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OcoCKOB r.A., KoMOliOBa B.E. 10- 11290 

MareManPiecKoe o6ecne'-leH>Ie CKatmpymwero aBTOl\tara 

"CrrnpanbHbrfi H3Mepurem~ IV \io.-1epHMJaUHS'1 n~orpall..t.\tt-.r 
CAL!BR 

ftporpaMMa CALIBR, BXons:~rua'TI n MaTeMaTH'-le-cKoe o6ecJre'-leune CK<IHU

pyloJuero asToMara "Crm.pallbHJ,fil n~J'-!epurenb", rrpE:HHaJHa'-lena ,JliH nposcne

JUHI C.< €H€.ll€1IbHhTX K8JIH6pOBOK 8BTOP>.WTa C IIeJlblO OIIpeneneHH51 ero T04HOCT

I!J,JX XapaKTepHCTHK H K03¢4m:UU€HTOB 1Ipeo6pi1:30B8HU~ l\l€1hLlY LleKapTOBOl~f 

H IIOJHI{.HIOH CHCT8M8tv1H KOOp.llWHaT, B KOTOphlX IlpOH~3BOJ1SHCH H3l\18p€!B1H. 

B Hacrosnueti: pa6ore rrpnsonnrcH orwcanHe u3MeHemd1: H ynyqwenHH, BHeceH

HbiX B rrporpaMMy CALlER no cpar.HeHHKl c ee nepsoHnqaJibHbiM sapHauro~t 1: 
nu pe3yllbTaTaM H3Mepemli1 1975-1977 rr. DL>lJHI ycosepwencrsoaaHLI am'ormr 

MLI fl0HCK8 UBHTpOB Kp8CTOB H BLI'-:IHCJie!IWQ HX OW!t60K 1 BBBDeHa onepaTHAHSH 

nposepKa K8'-:1€CTB8 K81IH6pouoqJihlX K03$ljJHUUeHTOB flJ'TOM HCIIOJib30B8HHSI HX 

!lJlH BOCCT8HOBJI€H1HI IIpSI!I.tOfi JIHH11Ho 

fipOBe,lleHH8R MO.Q8pHH38UI1H IIOBbJCHJW TOt.IHOCTb (I YCl(VJ--liJia BpBMH 

o6palJOTKH K8JIH6pOBO'-IHL!X .Q8HHbiX. 

Pa6ora BblflOJIHeHa B fla6opaTOpHH BbltiHCJIHTBJibliOii TexmtKH H 

8BTOM8TH38UHH OVI HVI. 
Coo6meHHe 06bei!HHeHHOf'O HHCTHTyTa HOepHh!X HCC1lei!OBaf!HH, Lly6Ha 1978 

Ososkov G.A, Komolova V.E. 10- ll290 

The Spiral Reader Sofh-varG. IV. Program CALIBR 
Development 

The program C.L\LIBR is iJ. p~-'.1 t of Spiral Reader Software 
~nd is intended for weekly testing of this device with the aim to 
ii?terrnine its precision and pctrameters of the transformation behveen 
wo co-ordinate systems (cartcsien and polar) in which measurements 

are made. 
The program CALIDR was qtxite updd.tcd during the measure

!ments in 1975-1977. The description of all these changes and 

improvements is given below in compa.rison with the original CALIBR 
tversion. There were improved algorithms of the cross center finding 
~nd their residuals calculation; straight line reconstruction as a 
·1uick test of the calibration parameter quality was introduced. 

The development made increased the accuracy and speeded 
-tp the r·un ti 110 nf the program. 

The investigation has been performed at the lx'lboratory 
of Computing Techniques and Automation, JINR, 

Communication of the Joint Institute for Nuclear Research. Dubna 1978 

© 1978 067>etlHHeHHbi/l HHCTHTyT HJ!epHbiX HCCneaOBBHBil ay6HB 

B i18CTOflt!\8M COOOlJ1CHl1l1 CO,li81JJ!(l1TC!l Olll1C8l!l18 M3M8!!CHl1l1 l1 YI!J''l

!l!8Hl1i1, BI!8CCHHb;X B nepBOH8lJ3JlbHhJH B8!JH8l!T llpOrp8MMhl K8JJI10.fJOBKl1 

8BTOMara "Cr!l1pan:oHh!M 113MepH1'€J!:0 11 (Cli) (eM. Ill), no pesyJJI>TaTaM 

00p800TKH K8JII10pOBO'IHhiX vl3MCIJCHHH, llpOB€A8HIIbJX 38 '18Thlpe rOI\8 

3KCnnyaT31.1,11H CH. 3ToT onh!T no<JB01!HJJ, npet.c.lle ncero, npoBepJ1Tb 

B8lKH08 ynpo,~8lOJIC8 npe .l\IIOJ!OJEe ill18 OTHOCl1T81!bHO Bl1i'\8 cpyHJ(lJ,l101loJII>HO

ro npeoopa30£8HHfl M8~AY llOJJHpHOM 11 A8K8pTOBOH CI1CT8M8MI1 KOOp,llH

HBT C.lll. n ocHony nporpaMMhl IT! Obi]IO noJIO~[eHo Aony.~eHHe o •(OCTa

TOttHOCTM npeo6p830B8Hl1H npOCTetiwero BI1,1(8X) 

X= MR(R-R0)cos[M8 (8-Bo)J~ Xq +dx, 

y=MR(R-R0 )5m[M8 (8-B0 )]+-y
0

-rdy. (I) 

flonpaBO'lilble 'lll€Hhl dx 11 dy Bh!'Il1C1lfi!OTCH C llOMOlJ1blO. AByMepnoti 

mmet!HOti HHT8jlf!OJJHIJ,l111 no 01Jl1J!\8HWI1M '18ThlpeM Y31!0BbiM 3H8'18HI1f!M, 

ll3flThilA 1'!3 MaCL:l!Ba nonpa.BO'lHbiX lJJI€HOB, Oil f'€)(€JI8HI1€ KOTO pb!X BMeCT€ 

c wecTblO napaMeTpaMI1 npeo6paaoBaHI1fl (I) 

MR, Me Ro ' eo ' Xo ' Yo (2) 

Ill O~JJO ll,81!b~ K81!HOpOBHH. 

