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BBE,ll.EHHE 

B cepe~HHe 1973 ro~a aa cKaHHPYIOI.QeM aBTOMaTe 
A3JIT- 1 /I I 6blna Ha'laTa MaccoaaB. o6pa6oTKa CHHMKOB 
C WHpOK03830pHbiX HCKpOBbiX KaMep B 3KcnepHMeHTe 
no HCCJie~OB8HHIO o6paTHOrO 3JieKTpOp0)1{~eHHB. nHOHOB /Z/ . 
libmo npoae~eao cpaaaeaue peJynbTaToB o6pa6oTKH <l>oTo
nneHKH aa llYOC H A3JIT- 1 H nony'leHbi TO'IHOCTHble 
OUeHKH xapaKTepHCTHK 3THX npH60pOB Ha CT8THCTHKe 
-100 Ka~poa I 3/. 

O~aoapeMeHHO c 3KcnnyaTauueii aa A3JIT -1 aaqanHcb 
perynB.pHble H3MepeHHB. 3T8JIOHHbiX H pa60'IHX $OTODJieHOK 
/o~HH pa3 a 2-4 He~enu/ c uenbiO KOHTponH pa6oTocno
co6nocTH H na~e)I{HOCTH npu6opa. 

Ha OCHOB8HHH 8H8JIH38 KOHTpOJibHbiX H3MepeHHH B Te
qeHHe ~BYX JieT 3KCnnyaTaUHH, a T8K)I{e HeKOTOpbiX ~pyrHX 
cneuHanbHbiX H3MepenHii 6bma npoae~ena pa6oTa no He
CJie~OB8HHIO $aKTOpOB, BJIHB.IOI.QHX Ha nOBTOpHeMOCTb pe-
3YJibT8TOB CHCTeMbl H3MepeHHH H o6pa60TKH CHHMKOB Ha 
A3JIT -1. Ha 6onbWOM cTaTHCTH'IeCKOM MaTepHane 6bma 
npoBe~eHa npoaepKa TO'IHOCTHbiX xapaKTepHCiHK CHCTeMbl 
B pa6o'leM 3KCnnyaTaUHOHHOM pe)I{HMe. 

B ~aanoii ny6nHKaUHH npHBO~B.TCB. nony'leHHbie peJynb
TaTbi. 

OEJ4A..R OPFAHH3A1J,HJI H3MEPEHHH 
H OEPAEOTKH CHHMKOB HA A3JIT-1 

CKanHpyiOI.QHii aaToMaT A3JIT-1 c MOHHTopaoii CHCTe
Moii ~Hanora qenoaeK - 3BM, npe~HaJna'leHHbiii ~nH o6-
pa6oTKH $OTOnJieHKH C WHpOK03830pHbiX HCKpOBbiX KaMep, 
pa6oTaeT no~ ynpaanenHeM 3BM .63CM -4. MaKeT CHHMKa 
npHae~eH na puc. 1. Mo)I{HO Bbl~enHTb ~sa 3Tana o6pa6oTKH 
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Puc. 1. Ma~eem ¢omocHUMKa wupoKo3a3opHoii ucKpoeoii 
KaMep&z. 

CHHMKOB. Ha nepBOM, B pe~HMe "on--line", nporpaMMHhiH 
KOMnlleKC ynpaaneHBJI H On03HaBaHHJI/ 4/ ITpOH3BO~BT 06Mep 
CHBMKOB Ha A3JIT -1, On03HaBaHHe KpeCTOB B TpeKOB, 
a TaK»<e ~OpMHpOBaHHe MaCCBBa xapaKTepHbiX TOqeK 1'. 

BoJMo~eH pe~BM nonuoi unu qacTuquoii aBToMaru
qecxoi o6pa60TKH CHHMKOB B 3aBHCHMOCTH OT KaqeCTBa 
nneHKH, c nepe~aqei ynpaaneHBJI onepaTopy A3JIT -1 Ha 
pa6oTy c ~ucnneeM. BLI6op pa6oqux nporpaMM o6pa6oTKB 
onpe~enHeT onepaTop A3JIT -1, BMeiOIUHH B caoeM pacno
PH~eHBH ~BCnnei-MOHBTOp, OnTuqecKHH 3KpaH H ~YHKUHO
HallhHYIO KllaBHaTypy. OnepaTOp TaK~e Bhi6HpaeT B KOHTpo-

* XapaKTepHbiMH TOqKaM_H Mhl Ha3biBaeM TOqKB KOHUOB 
llHHBH nneq KpeCTOB B TpeKOB, no KOTOpbiM B ~allbHeHUJe~ 
BOCCTaHaBllBBaeTCJI: TpeK B HaXO~JITCJI ero napaMeTphl/5/. 
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nupyeT pa6oquj pe~HM aBTOMaTa jypoBeHb AHCKpHMBHa· 
UBB, ~OKYCBpOBKy/. Pe3yllbTaThl 06Mepa CHBMKa, BMeCTe 
C xapaKTepHhlMB TOqKaMB, 3anBChlBaiOTCJI Ha MarHBTHYIO 
neHTY MJI -1. Ha BTopoM 3Tane, B pe~BMe "off-line " , 
pa6oquj KOMnneKC nporpaMMhl o6pa60TKB, COCTOJIJ.UBH B3 
rnaauoi nporpaMMhl JOCO (JOB COMPLEX) B 6u6nuoTeKB 
cTaH~apTHhlX no~nporpaMM, npoB3BO~BT ~anLuemnyro o6-
pa6oTKY BH~opMaUHB, cquTLIBaeMoi c MJI -1 /s/. 

IIporpaMMa JOCO npoB3BO~BT cne~yiOIUBe ~eicTBBJI: 
BhlqHClleHBe UeHTpOB KpeCTOB H BOCCTaHOBlleHBe npoeKUBH 
Tpexoa, Bhlqucneuue napaMeTpoa penepuoi pemeTKB 3Ta
nouuoro Ka~pa COOTBeTCTBYIOIUeH 3KCn03BUBB, 06MepeH
HOrO ua IIYOC /fi, ?,',ahlqucneuue napaMeTpoa npeo6paJo
BaHHJI H COBMeiUeHBC nllOCKOCTeH pa6oqero B 3TallOHHOrO 
Ka~pOB, npBBJI3KY pa6oqero CHBMKa K penepHOH pemeTKe 
3Tanouuoro xa~pa B ~p . 

Bo3Mo~eu pe~BM nonuoi aBTOMaTuqecxoi o6pa6oTKB 
BH~OpMaUBH 0 CHBMKe HllB C BCnOllb30BaHHeM ~BcnneJI 
OCK-1/8,9~ no~coe~uueuuoro K 3BM 1i3CM-4 . 

KoueqHLIM BToroM o6pa6oTKB no JOCO JI:BnJI:eTCJI: 
C~OpMHpOBaHHhlH pe3yllhTBPYIOIUBH MaCCBB ~aHHhlX B CTaH
~apTHOM, coaMeCTBMOM c B3MepeHBJI:MB Ha IIYOC, ~opMa
Te, KOTOphlH CO~ep~BT BH~OpMaUBIO 0 penepHOH pemeTKe 
B npoeKUBJI:X Tpexa. 

