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Beec)enue 

HaKonnenue u o6pa6oTKa 3KcnepuMeHTaJILHoii umt>opMauuu 
B <l>H3H'leCKHX uccne,noBaHHJIX ocy11.1ecTBJIJIIOTCJI npu noMOll.lH ynu
BepcaJibHblX Bbl'IHCJIHTe.iibHblX MaWHH /YBM/' KOTOPbie COBMeCTHO 
c 4>u3uqecKoii annapaTypoii H qenoseKoM·onepaTopoM o6pa3yroT 
CJIO>KHYIO HHcliopMaUHOHHYIO CHCTeMy. B nocne,nHee BpeMJI B TaKHX 
CHCTeMaX WHpOKO npHMeHJIIOTCJI MHHH - YBM ,nJIJI o6ecnetJeHHJI 
B3aHMO,neiicTBHJI OT,nenbHblX KOMilOHeHT CHCTeMbl. B qacTHOCTH, 
MHHH·YBM HCilOJlb3ytoTCJI ,nJIJI ynpaBJieHHJI 3KcnepHMeHTOM, nep
BH'IHOH o6pa6oiKH pe3yJILTaTOB, ,nnJI nonroTosi<u HHd>opMauuoHiioro 
MaTepuana K nepe,naqe Ha 6onee MOll.lHLie YBM I 1/. 

YcneWHOe <l>YHKUHOHHPOBaHHe Bceii CHCTeMbl BO MHOroM 3aBH" 
CHT OT peweHHJI npo6neMbl cornacoBaHHJI TaKHX pa3Hopo,nHLIX 
BHd>OpMaUHOHHblX noncucTeM KaK qenoBeK H MHHH·YBM. B ,naHHOH 
pa6oTe onHcblsaeTcJI peaJIH3aUHJI yKa3aHHoro cornacoBaHHJI npu 
IlOMOll.lH cneunaJIH3HpOBaHHoro BH3yaJILHoro ycTpoiiCTBa, B nanb· 
HeiiuieM Ha3blBaeMoro MO,D;YC /onTHtJecKoe ,nsycTopoHee ycTpoii· 
CTBO CBJl3B qenoseKa c MHHH·YBM/. Pa3pa6oTKa MO,D;YCa 
BeJiaCb C y'leTOM OilbITa MHoroneTHeii pa60Tbl C YBM THna 
MHHCK" 2 /2,3/ H li3CM-4 / 4/ ' B pe3yJILTaTe KOTopoii CJIO>KHJIHCb 
cne,nyro11.1He Tpe6oBaHHJI K CBJ13H qenoBeKa C YBM: 

1/ npe,nocTaBHTL onepaTopy seny11.1yro ponb B cHcTeMe; 
2/ o6ecnetJHTb paqoTy onepaTopa c npHBbl'IHblMH ,nnJI Hero 

<l>opMa TaMH BHd>opMaUHH; • 
3/ MaKCHMaJibHO HCilOJlb30BaTb npH peaJIH3aUHH CBJl3H YHH" 

BepcanLHOCTb YBM 6e3 H3MeH.eHHJI nocJie,nHeii; 
4/ npenocTaBHTb onepaTopy B03MO>KHOCTb H3MeHJITb B xone 

peweHHJI 3a,naqu napaMeTpbl CHCTeMbl. 
' CneuH<l>H'leCKHe oco6eHHOCTH MHHH·YBM Tpe6yroT H3MeHeHHJI 
TeXHH'leCKOH peaJIH3aUHH H MaTeMaTH'ICCKOro o6ecnetJeHHJI paHee 
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pa3pa6oTaHHLIX YC.TI!OH/;TB THIIa 0CUHJinorpa<lJ co CBeT0BbIM Ka-
/2 3 4/ 

paH,nawoM /OCK/ ' ' • TaK, uarrpBMep, KopoTK0e cnoBo, Mana,i 
eMK0CTb 3aII0MHHaromero YCTPOHCTBa /3Y /' yrrpomeHHaJI apu¢
MeTHKa He 1103B0JIJilOT rrp0CT0 c¢opMHpOBaTL B rraMJITH MHHH-YBM 
II0JIHYlO HH¢opMaUHlO. 06 :meMeHTe H306pa:lKeHHJI /KoOp,ll;HHa Thi 
X,Y,Z/. IIo:noMy B ocuoBy peanH3aUHH MO,ll;YCa 6Lm rrono:lKeH 
IIPHHUHII H306pa:lKeHHJI T0JILK0 yrrop,i,noqeHHbIX MaCCHB0B ,naHHLix.· 
B 3T0M cnyqae B03M0:lKH0 0IIHCaHHe. o6pa3a, HMeromero C TQqKH 
3peHHJI B3aHM0,neiiCTBBJI 0,ll;H0 3HaqeHHe, B 0,IJ;H0M MaWHHH0M 
CJI0Be,. TaK KaK ,IJ;0CTaT0qHo rrepe,naBaTL H3 YBM ycTpoiiCTBY 
JIBWL qacTHqHyro HH¢opMaUHlO. ,ll;JIJI B0CCTaH0BJieHHJI II0JIHOH HH
¢opMaUBH 06 06pa3e B MO,ll;YC BKJilOqeH yHHBepcanLHLiii Koop.nu
HaTHLiii 6noK H reHepaTop 3HaK0B. 

