


3neKTpOHHaH MCTOAHKa npOBCACHHH 3KcnepHMCHTanbH~X HCCflCA0-

8aHH~ B HaCTOH~ee BpeMH RBflFICTCR OAHO~ H3 OCH08H~X MCTOAHK, 

HCnOnb3yeM~X B o6naCTH HACPHO~ $H3HKH, BamHe~WHM ee AOCTOHH
CTBOM HBflRCTCR 803MOmHOCTb nony4CHV.R pe3yJlbTaT08 npOBOAHMbiX 

V.3MepeHH~ B peanbHOM MaCWTa6e BpeMeHH, 3TO 06CTORTeJlbCTBO on

peAeflACT aKTyanbHOCTb paapa60TKH 3¢¢eKTHBH~X CHCTCM npeACTas
neHHR 3KCnepHMCHTaTopy nony4CHH~X peaynbTaTOB. 

~HTCHCHBHOCTb BOCnpHRTHFI 4CJlOBeKOM HH$OpMa4HH RBJlRCTCR 

¢YHK4HC~ ¢0pMW ee npegcTasneHHR. npoBCACHH~e HCCflCAOBaHHH CBv.
ACTCflbCTBY~T 0 TOM, 4TO HHTCHCHBHOCTb BOCnpHRTHH rpa¢H4CCKHX 

AaHH~X Cy~eCTBCHHO B~We HHTCHCHBHOCTH BOCnpHRTHFI gaHH~X, Xpa

HHM~X B 4H¢p080~ ¢0pMe/J/. 8 COOTBCTCTBHH C 3THM rpa¢H4CCKHC 
cv.cTeM~ npeACTa8neHHR peaynbTaTos aasoesanv. wv.poKy~ nonynAp

HOCTb npv, npOBCACHHH $H3H4CCKHX 3KCnepHMCHTOB. 

npeAnaraeMaR pa6oTa nOCBFI~eHa paCCMOTPCHHD YHH¢H4HPOBaHHO

ro MaTeMaTH4ecKoro o6ecne4eHHR AllR opraHv.3a4HH npegcTasneHHR 

rpa¢H4CCKHX AaHH~X 8 KOMnneKcax nporpaMM peanbHOIO BPCMCHH 
3KcnepHMCHTaJlbHbiX CHCTCM C.RQ H 11.[\~CK-2"/2/. CHCTCMbl pa6oTaDT 

Ha ny4Ke CHHXpo¢a30TpOHa nB3 0~,8~ H HCnOflb3yDTCH AllH pCWCHHR 
WHpOKOIO Knacca $H3H4CCKHX 3aAa4, 3KcnepHMCHTaflbHUe o6opygosa

HHC pa6oTaeT s pemv.Me HenocpegcTBCHHO~ CBR3H c 38M EC-1040, 

YAaneHHO~ OT Hero Ha paCCTORHHe 1,2 KM. B Ka4CCTBC rpa¢H4e

CKOIO YCTpO~CT8a HCnOflb3YCTCR AHCnne~, paapa60T~HH~~ B fiBTA 
O~.R~/3/ • .[lv.cnne~ yganeH OT 3BM v. HaXOAHTCR Ha paGo4eM MeCTe 

3KcnepHMeHTaTopa. AnnapaTHOe BKJlD4eHHe gv.cnnen s 3Kcnepv.MeH

TanbHYD CHCTCMY peanH30BaHO C nOMO~bD annapaTypw, B~nOJlHCHHO~ 

8 cTaHAapTe KAMAK/4/, 

Pa3pa6oTaHHoe MaTeMaTH4ecKoe o6ccne4CHHC MclWHHHO~ rpa¢HKH 

flPCAHa3Ha4aCTCR AllR npeACTaBJlCHHR Ha lp~~H4CCKOM AHCnnee OAHO

MepHbiX H A8YMCpHbiX CTaH1CTV14CCKV1X pdCflPC/.\CJlCIIH~, Ta6111-14, rpa

cfJHKOB, CXCM Cpa6aTbrBaiiH~ AC'H'Klnprm H 1\PYI'HX 06bCKTOB. DOJlb
WHHCTBO H3 HHX RUnFIDTcn oG1,('1< r.lM'1 rr.H<<· r.1 IIHOOKI'l I. 

