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AaMaToB R.M. H AP· 11 - 12682 

nporpaMMHOe o6ecne4eHHe CHCTeM~ HaCTpO~KH 
H KOHTpOnR KaHanoB TpaHCnOpTHpOBKH 4aCTH~ 

PaccMaTpHBaeTCR nporpaMMHoe o6ecne4eHHe CHCTeM~ HacTpo~ 
KH KaHanOB TpaHCnOpTHPOBKH 4aCTH~. nporpaMMHOe o6ecne4eHHe 
AaeT B03MOmHOCTb nony4aTb npO$HnH ny4Ka B BepTHKanbHO~ H ro
pH30HTanbHO~ nnocKOCTRX, ABYMepHoe pacnpeAeneHHe 4aCTH~ s ce 
4eHHH ny4Ka, yrnosoe pacnpeAeneHHe H pacnpeAeneHHe 4aCTH~ 
B $asosoM npocTpaHCTBe. KpoMe Toro, s MaTeMaTH4ecKoe o6ecne-
4eHHe BXOART nporpaMM~, nossonR~~He onpeAenHTb o6nacTb no 
OCH KaHana, B KOTOpO~ Ce4eHHe ny4Ka MHHHManbHO, C Bbi4HCneHH
eM KOOPAHHaT 4aCTH~ B 3TOM MeCTe H nocTpOeHHeM onHCaHH~X 
B~We pacnpeAeneHH~. 06DeM CHCTe~ nporpaMM-8 K enos. npo
rpaMMa HanHcaHa Ha R3~Ke ACCEMonEP AnR 3BM EC-1010. 

Pa6oTa BblnOnHeHa B na6opaTOPHH BbiCOKHX 3HeprH~ OHRH. 

npenpHKT 06'b8llHHeHKOro HKCTHTYT8 HllepHbiX HCCnellOB8KKlt, .fiy6Ka 1979 

Damatov Ya.M. et al. 11 - 12682 

Program Garantee for Channel Tuning and Control 
System, Particle Transporting 

The program garantee for beam tuning system is examin
ed. The program garantee gives a possibility to receive 
beam profiles in horizontal and vertical planes, the beva
riate particle distribution in beam cross section,the angu
lar beam distribution and particle distribution in phase 
area. Besides, there are programs which allow one to deter
mine place of beam cross-over with calculating particle 
coordinates and cobstruction of beam cross section. The pro 
gram system volume ~s eight "K" words.The program is writ
ten in "ASSEMBLER" language for ES-1010 computer. 

The investigation has been performed at the 
Laboratory of High Energy Physics, JINR. 

Preprint of the Joint Institute for Nuclear Research. Dubno 1979 

BamH~M 3TanoM cosAaHHR KaHana TpaHcnopTHPOBKH 4aCTH~ 

RBnReTCR HaCTPO~Ka H H3y4eHHe OCHOBH~X xapaKTepHCTHK $OPMH
pyeMoro ny4Ka. HacTpo~Ka KaHana Ha4HHaeTCR c H3MepeHHR napa
MeTpos ny4Ka nocne YCTaHOBKH paC4eTH~X pemHMOB B MarHHTO
OnTH4eCKHX 3neMeHTax KaHana. Ha ocHoBaHHH nony4eHH~x AaHHbiX 
0 ny4Ke nocne cpaBHeHHR HX C Tpe6yeM~MH BHOCRTCR H3MeHeHHR 
B paC4eTHble pemHMbl MarHHTOB H nHH3. 3TOT npo~eCC noBTOpReT
CR AO nony4eHHR Tpe6yeMbiX xapaKTepHCTHK ny4Ka. Hcnonbsosa
HHe MHOronpOBOn04HbiX nponop~HOHanbHbiX KaMep IMnKI Ha nHHHH 
C 38M n03BOnReT 6biCTpO H Ka4eCTBeHHO npOBOAHTb H3MepeHHR 
napaMeTpOB ny4Ka / 1. 2 / , C03AaHHaR B na6opaTOPHH BbiCOKHX 3Hep
rH~ OHRH cHcTeMa AnR HacTpo~KH H KOHTponR KaHanos TpaHcnop
THPOBKH ny4KOB pa6oTaeT Ha nHHHH c 38M EC-1010 H o6ecne4H
saeT H3MepeHHe HHTeHCHBHOCTH H KOOPAHHaT 4aCTH~ ny4Ka 
C nOMO~b~ Tpex nap MnK, KOHTpOnb TOKOB MarHHTOOnTH4eCKHX 
3neMeHTOB KaHana, BBOA H o6pa60TKy AaHH~X B 38M /3 ,4/ , 

