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AHHOTALUUA

Ortnanka s dexTrBHOCTH TapajuIeIbHBIX IIporpamMm
OCHOBBIBAETCSl Ha QHAJIM3E MCXOJHBIX TEKCTOB M XapaKTEPHUCTHK
BBITIOJIHEHUS IIPOrpaMMBI. Boibiie 00beMbl TaHHBIX HYX/JAIOTCS
B Bu3yanu3auuM. B crartbe paccmarpuBaercs ImpoOiema
pa3paboTku CpencTB 0TOOpaXKEeHUS XapaKTEePUCTHK
HPOM3BOJUTENBHOCTH HPOrPaMM JUI CHCTEMBbI HapajuIeIbHOTO
nporpammupoBanuds DVM. OmnuceiBaercs mocTpoeHHas Ha 0ase
TUX BHUJIOB OTOOP@KEHUS TPOTOTUIHAS BEPCUS CHCTEMBI
BU3YaJIM3alHN.

KINOYEBBIE CITOBA

Hapaﬂﬂem)Hoe IIporpaMMUpOBaHUE, BHU3yaJIUu3allUsl OTJIAAKU
3(1)(1)CKTI/IBHOCTI/I TapauICJIbHBIX IPpOrpaMM, BU OT06pa)KeHI/I$I.

1. BBEOEHUE

Cucrtemsl OTIAJIKH NMPOU3BOAUTCIIBHOCTHU CIIYXKaT JId

Toro, YTOOBI IpeaACKa3bIBaTh, HaXoOuThb u n3berarb
BO3HUKHOBEHUS BO3MOXXHOU He3(1)(1)eKTI/IBHOCTI/I UCIIOJIHCHUA
TnapauiCJIbHBIX nporpamMm. CJI0XHOCTh napauieJIbHOTO

OPOrPaMMHpPOBAaHMA U OMIAAKM [apajUlelbHBIX IPOrpamMM
HPUBOAUT K TOMY, YTO OOJBIIMHCTBO MapajiedbHBIX OTIAIUYHKOB
UCIIONB3YeT BU3yalU3aLHUI0 IS IMpPEeACTaBICHUS HH(OpMaIHu.
Pa3paboTku 1o Bu3yalH3alUM MapasIedbHOTO MPOTPaMMHOIO
obecnieuenns B UMM YpO PAH [3-4] npexxae Bcero CBSI3aHbI €
cucTeMoi NapaieJIbHOro NIPOrpaMMHUPOBaHUS DVM,
paspabotanHoit B U[IM PAH mm. M.B. Kenppima [6]. DVM
obyajaeT pa3BUTOM cucTeMOW cOopa OTIANOYHOH HH(OpMAIHH,
HO3BOJLAIOLIEH B TEKCTOBOM  BHJE IPOBOAUTH  OTJIAAKY
MPaBUIBHOCTH M MPOU3BOJUTEIBHOCTH MACCHBHO-TIAPALIENBHBIX
MpOrpaMM.

2. NPOBNEMbI BU3YAITbHOW OTIALKU
NAPAJNNEJNbHbIX MPOrPAMM

CIIOXKHOCTh  TapauIebHOTO  MPOrPaMMHUPOBaHUS U
OTJIAJKA HapaJUleNbHBIX MPOrpaMM IIPUBOAUT K TOMY, 4YTO
OONBIIMHCTBO  MAPAVICIBHBIX  OTJIAIYHUKOB  HCIIOJB3YyeT
BHU3YaIM3aLHIO JUIsl TIPEACTaBiIeHus HHpopManuu. K HacTosmemy
BPEMEHH  pa3paboTaHbl  JECATKM  HHTEPECHBIX  CHCTEM
BU3YAIM3ALMH  NAapAUICIbHBIX  BBIYHCICHUH  Pa3iIM4HOIO
HAa3HAYEHUs, BKIIOYAs Pa3HOOOpa3HblE CUCTEMbl OTJIAJKH
3¢ PEKTHBHOCTH.

Otnanka (HacTpoiika) 3 PeKTHBHOCTH B OOJBIIMHCTBE
CllydyaeB BEIETCS IyTeM aHajnM3a BPEMEHHBIX XapaKTePUCTHK
BBIIOJIHEHHUS NPOrpamMmbl. [l  9TOrO  HCIHONB3YeTCsl  Kak
nocMeptHas, Tak W on-line Busyanusanusa. IlocMmepTHas
BU3yanu3alus OToOpaxkaeT MH(OPMAlLMIO, HAKAIUIMBACMYIO B
¢aitlax BO BpeMss pabOTHl NPOrPaMMbl M JIOCTYHHYIO IO
okoHyanuto cuera. On-line Bu3yanusamms obecrednBaeT
HUHTEPAaKTUBHOCTh ~ WU3MEHEHUS  COCTOSIHMS  IPOrpaMMbl M

YIpaBIE€HUS XOJOM BbINOJHEHHA. IIpu 3TOM NPUMEHAIOTCS
pasinyYHble METOJMKHM, HAuMHas CO CPaBHHUTEIBHO IPOCTOrO
UCIHOJIB30BAHUS CHUMYJALMH IApAUICNIBHOTO MCIOJHEHHA |
KOHYas CJIOXHBIMH MEXaHM3MaMH MOAU(UKALMU HCIOJIHAEMOI
napajuIeIbHON IPOTPaMMBIL.

IMoka mapamnensHOE MPOrpaMMHPOBAHUE HAXOAWIOCH
Ha HAYaIbHBIX OTamax W CYUTAIOCH YPE3MEPHO CIOXKHBIM,
aHaMM3y W UHTEpPIPETaluH IIOJBEPTallCh JHIIb IPOCTHE, B
MO/IABJIAIOIIEM OOJIBIIMHCTBE CKAIAPHBIE XapaKTepUCTHKU. [l
UX BU3yaJM3alHU ObUIO JOCTATOYHO TAKUX BHIOB OTOOPaKCHUH,
Kak rpaduKy W OuarpaMMbl (KpyroBble, crojO4atele, ['aHTTa M
mp.). ns Gojee CIOXKHBIX XapaKTEPHCTUK HE ObLIO pa3zpaboTaHo
XOpOIIO MHTEPIPETHPYEMBIX KOMIUICKCHBIX BHIOB OTOOPa)KEHHS.
310 OKa3BIBANIO U 0OpaTHBIN 3P (EKT - OTCYTCTBHE KOMILIEKCHBIX
CPE/CTB IPEACTABIEHMS IAHHBIX 3aTPYIHANO, a TO M JeJalo
HEHYXXHBIM HCTIONIb30BaHUE CJIOXKHBIX XapaKTepPUCTHK
BBITIOJIHCHUS.

3. CUCTEMA MNMAPAIJJEJNIBHOIO
NMPOrPAMMUPOBAHUA DVM

Cuctemva  DVM [6-9] WCTONB3YyeT  MapagurMy
napajiesii3Ma 110 JaHHBIM M PacIIMpseT CTaHAapTHbIE S3BIKU
nporpammupoBanus C u Fortran77 10 3h(heKkTHBHBIX S3BIKOB
napajuieNbHOro IporpamMmupoBanus. Cucrema DVM cHaGxena
pa3BHUTOH cucTeMol cOopa OTIanoYHON HMH(OpMaIMy, BKIIOYAs
aganm3atop dSGQEKTHBHOCTH W IpeAcKa3arellb MPOU3BOIM-
TenbHOCTH. EnuHumeil oTnamoyHod uHQOpMAnMU — SBISETCS

HHTEpBal — (parMeHT KOJa, BBIJCJCHHBIH CHCTEMOH WM
3aJaHHBI  TIOJIb30BATENIEM, BBINOJIHAEMBIH HAa KOHKPETHOM
npoueccope. CrnemyeT OTMETHUTh, YTO HMHTEPBAll — CYIIHOCTh

quHaMudeckas. K mpumMepy, cucrema o3BOJIIeT paccMaTpUBaTh B
KauyecTBE MHTEPBAJIa KOHKPETHYIO MTEPAIMIO IWKIA WIM BEI30B
¢ynxuun. BpemeHHbIe XapaKTepUCTHKH MHTEpBala BKIIOYAIOT B
ceOst He TOJBKO olIee BpeMs BBHITOJHEHHMS, HO U TaKHe BaXKHBIC
€ro COCTaBJIIONINE KaK BPeMs BHIUMCIEHHH, BpeMsl, MOTPauYeHHOE
Ha omepanuu OOMeHa MAaHHBIMHU, BPEMsI IPOCTOs IPOLECCOopa.
COop oTiamo4HON MHGOPMALMK NMPOU3BOIUTCS VIS KaXIOTO U3
MIPOLIECCOPOB, YTO OOECHEYMBAET IOJIB30BATENS JOCTATOYHBIM
KOJIMYECTBOM HH(popMaIy 0 paboTe HporpaMMbl M MO3BOJSIET
0oOHapyXXMBaTh IOTCHIHATEHO HEI()(PEKTUBHBIE YYaCTKH KOJa.
Bcs cobupaemas nHdopMarys npeacTaBieHa B TEKCTOBOM BHIIE.

