
A.~.pHep, B.r.HBaHoB 

nYTH nOBYmEHHH 
CHCTEM OBPABOTKH 
~bMOBOA HH.oPMAUHH 

CI.II.III. 
1.1I1Allllllrl 

I.CTITYTa 
.AI.IWI 

ICCIIAllall. 
AYlla 

PIO-87-243 

H.Ba~raHcyp3H, B.B.rAarOAeB, H.H.rOBOPYH, 

)t.EKTHBHOCTH PABOTY 

1987 



B 7eqeHHe p~ ne~ B ]a6Qpa~OPHH BYQHqnHTenbHOA TeXHHKH H aBTO
Ma~HSaQHH OKflH Be~~Cft pa60~ no nOBi!eHH~ YPOBHft aBTONaTH3aQHH npo
necca o6pa60~kH ~bMOBOA HH~pMaQHH 1/. Pe~ynbTaToM STHX pa60T ftBH
nOCb COSAaHHe BwcoKoaB~OMaTH3HpoBaHHYX eHeTeN MaTeMaTHQeeKOA 06pa60T
KH pesynTa'l'OB HSMepeHHA KaNepawx ~Torpa4lHA, nOSBomm~HX B 3-4 p,asa 
COKp&7HTb KaleHAapMWe CpOKH ~sa sKcnepHMeHTalbHYX AaHHYX/2-47. 
aro AOC~HrHy~o B OCHOBHON 3a Cqe'l' OnTHMHS~H CaNoro npo~ecea 06pa
60TKH, alrOpHTMHSaqJIH plI,II.a onep&rlHA, Tpa~OHHO BYIlOnHftBIIIHXeft JroAbMH, 
H COSAaHHft' Ha 3'1'oR OCHOBe plI,II.a nporpaMM, BHeApeHHe KO'1'OpWX n03BOnHnO 
nepenOZH~b Ha 3SM HaH60nee '1'pYAoeMKHe onepa~H. BYIlOBHftBmHeCft paHee 
QenOBekOM/5-7/. 

B A8HHOM co06~eHHH 060~eH OnYT paspa60TKH TaKOrO THn8 CHCTeN, 
nOCKonbKY OR Mo.eT 6WTb noneseH npH cosAaHHH CHCTeM 06pa60TKH He Tonb
KO ~bNOBoA HH~~H, HO H ,l!J)YrHX SKCnepHMeHTalbHYX AaHHYX. 

§ I. Tp8JtI!UHOHHatI CxeMa npoqecca 06pa60TKH jubNOBOA 
HH~p¥&HMH H ee HenOC'l'a'1'KH 

T~OHHatI cxeMa npoqecca 06pa6oTHH tHnbMoBoR ~~pN8QHH Ha 
6ase CKaHHPYDllero aB'l'OMa'1'a 'l'Hn8 HPD nOKasaHa Ha pHC. 8. CXeMaTHtI
HO 3'1'0~ npo~eec MOKRO paSAeRHTb HS cne~e ~PH S'l'ana: 

I. QpoCMO'1'P H CKR~He MaCOK e06W'l'HA. 
n. HSMepeHHR a.eMeH'1'OB C06W'l'HA Ha c'l'epeOCHHMK&X. 
m. Ma'1'eMa'1'HtleCKatI 06pa60'l'Ka pesyxb~aToB H3MepeHHA. BKmDqaft 

C7a~HC'1'KQeCKHA &KaDRS no.yqeHKYX AaHHYX. 
I. Pesynb~aToN pa607 nepaoro 3Tana ftanftm~CR teAn pe8YRb'1'aTOB 

npoCM07pa J[ lIIII.I'HH'PHHe .eH~. ynpaBJI~e pa6o~oA CKaHHpyaqero aB~O
Ma'1'a. Bpe8YRb7a~ npOCMO'1'p& AIR KaKAOrO HaAAeHHOrO C06WTHR 88HOCRT
CR cxe.IU'DItMe A8HHWe: HONep cflo'l'OIIJ[eHKH, HOMep C'l'epeOK8Ap& Ha cflo~o

IIJ[eHKe. QKClO B~OpwqHWX ~el R APYrHe A8HHYe 0 TononorHH, opHeH~H
poBOQROe nona.eHHe ero rnsBHoft BeJaHHli H HeKO'l'OpaH ,l!J)YraH HHcfloJlMaQHR. 
arK AaHHWe HYKHW AIR coc~aaneHHR CnBCKOB Co6W'l'HA, KO'l'OpWe HyKHo HSNe
p~b. KpoMe Toro, Ha 8aKRDQH~enbHOM 3Tane teAn pesynb'1'8TOB npoCMOTpa 
Hcna.bsyefCR ~ nORCEa nO'1'epftHKWX B nponecce 06pa60TKH c06W'l'HA H 
npoBepkR O~CY'l'C~BKR CHC~eMa'l'KQeckoro Bw6poC8 C06WTHA kakHx-RH60 onpe
AeXeHKYX THOOB. 

