YcioBue

Samauda 3. «Ilober m morous»

[lepreHIUKYISIPHO FOPU3OHTAIBHON IIJIOCKOCTH OOJIBIIIO-

I'0 CTOJIA IIPOTSHYT JUIMHHBIN 3J1eKTpuiecKuii Kabesb. Ha
IIOBEPXHOCTH CTOJIa Ha paccrogHuu [ or kabess mocra- g
BUJIM Ha PeOpO aJIOMUHUEBYIO MOHETY, TakK, YTO 3JIEK-
TPUYIECKU Kabeb OKa3aJicsd B IJIOCKOCTH MOHETHI. Mo-
HeTa IpeJICTaB/IgeT coDOM OTHOPOIHBIN IUCK pajanyca R

1 TOJIIUHON h. Pasmepbl MOHETHI 3HAUUTEILHO MEHBIIIE
pacCTOSTHUASA J10 KabeJId.

*

1. Ompenenure maccy mouersbl. [lo mpoBo/ly HAUMHAIOT IPOIYCKATH JJIEKTPUIECKUN TOK, KOTOPBIi
OBICTPO BO3pACTAET OT HYJIS JI0O MAKCUMAJILHOTO 3HaUEHUs [, IMOCJIE Yero OCTACTCH ITOCTOTHHBIM.

2. Kakyto MakcuMaJsibHYI0 CKOPOCTD IIPHOOpeTeT MOHETa 3a BpeMs Bo3pacTanus Toka? 3. Ha kakoe
paccrostHEe oTKaTuTCa MOoHeTa? Paccuuraiite 1myTh, MpOieHHBIIT MOHETOM, ecu | = 50 cm.

[LrorHOCTE Y, VAEJIbHOE JIEKTPUIECKOEC COIIPDOTUBJICHUEC O aJIIOMUHUA CUYUTaNTEe U3BECTHBIMU.

He cmymaiirech ucrosp3oBarh npocrefinme unrerpasst, Haupumep, [ zdn =

n # —1.

"t 6
el IIpU JIIOObIX
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Baazodapume 3a nodckasxky: Ilycmv nebosvwol koumyp ¢ asexmpuye-
CKUM MOKOM HATOOUMCSA 8 HeOOHOPOIHOM Mazrummuom nose. CymmapHas T
cuAa, deTUCmBYOWaL Ha KOHMYD, MOHCEM ObIMb PACCHUMAHA MO POopMYyAe

AB 7
F=15—, —
Ax B
rje I - cuia TOKa B KOHTYpe, S - IUIOM/ib KOHTYpa, B - HopMasbHasd K
IIJIOCKOCTH KOHTYPa COCTaBJIAONIasl BEKTOPa UHIYKIIMN MarHUTHOI'O II0JISI.

aganue 3. «KonaencaTop»

[1nockumit KOHIEHCATOP COCTOUT U3 JIBYX OJIMHAKOBBIX ILJIACTUH, PACIIOJIO?KEHHBIX TTAPAJLIEIBHO JIPYT
npyry. Touka A HaxoauTCS BHYTPH KOHIEHCATOPA, PACCTOSHUS OT JAHHON TOYKH JO ILIACTUH OJIH-
HakoBbl (puc.l). [ToBepxHOCTHASI IJIOTHOCTH 3apsijia Ha HUYKHEH [IJIACTHHE MIOJJIEPKIUBAECTCS IOCTO-
SHHON W PaBHOU 0, MOBEPXHOCTHYIO TIJIOTHOCTD 3apPsijia BEPXHEN IJIaCTUHBI 07 U3MEHSIOT, ITPOBO/I
P 9TOM U3MEPEHUs MOTEHINAJIA © U MO/l HAIPSIKEHHOCTH SJEKTPUIYECKOTO MoJist £/ B TOUKe
A. Tlo oy 9eHHBIM SKCIIEPUMEHTAIBHBIM JTAHHBIM OBLITH TOCTPOEHBI IPaOUKU UCCIeJOBAHHBIX 3a-
BrcnMocTeil. OTHAKO 10 HEMOHSITHBIM IIPUYNHAM Ha rpaduke 3aBUCHMOCTH MOTEHITHAJIA OCTAIACDH
BCEro ojiHa Touka (puc. 2), a Ha rpaduKe 3aBUCUMOCTU MOJLYJ/I HAIIPSIZKEHHOCTH J[Be TOYKHU (pHC.

E (om. 2d.)

