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Pa60T8 BYIIOJIBeH8 B la6opSTOpHH BYqHCXHT6JI:&BOA TBXHHKH 

H SBTOM8TH38UHH 06~e~HBeHHOrO HBCTHTYTS HJT,epHYX HCCJI6AOB8HHR 

HayqawR pyKOBOAHTeni>: 

-~OKTOp ~aHKo-uareuarHqecxxx aayx 
~ 

qnea-KoppecnoHABHT AH_CCCP 

npo~eccop H.H.roBOPYH, 

O~auxan:&uwe onnoaearw: 

~OKTOp ~3HKO-MaTeKaTHqeCKHX HSYK 

A.~P.m'ICAPEB 

K8HAM~8T ~3HKO-K8T6M8THqeCKHX HBYK 

A. H. TOI.U'I.ID'IH 

Be~~ee npe~npHHTHe - HHCTHTYT TeopeTHqeCKOA H 

SKCnepKUeHT8JI:&HOH ~aHKH, MOCKB8 

38~T8 AMCCepT~~H COCTOBTCH a n I978~r. 

B qaCOB H8 38Ce~8HHH Yqeaoro COB8T8 la6opaTOPHK BNqHCnl-

Ten:&aoH TeXHHKH H BBTouaraaa~H OHHH, r. lY6ae, MocxoBCKO~.o6n. 

C ABCcepreuaeA Mo&Ho oaaaKOMHThCH B 6H6JIHorexe OKH~. 

ABTOpe~paT pa~ocnaa n n 1978 r. 

Yqeawl _ceKpeTapi> CoBere 

K8~~8T ~HSHKO-M8T8M8THqecKHX H8YK :;r;J i<<-~L"-"', 
T.II.IIY3hlHHHA 

I 
ARTYa.JII>aocT:&. rrpo6Jierm: 'AB'lf~Mil~ec~'e rt · ·rroJIY~Toiia.Tntiecltl!e 

CHCTeM!l o6pa60TKH ~HJII>MOBO~ llli~PMarnm SIBJlfilO'i>CSI B8JitlM.ni 3Jie!,TeH-

TaMil cpe~ cpe~CTB, llCIIOJII>ayeMHX 3RCIIepHMeHTaHbHOH ~epHOK ~3ll~ 

ROM B COBpeMeHH!lX Hay'lli!lX .. HCCJie~oBa.HlUIX. 

Paapa6oTita n coe,ll;aHHe TaKHX cncTeM SinmieTcir aKTYa.iii>Iiofi npo6.:.. 

JieMOH ~ HayqH!lX ROJIJieKTl'!BOB, 3aHSITHx :mci:repru~eHTa.Jii,H!lMll l'!CCJie

~Orullrnm.lli B cpnel'!Re BUCOKHX 3Hep:rnfi. 

B CM3H C C03,l(aHHeM HOBUX YCKOPHTeJieii, IIOCTaHOBROii HOB!lX 

eRcrrepHMeaToB n n?SIBJieaneMaoBux TpeKoBiri: ,l(eTeKTopoB :BoeimxaeT 

aeo6xo,ll;HMOCTI> coe~aiDISI n HOBUX cncTeM, o6ecrre'IlrnruootiiX06pa6oTey 

~ ROHRpeTHUX,BCe YCJIO~CSI ycTaHOBOR. 

· AKTl'!BHo rrpo,ll;oJDKalilTCSI eRcrrepHMeHTu c rrp:ID.!eaelinel.i rrye!:lp:i,rt'cmux 
. . . 

ItaMep, H IIOCTOSIHHO IIOSIBJI.mOTCSI BCe 60Jiee CJIOlltHUe ll 60Jiee COBpeMeH-

HUe ycTaHOBKll ~ p~rHCTp~ TpeROBOfi n~p~ (RaMepu 

Ml!PAEEJlht ·rAPrAMEJih, BEBC lf.JT,p.).-

B aacTo~ee BpeMSI Be~e ~6opaTopnn B aKcrrepHMeHTax no 

qinemte BHCOKHX eaeprnii, HaPSl.l(Y c ncno.JII>eoilruilieM rryaupi>:KoiiUx Ita

Mep, nmpoRo rrpilMeH.HlO'l' n 6oJII>nnie !.iariDITHUe ncitpoBHe ·crreRTpoMeTpll 

c onTntiecKRMll cnoco6rum perncTpa.r~lrn>SI,l(epHux Beam~oJteilcTBHfi. IloJIY

'IanT pacnpocTpaHeH,lle HOBHe ~eTeRTOPII - cTpHMepHUe Italllepu. 

T8RHM o6pa30M, OIITli'IeCime- TpeKOBUe ~epH npo~oDaJOT OCTa

BaT:bCSI nmpoRO pacnpocTpaHeHHHMRTpeRO:BHMH JteTeKTOpaMH B COBpeMeH

. HOlt !!RCIIepHMeHTan:&HOli' ~Hemte aJieMeHTapHUX 'laCTim; 

llpH o6pa60TKe 60JibiimX IIOTOKOB ~HJibMOBOit ~~. IIOCTY

II8.Xlllll'lX C TaKHX CJIOliHUX ycTaHOBOR, Ma.ItCmmJI:&HM aBTOMaTH3an;rui 

.6"'-"'l':c"" . '-l r'\ ~·,.tHIVIP'V'I' ..-;:::.~r;,~f'\,.,:tJ...:.<IOO ...,N,_. ..... ,. 

uepru-.m t:JtfJlc)lor~l 
GlfabtWtOTEKA 



npo~ecca HSMepeHBH n o6pa6orKH nso6paxeHHn Ha crepeocHKMRaX_RBnH

eTCH BeCDMa aKT,yanbHOH 3~~eii. 