DeVltilit'tAilWU tmCTI.!'rf"i" (r",WI ICCJe.llolltlll \ 
, 6MSl1S10TEH.A 
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n. KoH~ peaysbTaToM MSMepeHHft HBnHDTCH KOOPAMHaTH Hs06pa
*eHKft SSeMeHTOB C06HTMft H OnOpMHX TQqeK CHMNROB, cHa6*eHHHe He06xo
,n;HJ(oft ,II,JlfI HX M,II;eHTHcpHKII.t!HH CJIYlI.e6Hoft HHcpopNauMeri. :nH ,n;aHHHe SallHCH
B80TCH Ha~~HKTHHe S8HTH H nocTynamT Ha BXO,n; CMCTeM MaTeMaT~ecKoft 
06pa60TKH 8 . 

m. B xo,n;e MaTeMaT~ecKoft 06pa60TKH peSYHbTaTOB HSMepeHHft KeMep
HHX cpoTorpacJlHft BOCCTSHaBXHBaeTCH npoCTpaKCTBeHHaH KaPTHHa MSMepeHHHX 
C06~Hft M BHQKCSHDTCH napaMeTpH COCTaBn~X HX TpeKOB ARH pa3H~ 
Ilpe.zmo.nOJltemIil 0 MaCcax 'laCT~. 3aTeM ,/J,1l.H KallI',I\oro C06b1TIDl 
B~aaaeTCH o~a ann HeCR~O HaH6o.nee BepOHTHHX RKH9MaTH'l9

CKHX rHnOTes. ~H SToro CHs~ana npOBepHeTCH COOTBeTCTBHe SaKOHY COX
paHeHMH SHeprMH-MMnySbCS napaMeTpOB qacTHU ARH K~Oft MS Sa.n;8HMHX 
ARH Co6HTMH rHnOTes. flocse 3Toro npOMSBOAMTCH ,n;onOSHHTeHbHHft npoCMOTP 
cpoTonnSHOK,B xo,n;e KOToporo, HSPRAY C ~HHeMaTMqeCKMMM KpHTepHHMM, 
~THB80TCH TaK*e M AaHHHe 0 nnOTHOCTHX nOqepHeHMH Hs06pazeHHft Tpe
KOB. ~PMII.t!MH 06 oT06p8HHHX TaKHM 06paSOM rHnOTesax nepellHcHBaeTcH 
Ha HeHTH cYMMapHHX peSYHbTaTOB (HOP) 3KcnepMMeHTa ARH nOCHe~ero 
CTaTHC~eCKOro SHanMsa C nOM~C CfiSUHanhHHX KapT BH60pa ( Slice -

KapT) • 
MMe~eCH 8 OHHM M3M9pMTeHhKYe CMCTSMH M Mo~e 38M nOSBOHHDT 

esero~o 06pa6sTHBaTh COTHH THC~ C06HTMft. O,D;HSKO 3TH 80SM0*80CTH 
HcnOSbSyoTCH ,n;aneKO He nOHHOCThm. :no O~HCHHeTCH TeM, llTO B npouec
ce 06ps6oTKH peSYShTSTOB HSMepeHMft HMeCTCH 3TanN, Tpe6~e 60HhmMX 
SSTpaT pyqHoro TPY,n;S. K HHM OTHOCHTCH paa60p M aHanHS peaYHhTaTOB 
c~eTS Ha SBU, nepepa60TKS KapT BH6opa, ,n;onOHHMTeHhHHft npoCMOTp, Be
,n;eHMS ~Hans HCTOPMH 06pa60TKH C06HTHft. ~eRO ycyry6HHeTcH ~e H 
Tell, 1l'l'0 SHSllHTeRbHM ~SCTh MSMepeHHliX C06HTMft (~30%) 6psKyeTcH Ha 
pas~ 3Tanax. Bcse,n;CT8Me SToro BOSHMKaCT HOBHS aa,n;a~M: SHanH3 
npH1lMH OTKaSOB, COCTaBHeHMe CnKCKOB C06HTMft ARH nOBTOpHHX HSMepeHHft, 
nOMCK M HCRJm1leHHS MS paCCIlOTpeHHH nOBTOpHHX MSMepeHHft C06HTHft, ycnem
HO npoms~ Bce STanN SH8HMSa. 

TaKIOI 06paSOM, Tpa,n;MUKOHHM cxeMa o6pa60TRH cJlHRhMOBoft HHCPOPM8
UKM HBnHeTCl'l JlfforOCTyneHtlaToft M Tpe6yeT 60HhIDHX saTpaT pyqHoro TPY.n;a. 
HcnOUh308SHHe CHCTeM nporp8MMHOPO Be,n;eHHH *YPHaJl8 HCTOPMM 06pa60TKH 
K~oro Haft,n;eHHoro npH npOCMOTpe C06HTMH, XOTH 06HepqaeT H YCKOPHeT 
peBeHKe p~ s8Aa~, HO TeM He MeHee 06neM OCT~XCH pyqHHX pa60T 
Bce paBHO 89JI:HK. 
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§ 2. OCHoBH~e nyTH nOB~eHHH swweKTHBHoCTH pa60T~ CHCTeM 

