
CODfilllBHMH + 
Ofi'bBAMHBHHOrO 

E. B. 'lepHbiX 

CTAH~APTHWE HHTEP~E~CW 

MHOrOnPOUECCOPHWX CHCTEM 

(063op) 

lf/l 

MHCTMTYTa 
HABPH~IX 

MCCIBAOB8HMM 

AYfiHa 

10-80-830 

1980 



J 

1, BBEAEHWE 

B HaCTOR~ee epeMR HMeeTcR PRA HHTep~e~coe /W/, no3B011R~Hx 
C03AaBaTb t.~eHTPbt ynpaeneHHR /I..IY I c Hect<anbKHMH HCT04HHKaMH 
nporpaMM /Wn/ B CHCTeMaX aBTOMaTH3al.IHH 3KCnepHMeHTOB C 6onb
WHM 4HcnoM MOAyne~. B cTaHAaPTe KAr1AK 3To cHcTeMHbl~ Kpe~T 
/CK/ HeCKOilbKHX THnoe, KOTOPbl~, HeCMOTPR Ha OTCYTCTBHe O~H
LIHallbHOro CTaHAapTa, ~aKTH4eCKH CTaHAaPTH30BaH 8 KpynHbiX ~H-
3H4eCKHX na6opaTOPHRX /1-3/; MHOrOKOHTPOilllepHbl~ Kpe~T /MK/ -
CTaHAaPT EUR 6500- H pa3pa6aTbiBaeMbl~ a Eepone cTaHAaPT COMPEX 
/KOMnEKC/, npeAYCMaTpHBa~~H~ 6onee 3~eKTHBHOe HCnOJ1b30BaHHe 
MarHcTpanH KAMAK. B CLIJA pa3pa6aTb1BaeTcR cTaHAaPT F ASTBUS 
/6btcTpaR MarHcTpanb - 6M/, npeAHa3Ha4eHHbl~ A11R aeToMaTH3aLIHH 
3KCnepHMeHTOB ~H3HKH BbiCOKHX 3HeprH~, 8 OCHOBy KOTOporo 3a
llOmeHa MHoronpot.~eccopHaR cerMeHTHpoeaHHaR CTPYKTypa. OcHoe-

1 Hbte npHHLIHnbl CK H MK / 4/ H31lomeHbl Ha pyccKoM R3b1Ke a pa6oTax 6,6/ 
H AP· H 3AeCb He npHBOARTCR, 

2. CHCTEMH~~ KPE~T 

CTPYKTYPHaR cxeMa CHCTeMbl aeToMaTH3aLIHH Ha ocHoee CK npHee
AeHa Ha PHC,l, 0CHOBHO~ l.leHTp ynpaeneHHR /01..1Y/ B 3TO~ CHCTeMe 
BbtnOilHeH Ha ocHoee CK, a noKallbHbl~ /Ili..IY/ - Ha ocHoee MK.B 3TOM 
pa3Aene paccMoTpeHbl cHcTeMHble Kpe~Tbl <!>HPM GEC-Elliott /AE/ 
H Kinetic Systems /KC/. CK pa3pa6oTKH Ila6opaTOPHH BbiCOKHX 3Hep
rH~ OHRH 3AeCb TaKme He paccMaTpHeaeTcR, TaK KaK nOAPOOHO 
onHcaH e llHTepaType /7/ H no xapaKTePHCTHKaM 6nH30K K CK AE. 

B CK ~E OCHOBHaR MarHCTpanb H MarHCTpanb AOCTyna ~YHKLIHO
HallbHO cnet.~HanH3HpoeaHbl H KOHCTPYKTHBHO pa3AeneHbl, B CK KC 
OCHOBHaR MarHcTpanb He cnet.~HanH3HpoeaHa. KoHTponnep CK 3THX 
~HPM AJlR MOAYile~ 8 OAHOM C HHM Kpe~Te BblnOilHReT OAHOBpeMeHHO 
~YHKLIHH KOHTPOilllepa THna AfS~ npH pa6oTe C 3THMH MOAYilRMH 
KOHTpOilllep /K/ KOMMYTHpyeT WHHbl R H W MarHCTpanH, 

B Ta6n.1 noKa3aHo Ha3Ha4eHHe WHH W MarHcTpanH CK AE/9/ a ~a-
3e noArOTOBKH BblnOJ1HeHHR KOMaHAbl. mHHbl R HCnOJ1b3Y~TCR A11R 

ABYCTOPOHHero 06MeHa AaHHbiMH, Ha3Ha4eHHe OCTallbHbiX WHH 8 Kpe~
Te cTaHAaPTHoe. YnpaeneHHe AOCTynoM K MarHcTpanH CK AE l.leHTpa
llH30BaHHoe no cxeMe "t.~eno4KH 11 H BblnOilHReTcR KOHTponnepoM. Cxe
Ma 06MeHa AaHHbiMH npH aApecaLIHH 6J10Ka 8 Kpe~Te C KOHTPOilllepoM 
CK /KOA HOMepa BeTBH P?BeH HYiliO/ npHeeeeHa Ha ovc.2. B LIHKile 
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PHc,l. CTpyKTypHaH cxeMa CHCTeMhl Ha OCHOBe CTaH
AapTa KAMAK H ~YHK~HOHanbHhle ypOBHH ee KOMIIOHeH
TOB: OUY H nw - OCHOBHOA H noKanbHble ~eHTPbl yn
paaneHHH, HIT - HCTO'IHHK nporpaMMbl, KcK - KOHTpon
nep CHCTeMHOro KpeATa, Hun - HHTep~eHC HCTO'IHHKa 
rrporpaMM&I, Ma - MarHCTpanb AOCTyna, Mel< - MarHcT
panb CHCTeMHOrO KpeHTa, HB - HHTep~eHC BeTBH, 
M8 - MarHCTpanb aeTBH, KK - KOHTponnep KpeHTa, 
M K- MarHcTpanb KpeATa, M - MOAYnb, H 1, H 2, H 3 -
HHTep~eHCbl, 
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PHc.2. CxeMa o6MeHa AaHHhlMH B KpeATe c KOHTponnepoM 
CHCTeMHOrO KpeATa ~HPMhl 'GEC-Elliott. 
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PHc.3. CTPYKTypHaH cxeMa HCTO'IHHKa nporpaMM, aAPecye
MOro no DIHHaM IDC B CHCTeMHOM KpeATe ~HPMbl GEC-Eiliott. · 

4TeHHR 3anpocoa GL a KpeHTe cHrHan B He awpa6aTwaaeTcR. EcnH 
B KOMaHAe KOA HOMepa BeTBH He paaeH HynD, K B Te4eHHe ~3W 
nOArOTOBKH BWnOnHeHHR ~HKna AeKOAHpyeT ero B OAHH H3 CeMH ~HK
CHPOBaHHWX HOMepoB CTaH~HH, B KOTOPWX MOryT pa3Me~aTbCR HB. 
CHrHan B a KpeHTe TaK*e He awpa6aTwaaeTcR, KOMMyTa~HR WHH R 
H W He npoH3BOAHTCR, a HB BWAa~T a K cHrHan T AnR CHHXPOHH-
3a~HH ~HKna aeTBH c pa6oToH K 10/, 

8 KoMaHAe Hn a ~pMe BONA coAeP*HTCR aApec TOnbKO OAHoro 
MOAYnR. Ho a CK ~E HCT04HHK nporpaMMW MO*eT OAHoapeMeHHO aw
AaTb Ha WHHW IDC aApec cne~HanbHoro 6noKa a KpeHTe. CTpyK
TYPHaR cxeMa TaKoro 6noKa npHBeAeHa Ha pHc.3. npH aApeca~HH 
K HeMy no WHHaM IDC oH npHHHMaeT AaHHWe:-ecnH cHrHan F16·0, 
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PHc.4. CxeMa o6pa6oTKH 
sanpOCOB B CHCTeMHOM Kpe:H
Te WHPMbl GEC-Elliott. 
HHn - HHTepclle:Hc 3BM, fBIT 
reHepaTop eexTopa npepbl
eaHHH, K - KOHTponnep, 
HB - HHTep~e:Hc eeTBH, B~ -
san poe , BG - KOMaHp;a 
tJTeHHH cnoea GL. 

11 BbiAaeT 11x, ec1111 c11rHa11 F 16=1. · B pa6oTe 121 on11caHo npi1MeHe
HI1e TaKara 6JlOKa AilR 11CKJ1~4eHI1R nepeAa411 B 3BM C ¢113114eCKOH 
ycTaHOBKI1 11H¢opMa41111, He npeACTaBJlR~~eH 4eHHOCTI1, HHTep¢eHc 
3BM B 411KJlaX npl1eMa 11H¢OpMa41111 no KaHaJly npRMOro AOCTyna 
ycTaHaBnl1eaeT Ha WI1Hax IDC aApec MI1Kponpo4eccopHoro Hn no
BbiWeHHoro 6biCTPOAeHCTBI1R, 3ToT Hn aHaJ111311pyeT nepeAaeaeMy~ 
11H¢0pMa411~ 11 Mo*eT npepeaTb nepeAa4y, ec1111 11H¢opMa411R He 
npeACTaBJlReT 4eHHOCTI1. 

