Cuucok dopmya 3 Kypcy “EnxekTponmHamika Bakyyma”,
dKi CTyZJ€HT Ma€ 3HATU HANaM 9Th

I CueunjasbHa Teopis BijgHOCHOCTI
1) PensitmpicTcbka KiHeMaTHKa
a. CremnjanbHe TIepeTBOpeHHs JIOpeHTa 11 KOOPAWHAT 1 9acy:
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b. CnoBisbHeHHS Yacy: 7o — T = 1fclt\/l — v(ctz) .

c. Jlopennese ckopouennst: Al = Al /1 — Z—z < Al

d. PensrtuBicTchKe J0IaBaHHS TIIBUIKOCTEIH:

;= V U1V
VeV ’

U = 1 Ve V7 /Uy = 1
T2 T2

w1 —=V2/c?
- VgV :

z 177

c2

2) Teomerpisa 4-npocropy

; : "

a. BaKOH IepeTBOPeHHsT KOHTPaBapianTHUX KoMroHeHT 4-BexTopa: A'' = AT AP = %‘w AR
. 1k K

b. 3akoH MEepeTBOPEHHS KOBAPIAHTHNX KOMIIOHEHT 4—BekTopa: B'; = (A 1) Br = Lkay >

ox’*
c. IleperBOopenus 4-BeKTopa MpH CHeiaJbHOMY TepeTBOpeHHi Jlopenmna:
At =y (A - gAYy, AP =42 AP =43 AT =4 (AT - pAY).

d. Judepennianbui omnepariii:

: . : 9¢ 199
KOBapilaHTHUI onepaTop 4-TpajiieHTa: =(Vo¢,——
&xi c Ot

. . : ¢ 19¢
KOHTpaBapiaHTHUH omepaTop 4-TpaJieHTa: = ( Vo, —

Oz; e ot
A" DA, 1 0A
=, 1 M - = - =di A -
4-nuBeprexiia B oz, divA + c ot
4 ) 0A; B 0A;
“poTop: oxk  Oxt
, 0? , 107
Omneparop a’Arambepa: m =V - i

3) PenarusicTchka MexaHika

. . i i 1 v i
a. 4-IBUAKICTD, 4—IIPUCKOPEHHS, 4—iMIynbe: ut = % = (yv,7¢); w' = L pi = (p, %)

dr
b. ®yukuia Jlarpamxa: £ = —mc?y/1 — Z—; - U(r)

c. @ynkuia Faminerona: H = /p2c? + m2ct + U(r),
1T EnexkrpomMaruiTHe moste
1) Bapsg B €1€KTPOMArHITHOMY T1OJI1
a. YsarajpHenuii iMmynbc: P = G% +SA=p+ A
=

. . . . 2
b. ®yuknia Jlarpamxa 3apamKeHOl YACTHHKHE B eleKTpoMartiTaoMy momi: £ = —mc?y/1 — ST+EA-v—eo.

. . . . . 2
c. Oynknis FamMinbroHa 3apsaaKeHO] YJACTUHKU B €JIEKTPOMATHITHOMY mmoai: H = \/ m2ct + 2 (P — £A)" +ed.
d. Cuna Jlopenna: F = eE + ¢ [v x BJ.
€. 3B’430K MiK HaNPYKEHOCTSIMH TIOJIB i IOTEHIlaIaMu:

10A
E =——— —grado, B =rotA.
c Ot
f. Kanibpysasubhe (rpajienrHe) jis BEKTOPHOIO Ta CKAJIAPHOIO [HOTEHUAIB:

