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oOHLInaIBHOrO onnoHeHTa Ha anccepranuto 
CepArokOBa KonCTaHTHHa EBreHbeBHua Ha Temy «Pa3pa60Tka cuCTeM 

HHTe1JieKTyaibHo noAnep*KH aHaiu3a H TecTHpoBaHHA nporpaMM», 
mpeacTaBJIeHHY1O Ha conckaHne yueHoã CTeeHH KaHanIaTa TexHHYecKHx Hayk no cneunanbHOCTn 05.13.11-MateMaTHueCKOe H nporpaMMHoe o6ecneveHHe 

BbI4HCJIHTeJTbHbIX MaiHH, KOMIUIeKCOB H KOMITbIOTEpHLIX cETen 

AKTyabHOCTb 
06ecneyeHHe BbIcOKoro KavecTBa TeCTHpOBaHHA nporpamMHoro oõecIieveHHA 

cyyecTBeHHO 3aTpyAHAETCA c poCTOM MacrTa6oB pa3paQoTKH H nOBBIIIEHHEM 
Tpe6oBaHn K ero dyHKLnOHaJIbHOCTH, HO ABIAETCA HeoQxoAMMBIM npu co3AaHHH 
OTKa3oycTOÃUHBLIx CHCTEM. Ilo3TOMy HcnoIb3OBaHHe HHTeUIeKTyaIbHbIX TeXHOIOrH�, 
IO3BOJIAHOLHX aBTOMaTH3MpOBaTb poneccbI TeCTHpOBaHHA, ABJIAETCA aKTyaJTbHOo� 
HCCIenOBaTeIbCKoO� 3anaueHM. 

OHHM 
KOTOpbIX enecooópa3HO 

H3 iponeccOB TeCTHpoBAHMA, JIA 

HCIIOJIB30BaHHe HHTeJLTeKTyaJIbHBIX TeXHOJIOrHÃ, ABJIHETCA co31aHHe Ha6opoB 
TeCTOBBIX AaHHLX, npHMeHAEMBIX npa noAroroBKe TeCTOB. CBa3ano 3TO C BbICOKOM 
cHOKHOCTLIO pyuHOro nonõopa TecTOBBIX AaHHbIX, TpeQyromero AonoIHHTeJILHBIX 
KOMIIeTeHUnM OT pa3pa6oTyHKOB H TeCTHpOBIIHKOB IpOrpaMMHbIX IpoayKTOB. 

COBpeMEHHbIe HccJIeJoBaHHA B 06J1acTH reHepauHH TeCTOBIX AaHHBIX 

noka3bIBarOT, YTo Hannyyune pesyIbTaTbI B AaHHO� 06nacTH AOCTHrakOTcA c 

nOMOIb1O IpHMeHeHHA 3BOJIHOLIHOHHBIX MeTOAOB, B aCTHOCTH reHETHYeCKoro 
airopHTMa (T'A). STH MeTOABI I03BOJIAKOT aBTOMaTH3HpOBaTb poecc moIyyeHHA 
TeCTOBLIx AaHHbIXx H 06ecneuHTb BbInoIHEHHe kpHTepueB nOKpbITHA TeCTHpyemoro 
KOIa. TeM He MeHee, MHOrne MeTOABI npennonararoT reHepaiMIO TeCToBbIX 1aHHBIX 
AJIA OnpejeneHHbIX IyTe� KOna, rAe BbIIIOIHeHHe kpATepueB noKPbITHA 1pou3BOAHTCA 
cnyyanHbIM 06pa30M, a pe3yIBTar pa6OTbI reHeTayeckoro airopHTMa o6ecneHBaETCA 
npn 6onbIIOM KOIHYeCTBe nOKOIeH 1 3HauHTeJILHOM pa3Mepe nonyiaAH. 

IloTOMy MeTOA reHepauHM TeCTOBbIX AaHHLIX, mpeiaraeMbiH 
CepatoKOBbIM K. E. H HampaBieHHbI Ha AOCTHKEHHE moJIHOro nOkpbITHA KONA mpH 



HCIIOJIb30BaHHH reHeTHYecKoro anropHTMa (c He6obIuoH AHTeJILHOCTLO 3BOJIOLIHH 
H MaJIbIM pa3MepoM HonyIALA), ABJIHETCA aKTyaIbHOH ACCIeAOBaTeJIbCKOÃ 3a1aeH. 

