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: e
MeTa po6OTH: BUMIipIOBAHHS IUTOMOTO 3apsay €JeKTpoHa (— ) METOJIOM MarHeTpoHa
m

3araJjbHi BiJIOMOCTI

Ha 3apsimkeHy 4acTHHKY, SIKa PYXa€ThCsl Y €JIEKTPUYHOMY 1 MarHiTHOMY TOJISIX 3 OOKY

UX MOJIB Ji€ cuiia JlopeHna sika BU3BHAYa€ThCS
F =q(E +[vB)),

ne (— 3apsiI YacTHHKH, V— i MBHAKICTb, E - HANpyKEeHIiCTh eNEKTPHYHOro mois, B—
THIYKITiSI MarHiTHOTO TIOJIA.

Ha 3apspkeHy 4acTUHKY, SIKa PyXa€ThCsl B TUIBKHM y MAarHiTHOMY IOJI, Ji€ MarHiTHa
ckiazoBa cuin Jlopenna:

F =q[vB],

HanpsiM cHii HepreHIuKy IApHAR 10 TIONMMHK, B SKil JIexkaTh BeKTopH Vi B. Moy

CHJIU:

F=qvBsina,

—

7€ o — KyT MK BekTopamu V 1 B.
TpaexTopis pyxy 3apsKEHOI YACTUHKH B MarHiTHOMY I10JII BA3HAYA€ETHCS KOHPIryparieo
MarHiTHOTO TIOJIsI, OPIEHTAIIIEI0 BEKTOpaA MIBHJKOCTI 1 BIJHOIIEHHSM 3apsay YaCTUHKH O ii

MacH.

MeToa BUMIPIOBAHHSA

.. . e .
ICHy}OTL P13H1 METOJANU BHU3HAUYCHHA BIAHOMICHHA —, B OCHOBI1 AKHX JIC)KATh PC3YyJIbTATHU
m

JOCIIKEHHST PYXy €JIEKTpOHA B €JICKTPUYHOMY 1 MarHiTHoMmy moysix. OQuH 3 HUX - METOJ
MarHetpoHa. Ha3uBaeTbcsi BiH Tak TOMy, IO KOH(]Iirypauis MOJIB B HbOMY Haramaye
KOH(ITrypallito moJliB B MarHeTpOHaxX - reHeparopax eJeKTPOMAarHiTHUX KOJUBaHb HAJBUCOKHX
gacToT. CyTh METOJY TOJIATAE B HACTYMHOMY: CHEIliajbHa IBOEJIEKTPOIHA BaKyyMHa Jiamria,
CJIEKTPOJU KO € KOAKCIaJbHUMHU IWJIIHIPAMH, TIOMIIIEHA Y COJICHOIJ Tak, IO BICH JIAMIIA
CIIBIAJA€ 3 BICCIO cojieHOina. EnekTpoHu, 1m0 BWIITAIOTh 3 KaToja JIaMITM, 3a BIJCYTHOCTI

CTPYMY B COJICHOIJIl pyXarOThCS pajiladbHO 10 aHoAa. [Ipu migkiItoueHHi CTpyMy 0 COJICHOIIa



B JIAMITl CTBOPIOETHCS MarHiTHE I0Je, MapajeibHe OCl JJaMIH, 1 Ha €JIEKTPOHH MOYMHAE IISTH
MarHiTHa ckjajoBa cuiau JlopeHiia (MarHiTHa cuma):
F =e[VB], (1)

JIc € - 3apsi] CICKTPOHA, V - IBHAKICTH CIEKTPOHa, B - iHAyKI[ish MATHITHOTO MOJISL.

[Tix miero i€l cuM, siKa 3aBXIW NEPHEHIUKYJSIpHA 10 BEKTOpPA IIBUJIKOCTI, TPAEKTOPIsS
€JIEKTPOHIB BHUKPUBIIAETHCSA. [Ipy MEeBHOMY CHIBBIJHOIIEHHI MK IIBHJIKICTIO E€IEKTpOHA 1
IHIYKI[I€0 MAarHiTHOTO TOJS €JEKTPOHM MEepPecTaroTh MOCTYIMAaTh Ha aHOJ, 1 CTPYM B JamIli
3HUKAE.

