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IT0 0cOOBIA BUA MaTepum’ . RN AN
HEOCHA3aeMbIN U1 Y€JI0BEKA, CYIIeCTBYIOILIUH
He3aBHCHMO OT HAalIero codHanus. Eie B
JAPEBHOCTH YYCHbIC-MbICJIUTEIH

A0TaJAbIBAJIUCH, YTO BOKPYI MATHUTA YTO-TO
CylIEeCTBYET.
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OTKyAa NPOU3OW/IO0 CNOBO MarHuT?

CNOBO «MArHUT» e s s s oo
N p OV3OLLNO OT DY b — MATHATHOTO XenesHska (MaeHemuma)
Ha3BaHUs ropoaa

MarHeccumu

(Tenepb 3TO ropon
MaHuca B Typuun).

«KameHb [epKyneca». «n00ALWMNNA KAMEHbY,
«MyAapoe xesre3oy», U «KLapCTBEeHHbIN KAMEHb»




NMepBoe onucaHne MarHuTa

BnepBble cBOWCTBa MarHuTa 6bi1 onucaHbl B 1269 roay.

[lepBoOn KpynHou paboTon, NOCBALLEHHOW UCCeN0BaHUIO
MarHATHbIX  SBJIEHWA,  SAB/MiSeTcA  kHUra  Bunbsima
[Mnbbepta «O MmarHuTe», Bbillegwasa B 1600 roay.
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Bunoam Mvunbo6ept (1540-1603)

CBOUCTBA MATHUTA:

* MAarHUT obnagaeT B pa3NNYHbIX YacTAX
pa3fI4YHOMN NPUTAraTeNbHOU CUNOWN; Ha
nosirocax 3ta cusria Hambonee 3amMeTHa;

°* MarHUT UMeeT ABa Nosnlca: CeBepPHbIN U
HOXKHbINA, OHN Pa3SIUYHbI MO CBOUM
CBOMUCTBAaM;

* pa3HOUMEHHbIE NOJIKChI
NPUTArMBalOTCA, OOHONMEHHbIe
OTTaJIKUBalOTCH;

° MAarHUT, NOABELUeHHbIN Ha HUTKe,
pacnonaraeTtca onpeneneHHbIM obpa3om
B NMPOCTpPaHCTBEe, YKa3blBas ceBep U 1or;

* HEBO3MOXHO MOJTYYUTb MarHUT ¢ O 4HUM
NOJIKOCOM;

* 3eMHOM Wap — OOSNbLUON MarHuT;

° MPU CUNTIbHOM HarpeBaHUU MarHUTHbIE
CBOMCTBA Y NPUPOAHbIX U
MCKYCCTBEHHbIX MarHUTOB UCYEe3aloT;

°* MarHMTbl OKa3bIBalOT CBOE AenUcTBue
yepes CTEeKNo, KOXYy U BoAY.



MarHmTHasa cTpesika

OTO YCTPOMUCTBO, HEOOXOAUMOE
[P W3YYCHUHW MATHUTHOTO JIC€MCTBUSA
BJIEKTPUYECKOTO TOKA.

OHa npecTaBiIseT U3 ceos
MaJ€HbKUK MArHUT, YCTAHOBJICHHBIU
Ha OCTPHUE UIJIbI, UMEET JBa IIOJIIOCA:
CEBEPHbIN U FOKHBIM. MarHuTHas
CTpEJIKa MOKET CBOOOTHO BPAIIATHCSH
HA KOHYUKE WIJIBI.

CeBepHbIA KOHELl MarHUTHOM
CTPEJIKM BCET/Ia MTOKA3hIBAET HA
"ceBep''.




IMOKA3bIBACT, KaK
B3aUMOJECUCTBYET
IIPOBOJIHUK C TOKOM U
MarautHas crpeika. [pu
3aMBIKAHUU BJICKTPUUECKOU LIETH
MAardHuTHas CTpeJiKa
OTKJIOHAETCHA OT CBOEIO
[IEPBOHAYAIIBHOIO IOJI0XKEHUS,
[PU Pa3MbIKAHUU LICITU
MAarHUTHas CTPeEJIKa
BO3BpAIIAETCA B CBOE
IIEPBOHAYAIIBHOE TIOJIOKEHUE.




