
A.E.CeHHep 

c•••••••• 
ll.llllllllrl 

IICTITJTI 
111~11111 ' . 

ICCIIlllllll 

AJIII 

).,1 ~,,,~ 

1"0-82-141 

BA30BYA DAKET rPA.HqECKHX OPOrPAMM 
.nJIH OC EC 38M 

1982 



Maw~HHOe MaTeMaT~4eCKOe o6ecne4eH~e EC 3BM oKn~4aeT o coo~ 
COCTao rpa¢~4CCK~~ MeTOA AOCTyna /GAt\// I ,2/ ~ OCHOBaHH~C Ha 
3TOM MCTOAC naKeT~ rpa~~4eCK~X nporpaMM, KOTOp~c AOCTynH~ 

np~ ~CnOnb30BaH~~ R3~KOB ~OpTpaH ,K060n ~ nfl/1. 
Cy~CCTBCHH~M HCAOCTaTKOM pean~sa~~~ yKa3aHHOro MaTeMaT~-

4CCKoro o6ccnC4eH~R RBnRCTCR Op~eHTa~~R nporpaMMH~X CPCACTB 
Ha KOHKpCTH~e TeXH~4eCK~e OC06CHH0CT~ ~ napaMeTp~ rpa¢~4CCKO

ro A~cnncn EC-7064. Hanp~Mep, OTCYTCTB~e y AaHHOro A~cnnen 
aBTOHOMHO~ naMRT~ 60nbWO~ eMKOCT~ onpeAen~no OTCYTCTB~e r~6-
K~X nporpaMMH~X cpeACTB ynpasneH~R 6y¢epHO~ naMRTb~, npeA
Ha3Ha4eHH0~ AnA xpaHeH~R reHepHpyeM~x ~so6pameHH~. HcXOAR H3 
$HKcHposaHH~X pacTpos~x pa3Mepos 3KpaHa A~cnnen EC-7064 KOA~
posaHHe H306pameH~R peanH30BaHO 8 pacTpOB~X eAHH~~aX KOHKpeT
HOrO 3KpaHa. 

nepe4HCneHH~e ~ PRA APYrHX ¢aKTOPOB 3aTPYAHR~T ~cnonb30Ba
HHe GAM npH C03AaHH~ naKeTOB npHKnaAH~X nporpaMM, o6cnym~sa~
~HX rpa¢~4eCKHe ycTpo~cTsa, oTn~4H~e oT EC-7064. Cy~ccTBY~~~e 
HeAOCTaTK~, C OAHO~ CTOpOHbl, ~ He06XOA~MOCTb BHCAPCH~R B ap
XHTeKTypy B~4HCnHTenbHO~ CHCTeH~ HeCTaHAapTHOro AnA Cep~~ 

EC 3BM rpa¢~4ecKoro A~cnnen/3,4/_ c APYro~, RBHnHCb np~4~HaMH, 
onpeAen~BW~MH aKTyanbHOCTb pa3pa60TK~ ~ C03A~H~R naKCTa rpa
¢~4eCK~X nporpaMM ;nrn;. 

TPE50BAHHR K nAKETY IPA~H4ECKHX nPOIPAMM 

06cymAaeMoe B pa6oTe MaTeMaTH4CCKOe o6ccne4eHHC op~eHTHpo
BaHo Ha o6cnymHsaH~e npo~ecca reHepa~~~ Hso6pameH~R H opraH~
sa~~H B~BOAa ~3o6pameHHR Ha yCTpO~CT80. nporpaMMH~e CPCACT
Ba, 06cnymHoa~~He YCTpO~CTBa BBOAa rpa$~4CCK~X AaHHbiX /HanpH
Mep, CBeTOBOe nepo, TpeK60n/, B AaHHO~ nyGnHKa~~~ He paccMaT
PHBa~TCR. 

C y4eTOM OC06eHHOCTe~ 3aAa4, 8 KOTOP~X npeAnonaraeTCR Hc
nOnb30BaHHC n1n, a TaKme npeHMY~CCTB H HCAOCTaTKOB MaTeMaTH4eC
KOrO 06ecne4CHHR cy~eCTBY~~HX pa38~TLIX rpa¢~4eCKHX CHCTeM/5-9/ 
paspaGaT~saeMy naKeTy nporpaMM npcA~RonnnHcb cneAY~~He Tpe-
6osaH~R: 

- YHH$HKa~~R CpeACTB MaTeMaT~4eCKOro o6ecne4eHHR 3a C4eT 
CHHmCH~R 3aBHC~MOCTH OT KOHKpeTHOrO ycTpO~CTBa; 

- onTHM~3a~~R Hcnonb30BaH~R pecypca 03Y, He06XOAHMOro AnA 
xpaHeHHR reHepl-lpyeMbJX ~so6pa>KeHH~ ~---- -, 
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- o6ecne4eHHe B03MOmHOCTH rH6Koro ynpasneHHR 6y¢epHO~ na

MRTb~, np€AHa3Ha4€HHO~ AnR XpaHeHHH rpa~H4€CKO~ HH~OpMa~HH; 

- o6ecne4eHHe B03MOmHOCTH OAHOBpeMeHHOrO xpaHeHMR B naMRTM 

38M HeCKOnbKHX H306pameHM~~ ? 

naKeT nporpaMM, YAOBneTBOPR~~HX nepe4HcneHH~M Tpe6osaHM~M, 

o6naAaeT BbiCOKO~ CTeneHb~ aAanTMBHOCTM/ J 0/. 3TO CBO~CTBO no3-

BOnReT ycnewHo MCnonb30BaTb ero AnR peweHHR WMPOKoro Kpyra ; I! 
npMKnaAHbiX 3aAa4. 

