BeeneHune Mpun pa3zpaboTke 31EKTPOHHON CUCTEMbI 0ByYeHUs MPOrpaMMNPOBAHNLO
3COMN [1, 2] Ha ocHoBe y4ebHuKoB [3, 4] HeobxoanMO peann3oBaTb MPOBEPKY
BbIMOJIHEHNS Y4ebHbIX 3a4aHNI Ha COCTaBIEHNE aNifOPUTMOB N X NPOrPaMMHOMN
peannsaunmn. Kputepum oLeHKn nporpaMmmsel ydauierocsa B 2COI BkOYaloT: BpeMs
peweHnsa 3a0a4m N COCTaBNEHUSA NPOrpaMmbl, CJIOXKHOCTb MPOrpamMmbl, YpOBEHb
KOMMEHTUPOBAHNS NMPOrpamMmbl, OLEHKa NporpamMmmsl no Xoncteny [5] n konm4ectso
yCnewHo NponaeHHbIX NporpaMMon TecTtoB. B npencrtaBneHHom paboTte
paccMaTpuBaeTCA NOAXOL K UHTErpnpoBaHHOM OLLEHKE NPOorpaMmMbl y4almxcsa no
COBOKYMHOCTU YKa3aHHbIX KpUTEPUEB C UCMNOJIb30BAHNEM PErpecCMOHHOro aHaansa u
HeyeTKoro siorn4yeckoro BbiBoga. TIOCTAHOBKA 3AOAYN MNMocne BbIIBAEHUS CMXUCKA
KpuTepues bbinla NoCTaBsieHa 3a4a4va onpegesieHnsa CTeNeHn BANAHNS KaXKa4oro m3
HUX Ha pe3y/ibTUPYIOLLYIO OLEHKY, B pe3y/ibTaTe 4Yyero Obis1 npoBefeH perpeCcCUOHHbLIN
aHanus. 9ToT meTof 6bin1 BbiIOpaH, Tak Kak OH NMO3BOJIAET BbIAIBUTb KA4Y€CTBEHHYIO U
KOJINYECTBEHHYIO 3aBUCUMOCTb pe3ysibTUPYIOLWero nokasarensa (B HaweMm criy4dae
6annbHOM OLLEeHKM yYallerocs) oT MaTeMaTU4YeCKM He3aBNCUMbIX MexXxay cobon
hakTopoB (B HalweMm cisyydae - NATU BbIOpaHHbIX KPUTEPUEB OLLEHKN NPOrpamMmMmbl).
PerpeccnMoHHbIV aHaN3 COCTOUT U3 HECKOJIbKNX 3TanoB, KOTopble ganee dyayT
paccMoTpeHbl nogpobHee. MNMepBbIv 3Tan - NJIAHUPOBAHNE SKCNEPMMEHTA, LeNbio
KOTOPOro ABNSEeTCA nojly4eHne pe3ysibTaToB C 3aaHHON LOCTOBEPHOCThIO.
PasnnyaloT cTpaTern4yeckoe n TakTudeckoe rnjaaHuposaHume. Ctpatermyeckoe
njaHMpoBaHMe ocyLlecTBnaeTcsa Ha Bba3e NPUHATBLIX CTpaTerndecknx uesnen. 1o
O3Ha4aeT, 4YTOo M3Ha4YasIbHO Ha OCHOBE aHaJin3a 1 NMPOrHo3a n3MeHeHna (PakTopoB
BHeEWHeN N BHYyTPEeHHeN cpelbl pa3pabaTbiBaeTcs cTpaTerns, onpenenseTcs nepunos
€ee peanumsauunm n cTtpaTermyeckme Luenm, a 3atem paspabaTbiBaloTCa CTpaTernyeckme
nnaHbl. Kak npaBnao, OHW HauesieHbl Ha JO0JITOCPOYHYIO NepcrnekTuBy. TakTnyeckoe
nJaHMpoBaHWe npeacTtaBnsaeT cobon COBOKYMHOCTb MJIAHOBbLIX PeLleHnn,
HanpasBJIeHHbIX HA OOCTU)XEHME NMOCTaBJ/IEHHbIX Lesie B 3aJaHHbI BpeMEeHHON
rnepuof. o Mepe No3TanHOro NPOABMXEHUA K LesiAM YHYUTbIBAlOTCA peasibHble
pe3ysibTaTbl U OCYLLECTBAATCA KOPPEKTUPOBKIN LLesien NN NX KOJIMYECTBEHHbIX
nokasaTtenen. PesynbTaThl B pamkax paccmaTpuBaemon nogcmnctemsl ICOIM 6bino
