
• 

• 

B.A.EpMaKOB, KMM XeH no 

-

COOfilllBHMR 
OfibBAMHBHHOro 

MHCTMTYT8 
RABPHbll 

IICC18AOB8HNI 

AYdHa 

P13-92-112 

1992 



, AJUI nonyqeHHSI cee,11,eHHH, o MexaHH3Me_ -, SI,11,epHHX ,peaKunA 
He06XO,ll,HMO npoB0,11,HTb MHoronapaMeTpOBHe H3MepeHHSl,perHCTPHPYSI 
0,11,HOBpeMeHHO • OCHOBHHe xapaKTepHCTHKH npo,11,yKTOB .. peaKUHH ,, 
(Macey, 3apsr,11,, 9Heprno, epeMsr , nponeTa),. , a · TaK:se·,. . B3aHMHHe: 
KoppeJISIUHH. : Me:s,11,y HHMH ... - TaKHe 9KCnepHMeHTH . Hy:s,11,aDTCSI B · 
cne1,lHaJibHOM ' 06opy,11,oeaHHH, KOTOpoe ' ,11,0Jl:KHO' ' 6HCTpO ' _H 
sqiq>eKTHBHO npHHHMaTb H HaKanJIHBaTb . 6onbmoe , , KOJIHt{eCTBO 
,11,aHHHX, a TaK:Ke, Il03B0JISITb eeCTH KOHTpOJib. sa . 
9KCnepHMeHTOM. v -·-· . v 

' QqeHb .. Ba:KHOH npo6neMOH ' B 9KCnepHMe,HTaX . ,11,aHHOro' THna 
_oKa3HBaeTcSI 3a,11,aqa npe,11,e:apnTe.llbHoro OT6opa : . none3HOA 
HH4'0pMaUHH, KOTOpasr - cnoco6Ha·_yMeHbWHTb noTOK ,11,aHHHX .. B 9BM~ _ 
9Ta 3a,11,aqa Te CHO , · CBSl3_aHa , C '. B03MO:KHOCTbD, npe,11,eapHTeJlbHOro , 
pa3,neneHHSI 9HepreTHt{eCKHX cneKTpoe B 3aBHCHMOCTH . OT MaC_CH 
H, , 3apsr,11,a H3MepsreMHX qacTHU, . , .· 

· B MHoronapaMeTpHqecKHX: anaJIH3aTopax - eupa6aTHBaeMHe AUTI 
(aHanorO-UH¢POBblM npe06Pa3oBaTeneM).: • .K0,11,H co6HTHA qacTo 
Ha3HBaDT ,11,ecKpHnTopaMH, ·, T. e. "onncaTeJISIMH" . ,co6HTHA. · B · 
COOTB8TCTBHH' C ,11,ecKpHOTOpOM ',B o6H'fHOM ' aHaJIH3aTope 
HaX0,11,HTCSI gqeAKa · · naMSITH, B . KOTOpoA xpaHHTC$1 .. · \fHCJIO,' 
noKa3HBaD~ee, CKOJlbKO pa3 IlOBTOpHJIC$1 ,11,aHHHA ,11,ecKpHDTOp.:insr 
ynJIOTH8HHSI HHq,opMaUHH '.. ,ee ·• !pHJlbTPYDT '7 npe,neapHTeJlbHO 
ceJleKTHpyDT . ·unq,pOBHMH HJIH - aHanoroBHMH OKHaMM. , npn 9TOM 
,11,ecKpHnTopaMH' TO:Ke OTHCKHBaDTCSI rpynnH Sl\feeK naMRTH H 
OT,11,eJibHHe Sl\f8HKH •. 
. PaCCMOTpHM . npHM8H8HHe UHq,poBHX ,OKOH 

,11,eyxnapaMeTpHqecKOM aHa.llH3aTope, 
H3MepeHHSI pacnpe,11,eJleHHA n=f(A1,A2), 

npe,llHa3Ha\feHoM 
r,lle A1 H 

. B. 
,11,JISI 

A2 -
B8JIH'fHHH aMnJIHTYA C ,neTeKTOpoe qacTHU. 

'laCTO ' q,H3HKa . . HHTepecyDT co6HTMSI - B onpe,leJleHHYX 
· . yqacTKax .ABYXMepHoro · :cneKTpa. TaKHe 06J1aCTH HHTepeca 

Ha3HBaDTCSI JIOKycaMH. TaK .KaK JIOKY CY .MoryT HM8Tb 
cneuH4'H'f8CKYD q,opMy, TO OHH " 3a,11,aDTCSI C OOMO.bl> nporpaMMY , 
nyTeM ' BH,11,eJleHHSI o6JlaCTeA Ha 9KpaHe ' KOMDbl>Tepa, r ,Ile' 
npe,11,cTaeneH . ,11,eyxMepHHA cneKTp e ·BHAe , "Tonorpaq,HqecKoA 
KapTH" •. . . . 

noc.ne Toro, KaK . noKycw · eu6paHY, OHM sanHCYBallTCSI e 
cneuHaJlbHYD MaTpHttHYD cxeMy. KOAY A1 ,, H A2 nocTynaDT Ha 
cxeMH cpaBHeHHSI, Ky,11,a. TaK:Ke no.naDTCSI rpaHHt{HYe KOAH,, 
eupa6aTaeaeMHe cneuHaJibHOA MaTpH'fHoA cxeMoA. 

ECJIH BHDOJIHSIDTCSI YCJIOBHA - Kr. HA1s:KAfs:Kr. BA1 H 
KO,llY · Kr.HA2s:KA2sKr.eA2,' r,11,e Kr.HA1,Kr.BA1 - rpaHHt{HYe 

napaMeTpa 1,, TO TaKOe C06YTHe perHCTpHpyeTC$1. 
60.llbWHMH , B03MOSHOCT$1MH , 06.11a,11,aDT CHCT8MY, B KOTOpHX 

BY60pKa co6HTHA ee,11,eTCSI e COOTBeTCTBHH c co,11,epaaHHeM, 
T: e. •'' accouHaTHBHO. B ·' accouHaTHBHOM sanOMHHa1>.eM 
ycTpOACTBe, (3Y) qacTb pa3pSl,11,OB gqeeK (KaHaJIOB) saHSITa 
AeCKpHnTOpaMH, a 9TO O3HaqaeT, 'fTO eMKOCTb 3Y HCTIO.b3yeTCSI 
ecero JIHWb Ha 501, 009TOMY CTpeMSITCSI yMeHb■HTb 
pa3pSl,11,HOCTb ,11,ecKpHnTopoe. 

