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.. TaxTaMblWeB r .r. · 1-80-640 
nporpaMMa MOAeJ1HpOBaH11.A "TBHCT11 

AaeTC.A onHCaHHe nporpaMMbl, KOTOpa.A MOmeT 6b1Tb HCnonb30BaHa An.A 
onpeAeneHH.A xapaKTepHCT11K WHpOKOro Knacca MarHl1THblX cneKTpOMeTpOB 
H npoeepK11' nporpaMM reoMeTp111.1ecKOH peKOHCTPYKIIH.H. nporpaMMa Tpacc11-· 
pyeT TpeKH, npHHaA11ema111He ·HeKOTOpoMy ¢,H3H4ecKoMy · npo11eccy ,. 4epea 
cneKTpOMeTp 11 ¢,OpM11pyeT eAHHblH MaCCHBBCeX cpa6oTaBWHX· npoeonOK~ . 
npH Tpaccl-ipoeKe 11cnonb.ayeTC.A opHr11HanbHblH anrop11TM · Moi1enHpoeaH11.A ·. 
MHOrOKpaTHOro pacce.AH11.A 4aCT11ll, npOXOA.AIJIHX 1.1epe3 HeOAHOPOAHYID cpeAY, 
An.A nocTpOeHH.A anropHTMa 11cnonbaoeaHbl·npeAnonomeHH.A, 4TO pacce.AHHe 
B ~llHOPOAHOM cnoe ee111ecTBa HOCl1T rayCCOBCK11H 'xapaKTep 11 4TO 1.1aCTHl.lbl 
ABHmyTCR B cpaBH11TenbHO Y3KOM KOHyCe yrnoe. noKaaaHO, 4TO pean11-
aa1111.A TaKoro anrop11TMa Ha coepeMeHHblX' 3BM · 06ecne1.11-1eaeT eblcoKoe • 
6b1CT.POAeHCTBHe H He. Tpe6yeT 6on~worci o6'beMa · naM.ATH. nporpaMMa, 
nocTpoeHHa.A Ha ocHoee :noro anropHTMa, aAanrnpoeaHa Ha 3BM: CDC-6500 
11 EC-1.040. noi<aaaHo, 1.1To peaymTaTbl pac1.1eToe no 3Toi1 nporpaMMe 
xopowo cornacy_IDTC.A c 3Kcnep11MeHTOM. 

Pa6oTa BbInonHeHa B Ila6opaTOPHH Bb1COK11X 3Heprni1 . Ql1SlH. 

Coo6111eH11e 06'beAHHeljHOrO HHCTHTyTa .AA~PHblX 11ccneAOBaHHH. _AY6Ha 1980 

Takhtamyshev G:G. 1 :80-640 
TWIST Simulation Program 

. A simulation program is described,which can be used for ob-., 
taining magnetic spectrometer parameters and for testing geometrical 

_recognition and reconstruction programs; The program finds tracks 
·ot some physical process particles passing through the spectrometer. 
As a ·result, an :output array-containing .all triggered wires is_ pro-. 
vided. An original algorithm.is used for simulating a multiple 
Coulomb scattering of:parti~les:passing through• heterogenic mate
r'ials. The algorithm .is~based on-assumptions that all the particles 
are moving within small angle cone _and that scattering angle and 
displacement after thin homogeneous lay of n:iatter can be described 
by the· Gaussian distribution. It is shown .that a high speed of· 
simulation at moderate core memory consumptions can. be achieved 
by realization.of the algo'rithm on modern computers. Ashor:t 
description of program based on the algorithm and _tested on the 
CDC-6500 and ES-1040 computers is also presented. Jt is shown that 
the results of calculation are in good agreement with the experi-
mental data. · '· · 

The investigation ha_s been performed at the Laboratory 
of High Energies, JINR~ ' · ·. : .. · 

Communication of the Joint Institute for Nuclear Research;·Out>tia 1980 
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1 • BBE,QEHHE 

MarHHTHblH cneKTpOMeTp c HCKpOBblMH, nponop4HOHaJ1bHblMH HJlH 
APeHcl>OBblMH KaMepaMH RBJHleTCR OAHHM H3 HaH6011ee nony11RpHblX Ae
TeKTOpOB B cospeMeHHOH cl>H3HKe 3JleMeHTapHWX 4aCTH4. KaK npaBH-
11O, TaKOH cneKTPOMeTp HMeeT OAHH aHaJ1H3HPY~~HH MarHHT, none 
KOTOporo 611H3KO K OAHOPOAHOMy. npHMepaMH MarHHTHWX cneKTPOMeT
pOB a OHFIH RBllRIOTCR "A11bctia", 6HC, "rHnepoH". 

