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6aAanRH C.r. P10 - 12879 

CHCTeMa MaTeMaTH4eCK~ o6pa6oTKH ~n~MOBoH MH$QpMa~HH 
Ha M~HOH 3BH c HcnonosoaaHHeM AHanoroawx cpeACTB 

AnA coKpa~eHHR cpoKoB aHanHsa ~nbMOBOH HH$QpMa~HH Ha 3BH CAC-
6500 C03AaHa CHCTeMa MaTeMaTH4eCK~ o6pafiOTKH pesynbTaTOB oo .. epa Ka
Mep~X $0Torpa~H a naKeTHO-HHTepaKTHBHOM pe*HMe. Oco6eHHOCTb~ 3TOH 
c~cTe~ R&nReTcR 3Ha4HTenbHoe yMeHbWeHHe aaTpaT py4Horo Tpy~a Ha paa
fiop H aHanHs pesynbTaToe C4eTa Ha ecex 3Tanax ofipafioTKH, 4TO AOCTHra
eTCR finaroAaPR HCnonbso&aHH~ a npo~ecce aHanHsa AaHHWX pe*HMa AHanora 
4enoBeKa C 38M. 0ony4eHHWe pesynbTaTW noKaSw&a~T, 4TO HCnono30BaHHe 
3ToH CHCTeMW HaPRAY C Cy~eCTBeHHWM COKpa~eHHeM CPOKOB ofipa6oTKH npH
BOAHT K nOBWWeHH~ HaAe*HOCTH 3KCnnyaTa~HH nporpaMM OOpafiOTKM ~nbMO
BoH HH$0PM8~HH H 3~eKTH8HOCTM HCnon~SOBaHHR 38H. 

PafioTa awnonHeHa 8 Jla6op·aTOPHH 8W4HcnMTenbMOH TBXHMKH H a&TOMa
TH3a~HH OHIH1. 

CoofitneHHe 06bel1HHeHHOI'O HHCTHTyT8 RllepKbiX HCCnel1088HHA, Jlyfiua )979 

Badalyan S.G. P10 - 12879 
System for Mathematical Processing of Film Information 
on Large-Powered Computer with the Use of Dialogue Means 

To reduce the time of film information analysing by the CDC-6500 
computer the system of mathematical processing of chamber photograph 
measurement results in batch-interactive regime has been created.The 
advantage of this system is an essential decrease of manual work 
expeditures for selection and analysis of processing results on all 
steps. This is achieved due to using in analysis process of the regi

me of man-machine dialogue.The results obtained showed that the use 
of this system along with essential decreasing of processing time al
lows one to rise the reliability of exploitation of programs for film 
information processing and effectivity of the computer use. 

The investigation has been performed at the Laboratory of Compu-· 
ting Techniques and Automation, JINR. 

Communication of the Joint Institute for Nuclear Research . Dubno 1979 

© 1979 06•eJZBBBHBlJJI BBC1'Bf'YT 11/IBpHWJC BCC08JlOB4HBit /Iy6Hif 

B 8KCnepKMeHT&nbHHX HCCX8A088HHftX no ~3HK8 8~COKHX 3Hep

rxA, npo80AKMHX 8 O~~eHHOM HHCTKTYT8 HA8pHHX KCC18A088HKA, 

mHpoKO KCITOXb3fmT9R ~3H006pa3H~e Tp8KO~e AeT8KTOpY C ~HXbM08YM 

CDeMOM HH~~II' I- • ~a npoCMoTpa H o6Mepa xSMepHYX ~oTorpa
~KA 8 BBTA OKRH coaA&H 6oxb•oA xo.naexc ~ioTpo8YX K npocMOT
po80-K3MepxTenbHYX ycTpOACT8/!0-!2 , 22•25, 6 , 06cqeT peayXbT&T08 

K3MepeHKA npoK380~TC' 8 OCH08HOM H& 6&a08YX 3BK HHCTHTyT& 

CDC-5500 M BaCM-61 13 • KMe~eca 8 H&cTo~ee 8peMR 8 OHHK B03-

MOZHocrx IT0380XRDT eserOAHO o6pa6aTYB&Tb COTHK TYCaq C06YTKA. 

O~HaKO pe&nbHO CKOpOCTb oOpaOotKX ~HXbMOBOH HH~OpM~HH B 

OHHft 3HaqHT8XbHO M8HbW8, 3TO B OCHOBHOM CBS3aHO C T8M1 

qro B npo~ecce oOpaOotKH xa.epHHX ~ororp~xA HMeDrcs ara

nu, rpeo~e OOXb..X aarpar pyquoro rpy~a. K HXM oruocar

ca TUKe OIT8paqHJI, XU ,II.OITO.nDITeJfbHYA npoCMOTp CT8p80CHKMX08 

,li.XR OT60pa A&HHYX Ha JI8HTY CyMMapHYX p83YJibT&T08, p&360p peayn

T&T08 cqeT&, &KaaK3 n~KH OTK&30B npM peKOHCTpyKqKK K HA8HTX~

K~H C06YTHA, nOArOT08K& KH~pM&qMX ~ ,II.OM8po8 K nepeMep08 K 

T,n, BcX8,11.CT8K8 3TOI'0 1 8CIK, HanpKMep, AXR 06Mepa 30 TYC,C06YTxA 

H& HPD Tpe6yeTCH !5 H8A8Jib, A4H o6cqeTa p83YJibT&T08 K3MepeHKA 

OKOXO !00 q&C08 8peMeHK 3111 CDC-5500 ,TO nolfe~A 8H8.JOI3 

pe3yXbT&T08 cqeTa p&CTarKB&eTCH Ha 1,5-2 I'O,JI.& ! 4 , 
0CH~8H'8 3EM CDC-5500 TepMKH&nbHNKK ycTpoACT88MK TKna 