TMnOBAH CTPYKTYPHO-~YHKUMOHAnbHAR CXEMA nAKETA 

rPA~M4ECKMX nPOrPAMM 

BamHaR ponb npM c03AaHHM MaTeMaTH4ecKoro o6ecne4eHMR, YAOB

neTsopR~~ero C~OpMynHpOBaHH~M B~We Tpe6osaHHRM, OTBOAHnacb npo6-

neMe B~6opa 060CHOBaHHO~ 1-1 pa4MOHanbHO~ CTpyKTyp~ naKeTa rpa

~M4€CKHX nporpaMM. AHanH3 cy~ecTBY~~Hx naKeTOB aHanorH4Horo 

Ha3Ha4€HMR no3BOnMn C03AaTb TMnOBY~ CTPYKTYPHY~ CXeMy nrn, 

COCTOR~y~ M3 BOCbMM HepapXH4€CKH nOA4MHeHHbiX ypOBHe~ ~YHK~Mo

HanbHO-OpH€HTHPOBaHH~X nporpaMM/pHc.l/. 

KaK BKAHO 1-13 pKc. 1 , 6onee BbiCOKHe ypOBHVI 1-1epapxV1V1 MoryT 

V!cnonb30BaTb a csoe~ pa6oTe yposHH, pacnonomeHHble HV!me. Ha

npHMep, AnR MaTeMaTVI4€CKOro o6ecne4€HVIR B~CWero YPDBHR AO~Tyn

H~ 6M6nMOT€KM ~parMeHTOB, KOM~OH€HTOB VI 3neM€HTOB Vl306pame

HM~. C OAHO~ CTOpOHbl, TaKO~ nOAXOA KOHCTpyMpOBaHVIR nrn C03Aa

eT npeAnOC~nKVI YHVI~MKa~VIVI cpeACTB nocTp0€HVIH cnomH~X M306pa

meHVI~, c APYro~ - npeAOCTasnReT rVI6KVI~ annapaT nocTpoeHVIR npo

H3BOnbHOro V1306pameHHR npaKTVI4eCKH n~6o~ cnomHOCTVI. 

CosoKynHOCTb Tpex aepXHVIX yposHe~ VlepapxVIH, cneAY~~VIX aa 

ypOBH€M rpa~VI4€CKHX nporpaMM nonb30BaTenR, npeACTaBnReT Vl3 

ce6R npo6neMHo-opMeHTVIposaHH~A naKeT rpa~M4eCKHX nporpaMM. B 
4aCTHOCTVI, MOAYnH, npMB€A€HHble Ha PHC. 1 , xapaKT€PHbl AnR nrn 

Hay4H~X MCCneAOBaHVI~. 

HMmHHe 4€T~pe ypOBHR VlepapXVIM HVI B KDeA Mepe He OpVI€HTVIpOBa

Hbl Ha peWeHVIe KaKoro- nH60 KOHKpeTHOrO Knacca 3aAa4 VI RBnR~TCR 

o6IJ.IVIMVI AnR mo6biX npo6neMHbiX naKeTos rpa~VI4eCKHX nporpaMM. 3To 

o6CTORTenbCTBO n03BOnReT norH4€CKVI 06beAHHMTb COBOKynHOCTb 

yKa3aHHbiX ypOBHe~ nOA 06IJ.IHM Ha3BaHVI€M 116a30Bbl~ naKeT rpa~H-

4€CKMX nporpaMM11 /6nrn/_. 

CneAyeT OTM€TMTb, 4TO He BCe H3 npoaHanVI3HpOBaHH~X CMCTeM 

MaWVIHHO~ rpa~HKM 0AH03Ha4HO OT06pama~TCR Ha npeAnOmeHHY~ 

TVInosy~ CTPYKTypHO-~yHK~MOHanbHY~ cxeMy. Ho Ha6n~AaeM~e OTnVI-

4MR paCCMOTpeHHWX CMCTeM HOCRT nOKa~bHW~ xapaKTep, VI CYTb VIX 

CBR3aHa B OCHOBHOM C nepeM€1J.1€HH€M H€KOTOporo ~YHK~MOHanbHOrO 

MOAynR Ha COC€AHVI~ ypOB€Hb HepapXMVI. 

Paapa6oTaHHaR M npeACTBneHHaR Ha PVIC. 1 CTpyKTypHaR CXeMa 

¢YHK~HOHanbHOro saaHMOAe~CTBMR nporpaMMHbiX MOAYne~ peanH3osaHa 

8 o6cymAaeMOM nrn. 
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PHc.l. THnoeaH cTpyxTypHaH cxeMa nnKCTa rpa¢VIYeCKHX 

nporpaMM. 

AaHHaR pa6oTa nocsR~eHa paccMOTPeHVI~ cpeACTB, peanH30BaH

HbiX s 6nrn. 