Cronp Oorarble BO3MOXKHOCTH OTJIAJOYHOH CHCTEMBI
DVM o0ycnoBieHbsl OCOOCHHOCTSIMU €€ (YHKIHMOHHPOBAHMUSL.
COop omianouHoN MH(POpMALUHU MPOU3BOIUTCA IO Mepe padoThI
IPOrpaMMbl 3a CYET BHEAPEHUs CPEACTB cOopa uHpOpMaIuu
(cBO€OOpa3HBIX “HPOTPaMMHBIX 3aKIafOK’) B HCIOJb3yeMbIe
nporpamMmoit 6ubmmorexu. [lomydaemble HpH 3TOM BpEMEHHBIE
XapaKTePUCTUKU MPAKTUYECKH HE OTIMYAIOTCS OT TeX, KOTOpPHIE
Ob wuMenmu Mecro 0Oe3 BMEIIATENbCTBA  HM3MEPHTEIBHBIX
cpencts [6]. ABropst DVM (1 HekoTOpHIX Apyrux cucreM [15])
OTMEYAIOT, 4TO, 3Has, Kak paboTaloT HUX H3MEPUTEIbHBIE
CPe/CTBa, OHM MOTYT MpEACKa3aTh BHOCHMBIE HCKaKEHUS U
MOMBITAThCS] KX CKOMIIEHCHPOBATb.
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Ha ananmmse XapaKTEPUCTHK BBINOJIHEHUS HHTEpBala
OCHOBBIBaeTcs oTinazka dpdexrusHocty DVM-nporpamm. TTonck
NPUYUHBl HU3KOH TPOM3BOAUTENBHOCTH BEAETCS KaK IIyTeM
U3y4eHHs XapaKTEePUCTHK BIOXEHHBIX HHTEPBANOB IIyTEM
MOCJIEIOBAaTeIbHOM  JeTaNn3anny, Tak M 32 CYeT aHanm3a
0COOCHHOCTEH BBINOJNHEHUS OIHOTO WHTEpBajla Ha pa3HBIX
npoleccopax.

OueBupHON mpoGIeMON SIBISETCS OTJIAJKa IPOrpaMM
JUISL MacCCHUBHO-TIAPAJUIEIBbHBIX BBIYMCIUTENEH, COCTOAMUX U3
COTEH TmpoleccopoB. UYeTkoe MpeACTaBICHUE O BhINOTHEHUH
MAaCCHBHO-TIApaUIENIbHOW MPOrpaMMbl BPsIJ JIM MOXHO MOTYyIHTh
Ha OCHOBaHMM OOOOLICHHBIX XAapaKTEPUCTHK, a MPSIMOW aHAIIU3
noapoOHOH HHpOpPMaIHK 0 paboTe KaXxI0ro Ipoleccopa Tpedyer
OT dYeNIOBEKa OrPOMHOTO TPyAa M BpeMeHH. BrxomoMm 3mech
SIBIICTCSl BU3yaNu3alusl OTJIQJOYHBIX JAHHBIX JUII 00ecTieueHus
[EJIOCTHOTO aJeKBAaTHOTO BOCIPHSATHS IOJH30BaTENeM KapTHHBI
MPOUCXOMAIIETO.

4. PASPABOTKA CUCTEMbI BU3YAIIU-
3AUUMN UHPOPMALIMK O NPOUN3BOAU-
TENbHOCTWU DVM MNPOIrPAMM

OmHUM W3 TJIaBHBIX MOMEHTOB HpH pa3paboTke
BU3YaJIU3aTopa sABISETCS TO, yTO cucreMa DVM yxe Haxoaurcs B
SKCIUTyaTalldd U MMEET CBOIO CHEHH(UUECKYI0 MOIETb OLEHKU
3 }EKTUBHOCTH M CIIOXXUBIIYIOCS METOAMKY OTIAAKU. 3anaua
COCTOsI7Ia HE B TOM, 4YTOOBI pa3paboTaTh SKCHEPUMEHTAJIbHBIN
Ha0Op BBIPA3UTENBHBIX BHIOB OTOOPaXEHHS, a B TOM, YTOOBI
obecrednTs pealbHBIX —IONb30BaTeNell HHCTPYMEHTOM, He
TpeOyomuM OONBIIMX YCHINII MO OCBOGHHIO M KapJIUHAJIBHOU
CMEHBI METOJUKN pabOTHI.

Pazpaborka CHCTEMBbI BUJOB oTOOpaXkeHus,
OCHOBBIBa€TCS HAa €AMHOM IOAXOA€ K IMPEACTaBICHHUIO
UHGOPMAIIMM ¥ MHTEPNPETALUH I10Jb30BaTelieM KaK CaMoi
IporpaMMbl Tak W OTIAJOYHBIX JaHHBIX. TakuMm oOpasom,

BU3YaJIU3aTOP HPEOCTABISIET I10JIL30BATEITIO Habop
B3aMMOCBSI3aHHBIX ~ BHJOB  OTOOpaXKEHHUS, IIPEICTaBIIAIOLINX
HHGOPMALIMIO O  HPOHM3BOJMTENIBHOCTH,  00ECIICUMBAOIINH

AICKBATHOC BOCHPUATUC U o6ﬂerqa10m1/1171 AaHaJIn3 [IPpUYXH OTEPU
IIPpOU3BOAUTCIBHOCTH.

4.1 Buabl oTobpakeHusi JaHHbIX O
Npon3BOAUTENILHOCTU NapannenbHbIX
nporpamm

Bux otobOpaxenns ompexensercs Kak aOCTpakmus
rpagugeckoro BBIBOJIA, cozepKaras Crenu(pUKAIHIO
BU3YallbHBIX OOBEKTOB, UX aTPUOYTOB, HX B3aMMOPACIIOIOXKEHNS,
BO3MOXXHOM JAMHAMHUKH U CHOCOOOB B3aumopneicTus. IIpu 3tom
BU3yalbHble (OPMBI  aOCTPAaKTHBIX JAHHBIX HE  CBA3aHbI
OTpaHUYEHUAMH, HaKJIaJJbIBA€MbIMHU OTIpEeEIEeHHBIMH
rpadudeckumu cucreMamu [1], [2].

Kak Obuto ormedeHo, Hamboiee paclpoCcTpaHEHHBIE
BUIBI OTOOPA)KEHUH, WCIIONb3yeMble IS BH3YalbHON OTIAMKH,
OepyT cBOe HadaJO OT METONOB CTATHCTHYECKO rpaduku. B
npolecce MapajienbHoil paboThl MPOrpaMMBbl  HAaKaIUIMBAIach
HekoTopas cratuctudeckas uudopmauus. Ilocne 3aBeprueHus
paboThI MporpaMMsl 3Ta HHGOPMAIHA 0TOOpaXkanach CpeaCcTBAMH
off-line Bm3yanmmszammu. K Hanbonmee YacTo HCHONB3yeMbIM
CpeICTBaM MHPEJCTABICHNS MOXKHO OTHECTH Pa3IM4HbIe Ipaduku
U JUarpamMMel (ructorpammsl, ['anTra, Kusnara).

Jduarpammbl I'anTTa  MOryT  CIOyXUTH  JUIS
0TOOpa)KeHUsI COCTOSHUI Mpolecca UK npoueccopa. Ilpu stom
Ka)XZ0OMy MapauieIbHOMY TpoIieccy (POIeccopy) COOTBETCTBYET
CBOSI TOPHM30HTalb, M PAa3HBIMM I[BETAMHU I10KA3bIBAETCSI BPEMS
OKHJaHWs, IPOCTOS U pabOoTHI JAHHOTO Ipolecca (Iporeccopa),
[IpoTskeHHOCTH IBETHOTO MHTEPBAJIa AAeT IPECTaBICHHE O TOM,
CKOJIBKO BpPEMEHH IIPOIECC HAXOJWICS B JAHHOM COCTOSIHHH.
JuarpamMy ['aHTTa MOXHO TpPakTOBaTh KaK OCh BPEMEHH, Ha
KOTOPOH OTKJIaAbIBAIOTCS T€ MM HHBIE cOOBITUA. KpoMe Tekyueit
nHpopManuu B Auarpammax ['aHTTa nokasbiBaeTcs HHGOpMALUS
00 uCTOpUH pa3BUTHU mpoLecca. TakuM 06pa3oM, HCHONIb30BaHNE
9TOT0 CpeAcTBa OTOOpaxkeHHs o0OecredynBaeT JIOCTYIHOCTb
nHpopmarmu o nmponecce B IF060H MOMEHT BPEMEHHU.

