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<0 1976 06»eOUH€HHbiU UHC,UftYIII JIOepHb!X UCCA€006QHUU ,4y6Ha 

0~ HS HCTO~OB CHCTeMSTzqecROI OmH6RK B pesy~J..TSTax 
HSMepeHHI CHHMKOB 88 CKBHHp~eM 8BTOM8Te HanRSTCH CHCTeMa~eCKaR 
omx6Ra B B~eneHHH xoop~aTu cepe~ TpeRoBoro cHrHana B oT

C'IeTHOM KaHane 8B'1'01118T8. 3Ta ODJIII6R8 HOCIIT CRpJiTUI XBpaKTep, T.R. 

06U'IHO Tipm.!SMeMUe MeTO.Ithl ROHTpo.lUI Ra'leCTBS HSMepemd!: B pa60'IH.X 
TIJXlrpa1618X B 8'rOM CJJY'I8e He pa6o'l'81l'f: rJI8).tKOC'l'b HSMepaeMHX Tpe

ROB He HapymaeTCB, ~CnepCHR OTC'IS'l'OB OCTSeTCH H8 npeKHeM ypoBHe, 

rpa41Ht!ecRoe npe,n;cTSMeHHe pesyJIJ..TSTOB. HSMepemtl: He BHHBnReT Ha

~eBBB pa60'l'OCTIOC06HOCTH O'l'C'ISTHOro ~8 SBTOMaTa. B TO &e 

BpeMB HSTO'IHOCTJ.. ~aneHHa Cepe~ TpeKOBOro CHrHana MO&eT HS 

Tip8RTliRe TIPJIBO.J:tll'l'J.. K SH8'1HT84J..HOI OIDB6Ke. TaR, H8TipHMep, npH 

OTC'IeTe ROOp~TW no nepe~e)fy 11JIH 3aJt88MY 4>JXlHTY TpeROBOro 

CHrH8JI8 C.JtBHr ROOp~TH COCTSBHT TIOJIOmmy IDBpmlli TpeRa (IIIHPHH8 

60JI:LIIIJIBC'l'BS TpeKOB H8 CIDIIIK8X C nysupJ..KOBHX RaMep H8XO.I~H'l'CR B 

Tipe.I{MIU 20-100 1001) • Il.PJ[ CIDHB8HHH TpeRa HS .n;BYX CSI'MSH'rOB, J!SMe

pemua IIpJi1 IIOIIepe'IHOM J! IIpo.I{OJlbHOM CR8BJ!poBaHHH CHHMRS, OIDB6R8 

oospac'!'aeT e111e B '{2 pas • 

.itlul 8RCnepJDieB'l'OB, r.~te 4aJI:DM CRaHHpye'l'CR TIPJ! O.ltHOI OpJieHTa

UD pac'l'pa 8BTOM8'1'8,B03HlDt811118Jl ODII!I6R8 IISMepeHHI CJ!CTE!IIS~ecROro 

XBpaK'l'epa 88BJ!CIIT 0'1' pa36JXlC8 'l'OJDIIIIH o&J.eRTOB H8 CHIDIRe. MaRCH

M8JIJ..H8B lllllpJIHa TpeROBOro CHrH8JI8 npll CRaHllpoBaHHH RaJIII6JXlBO'IHOro 

CHIDIR8 C Rpec'l'SMJI ll CIDDIKOB C liCRJXlBOro M8I'HIIITHOro CTISKTpoM8'l'p8 

YKC npeBYIIIae'l' 200 11101. B 8'1'011 CJJY'ISe .n:aae Be60JD>IIM oTBOcHTMJ..

HaB IIOrpeiiiBOC'l'lt B pa6oTe CXE!IIII BiiJl84eHIISI cepettJIBH 'l'peROBOro CHr

B8JI8 IIPliBO.n;ll'l' K CliC'l'eMa~eCROI OID6Re, BO IIBOro pas IIpeBOC:J:O~ 

111el C'l'S'l'llc~ecRJd pas6poc H3Mepemua 'l'O'IeR o&l.eKTa. B ro ae 
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Bpev.R: TO'lHM H8CTpo:lhta CXeMH Bli.~eJieHHJI cepe.JtRHbi Cli!I'HaJia TOJILKO 

mmeHep!:WMH cpe.~CTBBMR Jmliii9TCII B9CLMa .~eJmKaTHOI one~el, 

TO'IHOCTL Bl:illOJIHeHHJI KOTOpol KOJIK'l9CTB9HHO OD;9HRTL Tpy~o, TeM 

CloJiee onepaTHBHO. 

IlepBM R rJiaBHM rrpo6JieMa, KOTOPYD Ha~o Clwro penw:TL, saKIID

'la.l.laCL B paspaCIOTKe MeTO.~KR KOHTpoJIII TO'lHOCTR B~~eJieHHJI cepeJtRHbi 

TpeKOBOro CRrHaJia, HallRCaHHI!: R OTJia~Ke COOTBeTCTBYIXilRX llO~porpaMM. 

