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0 nepepacrrpeneneann raMMa-nany'IeHHSI KBCKBJlHhiX rrepexonoB '.:· 
SI)lepHbiX nonoc IIpll :~orrrrnepOBCKOM CMellleHI!ll ( paCCMO.TpeHne: 6ea v 

JlOIIOnHHTenbHOPO IIOTOKa) . 
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BbiBOJlSITCSI MaTeMaTII'IeCKHe MonenH rrepepacrrpeneneHHSI raMMa-nany'Ie- ~ t] 
HllSI KacKiJlHhiX rrepe~-OJlOB. SI)lep!lbiX rronoc rrpn' JlOIIIInepoBCKOM CMellleHnn, t·i:. j 
Opouecc: paccMaTpnBaeTCSI 6ea norronanTenbHhJX noTOKOB. PaccMoTpeHbl · ""'··- i 
pa3Hbie cny'IaH B aaBHCHMOCTH oi ycnoBufi, HaKnanhJBaeMbJX aa cpenaue Bpe- · ,\ 
Meaa l!ill3HH. PeweaHeM o6paTaofi aanaq'u onpenenmoTcSI cpenaue BpeMeHa '? 
)!{1!3Hll B036y)KJleHHhlX COCTOSIHllii: 1!3 'aKcnepHMeHTanbHbiX OTHOWeHHli aMrrnn
TyJl; · B MeTone nonrrnepoBcKoro CMememiSI. OpnBOJlHTCSI 'IncneHHhJii rrpnMep 
aaannaa BbiBeneHHhiX Monenefi ·B···~acTa'o~ cny'Iae.:·. 

,, 

Coo6meHMe Oth.e.rnmeHHoro HHCTHTyTa ll,nepHbiX · HCCJie.nosaHHI 

Jzy6Ha, 1~74 · 
,. ,,_ 
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On the Cascade Gamma-Rat:Redistributiop . 
. in .. the Recoil-Distance-Doppler-Shift Me.thod 

' ~ •-. 

Hathematical models usefull ;for the recoil-distance-
··· , .poppler-shift studies· of; .ca.sca'de. gai&na-ray redistribution 

are derived. The process, is co~sidered without'side feed-. 
ing: Several cases are considered under different cbndi-· 
tions on the mean lifetimes. By solving th~<'rev~,rse ·'prob
lem the .mean lifetimes o:Cthe excited nuclear states are 
determined, using the·experimental gamma-ray intensity 
ratios.' Numerical. exampl·e of a.nalysis of one ··of ·derived 
models is given: · .. :: ... 

I" '( ~ ... ~ ..... 
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1. BBEJ(EHHE 

H3y'lenue BpeMeH lK1i3HH Bo~6y:lK)ieuu..ix J(nepuw'x: co- · 
CTOJIHidt fi03BOJllleT nony'IHTb 'a6comoTHWe MaTpH'IHWe 3ne
MeHThl nepeXO,AOB H conocTaBHT& no-nyt.eBHLre pe3ynLTaTW· 
c · cymecTBYroUUIMH Mo.nen~oui..Ma Bo:nao:B'w)ia . WYHKiutJIMa. 
lion&moe' pacnpocTpaueHHe nony'IHn :M:eio.n, OCBQBaHHbtB Ha 
ucnon~o3oBauuJI .. ·34MI.JeK1i .norinnepoBcKo ro· 'c'Me'meuaJI:· raM:Ma.~ 
u3nyqeuus 8o36y:lK.Ae811wx. s.nep, .·o6pa3o'Baliuwx_s.·peaKUHH · 
H. pacna.naroiQHXC$1· ·Ha: neTy Ill . . •. CpeJilliie~ ,'BpeMeHa xcH3HH 
ri Bo36y:lK,AenHwx cocTos~:~uii onp~.nensloTc2. ll:i-.3Kcn.epuMeu:. 
TanhHhiX 3Ha'leHHH R. (T} Ha OCHOBe 3aBBCHMOCTii : . . . ·. . ·a . . . . . . . . 

