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Baeneaae 
( 

.B nocnenaee apeMH npoueccaM aeynpyroro·· pacceHHHSI TH>Kenhrx qacTnu ynenH~Tc~ 

OOnbWOe allliM8HHe, li STO Ca!l38HO a OCHOaHOM C TeM, 'ITO, !IX MO)!{HO liCirOllb30B8Tb nnn 

nony<teHMH nacpopMauan o cTpyKType anaKoneM~-wnx ypoaaeJt Hnep. Ocoooe MecTo an.ecb 
/1/ . 

upnaanne>K!IT KynoaoacKoMy aoaoyMaeanro Hnep • B aToM cny<tae ( oo<>I'IHO E << U ) 
' H • • ' • • • B-

aa OCHOaaHHli li3BeCTHh!X 38KOHOB aneKTpOMarHWI'HOrO a3aHMOJl,eliCTBli!l · ynaeTcg .Bb!Jle~~T~, '< ·::_. : 

a' nepaoM nop!!JlKe TeOpliH aoa-,.;yUleHHli Ty 'IBCTb Ce'jeHH!I, KOTOpa!! aaBHCHT llHllib OT CTpyK- -
. . . . . I . . .• 

TYPhi Hnpa. HanpaMep, nnH E2:... nepexonoa ceqeaae nponopuaoaanbHO aepOHTHOCTH B(E2).::-

nepexona. 

O.ziaaKo B pHne cny<raea, ocooeHHO npH pacceHHHim T!l>Kellb!X HOHOB, TaKa!! npOCTa!l 

;ca!l3b OTCyTCTayeT, ·noCKOllbKY aaa!IMOJleJicTaHe, y>Ke Henb3!1 C'IHTaTb MaUb!M H, cnenoaa­

·TeUbHO, nepaoe· npaonHx<eaae Teopaa' aoaMyme~ali naeT aen-paarmbHhili peayni.TaT. Ha. aKc­

neprtMeHTe ·aTO npHBOJlHT 'K TOMy, 'ITO rlpH HeKOTOpb!X ycnOBHHX (yaene'leHH~ SHeprnH; ·aa-::­

pHna. a np.) aaonronaeTCH c oonLwoll aepoHTHOCTbro pnn nepexonoa, aanpeweHHhrx. a nep- . 

-a oM nopHnKe ( OObi'IHO 'E <' u a ' ) • Bb!'IHCneHHH Torn a npoaonHTCH a anaaoaTM'IeCKOM npu-7 

ona>KeHMH no cpopMyne
121: 

• "'r Kyn • ." "'i: oo ,U 83. dt 
(I) 

rne duR - ceqeaae peaepcpopnoacKoro paccenHMH, <1>
1
,
1 

HOrO ( !' ~ KOHe'IHOrO ( f . ) COCTO!!HHJi !!Jlp8, 

- BOUHOBble cpyHKUHll Haqanb-

/ / 

- J.1aoraa nnll -aaMepeHIIH cnaoirx nepexoaoa npuxo.lli!TCH yaenu<taaaTb snepraro naaaro­

w~x ~aCTHU annoTb .ll~ KynoHOBCKoro oapbepa ( E ~ u a' ). B $TOM' cnyqae HeOOXO.llllMO' 

aap!!.llY c KynouoacKl!M y<tHThiaaTb €nue 11 H.llepaoe aaaMMO.lleJicTBIIe, T,e, ah!oapaTb 

(2) 

rae rO¢ - KOOpJlV.!!8Tbl OTHOCHTeJrbHOro ,llaM>KeHMH, a {~} 

Moro !!.llpa. f1PH E ~ U a ace ewe MO>KHO ,C'IHTBTb, 'ITO aaa>Keaae 'lacTMU npoacxoa.aT ~o 

KYllOHOaCKHM TpaeKTOpH!!M, Toraa; rlO.llCTaangg (2) B ( 1), MO~HO OUeHHTb aKna,ll !!Jl8p>Ib!X 

asa~MO.lleliCTBHJi B ceqeaae aoaoy>K.llei!MH, CooTaeTCTBYIOUIHe Bhi'I,HCneHHH 'a.nepaoM 

-nop!l.llKe no U OhinH abmonaeHbl a paooTe131 ; npa SToM oKaaanocb, 'ITO .llllH B3 

