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Puszurxa He MOAbKO NepPebLil Waz Kk mexnuke, Ho U nymo
K 2JYy004QUWUM NAACMAM YeN08eHeCKOlU MbLCAU.

M. Bops

IroT y4eOHHMK 3aBepllaeT Kypc QU3MKH A1 ydamuxcs obmeobpasoBaTebHBIX
yupesxenuit. OH npenHasHaueH [uis usydeHus U3k Ha 6a30BOM M HA NPOGHIL-
HOM YPOBHAX.

YueOHHK CONEPKHAT TPH YACTH: «IJJIeKTPOAMHAMHKA» (mpomosnkenue'), «Dusura
XX Bexra» u «Bceserras». Bo Bropyio yacTh BKJIIOUEHE! /IB€ TEOPHH, BOSHUKIINE B
nepBoit werBeptT XX B. OffHA M3 HUX — TeOPHA OTHOCHTEIBHOCTH, B KOTODOil
PacCcMaTpHBawTCH 3aKOHOMEDHOCTH, NMPOABJIAKINHECA IIPDH CKOPOCTAX ABHIKEeHHUA
Tes, GJIHBKHX K CKOPOCTH CBeTa B BakyyMme. Bropas Teopusi — KBaHTOBas Mexa-
HUKa — yCTAHABJIMBAET 3aKOHBI JBHIKEHUA MUKDPOYACTHIL (MOJIEKYJI, ATOMOB, ATOM-
HEIX fiflep, 3JleMeHTapHbIX 4YacTuil). B Hacrosiee Bpema ofe aTH TEOPHUH ILIHPOKO
NPUMEHSAIOTCS.

CoppeveHHas (GUBHKA CI0KHA W HEINPHUBBEIYHA, MOCKOJBKY HE BCETJa COOT-
BeTCTBYeT HpeJiCTABJIEHUAM IIOBCEeZHEBHOH KU3HH. [l0sTOMY HIEeH COBpEeMeHHOM
(HU3NKH pacKpBIBAIOTCA B OCHOBHOM Ha Ka4eCTBEHHOM YDPOBHE C IpeodiajaHHeM
HarIAgHoro, odpasHoro crnocoba M3JI0KeHHA.

B yuebuuke Goabllloe BHUMAHWE YAEJAETCA UCTOPHH CTAHOBJIEHUS W PA3BHTHSA
HAYYHBIX B3INJIANOB 0 M3y4aeMbIM pasfejiaM, 4TO HOJKHO crocobcTBoBaTh Goliee
riyboKoMy NOHMMAHHIO (DH3HYECKON CYIIHOCTH IPHPOAHBIX ABIEHHI.

IloMumo nmporpaMMHOro Marepuaja, B yuYeOHHKe NPHBOAATCH HHTEDPECHBIE
HCTOPHYECKHe (PaKThl M3 KM3HHM YYeHBIX, HX OPUTHHAJIbHBIE, 00Opas3HBIe BBICKA-
SBIBAHUA, APDKHUE NIPUMephl IPUMeHeHWs: HAYYHBIX 3HAHUIL.

B copep:xanne naparpadoB, yIpa)XHeHUN U BOIPOCOB /s MPOBEPKH YCBOEHUA
MaTepHajga BKJKYeHbl OTPBIBKM H3 XYyJ0KeCTBEHHOM JIMTEepaTyphl, NOCJOBHIILI,
3arajilkv, B KOTOPBIX OTPa’XeHbl T€ WM HMHble (QH3UYECKHEe ABJEHHUA. ITO IOMOKET
BaAM I10-HOBOMY B3IVIAHYTh HA NPHUBBIYHLIA MHD IPHPOAHBIX ABJEHHH H Jydlne
YCBOMTH M3Yy4YaeMbId MaTepHaJl.

ITaparpagsl, oTMedeHHBIE OHOM 3BE3JOYKOM, IPEAHASHAYEHBI JJIA [IOBTOPEHHS,
ABYMA — [OJIAd 03HAKOMHMTEJIBHOI'O UTeHHH.

B IlpusosxkeHnu npeacTapiieHbl Marepuassl o reme «OnTuka u usobpasuress-
HO€ UCKYCCTBO».

! HauanbHble CBEeJAEHHUA 110 3JeKTPOAMHAMMKE M3Jaranuchk B yuebHMke «Punsmka-10»
Tex yKe aBTOPOB.



