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ronocKOilHqecKHe CHCTeMbl neTeKT0p0B WHp0K0 pac

npocTpa1rnHhl B HnepHO--<pH3HqecKOM 8KCnepHMeHTe. fvl 0)l{H0 

BhlnenHTb nsa THila TBKHX CHCTeM. B CHCTeMax nepBoro 

THila neTeKT0phl HBnHIDTCH naTqHKBMH norrrqecKHX CHrHa

noB, onpenenmournx KoopnHirnTy co6b1THH. KonrrqecTBo 

HHq:opMallHH npH KB)l{ll OM cpa6aTb!BBHHH naT'I HK0B - 1. 6HT. 

TrrnrrqHhlMH npHMepaMH CHCTeM naHHoro THila ~BnHIDTCH 

CUHHTHnnHUH0HHhle ronocK0ilhl, HCKp0Bhle H nponopurro-

11anhHbie KaMepb! ( naTqHKH HHCpopMBUHH - oTnenbHh!e 

npoBonoqKH). B HBCT0HIUee BpeMH ronocK~IlHqecKHMlf CH -

CTeMaMH CTann HB3hlBBTb TBK)l{e Ha6ophl lf3 6onhworo 

qrrcna ananoroBhlX naTqnKoB, nanpnMep, MHoroKaHanhHhle 

qepeHK0BCKHB H CUHHTHnnHU10HHhle CilBKTpOMeTphl. B CH

CTBMax 8Toro THila Ka)l{nwn naTqHK HBnHeTCH HCToqHHK0M 

- 10 6nT nn¢opMaurrn o sennqnue H3MepSieMoro napaMeT

pa. Csoeo6pa3HhlM CHHTB30M nepsoA H BTopoA CHCTBM 

HBnHIDTCH speMSI -KoopnnnaTllbIB neTeKT0pbl ( neTeKT0pbl 

HBl!TpDH0B, npeii¢oBb!B KaMepbl). B K0T0pblX naTqHK naeT 

.aHanoroByID HH¢opMaUHID 0 KoopnHHaTe B3BHMoaeAcTBHH 

c nereKTopoM. 
O6WHM anH BCBX ronocKonrrqecKHX CHCTBM HBnHBTCH 

To, qTo s KB)l{ilDM K0HKpeTH0M cnyqae cpa6aThlBBBT nHWb 

He6onhWBH qaCTb OT o6mero qHcna naTqHKoB; Il08TOMy· 

KonrrqecTB0 none3HoA, 3HaqameA HH¢opMaUHH HBBenHK0 

( 5+10)~{, l'.0 cpaBHBHHID C 061UHM MBCCHBOM, conep)l{BWHM 

HyneBhle pa3pHnhl (cnosa). ITprr He6onhWOM qncne naT

qnKoB ( HBCK0nhK0 necSITKOB) H HBBb!C0K0M TeMqe pern

CTpaUHH co6hlTHA HeT oco6hlx rrpo6neM anH nepenaqrr 

... 
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Bcero MBCCHBB HH¢opMBUHH B HBKOITHTBnbHOe ycTpoRCTBO, 

earrpHMep, B 3BM, ITOCK0nbKy HBBBnIIKH BpBMH rrepenaqH 

H Tpe6yeMbIA o6'heM ITBMHTH. OilHBKO COBpBMBHHhIB 9KC

rrepHMBHTBnbHhlB yCTBHOBKH conep*BT COTHH aeanorOBhlX 

neTBKT0p0B, a qncno norHqecKHX HCqHcnHBTCH ThlCHqaMH 

H neCHTKBMH ThlCHq. B TO *B BpBMH MepTB0e BpBMH 

ycTBHOBOK non*HO 6b!Tb MHHHMBnbHhIM. 

Crremi:anbHh!B ycTpOIICTBB cqHThlBBHHH, Heo6xonHMblB 

nnH TBKHX YCTBHOBOK, non*Hhl rrp0H3B0nHTb ITOHCK cpa6o
TBBIIIHX naTqHKOB, K0nHpOBBTb HX HOMBp B nBoHqHhlll KO[{ 

H o6ecrreqHBBTb rrepBChinKy KonoB B HBKOITHTenb. Hneanb

eoe ycTpORCTBO cqHThlBBHHH non*H0 o6na~BTb cneny10-
WHMH xapaKTBpHCTHKBMH. 

1. "O6ecrreqHBBTb npenenbHOB 6hlCTponeRcTBHe, T.e. 