Uem. pa6ora: OcHOBHaJI sa.n;a~ SaKJJIO~aJia.Cb B paspa6oTKe n 

cos~aHHH MaTeMa.~ecKoro o6ecne~eHRH ~ cKaHHp~en cncreMH no 

nsMepemm crepeocHHMitoB c 6om.mnx Ma!'Hl'ITHHX ncKpoBHX cneKTpoMeT- . 

poB C nporpaM!:v!HOH pea.nns~eii a.BTOMaTH'leCKOrO OII03Ha.B8lU1JJ H306pa-- ~ . -
xeHHn. ~HJJ 3TOrO HeOOXO~KMO 6HHO_ peWHTL CHe~yD~He npoOHeWH, 

HM8Dmll8 caMOCTORT8Jil>HHH HayqHHH HHTepec: 

a) paspa6oTaT:& np~a opraHHs~, CTPYKTYPH n ynpaBJieHBH 

• pa3JIHllHllMH dJIOKaMK CHCTeMH; 

6) paspa6oTaTL MeTO.JnmY H aJirOPHTMH ~ pacn03HaBaHHR H306-:

pal!teHirli; 

B) paspa6oTaTD aJirOpRTMH R nporpaMMH WJR OCYI!l8CTBJieHRff KOHT

poJIR Ka~eCTBa pacnOSHaBaHBH•H TO~OCTH HSMepeHHH; 

, r) ·p¢a.nnsoBaT~-.PeJIOlM Ca.MOHacrpoihm 11 .o6ecne'IKTL anrom~e

cKHn KOHTpoJIL Ka~eCTBa H3MepeHHfi; 
~) rrpoBecTH :ucCJie~oBaHue To~ocTHHX xapaxre pHCTmt c:a:creMH ·c 

~eJI:&IO orrpe~eJieHM n ~era ,Itmi~ecKHX RCKBxeHHfi f!JRJI:&Ma npH lci~.m-
peiDIRX Ha GKaHHPYJOIIteM aBTOMaTe; . . ' . . 

e) paspa6oraTb nporpaMMHHe cpe~CTBa ~Mora H ~· · 

Hay;mlisl HOBHsHa: Gos~aHo MaTeMa.~ecKOe o6ecrreliemre cKaml:pYJO

IIteH CHCTeMH, peMHS~ee aBTOMa~ecKHH·peEBM li3MepeHRH crepeo~ 

CHHMKOB C IIRTHMerpomro MarHHTHOro RCRpoBOrO CIIeRTPoMerpa OHHH .. 

C B03MOlltHOCTDI0 caMOHacrpoiirui Ha' 38,IJ;a.HHylO rraprm:J CHHMKOB, IIpoBe

~eHHeM Heo6xo~oro aBTOMa~ecKOro ROHTpo.mt, BKJI!l~a!I.KOHTpoJil> 

TO~OCTR HSMepeHHn B npo~ecce CKaHlipoBaHBH. .. -·.; 

· B OCHOBY Ma.TeMa.T~ec~oro o6ecne~eHRH IIOJIOJlBHH IIOCJie~e' 

~OCTHXeHHR Cl'!CTBMHOro nporpaMMRpoBaHBH. -B 06JiaCTn·co3~ 60JI:&

IIIHX one~oHHHX CliCTeM, TaKlie RaK rH6rodi a.rm8paT reHeplipoBaHBH 

KOHKpeTHOH KO~~ CRCTBMH, MO~JI:&~ np~, aBTOMa~e-
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em BHXO~ Ha KOHTpom., ~To o6ecneTUIBaer rH6KocT:&· cncrew,- ee 

~Hellillee pasBRTRB, BHCOxyiD Ha,n;elltHOCTL SKCIIJIYaT~ H ~p. 

B OT~B OT TP~?HHHX MBTO~OB, npHMeHReMHXIIpH o6~60TRB • 

nso6paxem Ha cHHMKaX c TpeKOBHX KaMep, 'B.BTopoM npe,It.7IoxeH HOBHH 

aJirOPHTM paCII03HaBaHHR, B OCHOBY KOTOporo· IIOJIOlltBH MO~~poBaH.:.. 

HHH MBTO~ .mrneHH!lX pema.JOlltHX ~. Cos,ItaHHrur Ha·ocHOBe 3TOro 

~pnTMa nporpaMMa· o6ecne~er rpynnoBoH noncR a6cTpaKTHHX 
. . . 

o6pasoB. OHa ncnom.syeTcR Ha Bcex sTanax o6pa6oTKR nso6paxeHM 

n MOllteT HaHTH npHMeHeHHe ~ pemeHRR s~a~ pacrrosHaBaHHR B ~pyrnx 

o6JiaCTRX Ha~ ncCJie~oBaHl!H. 

PeaJmsOBaHHa!I B paMKax CHCTBMH MeTO~ KOHTpoJIR Ka~eCTBa 

HSMepem R COOTBBTCTBYDmHe rrporpaMW rrpe~CTaBJIRIOT CaMOCTORTeJID

HHH HHTepec H MOryT 6HTL HCTIOJIDSOBaHH MHOrHMR paspa60T~ aHa

JIO~ CHCTeM. 

Paspa6oraHHWI an:opoM _cxeMa ~paBJ!eHBH ·H ~Ao~m.HWI opraHHsa

UIDI cncTeMH HaPJI.DY c nporpaMMHHM arrrrapaToM o6MeHa HHWOP~eii 

II03BOHHDT JIBrKO reHepnpoBaTD p~~e BepcRH CHCTeMH I[ MOryT 

COCTaBHTL OCHOBY ~·pea.nnsanKH ~PYrJIX.llp06JieMHo-opl'!eHTHpoBaHHHX 

CHCTeM. 

Pea.nnsa.yrur: Paspa6oTaHHHe anropoM MeTo~, aJiropHTM!l H npo:.. ·. 
rpaMMH Ham.mi CBOB BOIIJIOIItBHHe B mme CHCTeMll M.a.TeM.a.T~eCKOrO o6ec.:.. 

IIB~BHBH, KOTOpa!I ~eTCH qaxT~eCKH COCTaBHOfi ~aCT:&IO 6om.moro 

qms~ecKoro- sKcnepHMeHra n HcnoJIDS~Tca' B Ka~ecrrie neo6xoitm~oro 

SBeHa B o6pa60TKe 60JIDmHX IIOTOKOB SKCITepHMeHTam.HHX ~aHHHX.C Mar-
. ! 