06pa6oTKH mHHbMOBO~ HHWopMauHH 


Tp~HuHoHH~e CHCTeMH 06pa60TKH ~HbMOBOM HH~pMauHH HBHH~TCH 
60HbWHMH • CHO~H~H ~enOBeKO-MamHHHHMH KOMnneKcaMH, pa60Ta KOTOPHX 
B OCHOBHOM Hanpa~~ReTcR H KOHTpoHHpyeTcH HD~bMH. O~HaKo nOCHe~He 
He Bcer~a ycnemHO BNnoHHHIDT CBOH ~KUHH. STo,B OCHOBHOM,16YCHOBHeHO 

cHe~K ~KTOp$MH: 
1. V1SMepHTem~HNe aBTOMaTbl 11 3BM n06pymHBa~T" Ha JIIO~etl TaK~ 

llaBI-lHY I1Hqx:,PMaIlI1H, ~TO ee nepepa60TKa Hepe~Ko p,aCTHrHBaeTCH Ha ro~ 
11 Tpe6yeT OtleHb 60HbWI1X 3aTpaT p~oro Tpy~a/9/. TaK, Hanpl1Mep, Ha 
H3MepeH\>Ie 30 TblC. C06blTI11,\ Ha C!<~Hp~llleM aBTOMaTe THna HPD Tpe6yeT
CR OKOllO I~ HeAeHb, Ha 06c~eT pesYHbTaToB HSMepeHHM - OKOllO 100 tlacos 
BpeMeHH Ha 3BM CDC-6500 ,a HIl aHMHS nOJI~aeMblx pesYJIbTaTOB 
1,5-2,0 ro~a. STo BSHatll1TeHbHotl CTeneHH 06YCHoBlleHo 6011bWHMH 06~eMa
MH Imqx:,pMalil1l'1, KOTOPY'O HYJKHO nepepa60TaTb. TaK, HanpHMep, netlaTb 
pesYHbTaToB pe~oHcTpYKill1l1 H KI1HeMaT~ecKo~ H~eHTI1~HKaUHH o~oro C06bl
THR saHHMaeT B cpe~HeM 2-3 cTpaHHilbl. KpoMe Toro, Ha co6blTHe B cpe~HeM 
nepqx:,pHpyeTcH 6-7 nepqx:,KapT. DOSTOMY npl1 aH8JIHse TOllbKO STHX ~~HblX 
npHxo)J,HTCR npoCMaTpHBaTb ~eCHTKH TblCHti CTpaHHtJ MamHHHot:\ BhilJ,at(H,nepe

pa6aTblBaTb COTHI1 TblCHti ne~oKapT. 
n. Kpa~He HH3Ka npoHsBo~I1TellbHocTb Tpy~a ~HSHKOB npH H~eHTH~H

KaUI1H C06blTHV B xo~e ~OnOJlHHTeJIbHOrO npocMoTpa. lIpH Hanp~eHHOn pa
60Te ~I1SI1K sa He~eJllO H,lI,eHTHtPHIlHpyeT 250-~00 C06b1THn. STo B SH8'lH'l'a.JIh
HOH C'l'snSHR CBRS8HO C TeM, qTO B xo~e ~OnOllHI1TeJIbHOrO npocMOTpa 
npHxo~I1TCR TaKme rrpOCMaTp"B8Tb 11 B~atly C 3BM,I1 oT6HpaTb rHnoTeSbl

2 
no ~113H~eCKI1M KpHTepHHM (SHatleHHH He~OCTalOlllHX Macc, X H T.n.). 


ill. MHorocTyrreHtlaTOCTb npouecca 06pa60TKH 11 HMH~e MHOrHX one-

BblnOJIHReMHX JllO~bMI1, Tpe6yeT 0'1' /OCJIe~HHX OtleHb tleTKO~ pa60Tbl, 

oc06eHHO rrpl1 nO,ll,rOTOBKe S~aHI1!" 3Bi/TO • PaSHoro po~a OmH6KH,~onyC
K8eMble ll!OlJ,bMH, KOTo~e ~aCTByroT B pa60Te TaKoro po~a KOMJ1Jle~COB, 
MorYT He TOHbKO S8THrHBaTb CpOKH 06P860TKH, HO H npHBO~I1Tb K CYllleCTBeH
HblM nOTepRM pecypCOB. IToclle,ll,HHe 6blBa~T SHatll1TeHbHblMI1 oc06eHHO Tor)J,a, 

Kor~a OllIH6KH 06HapYJKI1BalOTCH Ha saKmotlHTeHbHNX CTa.,D,HHX aHaJIHSa Hero 

HymHO nOBTopRTb 3aHOBO. 

Oc060 c.~eJJ.YeT OCTaHOBHTbCH Ha Bor:poce KOHTPOHft nOH~aeMbIX pe


SYJIbTaTOB. B pa60Te ~ellOBeKO-MamHHHNX KOMJ1JlCKCOB no 06pa60TKe ~HHb

MOBO~ I1H~PMaul1~ yqaCTBYIDT )J,eCHTKI1 HlO)J,e~ paSHO¥. KBan~~KaIll1l1. DoSTOMY 
S)J,eCb OtleHb Ba1lteH KOHTPOJtb nOJIY~aeMHX ~aHHblX Ha K~)J,OM HS STanOH. 
OH H~eH nllH Toro, tlT06bl caoeapeMeHHO 06Hap~l'IBaTb 11 YCTpaHHTb OWH6

RH. 

yCTpaHeHH!! OTMeqeHHblX B~e TPYJJ,HOCTej;\ He06xo)J,HMO: 