Bpe~H ITOHCKB H K0nHpOBBHHH non*HO 6hlTb HB3H~qHTBnb

HhIM ITO cpaBHBHHIO C BpBMBHBM rrpHeMa naHHhlX HBK0ITHTB

neM; 
2. ArrrrapaTypHhlB 3BTpBThl ea opraHH3BUHIO KonnpoBa

HHH H qTeHHH non*Hhl 6bITb HB3HBqHTBnbHhl ITO CpBBHBHHIO 

c o6'heMOM sneKTpOHHKH B ronocKorrnqecKoA CHCTeMe; 

3. YcTpoRcTBO non*H0 6b!Tb YHHBepcanbHhIM, T.e. 

a) o6ecrreqHBBT~ qTBHHB c ronocK0ITHqecKHX CHCTBM rrep

Boro H BToporo THITB, 

6) ee HMBTb orpa&HqeenR ea pacrrono*eene nnn K0llH -
. qecTBO 3HaqameR ne¢opMBUHH, 

B) IT03B011H Tb MBKCHMBnbHO HCIT0Jib30BBTb cymecTBYIOlllHB 

CTaenapTHhlB TBXHHqeCKHB peUIBHHH nnH ITOCTp0BHHH 

ronocK0ITHqecKHX CHCTBM H CBH3H C HBKOITHTeneM. 

CymecTBYIOlUHB ycTpoikTBa /l-17 I rrpe.ucTaBnHIOT co6oR, 

KBK rrpaBHno, KOMilpOMHCC MB*.llY Tpe6oBBHHHMH 1) H 2) 
H B MBHblllBA CTBITBHH yqHThlBBIOT nepeqeeb Tpe6oBBHHA 

3), IlOCK0nbKy OHH p~3pa6oTBHhl .UnH B.llHHHqHhlX ycTaeo

BOK. ITpH ee6onblllOM K0nHqecTBB .llBTBKTOpOB HCIT0nb3Y

IOTCH napannenbHhIB CHCTBMhl KO.llHPOBBHHH HOMepa .llBT

qHKB, IlOCTpOBHHhlB Ha OCHOBB CXBM npHopHTBTHOA IIIH¢

pOBKH ~03HUHOHHoro Kone B .llBOHqehlR (earrpHMep, 
priority encoders - SN74148 , MC 10165) -
pHC. Ia/5,lO-l2,l4/~TaKHe ycTpORCTBB HMBIOT MaKCHMBnbHOB 

6bICTpo.ueRcTBHe, HO cpaBHHTBnbH0 cno*Hhl, T.K. Tpe6y10T-
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d. 

PHc. 1. Pa3mfqHhJe BBPHBHThl CXBM KDnHpOBBHIIH H3 rro-

3HUHOHHDro Kone B .llBOHqHhlA • 

CH npoMe*yToqehlA perHcTp H ne111u¢paTop B uenn c6poca 

pa3pHnOB 0CH0BHoro perHCTpa. EwcTponeRcTBDe HX y6hl

BBBT norapu¢MuqeCKH, B cnO*H0CTb B03pBCTBBT 9KCilO
HBHUHBnbH0 C pocTOM qacna .llBTqHK0B N. lliHpOKO rrpH

MBHHIOTCH TBK*B CHCTBMhl rrocnenoBaTen&Horo KOnHpoBa

HHH ea 0CHOBB cnBHroBoro· perncTpa H cqeTqHKB 

(pnc. lB)/3, 4, 131. TaKne ycTpoRcTBn oco6eeeo yno6Hhl, 

xorna He¢opMBUHH C ronocKOITHqecKoA CHCTBMhl 3BHOCHTCH 

eenocpencTBBHHO B perHCTpbl cnBHra, nn6o B nHHHH 38-

nep*KH, KBK B HCKpOBhlX rrnH rrporropuHoeanbHhlX KaMepax 
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/7,9,1 7-19/ 
C KaTO/UlbIM C'heMoM ) • llaHHaSI opraHH3aUHSI 
npoIUe annapaTypHo (npn6nH3HTenbHO BilBoe rrpn ManoM 
'fHCne naT'!HKOB). CnO)KI-IOCTb ee n 6bICTponeti:CTBHe 
H3MeHSIIOTCSI mrneti:Ho npn yBenn'feHnn N • E::.rcTponeti:cT
BHe MO)K!IO nOBbICHTb npHMepHo BilBoe, ecnn OKOH'faTenb
HyIO OCTaHOBKY reHepaTopa npOH3BOllHTb C noMOIUb~ 
cxeMbI l1fll1 ( !Ia pHC. 1B - nyHKTIIpOM). 

