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I. BBe.UeHHe 

Dpu n~ncneHRH xapaKTepHCTRK ~H3HqecKHX nponeccon B ~f.'ToBol 

Teopm!I IIOJIH c ncrrOJI:&30BaHHeM .Ul'f8I'PaMMHOR TeXHHKH <t>etmMaHa I BaJKHYIO 

pOJI:b ID'PBeT JJaxOJK,I(eHHe 4-MepiDlX H8C06CTB8HIDlX l'IHT9I'paJIOB CH8,IJYXl!J18rO 

DH.n;a: 

J -ax2+ 2. (GX} + 
Ira,8,p) = e 4rx,p)o1x, (l) 

(o) (~J (:ll • • p(n) .l 
~ {x,p) = P '(p) + )(v~ (p) + XvXr 'Pvi (f)+ •.. + X~,-~ Xf'n. p.,-pfP~ 

fu!TerpHpOBaHliie B (I) npOBO,Il;liiTCJI no BC8L'\V 4-MepHOt.\Y EBRJilii,Il;OBY npo-

CTpaHCTBY, T. e. B npe,n;eJiax OT 

noneHT x~"- rr=t,2,3,4J. 
- 00 ,n;o + 00 ITO K~.UO~ H3 KOM-

Odwmo i!HT8l'paJII:I,t2 aHaJIOrJ!'mHe (I), B03HRKa.IOT npH nepexo,n;e B T.H. 

o{ - npe;l(CTaBJieHHe I H RBJ.UJIOTCJI npoMexyTO'IHbiM aTanoM paC'IeTOB. IlpH 
BTOM HX He06XO;l(l'IMO HaxO,IU!Tb B JIBHOM Bll,ll;8 K8R ~KUHIO a., 8, p .ll)LII 

nocne)J3Ilii1ero :KpaTHoro l'lHTerp:gpoBBHIDI no napB.MeTpaM o<- • B Tex cny
'IaJIX, Ror.n;a nOJilUIOM Pn. B (I) HMeeT HemrcoeyiO cTeneH:&, B3.fiTHe mrTer-

paJia He npe.n;CTaBI!JleT Tpy.n;a. B caMOM ;l(eJie, .ll)LII CJiy'IaJI Pc, (X, P) := 1 
HMeeM: 

J -ax2+ 2 (6x) t ;r2. ! 2 

e clx =- · e a.t (3) 

fu!TerpBJIH , co,n;epJKamHe X,., . .. X fo,., , OTBe'l810li\He nOJIHHOMY P, {J(, P )~ 
MOI'YT 6HT:b Ilq.Jly'I8Hii H3 OCHOBHOI'O HHTerpaJia (3) C IIOMOIIU>IO CTBH.IUi}JTHO« 

IlpOU8;l(ypll /'2/ IIOBTOpHoro ,n;JifXPepeHUHpOBBHHJI IIO KOMIIOH9HT8M ~1 ... ~Jo.: 
~ ...... -:;...!:__~-::.-~"':"'"~---";f.;_• .r ~-r~t,._.., ... ~- .... ~1 

~ ~ } :. • " ; • ~ ',~ • r 
~",z!liJ'\ .!;,;,,.,)M i •",oj !...... 1,. J ~~ 

~ ~n .... ;~:;.~, ::a •f f"/ . 
:··v' . r r: r: ft 
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S
-a.x+Z(8x) " ,_:z.zC.C.+aO..JI ...£.. e x x dx=-!!!..· ;.«il ~ea. 

(' V Cl.il ?nZ ' 

$ 2+Za. &
2 

ecr S 
_ a.x\ z (6x) z " Jrz 

e xotx=az· a} 

( 4) 

3):(ec:o O::w = 0 upR ;c + Y ; ~>= O:z. !1: o_;3 = ~" = d. 
B Hexoropux CJiytraruc, O.I!HaRO, cTeiieH:b P,_ (x, p) MOJKeT 6Hn Bec:b

Ma BbiCOKOit, a KpOMe TOI'O, 0Ka3Ima8TCH H806XO,lUMiM HaxO,IU!T:b ItpaTH!18 

ID:ITerp8JJH THIIa (I). B 'IaCTHOCTR, npH paC'IeTax B paMKax HeJIOKaii:bHOR 

MO,neJIE KBapROB /
3/ upaRTif'I8Crunl: ID:!Tepec npe):(CTa.BJIJie'll Bhl'IliCll8Hli8 l'!H-,. 

TerpaJIOB BH,Ila: 

RJm7 = F Jfexp{-Ju2..f t'"-f(ut}+i{pu)+i{pt)7'1t_ ~ t {u~{t}{ut)~~tl~~ (5) 
~ j ~~ 

r.ne ~/4J/ MOJKeT co.neplltaTl> MHOlltlrl'eJIH a;:, rl"'- , Cf;~ B pa3JIIf'IH!1X 

KOM6i:~; U , t , f' , lf - 4-BSK'l'OpH; a,: - MaTp:tm;ll Jm-
pa&a 

2 
; In - B8lli8CTB8HHHit IIapaM8Tp ( MaCCa 'iaCTlll:i1:l) ; 

K = c, 1, ..• ' K ; ~-t, • 0, 1, •.. , N ; f= 0,-1, ••. , L, 

K, N, L, ~ ZO. 

llpH STOM BHqifCJl8HRe II0):(06HHX RHTerpaJIOB ~,nCTaBXH8T 0060~ ~8 H8 

upOM8JKYTO'IHllfi, a KOH8'Il!Hit 8Tan pac'i8TOB • Ifu:TerpaJIH (5) He 3aBHCHT 

OT BH8lliHKX HMny~:bCOB H TipH ~HKCMpOBaHHOM n2 npe):(CT~T C060H He

KOTopoe 'IHCllO, KOTopOe MOlKHO cpaBHJIIBaT:b C 3KCll8pBM8HT~Hl1MH .naHHb!Mli! 

{eCllH TaROBHe BMeiOTCli). HaxOlll'.ll:8ID!8 STKX HHTerpaJIOB B lipHHI(mle MO!t8T 

6HT:b Ocyiq8CTMeHO 'iHCll8HHF1M 06pa30M, O):(HaKO STO CBH3aHO C PJUJ;OM Tpy,n

HOCTeit (npoMeMa C'I8THOro Bp8M8HH Ha 3BM, KOH'l'pQJU, TOliHOCTH :a T.,n.). 