Co3gaHv.e MaTCMdlH4CU<or·u ufJL!Lfll''ll'HHil /lllR npegcTasneHHR rpa

cfJH4CCKHX gaHHbiX 8 I<OMflJlC'I<C.1X npor p.lMM (51Q H 11.[\HCK-2 11 OCHOBaHO 

Ha v.cnonb30BaHHH Gd3osoro n~Kc>T~ rp~$H4CCKHx nporpaMM AllFI OC 

EC 3BM. naKeT xapaKTCPH3yCTCil BU3MOmHOCTbD ynpasneHHFI HCnOnb
ayeMWM pecypCOM 03Y H cy~CCTBUBaHHCM pa3J1V14HWX anrOpHTMOB op

raHH3a4HH B3av.Moge~CTBHA npo4ecca reHepa41-11-1 rpacflv.4eCKHX AaHHbiX 

v. npo4ecca B~BOAa 3THX gaHH~x Ha ycTpo~cTso. YKa3aHH~e cpegcTsa 

fl0380JlRDT onepaTHBHO OflTHMH3Hp08aTb 3$cfJCKTHBHOCTb pa60TW CHC-
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TeMW npeACTaBneHHR rpa~H4eCKHX AaHHWX B COOTBeTCTBHH C ~ene
BO~ ~yHK~He~, KOTOpaR MOmeT MeHRTbCR B 3aBHCHMOCTH OT pemHMa 
~YHK~HOH~posaHHR KbMnneKCa nporpaMM. 

B AaHHO~ ny6nHKa~HH paccMoTpeH pRA peanH30BaHHWX cxeM opra
HH3a~HH MaTeMaTH4eCKOro o6ecne4eHHR MaWHHHO~ rpa$HKH B KOMn
neKCaX nporpaMM peanbHOrO BpeMeHH, npHBeAeH~ 060CHOBaHHR npH
HRTWX peweHH~. npH 3TOM K COOTBeTCTBYD~eMY MaTeMaTH4eCKOMy 
o6ecne4eHHD npeAbRBflRflHCb cneAYD~He Tpe6oBaHHR: 

- napannenbHOCTb npoxomAeHHR HecKonbKHX npo~eccos, 
- B~COKaR peaKTHBHOCTb o6cnymHBaHHR 3aHBOK Ha BWBOA H306pa-

meHHR, 
- rH6KOCTb CHCTBMW ynpasneHHR, 
- 3~~eKTHBHOCTb HCnOflb30BaHHH pecypCOB 38M, 
- aAanTHBHOCTb no OTHOWeHHD K H3MeHBHHRM ycnOBH~ ~yHK~HO-

HHpOBaHHR, 
- HaAemHOCTb ~yHK~HOHHpOBaHHR, 
- B03MomHOCTb AanbHe~wero pa3BHTHR. 
Q6ocHOBaHHOCTb nepe4HCneHHWX Tpe6oBaHH~ onpeAenReTCR ~yHK

~HOHanbHO~ HanpasneHHOCTbD KOMnneKca nporpaMM H CpeAO~, B KO
TOpO~ npOHCXOAHT ero 3KcnnyaTa~HR, 

YnPABnEHHE B~BOAOM H305PAIEHHR 

$yHK~HOHanbHWM Ha3Ha4BHHeM AHCnneR RBflRBTCR npeACTaBneHHe 
no Tpe6oBaHHD 3KCnepHMeHTaTopa HH~OpMa~HH, cnoco6CTBYD~e~ 
3Kcnpecc-aHanH3Y nony4aeMwx pesynbTaTOB H3MepeHH~. OTCDAa cne
AYeT aKTyanbHOCTb pa3pa60TKH MBTOAOB H cpeACTB, o6ecne4HBaiD~HX 
3~~eKTHBHOe onepaTHBHOB ynpasneHHB BbiBOAOM H306pameHH~. 

5onbWHHCTBO H306pameHH~ B OnH~WBae~WX CHCTeM~X RBnReiCR 
rpa~H4eCKHM npeACTaBneHHeM CTaTHCTH4eCKHX Q6beKT~B,'o6c~ymHBae
MbiX cpeACTBaMH f"]aKeTa HBOOK. HAeHTH~H~HpyD~HMH HMeHaMH TaKHX 
o6beKTOB cnymaT HaTypanbHWe 4HCna. Hs66pamaeMWM o6be~TaM, Ko
Topwe He npHHaAnemaT K noAMHomecTsy o6beKTOB HBOOK, AflR yHH~H
Ka~HH CPBACTB ~npasneHHR TaKme npHCBaHB~DTCR YHHKaflbH~e co6cT
BeHHWe HOMepa. 3To 06ecne4HBaeT eAHHWA annapay HABHTH~HKa~HH 
06bBKTOB. 

npH paspa60TKB MaTeMaTH4BCKOrO o6ecne4eHHR K C03AaBae~WM 
cpeACTBaM ynpasneHHR npeAbRBflRfl.~Cb Tpe6osaHHR onepaTHBH<:JrO H 
3~~eKTHBHOrO B3aHMOAe~CTBHR 3KCnepHMBHTaTqpa C KOMnneKCOM npo
rpaMM, CHHme~HR py4Horo TPYAa sa c4eT noswweHHR ypoBHR asToMa
TH3a~HH, YHH~HKa~HH nporpaMMHWX CpeACTB. 0CHOB~6e .BHHMaHHe YAe
neHO anropHTMY reHepa~HH 3aRBOK Ha nony4eHHe H306pameHHA H co-
3AaHHD CPBACTB OnepaTHBHOrO ynpasneHHH 3THM anrOpHTMOM, 