R. (T)=· 
N~(T) /1/ 

1 N u(T}+N s (T} 
I i 

·-' u 
r.ne Konu~ecTBo uepacnaBWHXCJI JI,nep N. . H KonaqecTBO 
pacnaBWHXC$1 JI,Aep N ~ B .i ·TOM. COCTOJIHH~ 3anonuoe' BpeMJl 

. I . . . . ·' . . 

nponeTa T 3aBHCliT oT rk (k =I , ... ,.i }. 3To npHBOAHT K He-
o6xo,nHMOCTH HaXO:lK,AeHHJI aHaBH'I'H'IeCKOrO BMa.' 3aBHCHMO-
CTH N i H N r OT Ti .nn• npoH3BOBLHOrO KonuqecTBa.B03-
6y:>~e.nenuwx ypoaueii nonocw. . . . 

. .•.. 

,l{anee o6o3naqaeM: D- - paccTOJIHBe-'MHIUeH&-cTonnep; 
Y - _CKOpOCTb s,nep OT,Aa'IH; T=D/ v ;. · HHJteKCOM u - uepac.; 
naBWHeCJI

9 
HH,AeKCOM s - pacnaBWHeCJI i :-TWe c·ocTOJIHliJf · .·. 

.nns 0 s t $ T ' ; T uaM - Bp·eMJI H3MepeuKJI• B uacToJIIIteii 
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pa6oTe BhiBO,IVITCH HeKOTOPLie MaTeMaTH'IeCKHe, MO~eJIH 
nepepacnpe~eneHH.B: raMMa-H3JIY'IeHH.B: KacKa~HhiX nepexo- _ 
~OB H Ha HX OCHOBe CTaBHTC.B: o6paTHa.B: 3a~a'la onpe~eJieHH.B: 
r 1 •. B KoHne pa60Thl ~aeTc.s: 'IHCJiemlhiH npHMep aHaJIH3a 
O~HOH H3 Haii~eHHhiX MO~eneii. 

Pe3yJILTaThl pa6oThi nony'leHhl Ha ocHoae cne~yroiD;Hx 
npe~JIOJIO:>KeHHH: 

a/ H3BeCTHO, 'ITO B peaKD;H.B:X COCTaBHOrO .s:~pa C HC
ITOJih30BaHHeM T.s::>KeJihiX HOHOB c Maccoii A-.:~ 3aceneHHe 
KOJIJieKTHBHhiX ITOJIOC npOHCXO~T ITO'ITH ITOJIHOCThiO. npH 
~ocTaTO'IHO BhiCOKHX 3Ha'leHu.s:x cnHHa/2/. B paccMaTpH
aaeMhiX HaMH MO~eJI.B:r 3TO IT03BOJI.B:eT npeHe6pe'lh IT060'IHhiM 
3aceneHueM; , · · ·· 

· _· 6/ ~u4>c~JepeHn;HaJILHoe ce'leHHe pacce.s:HH.B: Pe:iep!lJop~a 
.s:~ep oTAa'IH Ha 6onLmue yriihi so MH:oro pa3 MeHLwe, 'leM 
Ha yrnhl, 6mi~Kie · :K. · Hymo. Ha oc:Hoaailuu 3Toro 'Mmt<eM 
ripeHe6peql. 3dJ4JekTaMH o6paTHo pacce.s:mihiX .s:~ep oT~a'IH 
oT CTonnepa; ._ .· _ . 