Jduarpamma KuBnara NpeHa3HaYCHa IS
OTOOpaKeHUsI 3HA4YCHUH OMHOM M TOH K€ BEIWYMHBI IpPHU
HECKOJIBKHX CXOXKHX 3HAYCHUSX WM ycioBusax. [lo BHemmHemy
BUJy OHAa HAalOMHMHAET KPYTOBbIE IUAarpaMMbl U HCIIOJIb3YETCS
IUIsL  TpPEeACTABJICHUS] 3aHATOCTH TPOIeCCOpoB M OanaHca
pacnpeneneHysi BbIYMCICHUN. B cucremMax BHU3yaslbHOM OTJIAAKH
MIPOU3BOUTENBHOCTH AnarpaMMbl KuBnara uaie MCIOIb3yrOTCS
HE KaK CaMOCTOSITENBHBIM, a KaKk BCIIOMOTATEeNbHBIH BHJ
orobpakenust. C pocToM dHCIa OTOOpakaeMbIX KaTeropuit
muarpamMa KnBuara TepseT ICHOCTb IIpe/ICTaBICHYS.

[Mpumenenne rpagukoB, OTOOPAXKAIONIMX METPHUKH
MIPOU3BOJUTENBHOCTH MApAIEIbHBIX MPOrpaMM Takke OblIo
BBI3BAHO  3aJadell  NpPEACTaBICHHMS  HEKOTOPBIX  JIaHHBIX,
3aBUCAIIMX OT BpeMeHH. Ilpu wucnonb3oBaHMM rpadUKoB
HaOII0Nar0TCs TE K€ IMpoOsIeMbl, YTO U y AuarpaMm [antTa — ¢
pOCTOM 4HCIAa TIPOIECCOPOB  BO3pacTaeT M  KOJIMYECTBO
oroOpakaeMbIX TrpadukamMu MeTpuK. Kak yke OTMedanocs,
MIPECTABIISICTCSI COMHUTENILHOM YCICIIHAs HHTEepIpeTanus B
XOJIe OZHOTO CeaHca MHOTHX COTeH rpadukos. ObecneunBaromuit
9Ty HHTEPIpETaluio “ToyieT” MO0 BUPTyalbHOMY HeOOCKpely
MOXET TOJBKO 3aTPYAHUTH PabOTy MONIB30BATENS.

[Ipu pa3paboTke BUIOB OTOOpaKEHMS 3HAUYUTEIBHYIO
pOJb UIparoT OCOOEHHOCTH TeX CYIIHOCTEH, s BU3yalH3aluu
KOTOPBIX 3TH BHIBl OTOOpa)keHWsl NpeaHazHadeHbl. Ilo3aTomy
TIOTBITKAa HEMNOCPEICTBEHHOTO HCIIONBb30BaHus 11t DVM BuIoB
0TOOpa)KeHUsI, 3aUMCTBOBAHHBIX M3 YK€ H3BECTHBIX CHCTEM
ornankn A(P(EKTUBHOCTH, TakMX Kak JAuarpaMMbl [ aHTTa,
KuBnata u T.11., He yBeHYaIach yCIIeXOM. DTH BUJIBI OTOOPaKEHUS
HE YUYHUTBIBAIM OCOOEHHOCTEHl OOBEKTOB OTJIAJOYHOW CHCTEMBI
DVM wu He mno3Bomsim oOTOOpa3uTh coOMpaeMble CHCTEMOH
JaHHele 00 wuHTepBanax. Hampumep, wH3-3a KOMIIJIEKCHOM
CTPYKTYpPBl BPEMEHHBIX XapaKTEPUCTHUK, BBIJABAEMBIX CUCTEMOM,
TPaJMIIUOHHEIE BHIBI OTOOPAXCHUS CKAIPHBIX BEIWYHMH HE
MOTTIM JaTh aJeKBAaTHOTO BOCIIPHATHS IIPOIECCA BBITOIHCHUS
IIPOTPaMMEL.

4.2 Npo6nembl NpoeKkTUpoBaHMe BUAOB
oTobpaxeHus ana Busyanusatopa DVM

TpaguuuoHHO B BU3YyalbHBIX OTIAaAYUKaX KOO
UCTIONB3YIOTCSl OOIEU3BECTHBIE IPOCTHIE BHABI OTOOPaYKEHUH,
MpUIaHHBIE CTaHAAPTHOMY TEKCTOBOMY oOTiamuuky [12], [15],
00 pa3padaThIBAIOTCSl CBOM COOCTBEHHBIC BHUABI OTOOPAKEHUI.
BonmpmMHCTBO ~ HCHONB3YyeMBIX B CHCTEMaX  OTJIAJIKH
MIPOU3BOJUTEIIBHOCTH BUIOB OTOOPA)KCHUS YIOTPEOISIOTCS JUIst
NIPEACTABICHUS] TIPOCTBIX IO CBOGH CTPYKType [aHHBIX,
HampuMep, Habopa CKaIApHBIX BenuuuH. OCHOBHAsI CIIOKHOCTD
HX TIPUMEHEHHUs U BU3yalbHOW omiaaku DVM 3akmiodaercs B
TOM, UYTO XapaKTEePUCTHKH, COOUpaeMble MOJACHCTEMOH H
UCHOJIB3YeMble  JUli  OTIAAKH  3(PQEeKTUBHOCTH,  ABIAIOTCA
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KOMIUIEKCHBIMHU, COCTOSIIIUMHU U3, BO3MOXKHO, KOMIIJIEKCHBIX K€,
KOMIOHEHTOB. OTOOpaskeHNe ITUX KOMIIOHEHTOB 110 OTAEIbHOCTH
00 moTpedyeT OT MOJIb30BaTeNs BEChbMa HAIPSKEHHON paboThI
MO CO3JaHUI0 M YJACP)KAaHUIO B TOJIOBE CBA3EH MEXIy BCEMH
9TUMH  BeJWYMHAMH, JMOO TIpHBENEeT K  HENPaBHIHHOI
unrepnperanuu.  Kpome Toro, 3amyck DVM  mporpamm
OCYIIECTBIISICTCS. HAa MAacCCHBHO-TIAPAJUICNBHBIX BBIYHUCIHUTEIIX,
COOTBETCTBEHHO, HEOOXOIUMO OTOOpa)kaTh XapaKTePHUCTUKHI
BBITIOJIHEH U, COOpaHHBIE JIs1 MHOTUX COTEH MPOIIECCOPOB.

Hnst co3manust 3pdexktuBHOro U ymnodHoro B paborte
BU3YalIbHOTO OTJIAJUUKa TpeOyeTcss He MPOCTO CO34aBaTh BUBI
OTOOpaXEHUH M HO M OOYYHTh MOJb30BATENd METOIUKE HX
UCIIONB30BaHUS M HHTepHperanuu. B ciaydae co3nmaHus
COOCTBEHHBIX BHJIOB OTOOPa)KEHHS OUYEHb BAXKHO, YTOOBI IS
paboTHI C HIMH OT II0JIb30BaTelsl He TpeOOBATOCh KapHHAIBHON
CMEHBI €ro METOIUK pabOoThl UM BHYTPEHHETO IPEICTaBICHUS
MPOTPaMMHBIX cyIIHOCTeH. Pa3paboTka BHIOB OTOOpaxeHUs U
METOIUK MHTepnperauuu a1 DVM noimkHa BECTHCH ¢ yuyeTOM
3aJaHHONX aBTOpaMH MOJEIH OIEHKH IPOH3BOAUTENLHOCTH
MPOTPaMM U CIOKHBIIEHCS METOAUKH OTIAIKH.

Bonpmme 0o0beMBl BU3yanmm3upyeMoidl HHGOpPManuu u
CIIOXKHOCTb €€  CTPYKTYpHl  BBIHYXJAIOT  IpHOeratb K
UCIIONB30BAaHUIO METONOB HMH(OPMAIMOHHOM BU3yalIHM3allHu.
TlosTomy mpum pa3paboTke HOBBIX CICHHAIBHBIX  BHIOB
0TOOpaXXEHUH HEOO0XOOUMO H3YYUTh CTPYKTYPY BH3YaJIU3UPY-
eMOH HMH(pOpPMAaIMM M OTTAJKUBATHCS OT BHYTPEHHEr0 YCTPOIi-
cTBa, (DYHKIIMOHUPOBAHUS M B3aUMOJEHUCTBHUS BU3yalIU3UPYEMBIX
CYLIHOCTEH.