YllOMHHJTOe npe)(IIOJJ0)!(8HI1C COCTOHJJO B TOM, 'ITO OllTH'I8CKl1€ H 

MexaHI1tteCKI1e AI1CTopcHH Cl1 OYlJ.YT lJ.OCTaTO'lilO Manu, ttToCiu ooecne-

tUIT:b p8BHOMepHyiJ M8JJOCTI:. llOllp8BD'IllblX tJJieHOB ,1(8lil:8 B cnyqae fljlO

CTOrO npeo6pa30H8HHH B~Aa (I). 

x) TiapaMeTpbl CABJ!Ira -"o , y0 Ciu1m BHeceHbl B BTO npeuopasoBa-

HI1e nocne noHBJJeHHH nyc5nii!K8lJ,lHI I 11. 
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TipBKTHKB KB1JH6pOBKH llOK8381IB, qTQ BenHqHH~ llOllpBBOK clx H 

a/y , HBJ.I~eHHHe B Y3iiBX R81IHOpOBQqHQW nnaeTHH~ llYTCM MHHHMH33-

ll,Hl1 i))YHKIJ,HOH31l3 
n 2 1 2. cP, = ~ ( dx4> + ayk ) 

no H360py napallteTpOB (2) 
1

He npe:SLJtjBrJ'f ::JHaqeHHH B 20~30 MK, OeTa

BBHeL :s epe~HeM Ha ypo:sHe IU~I5 MK {eM. pHe. I). 
Cny'laH, Kor,n;a max ( dxk , dyk) npe:swuan 30 MK, o6LJ'IHO 

eBH,ll;eTenoeTBOB3JlH 0 Hey,ll;BllJ!OM H3MepeHHH H He06XO,ll;HMOeTH nvo:se.n.e

HHH nOBTOpHO~ K81!l16pOBKH 1i! , eem1 3TO He nmwrano, - IOC'I'HpOB

KH CVl. 
He MeHee KpHTH'IHOti B aTOM CMNene oKaaanaeL :senHql1HB R0 

npeBblllleHHe a6C01l!OTHOrO 3H3'1eHHH KOTOpOiti nopora B 25 MK :scer,n;a 

npl1BO,ll;H1l0 R He,n;onyCTHMOMY pOCTy nonpaBO'IH~X '11ICHOB, nepeeT3BBBiliHX 

B 3TOM enyqae KOMlleHCl1pOB3T1 HemmeiliH~e HCKBJKeHHfl, OeTaBBBlllHeeH 

nocne npHMeHeHHH npeo6p830BBHHH (I) (pMe. 2). 
B 3TOi1 CBH3H ~1IH OL!CTporo onpe,n;e nemm KB'IeeTBB K81!1!6pOBO'I

H~X KOHCTBHT B npoiJ,e,n;ypy RBlll!OIJOBKH d~il BK1ll04eH ~OH01IHI'ITCll1H~J.I 

3T8ll H3MepeHHH 0Tpe3KB llpHMOM 1li'.IHHI'I nyTeM CKBHHpOBBHHH ee OT ce

pe,n;HHbl. b nporpaMMY CALIBR COOTBeTCTBeHHO 6b11l3 BK1IIO'IeHa llO,l(

nporpBM!.tB SLINES ( CM. Hl1lltC) 1 ROTOpaa HellOJl130B81!8 nonyqeHH~e 

RB1ll16pOBO'IH~e KOHCTBHThl ,ll;1IH BOCCTBHOBHeHI'.IH 3TOH npHMOH MeTOAOM 

HBHMeHLillHX KBa,n;pBTOB (M.H.K.) l1 npo:sepKH TO'IHOeTH 3TOrO BOCCTB

HOB1lelll1H KBK no napaMeTpaM BOCCTa!iOBileriHOiti npHMOili, TBK l1 no rpa

Wl1Ky OTKnoHeii.I'.IH OT nee KBJK,n;oil 113 TO'IeK, OTHeceHHLIX K Heil (eM. 

pl1C. 3). 
0TM€Tl1M Oei!OB!ihle 113MeHeHHH, BHeCeHH~e B nporpBMMY CALIBR 

B npoueece ee Mo,n;epHM3aUHH (:see HaMeHeHHH eornaco:s~:san11e1 c HH

JKenepBMH-paspa6oT'IHKaMH CL-1, qaCTL l13 HHX 6~na BHeeeHB no HX l1HH

IJ,l18Tl1Be). 
1. B~60pK3 ,ll;31lHbiX KanH6pOBO'IH~X 1'.13MepeHHH e MBrHHTHOi1 JJeHThl 

npOBO,l(HTCH TenepL no ,n;aTe ,ll;HH 1 KOr,n;a eoeTOHUOCL H3MepeHI'Ie, qMeiiO 

ll,HK1IOB K31lr.t6pOBKI'.I He \jlHKCHpOB3HO 1 K3K B /1/, a MOnieT O~TL npOH3-

B01l1HhiM (HO He MCHee ,n;:syx). 
2. 06pa63Tb!Ba!OTeR ,n;aHH~e l13MepeHJIJJ.I ue :seex 65 KpeeTOB, lilMCIO

liiHXeR Ha KaJIHOpOBO'IHOil llJIBCTHHe, a 45 KpeeTOB, paenonOJKCHHbiX B 

npHMoyronLHHKe (-406 x"" 40; -20 ~ yl. 20), BXO~Hll\eM B none eJta

Hl!po:saHHR CM. 