a/' :B'peM:B: H3MepeHH1i T .'H3M acer~a Ha MHOro 6onhwe 
nonHoro BpeMe:H:H' nponeTa T. 3To ~aeT :Bo3Mo:>KH'ocn~ npo
necc nepepacnpe~eJieHH.B: paccMaTpBBa Th KaK nyacCOHOBCKHH 
c HenpephiBHhiM ape.:MeHeM, B TaKo.MacHMITTOTH'IeCKOMnp:U:-
6n:H)KeHHH .· onpaB~alio' HCllO.riL30BaHHe }:\a!lJ!lJepeHD;HaJihHhiX 
ypaaHeHu·H: c nocTo.i:HHLiM:H 'ico34J4Jun:HeuTaMH ;3;. · · 

2. BMBOjf OCHOBHMX COOTHOIIIBHH.tf. 

IlyCTh KaCKa~ COCTOHT H3 0 B036y~~HHhiX COCTO.B:IIHH. 
OTCYTCTBHe ~onoJIHHTeJILHoro npHTOKa H coxpaHeHBe o6mero 
xon~qecTBa .s:~ep .N 3a _BpeM_.s: T HaM 3KBHBaneHTHO cooT
uoweHH.B:M: 

Nu (T)+N 8 (T)=N, (.i =l, •.. ,n). 
i . i 

~H~eKC n OTHOCHM K CaMOMy HH:>KHeMy COCTO.B:HHIO, /HanpH
Mep, 2+ B poTaD;HOHHOH ITOJIOCe qeTHO-'IeTIIhiX .B:~epj. 

KpoMe COOTHOWeHHH /1/, O'leB~HO, ~pH J-+ -~ 'HMeeT 
'MeCTO: 

4. 

~ 

I 
I 

J. 

f 

Nu(O) = N ~{T) = N, (i-::.1, •.. ,nL 
1 . 1 . 

· u· _ s · •· · 
N.(T)=N. (0)= 0, {.t=1,.~,n). 

1 . . . 1 . ·· .. 

/2/ 

IlpH ~aHHOM 3Ha'leHJlH t=:T XOJIH'IeCTBO HepacnaBUIHXC.B: 
.B:~ep B .i -T_OM · COCTO.B:HHH N ~ COCTOHT H3 .i XOMITOHeHT; 

. . 1 

- i - . - . 
N~( T)=! N~(T) 0=1, ... ,11)~ /3/ 

_-1. a=l 1a · 

EcnH y'leCTb, 'ITO TuaM. HaMHoro 6onLme 'leM T, paBeH
CTBO /3/ BhiTCKaeT H3 TOrO, .:'ITO N l 3aBHCHT TOJihXO OT 
npe~J.mYID;BX cocTo.s:HBii 1, ..• ,tl, fuo He OT _nocne~yroiD;Hx 
COCTO.B:HHH: l+l,~ .. ,n ~~ -c ~_pyroii. CTOPOHhi,_O'IeBH~HO, "'TO 
napnuaJihHhlii BKJia~ N .u (T) coxpau.s:eTCJI 11 3anHThiBaeT 

lU - • 
Bee ~nocne~yroiD;He .cocTO.B:HH.B: .l + 1, ... , n • . Ha oc11oBe 3Toro 
3aKJIIO'IaCM, 'ITO 'JIMCIOT 'MCCTOpaBeHCTBa: 

~ - • -:: . • • : -. • • • • .¥ 

N ~a(T)=N:U(T) _·(k=l, ..• ,i; a=l, •.. ,k~. /4/ 

PeKYppeBTHa.s: l}x>p:Myna /4. jno3aon.s:eT .onpe~eJIHTh Bee 
· l N iu L 3a BCKJIIO'IeHH~M -~ N~ 1 l · . u . B cnyqae .i=a CKOpocTh.H3MeHeHH.s: N 1,_1 i+l CKna
~hiBaeTCJI H3 HaKonneuu.s: -N1u1 B pacna.na Ni~l-,;+l · , no3-
TOMY HMeeT MeCTO CJie~yroiD;a.B: CHCTeMa ~HW4JepeHD;HaJihHhiX 
ypaBHCHHH 

d· dt Nlul (t}= 
_ ~N;1 (t), 

rl 

LNU. (t)= .LN~ (t)- -
1
-Ni+l i;l (t), 

dt i+l,i+l T 1i T • 
. ~ i l+l 

/5/ 

(O,$_t::;,T; Ji=l, ... ,n-1). 