HcTo4H11KaMI1 aanpocoe Ha o6cny*11eaH11e e CK ~E RBilR~TcR K 11 
7 HB. C11rHaJ1 aanpoca e Ka*AOM 113 3TI1x 6noKoe BbiBOAI1TCR Ha 
p.aa"beM Ha aaAHeH naHeJ111/to,u/, 06pa6oTKa aanpoca npoi13BOAI1TCR 
no 4eHTpan11aoeaHHOH cxeMe cne411a1111311poeaHHbiM Hn e CK - reHe
paTopoM eeKTopa npepb1BaHI1R /rBn//12/.~JlR Ka*Aoro 11HTep¢eHca 
3BM B CK He06XOAI1M OAI1H rBn, nOAKJ1~4eHHbiH K HeMy 4epe3 Me*-
6J104HY~ Marl1cTpanb. Me*6Il04HaR Mar~Tpanb ceR3b1BaeT 11HTep
¢eHCHble 6JlOKI1 OAHOH 3BM no nepeAHI1M naHeJlRM 11 BKJ1~4aeT TaK~e 

MarkcTpanb CBR311 c 3BM. B 11HTep¢eHcax 3BM, paapa6oTaHHbiX He
AaBHo, rBn KOHCTPYKTI1BHO BKJ1~4eH B COCTaB 11HTep¢eHca/ta/,8 3a
npocoe pacnpeAeJlR~TCR Me*AY 11Me~~I1M11CR rBf"J 11 nOABOARTCR K HI1M 
4epe3 pa3"beMbl Ha 3aAHeH naHeJ111, np11 noRBJleHI111 3anpoca rBn 
BblnonHReT o6pa6oTKy era, 411TaR np11 3TOM cnoeo GL, 11 aanl1cbleaeT 
eeKTOP npepbleaHI1R e 11HTep¢eHc 3BM /pl1c.4/. B eeKTope npepblea
HI1R AilR KOAa KOMepa HB OTBeAeHbl 3 pa3PRAa, 6aaoeoro aApeca 
B naMRTI1 - 8, KOAa aApeca aanpoca - 5/12~Cne411aJ1bHbiH pa3PRA 
aaxeaTa e rBn 6noKI1pyeT np11eM APYr11x aanpocoe AO KOH4a o6pa-
6oTKI1 npi1HRToro. nyTeM c6poca paaPRAa aaxeaTa KOMaHAOH KAMAK 
o6ecne4eHa B03MO*HOCTb npepbiBaTb o6pa6oTKy aanpoca 6onee Bbl
coKoro ypoBHR, ec1111 Heo6xoAI1MO o6pa6oTaTb APYrOH aanpoc. 

npeAYCMOTpeHbl 2 pe*I1Ma pa60Tbl rBn. B pe*I1Me BeTBI1 OH o6pa-
6aTb1BaeT 3anpOCbl B BeTBI1 C Bb1CWI1M np110p11TeTOM 0 noKa BCe OHI1 
He 6YAYT CHRTbl 111111 He nORBI1TCR aanpoc B BeTBI1 C 6onee Bb1CO-
KI1M np11op11TeToM. B pe*I1Me np11op11TeTa GL 8 11CT04H11KOB 3anpo
coe 411KJ1114eCKI1 onpaw11ea~TCR 11 e eeKTope npepbleaHI1R paaMe~aeTcR 
KOA 3anpoca CO CTaPWI1M HOMepOM QL He3aBI1CI1MO OT HOMepa BeTBI1, 
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Hn H8 I< PHc.S. CxeMa o0pa6oTKH sanpoca 
H BbiUOnHeHHH KOMaHp; B CHCTeMHOM 
Kpe:H:Te WHPMbl Kinetic Systems; IDl -
HCTO'IHHK nporpaMMb1 0 HB - HHTepclle:Hc 
eeTeH, K - KOHTponnep. 

PHC,6, a/ - cllopMaT KO,D;a KOMaH,D;bl HCTOtJHHKa npo
rpaMMbl e cHcTeMHOM Kpe:H:Te cliHPMhl Kinetic Systems; 
6/ - CXeMa cllopMHPOBaHHH BeKTOpa npepbiBaHHH 
B KOHTponnepe cHcTeMHoro Kpe:H:Ta WHPMbl Kinetic 
Systems.· ..... 
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KOIJHDMtpa 118IKDd Janpoca l6aJ 

f!JeKrop npepot&aHvJ1 

B CK KC ynpaeneHI1e AOCTynoM K Mar11cTpa1111 11 o6pa6oTKa aa
npocoe Ha o6CJ1Y*I1BaHI1e 4eHTpaJ11130BaHbl 11 npoBOARTCR KOHTPO~e
pOM no cxeMe He3aB11CI1MbiX aanpocoe /11cnoJlb3Y~TcR J111HI111 L I 14/, 
K B OTBeT Ha Cl1rHaJ1 L=1 BbiAaeT KOMaHAY 4TeHI1R F(1)A(12) 
no aApecy 6noKa, BbiAaewero L. Hn no KOMaHAe F(1)A(12) ycTa
HaBJ111BaeT KOA KoMaHAbl Ha WI1Hbl R 11 c11rHaJ1 Pl·l /pl1c.5/. Ec1111 
e KOAe KoMaHAbl /p11c. 6a/ pa3PRA T • 1, K BblnOilHReT iiO'C'il'eAoea
TeJlbHO KoMaHAbl NA1F 1 11 NA 2F2 • ·Ec1111 pa3PRA T•O, K eblnon
HReT OAHY KOMaHAY NAtFt ; Ha pl1c.5 n?Ka,aH npi1Mep BblnOJ1HeHI1R 
KOMaHAbl 4TeHI1R cTaTycHoro perl1cTpa HB 15 • f"Jp11 aan11c11 Hn AOil*eH. 
BbiAaTb AaHHble Ha WI1Hbl R, a np11 4TeHI111 - np11HRTb AaHHble e 411K
ne BblnOJ1HeHI1R KOMaHAbl• 

PaCCMOTPI1M B Ka4eCTBe npi1Mepa BblnOJ1HeHI1e KOMaHAbl 3ani1CI1 
e napannenbHOH eeTBI1. HB KS~91 11MeeT 6 peri1CTpoe: KoMaH-
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A~. 3anHc~saeM~x H C4HT~saeM~x AaHH~x, craryca, 3anpocos 
H MaCKH 3anpocos't 5/. nepSble 5 1-13 HHX o6ecne4HBaiOT CBR3b MarHCT
pane~ CK 1-1 aeTBH. UHKn 8eT8H 3anycKaeTCR 3anHCbiO 8 perHcTp 
KoMaHA~ 4TeHHR HnH ynpa8neHHR, EcnH 8 3TOT perHCTp 3aHOCHTCR 
KOMaHAa 3anHCH, 4HKn 3anycKaeTCR nocneAYIO~e~ 3anHCbiO AaHH~X 
8 perHCTP 3anHC~8aeM~X AaHH~X. nocneA08aTenbHOCTb 8~nonHeHHR 
KOMaHA~ noKa3aHa Ha pHc.5. npH 3am1CH NUB Al Fl KOA CNAF 
nepenHC~8aeTCR 1-13 11n 8 118. npH 3anHCH NleA 2F 2 AaHHble 1-13 11n 
nepenHC~8aiOTCR 8 118 H 3anycKaeTCR 4HKn 8eTSH, 

5noK C 3anpOCOM Ha oficnylKH8aHHe no KOMaHAe F (l)A(12) 8bi-
AaeT COAeP>KHMoe perHcTpa 3anpoco8 Ha WHHbl R /HanpHMep, cno8o 
GL 8 118/ 1-1 ycraHa8nH8aer cHrHan Pt .. o. ,l\80H4Hbl~ KOA pa3pRAa 
c 8~CWHM npHOPHTeTOM 8 cno8e GL /KOA 3anpoca/ SMecre c nRTH
pa3PRAH~M KOAOM HOMepa CTaH4HH 6noKa ofipa3yiOT aApec cno8a 
8HyTpeHHe~ 03Y KOHTponnepa /pHc,66/, 06oeM 03Y pa8eH lK 11-
pa3PRAHbiX enos; 5 pa3PRA08 8 cno8e OT8eAeHbl AnA aApeca 11n -
npHeMHHKa 3anpoca. 3areM K s~nonHReT KOMaHAY 3anHcH seKTopa 
npepbl8aHHR: Nun A(8)F( 17 ). 576 enos 03Y cny>KaT AnA o6pafioTKH 
3anpocos, ocTanbHble MoryT Hcnonb3o8aTbCR AnA xpaHeHHR AaHH~x 
H AP• 3anHCb H 4TeHHe HH¢OpMa4HH 8 03Y npOH380AHTCR KOMaHAaMH 
KAMAK no aApecy, npeA8apHrenbHO 3anHcaHHOMy 8 perHcTp aApeca. 
npeAYCMOTpeH pe>KHM ysenH4eHHR COAeP>KHMOro perHCTpa aApeca Ha 1 
nocne Ka>KAO~ onepa41-11-1 C 03Y. 0TMeTHM, 4TO 4TeHHe perHCTpa 3a-
npOC08 8 6noKax ¢HPMbl KC npoH380AHTCR KOMaHAO~ F(l)A(12). 4To 
o6ecne4H8aer 803MO>KHOCTb o6pa6oTKH HX 3anpoco8 KOHTponnepoM 
CHCTeMHOrO Kpe~Ta, ,l\nR o6ecne4eHHR 803MOlKHOCTH ofipaOOTKH 3a
npOC08 MOAyne~ APYrHx ¢HPM 8 Kpe~Te CK KC Heo6xOAHMa Hx MOAH
¢HKa4HR. 