Pa6oT<:J anropHTMa reHepa~HH saRBOK Ha nony4eHHe H3o6pa'meHHR 
OCHOBWBa~TCR Ha HCnOflb30BaHHH 3Ha4eHHA napaMeTpOB, onepaTHBHO 
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onpeAenReMbiX 3KcnepHMeHTaTopoM. TeKY~He 3Ha4eHHR napaMeTpos 
ycTaHasnHBaDTCR cooTBeTcTBYD~HMH ynpasnHD~HMH KoMaHAaMH one
paTopa, KOTOpWe BBOARTCR nH60 C KOHCOflH 38M, nH60 C pacnono
meHHOrO Ha pa6o4eM MBCTe 3KCnepHMeHTaTopa YAaneHHOrO TepMHHa
na, C03AaHHoro· Ha OCHOBe ycTpO~CTBa DZM-J80KRS. 

AnR ynpasneHHR nony4eHHeM H3o6pameHHR Hcnonb3YDTcR TPH 
KOMaHAW onepaTopa. OrpaHH4eHHe KonH4BCTsa KOMaHA 3THM 4HcnoM 
H HCnOflb30BaHHe npHH~Hna YMOn4aHHR o6ecne4HBaeT YA06CTBO pa6o
T~ H o6ner4aeT npo~ecc o6y4eHHR nepcoHana, 3KcnnyaTHPYID~ero 
KOMnneKC nporpaMM. PacCMOTpHM 3TH KOMaHAW H HX B03AeACTBHe 
Ha anrOPHTM reHepa~HH 3aRBOK Ha npeACTasneHHe H306pameHHR. 

l{oMaHAa DTIME time onpeAenReT senH4HHY HHTepsana speMeHH, 
B Te4eHHe KOTOporo-o4epeAHOe H306pameHHe HaXOAHTCR Ha 3KpaHe, 
napaMeTp time 3aAaeT 4HCneHHOe 3Ha4eHHe HHTepsana B CeKYHAaX. 

l<oMaHAa DON IDI [,ID2 ·1 ,Nll RBnReTcR Tpe6osaHHeM BKnD4eHHR 
B pa6oTy anropHTMa reHepa~H; 3aRBOK Ha BbiBOA H306pameHHA. 

OnpeAeneHHe ABYX nepswx napaMeTpOB 03Ha4aeT nocneAOBaTenb
HYD reHepa~HD 3aRBOK B~BOAa Ha AHCnneA H306pameHHA 06beKTOB, 
HAeHTH$HKaTopW KOTOp~X npHHaAnemaT cerMBHTY HaTypanbHWX 4HCen 
[IDI, ID2], npocMoTp cerMeHTa peanHsosaH no ~HKnH4ecKoMy anro
pHTMy.-HHTep~an BpeMeHH MemAy reHepa~HeA COCeAHHX 3aRBOK pa
BeH time. 3Ha4eHHB HHTepBana MOmeT onepaTHBHO MOAH~H~HpOBaTbCR 
KOMaHAOA DTIME. EcnH s yKa3aHHOM cerMeHTe HOMepos He Hawnocb 
HH OAHOrO 06beKTa, pa6oTa anropHTMa npHOCTaHa~nHBaeTCR AO no
ny4eHHR HoseA KOMaHAbl DON, a Ha 3KpaH nocbrnaeTcR AHarHOCTH4e
cKoe coo6~eHHe, 

OnpeAefleHHe B KOMaHAe, DON TOflbKO OAHOro napaMeTpa TOmAeCT
BeHHO BBOAY KOMaHAW DON IDI, IDI. AaHHWA pemHM nossonReT Ha-
6nDAaTb BO BpeMeHH AHHaMHKy H3MeHeHHR COCTORHHR HHTepeCyD~ero 
3KCnepHMBHTaTOpa 06beKTa, 

Hso6pa3HTenbHWA pecypc 3KpaHa AOCTaTo4eH AflR OAHospeMeHHO
ro pa3MB~BHHR H306pameHHA HeCKOflbKHX 06beKTOB. npH 3TOM o6ecne-
4HBaeTCR B03MOlHHOCTb npOBBABHHR BH3yanbHOrO CpaBHBHHR pa3flH4-
H~X 06beKTOB, OAHOBpeMBHHO HaXOAR~HXCR Ha 3KpaHe, 04eBHAHaR 
aKTyanbHOCTb TaKOrO pemHMa ~yHK~HOHHPOBaHHR onpeAenHna paspa-
60TKy H C03AaHHe COOTBBTCTBYD~HX cpeA~TB MaTeMaTH4eCKOrO o6ec
ne4eHHR. 