OcHOBHble xapaKTepHCTHKH cneKTPOMeTpa - 3TO ero act><t>eKTHBHOCTb 
K perHcTpa4HH onpeAeneHHoro $H3H4ecKoro npo4ecca H paapewa~
~aR cnoco6HocTb. 

reoMeTpH4ecKaR 3$$eKTHBHocTb onpeAenReTcR pacnonomeHHeM 
H paaMepaMH KaMep, a TaKme AHHaMHKOH perHcTpHpyeMoro npo4ecca. 
KpoMe 3Toro, actict>eKTHBHOCTb aaBHCHT OT TaKHX ctiaKTOpos, KaK 
yc11OBHe TPHrrepa H nocneAY~~aR reoMeTpH4eCKaR peKOHCTPYK4HR 
co6blTHR. Ha paapewa~~y~ cnoco6HOCTb AeTeKTOpa BllHR~T a nepsy~ 
O4epeAb KynOHOBCKOe MHOrOKpaTHOe pacceRHHe, war HaMOTKH KaMep 
H HX actictieKTHBHOCTb. 

T04HOe H3MepeHHe 3THX xapaKTepHCTHK samHO KaK Ha CTaAHH 
noArOTOBKH 3KcnepHMeHTa, TaK H npH o6pa6oTKe 3KcnepHMeHTanbHWX 
AaHHblX. O6bl4HO actictieKTHBHOCTb H paapewa~~aR cnoco6HOCTb AeTeK
TOpOB onpeAellR~TCR MeTOAOM MOHTe-Kapno. ,llnR 3Toro He06XOAHMO 
MOAenHpOBaTb napaMerpw TpeKOB, COOTBeTCTBY~~HX H3y4aeMOMy ct>H-
3H4eCKOMY npo4eccy, TpaccHpOBaTb HX 4epe3 ycTaHOBKY 
H onpeAenHTb HOMepa cpa6oTaBWHX npoBOJlOK a KaMepax, a 3aTeM 
BOCCTaHOBHTb c nOMO~b~ nporpaMM reoMeTpH4eCKOH peKOHCTPYK4HH 
napaMeTpbl HCXOAHOro cofibJTHR. noMHMO Toro, 4TO TaKaR npo4eAypa 
cnymHT A11R onpeAeneHHR xapaKTepHCTHK cneKTpOMeTpa, OHa TaKme 
BeCbMa noneaHa AllR nposepKH nporpaMMW reoMeTpH4eCKOH peKOH
CTPYK4HH. 

Ha aecTHbl CTaHAaPTHble nporpaMMbl' 0611er4.alOlllHe npoBeAeHHe Ta
KHX pac4eTOB, HanpHMep nporpaMMa "rHraHT"lt~I{ 3TOMy me Knaccy 
OTHOCHTCR npeAnaraeMblH naKeT "TBHCT11

• OAHaKO 3TO nporpaMMbl, 
BblCTyna~~He B pa3HblX "secOBblX KaTeropHRX11

• "rHraHT11 npeACTaBJlReT 
co6oei MO~HWH, paaseTBJleHHWH KOMn11eKC nporpaMM, o6ecne4HBa~~HH 
noJ1b3OBaTeJ1~ caMWH pa3H006pa3HWH cepBHC. C ero noMO~b~ MOmHo 
npoBOAHTb pac4eTbl AllR ycTaHOBOK npaKTH4eCKH 11~60Ci KOH$Hrypa4HH 
H Y4HTbJBaT b 6011ee TOHKHe 3$$eKTbl, 4eM noa BOJlReT naKeT 11 TBHCT11

• 

C APYrOH CTOPOHbl, "TBHCT11 pa6oTaeT 6blCTpee H 3aHHMaeT HaMHoro 
MeHbWe MecTa a onepaTHBHOH naMRTH 38M. 