3. PA3PA60TKA CTAHAAPTA 60nEE 3¢¢EKTI18HOrO 11CnOnb308AH11R 
MAri1CTPAnl1 KAMAK 

CraHAapT KOMnEKC (COMPEX -Compatible Extended Use of the CAMAC 
Dataway) . pa3pafiaTbl8aeMbli1 coor8eTCT8YIIll!le~ rpynno~ KOMHTeTa ESONE, 
npeAYCMaTpH8aer 88eAeHHe pelKHMa 6onee 3¢¢eKTH8Horo Hcnonb308a
HHR MarHCTpanH Kpei1Ta 8 AOnOnHeHHe K HCXOAHOMy/4 ,1 6 /, 4T06~ 
YMeHbWHTb C.nO>KHOCTH HCnOnb308aHHR MHKponp04eCCOp08 H naMRTH 
6onbwo~ eMKOCTH 8 ycraH08Kax KAMAK,npH pa3pa6oTKe 3Toro craH
.Qapra nocra8neHbl cneAYIO~He 4en1-1: 1 I y8enH41-1Tb o6naCTb aApeca41-11-1, 
,QOCTynHyiO 8 Te4eHHe OAHO~ onepa41-11-1,2/ o6ecne4HTb 8 Kpe~Te aCHHX
POHH~i1 4HKn THna 3anpoC-OT8eT, 3/ yMeHbWI-ITb AnMTenbHOCTb 4HK
naft7~H08~~ CTaHAapT ,QOn>KeH 6~Tb C08MeCTHM CO CTap~M, T,e, 
MOAYnH KOMnEKC AOn>KH~ 6~Tb cnoco6H~ pa6oraTb e OAHOM Kpe~re 
C 6noKaMH, H3rOT08neHH~MH 8 COOTSeTCTSi-11-1 CO CTaHAapTaMH, OnH
CaHHbiMi-1 s I 4,16/, npi-1 pa3pa6oTKe CTaHAapra HCnonb30SaH PRA npeA-
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Ta6JIHQa 2 

~YHKQHH, HcnoJib3yeMwe a cTa~apTe KOMTIEKC 

QyHKQHH THn a,QpecaQHH N HcnoJib3osaHHe mHH 

F(13) -qTeHHe reorpacj;lHtieCKaH 

F(29) - 3anHCb 

F(15) -qTeHHe JlorHtieCKaH 

F(31) - 3anHcb 

F(7)""nepe,Qa- JlorHtiecKaH 
qa seKTopa 
npepbiBaHHH 

ECTb EWl + EWi 
ER1+ER24 

HeT EW1+EW24 
ER1+ER24 

HeT EW1+EW24 

ERl+ER24 

Ta6JIHQa 3 

- a,Qpec, i S,24 
- ,QaHHWe H CTa-

TYC MOAYJIH 

- a,Qpec 
- ,QaHHble 

H CTaTyC 
'MOAYJIH 

- He HCllOJib-
3YIOTCH 

- BeKTOp npe-
pbiBaHHH 

Ha3Ha'leHHe IIIHH MarHCTpaJIH KpeJ':iTa, HCllOJib3yeMbiX 
a CTaH,QapTe KOMllEKC 

06o3HatieHHe Ha3HatieHHe 

A,Qpec 

HcTotiHHK 
cHrHana 

EWt+EW24 
ESl 
ES2 

A.Qpec H cPYHKQHH yCTaHOBJieHbl 
KoMaH,Qa npHHHTa 

K 
K 
M 

EQ 
EAl 

):laHHble YCTaHOBJieHbl 
KoHeQ 6noKa ,QaHHb~ 
Pe3eps 
LlaHHbie 

M,K 
M,K 

H,K 
EA2, EA4, EA8 
ERl+ ER24 
EX BeKTop npepbiBaHHH ycTaHosneH M co CTap

mHM 3anpo
coM 

EZ 

EC 

YcTaHoBKa a HatiaJibHoe 
COCTOHHHe 
C6poc 

no>KeHH~, s~pa6oraHH~X rpynno~ pa3pa6oTKH 6~cTpo~ 
KpoMe peweHHR yKa3aHH~X 3aAa4, B H080M CTaHAapTe 
8~nonHRIOTCA o6pa6orKa 3anpoco8 Ha o6cny>KHBaHHe H 
6no4H~x nepeAa4, 

K 
K 

Ma rHCTpanH /2!/, 

3¢d>eKTHBHee 
3a8epweHHe 
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CTaHAapToM BBOARTCR 5 ~YHK4H~ KAMAK H3 4Hcna peaepeH~x 
B HCXOAHOM CTaHAapTe/16~ npH B~nonHeHHH KOTOp~X MarHCTpanb/M/ 
HCnOnb3yeTCR no-HOBOMy/17//Tafin,2/, 

nepeA HCXOAH~M 0003Ha4eHHeM WHH~, HCnonb3yeMO~ no-HOBOMY, 
A06aenReTcR 6yKBa E (extended) /Ta6n. 3/. [IJHHbl, HcnonbayeMble 
11 no-cTapoMy11

, coxpaHRIOT npelKHee o6oaHa4eHHe. 
BoaMOlKHbl reorpa~H4ecKaR /no3H4HOHHaR/ H norH4ecKaR aApeca-

4HR. npH reorpa~H4ecKo~ aApeca4HH Hcnonb3YIOTCR nHHHR N 
H Heo6xoAHMoe 4Hcno WHH EW, eo epeMR norH4ecKo~ aApeca4HH 
nHHHR N He HcnonbayeTcR, HO ooRaaTenbHa Bb1Aa4a aApeca Ha see 
24 WHHbl EW.MOAynb MOlKeT HMeTb 6onbwe OAHOro norH4eCKOrO aApe
ca, npH4eM B03MOlKHO ero H3MeHeHHe KOMaHAO~ 3anHCH B perHCTPbl 
MOAYnR HnH MexaHH4eCKHM nepeKnl04aTeneM, 

MarHcTpanb KOMnEKC MOlKHO paccMaTpHBaTb KaK ~YHK4HOHanbHO 
cne4HanH3HPOBaHHYIO, npH4eM BeKTOP npepbiBaHHR RBnReTCR OC06biM 
BHAOM AaHHbiX H nepeAaeTCR B 4HKne, OTnH4aiO~eMCR OT 4HKna 
o6MeHa AaHH~MH. nocTyn K K MarHCTpanH KOMnEKC npoH3BOAHTCR 
a cooTseTcTBHH co cTaHAaPTOM EUR 6500/4/. Ha pHc. 7 npHBeAeHa 
speMeHHaR AHarpaMMa 4TeHH~1sl.nony4HB AOCTyn~rHcTpanH, K 
BbiAaeT KOMaHAY H aApec, a B KOH4e HHTepsana 1-3 - CHrHan 
ESt .. t. AApecyeMbl~ MOAYnb B~AaeT AaHHble H cTaTyc, a TaKlKe 
CHrHan ES2 , 1. K npHHHMaeT AaHH~e, BbiAaeT CHrHan ESt ,Q 

H 4epea 50 HC OCB060lKAaeT WHHbl aApeca. MOAYnb B~AaeT CHrHan 
ES2,o H ocsooolKAaeT WHHbl AaHHbiX, a K ocso6olKAaeT M. HHTepsan 
4-5 BBeAeH AnR y4eTa speMeHH ycTaHosneHHR AaHHbiX Ha M. AnR 
npeAOTspa~eHHR 6noKHPOBKH 4HKna HeHcnpaBHbiM MOAyneM KalKAbl~ K 
AOnlKeH HMeTb CTOPOlKeBO~ Ta~Mep, npH cpa6aTbiBaHHH Ta~Mepa Bbi
Aai!_TCR cHrHan ESt- 0, H npH aanHCH c WHH ER CHHMaiOTCR 
AaHHble. 4epe3 50 HC OCB060lKAaiOTCR WHHbl EW. no CHrHany ESt=O 
see MOAYnH KOMnEKC AOnlKH~ oceo60AHTb M. 3To Tpe6osaHHe o6ecne-
4HsaeT TaKlKe npasHnbHYIO peaK4HIO MOA~ne~ Ha cHrHan ACL oT 
KOHTponnepa nocneAOBaTenbHO~ seTBH 4/, C 4enb10 ynpo~eHHR cxeMbl 
MOAYne~ BCe 3aAePlKKH ycTaHOBneHHR CHrHanos Ha WHHaX M AOnlKHbl 
BblnOnHRTbCR a K. MHHHManbHaR AnHTenbHOCTb 4HKna 6YAeT pasHa 
npHMepHO 0,7 MKC/19( 

Ha pHc.8 npHBeAeHa speMeHHaR AHarpaMMa aanHcH. nony4HB 
AOCTyn~ K BbiAaeT KOMaHAY H aApec, 3aTeM 4epe3 100 HC -
AaHHble H a KOHI.Ie HHTepsana 2-3 - cHrHan ESt .. t. AApecyeMbli1 
MOAynb no 3TOMY CHrHany npHHHMaeT AaHHble H reHepHpyeT CHrHan 
ES2- 1. - K 4epea 50 He BbiAaeT cHrHan ESt .. 0 H ocso60lKAaeT 
WHHbl AaHHbiX, E~e 4epe3 50 HC /B KOH4e HHTepsana 5-6/ K ocso-
60lKAaeT WHHbl KoMaHAbl H aApeca. MoAynb no cHrHany ESt. 0 
BbiAaeT CHrHan ES2 -o. a K no 3TOMY cHrHany ocso60lKAaeT M. 
HHTepeanbl 1-2 H 5-6 BBeAeHbl AnR npeAOTBpa~eHHR 6pOCKOB TOKa, 
a HHTepean 2-3 - AnR YCTaHOBneHHR AaHHbiX Ha WHHaX R MarHCTpa
nH. 
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PHc.9, BpeMeHHaH gHarpaMMa UHKna o6pa6oTKH sanpoca 
o6cnyzHBaHHH B cTaH~apTe KOMTIEKC, 

6 8 '10 
lUI~+ ll-19 IUS+ Rll !l-ID fRf 

llrJpec 8npubtHuKe flopec tJ.CTOIIHuKa Koo ~aua11u. 