PosrnsHeMo moknagHinie pyx €IeKTPOHIB B JIaMIll 3a HASBHOCTI MarHiTHOTO mois. Jlis
OMKCY IOTO PYXY CKOPUCTAEMOCS IWIIHAPUYHOI CHUCTEMOIO
koopauHaT  (puc.l), B  AKid  TOJOKEHHS  €JIEKTPOHa
BU3HAYAETHCS BIJICTAHHIO HOTO BiJI OCl JlaMIu I, MOJSIPHUM
KyTOM @ 1 3CyBOM y370BX ocl Z. Enekrpuune nose, mo Mae
TUIBKH paJlaibHy KOMIIOHEHTY, Jl€ Ha €JEKTPOH 3 CHJIOH,
HaIpaBJCHOIO MO PajilyCy BiJ KaToja 10 aHoja. MarsiTHa

cuJa, 10 JIi€ Ha €JICKTPOH, HE Ma€ CKJIQJ0BO1, MapajieabHOi OCl

Z. ToMy €J1eKTpOH, 10 BUJIETIB 3 KaTOJ1a, PyXa€eThCs B IJIOLIKHI,

DHC. 1

NepHeHANKYIApHIA oci Z. [louaTKoBy MIBUIKICTH €JIEKTPOHA,
[0 BU3HAYAETHCA TEMIIEpaTypor KaTroja, 1 € HabaraTo
MEHIIOK BiJ MIBUJAKOCTI, SIKOI HaJa€e €JIEKTPOHY €JIEKTPUYHE IOJ€ JIaMIIM MOXHA BBa)KaTH
PIBHOIO HYJIIO.
MowmeHT iMnyJibey L enexkTpoHa BIIHOCHO OCl1 Z pIBHUIA:

L, =mv,r, (2)

do : .
ne Vv, =r i CKJIa/I0BA IBUIKOCTI, IEPIIEHANKYIISIPHA pamiycy I .

MomMeHT cunu M, 1o Ji€ Ha EJIEKTPOH, BIJHOCHO OCI Z BU3HAYAETHCA CKJIAOBOIO
MarHiTHOi CWJIM, IO TEpHNeHAUuKyJspHa 10 I. MOMEHTH eNeKTPUYHOI CHJIM 1 CKJIaJ0BOi
MarHiTHOT CHJIM, HANTPSIMJICHOT Y3JIOBXK pajiiyca I' BITHOCHO OCi Z piBHI HYNIO. TakuM YMHOM:

M,=rF, =erv,B, (3)

r . .
ae vV, = a - pajaiajgbHa CKJIaJ0Ba IIBUIKOCTI €JIEKTPOHA.



3T1IHO PIBHSHHIO MOMCHTIB:

dL
—=M. 4
o (4)
[Ipoekryroun (4) Ha BIiCh Z, OACPKYEMO
d(mv,r
—( ,) :ervrB:ergB,
dt dt
d(mv,r 2
(mv,r) _ 1., d(r) )
dt 2 dt

[IpoinTerpyBasui (5), 01epKyEMO:
mv,,r = LeBr? 1 const
2

KoncTanTy 3HaiiemMo 3 mo4atkoBux ymoB: nipu I =1, (ne I, - pagiyc karona)V, =0. Toni

1
const = — = eBr;?

b
vq,:%%F(rz—rkz). (6)

KineTnuHa eHepris eJeKTpoHa JOPIBHIOE pOOOTI CUJT €IEKTPUYHOTO MOJIA:
2,2
m(v(p +V; )
2

ne U - morTeHIian TOYKM TMOJs, B SIKIH 3HAXOAUTHCA EJIEKTPOH BIJHOCHO KaToja.

=eU (7)

Hincrasmstoun B (7) 3Ha49eHHS V,3 (6), 0OJepiKyeEMO:

2 52
mf , 1(e) B s 2\
eU - — VI’ +Z(Ej r—z(l’ —I’k ) (8)

Ilpu neskoMy 3HAYCHHI IHAYKUII MarHiTHOro mojst B, siKe Ha3WBAIOTh KPUTHYHUM,

IIBUJIKICTh €JIEKTPOHA M0OIU3y aHo/a OyzAe nepneHauKyssipHa paaiycy I, Too6to v, =0. Toxi 3
piBHSIHHS (8) OTpUMaEMO:

m( e 2Bk2
eU, =—| — | =2 (r2—r?
2 S(mj r2(a k)z

a
ne U, - moTeHIian aHo/a o040 KaToAa (aHOAHA Hampyra), I, - paalyc aHoAa.
3BifcH 3HAXOAUMO BUPA3 JJIsl TUTOMOTO 3apsay €IeKTPOHa!

