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@ 06!.eJIHHeHHhlii HHCTHTYT JJ,AepHhiX HCCJie,!IOBaHHii • .ll,y6ua, 1993 

BBE~EHHE 

OnHCblBaeTC$1 CHCTeMa TeXHH~eCKOrO 3peHHR'( CT3) ,.O:JUl peUteMHSI' 3KC-

nepHMeHTaAbHblX ~H3H~eCKHX 33.0:8~ MeTO,.O:&MH npe~0pa30QaH~SI , BH,.O:HMOro 
H306paJ:eH"SJ 8 U)t!ppOBble M8CCHB&I C OOCJJe,llylliR.eK o6pa60TKOif HX Ha 

rt38M. l{MI BBO,lla HH!flOpMaUHH HCnO.nb3yer_cR Te.neBH3HOfi~&SI' ttaMepa 

KTrt-64 B KOMn.neKTe npOMhlm.neHHOH reneBH3HOHHOH ycraH6BICH OTY-57, 

KaMepa KTrt-64 OCHameHa HeX&HH3MOM flOBOpOTa K&Mepw, H3MeHeHHR 
HaKJJOHa onntT.fecKoro aepKana H ynpaeJJeHI.UI o6'beFtrHBOH, qro 
003BOnReT ocy~eCTBJIRTb ,.O:HCT8HUHOHHO& ynpasJJeHHe MeX&HH3MOM 

HaBe,lleHHR TB -K&Mepii Ha 06'beKT H&6JJD.lleHHSI B ropti30HT8JibHOit H 

aeprHK&JibHOH n.nocKOCTRX H 'oKycHpoeaHHe oO'beKTHea. npeo6pa3oBaHHe 
BJ.i.QeocHrHa.na, nocrynaDIQero c re.neK&Mepw a QHqtpoaoA MaccHB, 

OCyJQeCTBJJReTCSI' 0JYOKOH nA-t 8K/t /, B KOTOpOM 9 OT JIHt{He OT 

TpaftHQHOHHOro KOftHpOBaHHSI' ecero BHfteOCHrHa.lla aHn.IIHTyaoH npH6RH3H

TeJJbHO 18 Ha CKOJJbKO-TO ypoeHeH, HanpHMep, 256(8 pa3pRftOB), 
npHHeHReTc~ ~pyroH cnoco6 npeoOpasoaaHHR aHa.11oroaoro TB-cHrHana a 
UH!ppoaoH KO~, 3aKJI'llT.f3lliqHHCSI 8 TOM, 4TO KOJlHpoeaHHe npOH3BOaHTCSI 

TOJibKO Ha 8 paBHOMepHYX rpaaauHit( 3 pa3pR.n;a), Hei:.II:Y asyMSI 
ynpasnsreMliHH onopHbiHH ypoeHRHH, ycnoeHo npHHHMaeHbiMH 3a ypoeeHb 
"Oenoro" H ypoeeHb "qepHoro ". TaKoH cnoco6 KO.llHJ)oaaHHR noseont:rer. 

CHCTeHe TeXHHtfeCKoro 3peHHR HMeTb cy.eCTBeHHO MeHbWMA o6.KA oO~eM 

1 



ll~rflposoH 1-!HctJOpM<'l!IJ.il.f 6e3 norepH ee none3HO~ l!acnL MaJToe 4J.iCJTO 

rpa.naUJ.<fli n03BOMIAT C0,'3naTb He I.!HCTO nporpaMMHOe, a KOMnaKTHOe 

A nnapa THO-npnrpaMMHOe Cpe_JJ,CTF=lO CKOpOCTHOrO aBTOM8THY9CKOrO Bbl6opa 

ypnAHeA "fiennro" H "4epHoro" J.i qJOKYCJ.1p088HHSI OI'S'beKTHBa TB- KaMepbl, 

RnR roro YT06bl ycraHOBHTb ,n;nR CT3 ypoBHH,orpaHJ.14HAaromHe noJTe3Hyro 

l.fa CTb HHI'flOpMaUI1H, J.1M89TCSI 803MOJKHOCTb nporpaMMHO 00Tpe60B8 Tb OT 

-1nnapara Hanepe.ll 3a.n;aHHbiA npou:eHT 4HCJTa 4epHb1X To4eK 1-13 o6m,ero 

l.fHr.JTa T04AK Ka~pa, HanpHMep, rneCTb,lleCRT npOU9HTOB, H 6eR~X TOY:eK, 

HanpHMAp, ~ec~Th npoueHros) H ror~a nporpaMMa no pe3yRbTaraM 

.:'lnnP~p-1THOrO p'3.3,ll,eJ!bHOrO CYMMHpOBaHH$1 4HCJT8 6eJJbiX H 4epHb1X T04eK 

fl OllHOM K<'l.JJ,pi=! ycTaHOBHT ypOBHH, COOTBeTCTBYrH~I.fe 3aTpe6oBaHHOMY. 

l(pyras:~ '-laCTb annaparHo-nporpaMMHbiX cpe)l,CTB Mo:.:er o6ecne4HTb pac

npene!leHI-'!e nepenA.JlOB ~pKocreH MeX.)I_y coc:e.nHHMH TO\.fKaMH H3o6pn.xe

HH.I1, k"OTnpOA OTflAIII:aeT pacrtmKyCHpyeMOCTb HJTH ~OKYCHpyeMOCTb 06'beK

TH8<1 TB -t<".aMepbl, OpH paccpotcycHpyeMOCTH 4HCRO 60RbWHX nepP-na,liOB 

yMeHblllrteTC .!=!, TaK KaK yMeHbmaeTC~ KOHTpaCTHOCTb J.1306paJ:eHY!~. 