!. CHa6nHTb 48nOBeK8 TaKI1M11 Cpe,ll,CTBaMH, KOTopble nOSBOJtHT eMY 
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onepaTHBHO nepepa6aTNBaTb nocTyn~ C 3BM H aBTOMaTOB ~pMaUHD. 
STo MO~O c~eHaTb TOHbKO C nOMolllb~ 3BM, AHR ~ero H~O aHrOpHTMHSH
pOBaTb ~eftTeHbHOCTb mD~eA B npoQecce o6pa60TKH ~HbMOBO~ HHtPoPMaQHH 
H cos~aTb Ha 3TOA OCHOBe cneQHaHbHble rrporpaMMN, KOTopNe OCB?60~T 
mD~eA OT BHI10HHeHHft MHOrHX, eCHI1 He Bcex, PYTHHHNX onepaqKA II . 

li. 3Haqi>fTeHbHO yCKOpHTb npoQeAYPY ~eHTH4MKaQHH C06NTHt:\. STo 
MO~O C~eJIaTb sa c~eT rrporpaMMHoro "npOCMOTpa" peSYHbTaTOB KHHeMaTI1
qecKoA ~eHTH~KaQHK C06NTHA, B xo~e KOToporo HS HMe~erOCft Ha60pa 
OT6HpaDTCH rHnOTeSN, y~oBHeTBOPHIDlllHe sanaHH~ KPHTepHRM, BKmOqaR 
)J,aHHNe O~ HOHRS8URR BTOPHqHHX TpSKOB/5,I2,I3/. 

~. OnTHMHSHpOBaTb cxeMY llpoQecca 06pa6oTKH sa C~eT COKp8!lleHHH 
QKCHa BHnOHHReMHK onepaQHA H YNeHbweHHH ql1CJIa HOCHTeHeA HH~PMaQHH. 
COKpaIIlaliWi ~HCHa BNnOJIHl'leMbIX onepaQHA MO~O )~OCT~b nyTeM o~e~HHeHHH 

B o~oA npo~e ~~HA, BHnOHHHBWHXCH paHee HeCKOJIbKHMH OT)J,eJIbHblMH 
rrporpaMMaMK 4, YNeH~meHHH ~HCHa ceaHCOB CqeTa BCHe~CTBHe YBen~8HHH 
qHCJIa 006NTHA, aHaHHsHp,yeMHX B O)J,HOM ce~ce. nOCJle~Hee Tpe6yeT pasKo

ro CORp8lllaliWi 06beM8 B~BaeMOH Ha na~TD H~OP~H H CPOKOB ~sa. 
~eAcTBKTeHbHo, eCHH COKpaTHTb CpOK 06pa60TKH KaKOrO-JIH60 MaCCHBa ~aH
HHX C HeCKOHbKHX MeCRQeB ~o HeCKOJIbKHX He~ellb, TO OTnaD,aeT He06xo
)J,HMOCTb B aHaHHSe )J,aHHblX, non~aeMHK Ha npOM~YTOqHblX 3Tanax. HanpH
Mep, eCHI1 H~eHTH~HKaQHD C06NTHA npoHSBO)J,HTb B Te~eHHe 2-3 He~eJIb noc
He nOH~eHHR peSYHbTaTOB c~eTa, TO HeT He06xoJJ,HMOCTH aHaJIHSHpOBaTb 
np~HHH OTKaSOB cpasy nOCHe KI1HeMaT~ecKotl H)J,eHTH~KauHH, T.K. QeHe
co06paSHee STY onepaQHD npOHSBO~HTb nOCJIe nporpaMMHoro OT60pa ~SH
~eCKHX rHnOTes C yqeToM HOHHsaQHOHHblX JJ,~HblX. T.e. npaKT~eCKH nepe~ 
~PMHpOB~l1eM JICP, MHHyH npOM~yTOtIHNe STanbl. KpaAHe lIteHaTeHbHO HCKllD
tlHTb HS npoQecca KapTH 6N60pa ~swqeCKHX rHnOTes, BKJIlO~HB, CKaEeM, 
~aHHble 0 ITJIOTHOCTftX rrOqepHeHHH TpeKOB C06blTHA B peSYJIbTaTN npOCMOTpa, 
nOCR~KY B HameM CH~ae B npouecce HSMepeHHA STO He ~eJIaeTCH. 

£. TIepeBecTH opraHHSaQHD 06CQeTa ~aHHblX no Sa.,D,aHHYM uenO~KaM 
nporpaMM Ha MamHHH~ OCHOBY,T.a. BBaCTH nOClle)J,oBaT8nbHyro o6pa60TKY 
)J,aHHblX no~ ynpasneHHeM 3BM, a He tlellOBeKa, CBe~H tPyHKUHH nOC1l8)J,HerO 
no rro~rOTOBKe Sa.,D,aHHA AHH 3BM K MHHI1MyMy. 

~. Opr~1130BaTb aBTOMaTI1~eCKHA KOHTPOHb nOll~ae~x Ha npOM~
TO~HNX STanax peSYHbT8TOB C ueHbD CBoeBpeMeHHoro 06Hap~eHHH OmH60K H 
npeKp8!lleHHH rrpoQecca ~aJIHSa ~O HX nOHHoro YCTpaHeHI1H. SToro MOMHO 
~OCTwqb sa CqeT nOCHeJJ,OBaTeHbHoro BHe~HHft B npaKTHKy pa60Tbl KOHuen

