IPABUJIO JIEHLA.
ABJIEHUE CAMOUHLOYKLUNM.

«CyacTtnuBas
CJTy4anHOCTb
BbinagaeTt

NULIb Ha OOHY
Aono
NnoAroToBJIEHHOroO
yMmay.

Il
[MacTepHak

Yaurens dpmsuknu bensesa I'. V.
MAOY «COIII No2» r Kopcakos



OTkpbITHE
IEKTPOMATHUTHOM
HHAYKIMHA

«CaMBbIM BEeJIMKMUM MOUM
OTKPBITHEM OBLJIO OTKPBITHE
dapagesn»

I'smpu A38u




Manka @apaaen

e 1791 — 1867 r.r., aHrMUNCKNN (PU3MUK,
[MoyeTHbIN YneH lNMeTepbyprckoun
Axagemumn Hayk (1830),
‘ OCHOBOMONOXHUK Y4eHUs 06

3NeKTPOMarHMTHOM rnore; BBer

NOHATUSA «3NEeKTpU4eckoe» U
«MarHUTHoe noney;

Q BbICKa3asn uaer cyLiecTBOBaHUS

3NEeKTPOMarHUMTHbIX BOMH.

"Habnoaartb, M3yyatb u padoratb".

|82-| Ioa. «HpeBpaTI/ITb MArd€Tmu3M B JJICKTPHYICCTBO»

93] rox - MOJIYYMJI JJIEKTPHYECKUI TOK ¢ MOMOIIbIO
MATHUTHOTO I0JISI



OIIBIT M. ®PAPAJIESL.
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29 ae2ycma 183

200a
«Ha WwunpokKyo aepeBsAHHYHO KaTyLUKY

Oblyla HaMoTaHa MegHas NMPOBOJIOKa
ANIUHOU B 203 pyTa U MexAay
BUTKaMU e€é HaMoTaHa NpoBOJSiOKa
TaKoOW Xe AFIUHbI, U30SIMPOBaHHAaA OT
nepBon XsonN4aTooymMaXHOU HUTLHO.

OaoHa u3 3TUX cnupaneun oObina
coeAuHEeHa C rafibBaHOMETpPOM,
Aapyrasa - ¢ cunbHou 6aTtapeen.. lMpwu
3aMblKaHUM Uenu Habnwaanochb
BHe3arnHoe, HO 4ype3BblYauHO criaboe
AeNcTBMe Ha raribBaHoOMeTpe, U To
Xe camoe OencTBue 3amMe4vyanocb npu
npekpaweHun toka. [pu
HenpepbIBHOM Xe NMPOoXOoXAeHUU
TOKa 4Yyepe3 OoO4HYy U3 cnupaneun He
yAarocb OOHapyXWUTb OTKIOHEHUSA
CTPpenkKu ranbBaHoMeTpa.x»



17 okTsi0pst 1831 roaa

ANEeKTPUYeCKUN TOK
BO3HUKan Toraa,
Koraa npoBOAHUK

OKa3blBalics
B obnacTtun
NeucTBus
nepemMeHHoro
MarHUTHOro Mons.




ANEeKTPOMarHNTHasa UHOYKUUA —
(pr3nUecKoe ABJICHUE, 3AKTI0OYAI0IIEeCH B
BO3HUKHOBCHHUU BUXPEBOI0 JICEKTPHUYCCKOIO IMOJISA,
BbI3LIBAKOIIEI0 JICKTPUYECKHHN TOK B 3AMKHYTOM
KOHTYpe IPU U3MEHEHUHU IOTOKA MATHUTHOM
HHIYKIAM Yepe3 MOBEPXHOCTH, OTPAHNYECHHYIO I TUM
KOHTYPOM. BO3HUKAIIINU NPH 3TOM TOK HA3LIBAIOT
UHOYKUNOHHbIM.
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HATPABJIEHUE
MHAYKIIMOHHOI'O TOKA

[MlpaBuno JleHua

MHAOYKUMOHHLIN TOK Bcerga
UMeeT Takoe HanpasrieHue, npu
KOTOPOM BO3HUKaeT
npoTUBOAEUCTBUE NMPUYUHAM,
er