B cneKTpOM8TpHt{eCKHX HCCJie,11,oeaHHSIX 
pacnpocTpaHeHHe MHoronapaMeTpHqecKHe aHaJIH3aTopY, 

· · COt{eTallTCSI oco6eHHOCTH , "t{HCTO" accouHaTHBHYX 
YCTPOHCTB C UH~POBblMH OKHaMH. ' 

lhc:&t.n<'\Jni.cD KK .. ,CrJT ·, 
ut,;w1 lltC-Jt!lCIIUII 

f;liiSnt•!OTEKA ·• _...,.. .----...,_ 

nonyqHJIH 
B KOTOpllX 
CHCTeM H 



B Ila6opaTopH~ HeHTpOHHOH ~H3HKH paapa6oTaH 
cner.tKOHTpOJIJiep ,!IJISI opraHH3ar.tHH MHOrOMepHoro aHaJIH3a ( KOMA) 

· /f I. OH opraHH3yeT MHoroMepHHH aHaJIH3 nyTeM se,neHIHI 
HaKOnJieHHSI. ," , 3aKO.l{HposaH1jOH , HH~OpMar.tHH HenpepHBHO :-: _ TaK 
Ha;3Hsae11oe.·,\ .HaKonJieHHe · -B; - i'!HasaJI~',. -Co6HTHe, .• MO:t,eT - · COCTOS!Tb 
H3 ,,; BOCbMH / napa_Menpos, • · H; KaZ.l{llH . napaMeTp _,,., HMeeT • CBOH ' . KO.I{· 
onoaHaHHSI, COCTOSIIqHJi , H3' ,_ Tpex • CTapmHx. -paapsi,nos., '. .CofiHTHe• 
3anHCHBaeTCSI,·:, nocJie,nosaTeJibHO, T i -HatfHHasi,,. C: .- napaMeTpa', · C, 
M,11a,nmHM_• f •,:,H0MepoM .'·- ·H KOHqasi : napaMeTpOM .. co CTapmHM; 
c.ne,&yDll{E!e,,:i co6HTHe :. ·_,,TaK:te•. HatfHHaercsi c MJia,nmero napaMeTpa 
K~r. CTapme1-1y. •~i J{JISI _·_,:f_ onepaTHBHoro .. KOHTpOJISI npOBO.l{HTCSI 
HHTerpaJibHoe HaKonJieHHe no Ka:t,noMy napaMeTpy.-,, B03HHKaeT 
3.a.naqa ,:, · ;,_c:Cy)lleCTBeHHO , , .. : :: YM8HbWHTb :, .. , . KOJIHtfeCTBO, HeHy:tHOH 
HH~9p11a_l\HH, 38,nHcHeaeMoH',,. ,Ha-· i HOCHTe_JIH, a . : TaKx:e peaJIH30BaTb' 
Bq3,MO:IHOCTH.·:;; .::l~M ·,·. no,, ~OpMHP0BaHHD;, O,llHO- : '., , H· '., .nsyxMepHHX·· 
CIJ8\<TPOB·,1,,!IJIS{ '..'. !<PHTpOJISI >;•:3a ,JCO.l{QM , 9KCnepHM8HTa. npH _,· fiOJibWHX 
aarpy3Jtax. · ,.;·, !•_. .. , •. , •. ' ,_, .•• , ,-.- • - • .- •. 0 : :- , c ___ , ., .·, · --, 

·- OnHcHsaeMHH s ,llaHHOH pafioTe .. ,6JIOK LtH~poeoH · , ~HJib1'pa1.tHH--
(16U, > ,JlQ3B0JIS1er,,pemHTb. flOCTaBJieHHH.e, •: aa,llatfH: . ,, : : , ,., 
,,-.. :: ,;;1) '\i1~HaKamrneaH1:1si · .llBYXMepHHX, . cneKTpos : or. · ,,nsyx .. 

. , T~ilec15opoe,\:l(napll t:.Alllli· :-,,,AL{IT'j) BO , BHemHHe. 03Y; , ·'· ,, 
:-c:v,·.?),)i, H,aKann~BaHHfl 0,[{HoMePHbI:l~f- cneI<,TPOB ~ copTnpoBaHHbIX, :, no 

no_l$YCiiM Co6_)!aqtt-,B nsn:Mep~ofl MaTPHile 1AUITixAUCTj) , KalK.[{Oro , 
T_~,11.~CKO!Ja;"·,:,,.;·'-: i•.;_ .. 1 ,,,.:-:,i >).:',•;•··:,. ,,, ·.- ,::; 1 . .-,--.. ,:; 

:,,1·.11:}).,,pn~hTpoiiaHHH :no,c,Tyna'?111eii Ha_, 3BM lfliq)Opf',1a[ll,!H H Ha1<annHBa- · 
HHH-,ee BO,.<BHe1111i.eM .. ,O'.;!Y Bc..B1-I,[(e :O.[(HoMepHbIX COPTf!POBaHHbIX ,c;neKTPOB.~•., 
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,llJISI noJiyqeHHSI cse.neHHH. 0 MeXaHH3Me si,nepHHX . peaKQHH 
Heofixo,nHMO. npoBO,llHTb MHoronapaMeTp0BHe H3MepeHHS1,perHcTpHpya 
O,llH0BpeMeHH0 OCHOBHHe .. xapaKTepHCTHKH ' npo,llyKTOB .. peaKQHH 

· (Macey, aapsi,ll, 9HeprHD, epeMsi npoJieTa), a TaK:te B3aHMHYe 
KOppeJISII.tHH Me:t,lly HHMH. - TaKHe 9KCnepHMeHTH Hy:t,naDTCa · - B 
cneuHaJibH0M _ o6opy,lloBaHHH, KOTOpoe ,noJI:tHO - - 6HCTpO · H 
9~!peKTHBHO npHHHMaTb H HaKanJIHBaTb 60JibWOe. ' KOJIHtfeCTB0 
,llaHHHX, a TaK:te. n03B0JISITb . 88CTH. KOHTpOJib 3a• 
9KcnepHMeHTOM. , 

0tfeHb sa:tHOH . npo6JieMOH ' B 9KcnepHMeHTax ,&aHHOro - THna 
oKaaHeaeTca aa,llatfa npe,lleapHTeJlbHoro OT6opa . , noJie3HoA 
HH!pOpMaI.tHH, KOTOpaa cnoco6Ha yMeHbWHTb noT0K ,naHHHX s · 9BH. 
9Ta . aa,naqa TeCHO. CBSl3aHa , C B03MO:IHOCTbD npe,nsapHTeJl&Horo 
paa,lleJieHHSI 9HepreTHtfeCKHX cneKTpOB B 3aBHCHMOCTH OT MaCCH 
H '3apsi,na H3MepaeM~X qacTHU. 
' B MHOronapaMeTpHtfeCKH;' aHaJIH3aTopax BHpa6aTHBaeMHe AL{n 

(aHanoro-unqipoBbIM npeo6pa3oBaTeneM) . . ' KO,llH col5HTHA qacTO 
HaaHsaDT ,llecKpHnTopaMH, _ T. e. "onHcaTenaMH" . co6HTHH. B 
COOTBeTCTBHH C ,necKpHnTOpOM B ol5HtfHOM aHaJIH3aTOpe 
Haxo,nHTCa atfeHKa naMSITH, - ·B. . KOTOpoA xpaHHTCa tfHCJIO, 
noKaSHBaDiqee, CKOJlbKO pa3 D0BTOpHJICa ,naHHHH ,necKpHnTop. ){H 
ynJIOTH8HHa HHqtOpMaQHH ee .4'HJibTPYDT - npe,lleapHTeJlbHO 
ceneKTHpyn,: UH!ppOBHMH HJIU aHaJioroBYMH 0KHaMH. flpH 9T0M 
~ecKpHnTopaMH TO:te OTHCKHBaDTCa rpynnH aqeeK naMaTH H 
0T,lleJibHHe aqeHKH. -

