['pynma: MII-11 OY1n 13 «®uzuka» 09 _04 2020
Bun 3aHsaTHS: IPaKTUYECKOE 3aHSITHE
Tewma 3ansTus: «Co3qaHne MATHUTHOTO MOJIS»
1. TeopeTnyeckas 4acThb

DJIEKTPOMATHUTHOE 10J1€e - HCTOPHS OTKPBITHA U (PU3HYeCKHe CBOICTBA

DNEKTPUIECKUE U MarHUTHBIC SBIICHUS U3BECTHBI YEJIOBEUECTBY C AaHTHYHBIX BPEMEH,
BEJlb BCE K€ BHUJACIM MOJHHIO, U MHOTHE IPEBHUE 3HAIM O MarHUTaX, MPUTATHBAIOIINX
HEeKoTophle MeTaiuibl. barmanckas Oatapeiika, nuzooperennas 4000 yer Ha3ag — OJHO W3
CBHJICTECJILCTB TOTO, YTO 3aJI0JITO0 JI0 HAIIUX JHEHW YeJIOBEUECTBO DJICKTPUUYECTBOM
MOJI30BAJIOCh, U CYJS TI0 BCEMY 3HAJIO Kak OHO paboTaeT. TeM He MeHee, CYMTAETCS, YTO
70 Havayia 19 Beka 2JIeKTPUYECTBO M MarHeTHU3M paccMaTpPUBAIMCh BCETr/a OTIACIBHO APYT
OT JApyra, IPUHUMAJIMCh KaK HECBS3aHHBIE MeEXAy COOOW SBJICHWSA, U OTHOCHUJIHUCH K
pPa3IMYHBIM pazjesiaM (pU3UKH.

Barpaackan 6atapenka

& JXenesHas Kpbllika
+= ActanbToBas nonauma

4= [NWHAHbIA cocya

13.5cm

¢~ Kamepa c 3neKTponuTom

BHYTPEHHWUI MegHbIA UMANHAP

W3yyenne MarHUTHOTO MOJsi Hadaloch B 1269 romy, korma (paHIly3cKuil y4E€HBIN
[Térp Ileperpun (poiaps [Ibep u3 Mepukypa) OTMETHII MarHUTHOE T0JI€ HA TTOBEPXHOCTHU
cheprueckoro MarHuTa, MPUMEHSSI CTAJIbHBIC WIJIbl, U OMPEACNIWII, YTO MOJTYYaroIIHecs
JIMHUM MArHUTHOTO MOJISI IEPECEKAINCH B IByX TOUKAX, KOTOPHIE OH HAa3BaJl «IOJKOCAMMI
IO aHAJIOTHH C MOJI0CAMU 3EMIIH.

Opcren B CBOMX OJKCHEpUMEHTax Toibko B 1819 roay oOHapyXuil OTKJIOHEHHE
CTPETIKM KOMIIaca, PacloiIOKEHHOT0 BOIU3U MPOBOJHUKA C TOKOM, U TOTJA YUYEHBIM ObLI
CHEJIaH BBIBOJ O TOM, YTO CYLIECTBYET HEKas B3aUMOCBS3b MEKIY B3JIEKTPUYECKUMHU U
MarHUTHBIMH SIBJICHHUSIMHU.




Cnycts 5 net, B 1824 roay, AMnep cymen MaTeMaTUYeCKHA ONUCaTh B3aUMOJICHCTBUE
TOKOHECYIIEro MPOBOJAHUKA C MarHMTOM, a TaK)K€ B3aMMOJICHCTBUE MPOBOJHUKOB MEXTY
co0OM, Tak TOSBWICA 3aKOH AMIiepa: «Cujia, JEHCTBYIOMAs Ha TMPOBOJHUK C TOKOM,
MOMEIIECHHBIA B OAHOPOJHOE MArHUTHOE MOJie, MPONOPIIMOHANbHA JJIMHE IPOBOJIHUKA,
BEKTOPY MAarHUTHOW MHIYKIIMU, CUJIE TOKA U CHUHYCY yIJIa MEXAY BEKTOPOM MarHUTHOM
WHYKIUHU U TIPOBOTHUKOM).

PMArHKMTHOS Noae Tokd |1,
ASHUCTEYIOLLES HO TOK |2
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OTHOCUTENIBPHO [JEWCTBUS MarHuTa Ha TOK, AMIEp NPEANOJOXKWI, 4YTO BHYTPH
ITOCTOSTHHOI'O MAarHuTa NPUCYTCTBYIOT MHUKPOCKONMYECKUE 3aMKHYTBIE TOKH, KOTOpPBIE M
CO3Jal0T MAarHWTHOE II0JI€ MAarHWTa, B3aWMOJCUCTBYIOIIEE C MAarHUTHBIM IIOJIEM
TOKOHECYILETO HpOBOILHI/IKa