0co6Hit KHTepec Ilp8):(C?aBXJI8T ll03TOMY B03MOXHOCT1> TQqflOI'O HaxOX):(eHKH 

paCCMaTpHBaSMHX HH'llerpaJIOB BllaJllrl'H'ieCIGIM IJYT8M, IlpH 3'liOM, o.nHBl<O, npo

B8.I\8HH8 BC8X CBH3aHHHX C 3THM Bli'il!!Cll8Hloll{ "Ha pyxax" B cnyqae .IlOCTaTOt[-

HO 6QJII,m K -. N , L IIpaJC'm1lecim He npe.nCTaBJ!!ieTca B03MOlltHLIM 

Bcne.n;CTBlte 60JII,li!OI'O o6!.eMa l'! CllOlKHOCTl'l non:y-qaewx BHpruJtemrA. B aTOM 

2 

.. 

t 

([' 

CMHClle O'I8Hb ITOH93HHM HMHSTCH HCIT~30BaHl!!e RMeD~eitCH B HaCTOJJ:mee 

Bp8MH B03MO!!HOCTH IlpOB~.I\9HM aHaJIHTJN9CKHX npe06pa30BI5iH:il: Ha 3BM. C 
IlOMOJll:bD C0Bp8M8HHHX CHCT8M aHaHETR'I8CRl!!X BH'IHCll9HR:il: / 5 MOryT 6HTb 

peaJIRSOBaHH na 3BM Bee onepruum {BIU.ll!yqM .n;~peJmRPOBaHHe WHKUH!), 

H806XO.JUU,I!l9 ,nJlli TO'IHOI'O HaxOJK,ll;eHl!!H paCCMa'l'pHBaeiiJHX HHTerpaJIOB. 

Bo3MO!!HOCT1> npoBe.n;eHRSI aHaJilrl'If'lecKHx npeo6paaoBaHRu Ha 3BM HMH

eTcH B8C:bMa llepCTI8KTliBHHM cpe):(CTBOM Haxom.n;eHRH HHTerpaHOB, CllOJKHHX 

,nJlli Henocpe.n;CTB8HHOrO BJ:l1ill:Cll8HM. 3Ta BO,MOJKHOCTb 6~a HCIIOH:b30BaHa 

B pH,lle pa6oT. TaR, Hanpn~ep, B pa6oTe /€ OIDICaHa IlpOrpaMMa ACOFIS, 

HaTIHCBliHBJI Ha H3HKe JlYICTI, npe):(HaaHa'leHHBJI ,nJiii HaxOJK,nSHH.R: !PeiiHMaHOBCKHX 

HHTerpaJIOB B j<:/J 3 
- CKaJIJipHO:il: MOl(eJIJII: 

<!' of"' J of~-·· Kc 

a, a11. .•. a, 

r.n;e nponaraTOpH ;l npe:n;CTaBJLeHH B !JlopMe 

( 2 z a, = L rt. p't + L 7s Ks) + m;. 

S 'l. , ? s npHHllMa!OT aHal!eHim 0 , t i. • mi - rrapaMeTp (Macca 

'I8CTHmi) ; p'l- - BH8~He HMIJymCH , CM3aHHHe C K.,, .... , Ke 3aKOHaMH 

COxpaHeHHH. B pa6oTe ?/ npHBe.lleHO OIIl!!CaHHe IlpOrpaMMl SINAC , HaiiH-

CaHHO:It Ha H3biK8 CHCT8M!l aHaHlrl'H'i8CKHX B!f<mCl18HHH ~CHOONSCIIIP /S/ 
CTIOC06HOH HaxO,nl!!T:b CllS.IJYTO~He KHT8rpaJIH, BCTp8'iaiO~H8CH B KBaHTOBOit 

a~eitorpo:n:HHaMRKe: 

r):(e 

_, 1 1 _, 

I (K, m, n, 7-, s) == j of:t }ax j dw j d:t 
0 0 () 0 

f3 = 1- xi {1- we+ w1.~•-; 

l!J = 1-X{1-ZW{1-w)j 

r :: w2.x;o + !!""'". 

~ s 2k-3+n-m Y--2.+11- m 
~ W X '.t. A 

j3"'fiC 

B pa60Te /
9

/ paCCMO'l'peHO TO'!HOe HaxOJ!U\SHHe Ha 3BM KHTerpaJIOB Bll,na 

J 
K;<-< Kv oi"K 

(K
2-J. 2}(K2.-2ft K){K 2-2. ~ K- 8) 

r .lle ~ , ~ , P.z , C - napaMeTpH ( ~ , 8 - CRaJI.apH ; f., , fi -
BeKTOpll), C TIOMOIJ1I>IO llpOrpaMMll, HaiD!CaHHO:il: Ha H31:llie .IlliCIT, 

AHalmTl!!'IeCKOe Hax0lll'.ll:8Hl!!6 Ha 313M HeKOTOpiDC HHT6rpMOB, BCTp8~CH 
irpl!! pac'IeTax B KBaHTOBOH T80plili ITOJIJI, OIIl!!ca.HO TaKJKe B pa6aTaxf.!O,If/. 
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MuTerpaJ!Il, paccMOTIJeumw B nepe>mCJieu:mx BHme padoTax,RMeJOT CTPYKTYPY, 

OTJIJi!lniYID OT P!IYr8I'paJIOB, B03H:tmaiJ!li:HX B HeJIOK8JI:bHOil: MO,I(eJII! KB8PKOB • p a.3-

JIINll9 crui3aHO C T9M, 'ITO eCTJll 06wrno nponaraTOp IIOIIJI CO,I(eplltRT IIOJllOC B 

TO~Ke, COOTB9TCTnyiD!ll9~ MaCCe ~aCT~, TO B HeJIOKanbHOft MO,I(~ KB8pKOB 

OH HBJI.lieTM geJion <P,vHitgllett. B pesyJil>TaTe mrrerpa.Jlll He co,n:ep:l!ta.T CK'l'II'Y

.I'.J:IPHOcTe~. 

B HaCTo,mneil: pa6o•re npHBO,I(HTCJI o:rm:ca.HHe a.nropH'l'Ma paspadoTa:a:noll 

nporp~JJEI MJi 3BM, npe.IUia.'3H8'I8HHOtt MJi aHaJIRTINeCROI'O HaxOJIUl:SHIDi 

KpaTmix HHTerpaJioB u:na ( 5). IlporpaMMa uamrcaHa Ha H3HRe cliicTew aHa

JIHTINecrmx BH'IMCJieHml: SCHOONSCHIP • 3Ta C!I!CT8Ma Bl:l6paua cpe,lil!! npOTm.X 

rJia.B~ 06pasOM BCJI9;IJ;CTBH9 ee BHCOIWrO 6IlCTpO,I(8itCTBIDI. I\aK OTM9'189'l"Cfl 

B /I2 , ;naHHaH CHCTeMa SBY~eTCH O;nHOtt H3 CaMHX 6HCTpO;neitCTB,YDll1HX CHC

T8M aHaJIJITINeCKHX Bll'IHCJieHIDJ:, RM8lOUIHXCH B H8CTOSiillee BpeM.II. 

IlpOBe_neHHOe cpa.BHeHHe pe3yJillT8TOB HaxOJIUl:SHIDi HSRO'ropl:lX THlliNH!lX 

HHTSI'paJ!OB, IIOJI'.f'ISHHHX C IIOMO!J.Ih!O paspa60'l'aHHOit nporpaMM!l, peaJm30BaH

HO"l!: Ha 8BM CDC-6500, C pe3yJillTaTaMR, IIOJIY'ISH:WWI nyTeM 'IHCJISHHOI'O HH

TerpMpOBaHKH,IIORaSaJ!O BHCO~ Ha;IJ;SXHOCT:b I! ,I(OCTaTO~HYJO ~eKTRBHOGT.b 

npe.rr.n:oJKeRHoro an:rop:~rrJ\.m.. 

