle BO MHOXKeCTBe, U JENIAT 3TO
cienyomuM obpazom: Kaxaplii TUI MarHUTHOM YacTUIBI BBIXOJUT M3 CBOETO COOCTBEHHOI'O
noJiroca U, 000exaB BOKPYT, BXOAMUT B JAPYroil MOJIOC U JABUXKETCS K CBOEMY IOJIIOCY, U TaK
MHOTrO pa3. He Bce MarHuTHbIE 4acTUIBI HUPKYIUPYIOT. HEKOTOpBIE BBIXOAAT M3-110J KOHTPOJIS
Y HUKOT/Ia HE BO3BPALLAIOTCS, HO UX MECTO 3aHUMAIOT IpYrue, BHOBb IIPHOBIBIINE.




Cama 3emJis sIBJIIeTCHA 00JIbIIMM MATHUTOM.
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B oOuiux ueprax MarHWTHBIE YAaCTUIBl CEBEPHOTO U FOKHOIO MOJIOCOB 3€MJIM LUPKYIUPYIOT
TakK XK€, KaK B IIOCTOSIHHOM MAarHuTe. MaruuTtHbie JaCTUllbl CCBCPHOTO ITOJIOCA BBIXOIAT H3
36MHOTO IOKHOTO TOJIFOCA M JIBUTAIOTCSI BOKPYT, BTEKass B 3€MHOM CEBEPHBIN TOJIFOC M J1ajiee B
CBOM COOCTBEHHBIN IIOJIOC, a4 MAar"HuTHBIC YaCTUIIbI IOXXHOI'O IIOJIFOCA BBIXOJAT K3 3€MHOI0
CEBEPHOTO TOJIFOCAa U O0OMIS BOKPYT, BTEKAIOT B 3€MHOM IOKHBIN TOJIFOC M J1ajiee K CBOEMY
coOcTBEHHOMY MotoCcy. TakuM 00pa3oM MarHUTHbIE YACTULI CEBEPHOIO M FOKHOTO IOJIIOCOB,
CHOBA U CHOBA IPOJIOJIKAIOT CBOE JIBKEHUE.

B m10cKOM MOCTOSIHHOM MAarHHUTe, MEKIY NMOJIOCAMHU, €CTh MOJIy HedTpajibHasl 4acTh IjIe
HeT BXO/SIIEro WU BHIXOASAIIEro MOTOKA, HO Ha 3eMJie HET MeCTa, IJIe MArHUTHBIC YaCTHIIbI
HE HUPKYJIUPYIOT, OTHAKO HA MOJIHCAX OHU IIUPKYJIHPYIOT ropa3io yaile, 4eM Ha IKBaTope.




Tenepb BbI 3HaeTe, BCe HEO0OX0AUMOE U B JaJIbHEHIIIEM BbI
CMOKeTe HATJVISIAHO NMPEJCTABJIATL BCE YTO f1 CKAKY.

B ninockoMm NoCTOSSHHOM MarHuTe, MKy MOJI0CaMHU, €CTh MOy
HEUTpaJIbHAs YaCTh I'/I€ HET BXOSIIETO WM UCXOSAUIEro MOTOKa, HO Ha 3emile HET
MECTa, IJI€ MAarHUTHbIE YACTHUIIbl HE HUPKYJIHUPYIOT, OJTHAKO Ha MOJI0CaX OHU
LHUPKYJIUPYIOT TOPA30 Yalle, YeM Ha 3KBATOPE.

Moe MeCTOHpC6BIBaHI/IC CJIIMIIKOM JAJICKO OT MarHUTHBIX ITOJIFOCOB, TaK YTO
BCC MOH MAIrHUTHI HAIIPABJICHBI COTJIACHO O6H_[6My MpoXOogAICMY IIOTOKY
CCBCPHLBIX U HOKHBIX CANMHUYIHBIX MArHUTOB FOKHOT'O I10JIFOCA.

I[To rpy0oii olieHKe, I0KHBIM 36MHOM MarHUTHBIN TOJIIOC pacioyoxkeH B 260
MUJISIX 3alaJiHee OT TOrO K€ MEepUAuaHa, 4YTO U CEBEPHbIN 36MHOW MarHUTHBIN
noJitoc. M3 aToro cneayer, 4YTo ceBepHbIE U F0)KHBIE MAarHUTHBIE YACTHUIIBI

JBUTAIOTCS B HAIIPABJIIEHUU CEBEPO-BOCTOKA U I0r0-3amaja.



Tenepb BbI 3HAETE, BCE H006XOJII/IM06 M B JajIbHeHIeM Bbl CMOKeTe HAIJISITHO
NPEeaACTABJATL BCE YTO I CKAXKY,

e Bo3pMuTE MJIOCKHI MOCTOSTHHBIA MarHUT YETHIPE AOMMa JJIMHOMN

e U-o0Opa3Hblii MarHuT, 1OCTATOYHO CHIIBHBIA YTOOBI TIOJTHUMATH OT ACCSITH JI0
IBaIIaTH (QYHTOB.

e Maruut Alnico 0K0JI0 TpeX AOWMOB IJTMHOM, /IBA C TIOJIOBUHOM JIOWMOB IIUPUHOM,
C OJHO-IFOMMOBBIM OTBEPCTHUEM B CEPEAMHE U MOJIIOCAMU HA KaXKJI0M U3 CTOPOH

e KyCOK IIpsIMO# KECTKOM CTAIIbHOM NPOBOJKHU. [Ipsimas - 3TO 3HAUUT He
HAMOTaHHas Ha KaTylIKYy,

e U snextpoa U3 MITKOM CTalv, TOIMHON 1/8 mroifiMa u Tpu ¢yra B JUIMHY.

N3 npoBoJIKM U 3J1eKTPOJa Bbl CAej1aeTe MATHUTHI MJIM KOMIIAChI, U €CJIM BbI ITOJBECUTE UX
Ha TOHKOW HUTKE 3a CEepeIMHY - OHU OyIyT MOCTOSIHHBIMU MarHutamu (KoMmmacamu?).

Korpaa Bbl genaete MarHuT U3 3J€KTpojia, UCTIONIb3YHTE 0IKOBOOOpa3Hblii MarHUT. FOXHBI ero
II0JIFOC, YTOOBI CAEIaTh CEBEPHBIN MOJIIOC CTEPIKHIO, & CEBEPHBIN MOJIOC ISl FOJKHOIO IOJII0CA

CTCPIKHA. BEI MOXeTe BeCTH MarauT Haa CTCPIKHEM OT OAHOI'O KOHIIA K JPpYroMy, HO HUKOI'Jla HE
OCTaHaABIIMBANUTECh IMOCECPECANHE.
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Ecnu BbI ocTaHOBHUTECH MTOCEPEAMHE AIEKTPOAA, TaM OyJeT JTOMOJHUTENbHBIN MOJIOC, KOTOPBIH
Oyner Mmemiarb LUUPKYISIUM MarHuTa. Mcnomb3yiiTe »Kelle3Hble ONWIIKH, YTOOBI TECTUPOBATH
CTepKEHb HA HaJM4YMe KaKUX-THMOO MarHUTHBIX IOJIIOCOB B CEPEIUHE, €CJIM OHU €CTh, ONUIIKU

OyayT uersitorcss K HUM. YToObl yOpaTh UX, IPOHECUTE MOCTOSIHHBIM MAarHUT HaJ CTEP>KHEM
elle pas.

UToObl OKOHYATEIbHO W3TOTOBUTH MArHUT W3 3JEKTPOJa, MPUOIU3bTE WIM MPUKOCHUTECH
KOHLIOM CTEp HS K IOJIFOCY TOTO K€ THMIIa Ha MarHurte (B OpUIrvHajge MMeHHo Tak - the rod end
with the same kind of magnet that is in the rod npum.m.), okyHass KOHel CTepKHS B KeJIe3HbIE
ONWJIKHU, BbI YBUAUTE, KaK 3TO paboTaerT.

e OrtjomaiiTe TPU YaCTH TOHKOM CTaJIbHOM MPOBOJIKM JOCTATOYHOM JJIMHHBI, YTOOBI
OHM BOIUIM B IPOMEXKYTOK JBYX IOJIIOCOB IOJIKOBOOOPA3HOTO  IOCTOSIHHOTO
MarHHuTa.

e JlomecTuTe OTHY MEXIy IBYMS ITOJIOCAMMU, U TYT K€ BBIHBTE.

e [lomBechTe 3a cepeauHy TOHKOW HHUTKOM B BOCTOYHOW CTOPOHE KOMHATBHI,
MPOCIEAUTE OTCYTCTBUE JPYTUX MAarHUTOB WJIK METAJIOB IMOOIU30CTH.

Tenepr Bbl OyaerTe MMeTb NOCTOSHHBI MATHMT MJIM KOMIAC, 4YTOObI TeCTHPOBATH
NOJISIPHOCTHL B JApyrom Mmaruumre. [lyis Gojiee 4yBCTBUTEIIBHOTO HCIOJb30BAaHUS IOJIBECHTE
MarHuT Ha nayTuHe (0YeHb TOHKOM HUTKE).

YT100BI NPOBEPUTH €0 CHIIY MCIIOJIb3YyiTe JKeJle3Hble OMUIIKH.
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e JlomecTuTe MOCTOSHHBIN MOJKOBOOOpPa3HBIN MarHUT B ABYX (pyTax 3amaaHee OT
BHCSIIIETO MarHUTa.

e JlepKuTe CEBEpPHBIM MOJIOC MArHATa Ha YPOBHE C BHCSAIIMM MAarHUTOM, BBI
YBUJIUTE TO, YTO KOKHBIM IIOJIFOC BHUCAILEIO MarHuTa IIOBOPAYyMBAET K BaM H
CEBEPHBII NOJIIOC MTPOYb OT BaC.

e Tenepp moMecTUTE IOKHBIN IOJIOC NOCTOSIHHOTO MAarHUTa Ha TOT K€ YPOBEHb,
MarHuT, Ha 3TOT pa3, CEBEPHBIM MOJIOCOM IIOBOPAYMBAET K BaM, U MarHUT FO’KHOTO
ITOJIKOCA ITPOYb OT Bac.

9ToT IKCIICPUMEHT IMOKA3bIBAET /IBa MOMEHTA, HepBLIﬁ: MAarduThbl MOT'YT MOCHLJIATH HEYTO
NpsAMBbIM MMOTOKOM, H BTOpOﬁ: He3aBUCHUMO OT TOrO, KaKoii THII MarHUTOB (l'[O.]ISlpHOCTL
MAardMmTHbBIX ‘laCTI/III) Bbl NMOCHLIIAECTE, )Ipyl"Oﬁ (MaFHI/ITHbIe YacTHIbI l'lpOTl/IBOl'lOJ'lO)KHOﬁ
l'[O.]ISlpHOCTI/I) THII MAHUTOB BO3BpPAIA€TCA BaM.
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BospmuTe gaBe ocraBmMecs 4YacTH  CTAJbHOM IHIPOBOJIKH, IIOMECTHUTE HX B
MIOJKOBOOOpA3HbIII MarHuT, MOJEPKUTE, MEMJIEHHO U3BJIEKUTE, COTHHUTE HX
HEMHOT'O C OJJHOM CTOPOHBI U MOBECTHE,

e (Crenaiite 3T0 Tak, 4YTOObI HIKHUN KOHEI| MarHuTa SIBJSUICS MarHUTOM CEBEPHOIO
IIOJIFOCA, & IPYrOM MarHMTOM I0XKHOTO IOJIFOCA.

e JloBechTe MX HAa PacCTOSIHUHU TPH JIIOMMa APYT OT Apyra.

e HampasbTe ceBEpHYIO CTOPOHY Ha CEBEP, U F0KHYIO B CTOPOHY OTa.

e Tenepp BO3BMHUTE HYETHIPEXIIOWMOBBIM JUIMHHBIA IOCTOSIHHBIM IIJIOCKUNA MAarHMr,
CEBEPHBIM IIOJIIOCOM HAIPABBTE B CTOPOHY CEBEPA U FOKHBIM IOJIKOCOM B CTOPOHY
I0ra.

e MenneHHO NOJHUMANTE, BIUIOTH JI0 3THUX JIBYX BUCSALIMX MAarHUTOB, U Bbl YBUAMTE
YTO BUCALIME MarHUThl COMKAIOTCS.

e Tenepb HAOOOPOT, IOMECTUTE CEBEPHBIN IIOIIOC IJIOCKOIO MarHUTa B CTOPOHY 10r'a,

U B CTOPOHY CeBepa IOKHBIM. B 3TOT pa3, korna IUIOCKMII MarHuT JOCTHIaeT

BUCSIIMX MAarHUTOB, OHY Pa3/IBUHYTCSI.

9ToT IKCIIEPUMEHT MMOKA3bIBA€CT, YTO CeBepHLIﬁ M I0KHBIH MOJIIOC MAarHUTAa PAaBHbBI B CHJIC
H, YTO NOTOKHU MAHUTHBIX YaCTUI OAHOI'0 TUIIA IBUKYTCH HABCTPEYY APYromMy Tuiry.
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e  OTpexbTe MOJIOCKY 0JIOBA OKOJIO JIBYX JHONMOB IIUPUHON U QYT AJTUHOM.

e [loMecTuTe ceBEpHBIM IMOJIIOC IOJKOBOOOPA3HOTO MAarHuWTa CBEpPXY IMOJIOCKH,
OKYHHUTC HIDKHUH KOHCII ITOJIOCHI B KCJIC3HBIC OIMUIIKH, U ITIOCMOTPUTE, CKOJIBKO OH
IMOJHUMET.

e Temnepb NOMECTUTE H0XKHBIN MMOJIIOC BBEPXY MOJIOCHI U IOCMOTPUTE CKOJIBKO Ha 3TOT

pas.

[IpopenaiiTe 3TO HECKOJIBKO pa3, U Bbl YBUAMUTE, YTO CEBEPHBIN IOJIIOC ITOJHUMAET

00JIbIIIEe, YeEM FOKHBIN MOIIOC.
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e Temepb MOMECTUTE MAarHUT CEBEPHOIO IOJIFOCA MOJA KOPOOKY C ONWIKaMH U
CMOTPUTEC, CKOJIBKO OH BBITAJIKUBACT.

e Teneps HaoO0poT. [ToMecTUTE MArHUT FO’)KHOTO MOJIOCA 110 KOPOOKY C ONMIKAMU
H, CMOTPHUTEC, CKOJIbKO OH BBITAJIKMBACT.

e JlenmaliTe 3TO HECKOJBKO pa3, 3aT€M Bbl YBUJAWTE, YTO MArHUT FOKHOTO IIOJIFOCA
BBITAJIKUBAET OOJIbIIIE, YeM MArHUT CEBEPHOTO MOJIIOCA.

ITOT IKCNEPUMEHT CHOBA NMOKA3bIBAET, YTO HA YPOBHE 3eMJIH MATHUTHI HMEIOT PaBHYIO
cuJy.
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e Temepp BO3BMHUTE DJIEKTPOJ U3 MATKOW cTanmu Tpu ¢yra UIMHON. Yxe
HAMarHMYEHHbIA KakK MOCTOSAHHBIN MarHuT. [loaBechTe €ro Ha TOHKOM HUTH, TaK
9yTO OBl OH BHCEJI HAa OJJTHOM YPOBHE.

e Temepb u3MepbTe KaXKIbl KOHEI] W Bbl BHUAWUTE, YTO IOKHBIA KOHEl Oosee
JUTAHHBIN.