,ll;anee, pa3BHTaJI . CHCTeMa CBJl3H MHHH-YBM C BHeWHHMB 
o6'beKTaMH, HCII0Jib30BaHHe ,IJ;JIJl•IIepe,naqu HH¢opMaUBOHHOro Mac
CHBa cpe,ll;CTB 6LICTporo aBT0H0MH0ro KaHana o6ecrrequBalOT B03 -
M0:lKH0CTb pa60TLI MBHH-YBM B MYJILTHIIporpaMMH0M pe:lKHMe. 
Ha peanH3aUHlO:.TaKoro pe:lKHMa HaueneHo MaT.eMaTuqecKoe o6ec
rreqeHue ycTpoiicTBa. 

, I. Onucanue MO,l{YCa 

MO,ll;YC . pa7pa7ioTaH .· rrpHMeHHTeJibH0 K MHHH-YBM THrra 
PDP-8(TPA-1001). 5•? )J;n,i rrepe,naqn umpopMauuonnoro MaccHBauc
IIOJib3yeTcJI aBTOHOMHLiii Kanan YBM B TpexuHKJI0B0M pe:lKHMe 
/30 MKCeK Ha 0,ll;H0 CJIOBO/. B 3T0Mpe:lKHMe ,IJ;Be rrocne.noBaTeJil,Hble 
/yKa3aTeJILHLie/ ,iqeiiKH rraMJITH. YBM cny:lKaT ,IJ;JIJI yrrpaBneHHJI 
rrepe,naqeft, -rrpuqeM co,nep:lKaHue rrepBoii ,iqeftKH paccMaTpHBaeTcJI 
KaK C'leTqHK K0JIH'leCTBa eme He rrepe,naHHblX CJI0B MaCCHBa, 
a BTopoii - KaK TeKymuii a,npec 110,nne:lKamero rrepe,naqe cnoBa. 

EnoK-cxeMa · MO,ll;YCa rrpe,ncTaBneHa_ .Ha puc. 1. OcHOBHhIMH 
ero )"3JiaMH JIBJIJilOTCJI: 

Puc. 1. EnoK- cxeMa MO,ll;YCa. 
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EAOK conp.11J1CeHu.11. EnoK II03B0JIJieT cornacoBaTL noruqecKHe 
ypoBHH YBM (0, -6 v) n MO,ll;YCa (0, + 3v ), 3a,naeT a,npec rrepaoii 
yKa3aTeJibHOH ,iqeiiKH, BCe II0CT0JIHHbie ypoBHeBLie CBrHaJILI Tpex
UIIKJI0B0ro pe:lKHMa: AHC / orrpe.nenJieT pe:lKHM aaTOHOMHOH rrepe.na
qff/, AAI /orrpe,nenJieT HarrpaBneHHe rrepe,naqu/, CNT / pa3pewaeT 
HJIH 3arrpemaeT yBenuqeHHe TeKymero a,npeca/ H BhI,nenJieT ace 
rrporpaMMH0 a,npecyeMLie MO,ll;YCy curnanhI. TexHH'leCKH 6noK 
BhmonneH na TpaH3HcTopax rT 3O8A, MII38 H Ml!KpoMo,nyn,ix 
cepHH 217. 

EAOK ynpaeAeHU.JI /pHC. 2a, 6, B/. EnoK CJIY:lKHT ,IJ;JIJI opraHH· 
JaUHH o6Mena Hn¢opMauHeii Me:lK,ny YBM H MO)],YCoM. 

~~© --,:;;;;;.-

+KMPP. lf•lp. 

© 

=K«~ 

!_A~ 

~-Jp 4 trJlllflWMI .,....._, 

PHc. 2. EnoK yrrpaaneHHJI. 

I'eHepamop 3HaKoe /I'3/. 3naKH ¢opMHpy10TCJI Ha 0CH0Be 
Toqeqnoro MHKpopacTpa 7x4 ' IlpHqeM r3 110 3a,naHH0MY K0.D;Y 
Bb!pa6aTbIBaeT JIHWb rrocne.noaa TeJibH0CTb CHrHaJI0B -110,IJ;CBeTKH 
MHKpopacTpa. 

YnueepcaAbHblU KOOp0Ultal'IHblU 6AOK /pHC. 3,4/. EnoK Bbipa-
6aTbIBaeT K00p,ll;H!IaTbl Y ,Z ,naHHblX u aBT0H0MH0 K00P.D;HHaTbI 
X,naHHbIX H X,Y MHKpopacTp0B 3HaKOBOH Hn¢opMaUHH. 

EAOK 3anucu. EnoK rrpe,ncTaBJIJleT co6oii naMIIOBblH YCHJIHTeJib 
110,IJ;CBeTi<H na rreHT0,IJ;e 6)K1IJ. 

EA0K aopecaijuu. B 6noK axo,nHT uu¢poananorJ:o/'ie 11peo6pa-
3oaaTenH /1..J,AII/ /3/ H ycHJIHTeJIH 0TKJI0HeHHJI nyqa 7 

• 

EAOK ceemoeozo Kapanoawa /CK/. EnoK cocToHT H3 ¢oTo
yMH0:lKHTen,i <1>3Y-6O u HMIIYJibCH0ro YCIIJIHTeJIJI ero BblX0,IJ;HbIX 
CHrHaJI0B. 
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I-HpaJ,-411 tAfM 

PHC. 3. YHHBepcanbHblH I<OOP.D.HHaTHbIH 6no1< /qaCTb Y /. 

p-y 

z-s r¥•• ---au tHh 

PHc. 4. YnHBepcanbHLiii 1<oop.D.HHaTHblii 6noK" /qacTb X /. 