nporpaMMHOe o6ecne4eHHe CHCTeMbl AaeT B03MOmHOCTb nony4HTb 
cneAY~~y~ HH$OpMa~H~ 0 ny4Ke: npO$HnH ny4Ka B BepTHKanbHO~ 
H ropH30HTanbHO~ nnoCKOCTRX I X H Y I no n~6o~ KaMepe, ABY
MepHoe pacnpeAeneHHe 4aCTH~ s ce4eHHH ny4Ka, yrnosoe pac
npeAeneHHe, pacnpeAeneHHe 4acTH~ s $asosoM npocTpaHCTBe. 
KpoMe TOrO, B MaTeMaTH4eCKOe o6ecne4eHHe BXOART nporpaMMbl, 
nossonR~~He onpeAenHTb nonomeHHe no ocH KaHana (Z). s KOTo
poM ce4eHHe ny4Ka MHHHManbHO IKpoccosepl, c B~4HcneHHeM Ko
OPAHHaT 4aCTH~ B 3TO~ o6naCTH H nocTpOeHHeM OnHCaHH~X BbiWe 
pacnpeAeneHH~. 

B HacTon~e~ pa6oTe paccMaTpHBaeTcR nporpaMMHoe o6ecne-
4eHHe CHCTeM~ HaCTPO~KH KaHanoB TpaHcnopTHPOBKH 4aCTH~. 

OnHCAHHE 
PA60T~ nPOrPAMM~ 

Ha pHc. 1 npeACTaBneHa 6noK-cxeMa 
nporpaMMbl. nocne sanycKa nporpaMMbl 
B 38M BBOAHTCR HH$OpMa~HR 0 THne 

H HMnynbce nepBH4HbiX H BTOPH4HbiX 4aCTH~, KOnH4eCTBe MarHHT
HbiX 3neMeHTOB, a TaKme pac4eTH~e 3Ha4eHHR TOKOB MarHHTOOn-
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P~c. 1. 5noK-cxeMa nporpaMMbl. 

no npu110~y 

BEGIN 

T~4eCK~X 3neMeHTOB KaHana. B npo~ecce HaCTpOAK~ KaHana B 38M 
BBOARTCR AaHHble 0 HOBbiX 3Ha4eH~RX TOKOBbiX napaMeTpOB. nocne 
3TOro 3BM no c~rHany C onaKa C~HXPOH~3a~~~ /5C/ / S / 

C4~Tb1BaeT ~3MepeHHble 3Ha4eH~R TOKOB ~ cpaBH~BaeT ~X C 3aAaH
HbiM~. np~ COOTBeTCTB~~ ~3MepeHHbiX TOKOBbiX napaMeTpOB 3aAaH
HbiM 38M nepeXOA~T K Ha6opy KODPA~HaTHOA ~H$OpMa~~~ C MnK, 
B npoT~BHOM cny4ae ~H$OpMa~~R 06 OTKnOHeH~RX BbiBOA~TCR Ha 
nynbT onepaTopa. Bo speMR c6poca 4aCT~~ npo~cxoA~T C4~Tb1Ba
H~e KOOPA~HaTHOA ~HWOpMa~~~, a B npOMemyTKaX npo~3BOA~TCR 
nepB~4HaR o6pa6oTKa nony4eHHbiX AaHHbiX. C~HXPOH~sa~~R c ~~K
noM yCKOp~TenR 'OCy~eCTBnReTCR C nOMO~b~ 5C. 

nporpaMMHoe o6ecne4eH~e c~cTeMbl nos son ReT ~ cnon b30BaT b 
TP~ pasn~4HbiX B~Aa per~cTp~py~~eA annapaTypbl. B nepsoM cny-
4ae AaHHble c MnK nocTyna~T a 3BM 4epes yc~n~Ten~-$opM~posa
Ten~ ~ rDAOCKOnbl B n03~~~0HHOM KOAe. np~ 3TOM HOMep cpa6o-

TaBweA nposono4K~ ecTb HOMep paspRAa, coAepma~ero eA~H~~y. 
Bo BTOPOM cny4ae AaHHble C MnK nepeAa~TCR B 38M 4epe3 aBTO-
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HOMHY~ C~CTeMy A~arHOCT~K~ ny4Ka ~/ ~ napannenbHbiA BXOAHOA 
per~cTpn/ B AB0~4HOM KOAe, rAe WeCTb MnaAW~X pa3pRAOB 
eCTb HOMep cpa6oTaBweA npoBOn04K~, TP~ cneAY~~~X - HOMep 
KaMepbl ~ DA~H paspRA B cnose - np~3HaK Ha4ana co6biT~R. 