B moem mecteuke Kamennsle Bpara, Mexty 1Bauarh MATOW U IBAIIATh MIECTOM MapajuIesIbio U
BOCBMUJIECSITHIM U BOCEMbJIECAT-IIEPBBIM MEPUIAMAHOM, JJIs TpeX (PyTOBOro MarHuTa KOHeEIl
I0)KHOT'O I0JIF0CA — IOYTH HA IIECTHAJLATh JIOMMOB JUIMHHEE. 3HA4YUT, HA CEBEpe OH JIOJDKEH
ObITh OoJiee JJIMHHBIM, HO HA IKBATOpe 002 KOHLA MATrHUTA JOJLKHBI ObITh PABHBIMH B
AJUHe. B 10)KHOM 36MHOM NOJyIIApUU KOHEL[ CEBEPHOrO I0JIKCA MArHUTA JI0JDKEH OBITh OoJiee
JUIMHHBIM.




Bce mMom mojBemieHHbIE MarHUTHI WIM KOMITACHI HUKOTJA HE YKa3bIBAalOT HU HAa MAarHUTHBIN
noJsiroc 3emiid, HU Ha reorpaduyeckuil nomoc. OHM yKa3bIBalOT HEMHOI'O Ha CEBEPO-BOCTOK.
EnuHCcTBeHHAas NpWYHMHA, KOTOPYIO s BHXKY 3TO: CEBEPHBI MarHUTHBIA TIOJFOC HAXOJTUTCS HA
TOM Xe reorpauyeckoM MepHAHMaHe, IOKHBIM MarHUTHBIA MoJitoc pacnosiokeH B 100,15
rpajgycax 3anajgHod Joarotel oT Hero. Ilo rpy0oil oneHke 3eMHON FOXKHBIM MAarHUTHBIN MOJIIOC
pacrionokeH B 260 MWIAX 3amagHee OT TOro K€ MEpUAMaHa 3€MHOI'O CEBEPHOIO MArHUTHOI'O
MOJIFOCA. DTO MPHUBOJUT K TOMY, YTO CEBEPHBIC M FOKHBIC MATHUTHBIC YACTHIIBI JTBUTAIOTCS B
HaIpaBJICHUU CEBEPO-BOCTOKA U IOr0-3araja.

Moe MeCTOHpeﬁbIBaHHe CJIHMIIKOM JaJ€KO0 0T MAarHMTHBIX ITIOJIOCOB, TaK 4YTO BC€ MOU
MardviTbl HaIpPaBJICHBI COI'JIACHO O6III€My npoxoadmeMy IOTOKY CCBCPHBIX M HOXKHBIX
MAardmMTHBIX 4aCTHII FOKHOI'O IIOJIKOCA.




Y10 TaKOE MATHUTHBIA TOK?

*MarHuTHbIH / 2. UIMEET OTHOIIEHUE K MarHUTY UM MarHeTu3My
*Tox / 2. IlepexoauT OT OHOTO K IpyroMy 7.YTo TO, YTO TE€YET, KaK MOTOK

*U3 cnoBapst



Teneps S cooOury BaMm, 4TO TaKO€ MarHUTHBIHN MOTOK.

MarsauTHblii MOTOK, 3TO0 TO K€, YTO H 3JIeKTpI/I‘IeCK]/Il71 Tok. Tok sAABJIsIeTCS HEIIPaBUJIbHBIM
OInpeacjacHuEM.

Ha camom pesie 3T0 He OJMH NOTOK, CKOpee 3TO [Ba IOTOKAa, OAUH cHOpPMHPOBaH
MATHUTHBIMH YaCTHIAMHU CEBEPHOIO IOJIKOCA, APYroil MATHUTHBIMHM YACTHUIAMH IOKHOIO
MOJII0CA, U OHM CO3JAI0T OJUH BCTPEYHO-TeKYIIUIl 3aKpPYYeHHbIN MOJ00HO BUHTY NOTOK,
00J1a1a10 1M BBICOKO# CKOPOCTHIO.

OmuH TOTOK, MO0 3TO OYAET MOTOK MAarHUTHBIX YacTHI[ CEBEPHOTO TMOJ0Ca, JUOO TMOTOK
MAarHUTHBIX YaCTHII F0’)KHOTO TIOJIFOCA, HE MOXKET CYIIECTBOBATH OT/EIBHO.

Y100bI C(l)OpMHpOBaTL MOTOK, OAUH IMOTOK JT0/IZKEH ABUI'aThCHA HA BCTPEYY APyromy.
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IIpou3BOACTBO MATHUTHOI'O NOTOKA
AKKYMYJISITOPOM M3 MeTaJia
C IOMOIbI0O KMCJIOTHI



Kak TekyT TOKH, KOI/1a OHH MOKHUJIAKT AaBTOMOOUJIbHBIN
AKKYMYJISATOP, U YTO OHU MOTYT JeJIATh.

Bbl yBuANTE NPUHIMI TOr0, KAK MOKHO M3rOTOBHMTH NOCTOSHHBI MAarHUT € MOMOUIbLIO
NMOTOKA MATHUTHBIX YACTHUIl N0 OJJHOMY NPOBOAY MeXK1Y CeBePHBIM M IKHBIM MOJHOCAMH
aKKymyJsiTopa

910 MPOU3BOACTBO MATHUTOB € IIOMOIILI0O OJHOI'O IPOBOAA HJIKIOCTPUPYET, KAK YCTPOCHDLI
BC€ MAarHMThbI

Kaxnpiii ero moJioc, HKHbIH WJIH CeBepPHbI, CIeJaHbl CBOMMH 3Ke COOCTBEHHBIMM
MATHUTHBIMHM YaCTHLIAMH, TAKHM 7Ke IyTeM, KOTOPbIM OHU TEeKYT B MPOBO/Ie



Tenepb b | COOﬁIlIy BaM, KaK 3TH TOKH HeﬁCTByMT, KOraa OHU BBIXOJIAT U3 aKKYMYJsATOpa, U
9TO0 OHH MOI'YT J1€J1aTh.

[ToaroroBbTEe HEOOXOAMMBIC MATEPUATTBI:

e (CHauana yCTaHOBHUTE JECPEBSIHHBIN SIIMK Ha IOJIy, OTKPBITON CTOPOHOW BBEPX,
cIeNaiTe JIBa BhIPE3a B IIEHTPE MO OOKaM, TaKk 4TO ObI BbI CMOTJIM IIPOJETH MEIHBII
npoBo 1/8 mroitma TonmuHOM U 18 MI0MMOB JUTMHON CKBO3b SIITHUK.

e VYcTaHOBUTE SILIUK TaK, YTOOBI OJMH KOHELl IIPOBO/Ia YKa3bIBaJ Ha BOCTOK, a APYrou
Ha 3anas.

e Bcranbre camMu Ha 3amaje, IOMECTUTE aBTOMOOMJIbHBIN aKKyMYJSTOp C IOXKHOM
CTOPOHBI SIIIMKA TaK, 4YTOObI TOJOXKUTENIbHAas KiIeMMa Oblla Ha BOCTOKE, a
OTpHLIATEIbHAS HA 3aa/e

e BospMmuTe aBa ruOKuMX IPOBOJAA U YEThIpE 3aKMMa, YyTOObI KPEHmUTh MPOBOJA K
Oatapee U OroJI€HHbIN MeHbIHM npoBoJ 1/8 nroiiMa TONIUHOMN,

e CoeauHUTE BOCTOYUHBIM KOHEL[ MEIHOTO MpoBoJa uepe3 TUOKUH NpoBOA C
MOJIOKUTETFHON KJIEMMOW, 3amaJHbld KOHEI[ METHOTO TpoBOJa C THOKUM
IIPOBOJIOM,

e OTpHLATENbHYIO KIEMMY OCTaBbTE HEIOAKIIOUEHHOM.

1

e OTtOpBHTE IBE YaCTU TOHKOM CTAIIBHOU MTPOBOJIKH OJIUH JFONUM JUTHHOM,

® [IOMECTUTE KaXIyK 4YacTh CEpPEeAMHOM Ha MEIHBIM NPOBOJ, OJHA Ha BEPXY
MEIHOTO MPOBOAA U Apyras MoJ HUM,

® JIEP>KUTE UX NaJblIAMU,

® Termepb KOCHUTECh OTPHUIATEIIBHOW KJIEMMBI ~ CBOOOJHBIM KOHIIOM THOKOTO
MpOBO/Ia,

® JIEpP>KUTE, ITIOKAa MEAHBIN TPOBOJ HE CTAHET FOPSTYUM.

e y0OepuTe UX, TENEPh y HAC €CTh JBA MAarHUTA,

® [I0JIBECHTE UX 32 CEPEIUHY TOHKOUN HUTHIO.

Bepxuuii MarHuT OyJeT BUCETh POBHO, HO HUKHUI TOBEPHETCSL.
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OTtopBuTE NATH AIOMMOB TOHKOW CTaJIbHOM MPOBOJIKH,
® IPOJIOKUTE CEPEAUHON MEPIICHIUKYISIPHO Ha MEIHBIN IIPOBOJ CBEPXY ,
® KOCHHUTECH OaTapew,
® JIepXKUTE, IOKA MEIHBIN MPOBOJ HE CTAHET FOPAYNM,
® OKYHHTE CEpEeIUHY IIPOBOJIA B )KEJIE3HBIE OINJIIKH,

Brr YBUAUTE, HACKOJIBKO CHJILHBIN MardHuT MOKHO caci1aTb TaKUM o6pa30M.
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® OTpPEXbTE HECKOJIBKO KYCKOB TOHKOW CTAJIBHOW MPOBOJKHU TAaKOW JTMHHBI, YTOOBI
OHU TIPOXOJIUITU MEXIY TIOJIFOCAMH TIOJIKOBOOOPa3HOTO MarHuTa,

® TENepb JACPKUTE 2 U3 HUX BEPTUKAIBHO C CEBEPHOU M FOKHOM CTOPOHBI METHOTO
MPOBO/JIA, KOHIIbI UyTh HUYKE MEAHOTO MPOBOJA.

e JlepxuTe IIIOTHO ¥ IPUKOCHUTECH K OaTapee,

® JIEp>KUTE, MOKa MEAHBIN IPOBOJ HE CTAHET FOPSYUM,
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® Temnepb MOJBECHTE UX BBEPX BEPXHUM KOHIIOM HaJl MEIHBIM IIPOBOJIOM,
e KOCHUTECh Oarapeu, 0KHbI OOKOBOM MarHuT MOBEPHETCS Ha IO, U CEBEPHBIN
OOKOBOM MarHuT OBEPHETCS Ha CEBEP.
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e [lomecTuTe /1Ba Kycka rOpU30HTaIbHO MOBEPX MEIHOTO MPOBOJA TAaK, YTOOBI Kpas
HEMHOTOBBICTYIIAJIM 32 MEJIHBIN IPOBOJL.

e DTH Kpas JOJDKHBI PacroJioraThCsi Ha MEIHOM IPOBOJE, OJHHUM KOHIIOM Ha IOT,

JPYT'MM Ha CEBEp,

IJIOTHO MPUKMMUTE,

KOCHHTECh Oarapeu,

JOKJIATECH, ITOKA MEJIHBIN IIPOBOJ] HE HArpeeTcs,

OTITyCKaiiTe, TOT KyCOK YTO YKa3bIBaj Ha IOT, OyIeT MAarHUTOM C IOXKHBIM I10JIFOCOM,

BTOPOH, YKa3bIBaBILIUN Ha ceBep, Oy/IeT MarHUTOM C CEBEPHBIM IOJIFOCOM.
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[TomecTuTe OMH KYyCOK TOBEPX MEIHOIO TPOBOJA TaK, YTOOBI OH ykasbiBai IOr,
JPYroi HUKE, 4TOObI YKa3bIBaJl CEBEP

Hamarnutbre

[ToaBechTe UX 3a KOHIIBI HAJT MEIHBIM ITPOBOJIOM,

Kocuutech 6arapen — o 006a MOBEPHYT K IOTY.

[TomecTuTe OAMH KYCOK IMOBEPX MEIHOIO TPOBOJA TaK, YTOOBI OH YKa3bIBall Ha
ceBep,

JPYroi HWXKe, YTOOBI yKa3bIBaJl HA 0T,

Hamarnutbre

[ToaBecTH UX 3a KOHIIBI HIDKE MEHOTO ITPOBOJIA,

KOCHHTECh 0aTtapen — 00a MarHuTa MOBEPHYT K CEBEPY.
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OTpexbTe 6 yacTelt TOHKOW CTaTbHOM TPOBOJIOKH OJIUH JIIOUM JIJTHHOM,
MOJIO)KUTE UX CEPEAMHOMN MOBEPX MEITHOTO MPOBO/IA MEPIICHANKYIISIPHO.
[IpmxmuTe 1II0THO,

KOCHHTECh Oarapeu,

JIEP>KUTE MOKa MEIHBIN MTPOBOJ HE CTAHET FOPSYUM.

Cuaumure,



® TENepb MOJIOKUTE CTEKIIO HAJ METHBIM ITPOBOJIOM,
® [IOMECTUTE ATH IIECTh KYCKOB HAMAarHMYE€HHOW IPOBOJIOKA Ha CTEKIIO, CBEPXY,
BJIOJIb MEAHOTO MPOBOJA TaK, YTOOBI KOHIIBI HE KACAIHMCh APYT ApYyTra,
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® KOCHHUTECh OaTapeu, OHU BCE MOBEPHYTCS MEPIEHAUKYISIPHO MEAHOMY IIPOBO/LY,
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e Tenepb OTOJABUHBTE TPU B CTOpoHYy lOra u Tpu B CTOPOHY ceBepa Tak YTOObI OHU
JIeXKaly B HOJy JroiiMe OT MEHOI0 IPOBOJa, KOCHUTECH OaTapew,
® OHM BCE NPBITHYT K MEHOMY IPOBO/TY.
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e Tenepp Bce mIECTh CIOXKUTE TaK, YTOOBI OHU KAaCaJMCh APYT APYyra, OTIYCTHUTE. ..
Y BBl YBUJIMTE, KAK OHU HE )KEJIAIOT OCTaBaThCS BMECTE.
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Hamaruurbre onun kycok maruutoMm U-o0pa3Hoii hopmsl,

IIOMECTUTE TOJYyYEHHbI MAarHUT CEBEPHBIM KOHIIOM Ha BOCTOYHBIM KOHEI|
MEJIHOTO IIPOBOJA,

e [OKHBIM Ha 3armaf,

KOCHUTECh OaTtapeu, MarHuT OBEPHETCA BIIEBO.