9.X. JleHu

1804 — 1865 r.r.,
aKageMUK, peKkTop
lNMeTepOyprckoro
YHuBepcurteTta




MAaArauTHbIN NOTOK

MAarHuTHbsIM MOTOKOM @ 4epe3
= IHOBEPXHOCTH IJIOINAABIO §
[ e HA3BIBAKOT BEJIUYHMHY, PABHYIO
[ | I IPOU3BEACHUS MOAYJSI BEKTOPA
MATrHUTHON MHAYKIUUA B Ha
Y IJI0IIAAL S U KOCHMHYC YIJIa a
MEKIY BeKTopamu B u n.

@d=BS cos a (I)=Bn S




. OnpepenuTb HanpaBneHue INHUN
UHOYKLUUM BHeLlHero nonsa B
(BbIXOOAT U3 N n BXoAAT B S). S| S|
2. OnpegennTtb, yBeriuuuBaeTcst UNu | '
YMEeHbLUaeTCsA MarHUTHbINU NMNOTOK
yepes KOHTYp (ecnu MarHuT . N
BABUraeTcs B Konbuo, To AD>0, ecnu =
BblaoBuraercs, To A®<0). |
3. OnpepenuTb HanpaBneHue JINHUU P
UHAOYKUMN MarHUTHoro nongd B', @
CO34aHHOIro0 MHAYKUMOHHbLIM TOKOM
(ecnn A®>0, TO nMHn B n B’ -
HanpaBrieHbl B MPOTUBOMNOJSIOXKHbIE B / 5
CTOPOHbLI; ecnu AP<0, TONMHUM B N B’  A® xapaxrepmsyercs
COHanpaBneHbl). M3MEHEHHEM 4MCIa JuHmii B,
4. NMonb3ysicb NpaBUIOM OypaBYMKa NPOHU3BIBAIONINX KOHTYP.
(npaBowu pyku), onpeaennTb

ATV AARIIEAH IR AT 4 N2 ) () 'YK -~




npanu'lo J'IeHu,a

fe= ==

MH,EI,yKLI,VIOHHbll/I TOK B KOHTYpeMMeEeT TakKoe HallpaBJieHNe, 4To
ero MarHmTHoe nore npendarcreyet \SAMEHEHNUIO MarHATHOIO
MOTOKA, NMPOHN3bIBAKOLLIETO KOHTYP.
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[Ipasusio npasou pykKu: Ecnu npaeol pyKoii MbIC/IEeHHO o6xeamumb

npoeoOHUK makK, Ymobbil 6osibwouU naney coernadas ¢ HarnpaesieHuem
mokKa, mo cocHymble 4 nanbya NoKa)xym HarnpaesieHue Ma2HUMmMHO20

roJisi.

Ilpasunio npagozo eunma wiu Oypaguuka:

Ecnu nocmynamenbHoe deu)xeHue bypas4yuka coernadaem c
HanpaeJsieHuUeM moka 8 rnpPoe8oOHUKe, Mo HarnpaeJsieHue epawieHus1 py4Ku
coenadaem c HanpaesieHUeM JIUHUU Ma2HUMHOoR20 oJisi MokKa.



3AKOH DJIEKTPOMATHUTHOU
MHIYKHONMN.

IIpy BCAKOM M3MEHEHHMH MATHUTHOIO
MOTOKA Yepe3 NPOBOAAIIUUA KOHTYP B

ITOM KOHTYPE BOZHUKAET JJICKTPUUYCCKUHU 8-
TOK. {

IAC MHAYKIMH B 3AMKHYTOM KOHTYpe +£
PaBHA CKOPOCTH U3MEHEHHMSI MATHUTHOTO
MOTOKA Yepe3 IJI0IAAb, OTPAHUYCHHYI0
ITHUM KOHTYPOM.

Tok B KOHTYPE€ UMCCT IOJOKUTC/IBbHOC
HaAIIPpaBJICHHUC IIPHA yﬁblBaHI/II/I BHCHIHCI'O
MArHuTHOI'O ITIOTOKA.




