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TipOBO,ll;I1Mbl€ B HaCTOHII.l;€€ Bp€MH H,Il;6pHo-£l>H3Hli6CKH€ HCCJI6)l,OBaHHH Tpe6yJOT perHCTpaUHH fiOJihWOrO KOJIHti€CTBa napaMeTpOB 3KCIIepHM6HTQB. OcHoao:H 6onoiiiHHCTBa H3MepHTeJI&Hbix Mo.u.yneft HBIJ; Jla6opaTopHH HeHTpoHHOH <j>H3H!m OM:HM: HBJIHeTCH anrrapaTypa B CTaH.l1aPTe KAMAK, yrrpaBJIHeMaH 3BM. 
ABTOMaTJ13aUHR IIpoQecCa Ha6opa 3KCrrepHM€HTaJihHOfl HHQ:>opMaQIDi IIpHBeJia K C03.U.aHHJO 6JIOKOB, pe)f(HM pa6oTbi KOTOpbiX orrpe,D;eJIJI€TCH Ha-6opoM KO)J;OB, 33.)l,aBaeMbiX H3 3BM 11 Xpa.HHUJ.HXCH B CII€1UiaJihHbiX yCTpOfiCTBaX rraMHTH a 3THX :JKe 6noKax. Ha6op TaKoro o6opyAoBa.HHH 11 rrporpaMMHoe o6eCII€li€HH€, HCIIOJ1h3Y€Mbl6 B H3M6pHTeJibHOM MO.U.yJie, II03BOJIHEOT aBTOMaTH3HpOBaTh ynpaBJI€HH6 XO,Il;QM 3KCIIepHM€HTa. 
I1crronb30BaHHe a ycTa.HOBKax ClleTliHKOB KC 014 18 1

, KC 017 19 1 11 T.,IJ;. Tpe6yeT .D.JIH CliHThiBaHHH c HHX HHQ:>OpMaUHH H€CKOJihKHX KoMaH.u. KAMAK, a ClleT HHc}:>OpMaQHH B 3TO BpeMH IIPO,lJ;OJI)Ka6TCH, liTO IIPHBO)l,HT K HCKa:JKeHlliO ,IJ;eilcTBHT6JlhHOfi HH£l>opMau;HH. 
Bo MHOrHX 113MepHTeJihHO-HaKOID1TeJihHbiX MO,IJ;YJIHX HCIIOJlh3yeTCH HecKOJihKO KaHaJIOB HaKOIIJI6HIDI 11 r2 ' 4 ,s I, liTO Tpefiyer O,Il;HOBpeMeHHOrO rrycKa HJIH ocnrnosa H3l'vl_epeHIUL B Ha.CTOHIIJ;ee speMH 3TOT rrpou;ecc rrpoH3-Bo,IJ;HTCH nyTeM Bbipa6oTKH cooTBeTCTByEOIUeM KOMa.H}J.hi KAMAK, rroollepe.nHo yrrpaBJIHEOII.l;e:tf Ka)fQJ.hiM KaHaJIOM HaKOIIJI€HHH, liTO IIpHBO)l,HT K pa3-HhiM MoMeHTaM apeMeHH Halla.na IDIH oCTa.Hoaa acex Kf.!Hanoa. B 3TOM cnyllae rrpoHCXO)l.HT ,lJ;OBOJlhHO cyiiJ;eCTB€HHOe KOJIHtl6CTB€HH06 pa3JIIDIH€ HaKanJIHBaeMOi.:f HH¢lopMaiJ;HH B K8)K,II.OM Ka.Ha.Jie, liTO IIPHBO,n;HT K y:8eJIHli6HIDO speMeHH rrpH o6pa60TK6 H K Tpy,D;HOCTHM HOpMHpoBaHIDI IIOJiylleHHOft HHc}JopMalUIH:. llpH C03)l,8.HHH 3KCIIepHM€HTa.rrhHbiX YCTaHOBOK B03HHKaer Heo6-XO.D;HMOCTh yiipaBJI€HHH BpeM6H6M llp0Be,Il;€Hllil O,IJ,HOrO IJ;HKJia H3M€peHHH, T.e. Hy:IKHo HMeTb Tall:Mep. OH .n;on)KeH rrpHoCTa.HaBJIHBaThCH s 3aBHCHMOCTH OT BH6IIIHHX IIpHtGIH: CHrHaJIOB C IDiT€HCHM€TpoB, CHrHaJIOB OT ITO,IUUDIQ{hiX OTpa)IQlT€Jieif H T . .n;. 