YnpasneHHe 3THMH cpeACTBaMH peanHsyeTcR c noMo~bD napaMeTpa 
N, OnpeABflRD~ero KOflH4BCTBO 06beKTOB, OAHOBpeMeHHO pacnonaraD
~HXCR Ha 3KpaHe. N MO>HeT npHHHMaTb 3Ha4eHHR H3 AHanaso.Ha [I, 1 O] .• 
0TcyTCTBHe napaMeTpa TOmAeCTBBHHO N=l. B cooTseTCTBHH c onpe
AeneHHbiM 3Ha4BHHBM napaMeTpa KamAaR H3 CTOpOH 3KpaHa ABflHTCR 
Ha N paBHWX yacTe~. KamA~A H3 o6pasosaswHXCR f"]PRMoyronbHHKOB 
/B 4aCTHOM cny4ae-KBaApaTOB/ paccMaTpHBaeTCR ~aK .OTABflbHWA 3K~ 
paH AflR BWBOAa H306pameHHR HBKOTOporo 06beKTa, TaKHM o6pa3oM, 
B ~enoM Ha 3KpaHe OAHOBpBMBHHO pacnonaraeTCR N2 06beKTOB, 
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npw B03pacTaHMM 3Ha4eHHH N y4aCTOK 3KpaHa, npeAHa3Ha4eHH~A 

AnH pa3Me~eHHH OTAenbHoro o6DeKTa, yMeHbwaeTCH. B 3TOM cny4ae 

nponOpUMOHaJlbHOe yMeHbWeHHe M306pameHMH npMBOAMT K. npaKTM4e

CKOH 6ecnone3HOCTM PHAa ero sneMeHTOB /TeKCTbl, 4Mcna, MenKMe 

AeTanw w T. n. I. AnH onTMMH3ai.\MM pa6oTbl CMCTeMbl npM 3Ha4eHMHX 

N>l peanw3oBaHo noAaBneHMe M3o6pameHI-1H noA06HbiX sneMeHTOB. 3To 

o6ecne41-1BaeT cHwmeHwe apeMeHI-1 reHepai.\MH M B~BOAa M3o6pameHMH 

1-1 noa~waeT s¢¢eKTMBHOCTb wcnonb3oaaHHR pecypca 03Y. npw Heo6-

XOAHMOCTM MOmeT 6~Tb 3aTpe6oaaHO nonHoe 1-1HAMBMAYanbHOe npeA

cTaaneHI-1e n~6oro o6DeKTa (N=l). 
KoMaHAa ynpaaneHHR BbiBOAOM M3o6pameHM.R DOFF npMOcTaHaanMaa

eT pa6oTy anropwTMa reHepal.\1-11-1 3a.RBOK. HoBbiH 3anycK anrop1-nMa 

peanM3yeTc.R o4epeAHOA KoMaHAOH DON. 

KaK noKa3ana npaKTMKa 3Kcnnyaya~ww sKcnep!-1MeHTaJlbHWX c!-1c

TeM, npeACTaBJleHHBH COBOKynHOCTb KOMaHA ynpaaneHM.R B~BOAOM 

l-1306pameHH.R rlpOCTa AJlR nOHMMaHM.R, nerKO OCBBMBaeTCR, MHeMOHM4-

Ha, naKOHM4Ha M 3¢¢eKTMBHa B pa6oTe. 3TM CBOHCTBa n03BOJlfmT 

I-1CnOJlb30BaTb ee ·B aHanor!-14HWX nOACMCTeMaX ynpaaneHMR MaWI-1HHOH 

rpa¢MKOH. 

nPOUECC~ rEHEPAUHH H BWBOAA rPA¢H4ECKO~ HH¢0PMAUHH 

AHanM3 npouecca npeACTaaneHHR rpa¢w4ecKoro M306pameHM.R no-

3BOnReT B~AeJlHTb B HeM ABa B AOCTaT04HOH Mepe aBTOHOMH~X KOMno

HeHTa - npouecc reHepal.\1-11-1 rpa¢M4eCKMX AaHH~x M npouecc B~BOAa 

3TMx AaHH~x Ha nepw¢epM~. OpraHM3ai.\MR B3aMMOAeAcTBM.R 3TMX npo

ueccoa RBJl.AeTCR KJ1~4eB~M MOMeHTOM, onpeAeJl.A~~MM xapaKTepHCTM

KH 1-1 napaMeTpW aceA nOACMCTeM~ npeACTaaneHMR M306pameHMH. 
nocneAoaaTenbHO~ a~nonHeHMe yKa3aHH~x npoueccoa npMBOAMT, 

ecTeCTBeHHO, K CH!-1meHM~ 3¢¢eKTMBHOCTM MCnOJlb30BaHMR pecypca 

3BM H, KaK CJleACTBKe, K CHMmeHI-1~ 3¢¢eKTMBHOCTH ¢yHKI.\MOHHpOBa

HI-1R KOMnneKca nporpaMM. 
5onee npOAYKTMBHOH .RBJlReTCH napaJlJleJlbHBR opraHM3ai.\MR BblnOn