I'anbaaHOMe

Tymbnep

o= \ /"I \
“*\-./ MepeudHan BropuyHas
Barapes KaTyluka KaTyLka

g _—d®
dt

Eme uepe3 7 ner, B 1831 rogy, Papaneil ONbITHBIM IyTEM OOHAPYKWUJI SIBIICHUE
AIIEKTPOMArHUTHOW HMHAYKLUWH, TO €CTh €My YJaloCh YCTAaHOBHUTH (DaKT MOSBICHHS B
IIPOBOJHUKE AJIEKTPOABWKYILEH CHIIBI B MOMEHT, KOTJla Ha 3TOT MPOBOJHHUK JEHCTBYET
U3MEHsIoIeecss MarHuTHoe mnosie. CMOTpUTE - NPaKTHUYeCKOe MPUMEHEHHE SIBJICHUS
DJIEKTPOMArHUTHOW MHIYKIIHH.

Hanpumep nBuras nocTOSIHHbIII MarHuT BO3JI€ MPOBOJHHMKA, MOKHO IMOJIYYUTh B HEM
NyJbCUPYIOUINI TOK, a MoJaBas MyJbCUPYIOLIIUMH TOK B OJHY M3 KaTyllek, Ha oOuIeM
YKEJIE3HOM CEpACUYHHMKE C KOTOPOM HAXOAMTCS BTOpAs KaTylllKa, BO BTOPOM KaTYyIIKE TaKKe
HOSIBUTCS ITyJIbCUPYIOIIUH TOK.



http://electricalschool.info/spravochnik/electroteh/1795-zakon-ampera.html
http://electricalschool.info/spravochnik/electroteh/1783-chto-takoe-magnitnaja-indukcija.html
http://electricalschool.info/main/osnovy/1620-prakticheskoe-primenenie-zakona.html
http://electricalschool.info/main/osnovy/1620-prakticheskoe-primenenie-zakona.html

divB=0
divD = 4np

et

Uepes 33 roma, B 1864 romy, MakcBemn cymen oOOOHIMTH MaTeMaTHYECKH YiKe
U3BECTHBIE  DJIEKTPUYECKHME M  MarHUTHbIE SIBJICHUS, - OH CO3Jal TEeOpPHI0
3JIEKTPOMATHUTHOIO MOJISI, COTJIACHO KOTOPOM 3JIEKTPOMArHUTHOE T0JI€ BKIIIOYAET B ce0s
B3aMMOCBSI3aHHBIE AJIEKTPUUYECKOE M MarHuTHoe nois. Tak, 6maronapss MakcBesuty, CTano
BO3MOXKHBIM HAayYHOE€ MAaTeMaTHYeCKOoe OOBEIMHEHHUE PE3YJbTATOB MPEIIIECTBYIOMMNX
HKCIIEPUMEHTOB B AJIEKTPOIMHAMHUKE.

CrnencTBueM 3THX Ba)XKHBIX BBIBOJIOB MakcBesia SIBUJIOCh €ro MpeACKa3aHue O TOM,
YTO B MPUHLUIE JIOO0€ H3MEHEHHWE B DJIEKTPOMArHUTHOM TIOJIE JIOJDKHO MOPOXKAAaTh
AJIEKTPOMArHUTHBIC BOJIHBI, KOTOpPBIE pACIpPOCTPAHSAIOTCS B TMPOCTPAHCTBE U B
JTURJIEKTPUUECKUX CpelaX C HEKOTOPOM KOHEUHOM CKOPOCThIO, KOTOpasi 3aBUCHUT OT
MAarHUTHOM U IUDJIEKTPUYECKON MPOHUIIAEMOCTEN CPEJIbl PACIIPOCTPAHEHUS BOJIH.

Jns BakyymMa 3Ta CKOpPOCTb OKa3zajach paBHa CKOPOCTU CBETa, B CBS3U C 4YEM
MakcBeiT NpEeanoNokKuil, 4YTO CBET — 3TO TOXKE JJIEKTPOMArHUTHAs BOJIHA, U JIAHHOE
MPEANOJIOKEHNE MO3KE MOATBEPAMIOCH (XOTS €IIe 3a JIONro J0 IKCIEPUMEHTOB Dpcrena
Ha BOJIHOBYIO MPUPOJTY CBETa yKa3biBaji FOHT).

Makcgei ke co3fgal MaTeMaTH4YeCKyl0 OCHOBY AJIEKTpoMarHetusma, u B 1884 rogy
MOSIBIJIMCH 3HAMEHUTHIC YpaBHeHHUsT MakcBemia B coBpeMeHHou dopme. B 1887 roay I'epin
NOATBEPAUT TEOPUI0 MakcBeia OTHOCUTEIBHO JJIEKTPOMArHUTHBIX BOJIH: MPUEMHHK
3a(UKCUPYET MOCTAHHBIC MEPETATIMKOM IIEKTPOMATHUTHBIC BOTHBI.
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HByquI/IeM QJICKTPOMArdHuTHBIX MOJICH 3aHMMAaETCs KJlaccuueckas QJICKTPOAWHAMMKA.