YKa3aHHNe oco6eHHOCTH npHMeHeHHO~ annaparypbl 00380JTSIPT C03,ll,aBaTb 

BbiCOf<'OCKOpOCTHble aBTOMaTH49CKHe CT3. 

DJTR oneparopa HMeeTC~ 803MO.HOCTb HenpepbiBHOrO Ha6JTP)leHHR 

CI-IHTe3HpoBaHHoro H3 JJHrf:lposoro BH,n:a H3o6paxeHHSI, nocrynaromero c 

RJ.1JIHKQHa. TB-fl:aMepbl, YTO cymecrseHHO o6JTer4ner pa6ory c CT3. 

on~CAHWF AnnAPATYPH ABTOMATW3AUHW 

fl"'.HHMI CJ.1CTeM<l flOCTpOeHa Ha OCHOBe f13BM nma IBM PC, OCHa.!HeH

HOC! annaparypoH KAMAK, 11 no.'3BOJJs:!eT BBO)I.HTb B 088M TB -H306palte

HH~( Ka.Jl[)N), npeoripa3088HHbl€ 8 UH!flpOBYIO r!JOpMy, H BbiBO..!HITb H3 038M 

UH1'pDBble llaHHHe B qlOpMe TB - H306pa,.;eHHtf C OOMOJU:biO 3JleKTpOHHbiX 

6JJOK08 B CTaHJJapre KAMAK, ECTb pea pe.lU1Ma ynpaBJJ€HHSl 8C9Mii 

napa.MeTpaMH CT3: py4HOJ1 11 asroMaTH4€CKHA. 

f1p11 BBOpe 8 n3BM ~CXO,ll,HO€ TB -J.1306pa•eHHe CU€Hbl npeo6pa3yeTCSl 

B Ul-f'lJpoeyro rflOpMy nyTeM JlHCKp€TH3aUI'!H nJTOCKOCTH H306pa•eHHR 256 

T049K 8 CTpOKe H 256 CTpOK 8 Ka,n:pe H KB3HTOBaHH,R SlpKOCTH T04eK 

CHrHaJIOB H306palll:eHHSl C OOHOWbKl 6noKa KAMAK BHJl€0KO}lepa nA-181(, 

3anOM!-!HaHJ.1e LIJ.1!.flpOBOrO MaCCHBa Ha O,ll}1H Ka)lp OO}l ynpaBJJeHHeM 9TOrO 

6noKa ocymecrsn~ercR s 6y$epHol1 naMRTH .n.pyroro 6noKa KH-15K
121 . c 

nocne.nyrnQeH nepe,n:a l.feH B f13BM "npa eeu-16" 4epe3 MarHcrpanb KAMAK, 

KOHTpOJTJTep KpeC!ra KK-009 11 HHTeprfleJ1cHyP Kapry nK-009/J/. 
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6nOK CXeMa C:T3 npe)lCT8BJTeHa Ha p~C. 1; ICOMnOH9HTbl, BXOJlRIUHe 8 

ee coer as, cJJe,n:yroll.{He: 

1. B Kal!eCTBe ,li8Tl!HK8 J.<tao6palteHHti 11COOJTb3Y9TCSI Tfl - KaMepa 

npHICJT~)lHOrO Ha~H~l!eHHR KTn-64, CH86KeHH8R ycrpotiCTBOM H8B9,li9HJ.iR 

TB -tcaMepbl( YHTKJ liJUI tcoroporo paspal'ioraHHaR CT3 o6ecnet.tJ.<tsaer 

npHeM KOM8H,ll OT n3BM )lJTR OOJTHOrO ,liHCT8HUHOHHOrO ynpaBJT9HHR 

KaMepo~. 

, ~A oo9jlop .uAn KK 009 KOHTponnepl<=>l I > 
KpeAra Bhlx.l Bh!X.2 

K 
~BY l nHY BH.neo-

cwrHaJT 
nA lBKj 

BH.neo- C~tHXPO 
Ko.aep cHrHan -

MacCHB BbiX. -A 

I I 
' ~H 15K I npaMBep 

corn.c TB [liK~oog I 
M <=> 

> KB ooz[ BNX .per. 6 

A t 6 

I 

14 - jKY OlKjYnp.KaMepoHj--/-

K~ 0271 TTA / HHM 1<-

± 8 
ln3BMI -K 

I flPABEU - 16 I <- IKe o19jns.cqErqH~ I 

KAMEP~I KTfl-64 

YHTK I 
KaMepa . 

i+-

U.KHHO j 

KH 15K i 
l 

3 
R,G,B 

8/W 

HOHHTOp 

CMM-1 

PHC. 1. SnOK-CXeMa CHCTeMY T9XHH~€CKOrO 3peHMR 

s 

2. MOHHTOp CMM-1/RPSN KOTOpHM OT06pa•aeT BHA€0HH~OpMaQHD 

HenocpeACTBeHHO M3 TB -KaMepY 8 aHanorOBOM BH.lle HJTH CHHT€3HpOBaH-
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HyKl c noMOf.!lbKl uHtppoaHanoroeoro npeo6pa3oaaTeJJ.R UH~poByO 

