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noRB/leHHe B 50-x roAaX TeneBHAeHHR H AOCTaT04HO Ha,qelKHblX 
H npoH3BOAHTe/lbHblX 38M npHBellO K HAee HX COeAHHeHHR AllR peweHHR 
3aAa4H MaWHHHOH o6pa60TKH H3o6pa>KeHHH Ha $OTOCHHMKax C 3KCne
PHMeHTallbHOH HH$OpMa4HeH, TaKaR 3aAa4a B03HHKaeT BO MHOrHx 06-
naCTRX coepeMeHHblX HccneAOBaHHH, HaH6onee HHTeHcHaHo pa6oTbl 
B 3TOM HanpaeneHHH pa3BHBa/1HCb B 3KcnepHMeHTallbHOH $H3HKe Bbl
COKHX .3HeprHH, r,qe-orpOMHblH nOTOK $OTOCHHMKOB C H3o6pa>KeHHRMH 
RAePHblX co6blTHH B pa311H4HblX TpeKOBblX KaMepax noTpe6oean npHHR
THR 3HeprH4HblX Mep no peweHHIO 3TOH npo6neMbl, no 04eH04HblM AaH
HblM, e Te4eHHe

0

nocneAHHX 20-25 neT 3,qecb pa3pa6aTbleanocb npH
MepHo 150-200 CHCTeM C 06~HM y4aCTHeM nopR,qKa 3-5 TblC, cne4Ha
l1HCTOB, 3aTpaTbl 04eHHBa10TCR Ha ypoeHe 0,5 MllPA py611eH. 3TH pa3-
pa60TKH HaW/lH OTpa>KeHHe B TPYAaX 4e11oro PRAa KOH$epeH4HH, co
ee~aAHH H ceMHHapoe/1-16/, 

C03AaHHe nepBblX TaKHX CHCTeM W/10 B HanpaeneHHH nollHOH 3aMeHbl 
4ellOBeKa pa6oTOH 3BM. 0,qHaKO CllOlKHOCTb pa3pa60TKH nporpaMMHoro 
o6ecne4eHHR AllR nonHOCTblO aBTOMaTH4eCKHX CHCTeM OKa3anacb 4pe3-
MepHO BblCOKOH, 4TO .H 3aCTaBH110 pa3pa60T4HKOB npHHTH K HAee no- . 
CTpOeHHR CHCTeMbl ~enoeeK - 3BM /AHanoroeoH CHCTeMbl/, TaKOH nOA
XOA n03B011H11 BblnOllHRTb pa3pa60TKH nporpaMMHOrO o6ecne4eHHR AllR 
opraHH3a4HH,AeHCTBY~HX CHCTeM Ha OCHOBe CKaHHPYIO~HX H3MepH
TellbHblX aBTOMaTOB ecero 3a 1-2 ro,qa' OAHaKO npH 3TOM npOH3BO
AHTe/lbHOCTb ynana cpa3y Ha nOPRAOK, CTano 04eBHAHblM, 4TO y4aCTHe 
4enoeeKa e pa6oTe CHCTeMbl 4e11ecoo6pa3HO orpaHH4HTb, Hcxo,qR H3 
3TOro BblBOAa, CTanH AellaTb nporpaMMHOe o6ecne4eHHe AllR AHanoro
BblX CHCTeM Ha npeAene B03MOlKHOro, 3aTpa4HBaR npHMepHO 10-30 
4e11oeeKo-11eT B Te4eHHe 3-5 neT pa60Tbl. ~allbHeHwee $OPCHPOBaHHe 
pa6oT HaA C03AaHHeM nporpaMMHOro 06ecne4eHHR, 060eM KOToporo 
AllR OAHOH 3aAa4H CTa/1 AOCTHraTb 200-300 TblC, KOMaHA 3BM /1500-
2000 TblC, 6aHT naMRTH/, OKa3allOCb Mall03~eKTHBHblM, Ha 3TOM py-
6e>Ke HCClleAOBaHHR OCTaHOBHllHCb, npH4eM npOH3BOAHTellbHOCTb B 3a
Aa4aX cpeAHeH CllOlKHOCTH OKa3anacb y>Ke He Ha nOPRAOK HH>Ke pac-
4eTHblX AaHHblX O npOH3BOAHTellbHOCTH aBTOMaTH4eCKHX CHCTeM,a TOnb
KO B 3-4. pa3a, Mbl 6yAeM Ha3b1BaTb TaKHe CHCTeMbl - a K HHM npH
Ha,qne>KHT' ,6011bWHHCTBO pa3pa60TaHHblX CHCTeM' - 11$0PCHPOBaHHblMH11

• 

Cy~ecTeyeT' OAHaKO, APYrOH nyTb nOCTPOeHHR ,qHanor'oeblX CHCTeM, 
KOTOPblH, TaK>Ke o6ecne4HBaR BblCOKylO npoH3BOAHTe/lbHOCTb, n03B0-
11ReT C03AaBaTb npocToe nporpaMMHOe o6ecne4eHHe C MHHHMallbHblMH 
3aTpaTaMH epeMeHH H pecypcoe Ha ero pa3pa60TKY, 3TOT nyTb CBR-
3aH He I .c yMeHbWeHHeM y4acTHR 4enoeeKa B pa6oTe CHCTeMbl'. a C no
BblWeHl:1{!.M npoH3BOAHTellbHOCTH ero pa60Tbl - nyTeM C03,qaHHR cne-
4Ha11bHblX CKOPOCTHblX cpeACTB AHanora. nocTpOeHHble Ha 3TOM npHH4H~ 
ne CHCTeMbl Mbl 6y,qeM Ha3blBaTb B HaweH CTaTbe 11 HaTypanbHblMH 11

• 
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Mo>KHO CKa3aTb' 4TO TO HanpasneHHe pa6oT ,· KOTopoe Mbl CSR3blSa
eM C ¢opc1-1posaHHblMH CHCTeMaMH, on1-1paeTCR Ha paspa60TKH pa3sH
TOrO nporpaMMHOro o6ecne4eHHR npH C03AaHHH cpaSHHTenbHO npocTOH 
TeXHHKH, a nyTb nocTpOeHHR CHCTeM HaTypanbHOro THna npeAnonara
eT cne41-1anbHOe AOnOnHHTenbHOe pa3SHTHe T-eXHHKH /npe>KAe' scero -
AHanorOSblX cpeACTs/ C 4enb10 CHH>KeHHR Tpe6osaHHH K CflO>KHOCTH 

. paspa6oTKH nporpaMMHOro 06ecne4eHHR~ nocneAHee nPH 1-1ssecTHOM 
YAOpo~aHHH CTOHMOCTH CKaHHPYIOlllHX YCTPOHCTB COKPaUlaeT CPOKH no-
cTpoeHHR KOHKpeTHblX AeHCTSylOll4HX CHCTeM. ~ 

0TMeTHM, 4TO He TOflbKO pasSHT~e nporpaMMHOro o6ecne4eHHR 
H AHanorosblX cpeACTS

0 

xapaKTep1,13yeT TeHAeH4HH s nocTpoeHHH TOH 
HnH HHOli KOHKpeTHOH CHCTeMbl S paMKaX npeAnaraeMoro HaMH pa3Ae
neHHR paspa60TOK Ha ¢opc1-1posaHHb1e H HaTypanbHble. K ¢opc1,1posaH
HOMy HanpasneHHIO Mbl AOfl>KHbl TaK>Ke OTHeCTH paspafiOTKY cne4npo4ec
copos pasnH4HOro SHAa, cnY>KalllHX AOnonHHTenbHOMY noSblWeHHIO npOH3-
SOAHTenbHOCTH CHCTeM, a K HaTypanbHOMY - nosblweHHe r1-16KOCTH 1,13-
MepeHHH' nepeXOA K HCnonb30SaHHIO coapeMeHHblX 3BM C SblC-OKOpa3s1,1-
TblM CHCTeMHblM nporp.aMMHblM o6ecne4eHl1eM 11 AP- /T: e. see pass11T11e 
TeXHHKH H nporpaMMHOro o6ecne4eHl1R, KOTOpoe cnoco6cTSyeT COKpa
UleH11IO CPOKOS C93AaHl1R KOHKPeTHblX AeHCTSYIOllll1X Cl1CTeM/. 

PaccMaTpHsaR Hl1>Ke pa3Sl1THe Mb1Cfll1 paspa60T4HKOS CKaHl1PYIOllll1X 
Cl1CTeM, Mbl XOTl1M npocneAl1Tb S03HHKHOSeHHe OCHOSHblX 11AeH 11 Tex
Hl14eCK11X peweH11H, a TaK>Ke CAenaTb HeKOTOpble SblSOAbl O nyTRX Aanb
HeHwero pa3Sl1Tl1R HccneAyeMOH HaMH 3aAa4H nQCTPOeHl1R aBTOMaTl1311-
posaHHblX _Cl1CTeM o6pa60TKH ¢OT011306pa>KeHl1H. 

nepSble nonblTKl1 11cnonb30SaTb YCTaHOSKY Tl1na 11 6eryl1ll1H ny4 11
, 

npHMeHReMylO AflR nepeAa411 KHH0¢11flbMOS no Tene_SHAeHl1IO, AflR SSOAa 
s 38M 041,1¢posaHHOH HH¢opMa41111, OTHOCRTCR K KOH4Y 50-x rOAOB, 
OpHH411n AeHCTSHR 3THX ycTaHOSOK OCHOSaH Ha npocse411saH1111 113Me
pReMoro ¢oTOCHHMKa /¢OTOl1306pa>KeHHR/ cseTOBblM n~THOM, c¢OPMH
posaHHblM Ha 3KpaHe 3neKTPOHHo-ny4esoH Tpy6K11 /3nT I. OpoweAWHH 
CKS03b CHl1MOK cseT co611paeTCR Ha $0T04YBCTSl1TenbHOM 3neMeHTe 
/o6bl4HO 3TO ¢3Y /, KOTOPblH Sb1pa6aTblSaeT 3neKTPH4eCKl1e c11rHanbl 
npH ecTpe4e nepeMeiqaroUlerocR ceeToeoro nRTHa c noLiepHeHl1RMH Ha 
113MepReMOM 113o6pa>KeHl111. 3Tl1 c"1rHaflbl "1cnonb3YIOTCR AflR 3aHeCeHHR 
a 38M TeKYlll11X KOAOS KOOPA11HaT X,•Y nono>KeHl1R ceeTOBOro nRTHa 
Ha 3KpaHe 3nT. np11MeHeHHe 3nT a Ka4eCTBe reHepaTopa ceeTosoro 
nRTHa noseon11no opraHHsoeaTb ynpaenReMoe OT 3BM_cKaH11poeaH11e 
AnR J.13MepeH11R 11306pa>KeHHH He no aceH 11x nnolllaAl1, a no Bbl6opo4-
HblM MeCTaM, OTCne>Kl1BaR 113MepReMblH 06pa3 /RAePHble cneAbl 11 AP,/ 
a npo4ecce era pacnosHaeaH11R s· peanbHOM speMeH11 c 11sMepeH11RM11. 

