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BHneHbKHP. M.C. HAP. 
AnnapaTypa KanH6pOBKH H KOHTpOnH 3neKTpOHHKH 
C'-IHTblBaHHH HHqJOpMal.lHH c 4 ABY"XKOOPAHHa THbIX 
UHnHHAPH'-!eCKHX CfC-KaMep 

PI0-89-460 

OnHcaHa KOHqJHrypa1.1HH 3neKTPOHHOH CHCTeMbl C'-IHTbmaHHH HH
~OpMaUHH, KanH6pOBKH H KOHTpOnH annapaTypbJ AnH ABYXKOOp
AHHaTHblX I..IHnHHAPHtiecKHx CrC- KaMep Ha ycTaHOBKe CHrMA-AJIKC . 
TipHBOAHTCH Kpa TKHe xapaKTepHCTHKH H IlPHHI..IHTTHanbHble cxeMbl 
4 pa3pa60TaHHb1x a CTaHAapTe KAMAK 6noKa: GnoK apeMeHHOH 
cHHxpoHH3aI..1HH BBC-I, rettepaTop ynpaanHeMblX aMnnHTYA rYA-1 
AnH KOHTponH nHHeHHOCTH YCHJIHTeneH H aHanoroBOH 1..!aCTH KO
AHPOB~HKOB KAOIO, rettepaTop HMnynbcoa rH-1 AnH npoaepKH 
UHqJPOBOH 1..1aCTH KOAHPOB~HKOB H HHAHKaTop MarHCTpanH BeTBH 
HMB-1 AJIH KOHTpOnH o6MeHa Me)l(JJ;y KpeHTaMH H BH3yanH3al.lHH 
nocTyna~~eH H3 aeTBH HHqJOPMal.lHH. 

Pa6oTa BbmontteHa a naoopaTopHH HAepHbIX npo6neM OIDIH. 

Coo6meHHe 061,e.u.HHeHHOro HHCTHTY,-& RJJ;epHbIX uccne.u.oe&HHH . .lly6Ha 1989 

TiepeaoA aaTopoa 

Bilen'kij M.S. et al. 
Equipment for Calibration and Read-Out 
Electronics Checking f rom 4- Coordina te 
Cylindrical SQS-Chambers 

PI0-89-460 

A configuration of the electronic system for read-out, 
calibration and check of the equipment for two-coordinate 
cylindrical SQS-chambers at the SIGMA-AYAKS installation 
is described. Characteristics and circuit diagrams of 
4 blocks made in the CAMAC standard are given:time synch
ronization block TSB-1, controlled amplitude generator 
CAG-1 to check linearity of amplifiers and analogue parts 
of coders-ADC KAOIO, pulse generator PG-I to check digital 
parts of coders, and branch dataway indicator BDI-1 to 
check the exchange between crates and to visualize the 
information from the branch. 

The invest igation has been performed at the Laboratory 
of Nuclear Problems, JINR. 

Communication of the Joint Inatitute for Nuclear Research. Dubna 1989 



BBE.QEHHE 

B HaCTORlJ.leH pa6oTe omtCblBalOTCR 6IlOKl-1 3IleKTPOHl-1Kl-1' cne41-1a11b
HO C03AaHHble AilR Ka111-16poBKl-1 1,1 KOHTPOilfl 3KCnepl-1MeHTailbHOH anna
paTYPbl, "1CnOilb3YeMOH AilR C"beMa "1H(j)OpMa41-11-1 C ABYXK00PAl-1HaTHblX 
4"1Ill-1HAPl-14eCKl-1X KaMep, pa60Ta10U1"1X B crC-pem1-1Me/ 1/. KOHCTPYK41-1R 
KaMep nOAP06Ho on1-1caHa B pa6oTax/2 ,3/. Ha BblXOAe C KaMep pe
r1-1CTPl-1PYIOTCR Cl-1rHailbl ABYX Tl-1nOB. C1-1rHailbl C aHOAHblX npOBOilOK 
KaMep AalOT "1H(j)opMa41-110 0 HOMepe cpa6oTaBWl-1X KaHaJlOB, C1-1rHailbl 
co CTpl-1nOB' pacnonomeHHblX nepneHAl-1KYilRPHO aHOAHblM npoBOilOKaM' 
"1CnOilb3YIOTCR 'npl-1 aMnill-1TYAHOM aHa111-1ae. Perl-1CTPl-1PYIOlJ.laR 3I1eKTPO
H11Ka on1-1caHa B pa6oTe/ 47. Pe3yilbTaTbl CTeHAOBblX l-1CnblTaHl-1H 11 pa-
60Tbl 4"1Ill-1HAPl-14eCKl-1X KaMep B peaJlbHblX 3KCnep11MeHTailbHblX yc110-
Bl-1RX nOAP06Ho om1caHbl al 5 I. , . 

