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S U M M A R Y 

A set of programs is described intended 
for numerical simulation of the electromag
netic wave interaction with the charged clus
ters in a cylindrical wave guide. 

The program MAIN calculates the integ
rals from the product of cylindrical func
tions and their derivatives on some weight 
function. 

The program PARAMP is intended for nu
merical integrating the system of linear dif
ferential equations for amplitudes. 

1. 

I. B B e A e H H e 

Kax noKaaaHo E /I/ , onucaaae cTa~uoaapHoro npouecca pacceaHHH 

aneKTpOuarHHTHNX EOHH H8 HBOTpOUHOM orpaHH~eHHOM cryCTKe CEO~HTCH K 

peHeHHD CHCT6MH HHHeiHWX ~~epeHUH8HhHHX ypaEHeHHi ~H 8MUHHTY~ 

nonel EOHH. 

Koa~HUHeHTH CHCTeuw nuaeiHHX ~H~epeauuan»HHX ypaEHeHH~ AnH 

8MUHBTY~ EOHH HEHHDTCH ~YH~HHMH SH6KTPH~6CKHX CEOHCTE cryCTKa, ero 

CHMUeTpHH, a TaKSe EOnHOEWX EeKTQPOE n~aw~ero H pacceHHHOrO nonel. 

B l-oA qacTH pa6arg OUHC8HH nporpaMMW ST~RE H PR0DUCT, 

npe~H8BH8~6HHNe ~H UO~rOTOEKH HCXO~HHX ~SHHHX ~H nporpaMMHMAIN, 

BHqHCHHD~eA HHTerpanu paCC6HHHHo 

HHze onzcaHH nporpauuu MAIN B PARAMP. Ilporpauua MAIN 

EHqzcnHeT HHTerpanw OT npOHSE6~8HBI UHHHH~PH~8CKHX ~YHKUHA H HX 

npOHBEO~HNX H8 H6KOTOPYD E8COEYD ~YHRUHD, EH~ KOTOpOI onpeA8HH6TCH 

KOH~BrypauzeA crycTxa. B nporpauue MAIN npoueAypa HHTerpupoBa-

HHH CEO~HTCH K nocne~OE8T6HhHOMY C~HTHE8HHD B8UHC6i nporpaMMH 

PR~DUCT ~H TeRy~ SHaqeaal apryueHT8o IlpH STOM HCKHDqaeTCH 

EHqBcneHHe SHaqeHBI no~HTerpan~HHX Eupazeazl aa xa~ou mare HHTer

PHPOE8HHH npH paSHH~HHX saaqeHHHX HH~6KCOE ~YHKUHI Beccenfto 9TO 

UOBEOHH8T npH Cp8BHHT6H~HO He6on»mHX 88TP8T8X M8WHHHOrO EpeueHH HC

CXe~OE8Th UOEe~eHH8 HHTerpaHOE pacceHHHH npH paSHH~HWX 8H8~6HHHX 

8SHMYT8HhHHX H pa~aH»HHX HH~eRCOB ~YHRUHA EecceHHo 

IIporpaMKa PARAMP npe~aaaaaqeaa ~a ~HcneHHoro HHTerpupo-

E&HHH CHCT8MH ~H~8p8HUH8H~HHX ypaEHeHHI ~ SMUXHTY~· CBCT8M8 

yp&EH8HHI ~H npOBSEO~HHX OT 8MUHBTY~ pemaeTOH H8 K8~0M mare UO 
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l!e3ilBI1C:'M0lt nepeMeHHOlt l'itopaUVCHP'>lV' ue~ C,li,Oll C ITOCJL;'!YiOIIUUl !tlHTerpa

pJBBHI'.C~ MBTD~OV PyHre-Ky!T~. 

B ilporpaMMfl .!'APAMP , i103BDI!fi!Olll,89. HBTIOcpe.l(CTB6HHO YO,lt6J!i.l-

pOB8'!'L pac;:uRHHe S:116HTpOM8fdlTHllX ':;Jill Ha 33pHllt6HHbiX cryCTK8X C 

33,/(QHHbiY Tl'll10M CliMMeTpl'll! 1 HD C pt?2Jli11J'h't\ JJOK8J!I'.38L\>i8H OTHOCHTeJI:&HO 

0011 BOJIP.OBO;zta, npe;n;ycMOTpeHa J:.ll&MOJ!\HOCJ. BbPMipOB8!i>l1; napaMeTpO:B 

crycTKa. YnpaBneHHe pa6orolt nporpawuu ocymecTBnfleTcn c noMo~~ Te

r.8Tailna 8BM cnc I604-A. 