CPEACTBA YHM~HKAUHM GA30BOrO nAKETA nPOrPAMH 

KaK OTM€4anOCb B~We, YHM$HKa4Hn cpeACTB 6nrn, TO eCTb CHH

meHH€ HX 3aBHCVIMOCTH 'OT 0C06eHHOCTe~ KOHKPeTHWX yCTpO~CTB, 

RsnRnacb OAHO~ 1-13 OCHOBH~x ~ene~ npH pa3pa6oTKe o6cymAaeMoro 

MaTeMaTM4€CKOrO o6ecne4€HHR. 

AaHHOe Tpe6osaHHe OKaaano cyll.leCTBeHHOe snHRHHe Ha peweHHe 

sonpoca 0 B~6ope CTPYKTYPHO~ CXeM~ naKeTa B nonb3Y CTPYKTyp~, 

np€ACT8BneHHO~ Ha PHC. 1. 0AHHM H3 rnaBHbiX ee AOCTOHHCTB RB~R
€TCR ~YHKUMOHanbHOe pa3AeneHH€ nporpaMMH~X MOAYne~ Ha YPDBHM. 

Oco6eHHOCTVI KOHKpeTHoro ycTpo~cTaa Y4HT~sa~TCR TOnbKO Ha 
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npeAnocneAHeM yposHe HepapXHH. CneAOBaTenbHO, AaHHaR opraHHsa
~HH nOSBOnHeT Sa C4eT SaMeHW 11MOAYnH KOAHPOBaHHH HS06pameHHH 
AnH KOHKpeTHOrO YCTpO~CTBa 11 HnH paCWHpeHHH ero BOSMOmHOCfe~ 
o6cnymHBaTb COOTBeTCTBeHHO YCTPO~CTBO APYrOrO THna HnH COBO
KynHOCTb ycTpO~CTB pasnH4HWX THnOB. 

Cy~eCTBY~~H~ B HaCTOR~ee speMH AOCTaT04HO 6oraTW~ Ha6op an
napaTHWX rpa~H4eCKHX cpeACTB C T04KH SpeHHH paspa60T4HKa Ma
TeMaTH4eCKOrO o6ecne4eHHH, K comaneHH~, He o6naAaeT cTaHAap
THSOBaHHWMH ~YHK~HOHanbHWMH BOSMOmHOCTHMH. ~aHHOe 06CTOHTenb
CTBO, ecTeCTBeHHO, ocnOmHHeT peWeHHe npo6neMW YHH~MKa~HH Snrn. 
PeWeHHe npo6neMW AOCTHrHyTO Sa C4eT sw6opa nOAXOAa, OCHOBWBa~
~erOCH Ha npeAnonomeHHH 0 BOSMOmHOCTH peanMSa~MH annapaTHbiMH 
cpeACTBaMH ycTpo~cTsa cnegy~~ero orpaHH4eHHOro MHomecTea 
~YHK~H~: 

- ycTaHOBKa ny4a /nepa/ B SaAaHHY~ nOSH~H~ 3KpaHa; 
- H306pameHHe T04KH B 3aAaHHO~ n03H~HH; 
- H306pameHHe BeKTOpa, COeAHHH~~erO n03M~H~ TeKy~e~ T04KH 

3KpaHa C 3aAaHH0~. 
nepe4HCneHHWe ~YHK~HOHanbHWe B03MOmHOCTH HMe~TCH y BCeX 

cospeMeHHWX rpa~H4eCKHX ycTpo~cTs. TaKHM o6pa3oM, ygaeTcH 
A06HTbCH menaTenbHO~ AnH paspa60T4HKa MaTeMaTH4eCKoro o6ecne-
4eHHR CTaHAaPTH3a~HH ~YHK~H~ annapaTypw. 

CneAyeT nOA4ePKHYTb, 4TO orpaHH4eHHe B03MOmHocTe~ yKa3aH
HO~ COBOKYnHOCTb~ cpeACTB npHH~HnHanbHO n03BOnHeT HCnOnb30BaTb 
paspa6aTbiBaeMOe MaTeMaTH4ecKoe o6ecne4eHHe AnH reHepa~HH Hso6-
pameHH~, BWBOAHMWX KaK Ha AHCnneH, TaK H Ha rpa~OnOCTPOHTenM. 

~nR YHH~HKa~HH Snrn npHHHTO peweHHe OTKa3aTbCH OT onpeAene
HHH KOOPAHHaT H306pameHHR e pacTposwx eAHHH~ax 3KpaHa. KogHpo
saHHe KOOPAHHaT BegeTCR B ycnOBHWX egHHH~ax, npegcTaBnHeMWX 
B 3BM B ~OpMe 4Hcen c nnasa~~e~ sanHTO~. CooTBeTCTBHe Memgy 
ycnOBHO~· egHHH~e~ H paCTpOBO~ egHHH~e~ KOHKpeTHOrO ycTpO~CTBa 
3aAaeTCH MaCWTa6HWM K03$~M~HeHTOM /He3aBHCHMO gnH Kamgo~ H3 
oce~/. Paapa60T4HK MaTeMaTH4ecKoro o6ecne4eHHH rpa¢M4eCKHX ycT
po~cTs HMeeT B03MOmHOCTb onepaTHBHO MOgH~H~HpOBaTb 3Ha4eHHH 
MacwTa6Hwx K03~$H~HeHTOB. 3To npegocTasnHeT nonbsosaTen~ 
annapaT onpeAeneHHR ygo6HWX npOH3BOnbHWX eAHHH~ KOAHPOBaHHR 
H30UpameHHH /caHTHMeTpW, A~~MW, ge~HMeTpW H T.n./. 