PeJynLTBpyromui Maccua ~aHHhlX JanBChlBaeTcJI: Ha 
MarHHTHYIO neHTY MJI- 2 B nepe~aeTcJI: ~B3BKaM. 

Bee nporpaMMhl CBCTeMbl B3MepeHBH B o6pa60TKB 
CHHMKOB ua A3JIT- 1 uanucaHLI ua aaToKo~e "AcTpa" /I 0/. 

METO~HKA AHAJIH3A ~AHHhiX 

06menpBHJITaJI MeTO~BKa cpaBHeHBJI pe3yllLTaTOB o6-
pa60TKB ~OTOnneHKB Ha HOBOM ITpB6ope C pe3yllLTaTaMB, 
nonyqeHHLIMB ua ~pyroM, xopomo BJyqeHHOM npu6ope TBna 
IIYOd61,no3BOnHeT onpe~enBTL cpe~uexaa~paTuquhli pa3-
6poc B H3MepeHHB uccne~yeMhlX aenuquu B cucTeMaTuqecxoe 
cMemeuue. Cpaaueuue c IIYOC - ~nBTenLHhle B Tpy~oeM
KBe B3MepeHHJI. Ilpoae~JI o~uoxpaTuoe cpaaueuue c IIYOC 
AllJI KaKOH-TO CepBB Ka~pOB, MO~HO 3aTeM nepBO~BqecKB 
o6MepHTL 3Ty cepuro ua aaToMaTe, y6e~~aJI:CL, qTo napa-
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MeTpbl ero "He ynJiblJIH" lcHCTeMaTH'-IeCKOe CMei.QeHHel. 

llone3Hoe npe~cTaBneHue o cpe~HeKaa~paTH'-IHOM pa3-

6poce H3MepHeMblX BeJIH'-IHH MO:>KHO nOJIY'-IHTb nyTeM aHa

JIH3a nOBTOpHeMOCTH H3MepeHHH Ha CaMOM aBTOMaTe. )J;o

fiHBaHCb yny'-IIIIeHHH xapaKTepHCTHK noBTOpHeMOCTH, MO:>KHo 

OTpa6aTbiBaTb H YJIY'-IIIIaTb TO'-IHOCTHhle xapaKTepHCTHKH 

CHCTeMbl B u.eJIOM, ~eJiaH cpaBHeHHe C llYOC JIHillb ~JIH 

HeKOTOpbiX KOHe'-IHbiX pe3yJibTaTOB. 

l1MeHHO TaKHM o6pa30M npOBO~HJIHCb HCCJie~oBaHHH Ha 

A3JIT -1. CpaBHeHue cooTBeTCTBYIOII.J.HX Ka~poB cepu:H H3-

MepeHHH ~enaJIOCb no yrJIOBbiM KOOp~HHaTaM npoeKU.HH 

TpeKOB, Bbl'-IHCJieHHbiM no nporpaMMe reoMeTpH'-IeCKOH o6-

pa60TKH/ 11/. 

B Ka'-leCTBe xapaKTepHCTHK noBTOpHeMOCTH 6LIJIH npu-. 

HHTbl ~Be BeJIH'-IHHbi: 

1. II - npou.eHT Ka~poB I OT o6I.Qe ro '-IHcna cpaBHHBae

MbiXI, KOTOpbie ~aiOT rpy6ble pacxo:>K~eHHH, npeBbiiiiaiOli.J.He 

pa36poc B ±6°.3Ta BeJIH'-IHHa xapaKTepH3yeT cnyqaHHhle, 

~aJieKO OTCTOHI.QHe BbifipOCbl. 

2. a - cpe~HeKBa~pa TH'-IHblH pa36poc OTKJIOHeHHH ~JIH 

Ka~pOB, yrJIOBbie KOOp~HHaTbl KOTOpbiX ~aiOT COBna~eHHe 

B npe~eJiaX HHTepBaJia ±6°. 3Ta BeJIH'-IHHa, KOTopyiO Ha3o

BeM TO'-IHOCTHOH nOBTOpHeMOCTbiO, xapaKTepH3yeT Ka'-leCT

BeHHYIO CTpyKTypy OCHOBHbiX H3MepeHHH, HX CTa6HJibHOCTb. 

l1HTepBaJI B ±6° B Ka'-leCTBe rpaHH'-IHOrO 6biJI BblfipaH C 

y'-leToM pe3yJILTaToB nepBbiX TO'-IHOCTHLIX ou.euoK A3JIT -11 1( 

)J;eHCTBHTeJibHO, no 3THM ~aHHbiM Cpe~HeKBa~paTH'-IHaH no

rpeiiiHOCTb B onpe~eJieHHH yrJIOBbiX KOOp~HHaT npH H3Me

peHHH CHHMKOB Ha A3JIT- 1 COCTaBJIHeT -1°. npe~nonaraeMbiH 
KOpH~Op B :3rr, B KOTOpbiH ~OJI:>KHbl YKJia~LIBaTbCH BCe H3Me

peHHH, ~OJI:>KeH COCTaBJIHTb ±3°· l1HTepBaJI B ±6° B~BOe 
paCIIIHpHeT HCCJie~yeMyiO 06JiaCTb H n03BOJIHeT noJiy'-IHTb 

6onee nOJIHYIO KapTHHY noBe~eHHH HCCJie~yeMblX BeJIH'-IHH. 

liLIJia cocTaBJieHa nporpaMMa CTaTHCTH'-IecKoro aHaJIH3a 

pe3yJILTaTOB reoMeTpH'-IeCKOH o6pa60TKH (STAN), KOTOpaH 

no3BOJIHeT cpaBHHBaTb 3anucaHHbie ua Mil reoMeTpH'-IeCKHe 

napaMeTpbl npoeKI.J.HH TpeKOB COOTBeTCTBYIOII.J.HX Ka~pOB Ce

pu:H H3MepeHHH u nony'-laTL Ta6JIHI.J.hl OTKJioHeHHH, rHcTo

rpaMMhl H '-IHCJieHHble CTaTHCTH'-IeCKHe BeJIH'-IHHbl lcpe~Hee 
3Ha'-leHHe H Cpe~HeKBa~paTH'-IHbiH pa36poc OTKJIOHeHHHI. 
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llporpaMMa STAN ucnoJIL3yeT B CBoe:H pa6oTe cTaH-

~apTHble nporpaMMhl HIP ACK H HIT APE I I 2( 
Y cpe~HeHHble 3Ha'-leHHH BeJIH'-IHHbl a Bbi'-IHCJIHJIHCb B 

cne~yroii.J.e:H nocne~oBaTeJILHOCTH: 

1. Onpe~eJIHJIHCb BeJIH'-IHHhl ai Ka:>K~o:H npoeKU.HH Ka:>K

~oro H3 ~Byx H3MepeHu:H: 

(J 2(1 '2) 
a.= V _i __ , 

1 2 
(I, 2) u fi u 

r~e ai - Cpe~HeKBa~paTH'-IHbiH pa3 poe OTKJIOHeHHH npH 

cpaBHeHHH ~BYX H3MepeHHH 1 ,2, i = 1 ,2,3,4 - '-IHCJIO npo

eKU.HH. 