B TpeTbeM cny4ae AaHHble c MnK nocTyna~T B 3BM 4epes yc~n~
Ten~-$opM~posaTen~, W~$paTOpbl ~ rDAOCKOnbl B AB0~4HOM KOAe, 
rAe MnaAw~e wecTb pa3PRAOB ecTb HOMep npoeono4K~, cneAy~

~~e - pa3PRA, yKa3b1Ba~~~A Ha Han~4~e KnaCTepa, ~ KOHTponbHbiA 
pa3PRA, ~ononHR~~~A 4~cno eA~H~~ B 6aATe AD 4eTHOro. 

nepB~4HaR o6pa6oTKa saKn~4aeTCR a onpeAeneH~~ HoMepa 
cpa6oTasweA npoeono4K~, oT6ope co6biT~A no saAaHHbiM KP~Tep~
RM, nOAC4eTe KOfl~4eCTBa Cfly4aeB Hecpa6aTb1BaH~A, KnaCTepOB, 
cpa6aTb1BaH~A ABYX /HeCOCeAH~X/ ~ 6onee npOBOfl04eK no OAHOA 
KaMepe, nocTpoeH~~ npo~neA ny4Ka. Bb1BOAOM ~H$opMa~~~ o pa-
6oTe KaMep 3BM saKaH4~BaeT npo~ecc c6opa ~ neps~4HoA o6pa-
6oTK~ AaHHbiX ~ nocbmaeT sanpoc Ha BBOA np~Kasos, ynpaBnR~~~x 
AanbHeAweA pa60TOA nporpaMMbl. CmtCOK OCHOBHbiX np~Ka30B np~
BeAeH B Ta6n~~e. no np~Ka3y MOmHO Bbi3BaTb Tpe6yeMble npo
rpaMMbl o6pa6oT K~ ~ nocne Bbl BOA a Tpe6yeMoA ~ H$0pMa~~~ nepeAT~ 

Ha BBOA HOBbiX 3Ha4eH~A TOKOB. 

nPOrPAMMbl 
05PA50TKH 

BoccTaHOB~Tb TpaeKTOP~~ 4acT~~bl a cso-
6oAHOM oT none~ npocTpaHCTBe a nnoc
KOCT~ XZ(YZ) MOmHO no ABYM KOOPA~Ha

TaM. TpeTbR KODPA~HaTa 4aCT~~bl a 3ToA nnocKOCT~ ~cnonbsy
eTCR AflR Taro, 4T06bl ycTaHOB~Tb, RBnReTCR n~ TpeK 4aCT~~bl 
npRMOA. 3HaR TpaeKTOP~~, MOmHO Bbi4~Cfl~Tb yrnbl TpeKOB 4aCT~~ 
OTHOC~TeflbHO reoMeTp~4eCKOA OC~ MarH~TOOnT~4eCKOrO KaHana 
c T04HOCTb~, sas~cR~eA oT paccTORH~R MemAY MnK ~ norpew
HOCT~ onpeAeneH~R KOOPA~HaTbl 4aCT~~bl. 

nony4eHHble AaHHble o ny4Ke no np~KasaM onepaTopa BbiBOARTCR 
B B~Ae r~cTorpaMMbl, Ta6n~~bl npo$~neA ~n~ yrnoBbiX pacnpeAe
neH~A, ABYMepHbiX pacnpeAeneH~A ny4Ka a nnocKOCT~ XY. 
Bb14~cnR~TCR ~ BbiBOARTCR cneAY~~~e napaMeTPbl npo$~nR: w~p~Ha 
Ha nonyBbiCOTe, nonomeH~e ~eHTpa TRmecT~ ~ MaKc~MyMa npo$~nR 

ny4Ka 4aCT~~ no Ka~ADA KaMepe. 
nony4eHHaR KOOPA~HaTHaR ~ yrnoeaR ~H$OpMa~~R ~cnonbsyeTCR 