!fa[JTYIHKY, npomen,WyKJ KO,llHpOBaHV!e. C 3a,llai-!Hbi.MVI ypOBH-RMH "6enoro" H 

''yepHoro ", a TaK:«e coxpaHeHHhHf Kallp a 6JioKe KH-1 5 K. B MOHHTope 

eCTb 803MOlkHOCTb Bb16opa CHrHa.IIOB VIDEO J.I.IIJ.I RGB H pe:«J.iMOB pa6oTbl 

8He!IIHel1 J.i.IIH BHyTpeHHetf CHHXpOHH33UI-fl.1 C nOMO!QbrJ COOTBeTCTBYlli!IHX 

nepeKJ!!')I.fareneti; 

3 . cneuHaJrioi3MposaHHbiJ.1 aHaJroro- UHipposoti npeo6pa3oaa reJJb nA- 1 8K, 

KOTOptH1 npeo6pa1yer aHanoroabiH cHrHaJI, nocrynar11n:m1 c TB-KaMepH s 
ITHf!lpOROtf MaCCHB; 

<1. llpaHsep !lf3eTHOfO TB - MOHHTOpa KH-15K, KOTOpbltl 3anOMHHaeT 

uwpposoH Mar:cHB H3o6pallteHtHI' O.llHoro Ka.ll,pa; 

5. C.llBOeHHblti 6JIOK KA-009 141 
H3 .llBYX UH~poaHaJiorosblX npeo6pa3o-

BaTeJie<1 no 10 6HT Ka"'Jlbli1, Koropt.re 3a)laror aHaJiorosble ypoBHH 

"OeJloro" H "YepHoro" 6JioKy nA-18K; 

6. 6JlOK ynpaBJ!eHH.R TB -KaMepoti KY-01K; 

7. C)lBOeHHblti Bb!XO.D:HOti perHCTp no 16 6HT Ka:«}lb!J':i, KB-002 151 , 

KOTOpb!tl: Bbi.D:aeT KO)lbl KOMaHll )lJl~ ynpasneHH.R MeX3HH3M3MH KaMepbi; 

8. KC-019/S/_ 6JIOK 8-MH IBOHlfHbiX CL!eT4HKOB(8X16 6HT, 25 MfQ), 

KOTOpb!e ClfHTaDT L!HCJ!a "6eJlb!X" H "4epHb1X" TO\.IeK 8 O)lHOM Ka)lpe, a 

TaiOII:e YHCJ1.3. pa3J1H4Hb!X, KpOMe MaKCHMaJ!bHblX H HyJieBbiX, BeJIH\.IHH 

nepenanos qpKocretl: Mexny coce.n:HHMH no crpoKe TOYKaMH H3o6pa!:eHIHr; 

9, Bsa OnaKa npeo6pa3oBaTeRR yposHeH H~M-TTA H TTA-H~M 

KA-027 171 ; 
! 0. KOHTpORJJep KpeHra KAMAK nn" IBM PC XT KK-009/B/ c 

HHTeprpeikHDJ':i nJiaTOfi CB.R3H nK-009, pa6oTaiOJ!:IHI1 no nporpaMMHOMY 

KaHa.lly; 

f 1 . n3BM "npaBe u-t 6 "
191 

cJJe,llyromeH KOH~HrypauH:w 640 M6atl:r 

onepaTHBHOti naMSHH, Intel 8088-MHKponpOI..(eCCOp C T3KTOBOti l.faCTOTOti: 

4,77 MfU, 20 M6a~T ''BHH~ecrep'', 2 ,l!HCKOBO~a ~Jl$1 rH6KHX MarHMTHblX 

ll:HC~OB J.1 UBeTHOJ.i rpa~Hl.feCKHtl: )lHCnJJeH C BH}];eoKapTOH CGA, 

8 CHCTeMe npe.ll,yCMOTpeH~ pyYHOti H aBTOMaTM4eCKHH pe~MMH pa60TN. 

ll.JI~ pyYHOrO ynpaBJieHHSI Ha JIHU.eBotf naHeJJW 6JIOKa KY-01K WMeiOTCSI 

KHOnKH ynpasJieHH~ MexaHH3MaMM KaMepb!, a Ha JIHUesoH naHeJlH 6JJo~a 

fTA-18K )lBa OOTeHUHOMeTpa ynpaB.IIeHHR ypOBH51MM "6eJioro" H "yepHOro" 

M KOMMyTaTOp BXOll:a MOHHTopa OT Tpex WCTO\.IHMKOB BHneOCHrHaJJa: 

TeJieKaMepb!, CHHTe311poaaHHoro H3o0pa:«eHHSI, npowe)lmero aHaJioro-UHif!

poeoe H U.Hif!poaHanorosoe npeo6pa3oBaHHe, a raKlle coxpaHeHHoro s 

UH~pOBOM BH)le, O)lHOrO Ka)lpa. npH aBTOMaTH4eCKOM ynpaBJJeHHH, OOCJJe 
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roro KaK 