3 
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0 -·0. -: nepexon~8 nonyqaeTCll OT8eT 8 ailanHTH'IeCKOM 8Hne; 6&m TBK)I{e cnenaa pllll 

8hiBO.Ub8 o6-.aHepreTH'!ecKoll aa8HCHMOCTH ceqeHHll 8036y)l{neHHR 8 pal!oHe 6apbepa H-qy8-
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CT8HTeJlbHOCTH ero K 8b16opy napaMeTp08 srnepHOI'O noTeHUHBna··83BHMO.Uel!CT8HH' . U Hll 
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Bhmon popMynht ceqeHI!ll 

EyneM paccMaTpH8BTb Han6apbepHoe Heynpyroe· pacceHHHe Tll)KElJlhtX qacTHU ·( E > · U )·. . . ·u ·. 8 

__ OpH aToM o6nacTb KnaccH'IEicKHX yrnoa OTKnoHeHH~' HMee'I' npenen 0~ .. · ____!!_ < 1 · , 'noaToMy 
. E- . . 

_paCCHOTpeHHe MO)I{HO npOBOllHTb B npH6JlH)KeHHH 60JlbWOl! '<!Hepri!H; KOI'llB BMnJlHTyna ynpy-1 

\ 

. . . . /4/ 
roro pacceHHHll nnll Ha6monaeMhlX yrno8 0 3anaeTCH a aHne 

0 . ~ ' 
. ~ 21T -l2kpS!n -eo•¢-•J..-fpdz 

f(0)~-·_0_fpdp[d"-e · 2 ·\-r.v_~ 
2~r o' o "' . • (3)' 

noncTaanllll crona · U c- U0 (~) + U (;0 
B3 

, r.ZI.e 

·., =- .,. .. - Kyn , · SJJl _ 
U

0
(r) c•U

0 
lrl+:V

0 
(r) c U

0 
~) +:U~- (t)+:\b {i) 

ueHTpanbHo-cHMMeTplf'IHBll qacTb ~oTeHuHana·aaaHMonel!cT8Hll nanarowero HOHa c. srnpoM, 

, V0 •- ero. MHHMBH 'IBCTb 0 a U 
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HMeeT. BHll · ( 2), MO)I{eM 

ro paccellHHll .B anHa6aTH'!ecKOM npH6JlH)KeHHH ( k R 6-E << 1 
/5/ . E 

HHll) : 

Heynp <<I>,IHOOlit>i > · 

3anHCBTb aMnnHTyny Heynpyr~ 

6-E - aHeprHll B03.6y)l{ne-

(5) 

B cnyqae ne4JopMHpOB8HHOI'O sinpa f(O~) ·o3HB'!BeT BMnJlHTyny paccellHHll HB HenO.U8H)I{-.. .. - - '" - . . 
HOM H.npe, opHeHTBUHll KOTOpor~ B npocTpBHCTBe He H3MeH!leTCll B npouecce paccellHHll. 

06ht'IHhllt 'Me 'ron Bhl'IHCJleHHH f(O~) COOTBeTCT8yeT HaXO)I{.UeHHIO nepBOI'O noplinKa 
/5/ '. 

U ( CM., HanpHMep, , a. TaK)I{e npyrHe pa60Tbl np03ll08a, 
.63 1 • ~ - -

TeopHH 8,03MYIUeHHll no 

l1H.onHHa, Enallpa). TaKoe orpaHH'IeHHe J1HWb nep8biM JlHHel!HhlM no U 
83 

qneH9M B pa3-. 
. t· .. - . -1 '. 
·no)l{eHHH 'exp (-,~ f U dz ) cnpa8ennH80.TOJlbKO B o6nacTH yrno8 O<(a k R) , 

/ nv -oo B3 .: . · _ . . n · . 
rne an ~ napaMeTp ne<PopMauHH srnpa.; OnHaKo aTOT ·HHTep8an yrno8 He 8cerna oKa3bl-

aa~TCll HHTepeCHhiM: Hanpi!Mep, llllll nanaroiUHX TH)I{eJlhl; HO~OB c k .. 10 npH R -.. 10 'H 
. 0 . . . 

ab • 0,3 .· I!MeeM 0 '<01 • 5 ·-, 'ITO COOTBeTCT8yeT yrnaM;_ Tpy.UHO llOCTH)I{HMbiM B 3KCUe-

_pHMeH~e. 003TOMY B llBJlbHel!weM Mbl He 6yneM nOJlb30BaTbCll npennono:iKe!il!eM 0 Manoc-. 

