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V300peTeHne OTHOCHTCS K aBTOMATH3UPOBAHHOMY CIOCOOY M CHCTEME OLICHKH BEpPOSTHOCTH BO3HMKHOBEHUS
KPUTHYECKUX Je(eKTOB 10 KnOepOe30macHOCTH Ha HPHEMOCHATOYHBIX HCIIBITAHUSX PEIH30B IMPOAYKTOB C
MIOMOLIBIO AITOPUTMOB MALIMHHOTO 00y4eHHUst. TEeXHHYECKUM PEe3yJIbTaToOM OT peaju3allii 3asBICHHOrO crocoba
SBISIETCS TOBBIIICHHE CKOPOCTH M TOYHOCTH OLCHKM BEPOSTHOCTH BO3HHKHOBEHHS KPHUTHYECKHX AC(EKTOB
Mo KubepOe30MmacHOCTH Ha IPHEMOCIATOYHBIX HCIBITAHUAX PEJM30B IMPOAYKTOB. YKa3aHHBIH TEXHHYECCKUH
pe3ynbTaT JocTUraeTcs Oiarofapst OCYLIECTBICHHIO KOMITBIOTEPHO-PEAM3yeMOro crnocoba OLEHKH BEPOSTHOCTH
BO3HHKHOBEHHSI KPHTHYECKHX AC(EKTOB 1O KuOepOEe30macHOCTH Ha IPUEMOCHATOYHBIX HCIBITAHHAX DPEIM30B
MIPOZLYKTOB, BBHIMOJHAEMOTIO0 C MOMOIIBIO MO MEHBIIEHl Mepe OIHOrO0 MPOLeccopa M COAEPIKAIEero JTarbl, Ha
KOTOPBIX TOJY4aloT AaHHbIE, COfieprKalne HHPOPMALHIO, IO MEHbIICH Mepe, O pelu3ax MPOrpaMMHBIX IIPOLYKTOB,
HAXO[UIIIMXCS B CTarycax pa3pabOTKH, IPEIIICCTBYIONMX IMPUEMOCIATOYHBIM HCHBITAaHUSM; OCYLIECTBISIOT
00paboTKy MOTY4YEHHBIX JAHHBIX C IMOMOIIBI MoAETH MammHHOrO oOydeHus (MO), mpuyeMm B xoAe yKa3aHHOH
00pabOTKH BBINONHSAIOT Pa3JeieHne UMIOPTUPOBAHHBIX JAHHBIX HA KaTeropuajbHbIE M YUCICHHbIC TIEPEMEHHEIE;
npeoOpa3oBaHUe IOJMYYEHHBIX IEPEMEHHBIX, INPH KOTOPOM BBINOJNHAETCS BEKTOPHM3ALUs KaTerOpHalbHBIX
HEePEeMEHHbIX M HOPMAJM3allUs YUCICHHBIX IIEPEMEHHBIX; KOHKATCHAIMIO NPEOOpa3OBAHHBIX IIEPEMEHHBIX U
HOCTPOGHHE HAa MX OCHOBE BEKTOPA, COOTBETCTBYIOLIETO OLICHMBACMBIM DEJIM3aM, HaXO[SIIMMCS B CTarycax,
NPEANICCTBYIOUIUX MPUEMOCAATOYHBIM UCIBITAHUAM, Knaccn(buxaumo C NOMOILIBIO MOJTYYEHHOT'O BEKTOPA KaXKJA0ro
pern3a ¢ NPUCBOCHHEM CTEIEHH BEPOSTHOCTH BO3HHKHOBEHHUSI KPUTHYECKUX Je(heKToB 1Mo KubepOe30macHOCTH Ha
NPUEMOCAATOYHBIX UCHBbITAHUAX PEIU30B IIPOAYKTOB.
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MIIK: GO6F 17/00
CIIOCOBb 1 CUCTEMA OHEHKH BEPOATHOCTH BOSHUKHOBEHMUA
KPUTHYECKHUX JE®PEKTOB 11O KHUBEPBE3OITACHOCTH HA ITPUEMO-
CIATOYHBIX HCIIBITAHUAX PEJIU30B ITIPOAYKTOB

OBJACTDHb TEXHUKHN

[0001] 3asBIeHHOE TEXHHYECKOe pelmeHue B O0meM OTHOCUTCS K objactw
BBIYUCIUTEIbHON TEXHUKH, & B YACTHOCTH K aBTOMAaTH3UPOBAHHOMY CIIOCOOY M CHCTEME OLIEHKH
BEPOSITHOCTH BO3HUKHOBEHHsS] KPUTHUECKHUX AedekToB mo kubepOe30macHOCTH Ha MpUEMO-