I\oHTpOJIL .D;OJil[eH llpR 3TOM dliTL OIIepaTRBIWM, .~OCT8TO'lHO TO'liWM R 

He ,ll;OJIJit9H TpeCIOBaTL llpoBe,n;emm Ka:KRX-JIRCIO ,ll;OIIOJIHRTeJILHiiX onep~1t, 

IIOMRMO TeX, KOTOplie eJJte.D;H9BHO IIpoBO.ll;RTCII 06CJiyxRBaJ!J11RM nepcoHa

JIOM B rrpon;ecce llOD;rOTOBKR CKaHRpYJlDlero 8BTOMaTa K ceaHCY R3Mepe

HJd. 
BTopa.R: npo6JieMa saKJ.OO'la.l.lacL B paspa6oTKe nporpaMMH!iX cpe.n;CTB 

KOHTpoJIR peERMa pa60T!i OTC'l9THOro KaHaJI8, KOTOpuA HCKJ.OO'laJI 61i 
IIOJmJieHRe ".IJYXOB" (MHOrOKpaTH!iX OTC'leTOB KOOp.ztmmT B rpammax 

TpeKOBOro CRrHaJia, IIpRBOD;iilllKX K a<jqleKTY .ll;B09HH.!I TpeKa IIpH 3H8'Uf

TeJILHOM OTKJIOHeHRR peltHMa OT OIITJlMaJILHOro) • 

TpeTLSI rrpo6JieMa COCTO&IIa B paspa60TKe rrporpaMMHWC cpe,f.(CTB 

o6HapyxeHHSI 3K30TH'leCKO!, HO HMeBmel M9CTO Ha IIpaKTHKe IIOJIOMKH 

HHTepnOJIRTopa B OTC'leTHOM KaHaJie, npH KOTOpol 4 MHan;nmx .ll;BOH'l

HiiX pasPSin;a Koopn;HHaT rrpHHRMa.Jiu CJIY'laiHoe 3Ha'leHHe 0 HJIH I c 

paBHOA BepoSITHOCTLD. 

JiCCJief.(OBaHHe TO"'HOCTH B~ll;eJI9HH.!I cepe.l(HIW TpeKOBOrO CHrHaJI8 

IIPHHRTO npoBO~TL, aHaJIH3HPYII f.(8HH!ie H3MepeHRI CII9IJ;l!a1ILHO ,IJ;JU!: 

3TO! D;eJIH 003.ll;8HHiiX TeCTOB!iX CHHMKOB. 1JT061i Y.D;OBJieTBOJlHTL IIOCT8B

JieHHiiM Bbiiiie YCJIOBIDIM, paspa6oTaH opRrHHaJILH!il Meron;, o6ecne'IHBaD

!llHi noJiy'leHHe on;eHKH TO"'HOCTH BbllteJieHHJI cepeJtRHbi TpeKa B rrponec

ce 061i'lHOI KaJll16poBKH OTC'leTHOI CHCTeMii 8BTOM8Ta, KOr.n;a M1i CKa

HRpyeM CTUH,n;apTHhiH KaJIR6poBO'lHiil CHRMOK,CO.It9JlESIIIKI 50 KOC!iX pe

nepH!iX KpecroB (IIJietiH KpecTOB non; yrJIOM 4SO). B nporpaMMe KaJIR6-

poBKH OTC'leTHOA CRCTeMii HPD/l/ 6b1RO MO,II;H~HIIHPOBaHO H9CKOJILKO 

non;nporpaMM ( CALIBR , GATE , FIDUC , NXFID ) • Mo.~

poBaHHiie BepcmJ aTHX no~porpaMM o6ecne'UfBSDT conp.~meHRe npeJKHel 

KaJIH6pYJOU!el nporpaMMH C HOBiiM II8KeTOM IIO.~porpaMM ( CR.0SS 

HISTOO , HJIIIIS , illJTHIS ) , pemalllllHX IIOCTaBJieHHiie Bbiiiie 

npo6JieMH. 

~ 60JILmel IICHOCTH H3JIOXeHHJI HOB!iX B03MOEHOCTel KaJIH6p]D
llleA nporpaMM!i Mbl dyn;eM CJie.ItOB8TL B CBOeM OIIRCBHRH 38 XO.ItOM alia-
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RH3a .n;aHHUX HPD B npouecce KaRH6pOBKH OTcqeTHOH CHCT8Mbl UBTO

M8T8, OITYCKM TO, '!TO '/71.9 .1!13JIOZeHO B pa60T8X /I' 2/. 
I. Ilepen; O'lepen;HiiM IJ;l!KJIOM (cep.l!lel CKaHHpoBaHRI KaJI.I!I6poBO'l

HOro KSn;pa B nonepe"'HoM H npo~OJILHOM HanpaBJieHHRX) rro~nporpaMMa 

CALIBR 06pamaeTCII K rro.~rpar.Ne INIHIS .~II npHBen;eHHJI B 

IIICXon;HOe COCTOJIHHe BC9X ]Ka38TeJieA, C'leT'UfKOB Ill M8CCHBOB, HCllOJII>-

3Y9MHX HOB!iM IISKeTOM non;nporpaMM. 

2. IIon;nporpBMMa NXFID , rron;roraBJIHBallll8JI npon;ecc aHaJI.I!Isa 

oqepeiJ;HOI ll8p!i KpeCTOB, O,II;HOBpeMeHHO "06HyJU!eT" pa6oqHe MaCCHBhl 

XGATE(400) , YGATE(400) ~II XpaHeHHSI D;8HHiiX HPD , llOJIY-

'I9HHiiX B OKpeCTHOCTH 3TOI nap!i KpeCTOB. 

