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2—ypOBHeBaFI CNCTEMa BO BHELUHEM MOJIE
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2—ypOBHeBaFI CNCTEMa BO BHELUHEM MOJIE

oy = %(O'x +ioy)
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AunonbHbli MOMEHT

d= d_;fzéﬂ- + Cflsz— = Re CZ12Ux +Im 6512%
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2—ypOBHeBaFI CNCTEMa BO BHELUHEM MOJIE

oy = %(O'x +ioy)
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=\ o) 777\ o)

AunonbHbli MOMEHT

d= d_;fzéﬂ- + Cflsz— = Re CZ12Ux +Im 6512%

dnnonbHoe B3anmogeiicTene
Hy(t) = —(d.E(1))

—

Hy(t) = —(Re dyao, — Im dypoy, E(t)) =
= —Re (d12, E(t))o, — Im (d12, E(t))oy,
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2—ypOBHeBaFI CNCTEMa BO BHELUHEM MOJIE

d
—p=—i[Hy+ H
5P i[Ho + Hy(t), pl,
) L. I
Ho = gwooz,  Ha(t) = —Re (di2, E(t))o —Tm (dia, E(1))o,

Ore(t) = —2Re (d12, E(t)),  Qmm(t) = —2Im (dyo, E(2))

OcHoBbI TEOPUM OTKPBITLIX KBAHTOBLIX cucTtem. Jlekums 5 TepeTénkoB AnekcaHgp



2—ypOBHeBaFI CNCTEMa BO BHELUHEM MOJIE

E(t) = é€e™™ 4 c.c.

B cnyyae unmpKynspHO-nonsipu3oBaHHON BOJHbI € = %(é’l +1i€) m
ansi nepexofoB Am = £1 (ANNONbHBIA MOMEHT MMeeT BuA
dis = |d12]%(€1 +i€3)). Kpome Toro, £ = |E|e?.
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2—ypOBHeBaFI CNCTeEMa BO BHELUHEM MOJIE

E(t) = é€e™™ 4 c.c.
B cnyyae unmpKynspHO-nonsipu3oBaHHON BOJHbI € = %(é’l +1i€) m
ansi nepexofoB Am = £1 (ANNONbHBIA MOMEHT MMeeT BuA
di2 = |d12]%(€1 +1€3)). Kpome Toro, & = |E|e™”.
One(t) = —2(Re dra, B(1)) = —2)dis[€] cos(wrt — )
Qun (1) = —2(Im d2, E(t)) = —2|dya||€] sin(wit — )

Yactota Pabn _
0 = 2|d2||€]
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2—ypOBHeBaFI CNCTeEMa BO BHELUHEM MOJIE

d 0 —wo —Qsin(wit — @)
%6 = wo 0 Qcos(wit —p) | U
Qsin(wit — ) —Qcos(wit — p) 0
G ()

— 3aBuUcsALWlee OT BPEMEHN YpaBHEHWNE bnoxa.
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2—ypOBHeBaFI CNCTEMa BO BHELUHEM MOJIE

Mepexon BO BpaLLaloOLWyOCS CUCTEMY KOOpPAUHAT (13
npeacrtaenenus LLpegutrepa)

6ihtp(t)efiht7 Xh (t) — efihtXeiht

pr(t)

S0(t) = ~ilH, )+ (cjp@)c} ~ 5CICsp() - ;p@)cj»cj)
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2—ypOBHeBaFI CNCTeEMa BO BHELUHEM MOJIE

Mepexon BO BpaLLaloOLWyOCS CUCTEMY KOOpPAUHAT (13
npeacrtaenenus LLpegutrepa)

ph(t) = 6ihtp(t)efiht7 Xh(t) — efihtXeiht
d 1
4 pit) = +Z( - 5CICol) - potorcic,
ph(t) = Z-heihtp(t)e—iht + eiht%p(t)e—iht _ ieihtp(t)e—ihth —
—i[Hp(t) = h, pu(t)]+
+ 2 (C0p0CL0 - OO - OCOCHO)

dt
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2—ypOBHeBaFI CNCTEMa BO BHELUHEM MOJIE

1 . .
Halt) = 507 4 cilert=dg )

1 wo
Hy = §woaz = wWeo40_ — ?I
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2—ypOBHeBaFI CNCTEMa BO BHELUHEM MOJIE

1 . .
Halt) = 507 4 cilert=dg )

1 wo
Hy = §woaz = wWeo40_ — ?I

[Monoxxum

h=wjoio_
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2—ypOBHeBaFI CNCTEMa BO BHELUHEM MOJIE

Hyft) = — 20t 9g. ety )

1 wo
Hy = —wgo, =wgoy0_ — —1I

2 2

[Monoxxum
h=wjoio_
Torpa
ezhta_ie—zht — e:l:zz,ulto_i
ezhtHOe iht — wgewltoura,e iwit 7[ — HO