KpaTkoe conep*anne pa6oTb 

uccepraunOHHaA paboTa CepaoKoBa K. E. coCTOHT u3 BBeAeHHA, 4 riaB 

OCHOBHOro conepkaHHA, 3akJIOYeHHA, IHCKa IHTepaTyphi, conepkaunero 110 
HaHMeHOBaHHM, H 4 npunoxeHHÃ. Pa6OTa BKJIOyaer 10 TaóJiHLI H 50 pucy»koB. 

B nepBoi rJiaBe npHBoAHTCA onncaHne Ku3HeHHOrO IMKia pa3pa6oTKH IIO, 
BKIHOYaIomero npoueccbi BepndHKaunn n 3Tan TeCTHpOBaHHA. PaccmarpHBakOTC 
oCHOBHBIe noAxoAbI K TeCTHpOBaHHO, BbIIeIHETCA noA3aiaya reHepaiHn TeCTOBbIX 
AaHHBIX. BBoA9TcA nOHATHA rpada norokOB ynpaBieHHA H kpHTepHeB 1OkpbITHA 
TeCTHpyeMoro KoAa. O6ocHOBbIBaETCa ucionb30BaHHe reHeTHYeCKoro airopHTMa i1 
pemeHuA NOCTaBJIeHHBIX 3anay. 

BTopaa riaBa noCBAIIEHa oIMcaHHIO HcIOJIB30BaHHA reHeTHuecKoro 
anropTMa B Ipoecce reHepanin TecCTOBBIX AaHHBIX. B rnaBe noApoQHO pacCMOTpeHbI 
oCHOBHbIe 3BOJIKOLIHOHHBIe onepaIAH TA, peanu3oBaHHbIe B CIIeInOHKe pemaeMon 
3anaun. BBoAHTca MaTeMaTHYecKOe oincaHHe dyHKIHM IpHcnocoóneHHOCTH AIA 
reHepaAM Ha6opoB TeCTOBbIX AaHHBIX JI oAHOro CIOKHOro nyTH. ABTopOM 
npeiiaraeTCA o6ecieuHTb AOCTHKEHHe noIHoro nokpbITHA MHorOKpaTHbIM 3anycKOM 
mpoyecca reHepauAH AAHHbIX A1A OAHOrO nyTH. IIpenCTaBIeHHbIe B AaHHO I1aBe 

HCCIenoBaHHA NOKa3bIBarOT, YTO aJiropHTM mo3BOJIAET AOCTHrHYTb oJIHOro mokpbITHA, 
HO TpeoyeT AA IToro MHOroKpaTHoro npHMeHeHHA (MHOoKeCTBa 3anyckoB). 

B rpeTbeñ rnaBe npeiiararoTca MoAnOHKaIHH H3IOKEHHOrO BO BTopoH rnaBe 

MeTOAa AJIA ooecneueHHA mOKpbITH MakcHMaibHoro KONa oAHOKPaTHBIM 
npAMEHeHHeM airopHTMa. TlepBas MOAHOHKauuA O3BOJIHET yuHTbIBaTb OTJIMYHe 
nyTeñ xpoMOcoM B monyIAIAH, YTO m03BOJIAET MepeHampaBTb pouecc reHepauwn 

AOCTHKeHue 601buiero pa3HOoQpa3na. BTopa MOAHOHKayaa 
HcmoIb3yeTCA AIA CMeTeHHA akuEHTa npH nonõope TeCTOBbIX AaHHBIX Ha eme 

AaHHLIx Ha 

HenokpblTbIe nyTH. IIpoBeneHHBIe B naH HOM NiaBe HCCJTeAOBAHHA nOka3bBaIOT, 4TO 
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aBTopy yAaioCb o6ecmeYHTL 6oJiee BbICOKOe cOBOKYIHOe nOKpLITHe KOAa npM 
OTHOCHTeJIbHO Maibix KOJHYeCTBAx HOKOTEHHÄ H pa3Mepax nonyIALAH TA. 

YeTBepTas riaBa conepKHT OIACaHHe pazpa6oTaHHoM nporpaMMBI, B KOTopoÃ 
peaiw3oBAHBI npeJiaraeMbIe aBTOpOM MeTOABI. IIpHBoAHTCA 0Ouan cTpyKTypa 
iporpamMbI, HOApoÓHO pacCMaTpHBaeTca peaH3auAA OTAeIbHBIX MOAyIeñ. 