B TO epeMR OCT
0

pO CTORn sonpoc O 803MO>KHOCTRX 38M, H C03AaHHe 
CKaHl1PYIOUlero 113Mep11TenbHoro aeTOMaTa, C noMOlllblO KOTOporo MO>KHO 
6blfl0 6bl BBOA11Tb B 3BM 0411¢poeaHHble AaHHble OT 31<cnepHMeHTanbHblX 
11306pa>KeHHH, OTKPblBano S03MO>KHOCTb MaTeMaT111<aM-nporpaMMl1CTaM 
ttenocpeACTBeHHO 3aHRTbCR 11ccneAOBaHHeM 3TOH 11HTepecHeHWeH npo6-
neMbl, Mo>KeT n11 38M saMeH11Tb 4enoseKa np11 pacnosHaeaH1-111· o6pa
aos? HsnR~TCR n11 11ccneAOBaHHR C 11cnonb30B~Hl1eM_3BM Ha nyTH pac-

2. 

nosHasaH11R o6paaos waraMH s HanpasneH1-111 nocTpoeHl1R noAnHHHoro 
11c1<yCCTSeHHOrO HHTenneKTa? Hn11 >Ke 3AeCb, KaK 11 S APYrHX c¢epax 
1,1cnonb30SaHl1R Maw11H /napOSblX H np. /, CyllleCTBYIOT HeKOTOpble npe
Aenbl?, OTseTbl Ha 3TH 11 APYrl1e sonpocbl, CSR3aHHble C np11MeHeHHeM 
38M, AO l<OH4a He_ SblRCHeHbl no/ HaCTORUlee epeMR, XOTR Mbl 11 o6na
AaeM cerOAHR HecpasHeHHO 6onbWHMl1 3HaHHRM11 0 S03MO>KHOCTRX 11 Ha-
3Ha4eHHl1 38M. TeM 6onee see 3TH eonpocbl 1<aaan11cb 11HTepecHblMl1, 
KOrAa K HHM nOACTynanH enepsble. 0AHaKO C03AaHHe cKaHHPYIOlllero 
aoTOMaTa Ha 3nT, 06naAa10l1lero A0CTaT04HO SblCOKl1MH xapaKTepHCTl1-

.1<aMH no paapewalOllleH cnoco6HocTH /onpeAenReTCR s nepsyro 04ePeAb 
pa3MepoM CBeTOsoro nRTHa Ha 3KPaHe 3nT/ H T04HOCTl1 113MepeHHH, 
OKaaanOCb HenpOCTOH 3aAa4eH. rnn1-1 rOAbl, a MaTeMaT11KH He HMenH 
o6eUlaHHOrO ycTpOHCTBa H He MOrnH Hd4aTb HccneAoBaHHR. 

nosopoTHblM MOMeHTOM s paspa60TKe paccMaTPHSaeMOH HaMH npo6-
neMbl CTan 1959.roA, B 3TOM rOAY np1-1exasw1-1A B Espone~CKH~ 
4eHTP RAePHblX 1-1ccneAosaHHH /UEPH, meHesa/ aMep1-11<aHc1<1-1A npo¢eccop 
n.Xa¢ (P.Hough) nPeAnO>KHn oTOHTH OT pa6oT c xoTR 11 nepcneKTHs
HblMH' HO 11 KPHBblMH BO speMeHH H npocTpaHCTBe" HenOAAalOUlHMHCR 
3nT, H o6paTHTbCR K "cTapOH A06pOH MexaHHKe" - C TeM, 4T06bl 
KaK MO>KHO cKopee AaTb s PYKH MaTeMaTHKOB HHCTpyMeHT-AflR 1-1ccne
AOSaHHR eo3MO>KHOcTeH 3BM. 

nocneAHRR MblCflb/CTpeMHTbCR c1<opee nepeXOAHTb K 3KcnepHMeH
TaflbHblM 11ccneAOBaHHRM C nporpaMMHblM o6ecne4eHHeM, KOrAa Ta 11n1-1 
11HaR BblABHraeMaR HAeR CBR3aHa C npHMeHeHHeM 3BM/ AOfl>KHa paccMaT
PHSaTbCR l<aK ¢YHAaMeHTaflbHaR, 11 Mbl eepHeMCR I< HeH ellle He paa. 

npo¢eccop n.Xa¢ saRn ce6e s noMOlllHHKH.MOnOAoro cne41-1an1-1cTa 
1-13 KeM6PHA>KCKoro yA1-1eepc1-1TeTa 6.nay3nna (B.Powell), H OHH a 1<0-
poT1<He CPOKH nOCTPOHflH npe4H3HOHHOe•CKOPOCTHOe onTHKo-MexaHH-
4eCKOe c1<aHHPY10lllee H3Mep1-1TenbHOe ycTPOHCTSO HPD (Hough-Powell
Device)/17/, HAeR 3Toro yCTPOHCTBa npocTa. BpaUlaeTCR AHCK C 4ac
TOTOH 100 r4, Ha KOTOPOM HMelOTCR 4eTblpe paAHanbHble npope3H. 3TH 
npopea1-1 nepece1<a10T /s npoe1<41-11-1/ no 04epeAH HenoABH>KHYIO npopesb 
s nnacTHHe, o6paayR TeM caMblM nepeMelllalOllleecR no cTpo1<e oTeepcTHe.· 
3a oTeepcTHeM ropHT RPKaR naMna, npespalllaR eras nepeMelllalOllleecR 
no CTpOKe CBCTOSOe nRTHO AHaMeTPOM 20 MKM, 3TO nRTHO npoe41,1pyeT
CR Ofi'beKTHSOM Ha H3MepReMblH ¢0TOCHHMOK H npocse4HBaeT ero.PaM1<a 
C ¢OTOCHl1MKOM s npo4ecce H3MepeHHH nepeMelllaeTCR opToroHanbHO 
CTPOKe, 11 nony4aeTCR Hano>KeHl1C pacTpa /MHO>KeCTBa napannenbHblX 

. CTPOK/ Ha o6pa6aTb1SaeMOe 11306pa>KeHHe Ha CHHMKC,, npaweAWHH CKS03b 
CHHMOK ceeT co611paeTCR Ha ¢3Y, 11 041-1¢pooaHHble AaHHble OT H3Mepe
Hl1R no4epHeHl1H SSOARTCR B 3BM. KOAbl KOOPAHHaT H3MepRIOTCR C no
MOUlblO 3TanOHHbl~ WTPHXOSblX peweTOK, CDR3aHHblX C nepeMelllalOUll1MCR 
no CTPOKe cseTOSblM nRTHOM H ASl1>KyllleHCR opTOrOHanbHO CTPOKe paM
KOH. 

lfeAocTaTKOM ycTpoAcTsa HPD /KOTOPblH np1-1seAeT co epeMeHeM 
K SblTeCHeHHIO era r1-16Kl1MH s sonpoce CKaHHposaH11R ycTpOHCTSaMl1 Ha 
3nT/ RSflRflOCb 6onbWOe HeYAOfiCTBO C opraHH3a411eH ynpasnReMoro 
OT 3BM CKaH~poeaHHR, CSR3aHHOe c HHep4HOHHOCTblO TR>KeflblX MeXaHH-
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4eCKHX Y3I10B. 0AHaKO APYrHX CKaHHPYIO!qHX YCTPOHCTB B 3TO epeMR 
He 6blno, 1-1 yCTPOHCTBy HPD npeACTORilO CblrpaTb eamHyio POilb e npo
BeAeHHl-1 nepBblX HCCileAOBaHHH O B03MOmHOCTRX 3BM. H3Mep~TeilbHble 
xapaKTePHCTHKl-1 HPD 6b1Ill-1 CAenaHbl Ha BblCOKOM YPOBHe 1-1 e AailbHeH
weM cnymHill-13TailOHOM npl-1 C03AaHHl-1 APYrHX CKaHHPYIDIIIHX ycTpOHCTB 
/B TOM 4l-1Cne Ha 3nT/: pa3Mep l-13MepReMblX CHHMKOB - 70x150 MM2, 
T04HOCTb l-13MepeHHH KOOPAHHaT - 2-3'MKM, pa3pewaJOU1aR cnoco6HOCTb 
20 MKM. np1-1 CKaHHPOBaHHl-1 THnl-14HOe paccTORHHe MemAY CTPOKaMl-1 yc
TaHaBilHBanocb 70 MKM, epeMR CKaHHPOBaHHR OAHOH CTPOKl-1 - 2 MC. 

B 1963 roAY ycTpOHCTBO HPD 6blno nOAKI1ID4eHo K 3BM, 1-1 4epe3 
rOA Ha OCHOBe ero npHMeHeHHR 6bln o6pa60TaH B aBTOMaTH4eCKOM pe
mHMe nepBblH 3KcnepHMeHT - 200 TblC CHHMKOB C HCKPOBOH KaMepbl, 
OTill-14aBWl-1XCR npOCTOH Tononor1-1e11 o6pa30B. HccneAOBaHHR no np1-1-
MeHeHHID 3BM AilR pacn03HaBaHHR 3KCnepl-1MeHTailbHblX o6pa30B Ha4a
Ill-1Cb. HMeHHO B TaKOH nocTaHOBKe 3aAa4H, KOrAa Tpe6oeanocb o6ec-

. ne4l-1Tb BblCOKYID 3¢¢eKTHBHOCTb /Ka4eCTBO/ pacno3HaBaHHR, l-1 nocne
AYIDllleH o6pa60TKl-1 AaHHblX npl-1 npoBeAeHHl-1 MaCCOBblY. /a He Bbl6opo4-
HblX 1-1 He Ha MOAenRx/ H3MepeHHH CHHMKOB i1 6brn1-1 BblRBileHbl OTBeTbl 
Ha MHOrHe eonpocbl O B03MOmHOCTRX 3BM. 

Tenepb npeACTORilO nepeHTl-1 K o6pa60TKe CHHMKOB co cnomHOH TO
nonor1-1eH co6btTHH, KOTOpaR. 6b1na xapaKTepHa AI1R ny3blpbKOBblX /mHAKO
BOAOPOAHblX l-1 AP-/ KaMep. H 3AeCb pa3pa60T4l-1Kl-1 nporpaMMHOro 
o6ecne4eHHR pa3AeI1Hill-1Cb Ha ABa narepR, KOTOpble Mbl 6yAeM ycnOBHO 
Ha3blBaTb 11nparMaTHKaMH11 l-1 11 Pbll.laPRMl-1 HayKl-111

• 
11 nparMaTl-1Kl-111 HCKanl-1 

nyTl-1 Ha1-16onee pa1.11-10HaI1bHoro nPHMeHeHHR HPD, a 11 Pbll.laPH11 CTaBHill-1 
CBOeH 1.1enbID He maneTb.Cl-111 l-1 cpeACTB B HCCileAOBaHHl-1 Ha1-16onee 
3aMaH4l-1BOH no nocTaHOBKe 1.tenH - nonHOH 3aMeHbl 4eilOBe4eCKOro 
HHTenneKTa C nOMOlllbID 3BM. B ml-13Hl-1, KaK l-13BeCTHO, 4a111e ~o6emAa-
IDT nparMaTHKl-1, HO Mbl He MomeT He OTAaTb AOilmHOe l-1 TeM, KTO CMe-
110 6pancR 3a caMble cnomHble 3aAa4H, 1-1 ecn1-1 3a4aCTYID 1-1 He pewan 
HX AO KOHi.ia, TO see me HaXOAl-111 HepeAKO 4acTHble peweHHR no OT
AeilbHblM eamHblM eonpocaM, KOTOPble 3aTeM 1-1rpa111-1 ceoero POAa POilb 
11MaRKOB11 ' no3B0IlRIIJUll-1X npoKilaAblBaTb Ha1-16011ee pal(HOHailbHble nyTH 
peweHHR l-1 orpamAaIDIIIHX TeX,KTO HAeT K npaKTl-14eCKOMY ycnexy C co-
3AaHHeM AeHCTBYIDIIIHX CHCTeM, OT KaTaCTPO¢l-14eCKl-1X OWH60K. 

3aMeTHM TaKme' 4TO TePMHHbl 11 nparMaTHKl-111 l-1 11Pbll.laPH11 Mbl BBOAHM 
He no BHyTpeHHeMy OTHOWeHHID K Hay4HOMY nOHCKY, a l-1CKI1ID4HTeilbHO 
no era BHeWHeMy npoRBileHHID. HHa4e MOmeT cnomHTbCR MHeHHe, 4TO 
"nparMaTHKl-111 HecyT 4TO-TO HeHHTepecHoe, Aame Hl-13MeHHOe B HayKy. 
B AeHCTBHTeilbHOCTl-1 me HMeHHO "nparMaTHKl-111 6onbwe nOilb3YIDTCR 
TaKHM eamHblM HHCTpyMeHTOM' KaK l-1HTYHLtl-1R. 