CucTeMy /5/ ()y~eM paccMaTpBBaTh c Ha'la.nbHhiMH ycnoaB.s:

MB 
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, N~i(O)=oiiN (.i =1, ... ,n), /6/ 

r~e N - _o6~ee KOJIBqecTBO .aiiep· 3a apeM.a T .IiaM . /f>es 
KpOHeHKepOB CHMBon/, KOTOpLie cne~yeT · H3 /2/ H /3/. 

PemeHHe 3a~aqH KoiiiH. /5/-/6/ OTHOCHTenLHO pa3HLIX 
_np"eAnoJ1o.>keHiiii to r. · (i = 1 , .. :, n > · " · .liae'i" :Bo3Mo>IrnocTi. 
.. •;·,t.· •. , ' < • : • I .· . . • " . . - " - . . ~ 

BLIBeCTH COOTBeTCTBYJOll\He KOHKpeTHLie cnyqaH MO~eneH 
~n.a. nepepacnpe~eneHH.H H3nyqeHH.H. KacKa~HLix n;epexo~oa 
B a~epHLIX nonocax. 

' ~ . , . 

. ''·3: CJIYIJAil POTAL(HOHHOR IIOJIOCbl, 
- .- ~:' 7: • • .~ ••• ' ' • ' • "lo. • ' .>- .... • 

. C:·Haq~n.a:pacC'!'f~TpHM cny~aii, KOr~a BCe ri pa3lii.le: 

r 
1 

'f r k (F= I, ... , n ;"~ =i -tl>i:~; n }. ' · ·" - /7/ 

PeweHHe 3a~aqH /5/-/6/ npH t = T ~aeTc.H BLipa:>KeHHeM: 
' ~ . 

I i-2 _I. 
'N ·U ('I) ,;;'N" I·. :-~rl e Tcz; 

I i . a= I ·I · 
n_.(r -ro ) 

n ' a L ., 
L=I 
t~~ : ; - . 

• • .<' " • • ,. • • ~ _,..I • ;\' . .: ' ' 

( i'=I,.:.,-n). /8! 

.,. ;; ~ 

llo~cTaana.H /8/ B /3/ H y'lliTLIBa.H /4/, An.H K(>nHqecTBa 
HepacnaBWHXCH .H~ep_B, i -TOM COCTO.HHHH nonyqaeM: 

. i . i . 

N~( T) = IN lua (T)= I N~k(T)= 
a=I k=I 

k 2 . k · r - rk e I . s 
N I I k-

k=I s=I TI (r -re ) 
e =I s 

e" s 

T 

rs 
1-I . i_ rk 

N I · ) 
k=I ·n (rk -r e 

e =I 

. e" k 

. /9/ 

e 

·T 
rk 

Cnpaa~~nHaocTb ·· p~~~HcTB~ '/9/ ~:JI.H.;~6~ro i ~oKa:iLiaa-
eTc.a MeTO~OM nonHOH MaTeMaTHqeCKOH HH~yK~HH. ..,. 

6 

J. 

.. 

$> 

T 

,D;m1 .i=1 H3 /5/ H /6/ nonyqaeTC.H 
u. . . 

N I (T)=Ne_ Tl 

llpe~nono:>KHM, qTo aepHo cooTHomeHHe /9/ ~.a Hei<:oTo
poro :i ·> 1. ,lJ;oKa:>KeM, qTo oHo•aepH:o H ~.n~ i + I. YqHTLIBa.a 
/3/, /4/ H /9/, nonyqaeM: ' · 

Nu (T)=Nu(T)+Nu (T)= 
i+I i. i+I,i+-I . __ , 

i+l . N I rk_ _.I 
k=l i+l e 

7

k 
o ll ( r.k - T ) 
L =I f 

'u 
~ N i+l (T). 

f"k 

TaKHM o6pa3oM, /9/ .aBn.HeTc.H HCKOMLIM. peweHHeM ~n.H 
poTa~HO~HOH non~CJ:>~• COCTO.Hll\eH H3 npoH3BonbHOro qHcna 
B036y:>K~eHHbiX COCTO.HHHH. 