I1C DJEKTPOMATHUTHON UHIYKIIUU B
3AMKHYTOM KOHTYPE YUCJEHHO PABHA
1 MPOTUBOIOJIOXKHA MO 3HAKY
CKOPOCTHU UBMEHEHUSI MATHUTHOIO
MOTOKA YEPE3 MIOBEPXHOCTD,
OIr'PAHUYEHHYIO 9 TUM KOHTYPOM.

r - ConporuangHne

Agq = 1At=-

AD® ABS
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ABJIEHWNE CAMOUHLOAYKLNU

[1pn 3aMblKaHUKM LEMN C KaTyLLKOW
onpepgeneHHoe 3Ha4YeHne cunbl Toka
yCTaHaBNMMBAETCA NULLUb CNYCTA HEKOTOPOE







CaNMOWVMMH/AOYVKLLLIS

CU — aBiaenne Bo3HukHoBeHHs1 JJIC HHAYKIIUHA B
NPOBOAALIIEM KOHTYpe NPH U3MEHEHUHM B HEM CHJIbI TOKA.

L R

WL W

[1pn 3aMblKaHWUK KrtoYa
NHOYKUMOHHbIN TOK
npenaTcTeyeT
YCTaHOBJIEHUIO TOKa B
Lenu.

[1pn pasmbikaHWK Knroya

NHOYKUNOHHbBIN TOK
nogaepXnBaeT TOK B
Lenu.




CAMOHHAYKIIHA — 603HUKHOBEHUE
8UXPeB8020 3JleKmpuUecKo20 Nost 6
npoeoosiuiem KoHmype npu usmeHeHuu
CW1ibl MOKA 6 HeM; YaCMHbLU cayuau
INEeKMPOMAZHUMHOU UHOYKUUU.

BcaeacTBrue caMOMHAYKIIUY 3aMKHYThHIM
KOHTYP o0Aa/JaeT «HHEPTHOCTBION:
CHAY TOKa B KOHTYpE€, CoAepKaIlleM
KaTyIIKy, HEAB3d U3MEHUTHh MTHOBEHHO.



BBIBO] ®OPMYABI
I1C CAMOHHAYKIIHH

Ecnu marHUTHoOeE norsie co3aaHo TOKOM, TO
MOXHO yTBepXaaTb, Yytod ~ B ~ I, T.e. ®

~Ivnn ®=LI ,rpe L - UTHOYKTUBHOCTb
KOHT|‘1—(_|ypa nnu KoadppnumneHT

c‘g B AD B LAI
= M At
Al
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®PU3NYECKUUN CMbICIT
MHOYKTUBHOCTI
HHAYKTHBHOCTHh KOHTYpA
YHCAE€HHO paBHa J9/1C
CAMOHHAYKIIHH, BO3ZHHKAIOIIEH

IIPH H3MEHEHHH CHABI TOKa Ha 1
A 3a 1 c.

[L]—1B°C— 1T
= 2 — H




AHAAOT'HA MEXIOY YCTAHOBAEHHEM B LIEITH
TOKA BEAUYHHOHM J H ITPOIIECCOM HABOPA

TEAOM CKOPOCTH v

1. YcranoBjieHune B ienu 1. locTHxKeHHE TEJIOM

CKOPOCTH Y NPOUCXOAUT
HOCTCIICHHO.

Toka J mpouncxoaut

IMOCTCIICHHO.

2. JIJis1 JOCTHKEHU S CHJIBI 2. Jlast {oCTHIKEHHSI

CKOPOCTH VU He00X0auMo
COBEPUIUTH PadoTYy.

Toka J HeoOXoaumo

COBEpIIUTH PadoTy.