O T/" _,. J. I~ 
.. - .... •, ....... ,. · ·1·' KA 

~.J :ll. !:> J .LJ!l U __ , ... 
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BblCOKa.A CKOpOCTb pa60Tbl 11TBl,1CTa 11 o6ecne4J.1BaeTC.A He TOJlbKO 

ero 6011ee yaKOH cne41-1a111-1aa41-1eH, HO 1-1 np1-1MeHeHJ.1eM op1-1r1-1HaJ1bHoro 

MeTOAa MOAe111-1poeaH1-1.A MHoroKpaTHoro pacce.AHJ.1.A aap.A>KeHHblX 4acTJ.1Lt 

np1-1 npOXO>K,eHJ.11-1 4epe3 Be~eCTBO, BnepBble 3TOT MeTOA 6b1Jl on1-1caH 

B pa60Te/2 • B HaCTO.A~eH ny6111-1Ka41,11,1 Mbl ero J.13JlO>KJ.1M C J.1CnOJ1b3O

BaHJ.1eM 6011ee npOCTblX ¢opMyJ1 /KOTOpb1e npaKTJ.14eCKJ.1 J.1 pea111-1aoeaHbl 

B nporpaMMe/. HcnpaBJleHbl TaK>Ke ow1-16KJ.1 J.1 HeTO4HOCTJ.1, AOny~eHHble 

B nepBOH ny6111-1KaLtJ.1J.1. 

3aTeM 6YAYT np1-1BeAeHbl on1-1caH1-1e nporpaMM naKeTa "TBJ.1CT 11 

J.1 HeKOTOpble ero xapaKTep1-1CTJ.1KJ.1, 

B noc11eAHeM naparpa¢e o6cy>KAa~TC.A peay11bTaTbl cpaBHeHJ.1.A pac-

4eToB no nporpaMMe C 3Kcnep1-1MeHTaJ1bHblMJ.1 AaHHblMJ.1. 

2. MOAEnHPOBAHHE MHOrOKPATHOro PACCERHHR 

3APRmEHHWX 4ACTHU B BEmECTBE 

OAHJ.1M J.13 np1-16111-1>KeHJ.1H, npJ.1H.ATblX B a11ropJ.1TMe ·~BJ.1CT 11
, .ABJl.A

eTC.A npeAno11o>KeH1-1e o TOM, 4TO pacnpeAeJ1eH1-1e yr11oe pacce.AHJ.1.A 

J.1 CMe~eHJ.1H J.1MeeT raycCOBCKJ.1H BJ.1A, 

AeyMepHa.A n11OTHOCTb pacnpeAeJ1eHJ.1.A A~, npoeKLtJ.1J.1 yr11a pacce.A

HJ.1.A 0 J.1 npoeKLtJ.11-1 CMe~eHJ.1.A y J.1MeeT BJ.1A 3 

- 02 
P( 0)dyd0= 

2V3 
• - 1-exp[- -·L (-- -

Y, 77 E)2f2 E)2 £ 
s s 

3y0 
---+ e2 

2 
~) ]dyd0, 
f3 

2 1 Es 2 
rAe 0 = -X (---) , E

8 
= 21 M3B, X - paAJ.1a41-1OHHa.A AJ1J.1Ha 

s o f3cp 
Be~eCTBa, p - J.1MnyJ1bC 4aCTJ.11.lbl, a £ - TOJl~J.1Ha CJlO.A Be~eCTBa, 

YA06HO 3aMeHJ.1Tb nepeMeHHY~ y Ha 6eapa3MepHy~ BeJ1J.14J.1HY 

TJ=Y/f. BBOA.A o603Ha4eH1-1e A=0~ • f, J.1MeeM 

9.19. 4 2 . 2 )] 
P.1(ri,8)drid0=~exp[--;:(0 -3770+ 377 d77 dO. 