Temnepp MOMECTUTE BOCTOYHBIH MOJIIOC HA FOT

3amaiHbIi MOJTIOC Ha CEBEP, Ha ATOT pa3 MarHUT OyJleT HOBOpauMuBaTh BIPABO,
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e yOepuTe CTEKIIO
e Bo3bMHUTE OJIMH KYCOK TOHKOM CTaJIbHOW ITPOBOJIOKH,
e [lorpy3ure ero B Jene3Hble ONMWIKHU U YOEeAUTECh YTO OH HE HaMarHW4eH.
e Ha sToT pa3 moaHecuTe MPOBOJIOKY BEPTUKAIBbHO, TaK YTOOBl HUKHHUM KOHEIl
yIupasics B CEpeAUHY MEJIHOTO IPOBOAA,
® IIJIOTHO IPUKMHUTE.
e KocHurech OaTapen,
e JIEpXKUTE 0 TeX HOp, IOKAa MEIHBIA IPOBOJ HE CTAHET FOPSUYHM.
e CHuMHUTE.
e OKyHUTE MPOBOJ B XKEJIE3HbIE ONMWIKH, U Bbl YBUIHUTE, YTO MPOBOJIOKA HE CTala
MarHUuTOM.
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Jasi mpoM3BOACTBA MArHUTA M3 KYCKa MPOBOJIOKH C MOMOIIbI) AKKYMYJSTOPOB HJIH
AUHAMO, €r0 HYKHO KJACTh Ha MPOBOJA TAKHUM 00pa3oM, 4TOObI MATHUTHbIE YaCTHIbI,
KOTOpbI€ BBIXOAAT U3 NMPOBOJAa U NMPOHUKAIT B NMPOBOJIOKY, HAUMHAJIM Te4Yb C CepeIrHbI
KYCKa, M JOCTHrajd KOHIIOB, 2 He M3 KOHIIA B CepeMHY M JaJjibllie, KAK 3T0 ObLIO B
MOCJIe[IHUH pa3.
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Bbl umTtanm, 4ro uisi TOro 4YTOOBI CHENaTh IOKHBIM TIOJIOC B KOHIIE KaTYIIKHA, KOTOPBIM
OPMEHTHPOBAH Ha BacC, BBl JIOJDKHBI 3aMyCTUTh IMOJIOKUTEIHLHOE SJEKTPUUYECTBO B KATYIIKE IO
4acoBO# cTpenke. S e MOTy COOOIIMTH BaM, YTO MOJIOKHUTEIHHOE IJIEKTPUUYECTBO HUKAK HE
CBSI3aHO C MOJY4YEHHEM F0’KHOTO IOJIF0Ca MarHUTa B KaTyIIKE.
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Kaxnan MOJIAPHOCTD, IOKHAAA WJIN CEBEPHasl, COCTOUT U3 CBOUX COOCTBEHHBIX MATHUTHBIX
JaCTHUL, KOTOPbIC JBUH/KYTCH B HaAlIpaBJICHHUHU, B KOTOPOM OHH 00bIYHO TEKYT B IIPOBOJC.
910 MPOU3BOJACTBO MAIrHUTOB C MOMOIIBI0O OAHOI'O MMPOBOAA NIJTIOCTPUPYET, KAK YCTPOCHDbI
BC€ MAarHMThbI.
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B aBTOMOOM/IBHOM AKKyMYJ/ISITOPpE MArHMTHbIE YACTHLLI CEBEPHOIO IOJIOCA TEKYT W3
MOJIOKUTEJIBHOM KJIEMMbl, a MArHUTHbIE YACTHLIBI IOKHOIO II0JIOCA TEKYT H3
oTpHUIATeJbHOH KJeMMbl. O0a THIAa MArHUTHBIX NOTOKOB [BMKYTCH, BCTPEYHO APYr
APYIY COIVIACHO MNPaBWJIY NPaBoOi PyKM (cm. npasuno bypasuuxa). Henonab3ysi 3TO
BpauaTejbHOe ABUKeHHE U IBUTasicb BCTPEYHO, OHM 0TOPACHIBAIOT MATHUTHBIE YaCTHLBI
CBOEr0 THIA M3 MNpPOBOJAa B IPOTHBONOJOKHbIC HampaBjeHus. Bor mnouemy mpu
PAaCIIOJIOKEHNH KyCKa ITPOBOJIOKM IIONEPEK MEIHOIO IIPOBOJA, OJWH KOHEIl CTaHET CEBEPHBIM
IIOJIFOCOM, a IPYrOM IOKHBIM.

e Bo3pmuTe  YeThpe  YacTH  MPOBOJIOKM  16-r0  pasmepa (16 xanubp
CllIA/Benuxoopumanuu pagen 1,6 mm), IIMHHOW IIECTh TIOWMOB, JIB€ YacTH U3
HUX MEHOTO U JIB€ U3 MATKOTO JKeJe3a,

® COTHHTE OJMH KOHEI[ Ka)KJ0TO MPOBOJIA, TaK YTOOBI 32)KUM CMOT UX MPIKATh APYT
K IpyTy.

e lcnonb3yiiTe cHauana MEAHBIN MPOBO.

e [lomecTtute 06a MpoBOJa B KIEMMBI,

e coeauHHTE C Oarapeei, OyneT Jydiie, eClIM COCTUHEHHBIE KOHIIBI C TOPLOB OyayT
TUIOCKAMH M OYAYT IUIOTHO MPUJIETaTh IPYT K JAPYTY.

e Temepb cOeMHUTE, ¥ MOTSHATE X B CTOPOHBIL.

Buvt o6pamunu enumanue, umo umo-mo yoeprycusaem ux? UYmo smo?
Onu cmanu maznumamu!

Korga BbI COBMECTMIIM KOHIIBI, MAarHUTHBIE YaCTHUIbl CEBEPHOIO M FOKHOI'O IIOJKOCOB IPOXOJAT OT
OJIHOTO IPOBOJA K IPYrOMY, U B pe3yJIbTaTe OHU NPUTATUBAOT KOHIBI ITPOBOJOB JIPYT K APYTY.
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Bri YBUIMUTE IIPOCTPAHCTBO, OCTABJICHHOC MATHUTHBIMHU
qacTugamMmm

Kozoa eévl coemecmunu Konybl, MaZHUMHKbIE YACMUUBL CE6EPHO20 U I0HCHO20 NOJIIOCO8
npoxoo0am om 00HO20 NPOBOOA K OPy20oMy

Ecau onu ne mozym nepemeus 6 Opy2oii npo6oo, OoHu 00pazyiom ny3vipb, U 6bIX00AM U3 HE20,
6bIHOCA UCKPBL Memanaa ¢ codoii. Kozoa ny3vipe ocmuinem, npepgume npouecc.



e Temnepb MoOMeCTUTE MATKHUM KEIE€3HBIM MPOBOJ B 3aKUM (BMECTO MEIHOIO - MPUM
nepes.),

® COBMECTHUTE CBOOOHBIC KOHIIBI,

e [IOTSHUTE B pa3Hble CTOPOHBL. Ha 3TOT pa3 nmpoxoadiue yepe3 MpoBoia MarHUTHbIE
YaCTHUILBI Iep>KaT KOHI[bI IPOBOJIOB BMECTE CUIIBHEE.

e (CoBMeCTUTE KOHLII HECKOJIBKO pa3, U Bbl YBUIUTE, KaKO! KOHEI| CTAaHET CHayaja
KpacHbIM, a Kakoi oOpa3yeT He4YTO BPOJE My3bIps, ... U Bbl CMOXKETE YBUJCTb
HEOOJIBIINE UCKPBL, MOSBIISIFOIIMECS U3 ITY3BIPSI.

e PacTsaHWTE Iy3BIpU [IOKA OHU B KUIKOM BHJIE,

3aT€M Bbl YBUJIUTE B IY3bIPE, UTO YTO-TO KPYKUT BOKPYT.

Te wneOobIINE HUCKPBI, KOTOPBLIC BblI BHAUTC BBIIIPBIrMBAOIIMMU M3 IIY3bIpsA, HC ABJIAIOTCA
MargiuTHBIMH YaCTHIIaMH, OJHAKO MarHuTHBIC YaCTHUIIBI SABJIAIOTCA HpH‘IHHOﬁ 9TOI0 BBI6pOC€l HCKDP.

Korga MarHuTHBIE YacTUIBI, KOTOPBIE HAXOAATCS B IPOBOJIE, HE MOTYT IIEPEUTH B APYrOW MPOBOJ,
OHM 00pa3yloT My3bIpb, U BBIIPHITMBAIOT U3 HEro, BHIHOCA MCKpPHI MeTaia ¢ coboi. Korna myssipp
OCTBIHET, IPEPBUTE MPOLIECC, U Bbl YBUJUTE MPOCTPAHCTBO, OCTABIIEHHOE TaM, IJie ObLJIM MarHUTHbBIE
YaCTHLIBI.




AKKYMYJIATOPBI He COAJIaHCHPOBAaHbI
HNHorpa B HUX 00JibIIe MATHUTHBIX YaCTHI[ CEBEPHOIO MOJII0CA, YeM MAarHUTHBIX
4aCcTHL K0’KHOI0 MOJII0CA.
HX n1015kHO0 OBITH NOPOBHY

9T0 KacaeTcs u reHepaTopoB, KOTOPbIC HE PA3TrOHAIOT MAITrHUTHBIC YaCTHIbI I07KHOI'0
mMoJIlnCa B KOHTYPpE.



e Bo3spMmuTe /1Ba Kycka J0CKU, KaXKIbIH MO MIECTh TIOWMOB Ha 1 (yT JUIMHOMH,

® CKOJOTUTE HMX BMECTE€ TaK, 4YTOObl OJMH JieKal Ha IUIOCKOCTH, a Jpyrom
pacriosiarajcsi TOpLOM Ha HEM.

e (Crenaiite BbIpe3 Ha KOHLIE BEpXHEH 4YacTU TIIyOMHOM 4YeTbIpe IroiiMa M Takon
UIUPUHBI, YTOOBI B HEro MOMECTHJICS OpYCOK M3 JepeBa WJIM MEAU C OTBEPCTUEM
MocpeauHe, Kyzaa OyIeT BCTaBIATbCA Tpex (yTOBBIM MarHurt, KOTOpbIA Oyner
JepXKaThbCs 4.3. BOUTHIE TBO3/M C TOPLIOB JIOCKH
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COanancupyiTe MarHuT TaK, YTOOBI OH MOT OCTAaHOBUTHCS B CBOEM €CTECTBEHHOM

MarHuTHOM HaIpaBJICHUHU.

e Temepp ycTaHOBUTE aBTOMOOWIBHYIO  OaTape0o €  IOKHOW  CTOPOHHBI,
ITOJIOKUTEIIBHOM KJIEMMOM Ha BOCTOK, a4 OTPULIATENILHOM Ha 3arall.

e [loakirounTe BOCTOYHBIA KOHEL MEIHOIO IMPOBOJIA K MOJIOKUTEIIBHON KIEMME

® U COCIMHUTE 3alaJHbIA KOHEIl METHOTO MTPOBOJIa C THOKMM IIPOBOIOM,

® JIepKUTE MEIHBIN MPOBOJI BBIIIC MAarHUTA HA YETBEPTH JI0OIMa OT CEBEPHOTO KOHIIA
MarHuTa,

® U MEPICHAUKYISPHO.

e KocHurech 0aTapeu, 3aTeM Bbl YBUJIUTE, YTO MarHUT MOBEPHYJCS Ha BocToxk.
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e Tenepb ycTraHoBUTE OaTapero ¢ CEBEPHON CTOPOHBI, IMOJIOKUTEIBLHON KIEeMMOIl Ha
BOCTOK M OTPHLIATEIILHON Ha 3amajl.

® JIOAKJJIFOYHUTE 3aHaI[HI>II7I KOHE MCIHOTIO ITpOBOAA K OTpHHaTGHBHOfI KIIEMME

® 1 COCIMHUTE BOCTOYHBIA KOHEIl METHOTO ITPOBOJIa C THOKUM MTPOBOIOM,

® JCPKUTC MCI[HBIﬁ IIPOBOA BBIIIC MAarHuTa Ha 4Y€TBEPTH I[IOflMa OT HOKHOT'O KOHIIa
MAarHura,

® | NEPIEHIUKYIAPHO.

e KocHurtech 6aTapeM, 3aTEM Bbl YBUJUTEC, UTO MarHvuT MMOBCPHYJICA HA 3&1’[&)1.

Ecnu Garapest ucnipaBHa, MarHUT JOCTaTOYHO CHUJIBHBIN, U XOPOIIO COATaHCUPOBAH, TO OH MOBTOPHT,
TO K€ CaMO€ KaxKJIbIi pa3.

A nymalo, uTo 0aTrapem caejaHbl He MpaBUiIbHO. UHOraa B HUX 00JIbIIE MATHUTHBIX YACTHIL
CEBEPHOI0 MOJII0CA, YeM MATHUTHBIX YACTHI KKHOTO0 MoJitoca. UX 10J1:kHO ObITH MOPOBHY. DTO
KacaeTcsi ¥ TeHEPaTOPOB, KOTOPHIC HE PAa3TOHSIOT MarHUTHBIC YaCTHIIBI FOXKHOTO TIOJIFOCA B KOHTYpE, a
Ha000pOT, Pa3TOHSIOT MAarHUTHI CEBEPHOTO TIOJTOCA.



N3 caexyionero skcnepuMenTa, Bbl YBHINTE, YTO HaTapeH c6aIaHCHPOBAHBI He MPABHJILHO.

[Iponyctute MeaHbIN TPOBOA Yepe3 KOPOOKY C 3amajia Ha BOCTOK.

CoeauHuTE OJIMH NOJBOISIINN IPOBOJ B (PyT€ OT BOCTOYHOI'O KOHIA

U IpYrou MoABOJAIIMHI IPOBOJ 3al1aJHOMY KOHILY,

ITIOJIBECHTE MAarHUT Ha TOHKOW HUTKE,

IIOMECTUTE MArHUT Ha TOT € YPOBEHb YTO U MEIHBIN IIPOBO/L.

Jlep)xute KOHEl MEJHOr0 IPOBOJIAa HEMHOIO B CTOPOHE OT CEBEPHOIO IIOJIOCA

MarHura,

® COCIUMHHUTE BOCTOYHBIN MOBOASUIMN MPOBOJ C MOJIOKUTEIBHON KIEMMOI,

® 2a B OTPULATEIbHYIO KIEMMY HECKOJbKO pa3 TKHHUTE CBOOOJHBIM KOHIIOM U
CMOTPHTE, YTO MPOUCXOJUT C MATHUTOM.

e I3MenuTe NONAPHOCTH

® U3MEHUTE CIIOCO0 MOIKIIOUECHHUS

® [IEPEIBHUHBTE SIIMK U KOHEL MEAHOTO MPOBOAA K F0)KHOMY IOJIFOCY, IOBTOPUTE TO

xKe caMoe.

BBI 3aMETUTE, UYTO UHOT'Ia KOHE MEAHOI'O HpOBOI[a OTTaAJIKUBACT CCBCpHBII;'I TTOJIFOC Mal"HI/ITa, a UHOT 1a
9TO CJIy4aeTcs C FOXKHBIM TOJF0OCOM MarHuTa, a MHOTa HET BOOOIIe HUKaKkoro s dexra.