3. Ilon;nporpaMMa GATE , BliiiOJIHmi npemme onepaD;HH o6pae5or-

KH OTC'l9TOB HPD B 0Kp9CTHOCTH KpeCTOB, 38IIOMHHB9T B M8CCKBax 

XGATE(400) , YGATE(400) Bee OTC'l9Tii HPD , IIOIIaBWHe 

B npRMOyrOJILHiie soHH BOKpyr RUn;oro Kpecra maJI.I!IsapyeMol nap!i, a 

'l'~e 'DICJIO 3T1U OTC'l9TOB NUMXY 

4. Ilon;nporpaMMa FIDUC , 38Bepm8DIIWI pacnOSH8BamJ9 nap!i 

KpeCTOB H Bli'li'ICJIJIDil8SI ROOpn;HHST!i XFD , YFD IIX rteHTpoB, 38T9M 

o6paiJlB9TCII K HOBOI IIO.n;IIporpar.Ne CR"'SS • HaiiOMHIDof, 'ITO CT8H-

.It8J>TH!il MeTO!t OII03H8B8Hl1Jl IIJie'l Kp9CTOB B OCHOBHOI BepcHH R8Jlll6-
pymme! nporpaMM!i OCHOB8H HS rHCTOrpaMMRpoB8HHH BeJIH'IHH!i OTKJIOHe

HliJI OTC'l9'l'OB HPD 0'1' 39.It8HHOI BCIIOMOraTeJILHOI npSIMOI C IIOCJien;yD

mi'!M BHaJIH30M rHCTOrpaMM.OH 3KBHB8A9HTeH cnocody HSX~eHaR IIp&MOI 

Me'l'O.JtOM H8JIM6HLilllU KB8ztpaTOB C qamc~el yrJia HaKJIOHa llpstMOI. 

IloCJie.n;HHI 061i'IHO H3BeCTeH C XOpomel TO"'HOC'l'l>Jl, H B Hero BHOCJITC.R 

IIOllpaBltl! C Y'I8'1'0M p83BOpo'l'a KSn;pa. KaR IIOK831iBaeT OllliT rz60Tii C 

KaJIH6pj'DIIel nporpaMMol .II nporpaaa~mm HAZEl , HAZE2 2,3,4/, 
KOOP,n;HH8Tii D;eHTpoB RpeCTOB, BSln;eHH!ie n;Byw:I MeTO.n;aMB -CT8JUt8P'l'HiiM 

H YHK,- pa3JIR'l8JlTCII H8 BE!JI1!'ll'IHY, He npeBOCXO.n;JIIQYJl rteHY OTC'leTa 

ROOP,n;BH8Tii C'KSlmPYD!l9ro lliiTHa (I.5 MRM). 

5. IJo.n;nporpru.~~a CR~S iiBJIII9TCII rJISBHOI B HOBOM II8KeTe 

IIO.n;IIporpaMU, H MH H8 Hel OCTBHOBHMCII 60Jiee It8TaJILHO. 

A) IlepBJd mar 8H8Jlll:3a .n;aHH!iX B CRi!SS - YTO"'HeHBe KoopztB

HaT I.t9H'l'pa KpeCT8 Me'I.'O.ItOM H81D16HLillltx RB8ztpa'l'OB. Koop.n;HH8'1'Y III'D t 

Yl"D , HSln;eHJu.te CT8H~8p'l'HOI rrpon;e,n;ypol o6pa60TRIII RpeC'l'OB, Jl 

'1'8BI'8HCY yrJIOB H8KJIOH8 npm.mx TlU , '1'2U , HCIIOJILSOBSHHiie II.PJI 

I'JICTOrpa..mpoB8JDIJI B C'1'81llt8PTHOI npon;e,n;ype, c.QU'l' B CRf!SS 

H8'l&IILIUDI IIPK6JIDeHIIE!II Jl JICIIOJIL3ytl'rCII ~ O~pa •a IIISCCDOB 

XCJ.lH • YOATE O'fC'18'1'0B HPD B ORpec'l'BOC'!'K WIS. ltp8C'fOB. 
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Pa6o'Ufe MaCCHBH X(150) , Y(150) CJiyz8T .!VIR XpaHeiDUI OTC'l8TOB 

HPD B OKpeCTHOCTH aHanR3HpyeMOro nneqa KpeCTa. llne'IO anrrpoKCH

MHpyeTC.fl np.HMol no MeTozzy MHK. IIpu HanR'IHH TO'leK, Y.rta.n:eHHHX OT 

np.RMOit 6oJiee 'l6M H8 2,5 UC , rl(e ~ - Blii60po"'HM OI{6HKa cpel(He-

KBal(paTJ.fl.!eCKOro OTKJIOH8HH.fl TO'l8K OT np.RMol, Blil6paCimaeTC.fl O.I(Ha 

HaH60Jiee YrtaJieHHM TO'lKa H npOI{8CC anrrpoKCHMal{HH no MHK IIOBTOp.fl

eTCR ~R OCTaBIDKXCR TO'l8K. 

llp~IIHaJibHHM MOM8HTOM RBJI.fl8TCH RJiaCCH~ OTC'l8TOB aBTO

MaTa B OKpeCTHOCTH RpecTa. 0TC'l8Tbl pa36HB81JTCH Ha 3 KJiacca. 