llnSI 6onbrnoro KOnH'feCTBa naT'!HKOB npHMeHSIIOT MHOro
CTyneH'faTbie ( nepapxnqecKHe) CIICTeMbI KOJJ.HpOBaHnSI. 
TTpnMep ilBYXCTyneH'!aTOll CHCTeMbI / I, 4, IO, 14/ noKa3aH Ha 

pnc. le. llaT'!HKH nenSITCSI Ha rpynnb1, KonnpoBaHne npo
H3BOilHTcSI Ha llBYX ypOBHSIX - rpynn (Kl) H naT'!IIKOB 
B rpynnnx (K2). Ecnn BpeMg nepenaqn naHHhlx_B HaKo
nnTenb Mano no cpaBHeHHIO c nnnTenbHOCTbIO npouecca 
KOllllpOBaHHSI, npnMeHSIIOT HeCKOnbKO MHOrocTyIIeH'faTblX 
KonHpOBIUHKoB ( MK) I I, IO/ rrapannenbHO, nng cornacoaa

HHSI cKopocTeu KonnpoBaHHSI n nepenaqn - (pnc. ld ). 
B fla6opaTopnn BhICOKHX sHeprnii Ol1Hl1 B Ka'fecTBe 

CTaHnapTa nm1. CHCTeM perncTpaunn / 20/ H CBSl3H c 

3BM npHHSITa CliCTeMa KAMAK. TToaToMy npn pa3pa6oTKe 
ycTpoiicTB8 C'fHTbIBaHHSI, onMChIBaeMoro HH)Ke, CTaBnnacb 

uenb coxpaHHTb rrpenMyIUeCTBa CTaHnapTH38UHII B opraHH-
38UIIH Me)KKpettTHOH CBSl3H / 21/ H CBSl31f C 3BM' XOTSI lfC
nonb30B8HHe HeCTaHnapTHhlX cneunanlf3Hp0B8HHhlX CH-
CTeM I 1, 1 O, 14/ HecKonbKO yaennqnaaeT 6b1CTponeiicTBne. .

1

. 
llnSI nocTpoeHHSI CHCTeM H3 HeCKOnbKHX aeTBeH , 

KAMAK B !Ja6opaTop11n ncnonb3yeTcSI yHnaepcanhHhIH npau
aep aeTBH 221, 06/aSI opraHH38UlfSI KoToporo nono6Ha 
CHCTeMH0MY KpeilTy 231. TToaTOMY Han6onee BhironHhlM 
MeCT0M pacnO{I0)K9HlfSI ycTp0HCTB8 C'flITblB8HHSI SIBnSieTcg 

ynpaBnSIIOIUHtt KpeHT YHHBepcanbHoro npauBepa. Pacnono-
)KeHne ycTpottCTB C'fHTbIBaHHSI B Ka)KnoM KpeuTe I l, lO/ j 
(pnc. 1 d ), nn6o a Ka>Knoii CTaHunn KAMAK /ll/, He- ; 
BhrronHo annapaTypHo 11 He npnaonnT K Bhrnrphrrny B l 
6bICTpOil9HCTBHH. OnHCblB89MbIH 6noK SIBnSieTCSI 0OHHM H3 r 
HCTO'!HHK0B ynpaaneHHSI B COCTaBe YHHBepcanhHoro npaii- i 
aepa. no cnrHany rrpephrnaHHSI 3BM qepe3 npauaep nepe- 1< 
naeT ynpaaneHne 6noKy C'fHTblB8HHSI, K0TOpblll opraHH3yeT . 
npouecc noncKa n nepecbmKn 3Ha'fameii nmpopMaunn a 
3BM. 
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CTpyKTypHaSI cxeMa 6noKa noKa3ana Ha pnc. 2. TTpn
HSITaSI nayxcTyneH'f8T8SI CHCTeMa noncKa II KOOHp0B8HHSI: 
rpynnb1-cTaHunn KAM AK ( BKnroqag cy6anpeca), BHyTpn 
rpynn (B cnoae) KonnpyeTCSI HOMep 3HB'f8ll{IIX llilIH 
R i ( i = 1 +24)' ecnn KOO B cnoBe II03HUHOHHbIH ( rono
CKonnqecKaSI cncTeMa nepBoro THna). Konnpoaaane npo
H3BOOHTCSI perncTpaMH CilBHra co C'feT'fHKaMn (oprann-