PaccMOTpHM - npHMeHeHHe UH!pp0BYX 0K0H 
,llsyxnapaMeTpHqecKoM aHaJIH3aTope, npe,nHa3HatfeHOM 
H3MepeHHSI pacnpe,neJieHHH. n=f(Al,A2), r.ne A1 H 

·B 
JI.Ila 

A2 -
B8JIHtfHHll aMnJIHTy,n. C ,neTeKTOpoe · tfaCTHQ., 

qacTO fllH3HKa HHTepecyDT co6HTHSI . B onpe,neJieHHHX 
yqacTKaX ,&eyxMepHoro cneKTpa. · · .. ,TaKHe · 06.nacTH HHTepeca 
Ha3NBallTCa JIOKY caMH. · TaK KaK JI0KYCH MoryT HM8Tb 

. cnegHtpHtfeCKYD qiopMy, TO . · 0HH 3aAa!DTCa C · DOMO.bD nporpaMMH 
nyTeM BHAeJieHHa 06.11acTeA Ha 9KpaHe . K0MDbllTepa, ' r~e 
npe,ncTae.neH ,neyxMepHHA cneKTp· e BHAe "TonorpafaqecKoA 
KapTH". , - . 

noc.ne Toro, KaK JI0KYCM BHl5paHH, OHM aanHCHBaDTCa B 
cner.tHaJlbHYD MaTpuqHyD cxeMy. KO,llH At H A2 nocTynaDT Ha 
CXeMH cpaeHeHHA, Ky.na TaK•e no,naDTCa rpaHHtfHHe K0lH, 
ewpa6aT1:1eaeM1i1e cneuHaJlhHOH •; MaTpHtfHoA cxeNoA. 

ECJIH . BHD0JIHaDTCa YCJI0BHA, Kr.HAfsKAfsKr.BAf, H 
K0AH Kr.HA2sKA2sKr.BA2, r.ne Kr.HAi,Kr.BAi - rpaHH'IHHe 

napaMeTpa ·1, TO .TaK0e C06HTHe. perHCTpHpyeTca. 
Bo.n&mHMH B03M0.H0CTaMH 06.11a,naDT CHCT8MN, B K0TOpHX 

BH60pKa C06HTHA ee.neTca B C0OTBeTCTBHH C • ·co,llepnHHeM, 
T. e. accouHaTHBHO; B . accouHaTHBH0M san0MHHall.eM 
ycTpoAcTee (3Y) tfaCTb pa3pA,llOB aqeeK (KaH&JIOB) 3aHaTa 

,,necKpHDTOpaMH, a 9TO 03HatfaeT, 'ITO eMK0CTb 3Y HC00.1&3yeTCA 
• .ecero .nHmb . Ha . 50%~ 009T0MY ,CTpeMaTca yMeHbllHTb 

pa3pa,nH0CTb AeCKpHnTopoe. 
B cneKTpoMeTpHtfeCKHX HCC.ne,noeaHHAX 

pacnpocTpaHeHHe MHOronapaMeTpMtfeCKHe ' aHaJIHS&T0pH, 
C0tfeTaDTCa oco6eHHOCTH "tfHCTO" accouHaTHBHNX 
YCTPOHCTB C nml>POBbJMH OKHaMH. 

l 

00JIY'IHJIH 
B K0T0pHX 
CHCTeM H 

' 
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B Jia6opaTopuu HeihpoHHOH !pH3HKH pa3pa6oTaH 
cneqKOHTpOJIJiep · ,!IJISI opraHH3aQHH MHoroMepHoro aHaJIH3a ( KOMA} 
/1 /_. . OH _opraHH3yeT MHOrOMepHllH . aHaJIH3 nyTeM Be,lleHHSI 
Ha;Kon.n_eHHSI c' • '. '::iaKO,!IHJ)OB'a.HHOH . . • irnq,opt1a.L1Hl-i. . . HenpepUBHc;> ' -:. . TaK 
Ha3QBaeMoe·•; HaKonJieHHe 'B' · ; "HaBaJI". ·co6UTHe · MOZeT · COCTOSITb 
H3}:J30~~-MH' napaMeTpos, ':H_. KaZ,!IHH' '11apc1MeTp ,' HMeeT_ . c·soii 1 '1(0,1( 
qn03Hc!:H_Hs_J,, , COCTOSll]IHH · H3" . ',Tpex · C::TapmH~ _ pa3pSl,!10B. _ C06UTHe 
::ianwcu~_aeTCSI ' nocJie,!IOBai'eJibHO,: '. :Ha1rnHaS1 1

' __ c ,; · napa!'{eTpa - c 
MJla.zlWHM_'_' ~ HOMepOM : C \ H KOHlfaSI .· '• na:paMeTpoM . . co . CTapmHM; 
cJie,llyDl]lee·:'_,co6urwe · _TaKze · :HalfHHaeTcSI ·c MJia,llmero na:paMeTpa_ 
K'" CTapmeMy ;-''', ,llJISI ·, •.. onepaTHBHoro ·' KOHTpOJISI npoBO)!HTCSI ' 
w~:i:erpa_JI!,_Hpe . Ha_KonJieHHe ·- no . . KaZ,!IOMY . . napaMeTpy. B03HHKae! 

• ~i:lAa_'!!i .'.'..: ·, :· CYl!l~c_r!3eHHO .. · .. yMeH'~WHTb ·_· .. ' KOJIH,lfe_CTBO. ; He_!iYZHOlf 
HHq,opMa_l.lHH, 3am1c~sae_MOH ··;'_Ha, _ HO~HTeJIH, a_ · -raKxe pe~mrnosaTb 
B03_i10~H_oc::rn:" ;313M •" no : q,!)pMHposaHHD , O)!HO- : H -. .!IBYXMepHllX 
C_TieKTpos ''.ll,!lfi,' · ~o~rpo~sr " 3a ',·, XO,!IOM. "9I<CneJ)HMeH_Ta . npH , 6?JibWHX 
3arpy3KaX. ·. w,•s.·••·'· ' ,,_, •• ,' ,.:· .... _' .... ", · •• _ 

. , onwcusae_Ml:lH ,· a .· ,llaHHOH __ pa69Te ., 6JIO.K qwq,p?BOH ' _ !pHJibTpaQHH 
( B~~) 'n~3~0JI_Sle_T~;(p_emHTb • nocTaBJieHHlle ' 3a,llalfH: · : -: :·: , 1 

. 

. ,, i•:··o ·,:•,·HaKanJIHB/:lHHSI .ll~YXMepHllX 'cneKTpos OT . ,llsyx· 
'l'eJiecKonOa::· (napu·: 'AQili .::.AQilj) BO BHeWHHe. 03Y; . '•' . 
>,:·' ; 12 )'' :. 'ttakarrnn'BaHitit _ ogiioMePHhix · · criei<TPOB, copTupo·a aHHbIX rro 

no.'~yc'it}"! . (_o_6:ia_b-n 'B, J:lBYXMep-Hofl _Mii1'PH,1fe': AUniX_Aµn5Y 'K0aJKgot'o : .. 
TeJiecKona;•-,,; 1 ·, • ·, ... _ : .. '/' -.•• -:•-. - -, .. _. .. ,,._ •• ,. 