a Ka4eCTBe ~CXOAHDA AflR nporpaMM ELLIPS, CROSS ~ FOCUS . 

~~~!_~§. nporpaMMa ELLIPS npeAHa3Ha4eHa AflR noCTpoeH~R 

pacnpeAeneH~A 4aCT~~ ny4Ka Ha $asoeoA nnocKOCT~. nonomeH~e 
4aCT~~bl Ha $a30BOA nnoCKOCT~ OTo6pa~aeTCR T04KOA C KOOPA~Ha-

I I I I 
TaM~ XX (YY ) , rAe X, Y - KODPA~HaTbl, a X , Y - yrm1 

B rop~30HTaflbHOA ~ BepT~KanbHOA nnoCKOCTRX COOTBeTCTBeHHO 181. 

0To6pa~eH~e ny4Ka Ha $asosoA nnocKOCT~ ~MeeT $opMy 3nn~nca~~ 
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np~ ~B~meH~~ ny4Ka no CB060~HOMy OT none~ npOCTpaHCTBY 
a pa3HbiX ce4eH~.Rx no oc~ KaHana ( Z) T04K~ Ha c)la3oeo~ nnoc
KOCT~ c~e~raiOTC.R napannenbHO oc~ X(Y), a ~x npoeKl.I~.R Ha 
ocb X 

1
(Y 

1
) He MeH.ReTc.R. Ecn~ Koop~~HaTbl X(Y) Ha c)la3oeo~ 

nnocKoCT~ a pa3Hb1X ce4eH~.Rx ny4Ka pacTyT no MO~yn10, TaKoe 
nonomeH~e 3nn~nca on~cbleaeT pacxo~.R~~~c.R ny4oK. B MecTe 
~3o6pameH~.R oc~ 3nn~nca coena~aiOT c Koop~~HaTHbiM~ oc.RM~. 

Ha p~c. 2a ~ 2e np~ee~eH 3nn~nc cooTBeTCTBeHHO cxo~.R~eroc.R 
~ pacxo~.R~ero"'CR ny4KOB. Ha p~c. 26 noKa3aH 3nn~nc, oxeaTbiBaiO
~~~ ny4oK a MecTe ~3o6pameH~.R. 

np~Ka3 

CURRENT 

VPARAM 

PHIST 

PTABLE 

PROGRAM 

A TABLE 

--
X ANDY 

ELLIPS 

--
CROSS 

--
FOCUS 

--
BEGIN 

--
AHIST 

6 

Ta6n~1.1a 

Ha3Ha4eH~e np~Ka3a 

BbiBOA TeKy~~X TOKOBbiX napaMeTpOB 

Bb1BOA napaMeTpoe KaHana 

Bb1BOA r~cTorpaMMbl npoc)l~n.R 

BbiBOA npoc)l~n.R a B~Ae Ta6n~l.lbl 

Pac4eT ~ BbiBOA napaMeTpoe npoc)l~n.R ll.leHTpa 
T.RmecT~, w~p~Hbl Ha nonyeblcoTe ~ nonomeH~.R 

MaKC~MyMa/ 

BbiBOA Ta6n~4bl yrnoeoro pacnpeAeneH~.R 

nocTpoeH~e ~ BbiBOA ABYMep~oro pacnpeAeneH~.R 

nocTpOeH~e ~ BbiBOA ¢a30Boro 3nn~nca 

OnpeAeneH~e nonomeH~.R Ha~6onee y3Koro 
MeCT9 B ny4Ke 

Pac4eT ~ BbiBOA KOOPA~HaT T04K~ nepece4eH~.R 

TOHK~X ny4e~ 

Bb1BOA HOBbiX TOKOBbiX napaMeTpOB ~ Ha6op 
CTaT~CT~K~ B 3TOM pem~Me 

Bb1BOA r~cTorpaMMbl yrnoeoro pacnpeAeneH~.R 

.. 

I? 

.. 

