
H.H. roBopyH, B.8. l1BaHOB, l1.M. l1BaHqeHKO, 
B.H. Ky3HeQOB, JI.A. CeHHep 

TTPOrPAMMM PACTT03HABAHMH 

TTPHMOJIMHEMHMX TPEKOB, 

PErMCTPMPYEMMX TTOCPE~CTBOM 

MCKPOBMX KAMEP 



.. 

H.H. roeopyu, B.B. l1eauoe, 11.M. l1eaut1enKo, 
B.H. Ky3ue~oa, JI.A. Ceuuep 

IlPOrPAMMN PACil03HABAHJ1H 

nPHMOJIJ1HERHNX TPEKOB, 

PErl1CTPJ1PYEMNX IlOCPE~CTBOM 

l1CKPOBNX KAMEP 

Hay11uo-Texaa11ecKaS1 
6HOJIHOTeKa 

OWIH 

10 - 7303 . 



BBe'AeHl!e 

0'AHHM Ha :sa~HhIX aTanoB KOMnneKCHOH aBTOMaTHaa~HH Hccne'AOBa

HHn B qiHaHKe aneMeHTapaux qacTH~, r'Ae npHM8HH8TCH M8TO'AHKa TpaeK

TOPHhIX HaMepeHHH, HBnHeTCH aBTOHaTHqecKoe pacnoaHaBaHHe co6UTHtt, 

perHCTpHpyeMhIX TpeKOBllMH 'AeTeKTopaMH. lliHpOKOe pacnpocTpaHeHHe no

HY~HH 8KCilepHH8HTll C npHM8H8HHeM HCKpOBbIX Kauep, B KOTOpbIX co6u

THH BKH1!Jqa10T TpaeKTOpHH, 'A0IlYCKa!Oll\H8 nHHettay10 HHH Kycoqao-HHH8HHYIO 

annpOKCHMa~HIO. 

B 'A8HHOH pa6oTe o6cy~'A8IOTCH anropHTMll H npHBO'AHTCH nporpaMMll 

LINTR H LINE I IlP8'AHaauaqeHHUe 'AHH aBTOMaTHqecKoro IlOHCKa 

npHMOHHHellHblX TpeKOB B a8'AallHOtt o6nacTH IlHOCKOCTH xoz • Ha nep-

:sou aiane Hcnom,ayeTCH nporpa1,111a LINTR 'Anfi IlOHCKa Ha6opo:s TO-

qeK' onpe~eHHIOIIIHX TpeKH' a aaTeM LINE - 'AHH H8XOJ!t'AeHHH napa-

M8TPOB annpOKCHUHpyllll\HX qiyHKI.Ultt H OT6paCb1BaHHH noaHhIX ToqeK. Ilpo

rpau1,1a LINE 'AnH O'AHOTpeKOBhIX COO!iTHit H npH He6om,mott qJOHOBOtt aa

rpyaKe MOiteT 6uu HCilOnI,aOBaHa caMOCTOHT8JU,HQ. 

AnropHTMll• anpo6ilpOBaHll 'Ha C06llTilHX, creaepHpo:saHHhIX M8TO'AOM 

MOHTe-Kapno,H peaHhHhIX C061iTHHX, aaperi!CTpi!poBaHHllX ycTaHOBKaMH 

Ha yaKoaaaopH!,lX 6ecqiHnhMOBUX HCKPOBWC KaMep. ITporpaMMll HanHCaHll Ha 

aBTOKO'Ae "Acce116nep" 131 'Allll SBM BSCM-4 H og']opuneHu B BH'A8 CTaH

'AapTHhIX nporpaMM B CHCT8M8 ~C-2. 
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AJII'OpHTM LINTR. 

Ilpn paapa6oTKe anropHTMa pacnoaHaBaHHH cy~ecTBeHHO ncnon:r,ao

Banca OllllT C03'A8.HHH B OMRM CHCT8M o6pa60TKH 'A8.HHUX C HCKPOBWC Ka

Mep C aBTOMaTHqecKHll C~6MOM HH~Opuaunn/4 , 5( 6HRH npoaHaHH3HPOBaHH 

anropHTMH pacnoaHaBaHHH, peanHaOBaHHhle B nporpauuax ceueilCTBa 

·TRACK, paapa6oTaHHHe B UEPHe,n KounneKca nporpauu FILTER /I/. 
0'AHH ll3 3~8KTHBHUX MeTO'AOB, HCllOHD30B8.HHhlH B yKasaHHlix npo