5 



~ 

~ 
':k 
~ ...: :t 
Cll " ~ " .() 0\ 

~--c. !S1 

~ :z: 
Q) 

::a 
-o- <D p. 

Ill 
.Q 

~ 
0 
1=1 

~ ( 

:a; co 0 
... "-
~')\ ~ 

0; ..... 
~ ~ <;) 

4 <D 

1-§- ::11 
(J) 

0; :a 
li: 1.: ro 

~ Co 
!S1 

ro 
"< 1---

<:J "- ;.; 
~ t 0) iSl 

"'- :t ..... 1'ti 
~ ::11 
::s ~ 

-o- . 
-----: •::s (\j 

IS 
h ~ ( . 

0 

<:; •(() ISl 

'-- ~ " p.. 

:3 ~ 0) 

" ~-
~ 1:: 

~ t:l 

Cr:."" 0 

6 

0 

t 

0 

0 

Q 

0 

1: 
lo

0 

1: 
--+ .., I 

: ~ 
-.. • 

C\1 0<' 
I 

151 
;.:; 
Ill a 
'0 
:s: 
l'i 
ro 
;.; 

~ 
::11 

~ 
0 
1=1 

gj 
::11 
::t1H 
Q) 
l'il:'
illl:'-
0 • 
::11:"3 
till» ... . 
OH 
0 
Oli-< 
iliO 

I 
gj 

! 
~ . 
Cl) . 
~ 

" 

li!JV. onpe11,eneHv.v. 'IJWnCij•opuauv.v. M3 cllcTeMbl X Yrm IJ.CKo!JTO-

BbiX Koop;a,IWB'I Hanll6poBotJHOr. nnacTHm, B CHCTeMy XYc 11 cimpaEL-

Horo 113Me ]JC iillll ( TIO,UTI]JOI']J8MM8 REPK ) l13MC ]JHIOTCH 'l8TbljjC H]JCCTc, 

pacnonollteHHhie po!.I(SoM, c HoOp.l\lliiBTBMll (-6U; 0), (u; -20), (r_,u; (.;), 
(CJ; 2U) (nopH,l\Oli llX llB]JC'lllCJIE:lll1il COOTll81'CTBY8T TIO]Jilll.HY 110t.~CIJC

HllR). 

3, I!01!HOC1'h!O ll3MCH8 H anrOpi1TM TI011CK8 U8HT]JOB K]JBCTOB. 

To'IKH , Bl:l)J.eJieHHble nporpaMl.IBMll LIM 11 BOX 1'13 o6nacT~<!, OT-

HOCHil!eilcH K ABHHO»Y HpecTy c ueHTpoM ( R0 , Be), Hnaccv.~'lllli'IPYIOl'
cR H8 ll.BC rpyDTibl DO TI1!8'l8M H]J8CT8 He C TIOMO~h!O MBll,1!8HHOM ll]JOUCll.Y

]Jbl ri1CTOrp6UMll]JOB8HilH, HBK B /1/, 8 B COOTBCTCTBlll1 C llll.CCH pa0o

Tbl /Z/ TIYTBM TIOll,rOHKll llX K l13BCCTUOMy 00pa3y KpeCT8. ~hfl ~Toro 
Bblll.BllBllHb:M MBCCV.B T048K ( Rt 'ei i =J,n) c TIOMOIJ(h!O npeo0jJ8-

30B8IIV.H 

xi = Ri <. o6 ( Bi - 9c)- Rc •. 

}i = Ri 6tn (8i. -Be) (3) 

nepeBOIJ.llTCfi B 1!0K81!MIYIO CIICTCJ!.Y 1J.8K3pTOBL!X K00p1J.l1H8T X; , Yi, 
i = 1--;--;i T8!{, '!TOOL! ypaB!I8Hllfl npRMI.JX, COC1'8B1!HfJ!l\llX ll1!B4ll 

KpBCTB, 11MC1!M Bill 

y = ( K +- ~) X + b. l , 

y=- (K:~)x +b.2 , (4) 

r;a,e K = fg 20° ,11,nR ncex HpecTon, KpoMe uenTpam;noro KpecTa 

TIJI8CTJ1Hhl, ;a,nH KOTOporo K = 1 , Be 1!lll'lllHhl A , A 1 , El 2 ll]JC)l.l10-

naraiOTCH 1J.OCTD1'0'll!O MBDbiMI'I, 'ITOOhl MOlKIIO 6bl1!0 npeHeO]JC'lb l1X npo

ll3B8.tl,BHllRMll 1'1 KB8,li]J8'f8Mll, 'ITO ll03B01!HB'l' llOCTpOi!Tb KB8;a,p8'l'll4HLIH 

WYIIKUUOH81! 
n 

4{ ~ ~ ni (Y· 2
-KX·

2
- ay. -b;}(· -CX· Y·i 

i~t l l 1 l 1 l . , 

nyTeM MllHllMll38UlU'! KOTOpOrO TID ll8jl8MCT]J8M Cl 1 b ll C' MOJKHO 

ll8i1TYI TI]JI'IODI'IiKBHHLie 3H8'l8llllfl K03<Ii)Jl11.\!';BHTOB yp8BH8lll1R ( 4) 

