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I. BBeneHHe 

IIoCJie orry6JI.lntOBaruuI pa6OTli /I/, B KOTopoil: M~eJU,CTa.M lISJIOlllliJI 
Teopmo BSaHMO,IJ;9HCTB,Yiqll!WC CTpYH, llOJl9B8JI TeOplISI CTpymi 6wra npe.n;,roJKe
ua B pa6oTe 121. B/31 HSJIOJKeua noJ1eBBJI TeoplISI cynepcTpymi. Bee 3TlI 

paCCMOTp9HIDI 6wm C.D;9Jla.HU B CBeTOKO~HOil: R8.7Ili6pOBKe. KoBapJiaHTHafI 
llOJl6B8JI TeoplISI CTPYHH npe.n;,roJKeHa B , r.D;e HCllOJII,SOiaH BRST-
~'OpM8JU1SM, l1 Teopllll BSaliMO.D;9liCTBlISI paCCMOTpeHa B 15 • 

CBJISI, llOJl9BOH Teopllll CTpYHli H TeOpIDI M~eJ!bCTaMa nepBOHaqMI,HO 
pacCMOTpeHa B 121. Ta.M llORaSaHO, qTo RalK,ItOil: 'Al!a.I'!)BMM9 ~eil:HMaHa COOT
B9TCTBY9T onpe.D;eJI9HH8JI CB9TOKOHyCH8JI 'AllaI'P,~. U B ~e ItOBapHaHT-· 
HOM IIOJleBOH T9OPllll CHTYa!Uif! llOXOJKa. Ha a~51• BOSMOJKHOCTI, CB9CTH pac
qeT .D;llarpa.MM!l ~eHHMaHa It pacqeTy CB9TOKOHyCHOil: 'Al!a.I'!)a.MMH oqeHI, BaJiteH 
.D;JllI llOJI9BOll Teopu CTpYHH. llO3TOMy Hyl!tHO 6~ee r.ny6OKO O6CY'A-1!TI, 
ee CYlllliOCTI, l1 BWICHHTI, 99 06JJtHH xapaRT9p. B / 2/ C l!CllOJII,SOBaHl19M 
RBHOrO BH,ll;a W~ rpima .D;OKBSaHa 3KBKBaJI9HTHOCTI, 'AByx ,ItHarpaMM. 3TO 
MewaeT BH.I(eTr, ee O61Ilk1ii xapaKTep. 

Mu .D;ORWKSM aTo, HcnoJII,SYJI TOJII,RO cpeimMaHoBCROe npe.D;CTaBJleHHe 
CQYHlw;M_ IpHHa, KOTOpoe CJie.D;yeT HS nepBoro ItBaHTOBaHWI. STo .D;a9T HaM 
OCHOBaHH9 . ,eyiiaTI,, ~O 3Ta 3RBHBaJI9HTHOCTI, HOCHT 06llUW xapaRT9p B TOM 
CMHCJI9,qTo B JII06ofi BTOPH"IlrO-KBaHTOBaHHOil: T9Opllll penapaMeTpHSruzy!OHHO

HHBapldaliTHOro o6~9KTa cymeCTByeT aua.nor CB9TOROHyCHOil: 'AHa.I'!)aMMH lI 8CTI, 
COOTB91CTBHe M811,JJy .D;lla.I'!)aMMaMH ~eimMaHa H CB9TOKOHyCHOil:. 

B n.2 lISJIO.lKHM ~oHa.nr,mnl: cpopMaJIHSM IIOJl9BOil: TeOpllll OTR_pli
TOH CTpynH B CB9TOKOHyCHOil: R8JIB'.6pOBK9. ,D;1m 3TOro BBO.D;RM IP,YHR[tKOHaJII,
HOe HHT6I'p.HpOBaim9 no cpyHRUHOHaJII,HHM IIOJIIIM. 

B n. 3 paccMOTplIM COOTB9TCTBH9 M811,JJycJ?eHHMaHOBCKOli lI CB9TOROHyCHOil: 
.D;llal'p~, HCIIQJII,syH TOJII,KO npe.D;cTaBJieHHe nponaraTopa HS nepBoil: 
KBaHTOBaHHOH T9OpHH. 