B paMKax XKCE KBAaHTOBOM OJICKTPOAWMHAMUKHN QJICKTPOMArduTHOC N3JTy4YCHHUC

paccMaTpuBacTCA KaK ITOTOK (bOTOHOB, B KOTOPOM JJICKTPOMArduTHOC BSaHMOﬂCﬁCTBﬂe

MNEPEHOCUTCA HYaCTHULHAMU-TICPCHOCYNKAMU — (bOTOHaMI/I — 0€e3MacCOBEBIMU BCKTOPHBIMHA

6030HaMI/I, KOTOPBIC MOXHO MNPCACTABUTL KaK 3JICMCHTApPHBLIC KBAHTOBLIC B036Y)K}1€HI/I$I

QJICKTPOMArdMuTHOI'O I1OJIA. Taxum 06pa30M, (l)OTOH — 9TO KBAHT JJICKTPOMAIrHUTHOTO II0JIA
C TOYKH 3pCHUA KBAHTOBOH QJICKTPOAMHAMUKH.
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OJIEKTPOMarHuTHOE  B3aUMOJACHCTBUE  IIPEACTABISIETCS  CETOAHSA  OJHHMM W3
(dyHIaMEHTAIbHBIX B3aUMOJEUCTBUN B (DU3HMKE, a ANEKTPOMArHUTHOE TOJE — OJHO U3
byHIaMeHTaIbHBIX (DU3UUECKUX MOJIeH Hapsiay C TPaBUTALIMOHHBIM U (DEPMHOHHBIM.

PDu3nyecKue CBOMCTBA JIEKTPOMATHUTHOI'O IOJIS

O HanMuMM 3JIEKTPUYECKOTO, WJIM MAarHUTHOTO, WJIM W TOrO M JPYroro IoJys B
IIPOCTPAHCTBE MOYKHO CYAMUTH IO CHIOBOMY JEHCTBHIO CO CTOPOHBI DJIEKTPOMATHUTHOTO
IIOJIS Ha 3apsKEHHYIO YaCTUIly WM Ha TOK.
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DNEKTPUYECKOE MOJIE ACUCTBYET Ha AJIEKTPUUECKUE 3apsA/ibl, KaK HA ITOJABW)KHBIC, TaK U
Ha HENOJBW)KHBIE, C ONPEICICHHON CUIION, 3aBUCALIEH OT HAIIPSKEHHOCTH 3JIEKTPUYECKOTO
10JIs1 B JAHHOM TOYKE MPOCTPAHCTBA B IAHHBIII MOMEHT BPEMEHH, U OT BEJIMYUHBI IPOOHOTO
3apsana q.

3Has cuily (BEJIMYUHY U HAMPaABJICHHUE), C KOTOPOI AJIEKTPUYECKOE TMOJIE IEUCTBYET Ha
OpoOHBIM  3apsii, M 3HAs BEJIWYMHY 3apsija, MOXHO HAlTH HanpsKeHHOCTh E
AIEKTPUYECKOTO NOJIA B JTAHHOM TOYKE MPOCTPAHCTBA.

DNEKTPUYECKOE IIOJIE CO3/HAETCS IEKTPUUECKMMH 3apsaMU, €ro CHJIOBBIE JIMHUU
HAQUMHAIOTCA Ha TMOJIOKUTEIbHBIX 3apsifgax (YCIOBHO NPOUCTEKAIOT OT HHUX), M
3aKaHYMBAIOTCS HA OTPULATENBHBIX 3apsiax (YCIOBHO BTEKAOT B HUX). Takum 00paszoM,
ANEKTPUYECKHUE 3aPSAIbl — HTO UCTOYHUKHU AJIEKTPUUECKOTO nosid. Enie oIHUM HCTOYHUKOM
ANEKTPUYECKOTO TOJS ABJISIETCS M3MEHSIONIEECS MAarHUTHOE TOJIe, O YeM MaTEeMaTHYEeCKU
CBU/JIETEILCTBYIOT ypaBHeHust MakcBeJuia.

Cuna, AeHCTBYIOIIAS HA AJICKTPUUYECKUN 3aPsAJl CO CTOPOHBI 3JIEKTPUUYECKOTO MO —
3TO YacCTh CUJIbL, ACHCTBYIONIEH Ha TaHHBIN 3apsij] CO CTOPOHBI 3JIEKTPOMArHUTHOTO MOJIS.

T/

MarnutHoe MoJjie CO3AAETCs ABUKYIIMMUCS JJIEKTPUYECKUMH 3apsigaMu (TOKamu),
100 U3MEHSIIONTUMUCS BO BPEMEHH DJICKTPUICCKUMU TOJIIMH (00 ATOM CBHIETEIHCTBYIOT
ypaBHeHHsI MakcBesia), U IEUCTBYET TOJbKO Ha ABUKYIIHECS HIEKTPUUECKUE 3aPSIbI.

