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6aAanRH C.r . H AP· P10 · 12474 

K eonpocy opraHH3a4HH o6pa6oTKH peaynbTaToe o6Mepa KaMepHwx 
$0Torpa~HH Ha 3611 CAC-6500 c HcnonbaoeaHHeM AHanoroewx cpeACTB 

Pa6oTa no AanbHeHWeMy ycoaepweHcTeoeaHHD npo4ecca o6pa6oTKH pe
aynbTaToe o6Mepa KaMepHwx $0Torpa~HH Ha 36M CAC-6500 a 4enRx o6ecne~e
HHR HOpMaflbHOH 3KCnnyaTa4HH nporpaMM 06pa60TKH, COKpa~eHHR epeMeHH C~e 
Ta C06~THH, ycTpaHeHHR nOTepb speMeHH 38M H OOBWWeHHR 3~eKTHBHOCTH ee 
pa6oTw a HacToR~ee epeMR HanpaeneHa Ha onTHManbHYD opraHH3a4HD npo
rpaMM 06pa60TKH ~HflbMOBOH HH$QpMa4HH H COKpa~eHHe HX 4HCna, Ha BKflD4e
HHe Ha pa3nH4HWX 3Tanax o6pa60TKH He60nbWHX nporpaMM AnR BCeCTOPOHHe
rO KOHTPOflR H aHanH3a peaynbTaTOB H3MepeHHH H C4eTa H Ha HCnOflb30Ba
HHe e npo4ecce TaKoro aHanHaa cpeACTB AHanora 4enoeeKa c 38M . 

B pa6oTe TaK~ AaHw onHcaHHR H xapaKTepHCTHKH cooTBeTCTBY~Hx 
nporpaMM, ·OOKa3aHa 4enecoo6pa3HOCTb WHpOKOrO HCOOflb30BaHHA nporpaMM 
KOHTponR H aHanHaa peaynbTaToB C4eTa KaK a naKeTHOM, TaK H e oco6eH
HOCTH B AHanorOBOM pe*HMaX, OnHCaHa CXeMa opraHH3a~HH pe*HMa AHanora 
nonb30BaTenR c 36M. 

Pa60Ta BbfnOJlHeHa B Jla6opaTOPHH Bbf~HCJlHTeJlbHOH TeXHHKH H aBTOMan1-' 
aa4HH OHIIH. 

Coo6IUeHHe 06beiiHHeHHOrO HHCTHTyTa MepHbiX HCCneiiOB8HHA, lly6Ha 1979 

P10 · 12474 
Badalyan S.G. et al . 

On Processing of the Bubble Chamber Photograph Measurements 
on CDC-6500 Computer Using the Means for Interactive 
Operation 

Methods are described of further improvement of processing 
bubble chamber photograph measurements with the CDC-6500 computer . 
They are intended to the processing program normal exploitation, for 
shortening time for event processing,' for elimination of computer 
time waste and for computer operation effectiveness, . aimed present
ly at optimal organization of programs for film information proces
sing and shortening of their number, at including on different pro
cessing stages of small programs for thorough control and analysis of 
measuring and counting results, and at using means for man-machine 
dialogue . The description and characteristics of corresponding pro
grams, the expediency of a wide application of programs for counting 
result control and analysis and for analysis in batch and interactive 
operation modes are also given. The scheme of organization of interac 
tive man-machine dialogue is presented . 

Communication of the Joint Institute for Nuclear Research. Dubno 1979 
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~R o6c~eTa pe3yAbT&TOB 06Mepa KaMepHNOC ~TOr~MA Ha 3BM 
ax: - 6500 OIDrn HMeeTcn 6onhmoA KolmJieKc nporpa101, npe,IVIasHa~eH

HYX AnR BOCCTaHOaneHHR npocTp8HCTB9KHOA KapTHHY H3Mepe~ C0-

6YTMA, KKH9MaTM~9CKOA ~eHTH~HK~M pesyAbTaTOB peKOH?TPyK~M, 

llO~rOTOBKH A9HT CyYMapH~ ~jYAbTaTOB M CTaTMCTM~9CKOrO &HanH3a 

sKcnepHMeHTanbHNX ~8HHNX I-3 • 
0IIY'l.' pa60TY C 3TMIIH npOrpaiOIAMH llOKasan, ~TO npM C"llMTYB8HHM 

MCXO,!ViYX ~aHHYX C M&rHMTHYX A9HT M 3allHCM pe3yAbTaTOB C~eTa TaK

K8 Ha warHHTHW8 A8HTW HM8DT M8CTO ~04LmH8 ll0T8PH BpeM8HK 3BK (K3-

38 HM3XOrO X8Q8CTBa warHMTH~ A8HT) M CHHK8HM8 3~8XTHBHOCTM ~8HT
p8AbHYX npo~eccopoB. 8 CBR3M C 3THM 6HnM MCCA8~0B8HY pa3AMQHH9 

peKHMH pa60TY npOrpaMM 06pa60TKM ~KnbMOBOA M~pwa~H M HaA~eH 

OllTHM8JibH!iA pemot, o6ecne~MBai>IqHA npH MKHHMaJibHNX llOTepmc BJ>9Me

HK JBM BWCOKYD 3~8KTHBHOCTL ¢YHK~HOHHPOB8HHR ~eHTpaALH~ npouec

COpoB/4/. 

~anLHeRmee ycoBepmescrBoBaHHe npouecca o~pa~orx• pesynLraroB 

o~wepa xawepuwx 1iJ<>rorpa¢HR IDJIO no nyrx onTHMMbHOR opraHH3al.tHH 

nporpaww o~pa~OTKH $K4LMOBOR HHiiJ<>pMaqKM H COX~8HBR HX QBC4a 1 a 

raxxe HCnoxL30BaHHR B npouecce aHanHsa pesynLraros cqera cpe~crB 

,IU!anOra qeJIOBeKa H 3BM. 