B ,n;pyrHX H3MepHT€JihHo-HaKonHT6nhHhiX CHCTeMax
13 1 

B03HHKa€T Heo6XO,Il;HMOCTb orrpe.n;enHTh 3KCII03HI..l;HEO UHKJia H3M€p€HI1H ITO KOJIHl.J€CTBY CTapTOBhiX HMIIyJihCOB pealCTOpa. 3To IIPHBO.D;HT K HCIIOJih30B3.HHIO .D;OIIOJIHHTeJibHbiX CtzeTIIHKOB. 

OnHchiBaeMhlli a )l,a.HHOM pa6oTe 6noK aBTOMaTii33l..J;HH nycKa H OCTaHOBa 1!3Mepi!TenhHOro M0i1Y J1H II03BOnHer: 
1) yrrpaanHTh ocTaHoBoM H rrycKoM no KOMaH.l1aM KAMAK; 2) B p€)1(HM€ Tall:Mepa OTpa6aTbffiaTb 3KCIT031llJ;HIO ITO Bp€M€HHj 
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3) npHOCTa.Ha.BJIHBaTb TBKyii..J;ylO 3KCll03HUlliO TIO BHBUIHeMy CHrHarry; 
4) ynpaBJIHTb nycKOM H OCTaHOBOM TIO BHBIIHIHM ClifHaJiaM; 
5) npOH3BO,llHTb OTCl!eT KOJIHl!BCTBa BHBUIHHX Cl1THaJIOB, KaK, HanpHMep, 

"Crapr", "MoaHTop". 
B lla6oparopHH ae:Hrpoaao:H: ¢H3IU<H UIHpoKo npaMeHHeTCH apeMH

nponeTHB.H Mero,r:mKa, rne craproahr:H: MMnynbc (CI1) , Bhrpa6atbiBaeMhiH 
nepen. Hatia.JIOM ae:Hrpoaao:H: acnhilllKH MMnyJihCHbrx peaKTopoa MEP-2 11 
MBP-30, Hcnonh3yerca nna ganycKa apeMeaahrx Kon.HpoBI.l.l,HKoa 16 1

• ilpe.u.
cra.BnHeMbrll 6noK rrpoH3Bo,r:un 6noKHpoaKy cHrHarra CM Ha axo.u.hr apeMeH
HbiX KO)l.MpOBll.l,HKOB, a TaK)Ke ¢opMHpyet Ha BbiXO,JJ; CHI'HaJI nycKa/crona. 

EnoK-cxeMa orrHChiBaeMoro ycrpollcraa npe,n;craaneaa aa p11c.l. 
Tai!Mep BMecTe c KBapueBhiM reHepaTopoM (f') rrpei\Ha3HaqeH 1\JIH 

Bbipa60TKH BpeMeHHOrO HHTBpBa.Jia npoae,n;eHHH UHKJia 3KCI1epHMeHta. Bxo,n;
HOH <!>opMHposaTeJih (Bx.<l>) rrpeo6pa3yeT BXOAHOH CHrHarr Cl1 H3 oTpHua· 
TeJihHOi\ JIOrHKH B ypoBeHh TTL. CxeMa yrrpasrreHHH (CxeMa YIIP) npo· 
nycKaer c¢)QpMHPOBaHHhr:H: cHrHan CYI Ha BhiXoJJ,Hoi1: ¢opMHpoaatenh 
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(BbiX.<!>OP), KOTOpbift Bbl,llaeT ,JJ;Ba CI1THaJia Cl1 MHH B 0TpHu;aT€JlbHOi1 norHKe, CMrHa.JI CH NIM B CTaHAapTe NIM, CMrHaJJ CH TTL. TaKll<e <)>opMHpyeTCH ABa CHmana nycKa/CTona TP TTL, TP NIM. L(ewmppaTOp KAMAK <)>opMHpyeT cne.u:yiOI..IJ;He KoMaH.ll,hi: 
1. NA(O)F(O) <rreHMe cqeTqHKa 0 
2. NA(1)F(O) <rreHHe cqenHKa 1 
3. NA(2)F(O) <rreHHe cqenMKa 2 
4. NA(O)F(16) 3arrHCb KOMaHA-CJJOBa 
5. NA(1)F(16) 3aTIHCb cqenHKa 0 
6. NA(2)F(16) 3aiTHCb cqenHKa 1 
7. NA(3)F(16) 3arrHCb cqeTqnKa 2 
8. NA(O)F(8) rrpoBepKa HCTO'lHHKa L 
9. NA(O)F(10) c6poc HCTQqHHKa L 