4.3 UHdbopmaumoHHas cTeHa

OCHOBHBIM cIIOCOO0M OTIafAKH I(GHEKTUBHOCTH IO-
NpEeKHEMY OCTAaeTCs aHaIM3 OONBIIOTO KOJUYECTBA OTIALOYHOM
nHQOpPMAllM M COOTHECEHHE €€ C HCXOIHBIM TEKCTOM
OTJIIAXUBAaeMOH  mporpamMel.  JIerko  HMHTEpHpPETUPYEMBIMHU
SIBIAIOTCS OTOOpPa)KeHUsI MCXOJHOTO TEKCTa M JOIOJHHUTEIbHON
nH(OPMAINH, UCTIONB3YIONIHE UICI0 “HH(OPMAIIMOHHOH CTEHBI”
[13]. IIpemnoskeH psx BCHOMOTATENBHBIX BHIOB OTOOpPasKeHUS,
6a3upyroImuXxcs Ha TakuX Meradopax, Kak “pyJoH pacredaTKu C
KOMMEHTapusMu~ U “‘CTeHa, OKJIeeHHas pacredaTkamu’. [lepBoiid
MpEJCTaBIsIET UCXOJHBIA TEKCT MPOrpaMMBbI C JOMOIHUTENbHOI
unpopmarei B rpadgudeckom Bune. Bropoit — undopmarmio o
BBIIIOJIHEHUM  IIapaJUIENbHOM  HpOrpaMMbl  Ha  KaKAOM W3
nporeccopoB. sl aHanmM3a BBIONHEHWS (parMeHTa Koia Ha
pa3sHbIX Ipoleccopax 1esxecooopa3sHo MIPUMEHHTH
TOPU30HTAJbHBIE CPE3KU TAaKOM CTEHbl — “BBICTYHAIOIIUIL
KapHU3”. 3aaya CTEHBI HE TOJBHKO B MPEACTABICHUU CpPa3y BCEX
JAHHBIX, HO U B 00€CTeUeHN HaBUTallUH B 3TUX COBOKYIMHOCTSIX
JAHHBIX M KOJA, a Takke B OOJIETYEHHH JIOKAIH3ALUKN U MOHCKa
MHTEPECYIOINX MECT B KOJE M HaHHBIX (IOMCK Y3KOrO MecTa,
HEBEPHBIX BBIUUCICHHH U 1Ip.).

4.4 Buabl oToGpaxeHMn MHTepBasnos

s oToOpakeHHMs HHTepBaJoB OblT  paspaboran
CJIITYIOIINH KOMIUICKCHBIH BHJ OTOOpaKEHHMsI, BKIIOYAIOIINI B
ce0sl TakMe IPOCTHIE BHIBI OTOOPAKEHWH, Kak JauarpamMma
WHTEpBaJa M CTEHA U3 JHUarpaMM HHTEPBAJIOB, JEPEBO
UHTEPBAJIOB M UEPAPXUIECKUH CIIMCOK MHTEPBAJIOB, paJUaIbHbIC
JUarpaMMel, B TOM 4HCII€ U3 JUarpamMm HHTepBanoB. Cpean HUX
9acTh CIIyXKaT i HaBUTAlMM, a 4acThb — M1 KOHKPETHOTO
aHanu3a oTiafgouHoit uHpopmaimu. Jlnarpamma HHTEpBana
sBisieTcss  0a30BBIM  CPEICTBOM  OTOOpPaXEHHS  OTJIaJ0YHON

uHopMaMy,  HaBUTALUs  OCYIIECTBISAETCS  AEPEBOM U
HEpApXMUYECKUM  CIIUCKOM  HHTEpBaJoB. ['HcTOrpamMmel U
KPYTOBbIE€ JHarpaMMbl MPEACTABIAIOT KOHKPETHYIO OTIAI0YHYIO
nH(opMaIMo 0 BHINOJHEHUH MHTEpBana Ha mporeccope. anee
OyIyT OIHCaHEI BCE BBIMICIIEPEUNCICHHBIE BUABI OTOOpaXeH s, a
TaK e PacCMOTPEHbI IPHYMHBI BHIOOpa MMEHHO TaKHX CPEICTB
MIPE/ICTABICHUS ¥ METOIUKH HHTEPIIPETALNH UX MOJIb30BaTEIEM.

4.5 OToOpaxeHne xapakTepucTmk
MHTepBana (guarpamMmma MHTepBana)

Enuanneit cbopa ormagmounoir mHpopmammu B DVM
SBJIieTC HAa0Op XapaKTePUCTHK BBINOJHEHUS WHTEpBAJa Ha
mporeccope, IO3TOMY OIMH M3  3JIEMEHTAapHbIX  BHJOB
oroOpakeHUsT ~ JODKeH — obecredymBath  HMH(OpMAaTHBHOE
NPEACTAaBICHHE ATUX JAaHHBIX. OTOT BUA  OTOOpaKEHHUS
Ha3bIBaeTCs AUarpaMma MHTepBana. Ero rpaduuecknm aHamorom
SBISETCS AWarpamMMa [aHTTa, CpeACTBO  CTaTUCTHYECKOH
rpaduKy, 4YacTo HCIOJb3yeMOe A OTIaAKH S(PPEKTHBHOCTH.
OnHaxko, ecii quarpaMma ['aHTTa TpakTyeTcss Kak 0Cbh BPEMEHH C
HAHECEHHBIMHM Ha Hee COOBITHAMH, TO Ha JAMarpamMMe HHTEpBaia
(TpakTyemoil Kkak pa30MBaeMbIii OTPE30K) OTOOpaKkarTCs
cllaraeMble TIOJIHOTO BPEMEHH BBIMOIHEHUS, 110 OTAECIBHOCTH MIIN
B 00BEUHEHUH KaXxJ[0€ CBOMM IBeToM (cM. PucyHok 1). 3a cuer
pasHoi (pomopuMoHaNEHOM BEJINYUHE TIO0Ka3aTes)
MIPOTSHKEHHOCTH HoJoc pasHoro IBeTa  JMarpamma
OTOXIECTBIISIETCS ¢ CYMMOIT HECKOJIBKUX PA3/INYHBIX CIAraeMbIX.

AHanu3 TakoW auarpaMMsbl MO3BOJISET ONPEIEIUTh, Ha
KaKue LeNU U, IPUMEPHO, B KAKOM KOJMYECTBE ObUIO MOTPAYEHO
BpeMsi BBINOJHEHUS. Bappupys pa3Mepbl aAuarpamMbl, MOXKHO
MoiydaTth  pasHoe  paspemieHne.  Bo3MoxHOCTE  BEIOOpa
0TOOpaKaeMbIX KOMIOHEHT M OTOOpa)KeHHe KOMIIOHEHTHI Kak
LEMKOM TaK U B KadecTBe HaOOpa OTAENBHBIX COCTABIIIOIINX
MI03BOJIIET IOJB30BaTEMI0 d(P(EKTUBHO AHANIM3UPOBATH XOX U
BpPEMEHHBIE XapaKTEPUCTHKH BBITOJIHEHHS IIPOTPAMMBI.

Bmecte ¢ BumaMu OTOOpaKEHHUs, MOCTPOCHHBIMH Ha
0aze OuarpaMMbl HHTEpBala, HCIOJIb3yeTCs pacimudpoBka
(merenna), yCTaHaBIMBAIOIIAs COOTBETCTBUE MEXIY
XapaKTePUCTUKOH M ee m3o0paxeHueM. Kpome srtoro, serenzia
TIpUMEHSIeTCS JUId YIpaBJleHUs HpEJICTaBICHHEM HHTEpBajia Ha
JuarpamMMe, o 4eM OyneT mojapoOHee pacCKa3aHO B pasjele
«CpezcTBa ynpaBieHUs] 0TOOpakeHHEeM KOMIIOHEHT HHTepBajay.