Cunia fAeicTBHST MArHUTHOTO TMOJSL HAa JBIXKYILIUMKACS 3apsii MPOHNOPLHOHAIbHA
VHIYKIAH MarHUTHOTO TOJIS, BEJIMYMHE ABHXKYILETOCS 3apsAaa, CKOPOCTU €ro ABWKECHUA U



CHUHYCY yIJIa MEXJY BEKTOPOM MHIYKIIMA MarHUTHOIO MoJis B 1 HampaBieHHEM CKOPOCTH
JBWXKECHHS 3apsana. JlaHHas cuia 4acTo Ha3blBaeTCAd CHJION JlopeHla, OJHAKO SBIISETCA
JIUIIBb «MAarHUTHOW) €€ 4acCThIO.
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Ha camom nene cuma JlopeHma BKJIOYaeT B ceOsl IJCKTPUUECKYI0O M MAarHUTHYIO
cocTaBstonMe. MarHUTHOE TIOJIE CO3[AeTCs MBIDKYIITUMUCS SJICKTPUUCCKUMH 3apsigaMu
(TOKamm), €To CUIIOBBIC IMHUHU BCETAa 3aMKHYTHI M OXBaTHIBAIOT TOK.

Bo3zoeiicmeue IMII 6v1moeo2o 060pyoosanus Ha yeslo8exa

Pa3BuTne TexHOJOTMI Kak OBITOBOTO, TaK W IPOMBIIUICHHOTO 000PYIOBaHUA,
MPUHOCHUT HE TOJIBKO yIOOCTBO WCITOJIB30BAHUS JAHHOTO OOOpPYIOBaHUS, HO U OTPOMHBIE
7036l DJICKTPOMATrHUTHOTO M3Iy4YeHHUSA. 3a BCE OTH yao0CTBa MBI  BBIHYXKJICHBI
pacriaunBaThCsl COOCTBEHHBIM 370pOBbEM. [109TOMY CTOMT 3aayMaTtbes: ACHCTBUTEIHHO
JU  HEOoOXOIWMBI TaKHWe HOBOBBEICHHS, WJIM pa3yMHee OyJeT HCIOoJb30BaTh OoJjee
0e301macHoe — TPAIUIIMOHHOE 000PYI0BaHHE.

Tabmuma 1

CreneHb BO3ACHCTBUS DJICKTPOMArHUTHOTO TIOJISI Pa3IMYHBIX OBITOBBIX MPUOOPOB

Crenenp Bo3aeiicreus OM

Bun o6opynoBanuns Tun odopynoBanus Houst
C ket No Frost 2 mxTn (BeICOKast
XO0JI0IUIIbHUKHI (ymKn ( )
TpaguoHHbIe OtcyTcTBYET
Co BCTpPOEHHBIM
P 10 MxTn (BbIcOKast)
IIPOLIECCOPOM
CrupanpHble MallIMHbI
ABTOMaTHYECKHE
OtcytcTBYyeT
(TpaIuIIOHHBIE)
. DJIEKTPOYaTHUK 1 MxTn (BeicOKas)
Yalinnku = =
I"a30BbIH (TpaAUIIMOHHBIN) OtcyTcTBYET
DJIEKTpOIINTa 2 MxTn (BeicoKas)
[nuTts
["a3oBast (TpaauMOHHAs) OTtcyTCcTBYET

Buigod: mpeBblllIEHHE HW3JIy4aeMOro 3JEKTPOMArHUTHOIO TOJISI HE  SBIIAETCS
KPUTUYHBIM (32 MCKJIIOYEHUEM CTHUPAJIBHBIX MAallWH), HO HAaxO0XJE€HHWE C HHUMHM Ha
HEOOJBIIOM PACCTOSIHUM JIOJIT0€ BPEMs YCYTyOJsieT BIMSHHE 3JEKTPOMArHUTHOTO IOJIS,



IOSTOMY cJenyeT coOJIoAaTh BBINICONMCAHHbIE PEKOMEHJAIMK 10 0e30macHOMY
UCIOJIb30BAHUIO 3JIEKTPOMArHUTHBIX MPUOOPOB W OBITOBOW TEXHUKHM BO H30€KAHUH
YXYALIEHUS COCTOSIHUS 3/10POBBA.

15 H Tpagu..
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Crenens Bo3aeiicTBusg DMII OBITOBBIX 371EKTPONIPUOOPOB
Bo3zoeiicmeue IMII npomviuinennozo 060pyoosanus

OCHOBHBIM MapaMeTpoM, XapaKTEepU3yIOIIUM Ouonorudeckoe nericteue OMII
MPOMBIILJICHHON YaCTOTHI, SIBJSIETCA dJIEKTpUUECKas HAMPSHKEHHOCTh.

