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,eAHHeHHOro HHCTHTyTa .HAepHbIX 

~cJieAOBaHHH 

O6'be):\HHeHHoro HHCTHTyTa .11;:i;epHblX 

>TC.II CaMOCTOl!TenbHbIMH ny6nnKaUH.IIMH. 

1n'H co CT. 4 YcTaBa ·011JUi. OTnnqne 

KmoqaeTC.11 B TOM, qTo TeKCT npenpHHTa 

3Be,IJ.eH B KaKoM·nn6o nayqnoM )Kypnane 

v1HAeKCal.\H.H 

:enOHHpOBaHHbie ny6nnKaUHH O11.HH HMeIOT 

OBYIO HyMepaunIO,COCTaBn.llIOI11YIOilOCne;:i;-

6yKBeHHblH • MO)KeT 6bITb npe;:i;cTaBneH 

,! .113bIKe; 

:KOM .113blKe; 

rc.11 Ha pyCCKOM H aHrnHHCKOM .113bIKax. 

KOTOpbie pacc1,maIOTC.II TOilbKO B CTpaHbI· 

HH,U:eKCOB He HMeIOT. 

yKBeHHbIM o6o3HaqeHneM, onpe,I1.en.11eT 

HOH ny6nnKaUHH. IIepeqeHb Te Ma THqecKHX 

IIO,IJ.nqecKn pacc1>maeTc.11 nx nonyqaTen.11M. 

lIIe, npocTaBn.1110Tc.11 B npaBoM BepxHeM ~,-

. nncTe Ka)K,IJ.Oro n3;:i;aHn.11. 

CcbIJIKH 

,mKax Ha npenpnHThI n coo6menn.11 Olf.Hl1 

HHHUHan1>1 H ciJaMHilHIO aBTopa, ;:i;anee • 

~CTHTyTa·H3,!l;aTen.11, HH,!l;eKC,MeCTOHrO,IJ. 

>H CCbinKH: 

985, ,4y6Ha, 1971. 

111u111y111 JtoepHblX ucc11eooea11uii ,lly611a 

10 - 8960 

HryeH 4»yK, E .XMeJieBCKH 

~BOM1IlIO-~ECHTMqHHH PEBEPCMBHMH cqET11J1K 
B CT~PTE KAMAK 

Hanpaaneao a TIT3 



1 

1 
I. 

1. Beec)eHue 

CynteCTByeT PBA TeXBB'leCICHX 3M&'I, B K0T0PLIX B3 • 

u:epeHBe nepeMeDleHBJI ,A0JDKH0 Dp0B3BO,ABTCJI C BLICOKOB 

T0'IH0CT:&IO. IlpBMepoM JIBJIJleTCJI B3MepeHBe TODorpa4>BB 

HaDpJDKeHH0CTB M&rHB'IH0ro D0nJI Mexc,Ay DOIDOCaMB 3neKT • 

pou:arHBT0B, Kor,Aa Heo6xO,llBMO ocyiqecTBJIJIT:& nepeu:e~e -

HBe B3MepBTenitH0ro ,A&T'IBKa B Tpex HaDpaBneHIIJIX C Bl,,I• 

C0KOB T0'IH0CT:&IO B BOCDp0B3B0,ABM0CThlO. 

Cnoco6 IlB4>poBOro B3MepeHBJI nepeu:e~eHIIJI Y.A0BneTBo· 

paeT 3TBM Tpe60B8HBJIM B npe,A0CT&BnJleT B03MOlKH0CTh 

BCD0ilh30BaHBJI 3BM. 