Pucynok 1. lnarpamma uHTepBaJia U paciingpoBka
YCJIOBHBIX 0003HAaYeHMIiI HHTepBaJIa (JiereHaa)

4.6 CteHa uHTepBanos

[NapannensHas nporpamMma, OSK3eMILLIPbl  KOTOPOH
B3aUMOJICHCTBYIOT Jpyr C JAPYrOM pEIKO MIM C HU3KOH
WHTEHCHBHOCTBIO, MO CBOMM BPEMEHHBIM XapaKTEPHCTHKAM
ropaszzo Onmxe K IOCIefoBaTeNbHON mporpamme. B cimywae xe,
KOTZa B3aHMOJICHCTBHE NMPOHMCXOJUT JOCTATOYHO 4YacTO, BaKHO
YBUETh XapaKTEPUCTHKM BBHINOJHEHHS (parMeHTa Koja Ha
HECKOJIKMX IIPOIIECCOPax OJHOBPEMEHHO, OCOOEHHO eClH
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UHTEPBAJ COAEPKUT HE TOIBKO BBIYUCIEHUS, HO 0OMEH JaHHBIMU.
OOBIYHO [JIs1 TIPEACTABICHUS] HECKOJNBKUX 3HAUYE€HHMH OJHOTO
HOKa3aTeNlsl NPUMEHSIOTCA CTOJIOYAThIe JHUarpaMMbl, OJHAKO
NpUMEHEHHEe Ul OTOOpa)XeHHs KOMIIEKCHBIX XapaKTEpHUCTHK
UHTepBaga Habopa CTONOYATHIX JUarpaMM OKa3ajloch BecbMa
HEyIOOHBIM.

OnmHOBpEeMEHHBII  0030p  HECKOJBKUX  AHMArpamM,
HPEICTABISIONINX CBA3aHHBIC BEJIMYMHEI, 3aTPYIHSIET aJleKBaTHOE
BOCIPHATHE KapTUHBI B II€OM. bBUIO pemeHo CTPOHUTh
CTOJ0YaTYI0 JuarpaMMy M3 JMarpaMM HUHTepBajoB. Bce
JIarpaMMbl HU300pakaroTcs B ogHOM MacmuTtabe. OTMETHM, 4TO
9TO MO3BOJIMIO IPHU TOW XK€ 3aHMMAeMOW IUIOINAAM SKpaHa
YBEIMYNTh WH(YOPMATHBHOCTH Tpaduueckux oOpa3oB 0e3
CHIDKCHUS KauecTBa BocnpuaTHs [14] mo cpaBHEHUIO ¢ HabopoM
OOBIYHBIX CTONOYATHIX JUArPaMM.

I T T L AL BT L B
L ]

Pucynok 2. CteHa u3 AuarpaMM HHTEpPBaJI0B

4.7 [lepeBO UHTEpBanoB

Ilpu otnaake SPQEKTUBHOCTH MPOrPaMMbl  PEIKO
TpeOyeTcs aHaIu3 BPEMEHHbIX XapaKTepUCTUK BCEH POrpaMMbl B
[EeNOM, CKOpee WHTEpeC BBI3BIBACT HEOONBIIOW (parMeHT
OPOTPAMMHOTO  KOJa C  HEKOTOPBIM  IPEICTaBICHUEM
OTHOCAIIEHCS K HeMy OTIago4Hod wuHpopMmanuu. I[lockoimbKy
WHTEpBAJbl, M KOTOPHIX BemeTcs cOOp  OTJIaJOYHOM
uH(OpPMAIMK, MOTYT SIBIATBCS BJIOXKCHHBIMH, TO BO3HHKAeT
HEOOXOOUMOCTh  OTOOpaXKCHHsS  HEpPapXWd  HHTEPBAJIOB U
HaBuranpd 1o Hed. Hambomee wacTeiM  crmocobom s
O0TOOpaXKCHHSI HMEepapXUH BIOXKSHHOCTU SIBISICTCSl M300paxkeHHe
HEKOTOPOTO JIpeBOBHAHOTO rpada. I[IoCKOIBKY COBOKYITHOCTBH
WHTEPBAJIOB MPOTPAMMBI SBIISICTCS JECPEBOM, UL OTOOpPaKCHHS
HCIIOJIb3YETCSI KOMITO3UIHS IPapHIECKOTO MPEICTABICHHS JICpeBa
W TPEJCTABICHUS XapaKTEPUCTUK CaMUX HHTEPBAJIOB. B y3ibI

JiepeBa HHTEPBAJIOB OMEIIAIOTCS. COOTBETCTBYIOLINE JUATPAMMBI
uHTEepBaJoB. TakuM 00pa3oM, JepeBO MHTEPBAIOB MPEACTABIACT
co0OH TOPU3OHTAJBHO OPHUEHTUPOBAHHOE [EPEBO, Y3JIaMH
KOTOPOTO CIIY’)KaT 'OPH30HTAJIBHBIC XK€ AUarpaMMbl HHTEPBAJIOB.
Jnst  ymoGctBa paboTBl  JepeBO CHA0XXEHO BO3MOXHOCTBIO
pa3BepThIBaHUS y371a (AMarpaMMbl) B TOAJEPEBO, Yy3JIaMu
KOTOPOTO SIBJISIIOTCS] UHTEPBAJIbI, BIOXKECHHBIC B JAHHBIH.

BHNOMEHHEIE
NognHTepEabl

Pucynok 3. JlepeBo HHTEepBaJIOB

4.8 Nepapxmyeckuin CMcoK UHTepBasrioB

AHann3 gepeBa HHTEPBAJIOB ITOKA3al, YTO IIPH OOJIBIION
IIIyOUHE BIOKEHHOCTH OHO CIJIBHO BBITSATHUBAETCS B IIMPHHY, YTO
3aTpyAHSET BOCHPHUATHE KApTUHBI B IEJIOM, a Pa3HECEHHOCTh
y3J0B-AMarpaMM pPacCceuBaeT BHUMaHue. [l pemeHus 3To
npobyieMbl HMHTEpBajJbl OBUIO pELIeHO H300paxaTh B BHIE
BEPTHKAIBHOTO  CMHCKA, 3JIEMEHTaMH KOTOPOTO  SBISIOTCS

TOPU3OHTANBHBIE  JUarpaMMbl  HMHTEPBAJIOB. HuTepBab
OJIMHAKOBOH  TIyOMHBI  BJIOXKEHHOCTH  HM300paxkaiorcss ¢
OJIMHAKOBBIM ~ OTCTYIIOM, BIOXEHHBIE — CO CMELICHUEM

OTHOCHTEIIEHO POIUTENILCKOTO. [TocienoBaTeIbHOCTE HHTEPBATIOB
B CIHCKE COOTBETCTBYET IIOCIENOBATEIBHOCTH BBIOIHCHUS
uHTEpBAIOB B mporpamMe.  CyliecTByeT  BO3MOXHOCTb
MHTEPAaKTUBHOTO  pa3BOPAuYMBaTh  MHTEPBAJIbl B CIIMCOK
BJIOXKEHHBIX, YTO MO3BOJISET M10Jb30BATEIIO YTOUHATH MOJIOXKEHUE
HeahpekTHBHOTO parMeHTa Koja.

PaGora ¢ packphIBalOmMMCS CIIUCKOM - QHAJIOT
METOJUKU HOCIIe/IOBATENbHOI JeTaTn3aIuy, KOTOpast
NpUMEHSIETCST B CPEACTBAX  yNPABJICHUS  OPOCKTAMH |
npexnpustusiMia.  OcoOeHHylo 3 (EeKTUBHOCTH STOTO  BHAA
ABTOPBI CBS3BIBAIOT C OTOXKACCTBICHUEM BEPTHUKAIBHOIO CIIHCKA
TOPH30OHTAIBHBIX JIHarpaMM HHTEPBAJIOB C COOTBETCTBYIOLIUM
€My MCXOIHBIM TEKCTOM IPOrpamMMbl (B BUAE OJIOKOB, KOTOPBIMH
SIBJIAIOTCS TeJa [IMKJIOB, COCTABHbIE OIIEPaTOPBI | IIp.).

IMockonbKy Bce MHTEpBAlbl PUCYIOTCS B OJMHAKOBOM
Macmtabe, MOXET BO3HHUKHYTH HENPAaBIIIBHOE BOCIIPUSTHE
BPEMEHHBIX PacXoI0B IporpaMmel. Bo m3bexanue 3Toro kpome
caMOro  HWHTEepBajla  IPOU3BOAMUTCA  BBIBOJ  UHCICHHON
XapaKTepPUCTUKM MHTEpBaIa CIIpaBa OT HHTEpBaJa.

[Io BBIGOpY HHTepBana B crnucke (LIETYKOM MBIIIN)
MPOU3BOIUTCS OTOOpaskeHue Gosiee moApoOHON MH(BOPMALUK BO
BCIIOMOTATeNbHBIX ~ OKHax. Jlnug  oOmeryenuss paboTel C
MHO>KECTBEHHBIM BBIBOJOM MH(OpPMAIMH TEKYIIUH (BEIOpaHHBIH)
MHTEpBaJl HA CIMCKE ITIOMEYAETCsI CTPEJIKOH B MPaBOH CTOpOHE

OKHa.
JpesoeaHs CTMcoR WHTEpBAN08.