6" 

EAoK numci11u.R: 
a/ Bb1co1<oe uanpxmeuHe ,nnx nnTaHHH 3IlT 31IlO33B 11 <1>3Y • 6O 

no,naeTCH c BbIIIPHMHTenJ, co6pauuoro no cxeMe yTpoeuHH c 
nocne.D:yromnM Y.D:BoeuneM 3 !_ I:lcToqHnI< .D:aeT uanpxmeHne nopH.D:I<a 
5000 B; 

6/ .D:nH nnTaHHJI yc11n11Teneii OTI<noueHHJI H no,ncBeTI<H ncnonb· 
3YJOTCH .D:Ba noBLIWaromnx TpaucqiopMaTopa c 3ne1<Tpouuoii qinnLT· 
pauneii BbIXO.D:Horo uanpxmeunx /cooTBeTcTBeuuo 550 n 250 a/; 

B/ nnTaHHe OCTanbHblX 6noI<OB ocymecTBnHeTCJI npn noMomn 
cTaH,I(apTHbIX HCToqHHI<OB I.J.3M THna BC. 

TexunqecI<H 6no1<n ynpaBneunx, r3, yunaepcanLHbIH 1<oop· 
.D:HHa THblH 6noI< BbIIIOnHeHbl ua MHI<pOMO.I(ynxx cepnn 217 . 

BpeMeHHble ,I(HarpaMMbl OCHOBHbIX cnruanoB npnBe,I(eHbl ua 
pnc. 5. 3.D:eCb KIRK, KOLK • TaiiMnpymmne HMnynLCbI YBM, 1<0Topb1e 

·npe,I(Ha3uaqeubl .I(nH ncnonb30BaHHJI H BHeWHHMH ycTpOHCTBaMH; 

. .. ~ 
- ~--JL.....IL...JL. .... ~::~ ------~ 
.:::. =====-L--=::it._ ~::::;_..:.JL.....JL.. ,., ~-==· ~ - . ~---
- =--------=== . ~ -=---------=-===·----- ----~ = ... ~=========-:: .. ::::=----,__-------_-_:r-----,__----------.------IL ____ _,._ ____ ..,._ ____ _,, __ _ 
"=".-----------'L-----''---------------_JL___:____ -:::r. ____ __,, ______ -----~· -----·----------
- ===::r===;j;:=····---~------:::.-=:=;--•,=:== ""' u--··---~-----
-;;-______r--t___:::;·- ____J""\___·::::::.::!....!:====== ,,,,, __ _r---, ·-···-_____r--

Pnc. 5. BpeMeHHbie· ,I(HarpaMMbl. 

AAK - cnruan, a1<nroqa10mnii aBTOHOMHLiii Kanan: npn uannqnn 
uyneaoro noTeuunana ua wnue AAK YBM uaxo.D.HTCH B pemnMe 

_aBTOHOMHoii nepe.D.aqn .D:aHHbIX (ADT); KMPR - cnruanbI, nepeJJ.aBae· 
Mbie no wnuaM 6yqiepa naMHTH YBM; B TpeTLeM un1<ne ADTno 
3THM WHHaM nepe,I(aeTCJI HHqJOpMaUHH BHewueMy ycTpOHCTBy; 
PMK • cnruan, BI<nroqaromnii cpeJJ.CTBa nporpaMMHoro npepbrna· 
unH; ecnn wnua PMK 01<ameTCH -no.D. uyneBbIM noTeuunanoM,
TO YBM BXO.D:HT B npepbrnaune, a,npec cne)J.yromeii I< BbIIIOJlHeHHIO 
I<OM€1-H.D:bl nporpaMMbl 3anHCb1BaeTCH .B uyneByro JlqeiiI<y H Bbl· 
nonuHeTcH 1<0MaH.D.a, uaxo.D:Hmaxcx B nepBoii J1qeii1<e. C uenbIO 
ynpomeunx Texunqec1<oii peann3aunn MO~YCy npncBoeuo .D.Ba 
a.D:peca n .D.nH ero. ynpaBneunx ncnonb3YIOTCH cne.D:ymmne npo· 
rpaMMHLie cnruanL1: 

no a.D.pecy 06 
KBII·"c6poc qinara" ,KBI2 · "pa3peweune ADT" 
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KBl3 - "npo,noJDKeHHe ADT" 
no a,npecy 07 
KB I I - "rrpoBepKa <I>nara". 

I I. PeJiCUM pa6omb1 

II002omoe1<a u 1w'la110 pa6omb1 

Ilpn rro,nroTOBKe K pa6oTe c6pacbrnaeTCH <I>nar MO,D;YCa 
/Tpnrrep T3 , pnc. 26/, B MO3Y YBM <l>opMnpyeTCH Ma·ccnB 
H3o6pa)KeHHH /KO,ll;bl ynpaBJIHIOil.leii, BCJIOMoraTeJibHOH n ,no 512 
KO,ll;OB 3KCnepnMeHTaJibHOH HH<POpMaUHH, pnc. 6/ lI 3anoJIHHIOTCH 

o f z J 4 s • 7 I f • • • I I J -' S • 1 I t • fl 

I O I O I , I O -a) oaoooooooo~ 0000000000 

Jfoq,du/07!0y - ~y 
mO'llfO c~po ----

I , I, IO I , <1/ oo O 00001.1 0000 0000 

•Y 

!lnpo4,,•""'4UU JNQ,c 

l(od-11 AX 

&no,a~ JNCM 

Puc. 6. <l>opMaTbl THJIOB HH<l>opMaUHH. 