HeHM.R AaHH~X npoueccoa, peanM30BaHHaR cornacHo cxeMe o6MeHoa, 

MCnOJlb3Y~~KX MeTOA AOCTyna C 04epeA.RMI-1. napannenbHOCTb B~non

HeHMR o6ecne4eHa cpeACTBaMM cy~eCTBY~~HX B paMKaX KOMnJleKCa 

nporpaMM nOA3aAa4. 
06MeH AaHHWMM c annapaTypoA, a~nonHeHHOH a cTaHAapTe KAMAK, 

o6ecne4MBaeTCR OTAeJlbHOH nOA3aAa4eH. 3TO OAH03Ha4HO onpeAeJlHeT 

uenecoo6pa3HOCTb BKJ1~4eHM.R B COCTaB AaHHOA nOA3aAa4M MaTeMBTM-

4eCKOrO o6ecne4eHM.R, peanMsy~~ero npouecc BbiBOAa rpa¢M4ecKwx 

AaHHwx. 
npo[\ecc reHepauMw rpa¢w4eCKHX AaHHWX peanH30BaH B paMKax 

nOA3aAB4K nOArOTOBKH pe3YJlbTaTOB A11R BbiBOAa Ha nepw¢epMHHOe 

o6opyAOBaHMe. TaKoe peweHwe o6ecne4MBaeT noTeHuwanbHwe npeAno-
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c~nKw He3aBMCMMoro napannenbHoro s~nonHeHM.R paccMaTpwaaeMoro 

npo4ecca w npouecca o6pa6oTKM 3KcnepMMeHTanbH~X AaHH~x. Anb

TepHaTMBHoe peweHMe - reHepai.\HR rpa¢1-14eCKOH MH¢0pMaUMH B paM

KaX nOA3aAa41-1 o6pa60TKK AaHHWX - He o6ecne4MBaeT TaKOH B03MOm

HOCTM. 
> 

CpaBHMTenbH~A aHaJll-13 npoueccoa no3aon.ReT yTaepmAaTb, 4TO 

npOI.\eCC BWBOAa rpa¢M4eCKOH 1-1H¢OpMa41-11-1 xapaKTepM3yeTCR Cy~ecT

BeHHO MeHbWMM wcnonb3oaaHMeM pecypca 1.\eHTpanbHoro npoueccopa, 

6onee HI-13KOH HHTeHCMBHOCTb~ noTOKa 3a.RBOK Ha BWflOJ1HeH!-1e 1-1 6o

nee BWCOKOH CKOpOCTb~ o6cnym1-1BaH1-1R 3THX 3B.RBOK. CosoKynHOCTb 

nepe4HCJleHHWX CBOHCTB npwaena K 3aKJ1~4eHM~ 0 He06XOAI-1MOCTM 

npi-1CBOeHMR npO[\eCCY BWBOAa rpa¢1-14eCKMX AaHHWX 6011~e BWCOKOrO 

oTHOCMTeJlbHoro AMCneT4epcKoro npwopwTeTa. 

06cymAaeMa.R nOACMCTeMa AOJlmHa MMeTb B~COKy~ peaKTMBHOCTb 

B~nOnHeHH.R nOCTynMBWMX OT 3KcnepMMeHTaTopa 3a.RBOK Ha BWBOA 

M306pameHMA. 3To cnoco6cTsyeT onepaTMBHOMY aHanM3y pesynbTa

TOB 1-1 C03AaeT ncMXOJ10rM4eCKMA KOM¢opT pa6oTaiD~eMy nepCOHany. 

YKasaHHwe npM4HHW onpeAenMnM· aw6op a6conroTHoA AMCUMnnwH~ AMC

neT4epM3al.\ww o6cnymMBaHMH 3a.RBOK Ha reHepa[\MID M BWBOA rpa¢M-

4eCKOH MH¢OpMaUMM. 

AcwHXpOHHOCTb awnonHeHMR npoueccoa BWABMraeT npo6neMy MC

nonbsosaHM.R o6~1-1x pecypcoa/6/. B AaHHOM cny4ae eAMHCTBeHHWMM 

KpMTM4eCKMMM ceKI.\M.AMM RBJlRIDTC.R noAnporpaMM~ naKeTa HBOOK, He 

.RBJl.RIDI~Mec.R 4MCTbi1'1M npoueAypaMM. KoppeKTHOCTb BblnonHeHM.R KoMn

neKca nporpaMM o6ecne4MBaeTC.R MCnOJlb30BaHMeM CMCTeMH~X CpeACTB 

OC EC All.R pa6oTbl c o6~MMM pecypcaMM/7/. 