§ I. OcHOBHYe TPYAHOCTM, BCTpe~anmHecn B npogecce o6c~eTa 
p93YAbTaTOB o6wepa KSMepHHX poTorpwtHA 

AHanM3 npM~MH, M3-3a KOTOpYX B03HHKSDT ~py,IVIOCTM B npo~ecce 

o6c~eTa pesynhTaTOB o6wepa KSMepHHX ~Tor~HR, noxasan, ~To OHM 

B OCHOBHOM CBR38HY C ~e¢eKT8MM M8rHHTHYX A9HT, MCllOAb3yeMYX B 

KaqecTBe HOCMTeneA KH~p~M, MHOrOCTyneHQaTOCTbD npo~ecca o6-
C~eTa, H8AKQB9M ¢8TanbHHX OmH60K B MCXO~ AnR peKOHCTpyK~M C0-

6YTMR ~aHHHX, OTCYTCTBHeM KOHTpoAR Ha pasn~YX 3Tall8X npo~ecca 

o6pa60TKM. 
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ilepe~~eM K no~po6HOMY paCCMOTpeHHD yKa38HH~ 

saTpy~RD~HX MaCCOBYD o6pa60TKY ~HRbMOBO~ 

Bbl!Jle npHqHH, 

HH!fx>pMaqHH Ha 3BM coc-6500 Olliill. 
BnoK-cxeya npo~ecca o6pa6oTKH pe

syn&TaTOB 06Mepa KwepH~ !flo'l'OrprupH~ 
noKasaHa Ha pHc.I/5 . 

B xo~e peKoHcTpyK~H B~HCRR~TCR 
npOCTpaHCTBeHH~e KOOp~HHaT~ BepWHH H 

TpeKoB co6~Htl. Y!cxo~b!MH ~aHH~H MR 
peKOHCTpyK~H RBRRDTCR H3MepeHH~e Ha 

CTepeOCHHMKax KOOp~HHaT~ penepHHX TO~ 

qeK, sepmHH H TpeKoB co6~Htl. Pesynb

TaT~ peKOHCTpyK~H XOpOWO H3MepeHH~ 

co6~THtl, T.e. C06~THtl, B KOTOp~ BOC

CTaHOBReHH BCe BepmHH~ H TpeKH, 3anH

C~B~TCR Ha ReHTy XOpOWHX pe3yRbTaTOB. 

Co6~THR, B KOTOp~ BOCCTaHOBReH~ He 

BCe 3ReMeHT~, 3anHC~Ba~TCR Ha ReHTY 

llROXHX pesyRbTaTOB HRH HCK~q~TCR H3 

~anbHetlmero paccMoTpeHHR. 

PesyRbTaT~ peKOHCTpyKQHH xopomo 

H3MepeHHHX co6~THtl 06CqHT~TCR ITO 

KHHeMaTHqecKHM nporpaMMaM, KOTOp~e 

~RR K~oro paccMaTpHsaeMoro co6~HR 

B~eRRDT O~y HRH HeCKORbKO HaH-

6onee.BepORTH~ rHITOT83. flo~ rHnO

T830tl 3~8Cb llOHHMaeTCR llpHCBOeHHe 

KOHKpeTH~ 3HaqeHH~ Mace TpeKaM 

co6~THR. PesynbTaT~ KHHeMaTHqecKotl 

~eHTH~HKa~H TaK~e 3aiTHC~~TCR Ha 

cne~aRbHYD MarHHTHYD ReHTy. 

ilpH KHHeMaTHqecKOtl ~eHTH~H

Ka~H MR 6onbWHHCTBa co6~THtl, o6-
pasye~ qaCTHQaMH B~COKHX 3Hep-

@ 

rHtl, 3aKOH~ COXpaH8HHR 3HeprHH

KWDYAbCa n03BORRDT B~eRHTb, KaK 

npaBKRO, He O~y, a HeCKORbKO HaH60-

nee sepoRTH~ rHnOTes. iloaTowy npoH3-

BO~TCR ~OnORHHTeRbH~ npoCMOTp 
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!fx>TOnReHOK, B XO~e KOTOporo Ha6~~aeMaR Ha CHKMKax HOHH3a~R 

TpexoB cpaBHHBaeTCR c BWQHCAeHHOR npH paaAHQHWX npe~nonoxeHHRX o 

waccax qacTH~. ~H sToro pesynbTaT~ ~eHTH~HK~H c nowo~b~ cne

~MbHO~ nporpaMMH B~8mTCH Ha neqaTb H, KpoMe TOrO, MH K~Otl 
rHnoTes~, y~oBReTBOpRD~etl saKoHaw coxpaHeHHR, nep¢opHpyeTCH cne

~MbHaR KapTa OT6opa ( slice - KapTa ) · 
llocne ~ononHHTeRbHOro npocMOTpa H3 scero HMeD~erocR Ha6opa 

KapT OT60pa B~6Hp8mTCR TORbKO Te, KOTOp~e y~OBReTBOpRDT Ha6RD~a

ewotl Ha CTepeOCHKMKax HOHH3~H. 3TH KapT~ HCllOAb3YDTCR saTeM 

MR nepenHCH ~aHH~ Ha ReHT~ CyYMapHWX pesyRbTaTOB. 