B cooTBeTcTBUM ¢ yKa3aHHBIMM HOPMATHBAaMM MPEJEIbHO JOMYCTHUMBIA YPOBEHb
(ITAY) OII npoMbIIUIEHHOM 4acTOTHI JJis MOJTHOTO padouero JHs coctaBiseT 5 kB/M, a
MakcuManbHbld [1JIY npu Bo3aeiictBum He Oosee 10 mun - 25 kB/M, T.e. HOpMUpyeTCs
BpeMs IpeObIBaHus B 30HE neiicTBust OMIL.

MomapiMu - uctounukamu  OMII  gBnsieTcst  3JIEKTpPONPOBOJKA, HUAyHIas  OT
pacnpeeuTeIbHBIX MMYHKTOB K 000pY/I0BaHUIO, M TTPOBOJIA TMHUHN dJeKkTponepenay. Cuiia
WX BO3JICUCTBUSA MPEBBIIIAET HOPMY B pasbl, OATOMY JJISI CHUKEHUS TAKOTO BO3AECHCTBUS
MIPUMEHSIETCS SKPAaHUPOBAHUE.

Tabmuma 2

CreneHb BO3ACHCTBUSA SJIEKTPOMArHUTHOTO MOJIA 3JIEKTPOonpoBooK 1 JIDII ¢
MCIIOJIb30BaHUEM DKPAHUPOBAHUA U 03 (32 CMEHY)

Crenensb Bo3aeiictBusi M
HcTouynnk u3aydeHus Bua ucroununka
noJist
OTkpbITas 10 kB/m (BbICOKAs)
DIIEeKTPOIPOBOJIKA
DKpaHUpPOBAHHAS 4 xB/M (cpennsis)
oM OTkpbITas 13 (BBICOKAs)
OKpaHUPOBaHHAs 6 (cpennsis)

B DKpaHUpOBA..

Crenens BozaeictBusa IMII anexrponpoBoaok u JIDIT I[TH



Bv1600: 0e3ycnoBHO, TPUMEHEHUE SKPAHUPOBAHUS HAa MPOU3BOJCTBE CHOCOOCTBYET
pe3KoMy CHIDKeHHIO Bo3zaeicTBus OMII, HO 11t TOTO 4TOOBI CHU3UTH 3TO BO3JCHCTBUE /10
MUHAMYMa, HEOOXOIWMO JIM00 YBEIWUYHMBATh PACCTOSHUE MEXAYy paOOTHUKOM U
UCTOYHUKOM, TUOO YMEHBIIATh BpeMs €ro npeObIBaHus BOIU3U JAHHOTO UCTOYHHUKA.

3awummnvle meponpuamus
npu padome ¢ UCHOYHUKAMU ITIEKMPOMAZHUMHO20 N0/

K oprann3anmoHHbIM MEPONPUATHSIM MO 3AIIUTE OTHOCATCS CIAEAYIOIIHE:

—  BBIOOp pEXUMOB pabOThl M3Iy4arolmero oOOpyJAOBaHUS, OOECIECUUBAIOIIETO
YPOBEHb U3TyUYEHUSI, HE TIPEBBIIAIOIINUNA MTPEACIIBHO AOMYCTUMBIH;

—  OrpaHUYEHHE MECTa U BPEMEHU HaxOKJeHus B 30He nercTBus DMII;

—  0003HaueHUE U OTPaXKJICHUE 30H C MOBBIIIEHHBIM ypoBHEM DMII.

Pexomenannu no 3ammre:

—  HEOOXOJMMO  HCKIIOYUTh  TPOJOJDKUTENbHOE  MpeOblBaHHE B MECTax
MOBBIIIEHHOTO YPOBHSI MATHUTHOT'O TOJISI HPOMBIIIJIEHHON YaCTOTBHIL;

—  KpOBaTh ISl HOYHOTO OTHAbIXa CIEAYET MAKCUMAJbHO YAAISITh OT UCTOYHUKOB
IPOJOJKUTEIBLHOTO 00JIy4eHHSs], PACCTOSIHUE OT KPOBATU 10 PaCIpEAEIUTENbHbIX MKa(OB,
CUJIOBBIX KaOesel JoJIKHO OBbITh HE MeHee 2,5 — 3 MeTpa;

— TOpH YCTaHOBKE B JKHJIOM KOMHATE€ TIIOJOB C 3JIEKTPONOJOTPEBOM CIEAYET
BBIOMPATh CUCTEMBI C HIOHMYKEHHBIM YPOBHEM MAarHUTHOTO TOJIS.

—  HE0OXO0JMMO HCIIOJIb30BaTh TEXHUKY C MEHBIIEH MOTPeOIIeMOIl MOLTHOCTBIO

—  HE NOJIb3YHTECh COTOBBIM Telie(hoHOM 0€3 HEOOXOIUMOCTH

— OpH pasroBope MO MOOWIBHOMY TeNeQOHY CIEAyeT CHUMaTh OYKH C
METaJUIMYECKOW OIpaBoil, T. K. HaJu4We MOJOOHOW OIpaBbl, MOXET IPUBECTH K
YBEJIMYEHNUIO UHTEHCUBHOCTH OMIL.

