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BeAyuen opraHw3auAn Ha anccepraiinoHHyO paQOTy 

CeprokoBa KoncTaHTHHa EBreHbeBM4a 

«PaspabOTKa cncTeM AHTe1IeKTyanbHon noLiep*KH aHaIM3a a TecCTHpOBaHHA 

nporpaMM», npencraBJieHHY1O K 3amHTe Ha coHckaHne yueHoñ CTeneHH kaHAHAara 

TeXHHYecKHX HayK no cneLnaibHOCTH 

05.13.11-MateMaTHYeCKOe H nporpaMMHOe oõecneueHHe BbIYHCJIHTEJIbHbIX MaIIMH, 

KOMIIJIeKcOB H KOMTbOTepHBX cETeM 

AKTyaJibHOCTb TeMbI HCCJIeJOBAHH4s 

Ipn pa3pa60Tke KOMILJIEKCHBIX KOMIBOTePHBIX CHCTEM 3Ha9HTeTbHO BO3pacTaeT 

cnoHOCTb nporpaMMupOBaHua H, kak cnenCTBHe, yBeIHYHBaeTca BepoATHOCTE 

AOnymeHHA OI6OK. mA o6HapykEHMA BO3MOKHbIX OLIH6oK H AedeKTOB npm 

pa3pa6oTKe nporpamMHoro o6ecneveHus HcnoIb3yeTCA npoyecc TeCTHpOBaHHA, 

KOTOpbIM no3BOJIAeT cAenaTb BbIBOA o KauecTBe pa3paóaTbIBaeMoH cHCTEMbI HJIH ee 

OTAeIbHbIX MOAyneH Ha oCHOBe cmennanbHO nOA06paHHbIX Ha6opoB TeCTOBLIX 

AaHHbIX, o6ecneABarOLIAx MakcHMaTbHoe mOKpbITme HCXOAHoro KOAa. 

Hcnonb30BaHHe JIA ÞopMMpoBaHuA TecTOBbIX AaHHbIx cnyuaiHbIX rEHeparopoB 

OTHOCHTeJIbHO TpyAoeMKaA 3anaua, a koiHueCTBO noJyuaeMbIx HabopoB 3avacTyO 

AOBOJIbHO BeJIMKO. AacceprauuOHHas pa6ora CepArokOBa K. E., noCBAIIEHHan 

reHepauHH TeCTOBbIX AaHHLIX CHCIoJIb3OBaHueM reHeTHYecKoro aJiropiTMa, 

no3BOJISIOmero o6ecneyHTb 60Ibmee pa3HO06pa3ue TeCTOBLIXx Ha6opoB H 1OCTHrHyTb 

MakcHMaTbHoro nOKPLITHA, HecOMHeHHO ABJIIeTCA aKTyaibHoÃ. 

AHaiH3 cOnep*aHHA IHCCepTauHu H OUeHKa ee 3aBepweHHoCTH 

AccepTaunOHHaA pabOTa coCTOHT H3 BBeIEHHA, 4 rnaB OCHOBHOoro conepKaHHA, 

3akJIHOveHHA, CIHCKa nHTeparypbI H 4 mpHnoxeHHn. OCHOBHoe conepKaHHe H3JIOKEHO 
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Ha 166 crpaHHuax, BKIIO4aA 50 pucyHKOB H 10 Tra6iHu, cncOK IHTeparypbi conepxAT 