ITOT IKCIIEPUMEHT MOKA3BIBAET, YTO OaTapest HecOATAHCHPOBAHHA.



e (CoenuHuTe TMOABOJIAIIME TPOBOJA C OaTapeHBIMH  KJIEMMaMH, YTOOBI
oOpa3oBayiach MeTJs,

® JIepKUTE MPOBOJIa HA OJTHOM YPOBHE ¢ OaTapeei,

® T[POHECUTE TOJBEIICHHBIA MAarHUT HaJa TETIEH W COCIUHCHHEM MEXIY
OarapeiHbIMU KIIEMMaMH.

Brr YBUOUTE, YTO OAWH KOHCI MarHuTa 6YJICT ACPIKATHCA B IICTIIC, A I[perﬁ BHE IICTJIN U TO XK€
CaMoO€ CIydJacTCs KOoraga MarautT nepeceKacT COCAMHCHUEC MCKIY KIICMMaMU.

9ToT IKCIEPUMEHT IMOKA3bIBA€T, YTO0 CEBECPHLIC H I0KHBIC MATrHUTHBIC YaCTHIbI
MNPOTEKAKT HE TOJLKO 0T OJHOM KJIEeMMBbI K )Ipyl"Oﬁ, HO U JBHTAOTCH BOKPYTI 11O opﬁuTe,
coBepuiass HE OIMH KPYI, a IBUTAIOTCA 110 CIIMPAJTA MHOT'0 pa3 IMOKAa HE MOKUHYT MPEIe/IioB
nmpoBoJaa u3-3a HeHTp06e)KHbIX CWJI U B3AaUMHOI'0 YIIJIOTHCHUS.

[loxa ceBepHble U IOKHbIE MarHUTHBIE YACTUIBl HAXOAATCA Ha CBOMX COOCTBEHHBIX KJIEMMaXx,
OHHM O00JIaJJAl0T TOJIBKO TOJIKATEIbHOM MOIIHOCTBIO, TATOBYIO MOIIHOCTH OHHM HpPHOOpETaIoT
TOJILKO B TOM Cllyyae, KOI/ia IMepeJl HUMH BO3HUKAET IPOTUBOMOJIOMHBIM THUI MarHUTHBIX
yactull. Kak U ¢ MOCTOSIHHBIM MarHUTOM - €CJIM Bbl IOMECTUTE NEPE] HUM MPOTUBOMOJIOKHBIN
MOJIFOC JPYrOro MarHuWTa, OHU MPUMArHUTATCA. DTOT MPOIECC MOXO0XK HAa TOT, YTO Bbl BUJIENIH B
OTIBITE C LIECTHIIOMMOBBIMHU KYCKAMH METHOTO U MSATKOTO >KEJIE3HOT0 MPOBO/IA.
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W3 skcniepumenTa ¢ aBTOMOOMJIbHOM OaTapeell BbI CMOIUIM YBUAETH MPHUHIUI TOTO KaK MOYHO
U3rOTOBUTH IIOCTOSIHHBIE MAarHUThl CEBEPHBIMH U IOKHBIMM MAarHUTHBIMHM YacTULAMH,
JBUKYIIMMUCS B OJTHOM IIPOBOJIE OaTapen Mexay KIeMMaMH.

Kax maenumer nonanu myoa? ... Kak 11 ckazaja B HayaJjie. MarHUTHbIE YaCTUIIbI CeBEPHOI U
10’KHO¥ MOJIIPHOCTH SIBJISIIOTCS KOCMHYECKOH CHJI0M, OHM JepP:KaT BMeCTe 3Ty 3eMJII0 U Bce
HA HE.
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HexoTopbiM MeTa/LulaM W HeMeTa/JIaM CBOiicTBeHHO BOuUpatb B cedsi (hove) Ooubliue
MATrHUTHBIX YaCTHL, YeM APYyruM. MarHuTHbIM YaCTHLAM CEBEPHOI0 U I0KHOT0 IOJIIOCOB
Nnoj CHJYy CO31aBaTh M Ppa3pyliaTh, HalpuMep, B CBAPKE MArHUTHI MEPEHOCAT MaTepHal
QJICKTpPOJa Ha CBapO‘IHBIﬁ IIOB, IpH TaJIbBAHU3AUHW, OHU KPCIIAT OJUH METAJI K APYyromMy, a
€CJIM BBI TUIABUTE METAJLJI CJIIMIIKOM JIOJITO B AJICKTPUUYECKOM M€Y, METAJT UCYE3HET B ddupe.

B aBTOMOOMIIBHOM aKKyMYJISITOPE, YAaCTHUIIbI CEBEPHOTO M F0KHOTO MOJIIOCOB ObUIM MOMEUIEHBI C
MIOMOIIBIO T€HepaTopa.

Kornma MmarauTHBIE YaCTHUIIBI CEBEPHON U FOKHOU MOJSIPHOCTH MIPHUTEKIIM B 6aTapero, OHU CO3JaIH
3apsij, yAEepKUBAIOIUI CAMH YaCTHIIBI.



[To3xe xucnora Oeper yacTb Marepuaina O6arapeil, pazaesseT MarHUTHbIE YaCTUIbl U MOCHUIAET
MX Ha COOTBETCTBYIOIME KJIIEMMBI, a OTTY/la MX MOXHO HalpaBUTh HA HArpy3Ky.

Ha nmpyrux 6arapesx kucioTa pazbefaceT IIUHK M MOCHUIACT CEBEPHBIC MATHUTHBIC YACTHUIBI HA
MOJIOKUTETFHYIO KIIEMMY W YACP)KUBACT IOKHBIE MArHUTHBIC YAaCTUIIBI JUISI OTPUIATEIBHOM
KJIEMMBI.

Korpma mnopaercst Harpy3ka, MarHUTHbIE YacTHUIIbl BBITEKAalOT U3 Oaraped, M Tak Oyner
MPOJIOJIKATHCS, MOKa LMHK He KOH4YuTcs. Korjna LMHK 3aKkaH4YMBAaeTCs, MAarHUTHBIE YaCTHUIIbI
TOKE IPOTMAIALOT.

Tak e ciyduTcs, €clu JKeJIe30 IOMECTUTb B KUCIOTY, TyJa € IOMECTUTh KaKOH-HUOYIb
JAPYro MeTajul B KA4eCTBE BTOPOM KJIIEMMBI: IIPH MOAKJIFOYEHUH HAarpy3KM MarHUTHBIE YaCTHULbI
OyIdyT BBIXOJIUTH M3 OaTapeu, HO KOTJa »eJle30 PACTBOPUTCS, MArHUTHBIE YaCTUIBI TOXE

IpOMazyT.

DTOro I0CTaTOYHO, YTOOBI IOHATh, YTO CEBEPHBIC U IOKHBIE MATHUTHBIC YACTHIIBI YACPKUBAIOT
BCE B 3TOM MHDE.

Brr YBUIACIH, KAK MAIrHUTHBIC IIOTOKHU POXKAAIOTCA B 6aTapee n3 MCTtajijia ¢ TIOMOIIBIO KMCJIOTBI.

Jlanee s onuiy BaMm, KaK MAarHUTHBIE TIOTOKH MPOU3BOATCS IMOCTOSTHHBIMHU M 3JIEKTPUUECKUMH
MarduTaMH, a Tak ke 0e3 HUuX.



IIpou3BOaACTBO MATHUTHBIX MMOTOKOB
C MOMOIIBIO MOCTOSTHHBIX M JIEKTPUYECKUX MATHUTOB,
a TaK ke 0e3 HUX.



Ha sToT Pa3 BbI coﬁepeTe 060py)101331me, KOTOpPO€ MOKHO MCITOJIB30BaTh J1JIA YE€TBIPEX neJiei.
3JICKTpI/I‘IeCKHﬁ Mar"Hur, TpaHC(l)opMaTop, reHepaTop v XxpaHUTEJIb BEYHOI'0 IBHKCHUS.

e Bo3bmuTe Kele3HbIM, WIM U3 MATKOM CTalM, MPYT, MMOJTOpa Jf0iiMa B AHaMETpE,
cornute ero B ¢popme U, kaxapIil 3y0en J0mKeH ObITh YT IMHOM, ¢ pacCTOSHUEM
TPpH Jr0MMa MKy 3yOIiaMu,

e cjenaiiTe JBE KaTyUIKM M3 MEIU WM AJIIOMUHHUS ILIECTH TIOWMOB JUIMHBI C
JOCTaTOYHBIM TUaMETPOM, YTOObI HaJIETh HA MIPYT.

e Hawmotaiite 1500 BHTKOB H30JUPOBAHHOTO MEIHOTO TPOBOAa, 16-TO0 pasmepa
(16 pazmep CILLA/Benuxoopumanuu paser 1,6 mm), Ha KQXIYIO KaTyIIKY.

e VYCTaHOBHUTE UX KaK MOXKHO OJIMKE K CruOy.

e CoenuHute O0aTapero ¢ KaTyllKaMU Tak, YTOObI Ha BepXHUX KoHUax U Kax bl
ITIOTOK CO3/1aBajl CEBEPHBIN M F0KHBIN IToytoca. Tenepsb y Bac ecThb
3JIeKTPUYeCKHil MATHUT.
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Ha sToT pa3 1o e ycTpoiicTBO Oynetr TpancopmaTopom.
OH OyneT HE IKOHOMHBIM, a TOJIBKO MPOJEMOHCTPUPYET MPUHIIHAI padOTHl TpaHchopMaTopa.

e Hawmoralite 1500 BHUTKOB HM30JMpPOBAHHBIM MEIHBIM MPOBOJAOM, 18-ro paszmepa
(18 pazmep CILIA/Benukobpumanuu pasen 1,2 mm), Ha KaTylIke MEHEE YeM TpHU
JF0MiMa JJTMHOM, Tak YTOOBI MOJIYyTOPaAIOMMOBBIN KBAaAPATHBIH JKEJIE3HBIN CTEP)KEHb
MOT JIETKO BOWMTH B Hee,

e BO3BMMTE JBa CTEP)KHs, OOUH B TPH, JIPYrol B IIECTh AOMMOB IMHOW. Ilo
BO3MOYHOCTHU OHHU JIOJDKHBI ObITh U3 MHOTOCJIOMHOTO JKeJie3a.

e Bo3bpmMuTE ABE JIAMIIOYKH, HA NIECTh-BOCEMB BOJIBT.

e Teneps coequHuTe OJHY JIAMIIOUKY C TPEX AOMMOBOW KaTYIIKOM,

® [IOMECTHTE KaTYylIKy 0e3 cepAeuyHuKa Mexay cBOOOIHbIMH U-KOHIAMU >KEJIe3HbIX
1IpyTOB,

® COEAMHMTE IIECTH JIOMMOBBIE KaTYLLIKU C OaTapeei,

® OCTaBbTE OTPHUIATEIbHYIO KJIIEMMY OaTapeu He MOJAKIIOUYEHHOM.

e JloaxnrounTe OTPHULATENBHYIO KJIEMMY, BBl YBUAMUTE, YTO BOJIOCOK B JIAMIIOYKE
CJIeTKa HaKaJIuICs.
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e JlomecTuTe Keye3HbIN CEPACUHUK B KaTYILIKY,
® [OJKIIOUYUTE OaTapero, Ha ATOT pa3 OH SIPKO 3aKIKETCH.
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Ilouemy on me Oan mHo2o ceema cnauana? barapes oTnana CTOJNBKO K€ MarHUTHBIX YacTHIl B
JKEJIe3HbIE TPYTHI, CKOJILKO U BO BTOPOW pa3, HO Kak BBl BHJUTE, ... IEHTpPaJbHAs KaTyllKa HE
[oJIyyasna JOCTaTOYHO YaCTULl.

Tenepb Bbl BHAUTE, KAK0€ CHJIBHO€ BJIMAHHEC OKa3bIBACT MSAIKOE KE€JI€30, AJHA IOJYUYCHHHA
MAardMTHbBIX TOKOB.
(KaKOC CHWJIBbHOC BJUAHHUEC OKA3BIBAET MATI'KOC KEJI€30 IIPH MPOU3BOACTBE MArHUTHOI'O l'lOTOKa)



MarHuTHbIE TOTOKH, WJIH, €CIM XOTUTE, AIEKTPUUECKUN TOK, HE CO3JAeT cBeTa. MBI MOJy4YUM CBET,
TOJIBKO €CJIM TIOMECTUM HHUTh HaKaja (COMPOTHBIICHHE) B JIAMIIOUKY.

B nammouke npoBo/1 TAKOM TOHKHIA, YTO BCE MArHUTHBIEC YACTUIIbI HE MOTYT IIPOUTH JIETKO YEPE3 HETO,
MO3TOMY OHU HarpeBarOT MPOBO/JI M 3aCTABIIAIOT 3aKUTaThCA.

Ecnu npoBoj BHYTpH aMmoyku Obl1 Obl Kak OCTalbHbIE MPOBOJAA, HE ObLIO Obl HMKAKOIO CBETA.
3areM Te MarHUTHbIE YaCTHIIbl, KOTOPbIE MOCTYIUIIN U3 KaTyLIKU, pacceroTcs B 3upe.

MarunuTHble YacTHI[BI CEBEPHOM M IOKHOUM TMOJIIPHOCTH, KOTOPHIE BBIXOJWIN W3 aBTOMOOWMIIBHOM

Oatapen W BXOAWIHM B TpaHC(hOpMaTOp, OBLIM MOCTOSSHHBIM TOKOM. OIHAKO CBET B JaMIIOYKE OBLI
BBI3BaH YaCTHUI[AMHU MIEPEMEHHOTO TOKa.

(Umetime 6 6udy, umo ecez0a cyuwyecmsyrom 08a NOmoKa, 0OUH NOMoK meuv He modcem. Ymoowl
meub, OHU OOJIHCHBL ObIMb HANPABIeHbl Opye HA 0pyea)

~ 7

Cy )

—

St

get?

LI | L |
1'I 1..

'y B
? 4
P LY |
@ |
i, R L

b= . T

AlL CURRENTS ALTERNATE S0... -~

AF yDF - ALTEENATING POLE
=DIRELT POLE




I/ITaK, Bbl CMOI'/TM UBMECHHUTH THII ITIOTOKA. Tenepl, A1 PaCcCKaxy BaM KakK MECHATH €ro CUJIy.

Yro0b1 co31aTH 00JIee BLICOKOE HANIPSKEHU e, HAMOTalTe KATYIIKY 00Jiee TOHKHM NPOBOJIOM H C
00JbIIMM KOJMYECTBOM BHMTKOB, a 4YTO0bI NOJYYMTh MeHbllee HalpsiKeHUe, HAMOTAMTe
KATYLIKY 0oJiee TOJCTHIM IPOBOJAOM U ¢ MEHbIIIUM KOJIHY€CTBOM BUTKOB.

