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BonKoe B.~ .• KynHKOB ~.~. 10 - 12498 

~3MepeHHe npOCTpaHCTBeHH~X xapaKTepHCTHK ny4Ka, 
B~BeAeHHOrO H3 CHHXPO~a30TpoHa, Ha nHHHH C 3BM EC-1010 
/nporpaMMHOe o6ecne4eHHe/ 

OnHc~eaeTCR nporpaMMHoe o6ecne4eHHe H3MepeHHH npocTpaHCTBeHH~X 
xapaKTepHCTHK B~BeAeHHOro ny4Ka B KOMnneKce yCTpOHCTB KOHTpOnR H yn
paeneHHR napaMeTpaMH CHCTeM~ MeAneHHOrO B~BOAa ny4Ka H3 CHHXp~a3o
TPOHa O~R~ Ha 6a3e 3BM EC-1010 H BT-10106. 

~3MepeHHe npOCTpaHCTBeHH~X xapaKTepHCTHK ny4Ka /npO~HneH, 
nono*eHHR, pa3Mepoe/ npoH3BOAHTCR c no~b~ npoeono4H~x ABYXKOOPAH
HaTH~X HOHH3a4HOHH~X KaMep. ~3MepHTenbHaR annapaTypa COCTOHT H3 pe
rHCTp~py~eH 3neKTPOHHKH KaMep H 3neKTPOHHKH, RBnR~~eHCR 4aCTb~ BeT
BH KAMAK, nOAKn~4eHHOH K 3BM 4epe3 YHHBepcanbH~H APaHeep eeTBH. 

PaccMaTpHeaeMoe nporpaMMHOe o6ecne4eHHe no3eonReT KOHTponHpo
eaTb H3MepHTenbHY~ annapaTypy, peanH30BaTb 3aAaHH~H OnepaTOpOM pe*HM 
H3MepeHHH B peanbHOM MaCWTa6e epeMeHH, npOH3BOAHTb o6pa60TKY pe3ynb
TaTOB H3MepeHHH H npeACTaBnRTb nony4eHHY~ HH~OpMa4H~ B YA06HOH AnR 
onepaTopa ~opMe. B Ka4eCTBe ycTpOHCTB oTo6pa*eHHR H~opMa4HH Hcnonb-
3Y~TCR AUnY, rpa~H4eCKHH AHcnneH, 4BeTHOH TeneBH3HOHH~H MOHHTop. 

Pa6oTa B~nonHeHa B na6opaTOpHH B~COKHX 3HeprHH O~R~. 

Coo6weHHe 06beUHHeHHoro HHCTHTyTa anepHbiX HccneuosaHHA. Dy6aa 1979 

Volkov V.I., Kulikov I .I. 10 - 12498 

The Software for Measurement of Space Characteristics 
of the Beam Extracted from the JINR Proton Synchrotron 
On-Line with the ES-1010 Computer 

The software for measurement of space characteristics of the 
beam, slowly extracted from the JINR proton synchrotron, on-line 
with the ES-1010 computer, is described. For measuring beam space 
parameters (profiles, positions, sizes) two-coordinate wire ioniza
tion chambers are used. The measuring apparatus consists of the 
chamber detecting electronics and CAMAC electronics connected with 
the computer via an universal branch driver.The considered software 
permits to control the measuring apparatus, to realize the real time 
measurement on the algorithm given by the operator, to perform the 
treatment of measurement results and to represent the obtained 
information to an operator. A line-printer, graphic display and 
colour raster display are used for the information representation. 