110 HanMeHOBaHHM. 

Bo BBeAeHHM aBTopoM omnCbIBaeTCA CTeneHb pazpa60TaHHOCTH npoóieMbl H 

o6oCHOBbIBaETCA ee aKTyalbHOCTb, onpeaeiAiOTcA uenb H 3anaun HccIeJOBaHni, Hx 

HayyHaa HOBM3Ha, paKTHuecKas n TeopeTHuecKas 3Ha4AMoCTb pe3y1bTarOB. B repBoM 

riaBe paccmarpHBaroTca MoAenn H 3Tanbi *H3HeHHOrO UHKIa paspa6OTKH, BKJIHOTAI 

9Tan TecTHpOBaHuA c ero oCHOBHLIMH noAxOnaMH. TloApoÑHO oIHcaHa 3anaua 

reHepauHM TeCTOBbIX HabopoB, BBoAHTCA nOHATHe KpATepHeB nokpbITHA KOAa, 

HCHOJIb3y1OLIMXCA AIA oneHKH kauecTBa renepupyeMbIX TeCTOBBIX HabopoB, H 

apuBOAHTCa npuMep nocrpoeHHA rpada noroKOB ynpaBJieHHA. AIa pemeHHA 3ana1u 

reHepaun Ha6opOB TeCTOBbIX AaHHbIX BO BTopon rnaBe npenoKEHa ananranns 

pyHKIUHH npucnoco6neHHOCTH, reHeTHYecKoro airopHTMa, IyTEM BBeJeHHA 

MHHUAApyrouieH npoxoKaeHHe no oAHOMy cJIOKHOMy nyTH nporpaMMbI. ABTopOM 

npennaraeTca 3anyckaTb laHHBIÅ aJiropHTM MHOKeCTBO pa3, noka He õyneT nonyyeHo 

HeooxoAAMOe KOJIuecTBO TecTOBbIX Ha6opoB Al1A o6ecieueHHA nOIHOrO nOKpbITHA. B 

TpeTbe raaBe npHBOAATCca pe3yIbTaTbI HccnenOBaHHS BJIMAHHe napamerpOB 

reHeTHYecKoro a1ropHTMa Ha cKopoCTb reHepaiun TecTOBbIX AaHHbIX. TlpeiiaraeTCA 

ABa BHAa MOAHHAkaLunn HyHKUHH npncnocoóJieHHOCTH airopnTMa A1a oAHOrO nyTH 

KOAa: mocpeiCTBOM BBejeHAA aninTHBHO� KOMIIOHEHTBI A C AMHaMHYecKHM 

M3MeHeHHEM BecOB onepaTopOB, 3aBHCAUIAM OT CTeneHH AX NOKPLITHA B npeIbiIyIAX 

nOKOIEHHAx. YeTBepTas riaBa nocBAuEHa oIHcaHHo nporpaMMHOro npHIOKEHH, 

peaiu3yomero npeAmaraeMble aBTopoM airopurMBI. IIpuBOIATCA WaQnOHbi BbIBOJa 

creHepupoBaHHbIX TeCTOBLIX AaHHLIX, onHCbIBaeTCH OCHOBHaI CTpykTypa 1pHIOKEHHI, 

BKJIIOYa noapoOHoe paccMOTpeHHe dyHKUHOHana MOAyIe. B 3akoueHHH 

npMBeneHbI BbIB01bI H oCHOBHLIe pezyiBTaTLI HccJIeAOBaHHM AHCcepTaunOHHOM 

pa6oTbl. B npunoKEHHH A npeacTaBieHBI JHCTHHIH IporpaMM, Hcnonb3yeMbIX AIA 

npoBepxH npeuioKeHHOrO airopHTMa, B npuno*eHH 6 ÞparmeHThI HCxOAHOrO 

KOna pa3paQoTaHHOro npn.noKeHHA. IIpunoKEHHA B Hl conepxar cBnAETeIBCTBa o 

rocynapcTBeHHOH perHCTpauHH nporpaMMbI IIA OBM H axTbI O BHeapeHHH B YyueQHbIM 

H Ipou3BOACTBEHHbIM npOuecCI. 
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ConepaHHe pa6oTbI B noIHOn mepe co0TBETCTBYer chopMynupoBaHHoH YeIn 

noCTaBJIeHHLIM 3ajavam. 

Hayunas HOBH3Ha noJIyyeHHbIX pe3ybTaTOB npoBeneHHbIX 

HccJIenoBAHn¥: 

- pa3pa60raHa opurHHanbHas nocTaHoBKa 3anavH reHepauHH TeCTOBbIX JaHHbIX 

c Hcnob30BAHHeM reneTHYeCKoro airopHTMa n dyHKuHH npHcnocoóIeHHOCTH Ha 

oCHOBe MerpHK oueHKH CIIOKHOCTH HCXoAHoro Kona, 

npeio*eHbI ABe HOBbIe MoAH¢uKauni dyHKuHH npacnocoóieHHoCTH 

OTJIH4aOLIIHECAI OT H3BeCTHBIX BBeAeHHeM AOIOJIHHTeJIBHOM KOMIIOHeHTbI 

AHHaMHecKHM Ha3HavenneM BecoB oneparopoB, no3BOIAOLIHX AOCTHrHyTs 60J1bIero 

pa3Hoo6pa3na nony1aunn ALA yBeAnueHua CTeneHn nokpLITHA KOna. 

paspa6oTraHo ceMeücTBO 9BoIIOLIHOHHBIX anropuTMOB TecTOBLIX AaHHLIX Ha 

oCHOBe MOAH¢HKauni dyHKUAH npacnoco6neHHOCTH, no3BOJIAHOmAx AOCTHTHyTb 

nonHoro nokpbITHA TeCTHpyemon porpaMMbI npH MHHHMaJTBH0 HeoóxOAAMOM 

KOIHYeCTBe Ha6opOB. 