"TexTpoHKXC" 15/ K cneqK&XbHYM M&T8M&TMq8CKMM o6ecneqeHXeM, cny

·~ A4H opr&HKa~H Ea6oTY noxbaoaaTeJieA H& TepMHHaaax 8 peaK
Me pe&nbHoro 8peMeHR/I I, CAeJI&no B03MOKHYM pemHTb qacTb 3THX 

npo6JieM nocpeACT80M 8KXDqeHHH 8 npoqecc aHaJIKaa A&HHYX qexo8exa, 

pa6oTaoqero 8 peaHMe Aft&nora c 3111. 
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~ COK~eHHH cpoKOB aHa»H3a ¢HXbMOBOR HH¢opua~H Ha 3BM 
CDC-6500 C03~aHa H H~e BHe~HeTCH B npaKTHKY CHCTewa waTeua

THQeCKOR o6pa60TKH pe3yXbTaTOB o6u~ KaMepHNX ~OTOrpa¢HR B 
naKeTHO-HHTepaKTHBHOM pe~HMe/I?,I8 , 

~aH pa6oTa llOCB~eHa OnHCaHH~ 3TOR CHCTeMH H O~Ta ee 
3KcnnyaT~H npH uaccoaoA o6pa6oTKe ~aHH~ c ·~oBOAOpo~ 
ny3~bKOB~ Kauep 0~. 

§ I. Cxeua uaTeuaTHQeCKoR o6pa6oTKH WHAbMOBoR HHffiopMaqHH 
C ~H8KOBOAOp9AH~ nY3¥0bKOB~ Kauep 0~ H ee 

HeAOCTaTKH 

MaTeMaTHQeCKaH o6pa6oTKa pe3ynbTaToB H3MepeHHA B OHHH B 
TeqeHHe PHAa neT npoH3BOAHnacb no T~8iOHHOR cxeue/I9-2I,23,24/ 
Ha 3.13N B3CM-4, CDC-1604A H B3CM-6/ - 30 (cu. pHC. I). 

B xoAe uaTeMaTHQecKoR o6pa60TKH pemanTcx cne~~e 3aAaqH 
/I3,2I/. 

I. BoccTaHoaneHHe npocTpaHCTBeHHOR KapTH~ H3Mepe~ co6~THA. 
2. KHHeuaTHQeCKaH HAeHTH~HK~H co6~HA. 
3. ~OpMHpOBaHHe neHT CyYMapHNX pe3yXbTaTOB. 
4. CTaTHCTHQeCKHA aHa»H3 pesynbTaToB aKcnepHMeHTa. 

HcXOAHYMH ~HHYMH AnH reoueTpHqecKoA peKOHCTpyK~H co6~HA 
HBnHDTCH pe3yXbTaT~ 06Mepa HX 3AeueHTOB, 3anHCaH~e B CTaH~pT
HOM ~puaTe Ha uarHHT~ neHTax. 

Pe3yAbTaT~ pa6oTY reoueTpHqecKoA npor~ (npoCTpaHCTBeH
H~ KOOPAHHaT~ BeJlllHH, napaueTp~ TpeKoB, HX omH6KH) 3anHCYBB.IlTCH 
Ha MarHHTH~e neHT~. llOCKOAbKy H3-3a pa3XKQHOro poAa OmH60R, AO
nycKae~ npH H3MepeHKRX, qaCTb C06YTHA 6paKyeTCH, TO pesyAbTa
T~ peKOHCTpyK~H, KaK npaBHXO, flHmYTCH Ha ABe neHTY: neHTY XO
pomHX C06YTHA H Jl6HTY IDl OXHX COclbiTH.I!. 

Pe3ynbTaT~ peROHCTpyKQHH xopomo H3wepe~ co6YTHA o6CQHTY
BanTCH no KHHewaTHQeCKOI nporpauwe, KOTOpaH AnH K~OrO paCCMaT
pHBaeuoro C06YTHH B~eAHeT OAHY HXH HeCKOXbKO HaH6onee BepoXTH~ 
rHnoTe3. 3AeCb nOA rHnOTe30I nOHHMaeTCH llpHCBOeHHe KOHKpeT~ 
3HaqeHHA uacc TpeRaw co6YTHH. Pe3yXbTaTY RHHeuaTHQecRol HAeHTH
$HxaQHH T~e 3anHC~BB.IJTCH Ha MarHHTHJD neHTy. 

llOCROXbKY npH KHH8MaTHQeCKOA HA8HT~RaQHH co6~KA,o6paso
B~ qacTHqaMH a~coRHX 3HeprHA, a 6onbmou QHcne cnyqaea He yAa
eTCH B~eEKTb TOAbRO OAHY rHnOTe3y, TO npoH3BOAHTCH AOnOAHHTenb-
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H~~ ITpDCMOTp pe3JnbTaTOB C~eTa H ¢QTOITneHOK ~H HCKnD~eHHH ¢QHO

B~ C06~TK~ H yYeHbWeHHR ~cna He0~03Ha~o ~eHTH~HqKpOBaH~ 
PHITOTe3.B XO~e 3TOPO ITpDCMOTpa Ha6mv~aeMaR Ha CHHMKax HOHH3~H 
TpeKOB CpaBHHBaeTCH C B~CneHHOH npH paanH~HNX npe~onoaeHHHX 
o Maccax ~aCTHQ co6~THH. 

~R npOBe~eHHH 3TOPO aHanH3a C ITOMO~bD cneqKanbHOH nporpaM

M~ pacne~aT~BaDTCH pe3ynbTaT~ c~eTa H ~R K~oA npome~eA rHno

Te3~ ne~pHpyeTCR cneQHanbHaR Kapra or6opa ( slice -KapTa), Ha 
KOTOpo~ yKa3~BaeTCH HOMep C06~THH K THIT PHITOTe3~. 