3aUHSI 6noKa - C ' B ' CM. pHC. 1). EnoK COCTOHT II3 
cnenyromux ocHoBHhIX y3n0B. llernncppaTop KOMaHn, npen
Ha3Ha'!eHHhlH nnSI BhlneneHnH cnraanoB ynpaBneHHH. Tpnr
rep ENABLE, pa3pernaromnti: pa6oTy 6noKa no BHyTpe1rneti: 
nporpaMMe. CeMnpa3pSIOHhitt napannenbHhII':i perncTp ynpaa
neHHH, onpenenSIIOll{Hll pe)KHMbl nepenaqn IIH!pOpMaUHII II3 
Kpeti:ToB. 24-pa3pSlllHblll napannenbHblll perIICTp cnBnra 
"GL-.N ", npenHa3Ha'feHHhn':i JWSI npeo6pa30BBHIIH cnoBa 
GL B KOilhI HoMepoB cTaaunti: c L = 1. 24-pa3pHOHhltt 
rrapannenbHhitt perncTp cnanra " D ➔ HoMep", npenHa3Ha
qeaHhrti: nnH npeo6pa3oBaHHSI no3HUHOHHoro Kona B cnoBe, · 

C'fHTaHHOM co CTaHUHH, B ilBOH'fHhlll Kon. Tpexpa3pSIOHhlll 
CHHXPOHHblll C'feT'flIK CC , onpenenSIIOIUHll TeKylllee 3H8-
qeaHe HoMepa Kpeti:Ta, C KOTOporo C'flITbJBaIOTCSI naHHbie. 

Tpexpa3pHOHbrti: CHHxpoHHbrti: cqeT'fHK Ac, onpenenHIOIItHti: 
TeKymee 3Haqeane cy6anpeca. feHepaTop BHyTpeHHero 
UHKna, 3anycKaromHHCSI no 3anHeMy cppoHTy CHrnana Ul1Kfl, 
npH ycnoann ·pa3perneHHSI pa6oTbJ 6noKa. B Te'feHne BHyT
penHero UHKna Bb!pa6aTbJBaIOTCSI TpH TaKTOBb!X CHrHana 
c nepHonoM 200 He: KU 1, KU2, KU3. CxeMa ynpaaneHHSI, 
Bb1pa6aTbJBa10111ag BHyTpeHHile KoMaHnh1. Tpnrrep END, 
ycTaHaBnHBaromnti:cg no OKOH'faHHn· pa60Tb1 6noKa, 3anaeT 
cnrHanh1 IBD n L (3anpoc) Ha rnnHax MarncTpann 

ynpaanHroIUero KpeuTa. 
B ncxonaoM nono)KeHHH TpnrrepbI ENABLE II END 

naxonSITCSI B cocToHHHH "O", cqeT'!HKH: Cc =1, a Ac =0, 
cxeMa ynpaBneHHSI - a pe)KHMe A • ITonroToBKa npoH3-
aonnTcH no KoMaHne z. CTPOE, nH6o BbIE • C(0)-F(9)-A(2) • 
• CTPOE. B perHcTp ynpaaneHHSI no KoMaHne BblE •C(O). 

• F(16)-A(2)· CTPOE no rnuHaM RW1+RW7 3aHoCHTCSI HHcpopMa
UHSI O Tune ronocKonnqec~HX CIICTeM B Kpeti:Tax aeTBH. 
llnSI cHcTeM nepaoro THna B Ci -Kpeti:Te, B i -pa3pHn 
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3BHOCHTCSI "1", B cnyqae ecnH aaHHhle B CTBHUHSIX c.-. I 
KpetiTa rrpeacTBBneHbl B aaoeqeoM Koae, TO 38HOCHTCSI "0". 