6y~epHyo 

Cl.feTY:HKOB 

o6pa3oM: 

no KOMaH.n:aM nporpaMMbl 6Nna npoH3Be)leHa 3anHcb Ka.n:pa s 

naMRTb KH-15K, nporpaMMa C\.IHTbiBaeT noKa3aHHSI C 8 

KC-01 9, CO,ll,ep:«HMOe KOTOpb!X pacnpe,lleJJ.R:eTC$1 CJle)lyrHQHM 

YHcno scex YepHNX roYeK s Ka,llpe Ha nepsoM cY:eTlfHKe, 

6eJINX -Ha BTOpOM, 4HCJIO pa3JIH4HbiX, 

HblX, BeJIH\.IHH nepena,llOB SipKOCTeti 

KpOMe HyJ!eBNX H MaKCHM3Jlb

COCe,li,HHX 8 CTpoKe T04eK 

H306palkeHHR KaJJ,pa Ha C4eT 1HtK3X C TpeTbero 00 BOCbMOti, a OOTOM 

npOH3BO)lHTCR nporpaMMHblti aHaJIH3 3THX )13HHb!X )lJl~ OUeHKH 

npaBH.IIbHOCTH Bbl6opa sepxHero H HHZHero yposHeH KB3HTOB3HHSI H 

~OKYCHpyeMOCTH KaMepbl COOTBeTCTBeHHO C Tpe60B3HHeM KOHKpeTHOrO 

npHMeHeHHSI CHCTeMbl, 

6AOK YnPABAEHH~ TEAEBH3HOHHO~ KAMEPOA KY-O!K 

6JIOK KY-Of K npe,n:Ha3H3'-IeH ,ll;JISI CHHXpOHJ.13aUHH H ,liHCTaHU:HOHHOfO 

ynpasneHM~ MexaHH3MaMH npHBO.ll.OB TB-KaMepN npHKnapHoro Ha3HaYeHHR 

KTn-64 8 pyYHOM 11 aBTOMa TJ.iL!eCKOM pei:HM3X. EJIOK YCHJIHBaeT H 

nepe,naeT CTpOL!HI>Ie H: Ka)lpOBble WMOYJ!bChl ,liJISI CHHXpOHH3aUHH KaMepbl, 

$OPMHpyer H nepe.naeT K KaMepe cHrHanw ynpasneHHR c no)la'-leH 

nHraromwx Hanp.R~:eHw~ H noJry'-laer noJIHhiH TB BH)leocHrHaJI H3 

BH.liJIKOHHOJi TB -KaHepbl. 

8 COCTaB KaMepH KTn-64 BXO,lls:IT: BH,l!HKOH ~H-441, BH,lleoyCHJIHTeJib, 

6JIOK YCHJieHHSI H qJopMHpOBaHJ1SI BY4l-26, 6JlOK OHTaHH~ B0-143, OllaTa 

,llernH~paropa, nJiara ynpasneHHR, onTHYecKas:I npHcraaKa on-52 H 

ycrpoHcrso nosopora. OnTHYecKas:I npHcraeKa HMeer o6oeKTf.fB J.1 

onTHYecKoe 3epKaJio, np1o1 

.liHCTaHUHOHHOe ynpasJ!eHHe 

H:3MeHeHHR yrJ!a H3KJlOHa 

OOTHl.feCKOif OCH npHCTaBKH 

nOMOIUH KOTOpbiX no.'3son~er 

~OKYCHpOBaHHeM 06beKTHBa 

3epKana c ueJibn 113M-eHeHHSI 

nn" nepe,llaYH onTHYecKoro 

OCy!lleCTBJIS!Tb 

H MeXaHH3MOM 

HanpasneHH~ 

H306pa:leHHSI 

Ha6Jln,ll.aeMb!X 06beKT08 Ha MHIIJeHb BH.ll,HKOHa C pa3MepaMH K3)1pa 

9, 5X12, 7 MM np11 113MeHeHHH OC8eD.(eHHOCTH Ha 06beKTe Ha6JID,lleHHSI OT 

50 110 50000 JlnKc. 

YcrpoHcreo Hase,lleHHSI KaMepbl KTn-64 o6ecneYHsaer noeopor ee a 

npe)lenax yrna ± (90±5) 0 co cKopocTbD (6±1,5) rpa)l/c. 

8 Ta.6JIHUe 1 npHBe)leHbl !JlYHKUHH KOMaH)l H .KO)lbl ynpaeneHHSI, 

HC001!b3yeMble Jlll$1 nepe)la4H 3THMH ycTpOHCTBaHH KOMaH)l ynpaeneHHSI 

3JieHeHTaMH CHCTeMbl, 
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Ta6J!HU.a 1 

¢1YHKU11S! KOMaH,llhl HaHMeHoeaHwe npoeo.na 

ynpaeneHH.Il ynpaBJI8HHR KOR OpHMeY:aHHe 
YOP 1 YOP 2 YOP 3 

noeopor BJieBO 1 0 0 4 

KaMepbl enpaeo 0 1 0 2 UH~pa «1 » 
COOTB8TCT-

HaKJIOH eeepx 1 1 0 6 eyer nocNJJKe 
3epKaJia BHH3 0 0 1 1 HanpRllt8HHSI 

~OKYC 6nm,;e 1 0 1 5 
... 24 8, a 

UH~pa «O>> 
06b8KTJ.1Ba .n.a Jib !De 0 1 1 3 

-QTCYTCTBH~ 

0TCYTCTBHe .n.eHCTBHH 0 0 0 0 HanpHli8HMtf 

OTCYTCTBHe n:eHCTBHH 1 1 1 7 

Ha pHc. 2 npHBe,lleHa !flYHKI.I.HOHaJJbHast cxeMa IUH!flpa ropa -tpopMHpo

earenst KOMaHA ynpasneHHst TB -KaMepoH. 