10. NA(O)F(24) CTOTI H3MepeHHH 
11. NA(O)F(26) cTapT H3MepeHHH 
12. NA(1)F(24) 3anpeT L 
13. NA(1)F(26) pa3peweHHe L 
Bee KOMilH,JJ;bl conposo~a.FOTCH CHrHaJIOM OTB€Ta X. 

Q ~ 1 
Q ~ 1 
Q~1 

Q ~ 1 
Q ~ 1 
Q~1 

Q ~ 1 
Q~L 

Q ~ 0 
Q ~ 0 
Q ~ 0 
Q ~ 0 
Q ~ 0. 

TaHMep co6paH Ha 6onLwoM HHTerpanbHmi cxeMe (EHC), nporpaMMH· pyeMoM TaiiMepe KP 580 BY! 53 17 '- OH coAePli<MT TPH OAHHaKoBbiX TaiiMepHbiX KaHana. B Ka)K,I],oM HMeeTcH peracTp ynpasneHHH H 16-pa3pH,nHhill: nporpaMMHpye:MI.Iti cqeTtrnK o6paTHoro ctieTa c u;enRMH yrrpa.aneHHR, a TaK)f(€ .u.syx6aiiTHhii1 6yQJepHblli perncTp, a KOTOpbn1: no cneu;HanhHOii KoMaH.Ue rrepenHChisaeTCH TeKyUJ.Hii Ko.u, ctieTtm:Ka. CqeTtrn:K MO)f(eT 6hiTb 3anporpaMMHpOBaH .unn .ll.BOHtiHoro HJlH .U.BOHt£Ho-.u,ecRTWIHoro ctieTa. CooTBeTcTBeHHO M€HHeTCH H .ll,Hana30H Cll€Ta (65535 .ll,JlH ,r::r;BOWIHoro II 9999 ,r::r;nH ,Zl,BOHlJHO.D;€CHTHliHOrO) . 
Pe)I(HMbi pa6oThi KIDK,lloro KaHana TaHMepa nporpaMMHpyroTCH nocne,r::r;osaTeJILHOH 3aiiHCbiO KOMaH.ll,HbiX CJlOB, HH,r::r;HBH,r::r;yaJibHOft .U,JlH K~OrO KaHana, s a,u;pec o6I..IJ;ero ,r::r;JHI Tpex Ka.HaJIOB KOMa.H.IlHoro perHcTpa. Ha pHc.2 npe,r::r;cTaBneH QJopMaT KoMaH,r::r;Horo cnosa (peracTpa). 
Ko,r::r;HposKa D7, D6 3a.u,aeT HoMep HHHU:HHpyeMoro KaHana: 
D7 D6 N" KaHa.Jia 

0 
0 
1 
1 

0 
1 
0 
1 

Pa3pHL\bi D5 
D5 D4 
0 0 

1 0 

0 
1 
2 

KO,Zl, H€ .u,e:HCTBHT€Jl€H. 
H D4 ycTaHaBJIHBaiOT peli<Y!Mhi o6paJlleHHH K KaBany: 
peli<Y!M o6paJlleHHR K KaHaJ!Y 
nepeiiHCh T€KyiiJ;ero Ko.n;a KaHaJihHoro ctieTtm:Ka B 6yQJep
Hhrii perHCTp KaHana 
o6pa111eHHe K CTapweMy 6aiiTy cqeTqnKa 
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PHc.2. ¢lopMaT KOMaHll.Horo cnosa. 

o6pameHHe K MJiari.llleMY 6a:Hry cqerliHKa 

nocne,r:r.oaarenhHOe o6parueHHe cHaqana K MJia,n,rneMy, 

a 3areM K craprneMy 6aihaM cqertJHKa. 