HHTHOro HCKpoBoro _cneKTpoMeTpa Ollilli. -

·. Ilprut'r~ecKWigeHHocT:&: Bee paspa6oTKR, BHIIOJmeHHHe an'i'opoM 

B p.a.MKax· cos~oro mreMamecKoro o6ecne~einm, xoTR n H~eJielJ!l 

' . ~ 
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Ha pcmeHne KOHKpernux sa,n;aq qumH"'ecKoro ::mcnepm:.eHTa, o,!UiaKo 

uoryT ClUT:& CpaBHHT6JI:&HO JierKO nepeCTpoeHH .D;JIIl ·IIPHMeHeHlUI K ,npyrHM 

3a,D;a'!ru!, CBII38HHHU C OelpaelOTKOll CHHMKOB B HaytiHUX H TeXHH'!6CKHX 

HCCJie,D;OBaHHIIX. 

06'beM pa60TH: B ~CcepTaUIIlO BO~ OCHOBHHe paspa60TRH l'l pe":" 

. ay~LTaTu, no~eznrne aBTOpoM sa I1.9Me~e 6-7 ~eT /I-:8/. B Te~e-:-
IIHe 3TOro BpeMeHR 6~ C03.D;8HH MeTO~Ra, ~OpliTMH I! nporpru11-

MH, KoTopue ~er~ B ocHoBy Ma.TeMa.TII'lecKoro o6ecnetiemm, oeloelm.eHu 

· peay~:&TaTH, no~eiiHHe npn SKCIIJIYaTaunn ciicTeMH. ,lLHccepTa.uRll coo

TORT li3 BBe~eiiHSI, 6 r~B, saKRID'!6HnR li CIIHCKa ~epaTypu. 06mnH 

o6'beM cos~oro aBTopoM nporpaMMHoro.o6ecnetieHIISI npaKTH'!ecKH 

paBeH pasMepy onepaTHBHOH IIaMSITH 3BM CDC-I604A. ( 32 K), 1!3 KOTO

poii OKO~O 8 K SaHRll!aiDT pa6o'!Re IIOJifi. 

Co.nep?KaHHe 

B nepBoii r~Be ~nccepTa.rurn np::mo~ITCSI KpaTKirii. o6aop CKaHllpyro

llliDC. cncTeM,npm.l:eHSieMHX ~ nsMepeHnR n o6pa6oTrorqoTorpao)IIl!: c 

TpeKOBUX ~eTeitTOpoB. 0TM6'!86TM, '!TO H6CM0Tpl! Ha BHCOKH~fypoBeH:& 

8BTOM8Tl'I3a.IUll1, npnMeHeHl!e BHCOKOIIpOIISBO~Te~:&HHX CKaHIIPYiollliDC 

ycTpoHCTB H MOI!lHHX 3BM, 60Jil>mHHCTBO Ta.RHX CHCTeM opneHTHpOBaHH 

Ha YtiaCTHe tie~oBeKa B llSMepnTeJil>HOM npouecce B TOR ~ HHOH ~p

Me. (CIICTeMH C IIO~I ll Mll:Hl'!M8J!l>IIUM ynpaMeHReM Ha 6ase. HPD, CIIll

paJIDHoro naMepnTeJDI .~ ~pyrne). 

3To o6yMoMeHo Ka.R Bee yMommrl!liiMIICSI aKcnepHMeHTa.r.m, MOllt-

nocTr,ro C8MHX H306pru;teHlrn, TaK .H Tpy~OCTSIMH C03~HliSI COOTBeTCT

ByroillliX cncTer.~ nporpar.IMHoro o6ecnetieHRSI •. lloaTOMY co3~am!e ciicTeM, 

pa60T8JOOil!X B peJKHMe IIO~Oro aBTOMa.TH"'eCKOrO li3MCpeHnR, SIMHeTM 

aKTYaJIDHOR 3a,JJ;a'!eit. Pe~m npm.1epar.m Ta.RHX CliCTeM .SIBJif!JlTCH CRC

Tel\!a c ey~eBUM ynpaMeHHeM Ha 6ase HPD DAPR B EepKJIR_ II c:HcTeMa 

BRUSH B MIOHXeHe, paCC'!RTaHHble Ha o6pa60TKY OTHOCRTeJil>HO npoCTHX 

CHHI\U\OB C ny3Upl>ROBHX Ra.Mep. 
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CHEMKR c 6o~ MSrHHTHHX ncKpoBHX cneRTpoMeTpoB BUrO~o 

OT~aiDTCH OT CHHMKOB C nysup~ROBHX KaMep 6o~ee HHSROH qoHOBOH 

sarpysROH H MeH:&IIIllM ttHMOM IIOMeX. O~a.RO STOT lt.na.CC CIDI!.IROB xa

pa.RTepnsyeTCH ~oooriHo Mol!Woii CTPYRTYpoii H cpOJlMOll cne,noB, 

perncTpHpyeMHX B r.mrHHTHOM no~e Ha 6o.1Il>IllliX Will:Hax H c npHMeHeHJI

eM MHOI'IIX OIITH"'eCRHX CHCTeM. ,lJ,1m ll:SMepemm 11 o6pa60TRH orpoMHHX 

RO~eCTB Ta.RHX CHKMKOB Tpe6yeTCH COS~aHll:e cne~HOro Ma.TeMa~· 

TH"'ecRoro o6ecnetieHnR. 