00 KOMaH)le NA ( 0) F( 16), OOCTynHBIUBH H3 03BM, tDeCTb pa3pR,ll08 

,llaHHNX Wf -W6 3aOOMHHaDTCH 8 6JIOKe KB-002, KaJ:.QbiH pa3ps:!Jl OTB84aeT 
;::o-l,L: 
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PHC. 2. $yHKll_HOHaJJbHaSI CXeHa IUH!flpaTOpa-~OpMH-pOBaTeJISI KOMaH,ll 
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3a on:Ho netkreHe: nosopor KaMepbl 11 BJJeeo 11 
I "enpaeo ", HaKJJOH 3ep

KaJla "eeepx "I "BHH3 ", !poKyc olheKTHBa 116JrHJ:e 11 H ".naJJbWe ". '3TH ll(e 

neHcTBHR MOryT 6NTb ocy~eCT8JI8Hbl Bpy4HYD C OOMOWb~ KHOnOK Sl- 56. 

Ko,ll Kalk,.noro 118tfCTBHR( YnP1-YnP3) paCtoHqJpOBbfBaercsr ycrpoHCTBOM 

HaBe.QeHHR KaMepu KT0-64. 

Kpa~HHe OOJIOlkeHHR M8XaHH3MOB 8bl3biB3DT cpa6aTb1BaHH8 MHKponepe

KJI~I.!aTeJJ~, Y:TO npHBO)l_HT K OTKJJD48HHD U.SOH' mtTaHHR 3JJ8KTpO)lBHra

T8JJR H 3aMblKaHHD RKOpSI .llJIR 6biCTporo 3JJ8KTpO,liHHaMHI.!eCKOrO TOpMo-.e

HHR. 3aKOpaY:HBaHHe RKOpR ocy~eCTBJJR8TCH H npH npeKpameHHH Kall(,llO~ 

KOMaH,llbf . 

c ueJibJO yJiyYweHwsr 3KcnJiyarau_HoHHbiX xapaKrepHCTHK e cxeMN 6noKa 

ycHJieHHR H $OpMHpoeaHHR BY$-26 H 6noKa nHTaHHH Bn-143 6biJIH 

8H8CeHbl H8KOTOpble H3MBHeHHSI, B pe3ynbTaTe KOTOpblX KaMepa 

CHHXpOHH3HpyeTCSI BHeWHHMH CHHXpOCHrHaJJaMH c BH.li,BOKO,llepOM 

r1A-18K Jf OHT38TCSI OT MantcrpaJJH KAMAK Hanpsr:«eHiof8M OOCTOSIHHOrO 

TOKa +248, +68 H -68. 

Ha pHC. 3 noKa3aH Ka6eJibHNH YCHJIHT8Jib T8 CJ.iHXpOCHrHaJIOB, 

BlolnOJJHeHHbl'~ Ha MHKpOCXeMe K155JI01 0. Bee KOHTaKTbl 8H8WHHX CHHXpO

CHrHaJIOB COOTBeTCTBYrJT CXeMe CJ.1HXpOHJ.13aUio>IH 6JioKa 5Y$-26 KaMepbl' 

KT0-64. 

nA 18K KY 01K 

K155A010 

KCH --//-~· S --//--
CCM --//--

6 7 
--//--

fCM --//-- 10 9 --//--
CCH --//-- --//--

-- --

KTn 64 

EiYIP 26 

Y24-216 
Y11-3/6 
Y24-4/9 
Y27-1/2 

PHC. 3. CXeMa nepe.ll,a4H CHHXpOCHrHaJJOB K KaMepe 

8 3KcnepHM8HTaX HeA-rpoHHOH pan_Horpa~HH Ha peaKTope HBP-2 

AH$ Hcnonb30BaJJCSI sapHaHT ~aHHOH CHCTBH~ CT3 C BHJlHKOHHoA KaMepoH 

TFK-1010 C JlOOOJJHHTBJibHYM ycrpoHCTBOM, o6ecne4HBa~•HM CHHXpOHH9a

UHrJ s HMnynbcHoM pe~HHe pa6orN peaKTopa HBP-2. 
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CHHXPOHH3AI!H~ CT3 C PEAKTOPOM HBP-2 

Tpy.n;HOCTH npH conp~~eHHH CHCT€MW C peaKTOpOM ~BP-2 o6ycnoeneHN 
Hf:!COOTB€TCTBHeM MeJ:_lly HenpepbiBHblM CKaHHpOBaHH€M nepe.n;aJ::lll(€A: T8-

rpy6KH KaMepbl H HMnynbCHblM xapaKTepoM pa60Tbl HCTOYHHKa HeATpOHOB. 
ny1.1oK HeUrpoHoe peaKropa no~aerc~ Ha o6beKT s reYeHHe 5-6 MHJTJIH
ceKyH.n; C nay3oA 200 MC, H IT03TOMY Cb€MKa Ka,D,pOB ,liOJIJ:Ha OCY!II€CTB

Jif1TbCfl no KOMaH.n;e craproeoro HMITYJJbca, npwx:o.n:sno:ero nepe.n: Ha1.!aJTOM 
HeHrpOHHOW BCITblWKH HMITYJ!bCHOfO peaKTopa. 

ll.IISI ocyrueCTBJI€HHfl CHHXpOHH3aU_IHf 8H.D€0KO,ll;epa OA-181< H 6JIOKa 

naMSlTH .npal.1eepa KH-15K HCITOJTb3YDTCSI 4 rpHrrepa, pacnonaraeMwe e 
6JTOitaX KH-15K H nA-18K, COe,B,HHeHHblX Yepe3 pa3'b€M P015-9, KaK 
noKa3aHo Ha pHc. 4. 