3arrycK 6noKa M0)KeT ocymecTBnSITbCSI BHelllHliM CHI'HBn0M 
TPHffEP, nn6o K0Maeaoii BbIE·A· C(O) • :F(16)-:A(2). CTPOE. 
CereanoM aarrycKa ycTaHaan0:aaeTcSI Tperrep ENABLE 
H Bb1pa6aTbJBaeTcSI cerean TIYCK UHKna yHHBepcanbHoro 
apatiBepa c KoMaeaoii qTeHHSI GL- eecpopMauee ( cnoaa L) 
H3 KpeHTB C 1 • 3aaHHM <ppOHTOM CHI'Hana UH Kn ( npH 
eaneqee cnreanoB BbIE = 1 H ENABLE == 1) aarrycKaeTCSI 
reeepaTop BHyTpeenero UHKna. flo TBKTOBOMy CHI'Hany 
KU 1 . aanocHTCSI TeKymee cocToSIHHe no 111enaM AK, CK, 
LO , DO B cooTBeTcTay10mIIe TpIIrrepb1 cxeMbI ynpaaneHIISI • 
no TBKT0B0MY CIII'Hany KU2, B 3BBIICIIMOCTII OT COCTOSIHIISI 
TpnrrepoB: AK , CK, LO , DO II OT pe)KHMa pa6oTbI 
6noKa ( A, B , C, D ) , Bb1pa6aThIBa10TCSI cereanb1: 
Ac+ 1 , Cc+ 1, Ac =O, TiycK LC, flycK DC, set END, 
rrpIIqeM 

Ac + 1 = KU2 • AK • [D + DO • (B + C )] , 

Cc+ l= KU2-CK -LO-IA+ AK -[D+D0 •<B+ C)]l, 

"A = 0"= flycK LC= KU2-L0-IA+ A • [D+ DO· (B+ C)]l, 
C ' K 

flycK DC= KU2 • DO· (B+ C ), 

set END= KU2-C -L0-IA+A -[D+D0-<B+C)]I. 
K K 

B rrpouecce pa60Tbl 6noK npOH3BOaIIT HeCK0nbKO CTBH-
aapTHblX · orrepauIIii, 06oaeaqeeeb1X HIIMe A, B, C, D , 
nepexoa K K0T0pb1M ocymecTBnSieTcSI no cIIreany KU3. 

flpn onepaUIIII "A" ocymecTBnSieTcSI qTeHIIe GL-ueqiop
MBUHII II3 KpeiiToB, paape111aeTCSI Bbiaaqa KoaoB N(30) 
II Cc, a TBK)Ke Bbipa6aTbIBBeTcSI cnrean 3A TIPET no 111rr
ee 1, aarrpema10mrrii nepeaaqy cnoBa GL B rrcToqeeK yrrpan
neHIISI OT 3BM. 

flprr orrepaurrII "D "( roaocKonrrqecKIIe cIIcTeMbI BToporo 
Terra) rrpoeaaoaHTCSI qTeerre 16-paapHaeoro cnoaa aaHHhIX 
co cTaHUIIII c L = 1 H ocymecTBnSieTCSI ero nepeaaqa 

' . 
B 3BM. B sTDM cnyqae BhiaaeTcSI Koa KoMaHah1 Cc, Ne , 



Ac Ha llIHHbI MarncTpann. K cnoBy /WHHbIX no6aBmieTCSI 
KOil, onpenenmomnfi anpec cTaHunn ( Nl , N2 , N4 , N8, 
Nl6 cooTBeTCTBeHHO Ha RWl 7 + RW21 n Cl , C2, C4 co
oTBeTCTBeHHo Ha RW22 + RW24 ) .) • 

Ilpn onepaunn "B"( ronocKonntJecKne cncTeMbI nepBoro I 
Tnna) npOH3B0/lHTCSI 'ITeHne cnoBa naHHbIX co CTaHUHH ~ 

c L = I n aanpemaeTCSI ero nepenaqa B 3BM. B aToM ~-
cnytJae paape11IaeTcSI BbI/latJa Kona K0MUH/lhI Cc, Nc, Ac. : 

"C,, ( Ilpn onepaunn I'O/lOCKonn'IeCKHe CHCTeMhl nepBDI'0 
Tnna) nponaB0/lHTCSI nepenatJa HoMepa naT'IHKa B cnoBe 
( D1 , D2 , D4, D8 , Dl 6 cooTBeTCTBeHHO Ha RWl + RW5 ) 
BMecTe c KD/l0M anpeca aToro cnoBa ( Al , A2 , A4 co
oTBeTcTDeHHo Ha RWQ-=- RW8, , Nl + N16, Ha RWl 7+RW21, 
Cl +C4 Ha RW22+ RW24). 

TaKTODhlfi cnrHan KU3 nepenaeTcSI Ha BX0/lhl T Tpnr
repoB A , B , C , D , a cocT0SIHHe na Il-Bxonax 8THX 
TpnrrepoB_~penenSieTCSI cneny10mnM: 

Tp A =LO• I~ AK • tD + DO, (B + C )] I, 
TPD =LO,,ll.EUJ,A +<AK+ AK ,LO),D, 

T B=LO-,ll.EUJ,A+D0,(A +AK,LO),(B+C>, 
p K 

T p C = DO • (B + C ) . 