B n. 4 llpHBO.D;HM OCHOBHH9 BHBO,IW. 

2. ~yH:KUHOHaJII,HHi,i dio'DMWSM IIOJ19BOil: T9Op1IH CTpyHU 

BBO.D;HM \PYHRrtKOHaJll,HO9 HHT9I'p.HpOBaHH9 no cpyHRUHOHaJll,HliM !IOJIHM. 

3TO H9O6XO)tlIM~ C O.D;HOil: CTOpOHH,.D;JllI Toro, ~06H B llOJ19BOH T9OplIH CTpy
Hli nocTpORTI, cpopMaJI1ISM c}?yHitUHOHa.nI,Horo HHTerp.HpOBaHWI, a c .D:PYI'Ofi -
Hyl!tHO .D;JllI Toro~ qTO6H llOKaSaTI, B006~e COOTB9TCTBH9 M9Jl{,Ity cpeil:HMaHoB
CKOil: lI 11CB9TOKOHyCHOli11 .D;llal'paMMaMH. 

PacCMOTplIM o6~ee cpyHRUHOHaJII,HOe IIOJl9 cpcx) : 



¢fr) = <P( { x-~(O'm.) I ct"'E .13<MJ}). 

U-:: O,i,.---,J)-1 In= 0 -I -· M-1 111<D J , ,,,,, ~ > ..... 
(I) 

r.zte 1) - pasMepHOIJTI, - BpeMeIDI-IlpOCTpaHCTBa, ft1 - pasMepHOCTI, 

IIOBSPXHOCTH ll J3rJri) - KOHStIHaa 3aKpUTaR 06.JlaCTI, M -IIOB9pXHOCTH. 

Hanpmmp, B c.nyqae i\1 = I - IIOJie TOtJ:StJHOli tJ:aCTIDJ;U, M = 2 - TIOJie 

CTPyHH, M = 3 - TIOJie MeM6P.a.HU .a T • .zt. ilzyHKIU{oHam,Hoe rroJie ,ItJIII CTPYHU 

( T. e. ,\-1 = 2) BB9,It9HO B 127. .I(eil:CTBH9 .IIBJif!STCiI ~OHaJIOM qJYHI{.IUI
OH8Jll,HOro IIOJI/I 

Sf cPrxJJ = foex(.s-J oC ( <PrxJ) 

Onpe.zt9JIHM WYHKIUiOH8Jll,HYJO npoHsBo.ItHYJO ,ItJIII ~oHaJia WYHKrCIOHaJII,Horo 

IIOJI/I F ( cp [ XJ J TIO WYH~OH8Jll,HOMY TIOJI!O cp [ :r J : 

J FCc/>f-xJJ 
a <p[xJ 

.,U,rw _!_ { F[</>Cl'.'J-f eS[x'-:x.]) - Fc<PcxJJ} c2> 8•-:,o E · 

r.zte S[?C 1--xJ X-- ~oHaJI 
J.l-·1 . / ) 

JT x~ -~J = n n ;; ( :(_..(s"'J -Xr(6'"") 
f'-"c l,,-""Je::8(YIIJ '· • 

3To o6o6meHHe o6UtJHOH WYH~OHaJII,HOH npoHSBO.ItHOH, HarrpHMep, 

J"r:/J[:r) \ ~ = J'fx'--~ ~ · I J cj,rxJ J ) .fcin:J ;[)x cp[;c'J = 4r~J . 

ilzyHKrCIOHaJII,HOe mITSI'pRpOBaHHe TIO qiyHKUHOHaJII,HOMY IIOJI!O onpe,It9JI/I9T 

I = f J)tpfX) F rcpcxJ J ' (3) 

r.zte 

l)q>[xJ - n n ol cf>( l·x/\q"') I crc..8~)) 
er f 13'"'' -xr.s> 

(4) 

2 

·._,,I 

-j~ 

"' 
.:,. 