,•:l,i:,:,3y·qin.nb'TpcrnaHHH rto'CTYIIaro111efl ~'3' 3BM n'ttqiopMa~HH H Hakariniiaa:." 
irn'i ·ee iicFatte111H«:jM''03Y B: BHge' O~HOMepH'bIX co'pTupo8aH
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AUIT1 - AUIT4 pacnonozeHu s KpeHTe,ynpasnSieMOM 
cne_QKOHTpoirnepoM, a 6noK QH!pposoH qmnbTpaQHH H CBSI3aHHue c 
HHM : 6JIOKH ': 03Y pacnono:a:eHH B aKTHBHOM 

I 
KpeHTe, T. e. B 

KpeHTe, ynpaBJISl~MOM 3BM. - ·. ' 
6JIOK -:cxeMa 6JioKa QH!ppOBOH !p!'fJlbTpaQHH npe,AcTaBJieHa Ha 

pHC. 2. , . '. , ·_ ,,- .. ·' _· ____ , _ , __ ·, · , ·, :' 
6JIOK I npe,ACTaBJISieT co60H ,Asa; :'O,AHHaKOBHX : KaHaJia: ( CHANNEL 

1, '.CHANNEL 2) ·• ynpasnSieMHX ... ' 0,AHOH, · 'cxeMOH ynpasneHHSI . (CONTROL 
CIRCUIT); . KOTopaSI B 3aBHCHMOCTH ',; OT KOMaH,A;: npHHSITHX _ C 
WHHH KAMAK,'. ycTaHaBJIHBaeT CJ1e,AyDI11He pelltHMH pa60TH: nepBHH, 
pelltHM pa60TH · - KAMAK, BTOpOH -·c nepe,AHeH naHeJIH. , , 

-.• B pelltHMe' , KAMAK. HMeeTCSI ,ABa - -BH,Aa · pa6orn: nepBHH - c · 
JlOKyCaMH, Kor ,Aa .. 3anHCHBaDTCSI . HJIH ~HTaDTC_SI ' .. · su6paHHHe 
JlOKYCHHe o6nacTH; BTOpoA , .· peZHM npOH3BO,AHT ·• , !pHJlbTpaQHD 
paHee· HaKonneHHHX B "Hasan'' n - MepHHX' cneKTPOB H 
nonyqeHHe 0,AHOMepHHX cneKTpOB B JIOKycax •. 

'PezHM pa60TH C nepe,AHeii naHeJIH no3BOJISieT HMeTb . ,ABa 
BH,Aa HaKonneHHSI HH«!JOpMaQHH:' nepsHH npoBO,AHT' HaKonneHHe 
.ABYXMepHHX cneKTpOB no KaZ,AOMY KaHany He3aBHCHMO, BTopoA 
HaKanJIHBaeT O,AHOMepHHe cneKTPH, copTHpoBaHHHe no' JlOKycaM B 
Kallt,AOM KaHane He3aBHCHMO. · . . . ' 

. Bee ' H3MeHeHHSI B pa6oT:e cxeMH, ynpaeneHHSI ' 3a,AaDTCSI 
3anHCbD CTaTyCHOro· cnoea; pacnoJIOJteHHe 6HTOB l KOToporo 
noKa3aHo Ha · pHc. 3. · · 

RB R7 R6 R4: R3 R2 Rl 

I 
7 

w 6 ... 5 

n ! :f : ; : l : t1 

W7 W6 W4 W3 W2 Wl 

PHC. 3. PacnoJiolteHHe 6HTOB s CTaTyCHOM CJIOBe. 

. BHT O onpe,AeJISieT, K KaKOMY KaHaJiy · ( TeJieCKOny) H,AeT · 
o6pameHHe B . peltHMe KAMAK. B peltHMe pa60TH ' C .. nepe,AHeH 
naHeJIH,. COCTOSIHHe• :noro 6HTa He HMeeT 3HaqeHHSI. ' 

6HTH 1 , 2, 3 CJiyza T )IJISI 3a)laHHSI nponycKa _ C06HTHH 
: ( ,AeCKpHnTopos) ; He nonaBWHX B JIOKYCH' T. e. . npoHCXO,AHT 
COKpa111eHHe MaJIO ... HHTepeCHOH HH!pOpMaQHH. _ 

BHT 5 onpe,AeJISieT pa6oTy no cosna,AeHHD co6HTHA s 
~oKycax o60HX TenecKonoe. . 

BHT 6 onpe)leJISieT penHM pa60TH C JIOKycaMH HJIH 
HaKonJieHHe .ABYXMepHHX cneKTpos. 

BHT 7 MOZeT TOJlbKO qffTa TbCSI H noKa3HBaeT B KaKOM 
pezuMe H,AeT pa6oTa: B KAMAK HJIH c nepe,AHeH naHeJIH. 

,nemH!ppa TOP KAMAK (DECODER CAMI qiopMHpyeT' KOMaH)ll,I. 
npe,ACTaBJieHHHe s Ta6JIHQe 1. 

4 ?!I} 

"" {'} 

\ 

' ,l 

1 
) 

! 
I 

Ta6JIHU_a · · 1 
"l ,-,.-, 

1. NA (0) F (0): "..,.' ~-TeHH~ . ·Jioicycqe: H +r B : perHCTp 'a)lp~ca:;:·0·=1_' 
2. NA(l)F(O) .- q'I'eH_He, KO,Aa JIOKy_ca .. ,, " ,,.,0:=~--
3., NA(Q)f(2) - _ ~ITeHH_e ·.et.aT.YCHpro. _C,/IOBa ,: ·,i·i -0~1., 
4 •. NA (0) F (8), .- npo_eep~a:- , _L r: .. -_ , , : ·::r -:· ,.--,'O=L,;. 
5. ,NA (OJ F (9) - . ct>poc;. cTaTyCHor9 CJIOBa ,, '· •· ·. . ,,,;-Q~Q. :-
6. NA (0) F (16) -, .. 3anHCb . ,B perHCTp a,Apeca H nycK, naJ,JSITH ,- , 

. . ·, .. ··:., . : JioKyCOB ,:• . . . . ,,:.,, .. ,·,.,' .. ,·0=1'.\ 
1. NA 111 F (16) · - 3anucb 'Ko.ztiC AUnt · · · · ., :·,o=.1 ' 
8. NA (2) F (16) - 3am-rcb KO,Aa AUIT2 ., . o;.;1·. 
9. NA(O)F(18) - 3anHCb HOMepa TeJieqKona no Wl O=l . 
10.NA(l)F(lB) - ycTaHOBKa. nepecqeTa. no W2 -.WL. O=l., 
11.NA(2)F(18) - 3a,AaH~e peZHMa pa601u (t - JIBYXMepHHA , 

12 .NA (3) F (18) 
peJtHM, 0 ::- pa6oTa ·. C, JIOKYCOM) no,. W7, .. ,.,) 0=1 

3anucb. no.ztpelltHMa pa6oTH Ct ~ cosna.zteHHe 
re'JiecKonos·, . 0 -. , 'I'eJieCKOnH He 3aBHCHMH) 

13.NA(O)F(l9) -
· 14 .NA (OJ F (24) 

3anucb , JioKycos ·u -t: 1 B PA · 
pa3pemeHa pa.6o_ra, c ·' nepe)ltteA naHeJIH .. 