OGuLACHEeHUe onbiTa ApcTena
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BbiBOA4: BOKPYT noboro MNPOBOAHWKa C TOKOM
cywecrByeTr MarHUTHOeE T107/1€.

SﬂeKTpVI‘-IeCKVIﬁ TOK — UCTOYHUK MalrHUTHOI'O TMOJIA.
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SNexTpuuecKkun ToK — 3TO ...

ynopaao4yeHHoe ABMXEeHUe 3apPpAXXeHHbIX HaCTul

noa ,D,EﬁCTB EM 3JTIEKTPNYHECKOIO MOJIA.

B MemaJi/ziax - 3/1eKmpPOHbI B 3/1eKmpo/siumax - UOHbI

BbiBOA: MarHUTHOE MoJie co3aaeTcsa TOJIbKO [?
ABVXYLLLIUMUCA 3aPAXEHHBbIMU HYaCTULaM. G



CpaBHeHue CBOWCTB ANEKTPNHECKUNX
M MarHUTHbLIX Nonewn

3ne|(Tp|/||-|eC|(oe norne MarHuTHoe none

MaTtepuasibHo. CyllecTByeT
He3aBUCMMO OT  Hallero
CO3HaHuA.

Co3agaeTca HenoaBUMXXHLIMU
SJNIEKTPUYHECKNMIN 3apAfaMn

OG6Hapy>XxunBaeTcs rno
NencTBUIo Ha
3N1EKTPUYECKNIA 3apsf,

MaTtepuasibHo. CyllecTByeT
He3aBUCMMO OT  Hallero
CO3HaHuA.

Co3naeTca 23ne KTPW4eCKUM
TOKOM Win ABVXYLLMNMWUCAH
3apdaamMun, MarHutTamm

OG6HapyXunBaeTtcs rno
NencTBUIO Ha
3/1eKTPUYECKNIA TOK "

NMNOCTOAHHbLIE MalHUTDbI
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! MarHuTtbl — Tena, gnutesibHoe BpemMs
coxpaHdwoune HaMarHM4eHHOCTDb

o [ly2006pa3Hbiu

* [TlosiocosoU N — ceBepHbIii MOIOC MarHUTA

S - IOXHbIN NOJ/IIOC MarHuTa

Hanbonee cwuibHoe MarHUTHoe
ﬂ,eﬁCTBMG Yy NOJIOCOB MalrHUTaA.




Buabl MarHuToB

ECcTecTBeHHble VICKyCCTBEHHbI€e

o XenesHan pyaa ¢ JXXese3Hble U CTa/IbHblE
(MarHUTHbIW Xene3HsAK), npegmerbl, MNoJslyyuBLLME
o6naparoLlas MarHUTHbIe CBOWUCTBa B
CMOCOOHOCTbIO pe3ysibTare KOHTakKTa ¢
npUTArMBaTb K cebe ecTeCTBEHHbIM MAarHUTOM
HaxopgsiLuecs BO/IM3N UIN  HaMarHU4YeHHble B
HeGoNblLUME Xene3Hble MarHUTHOM noJne
npegMeThl.

e 3eMNnA - TUFaHTCKUM

€CTeCTBEHHbIN MarHuT



MarHuTHble No/1KCbl HEBO3MOXHO pa3fesinTb, [’
T.€. He/N1b3A NMNoJ/Iy4YUTb MarHT ¢ OAHUM MOJTIHOCOM. <




3emMna - rTMraHTCKUN eCcTeCTBeHHbIN

MarHutHble nosiloca 3eM/in He coBnagakT C eée
reorpapuyeckMmMmm noJsirocamu.



 Kak nepepaertcsa gerctBue O4HOro MarHmTa ?
Ha gpyron?

