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BB.EllEHHE 

ITonyqeaze rpa~qecxoro zso6paaeaza co6uTHB Bec:&ua noneaao aa 

Bcex aTauax axcnepzueHTa, npoBo~muoro 6ec~n:&MOBOB ueTo~Kol. Ha cTa

~HH HaH~H annapaTypy HSo6pazeHH8 ~aeT BOSMOZHOCTL yCKOpHTL UOHCK 

H8HCUpaBHOCTel; Ha 8!8U6 H3M8p6HHI-noaBOHft8T BHayaHLHO KOHTPOXH~O

BaTL KaqecTBO perHCTpHpyeMYX Co6HTHI. 

CnyqaiHHI XapaK!ep BpeueHH perHCTpaqHH Co6YTHI onpe~enaeT MHO

ronpzopH!8!Hym corpyxorypy nporpaMMHoro o6ecneqeHHR axcnepzMeH!OB H 

O~BO H8 BaKBelmHX Tpe60BaBHI K SBM H nporpaMM8M - MHHHMaXLHOe BpeMR 

nepexxmqeaza npo~eccopa aa npzeu HH~opuaqzz c ycTaBOBKH. Kax HaBecT

ao, o6pa60TKa npepHBaBHH H6 MOK6T 6YTL npOHSBe~eHa ~0 OKOHqaHHR BU

llOHB6HBft oqepe~aoa aneueaorapaoa onepaqHH. ~xa aBM THna BSCM-4 HaH-

6oxee lXITBXLHUMB onepaUHHMH ftBnftmTCH o6M6HU C BHemHBMH MRrHHTHYMB 

88UOMBH8m~MB ycTpOICTBaMH H B~aqz HH~OPM8UHH Ha neqaTa~~e H nep

~OpHpy~~e yc!poiCTBa. B~aqa aa neqaTL H nep~opa~H~ npoHaBo~HTCR 

aBTOHOMHO C 6ywepaoro aanOMHHam~ero YCTpOACTBa (B3Y) 6MKOCTL~ B 

5!2 CXOB. ~YHKUHH npo~eccopa npB STOM CBO~RTCH K nepenHeH HH~Opua

~HH BS onepaTBBHOro 88UOMBHa~~ero ycTpOBCTBa B B3Y, a Bpeua- Q6uqaoe 

Bp6Mft o6ueBa C MRrHHTHHM 6apa6aHOM. Ho 6CXH K MOM6HTY oqepe~HOA BY; 

~aqz He aaxoaqzxac:& npe~li,Zty~aa, TO npo~eccop "aaBHcaeor" aa onepamm 
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nepenncH HH~opwa~MH B B3Y a o6pa6oTaTL npepUBaHHe cwo&eT XHWL no 

oKoHqaHnH nepenacM. 

B SBM BSeM-4-I KBTA H BaeY-3M eHSO, o6cnyaHBa~~~ aKcnepaueHT~, 

npOBO~HW~e Ha CepnyxOBCKOY yCKOpHTene, BBe~eHa BOSYOXHOCTL nporpaM

YHOrO aHanasa 38HHTOCTM E3Y/3/. 

§ I. QpraHHaa.IJHH B!plaqa aso6paxeHHli co6~THH 

B~aqa rpa!PHqecKoro MSo6pa:&eHHH 7J.BYX npoeKIU1£i (XO.i! H !:10~ ) 

co6~THH peannayeTCH B BH7J.e nocnelJ.OBaTenLHOli pa6oT~ C!aH7J.aporHax npo

rpruna (eii) PLOT H FRAME, 

~YHKIU1M err PLOT CH67J.YD~ne: C06paTL HS pasHHqHax UaCCHBOB B 

07J.MH 1 ynopH7J.QqMTL B COOTB6TCTBMM C KOH~rypa~Heli YCTaHOBKM, npHB6C

TH B 67J.HHy~ CMCTeMy M CH867J.HTL onpe7J.6H6HH~H npMSHaRaMM KOOp7J.HHaT~ 

3H6Y6HTOB YCTaHOBKH H HH~OpW~HD 1 xapaRTepHsyv~yD paCCY8TpHB861106 

Co6~THe, 3aTeY Pl., OT lPOPYHpyeT B~SOB err FRAME , KOTOpaa: 