• 

9B.Q§§. 3aAa4e~ nporpaMMbl CROSS .RBn.ReTc.R onpeAeneH~e 
nonomeH~.R Kpoccoeepa. Anfl on~caH~.R noBeAeH~.R 4acT~l.lbl a ceo-
6oAHOM OT none~ npOCTpaHCTBe AOCTaT04HO 3HaTb ee KOOPA~HaTy 
~ yron MemAY HanpaeneH~eM AB~meH~.R 4acT~Libl ~ reoMeTp~4ecKo~ 
OCbiO KaHana. no 3T~M napaMeTpaM MOmHO BOCCTaHOB~Tb TpaeKTO
p~IO KamAO~ 4aCT~l.lbl, noCTPO~Tb npoc)l~nb ny4Ka B n1060M 3aAa~
HOM MeCTe no OC~ KaHana /4TO COOTBeTCTByeT ycTaHOBKe 11 c)l~K
T~BH0~11 KaMepbl a 3TOM MecTe/ ~ onpeAen~T b ero napaMeTpbl. 
Ha 3TOM OCHOBaHa pa6oTa nporpaMMbl, 6noK-CXeMa KOTOpO~ np~
BeAeHa Ha p~c. 3. Pa6oTa nporpaMMbl Ha4~HaeTc.R c aHan~3a 
napaMeTpoe npoc)l~ne~ a MecTax pacnonomeH~.R MnK. Ecn~ pa3Mepbl 
ny4Ka no rop~30HTan~ /eepT~Kan~/ Ha cpeAHe~ KaMepe MeHbwe, 
4eM Ha Kpa~H~X, BOCCTaHaBn~BaiOTC.R KOOPA~HaTbl 4aCT~l.l B Cepe
A~He MemAy KaMepaM~, pacnonomeHHbiM~ a MeeT ax c MeHbW~M~ 
pa3MepaM~ ny4Ka. no BOCCT3HOBneHHbiM KOOPA~HaTaM CTPO~TC.R npo
c)l~nb ny4Ka ~ onpeAen.RIOTC.R ero pa3Mepbl. npo4ecc noeTop.ReTc.R 
AO Tex nop, noKa pa3Mepbl ny4Ka a ABYX nocneAH~x ce4eH~.Rx 
He 6YAYT paeHbl. 3a nonomeH~e Kpoccoeepa np~H~MaeTc.R T04Ka 
a cepeA~He MemAY 3T~M~ c)l~KT~BHbiM~ KaMepaM~. Ecn~ pa3Mepbl 
ny4Ka a MecTax pacnonomeH~.R KaMep yeen~4~BaiOTC.R /yMeHbwa
IOTC.R/, BOCCTaHaBn~BaiOTC.R KOOPA~HaTbl 4aCT~4 Ha 3aAaHHOM pac
CTO.RH~~ AO nepBO~ /nocne TpeTbe~/ KaMepbl. no BOCCTaHOBneHHbiM 
KOOPA~HaTaM CTpO~TC.R npoc)l~nb ny4Ka Ha 3TOM MeCTe ~ onpeAe
n.RIOTC.R ero pa3Mepbl. 3ToT npo1.1ecc noBTOp.ReTc.R AO Tex nop, noKa 
pa3Mepbl ny4Ka He cTaHyT yeen~4~BaTbC.R. AanbHe~w~e Ae~cTB~.R 
nporpaMMbl aHanor~4Hbl on~caHHOMy Bblwe cny4al0, KOrAa pa3Mep 
ny4Ka Ha CpeAHe~ KaMepe MeHbWe, 4eM Ha Kpa~H~X. 3TOT MeTOA 
no~cKa a oTn~4~e oT on~caHHoro a pa6oTe / 10 / no3eon.ReT 6onee 
T04HO onpeAen~Tb nonomeH~e Ha~6onee y3Koro MecTa a ny4Ke 
no oc~ KaHana. B cny4ae Heo6xoA~MOCT~ ~MeeTc.R eo3MOmHOCTb 
BbiBOAa c)la3osoro 3nn~nca, npoc)l~n.R ~ ero napaMeTpoe a MecTe 
Kpoccoeepa. Ha p~c. 26 np~BeAeH ¢a30Bbl~ 3nn~nc, nocTpoeHHbl~ 
no KOOPA~HaTaM, nony4eHHbiM c noMO~biO 3TO~ nporpaMMbl. 

FOCUS. 0AH~M ~3 cnoco6oe HacTpo~K~ o6"beKT~Ba MarH~THbiX 
n~H3-,--¢opM~pyiO~ero ~3o6pameH~e, .RBn.ReTC.R MeTOA TOHK~x ny4e~ 18 1

• 

Bb1Aen~B ~3 BCero ny4Ka 4aCT~l.l TOHK~e ny4~ no pa3Hble CTOpOHbl 
OT OC~ KaHana, 3T~M MeTOAOM MOmHO onpeAen~Tb npae~nbHOCTb 
HaCTpO~K~ 061>eKT~Ba . .Qn.R c)lopM~pOBaH~.R TOHK~X ny4e~ 06bi4HO 
~cnonb3yiOT A~cTaHLI~OHHO ynpaen.ReMble anepTypHble Konn~MaTo
pb1181, 4TO He ecerAa B03MOmHo. B on~cbiBaeMo~ nporpaMMe Bbi
AeneH~e TOHK~X ny4e~ OCy~eCTBn.ReTC.R OT60pOM AaHHbiX 0 4aCT~
LiaX, KOOPA~HaTbl KOTOpbiX nemaT B 3aAaHHbiX 30HaX onpeAeneHHO~ 
KaMepbl. 