BamHWM cpegcTBOM yHH$MKa~HH 6asosoro naKeTa HBnHeTcR reHe
,pa~HH xonnepH4eCKMX SHaKos nporpaMMHWMM cpegcTBaMH. TaKo~ nog
xog, nOMMMO TOrO, 4TO OH gaeT 3$$eKT CHHmeHHH 3aBHCHMOCTM 
naKeTa OT THna ycTpO~CTBa, CHMMaeT orpaHM4eHHH Ha gonyCTMMbl~ 
paaMep cHMsona H npegocTasnHeT nonbsosaTen~ o6~H~ annapaT on
pegeneHHH C06CTBeHHOrO nogMHOmeCTBa Cne~HanbHWX CMMBOnOB. 

B OnMCWBaeMO~ sepcHH snrn peanH30BaHO nonHOe MHOmeCTBO 
H3o6pamaeMWX CHMBOnos CTaHASPTHOro KOA~ KnK-12. npH KOgHpo
BaHHH Ta6nH~ CHMsonos onTMMH3HposancH pecypc 03Y sa c4eT cos-
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Me~eHHR HgeHTH4HWX ¢parMeHTOB pa3nM4HWX CHMBOnOB. CyMMapHW~ 
pa3Mep gaHHWX Ta6nH~ COCTaBnHeT nOpRgKa 900 6a~TOB. 

CTPYKTYPA ~AHHbiX, rEHEP~PYEMbiX 5A30BbiM 
nAKETOM rPA¢H4ECKHX nPOrPAMM 

HH~OpMa~KH, nony4aeMaR B peaynbTaTe pa60Tbl snrn, xapaKTe
pH3yeTCR pa3nH4HWM ¢YHK~MOHanbHWM Ha3Ha4eHHeM. B COOTBeTCTBHH 
C 3THM ee'pa3Me~eHMe B 03Y OpraHM30BaHO B BHge OTgenb~WX, 
MepapxK4eCKM csH3aHHWX 6noKos gaHHWx. KpaTKOe onMcaHHe, cse
AeHHH 0 Ha3Ha4eHHM M B3aHMOCBR3M 6nOKOB npHBOAHTCR HHme. 

CosoKynHOCTb gaHHWX, onpegenH~~Hx oTgenbHOe Hso6pameHMe, 
HaswsaeTcH ¢a~noM H306pameHHR. ¢a~n M306pameHMH HMeeT nocne
gosaTenbHY~ OpraHH3a~M~ H COCTOHT H3 peKOpgOB M306pameHHH, 
nMHeRHO ynopHg04,HHWX H 06begMHeHHWX B OAHOCBH3aHHW~ gsyx
CTOpOHHM~ cnMCOK l 1/. PeKOPA H306pameHHH HMeeT TPH ~YHK~Mo
HanbHWX cerMeHTa: cnyme6HO~ HH~OpMa~HH, gaHHWX M306pameHMH 
H npH3HaKa OKOH4aHHH MaCCMBa gaHHWX B peKOpge. 

CerMeHT cnyme6Ho~ MH¢opMa~HM xapaKTepHayeTcR geTepMMHH
posaHHO~ CTPYKTypoR H cogepmMT CBeAeHHH 0 B3aHMOCBH3RX pe
Kopga, gonyCTHMOM M peanbHOM 06beMaX rpa¢M4eCKMX gaHHWX B 
peKopge, HOMepe peKopga s ¢a~ne M306pameHHR H T.g. 

CerMeHT gaHHW~ M3o6pameHMH cnymMT gnR xpaHeHMH Henocpeg
CTBeHHO rpa$H4ecKo~ MH¢opMa~MH. CerMeHTW scex peKopgos, 
KpoMe nocn~gHero, sanonHR~TCH ~enMKOM. B nocneAHeM· peKopge, 
s o6~eM cny4ae, HcnonbayeTcH TOnbKO HeKoTopaH 4aCTb o6beMa cer-
MeHTa. 

CerMeHT npH3HaKa OKOH4aHHR MaCCMBa gaHHWX B peKOpAe co
CTOHT M3 eAMHCTBeHHoro 3neMeHTa. CoAepmHMoe 3neMeHTa - KOA, 
npHH4MnManbHO HeB03MOmHW~ npM KOAMPOBaHMM H306pameHMH AnR 
KOHKpeTHOrO YCTpO~CTBa. ~ CBH3M C cy~eCTBOBaHHeM 8 cerMeHTe 
cnyme6HO~ MH¢0pMa4MM CBeAeHM~ 0 peanbHOM 06beMe rpa¢M4eCKMX 
AaHHWX B peKOPAe MOmeT noKa3aTbCH M3nMWHe~ nepeonpeAeneH
HOCTb, CBR3aHHaR C BBeAeHMeM npM3HaKa OKOH4aHMR. 0AHaKO HanM-
4Me npM3HaKa nossonReT npMMeHRTb s npo~eccope BbiBOAa rpa¢M4ec
KMX AaHHWX anrOpMTMW, He HCnOnb3y~~Me CBegeHM~ 06 HH$0pMaTHs
HO~ 4aCTM peKOpAa. 