3HauHMoCTb noyuenHbix pe3y/ibTaTOB AJ1 pa3BHTHs coOTBeTCTBy1OmeH 

OrpaciH HayKH H npoH3BOACTBA 

IIpenioKeHHbIe MOAeIb H airopATMBI HMeIOT cymeCTBEHHOe 3HayeHHe AI 

pa3BHTHa 9BOJIIOunOHHLIX MeTOAOB oITHMH3aiiun n ux upaKTHvecKoro npAMeHEHAA 

B porpaMMHO HHDKEHepHn pu paspa6oTke npn co3naHn TecTOB IA OueHK 

KavecTBa pa3pa6arbIBaEMBIX nporpaMM. OcHOBHbIe pe3yILTaTbI AHccepTannOHHOn 

paboTbI HcTOJTB30BaHbI B OTBOy BO «HOBOCHPupcknn rocynapCTBeHHbIM 

TeXHHecKHn yHHBepcHTeT»: npH BbinoJMHEHHH rpaHTa MuHHCTepCTBa oôpa3oBaHHA H 

HayKH P¢ B paMKax npoekKTHO YacTH rocynapeTBeHHOTro 3anaHn, npoeKT Ne 

2.2327.2017/4.6; rpaHTa PoccuicKoro HoHna dyHnaMeHTaIBHBIX HcCnenoBaHni B 

paMKax BbInOIHEHHA HayuHoro npoe«Ta Ne 19-37-90156 (AcnupaHTbI); rpaHTa 

MHHHCTepcTBa Hayku u Bsicwero OQpasoBaHus TocsanaHus npoekT Ne FSUN-2020-

0009; B yueQHOM nponecce B paMkax AnCHIIMH «AHTenneKTyaTbHbIe 

MH$opMaunoHHbIe CHCTeMbD), «MHTeJLIEKTyaibHbie CHCTEMBI H TeXHOJIOrH», 
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«TIporpaMMHa HHxeHepua», «MeronbI onTHMM3aLH». AiropHTM HcHoIb3yeTCA B 

npou3BOACTBeHHOM upouecce koMnaHan O00 «Jexasxo». 

AoCTOBepHOCTb H o60CHOBaHHoCTb oCHOBHbIX HayYHbIX moTOKEHHÄ, 

BbIBOJOB H 3akioveHH 

TIpuBeaeHHbIe B nncceprauHH HayuHbie pe3yITaTbI noTyYeHbI Ha oCHOBe 

npHMeHeHHA 9BOJIKoLHOHHbIX MeTOAOB orTHMA3auun, MaTeMaTHYeCKoro anmapara n 

MeTOAOB reHepaunM TeCTOBBIX AaHHbIx. O6ocHoBaHHOCTb H AOCTOBepHOCTb HayyHbIX 

nono*eHun, pekoMeHnaunü BLIBOAOB o6ecneHBaeTcA KoppeKTHLIM 

HCIIOJIB30BaHHEM CHCTEM1 TeCTHpoBaHHA, YTO noATBepKAaETCA peayibTaraMn 

npoBeIeHHLIX 3KCnepameHTaJIBHBIX HCcneAOBaHHã, AOKa3b1BafOIIHX 3ddeKTHBHOCTb 

peiiOKEHHBIX METOAOB. 

IlonOTa onyónuKOBAHHBIx pezyIbTraToB H Hx ampoõauua 

IloayeHHBIe HayuHbIe H npaKTHvecKHe pe3y1bTaTbI ony6nuKOBaHbi B 23 

nevaTHbIXx pa6orax, BKIIOYa 2 craTbH, onynHKOBaHHbIe B peneH3upyeMbIX H31aHHAX 

431 epeuHa BAK PO, 10 ny6iHkaund B Me*ayHapoAHbIX H31aHHAX, HHJeKcnpyeMbIX B 

Web of Science n Scopus, 9 nyónKaunn B MaTepuanax Me*ayHaponHbIx 

poccHnckKHX KOHOepeHIuM, 2 CBHAeTeIbCTBa o rocynapCTBeHHo pericCTpaHH 

nporpamMBI AJTA OBM. ABTopebepaT H ony6IHKOBaHHBIe HayHHbIe paQoTbi moIHOCTbHO 

OTpa*aoT conep*aHue AHccepTaunw. 