'IH U • 
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·, l1TaK1 3~0HllJeM HCXO)lll09 Bbipa}K9HH_e: 

0 _ .. 
. . · .. 21T -12kal~--"'>o¢--..!..:...Jl1 (r)dz / ., ik . 2 ·'fiT 
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I, 
F(p) ape:xp[-._!_ J V (;) d~) 

1\v -oo 
0 <a> 

OpencTa8HM nocnenHroro aKcnoHeHTy 8 (6) 8 8H.Ue pg;:oa 

w¢ • - w¢ 
exp[-·i ~ L>.v(p~)e I-=-~ .1_[-·ll: L,w (p~)e 

_ >.v .mml >.v 
I~ (9) 

00.UCTB8J1Hll Tenepb (9) 8 (6), npOH38eneM TBM noqneHHOe HHTerpHpOBBHHe no 'd¢ , Hc­

·.nonb3yll onpeneneHHe tPYHKUHH Eecceng 
• m 271 ., 

- 1 
J;;, (z) a-_ I~xpi [-.z cos¢+ m ¢I d¢ • 

21T 0 .. 

: ( IOJ 

l3 paccMaTpH8aeMOM cliyqae npH 0 > 01 6yneM HMeTb · z =-2kpsin ~ :ik Rsln ~- >> 1. 

OoaTOMy llllll. K8)1{ll0I'O 'IJleHa pll.Ua (8UJ10Tb llO mO < Z _MO)I{IIO H<:;nOJlb3088Tb BCCI!MUTO-

TH'IeCKOe npe.UCTB8J19HHe: 

J m (z) 
~ _ -m lz * y _L i I ( 1-i) e (II) 

m -tz 
_+:(-1) (1+i)e I·, 

ITZ 

npH 3TOM m 0 o:Ka3biB89TCSI Of5.htt1HO HB~TOJI~KO 60JiblllHM, qTo· BKJI8,ll OCTBnbHhiX 'lneHOB 

psrna (9) c m >m0 npeHe6pe)I{HMO Man, Tcnepb MO)I{HO cHo8a c8epHyTb npoHHTer.pHi;oaan-

llbtl! no d¢ 
x) . . 

rn<:_ 

plln 8 exp .H nony'IHTb 

---
f(e.;)=- l v' k. I ~ '.v., . 11 fP> "' " 2 ~-(1-i)fdpp F(p)e + -l,\;::L)w(p~)(-1) 

ITSIDT 
0 

._ e . _.+ 

. . oo •Y.i I A(-)( pl 
+(!,±i) f dp oF(p)e-

-IS LJI.j,(~) 
>.v 

0 

.'\±l(p) 
. . 0 

±: 2kpstn2 

e 

.!_ r u~ (;)dz • 
-1\v.,.. 

I, 

..._ / 

(12) 

· ..... ~ 

( 13) ' 

-06paTHM 8HHI':"aHHe Ha To, 'ITO nonhlHTerpanbHall q,ynKUHll. 8 ( 12) cHJibHo _ocuHnnupyeT, 

noaTOMy HHTerpHpo8.aHHe MO)I{HO npo8eCTH MenoM nepe8ana. Cneny-eT yqecTb npH aToM, 

> 'ITO 06h;'I~O, KB_K noKB3bi8BIOT oue~KH, ,'IHCJlO OCUH~JlllUHl! __ exp (iA(:!;)) 

ll?K npe8biUfaeT 'IHCJlO- OCUHJlllllUHl! p.Jf. F(p)exp (-·iS L)w(p,;)) 
• )w· 

llpHMepHO HB nopH:-

a 3H8tiHT1 IT pH OTblc- --,. , -" 

KllHHH TO'IeK nepe8ana 3TOT nocnenHHl! COMHO)I{HTeJlb MO>KHO He y'IHTbiBaTb. -

x)_ 
¢BKTH'IeCKH • TOT )l{e ,pe3yllbTaT ( 12) MO)I{HO nony'IHTb; HHTerpHpyll HCXO.UH-Oe 8bl-

pa)l{eHHe (6) no ¢ MeTOllOM CTaUHOHapHol! _4la3hl. ... . . 
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TaKHM o.OpaaoM, nonyqaeM oKonqaTenhHbil! peaynbTBT: 
, v· . . 