HaBecTHHe cncTeMH o6pa6oTRR·~ 6o.1Il>IllliX cneRTpoMeTpoBI
9

{HanpHMep, 

OMEGA (l.lEPH), IMI'llli-6 (liTS<l>) l'I ~· SIBJimOTM np:HMepaMH TaiOOC 

CHCTeM C pasJll!IUII:lMH ypoBHSIMH aBTOMa.TR3~m ll:SMCpliTe~:&HOrO npo-

uecca (B CIIeRTpOMeTpe OMEGA IIpll:MeHSieTCH Te~eBl!SHOHHaSI Cl!CTe....: 

l&i pernCTpaulili). O~a.RO Henocpe~CTBeHHO RCIIOJil>30BaTl> STR CRC

TeMH Mil He MOrJm II~ pSmy 06'LeRTHBHHX II~H"'RH, BH3BaHHHx paa~

ell! Tpe6o:aa.mtii aRcnep:HMeHTa~oco6eHHOCTl>IO TeXHH"'ecRoro o6ecnetieHnR 

R ~pyrm.m ifla,RTOpa.Mi'[ • 

B ROHUe rnasH npHBO~M RpaTRaSI xapaxTepncTRKa·cos~aHHoro 

aBTOpoM MB.TeMB.TiAeqROro o6ecnetieHnR l'l oco6eHHOCTR ero npHMeHeHnR 

npR R3Mepemm CHJIMltOB C IISITHMeTpoBOro Mai'HRTHOrO RCRpoBoro CIIeKT

poMeTpa OW!H. ~OBBpoBamie CHCTeMH IIpoHCXO~T Ha Tpex nepap

XH"'eCRl'IX ypoBHSIX (PHc.3), ROTOpHe o6ecneqnamT BH30B R BHIIO~e

HRe nmpoRoro RJiacca.ROHRpeTillix ~: ~~eHRe mmmtpoBrumeM, 

"BBO~" ll:So6pruteHRSI B~IIaMSITl> 3H4; KOHTpoJil> R Ha.ROII~eHRe ~aHHI:DC, · 
) . 

aBTOMa.TMeCicyiO H8CTpolhtY Ha 3~aHHyJO' napTmO CHRMKOB, paCII03HaBa-

HRe, ROHTpoJZi. TO~OCTR RSMepeHHii B npouecce~ CimmtpoBaiiHSI, onpe~e-
• I 

~eHRe H yqeT ~eCRHX RCKallteHd Ha tPOTOMeHRe, 06MeH C BHem-. . . . ' 

HRMR ycTpO~CTBaMH R ~p. ,lJ,1m Bli3ya.1Il>HOro ROHTpOJDI B CRCTeMe RCllOJil>-

3YeTCSI TaKEe ~cn~eit CO CBeTOBHM Ra~amOM. 
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Bo BTOpoil rJiaDe rrpnBe){eHll OCHOBHUe .xapaRTepRCTHIGl IIJITHMeTpo

BOrO Mal'HllTHOI'O llCRpOBOro Cil8RTpoMeTpa ll rrapaMeT~ ero CllCT8MH 

per'ACT~ C06HTnM. PacCMOTpeHH qopMaT CTepeOCHHMROB ll OCHOBHUe 

aneMeHTH H306paJJtemur, IlO,llJIElllt8lltHe pacno3Ha.BaiDlJI n o6pa6oTRe. ,IT,aHo 

xpaTxoe orrncaHHe n cocTaB TeXHJlllecxoro o6ecne'Iemur:n3MepnTem,Hoii 

CllCTer.ru ( CRa!mpYJ(Illllii aBTOMaT , ~J3M} 1 Ha 6a3e. ROToporo BeJillC:& paa

pa60TKH n peaJm3anHH cncTeMH Ma.TeMa.Tll'Iecxoro o6ecneqemur ~ ll3-

MepRTem,Horo rrpo~ecca. 

PaCCMOTpeHU BOilpoCH BH60pa rrapaueTpOB CKrumpoBamur CHRMKOB 

c MllC OIDlli Ha cruurnp~eM aBTOMaTe HPD. 

ITp1rno~TCH o6~aH cxeMa. opraHH3~ rrpo~eccoB R3Mepemur II 

o6pa60TRR CTepeOCHllMKOB, a Ta.Kllte pacnpe,neJieHHe li 061:.eM HHqopMa-: 

~OHHllX IlOTOKOB ~ Pa3Jm'IHHX 3TailOB pa60TH CHCTeMa (pllc.I}. 

B:peT:&eii r~aBe ~ccepT~ o6c~aroTCH MeTo~ II ~opnTM, 

IlO~OlK8lffiHe B OCHOBY rJiaDHOI'O 6~0Ra paCil03HaBaHHH·. Bo BBe,IteHllli R 

rme npHBe,neHH xpaTRRe cBe.IteHHH n oT,nem,HHe npRMepu H3 TeopHR 

~eilHHX ~CC~TOpOB. 

.. ,ll';m pacno3HaBamur a~eMeHTOB H3o6palltemur Ha CHHMRaX npe,llJio

llteH ~pHTM,IlOCTpoeHHHil Ha OCHOBe MeTO,Ita paa,ne~ IlJIOCKOCTeH 

• rum MeTo.Ita ~emmx peUia.ICIIlRX 41YH~, nm:poKO 1rcnom,3yeMt>ro Ha 

npaKTHKe ~ pememur 3a,Ita'I no pacno3Ha~ o6paacm /IO-I3/. 

/. 

B HameM MY'!ae H3o6pallteHHe npeo6paayeTCH B 'IHMOBYJO qopr.~ 

MeTO,ItOM paaBepTRH npHMoyrom,HHM pacTpoM ( Tmia Te~eBH3llOlffiOrO). 

UH$poBon odpa3 CHRKKa B IlaMHTR 3BU npe~craBnen B B~e ynop~oqen

noro MaCCRBa KOOJmHHaT (OTCll8TOB): 

D: { (Xj;Y1 j, ... ,Yn,i)/ Xj ~ Xj+l;Yij < Y(i+l)ji 0 ~ nj~tn}' (I) 

r.n:e j = I ,2 •••• , NS - '!HMO cTpox pacTpa, 

nj = '!HMO Y -ROOp,ItmiaT Ha j -ii CTpoKe 1 
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n - max qnCHQ TO~eK Ha CTpoKe 

( NS z 3000, n ~ 95) • 

06pa60TKa ll306paJKeHIDI npn 9TOM CBO,JU:ITM K aHa.Jill3Y qnCHQBOi:'O MHO-

JK~CTBa .ItaHHI:lX { D) , npn KOTOpOM npoHCXO,JU:IT pacll03Ha.Ba.HHe OO'beK-

·ToB n onpe.n:eJIF.tioTcSI nx o~Hon:mw napa.MeTpn. ,Il;7rSI pacnoaHaBB.Hllli o6Mit-

Ta (CJIYJKe6HOH mi~p~, 'penepHI:lX' KpeCTOB, HCKp, TpeKOB U T.,n:.) 
. .i . 