Ql1l'1/~EJrpaMMHoro conpOBO~eHI1H rrpouecca 06pa60TKH ~HJIbMOBOt:\ HHtPoPMa-
QHH • Ee CYTb SaKllnqaeTCH B TOM, qTO nOCHe KalItAoro HS OCHOBHNX 
3TanOB npOQecca ~aHl1sa cneQHaJIbHaH nporpaMMa BbJqHCllfteT Cpe)J,HHe SHa
~eHl1ft pft)J,a S8JJ,aHHNX Be~HH H, CpaBHI1BaR HX C 3TaJIOHHUMI1 SHatleHHHMH, 
"pemaeT" Bonpoc - BeCTH aHMHS ~aJIbme HIIH npeKpaTHTb ero. 
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~. 06eCne~HTb H~~Hym pa60TY npOrpSMM 06pa60TKH ~aHHHX HeSS
BHCHMO 0'1' C60eB B pa60Te 3BM, nepH~pH~HOrO 060pY~OBaHHR H omH60K 
OnepaTOpOB 3BM H na60pSHTOB ~HSKqeCKHX rpynn. Bes pemeHHR STO~ S~S
~H COS~STb BHCOKOSBTOMSTHSHPOBaHHytl CHCTewy npoCTO HeBOSMOlEHO. 

§ 3. OTS~ pS60T no COSgSHHD BHCOKOSBTOMSTHSHpOBSHHO~ CHCTe~ 
MSTeMSTKqeCKoA 06pa60TRH mnnbMOBO~ HHqopMagHH 

ITepBoHa~anhHo xapaKTep BsaHMOOTHomeHH~ ~SKROB H nporpaMMHCTOB 
B npo~ecce cos~aHKR CKCTeN 06ps60TKK ~un TaRKM. ITpOrp8MMHCTH cos~a
B~K KnK ~anTHpoBanK nporpaMMH AnR 3KCnepKMeHTa, TecTHpoBanH HX Ha 
He60nbmKx rpynnax C06J,lTK~ K nocne SToro nepe~aBanH 1~3HKaM.ITocne~He 
BenH no HHM c~eT H nocne aBapH~J,lX OCTaHOBOB 06p~anHCb R nporpaM
MHcTaM sa nOMOll\bil AnR BNffCHeHKff npKqHH K YCTp8HeHHff OC!Hap~eHHJ,lX 
omH60K. flpH STOM ~OBonhHO ~aCTO npKXO~KnOCb BHOCKTb B nporpaMMJ,l KS
MeneHHff,B SHa~HTenhHoA CTeneHH 06ycnoBJIeHHNe omH6K8MH B HCXO,lJ,HlilC 
~aHHHX,H npoQecc ~OBO~KK nporpaMM SSHKMan SHa~TenbHoe BpeMR. 

flp06neMs H~~HOCTH pa60Tbl nporpaMM CTana OCoC!ero aK'l'YanbHOA 
nocne nepeBo~a CHCTeNN 06pa60TKH Ha 3BM CDC-6500 /16 • OTO 6uno 
CBRSaHO C TeM, ~TO npK MaCCOBO~ 06pa6oTRe ~aHHJ,lX Tpe60Banacb H~~
HaR pa60TS HeCKonhKHX MarHHTo~HOB, nOCKonbKY KCXO~HNe AnR c~eTa 
~aHHNe C~KTJ,lBanHCb C M8rHHTHoA neHTJ,l, a pesynbTaTJ,l c~eTa SanHCNBa
nKCb HS o~y KnH ~Be MarHHTHNe neHTJ,l. ITocKonbKY B HaIDHX ycnoBKffx 
c~eT BenCff, KSK npaBHno, He60nbWKMH nOp~KRMH (100-300) C06NTH~, TO 
nepeA R~ HaqanOM c~eTa·He06xo~HMO 6uno YCTsHaBnHBaTb neHTN B 
3~aHHNe n03KQHH. H3-sa He o~eHh H~e~HoA pa60TH MarHHToqoHOB K HKS
Roro Ra~eCTBa HMeBmKXCR TorAa MarHKTHHX neHT STa onepaQHR ~OCTaTOqHO 
qaCTO CpNBa.aCh. ITOSTOWY Hana~Th ~KTKBHytl MacCOBytl 06pa60TKY 
~aHHNX B HamKX ycnoBHRX He y~aBanOCb. C~HTaTb Ee 60nee KpynHHMK nap
THftMH 6HnO HenhSff Hs-sa 60nhmHX 06~eMOB B~aqK H ~OBonhHO qaCTJ,lX 
celoeB B pa60Te nporpaMM Hs-sa p8sn~oro pOAa ¢eTanbHJ,lX OmH60K B pe
aynhTaTax H3MepeHHA. B CBR3H C 3THN npHmnOCb OTKsaaThCff 0'1' pa60TN C 
neHTO-qf{NMH !fJaAnaMH H nepeATH Ha ~CROBNe. Hcxo~bIEl ~aHHNe C MarHHT
HoA neHTN nepenHCNBanKCh Ha ~KCK H Ha Hero Ee SanHCNBanHCb peaynhTs
TN CqeTa ~O Tex nop, nOKa paaMepH !fJaAnoB peaynhTaToB He npeBYWanK 
S~aHHNX JIKMHTOB. ITocne SToro !fJaAnN C ~cRa nepenHCNBanKCh HS neHTN, 
~CK ~KCTKnCR H npo~ecc cqeTa npo~onzancff. HcnOnb30BaHHe ~CKOB no
3BonHno pe3Ko COKp8THTh nOTepK BpeMeHH 3BU. HO HeCKonhKO ycnolEHHno 
OprBHKSaqHD 06pa60TKK sa c~eT nORBJIeHHR HOBJ,lX onep&qHA (KOnHpOBaHKe 
KeH~ HS ~CR, o6be~HeHKe ~aAnoB Ha ~cKe. c6poc !fJaAna C ~CKa Ha 
JIeHTY). napannenbHo C 3TKM BenKCb paelOTN nO'coKp~eHHD asapHAHNX 
OC'l'BHOBOB nporpaMM sa c~eT paCmHpeHHR KX ~8rHOCTKqeCRKX B05MOlEHOCTeR 
)I nepexBaTs ilia'l'MhHNX OmH60K. Bee aTO nOSBOnHno Hana~Th ~OCTaTO~HO 