3aiTOMHHaHHe HH$OpMa~HH 06beMOM OAHH TB-KaAp 8 ApaH8epe KH-15K 
npOl-1380li,HTCSI C MarHcrpaJIH KAMAK 110 KOMaHAe NA (0) F (16) . CXeMa 

C8~3H C MarHCTpanb~ HMeeT TpHrrepN 3a!lOMHHaHH~ H ~a3Hp08KH, KOTO

pMe o6ecne~H8a~T paCWH~pOBKY H 3anOMHHaHHe npHHRTOH K HC!lOJIHeHH~ 

KOMaH,llbf 3allHCH 8 MOMeHT BpeMeHH tl{CM. pHC. 5) Ha nepBOM TpHr

repe, 3anoMHHaHHe 8HeWHero CHHXpOHHilYRbCa CTAPT( t2) Ha 8TOpOM 

TpHrrepe H ~a3Hp08KY BbfllOJIHeHH~ 9TOH KOMaHll,bf C BHyTpeHHHM ~HKnOM 
pa6oTbl rpeTbHM TpHrrepoM ll,paHeepa( t3); raKHH o0pa30M, aHaJJoro

U11rflpoeoe npeo6pa3oeaHHe HaYHHaeTCSl JlHWb c npHXOli,OH 6JJHlltaHwero 

nocne11,y~mero HHnynhca Kall,poeoH pa3aepTKH B MOMeHT t4 H 

npo~onxaercs:~ JIO t5. TpHrrepbl 3anoMHHaHH~ 6JJOKHPYDT noc.rre,llyn~yn 

CTAPT ~1 
0~ "~Sl l _9 

KrH 
4 ~ ----oLJJ _[ 

4 L_Ffilll KrH 

nA-18K 

··----- ··-- - - .. - - _':_J:f!t~:~~~- -----------· ~ .. - _, -~ }J!t~-_9/4 

NAIO)F[16[ ' ~t~ _L ~ 1 KrH 4 FW;R ~;;:;~~ 
,----,--

PHC. 4. ~YHKUHOHaJibHa.R CXeMa Y3Jia CHHXpOHH3aUHH 11,paHsepa 

C KaMepoH B HMilYJibCHOM peXHMe pa60Thl C peaKTOpOM 
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1 

2 r-
=--------. 3 

4 u 

5 

s I [ 
7 u 
8 

~ ___ raiJ!e~He __ H ~ 

tl t2 t3 t4 t5 

PHC. 5. BpP-MeHHas:! .li.HarpaMMa, 06'b~CHSlJJII{aSl pa6ory CX€Mbl CHHXpO

HH3a[lHH, npHBe~_eHHOJi Ha pHC. 4 

3anHCb H npHeM KOMaH.D_ C MarJ.fCTpaJII-1", a TpHrrep qla3HpoBaHHSl 

ynpaBnReT pa6oroH KOMMyraropa aapeca H o6ecneYHeaer crpo6wposaHHe 

CHrHaJIOB o6pameHVfSI K naM.RHf 11paft:eepa. BpeM.Il BbiiTOJIH€HH.Il KOMaH,ll 

3anHcH Ka.npa pa3JIHqHo H 3aBHCHT or nocrynneHHSl craprosoro 

~MilYJibCa C B03MO~HOH 3aB.eplKKDH OT 0 ,liO 200 MC( qacTOTa CHrHaJia 5 

ru) ~ OT COCTOSIHH.R aApeCHOro perucrpa 8 MOMeHT npHXOtta BHelUHero 

cHrHaJia( '.Jacrora Ka.npa so ru). B nn6oM cnyqae speM.R HcnonHeHHSl 

KOMaHnbl nocne npHHSITHR cHrHana CTAPT npo,llnesaerc.R Ha 20-40 MC. Ho 

HecosnaneHHe speMeHH nocrynneHH.R craprosoro HMilYJJbca 11 HMnynbca 

Ka1!_poeo!{ pa3sepnm npHBO.L\HT K TOMy, qro npH HenpepHBHoM 

cqMTbiBaHHH 3JleKTpHYeCKOrO ITOTeHI.l_HaJia C MHWeHH TB rpy6KH OT 

craprosoro HMnynbca 110 KOHUa Ka,llpa npOHCXO,llHT qacrHYHoe 

cqJ.iTbiBaHHe Ka_llpa. A ITOJIHJllJi CBeTOC60p 8 HMilYJibCHOM pe:IHMe 

)IOCTI1raeTC.'I TOJJbKO BBeAeHHeM peJ:HMa raweHH~ 3JieKTpOHHOro nyYKa 

BHllHKOHa Ha speM.'I t2-t3, )IJISl raUJeHHSI nyya BH,llHKOHa Ha BpeM.R t2-t3 

HCilOJ!b3YeTCSl qersepTbiW TpHrrep. 

TyM6Jiep Sl(CM. pHC. 4) npe,ll,Ha3HaqeH ,liJ!Sl 803MOJIIHOrO OTKJil!qeHH.R 

raweHH~ BH.ll,HKOHa TB - KaMepbl Ha BpeM.Il OT CTapra, npHXO,ll.ll!llero OT 

peaKropa, no 6JIHlKaHmero HaYaJia Ka,llpa. nonoxeHHe ryM6nepa Sl onpe

,lle.rr~er nponycKaHHe K J<aMepe JIH60 TOJibKO HMilYJibCOB KTH( CTaH,llapTHbili 
pe:«HM), JIH60 Kfl-1: BMeCTe C CHrHaJIOM "fAlliEHHE "( pe~tHM qla3HposaHHOrO 
KOl(HpOBaHHSI_l, 
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HSMepeHH~ a6connrHoro 
Kappa) 6Nn · HCnORb30BaH 

speMeHH perwcrpaUHH 

B KpeHre CHCT€MN 

KpoMe Taro, ~n~ 

BH~eo~aHHNX(Ka~~oro 

aononHHTeRbH~R 6noK KC-019, Hy&HO€ KORH4€CTBO C4€T4HKOB 3TOrO 

6noKa coeawHeHo Me~~y co6oH nocnepoearenbHO. 