H606XO,ItllMO Bli,n:eJIHT:& H3 3a,n:aHHOro MHOllteCTBa OTC~6TOB Te ll -:;'OJU,KO 

Te, KOTOplle "npHHa,n:JieJJta.T" HCKOMOM;y 06'beKTy. Bn,n:eJieHHUe npn 3TOM 

rpynnn TO~eK HCllOJil,3YJOTCSI ,n:JIH onpe,IJ;eJieHIDIOCHOBHI:lX napaMeTpOB 

Haitll;emiOro· o6'beKTa. 

CJie~ TpaeKTOpllll MOJKeT 6UT:& OllllCaH B Tep1ll!Hax pas~ 

reoMeTp~ecrorx CTPYKTYP· reoMeTp~ecKaSI cTpyKzypa 6oJiee nncoKoro 

ypoBHSI B cooro o~epe.n::&,onncUBaeTCSI B Tep1ll!HaX CTPYKTYP npe.n:n.n:y

~-!ponReil. B aeRoBe. npone.n:ypn pacnoaRaBaHKR KOHe~oro,o6paaa 

3aJIOJKOH npnHitiDI <Poiu.mponamm sJieMeHTOD Ka.lA,ItOro CTPYKTYPHoro ypon

HSI C llOCHe.n:yiOI!ll1M 06'be,IJ;mieHl!eM 3TllX 3JI6MeHTOB D ·06pa3ll 6oJiee Dll

COitoro yponmr. AJiropliTM ~PMliPOBaHIDI sJieMeHTOB nncmero ypoBIUI 

ua aJieMeHTOB romruero SIBJIIIeTCSI o,IJ;HliM ll TeM lite ,n:JIH ~cex ypoDHefi. 

B.KaYeCTBe OCHOBHOro KpliTepllSI DRJIDqeHIDI i-ro SJieMeHTa ll3 llOC-

Jie,n:oBaTOJU,HOCTll { fm.} =: j>-1 , fL, .. , 1 foNz. B j -ii 3JieMeHT llOCHe,ItO-

Ba"I:eJU,HOCTll l!CKOMHX SJieMeHTOB tal,.}:::: ot. olz. , , , <X., 
1 ' , /Yf 

nn6epeM peru~ee npaBHJIO (2): 

nc~,J>=CW,Cfi)~ r-h·{~:~ , (2) 

" . 
r.n:e T - nopor, a (W~ iPJ = ~ WK«f~ca,V- JimiefiHaSI nmepiiJioc-

. . 1<•1 • . .. 

Rocu D npocTPaHCTDe npl!3HaKOB ¢ , KOTopne on}IcnnaroT B3aHMHoe 

pacnoJioxeHIIe nap (}L ·,olj ), ·fw'<=1.; o.-~. 'f;U,jj~i .; 
. k•f ; 

B Ka~ecTBe OCHOBHoro Bnpaxemm ,n:JIH wapMRponamm neKTopa <P 
Bud PaHU WHKnllll tf K ( i, j ) , BH,Ita: 
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Lfl< ( i,j5 = 1 - I p~(i)- PI( {j) I /UPKCiJ/ t I PK (j )/) ' . (3 ) 

r.n:e p" - .K~ecTBemw napaMeTpH sJieMeRTa. 

BeCOBOH BOK~Op W B H~eM ~ae no.n:6npaeTCSI 3KCnepnMeHTaJil>HO, 
. ~ - ,. ' . . . . - ' .. ' . 

JIH60 nporpa1~0, C ~eTOM ,IJ;miaMIIKU pa3BIITIDI 3Jl6M6HJ'a . oti 
,Il;7rSI CHeJKeHIDI 3a pa3BliTlleM SJieMeHTOB ll3 {<X,.j B aJirOpl!TM 

pacn03HaBaHRli BBe.zteHll BeJill'niHll fJ H FJ (llOOIIIPeHHe ll mTpa(p)·. 

Pememm 0 aasepmeHllll llOliCKa olj ' ero pa3BIITIDl llJili UCKJIID'!emrn - . nplll!llMaeTCSI Ha OCHOBe onpe,IteJieHRli llCTHHHOCTll JIO~eCitnx BllpaJKe-. . . ; 

mrlt ,B COOTBe~CTBlill C npaBllJIOlli (4) :· 

llpn (:D ( i,j) >,.T) & ( f:d· < F max)~d.. --~ paaBl!BaeTCSI. 

llpn {(Pj>--Pmax)v ((f1;:;Pmt.n)& (fj~Fmax))}=i-olj Oll03Hau.(4) 

Ilpn (:D(i.,Jl< 'r) & ('J· < Pmcn) ~ (~ "l Fma.x)= 1. -cij - noMexa • 

B BHpaJKeHl!SIX (4) Y'JllTiffia.roTCSI 3a,ItaHHll9 . paaMeplil ooieKTa 

( p mi.n. ' p mtt.x ) ' :lt0llYCTli¥li!e noTe p:n RH!fx:> p~ Ha HeM ( F mLrt ' ~ 
,- Fma.x ) ' - IIPllCYTCTJine !fx:>ija 'c r ) .' 3TO ll03BOJilleT CpaBHl!TeJI:&HO 

JierKO HaCTpanBaTl> aJirOpHTM Ha 3a,IJ;aHHHH RJiaCC UCKOJ\iHX 06'beKTOB. 

JWrropl!TM paCll03HaBaHIDI pea.Jm30BaH B IDI,IJ;e IIporpruAtru SOLVER Ha 

OOPI'PAHe. llpHBO,ItliTCSI JIO~eCKaSI cxem nporpru.OOJ SOLVER. li HeRO-. . 

TOplle OCOOeHHOCTll ee ripUMeHeHIDr ,ItJili o6pa60TKll CHIIMKOB C MnC. 