6110K-CXeMa 3IleKTPOHl-1Kl1 C4"1TWBaHl1R, Ka11116poBKl1 11 KOHTPOilR 
annapaTYPW noKa3aHa H~ p1-1c.l. 

B np11seAeHH011 KOH(j)11rypa41111 c11cTeMa noaso11ReT c nOMOlJ.lblO 
3BM CM-4 /1-1111-1 APYroA/ swno11HRTb c11eAY10lJ.1"1e onepa41-111: 

1/ nposepKa 1-1 HacTpol7iKa scero TpaKTa per11cTpa41111 c11rHa11os 
CO CTPl1nOB, 

nposepKa Ill-1HeHHOCTl1 /yc111111TeI11-1 Ync-16/4/' aHanorosaR 
4aCTb npeo6paaosaTe11e11 3aPRA~KOA KAOlo/ 6//; 

nposepKa 411(j)poso11 4acT11 KOAl-1POBlJ.ll1KOB KA010; 
2/ nposepKa 1-1 HacTpo17iKa scero TpaKTa per1-1cTpa41111 c11rHa11os 

C aHOAOB; 
3/ nposepKa Cl1CTeMw C4"1TWBaHl-1R "1H(j)opMa41111 B 4e110M; 
4/ sw6op pa6041-1x napaMeTpos 311eKTPOH1-1K1-1 /nopbr11 per1-1cTpa-

41-11-1, K03(j)(j)1-1411eHTbl yc1111eH1-1R/, 
5/ MOHl1Top11posaH11e BCeH Cl-1CTeMW BO speMR 3Kcnepl1MeHTa 

/onpeAi:rneH1-1R n beAecTa11os 11 HOPM11poao4HblX KoHCTaHT /. 
AnR 06c11ym11saH11R c11cTeMbl Ka11116poBK1-1 11 KOHTPOilR 6b1110 C03Aa

Ho nporpaMMHoe o6ecne4eH11e/5,7/, KOTopoe cocT011T 113 PRAa npo
rpaMM, ocy~cTBilRIOlJ.1"1X ynpae11eH11e pem11MaM11 11aMepeH1-1R, c6op, 
COPTl-1POBKY 1,1 o6pa60TKY l1H(j)opMa41111' cpasHeH1-1e no11y4eHHblX pe-
3YilbTaTOB co CTaHAaPTHblMl1 \.1 Bb1Aa4Y A11arHOCTl14eCKl1X C006lJ.leHl1H. 
npeAYCMOTpeH BblBOA l1H(j)opMa41-11-1 B B11Ae Ta611114, rpa(j)l-1KOB,11 T,A, 
Ha pa3Jll-14HWe BHeWHl1e yCTPOHCTBa. 

HcnOilb30BQHl-1e TaKoH Cl1CTeMW no3B0Ill-1Il0 3Ha41-1TeI1bHO YCKOPl1Tb 
11 ynpoCTl-1Tb 11CnWTaHl-1R CrC-KaMep, Ka111-16poBKY 11 KOHTPOilb "13Me-
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PHc.l. BnoK-cxeMa KOH~Hrypa~HH 3neKTpOHHOH CHCTeMhl 
cqHTbIBaHHH HH¢0pMa~HH, KanH6POBKH H KOHTponH 
armapaTypbI crC-KaMep. 

PHTeJlbHOiii annapaTypbl np1,1 3Kcn11yaTaL1HH KaMep B 3KCnepHMeHTe. 
OTMeTHM' 4TO onHCblBaeMble 6IlOK"1 3JleKTPOHHKl,1 AOCTaT04HO yH1,1Bep
caI1bHW 1,1 MoryT "1CnOilb30BaTbCR B APYrHX CHCTeMax. 