PekomeHAAUMH no Henoib30BaHHIO pezyJibTaTOB IHccepTauHH 

Paspa6oTaHHoe nporpaMMHoe npnioxeHne MomeT 6bITb HcnoIb30BaHo: VAT-

KOMI1aHHAMH npn TeCTHpoBaHHH nporpaMMHoro o6ecneveHns AIA aBTOMaTH3aiM 

npouecca reHepauHH TeCTOBbIX Ha6opOB AaHHBIx H nocIeayiomero dopMapoBAHHH 

TeCTOB; B BbICIIHx yue6Hblx 3aBeJeHHAX mpH opraHu3aunn yue6Horo npouecca no 

HanpaBIEHHAM OTOBKH 09.03(04).03 «MHdopMaTHKa BLIYMCJIHTeJILHa 

TEXHHKa», 09.03(04).03 «TlpnKJIaAHas HHDopMaTHKa», 09.03(04).04 «lporpaMMHas 

HHKEHepua», H npoBeIEHHA HayuHbIX HccnenoBaHH� B 06J1acTH nOBBImeHAI KavecTBa 

pa3paboTK nporpaMMHOro o6ecneueHus. 
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PekomeHAaUHH ponoJiKEHHO pa3BHTHIO HccIenoBaHHi, 

BbINOJIHeHHbIX B AHccepTauwn 

TIpononkeHHe H pa3BHTHe HCCTeioBaHHM B03MOKHO TO CieayoMAM 

HanpaBieHHAM. Bo-HepBbIx, Ipe1cTaBIAeTCA HeTecooópa3HbIM upozoDKHTb paóOTy mo 

AaIbHeueMy noBbILIEHHIO He3aBHCHMOCTH pe3ynbTaTOB oT HacrpoeK reHeTHYeCKoro 

anropTMa, HanpuMep, Ha oCHOBe co9eTaHAA 9BOJIHOUHOHHLIX CTparerni c ApyrAMH 

HHTeLIEKTyaIbHBIMM TeXHOJIOriIMH, TaKAMH kak HeipoHHLIe ceTH H poeBoM 

HHTeneKT. Bo-BTopbix, HHTepec npenCTaBIIET pacunapeHHe cHepbI npHMeHeHH 

npeanoKEHHOro a1ropHTMa Ha apyTHe THIIBI AaHHLIX, A3bIKH IuporpaMMHpOBAHHS H, 

BO3MOKHo, Ha apyrne kiaccbl a3bIKOB. B npaKTHueckOM JiaHe uenecooópa3Ho 

pOBepHTb B03MOHOCTH npameHeHHA npemokEHHbIX MeTOnOB reHepanun 

TeCTOBLIX AaHHbIX AJIA aBTOMaT3aiIHH coóCTBeHHO ITama TecTHpOBaHHA H Bcero 

npoyecca paspa6oTkKH nporpaMMHOro o6ecneveHus. 

CooTBeTCTBHe aBTOpedepaTa H AHccepTaunH nacnopTy cneuHaIbHOCTH 

Ancceprauna coOTBeTCTBYET maciopTy cmennaBHOCTH 05.13.11 

MaremaTHuecKoe H porpaMMHOde o6ecneueHue BLIUHCIHTeILHBIX MamHH, 

KOMILIEKcOB H KOMIIbIOTepHbIX ceTe no nyHKTy 1 ««Monenn, MeTOABI H airopATMbI 

ipoekTHpOBaHHA H aHain3a iporpaMM H IiporpaMMHBIX CHCTEM, HX 3KBMBATeHTHBIX 

npeoopa30BaHHÄ, Bepudukauun H TeCTHpOBaHHa». ABTopedepar coOTBETCTByET 

conepxaHHO AHCCepraunn. 

3amevaHHA nO AHccepTauuOHHon pa60re 

Tlo ancceprainOHHOM pa6oTe CepAOKOBa K.E. MoKHO CAenaTb cJieAyOmHe 

3aMeyaHHA: 

1. B ccneayeMBIX cOnCKkaTeneM TeCTOBBIX nporpaMMax SUT1 n SUT2 

HCITOJIb3yrOTCA ToJIBKO BXoHLIe nepemeHHbIe yeioyMCIeHHOro THI1a. HeacHo, óyaeT 

JIH airopHTM paõOTaTb c ApyrHMH THI1aMH IepeMeHHbIX. 