B npouecce pa6oThI 6noKa Bb1pa6aTb1Ba10TCSI cneny10mne 
nononHnTenhHhle cnrHanhl: 

I1YCK=Kll2 • (A+ B ), 
CTPOE GL =CG= ENB. 'END,Q•A· CTPOE, 
CTPOE IlAHHbIX =QD = ENB, END· Q· B·CTPOE, 
3AI1PET = ENB •END· (A+ B), 
IlilP ==--I1YCK LC + I11CK nc = KU2-[LO. IA+A K x 
X [D + DO • (B + C )] I + DO • (B + C )] ' 

Q = ENB • C • 'Ul1Kn, 
D = ENB. END • : C .-, UHKn, 
H = ENB • END • (C + D) • 1111Kn. 
Pa6oTa 6noKa nnn10cTpnpyeTcSI nnarpaMMofi Ha pnc. 3. 
OueHHM 6bICTponefiCTBHe paapa6oTaHHOI'O 6noKa no 

cpaBHeHHIO C o6hl'IHhlMH pe•nMaMH 'ITeHHSI naHHhlX no 
cTaHnapTy KAMAK H B cpaBneHnH c nneanhHhIM ycTpoficTBOM 
C'IHTb!BaHHSI0 
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Puc. 3. AnropnTM pa6oTbI 6noKa. 

IlpocTefillIHfi pe•nM A cocT0HT B nocnenoBaTenhH0M 
'ITeHHH naHHbIX :0 Bcex n 7~e[;CTp0B 6nOKOB perncTpaunn 
I'0/lOCKOnH'IeCK0H cncTeMbl ' • B 8T0M pe•nMe Hane-
pena'Iy naHHhIX B 3BM aaTpa'Ii:rnaeTCSI BpeMSI: 

A 
Trrepe,o;. = T rro,o;r. + n • (T BBo,o;a + ~U1KJI ) ' ( la) 
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rae T rrow. - BpeMSI, Heo6xom1Moe llnSI noaroTOBKII rrepe
aaq11 aaHHbIX no KaHany npHMoro llOCTyna ( KITII), 

TBBOAa - BpeMSI, 3aTpaq11BaeMoe Ha nepeaaqy OllHOro 

cnoBa, TLIJ1KJia - llnIITenbHOCTb UIIKna KAMAK. 
n~SI rrocneayromeA nporpaMMHoA o6pa6oTKH Heo6xoaII

Mo 6yaeT 3aTpaTIITb BpeMH: 

A 
T o6pa6. = (n + /3 • n) • TeA, o6pa6. ' ' ( 16) 

rne f3 • n - qIJcno cnoB, coaep)Kam11x HHqiopMaUIIID * , 
T 8A. o6pa6. - cpeaHee BpeMSI, 3aTpaqIIBaeMoe Ha noIICK 
II KOllIIpoBaHIIe anSI OllHOro cnoBa. EMKOCTb Tpe6yeMoro 

03Y 3BM paBna: 

A 
Q = n + Qrrporp.o6pa6., (1B) 

rae Qrrporp.o6pa6. - 06beM nporp/r/bl 06pa60TKII 0 

Pe)KlfM y CKopeHHOro qTeHIISI B 'rrpH KOTOpOM npo-
H3BO!lHTCSI npeaBap11TenbHoe qTeHHe GL -cnoB II3 Bcex 
KpeATOB, a 3aTeM qTeHHe B8ll8TCH B p8)KJ1M8 CKaHHpoBa
HIISI, TOnbKO H3 Tex CTaHuIIA, rae L = 1. B 9TOM cnyqae 
Ha nepeaaqy aaHHhlX no nporpaM¼HOMY KaHany 3aTpaq11-
BaeTCSI Bp8MSI: 

( rrporp. ) B ( /3 . ) ( ) T = a· · n + N • T + T ,( 2a) 
rrepeA. KP BBOAa LIHKJia 

a no KaHany npSIMoro nocTyna 

(T KITA 
rrepeA. 

E 
) = T + (T + T · 

IlOAf'. BBOAa LIHKJia 

+(TKITA +TLIHKJia >•a•/3•n, 

). N + 
Kp 

( 26) 

* llnSI npOCTOTbl cqIJTa8TCSI t qTo B cnoBe COll8p)KHTCH 
OllHa "1" B no3HUHOHHOM Koae. 