; BHEHHAMHKA (npopomxenne)

MarnuTHOoe none _

*§ 1. MocrosiHHbIE MarHMUTbI

Mamepusa He moxcem deiicmeosamv mam, zde ee Hem.
. Tomcon

IlepBble YOOMHHAHMS O MATHUTHBIX SBJEHMAX BCTPEYAKOTCHA B APeBHEMIINX
KHUTAMCKUX KHHMraxX M MMeloT DoJiee 4eM JBYXTBICAYEJETHIOI HABHOCTD.

B Ipesnueit I'penun u Pume o maraurax mucanu Panec, dmnenoxia, Iliarosn,
Jlykpeuunii Kap. UM 6b1/10 M3BECTHO, YTO HEKOTOPLIE MHUHEDAJIEI, 00HADYKEHHBIE B
paiioHe JgpeBHero ropojga MarxHecus, pacnoiokeHHoro B Masoit Asum, obaagaior
CIoCOOHOCTBIO IPUTATMBATLCH APYT K APYTY, a TAKKe INPUTATHBATL H YAEPKHBATH
HeDOoNbIINe KYCOYKH xesne3a (puc. 1.1). 9T MHHepasnbl CTalH HA3LIBATH MAarHM-
TAMH.

Uccnenyem, OTUHAKOBLI JIM MATHUTHBIE CBOMCTBA B PABHBIX TOYKAX [TOBEPXHOCTH
marsuTa. IlogBecuM cTaiabHOM IMIApUK K AuHaMoMeTpy. IIpHKOCHeMcHA IIADHKOM K
MAarHuTy, & 3areM mnonpobyem oropBark ero or marsura (puc. 1.2). ITo pacraxe-
HUIO MPYKHUHBI MOMKHO CYAHTE O CHJIe NpUTaKeHHsa Marauta. ONbIT MOKa3bIBaeT,
YTO Yy CepeiMHbl MATHUTA CHJIA IIPUTHYKEHNs, JeHCTBYIOIIAA Ha 11ap, HAMMEeHbIIAsA,
V KOHIIOB — HauOOJbIOAA.

To ke camoe MOMHO ODHADYIKHUTHL C IIOMOIILIO JKEJEe3HBIX ONuIoK. Ilorpysus
MATHHUT B JKEJe3Hble ONUJIKH M 3aTeM IOJAHAB €ro, Mbl YBHAMM, YTO OIMJIKH
«IPHJIUNAIOT» B BHJE I'yCTOH «DOpOABI» K KOHIIAM MarHuTa ¥ He IPHCTalT K ero
cepeamuHe (puc. 1.3). YuacTKH, Ha KOTOPLIX MarHUTHOE JIeHCTBHE IIPOSABJIAETCH CHIIb-
Hee BCEro, HashlBalOT moarocaMu. OOBIYHO Yy MArHMTA ABA IOJIOCA, OJMH M3 KOTO-
PBEIX Ha3bIBAIOT ceBepHBIM (N), a Apyroit — 0kHEIM (S).

Ecnu mosiocoBoii MardHuT paspesaTh HA JBe YACTH, TO Ka)KJad U3 HUX cama
CTAHOBUTCA MArHUTOM, MMEIOIIMM CeBEepHBIH M I0OMHBIH nogaiochl (puc. 1.4).
IIpu manbpHeiimeM pasjeJleHHH MarHuTa MOJYYaTCA HOBBIE MATHHUTHI, IIOJIOCHI KO-
TOPBIX OYAYT OPHMEHTHPOBAHBI TAK JK€, KAK M y IePBOHAYAJIHLHOIO MarHHUTa.

CeBepHBIN H OKHBIN IOJIOCHI MATHHTA HE MOTYT CYIIECTBOBAThH OTAENBHO APYT
oT Apyra.

OnsIT MOKA3bLIBAET, YTO MATHHTHI NMPHTATHBAKTCA PA3HOMMEHHBIMH IIOJIOCAMH
M OTTAJKHMBAIOTCH OJHOMMEHHBIMH.
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Puc. 1.3

Puc. 1.1 Puc. 1.2 Puc. 1.4

HabarogeHHa MarHMTHBIX ABJIEHHI NPHUBEJIH K CO3aHUIO KOMIIaca, ChirpaBIie-
ro OTPOMHYIO POJIb B 310Xy Bemmkux reorpadgudeckux orkpbiTuidl. OCHOBHOM Yac-
TBIO 3TOT0 OpHOOpPa CAYKUT MarHUTHasA crpeaka. KoHen crpeJkn KoMmnaca, yKasbl-
BalOIUil Ha reorpaduyecKuil ceBep, HaspIBaeTcs ceBepHbIM (N) IOIIOCOM CTPEJIKH,
a ITPOTHBOIIOJIOKHBIH — I0MHBIM (S).