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

Communication of the Joint Institute for Nuclear Research. Dubna 1979 

© 1979 06'b811BB8HHbiJl BHC'f'B'I'J'T Jl/18pHb1JC BCC08/10BBHBJI /ly6HB 

B pa6oTe onHc~eaeTc~ nporpaMMHOe o6ecne4eHHe H3MepeHH~ 
npOCTpaHCTBeHH~X xapaKTepHCTHK B~BeAeHHOrO ny4Ka B KOMnneKce 
YCTpO~CTB KOHTpon~ H ynpaeneHH~ napaMeTpaMH CHCTeM~ MeAneH
HOrO B~BOAa /MB/ ny4Ka H3 CHHXpo~a30TpOHa 0~~~ Ha 6a3e 
3BM EC-1 010 H BT -1010 o 11 •21• ~3MepeHHe npocTpaHCTBeHH~x xa
paKTepHCTHK ny4Ka /npo~Hne~, nonomeHH~, pa3Mepoe/ npoHseo
AHTC~ C nOMO~b~ npoeon04H~X ~BYXKOOPAHHaTH~X /30x30 HHTe~/ 
HOHH3a4HOHH~X KaMep /n~K/~• 4 B WeCTH T04KaX KaHana B~BOAa: 
Ha BXOAe B B~BOAHO~ MarHHT /n~K-B, paCCTO~HHe MemAY CHrHanb
H~MH HHTRMH KaMep~ h=5 MM/, Ha BXOAe H B~XOAe nepeoro AY6-
neTa KBaApynonbHbiX nHH3 BHeWHe~ TpaHCnOpTHPOBKH ny4Ka /n~K-2, 
h = 6 MM; n~K-3, h = 4 MM/, Ha BXOAe BO BTOPO~ AYCneT nHH3 
/nHK-4, h = 6 MM/ H B pa~OHe MHWeHHO~ CTaH4HH /n~K-5,h=2 MM/. 
HsMepHTenbHaR annapaTypa eKn~4aeT perHCTPHPY~~Y~ 3neKTpOHHKY 
/yCHnHTenH H KOMMyTaTop~ CHrHanoe/, nOAKn~4eHHY~ K KaMepaM~~ 
H 3neKTPOHHKY KAMAK: aeTOHOMH~~ nporpaMMHo-ynpaenR~~H~ MO
AYnb /AnY/ 161; wecTb, no 4Hcny KaMep, 6~cTp~x 8-pa3P~AH~x 
aHanoro-4H~poe~x npeo6pasoeaTene~ /AUn/; 6noK 6y~epHo~ na
M~TH - eCKOCTb~ 256 24-pa3pR~HbiX CnOB /THn CS 0015, ~HpMa 
"Nuclear Enterprises", AHrnH~ I 1; nporpaM~HpyeMbl~ npeo6pa3oeaTenb 
4H¢pa-epeM~ /~n CAM 5.02, UH~H, BHP/; napannenbH~~ BXOAHO~ 
perHCTp /nBP/ ~ CHHXp0HH3a4HR H3MepeHH~ C 4HKnOM pa6oT~ 
CHHXpo~a30TpOHa npOH3BOAHTC~ HMnynbCaMH Ha4ana HHmeK4HH 
/H~/, Ha4ana H KOH4a CTona rnaeHoro MarHHTHoro non~ /HCT, 
KCT/, e~pa6aT~eaeM~MH Ta~MepH~MH ycTpo~cTBaMH ycKOPHTen~ 
H ~HKCHpyeM~MH nBP. 

PaccMaTpHeaeMoe HHme nporpaMMHOe o6ecne4eHHe, npeHcTaenR~
~ee coeoKynHOCTb noAnporpaMM Ha ~3~Ke ACCEMonEP, pa6oTa~~HX 

noA ynpaeneHHeM nporpaMM~ AHCneT4epa, noseonReT e~nonH~Tb 
cneAY~~He ~YHK4HH: 

1/ KOHTpOnHpOBaTb H3MepHTenbHY~ annapaTypy; 
2/ peanH30BaTb 3aAaHH~~ anrOpHTM H3MepeHH~; 
3/ npOH3BOAHTb 06pa60TKY ·pe3ynbTaTOB H3MepeHH~ C 4enb~ 

nony4eHH~ BCeX He06XOAHM~X AaHH~X 0 B~BeAeHHOM ny4Ke; 
4/ npeACTaBn~Tb HH~OpMa4H~ B YAOfiHO~ An~ onepaTopa ¢OpMe. 
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KoHTponb annapaTyp~, ocy~ecTsnHeM~R TeCTOB~M~ nporpaM
MaM~, 3aKn~4aeTcH s nposepKe pa6oTocnoco6HOCT~ ~ ~3MepeH~~ 

xapaKTep~cT~K npeo6pa3oBaH~H 1'13Mep~TenbHbiX KaHanos. AnH one
paT~BHOR O~eHK~ COCTOHH~H ~3Mep~TenbH~X KaHanOB Ha BXOA~ 

per~cTp~py~~~x yc~n~TeneR s~6paHHOR KaMep~ noAaeTCH 3TanoH
HOe HanpHmeH~e, nocne 4ero TecTosaH nporpaMMa npo~3BOA~T 
onpoc B~XOAOB yc~n~TeneR ~ cpaBH~saeT nony4eHH~e 3Ha4eH~H 
C~rHanOB C KOHTpOnbHOR sen~4~HOR. Ecn~ ~3MepeHH~e HanpHmeH~H 

