
Êàíäèäàò-ñòóäåíòñêè èçïèò

çà Ìàãèñòúðñêè ïðîãðàìè:

Áåçæè÷íè ìðåæè è óñòðîéñòâà, Àåðîêîñìè÷åñêî èíæåíåðñòâî è êîìóíèêàöèè

Êîìóíèêàöèè è ôèçè÷íà åëåêòîðíèêà

Ôîðìóëè

Êîíñòàíòè: åëåìåíòàðåí åëåêòðè÷åñêè çàðÿä: e = 1,6.10−19C
çåìíî óñêîðåíèå: g = 10m/s2

äèåëåêòðè÷íà ïðîíèöàåìîñò íà âàêóóìà: ε0 = 8,85.10−12 F/m
ìàãíèòíà ïðîíèöàåìîñò íà âàêóóìà: µ0 = 4π.10−7H/m

Ìåõàíèêèà: óñêîðåíèå íà öåíòðîñòåìèòåëíà ñèëà: ac = v2/r

Åëåêòðè÷íî ïîëå: Êóëîíîâà ñèëà: F⃗ =
q1q2

4πε0r2
r̂, êúäåòî r̂ å åäèíè÷åí âåêòîð; Êàïàöèòåò íà ïëîñúê

êîíäåíçàòîð: C =
Aε0εr

d
; Åíåðãèÿ íà çàðåäåí êîíäåíçàòîð: W =

CU2

2
; Ïëúòíîñò íà åíåðãèÿòà íà åëåêòð.

ïîëå: W =
ε0εrE

2

2
.

Ìàãíèòíî ïîëå: Ìàãíèòíà ñèëà äåéñòâàùà âúðõó çàðÿä: F⃗L = qE⃗ + qv⃗ × B⃗.

Ñèëà íà ïðîâîäíèê ïî êîéòî òå÷å òîê: dF⃗ = I

∫ N

M
dL⃗× B⃗.

Çàêîí íà Áèî-Ñàâàð: dF⃗ =
µ0µr

4π

∫
IdL⃗× r⃗

r2
.

Èíäóêöèÿ íà ìàãíèòíî ïîëå â öåíòúðà íà êðúãîâ ïðîâîäíèê B =
µ0µrI

2R
.

Èíäóêöèÿ íà ìàãíèòíî ïîëå â ïðàâ ïðîâîäíèê B =
µ0µrI

2πa
.

Åëåêòðîìàãíèòíè âúëíè: Eind = −dΦ

dt
, i = − 1

R

dΦ

dt
, c =

1
√
ε0µ0

, v =
1

√
ε0εrµ0µr

v =
ω

k
, k =

2π

λ
, n =

√
εrµr

Êîìïëåêñíè ÷èñëà: z = a+ bi, |z| =
√

a2 + b2, φ = arg(z) = atan
b

a
, e±iφ = cosφ± i sinφ.

Ïðîèçâîäíè:
d

dx
xn = nxn−1,

d

dx
sin(x) = cos(x),

d

dx
cos(x) = − sin(x),

(f(x)g(x))′ = f ′(x)g(x) + f(x)g′(x),

(
f(x)

g(x)

)′
=

f ′(x)g(x)− f(x)g′(x)

g2(x)
, (f(g(x)))′ = f ′(g)g′(x).

Èíòåãðàëè: íåêà F ′(x) = f(x) :

∫
f(x)dx = F (x) + C,

∫ b

a
f(x)dx = F (b)− F (a)

Ëèíåéíà Àëãåáðà: A =

[
a b
c d

]
∆ = det(A) = |A| = ad− bc, A−1 =

1

∆

[
d −b
−c a

]
Àêî Av = λv, êúäåòî v å ñîáñòâåí âåêòîð, λ å ñîáñòâåíà ñòîéíîñò íà A,
õàðàêòåðèñòè÷íîòî óðàâíåíèå å |A− λI| = 0
Âåêòîðíè ïîëåòà: a⃗ = axx̂+ ayŷ + az ẑ, b⃗ = bxx̂+ byŷ + bz ẑ, êúäåòî x̂, ŷ ẑ - åäèíè÷íè âåêòîðè

c = a⃗ · b⃗ = axbx + ayby + azbz, c⃗ = a⃗× b⃗ =

∣∣∣∣∣∣
x̂ ŷ ẑ
ax ay az
bx by bz

∣∣∣∣∣∣
∇ =

[
∂

∂x

∂

∂y

∂

∂z

]T
, gradf = ∇f =

[
∂f

∂x

∂f

∂y

∂f

∂z

]
, divB⃗ = ∇ · B⃗, rotB⃗ = ∇× B⃗.