. /''}o 1rn.~aeTCiI 0606meH.1IeM o6utruoro <WJ!KIUiOHam,Horo HHTerpnpoBa-

HIDI 
6 no l§jH~ MHorruc nepeMeHHHX 

I ~ 
N -¾,o,, Ir-1 

I 
r.zte 

IN = f oecpc:i;, ... ,¼) ~cc!r:{1,·",1.")J 

Mu Ilp6,ItIIOJiaraeM, 'ITO STOT npe,IT.eJI HM99T CMUCJI. 

Y.aK II . B CJiy'lae 06HtffiOro q,yHKW!OHaJII,HOro HHTSI'pRpOBaHllfi, 

MOlKHO HHTSI'pRpOBaTI, ,It]III rayCCOBCKoro qJy1IK.UlIOHaJia • 

.I(aJII,rue HaM HyJKIIll 0opMy-JW: · 

![JL'XJJ = Jo8tp[~J -~Jcic-1)J~xC6")(<f>cxJA[xJ¢rxJ -t 

+ 2JtxJ cprx~ = kC~exJ exp Jo8xffJ.,e;ltoJ]CxJArt,"< 1JJtx'J 

\ [J[,1, :i'r >'J J = f <J1c,1 .e4r >'J ox f' c-i J j~ ,« J • 

•: ( fh:1.AC?i14cxJ t-JhJ~[x_J ·t-cf,.,bJJl'z]) = 
,f -1 I/ r / A -1 [ IJ 

(5) 

(6) 

3,It9CI, 

(?) 

(8) 

.:= cu;{, -1A;4rxJ · exp jc:<9•~:co)oS.iCs)J [x] A t:x,x'J J 'X , 

r;Ite /l [ :x J - q,yHKIJ;i,IOHaJII,Haii onepaTop, ,4-t x, ?t' J - ffiyHRI.t,101IaJI 

Ip1ma .u 

oR.v:. A r,q = eJ<b ~ J.,,.. ~f:d == l'J A. I 

i J J 
r:zte A j - co6cTBe1nrue aHa1Jemm: onepaTopa ,A r:x:J 

\I>OpMy-JIU (?) H ( 8) CJie;u,ym, 9CJIR HCIIOJU,30BaTI, WoP?,tyJiy o6wworo 

rayccoBcKoro HHTerpaJia H onpe.zteJieHHe (5). 
TenepI, MOlKHO IlO.JIYtiliTI, npOH3BO~ WYHKrCIOHaJI CBSTOJO?CHOH 

IIOJISBOH TeOpIDI ,ItJI1I OTKpllTOii CTPYHU- .UeiiC'fBHe S .ItaHO B 2 • 3,IJ;SCI, 

,It]III IlpOCTOTH pacCMOTPHM TOJII,KO 3 - CTPYHH08 B3a!Th!O,IteiicTBHe. 
I>:) 

S = jh f elf'+ f~tc~J{'/);[-xJ ( 1~; -H)¢rJ-x] 
0 

+ :; f~~ f .1 ,4,} o&{ C6:-) s {r;- 1{-r.:) n :s-(~{6y ~ltf)b,-1~-
' -1 i -2-1'_/ 6J f [o,•i1d3J 
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rJ.." . ' • [ -r,,;. [-x,1 4,. .. £~ c:pf'J~J] + .ft. c. J 
' .,_ J . 

(S) 

r.n;e -'lt_OC ~ .z.. 
r«?.. J' l (- r X~:l") ) H = - C( l 6' - """"'.T~ --f --
Z, ',/ wJ~ &,7tY,- i 

::r ::- { .-:(6") 
1 

xts-) =,} 
, 

0 

o(. = 91,+ o<!l'-. ,7£.t- f>.=0(7l,{-!>",) 0.-=-()((5'.3 -act1) 
11 l\..f".1 J " l ' " / / I .J / - · ,._ 

(IO) 