Kycok xejesa WIH CTAalH, HaAXOAAmIHiica BOMHM3M mar- .

HHUTA, HAMArHU4YyuBaeTcd, T. e. npuobperaeT CrnocoOHOCTH
NPHUTATHBATE K cele jkese3Hble MpeaMeThl (HaMarHuuuBaHue
BausaueM). Tak, reos3gb, NOAHECEHHBI K MAr€HuTy, HaMmar-
HHYMBAETCA W NPUTATUBAET jxesesHble onuaku. ITocae yaa-
JeHUs MarauTa «bopoga» y rBO3AA peneeT, HO IMOJHOCTBIO
He ornazgaer (puc. 1.5). 9TO TrOBOPHT O TOM, YTO HAMATrHHU-
THBIIHMHCA I'BO3AbL TepseT 3HAYHUTEJbHYIO YacTh CBOUX Mar-
HUTHBIX CBOMCTE, HO BCE JKe ocTaeTcd HaMarHu4eHHbBIM. OH
IpeBpamiaeTca TaKuM 00pa3oM B MCKYCCTBEHHBIH MAarHuT,
fonee cnabplif, YeM TOT, C IIOMOIIBI0 KOTOPOTO IMPOU3BOAU- Puc. 1.5
JIOCH HaMarHMduBaHHE.

IToxobuo TOMY Kak 3JIeKTPUYeCKOoe B3aMMOJIeliCTBHe Me:KIAy 3apAllaMHu ocyIle-
CTBJISIETCA IIOCPEJCTBOM 3JIeKTPHYECKOro IOJIf, MATHUTHOE B3aMMOJENCTBUE MEKIY
HaMarHMYeHHBIMHA TeJIAMH IIPOMCXOIUT IIOCPEACTBOM MATHHTHOTO moas. MarauTHoe mose
MOJKHO HNPEACTABATH HAmMIAAHO. Ecau HAKDPBITE MOJOCOBOI MArHMT JiHcTOM OyMard H,
HaCKITIAB Ha JIACT JKeJIe3HbIe ONMIKH, OCTOPOKHO €r0 BCTPAXHYTH, TO OIMIKH Pacmoyio-
JKaTCH BOJE M30THYTHIX JUHHUM, KaK IoKasaHo Ha puc. 1.6, a.

BmecTo ommIOK MOYKHO MCIOJB30BATE MArHUTHEIE cTpenku (puc. 1.6, 0).

JIHHHH, oﬁpaayemue JKeJIe3HBIMH OIHJIKAMMH HJH MAHHTHBIMH CTpeJKaMH
B MArHMTHOM II0JIe, HA3BIBAKTCH JITHHHAMMH MATHHUTHOTO IMOJA.



Puc. 1.7

JIMHUAM MargEMTHOrO MOJIA NPUIIMACHIBAIOT HAIPABJIEHHE. 3a HANPABJCHHE JIH-
HHHM NPHHATO HaNpaBJieHHe, KOTOPOe yKa3biBaeT CeBePHBIN II0JIOC MATHHTHOM
crpeaku (cMm. puc. 1.6, 06).

Ha pwmc. 1.7, a u 6 n3obpaskeHsl KAPTHHLEI MATHUT-

Nreorp HBIX II0JIeH ABYX MArHuTOB, OOpallleHHBIX APYT K APYTy

\ 12° ] OJHOMMEHHBIMH M PA3HOMMEHHBIMH IIOJIIOCAMM COOTBET-

; crBeEHOo. Ha puc. 1.7, 8 nokasaHa KapTHHA MarHUTHOTO
[oJIf AyroofpasHOro MarHuTa.

JIMHMH MArHMTHOIO MOJIA — 3aMKHYThle KpPHBBIE.

Eme B 1595 r. uccaenosaTe/ib MAarHUTHBIX SABJIEHHH
Y. I'masbepr uaroroBua U3 60JBIIOro KycKa HaMardu-
YeHHOMH Kejle3HOH py/bl ap u o0HAPYKHUI, YTO ¥ HEro,
Kak ¥ y 3eMiu, uMeloTcs ABa mosoca. 'munbepr mpea-
MOJOAHI, YTO 3eMia — 3T0 BOJBIION MArHHUT.