2 • MeTOJY!Ka HaxOl!!llelll'!H EHTerpaTIOB 

3rurnmeM HHTerpaJI ( 5) B 60Jiee o6JlleM BJOme: 

F (p) = J [exp[-a1 u"- a, t 2
- a3 (ui;)+ i(pu}+ i {pt)} fr"'t;(it){lJ~/dtd't 

(6) 
S.n:ec:r:. a1 , Oz. , C/3 - HeKoTop&e napa.MeTpu ( Q1 , Ci2 1 03 > o )j 
I (u, t) MOJlteT npmulMaT:& CJie.JlYlOmHe sua-qeu:rur: 1, (;A, u,, w, t:.IJ!. t t il t t 

1- "" ... r' I' V• "-!' y" 
/( = 11"'· •.•• X ; n "' (), 1, ••• ' N ; e::: o, (, ... ) L • 

P accMOTpliM cHa'!aJia BHYTPSHmut HH'l.'erpa.rr KpaTHoro HHTerpa.rra ( 6), sanlll

cmmaro rout JIOBTopBH:I~ IlycT.& ~ onpe.n.MeHHOCTR aTo 6y,n:eT liiHTerpa.rr no 

nepeMeHHOit 1::. : 

FM(u,p) = jexP[-a2 t/-a3 (r.dJ+i.(pt)j {ft)·(l./!(ut)~"t. (?) 

S.n.ee:& {{t) panno :i , t13 rum tr tv. 

.llJui HaxOJK.neHKH B&PaJKeHIDl: FM(u,p) ll:CTIM:bsyeM R3BecTmd1 npmeu 

.n:mfxtlep9Hn1JPOB~ RHTerpaJia no IIapa.MeTpy. C Y1J9TOM • ( 3) ll: { 4) :e:MeeU: 
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. 
I 

II' 

J -a2 iz_a;(ut)+l(pl:) ~c- e o/ n ()n+f (-s.,tl"o~os {«-6J+l,(pt)/; 
e (t~ (ut) 01 ~. = ff) ---;;;--e ) e. 2 c~"t = 

?Js1 o52 ~ .. Q~ 
S2"•-a3 z 

n- ~11.+e [., £:.] 
1 =(-1} :rrg_~e S,/' e sf s,=a2.. 

" '2 Sz .. -Q3 

Jtlzi
2
-fJ.3('/t·)+i.(pt) ~It- e ~ 1, dHI-( f;S.,t/+s

2
{Ut)+i(pt) ~ 

t!Jtj (ut) 01 't ={-1) 0 teps_e Je t c/t = 
s1 ,. 'f!> srClt 

-....n+e ,,..z

1 
S•-~ 

~ ~ 0 ~ ~ 2 
={-1) Jf -~~. -e 2.. est 

os1 oS2 [ S/ } St=az (8} 
Sz. =-a3 

Se-az·e-~(ut)+i(pt~ t (ta;{ut/ol~ ={-tf'dn+e 1.-Stt~s~rut:)+i(Pt) "~ = 
1' v 'ds.l7as.eJe t).t,/n _ 

1 '2 I ~-cf~ 
n. C> h+f E vZ] s--a 

=(-f) JT;-"~ e fslf{:l.lf..l{;+S1 ~v)e St f _ r 3 

S1 s; 1 Sr a2. 
Sz"-a3, 

r .ne !?;, = t ( l ft:(.. + S;;.. ~}. TipanoMepHocn .ll.>'$IlepeHI\RPOBru!IDi no napaMeTpy 

TIO,I\ 3HaKOM IDlTerpaJia o6eCTI9'IllB88TCH pa.BHOMepHOi:l: CXO.ImMOCTI>IO llOJiy'tfae
MHX H9COdCTB8HEUX HllT8I'paJIOB. 

Ta:KHM o6pasoM, sa.na'Ia Haxo.lK,llemm HHTerpa.rra ( '7} CBe.nena K sa.n.a'!e 

HB.XOJK,ll.Eil!IDI (it+ CJ- Jt IIpOH3BO,JUiOf;! OT H8IWTopl:lX B!ipaJKSHIDi.. iloCJie npo

B6,ll.8HIDI BC8X HeOdXO.I\HMiX rrpeo6paso.BairnJt 6y.neM HMeTL: 

F(u{u,p)= $z~ (u~ ipu)-fz {u,p) .. up{-4~ P2-(a1- !!f.. )u2.+f1- EJ.) i(pu}j (9) 
z 'I Qz ( 1 .z a1. . ) 

r.IIe ~ (u~ i.pu) npe.ncTaBJIHeT codon nOJimt.oM no c:;eneHHM u.2
Jli. jlpu}, 

T.e. co.nepxwr 'VIeH!l, nponopr~OHaJI:&Ime (u.4)f {ipujJ (j=f31, .• ,.'1;po,t,.:f); 
fz ( u, p) MOJlteT co.nepJKaTL CJie.IJYIDnuw lJJieH!l: ~, ujJ, ~fv, Uv~, ~ uv, 
~JI,u.t.~J), u.._f;..fv, u.._~, tlo~.ll;.dJ), uo~,.Upf,u, U.,.U;.<Uv. 

MOJKHO 110Ka3aTb, '!:TO M?J<CRMaJI:&HM CT8TI8H.b J IIpH lf, Z B ft (u~ lpu) 
panna 

::1 = K+N+L • 
(IO) 

AHaJIOI'INHO ' 
;;' = N + L. • 

(II) 

TaKPJM 06p830M, ,WlJI HB.XOJIUl:OHIDI HCXO,li;HOrO IDlTerpaJia ( 6) He06XO,IT,l'IMO Ha-

5 



XO~n HHTerpanH B~a 

.1...2. 2.. J • ·I 

sr2.e -.4aL jexp{-(a1 -~)t/'+{1-,EJ.) /.(pu) (uZ/(lpu/f,Ju,p) ol'tu 'laz ...,az z 

Ey.n;eM C'!HTaTo B .n:a.n:nHef.lmeM, '!TO at , az H a3 y.n;oBJie'l'BopmoT yCJioBmo 

2 
a1 - .!2.. > o. 

4 a.2. 

AHa.n:orK<IHO IIOJIY"'emoo !IJOPMYJI ( 8) MoryT 6!ITn TIOJIY"'eH!l C'.lle.IJYIO!l.\Re 

BI:lpaJKSH:Iffi: 

. ·' urtl -e1 uz.+e2.i(pu; • j'" · .z?f+J .!.. e "-t J < (u''/(lpuj d •: (-1hr >zf>'<j,[>; I ,,.c, 
'tz" cl.. 