“E—S:  —IiE—RO:

OTivymue B TOM, 4TO 3TOT TpaHCHOPMATOP MPOU3BOIUT MEPEMEHHBIE TOKU U3 IOCTOSHHBIX, a CUIIOBbIE
TpaHCPOpPMaATOPhI UCIIOJIB3YIOT IEPEMEHHBIE TOKH, YTOObI IPOU3BOAUTH [IEPEMEHHBIE TOKH.
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Takxe, B 3TOM TpaHCPOpMaTOPE MAarHUTHBIC MOJFOCHI JKesie3HbIX U-KOHIIOB OCTAIOTCSl HEU3MEHHBIMH,
a B CWIOBBIX TpaHC(hOpMaTOpax MOJIPHOCTh (MarHUTHBIC TOJIOCH) MeHseTcs. Eme B CHIIOBBIX

TpaHC(bOpMaToan TOJIBKO TOKH HaXOOATCSA B ABMXKXCHHH, @ B OTOM, B IBMXCHHNHN HAXOJATCI U TOKU U
BBI.
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Tenepsb o reneparope.

BO-HCpBBIX, BCC TOKH ABJIAIOTCA IMEPEMCEHHBIMU. I[J'ISI IMOJYYCHHA IOCTOAHHOI'O TOKa HYXHO
UCII0JIb30BATh MPEOOPa30BaTEIIb.

TpancdopmaTopsl 1 reHepaToOpbl J000H KOHCTPYKIHMHU MOPOKIAIT TOKH, OJHOBPEMEHHO
3apsizkasi  JKeJIe3HbIH CepJeYHUK KATyIIKHM MArHUTHBIMH 4YaCTHIAMH, W MO03BOJISASA
7KeJIe3HOMY CepIeYHHKY BbITATKMBATh X B KATYLIKY.

e CoenuHute OaTapero € IEKTPUUYECKMM MarHutoM. Temepb oH Oyzaer obnanarh
MarHUTHBIM TOJIEM.

e [lomecTuTe Tpex AFOMMOBYIO KATYIIKY MEXAY XKene3HbIMA U-KOHIIaMH

e u yOepure ee,

® [IOBTOPHUTE 3TO HECKOJILKO Pa3 C BHICOKOW CKOPOCTHIO,

BBI IIOJIYYUTE YCTONYMBBII CBET B JIAMIIOYKE.
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Tenepb Bbl U MArHUT BO36y)K}IBHHﬂ ABJISICETECH TCHEPATOPOM.

A npenronararo, 4TO y Bac €CTh KOJIECO U MHOTO KaTyIIEK IO KPYTy, TOTOM y Bac Oy/JeT. TaK BbI
CMOXXETe T0JIydaTh JIroOble BUIBI cBeTa. He co3maBaiiTe MammHy, y MEHS YK€ €CTh 3asiBKa Ha
MaTeHT TaKOW MaluHBl B TaTeHTHOM Oropo. S caesana AecATh Pa3iMYHBIX MAIIMH,
NPOM3BOASIIMX MATHUTHBbIE MOTOKH, HO I3TAa KOMOMHALMS MeKIYy MATHUTHBIM I0JIEM U
KaTylIKaMHU OKa3aJjach HauboJiee 3(p(peKTUBHOM.

Ecnu BBl MesieHHO noiHeceTe U yOepeTe KaTyllKy, y Bac He OyJeT CBeTa B JlaMII€.
ITO0 NOKA3BIBAET, YTO /ISl NOPOKIAEHUA MATHUTHBIX MOTOKOB, 04eHb BAasKHO BpeMs.

e [lpucioHuTe meCTH AONMOBBIM, KBAaJIpaTHbI B CEYEHHHM CTEPKEHb K JIBYM
xese3HbIM U-KoHIaM, TPUCIOHUTE XOPOLIO, YTOObI OH IIPUJIErajl pOBHO.

e [loacoenunure Garapero K 3IEKTPUYECKOMY MAarHUTy Ha KOPOTKHUH MPOMEXKYTOK
BpEMEHU,

® OTCcOoeauHUTE OaTapero,

® [IOJCOCAMHUTE JaMIOYKy K DJJIEKTPUYECKOMY MarHuUTy TaKHUM K€ CIOCOOOM,
KOTOPBIM BbI TOJIBKO YTO MOAKIIOUAIHN OaTapeto,

e Temnepb yOepuTe IEeCTH AIOMMOBBIN CTEPKEHb, CAENalNTe 3TO ObICTPO,

1 BBl YBUIUTC CBCT B JIAMIIOYKEC
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MIOJICOCIMHATE OaTapero K IEKTPUIECKOMY MarHuTy CHOBA,
IIOMCCTHUTEC CTCPIKCHDb HA KCJIC3HBIC U-KOHIII)I,

MMOACPIKUTEC TaK HEMHOTO,

OTKJTIIOUUTE Oarapero.

Teneppb 3j1eKTpUYECKUH MArHUT NOJIePKUBAeT Be4yHOe JABUKEHHEe MATHHUTHOIO NMOTOKA.
Ecnu He MemaTh, TO 310 OyIeT npoJoKaThest 0eCKOHEUHO. Sl mpoiep kan KOHCTPYKIIMIO B 3TOM
MO3ULMU B TEYEHUE IIECTU MECALIEB, U KOrja sl yopaJl ecTH JIOWMOBBIN CTEPKEHb, S MOTYUHIT
CTOJIBKO )K€ CBETa, KaK U B IIEPBBIN Pas.

9ToT IKCIIEPUMEHT YKA3bIBA€T, YTO €CJIH BbI 3AIIYyCTUTEC MAIrHUTHBIC YaCTHUIbI ceBepﬂoﬁ u
H03KH O MOJIAPHOCTH HA OpﬁﬂTy, OHHM HUKOI'Ja HE OCTAHOBHATCH.
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IloaBemieHHbIE HAJL HUM MarHUTHI, KOTOpPbIe OTKJIOHSIIOTCSI BBEPX M BHHU3, YKa3bIBAKOT, YTO
B OpycKe MPHUCYTCTBYET ABUKeHHE YACTHII.

e [IpmwxmuTe CceBEepHbIH MAarHUTHBIA TOJIOC (MM BOCTOYHBIM) XpaHUTENS BEYHOIO
JBYDKECHUSI K F0)KHOM KJieMMe (MJTH 3aIaHoM ),

e Temnepb MEUIEHHO IOJHECHUTE K 0KHOMY IOJIFOCY TOABEIIEHHOIO MarHuTa, Bl YBUIUTE,
YTO FO’KHBIN ITOJIOC NIOJIBEIIEHHOIO MATHUTA, IOBEPHET K IOTY.

e Tenepp noxHecHTE XpaHUTENL BEYHOTO JIBHKEHHUS 101 CEBEPHBIN ITOIIOC ITOJBEIIEHHOTO
MarHura,

® [IOJIHOCUTE MEJUICHHO, U BBl YBUIUTE, YTO CEBEPHBIM IOJIOC IOJBEIICHHOIO MArHUTa,
IIOBEPHET K CEBEPY.

ITOT IKCHEPUMEHT MNOKA3bIBAET, YTO OINpeJdeJeHHO, CeBepHble M I0:KHbIe MArHHUTHbIE
YACTUUbI IBUKYTCH B TAKOM 7K€ HANPABJEHUH, KAK U B TOM MeJIHOM IPOBOJe, KOTOPbIi
NMOAKJII0YEH K aBTOMOOMJIbHOHW Oarapee, M B 000MX CJYy4YasiX, MATHUTHI NMPOJABUTAKTCH
BIlepe] 0 CIMPAJIH, 3AKPY4YeHHOH BIIPaBO. .
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e Bospmute maraut Alnico

® 110 BO3MOXXHOCTH, BpalllaliTe €ro BOKPYr cBoel ocu ¢ dvactoroir Ooiee 2 000
000pOTOB B MUHYTY.

® [I0JICOEAUHUTE JAMIIOUYKY K XPaHUTEII0 BEYHOTO JBUKEHUS,

e yCTaHOBUTE Bpalnawouuiics Maraut Alnico B mpoMexyrtke mexay U-KoHLaMu u
KBaJIPaTHBIM KEJIE3HBIM CTEPIKHEM,

e Temepb Bpamaite MarHUT Alnico, OoTMeTbTE, KaKyl0 MHTEHCHUBHOCTb CBETa BbI
CMOJKETE TOJYUHTb.

o Teneps yoepure Kene3HbIN CTEPIKCHB,

W MHTCHCHUBHOCTD CBCTAa BO3PACTCT.

JTO NMOKAa3bIBAET, YTO KOI/Ia KPYr 3aMKHYT, MATHUTHbIE YACTHLbI IBHKYTCH 10 Keae3HbIM U-
KOHIIAM M CTEPKHIO M0 0p0uTe, U He BbLIECTAKT HAPY:KY, HO KOI/la KPYr Pa3oMKHYT, U opOuTa
NnpepBaHa, OHU JIETAT B KaTYLIKY, B pe3yJbTaTe 4Yero Mbl mojJy4aeM Oojiee BBICOKYIO
HHTEHCHBHOCTb CBeTA B JIaMIle.

- f.-r-r ""“‘..-' "nu_':ﬁ"l I;"t,—.!ﬂ!ﬁ......:r

2 4 & LTI L.

a ""-"\-_“_'.l" tl'l{t'_“ ﬁ.l -Tal..l

\ : - l‘\,‘ "I"f rERECR g
Wb e - e B p—
e Seadll SEa ey

: e ] ) -
e P i o



e [lomecture OymMakHYIO KOPOOKY C JKEJNE3HBIMH ONWIKaMH, HaJ TOPU30HTAIBHO
KpyTALUMcsi MaroutoM Alnico, Bbl yBUIUTE, KAK MarHUT CTPOUT IT'PEOHU U KaHABKHU.

e Temnepb MOMECTUTE MarHUT TaK, YTOOBI OH CMOT BpaIllaThCsl BEPTUKAIBHO.

e Haynwute BpaiieHue 1 Bbl yBUANUTE, YTO ONMMIIKU JBUXKYTCS, IPOTUB BpallleHUs] MarHUTa U
00pa3yroT rpeOHM ¥ KaHABKH.

e [lonoxute Oosiee TOHKUE KEJIE3HbIE ONUJIKU, M Bbl YBUIUTE OoJiee TOHKHE TpeOHU U
KaHaBKH.

e BpamaiiTe MarauT ropu30HTAIBHO, a 3aTEM BEPTUKAIIBHO,

Tak Bbl CMOXET€ NHOJYyYUTh Tpy0O€ IMpeACTaBlI€HUE O TOM, KaK MarHUTHbIE YacTULBI 00pa3yroT
MaTEPHIO.
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Bhl MNpOU3BECJIM MATrHUTHBIC NMOTOKH TpPpEMs PpPa3INYHBIMHU CHOCOﬁaMI/I, OJHAKO MNPpUHIOUIT HX
NMPpOU3BOJCTBA BCErja oCTacrcd HECU3MECHHBIM.

HpOI/ISBOILCTBO MAarivTHBIX ITOTOKOB 3aKJIIOYATCd B KOHUHECHTPAaluHu, 3aTEM pa3jiec/JICHUU U 3aTEM B
nepeMEICHUN UMCIOIINUXCA MAarHUTHBIX YaCTHUI U3 OHOTO MECTAa B APYTocC.



Tenepb A MIPOACMOHCTPHUPYIO BaM, KaK 3TO0 A€J1a€T MO HaWJIydluasi MalllMHa.

S uCcToNB3yI0 TOMBKO OJIHY KAaTYIIKY, M OJUH TOJIKOBOOOPA3HBIN MOCTOSTHHBIN MAarHUT HE MCTOIB3YS
BpAILIEHUS, KOTOPOE UCIIOIb3YIOT MAIIMHBI JIJIs1 YBEJIUYEHHUS CUJIbI IOCTOSIHHOTO MAarHuTa.

e Ecmu Obl y Bac ObUI MOCTOSIHHBIII MarHUT, TO KaTyLIKy, KOTOPYIO BBl HCIOJIb30BajH C
AJIEKTPOMArHUTOM, MOXKHO ObLJIO ObI MOMECTUTH MeXAy U-KOHIITaMU 3TOr0 MarHuTa. 1o ObLIO
Obl JydinuM BapuanTtoM. OJIHAaKO, €CJIM MarHuTa y Bac HET — UCIOJIb3YHTE TO, YTO Y BaC €CTb.

wil ™

s g
e Bo3bpMuTe Xene3Hblll CEPACYHUK TEX KE Pa3MEPOB KaK B TPEXAIOMMOBOM KaTYyILIKE, HO TAKOU
JUIMHBI, YTOOBI OH MPOXOAUIT MKy 3yOLlaMH MMOCTOSIHHOT'O MarHuTa.
e HamoraiiTe TO )K€ KOJMYECTBO BUTKOB U
® IIOJCOCOUHUTE JIAMIIOUKY.

Wit .'
2

e 3akpenuTe MOCTOSHHBIN MMOAKOBOOOPA3HbIM MarHUT U3rMOOM BBEPX, KOHLIAMU BHU3, HAa CEBEP
CEBEPHBIM TIOJIIOCOM, Ha 0T F0)KHBIM.

e Tenepr mpoBeaUTE KAaTYIMIKOW C JIAMIIOYKON Yepe3 KOHIIBI C 3amajaa Ha BOCTOK. Caemnaiite 31O
KaK MOHO ObICTpee

® JIAMITOYKA 3arOpPHUTCH, '
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e Temnepb MPOHOCS KATYILKY, OCTAaHOBUTECH B CEpEUHE, 3aTEM JIBUraiiTe nanpiue. ... Ha atot
pa3 y Bac OyJeT JBe BCIBIIIKH, TOI/Ia KaK KaTylllKa Ipollia Yepe3 KOHIIbI MarHUTa TOJIbKO
OJIUH pa3s. 3.
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B HCpBBII\/’I pas OBLLIIO TaKXKe ABC BCIBIIIKH, HO Bbl HC 3aMCTHUJIM HUX IIOTOMY, KaK 3TO OnL1a
6BICTpa$I IIOCJIIEA0BATCIIBHOCTh M3 2 BCIBIIICK. Korna Bbl IMOMCINAJIM KaTyIIKy B MarHur,
MardvTHBIC YaCTHUIIbl TCKJIW B OJHOM HaIIpaBJICHHWH, 4 KOT'Ja KaTyllKa BbIXOJWJIa U3 MarHuTa,
IIOTOKH IMOMCHSJIN MOJAPHOCTD, U CTAJIM TCYb B APYIrOM HaIIPABJIICHHU.

Bot IMOYEMY BbI IMOJYYWJIM ABE BCIIBIIIKK, ITOKAa KaTylIKa ITPOXOoJujia 4€pe3 MArHuT TOJBKO
OJTMH pas3.