rpaMMa_x, COCTOHT B CR6'AYD~eM: B nepBott (Hmt O'AHOtt HS nepBI:DC) Ka

uepe Bhl6HpaeTCH TOtma H HanpaBneHH6 llOHCKa. B nporH03Hpyeuott 06-

naCTH COC6'AH6tt K8.M6phl OThlCKHBaeTCH CH8'AYD~aH TOtma H T•'A• ITpHcoe

'AHH6HH6 TOqeK K"Ha6opy npeKpa~aeTCH npH 'AOCTHE6HHH nocne'AH6H KaM6-

pu Hnll npH OTCyTCTBHH ToqeK B nporH08Hpye~~ o6naCTHX H6CKORDKHX 

KaMep. CqnTaeTCH, qTo HaH'A6HHhltt aa6op ToqeK eCTI, TpeK, ecmt KOnH

qeCTBO ToqeK B H6M npeBOCXO'AHT S~aHHyD BenHtmHy. 

MeTO'AHlta cneEeHHH no TP6KY 'Aa6T BOSUOlltHOCTI, pacnosHaBaTI> 

o6~eKTH H 6onee CROEHOH ~opus, qeu npaUORHH6~Hhl6 TpeKH, HO cy~ecT

B8HHO Hcnon:r,ayeT 3KCTpanonHUHD npH llOHCKe oqep8'AHOH TO'lKH. 3TO OKa-

3HBaeTCH li6'AOCTaTKOM npH o6pa6oTK6 HH~OpMaUHH C YCTaHOBOK C 6on:r,mH-

11H paCCTOHHHHMH Me~y ysKosasopHhlMH HCKPOBHMH KauepauH, a TaKXe 

npH HanHqnH ~OHOBUX HCKp H H6BHCOKOtt aWeKTHBHOCTH Kauep. 

B anropHTMax nporpa111,1 ceuettcTBa . TRACK Hcnon:r,syexca 

npH noHCKe KaK 3KCTpanoRHUHfi,TaK-H HHTepnonHUHH. 

PH'A anropwr1.10B B FILTER OCHOBaH' Ha rHCTOrpaMMHPOBaHl'tll 

yrnoB· Hmt KOOP'AHHaT ToqeK. 

AJII'OPHTM, peanHSOBaHHlitt B nporpauue. LINTR ' cy~eCTBeHHO 

Hcnon:r,ayeT TO o6CTOHT6HI,CTBO, qTQ•06~eKTOM llOHCKa HBHHDTCH npa

MOnHHettHble Tp6KH. ITpH C03'AaHHH nporpauu yqnTHBannc:r, Tpe6oBaHHH 
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BhlCOKOtt atieKTHBHOCTH pacnoaHaBa.HHH H llOCTOHHHHtt 'AHH uamHH ll0'A06-

aoro Knacca KOMnpoMHCC - Y'AOBH8TBOPHT6HI>H06 BpeuH pa6oTH npH MH

HHMaRI>HOM o6~eue llaMHTH. Oco6aH aKTyaRI>HOCTI, llOCR6'AHHX Tpe60BaHHtt 

CBasaHa c xeu, qTo nporpauua npe'AHasHaqanac:r, 'ARH BKnvqeana Bua

TeMaTHqecKoe o6ecneqeHH6 H6CKORI,KHX 8KCnepHM6HTOB, npOBO'AHMllX B 

pexnue aenocpe'ACTB6HHOH CBH8H C 3BM. CTp8MReHH6M K yueH:r,meHHD 

BpeueaH BhlllOHH6HHH anropHTMa o6ycnoBneH H 'AOCTaToqHo mHpOKHtt Ha-

6op BXO'AHllX napaMeTpOB. 

liCXO'AHli!.IH 'AaHHHMH HBHHDTCH! 

I. MaccHB Z [1:N] z -~OOP'AHHaT - llOCTOHHH!iH 'AHH ~HKCHPOBaH-

Horo pacnonoxeHHH Kauep. 

2. MaccHB X [1:N, l:KMAX] X-KOOMHHaT,nonyqaeubltt npH KB.X'AOII cpa

<SaT!iB8HHH ycTaHOBKH HS N HCKpOBWC Kauep i Kl!AX - Y8KCHJJanI>H06 

KonHqecTBO xoqeK B Kauepe. 

3. MaCCHB NSPCH [1:N] - KOJ!llqecTBa ~aKTHqecKH saperHCTPHPOB8HHllX 

KOOP'AHHaT ToqeK B Kauepax. 

ITpeinonaraetcH, qTo z [I] < z [I+1] , o,;; x [I,J]< x [r,J+i] 

NSPCH [Ih KMAX. 