6fl0K-CXEMA 3flEKTPOHHKH 

3IleKTPOHHKa CrC-KaMep BKI1~4aeT B ce6R /CM, pHc.1/: KapKaC 
yc1,1111,1Te11eiii CTP"1110BblX CHrHailo' YnC-16' CHCTeMy ynpasneHHR BblCO
KHM HanpRmeHHeM KaMep /CYBH/ 8/, KapKac aHOAHOiii 3IleKTpoHHKH, · 
KapKac 3JleKTpOHl,1Kl,1 KaI11,16poBK"1 1,1 KOHTPOilR, 4 KapKaca KOAHPOB-

2 

y 
J 
~ 

~j 

11\HKOB KAO 10 f B OAHOM 1,13 KapKaCOB 6b1Il ycTaHOBJleH 6ycj)epHblH HaKO
nHTeJlb KJl006 9 / AJl.R perHCTPal.1"1"1 i,1Hcj)OpMaL1H"1 c aHOAOB/ 1,1 rnas
Hbliii KapKac AJlR o6MeHa 1,1Hcj)opMat11,1eiii c 3BM. 

AnR C4HTWBaHHR HHcj)opMat11,11,1 B 3BM 1,1cnonbaosa11acb MHoroKpeiiiTo
BaR ·c1,1cTeMa KAMAK. AnR opraHH3aL11,11,1 cHcTeM~ &m npHHRT cTaHAaPT 
EUR46oo/IO/, noasonR~Ull-1iii pa6oTaTb c napa1111eJ1bHoiii seTBb~ KAMAK, 
coAepmaUleiii AO ]·KpeiiiToB. CBR3b KapKacos ocyU\eCTBI1RI1aCb 4epea 
APaiiisep seTBl-1 KKOOS/11/. 

rEHEPATOP HMnYJlbCOB /rH-1/ 

AnR nposepKH L1H¢posoiii 4aCTH KOAl-1POBU\HKOB KA010 pa3pa60TaH 
reHepaTOP HMnYilbCOB rH-1; npHHLIHnHaJlbHaR cxeMa KOTOporo noKa-
3aHa Ha p1,1c. 2. 6110K cnymHT pa3B eTBHTeJleM cHrHana 11CTpo611

, 

a TaKme Bbl Pa 6aTblBaeT LIYr C 3aAaHHblM 41-1CI10M HMnYilbCOB, KOTOPble 
nocTyna~T Ha c4eT4HKH KA010. B KamAoM KpeiiiTe, rAe pacnonome-
Hw 6noKH KA010, ycTaHosneH OAHH reHepaTop rH-1. BwxoAHWe HM
nYilbCW nocTyna~T a KA010 no cso60AHOiii WHHe P2 MarHcTpan1,1 Kap
Kaea KAMAK. reHepaTOP no3BonReT MeHRTb 41,1cno HMnYilbCOB s t1Yrax, 
KOTOpble noAa~TCR s KA010 AilR nposepKH pa6oTocnoco6HOCT1,1 ero 
C4eT41-1KOB. 

reHepaTOPY l-1MnYilbCOB rH-1 cnet1HallbHO Han1,1caHHaR nporpaMMa 
3aAaeT 4"1Cll0 HMnYilbCOB, nocTyna~Ulee Ha AB0"14Hble C4eT41,1Kl,1 KO
AHPOBU\HKOB OAHOBpeMeHHO C noAa4eH 1-1MnyllbCa 11nycK 11

• noc11e aasep
weHHR C4eTa nporpaMMa 4"1TaeT COAepmHMOe C4eT4"1KOB. B c11y4ae 
pacxomAeHHR MemAY 4"1Cll0M HMnYilbCOB, 3aAaHHWX reHepaTOPY, 1,1 41,1-
CilOM' nP041-1TaHHblM co C4eT41-11(a' BblAaeTCR C006U\eH1-1e 06 OW"16Ke; 
np1,1 3TOM coo6UlaeTCR HOMep KaHana 1,1 41-1Cll0 COC41-1TaHHblX HMnYllb~ 
COB. no TaKOH AHarHOCTl-1Ke ycTaHaBilHBaeTCR He TOllbKO HOMep 6110-· 
Ka, B KOTOPOM ecTb He1-1cnpaBHOCTb, HO 1,1 caM xapaKTep He1-1cnpas-
HOCTH L11-1cj)POBOiii 4aCT"1, 

6110K rH-1 swno11HeH s cTaHAapTe KAMAK eAl-1Hl-14Hoiii w1-1p1-1Hw 1-1 co-
cT01-1T 1,13 reHepaTopa, cj)opM1-1posaTe11eiii, per1-1cTpa aan1,1c1-1, cxeMbl 
1-1HAHKallHH, cxeMbl py4Horo ynpasneHl-1R 1-1 Aew1,1cj)paTopa KOMaHA 