]{ nepBO!q OTHeceu OTC'l6TH 0 J,ll,a.JI6HH118 ITO K00p,II,HH8T8 Y OT 

HBII(eHBHX nJieq KpecTa Ha BeJIHtJHHY 60Jiee 16 OTC'l6TOB KOOpmKHaTiil 

TIHTHa HPD (6oJiee 25 MRM). Ko BTOpoMJ RJISCCY OTH8C6M OTC'l6TH, 

JieEa~e B 6JIRZHel ORpeCTHOCT.II nJieq KpeCTOB (yi(aJI8H.II6 M6H66 

25 MKM). K TpeTI:.eMY RJiaccy OTH8C8M OTC'leTH B OKpeCTHOCTH JJ:rtpa 

KpecTa. llo.n: JJ:D;poM KpecTa, HMeJOmero nne'ffi KOHe"!HOI TOJIIIIKHll, Mlil 

6y,n;eM nOirnM8Tb <JMrypy, o6pa30B8HHJil H8 yqaCTKe CJIIDliDlJI nneq B 

paloae ueHTpa KpecTa. CorJiacHo aToit KJiaccz~aUHH, nnetJo KpecTa 

npen;cTaBJIH8TCH D;BJMH OTp83KaMH IIP.fiMHX no 066 CTOpoHll OT Jll(pa 

RpecTa. 

Aim anrrpoJ<:CHMalJ,'Iill llJI8'l M6TOI(Ov'IMHK IIOrtnporpaMMa CR0SS H3 

HCXOI(HHX rtaHHHX B M8CCHBaX X'1ATE(400) , YI1ATE(400) OT61iipaeT 

H 3acunaeT B MBCCHBH X(150) , Y(150) OTC'l8Tiil HPD 

npRHa~examae nepBHM IJ;BYM l':JlaccaM H yn;oBJieTBOpHDmRe YCJIOBiiiRM 

I X - XFD/ > Dr/RTX • 

I .Y - y 0 (X)/ ( DYMAX (I) 
r.rte 

XFD - KOOpmKHaTa U8HTpa KpecTa, HBII(eHHM CT8H:I(8pTHOI npoue-

n;ypol o6pa6oTKlii KpecTa; 

y 
0 

( x) - KOOP,I(IiiHaT8 y B TO"!Re :x np.RMOI .JiliHiiiH, HCIIOJib3Y8MOA 

B CTaH,rtapTHOft npouezzype; 

DXVRTX - KOHCT8HT8, OTI(eJIHDma.fi (c H6ROTOpHM 38II8COM) Jll(po OT 

IIJI6'l Ha BCeX Kp8CT8X KaHH6poBO'lHOro ~pa; 

DYMAX - OrpaHH'lemie CBep:xy ~H TO'l6K rrepBOro RJiacca. 

B pa6otJeA Bepce HOBOA KaJm6pYJOmeA nporpaMM!i DXVRTX = 250 MKM, 

D"Thi_AX = Il5 MRM (100 ll 75 6I(HmiU OTC'leTa ROOpi(IiiHaT X II Y Ha 

HPD ) • Bcl:lltY B I(aJibHeAmeM llp.lt JK838HD 'U!:CJI8HHOro 3H8'lemi.fl 

KOHCT8HT 6yi(eM IIOJU>83JM6B8Tb, 'ITO OHH Blipall8Hll B e.I(i~Hl'!I{8X OTC'le-
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Ta ROOpmKHaT aBTOMSTa (2,5 MRM no X, z 1,53 MRM no Y ) , eCJni 

HBHO HeT JK838HRR e~ H3MepeHHR. 

YTO'lH6HHiile no M6TO~ MHK 3H8'l8HH.fl KOOpi(IiiHaT U8HTpa KpecTa 

XFNEW , YFNEW H TaHI'eHCOB yrJia HaKJIOHa IIJieq T1 NEW, T2NEW 

nepertaDTCH 'lepes napaMeTpH o6pameHRR K BH31i1BanmeA nporpaMMe 

FIDUC • 3TH YTO'lHeHHJile 3Ha'l6HHH ~a.n:ee HCIIOJib3YJOTCH KaJIH6pYJO-

meA nporpSMMol IIPH Blil'lHCJ16HHH RaJIH6poBO"'HHX KOHCT8HT. TaR KaK 

IIJI6'lH OpH6HTHpoB8Hiil nOI( 45°, a nOJIYIIJie~ KpeCTOB HM810T OI(HHaKOBJIO 

.!VIliHY H pacnOJIO:E6Hll CHMM6Tplii'lHO OTHOCiiiTeJibHO U6HTpa I<:pecTa, IJ;HC

nepcHSI x -Koopi(IiiHaTiil HalrteHHoro ueHTpa KpecTa 17;~o:::: o/fn, +v./-ln;__, 
rrte U:, :~- H u!J.-'Jv - OI{eHRiii .rtHcrrepce OTctJeToB HPD Ha nneqax Kpec-

Ta, a n 1 , "2 - ~CJIO TO'l6K Ha rrepBOM Iii BTOpoM nneqax. Ha liiHpo-

KYJl ne'l8Tb BH..I(86TCH .ItHarHOCTHKa, 6CJlli G; HJIH G2_ npeBbiiiiaJOT 

BeJIH'mHY SIGMAX (B pa60'lel Bepce OHa paBHa TpeM OTC'leTaM 

HPD no Y -KOOP,rtHHaTe, T.e. 4.6 MHM). 

