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VpaBHeHme C HESPMUTOBBIM FAMUJIBTOHNAHOM

PaccmoTpum runsbeptoso npoctparcteo C @ C™ n matpuuy

p:(ﬁz(; <;g|>, poo=1—TrR, R=R
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VpaBHeHme C HESPMUTOBBIM FAMUJIBTOHNAHOM

V1eepxaeHue. Pewenne ypasrernus TKCJ1 p(t) 8 C @ C”

K

d . 1 1

D p(t) = —il0s . o0+ (Llpos)L} ~ SLLp) - QP(t)LlTLz> |
=1

rae H € CV" (H = HY) v L; = /7]0)(l| € Clv+Dx(n41)

NMeET BUJ NPeACTaB/IEHHbIN Ha NpeablayLiem cnaiige, rae [¢(t)) n

R(t) ynoBnetBopsieT ypaBHeHNs

%W,(t)) = —iHeg|th(t)),
%R(t) — —iH.gR(t) + iR(t)Hlg,
roe

. N
iHeg = iH + §Z%|l><l|7
=1

—aKKpeTuBHasi MaTpuua.
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BN
HokasaTtenbcTso. st npocToThl paccmoTpum cayyaii [1)(t)) = 0.
d
SO R(t) =—i0® HgR(t) +i0 & R(t)Hg =
=—1i0® [H, R(t)]—-

—fzoeawll)llR —fzoeawR i =
—i[0® H,0® R(t) —*Z%U (0]]0)(7]0 ® R(t)—

_ % > w0 R()[1)0]|0)(I] =

=1

= —il0® H () ~ 5 3 (LiLiplt) + o) L] L4)

l

rae 6biam ncnonbsosaHbl opToroHansHocTb (O|1) = 0,1 # 0 un
onpegenenne L; = | /4;|0)(l|.



VpaBHeHme C HESPMUTOBBIM FAMUJIBTOHNAHOM

Kpowme Toro,
d
a7 T RO10)01 = = 3 R0} 0l =

dt
:—Z%\o (110 ® R(t)]1)(0 Zsz L.
l

O
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"OpHOYACTMYHOE BTOPUYHOE KBAHTOBAHME

Onpepenenune. PaccmoTpum runsbepToBo NpOCTpaHCTBO BMAA
C @ C™. MNycTb, kpome TOro, X; — BCNOMOraTesbHbIE FMNLOEPTOBLI
npoctpaHcTea dim X; > 2. Beegém nuHelinyto nHbekumto

T CoaC — @1 A&, onpenenénHyto Ha basMCHbIX BeKTOpax no
npasuny

) =) =101 @ @01 @) @01 @ @0, 1 #0;
0) = 10) = [0)1 @ -+ @ |0)n.

Takoe oTobpakeHne Bynem Ha3biBaTb O4HOYACTUYHbIM
BTOPUYHbIM KBAHTOBaHNEM.

p=>_ pill)(|.

1,k=0

OcHoBbI Teopumn oTKpbITbIX KBaHToBbIX cuctem Il. Jlekuns 8 TepeTé€nkoe AnekcaHap



"OpHOYACTMYHOE BTOPUYHOE KBAHTOBAHME

VTeepxaeHue. [lycTe a; — npon3BosibHbIl Habop onepaTopos
Takux, 4TO a”()) = |I) n a;]l) = |0). MNycTb p; yaoBneTBopsieT

YPaBHEHUNIO
d K 1 1

_ t t f
dtp(t) = —Z[O@H,p(t)]—i—;_l <Llp(t)Ll — §Lz Lip(t) — ip(t)Ll Ll> ,

¢ koapprLMeHTaMU, ONpeaenéHHLIMU B MPeabiayLLEM
yTBepXXAeHuu. Toraa p; YAOBNETBOPSIET YPaBHEHUIO

d 1,

p(t) = —il, 1+ (ama)a} ~ Safap(t) - ;m)a}al) ,
=1

ry n
H =Y Hira]ay.
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"OpHOYACTMYHOE BTOPUYHOE KBAHTOBAHME

B dmznueckux npunoxeHusix B Ka4ecTee onepaTopos a; Yalue
BCero BblbupatoTcst

@ 6O30HHbLIE onepaTopbl YHUUTOXEHUs b;, yAOBNETBOpSIOLIME
KaHOHUMYECKIM KOMMYTALMOHHBIM COOTHOLLIEHUAMY
(b1, b1] = i, [b1, br] = 0,
@ (bepMUOHHbIE OnepaTopbl YHUYTOXEHNS f;, YAOBNETBOPAIOLLME
aHTUKOMMYTALIMOHHLIM COOTHOLLEHUSIMIA
(i 11} = s {1, fe} = 0,
@ /IBYXYPOBHEBbIE OMepaTopbl YHUHTOXEHUS 07,
yAoOBNeTBOpsAOLLMe
{O’l,JlT} =1,{o;,01} =0,[0y,01] =0, [01,0;2] =0,l #k.
BaxHO 0TMeTUTb, 4TO He 0bs3aTeNbHO BLIBUPaTL onepaTopbl
O/INHAKOBOrO TUNa ANA BCEX WHAEKCOB.
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"OpHo4acTuyHoe BTOpPUYHOE KBaHToBaHue. [pumepsi

[nsi (6030HHBIX) rayCCOBCKMX COCTOsIHMIA BBEAEM "OMOIOBUHEHHbIE"
obosHauenns p; = Tra;p, Vi; = Trajajﬁ — i1,
Zij = Traza;p — i

VnpaxHeHnue. Ecan obosHaunTs, 10 V(1) = e~ tHert
pu(t) =V (t)u(0),
Y(t) = V()Y (VT (),
Z@t) =V () Z0)VT(t)

OcHoBbI Teopumn oTKpbITbIX KBaHToBbIX cuctem Il. Jlekuns 8 TepeTé€nkoe AnekcaHap



"OpHo4acTuyHoe BTOpPUYHOE KBaHToBaHue. [pumepsi

Mogenb [rxeiinca-Kammunrca ¢ guccunauueii (Cauges) npu
HyNEBOI TemnepaType onpegensietcs ypasHenunem [[KCJI

d
() = —i[QoTo +wibTb + g(oTb + abl), p(t)]+

2 (s0to! — J0100(0) — g1

OHo cBOANTCS K OQHOYACTUYHOMY

%P(t) = —i[Q) (1] + wi[2) 2] + g(|1) (2] + [2)(1]), p(8)]+

+w(mumwuwn—;mmmw—§mmm@0.
A oHo K ONHaMUKE C HESPMUTOBbLIM NMAMWJIbTOHNAHOM
Her = Q1) (1] + (w1 — 5 ) 12)(2] + 9(2) (1] + [1)(2)).
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HemapkoBckuii pe3oHaHCHbIA pacnag

BepHéMmcs kK Mogenn cnuH-6030Ha B npubninxeHun epatuatollelica
BOJIHbI:

G(t) —_ 9267(%+iw1)t

Hes = Q1) (3] + (w1 — i3 ) DT+ gD (A + DN,

Sl = (0 ) ()
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HemapkoBckuii pe3oHaHCHbIA pacnag

PesoHaHcHbIW cnyyvait wy = €.
PewweHune B cnydae HavanbHoro ycnosusi ¢ (0) = 1,47(0) =0
UMeeT BUA

— o (FHi)t e
bi(t) = e G (chAt~|—4AshAt>,

i(t) = —%6_(%+i9)t sh At,
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