16 .NA (0) F (26) - pa3pemeHa _pa6ora c KAMAK 

Bee KOMaH,AH c1anposo:a)laD1'CSI ' CHrHaJIOM .OTBera .X •.. ,, ... 

O=l 
0=1 
0=0 
O=O 

KaHaJI COCTOHT _H3 · JIBYX q,opMHpOBaTeJieH . - KO)IOB (FORM 
CODE) , no,Aaeae!,fHX , OT AUIT / 4/. : ,. cqiopMHpoeaHHlle . KO.All, 
no.ztaDTCSI Ha MYJib'I'HnJieKcop I a.ztpeca . JIOKycos , IMUL. -. ALI H 
MYJibT1InJie1<cop a,rweca BHeumero 03Y (MUL AMI-'. /2,'3/ •. , Ha 
MY JibTHnJieKcop _ . a.ztpeca JIOKycoa .. TaKxe , npHxo,qnT a.ztpec c, - · KA.MAK 
MYJlbTHnJieKcopa ., (MUL _ CAMI :KoHTpOJIJiep . _.( KtBOtBnt-030) ./5/ 
ynpasJieHHSI Ma TPHQeH naMSITH '. JIOKYCOB . (CONTROL '; • MEMORY) 
npHHH>1aeT .• a.ztpec OT. MYJibTHnJieKcopa a.ztpeca H_. ynpasJISIDl!IHe 
CHrHaJIH co cxeMH · ynpasJieHHSI • H . Bllpa6aTHBaeT a.ztpeca · C'I'pOKH 
H ' .. CTOJI6Qa COBMeC1HO C . conposoz,AaDl!IHMH CHrHaJiaM_H ·. pa60TH 
MaTpHQeH naMSITH. - KOHTpOJIJiep nposO,AHT. pereHepaQHD KpHCTaJIOB 
naMSITH B HYZHOe speMSI. . ' 

, npoqHTaHHHe. ,AaHHHe 3anHCHBaDTCSI ,•,B ·•· perHCTp )laHHllX (DATA 
REGISTER) , r ,Ae, ,.TPH · MJia,AWHX · pa3pSI)la onpe)leJISIDT • HOMep 

. JioKyca - OT HYJISI - ,AO ceMH, a cTapmHA - qeTsepTHH . ~ .. -.· 6HT > 
onpe,qeJISieT nona,AaHHe co6HTHSI . B O,AHH ' .H3 BOCbMH JIOKycos H 
no)laeTCSI ,·. Ha· . cxeMy ynpasJieHHSI, KOTOpaSI BHpa6aTHBaeT ,8 · 
HYZHHX ycJIOBHSIX , CHrHaJIH ,AJISI qiopMHposaHHSI 3anycKa ... _03Y , H ,. 

. ynpasneHHSI cneQKOHTpoJinepoM_. .. · · , , ' . _ .. . . ._ .. 
41opMHpOBaHHe JIOKYCOB npOH380,AHTCSI B peJ:HMe , · KAMAK, . npH 

ycTaHoBKe · · -. 6HTa. 6 cTaTycHoro cnosa. s HOJib < no .. -KoMatt.rie 
NA-(0) F (18) H W7=0. 1 .B CTaTyCHOe CJIOBO ,aanHCHBaeM ·no, , 

.KoMaH)le NA'(O)F(18) H Wl HOMep.-TeJiecKona:-Wl=O - .,nepBHH< 
TeJieCKOn, a Wl=l ,- BTopoA. ·. .-no KOMaH,Ae · . NA (OJ F (16) 
3anHCHBaeM -HaqaJibHHH a,Apec ,. JlOKyca, ·a· 3aTeM no, • KOMaH,Ae. 
NA (0) F (19) npOH380,AHM .. 3anHcb qepe3 . Wl - W3 KO.A JIOityca, , a 
no · W4 3anHCHBaeM · e,AHHHitY. - TaKHM , o6pa30M · npoxo,AHM no 
sceA o6JiaCTH JIOKyca, ,, . KOTOpaSI. SIBJISieTCSI . .ABYXMepHOH 
KapTHHKOA' npocTpaHCTBa. 4JOHOBHe ,, -o6nacTH 3anOJIHSIDTCSI .JID6HM 
KO,AOM,; HO o6SI3aTeJibHO · W4=0. · 
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~JIR npoCHOTpa JIOKYCHOH 'KapTHHKH 3a.naeM HOMep 
TenecKona H HaqaJibHHH a.noec ecero JIOKVCHoro noocToaHCTBa. 
COCTORutero H3 128 Ha 128. ToqeK, H no KOMaH.ne NA(O)F_(Oj 
qHTaeM. '' Ha Rl ;- R3 onpe.nenReH HOHep JIOKyca,. a R4=1 
noKa.3HBaeT npHHa,ztJieZHOCTb K JIOKycy. ECJIH R4=0, ToqKa · 
OTHOCHTCR K !pOHY, B , KOTOpOM HH!pOpMaUHR .. MeHee ' BaJ:Ha, . H 
Ha . cneUKOHTpOJIJiep BHpa6aTHBaeTCR CHrHaJI Ha 3anHCb 3TOro . 
co6HTHR B 3aBHCHMOCTH OT nepecqeTa, ' . KOTOpHH 
ycTaHaBJIHBaeTCR B CTaTyCHOH CJIOBe no KOMaH.ne . NA (1) F (18) 
H . W2 - W4. BJIOK n03BOJIReT ycTaHaBJIHBa Tb nepecqeT, KaK 
noKa3aHo B . Ta6JIHUe 2. · · · 

Ta6mnta 2 

W~ W3. W2 qHCJIO nepecqeToB 

0 o. 0 6e3 nepectfeTa 
0 0 1 nepecqeT Ha. 10 
0 1 0 nepectc1eT Ha 100 
0 1· 1 nepecqeT Ha 1000 
1 0 0 nepecqeT Ha fOOOO 
1 0 1 nepecqeT Ha 100000 . 

;~Jig HaKonneHHR .ztBYXMepHHX cneKTpoe' HYZHO nepeseCTH 
6noK s pezifM c nepe,ztHeH naHeJIH, KOMaH.ztOH NA IOI F 124), · a 
6HT 6 CTaTyCHoro CJIOBa nocTaBHTb_ B e.ztHHHUY. B. 3TOM ,. 
cnyqae. ceMb CTapmHX 6HTOB OT AUnf 

0

H · AUn2 (HJIH AUn3 H 
·. AUn4) nocTynaDT Ha MYJibTHnJieKcop- a.npeca BHemHero 3Y, . r.ne 

qiopMHpyeTCR 14-pa3pR,!!HHH KO,!!, c nepsoro, no ce,!!bMOH '6HTH 
KOTOporo-::- OT AUnt ( AUn3) , a c BOCbMOro no qeTHpHa.nua THH 
6HTH ;_· OT . _Aun2 (AUn4). cxeMa , ynpasneHHR . no -· cosna.neHHD 
3anpocos (Lade i) _OT ' COOTBeTCTBYDIIIHX . AUn ~Hpa6aTHBaeT 
CHrH~JI sanycKa HYZHoro 'BHemHero 3Y, KOTOpHH B 3TOM 
cnytfae . pa6oT~eT B peZHMe . qM3 ( H~Terpa.JibHHH pellHM) /2, 
3/. ' . 