] =2
! I

Pucynok 4. Uepapxuyeckuii (1peBOBH/HDII) CIIUCOK
HHTEPBAJIOB

4.9 CpencrtBa ynpasreHusi
oTOOpaxeHnemM KOMMOHEHT MHTepBana

WHuTepBan, kak yxke OTMEUaloCh, SIBISETCA €IMHHULIEH
cOopa  XapakTepUCTHK BPEMEHH  BBINOJNHEHUs. MHTepBai
XapaKTepHU3yeTCsl He TOJIBKO IOJIHBIM BPEMEHEM BBINOJIHEHHS, HO
U 3HAUCHUSMH €ro CJaraeMbIX, TAaKUX Kak [OJIE3HOE BpEMs cUeTa,
BpeMsi, IIOTEPSIHHOE Ha KOMMYHHKAl[MH, BpEeMsl IPOCTOS
npoueccopa. JluarpaMma HHTEpBana sBIsSeTCS 06a30BOH IS
CTCHBI, JIepeBa M CIIMCKAa MHTEPBAJOB. J[JIsi MONy4YEHHS MOJHOM
KapTHHBI HEOOXOIUMO OTOOpaXKeHHE BCEX ITUX XapaKTEPHCTHK B
omHom  Macmtabe. Ilpu  3ToM  BO3HHKaer — mpobiieMa
HECOPa3MEPHOCTH BEIMYHMH, KOTAA 4acTb 3HAYCHWH CTONb Maia,
YTO He OTpaxkaeTcsi Ha auarpamme. s ymoGcrBa paboTsl ObLTH
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BBEIEHbl  CPEACTBA  HMHTEPAKTMBHOIO  KOH(GHUI'YPUPOBAHUS
JMarpaMMbl MHTEpBalia, I103BOJIOIINE OTOMpaTh AT IOKasa
TOJIBKO HHTEPECYIOIHe KOMIIOHEHTHl. BBIBOJMMbIE BMeECTe C
rpaduyeckuMu o0pa3aMy YHCIIOBBIE JaHHBIE, XapAKTEPU3YIOLIUE
UHTEpBaJ, BBIYUCISIIOTCS C YYeTOB BHIOOpAa OTOOpa)aeMbIX
XapaKTePUCTHK. TakUMM dIIEMEHTAaMH YIPABICHHS CHAOXCHBI
HepapXUYeCKUi CIIICOK HHTEPBAJIOB M CTCHA HHTEPBAJIOB.
BBezneHne NOMONHHUTEIBHBIX 3JIEMEHTOB YIPABICHUS
npuBeo OBl K Meperpyske rpauueckux 00pa3oB U 3aTPYIHEHUIO
pabotel ¢ cucremoil. [losTomMy OBUIO peIIEHO COBMECTUTH
CpelcTBa YIPABICHUS OTOOPAKEHHEM KOMIIOHEHT MHTEpBaia W
JEreHay, NpUIaraeMyro K CpPeICTBaM IPEACTaBICHHsA Ha 0Oaze
JUarpaMM MHTEpBaJIOB. [ 3TOro B OKHE M300pa)KEeHHs JIeTeH bl
pasmemarorcs  ¢uaxku (CheckBox), KoTopsle oIpenesnsor
oToOpaykeHHEe KOMIIOHEHT WHTepBayia. [Ipn M3MeHEeHHH cocTaBa
oToOpaXkaeMbIX  KOMIIOHEHT  HpPOU3BOJUTCS  OOHOBIICHHE
JMarpaMM M COOTBETCTBYIOLIMX UM YHCIIOBBIX HOJIUCEH.

Naranaa i
PEsCPU T U naf [
w

Pucynox 5. Jlerenaa nuarepsana. Haauune ramodyex o3Havaer
MOKAa3 COOTBETCTBYIOIIHUX COCTABJISIOLINX

4.10 PaguanbHaa ganarpamma

JlanHHOEe OTOOpakeHHe MPHMEHSAETCS] B OCHOBHOM JUIS
aHa/N3a CKAIAPHOTO MOKA3aTelsl BHIIOJHEHHS OJHOTO MHTEpBaa
Ha pa3InYHBIX nporneccopax. Hanbomee T0rn4yHO IPUMEHUTH 3TOT
BHUJI OTOOpaXKEHUS Ul BH3yalu3aluy JucOanaHca 3arpy3KH WIN
IPYTHX CKLIPHBIX XapaKTepPHUCTHUK, IPUHHMAIONINX pa3HbIe
3HAQUEHMs] Ha pasHbIX Iporeccopax. B oriamume oT 0OBIYHBIX
KPYrOBBIX  JMarpaMM  aBTOPBl  HCIHONB3YIOT  OTOOpakeHHe
BEIMYMHBI HE YTJIOBBIM Pa3MeEpoOM, a pajauycoM cekrtopa. [lms
ynoOCTBa aHanm3a JUarpaMMbl MOXXET OBITH peaar30BaHa
BO3MOXHOCTh BPAILEHNUS €€ ITPU MOMOIIHU MBIILH.

Ilpn oTOOpaXkeHUH NAHHBIX O BBIIIOJHEHHU MAaCCHBHO-
napaulelbHBIX 337ad CETMEHTHl YIJIOBOH pa3Mep CEKTOPOB
HAaCTOJIBKO MaJl, YTO MOTYT OOpa30BBIBATH CIHMTHBIE O0IacTH.
YroObl 00eryuTh aHaIM3 OONBIINX 00HEMOB NaHHBIX (mis 156-
512 u Gousbllle IPOLIECCOPOB), pagHalbHAs AUarpamMMa caelaHa
pactaruBatomeiica. [lpu  u3MeHeHUM  pa3MepoB  (GOPMBI
aBTOMATUYECKH MPOUCXOAUT UX KOPPEKTUPOBKA AJIsI COOIIOICHUS
nponopuuii. B mpoTuBHOM ciydae uzoOpaxkaemas JUIMOTHYECKAs
paguanpHas JAuarpamMMa 3aTpPyJHHUT aJeKBaTHOE BOCIPHATHE
0TOOpa’kaeMbIX JJaHHBIX.

MHTepecHBIM peleHreM IpeCTaBIsIeTCsT BO3MOXKHOCTh
O0TOOpaKEHUST HAa OJHOM Kpyre HECKOJBKHX JAuarpamM, HIN
n300paKeHHe KaXJOro U3 CETMEHTOB KaK JUarpaMMbl,
COCTOSIIEH U3 HECKOJIBKUX CYMMHpPYEMbIX KoMIoHeHT [10].

Paguyc  0.0053

Pucynok 6. PagnanbHasi lMarpaMMa BpeMeHHBIX I0Tepb Ha
pacnmapa/uieJIMBaHue 0 BUHE CUCTEMbI IIPU BHINMOJIHCHUN
NporpaMMel Ha 8 mpoueccopax

Faouyc 05813

Idle time |

Pucynok 7. PagnanbHas qjuarpaMmma noTepu BpeMeHn
(IpocTosi NPOLEeCcCcOPOB) NPH BBINOJHEHHH IPOrpaMMbl Ha 78
npoueccopax

4.11 CBA3b UCXOQHOro TeKcTa u
XapaKTepUCTUK BbINONHEHUSA

Hcnonb3oBanue rpaduueckux BHAOB OTOOpaXKEHUS
OTIaA0YHOI nHpopmarmu MO3BOJISIET OTIPE/IeNIUTh
Hed(hPEKTHBHBIN (DparMeHT Kojxa, HO JUIl IOHHMAHHS IPHIUH
HeO(PEKTHBHOCTH HEOOXOIMM  aHalM3 HCXOIHOTO  TEKCTa
nporpaMmbl. B nmanHO# paGore Oblla NpHMEHEHA CBsI3Ka OKHA
IIPOCMOTpPaA HCXOMHOTO TEKCTa M TpadHyecKux o0pa3oB - IpH
BBIBOJIE TEKCTa IPOTPaMMBbl OCYIIECTBISETCS OTOOpakeHHe Ha
JUarpamMMax XapaKTepUCTHK IIPOCMAaTpUBAEMOro mHrepBana. Tak
e IpU BBIOOpE O0TOOpaKEHUsI MHTEpBajla MOJb30BaTEIb MOXKET
MpOCMaTpuUBaTh M COOTBETCTBYIOIIWH (parmMent xoma. Jlust
o0JieryeHnst MOUCKa KO/, COOTBETCTBYIOIIETO OTOOpaskaeMoMy
HHTEpPBAy INPOM3BOAUTICS IIEpEMEIICHHEe IO OKHY IIPOCMOTpa
HCXOIHBIX TEKCTOB M IIOJICBEUMBAETCS IepBast CTpoka (parmMenra
IIPOTPaMMEL.