PeKoHcTpyK~HR co6~THA, HX ~eHTH~HKa~n, neqaTb H nep¢opa~n 

pe3yRbTaTOB ~eHTH~HK~H, C03~aHHe neHT CyYMapH~ pesyRbTaTOB 

npoH3BO~TCR C ITOMO~bD OT~eRbH~ nporpaMM, a 06MeH ~aHH~ Me~ 
HHMH OC~eCTBnReTCR qepes MarHHTH~e ReHT~. il03TOMy npH o6cqeTe 

rpynm co6~Htl no BCeM 3TanaM Qeno~H Tpe6yeTCR yCTaHOBKa ?-8 
JI:8HT: ~Be-TpH Ha 3Tane peKOHCTpyK~H, ~Be - ~eHTH~KaqHH, O~a 

- neqaTH H nep!fx>p~HH, ~Be - Ha 3Tane no~rOTOBKH AeHT CyYMapuWX 

· pesyutatoB. 

ilOCKORbKY Ha 3BM CDC-6500 0~ KMeeTCR BCero RHmb meCTb ~e

BRT~Opo~eqHHX H ~Ba ce~opo~eQHHX MarHHTO!fx>Ha, TO 3~aqH C He

CKORbKHMH warHHT~ neHTaMH KMeDT BeCbMa HH3KHtl npHOpHTeT. Pa6o

Ta C HeHTaMH T~e Tpe6yeT 3aMeTHHX Sa'l'paT BpeMeHH nepH4epHtlHHX 

npo~eccopoB Ha qTeHHe HCXOAHWX ~aHHWX H sanHcb pesyn&TaTOB. Kpowe 

TOrO, nORb30BaTeRH He BCer~a KMeDT ~OCTaTOQHOe KOR~eCTBO Kaqe

CTBeHHWX warHHTHHX neaT. Bcne~cTBHe aToro B npo~ecce o6cqeTa ~aH

H~ ~OBORbHO qacTO BCTpeqaRHCb cnyqaH, KOr~a pa6oTa nporpaMM npe

Kp~anaCb H3-3a TOro, qTO RH60 He qHTMHCb MarHHTH~e ReHT~ C HC

XOAH~H ~aHHbiMH, RH60 pesyRbTaT~ cqeTa HeRb3R 6~0 sanHCaTb Ha 

HeHTy pesyHbTaTOB. 

B pesynbTaTe HM~Tb Ha 3BM coc-6500 waccOBYD o6pa6oTKY 

~HRbMOBOtl HH!flopwa~H C HCll0Rb30BaHHeM MarHHTHHX ReHT B KaqeCTBe 

HOCHTeRetl HH¢QpMa~HH He y~anOCb. Gne~eT TaK&e yKa3aTb, qTO cqeT 

no nporpaMMaM, KaK npaBKRO, BeRCH He60HbWKMH rpynnaMH C06~Htl H 

BCRe~CTBHe 3TOrO OAHH H Te ~e MarHHTH~e ReHT~ HCll0Rb30BaRHCb MHO

roKpaTHO. 3TO o6CTORTeRbCTBO TaK&e ilpHBO~HRO K 60RbWOyY ~CRy OT

Ka30B B npo~ecce cqeTa. 

B CBR3' C 3THM 6~ HCCRe~OBaH p~ pe~HMOB pa60T~ H Ha~eH 
OnTKMMbH~ 4/. CxeMa opraHH3~HH npo~ecca o6pa60TKH B 3TOM pe

&KMe noKasaHa Ha pHc.2. 
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T~- Q Y~b-

MarHHTHaR ~eHTa c HCXOAH~H ~aHH~ 
~R peKOHCTpyKqHH C06~TH~ KOOHpyeTCR Ha ~HCK. 
ilporpaNMa reoMeTpHqecKO~ peKOHCTPYK4HH CqH 
BaeT ~aHH~e c ~cKa H Ha Hero ~e nHmeT pea 
TaT~ cqeTa, KOTOp~e,B CBOD oqepe~b,RB~R
DTCR HCXOAH~H ~aHH~ ~~a noc~e~~e~ 
nporpaMMN 4eno~H H T.~. Ha 3aK~qHTe~b

KO I1l1PO B.Aill1E 
JIEHlli HA ,$1CK 

HOM 3Tane aHanHaa peay~bTaT~ cqeTa, Ko
TOp~e ~HO XpaHHTb, C06HpaDTCR B O~HH 
o6~H~ ~~~ H nepenHC~BaDTCR Ha MarHHT
HyD ~eHTy, Ana H~e~OCTH ~e~aeTCR KO
llHR ~eHT~ peay~bTaTOB, T,K, B np04ecce 
pa6oT~ 3Ta ~eHTa MOMeT 6~Tb HcnopqeHa. 
3areM yHHqroxaDrca Bee yxe He Hyx
H~e ~~~~,H no~e 3TOrO MO~O npHCTy
llliTl• It a.H8J1H3Y HOBOrO MaCCHBa pe3y~ua

TOB H3YepeHHU.llpoue~yp~ C60p.KH H YHHqroxe
HHR ~RJIOB MOryr npOH3BO~HTbCR TaKXe H~a 
npOMe~yTOqH~ 3Tanax, 6C~H B 3TOM B03-
HHKHeT He06XO~KMOCTb, 

Hcno~b30BaHHe ~Hcxa ~a xpaHeHHa 
peay~bTaTOB H3MepeHHH H cqeTa ll03BO~H~O 
Han~HTb HOpManbHyD 3KCn~yaTaqHD npo
rpaMM o6pa60TKH ~H~bMOBOU HH~pMaqHH, 
ycTpaHHTb llOTepH BpeMeHH 8BM B np04ec
ce o6cqeTa ~aH~, 3HaqHTe~bHO COKpa
THTb BpeMa pa6oT~ nepH~pH~H~ npoqec
copoB H llO~HRTb 3~KTHBHOCTb pa60T~ 
8BM. TaK, HanpKMep, Ha o6cqeT I5 T~c. 
C06~TH~ C KaMep~ "Jho~~a" C qHC~OM 
BTOpHqH~ JiyqeH OT ~Byx ~0 BOCbMH no 
reoMeTpJiqecxoR nporpaMMe 6~o aaTpaqe
HO 42 qaca BpeMeHH pa6oT~ qeHTpanbHoro 
npoqeccopa ax:-65CXl • ilpH 3TON BpeWR 
pa6oT~ nepH~pHRH~ npoqeccopoB cocTa
B~o OKO~O 20% BpeMeHH pa60T~ qeHT~b-
H~ npoqeccopoB, Tor~a KaK npH ~6oTe c 
JieHTaMH aTo OTHomeHHe-6o~ee IOO% 41. 