a) npeo6paayeT HHlPOPMB.W1D HS CHCT611~ KOOp7J.MH8T YCTaHOBKH B 11 CHO'l'e

yy KOOP7J.HHaT" ALUIY, or .e. yKaablBaeT nosa~HD Ka:&lJ.oro aneMeHora mso-

6paaeHHH il 1 HCOOHLSYH npi13HaRil1 B~CTaBH6HH~e B err PL. 01 1 CHUB On, 

KOTOp~M 6Y7J.6T npe7J.CTaBH6H 3H6116HTi 

6) nepec~naeor waccHB (pesynLTaT cBoe~ pa6oT~) B B3Y il HHHIU1Bpyeor B~-

7J.aqy. 

0praHH38~HH B~aqa Hao6paaeHH£i ocy~eCTBHH6TCH no CH67J.Y~~elly an

ropHTIIy. B~o71. Ha 6noK neqaTH onpe71.enaeorca noraqecKaw npoasBelJ.eHMell 

7J.BYX YCHOBMI: HanHqaey Tpe6oBaHiiH OT onepaTopa neqaTH H HeSaHHTOCTLD 

ALUIY. ITpa HeB~OnHeHHM XOTH 6~ Oll.HOro Hs ycnoBHI cne7J.Ye'f aBTOIIaTB

qecKHli o6X07J. 6noKa. 

4 

B npo~ecce pa60T!i Crr FRAME nepe71. Ka~~ o6p~eHH611 K Al.UIY 

opraHaaye'l'cH IU1Kn OZH7J.aHHH Ha nepao71. SaHHTOCTB B3Y. 

IIpa TaKOA opraHBSB.W1H o6ecnequBaeTCH B~6opoqaaa pacneqaorKa 

C06~THA npH OOTHIIanLHOA B~KTHBHOCTB HCOOnLSOBaHHH AllOY i1 ~eHTpanL

HOrO npo~eccopa. IIpB STOll Bp611H nepeKnmqeHBH H8 nporpaMII!i B~CWHX 

npmopHTeTOB He ynenzquBaerca. 

IIporpa1111~ PLOT Ill FRA ""E HanHCaH~ Ha H8!iK6 11Acce116nep 11/I/ 

H opop11neH~ B BH7J.8 CTaH7J.apTH~ nporpaMII B CHCT6116 HC-2/2/. 

§ 2. CormapTHaH nporpa1111a FRAM£ 

IIpelJ.HasHaqeaa 71.na BblBOlJ.a Ha AUIIY uKorosHaqao£t IPYHKIU1H x=/tz.>, 

s~aHHOli ra6naqao: K(Nil~e,.o,~ (NiUe). Haqano KOOp7J.HHaT, 11acna6 

11So6pa:&6HHH Ill CI411BO~ KOTOp~H 6y7J.YT pacneqaTaHii o6paali aneueHTOB 

( Xij , i! i- ) 1 BXO,ItHT B qucno ~OpllaHLH~ napaueTpOB. 

8A6M6HT~, ll.AH KOTOp~: 

(Xi.j- 'J(n«n)~O Hnlll ( i! ,· - Z ,..,_.., ) L 0 
1 

H8 pacneqaTKe OTCYTCTBYil'f, T .e. X m.'n H 2 ,_, . ., onpelJ.eHHM Kaqano KO

Op7J.I4HaT H pacneqaT~aeorca J114m:& o6nacu nonom~TenLH~ saaqeHHit X H Z. 
eHIIBon, KOTOP~W 6Y7J.6T npe~CT8BH6H anelleHor,onpe,ItenaeTCH SHaqeHH-

611 napalleTpa N: 

I -1 pe:uu ( .N= o) : 

ecnz 45-lt paapa~ Xtj= 

2~1 pe:IJIII (/V~l): 

{
0 - CI411BOH "»" 
I - CHUBOJl 11c;; 

I-? paapn,Ita Xtj paccua'l'pBBamrca KaK KO.It cauBoxa AUITY. 
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nna ne~aTz acnon»ayroTca I20 noaa~« B CTpoKe. B Kp~He~ neBo~ 

(HyHeBol) noaMUHH ne~aTaeTCH HOMep CTpOKH. 

