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Be,IJylllee H~O-HCCJie.I(OBaTeJILCROe ~pelK,ll;eHHe: 
Hayqiio-HcCJie.n;oBaTeJILCRMii IDICTHTYT H.n;epHoii ipll3HRH MI'Y, MoCima. 
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ARTya.JII,HOCTL rrpo6JieMH •• CoBpeMeHHaJI qJH3HRa :i.neMeHTB:P~ ~aCTmi; 
HCCJie,eyeT. Bee 60Jiee TOl!RHe cpH3H'l'.eCRHe ':iqxpeRTil H 3aROHOMePifOC'I'..H, .. 
nponcxo.w,:nme c oqeHL MMHMH BepMTHocTm.m. ,!WI HX o6HapY?Jt~m.He~6.:. 

,• ... . -., ,f,· ' 

XOAHMO µpoBO,ll;liTL .n;oporOCTOJilllHe 3RCIIepHMeHTil C TaRHMH CJ!'.OJK.HllMH .n;eTeR-
TOIJaMH,' RaR IIY3Il!)L.KOB!le RaMSpll H MaI'HHTHile CIIeRTpOMeTpll ,C qJOTorpaqm
qecRoii perHcTpariHeii moB B3aHMo.n;eiicTBHH qacTmi;. IlpH 3TOMII~aJOT
CH COTHH Tll~ li MMJIHOHil CTepeoqioTorpaipllii B ro.n;. 06pa60TRa IIO.I(06-
HblX BllCOR,OCTaTHCTH'Ie.cRHX 3KCIIepHMeHTOB HeMHCJIHMa 6e3 aBTOMaTH3arnm 
npoqeCCOB.H3MepeHHJI li aHaJIH;:18; II~eHHHX .ll;l;lfflil:lX C IIOMOIIILIO 3BM. 

B CoBeTCROM Corose B 70-x ro.n;ax 6wro BnepBHe paspa6oTaHo ycTpoii
CTBO tlCIIHPaJILHil:11 H3MepHTeJIL 11 (CH) ,n;JI.II aBTOMaTH'l'.ecRoro H3MepeHHH qJHJIL
MOBOii IDiqiop~ MeTO.I(OM CIIHPaJILHOro CRaHHPPBrurn:H OT.Beplll.lIHil co6HTHH, 

.!E.._, IO" H3MePfleMOH OIIepaTopOM oDWia BllIIYIIteHa napT_HJI H3 CIIllpaJU,HllX H3MepH-

TeJieiit1' pacc~TaH.HblX Ha ynparuremre OT COBpeMeIIHOii MaJIOH al:lM"oJieltTpO
HHRa-IOO". rOJioBHOH o6paaeq 6wr YCTaHOBJieH B OHHh, OTBeTCTBeHHOM 
ItaK 3a pa3pa60TKY np:a6opa, Ta.IC R 3a 003,I(aHHe ero IIO.mIOro THIIOBOrO 
MaTeMaTH'l'.ecRoro 06ecne11emw:, npHro,AHoro .wm pa6oTH BO -Bcex ipllsH
'lecKHX IDICTHTYTax, peIIIHBIIIIDC HCIIOJIL30BaTL CM. B RaqeCTBe 60JILIDOii 3BM 
,n;JI.II off - eine - o6pa60TRH .I(aHHHX: CRaillipOBaHHH 6wra Bll6paHa 3BM 
E3CM-6, HMeBmaHCH BO Bcex 3THX cpH3H'l'.8CRHX IDICTHTYTax,o6~e,ll;liHHBIDHXCH 
B ItOJIJia6opaqJ,IIO IIOJII,80BaTeJieii. CH~' . 

Ha MOMeHT 003.I(aHHll CM B owrn HeCROJILKO IIO.I(06HllX ycTpoiiCTB y-z.e 
HaxO,ll;liJIHCL B 3RCIIJIYaTarnm B HeROTOPilX qJH3H'l'.ecronc qeHTpax 3a py6elliOM, 
B TOM ~CJie B EepKIIli (ClllA) H UEPHe. 0,nHaRO B CHJIY PHM o6CTOHT8JILCTB 
Mb! He MOrJIH B YCJIOBHIIX OMHH RCIIOJIL30BaTL HX ~T8MaTriecRoe o6ecneqe
HHe B 'IHCTOM BH.I(e. K STRM o6CTOHTeJILCTBaM MOJKHO OTHecT~ xY~ee, Ka'leCT
BO cHHMRoB (60JI:&maH aamyMJieHHoCTL, MeHLmaJI KOHTpaCTHocii.) ,60Jiee BHCOKyx> 
aHeprRIO nepBK'llillX 'laCTHIJ;, ?,ieHldllyJ) paspemruacyD CIIOC06HOCT.L CH owrn, 
HaROHe~, orp~eHHH, HaJiaraeMble TeM 06CTOHTeJILCTBOM, 'ITO MaTeMaTH'l'.eC
ROe o6ecneqemre CH OWilf_.I(OJD!tHO 6wro CTaTL THIIOBHM, IIpH:ro.I(HllM_Wlli 
RCilOJIL30BaHHH BO Bcex OT.I(eJILHilX cpH3H'leCRHX qeHTpax, CHa6JKeHHilX T~LRO 
3BM E3CM-6. Ta.KHM o6pa30M, He MOrJIH 6HTL HCIIOJIL30BaHil HH nporpru.!Mll, 
HH npemeymecTBa 60JILIDHX 3BM,TaRHX, KaR CnC-6600 wm:' JC L _:I~6A. 
B TO lite CaMOe BpeM!I 6WIO ·He06XOAH:MO Bll.I(epJKaTL MHHHMaJil,HHe. ,Tpe60BaHRll 
no Ha,IlelltHOCTH H · CROpOCTH paOOTii llpOrpaMM qlWll,TJ)Blnm . ':a ItaJm6poB-----,,,.....--------· --- . ' . . ' ,, . ' 

ff AcTaxOB A.H. l!l: .n;p. owm, P.{9..-t~fctv.~~fi&, ~~?O· i 'T•, 
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Kn off'-~- . IloaTOMy paapa60Tlta HOBWC 8JII'O]?RTMOl3 H nporpaMM, ytm

Tl:lBaKIIIIDC Bli!llenepe"ll!CJiemrae Tpe60Brum1I H oco6eHHocT_H,srawrac:& Bec:&m aK-