1 ' ' -I:S L>.v<Pr ~)(- ll -I :S L,1. ( p ~) 
£(0 ~) c- f e Av . + f e >.v v f ' 

(+) 1-l .. . 

f<±:> 
!(1 +';) _, ___ k_ 

----v. 0 
2 SlnT 

l't+)CP£l 
e -. 1 

..;=VAl~ 
Pr ~ C:!;) 

( 14). 

F(p, )• 
<15> 

To'IKH nepeaana pf (0) (~.ne £~· ± naxo.nnM na ypaanennn 

'· d 
--A dp- <±~ ~- 0. 

.Cia> 

3aMGTHM, 'ITO B oonacTH KnaccnqeCKHX yrnoa 0 < Oo B KS:lK.llYIO H3 aMnnnTy.ll f(±:l. 
' .llaiOT aKnai:l .llBe .llel!cTBHTenbHble TO'IKH. nepeaana Pr 1 O.llHBKO npaKTH'IeCKH Bcer,lla· 

rnaBHbll! _BKna.n .naeT n£mb O.llHB H3 HHX, 'I1p_n 0 c(J O Ooe· TO'IKH nepeaana COanan~IOT, 
.·HO 3.llGC~ A1~ ~- 0. ·, H H03TOMY nonb30B8TbC~ <flopMynol! (15) .y:a<e Henb31'! - Hy:lKHO yqn-

. ·· · · · Iii· -
TbiBSTb TpeTbro nponaso.llnyro a paano:a<ennn noKaaaTens aKcnoneHTbi Ap • I1pu () > 0 

0 

Pr cTanosnTcs KOMnneKcHol!, 'ITO npiiBO.ll":T K aKcnonenttuanhHoMy: cna.lly ceqennll. c -pocToM_ 
/4/ 

yrna H"!OniO,llGHIII'I , 

. . J 

'I1o.llCTSBnl'lll (14) B <flopMyny (5), nony'IHM SMnniiTy.llyHeynpyroro paccei'!HHfi·B B.H.lle 

(0 . . -1~ 1.v<P,?<-tr ' -1 :SL Cp (> 
neynp ) c-~+l <ot>lle I <I> .>+f <'1> I e "-' _>.v ''I"'' I (-) I "'I 

> • .< i1J 

IIepea nee Bbtpa:a<aeTcn Jlii,PcpepenuaanbHO~ ceqenue ( 1): 

' 2 
r da~ • ~ :S If (fJ)j. (18) 

211 +: 1 MIMI Heynp 

Y!a nonyqenuoro Bbtpa:a<enus ( 17) MO:a<Ho C.llenaTb HeKoTop&te BbiBO.llbi, Bo-nepa&Ii, 

B 'ISCTHOM cnyqae i c- f nonyqaeM aMrrJlHTY.llY- ynpyro~o pacc~nnns,·· n ecnn 0 B03HH-
...._ 83 

KaeT >ia-aa .lle,PopMauuu H.llpa, TO ::.Ta· aMnimTy.lla cooTBeTcTayeT ynpyroMy paccennnro a 
. '· ~ ' . 

·none _.ne,PopMHpoaaunoro noTenuaana. I1ono:a<us B ,PopMyne (17) .U ~o, nony'IHM aMnna-
~ B3 ~ , 

TYIJ:Y y~pyroro paCCGHHHH B none UGHTpanbHo-cHMMGTpH'IHO;a noTGHUHana ( B npMOnH:a<~H~H 
MBn&IX yrnos .() < 1 ) : 

f =· f + f .• 
(+) (-) 

' ( 19) 

B b6~eM cnyqae i '!(-f. nonyqennoe.:B&tpa:a<enae {18) .naeT ceqenne aoaoy:a<.lleHnH nroooro 

n· ·- <lionmmoro nepexoJl.a. (KpaTHO~Tb soa6y:a<JleHnH), a To apeMH KaK yqeT nnwb nepsoro 
. . . . . . /5/ . . . ··- . 

qnena B p~ano:a<eHHH 3KCnOIIGHTbl ( 17) JlSGT TOnbKO O.llHO,POHOHHbiG nepeXO.llbl , I1onyqell~ 

llbll! peaynbTBT ( 17), ( 18) H~nOMHHSGT no ljlopMe Bbtpa:a<eime ( 1), KOTopoe ne:a<HT B oc-. 
. . . 121 « - . 