4. CJIYqAiJ "HCKA)J(EHHOil" IIOJIOCbf. 

llpe~nono:>KHM, qTo Bee· r 0=1 , ... , n) 
co6oii: 

paBHbl Me:>K~Y 

T = T = •... =T =:r··;. 
I 2 n 

: .~: ';: 
/10/ 

CHcTeMa ~H4xtlepeH~HanbHhiX ypaaHeHHii, aii~.iiorHqHa.H cHc-
TeMe /5/' cooTBeTCTBeHHO, npHHHi.taei ail.n: : ; 

d u 
-N ( dt 11 t) 

.I u 
. -rN 11 (t), 

. ~ N u ( t) = ...!. [ u ( ')- u . ( ) 1 . 
d . I. • 1 . N . . t N "+I· . +. 1 t , t 1+ , I + · • T I I I ; I ... 

(0~ t ~ T; 1 = 1, ... ,n-l)~ 

/11/ 

.!7 
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PemaH 3a.o;aqy /11/-/6/, .o;nH nepepacnpe.o;eneHHii KacKa.D;HhiX 
nepeXO,D;OB N'!' (i =1, ••• ,n) B 3TOM cnyq~e c yqeT<lM. 
/3/ H /4/ no.riylJ:aeM:: . · · · 

. . . T 
i-1 ' k . --

· · N ~ (T) = N 2 ·· L ( ·T ) ' e r 
1 . k=O k! r ·, 

/12/ 

5. IIOJIOCA C "HCKA)l(EHHhiM " yqACTKOM 

PaccMoTpHM -cnyqaii, o6o6I.Q8.IOUUIH B HeKoTopoii Mepe 
npe.o;hi.D;YillHe .o;aa. IlycTL .o;nH 1 rk} HMeroT.MecTo coon~owe

HHB: 

Tk f,rk+f (k=1, •.. ,rn-1; f =1, ... ,rn-2), 

Tk=Tk+1 (k·=rn, ... ,rn+.n-1), 

Tk f,rk+£' (k=rn+n, ... ,rn+nH_; f =nl+n, ... ,rn+nH-1), 

(rn~._l, n~O,r2,0)~ 

~JIH 3TOrO CJiyqaH .MOJKHO peWHTb COOTBeTCTBYIOIIlYIO 
3a.o;aqy KomH H HaRTH HYJKHOe Bhlpa:>KeHHe .o;nH N ~(T).· OT-

. . .-· . . ~ 1 . 
MeTHM, 'iTO K 3aBHCHMOCTH, aHanorH'iHOH 3aBHCHMOCTJIM. 
/9/ H /12/ ,D;JIH paCCMaTpHBaeMOrO CJiy'iaH, MOJKHO npHHTH 
Henocpe,D;CTBeHHO . H3 COOTHOlUeHHH · /9/ 'npH nepexo,D;e · K 
npe.o;eny .o;nH cnyqag paBHbiX r • ~iiHKOJIH'ieCTBailepacnaa-

. m 
lUHXCH B,D;ep B rn +il +r-TOM COCTOBHHH npH t= T llOJiyqaeM: 

N u 
m+n + r 

(1) 

m+n+r-1 T 
m-1. r. --

=Nl2 J.' e,.ri+ 
i=1 n+1 m-1 r 

(r. -r ) [II (r. -ro)][II (r. -r £ )] 
1 m+n e=1 I L f=1 1 m+n+ 

e;t, i 

8 

4 

.. 

.1. 

.,. 