. 4. MNSPA - HHHHMan:r,aoe qHcno ToqeK 'AHH H~eHTH~HKaUHH TpeKa; 

MXSPA - npe'Anonaraeuoe uaKceuan:r,Hoe q11cno T048K Ha TpeKe; 

TOL - waKcHuan~aua MQ'Ayn:r, TaHreaca yrna aaKnoHa TpeKa; 

SIG - MaKCHMan~Hoe yKnOH6HH6 TOqKH OT 6aaHcaoll npauoll; 

NTR - MaKCHMan:r,aoe KoJIHqecTBO TP6KOB B co6HTHH. 

Peayn:r,xar pa6oTu·aJII'opHTM8 ecT~ 'ABS uaccHBa: 

TR[l:JCT, l:NJ - KOOp~HH8Tli ToqeK, nonaBWHX Ha TP6KHi 

NSPl'R [1:JCT+l] - KonHqecTBO aatt~euawc xpeKOB H qncno 

ToqeK Ha HHX; 
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NSPI'R [ 1 J = JCT~ NTR - tmCJIO onoaHaHHWC TpeKOB j 

NSFTR [I] ~ N 

JCT +1. 

- tmClIO TO'leK Ha .I-1 -OM Tpe1te, I=2,3 ..• , 

TpeK onpe,IteJIH6TCff Ha6opoM ToqeK, paCCTOffHHe KOTOpUX: OT 6aal1CHOl1 

npm.ion, npoBe,Iteaaoa qepea ,ItBe 1tpal1mrn TO'l:Kl1 Ha6opa, He npeBmuaeT Be-

11nqHHl:l SIG • Ha6op ,It01IlKeH CO,IteplltaT:& He MeHee MNSPA TO'leK, yrJio

BOll 1toaqiqi11u11eHT 6aa11cHol1 npHMott Y.ItDBl!eTBopaeT ycJioBHJO I A l~TOI... Ka

Mepa MOllteT 61:lTI, npe,ItCTaB11eHa B Ha6ope He 6011ee,tJ:eM 0,ItHOl1 TOIJKOl1. 

J{JUI JIJJC!WC Halt,IteHHHX s11e:u:eHrOB TR [Kl, I J ;i TR [ K2, I] npB 

Kl;iK2. 
•• •• • • ,_ f 

ITOHCK rpeKOB OCYJlleC:rBJIHercH B HeCKOl!I>KO sranoB.Ha Kallt)tOM sra~ 
ne OTl:lCKI1BaIOTCff TpeKH, CO,Itepllta11111e He MeHr,we 'leM Nl TO'l6K. Ha nepBOM 

aTane Nl = MXSPA, Ha BTopoM Nl=MXSPA-1 n. T,.It. 'Ha noc11e,ItH6M aTane 

Nl = MNSPA. 

Ha KalK,ItOM aTane (a TaKJJte noc11e HrutOJJt,IteHHH 1tallt,Itoro Tpe1ta) npo

BepHeTCH Heo6XO,ItHMOe_ yc110BHe cy111ecTBOBamrn Tpe1ta: HMeeTCH JIH Nl Ka

Mep, CO,IteplltalI!IDC XOTff 61:l no O,ItHOtt TOIJKe. ,ECJIH STD YClIOBHe He Bl:lllOJIHff

eTCH, Cl!e,ItyeT_nepexo,It.K HOBOMY 3Tany. 

na11ee Bu6npaeTCH napa 1taMep,c HoMepaMH KA 11 KB.no TOqitaM Ha 

KOTOPl:lX CTPOHTCH 6aaHCHl:le npHMl:le. Bu6op KAH KB CBH881I C npHMl:lM ne

pe6opoM OT Kpal1mu: 1t cpe,ItHHM. Ha KaJlt'AOl.l STane (qiHKCHpOBWIHOe Nl) 

'lHCJIO paccMaTpHBaeMwc .nap (KA,KB) paBHO (N-Nl+lhe(N,-Nl+2)/2. 

nJia Bu6paHHon napu (KA,KB) npoBepHeTCH YCJIOBHe: HMelJTCff JIH lf1 Ka

Mep Ha ,ItllanaaoHa K~,KB ,co,ItepxalllHX XO'.rH 6u no 0,ItHO!t -TOqite. ECJill OHO. ae 

Bl:lnOJIHHeTCff, CJie,Ity10111an napa BH6HpaeTCff C HaMeHeHHeM KA.· 
. ··•. . '. •···: -. -., ,;· ' . 