B '!eTnepToii rJiaBe paccMoTpeHll aJirOPliTllill·;paan ne.imll'IHoii o6-
- . 

pa6oTlti! n oco6eHHOCTII nx. nporpaMMHOfi. peaJIIIaa.qmr. B OTJillqne oT . . 
CliCTOM, opneHTll.(lOBaHIII:lX Ha l!CITOJU,30:Balme ynpaBJilllOIIlefi HHqx,pMaUIDl, 

aJiropnTMH no o6pa6ciTKe.' .ztaHHI:lX Ra CHliMitax MHG. paccqnTaHll Ra pa6o-
. ; · •• I , , , :, 

TY B aBTOMa.Tll'!eCKOlli pelKllMe. ,Il;7rSI STOre ynpaBJiilKillM IIH<!Jop~ Bll-

pa6aTimaeTCSI B nponecce aHa.n:ilaa .n:ammx Ha aeRoBe aa.n:alnm rpy6~ · 

iu:tpaMeTpoB~ oxmc~ clx>PMaT -CHIIMita c noCHe.uYniurM YTO'IHemreM 
: 1 ; ' - ~: ' ' . ',-

sTnx napaMeTpon. 
,,- :::.·; 
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PaCCMOTpeHH anropl!TM!i H rrporpaMM!l ,lVIl{" IIOliCRa li 06pa60TKl! 

c.nyxc6Hofi ImWoPMaWm Ha CHlltmaX, npime,neHH me pa6otme :xapattTepiic

Tmru. Hanpmmp, anropl!TM o6Hapyxemm, pacii03Ha.BaHRII li .nettO:ztiipoBKH 

• c.nyxe6HOf1 liHciJopMa.Itlili ytmTHBaeT 3H8'll!Te~HHf1 pa36poc B TO'IHOCTH 

YCTaHOBIUI Ita,n;pa B pru.nte li3MepiiTeJil>HOro CTOJia (,ItO (IQ-15) MM B,ItOJil> 

X n (1,5-2) MM B,ItOJlli Y). _.,1 

B TpeTbeM rraparpawe HacTo~en r~B!l ns~araeTcrr anropHTM 

rpynrronoro ITOHCRa pasHOTHITHHX perrepHHX KpecTOB. r~HOH oco6eH

HOC'l'blO STOro ~OpHTMB. HBJI.SieTCH ero CITOC06HOCTb H8XO:ztliTb pa3.7m'I

Hlle no giopMe H PMMepaM ttpecTu B o,ItHoM ItliitJie rrpocr.roTpa IIHgiopMB.UHH. 

flpone.nypa ITOHCRa perrepHHX ttpecTOB OCHO~a BB. IIpbrpru~e SOLVER 

ABTOMB.TnqeCitl!H pexnM ~~OHHpOBaHHR CHCTeMU BO MHOrOM 
' 

o6ecrretmBaeTCR npone.nypofi CaMOHacTpolttR Ha rpaHHUu ncttpoBHX rrpo-

MeJKYTKOB; peMH30BB.HHOH B rro,nrrporpaMMe GETSPR • Bee aJII'OpliTM!l 

.IIORB.SMH ,ItOCT8TO~HO BIICOtty!O Ha,IteEHOCTb B pa6oTe, o6ecne-

'll!Ba!OT He06XOJOn~ TO~HOCTb BOCCTBHO~eHHR ItOOp,ItHHaT _o6~eKTOB H 

Y.CTO~HBII It p83~0ro po,na ITOMexa.M Ha CHHMite. B ItOHUe r~ 

pacct~TpimaeTcH rrporpru~M opraHHs~ o6pa6o'l'ltll perrepHHX rtpecToB 

Ha CHHMitaX C MllC QH}ill, npone.nypa ItOHTpOJUI RB.~eCTBa H3MepeHHR, a 
i 

Ta~e Be,neTCR o6cyz.neHne n~eHHHX pe3y,m,TaToB. 

B rurToil r~e ,ItHccepTa.nmr noMe ttpaTttoro. aHMHsa rrpo6~eM, 

B03HHitaiOlltiiX B CBR3ll C ,neq:opr~eit <lX>TOMeHitli (ItaK HOCHTeJUI li306-

pa.JKeHnsi) Ha pa3J!HqHHX CTa,ItMX ee O~pa60TitH, 06CYJ!UtaeTCR Me.TO:ztiiita 

.ItJUI onpe.ne~eHHR H ~eTa ~Topon HCKa.JKeHHR ~~ rrpn ero li3Mepe

HliH Ha CRaHlipymteM aBTOMB.Te. 

llpe~OJtteHa npone.nypa MaTeMa.T~ectto:l! ttoMIIeHca.nmr .z(eq:o~ _ 

MeHitl! B ~BOM ItaHMe CitaHHpYJlllero aBTOMB.Ta. I!plmO,ltHTCR aHa

JIH3 li3Mepemtii, nurr~eHHHX Ha ctti:umpYDUteM aBTOMa.Te B PM~ 

PEllmMB.X li3MepeHHR, a Ta.Rlle COIIOCTaBJI.alOTCR pesyJII>TB.TI:I H3Mepemrll 
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rrpn a.BTOlolaTli'IeCKOU H IIOJIYa.BTOUaTli'I6CKOM CIIOC06ax 06tmpa tpoTOCin!M

ltOB. 

IIpone.n;eHHOe ncCJie,n;oBaHlle rroitasa.n:o, '!TO ncitruJteHl!e !Jx>ToiiJieHolt 

c Arr1C Ollflll B npo~ecce qoTorpruimpoBaHRH n nsMepeHRfi HOCl!T .n;ocTaTo'l

HO rrpoCTO:fi Xapa!tTep n MOlt6T 61:lTl> JI6rlt0 Y1JT6HO C JIOMOII!I>IO rrporpaMM. 