HOBO. TGOpi!H KpSTHOPO KynoHOBCKOI'O B030Y:lKJl9HHI'I ; vonee_ TOPO, npH Bbi'IHCneHHII 

a· 

~ . 

. \1:-

' (;, 
. !j. 

'1·'.· 

I 
'\ . 

J,, I~-

·r 
.~. 

-_\, 

cTprK:?:P!l..oro coMn.o:a<~TenH < <1> ~ lexP ( ~\; !."':'') 1 <I>,- >' 

. pacqe_Ta; ·p~3BHTMG _B ·aToll TGOpHH, 

MeToA pac'IeTa 

·-

\:' 

MO:lKHO Hcnonb30B8Tb MeTO.Ilbi 

I1pn KOHKpe~HOM Bbi'IHCneHHH ceqeHHH ~eynpyroro paccenHHH U9HTpanbHOe _MeCTO 38~ 

~nM~eT n~o:a<.ll~H'ne'To'Iita uepiman~ ~a ypaane~~n (1a), B oow~M-cnyqa~.u;nyq~;b ana­

- :'miTH'Ie~oe Bblpa:a<~~He .llml · p .;,pf ,(0) HeB03MO:lKHO, _rloSTOMy M~:a<'ao· a:cn~nb3~BSTbCH -~ 
1 • • • •• ~ • . • fa/ !- · ' • 

- .npaonu:a<eHHbiM. MeTO.llOM , .KOTOpbil! 3aKnroqaeTCI'I B TOM, 'ITO 'IHCneHHO HSl!,lleHHHI'I H3 

'':, 

r( 1a) 'aBBHCHMOCTb·~- pf ,(0)_ ~. OOnHCTU KnSCCH'IeCKHX y~noa_ () <0 0 . anpOKCHMnpyeTCH· noz:a-
. . 

•. pn,PMa'IecKol! uapaoonoll 
•' . 

dA<±L 
dp __ · 

;k ((:!:~ si~ ~+{sin °o ~cOn'.!::;_~)) ~II ~- o·, · 
- . 2 2 - .. Q : 

•(20). 

f.ll"; KOHCTBHTbi c; ·d 1 .I' I 'no,llOHp810TCR' 3M~HPH"\eCKH; 3HSKH ( ~)- .uepe.ll_ sin-~:_'cooTBer-· 
'I • . ·- ... -

I " ' ~ 

CTByiOT .. HH.lleKCSM SMnnn~y.ll f(t)' • 0TCIO.Il8 nonyqaeM Bbipa:a<eH!IG .llnH :TO'IeK Depeaana 
. . , 8' Oo . 

£ t/( ±.?sin r ";1Sfn,2 . 
' d . ' 

+de '' 
/ (21) 

·'· -pr -~pi 

KOTOpbie .llna yrnoa 0~>'0 0 • (:B' aMnnn1-y.0.e 1,~, ) 
·v . . . . - . . . . ' . 

· .CTBBnHR 3TO Bblpa:a<eHne ·a· <flopMyny ( 15), MO:lKHO nony'IHTb SMnnHTyi:J.y' ynpyroro ·pacceg-
....,, . \ . . \ ~ '/ . 

HBnHIOTCH y:a<e KOMnneKCHbiMII; . I1 O.ll-

nna" (19): 
' . 

- 't-

. ' _ _,.____ . 4kod(yooay-•s!ny) -IX 
i(l+:i)V. d F(p _ _)e ' - e 1 

4 . cy sin} · 

·-\ (22) 
{~)-. 

-_;.. --; ";. 

.llellcTBHTenbii~a ,Paaa, · .,llPII ycnOBHH, 'ITO 0_ < y I'.lle 

. 0 . () 
y ~ v"'n ..z-- sin: 

c ·. "X I 
< •fT 

T 
·-_KOTopyro npHBO.llHTb He oy.lleM._ 

3aMeTHM,_ qTo npHHSITH!i anpoKCHMHUHH (20) Hey,llOBneTBOpU:TenbHa .nn!I_.OnHCBHHR Ky-
. - ' ~ /' .. . . 

noH~BCKOA <flaabl, U03T~MY aMnnHTy.na B_ o6nacTH yrnoa 0<00 nonyqaeTCH Henpasamiliollo . 