Ilo .ItBYM To~au, o.1tHa Ha KoTopmc npHH8'AJielK:l!T KA-Kauepe, JtPY-
- . . ,, . . ·-.: .. ".- , ;, ~, . . . . ,. . 

ran -KB,. onpe,IteJIHeTCff y~JIOBOJ1 KOS~HJ:lHeHT A 6a~HCHOl1 npHIIOl1, npoBe-
" ,- • • C . ; ,.:. • : .·; -· • ; ; > .• • • • • ',C .-, • ,. s • • • -~ • ' • 

,IteHHOlt qepea HHX. 06111ee 'lHCl!O 6aaHCHllX npHIIWC ]tl!ff napu (~~.KB) ~~ 

npeBOCXO,ItHT NSPCH [KA] :it NSPCH (KBJ • Ilepe]t aaqaJIOII IIJOPJIII-
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poBaHHff Ha6opa TO'leK Bu6paHHOl1 6aaHCHOl1 npHYOl1 npoHaBO]tHTCH npo

BepKa yc.JIOBHH 

JAi > TOL. Cir) 

EcJIH STD ycJIOBHe BHllOJIHeHo, TO npH A< 0 - npOHCXO]tHT nepeXO]t 1t 
. I • 

pacc11orpeHHIO CJie,Itylllllell 6aa·HCHOH npHYOi1, B npoTHBHOM c11yqae 

( f A I > TOLH A >0) BudHpaeTCH HOBaH napa (KA,KB) - c ~aueaea11e11 KB. 

~opumpoBaHHe Ha6opa TO'leK ocy111eCTBJIHeTCH ]tJIH ]tOllYCTHMOtt no 

yrJiy HaKJIOHa 6aaHCHOl1 npHYOl1 Cl A I!: TOL) • B npouexy!O'lHWC Kauep'ax 

( C JIO!,!epauH KI YJtOBJieTBOpfflO!llHX COOTHOmeHHIJ KA< K < KH) Hl!IY'?Cff TO'l-

KH B 6a8HCHOJ1 no11oce, ·X 

TY [ xkmin, xkmax] • 

-Koop,ItHHaTli KOTOpWC npHHa]tJiexaT cerMeH-

r,Ite Xkm; = A•Z[Kl + B- SIG, in 

Xkm = A•Z[K]+ B + SIG. ax 

ITpocMOTp npoMelKyTO'lHl:lX Ka.Mep H TO'leK B HIDC Be,IteTCff .B nopff]tKe B08-

pacTaHHH HH]teKCOB. EC1!I1 B nporHOaHpyeMOM cerueHTe TO'leK OKaauBa

eTCH 60JII>me O,ItHol1, TO B KaqecrBe l1CKOMOl1 BH6HpaercH Ta, ]tl!ff KOTO-

poll abs (X-A*Z[K)- B) - MHHHMaJir,ao. 

Ha CTa]tHH OT6opa TO'leK_B npouexyTO'lHllX Kauepax npe,ItyCMOTpeHo 

COKpa~eHHe npoCIIOTpa TO'l6K aa C'l6T OT6paci:maHHH. TeX H3 HHX, KOTO

pue S1IaJIRanpoBaJII1cr,· JtlIH npeJtHJtY~el1 6aaHcHoU npauott,'lTO peaJIHayeT

cH nyTeu BBe,IteHHH ,ItByx .MaCCHBOB HH,IteKCOB TO'leK.IlpH STOL! CY!lleCrBeHHO 

HCllOJII>8Y6TCH TO o6CTOffT6.1ll,CTBO, 'lTO 6aaHCHUe Kailepu HBJIHIJTCH rpa

HH'lHHL!H, H KOOP.ItHHaru·ToqeK B HHX pacnoJIOXeHll B nopff]tKe B08-

paCTaHHH. SqxpeKTnpoue.ItYJll:l pacrer c yBeJIHqeHHeu 'lHCJia KWLep, 

Tp6KOB 11 JIOXHWC HCKp B C06HTHH. 

iopMHpOBaHH6 Ha6opa npe1tpa111aeTCH npH BWOJIH6Hl1H YC1IOBHH 

NOT '(N - NJ) ' r.1te NOT - tll!CJIO IlpOCMOTpeHHWC 1tauep, B KO-

TOPWC He OKaaaJIOCI, TO'l6K B nporH08Hpye1.10M cerueuTe. 
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Iloe11e npoeYOTpa Beex KaYep npH ~OpMHpOB8.HRH Ha6opa, KOOPAHHa