E). BTopol mar aHanasa n;aHHHX B CRilSs - nOJIY"<IeHHe KOJIH-

'leCTBeHHoA 01{6HKH TO'lHOCTH Bhi,I(eJI6HH.fl cepel(HHH TpeKOBOro CHrHaJia 

Ha aHaJIH3HpyeMOM KpecTe. Aim nOJiyqeHHH 3TOI OU6HKH HCnOJib3YIJTC.fl 

OTC'l8TH HPD 1 IIOIIaBiml8 B Tp6THA M8CC. Bcero Ha I\alli(OM KpecTe 

!VIR 3TOro HCnOJib3JIOTC.fl OTCti8TH C TpeX COC8.I(HHX CTpoK pacTpa HPD , 

HaKpHBaDmHX U6HTpaJIDH,Jil 'l8CTb Jll(pa RpeCTa. TpH CTpol':H C'lHTaJOTCH 

rO.IJ;HllMH, eCJIH B HHT6pBaJI6 ( YFNEW-DYTCMX , YFNEW + DYTCMX ) 

HM66TCH e~CTBeHHHJ OTC'l6T Ha Ka:E~O! H3 3THX CTpoK. B pa6oqeA 

Bepce DYTCMX = 150 • ,lla.HHllA KOHTPOJib H606XOIJ;HM !VI.II HCMil'l8HH.fl 

60JibWRX HCKSXeHHA 8HaJIH3HpyeMHX OTC'l8TOB, KOTOpHe MOryT IIOHBHTb

C.II 38 C'leT TeHeBOro ~KTa B OTCtieTHOM KaHaJie aBTOM8T8 HJIH H3-3a 

nOHBJI6HHH ".J:tYXOB". Koopi(IiiHaTH TOtteR Ha TpoiKe CTpoR 0603H8'IHM 

( XL , YL ) , (XC , YC ) , ( XR , YR ) • 

CTaTHCT!ii'leCR!iii a.HaJIH3 npoH3BO.ItHTCH B npertnoJiaxeHHH, 'lTO 3Ha

'leHHR X -l':OOpl(HHaT H3B6CTHiil TO'lHO (OHH C~THBailTCH C I(8T'lHR8 

JIHHeibna nepeMememii H3M6pHTeJibHOro C'l'OJia HPD ) • Y'lHTiiiBM npH-

MOJIHHeibloCTb rpaHHU H:n;pa, Ml:l npHirnM88M rnnoTe3y 0 HaJJ:~ JIHHeA-

HOI perpecce cpel(Hero Y Ha x , rrpH aToM rrp.HMHe perpecc:~m 

CJI8B8 H cnpaBa OT U8HTpa KpecTa MOryT B o6meM CJIY'l88 He COBnartSTb. 

ilpH TaKHX HapymeHHHX B pa6oTe CXeMiil Bhi,I(eJI6HRH Cepen;HHiil TpeKOBOrO 

CHrHaJia, KaK OTCtieT ITO nepe.n;HeMY WIH 38.I(H8MY cppoHTY CliirHaJIS, 

C.IJ;BHr KOOP,mKH8Tii Ha nOCTOHHHJil BeJIH'U!:HY, He 3aBHC.ffiiiYJJ OT liiHpHHll 

CHI'HaJia, C.IJ;BHr KOOpl(HH8Tii Ha OIIp8I(eJI6HHJil ti8CTb liiHpKHll TpeKOBOro 

CHrHaJia, HnH IIpH KOM6HH8UD 3TRX HapymeHHA KpHBH6 perpeCCHH OCT8-
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IDTC.II IIp.iiMWv!H JU'IHR.RMR. IlOCTO.IIHHHI Cn;BID', He 38BHCJillll!l OT lllHpwn.l 
CID'HaJia, He BJIIDieT Ha odpadOTKY D;aHHIDC H3MepeHRI, T.K. npn aHaJIH-
3e pe3y~LT8TOB ll3MepeHJrJI HCIIO~L3yeTC.II BCer~a B33HMHOe n~ozeHJrJe 
~eMeHTOE CHJrJMKa, a He RX adC~HHe KOOp~HSTH B OTCqeTHOI CRC
TeMe nsMepnT~LHoro npndopa. Crryqa~ xe rpynnoBol c~BID' ua 
IIOCTO.IIHHY~ BenHqHHY dy~eT OdHapy.KeH IIpH Buqnc~eHHH cpe~Hel OillHd

Kll CWHBSHH.II pe3y~LT3TOB H3MepeHKft '£' rrorrepequoM H rrpo~O~bHOM 
CKaHHpoBaHHH ~dpoBoquoro Ka~pa • TaKHM odpaaoM, Jimiii, rrpH 
TOqHOM (B cpen;HeM) cpadaTHBSHHH CXeMH BH~~eHH.II Cepe~HHH CHrHaJI8 
ode np.aMHe perpecCHHc~eBa H cnpaBa OT ueHTpa KpecTa coBrran;BDT. 
Ha rrpoBepKe TOqHOCTH COBrran;eHR.II n:BYX ~~ perpe~rda3HpyeTC.II 
M6TO~ KOHTpo~R padOTH CXeMH ~~eHIDI U8HTpa TpeKOBOrO CHrHaJia 
B OTcqeTHOM K3HaJie CKaHirlpynmero 8BTOM8Ta. 

Ode ~HHH perpeccHH HMeDT Bcern;a od~ TOqKy B ueHTpe KpecTa. 