HaKonneHHe . O,!!HOMepHHX cneKTpOB, copTHposaHHHX no 
JIOKycaM, ocyDteCTBJIReTCR . B peZHMe C nepe,ztHeH . naHeJIH, H 
6HT : 6 CTaTyCHO_ro: CJIOBa paseH · HYJID. B 3TOM · cnyqae ceMb, 
cTapmHx 6HToe oT. Aun1 H Aun2 (HJIH AUn3 H AUn4) 
TIOCTynaDT 'Ha MYJibTHnJieKcop . a.npeca 'JIOKYCOB, r.ne 
opraHHsyeTCR 14-pa3pR.ztHHH a.npeCHHH KO,!! JIOKYCHOH MaTpHUH •. 

OH co6Hpcl.eTcR · cne.nynutHM o6pa3oM: c · nepaoro · · no 
ce.nbMOH 6HTH - OT AUnt ( AUn3) , a ' c BOCbMOro no 
qeTHpHa.nuaTHH . t'iHT ...: OT AUn2. (AUn4), .• 0.ltHOBpeMeHHO TaKze 
12 .:.pa3pR.ztHHH ·_ . a.npec •· oT AUnt c AUn3 > . no.naeTcR Ha 
MYJibTHnneKcop a.npeca BHemHero 3Y. · 

, · cxeMa ynpasneHHR no cosna.neHHD 3anpocos OT AUn1, AUn2 
(AUn3,AUn4) eupa6aTHBaeT cHrnaJIH, opraHH3YDDtHe pat'ioTy 
KOHTponnepa (K1801Bn1-030) /5/ ynpasJieHHR MaTpHUeH. naMRTH 
JIOKYCOB, KOTOpHH npoBO,!!HT qTeHHe H 3anHCb npoqHTaHHOH

0 

HH!pOpMaUHH B CBOH '• perHCTP· _.ztaHHHX. ' . ' 
CXeMa ynpaaneHHR . aHaJIH3HpyeT · tfeTBepTHH t'iHT ( CTapmHI:\), 

H eCJIH OH paseH e.ztHHHUe, ipopHHpyeTCR CHrHaJI 3anycKa · 
BHemHero 3Y c 15-pa3pR.ltHHM a.npeCHHM KO.ltOM. 

6 

3TOT • KOll · -·ipopMHpyeTCR < • MYJibTHnJieKcopoM a.npeca ,• BHemHero 
3Y H3 12-pa3pR.ztHoro Ko.na AUnt (AUn3) H TpeMR CTapmHMH,', 
onpe.nenRDDtHMH . HOMep ' . JIOKyca . C ;, perHCTpa • .ztaHHHX. ECJIH 
C06HTHe He nonano HH B 0.ltHH :noKyc, T. e. tfeTBepTHH '6HT 
paBeH HYJID, TO B 3aBHCHMOCTH . ·. OT ; ·nepecqeTa, no.naeTCR 
cHrHan ynpaaneHHR Ha cneuKoHTponnep, nponycTHTb · • era HJIH 
HeT. . , 

nporpaMMa TESTBDF.EXE npe.nHa3HaqeHa ,!!JIR TeCTa BU~. C nK THna, 
IBM PC/XT/AT, KpeHT KOHTponnepa KK009 /6/. nporpaMMa 
npe.nocTaBJIReT B03MOllHOCTH ,,3anHCH · H. tfTeHHR ., JIOKYCOB; <nycKa H 
OCTaHOBKH H3MepeHHR, noKaaa 0.ltHOMepHHX H .ltBYXMepHHX 
cneKTpOB. ' 

3anHCb H qTeHHe ,JIOKycoB no3BOJIReT . BH6Hpan; O,!!Hy H3 
.nsyx KapTHHOK, KOTOpag 6y.neT 3anHcaHa 8 JIOKYCHYD naMRTb BU~.' 

HanpHMep, ec;rn BHt'iHpaeM nepBHH BapHaHT;' TO 3BM. 
.. noKaa1,rnaeT· KapTHHKYu' H3 ltoneu• ,H~,, 3KpaHe. · H cnpamHBaeT HOMep 

CTaHUHlf pacnonozeHHR • BU~ B ,; KpeHTe. • .• 3aTeM "\ 3a.naew · :, HOMep · 
TeJiecKona ( 0 HJIH 1) H qHTaeM JIOKYC• no· KOMaH.ne read HJIH rrnmeMf 
JioKyc no·KoMaH.ne write. -

nocne 3Toro MOXHO npoaepRTb aanHcaHHHe .naHHHe. 3.necb x,y ~ 
3TO a.npec JIOKYCHOro npocTpaHCTBa, COCTORIJlero H3 128 Ha 128 
ToqeK. ECJIH aa.naeM x=32 H y=32, Tor.na Ha 3KpaHe BHCBetfHBaeTCR 
TQqKa, KOTOpag HaXO.!tHTCR no aa.naHHOMY a.npecy x, Y, noKa3H_BaeTCR 
co.nepxHMOe 3TOH TOqKH npocTpaHCTBa H nORBJIReTCR cne.nyDDtHe 
MeHD: . 

~; · .. 

: f '.~ •~;.' \ :· 

v,- tfTeHHe· JIOKYCOB, 
T_ -. Bbl~HpaTb TeJieCKon, 
M ~ nycK H3MepeHHR, 
Q ;:;/ BHXO,!!, H3 •.nporpaMM,H. 

,''n;·.i KOMaH.ne' M ,•, 3~~HCHBaDTCR HYJIH BO . ; ;,·B~~mHHe 
·,nycKaeT~R H_3.HepeHH~- H '.iioRBJIR_e,TcR. ,l\pyroe Me HD: .. , . :, ''. ,, 
' ' • -. ; " ' ·1. )\~; :: ~ 

:-~ .. -,CJOn.H3MepeHHR·, ' .. /,:•.•. ; q I.-. 
~ ,, •. 

·:..:.·:,:_ . 
c - npo.nonzeHHe H3MepeHHR, 
R ;-,npOCMOTp~cneKTpos, 
Q - BblXO.lt H3 nporpaMMbl. 

\:,' 

? ~ 

3Y, 

HanpHMep, ,!!JIR npOCMOTpa cneKTpa HaltHMaeM s 
npHOCTaHaBJIHBaeTCR H3MepeHHe I H R - Tor .na Ha 3KpaHe. 
noI<a3hIBalOTC.II qeTblpe cneKTpa, copTHpOBaHHble no JIOKycaM H 
MeHD,KOTopoe HaXO.!tHTCR B HHllH8H tfaCTH 3KpaHa: 

~1) 'HaMeHeHHe MacmTat'ia no sepTHKaJIH; 
2) aa.naHHe OKHa Ha 3KpaHe MOHHTopa; 
3) npo.nOJilteHHe H3MepeHHR; 
.4) BblXO.!t . H3 nporpaMMH. 

