Teoperuuyeckoe BBeAeHUE

OTHolIEHHME 3apsAa 4YacTHIBI K €ro Macce Ha3bIBaeTCA yHIEIbHBIM
3apsAaaoM. JlaHHas BEJIMYMHA SKCIEPUMEHTAIBHO OIPEAEISIETCS 3HAYUTEIBHO
IIPOILE, YEM 3apsl U Macca 4acTHULBI B OTAEIBHOCTH. CyIeCTBYIOT pa3InuHbIC
CHOCOOBI  ONpeneNieHUs] YICNbHBIX 3apAaoB dacTull. B maHHOW paboTte
UCTIONIB3YETCSI METOA MarHUTHON ()OKYCHUPOBKH AJIEKTPOHHBIX MyYKOB.

JIBHKEHME 4aCTULBI MOXKHO HAWTHU, UCIIOIB3Ys BTOPOU 3aKk0H HproTOHA
md—”=q{é+[aé]}, ar_s, (11.1)
dt
rje B MpaBou yactu — cuia Jlopenna.

Tounoe pemenune cuctembl 3TUX IUPPEPEHIIUATBHBIX BEKTOPHBIX
ypaBHEHHUU (MU 6-U CKaJIApHBIX), BOOOIIE TOBOPS, JOCTATOYHO CIIOKHOE
3aHATHE, TaK KaK HAMpPsDKEHHOCTb U MHAYKLIMS MOTYT OBITh (DYHKIMSIMHM Kak
KOOpJIMHAT, TaK U BPEMEHU.

OrpaHrauMest IPOCTEIM clirydaeM, koraa E =0, B(0,0, B,), 84 B, =const,
TO €CTh DJIEKTPHUYCCKOTO IOJII HET BOOOIE, a MAarHUTHOE - IMOCTOSIHHOC H
OJTHOPOHOE.

[TepBoe ypaBHenue u3 (11.1) 3anuiercs kak

e -

i ]k
d0  dr-57_ 4
—=—|0B|=—v, v, v,|, 11.2
dt m[ } m 7 (11.2)
0 0 B,
OTKYyJa CJIICAYCT CUCTCMA CKAJLIPHBIX ypaBHeHI/Iﬁ
d
o _9,8, - 98, %o @y
dt m dt m dt

OueBuaHO, 4TO L, =CONSt, TO ecTh BAOJL ocu OZ yacTuna ABHKETCS

pPaBHOMEPHO M MPSMOJIMHENHO. [lepBbie ABa ypaBHEHUS CBA3aHBI MEXKIY COOOM
B CUCTEMY.
Jomuoxum (11.2) Ha O .

5%:%(5[5@]):0,

TaK Kak U L [5 B] . CirenoBarteabHO,

= 2
_do dfv v
v—=—| — |=0, —=const.

dt dt| 2 2
TO €CThb INOCTOSHHA KWHETHUYEeCKass JHeprus. MarHuTHas COCTaBIISAIOLIAS
cunbl  JlopeHua He coBepmiaeT palOOThl, TaK Kak OHa BCE BpeMms
NepneHauKyIsipHa ckopoctu. Hetr paboThl, ciienoBaTenbHO, HE MEHSETCSA
MAarHUTHBIA MOTOK, 3HAYUT, MJoUIaab GUTYpPHI, OXBAUEHHON TpaeKkTopuei
YaCTHUILbI, [IOCTOSTHHA.
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[Tponuddepenupyem emé pa3 neproe ypapHenue u3 (11.3) u Bocnosb3dyemcs
BTOPBIM YPaBHCHHEM.
2 2

2
dUX:gdeB :—q—Bzz), T dUX+a)ZU =0.
dt> mdt ° 9 m* " dt? "
AHAJOTHYHO MOKHO MOCTYIHTh M CO BTOPHIM YpaBHEHHEM. Y PaBHEHUS
XOTh W CTadM BTOPOTO TOPSAKA, HO 3aTO IHMHEHHBIE, OJHOPOIHBIE, C
TIOCTOSIHHBIME K03 (GUIINEHTaMH. PelneHns ux H3BeCTHHI

v, =y, Sin(@t+¢@,) 1 v, =v,, cos(at+¢,).

["'apmoHMYECKH BUJI UMEIOT U YPABHEHMS JUIsl KOOPAUHAT. SICHO, 4TO 3TO
JBIDKEHUE IO OKPYKHOCTH B IUIOCKOCTH XOY ¢ IUKINYECKON YacTOTOM,
KOTOpasi Ha3bIBAC€TCA LMKIOTPOHHOW, IEPUOAOM M PATUYCOM OKPYKHOCTH,
KOTOPBIM Ha3bIBAETCS JIAPMOPOBCKUM

0B, | 27 27m vT om
= , == — _ L
m ® 9B, 2z |qB,]

(11.8)

3nech v, =,/v] +U§. OrMeTnM, 4TO 4acTOTa M MEPUOJ HE 3aBUCAT OT

CKOpPOCTH, CJIEIOBATEIbHO, HE 3aBUCAT U OT KUHETUYECKON SHEPIUU YaCTHULIBI.
[IpuBenem 2 BapuaHTa pUCYHKA TPACKTOPUU: OOBEMHBIN U TIIOCKUI

Puc.11.1
Tak kak Baoap ocu OZ wyacTuma JBWKETCS PaBHOMEPHO, TO
pEe3yNbTHpYIONIee IBIKCHHWE, KaK CyMMa JBYX JBIDKCHHUW. JAacT B HTOTE
BUHTOBYIO JHHHIO (puc.11.2), wae KOTOpOH ompeneisercs Kak paccmosiHue,
npotidennoe 8001 ocu OZ 3a ooun obopom.

heuT = 2rum
o8|
Takke mnpuBeneM PpPHUCYHKH: OOBEMHBIM (KayeCTBEHHBI) W B JBYX
mockocTax (pacuetHsiii) (Puc.11.2).
Takum 00pa3om, eciiu 4acTUlla BJIETAET MO/ YIJIOM K MAarHUTHOMY ITIOJIIO, TO
v, =y,Sina, v, =Uy,Cosc .