4



e 8U
E = a 2 (9)

2

2 2 I

a
[HayKIist MarHiTHOro MOJIA COJieHOina, AOoBkMHA L skoro cmiBMmipHa 3 giamerpom D,

3HAaXOJUTHCS 32 GOPMYJIIOIO:

—ynl L _ :uOlep
kp — ki -
P J2ip? J124+D?

B (10)

72 IH ) - .. )
ne uy =47 -10 "27 _ marmiTHa MOCTIMHA, N - KUIbKICTh BUTKIB Ha OJUHUIIO JIOBXUHU
M

cojienoina, N - KUIBKICTh BUTKIB COJICHOI/1A.

€
Taxkum YWMHOM, CKCIICPUMCHTAJIbHO BU3HAYMBIINU ka, MO>KHA OOYMCIUTH BCIIMYUHY —.
m

J111s1 3HAXOKEHHS ka B JIaMII1 CJI1JT BCTAHOBUTH PI3HMINIO MOTEHITIAIIB MiX aHOJIOM 1 KaTOJ0M

1, BKJIIOYUBILIK CTPYM B COJICHOI/ll, TOCTYIOBO 301IbIIIYBATH MarHiTHe mosie B jammi. SIkOu Bci
€JIEKTPOHU MOKUJAIH KATOJ 13 MIBUAKICTIO PIBHOIO HYIIIO, TO 3aJI€KHICTh BEJIMYMHU aHOJTHOTO
CTPyMYy BiJ BEJIMYMHHU I1HAYKIIi MarHiTHOrO MOJs Majo O BUIJISA, MOKa3aHWM Ha puc.2.

(MyHKTHpHA JIHIA).

— == |

L 2

Puc.2.

B npomy Bunagky npu B < ka BC1 €JICKTPOHHU, IO BUITYCKAIOTHCS KaTOAOM, AOCATAIN O
aHoga, a npu B> ka XKOJCH €JIEKTPOH He TmoTparuisiB Ou Ha anox. Ilpore nesika

HEKOAaKCIaJbHICTh KaToAa 1 aHOJa, HAsBHICTh 3aJMIIKOBOTO ra3y B JlaMIll, CMajJ Halpyru
y370BXK KaTo/a, HEOAHOPIAHICTh TIOJISl COJICHOIJa IO BUCOTI aHOJa 1 T.JA. MPU3BOIUTH 10 TOTO,

[0 KPUTHUYHI YMOBHU JOCATAIOTHCS JIJISl PI3HUX E€JEKTPOHIB MPHU Pi3HUX 3HadYeHHsIX B. Bce x



NepesoM KPUBOI 3AIMUIIUTHCS TOCTATHBO PI3KUM 1 MOXKe OYTH BUKOPUCTAHUH ISl BU3HAUYCHHS

By,

IopsiIoK BUKOHAHHA POOOTH

1. O3HalloMUTHCSI 3 YCTaHOBKOIO [JIi BHUMIPIOBAHHS MUTOMOTO 3apsily €JEKTpOHA.
CrpolieHa elneKTpuyHa CXema YCTaHOBKHM JJi BU3HAYEHHS IMUTOMOTO 3apsly €JIeKTpOoHa

IIpeACTaBlIeHa Ha puc. 1.

I

+
10120 B
vl

R1

L

puc.l.

2. 3 emnaiite kacery ®ITE-03Mm 3 mkepenoM >KUBJICHHS IITAaTHUM KaOesieM, IpHU IbOMY
TyMmMOJIep JKMBJICHHS TOBHUHEH 3HAaXOOuTUCA B TnosokeHHl "Bumkneno". Bci pyuku
PEryJIIOBaHHS HAIPYTy Ha OJIOL )KUBJICHHS MEPEBECTH B KPAHE MPOTH TOJUHHUKOBOI CTPLIKU
ITOJIOKEHHS.

3. 3anyctutu nporpamy ®PIIE-03m.exe. Bxmountu xxuBnenns kacetu  DPIIE-03m.

4. BcranoButu aHojaHy Hampyry U, npubausHo 5085, KOHTPOJIIOIOYM HOro 3Ha4eHHs 3a

MOKa3aMu BOJIBTMETPAa Y BIKHI BIJOOpa)k€HHsST BHUMIPIOBAaHUX BEJIMYMH. Y __ Npoueci

BHMipIOBAHHS AHOJAHA HANIPYIra He MOBMHHA 3MiHIOBATHCS.