C M306paxeHMeM BHBO~HTCH BOCbM8pH~H8 3H8~8HHH ~ByX CHOB 1 

H~8HTH~ZUMPYD~X C06HTH8i RX ~peca BXO~HT B ~opuan»HH8 napaueTpii. 

rrpeo6paaoBaHHaa B Ko~ AUITY HH~OP»aUMH HaKannHBaeTCH aa BHyT

peHHeu 6y~epe en. Heo6XO~HMaH ~na HaKonneHHH BCero H306paxeHHft ~HH

Ha 6y~epa uoxeT 6HT» Bu~cneaa: 

~JII4Ha =Nxf.t-+NcTpo~ IO; r~e: 

N'X- ~cno nononTen»HHX aneueHTOB , 

N CTp- ~cno CTPOK Ha 6yuare = [ (i~ 171A l(- .z,. n) I 1/.z] .. j. 

rrepenHC» 6ywepa B E3Y npOH3BO~HTCft npM BHTIOHH8HHH O~Horo H3 ycnOBHI: 

I. 3anonaeaa nocne~aaa a~e~Ka 6y~epa. 

2. 3aKoH~eao npeo6paaoBaHHe aawopuauaa o6 o~aou Hao6paxeaaa a napa

ueTp K=I B o6pa~8HHH K en. 

06pa!l\eHHe K en FRAME 

;1l 000 16 J(l' is of 16 tO 

£ +1 }}, (!~ 00 h1 ;1/tcrr hx 
d ,.J 

#Arrccv '";£ + 2 .J/({/./13 (JO Zn-i~ Xm<n 

~+3 0 #'I( 00 N'zK z X 

~· 4 (J(J() ()0 5 0(}00 OfJOO 

hz., h K, :i'h>t·n, NA Nl.E.E v J x,.,;H' z. X - HOMepa ft~88K C COOTB8TCTBYD~YH 

Bena~Haua; /Vii!.~<, S' - BOCbM8pH~Hii8 3H8~8HHH; 

1tz , hx - onpe~enaDT uacwTa6 aao6paxeaaa, a~aaaa 

War no CTpOKaM H noaHUMHYi 

6 

COOTB8TCTB8HHO 

) 
} 

'] 
l 

.z..,;,., r ,.,,., - onpe~enaroT Ha~ano Koop~HHaT; 

IVAME.EV - a,~~pec BTOporo CHOBa, H~8HTMWHUHPYDII!8ro Hao6pallteHHe; 

a.ztpec nepBoro- A/AM££ v-i.; 

:Z ( N;Ht) - T86HHU8 'l -KOOp~HH8T 3JI6M8HTOB i 

X(N7k, s) - Ta6mtua X-Koop~aHaT, pacnonoxeHa B nawaTH no cTpoKau; 

.It: = .1. - npH3H8K BH,zta~ Ha A~ no OKOH'Ia.HHH ~OpMHPOBaHHH H30-

6paJteHHHi 

/V - napaueTp, onpe~enaromaa pexau ~opuHpoBaHHa cauBona AUITY. 

XapaKT8PHCTHKH en r RIIME 

nnaaa en c 6ywepou: ( n-~) = 65I(8). 

nnaaa 6y~epa : 330(8). 

Pa6o~e a~eiKH: I+IO. 

nJia HCnOnb30BaHHH B CHCTeue ~e-2 He06xonHYO pacwMp8HH8 pa6oqero nOJJH. 