2M. 
SJIOK BHnOJIHeH B CTaH.napTe KAMAK H 3aHHMaeT CTaHL{HD 

Ha nepe.ztHefi_, naHeJIH • _pacnonozeHH , qeT1,1pe . paa_1>Ma Pnt 5-23, 
.!!Ba H3 HHX npHHHMaDT ,KO.!tbl OT . · AUn1, · AUn2 H OT AUn3, 
'Al\n.iJ, .naa ,11pyrHX - .!IJIR .. CBR3H C BHemHHMH 3Y. 

,., 
I·, 



Ha:rnat1eHHe KOHTaKTOB pa3'beMOB, npHHHMaDll!HX KO.llbl OT 

Aun: 
AUn1 ( AUn3 ) 1 - 12, 

H 
B 

KO)tbl C 
3EHJUI 13, 

L OT AUn1 ( AUn3 ) 14, 

KO)IH C AUn2 ( AUn4 ) 15 - 21. 

L OT AUn2 ( AUn4) 22, 
3EHJISI 23. 

Ha3HaGeHHe KOHTaKTOB pa3'beMOB .nnsi CBS13H C BHemHHMH 3Y: 

a.npeCHble KO)tbl 
LGM3 

cOpoc LGM3 
3EMJISI 

8 3aKJIDGeHH8 aBTOpbl BHpazaDT 
3 •. Anoyrhl 3a aKTHBHoe yqacTHe 
paOoTe. 

JIHTepaTypa: 

1. A.A.Bor.n~en H .np. coo6111eHie 
1989 r. 

.np. coo6meime 2. 8.A.EpMaKOB H 
1983 r. 

3. -B.A.EpHaKOB H ,np. coo6111eHHe 
1988 r:. 

4. A.A.5or.n3eJJb H ltP• coo6111eHHe 
1984 r. 

5. HHKponpo1.1eccopHble cpe,ncTsa_ H 

CT. 89-92. 
Coo6111eHHe 6. A.rpHropbeB H ,np. 

1988 r. 

1 - 15, 
19, 
20, 
23. , 
6naroi!apHOCTb 
e . o6cyz,neHHH 

s.r'.THWHHY 
H noMOlqb 

OHSIH, 13-89-164, Ay6Ha 

OHSIH , 10-83-194, Ay6Ha 

OHSIH, p10-887434, Ay0Ha 

OHSIH, 13-84-145 , Ay0Ha 

CHCT8MH • 4, 1988 r., 

OHSIH, p10-88-381, Ay6Ha; 

PyKonHCb IlOCTYilHila B H3naTenbCKHH oTnen 
16 MapTa 1992 rona. 
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STOT ·, KO.II;: .it,opHHpyeTCSI :· MYnl>'rHnJieKCOpOM . ' a.npeca ' BHemHero. 
3Y H3 t 2-pa3pS!,nHoro. KO}.la AUnt . ( AUn3) H TpeMSI CTapmHMH, i 
onpe)leJISIDIIIHMH HOM8P:. JIOKyca , C :. : ,perHCTpa :.llaH_HhllC w ECJIH. 
co6blTHe He nonano HH B: O,ltHH ~oKyc, T. e. qeTsepTb!H 6HT 
paBeH. HYJID, TO B 3aBHCHMOCT_H : . ,o:r nepecGeTa, . no.naeTCSI 
CHrHaJI. ynpasJieHHSI Ha c11e1.tKOHTpOJIJ1ep, , npo.nycTHTb ,ero HJIH 
HeT •. ·, . , .· ,\ . ,, . .' ,,. .. 

nporpaMMa TESTBDF.EXE npe)lHa3HaGeHa }.IJISI TeCTa BU~ C nK THna 
IBM PC/XT/AT, Kpeih K'oHTpOJJJJepa KK009 /6/. nporpaMMa 
npe)locra~:11S1eT B03MOJC/-fC>CTH,, .. 3an_HCH .. H . GT81;1H~. ,., JIC>1(YCOJ:3, . nycKa .. ; H 
OCTaHOaKH H3MepeHHSI, noKa3a 0}.IHOMepHb!X H .llBYXMepHb!X 
cneKTpOB. ' ,., ·:' ;, ' ,;, . , ... ,·• : 

3anHCb H GTeHHe JIOKYCOB no3BOJISl8T Bbl6Hpa:rb,: OJ.IHY H3 
J.IBYX KapTHHOK, KOTopaS! oy.neT 3anHCaHa B JIOKYCHYD naMS!Tb BU~. 

HanpHMep, eCJIH Bbl6HpaeM nepBHH . sapHaip:.; TO SBH 
no1ta3_HsaeT. KapTHl;lf.CY. ,H3 , ·~oneu, H~, .. ~Kp~He. --~ cnpamHs'~eT_. H()Mep 
CT'3;RI.1HH' pa:cn,O:/J,()JCeJ·U-1~ , . Bl(~ 8.,, Kpe!,-ITe. . ,, , 3.3. T~"! ,. 3a)la,eM ,' HOMep.,, 
TeJleCKona' ( 0 '1-lnH . T). H. GHTael,( JIOKYC no KOMaH.ne . read HJl,H ',nHmeM :, 
noKyc no KoMaH.ne write. · · · ·. · ·, 

· nocne 3Toro MOJtHo nposepS!Tb 3anHcaHHble .naHHble. 3,necb x,y -
3TO a)lpec JIOKYCHoro npocTpaHCTBa, COCTOSllllero H3 128 Ha 128 
TOGeK. ECJIH 3a,naeM x=32 H y=32,, Tor.na Ha 3KpaHe BblCB8GHBaeTCSI 
TOGKa, KOTopasi HaXOJ.IHTCSI no 3a.ztaHHOMY a.npecy X,Y. noKa3b!BaeTCSI 
co.nepllCHMOe 3TOH TOGKH npocTpaHCTBa H nOSIBJIS!eTCSI CJ18.llYDlllH8 
MeHD: 

~.·\ J ~; ',' 

·-·,': <~ • i-.., 

. : \' : ' i: '~ 
V - GTeHHe;JIOKycos, 
T 7·;-~b16Hpa;i:~.--'l'.~JleCK()ll, 
H · .c· nycK H3Mepemrn, · • 
Q - B,hlXO.lt)1?, np.pf paM~~, , 

\ ..... ,·~ ;'~ 1 .. ', ..; 

:/·Ii. 

''\',:;; ,- ,,;1 ' . · f •• ', ;, , ,._ ·' ~ ',, • "< ; •,· - ,, L . .;, . ·' 

· no'.;·KoMaH)le M' 3aTIHCblsanTcsr ··Hynw · so '"'sHell/!iHe 3Y, 
nycKaeTCSI H3MepeHHe H nOSl~JISl8TCSI )lpyroe M8HD: 

-• ,•,,~t,~·~:-!.. ,<.) ~ ·•,"q~· ~-·, •?~·~,:.,;" '"'.'"::,:;.½/\'~·•, ,.· '\ .'•"'\ 

·-:~ ?,,,, 

,_,,.\ 

,s 7 . c,:on , H3~~p~HH~ ,, , . 
', C·' ;_., npO)lOJIJCeHHe •H3MepeHHSI; 

• , R :; , npOCM.9:1:P.: c;n~KTpOB, 
·,., Q .;, 'Bb!XO)I' H3' npdrpaMMbl. ., 

. l ;,, ·:; ,, , 

HanpHMep I )lJISI npoCMOTpa cneKTpa Ha:lHMaeM s 
npHOCTaHaBJIHBaeTCSI H3MepeHHe, H R- Tor.na Ha 3KpaHe 
noKa3NBaroTCH GeTblpe cneKTpa, copTHposaHHble no JIOKyCaM H 
M8HD,KOTOpoe HaXO)lHTCSI B HHJCHeH GaCTH 3KpaHa: 
1) H3MeHeHHe MacmTa6a no sepTHKanH; 
2) 3a,11airne , OKHa Ha 3KpaHe MOHHTopa; 
3) npO)lOJIJCeHHe H3MepeHHSI; 
4) Bb!XO.zt H3 nporpaMMH. 