2. [IpakTHyeckas 4acThb

2.1. Kak co31aThb 3J1eKTPOMATHUTHOE T0JIe

DNEeKTPOMarHUTHOE TI0JIe HE BO3HHKaeT camo Mo cebe, OHO
U3NTydaeTcs KakuM-TuOo mpubopom uinu mpeametroM. [pexne, yem
coOpaTh Takoil mNpuOOp, HEOOXOAUMO TOHATH CaM MPUHIIMII
nosiBjicHus: monsi. M3 Ha3BaHMS HECIO0XHO TOHSATh, YTO 3TO
COBOKYITHOCTh MATrHUTHOTO U JJIEKTPOHHOTO TIOJEH, KOTOphIE
CIIOCOOHBI MOPOXKAATh APYT Apyra MpU OMNPEICIICHHBIX YCIOBUSX.
[Torarue OMII accoumupyercs ¢ uMeHeM yueHoro Makcaeia.

Bam nonamoourcs

o CTEKJIAHHBIM CTakaH, MeJHas IPOBOJIOKA, IIPOBOJ, H30JICHTA, CKPEIKH, JIBE
KBaJlpaTHbIE OaTapenku.

Hucmpykuusn

1. DIEKTPOMATrHUTAMH SIBJITFOTCSI METAJLIbl, CIOCOOHBIE K HaMarHMYHWBAHMUIO,
TaKhe KaK HHUKEJb, JKEJe30 W TaK Jajee, MpU JIBWIKEHWW TOKa BOKpYr HuX. JlJis Hadana
CO3/1alTe€ UCTOYHUK UTAHMUS.

2. Bo3pMuTe nBe OaTtapeliku M coeMHHUTE UX M30jeHTol. CoequHuTe OaTapeiku
Tak, 4TOOBbI IOJIOCA HAa WX KOHIAX ObUIM pa3Hble, TO €CTh IUTIOC HAMPOTHB MHUHYCa U
Ha000poT. C MOMOIIBIO CKPEMOK K KOHITY KaI0W OaTapelku mpukpenute mpoBos. Jlamee
pa3MecTHUTe OJIHY U3 CKPENOK Ha BeplirHe Oarapeek. Eciiu ckpernka He JOXOIUT JI0 EHTpa
KOKJI0M OaTaper, BO3MOXHO, MPHUAETCS pPa3orHyTh [0 HYKHOW JUIMHBL. 3akpenure



https://www.kakprosto.ru/kak-43803-kak-sdelat-moshchnyy-elektromagnit
https://www.kakprosto.ru/kak-891683-kakaya-temperatura-plavleniya-metallov-
https://www.kakprosto.ru/kak-850221-splavy-metallov-ih-primenenie-v-promyshlennosti
https://www.kakprosto.ru/kak-866923-zhelezo-kak-himicheskiy-element
https://www.kakprosto.ru/kak-44906-kak-opredelit-polyarnost-provoda
https://www.kakprosto.ru/kak-128279-kak-opredelit-polyusa

KOHCTPYKIIMIO JICHTOM. YOeauTech, YTO KOHIIbI IMPOBOAOB CBOOOJTHBI M Kpas CKPENKH
JTOXOMAT 10 TeHTpa Kaxmou Oartapeiiku. [logkmiounTe OaTapew CBepXy, TO K€ Camoe
MPOAENANTE C IPYrOM CTOPOHBI.

3. Bo3smuTe MeaHyro npoBoioky. Okoisio 15 caHTUMETpPOB NPOBOJIOKU OCTABHTE
NpsSIMBIMH, a 3aT€M HA4YHUTE 00OpayuMBaTh €€ BOKPYT CTEKJISIHHOTO cTakaHa. Cremaiite
npumepHo 10 o6opotoB. OcTtaBbTe npsiMbiMHu e1ie 15 cantumeTpos. [loakmounte onuH U3
MIPOBOJIOB OT UCTOYHHUKA MTUTAHUS K OJHOMY M3 CBOOOJHBIX KOHIIOB IMOJTYYHUBIICHCS METHON
KaTylmku. YOeauTech, 4YTO TMPOBOJA XOPOIIO COCAWHEHBI JApyr ¢ JapyroM. llpwu
MOAKIIOUCHUH IIeNb JaeT MarHuTHoe mone. CoeauHuTe JPyrod MpPOBOJ HCTOYHUKA
MMUTAaHUS C METHOM ITPOBOJIOKOU.

4, B 1O Bpems, korma uepe3 KaTyIIKy HACT JICKTPUUYSCKHH TOK, TOMEIICHHBIN
BHYTpPh MeTa/ul Oyner HaMarHuuuBaTbes. CKpenku OyayT HaepKaThCsi BMECTE, TaK ke
METAJTMYECKUE YacTH JIOKKU WJIM BUJIKH, OTBEPTKM OyayT HaMarHUYMUBAThCI U
OPUTATUBATh JIPYTU€ METATMYECKHE TMPEeIMeThl, B TO BpeMs IIOKa Ha KaTyIIKy
BO3JEHUCTBYET TOK.