2. Onpe~eJIHJiacb aeJIH\fHHa rr o(ill(. H3MepeHHH nyTeM 

ycpe~HeHHH no qeTblpeM npoeKI.J.HHM: 

2 2 2 2 
nl rrl + n2a2 -t n1o1 + n4o1 

(J 0011(. =v 
nl+n2-tn1+n1 

r~e a I , rr 2 , u 1 , u 1 - 3Ha'-leHHH u ~JIH Ka:>K~OH H3 '-leTblpex 

np~eKU.HH. n I , n J, n :l' n 4 - KOJIH'-IeCTBO CHHMKOB ~JIH Ka:>K= 

~OH H3 npoeKI.J.HH, Jie:>Kaii.J.HX BHYTPH HHTepBaJia OTKJIOHeHHH 

B ±6°. 

3. Onpe~eJIHJiacb BeJIH'-IHHa um pa6oTLI onepaTopa "m" 

nyTeM ycpe~HeHHH npoBe~eHHblX HM k -cepHH H3MepeHHH 

3TaJIOHHOH nneHKH l~nH KpaTKOCTH 3anucu aoflll\. mk umk I 

2 2 2 

a 
m 

am +am+ ••• am v __ l __ _l ____ L, 
k 

r~e: m - IIIH<bP onepaTopa, k - '-IHCJIO cepHH H3MepeHHH. 

llo auanorH'-IHOH <bopMyne ~enanocb ycpe~HeHHe no He

CKOJibKHM 3TaJIOHHbiM nJieHKaM H no pe3yJILTaTaM pa3JIH'-I

HblX onepaTopoB. CTaTHCTHKa ycpe~HeHHH npHBO~HTCH. 

CpaBHeHHe cepuu H3MepeHHH ~enanocb TaK:>Ke no npo

Me:>KyTo'-IHLIM pe3yJILTaTaM Ha pa3JIH'-IHbiX 3Tanax pafiOTbl 

nporpaMMbl JOCO. llpH 3TOM HCnOJib30BaJiaCb BH3yaJibHaH 

MeTO~HKa aHaJIH3a ~aHHbiX, BbiBO~HMbiX Ha 3KpaH ~HCn

JieH OCK-1, no~coe~HHeHHoro K 3BM li3CM-4/9/. 

KoHTPOJILHble H3MepeHHH npoBO~HJIHCb Ha 3TanoHHhlx 

nJieHKaX, Bbi6paHHbiX H3 '-IHCJia pa60'-IHX nneHOK pa3HOro 
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KaqeCTBa, KOTOpbie H3MepHJIHCh Ha npOTJI>KeHHH )l,JIHTeJibHO
ro HHTepBaJia BpeMeHH /OT HeCKOJihKHX MeCB~eB )l,O rO)l,aj. 
CepHH H3MepeuuH: cocTaBJIHna - 100 Ka)l.poa. 

llpH npoBe)l,eHHH KOHTpOJihHhiX H3Mepelftlif HCnOJih30BaJI
CJI KOMnJieKC nporpaMM on-line, BKOTOpOM KOH~hl KpeCTOB 
On03HaBaJIHCh aBTOMaTHqeCKH, KOH~hl TpeKOB MeTHJIHCh 
onepaTopoM A3JIT-1 c noMOI.QhiO caeToaoro Kapau)l.arna. 

IIOJIYIIEHHb/E PE3YJibTATbl 

1. BAUJIHue Ha U3MepeHUJI Ka'lecmea 
pa6ombz onepamopa 

B pe3yJihTaTe auanuJa 6onhiiioro qucna H3MepeuuH: 
fihiJIO YCTaHOBJieHO, qTO Ha nOBTOpHeMOCTh KOHeqHhlX reo
MeTpuqecKux napaMeTpoa TpeKoB onpe)l.eneuuoe BJIHBHHe 
OKa3hiBaeT KaqecTBO pa6oThi onepaTopa. Ecnu ycnoauo 
paJ)l,eJIHTh onepaTopoa A3JIT -1 ua TPH Tuna: A, B, C, TO 
KaqecTBo pa6oThi Ka>K)l.oro npocne>KHBaeTCH ua acex 3Tanax 
o6pa6oTKH H npH cpaaueHHH C llYOC. 

llpHBO)l,HMhle qucneHHhie pe3yJihTaTbl pafiOThl OnepaTOpOB 
A, B, C BBJIBIOTCB ycpe)l.ueunhiMH no TpeM cepHBM H3Me
peuuH:, npoBe)l,eunhix )l.JIH )l.Byx 3TanoHHhiX $oTonneuoK /eTa
THCTHKa .. 600 Ka)l.poa )l,JIH Ka>K)l.oro onepaTopa/. 

)l;nH cpaaueuuB ucnonbJoaanuch TaK>Ke auanoruquhie 
H3MepeHHJI Ha llYOC C BhiXO)l,OM Ha fiyMa>KHhiH nep$opaTOp, 
npoae)l,eHHhle onepaTopaMH P 1 H P2. 

a/ ll p 0 ~ e H T r p y 6 hi X p a C X 0 >K )l, e H H H /ll/ 

rpyfihle paCXO>K)l,eHHJI peJyJibTaTOB nOBTOpHhiX H3Mepe
HHH ua A3JIT -1 cocTaaun:H: 

llA = 5o/o, ll B = 7 ,3o/o, ll C = 17 ,5o/o. 
TaK KaK OCHOBHYIO Maccoayro o6pa6oTKY CHHMKOB npH 

3KcnnyaTa~HH a nepuo)l. 1973-74 r.r. npouo)l.HJIH onepaTophi 
THna B H C npHMepHO C paBHhiM BeCOM, TO B cpe)l,HeM 

11 8 c = 12,4%. 
llOJHOpBeMOCTh H3MepeHHH ua llYOC xapaKTepH30Ba

nacb CJie)l,yiOI.QHMH pe3yJihTaTaMH: 

TIPI = 7,6%, TIP2= 9%, TIPI,P2 = 8,3%. 
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BhiBCHJIJIOCh BJIHBHHe pa3HhiX nneHOK ua Benuquuy n . 
M3MepeuuH, npoae)l,euuble O)l.HHM H TeM >Ke onepaTopoM 
A3JIT -1 ua pa3HhiX nneuKax, )l,aaanu pa3HH~Y a pe3yJihTa
Tax rpyfihiX paCXO>K)l,eHHH Ha 2-3%. C ~eJiblO BhiBCHeHHB 
npHqHH :HHX paCXO>K)l,eHHH pe3yJihTaTbl 06Mepa CHHMKOB 
ua A3JIT- 1, 3anucauuhie ua MarHHTHyro neuTy MJI -1, 
npocMaTpuaanuch H auanu3upoaanuch ua )l.Hcnnee OCK -1. 
0Ka3anoch, uanpuMep, qTo onepaTop C, y KOToporo H3-
MepeHHJI fihiJIH Xy>Ke, HHOr)l,a HenpaBHJihHO MeTHJI KOH~hl 
TpeKoB caeTOBhiM Kapau)l,arnoM ua )l,Hcnnee A3JIT -1, pa6oTan 
C nJIOXO llO)l.OfipaHHhiM ypOBHeM )l,HCKpHMHHa~HH, IJPH KOTO
poM yaenuquaancH rnyMoaoH: «t>ou, a nocne)l,uue TpeKH 6hiJIH 
o6pe3aHhl. lliyMOBOH $on 3aTpy)l.HJIJI TaK>Ke npaBHJihHOe 
"y3uaaauue" TpeKa. Y onepaTopoa A H B, KOTOphle pa6oTa
JIH fionee BHHMaTeJihHO, noqTH nOJIHOCThlO OTCYTCTBOBaJIH 
OlliHfiKH, CBJI3aHHhie C uenpaBHJihHOH MeTKOH, a OCTaaa
JIHCh OIIIHfiKH, CBJI3aHHbie C He)l,OCTaToquoif pa3peiiiaromeif 
cnoco6uocThiO 3Kpaua, KOr)l,a B KaqecTBe Kou~a TpeKa 
MeTHTCH TOqKa, HaXO)l.BmaBCJI B6JIH3H TpeKa, HO eMy He 
npuua)l,ne>Kai.QaH. 