HaXOAHTCH B 30He 3aAaHHOrO AOnycKa, Ha CBeTOBOe Ta6no nynb
Ta ynpaaneH~H MB BbiAaeTcH coo6~eH~e "Bee KaHanbl AaT4~Ka 
~cnpaaH~ 11 , a npoT~BHOM cny4ae - "EcTb He~cnpasHble KaHan~". 
OnepaTop MomeT 3anpoc~Tb B~BOA pe3ynbTaTOB TecTa Ha rpa$~-

4eCK~R A~cnneR /r/J,-71/t<JI_ Ha 3KpaHe A~cnneH I p~c. 1 I no
HBnH~TCH ~306pameH~H r~CTOrpaMMbl ~3MepeHH~X 3Ha4eH~R CHr
Hanoa, o6naCTM MX AOnyCTMM~X OTKnOHeHMR, a TaKme nepe4MC
nH~TCH HOMepa HeMCnpaBH~X KaHanOB. CHHTMe xapaKTepMCTMK 
npeo6pa30BaHMH npOM3BOAMTCH C nOMO~b~ MHTepaKTMBHOR TeCTO
BOR nporpaMM~, KOTopaH pa6oTaeT cneAY~~MM o6pa30M. nocne 
3anycKa nporpaMM~ M 3aAaHMH a A~anoroaoM pem~Me HOMepa Ka
Mep~, 3neKTPOHMKa KOTOpoR nOAnem~T KOHTpon~, Ha BXOA COOT
BeTCTBY~~ero AUn cTyneHHM~ s 1 MB Ha4~HaeT noAaBaTbCH 
KOHTpOnbHOe HanpHmeH~e, reHep~pyeMOe 12-pa3PHAH~M ~~$po

aHanoroB~M npeo6pa3oBaTeneM /CAM 4.10, UH$H, BHP/. KamAoe 
04epeAHOe ~3MeHeH~e HanpHmeH~H conposomAaeTCH ero ~3Me
peH~eM AUn ~ B~Aa4eR nony4eHHoro pe3ynbTaTa Ha rpa$~4ecK~R 
A~cnneR. TaK~M o6pa30M npoxoA~TCH aecb A~ana30H 3Ha4eH~R 
BXOAH~X C~rHanos, ~ Ha 3KpaHe A~CnneH $OpM~pyeTCH rpa$~K 
$yHK~~~ npeo6pa3osaH~H AUn. /J,anee 3aAa~TCH HOMepa KaHanos, 
AnH KOTOPbiX On~CaHHbiM BbiWe o6pa30M CTPOHTCH rpa$~K~ $yHK~~R 

npeo6pa3osaH~H /pHc. 2/. 
Anrop~TM ~3MepeH~R npo$~neR ny4Ka s Te4eH~e BbiBOAa 

/=400 MC/ Ha CTOne rnaBHOro MarH~THOrO nonH YCKOp~TenH 
~ AaHH~e, Heo6XOAMM~e AnH pa6oT~ nporpaMM /MoMeHT Ha4ana 
~3MepeH~R, nep~OA onpoca AaT4~KOB M T.A./, 3aAa~TCH onepaTo
pOM c nynbTa ynpasneHHH MB. Ha ocHoBaH~~ KOMaHA /~3MepeH~e 
xapaKTep~CT~K ny4Ka, COBMeCTHOe ~3MepeH~e xapaKTep~CT~K 
ny4Ka ~ napaMeTpOB YCKOpMTenH ~ T.A./, noAaHH~X C KHOn04HOA 
naHen~ nynbTa ynpasneH~H, COCTOHH~e KOTOpoR C4~T~BaeTCH 