2. llporpawua BuqzcneHHH HHTerpaJioB pacceHHHH ( MAIN) 

llporpaMY8 MAIN npe;l{H83H8'!6H8 .ztliH BblqKCli8HM HHTerpaiiOB 

OT npoHaBe.zteHHI ~HRHH~PK'!ecKHX WYHK~Klt nepBoro po.'lla K mx npOH3BO;l{

HbiX H8 HeKOTOpYJl BeCOBYKl ~YHR~HDo 3TH l'lHTerpallbl C HBKOTOpbiYH KOS!)

WH~H6HT8YH HaaoBeM HHTerpanauH pacceHHKfl. 

~CXO,ltHNMI'l ~8Hnb1MH ,ltliH nporpaUMbl MAIN cnyxaT peayJI»TaTN 

pa60Tbl rrporpaMMbl PR0DUCT , aanHcaHHHe Ha YarHHTHYD neHTy. B 
nporpawue MAIN npo~e;n;ypa HHTerpllpOB8HHH CBO~KTCfl K nocne.ztOBa-

Ten:&HOMY cqHTbiB8HHD 3HaqeHHI llO,'l{~HTerpallhH~X Bblp8X6HHI C BXO,ltHOl 

MarHHTHO~ JI8HTbl ,lti!H 38,1{8HHbiX SHaqeHHl apryY8HT8, '!TO Cy~eCTB6HHO 

COKpamaeT Bpeua C'!6T8 H l103BOIIH6T np08HaRK3HpOB8Tb l10B8,1{6HH6 HHTer

paliOB paCCBfiHHH B mHpOKOM ,ltH8l1830HB H3M8H8HHH pa.ztH8JihHbiX H aaHMy

TanhHbiX HH,lt8KCOB ~YHK~Hlt Eeccena (w.E.). 

2.1. 06mee Ol1HC8HH8 nporpaMMbl MAIN 

B uaqlille paOOTW nporpaMMa MAIN Bll3b1Bae:r llO,!!;llpOrpaKMy STDATA 

,I!;XS 3aH8C8HHH B DaMBTb 3BK HCXO,I!;BbiX 3Ha'!8BHI napaue:rpOB H llO.D;rOTOB

KH nporpaMMY .D;JIH cqera. B nporpaMMe MAIN ra~:n npe.l{ycuorpeHa soauox

uocrb 3~aHHH HCXO,I!;HbiX ,l!;aHBbiX ,I!;~S nporpaMKW C TIOMO~Lll re~eraAna. 
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ilOC:118 yCT8HOBKH B rpe6yeMOe l10110llt8HH8 BXO~HOlt H BbiXO,ltHOH Mar-

HHTHbiX 118HT (no;n;nporpaYYbl ~ADIN H L0AD0P ) Bbl3biB88TCH 

no;n;nporpauua ENTEX .ztXH aa;n;aHHH scxo;n;aux ;n;aHHbiX ;n;nR nporpauuu 

(;n;ara cqera, npe;n;enH HHTerpHpoBaHHH, mar HHrerpspoBaHHH). 

llO.ztnporpaMM8 INDEX CliYlltHT .ztliH BblqHCli8HHH TeKy~x 3HaqeH11lt 

HH,lt6KCOB ~.E. H HOMepa HYIIHo llo;n;nporpaMMa SEACHER ocy~eCTBIIfl8! 