,IJ;ucnneH:uaH MeTO)l.HKa c ucnonh3oaauueM OCK -1 no3ao
nuna Ka>K)l.OMY onepaTopy uarnH)l,HO yBH)l,eTh )l,onycKaeMhle 
OlliHfiKH, cpaBHHTh CBOIO pafiOTY C nyqiiiHMH pe3yJihTaTaMH. 
TaKoro po)l.a auanH3 H ofiyqeuue OKa3aJIHCh aecLMa none3-
HhiMH c ToqKu 3peHHB npaKTHqecKHX BhiBO)l.OB. AuaJIH3 pa-
6oThl onepaTOpOB nO)l.TBep)l,HJI ueofiXO)l,HMOCTh nporpaMMHO
ro KOHTpOJIJI )l,eHCTBHH onepaTopa. THnhl BC'IpeqaeMhiX 
OIIIHfiOK fihiJIH KJiaCCH$H~HpOBaHbl H HCnOJih30BaHbl B )l,aJib
ueifiiieM npu coJ)l,aHHH TaKoro po)l.a nporpaMMhl. CTanu 
oqeBH)l,HhiMH peaJibHhie B03MO>KHbie TpefiOBaHHB K KaqecTBy 
pa6oThi. lloci:Ie)l,yromee BKmoqeuue B ynpaanBromuH: KOMnneKc 
on-line H3MepeHHH nporpaMMhl KOHTpOJIJI, KOTOpaH B pe
>KHMe )l,Hanora KoppeKTHpyeT )l,eilcTBHH onepaTopa, 3Ha
quTeJihHO ynyqiiiHJIO KaqecTBO H3MepeHHH. llOBTOpHhiH o6-
Mep Tex >Ke CHHMKOB noKaJan cne)l.yromue pe3yJihTa Thi no 
rpyfihiM paCXO>K)l,eHHJIM: 

II =3%, Ilc=5%, II 8 c=4%. 
B ' 

lipaK a pa6oTe coKpaTHJICB y onepaTopa B 6onee qeM B )l.Ba 
pa3a, y onepaTopa C - a TPH pa3a. HaquuaB c 1975 ro)l,a, 
aaTOMaT A3JIT -1 3KcnnyaTupyeTcB B )l,au.uoM pe>KHMe. 
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6/ CpeAHeKBaApaTuquhl~ pa36poc 
OTKJIOHeHH~(a) ' 

Cpaoueuue rroaTopJI.eMoCTH H3Mepeuu~ ua A3JIT -1, 
rrpoaeAeHHhlX orrepaTopaMH A, B, C no pa36pocy yrnoBhiX 
KOOPAHHaT, AaJIO CJieAYIOIUHe pe3yJILTaThi: 

aA= 15,9 Mpao, a B = 15,5 Mpao, aC = 20,4 Mpao. 

YcpeAueuue pe3yJILTaToB orrepaTopa B H C Aano 
3KCnnyaTaUHOHHY10 BeJIHqHHY TOqHOCTHO~ nOBTOpJI.eMOCTH: 

a. 1 = 18,1 Mpao. 
Pe3yJILTaThl noBTOpJI.eMOCTH Ha llYOC 6hlJIH HeCKOJibKO 

nyqme: 

aPl = 11,8 Mpao, ap 2 = 14,4 Mpao, a PI ,P 2 = 13,2 Mpao. 
KaqecTao nneHKH oKa3hiBaeT onpeAeneuuoe BJIHJI.HHe ua ae
nuquuy a a pe3yJILTaTax onepaTopoa. TaK, uanpHMep, 
noBTOpJI.eMOCTb H3MepeHH~ ABYX 3TaJIOHHbiX nneHOK /1 H 2/ 
onepaTopoM B xapaKTepH3oaanacL: 

a Bl = 14,4 Mpao, a B2 = 16,6 Mpao. 
HcnonLJyeMLie AJIJI. cpaaueHHJI. cepu~ aenuquuhl rT 6LmH 
ycpeAHeHLI no qeTLipeM npoeKUHJI.M. 

BMeCTe C TeM Ha6JIIOAaJiaCb nOBTOpJI.IOIUaJI.CJI. 3aKOHO
MepHOCTb B noBeAeHHH SeJiuqHHbl a Ha OTAeJibHbiX npoeK
UHJI.X: B03pacTaHHe a Ha KOpOTKHX npoeKUHJI.X /1,2 MM/ 
u yMeHLmeuue a ua AJIHHHhiX npoeKUHJI.x /1,4 MM/. TaK, 
uanpuMep, AJIJI. onepaTopa B 3TH oenuquHLI cocTaaunu 
18 H 15,2 Mpao COOTBeTCTBeHHO. 

liLmo npoBeAeHo cpaoueuue AaHHLIX H3Mepeuu~ ua 
A3JIT -1 u llYOC I -1200 KaApoa/, KOTOphle noATBepAHJIH 
3aBHCHMOCTb Me)I(AY KaqecTBOM pa60Tbl OTAe.JJbHOrO one
paTOpa /no xapaKTepHCTHKaM nOBTOpJI.eMOCTH ero H3-
Mepeuu~/ H pe3y1IhTaTaMH COBnaAeHHJI. c llYOC. TaK, pa6o
Ta onepaTopa B npu cpaaueuuu c llYOC xapaKTepu3oaa
nacL a8 p= 20,4 Mpao, AJIJI onepaTopa C aenuquua ac P 
= 22,7 .Mpao. liLma TaK)I(e nonyqeua o6maH oueuKa cpao
ueuuJI AaHHhlX A3JIT-1 H llYOC /eM. OCHOBHhle HTOrH/. 