TYaJII>Hoii sa.n;a'leit. ,, 

UeJI:& pa6oTH - cosnaT:& nplillt1Ia.n;HOe wiTeMaTH'lecKOe o6ecne'leHHe Mli 
"ff- eine - .KaJm6pC>BKlI H qJltl!LTPaitllli 'AaHJIHX, IIOCTYJl8,D.ltHX CO CIIlI

paJI:&HOl'O H3MepHTeJIII OHHH, nocTaTO'lHO 8~.KTJlllHOe Mli o6ecne'leHRII BH
COKIIX TeMIIOB ~3H'leCKIDC HCCJienoBamrll: IIJ?R MaCCOBl:lX H3Mepemm:x: CTepeo
CHHMKOB. ~ BTOl'O He06XO,D;lIMO 6WIO peIImT:& CJie,Izyl(lltlie npo6JreMH, HMeIO

IItRe CaMOCTOiITeJII,Hoe 3Ha'leHHe: 
- paspa6oTaT:& MeTo,rnmy·H 8Jil'OPHTMH ~WI:&TpaD;lilI namrux CIIlIP8JILHO

ro CKrumpoBrumll CTepeocHHMKOB c I-MeTpoBoit BO'AOPO,IJ;IIOH Ita.Mepu JIB3 IIPH
MeHJITeJII,HO K (ct -p)-aKCII0plIM0HTy IIpH lIMIIYJI:&Ce nepBlI'lHWC tiacTmi; OT 
8,5 ToB/c H 'BHme; · 

- paspa6oTaT:& MaTeMaTH'!ecKOe o6ecne'leHHe·IDITepaKTHBHoii cHcTeMH 
aH8JilI3a pesynTaTOB ~mu,TpaIJ;lIH namrux CIIlIPBJII,HOl'O CKrumpoBrumll C 
u;e.,r1,10 cnaceHRII co6HTHif, oTBeprnyTHX reoMeTp:r.I'lecKO:li nporpaMMOii, 6es 
IIOBTOPHl:lX H3MepeHH:li; 

- paspa6oTaT:& Ml'OPHTMH KOM!IeHCaIJ;lIH HeJIHHe:liHHX HCKaJKeHHli CH 
nporpaMMHHM nyTeM, a.itanTHpoBaT:& K8JIH6poBo'lHYIO nporpaMMY SCIIL P. 

Ha.y:,gaJI HOBH3Ha. CosnaHo WlT0MaTJI'leCKOe. o6ecne'leHHe. orf- Pine~ 
o6pa60T.KK 'AaHHl:lX CIIlIPMLHOl'O CKaHHpoBaHKll, BKJl!O'laIOIIlee B CBOii COCTaB 
nporpaMi.ly (!l1IJU,TPaIJ;lIH, nonyC.K8.RlJ.IY10 pyl{Hoe HSMepeHHe OT'AeJII,Hl:lX npoek
u:Hif TpeKOB 906HTM Ha x-. Y- 'CTOJiax CH ,l'I nporpaMMY .KaJm6poBKH 
CH c npennapl'.!Te.,rI,HOii KoppeKTI'IpoBKOit 'AaHHl:lX_K8JilI6poBO'!Hl:lX l'ISMepeimii 
C IIOMOlllI>IO ou:eHOK napa.MeTpoB JIOlltHO:li KPHBHSHH, ITOJIY'lSHHl:lX B pesynTa-' 
Te o6pa60TKlI.'AaHHl:lX HSMepeHRII cnell;l'IBJII,HOl'O TSCTOBOl'O o6~eKTa. 

Ha 6ase cTaHnapTHoro ~TeMaTJI'lecKoro o6ecne'leHM Mil rp~ec
Ko:li Cl'ICTeMH 3BM C,UC-6500 BnepBHe cosnaHa HHTepaKTlIBHO-'AI'.!MOl'OBafl 
Cl'ICTeMa aHMnsa pesyJI:&TaTOB l'ISMepeHM.c rtoCJie,IIJIOlllIDII cnacemieM co6u-. 
Tint, OTBepreyTHX npOrpaMM0:11 reoMeTplI'leCKOit pekoHCTpyKll;l'IlI. 

Ilpe,wrOJiteH H peaJII'ISOBaH 6HcTpllii Mropl'.ITM rroHcKa TpeKoBHX aJie
MeHTOB (KOPOTKIIX cerMeHTOB TpeKOB) MSTO'AOM IIOBOpoTHl:lX I'l'ICTorpaMM, 
naiootml: SHa'lJITeJI:&Hy!O BKOHOMHIO II8MlITR 3BM l'I BpeMeHI'I C'leTa. 3TOT Mro
PHTM MOliteT HaHTI'I npm.reHeHI'.le Mil on-fine- qJ,LJI:&TpaD;lilI·na.mimc CKaHHpo
Brumll Ha MMOii 3BM, nocKOJI:&ey aJiropHTM MoJKeT 6HT:& nOJIHoCT:&IO BHIIM
HeH C IIOMOlllI>IO cpencTB U:MO:li a~mpMSTH.Eal:: onepau;Hif CJIOJKeHmI, ~H'llITa-
HM l'I CnBHra. . . 

1 

· · i>aspa6oTaHa MeTomKa npennapHTenHo_ii qJltll:&TpaD;lilI 'AaHHHX·, naIOIIleii 
npID11epHo 4-XKpaTiioe co1tpameHI'Ie o6~eMa ircxowioif mI4JOpMa.D;WI~ · · 

. B PaMKax rrporpa.MM!l !pRll:&Tpall;l'Il'I·; 8.BTOPOM 6wm. paspa60TaHH CITOC06 
pacnpeneJieHRII na.MIITH 3BM, ,D;HHa.MWieCRalI HaCTPOitita'rrapa.MeTpOB ~Ml,T-
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paD;lilI B rrpou:ecce pacrrosHaBrumll TpeKOB co6HTWI, a Truoite rrporpa.MMHHe 
cpencTBa nOJIYlleHRII paSJilI'lHUX CTaTI'.ICTH'leCIGIX xapaKTepRCTRK o6pa6aTH
BaeMoii HHqx>pMa.IUm, Heo6xo~e Mli aH8JII'Isa pa6oTH KaK nporpaMMH _B, :· 

U:eJIOM, TaK H OT'AeJll>HHX ee "IB.CTeii. Sm IIpo:rp&'JMHHe cpe,n;CTBa ~aDT 
60JI:&myIO I'l'.16KOCT:& nporpaMMe rrpR ee HacTpoiiKe B SaBI'ICRMOCTR"OT KOHKpeT-
Hl:lX Tpe6oBaHI'Iii H oco6eHHocTeit ~awwx aToro aKCIIepm4eHia. • · 

Paspa6oTaHHafl MeTO'AI'.!Ka KOMIISHCaIJ;lIH JIOlltHO:li KPRBRSHH, BHOCRMOii . . . . .. 