TH HaHAeHHIDC ToqeK nepenHeHBaIOTeH B uaeeRB TR I a Ha ueeTO OTeyT

eTBYIOll\HX ToqeK aanHeHBaIOTeH OTPRUaTeID,HHe qRe11a. Rpo:ue Toro, TO~H, 

nonaBmRe B Ha6op, no:ueqaIOTeH (npHeBaHBaeTeH 1 B 45 paapHA) B•Mae

eRBe X H npH noReKe e11e'AYIO~ Ha6opoB He paeeuaTpRBaIOTeH. RaK TOID,

KO Hait'AeH Il01Ie3HHH Hadop ToqeK, BHql1C1IHIOTeH .'ABe Be1IRqHHH Rl H' R2 

- qHe110 Ka:uep RS AHanaaOHOB,eoorBeTeTBeHH0,[1,N] R [RA, RB1HMeIO-

lllHX RH~OpMaURIO, H nponepHIOTeH ye110BHH: 

' a) Rl < Nl; 

npR ero BHil01!Hemrn e11eAyeT nepeXO'A It HOBOMY aTany - . noReK Tpe-. 

KOB e tme1IOM roqeK Nl .= Rl,B npO'l'RBHOM enyqa~ :- 8.Ha1!R3HpyeTeH. 

6) R2 ~ Nl; 

ReTRHHOeTL 8TOro BHpallteHRH BneqeT aa eo6oil BH6op HOBOtt napu 

(RA, RB) e RaMeHeHReM KA. 

Ee11R lite ' R2 ~ Nl, BH6RpaeTeH e11e)tyI01I1,aH 6aaReHaH npHM_a.H 'A1IH 

paeeuaTpRBaeuol.t napu (KA,KB). 

OKoHqaHHe pa60TH onpe'AeHHeTeH norRqeeKott eyMMOil yenoBHtt: 

I. 3aBepmeH noeneAHHH 8Tan, KOTOPOMY eOOTBeTeTByeT Nl = MNSPA; 

2. Hail'AeHO KQHHqeeTBO TpeKOB NTR SaAaHHOe npR o6p81JleHHR. 

3aaqeHHe napaueTpa SIG Ha npaKTHKe onpe'AenHeTeH MeTO'AOM no

e11e'AOBaTe1ILHHX npR61IRllteHRH e yqeTOM TO~OeTR Ka:uep R ~OHOBIDC.yeno

BHtt. B pa6oTe/2/ 6uno IlOK~Sa.HO, qTQ AHenepeRH Ddi OTK1IOHeHRH 

HSMepHeMIDC ToqeK OT 6asHeHOH npHYOH ffB1IHeTeH ~YHKUHett ·Il01IOllteHIIH 

npoMelltyToqHoil KaMepu R' B IlP6'Ail01IOllteHRl1 :-paBHOToqnoeTR ~aMep I onpe'--· . ,. 
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AenHeTeH eoOTHOmeHReu 

Dd- = D ~ 2 ~ ( t~ - t. + 1 ), 
1 X 1 1 

rAe D - 'AHenepeRH HSMepeHRH. ~1IH npoMelltyToqnrnc KaMep tiE(0,l), 
X , 

eneAOBaTe1ILHO,'A1IH Hl1X 

1.5 D < Dd.< 2D 
X 1 X , 

TrucR:u o6j)aaou, npR Hop:uanLHOU paenpeAenemrn omR6oK ·Ral.!epeHliil B Ka

qeeTBe uaqa1ILHOro nµ1161IRllteHliH MOlltHO B~6paTL 

SIG= av max Di' = 3~ i 1 x. 

06pal!leH11e K nporpaMue 

a 0 16 ae+l 7501 7610 

it.+l J:.,Ji.300 KMAX · xg en MNSPA 

£t2 Jl,,Ji}f)o NTR N TOL 

a'.+3 :t~T1:s52 NSPCH SIG X 

;;c.+4 .X,X2.1}>2 ~z NSPTR TR 

Bee yKasaHHble napaueTpH - aApeea cooner_eTBYIO!llliX :maqeH11lt. 

Cpe'Ali HliX HeT B HBHOM Bli'Ae nHmL MXSPA ' er9 aHaqeH11e AOHlltHO Ha-

XO'AliTLCH B . HqeJ.tKe e aApeeoM MNSPA + 1 • Bee nPli3H8KH MOAR!pliK8UliR 

liCil01IL3YHJTeH B 06uqao1.1 CMllCJie,. 3aaqeHliH KMAX, MNSPA, MXSPA, NTR, 

N, NSPCH, NSPTR 3aA8DTCH B ~OpMe qoo, Kon, pooo, 
N., .0000. 3HaqeHliH OCTa1ILHIDC napaueTpOB - M8WRHHHe HOpMa1!R30B8H-

• 
·aim tme11a • 
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: 
i XapaKT8P"CT"KJ,l nporp8.LIMH 

,Umrna (n-1)=474(8)=316(!0). 