llORCK H8 BXO~HOI MarHHTHOI H8HT8 aanKCK, COOTB8TCTBYD~6~ 3a,ltaHHOMY 

Ha6opy HH,lt8KCOBo 

~H OCy~eCTBli6HHH npo~e;n;ypbl HHTerpKpOB8HHH Bbi3~B86TCfl TIO~npor-

paMY8 GS IMPS t Bbi'!HCnHD~8H 3HaqeHHH HHTerpanOB rpyiTITOBHM 

cnoco60M (qscno O.ztHOBpeueHHO Bblqacnaeuux HHTerpanoB ae ;n;oJISHo npe

BumaT» 100). TaK K8K 3H8'!6HHH llO,ltbiHTerpallhHbiX Bblp818HHlt ~IIH aa.ztaH

HOrO Ha6opa RH,lt8KCOB yze 38l18CBHbl H8 BXO,'l{HOI uarHHTHOI ROHTB, TO 

,ltOCT8TOqHQ H8~TH COOTB8TCTBYD~D 38UHCD Ha BXO~HOI uarHHTHO~ 116IIT6 

;n;nH aa;n;aHHoro aHaqeHHH apryueHra. ~fl aToro cnyxar no;n;nporpauua 

MANAGER • llocne~oBarenhHO Bbi3HBaH no~nporpauuy READER, 

no;l{nporpaMMa MANAGER 

Tpe6yeuoe nonoseHHB. 

YCT8H8BIIHB88T BXO.ztHYD uarHHTHYD 118HTY B 

~a ~opumpoBaHHfl no,ltbiHrerpan»HHX BYpa.aaHlt cnyKHT no;l{nporpau-

Ya - ~YHK~Hfi EF t KOT0p8H .ltliH TeKy~ero 3H8'!6HHH apryY6HT8 C 

DOKO~hD no;n;nporpaMYbl MANAGER C'!HTbiB88T 3H8q6HHH llO,ltbiHTerpall»-

HHX ~yH~HI ,lti!H 38,lt8HHOrO Ha6opa HH;l{BKCOB C BXO~HOlt IIBHTbl nporpaUMbl 

H yKHOllt88T HX H8 38,lt8HHYll B6COBYD ~YHK~D. llo;n;nporpaMM8 - ~YHK~HH 

EF KMBBT H8CKOIILKO BXO;l{OB ,lti!H paanzqHHX KOM6HH8~HI ~.E. H HX 

npOH3BO;l{Hb1Xo 

06naCTh RHTerpHpOB8HBH, K8K H B nporpaMY8 ST0RE, paa6H-
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BaeTCH Ha OTpeaKH, KPSTHNe npOH3Be~eHHID 20 x STEP , r~e STEP _ 

mar nO HeaaBHCHMO~ nepeYBHHOit. :Ja KSK;ztOW 0Tp83K8 HHTerpHpOBSHHH 

BN3NB68TCH no;ztnporpaMM3 ST0PER ~nH aaneceHHH B nawaT:& aanHceli 

C EXO~HOH warHHTHOH H8HTN, COOTBeTCTBY~~X ~SHHOYY 0Tp63KJ H3Y8H8-

HHH H638BHCHJ10kl nepeMcJHHO~ H T6l'\ ;}\eYy HaCiopy HH;neKCOB. 

rro~nporpawua GSIMP8 nocne~oBaTen:&Ho BN3HBaoTCH ;ztHH BN-

qHcneHHH HHTerpaHOB OT paanHqHNX coqeTSHHH ~.E. H HX npOH3BO~HHX. 

TaK KSK COOTBeTCTBYID~He 3HaqeHHH llO~NHTerpanbHNX BNpameHH~ xpaHHTCH 

B ll8YHTH ~nH BC8X 3HaqeHH~ apryYeHTS HS 38~8HHOM OTpeaKe HHTerpHpO

B8HHH, TO npo~e;ztypa HHTerpHpOBSHHH BNllOHHHeTCH ;ztOCTSTOqHQ 6NCTpO. 

BNllORHHB HHTerpHpOB6HHe HS TeKy~ey 0Tp83Ke H3MeHeHHH apryueH

TS, nporpawwa nepexoAHT K cne;ztym~ewy oTpeaKy. Kor;zta Bepxaz~ npe;zten 

AOCTHrHyT, BN3NB86TCH llO;ztnporpaYMa C0EFF ~ BNqHCRBHHH 

Koa~H~HeHTOB npz HHTerpanax. llo~nporpawua 

~nH ~OpYHpOBSHHft BNXO;ztHO~ 38llHCH nporpaYYN 

BUFFER 

MAIN 

cnyuT 

ua LAST IN BN3HB88T no;ztnporpauuy I'.'RITER 

• rro~nporpau

~nli aanHCH 

M8CCHB6 HHTerpanOB Ha BNXO~HyD RBHTY H DO~nporpaNYY TABLE .l{nli 

BN~aqH Ha mHpOKJffi neqaTI> 3HaqeHH~ HHTerpanOB paCCBHHHH B BH;zt6 Ta6-

nH~N. 