5. 3MIHIOIOYM CTPYM B COJIEHOIAl BiJl MIHIMAJIbHOTO (IMOYATKOBOIO) 3HAYEHHS J10
MakcuMainbHOTO yepe3 (.1 A mpu NOCTIHIN aHOAHIN HAMpy3i, 3HATH CMATHY XapaKTEPUCTHKY,

TOOTO 3aJIEKHICTh AHOAHOrO CTpyMy |, Bim cTtpymy B cosieHoial |.. 3HaueHHA aHOIHOTrO

a

ctpyMmy |,, 1 3HaueHHs cTpyMy B cojeHoifl |, OyAyTh aBTOMAaTM4HO 3aHECEHI B TaOJMIIIO

BHUMIPIOBaHb IIPU HATUCHEHH1 KHONKU «BHECTH B CIIMCOK.



4. TloBroputn mm. 2 i 3 mpu iHmUX 3HaYeHHsX aHoaHoi Hampyru (60, 75, 90, 105).
Pe3ynbTaTi BUMipIOBaHb 3aHECTH B TAOJIUII].

5. JI7s1 KOXKHOTO 3HAUYEHHSI aHOJHO1 Hampyru OyIyeThCs ClajgHa XapaKTepucTuka (puc.2)
(Mo oci opauHAT BIAKIAAA€THCS 3HAUYEHHS AHOAHOTO CTPYMy, a MO OcCi abcuuc - 3HAYCHHS

CTPYMY B COJICHOII1).

Puc.2

Jnist 3HAXO/KEHHS. KPUTHYHOTO 3HAYCHHS CTPYMY B CoieHOiAl |y, HeoOXimHO mpoBecTH

JI0 B3a€EMHOT'O MEPETUHY JOTUYHY /10 TOYKH MEPETUHY CHaAiB XapaKTEpUCTUKHU (Ha JUISHIN 1i
cnaay) 1 mpsiMy, BIATOBIAHY 3MiHI MiHIMaJdbHUX 3HAUYEHb aHOJHOTO CTPYMY (K MOKa3aHO Ha

puc.3).

il

3aHectn 3Ha4eHHs |, B TaONMIIO.
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6. JlJi1 KOXHOTO KPUTUYHOTO 3HAYEHHS CTPyMY B COJICHOIJl pO3paxyBaTu 3a (OpPMYJIO0
(10) imaykmiro MarHiTHOTO 1MoJIsL. BemuauHu, 1o noTpiOHi U1 po3paxyHKY:

L = /67mm - 1OBXKMHA KOTYIIIKH,

D = 62mm - giameTp KOTYIIKH,

N = 2010 - yucio BUTKIB,

I, = 6mMm - pagiyc aHoAa,

I = 0,3mm - paniyc kaToja
€

7. O6umcmut — 3a ¢opmysoro (9) Ui KOKHOTO 3HAYCHHS KPUTHYHOTO IIOJS B
m

COJICHOI/I1 1 BUBHAYMUTH ii CepeIHE 3HAUCHHS.

. €
8. O6uncanTH MOXUOKY Ofep>KAHOI BETUYMHA — .
m

KoHTPOJLHI NUTAHHSA

. €
1. Y 4oMy CyTh METOy MarHeTpOHa JJIsl BUSHAYCHHS BITHOIIIECHHS — ?
m

2. Yy BruMBae Ha BENMYKMHY By, 3MiHa HaNpsiMy CTpyMy B COJICHOI/II HA TIPOTHIICHKHUMN?
3. Uu 3a5eKnTh BETUUMHA % BIJl BETMYMHH aHOJHOI HANpyTu ?
4. MarHiTHe 10Jie COJICHOI .
5. Po3ristHyTH pyX €JIEKTpOHa B OJIHOPITHOMY MarHiTHOMY TOJI1 B IBOX BUIIAJIKaX:
a) MIBUJKICTh €JIEKTPOHA MEPIEHANKYIIAPHA 0 1HIYKIIII MAarHiTHOTO TOJIS;
0) WBUIKICTH €JIEKTPOHA HANPsIMJIEHA M1/l KYTOM 0. 10 HAlPSIMKY TOJISL.

6. [Hmi MeTo U BU3HAYEHHS MUTOMOTO 3apsy €JIeKTPOHA.
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