PHc,IO. ~opMaT BeKTopa npep~aHHH B CTaH~apTe KOMTIEKC. 

~6pa6oTKa 3anpocoe Ha o6cnymHBaHHe npoH3BOAHTCR no pacnpe
AeneHHPH cxeMe, BpeMeHHaR AHarpaMMa o6pa6oTKH npHBeAeHa Ha 
pHc.9 118~npH HanH4HH 3anpoca Ha o6cnymHeaHHe MOAYnb B~AaeT 
~n L-1.·cne4HanbH~H cepBHCH~H 6noK, o6HapymHB cHrHan 
L •1, AeHcTeyeT KaK K H nony4aeT AOCTyn K M. 3aTeM oH BbiAaeT 

<I>YHK4HIO F(17) H CHrHan ES1= 1. B OTBeT Ha 3TO ece MOAYnH 
C L = 1 BbiAaiOT Ha WHHbl E R CBOH BeKTOPbl npepbiBaHHR /pHC. 1 0/, 
npHOPHTeT BeKTOpa 3aAaeTCR pa3PRAaMH KOAa 3aAa4H, npo4ecc 
ycTaHoeneHHR Ha WHHax ER eeKTopa co cTapwHM npHopHTeToM aHa
norH4eH HCnonb3yeMOMY B 6~CTPOH MarHCTpanH AnR ycTaHOBneHHR 
KOAa cTapwero npHOPHTeTa npH cnope K 3a AOCTYn K M. 3ToT npo-
4ecc paccMOTpeH npH onHcaHHH 6M e AaHHOH pa6oTe. 

nocne ycTaHoeneHHR Ha WHHax ER eeKTopa co cTapwHM npHopH
TeToM MOAYnb, BbiAaBWHH ero /nepeAaT4HK/, B~AaeT cHrHan EX=l. 
Bee MOAYnH, cnoco6H~e npHHHMaTb eeKTop, cpaBHHBaiOT KOAbl Ha-
3Ha4eHHR BeKTOpa Ha MarHCTpanH CO CBOHM BHyTpeHHHM KOAOM, Mo
AYnb, B KOTOPOM 3TH KOAbl COBnanH /np~eMHHK/, npHHHMaeT KOAbl 
HCT04HHKa H 3aAa4H c MarHcTpanH H B~AaeT CHrHan ES2-1 •. nepe-

10 
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AaT4HK no ycnoeHIO ES1.ES2 MacKHpyeT HCT04HHK 3anpoca. CepeHc
HbiH 6noK no cHrHany ES2= 1 BbiAaeT cHrHan ES1=0. · 3aTeM npHeM
HHK reHepHpyeT cHrHan ES2 .o. a nepeAaT4HK - CHrHan EX .. o. · 
CepBHCHbiH 6noK CHHMaeT <I>YHK4HIO F~) H oceo6omAaeT M. EcnH 
npHeMHHK He MOmeT no KaKOH-nH60 npH4HHe npHHRTb B~KTOp, OH 
e~pa6aTbleaeT ES2 H AOnonHHTenbHbiH cTaTycHbiH cHrHan /HanpH
Mep, Q /, 4T06bl npeAOTBpaTHTb MaCKHPOBKY nepeAaT4HKOM 3anpoca, 

Heo6XOAHMO OTMeTHTb, 4TO B npoeKTe CTaHAapTa/18/ pa3Aen 
o6pa6oTKH 3anpocoe Ha o6cnymHBaHHe e~e He npopa6oTaH KaK cne-
4H<I>HKa4HR, a npHBeAeH noKa B BHAe OnHCaHHR, 

. B pemHMe 6no4Hblx nepeAa4 4Hcno nepeAaeaeMblx cnoe 4acTo 
HeH3BecTHO e Ha4ane nepeAa4H. ,ll.nR coo6~eHHR o nepeAa4e nocneA
Hero cnoea 6noKa e 4HKne ero nepeAa4H BbiAaeTcR cHrHan KOHEU 
6nOKA Ha WHHY EA1. CHrHan MomeT Bblpa6aT~BaTbCR KOHTponnepoM 
HnH MOAyneM, HO e n1060M cny4ae o6a 3aKaH4HBaiOT nepeAa4y. EcnH 
cHrHan KOHEU 6nOKA B~AaeTcR MOAyneM, oH AonmeH 6b1Tb BbiAaH 
OAHOBpeMeHHO C CHrHanOM EQ = 1 H AaHH~MH, 

4. PA3PA60TKA 6~CTPO~ MArHCTPAnH 

06~He CBeAeHHR 0 6~CTPOH MarHCTpanH, H3nomeHHble Ha pyCCKOM 
R3b1Ke e pa6oTe/5/, 3AeCb He npHBOARTCR. HaH6onee non~oe onHca
HHe 6M npHBeAeHO B npoeKTe CTaHAapTa /20/ H pa6oTaX 21,22/, 
OcHOBHaR CTPYKTYPHaR eAHHH4a 6M - cerMeHT. CerMeHTOM MomeT 
6~Tb KpeHT c MarHCTpanbiO HnH Ka6enb. B KpeHTe ycTaHoeneHHOM 
B 19-AIOHMOBOH CTOHKe, noMe~aiOTCR 26 6nOKOB/22/ ABYX THnoe: ee
AY~HH H BeAOM~H HnH KOHTponnep H MOAYnb. CTpyKTypHaR CXeMa 
CHCTeM~ Ha OCHOBe 6t1 npHBeAeHa Ha pHC, 11, KoHTponnepbl H MOAYnH 
e OAHOM KpeHTe pa6oTaiOT He3aBHCHMO oT APYrHx KpeHToe. EcnH 
KOHTponnepy HeOOXOAHMO CBR3aTbCR C MOAyneM B APYrOM KpeHTe, 
HHTep<J>eHC CBR3H cerMeHTOB /CC/ <IJOPMHpyeT HeOOXOAHM~H TpaKT 
CBR3H. CC MOmeT nponycKaTb COOO~eHHR TOnbKO B OAHOM HnH B OOOHX 
HanpaeneHHRX, 8 6M Hcnonb3yeTCR OAHH THn HHTep<J>eHca, T,e. 
Ha3Ha4eHHe WHH M H npoToKon CBR3H eAHHble AnR eceH M He3aeH
CHMO OT Ha3Ha4eHHR H OODeMa CHCTeM~. 

Ha3Ha4eHHe WHH 6M noKa3aHO B Ta6n,4/ro~0TMeTHM, 4TO HCnOnb-
3YIOTCR COBMe~eHHble WHHbl aApeca H AaHHbiX; MarHCTpanb AOCTyna 
<I>YHK4HOHanbHO cne4HanH3HpoeaHa, HO KOHCTPYKTHBHO BblnOnHeHa 
BMecTe c ocHoBHOH M. B 3TOH TafinH4e M 03Ha4aeT MOAYnb, A -
ap6HTP, T,e. norH4eCKaR CXeMa, CMOHTHpOBaHHaR Ha M B cepeAHHe 
KpeHTa H HHH4HHPYIO~aR np04ecc ap6HTpama - YCTaHOBneHHR BeKTOpa 
CTapwero npHOPHTeTa Ha WHHaX AL. ~HHbl nHTaHHR B Ta6nH4e He no
Ka3aHbl, 

TaK KaK e 6onbwHx ycTaHoBKax <I>H3HKH BbiCOKHX 3HeprHH 4Hcno 
MOAyneH 3neKTpOHHKH AeTeKTOPOB eenHKO, AnR ynpo~eHHR HX CXeMbl 
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PHc. II. CTPYKTypHaH cxeMa cHcTeMbl Ha ocHoee 6biCTpoi1 
~.arHCTpaJIH H cPYHK~HOHaJibHble ypOBHH ee KOMIIOHeHTOB: 
HIT - HCTQqHHK rrporpaMMbl 0 HHn - HHTep$.ei1c HCTQqHHKa 
rrporpaMMbl 0 CC - HHTepclJeHC CB.H3H cerMeHTOB 0 M C - Ma
rHcTpaJib cerMeHTa, M - MO~YJib, 

H yMeHbWeHHR CTOHMOCTH B KpeHTe BBeAeHa AOnOnHHTenbHO TaK 
Haa~eaeMaR T-MarHCTpanb. 0Ha npeAHa3Ha4eHa AnR c6opa pacceRH
H~x AaHH~X 6e3 3aTpaT epeMeH~ Ha 4TeHHe MOAyneH C HyneBOH 
~H~opMa~~eH, YpoeeHb cHrHana ET onpeAenReT, KaKaA ~H~opMa
~~R nepeAaeTcR no T-w~HaM: ynpaenR~~aR ~n~ cTaTycHaR /p~c.12/. 
B Ta6n, 5 np~BeAeHbl pe>KHMbl o6MeHa ~H~OpMa~HeH B 6M, a Ha PHC, 13 
e~eHHaR AHarpaMMa 4TeH~R OAHOro cnoea AaHH~x e K. AnHTenb
HOCTb ~~Kna B 6M B pe>K~Me OAHOCnOBHOH nepeAa4~ COCTaBnReT 
0,1 MKC, 4TO AOCT~raeTCR np~MeHeHHeM ~HTerpanbHWX CXeM Cep~~ 
3CJ1. 