2. ABTOp Hcnonb3yer rpadbi noTOKOB ynpaBIeHHs (pucyHKH 1.5, 1.6, 2.14-2.16) 

UIA IpeACTaBIEHHA CTpyKTypbI TeCTHpyeMbIX nporpaMM, no3TOMy npe1cTaBJIseTCH 

JIoTHYHbIM mpAMeHeHHe H3BeCTHLIX noCTaHOBok KOMOuHaTopHBIXx 3anau o BepuIMHHOM 
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H peoepHoM noKpbITHH rpada AIa nouCKa onTaMaibHoro Ha6opa TecTOBbIx zaHHbIX. 

OAHako B pa60Te AaHHbin amnapaT He HcnoIb3yeTCa. 

3. Ha pcyHKe 3.5 npuBoAHTCA CpaBHTeIbHBiÄ aHanw3 ckopocTH cxoAHMOCTH 

paspa6oraHHoro anropKTMa u1a nonynauui pa3IHUHoro pa3Mepa. IIpn 3roM CKopocTb 

cxoAHMOCTH n3MepaeTca B KOIHueCTBe nokoneHuM (HTepaund) reHeraueckoro 

anropuTMa, HeooxOAMMbIX Ia AOCTHKEHHA noIHOrOo nOKPbITH KOna, a 

mpeumyuecTBOM 06nanaroT nonynaunn 6oMbuero pa3Mepa. OAHaKo oveBHAHO, YTO 

npH MeHbImeM pa3Mepe nonyIaunn kaxnas HTepauns, BkIHOYarOImas npAMeHeHHe 

reHeTHuecKHx onepauni k kaxnoü xpoMocOMe, BbInONHAeTCca 6biCTpee. Ilo3rOMy 

6onee npennoyTHTebHBIM npenCTaBJIHeTCA Hcnonb3OBaHue kpurepns BpemeHM paÑOTbI 

anropuTMa ula npoBeAEHHA CpaBHHTeIbHOrO aHaH3a. 

4. He cTaBa non coMHeHHe npaKTHuecky1o 3HauAMoCTh pa6oTbl, xOTeIOCh 6bI 

BMAeT B AHccepTauun npAMep upaKTHYecKoro HcnoJIb3OBaHH mporpaMMHOrO 

npHnOxeHHA. B npuioxeHuH npuBenËH aKT BHeIpeHuA pezyibTaTOB paõ0Tbi B 

KOMI1aHHu O00 «JexaBro», HO B TeKCTe pa6oTbI He oHcaHbI peayIbTaTbI BHeApeHHA, 

BO3HHKaOT BOnpoCbI: 3a cueT uero H Ha ckoIbKO ynaiOCb KOMIaHHn «oóecneuwTb 

6oiee KavecTBEHHOe H BcecTopOHHe TeCTHpoBaHHe CMeHbIAMH BpeMeHHbIMH 

3aTparaMH...» (c.165). 
OTMeueHHLIe 3aMeuaHua He CHHKarOT Xopouero BIIeuaTIEHHA o kauecTBe 

npoBeAeHHLIX aBTOpOM HccieAOBaHH H He BJIHAIOT Ha nonyueHHbIe HayyHbieH 

npaKTHYecKHe pesyJIbTaTbI. 

3akioeHHe o c00TBETCTBHH AHCCeprauwn yCTaHOBJICHHLIM kpHTepHIM 

Aucceprauna CepioKOBa K. E. «Paspa6oTka CHCTeM HHTeLIEKTyanbHon 

monepxKH aHaiH3a n TecCTHpOBaHA nporpaMM» ABJIaETCH 3aKOHYeHHOH HayuHo 

KBaIHdHKaunOHHOH pa6oToH, B KoTOpon u3no»*eHBI HOBbIe HayuHO 06oCHoBaHHbIe 

TeXHOIorHueckHe pemeHHA no reHepanAH TeCTOBbIX AaHHBIX C HcmoJIB30BaHHeM 

reHeTHYeckoro airopHTMa, no3BOJIAIOILHe o6ecneyHTb 60JIbIIee pa3HO06pa3ue 

TeCTOBBIX Ha6opoB H IOCTHrHyTb MakcHMaIbHoro IOKPbITHA HCXOAHOro kona 

iporpaMMbl, HMeKOIIHe cymecTBeHHOe 3HayeHue AII pa3BHTH HT-OTpacin 

9KOHOMKH. ConepxaHue nnccepTauun B noJIHO Mepe orpaxaer pezyibTaTbI 
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