CooTB6TCTBYJOIIll'lli eMy rrpOII3BO,JVIllUili l.JYIIP:I.u,IOHEWI paneH CJI6.n;yIOll{8MY; 

ey(iV-C :r,..r-o, J;;-L-xJ) = j~</ir.[u {J'1/,fa1 e){'f' i f 5l + 
~ 

t J £Wfclf'~ j-i5 tls-J ( J;(-r.J <ftp,] t ~:rxJJ;,,rxJ)} = 

Df· (' •»3. 
= .Ar Ver u9ifc~J~;:;_(T,)o$½(15J) ·)di<- r _n -~ d(fr-tf.--r:> • -

. 
0 

p·f y-2-1'._.- ( 11) 

.. Vtt,a;;;)t~, ~(~)] { -!- _§__ ~ b_ j_~ + ti. C. l e. 'W,;[J,J .. ] 
1 l:r,,tr'lj J 1 f.J'~t(~J &1.p~C:t3J J , c ···-· ) 

11 ,~ .J . .L2 

"WoU,,;-LXJ, ;-;.r:x.:JJ = fa.t(a-),6~(<1') fol<cdrfi--t;'4ri' • 
x J~{;{t<T), -.:J G-.[:f: > x1 J Ji.,,Ut-'ca-),·c'J, 

r.n;e 
~ ( ➔ · -~ -' , J . r- . · +I -f G-,,[ X ~ •)/ J =:. <=rv 'X {is), pt I L j X (6) 1 r• 1 

'1: I = ,,: tJ[>;:-r.') C, l'f'::-f ) •!\ • 
'7i',( '710!. . 

. exr .- { Jot~ f. "-':,' i'. L,,, A .. [6',-r:; 1)1 -r' J ·;_ ro')} < ;, ; -= 1, ::. ) < 13) 
. I) '11"1- 'l("" .< •) .,) l , ) 

,.., -
/1 = n e~T) D;__'J. 

,t,::.C h. ) 

t.V) Ill 

A _(r;,--'f".--'J - ~ (~'7" 
A ,,.,t. -.t'.-h 
) ;,~ "_t_ 

n,:.¥ 

1 ) I --:-,;-f . ,,ff ~ 
,,a.;~ Cc,J("C=-7 
.. ~r1.I > 
"<I r. 

(14) 

(.-) ~ ➔ \ 
yf~cs;),°tf1'-t),13CS})] -= <l'{:j-<X1 -di..) n _. f(li6"J--ljl0j)~--t_ll,,1,J, (15) 

Oj::[o
1
iid3] 

B!,.rpaJKeHHe (12) IIOJiy'I6HO no ilJ<)pMyJie (7) H ~,Jx, X' J eCTI, <liYH~OHaJI 

· Ipmra orrepaTopa "' E.. - H . ~c 

4 

~ > 

i 

J 

l 

TipOJJSBO,ItlilJ!llii \PYHKWIO~aJI (II) .n;aeT BCe Hy,K!Il16 <liYH~ Ipmra 
B ITOJI8BOii Teop.im: CTPYHU. 

3. CBII3I, M8Jl\.IIY ITOJI6BHl,I M6TO.lIOM CTpy:Illi R M6TO.lIOM MarureJU,CTaMa. 

CBff3I, llOJieBO.ll T9Op.lm: c-rpyrru Ir Teopmr B3a.HMO,ll;6.llCTByroI!lIDC CTPYH 
LiaH,n;6JII,C'l'aMa. BupWKaeTCJi COOTB6TCTIDI6.M MeJlOJY @BHHMaHOBC.KOli H CBeTO-
.KOHYCHOH .n;narpaMMa.Mn. qTO IIpOa.HaJJH3.1:IpOBaHO B pa6OTe 121 • TaM no:ica.-
3aHO, 'ITO 

. J'3 ~ 7/ / ... ➔ 
('(x, ,-x.t,, X3) :;::. n J-x..(-o,) 1!..( 'l.·(15"-), t/, "t.,; -X,(6',-), r,,· , 7~] • 