np~ aApeca~~H HeCKOnbKHX MOAyneH C006~eH~e ap;pecoeaHO OAHO
epeMeHHO HecKonbK~M MOAYnRM. Pacw~peHHbiH aApec nony4aeTcA 
B 3-~HKnoeoH nepeAa4e npH KoceeHHOH aApeca~~~. CHrHan~ AS, AK 
o6ecne4HBa~T p;~anor aanpoc-oTeeT ~ AeHCTBY~T B Te4eHHe OAHoro 
~~Kna /Ta6n.4/. HanH4He 3THX cHrHanoe, a TaK>Ke c~rHana OK 
3aCTaBnReT OCTanbHWe 6nOK~ CHRTb CHrHan~ C M ~ rapaHT~pyeT 
HeBMewaTenbCTBO APYr~x K np~ ewnonHeHHH MaKpoonepa~HH c MOAY
flRMH B pa3nH4H~X KpeHTaX. c~rHan OK'"' 1' YCTaHoeneHHbiH I<OHT
ponnepoM B KpeHTe 6 AnR aApeca~HH MOAYnR,YAep>K~BaeTCA B HeM 
s Te4eH~e AnHTenbHOCT~ MaKpoonepa~H~, T.e. noKa K YAeP>K~BaeT 
GK = 1 B KpeHTe fl .• no3TOMY, HeCMOTPR Ha OTCYTCTBHe ClflrHanoe 

AS, AK e Kpeihe 6, OH aa~~~eH OT AOCTyna co ClopoHbl APY
r~x /pHc~f K. 
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Ta6JIH~a 4 

Ha3HaqeHHe mHH 6biCTpoi1 MarHcTpaJIH 

06osHaqeHHe 
cHrHaJia 

Ha3eaHHe 

AS 
AK 
WT 
CB 
NH 
BK 

NK 

AD 
RD 
DS 
DK 
PA 
PE 
AL 
AP 
AO 
vv 
OK 

IT 
SR 
SL 

ET 
'l'L 

0CHOBHaR MarHCTpaJih 

CHHXPOCHrHaJI a~peca 
f!O~TBep~eHHe a~peca 

Tpe6oeaHHe 3a~ep>KKH 
O~HocnoeHan/onoqHan rrepe~aqa 
O~HOHarrpaeJieHHan rrepe~aqa 

f!O~TBep~eHHe 3aHf!TOCTH 
MarHCTpaJIH 
Herro~Teep~eHHe 3aHf!TOCTH 
MarHCTpaJIH 
~pec/,naHHbre/32 mHHbi/ 
l.fTeHHe/3a!IHCb 
CHHxpocHrHaJI ~aHHbiX 

f!O~TBep~eHHe ~aHHbiX 

tJ:eTHOCTb 
Pa3pemeHHe qeTHOCTH 
BeKTOP ap6HTpa>Ka/6 mHH/ 
3anpoc ap6HTpa>Ka 
Pa3pemeHHe ap6HTpa>Ka 
BeKTop ycTaHOBJieH 
f!O~TBep~eHHe npe~OCTaBJieHHR 

MarHCTpaJIH 
YcTaHOBKa B naqaJibHOe COCTOHHHe 
3anpoc oocJiy>KHBaHHH 
Tiocne~oeaTeJibHaH JIHHHR 

Bcero 57 mHH 

T-HarHCTP_~ 

Pa3pemeHHe p;.rur T-nmH 
T-nmHbl /32 mHHbi/ 

'l'P T-KoH-raKT 

Bcero 34 IIIHHbl 

KeM Bbr
~aeTCH Ha3HaqeHHe 

K 
M 

cc 
K 
K 

CC,M 

CC,M 

K/K,H 
K 
K 
M 

K,M 
K,M 

K 
K 
A 
A 

K 
K 
H 

K 
K,N 

~peca~Hn H 
coo6~eHHe eTa-
Tyca CBfi3H 

~aHHble H 
ynpaeJieHHe 
o5MeHoM 
~aHHblX 

apoHTpa>K 
NarHCTPaJIH 

·---
·-
[!~~~~--
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PHc.l2. CxeMa pa3BO~KH mHH 
T-MarHcTpaJIH. 

AD 

AS 

MJ:,. I 7 

RD I 
DS I 7 
DK : I 

/tfO~"' I l 1 

I 

CB=O 
NH=O 

ra:o 
i'IH=O 

PHc.13. BpeMeHHaa ~HarpaMMa 
O~HOa~pecHOI'O qTeHHa THna 
3anpoc-OTBeT B 6hlCTPOH Mai'HCT
paJIH. L - 3a~ep~Ka B Mo~yJie, 
S - 3a~ep~Ka BbJ,D;aqH CJie~YIO

~ero CHI'HaJia, B - 3a~epna 

B Mai'HCTpaJIH. 

Ta6JIH~a 5 

UHKJI 
a~peca 

UHKJI 
~aHHbiX 

P~HMbi o6MeHa HHcPOPMa~HeH B 6biCTpoH MarHCTpaJIH 

Mpeca~Ha 

06JiaCTb 
a~peca~HH 

CB 

NH 

0 

0 

llepe~aqa O~HocJioe

uaa 

NH=O NH..,t 
O~Horo MO~yJia HecKOJibKHX Mo~yJieH 

CB =0 
CB. 1 

0 

.[(aHHbie 
YnpaeJieHHe 

0 

BJioqHaa flo pacmHpeH
HOMY a~pecy 

3anpoc- 3anpoc- O~HOHanpae- 3anpoc-
OTBeT OTBeT JieHHaa OTBeT 

B 5M Hcnonb3Y~TCR norH4eCKHH H reorpa$H4eCKHH cnoco6~ aApe
ca~HH. PeKoMeHAYeM~H $opMaT aApeca npH norH4eCKOH aApeca~HH 
npHBeAeH Ha pHc.15a12t/, TaKHM oopa3oM, MaKCHManbHoe 4Hcno cer
MeHTOB paBHo 255, B KamAOM MO*Ho npRMO aApecoBaTb 16 McnaB. 
EcnH Heo6xOAHMO aApecoBaTb 6onbwe 16 McnaB, cerMeHTY MoryT 
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PHc.l4. CxeMa BhlnOJIHeHHa MaKpoonepa
~H C MO~yJiaMH B pa3HhlX Cei'MeHTaX, 
K - KOHTpOJIJiep, M - MO~YJib, CC -
HHTe~efic cea3H cerMeHToe, A H B -
cerMeHTbi. 

PHc.l5. ~opMaThl a~peca~H B 6hlcTpoA 
Mai'HCTPaJIH: a/ peKOMe~yeMhlA DPH 
Jior~eCKOH a~peca~HH; 6/ npH reor
pa~~ecKOH a~peca~HH. 

~ 

34 lit 0 
a IAIPtc ct~,.,~ero I A4p•c "'D4JIAII I A4Ptc 6 "'DIY"' I 

A8Pic !JCTpoli.cm6a 

Jl 

6 IAIPIC ClaiiiiH1(J ----0----
0 

/)DtPGIP&liiiCit~t!Z 
().~PIC 

6~Tb npHCBOeH~ HeCKOnbKO aApeCOB H3 4Hcna 255. 4Hcno pa3PRAOB, 
HCnonb3yeMOe AnR aApeca B MOAyne, 3aBHCHT OT THna MOAynR. npH 
aApeca~HH cerMeHTa HHTep$eHc CBR3H cerMeHToB, nony4aR aApec, 
ycTaHaBnHBaeT B 0 pa3PRA~ aApeca cerMeHTa. 3To ynpo~aeT MOAYnb, 
T.K. n03BOnReT HCKn~4HTb B HeM CXeM~ AeWH~pa~HH aApeca CerMeH
Ta. $opMaT aApeca npH reorpa$H4eCKOH aApeca~HH noKa3aH Ha 
pHc.156. nocne 3aHyneHHR nonR aApeca cerMeHTa cne~HanbH~e 
cxeM~, pa3Me~eHH~e BMeCTe C ap6HTPOM Ha 3aAHeH naHenH KpeHTa, 
on03HaB 27 HyneH B CTapWHX pa3pRAaX aApeca, B~Aa~T CHrHan 
ET=l, AeWH$PHPY~T KOA reorpa$H4ecKoro aApeca H B~Aa~T cHr
Han TL=l Ha cooTBeTCTBY~~Y~ T-wHHy. B~6paHH~H MOAYnb B~AaeT 

B K cHrHan AK=1, Aanee ~HKn npoTeKaeT KaK o6~4HO. 
npH aApeca~HH HecKonbKHX MOAyneH CC onoaHaeT B cnoBe aApeca 

aApec cerMeHTa H, ecnH BTOPOH pa3PRA G=l, ycTaHaBnHBaeT nep
B~H paapRA L. L · HOAYnb B~6paH, ecm-1 L .t. KoM6HHa~I1R aApeca 
cerMeHTa /0 11n11 OAHH 113 255/ H pa3PRAOB G,L n03BOnR~T aApe
COBaTb MOAYnl1 B OAHOM, HeCKOnbKI1X 11n11 BCeX cerMaHTaX. npH 
3TOM BMecTo Cl1rHanoB AK, DK AnR ycTaHoBneHI1R CBR311 K H MOAY
nR HcnonbayeTcR cHrHan WT. · 

B CC B HanpaBneHHH coo6~eHHR /cM,pHc.16/ MomHo B~Aeni1Tb 
norl14eCKHe ~enH MOAYI1R 11 K 20~ nepBble ynpaBnR~TCR CO CTOPOHbl 
cerMeHTa A,BTop~e ynpaBnRIOT cerMeHTOM 5. K, Ha4HHaR cBR3b, 
BKn~4a·eT CTOPO*eBOH Tai1Mep, 061:d4HO copac~BaeM~H Cl1rHanoM 
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·PHc.l6. CxeMa cBH3H cerMeHTOB, 
CC - HHTep~eHC CBH3H cerMeHTOB, 
K - KOHTponnep, M - Mo~ynb. 