(11.9)

A xapakTepucThKHU TpaekTopuu onpenenstores usz (11.08) u (11.9). Takxke
R_v _Wa (11.10)
h 2zv, 2x
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Puc.11.2

B OJIT »0eKTpoHBI pa3rOHSAIOTCS B 3JIEKTPUUYECKOM II0JIe, KOTOPOE
CO3/1aeTcsl aHOAHBIM HanpsbkeHueM U, 1 nmproOpeTaroT NMpoaobHYI0 CKOPOCTD,
KOTOPYIO MOHO OIPEIEIUTh U3 3aKOHA COXPAHEHHUS DHEPTUH

2
my, 2|elU
— Je|U, V, = 2lely
2 m
[ToacraBnsist B (1) BeIpakeHUe AJI1 CKOPOCTH 3JIEKTPOHA, BbIpaXkas yJEIbHBIM
3apszl, IMEEM

(11.11)

87°U
le] 874 (11.12)
m h'B
MarautHoe nosie B DJIT co3maercs ¢ MOMOILBIO JUIMHHOTO COJICHOW/A.
I[aHHoe IIOJIC BHYTPHU COJICHOMW A IIPAKTHYCCKH OJHOPOJAHO U OIIPCACILACTCA II0

dbopmye

B =uu,ln, (11.13)
raie p#=1— wmarHutHas mnpoHunaemMocts cpeasl B OJIT, y0=47r10'7 Tn/m -
MarHUTHAas NOCTOsIHHA, | — cHta TOKa B OOMOTKE COJIEHOMAA, N - YUCIIO BUTKOB
Ha eJIMHUITY JUTMHBI coJieHou1a. B utore nmeem
2 2
e V4 ufl 1
u =8U| —— | =—| — | 10", (11.14)
m I nh 2\ Inh

B pabGore reHepupoBaHuE DJIEKTPOHHOTO IIy4YKa, €ro YCKOpEHHE B
MPOJIOJIBHOM ~ DJICKTPUYECKOM  T0JIe, OTKJIOHEHHE Ha  Majble  YIJIb
NEPHEHANKYISAPHBIM JJICKTPUYECKUM ToJeM U (OKYCHUPOBKA MPOJOIHHBIM
MarHUTHBIM TIOJIEM OCYIIECTBIISIETCS B AJIEKTPOHHOIYy4YeBOM TpyOke (DJIT)
ociorpada, moMeneHHOH BHYTpb coiieHonaa (puc.11.3).

[Tydok »eKTpOHOB TreHepupyeTcss kaTtogoM TpyOoku K u ¢ momorisio
dbokycupyrome cucteMbl TPyOKH mpeoOpaszyeTcst B MapauiebHBIM MMy4OK ¢
OChI0, COBITAJIAOIICH ¢ ochlo Z. B nmpomexyTke Mexay katogoMm K u anogom A
AJIEKTPOHBI YCKOPSIOTCS TPOJIOJIBHBIM 3JICKTPUYECKUM TT0JIeM HampspbkeHnem U
JI0 CKOPOCTH V.
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Ecim nHa ynpasisronue O
IJIACTUHBI TPYOKU HE TMOJAHO Y

HanpsHKEHUE U 4epe3 COJICHOU] 7
HE TEYET TOK, TO DJJIEKTPOHBI E |
A -3 aad L .

yJapsmoTcss 00 3KpaH TPYOKH B = — >
ero LEHTpE T CO3IaI0T
CBETHAILIEECS IISITHO. —_ ¥

Ecmmn IoaaTh Ha
YIPaBISIONINE IJTACTUHBI

CONMEHOHT
INEPEMCHHOC HAIIPSAKCHUC, TO

AIIEKTPOHBI OYIYT OTKJIOHATHCA Puc11.3.
STUM IIONEPEYHBIM IIOJIEM HAa HEKOTOPHIC YIJIbI, U Ha 3KpaHe ocIuuiorpada
BMECTO TOUKH OyJIeT HaOJII0/1aThCsl JTMHUS.

Ecnu Temepp BKIIOYUTH IIPOJOJIBHOE MArHUTHOE TIOJIE, IIOCTEIICHHO
YBEJIMYMBAs €T0, JIMHUS Ha 3KpaHE HAYHET MOBOPAYUBATHCS U OJTHOBPEMEHHO
COKpaIIaThCs, CTATHBAsACh B TOYKy. DOKyCHpOBKa HACTYIHT IPU TaKOM TOKE
yepes3 COJCHOMJ, Korjga Ha jumHe | OoT ympaBIsomux IUTaCTHH 10 JKpaHa
TPYOKH YJIOKHUTCSA OIWH BUTOK BHHTOBOW JHHHH, TO ecTh |=h;. JlaapHeitee
YBEIIMYCHUE TOKA Yepe3 COJCHOMI IPUBEICT K pachOKYCHPOBKE DIICKTPOHHOTO
nyuyka. oKyCHpOBKY MOXHO MOBTOPUTH MPHU OOJIBIIEM TOKE, KOT/1a Ha jmHe |
YIIOKHTCS JIBa BUTKA BUHTOBOM JtmHKUK |=2h, Tpu BuTka 1=3h3 u Tax nanee.

2
el U N
u T 1014
m 2 1nl
rne N=1,2,3... - KOJIM4ECTBO BUTKOB BUHTOBOU JINHUH.

, (11.15)
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