nocne Ha6opa He06XOA~MO~ CTaT~CT~K~ Bbi4~Cn.RIOTC.R KOOPA~

HaTbl l.leHTpOB T.RmeCT~ TOHK~X ny4e~ B MeCTaX pacnonomeH~.R 
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KaMep. Onpe~enReTcR nono~eHHe T04KH nepece4eHHR TOHKHX ny-
4e~ B nnOCKOCTH XZ (YZ) /pHC. 4/, KOOP~HHaTa Z KOTOPO~ 
COOTBeTCTByeT MeCTY H306pa~eHHR $OpMHpyeMoro ny4Ka no OCH 
KaHana, a CMe~eHHe ee OTHOCHTenbHO OCH KaHana yKa3~BaeT Ha 
HeT04HyiO HaCTpO~Ky 06beKTHBa, HaXO~R~erOCR nepe~ HMnynbCHbiM 
KonnHMaTopoM. 

nPOrPAMMbl 

KOHTPOn~ 
ToKH B MarHHTH~x 3neMeHTax KaHana c no
MO~biO WyHTHpyiO~HX conpOTHBneHH~ H3MepRIOTCR 
1..1H$poB~M sonbTMeTpoM TR-1652, no~Knl04ae

MbiM 4epe3 aHanorOBbl~ KOMMyTaTOp. 3anHC~BaR HOMep KaHana 

B aHanoros~~ KOMMyTaTop, 38M 4epea pene no~Knl04aeT onpe~e
neHHbl~ HCT04HHK HanpR~eHHR K BOnbTMeTpy H ~aeT KOMaH~y ero 

aanycKa, a aaTeM C4HT~BaeT H3MepeHHoe 3Ha4eHHe Ha

npR~eHHR H B~4HCnReT TOK MarHHTHOrO 3neMeHTa. C nOMO~biO 
nporpaMM~ C4HT~BaHHR ~aHH~X C BOnbTMeTpa 6~nH onpe
~eneHbl speMR cpa6aTbiBaHHR pene aHanorosoro KOMMyTaTopa 
H BpeM.R npeo6pa30BaHH.R BOnbTMeTpa. no 3THM ~aHHbiM 6blnH Bbl-
6paH~ BpeMeHa 3a~ep~KH KOMaH~ aanyCKa BOnbTMeTpa H 4TeHH.R 

H H$OpMai..IHH C era H HTep$e~ ca. ,[ln.R nOBbiWeHH.R ~OCTOBepHOCTH 

2964 FULL STATISTIC 
1000 USEFUL 1 CMAMB. 1 
1000 USEFUL.CHAMB. 2 
1000 USEFUL 1 CHA ~ R. ~ 
1000 ~SEFUL 1 COORO. X 
10Du USEFUL 1 COORO. y 

----------------------------------------------1 CHAMB. ! EFF. I SING.EVI MANY EVl KlAST. 1 

------------------~---~---~--------·-·-~·---~-1 p: 95.1 1 91.7 I 3.4 1 8.6 1 

----------------------------------------------1 1 y I o4.9 I 82.6 I 2.4 1 b.~ I 

----------------------------------------------I zx 9il.3 90.5 7.8 14.3 1 

----~~------~--~-~----~---·----------p~-~-----1 zv I 99 • .i! I 85.1 14.7 1 j. 6 

----------------------------------------------I 3X l 90.5 1 84.2 I 6.3 1 1i'.9 1 

----------------------------------------------I 3Y 9R.n 1 94.0 4.n 18.0 I 

----------------------------------------------
PHC. 5. npoTOKOn pa6oT~ KaMep . 
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KaMep. OnpeAenReTcR nonomeH~e T04K~ nepece4eH~R TOHK~x ny-
4e~ B nnOCKOCT~ XZ(YZ) /p~c. 4/, KOOPA~HaTa Z KOTOPO~ 
COOTBeTCTByeT MeCTY ~306pameH~R $OpM~pyeMOrO ny4Ka no OC~ 
KaHana, a CMe~eH~e ee OTHOC~TenbHO oc~ KaHana yKa3~saeT Ha 
HeT04Hy~ HaCTpO~Ky o6~eKT~Ba, HaXOAR~erOCR nepeA ~MnynbCH~M 
KOnn~MaTOPOM. 

nPOrPAMMbl 
KOHTPOJU! 