a 3BM no c~Hxpo~Mnynbcy HH, nporpaMMa-AMCneT4ep nepeAaeT 
ynpasneH~e COOTBeTCTBY~~~M nOAnporpaMMaM o6cnym~BaH~H. 
Ha p~c.3 npeACTasneHa 6noK-cxeMa noAnporpaMM~ np~eMa ~H
$opMa~~~ o npo$~nHx ny4Ka. Ee BblnOJlHeHMe Ha4~HaeTcH c om~
AaH~H C~HXpO~MnynbCa 3HCT, onpeAenH~~ero MOMeHT Ha4ana 
~3MepeH~R Ha cTone rnasHoro nonH. no nocTynneH~~ 3HCT 
np0~3BOA~TCH nOArOTOBKa ~ nycK UBn, 3aAa~~ero nep~OA onpoca 
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P~c.2. lpa~~K~ ~YHK~~~ npeo6pa3oeaH~R AUn ~ ABYX KaHanoe 
nHK. 

KaMep. 3aTeM noAnporpaMMa nepeAaeT ynpaeneH~e annapaTypo~ 
nHK ~ Mar~CTpanb~ APa~eepa BeTB~ KAMAK MOAYn~ AnY nyTeM 
ycTaHOBK~ Tp~rrepa 3anpoca e nocneAHeM. MoAynb ynpaeneH~R 

C4~T~eaeT ~H~OpMa~~~ c KaMep ~ 3an~c~eaeT ee e 6y~epHy~ 
naMRTb. no 3aeepweH~~ nonHero ~~Kna pa6oT~ I::: 2 Me/ AnY 
nepeAaeT ynpaeneH~e ~HTep~e~cy 36M, o 4eM c~rHan~3~pyeT 
e~ e~pa60TKO~ ~Mnynbca "KoHe~". nocne nocTynneH~R 3Toro 
~Mnynbca Ha nBP noAnporpaMMa nepen~c~eaeT ~H~OpMa~~~ 
/360 6a~TOB/ ~3 6y~epHo~ naMRT~ e 03Y EC-1010, epeMR nepe-
3an~c~ COCTaBnReT 15 MC. CneAY~~aR cep~R ~3MepeH~~ Ha4~HaeT
CR nocne B~pa60TK~ UBn BpeMeHHOrO ~HTepeana, COOTBeTCTBy~
~erO 3aAaHHOMY nep~OAY onpoca nHK. npo~ecc onpoca KaMep 
3aKaH4~eaeTCR n~6o no nocTynneH~~ ~Mnynbca KCT, n~6o no 
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iJa 
P~c.3 5noK-cxeMa noA
nporpaMMW np~eMa ~H~OpMa~~~ 
o npo~~nRx ny4Ka. 

B~nOnHeH~~ YCTaHOBneHHOrO MaKC~ManbHOrO KOn~4eCTBa cep~~ 
~3MepeH~~(N=15), i!bi6paHHOrO, C OAHO~ CTOpOHbl, ~3 C006pa>KeH~R 
nony4eH~R AOCTaT04HO nOnHO~ ~H~OpMa~~~ 06 3BOn~~~~ npOCTpaH
CTBeHH~X xapaKTep~CT~K ny4Ka 3a BpeMR BWBOAa, a C APYrO~ 
CTOpOHbl, onpeAenReMoro pecypcaM~ naMRT~ 36M EC-1010 
~ BT-10105. 06beM np~H~MaeMo~ 3a ~~Kn ycKopeH~R ~H~OpMa~~~ 
0 ny4Ke, COOTBeTCTBY~~~~ 15 cep~RM ~3MepeH~~. COCTaBnReT 
5400 6a~TOB. Bo3MO>KeH pe>K~M coeMeCTHoro ~3MepeH~R npo~~ne~ 
ny4Ka ~ PRAa napaMeTpos ycKop~TenR: ~HAYK~~~ rnasHoro Mar
H~THoro nonR, 4aCTOTW YCKOpR~~ero HanpR~eH~R, ~HTeHC~BHOCT~ 
~~pKyn~py~~ero ny4Ka . M~H~ManbHOe 3Ha4eH~e nep~oAa ~3Mepe

H~~ np~ 3TOM COCTaBnReT Tmin20 MC /B cny4ae ~3MepeH~R TOnbKO 
napaMeTpos ny4Ka T min = 17 Me/. 