yKa3aTeJibHbie H'leHKH. llpu ueo6xo,nHMOCTH ll306pa)KeHHH Koop
,ll;HHa THbIX oceii <l>opMHpyeTCH ,ll;OilOJIHHTeJibHbIH MaCCHB,. KOTOPbIH 
OT,D;eJibHO OT OCHOBHOro nocne COOTBeTCTBYJOil.lero H3MeHeHHH 
yKa3aTeJibHhIX .11qeeK rrepe,naeTcH MO,D;YCy. AKTHBaun.11 MO,D;YCa 
ocymecTBJIHeTCH CHrHaJIOM "pa3pemenne ADT ": B3BO,ll;HTCH Tpnr
rep T1 I puc. 2a/. C npnxo,noM Bb1pa6aTbIBaeMoro caMHM ycTpoii
CTBOM HMilYJibCa "3anpoc pereHepaunn" /cHHXPOHH3aUHH 3TOro 
HMilYJibCa C qacTOTOH ceTH IlOBbIIUaeT Ka'!eCTBO ll306pa)KeHJIH lI ero 
yCTOH'llIBOCTb/ B3BO,ll;HTCH Tpnrrep T2 .IIocne,nHHH qepe3 cxeMy 
cornacoBaHHH /B 6noKe conpH)KeHJrn/ rro,naeT HyneBoii rroTeHuuan 
Ha IIIHHY AAK n YBM BXO,D;HT B pe)KHM ADT. B Ha'!ane rrepBoro 
UHKna ADT <l>ponT HMnynbca CE I, <l>opMHpyeMbIH B 6noKe conpH)Ke -
HHH B CHrHaJl "Haqano ADT "' c6pacbrnaeT T1 lI 3aKpbrnaeT 
KnanaH K 1 , a B Ha'!ane TpeThero UHKna HMnynbc "c6poc" 
/<l>opMnpyeTCH B 6noKe COJip.H)KeHHH H3 OTpnuaTeJlbHOro <PPOHTa 
KAAB/ npHBO,ll;HT B HCXO,D;HOro COCTOHHHe OCTaJlbHYIO nornqecKyIO 
cxeMy MO,D;YCa. 
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Jlepeoa'la 31taKoeoi1 u11¢opMa1.1uu 

K UAII X .no,nKnro'!eHbI BbIXO,nhI Tp11rrepoB T8 -T16 /pnc. 4/ 
c'!eT'!HKa X, a K UAII Y BbIXO,D;bI T17 -T27 /pnc. 3/ Pt;rncTpa 
YKOOp,D;HHaTHoro 6noKa. PacnoJIO)KeHHe 3HaKOB B BepxHeii qacTH. 

3KpaHa o6ecneqnaaeTCH TpnrrepoM T27 ,npn'leM 3a C'leT B3Be
,neHHH T23 CTpoKa ynpaBJIHIOUIHX 3HaKOB pacnonaraeTCH BbIIIIe 
CTPOKH BCilOMOraTeJibHbIX 3HaKOB. 

PncoBaHne 3HaKa Ha 3KpaHe Tpe6yeT npeMeHn nop.11,nKa 
150 MKCeK lI Ha 3TO BpeMH uenecoo6pa3HO BbIBeCTH YBM H3 
·ADI ,)ln.11 3Toro ,nemn<l>pau11.11 Tnna HH<l>opMaunn /KnanaHbI K -4 - K 7 
pnc. 2B/ ocymecTBJIHeTCH ,no IlOHBJieHHH HMTIYJibCa KIRK B,TpeTbeM 

UHKJie cnrHanoM KOLK, KAAB, Ja,nep>KaHHbIM Ha 2,5 MKceK. Bb1-
xo,nnoii HMnynhc "3HaK" 3a~pemaeT ADT /c6pacbrnaeT T2 I H nocne 
3aHeceHHH HMTIYJibCOM "3aTIHCb" KO,D;a 3HaKa B BXO,D;HOH perncTp 
f'3 / T4 -T7,PlIC. 2r/ B3BO,ll;HT C 3a,nep>KKOH B 6 MKCeK Tpnrrep 
T 21 ,-pa3pema.11 cepnn nMrrynhCOB reHepaTopa /f'/ c f = O,2Mru 
rrpoiiTH na C'leTHblH BXO,ll; Tio /pnc. 4/ C'leT'!HKa X. Tpnrrepbl 
T10-T 11/puc. 4/nT20 -T22/puc. 3/ o6pa3yIOT )];Ba CBH3aHHblX perncT
pa q>OpMnponaHHH MHKpopacTpa 3HaKa. 3TO JI03B0JI.HeT 0TKa3aTbCH 
OT Tpa,D;HUH0HH0ro CJIO)KeHJIH onopHbIX KOOp,D;HHaT--3HaKa c K0op
,ll;HHaTaMH MHKpopacTpa B ananoroBOH <l>opMe ]I HCKJIIO'lllTb CBH-

3aHHbie C 3THM HemrneHHbie HCKa)KeJIHH. BhIXO,l];bl o6pa30BaHHblX 
perHCTP0B JI0CTyrraIOT B f'3, r,ne llCJI0Jib3YJOTCH ,ll;JIH nornqecxoii: 
K0MMyTaUHH CHrHana Il0,ll;CBeTKH. Ilpll 3aBepmeHIIH qiopMHPOBaJUrn 
MIIKpopacTpa qipOHT rrepeKJIIO'leHJIH 122, qiopMupyeMhIH B HMTIYJihC 
"KoHe:u; 3HaKa"' 3aKpbrnaeT f'' c6paCbIBaeT C 3a,nep>KXOH B lMKCeK 
T ...;.711• qiopMHpyeT H0BYIO onopuyro Koop,nnHaTy X H B3B0,ll;HT 

10 6 A. T ·•r u npn HaJIH'lllll C pomeHH0ro 'l'nara 3 Tpnrrep ~2 , KOT0pbIH Bblpa -
6aTbrnaeT cnrHan AAK; Ha'!IrnaeTcH cne,nyromaa ADT rrepe,naqa. 
Bxo,nnoii perncTp f'3 n perHCTP y c6pacbrnaeTCH HMJIYJibCOM 
"c6poc". Ecnn cpe,nn KO,ll;OB 3HaKOBOH HHqiOpMaUHH BCTpe~iaeTCH 
KO)]; npo6ena, TO HOBbie Koop,n11HaTbl 3HaKa qiopMHPYIOTCH o6bI'lllblM. 
o6pa30M, HO 3JleMeHTbl MHKpopacTpa He JIO,l];CBe'IHBaIOTCH. 