IloCJie MaTerilaTli'Iecitoii It~MIIeHc8.r¥,m nc~emlli Ha.n:oxeHne ,n;pyr Ha 

.n;pyra 6oJiee THCSI'lli nsMepemm pasJili'IHHX Ita.n;pon o;znioii: qxiToiiJieHRn 

.n;aeT pa36poc penepon a; ~ ~ ~ 3 MltM pa.BHOMepHo no ncetty rroJIIO 

Ita.n;pa (p:u:c.2 ,pacnpe,n;eJiemm ,n;Jlll DxJ u ])yJ ) • 

IIpnne.n;eHo conMeCTHoe pacnpe,n;eJieHl!e napaMeTpa ncltalterom S 

(cTpeJIH nporn6a), B!:l'l:llCJieHHoe no l!3MepeHl!IIM c HPD l! IIYOCon •. · 

KoMriJieitc nporpa.MM, noJioxeHHHX B ocHony npone.n;eHHoro ncCJie.n;o

Ba.HWI, 6WI HCIIOJID30BaH TaiO!te rrpn M3Y1J6Hl!l! BJiruiHIDI r.fanmTHOro IIOJIII 

Ha IIOJIOlt6Hl!6paD6PHHX KpeCTOB B 06~eMe CIISKTPOMeTpa 0 ,ItJIII BHpa60TKll 

OIITll'l6Cltl~ KOHCTaHT CIIeKTPOMeTpa,l! .n;p. 

lliecTarr rJiana nocnnmeHa nonpocaM opraHRs~oHHoii: CTPYKtYPI:l 

tilaTeMaTn'lecKoro o6ecne'!emm. PaccMoTpeii npmmruJ nporpaMMHponrumoro 

ynpa.BJieHli.II npo~eccatm nsMepeimJI l! <!Jl!JIDTp~. nosnoJIJIIODnrlt aKcne

pHMeHTaTopy aKTl!BHO KOHTpo.impoBaTl>. pa6oTy Cl!CTSMI:l I!a p8.3Jm'lHI:lX 

yponHl!X. BsamJio,n;eiicTnne onepaTqpa H cncTeMI:l o6ecrre'll!BaeTCJI nporpaM

MHI:lM aiiiiapaTOM ,n;na.n:ora C rrpl!MeHeHR6M·CIJ;6Ul!aJIDHOrO.SI31:lRa. 

Peltl!M tlJyiiimHoHnpoBaHl!SI cncTeMI:l onpe.I(eJIIIeTCJI npocTHM · sa,n;aHHeM 

cnncita aKcTpaito,n;on ( "nporpa.MMI:l") Ii cneURaJII>HOii: rraMllTR ( Ta6~ TI, 

puc.3). 

Yrrpa.BJieHne <!JYmtUHoHa.JIDHI:lMl! 6JIOR8Ml! n ycTaHOBJieHl!e B3al!MHI:lX 

CBSI3e:fi Melt,Ity Hl!Mll BHIIOJIHffeTCJI OCHOBHI:lM 6JIOKOM o6pa6oTKl! 5KCTpa-

ltO.I(a ( CHIEF ) • 

Kalt.I(OMJ 5KCTpaito.n;y JIOCT~eH B .COOTBeTCTBl!e npor~nnlfi MO

.ItYJID l!Jill 6JIOR, KOT~pHe ynpa.BJIIIIOT CBSI3SIMl! Ha 6oJiee Hll3ROM ypoBHe, 
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'/' 

a T~e o6ecne~aroT HOP~Hyro pa6oTy cncTeMH B ~ae·noHBne

mm ttecTrumaPTHHJC c:z~. nocpe.n;cTBoM reHeprunm no.mco.It~ID~ero 

Ha6opa 9KCTpaKO~B ].tOllO~Te~HOH llaMHTH. (Ta6~a T2, pnc.3). 

BBo.It .. cn:zc~ aKCTpaKO.ItOB B TI ocymecTBJilieTCJI Henocpe.n;cTBeH-
. . 

uo c K.irann8.TYPH ;ny~TOBoro TeJieTafula, Jin6o c neP!JoKaPTI:l B CJieJtYIO-
• ' .J ' 

llt6M BH].te: 

. .EC(i) =_c1 f c2 I c3 1 ••• Jcnl END • 
, HanpE:Mep, peJ!UIM CKaHHpoBaHrut C nepEO.ItW16CKl1M KOHTpOJieM 

TOtniOCTli li3MepeiiiDi 38].ta6TCJI B Bn.n;e TaKOU nporpru.!Mll: . . 
EC(I)=I/I?/!6/2/30/5/8/I/26/2?/35/23/20/28/23/20/END. 

BoaMolKlio Tmze . aa,hrume aTioc K?.ItOB. B BH.Ite. 6YKBeHHWC o6osHa'!emtil:. · 

CTPYKTYPa cucTe~ru'nporpaMM ue.npRBasaua K KOHKpeTHOMY aKcnepE:MeH

Ty, SIBJili6TCJI OTRPllTOH H MOJlteT 6HTL cpaBHHTe~HO JierRO H8.CTpoeHa 
. . 

H8. p8.3JIH'!Hll6 pemiM!l pa()OTll, a Tarolte Ha .n;pyroil RJiaCC CHm!ROB no-
~ . : -
~ . ' ' . 

cpe.n;cTBOM cneUHMLHoro annapaTa orrn:ca.mm: CTPYKTYPH CHEMRa n 

sa.n;amreu Ta6~ aKcTpaRO.n;oB. Ma.TeMaTH'!ecRoe o6ecne'!eHHe m.teeT 

M0.7.tYJII>Hyro CTpyttTYPY, tiTO n03BOJIII6T JierKO pasBEBaTL CHCT6MY nyTeM 

~o6aBJieHHR HOBHX 6JIOKOB. 