·111 

/2/ 

3TO 06b14HOe ABYMepHfil- rayCCOBCKOe pacnpeAeJ1eHJ.1e C KO3¢¢J.1LtJ.1eH-

TOM 
v' 3 

KoppeJ1.ALtJ.1J.1 p= 2 1-1 AJ.1Cnepc1-1.AMJ.1 

2 2 / a O = ,\/2 , a T/ "" ,\ 6 . 

nerKo BHAeTb, 4TO aaMetta 

TJ = ,; cos¢ - r sin ¢ , 

0 = .; sin¢ + r cos ¢ 

npJ.1BOAJ.1T Hae K nape HeKoppe111-1poBaHHblX nepeMeHHblX ,; J.1 T, eCJlJ.1 
BblnOJlH.AeTC.A YCJ1OBJ.1e 

2 

J1 
JI 
i 
~ 

3 tg 2¢ =- -
2 

/np1-1 3TOM sin¢= -v' ~ -1/y'13, cos¢=\/-½+ 1/y'13 /. n11ornocTb pacnpe

Ae11eHJ.1.A 3TJ.1X HeKoppe111>1poBaHHblX BeJlJ.14J.1H MO>KeT 6b1Tb npeACTaBJleHa 
B BJ.1Ae 

Q/~ 4 2 vrn vw 
P2 (,;r)d,;dr=~exp[--(,; (2+-·)+r2(2--))]d,;d:r. /3/ 

• 11,\ ,\ 2 2 

A1-1cnepc1-11-1 ee111-141-1H i 1-1 r 

2 
a,; 

2 
a = r 

,\ 

4-(4+y' 13) 

,\ 

4(4-y'13) 

paBHbl 

/4/ 

Tenepb npeAno11o>K1-1M, 4TO 4acT1-1Lta npow11a 6110K ee~ecTea, T.e. 

Ha6op J.13 n OAHOPOAHblX CpeA, Ka>KAa.A J.13 KOTOPblX J.1MeeT AJ1J.1HY f i 
J.1 paAJ.1a4J.1OHHY~ AJ1J.1HY ti. nonpo6yeM OTBeTJ.1Tb Ha Bonpoc O TOM, 

KaKOB 6yAeT BJ.1A pacnpeAeJ1eHJ.1.A CYMMapHoro OTKilOHeHJ.1.A Y 1-1 cyM
MapHoro yr11a T. 

ECJlJ.1 4aCTJ.1Lta ABJ.1>KeTC.A B Hanpae11eHJ.1J.1, 6nJ.13KOM K OCJ.1 Z, J.1 yrJlbl 
pacce.AHJ.1.A Oi Manbl, To 

y = 
n 
I y. + 

j:,, 1 I 

n 
l 0 1(L-zi ), 

i = 1 

T 
n 
l oi . 

i=l 

/5/ 

rAe z - KOOPAJ.1HaTa KOHi.la i -ro 6110Ka' a L = ~ p I - nontta.A 
AJ1J.1Ha 6110Ka. 

BBeAeM on.ATb BMeCTO y 6eapa3MepHy~ BeJlJ.14J.1HY H= y /L J.1 3aMe-

HJ.1M B ¢opMy11ax /5/ nepeMeHHble y I J.1 0. Ha ,; . J.1 T • • 
I I I 

n n 
H= I ,;.(£ 1 cos¢+(L-z.) sin¢)/L- I -.1 (£. sin¢ -(L-z

1
)cos¢)/L 

i=1 I I 1=1 I 

n /6/ 
T=_l (,; 1 sin¢+r

1
cos¢). 

I=l 

T.e. BeJ1J.14J.1HblH 1,1'I .ABil.A~TC.A JlJ.1HeHHblMJ.1 KOM6J.1HaLtl-1.AMJ.12n Heaa
BJ.1CJ.1Mb1X raycCOBCKJ.1X BeJ1J.14J.1H: 

2n 
H = I ai wi, 

1=1 

2n· 

T=lb 1wi, 
i""l 

17! 
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a.= ~ ( ei cos¢+ (L-zi) sin¢). 1.$ is n • rAe l 
1 

.!.(-£. sin¢+(L-z. )cos¢). n+l< i< 2n, 
L 1-n 1-n - - /8/ 

bi I sin¢, 

cos¢, 

l_si:;,n, 

n+l.S i ~ 2n, 

l_si-:;_n, ~ ti,. 
Wi= ~ ri-n' n+l.$i.$2n. 