Bot IIyTb, IO KOTOPOMY IIOTOKH FOKHBIX U CCBECPHBIX MArHUTHBIX YaCTUI ABUIKYTCA, ITIOKaA
BbI IBUTaC€TC KAaTYLIKY C 3allajJa Ha BOCTOK 4YC€pPE3 MOJIC MarH1Ta.

e BpIHbTE CEPACUHUK U3 KATYLIKH,

e HaMoOTailTe OJMH CJOW MPOBOJAa HA CEPAECYHHUK TaK, 4TO Obl CEBEPHBIN BBIXOJ KaTYLIKH
yKa3blBaJl Ha BOCTOK, a FO’KHBIN Ha 3ama,
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Korna Bbl IIOMCCTUJIM KATYHIKY B OCHTP IIOJI MarHuTa, IMMOTOK MAarHUTHBIX YaCTUI CEBCPHOTO
IMOJIFOCa BBIXOAWT M3 KOHIA IIPOBOJA YKa3bIBAKOMICTO HAa BOCTOK, a4 IMOTOK MAarHUTHBIX YaCTHUI]
FOJ)KHOI'O ITOJIFOCA BBIXOJUT M3 KOHIA IMPOBOAA YKA3bIBAIOIICTO Ha 3ariaa, HO KOrjJa BbI y6pam/1
KaTyliKy M3 LHEHTpa I10JIA MarHuTa, IMOTOKH IMOMCEHSAIIN IMOJIAPHOCTD, TCIICPh IMOTOK MAarHUTHBIX
JaCTHILl CCBCPHOI'O IMOJIIOCA IMOTCK U3 KOHIIA IIPOBOJAa KaTylIKH, KOTOpBIfI YKa3bIBa€T Ha 3arana u
IMOTOK MArHUTHBIX YaCTHUI[ FOKHOI'0 IIOJIIOCA IMOTCK K3 KOHIA IIPpOBOJA KaTYIIKH, KOTOpI)IfI
YKa3bIBA€T HAa BOCTOK.

Taxke M mpu BpallleHUU - €CIU CEBEPHBIM MOJIOC MarHuTa OblT Obl C FOKHOM CTOPOHBI, a
FO’KHBIH MOJIFOC MarHuTa ¢ CEBEPHOM, TEUEHUE MAarHUTHBIX TOTOKOB U3MEHWIIO Obl MOJISIPHOCTD
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KOF}Ia MOTOKH MU3MCHAKT MOJAPHOCTH, OHH TaAKKE¢ MEHAKT INOJAPHOCTD MArHUTHBIX
MOJIIOCOB KAaTyHIKE. Ka)KI[BII)'I pas3, Koraa Katryuka BXOAWUT B II0JIC MAarHuTa, TOKH, HABEACHHBLIC B
KaTylIKE B 3TO BpEMs, CO3JaI0T MAarHUTHBIC IMOJII0OCA HA KOHIAX CCPACUHHNKA KATYIIKH, TAKUC KC,
KakK TC IIOJIoCa I10JIA MariuTa, ¢ KOTOPBIMH OHU C6J'II/I)KaIOTC$I, HO C IMPOMIECCTBUEM BPEMCHU
KaTyliKa U3BJICKACTCA, U OTH TOKH CO3AAr0T ITPOTHUBOIIOJIOKHBIC MAIrHUTHBIC ITOJIIOCA Y KAaTYIIIKH,
IMPOTUBOIIOJIOKHBIC TEM ITOJIAM MAardiuTa, OT KOTOPBIX OHU YIAJIAIOTCA.
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B opueunane cmp. 32/27 pacnonooicenut
Odanee no mexcmy (0yoym ommeuenvl
cooms. Homepom)



Iloka y Bac B pykax HaxoguTcsi HeQoabmasi KaTymka. SI pacckaky eme Koe-4To 0
MarHuTax.

® [IOJCOCAVHUTE MOTOK KO)KHOTO MArHUTHOM IOJIIPHOCTH, K KOHIly IIPOBOJA, KOTOPBIH
YKa3bIBaeT Ha 3araf,

® U IOTOK CEBEPHOM MAarHUTHOW IOJISIPHOCTH, K KOHILy NPOBOJA, KOTOPBIM YKa3bIBacT Ha
BOCTOK.

e Tak, ceBepHbI KOHEI| KATyIUKU OYJET IOKHBIM IIOJIOCOM, M FOXKHBII KOHEI KaTyUIKU
OyJIeT CEBEPHBIM TIOJIFOCOM.

e Tenepp MoaCOEIMHHUTE NMOTOK CEBEPHOM MArHUTHOM IOJISIPHOCTH K 3alaJHOMY KOHIY
MIpOBOJIA, U

® [IOTOK FO)KHOM MarHMTHOM MOJIAPHOCTH K BOCTOYHOMY KOHIY mpoBoaa. Ha »ToT pa3
CEBEPHBbIN KOHEIl KaTYIIKU OyJIeT CEBEPHBIM IOJIFOCOM, U FOXKHBIN KOHEl OyJeT FO’KHBIM

TIOJTFOCOM.
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Hauano cmp. 27
BbI cienany MarHuThl JUIMHHOW B OJUH JIOWM C MOMOIIBIO OJHOTO MEIHOTO MPOBOJA, HO €CIU

OBl y Bac ObLT

® TOT € pa3Mep NPOBOJIOKHU B KATYIIKE, KOTOPBIN y BaC YK€ €CTh
® U BbI MOIUIM OBl IOMECTUTD OOJIBIINN CTAIBHOMN CEpACYHUK B KATYIIKY,

TOTJ1a BbI OBl MOJIYYMIIN OOJIBIINHI IO pa3MepPy U 110 MOIHOCTH MarHur.

Ho ue CMOTpPHA HaA 3TO, qT00BI CI€JaTh 0oJ1ee MOITHBIH Mar"dumT, BaM Heo0X0aTuMO

e HaMOTaTh OOJbIIE BUTKOB ITPOBOJIOKH HA KaTYIIKYy, Y€M Yy BaC YK€ CCThb.

Korma Bel nenanu HEOOJbIIME MarHUTHl C MMOMOIIBIO MEIHOTO TPOBOJA, BbI TPATHIN
CIIMIIKOM MHOTO MarHUTHBIX YaCTHI] CEBEPHOW M FOXKHOW MOJAPHOCTU. B CTanbHbIE KYCOUYKH
MIPOBOJIOKH TIOTIajla OYEHb HEOOJbINas 4acTh MArHUTHBIX YAacTHI], U3 T€X KOTOPHIC BBIILINA U3
MEIHOTO MPoBOJA. Tak MPOUCXOIUT U IO CEH JeHb. B cTalbHOM CEpIEUYHUKE MBI HE MTOJYy4aeM U
MOJIOBUHBI MArHUTHBIX YACTHUI] U3 TE€X, KOTOPBIE €CTh B KATYIIIKE.



ILTIH TOr0 YTO0bI U3BJI€Yb 00JIbIIle MATHUTHBIX YaCTHI U3 KaTylIKHu,

® BCTaBbTE KAaTYIIKY C CEpPJICYHUKOM B CTAIbHYIO WM JKEJIE3HYIO TPYOKY,

Torja TpyOKa BOKPYI KaTyIIKHM OyZeT MarHUTOM. TakuM XKe, KaK U CEepJEeYHUK, BHYTpU
KaTylKd, HO HUX IOJAPHOCTH 6YI[CT IMIPOTUBOIIOJIOKHA. To €CTh, Y CCpACUHHKA BHYTPHU KOHCI]
OyZeT UMEeTh CEBEPHYIO MOJSIPHOCTh, @ Y TPYOKH CHApY»KU TOT ke KOHell Oy/eT UMETh I0KHYIO
IMOJIAPHOCTD. Taknm o6pa30M, Bbl HUCIIOJIB3YCTC IIOYTHU BCC MArHUTHBIC YaCTHIbI KAaTYIIKW B
CeplIeYHUKE U TpyOKe.

Br1 naxxe moxeTe caenars gyquie,
® COCAMHHUTC KOHCI CCpJACYHHUKA KATYIIKHM TEM K€ MCTAJIOM, COCIUHAA €ro C pr6KOI71,
CHCHaﬁTC ABa OTBEPCTUA B JPYIOM KOHIC MCTAJlJIa I BbIBOAA KOHIIOB KAaTYIIIKH,
® KOHTpSIIEE KOJbLO CBEPXY,

Ternepb Bbl nMeeTe HanboJsiee 3PPEKTUBHBIN 3JEKTPOMArHuT i MOJAHATHS [PY30B.

OH moYTH He TPATHUT BIYCTYH) MATHUTHbIE YACTHIbI, KOTOPbIe BBIXOAAT M3 Ballei
0aTapen MJM IUHAMO.

Koney cmp. 27

BospMuTe KaTymiky OT 3J€KTpOMarHura,

IMMOAKIIIOYHUTEC TOK K KAaTYIIKE,

IIOMECTUTE OPYCOK, U3 TBEPAON CTaJIU, OJJHUM KOHIIOM K CEBEPHOMY IOJIIOCY KaTYIIKH,
HEMHOTI'O IIOJACPIKUTEC U

yoepure,

Terepb OPYCOK SBIISIETCS TOCTOSTHHBIM MarHUTOM.

Konen, xoTopslii Bbl NOAHOCWIM K KaTYyIIKE, CTaJl MarHUTOM IOKHOTO IMOJKOCa, a JAPYrou
MarHUTOM CEBEPHOIO MoJitoca. Tenepp 3TOT MOCTOSHHBIM MarHUT MOJKET MPEBpAIllaTh APYTrHe
OpyCKM M3 TBEPAOU CTaIW B MOCTOSHHBIE MAarHUTHI, HO KaKJIbIH MarHUT, KOTOPBIM OH CJENAeT,
Oyzer cnabee, 4eM MEPBBIL.



Karymka npeBpatuia Opycok B NOCTOSIHHbII MarHuT, TAKMM :Ke CIIOCOO0OM KaK 3TO
AeJiaeT 000 APYroi MOCTOAHHBIA MAarHUT € IPYTMM OpYyCKOM.
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[lomecTuTe H3rOTOBJIEHHBIM paHee W3 Opycka IOCTOSHHBIM MarHUT B OTBEPCTHE
KaTyIIKH

TaK, 4TOObI €ro CEBEPHBII MOJOC ObLII CO CTOPOHBI FOXKHOT'O IMOJIF0CA KATYIIKH, a F0KHBIN
IIOJIFOC CO CTOPOHBI CEBEPHOTO.

e [lomaiiTe TOK B KaTylIKy HEHA0JTO,

TCIICPh Y BaC €CTh 0oJ1ee CUIILHBIM IOCTOSHHBIN Mar"HuTt, HO €TI0 IIOJIKOCHhI IIOMCHAINCHh MECTaMU.

910 MMOKa3bIBACT, UTO 00J1ee CUJILHDBII MATHUT MOKET H3MEHHUTDH 00Jiee c1a0blii MAarHHUT.

¥

Korna Bbl ABHUT'aJIM KaTYIIKY 4Y€pPC3 HOI[KOBOO6p33HLII>i Mar"HuT, Bbl BUJCIIN OBC BCIIBIIIKH CBETa
JJAaMITOYKH 3a OAHO ABWIKCHHUC, U f1 MOKAa3bIBaJ BaM, U3 KAKHX KOHIOB IMPOBOAOB KaTyIIIKH
MOABJISJIMCH ITOTOKH, KOTOPbIC€ BbI3BAJ/IM BCIILIINIKH.
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Tenepb s caeJial0 Tak, YTO Bbl CMOKeTe BHETh HEMOCPEICTBEHHO TO, 0 YeM si TOBOPHJI
paHee.



e OTcoeaMHHUTE JTAMIIOUKY OT KaTYILKH,

® BCTaBHTE CEPIEYHUK B KaTYIIKY,

COEJIMHUTE KaTyLIKy C NeTyed, KoTtopas Obl pacrosiarajiack B 6 (yrax BocTO4HEE OT
MMOJIKOBOOOPA3HOTO MAarHUTA.

e Pacnonoxute KoHel METIU Ha pacCTOSIHUU (yTa,
® IIPOTSIHUTE IOXKHBINA ITPOBOJ POBHO, C/AETANTE TaK, YTOObI OH HE IIEBEIHIICS.
e Bo3sbpMmuTte T€ ManeHbKuUE, OABEIICHHbIE BEPTUKAIbHO, MATHUTHI,
e [lomecTuTe ero Haj netyel U3 MPOBOJA, FOKHBIM KOHIIOM K HEU
e Temepb IMPOHECHUTE KATYUIKy dYepe3 IOJKOBOOOpa3HbIM MarHuT M MNoHaOdroAaiTe 3a
MO/ABEIIEHHBIM MarHuToM. CHavaja OH KauyHEeTCs Ha 0T, 3aTEM Ha CEBep.
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e Tenepp moABEChTE MArHUT CEBEPHBIM IIOJIOCOM HaJ IETIEH, CHOBa HaOmronaite 3a
MarHuTOM, TOTJa KaK Bbl IPOHOCUTE KaTYIIKY Yepe3 MMOJKOBOOOPa3HbIIl MarHUT, HA ATOT
pa3 cHayajla OH OyZleT HaKJIOHATHCS K CEBEPY, 3aTEM K IOTY,
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e JloxBechTe 00a MarHuWTa, U Bbl YBUAWTE, 4YTO 00a MarHuTa, OJHOBPEMEHHO, CHadaja
HAKJIOHSIOTCSA B CTOPOHY CBOETO MOJIKOCA, a 3aTEM B JIPYT'YIO.
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(ECJII/I MOABCIICHHBIC MArHuThbl HE Ka4YaroTCsd, II0Ka Bbl [ABHUIaCTC KaTylIKy 4YCpe3
MMOJKOBOOOPA3HBIM MarHuT, 3HAYUT TOJKOBOOOpPA3HBIM MArHUT HE JOCTATOYHO CHIJICH.
HOHKOBOO6pa3HI)II>'I MarduT JOJI’KEH OLITH JO0CTaTO4YHO CHJIBHBIM, 4TOOBI INOJHUMATh BEC
ABaalaThb Q)YHTOB.) Bel MokeTe CIOXHTH JABa Mar’"Hbura BMECTE€ MM HCIIOJb30BaTh
BJIGKTpI/ILICCKI/Iﬁ maraut. Y JIydli€ BCEro nmoMECTUTh KaTYIIKYy B SHGKTpI/I‘IeCKI/Iﬁ MAar"suT - TakK
BaM HC HYXXHO 6y,I[CT €€ ABUTI'aTh. Br1 MoxeTe IMPOCTO CUACTHL U, MCHAA MOJAPHOCTh HAa KIIEMMax
6aTapen, Ha6J'IIOI[aTI> JABMDJKCHHUEC ITOABCHICHHBIX MAarHuTOB. HpI/I HCIIOJIB30BAHHHU 3JICKTPUICCKOT'O
MarHuTa - yOeauTech, UTO CEBEPHBIN MOJIIOC - C CEBEPHON CTOPOHBI, A FOXKHBIN MOIIOC C I0XKHOM
CTOPOHBI, U TAKUM K€ CIIOCOOOM YCTaHOBUTE KaTyIIKy B U-KOHIIBI.



Bce noToku co3gaTca no OTHOMY H TOMY K€ IIPUHIMITY: HAIMMOJIHCHUEM KATYIHIKHM U
KECJIE3HOI0 CePACIYHUKA CEBEPHBIMHU U IOKHBIMHA MAIrHUTHBIMHA YaCTHIIaMH, 4 IIOTOM
MNpPpEeaAoCTABJACHUEM YacTUIAM JOCTATOYHOI'O BPEMECHHU JIA UX BBIX0/Aa HAPYIKY. 3arem Bce
HAYMHAECTCHA 3AaHOBO.