1. HOJIy‘H/ITe aHaJINTUIECKNE 3aBUCUMOCTHU ITIOTCHIIMAJIa 1 MOYJIA HAIIPA2KEHHOCTU 3JIEKTPUYIECKO-

ITOBEPXHOCTHBIX IJIOTHOCTENR 3apda0B Ha IlJIaCTUHaX.

ro TOJis B TOYKe A OT OTHOUIEHUS 7y = o
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(Beipasure 911 3aBUCHMOCTH 4epe3 «COXPAHUBIIUEC» JaHHbIe g, i, Ey) 2. [TocTpoiite rpaduku
9TUX 3aBUCUMOCTEI.

Sananune 4. «Cyneprio3urnus»

C moBepxHOCTU OECKOHEYHOH IIJIACTUHBI ¢ HAYAJIbHON CKOPOCTHIO ‘70, HaITpaBJIEHHON IepIIeH/ -
KYJIAPHO IJIACTUHE, BbLIETaeT 3eKTpoH. Oupegennre, Ha KakKoe MaKCUMAaJbHOE PACCTOSHUE OT
[JIACTUHBI YJIAJUTCS JIEKTPOH, €CJIU &) HaJl IIACTHHON CO3JIAHO OJJHOPOJIHOE JIEKTPHIECKOE 110JIe,
HaIIPSAKEHHOCTH E , HAITPABJIEHHOI MEPIIeH INKYJISPHO IIacTuHe; 6) HAJl IUIACTUHO CO3/IaHO OJTHO-
POHOE MArHUTHOE TI0JI€, WHTyKITI B , HAIIPABJICHHO}I MapaJsiesIbHO [JIACTHHE; B) HaJl [LJIACTHHON
CO3JIaHbI OJIHOPOJIHOE IJIEKTPUIECKOE T10JI€, HAITPSIKEHHOCTH E , HAIIpaBJIEHHOW TePIeHTUKYISIPHO
IJIACTUHE, U OJTHOPO/IHOE MAarHUTHOE T0JIe, WHTYKITUN B , HAIIPaBJIEHHON MapaJLIeIbHO TLIaCTUHE.

F T* A A

Sy
y 4

Peinenne

3agaua 3. «Ilober u moronsi»

1. Pacuer macco! ouesuyien m = vV = wR2hy.

2. Obcymum usnveckre IPUIHHBI, IIPUBOILIIIE B JIBUKeHne MOoHeTy. [Ipu BK/IIOYeHIN TOKa BO3-
HUKAeT IIepeMEeHHOe MAarHUTHOE I10Jie, KOTOPOoe MHIYIIUPYeT B MOHETE JIEKTPUUIECKNe TOKU, KOTO-
pbl€ B CBOIO O4Y€pelb, BSaHMOﬂeﬁCTBYIOT C MAarHUTHBIM IIOJIEM. BTO BSaI/IMO,Z[eIU/ICTBI/Ie npuBeaeT K
MOSIBJIEHUIO CIJIBI AMItepa, coobImaromeii MoHeTe yckopenne. Tak Kak 1o yCJIOBHIO TOK, a, CJIeI0-
BaTebHO, M MArHUTHOE IT0JIe BO3PACTAIOT OBICTPO, TO MOXKHO IIpeHeOpedh CMeleHneM MOHETHI 3a
BpeMs Bo3pacTaHus TOKa B Kabeje. To ecThb, OCTATOYHO PaCCIUTATh MMITYJIHC, KOTOPBIA Mpros-
perer monera. Ha ocHoBanum npasmiia JIeHIa MOXKHO yTBEPXKIaTh, YTO UMIIYJILC MOHETBI OyIET
HarpaBjeH OT Kabesist (ITOOBI YMEHBINTh BO3pACTaHHEe MATHUTHOIO ITOTOKA), MOITOMY JIaTbHel-
e pacdeThbl Oy/1eM MPOBOINTHL 0€3 yduera 3HAKOB, TO eCTh «II0 MOy 0y, [Ipucrynum K pacaery
CKOPOCTH MOHETHI.

Ctporo roBopsi, MAarHUTHOE II0JIE B IIPEIEIaX MOJIEKY-
JIBL SIBJIETCA HEOIHOPOAHBIM. OJIHAKO, MPUHUMAsT BO
BHIMaHIE MaJible pasMepbl MOHETHI, 10 CPABHEHHIO C
paccTossHIeM 10 KabeJisi, IpU pacdere pacipeaeIeHns
TOKOB B MOHETE€ HEOTHOPOTHOCTBIO TIOJIS ITPEeHEOPEIKEM.
Y4YuTbiBas 0CEBYI0 CUMMETPHUIO MOHETHI, CJIEIyeT CUU-
TaTh, 9TO paclpe/iesieHne TOKOB B MOHETE SIBJSIETCS
KPYTOBBIM, MPUYEM BEJINYNHA TIJIOTHOCTU TOKA 3aBU-
CUT PaCcCTOsIHUS /10 IIeHTPa MOHEThI. BblgeanM B MOHe-
Te TOHKOE KOJIbIIO pajimyca 1, TOJIUHON dr u Haiijem
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CIJIy TOKa B 9TOM KoJiblle. MarHuTHBIN ITOTOK Uepes
IO/ Ib KOJIBITA PaBEH

1 1
b =7r’B, = WTZ% = %TQ, (1)

3nech By = % - UHAYKIAA MArHUTHOT'O NOJIA B IIEHTPE MOHETBI, PACCUYATHIBACMAs 110 U3BECTHOM

dopMysIe MHIYKIUN OIS IPSAMOrO TOKA.