Bcne,nCTBHe OTCYTCTBHH JIOJIHOH 6JIOKHPOBKH BXO,D;a perucTpa y 
/6JIOKHPYIOTCH JIHIIlb MJia,nnrne 6 pa3p.H,D;OB/ B03MO>KHO BbI,neneHHe 
ynpaBn.1110mux 3HaKoB rryTeM nporpaMMHoro 3aueceuu.11 nHqiopMaunn 
L'1 y B 2- 5 pa3pH,D;bl HX KO,ll;OB /puc. 6/. Ilpn BbIBO,D;e BCJIOMOra
TeJibHOH "HHqJOpMa:u;nu HMJIYJibCOM "BCTI. 3HaK" B perncTp L'\X 
/117 -T20 , puc. 4/ 3aHOCHTCH mar xoop,nnHaThI X, c KOT0pbIM 
6y,neT BbIB0,ll;HTbCH Ha 3KpaH 3KCnepnMeHTaJibHhlH MaCCHB. 
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B&rnoo cne1<mpaA&11oii u111popMa1,1uu 

B .naHH0M pe:iKHMe aBT0H0MHaH nepe,naqa ocymecTBJIHeTCH 
HenpepLIBH0. Koop.nnHaTHLIH 6JlOK pa6oTaeT KaK tJaCTH'IHLIH cyM
MaTop: npn qiopMnpoBaHHH nocne.nyromnx Koop.nnHaT co.nep:iKaHHe 
perHCTpa t,,. X CKJla.IJ;LIBaeTCH C co,nep:iKaHHeM C'leT'IHKa X • IlpH 
nepe,naqe K0.IJ;a BLI.IJ;eJleHHOH TO'IKH cneKTpa HMilYJlbC "BLI.IJ;eJteHHaa 
TO'IKa" HCil0JlL3yeTCH .I(Jl}I MO.IJ;YJlHUHH WHPHHbl HMilYJlLCa no.ncBeT
KH c uenLIO 6onee HpKoro BLICBe'IHBaHHH T0'IKH. 

TaK KaK B nepBOH yKa3aTenLHOH H'leiiKe K0JlH'leCTB0 0CTaB
WHXCH nepe,naq xpaHHTCH B BH.IJ;e 0TPHUaTeJlLHoro 'IHCJla, TO npn 
nepe.natJe nocne.n;Hero cnoBa MaccnBa nponcxo.nnT ee nepenonueHne, 
no KoTopoMy YBM BL1pa6aTLrnaeT HMnyni,c ADI. 3ToT HMnynLc 
.nomKeH 3anpeTH:rL ADT .,IJ;ila ee noBTopeHHH neo6xo.nnMo BoccTano
BHTL yKa3aTeJlbHbie H'leHKH H CHHTb 3anpeT aBT0H0MHoro KaHaJta, 
HCil0JlL3YH, HanpHMep, cpe.D;CTBa nporpaMMHoro npepblBaHHH. 
B MO,IJ;YCe HMnynLc ADI c6pac1,rnaeT r

2 
/3anpemaeT ADT/ H B3B0· 

.IJ;HT qinar MO,IJ;YCa Tpnrrep T3 /3anpawneaeTcH nporpaMMHoe 
npepLrnaHne/. TaKHM o6pa3oM, nocne 3aeepweHHH nepe,natJn 
TeKymero CJl0Ba YBM BX0.IJ;HT B npepLrnaHHe H ynpaBJteHHe nepe -
.naeTcH nporpaMMe pacno3HaBaHHH ero HCT0'IHHKa: nocne.noeaTenL
H0 C nporpaMMH0 3a.IJ;aHHbIM npnopHTeT0M npoeepHIOTCH qinarn 
Il0.IJ;KIO'leHHblX K YBM BHeWHHX ycTpOHCTB'. IlpH npoBepKe qinara 
MO,IJ;YCa / T3 , pnc. 26/ B YBM nocTynaeT cnrHan UAK, K0TOPLiii 
ncnon1,3yeTca .nna nepe,naqn ynpaBneHHH nporpaMMe o6cny:iKHBaHHH 
MO,IJ;YCa. 3Ta nporpaMMa c6pacLrnaeT qinar MO,IJ;YCa H n.neHTH· 
qinunpyeT npH'IHHY npepLIBaHHH. 

Onpe.nenHB, 'ITO npepblBaHHe 6LIJ10 Bbl3BaH0 3aBepweHHeM 
BLI.IJ;a'IH MaCCHBa H306pa:iKeHHH, yKa3aHHaH nporpaMMa BH0Bb 
qiopMHpyeT yKa3aTeJlLHbie H'leiiKH H Il0CbIJlaeT B MO,IJ;YC CHrHan 
"pa3peweHHe ADT ".C npnxo.noM cnrHana "3anpoc·pereHepaum1" 
YBM BH0BL BX0.IJ;HT B pe:iKHM ADT. 