CH B naHHHe B npou:ecce RSMepeHl'Iii, 60Jiee BKOHOMR'!Ha c TO'lKH.speHM 
IIaMlITR SBM/no cpaBHeHRIO co crroco6oM KOMIIeHCaIJ;lIH c IIO~IllI>IO Ta6.7Imi;H 
ncKaJKeHHif 7/ R 60Jiee rrpncrroco6.7IeHa Mil ncnOJI:&SOBaHM~yrHMR pas
pa6oT'llIKaMR aHMOI'l'I'!Hl:lX RSMepHTeJII,Hl:lX cRcTeMHa dase·CH. . . . . 

Pe8JII'Isap;ruI. Cos~aHHoe MaTeMaTH'lec1toe o6ecne'leHI'.le 6wro ycrreru
HO orrpo6oBaHo B xo~e MeTo~ecKoro · aKcrrepHMeHTa no o6pa6oTKe Ma- . 
TepnaJioB, ITOJIY'ISHHHX rrpn R$MepeHRR cTepeocHI'.IMKoB (o<.- j:>)-a1tcnepID11eH
Ta rrpn lIMIIYJI:&ce. rre pBlI'lHWC ti:acTmi; 8 , 5 rsB/ c Ha CH, . R sa no.CJienHJie nna 
rona,KOI',IJ;a OHO 6wro yconepmeHCTBOBaHO H MO~epHHSI'Ip0BaHO B xo~e Me
TO~ecKIIX pa6oT no -COS'AaHHIO RSMepRTSJII,HOii CRCTeMH Ha 6ase CH OWIB. 
B HaCTOJIII{ee_BpeM!I paspa60T~Oe MaTSMaTH'lSCKOe o6ecne'!eHI'.le BXO'AI'.!T 
B COCTaB 3TOtt CRCT,eMH KaK ee HeOT~eMTieMafl. 'l:aCTI,. 

IIpaKTmecRruI ueHHocTI>. Paspa6oTaHHoeanTopoM MaTeMaTH'lecKOe 
o6ecrre'leHI'.le .wm:· of°-f- €ine-o6pa6oTKli 'AaHHHX crrn:paJI:&Horo cKaHHpOBaHM 
MO~eT 6HTI, RCilOJI:&SOBaHO B Ka'leCTBe TRIIOBOl'O·MaTSMaTH'lSCKOl'O o6ecne'le
HM nsMepnTenHHX cHcTeM Ha 6ase aHaJIOI'l'I'!Hl:lX CH, KoTopue HaxO,Il;ilTCH 
Ha CTa,nlm paspa60TKH B ~yrroc ~Sl'.l'lecruIX U:eHTpax CCCP; 6es oco6m: IIe
pe~eJIOK, nOSBOJIIDI TeM 08.MllM YCKOPHTL npou:ecc BBona., BTRX CRCTeM B . 
3KCIJJIYaTall;l'IIO. KpoMe'Toro, oTnenHHe paspa60T.KK R Ml'Opl'ITMH, XOTJI OHI'I 
npe,IJ;IIaSHa'leHH Ml{ orf-eine-o6pa6oTKH.'AaHHHX CTIHpaJII,HOl'O CKaHHpoBa
HRII, MOryT OHT:& RCilOJI:&30BaHH Mli o6pa6oTKH ~aHHl:lX CRaHRpoBaHM B ' 
o n - .e i,, e. - pelKI'.!Me • 

06~eM pa6oTH. B 'Al'.!CqepTaD;lilI HSJiaraIOTCH MeTO'Al'.!Ka, aJil'OPHTMH 
H rrporpaMMH, KOTOpHe JierJIH B OCHOBY MaTeMaTJI'lSCKOI'O o6ecne'leHM 
off- eine- o6pa60TKH ,namrux CIIRP8JILHQl'O cKaHHpo:BaHWI~ CO:'!'AaHHOl'O aB-

TOpoM sa noCJie,I(lme 7 JieT • .ILRccepTau;M COCTOlIT Ha B'.BeneHM, ImTR rJiaB, 
Srut7IXl'leHM H CIIlICKa JIHTepaTypu . RS 70 <HaRMEJHOBaHHli~ . 

B nepBo:li rJiane 'AI'.!CCS,PTaIJ;lIH IIOCJie KpaTKOl'O o6CYJK,IteHRII HaR60Jiee 
pacrrpocTpaHeHHHX cKaHHp~y~~po:li(?TBH_cnoco6oB l!S~peHRII 9Tepeo
CHHMKOB C TpeKOBl:lX Ita.Mep paccMOTpeHH oco6eHHOCTlI paCIIOSHaBaHM o6pa-· 
SOB B ~SHKe BHCOKIIX BHeprH:11 Hero cneu:K\IlRKa npRMeHI'.!TeJII,HO K <pRJII,Tpa
ll;l'IH 'AaHHHX.CKaHHpoBaHRII.OTME!'laeTC!{,'lTO BOSpaCT8DllruI CJIOlltHOCTI, o6pa-
60T.KK pesynTaToB· coBpeMeHHHX aKcrrepRMeH~oB rro Mepe pocTa sHeprmt 
nepBR'IHHX 'laCTmi; Tpe6yeT He TOJII,RQ BHCOKOtt CTerreHH aBTOMaTHSaIJ;lIH HS-
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MepRTeJII,JruX CRCTeM, HO·R OW{OBpeMeHHO RX :rR6ROCTR, T.e. B03MOlKHOCTR 
qeJioBeqecRoro BMemaTe.l!bCTBa B 00060 C.liootHHX CHTyanwrx. IlpIDVIepOM Ta
ROH cpaBHHT0RI,HO ,nemeBoil, HO ,I(OCTaTo~o TIPOH3BO~TeJII,HOli H aqxlieRTHB
HOli cicTeMEl MO.llteT CJIYJKRTii "cmprun,mra H3MePHTe.l!b". PaccMoTpeHH npHH
IUIIIH OCYllleCTBJiemm: cTIRpaJIIiHoro cRaHRpo:samm n npIIBe,neHH cpaBHHTeJIIi
HHe xapaRTepHCTHRR H3BeCTHUX nporpa.MM qiwrI,Tpa.I(IDI ,namiux CimpaJIIiHOI'O 
CRaHRpoBaHim~ 

PaccMOTpeHH ocHoBHHe xapaRTepncinm CR owrn, aTarm o6pa6oTm Ra
MepHHX CHHMROB n CTPYRTYPa ero MaTeMaTHqecROro o6ecneqemm: (pnc. I). 