H3MepeHBe nepeye~eHBJI uat,poBLIM CDOCOOOM M<»KHO 

peanB30BaTh .ABYM'1 MeT0,A&MB. IlepB:wi: MeT0,A BCDOJl:&3yeT 

cnenaani.uwe JIBHeHICB, CHamKeHH:We KO,AOBLIMB ,A0p0)1(](8.MB, 

DO K0T0PLIM nono'.lKeHHe nepeMe~eMoro 061oeKTa 0TC'IJITl,,I· 

BaeTC JI HeD0Cpe,ACTBeHH0. BTopoii MeT0,A C0CT0BT B TOM, 

'IT0 e,ABHB'IHWM nepeu:e~eHBJIM /maraM/ C00TBeTCTBYIOT 

3neKTPll'I eCKBe CBrHanw • RMnyni.cw, K0Topwe D0,AC'IHTLI· 

BalOTCJI c D0M0UU.IO C'leT'IHICa. O6~ee K0nB'leCTB0 HMDyn:&C0B 

,A0JDICHO C00TBeTCTBOB&Th BenB'IRHe nepeMe~eHRJI 061oeKTa. 

HCTO'IHRICaMH CRrH&n0B, 3&.A&IO~X BenH'IRHY nepeMe~eHBJI, 

JIBJIHIOTCJI 4,oT03neKTpB'leCKBe, 3neKTpou:arHBTHL1e BJIB: 

MeXaHB'leCKHe ,A&T'IRKR, B K0T0p:wx BCD0n:&3YIOTCJI npocTWe 

B3MepBTeni.uwe nHHeiiKu c perynapuo pacnonOlKeHHWMB 

MeT KaM H . co 0TBeTC TBYJO~ero BB,IUl. 

TaK ICaK uanpanneuue nepeu:e~eHBJI B o6~eM cny11ae 

MeHJleTCJI, C'leT BMnyn:&C0B ueo6XO,ABMO BeCTB c D0M0UU.IO 

C'ICT'IBICa, B ICOTOpoM uanpanneHBe C'leTa /cyMMBp0BaHBe -

BLl'IBTaHBe/ MmKH0 MeHJITh C00TBeTCTBeHHo uanpaBneHBIO 

nepeMeDleuu • 

... 
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~ 06ecne11eHBJI JIY)K.n, BO3HHKal<IIVIX npH COCTaBneHHH 
xoop,nBHamo- H3 MepHTem.Hwx CHCTeM B CT8H,AapTe KAMAK, 
pa3pa6omH C'leT'IHK peBepcHBHWii C BH,nHKa,nHeii, THD 
lPCll-422. linox lPCll-422 co.neJ»KHT 'leTwpex,nexa,nHwii: 
C'leT'IHK, 06ecne'IHBaIODU1ii CYMMHpoBaHHe HnH BW'IHTaHHe 
DOCTyDalOIIUIX Ha ero BXO,n HMnynLCOB C MaKcHManLHOii 
'laCTOTO:ii 25 MI'i,. Pe)KBM C'leTa onpe,neJIJieTCJI ynpaBnJIIO• 
~ cHrHanoM HanpaBneHHJI c11eTa. 

Co,nepxrau:He perHCTpOB C'leT'IHKa H HanpaBneHHe C'leTa 
HII.AHilHPYeTcJI c noMo~ro naMn HalCanHBaHHJI, pacnommceH
Hwx Ha nepe,nHeii naHenH 6no1a1, a cHrHanw "Ilepenonue
HHe" H "HanpaBneHHe C'leTa" BW,naIOTCJI 11epe3 pa3'LeMw 
Ha 3a,nHeii naHenH 6no1a1. 

Ilpe.nycMoTpeHw 3 cnoco6a ynpaaneHHJI 6noxoM: /l/ 
OT 3BM nocpe,nCTBOM nporpaMMHWX KOM8H,A KAMAK , 

- B aBTOHOMHWX CHCTeMax nocpe,nCTBOM BHeIJIHHX 3neKTpH-
11eCKHX CHrHanoB; 

- C DOMO~ 3neMeHTOB PY'IHOro ynpaaneHHJI Ha nepe,nueii' 
na.HenH 6noxa. 

linox ynpaanJI eT: 
- HanpaaneHHeM c11em, 
- H3MeHeHHeM co,nepICauHJI C'leT'IHKa Ha e;:umHizy. 

c6pocoM perHCTpOB C'leT'IHKa, 
- CTp06HPOB8HHeM BXO,nHWX CHrHanOB. 