EcTeCTBeHHO nO3TOMY, 4TO H 1,1 T TaKme RBnR~TCR rayCCOBCKHMl-1 

senH4HHaMH 1,1 HX AHCnepc1,11,1 paBHW 
2n 2 

a 2 = !, a. a~ , 
II i=l I I 

/9I 
2n 

2 I b 2 a 2 . a = 
T i=l i i 

ai 3AeCb o6oaHa4aeT CTaHAapTHOe OTKnOHeHHe senH4HHW w •. Mom
HO HaHTl-1 napy He3aBHCHMWX senH4HH f 1-1 g iB3aHMHO-OAHO3Ha4HO CBF 
aaHHblX c H 1,1 T. 6yAeM HCKaTb HX s BHAe 

f = H • cos y- T sin y , 
/10/ 

g = H sin y + 'I cos y • 

O4eBHAHO' ycnos1-1e He3aBHCHMOCTH f 1,1 g MOmeT 6b1Tb aan1-1caHO cne
AY~IJ.\HM o6pa30M/4/: 

2n 
I (a. cosy- b. siny) (a

1 
siny+ b. cosy) a~ = 0, 

i=l I I I I 

1-1n1-1 

tg 2 y = _ 2 ~ a I bi a~ 

I ( a~- b ~ ) a. 2 
j I I I 

A1-1cnepc1,11,1 senH4HH f 1,1 g TaKme nerKo MoryT 6bJTb BbJ4HCneHbl: 

2n 
a~= I (a.cosy-b.siny)2a_2, 

1=1!. ' I I I 

a 2 = f1(a.siny+ b.cosy) 2 a. 2• 
g i=l I I I 

/11/ 

/12/ 

Anrop1-1TM MOAen1,1poBaHHR pacceRHHR B 6noKe Bell.\eCTBa BKn~4aeT 
B ce6R npeABapHTenbHWe pac4eTW 1,1 co6CTBeHHO npo~eAYPY MOAen1,1-
poBaHHR yrna pacceRHHR 1,1 CMelJ.\eHHR, 

4 

,,: 
•',,' 

; I. 

I 
,I 
'I t 
J 
~I 

f 
i 
} 
' 

npeABapHTenbHO AnR KamAoro 6noKa Bbl4HCnR~TCR cneAY~He se
nH4HHW! 

211 
s = I a2a2 

1 i=l i I ' 

2n 2 2 
s = I b. a. , 

2. i=l I I 

2n 
s 3 = I a. b. a~ 

I I I 
i=l 

/CM, cJ)OpMYnbl /8//, 

tg2y = ~ ' -½ 
COS2)' ~ (1 ~ tg¾y) , 

s -s 
2 l 

sin y = sgn (s 
3

) • \, {-< 1- cos 2 )' ) . 

2 q 
a = s cos 2y + s sin~y- 2s sinycosy. 

f l 2 3 

2 . 2 ,, 
2 

. 
a = s sm y+ s cos~y + s smycosy. 

g 1 2 3 

B ~1-1Kne MOAen1,1poBaHHR aaTeM awnonHR~TCR cneAY~ll.\He AeHCTBHR. 
reHep1,1pyeTCR A Ba He3aBHCHMblX cny4aHHblX 41,1cna, x 1-1 y , C HOpManb
HblM pacnpeAeneHHeM 1,1 CTaHAapTHWM OTKnOHeHHeM 1 / AnR 3Toro 
1-1cnonbayeTCR AaT4HK RANNOR /. 3aTeM Bbl4HCnRIOTCR 

f=X•af, 

g=y•a ' 
g 

Y = L (f cosy+ g sin y) / p, 

T = (-f siny+ gcosy) /p. 
3AeCb p - HMnynbc pacceHBa~IJ.\eHCR 4acTH~bl. Bo scex npeAblAYll.\HX 
cJ)opMynax noApaayMesanocb, 4TO p = 1. 