[Ipu uzmenenun cuyibl TOKa B Kabesie, B pacCcMaTpUBaeMOM KoJiblle Bosnukuer /C wHIyKINH,
paBHag 110 3akony Papajes

d® _ pol’ ,
Bind = 3 =751 @)
saecs I = % - CKOPOCTh M3MEHEHHUsi TOKa B Kabeje, KpoMe TOT'0, COIJIACHO CJeJaHHOW paHee

OI'OBOPKeE OIIYIIEH 3HaK MHUHYC.

DJIEKTpUIeCcKast IPOBOINMOCTD BbBIJIEJIEHHOTO KOJIBIIA PACCINTBIBAETCS 110 U3BECTHOMN (hopmyie

1 hdr
g _— o s (3)
Ry,  p2nr
3nech Ry, = pé - 9JIEKTPUYIECKOE COIPOTHUBJIEHHUE, HE IMyTaTh C PAJMYyCOM MOHETHI — OYKB He

XBaTaeT.

[To 3akony Oma, cujia TOKa B BBIJIEJIEHHOM KOJIBIIE

hdr — pol” 5 pol'h
. re = r
p2rr 21 Ampl

di = gE;pg = dr. (4)

SamMeTnM, 9TO B OJJHOPOIHOM MAarHUTHOM II0JI€, CUJIA, JEHCTBYIONAs Ha KOHTYDP C TOKOM, OPHEHTH-

POBaHHBIIN TakK, KaK Hallla MOHETa, PaBHA HYJIIO.

O,ILHaKO MO2KHO IIOKa3aTb, YTO B HEOJHOPOJHOM IIOJIE€ ITOABJIACTCA CHJIA,
KOTOpa#d JJId MaJIOr'O KOHTYpPa MO2KET OBITH 3aIlCaHa B 153491 (§]

g I
dB
T /—
3aeck [,S - cuta TOKa B KOHTYpe U €ro ILIONIAIb, % - [IPOUBBOIHAS Eﬁ:}

OT BEJIMYUHBI WHJIYKIIMHU II0JIsI 110 KOOPJIMHATE, BBIYUCIEHHAS B IEHTPE
KOHTYypa. B namem ciydae

B _d (el pl
de  dx \ 27z ) 2@l

Taxum obpasomM, cujia, JefCTBYIOIIAas Ha BbIJIEJICHHOE KOJIBIIO, PABHA
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ol — pol'h p o ol i3I’k
= rdr - mre - =
2wl?  Adwpl 2rx?  8mpl?

dF = di - (7r?) ridr. (7)
[TpounTerpupoBas 1o BceMy KOJIBILY, [TOJIy9IUM BbIpayKeHue, JJIs [OJIHON CHJIbI, JIeHCTBYIOEN Ha
MOHETY
21I'h (" 2II'h RY  pdII'hR
Ho / 3y — Mo S g (8)
0

oottt —
8mpl? 8mpl? 4 32mpl?

[Io BrOpomy 3akony HbioToHa uM3MeHEHWE UMITYJIbCa Teja, PABHO HUMITYJIBCY CUJIbI, KOTOPBLIN B
JIAHHOM CJIy9ae MOXKHO BBIYUCJ/IMTD, JlayKe He 3Has SBHOI'O BUJIA 3aBUCHMOCTHU CHJIbI TOKA B Kadese
OT BPEMCHH

2 4 2 4 2 4 2 4 2 2 4 12
12hR / . 2hR / dl . 12hR / W2hR* 12 p2hRAI2
V= [ Fag=F [ ppg = B[4 gy KORT [ g BOREE T MR Ko
" / 327 ol 32702 ) Cdt™ T 32mpl® 32mpl5 4 128mpl
(9)

HaKOHeH, HCIIOJIb3Yyd BbIpazKE€HUe JIJjId MacCChbl, IIOJIYYIHUM BbIpazK€HUe JJId CKOPOCTHU MOHETDI