* YT0 ABNAETCA NocpeaHUKOM Nnpu nepegayve
3TOro AencrBua?

e

"(E';:ifi:::?;‘\; MarHutHoe none
N )\ N

n306paxkatoT C NOMOLLLbHO
MarHUTHbIX JIMHUW
(cunoBbIX NNHUN)

JTInHUN, BAOJIb KOTOPbIX pacnojiarakotCcAd OCU MaJ1€HbKUX

MalrHUTHbBIX CTPEJiOK, Ha3blBaklOT MacHUIMHbLIMU [?
(CUHOBblMU) JITUHUAMU Ma2HUNMHO2O0 [I10JiA1.
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MarHutHoe noJjie NOCTOAHHbLIX
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Pa3zHOMMEHHbIe
nonkca nonkca
NnPpUTArMBaloTCA OTTAIKMBAKTCH

HanpaBrieHne, KOTOpoe yKa3biBaeT CEBEPHbIN NOJKOC
MarHUTHOW CTPEJIKN, NPUHATO 3a HanpasB/ieHNne MarHUTHOW
JINHUN B IAHHOW TOYKe MOJIS.



MarHMTHbie NIMHUN

MarHutHble NWUHUM — 3TO §NUHUK, BAOOSb KOTOPbIX B MarHMTHOM nore
pacnonaratoTcAa oCn MaJiIieHbKNX MarHUMTHbIX CTPESOK.

HanpaeneHne, KOTOpoe yKasbiBaeT CeBEPHbIN MOMC MarHUTHOW CTPESiKN B
KaXXOQoW TO4YKe NOons, NMPUHATO 3a HarnpasneHue MarHUTHoum nuHun. Llenouykn,
KOTOpble 06pa3yoT B MarHUTHOM MOJSie XXenes3Hble OnMuUIIkK1, nokasbiBaloT opMy
MarHUTHbIX NMHUA MarHUTHoro nonsi. MarHUTHble NUHUKM MarHUTHOro nong
npeacTaBnsaloT cobOM 3aMKHYTbIE KpUBbIE, OXBaTbiBaloLWMe NpPoBOAHUK. [And

onpegeneHna HanpasJrieHnd MarHnTHbIX NMNHUN ncnonb3yrwT MNpaBuUIio
OypaB4yuka

PAOUNYHECKOE N3OBPAXXEHWUE MI1 I

MarHuTHbIe




MarHutHoe nose NOCToOAHHOro
no1oCoBOIoO MarHuta

I

JINHUN MarHUTHOrO Nos1IA MarHuTa 3aMKHYTbI€E. OHW BbIXOAAT
N3 CEBEPHOTO NOJIOCa MalrHnTa, a BrialaloT B FOXKHbIW.



MarHutHoe none NOCTOAHHOrO
AYyrooGpasHoro MmarHuta
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JINHUM MarHMTHOro nosasd 3aMKHYTbIE. OHW BLIXOOAT U3
CEBEPHOIO MoJ1loCa MardHnta, a BraaakoT B FOXKHbIW.



MarHurHoe none NnpAMoro
NPOBOAHNKA C TOKOM

{ Han PABNEHWE
TOKd

MarHuTHble IMHUX MAarHUTHOIO NOJIA ToKa npeactTaBs/iaAl0OT
coboM 3aMKHymbIe Kpusbie, OXBaTbiBaloLWE MNMPOBOAHUK. Nx
HallpaBJ/ieHNe CBA3aHO C HallpaBJ/IEHNEM TOKa B NMPOBOAHUKE.



HanpaBneHue
MarHUTHOM JIMHMU
MarHUTHOro nons




OnpeaeneHve HanpaBNeHUA
MarHUTHbLIX IMHUA NONA NPAMOTO
NPOBOAHUKA C TOKOM

)

MpaBuno npaBoi MpaBuno 6ypaB4mka
PVYKWU



NMpaBuso npaBoOUu PYKMU.
OnpepeneHue noniocos
KaTyWw KU C TOKOM.