0CHOBHOH HeAOCTBTOK yKa3aHH~X cpeACTB - B03MOmHOCTb 6nOKM

pOBaHM.R npouecca reHepauMM rpa¢w4eCKI-1X ABHHWX npoueccoM o6pa-

6oTKM AaHHbiX. B npeAellbHOM cnyYae 6noKMpoaaHwe npoM3BOAMTC.R 

B Te4eHMe acero nepMOAa apeMeHM 1 He06XOAMMOrO All.R o6pa60TKM 

AaHHWX, nony4eHH~X sa OTAeJlbHWH UMKJl YCKOpMTeJl.R. npM 3TOM npaK

TM4eCKM peanM3YeTCR nepeXOA Ha AMCUMnJlMHY o6cnymMBaHMR C OTHO

CMTeJlbH~MM npMOpi-1TeTaMM. 3To, eCTeCTBeHHO, CHMmaeT 3KCnnyaTa

UMOHH~e napaMeTpW KOMnneKCa nporpaMM B 4eJ10M. 

8 HaCTO.R~ee apeMR C03AaeTCR naKeT nporpaMM, ¢yHKUMOHaJlbHO 

TOmAeCTBeHH~A KpMTM4eCKMM ceKI.\MRM naKeTa HBOOK. HcnonbsoaaHMe 

3TMX nporpaMM B MaTeMaTM4eCKOM o6ecne4eHMM, peaJlM3YID~eM npo-

1.\eCC reHepai.\MM rpa¢M4eCKMX AaHHWx, nosaonMT nMKBMAI-1POBaTb cy

~ecTaoaaHwe KpHTI-14eCKMX ceKI.\MH. 3To o6ner4MT AaJlbHeAwee noaw

weHMe 3¢¢eKTMBHOCTM onepaTMBHOrO o6cnymMBaHMR 3a.RBOK Ha reHe

pai.\MID M306pameHMH. 
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onHCAHHE nPOUECCOB 06CflYIHBAHHR 3ARBKH 
HA nPEACTABflEHHE H~06PA*EHHR 

PaccMoTpHM bcHOBHwe 3Tanw o6cnymHsaHHH aaHBKH Ha n~eACTas
neHHe H306pameHHH npH pa60Te KOMnneKCOB nporpaMM 3KCnepHMeH
TanbHbiX CHCTeM "AHcK-2 11 H CRO. 

KaK yKa3biBanocb BbiWe ,• aanycK anropHTMa reHepaLIHH aaHBOK 
OCy~eCTBflHeTCH no HHHL!HaTHBe 3KCnepHMeHTaTdpa C nOMO~b~ KOMaH
AW onepaTopa DON. npolleccop o6pa6oTKH AaHHOR KOMaHAW nposepH
eT ee napaMeTpw Ha ceMaHTH4ecKy~ KoppeKTHOCTb H s cny4ae 6naro
npHHTHOro HCXOAa nposepKH 3aHOCHT B $HKCHpOBaHHOe MeCTO rno-
6anbHOR HH$OpMal.IHOHHOR 30HW aaAaHHWe 3Ha4eHHH napaMeTpOB. 06-
pa60TKa KOMaHAW aasepwaeTCH BWAa4eA Tpe6osaHHH re~epa4HH H30-
6pameHHH AflH nOA3aAa4H nOArOTOBKH peaynbTaTOB, BWBOAHMWX Ha 
nepH¢epHRHOe 060PYAOBaHHe. npH 3TOM ycTaHaBnHsaeTCH YCflOBHe 
B03MOmHOCTH BWBOAa H306pameHHH no KpHTepH~ Bp€M€HH. 

nony4'HB ynpasneHHe' yKa3aHHaH nOA3aAa4a nposepHeT AOnyCTH
MOCTb aanycKa npo4ecca reHepaLIHH no epeMeHHOMy KpHTepH~. Hesw
nonHeHHe HPHTepHH swawsaeT nepeAa4y ynpasneHHH s Ha4ano noAaa
Aa4H H nepeBOA ee B COCTOHHH€ OmHAaHHH HOBWX 3aRBOK. 8 cny4ae 
nony4eHHH nonomHTenbHoro peaynbTaTa npqsepKH onpeAenReTCH cy
~ecTsosaHHe XOTR 6w OAHOrO 06beKTa C MA€HTH$HKaTOpOM, npHHaA
nema~MM MHomecTsy HMeH, onpeAeneHHWX KOMaHAOR DON. EcnM TaKoA 
06beKT He HaAAeH, Ha 3KpaH nocwnaeTCR AMarHOCTH4eCKOe C006~e
HM€ "DUHMY DISPLAY REQUEST". HAeHTH$MKaL!HH Tpe6yeMoro o6beKTa 
o6ycnosnHsaeT nepeAa4y ynpasneHHH AHCneT4epy reHepaLIHH Hao6pa
meHHR. 