B Rmme rnaBll cqiopM,Y~poBaHH BllBO,I(ll, 06'I>fICHlIIOlltRe Heo6.XO,IJJIMOCTI, 
003,namm cnermaJIIiHoro MaTeMaTnqecRoro o6ecneqemm: CH owrn wm: o6pa6oT~ 
RR pe3yRI>TaTOB BllCOROSHepreTnqecRIDC 8RCTiepID1IeHTOB, 0 ROTOpUX yllte yno
MHHaJIOCI, Bllme. A TaRllte paccMOTpeHH OCHOBHHe xapaRTepHCTHRR 003,I(aIIHOI'O 
MaTeMaTmecRoro o6ecrieqelm:I , TaRRe, RaR Ha,I(0lltHOCTI,, a/fJIJeRTHBHOCTI,, 
a,nanTnpyeMOCTI, H M06R7II,HOCTI,. 

Bo BTOpoil rRaBe OTIRCaHH HCTIMii3Y0MEle M0TO,Itll qiwriiTParmR R CTPYRTY
pa nporpa.MM!:l FIL TR • .IJ.IDr Toro, qTo6ll 06ecneqm1, .nocTaToqHYIO cKo
pocTii o6MeHa c BHelUHRM ycTpoliCTBOM BO BpeMH: qiwriiTParmR Bee ,naHHHe npe,n
BapnTeRI>HO_ KOTIRPYIOTCSI C Mal'HHTHOli ReHTll Ha ~CR. 

. . . 
.Ua.n:ee'HMO.llteHa MeTO~Ra npoBepRR RaqecTBa RaR BXOWIUX, TaR R Bll-

xowrux ,I(aHH!lX n paccMoTpeH BOTipoc pacnpe;neRemm: TiaMl!TH 8BM Me.llt,I(y OCHOB
HHMH wi.ccmwm HHqJOpmD;IUI. 

Owroil: R3 HaH6Mee Ba.lltHHX qiyHRD;Ril: nporpaMMH FIL TR .fl:BJI!I0TCSI 
KOHT.POJII, BXOWIUX ,I(aHHHX, TaR RaR 8TO TI03BOJIR:eT onepaT:HBHO 06HapYJltHTI, 
c6on B pa6oTe·Cl1, npe,noxpaH.A:eT nporpaMMy oT omn6oK, coKpaIJlaeT 061,eM 

BWmMemtli H. rRaBHOe, TI03BOJIR:eT na6e.11taTI, onaCHOCTlI BHeceHH.A: 
RcRa'1iemtli B BUXO,I(Hlle cp:aanqecme napaMeTpll. B nporpaMMe npe.IJYCMOTpeHH 
TPR Tmra npoBepoK: 

I. KoHTPQRI, nacTIOPTOB C06llTHil:, TI03BOJ.UIIOIIlRii 6paROBaTI, HeRaqecTBeH
HHe R3MepeHR.A: Ha CTa;n:aR BBO,I(~ ,I(aHH!lX. 

2. TipoBepRa RaqecTBa R3MepeHHil: penepHIDC KpecTOB, COCTOffillaSI B cpaB
HeHHH paccTO.fl:Hltli Me.llt,I(y BepmHHoil: co6HTHfI :a RaMepeHHHMH penepHllMI! Kpec
T&m C COOTBeTC~BYJOOlHMR 8TMOHHHMH paCCTOJIHHfIMII. 

3. TipoBep.Ka MOHOTOHHOCTH pa,n:aycoB H mara cIIRpamr, : ~To 
II03BOJIII8T o6HapymIBaTI, KOJ.[I,I.J;eo6pa3Hlle nponyCKR ,I(aHHHl:,Bll3BaHHlle c6om.m 
CH. TaRllte TipOH3BO,ltllTCSI H8ItOTOpa.JI IIpe,nBaJlHTeRI>Ha.fl: IIpOBepita ItilqecTBa 
cpMI,~ (HaJill'ille IIY'IKOBHX TPeitOB, OTCYTCTBJ/Ie me IIapa.1IJ.[eJII,HOCTH on-
nrqecKo:li ~a.ae H T • .I(. ). · · · 

1 

3aTeM paCCMOTpeHH oco6eHHOCTR OCHOBHUX MaCCliBOB ,I(aHHHX JI! onepa-
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mm mm HRMH, B pesyJII,TaTe llero rrpe.n;rroJKeH oIITHMaJ.11>:mrl1 BapUaHT xpa
HeHmI 'Aamrn:x B IIaMiITH 3BM, ocHoBaHIIHii Ha U'Aee ux pasMemeHWI B O'A
HOM Macc:ime 6es IIP0!',18JKYTROB. 

,B T06TI,8H r~aBe orrucruru OCHOBH!le a.nropUTMl:l pacII03HaBaHRll Tpe
ROBHX a~eMeHTOB, UX IIPOCJI6lKHBaHmI, rr~eHWI MaCTep-TolleR H M8TO'A 
I!'A6HTH~HRaIJ;lill TpeRoB-~aTOB, 

B RalleCTBe ocHoBHofi MO'Ae~ TpeRa B rrporpaMMe FIL.7R 
HCIIM1>3Y8TCH rrpu6Jmlf.eHHoe IIOJUIPHOe ypaBHemre ORPYJKHOCTH CJie.n;yIOIJ1ero 
Bl!'Aa: 

0 .. 0 0 1- o(. R 1- r/ R ~ 4 · 'R :5, 
(I) 

I'.Il:6 0o - yro~, IIO'A ROTOpllM TpeR BHXO,ll;HT HS Bepmmm C06HTHlI; 
'1 ,;,,, 

o( • ,2i - IIO~OBHHa RPHBH3HH ORPYJKHOCTH C pa,n;eycoM 'Z ; a 
r.., o<1/6 . B rrpouecce gJWII,Tpainm, T-Ol!Hee, IIPH npoCJieJKHBamm, 

MO'A8~1, TpeRa MeIDieTCR OT llpOCTefuneii JmHeIDIOii MO'AeJIH 

0 "' 6 0 + o<· R 
(2) 

.1(0 6Mee CJIOl!UiOH, BKJJJO'faIOllleii lt03q$IIJ,ReHTH p,, o' B 3aBHCl!MOCTH OT 
Hanp~emm npOCJieJ!WBaHHJI ~ KpHBH3Hll TpeKa. 