06pa60TKa np~HRTO~ ~H~OpMa~~~ Ha4~HaeTCR C ~OpM~POBaH~R 
"~HTerpanbH~x'' npo~~ne~, xapaKTep~3y~~~x pe3ynbT~PY~~Y~ 
~OpMy ny4Ka 3a BpeMR BbiBOAa, KOTOpble onpeAenR~TCR nyTeM 
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ycpeAHeH~-t.R HMrHoBeHHbiX11 npoct>~-tneH, nony4eHHblx e npof.lecce 
BbiBOAa. Aanee Bbi4HCn.ROTC.R KOOPAHHaTbl f.leHTpa TR*eCTH ny4Ka 

30 

XC 
k X· A · 

i= 1 1 1 

¥ Ai 
i= 1 

1-1 cpeAHHe KBaApaTH4Hble OTKnOHeHH.R 

a = 

30 2 
. k x: .A

1
. 

1= 1 1 

~-. 
i= 1 1 

- x2 )~ c • 

111 

121 

::: o~c4~~~o~:~~::: ~=~=:~~=bl:a:~~~:H:~M=~*~; 7;4:cT~eH:~:-
MH KOOPAHHaTHbiX nnOCKOCTeH KaMepl, Ai -sHa4eHH.R CHrHanoe 
c npoeono4eK IBb14HTaHHe 3Ha4eHHH nbeAecTanoe AUn, H3MepeH
HbiX BO BpeM.R npOBeAeHH.R KOHTpon.R 3neKTPOHHKH, npOH3BOAHTC.R 
npH <)lOpMHpOBaHHH 11HHTerpanbHbiJ<11 npO<)lHneHI. norpeWHOCTH npH 
Bb14HcneHHH Xc H a onpeAenROTCR , eo-nepeblx, MeTOAHKOH 
H3MepeHHH H Bbl3b1BaOTC.R cneAY~HMH <)laKTopaMH: 

11 AHCKpeTHOCTbO perHCTpaf.IHH pacnpeAeneHH.R nnOTHOCTH 
ny4Ka e npocTpaHcTee, 

21 AHCKpeTH.OCTbO <)lHKCaf.l~tt YPOBHeH CHrHanoe C KaMep, 
31 OrpaHH4eHHbiM KOnH4eCT80M H3MepHTenbHbiX KaHanoe. 

HaMH 6bln npoeeAeH aHanH' norpewHocTeH onpeAeneHHR a 
AJIR HOpManbHoro pacnpeAeneHHR nnoTHOCTH ny4Ka /10/ no cne
AYO~eH CXeMe, Y~HTbiBa~eH BnH~HHe BCeX yKa3aHHbiX BbiWe <)laK
TOpoe. HenpepbiBHble pacnpeAeneHHR, xapaKTepHsyo~He npo<)lHnH 
ny4Ka, saMeHRnHCb AHCKpeTHbiMH, Aanee AnR pacnpeAeneHHH 

h 
c pasnH4HbiMH --- I a0 -napaMeTp HenpepbleHoro pacnpeAeneHHR/ ao 
C nOMO~bO cnef.IHanbHO C03AaHHO~ nporpaMMbl no <)lOpMynaM 111 
H 121 npOH3BOAHnHCb pac4eTbl a . B 3aBHCHMOCTH OT eenH4HH 
MaKCHMYMOB (Amax) <I>YHKf.IHH pa¢npeAeneHHR BO aceM AHana30He 
3Ha4eHHH Amax I Amax = 1,2, ... ,2551. PesynbTaTbl Bbi4Hcne
HHH BbiBOAHnHcb Ha AHcnneH e BIIIAe rpa<)lHKOB <I>YHKf.IHH a= f(Amax) 

AnR pasnH4HbiX 3Ha4eHHH -~-. H~ pHc. 4 noKa3aHbl pesynbTa-
h ao 

Tbl pac4eTOB An.R ---, paBHbiX 0,4 la
0 

= 15 MMI, 0,3 la
0 

= 
ao 

= 20 MMI, 0,2 la0 = 30 MMI, H 0,15 la0 = 40 MMI- KpHBble 
174 lnYHKTHPHble nHHHH COOTBeTCTBYOT YKa3aHHbiM 3Ha4eHH.RM a

0
/. 