L_BRRR 1 R 0

O 7 128mpl®  wR2hy  128w2pliy (10)
3. Ilpu jBU>KEeHUU MOHETBHI B CTAIIMOHAPHOM TI0JIe TakxKe OyiaerT BosHuKATh D/IC mHAyKInn u Kak
CJIEJICTBHE JIEKTPUUIECKIE TOKU, B 3TOM CJIydae 3a CIeT HEOTHOPOIHOCTUH MArHuTHOTrO 1oJst. Ciie-
JIOBATEJILHO, Ha KaTAINLyIOCsd MOHETY Oy/IeT JeiiCTBOBATh TOPMO3SINAs CHUJja, YacTO Ha3bIBaeMast
«MArHuTHON BA3KOCTHIO». Hampasiienne 3Toi CHJIbI, IPOTUBOIIOIOXKHOE CKOPOCTH TaKzKe MOYKHO
obocHoBarh npaBuiioM Jlenna. /[sg pacdera 3TOl CHJIBI TPUMEHHM <«9HEPIEeTUYECKHiT» TOJIXO]T -
paboTa (1 MOITHOCTH) TOPMO3IIEH CHJIbI PaBHA KOJUIECTBY (MOIIHOCTH) BBIJIEJISIEMOil B MOHETe
JIZKOYJIEBOI TerioThl. Takum 06pa3oM, HaM HEOOXOJMMO pPaCCUYUTATH MOITHOCTDH BbIJIE/IAIONIEHCS
remtorel. Eme pas ormernm, yro D/IC MHIYKINM BO3HUKAET BCJIEJICTBUE JIBUXKEHHA MOHETHI B
HEOTHOPOJIHOM I10JI€, B OCTAJbHOM K€ PaCcueT TOKOB OCTAETCs INPEXKHIM, TIO9TOMY IIPOBEJIEM €ro
6e3 1o/ IPOOHBIX KOMMeHTapueB. MaruuTHbIN TTOTOK Yepe3 BbIJICJICHHOE KOJIBIO

1 1
® = 7r’B(z) = WTQ% = %7‘2. (11)

9J1C uHIyKINKI B KOJIbIIE

By = 2 = ¢ (—uomz) _tolortde  plor?, (12)

dt - dt 2x - 202 dt 222

MontHOCTE JIZKOY/IEBO# TEIIOTHI, BBIJAETAIONIENCA B KOIbIIE

hdr

dP = gE? = :
g ind 27T7“p (

Ior2 \?  12I2h
Holo™ V) _ Hotol V2r3dr . (13)

22 ~ Smpat
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HOCJIG HMHTErpupoBaHuAd 110 BCell IJIOCKOCTH MOHETHI IIOJIy9UM IIOJIHYIO MOIIHOCTD
2712 R 2712 4
[2I2h (2I2hR
P=20v? [ pidr = 0 V? (14)
8T px 0 32mpx
KOTOPYIO IIpuUpaBHseM K MOIIHOCTU cuibl P = F'V | u HaiijieM sIBHOe BbIparkKeHue JIJI 9TON CHJIbI

~ pIghR

15
32w pxt (15)

Kak ciemyer uz sroit popmysibl, TOPMO3sIasi CUIa MPOHOPIUOHAIbHA CKOPDOCTH W 3aBUCUT OT
KOOP/IMHATHI KOJIbIIA. JAIIAIIEeM YpaBHEHNE BTOPOro 3akoHa HbroToHA JTs IBUZKYIIETOCs KOJIbIa

dV C
me ==V, (16)
dt x
u2I2hR* o
rje oboznadeno C' = ~on,~ - TOCTOHHBIIL kodddurment. Tak Kak HAC MHTEPECYET TOJIHLKO KO-

HEYHOE MO0JIOXKEeHNE KOJiblia (KOrja ero CKOpOCTh CTAHET PABHOW HYJII0), MOXKEM Ipeodpa3oBaTh
ypasHenue (16), n36aBUBIIICH B HEM OT BPEMEH:

dv dV  dx dVv C dV C
L /. o= 1
m dt md:z: dt mdxv x4v = mda: x4 (17)

[Tocennee ke ypaBHeHnE MOYXKET OBITD JIETKO IPOMHTEIPUPOBAHO € YIETOM HAYAJbHBIX M KOHEUHBIX
YCJIOBUHI

dx L dx 1 1
de:—C’F = —mVoz—C/l Fz—C’(l—g—ﬁ). (18)

[ToscraBiisist 3HAYEHNs] KOHCTAHTBI ¥ HAYaIbHON CKOPOCTH, U3 ypaBHeHus (18) HaX0uM KOHEYHOe

II0JI0’KEHNE MOHETHI L = {‘/% - ¥ yTh IPOJICHHBII €10

Ap=1—1]= \3@—1 z (19)

[TojicraHOBKa YUCIEHHOTO 3HAYEHUST HAYAIbHOIO PACCTOSHIS MPUBOJIUT K pedyabraty Ax ~~ 5,0cM.
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