Ka)f(,Uhlft Ka.Haii TaftMepa MO)KHQ HCIIOJib30BaTb B O.UHOM 113 ll16CTll proKH

MOB, onpe.n.en.FieMbiX D3, D2, Dl KOMaH.UHoro cnoaa: 

D3 D2 D1 N' pelKHMa KaHaiia 

0 0 0 0 - reHepau;H.H 3a,uep)f(aHHoro Cl1:rHana rrpephiBaiUiH 

0 0 1 1 - rrporpaMMHpyeMh!ll OilHOBH6paTOp 

x 1 0 2 - .n.emnenh Ha N T.Ia.crorhi cHrnanoe 

x 1 1 3 - .uenHrenb Ha N t.Iacrorhi cvl:rHanoe 

1 0 0 4 - rrporpaMMHo-3arrycKaeMhiH 3a,uep)KaHHbi:H crpo6 

1 0 1 5 - annaparHo-3anycKaeMbt:H: 33.,I1;ep)l(aHHhifl crpo6. 

Pa3pH.U DO KOMaH,uHoro cnoBa orrpe.uenJieT pe)KI.iM ,uBm:r•rn:oro (DO= 0) 

HJIH .UBOHlniO-,UeCJITHlniOro (DO= 1) CtleTa. 
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B .Ua.HHOM 6noKe BHC HCIIOJib3YeTCH no rrpHHu;nny, rroKa3aHHOMY Ha 

KaHan 0 
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PMc.3. CxeMa HCIIOJih30BaHHR BHC. 

T =TN 
3 a a 



Kaapueabri\ reHepaTop (r) Bbrpa6aThraaeT KBapuoaaHHylD 'laCTOTY 

f == 1 Mru; c rrepHo,uoM T CHH. = 1 MKC. KaHan 0 TaHMepa HcrroJib3yeTCH KaK 

nporpaMMHpyeMhi:ll .uem1Tenb llacTOThi B pe)KllMe 2. Ko.u rrepeclJera Nn 3aiiH

ChiBaeTCH rrpe.naapHTeJibHO H MO)KeT 6hiTb H3MeaeH B mo6oe apeMH. KaHan 1 

HCIIOJib3yeTCH KaK 3a.D.aT1.iHK apeMeHH B pe)KHMe 0. Kon apeMeHH N
8 

3arrH

ChiBaercH rrpe,UBapHT€JlbHO H MQ)K€T 6hiTb H3M€H€H B JII060e BpeMH, HO B 

3TOM CJiytJ:ae OTCll€T BpeMeHH Hatm:aaeTCH CHatiana. 

I1epHO.lJ. rroaTopeHHJI aa Bhrxo;n.e nerrHT€JIH paBeH Nn TcHH.' TaKHM o6pa-

30M, K03clJct:mu;H€HT D,€JI€HIDi llaCTOThl MQ)K€T H3M€HJITbCH OT 1 )1;0 65535 

B .UBOHlffioll CHCTeMe. IIonylleHaoe apeMH npoae,D;eHHH 3KCrrepHMeHTa onpe

.uerrHeTCH no cne.r:r.yiDrueH ¢opMyne: 

(1) 

r,ue TA = Nn TcHH.- nepHoA Ha Bhixo.ue ;a.eJIHTenH. Tio.ncTaBJIHH B ¢OPMYJIY 

(1), nonyllHM crre)J.yiDmee Bbipa)Keane: 

(2) 

BpeMH rrpoae)l,eHIDI 3KCrrepnMeHTa (T 3) MO)KBT 6hiTb rrponneao aa ape

MH ABftCTBHff CHraana "Ba.YIJP" 1 KOTOphlli rrpHOCTa.HaBIDIBaeT OTClleT ycTap 

aoaneaaoro HHTepaana apeMeHH, a rrocne CHHTIDI 3Toro CHrnana rrpoAOJI)K8.