TaKHM o6paaoM, npeAnonom1-1s, 4TO cJ)yHK~HR pacnpeAeneHHR yrna 
pacceRHHR 1,1 cMel!leHHR B OAHOpOAHOM cnoe Bell.\eCTBa HMeeT rayccos
CKHH BHA 1,1 4TO yrnbl ABHmeHHR 1,1 pacceRHHR 4aCTH~ Manbl, YAaeTCR 
noCTpOHTb cpaBHHTenbHO HecnomHblH 1,1 6biCTPO pa6oTa~IJ.\l,1H anropHTM 
MOAen1-1posaHHR, 

5 
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3. KPATKOE onHCAHHE nAKETA nPOrPAMM "TBHCT" 

naKeT nporpaMM 11Ts1-1eT 11 np1-1roAeH AJ'lfl 11106oro eneKTpoMeTpa, 
OTSe4alOU\ero e/leAYIOll\HM ye/lOSHflM: 

1/ eneKTpoMeTp e0Aepm1-1T He 6011ee 4eM DAHH aHa111,131,1py10ll\HH 
MarHHT; 

2/ none MarHHTa 6111-13KO K OAHOPOAHOMy; 
3/ nnoeKoeTH seex KaMep napa1111e/lbHbl; 
4/ KamAafl KaMepa HMeeT ASe S3aHMHO OpToroHa/lbHWe KOOPAHHaT

Hble n11oeKOeTH. 
npeAno11araeTefl, 4TO MemAy KaMepaMH HaXOAflTefl 6110K1,1 paeee1,1-

sa10ll\ero SelJ\eeTsa. TaKHM SelJ\eeTSOM, S 4aeTHOeT1-1, flS/lfleTefl se
ll\eeTSO eaMoA KaMepw. 

no11b30SaTe/lb eoeTaS/lfleT TpH Ha6opa HH¢OpMa41,11,1, KOTOpylO 41,1-
TaeT "Ts1-1eT". 

nepSblH Ha6op - ynpas11f110ll\af1 HH~pMa41-1fl. C ee noMOll\blO onpeAe
/lfleTefl. ;::iemHM pa60Tbl /eKO/lbKO eo6blTHH 6yAeT npoMOAe111-1posaHo, 
HymHa /11,1 3anHeb HH¢OpMa41,11,1 Ha MarHHTHYIO /leHTY 1,1 T.n./. 

BTopoA Ha6op e0Aepm1-1T o6~yl0 HH¢opMa41-110 06 yeTaHosKe 1,1 napa
MeTpb1 KamAOH KaMepbl. 8 06ll\YIO HH¢OpMa41,110 SXOAHT no11Hoe 41,1e110 
KaMep, 4He/lo KaMep AO MarHHTa, KOOPAHH3TW 1,1 Se/lH4HHa MarHHTHO
ro nonfl, 41,1e110 6110Kos paeee1-1sa1Qll\ero sell\eeTsa 1-1 T.n. napaMeT
paM1-1 KaMepw flS/lfllOTefl z-KOOPAHHaTa, yrori noso;::ioTa, war HaMOTKH, 
Hanpas11eH1-1e e4HTblSaHHfl, 3¢¢eKTHSHOeTb KaMepbl ,t 4He/lo pa604HX 
npoSO/lOK. 

TpeTHH Ha6op HH¢OpMa41,11,1 - 3TO HH¢opMa41-1f1 o 6110Kax paeee1,1-
sa10ll\ero Sell\eeTSa, KamAblCi 1,13 HHX MOmeT SK/ll04aTb npOH3SO/lbHOe 
4He/lo 3/leMeHTOS, T.e. enoes OAHOPOAHOro SelJ\eeTsa. Ar.fl KamAoro 
3/leMeHTa AD/lmHbl 6b1Tb 3aAaHbl era A/lHHa H paAHa41,10HHaf1 AflHHa 
Sell\eeTsa. 