3. Yem Goubure L, Tem 3. Uem 0o0Jsib1IE M, TEM

MelIeHHee DacreT J MelJIeHHee pacTeT .
2 V2

4. 1.4 4, F - m

M == K 2




[TAPEHUE MATHUTA HAJI
CBEPXITPOBOJIAIIEN YAIIIEU

MarHuT nagaeT; BO3HMKaeT nepeMeHHoe
MarHMTHoe none; BO3HUKaeT BUXpeBoe
arfieKTpu4yecKoe norne; B CBepXnpoBoaHUKe
BO3HMKAIOT He3aTyxaloLiue KosbLeBble TOKU;
cornacHo npasuny JleHua HanpaBrieHne 3TUX




npumexHenvie JN

Hosgeliniag TeXHOAOTUA HIpeacTaBAIEMAast
DICOTA - mpiub aasgs Hoyrbyka Hover.
JAEKTPOMArHHTHAS HHAYKIIHS
obecrieuuBaeT 6ecriepeboHyI0 U TOUYHYIO
pPaboTy MBIIITN Ha AIOOOM YacTOTE U C AIOOBIM
HoytTbykom. ITpu momoriu TexHororuu RFID
MBbINIb ITOCTOSTHHO CHa0XKaeTCs 9KOAOTUYECKU
YUCTOU SHEPrUeH yepes «XUTPOYMHBIN
KoBpuk». [loArHe nepe3apsaaky U HaA0E€OAUBHBIE
IIpOBOAA TEIEPh B IIPOIIAOM. /A€rKad MbIIIb
obecriedyuBaeT CKaHUPOBAHUE [TOBEPXHOCTHU C
BBICOKUM pPa3pelIeHUEeM U YEeTKOE
nmo3unoHupoBaHue. MbIb 1ag9 HoyTOyka
Hover, koTopast o0beguHSIET B cebe
JYHKIITMOHAABHOCTH U KOMQOPT.




CJIEQCTBUSI CAMOMHOYKLNU

BcecaencrBue ABJIeHUA Wi ﬁ
CAMOMHAYKIUHU NPH i '
Pa3MbIKAHHUM LeIen,
COAEePKAMMUX KATYIIKH CO
CTAJbHBIMU CEPACYHUKAMMU
(3JIeKTPOMATHHUTHI,
JABMIATE U, TPAaHChOpMATO-
PbI) CO3aeTCs 3HAYUTEIbHAA
IAC caMOMHAYKIIMA U MOKET
BO3HUKHYTH HCKPEHUE UJIH
JAaxe 1yropom paspsj.




IHHPUMEHEHMUWE

Ilpou3BoacTBO
ICKTPUUECKOMN
IHEPIUU

IIpeoOpazoBanue
TOKA

Paagnorexnuka

Konsua

/
leneparop
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LIEMU
TOKA BEJIMYNUHOU J UTIPOLUECCOM

HABQEAT 1AM .CKOROGITH # e renom

ToKa | mpoucxoaut CKOPOCTH V IIPOUCXOUT
[IOCTEIIEHHO. IIOCTEIICHHO.

2. JI11s TOCTHIKEHUS CHUJIbI 2. JIna nOCTHKEHUSI CKOPOCTH
Toka | HeoOxoaMMo V HeoOX0AMMO COBEPIINTH
COBEpIIHUTH padOTY. padorTy.

3. Yem Oospize L, Tem 3. Yem Oo0JIBIIIE M, TEM
MeJIJIEHHEee pacTeT . MEJICHHEE PacTeT V.

4. L2 4. E mV 4

WM — 7 k >




NOMALLUHEE 3AAHUE
§15
Ct.N°1146,1153,1157
[1o >kenaHuto - npe3eHTauuns

«Kak ycTpaHuTb HeXxenaTtesrbHyto
CaMOUHAYKLUIO NPU pa3MblKaHUM LIENN?»



NCTOYHUKU UHDPOPMALUUN

Ounck «dusmka 7-11 knaccol. Bubnuorteka HarnsggHbIX
nocobumn» n3 cepmn 1C: ObpasoBanue, 2003-2006

YyebHuk «Pusuka - 11», J1.9. N'enpeHwtenn, KO.. [ink, M.:
Nnekca, 2007 .
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http://kraeved.irg3.com/Washington-DC Smithsonian 2
011-spring P1010234 lj.ipg
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