OdopMieHHe AMCceprauuoHHO� paÑoTbl coOTBeTCTByeT cyyecTByOIIMM 
Tpe6oBaHHAM. Pa60Ta HamHcaHa Ha rpamOTHOM HayuHOM A3bIKe H B noIHO� Mepe 
packpbiBaET MOCTaBieHHble yeib H 3anaun HCCIeJOBaHnA. 

OueHka HayuHo HOBH3HbI pe3yJibTaTOB H IpaKTHyecKoH 3HaHMOCTH 

Hayunoü HOBU3HOu o6nanaroT CHeAyiOmne pe3yIBTaTbI HCcJIeJOBAHHM. 
1. C ncnoIb3OBaHueM reHETHYECKoro airopuTMa npeinoxeHa dopMabHaI 

noCTaHOBKa 3anaun reHepauun TeCTOBLIX AaHHbIX, mpHMeHeHbI MeTpAKH OYeHKH 
CIOKHOCTH KO1a AIA MaTeMaTHvecKoro omncaHna dyHKUHH NpHcnocoóJieHHOCTH. 

2. TIpeaIOKEHLI MOAHDHKAIun dyHKuAH upAcnoco6neHHoCT, HanpaBJieHHLie 
Ha yBeIHYeHHe nOkpbITHA KOIa. B nepBy1O MOAncbHkauHio dyHKUAH 
npncnocoóieHHOCTH A06aBIeHa anIMTHBHaA KOMIIOHeHTa, no3BOJIAIOINax yBeIHHTb 
pa3Hooopa3ne nonyiauan. Bropaa MOAHDHKauus oyHKUAH npucnocoóneHHOCTH 
yuHTBIBaeT mOKPLITHe KOJa B peAbiAYIIYEM nOKOJTeHHH AIA AAHaMYecKoro 
H3MeHEHMA BeCOB oiepaTopoB, YTO I03BOJIIET yuHTbIBaTb HermOKpbITbre nyTH. 

3. Ha oCHOBe npepioKEHHBIX dopMaibHLIX nOCTaHOBOK 3aay 

MaTeMaTHYeCKOro BMAa yHKUAH npHcnocoQneHHOCTH 6bLIM paspaboraHb 
3BpHCTHYeCKHe airopHTMbI reHepauMH TeCTOBbIX AaHHbIX. 

4. MoIDHIIHpOBaHHLIe MeTOABI reHepayun AaHHBIX 6BIIH peaIM3OBAHbI B BHIe 

npMJIOKeHnA, o6ecmeuBarOLIero noa6op TeCTOBbIX 1aHHbIX AIA TeCTHpyeMoM 
nporpaMMBI. 

Teopemuueckaa 3HauuMOcmb HCCIenoBaHHA COCTOHT B ipHMeHeHHH 
HHTeJIEKTyaJIbHBIX TeXHOIorH Ha oCHOBe TA B pOuecce reHepanun TeCTOBbIX 

AaHHbIX c YeIbO AOCTHKEHHA HanQoJIbIIIero nOKpbITHA KOAa. 



lIpakmuveckas 3Havunocmb 3akJIOYaETC B HcHOJIL3OBaHHH mpeinOKEHHOro 
noAxona AiA peueHHA IpoóieMBI reHepaHM AaHHbIX B npoiecce paspaõoTkA H 

TeCTHpOBaHHA nporpaMM. IpHmeHeHHe reHeTHYeCKoro aJiropHTMa HCKJIOYaET 

Heo6xonAMOCTb pyuHoro non6opa naHHBIX, a Hcnob30BaHHe MOAHDHKauni 
no3BOJIAeT o6ecneuHTb BbICoKy1O CKOpocTb paQOTBI, YTO B peaibHOH cpene pa3paQoTK 
ABJIAETCA BaKHLIM daKTopoM. 