. . 1 .
ethHd(t)e_mt = —§Q(ewa+ +e ¥o_)

Hh —h= (w() —w1)0+0_ —
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2—ypOBHeBaFI CNCTeEMa BO BHELUHEM MOJIE

Takum 0bpaszom, BO BpaLlatoLLelicss CMCTeEMa KOOpAMHAT

d . 1 i —i
Snt) = —ildwo o — SO0, + 7o), (1)

Aw = wy — wy — paccrpoiika. Ecnu Aw = 0, To nepexos Bo

BPaLLAtOLLYIOCS CUCTEMY KOOPAUHAT COOTBETCTBYET nepexody B
npeacraefeHne Bsaumopeiicteus h = Hy.
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2—ypOBHeBaFI CNCTeEMa BO BHELUHEM MOJIE

VpaeHeHns Bnoxa Bo Bpawatoweiics cucreme koopgmHaT

d 0 —Aw Qsin(yp)
%77’1 = Aw 0 Qcos(p) | Uy
—Qsin(e) —Qcos(y) 0
el
d . - . T
avh(t) = [Wh,’()h(t)], Wh = (*QCOS o, singp, Aw) :
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2—ypOBHeBaFI CNCTEMa BO BHELUHEM MOJIE

OkoH4aTenbHbIll OTBET B NpepcTasieHnn LLpeantrepa nmeet Bug
S0\ o —t[@r - ] tdn X ] 2
v(t) =e e 0
- T - . T
&1 = (0,0, —wr)", &, = (—Qcos p, Vsin p, Aw)

VnpaxHenue. Mycts Aw =0, = 0.
Boiuncante e tE % letl@nx- ]
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2-ypoBHeBasi cucteMa B OO30HHOM PaBHOBECHOM pe3epByape

BosoHHbiii pesepByap (doHOHbI, hoToHbI) Npy 0bpaTHOIA
Temnepatype 3

Do) =V + 1) (o)~ 5o40-p(0) = 500 ) +

1 1
+ o (22plt)o- ~ jo-arplt) - yp(tio-a. ).
roe N = eﬂw+—1 — pacnpegenermne Boze-diiHwTeliHa Ha YacToTe
nepexoga.
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2-ypoBHeBasi cucteMa B OO30HHOM PaBHOBECHOM pe3epByape

BosoHHbiii pesepByap (doHOHbI, hoToHbI) Npy 0bpaTHOIA
Temnepatype 3

Do) =V + 1) (o)~ 5o40-p(0) = 500 ) +

1 1
+ o (22plt)o- ~ jo-arplt) - yp(tio-a. ).
roe N = eﬂw+—1 — pacnpegenermne Boze-diiHwTeliHa Ha YacToTe
nepexoga.

A roe xuMundeckunii noteHuman?
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2-ypoBHeBasi cucteMa B OO30HHOM PaBHOBECHOM pe3epByape

BosoHHbiii pesepByap (doHOHbI, hoToHbI) Npy 0bpaTHOIA
Temnepatype 3

Do) =V + 1) (o)~ 5o40-p(0) = 500 ) +

1 1
+ o (22plt)o- ~ jo-arplt) - yp(tio-a. ).
roe N = eﬂw+—1 — pacnpegenermne Boze-diiHwTeliHa Ha YacToTe
nepexoga.

A rge xuMmnyeckuli noteHuman?
=0 gns poToHOB N HOHOHOB.
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2-ypoBHeBasi cucteMa B OO30HHOM PaBHOBECHOM pe3epByape

Otmetum, uto Dy (p) = D(p) npu h = wpoyo_. MosTomy ot
yeHa BuAa h = wpoo_ MOXHO U3b6aBNTLCA nepeigs Bo
BPaLLAOLLYIOCS CUCTEMY KOOPAMHAT:

d

= D(p)
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2-ypoBHeBasi cucteMa B OO30HHOM PaBHOBECHOM pe3epByape

Otmetum, uto Dy (p) = D(p) npu h = wpoyo_. MosTomy ot
yeHa BuAa h = wpoo_ MOXHO U3b6aBNTLCA nepeigs Bo
BPaLLAOLLYIOCS CUCTEMY KOOPAMHAT:

d

Z,=D
5P =D(p)
VpaeHeHune bnoxa:
d .
-3 0 0 . 0
G=10 -3 0|, b=(0], =N+
0 0 —v 70

VYnpa>xxHeHue. [1poeepuTtsb, 4TO 3TO AECTBATENLHO TaK.
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2-ypoBHeBasi cucteMa B OO30HHOM PaBHOBECHOM pe3epByape

Pewenune nuneiinoro OV:

d
— 0 =GU+b
dt
Gt
. et ¢ — Iz
Uv=e""Uy+ b
G
([JaHHOe BbIpaXkeHNEe MOXHO CAENaTb OCMBIC/IIEHHBIM 1 MPW

det G =0.)
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2-ypoBHeBasi cucteMa B OO30HHOM PaBHOBECHOM pe3epByape