B KaqecTBe npHYepa B llpHnozeHHH I npHBe;zteHa Ta6nmna c peayn:&-

TSTSYH pa60TN nporpaNYH MAIN. 

~H KOHTpOn& TOqHQCTR qucneHHOrO HHTerpHpOBSHHH BHqHc:neHN HOp-

WHpOBOqHHe HHT8rpanH OT ~YHKnHI EeccenH, KOTOpNe y~OBR8TBOpHDT yc

ROBHD opToroaan:&HOCTH I 3 I 
1 . k J
0 
JP~~x)·JJolpx~xdx = 

= {~rJ' (o(.i>]2 = .HJ (o(.i>]2 
2L p p 2~ p+l p 
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, ecu 
, ecnz 

i I k 
i = k. 

.. 

3;ztec:& a(,i 
p 

H o(,k 
p 

- ;ztBa ayna ~YH~HH Eeccena c HH~eKcou P 

llpOBepKa noKaaana, qTO yCHOBH8 QpTOrOHSHI>HOCTH BNllOHHH8TCH C BHCO

KO~ CT8ll8Hl>D TOqHOCTH. 

3. UtJV~"LJQMMCI "l.ll...,J.U;;nnu.a;v IIJJ.:.l:tU"tJMl}JU.DQlUill VII\..I_.L_'$•~.~~==~¥~na.A 

llporpauwa PARAMP npe~HaaaaqeHa ;ztna qHcneaaoro HHTerpHpo-

BSHHH CHCT8UN 1IHH8HHNX ;ztH~epeHUHSnl>HHX ypaBHeHHH ;ztRH SUllRHTy.l{. 

CHCT8Y6 ypaBHBHH~ ;ztnH npOH3BO;ztHNX OT aunnHTY~ pemaeTCH Ha Ka~OY 

mare no HeaaBHCHYO~ nepeueaHo~ ueTo;ztou HTepa~Hli c nocne;ztym~ 

HHTerpHpOBaHH8M CHCT8UN ;ztH~epeanzan:&HNX ypaBHBHH~ Y8TO;ztOY Pyare

KyTTSo 

Ko~HnHeHTH CHCTeUN nHHe~HNX ~H~epeHUHan:&HHX ypaBHeHH~ (n.~. 

y.) HBnHVTCH WYH~HHYH HeaaBHCHYOli nepeueHHO~ H BNqHcnaDTcH aa KaM

;ztou mare no H638BHCHMO~ nepeueHHO~. qHCRO ypaBHBHH~ CHCT6YN onpe~e

Rfi6TCH KOnzqeCTBOU BOHH aneKTpHqecKOrO H YarHHTHOro THnOB, yqacT

BYD~X B paCCYOTp8HHH. 

ll0~6opOY ~H3HqecKHX napaYeTpOB BOHHH (~RHH6 B01IHN) H BORHOBO;zt6 

(pa;ztHyC B01IHOBO;zta) MOKHO YM8Hl>IDHT:& qHCHO ypaBHBHH~, BXO~H~X B CHC

TBYYo llonyqeHHBH 11 yceqeHHaH" CHCTeMa ypaBH8HH~ pemaeTCH qHCH8HHO Ha 

9111 nporpauwol PARAMP , H ee pemeHHe ;ztaeT pacnpe;zteneHHe no-

RH B BORHOBO;zt8 npH HSnHqHH B HBM aapHZ8HHOrO cryCTK6o 

C ~pyrol CTOpOHH, pem8HHH "yceqeHH0~ 11 CHCT6YN n.~.y. KaqecT

B6HHO ;ztOnZHH COBna;ztaTI> npH paanHqHDU qucne ypaBHBHHI. 9TOT KpHT8pH~ 

HCnOnl>SOBaJICH aBTopaUH ~ KOHTpOnH COOTB6TCTBHH pemeHHft "yceqeHH0~ 11 

CHCT6MH pemeHHID HCXO~HO~ CHCTBMN ypaBHBHH~. 
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3. I. no;n;roTOllKS aa;n;attH R 'li!CJieHHOMY C'!BTY 