B  kauectBe  yrumyOieHus  3TOro  OTOOpa)KEHUs
npesiaraeTcsl “BUTPaXXHOE OKHO IPOCMOTPa MCXOAHOTO TeKcTa .
CyTb ero 3akio4aercs B TOM, YTOObI M300paxaTh JHarpamMMmy
TEKyIero HHTepBala B KadecTBe (OHA MM TPaHHIBl OKHA
npocMoTpa. IIpu mepememieHnn 1Mo TEKCTY B OKHE IPOCMOTpA
IIPOUCXOANT N3MEHEHNE (OHA MIIH TPAHHIIBI OKHA.
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Pucynox 8. Ilpumep cBsi3n Mexay pasJIM4YHBIMH BHIAMU
oro0paxkeHus. B J1eBOM OKHe NOACBe4YeHa IepBasg CTPOKa
TeKyLero (BbIOpaHHOrO) HHTepBaJa, cnpasa
XapAKTePUCTHKH  BBINOJHEHHS ero 1mo  mpoueccopam
u300pakaroTcst 6oJiee 1eTaJIbHO

4.12 CpeactBa oTnagku, Mcnonb3yrowme
Tpaccy oOpalweHun K pacnpeneneHHbIM
AaHHbIM

Jns otnanku 3GGEKTUBHOCTH HE MEHbLIE BPEMEHHbIX
(KONMMYECTBEHHBIX) XapaKTEPUCTUK MOTYT OBITh BaXHBI U
kauectBenHble. Hanpumep, npu moucke deadlock’oB u mpuunH
HEKOHCHCTEHTHOCTH JTaHHBIX HeoOxoIuMa noapoOHas
nH(OPMAIHS O TOM, B KaKOH MOCIIEeI0BAaTeIbHOCTH 00paIleHHs K
yIaJICHHBIM IIePEMEHHBIM.

Topasmo Gosee TPOCTEIM M PACIpPOCTPAHEHHBIM
CmocoOOM  OTJNAAKH  TPOTPaMMbl IO  CPABHEHHIO  C
MOZENUPOBAHUEM SBIAETCS CcOOp M aHaIU3 «IIOCMEPTHOM
BBIJIAUM) - TPACCHI MPOTPAaMMBI. DTOT METO]] ABIISIETCSI OCHOBHBIM
IIpU TOUCKE TYNHUKOB, 3alMKIMBaHu{ U mp. g cbopa Tpaccel
OPUMEHSIOTCS  MOAU(HIMpOBaHHbIe Oubimorekn [15], kax
NpUCOEIMHSIEMblE Ha OTale YCTaHOBICHHS CBS3eH, Tak U
HOAJEPKKH BPEMEHH BBITIOJTHEHISL.

He wucnoeiTeiBast  0coOBIX (IO CpaBHEHHIO €
MOJICIUPOBAHHEM) CIIOXKHOCTeH co cOopoM wHH(pOpMaImy,
MONb30BaTeNb CTAJIKMBAETCI C TPOOJIEMaMH IMPECTaBICHUS
MOTYy4YEeHHBIX JAHHBIX U MX HHTeprpeTaiuu. IlockoibKy TaHHBIE
TPacCHPOBKM MOXHO coOupaTh (WIM KOHBEpTHPOBaTh) B
TEeKCTOBOM (hopMaTe, CaMbIM IIPOCTBIM SIBIISIETCSI  YTCHHE
HOJIB30BaTeNeM JTHX (HaiIoB M IpeICTaBICHUS B3aUMOJCHCTBUSL
HpOTpaMMBbl, BBIIIOJIHSIOMIEIiCST Ha MHOXECTBE IPOIECCOPOB.
Xorss mna  oOierdeHus IIPOCMOTpPa BO3MOXKHO HpHUMEHEHHE
MHOTOOKOHHBIX PEJAKTOPOB M JPYIHX CPEACTB IIPOCMOTpa
TEKCTOB, C POCTOM oO0beMa IporpaMMbl M  MaciiTaboB
napajuieaM3Ma 3Ta 3ajada CTaHOBMTCS depecuyp CioKHOM. [is
aHanu3a TpPacchl dallle BCEro MNPUMEHAIOTCA  CPEJCTBa
BOCIIPOU3BEJCHHUA XOJa BBIMOIHEHUS MHPOrpaMMBbl Harojgodue
“npourpeiBatens’” [11].

Cucrema DVM cHabxkeHa pa3BUTOH IOACHCTEMOIT
cOopa Tpacchl KaK B IICEBIONAPAIIEIHHOM BaAPHAHTE BHIIOIHEHUS
Ha OJHOM IIpomeccope, Tak M B CiIydae HCTHHHOI
MapaJuIeIbHOCTH (aXke B CiIydae MapajuleIbHOCTH MacCUBHOM).
Jnst xaxgoro mpoueccopa Bexmercst cO6op uHbopManuu 00

oOpalieHu K MEepeMEHHBIM Kak COOCTBEHHBIM, TaK H K
JNIeMeHTaM pacrpeeneHHbIX MAacCHBOB. C105KHOCTh
3aK/II09aeTcsi He CTONBKO B cOOpe, CKOIBKO B aHalu3e
MOJy4eHHOH UH(POPMALIUH.

Cucrema omnagku DVM  mozBonser 0TCiexHUBaTh
HaCTyIUICHHE M coOuparh HH(popMaruio o psje coObrtuid [l
Ka)XIOTO COOBITUS (PUKCHPYETCs eTo THII, BEIMHUCICHHOE 3HAUCHHE
(ectm HeOOXOAMMO), 3HAYECHUS WHICKCOB IIPH OOpamIeHUH K
JNIEMEHTy MaccuBa, MMs (ailla MCXOZHOrO TEKCTa M HOMEp
cTpoku. J{ns Kaxgoro mporeccopa cOop Tpaccsl MPOU3BOIUTCS B
OTJIENBHBIN (aiin.

Jnst  obecrieueHusl aHamM3a TPAcChl  BBIMOTHEHUS
IporpaMmbl ObUT pa3paboTaH KOMIUIEKCHBIH BHJ OTOOpa)KeHHs,
BKJTIOYAIOIINH B ce0sl:
= TEKCTOBOE OKHO IpocMoTpa (aiiia Tpacce
OKHO IPOCMOTpPA HCXOJHOTO TEKCTa
Cpe/CTBa OTOOPAXKEHUS CXEMBI IIUKIIOB
CpeIcTBa OpraHu3aliyd OTOOPaKEHUS CBSA3U MEXIy (ailmom
Tpaccel U (aiaoM HCXOTHOTO TEKCTA IPOTPaMMBI
= CpeJCTBa yNPaBIECHHUs aHUMAIMEi BBIOIHEHHUS IPOTPaMMBbI

IMockonbky BEITIOJTHEHHUE HIpOTPaMMBI -
TIOCJIC/IOBATEIFHOCTh HEKOTOPBIX AEHCTBHI, TO BOCIIPOM3BENACHHE
9TOH IOCIIEOBATENFHOCTH IIO3BOJISIET CO3JaTh BIIEYATICHHE O
XOJIe BHINOJHEHNUS NporpaMMbl. Bompoc 3akimodaercs B criocobe
noiydeHuss  orod  uHdopmarmu.  Hanpumep, — co3maHue
JUHAMHYECKOTO Tpaduyeckoro obpasa MOXET BECTHCH C
ucnojb3oBanueM nHdopmanuu daitna Tpaccel. B nanHoit padore
sddeKT auHaMm3Ma JOCTUraeTcs 3a CHEeT MHOCIEN0BaTEbHOIO
I0JICBeUNBaHMS (BBIIEIICHHS) CTPOK TeJa Tpacchl. HpopmManus o
coObITHSIX, cobupaemass B (halil TPacCHPOBKH, NPEACTABIEHA B
TEKCTOBOM BHJIE, OJ{HAa CTPOKA OIMCHIBAET OJHO COOBITHE.