Teneps 00BACHIO BaM, YTO CJIYYHTCS C TOAKOBOOOPA3HbIM MATHUTOM, KOI/Ja BbI
npoHeceTe KATYMIKY Mexkay 3youoB ¢ 3amaga Ha BocTok.

e VYcraHoBuTe TpeX (yTOBBIN MarHuT (B BUJE IIpyTa), TaK YTO ObI OH MOT IOBOPAYUBATHCS,
® [IOMECTHUTE KaTyILKY C CepJICYHUKOM B ITOJAKOBOOOpA3HbII MarHur,

e Temeph NMPHUONM3bTE FOKHBIA TONIOC TpeX (yTOBOrO MarHWTa K IOKHOMY IIOJIOCY
[IOAKOBOOOPA3HOTO MarHuTa.

e Jlo mMepe Toro kak Tpex (yTOBBIi MAarHUT HAYHET MEPEMENIaThCsi OCTAHOBUTECH W
OTMETBHTE PACCTOSIHUE, KOTOPOE OH MPOIIEIL.

e VY0epure KaTyUIKy, CHOBA [IOJIHECUTE,
® Kak TOJBKO Tpex (PyTOBBI MArHUT HAYHET MEPEMEIIaThCsl, OCTAHOBUTECh M OTMETHTE
paccTosiHue, KOTOPO€ OH MPOLIeN

Bbl YBUIUTEC, CKOJIBKO CHUJIBI IIOTECPSII HO)IKOBOO6p33HI>II71 Mar"uT, Korja Bbl IOMCCTHUJIN KaTYHIKY
B 3a30p Mexay U-KOHIaMH,
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[ToaxkoBOOOpa3HbIil MarHuT TEps CBOK CHIJIy BIUIOTH JO MOMEHTa, IOKa Bbl HE YyOpaiu
CEpACYHHUK, HO 4epe3 HEKOTOPOE BPEMS MarHUT BOCCTAHOBUII CBOKO CHILY. Y NAJICHUE KEIE3HOTO
CepJIeYHUKA IIepe3apsauia MarHuT, 3aTeéM OH CTaJl CHOBAa HOPMAaJbHBIM M TOTOBBIM IS
cienyromero nukia. Bo Bpems mepe3apsiiki HOBble IOPHHUM MATrHUTOB IepPeTEK/JIH M3
3¢upa UM 3eMHOIr0 MATHUTHOIO MOJIS.

Tenepb MbI BUIUM, KAK MAI'HUTHBIC IOTOKHU IPOU3BOAATCH HO)IKOBOOﬁpaI}HbIM MarduToMm.




Hauano cmp.32

Bbl yxe 3Haere, uTo mepea TeM, Kak KaTyllika Bomia Mexay U-KOHIIaMH MOJKOBOOOpPa3HOIo
MarHyuTa, MarHUTHBIEC YACTHUIIBI BEIXOMIN U3 U-KOHIIOB BO BCEX HAINPABIICHHSX, HO KaK TOJIBKO
Mbl TIOMECTUM TyJa CEpJEYHMK KAaTyIIKH, 3TH HeOOJbIIME MAarHUTHbIE YacTULbl OyayT
YCTPEMJIATBCS B CEPACUYHMK U KaTyLIKY, ITI0KA UX HE YAAIATH U3 ITpomexyTka U-koHIoB. Teneps
Bbl BUJUTE, YTO T€ MArHUTHBIE YaCTHUIbl BHIXOJAT U3 MOJKOBOOOPA3HOIO MAarHUTa U BXOJAT B
MATKUHM KEJIE3HbIM CEPACYHUK, HO MATKHM KEJIE3HBIM CEpPIECYHUK HE MOXKET HX ylepKaTb U
BBITAJIKUBAET UX.

Yr10o0BI JOKA3aTh BaM DTO

MMOCTaBbTE IISITh WJIM IIECTh TOHKUX JKEJIE3HBIX TIOJIOCOK Ha pedpo,
HAaKJIOHWUTE, HO TaK YTOOBI OHU HE yIaJiu,

Terephb NPUOIM3bTE K 3TUM KOHIIAM MAarHuT, U Bbl YBUJIUTE, OHU YIIaIyT,
MPUACPKUTE CBOOOHBIC KOHIIBI TIOJIOC BMECTE, M OHHM PA30UIyTCS B CTOPOHBI.

S aymar 3TOro JA0CTATOYHO, YTOOBI MOKA3aTh, YTO MSAIKOE »Kejie30 HUKOIJAa He
yep:KuBaeT MATHUTHbIe YacTUllbl. OHO BBITAJIKHUBAET UX. Kak TOJBKO MSTKHUN KEIE3HBIN
CEepACYHUK BBITATKUBAET CIMHUYHBIE MATHUTHI, OHU BXOJST B KaTYLIKY.
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Koraa onu monmagawT B KaTyulKy, OH4M HaX0JAdATCHA B CBSI3aHHOM (l)OpMe. I[eTa.]m KaTymIKHA
pa36uBa10T 3TH MarHMTHBIE YaCTHIbI U3 CBSI3aHHOM (l)OpMI)I Ha 0oJiee MeJIKHe MyTH.

Karymka He siBjisieTcsi He00X0AMMOM /JeTajbl0 IS POM3BOJCTBA MATHUTHBIX IMOTOKOB.
IloToxku MO:KHO c031aTh U € MOMOIILIO OJHOr0 NMpoBoja. Karymka - HeoOxoauma, 4T00bI
YBEeJIMYMTH O0LIYI0 CyMMY M CHJIy NOTOKOB. Karyiika nojo0Ha sueiikaM coJlHeuHOU OaTapeu.
OpHa syeilka HUYEro 3aMETHOro He JaacT. UToObl MOJIyYUTh OLIYTUMBIM pe3ysbTaT, HYXKHO
4yTOOBI B OaTapee ObLIO MHOTO siueeK. Tak jke U B KaTyIIKe, YTOOb! ObLIT pe3yabTaT HYy’KHO UMETh
B KaTyIlIKe MHOT'O BUTKOB.

Koney cmp. 32



Korga marHuTHBbIE JaCTHUIbI, KOTOPLIC HAXOJAATCA B CBsI3aHHOM ([)opMe, BXOJAT B
KaTyulkKy, OHa pa3ge/jsaeT ux Ha 0o0J1ee MeJIKHe nyTH CJIEAYOIHuM 06pa30M;

Korpa cBsi3aHHbIe MarHUTHBIE YaCTULIBI BXOAST B KATYILKY, OHM 3allOJHSIOT MPOBOJA KaTyLUIKU
CEBEPHBIMU U IOKHBIMM MarHUTHBIMHU YacTHIaMU. MarHuTHbIE YaCTUIBI CEBEPHOrO IOJIOCA,
JBUKYTCSI TI0 HAIIPaBJICHUIO K I0’KHOMY ITOJIIOCY [TOAKOBOOOPA3HOTO MarHUTa U I0AKHOIO MOJII0ca
10 HANPABJICHUIO K CEBEPHOMY IOJIIOCY.

Teneps MpoBOa B KATYIIKe €CTh OJMH HeNmpepbiBHbII MarHuT. OJHa €ro CTOPOHA FOKHBIN
MOJIFOC U APYTasi CEBEPHBIN MOJIIOC.

Tenepb y HacC B MPOBOJAE €CTh T€ MAJICHBKHE CEBEPHBIE M FO)KHBIE MArHUTHBIE YaCTUIBI, HO OHU
HE JIBUTAIOTCS Ty, Ky/a HaM HYXHO. OHH JIBIKYTCS IEPIECHANKYIISIPHO MTPOBOTY.

Mpr ke XO0THUM, yTOOBl MAarHUTHEIE JaCTUllbl ABHUT'aJIMCh BAOJIb IIPOBOJA, U €CTh TOJIbKO OJUH
croco0 CACIAaTb 3TO — Mbl AJOJUDKHBI YBCIIMYUTH KOJUYCCTBO MArHUTHBIX 4YaCTHII. Yrto0BI 3TO
IMOJIYYHJIOCh, KaTylIKa J0JI’KHA HpI/I6J'II/I)KaTI>C$I H yaaJIiaTbCs OT HOI[KOBOO6p33HOFO MarsurTa, HO
KOTrJa KarTylmKa J0CTUTracT €ro CEpCAWHbI — OOCTUTacTCAd MpPCACl, U IABWIKCHUC IIOTOKOB
OCTaHaBJIMBACTCA.

B 3TOT MOMEHT B cepAeUHMKE M KaTyIIKE HAXOJIUTCS MHOKECTBO MAarHUTHBIX 4aCTHUL], HO OHHU
MIPEKPATUIN JABWIKEHUE BJIIOJIb NPOBOJA, TENEPh OHU JBHXKYTCS TOJBKO IIEPIEHIUKYISIPHO
IIPOBOJIA KaTYyIIKH,

yTOOBI 3aCTABUTH MarHUTHBIE YaCTHULbI ABUTaTbCs BJA0JIb ITPOBOJA — KaTyIIKa HYXXHO Y6paTB nus3
HOIIKOBOO6pa3HOFO marauTa. Kak ToJapKko 3TO NEPpEMCIICHUEC HAYHET IMPOUCXOANUTH, MAarHUTHBIC
JaCTHULbl Cpa3y KE HAYUHAKOT ABUIaThbCd BAOJIb IIPOBOJA, HO B IPOTHBOIIOJOXHOM
HaITpaBJICHUH, IIOKA HEC yﬁ)IYT MardvTHBIC YaCTHUIIbI B KCJIC3HOM CCPACUHHKE.




S ckazajg BaM, YTO KATYHIIKA SIBJISETCS MAarHuTOM, MOKAa B Hell MPOU3BOAATCS MOTOKM.
Tenepnb s1 3T0 BaM NPOAEMOHCTPHUPYIO.

Cnenaiite HeOOJBIIYIO OyMakHYIO KOPOOKYy, 4TOOBI OHa momemanack Mexay U-
KOHLIaMHU TI0JIKOBOOOPAa3HOTO MarHuTa,

MIOJIOKUTE B HEE JKEJIE3HBIE OMMIIKH.

3aBepHUTE HIECTUIIONMOBBIN MTPOBOJ] U3 MSTKOIO XKejie3a B Oymary.

[TomecTuTe MPOBOJ B KOPOOKY C JKEJIE3HBIMH OIUIIKAMH,

Tenepb NoMecTuTe KopoOky Mex 1y U-KOHIIaMu MarHuTa.

[loguumuTe mNPOBOJ BBEPX, Bbl YBUJAWUTE, KaK LEMOYKHM ONWIOK LEIISAITCI K
M30JIMPOBAHHOMY JKEJIE3HOMY IIPOBOJY.

[TogHuMuTE TPOBOA MEUIEHHO, ONMJIKU MPUJIMITHYT U Cpa3y ymaayr.

Y6epure kopoOKy C ONMHIIKAMHU U3 MarHUTa,

[IOMECTUTE MPOBOJI B ONMJIKH, IOJHUMHUTE €r0 CHOBA U Bbl YBUJUTE, YTO TEMEPh MIPOBO/T
HE SIBJISIETCS] MAaTHUTOM.

Ho B Teuenue Bpemenu, noka oH Obl1 Mex1y U-KOHIaMU MOJKOBOOOPAa3HOIO MarHuTa,
OH OBLT MATHUTOM.

910 MOKa3bIBA€CT, YTO IOKA KaTylIKa MepeMEmacTcsa 4vepes3 HO}]KOBOOﬁpaSHLIﬁ Mar"HuT,
OHA CTAHOBUTCH MAarduToM, HO 3TO fIBJICHUEC JBOAKOC. HeKOTopLIe MAardmTHbIC YaCTHIbI
TEKYT B [IPOBO/I€ KATYIIKH MONEPEK, a HEKOTOPLIC B/10JIb ITPOBO/JAa.
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MoxeT ObITh, BBl MOAyMaeTe, 4YTO HE CIPABEIJIMBO HCIOIB30BaTh JKEJE3HBIA MPOBOJ IS
JEMOHCTpAIM 00pa30BaHUsI MAarHUTHBIX MOTOKOB, HO S MOTY OTBETUTHh BaM, YTO €CIH s HE
KCIOJIb3YIO TBEPJOE JKEJIE30 B KAUECTBE CEPACUYHUKA KATYIIKH, TO TPUMEHUB MPOBOJIa KAaTYIIKH
M3 MSTKOTO eje3a, sl MOJydy OOJbIlle MAarHUTHBIX MOTOKOB, YeM C KAaTYIIKOW W3 MEIHOTO
npoBoja. Tak 4To, Kak Bbl BUJAWTE, OYEHDb MMOKA3aTEIbHO HUCMOJBb30BATh KEJIE3HbIE MPOBOJIA IS
JEMOHCTpAIMU TMPOU3BOACTBA MarHUTHBIX MOTOKOB. Bbl MoXkeTe caenaTb TO K€ camoe C
MEIHBIM TIPOBOJIOM TPU HUCTIOIB30BAHHUH JKEJIE3HBIX OIMUJIOK, HO TOJIPKO B MEHBIITUX MacIITa0ax.



Brr BHJCJIN, KAK MArHUTHBIC YaCTUIBI ABWIXKYTCA 110 IMTPOBOAY NCPICHAUKYIIAPHO.
Tenepb 1 00BSICHIO BaM, KaK OHH JABHUKYTCSH 110 IPOBOAY BAOJb HEIO.
HpC)K)IC, 4Y€M MAr"HuTbl HAYMHAIOT ABUI'aTbCA BAOJIb IIPOBOJA, OHH BBIPOBHCHBI IO ITPAMBIM

yIJIOM K MPOBOJY, TaK YTO OJIHA CTOPOHA IPOBOJAA - CTOPOHA MarHUTa CEBEPHOIO IOJIOCA U
Apyrasi CTOpOHAa MarHuTa F0’KHOTO HOJIOCA.