B Kal!eCTBe l-1!1IlIDCTpal(l-1l-1 npHBeAeM np1-1Mepbl C nepBblM / 11nparMaT1-1-
4eCKHM11/118·201 l-1 BTOPblM / 11 pb1L1apcKi-iM11i 121•241noAXOAaMH K C03AaHHID. 
nporpaMMHOro o6ecne4eHHR npl-1 nocTpOeHHl-1 KOHKpeTHblX CHCTeM.OT
MeTHM, 4TO C03AaHHe CHCTeM 11HaTypaI1bHOro11 THna, 0 KOTOpblX Mbl 
6yAeM roeopHTb HHme /npl-1 paccMOTpeHHl-1 CHCTeM THna A3nT/, 6blno 
pomAeHo Ha nepeoM nyTH nparMaTH4ecKoro noAXOAa. 
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npemAe 4eM Mbl npOAOI1mi1M pa3roeop O AailbHeHWeH CYAb6e HPD, 
OTMeTHM 3apomAeHHe 11 pbll(apcKoro11 HanpaeneHHR B nPOAOilmeHHl-1 IlHHl-11-1 
nocTpOeHHR CKaHHPYIDIIIHX l-13MepHTeilbHblX ycTpOHCTB Ha OCHOBe ynp~s
nReMOH OT 3BM 3neKTPOHHo-11y4eeoH Tpy6Ki1. npo¢eccop Macca4y3eT
cKoro TexHonor1-14ecKoro HHCTHTyTa /CWA/ H.nnecc 06cRB1-111 e 1961 r. 
o pa6oTax no C03AaHHID cKaH1-1pyID111er.o ycTpOHCTBa precision encoder 
and pattern recognition device - PEPR/25/. nocTaBHB 1.1enbID MaK
c1-1MaI1bHO HCnOilb30BaTb 3anomeHHble B 3nT B03MOmHOCTH, OH npeAnomHn 
3aMeHHTb Kpyrnoe CBeTOBOe nRTHO Ha Bpa111aeMblH nOA ynpaeneHHeM 3BM 
WTPHX pa3MePOM 20x2000 MKM2 • 3TOT MeTOA n03B0Ill-1Il ocy111ecTBl-1Tb 
pacn03HaBaHHe 3IleMeHTOB /KOPOTKHX 0Tpe3KOB/ RAePHblX CileAOB C no
MOlllbID 6b1cTpOH aHanoroeoH cxeMbl aMnnHTYAHoro AHCKPHMHHaTopa/ceoe
ro POAa aHanoroeoro cne1.tnpo1.teccop~/ 1-1 Mor paccMaTp1-1eaTbCR TaKme 
KaK HHCTpyMeHT AilR HCCileAOBaHHR eonpocoe l-1MHTa1.1i11-1 l-1HTeI111e1<Ta 
4enoeeKa nOA yrnoM 3peHHR acco1.11-1aTi1BHoro /on1-1pa101qerocR Ha HaKon
neHHblH OnblT/ pacn03H3BaHHR o6pa30B. CaM H.nnecc cnyCTR AeCRTOK 
neT /KOH¢epeHLIHR B 0KC¢OPAe, 1974/9//, KOrAa yme 6b1I10 06utenp1-1-
HRTO OTKa3aTb 3BM B KaK1-1x-111-16011 cnoco6HOCTRX11 HM,HTHPOBaTb nOAilHH
HblH 4e11oee4ecKl-1H HHTenneKT, OTBe4aI1 / B 4aCTHOH 6eceAe/, 4TO OH 
He npecneAOBan 1.1en1-1 npl-1 C03AaHHH PEPR pacKpblTb TaHHY ¢YHKLll-10HH
poeaHHR 4eilOBe4eCKOro M03ra. 0AHako, ecnl-1 BCnOMHHTb o6cymAeHHR 
HAeH, KOTOpble 6b1Ill-1 pacnpOCTpaHeHbl B cpeAe ¢H3l-1KOB Toro BpeMeH~~ 
y Hae OCTaIDTCR Ha 3TOT C4eT onpeAeileHHble COMHeHl1R, HHMano He 
np1-1H1-1maID1111-1e B3rI1RAbl H.nnecca Ha Ha4anbHOM 3Tane era pa6oT. 
B HaWeH CTpaHe e 60-e rOAbl HAeID nocTpOeHHR YCTPOHCTBa THna PEPR 
aKTHBHo pa3e1-1ean npo¢eccop H.H.UyKKepMaH /neHHHrPaA//10/, np1-1 
3TOM B era Hay4Hb1X BblCTynneHHRX HAeR HCCileAOBaHHR C nOMOlllbID_ r1-16-
KOro CKaHHPYIDlllero YCTPOHCTBa Ha 3nT npo1.1eccoe pacn03HaBaHHR o6-
pa30B 4eno~eKOM 3By4ana B RBHOM BHAe l-1 npHBileKana MHOrHX pa3pa-
60T4l-1KOB l-1 3aKa34HKOB CHCTeM. H Mbl AOilmHbl 3AeCb OTMeTHTb, 4TO 
4epe3 pa60Tbl H.nnecca 1-1 BblCTynneHHR H.H.UyKKepMaHa K sonpocy: 
4TO me TaKoe 4eilOBe4eCKl-1H HHTenneKT l-1 C 4eM B nPHPOAe OH CBR-
3aH? - 6blI10 npHBile4eHO nOBblWeHHOe BHHMa_HHe. 

~CTPOHCTBO PEPR 6blI10 nocTpOeHO B 1964 rOAY l-1 HMeno CI1eAYID-
1111-1e l-13MepHTeilbHble xapaKTepl-1CTl-1K11: pa3Mep o6pa6aTblBaeMblX <!>OTO
CHl-1MKOB - OKOilO 30x45 MM2, T04HOCTb l-13MepeHl-1H KOOPAHHaT - 10 MKM, 
pa3'pewaID111aR cnoco6HOCTb npl-1 KP,YrilOM CBeTOBOM nRTHe 3nT - 30 MKM, 
KPOMe Toro /1-1 3To 6blno rnaBHblM/1 6b111 np11MeHeH ynpaenReMblH no no
nomeH11ID B AeKapTOBOH CHCTeMe KOOPA11HaT 11 epa111aeMblH 4epe's 'f rpa
AYC CBeTOBOH WTpl-1x C pa3MepaM11 20x2000 MKM2, B np11MeHeHl-1l-1_ 
YCTPOHCTBa PEPR H.nnecc CTaBl-111 TOilbKO "OAHY, 11Pbll.laPCKYID11 , 1.1enb -
AOCT1-1meH1-1e _nOilHOCTbID aBTOMaTl14eCKOH o6pa60TKl1 ())OTOCHl1MKOB C ny-
3blPbKOBblX KaMep, KOTOpble, KaK OTMe4ailOCb BblWe, l-1MeI1H AOCTaT04HO 
cnomHYID Tono11or1-1ID co6blTl1H, 

'MomHo 6on·ee 111111 MeHee yeepeHHO cKa3aTb, 4TO B cepeAl-1He 60-x 
rOAOB Ha1-160I1bWl1M BHl1MaHl-1eM hOilb30l3aI1l-1Cb 11pbll.laPCKl-1e11 HAe11 ~ H no
TOM.¥ _ C03AaH1-1e B 3TO epeMR e111e OAHOro CKaHl1PYIDlllero YCTPOHCTBa 

,Spiral Reader /cn11panbHblH 113Mep11Te11b//26/, rAe Ha Ha4ailbHOM 
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3Tane o6pa60TKl1 <l>OTOCHHMKa B pa6oTy CHCTeMbl 6bln BBeAeH 4enoBeK 
/KOTOPOMY 6blna npeAOCTaBneHa B03MOmHOCTb 11CnOflb30BaTb OnTH4e
CKOe 11306pameH11e CHHMKa AflR COBMe~eHHR Ha4ana cn11panbHOH pa3-
BepTKl1 C 4eHTPOM 3Be3A006pa3HOro RAePHOro C06b1THR/, paccMaTp11-
Banocb TOrAa KaK war Ha3aA B cpaBHeHl111 C "coepeMeHHblMl111 HAeRMH. 
H11KTO, B TOM 4Hcne 11 caMH pa3pa60T411KH cn11panbHoro H3Mep11TenR, 
He YBHAen11 noHa4any B HAee 11cnonb30BaH11R B pa6oTe c11cTeMbl 4eno
BeKa-onepaTopa 3aPOAb1Wa CHCTeMbl "4enoBeK-3BM". 

,QpyrHMH "nparMaTHKaMl111 OKa3anHCb B 3TO BpeMR HeKOTOPble 113 
nporpaMMHCTOB UEPH, pa60TaBw11e c HPD. OHH npeAnom11n11 KaK "Bpe
MeHHYD Mepy" npocMaTPHBaTb n0Anema~11e 113MepeHHRM Ha"HPD CH11M~11 
Ha npOCMOTPOB0-113Mep11TenbHblX CTonax 11 AenaTb rpy6yo 0411¢poBKY 
KamAOro RAepHoro cneAa /CHHMaTb 11MaCKY11 co6b1Tl1R/. TeM caMblM 
CHHManacb 3aAa4a aBTOMaTH4ecKoro pacno3HaeaHHR TpeKoB np11 113-
MepeHHH CHHMKOB Ha HPD, a OCTaean11C_b TOflbKO nocneAYD~He 3Tanbl 
o6pa60TKl1 - ¢HflbTpa411R none3HblX 113MepeHHblX AaHHblX OT noMex, 
KOTOpble "np11n11naoT" K RAePHblM cneAaM, 11 reoMeTpl14eCKaR peKOH
CTPYK411R C06blTl1H. KaK noKa3ano nocneAYD~ee pa3B11Tl1e, HMeHHO 
B 3TOM BapHaHTe YCTPOHCTBO HPD 11 Hawno ceoe Ha116onee WHPOKOe 
np11MeHeH11e. A nonblTKH "pb14apeH"-nporpaMM11CTOB 3anycntTb 11cnonb-
30BaH11e HPD B nonHOCTbD aBTOMaT114eCKOM pem11Me o6pa6oTKl1 11n11 
6nl13KOM K HeMy pem11Me C MHHHMaflbHblM yKa3aHl1eM /KOrAa np11 npo
CMOTpe CHHMaeTCR He 

0

BCR 11MaCKa11
, .a yKa3blBa_eTCR TOflbKO 4eHTP 

3Be3A006pa3HOrO co6blTl1R/ fll1Wb nOATBePAHn11; 4TO nyTb co CHRTHeM 
11MacoK11 AflR o6pa6oTKH co6b1T11H co cnomHOH Tononor11eH RBnReTcR 
eAHHCTBeHHO peanbHblM 11 pa4110HaflbHblM, 11 4TO TOflbKO Ha116onee 
npOCTble co6b1Tl1R 4enecoo6pa3HO o6pa6aTb1BaTb c nOMO~bD aBTOMaTH-
4eCKl1X MeTOAOB pacn03HaBaHHR. 

.B 3TO me BpeMR B03Hl1K e~e OAHH cnop MemAY nporpaMMHCTaMH. 
K MOMeHTY C03AaHHR nepBblX CKaH11py~11x ycTpOHCTB 6bl/111 pa3pa60Ta
Hbl B TeopeTH4eCKOM nnaHe pa3H006pa3Hble MaTeMaTl14eCKHe MeTOAbl 
no pacno3HaBaHHD 06pa30B. H Tenepb HaAO 6blno pewHTb: cneAyeT 
1111 11cn0/1b30BaTb pa3pa6oTKl1 TeopeTHKOB, 11/111 me npaBHflbHee HATH 
KaK11M-TO CBOHM nyTeM, OTTanKHBaRCb OT 11cn0/1b30BaHHR KOHKPeTHblX 
B03MOmHOCTeH CKaH11py~ero ycTpOHCTBa 11 on11paRCb Ha pa3pa60T
Ky 3BPl1CTl14eCKHX, TaKme OCHOBaHHblX Ha aHa/1113e xapaKTepHblX oco-
6eHHOCTeH KOHKpeTHOH pewaeMOH 3aAa411, choco6oe pacn03HaBaHHR7 
8 4aCTHOCTl1, ¢paH4y3CKaR WKO/la /nap11m, Konnem Ae ~paHc/ 6bl11a 
aa nepBoe peweH11e, a cne411a1111cTbl 0Kc¢opAa 11 KeM6PHAma /AHr1111R/, 
UEPH /lKeHeBa/, OHFIH /Ay6Ha/ - 3a BTOpoe. 3TOT cnop A/111/lCR OK0110 
10 /leT 11 3aKOH411/1CR no6eAOH BTOporo Hanpae11eH11R. B pe3yllbTaTe 
BO ¢paH41111 B cepeAl1He 70-x rOAOB 113-3a HeyAa411 11X MaTeMaTl1KOB
nporpaMMl1CTOB Ha6noAanocb cy~eCTBeHHOe OTCTaBaHHe B pa6oTaX no 
C03AaHl1D 11 np11MeHeHHD CKaHl1PYD~l1X Cl1CTeM. 