RaK TIOK838HO ll /l/ , CHCT6M8 ypa:BHBHH~ ~JIH 8MTI1IHTY~ TIOJiel 

llOJIH, paCC6Hll86MNX H8 cryCTKe, HM66T llH~ 

dj, =-L{'> {-~EEJ - AlEE d:fn _)+<- '> IA""'Q - 'A EHc{/l"-)} 
d 7 2 Wi Lfr /\.h n tn d 7. k l· U1 c!'t ut d :t- ' 

cffj, f ~("\ MM 1 AHM d _ , ME r HE~ ] (I) 
d') =-zwzuf.A'n fjn- nin d~")-Lf(A;nf,- 'Ain d2c) . 

llepe~.~teu K 6eapaauepHNY nepeueHHNM 

z 
Z I : 'l: w~ = wa (2) 

AMnJIHTYAN H K03~H~H6HTN CHCT6MH (I) HllJiflroTCfl KOMTIX8KCHNMH ll81IHttH

H8MH,B CliiJIY 3TOrO MN TIOJiyttHM CHC1'~',1Y 4 n ypallH6HHiti ]lXll 8MTIJIHTY:lt 

SJI6KTpHtteCKOTO H uarHHTHOTO THTIOB, r~0 n - llHCXO :BOJIH, pacnpOCT

paHHD~XCfl B BOJIHOBO~e. 

0603HaqHM 

fi = pi + iQi ' gi = Ri + iSi ' 

Ain = 8in + iCin ' 'Ain = 18in + iDin 

B 3THX 0603H8ll6HHRX CHCTeYa (I) 38TIHmeTCH ll CX6AJID~611 BH~e: 

'\ ' EE ~ (0 EE- zw/)dP< + "'(- Ca dG": - c EM dRn, -
L Bin d:il' +-Vii a.. d:i' 1i- U<- o/.2' en d2 
rl:fi 

I EM dSn ' EE EE - EM - EM ) -8- d---;)=eL(Binfh-CinOn Cu,_Rn. Bu,_S,_, 
tn ~ n 

L ' EE cfPn .[ , EE dQ (' EE zw.·' c{Q---+ ~-f- .-~ --L+ 
cirt d Y.' Bin -' '" 'Bit CL ) dil' 

n n#i '--'-"" 

(3) 

<;"' 
1 

EMdRn. I EMdSn "\' EE EE EN EM 
+~(Ben d? - S:n d :<' )= e .;;: (cin P, +B<-n On+ Bin Rn -c<n Sn.)' 

'\ ('C.I-IEo{Pn. + 'BHE~)+E 'f3"'"'dR';+(Buu_zw:)dRi _ 
~ Lrt d:;t' tn cl:il- nc~i Ln d<l_ t< Q. d-~' 

"\' t AIM d S "> -"fE ME Jtf,Af HM 
- L__, C n d "'"; = e .L.. ( Cn Pn +Bin Q ,.,_ + !3,-n R n - C in_ S ,_ ) 

n. '" iiC n ' 

8 

I 

'\' (- ' ME o(.p.._ +- / ME 0{{1YL +- C HM _cf:_Rn) + ">' '8 MM ds.._ 
L__, B. -_::i"'' Cin a co.• '"-a"'' L... in. -' .,, +-,_ t.n. lA,< -.i'C o< J?.ifL l-<.a< (4) 

J -'fM 2 w,_, d S<. - '\' ( ME ME MM MM 

+ ( 'B . - --) d x' - £ L - B,n. P., + Cin On_ + Cu., I! n_ + 8 n S .,_). 
l.L a__ n_ c. 

3,~tec:r. a - pa]lHYC BOJIHOBO,ltll, /_. - paauepN CryCTK8 DO z 

PemeHKe CHCT6MN n.~.y. (4) B~6TCB M6TOlOM Pynre-KyTTa • ,llnfl 

H8X0~6HHfl K03~H~H6HTOll 

PyHre-KyTTa /3/ 

(i) (i) 
kl , ••• ,k4 , llXOlH~X ll ~opuyny 

1 (i) 
L1 Yi = 5(kl 

+ 2k(i) + 2k(i) + k(i)) 
2 3 4 (5) 

BO BCeX npOM6XJTOttHHX TOllK8X He06XO]lHMO pemaT:& CHCT6MY (4) npB 

H3ll6CTHHX npa:BHX ll8CTHX. 