B naparpaipe 3,2 paccMOTpeH 6HCTplll1 a.nropHTM peaJIHsainm M8TO'Aa 
IIOBOPOTHllX rHCTOrpar~A )];)III pacII03HaBaHrul Tp6KOBHX·s~eMeHTOB. !l?op~I,
HOe IIP8'ACTaBJiemre .riaHHHX C11 B IIp,lIMOyronHofi CHCTeMe ROOP'AUHaT ( R, $) 
'AaeT M8TO'AY IIOBOPOTHHX rHCTorpaMM npeHMYJ!leCTBO np:a IIOHCRe TP6ROBHX 
a~eMeHTOB, TaR RaR np:a TaROM TIP8'ACTaBJI8HHH TO'IRH Ha TpeRaX o6pa3YJOT ' 
IIO'ITH npru.rue ~HHHH C paMHl!HW.lll HaKIIOHaMH B 3aBHCHMOCTH OT RPHBH3Hll 
COOTB8TCTByromux TpeROB ( CM. p:ac. 2). 

:R .. . . .. ....... . . . . . . . .... .. . . . .. . .. . . . . . . . . . . . . . •-• . . . . .. . . ., ... . . .. ..... -· :!.=·· • 
!: :f ·· .. :: ':· 
it•;: 
• :!, .. -~· 

. . .:;. . 

. . 
l'Hc. 2 

6 

-: .. 

. . . . . .. . 
:• .. :; .. .. , , . 
:: . 
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ii 
:/ 
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·;'~ ;1;_\ 
\{I ,, 

'i ,: 

11 ,, 
1, 
\1 

l 
'1 

) 
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1 ,a 
\( 
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, I 
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~Rll,ROHaJil>HalI cxeMa 6ucTporo a.nrop:aTMa 'AOCTaTol!Ho rrpocTa n 
COCTOHT B npoeRTHpOBaHHH BC8X TO'feR ( R; , 0;) i = t--;7} , IIpHHa.n;7I8'1talllHX 
06.JiaCTH rHCTorpaMMIIpoBaHrul, Ha II,PlIMYIO R = R ,nin IIO'A pa3HllMII yr~a
MH o( * ( °k:: 0, :t 1. , • • • :t N - HOMep HaK1IoHa rrpoeRTIIpOBaHRfl) H B 
rrepeCOl)THpoBRe pesy~1,TaTOB rrpoeRTHPOBaHrul )];)III TIOCTpoeHHlI rHCTOrpaMM; 
COOTB8TCTByromux IIMOCaM O'AUHaROBOfi IIIIIpHHU A 0 • 

IlORa3fil!O, 'ITO rrpoue'AYpa npoeRTHpoBaHmI TO'IRH (li';, e,) j-tt CRaH
~ ocymecTBJilI8TCil IIOCJI8'AOBaTeJII,HUM hepeXO'AOM OT O'AHOro 3HalleHlllI R 

• A6 'APyroMY rryTeM rrpu6aBJieHHlI ROHCTaHTH J N R sHalleim!O rrpe-
~efi npoeRIJ,RH ( j - HOMep CRaH-~, j = I,2, ••• ID). 

Ilo, OROH'lamm npouecca rHCTOrpaMM!IpoBaHrul C ~ -M HaKIIOHOM Bee 
3HalleHHlI rHCTOrpaMMU cpaBHHBaIOTCil C HeROTOPHM noporoBblM 3HalleHIIeM,H 
B CJ!Yllae npenmneHIDr rropora ~PMHPYBTCII COOTB8TCTBYJOII1Hll 3~8M8HT TpeRa. 

"\1 HT!C.' ' '• 
IlOCRMI,K,V rHCTorpaMMHpoBaHIIe C IlOCTOlIHHllM rroporoM MO~eT 'AaTI, OTp:aua-
TMI,HHH pesynTaT rrp:a Ha.JIWrim peaJII,HOroTpeRa, oco6eHHo B CJ!Yllae IIOHC-,, , , 

Ra B~SH onopHHX TO'leR, TO IIP8'AYCMOTpeHO 'AUHarA!IlleCROe H3M8H8HH8 rro-
pora PB rrpe'AMax [ P.,,.i .. , !?,....,.], w6npaeMUX B SaBHCHMOCTH OT MecTa 
IIOHCRa. 

IlpHMeHeHHe omrcaHHoro a.nropHTMa-II03BOJIBJIO B IIMTopa pasa IIOBUCHTI, 
TO'lHOCTl> rncTorpaMMHpoBaHHlI H B TO JKe npeMll coRpaTHTl> pa6o-qyro IIaMiITI, 
wm xpaHeHHlI MaCCHBa rHCTOrpaMM c 4000 CJIOB 'AO 360 CJIOB 3BM, IIO'ITH B 
3 pasa YCROpHTI, rrpouecc IIOHCRa. KpoMe 3TOro,:acnMI,30BaHIIe ROCB8HHOH 
~ecarnm wieeR.rHCTOrpaMMUTI03BOJIWIO ocymeCTB7I/ITI, rHCTOrpaMM!IpoBaHHe 
C IIIIIpHHOH HHTepBaJia, paBHOH 0,5~ B OT'ASnHHX y-qacTRaX06JraCTH rHCTO
rpaMMHpoBaHmI_(B ROTOPIDC B O'AUH RaPMaH rHCTorpaMMU non~aroT TO'IRH cpa-

' sy 'AByx ~3RHX TpCRO~ . 

.IJ:a,ree B rJiaBe 3 HMOlKeH M8TO'A HaxQ)K'AeHHlI TpeROB, ROTopue He II0.1(
,naIOTCil o6HapYJKemnii o6Hl!Hb!M rryTeM (HaIIpHMep, TpeRH, BXO~e B "ysKyro" 
napy). MeTO'A ocHOBaH Ha nepeHoce rrOJIJOca crrupa.n1>Hofi pasBePTRH B onopHyro 
Tolley ( Xonr , Yonr ) , :asMepeHHyro onepaTopoM Ha HCROM~M TpeRe. 