% ., ) • ·' ..... :z r-c: u +Cz."1Pu . ·' I{ • ~+J [ ~] 
.;e 

1 
~ («2f{ipul ol u = t-1/~2 

------;· ~ e z1 I 
o'llf o~..z '£,., -z.t=ct 

z2"<i (:12) 

' 2 2 • ·' .... ~ 

S -C:1U +Czi.{pu.) . ·' q • 2. "Qf+J [" ( J"') 7t'1 
e ~ ~ {u1{ipu/d u= (-1/!r ~r.i?J"tj' 2.7."l2.1_~+'l1 rJ.j3 e. 1 ~ 

,~ 1 2 1 'r._,"Ct 

'Z•C.z 
2 • 2 

S -C:/.l +C/-(pu) . ·'I( • 2. ";Jj+J' [ 
e '1J.~Uv{u 2fr(ipulcfu={-t]IJr-.--., ~(2W:.W:..W"'y+ 

I 'dtf i)ZJ Jl'lf ... ,-~ 
2 w-z 

+Z.,{z.t?J.~"+w;..J;J)+J1.~u.J)· e 1:1 Jj 
I z1 =-Ct 

r.n:e UJd_ = f i. Z.ze_. 'Zz"''2 

B pe3yJibTaTe BC6X BWIJ/fCJI6H:I'Ifi J/fCXO.I\Hblfi J/fHTerpa.n: (6) Ilp6,lJ;CTaBJm6TC.ff 

B B~e: 

F(p) = 91~ 9(P)- exp[ ara.,-a2 P2.j 
4 a1 Clz- af , (i3J -

r.n;e ~(P) onpe.n;eJI.R:eTcJI corJiacHo (8} ,(I2}. Taruwr o6pasoM, 3a.IJ;a"<Ia TO'!

Horo HaJCOJ!t.ll.6HM mrTerpa-1a ( 6) SaKliJ(JqaeT'CH B Ha.."{OJK,ll;eHID! HBHoro B~ 
qiy'HKIJ;:I'IH ft (u 2

, !pu), 12 (u,p) B (9}, a saTeM <PYHrunm ${PJ B (I3}. 
3Ta 3a.n;a'!a MOll!.eT 6un pemeHa Ha 3BM c nOMOI!1I>ID paspa6oTaHHOit HaMil: npo

rpaMMI. 

6 

; 

I 

3. AilroPJ!TM nooruaMMI 

EJioit-cxm.m a.n:ropwma noRasami Ha pECJHKe. Mcxo.IJ:Hl1M nyHKTOM npo- ... 

rpaMMI JiBl!JleTCJI <!JopMKpOBaHEe no;mrnTerpan:bHOfi itiYHKIJ;:I'Illf. 3To ocymecTBJIH

eTCH Henocpe.IJ;CTB6HHO nyTeM 3a~aHEH He06XO.IJ;JifMOrO BI:lpa38HJ/fJi, 3aiTJ/fCaHHO

ro C IIOMonr&IO CJ/fMBCULOB Ji31:U:ta CJ/fCT6li/H aHaJII!TK'ISCRnX BWIHCJISH:l!fi 

SCHOONSCHIP. 3TO B!IPaJKeHJ/fe .IJ;OJIJKHO 6HTb npe06pa30BaHO B .IJ;al.!nHef.lmeM C 

Y'lSTOM COOTHOOJeHd (7) - ( I3). 
3a.n;a-qa OMOJKHJiSTCJi T6M, '!:TO Ilp:l!XO~Cff HaJCO.IJ;ll.Tb n. -ID IlpOJ/f3BO.U-

HyiO OT He :l!3B8CTHOfi 3apaHee qlyHKUIDr, nOCKOilbl\V pa3JIK'IH!16 '!JI6H!1 IIO,!ll:iH

Terpa.JibHOL'O BHPaJKeHRH IIpllfBO.nHT K Heo6xo.n;HMOCT:l! ~epeHUKPOBaTn pas

JI:l!'!Hl:le ~Knll.ll. KpoMe TOro, IIDpJi.IJ;OK IIpOP!3BO.IJ;HOit /1, TaiOKe 3aBHCHT OT 

KOH:Kp8THOL'O B~a TIO,IIlffiTerpal.!nHOrO BI:lpa.JK8HRJI. B IlpOI'paMMe Ilp8lJYCMOTpeH 

dJIOK, B KOTDpOM IlpOBO.IJ;HTC.ff aHal.!:l!3 IIO,lll1HTerpaJIDHOrO BI:lpaJKSHIDI H BH.U8-

JI6HJ/f6 '!JI6HOB, IIpOIIDpiJ;IWHaJinH!lX t13 :I'I t}'ltJI (cM.(7)). 
.Ua.n:ee, COL'JiaCHO ( 8), Ilp0:1!3BO.IJ;J/fTCJi Hax0ll!..IJ;8HJ/f8 IIpOJ/f3BO.ninlX HSO~XO

.IU!liiHX llDp.fU(ROB OT COOTBSTCTBYIO!l.\JifX B!ipallt8Hml: • .U~ep8HU:l!POBaHH8 IIO S
1 

OCyii(8CTBJIJi8TC.ff C IIOMOWb!O peey-ppeHTHb!X COOTH011!6HHH ( 11-:: 1, 2
1 

••• , N) : 

-on- 1 !Yz JLz 
- J s-;z. e s,} = FOS1 (11.) • e s, os_,"' '1. ~ 

2 2 
o, { tr; JL l .JL 

~s.,~~- ~eSt J = FBS1(n}· e s.r./Jf 
~ ' 

~"'" I ., ( ,... v2} -{; -os..,n-us111 21f~+S1 }")es1 = FMNS1{11.-J·e 

2. 
FOS1 (11/) = FOS1 {n.-1)1 ~ 1('-l - FOS1(n-f)' tTz 

S-t ~IC'·Si s1 

FBS1 (n.) = FBS1 (n,-1}/ K K-1- FBSf {n-f)- r22 
~·~~ 1 2. 

FMAIS1(n-)= FMNS1 (n.-t)l _ - FMlv'Sfln-tJ·L, 
/stop K·St r l' S/ 

npK<IeM FOS1{o}= s-/2 i FBS1(o)= / 3 ; FMN$1= .2tf.:" + fr.:. 
r 1 ...., s, s{ 
0aTeM HaRnSHHHe IlpOJ/f3BO,lJ;Hl18 YMH~TCR Ha C00TB8TCTBYKJmHe KO~K-

IJ;H8HTH, H rro.ucTaBn.iieTCR 3Ha'!eHHe S,=aL . lloCJie aToro, cor~aCHo (8), 
ITOJiy'!8HH08 BHpaX6HJ/f8 MOXeT 6HTb IIp8.IJ;CTaBJI6HO B BR.IJ;e: 

.,.. C1 s~+C~s:t2-{ 1 • • • ] 
p, (t,«)= e · I_c.l·'sJ•+(ui:JL.c~.f1s;1+ +(ut/L_e!lJsJL. 

j J. :l.. • J1 :z. ... • JL. :z. • 
0 4 ~ 
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(HA1WIO l 
• 

~- tfioplvmJltlBB.HHe I 
I!O,IIJffi'!'9rpMJ>HO:It tflYHR~ 

t I B.HMB3 rro.mm'!'erpa.IIbHO:It I 
tl\YHXIU'Ilt BHYTp. HHTerpaJia --- ' , ---'tlleHH , co.n:ep.m:. 'IJ.leH!i, co.n:epx. 'tlleH!i, eo.nepx. ~I 