'.r 

n 1· s . . 
+ II I ([ D ps (O)]Okr 

s=O S. · .· m+s 
)+ 

· m+n+r-1 . . T · · r r . ,. . - . . . 
+ I m+n+go e r m+n+g }, 

g=l · · n+1 m-1 . . . r · . 
(r . -r ·) [II(r- -r)][ij(r . -r . )] 

m+n+g· m+n f=1 m+n+g e h;,.1 m+~+g m+n+li 

h/g 

' . ._, ~ · m+n+r-1' 
. . s T 

s 
( 0 :; r' ' · ) ={ r · -·r ) m e 

m+s-1 ·. , m+s-1 m+s m+n+r . 
· · II ( T -To ) 

f=l. m r. . 

p 

ffm 

/13/ 

.,T 
Tm ........ 

QqeBH,li;HO; 3aBHCHMOCTb /13/ CO,D;ep>KHT paCCMOTpeHHbie· 
B n.n •. 3,4 cny~aH. B 3aBHCHMOCTH /13/,' o.o;HaKo, co.o;ep
JKHTCH pH.D; HOBbiX cnyqaeB, npe,D;CTaBJIHIOIIlHX HeKOTOpbiH 
HHTepec. TaK, HanpHMep, H3 /13/ nonyqaeM CJie,D;yrolllHe ... - ''· -.·-

HOBbie CJiyqaH: .. 
a/ · nonoca c "HcKaJKeHHhiM" HaqanoM 

Tk =Tk+1 (k=1, ... ,n), 
.. /14/ .·. 

rk ~rk+f (k=n+1, .•. ,n+r+1; ·e=n+l, .•. ,n+r). 

~JIB 3TOrO CJiy'iaH B /13/ ,D;OCTaTO'iHO nonmKHTb rn d.1 • 
6/ llOJIOCa C "HCKa:>KeHHhiM'·' KOHnOM. ' 

r ~r .(k=1, ••. ,rn-l;f•=1; .•• ,rn-2), 
k .k +f . /15/ 

r =T (k=rn, ... ,rn+n-1)> 
k k+1 _ .. ·\. <1-

Peweli:He nonyqai:ncB, ecim B /13/ nono>KHM r=O. 

.9 .. 
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6. lJHCJiEHHOE PEHIEHHE OEPATHOH3A,4ATJH· 
0 HEPEPACHPE,lfEJIEHHH 

~Hcneuuoe peweuue nepeonpe,lleneHHhiX CHCTeM ypan
ueuuii· 3KcnoueunuanLuoro THnasnnseTcs CHnLHO ueycToii
'IHBOH 3a,ll~'leH OT'nocHTCnhHO KOne6aH~H BXO,llHhnC ",llaHHhiX, · 
a TaK)I(e oTuociiTenLuo owu6oK o:Kpyrne.HHii npu ni.monuemi:H 
apullJMeTH'IecKHx · onepanuii 141. K TaKHM BLI'IHCJ111TenLHLiM 

3a,lla\{aM CBO,llHTCH auanH3 BhiBC,llCHHhiX B npe,llhl.zlYlllHX 
nyHKTax MO,lleneii nepepacnpe]le.iieuus raMMa-uJnyqeuus 
.KacKaAHLIX nepexoAOB. CyllleCTBYIOlllHH onLIT noKa3hiBaeT 151, 
.'ITO ripu6nH*euuoe peweuue ·nocTanneHHLIX o6paTHhiX ·Ja,lla'l 
HaXO)I(.zieHH.II T i _(i =1, ..• ,n) H3 3KCllepHMCHTanhHh~X 3Ha'le; 
HHH R i MO)I(HO OCyl.l{eCTilHTh Ha OCHOBe perynspH30B.aHHhiX 
HTepaU.HOHHhiX npOU.eCCOB THna raycca-HLIOTOHa /4 ,S/~ 

fipHBe,lleM , KOHKpeTHhiH. npHMep HaXO)I(,lleHH.II. cpe,llHHX 
BpeMeH )I(HJHH poTanHOHHOH nonOChl OCHOBHOrO COCTO.II~H.II 