nPOrPAMMHOE 06ECnE~EHHE 

B pa6oTe 1101 6wna npepnozeHa pa3pa6oTaHHa~ MOAYRbHa~ opraHH3a

UH~ nporpaMMHoro o6ecne4eHH~ KAMAK Ha R3YKe nacKanb. Hcnonb3oeas 

M€TOPHKY pa3B\1TNX naKeTOB npHKRaPHNX nporpaMM, MN pa3pa60TanH 

C R A T E 0 f~JDRl y s A D R 0 
!--1--!-·-!·--1-- -----1- --I---!- I -·---- ---! -- 1------ ------I-·-

N ' K' ' K' p' ' j(_l K' K! ! K! !C 
A I U! I! A' 

' 

I.! C! 
' 

G! ! A! 'R 
M ! Ql 0! 0' ()! I Q! I Q! ! 0! 'A 
E ! 0! 1' 1' :'! ' 1' 0' ! Ql !T 

! 1! 5! 6' 7' 
' 9! 2' 9' !E 

K' K! K' 1\! K' ' V,! K' 
STAT! ! +! +! +! " +' +! ! +I 'C 

p ' K ! !K ! f( ! !K ! 'O 
N ' I ' IC 

' 
'8 

' 
!A ! 'N 

A ' ! !0 ! !0 ! .10 ,I !0 ! !T 
M V! !10! llQ! !00! !00! 'R 
E E! 151! !'XJI 12QI !901 '0 

C! !I4! ! [0! ! ]QI ! 10! 'L 
USER I ! A! I 8! ! C! 'L 

' ! !E 
MASK! ' " I 0! (_)I I 0! 'R 

K' 
K' 
O' 
0! 
9' 
0' 

! ~- !--! -~! ~-! -- !-----! --!- -! --! -- ---! - -I~ --------I --I----------- I----- I 
1 2 3 4 s 6 7 G ') lll 11 12 13 14 1:J 16 17 18 19 20 21 22 23 2~ :::'5 

<I> INSERT BLOCK (N> /\EXT CRATE 
<D> DELETE BLOCK <S> STATUS CF BUX:K3 ,.'\NO PRo::;RAMS EDITICJ-.J 
<R> RESTORE DELETED BLOCK <P> CRATE PRTOOITY 
<M> MODIFY EXISTING BLOCK <E', END PRtmP.I'1 

PHc.s.Pacne4aTKa c 3KpaHa nocne npo~ecca seoaa aaHHNX o KO~Hry

paUKH C~CTeMN TeXHM~eCKOrO 3peHKR 

nporpaMMHNe Mopy-n\1 }lJI-SI KaJ:poro M3 6nOK08, BXO.D.RW:'HX 8 CT.3, iflYHKUH\1 

H !pOpMa T KOMaHp KOTOphiX npHeepeHbl 8 Ta6JIH1.1e 2. liRSI pa60TY CO 

CTaHpapTHbiMH perHCTpaMH npHMeHeHHNX 6nOKOB POCTHrHyTY peKop~hl 

orntcaHHSI KOH¢1KrypauHM. Koropwe co6KpanTcSI ,lHiaJJoroeoH cJiyae6HoA 

nporpaHMmf cc. cxeMa KpeHTa, oroOpaaeHHaSI Ha 3KpaHe c noMOfllbD 

3ToH nporpaMMN,npepcraeneHa Ha pHc. 6. 
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Ta6nHl.la 2 

~PA~BEP KH - 15K 

~ Y H K U H H PA3PH~~ ruHH 3AnHCH IW1) 

16 15 14 13 12 11 10 9 8 7161514131211 

::~n. XT04KH 0 0 MR MB MG RC BC GC X-8 PA3PH~OB 

3n. YC\1MB. 0 0 MR MB MG RC BC GC X X I X I Y-5 PA3P$1li0B 
F (16) 3n. YT04KH 0 1 X X X X X X Y-8 PA3P~aOB 

3n. XC:: \1MB. 1 0 X X-5 PA3PHaOB X KOa CHMBO~A.7 PA3P. . x[x[x[x/x/x/x .~n .~OHA 1 1 MR MB MG RC BC GC X 

PA3P~au WHH 4TEHH~ IR11 
F 101 4TEHI1'E 

1x lx lx Jx lx lx lx lx lx lx lx lx lx jR 18 IG 

X -8TM pagp~~~ He Mcnonb3YDTCR 

* -Mcnonb3Y8TC:R TO.TibKO 3TOT peJ:\1M no KOMaHpe F (16) 

KB - 002 12 BUXOHHOfO PErHCTPA no 8 PA3PHHOB I* 

~- AIOJ I Fl161 I 3AnHcb lx lx lw61wslw41w3fw2fwlf 

* -~cnORb3Y8TCR TOAbKO OPHH perHCTp 

KA - 009 UAn 12 nPEOBPA30BATEAH no 10 PA3PHHOB I 

A IO) F IOI 4TEHHE COHEPIHMOrO PErHCTPA 1, 0 • 1 

All) F IDI 4TEHHE COHEPIHMOfO PEfHCTPA 2, 0 • 1 

AID I F 116) 3AnHCb B PEfHCTP 1, 0 • 1 

A Ill F 116) 3AnHCb B PErHCTP 2, 0 • 1 

KC - 019 IB C4ET4HKOB no 16 PA3PHHOB) 