3asepwaR o6cymgeHMe opraHH3a~MM peKOPAOB M3o6pameHMH, 
He06XOAMMO OTMeTMTb, 4TO nepsw~ peKOPA MMeeT CTpOrO onpeAeneH
HOe ¢YHK~MOHanbHOe Ha3Ha4eHHe H npegHa3Ha4eH An~ opraHM3a~MM 
npeABapHTenbHO~ 04MCTKM 3KPaHa. CerMeHT AaHHWX M306pameHMH 
B nepsOM peKOPAe cogepmMT KOAbl, MCnOnb3Y~~MeCR nP04eCCOpOM 
BWBOAa rpa~H4eCK0~ MH~OpMa4MH AnR peanM3a4HM c6poca npeAWAY
~ero HS06pameHMH. TaKOe peWeHMe HMeeT cy~eCTBeHHWe AOCTOMH
CTBa npH paapa6oTKe MHTepnpeTaTOpOB AnH ycTpO~CTB pa3nM4HWX 
THnOB. 
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rno6anbH~e na~aMeTp~ 1-1 nepeMeHHwe, Heo6xoAHMwe AnH pa6oT~ 

C ~a~nOM,COAepmaTCH B C03AaBaeMOM AnH 3TO~ ~enH 6nOKe ynpas

neHHH ~a~noM. B 6noKe xpaHHTCH, s 4aCTHDCTH, cseAeHHH o KOnH-

4eCTse peKDPAOB s ~a~ne, o AnHHe ~a~na,yKa3aTenH Ha neps~~. 

nocneAHI-1~ 1-1 TeKy~HR peKOPA~ 1-1 T.A. B KaMAOM peKOPAe MMeeTCH 

yKa3aTenb Ha COOTBeTCTBy~~l-1~ 6noK ynpasneHHH ~a~nOM. TaKaH 

opraHH3a~HH o6ecne4MsaeT npocTo~ annapaT ADCTyna K rno6anbHbiM 

napaMeTpaM ~a~na np~-1 pa6oTe C J1~6biM npOH3BOnbHbiM peKDPADM. 

CornacHO npHHHTO~ MAeonorHM onMc~saeMaH cHcTeMa npeAnona

raeT B03MOmHOCTb DAHOBpeMeHHOrO XpaHeHMH B 03Y CBWWe OAHOrO 

~a~na H3o6pameHHH. 3To np1-1seno K opraHH3a~HM ornasneHHH ~a~nos, 

KOTOpoe COCTOHT M3 ABYX ~YHK~HOHanbHO pa3HOPOAHbiX CerMeHTOB -
o6~ero M 3neMeHTOB ornasneHHH. 

CerMeHT 3neMeHTOB ornasneHHH COCTOHT 1-13 HeKOTOpOrO 4HCna 

3THX 3neMeHTOB, HMe~~HX AeTepMHHHpOBaHHY~ CTPYKTypy. 3neMeHTbl 

ornasneHMH, nocTasneHH~e B COOTBBTCTBHB XpaHA~HMCA B 03Y 

~a~naM, o6beAHHBHW B OAHOCBH3HW~ ABYXCTOPOHHI-1~ CnHCOK. KamAW~ 

1-13 HHX COAepmHT ~en04HCneHHbl~ HABHTH~MKaTOp ~a~na, HH~O.pMa

~1-1~ o cTaTyce $a~na 1-1 yKa3aTenb Ha cooTseTCTBY~~H~ 6noK ynpas

neHMH ~a~noM. KonH4ecTso 3neMeHTOB s cerMeHTe onpeAenHeTcH s 

npo~ecce reHepa~HH 6a3osoro naKeTa rpa$H4ecKMX nporpaMM. 

B o6~eM cerMeHTe ornasneHMA ~a~nos xpaHATCH AaHH~e o KO

nM4ecTsax 3aHAT~x 1-1 noTeH~HanbHO AOCTynH~x 3neMeHTOB ornas

neHHH, yKa3aTenM Ha cn~CKM 3THX 3neMeHTOB, yKa3aTenM Ha 6nOKM 

ynpasneHMH reHepMpyeMoro M s~BOAHMoro $aRnos M T.A. 

06~Me nepeMeHHWe, nocTOHHHO Hcnonb3yeMwe np~-1 pa6oTe naKeTa, 

pa3Me~a~TCH B rno6anbHOR MH$0pMa~HOHHOR 30He. 3oHa COAep~MT 

B CBOBM COCTase WeCTb ~YHK~MOHanbHWX MH$0pMa~MOHHWX cerMeHTOB. 

06~MR cerMeHT npeAHa3Ha4eH AnH xpaHeHMA AaHHWX o nonomeHHH 

s naMHTH ornasneHHA $aRnos, oGbeMe ornasneHHA $a~nos, AnMHe 

peKOpAa M306pameHMA, 0 COCTOAHMM BeKTOpa AMarHOCTM4eCKMX 

nocnaHM~ M T-A· B cerMeHTe reHepHpo~aHMH M3o6pameHMA xpaHAT-

CH AaHH~e 0 C03AaBaeMOM B TeKy~KA MOMeHT ~aRne M306pameHMH. 