06pa~eHH~ K .ztpyrzu err H6T. 

§ 3. eTaHA8PTHaft nporpavua PLPr 

naHH8ft err ~OpMMpyeT M8CCHBH KOOp~MHaT aneMeHTOB H3o6pa&eHHft T8-

KHY o6paaou, 'IT06H npeo6paaoBaT» aueD~Dca MHWOPM8l.\HD o co6HTHH Ha 

HH~HBH~yan»HHX CHCT8M KOOp~HHaT Kax~oa K8M8pH B 06~D CHCT8MY KOOp

nHH8T yCT8HOBKH H npencTaBHTb Ha pacne~aTKe KOHTypH 3Jl8M8HTOB JCTa

HOBKH B COOTB8TCTBHH C HX peaJJbHHM pacnOJJOS6HHeU. 

err PL. C 7 pa60T88T C ,ztaHHHMH, COOTB8TCTBJD~HMH Tpey THll8M ::me

M8HTOB: 

I. ~cKpOBHM H nponopUMoHan»HHu Kauepau. 

2. eumHTHHJJHUHOHHHY c~eT~Kau. 
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3. MarHH~aw H (HHH) MHW6BHY 

ITocne~oBaTeHDHOC~I> pacnonoaeaHH aneueHTOB ycTaHOBKH (B nopH~Ke 

BOapaC~aBHll 'Z. -KOOMHHaT) aa,nae~Cll 1,1 BH~e ~eKJiapa~HBBOI.t ~a6JIHI.Uio 

O~u o6pa.JII.eBHeu K P"- or BHBO~HTCII a a AUrrY KO z 11 Yo l: nnocKoc

TH Hao6paaeHHH. 

~HSJ!qecKHe YCTaHOBKH yquTHBaDT CII6UH~KY TOrO 8KCIIepHM6HTa 1 Ha 

KOTOp~J.t OHH OpHeHTHpOBaH~, H ll03TOMY O~JIHqaDTCil COCTaBOM o6opy~OBa

HHll, o6~eMOY perHCTpHpyeuoJ.t B O~HOY COO~THH HH~OpMaUHH, ~OpMaTOM 

nepe~aBaeuoit B SBM HH~OPYaUHII. Kpoue ~oro, HeCTaH,napTHO H nporpau

uaoe 06ecneqeuue aKcnepuueHTOB no coctaBy nporpaMK,uecxy Hx pacnono

aeaus B naMIITH, pacnonozeHHD 6y~epoB ~aaHHX. 

err P.J.OT Tpe6yer ~Jlfi CBOeil pa60~Ii 3H8qHT6llDHOrO (.., 1000 CJIOB) 

6y~pa 03Y, BBe~eBHe KOTOpOrO BHyTpl> CIT HeaenaTeBI>HO. B CHJIY 8THX 

npHquH ~Jlfi Henoppe~CTB6HHOrO HCll0JlD30BaHI4ft err Pl. 07' H6o6XO~HYO B!i

IIOJIH6HHe onpe~eneHHHX Tpe6oBaHMlt. Bonee no~po6uo OnHCSHBa nporpauu 

npHBa~eao B / 4/. 

061:!!!!!!6HH6 K Crr Pl-OT' 

£ (JC(J iG ;}(?. + i 150.1 7610 

~ + i ooo tJ(J X !lit en SDV 

de.+ 2 Q 0 0 (}0 z VECW Pf{f/9 

;t+ 3 00 (J tJO Xlf"'.f AllK s 
~f/{ p()O 00 CPOT X/'1 VEC fft19 
£+s ()t/0 ()0 y 0000 0()00 

/Vi!~ H ~ - BOCDM6PH1Ui~e UH~Piii OC~aJIDH~e napaueTpli - HOMepa li1186K 

C COO~B6TCTBYD~UH B6JIHqHHaMH. 