H~eEHytl pa60TY nporpaMM, HO ycnOlEHHnO K 6es Toro ~OCT8TOqHO cnOE
Hytl CKCTewy. Bcne~CTBKe STora BOSPOCJIH nOTepH BpeMeHH 3BM S8 c~eT 
~aCTKBmKXCR omH60R JI~~eR, rOTOBHBmHX eA s~aHHR. 

If 

IToSTOWY BCTan Bonpoc 0 cos~aHHH CHCTeNN, nosBonHIDll\eA opraHHSO
BaTh nOCJIe~OBaTenhHN~ 06CqeT ~aHHJ,lX no s~aHHo~ QenOQKe nporpaMM no~ 
ynpaBJIeHHeM 3BU, HaqHRaR C KonHpoBaHHR JIeHT pesYJIbTaTOB HSMepeHHM 
Ha ~CK H KO~aR ~PMHpOBaHHeM ECP. ITepBoHa~anhHO nnaHHpoBanoch. ~TO 
CKCTeMa 6y~eT H~CTpo~KoA H~ KMeilll\HMHCff nporpaMMaMM, He saTparHBaR 
nocne~x. qTO RacseTCR HHqoPM&qHIiI, He06xo~MOA Anff npO~O~eHHff CqeTa, 
TO ee npe~nonaranOCb nepe~aBaTh 0'1' nporpaMMN K nporpaMMe HJIH O~Horo 
ceaHca c~eTa K APyrowy qepes cneQlilanhHO COS~aBaeMHe BpeMeHHHe !fJaRnN. 
ITocne~OBaTenhHOCTh BNSOBS nporpaMM s~aBanaCh rp~M BNnonHffeMNX 
onep~«. ITo~hSOBaTenID npH 06pall\e~HH K CHCTeMe He06xo~HMO 6NnO nHmb 

yKaSaTb B~ene~~ 3~aqe pecypc speMeHH H, eCJIH Tpe60BanOCb, HOMep8 
MarHHTRJ,lX neHT I7 . CHCTeM8 ycnem~o npomna OITHTHYID 3KcnnyaTaQHID CH

JIaMH paspa60~KOB. HO He onpaB~ana ce6R B xo~e MaccoBorO CqeTa. OKa
sanOCb, qTO H~~OCTh pa60TN CDC~6500 6Nna He~OCTaTO~Ha ~nff ycnew
Horo ~KQHOHHpOBaHHR TaKoR CHCTeMN. HaH60JIee CJIa6NM ee SBeHOM OKa

sanCff BpeMeHHNR ~«n AnR nepe~aQH HH~pMaUHH 0'1' o~HoR nporpaMMN K 
~yroA HJIH o~oroceaHca CQSTa K ~yrOMY.Hs-sa SSBHCaHH« CHCTeMN 
c~anOCb. qTO cOAepE~aRCff B HeM HH~OPMaQHff He COOTBeTCTBOBana pea~h
HoA cHTyaQHH. HHaqe rOBopR,cHcTeMa OKasanaCb He 3~eHHOH OT C609B 
B pa60Te 3BM K omH6oR onepaTopoB. B CBff3H C 3THM 6NnH npOBe~eHN cne
~e pa60TH: 

I. IToB~eHa H~eMHOCTh pa60TN OCHOBHNX nporpaMM CHCTeMY no 
OTHomeHHD K BHemHHM C60RM, BK~8R omH6KH onepaTopOB. OTO 6Nno ~OCTHr
HyTo 5S CqeT BK~eHHR B 3TH nporpaMMN CneQHanbHNX no~nporpaMM, npe~
HaSHaqeHRJ,lX AnR Haxo~eHHR !fJaRnoB HCXO~J,lX ~aHHNX H pesynhTaToB cqe
Ta. YCTaHOBKH HX B H~HNe nOSHQHH H OpraHHSaUHH aBTOMaTKqeCKOrO npo
~o~eHHff !fJa~noB pesynhTaTOB. T.e. nporpaMMN CaMH CTanH ftHaXO~Thn. 
r~e 6paTh ~aHHNe, CKonhKO sanHceR npOnyCK8Th. BcJIe~CTBHe SToro Bpe
MeHHNA !fJa«~ AnR nepe~aqH cn~e6HOR HH~PMauHH OT o~HoA nporp8MMN K 
~yroA CTan He~eH. 