Pa6oma c CK 

IlpH yKa3aHHH CK Ha KaKoii-nn6o o6pa3 B 6noK ynpaBJteHHH 
/pnc. 2a,6/ nocTynaeT HMnyni,c "CK", KOTop1,1ii 3anpemaeT 
aBT0H0MHYIO nepe,naqy ·.· H Bbl3bIBaeT nporpaMMH0e npepbIBaHHe. 
Ilocne paCil03HaBaHHH YBM HCT0'IHHKa npepbIBaHHH /c6pacLIBa
eTCH qinar· MO,IJ;YCa/ H H.IJ;eHTH(pHKaUHH ero npH'IHHLI /perHCTpH
pyeTCH 3aHBKa OT CK/ nporpaMMHo nocLmaeTcH B MO,IJ;YC 
cHrHan "npo.non:iKeHne ADT ", tJeM o6ecnetJHBaeTCH npo.noJl)KeHne 
pereHepaunn H3o6pa:iKeHHH. 
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I I I. IIpozpaMMHOe 06ecnet.te11ue 

IIporpaMMH0e o6ecnetJeHHe Il03BOJlHeT BblllOJlHHTb cne.nyromne 

<PYHKUHH: 

1. 3anncaTb HH(popMaUHIO H3 YBM Ha 3KpaH MO,IJ;YCa H coxpa
HHTL ee .I(Jl}I B3aHMO.IJ;eiiCTBHH. 

2. BLI.IJ;eJIHTb C IlOMOIUblO CK :meMeHTbl H306pa:iKeHHH H nepe
.naeaTb HH(popMaunro o HHX B YBM .. 

3. BeCTH o6pa60TKY 3KCnepnMeHTaJlbHOro H H306pa:iKae~rnro 
MaCCHBOB, 

4. cl>opMnpoBaTL Ha 3Kpaiie ecnoMoraTenLHLie HHqJOpMaunoHHLie 
MaCCHBbl .I(Jl}I IlOBbIWeHHH 3(p(peKTHBHOCTH B3aHMO.IJ;eHCTBHH . 

5. OpraHH30BaTL MYJtLTHnporpaMMHLiii pe:iKHM pa6oTLI YBM 
.I(Jl}I o6ecnetJeHHH IlOCTOHHHoro K0HTaKTa qenoBeKa c YBM n pe
weHHH (pOHOBblX 3a,naq, 

Pnc. 7. BnoK- cxeMa nporpaMMhl .nucneTtJep. 
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YKa3aHHbie qiyHKllHll opraHH3aUH0IIH0 pa3,neneHbI Ha TPH THna 
3a_naq: 6bICTpbie /apeMH BbIIl0llllCIIHH MCHbWe apeMeHH peaKUHH 
qenoaexa/, Me,nneHHbie /Tpe6yIOT o6pameHHH K Me,nneHHbIM BIICW· 
IIHM ycTpOHCTBaM, uanp., TeneTaiiny / H ,nnHTCllbHbie /BpCMH 
BbIIl0llHCHHn _na)Ke 6bICTpbIMH Cp

0

e,nCTBaMH 3aMeTH0 ,nnH qenoaexa/. 

K nocne,nHHM Mo:lKH0 0TIICCTH II qJOHOBble 3a_naqn. Ka)K_nbIH THil 
3a_naq HMeeT CBOH 6am, 3aHB0K, CMK0CTbIO B o,nHy 3aHBKY, 

co,nep)Kamnii umpopMallHIO 0 C0CT0HHIIH BbIIl0llHCHHH 3a,naqH. Mynb· 
nmporpaMMHbIH pe)l(HM, 06ecneqnaa10mnii "o,n11oapeMen11oe" npo
xom,neune 3a,naq Tpex THil0B, HCil0llb3YCT B KaqeCTBe qacoB 
nepno,nnqecxnii npouecc perenepaunn H3o6pa)l(eHHH. IIpnopnTeT 
onpe,nenHeTCH nporpaMMoii ,n11cneTqep /pnc. 7/ nyTeM 3a,nan11oii 

nocne,noaaTellbH0CTH npoCM0Tpa 6aHKOB 3aHB0K. IlpHeM 3aHB0K 
OT CK, nepe,naqy ynpaaneHHH ,nucneTqepy, B0CCTaH0BllCHHe yxa-
3aTenbHbIX HqeeK BbIIl0llHHCT nporpaMMa npepbIBaHHH /pnc.8/. 
B 6n6nnoTeKy nporpaMM axo,nJIT TaK)l(e nporpaMMbI, 06ycnoane11-
Hbie xapaKTepoM pewaeMbIX 3a_naq H K0MilneKT0M BHCWHHX ycT· 
poiiCTB YBM. 3TO MHKpoonepaT0Pbl /no,nnporpaMMbI/ apnqiMe· 
TnqecKHX onepaunii H 3llCMCHTapHhlX ,neiiCTBHH CHCTCMbI H npo
rpaMMbl K0MII0H0BKH TaKHX MHKpoonepaTopoB B HCH0llHHTCllbHbie 
onepaT0pbI. O6pame11He K qacTo HCil0llb3YCMLIM nporpaMMaM 
ocymecTBllHCTCH qepe3 CilHC0K Ha Hynenoii CTpaHHllC naMHTH 
YBM. 

Pacnpe,neneuue naMHTH•O3Y MHHH·YBM (4K) cne,ny10mee: 
,nm1 3KCnepHMCHTanbHoro MaCCHBa 600 Jlqeeic, CT0llbK0 )l(C Bbl· 
,nene110 ,nnH Maccuaa H3o6pa)l(CHHH. MaTeMaTnti:ecxoe o6ecneqeHHe 
MO,UYCa 3aunMaeT 1300 J1qeeK. TaKHM o6pa3oM, ,nnH cne· 
llHqJHqecKHX nporpaMM o6pa6oTI<H cneKTp0B H ·~0HOBOH 3a,naqn 
0CTaeTCH 1500 JlqeeK. 