I60 Yb, ·'KOTOPLIH nonyqaeTcs .. B peaKnHH ( ·~0 Ar ,'4 n). ,lJ.ns 
3Toii nenu iipuMeuseM cTaunapTHYJO nporpaMMY C 0 M PI L 
/liH6nHOTei<a nporpaMM OHJHI - ,lJ.y6iia c·-401/ ,. HcnonL-
3YIOmyio . nonnporpaMMY. REGN ·/.6/ . B Ta6nune /cip. 
13 H 14/npHBOAHTC.RBXOAHhleAaHHbie R.(D. )~1!l(J~+J:")-~; 

. I J • I I I . 

(i =1 , ... , 5; j = 0., ... , 12). . liHAeKC 1 = 1 COOTBeT-
CTByeT a 3TOM cnyqae cocTosuHIO co cnuuoM I= IOn. 3necL 
1 ~ H 1 :' - aMnnHTYAhl raMMa-rrepeXOAOB i-oro COCTO.R· 

I ~ 

HH.II, C y'leTOM HMeiOI.l{HX MeCTO npe,llBapHTenbHhiX nonpaBOK 
,lln.ll . OTCTpaHeHH.II CHCTeMaTH'IeCKHX HCKa~eHHH. B 3TOH 
Ta6nune nenH'IHHLI 1/ g. (i = 1, ... ,5) npe,llcTaBn.RroT co6oii 

I . . 

npHMeH.ReMhle B ,llaHHOM. cnyqae HCCTaTHCTH'IeCKHC BeCa. 
• 3a,lla'la CBOAHTC.II K onpeneneHHIO BenH'IHH 't. (i = 1, .. :.,5) . . . . ~ 

H3 CHCTeMhl, COCTOJII.l{eH H3 64. ypaBUeHHH: . · 

- _Ej_ -~ 
R (D. l = 

71 
e 

1 J T - T 
1 2 

5 
Tk 

,. T 1 

6 
R 

5
(D.) = I 

J . k=1 ~ { T k ~T f) e =1. 
f~k 

10 

+ 
T2 \'T 2 

e 
. r2 -r1 

Di 
-

-e 
vrk 

(j =0,.~.,12) . 

/16/ 
. ': ~ . 

,\ 
~ 

' ) 

l 
~ 
I 

K<nopa.R nonyqaeTC.II 1i3 :cooTHOWtmHH /1/ H /9/ ~ CKopoCTh 
. H,llep OT,lla'IH HMeeT 3Ha'leHH.II ·V = 6,15 MKM/nceK. 

llony.t~eHHLiii BLI'IHCnHTenL~LIH <, npou.ecc · ]ln.R peweuu.11 
Ja,lla'IH /16/ npuno.nu'rcs ua. cTp~' 15 . H · 16> 0THOCHTenLuo· 
ero peamiJaU.HH ueo6xo,llHMO · C,llenan~<cnenyroinlie JaMe'la-
HH.R: ·.• . ' . . . .· 

. 1. 3a,lla'ly /16/ OTHOCHM K THny k=3, kk=4 /6, CTp. 24/. 
Oua HMeeT 'leTLipexMepuyro CTPYKTYPY BXO.IlHLix nauul.IX. 
/eM. nporpaMMY TIMLIF cTp. 12/. · 

2. fipH llOCTpOeHHH npH6nH)I(eHHH. M:aTpHU.hl JIK06H.flpH
MeH.RnOCh 'IHCneHHOe JlH4J4Jepeui(HpOBakHe. C War OM, 3aBHC.R· 
Ll.{HM OT HCH3BCCTHhiX /6, CTp, 17/. 