Ha HPD B UEPH BO BTOPOH no11oe11He 60-x roAOB CTOPOHHHKl1 11pbl-
4apcKoro" earnRAa Ha HayKy, on11paRCb Ha nporpecc11BHble 3ep11cT11-
4ecK11e MeTOAbl B peweH1111 aaAa411 aeT0MaT114ecKoro pacno3HaBaH11R 
113MepReMblX o6pa30B, co ecei1 3Hepr11eH, CBOHCTBeHHOH 3HTY3Hac- · 
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TaM, CTpeMl1fll1Cb npOABHHYTbCR BnepeA np11 o6pa60TKe cnomHblX co6bl
Tl1H C ny3b1PbKOBblX KaMep. KaKoe-To BPeMR Aame Ka3anocb, 4TO 4enb 
BOT-BOT 6yAeT AOCTHrHyTa/7/. B 3TO epeMR YCTPOHCTBa HPD CTan11' 
BblnycKaTb B npoMblW/leHHOM 11cnonHeHHl1 /AtirflHR/, 11 OHH nORBl1fll1Cb 
BO MHOrHX KPYnHblX Hay4Ho-11ccneAOBaTenbCKl1X 4eHTpax /B TOM 411Cne 
B OHFIH, H¢B3 /CepnyxoB/, Ep¢H/. B HHcT11TyTe TeopeT114ecKOH 11 3Kcne
p11MeHTa11bHOH ¢11311Kl1 /MOCKBa/ B KOH4e 60-x rOAOB 6blno nocTpOeHO 
yCTpOHCTBO nCn /np116op CO CKaHHPYD~HM nRTHOM//27/, BOCnPOl13BO
AR~ee OCHOBHble np11H411nbl nocTpoeHHR HPD. 

.B 1970 rOAY Ha KOH¢epeH41111 B KeM6Pl1Ame/7/ 6blno coo6~eHO 06 
op11r11HanbHOH pa3pa6o~Ke cne411a1111cToB KaBeHAl1WCKOH na6opaTop1111 
KeM6P11AmCKoro YHl1BepCl1TeTa - onTl1KO-MexaH114eCKOM CKaHHpyo~eM 
113Mep11TenbHOM YCTPOHCTBe Sweepnikb28/. C03AaTe1111 3Toro ycTpoH
CTBa O.¢p11w, A.A3e11c 11 r.CTp11T pa3pa60Tan11 MeTOA ynpae11eH11R no-
11omeH11eM cKaH11pyo~ero ceeToBoro ny4a c noMO~bD nerK11x 3epKan, 
Bpa~aeMblX B MarHHTHblX nonRx nOA KOHTponeM 3BM. HcT04Hl1KOM cee
Ta RBnReTCR na3ep C TOHKl1M CBeTOBblM ny40M, 4TO n03BOnReT coxpa
HHTb ¢OKYCHPOBKY 11y4a Ha AOCTaT04HO 6onbWOM pa6o4eM none. 6onb
waR 11HTeHCl1BHOCTb na3epHoro ny4a Aana B03MOmHOCTb pa6oTaTb C no
CTORHHO OCBe~eHHblM /naMnOH/ 113MepReMblM CHHMKOM, 11 6narOAaPR 3TO
MY BblBeCTH ero YBe11114eHHoe onT114ecKoe 11306pameH11e Ha 3KpaH nepeA 
4e11oeeKOM-onepaTopoM. OnepaTop B11Al1T Ha 3KpaHe TaKme caM naaep
HblH 11y4 e npo4ecce CKaH11poeaH11R. YcTpOHcTeo Sweepnik 6naroAaPR 
ynpaenReMOMY OT 3BM CKaH11poeaH11~ AaBano 3Ha4HTenbHble npe11My
~eCTBa no cpaBHeHl1D C HPD, OAHaKO r116KOCTb B ynpaB/1eHl111 OKa3a
nacb 3Ha411Te/1bHO H~me, 4eM np11 11cnonb30BaHl111 3/1eKTPOHH0-11y4e
BblX Tpy6oK. H 3TO •He n03B0/111/10 Sweepnik 3aHRTb TBepAble n031141111 
B 0611aCTl1 o6pa60TKl1 11306pameHHH. Ero o6naCTbD np11MeHeHl1R CTan 
BblBOA 11306pameHl1H 113 3BM Ha ¢oTOHOCl1Tenb /KapTorpa¢11R 11 AP./. 

Mbl PaCCKa3a/111 0 Ha116011ee 3Ha411Te/1bHblX pa6oTax, AOMHH11poeaB
w11x Ha Ha4a/1bHOM 3Tane pa3Bl1T11R MeTOAOB aBTOMaTl1311POBaHHOH o6-
pa6oTKl1 ¢OTOCH11MKOB B 60-e rr. TorAa me, B TeHH 113/lOmeHHblX paa
pa60TOK 11 11AeH; pa3B11Ba/111Cb 11 Te pa60Tbl, KOTOpble AO/lmHbl 6bl/111 np11-
BeCTl1 B 70-x 11 80,-x rOAaX K C03AaHl1D 11 BTOporo nOK011eHl1R 11 CKaH11-
PYD~l1X l18Mep11Te,/1bHblX Cl1CTeM. 3TO 6b1n11 Ha4aTble B cepeAHHe 60-x 
roAOB paapa6oTKl1 ycTpOHCTB Ha 3/1eKTPOHHo-ny4eeoi1 TPY6Ke B UEPH 
/lKeHeea//29/, OHFIH /Ay6Ha//30,31/ 11 ycTpOHCTBa CHLOE B AproHH
CKOH Ha4110HanbHOH 11a6opaTop1111 /411Karo, CIIIA/. ·HecKO/lbKO no3me, 
BO BTOPOH n0/10Bl1He 60-x rOAOB, B HHCTHTYTe ¢11311Kl1 BblCOKHX 3Hep
rl1H /CepnyxoB/ Ha4a/111Cb 'paapa6oTKl1 YCTPOHCTBa Ha 3flT np11 BeAy
~eM aBTOPCTBe 6.A.YT04Kl1Ha, E.B.KpDT4eHKO 11 c.r.H11Kl1Tl1Ha - 4eT
BepTOH pa60Tbl. K paCCMOTPeHl1D KOTOPOH Mbl o6paTHMCR. HHme/ 48/. 
OcHoBHbre "¢1111oco¢cK11e" np11H411nbl nepBblX ABYX paapa6oTOK IX. AH
Aepc, T.fl11HrnRPAe, A.B11CKOTT - UEPH/29/; B.H.lllKYHAeHKOB, B.H.11111-
raeB - OHFIH /30,31//xopowo 113BecTHbl: OHl1 cTpo111111cb Ha 113nomeHHOH 
BblWe 11Aee n.Xa¢a O TOM, 4TO np11 pa6oTe C 3BM HaAO KaK MOmHO 
CKopee nepeXOAl1Tb K 3KCnep11MeHTaflbHblM 11ccneAOBaHHRM C pa3pa60T
KOH nporpaMMHoro o6ecne4eH11R. BecbMa noxome, 4TO 11 aeTopbl TpeTb-
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eH paapa6oTKH /A.XoAmec, Am.noKeH/. - . nPHAeP>KHeanHcb TOH 
me KOH4en4HJ.1. no3TOMY Bee TpH YCTPOHCTBa CTPOHnHCb KaK cpaBHH
TenbHO npocTble, 4enb 3THX pa60T C .RBHO BblpameHHblM nparMaTH4e-· 
CKHM xapaKTePOM 3aKrn04anacb B CTpeMneHHJ.1 nony4"1Tb B C>KaTble cpo
KJ.1 npaKTH4eCKHH onblT pa6oTbl c 3nT 1,1 3BM. Pa6oTbl no coaAaHHIO 
4eTBepToro YCTPOHCTBa TRrorenH K nOAXOAY, KOTOpblH Mbl oxapaKTe
pH30eanH KaK 11 pb14apcKHH11

• 

Ha TPeTbeH paapa60TKH B 1968 rOAY POAHnacb nepeaR CHCTeMa, 
nocTpoeHHaR no npHH4Hny 11 4enoBeK-38W 1 , aHaMeHHTaR POLLY/32,33/ 
ABTOpbl, no HX cnoBaM, aaHMCTBOBanH onblT C03AaHHR HPD J.1 PEPR 
/B3RnH Kpyrnoe CBeTOBOe nRTHO H npHMeHHnH C ero HCnonb30BaHHeM 
ynpaenReMblH OT 3BM MHHH-paCTP Ha 3KpaHe 3nT, aaMeHH~WHH WTPHX 
J.1 OKa3aBWJ.1HCR 3Ha4HTenbHO 6onee YA06HblM HHCTPYMeHTOM AnR H3Me
peHHR H·Ka4eCTBeHHoro aHanHaa AaHHblX/, a TaK>Ke Spiral .Reader 
/eaRnH onTH4eCKHH 3KpaH AnR 4enoeeKa-onepaTopa/, H A06aeHnH 
K 3TOMY noAKnl04eHHblH K 3BM AHcnneH c wapoM-4eneyKaaaTeneM /TpeK-
6onoM/, 3aMKHYB TeM CaMblM CHCTeMy H npeAOCTaBJ.1B B03MO>KHOCTb 4e
OOBeKy oKa3blBaTb noMOlllb 3BM Ha·· ecex 3Tanax o6pa60TKH. 

HAelO nocTpoeHHR AHanoroBOH CHc'TeMbl BCKOpe eocnpo1,1aeen1,1 e 0K
C$0PACKOM YHHeepCHTeTe, KYAa nepewen OAHH H3 rnaBHblX aeTOPOB 
c1,1cTeMb1 POLLY - Am.JloT~eH/23/. npH 3TOM aa ocHoey nocTpoeHHOH 
3AeCb CHCTeMbl 6b1n B3RT PEPR C ero WTPHXOM Ha 3KpaHe 3nT, noaeo
nRIOIIIHM 3Ha4HTenbHO nOAHRTb npOH3BOAHTenbHOCTb CHCTeMbl npH o6-
pa60TKe RAePHblX cneAOB B OTCyTCTBHe 6onbworo KOnH4eCTBa nOMex. 
H AeHCTBHTenbHO, np1,1 o6pa60TKe co6blTHH. cpeAHeH cno>KHOCTJ.1 6na
rOAaPR coaAaHHIO $opcHpoeaHHoro nporpaMMHoro o6ecne4eHHR, KOTO
poe noaeon1,1no orpaHH4HTb y4acTHe 4enoeeKa-onepaTopa e pa6oTe 
CHCTeMbl, 6b1na AOCTHrHyTa BblCOKaR npOH3B0AHTenbHOCTb. /AO 
400 co6blTHH/4/. 

Paapa6oTKH cHcTeM POLLY 1,1 Oxford PEPR n0Kaaan1,1 Ma npaKTHKe 
3Ha4HTenbHble npeHMy111ecTea Hcnonb30BaHHR AHanoroBblX CHCTeM, no-
3BOnRIOIIIHX C OAHOH ycTaHOBKH /OAHOro aaXOAa/ o6pa6aTblBaTb $OTO
CHHMKJ.1 C Tpe6yeMOH BblCOKOH 3$$eKTHBHOCTblO /Ka4eCTBOM o6pa60TKH/ 
Aa>Ke npH OTCYTCTBHH AOBeAeHHoro. AO BblCOKOH CTeneHH pa3BHTHR 
nporpaMMHoro o6ecne4eHHR /4TO e AaHHoM cny4ae enHReT Ha npo1,13-
eoAHTenbHOCTb, HO He Ha Ka4eCTBO o6pa60TKH/. npH 3TOM HCnOnb30-
aaHHe 3nT n03BOnRno 06pa111aTbCR aa nOMOlllblO K 4enoseKy-onepaTopy 
HenocpeACTBeHHO B npo4ecce B03HHKHOBeHHR Toro HnH .HHOro 3aTPYA
HeHHR C J.13MepeHHRMH H3o6pa>KeHHR HnH o6pa60TKOH J.13MepReMblX AaH
HblX, 4TO He TOnbKO 3Ha4HTenbHO ynpo111ano 3aAa4y C03AaHHR npo
rpaMMHOrO o6ecne4eHHR, HO TaK>Ke noeblwano B03MO>KHOCTb aeTOMaTH-
4eCKoro npocne>KHBaHHR 6onbWeH 4aCTJ.1 RAePHblX cneAOB. nepeA AHa
norOBblMJ.1 CHCTeMaMH Ha OCHOBe 3nT OTKPblBanHCb 6onbWHe nepcneK
THBbl, HO y HHX no-npe)l(HeMy 6bln OAHH cy111ecTBeHHblH HeAOCTaTOK: 
no cpaeHeHJ.110 C onTHKO-MexaHH4eCKHMJ.1 CKaHHPYIOIIIHMJ.1 CHCTeMaMH 
OHH -06naAanH 3Ha4HTenbHO 6onee HJ.13KHMJ.1 noKa3aTenRMJ.1 OCHOBHblX 
J.13MepHTenbHblX xapaKTepHCTHK, 1,13-3a 4ero HX Henb3R 6blnO HCnonb-
30BaTb AM 06pa60TKH HaH60nee CnO)l(H~X J.1306pa)l(eHHH - TaKHX, KaK 
nony4·aeMb1e C 6onbWHX ny3blPbKOBblX KaMep l'1 AP· 
8 . 