IT. npo~ecc MaTeMSTKqeCKOR o6pa60TKH 6Nn paS~eJIeH Ha HeCKonbKO 
noCne~OBaTenhRJ,lX sTanOB, KOTOpNM COOTBeTcTByroT OT~enhHNe uenOqKH npo
rpsMM. nepe~aq8 ynpaBneHHR 0'1' o~oA nporpaMMN K ~yroR Ha 3BM 
CDC-6500 CTaxa npoHSBo~HThCR C nOMOll\b~ ynpaBJIRnlI\Hx npo~e~p ffSNKaiI 

CCL , nocpeACTBOM KOTOPNX H OCYlIlecTBnffeTcff 06l1\eHHe nOJIhaOBaTe~fl C 
cHcTeMoA. C nOMO~b~ He60nhmoro Ha60pa ynpaanRDll\Hx npoQeAYP y~anoch 
Han~Th 06CQeT ~aHHHX B peEHMe nporpaMMHoro yITpaBJIeHHfl H CYlIleCTBeH
HO ynpOC~HTb pa60TY nonh30BaTeneR no no~roTOBKe 3a~aHH~ ~nH 38M. Oro 
n03BOXKXO Han~Tb npaK~KQeCKH 6eSaBaPH~~ pa60TY CHCTe~ C Koa¢qM
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ilHeHTOM HCnOHbSOBaHHfi noneSHoro BpeMeHH 38M, ~5RHM K 100%. TaKHY 
nyTeM 61i11IH pemeHlol sa,n;atlH opraHHSaI.\HH CtieTa no~ ynpaMeHHeM 38M H 
06eCneqeHHH Ha,n;eMHOR pa60TH nporpaMM CHCTeMY. 

fiapaHHeHbHO BeHHCb pa60TH no aHrOpHTMHSaQKK ~efiTeHbHOCTH tleHO
BeKa H C05~ Ha SToR OCHOBe CneQHaHbHWX nporpSNM n~sBoH~HX 
88M6KK~h ero Tpy~ npH pemeHHH MHorHX PYTHHHHX sa,n;aqi II . 

nepBHM marOM HS STOM nyTH RBHHaCb paS~60TKa H peanHSaQHR MeTO
~HKH nporpaMMHoro OT6opa ~HSHqeCKHX rHnOTes 12/, RMRBmeRCH Tor~a 
HaH60Hee YSKHM MeCTOM CHCTeMH, 0 qeM ~e rOBopKHOCb B npe~eM na

parp~e. ~fi YCKopeHHR K ynpo~eHHR SToR npoQe~w 61i11Ia COS~SHa cne
QHMbHM npOl"paMMa, pemaJQlllM Cne.ll.Yl>~HE') sa,n;aqJf: 

- OT6op ~SHtleCKHX rHnOTes, y~OMeTBopm:llqHX sa,n;aHHHM KPHTePHRM; 
- ynop~OqeHHe ~SHtleCKHX rHnOTes ~R HeO~HOSHatiHO H~eHTH~QH-

POBaHHWX C06~THR no YMeHbmeHHD BepoRT~OCTeA HX Ha6HD~eHKR; 
- B~atla HH~OPMaQHH 06 OCT8BmKXCR ~SHtleCKHX I"HnOTesax B y~06

Holl ~R H~eHTK~KaI.1HH C06/>ITHIi ~pMe. 

BHe~HHe SToR nporpaMMH B npaKTHKy pa60T~ nOSBoHHHO peSKo COK
paTHTh B~atly Ha netiaTh H ne~OK8pTW K B 3-4 pasa YCKOPHTh npoQecc 
H~eHTH~KaQHH C06WTHA. XOTR STO SHaqHTeHbHO YCKOpHHO pa60TY, OCTa-
HOCb ~e o~o YSKoe MecTo, CBRSSHHoe C HcnOHbSOBaHHeM ~R Bw60pa 
~HSHtieCKHX rHnOTes Ha ]CP KapT oT60pa. ~fi HX HCKnDtIeHHR HS npouecca 

aHaHHS8 61i11Io pemeHO npOH3BO~HTb BHSYaHbHYD OQeHKy nHOTHOCTeR nOtiepHe
HHfi BTOPKGHWX TpeKOB Co6~THA He npH ~onOHHHTeHbHOM, a npH npe~BapHTeHb
HOM npOCMOTpe H saHOCHTh COOTBeTCTB~He ~SHHwe B ~RH peSYHbTSTOB 
npOCMOTpa. Oro nOSBOHHHO oc~eCTBHTb OT60p ~SHtleCKHX rHnOTes He 

TonbKO no KHHeMaTKGeCKHM, HO H HOHHsaUHOHHWM KpHTepHRM, 6es KapT OT
60pa, COKPSTHTb 06~eM B~aBaeMoA Ha neqaTb H~OpYSQHH. B HeCKOHbKO 


pai YMeHbmHTb tlHCHO C06WTHA, H~a~~HXCR B ~onOHHHTeHbHOM~OCMOT
pe 51, a TaKlKe aBTON'J.8TR3HPOBaTh npol\s.n;ypy CPOPMll:POBaIiWl JICJPI 7/. 