,[(nH BbiJICHeHHJI aonpoca KaqecTaeuuoro pa3nuquJI Me)I(
AY co6o~ H3Mepeuu~ pa3HbiX onepaTopoa no aenuquue 
a 6hlJIO npoauaJIH3HpOBaHO no 40 npoeKUH~ OAHHaKOBbiX 
KaApOB, H3MepeHHhlX ABa)I(Ahl Ka)I(AbiM H3 Tpex onepaTOpOB 
I A,B,C/. CpaauuaaJIHCh Tpu aenuqunhl: 
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1. 06'beM CHHMaeMO~ none 3HO~ HH<iiOpMaUHH /KOJiuqec T
BO ToqeK Ha KpecTaX H TpeKaX/, KOTOphl~ orrpeAeJIJieTCJI 
noA6opoM ypoBHJI. AHCKpHMHnauuu cKauupywmero aaToMaTa. 

2. ,[(nuua TpeKa /no npoeKUHH Y I, KOTopaJI onpeAe
JIJieTCJI nOJIO)I(eHHeM xapaKTepHhlX ToqeK, noMeqeHHbiX C 
noMOIUbiO CBeTOBOrO KapaHAaWa. 

3. CpeAHeKBaApaTuquhl~ pa36poc OTKnoueuu~ BLI-
qucneHHhlX yrnoBhiX KOOPAHHaT a • 

PeJyJILTaTLI npeACTaaneuhl B ma6A. 1 u 2. 
AuaJIH3 HHAHBHAyanLHbiX oco6euuocTe~ pa6oTLI one

paTOpOB B H C IIOKa3hiBaeT, qTO Ha TpeKaX, noMeqeHHbiX 
onepaTopoM B, y KOToporo pe3yJILTaTLI nyqme, oKa3LIBa
eTCJI B cpeAHeM HeCKOJibKO 60JiblUee qucJIO ToqeK, H 3TH 
TpeKu B cpeAHeM AJIHHHee. Pa6oTa onepaTopa A 6onee 
6JIH3Ka K pa6oTe onepaTopa B. 06pamaeT ua ce6JI ouu
Manue TOT <ilaKT, qTo cpeAHJIJI AJIHHa TpeKa B JaBHCHMOCTH 
OT Ae~CTBH~ onepaTopa /Bbi6op YPOBHJI AHCKpHMHHaUHH 
H MeTKa KOHUOB/ MO)I(eT HJMeHHTbCJI npHMepHO Ha 2011/o. 
lloVJieAYIOIUee BKJIJOqeuue B ynpaBJIJIIOIUH~ KOMnJICKC npo
rpaMMbl KOHTpOJIJI Ae~CTBH~ on epa Topa npHBCJIO K ynyq
lUCHHIO H HeKOTOpOMY BblpaBHHBaHHIO BCJIHqHHbl" B pe3yJib
TaTaX paJJIHqHbiX onepaTOpOB. 3KCnJiyaTal{HOHHaJI BCJIH
quua TOqHOCTHO~ nOBTOpJICMOCTH npu HaJiuquu KOHTpOJIJI 
COCTaBHJia 11·1 = 14,3 Mpao H npH6JIH3HJiaCb K IIOBTOpJie· 
MOCTH Ha llYOC. 

2. AemoMamut~ect<Uu u pyt~Hou cnoco6&r 
On03HQ6QHUJI K0Hll06 KpeC11106. 
I/oo6UJICHblU U Hen006UJICHblU KaOpbl 

libinH npOBCAeHbl H3MCpCHHJI AJIJI BbiJICHCHHJI CJICAYIO" 
mux sonpocoa: oKaJLIBaeT nu BJIHJIHHe ua KouequLie pe
JYJibTaThl CnOC06 on~JHaBaHHJI KOHUOB KpCCTOB - pyquo~, 

c noMOIULIO caeToooro KapanAama, unu no nporpaMMe 
aBTOMaTuqecKOrO OnOJHaBaHHJI; OKa3biBaCT JIH BJIHJIHHe 
nepeMeiUeHHC CHHMKa, BbiJBaHHOe pa60TO~ JICHTOnpOTJI)I(KH. 

BLI6paHHhi~ KaAp MHoroKpaTHO /no 20 paJ/ npu xopowo 
nOA06paHHOM <iiHKCHpOBaHHOM ypOBHe AHCKpHMHHaUHH H3-
MCPJIJICJI OAHHM H TeM )I(C onepaTOpOM THna B npu qeThlpex 
yCJIOBHJIX: HenOABH)I(Hbl~ KaAp C pyqHbiM ono3HaBaHHeM 
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Ta6nuua 1 

Ka~eeTBeHHOe epaBHeHae H3MepeHuA 

A, B, C 
u 2 orreparopoB 

lllu¢p Kon-Bo ro~eK Kon-Bo ro~eK llnuHa a 

oneparopa Ha Kpeerax Ha rpeKax rpeKa MpaA 

( B yen. 

91J:l 

1 2 1 2 1 2 1-2 

B 19,6 20 14 14,7 118,2 124,7 13,3 

A 21,9 18,3 12,9 12,8 105,4111 13,9 

c 16,3 21 12,5 11,8 102,6 99,2 20,8 

Ta6nuua 2 

PeaynhTaThl yepeAHeHHH no 1 u 2 uaMepeHHHM (Konu~eeTBO 
ro~eK Ha Kpeerax rrpuBOAHTeH B epenHeM Ha rrne~o, Ha 

TpeKaX - B epeAH9M Ha TpeK) 

ill u¢p 

orreparopa 

12 

B 

A 

c 

Kon-Bo ro~eK· Kon-Bo To~eK 
Ha Kpeerax 

19,8 

20,1 

18,6 

Ha TpeKaX 

14,3 

12,9 

12,2 

llmrHa a 

rpeKa Mpaa 

(B yen. 
eg.} 

121,5 13,3 

108,2 13,9 

100,9 20,8 

KOH.QOB KpecTOB, HenO)l.BH)KHLIH Ka,ll,p C aBTOMaTH'IeCKHM 

OII03HaaaiiHeM KpeCTOB H TO )Ke - )l.llJI Ka)l.pa, nO)l.BO)l.HM;OrO 

Ka)K)l.biH pa3 Jauoao. PeJynhTaTbi ao acex 'leTbipex cnyqa

JIX OKa3allHCb finH3KH no 3Ha'leHHIO H COCTaBHllH )l.llJI yrno

BbiX KOOp)l.HHaT COOTBeTCTBeHHO: 8,8; 7,7; 7,5 H 8,1 Mpao. 
Ycpe,ll,HeHHaJI BenH'IHHa aM = 8 Mpao, O'leBH)l.HO, MO)KeT 

xapaKTepH30BaTb HeKOTOpbiH MaKCHMallbHO )l.OCTH)KHMbiH 

pe3yJibTaT no TO'IHOCTHOH nOBTOpJieMOCTH )l.JIJI 4JHKCHpOBaH

HOrO Ka,ll,pa. 