6 

' 

OBC4ET 
,lJ,AHHliX 

CBOPKA 
~AID!OB 

KOilliPOB.Aill1E 
,$1CKA HA JIEHTJ 

KOilliPO B.Aill1E 
JIEHlli HA JIEHTY 

YHW1TOmH1E 
~AIDIOB 

PHc.2 

Q 

@ 

He~ocTaTKON Taxoro pe~KNa pa6oT~ a~aeTca ero NHorocTyneH
qaT~ xapaKTep, qTo Tpe6yeT oqeHb qeTKOR opraHH3aqHH pa6oT B 
npoqecce aHanHaa peay~bTaTOB o6Mepa KaMep~ ¢oTorpa¢HR. KpoMe 
Toro, TaKaR opraHH3aqHa noaBo~aeT o6HapYMHBaTb cepbe3H~e ~e~KT~ 
B peay~bTaTax 06Mepa KaM6pH~ ¢oTOrpa¢H~ H~H B KCllO~b3Y9~ npo
rpaMNaMH KOHCTaHTax TO~bKO Ha 3aKJIDqKTeRbHOM 3Tane npoqecca K3-
uepeHM~, qTO 3aTRrKBa6T np04eCC o6pa60TKK, 

§ 2. CoxpameHMe qH~a nporpaMM. no KOTop~ BegeTca o6cqeT 
peay~bTaTOB o6uepa KaMep~ ffioTorpa¢K~ 

0AHKM K3 B03MO~~ Cll0C060B YCTpaHeHKR OTMeqeHH~ B~e He
~OCTaTKOB H YCKOpeHHR npoqecca o6pa60TKK R~aeTCR COKp~eHKe 
qJicJia nporpaMM, no KOTOp~ Be~eTca o6cqeT ~aHH~. 

~eKCTBKTeJibHO, ~a p~a 3~aq nepB~e TpK 3Tana np04ecca 
aHanK3a (peKOHCTpyK~, K~9HTH~KKaqHD, neqaTb K ne~paqKD KapT 
OT60pa), nOKa3aHH~e Ha pKc,I, MO~O npOK3BO~KTb C llOMO~bD OAHOH 
npor~, KOTOpaa B ~anbneRmeM 6y~eT Ha3~BaTbca nporpaMMo~ 
rEOKHH. B 3TOM CJiyqae OT6op co6~TKK, npKrO~H~ ~a KHHeMaTKqe
CKOU ~eHTK~KKaqKK, npoH3BO~KTCR C llQMO~bD cneqKanbH~ llOAUpO
rpaMM no 3~aBaeMHN llOJib30BaT9JieM KpKTepHRM OT60pa. 

BapKaHT nporp~ rEOKHH Ha 8BM cr:c - 65CXl OIDill 6~ co6-
paH K3 3~eMeHTOB reoMeTpKH H KHHeNa'l'KKK CMCT9W "r~a"/6 , ilo
CKO~bKy ~KHa npor~ npeB~aeT OTBe~eHH~ ~a llO~b30BaTe~eA 

pecypc onepa'l'KBHOH llaMR'l'K 8BM, TO OHa KMeeT OBepne~HyD C'l'pyKTypy,, 
CxeNa cerueHTaqKK nporpaMNN npHBe~eHa Ha pHc.3. 

ilporpaMMa COCTOHT H3 fiRTH cerMeHTOB Tpex ypoBHeA, K3 KO'l'O
p~ .OAHH aarpyaaeTCR B onepaTHBHyD llaMRTb 8BM TOJibKO Ha Haqanb
HOM ' 3:ane, roJIOBHOA cerMeHT H BTOpOK cerMeHT nepBOro ypOBHfl no
CTORHHO Haxo~nTcn B onepaTKBHOH naMRTH. TaxKM o6paaoM, B npoqec
ce o6cqeTa co6~THK npoKcxo~T nepeaarpyaxa TOJibKO ~Byx cerueHTOB 
BTOporo ypoBHfl, O~H H3 KOTOp~ npoH3BOAHT reoMeTpHqecKyD peKOH
CTpyK~, a BTOpoK-KMHeMaTKqecKyD ~eHTK~KKa~. 

O&beM onepaTKBHO~ naMnTK 8BM, 3aHKMaeMUR nporpaMNoR B npo
qecce o6cqeTa ~aHH~,-OKO~O 50 'l'~C.C~OB, K3 KOTOp~ I? TYC, 3a
HKMaeT 6JioK ~KHaMKqecKK pacnpe~eJiaeMoA naunTK. Bpeun TpaH~RqKM 
nporpaMNW cocraBnaer oxono 2 MKH, 
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B Ta6~HGe npKBe~eH~ ~aHH~e o saTpaTax speMeHH ~eHTp~bH~ 
npo~eeeopos (TCP), eHeTeM~ (TC) K nepH~pH~H~ npoqeeeopos (TPP) 
313M CIX:-6500 Ha o6etieT O~OI'O e06biTH' olp -3KenepKMeHTa no 
~enotiKe nporpa.MM THRESH - GRIND - AUID:;R II H nporpa.MMe I'EO!illH. 