BbiOpaHO CcTpaTermyeckoe naaHUpoBaHMe, No pesysabTaTaM KOTOPOro NojyyeH
CTpaTernyeckun rnsaH, CoCToAwmninn n3 43 anieMeHToB. KaXkabln 3/1IeMeHT
XapakTepusyeT KOHKPETHYIO MporpamMmy yyauleroca v COoep>XuT BblSiBJIEHHbIE A4
Hee 3Ha4YeHns NATN KPUTEPUEB, a TaKXe npeanonaraeMyto pesyabTUPYIOLLYIO
OUEHKY. NoNyYeHHbIN CTpaTern4ecknm niaaH npencraBneH B Tabnnue. 3atem bbin
npoBeAeH NepBbIN 3Tan perpeccMoHHOro aHanmsa, npeactasnaowmn cobonm pacyer
OCHOBHbIX CTaTUCTUYECKNX XapaKTEePUCTUK: CpegHero apnpmeTn4eckoro 3Ha4eHus,
MeaunaHbl, CTaHOAPTHOrO OTKJIOHEHUSA, ANCNEePCUN, CTaHOAaPTHOM OWNOKKN cpefHero,
MWHNUMaNIbHOrO N MaKCUMaJibHOro 3Ha4YeHnsa (pakTopa, acMMMeTpumn N akcuecca. Ha
BTOPOM 3Tane perpeccCMoHHOro aHasansa nNpPoBOANTCA OLLEHKA NMMEKLWNXCSA AaHHbIX C
TOYKM 3pEHNA 3aKOHOB pacnpeneneHus. B pamkax paspabaTbiBaemMon NoaACUCTEMBI



9COMM 66110 NPUHATO peleHne BbiIbpaTb HOPMasibHbINM 3aKOH Kak Hanbonee
NOAXOAAWNI AN OLLEHKU pacnpenesieHns BepoaTHOCTEN CyMMbl BONbLIOro Yyncna
He3aBUCUMbIX Cly4anHbIX PaKTopoB. 114 NOoJly4YeHHOro cTpaTernyeckoro rnjaaHa
rpadMkK HOpMaNbHOCTW NpeacTaBaeH Ha puc. 1. Tabnnua 1 - Ctpaternyeckuin naaH Ne
n/n Bpemsa peweHusa 3agayvm (MnH.) CNnoX-HOCTb npor-pamMmmbl Koad-puuymn-eHT Xonc-
Tena Ypo-BeHb KOM-MEHTU-poBaHUA Konn-4eCcTBO Npon-aeHHbix TectoB 1 65 150 3 30
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1010231201610102410300610102512030061010261011501027120
115010281030015010291203001501030101650103112016501032
103006 5010331203006501034101503305351201503305366513305
37 653003 30538651501 30539651506 305406515031054165150350
542651503 30043651503 3010 Puc. 1-OueHKa HOpMasbHOCTK
CTpaTernyeckoro njaaHa Ha cnepytouiem saTane npoBoANTCA (PAaKTOPHbIA aHanns,
KOTOpPbIA NO3BOJISET COKPATUTb NPOCTPAHCTBO (hakTopoB, 06beanHNB Mexay cobon
B3aMMO3aBUCUMble (PAKTOPbI, @ TaKXXe yaa/inTb Te U3 HUX, KOTOpble He OKa3bIiBaloT
B/INAHME Ha pe3yNbTUPYIOLWMN NoKasaTenb. [Tocse npoBeaeHns pakToOpHOro aHann3a
OblN0 YCTAHOBJIEHO, YTO BCE M3 BbISABIEHHbIX (DAKTOPOB MaTeMaTU4YE€CKMN HEe 3aBUCAT
Opyr OT gpyra, B TO BpeMS KakK KaKAblll U3 HUX BAMNAET Ha pe3ysibTaT. 3TO No3BonseT
caenaTb BbIBOL O TOM, YTO BCe KPUTEPUN ABNAAIOTCA MHPOPMaTUBHLIMU. Ha
rnocsiegHeM 3Tane perpecCMOHHOro aHasn3a CTPOWUJIOCh YypaBHEHME perpeccun.