B xo~e ~ononHHTenbHoro npocMoTpa ~TorrneHOK H pe3ynbTaTOB 

C~eTa ITO KHHeMaT~eCKOH ITpOPpaMMe B~6HpaDTCH KapT~ OT6opa TOnbKO 

TeX rHITOTe3, ~H KOTOp~ Ha6mv~aeMaR Ha CHHMKax HOHH3aQHH He npo
THBOpe~HT B~cneHHOH. Macmra6 ITpDH3BO~ npH 3TOM pa6oT ITOKa-
3~BaDT TaKHe QH~p~: 

- O~HH ~3HK ITpH aHanH3e ~aHH~ C KaMep~ "JID~Hna" 3a He~emv 
ilpOCMaTpHBaeT npH HHTeHCHBHOH pa6oTe OT 250 ~0 300 C06~THH 

(c ~eTOM He06XO~OCTH npoCMOTpa HeCKOnbKHX H3MepeHHH O~OPO 
C06biTHR); 

- ITO pe3ynbTaTaM KHHeMaTH~eCKOH H~eHTH~HKaQHH ~H O~Oro C06~THH 

C KaMepbl "JIIO~Hna" B cpe~HeM ne~pHpyeTCH 6-7 KapT OT60pa 

~aHH~, a ne~aTb pe3ynbTaTOB C~eTa no reOMeTpH~eCKOH H KHHeMa

TH~8CKOH nporpaMMaM Ha 0~0 C06biTKe 3aHHMaeT 2-3 CTpaHH~. 

TaKHM o6pa30M, npH aHanH3e HecKonbKHX ~eCRTKOB T~c~ co6biTHA 

ilpHXO~HTCH pa36HpaTb H npoCMaTpHBaTb COTHK T~C~ nep¢oKapT H 

COTHH T~C~ CTpaHHQ C pacne~aTKOH pe3ynbTaTOB C~eTa. 

C nOMO~biO KapT OT60pa H3 pe3ynbTaTOB KHHeMaTH~eCKOH ~eHTH
~HKaQHH Ha neHT~ CyYMap~ pe3ynbTaTOB nepenHCbiBaiOTCH ~aHH~e , 
Y~OBn8TBOpHD~He onpe~eneHH~ KpHTepHHM. 

Ha 3aKnD~HTenbHOM 3Tane npoH3BO~KTCR cTaTHCT~eCKHA aHanH3 

pe3ynbTaToB 3KcnepHMeHTa, B xo~e KOToporo onpe~enRDTCH Hccne~e

Mble BenH~H~ H HX OWH6KH • .na.HH~e, HaKOITne~e Ha JICP, HCITOnb3J

IOTCR ~R B~HCneHHR pa3nH~ BenH~HH, xapaKTepH3JDIIpiX 3KCnepH

M8HT B QenoM, ~R nOCTpOeHHH rKCTOPpaMM, ~eorpaMM, ~ByYepHHX 
~arpaMM pacceRHHR H T.~. 

B CBR3H c TeM, ~To B p~e 3~~ ~R non~eHHR ~3H~ecKHX 
pe3ynbTaTOB HeT He06XO~OCTH B KHH8MaTH~8CKOH H~8HTH~K~H 

C06b1THH, TO B 3TOM cn~ae ~H OT60pa ~aH~ Ha JICP HCnOnb3JDTCft 
pe3ynbTaT~ reOMeTpH~8CKOH peKOHCTpyKQHH/3 ! . 
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OcHOBH~e Tpy~ocTH, CBR3aHH~e c o6pa6oTKoA ~aHHbiX no onKcaH

HOH cxeMe, o6ycnoaneH~ MHorocryneHqarocTbD npoQecca aHanH3a132 •
3r 

06cqer pe3ynbTaTOB H3MepeHHH npoH3BO~HTCR B 4eT~pe 3Tana. Bcne~

CTBHe 3TOPO npoPpaMMbl CHCTeM~ HCnOnb3JIOT 6onbWOe ~HCnO MaPHHTHbiX 

neHT (Ha o~HH ceaHc cqeTa no ace~ Qeno~Ke nporpaMM, BKni04aR co3-

~aHHe JICP, Tpe6yeTCR JCTaHOBKa 7-8 neHT, He C~HTaR neHT C 6H6nHO

T8KaMH nporpaMM). 
ilpH 60nbiDOH eMKOCTH nocneAHHX O~H H Te ~e neHTbl HCITOnb3J

IOTCH a pa3nK~biX ceaHcax c~eTa, 4TO HaKn~~aaeT ~eCTKHe rpe6oaa

HHR Ha HX Ka~ecTBO. KpoMe Toro, H3-3a 6onbmoro ~Hcna Bb!AaaaeMoA 

Ha neqaTb H ne~OKapT~ HH~OpMaQHH MHOPO JCHnHH TpaTHTCH Ha HX 

pa36op, o6pa60TKY H XpaHeHHe. ilpH pa6oTe Ha 38M C OTHOCHTenbHO 

He60nbWOH npOH3BO~HTenbHOCTbiO H HeB~COKOH ITnOTHOCTbiO 3anHCH HH

~OpMaQHH Ha MaPHHTHble neHTbl OTM848HH~e HeAOCTaTKH npORBnRIOTCH 

He 04eHb CHnbHO. 
0AHaKo npH nepexoAe Ha MO~Hble 3BM, cnoco6H~e o6pa6aT~BaTb 

COTHH C06b1THH B qac, H npH HCITOnb30BaHHH MarHHTH~X neHT C 6onb

WO~ eMKOCTbiO (HeCKOnbKO T~CH4 C06~TH~ Ha neHTe) o6pa60TKa 3KCne

pHMeHTanbHbiX ~aHHbiX no T~HQHOHHOH CXeMe B HaiDHX ycnOBHHX He 

o6ecne4HBana ~OCTaTO~O 3~KTHBHOrO HCITOnL30BaHHR JBM H H~ex
HOA paOOTU nporpaMM CHCTeMbl. B CBR3H C 3THM B03HKKna He06XOAH

MOCTb MO~epHH3aQKH HCnOnb3JeMOH B 0~ CXeM~ MaTeMaTH4eCKOH o6-
pa60TKH ~HnbMOBOH HH~OpMaQHH C ~~OBOAOPO~biX ny3~pbKOB~ KaMep. 