f(NCII,.!), !/(NC!I,S)- W8CCHB!i KOOp~IH8T 1 38~HKC1i!pOBaHHHX B llJJOCKOC

~liX HCKpOB!iX li! nponopUHOHaBDHiiX KaMep. 
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S.!J V (.t."' NC#)- KOHCTa.HTbl nepexo~a 113 HH~HBH~yaJII>HHX CHCTeM KOOp~H

HaT B o611l.YID ( x aaTeu ~ ) ; 

i! ( N Z~) - 7.-KOOp~HHaT~ 3Jl6146HTOB H306palieHHil i 

vE~(~[N·~~rJ)- ~eKnapaTHBHaa Ta6nz~a, DTpaxaiDmall nocne~oBaTeJIDHOCTI> 

pacnonoaeHHH aneueaTOB ycTaHOBKH; 

P~4(Jiftl( ) - Ta6JIHUa COOTBeTCTBHH HOUepOB CUHHTHJIJ!HUHOHHHX C'ieT

'iMKOB H CTpOK H306pa&eHHHi 

xl~f(.Z >< "4""/"- uaCCMB KOOp~MHaT rpa.HHU cqeT'iMKOBi 

V G C~~ - CJIOBO C HOUepaMH cpa60TaBWHX B ~aHHOU C06~THM C'i6T-

'iMKOBi 

NZK. - 'IMcno aneueHTOB B ycTaHOBKe; 

s - rpaHMUa HSY6H6HM!I BTOporo HH~eKca B UaCCHBax X H Y; 

Y.M(.It>t NM)- rpaHMU!i YarHHTOB (YHW6Helt) B X,aaTeU Y llJIOCKOCTliXi 

CPJ., C'T (.t. J 

CPLOT 

CPl. o1'd 

napaUeTpbl ~Jifl en P/lAME, BM~ HX: 

0 0 ' h ~ N ~ ,:R4 M~ 

oc...: ~ ,.,..,, . ., 
NA.M£EV

1 

),I( 

)( m..· ... 

ilapaueTpbl ~Nt:J./- 'iMCJIO HCKpOBHX H nponopiJ;Ii!OHaJII>HbiX Ka»ep B 

YCT8HOBKe 1 .J /.M f - 'iMCJIO CTpOK, r.zte paCUOJIOllt6Hil: C'i6TtlHKH 1 

N/fv',1 - 'iMCJIO C'i6T'IMKOB, ~""'- tlli!CJIO M.arHHTOB M UlliDeHelt) onpe~e-
JIHIDTC!I nocpe~CTBOW V£C w H Nll<. H B lll!CJIO ~OpMaJll>HHX napaMeTpOB 

He BXO,ltft~. 
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PHc. 1. Fpa~mqecKoe H3o6paxeaae Co6HTBI: 

a) ycorauoBKa ''BHe 11
; 6) ycTauoBKa 11 !lORA 11 
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a) 

b") 

Xaprutorep>~corHKH err PLOT 

Jlmma err (6ea F'RAM[)(n-1) = 3II(8), 

( c FRAM !Xn--1.)= U62 (8). 

Pa6oq)!e R~e~KB: I+IO. 

JlHR HCUOH»30BaHHR B ~C-2 H6o6XOAHMO pacmHp6HH6 pa6o~ero llOHR. 

BblallBaeuiie err: F' R A t1 [ . 

eora.H;ltaporahle nporpaMM!i PLOT H FRAME ycnemao aKcneyaorHpoBa

HHC» B COCTaBe nporpaNMH!iX o6ecne~eHHR aKcnepHM6HTOB ~C, B~e,JVORA 

H AP· 

06paaeu B!iAaq)! Hao6paseHHR npHBeAeH Ha pHc.I. 

!Borop!i Cq)!T~T CBPBM AOHrOM BblpaSHT» 6HaroAapHoCT» ll.M.llBaH

qeHKO sa nocoraaoBKY aaAaqH H noneaHble o6cy~eHHH, H.A.HeBCKoa 

sa 6oH»moR BKHBA B cocTaBHeHMe nepBbiX BepcHl nporpauu. 
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