CoOTBeTCTBHe AHccepTauHH H aBTopedepaTa nacnopTy cmeuHaTbHOCTH 

AucceprauuOHHas pa6ora coOTBeTCTBYyer n. 1 «Monenn, MeTOIBI H airopwTMBI 
npoeKTHpoBaHHA H aHain3a nporpaMM H iporpaMMHbIX CHCTEM, HX 3KBHBaIeHTHBIX 

npeoopa30BaHnÃ, BepHduKauAH H TecTHpoBaHna» nacnopra cneunaIbHOCTH 05.13.11 

MaTemaTHYecKoe H mporpamMHOe o6ecmeyEHHe BBIYHCJIHTeIbHLIX MaiuMH, 
KOMILIeKcOB H KOMIIBIOTepHBIX cETe 

06ocHoBaHHOCTb H JoCTOBepHOCTb nonyueHHbIX pe3yJIbTaTOB 
O6oCHOBaHHOCTb H 1OCTOBepHOCTB noIyueHHbIX pe3yIbTaTOB 06ycIoBJIEHa 

KoppeKTHbIM IpHMEHEHeM MaTeMaTHYecKoro amapara, coriacoBaHHOCTH HOBbIX 

pe3yJIbTaTOB C H3BECTHBIMH TeopeTHYeCKHMH HoJIOKEHHAMH, a rakxe noATBepKJEHLI 
pe3yIbTaraMn BHeapeHnA nporpaMMHOrO 06ecmeyeHua. 

3amevaHWA HO AHccepTaunOHHOn paQOre 
1. B pa6ote aBTOp HcnoJIL3yeT reHeTHYecKHi airopHTM IIA reHepann 

TeCTOBLIx AaHHbIx, Ho He pHBOAHT 060CHOBAHUA CBOero BbIPopa (oTCyTCTByeT 
cpaBHeHHe BbIPpaHHoro MeTOAa C ApyrHMH HHTeLIEKTyaIbHbIMH TeXHOoJIorHAMH). 

2. TIpn omHcaHHH OCHOBHbIX 3TanoB reHeTHYecKoro aropHTMa aBTopOM 
OTHeIbHO BbIJeIIeTCA IBOJIHOUHOHHaA onepauus cMeHBaHHA (pucyHOK 2.2). B 

1aIbHeweM Inpu omAcaHHH 3BOJIFOLHOHHLIX onepaynñ CMeLIHBaHue omHCbIBaETCA yKe 
Kak uacTb CKpEImMBAHHA, TO eCTb, OTAeIBHO He BBIAeisETCA. 

3. TIpn M3JIOKEHHH MaTepnaia nccTeAOBaHHI aBTop He pa3AeIHET OHATHA 

«oco6b» H «xpoMOcOMa», roBopa B o60Hx cnyuaax o Haôope TeCTOBBIx AaHHbIx. 
Hanpumep, Ha crp. 56: «B Ka*nOM nOKOIeHHH nponcxonuT OT6op ocobeù nonynanAn 
B ITyI 3JHTHBIX XpOMOCOM). 
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4. B pa6oTe aBTop HccJIeAyeT BO3MOKHLIe coOTHOIeHHA MeKAy KOMIIOHeHTaMM 

dyHKLIMH npncnocoóieHHOCTH F1 H F2 H 9KcnepumeHmanbHo onpereiaT BJIMAHHe 

napameTpa k (BecoBOrO KO3d¢HuneHTa) Ha kauecTBO HOKpbITuA KOAna. IIpencTaBJIIeTCA 

enecooópa3HbIM paccMOTpeTb 3Ty onTHMH3aHOHHy0 3anaiy Kak 

AByXKpArepnaibHy1o (AIA ka*Aoro H3 vacTHbEX KpHTepueB F1 H F2), BInOIHTb 

noCTpoeHHe MHOKeCTBa 9ddeKTHBHbIX peueHnM (ppOHTa IlapeTo Ha mmockoCTH 

KpHTepHeB), a 3aTeM BbIQpaTb JIyuUMÅ BapHaHT Ha oCHOBe npHBIeYeHHA TpeTbero 

KpHTepHA, onpeJenAoUIero noIHOTY nOKpLITHA KOAa. B 3TOM cIyuae BbI6op 

napamerpa k (BecoBOrO KOO¢ddmiuneHTa B Bbipa*KeHHH dyHKIIMH IpHcnocoóneHHOCTH -

CBepTKe KpHTepHeB F1 H F2) ObLI 6bI meopemuvecKu o6ocHOBaH. 

IpBenëHHDIe BbIIIIe 3aMeyaHHA He CHMKaloT 3HaYHMOCTH noJIyueHHLIX 
pe3yIbTaTOB H He BIHAIOT Ha o6uIyO noJIOKHTEIbHYO OUeHKy AMCcePTaunOHHOrO 

HcCHenOBAHuA K.E.CepaiokoBa. 