§ 2. YcoaepmeHCTBOBaHHe cKcTeMN MaTeMaTH4ecKoA o6pa6oTKH 

¢HnbMOBOH HH¢QpMagHH Ha 3BM CDC - 6500 

Ba3oB~H 3BM QeHTpanbHoro B~HCnHTenbHoro KOMnneKca OMHH 
HBnRIOTCR B3CM-6 H CDC-6500 /33,34/. 

HaH6onee no~OA~e~ ~nH 3~aq MaTeMaTH~ecKoA o6pa6oTKH 

~HnbMOBOA K~opuaQHH HBnHeTCH CDC-6500 • BpeMR o6~eHHR K 

naMHTH ~H 3TOA 3BM, HMev~eA ABa QeHTpanb~ npoQeccopa, paBHO 

OKOnO ! MKC. 3TO n03BOnReT 3a O~KH ~aC MamHHHOrO BpeMeHH 

CDC-6500 06C4HTaTb no reoMeTpH~eCKOH H KHHeMaTH48CKOH ~~M
MaM 300-400 C06~THH C ~K~OBOAOPO~~ ITJ3~bROB~ KaNep'v5 • 

O&Deu onepaTHBHoA naNRTK 3TOA 3BM, orse~eHHHI ~H nporpaMM nonb-

30BaTeneA, COCTaBnHeT 50 T~C. CROB. 

7 



Ha ,D,HCRax, O~OI!IpeMeHHO UO.JI.IUIIll.laellbllC K HeA, IIO&HO pa3MeC

THTb KH~~~ 06oeMOII OKORO 100 MRH. CIOI!I. BcneACTI!IHe 3TOrO 

6K6RKOTeKK nporpSMII BMeCTe C HCXO~~ AaHHYMK H pesy~bTaTaMK 

Cl.leTa MO&HO xpaHKTb Ha l.laCTHiiX ( C'bElMH!JIX) ,D,HCKax. Hlile~llpleCR Ha 

CDC-6500 MarHKTO~H~ n03l!IO~~T 3&nXC~I!IaTb Ha OAHf MarHHTH~ 
~eHTy pesyR&Ta~ oOcqeTa or 4 ~o IO T~CRl.l coO~TKA - 1!1 sai!IH

CHMOCTK OT ~OTHOCTH 3anKCH. 

il03TOyY I!ICKOpe noc~e I!II!IOAa 3TOA 3BM 1!1 3KC~yaT~ Hal.laRHCb 

pa00T~ no nOCTaHOI!IKe Ha HeA nporpSMII o0pa00TKH ~biiOI!IOA HH~pm

~H H OpraHKS&qKK MaCCOI!IOrO Cl.leTa. 

AHaRH3 npHl.IKH OTKa301!1 1!1 pa6oTe nporpSMII nOKasaR, l.ITO OHM 1!1 

OCHOI!IHOII 6~ CI!IR3aH~ C ~OXKII Kal.leCTI!IOII MarHHTHiiX ~eHT K HaRK

l.IK911 ~TaRbliliX OmH00K 1!1 HCXO~!JIX ~ peKOHCTpyK~H co0~THA AaH
H!JIX. 

B CI!IR3K c 3TKK O~K npoBeAe~ acc~eAOBaHKn pas~~ pe&H

uoB paOoT~ nporpSMM c ~eRb~ noHcKa HaAeKHoA cxe~ opraHHs~ 

waTeuaTHl.lecKoA o6pa6oTKH sKcnepHMeHTaRbHiliX AaHH!JIX· 

B pesy~bTaTe 3THX HC~eAOI!IaHHA 6~ HaAAeH OnTH~b~ pe&HII 

pa00T~, oco0eHHOCTb~ KOTOporo RBRReTCR mHpoKOe HCnO~b30l!laHHe 

· C'bEliiH!JIX ,IJ,HCKOI!I!JIX naK9TOI!I ~R XpaHeHKR KCXO~ AaHHiliX K npowe•y
TOl.IH!JIX pesyR&TaTOI!I Cl.leTa 32/. 

Hcno~b30I!IaHHe TaKoro pe&KMa paOoT~ nosBonHRo HaRa,D,HTb wac

COB~ oOpaOoTI<Y ~· Tax, HanpKKep, TO.IIbi<O 1!1 197? roAf 15 
T~CRl.l coO~THA c I<auep~ ".liJJ~a" OWIK oOcl.IKT~ sa 42 qaca ~

weHH 3BM CDC-6500 npaKTHl.leCKH Oes noTepb MBmHHHoro BpeueHH 21. 
O~axo n})K paOoTe 1!1 STOW peliHMe coxpaHneTcn MHorocTyneHt.~a

T~A xapaKTep npo~ecca SHanHsa sKcnepKMeHTaRbHiliX AaHHiliX. 