BeKrop 
KOHTpo1111epa 

AS 
(RJ.~)~I 

(llt.4)~ 
J 

(/IJ. 3) ! fTtl 

(RJ.2) ! Ill. I ..... 

(111..1) j !Ill. I 

(Rt.oJ t !Ill I, I 

Ma1ucrpa11b 

1U.s 

/IJ.y 

IIJ.3 

111..2 

111.1 

IIJ.O 

PHc.l7. norH~ecKan cxeMa QeneH 
KOHTponnepa ~H ~OCTyna K 6bJCT
pOH MarHCTpaJIH, 

16 

OO~Taep~~eHHR OT MO~ynR. 
3TOT CHrHan OT MO~ynR a 
~pyroM cerMeHTe nocTynHT 
3Ha4HTenbHO 003~e, 4eM OT 
MO~ynR a O~HOM cerMeHTe 
c K. no3TOMY cc a~~aeT 
cHrHan WT=1 ~nR c6poca 
Ta~Mepa a K. Bee apeMeHH~e 
3a~ep~KH, Heofixo~HM~e ~nR 
npoae~eHHR caR3H c cerMeH
TOM 6, aao~RTCR norH4eCKH
MH ~enRMH KOHTponnepa CC. 
3To ocao6o~~aeT K, ae~y~H~ 
o6MeH, OT He06XO~HMOCTH 
xpaHHTb HH~OpMa~H~ 0 3a~ep~
KaX ~nR acero TpaKTa CaR3H. 

Bee apeMeHH~e 3a~ep~KH, 
HanpHMep 3a~ep~Ka a~~a4H 
o~Horo cHrHana nocne ~pyro
ro, a~~a~TCR K. B 6no4H~x 
nepe~a4ax THna 3anpoc-oTaeT 
cnoaa ~aHH~X TaKTHPY~TCR 
o6oHMH ~POHTaMH cHrHanoa DS 
/npH 3aOHCH/ H aK /npH 4Te
HHH/. 

norH4eCKHe ~enH MO~ynR 

CC co~ep~aT Ta6nH~Y pacnpe
~eneHHR coo6~eHH~. Pa3pR~~ 
a~peca cerMeHTa a cnoae a~
peca cny~aT yKa3aTeneM a~
peca a 3TO~ Ta6nH~e. O~HH 
pa3pR~ a~6paHHoro cnoea Ta6-
nH~~ onpe~enReT, ~on~eH nH 
CC nepe~aTb ~anbwe coo6~eHHe, 
aTopo~ - a~pecoaaHo nH coo6-
~eHHe 3TOMY cerMeHTy. 

0CHOaH~e pecypc~ 6M - 3TO 
cerMeHT~ H CC, COOTaeTCTaeH
HO cTapwH~ pa3pR~ AL5 
onpe~enReT, KO~ noKanbHOro 
(AL5=~ HnH rno6anbHoro 
(AL5=1) npHOPHTeTa HeCyT oc
TanbH~e 5 pa3pR~oa AL/pHc,17/. 
DTMeTHM, 4TO ypoaeHb npHo
PHTeTa coo6~eHHR c noKanbH~M 
npHOPHTeTOM npH nepe~a4e 

'" 

B ~pyro~ cerMeHT MeHReTCR, TaK KaK CC npHcaaHaaeT eMy C06CTaeH
H~~ ypoaeHb, B fiM npHMeHReTcR pacnpe~eneHHoe ynpaaneHHe ~o
cTynoM K M cerMeHTa, K a~~aeT CHrHan AR=1, H ap6HTP npoaepR
eT, co6HpaeTCR nH K, Hcnonb3Y~~H~ M a ~aHH~~ MoMeHT apeMeHH, 
ocao6o~HTb ee, T.e. ycTaHoaHTb CHrHan GK-0. · EcnH ~a, apfiHTP 
abl~aeT CHrHan AG .. 1, 3acTaanRR Ka~~~~ H3 cnopRIIIHX 3a M KOHT
ponnepoa n~TaTbCR ycTaHoaHTb cao~ aeKTOP Ha WHHax AL.norH-
4ecKaR cxeMa ~ene~ K, abl~a~Hx aeKTOP Ha M, npHae~eHa Ha 
pHCo 17, a npHMep ~H,rpTMMbl npo~ecca ycTaHoeneHHR cTapwero 
aeKTopa - Ha pHco18 23 . CnopRT 3a ~ocTyn K M TPH K: A,B -
a KpaHHHX CTaH~HRX H 6 - a cepe~HHe cerMeHTa, npHBe~eHbl aeKTO
p~ Ka~~oro H3 HHX H nocne~oaaTenbHO B~~aaaeM~e HMH Ha WHH~ AL 
Ko~~. a TaK~e 3Ha4eHHR cHrHana BEKTOP YCTAHOBnEH. Ko~bl Ha wH
Hax AL npHae~eH~ Ha HaKnaHH~x nHHHRX ~HarpaMM~. EcnH aHyTpeH
HH~ KO~ aeKTopa a K MeHbWe KO~a Ha WHHax AL, K He a~~aeT 
Mna~wHe pa3pR~bl caoero aeKTopa Ha WHHbl AL /pHc.17/. EcnH ace 
pa3pR~~ aHyTpeHHero Ko~a K H Ko~a Ha WHHax AL coana~a~T, 

cxeMa a K e~~aeT CHrHan BY=lo B n~6oM cny4ae He no3~e 4eM 4e
pe3 4 3a~ep~KH MarHCTpan7 ~rMeHTa aeKTOp CTapwero npHOPHTeTa 
ycTaHoaHTCR Ha WHHax AL 23 , a ace ocTanbHble K 6y~yT ono-
BellleH~, 4TO OHH npoHrpanH cnop o Ap6HTP abl~aeT CHrHan VV =1 
H o~H~aeT cHrHana AK=O, 03Ha4a~~ero KOHe~ TeKy~ero ~HKna Mo 
Ap6HTP a~~aeT cHrHan AG .. o, a 3aHHMa~~H~ MarHcTpanb K - cHrHan 
GK= 1 

B cnope 3a ~OCTyn K CC Hecno~HaR norHKa a CC B COOTaeTCTaHH 
c Ta6n.6 onpe~enReT, KaKOMY H3 ~ayx coo6~eHH~ oT~aTb npe~no4-
TeHHe /21/. 

r/A,t 

lo~u ,~~ 

Ka 
OfOKH 

PHc.l8. ~HarpaMMa npoQecca ycTaHOBneHHH BeKTOpa cTap
mero npHopHTeTa Ha mHHax AL o K - KOHTponnep, BY -
cHrHan BEKTOP YCTAHOBnEH, B - sa~epJKKa cHrHana B Ma
rHcTpanH cerMeHTa. 
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Ta6mu~a 6 

llpHOPHTeTHOCTb coo6meHHH npH cnope 3a HHTep~eHC CB~3H 
cerMeHTOB 

YpoBHH npHOPHTeToB ~Byx coo6meHHH 

JlOKaJibHblif 

fno6aJibHbiH 

rno6aJibHbiH npH 
a~pecauHH He
CKOJibKHX 
MO~yJieH 

fno6aJibHbiH 

JloKaJibHbiH 
fno6aJibHbiH 

rno6anbHbiH npH 
a~pecauHH He
CKOJibKHX 
MO~yJieH 

fno6aJibHbiH 

CTapmHH npHOPHTeT 

llepBhlH ITOCTYITHBWHH 
rno6anbHhlH 

rno6aJibHbiH npH a~pecaumi 
HeCKOJibKHX MO~yJieH 

CTapmHH BeKTOP 

An~ onoee~eH~R npo~rpaewero K ~cnonb3Y~TCR w~H~ BK,NK. 
CC MO>KeT B~AaTb c~rHanbl BK, NK TOnbKO e Te4eH~e LI~Kna aApe-
ca, KOA~PYR Ha H~X ~H~OpMal..l~~ 0 CTaTyCe nyT~ CB~3~, KOTOP~H 

CC n~TaeTCR YCTaHOB~Tb, MOAYnb MO>KeT B~AaTb 3T~ C~rHan~ TOnbKO 
e Te4eH~e LI~Kna AaHH~x, coofi~aR no H~M, no4eMy oH He Mo~eT 
np~HRTb ~n~ B~AaTb AaHH~e. 