Oopamume enumanue!

Kamywika moscem ovimo 2opaveii. Yoeoumecn, umo paoom Hem 20POYUX 6euiecmae
u Oyovme ocmopo;HcHbl, UM OObL HE 002ceUb KOHCY.

Ilone3nwiii cogem

Haubonee neexo namaenuuusaemolii memann - amo xceneso. Ilpu npoeepke nons ne
sblOUpalime alOMUHUL UIU MeOb.

2.2. Kak caesaTb MOIIHBINA 3JIEKTPOMATHUT
Jlist Toro 4to0bl caenaTh MOUTHBIM 3JEKTPOMATrHUT, BO3bMUTE
™ XOpOIIMA  MarHUTONPOBOJ, OOMOTalTe €ro HW30JUPOBAHHBIM
7 \ : - TPOBOJHMKOM M MOJKITIOYMTE K HCTOYHHUKY TOKA. MoOUIHOCTh TaKOTO
= x | DJIEKTPOMArHUTA MOXKHO PETYJIHPOBATH PA3TUYHBIMU CTIOCOOAMH.
Bam nonagoburcs

¢ KYCOK HM3KOYIJIEPOJIUCTON DJIEKTPOTEXHUUECKON CTAIU IUIUHIPUYECKONU (OPMBI,
M30JIMPOBAHHBIA MEIHBINA MPOBOJ, HCTOUHUK MTOCTOSTHHOTO TOKA.

HNucTpykuus

1. Bo3pMuTE 3aroTOBKY M3 JIEKTPOTEXHUYECKOW CTaIM W aKKypaTHO, BUTOK K
BUTKY OOMOTaiiTe €€ M30JIMPOBAaHHBIM MEIHBIM TPOBOJOM. [IpOBOJ BO3BMUTE CpPEAHETO
CEYEHMs, Il TOTO, YTOOBI BMECTUIIOCH KaK MOKHO OOJIbIIIE BUTKOB, HO B TO JK€ BpeMs HE
CJIMIIIKOM TOHKHU, 4TOOBI OH HE TIEPEropest OT OONBIINX TOKOB.

2. [Tocne 3TOr0 MOJACOEAUMHUTE MPOBOJ K MCTOYHUKY MOCTOSHHOTO TOKA 4Yepe3
peocTaT, €clii B cCaMOM HMCTOYHHUKE HET BO3MOKHOCTH PEryJMpoBaTh Hampsbkenue. s
TaKOTO MAarHWUTA BIIOJIHE JOCTATOYHO MCTOYHUKA, KOTOpbIK BbiIaeT 110 24 B. Ilocne sToro
MEepPEBEIUTE TMOJ3YHOK peocTara Ha MAKCUMaJIbHOE CONPOTUBICHHE WIH PETYIATOP
HMCTOYHUKA HA MUHUMAJIbHOE HAMpsHKEHUE.

3. MenneHHO W OCTOPOXKHO YBENIMYMBaWTe HampspkeHue. [lpu 3Tom mosiBUTCS
XapakTepHasi BUOpaIusi, COMPOBOXKIaeMasi 3ByKOM, KOTOPBI MOXHO CIIBIIIIATh TIPU padoTe
TpaHcopmaropa — 3T0 HoOpMalIbHO. O0s3aTEILHO KOHTPOJIUPYUTE TEMIIEPATYPY OOMOTKH,
MOCKOJIBKY OT JTOTO 3aBHCHUT JJIMTEIBHOCTH pabOThl 3JeKTpoMarHuTa. JloBegute

HaNpspKEHUE 10 TOTO 3HAYEHUs, IPYU KOTOPOM MEJHBIN MPOBOJ HAYHET SIBHO HArPEeBaThCS.
[Tocne 3TOro OTKIIOYUTE TOK W AaiiTe OOMOTKE OCThIHYTh. CHOBa BKJIIOYHMTE TOK H C



https://www.kakprosto.ru/kak-831958-kakoy-himicheskiy-sostav-u-nerzhaveyuschey-stali
https://www.kakprosto.ru/kak-34885-kak-opredelit-razryad-prilagatelnogo
https://www.kakprosto.ru/kak-52959-kak-sdelat-magnitnoe-pole
https://www.kakprosto.ru/kak-846402-kakoe-atmosfernoe-davlenie-yavlyaetsya-normalnym
https://www.kakprosto.ru/kak-86192-kak-proverit-solenoid

MIOMOIIBI0 TAaKUX MAHUINYJSIUNA HaWJIATE MAKCUMAJIBHOE HAINPSHKEHUE, MPU KOTOPOM
IPOBOJHUK HE OyJIeT HarpeBaThCs. ITO U OyJIeT HOMUHAIBHBINA PEKUM PabOTHI CAETAHHOTO
AIIEKTPOMArHuUTa.