<!>1,131,14eeK1-1A npo4eee /paenaA, peaK41-1fl/ MOAe111-1pyeTefl s nporpaM
Me no11b30SaTe/lfl, H napaMeTpbl KamAOH 3apf1meHHOH 4aeTH4bl nepe-
AalOTefl 11 Ts1-1eTy", KOTOPblH Tpaee1,1pyeT 4aeT1-14y 4epe3 yeTaHOSKY. 
Tpaee1,1posKa SeAeTefl waraMH - OT Ha4a/lbHOCi T04KH AO nepsoA Ka
Mepbl, 3aTeM 'oT nepsoA AO STOpoA H T.A. "Ts1-1eT" onpeAe/lfleT HO
Mep epa6oTasweA npoSO/lOKH s 04epeAHOH KaMepe e y4eTOM paeeefl
HHfl s eoOTSeTeTSYIOlJ\eM 6110Ke SelJ\eeTsa 1,1 napaMeTpos KaMepbl. Tpe
KH, He nonaAalOll\He s anepTypy MarHHTa, OT6paewsa10Tefl. Pe3y11b
TaTb1 Tpaee1,1posKH eo06ll\alOTefl nO/lb30SaTe/llQ' KOTOPblH MomeT OT6po
e1-1T b AaHHblH TpeK /1,1111,1 4e11oe eo6blTHe/ no HeKOTOPWM AOnOJ1HHTe11b
HblM KpHTepHflM ·. 

Ee111,1 eo6blTHe npHHflTO' "Ts1-1eT" ¢opMHpyeT eAHHblH Maee1-1s seex 
epa60Tasw1-1x nposo110K, KOTopwA MomeT 6wTb 3an1-1eaH Ha 11eHTy. 
<l>opM1,1pyeTef1 TaKme Maee1-1s, eOAepmall\HH HH¢OpMa41,110 O TOM, KaKoA 
TpeK SW3Sa/l epa6aTwsaH1-1e KamAOH npOSO/lOKH. 

HMeeTefl S03MOmHoeTb nOAK/ll04eHHfl naKeTa r1-1eTorpaMMHposaHHfl. 

6. 

~ B HaeTOflll\ee speMfl nporpaMMa aAanrnposaHa Allfl 3BM CDC-6500 
1-1 EC-1040. B eeKTope 61-16111-10TeK1-1 nporpaMM nBTA HMeeTefl 1-1HeTpyK-
4Hfl Allfl nO/lb30SaHHfl H 111-1eTHHr e pe3y/lbTaTaMH TeeTOSOro e4eTa. 
~fl TeeTa 1,1eno11b30SaHa reoMeTpHfl 1,1 KaMepbl yeTaHOSKH 6HC-2 Ha 
anpe11b-MaA 1979 r. M0Ae111-1posanoeb pOmAeHHe s MHWeHH /lf1M6Aa-
4aeTH4bl e ASYMfl nHOHaMH. YrnosoA H HMnynbeHw'A eneKTPW 4aeT1-14 
Sb161,1pa111-1e b H30TpOnHblMH s HeKOTOpOM HHTepsane. ~fl MOAen1-1posa
HHfl 200 eo6b1THH' s KOTOpblX see TpeKH npOW/11,1 yeTaHOSKy /504 
eo6blTHfl npH 3TOM 6bm1,1 OT6poweHbl/' noTpe6osanoeb OK0/10 50 eeKYHA 
speMeHH CDC-6500. 06ll\HH 061>eM nporpaMMbl /sMeeTe e nO/lb30Sa
TenbeKHMH nporpaMMaMH 1,1 naKeTOM r1-1eTorpaMMHposaHHf1/ eoeTaS/lfl/1 
55200
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e11os. 

4. CPABHEHHE C 3KCnEPHMEHTOM 

KaK 6b1110 eKa3aHO SblWe, S 1,1enoJ1b3yeMOM anropHTMe ADnyll\eHO 
HeeKO/lbKO np1,16111,1meHHH' 6naroAaPfl KOTOpblM YA3/10eb A0eTH4b 
KOMnaKTHOeTH 1,1 sw1-1rpwwa s eKopoeTH. 0AHaKO eeTeeTSeHHO S03HH
KaeT sonpoe: HaeKO/lbKO xopowo pe3YllbTaTw TaKoA nporpaMMW 
on1-1ewsa10T 3Kenep1-1MeHTaJ1bHWe AaHHWe. Ao e1-1x nap TaKHe epasHeHHfl 
nposeAeHbl TO/lb Ko Aflfl yeTaHosoK 6HC 1,1 6HC-2. 