2M. 
BJIOK BhlnOJIHeH B CTaH)lapTe KAMAK H 3aHHMaeT CTaHQHD 

Ha nepe)lH~if. naHe.JIH . pacnonozeHll . qeTupe . pa3:'bMa Pnt 5-23. 
)lBa H3 HHX· ' nl)HHHMaDT ' KO.ztll '. d,T ' AUn1 ; , Aun2·· <, H OT AUn3, 
'Al\n4, ,11sa ,11pyrnx - .nnsi · cBSl3H · c BHEHiIHHHi-1 3Y. 

7, 



Ha3Hat:fem1e - KOHTaKTOB pa3'b8MOB, npHHHMaDl!IHX KO~ll OT 

AUil: 
AUil1 ( AUil3 -) 1' -_ 12, 

H 
B 

KO.ltll C 
3EMJUI 13, 

L OT .AUil1 ( AUil3) 14, 
KO,QY C AUil2 ( AUil4) 15.-21, 
L OT AUil2 ( AUil4) 22,. 

3EMJUI 23. 

Ha3Hatf8HH8 KOHTaKTOB pa3'b8MOB_ nnsi CBSl3H C BHSWHHMH 3Y: 

anpecHYe KO.ltll 
L"IM3 

1 -:- 15, 
19, 
20, 
23. 

cOpoc Lt:fM3 
3EMJISI 

8 3aKnDt:f8HH8 aBTOPY 3: 1 .nnoyrY 3~ aKTHBHOe 

BYpa:a:aDT 
yqacTHe 

Onaro,napHOCTb 
B o_Ocy:a:,neHHH 

s.r.THmHHY 
H OOMOD(b 

paOoTe. --

JIHTepaTypa: 

13-:-89-164, Ay0Ha, L A. A'. sor,uen& H -np. cooOD(eHHe OHSIH, 
1989 .r. 

2. 8.A.EpMaKOB H ;tp. cooOmeHHe OHSIH, 10~83-194, .ztyOHa 
1983 r. 

3. 8.A.EpHaKOB- H ,np. coo0D(eHH8 OHSIH, p10-88~434, Ay0Ha 

JlyOea 1988 r. _ ... ,- _ _ 
A.A.Sor,n3e.nb H ,np. coo011(8HH8 - OHSIH, 13-84-145 4. 
1984 r. _ . 

5. MHKponponeccopHYe cpe,ncTBa H - CHCTSMY »-4, 1988 r., 

CT. 89-92. - - . . _ - . 
6. A. rpHrOpbeB H ;tp.: cooOD(eHHe OHSIH, p10-88-381, .l{yOHa, 

1988 r. 

PYKOilHCh nOCTYilMila·e H3l{aTenbCKHH oTnen 
16 MapTa 1992 rona. 
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EpMaKoe B.A., KHM XeH ~o 
6.noK 4H¢poeoH ¢HnbTpaqHH 

,plJ-92-112 

-0nHcaHHoe ycTpoHCTDO npeAHaaHa4eHo AnR COKpalJleHHR Mano HHTepecHOH HH
¢opMallHH,- aanHCblBaeMOH Ha HOCHTenH BO epeMR MHoronapaMeTPH4eCKoro 3Kcne
PHMeHTa I a TaKM<e A0R peanHaa4HH B03MOM<HOCTeH KOMnblOTe-pa no ¢opMHpoeaHHIO 
0AHO- H ABYXMepHblX cneKTPOB AnR KOHTponR sa_ XOAOM 3KcnepHMCHTa npH 6onb-, 
wHx aarpyaKax D peanbHOM epeMeHH. ~aHHoe ycTpoiicTeo noaeonReT p-ewaTb aa
Aa4H HaKannHeaHHR_ABYXMePHblX cneKTpoe OT ABYX TenecKonoe (napbl AUn - AUnJ 
eo eHewHHX aanOMHHalOUlHX ycTpoHcTeax; HaKannHeaHHR oAH0MepH1>1X cneKTPOB, , 
CQPTHPOBaHHblX no rioKycaM (o6naCTH ,B ABYXMepHOH MaTpHqeAUn AUn) KaM<AO~O
TenecKona; ¢HnbTPa4HH no noKycaM nocTyna!OUleH·Ha 3B11 HH¢opMa4HH H HaKan
mieaHHR BO BHewHeM· aanoMHHalOtlleM yCTPOHCTBe B BHA·e OAHOMepHblX- COPTHPOBaH
HblX cneKTPOB. B nepeblX ADYX cny4aRX e1,1pa6aTb1BaeTCR CHrHan Ha nepeAHIOIO 
naH'enb. noKa3b1BalOUIHH nonaAaHHe co6blTHR _B OAHH H3 BOCbMH B03MOM<l;fb1X noKy-

· coe~ Bee pemHMbl pa6oTbl 6noKa 4H¢POBOH ¢HnbTpa4HH 3aAalOTCR aanHCblO ycno~ 
BHH e CTaTycHoe cnoeo. "6noK BblnonHeH e' CTaHAapre KAMAK H aaHHMaeT CTaH
ljHIO 2/1, 

· Pa6oTa e1,monHeHa e Jla6opaTopHH Hei1TpoHHoi1 ¢HaHKH 0IUIH. 

. . ' ' 

Coo6111eHHe O6t.e1111HCH(!OfO lfHCTHTyTa- RJICPHblX 11cc.1e;rnaauiiii: Jly6Ha 1992 

nepeeoA-T,¢.~P03AOBOH 

Ermakov V.A., KimHyong Do 
Dlgita.J Filter 

P13-92-112 

The described device designed to reduce unimportant information being 
··recorded on carriers during a multidimensional experiment as_well as to 

realize· the computer's ability to form one-_and two-dimensional. spectra 
for the control of real time experiments at high· Information fl?ws. The 

· device would allow to store two-dimensional spectra from two telescopes 
in external memories (as ADCj - ADCJ pairs); to store one-dimensional 
spectra sorted out In locuses (areas In the two-dimensional matrix 
ADCjxADCJ) .of each telescope; 'to filter the Information from a computer 
with respect to Jocuses followed with Its storage In an external mel!Pry 
in the form of one-dimensional ·spectra. In the first· two cases a' signal 
·Is generated ,Indicating_ the registration of an event in the eight pos-. 
sible Jocuses. The status,word gives all operation regimes'of a digital 
filtration. The device fs made in CAMAC standard_to occ-upy station 2M. 

Th~ investigation has been performed at the_- Laboratory of Neutron 
Physics, JINR. - - - ' . - -

'-, 
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