Ecnun o6XBaTUTh KaTyLUKy NpaBoM
PYKOM Tak, 4TOoObI YeThbipe naJjbla
nokKkasbiBaJiu HanpaBJieHue ToKa, To
6onbLUOK Nasiel yKkaxerT
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EAVHVLIA M3MEPEHNA MarHUTHOV MHAyKUMM

Moaynb BeKTOpa MarHUTHOU UHAYKLMN
PAaBEH OTHOLIEHWIO CUNbI, AENCTBYIOWEN Ha
NPOBOAHUK C TOKOM, PACMONOXEHHbIIA
nepneHANKYNSPHO BEKTOPY MarHUTHOW
UHAYKLWAK, K NPOU3BEAEHUIO CUNbI TOKA B
NPOBOAHNKE U A/IUHBI NPOBOLHMKA.

HarpaBneHie BeKTOpa MarHuTHOM
KBy kLM, Q#

Hukona Tecna
1856-1943 rr.
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CUNA AMIIEPA

AxvAape-Mapu Avneg SUANWY AR O INK, MATEMITM M LYCCTRCMINTATEA L



HABJTIOAEHUE CWJ/1bl AMINEPA

PaMKka C TOKOM ABWXETCAa B MarHUTHOM MoJne.

HanpaBneHne Ccuibl 3aBUCUT OT
PACMNoJI0XXeHNA NOoIK0COB MarHMUTa u
HanpaBJ/iIeHNUA TOKa B NMPOBOAHUKE




3aKoH AMnepa

E=BIAl sina

< F, — Moy ciibl AMriepa

B — MarHuTHasg UHAYKUMS 11015

[ —cuia ToKa B [IPOBO/AHUKE

Al - 11MHa IPAMOJIMHEHHOTO OTPE3KA IPOBOJHNKA

¢/ — yroJ M1y BEKTOPOM MarHHTHON HHAYKIHH
M HATPABJICHUEM TOKA B IIPOBOJHMKE



Cuna Amnepa

[TpaBuno nesoun pykv
(HanpaeneHue cunbl AMnepa)

Mpasuo siesoll pyku
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Ecnv napoHb neBown pyku
PacronoXwTh Tak, YTobbl B HEE
BXOAUNN NUHUN MarHUTHOW
VHAYKLAW, @ YEThIPe
BbITAHYTbIX NanbLia
PaCnonoXuTh N0 Hanpagnexuo
TOKa B NPOBOAHMKE, TO
OTOrHyTbIN BONbLLOW NaneL
MOK&XET HanpaBnexne Cunbl
Amnepa, AeCTBYHLLEN CO
CTOPOHbI MarHUTHOrO NONs Ha
MPOBOAHMK C TOKOM.




IIpumepni:
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OnpenennTb HanpaBnieHne cunbl AMNepa
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Onpepenntb CUy TOKa
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AHape-Mapun AMnep
(1775 - 1836)

OCHOBHble TpyAbl B
06/1aCcTN aNeKTpoaNHAMUKMN.
ABTOp NepBOnN Teopuun
MarHetTmnama. [peanoxun
npaBuio Ana onpeaesieHus
HarM-paB/eHNns AeNCTBUS
MarHMTHOIO MOJS Ha
MarHUTHYO CTpesiKy
(npaBusio AMnepa). OTKpbIJT
B3aMMOAENCTBMNE TOKOB U
YCTAHO-BWJ1 3aKOH 3TOro
B3anMoaencrtensa (3akoH
AMnepa). CBén Bce
MarHMTHble B3aUMOAENCTBUSA
K B3aUMOAENCTBUIO CKPbITbIX
B TenaxX KpyroBbIX
MOJTeKYNSAPHbIX
S/1eKTPNYECKNX TOKOB,

(-AnnAarm™ Anmaran=as NDTrirAaL 1 m



MarHutTHoe B3anMoaencreme
napanjesibHbiX TOKOB




NMPUMEHEHUWE CWJibl AMINEPA

1.2nekTpousaMepuTtenbHblie Npnbopsbl

2. DNneKTpoasuraTenu

3. [poMKOrosopuTtenu
(AMHaMUKN)