-

Korna KaTylika Ha4uHacT HpI/I6J'II/DKaTI)C${ K CEpCaArHC HOI[KOBOO6p33HOFO Mar’suTa, U IIOTOKHU
HAa4YMHAIOT TCYb, MArHUTHBIC YaCTUIBI B ITIPOBOAC HAYMHAIOT OTKJIOHATHCA. MarauTHsIe JaCTUIIbI
CCBCPHOI'O ITOJIIOCAa, B BOCTOYHOM HaIIPpaBJICHUN B TOM K€, KaK U KOHCI IIPOBOJAa KAaTYIIKH, I'AC
BBITCKACT IMOTOK MArHUTHBIX YaCTHI CCBCPHOI'O IIOJIIOCA. W marautHbIC qaCcTUIBI IOKHOTI'O
IIoJIroCa B 3aIllaHOM HAIIPaBJICHHWH B TOM KC, KaK M KOHCI[ IMPOBOJAa KAaTyHIKW, I'’I€ BBITCKACT
IIOTOK MarHuTHBIX YaCTHUIL FOKHOTI'O ITOJIFOCA. A

-

Korpa xatymika mocTuraeTr cepeauHbl MOIKOBOOOPA3HOIO0 MAarHMWTA, TOTAa TOTOKH MPEKPAIIa0T
CBOE NIBIDKEHME. Tenepb ceBepHBIC U I0)KHBIE SUMHUYHBIC MArHUTHI CHOBA HAIPABJICHBI TMOMIEPEK
IIPOBOJIA.
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Korna KaTylmlka Ha4YWHACT BBIXOAWUTb H3 CCPCAWHBI HOI[KOBOO6p33HOFO MarsuTa, U IIOTOKHU
HAa4YWHAIOT TCYb, MArHUTHBIC YaCTHUIIbI B IIPOBOJAC HAYWMHAIOT OTKIOHATHCA. O)IHaKO Ha 3TOT pas
MardviTHBIC YaCTHILbI CEBCPHOI'0 II0JIIOCAa, B 3allaAHOM HAIIpaBJICHUMW B TOM XK€, KaK WU KOHCI]
IMpoBOAa KaTyHIKH, I'’I€ BBITCKACT IIOTOK MAarHUTHBIX YaCTUI] CEBCPHOT'O ITOJITOCA. W MmarauTHBIE
JaCTHUILIbI IOKHOI'O IIOJrOCa B BOCTOYHOM HAIIPABJIICHHMUM B TOM JXCE, KAaK W KOHCH IIPOBOJA
KaTyHIKH, I'’/I€ BBITCKACT IIOTOK MArHUTHBIX YaCTUI] FOKHOI'O ITI0JIrOCA.
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Korma karymka ynansercs Ha JOCTaTOYHO OOJIBIIOE PACCTOSHUE, IMOTOKH TMPEKpPAIIaoT
JBIKCHHE.

Tax 00pa3yloTcs epeMeHHbIe TOKH. (AP cvmmENT)



Korpa ceBepHble U 10KHBIE MAarHUTHBIE YAaCTHULbI, JTBUXKYTCS 4epe3 MPOBOJ BIOJIb HEro, OHU
JBUKYTCSI CIIMPATIbHO BOKPYT IIPOBO/A IO HAINIPABICHUIO BIEPE.
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Bbl MoxeTe yBUIETh HAKIIOH, HAONIO/Aas UCKpPbI, €CIU COEAMHSTh U PazbeAMHSITHh MPOBOJA U3
MSATKOTO Kelle3a, KOTOpbIe APYruMHU KOHIIaMU MOKIIIOUEHBI K OaTapee.

Y1o0OBI BHUJICThb, KaK TOKHW BBIXOIAT M3 ITIPOBOJOB KaTYLIKH, I/ICHOJ'IB?:YI‘/’ITG T€ IIECTh OAHO-
HIOﬁMOBBIX MarduToB, pacCIlOJIOKHB UX Ha CTCKIIC.

e [lomMecTuTe 3T MarHUThl KOHLIAMU BMECTE, 3aTEM [103BOJILTE UM OCBOOOIUTHCH,
Bbl YBUJHUTE, KaK OHU pPa3oMIyTcs, M €CIM MarHuThl ObUIM Obl CUJIbHEE — TOrJAa OHU Obl
PacXOJMIIUCH AATBIIE.

Takum 06pa30M, CE€BECPHLIC U I07KHBIC MAIHUTHBIC YaCTUIBI NOKUAAKOT MPOBO/Ia KAaTyIIIKH,
ABUTI'asiCb B/10JIb.



HpI/I‘-II/IHa, 110 KOTOpOﬁ CCBCPHBIC M IOKHBIC MArdMTHBLIC YaCTHUIBI HEC TCKYT IIOICPEK I10
IIpoBOAaM B KaTyHIKE TaK XKC 6BICTpO, KaK OHHM BTCKAIOT B HCEC, BO BPCMA IMECPCMCIICHUSA B
CepeIMHy IMO0JIKOBOOOPA3HOr0 MarHUTa, 3aKJI0YaeTcsl B TOM, YTO IPOBOJA U30JUPOBAHBI, B HUX
IIPUCYTCTBYET MPOCIONKA BO3yXa BOKPYI KaXkKJ0ro IpoBoJa. A, KaKk U3BECTHO, CyXOM BO31yX
SIBISICTCA CHIBHOMN Hperpanoﬁ Il OPpOABMIKCHHA MArHUTHBIX YaCTUL, W, KaK Bbl 3HACTC,
KaTylmiKka XOpomo H30JhpOBaHa, TaK 4YTO BJIQYKHBIN BO3yX B HCC HC IOIIAJacT. Taxxxe Bam
XO0poHmo M3BECTHO, YTO IJId MAarHMTHBIX YaCTUIl BO MHOI'O pa3 Mmpome nepcaABUrartbCia B METalljic,
4eM B BO3/yXe.

TCHCpB Bbl BUAUTEC, UTO KOr'Jda MAarHuTHBIC YaCTUIBI BXOJAT BHYTPb IIPOBOJAd, OHU KOJICOIIOTCS
BBEIMTH HapyxXxy B IIOIICPECYHOM HaIlpaBJICHUHU, TAK K€, KaK U BOULJIW, HO MHOXXCCTBO MAarHUTHBIX
JaCTHUlLl ImornagaroT B IpOBOJ MEPEKPECTHO, 3aTEM OHHU MOT'YT BBIMTHU MEPEKPECTHO, B PE3YJIbLTATEC
OHH BBITAJIKHUBAIOTCA APYTUMH YaCTULIAMH BAOJIb 110 ITPOBOAY.

TGHGpB BbI 3HACTC, KaK IMPOU3BOIATCA IICPEMCHHBIC ITOTOKH.

Brr HHTCPCCOBAIIMCH, IMOYEMY IICPEMCHHBLIC IIOTOKHM MOI'YT JIBUIaTbCAd TaK HJAJIEKO OT HX
r'eHEepaToOpoOB.

OpHa W3 NpUYMH - KOKIBIA pa3 MEXIy HadajloM NOTOKAa U €ro MpeKpalleHHeM, JaBJIEHUE B
MIPOBOJIE OTCYTCTBYET, [IOATOMY MarHMThl M3 BO3JyXa MONaAalT B MpoBoja. M korja moTok
HAYMHAETCS, MAarHWTHbIE YacTHUIbl YK€ IPUCYTCTBYIOT B IIPOBOJE, U HET HEOOXOIUMOCTU
JOCTaBIsATh MX W3 TeHeparopa, TaK 4YTO CUJIOBOM HPOBOJ CaM SBJIETCS HEOOJBbIIUM
reHepaTOpOM, KOTOPBI IOMOTaeT OOJIbIIOMY TIeHepaTropy CHa0KaThb IMPOBOJ MarHUTHBIMU
YacTULIAMU IS [TOTOKA.

Y MeHs ecTb TIeHepaTop, KOTOPbI TreHepupyeT HeOOJbllIMe TOKHM W3 BO3]yXa, HE
HCIIOJIb3Ysl HUKAKUX BHEITHUX MarHUTOB.



Bbl uHTEpECOBAIMCH TEM, KaK MOCTOSIHHBIM MOJIKOBOOOPa3HbIi MarHUT MOKET COXPaHITh CBOIO
HOPMAJIBHYIO CUJIY HEOINpEAENeHHO Aoaro? Bbl 3HaeTe, 4TO MSTKOE JKEJIe30 HE YIEp:KUBAET
MarHuThl, HO y Bac yXe €CTb €eMKOCTb JUIsl HUX!

JTO - XpaHUTEIb BEYHOro JABHKeHHs1! OH WLTIOCTPUPYeT NPUHIUI, KaK GYHKIHOHUPYIOT
NOCTOSIHHbIE MATHUTBI.

Bce uto Hajgo caenathb - TOJNBKO 3allyCTHTh MATHUTBI HA OpOUTY, Aajibllle OHH OyayT
ABUTATHCSI BEYHO.

XKectkue crampbHbIE MOJKOBOOOpPA3HBIE MArHUTHI KMEIOT TIOBPEKICHHYIO OpOUTY, HO Oyiaromaps
COOCTBEHHBIM CBOMCTBAM OHU SIBJISIFOTCS TIOCTOSIHHBIMUA MarHUTaMH.

A gymaro, 9TO OTBET 3aKJIIOYAETCS B CTPYKTYpe MeTaiuia. ¥ MEHsS €CTh JBa IOJKOBOOOPa3HBIX
MarHuTa. OHU BBITJISIAT OJUHAKOBO, HO OJJMH HEMHOTO TBEpXKe Apyroro. bonee TBepblii MOXKeET
NOAHATh Ha TpU (yHTa OOJbllIe, YEM TOT KOTOPBIA Msrye. Sl mpoBOJMI 3aKalKy IPYTHX
CTAJIBHBIX MAar"HuToOB MW 3aMETHJI, 4YTO YEM 0o/bllIEe 3aKaIsellb CTajlb, TEM MCHBIIIEC OHa
CTAaHOBUTCA. ITO IIOKa3bIBA€T, 4YTO METaJIJI CTAHOBHUTCA Ooitee IIJIOTHBIM, U OTBECPCTUA BHYTPH
CTaHOBATCA MCHBIIC, B PE3YJIbTATC YE€TO MAIHUTHBIC YaCTHILI HE MOTYT HpOfITH 4gepe3 HETO C
MIOJIHOM CKOPOCTBIO, U OHM 3ajepkuBatoTcs B KoHle U-3yona. OHU BXOAAT ObICTpee, 4eEM MOTYT
BBIUTH.

S nymaro, YTO CHOCOOHOCTH CBapOYHOIO JJIEKTPOJA YAECPKUBATh MAarHUTHBIE YaCTHUIIbI
3aKJIK0YAETCSl B TOHKON MOJIEKYJIIPHOM CTPYKTYPE METAJIOB.

[IprunHa, TO KOTOpPOW S HAa3bIBAl0 INPOIECC TIOTOKOB MArHUTHBIX YacTUI[ MarHUTHBIMH
MIOTOKAaMH, a HE JIEKTPUYECKUMHU — B TOM, UYTO CJIOBO 3JIEKTPHUUECTBO CIIUIIKOM TECHO CBSI3aHO C
HECYUIECTBYIOIIUM B THpUpoje 3eKTpoHOM. Ecimu Obl ero Ha3BajiM MarHeTUYeCTBOM
(Magneticity - TepMUH NPEUIOKEH CaMUM DJIOM; IIPUM. NIEPEB.), S Obl MOJHOCTHIO COTJIACUIICS.
TepmuH "MaraeTudecTBo" - SIBHO yKa3bIBaeT, YTO y MpOliecca MarHWTHas MPUpOJa U 3TO ObLIO
OBl OJIHKE K MICTHHE.



Kak st y)xe cka3an B Hauase, CEeBEpHbIE U I0’KHBIE MAarHUTHBIC YaCTHUIIBI SIBJISIOTCS KOCMHYECKON
cuinoir. OHU JepkaT BMECTE Hally 3eMJII0 M BCE Ha HEW, TakKe OHM ynaepkuBawT u JlyHy.
CesepHnas yacTh JIyHBI yaep>KMBaeT MarHUTHBIE YAaCTHUIIHI FO’)KHOM MOJISIPHOCTH, TAK YK€ KaK U Ha
3emie. KOxnas dacte JIyHBI yaepKMBaeT MarHUTHBIE YaCTHUIIBI CEBEPHOU MOJSIPHOCTH, TaK KE
Kak 1 Ha 3emyie. TeM JIOJsM, KOTOpble MHTEpECOBaNIUCh, noyeMmy JIyHa He majaer Ha 3eMIIto
HY)KHO IIPOCTO MOBEPHYTH JIyHY Ha mosi-o00poTa Tak, YTOObI €€ M0JII0ca OMEHSJIUCh MECTaMH,
U Torja oHa ymnajaeT. B Hactosiee Bpems 3emiis u JlyHa UMEIOT YTO-TO HAMO100Me MarHUTHBIX
MOJIFOCOB, TMOBEPHYTHIX JPYr K JPYyry TOM K€ TMOJISIPHOCTBbIO, B PE3yJIbTaTE€ YEro OHU
B3aHMOOTTAIKUBAIOTCSI CBOMMH COOCTBEHHBIMH TOJIIMH, HO €CJIM TIOJIF0Ca TIOMEHSTh MECTaMH,
OHU TIPUTSAHYTCA. BOT Xopommii coBeT crpouTtessiM pakeT. CrenaiTe roJIOBHON KOHEIl PaKEThI
CUJIbHBIM CEBEPHBIM IIOJIFOCOM M XBOCTOBOM KOHEI[ CHJIBHBIM FOHBIM TIOJIFOCOM, W 3aT€M
3aIlyCTUTE PAKETy B CTOPOHY JIYHHOTO CEBEpa, TaK BbI yIy4lIUTE PE3YJIbTaT.

CeBepHble U I0KHbIE MarHUTHBIE YAaCTHUIIbI YIEPKUBAIOT BMECTE HE TOJIbKO 3eMilto U JIyHy, HO 1
MIOBOPAYMBAIOT 3E€MJII0 BOKPYr cBOE€Hl ocu. Te MarHuWTHBIE YacTUIbl, KOTOpPbIE HMPHUXOMAAT OT
COJIHIIA, TOJIKAIOT YacTULIbI COOCTBEHHOIO THIIA, KOTOPbIE LHUPKYJIUPYIOT BOKpyr 3emiu. Ha
BOCTOYHOM CTOPOHE OHM TOJIKAIOT CHJIBHEE, YeM Ha 3allaJIHOM, 3TO U 3acTaBiseT 3eMII0
Bpamarbes. CeBepHbIE U F0)KHBIE MarHUTHBIE YaCTULIBI 00pa3yrOT MOJHUHM B CEBEPHOM 3€MHOM
MOJIyIIApUH, MAarHUTHBIE YaCTULbl FOKHOTO TIOJIIOCA IOJHUMAIOTCS BBEPX, 4 MArHUTHBIE
YaCTHUILIBI CEBEPHOTO I0JIF0CA B 3TOT K€ MOMEHT CIyCKaroTcsi BHU3. CeBepHbIE CUSHUS BbI3BaHbI
CEBEPHBIMU U FO’KHBIMU MarHUTHBIMM YacCTHUI[AMU, IBUTAIOIIMMHUCS B IJIOTHBIX [TOTOKAX, OJTHAKO
B MOJIHMSIX IUIOTHOCTb 3THX MOTOKOB ropasjio Bhllle. Panno BoJiHBI 00pa30BaHbl CEBEPHBIMU U
F0’)KHBIMM MarHUTHBIMH 4YacTHLIaMH. Tenepp 0 pazMepe MarHUTHBIX YacTULl. Bam M3BeCTHO, 4TO
COJIHEYHBIN CBET MOKET IIPONTH Yepe3 CTEKIJIO, OyMary u JIMCThs, HO OH HE MOKET IPONTH uepe3
JIepeBO, KaMeHb U KeJie30, OJHAKO MArHUTHbIE YaCTULIBI MOTYT MPOUTH Yepe3 Bce. ITO SICHO
MIOKa3bIBAET, YTO OTJEJIbHAs MAarHuWTHas 4yacTHIla MEHbIIE pPa3MepoM, YeM OTJelbHas 4acTHla
CBETA.