2. <Z>yHKIIUOHCJAbHClJI cxeMa OAOKa 

cl>yHKitH011anLH8JI cxeMa 6noxa no1a138Ha Ha puc. 1. 
linox 1 PCll COCTOHT H3 cne,n~IIUIX y3nOB: 

- 'leTLlpex CHHXPOHHLIX peBepCHBHWX ,nexa,n- C'leT'IHKOB, pa-
6oTalOIIUIX B ,nBOH'IHO· ,necJITH'IHOM xo,ne; 

- ,ne111Hck,aTopa xoMau,n KAMAK; 
]lea eii dioPMHpOBaTeneii BXO,nHWX H ynpaBnJIIOIIUIX CHmanoa; 

- )leneii ynpaBneHHJI pe)l(IIMOM pa6oTw; 
- CBeTOH.IX BH,QHKaTOpOB. 

IlpBH]lHDBB.nLH8JI cxeMa peBepCHBHOii ,nexa,nw DOKa3aua 
Ha puc. 2 . .n;exa,na DOCTpOeHa Ha OCHOBe TpHrrepoB THDa 
J-K no cxeMe c napannenLHLIM nepeHocoM, 06ecne11HBa~eii 
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CBHX}X)Hll)'IO pa6ozy C'leT'IHKa • .QenH o6paTHoii: CBJl3H, He
o6x QllBMWe NIJI 06ecne11eHHJ1 K034>cl>HilJleHTa nepec11eTa, pas -
Horo 10, c.ztenaHw cooTBeTCTBeHHO anropHTMy: 16- /2 + 4/. 

.Qem1 ynpaBJieHHJI pe>KHMOM pa60TW "cnC»ICeHHe -BW'IHTa -
HHe" ucnonL3}'IOT IlPIDIIlHil "MOHTa:lKHoro HJIH". YnpaunJIIo
UVlii CHrHan "Cno:>KeHHe -BW'IHTaHHe" nepexn1011aeT COOTBeT -
cm }'IOJ:QBe uwx o.ztw OT .ztenLHWX TpHrrepoB, 11eM 06ecne11H -
uaeTCJI Hy>KHoe HanpauneHHe c11eTa H BW.zta11a CHrHana 
nepenOJmeHHJI Ha cne.zt}'IOIJO'IO .ztexa,J:ty cocTOJIHHJI "9" B cny-
11ae cno>KeHHJI HnH "O" B cny11ae BW'IHTaHHJI. 

Co.ztep>KHMOe .zteICa.ztW B ,J:tBOH'IHO- ,J:teCJITH'IHOM KO,J:te BH
~HJ)yeTCJI C IlOMOUU»IO CBeTOBOii HH,J:tHKallHH Ha nepe,IUleii 
IlaHeJIH 6noxa HnH· C'IHTWBaeTCJI Ha DIHHW MarHCTPanH 
xpeiim KoMau.ztoii NA(O) F(O). 

BX<>.llHWe CHrHa.JD.I c11eT11HKa: 
- BHWIHHii CHrHan, 
- HMnynLc, 4><>PMHpyeMwii npH Ha:>KaTHH KHOilKH "+l" HnH 

KOM8ll.ztOii NA(O) F(25)S 1 • 
BHemHHii CBrHan CTP06HpyeTCJI COOTBeTCTBYKXIUIM cur-· 

HanOM, IlO,J:taBaeMLIM Ha BXO,J:t "CTpo6" B 38BHCHMOCTH OT 
no3HllHH nepexn1011aTenJI "CTpo6". 

Pe)l(HM pa6oTW C11eT11Hxa onpe.ztenJieTcJI .ztBYM.11 TpHrre
PaMH: Tpurrepo"M ynpauneHHJI pe>KHMOM c11eTa "cno>KeHHe-

" " " LAM " BLl'IHTaHHe H TPHrrepoM MaCKHpoBKH CHrHana • 
CocTOJIIIHe TPHrrepa ynpauneHHJI pe>KHMOM C11eTa onpe -

,J:teJI JleT CJI: 

- KOMaH,J:taMH NA (0) F(24)S 1 
= cno>K e HBe , 

- zyM6nepoM "Pe>KHM". 