YcTpaHHTb PM npoue~TOl.IHiliX STanOI!I uo&Ho sa ct.~eT coxpaiqe

HHR l.IHCJia nporpaMM, no I<OTOpbDII 1!19A9'1'CR 00Cl.leT. 

llpH pemeHHH PMB- SaAal.l woZHo o0De,D,HHH'I'b !!Ice nepl!l~e TpH 3Ta

na o6pa60TKH ( reOM9TpHl.I9CK~ peKOHCTpyK~, KHHeMaTKl.I9CK~ J4A9H-

H~K~~. nel.laTb pesyn&Ta'I'OI!I K ~e~~ KapT OT00pa) H npOK3-

'BO,D,HTb HX C noiiO~b~ O~OA npo~. ,IJ,nn aHaRHaa AaHH!iX C OA

HOKeTpoi!IOA nys~bKOI!IoA xauep~ BUK-100 OWl cosAaH H ITP.QI!IjPeH Ha 

MaCCOI!IOA CTaTHCTHKe l!lapHaHT TaKOA nporp~ (rEX)JOOi)735 • 

~OCTOHHCTBOK nporpaNYH rEOIOOi RBJIReTCR COR~eHHe 'IH~a ceaH

COB C'leTa B TpH paaa. B nporpaMMy rEOHHH BRJ1~'16HO OoJibmoe l.IHCJIO 

npoBepoR RaK HCXO~!JIX AaHHiliX, TaR H nonyqaellbllC peayJibTaTOB, 'ITO 

pe3KO CORpaTH~O l.IHCJIO aaapKAHiliX OCTaHOBOB nporpaMM~ H n03BOJIHJIO 

aecTH cqeT 6oJibillHMH rpynnaMH co6~THA. CpeAH oco6eHHOCTeA 3TOA 

nporpaMN~ TaK~e CJI6AY6T OTMeTHTb, 'ITO 3AeCb AJIR K~oro aa6paxo

BaHHOrO C06~THR C03AaeTCR cne~HaJibHaR RapTa C yKa3aHHeM ero HO

Mepa H npH'IH~ OTKaaa. OTH RapT~ BnOCJieACTBHH HCnOJib3yDTCR AJIR 
COCTaBJieHHR CITHCROB nepeMepReMNX C06~THA H aHaJIH3a npH'IHH OTKa-

30B. 
3a nepHOA c H~R no AeRa6pb 19?8 roAa no nporpaMMa rEOHHH 

npH HCnOJib30BaHHH MarHHTH!JIX AHCROB AJIR 'ITeHHR HCXOAH!JIX AaHH!JIX 

H aanHCH npoMe~yTO'IHiiX peayJibTaTOB C'leTa sa 33 qaca BpeM9HH 

~eHTpaJibH!JIX npo~eccopoB 3BM CDC-6500 6~0 o6pa60TaHO OKOJIO 16 
T~Cii'l C00hiTHA, noJiy'leHHhiX B 0.. p -3KCnepMK9HTe C nOMO!IIl>Jl O~HO
MeTpOBOA ao~opo~HoA nyahlpl>KOBOA KaMephl OHRH/JS/ • K BacHe 1979 
roAa 3TO 'IM~O yxe COCTaBHJIO 30 T~CR'I C06~THA. 

Ha MarHHTHiliX neHTax c pesynbTaTaMH ct.~eTa no nporpaMMe 

rEOKWH 3aiTHC~BaffiTCR OT I AO 4 T~CR'! co6~HA. ,II,nR o6ecne'I6HHR 

COXpaHHOCTH 3TOA HHiJIOpMa~HH H3-3a B03MO~OCTH nop'IH MarHHTH!JIX 

Jl9HT C03AaBaJIHCb KOnHH Jl9HT peayJibTaTOB. ,II,nR np6AOTBp~eHHR 
B03MO~OCTH nopt.~H HH~pMa~HH Ha HHX H3-3a OmH60R ITOJlb30BaTeJieA 

1~ oneparopoB H ~Jia oOner'leHHii Be;teHHa yqera HaxonJienHwc ,11;aHHhiX ou
na paspa60TaHa CHCTeMa MapRHpOBKH KaR OCHOBH!JIX, TaK H AY6JIHpyD

!11KX JI9HT. 
TaKHM o6pasoM, nepeBOA cHcTeMN uaTeMaTH'IeCRoA o6pa6oTRH 

¢HJibMOBOA HH~pMa~HH Ha pa60TY C iflaAJiaMH AaHHiliX Ha AHCKaX, COK

p~eHHe l.IHCJia nporpaMM H BRJ1Jl'I8HH9 B HHX pa3BHTOA CHCT6M~ AKar

IIOCTHpDBaHHR OmH60K n03BOJIKJIM HaJiaAHTb H8A9lltHYJO 3KCI1Jiya'l'aqKJl 

3TOH CKCT9MN I{ o6ecrre'IHTb 3~KTHBH09 MCnOJib30BaHHe 3.BM CDC-6500. 

§ 3. CHcTeua MaTeMaTHt.~ecKoA o6pa6oTRH WHJibMOBOA HHWOpMagnH 

B naKeTHO-HHTepaKTHBHOM pe~Me 

YcoaepweHCTBOBaHHe CKCTeMN MaTeMaTHt.~ecKoA o6pa0oTRH ifiHJibNO

BO" KH!fiOpMaqKH Ha 3BM CDC-6500 noaBOJIHJIO HaJlaAifTb MaCCOB~ o6-
C'I9T pe3yJibTaTOB 06Mepa KaMepH~ ifloTorpaifiH" ; HO He yCTpaHHJIO ys