B naparp$ 3.2.2 OIIHCaHa MeTO,ll;HRa H3MepeHHlI OT'AMl>HHX rrpoeRIJ,Rii 
TpeRoB co6uTim Ha )(-, Y-cTMax CM B.PeJKHMe PY'!HOI'O conpoBO]K,l(emm 
B CJ!YllalIX, ROr~a aBTOMaTH'!ecRoe ux HSMepeHHe mm pacrrosHanmme Henos
MOJKHU (CJia6asi KOH~CTHOCTI,, 60JU,IllaJl Kpnrm:ma, llOJIHOe HaJlOlKeHHe CJle.I(OB). 
IlpHB8'A8Hll TaioKe pe3ynTaTli HCCJI8'AOBaHHlI a~RTHBHOCTH H3Mep8HHlI onop
HHX TO'l8R H OT'AeJII,HHX rrpoeRIJ,Rfi TpeROB Ha x-, Y- CTOJiax CM. 

B nap~ 3.3 pacMoTpeHa s~a-qa npoCJiellCIIl3aHR!I HaitneHHllX TpeROBIIX 
aJieMeHTOB, IlpoCJieDBaHIIe OCymBCTBlllI8TCil IIO'Ar0HROil no HaHAeHHllM TO'lita.M 
TpeRa KpHBOil: BMa ( I) MeTO'AOM HalIMeHl,IIIIIX KBa,IWaTOB · C IIOCJI8.IIY1{lltl'IM rrpe~-
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CKa38.!IlleM IIOJIOiKeHIDI. TOtJ:roI Tpe.Ka Ha CJie.DYK111eii C.Ka.H-.rrmnm H IIOCJie Ha
XOJKJJ;eHIDI ee B ·ITpornoanpyeMoii o6JracTn ~ ITOBTop~oii rro.uroHKoii, HOBllM 
ITporH03HpoBrumeM H T • .n;. Ha .Ka.JKJJ:OM aTarre BH6paCHBa!O'l.'ClI TOtJ:roI Tpe.Ka, 
OTCTo.mime OT Hero 60Jiee tJ:eM Ha YTP0eHHYJO_BeJIH'lllliy cpe.n;HeKBa.IijlaTHtJ:
HOI'O YMOHeHK!I. IlpH ITpoCJieJKHBaHIDI B .KatJ:eCTBe Mepu MH30CTH TOtJ:eK 
6wra BH6paHa .n;e.KapTOBa MeTPH.Ka, B KOTopoii, HarrpHMep, paCCTOJIHHe TOtJ:
roI ( R; , 0; ) OT KpHBoii (I) H3MepileTCH ITO ,ire 

~ j .. I\\ I e i - eo - o( 1 R - r 1~i - 0 Rt I 
I_{atJ:eCTBO rrpe.n;c.Ka.3a:HH/I OtJ:epe.n;Hoii TO'!Kli Tpe.Ka y,n;aJIOCn CYJ!l0CT-

BeHHO YJIY'IlfilITn aa CtJ:eT HCITOJTh30BaHHll BH,n;aBaeMoii CH owrn HH(l)Op~ 
06 OKOH'!amm .Ka.JKJJ:OI'O o6opoTa CITHpaJIH. 

Pam.iellleHHe KOOp.n;HHaT TotJ:eK TPe.Ka :s pa6otJ:eM MaCCHBe B rropil,Il;Ke, 
COOTBeTCTBYJOl!l0M HOMepaM C.Ka.H--.mnmiiJCYllleCTBeHHO o6Jrel"IWIO oprrumaanmo 
ITpouecca I!poCJieJKlmaJm!I H IT03BOJIWIO HCKJIIOtJ:HTI, rrpoue,n;ypy o6paTHOr0:IIe
pepacrrOJIOJKeHIDI TOtJ:eK Tpe.Ka B y6HB8.IOO.leM ~ B03paCT8.!0llleM I!Opil,n;KS HX 
pa.n;nycoB B 3aBHCHMOCTH OT HarrpaBJieHK!I I!pOCJI0lRlIMRJW • 

CJre,n;yeT OTMeTHTn BaJKHOCTn npalill.lU,HOCTH KpRTepneB OTCeHBaHIDI JIOJK

mrx: oTc~eToB H oco6eHHo .n;HHaMWiecKoro :aaMeHeHIDI MO,n;eJra B xo,n;e·I!po

CJieimBAHHfr -rpexa wm IIPH ero o6PHBe• B naparpa4le 3.4. pac~oTpem,z 
MeTO,IJ;H IIOHCKa' TpeKOB BMH3H onopmix TOtJ:eK. ' • . 

. ,- . ,, 

B KOHUe .rJiaBI,l paccMOTptma ITpo6JreMa RCKJIIOtJ:eHIDI ,n;y6.JIH.KaTOB Tpe.Ka. 
Ha ocHoBe HCCJie,n;oBa.mm BJiltfIHRfl pa3JIHIIHHX rraparreTpoB Tpe.Ka Ha ero 
.KatJ:ecTBo 6wm ccJioPMYJIRP0BaHH.Tpe60Brum,:i:, KOTopHM o.n;HoBpeMeHHo .n;OJDKeH 

y.n;OB7IeTBOpilTn "xopolllltii" TpeK. . • 

B tJ:eTBepToii rJiaBe paccMoTpeHH rrpo6JreM1,I 8.HaJIH3aH crraceHIDI co-
6liTRii, OTBeprHYTHX reoMeTpmeCKoii I!pOrpaMMOii, H MeTO.n;mta I!pe.IJ;Bapn
TeJU,liOH <pHJII,TpaD;lllI (I!pe<pHJII,Tpa:u;m) ,n;ammx CIIl!paJII,ROro Citalllq)~Ba.HlIH. 

naHI,I KpaTroie xapaKTepHCTRKH TepMIIHMbHOrO YCTPOHCTBa 8.BM 
CnC-6500 Ha 6aae HHTepaKTHBHOI'O rpa@I'IeCKOro .n;RCITJie.lI ''TeKTpOHHKC 
40I2(4QI4", rroaBOJI.IIIOllterowcBetJ:HBaTn .n;o 1023 x 78I TotJ:eK H 06ecITetJ:H- :. 
BaI<lllero o6paTHYJ() CB.II3n C 3BM, KOTOpaJI"OCYI!leCTBJI.IIeTC.IIiC.IIOMODU,I) KYl)COpa, 
mmOJIHemroro B ·mme nepeKpecTM,nepeMelllaeMoro no aKpaey-.PacCMoTpeHJ,I, 
qco6eHHocrn ero MaTeMaTHtJ:ecKOro o6ecrretJ:emm:, Ha 6aae_ KOTQPHX:coa.naia, 
paccMa!PHBaeMa.lI CHCT,eMa_ 8.HaJIH3a Il cnaceHIDI. TpeKOB., . _ 

Coa.n;aHHaa: CHCTe:Ma o6ecrretJ:HBaeT 8.HaJIH3 I0-I2 co6HTHH B tJ:ac H 
II03BOJIJie:T .pa6oTaTn C: .n;By-MlI THilaMH .n;a.HHHX: , . 