= BLl'IHTaHHe NA(O)F(26)S1 = 

CocToJ111He TPHrrepa ynpauneHHJI pe>KHMoM c11eTa npo
uepJieTcJI KOMaH,J:tOii NA(O)F(27), npH 3TOM OTBeT Ha mBHe 
Q =1 o6o3Ha11aeT pe>KHM cno>KeHHJI. B cnyqae curuana 
nepenonueHHJI, noJIBilJIIOIQerocJI Ha uwxo.zte H36pam1oii .ztexa
J:tLI, TpHrrep nepenonueHHJI, JIBilJIIOIIUIHCJI HCTO'IHHKOM cur
Hana "LAM", nepe xo.ztHT B co CTOJIHHe "1". Bw.zta11a curuana 
ua mBHy L MarHcTPanH xpeiiTa o6ycnouneHa cocTOJIHHeM 
Tpurrepa MaKcHpoBKH CBrHana "LAM ".3ToT TpHrrep ynpau
nJieTC JI c noMOUU»IO KOMaH.zt NA(15) F(24)S 1 H NA(15) F(26)S1 
H npoBepJieTCJI KOMaH,J:toii NA(15) F(27). 
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C6poc C0CT0JIHBJI C'IeT'IHKa np0HCX0AHT B cne,lO'lOIItHX 
CJIY'I 8JIX : 
- npH Ha:)1(8.THH KH0ilKH "C6poc" Ha nepeAUeii nauena 6no1<a 1 

- npa n0Aa1Ie BHemHero caruana c6poca 1 

- npH CO0TBeTCTBYIOIItHX K0MaHAaX. 
Bee· HCil0HL3yeMLie B 6noKe K0MaHALI AeDIH@HPYIOTCJI 

IlOJIHOCTLIO. T .e. AHJI BX JleDIH4ipaIU1H HCil0nL3YIOTCJI CHrHanLI 
ua Bcex DIHHax Fl+l6, Al+ A8. linoK oTBe'IaeT ua Bee 
HCnonL3yeMLie K0MaHALI CHrHanoM "X= l" Ha MarHCTPanL 
ICpeiim. 

CHrHan "Q,, BJ..IAaeTCJI Ha MarHcTpanL KpeiiTa B cny
qae KOUaHA NA (O) F(O), NA(O) F(27), NA(15)F(8), NA(15)F(25). 

3. TeXHU'leCKUe xapaK11epuc11UKU 0/IOKa Jpcq-422 

BxonHoii carHan 

Il0JIJipH0CTL 
aMnmrryAa 
AJIHr enLH0CTL 
CK0p0CTL C'IeTa 
BX0AU0e C0ilp0THBneHHe 

_B:x;on CHrHam "CTDo6" 

Il0ilJIPH0CTL 
aMilnHTYAa 
AnHTenLHO CT L 
BLIX0AU0e conpoTHBneHHe 

Bxon carHana "C6poc_~ 

Il0HJIPH0CTL 
aMnnaTy,na 
AnHTenLH0CTL 
BX0AH0e conpoTHBneHHe 

8 

- nono:>KllT enLH8JI 
- +2,<r-5,5 B 
- 20 HC 

- 25 MI'1' 
- 510 OM 

- nom»KHTenLHaJI • 
- +210 +5,5 B 
• 20 HC 

- 510 OM 

- Il0H0)KHTenLHaJI 
- +2.0+5.5 B 
- 25 HC 

- 510 OM 

# 

Puc. 3. 06111uii euc) 6110m lPCq-422. 

_Bxon carHana "Pe)KHM" 

CJIO)KeHHe - +2,0-:5,5 B 
BLl'IHTaHHe - o++o.a B 

H3MeHeHHe pe)KHMa Ilp0HCX0AHT AIDI IlOHQ)KBTenLH0ro 
HnH 0TPHnaTenLHoro nepenaAa ynpaBnJIIOUlero caruana. 