PaccMOTP~M npo1..1ecc c6opa pacceRHH~x AaHH~x/24~ K 3Toro 
npOI..IeCCa pa3Me~aeTCR B OAHOM cerMeHTe C o6cny>K~BaeM~M~ ~M MO
~nRM~. B XOAe ~~3~4ecKoro 3Kcnep~MeHTa K YAeP>K~eaeT c~rHan 
ET.Q, 3acTaanRR MOAYn~ B~AaBaTb ceoH cTaTyc Ha cooTBeTcT
ey~~Y~ T-w~HY /p~c. 12/. no np~XOAY Tp~rrepa co6~T~R K 4~TaeT 
c~rHanbl c 3T~x w~H ~ y3HaeT, KaK~e MOAYn~ nony4~n~ HeHyneey~ 

~H~opMai..I~K>. 3aTeM K BbiAaeT c~rHan ET = 1. 4TO no3sonReT eMy ~c

nonb3oeaTb T-w~H~ AnR ~HA~B~AyanbHOH aApeca1..1~~ MOAyneH. MoAynb 
BbiAaeT AaHHble Ha w~Hbl AA ~ MO>KeT nepeAaTb 6onbwe OAHOro cnoea, 
coo6~aR c~rHanaM~ BK, NK o KOHI..Ie 4TeH~R AaHH~x. KoHTponnep~ 
e pa3n~4H~x cerMeHTax, 3aKOH4~B onpoc MOAyneH, MoryT 3aTeM ne
peAaTb AaHH~e no M e ocHOBHOH K. 

06pa6oTKa 3anpocoe Ha o6cny>K~BaH~e e 6M MO>KeT npoBOA~TbC~ 
ABYMR cnoco6aM~/25/, B nepeoM cny4ae MOAYnb c 3anpocoM, AeH
CTBYR KaK KOHTponnep, B 06bi4HOM LI~Kne 3an~C~BaeT ~H~OpMai..I~IO 

0 3anpoce B KaKoH-n~6o Hn, Bo BTOPOM - n1060H MOAYnb MO>KeT B~

AaTb c~rHan SR = 1 Ha o6~y~ w~HY. Cne1..1~anbHbiH 6noK o6cny>K~ea-
H~R, cneAR~~H 3a cocTORH~eM c~rHana SR. AeHCTBYR KaK K, 
o6pa6aTweaeT 3anpoc. np~ 3TOM OH MO>KeT ~cnonb30BaTb T-w~Hbl. 
3ToT 6noK MO>KeT caM o6cny>K~Tb 3anpoc ~n~ 3an~caTb ~H~pMai..I~IO 
o 3anpoce e OA~H ~3 K. 
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CneAyeT OTMeT~Tb, 4TO CTaHAaPT Ha 6M pa3pa6aT~BaeTCR TaK, 
4T06~ o6ecne4~Tb B03MO>KHOCTb C03AaH~R pa3n~4H~M~ rpynnaM~ 

3Kcnep~MeHTaTopoe coeMecT~Moro nporpaMMHoro o6ecne4eH~R. Kpo
Me Toro, pa3pa6aT~ea~TCR anrop~TMW AnR A~arHoCT~K~, ~H~I..I~a

n~3al..l~~ C~CTeMW ~ T.A. 

5. OC06EHHOCTH HHTEP~E~COB 

0CHOBH~e CTPYKTYPH~e xapaKTep~CT~K~ pacCMOTpeHH~X ~HTep

~eHCOB np~BeAeH~ B Ta6n.]. 

Ta6JIHUa 7 

0CHOBHbie CTPYKTYPHble xapaKTepHCTHKH HHTep~eHCOB ----
CTpyKTYPHbie xapaKTepHCTHKH 

HHTep~eHCOB 

THn HHTep~eftca 

.UE KC KOMITEKC BM 

THn OCHOBHOH MarHCTpaJIH: 
a/ cneuHa~H3HpoaaHHa~ 
6/ HecneuHaJIH3HpoBaHHa~ 

THn MarHcTpaJIH ~ocTyna: 
a/ cneuHaJIH3HPOBaHHa~ 
6/ HecneuHaJIH3HpOBaHHa~ 

YnpaBneHHe ~ocTynoM: 
a/ ueHTpaJIH30BaHHOe 
6/ pacnpe~eJieHHoe 

CxeMa ~ocTyna: 
a/ "uenottKa" 
6/ He3aBHCHMble 3anpOCbl 

06MeH HH~OpMaUHeH: 
a/ O~HOHanpaBJieHHbiH 

6/ THna 3anpoc-oTBeT 

+ 

+ 

+ 

+ 

+ 
B KpeHTe 

+ 
B BeTBH 

06pa60TKa 3anpOCOB 06CJI~HBaHH~: 
a/ ueHTpaJIH3oBaHHa~ + 
6/ pacnpe~eJieHHa~ 

+ 
+ + 

+ + 
+ 

+ + 
+ 

+ 
+ + 

+ + 
B KpeHTe 

+ + + 
B BeTBH 

+ + 
+ 

An~ H c Hecne1..1~an~3~poeaHHOH M p,n~TenbHOCTb LI~Kna np~ OAHo
cnoBHOH nepeAa4e 6onbWe, T.K. I..IHKn COCTOHT ~3 HeCKOnbKHX nocne
P,OBaTenbH~X LIHKnoe nepeAa4H ap,peca, p,aHHWX ~ T.n. B TO >Ke epe
MR npH 6no4HOH nepep,a4e AIT~TenbHOCTH LIHKnoB H co cnei..IHan~3H
poeaHHOH H Hecnei..IHan~3HpoeaHHOH M paBHW. TaK~M o6pa3oM, H c 
Hecnei..IHanH3~poeaHHOH M opHeHTHpoeaH Ha o6MeH HH~opMai..IHeH 
B 6no4H~x nepep,a4ax. 
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npi1MeHeHI1e e lit cxeMbl. AOCTyna 11~eno4Ka 11 CHI1lKaeT era HaAelK
HOCTb 11 yeeni1411BaeT epeMR AOCTyna K M np11 6onbwoM 411Cne K. 
B cny4ae pacnpeAeneHHOH cxeMbl AOCTyna K M Tpe6yeMoe ycnOlKHe
HI1e cxeMbl K nerKo YAOBneTeopReTcR npi1MeHeHI1eM lAC BbiCOKOH cTe
neHI1 11HTerpa~l111. 

B CK ~E MecTa pa3Me~eHI1R ceMI1 lAB 11 npl1eMHI1KI1 3anpocoe ~K
CI1poeaHbl, TOrAa KaK e CK KC pa3Me~eHI1e lAB 11 11x 411Cno ~11KCI1-
pyeTcR nporpaMMOH, a npl1eMHI1KI1 3anpocoe MoryT nepeHa3Ha4aTbCR 
nporpaMMOH e xoAe 3Kcnepi1MeHTa. HeAOCTaT04HaR BMeCTI1MOCTb AflR 
CI1CTeM aBTOMaTI13a~l111 YCKOpi1TeneH 11 3KCnepi1MeHTOB $11311KI1 Bbi
COKI1X- 3Hepri1H np11eena K pa3pa6oTKe cnoco6oe pacw11peH11R CK ~E 
AO ABYX/9,26/ 11 Tpex/27/ OCHOBHbiX KpeHTOB, Oco6eHHOCTbiO CK llE 
RBnReTcR B03MOlKHOCTb aApeca~1111 no w11HaM IDC BToporo MOAYflR 
B Te4eHI1e OAHOrO ~11Kfla, 

CTaHAaPT KOMnEKC RBnReTcR pa3BI1TI1eM cTaHAapTe KAMAK, no3-
TOMY B HeM 11CnOnb3yeTCR ~eHTpani130BaHHOe ynpaeneHI1e AOCTynoM 
K M, AOCTyn ocy~ecTBnReTCR no cxeMe 11~eno4Ka 11 , reorpa<l>114ecKaR 
aApeca~I1R BblnOflHReTCR 4epe3 KOHTponnep KpeHTa. ACI1HXPOHHbiH 
~11Kn o6MeHa 11H<I>OpMa~l1eH Tl1na 3anpoc-oTeeT e cTaHAapTax KOMnEKC 
11 6M nOBbiWaeT HaAelKHOCTb 06MeHa 11 COBMeCTHO C norl14eCKOH aA
peca~l1eH o6ecne411BaeT B03MOlKHOCTb WI1POKOrO npi1MeHeHI1R M11Kpo
npo~eccopoe,naMRTI1 60flbWOH eMKOCTI1 11 YCTPOHCTB C pa3fli14Hb1M 
6biCTPOAeHCTBI1eM. TaK, Hanpi1Mep, norl14ecKaR aApeca~I1R no3eo
nReT aApecoBaTbCR K naMRTI1 B HeCKOflbKI1X 6noKaX KaK K eA11HOH 
naMRTI1. BeeAeHI1e e KOMnEKC pacnpeAeneHHOH o6pa6oTKI1 3anpocoe 
yMeHbWI1no epeMR o6pa6oTKI1 AO OAHOro ~11Kna M 11 o6ecne411no 411c
no 11CT04HI1KOB 3anpOCOB, paBHOe 256, npl1eMHI1KOB ~ 64 11 npi10pi1-
TeTOB 3anpocoe - 1024. 
-. Pa3pa6aTb1BaeMaR 6M 11MeeT PRA yHI1KanbHbiX ceoHcTB, Tpe6yl0~11x 
nepeopl1eHTa~l111 pa3pa60T411KOB CI1CTeM aBTOMaTI13a~l111 ~113114eCKOrO 

3KCnepi1MeHTa 11 11CnOflb3YIO~I1X 3TI1 CI1CTeMbl <I>113HKOB-3KCnepi1MeHTa
TOPOB/23/, nno~aAb nnaTbl 6M e 2,5 pa3a 6onbwe nno~aA11 nnaTbl 
KAMAK, 4TO no3BOnReT BblnonHI1Tb Ha nnaTe 3Ha411TenbHO 6onee 1111H
TenneKTyanbHble11 K 11n11 MOAYflb. 3Toro Tpe6yeT, e 4aCTHOCTI1, He
o6XOA11MOCTb MI1H11MI13a~I1H epeMeHI1 pa6oTbl K c M, TaK KaK e KalKAbiH 
AaHHbiH MOMeHT epeMeHI1 M MOlKeT 11cnonb3oBaTbCR TOflbKO OAH11M K. 
laKHM o6pa30M, B OAHOM cerMeHTe MOIKHO C03AaTb cpaBHI1TeflbHO 
MO~HYIO aBTOHOMHYIO CI1CTeMy. Ecn11 OKalKeTCR He06XOAI1MbiM, HeCTaH
AaPTHble ycTpOHCTBa n1060H CflOlKHOCTI1 11 Bbi411CflHTeflbHOH MO~HOCTI1 
MoryT noAKfll04aTbCR c noMO~biO Ka6enbHbiX cerMeHTOB. B co4eTaHI111 
c aci1HxpoHHbiM ~11KnoM o6MeHa Tl1na 3anpoc-oTeeT 3To 3Ha411TenbHO 
o6ner4aeT pa6oTy c MaKeTaMI1 11 npoTOTHnaMI1 ycTpOHCTB. 