TCP 
eeK. 

l..(enotiKa 
nporpa.MM ?,5 

I'EOIDlli ?,9 

19... m 
TCP TCP 

3,? 0,4 

4,9 0,8 

rOJIOBHOll 
CErMEHT 

IIEPBOrO YPOBHH 

IIEPBWl CErYEHT 
BTOPOrO YPOBHH 

8 

~J:ee 
TCP 

3,_1 

3,? 

Ta6JIHL!a 

IJpHMetiaHHe 

984 eo6CITHR. 06etiHTaHbl 
B 19?? r. 

10209 e06biTH~. 06etiHTaHbl 
B 19?8 r. 

BTOPOtl CErMEHT 
BTOPOrO YPOBHH 

PHe.3 

~3 3THX ~aHH~ B~O, \ITO 3aTpaTbl speMeHH qeHT~bHOI'O npo
qeceopa npH o6etieTe ~aHH~ no qenotiKe nporpaMM H nporpa.MMe rEO
!illH OTJIH\Ia~TeR He3HatiHTeJibHO. Ha6JID~aeMOe B03paeTaHHe eHeTeMHOI'O 
BpeMeHH B OeHOBHOM CBR3aHO e H3MeHeHHeM sapHaHTa onepaqHOHHOH 
eKeTeMbl, T.K. o6ctieT ~aHH~ no qenotiKe nporpa.MM 6CIJI npoH3Be~eH 
B 19?? I'., a no nporpaMMe f'EOIDfH-B 19?8 r. 0THOmeHHR Me eHeTeM
HOI'O speweHH K speMeHH pa60TCI ~eHT~bH~ npoqeeeopos, yepe~HeH
H~e no seeM sa~aqaw s nepHO~bl etieTa, sospoenH e 3,1 ~o 3,?. Bos
paeTaHHe saTpaT nepH~pHH esnsaHo c nepesarpy3KOH cerweHTOB. ~e
~eT TaKMe JtiHT~BaTb, \ITO npHse~eHHble B Ta6JIH~e ~~bl HMeDT OpH
eHTHpOBOtiHClH xapaxTep, T.K. OHH saBHeRT OT tiHeJia XOpomo H3MepeH
H~ eo6CITHH, T.e. eo6b1TH~, KOTOpble yeneWHO npOXO~T see TeeTbl. 

TaxKM o6pasoM, HenoJib30SaHHe o~oA eerMeHTHposaHHoA nporpaw
Mbl BMeeTO Tpex OT~9JlbHCIX nporpaMM He npKBO~KT K 3aM9THOMY S03-
paeTaHKD HK eKCTeMHOI'O speMeHK, HK Bp9M9HH ~eHTpaJibH~ npo~eeeo
pOB, HO c~eeTseHHO yexopneT npo~eec o6pa6oTKH sa CtieT cox~e
HHR tiHeJia CeaHeOB CtieTa S TpH pasa. 

§ 3. AHanH3 pe3YJibTaTos o6wepa xawepHCIX ¢QTorpaWHA e 
HCnOJib30BaHH9M gKaJIOI'OSCIX CP98CTS 

CospeMeHHble eHeTeNbl o6pa6oTKH ~H~bMosoA H~pMaqHH RBJIRDTCH 
60JibmHMH H CJIOMHCIMH KOMnn9KCaMK npoeMOTp0SO-H3M9pKT9ibH~ yeT
poHCTS, sneKTpoHHo-sC~tiHCBHTe~bHCIX wamKH H npor~5 • H~e&Han 
pa6oTa TaKHX eHCTeM H9S03MO&Ha 6e3 OnepaTHSHOI'O KOHTp0JIR HX 3JI9-
MeHTOS Ha pa3JIHtiHCIX 3Tanax npo~ecca o6pa6oTKK. O~KM K3 3~KTHB
HCIX cnoco60B KOHTp0~R pa60Tbl CKaHHpJD~ asTOMaTOS, npe~a3HaqeH
H~ ~R o6uepa KawepHCIX ~TOI'~HA, HBJIReTeR o6cqeT pe3yJibTaTOS 
H3M9peHHA no COOTBeTeTBJD~eA ~9llOqK9 nporpaxwf?/, AHaJIK3Hpyn pe-
3YJibTaTbl peKOHeTpyK~H H KKH9MaTKtieeKOH ~eHTH~KaqKH eo6HTKA, 
MO.HO onpe~eBHTb TOqHOCTH H3M9peHHR 3JI9M9HTOB C06CITHA, OTCJTCTBH9 
S KCXO~CIX AaHHHX CHCT9MaTHqecKHX norpemHOCTeA, O~eHHTb RaqeCTBO 
pa6oTbl HswepHTeBbHHX ycTpoACTB. O~axo s sTow cnyqae OmH6KH s 
HCXO~HX ~aHHHX, pa3H006pa3HCIX KOHCTaHTax, HCnOJib3Y9MCIX S npo~ec
ce aHaJIH3a, ~e~KTCI S nporpaMMAX H M9TO~ax o6pa60TKH 06Hapy&HBa
DTCR Ha aaxnn~TeJibHCIX 3Tanax. BcneACTBHe sToro o6pa6oTKY qacTH · 
AaHHCIX npHXOAHTCR nosTopnTb, qTo aaTnrKsaeT npo~ecc aHaxKaa. 
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~H ycTpaHeHHH 3THX He~ocTaTROB 

6~H pa3pa6oTaHH nporpaMMH, npe~
Ha3HaqeHHNe ~H npoBepRH pe3y~bTaTOB 

o6wepa RaMepH~ ~Torpa¢HH H s Rcnpecc
aH~H3a pe3y~bTaTOB cqeTa B naKeTHON H 

HHTepaKTHBHOM pe~HMax . 