Pewenune nuneiinoro OV:

d
—uv=GU+b
dt
Gt
. Gt ¢ 1z
v=e "+ b
Re
([JaHHOe BbIpaXkeHNEe MOXHO CAENaTb OCMBIC/IIEHHBIM 1 MPW
detG =0.)
CraumoHapHoe peLueHue:
G’Ust + g— 0
Ut = —G b
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2-ypoBHeBasi cucteMa B OO30HHOM PaBHOBECHOM pe3epByape

Pewenune nuneiinoro OV:

d
—uv=GU+b
dt
Gt
. Gt ¢ 1z
v=e "+ b
Re
([JaHHOe BbIpaXkeHNEe MOXHO CAENaTb OCMBIC/IIEHHBIM 1 MPW
detG =0.)
CraumoHapHoe peLueHue:
Gy +b=0
Ty = -G~ '

Pellenne B TepMUHaX CTaLIMOHAPHOIO peLleHmns
o Gty - R
0= e"" (Vg — Ust) + Ust

T — Ty = (T — Tst)
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2-ypoBHeBasi cucteMa B OO30HHOM PaBHOBECHOM pe3epByape

B AaHHOM Chiy4dae:

e 2 0 0 0
= 0 3t 0o |, da=1 0
0 0 e -2
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2-ypoBHeBasi cucteMa B OO30HHOM PaBHOBECHOM pe3epByape

B AaHHOM Chiy4dae:

e 2 0 0 0
Gt = 0 e"2t 0 ; Tsy = 0
0 0 e -2
]
Pst = 2 070
0 1+7
2
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2-ypOBHEBAs CUMCTEMA

B DO30HHOM paBHOBECHOM pe3epByape

B AaHHOM Chiy4dae:

e72t 0 0 0
= 0 3t 0o |, da=1 0
—~t _J0
0 0 e 5
_o
S 0
Pst = 2 H_'y?o
0 2
OTHoweHne HacenéHHOCTEl
ol 1 1
1—70 . 1—m . N e'B“’O—l 1 _6*5‘00
0 T = =
R N+1 o 1 T 1fefeo—1

— cooTBeTCTBYeT pacnpeaenequto ['mbbca.
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2-ypoBHeBasi cucteMa B OO30HHOM PaBHOBECHOM pe3epByape

Pewenne

~

Vo€

<y
Il
[N]SIENIS)
~+

Voy €
voe” "t — (1 — 8_7'5)%0
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2-ypoBHeBasi cucteMa B OO30HHOM PaBHOBECHOM pe3epByape

Pewenne

Vo€ t

[N]SIENIS)

t

Voy €
voe” "t — (1 — 8_7'5)%0

<L
I

HapmcyeM ANHAMUKY B NJIOCKOCTUN Uy — Vy:

ol v
67 Et = 7:0
Voz

2

v
v, = <UOZ+%>6—W_%: <UOZ+%>;_%
Y Y y

— napabona ¢ MUHUMYMOM B TOYKe (0, —Yy—o)
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2-ypoBHeBasi cucteMa B OO30HHOM PaBHOBECHOM pe3epByape

/ v
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2-ypoBHeBasi cuctema B OO30HHOM PaBHOBECHOM

pe3sepByape

1.0
0.5
T 0.0
. -0.5
1.0
-1.0
\ 05
| |
\
| 1
\ 0.0
| |
\
|
P |-0.5
l-10
1.0
0.5
0.0

L —" -05
-1.0
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Yuctas gedasnposka 2-ypoBHEBOWR CUCTEMBI

— 1 _ (7 = = 3
&P— 2[[p,C],C], C—(G,O’), aeR

= —2([[¢ x @] x d],7) = —2(a(a,v) — v|a?, #)
d
— = 2(a(d,v) — |a|*v)
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Yuctas gedasnposka 2-ypoBHEBOWR CUCTEMBI

d
7 = 2(a(@d) — |al*D)
d
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Yuctas gedasnposka 2-ypoBHEBOWR CUCTEMBI

d
7 = 2(a(@d) — |al*D)
d

d
0= —2|d@|*7 + 2a(d, o)

(d,7)
jal?

S olaPt~ —9|aJ?
7= e 2aPt5, 4 (1 — 2
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Yuctas gedasnposka 2-ypoBHEBOWR CUCTEMBI

G = 2Pl (1 — e-z|a\2t)d(5ﬂ70)

|l
Ecnn @ = /74pn(0,0,1), T0
1
—5llp.C: €1 = Ypn(0:p0= = p)
7= e 2ntg, + (1-— e_QWPht)PZﬁO, P, = ezez
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Yuctas gedasnposka 2-ypoBHEBOWR CUCTEMBI

(%"
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Yuctas gedasnposka 2-ypoBHEBOWR CUCTEMBI
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|
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