ToK~ B MarH~TH~x 3neMeHTax KaHana c no
MO~b~ WYHT~py~~~X conpOT~BneH~~ ~3MepR~TCR 

1..1~$pOBbiM son bTMeTpOM TR-1652, noAKn~4ae
M~M 4epe3 aHanoros~~ KOMMyTaTop. 3an~c~BaR HOMep KaHana 
B aHanoros~~ KOMMyTaTop, 38M 4epe3 pene noAKn~4aeT onpeAe
neHH~~ ~CT04H~K HanpRmeH~R K BOnbTMeTpy ~ AaeT KOMaHAY ero 
3anycKa, a 3aTeM C4~T~BaeT ~3MepeHHOe 3Ha4eH~e Ha
npRmeH~R ~ 8~4~CnReT TOK MarH~THOro 3neMeHTa. C nOMO~b~ 
nporpaMM~ C4~T~BaH~R AaHH~X C BOnbTMeTpa 6~n~ onpe
AeneHbl speMR cpa6aTbiBaH~R pene aHanorosoro KOMMyTaTopa 
~ BpeMR npeo6pa3oBaH~R BOn bTMeTpa. no 3T~M AaHHbiM 6bln~ Bbl-
6paH~ BpeMeHa 3aAepmK~ KOMaHA 3anycKa BOnbTMeTpa ~ 4TeH~R 

~H$OpMal..l~~ C ero ~HTep$e~ca. JlnR nOBbiWeH~R AOCTOBepHOCT~ 

2964 FULL STATISTIC 
1000 USEFULICMAMB. 1 
1000 USEFUL 1 CHAMB. 2 
1000 USEFULICHA ~ R. ~ 
1000 JSEFUL 1 COORO. X 
100u USEFUL,COORO. y 

----------------------------------------------1 CHAMB. ! EFF. I SING.EVI MANY EVI KLAST. 1 

------------------~---~---~--------·-·-~·---~-1 pc 95.1 91 • 7 I 3.4 8.6 1 

----------------------------------------------1 1 y I o4.9 I 82.6 I 2.4 1 b.~ 1 

----------------------------------------------I 2X 9il.3 90.5 I 7.8 1 4. 3 1 

----~~------~--~-~----~---·----------p·-~-----I 2Y 99.il 85.1 14.7 , 3. 6 

----------------------------------------------1 3X l 90.5 l 84.2 I 6.3 I 11.9 1 

---------------------·------------------------I 3Y 9~.n 94.0 4.(') 18.0 I 

----------------------------------------------
P~c. s. npoTOKOn pa6oT~ KaMep. 
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s npo4ecce pa6oTbl pe3ynbTaT~ KamAoro nocneAY~~ero H3MepeHH~ 
TOKa OAHOrO 3neMeHTa CpaSHHSa~TC~ C pe3ynbTaTaMH npeA~AY~ero. 
npH HX COOTSeTCTSHH H3MepeHHOe 3Ha4eHHe TOKa cpaSHHSaeTC~ 
C 3aAaHH~M. B npOTH SHOM Cny4ae H3MepeHHe no STOp~ eTC~ AO 10 pa3, 
nocne 4ero see H3MepeHH~e 3Ha4eHH~ TOKOS s~SOA~Tc~ Ha ne4aTb. 

An~ onpeAeneHH~ T04HOCTH H3MepeHH~ HaMH O~na HanHCaHa 
nporpaMMa nOCTpOeHH~ H SbiSOAa rHCTOrpaMMbl H3MepeHHbiX 3Ha-
4eHH~ Hanp~meHH~ OAHOro 3neMeHTa npH noCTO~HHOM TOKOSOM pe
mHMe. 3a norpeWHOCTb H3MepeHH~ npHH~Ta WHPHHa 3TOrO pacnpe
AeneHH~ Ha nonys~coTe. 

TeKy~H~ KOHTpOnb paooT~ CHCTeMbl c6opa KOOPAHHaTHO~ HH$op
Ma4HH o6ecne4HSaeTC~ SbiSOAOM AaHH~X 0 pa6oTe KaMep S SHAe, 
npHSeAeHHOM Ha pHc. 5. An~ H3y4eHH~ pa6oT~ CHCTeM~ npH C4H
T~SaHHH AaHH~x c MnK 4epe3 wH<t>paTop~ n1,121 6~na HanHcaHa 
nporpaMMa nocTpoeHH~ H s~soAa pacnpeAeneHH~ KnacTepos, Hapy
weHH~ 4eTHOCTH H npO$Hn~ ny4Ka /c KnaCTepaMH, C HapyweHHeM 
4eTHOCTH H 6e3 HHX/ C S~SOAOM Ha ne4aTb 3Ha4eHH~ 3$$eKTHS
HOCTH, KOnH4eCTSa KnaCTepos H HapyweHH~ 4eTHOCTH. 