12 

/ 

3ll8Cb a - qHcno cy6aapecoB B 6noKax perHcTpaUIIH, 

N Kp - qHcno Kpef1T0B, T KITA - BpeMSI npHeMa cnoBa 
aaHHbIX no Knn. 

llm1 nocneayromeA nporpaMMnoA o6pa6oTKH Heo6xomr
Mo 3aTpaTIITb Bp8MSI 

T
8

6 6 =<N +a•f3•n>•T en 6 a6 , 0 pa , Kp 1-1• 0 p • ( 2B) 

a eMKOCTb - Heo6XOllHMaSI 8MKOCTb 03Y 

QB = NKp +a· /3 • n + Q rrporp.o6pa6. ( 2r) 

ITpH HCnonb30BaHHH pa3pa6oTaHHoro 6noKa BpeMSI 
nepeaaqII ( pe)KIIM B ) t B KOTopoe BXOllHT H BpeMSI arrrra
paTypnoA o6pa6oTKH HHqJOpMaUHII: 

T ~epeA. = T rroi:1r. + /3 • n • T BBO):la + (3a) 

+ (NKp +/3•n>•Tarrrrap.o6pa6.+(a•/3·n+NKP)Tl~HKIB' 

" 3ll8Cb T arrrrap. o6pa6. - cpeaHee BpeMSI ITOIICKa H KOllHpo-
BaHIISI OllHOro cnoBa pa3pa6oTaHHhlM 6noKOM. 

EMKDCTb 03Y coKpaTHTCH n:o 

QB =/3•il. (36) 

BpeMSI Ha ITOHCK, KOllIIpoBaHHe H rrepeaaqy aaHHhlX 

HaeanhHhlM ycTpOACTBOM cqHThlBBHHSI 6yaeT paBHo: 

T HA = T + MaKc I T ,T I · f3 • h , 
rrepeA. rroar. K TI.flt QHKJia 

( 4) 
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~ 
npotPQMMHblU 

Knll 3BM C KOHan 3fl1: Knll 3BM Kn,a 311M KnO 3BM 
M HP2116B, HP2t16B ECIOtO 6'3CM-4 EC1040 

I ECIOtO 

Pe:J1CuM01 A 6 B A 6 B A 6 B R 6 B A 6 

Htioila, 
30 30 30 3,2 30 3,2 MKC 1 30 f 8 120 8 5 30 

TKnn, 
- - - 3,2 3,2 3,2 MKC 1 1 1 8 8 8 5 5 

Tea ofoabon<u, 
fO 10 - ID fO - fO 10 - 80 80 - fO 10 MKC 

T noaioro~KU, - - 20 20 20 40 20 20 YO 60 60 220 20 20 MKC 

Q npoipaM 
200 200 - 200 200 - 200 200 - 200 200 200 200 o6pab -

T nepea□4U, ;J + a C: t.. + a "'< a icD.. ~~ ·e, "'<n 
C "' . N •c C • C . C. C: C: 

! Jsz ~~ ,-.z rn Z<Q g "1.Z r; zc 

"' ln Ne; r~ ~c "'"' MKC :5f~- + ':'';- + -;,.,, + ~2 i? ~;!: ,.., . " {;Jc;{ n g 0 
£,! ~· 2 9+ "' la. ~~ l,l• "' ~· 

~ 00pa6o1Ku, ~ 
~ 

! 
I,.} 

~ ~ -;;.;: l ~ I ;;z 2' 2' + A I c I 1 I 
+ 

~ MKC ~ - I = ~ C: c C c c 
0 Q Q 6 Q 0 2 :.i 0 Q 

C 
,f 

C ! C t C'. 
of C ! Q + 1§ «l + ~ . <11_ ,; ~ <11_ . 