3.2. CTpyKTypa uaTpHuy Koa¢WH~HeHTO:B czcTeMN n.;n;.y. 

w aunnHTYJl 

0TM6TKII, liTO CTPYKTypa CHCT611N ypa:BH6HHA ;ltllfl 8Mll1IHTYJl (4) T8-

KO:B8, liTO 118TpH~ KOS~HUH6HT0ll CHCT611N n.~.y. YOEHO paa6HT:& Ha 16 

6noKo:B. PaauepHOCT:& 6noKa onpe]lenHeTCH KOJIHttecT:BOM BOJIH aneKTpHttec

Koro H MarHHTHOTO THTIOll, pacnpocTpaHHD~XCll ll BOXHOllO]le. PaauepHOCT:& 

CHCT6MH n.~.y. npH 8TOY pa:BH8 4 n , r~e n - ttHCXO pacnpOCTpa

HfiD~XCfl BO~H. UaTpH~8 CHCT611H JI.]l.y. 06Jia~aeT H6KOTOpO~ CHIIII6TpH

e~ OTHOCHT6Jl:&HO 6JIOKOB9 ll CHXY 3TOTO B He~ HII66TCfl XHm:& 8 H638BHCH

IINX 6JIOKOB. 8TO ynpo~aeT BN~HCX6HH6 Y8TPHUH K03~HUH6HTOB Hll K8X]l0M 

mare HHTerpHpo:BaHHfl. 

3.3. 06~ee OTIHC8HB6 nporpaiiMH PARAMP 

B aattane pa6oTH nporpauua PARAMP BU3HBaeT no~porpauuy 

STDATA ;ltXll 38CHJIKB HCXO~HHX ~SHHHX B MSCCHB NCARD • iloc~e 
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aarpy3KH B Tpe6yeuym TO'IKY BXO~HOI uarHHTHO~ H8HTN Ha BHXO~HYD uar

HHTHYD neHTY aanzca:aaeTca 11nacnopT MJ!11
• Ilocne yTO'IHemm Hallan:DHHX 

~aHHHX non:Dao:aaTeneu nporpeuua roTo:ae K pa6oTe. 

B K8'18CTB8 HCXO~HHX ~SHHNX nporpeuua PARAMP 

SHe'leHHR HHTerpanOB paCC8HHHR, BH'IHCH8HHHX nporpaMMO~ 

H xpaHRil\HXCH He BXO~HO~ MSrHHTHOi HBHTe. 

HCD01I:D3Y8T 

MAIN 

TIOAnporpeuua TBDUMP OTHCKHB6BT He BXO~HO~ uarHHTHOA 

118HT8 H 38HOCHT B neMRT:D 3BM COOTB8TCTBYD~D aanHC:D C MSCCHBOU HH

Terpa1IOB pacceRHHR. 3aT8M BH3HB8BTCH no~nporpaYMS PARAMP ~1IH 

BH'IHCJI8HHH napaueTpOB, ODHCHB61lll\HX CHCT8MY aapHli8HHN:It ·cryCTOK-BOJI

HOBOAo B01IHOBO~ B8KTOp na~ell~8A BOJIHH DOJiereeTCH peBHHU COOTBBTCT

BYD~euy Hynm ~.E. H1IH ee npOHSBO~HOA ~JIH 38A8HHOrO HOUepa ~YHKUHH 

EecceJia~ Houep KOpHa onpeAeJiaeTca KonzqecT:aou BOJIH, pacnpocTpaHRD

Il\HXCH B BOJIHOBO~e. 3TO CBR38HO C TBM, 'ITO BC8 BBJIH'IHHH, BXO~fill\HB B 

ypeBH8HHR CHCT8UH, npHBB~8HH K 6eap83118pHOUY BH~y. ~ 38~8HHNX SHa

'IBHHA E. u H /'- , xapaKTepzayDmHX aneKTpouarHHTHNe c:aoAcna 
#.If r-- 1 E f cryCTK6, tlJOpMHPYDTCR KOII61'1H8UHH KC v • - , I- ;iL , :SXOAf!ll\H8 .MHO-