B1,1xon carHana "Pe2KHM" 

CH0)KeHHe - +2,4-:3,5 B 
BLl'IHTaHHe - 0 + +0,4 B 
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BWXO.lLCHrHana "IIepenomieHRe" 
"" 

IlOilJl}}HOCTL - IlOilO)l(JITenLHaJI 
8MilJIBTY~a - +2,4~3,5 B 

Ha puc. 3 noKa3aH OOUUIH BH~ 6noKa. BnoK lPC"lJ-422 
HMeeT o~apuyro WHPHHY. Ha ero nepe~eii nauenH pac -
nono:>Keuw cne~YIOUUle 3neMeHTLI: 
- CBeTOBaJI ~HK8.UHJI C'leT'IHKa, 
- KHonxa H pa3'LeM cHruana "C6poc", 
- TYM6nep H pa3'LCM cHrHana "CTpo6", 
- KHonxa H pa3'LeM cHruana "Bxo~", 
- TYM6nep H pa3'LeM cHrHana "Pe:>KHM C'leTa ". 

Ha 3a~eii naueJiH 6noxa uaxo~JITCJI: 
- pa3'LeM CHrHana "Pe)KJIM C'leTa ", 
- pa3'LeM CHrHana "IIepenolllleHHe". 

Bee pa3'LeMW THna "LEMO ". 
IIHTaHHe 6noxa: +6 B, 1 A. 

Jiumepamypa 

1. CAMAC - A Modular Instrumentation System 
· for Data Handling - EUR 4100e, 1972. 
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Py1<onuci. nocmynwia e u3oame11 i.c1<uu omoe11 
10 u10HJ1 1975 zooa. 
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HeT ~M rrpo6e~oB BB: 
Bbl MOll<eTe noJiytJHTb no nOtJTe ne 

ecJIH OHH He 6bIJIH 3aKa3aHbl pattee. 

16-4888 

,ll;l-5969 

,ll;-6004 

,ll;I0-6142 

,ll;l3-6210 

,ll;l-6349 

,ll;-6465 

P2-6762 

,ll;-6840 

13 - 7154 

,ll;2-7161 

, ,[{03BMeTpBll B3JJyqeHBii B ¢ 
UUITLI ycKopBTeJJeii 3aplllKe: 
TBll, ,[{y6Ha, 1969. 

Tpy,!tLI MelK.rtYHapO,!tHOro CH 
no 4>B3BKe BLICOKBX :rneprBii 
1971. 

liBHapHLle peaKUHB a.rtp0H0B 
KBX 3HeprBJIX. ,[{y6Ha, 1971. 

Tpy,!tLI MelK,!tyHapO.rtHoro CB 
no eonpocaM aeToMaTBlallBi 
KB .rtaHHLIX C nylLIPbKOBLIX B 
KaMep. ,[{y6Ha, 1971. 

Tpy,!tLI VI MelK.rtYHapo.rtHOI 
3ByMa no ll.rtepHoii 3JleKTp0H 
waea, 1971. 

Tpy,!tLI IV MelK.rtyHapO,!tHOB I 
llHB rio il>BlBKe BLICOKBX 31 
CTPYKType ll.rtpa. ,[{y6Ha, 197 

TpY.rtLI MelK,!tyHapO,!tHOH ll 

CTpyKType ll.rtpa. AnywTa, 19 

p .M.Mypa,qJIH, ABTOMO.rtem 
BBKJll03BBHLIX peaKUBllX. JleK 
'IBTauBall Ha llIKOJle MOJI0,!tLI, 
no il>HlHKe BLICOKBX 3HeprBii. 
1972. 

MaTepsanw II MelK,!tyuapo.rtH• 
D03ByMa no il>HlBKe BLICOKBX 
B 3JleMeHTapBLIX qacTBll. ] 
Ilneco, qccp, 1972. 

OponopllHOHaJJbHLle KaMepLI. 
1973. 

HeJJOKaJJbHLle,UeJ1BBeBULleB1 
MBpyeMLle TeopBB DOJIJI: 
1973. 