KKe ·NeCTa B nepBOHa'laJibHOA CXeMe, CBR3aH~e C 60JibWHMK 3aTpaTaMH 

pyqHoro TPYAa Ha paa6op H aHaJIK3 peayJibTaToB ct.~eTa, c OTCYTCTBH

eM CpeACTB onepaTKBHOro KOHTpo~R HCXO~ AaHH!JIX K nonyqae~ 



pe3yRhTaTOB Ha acex 3Tanax npo~ecca o6pa6oTKH, YaenHqeHHe qHcna 

o6pa6aT~aaeMHX co6~TH~ c~enano ocodeHHO Hacy~HHY pemeHHe a~aqH 

no pe3KOMJ COKp~eHH~ 3aTpaT pyqHoro Tpy~a Ha aHaRH3 KaM~OrO 

o6pa6aT~aaeMoro co6~THR. ~R sToro 6~o Heo6xo~HMO aaToMaTH3Hpo

BaTb B~ORHReMHe BpyqH~ onepa~H. 0~aKO ~OCTHqb nORHOrO ypOBHR 

aBTOMaTH3aUHH 1 KaK Ha 3TaiTax odcqera COdHTH~ ITO nporpaM

MaM CHCTeMH 1 3,116Cb H6B03MOXHO , TaK KaK Orrep~HH no yqery, 

pa36opy H aHaRH3Y pe3yRbTaTOB cqeTa Tpe6~T llOCTORHHOrO KOHTpO

RR co cTopoH~ qenoaexa. B HameM cnyqae OTMeqeHH~e TPJAHOCTH MO~

HO ycTpaHHTb 3a cqeT HCllORb30BaHHR pe~HMa ~HaROra qeROBeKa C 3BM, 
B CBR3H c 3THM 6~ co3~aH p~ ~Hanoroa~ nporpaMM H pa3pa-

6oTaHa CHCTeMa MaTeMaTHqeCKO~ 06pa60TKH ¢HRbMOBO~ HH~pMa~HH B 

naKeTHO-HHTepaKTHBHOM pe~HMe (CM, pHc.2), &HaRH3 ~aH~ B KOTO

po~ rrpOH3BO~HTCR B CRe~~e~ llOCRe~OBaTeRbHOCTH, 

ITocne c6poca pe3yRbTaTOB H3MepeHH~ C MarHHTHO~ ReHT~ Ha 

~HCK nORb30BaTeRb MO~eT nposepHTb KaqeCTBO 06Mepa C ITOMO~b~ 

cne~HaRbH~ rrpOfpaMM B naKeTHOM HRH HHTepaKTHBHOM pe~HMax. 

B npo~ecce nposepKH HMeeTCR B03MO~HOCTh ycT&HOBHTh He TORh

KO norpemHOCTH H3MepeHHR OT~eRbH~ 3ReMeHTOB C06~TH~ Ha KX 

CTepeOCHHMKax, HO H O~eHHTb qHCRO XOpOWO H3MepeHH~ C06~TH~. 

TaKHM o6pa30M, ecnH eCTb coMHeHHR B.H~e~HOCTH pa6oT~ H3MepH

TeRhHOH CHCTeMW, TO KaqecTBO H3MepeHH~ MO~HO nposepHTb Ha Ha

qanbHOM 3Tane o6pa6oTKH, a He nocne ee 3aeepmeHHR. 

06cqeT pe3yRbTaTOB H3MepeHH~ no reoMeTpHqeCKHM H KHHeMaTH

qecKHM nporpaMMaM HRH no o6oe~HHeHHO~ nporpaMMe THna rEOHMH Be

~eTCR B naKeTHOM pe~HMe B COOTBeTCTBHH C o6~qHOH CXeMOH. O~a

KO 3~eCb Ha K~OM 3Tane aHaRH3a, 6y~b TO reoMe~pHqeCKaR peKOH

CTpyK~HR HRH KHHeMaTHqecKaR ~eHTH~HKa~HR, ll0Rb30BaTeRb HMeeT 

B03MO~HOCTb npoeepHTb nonyqeHH~e pe3yRbTa~0~R pemeHHR 3TOA 

3~a~ HMeeTcR cne~aRbH~« naxeT nporpa.MM • ITpose~eHHe 

3KCrrpeCC-&HaRH3a pe3yRbTaTOB cqeTa IT03BORReT 06Hap~HBaTb pa3-

RH~oro po~a OWH6KH B nporpaMMax, nOA60pe KOHCT&HT, MeTO~Ke 

aHanH3a Henocpe~cTBeHHo e npo~ecce cqeTa, a He nocne Haxorrne

HHR ~HH~ Ha neHTax CJMNapH~ pe3ynhTaTOB. Pe3ynhTaT~ MaTeMa

TKqecKo« o6pa60TKK, 3aiTHC~e Ha neHT~ CyMMap~ peaynbTaTOB, 

KCrr0Rb3JDTCR ~R CTaTKCT~eCKOrO &HaRM3a pe3yRbTQTOB 3KCnepK

MeHTa. 
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Ha nepeuep 

;uaTeMaTHqecKaR 
o6pa6oTKa pe-
aynbTaToB K3Me~-.----------------~ 
peHKH 

PKc.2 
MaTeMaTxqecKQR o6pa6oTKa ~bMOBOA RH~~K B naKeTHO-

KHTepaKTHBHOM peKKMe. 
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0THHtiHT8HbHO~ OC06eHHOCTbn OnHCaHHOH CXeM~ o6pa60TKH RBnR8TCR 

TO, t!TO MaTeMaTHt18CKaR o6pa60TKa no nporpaMMaM reoMeTpHt18CKOH 

peKOHCTPJK4HH H KHHeMaTHt18CKOH HA8H~H~HKaqHH B8A8TCR Ha 3BM B 

naKeTHOM pe~HMe pa60T~ 1 a ARH KOHTpOHR HCXO~ AaHHNX, SKCn

pecc-aHaRH3a peaynbTaTOB ct~eTa Ha scex STanax o6pa6oTKH, B~6o

pa KapT OT6opa no peayHbTaTaM AOnORHHT8HbHOPO npoCMOTpa ~TO

CHHMKOB H HeKOTOp~ APYPHX onep~HH HapfiAY C naKeTH~ MO~eT 

6~Tb HCnOHb30BaH H pe~HM AHaROra qenoBeKa C 3BM.AKTHBHOe BKnn

t18HHe AHCnHeR B TaKyD CXeMy opraHH3aqHH o6pa60TKH o6ecnetiHBaeT 

onepaTHBH~H KOHTpOHb K~OPO STana 8HaRH3a 3KCnepHMeHTaRbH~ 

AaHH~ H HaAe~HJn pa6oTy BCeH CHCTe~. Pecypc~ naMRTH Ha ,D,HCKax 

3BM, Heo6XOAHM~e ARH opraHH3a4HH naKeTHO-HHTepaKTHBHoro pe~KMa 

MaTeMaTHt18CKOH o6pa60TKH ~HHbMOBOH HH~OpMaqHH, npHB8A8H~ B Ta6-

RH48 L 

KaMepa 
4Hcno o6- ~aHn ~a~n 
pa6oTaH- peaynb- peaynb
H~ C06~- TaTOB TaTOB 
THH Ha H3Mepe- reoMeT-
I MarH. HHH pHt~eCKOH 
HeHTe peKOHCT-