3. KpHTepHeM pemeHH.R ·JaAa'IH .RBn.RIOTCH nenH'IHHa . 
. -- .. 

MaKCHManhHOrO . OTKnOHCHH.If, BXO,llHhiX ,llaHUhiX OT BOCCTa-
HOBneHHhiX MAX DEF H aenH'IHHa X 2(HISQ) /eM. 6, 
CTp. 22/: . 

4. fipH. pa6oTe C .HeCTaTHCTH'IeCKHMH .. BeCaMH ·TaK*e 
MO)I(HO aocnonLJOBaTLC.R Teopueii owu6oK nnH ou.euKH pe
meHHH Ha OCHOBe MeTO,lla HaHMeHbWHX

1

KBa,llpaTOB /npHMe-
·u.Re~OrO.K uau.riy'lweii HTepanuu /7,8/. . ... 

5. lloni.ITKH peineuu.11 nauuoii 3aAa'I·H:;6e:i peryn.RpH::ia
U.HH /o6biKHOBCHHhiH. raycc-HhiOTOHOBCi<Hii' npou.ecc/ npli_-
BO,llHT K paCXOAHMOCTH nponecca~. 

7. 3AKJIJOqEHHE 

. . u 
B pa6oTe BhiBe,lleHLI auanHTH'IeCKHe JaBHCHMOCTH IN . ·1 

H f N ~ · I - KonH'IecTaa uepacnaaWHxc.R H 'pacnaawu~c.R 
· HAep npH paJHhiX npennono)l(eUH.RX o apeMeuax )I(HJHH ypoaueii 
I r i l H · ueKoTopLIX ynpol.l{aromux npennono*eHH.Rx, uanpu
Mep·, · 06 OTCYTCTBHH ·,llOllOnHHTenhHOrO llpHTOKa. 

HJ npuaeneuuoro 'IHcneuuoro npHMepa BH.IlHO, _'ITO BLr
aeneuuLre MaTeMaTH'IeCKHe MO,llenu. xopowo . onHChiBaiOT 
nponecc rrepepacnpe,lleneHH.II raMMa-HJny'leHH.R KacKa,llHLIX 
nepexonoa. 

HaiineHHLie MonenH MO)I(HO 34l4leKTHBHO ucnonLJOBaTL 
npH llOMOUlH 3BM ,lln.R HaXO)I(,lleHH.II HOBOH 4JH3H'IeCKOH HH-
4JopMaU.HH - BJ)eMeH )I(HJHH yponueii KonneKTHBHhiX nonoc H 
cpe,lluero · apeMeuu· Ja.ceneHH.JI nonochl H3 3KcnepH:M~HTanL- . 
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HLIX OTHOmeHHH aMflJIHTY,IJ; raMMa:- nepeXO,IJ;OB B MeTO,IJ;e 
.u;onnnepoBCKoro CMe~eHHH. 

,IJ;ns pemeHH.II npe.u;nmKeHHLIX- o6paTHLIX 3a.u;aq ycnemHo 
npHMeH.IIIOTC.II · peryJI.IIpH;JOBaHHLie HTepal\HOHHLie · nponeCCLI 
. raycca- Hiiol-'o:Ha. On.leTHM, qTO H~ ripaKTHKe ii~6ruo.u;aeTC.II 
OCJia6neHHe 3aBHCHMOCTH p{mreHJUI ()T HaiuinL'Horo npH6JIH
:>KeHHJI, a TaK:iKe.: ycToiiqHBOCTL,BTepanHoHHoro nponecca. 

ABTOpLI npJf3Ha'ienLHbi 'aKa.u;e~HKY r .H.cl»riepoBy H 
IO.IJ;.OraHeCHHY 3a nocTO.IIHHLIH · HHTepec H BJiHMaHHe K pa

·. 6(>Te, C~A.KapaMJiHy' 3a none:mLie .1\Hc:KyccHH H ,n;.X.Kapa.zi-
>KOBY 3a KOHCYJILTal\HH npH pa6oTe 3BM. . 
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