3a Mepy pacXOll:,li8HJili1 JT 11X J!IDIJil~ loW depelol B6Jl]llqHHY DITC 

- paCCTO.IIHirle no Y M~ .D;BJM.II Ilp.IIMHMH B TOqKe X= X
0 

+ DELTXY , 

rn;e X
0 

eCTL KOOpn;HH8T8 UeHTpa 8H~3.1lpyeMOro Kp8CT8, a DELTXY -

epen;Hee paceTO.IIHHe no X Me.,n;y n;BJM.II COCe.D;HHMH eTpoKBMH paCTpa. 
B odmeM e~yqae U8HTp KpeeTa H8XO.n;HTC.II Mex,n;y eTpoKaMK paCTpa, 
n03TOMY OU8HKOI paexo•n;eHHR lUlYX ~HHI perpeOcHRcnyKKT eTaTKeTKKa 

DICUR = ( YL- 2•YC + YR )/ (1- J3 ), rn;e 

f>= 2•DXC/ (XR- XL ), (2) 

DXC =min {I XFNEW - XL I , I XFNEW - XC I, I XFNEW - XR I} 

CTaTBeTHKa DICUR 38BHCHT OT 4 H838BHCHMHX ~yqaiHHx B~H: 
YL , YC , YR H XFNEY • HeaaBHeHMOCTb XFNEW OT ~yrlU ~-
qa!mix B~H ~en;yeT .113 TOro, qTQ IIPH Bli'll'I~eHHH XFNEW He 
Heno~L30B~Cb OTeqeTH HPD , nonSBmHe B TpeTHI ~ace. 

CTST.IleTHRH DICUR , Buq.ll~ReMHe Ha ~D;OM H3 KpeeTOB 

KaJIHdpDBOqHoro K~, paceMaTpHBaDTe.II KaK He38BHCHMHe, H6CMe~eH

HHe, HO H8paBHOTOqHHe K3MepeHHR KeKOMOI BeJIHtmBli DITC • .IJ.n.g 

n~qeHHR MHHHMaJibHOI rrorpemHOeTH B OU6HKe DITC H8D;O B03MOXHO 
Toquee Bli'll'I~Tb Bee ~01 eTSTHCTIKH DICUR , ~elcn 

~YHKUHel 4 ~a!mix Be.mrom • .IUtn Bli'IH~eHHR Beca oueBJIB8611 .ItKc-
nepcHil DICUR , ~eapH3Y.II DICUR B OKpeCTHOCTH MSTeMST.aqe-
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CKKX OUD;8HHI ~yqa!mix B~qHH. )lRenepcHH B~H YL , YC H 
YR 0,1{llH8.KOBH ¥1 IlOJiaraJJTCil paBHNMJil IIO~YCJMMe J:\HCnepcPII OTCqeTOB 
ua ~yx Meqax KpecTa ( B npe.l(~ax ~pa RpecTa nepen;HPII ~poHT 
CHrHaJI8 COBI1~88T C KpaeM OD;HOro Meqa KpecTa, a 38,D;HHI <fJpoHT -
C KpaeM n;pyroro Meqa). ~H'UUIY XR- XL MOltHO no~OJKHTL paBHon 
cpeD;H6MY paCCTOmniD Me~n;y COCeJl}lliMPI CTp0KaMH pacTpa, T.K. ~6-
PYDma.II nporpaMMa KOHTpo~pyeT paBHOMepHOCTb .D;BKEeHH.II CT~a HPD 
B npouecce cKaHKpomuuur Ka.n:pa. )lRcnepciDI B~RHH XFNEW onpe,l{enller-

.t -t CSI B!lpaEeHHeM,,I{aHHHM B KOHI\8 IlyHKTa A:tJ. /n1 + a;/n2 • 
OueHKa CT

1 
n:ncnepcHH JIPIH83pll30B8HH01t <f>y·HKURPI DICUR .I:!MeeT 

Bll.D; 
u2= 3. (Gj

2+ a-,_'l.) I ( 1 -J> )?. + D · <u}'ln1 +G;ln2 ) , 
(3) 

rn;e D - B~R'll'!Ha, rrporropll;I!OHaJILH8.1I KB8,n:paTy MaTeMSTH'ieCKOrO 
OUD;8HH.II ( YL - 2 • YC + YR ) • CrrecyeT 0~3TL, qTO Ilp.II MaJINX 
paCCTpoiKax OTCqeTHOrO KaHaJI8 BTOpol qJieH B BHpallteHHH (3) dyn;eT 
cymeCTB8HHO M6Hbme nepBOro H .i:!M MOXHO dyn;eT npeHe6peqn. TeM CaM!lM 
.D;RCIIepc.H.II o 'l. H Bee CTST.IICT.IIRH DICUR B aTOM ~ytJae MOryT dHTL 
nMyqeHU B nponecce o6padOTKH OTC'!eTOB I\pecTa H He noTpedyeTC.II 
38IIOMPIH8Tb napaMeTpH B D;OIIOJIHHTeJibHHX M8CCHB8X n;aHHIDC, OT~8D;H

Baa BQqHcneHIDI Beca n:o MOMeHTa, Kor~a dy~eT ~OCTYnHa oneHKa cpen;
Hero OT (YL - 2·YC + YR ) • TaKa.II B03MOEHOCTb OK83HBaeTC.II rr~e3-
HOI B ycnOBRRX orpaHRqeHHHX pe3epBOB CBOdO~HOI IIaMRTH 3BM. 