CerMeHT M3o6pameHMA COAepmMT 3Ha4eHMA MacwTa6HbiX K03~¢M~MeH

TOB, Ha4ana KOOPAMHaT, TeKy~ero nonomeHMH ny4a /nepa/, AOnyc

TMMbiX pa3Mepos M3o6pameHMH M T. A. CerMeHT ycTpoRcTsa- npeAHa3-

Ha4eH AnH XpaHBHMA 3Ha4eHMR, OnpeAenR~~MX napaMeTpW M KOA~ yn

pasneHMH KOHKpeTHOrO ycTpO~CTBa.CerMeHT BbiBOAa COAepmMT MH$0pMa

~M~ o ~aRne, o6cnymMsaeMOM npo~eccopoM BbiBOAa M3o6pameHMA. B ~ 
MeHTe CTaTMCTM4eCKMX AaHH~X XpaHHTCH AaHHWe 0 KOnM4eCTBe cre

HepMpOBaHH~X M306pameHM~, MX CpBAHe~,MMHMManbHO~ M MaKCMManbHOR 

AnMHaX,O TMne M KOnM4eCTBe 0C06biX CMTya~MR, B03HMKaBWMX npM 
pa6oTe nrn. 

OnMcaHHaH CTPYKTypa AaHH~X cxeMaTM4eCKM npeAcTasneHa Ha 

pMc.2. K ~MCny ee AOCTOMHCTB OTHOCHTCR norM4eCKOe M ~M3M4eCKOe 

06beAMHeHMe COBOKynHOCTI-1 AaHHbiX no ~yHK~MOHanbHOMy npM3HaKy 
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COMMON 

5flOKW 
YnP?JM£1-/Ufl 
$/JUflQMU 

PEJ<OPilbl 
C1J ruJ no 8 

"v-IS u f1 L" 

PKc. 2. CxeMaTK4ecKoe npe.n;c TanneHHe CTPYI<TYPhl 

rpac)JKlJeCKKX .n;aHI!biX. 

M npOCTWe M YA06Hwe CBH3M Me*AY B~AeneHHWMM COBOKynHOCTAMM. 

YKa3aHHWe csoRcTsa CTPYKTypw o6ecne4Mn~ rM6KMe B03MOmHOCTM 

peanM3a~M~ pa3nM4H~x ~YHK~HOHanbH~x anropMTMOO M AanbHe~we~ 
MX MOAePHM3a~MM M MOAH$HKa~MM. 

PA3MEli\EHI-1E B 03Y fiAHHbiX, rEHEPI-1PYEMbiX 6/\300bl~l nAI(ETOM 
rPA$1-14ECKI-1X nrorPAMM 

reH~pMpyeMWe M306pameHMA nO CBOe~ CyTM MMe~T CBO~CTBa CTa

TMCTM4eCKMX 06beKTOB. 0AHO M3 npORoneHM~ 3TMX CBORCTO -

anpMOpHaH HeonpeAeneHHOCTb o6beMa AaHHWX KOAHPYeMoro H3o6-
pameHMA. ·B ~eiynbTaTe s o6~eM cny4ae AO swnonH~HMR nporpaMMW 

OTCYTCTByeT BOiMOmHOCTb onpeAeneHMR senH4MHW pecypca 03Y 3BM, 

He06XOAMMdro An~ XpaHBHM~ reHepMpyeMWX M306pameHM~. 
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Pesepe~po8aH~e 3Ha4~TenbHOro o6beMa naMHT~ np~ reHepa~~~ 
He60nbW~X ~306pameH~~ MOmeT np~8eCT~ K cy~eCT8eHHOMY CH~me
H~m 3$$eKT~8H0CT~ Mcnonb308aH~H pecypca 03Y. C APYrO~ CTOpOH~, 
e cny4ae cnomH~x ~so6pameH~~ ecTb eepoAT~OCTb nepenonHeH~H 
6y$epHO~ naMHTM ~, COOT8eTCT8eHHO, noTep~ 4aCT~ ~306pameH~H. 
YKasaHH~e np~4~H~ np~8en~ K 8~80AY o Heo6xoA~MOCT~ ~cnonb308a
H~H A~HaM~4eCK~x CTPYKTYP AaHH~X AnH pasMe~eH~A ~H$OpMa~~~. 

reHep~pyeMO~ onrn. 
3aAa4a onT~M~sa~~~ ~cnonbso8aH~H pecypca 03Y pewanacb Ha 

ocHose annapaTa A~HaM~4ecKoro pacnpeAeneH~H naMHT~, npeAOCTa8-
nAeMoro cpeACT8aM~ OC EC 3BM·. B o6nacT~ A~HaM~4eCKO~ naMAT~ 
pacnonaramTCH $a~nW ~306pameH~H ~, C00T8eTCTBeHHO, ~X peKOPAW, 
6noK~ ynpa8neHMR $a~naM~ ~ orna8neH~H $a~no8. Bee nepe4~cneH
HWe Ha6op~ AaHH~X MMe~T C80~CT8a CTaTMCTM4eCK~X 06beKT08, 
4TO M onpeAen~nO He3$$eKT~8H0CTb ~CnOnb308aH~H AnH H~X MeTa
gOP cTaT~CT~4ecKoro pacnpeAeneH~H pecypca 03Y. 