Pa6otme tl'l8HKH 0001+ 0010. 

0HWC err H8 HCilOJibSyeT. 

,Um-1 pa60Thl C lll!CJIOM Ka.Map lf > 10 Heo6xo;n:HMO CJl8HHTb 

O;!l;HH onepaTOP B aBTOKO;!l;HOM T8KCTe H nepeTpaHCJlllpOBaTb. B STOY cny

qae ;n:nHHa nporpaMMhl onpe;n:enHTca: 276+4JE-N (10). 

.nna nonyqeHHH TaKHX xapaKT8P"CTHK,KaK Bp8JIH pa60Thl nporpaMMhl 

"8~~8KTHBHOCTb pacnosHaBaHHH,"Cil01Ib80BaJll!Cb cneIU1a1IDHO COCT8.131I8H

Hhl8 nporpaMMhl Mo;n:enupoBaHHH co6h!THH. BpeMH pa60Thl cy~eCTB8HHO sa

BHCHT OT 60JiblliHHCTBa BXO;!l;Hl:Dt napaMeTpoB, TOllHOCTH HX·sa;n:aHHH, KO

nHll6CTBa H pacnpe;n:eneHHR ~OHOBOtt sarpysKH, noaTOMY npHBe;n:eM mtmb 

cpe;n:HH8 SHalleHHH ;n::rra H8KOTOPLIX qacTHLIX cnyll8eB: · 

IJHCJIO .!<MAX NTR 
BpeMH 

KaMep (ceK) 

IO -5 I 0,0875 

IO 5 2 O,I6 

IO 5 3 0,20 

9 4 I 0,088 

9 4 2 O,I4_ 

8 5 I __ 0,06 

8 5 2 O,I2 

8 5 3 O,I6 

10 

; 

,Una CpaBH8HHH C ;n:pyrHMH allI'OPHTMaMH npoctJHTaH npHMep, npH

Be;n:eHHhltt B pa60Te/I/(c1.1. pHC. I). 

X 

J 
I 

:I 
st 

:1 
21 

AnropHTM THn SBM Bpeun 

STRINGING IBM 7090 0,093 

CHANNEtllNG - 11 - O,I26 

ROTATING - II - 0,563 

MAPPINGA - II - 0,079 

MAPPINGC - II - 0,265 

LINTR BSCM-4 0,06 

f l 3 ¥ r • 1 1·9 10 1 2 S ~ s 6 7 3 !I 20 

. • • 
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~CCJie.ztOBaHHe 11porpaL!Mhl Ha a!1)qieKTHBHOCTL paCl103HaBaHHH 11poBo

,1lHJIOCI, Ha ,1lOCTaT01IBO 60JII,fil0H CTaTHCTHKe - 6hlJIO CM0,1l8JIHPOBaHO OKO

JIO IO 000 C06hlTHH, r)le Bap:r,llpOBaJil!CI, 11apaMeTphl N. { 6 + IO), 

NTR {I + 3)' MNSPA (BepHee ,11pll M0,1l8JlllpOBaHHH Bap:r.mpo:sa-: 

Jiac:r, 3g)g)8KTHBHOCTI, Kauep OT o,s ,1l0 0,95), SIG {0.5 + 3). ~OH B 

KaJJmOll KaMepe ,1lJIH Bcex 3H~qeHHll NTR He npeBblfilaJI .ztBYX ToqeK, 

Ka~.zt8Jl H3 KOTOpblX 110HBJIHJiac:r, C BepOHTHOCT:&D 0,9. B peaym,TaTeBhl

qHCJIHJIHCI, aaaqeaHH 11apaYeTpoB: 

I. IJHCJIO CM0,1l8JIHpoBaHHblX TpeKOB - NTRG. 

2, qHCJIO 01103HaHHblX TpeKOB - NTRO. 