,i: f A Lf0 - ' .., ol 

.... ➔. ~ fa~ :Jcks-J.1:,Co ~ 4,- (16) 
· i1 .S{ :x3l~) -xls;J&i -'.1:i.t6:iJ 0.z) =- ~~~) e rr cr'it4: TJ-x.£s.)J :A.<P~ r'J 
~-=Cc,"itd~1 -i:1 {;i: •' ' • ' , 

r.n;e 
• ( ·• ( •e-:,. ',;-.,, )➔ 3 ( I -+-

,{;c = ~-:tl6";~) ~ -~ ;t'lcr,'rj .Acpt,pt) =- n J t -I'.) 
""' 1- w ,, .,,..:{ .t ' -

~►~- . . -.. . ~I : I 
. " ""'' _,,-. I : .,, 

:X.l~) -Z-1 --r:i, --ro 't.3 

PIIc. I. 
Hey,n;OBJI6TBOPHT6JII,HUM IIyHKTOM B 3TOM paCCYJIU46Hill'I HBJill6TCJi TO, 'ITO B 

.n;oKa3aTeJII,CTBe ncrrom,soBruru: mmue BupWKemm cJ?yH~ Ip.mm. 3To Mema
eT BH.I(6TI, ero O6Ill1Ili xapaKTep. Mu ,ll;OKalKeM COOTHOmeHRe (16), HCIIOJII,-
3y,I TOJII,KO @eiaHMaHOBCKOe rrpe,n;cTaBJieHRe WY!!~ Ipmra, KOTOpoe CJie

;u;yeT H3 rrepBoro KBa.HTOBa.HRll: 

·➔ -~ -~ 1,--+ ] 
6,-.,[X,i, -¾J = (¼;. [.X-tl<r) I ft I 't°£ J 'J:a_(t>)/ra. _,IT'"- = 

J' I ''-L 
f
. ) -~ + ' r -4 ~- a,.;ovt>- 0 

=if)~-~ ~{/¼. -/'o..) ~~C5j-r)e X. 
(17) 

➔ ➔ ➔ 
• f[~(tS",T",t) -~C5'J)[ J:[6',T,,_) -X..,(6)J 

r.n;e ~ n:so6paxeHa Ha pn:c. 2. 

~1 'Z ,,. 
~ -1.'o., 

PHc. 2. 
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3aMe"!aT0JII,HHM CBOHCTBOM ::lToro IIp0'ACTaBJlerum .!IB.1.IH0TClI TO, '!TO 

CB8p1'Ra. 'ABYJC ~ Ipmm B!lpaJm8TClI .TII3118H8HII8M 06Jra.CTII llHTerpupo-

Bamm B 'A8HCTBIDI S . CoOTHOIIIeH.IIe, KOTOpllM y::n;oBJie'.rBOpHeT [iy1n:-
J:(Rff Iplllia 

r • ( .;, I!_ t -.;, b+ · .➔ ·t J • r ~ J>.'~ • 1 b-+ - J J cf..f,, J «9:lj·(O') q;,1. X-6 ,r-t, -Z:-c I :r, , Pi , -t:, G-o (. l:;, ; , 71 > -.... ' r «, ...._ 

r . .;, -f ➔- -f J = lr"o X<!(&'), /':1,, ·-r-{. ; '.l'a. lS')' Po. I -r.._ 
1 

B!1pruKa.8TClI CJI8.JJ:Y10IItl™ o6paaoM: 

f. } J kkk 
-t- ' -~ ' -#I .f f )z ➔ ·'>I • .;, 

.lf; ~:x,a-) !~'X.(6','l') S(f.rfi ) e '1, rtt,;-6",'Lj,)-Z1,{6")) ,f [:r.c~z;)-:X/6J 
_ (. + ,.'ikk-Lo [-91/ ➔ il ..,,1 ::! _ J •).sa .. (,s;-t) $~ -/'!) e ...-.f. d a.: cs,.·r,>-~c!l'JJ H-:t,o:·r..)-¾l,CaJ (IS) 

l':-t- +)j ➔. ,.·Jxclri:b-~ ~ ... ➔ . 
= s ~l',-rl!\ .OXLo;r) e S[ t~ 'rt) ·-l;£<o:l] $"(:r.(~TA)-li.C~~' 

r'Ae 

.,af1c~·-c):: n . n ali'c6,-c) ~~(o;t) = n f1 J.1;(6',1:) 
-C~ [-r,,-r,tJ d"E(o;mH J 'lU,r,.,-c; J ,,-(:{o;'ild) 1 

.,e :t ( °' -c J == n n 11£6". i) 
· 71,(-r.,..;~1 CS't (<l,-n«J 

II O6J.!acT1, HHTerpIIPOBaHIIH 38.naHa Ha pIIc. 3 

z = I z~ 1 2. 