3. BAUJIHUe noo6opa YP06HJI OUCKpUMUHQijUU 

,ll;nJJ BbiJICHeHHJI BJIHHHHJI H3MeHeHHJI ypoBHJI .D.HCKPHMH

Hau;uu CKaHHPYIOI.Qero aBTOMaTa Ha cpe)l.HeKBa)l.paTH'IHbiH 

pa36poc yrJIOBbiX KOOp)l.HHaT TpeKOB npOBO)l.HJIHCb CJie)l.YJO

I.QHe H3MepeHHJI. fiLIJI Bbi6paH )l.OCTaTO'iHO XOpOWHH Ka)l.p, 

HeiiO)l.BH)KHLIH, KOTOPLIH MHOrOKpaTHO /no 20 pa3/ H3Me

pHllCJI rrpu Tpex pa3nH'iHbiX ypoBHJIX )l.HCKpHMHHau;uu /HH)K

HHH ypoaeub, cpe)l.HHii, aepxHu:H/. H:JMepeuuJJ npoBO.D.Hnuch 

onepaTopoM Tuna B. 3Ha'ieHHJI aenH'iHHbi a cocTaaunu 

COOTBeTCTBeHHO 8,3; 11,6 H 9,5 Mpao. TaKHM o6pa30M, 

Bbi6op onepaTopoM A3JIT -1 ypoBHJI .D.HCKpHMHHau;uu cKa

HHPYIOI.Qero aaToMaTa oKa3biBaeT onpe)l.eneHHoe BnHHHHe Ha 

pe3yJibTaTbl 06Mepa CHHMKa. 

4. BAUJIHue U3MeHeHUJI ycAoauu fPUAbmpaijuu 
a npozpaMMe o6pa6omKu ]OCO 

no rrporpaMMe o6pa60TKH JOCO 9, HaXO)l.JII.QeHCJI B 3K

crrnyaTau;uu, !lJunbTpau;uH none3HOH HH!lJopMau;uu, nocne o6-

Mepa CHHMKa Ha A3JIT -1, npOHCXO)l.HT Clle)l.yiOI.QHM o6pa30M. 

noMe'leHHbie xapaKTepHbie TO'iKH KOH.QOB TpeKOB H KpeCTOB 

HCnOJib3YIOTCJI KaK OnOpHbie )l.llJI llOCTpOeHHJI KOpH.D,Opa 

HeKOTOpOH 3a).l;aHHOH WHpHHLI. no TO'iKaM, nonaBWHM BHYTPb 

KOpH,ll,Opa, MeTO)l.OM HaHMeHbWHX KBa,ll,paTOB npOHCXO)l.HT 

BOCCTaHOBlleHHe llpJIMOH H BLI'iHCneHHe ee napaMeTpOB. 

nepeceqeHue npHMLIX, HBnHIOI.QHXCJI nne'iaMH KpecToB, orrpe

)l.enJJeT .QeHTpLI KpeCTOB, a TO'iKH, llpHHa)l.ne)Kai.QHe TpeKaM, 

cua6)KeHHbie cneu;uanbHLIMH npu3HaKaMH, npoxo)l.JJT )l.anbwe 
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no ueno'IKe nporpaMM o6pa6oTKH. Pe3ynbTaTbi $HnbTpan;HH 

MO)I(HO HarnH,IJ,Ho BH,IJ,eTb Ha 3KpaHe ,IJ,Hcnnex OCK -1. lliHpH

Ha KOpH,II,Opa $HnbTpaiJ;HH 6blna Bbi6paHa 'C HCnOnb30BaHHeM 

,IJ,HCnneH H COCTaBHna 4 e,IJ,HHHUbl UeHbl OTC'IeTa A3JIT -1 

B HanpaBneHHH OCH CKaHHpOBaHHH Xjn;eHa OTC'IeTa H3Me

pHTenbHOB CHCTeMbl A3JIT-1 paBHa 30 MKM/. 

,l).nH HCCne,IJ,OBaHHH BnHHHHH ycnOBHB $HnbTpaUHH Ha 

cpe,II,HeKBa,II,paTH'IHbiB pa36poc OTKnOHeHHB yrnOBbiX KOop

,IJ,HHaT TpeKOB 6bin COCTaBneH HOBbiB BapHaHT nporpaMMbl 

J0C010. no 3a,IJ,aHHbiM ycnOBHJIM npOHCXO,IJ,Hna ,IJ,anbHeB

max nocne,IJ,oBaTenbHax oT6paKOBKa HaH6onee y,IJ,aneHHbiX 

"nnoxHx" TO'IeK BHYTPH KOPH,II,Opa $HnbTpan;HH. no npo

rpaMMe JOC010 o6pa6oTaHo HeCKOnbKO cepHB H3MepeHHB 

3TknOHHOB nneHKH C BapHaiJ;HeB ,IJ,OnycKa Ha OTKnOHeHHe 

"nnoxHx" TO'IeK OT 0,5 ,IJ,O 3 e,IJ,. A3JIT -1. 

AHanH3 pe3ynbTaTOB noKa3an cne,IJ,yiOJUee. To'IKH, npH

Ha,IJ,ne)f{aJUHe TpeKaM, ne)l(a T ,lJ,OCTa TO'IHO 6nH3KO K Bbi'IHCneH

HOB oceaoB nHHHH, co cpe,IJ,HeKBa,II,paTH'IHbiM pa36pocoM 

- 20 MKM. "nnoXHMH" TO'IKaMH 6binH B OCHOBHOM TO'IKH 

nne'l KpeCTOB, npeHMYIUeCTBeHHO B OKpeCTHOCTH UeHTpa 

H Ha KpaHX. 0T6paKOBKa npHBO,IJ,Hna K H3MeHeHHIO yrnOBbiX 

KOOp,II,HHaT HH,IJ,HBH,IJ,yanbHOrO CHHMKa Ha 0,25°- 1°·0,IJ,HaKO 

cpaaHeHHe ,IJ,Byx cepHB H3MepeHHB, npoc'IHTaHHbiX cHa'lana 

no JOC09, a 3a TeM no ,JOCOl 0, noKa3ano, 'ITO B cpe,II,HeM 

Ha CTaTHCTHKe -100 Ka,II,pOB BenH'IHHa cpe,IJ,HeKBa,IJ,paTH'I· 

HOrO pa36poca OTKnOHeHHB yrnOBbiX KOOp,IJ,HHaT OCTanaCb 

TOB )l(e. CpaaHeHHe pe3ynbTaToB o6pa6oTKH no JOC09 H 

JOC010 C ,IJ,aHHbiMH nYOC TaK)I(e He noKa3ano cyiUeCT

BeHHOB pa3HHUbl. npocMaTpHBanaCb ,IJ,a)f(e TeH,IJ,eHUHH He

KOTOporo yxy,IJ,llleHHH pe3ynbTaTOB C B03pacTaHHeM Tpe6o

BaHHH Ha Ka'leCTBO OT6paKOBKH. ,l).eBCTBHTenbHO, Ha cy

JUeCTBYIOIUHB ecTeCTBeHHbiB pa36poc TO'IeK Ha nneHKe, 

onpe,II,enHeMbiB $H3H'IeCKHM 3KCnepHMeHTOM H Ka'leCTBOM 

$oTOrpa$HpOBaHHH, HaKna,IJ,biBaeTCH eiUe HeKOTOpbiB 3$$eKT, 

CBH3aHHbiB c H3MepeuHeM. On MO)I(eT npoucxo,IJ,HTb, B qacT

HOCTH, 3a C'leT ,IJ,HCKpeTHOCTH OTC'IeTa KOOp,li,HHaT H3MepH

TenbHOB CHCTeMbl H B03MO)I(HOB HeO,IJ,HOpO,II,HOCTH noqepHe

HHH no rnHpHHe H3MepxeMbiX nHHHB I 3aMeTHM, 'ITO mupHHa 

nHHHB COCTaBnxna ,IJ,nH TpeKa 2-4 e,IJ,, ,IJ,nJI KpeCTOB 2·10 e,IJ,. 