Ncnonb3ys nakeT npuknagHbix nporpamMm Ctatuctumka 6.0, 66110 nony4eHo
cnepytollee ypaBHeHMe, NO3BOJIAOLLEE paCCYMTaTb OLEHKY y4allero, Ucrnosb3ys
3Ha4YeHne XxapakTepucTnukK HanmcaHHom um nporpammsel: Y = - 35,4819-+ 0,3819 x1 -+
0,9673 x2 - 0,3026 x3 - 0,1791 x4-+ 3,8519 x5 - 0,0031 x12 - 0,0009 x22-+:0,1911
x32 +-0,0042 x42 + 0,5066 x52, roe: Y - ntoroBas oueHka yyauwerocs B 6annax; x1 -
BpeMsa peLlleHus 3afay U CoCTaB/ieHUsA NPorpamMMm; X2 - CJIOXKHOCTb Nporpamm; x3 -
YypOBEHb KOMMEHTUPYEMOCTU NporpamMmm; x4 - oueHka nporpamm no Xoncrepy; x5 -
KOJINYEeCTBO YCreLwHO NpongeHHbIX TecTtoB. CrieayeT OTMETUTb, YTO NpMBeLEeHHas
hopMyJia XOpOoLIO NOAXOAUT A1 pacyeTa OLEeHKW B TOM CJlyyae, Korga
XapaKTEePUCTUKN NPUHUMAIOT 3HaYeHns 6amskme K cpegHum. OgHako B ciy4vae
MWUHUMaJbHbIX NN MaKCUMaJsIbHbIX 3HAYEHUW KpUTepmnes OblIN BbISBNEHDI
HefoCTaTKU. K HUM MOXXHO OTHeCTU OoTpuuaTesibHble 3HAa4YeHUS OLEeHKU, noJly4YaeMble
NPU HyJIEBbIX 3HAYEHNAX XapaKTepPUCTUK, a Takxe oueHKy 6onee 100 6annos npwu
MaKCUMabHbIX 3HAYEHUSAX XapaKTePUCTUK. YToObl N36aBUTLCHA OT BbISABJIEHHbIX
HeAOCTAaTKOB OblJ1I0 NPUHATO peleHne pacCMOTPETb pacyeT UTOrOBON OLLEHKM
CTyLeHTa C UCMOoJIb30BaHNEM HeYeTKOro Jlormyeckoro Bbisoga. CaMbiM
pacnpocTpaHeHHbIM aIrOPUTMOM JIOFMYECKOro BbiBOAA ABNSAETCA aqroputMm MamaaHu.
IAns Toro, 4Tobbl NEPENTN K PaCCMOTPEHMIO afiropnTMa, PaCCMOTPUM OCHOBHbIE



onpeneneHns He4eTKoro JIoOrM4eckoro BbiBoA4a. HevyeTkas nepeMeHHas - 3To KopTex
BMAa , roe: a - UM He4YeTKON nepemMmeHHon, X - ee obnacTb onpenenexHuns, A -
He4YyeTKoe MHO)XeCTBO Ha yHMBepcyMe X, 019 Ka)KO0ro 3JleMeHTa KOToporo
onpeneneHa PyHKUMSA, 3a4at0Lan cTeneHb NpMHanAIe>XXHOCTU AAaHHOMoO 3JieMeHTa K
MHo>ecTBY A. B paccmaTpuBaemon nogcucteme ACOIT HEYETKUMIN NepeEMEHHbLIMU
ABNAIOTCH KPUTEPMUU, MO KOTOPbIM OCYLLLECTBIAETCHA NPOBEPKa NMPOrpamMMm yvallnxcs.
JInHrBucTmnyeckasa nepeMmeHHas - 3T1o Koptex snga B, T, X, G, M>, rge: B - M4
JIMHrBUCTUYECKOW nepeMeHHON, T - MHOXXeCTBO 3Ha4YeHUn (TePMOB) JIMHIFBUCTUNYECKON
rnepeMeHHon, X - MHOXXeCTBO HeYeTKUX nepemMeHHbIx, G - CUHTakcu4eckas npouegnypa
obpa3oBaHUs HOBbLIX TepMOB, M - ceMaHTUYecKas npoueaypa, No3soastoLLas
opMMpPOBaTb HEYETKME MHOXXECTBA AJ19 Ka)XA0ro TepMa JIMHFBUCTUYECKON
nepemMeHHOW. HeyeTkoe BbICKa3blBaHMe - 3TO BbliCKa3biBaHne Buaa "B IS o, roe: B -
JINHFBUCTMYECKAs NepeMeHHas, o - O4NH N3 TePMOB 3TOW NepeMeHHon. ANropuTM
MampaaHu coCTOUT U3 cedyowmx 3Tanos: opMmmnposaHmne basbl npasun,
has3ncunkaumsa, arpermpoBaHme nongycsoBMn, akTUBM3aLNA NoL3aKIIOYEHUN,
aKKYMYJINpOBaHMe 3aka4eHnn, gedassupnkaumnsa. PopmmposaHue basbl npaBu -
3TO 3Tan, Ha KOTOPOM POPMUNPYETCHA MHOXKECTBO NpPaBus, KaXaoMy Noa3aKJ4YEeHNIO