Cxewa opraHH3a~HH aH~H3a pe3y~b

TaToB 06Mepa RaMep~ ~TOrpa¢H~ C HC

nO~b30BaHHeM 3THX nporpaNM noRa3aHa 

Ha pHc.4. 
Pesy~bTaT~ o6Mepa RaMepHHX ~

Torpa¢HR, Haxo~~Heca Ha warHHT

HOH ~eHTe, ROnHp~TCH Ha ~HeR H 

XpaHHTCH Hi ;eM B ~pNe nepMaHeHT
HOrO ~H~a 8 ~o Tex nop, noRa OHH 

He 6y~T o6cqHTaH~ ~0 RO~a. 

3aTeM npOH3BO~HTCH no~aH ~H 

B~OpOqHaH npOBepKa HCXO~~ ~aH
H~, B XO~e ROTOpOH O~eHHBaDTCH 

qHc~o xopomo H3MepeHH~ co6~Hij H 

TOqHOCTH 06Mepa HX S~eMeHTOB. ~H 

pemeHHH STHX 3~aq 6~ )03'aH cne
~~bH~ naKeT nporp~IO . llpo

aepKy HCXO~ ~aHH~ MO~O npOH3-

BO~Tb RaK B naKeTHOM, TaR H HH

TepaKTHBHOM p~HMax. 
Ec~H pe3y~bTaT~ npoaepKH HB

~HDTCH y~o~eTBOpHTe~bH~, TO 

co6~HH nocTyn810T Ha ~~bHeRm~ 

o6pa6oTKy. B npOTHBHOM c~yqae OHH 

Hanpa~HDTCH Ha nOBTOp~e H3MepeHH~, 

a COOTBeTCTBYD~HH nepMaHeHT~ ~ 

yHHqTO~aeTCH. 

06cqeT ~aHH~ npOH3BO~HTCH no 

O~OH ~H HeCROHbKKM nporpaMMaM. 
06MeH ~aHH~ we~ nporpB.NMaNH 
~eno~H npOH3BO~TCH qepe3 nepwa
HeHTH~e ~A~~. qTo o6ecneqHaaeT 

~RTHBHyD pa6oTy 8BN H npaKTH-
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qecKH HCK~~qaeT noTepH MamHHHoro apeMeHH B npo~ecce o6cqeTa. 

J1o Mepe HaKO~eHHH pe3y~bTaTOB cqeTa nO~b30BaTe~b HMeeT B03MO*

HOCTb rrpOBSpHTb pa6oTy CHCTeM~ no pa3~HqH~ ~H3HqeCKHM TeCTaM 

(3HaqeHHHM He~OCT810~HX uacc, pacnpe~e~eHHHM BepoHTHOCTeH, Be~H

qHHaMJCH T. n.) . Bee 3TH npoaepKH T~e MoryT npoH3BO~HTCH ana
KeTHOM H HHTe paKTHBHOM pe~HMax. 

Ec~H nonyqeHH~e pe3y~bTaT~ y~oa~eTaopHDT Tpe6oaaHHHM 3Kcne

pHMeHTaTopoa, TO OHH nepenHC~B810TCH Ha MarHHTH~e ~eHT~ ~H xpa

HeHHH H noc~e~~ero CTaTHCTHqecKOrO aHaRH3a , ~H60 rrpOH3BO~HTCH 

HOBhlH o6cqeT ~aHH~ C H3MeHSHHhlMH 3HaqeHHHMH napaueTpOB H KOHC

TaHT, KOTop~e woryT ~HHTb Ha no~yqae~e pesy~bTaT~ . 

Ha saK~~qHTe~bHOM 3Tane MarHHTH~H ~HCK oqH~aETCH OT HeH~HbD 

6o~ee rrepMaHeHTH~ ~H~OB. 

BK~qeHHe a npo~ecc o6pa6oTKH nporpaMM npoaepKH pe3y~hTaToa 

H3MepeHHH H cqeTa n03BO~HeT 6e3 3aMeTHhlX 3aTpaT MamHHHOrO BpeMe

HH B~~HTb n~OXO H3MepeHH~e MaCCHB~ ~aHH~ Ha HaqanbH~ 3Tanax 

aHaRH3a, a TaK*e KOHTpO~HpOBaTb ITO HaH6o~ee qyBCTBHTeRbHhlM KpH

TepHHM npaBH~bHOCTb pa60T~ CHCTeN~ H IT0~6opa KOHCTaHTH rrapaueT

poB, HCnOnbsyeM~ npH peKOHCTpyK~H H H~eHTH~HKaqHH co6~THH. 