~fl yeTaHOSKH 6HC -' 5 -' TaKOH MeTOA yenewHO np1-1MeHf1/lef1 np1,1 
MOAe111-1posaHHH pa3/1H4HWX MOA paenaAa HeATpa/lbHWX KaOHOS. 

6bl/1H nposeAeHw MeTOAH4eeKHe 1,1eeneAOBaHHfl' np1,1 KOTOpblX 
epaSHHSanHeb TeeToswe paenpeAe/leHHfl, nony4eHHWe MeTOAOM MOHTe
Kap110, 1,1 aHa11or1-14HWe 3Kenep1-1MeHTaJ1bHwe paenpeAeneHHfl 16 - 81 • 

0AHHM 1,13 Ha1-16011ee 4ySeTSHTe/lbHblX TeeTOS 6bl/10 epasHeHHe pae-
4eTHoro pa3peweHHfl eneKTpOMeTpa no 3¢$eKTHBHoA Maeee e 3Kene
PHMeHTanbHWM, a TaKme 3HepreTH4eeKafl 3as1,1e1,1MOCTb 3TOH xapaK
TepHeTHKH. 

Pe3y/lbTaTbl epasHeHHfl. noKa3a111,1 xopowee eosnaAeHHe seex Mo
Aen1-1posaHHblX 1-1 3Kenep1-1MeHTaJ1bHblX paenpeAe11eH1-1A. noene 3Toro 
AaHHblH MeTOA WHpOKO 1-1enO/lb30S,a11efl np1,1 o6pa6oTKe 3Kenep1,1MeHTa11b
HWX AaHHWX e yeTaHOSKH 6HC, H npaKTH4eeKH see <!>H3H4eeKHe pe-
3Y/lbTaTbl on1,1pan1-1cb Ha eo6b1THfl, MOAe111-1posaHHble, AaHHblM enoeo-
6oM /9-12/. 

~fl yeTaHOSKH 6HC-2 6bl/10 nposeAeHO MOAe111,1posaH1-1e npo4eeea 
pOmAeHHfl 1,1 noc/leAYIOll\ero paenaAa /lflM6Aa-4aeTH4bl. HH¢OpMa41-1f1, 
reHep1,1posaHHafl TaKHM enoeo6oM, 6b111a o6pa6oTaHa no nporpaMMe 
reoMeTp1,14eeKOH peKOHeTpyK4HH, H paenpeAe/leHHe no 3¢$eKTHSHOH 
Maece epasH1-1sanoeb e aHa11or1-14HWM paenpeAeJ1eH1-1eM, nony4eHHWM 
S 3Kenep1-1MeHTe. CpasHeHHe noKa3a/lo, 4TO WHPHHa n1-1Ka MOAe/11,1-
posaHHblX /lflM6Aa-4aCTH4 np1-1MepHO Ha 20% MeHbWe WHPl1Hbl n11Ka 
3Kenep11MeHTa/lbHblX C06blT11H. 3To Morna 6b1Tb Sbl3SaHO eneAYIOll\11Ml1 
np114HHaM11: 
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1/ KaMepw cneKTPOMeTpa npn MOAennpoaaHnn nMenn 100%-~ 3¢; 
¢eKTnBHOCTb, 

2/ npn MOAennpoBaHnn He. y4nTblBancR ¢OH nocTOPOHHnX TpeKOB 
n cny4aRHwx cnrHanos B KaMepax, 

3/ He 6b1nn npnHRTbf BO BHnMaHne B03MO>KHble HeT04HOCTn YCTaHOB
Kn KaMepb1, 

4/ nporpaMMa 11 TBncT 11 He y4nTblBaeT B03MO>KHOCTn o6pa3oBaHnR 
KnacTepa /T.e. cpa6aTb1BaHnR 6onee 4eM OAHOR nposonoKn/ OT OAHOR 
4acTn4b1. 

no-BnAnMOMy, BKn~4eHne B pac4eT 3Tnx ¢aKTOPOB /a, B03MO>KHO, 
nnwb 4acTn nx/ noasonnT yny4wnTb cooTBeTCTBne Me>KAY peaynbTaTa
Mn MOAennpoBaHnR n 3KCnepnMeHTanbHWMn AaHHWMn. 
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