9 10y
AkﬁAk—F@&@O A = A+ grady, qb:>¢—Ea
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g. Tunu KamibpoBoK:

raMiJIbTOHOBa, KaJliOpOBKa ¢ =0,
KYJIOHOBa, KaJTiOpOBKa divA =0,
10 oAk
JIOPEHIIEBa KaIiOpOBKa divA+ 19¢ =0 — =0,
c Ot Oxk
akciampHa KaaibpoBKa A, =
h. 4-Tenzop emexTpoMarsiTHOro mos: FF = AWk — AR
0 B, -B, -E, 0 B, -B, E,
; -B 0 B —-FE -B 0 B E
F ik _ z x Yy Fll: = z x Yy
[1£]] B, -B, 0 -E.|’ 11k B, -B, 0 E,
E, E, E, 0 -£E, -E, —-E. 0
i. KoBapianTae piBHAHHSA pyXa 3apsijia B €IeKTPOMATHITHOMY TIOJIi:
d . k »
mﬂ = ngiul, abo mi = fF’”ui,
dr c dr c

j- @opMymH A8 TEePeTBOPEHD TOJIiB:

1
E' =Ey, E/J-:7<EL+C[’UXBJ_]>7

1
B’H:B“, B'J_:’}/(BJ_—C[UXEJ_]>.

k. ImBapianTaMu eJ€KTPOMATHITHOTO TOJIS:

F*Ey =inv, F*F'"™e¢py,, =inv  abo  E? — B? = inv, (E - B) = inv.

2) PiBugHH# €J1€KTPOMArHITHOIO TIOJIsd
. . k
a. 4-sekrop crpyma : j* = (j, pc) = pddit
b. PiBHAHHA HeMEePepBHOCTI (3aKOH 30€PEKEHH 3apSILY ):

oj*

dp
@ = O, abo —

a1 +divy =0 abo

de .
E——j{.mn-ds.

S

c. Bupas st moBHOI mil 3apsaaiB i mosst:

1 c )
S =- 2 [ar+ 5 [ (A* = = FuF™) d'e.
;mac / T+C2/ k) Ton ik T
d. Pizni dopmu piBasine Makceesa:
3aKOH eJIeKTpo— Kosapiantna | Tudepenmiaasuna Iarerpanpna
MAarHiTHOTO TOJIst dopma dopma dopma
3aKoH BiJICyTHOCTI
MAarHiTHOTO 3apAy divB =0 [BdS=0
S
Bakon emmlle)i =0
10B 10
€JIeKTPOMArHiTol rotB = ——— 7{E dl = ——— / BdS
c Ot cot
L S
innykii @apases
Bakon Kysona divE = 4mp § E dS = 4mq
S
. 4 4
3axon Bio - Fhi, = dmjk | potB = g4 %B dl =1+
c c
L
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Casapa — Jlamiaca —I—EE +E§ /E dS
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e. MexxoBi ymMoBH:

<E<2> - E(U) My = 7o, [nu x (E<2> _ E“))] —0,

ir |
(-BY+B?) nz=0,  |nex (B®-BW)| =Tjg

c
f. 3akon 36epexkens eneprii esekrpoMaruitHoro moss (reopema ¥Ymoa—IloitnTrinra):

ow . . 0 .
W——dle—J-E abo a/WdV——/Sds—/‘mEdV.
v 5 v

g. PiBusnns nys norennianis (piBusuus 1’ Anambepa, ab0 XBUJILOBU DIBHSHHS ):

0% AF 4 ) 4
4-BUMIpHI MO3HAYEHHS e = fljk, a6o 0AF = —ijk
rt0x; c c
.. 47,
3-BuMipHi nmo3HAYEHHS OA=——3, UO¢=—4mp.
c
3) Enexrpocrarnka
a. PiBugannga enexrpocraruku divE = 4mp, rotE = 0.
b. Pisusannga Jlamnacca A¢ =0
c. Pipuanns Ilyaccona A¢ = —4mp
r)dV’
d. Baranbruit poss’a3ok pisuanaa Hyaccona: ¢(r) = [ p|()'|
vor—r
e. O3HAYEHHS MEPMUX MYJBTUIOIHHAX MOMEHTIB
JluckpeTHuii po3moIiI Hemnepepsunit po3momaia
3apsiB 3apsiIiB
n
Bapst =3 q q= [ p(r)dv’
i=1 v
n
JIMnoAbHUS MOMEHT p= 2:1 qirs p= J r p(r")dV’
i=
n
Keaapynonbanit momenT | Qo = 231 0i (324, — (5(157“;2) Qap = [ p(r") (395;3023 - 6agr’2)dV'
i= v