B KOTOPOM COMNOCTaBJIEH onpeesieHHbIN BecoBon KoahduumeHT. Ha 3Tane
da33ndukKaymnm ocyLLecTBASETCA Nepexon K He4eTKoCcTu. B paspaboTaHHON
noacucTeMe Ha BXOoL paccMaTpMBaeMOro 3Tana nocTyrnaeT MHOXXeCTBO npasui, a
Tak)Xe cTpaTerm4yeckuin nnaH. B pesynbTaTte nosy4vyaeTca cTeneHb NCTUHHOCTU
Ka)X4oro n3 npasun 6asbl npasua. Tak Kak Ka)Kgoe ycsioBue B Npasuie MoxxeT
COCTOATb U3 HECKOJIbKUX NOAYC/I0OBUIA, TO Ha 3Tane arpernpoBaHng Haxoamm ong
Ka)X4oro yc/s0Bnss MMHUMasibHOE 3Ha4YeHne NCTUHHOCTKW ero nogycnosun. Ha
rnocsenyloLwmx sTanax, a UMeHHO akTUBU3aUMKM NOL3aKTIOYEHNI N aKKYMYJIMPOBAHNM
3aKJIIOYEHUN, CTPOATCH HEYETKME MHOXXECTBa 4J15 BbIXOAHOW rnepeMeHHon. B
paccMmaTpuBaeMoun NogcucTeMe BbIXOAHON NepeMeHHON ABNSeTCA OLeHKa y4yallerocs
B 6bannax. Ha aTane geda3s3ndpurkaunm n3 He4YeTKOro MHOXXeCcTBa noJly4yaeTcs
YMC/IEHHOE 3HaYeHMne BbIXOOHOW NepeMeHHON - B HalleM C/ly4ae onpenenseTcs
oueHka. Ha ocHoBaHMM TeopeTU4eCcKnx MaTepmnanoB, N3JI0XKEHHbIX paHee, bbina
pa3paboTaHa nogcmctema ICOI, No3BoAAOLWAA NPOCMOTPETb AaHHbIE O HAaNUCAaHHbIX
yYyalnMuncsa nporpamMmmax, a TakxXe paccimTaTb UTOMOBYIO OLLEHKY 3a dK3aMeH B
bannax. Hayas paboTy c nogcmucTteMon, Nosib3oBaTeslb NMonNagaeT B MJlaBHOE MEH!IO,
npencraBieHHOe Ha puc. 2. Puc. 2 - TnaBHoe MeHto Nponaa no Bknagke «BeneHne
OaHHbIX 00 3K3aMeHe», OTKPbIBAETCHA OKHO, NpeacTaB/ieHHoe Ha puc. 3. Puc. 3 - MeHto
«BepeHune gaHHbIX 006 3K3ameHe» B BepXxHen 4acTn OKHa NoJib30BaTesto
npenocTaBsfeTCad BO3MOXKHOCTb OTKPbITb BKJ1AAKY «PelleHHble 3a8a4u», Ha KOTOPOU
npeacTaBiieHbl CBEAEHUS O TOM, Kakue 3aia4yu U B Kakoe BpeMs peLlan TOT UM NHON
ydawmmncs. Takxke MOXKHO OTKPbITb BKJ1AAKY «XapaKTePUCTUKN HanNMCaHHbIX
npOrpamMm», rae MoXXHO 03HaKOMUTLCA C PpacCYNTaHHbIMU A1 KaXKA0W HanmcaHHON
nporpamMmmbl Kputepmamu. B neson Tabnnue, n3obpa>keHHOM Ha ANANIOrOBOM OKHE,



oTbparkatoTca Bansbl, HAYMCNEHHbIE 3@ HanNMCaHMe NporpamMMmbl yyawemycs. PacyeT
H6annoB ocywecTBnfaeTca METOA0M HEYETKOr0 JIOrMYeCKoro BbiBOAa NMPu Ha>KaTuUK Ha
KHOMNKY «[MepecynTaTb 6annbl». ABTOMaTUYECKU NMPU HaXaTUN HA KHOMKY
nepecynTbIiBalOTCS AaHHble B Tabnunue «ANTorosas oueHka». 34eCb COAEPXKETCS
obLWwas nHpopmaumsa No KaXxAoMy 13 y4allnxcs, a UMeHHO ero cpegHue 6annbl 3a
peleHHble 3aga4un. BbIBObl Taknm obpa3om npu npoeKTUpoBaHUU NMOACUCTEMBI
3COIM gna hpopMMpPOBaHNA OLLEHOK NporpaMM y4allnxcsa nponsseneH aHanms
KpUTepues, XxapakKTepucTuk, BANAIOLWNX Ha OLEHKY, a TakXe ABYX MeTOA40B, KOTopble
MO>XHO MCMOJIb30BaTb A1 peasin3auunun noctasBsieHHoOW Lenun. Tak Kak MeTo[,
He4YeTKOro JIorM4eckoro BblBoAa siBNseTCa bonee yHMBepcasibHbIM U MO3BoJSET
n36aBUTbCS OT HELOCTATKOB pacyeTa OLEHKN N0 YpaBHEHUAM perpeccumn, bb1n1o
pelleHo peannsoBaTb ero B noacmcrteme SCOT.