't1 •'l'Q. 

3'A8Cl, IICnOJI:&3OBaHO 

'T~ 

P..rc. 3. 

n n oL:tc<r:~) = 
'i"H~ 1<T1,1 G" '(EL-r.,.;t1l 

n tkit6',-r:) J(;1r~-y)-x(o-,·•1>J 
~ 

= n 
rrE': ti:1 ,-T1,J 

n cL:.c~z) n J. Ji~6:-cJ, fl~I,r,'G) Eft}~-r11-tc~,,~(I9) 
fl tef-['i'."6>'t'1) {1" 

= n f1 J;;.<~--r.) . n i:tt'1",-r1) scti,s;'T4)--tco:T1) 
"l:H--r,,.,"t'i,1 a- rr • 

-')o 
B ( IS) HHTerpIIPoBam:re S - <liYHKnliOHaJia no ~ x

1 
C~J o6ecne"!IIBaeT 

061,e,rumemre 'ABYX OelJiaCTeii Z I n Z z • COOTHOilleHIIe ( 16) JIB-

JllI8TClI peayJI:E,TaTOM BTOro CBOHCTBa. 

6 

•I', 

• Ila CW:!OM 'A8Jre, IlO'ACTa.Bl!B (I7) B JieBOH CTOpoHe (I6)' noJIY'laeM 

J-J '11"-'; ~ J J ,71,ii ·+ 
r<:x:1,z_.,l.3) = _n n, ,l:t,-(o,,-,-1c) _n n_ • fl ,t:..(s-.,·-r> 

' "'l, 6. "'"' I :I <rtL-r. Tc] o.•;;; J I 
:: I' ' ,.J a.-cc1d.4 . ... ➔' r ➔ ~ J 11c ~,. • e ~j , ;jL:ri<i'. --r., -Xl0 ·JJ s t(<> -z.)-.tl<'S":J ·,1 F,/> J c2o) i' t J t' t 

'll<~\ (-> ~ -➔ • n S ~(,;-~,'l'c)- l1(o;,'t)~-.T.t-(~1Tu)02 ) 
'13~c) ,.--.- • 

CHa"Ia.n:a. IIHTerprrpyH no-' /Jt (T. ·r,) IlOJ!Y'llIM 
J 3, " , 

J . .2 - J rr.d.. I 
1(x,, ~z, t3) = n d;i_(6. '<u)J (1 n 11' ii (6 .. ,--r), e.'A!f ;, 1. 

- .;:f 1 •I 1"-:::1 tt'ff'li,,!-1 !i.,,o J 
.I J 

('/Jr~£, •+- J.. ol-e ~~ ·r l l-r:~-4 } , } ,r l it~.;i";J ·-i;;'c,r. ) J 
j£/ Z:,, '2.3 ,-:.1 

~ J n £['tu;, ,.)-;:.Li;;.,]· f[-.r~(6"3,f.,)-'X1l6i,••Je1 -a':z.l"i,~)B.2, • 
A I ,,,,i 

3;o;ecr, CHOBa y<llITHBaJI 

..,. n n J;l. l~;t) = n f1 d:t{~.-r) • n .ll{sg:V 
,~£1'.,·r~J ~ tt€(-i;,;r3J llj · ~ _ (2I) 

}I lIHTerpIIPYH no ~ .( (6:. iTo) li ,b t (~, -rD) ' IIOJly<llIM IIpaBYJO 

CTOPOHY ( I6) • .Il,Oita.3aHO COOTHO!ll8H.1Ie (I6) • HcnOJI1,3YJI BTOT peayJII,TF-T' 

MO)KlIO aamrcaT:i:. IIpOll3BO,wIIQIIH c)yHKWIOHaJI (II) CJI8.nyI0II!llM ·o6paaoM: 

"' 
. f'J<(vir[Jr_,.l)d, 1;,LdJ == ft fc1,,.;,fAJ.~~(21J1-s1z·. 