06mee 3aki1OTeHHe. PesyIBTaTbI AnccepraiHOHHO� paõOTbI JOKTaIBIBAIMCb H 

o6cyKIanncb Ha MeKIYHapoAHBIX H poccnicKHX KOHHepeHunAx, npeACTaBJIEHLI B 23 

nyóiHkaunAx, B TOM 4HCIe B 2-x u3AaHUAx, peKOMeHAOBaHHOM BAK PO, a rak*e B 10 

nyónMkauuAx B 13naHnAx, HHIEKCHpyeMbIX Web of Science u Scopus. imeeTca 2 

CBHAeTebCTBa o perucTpauAH nporpaMM LJIA DBM. 

ABTopedpepar H onyóiHKOBAHHLIe pa6oTbI AOCTaTOYHO noIHO OTpakaroT 

OCHOBHOe conepxaHue AHcceprauHH H pesyJIbTaTbI npOBereHHbIX HCcHeAOBaHH�. 

poBeH peuaeMbIX 3anay npepcTaBiaeTCA coOTBETCTBy1OIHM TpeõOBaHHAM, 
npeabABIAEMBIM K AnCcepraunAM Ha conCkaHne yuenoM CTemeHH KaHAMJaTa 

TeXHHYeCKHX Hayk. ConepKaHHe AMCcepTayun coOTBETCTByeT cneunanbHoCTH 

05.13.11 - MaremaTHYeCKOe n nporpamMHOe o6ecmeveHHe BLIUHcJIHTeJILHBIX MamHH, 

KOMILIEKCOB H KOMIILIOTepHbIX cETeñ. 

AnccepraiunOHHOe nccnenoBaHHe CeparokOBa KonctaHTHHa EBreHbeBHya Ha 
TeMy «PaspaQoTka CHCTeM HHTeJIIeKTyaIbHoM moanepKKH aHaiH3a H 

TeCTHpoBAHHA nporpaMM» ABIAeTCA 3aBepiieHHOÃ HayuHO-KBaIH¢OHkaunOHHOM 

paboTo, KOTOpaa no KpHTepuaM aKTyanbHOCTH, HayuHo� HOBH3HB1, 06oCHOBaHHOCTH 



AOCTOBepHOCTH BbIBOJOB COOTBETCTBYeT TpeõoBaHHAM TlonokeHHA O nopaIke 
npncy*AeHHA yueHLIX CTeneHeH BAK MuHo6pa3oBaHuA PoccnicKon denepaunn B 

aCTH, KacaroujeHcA npncBOEHHA yyeHon cTeneHH kaHIHIaTa TeXHHYecKHX HayK. 
CuHTaro, YTo AnccepraHT, CepAkOKOB KoHCTaHTHH EBreHbeBHY, 3acny*HBaeT 
mpHcyKAeHHA EMy yueHO� CTeNEHH kaHAHIaTa TexHHYeCKHX Hayk no cneynaBHOCTH 
05.13.11 - MaTeMaTHuecKoe n nporpamMHOe o6ecmeyeHHe BbIHCIHTeIbHLIX MaiUMH, 
KOMILIeKCOB H KOMIIBIOTePHBIX cETe. 

OpnunaIbHbln onnoHeHT: 
OKTOp TexHHvecKHX HayK, AOyeHT,| 

npopeccop kadeapbi aBTOMaTH3HpOBaHHBIX 
CHCTeM O6pa6oTKH HHÒOpMauun H ynpaBieHHI 
DTAOY BO «OMITY» 

« 07_ 2022 r. AeHncOBa JIioaMHna AnsóeprOBHa 

CBepeHHA 06 opraHu3auHH: 

DenepaIBHOe rocynapcTBeHHOe aBTOHOMHOe oópa3oBATeJIbHOe yupe*AEHHe BLICITero 

o6pa3oBaHna «OmcKH rocynapcTBeHHBI� TeXHHYecKn� yHHBepcHTeT» 
IlouroBbIn aapec: 644050, r. MCk, np-T Mnpa, A. 11 

TenedoH: +7 (3812) 65-34-07 

A, AeHncOBa JIioAMHJ1a ATBõeprOBHa, Aak coriacHe Ha BKIOYEHHe CBOHX 

nepcoHaIbHBIX AaHHbIX B AOKyMeHTbI, CBA3aHHBIe c pa6oTo AuccepTaunoHHoro 
cOBeTa, H HX AaIbHeHuyto o6pa60TKy. 
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