.JVm Hamero ~yqa.a 'rPIIDPIHNe 3HaqeHHJI B~H'IHH, <f>PirypnpYJ)mHX 
B (3), TSKOBH: o:; 0:::: Vz::::: 2.5 OTcqeTOB Y -KOOpn;RH8TU, 
n

1
;;:; n 2 ::::c40 , DELTXYc::.: 22 OTcqeTa X - ROOpn;HHSTI:l. liapaMeTp 

j>. MOEHO CqHTST:& p8BHOMepHO pacrrpen;~eiiiruM H8 [0.5, I) rrpH OI~eH
Ke epen:Hero B~a.n:a odoRX qJieHOB B (3). B 3Tru:: ycnoBltllX cpe~nee 
(] 'l. rrpPI~eHHO OUeHHBaeTCR BHpallteHReM 

2. 2, 
Cf :::= 75 + 0.0025• (YL - 2·YC + YC ) 

OTKJ~a C~e.l(JeT, 'ITO n;aze rrpH 50% OmHdKe B BQD;~eHHR cepe~ 
TpeROBOrO CRrHaJI8 BKJI8D; BTOporo qJI8H8 B (3) COCT8~ReT MeHee 4% 
OT B~a.n:a nepBOro (IYL-2•YC + YCI He rrpeBHW8eT 67,5 H D;OCTH
raeT aToro 3HaqeHIDI npz oTcqeTe Koopn:nHaTH no nepen;HeMY MH aa.n:
HeMY <fJpoHTY TpeKOBOro CRrHaJia). 

BTopol mar padoTH nporpaMMbl CR.t'lSS saBepmaeTcR sanoMHHa-
HHeM 3HatieHIDI CT8TPICTHKH DICUR ll ee Beca PICUR = 1/uZ .ll',}I.II 

odpa6oTaHHoro KpecTa. 
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B) TpeTHI mar pa60TI:i nporpaMMJ:i CRflSS - l'I3B.JietJeH.He Hl$>J:Na-

I..Um 0 pacnpe,qe.Jierum OTC'IeTOB B 6JIDHel OKpeCTHOCTH IIJie"! KpeCTOB 

(oTc"!eTOB 2-ro KHacca) R o pacnpe~e.Jiea:a:a OTC'IeTOB I KHacca. Oco

deHHoCTH B pacnpe~e.JieHRl'I OTC'IeTOB MOryT npRMO KrrH KOCBeHHO CBl'I

,qeTe.JihCTBOB8TL 0 TeX MAR KHHX 0~38X B OTC"leTHOM KaHane aBTOM8T8 0 

KOTOp!:ie TPY~O BCe npe~eTL 38paHee. iloaTOMY cpe~CTBOM OdHapy

aeHilJI OTK830B, TaRHX, KSR noRBJieHJie "qyxoB" xpecTa (MHoroKpaTH!:ie 

OTC"!eTI:i H8 IIJie"!ax) HJm Ha.n:JNl!e OGIRdOK B KSKRX-Jll'ldO nol'I"lBWC pa3-

p.f{q8X !lJ<>p.mpyeMI:iX KOOP,qiD!8T UeHTpa TpeROB:WC Cm'HanOB, CJIYUIT ne 

rHCTOrpaMMH OTKnOHeHl'J:I OTC'IeTOB SBTOM8T8 OT IIJie'l RpeCTOB. llepsaR 

rHCTOrp8MM8 OTpa&SeT ,qeTanLay~ K8pTRHY pacnpe~e.JieHRR OTC'IeTOB B 

ORpeCTHOCTH ± I? e~ OTC"'eTS KOOP,ql'IH8TLI Y • BTOp,aR I'HCTOrp8M

M8 - Od30pHaR H !lJ<>pMHpyeTCR R3 OTC'IeTOB nepBOro KH8CC8, OTCTORmRX 

OT ILIIe'l BIIJIO'l'L ~0 ±I50 e,WDUm OTC'IeTa ROOP,qRHSTbl Y (STO 

±230 MKM ,WIR Hamero 8BTct.!8T8 HPD ) • QqRH K8~ I'HCTOrpaMMI:i 

COOTBeTCTByeT HHTepBany Wfl'IHOI 0,25 H 5,0 e~ OTC"'eTa. 

TIQne3HI:iM cpe~CTBOM KOHTponR OTC'IeTHOro K8Han8 OK83anCR 8H8-

JIH3 do.m.umx JKHOHeHHI OTC"!eTOB B rpamm;ax JUJ;pa Rpec'l'a. Hx noRB

JieHBe CBHJJ;eTe.JILCTBJeT 0 BHXO~e H3 CTpoR O~Oro 1!3 CT8p!IHX ~BOH'I

HI:iX p83p,RqOB, "'TO 
0
K8R nOlt838Jl8 IIpaRTmta, He BCer~a OdHSpyuBSeT-

CR H8 HweDUKXCR TeCTOB:WC nporpaMMax. llpR JKHOHeHRl'I Y -ROOpJt)llH8TI:i 

OT YFNEW Oonee llell Ha J cpeKHeli:Ba,D;paTHt18CKHe OmH0JtH, H8 lllliipoJ<YD 

ne'ISTL BY.D;SeTCR IIO~po6HM ,JtHarHOCTRKS, B TOM 'IHCJie BOCLMepH"'!HOe 

npeqcTaB.JieHRe a6cOJIDTHol BeJIH'IRHI:i JKHOHeHHR ~ odecnetJeHHR orre

paTHBHoro 06H8py&eHHR HOMepa qBOR"'HOrO p83p,Rq8 (HJm HeCKOJILKRX 

p83p,RqOB), OTBeTCTBeHHO~ 38 CJta'IOR Y -KOOP,ql'IH8TI:i. 

6. B KOmte KaaltOro IlitKJ18 KSJIHdpoBRH IIO.D;nporpaKKa CALIBR 

Bl:i31iB8eT no~porpaMNY HIST,tlG .WI.II IIOI:tC'IeTa CJMM8pHWC pe3yJILT8TOB 

• Bllli;S'II: u u ne'la'l':& BlfeCTe c I'IICTOrpaiiii8MII pacnpe.xte.JieHBR OTC'Ie

TOB B ORpeCTHOC'l'H IIJie'i KpeCTOB. 