A3JIT-1/. 
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Bo3MO)I(HO, B ycnoBHHX Manoro myMoaoro $oHa oT6pa

KOBKa TO'IeK no CnHlllKOM )l(eCTKHM KpHTepHHM npHBO,IJ,Hna 

K noTepe none3HOB CTaTHCTHKH. QqeBH,IJ,HO, KOpH,II,Op $HnbT

pauuH B pa6o'leB nporpaMMe JOC09 cne,IJ,yeT C'IHTaTb 

,IJ,OCTaTO'IHO OnTHManbHbiM ,IJ,nH OT60pa none3HOB HHdJopMaUHH 

H OTCeKaHHH lllYMOBOrO dJoHa. 

5. Bbt6op eapuaHma penepHoii pewemKu, 
ucnollb3ye~r~oii npu o6pa6omKe 

npu o6pa6oTKe no JOCO pe3ynbTaTOB 06Mepa CHHMKOB 

Ha A3JIT -1 H dJopMHpOBaHHH KOHe'IHOro pe3ynbTHPYIOIUero 

MaCCHBa HCnOnb3YIOTCH ,IJ,aHHbie penepHOB perneTKH, nony'leH

HOB npe,II,BapuTenbHbiM H3MepeHHeM Ha nYOC 3TanoHHoro 

Ka,II,pa, TaK KaK KoHdJurypauux penepHoB pemeTKH He no3ao

nxeT o6MepHTh ee Ha A3JIT -1. B ,IJ,aJihHeBrneM npu o6pa-

6oTKe no dlH3H'IecKHM nporpaMMaM ,IJ,aHHhie penepHOH pe

rneTKH HCnOJib3YIOTCH ,!J,JIH ycTpaHeHHH OnTH'IeCKHX HCKa

)f(eHHH, nony'leHHhiX npu dJoTorpadJupoaaHHH. 

Ebino y,IJ,eneHo 6onhrnoe BHHMaHHe aonpocy nony4enux 

penepHoii perneTKH BhiCOKoii: TO'IHOCTH/ 7 I, TaK KaK o,IJ,Ha)f(,IJ,hi 

H3MepeHHaH, perneTKa Ka)f(,IJ,OH 3KCn03HUHH HCnOJib3yeTCH 

,IJ,JIH o6pa60TKH HeCKOJibKHX TbiCH'I CHHMKOB. I13MepeHHH 

penepHOH peiiieTKH 3TaJIOHHOrO Ka,II,pa Ha nYOC npoBO,IJ,HTCH 

MHOrOKpaTHO C nOCJie,IJ,yiOIUHM ycpe,II,HeHHeM H3MepeHHhiX TO

'IeK H Bhi6pocoM ,IJ,aJieKO OTCTOHIUHX. 0Ka3aJIOCb peaJihHbiM 

noJiy4aTb TaKyiO perneTKy, B KOTOpOH cpe,IJ,HeKBa,IJ,paTH'IHbiH 

pa36poc ycpe,II,HeHHbiX T04eK He npeBbilllaeT 5 MKM. )J.JIH 

BbiHCHeHHH Heo6XO,IJ,HMOCTH npHBH3KH K penepHOH peiiieTKe 

COOTBeTCTBYIOJUeH 3KCn03HUHH 6biJia npoBe,IJ,eHa cepHH o6-

pa60TOK no JQ('O O,IJ,HHX H Te X )f(e ,IJ,aHHbiX C HCnOJib30Ba

HHeM penepHbiX perneTOK COOTBeTCTBYIOIUeH H ,II,pyrHX 3KCno-

3HUHH. 

Pe3yJibTaTbl noKa3aJIH CHCTeMaTH4eCKOe HaJIH'IHe pa3-

HOH BeJIH'IHHbl CMeiUeHHH no KOOp,II,HHa TaM TO'IeK BXO,IJ,a 

B HCKpOBbie KaMe phi. Cne,IJ,OBa TeJihHO, nO,IJ,TBep,IJ,HJiaCb He-

06XO,!J,HMOCTb HCnOJib30BaHHH npH o6pa60TKe pe3yJibTaTOB 

o6Mepa CHHMKa Ha JOCO penepHoii pemeTKH cTporo co

OTBeTCTBYIOIUeii 3KCn03HUHH. 
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OCHOBHhiE HTOFH 

1. )J;JUI BbiJICHeHHJI pJI.IJ.a JaBHCHMOCTeii: H ooocHoaaHHJI 

Bb160pO'IHbiX cpaBHeHHH 6biJIO npoaHaJIH3HpOBaHo-5000 Ka.IJ,· 
poa. 

2. Ilpoae.IJ,eHo cpaaHeHHe H3MepeHHii: Ha A3JIT-1 H 

IIYOC /c BbiXO.IJ.OM Ha 6yMa)I(HbiH onepaTop/ Ha cTaTHCTHKe 

-1200 Ka.IJ,pOB B pa6o'leM 3KCDJiyaTaUHOHHOM pe)I(HMe. 

IIony'leHbl 3Ha'leHHJI cHcTeMaTH'Iecxoro cMell\eHHJI yrnoa 

j/1. = 0,35° I H cpe.IJ,Hexaa.IJ,paTH'IHoro pa36poca yrnoablx 

xoop.IJ.HHa T I a = 20,7 Mpaoj, KOTOPLie B cpe.IJ,HeM noxaJbl· 

BaiOT XOpowee COOTBeTCTBHe C nepBOHa'laJibHO DOJiy'leHHbiMH 

oueHxaMH/3/ I /1. ::; 0,3°, a = 17 Mpao/. 

3. IIony'leHLI 3Ha'leHHJI aeJIH'IHH, xapaxTepH3YJOJUHX no

BTOpJieMOCTb H3MepeHHH CHHMKOB Ha A3JIT -1. BbiJICHeHO 

BJIHJIHHe Ha pe3yJILTaTbl H3MepeHHH pa3JIH'IHbiX t}JaKTOpOB, 

a 'laCTHOCTH, xa'lecTaa pa6oTbi onepaTopa A3JIT -1. 