(t2)h-; (td)~1 ~ (t2jh.<~(ut/z ~tv (t2-jn3 (u.t/J 

t ' t 
HaXOll.I(9Hlit9 H8XOllt,IJ;9HJI9 H8XOlK.IJ;9HR9 z {)"• { • !!:']I &"oz {~ y;Jt 3nJ f i {; trJ I 3s1"• 5;-<t e s, s

1
= a, ost"z St3 e St s~ as,""' E," z ~ l{, + ~<§.J e S1 s1'•a.4 

t t t 
2. qloptvmp0BaHR9 L ~} 

FT (t u) = eBA_+~S).{ L c.f•Jsjo+ (ut) 2. c.('}s 1~ + ... + (u.t) r c/ s./~ J 
I Jo Jo .t J't J1 2. JL L 

l 

E..e [eB1Sz+i?zS;z.2. ~c~e~jeJ/ 
HaxOllt,IJ;eHHe {)Sf je Je 2. Sz =-a3 

(f=O, 1, ... ,L) 

t I tt~opMHpOBB.HHe IIO.IlllHTerpaJIJ>HOit I 
qiy'HKnJ'lR BH9fUH91'0 Ji!H'l'erpaJia 

t l B.HaJIJI3 no.IlllHTerpanLHo:lt 
~RqHH DHeruHero EHTerpana I 

-" / ~ -
JieHU, nponopu. 'tlleHH, nponop~ 'IJ.leHU, nponop:u lJ.lleHU, nponopn:fl 
(u})J~ (ipu/: l{j_(U2lL{iPU/l u...u~(u'Jf3 (ipu/~' ll,cif,u.lly{U'jJ~(ipu/4 

l t t 'f 
n,axCJ:llt.nenBe H8X0l!t,l.l;9HH9 H8XO.m:.I(9HR9 H8XOllt)J;9HH9 

• •I { j ' •I 2 ~+J'/ f ~ ~ 111:+ 'd4+j; ·'tj_ ~W:W:W:+ dJ1+J1 -{ I.T i' + Ja { ur"- ¥] ozJjo-zjf fi.{ z~ J3 
0 rzf§~jf ;z;z e Tfi dZJ~ozi~ 'Z 3 e 1 ozj~oZJ-~' Z'if OL ')L Jl 

'f :a 1 ~; 1 2.. ~~ +::A~Jl)e "1 +'Z1&~v+l§<~lL!f,~~ 
- + ' .-

I $oplvmpOBaHl'!9 <tJy".tiK!l1'fl'l 9(P) I 
f 

I no,nC'raHOBRa 3Ha'leHHi!: napaMeTP<JB I 
t 

r ne'!aT'D pesyJI'D'rn'l'OB I 
t 

( KOHEU 1 

8 

--r,~7 

'J 
.J 

l 
(: .. 

3.n;ecl> t., = 1-ii i (pu) ; c,_ = +a u ;(.. ; 
~ 2. 

(0} 

C.;;,' ••• ' c~'~ 
't. 

·- KOB<MllUJ,lleH'l'bl, He 

3aBHCJIJ11H9 OT $ :z. • 

•llponano.mme no St. naxo.wricJI CliS.IJYlO!llHM o6paaoM: 

£): [ 4 c/0 s2.je e 8152+
8zs:] =.:DFSZ(e) == FSZ (~e), 

~S2 Je e 

r.ne 

FSZ {f,m)= FSZ (e,m-t)l ~ K-t +FS2. (e,m-1)-(C/·ZCzSz) fs2 ,_,K·S2 

(m="' 2, ... , e), 

Ilp1!'!8M 
~ (e) je 

FSZ (e, o) = 4- eJ.e. 52 Je 

ilocn:e IlpEB8,!J;9H:rui TIO.I(OelHllX 'tll8HOB H 3a,II.aH:rui S2 = - a3 M:l TIOJIY-
i~aeM B!lp81ltemm ;rr;JISi FC"J{u, P) B 1lopMe (9). TeM CaMiiM HaxCllK,IIenKe BHYT

pennero liiHTerpaJia (no nepeMeHHOf! t ) OR83UB89TCSI 3a.KOH"'9HH!iM, 

Hax:OJK.IJ:emre ,BHeiiiHero mtTerpana (no nepeMeHHO~ u. ) OCYJ.li9CTBJUieTcJI 
B.Hanorlml!lM o6paaoM. llOJiy'lfeHHaR ~KIJ;M fl (P) :m:s ( I3 )' nocn:e no.n:cTa-
H OBRl'! '!l'!Cli9HHllX 3Ha-<!9HHit 'jJ ""' ~ ~ , p 2. , ( 'JJ>} l'I T • .I(, BU.I(a9TCJI Ua 
ne>raT'D. llpH JKeJiamru Ha ne>rau MOI'YT 6r:.tT'D BH,I(aRbl H npoMeJ!I'YTO'iHlle pe
ayJ!J)TaTH. 

OmwanHHi BmUe npon.ecc D npliiHD,HIIe M01KeT 6brT1> npo,nOJIJKeH ,naJI'Dme, 
n p~3YJ!J)TaTe >rero nporpaMMa cMOlK.eT Haxo.n:wr:o 4-Mepule ueco6cTBeHJ!Iie 
mtTerpa.RH paC:CMOTpeHnoro T:m:Ia JIJOClol.t rreo6xo,IUIMoii KpaTHOCTl'!. KaR 113BecT
rro, OelmruM H8.IIOCTaTKOM BC8X CHCTeM aHaJill:T1!'!9CKHX BH'IHCJleHKJ.t Ha oBM RB

JIJie'!CH 6HcTpoe BoapacTB.HHe c-qeTHoro npeMeHH npH yCJioueHD npeo6paay

ewx B!ip8Jit8Hd. P aapaelOTB.HHaJl IlpOrpaMMa Ilp8.IJYCMa'l'pmlaeT D03MOlllliOCT:& 
IlOJ!Y'lSH:rui KOHS'lliOrO p93]Jl])TaTa llO 'laCTRM, sa H9CROJU>KO IlpOXO.I(OB 3a,u.a

'1H ua SBM. 3To MCJ:liteT CliiT:& ocymecTBJieno eyTeM sanHCH npOMeJKYTO'tiHUX pe

ayJI:&TaTon, uanpnMep, no.n:y<re!'HHOI'O DHP8litemm .II.1Lii BHyTpeunero liiHTerpa.r.:a 

B CI!9nJ'laJI])HOM Bir.IJ;e, JICTIOJU>3Y9MOM Cl'!CT8MOit SCHOONSCIIIP, Ha ~aA!r TAPE5 
C HOMO~ID KOMaR~ WRITE COMMON II IlOCJle.nyiDmero HCTI~30BaHm.ll STRX 
pe3yJ!J)TaTOB npR TIOBTopHOM npOXO.IJ;e nporpaMM!l. a TO MOlliHO C.I(eJiaTJ>, TIO

CKOJil,I<j', B O'l'JDf<IJ-!8 0'1' 'll'ICJI9HHOrO :miTBl'Pl!pOBrul:rui, Bf!Y'l'p9HHID!: ID!Terpa.ll 
HaxO,lUITM He B O,IUJOi! OT.IJ;eJI:&HO B3JlTOR TO'IJR9, a TI;eJllmOM, C RBHOti 3aBH
CIDIIOCT:&IO 0'1' nepeMeiUIOa miTerpHpOBaH:rui BH9IUHero HHTerpaJia, 0co6eHHO 
y,noelHO HCII_OJil,30BaTl> y'lt8.38.HeyiO Blllli9 B03MOJJI.HOCT:& npu paeloTe Ha 3BM B 
.I(:IlaJIDr OBOM p 9l!U!M9, 