PYK4HH 

~aHn 
peaynb
TaToB 
KHHeMa
THtleC
KOH 
H,IJ,8HTH
!IJHKaUHH 

Ta6nH4a I 

~aHn~ KapT 
OT6opa ,D,aH
H~ Ha JICP 

"lin)J.MHHa " I , 3-I , 4 
TbiC. 

- I,5 MnH."--,&mH. '-2,5 MRH. ~ O,I MRH. 
CHOB CHOB CHOB CHOB 

Bfll{.&I00 - 0,0? MRH. 
CHOB 

I '5 T~C • ..... I '2 MRH. 
C06. CROB 

~ 0,8 MRH. 
CROB 

MMeD~eCR B COCTaBe C03,D,aHHOPO cneqHaRH3HpOBaHHOPO MaTeMa

THt18CKOPO o6ecne~eHHR cpe,D,CTBa n03BOHHDT COKpaTHTb ~yD ,ll,RR 

xpaHeHHH ~HH~ Ha ,ll,HCKaX TiaMRTb 1 a TaK~e OnTHMaRbHO opraHH30-

BaTb npo4ecc nonyqeHHR peaynbTaTOB ct~eTa. TaK, HanpHMep, ecnH B 

npo4ecce ,D,ononHHTenbHoro npocMOTpa ~TOCHHMKOB oT6HpaTb npaBHHb

H~e PHnOT83~ no pe3JRbTaTaM CtleTa, B~CB8tiHBae~ Ha SKpaHe AHCn

H8R1 KOTOp~ JCTaHOBneH Henocpe,D,CTB8HHO y TipOCMOTpOBOrO CTOHa, 

TO OTn~eT He06XO,ll,HMOCTb B pacnet~aTKe pe3JHbTaTOB CtleTa, KOTO

p~e ARR ,1!,8CRTKOB T~cnq o6pa6aT~Ba8MbiX C06~THH 3aHHManT COTHH 

T~cnq CTpaHK4• Kpoue TOPO, OTn~aeT He06XO,ll,KMOCTb C03AaHKR KapT 

OT6opa, T.K. B03MO~O COBM8CTKTb np048CC ,D,OnORHHT8HbHOPO npo

CMOTpa ~TOCHHMKOB C ~OpYKpoBaHK8M JICP. TaKHM o6pa30M 1 BKHDtleHKe 
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AHCITHeR B CX8MJ MaTeMaTI1t18CKOH o6pa60TK11 n03BOH11T CYJll8C'l'B8HHO 

coKpa r i1Tb net~aTb · 11 nep<jiopaq1110 noJiyqeHHb!X np11 ct~eTe )\aHHbiX .nonb-

30BaTenb MO~eT ITpDCMOTp8Tb H~H~e eMy AaHH~e, XpaH~118CH Ha 

MaPHI1THb!X HeHTax 11JII1 B B11Ae nepMaHeHTHb!X !IJaHHOB Ha AI1CKaX, Ha 

3KpaHe ,1!,11CnHeR 11 TOJ!bKO np11 Heo6XO,ll,11MOCTI1 pacnet~aTaTb 11X. 

MaTeMaTI1tleCKoe o6ecnet1eH11e naKeTH0-11HTepaKT11BHoro pe~11Ma 
COCTOI1T 113 CH8AJD~I1X 3HeMeHTOB: 

-KOMITH8KCa nporpaMM AHR 06CtleTa pe3JHbTaTOB 06Mepa KaMepHb!X 

~OTOrpa~11H (reoMeTp11t!8CKaa peKOHCTpJK411R, K11HeMaTHt18CKaR 
11,D,eHTI1~11Ka411R, C03,[\aHI18 JICP); 

- nporpaMM, CH)~~I1x ,D,HR perneHI1R TaK11X 3aAaq B npouecce o6pa6oT

K11 AaHH~X, KaK C60pKa !IJaHHOB C pe3yHbTaTaMI1 CtleTa no pa3H11ti

H~ nporpaMMaM, c6poc ~HHOB C AaHHhlMI1 C MaPH11THOH neHT~ Ha 

A11CK 11 C A11CKa Ha MaPHHTH~ H8HTJ, COCTaBneHI1e CITI1CKOB 06Cti11-
TWBaeMb!X co6~TI1H 11 T.,D,.IJ I; 

- naKeTa nporpaMM ,D,JIR nposepK11 pe3yJibTaToB o6MeP,a KaMepHb!X ~To
rpaqli1H ( B naKeTHOM 11 B 11HTepaK'ri1BHOM pelKHMax/36/; 

- naKeTa nporpaMM 3Kcnpecc-aHaJII13a peayJibTaTos ct~eTa no reoMeT

pHt~eCK11M 11 KHHeMaTI1t18CKHM nporpaMMaM (B rra~eTHOM 11 B 11HTep-
aKTHBHOM pe)I(HMax / 35 I; . 