T r 2
f. Torenuian na BesmKux Bigcramax: ¢(r) = 14 3p + Qa; 5 EE
T r
3n(p-n)—p

r3

Enexrpuune nose punons: Eg;, =
Q(3cos®0 — 1)
473
i. [ToBHa eHepris cucTeMU 3apsAiB ¥ 30BHIMHBOMY eTleKTpuaHOMY momi: € = qpg —p- Eg + .. ..
4) MarsiTocraruka
a. PiBugnnga marnitocraruku divB = 0, rotB = 47” 7.
b. Pipusannga Jlannacca AA =0

g.
h. IMorenmian akciaJbHO-CHMMETPHUIHOIO KBAIPYIOIA: Pguad =

4r
c. PiBuanna Ilyaccona AA = _13
c
1 .5(r"HaVv’
d. BarambHmii pos3s’a30K piBHanHA Ilyaccoma: A(r) = — f J|()I
cy |r—r

1
e. MarmiTou#l AUNOIBHEA MOMEHT: [t = % [lr" x g(r")] av’.
Cv

[ x 7]
73
B 3n(u-n)
3
h. IToBHa enepris y 30BHilIHBOMY MarHirHomy noqi: £ = —u - By.

f. Iorenuias Ha BeJUKHUX Bigcransax: A =

MarsiTHe mojie MarHiTHOro aumnojs: B = —

@



III ExekTpoMarHiTHU XBHIL
1) Ilnocki enekrpomartiTHi XBuJi

a.

Baranpuuit Buraan mwiockol xeuii: u(z,t) = f(x — ct) + g(a + ct).

b. Ilnocka monoxpomarmyna xpuas: A(r,t) = Age* =it
c. Xeumbornii 4-sektop k' = (ky, ky, k., w/c).
02

1--

d. Edexr Jomnepa: w = w’ &
1-— ~ cos 0
e. Bakon Xa66ma: 4 = H - R, H ~ (50 — 100) 5%,
2) Cdepuuni esekrpomartiTai XBusl
a. 3arasphuii Bursan cepudnol xpuii: u(x,t) = flr=ct) + glr + Ct).
eikrfiwt "

b. Cdepuuna monoxpomarnuna xsuis: A(r,t) = Ag -

C.

SarajbHuil PO3B’A30K XBAIBOBOTO PIBHIHHS:

[r—r]
/7t_|r | 1 ](Tlat*f)
LOTEHUIANU CLI3HEeHHSL: o(r,t) = / udv’, A(r,t) = 7/ av’

| — ']

plr' ¢ + =m0

HOTEHIIAJIN BAIEPEIKEHHSL: o(r,t) = / 0

|r —r

3) EnexkrpoMartiThe moje TOYKOBOIO 3apsLy

a.

b.

C.

Horenmiamn JIsenapa — Bixepra: ¢(r,t) = 4, A(r,t) = B¢, B
EnekrpomaraiThe mosie 9acTUHKH, MO PYXAETHCA JOBLTBHUM YHHOM:

:i,(1—ﬁ2)(n—ﬁ)+i,nX[(n—ﬁ)XiJ]
B (1-g-n)’ R (1-p.-n)

2¢%0?

3c3

@opwmyna Jlapmopa: I =

4) EnekTpo—aumnosibHe BUIPOMIHIOBAHHS

a.

b.

8w (L\?
. Omip BunpowminoBanus: Ry = — <> .

Kputepi#t enekTposunoabHoro HabauxKeHHs: a << \ << 7.
. . . g lxxi)
AP KHEHICTH 1071t BunpoMimosanss: Eqip = —— 7 ——, dip
.. 2
. - . . dI [P xn]
. KyToBuit po3no/iis iIHTeHCUBHOCTI BUIPOMIHIOBAHHSL —= = ~————
ds2 5 47c

. . . 2
. HOBH& 1HTEHCHUBHICTDb JUIIOJBHOI'O BUIIPOMIHIOBAHHA: I = 3731) .
C

3¢ \ A\

r— ']

i )
v, A =t / v’

=l

= [n x E]