O.lliiaKo -sTo ne c-1-onb a~:a<no, noctionbKY oo~a~~ o <. 60 cooTB-eTCT:Eiy~T ~ oe~i~anoM 
:·o~nbUl~~ upauenhHbtM napaMeTpaM (oonbUloe· p· ) · n_ ceqenne .non~no coana.llaTb c peaep­

'¢op.llo~c~i!M ceqeHHGMe ,llpyrnM or;aHn'IeH~eM. ;i;,pOKCHM~~H {'20) HBnHeTCH TO, 'ITO no~ 
. • . . • .-• " I 

.r:_apn,PMH~e_CKS!i_ napaoona B TO'IKe p a·p 1 CTpeMHTCH K -oo H H~ .COBUH,lla'eT C HCTHHHbiM 

: XO.llOM pacqeTHOll Kpnaol!. 3~ .. -TPY.llHOCTb Ub!TSIOTCH 0-00l!TH ,,PH3H'IeCK":M npe,llnOno:a<eimeM 

o qepn-oTe· nilpa ·: .lln!i p < p 1 HO TOP.ll" npH HeKOTOpbiX yrnax'0>,tJ
0
- (y» .!!.. ) - 1 P.lle 

7, . . ~ 2 . 
;Rep_;:-< p 1 ·', KOHTyp HHTerpapoaanns .y:a<\' Henb3n npoaecTn qepea_ TO'IKY nepeaana 

_·(noc~.onbKy -·f f (0) -~e ~M .. ~T CMbiCJta UpH Rep C <.. p ~ ). IloaTOMy OPPBH!'f'IHBHIOTC!i ni<Wb 
- I . . • . ' 

.OU9HKOl\ aMnnHTY.Ilbi ynpyroro pacceSIHH!i B npe.llnOnO:a<eHHH, 'ITO OCHOBHOl! BKna.llcB nee 
. _· . ;a;·' 

JlHeT .KOHTyp HHTerpH,pOBHH'!_~ no MHHMOl! OCH. 
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_ T~KHM o6pa3oM; ·Jlnn oGpaGoixH KoaKpeTHoro· aKcnepHMeliTa i::neJlyeT rrl!mb Bhi'Il!CrrHTb 

·, cTpyKTypHhil! ,PaKTop a· aMnrrHTyJle ( 17), Jlrrll aToro HaJlo 3aJlaTi. llJlepHhie a~n~oah!e tPyal(-. - . '- ' 
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· 'HTaK, ·npeJln·araeTcR MeToil pacqeTa ce'!eHHJ! Heynpyroro pacceSIHI!ll c B036y:>KJleHn-- ·, . - . . -
'' eM:'·I(OUUeKTHBHhiX COCTORHHJ! RJlpa KyrrOHOBCKIIM II RJlepHhiM UOT€HUIIBJ10M B3BIIMOJleJ!cTBHll 

{ . . . . . . 
. npH HaJl6apbepHh!X _ 9HeprHl!X llBJlBIOLUIIX q'aCTIIU, 3TOT MeTQJl. MO:>KeT Hal! Til UpHMeHeHHe: 

Jl~g:aHaUH3a·aKC!IepHMeHTOB C TR:>Kellh!Mll IIOHBMH H.~ - 'IBCTHUBMII; KOI"JlB Hel1b3R orpa-

• ' Hli'IIITbCll IJepB.hiM UOpllJli(.OM, TeOpll~ , B03MyLUeHHR, ,llng IICCUeJlOBBHIIR MeXBHII3Ma B036y:>KJle­

lil!g · RJlep~biM noneM HH;epecHo paccMaTprtaaTb yrnoaoe pacnpeJleneHHe ynpyro pacceRHHhiX 

qacinu uim yrnax 0 > 0 0 , T.e. T8M, r.ae cyureCTBeHHO B~nroqalOTC::SI S!.0.9pHbl~ CliJlhi. 

ABTop~I ,C'IHTBIOT CBOHM npHRTHhiM .zio;IrOM noGnaroJlapHTb C. H •. ,llp03JlOB8 38 none3-

• lio~~ oG.cy:>KJleime pa6oTbi, 
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