B6auan CeBepHoro reorpamuecKoro IoJixca Haxo-
3 Nyarg  AHTCH IOXKHBIA MarHUTHBIHA moiioc, a BO6auau IOxxHoro

TeEE A reorpad@u4ecKoro — CeBepHBIH MATHMTHBIN HOJIOC
Puc. 1.8 (puc. 1.8).

S!urn ..‘.




NMposepbTe cebs

1. Yro Takoe marEuTHBEIN nomoc? Kak B3auMOAeiCTBYIOT MArHUTHI?

2. Yro Ha3BIBAIOT JHHHAMHA MArHHUTHOTO HOJaA?

3. Kak HanpaBJeHBl JHHUHA MArHHTHOI'O IOJA?

4. KaxoBa ocobeHHOCTh JHHWM MArHMTHOTO MONA?

5. Hmerores ABa OJMHAKOBEIX CTANBHBEIX CTEPHKHS, OOMH U3 KOTOPBIX HAMATHH-
yeH. KaK y3HaTh, KaKOH M3 HUX HaAMarsHvudeH, He NOJL3YACh HUYEM, Kpome
caMHUX CTep:KHei?

*§ 2. B3ammojeNCTBME TOKOB

Caedyem ucnpobGosams,
He npoussodum AU 31eKmpuiecmeo
Kakux-aubo delicmeuit Ha mazHum.

X. O9pcren
MarauTHbIEe ABJIEHHA MMEIOT CXOACTBO ¢ 2JIeKTpHYecKHMH (cM. Tabu.).
DnexTpIYecKHe ABJIeHHS MarauTHbIe SBJICHHA

IlBa BA/IA 3JIEKTPHYECKUX 3aPAN0B: IlBa nomoca MarHuTa:

[OJI0KNTeTLHEIIH CeBePHLII

OTPHLIATENBLHBIH FOYKHBIH
OnHOMMEHHEBIE 3aPAIE] OTTATKHBAIOTCH, OHOMMEHHBIMH TOJIOCAMH MATHHTBHI OTTAJ-
PasHOMMEHHBIE IPHUTATHBAIOTCH KMBAIOTCH, PASHOMMEHHBIMH IPHTATHBAIOTCA
SJ'IEKTPHB&IJ,HH BJIHAHWEM HaM&I‘HH‘IIIB&Eﬂe BJIHSAHHEM

Hanuuue obIMIUX CBOMCTB Y 9THX ABJEHMH MOJCKA3BLIBAJIO YY€HBIM, UTO 3JIEKT-
pHYecTBO M MardHeTMsaM B3aUMOCBHA3aHBI.

Oﬂ.HaKO OﬁHapy}RHTB CBA3b MEXIY 3JIEKTPHYeCKHMH H MArHUTHEIMH ABJEHHAMH
JOJITO He yAaBajoChk. OneITEl MOKAa3LIBAIH cieaymwiiee.

MarsuTHOe IoJie He JeilCTByeT Ha HeNOJBHKHBIE JeKTPHUYeCKHe 3apHabl.

CraTHuecKkHe 3JeKTpHUYECKHe 3apAIbl He JeHCTBYIOT HA MATHHTHYH CTPeJIKY.

CBa3b MeX Yy 2JeKTPHYeCKMMH M MarHMTHBIMH sdABJIe-
HHUSAMH BIepBhIe ObLIA YCTAHOBJEHA B OMNBITAX AATCKOIO
¢usuka X. Opcrega B 1820 r. Spcres sameTHJ, YTO Mar-
HUTHAfA CTPeIKa, HaxoaAmaacsa BOIU3M IPOBOAHUKA C TO-
KOM, IoBopaunBaercs. IIpH OTKIIOYEHNH TOKA CTPEJIKa BO3-
BpalllaeTcsa B HAYAJIbHOE MOJIOKEeHHe. ITO 03HAYAET, YTO MPH
MPOXOKAEHHH 110 NPOBOJAHHUKY JIEKTPHYECKOI0 TOKA BOK-
PYr IPOBOAHHKA BO3HHMKaeT MATHHTHOE I0Je.

IIposenem omeiT. IIponyeTum depes cepefuHy Oymam-
HOI'0 JIMCTAa, HA KOTOPOM HAXOAATCA M eJle3Hble OIIMJIKH,
nposon. CoelHHUEB IPOBOJ ¢ MCTOYHMKOM TOKA M CJIErKa
BCTPAXHYB JIUCT, Mbl O0OHAPYIKUM, UTO ONMJIKH 00Opasy-
0T HA JIMCTe KOHIEHTPUYECKHe OKpy:xkHocTH (puc. 1.9).