0 0 
.c, 

C. 0 0 
0 s C C, ~ r:, 

~ 
C C, § 2 C, 

~ N "' N "' "' 
T nepeca,u, 

84~8 18S6 996 1373 LJ82 319 812 368 262 2700 712 624 1868 586 MKC 

- Tofoa5om - - - -d MKCeK 2900 580 2900 580 2900 580 23200 Y640 2900 580 
11 

<Q_ 
Q 464 258 26 %4 258 26 464 258 26 464 258 26 %4 258 

repeoasu, 
8448 1024 521 1m 347 193 812 290 164 2700 452 Y35 1868 394 MKC 

"' Tcll!xlborl\\ 0 - -d MK: 2770 320 2770 320 
" 

2770 320 - 22160 2560 - mo 320 
~ 

Q 464 m 13 %4 232 13 464 B2 13 %4 232 e %4 232 

npuMe4aHue, H11 nuHuu c 3BM Haxcdumc,q cucmeMa u3 6 kpeumc~ no n Moay11~ 
b 1<:peume u no 2 peiucmpa ~ ,.,oayne ( N•p = 6, n • 264) 

B 

5 

5 

-

40 

-

"' a 
C • ,,, z 

t~ 
"I + 

I 

<Q 

i:: 

366 

-

26 

216 

-

13 

Ta611u4a cpo6Humen0Hb1x ~ .. eHO~ 1nepeaoau, 1o6pa5om1<;u u Q (6yt;,ep 3o""b,x 6 03Y) 
J/\A pe*uMo6 A, 6 u ~ 1pu po311usHb1X munox ~OH.Jll06 cbA3u c 3BM 

B Ta6n. 1 npuaeneHhI cpaBHHTenbHhie naHHhie nmr 
pe)KHM0B A, B, B npu ucnonb30BaHuu pa3HhIX 3BM. 
C"!HTaeTcH, 'ITO ronocKonuqecKaH cucTeMa conep)KHT 
onay BeTBb H3 rnecTu KpeiiToB KAMAK, B KB)KJlOM H3 
KoTopbIX uMeeTcH no 22 6noKa perucTpauuu nm1 npo
nopuuoaanbHhIX KaMep / 24/ Ha 32 npoaono"IKH KB)KJlhiii 
(2 cy6anpeca no 16 6uT). O6mee qucno npoaonoqeK -

4200. iln51 yauaepcanbHoro npaiiaepa T W!KJia = 2 MKC, 

nnH pa3pa6oTaHHoro 6noKa B naHHOM npnMepe Tannap.o6pa6.= 
= 2,5 MKc. PacqeT npoaeneH nnH nayx 3HB"IeHuii /3 =0, 1 
u {3=0,05. B Ta6n. 2 npuaeneHhI aemFrnHhI T~epe,[1. /T A1fpefl, 
nnH pa3pa6oTaHHoro 6noKa (no oTHorneHHID K uneanbHOMyJ: 

Ta6nuua 2 

KTTil 3BM KTTil 3BM Knn 3BM Knn 3BM 

HP2116B EClOlO E3CM-4 EG1040 

/3 =0, l 2,5 2,8 1,4 2,1 

/3=0,05 2,3 2,4 1,3 2,0 

3aTp8Tbl Ha arrnapaTypy OTHOCUTenbHO caMoii CIICTeMbI 
perucTpaumr- cocTaBnHIDT 1,3%. no aarn1M oueHKaM, nnH 
HecTaHnapTHhIX ln:cTeM perrrcTpauuI1 I 10 aTII naHHhie co-
OTBeTcTBeHHO cocTaBnHIDT -1,5 (3BM HP2116) II 15%. 

KoHCTpyKTIIBH0 6noK BhlDOnHeH Ha nayx neqaTHhlX 
nnaTax. TTpenycMoTpeHo npuMeHeHI1e nnaThI, peanu3yIDrueii 
KOJlI1p0B8Hlle Il3 no3IIUIIOHHOro Kona B naouqHhlii, oTnenbUO 
- B 0601qHoM KpeiiTe KAMAK. 3To MO:>i<eT 6b1Tb none3Ho, 

HanprrMep,' B aBTOHOMHhIX cIIcTeMax KAMAK nnH BbIBona 
IIH!pOpMaUIIII Ha aMnnHTYllHblll aHanll38TOp/25/, B TaKOM 
cnyqae 3anIIcb npou3BDLlllTC5I no KDMaHne N • A<O) • F(16),S1, 
Ha Bp8M5I npeo6pa30BaHUH Ha llIHHy P2 BhlBOJlIITCH Cilr
Han, qTeHue npou3BonuTcH no KoMaHne N • A(O) • F (0). 
0 HanI1qI1n 3Haqameii uaqiopMaUIIH cauneTenbCTByeT curHan 
Q. 

B 3aKnIDqeaue aBT0phI cquTaIDT CBDHM nonroM no6narona
pHTb E.B.'-lepHhIX II H.A.TTucKyHoBa 3a none3Hbie o6cy)l{Ll8HIIH. 
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