3. qHCJIO 01103HaHHblX TpeKOB, .ztJIH KOTOpblX cnpaBe.ztJIHBO TRO-=TRG- NGBO; 

4. qHCJIO 01103HaHHblX TpeKOB, .ztJIH KOTOpblX Bhll10JIH8HO TRGcTRO - NGLO; 

MCX0,1lff H3 paaJIHqHhlJC TOJIKOBaHHll 110HffTHH 31l)(~8KTHBHOCTH pacnoaHaBa

HHH,'Jhl npHB0,1lHM 3,1l8CI, 3HaqeHHH nonyqeHHhlX OU8HOK 3g)g)8KTHBHOCTel: 

Kl= !IT!!.Q:: 0 1 9921 
NTRG 

K2 = ~ • 0 1 9780 
NTRG 

NGLO = 0,9121 K3 = --
NTRG 

PeaJIH30BaHO B BH.zte CTaH.ztapTHhlX 11porpaMM HeCKQJII,KO BapHaHTOB 

yxaaaaHoro anropHTMa, OTJIHqaDDUIXCff OT,1l8JII,HhlMH 6JIOK8MR. 0.ztHa Bep

CRH npoRSB0,1lHT_nepe6opnap(KA, KB) He 110 H3M8H8HH~ HH,1l8KCOB OT Kpail

HHX K neHTpy,.a B saBHCHMOCTH OT tnlCJia saperHCTpHpOBaHHblX B HHX 

HCKp H paCCTOHHHH M6X.ztY HHMH. B .ztpyroa - OTCYTCTByeT 6JIOK OllTHYH-
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sanHH 11epe6opa ToqeK BO BHyTpeHHHX Kauepax - :s cJiyqae uanoll !1)oHo

Bol sarpysKH pa60TaeT 6hlCTpee OCHOBHott, KPOM8 Toro, ,1lJIHHa ee M8HL

me Ha qeTBepT:&, H Olia H~ Tpe6yeT nepeTpaHCJiffUHH .ztJIH JID6oro tnlCJia 

KaMep. HaKOHen, HaH6onee 06DUII :sapHaHT, BKJIDqavllU!tt 6noK npoBepKH 
2 

JIHHellHOCTH 110 KpHTepHD X. , peaJIHSOBaH _H _OTJia.JKeH B BH.zte aBTO-

HOMHOTpaacnupyeuoa npone.ztyphl Ha AJII'ORe-60, T.e. MOX8T 6hlTI, HCllOJII,

SOBaH B nporpaMM8X o6pa60TKH, HallHCaHHblX Ha AJII'ORe. 

IIporpaMMa LINE 

naaHaH nporpauwa onpe.zteJmeT ueTo.ztou HaHMeH:&mux KBa.ztpaToB 11a

paueTphl JIHHettaoa ~YHKUHH Ha OCHOBe 110,1lMHOZ6CTBa 3KCl18pHM8HTaJII,HblX 

.ztaHHhlX, oTo6paaaoro Ha MHOEeCTBa,sa..itaBaeuoro aa mco.11 nporpauu. 

Peayn:&THPYD~ee MHOX6CTBO 3KCnepHM6HTaJII,HblX .ztaHHhlX Bhl6HpaeTCH 

M6T0,1l0M HTepanHil. Ha K8.E,1l0ll HTepanHH 011pe.zt6JIHDTCH nap8M8Tphl a,b,u, 

COOTB6TCTBYD~He YHHHMYMY ~YHKUHH 

r.zte 

fl ,. 2 
M = L.w,< x1 - az. - b > 

i•1 1 

w, . - Bee i. -ott ToqK:0, 

x: -3KCl16pHM8HTaJII>HO H3MepeHHhl6 aaaqeHHH, KOTOphle ,1lOJIXHhl -

6hlTI, a11npoKCHMHpoBaHh1 !f!YHKUJ.18tt X = aZ + b ' r.11e a H 

b-BapI.Hpyeuue napaMeTphl, 

n - KOJIHqecTBO 3KCl16PHM8HTaJII,HblX ,1l8HHblX, yqaCTBYDDUIX B 

,1laHHOI HTepaIUIH. 

0 =~Mmin' 
_ n-2 
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Ilponecc OKaHllliBaeTCH npli BWIOHH8HliH 0,1lHOro.Ha Y?HOBHll: 

I. BHIDICH8HH08 aHatieHHe o ~ Un , r.ite G"n - noporoBoe aua-

tl8HH8 oneHKH OTKHOH8HHH annpoKCHMHPYDmen qiyHKnHH OT aKcnepHM8H

TaHbHO H3MepeHHl:llC 8HatieHHll. 

2. KonntieCTBO OCTaBfilHXCH TOtleK n-= n. 'r.zte ni - noporo-m1n m n 
Boe aHatieHHe KonnqecTBa ToqeK B Ha6ope aKcnepnueHTaHDHWC ,ztaHHwc. 