A 1;; ~ (a+--$) , .o.2 ~ ~(a-~) ' 
.6- c -2· 

ilony'lCHHOi1 TO'lHOCTll 1J.OCT8TOqHQ ll.Dfl npOB81J.BHl1R K1!8CCV.(lJJ1K31.\lllll TO

'l8K H3 ;a,Ee rpyllllLI B COOTBBTCTBl1ll C l/!X ll]JI'IHBll.DeJKHOCThiD K TI1!C'l6M 

K]JBCT8. !!p11 BTOM 11CKDIO'I8IDTCH TO'lKll, 01!ll3Klle K KOHI.\BM V. UCHTpy 
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Kjl8CTa, KOOjll.(I1HaTb! KOTOjlUX J.1CKaJI[eHLI fijll1 CitaHI1jlOBaHI111 Uj8JI:OIO. Jla
nee no TO'lKaM Kaii(,I.(Oi1 rpynnbl npOBOL\HTCfl fijlflMble C fiOioiOU\blO M.H.K. 

C Bbi6pOCOM ,l(aJI81\0 OTC'rOH..jJ.1X TO'lel\, H8XO,ll;HTCH ROOjl,ll.ldH8Tbl U811'rpa 

Rpec·ra (xc , Yc ) KaK T'J'IKa ne]JeCe'leHHH STHX npHMhJX, a raKr.:e 

n,ncnepcl1H 11x oum6o« 

0..2 = .1.. ( 6"/!lf. -t- 6} lit ) 
Xc 2 1+11/· t+ll; 

2 I ( 6 2 6i 6 =- _l- -t- --~ ·rc 2 1+11/ 1+11..~.), 
r,11e /1 1 V! fi:z. - yr;noBble K030·".11U~Jel1Tbl uaUn;eHHI:IX npHMbiX, a 

~ 11 6:1. - COOTBeTCTBYiliiU!e cpe,nHeKBa,npaTH'lHble OWMOKJ.1, Bbl'li1CJieHHble 

M.H.K.l!OJiy'IeHHble l:\.OOp,nl'!HilTH )(C • Yc OTHOCHTCH K KaJWLIY-TO O,il,HOMY 

VL3 UHKJIOB KBim6poB«H ( nycT:o ero HOMep L , f-=- /;A. ; o6hi'IHO 

K = IU). noaroMy 1.1x cne.z~ye·r ycpe,LJ,HI1To no BCeM UHKnaM: 

I( ~ (;... -.t X-~ x.C'P ) _1_ 
c- /:1 t;xct ~ 6 ;r ct ) ' 

I( ~ ~ -1 
Y. - ~ ( Y£.t ~-'-
c- r= 1 5"*') r., 5'ri!J. 

(5) 

CooTBeTCTBBHHO ycpel\HBWTCH 11 AHCnepcHI1 

-2 I k. 2 
t; =- L. 6x 
x~ /f I'= 1 cl 

·- K 

62 = !_ 2. 0.2 Yc K ,,1 'Ycf. (6) 

Tiony'leHHble noKa»oHble KOOJlL\VLHarbl c noMOU\:010 o6paU\eHI1H npeo6pa3o

BaHVLH (3) nepeBO;z{HTCH o6paTHO B 11CXO,l(Hbl8 ll01lfljll!!l6 KOOjl,ll,I11!8T!l 

Bb16paHHoro HaMI1 ueurpa Kpecra ( ~ , Be ) : 

Rc = ~Rc )2 ;y;;_ ~ , 4 =Be +-arclQ {x 9
"R ) , 

tJ c- e 

r,LJ,e Rc ? al, B3HT!l .1!3 (3), a Xc ' Yc ... J.13 (5). 
i!iHTepeCHO, 'ITO nepeCl:leT Ollli160K llpl1 TaK014 oeipaTHOI4 nepexo,n;e 

;naeT HaM He,nr!ai'OHaJibHYil KOBap11aU.I!OHHYIO MaTpHUY. l\po:Me 

oum6oK no OCHM, 

£ = y6/ c>o.s 2 &, +- 6! S1'7
2 Bc 

C C "' 'C 
f..-= fj!;;;,26f ~ 6; c~ ( 7) ~ r~~m ~ ' 

8 

;l 
1 

J 

' 

OKa3LIBaeTCH OT1II1'lHOill 0'1' HYIIH 11 l\OBap118U11H 

D..tY = [ 6~- 6/ ] co~tlc smBt:' 
I[' C 

(b) 

KOT0jl8H He Y'li1Th!BaeTCfl fiOKa B HaCTOHll.\8H BepC1II1 CALIBR ( XOTH 

,l\1IB 8 = To /4 , !lallpJ.1Mep, MO<i\8T A0CTl1raTo B8JII1'4Hllbl, cpaBH11MOH 

CO 3Ha'48HI1flM11 Ollii160K (7)). 
l:lbllli8 Oni1CaHUblH 81II'Opl1TM peaJH130BaH B nporpawllie COlitBIN, 

pa60T810Jj8H 3Ha'l>!Telloll0 6biCTpee Bap.l!aHTa, r,n;e Haxo;,{,l\8HUe IIJI8'l 

Rpecra Bblll01IHH8TCH nyTeM L\llYK]laTHOI'O ri1CTOrpaMMI1pOB8IHIH B,l\OJio 

HZ(eanoublx HanpaB;neu.I!Ll aT.I!X n;neq. TeM He u.euee Ha cnyqali Cionocmx 

.0. B (4), He ll03B01IHIOil\11X np11LteHHTb COMBIN , B CALIBH 

coxpaueu 11 aroT nap11auT, pea»l13yeY.biH nporpaMMotl SELF'l'r • 0Til.l!