~T8JIRUH :a Koa~HUH8HTN czcTeua JI.~.y. III • 

Ilo~nporpauua WAVEVW CJIY&HT ~liR BN'IHCliBHHR B01IHOBHX B8KTO-

pOB BOliH 3JI6KTpH'I8CKOrO H uarHHTHOrO THnOB, ytl8CTBYilll\HX B paCCIIOT

peHHHo 

Ilo~porpauua SCATIN 38HOCBT B COOTBBTCTBYDil\HB 118CCHBN 3H8-

'18HHH HHTerpaliOB paCC8HHHR B COOTB8TCTBHH C He60p011 HHA8KCOB, ~H 

KOTOporo 3TH HHTerpaJIN BN'IHCH8HNo 

Ilo~porpauua C~EFF BH'lHCJIR8T yCTOA'IHBHB KOM6HH8UHH HHTerpe-

1IOB pacCBHHIH C COOTB8TCTByD~H IIHOSHT61IRIII, KOTOpHe BXOART B Koaw

~HUH8HTN CHCT811N (4) H H8 RBJIHDTCR ~YHKUHHUH H838BHCHMOA nepeY8HHOA. 
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3aTell nporpauua npHCTYDSBT K HHTerpHpOB8HHD CHCT811N n.A.y. H8 

38~8HHOII OTpeaKe H3Y8H8HHR H838BHCHIIOA nepeMBHHOit. TaK KSK ypaBHe

HHR npHB8A€'lli K 6e3p8311BpHOMY BH~y, TO Z M8HH8TCH B npeAenex OT 

0 ~o I. 
IIo~porpauue ARGUM t.PopuwpyeT TeKyiD,lle aHat~eHHe apryueHTa • 

ECllH Z ~1, TO BN3NB88TCH no~nporpauua N®PHS , BN'IIICJlfill~Sfi 

UO~YliH H W63H SllllliH~T H6 BC811 npOII83YTK8 H3Y6H8HHH apryueHTS. IlpH 

STOll 3He'leHHH IIHHIIOA H A8ACTBHT81I:DHOA '18CT8A aunliHTyA, HX MOAY1IH H 

~63H BNBO~HTCR Ha mHpOKYD ne'IST:D ~liH BOliH 3118KTpH'I8CKOrO H MSrHHT

HOrO Tl'lllOB nocne~OBeTeli:DBO ~liH BC8X 3H6~8HHA apryueHTa. Ha1IH'IH6 

Te6nHn CYil\BCTBeHHO o6nerqaeT nocneAYDil\H~ aHenHa peayn:E.TaToB. 

,llna T8KYil\HX 3H8'18HH~ Z npone~pOA MHTerpHpOBSHHH CHCT8MN 

n.~.y. ynpa:anaeT no~nporpauua S~LVER • II pH z = o :aaas:aaeTca 

no~nporpaMMS INC~ND ~liH 38H8C8HHR B naYRT:D He'I81I:DHNX ASHHNX. 

IlOJI:D30B8T6n:D npH 3TOM MOX8T SeAST:D HS'Ie1I:DHH8 3He'I8HHH eMD1IHTY~ C 

TeneTailne. 

IloAnporpauua C~EFFl BH'IHCHHeT K03WWH~H8HTN CHCT811N (4), 

HCU01I:D3yH KOM6HH8~HH, BH'IHCH8HHH8 no~nporpeMIIOH C0EFF • 

Tio~porpeMJ.Ie MAIJBI CJiylKKT ~HH tlJOpMHpOBSHHR 118TPHUN Koaw-

~HUH8HTOB CHCTeMN (4) H3 61IOKOB, BN'IHCJI8HHHX no~nporpaMII8MH C~EFF 

H C~EFFl • KpoYe Toro, fiOAnporpauua MAIJBI , HCD01I:D3Yfi 

Heil~eHHHe 3H8'18HHR KOSIDIDHUH8HTOB H aunnHTYAt wopuapyeT CT0116en CB0-

60AHHX qJieHOB CHCT611N (4). 
IlOAnporpauMa ITER pemaeT noJiy'leHHYD enre6paH'l6CKYil CHCTe-