A IO .. 7) F IDI 4TEHHE coaEPIHMOrO C4ET4HKOB. 0 • 1 I 

AID .. 71 F 121 4TEHHE H CBPOC COHEPIHMOrO C4ET4HKOB, 0•11 

A 10 .. 7) F 19) CBPOC C4ET4HKOB, Q • 0 I 

0 nporpaMMH~X MO~ynSIX pepaKTHpOBaHHSI paHHNX, HHI1UHaRH3aUHH 
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6JIOKOB, o6pa6oTK~ 

CBe,lleHH~ CO,llep•arcR 

3AKA04EHHE 

npepbiBaHHH J.1 

a pa6ore1101 . 

~pyrwx npoue~yp no.llpo6Hble 

YHHKaJibHNe ~H3H~€CKH€ 3KCnepHM€HTbl onpaBHNBaDT HHHHBH.llY3JibHbl€ 
11 CJJOlltHble C~_CT€Mbl, 00380JISUJIUHe noJiy~aTb HaH60Jiee noJIHYKl 3KCnepH
M€HTaJlbHyrl 11H'fJOpMaUHKl Ha ,llOpOrOCTOSIIQeM 060py,llOBaHVBt. 3KcnepHMeH
TaJibHble np1160pb1 H~€KlT YHHKaJibHYH xapaKTep. A ,llJISI Ba~HbiX H CJIOXHbiX 
3KcnepHM€HT08 annapaTHO-nporpaMMHNH KOMnJieKC ,llOJI&eH 6b1Tb 
a,lleKBaTHNM pernaeMNM 3a,lla~aM. 

npose,ll€Hbl KOHTpOJibHble Onl.I:Tbl C peaJibHNMH 06'beKT3HH, OOJIYY€Hbl 
nepsNe pe3yJibT3Tbl no T€CTOBbiM nporpaMMaM. naK€T nporpaMM COCTOHT 
113 6JIOKOB OO.llnporpaMM, H3 KOTOpbiX 6ylJ,_yT cpopMHpoBaTbCSI pa60l.fH€ 
nporpaMMbl KOHKpeTHbiX 3KCnepHM€HTOB . 

.UaHHaSI M€TOni-1Ka H CHCTeMa 8 UeJIOM MoryT npHM€HSITbC~ K3K B 
CTaU,HOHapHO~ annaparype c6opa HHCJlOpMaUHH Hay~Horo 3KCnepHM€HTa, 
TaK H 8 ynpa8JI€HHH TeXHOJIOrHl.f€CKHMH npoUeCCaMH. 

B JaKJIJJt.teHI1e asrop npHHOCHT 6naro,n,apHOCTb JI. n. 
B.M. HaJaposy Ja none3H~e o6cy~.lleHHSI H 6oJibmyn 

YeJIHOKOBY H 

noMOIQb npM 
C03,llaHHI1 CHCTeM~, r. n. lyKOBY 33 nOCTOSIHHYD no~,n,ep~KY H noneaHYe 
o6cy&lJ,_€HHR, H. M. CaJiaMaTHHy, ~eH COB€T H npe,llOCTaBJI€HHe M€TOlHKH 
nporpaMMHp083HHR KAMAK nOMOrJIH asropy. 
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ABap3a)1 0. 
CHCTeMa TexHH«eCKOro «3peHHS!» Ha 6a3e II3BM «Ilpasen:-16» 
H annapaTYP"' KAMAK 

Pl0-93-230 

.ll,aHHaS! pa6oTa Ilpo)IOJDKaeT ny6JIHKaiJ;HIO pa3pa6oTKH CHCTeM TeXHH'IeC
KOI'O «3peHH.si» Jl:JI.sl pemeHHSI .9KCrrepHMeHTa.JibHbiX QlH3Hl.:f.ecKHX 3a,n:a-q MeTOJl:a

MH Ilpeo6pa30BaHHS! BH)IHMOro H300paJKeHHS! B U:Hij>poBhle MaCCHBhl C TIOCJie)ly
IOJlleH o6pa6oTKOli Hx Ha II3BM «IlpaBen;-16>>. Ilpe,liCTaBJieHa apxHTeKTypa 
anna paTHhlx H nporpaMMHhlX cpe,liCTB, peaJIH30BaHHhlX Ha 6JioKax KAMAK no,ll 
ynpaBJieHHeM KOMnhiOTepa, cosMeCTHMOro c IBM PC XT. 

Pa6oTa BhlnOJIHeHa B Jia6opaTOpHH HeliTpoHHoli WH3HKH OH.sm:. 

Coo6w.emte Ofu.e,n:wHeHHoro MHCTHT)'Ta H,n:epHbiX HCCJie,n:osamdf. )Iy6Ha, 1993 

IlepeBOII aBTOpa 

Avarzad 0. 
Computer «Vision>> System on the Basic Personal Computer 
«Pravets-16» and CAMAC Equipment 

Pl0-93-230 

This paper is a continuation of the working out of home-made computer 
<<Vision» systems for decision making during experimental physics problems. 
The method used to realize the system converts the visual image to a digital 
signal ,;nd the data are processed on the <<Pravets-16» Personal Computer. The 
architecture of the hardware and software on the CAMAC blocks with IBM PC 
XT control is described. 

The investigation has been perlormed at the Laboratory of Neutron 
Physics, JINR. 
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