AOnOnHHTEnbH~E 

B03MOIHOCTH 
CHCTEM~ 

C nOMO~b~ CHCTeMbl nporpaMM MOmHO 
noA6HpaT b pemHMbl pa6oTbl nponOP4HO
HanbH~x KaMep, HCnonb3Y~ npoToKon 
HX pa60T~. npeASapHTenbH~~ OT6op 

co6biTH~, Hcnonb3yeMbl~ s nporpaMMe FOCUS, no3son~eT nposo
AHTb KOHTpOnb ~CTHpOSKH KaMep H H3Mep~Tb HeCOOCHOCTb HX 
ycTaHOSKH Ha KaHane. An~ 3Toro, 3aAasa~ onpeAeneHHbl~ HOMep 
nposon04KH Ha Kpa~HHX KaMepax, HymHO H3MepHT b KOOPAHHaTbl 
4aCTH4~ Ha cpeAHe~ KaMepe npH ycnosHH npoxomAeHH~ AaHHO~ 
4aCTH4bl 4epe3 3aAaHHble nposon04KH. no 3TO~ KOOPAHHaTe 
MOmHO onpeAenHTb senH4HHY H H?npasneHHe CMe~eHH~ CpeAHe~ 
KaMep~ OTHOCHTenbHO Kpa~HHX. 0AHHM H3 rnaSHbiX Tpe6osaHH~ 
npH nOCTpOeHHH nporpaMM HaCTpO~KH KaHanos TpaHCnOpTHpOSKH 
4aCTH4 ~sn~eTc~ s~coKa~ onepaTHSHOCTb nony4eHH~ AaHHbiX 
0 ny4Ke H AOCTaT04Ha~ CTaTHCTH4eCKa~ o6ecne4eHHOCTb nony-
4eHH~X pe3ynbTaTOS. TaK KaK CKOpOCTb Ha6opa CTaTHCTHKH 3a
SHCHT, S 4aCTHOCTH, OT 06DeMa naM~TH, OTSeAeHHOrO nOA 6y<t>ep 
KOOPAHHaTHO~ HH<!>opMa4HH, An~ ysenH4eHH~ 3TOro 6y<t>epa CHC
TeMa nporpaMM cerMeHTHposaHa. B 03Y HaXOAHTC~ TOnbKo pe3H
AeHTHa~ 4aCTb CHCTeM~, COCTO~~a~ H3 ynpasn~~~e~ nporpaM~ 
H 6y<t>epos An~ c6opa AaHH~x. OcTanbH~e nporpaMM~ 3arpyma~Tc~ 
S naM~Tb no Mepe He06XOAHMOCTH. 06~H~ 06DeM naM~TH 36M 
EC-1010 - 16 K enos, H3 HHX noA 6y<t>ep KOOPAHHaTHO~ HH$opMa-
4HH OTSeAeHO 4000 enos, 06DeM CHCTeM~ nporpaMM COCTasn~eT 
8 K enos. nporpaMM~ HanHcaH~ Ha ~3~Ke ACCEMonEP. 
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CHCTeMa HCnOnb3yeTC~ OKOnO rOAa An~ HaCTpO~KH KaHanos 
TpaHcnOpTHPOSKH 3ap~meHH~X 4aCTH4 CHHXpO$a30TPOHa na6opaTO
pHH s~coKHX 3HeprH~ OH~H. Ha pHc. 4,5 npHseAeH~ <t>a3os~e 
3nnHnCbl, npo<t>HnH TOHKHX ny4e~ H yrnos~e pacnpeAeneHH~, nony-
4eHH~e Ha KaHane An~ MeAHK0-6HOnOrH4eCKHX HCCneAOSaHH~. 

B 3aKn~4eHHe asTOPbl Sblpama~T rny6oKy~ 6naroAaPHOCTb 
A.A.KHpHnnosy, C.A.HemAaHoso~, H.M.HHKHT~Ky, H.H.CeMeH~WKH
Hy, M.A.Wa<t>paHosy H B.n.WHpHKosy 3a none3H~e o6cymAeHH~ 
H nOAAepmKy S pa6oTe. 
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