¢yHKL!HHMM AHCneT4epa reHepa4MM H306pameHMR RBflH~TCH pacnpe
AeneHHe pecypca 3KpaHa MemAY OA~ospeMeHHO npeACTasnHeMWMH 
06beKTaMM, MAeHTH$MKa4MH TMna TeKy~ero 06beKTa M, B COOTBeTCT
BMH C YCTaHOBfleHHWM TMnOM, - nepeAa4a ynpasneHHH ¢yHK4MOHanb
HWM MOAYflHM reHepa4MH rpa¢M4eCKHX AaHHwx. nocneAHMe o6ecne4H
sa~T ¢opMMpOBaHHe AMCnneRHoro ¢aRna AflH H306pameHHH OAHOMepHWX 
H ABYMePHWX rH~TorpaMM, Ta6nM4, TeKCTOB H n~6wx ApyrHX o6beK
TOB. 

8 COOTBeiCTBHM C B03MOmHOCTHMM, npeAOCTaBnReMWMM nonb30BaTe
fl~ 6aaoBbiM naKeToM rpa¢M4eCKMX nporpaMM, AOnycKaeTCH HeCKOflbKo 
pa3flM4HWX anrOpMTMOB B3aHMOAeRCTBHH npo~ecca reHepa4MH ~pa¢H4e
CKMX AaHHwx M npo4ecca BWBOAa 3TMX AaHHWX Ha nepM¢epH~. B pac
CMaTpMBaeMwx KoMnneKcax nporpaMM sw6paH TpeTMR anropHTM saaMMO
AeRcTBHH 3TMX npo4eccos. 

CornacHo AaHHOMy anropHTMy s cny4ae, ecnH pecypc 03Y HeAo
c-r:.aTo4eH AflH paaMe~eHHR 04epeAHoro peKOpAa M306pameHY1H, pea
nHayeTCH Bbl3os noAnporpaMMbl DAVBND. noAnporpaMMa reHepHpyeT 
AflH noA3aAa4H o6MeHa c KAMAK-o6opyAOBaHMeM Tpe6osaHMe nepeAa-
4M Ha AHCnneR OAHOrO peKOpAa H306pameHMH M nepeBOAHTCH B co-
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CTOHHM€ OmMAaHHH aasepweHMH BhlnOnHeHMH Tpe6osaHMH. Ha OCHOBa
HHH 3TOrO ipe6oBaHMH peanMayeTCH BWBOA Ha 3KpaH 04epeAHOrO p~
KOpAa•rpa¢H4€CKOA MH$OpMa4MM. nocne aasepweHMH BWBOAa reHepH
pyeTCH CMHXpOHM3HPY~~ee B03AeRcTBHe AflH noAnporpaMMbl DAVBND, 
KOTOpOe BWBOAHT ee M3 COCTORHMH OmMAaHH~. noAnporpaMMa B03Bpa
~aeT ynpasneHHe 6aaosoMy naKeTy nporpaMM, ocso6omAa~~eMy pe
cypc 03Y, npHnMcaHHbiA BbiBeAeHHOMy peKOPAY •. UHKn o6pa~eHHR K 
noAnporpaMMe DAVBND nosTOpHeTCH AflH KamAoro H3 cy~ecTsy~~Hx 
peKOPAOB. nocne 3TOrO aBTOMaTH4eCKH B0306HOBflReTCH npOAOflme
HHe BWnOnHeHHH np04eCca reHepa4HM rpa¢H4€CKOA HH$OpMa4HH, 

3asepweHHe npo4ecca reHepaLIHH H3o6pameHHH swawsaeT swcTas
neHMe COOTBeTCTBy~~ero Tpe6osaHMH AflH nOA3aAa4M 06MeHa C an
napaTypoA KAMAK H nepeBOA nOA3aAa4H noArOTOBKM peaynbTaTOB 
B COCTOHHHe OmHAaHHH HOBOR 3aHBKH Ha npeACTasneHHe M306pame
HHH. noA3aAa4a o6MeHa c ycTpoRcTsaMH KAMAK aasepwaeT BWBOA Ha 
3KpaH seeR HaXOAH~eRcH B 03Y rpa¢H4€CKOA MH¢OpMa4MM. nocne 
3Toro aanycKaeTCH HHTepsanbHWR TaRMep/7/, o6ecne4HBa~~MR 4e
pea HHTepsan speMeHH, onpeAeneHHbiR KOMaHAOR DTIHE, aanycK noA
aaAa4H nOArOTOBKH peaynbTaTOB AflH BWBOAa HOBOrO H306pameHMH. 