H BOT e 1969 rOAY cne41,1anJ.1CTbl UEPH 1,1 mum B ClKaTble CPOKJ.1 pe
wHnH B KOMnneKCe 3aAa4y o6ecne4eHHR BblCOKHX "13MepHTenbHblX xapaK-. 
TepHCTHK cKaHaTopa Ha 3nT - B eonpocax T04HOCTJ.1 J.13MepeHHH Koop
AHHaT/34/ H paapewa10111eH cnoco6HocTHl35/. oblno noKaaaHo, 4TO 
T04HOCTb HaMepeHHH KOOPAHHaT MO>KeT 6b1Tb CAenaHa oKooo 2 MKM 
a paapewa10111aR cnoco6HocTb Ha 6onbWOM pa6o4eM none 70x140 MM2 
ny4We 20 MKM, TO eCTb AnR 3nT 6bm1,1 AOCTHrHyTbl noKa3aTenH, He 
ycTyna10111He xapaKTepHCTHKaM onTHKO-MexaHH4eCKOro YCTPOHCTBa HPD. 
3TO noaeonHno CHOBa o6paTHTbCR K 3nT C ee B03MOlKHOCTRMJ.1 rH6Koro 
ynpaeneHHR J.13MepeHHRMJ.1, 4T06bl Ha AaHHOH OCHOBe C03AaBaTb CHCTe
Mbl AnR o6pa60TKJ.1 HaH6onee cnOlKHblX H3o6pameHHH. C Hcnonb30BaHHeM 
HAeH nocTpoeHHR AHanoroBOH CHCTeMbl, paapa6oTaHHOH npH C03AaHHJ.1 
POLLY, e UEPHe 1,1 e OH~H 6blnH nocTpoeHbl AHanoroeble CKaHHPYIOIIIHe 
CHCTeMbl C ynpaBnReMOH OT 3BM 3neKTPOHHo-ny4eBOH Tpy6KOH 
ERASME/36/ 1,1 A3nT-2/16o·l37 ,38 /: C ~Toro epeMeHJ.1 AHanorOBble ycT
pOHCTBa Ha 3nT CTanH BblTeCHRTb WHPOKO pacnpocTpaHeHHble onTHKO
MeXaHH4eCKJ.1e CKaHHPYIOIIIHe YCTPOHCTBa, H B 1974 rOAY Ha KOH$epeH-
41,11,1 B 0KC$OPAe Aa>Ke 6b1no aanpe111eHO AenaTb AOKnaAbl no OnTHKO-. 
MeXaHH4eCKJ.1M CHCTeMaM. PaapewanHCb TOnbKO AOKnaAbl C HCnOnb30Ba
HHeM CKaHaTOPOB Ha 3nT. 

H ace lKe OAHH AOKnaA no npHMeHeHHIO HPD Ha KOH$epeH41,11,1 e 0K
C$OPAe 6bm paapeweH/39/. Ero aeTop - aMep1,1KaHe4 M.ToMCOH c41,1-
TancR HaH6onee y6emAeHHblM CTOPOHHHKOM 11 pbl4apcKoro11 nOAXOAa, 
1,1 AOeen onepaTHBHYIO naMRTb ynpaBnRIOllleH 3BM npHMepHO AO 2,5 M6aHT. 
3Ta naMRTb 6b1na BCR aanonHeHa paapa6oTaHHblMH nporpaMMaMH pacnoa
HaeaHHR H3MePReMblX co6blTHH, H Bee me menaeMoro ycnexa /aeToMa
TH4ecKoro pacnoaHaeaHHR cnomHblX o6paaoB/ nocne MHorHx neT pa6o
Tbl A06HTbCR He YAcfnOCb. KaK cneACTBHe, M. ToMCOH 06'bRBHn Ha 
KOH$epeH4J.1H, 4TO OH 11CKnaAblBaeT opym1,1e11

: OH Been B COCTae ceoeH 
CHCTeMbl AHCnneH. 3TOT onblT MOlKHO paccMaTpHeaTb KaK xapaKTepHCTJ.1-
KY npeAenbHblX B03MOlKHOCTeH no 06'beMy paipa6aTb1BaeMoro nporpaMM
Horo o6ecne4eHHR. 

Ha KOH$epeH4HH e 0KC$OPAe npo$eccop H.nnecc o6'bRBHn, 4To 
OH TaK>Ke Been B COCTaB ceoero PEPR AHCnneH. 

Ha 3TOH me KOH$epeH41,11,1 6bln CAenaH AOKnaA o nepeoH paapa6oTaH
HOH 1,1 eHeApeHHOH e 3KCnnyaTa4H10 e CCCP AHanoroeoH cKaH1,1py10111eH 
H3MepHTenbHOH CHCTeMe c ynpaenReMOH OT 3BM 3neKTPOHHo-ny4eBOH 
Tpy6KOH - A3nT-1/40-42/. OcHOBHble npHH4Hnbl nocTpoeHHR AHanoro
BblX CHCTeM Mbl H3nO>KHnH B Ha4ane HaWeH CTaTbJ.1. TaM me Mbl. OTMe-
4an1,1, 4TO 06111enpJ.1HRTOe HanpaeneHJ.1e B pa3BJ.1TJ.1J.1 TaKJ.1X CHCTeM aa
Knl04eHO e $opcHpoeaHHOM paaeHTHJ.1 nporpaMMHoro o6ecne4eH"1R 
C 4enbl0 yMeHbWeHHR y4aCTJ.1R B pa6oTe CHCTeMbl 4enoeeKa-onepaTopa, 
4TO n03BOnReT nony4HTb nOBblWeHHylO npo"13BOAHTenbHOCTb CJ.1CTeMbl. 
Ho npJ.1 C03AaHJ.1J.1 CJ.1CTeMbl A3nT-1 6bm npHMeHeH HOBblH nOAXOA: eMeCTO 
coaAaHHR cnomHoro 1,1 TPYAOeMKoro nporpaMMHoro o6ecne4eHHR, no
aeonR10111ero orpaHH4HTb 06pa111eHHe aa noMOlllblO.K 4enoBeKy, 6blno 
YAeneHO oco6oe BHJ.1MaHHe paapa60TKe cne4HanbHblX CKOPOCTHblX AJ.1a
norOBblX cpeACTB AnR nOBblWeHHR npOJ.13BOAJ.1TenbHOCTJ.1 pa60Tbl 4eooee-
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Ka B COCTaee Cl,1CTeMbl. TaK' B 4aCTliOCTH' 6blI10 paapa6oTaHo KOM6H
HHPOBaHHOe cpeACTBO AHanora AHCnnei:i - MOHHTop; n03B0IlRIOutee 3())
()>eKTHBHO OKa3blBaTb noMOIJtb He TOilbKO Ha 3Tane o6pa60TkH H3MepeH
HblX AaHHblX /pemHM AHCnileR/, HOH Ha 3Tane caMHX H3Mepei-lHH /Mo
HHTOpHblH pemHM/. n,PH pa6oTe B pemHMe AHCnileR onepaTOP HCriOilb3yeT 
CKOPOCTHoi:i"ceeTOBOH'KapaHAaW,' KOTOPblH no3BOI1ReT BHAeTb Rp4e, 4eM 
APYrHe, TY T04KY Ha 3KPaHe BH3yanbHOH 3J1T, Ha KOTOPYIO ()>aKTH4eCKH 
HanpaeneH KapaHAaw; 3TO HCKI1I04aeT c6011 e pa6oTe onepaTopa 1,1 no
ebrwaeT npOH3BOAHTeilbHOCTb era pa60Tbl npH Me4eHHH T04eK no MeHb;_ 
wei:i Mepe e 3 paaa ho cpaeHeHHIO c npHMeHeHHeM w11p0Ko pacnpocTpa
HeHHoro TpeK6011a. Oco6oe BHHMaHHe 6b1Il0 YAeneHO TaKme peweHHIO 
3aAa4 C opraHH3aqHeH onTH4etKoro BblBOAa H3MepReMoro CHHMKa H ~o-
3AaHHeM cneqHailbHOH <l>YHKQHOHanbHOH KilaBHaTypbl. 8 peiyilbTaTe, Ha 
OCHOBe Hcnom,aoeaHHR 3THX paapa60TOK C pa3BHTHeM AHa11oroBblX 
CPCACTB, H 6b111a no11y4eHa BblCOKaR npOH3BOAHTeilbHOCTb CHCTCMbl npH 
C03AaHHH OTHOCHTeilbHO npocToro nporpaMMHOro o6ecne4eHHR. 

3Ha4HTCilbHOe BHHMaHHe npH C03AaHHH A3J1T~l 6blno YAeneHo TaKme 
eonp6cy opraHH3~QHH ynpaeneHHR CKaHHPOBaHHCM OT 3BM. 6b1Il paa- · 
pa6oTaH MeTOA onepaTHBHOro ynpaeneHHR CKaHHPOBaHHeM/43,44/, KO
TOPblH n03B0IlHI1 nepeHTH OT H3MepeHHH MHHH-pacTPOM /MeTOAi npH
MeHReMblH e POLLY HAP,/ K ynpaeneHHIO KamAOH CTPOKOH cKaHHpoea
HHR. 3TO pacWHPHilO B03MOmHOCTH C03AaHHR nporpaMM H3MepeHHR 
H pacnoaHaBaHHR o6paaoe H cnoco6cTeoeano ynpouteHHIO aaAa4H paa
pa60TKH nporpaMMHOro o6ecne4eHHR C03AaBaeMblX CHCTCM. 