"J.:I 

• ocr:-h'-/{J J.otro;-o> { e; .L,.,,kJ.o-L., 1 • 
·s-_;;,c ("~(,p) ;c') 

(22) 

1 S 
f ,f J",.

3
~{ [iJ{53JJ, 'r') .f. .fi_ C. } BXf 1fc fJ,:+t"J, i:r~~ 

. 
• J. ---;~,----

5 JJ(c~,.C«;)J;-z;') 

~ 

r'Ae .., 
exr w; q.1t<l, J,~l)(J J = eJ(rfSc1t,c£-;,JLt f.e't:ca;-r) 0(1z.-i1) 

. exp d£,,cttJJS.cc .. J,.(Ct(~-ft~'C',),;(f2t6,-e,J~1i)} 
H oelJiaCTH llIIT8rpIIPOBa.HRil, B S H30Clpa.llteHll Ha pnc. 4 • 

(23) 
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I I I 
1:'· 

I I 
-1!' 

I 
,t: 'l'.2, 

£0 
'1:1 2'I('C') ~:rC-r? 

Pnc. 4. 
4. 3a.Y.moi:rerure 

l) (liymw;aoml.JU,HO9 IDITerpnpoBamre ITO (2Y}II:U:UOHaJII,H1lM IIOJI.m,I IIO3-
BOJlfI9T IIOCTpOUTI, qiopMa.JIU3M QJYHKIUIOHaJU,HOro ImTerprrpoBamm ,I(JilI CHC
T9MH i:racT~, IWTOpue llM9IOT ITpOTR.lK9HHOCTI,, 3TO RrpaeT BaJ:Uiy'lJ pOJII, 

BO BTOplli:rHOM KBaHTOBamm. 

2) CBeToKoeycrrue .zurarpar•.!Llll ITOJr.f"!aIOTCJI Tor.n.a~ Kor.n:a rrporraraTopu 
B .n:narpaMMe Qei,tm.'!a.Ha 3aMeWIIOTCJI rrpe.n:c'raBJieHIDIMU ITO UHTerpnpoBamno 
Tpae1,Top1m JJYHKIUIU Iprrn:a, KOTOpue CJI9.n:yIOT Ir3 ITepBoro KBaIITOBaIDIJI. 
3TO o6'bffCH.H:9T CB.ff3I, ciieii:Hl,18.HOBCKOii II CB9TOKOHYCHO:il: ,IUiarpal'/IM. . 

Bullie Mll pacCMOTp9JllI Teopmo ITOJIJI CTpyHU B CB9TOKouycuoii Ita.IDI6-
pOBRe. Ho B JII060H Ka.JllI6pOBKe BO3UO]QiO rrpe,n:CTa.BJierrne ITO UHTerprrpoBa
HUIO Tpaer,Topmr cBo6o,n:uoro rrpoITaraTopa li3 rrepBoro rmaIITOBa.IilllI, CJie,n:o
BaTeJII>Ho, MOJKHO JJ.YMB.TI,' 1:J:TO B .lij)yroti Ra.JIU6pOBKe T8.rolte CY!ll9CTBY0T 
ruraJior cBeToKouycuon ,n:narpaMr.ru. 

3Ta rrpo6Jier,ia u rrpo6JieMa BTopui:rHoro KBaHTOBamm B 0oprna.JIII3Me 
r:fJy"'nKI:t,~OHaJII>HOro UHTerpiij)OBaHWI 6y)J;'jT o6cy-.lii,D;eHU B ,JJJlyroft pa6oTe. 

ABTopH 6mo,n:apaT rrpo(j';Jeccopa E.!il. Eap6amoBa H ,n:oKTopa 0}rnuKo-
1.iaTer.taTHi:recKHX Hayit :3.D. HecTepeHKO 3a ITOJI93HH9 H CTHMyJllijlyIOUUie 

o6cy,z.,n:eIDL'i. 
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