B 3axnnqeHHH cqo~~~poBaH!l OCHOB~e pesyJILTaTH .n;KCCepTatnm: 

0CHOBHHM pesy~TaTor.(.n;KccepTatnm SIBJili6TCJI paspa60TKa lii COS-

. .n;a1me Ma.TeMa.Tn'IecRoro o6ecnetieHHSI · .. .ItJISI CKaHHIJYIOOleil c:n:cTeMH no lii3-

MepeHHID CHRMROB c 6oJILmliX ~~THHX :n:cRpoBllX cneRTpoMeTpoB .ItJlli 

pa60TH B peJmMe aBTOM8.Tn'I6CROrO Oll03H8.B8.lntsi lii306paJJteHd:, a Tait-

2!6 BBO.It 3TOii. CliCTeMH B llpolii3BO].tCTB6HHyro 9RCIIJiya.Ta.r(IDO .ItJlli M8.C~o

BOro li3MepeHliiSI CTepeoCHHMxoB c·~TRMeTpOBOrO MB.rHnTHOro HCRpOBO

ro Cll6RTpoMeTpa OlUlli. 

B np6~ecce cos.It8.HliiSI Ma.TeMa.~ecRoro o6ecne'!eHliiSI aBTopoM 

6HJI pemeH ~.npo6JieM, mderomax ~•ocToSITeJILHoe Ha.Y'JHOe sHa~eHRe: 

·I. Ha OCHOBe MO.mr(P~poBaHHOro MeTo.tia. JIHHeiiHHX pem8.DI!HX 

~ paspa6oTau pacnosHamtlllt a.JiropliiTM n cos.n;a.Ha nporpru.Na .ItJlli 
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C:n:HTesa o6i.eKTOB no pesy~TaTB.M _liiSMepemrli nx CTPYitTYPHHX aJieMeH

ToB. HarmcaHH8.ff Ha OOPI'PAHe nporpaMMa ~OLVER HMeeT o6~~tee na:ma

'!eHRe H H8.IIIJI8. ycnemHoe npm.reHeime np:n: _pacnosHaBa.HHH aJieMeHTOB 

H306pruit6HliiSI H8. CHHMRaX C M8.IIDITHllX J_rCRpoBllX CII6KTpoMeTpOB H8. . . 
pasJin'!HllX ypoBHSIX o6pa6oTKH uao6p~eHHH. . . 

2. Paspa6oT8.H :H pea.JIHsOBaii nporPaMMHHii anna paT, nosBOJI.mOIItiD1 

JierKo reHepnpoBaTL KOHitpeTH!lii Bn.n; cucTer,ru n pexm;ru· ee pa6oru 
. :_ . ~ ' l .; ~- • 

nocpe].tCTBOM 38.lt8.HHSI llOCJie].tOBa.TeJILHOCTlii 9RCTpaKO].tOB B cne~Ia.JILHOii: 

Ta6mme :n:HcTp~. 8To o6JienaeT pa6oTy no~a~~TeJIII npi£ a~cn-
. . .- •. . . .. . 

JIYB.Tatnm cncTeMH, .n;eJiaeT ee nerxo Hac:rpa.Haaeuolt Ha ll6HHD-
(: .. 

IItReCJI YCJ,I:OBliiH, a .ItJlli paspa6oT'IHKa npe.n;cT8.BJilieT. y.n;o6Hllii a.nnapaT 

.ltJlli OTJia.n;KH CliiCT6M!l. 
I . _.., 

3. Ilpe.ItJIOXeH ROMIIeHCliipyroiilllii a.Jiropll:TM li C03.It8.HH nporpaMM!l 
' • " • • .• • - • • . : ~~; • ' • • . • ·: . : •. . .... ·. i . • • 

.ItJlli onpe.n;eJiemm 11 yqeTa .n;eiflopMrunm qni.Jp;Ma-Ho()nTeJIII lii306pruiteiDISI. 
• ... ·""' . . • ·; !' • _; .· ._ ..... , : 

Ha OCHOBe_ C03].t8.HHllX nporpru.lM npo~e].teHO. 3KCllepm,teHT8.JILHOe ll:CCJie-, . '. ·. -_ ._- . . . ; . ,, .. 

.ItOBa.HHe TO'!HOCTll: H3MepeHli.fi CKa!lHpymp!MaBTOMaTOM HPD penepHHX 
~·. ; . -~ . '.. ~· . - . 

RpecTOB Ha CHHMKaX C l.MC OWlll: •. Pesy~Ta_Tfl llCCJie].tOBaHIISI onpe.n;eJIH-:-

Jin r~ n xapaKTep ncR8.2lteHHii, a· nporPaMMH 6HJIH noJIOllteHll B. oc-. . :· . . -. ' ,. . . ~ :.. . . 

HOBy npone.n;ypll KOHTpoJIII sa R8.'16CTBOM lii3MepeHHii B. npo~ecce CKaHHpo-

Ba.lmSI. 

4. Paspa60T8.Hll aJll'opnTM!l 1r cos.n;aHH nporpaMM!l .ItJlli MaTeMB.TII-
. . . .. -.'" 

116CROH o6pa60TKH ].t8.HHllX, B tia.CTHOCTll:, nporpaMMH c:ryra.DB8.HHSI BKC-

nepE:MeHTa.JILHllX .It8.HHllX. nporpa.MMH o~pe.n;eJieHHSI. KO~eHTOB mnieil

HHX n KBa.ItP~Tn'!HllX.npeo6pasoB8Hll:ft Ha_nJiocKOcTn :n: .n;pyrne~ 
' ' <" ' .; -. 

. Anoo6a.urur: OCHoBHHe pesy~TaTH .n;KccepT~ co.n;e.(»lt8.TCJI B 

pa6oTaxfl-8/, d~ ~OJIOXeHll Ha ll6XJ!YHa~,ItH~{ ~ B~~COD3HHX COB~. 
mammx R ceMRHapax: B J(y6He, Epe~ef.I ~3 • 7 ,B/ Ha . ceMmiapax , ·., 

JIBTA/2;4,5,6/ n.ony6~oll8.Hll.:B.~e c-raTeit ~ coo~Dtemniowrn:~ 
1Iporp8.MM!Ioe o6ecne'!eHRe no.n;roToBJI~Ho, OTJiaxeHo R ycneiDHo aKcwrya.
'llfPJ8TCJ! c I9?6 .ro.n;a npn 113Mepemm'<imiiiiroB' d IiliTm.teirponoro ~ 
mrmoro Hcxpo:soro enex'l'pOKeTpa omm: •. ,· -
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