ql1e .SELF IT OT a!laJIOri11JHOt.i nporpaMMbl, Oll.I!CaHHOl:t h/1/, 3aKJliO'l8-

eTCH b 11HOM BHL\8 npeoeipa30BaHHH (3) R ilOKSJibHOilf CI1CT8Me KOOpQ11-

HaT 11 6onee 81\KypaTHOH npol\e,ll;ype ycpeAHeHHB no UHKII8M K8JIH6pOBKI1, 

BblllOIIHHeMOH IIO tPOPMYJiaM (5) H (6}. l1epeKJIJO'l8!1118 ua BapH3liT 

BELFIT MO:Ker 6bl'l'o BblnonueHo nyTeM npHcaoeHHH aHatieHI111 I I<.JIIO'lY 

KSEL 

4. Yr&e ynoMHHyTaH nporpaMMa SLINES llOCile CKalll1jlOBa!II1H 

npHMOii lli1HI1.1! (11111'1 3B83~(bl, o6pa30BaHHOH nepeceqel!HeM B O,Z(HOH •roq-

Ke -\( llpHI.IbiX; k. ~ 5 ) lljl0113BOL\IIT nO.I!CK 1Ilt!HI1H, BlJXO,l\Hil\HX 113 

U8HTpa CK8HHjlOBal!l1fl 11 OTCTOHU(.I!X ,ll,pyr OT ,n;pyra He 6onee 'l8M Ha 

Ae = 11/40 B 11HTepBane R~ RmaJC (Kmii~<=IO}. l\CJII1 'l!iCliO 

ua.li,n;euublx »HHHH 113-aa ~YMOBbiX OTC'leToB npeBbiCHT IU, TO no~o~cK oc

TanbH!lX ne npoi13BOA11TCH. AaJibHellwee upocnell11BaHI1e ualiAeJ!I!bliC 1ryqei1 

B8,l\8TCH ynpOil\8HIIbiM Bapl1a!ITOM Lt8TOL\a UIHypOB /)/. IIOCJie lJ8I'O 1'13 

M8CCI1Ba H8H,l\6HH1.1X ;nyqej;j B!l611p8iOTCH BCe TaKHe napbl, l'(llll KOTOpblX 

I I 8, - B..:. I - 71 I ~ A 1:) 

- " 
r,n;e f) = ~ ~ tJ.t<: - Cpe,l\1!88 3Ha'leHHS 

TO'leK nyqa. rpaWI1KH OT06paHHbiX nap BM8CT6 C 

no;napHoro yrna Bcex 

B II 

6 = _j I "'t:J2 u 
tJ ' 77 L. .1\ -- (.7'2. 

B!ll(aJOTCH !Ia neqaTo, a BCe '!'0'11(11, BXOL\flll.\1!.8 

B napy, 06i>e.Z(.I!HfllvTCH B O,ll;.I!H OOll(Hti l.laCC.I!B, nepeBO!.\HTCH B X-, 'r -
KOUp;l\HHaTbl C llOMOIIlolO nporpaY.M TRANS, RTXY \1 GOTOXY, 11CllOIIb-

3YIOil\HX TOilbKO '!TO fiOIIY'l8HHLie K8ID!6pOBO'lHb18 K03ilJ1JIIIU>leHTbl .1! K8pTy 

nonpaBOK. ,IJ.a;nee nporpa1414a LSFLIN C llOMOJllolO loi.H.K. npoBOL\11T flO 

BCeM 3TI1M TO'lK8M npmayro 1I.I!HI11Q ( ec;n.l! yrilOBOH KD3WQJI1IJ,I18HT STOW 

9 



_.L-- --

{~~11\f _j 
iPI?OL:R4M CRL iBR 1 

i ~---

\ -------, CON.CjT 

------1 ROPI'\ I 
:, -.....[ /<:, L-,,--,F I [ __ _ 

r-- ~ St?TNUL I 
A .C.P I 

;~---j SF'LOT 

' '_'!l'lli~ LIM I 
~ox 

FL,\11/L! 

~. ~ . l. ~ CUW>'A' I 
.jt.·oqe c r '-":: f. _ ~ _ IL kSEL I J 

l 'LINFIT ------- . I L -__ ____, •· - -- . 

~J,H ·1-Tf-UlN~-cJ 
I -~--~ 1------- -~!~F~ 

l ---i 5.LIN8b' I 

I .I "RT\) 

q OF?DX I I CORRCC 

~----:F~ '''M"·"~ 
DPI\'!NT I 

Pv!C o 4 o EJIOR-cxeYa rrporpaMMhl CA LIBR . 

10 

i 
l 

I!p;n.;on nperU:l.l3CT 9, TO oc;I X I! Y M8UITIOTC,1 u:CT::U,.:; 1 C! ·:~1 ?t:~Cl-

eTCll ,J.I".ilfHOCTl:iW), l1pr llf8BHul8HlUi Cp8,lll!eKBCl,l\fi1.T;l'!HbiM 

f33upocm.i 6f. rropor·a r 20 .'11:\M Dp01!3EOiU!TC.1 nucipoc _., a::c;r:.,a.:hHO 

OTCT05I!Jle~ TO"ila!, !JOB TO pllDilU!I!Cll .tl100 ;LO Yl\ CHhlilCHliJT 6i_ , . ;:(;o ~0 
co. pa ~eHllii 'll!CJia To•rc:; ..:o 8. Sc:m ll rrpn 8 TO"::nx ~ 1 •.:.m: o, ;-·r;

,(a:~TC.CI .:narnocrHrW ",.,a.ro TO'Wl\ n npm·ofi ;.ll!llill". :lu orkJ!':amm ::I.o
rpa;nJa DPPI'<T fiC'13T11CT rpatplllc OTK.i:OH8HHfi OCil dy OT fc[lill U~ •• ;!!Il!U 