KAMAK. 
Ha nepeAHeiii naHe111-1 pacnonara~TCR 5 pa3'beMoB LEMO 1-1 .3JleMeH-

TW ynpasneHHR. C nOMOU\b~ KHOnKl-1 H'~YM6Jlepa 3aAaeTCR 41-1CJ10 HM
nYilbCOB B LIYre /111-160 B MilaAWHX 4 61-1TaX <xl>, 111-160 B CTapw1-1x 
<xl6>/ .Asa CHrHaJla /Cl, C2/ cnymaT HMnYilbCOM 11CTpo6

11 
KOAHPOB-'

U\"1KOB KA010. C1-1rHall Ha pa3'beMe C3 HMeeT AJlHTeilbHOCTb, COOTBeT
CTBY~U\Y~ AI11-1TeilbHOCTl,1 na4KH HMnyilbCOB. C1-1rHaI1 Ha paabeMe C4 
Bblpa6aTblBaeTCR no 3aAHeMy cj)pOHTY 3TOiii na4Kl-1. 
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PHc.2. IlpHH~HIIHanbHaH cxeMa reHepaTopa HMTIYnbCOB rH-1. 

KpaTKHe xapaKTepHCTHKH reHepaTopa HMnynbCOB 
YposHH · 
MHHHManbHaR ,qnHTenbHOCTb BXOAHOro CTpo6a 
.Q.nHTenbHOCTb 4yroa 
AnHTenbHOCTb HMnynbca 11K0He4 no,qa4H 11 

<l>poHTbl BblXOAHblX CTpo6oa 
MaKCHManbHaR 4aCTOTa BHYTPeHHero reHepaTopa 
nHTaHHe 6noKa 

4 

rn-1: 
NIM 
10 HC 

~30 HC 
1 MKC 

~6 HC 
~16 Mr4 
±6 B, -24 B. 

·~ 
I 

Jj 

-i 

4epes MarHcTpanb KAMAK swnonHR~TCR cne,qy~~He KoMaH,qw: 

NA ( 0) F ( 1 7 ) S 1 
NA ( 1) F (8) 

., 
3anHCb B perHCTP C4eTa 
C6poc c4eT4HKOB. 

rEHEPATOP -YnPABJlREMblX AMnm1TYA /rYA-1/ 

Q = X = 

AnR K'nH6poBKH H KOHTponR n~HeAHOCTH CTPHnoswx ycH~HTeneA 
Ync-161 4 H aHanoroaoA 4aCTH KOAHPOB~HKOB KA010 paspa6oTaH re
HepaTop ynpaanReMblX aMnnHTYA rYA-1, npHH4HnHanbHaR cxeMa KO
Toporo npHse,qeHa Ha pHc.3. 

reHepaTOP COCTOHT H3 perHcTpa sanHcH/4TeHHR, cxeMW PY4HOA 
sanHcH, cxeMbl ynpasneHHfl pene, LtAn, ycHnHTenR, ysna sanycKa, 
KOMMYTH.PY~~ero TpaH3HCTopa H ,qewHcj)ppaTopa KOMaH,q KAMAK. ' 

KoMMYTHPY~~HA TpaH3HCTop TS, s 4enRx y,qo6~Tsa 6wcTporo aso
,qa B HaCbl~eHHe, BKn~4eH no cxeMe C o6~HM 3MHTTepoM. Harpy3KOA 
ero RBnReTCR Ka6enb, sa,qa~~HA ,qnHTenbHOCTb HMnynbca. Bwxo,qHoA 
CHrHan CHHMaeTCR c BblXOAa KOMMYTaTop_a Ha pene Ml 1 H M12. 

CHrHanw Ha cxeMy sanycKa TpaH3HCTopHoro Kn~4a nocTyna~T 
4epes 3neMeHT M22 oT KOHTponnepa no KOMaH,qe ·NA(O)F(25)S2 HnH 
oT o,qHoBH6paTopa o,qHoKpaTHoro sanycKa /sx CX/. 