Paapa6oTaHHble npH C03AaHHH A3J1T-1 npHHQHnbl nocTpcieHHR AHa110-
rOBblX CHCTCM 6blnH 3aTeM npHMCHCHbl npH C03AaHHH CKaHHPYIOIJtHX 
YCTPOHCTB A3J1T-1M e UArH/45/, A3J1T-2/160 e OHRH/37,38/1-1 A3J1T-M3H 
B MOCKOBCKOM 3HepreTH4CCKOM HHCTHTyTe/15/ C paapa60TKOH AilR HHX 
e o6uteH CilOmHOCTH 10 ynpaBilRIOIJtHX nporpaMMHblX KOMnneKCOB. npH 
3TOM 6b1Ila BblACileHa OAHa 'xapaKTepHaR oco6eHHOCTb/46/: C03AaBaR 3a 
1-2 roAa OTHOCHTe11bHO npocToe nporpaMMHoe o6ecne4eHHe 1-1 aanycKaR 
CHCTeMy B 3KCn11yaTaq1-110, KaK npaeHno, YAaeTCR o6pa6aTblBaTb B aBTO
MaTH4CCKOM pemHMe 80-90% HH()>OpMaqHH Ha CHHMKaX. YBeI1H4HBaR 06aeM 
H cnomHOCTb nporpaMMHOrO o6ecne4eHHR Aame B 5-10 pa3 H AOBOAR 
era AO nPCACila B03MOmHOro /C03AaBaR ()>opc1,1poeaHHble CHCTCMbl/, 
YAaeTCR rioBblCHTb 3TOT noKa3aTCilb AO 90-95%. 'OAHaKO AanbHei:iwee
npOABHmCHHe npH o6pa6oTKe cpaBHHTeilbHO CilOmHblX C06blTHH'BCerAa 
OKa3b1SaeTCR HCB03MOmHblM, 

0TC~Aa, c OAHOH CTOPOHbl, 6blnO BblBCAeHO eamHei:iwee npaeHno no-
3TanHoro C03AaHHR Aei:icTBYK>utei:i c1,1c'rer-1bl/47/, KOrAa e npo1.4ecce pa-
6oT Ha nepeoM 3Tane AOillKi-lo cTporo co61110,qaTbCR Tpe6oeaHHe: 11HH-
4ero CJlOmHoro AilR 38M11

, np1,1 3TOM yme o6ecne4HBaeTCR aeTOMaTH-
4eCKaR 06pa60TKa·80-90% HH()>OpMaqHH Ha H306pameHHRX, a CPOKH C0-
3AaHHR nporpaMMHOro o6ecne4eHHR MHHHMailbHbl. Ha BTOPOM'3Tane,npH 
Heo6xOAHMOCTH, BCACTCR pa3BHTHe CHCTCMbl C qeJlblO·AailbHCHWero 
nOBblWCHHR ee npOH3BOAHTCJlbHOCTH /4TO·,qenaeTCR Tenepb yme Bye- . 
IlOBHRX pa60Ta10utei:i' CHCTeMbl H' C HanH4HeM npaKTH4eCKOro OnblTa no 
'ee npHMeHeHHIO/, 0TMCTHM, 4TO AaHHOe npaBHJlO OTBe4aeT H3IlOmeHH011 
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BblWe HAee n.Xa()>a O Heo6xoAHMOCTH CKopee nepeXOAHTb K 3KCnep1,1-
MCHTanbHblM HCCilCAOBaHHRM C npo~paMMHblM 06ecne4eHHCM nPH Hcnonb-
30BaHHH 3BM. · . · 

BMecTe c TeM, c APYroi:i cTopoHbl, eo3HHKaeT eonpoc: 4TO RBilReT
CR 11ynpaenRIOIJtHM Ha4aIIOM11 B ycTOH4HBOM npoReneHH.H yKa3aHHblX noKa-
3aTenei:i, KOTOpble no3BOI1RIOT OnTHMH3HpoeaTb npoqecc paapa60TKH 
H n03TanHoro pa3BHTHR AHanoroeblX CHCTeM o6pa6oTKH H306pameHHH7 
no HaweMy MHeHHro, 3Ta ycToi:i41,1eocTb e Han1,141,11,1 oKono 90% npocToi:i 
AilR aBTOMaTH4eCKOH o6pa60TKH HH()>OpMaqHH Ha H306pameHHRX, nony-
4aeMblX .B npo4ecce' 3KCnepHMeHTa C TJ)eKOBblMH KaMepaMH, MOmeT 6b1Tb 
CBR3aHa C H3BeCTHOH npHPOAHOH qenecoo6pa3HOCTblO /t<paCOTOH, rap
MOHHei:i/, Ko-ropaR ynaen1,1eaeTcR 4e11oeeKOM Ha HHTYHTHBHOM ypoeHe 
H nepeHOCHTCR Ha paapa6on<y opraHH3yeMblX HM l'ICCJlCAOBaHHH C co-
3AaHHeM 3KCnepHMCHTanbHblX ycTaHOBOK- /e AaHHOM cny4ae - TpeKOBblX 
KaMep B .H3HKe BblCOKHX 3HeprHH, C KOTOPblX 3KCnepHMCHTaTOPbl 'nony-
4alOT H306pameHHR RACPHblX peaKQHH Ha ()>OTOCHHMKax' H B npoqecce' 
11AOBOAKH11 C03AaeaeMOH KaMepbl CTPCMRTCR CACilaTb 3TH H3o6pameHHR 
11 BPOAe 6bl yme r-iennoxHMH11

, nocne 4er6 npoqecc paaeHTHR AOPoro
CTORutei:i KaMepbl npeKpautalOT /. 3ACCb Mbl CTailKHBaeMCR' B03MOmHo, 
C npORBilCHHCM HeH3BeCTHOH Cute 3aKOHOMCPHOCTH B'nPHPOAC, H3 ·Ko
TOPOH, npHHRB OTMe4eHHYIO YCTOH4HBOCTb 3a pa6o4yl0 ~HnOTC3Y, Mbl 
MOmeM CAenaTb onpeACilCHHble npaKTH4CCKHC BblBOAbl. A HMCHHO: HC
nonb30BaHHe 3BM B CHCTCMaX o6pa60TKH H306pameHHH, KOTOpble Mbl 
nony4aeM 4epe3 opraHH30BaHHblH 4enoeeKOM /()>H3HKQM-3KcnepHMCHTa
TOPOM/ Hay4HblH ~KcnepHMCHT, HOCHT orpaHH4CHHblH xapaKTCP, H ~~ 
MOmeM Ha3BaTb paayMHble nPCACilbl 3THX orpaHH4eHHH, KOTOpble B Ha
WHX 3aAa4aX CBR3aHbl C TCM, 4TO OKOilO 10% noAnemauteH o6pa6oTKe 
HH()>0pMaq1111 i-la 1,1306pameHHRX AOnmHbl o6pa6aTblBaTbCR 4CilOBeKOM-one
paTOPOM co CBOHCTBeHHOH eMy npoH3B0,QHTCilbHOCTblO. KOHKPCTHble 
BblBOAbl O Tpe6oBaHHRX K 3BM npHBCAeHbl B 3aKJ1I04CHHH 3TOH CTaTbH. 

He HCKJll04CHO Tat<me, 4TO caM ()>aKT ycTaHoeneHHR AaHHOH 3aKOHO-. 
MCPHOCTl,1 MOmeT 6b1Tb HCnOilb30BaH AilR peweHHR 3a,Qa4H nocTpOeHHR 
nOAI1HHHor6 HCKYCCTBeHHOro HHTCJlJlCKTa. 

0AHat<O eepHeMCR K CKaHHPYIOUIHM CHCTeMaM. 0,QHOBPCMCHHO c aa
nycKOM B 1973 rOAY B ripoH3BOACTBeHHylO 3KCnnyaTaql1IO Cl1CTCMbl 
A3JlT-1 1,1 npoeeAeH11eM paapa60TK11 cHcTeMbl A3J1T-2/160 e OHRH, pa-
6oTbl HaA KOTOpblMH C T04KH apeHHR C03AaHHR nporpaMMHOro o6ecne-
4CHHR H peweHl1R APYrHx eonpocoB Mbl CBR3blBaeM C HaTypanbHblM nOA
XOAOM, e HHc:THTYTe <l>H3Ht<H BblCOKl1X 3HePrHi:i /Cepnyxoe/ C03AaBa
nocb CKaHHPYIOutee ycTpOHCTBO Ha OCHoee 3neKTPOHHo-ny4eBOH Tpy61<11 
M3J1Ac/48/. XapaKTCPHOH oco6eHHOCTblO 3TOH pa3pa60TKH RBJlRCTCR. 
ceoeo6paaHoe co4eTaH11e <1>opc1,1poeaHHoro H HaTypanbHOro noAXOAOB 
K nOCTPOeHHIO CHCTCMbl. YcTynaR npHMepHO B 3-4 pa3a CHCTeMaM 
ERASME /UEPH/ 1,1 A3J1T;.2/160 /OHRH/ no noKaaaTeJlRM H3MCPHTeJlbHblX 
xapaKTepHCTHK CKaHaTopa Ha 3J1T, YCTPOHCTBO M3J1AC BMecTe c TCM 
nony4HJ10 ABa HanpaeneHHR TCXHH4eCKoro pa3BHTHR, aacnymHBal(JlqHX 
oco6oro BHHMaHHR. 0AHO H3 HHX MomeT paccMaTpHBaTbCR KaK Aanb
Hei:iwee pa3BHTHe 1,1,qeH PEPR no C03AaHHIO Ha 3KpaHe 3J1T CBeTOBOrO 
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nflTHa B Bl-1Ae BblTflHYTOro WTp1-1xa' HO TOJlbKO 3AeCb /M3nAC/ 3TOT 
noAXOA K- cosAaH1-110 6b1cTporo aHa11or9eoro cne1.1npo1.1eccopa _ no pac
nosHaeaH1-110 l-13Mepf!eMblX flAePHblX CJleAOB HaWeJl peweHl-1e B CKaH1-1po
eaHl-1l-1 KamAoro c11eAa c noMO~blO Kpyr11oro ceeToeoro nflTHa BAOJlb 
/a He nonepeK, KaK e APYrl-1X YCTPOHCTBax/ CaMoro CJleAa. noA6Hpafl 
C nOMO~blO 3BM KPl-1B1-13HY JlHHl-11'1 CKaH1-1poeaHl-1fl /flAePHble CJleAbl B nep
BOM np1-16111-1meHl-11'1 BblrJlflAflT B Bl-1Ae AYrl-1 OKPymHOCTl-1/' YAaeTCfl 6blCT
po 1-1 3(j)(j)eKTl-1BHO 1.1eJ11'1KOM BblAeJlf!Tb /pacno3HaBaTb/ 1'13MepfleMble c11e
Abl. C~eCTBeHHblM HeAOC~aTKOM B AaHHOM MeTOAe, OAHaKO, flBJlfleTCfl 
TO, \-ITO cxeMa AOBOJlbHO c11omHoro cne1.1npo1.1eccopa, BKJll04a~ero 
CBblWe 1000 3JleMeHTOB, CTPQHTCfl cne1.11-1aJ1bHO noA peweHl-1e KOHKPeT
HOH 3aAa41-1, 1-1 TPYAHO npeACTaBl-1Tb /XOTfl Mbl 1-1 He 1'1CKJll04aeM/, 4TO 
TaKylO CXeMy MOmHO CAeJlaTb 11erKo aAanT1-1pyeMOH AJlfl peweHHfl w1-1po-
Koro K11acca 3aAa4. 1,, 

Apyr1-1M HoeoeeeAeH1-1eM f!B1-111ocb cosAaH1-1e AJ1fl M3nAC KoM61-1H1-1po
eaHHoro AHa11oroeoro YCTPOHCTBa B BHAe Al-1CnJlefl-TeJleBH30Pa/48/, 
Ha 3KpaH 81'13yaJlbHOH 3nT KOTOporo BblBOAflTCfl OAHOBpeMeHHO ABa 1,130-
6pameHHfl - TeJleBH3HOHHOe 1'1306pameHHe y4aCTKa o6pa6aTblBaeMOrO 
CHHMKa 1-1 OT06pameHHe AaHHblX 1-13 naMflTl-1 3BM. KpoMe Toro, BHAeH 
caM 6eralO~HH no CHHMKY CBeTOBOH JlY4 OT H3Mep1-1TeJ1bHOH 3nT /no
A06Ho peweHl-110 C onTH4eCKHM 3KpaHOM B ycTpOHCTBe Sweepnik/, 4TO 
AOCTl-1raeTCfl 3AeCb BblBOAOM TeJleBl'13HOHHOrO H306pameHHfl H3MepfleMo
ro y4aCTKa CHHMKa C nOMO~blO Bl-1AHKOHa, pa6oTalO~ero npl-1 KpacHOM 
ocee~eH1-11-1 /cKaH1-1py10~afl 3nT HMeeT c1-1Hee cee4eH1-1e, 1-1 ceeToeoH no
TOK OT Hee BWAeJleH Ha •3Y cne1.11-1aJ1bHWM ceeTO(j)HJlbJPOM/. 3TO no-
380JlfleT onepaTopy xopowo op1-1eHT1-1poeaTbCfl e npo1.1ecce o6pa6oTKH, 
o6ecne41-1Bafl BblCOKYIO npoH3BOAHTeJlbHOCTb npl-1 pa36ope oco6o CJlOmHblX 
CHTYal.lHH C pacn03HaBaHHeM. 3Ta pa3pa60TKa flBJlfleTCfl BeCbMa 3(j)-:
(j)eKTHBHblM cpeACTBOM AHa11ora, XOTfl Mbl AOJlmH_bl OTMeTl-1Tb 1-1 onpeAe
JleHHWe HeAOCTaTKl-1 AaHHOrO np1-16opa. npemAe ecer6, - 3TO OTCYTCT
Bl-1e CKOPOCTHOro 1.1e11eyKa3aTeJlfl, 4TO Ae11aeT HeewrOAHWM ero np1-1-
MeHeH1-1e np1-1 C03AaHl-1H npocToro nporpaMMHOro 06ecne1.1eHHfl e o6ceMe 
pa6oT nepeoro 3Tana nocTpoeHHfl CHCTeMbl /cM. ewwe/. KpoMe Toro, 
OTCYTCTBHe MOHHTOPHOro OT06pameHHfl l-13MepfleMblX AaHHblX /HenocpeA
CTBeHHO B npo1.1ecce 1'13MepeHHH/ CHHmaeT 3(j)(j)eKTl'1BHOCTb ero np1-1~ 
MeHeHHfl np1-1 o6pa60TKe CHl-1MKOB C Hl-13KOH KOHTpaCTHOCTblO H3o6pa
meHHH. 