Hs npeACTaeneHHblx AaHHbiX BHAHO, 4TO AnR cny4aee 1,2,3 no-
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o-ao o 
rpewHOCTb onpeAeneHI-1R a f =----·100% He npeBbiWaeT 34; AllR 

ao 
Amax >100 /4TO COOTBeTCTByeT ypOBH~ Cl-1rHana C KaMep >1B/. 
B cny4ae 4 f "' 8%, 4TO o6ycnoeneHo yce4eH!-1eM pacnpeAene-
HI-1R np1-1 I-1Me~~eMCR K0111-14ecTee I-13Mep!-1TenbH~x KaHanoe. B pe
anbH~x YC110BI-1RX I-13MepeHMR ny4Ka 3Ha4eHI-1R h/a HaXOARTCR 
B A1-1ana30He 0, 2 7 0, 3 - war HaMOTKI-1 Cl-1rHaJlbHbiX HI-1TeH KaMep 
B~6paH C y4eTOM pa3MepOB ny4Ka B KOHTPOill-1pyeM~X T04KaX 
KaHana. BTop~M I-1CT04HI-1KOM norpewHocTel1 RBnReTCR pas6poc 
K03c)>C!>I-1'-II-1eHTOB nepeAa41-1 I-13Mepi-1TellbHbiX KaHanoe. Beni-141-1Hbl no
rpewHocTel1 3TOrO Tl-1na MOryT 6~Tb 0'-leHeH~ no AaHH~M TeCTOB 
M3Mepi-1TellbHOH annapaTypbl. CyMMapHaR norpewHOCTb a c y4eTOM 
I-1HCTpyMeHTaJlbH~X norpeWHOCTeH, onpeAeneHH~X Ha OCHOBaHI-11-1 
aHall!-13a peanbH~X TeXHI-14eCKI-1X XapaKTepi-1CTI-1K 1-1CnOJlb3yeMOH 
annapaTyp~, He npeeocxOAI-1T 5%. OnpeAeneHHaR aHanori-14HO 
o6~aR a6con~THaR norpewHOCTb I-13MepeHI-1R '-leHTpa TRmecTI-1 ny4-
Ka COCTaBnReT +1 MM. CneAyeT OTMeTMTb, 4TO annapaTypH~e 
norpeWHOCTI-1 MOryT 6b1Tb cy~eCTBeHHO yMeHbWeHbl 3a C4eT BBeAe
HI-1R e c)>opMyn~ /1/ 1-1 /2/ nonpaeoK A. , Y41-1T~ea~~I-1X OTKilOHeHI-1R 

l 
K03c)>c)>l-1'-ll-1eHTOB nepeAa41-1 I-13Mep!-1TellbH~X KaHaJlOB OT I-1X HOMMHanb-
H~X 3Ha4eHI-1H. nony4eHH~e Oni-1CaHH~M B~We CnOC060M 3Ha4eHI-1R 
X c M a ~1CnOJlb3Y~TCR AllR KOHTPOilR napaMeTpOB ny4Ka 1-1 RBnR
~TCR BXOAH~MI-1 AaHH~MI-1 nporpaMM KOppeK'-11-11-1 npOCTpaHCTBeHH~X 

xapaKTepi-1CTI-1K ny4Ka, M3MepeHI-1R 3MI-1TTaHca 1-1 or1-16a~~1-1x ny4Ka, 
KOTOp~e 6YAYT Oni-1CaH~ B nocneAY~~I-1X pa6oTaX. 

Pe3yllbTaT~ 1-13MepeHI-1R 1-1 KOHTPOilR xapaKTepi-1CTI-1K ny4Ka MO
ryT B~AaBaTbCR e B1-1Ae rl-1cTorpaMM Ha AUnY, e~cee41-1BaTbCR 

B rpac)>M4eCKOH c)>OpMe Ha 3KpaHe rA-71 1-1111-1 B~BOAI-1TbCR BMeCTe 
c APYri-1MI-1 napaMeTpaMI-1 CI-1CTeM~ MB Ha '-IBeTHOH TeneBI-131-10HH~I1 

AMCnneH. 3anpoc~ Ha B~Aa4y MHc)>OpMai..IMM nOAa~TCR MllM C KHO
n04HOH naHenM nynbTa ynpaeneHMR MB, MllM c noMO~b~ ceeToeoro 
nepa rpac)>M4eCKoro AMCnneR. rMcTorpaMM~ PMC. 5, MJlll~CTpM

py~~Me c)>opMy Bb1Aa4M MHc)>OpMa'-IMM Ha AUnY, oTo6pama~T "MHTe
rpanbHble" npoc)>MnM ny4Ka e MecTe pacnonomeHMR ni1K-5. MacwTa6-
H~e WKan~ B MM, M306pameHH~e nOA rMCTOrpaMMaMM, B~61-1pa~TCR 
AllR KamAOH KaMep~ aeToMaTM4eCKM. Ha ne4aTb e~BOARTCR TaKme 
nonomeHMR 4eHTpa TRmecTM ny4Ka M ero pasMepbl w "' 2a. Ha 
pMC. 6 noKa3aHa c)>OpMa M306pa>KeHMH Ha 3KpaHe rA-]1 11 MrHO