§ 4. llpor paMM¥ 8RH rrpoaepKH pe3y~hTaTOB o6wepa 

KaMepH~ qoTor papHH 

~H npoBepRH pe3y~bTaTOB H3M9peHHH , npOH3BO~HM~ Ha aBTOMa

THqeCKHX H ITO~Y,aBTOMaTHqecKHX ycTpOHCTBax, 6~ C03~aH CITe~Ha~bH~ 

rraKeT nporp~IO/ , npe~Ha3HaqeHH~ ~H pe we HHH c~e~JqHx s~aq: 
- npoaepKH rrpaB~bHOCTH sanHCH pesy~bTaTOB H3MepeHHH Ha ~H~ax 

C HCXO~~ ~aHH~j 

- oqeHKH TOqHOCTH o6wepa pe nepHhlX Toqe K; 

- 0~9HKH Kaqe CTBa 06Mepa Be pWHH H TpeKOB C06~THH Ha HX CTe peo-

CHHMKax; 

- o~eHRH qHc~a xopowo H3MepeHH~ co6~THA; 

- B~CHSHHH npH~, no KOTOp~ pe3yRbTaT~ H3MepeHHH 6paKynTCH 

a rrpo~ecce peKOHCTpyK~H; 

- no~yqeHHH pHCYHKOB C H306paKSHKHMH H3NepeH~ Ha CTepeoCHHMRax 

3~eMeHTOB oo6~THH. 
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ilOCKO~bKY ITpMOpMTeT 3~aqM, a,c~eAOBaTe~bHO, M BpeMH ee Ha

XOXAeHMH a 3BM, pa6oTaD~e~ a MY~bTMnporpaMMHoM peMMMe, 3aBMCMT 

OT Tpe6yv~MXCH nporpaMMe pecypcoa, TO ~R 6~cTporo no~yqeHMH pe-

3Y~bTaTOB ~enecoo6pa3HO aecTM cqeT no nporpawMaU, Tpe6yv~MM MM

HM~anbHO~ llaMflTH M He60nbmoro Bpe~eHH pa60TH KaK ~eHT~bHOP0 1 TaK 
M nepHqepHHH~ npo~eccopoB. B CBH3H C 3THM 6uno C03AaHO HeCKO~bKO 

AeCHTKOB nporpaMM, 3aHHNaiD~MX B onepaTHBHOH naMRTH oBM OT 20 AO 

30 T~C. CXOB H 3aTpaqH~MX Ha aH&XH3 OAHOrO C06~HH OT 0,2 AO 

2 CeK B 3aBHCHMOCTH OT XapaKTepa pemaeMOH 3~aqM. 

flporpaMM~ naKeTa paccqHTa~ Ha WHp0KH~ Kpyr nOXb30BaT~eH, 

B TOM qHcXe H Ha ~H~, He HMeD~HX on~Ta pa60T~ Ha 3BM. il03TOMy 

naKeT CHa6~eH cpeACTBaMH A~H aBTOMaTH3HpOBaHHOH c60pKH (reHepa

~K) nporpaMM no 3~aHHRM no~b30fiTeneA, cocTasnaeMNM Ha cne

~anH3HpoBaHHON H3~e 3anpocoa/II • Kpowe Taro, HMeeTca B03MO~
HOCTb npoH3BOAHTb npoBepKy pe3y~bTaTOB H3MepeHHH B peMHMe AH&XO

ra "qeXOBeK-oBM". CxeMa opraHH3a~HH 3TOrO pe&HMa 6yAeT noApo6HO 

paCCMOTpeHa HH&e. 

§ 5. llpoaepxa pe3YXbT&TOB cqeTa 

KaK y&e OTMeqanoCb, OAHHM H3 ~KTHBH~ Cil0C060B KOHTpO~H 

pa60TH CHCTeM o6pa60TKH ~~bMOBOH HH~pua~H HBnHeTCH aH&XH3 pe-

3YXbT,TOB peKOHCTpyK~H HXH KHHeMaTHqecKOH HA6HTH~HKa~H C06H

THH/? • ~R npoBeAeHMH TaKara aH&XH3a B HameM C~~ae 6HRH C03Aa

HH Cne~&XbHHe nporpaMM~, C nOMO~bD KOTOp~ B ilaKeTHOM HXH HH

TepaKTHBHOM pe~HMax NO~O no~yqaTb pacnpeAeXeHMR ~eAYD~HX Be

nHqHH: 

- npocTpaHCTBeHH~ KOOPAHHaT sepmHH H APYrHx xapaKTepH~ ToqeK 

co6HTHA; 

- napaMeTpOB nyqKOB~ TpeKOB (~HH~, yr~H, HMny~bCH, p~HYC~ KpH

BH3HH, KOOpAHHaTH TOll:eK BXOAa B KaMepy H T.n.); 

- napaMeTpOB BTOpHll~ TpeKOB; 

-J(z, BepOHTHOCTeH H HeAOCTaiD~ MaCe ~R pa3X~~ peaK~HA, 
HAeHTH~H~pOBaHH~ C nOMO~bD 3aKOHOB COXpaHeHHR 3HeprHH-HNny~b

ca. 

Kpowe Taro, HMeeTcH B03MOMHOCTb cTpOHTb pa3XHll:Horo poAa rHc

TorpaMMH, il03BOX~e HCC~6AOBaTb 3aBHCHMOCTH pRAa Be~HqHH OT 

3HaqeHHH rrpoCTpaHCTBeHH~ KOOPAHHaT aepmHH co6HTHA, HanpHMep, 3a-
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BHCHMOCTH yr~OB, o6pa3yeM~ KaCaTeXbHO~ K nyqKy B TOqKe B3aHMOAeH

CTBMH C KOOpAHHaTHhlMH OCRMH, OT nono~eHMH BepWHHH. 3TH nporpaMM~ 

Ta~e MCITOXb30BaRHCb ~H ITOA60pa pa3XHll:H~ KOHCTaHT
1 

B TOM ll:HCXe 

napaMeTpOB nepBHll:HOrO nyqKa. 

06oeM onepaTHBHOH naMHTH 3BM, Tpe6yvujHi:lca A~H pa60Tbl 3THX riJXl
rpaMMr OKOXO 30 TbiC.CXOB, a BpeMH, 3aTpall:MBaeMOe Ha aH&XH3 TbiCH-

ll:M C06biTMH, He npeBbiWaeT 60 CeKyH,l{ . 

ilporpaMMbi C06KpaiOTCH H3 3X6MeHTOB CHCT6Mbl 'THAPa"/6/. BpeMH , 

3aTpall:KBaeMOe Ha C60pKy TeKCTa K TpaHCXH~HD nporpaMM 3TOH rpynnbi,

OKO~O 15-20 CeK, ll:TO n03BO~HeT BeCTH aH&XH3 pe3yXbTaTOB ClleTa B 

pe~HMe OTX~OK. 