Wrak, U1 aHMManuy NporpaMMmbl Obula BEIOpaHa
Tpacca, a B KayecTBE METOAAa aHUMAalUH ObUIO BBIOPaHO
MOOYEPETHOE MOJCBEUMBAHNE CTPOK Tena Tpaccel. CTpokH Tena
Tpacchl HecyT HMH(GOPMalMIO, HEOOXOAMUMYIO JUI TOTO, YTOOBI
YACHUTH TIOCIENOBATENBHOCTh COOBITHH TPH  BBINOJIHEHUU
nporpaMmbl. [TockosbKy OOJIBIIMHCTBO COOBITHH OTHOCSTCSL K
BBIOJIHEHUIO Tella IUKJIa, OBUIO pemIeHO IIPe[CTaBIATh
MOJTE30BATENI0 MH(POPMALUIO O MeECTe TEKYIIEro COOBITHS B
HepapXuM LUKJIOB M TOcHenoBarensHocTH urepanmii. Coop
TPacChl BBINOJHEHHS IPOU3BOAMTCA TaK, 4TO uH(opMamus o
Havyaje OdYepeIHOW uTepaluH LHUKIAa WIM 00JacTH 3a1auu
nomernaercs B (aitn tpaccel. [loaTomMy OBIIIO MPUHSTO pelIeHHE
BBIJIETATh 3Ty CTPOKY OTAENbHBIM I[BETOM. Tekyiiee coObITHE
oToOpakaeTcs TOJCBEYMBAHHEM COOTBETCTBYIOIIEH CTPOKH B
OKHE I1a0JIOHA TPACChl U OKHE IIPOCMOTPA Tella TPAcCHI.

HecmoTpss Ha Oonblryro, WeM B Cilydae CTaTHKH,
BBIPA3UTENBFHOCTh  NIPEACTABICHHS, AaHMMAlUs  BBIIOJIHCHUS
IIPOTpaMMBI € HCHOJB30BaHHEM TOJNBKO MH(pOpPMAMU H3 Qaiia
Tpacchl IWIOXO0 MepeaeT CyTh poucxoasuero. ['opa3no 6onpmunit
sddexr pmocruraercs, Korga B IPOLECCE  BH3yaH3aLUH
3a/IeiCTBOBAH MCXOJHBIH TEKCT mporpamMmsbl. Jlis MOBBILIEHUS
HarJIAHOCTU TIPU  TIOJICBEYMBAHUM OYEPEIHONH CTPOKM Tena

00D

Tpaccsl IPOU3BOJUTCS OJIHOBPEMEHHOE BBIJICIICHUE
COOTBETCTBYIOILEH CTPOKH HCXOJHOIO TEKCTA IPOTrpaMMbl. TakuM
obpazoMm  jmocturaercss O(GQPEKT aHUMAOWUM  BEIITOJTHCHHUS

IIPOrpaMMBI Ha YPOBHE HCXOJHOTO TEKCTA IIPOTPAMMBI.

[Ipu ananmu3e BBINOJHEHUS LUKIOB OOJBIIONW TITyOHHBI
BJIOXKEHHOCTH, OCOOEHHO B cCily4ae pacrapaulejuBaHHus,
BO3HHUKAIOT TPYIAHOCTH C IPEACTaBICHUEM ILIEJIOCTHOH CXEMBI
npoucxodmero. Jus obnerdeHns aHaau3a CTPYKTYpPbl LUKIOB
0CcOOCHHOCTEH WX paclapa/UIeIMBaHUsS OBLIO  HCIOJB30BAHO
CXEMaTHIeCKOe IIPE/ICTAaBICHNE [UKIIOB, CXOXKee ¢ AuarpaMMaMu
Heccu-1llneiinepmana [5].
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Ilomemienne  NpsSMOYTOJIbHUKA  BHYTPb  JPYroro
03HauaeT BJIOKEHHOCTh COOTBETCTBYIOIIUX IIUKJIOB.
ITocnenoBaTenbHOCTD LIMKIIOB MEPEAAETCS MOCIE0BATEILHOCTHIO
BEPTHKAIBHO PacIONIOKEHHBIX MIPSMOYTOJILHUKOB.
VYropsimodeHne INpsSMOYrOJFHHKOB CBEPXY BHHU3  IlepenacT
04YepeIHOCTh BBHINOJIHEHUSI COOTBETCTBYIOMIMX IMKIOB. B DVM
BBIICISIIOT IBa THUIA IUKJIOB! IIOCJIeIOBATEbHEIE,
BBIOJIHSIOIIAECS.  WTEpalys 3a HUTepanued Ha  KaXIOM
MpOLECCOPEe HE3aBUCUMO JAPYr OT Jpyra, M TapauleibHEIE,
UTEPAllMd KOTOPBIX BBIMOIHAIOTCA OJHOBPEMEHHO Ha pa3HbBIX
Ipoleccopax B COOTBETCTBHM C  IPABHIOM  COOCTBEHHBIX
BbIuMcieHui [6]. Tarke BBIIEISAIOT 3JEMEHThI MaccHBa 3ajad,
OTHOCSIIMECS K pacHapalIeMBAaHAIO IO 3ajadaM, KOTJa Ha
Pa3HBIX IPOIECCOpaxX BHIMOJIHAIOTCA pasHble WM C Pa3sHBIMU
rapaMeTpaMy IOAIPOrPaMMEL.

Tun ¢parmenta Tpaccel (Teno NUKIA WIH 00JacTh
3aauyd) 3aJaeTcsl ILITPUXOBKOM pa3nIM4HOro Tuma. Taikke Ha
YpOBHE Bepxa MpPSMOYroJibHHKa OToOpaxkaercss ums (aiina
UCXOJHOTO TEKCTa M HOMEp MEepBOH CTPOKM Tena IMKIA HIN
obnacTy 3a1a4uu.
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Pucynok 9. ®opma npocMoTpa Tpacchl BLIIOJIHECHUS
NPOrpaMMbl

P parram asar-sl Tok Fegan)
Mocsago rmerms af e
Mapanse seosi gm0

Pucynok 10. Cxema BJIOKeHHBIX HHKJIOB H pacuiuppoBka
o0o3HavyeHnii. CnipaBa oT rpaduyeckoii cxembl JJIsl KakKI0T0
u3 0JIOKOB NMPHBOJATCS COOTBETCTBYIOIHE HHTEPBATY HMS
¢aiina MCXOOAHOr0 TeKCTa M HOMepP TMepBOH CTPOKHU
HHTEpBaJA.

5. 3AKITIOMEHUE

B  mHacrosmiee  BpeMs  NPOTOTHIIHAs ~ BEpPCHUS
BH3yaJIM3aTopa NIPOU3BOAUTENBHOCTH DVM-nporpamm
HaxoAuTCs B ombITHOM skciutyatauuu B UMM VpO PAH u B
UIIM PAH. Tlomumo Bu3yanu3aTopa 3()(GEKTUBHOCTH TaKKe
BEIYTCS  pa3pabOTKH  CPEACTB  BU3YaJIbHOH  HONEPIKKH
npoektupoBanuss DVM-niporpaMm u uX OTJIaAKU NPaBUIbHOCTH.
Hcnonp3oBaHne €IMHOTO MOAXOJAa K TPEACTABICHHIO U
HHTepHpeTanny uHpoOpMamuu Uil OTIAAKH M Pa3paboTKu
IIpOrpaMM MO3BOJSIET TOBOPHUTE O BO3MOXKHOCTH Pa3paboTKu
TIOJTHOLEHHOHM Cpefpl BU3YAIBHOTO IPOTPAaMMHPOBAHUS UL
DVM.

B kauecTBe KPUTHKH OTMEYAeTCs HEKOTOpas OeIHOCTh
sI3bIKa  JIBYMEPHOH BM3yalM3alluM, TalkKe KaK U CIO0XHOCTb
aJIeKBaTHOTO BOCHPUATHS OTOOpaXKeHHs OoyblIMX 00bEMOB
JaHHbIX. OXHMM M3 BO3MOXHBIX  peIIeHHil  sBIseTcs
ucrions3oBanne 3D 00BEKTOB,  aHWUMAIMH,  DJIEMEHTOB
BUpPTyalbHOW peanbHOCTH [15]. HyHO, 0JHAaKO, OTMETUTH, YTO
CIIOKHOCTb ~ TPEXMEPHBIX OOBEKTOB MOXKET HPHUBECTH K
YCIOKHEHUIO BOCIPHATHS M HHTEPIPETAlMH WX KOHEYHBIM
nonbp3oBaTenieM  (HeOockpeObl  Avatar  Xopomas — TOMY
wimocTparys). s ylIauHOro NpPUMEHEHHs TaKMX MeETOJHUK
HEOOXOIUMBI THIATEIbHBIE MCCIEIOBAHUS MOJIb30BATENS C TOUKU
3pEHHUs MPEJICTaBICHUS WM BU3YaM3UPYEMBIX CYIIHOCTEH U
0coOeHHOCTEeH PabOTHL

PaboTa BemosHeHa npu noaepxkke PODU, rpanter Ne 01-
07-90210, 01-07-90215.
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