3anycKa~~He HMnynbCbl nocTyna~T Ha nepeKn~4a~~Y~ napy /Tl , 
T2/ H 4epes 3neMeHT M22 H o,qHOBH6paTopw M23, M24 Ha KOMMYTHPY~
~HA TpaHsHcTop /KT610A/. HanpRmeHHe Ha KonneKTope KOMMYTHPY~
~ero TpaH3HCTopa TS no,q,qepmHsaeTCR C BblCOKOA CTeneHb~ T04HO~ 
cTH npeo6pasoaaTeneM· ypoaHeA -6¼0 Ba 0¼+20 B Ha ocHose ycHnH
TenR C ooc. 

AMnnHTy,qa BblXO,QHblX HMnynbCOB onpe,qenReTC;:R co,qepmHMblM pe
rHcTpa ynpa·sneHHR LtAn. 3anHcb s perHcTp ynpaaneHHR ocy~ecTsnR
eTcR no KoMaH,qe NA(O)F(17)S1 oT KOHTPOflnepa KapKaca. 4TeHHe co.
,qepmHMoro perHcTpa COCTORHHA WHH R1-R8 ocy~eCTBnReTCR, 
no KOMaH,qe NA(O)F(l)S1. 

Py4HaR sanHCb ocy~ecTanReTcR ~epes KnasHwH, pacnonomeHHwe 
Ha nepe,q~eA naHenH. OHH nossonR~T nocpe,qcTBOM ~asnH4HWX KOM6H
Ha4HA sa,qaBaTb 3Ha4eHH~ Tpe6yeMoA BWXOAHOA a~nnHTYAW, 

EcnH XOTb B O,QHOM H3 CTapWHX pa3PRAOB /5¼8/ sanHCaHa e,qHHH
~a /HnH npH PY4HOM ynpasneHHH HamaTa o,qHa H3 COOTBeTCTBY~~HX 
KnaBHW/, TO co,qepm~Moe Mna,qWHX pasPRAOB perHcTpa no,qaeTCR 
Ha BXOAbl Mna,qwHx paspR,QOB LtAn /cooTaeTCTBeHHO H CTapwHx/. Pe
ne 11 3aMKHYTO, a pene M2 pa30MKHYTO, TaKHM o6pa30M, CHr.Han 
6es ocna6neHHR noc:TynaeT Ha BblXOA. 

EcnH HH o,qHa H3 KnaBHWeA CTapWHX pa3PRAOB /5¼8/ He HamaTa 
HnH .B paspR,qax 5¼8 perHcTpa COCTORHHA sanHcaHW HYnH, TO co,qep
mHMOe Mna,qWHX paspR,qOB perHcTpa /J'flf/ nocTynaeT Ha BXOAW CTap-
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PHc.3. IlpHH~HnHanhHaH cxeMa 6noKa reHepaTopa ynpaBnHeMbIX. 
aMnnHTyp; fYA-1. 

:r 
J 
I 

1 
rl 

w1-1x pa3PHAOB UAn, pene Mll pa30MKHYTO 1-1 pene M12-3aMKHYTO. Ta
KHM oqpa30M, Ha BblXOA CHrHan nocTynaeT 4epe3 pery111-1pyeMblH Ae
JlHTeJlb. 

rYA-1 BblnOJlHeH B CTaHAapTe KAMAK B 6110Ke 2M B OCHOBHOM 
Ha HHTerpanbHblX cxeMax cep1-1A K155. Hcno~b3osancH UAn K594nA1 
/8 pa3PHAOB/ j,1 onepa1.11-10HHbte YCHJlHTeJlH MAA709 /M 18/ j,1 MAA741 
/M20/. 

KpaTKHe xapaKTepHCTHKH reHepaTopa ynpasnHeMblX aMnilHTYA 
rYA-1: 
YposHH 
MHHHMailbHaH AilHTeJlbHOCTb HMnYilbCa 3anycKa 
4HCJ10 pa3PHAOB UAn 
A1-1ana3oH swxoAHblX HanpHmeHHA 
AMnilHTYAa BblXOAHblX HMnYilbCOB 
(J)pOHTbl 

NIM 
10 HC 
8 

-10+0 B 
..;0,04+-10 B 
~6 HC 

A1-1ana3oH AJ1HTeJ1bHOcTeA /3aAaeTCH Ka6eneM/ 
TeMnepaTypHwA APeA(J) aMnilHTYAbl HMnYilbCa 
KoMaHAbl KAMAK: 

10+200 HC 
MeHee 0,01%/°C. 