§ 6. Cxeua opraHH3agHH pe~HMa AHanora 

pvugyKH pesynbTaTOB H3MepeHH~ KaMepH~ CHHMKOB MRH Cll:e-
r ' 

CBOPKA 

llPOrPAMMi:l 

3MA3 t>MlJIOB. 
IIEPE,il,A 4A HA 

3A,MH~ 

llAPAMETPOB. 
CliET. 

llPOCMOTP 

PHc.5 

·Ta ITO nporpaMYaM reoMeTpuM H KHH6MaTHKH 

6unH cos~aau cne~HanLHHe ~Hanoroaue npo-

rpau~u, pa60Ta KOTOp~ opraHH30BaHa B 

cne~yvme~ nocne~oBaTenLHOCTH (puc.5). 

- Ha nepBOM 3Tane no~b30BaTeXh co6HpaeT 

Tpe6YIO~HCH eMy BapHaHT nporpaMMbl. ilpH 

3TOM CHCT6Ma "nOACKa3HBaeT" eMy IIOCXe

AOBaT6XbHOCTb 86i:lCTBHH, KOTOpbie OH AOR

~eH AenaTb, H npe~araeT eMY &nbTepHa

THBHble BapHaHTbl, H3 KOTOp~ OH AO~eH 

Bb16paTb OAHH MXH H6CKOXbKO. 

- Ha BTOpOM CHCTeMa "yqHT 11 nOXb30BaTena 

npo~eAJPe 3~aHHH MCXOAH~ AaHH~ M ne

peAall:M 3~all:M Ha cll:eT. !1Hall:e roaopa, B 

npo~ecce ~Hanora B nauRTM 3BM ~opwMpy
etcn xono~a nonL30BaTenn,xotopan sateu 

no ero KOMaHAe nepeAaeTcH Ha cll:eT. . 

- Pa6oTa rrporpaMMbl Hall:HHaeTCH c Taro, ll:TO 

OHa Bb!AaeT ITOXb30BaTeXD CITHCOK KOHCTaHT 

H rrapaMeTpoB, KOTOpble H~O 3~aTb rrpo

rpauwe, HanpHMep napaMeTpH rMCTOrp<MW. 

ilO~b30BaTeXb npOCMaTpHBaeT MX Ha 3KpaHe 

AHCfineR K B cnyqae H806XOAHMOCTH 3&Me-

13 



HHeT Te HRH HHHe BenHqHH~. ITocne 3TOrO npOHSBO~KTCH o6cqeT 
s~aHHoro MaccHBa ~aHH~. 

- Ha saKn~qHTenbHOM 3Tane nonbsosaTenb npocwaTpHBaeT Ha 3KpaHe 
~cnneH pesynbTaT~ cqeTa, B~asaeM~e B B~e Ta6nK~, rKCTOrpaMM, 
r~KKOB HRK pHCYHKOB H opraHKsyeT B~aqy Ha neqaTb TOA HH~p
M~HH, KOTOp~ cne~eT COXpaHHTb, 

TaKoBa B o6~KX qepTax cxewa opraHKsa~H nporpaMM ~H aHanK
sa pesyRbTaTOB 06Mepa KaMepH~ ~TOrp~HA H pesyRbTaTOB cqeTa B 
~HaROrOBOM pe~e. 

BpeMR, KOTopoe nonbsosaTenb nposo~HT sa TepMKHanou, HaqHHaR 
C MOM6HTa C60pKK nporpaMM~ H KQHqaR npOCMOTpoM pesyRbTaTOB aHa
RHSa MaCCKBOB ~aHH~, COCTO~KX npKMepHO HS T~CflqK C06~TKA, 

cocrasnaer J0-60 KMH.Bpe~a xe pa6orw ueHTpaRLHoro npoueccopa - He 
6onee o~oA MKHYT~. 

3aKJmqeHHe 

OnKCaHHaH B pa6oTe weTO~HKa o6pa6oTKK pesynbTaTOB o6uepa Ka
MepH~ ~TOrp~HA 6~a npoBepeHa Ha CHKMKax C O~OMeTpoBOK ~
KOBO~opo~OK nys~bKOBOH KaMep~, nonyqeHH~ npK ee o6nyqeHKH B 
nyqKe J... -qaCTK~. 

3a nepKo~ c KnnH no ~eKa6pb !9?8 r. no YKaSaHHOA cxeue 6~o 
o6pa60TaHO OKORO !6 T~C. C06~MH 6es nOT6pb MamKHHOro BpeMeHK. 
Bcero Ha o6cqeT STOH rpynn~ C06~TKH 6~0 saTpaqeHO OKORO 33 qaCOB 
BpeMeHK pa60T~ ~eHTpaRbHOrO npo~eccopa 313M OX::-6500. )l.nH SanKCK 
KCXO~~ ~aHH~ K XpaHeHKH npOMe~yToqH~ pesynbTaTOB CqeTa KCnORb
SOBanOCb He 6onee 5 MRH.CROB Ha O~OM KS coe~ ~KCKOB 38M 
CDC - 6500. 

B saKmDqeHKe asTop~ B~~~T rny6oK~ 6naro~apHOCTb H.H.ro
sopyHy sa nocTOAHHyD nouo~b K nonesH~e o6c~eHKH. 
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