9 



4. IlpHMepbl HCTIOJTh30BaHl'tli npQrpaMMll 

PaBpa6oTa.HHaJI nporpaMMa 6blJia npoBepeHa Ha npocTei!nm:x RHTerpa.nax 

TRna (6) npH H860JThlllRX K , If,, t (K"'/1= e=O; K=O, f1::1,f=Oj K=O,I1::0,f=1 

11 T.,U.), KOTOplie MOryT OOTI> B3JIT!l ""Ha pyKax" • .lf.rui CTeneHeit, 60JThlllKX 

YKa3aHHHX Bblllf8, HaxOJK,IJ;eHRe RHTerpaJIOB 6e3 llOJ401JlK 3BM B8C:&Ma saTpY.llH8HO. 

B Ka.'!eCTBe MJIJOCTPa.nrot ~a60Tii nporpru.MS paccMOTp"RM TO'!Hoe HaxOJK

.ne.ttRe Ha 3BM RH'ferpa.na 

\ 

R- r:n~ = JJ exp{-~ u/:.ft1
-J(at)ti(p«-}+i,(ptJj fru,tJc~Zlt~'=~mii4) 

r.ne 

f(«,t)"" [ao-a1t"} [6o- ~tt 2+ Cz(u 2/)- [co-ct(ui)+C2(utlJ, 

ao,Cl1, 6'", ct, C2,Co,C1, c2. - napaM8Tpbl. KaK c.ne:nyeT R3 (13}, 
llp8.UCT8BJIJI8TCJI B BH,U8 

.::!. :z 
R.(m~ == :rc~ F(m'2j· e 13m 

R(mt; 

PesyJI:&TaT HaxOJ!I,IJ;eHRJI Ha 3BM CDC-6500 BiiPal!teHI!il 

B IlpMOJKemm. CtieTHoe :speMJI cocTaBMo I6 c. 

f(m:;.) noKaSaH 

CJie:nyeT oTMeTRTI>, '!TO, HeCMOTpJI Ha ynoMJIHYTOe Bblllle yMeHI>llieHRe 

6iiCTpO.UeitC'l'Bl'UI CHCT8M a.HaJIRTH'I8CKRX BH'!l!CJ18HIIIH Ha oBM np:a yCJIOJKH8HIDI 

paCCMaTpJmaeWX Bb!pallt8HR~, Bp8MJI HruwiK,II;8Hl'UI RHTerpaJIOB TRna ( 6) C no

MOIIli>IO paBpa60Ta.HHOH Ha.MH nporp81v!MI B pR,Ue CJiy'!aeB Olt83biBaeTCJI M8HbliiHM, 

'18M Ilpll: '!HCJ18HHOM HX Bli'!l'!CJ19HRH ,UaJ!te C H8BbiCOROft TO'!HOCTI>IO. TaR, Ha

llpHMep, Bli'!l'!CJI8HH8 TaKOrO I!pOCTorO HHTerpMa, KaK 

SJ 
-zu2-2t.'-2(u--t)+,"(pu)+i(pt) 'I ~.Lj 

e dud r;;i'=-{~Y· 

~ 

.... 

" 

(1 
f 
. i 

·I 
• ' 

I . i 
j. 

! 

B e<llep1!118CKHX KOOp.nHHaTax C TIOMOII!I>IO nporpa.MW MIKOR /
13/, HCTIOJI:&3yiO-

II18it Mero.n Kopo6oBa, c TO'!HOCT:&IO 10% npR CTaH.UapTHOM ·Ha6ope napaMeTpoB j 
nporpaMM!i Tpe6yeT YJ!te 84 c Mammmoro :speMeHH. 

PesyJI:&TaT HaxOJ!I,IJ;eHHH HHTerpa.n:a (I4), np8.UCTaBJI8HHbli.t B llpRJIOJK8HHH, 

6Jiaro,napJI H.BHOi.t 3aBRC:r.IMOCTR OT Ilap8M8TpOB ,UaeT O)lHOBpeM8HHO 3Ha'!8Hi!.IJ 

RHT9rpaJIOB 8Toro TRna npH p83JUI11HliX f- ( U, t) H 3H8'19HiilaX m . B Tack. 

npHBe.neuo cpaBHeHRe pesyJI:&TaTOD uaxOJK.neliRll ueKOTopblX RHTerpanoB, no-

.,. 10 

cTeneH:& 

ITOJUlliOMa 

6 

.. - .. 

" " -

8 

.. " -

IO 

" - II 

-.....: 

Ta6.mnrp. 

f(u,t) m TO'!Hbl:iJ: OTB8'l' pesyJI:&TaT 

I 'lHCJl. C'!8Ta \ 

0 -G,I93942 • 1d:i -0 ,I93942 • 105 

i/'(u,t)U-2.. I -0 ,298II2 • Io5 -0,298275·105 

2 -0 ,58803I • ro5 -0 9'?II23 · ro5 
' 

t'L.(u.t/ 
0 0 '179498 ·105 ·O,I79499·I05 

I o ,30I4I2 • ro5 o ,302720· 105 

2 o, 17I026 • 106 o, nano · ro6 

i/· (u,Zj2 
0 o ,3507 46 • 105 0,350746·105 

I o , 708918 • ro5 0,702600·105 

2 0 ,57I3I2 ·106 0 '482646. ro6 

t 2(u,t) (u 2)
2 0 -0,124428 • Io6 ...o, 124428 • ro6 

I -0 200606 • ro6 -O·, I957'..!7 • 106 

2 -0 :523815 • 106 -Q ,667849. ro6 

t'l.(tt t/'u. z. 
0 O,WI764·I06 lJ, IOI764 • I06 

I o, I7DI7I • 106 o, 165659 • ro6 

2 o ,955572 • ro6 o ,4256I6 • 106 

t 2(u,t/(u2)2 
0 0 748009·106 0,722I63·106 

I o:IZ6569·I07 O,II4786·107 

2 0,719659·107 0,28I6II·107 

(1-tz; J( 0 -0,6865U8·I06 -0,659762·106 

•[1-(ut)+(ut.J1 I -0, II666 I • IO 7 -0,105504 • 10 7 

x[1-«2+(u.t/] 2 -0 ,6359'7I ·107 -0,312563·107 

ll 



JIJ'{SHHI:lX m lllipaJKSHIDI, npHBe.n.eHHoro B ITpMOlKSHHli, c pesyJIJ>TaTa.MH 'lHC

JieHHOro C"iSTa Ha 3BM no Icy'6aTYPffilM <flopJ.WJia.M, TO'lH!lM )J)I$! ~RIJ,lrti 
P(~t)::: ei.(ptt)-1-i(pt!fru,t)

1 
npe.ncTB.B.rrmollUlX co6oft IIOJIHHO!II!Ii .n.o 9 cTeneHH 

BKJlDtU!TeJU.HO. 113 Ta6JrmJ.H BJ!.ll,HO, 'ITO )J)I$! CTSIIeHe:£1: IIOJiliHOMa, MSH:biiiRX 10, 
lipl'l 117 = 0 HaciJm.n.aeTcn: IIOJIHOS COBIIa.u;SH:I!e pesyJIJ>TaTOB; Ilplit YBe.Q-
'lSHlm CTSIISHR H TSM 60Jiee WIJl <J)yHRIJ,lrti C tn:J.:=-p 2 :f 0 , T.e. CQ-

,Il;epiKBl!lRX 3ltCIIOH9HD;HaJIJ>HI:i:il: MHOJKHTe.lll>, B03Hl'!Ra9T paCXOJ\,Il;€lHR8 pe3yJIJ>Ta

Ta "'KCJISHHOrO C"ieTa H TO'lliOI'O OTBSTa, IIo.lly'!SHHOro IIO Hameiit nporpaMMe. 