ApyraH soaMomHOCTb MHMLIMMposaHHH yKaaaHHoR nOA3aAa4H - BBOA 
KOMaHAW onepaTopa DON. 

KoMaHAa DOFF 6noKHpyeT swnonHeHMe npo4ecca reHepa4HH aaneoK 

Ha BWBOA rpa¢M4eCKHX AaHHWX. 

3AKfl104EHHE 

Paapa6oTaHHoe, coaAaHHoe M onHcaHHOe MaTeMaTM4eCKoe o6ecne-
4eHMe opraHM3a4HM npeACTasneHMH rpa¢M4eCKMX AaHHWX McnonbayeT
cH s KoMnneKcax nporpaMM peanbHoro speMeHM 3KcnepMMeHTanbHWX 
ycTaHOBOK 11AMcK-2 11 M C.s:JQ, pa6oTa~~HX Ha ny41<ax CHHXPO¢a30Tpo
Ha flB3 OHRH. 06cymAaeMoe MaTeMaTH4ecKoe o6ecne4eHHe nDnHeTCR 
YHH¢H4HPOBaHHWM, T.e. noflHOCTb~ He 3aDHCR~MM OT 4aCTHWX oco-
6eHHO~TeR 3KcnepHMeHTanbHWX CMCTeM. C03AaHHwe AHanoroowe cpeA
cTsa noasonH~T 3KcnepHMeHTaTopy ocy~ecTonnTb rHOKoe onepaTHD
HOe ynpasneHHe BWBOAOM H306pameHHA. npHMeHeHHe Oa30DOrO naKeTa 
rpa¢H4eCKHX nporpaMM nODWWaeT 3¢¢eKTHBH0CTb HCnOnb30BaHHR pe
cypca 03Y H onTHMH3HpyeT pa5oTy KOMnneKca nporpaMM peanbHOro 
speMeHH. 

8 3aKn~4eHHe C4HTa~ CBOHM npHRTHWM AOnrOM ewpa3MTb 6naroAap
HOCTb 3.WTpaRTy 3a PHA none3HWX o5cymAeHHR H B.A.OnnaBHHY aa 
6onbWY~ nOMO~b npH OTnaAKe CHCTeMW. 
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PyKon~cb nocTyn~na B ~3AaTenbCK~~ OTAen 
10 MapTa 1982 roAa. c: 

CeHHep A.E. 

YHH~H~HposaHHoe MaTeMaTH4CCKoe o6ecne4eHHe 3BM EC-1040 
10-82-143 

MR OpraHH3a~HH npeACTaBJlCHHR rpa~H4CCKHX A.JHnbiX 13 KOMrl/lt.'Kcax npurp.JMM 
peaJlbHOro BpeMeHH YCTaHOBOK 11J\HCK-211 H C.RO 

PaCCMOTpCHbl YHH!)lH~HpOBaHHble KOM/lOHeHTbl B KOMI111<'KC.UX npor l)llMM PC•JnbHOr 
BpeMeHH MR opraHHaa~HH npeACTaBneHHR rpacJ>H4eCKHX AdHiibiX. C0:1AoltiHbl 
rosble cpeACTBa npeAOCTaBnROT 3KcnepHMeHTaTopy annapar rH6Koro oncparHBHoro 
ynpasneHHR BbiBOAOM Hao6palKeHHR Ha rpacllH4eC.KHii AHtnneii. Otk Yff<A.JKtTc;l! npo6n~
Mbl nOBbiWCHHR 34>!)leKTHBHOCTH HcnonbaosaHHR pec:ypca OSY 11 npofint'Mbl <>llTHMH.lo.l 
llHH pa60Tbl MaTeMaTHLteCKOrO o6ecneLtCloiHR peanbHOrO Bpt'M{'H>t, flpHIH'ACitLI i1JII 0 

PHTMbl OpraHH3a~HH npeACTaBJlCHHR rpa¢JHLtCCKHX AaHHbiX, Pt'<lflHaOUOttttbiP ll KUMI1 
neKcax nporpaMM 3KcnepHMCHTanbHbiX CHCTeM "JlHcK-2" '' CRO, par,.,' "IOUIHX tt.J 
CHHXpo~aaoTpOHe na3 OH.RH. 

Pa6ora Bbii1011HeHa B na6opaTOPHH BbiCOKHX 3HeprHH OHRH. 

C~eHHe 06~eAHHeHHOrO HHCTHTyTa RACPHLIX H(\ 

Senner A.E. 

Unified Software of EC-1040 Computer for Ot<J.lltir.•t '"tl 
of Graphic Data Representation for ~oftwar" uf lk .. l lim 
of "Oisc-2" and "SJO" lnstall..:<tlon 
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fion are considered. The dcvl'lop<·d di.,r,..,,, 
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