- nporpaMM ,1.\JlH pa6oTbi c ~aHJiaMH AaHHwx, B t~aCTHOCTI1, ,D,JIR peAaK

T11posaH11H Ha 3KpaHe AHCTIJI8R ~aHJIOB C KapTaMH OT60pa HenocpeA

CTB8HHO B npo4ecce AOnoJIHI1TeJibHoro npocMoTpa ~ToTIJiemrH 11 pe-
3JJibTaToB CtleTa; 

- cHcTeMw nporpaMM, aBTOMaTI1311PJD~I1X npo4ecc opraH113aq1111 nepe

Mepos H ,ll,OMepos C06~TI1~ 11 06oeA11H8HHe peayJibTaTOB peKOHCTpJK-

411H nepBOPO H3MepeHI1H C06~TI1H C ,ll,OM8peHHhlM11 TpeKaMH; 

- KOMTIJ!eKca ,1!,11aROPOBb!X nporpaMM, o6ecnetii1Ra!O~KX pa6oTy nOJib30Ba
T8JIR Ha 3BM B 11HT8paKTI1BHOM pelKI1Mel 35 I; 

- nporpaMM o6yti8HI1H nOHb30BaTeJieH pa6oTe C nporpaMMaMH CI1C~8MW 
MaTeMaTHtleCKOH o6pa6oTKH ~11JibMOBOH HH~pMaqHH. 

1 9 
CY 

J.1cnOHb30BaHHe MO,ll,yHbHOH CHCTeMbl nporpaMMHpOB8HI1R 11 fVf,IWJl:';J ,4 

n03BOHHJIO peilli1Tb npo6JI8MJ C03A8HHH MaTeMaTI1ti8CKOrO o6ecnet~e
H11H naKeTHO-HHT8paKTHBHOPO pe)I(HMa B KpaTt~aHillHe CpOKH. 

Ha 6a3e 3Toro MaTeMaTI1t~ecKoro o6ecnet~eHHR TaK)I(e pa3pa6oTa

Ha 11 peaRI130BaHa M8TO,ll,HKa KOHTpOJIH CHCTeM~ 06pa60TK11 $HJ!bMOBOH 

11H~pMa4HK no pe3JJibTaTaM 06Mepa KaMep~ ~TOPp~I1A , KOTO-

paR n03BOHHeT np11 He60JibillKX 3aTpaTax Mailli1HHOPO BpeMeHH 3BM 
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CDC-6500 rrpOHSBOAKTb nOHHyD rrposepKy pesynbTRTOB HSMepeHH~ H 
oqeHHTb BOSMOMHOCTb HX HCnOHbSOBaHHR B ¢HsHqeCKHX KCCHe~OBRHKRX. 

3aKnDqeHKe 

BHe~HKe B npaKTHKy pa60T~ B CKCTeMe MaTeMaTKqeCKO~ o6pa-
60TKK ¢KHbMOBOA KH¢QpMaqKK naKeTHO-KHTepaKTHBHOrO peMKMa nOSBO
HKT SHaqHTeHbHO yCKOpHTb CpOKK nonyqeHKR KOHeQH~ pesyHbTaTOB 
sKcnepHMeHTa sa cqeTYMeHbmeHHR pyqHoro Tpy~a B npoqecce aHRHH
sa ~aHH~X, noB~CHTb H~e~OCTb 3KCnHyaTaqKH rrporpaMM o6pa60TKH 
H ~KTHBHOCTb HCnonbsosaHHR SBM B coOTBeTCTBHH c nHaHaMH no 
~aHbHeRmeMy ycosepmeHCTBOBaHHD H paSBHTHD HSMepHTeHbHO-B~HCHH
TeHbHOrO KOMUHeKca OHHH/4I/. 

TaK, 6naro~apR cos~aHH~ BOSMOEHOCTRM, sa speMR OT 4 ~o 
30 MHHYT (a saBHCKMOCTH OT pemaeMO~ s~aqH) pa6oT~ SBM CDC-6500 
MO~eT 6~Tb BCeCTOpOHHe oqeHeHO KaqeCTBO 06Mepa I00Q C06~THA. 
llpH 3TOM BpeMR O~H~8HHR OTBeTa y TepMHHRHa He npeB~aeT I qaca. 
~R sKcnpecc-aHanKsa pesynbTaTOB cqeTa IOOO co6~TKA no reoMeTpH
qecKoA H KHHeMaTKqecKOA nporpaMMaM Tpe6yeTCR He 6onee I MKH. 
MamHHHOrO BpeMeHH. Ha pe~aKTHpOB8HKe ¢RAHOB C KapTaMH OT60pa 
HHH no~rOTOBKy ~aHH~ ~R nepeuepOB C06~KA SaTpaqHsaeTCR HHmb 
HeCKOHbKO ceKYH~ uamHHHoro speMeHK. O~ospeueHHo o6ecneqHsaeTCR 
3KOHONHoe HcnonbsosaHHe pecypcoB nawRTK SBM. 

Cos~SHHoe uaTeMaT~ecKoe o6ecneqeHHe paccqHTSHo Ha mKDOK'R 
Kpyr fiOHbSOBaTeneA 9 KOTOp~e, 6naro~apR CHCTeMe reHepaqHH/37 •38 ' 
MoryT co6HpaTb HJEH~e KM npor~ H pemaTb CBOH s~aqH, He 
BHHKaR B BOnpOC~ opraHHSaqKH STHX rrporpaMM. 

B saKnDqeHHe aBTOp B~p~aeT HCKpeHHDD 6naro~apHOCTb 
H.H. r osOPYHY H B.r.HsaHosy sa nocTORHHYD nouo~b K HHTepec K aToA 
pa6oTe;H.H.llienoHqesy, B.B.rnaroneBy, H.A.Bys~aBKHo~, A.~pHepy, 
n.H.nenKnoso~, T.A.CTp~ sa nonesH~e o6c~eHHR; O.B.KarumesoA 
• 3.A.HonarHHOI 3a nouo~D B padore. 
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