B 3a:KJ1.10'11:9Ime aBTop!l )!(eJialOT BHPa3R'!l> CBQO 6.naro.n.apHOCTI:. n.r .AIGI

l!IliiHY. f.B.Ecfl:mMony, O.B.Tapaco:sy lit B.B.'IYMllliofi sa DOJiesHI:le o6cyxt,IJ;9HHH, 

EMSBIJillG MeCTO B XO,I\8 pa®T!l. 

F 

ITprorOJKeHHe 

• 1J2~.t1b9.•AJ•oJ•co + 1b36~.12197.•Ao•oJ•Ct 

+ atszou.rzssot.•Ao•au•cz- ~09bO.t2197.•Ao~st•co 

- 98J0~0./2~,61. 0 A0~61°C1- S7016320,/371293.•Au•J1•C2 

+ 2457&oo.t265Gt.•Ao•az•co • •8u4J200.t371ZgJ.•Ao•gz•c! 

• 5190~51200,/482uBu~.·•o•oz•cz - 491~2.t21i7.•A1•au•co 

- 1179q~o.t285&1.•h:•ao•ct - b64195s~.tJ7129J,•At•eo+cz 

+ 2097152,/285&1. 0 A1•Bi•CO + 73i24608.1J712~3.••1"81•G1 

+ 5D42&01984./~d2o8U9.•A!•at•cz- 13Jb9J~~o.t3712JJ.•At•sz•co 

- &16S62oBBo.t~J26b09.•A1•oz•c1 - 4~242Ba,bouo.tb274d517.•At•oz•cz 

+ H••z 
• ( - 49152./Zd~&l.~Ad•ao•ct - ~bd35Z./371~~J.•Au•Jo•cz 

- 3666~./2d561.•AJ~D1•Co + 20~~3b4./3712JJ.•AG'Hl•C1 

+ ~797Z352,/~&26BJ9.•Au•at•cz • ~423&BO.t371Z93.•Ao•~z·co 

- 94371d40.t~B2o6J9.•Ao•az•ct - 23750246~o.t&27~ti,17.•Aa•oz•cz 
- 65536.t2656t.•Al•uo•co + t~~bOB0./371293.•At•oo•c1 

+ 2791B33b,/46268J9.•At•oo•cz • 3bD4~oO.t3712~3.•At•at•co 

- 62575360,/~62oBJ9.•At•Bl'C1 - 2236&12606,/&27~8517,+Al•Bt•C2 

- 26940~7&.t~S2o~o~.·A1•az•co + J3218887o6./6274d,17.•At•oz•ct 
+ 1335550279&B./6157Jo7zt.•At~az•cz l 

12 

'I' 

~j 
I 
i 

: i 
t 

' 

:j 

+ H++4 

• 1 235929&.t482b609.•Aa•oo•cz • t7&9472./4d2&ao~.•Aa•at•ct 

- t29t7t45b.t62748517.•ho•et•cz + 1327104./4626609.•Ao•oz•co 

- 240b4bt92.tb274J517.•Ao•oz•ct • 7&1~6U7486.t6157J072t.•Ao•sz•c2 

+ 314572b./462&809.•At•BO•Ct - 120586240./b27~8517.•At•~O+C2 

• 2J5929b.t482&8a~.•At•ot•co - zoza99~s&.t627485t7.•At•dt•ct 

• 75890b860D.t61573072t.•At•ot•c2 - 290t9J408./&2746?17.•Al•oz•co 

+ 17024&7993&,/61~730721.•Al'U~•G1 - 52015241&25&./1060449937J.•A1 

• oz•cz 1 

+ H••& 
• I - 8•934b~&.I615730721.•AO•Bt•C2 - 6J7U0992./61573072L.•AO•B2°C1 

+ 138231152&4.110o04499373.•Ao•oz•cz - 150~9494~./81573072t.•At•oa•C2 

- 113246208.1615!30721.'Al•01'C1 + 12796tl21504.110u0~499373.•At•Sl•C2 

- 8493465&.181573J721.•A1'B2•CO + 1&590569472,/1060•499373,*A1'92'C1 

- 142553220217.1150b31~1586.•A1'B2'C2 I 

+ M••a 
• ( 2.2179&E-2•A0'02•C2 • 543~817964,/137d56491849.•At•Bi•C2 

+ 407&863466.t137358431B49.•At•ez•ct - 2~330&7c&bd.t,1b7b20~617.•A1 

• B2•C2 

+ 11 .. '10 

• 1 - 2746612347.t3272&3753415.•Ai•s2•cz +0. 

END OF RUN. TINE 1 b .38 SECONDS 
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1117-81-758 
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P18-82-117 

TPYA~ IX He*AYHBPOAHoro c~Mnoa~yMa no RAePHOH 3neKT-
POHHKe. BapHa, 1977., 

TPYA~ He*AYHBPOAHOro C~Mn03HyMa no H36paHH~M npo6ne-
MaM cTaTHCTH4ecKoH MexaHHKH. AY6Ha, 1977. 

C6opHHK aHHOTa4~H XV coee~aHHR no RAePHOH cneKTpocKo-
nHH H TeOpHH RApa. lly6Ha, 1978. 

TPYA~ III He~AYHBPOAHOH WKon~ no HeHTPOHHOH $H3HKe. 
AnywTa, 1978. 

TPYA~ III M~AYHapOAHOro coee~aHHR no nponOP4HOHanb-
H~M H APeH¢oawM KaMepaM. AY6Ha, 1978. 

TPYA~ VI Bceco~3Horo coee~aHHR no ycKOPHTenRM aapn
*eHH~x 4aCTH4. lly6Ha, 1978 /2 TOMa/ 

TPYA~ V He*AYHapOAHOro ceMHHapa no npo6neMaM ~H3HKH 
B~COKHX 3HeprHH, lly6Ha, 1978 

TpyA~ XII He*AYHBPDAHOH wKon~ MOnOA~X y4eH~X no ~H3HKe 
B~COKHX 3HeprHH., np~MOPCKO, HP6, 1978. 