NA(O)F(l)S1 4TeH1-1e COAepmHMoro per1-1cTpa COCTOHHHA 
NA(O)F(17)S1+CZ+S2 3anHCb a perHCTP ynpasneHHH 
NA(O)F(25)S2 nycK reHepaTopa. 

unOK BPEMEHHO~ CHHXPOHH3AUHH 6BC-1 

AnH OTJlaAKH 3JleKTPOHHKH C4HTblBaHH~ pa3pa60TaH 6JlOK speMeH~ 
HOA CHHXPOHH3a1.11-11-1 6BC-1' C noMO~b~ KOToporo pewa~TCH cneAY~~He 
3aAa4H: swpa6oTKa HMnYilbCOB npepwsaHHA 3BM /PED, LED, TRIGGER/, 
HMnYilbCOB CTpo6a AilH reHepaTopos rH-1, HMnYilbCa 113anY,CK11 AilH 
reHepaTopa ynpasnHeMblX aMnJlHTYA rYA-1 1-1 HMnYilbCa 6noKHPOBKH 
np1-1 Han1-141-11-1 cHrHanos 11 B11 1-1111-1 11 BC 11

• 

6noK 6BC-1 pa6oTaeT c nor1-14ecKHMH c1-1rHanaMH NIM, 4epe3 BXOA
Hble 3MHTTepHble noBTOPHTeJl_H, KOTOpble cornacy~T ypoBHH BXOAOB 
j,1 3Cn-MHKPOCXeM. npHHL1HnHaJ1bHaH cxeMa 6noKa noKa3aHa Ha pHc.4. 

6noK COCTOHT "13 BXOAHblX 3MHTTepHblX noBTOPHTeneA /Tl+T7/, 
cxeMw cosnaAeHHA 1-1 aHT1-1cosnaAeH1-1A, n1-1Hei1Hb1X sopoT, npeo6pa3o
saTeneA yposHeA /3Cn,-TTn; TTn-3cn; 1-1 peryn1-1pyeMblX (J)OPMHPOBa
TeneA HMnYilbCOB. 

CBH3b 6noKa c MarHcTpanb~ KAMAK ocy~ecTsnHeTcH TOilbKO 4epe3 
WHHbl nHTaHHH ±6 B. 

6noK 6BC-1 BbinonHeH a 6noKe KAMAK a MOAYne eAHHH4HoA w11p11-
Hb1. 
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P11c. 4. IlpIIHIJ;Hrmam,HaH cxeMa onoKa BpeMennoti 
cIInxpoHIIsau;IIII BBC-I. 
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HHAHKATOP MArHcTPAnH BETBH /HMB-1/ ijl 

Ami KOHTPOilR o6MeHa 1-1Hcj)opMa41-1ei1 Me)l(AY KPei1TaM11 1-1 Bl-13ya111-13a-
41,11,1 nocTynaID~ei1 1,13 BeTBl-1 1-1Hcj)opMa41,11,1 pa3pa60TaH 41,1cj)poeoi1 1-1HA~Ka
TOP Mar1-1cTpa111,1 BeTBl-1 HMB-1, 6JlOK-CXeMa KOToporo noKa3aHa 
Ha p1-1c.S. 

6JlOK ynpo~aeT OTJlaAKY 1,1 HacTpoi1KY, B TOM 41-1CJ1e 1,1 MaT06ecne-
4eH1-1R, 1-1 n03BOJ1ReT onpeAeJlRTb He1-1cnpaBHOCTl,1 BO BCei::i ·c1-1cTeMe. 

6110K HMB-1 cocTOl-1T 1,13 Aew1-1¢paTopa w1-1H BCR, per1-1cTpoB c1-1rHa-
110B BRW 1,1 c1-1rHaJ10B cTaTyca /BQ, BZ, BX, BD, BG/, cxeMbl cpaeHe
Hl-1R, cxeMbl Bb16opa pa604ero pe)l(1,1Ma 1,1 cxeMbl c6poca. 

,8 

I W ~ BCR 7 ' I~ I 
CB-I I BCR J " 
~ I 3 I vi , ; eckr BCIIP I COH 

~Ii"' 18, • I nc.u I t 11'. l--e+-I w I I u •• C 

BG 
Q BQ 

R 
H 

H~ bl :~• 
X . ' ......ITTTl..lL . BTB ,7 I ·~ I CB-2 I BN I 
K Kr 0 . 111 I FIS n.! I u CB-3 I BA I 0 
B 

~~-5 111 ~-111 11 
CB-4 I BF I 

COINC 

PIIc.5. BnoK-cxeMa lIH~IIKaTopa MarHCTpanH BeTBH l1MB-1. 