eTCH OTClleT ycTaHOBJI€HHOrO HHT€pBana apeM€HH C MOMeHTa rrpephlBaHIDL 

CHrHan L ycTaHaanHBaeTCH aa DATAWAY, ecnH eCTh pa3pellleaHe H OKOH

qnnocb apeM.FI 3KcrrepHMeaTa no nro6oMY axo.uy: KAMAK, "Ba.crorr", oTpa-

6oTKa Tai1Mepa. 

IJpHMep 3a,Il,aHHH Bp€M€HH 3KCrrepHM€HTa: IIOCJie IIO)l.atiH KOMaH,Ilhi 

NA(O)F(24), nrrn ecrrn y>Ke 6hma ocTaHOBKa, ITO KOMaH/l,e NA(O)F(16) 3allli

ChiBaeM B KOMa.H)l.HO€ CJIOBO CJie.D;yJ:OIUee yCJIOBHe: CtieTtiHK ABOHtiHhi:ti, 

pe)!illM pa6oThi 2, o6pameaHe K Ka.Hany rrocne.uoaaTenhHoe: caatia.Jia K Mna.n.

IlleMy 6aHTy, 3aTeM K CTapllleMy 6aihy ctieTtiHKa, Bhi6HpaeM KaHan 0. B pe-

3YJihTaTe ITorry'<aeM 3aiTHCb 064 8. Ilocrre qero ITO KOMaHAe NA(1)F(16) 3a!lli

ChiBaeM MJI8.,lllllH:ti 6ai:fr, a IIOCJie IIOBTOpeHWI 3TOH K.OMa.H)l.bl - CTapunui 

6am Ko3,PqmuneHTa AeJieHllii Nn. 
Ilo KoMaHIJ,e NA(O)F(16) 3aiTHCbiBaeM ycrroaHH KaHana 1: cqeT'<HK 

ABOHlffibift, pe)J(HM pa60Tbl 0, pe)KHM o6pameHIDI K Ka.Hany IIOBTOpHeM H IIO

JIY'IaeM 1608. Ilo KOMaHIJ,e NA(2)F(16) 3aiTHChiBaeM Mrra.r:~runi\ 6aiiT, a ITocrre 

IIOBTopeH:IDI 3TOH KOMaH,II,hl- CTaplllHft 6aftT 3a,llaHHH BpeMeHH N 8 . IJo,nro

TaBJIHBaeM ycJIOBH.H ,ll;JIH HCIIOJih3DBaHHH CHrHana L H ,naeM KOMaH.il.Y "CTapT" 

3KCITepHMeHTa NA(O)F(26): OKOH'IaHne ycTaHoarreHHoro apeMeHHoro HHTep

aana orrpe.uemuoT no HCTOliHHK.y L. 

BhiXo.n; Cll MHH o6ecrreqHaaeT aarpy3KY Ha ypoaae 0,5 A. Bxo.Uhi 

"Ba.nycK", "BH.cTorr" oTplU.J,aTerrhHhie (ypoBHH TTL) , a axo.u "Ba.yrrp" 
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norro:lKHTeJihHblil (ypoBHH TTL). BbiXOI\bi CH TTL H T P TTL 6epyTCH co 
cxeM c OTRphiThiM KonrreKTopoM. BnoK BhinOJIHeH B CTa.H;n;apre KAMAK 
H 3aHHMaeT CTaHLtHIO 1M. 

B 3aKmoqeHHe aarop Bhipa:IKaeT 6naro.D,apHOCTD M.l·I.XpeaoaoH 3a rpaccHpOBKY rrnaThi. 

Pa6oTa BhiiiOJIHeHa B paMKax rrpoeKTa 421 rocy.napcraeHHoll rrporpaMMhi ''BbiCoKoreMneparypHaJI caepxnpoao,r:u1MOCTh ''. 
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PyKorm:cb nocTynRlla B H3.II.aTenbCKHH oT.n.en 
18 HHBapH 1990 ro~J;a. 