BeHHbiX11 npoc)>MJleH, COBOKynHOCTb KOTOpbiX AaeT npeACTaBJleHMe 
0 xapaKTepe M3MeHeHMR napaMeTpOB ny4Ka BO BpeMR B~BOAa. 

Cneea OT 1-1so6pameHMI1 npoc)>Mnel1 AaH~ OTKilOHeHMR '-leHTpa TR>KeCTM 
OT ocM KaHana, a cnpaea - pasMep~ ny4Ka. B HI-1>KHel1 4aCTM 
3KpaHa npMBeAeH~ MHTerpanbH~e npoc)>MnM ny4Ka. TaKaR c)>opMa 
B~BOAa MHc)>opMa'-IMM npeACTaenReT onepaTopy 6onbWMe YA06cTea 
AllR HaCTPOHKM pe>KMMOB pa60Tbl 3JleMeHTOB TpaHCnOpTMPOBKM ny4-
Ka.Ha paCCMaTpMeaeMOM PMCYHKe npMBeAeH CJly4aH, COOTBeTCTBy~-
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PHc. 6 . HH¢opMa~HR o napaMeTpax ny~Ka a npo~ecce aw
BOAa Ha 3KpaHe rpa$H~ecKoro AHCnneR. 

12 

~H~ HeOnTHManbHOMy pemHMy pa60T~ OAHOrO H3 3neMeHT08 Mar
HHTHO~ OnTHKH, pesynbTaTOM 4ero RBnReTCR CMe~eHHe ~eHTpa 
TRmeCTH ny4Ka 8 ropH30HTanbHOM Hanpa8neHHH 80 8peMR 8~80Aa. 

npeAYCMOTpeHa 803MOmHOCTb OAH08peMeHHOro npeACTa8neHHR 
11HHTerpanbHbiX11 npoct>Hne~ ny4Ka 80 8Cex KOHTponHpyeMblx T04Kax 
KaHana /pHC. ]/, 4TO n0380nReT 3Ha4HTenbHO COKpaTHTb 
9peMR HacTpO~KH pemHM08 MB. Ha ~8eTHO~ AHcnne~ nt/ 8~80AHT
CR HH$OpMa~HH 0 pa3Mepax H nonomeHHH ny4Ka, HX OnTMManbH~X 
3Ha4eHHHX H AOnyCTHM~X OTKnOHeHHHX, a T2Kme pesynbTaT~ 
KOHTpOnH napaMeTp08 ny4Ka. 

CMcTeMa H3MepeHHH npocTpaHCTBeHH~x xapaKTepHCTHK ny4Ka 
c onHcaHH~M 8~We nporpaMMH~M o6ecne4eHHeM ycnewHo 3Kcnnya
THpyeTCH 8 Te4eHMe PHAa neT Ha CHHXpOctJa30TPOHe . 

B saKnJ04eHHe a8TOpbl C4HTaiOT C80HM npHHTHbiM AOnroM 8bJ
pa3HTb 5naroAapHOCTb ~.A.EnHcee8o~, n.r.Ect>HM08y, n.A.neoHo-
8y, B.ct> . CMKoneHKo, B.A.CMMpHo8y, E.B.4epH~x sa paspa6oTKy 
annapaTyp~ n~K H nOMO~b npH C08MeCTHO~ OTnaAKe pemHMa M3-
MepeHH~ napaMeTpo8 ny4Ka; B.H.6ynAaK08CKOMy, ~.6.~ccHHCKo
MY H C.A.Ho8HK08Y sa nOAAepmKy H COAe~cT8He AaHHO~ pa6oTe. 
A8TOP~ npH3HaTenbH~ n.C.PycaK080~ 3a noMO~b 8 noArOT08Ke 
MaTepHano8 K ny6nHKa~HH . 

• 
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