PaccMaTpHBafl C03AaHHe cne1.11-1aJ1bHblX AHa11oroewx cpeACTB, Mbl 
AOJlmHbl TaKme OTMeTHTb co3AaH1-1e AJlfl ycTpOHCTea ERASME e meHeee 
pe(j)pew-A1-1cn11efl K.n10c111-1Ha 1-1 Am.Yo1111eca/49/. B 0T111-11.11-1e OT paspa-
6oTKH 6.A.YT04KHHa/48/, 3AeCb AJlfl BblBOAa H306pameHHfl Ha 3KpaH 
AHCnJ1ef1-TeJ1eBH30pa HCnOJlb3yeTCfl He B1'1A1'1KOH, a caMa CKaH1-1py10~af1 
3nT B H3MepHTeJlbHOM KaHaJle YCTPOHCTBa. 3TO cy~eCTBeHHO ynpo~a
eT C03AaHHe AHCnJ1ef1-TeJ1eBH30pa, OAHaKO He n03B0JlfleT BHAeTb JlY4 
OT CKaHHPYIO~eH 3nT. 

C T04KH 3peHl'1fl BblCKa3aHHblX 3aMe4aHHH, no HaWeMy MHeHHIO, AO
CTaT04HO xopow1-1e pe3YJlbTaTbl npH cpaBHHTeJlbHO npOCTblX TeXHl'14e
CKHX peweHl-1flX MOryT 6b1Tb AOCTHrHyTbl np1-1 C03AaHHH KOMnJleKca AHa-
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JlOrOBblX cpeACTB B COCTaee AHCnJ1efl-TeJ1ee1-13opa /T1-1na pe(j)pew-AHCri
Jlefl/ C TPeK60JlOM H AHCnJlefl-MOHHTOpa co CKOPOCTHblM CBeTOBblM Ka
paHAaWOM. AaJlbHeHwee pa3Bl'1T1'1e 3Toro KOMnJleKca HaMH BHAHTCfl B co-
3AaHHl'1 YCTPOHCTBa THna AHCnJ1ef1-MOHHTopa-Te11ee1-13opa C aBTOHOMHOH 
naMf!TblO AJlfl TeJleBH3HOHHOro H3o6pameHHR. 

60JlbWOe 3Ha4eHHe AJlfl 06ecne1.1eHHfl BblCOKOH . npOH3BOAHTeJlbHOCTH 
pa6oTw 1.1e11oeeKa-onepaTopa HMeeT TaKme nocrpoeHHe ll>YHKL1HOHaJ1bHOH 
K!laBHaTypw, HCnOJlb3YeMOH ·AJlfl nepeAal.lH npHKa30B .8 3BM. B COCTaee 
Cl-1CTeMbl A3nT-_2/160 paspa6oTaHa MHoro(j)yHK1.11'10HaJlbHafl KJlaBHaTypa 
C MaJlblM 4HCJ10M cne1.11-1a11bHblM o6pa30M crpynn1-1poeaHHblX KJlaBHW, ll>YHK
LIHH KOTOPblX MeHfllOTCfl no XO,qy npo1.1ecca o6pa60TKH (!lOTOCHHMKa no,q 
ynpae11eHHeM CHMBOJlbHOro ,q1-1cn11ef1. OnepaTop AOBOilbHO 6WCTPO H3y-
1.1aeT 

11
ilapTHTYPY
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TeKCTOB CHMBOi]bHOro AHCnJlefl 1-1 Hal.lHHaer pa6o

TaTb c K11ae1-1aTypoH 6er110, no,qo6Ho n1-1aHHCTy. 3Ta pa3paooTKa RB
Ilfle.Ttfl eamHOH COCTaBHOH 4aCTblO B pa3BHTl'11'1 H,qeH nocTpOeHHfl CHCTe
Mbl HaTypa11bHoro THna. 

no onblTY C03,qaHHfl H npHMeHeHHfl 1.1e11oro Pfl,qa CKaH1-1py10~HX CHCTeM 
TaKme 6011bWOe 3Ha4eHHe AJlfl opraHH3al.lHH AHa11ora HMeer Ha111-11.11-1e· 
onTH4eCKoro BblBOAa CTOfl~ero Ha H3MepeHHH (j)OTOCHHMKa C ocy~eCT
BJleHHeM 1.1e11eyKa3aHHH no,q ynpae11eH11eM TPeK6011a. TaKafl 11Aefl :Ailfl 
CKaHHpy10~11x YCTPOHCTB enepeble 6b111a peaJlH30BaHa np1-1 C03AaHHH 
onT11Ko-MexaH1-11.1ecKoro ycrpoHCTBa Spiral Reader/26/, r,qe CHHMoi< 
nOCTOflHHO ocee~eH, a CKaHHpOBaHHe ocy~eCTBilfleTCfl ~eJlblO /I.ITC 
AeJ1aeT npOCTOH 3a,qa1.1y OnTH4eCKoro BblBO,qa CH11MKa B npo1.1ecce H3Me
peHHH/. B YCTPOHCTeax A3nT, e OTJ1H1.111e OT ,qpyr1-1x CKaH1-1py10~1-1x 
YCTPOHCTB :

1
6ery~HH 11y1.1 11

' TaKme peaJ11130BaHa B03MOmHOCTb onTH4e
CKOro BblBo,qa CTOfl~ero Ha H3MepeHl111 CHHMKa /6e3 1.1e11eyKa3aHHH/. 
3,qecb 3Ta 3a,qa1.1a peweHa sa c1.1eT cne1.11-1aJ1bHoro no,q6opa KOHAeHcop
HOH I111H3bl' n03BOJlfllO~eH BblnOilHflTb ,qee ll>YHKI.IHH - c6opa CBeTa Ha 4>3Y 
HJlH ocee~eHHfl CHHMKa. 

Bblwe Mbl 3aTPOHYJlH eonpoc co3,qaHl1fl aHa11oroeblx cne1.1npo1.1eccopoe 
C I.IH(j)poeblM ynpae11eHHeM, pa3pa60TaHHblX AJlfl YCTPOHCTB PEPR -, 
H M3nAc H no3BOI1fllO~HX no,qHRTb npol1380Al1TeJlbHOCTb CHCTeMw H·a 3Ta
ne H3MepeHHfl 11 pacno3HaeaHHfl o6pasoe. Tenepb Mbl o6paTHMCfl K pa3-
pa60TKaM LIHll>POBblX cne1.1npo1.1eccopoe' OpHeHTHPOBaHHblX Ha BblnOJ1He
H11e C 60JlbWOH CKOPOCTblO MaCCOBblX OAHOTHnHblX Bb1411CJleHHH npH "o6-
pa6oTKe H3MepfleMblX ,qaHHblX C 1.1eJ1blO pacno3HaeaHHfl 3JleMeHTOB. o6pa-
30B. K 411CJ1Y nepBblX pa3pa60T4HKOB 3,qecb OTHOCflTCfl O. n. «l>e,qOTOB 
/HT31!>, MocKea/, T.n1-1Hrcflp,qe 1-1 A.BHCKOTT /~EPH, meHeea/, Ha1.1aew11e 
CBOH paspa60TKH B cepe,qHHe 60-x roAoe/50-53/. OnblT Pa60Tbl 3THX 
HccneAOBaTeJleH, KaK 11 onblT pa6oTbl H.n11ecca, 6.A.YT04KHHa 1-1 ,qpy
r1-1x, noKa3b1BaeT, 4TO TaKoH OOAXOA K C03AaHHI0°CHCTeMbl (j)opc1-1poeaH
Horo THna flBJlfleTcfl i.ipe3Bbl4aHHO CJlOmHblM 11 npHBOAHT K ycnexy, KaK 
npae1-1110, TOJlbKO noc11e MHOrHx JleT ynopHOH pa60Tb1· Ha,q OAHOH 3aAa-
4eH. HanpHMep, 3(j)(j)eKTHBHOe BHe,qpeH11e· cne1.1npo~eccopa B pa60Ty 
CHCTeMbl M3MC 3aHRJ10 6011bwe 10 JleT. 3TOCBfl3aHO C TeM, 4TO npH 
C03,qaHHl-1 aBTOMaTH3HpoeaHHblX Cl-1CTeM B03H11KalOT 60JlbWl1e TPYAHOCTl1 
C 06ecne1.1eHl1eM BblCOKOH 3(j)(j)eKTHBHOCTH '/Kal.leCTBa/ o6pa60TKH H3Me-
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pReMblX AaHHblX, a BHeApeHHe 11 Hen16KHX11 cne1.1npo1.1eccopoe AOnOI1H"1-
TeI1bHO YCilO>KHReT peweHHe 3TOl1 npo611eMbl. no-eHAHMOMY, ·Ha1t16011ee 
nepcneKTHBHblM Hanpae11eH1-1e~ e np1t1MeHeH1-11-1 cne1.1npo1.1eccopoe 6yAeT 
1,1cnoI1b30BaH1t1e BblCOKonpo1t13BOAHTeI1bHblX nporpaMMHpyeMblX /T. e. r1-16-
KHX/ Bb14"1CI1"1TeI1e11, C03AaeaeMblX AI1R Bblno11HeHHR orpaHH4eHHblX <l>YHK
l.1"111 H pa60Ta~~1-1x napa1111e11bHO c ynpae11R~~e11 3BM. TaKHe cne1.1npo-
1.1eccopbl 6yAeT 1.1e11ecoo6pa3HO np1-1MeHRTb AilR nOBblWeHHR nP0"13BOAH
Te/1bHOCT"1 CHCTeM np1,1 peweH"1"1 3aAa4 o6pa60TK"1 "1306pa>KeH"111 B "Aon
rO>K"1B~"1X11 3aAa4aX, a TaK>Ke AI1R 3aAa4 c 6onbWHM 41,1cnoM H3MepRe
MblX AaHHblX. 