Coa.ztaH!l .ztBe BepcHH nporpaMM!l LINE: LINEl H LINE2, 

OTHHtlaIDmHXCH anropHTMOM OT6opa .ztaHHWC. B LINEl 

BHHeTCR cne.ztYIDIIUIM o6paaoM. 

OT6op ocymecT-

Ha6op ,ztaHHWC, COOTBeTCTBYIDIIUIX K-on HTepannn,nonyqaeTCH Bil-

6paC!lBaHHeM 0.ztHOll ToqKH, .ztaBmen MaKCliMaHbHllil BKn~ BM. , min Ha 

(K-I)-oll HTepanzH, 

B nporpairne LINE2 OT6op npoHaBO.ztHTCR no HHOll cxeue. Ha 

K-on HTepanHH onpe.ztenaeTCH nO.ztMHOl!t8CTBO .ztaHHWC, COCToamee Ha 

( n -K) ToqeK, TaKOe 't!TO aHaqeHHe_ '!' B!ltnlCneHHOe .ztnH Hero,MHHHMam.-

HO cpe.ztH. U[ , COOTBeTCTBYIDillHX BCeM no.ztMHOl!t8CTBaM, nonyqaDillHllCH 

· H3 HCXO.ztHoro nyxeu o:rc:1pac!lBaHHJI K TOtieK. 

OCHOBHOe npeHuymecTBO nporpaMM!l LINE2 · nepe.zt LINEl B 

TOM, qTo OHa Il03BOHH8T C 6onbmell 3~8KTHBHOCTbID OT6HpaTh noneaHyID 

HliqJOpManHID •. He.ztOCTaTOK ee B TOY, qTo Bpeua pa60T!l LINE2 60Hb-

me, qey LINEl 

£) 000 !6 , :x.+1, 

3,+J) Jl10JTJ k: ' 
l(.+:1.) 000 00, 

d, 
E. ; 

r,lle d( data) 

06pameHHe_K nporpauuau: 

750!, 7610; 

N en, r ; 

- a.ztp8C HatiaJia MaCCHBa HCXOJtHHX .ztaHHllXi 

r(reault) - a.ztpec uatiana uaccHBa peaynhTaToB; 
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k = l\nin 

s 
- MHHHMamHoe KOHHt!BCTBO TOtieK; 

- ~pee aqellKH,B KOTOpoll XpaHHTCH noporoBaR 

KOHCTaHTa bn, 

MacCHB liCXO.ztHllX .itaHHWC a~aeTCR nocne.ztoBaTeHLHOCThD TpoeK 

tiHcen: ~4,.ur,.,x.,?··· 
npH8HaKOM KOHna cnyEHT KO.it 

777, 7777, 7777, 7777. 

MacCHB pesym.TaTOB npe.ztcTaBnR8TCR B qiopue .ztBOHt!HllX t!HCen C 

nnaBaIDmell aanaToll H BKnmtiaeT nocne.ztoBaTenhHO pacnonol!teHH!le 

a,b,6" 1 m 

r.zte m = N - 2 1 N - KOnHtieCTBO OCTaBfilHXCH TOtieK C H8Hy-

neB!lMli Be caMH. 

XapaKTepHCTHKa err - LINE! 

;llHHHa (n- I) =I34s K0,1la. 

Pa6ot!He atiellKH - !+IO. 

Bpeua pa6oTH - cu. Ta6n.I. 

XapaKTepllCT1ma CII - LINE2 

;llmrna (n- I) =3478 Ko.ztoB. 

Pa6ot1He atiellKH - !+IO. 

BpeMH pa60T!l - CM. Ta6n.I. 

B Ta6nnne I npHBe,zteH!l BpeMeHa pa60T!l nporpaMM LINEI H LINE2 

npn BH6poce .ztaneKo y.ztaneHHHX TOtieK: 
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Ta6m1ua I. 

KomPIBCTl30 Bbl- Bpeim BpeMft 
CipacblBaeMblX TO- LINE! LINE2 

qeK Cua IO) CceK) CceK) 

0 0,020 ' 0,02 

I 0,037 0,12 

2 0,053 0,93 

3 0,066 2,88 

Al3T0pbl BblpaxaIDT 6naro~apHOCTL A.C.lll3bipOl3Y H A.A.KopHeuqyKy 

aa noneaHble oeicy~eHttH, H.H.KapneHKo tt A.E.CeHHepy·aa onpo6oBaHtte 

nporpaMM-Ha aKcnepllM8HTaHLHblX ~aHHWC H none3Hble COl38Tbl no HX 

ycoBepmeHCTBOBaHHD. 
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