AHaJIH3 H3MepeHHH pa3JIH'IHbiX onepaTopoa noJaonun 

CHCTeMaTH3HpOBaTb BCTpe'laBWHeCJI OWH6KH, onpe.IJ,eJIHJI pe

aJibHO ,!J,OCTH)I(HMbie Ka'leCTBeHHbie DOKa3aTeJIH pa60Tbl H .IJ,aJI 

PJI.IJ. npaKTH'IeCKHX pexoMeH.IJ.auHii:: Heo6xo.IJ,HMOCTb nporpaM

MHOrO KOHTpOJIJI 3a .IJ,eHCTBHJIMH onepaTopoB, He06XO,!J,HMOCTb 

HeKOTOpOH aTTeCTaUHOHHOH npoaepKH Ka)I(.IJ,Oro onepaTopa 

nepe.IJ. BbiXO.IJ.OM ero Ha MaccoayJO 3KcnnyaTaUHIO H .!J.p. IIo

cne.IJ.YIOIUee BKJIIO'IeHHe B ynpaBJIJIIOIUHH on -line KOMD • 

JieKC nporpaMMbl KOHTpOJIJI .IJ,eHCTBHH onepaTopa yMeHbWHJIO 

rpy6bie paCXO)I()J,eHHJI DOBTOpHbiX H3MepeHHH C 12,4 )),0 4~o 
H YJIY'IWHJIO TO'IHOCTHYIO DOBTOpJieMOCTb (a3 ) C 18,1 )J,O 

14,3 Mpao /CTaTHCTHKa -1200 Ka.IJ,pOB, H3MepeHHJI onepa

TOpaMH THna B H C .IJ.BYX 3TanoHHbiX d>oTonneHoK/ *. He
DOJib30BaHHaJI )J,JIJI aHaJIH3a pe3yJibTaTOB H o6y'leHHJI ODepa

TOpOB .IJ.HCnneii:HaJI MeTO.IJ.HKa c Hcnonb30BaHHeM OCK -1 

xopowo ce6JI JapexoMeH.IJ,oaana. 

4. BbiJICHeHo BJIHJIHHe no.IJ,6opa ypoBHJI .IJ.HCKpHMHHaUHH, 

KOTOpbiH MO)I(eT 6b1Tb O)J,HOH H3 DpH'IHH onpe.IJ,eJieHHOrO pa3 • 

* B .IJ,aHHOM pe)I(HMe A3JIT -1 pa6oTaeT c 197 5 ro.IJ,a. 
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6poca noaTopHbiX H3MepeHHH. YcTaHoaneHo BJIHJIHHe Ha 
pe3yJILTaTbl Ka'leCTBa dJoTODJieHKH. 

5. IlpH HeKOTOpbiX ODTHMaJibHbiX YCJIOBHJIX /MHOrOKpa T • 
HOe CKaHHpOBaHHe onepaTOpOM THDa B O)J,HOrO H Toro )l(e 

Ka'leCTBeHHOrO Ka.IJ,pa DpH XOpOWO DO.IJ,06paHHOM ypOBHe 

.n;ucxpHMHHaUHH/ nony'lena .IJ.JIJI A3JIT- 1 /Ha npoeKUHJix 

Tpexa ,!J,JIHHOH B 1,2 H 1,4 MM/ BeJIH'IHHa cpe.IJ,HeKBa.IJ,paTH· 

'IHOrQ pa36poca yrJIOBbiX KOOp,!J;HHaT aM= 8 Mpao, KOTOpaJI 

HaXO,!J,HTCJI B XOpOWeM COOTBeTCTBHH C TeOpeTH'IeCKOH 
OUeHKOH B03MO)I(HOCTeii: DpH6opa /l 3/. 

PeanLHble 3KCnnyaTaUHOHHble ycnoBHJI o6Mepa pa3HbiX 

no xaqecTBY d>oTonnenox, npoao.IJ,HMbie pa3HbiMH onepaTo

paMH, yBeJIH'IHBaiOT pa36poc yrJIOBbiX KOOp,!J,HHaT H .IJ,aiOT 

BeJIH'IHHY TO'IHOCTHOH nOBTOpJieMOCTH u '3 = 14,3 Mpao. 
3.IJ,eCb, O'leBH,!J,HO, JIBJIJIIOTCJI onpe.IJ,eJIJIIOIUHMH dJaKTOp.hi 3K· 

cnnyaTaUHOHHoro pe)I(HMa /xaqecTao pa6oTLI onepaTopa, 

BLI6op ypoaHJI .IJ.HCKpHMHHaUHH, xaqecTao pa6oqeii: nneHKH/, 

TaK KaK nporpaMMHOe ynyqmeHHe YCJIOBHH dJHJibTpaUHH 3Ha· 
'IHTeJibHOrO H3MeHeHHH BeJIH'IHHbl ()",) He .IJ,aJIO. 

6. IIony'leHo no.IJ,TBep)I(,!J;eHHe Heo6xo.IJ,HMOCTH ucnonL-

30BaHHH npH o6pa60TKe pe3yJibTaTOB o6Mepa no JOCQ pe

nepHOH peweTKH CTporo COOTBeTCTBYIOIUeH 3KCn03HUHH. 

7. PerynxpHhiH KOHTponb napaMeTpoa pa6oTaiOLI.\ero 

cxaHHPYIDIUero aaToMa Ta A3JIT- 1, npoBO.IJ.HMhiH cpaaHeHHeM 

H.IJ,eHTH'IHbiX H3MepeHHH qepe3 pa3Hble HHTepaanbi BpeMeHH 

/.IJ.o 6 Mec.j, a Te'leHHe 1973-75 22. noxaJan noaTopJie

Mocn. HJMepeHHii a npe.IJ,enax pa36poca, onpe.IJ,enxeMoro 
pa6oToii: onepaTopa. 

KOHe'IHO, npoBe.IJ,eHHhie HCCJie.IJ,OBaHHJI H BhiBO,!J,bl HeJib3H 

C'IHTaTb HC'IepnbiBaiOLI.\HMH, O,!I;HaKO OHH n03BOJIHJIH opraHH· 

JoaaTL 3KcnnyaTaUHIO aaToMaTa A3JIT -1 no Maccoaoii: o6-

pa6oTxe dJoTOCHHMKO& Ha )J,OCTaTO'IHO XOpOWeM jc TO'IKH 

3peHHH TO'IHOCTllbiX xapaKTepHCTHK/ YPOBHe. no pe3yJILTa

TaM 06pa60TKH nonyqeHbl HOBbie dJH3H'IeCKHe .IJ,aHHhie/ 14/, 

B 3aKJIIO'IeHHe C'IHTaiO CBOHM ,!J,OJirOM Bbipa3HTh 6naro

.IJ,apHOCTb B.H.liiKYH.IJ.eHxoay Ja nocTOHHHhiH HHTepec K .IJ,aH-
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HOB pa6oTe H none3Hble o6cy>K,D,eHHJI, JI.B. TyTbiWKHHOB, 
M.K.IiapaH'IYKY, B.A.CeH'IeHKO - 3a yqacTHe B o6cy>K,neHHH 
pe3ynnTaToB, X.ll.llycTblnhHHK /JI.Hll/ - • 3a peanH30BaHHYIO 
B03MO>KHOCTb pa60Tbl no nporpaMMe "reoMeTpH.II" C BbiXO
,D,OM Ha MarHHTHYIO neHTY. 

Cne,D,yeT OTMeTHTb 'leTKYIO opraHH3a:QHIO cny>K6bl KOHT
ponbHbiX H3MepeHHB Ha A3JIT-l /oTB. M.K.IiapaH'IYK/. 

ABTOP 6naro.napHT A.A.KopHeB'IyKa H B.H.Mopo3a 3a 
none 3Hbie 3aMe'laHH.II, BbiCKa3aHHbie npH o6cy>K,D,eHHH .naH
HOB pa6oTbl. 
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