TPYA~ VII Bceco~aHoro coee~aHHR no ycKop~TenRM aapn
*eHH~x 4BCTH4 0 lly6Ha, 1980 /2 TOMa/ 

Tpy~~ pa604ero COBe~aHHR no CHCTeMaM H MeTOAaM 
aHa11HTH4eCKHX B~HCileHHH Ha 38M H HX npHMeHCHHD 
B TeopeTH4eCKOH ~H3HKe, lly6Ha, 1979 

TpyA~ Me*AYHBPOAHOH KOH~epeH~HH no npo6neMaM 
HeCKOnbKHX Ten B RAePHOH ~H3HKe. Jly6Ha, 1979. 

TPYA~ Me*AYHaPOAHOH wKon~ no CTPYKType nApa, 
AnywTa, 1980. • 

TpyA~ V1 He>KAYHapOAHOro coee111aHHR no npo6neMaM KBaH
TOBOH Teopww nann. AnywTa, 1981 

TpyA~ Me*AYHBPOAHoro cose111aHHR no npo6neMaM MaTeMaTH-
4CCKoro MOACilHPOBaHHR B RAePHO-¢lH3HI.IeCKHX HCCJleAOBa
HHRX. IIY6Ha, 1980 

TPYA~ VI Me>KAYHaPOAHoro ceMwHapa no npo6neMaM ~H3HKH 
B~COKHX 3HeprHH. IIY6Ha, 1981. 

TPYAbl II Me~AYHapOAHoro CHMnoawyMa no H36paHH~M 
npo6neMaM CTaTHCTH4eCKOH MeXaHHKH. lly6Ha, 1981. 

TPYAbl Me*AYHapOAHoro cwMnoaHyMa no nonnpwaa~HOHHbiM 
RBneHHRM B ~H3HKe BbiCOKHX 3HeprHH, IIYfiHa, 1981 , 

TPYA~ IV cooe~aHHR no Hcnon•aoeaHH~ HOB~X RAePHO
~H3HI.IeCKa.tx MeTOAOB AllR peweHHR Hay4HO-TeXHU4eCKHX 
H HBPOAHOX03RHCTBeHH~X 3aAa4. lly6Ha, 19~1. 
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101000 MocKna, l'nanno'ITRMT, n/H 79 
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'IEMA11f'DlCHE KATErOPHH I1YSliMKAUMA 
OB'bE,LJtHEHHOro HHC'I1fiTl'A ftAEPmiX 

HCCJJE.nOBAHHA 

MaJleac T..,... 

1. 3KcnepMMeHTanbHBII I!IMIMKB .. COICMX 3Hepi"MA 

2. TeopeTM'IecKall I!IM:SMKa .. coKMx 3Hepndi 

3. 3KcnepMMeHTanbHBII HeATpoHHBII I!IMIMKB 

4. TeopeTM'IeCKBII I!IMIMKa HMIKMX 3HeprMA 

5. MaTeMaTMKa 

6. RAePHBII cneKTpoCKOnMII M pa~oxMMMII 

7. tM:SMKB TIIJiellWX MOHOB 

8. KPMoreHMKB 

9. YcKopMTenM 

10 . AaToMaTM:Sa~"" o5pa6oTKM 3KcnepMMeHTBQbHWX 
ABHHWX 

11 . 8M'4MCJ1MTenbHBII MaTeMaTMKB M TeXHMKa 

12 . XMMMII 

13. TexHMKa tMIM'IeCKoro 3KcnePMMeHTa 

14. McCileAOBBHMII TBePAWX Ten M JIMAKOCT~ 
IIAepHWMM MeTOABMM 

15. 3KcnepMMeHTanbHBII I!IMIMKB IIAePHWX pea~MA 
npM HMIKMX 3HeprMIIX 

16 •. AoiMMeTPMII M $MIMKB I~TW 

17. TeopMII KOHAeHCMpoBBHMOro COCTOIIHMII 

18. McnonbaoaaHMe peaynbTaToa M MeTOAOB 
t)<HABMeHTanbHioiX $MIM'IeCKMX MCCJleAONHMA 
8 CMeJIHWX o5naCTIIX HBYICM M TeXHMKM 

19. 6M~3HKa 

IIMAKoa E.n., Jlo5aHOa Kl.rJ. 
HaxOJ(AeHMe HeKOTOpwX MHOrOMepHWX HHTerpanoa 

P11-82-670 

C ~bD BHanMTM~ecKMX npeo6paaoaaHHA Ha 38M 

npMBeAeHO onMCBHMe anropMTMa nporpaMMW AnA 38M, HanMCaHHOA Ha A3WKe 
CHCTeMW BHBnMTM~ecKMX B~MCneHHA SCBOONSCBIP. nporpaMMa nPeAH83Ha~eHa AnA 
T~HOrO HBXOJ(AeHMII C n~bD 38M HeKOTOpwx KpaTHWX MHOrOMepHWX Heco5CTaeHHWX 
HHTerpanoa, BOIHMK~HX npM pac~eTax a Ka&HTOBOA TeopHH nonA. AonycKaeTCA 
ao3MOJIHOCTb 388MCMMOCTM HHTerpana OT napaMeTpoa. SaAa~a HaXOJIAeHHA paccMaT
pMa&eMWX MHTerpanoa caOAMTCA K 3aAa~e A~epeH~HpoaaHHA HeKOTOPWX aWpaJieHHA. 
HaxoJ!AeHMe npoMIBQAHWX Heo6XOAMMWX nopAAKoa oc~ecTanAeTCA a nporpaMMe 
C nOM~bD peKyppeHTHioiX COOTHOWeHMA. PeaynbTaTOM pa50TW nporp&MMW AanAeTCA 
BWpaJieHMe AnA HBAAeHHOrO HHTerpana C AaHOA aaaHCMMOCTbD OT COAepJI&aWHXCA 
a nOAWHTerp&nbHoA ~YHK~HM napaMeTpoa. npHaeAeHW HeKOTOpWe npMMepw HCnOnb30-
aaHMA nporpaMMW, peanMaoaaHHOA Ha 38M CDC-6500. 

Pa6oTa BwnOnHeHa 8 na6opaTOPMH aw~HCnHTenbHOA TeXHMKM H aaTOMaTM38~HM 
OHRH. 

Coo&leHMe 06MAMHeHHOrO MHCTMTyTa IIAePHWX MCCneAOBBHMM. AY5Ha 1982 

Zhldkov E.P., Lobanov Yu . Yu. 
Symbolic Evaluation of Some Multidimensional Integrals 
by the Computer Algebraic Manipulations 

P11-82-670 

A description of the elaborated computer program, written in 
SCBOONSCBIP, is given. The program is assigned for symbolic evaluation of 
some multidimensional non-own Integrals, arising in the quantum field theory 
The Integrals may depend on some parameters. The problem of the evaluation 
of the considered integrals is reduced to the problem of the differentiation 
of some expressions. The obtaining of the derivatives of ~equlred order is 
carried out In the program by means of the recurrent relations. The evalua
ted Integral as a function of the parameters becomes the result of the 
program run. Some examples of the use of the program, obtained by the CDC-
6500 computer, are given. 

The investigation has been performed at the Laboratory of Computing 
Techniques and Automation, JINR. 

Communication of the Joint Institute for Nuclear Research. Dubna 1982 
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