rno6anbHaH ~H$0pMa~~OHHaH 30Ha o6naAaeT AeTepM~H~p08aHHO~ 
CTPYKTypo~. BcneACT8~e 4acToro o6pa~eH~H K xpaHH~~McH s He~ 
AaHH~M Heo6xoAMMO o6ecne4~Tb 3$~eKT~8H~~ MeTOA AOCTyna K 3T~M 
A8HH~M. nepe4~cneHHWe np~4~HW onpeAen~n~ onTMManbHOCTb pas
Me~eH~H rno6anbHO~ ~H$0pMa~~OHHO~ 30HW 8 o6~e~ nO~MeHOBaHHO~ 
o6nacT~ (COMMON/VISUAL/ ... ). 

Y4eT KOHKpeTHWX oco6eHHOCTe~ C03AaeaeM~X 6noK08 A8HHWX 
~ COOT8eTCT8ym~~~ ew6op MeTOA08 pacnpeAeneH~H pecypca 03Ynos-
8on~n~ no8wc~Tb 3~$eKT~8HOCTb Mcnonb308aH~R onepaT~8Horo sa
noM~Ham~ero ycTpo~cTea,y8en~4~Tb cTeneHb 6y$ep~aa~~~ reHep~py
eMwx AaHHWX ~ C nOMO~biD H3~Ka ynpa8neH~H SaAaH~HM~ Bapb~pOBaTb 
pecypc 03Y, AOCTynH~~ AnH pasMe~eH~R rpa$~4ecKo~ ~H$OpMa~MM. 

B3AHMOAE~CTBHE nPOUECCOPOB fEHEPAUHH H B~BOAA H306PA~EHHR 

np~ pa3pa60TKe 6a30BOrO naKeTa rpa$M4eCK~X nporpaMM 6onbWOe 
BH~MaHMe YAenHnocb eoaMOmHocTM npeAOCTaeneH~R nonbaosaTenm 
r~6Koro annapaTa coaAaHMH co6cTBeHH~x norH4eCKMX cxeM reHepa
~M~ M B~BOAa ~3o6pameHM~. B paMKaX AaHHO~ KOH~en~M~ 8 onrn 
peanM30BaHa B03MONHOCT b 8blnOnHeH~H pa3nM4HbiX anrOpMTM08 B3a~MO
Ae~CTB~H npo~eccopa reHepa~M~ $a~na ~ao6pameH~R ~ npo~eccopa 
B~BOAa $a~na Ha ycTpo~cTBO. YnpaeneH~e ew6opoM anrop~TMa 
o6ecne4MBaeTCH COOTBeTCTBym~~M B~30BOM OAHO~ M3 AOCTynH~X 
nonbaoeaTenm noAnporpaMM. 

nepBbl~ anropMTM AnR KOHKpeTHoro $a~na npeAnonaraeT cTporo 
nocneA08aTenbHym pa6oTy npo~eccopoe reHepa~~~ M BbiBOAa ~ao6-
pameHMH, M ero CYTb COCTOMT B cneAym~eM. PeKOPAW $a~na paa
Me~amTCH B 03Y no Mepe reHepa~M~ Hao6pameHMH. B TOM cny4ae, 
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ecnM AnR paaMe~eH~R 04epeAHOro peKOpAa B o6nacTM A~HaM~4ecKo~ 
naMHT~ pecypc 03Y OKa3WBaeTCH HeAOCTaT04HWM, TO YHM4TONaeTCH 
caMw~ cTapw~ M3 ¢a~noe, yme o6pa6oTaHHW~ npo~eccopoM 8WBOAa. 
Oc8o6omAaeTcH aaH~MaeMw~ ~M y4dCTOK 03Y, M npo~ecc reHepa~~~ 
B0306HOBnReTCH. EcnM ¢a~n~, AOCTYnHWe AnA YHM4TOmeH~H, OTCYT
CT8ymT, TO npOM3BOA~TCH 3aKpWT~e TeKy~ero ¢a~na ~ OCTaTOK ~3o6-
pameH~H TepHeTCH. 

HcnonbaosaHMe .. AaHHoro anropMTMa e¢¢eKTMBHO npM noArOTOBKe 
M aBTOHOMHO~ OTnaAKe MaTeMaTM4eCKOrO o6ecne4eH~H rpa¢M4eCKO
ro npeACTasneHMR peaynbTaToe. nony4eHHW~ ¢a~n nonHOCTbm co
AepmMTCR 8 03Y ~ MONeT o6pa6aTWBaTbCH HeKOTOpWM AOCTaT04HO 
npocTWM npo~eccopoM BWBOAa. B 4aCTHOCTM, paspa6oTaH M cosAaH 
MHTepnpeTaTop ¢a~na AnH ero npeAcTasneHMH Ha an¢a8MTHO-~M¢po

BOM ne4aTa~~eM ycTpo~cTee. 3To o6ecne4MBaeT YA06HyiD eosMom
HOCTb OnepaT~BHO~ aBTOHOMHO~ OTnaAKM nporpaMM rpa¢M4eCKMX 
M306pameHMR. 