B 6M eo3MOlKHa npaKTI14eCK11 n106aR KOH<I>11rypa~I1R CI1CTeMbl: Aepe
eo, 3Be3Aa, KOflb~o 11 AP·• npl14eM noAKfll04eHI1eM Ka6enbHoro cer
MeHTa MOIKHO C03AaTb 6biCTPbiH TpaKT CBR311 AflR OOXOAa npoMelKy
T04HbiX cerMeHTOB. 3Ta AOnOflHI1TeflbHaR CBR3b noTpe6yeT fli1Wb 
06HOBI1Tb Ta6nl1~bl pacnpeAeneHI1R COOO~eHI1H B CC/26~ 
2.0 

AApeca~HR OAHOBpeMeHHO HeCKOflbK11X MOAYfleH ynpo~aeT 11 YCKO
pReT YCTaHOBKy 60flbW11X CI1CTeM B Ha4aflbHOe COCTORHI1e 11 CI1HXpo
HI13a~HIO pa6oTbl pa3fli14HbiX YCTPOHCTB B CI1CTeMax c6opa AaHHbiX, 
feorpa<!>l14eCKaR aApeca~I1R n03BOflReT 6b1CTPO HaCTpai1BaTb CI1CTeMbl 
Ha pa60411H pelKI1M nocne BKfll04eHI1R ni1TaHI1R, a TaKlKe BeCTI1 aBTo
MaTI13HPOBaHHbiH KOHTPOflb pa6oTocnoco6HOCTI1 60flbWOH CI1CTeMbl /21/ 

CMewaHHble ~HKnbl o6ecne411BaiOT BblnonHeHI1e cneAYIO~I1X onepa- • 
~11H: 4TeHI1e, MOA11<1>11Ka~I1R, 3ani1Cb B OAHOM HenpepbiBHOM ~11Kfle, 

K BbiAaeT aApec 11 cl1rHan RD= 1, 411TaeT cnoeo AaHHblx, MOA11<1>11-
~HpyeT era, 3aTeM BbiAaeT c11rHan RD =0 11 3anl1cbleaeT MOA11<1>11-
~11poeaHHoe cnoeo no TOMY IKe aApecy, np11 BblnonHeHI111 3Toro ~11K
na Hanl1411e c11rHanoe AS-1, AK. -1 rapaHTI1pyeT HeeMewaTenbcTeo 
APYrHx K. noAo6HaR nocneAoBaTenbHOCTb onepa~I1H Heo6XOA11Ma, 
Hanpi1Mep, B MHOronpo~eCCOPHbiX CI1CTeMaX AflR KOOPA11Ha~l111 11CnOnb-
30BaHI1R o6~11x pecypcoe/25/. 

BpeMR AOCTyna K K M MI1HI1MI1311pyeTcR pacnpeAeneHHOH cxeMOH 
AOCTyna 11 TeM, 4To K, 3aHI1Mai0~11H M, cl1rHanl1311pyeT a HaMepeHI111 
oceo6oA11Tb ee ycTaHOBKOH cl1rHana GK=O 3a HecKonbKO ~11Knoe 

AO OKOH4aHI1R pa6oTbl. B Te4eHI1e 3TI1x ~11Knoe npoi1CXOA11T npo~ecc 
ap611TpalKa, 11 K MOMeHTY oceo6olKAeHI1R M HOBbiH K ylKe roToB 3a
HRTb ee. 

AApeca~I1R K o6nacTRM AaHHbiX 11 ynpaeneHI1R YHI1<1>11~11poeaHa, 
HO o6nacTb ynpaeneHI1R 3a~11~eHa aT cny4aHHoro AOCTyna, TaK KaK 
np11 aApeca~l111 K HeH Heo6XOA11MO BbiAaTb cl1rHan CB=O e ~11Kne 
aApeca /Ta6n.5/. Bo3MOlKHbl TpeX~I1KflOBble nepeAa4H, B KOTOPbiX 
nocneAOBaTeflbHO nepeAaiOTCR aApec, HOMep peri1CTpa B MOAYfle 
11 cnoeo AaHHblx, 4To no3eonReT aApecoeaTb o4eHb 6onbWYIO o6nacTb 
B MOAYfle /25/, . 

Pa3pa6aTbleaeMaR AflR aeToMaTI13a~HI1 3KcnepHMeHTOB <I>11311KH Bbl~ 
COKHX 3HeprHH 6M oonaAaeT PRAOM YHHKaflbHbiX CBOHCTB, 0Ha OpHeH
THPOBaHa Ha 6n04HYIO nepeAa4y, npH4eM CI1HXPOHI13a~HR nepeAaBae
MbiX CflOB npOI13BOAHTCR no 060HM ~pOHTaM CI1HXPOI1Mnynbca, 4TO 
o6ecne4HeaeT np11 fino4HOH nepeAa4e epeMR ooMeHa cnoeoM 55 Hc/2s( 
Hani14He T-MarHcTpanl1 no3eonReT YAeweeHTb 3neKTPOHHKY AeTeKTo
poe 60flbWI1X 3KCnepHMeHTaflbHbiX YCTaHOBOK 11 MI1HI1MI1311POBaTb epe
MR 4TeHI1R AaHHbiX B 3BM, 11CKfli0411B 4TeHI1e perHCTPOB 6e3 AaHHbiX, 
AcHHXPOHHbiH ~HKn o6MeHa THna 3anpoc-oTBeT no3eonReT pa3Me~aTb 
3neKTPOHHKY no eceMy o6oeMy 6onbworo AeTeKTopa/29/. 

B pa6oT~29/paccMaTpl1eaeTcR B03MOlKHoe npHMeHeHHe 6M e pa3pa-
6aTb1BaeMoM e <!>HAn /6aTaBHR, CWA/ AeTeKTope c 50000 KaHanoe 
Colliding Beams Detector Facility - CDF • TaK KaK Tpe6yeTcR 
MHOronpo~eccopHaR CTPYKTypa, BBOAHTCR CTaHAaPTHbiH 11MOAYflb 11 , 
BKfll04ai0~11H 3 BbiCOKOCKOPOCTHbiX npo~eccopa 11 naMRTb, npH4eM 
3TH npo~eCCOpbl MOryT pa6oTaTb OAHOBpeMeHHO, 0CHOBHble ~en11 

C03AaHHR 11MOAYflR11 - yMeHbWeHHe OO~eH CTOI1MOCTI1 3fleKTPOH11KI1 
AeTeKTOPOB C OAHOBpeMeHHbiM o6ecne4eHHeM B03MOIKHOCTI1 KanH6pOBKI1 
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11 3KcnnyaTaLII111 MHor11x Tb1Cfl4 KaHanoe. HecKOilbKO 11MOAYI1eH 11 cefi-
3~Ba~TCfl Marl1cTpanb~ cerMeHTa 6M. B pa6oTe npi1BeAeH~ 6noK
cxeM~ CBfl311 11M9AYI1eH11 AI1fl paccMaTpl1eaeM~x npi1MeHeHI1H. 

B pa6oTe/SO/ coo6~aeTCfl o nepeoM ycnewHoM npi1MeHeHI111 6M 
B ~113114eCKOM 3KCnepi1MeHTe. 

HecMOTPfl Ha TO, 4TO CTaHAaPT 6M pa3pa6aT~BaeTCfl AJ1fl YAOB
J1eTBOPI1TeJ1bHOro peweHI1fl npo6J1eM, B03HI1Ka~~I1X np11 C03A8HI111 
60J1bWI1X CI1CTeM aBTOMaTH3aL.II111, He06XOAI1MO paCCMOTpeTb xapaKTe
pi1CTI1KI1 He60J1bW11X CI1CTeM 113 OAHOrO 111111 HeCKOJ1bKI1X cerMeHTOB. 
npoTOKOJ1 CBfl311 6~CTpOH M8ri1CTpaJ111 He Opl1eHTI1POBaH Ha KOHK
peTHY~ TexHonorl1~ 113roToeneHI1fl HC, xoTfl e 1.1e11fiX cTaHA8PTI13a
LII111 e~6paH~ HC cep1111 3Cfl. 

)/" 

B 3aKJ1~4eHI1e aeTop B~Pa*aeT 6naroAaPHOCTb H.~.KonnaKoey 3a 
nOAAeP*KY pa6oT~, c.r.6aci1J1aA3e 3a none3H~e o6CY*AeHI1fl, B.H.Ka-
KYPI1HOH 11 fl.r.6ynaeBOH 3a noM~b np11 O~OPMI1eHI111 PYKOni1CI1. . 
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