Ilpn pa6oTe c yqacTI<aMH cneKTpa cpe,nneii ,nnHHbI / ,nnJI 
cne1<Tpa B 512 1<a11anoa cpe,nHJIH .nnnHa yqacTI<a cocTaBnHeT 
150 xaHanon /2/ /, cpe,nHeii qacToTe o6pamenHH c CK - 1,5 ru 
H qacToTe pere11epaunn 25 ru MaWHHHoe apeMH pacnpe,nenHeTCH 
cne.nYIOIUHM o6pa3oM: 

,nm1 pere11epaunn H3o6paX<eHHH 13,8o/o, 
• ,nn.11 opraHH3allHH MYllbTHnporpaMMH0ro pe)KHMa 1 o/o, 
- ,nnH BbIIl0llHCHHH qJYHI<llHH B3aHMO,neiiCTBHH - 5o/o. 

TaKHM o6pa30M, ,nnH ·npe,nnapHTCllbHOH ~6pa6oTKH H qJOHOBOH 
3a_naqn 0CTaCTCH 8O,2o/o BpeMeHH.: 
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Pnc. 8. linox·cxeMa nporpaMMLI npepbIBaHHH. 

IY . .Jl3&1K e3auMooei1c111eu.R 11eAoeeKa c YBM 

" - . .. ' 

3xpa11 MO,UYCa paccMaTpJinaeTCH 1<ax 3an0Mn11a10mee ycTpoii· 
CTB0, 06ecneqnna10mee 3aTIHCb H qTeHHe HHqJOpMallHH Kai< YBM, 
TaK H qenoaeI<0M. ,Bee 3llCMCHTbl H306pa)KCHHJI JIBllHIOTCH cpe,ncT· 
BaMH H3bII<a B3aHMO,neHCTBHH H pa3,neneHbl Ha TpH KaTeropnu: 
nepeMeHHbie, HCD0llHHTCllbHbie. onepaT0pbl H BCD0MoraTenbHbIC 
3HaKH. IJepBbIC onpe,nenHIOT 06'bCI<T, BT0pbie • o·nepallHIO Ha,n 
o6l>eI<T<>M, . TpeTLH - cnoco6cTBYIOT 6bICTIJOMY OCMb1cnnnaiin10 
pe3ynbTaT0B onepallHH. CMLICllOBOe co,nep)KaHHe 3RCME!HTa 1fao-
6pa)KeHi1H 3ano)Ke110 B cooraeTCTBYIOIUCM MaWHHH0M cnone H ei-o 
nopH,nI<0B0M H0Mepe. 
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,l];eanor qenoaeKa e YBM oe~eeTBm1eTeJ1 noene,ztoBaTeJILHoil: 
BLI6opKoil: 3JieMeHT0B e3o6pa:>KeHBJI e Il0M0IULIO CK. Ka:>K,ztoe 
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K 38/1 
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Pee. 9. CTpy1CTypa 06pameHeJ1 K YBM. 

06pa1.UeHHe paeeMaTpHBaeTeJI 1<a1< 3RI<0H'leHHoe npe,ztJio:>KeHee, 
eTpy1<Typa 1<0Toporo no1<a3aHa Ha pee. 9 e aeer.1ta eonpoBo~a
eTeJI OTBeTHOil: pea1<ueeil: ,YBM. Be3yaJILHLIM BL1pa:>KeHHeM y1<a • 
3RHHLIX peaI<UBH JIBJIJleTeJI: eTPYI<TYPH0e B JlpK0eTH0e H3MeHeHBJI 
Maeeeaa m~peMeHHLIX / eneI<Tpa/' eMemeuee 06pa3a eenonHBTenL • 
Horo onepaTopa ,llJIJI BH,llBI<aUBB 3aHJIT0eTB YBM BLIDODHeHBeM 
npeeaoeHH0H onepaTopy 4>YHKUBB, MepuaHee e eeqe3HoBeHee 06· 
pa3a onepaTopa. MepuaHee y1<a3LIBaeT, 'IT0 1<a:>K.1toe BLI.1teneHee 
o6'LeKTa CK 8.BTOMaTe'leeI<B eonpoBo~aeTeJI BLID0DHeHHeM onpe
AeneHHoro ~eeeTBBJI, eeqe3eoBeHee aLipa:>KaeT owe6oqaoeTL 06· 
pameui1J1 K onepaTopy, O.l(HoapeMeHH0 Ha 3Kpaue il3o6pa:>KaeTeJI 
T0DLl<0 '18.eTL. ·eenonHeTeDLHLIX onepaTopoB B3 noDHoro· enHeI<a, . . , 

eoeTaBneHHoro ,llDJI 1<a:>K.1tOft I<OHI<peTH0H 3a,llaqe. Hx I<0ilB'leeTBO 
MBHBMRDH3yeTeJI 3a e•leT MH0r03HR'IH0eTB onepaTopoB. 
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:/a1<.1110'leHue 

OnLIT aaqanLHoro 3Tana .pa6oTLI e MO,lJ;YCoM noKa3an, 'ITO 
noeTOJIHHLiii KOHTaKT qenoae1<a e YBM, o6eenequaaeMLiil: MYDLTB· 
nporpaMMHLIM pe:>KBMOM, enoeo6eTayeT 34>4>eKTBBHOMY ux B3a:n:Mo· 
,l(eiicTBHIO, a eenonL30BaJ!He B KaqeeTBe qaeoB nepHO,llB'lee1<oro 
npoueeea pereHepauee e306pa:>KeHHJ1 .llBDJ1eTeJ1 Y.llatJH~M epe.1t· 
eTB0M peanu3auee pa3,lleneHHJI apeMeHH YBM. 