-. c peayJinTaTaMH CitrumpOBaHH.11, 

:.:: peayJinTaTB.Mli qlllJI!,~. · 

8 
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PacCMOTPeHa MeTO,n;HKa ITpeqMJinTpaUilll ,IJ;aHHhlX CITHPaJinHOro cruurnpoBa-
mm. Heo6xo.n;HMocn B paapa6oTRe pea;ruayromeii ee I!pOrpaMMH 
,ll;1I.lI CORpamemm o6MMa BHCBetJ:HBaer,rux ,n;aHHIDC 6HJia Bli3B8.Ha l.IDJIHM 6HCTpo
.neiiCTBHeM .Ka.HaJia CB.II3II TepMllliaJinHOI'O ycTpoiiCTBa c 3BM C.I(C-6500. Paa
pa60TaHHafl MeTO.n;H.Ka ITpecpMnTPaUilll, OCHOBaHHall Ha OTCJieliillBaHIIII ITO Me
TO,n;y llIIIYP0B,IT03BOJI.IIeT COKpaTIITn 06'beM .n;aHHIDC CITHpaJinHOro cruurnpoBamm: 
B 4 paaa 6e3 IIOTepII IIOJie3HOii IImpopr.'!3.UlIII (pIIc. 3,4) II MOiKeT 011Tb ITpII
MeHeHa ,ll;1I.lI HCIIOJin30B8.HWI B On-eine;.. pe.lKHMe. 
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PRc.3. IIpe,n;CTaJ3Jiemi:e B ,n;eKapTOBIDC KOOp,n;HHaTax.HepeKpeCTne Kypcopa 
Y.Ka.3I,IBaeT Ha TpeK 2. IIpilMa.lI © o6pa30BaIIa MHruKeCTBOM CJIYiK80-

lillX TotJ:eK 0f,.ff ' pa3,IJ;eJIIIJOIIUDC BHTKH CI!HpaJIII • 
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B IIllTOli r~aBe .I(llCCepTarnm paccMOTpeHa rrpo6JreMa KaJIB6pOBKll CH,n 
OilllCaJia rrporpaMMa KaJIB6pOBKll SC ,IJJ.. P . PaCCMOTpeHa MeTO.I(llKa orrpe
.I(M~HIDI H y,IeTa CHCTeMaTll'IeCKIDC llCKaJKemtii peay~nTaTOB ll3Mepemm CTe
peocimMRoB Ha Cll. 

B rrpouecce H3Mepemra Ha Cll Ral-iepHHX CHllMKOB IlOJIBJIIIeTClI ~OJKHa/I 
KPllBll3Ha, Be,n;yma/I K He6~IllllM, HO CllCTeMBTWieCKUM HC.KruKeHIDIM lp1I3H"Iec
KIDC rrapaMeTpoB, "ITO oco6eHHO CKa3UBaeTClI rrpn BIICOKIDC :rnepnmx. Harm- '. 
"Ille 8THX HCKaJKeHHii OT"leT~O rrpOJIBJIIIeTClI rrpn CKaHHpOBaJllill TeCTOBOro 
o6~eKTa,IIJ)e,U:CTaBJIJIJClllero C060ii Ilpm,zyIO JIHHHIO, BMWIHHa rrpqv6a .U:OCTHra
eT ID-15 MKM Ha MUHe 40MM (cM. pnc. 5). ll~Me,n;oBrume / 7 Il0Ka38JIO, 
"ITO TaK!le HCKalKeHIDI .I(OCTaTO"lHO CTa6RJII,HH BO BpeMeHH ll MaJIO 3aBHClIT,OT 
yrn~ paaBopoTa ITPffMOii rro OTHomemno K rrOJIIDcy crrnparrnHoii paaBepTKll.·B 
llTOre Ilp8MOJK8H IlpoCTOii.aJiropHTM KOMIIBHCarnm MB,eyIOIJlero Bll.I(a: 

0; = 0; - 0( R; - f /R. 
I t ( 5) 

r.u:e (R; J ei) - lIO.JIR:pHHe KOOp.I(llHaTII ;, -:it TO"!Kll Ha IlpiIMOii wm TpeKe t 

( R; , S; ) - HOBIIe 3Ha"leHIDI KOOp.I(llHaTII ITO Me KOMIIeHcarnm, 
0( t / - rrapaMeTp!I, KOTOpIIe HaxO,Jl;IITClI rryTeM arrrrpoKCHMarnm TO"l8K9 

H3Mepemrux Ha IlplIMOii C IlOMOlll!>IO KpHBoii BH.I(a ( I) rrpn r = o. 
KoMIIeHcarnm C IlOMOlll!>IO cI>oPMY~ (5) Il03BOJIIIeT CBBCTH ~OJKHYIO KPHBH3-

HY K rrpeHe6pelKIIMo MaJIIIM 3Ha"!eHll/IM, KaK Me,nyeT H3 pnc. 5, pa,Jl;liYC ~OJK-

ri-----,----+----1e-----t----i-----+----l-----+-----;__,MKM 
20 

0 t 10 0 0 0 

0 0 
0 

0 
,c )( )( " X • . 

+ 
,c • )( 0 " " ,c " 0 

" " 
0 

0 0 

o· 0 
0 0 

1 -10 

---::------:1::"--:-+---+------------+----+--....l ·20 ,;,;., -1/0 ·30 •20 -10 0 fO 20 30 1/0 

PRc. 5 
o- MaCTep - TO'IKlI ,n;o KOMIIeHcainm, 
)(- MaCTep - T01IKH IlOMe IIJ)HMeHeHJ:Itt KOMIIeHcainm. 

IO 

HOii KPHBll3HH TpeKOB B rrpocTpaHCTBe KaMepII CTM 6~me 4 KM(BMBCTO 
I,5 KM.). 