Òåéëúð: f(x) =
∞∑
n=0

f (n)(x0)

n!
(x− x0)

n. Ôóðèå: f(t) =
∞∑

n=−∞
cne

i2πnf0t, êàòî cn =
1

T

∫ T/2

−T/2
f(t)ei2πnf0tdt



Entrance Exam Formulas

for the master's degree program

"Aerospace Engineering and Communications"

Constants: Elementary charge: e = 1,6.10−19C
Earth's gravity acceleration: g = 10m/s2

Dielectric permittivity of vacuum: ε0 = 8,85.10−12 F/m
Magnetic permeability of vacuum: µ0 = 4π.10−7H/m

Mechanics: Centrifugal force acceleration: ac = v2/r

Electric �eld: Coulomb force: F⃗ =
q1q2

4πε0r2
r̂, where r̂ is a unit vector; Capacity of �at capacitor: C =

Aε0εr
d

;

Energy of charged capacitor: W =
CU2

2
; Energy density of the electric �eld: W =

ε0εrE
2

2
.

Magnetic �eld: Magnetic force acting on a charge: F⃗L = qE⃗ + qv⃗ × B⃗.

Force acting on a straight current carrying conductor: dF⃗ = I

∫ N

M
dL⃗× B⃗.

Biot-Savart law: dF⃗ =
µ0µr

4π

∫
IdL⃗× r⃗

r2
.

Magnetic �eld intensity at the center of à round conductor: B =
µ0µrI

2R
.

Magnetic �eld intensity around à straight conductor: B =
µ0µrI

2πa
.

Electromagnetic waves: Eind = −dΦ

dt
, i = − 1

R

dΦ

dt
, c =

1
√
ε0µ0

, v =
1

√
ε0εrµ0µr

v =
ω

k
, k =

2π

λ
, n =

√
εrµr

Complex numbers: z = a+ bi, |z| =
√
a2 + b2, φ = arg(z) = atan

b

a
, e±iφ = cosφ± i sinφ.

Derivatives:
d

dx
xn = nxn−1,

d

dx
sin(x) = cos(x),

d

dx
cos(x) = − sin(x),

(f(x)g(x))′ = f ′(x)g(x) + f(x)g′(x),

(
f(x)

g(x)

)′
=

f ′(x)g(x)− f(x)g′(x)

g2(x)
, (f(g(x)))′ = f ′(g)g′(x).

Integrals: if F ′(x) = f(x) :

∫
f(x)dx = F (x) + C,

∫ b

a
f(x)dx = F (b)− F (a)

Linear Algebra: A =

[
a b
c d

]
∆ = det(A) = |A| = ad− bc, A−1 =

1

∆

[
d −b
−c a

]
If Av = λv, where v is a eigenvector, λ is a eigenvalue of A,
the characteristic equation is |A− λI| = 0
Vector Fields: a⃗ = axx̂+ ayŷ + az ẑ, b⃗ = bxx̂+ byŷ + bz ẑ, where x̂, ŷ ẑ - unit vectors

c = a⃗ · b⃗ = axbx + ayby + azbz, c⃗ = a⃗× b⃗ =

∣∣∣∣∣∣
x̂ ŷ ẑ
ax ay az
bx by bz

∣∣∣∣∣∣
∇ =

[
∂

∂x

∂

∂y

∂

∂z

]T
, gradf = ∇f =

[
∂f

∂x

∂f

∂y

∂f

∂z

]
, divB⃗ = ∇ · B⃗, rotB⃗ = ∇× B⃗.

Taylor: f(x) =
∞∑
n=0

f (n)(x0)

n!
(x− x0)

n. Fourier: f(t) =
∞∑

n=−∞
cne

i2πnf0t, and cn =
1

T

∫ T/2

−T/2
f(t)ei2πnf0tdt
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