Biopo~ anrop~TM opMeHT~poeaH Ha napannenbHo-nocneAOBaTenb
Hym pa6oTy npo~eccopoe reHepa~~M ~ BWBOAa. nocne ~aeepweH~R 
¢opMHP08aHMR 04epeAHOro peKOpAa ocy~ecTenHeTcR nepeAa4a 
ynpasneH~H o6bR8nHeMo~ nonbsoeaTeneM noAnporpaMMe. nocneAHRA 
peanHayeT onpeAenReMw~ nonb308aTeneM anropMTM o6pa6oTKM peKop
Aa. ¢aKT~4eCK~~ aApec M An~Ha peKOPAa nepeAa~TcR c nOMO~bm 

annapaTa ¢opManbH~x napaMeTpoe. npM eosepaTe ynpaeneH~A 6nrn 
npo~380AMTCR YH~4TONeHMe peKOPAa, a npMCBOeHHW~ peKOPAY 
pecypc 03Y eosepa~aeTCR 6aHKY A~HaMH4eCKO~ naMRTM. 

Hcnonb308aHMe 3TOro anropMTMa, ecTecTeeHHO, n~KBMA~pyeT 
803MOmHOCTb xpaHeHMR 8 03Y He TOnbKO HeCKOnbKMX, HO ~ OAHOro 
¢a~na M3o6pameH~R. BMecTe c TeM anropMTM Tpe6yeT Manoro pecypca 
03Y ,HcnonbsyeMoro e Ka4ecTee 6y¢epHO~ naMRTM AnR reHepa~H~ 

~ao6pameHHR. 

0CHOBH~M AOCTO~HCT80M anropMTMa RBnAeTCR npeAOCTa8neHMe 
noorpaMM~CTY rH6Koro annapaTa C03AaHMn pa3H006pa3HbiX norM4ec
KHX CXeM B3aMMOAe~CT8HR ~po~eCCOB reHepa~M~ H BWBOAa M306pa
meHM~. B Ka4eCTBe ~nniDCTpaTMBHOrO npMMepa MONHO yKa3aTb Ha 
npocTym eoaMONHOCTb peanMsa~MM c noMO~biD onMcweaeMoro annapaTa 
AMcnne~-$a~na /no TepMMHOnor~M, npMHRTO~ e/8/;. 

TpeTM~ anropMTM RBnReTCR B M3BeCTHO~ CTeneHM cynepnOSM~Me~ 
ABYX 8wweonHcaHHWX. Pa6oTa ero TONAeCTBeHHa pa6oTe nepsoro 
anrOpMTMa AO TOrO MOMeHTa, nOKa pecypc 03Y AOCTaT04eH AnR pas
Me~eHMR TeKy~ero peKOPAa ~3o6pameHMn. B cny4ae HeswnonHeHMR 
yKasaHHOro ycnos~R peanMayeTCR ewaoe onpeAenneMo~ nonbsosaTe
neM nOAnporpaMMW AnA KaNAOrO M3 creHepMpOBaHHWX K TeKy~eMy 
MOMeHTY peKOPAOB. npM B038paTe ynpaeneHMR onrn YHM4TomaeTCR 
TeKy~M~ peKOpA,a COOTBeTCTBYID~~~ pecypc 03Y B03Bpa~aeTCR 6aHKY 
AMHaMM4eCKO~ naMRTM. nocne 0Qpa60TKM nocneAHero. Cy~eCTBYID~ero 
~peKOpAa onrn npOAOnmaeT AanbHe~Wy~ reHepa~Mm M306pameHMR. 
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~aHH~H anrOpHTM no cpaBHBHHD CO BTOp~M anropHTMOM nHKBHAH
pyeT npHH~HnHanbHOe orpaHH48HHe Ha B03MOmHOCTb XpaHeHHA 0AHOrO 
HnH HeCKOnbKHX $aHnOB H306pameHHA B 03Y H o6ecne4HBaeT B~co
KY~ CTeneHb 6y$epH3a~HH. 0onb30BaTenD TaKme npeAOCTaBnABTCA an
napaT npeAOTBpa~eHHA B03MOmHOCTH nOTepH 4aCTH rpa$H4eCKHX 
AaHH~x, npHcy~eR nepsoMy anropHTMy. 

CosoKynHOCTH nporpaMMH~X cpeACTB reHepa~HH H B~BOAa H3o6-
pameHHH He HMe~T o6~HX pecypcOB B BHAe nporpaMMH~X MOAyneR. 
KpHTH4eCKHe Y4aCTKH AnA yKa3aHH~X COBOKynHOCTeH 803MOmH~ 
TOnbKO npH MOAH$HKa~HH ornasneHHA $aRnos. 3TO o6ecne4HBaeT 
npOCTOTy H YA06CTBO opraHH3a~HH acHHXpOHHOrO B~nOnHeHHA npo
~eCCOB reHepa~HH H B~BOAa H306pameHHA. ~aHHaR npo6neMa aKTyanb
Ha, HanpHMep,npH pa3pa60TKe t<OMnneKcos nporpaMM peanbHoro spe
MeHH. 
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