IIporpaMMa SC Ill. P 6wm a,n;arrTnpoBaHa wm 06pa60TK1I ,n;a.mwx KaJIH6-
poBo"!HHX H3Mepemtii_CH c y,IeTOM HOB~ cI>oPMY~ rraPaMBTpnaarnm rrpeo6paao
BaHHii Melit,ey CllCTBMalvlli KOOp.I(llHaT. KpoMe Toro,B KOHUe r~aBII 5 orrncruru· 
Bee ll3MeHeHWI, BBe.I(eHHIIe B rrporpaMMY SC ,91. p wm y,IeTa oco6eHHOCTeii 
rn owrn. 

B 3aKJIIO"l8HHH $PMY~poBruru OCHOBHHe peay~nTaTII .I(llCCepTarnm. 
OcHOBHIIM peay~nTaTOM .I(llCCePTarnm JIRJilI8TClI paapa60TKa H 003.I(aHHe Ma.Te
MaTH"IBCKOro o6ecrre"leHWI 01,J,-kne. -;plt1.lnTpaullll H Ka.Jll6po:BKR ]J,JLH. "ClllfP8JII,HOI'O 
naMepnTeJI1I" o:wm, a TaKJKe · BBo,n; sToii cncTeMII B aKcwryaTaumo IIpH o6pa6oT
xe peay~nT8TOB MaCCOBOro H3Mepe.HRI! CTepeocHHMKOB C I-MeTpoBOii rry3lipn
KOBOii KaMBPII owrn. 

B rrpouecce coa.n:aHWI MaTeMaTll'!ecKoro o6ecrreqe.HRI! aBTdpoM 6wr 
pemeH plI.I( rrpo6JreM, HMe~ CaMOCTOJITe~nHoe aHa"leHUe: 

I. Ha OCHOBe MBTO.I(a IlOBOpOTHOI'O rHCTorpaMMHpoBaIIIDI paapa6oTaH 
6HCTpH:ii MI'OpllTM paCil03HaBaJIIDI TP8KOBHX MeMeHTOB, ,n;~ 6MnmyIO 
8KOHOMHIO MalllllHHOI'O BpeMeHH H ITaM!ITH IlO CpaBH8HHIO C Tpa,I(Hlll10HHOii 
peaJIHaamreii aToro MeTo,n;a. 

2. Paapa60TaHa HHTepaKTHBHO-.I(llaJIOroBaf! CHCT8Ma aH8JIH3a pe3y~n
TaTOB q?WII,Tparnm c IlOM8,11YKi11HM crraceHHeM co6HTH:ii, OTBBPI'HYTHX reo
M8Tp.l21"leCKoft IIJ)Ol'pru.lMOH, 

3. llcMe.n;oBaHa B03MOJKHOCTn rrpe,I(BapHTMnHoro COKpanteHll/I .U:aHHHX 
crrnpaJinHoro cKaHHpoBaHWI n paapa6oTaHa rrporpaMMa rrpeqm:.rrnTparnm, .n:aro
!llM rrpHMepHO 4-KpaTHOe COKpanteHHe ncxo;n;Ho~. MaTepna.rra. 

4.,IIpeMOiKBH KOMIIBHCHpyrotllllli a.rrropHTM, 003,I(aHa rrporpaMMa orrpe
.n:e~e.HRI! H y,IeTa BMll'IHHH CHCT8M8TH"l8CKOI'O llCKaJKBHWI THila ~OJKHOii KPH
BH3HH ll3Mepemrux TpeKOB. 

5. Ha OCHOBe 003.I(aHHOft rrporpaMMII rrpoBe.n;eHo 8KcrrepHM8HT8.7InHOe 
HCMB.U:OBaJIHe TO"IHOCTH ll3MepeHWI CKaHHPYJOOIHM aBTOMaTOM CH TBCTOBOI'O 
o6~eKTa - IlpJIMOii ~- Pe3y~nTaTH HCMB.U:OBaJmll orrpe,n;~ xapaK
Tep HCKaJlteHllii, rrporpaMMa BKJIJO"leHa B COCTaB KaJIH6poBO"lHOll rrporpaMMII 
SC'.4 LP ,I47TJI rrpe,I(BapHTMnHOro orrpe,n;MeHIDI BMH'OOW HCKaJK8Hlm· H 

ero KOMIIBHcamrn. 

6. Haft,n;eH OITTHMaJinHllii BapHaHT xpaHeHll/I OCHOBHHX MaCCHBOB ,ll;aH:
HHX c'y,IeTOM MHHHMl!:3arnm orreparijiii Ha.I( HlIMH B rrpouecce ~nTpari;mi: H 
paapa60T8.H COOTB8TCTByrotllllli,CilOC06 pacrrpe,n;MeHll/I;IlaM!ITll 3BM MBll\IW 
.U:aHHIIMK t Il08BOJIII!ClltIDi 3Ha"!HTMnHO CORpaTRT!i 06MM pa6oqero Ma.OCH-
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:sa H a<l4iexTHBHO ynpa.BJISITI, ero ,wnmoii B.3aBllCHMOCTll OT·OOMMa.o6-
pa6aTmmeMOii HHqiopinamm:. 

7. KpOM8.TOI'O,llCCJI8,JJ;OBaHa 3qql8RTJIBHOCT1, pyqi;OI'O'.ll3M8p8Hlm OT
.n;eJII,HllX rrpoero:mii TpeROB Ha X- ,· Y - CTOJiax CH, paapa60TaH8 
COOTB8TCTBYIOIIlM rrporpaMMa me o6pa6oTRH, KOTOPM BK7IIO'IeHa B COCTaB 
rrporpaMMH WM1>Tpa.mm. 

Arrpooagwr. PeayJI1>TaTll ~CCePTarmoHHoii paOOTll ,JJ;OK7Ia,ItllB8JlliC1, Ha 
Me)K,Jl;yHapo,lUIOM COB81IlaHHH .rro rrporprum.mpoBaHHID ll MaT8MaT,'I8C7™ M8TO,JJ;aM 
pememm qM3:li'I8ClOOC 3~aq B ,lJy6He 1 

( C8HTSI6p1, I978 r~) 3 ,4 'Ha Bce
COI03HOM COBelllamm rro aBTOMaTH3a.mm 'aY,'IllllJC llCCJie.n;oBa.inrli B st.n;eplioii 
qmamm B il.JrMa-ATe (ORTSI6p1, 1978 r.) 51 H Ha,ytllillX ceMHHa~ax JiaoopaTo-
p:im Bll'IHCJIHT8JI1,HOM T8XlillRH ll aBTOMaTH3a.mm OIBUI /I• 2 • 6 • /. ' . 
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12 

--·-----·· 