PacnoJlO)l(eHHblH Ha nepeAHei::i naHeJll-1 6JlOKa /p1,1c. 6/. KJlaBl-1WHblH 
per1-1cTp no3BOJ1ReT 3aHecT1-1 pa3Hble KOM61-1Ha41,11,1 KOMaHA CNAF /BCR, 
BN, BA, BF/. · 

6110K HMB-1 noAcoeAl-1HReTCR K APai::ieepy BeTBl-1 KKOOS/11/. C ero 
noMO~bID ocy~eCTBJlReTCR 1-1HAl-1Ka41-1R HOMepa KapKaca BCR, ~OMepa 
cTaH41-11,1 BN, noAaApeca BA 1,1 ¢YHK41-11,1 BF, KoTopbre nepeAaIDTCR 
B ABOl-14HOM KOAe COOTBeTCTBeHHO no 5, 4 1,1 5 Wl-1HaM, a TaK)l(e Wl-1H 
4TeH11R 1-1 3an1-1c1-1 BRW /16 cTapw1-1x pa3pRA0B/,c1-1rHa110B BX / 11KoMaH
Aa np1-1HRTa 11

/, BQ / 110TBeT11
/, BZ / 11YcTaHOBKa Ha4ailbHoro cocToR

Hl-1R so Bcex KapKacax 11
/, BD / 113anpoc OT J1ID6oro KapKaca 11/ 1-1 BG 

/"OTBeT Ha 3anpoc 11/. 

C noMO~bID TyM611epa 11RS 11 /p1-1c.S/ ycTaHaB111-1eaeTcR OAl-1H 
113 ABYX pa6041,1x pe)l(l1MOB. B pelKl-1Me 11A11 6110K ocy~eCTBJlReT He
npepb1BHYID.l-1HAl-1Ka411ID COCTORHl-1R Wl-1H Mar1-1cTpa111-1 BeTBH, a B ~e)l(l,1-
Me 11B11 npl-1 COBnaAeHl,11,1 C ycTaHOBl-1BWei1cR KOMaHAOH <l>1-1KCl-1PYeT TO 
COCTORHl-1e, KOTopoe npeACTaBJlReT l-1HTepec AJlR npoBePKl-1. np1-1 3TOM 
Bblpa6aTblBaeTCR c1-1rHaJ1 11CoBnaAeHHe11 ' noKa3blBaID~l1H HAeHTl-14HOCTb 
cpaeH11BaeMblX KOMaHA. HHAl-1Ka41-1.FI c6pacweaeTC.FI BHeWHl-1M c1-1rHaJ10M 
"BHeWH.Flfl ycTaHOBKa 11 1-11111 Ha)l(aTl-1eM KJ1ae1,1w1,1 11C6poc11 • 
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Pttc.6. IlepegHHH naHenb 6noKa HMB-1. 

Ha nepeAHe~ naHenH 6noKa TaKme HMe
lOTCH iblX7,QHble pa3beMbl CHrHanos BTA , 
H 8TB 12 AnR KOHTponsi npo4ecca o6MeHa 
H ,qsa MHoroKoHTaKTHwx pa3beMa PnMMl-66 
,QnH no,qKnl04eHHH K MarHcTpanH seTBH. 

UH'<Pposo~ HHAHKaTop MarMcTpanM seTB~1 
HMB-1 swnonHeH a 6noKe KAMAK 4M Ha MH
TerpanbHWX cxeMax cep~H 155. 

Onepa4HH cpasHeHHR ocy~eCTBnReTCH 
c noMO~blO HC K555Cn1, RsnR10~e~csi 4eTw
pexpa3PRAHO~ cxeMo~ cpasHeHHH. 

CsR3b 6noKa c MarHcTpanblO ocy~ecT
snReTCR TOnbKO 4epe3 WHHW nHTaHHH ±6 B. 

B 3aKnl04eHHe asTopw swpamalOT 6naro
,qapHOCTb BCeMy KOnneKTHBY COTPYAHH4eCT
sa CHrMA-AHKC 3a noMo~b a pa6oTe, 
r. B. MH4enbMaxepy 3a no,q,qepmKY pa60Tb1 
H A.H.CHHaesy H B.r.3HHosy 3a noMO~b 
8 o6ecne4eHHH Heo6XO,QHMO~ 3neKTPOHHKO~. 
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