(yuopn.\VICHHIJX uporpru.~:·.Jofi ORDX rro B03pacTaru:ro x ) rr :.:~par.:eTpti 
::pmwfl, Ha pllCo4 np;n;e;~eHa O.cOI:-CXCM3 nporpaMJ,:U CALIBR o llopfL(OJ: 

c.~e;(OBaHun no;(r:porparlJI.l no pepT.lll\8Jill cBepxy Dlli!3 orrpE).,CJUICT o•:e

pe;(HOCTh !D: T'LI30I'ao LoJlhlllliHCTBO .ll3 H.llX Fbl3b!Hi8TCJI i:OCo.C/.lONlTCJ!hHO 

r:o OJ.UIOMY pa3y .\• H EaJK,J;oro pl:Icopna cKaH.llpOI'aii.llR, 1:porw ;,r;orpav;M 

LIM ,BOX, COMB IN , 1\0TOpb!e Dbl3UJl3!0TCH ;(olH FaJK.(OfO pe;·opJ,a 

45 pa3, To 0 o )l,JIH K3:1!C:(OrD ::pacTa, TiporpaMMbl CONST , REPK 

CARDER , RESULT Dbl3b!Jl310TCJ! O,iHH pa3 g.JIJI iLE!HHOii Jm,,l!Opor I! o 

IIporparJ:Ma SPLOT paOOT38T ~10 I\JIIO'IY LPKOPF =2 1 CCJ.H DO'lHHKJICT 

Jl806XO)l~IMOCTh nOCMOTp8Th ¥i306pa)i(8Hl18 1\recTOB Hil Kil.JH!6fClD0 1!HOfi 

IJJiaCT¥iH8 B R-, e -KOOf')ll1lliiTil.X, 

33i-:Jli01!8H.ll8 

Pe3YJ1hT3Tbl w.o;.::ep!!l133il,ID! rcporpaMMbl CALIBR , II ['Oll011I'IAO tl 

nocTenenHo B npol(ecce ~hcnJiyaTat\Hl1 c;n, nplBGfllJIIICh np1 

npopep;eH.ll.ll eJ!WHeneJlhHUX l\aJlli6porm;o Dl(JIIO"!emre l' il}JOI:(c:zypy :nux 
K3Jl.ll0pOFOI< CK11H.llpOP3H>Ill npm:JOi.1 Jlllll.ll.ll 11 ee l!OCJIC;J.YIOlUCH c>6pa60Tf\l! 

ITO nporpaMMe cHINES ri03BOJli1Jl0 yBeJlH'IIITh H8ll6 IlliOCTh :;ji L! OTI6p8-

Tl1BHO ycrpaHllTh B03HI1KctJ()li11<e HenoJia,JJ,KI1 JJ ero p11.6nre. BBe,lleHHe HtHJor 

aJiropl1TMa !Jf>V!CKil. l\GHTpOB Kf8CTOB ll 60!188 y)la'IHil.il llJ0fraM!:!I!C.ll opra· 
Hff38UHR ChLIBR COKf'aTI1JIV: Ha 20-30 C6R Bp6Mf' 8Cipa6DTI\' ;LClHHl!X 

R8ilt)J,DH R8Jlll6pOBR.ll, a u0Jl66 T0'1Hbl6 ii:DfJAYJlb! ,Il)IR Bbl'I~!CJlCHll.fl OIIE16DH 

CllOC06CTBDE8Jlr1 TI0Bbll:J6HL!IO TO'IHOCT.ll 113M6f8HHH E Cp0,!l.H6M HO 2-3 ~HI-

RpOH8 o 

3Ha'I.llT6JlbHO YllY'IliJSHa cepBncnan '18CTh nporpmlMbl, 'ITO ynpoc-

TI!JlD 66 3KCllJIYBT8ll.IIIO. 
!3 UpHllO'K8HilflX ,ll,8H CTI!lCOK o6;UillC OJlOKDB COi. Lot1 C Tie p6 'l ICJl6-

HH6M OCHOBH:b!X ll6p6M6llllb!X ,11Cll0Jlh3Y8M:b!X E nporpaMM6 I; I\ l HlR , a 

T8Rilt6 3H8'I6Hllfl KJliD'16fi ll6'18Til. 

Auopbl 6Jiarou;apnT B.!.loKoToBa u AoE.CeJmraHoDa 38 rro:re3Hue 

oOCYJKJ:CH.llJI, KOJIJiei:TllPU ouepaTOpDP Ckf .ll :s::JCM-6 33 CBOCr pe~.'CHHOe 

llp0B8..(8H.ll8 E3.ll.ll0pDPO'IJ!blX ll3i'.iepell.ll:ii .ll p3C'l8TOB, 
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IIpWIOlltSHKe I 

OEllHE EJIOIHi YTIPABJJHD!lb11 l!POI'PAMMI:i 

COt.i•.Oi~ /IDP/ ~12 (100) - nacnopr o~oro peRop~ cRaHHpOBaHHs 

R8Aa6pDBO~HOi llAHTU 

COI'EON /Bl / IDIG (4000) - M8CCHB ,lli3UHHX (B 6,nlffil'IIJ,8X OTC'leTa), 

llOAY~SHHHft CO cnapanbHOrO 113M6pl'IT6nfl 

COM1;0N I 1>.2/ CROSS ( 6000) - M8CCHB R, 8 B MM l'l pa,~I.H8H8X 

(nepegjOp.tHPOBSfiRlll 118CCHB IDIG ) 