4. [TogHecuTe K OAHOMY M3 HOJIFOCOB Pa0OTAIOIIET0 MarHUTa TEJIO U3 BEIIECTBA,
KOTOPOE COIEPKUT kene30. OHO JOJDKHO KPENKO NPUTSHYThCS K IMATaKy MarHuTa
(msITakoM CYMTAa€M OCHOBAHHME CTAJbHOIO CepAeYHMKa). Ecin cuna npuTsHKeHUs
HEJ0CTaTO4YHa, BO3BMHTE MPOBOA C OOJIbIIEH IIMHOW M HAJOXKUTE BUTKHM HECKOJBKHUMU
CJOSIMH, TMPONOPLMOHAIBHO YBEJIMYMBAsg MarHuTHoe mosie. IIpu 3TOM compoTHBIICHUE
MIPOBOJIHUKA YBEITUYUTCS, U €T0 PETYJIUPOBKY HY>KHO OYyJET MPOBOAUTH CHOBA.

S. UToOBbl MarHut nydile MPUTATHBAJN, BO3BMUTE CEPACUHUK MOJKOBOOOpA3HOU
dbopmMbl 1 0OMOTANTE MPOBOJIOM €T0 MPSIMbIE YYACTKHU - TOTJA MOBEPXHOCTh MPUTSKEHUS U
ero cujia yBeIU4HUTCs. UTOOBI YBENWUYUTH CUJIYy NPUTSDKEHUS, CHCNANTE CEepICYHUK W3
CIUIaBa kelyie3a v Kko0anbTa, MPOBOAMMOCTh MATHUTHOT'O MOJISI KOTOPOT'O HECKOJIBKO BBIIIIE.

IHoxdopka maTepuaJioB 1o Teme:

3J’I€KT‘pOMaFHI/ITHBI€ BOJIHBI, DJICKTPOMATIrHUTHOC M3JIVUCHHUC, PACIIPOCTPAHCHHUC
QJICKTPOMAIrHUTHBIX BOJH

YTo Takoe MarHUTHAsA MHIYKIIASI

MargsuTHoe noJie ¥ €ro napamMeTpbl, MArHUTHHIC ICIIN

JIBiaenue SHCKTDOMaFHHTHOﬁ NHAYKIMHW B KAPTUHKAX

MarauTtHoe HGP'ICTBHG TOKA B KAPpTHUHKAX U3 CTAPOIO III/Iad)I/IJILMa
HaHD}I)KCHHOCTI) MArduTHOTI'O ITOJIA. HaMaI‘HI/I‘{I/IBaIOHIaSI cuJjia

dapajsierl ¥ 3IEKTPOMArHEeTU3M
https://www.sites.google.com/site/uravneniaelektromagnitnogopola/home/istoria

JdomaiHee 3aganue:
1. O3HaKOMBTECH C COJICPIKAHUEM 3aHSITHSI.

2. TlocrapaiiTech IpOBECTH ONBITHI (JINOO OJUH Ha BHIOOP) B TOMAIITHUX
YCIOBUSX.

3. Pesynbratsl paboTsl 3adukcupyiite (choTorpagupyiTe Uil KpaTKo OMHUIITUTE).

4.  MOXHO BBITIOJHUTH PabOTy KOJIJISKTUBHO, UCITONB3Ys cpencTtBa MHTepHeT
(4aTel 1 T.11.)

5. PesynbTarhl paboThI OMIPaBUTH MO DIEKTPOHHOMY apecy:
seliwerstov66@gmail.com

[lepeiias mo qaHHOM CCHUIKE MOXKHO MTPOCMOTPETH HATJISAHBIE TOCOOUS 110 TEME
https://drive.google.com/drive/folders/ IHCOFrfOp59pSFDOM tSIwf_zZUSNAXQUVY ?
usp=sharing


http://electricalschool.info/spravochnik/electroteh/1874-jelektromagnitnye-volny.html
http://electricalschool.info/spravochnik/electroteh/1874-jelektromagnitnye-volny.html
http://electricalschool.info/spravochnik/electroteh/1783-chto-takoe-magnitnaja-indukcija.html
http://electricalschool.info/main/osnovy/1595-magnitnoe-pole-i-ego-parametry.html
http://electricalschool.info/diafilmy/1502-javlenie-jelektromagnitnojj-indukcii-v.html
http://electricalschool.info/diafilmy/1499-magnitnoe-dejjstvie-toka-v-kartinkakh.html
http://electricalschool.info/ecalc/1304-naprjazhennost-magnitnogo-polja..html
http://electricalschool.info/main/drugoe/715-faradjej-i-eljektromagnjetizm.html
Днс
Текстовое поле
   Перейдя по данной ссылке можно просмотреть наглядные пособия по теме

https://drive.google.com/drive/folders/1Hc0FrfOp59pSFD0MtSJwf_zU5NdXQUVY?usp=sharing