Haneirne 8Oo/o eao6o,llHoro MaWHHHoro apeMeHe u 1500 gqeeK 
naMJITH .llDJI peweijH.JI KOHKpeTHLIX 4>u3uqee1<HX 3a,lla'I Il03BODJleT 
yenewHo BKDIO'IHTL M0,D;YC B npoueee npe.1taapeTenLHoil: o6pa6oTKB 
eneKTpoMeTpuqee1<oii HH4JopMaueu. 

HenonL30BRHBe reaepaTOpa 3HaKOB, YHBBepeanLHOrO 6noKa 
KOOp,llHHaT Il03BODJleT onepupoBaTL e MaWHHHLIM eJIOB0M KRK 
3DeMeHT0M B306pa:>KeHBJI, tJTO ynpoeTeno TeXHetJeeKyro peaDH3a· 
UBIO yeTpoil:eTaa, nporpaMMHOe o6eeneqeHue, IlOBLieeno Ha,lle:>K· 
HOeTL u ru6KOeTL MO,lJ;YCa B npaKTH'leeKOM npHMeHeHBB. 

_OnLIT TaK:>Ke noKa3an, 'ITO .llBHaMB'IHOeTL B npeenoeo6neHHB 
MO,lJ;YCa K peweHBIO pa3DB'IHLIX 3a,lla'I Tpe6yeT He TODLKO 
MO.llYJILHOH eTpyKTYPLI eenODHHTenLHOro onepaTopa, HOB Tll{a· 
TeJILHO npo,llyMaHHOH MO.llYDLJlOeTB TexauqeeKoro pewellHJI. KpoMe 
Toro, B ,llaJILaeil:weM, no·BB.llBMOMY, aeueneeoo6pa3HO opueHTe· 
poBaTLeH Ha reHepaTop e :>KeeTKO 3a,llaHHLIM orpaHB'leHHLIM 
Ha6opoM 3HaKoB. O6061.UellHLiii, re61<eil: reHepaTop 3HaKoB, no-
3BOJIJ1I01.Ueil: nerKO 3aMeHHTL e BBO,llBTL B eaoii Ha6op HOBLie 
3HaKB, 3HatJeTeJILHO IlOBLieBT HarJIJl,llHOeTL B 34>4>eKTBBHOeTL 
B3aeMO.lleiieTBB.ll. 

HeeMoTpH Ha TO, 'IT0 M0,D;YC pa3pa60TaH 1<a1< eneueane3e· 
poBaHH0e yeTpoiieTBO ,llJIJI o6pa60TI<B eneKTPOMeTpeqeeKoil: DH· 
cl>opMauue, eaM Il0.llXO.ll ~ pew~uero npo6JieMaTBKe eOBMeeTHOH 
pa60TLI qeJIOBeKa B MHHH·YBM MO:>KeT Hail:TH npeMeHeHee B ,llJIJI 
peweHBJI .llPYTBX 3a,lla'I. 

B 3aKJIIO'leHee aBTOPLI BLipa:>KalOT 6naro,llapHOeTL 3a noJie3HLie 
eoBeTLI B.,!1;.Ille6aeay, 3a pa6oTLI no eo3,llaHero reHepaTopa 
3HaKOB p .B.,lJ;aMHHOBY B 3a BLIIl0JIHeHee MOHTa:>KHLIX pa6oT 
H.II.Jiapa6awy, H.r.Kpyrnoay, A.B.Bon1<oay. 
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Y CJIOBHH o6ME 

IIpenpHIIThI H coo6meHHH OHRH paccL 
. B3aHMH0ro o6MeHa, YIIHBepCHTeTeM, 

6n6nHOTeI<aM, Hay'IHhlM rpynnaM n ·oT.D;en 
Mb! 0)KH.D;aeM, 'IT0 nonyqaTenH H3.D;aH 

nHTh. HHHUHa THBY a 6ecnna THOR nochmKe n~ 
o6MeHa npHHHMaIOTCH HaytIHhJe KHHrH, )I 

BH.D;a ny6nHKaUHH no TeMaTHKe OHJIH. 
E.D;HHCTBeHHh!H BH.D; ny6n11KaUHH,KOTOJ: 

eT ;- 3T0 penpHHThl / OTTHCKH CT a Teii, y)K 
)KypHanax/. 

B pH.D;e cnyqaeB MhI caMH o6pamaeMc 
HHH c npoch6oii 6ecnnaTHO npncnaTJ 
Bh!IlHCaTh .D;nH Hallleii 6n6n110TeKH HaytIHhl 
cTpaHax. 

OT,[{eJibHbie 38Il] 

H3.D;aTenhCKHH OT.D;en e)KerO.D;HO Bh!Il0. 
3anpocoB Ha BhlChlilKY npenpHHT0B H co 
npocax cne.D;yeT o6H3aTenhHO yKa3hIBI 
H3.D;aHHH, 

AApeca 

IlHChMa no BCeM nonpocaM o6MeHa n: 
Chi Ha OT.D;enhHhJe H3.D;aHHH cne.D;yeT Hanp~ 

101000 MocKea, 
r11aeHblU n0'ITIIQMTII, n/JI 
H3oameAbcKuii omoeA 
O61,eouHeHHOZO UHCTIIUTII~ 
J1oep11bIx uccAeooea11uii 

A.D;pec .D;nH nOChinKH ncex rry6nHKaUH 
.D;.l!H 6ecrrnaTHOH no.D;nHCKH Ha HaytIHh!e )!() 

101000 MocKea, 
I'Aa6HblU no'ITIIQMTII, n/JI 
Hayt/HO·meXHUt/eCKQJI 6 
O61,e0UHeHHOZO UHCTIIUII, 
JI0epHblX UCCAeooea11ui. 