COMt<ON /XYCK/ XYCK ( 90) - MSCCHB X, Y QSHTpDB Rp6CTOB H8 

COMr.''JN /KT/ KT, KI'2 

COl•&; ON /LDATi./ LDP. TA 

cm:,l\'JON /OTL/, LPFINT/, 

R8nH6pDBO~HO~ llA8CTHH6 

- RO~SCTBO TO~SR H Y~06HH06 R0~6CT

BO TO~SR npH CR8HHpDB8HIUJ KIJ 
- ,WiTS R8nH6poBRH (~6Hb, M8CSU) 

/LPKOPF/, LPCJ<RD/ 1 LPRINB/ 1 LPCOMB/, 

/LRIS/- ~l'l ~ ~OTIOARHT6AbHOi D6~8TH (OM. BHm6) 

COMMON /KPLIN/ KPLIN - RO~SCTBO D:pRMUX: .llWiHft B ,I(aHHOi 

R8nH6poBR6 

COM]IiON /ll.l/ SIGbiLX:Y (90), CENTR2(90) - M8CCHB OIIU'I60R 

( 6x Ill 6 y ) H M8CCHB nonapH!:lX R00p,II.HH8T 

QeHTpoB Rp6CTOB ( Rc , Be ) 
COMMON /RES/ RESMAP (90).. R8ptr8 nonpaBOR dx , dy ~ BCSX 

Rp6CTOB R8AH6pOBO~HOi llASCTHHH 

COM110N /A?/ b.LFA - ll0AOBHH8 M6Hbmero yrAa MSll.IIY BSTBIDAH 

Rp6CT8 

COMMON I 1:9 KORl/ 8KOR1, KR 

8KOR1 - npoMSJltYTO~HaJJ B6~HH8 ~ BWIHCASHRS 81<op 

KR - RO~SCTBO peROp~B B O~Oi R8JIH6poBR6 

COMMON /WEIGHT/ WEIGHT (90) - M8CCHB B6COB ~ Bll'IHCA6HRS 

cpe~HX 8H8~6Hd HOOp,nlm8T USHTPOB HpeCTOB 

COMMON /XYSC/ XYA ( 90), SCA ( 90)- npoM6JltYTO'lHH6 8Ha'i6HHR .JJ;6R8ptr0BHX 

Roop,n~maT, ::.tn H co.s nonapaux: yrJIOB RBllt

~ro Rp6CTB. 

UblllVlli EJIUKM TIPOI'PAMM ITO UbPAEO'l'KE KAJhf.bPU.I:!Ul!Hull IIJIACTi1HIX 

COMMON /XY/ XY (50) - M8CCHB TO~SR, OTHOCR!IIHXCS K ~8HHOMY Rp6CTY 

COMMON /A4/ I, K3, BKOR 
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l - nepell6HHUJ! L!J KJia flO I<Omll!6<:TBY Rp6CT!JB 

.~3 - y;(B,l611LIOC KDHU'!6CTBO TOl!eK, COCT8B1II!iO:;uliC Y..tJ8CT 

eKoR" e KOtJ}JeKT'~f!YlOll1ee 
COI>~iON /PI/ PI, PI2 _. PIF, PIT 

PI=3.l415926536; PI2=Pl•2; PIF=PI/4.; PI·r=PI/2 

GO!..,'i!ON /TNA/ TNA, 1'N2 

rNA= t9'""" 'l'N2= f!J.l?i.. 
l',lt€ " OH.fl81!€1I€HO B CQt.,JviON /A?/ 

COMMON /RNF/ RN, t!F, 9l'U, BN2, liFl, eF2, RCK, lJCK 
RN ,RF - H8'181Ibllil€ ~ KOH6'1H06 3H2'18HIHl :la~JAyca B8'£lle~ 

It!JecTa 

GJtU, etl2, 8Fl, GF2- llpU6JlltiiK6HHbl6 3H2'1€!Hill B6JiVJIH\Hbi y!.'liO 

Me:i:,ll.y Be TBlU411 Kpe C'£8 

RCK, E3CK - f!OJlfljJHLI6 !WOp1\HH8Tbl u;aTpa K!JeCT8 

COMMON /SCALF A/ S:hl.FA, CALF A - ::;>/1-J0/.. M co.:._. x 

COti!liJON /RCE/ RCEN'rR
1 

8CENrR - fl01IflpHbl€ KODP1\HH31'bl I\6HTIJ8.'IMIO-

ro KpecTa 

COMMON I X@yf:} I xe. YG - KOOP.J:(Vlli8Tbl )( > y L!6l!Tp8 JiLHOPO iq;ecTa 

COlilMON /PAR/ R 0 , 8 0 , M~ , M11 , X..,o , Y"o 
R

0
, 8

0 
- H8'l3JibHblli pa;J.uyc 11 H8ti81IbHOe 3Hf:J'l6t!Vle t:J 

M~ ,Me - nonpaBOtiHble MHO,:;VJTenH M8CJ:JTa6a flO R lll l:i 
Xoo. Yoo - C!.I€1\BHHe [:(6HT}I8 no OCflM X H v 

COMIVlON /SC2Al.,/ S2ALF, C2ALF- SNI2>< , CO • .>.!>< 
co:r.JMON /FS 1 F - yron noBopoTa npK nepexo.lle ll!3 JlOllrl}IHDi.i CJtc·re-