~OCTaTOtiHO MHoro BpeMeHH H CHH B npouecce 06pa60TKH ~SHHHX 
B KaMepHWX sKcnepHMeHT8x YXO~HT Ha nO~Be~eHHe HTOI"OB 09Pa60TKH KaK 
oT~eHbHHX MacCHBOB, TaK H BCel"O sKcnepHMeHTa B I.1eHoy/6 • no~ STHY 
nOHHMaeTcR aHMHS nonyqeHHhlX pesYHhTaToB H COCTaMeHHe paSHHtlHOrO 
po~ cnHCKOB. TaKHx, HanpHMep, RaK xopomo HSMepeHHWX C06WTHR; sa6pa
KOBaHHbIX, KOTop~e HylilHO nepeMepRTb; MOXHX, .KOTOp~e HY'ltHO npoCTo 
HCKH~tlHTb H3 ~aHbHenmel"O pacCMoTpeHHH; ~Ba HHH 60Hee pas HSMepeHHHX 
XopomHx C06~TH~ (~6fle~). KpoMe Toro, Ha 3aKH~tlHTeHbHOM STane H~O 
nOHyqHTb cnHCOK nOTepHHHhlX B npouecce 06pa60TKH C06HTHR. ~H Toro 
tlTo6~ 8BTOM8TH3HPOB8Tb Bce onepauHH, CBHSaHHNe C COCTaMeHHeM CnHC
KOB,61i11I0 c~eflaHo'cHe~~ee: 

- no corHameHH~ C ~H3HK8MH K MOXHM (HeHSMep2MWM) CTanK OTHOCHTb 
Te 	 CO 6HTHH , KOTop~e ~B~~ 6paKOBanHCb B xo~e aHanHsa no o~oA H ToRlIIe 	 npHtlHHe; 

- C06WTHH, sa6paKOBSHHHe O~H HHH ~Ba pasa, HO no paSHHM 
npHqJfHaM, BKHDtlanHCh B CnHCOK ~H nepeMepoB; 

- Ha ~RH peSYHb~aToB mo60R nporpaMMH, KpoMe nOCHe~HeA (SLICE ), 

sanHCHBanaCb HH~opMaUHH 0 Bcex nOCTYnHBmHX Ha BXO~ CHCTeMY C06WTHHX. 
ilpHqeM ~H sa6paKOBaHHHX - TOHbKO He06xo~M ~H HX H~eHTH~HKauHH 
cH~e6HaH H~OPMauHH H KO~ 06HapYEeHHOA omH6KH. Oro nOSBOHHno C no
MO~bD o~oR npOI"PaMMH PASPORT nOHyqaTb HHTep'eC~He nOHbSOBaTeHeA 
CnHCKK nOCHe mo60ro STana S8AaHHOrO MaccHBa/6/ ; 

- ~H nOHCKa H HCKn~eHHH ~6HeA, a TSKlile COCTaaneHHR paSHHtlHO
1"0 po~s CnHCKOB Ha saKnDtlHTeHhHOM STane 06pa60TKH cos~aeTCH cneUHanb
HHR ~YPHaH HCTOPHH aHaHHSa Bcex nOCTYnHBmHX Ha BXO~ CHCTeMH C06WTHR. 
ConOCTaBHRR ~aHHHe SToro lIIYPHana H ~~Ha pesynbT8ToB npOCMOTpa,cne
QHaHbHaH nporpSMMa HaXO~HT H COCTaanReT cnHCOK C06HTH~, KOTopHe 6HHH 
Ha~eHH npH npOCMOTpe, HO He nOnaHH Ha BXO~ CHCTeMH; 

- ~R npOBepKH nOHyqaeMHX B xo~e aHaHHsa ~aHHHX 6HHa paspa60
TaHa nporpaMMa TEST ,C nOMO~bID KOTopoR rHCTOrpaMMHPYIDTCH H BHtlHCHR

DTCH cpe~HHe SHatleHHR p~a ~SHtleCK'X BeHHtlHH, xapaKTapRS~ TOT 
KHK HHO~ npouecc (.X~. MM2 H T.n.) 18/. 

B HSCTo~ee BpeMR saBepmeHH pa60TN no cos~aHHD BepCHH npol"paMM~ 

o6pa60TKHpeSYHbTaToB npOCMOTpa B peMHMe ~aHora tlerrOBeK8 C S8M. 

3aKnDqtHHe

°Tex B03MOXHOCTHX, KOTopHe npe~OCTaBnRroT paccMoTpeHHHe B pa60
Te CHCTeMH o6pa6oTKH ~aHHHX, mHpOKO HcnoHbs~He BOSMO~OCTH eOBpeweH
HHX 3BM ~H pemeHHH paSHHtlHOI"O po~a S8Aaq, MOlilHO CY~HTb no cne~
~ewy npHMepy. 

B TetleHHe nOHyl"o~a 61i11I0 npoBe~eHo o6HyqeHHe nysHpbKoBOA KaMepW 
B nyqKe nonHpKsOBaHHHX ~eATpoHoB, npOBe~eHH npOCMOTP H HSMepeHHH 
20 THC. C06HTHR, BKnDtiaH nepeMepH, C~PMHpOBaHa ]CP H npoHsBe~eH aHa
nHS nOHyqeHHHX peSYHbTaTOB. Ha OCHOBe nOCHe~HX 6HHa nonyqeHa oueHKa 
BeKTopHoA nonHpHSSQHH ~eRTpOHOB P2 = 0,50±0,06, a TaKMe oTpa60TaHa 
MeTO~Ka pSSBHTHR sKcnepHweHTa. 

Paspa60TSHHaH CHCTeNa ~OCTaTOqHO YCToRtlHBa no OTHomeHKD K pas

I. 	 nHtlHOrO po~a BHemHHM nOMeXSM H B ~aHbHeRmeM 6y~eT YCOBepmeHCTBOBaTb
CH no Mepe nocTynneHKH ~ononHHTerrbHHX TeXHHtieCKHX Cpe~CTB. 
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