KcnoaayJI .It8BJUie, BB.JtOMeHHJie noz:tnporpaJoWOI CRIJSS o 50 

xpecTax, DpoCJI'.aBI[poBSBHWX B .~YX HBJipaBJleHIIJIX (nonepe'IHOM Iii npo-

.ltOJILHOM), non;nporpmo~& HISTf!G .WIR KaartOro cnocoda CK8HiiipoB8HilJI 

BH'UlCJIJieT cpe.ztHee 3Ha'leHiiie cpeztHe:KBaztpa'l'H'IeCJtU O'l'MOHeHJII OTC'Ie

'l'OB no 50 JtpeC'l'~ B ero ltliiCIIepcHil,TO'Ie"!HYil OU8HKY' BeJIH'IRHI:i DITC 

• ee ..-cnepcB,IteTM:&HYJl Iii o6sopHYJl ncrorpaMIOI. llac.,.a6 no6pa
aeHJIJI 06BOpHOI I'llC'l'OrpaMMH aB'l'OII8'l'H'I8CRJl Bl:idBpaeTCJI TaR, 'ITOOLI 

.xtaae npa HeBBa'IJ:'l'e.o.ROII '!Kc.l:e IIHOI'OKp8'l'BWX OTC'IeTOB JU MODO 6K1IO 

Jiei'lto 8811e'l'n:&. Bw.Jta'fY I'llC'l'Orpalllll u Dpo!fYJ! ne'IS'l'L Henocpextc'l'!leB-
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HO OpraHHayeT nO.ItiiporpaMMa .0UTHIS • ~ lleJI81 ,ltOIIOJIHl!TeJILHOro 

KOHTpoJIR R OTJiaqoK, ynpaBJIJm C nyJILTOBOI'O TeJieTalna 3BM COCTOR

H.HeM MOH!!TOpHLIX !PnaroB, MODO nOJIY"lSTI> BCnOMOr8TeJILHYJl ,ltll[arHOCTH

KY R pacne'ISTRY MSCCKBOB. 

llpH KSJIH6poB:Ke no Ype38HHOMJ .ItO 35 ,., KBJIH6poBO'IHOMJ Ka.ltPY, 

CO.z:tepza!lleMJ 20 nOJIYKpeCTOB lil 30 nOJIHI:iX Kpec'l'OB, 06l:i'IHO fCT8H8BJIB

B88M B "I" 24-1 MOHHTOpH!:il IP7Iar. B aTOM CJIYll8e nporpaMMB npoHa

BO,Itii[T o6pa60'1'RJ TOJILKO IIonBHX KpeCTOB. Ype38HHJ:il K8,1tp HCnOJIL3YeTCR 

nplil YCT8HOB:Ke \fBtll:&MOBOrO KaHana H8 35 MM A1!R HSMepemd H8 HPD 

!PBJILMOB c 5-MeTpoBoro Hc:Kpo:spro cneRTpoMeTpa OHffif. 

IloJiyro,ltOBOI OIII:iT S:KCIIJIY8T8UII[II[ HOBOI BepcHlll KaJnt6pYDJlel npo

rpaMMH CBH,IteTeJILCTBYeT 0 TOM, 'ITO OHS RBJIReTCR ~K'l'HBHHM HH

CTpfMeHTOM KOHT.POJIR ~OHlilpoBSHHR CKSHHPYillllero 8BTOM8T8 HPD. 

BeJIII['IHH8 CHCTeM8T~eCROI OWlii6KR B B~rte.JieHRJil cepe,ltl!HH TpeltOBOrO 

CHrHM8 He rrpeBI:iW89'1' I,5% nOJIHol WlilpRHI:i CHrHana. TO'lliOCTL STOI 

oueHRR no IO URKJISM K8JIR6poBKH paBHa 0, 5% IIIRpliiHbl cHraana. 

.llliTEP ATYPA 

I. B.ll.MwlmiGIH, B.H.IIIHraeB. KaJm6poBK8 OTC"teTHOI CHCTeMI:i CRSHH-

pyiillero aBTOMaTa Tlilna HPD. OHffif, I0-59'72, .Ilv6Ha, I97I. 

2. B.H.llllilraeB. OpraHH38UJ4R nponecca R3MepeHHR H o6pa6oTKH qm.nLMo-

Bol HH!PopMSUHH B nporpSMMHOM KOMnn9KCe HAZEl. OHffif, 

I0-5968, .Ilv6Ha, Ie?I. 
3. B.H.llllilraeB. B!:icTp,aR nporpaMMa R3MepeHilJI !lx>TOCHliiMKOB H8 cxaHH-

PYD!IleM 8BTOM8Te HPD C 8H8Jllii30M HH!PopMSUHH B peanLHOe BpeMR 

CKSHlilpoBB.HRli. OHffif, I0-6?99, .Ilv6aa, I9'72. 

4. B.H.llil'IraeB. CTpyxTypa MaTeMSTl'!'lecxoro o6ecne"teHKR R3MepaTeJID

Hol CliiCTeMI:i THII8 x00 ( HAZE ) • llporpaMMHpoBSHHe H Bl:i"'l'ICJll'l

TeJILHble MeTO,Itbl, Olfiill, II-4655, JJ,yOHa, 1969. 

PyxonHCb nocTynKJia B H3~aTeJibcKKn OT~eJI 
7 ceHTHOpa 1976 ro~a. 