Mbl nOAOWilH en110THY~ K npo6neMe n·PHMeHeHHR CKaH1-1py101q1,1x "13M~
P"1Te/1bHblX CHCTeM AilR o6pa60TK"1 nonyTOHOBblX H306pa>KeH"111. HMeHHO 
3AeCb 060eM H3MepReMblX AaHHblX pe3KO B03pacTaeT B cpaeHeH"1"1 
C 3aAa4aMH "13MepeHHR TaK Ha3blBaeMOl1 WTPHX0B011 HH<)>OpMal.1"1"1 /RAep
HblX cneAOB, rpa<)>HKOB "1 AP./. HanpH~ep, nPH C4"1Tb1BaH"1"1 nonyTO
H0B011 HH<)>OpMal.1"1"1 Ha He60I1bWOl1 nno~aAH 10x10 MM2 B pe>KHMe no
T04e4Horo CKaHHPOBaHHR C waroM 10 MKM Mbl nony4"1M /e np1-1no>KeHH"1 
K CHCTeMe A3nT-2/160/ 25.106 6a11T "13MepeHHOl1 "1H<)>OpMa1.11-11-1, KOTO
py~ HaAO He TOilbKO pa3MeCT"1Tb B naMRTH 3BH, HO 3aTeM e~e 1,1 pe
W"1Tb npo6neMy o6pa6oTKH 3Toro orpOMHoro 060eMa AaHHblX. no3TOMY 
3AeCb oco6y~ aKTyanbHOCTb np1-106peTa~T CHCTeM~ C ynpaenReMblM 
OT 3BM C:KaHHPOBaHHeM, KOTOPble n03B011R~T 3KOHOMHblM o6pa30M opra
H"130BaTb "13MepeHHR AaHHblX "1 KOTOpble cerOAHR CTPORTCR Ha OCHOBe 
HCnOnb30BaHHR 116e3"1Hep1.11-10HHOl111 3nT. Pa6oTbl B 3TOM HanpaeneHl-1"1 
npoeOARTCR e OHRH c KOHi.ia 70-x roAOB kaK pa3BHTHe CHCTeMbl 
A3nT-2/160/54/. np1t1HL1Hn opraHH3al.1"1"1 H3MePeH"111 nonyTOHOBblX "130-
6pa>KeH"111 OCHOBaH Ha BblCTaeneHHl,1 ceeToeoro nRTHa B T04Ky C 3a
AaHHblM"1 KOOPAHHaTaMH x, y 1,1 nocneAYl()UteM "1SMepeH"1"1 aMnilHTYAbl 
CHrHanoe Ha BblXOAe <1>3Y B "13Mep1-1TeI1bHOM KaHa11e /"13MepeH"1"1 K03<)>
<1>1-11.11-1eHTa nponycKaHHR CBeTa B Bb16paHH011 T04Ke/. 3BM MO>KeT ynpae
IlRTb H3MepeHHeM B Ka>KAOH T04Ke 1,1 cpa3y nPOBOAHTb o6pa60TKY 1,13-
MepeHHOH HH<)>OpMal.1"1"1 1,1/11,1 opraH"130Bb1BaTb H3MepeHHR rpynnoH CTpoK, 
pacnonomeHHblX no 3aAaHHOMy nporpaMM011 3aKOHY /no-To4e4Hoe one
paTHBHoe ynpaeneHHe "13MepeHHRMH/. noAXOA K o6pa6oTKe H3MepRe-
MblX AaHHblX MO>KeT on1-1paTbCR KaK Ha BOCCTaHoeneHHe B"13ya11bHOro 
TpexMepHoro 06pa3a /c nOMO~bD H3011"1H"111, 4TO no3B011ReT npHMe-
HRTb K nocneAyl()Utel1 o6pa60TKe "13BeCTHble MeTOAbl pacn03HaBaHHR, 
<)>1t1I1bTpa1.11-11-1 H reoMeTp"14eCKOl1 peKOHCTPYKl.1"1"1 AilR WTPHXOBblX o6pa3oe/, 
TaK "1 nyTeM HenocpeACTBeHHoro H3B/1e4eHHR HHTepecyD~HX Hae napa
MeTpoe 06 o6pa3e Ha "13MepeHHblX AaHHblX. nocneAHHH nOAXOA pa3e1,1ea-
eTCR B TPYAaX ~.n.nblTbeea/15/. . 

npoeeAeHHble HCCileAOBaHHR noKa3anH, 4TO C nOMOlllbD CKaHaTopa 
Ha .3nT MoryT "13MePRTbCR CH"1MK"1 B AHana3oHe KOHTpacTHOCTH AO 3D 
/OTHOWeHHe Me>KAY YPOBHRMH 114epHoro" H 116enoro11 COOTBeTCTBYeT 
1:1000, 4TO xapaKTepHo AilR B"1A"1MblX 1,1306pa>KeH1t111/, npH 3TOM K03<)>
<1>1-11.11-1eHT nponycKaHHR ceeTa-MO>KeT "13MePRTbCR C T04HOCTbD OKOI10 
1,5%. 3aTpaTbl epeMeHH Ha H3MepeHHe B OAHOl1 Bbl6paHH011 T04Ke He 
npeeblWaDT 100 MKC. TaKHe "13MepHTe/1bHble xapaKTepHCTHKH n03B011RDT 
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npHMeHRTb CHCTeMy A3nT-2/160 AI1R o6pa60TK"1 nonyTOHOBblX H306pa
>KeH"111 B WHPOKOM Knacce 3aAa4 B TaKHX o6naCTRX, KaK ae1-1a1.11-1R, 
aTOMHaR 3HepreTHKa, KOCM"14eCKHe HCCileAOBaHHR, MeAHLIHHa "1 MHO
rne APYr1t1e. 

PewaR 3aAa4y BHeApeHHR B CMe>KHble o6naCT"1 OnblTa aBTOMaT"13"1PO
BaHHOl1 o6pa60TKH <!>OTOH306pameH1-111, HaKonneHHoro e OHRH, Mbl no
cTpo1,1n1,1 B MOCKOBCKOM 3HepreTH4eCKOM HHCTHTyTe aHanor CHCTeMbl 
A3nT-2/160 /c1-1cTeMy A3nT-M3H//37,38/ 1-1 nnaH1-1pyeM opraHH3oeaTb 
Ha OCHOBe npHMeHeHHR 3T"1X CHCTeM "13Mep1t1TeI1bHbll1 1.1eHTP KOI111eKT"1B
HOro nonb30BaHHR. 

noABOAR "1TOr"1 H on1-1paRCb Ha H3110>KeHHb111 aHa/1"13 1,1 co6CTBeHHb111 
onblT C03AaHHR "1 np1t1MeHeH1t1R CKaHHPY~~HX CHCTeM, Mbl C<l>OPMYilHpyeM 
HeKOTOPble ycnOBHR nocTpOeHHR 11CiAeaI1bHOl111 AHa11oroeo11 CKaHHPYD
~e11 "13MepHTe/1bH011 CHCTeMbl Ha OCHOBe ynpaenReMOl1 OT 3BM 3I1eKT
POHHO-ny4eeo11 :rpy6KH, npeAHa3Ha4aeMOl1 AI1R o6pa6oTK"1 nonyTOHOBblX 
<)>OT0"1306pa>KeH"111 B WHPOKOM Knacce 3aAa4: 

1. HcnOI1b3YeMaR B COCTaee CHCTeMbl ynpaenRl()UtaR 3BM AOil>KHa 
HMeTb onepaTHBHY~ naMRTb AO 2-J M6aHT 1,1 nP0"13BOA"1TenbHOCTb OKO
no 3-5 M"11111"10HOB onepa1.11-111 B ceKYHAY- 3TO n03B011"1T Aa>Ke np1,1 co-
3Ac3H"1H Ha1-16onee CilO>KHblX nporpaMMHblX KOMnneKCOB /c 060eMOM AO 
2-3 M6aHT "1H<)>OpMaL1HH/ npaKTH4eCKH He 3aMe4aTb ynpaenRIOllteMy pa-
60T011_CHCTeMbl 4enoeeKy-onepaTopy 3aTpaT epeMeHH Ha aeTOMaT1-14e
cKy~ o6pa60TKY OK0/10 90% AOCTYnHOH AilR TaKOH o6pa60TKH HH<)>op
Mal.lHH. npoH3BOAHTe/1bHOCTb CHCTeMbl np1,1 3TOM no4TH nonHOCTbD 
6yAeT onpeAenRTbCR 3aTpaTaMH epeMeHH 4enoeeKa-onepaTopa Ha· ebl
nonHeH1-1e AHanora C 38M npH o6pa60TKe OCTaBWeHCR OK0/10 10% CI10>K
HOl1 HH<)>OpMal.lHH. 

B AOnonHeHHe K ynpaenRl()Ute11 3BM 1.1enecoo6pa3Ho 1-1cnonb30BaTb 
TaK>Ke nporpaMMHpyeMblH cne1.11-1an1-131,1poeaHHbl11 Bbl4HCnHTenb c npo1,13-
BOAHTenbHOCTb~ nOPRAKa 100 MHI111HOHOB onepa1.11t1H B ceKYHAy.·TaKOH 
Bb14HCI1"1Te11b 6yAeT oco6eHHO none3eH np1,1 o6pa60TKe nonyTOHOBblX 
1,1306pameHHH. · 

2. H3MePHTe/1bHaR YCTaHOBKa C ynpaenReMOH OT 3BM 3neKTPOHHO
ny4eeOH Tpy6KOl1 AOI1lKHa HMeTb pa604ee none no 3KpaHy H3MePHTenb
HOH 3nT nOPRAKa 100x100 MM2, pa3pewa~~y~ cnoco6HOCTb 15-20 MKM, 
T04HOCTb "1SMepeHHl1 KOOPAHHaT OK0/10 2 MKM, T04HOCTb H3MepeH"111 
K03<l><l>H1.1HeHTa nponycKaHHR np1,1 o6p~60TKe H3o6pa>KeHH11 B AHana30He 
KOHTpaCTHOCTH AO 3D OK0/10 1,5%. np1-1 Heo6XOAHMOCTH o6pa6aTblBaTb 
CHHMKH 6onbwero <l>OPMaTa /HanpHMeP, 20.0x300 MM2/ e pa6oTe H3Mep1,1-
TeI1bHOro yCTPOHCTBa AOil>KeH HCn0/1b30BaTbCR nepeMe~aeMbl11 H3MepH
TeI1bHblH CTOn, 4TO no3B011HT eecTH H3MepeHHR CHHMKa 4aCTRMH. 
6blCTPOAeHCTBHe nepeMe~eHl,111 TaKoro H3MepHTeI1bHOro CTona MO>KeT 
6b1Tb CAenaHO AOCTaT04HO BblCOKHM, ecnH KOMneHCHPOBaTb OW"16KH 
Bera OCTaHOBKax C nOMO~b~ KOppeKL1HH 1.1eHTPOBKH pa604ero nonR 
Ha 3KPaHe H3MepHTenbH011 3nT. 
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3. CocTaB AHanoroBblX cpeACTB CHCTeMbl AonmeH BKnID4aTb: 
- onTH4eCKHH 3KpaH AnR BblBOAa H3o6pameHHR CTOR~HX Ha o6-

pa60TKe CHHMKOB /c ysenH4eHHeM B 10-20 paa H 50-100 paa/, CHa6-
meHHblH 4eneyKa3aTeneM THna TPeK6on; 

- AHcnneA-TenesHaop c TpeK6onoM; paapewaID~aR cnoco6HOCTb 
AHCnneR-Tenes113opa AOnmHa 6b1Tb nOPRAKa 1000.nHH~H; 

- AHCnneA-MOHHTOP co CKOPOCTHblM cBeTOBblM KapaHAaWOM; paa
pewaID~aR cnoco6HOCTb AOnmHa ,6b1Tb CBblWe 1000 nHHHH' 4Hcno BblBO
AHMblX Ha 3KpaH. npOH3B~nbHO no3H4HOHHpyeMblX T04eK - A6 4000; 

- MHOro¢YHK4HOHanbHYID nepeMeHHYID KnasHaTYPY, pa6oTaID~YID 
nbA ynpasneHHeM CHMBOnbHOro AHCnneR. 

TaKOe nocTpOeHHe pa3BHTOro KOMnneKca AHanorOBblX cpeACTB B co-
4eTaHHH C onepaTHBHblM ynpasneHHeM H3MepeHHRMH /AonycKaID~HM o6pa-
60TKY AaHH~X Ha 3BM nocne BblnOnHeHHR eAHHH4HblX H3MepeHHH/ OTse-
4aeT ype6osaHHRM C03AaHHR CHCTeMbl HaTypanbHOro T11na, KOTOpaR 
Aame npH paapa6oTKe OTHOCHTenbHO npocToro nporpaMMHOro 06ecne4e
HHR noasonReT nony4aTb BblCOKYID npOH3BOAHTenbHOCTb. 

4. MeTOAHKa C03AaHHR AeHCTBYID~eA CHCTeMbl W)nmHa 6b1Tb opHeH
THPOBaHa Ha BblAeneHHe nepsoro 3Tana pa6oT, Ha KOTOpOM AOnmHO 
BblnonHRTbCR ycnosHe: HH4ero cnomHoro AnR 3BM. npH He06XOAHMOCTH, 
AnR AOnromHB~HX 3aAa4 4enecoo6pa3HO nnaHHPOBaTb TaKme BTOPOH 
3Tan pa6oT c ¢opcHposaHHblM paasHTHeM nporpaMMHoro o6ecne4eHHR 
AnR AanbHeHwero ,nOBblWeHHR npOH3BOAHTenbHOCTH, nocypoeHHble no 
3TOH MeTOAHKe CHCTeMbl MoryT 6b1Tb OTHeCeHbl K ct>opcHpoBaHHblM HaTy
panbHblM CHCTeMaM' o6ecne4HBaID~HM. HaH60nbWYID npOH3BOAHTenbHOCTb. 
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