uy AHH npOHSBO~BNX OT 8MD1IHTY~ 118TO~OII HTepanHA. Ilpz 8TOM CHCT8M8 

(4) npHBOAM,CH no~nporpauuoA ITER K BK~y, y~o6HOIIY AnR BHnon

HeHHR nepaiUII 1 4 1 • 

II 



llo~nporpaWMB S~LVIT BN3~BaeTCH no~porpaMMO! ITER ,1Vlfi 

pemeaHH anre6paa~ecKoA czcTeMH ~na awnnHTY~· ITo~nporpaMMa CHECKIT 

cnyKHT ,1VIH KOHTpOHH CXO~KWOCTH npouecca HTBPBUHA. Kpoue TOrO, 

no~nporpaMMol ITER npoBepaeTCR B~nonaeaae ycnoBml, o6ecne~z-

B8JOIIlHX CXO,ltHMOCT:& npouecca HT6P8UHA I 5 I K TOllHOMY pemeHHil CHCT611W 

(4). 
IIo~nporpawMa s~LVER , llOC~e~OB8T6HbHO BN3NB8H llO,ltnporpaMMH 

C~EFF C~EFFl MAIJBI H ITER , HSXOAHT pema-

HH6 CHCT6MH HoA•Y• AHH SMDHHTYA WBTOAOII Pyare-KyTTa ,ltHfi 38,lt8HHOrO 

aaaqeHHH apryueaTa. 

3aT8M nporpallll8 PARAMP ~OpMHpyaT B~XOAHYD 38llHC:& H BN3~Ba-

eT no,D;nporpauuy WRITER AHH 38H6U6HHfi 88 H8 BNXO~HJD MBrHHTHYD 

neaTy. 

BHme OUHC8H8 llOCH8AOB8TBH:&HOCT:& pa6oT~ nporpaMMH 

HB O~HOW mare H8M6H6HHH H888BHCKMOA nepeM8HHOA. 

PARAMP 

ITO OKOHqaHHH pa60TH nporpaMY~ Ha B~XOAHYD warHHTHYD H8HTy 38UH-

c~BaeTCfi "nacnopT Yn" c yKaaaazew TeKy~ aaa~eazA napaweTpoB. 

B nporpane PARAMP TaKKe npe,ltyCMOTp8H8 BOSWOIHOCT:& ,1VIH 

non:r:.aoBaTena ynpaBnRT:& pa6oTol nporpawwY c nouo~m nyn:&TOBoro Te

neTalna. 

B KaqecTBa npHMepa B llpKnoxaaea IT npaBe,D;eaa Ta6nKUa c peayn:r:.-

T8T8MH pa60TW nporpBMUH PARAMP . 

4. a a K n m q e a a e 

0nHC8HHH8 BYm8 nporpaWMY B8DHC8BY H8 H3YK8 ~RTRAN-63 H 

8BTOKO~e C~DAP-1 ,ltaR 9EM c~c 1604-A. MaTeMaTwqecK08 o6ecneqeHH8 

~HH qHCJl8HHOrO MO,lt6JIHpOB8HHfi B38HMO~eACTBifi 8Jl8KTpOUarBHTH~ BOnH C 
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38pHX8HHUM~ cryCTKSMH B H8CTOH~ee BpeMH 3RcnnyaTHpyeTCH B llBTA 

O~H~. 

JdCCJl8]\0B8JIOC:& paCC8HH.Ht: BOJIHOBO~H:WC BOJIH HB KOJII>U6BNX cryCTKSX 

~aCTHU Koaeq~wx paauepoB no z ~na pa3JIHqHHX JlOK8JlH36~HM M none-

pe'll:HbiX paaMGyOB crycTita. CpaBHHBaJIHCb peweHHa, non~oHHNe .llJIH paa

JJHttHoro ~HCJI6 pacnpOCTp81ifiKIUUiXCH BOJIH Y. iV'.il CI'YCTKOB C pa3JIJti<!HblWZ 

3HORTpOU8I'H.HTHNUZ C:SO~CTB8MZ. ~Jti3Z~6CKHO peayn:&TSTH ~HCJI6f!H:WC 3KCUO

PHM6HTOB UN 06cy~ B CHB~YKI~~ pa60Te. 

E aaKnmqeH.He aBTopu :SblpaxaDT rJiy60KYKI 6naro,D;apnocTI> B.H.Mopoay 

3B nD;l\.llep:&Ky H nOCTOHHH~A HHTepec K paCloTe. 
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