Mbl B ,li;6l\8p'TDBY 

COMMON /KRV/ KRV - KOJIII'l.CC'r:I~O peKOp,ll,OB
1
Bhlfi8BlliMX. 113-38 fihOXIIX 

H::lMe;Je Hlttvi 

CONlMON /NVL/ NVL - 00!)8'l.'l!8H nepeiiOTKB l16liTbl 

CO.!I.MON /RH/ Rli, BH - !WHCT8HTbl Jl,llfl nepeB0,(8 113 Ci(lli!Hil{ OT-

Cti6T8 B MM lll p8Alli8Hbl 

COMMON /BAD/ IBllD - uepe!tillO'l.8T6Jib .1\llfl BhlOpoca llliOXO l13!.!e,._e!ll!O-

ro KpecTa 

COMMON /A6/ AD, ND, UN, LT 

AD=3 

ND=ll 

UN 

LT=4 

- .l(llll:li8 ilOliOB>lllbl nJie'l.8 KpeCTB 

- t{I'!CliO HHT6pB8liOB llpli rHCTOl'p8MM>ljJO~amm 

- ue wcnonLHyeTCfl 

- M>llillManbHOe 3Ha'!errwe 'lll!CJ!a TO'leK 11 Kpecre 
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flb~',il:. J,W;,;, :iPOfP&;~,; llO OEPliiiOTKE PEIIEPHLJ. i{PJ::C'l'OJ3 

CO!.d'>;OH/CRK/CR, NG, JHK 

CH=NC - HO]]Hqec~BO MCITOJJb3Y8MUX peKO]J~OE 

JRK - KOJHII{8CTEO perrepHhlX Hp~CTOB 

CON!N!0N/A?/11R(l4) - Rt(88JJbHU8 X,Y KOO]J).(HH8TU penepHLL~ K]JC-

CTOB 118 .i8JJ110p01301!HOI'i ITD8CTI1H8 

COl'1JilON/F'lD/FIDYY(fiO) - X1 Y - KOO]J,l\Hli8TLI pell8]JllbL( 1{1J8CTOB, B3R-

Thl8 :113 nacrropr8 

COlv.MON/A1HK/ S(14), S2(14) 1 RMK(5} 

S ( 14) - C jJ8,LIIH1e 3H81!8!lllfl KOO]JAI1H3T penepl!bl.\ K]Jt C'l'OE B MM 

S2 (14) - Cj;8,~H8KB8A]J8Tili!Hbl8 OUJHul\11 npM H3M8]J8Hl1M perrepHbiX 

K]J8CTOB 

RhJ;K(5) - M8CCMB ,'\JJH Bbll!;lCJJ8lii1Tl ]J8CCTOHHMH M8;i;,l\y K]J8CT3MI1 

Il.l\Ol!L oce>i X >l Y 

COr,;fv,ON /XYV/ XYV (lO) - X,Y KODPlll1ll8TLl n8jJillMHbl I.\8HTp8JJbHDrD 

Kpecra 

COJV,\'1iON j::;VX/ SVX, SVY - cpe,l!Hee 3H81!8HHC XYV 

CO!VlNlON /PS/ PS - ,llDITYCTl1Mblil rropor ;1\JJH C;J8;1\H81\B8~]J8TI11!HhiX DT-

KJJOH8HHtl 

CO~IMON I pI I I PL/ J /EXDA/ I /NED/, I SIGMA/ -

- OO~Me OiJOKH, llS06XO/.(l1Mbl8 ,l\JJH f800Tbl rrporp8MMbl ftJMILI 

COMMON /CON/ X31 Y3 , A0 , B1 C1 D - K031j."fli'!I.\H8HTbl npeo6p830BB-

llHH CHCT8MN X,Y KDO]J,llHH8T CM H K8hH0]JOBOI{HOM il1J8CTI1Hbl 

COMMON / SWITCH/ KL - KJJlOI{ ,lliJH o6pa.:teliliH K FUMILI . 
IljiHJIO;Ke HH€ 2 

3HA t!EHWH KJiKHEH f!EliATiil 

LPRINT=2 - Bb!,l\810TCH H8 il81!8Tb KOOp~~lli8TU H8MJ18HIINX L\8HTPDB l{pe-

CTOB ( xc , Yc ) H ( Rc , Be ) 113 nporp8MMbl LIM 

LPKOPF=2 - Bbl;I\88TCH M8CCl1B CROSS M p11CYHOK BC8X H]J8CTOB UOCJJe 

CK8Hl1pOB8Hl1H M3 rrporp8MMb! KOPF 

LPCARD=2 - Bbl.l\88TCH M8CCl1B EXDA - l1CXOll;H8fl HHofiOp!.l81.\MH i.\Jlfl 

FUMILI l13 rrporpaMMb! CARDER 

LPRINB=2 - IT81{8Tb T01!8K, IT]JHH8,ll.JJ8jj(8c!ji1X 1\8HI!OMY Kp8CTY 113 npo-

riJ8MMhl BOX 

LPP=2 - Bhll.\81{8 jJ83YJl:OT8TOB H8 nepilJOK8]JThl 

14 

LRIS=2 - L(enaeT LPKOPF;2 ;IIJIH npflMOW J!H;mM 

LPCOMB=2 - ITfJOM8,f.YTOYJ!8H ueqa•r:o B nporpaM:Je CO/'IJRIN 

flp¥1 yCT8HOBK8 Kl!:oqefi B i Il€1{81'11 He HpO>I0llO.iH1TCil. 

JlHTGparypa 

I. B.E.Kmw:rora, r.A.OcocEoB. O!frrt1, I0-6431, ;:ydna, I:Jn. 
2. f .A.OcoCKOil. 011ffil, 5-9787, )t{6Ha, 1976.: 
3. f .A.OcOCKOI'. rAaTOpMEIJtll COwJHHapa ITO odpadoTJ:c liH8l!'!c;C;,:oii 

MmpapMau,lm. Han. El~M. EponaH, 1976. 

PyKon~cb rrocryrrHna B M3~aren:ocKH~ or~en 

27 HHBapH 1975 ro~a. 
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