CIATOYHBIX UCTIBITAHUAX PETU30B MPOIYKTOB C MOMOIIBIO aJITOPUTMOB MAIIMHHOTO OOYYEeHHUSI.
YPOBEHDb TEXHUKH

[0002] PaspaboTka nmporpaMMHoro obecredeHus: sl KpynmHbIX (PMHAHCOBBIX OpraHU3aLUi
(Hampumep, OaHKOB) Bcerzga TPYAOEMKHH W KpomoTinuseld Tpyn. Kpome Toro, mpu paspabotke
NPOTPAaMMHOTO MPOAYKTa HEOOXOAMMO Y4eCThb BCE PHUCKH BO3HMKHOBEHHUs redekToB
kubepOe3onacHoCTH. J[JIs1 TaHHBIX TPOBEPOK MPUBIIEKAIOTCS SKCIEPTHI IO KHOEpOe30macHOCTH,
KOTOpbIE BPYYHYIO MPOBEPSIIOT HAJIWYMe KpUTHYeCKUX naedeKkToB B pa3padaThiBaeMOM
MPOrPAMMHOM  MPONYKTE. OKCIEpThl KUOepOe30macHOCTH, padoTaroliue ¢ KOMaHIaMUu
pa3paborunkoB (Agile-komanmnamu), paspabaThBAOMIUMH OAaHKOBCKHE MPOIAYKTHI, MOTYT
NPUBJIEKAThCS K TOATOTOBKE pelii3a Ha PasHbIX dTarax. uaes, MPOeKTUPOBAHUE, KOIUPOBAHUE,
TECTUPOBAHHUE, MPHUEMO-CIATOUHbIE HCMbITaHUs. UeM paHbiue 3KcrmepT OyIeT MpHBIEYEH K
MOATOTOBKE pejn3a, TEeM MeHee TPYAOEMKO Uil KOMAHIbl BBINOJHEHHE TpeOOBaHuit
kuOepOe30nacHOCTH W HIDKe pHUCKH kubepOesomacHocTr. OOHAKO NAJIEKO HE BCErna ecTh
BO3MOKHOCTh MpHUBJIEYb 3KCIIEPTOB HA paHHMX 3Tamax. B ciaydae oOHapyKeHUs] Cepbe3HbIX
HapyueHui TpeOGoBaHuil KuOepOe30macHOCTH Ha MCIBITAHUSX, SKCIEPT KHOepOe30macHOCTH
yKa3bIBaeT COOTBETCTBYIOLIEE KPUTHYECKOE 3aMeuaHHe B MPOTOKOJE HCMBbITAHHH, YTO
3ampelaeT KOMaHAe BHEAPSATh peNu3 B MNpPOMbILUIeHHOH cpede. IlogoOHble curyauuu

YBEJIIMYUBAIOT BpeMs Pa3pabOTKH MPOIYKTOB.

[0003] IIpuBneuenne skcnepra KuOEpOE30MaCHOCTH HCKIIOYUTEIBHO HA  IPUEMO-
CHATOYHBIE MCIBITAHHUS B YCIOBHSIX OOJBLIOIO YMCJIA CHHXPOHHBIX agile-CIpHUHTOB y pa3HbIX
KOMaH[ U HEOCBEJOMJIEHHOCTH J3KCIepTa O pealusaluu B penusax (QyHKIOUH 10
KnOepOe30MacHOCTH BJIEKYT CYLIECTBEHHBbIE NMHUKH B HArPy3Ke Ha SKCIEPTOB, YTO MPHBOAHT K
YBEJIMYEHUID BPEMEHM MPOBEPKU U KAK CIEACTBHUE IMPOUCXOAMUT CABUI peIn3a MPOrPaMMHOIO

MPOIYKTA.



[0004] U3 yposHst Texanku usBecteH mateHT US 8631384B2 “Creating a test progression
plan”, marenroobnanarens: IBM, onybnukosano: 01.12.2011. B naHHOM pelieHnn OMUCHIBAETCS
ABTOMAaTH3UPOBAHHBIA MPOLIECC COCTABJICHUS IUIAHOB TECTUPOBAHMS MPOrPAMMHBIX MPOIYKTOB.
UsBecTHOE perneHne oOecreuynBaeT aBTOMATHUECKOE CO3JAHHME IUIAHA BBIMOJHEHUS TeCTa
POTPaMMHOTO OOECTIEUEHHs MyTeM BBIYHCICHHS U KAKIOW €AMHULIBI IEPUOZIAa TECTUPOBAHUS
X YCHJIMH TO BBIMOJHEHUIO TeCTOBBIX 0JI0KOB ATTX M ycunmii Mo 3aBepLICHHIO BBIMOJHEHHS
tectoBoro Onoka CCx. B BBUHCIEHWH BBOAATCS TPH IEPEMEHHBIC, XapaKTePU3YIOIIHE
CTPAaTEerui0 TeCTUPOBAHMA: 3(P(PEKTUBHOCTb, KOTOpas MpeacTaBisieT 3(PQPeKTUBHOCTb TPYIIIBI
TECTUPOBaHUs, KO3(puuueHT TIoTHOCTH neeKTOB U 3HadeHHe KO3(pQPUIMEHTA MPOBEPKH.
BeiOupast cTpaTeruro TECTHPOBAHHUS, MEHEKEP TECTOB OIpeneNsieT 3HaueHHs Tpex
NEPEMEHHBIX, KOTOPbIE BIUSIOT HA IUIAH Pa3BUTHs. BO BpeMs BBIMIOJIHEHUS TeCTa KyMYJIATUBHAS
KpuBas «monbiTka» 3HadeHu! ATTX u kymynaTHBHasl KpuBasl «3aBeplieHue» 3HaueHuil CCx
MO3BOJISIFOT MEHEIDKEePY TECTUPOBAHHS CPABHUTH YK€ NMPEATPUHSTHIE YCHIIUSA C OKHUIaEMbIMU
YCUIIMSIMH, TIPEATNPUHITBIMU U1l UCTIBITATENbHBIX OJIOKOB, KOTOpBIE ObUTH MPENIPUHATHI U IS
UCTIBITATENbHBIX €UHHIL, KOTOpPbIe ObUTH 3aKOHYEHBI, TO €CTh, Korna nedeKThl, HalAeHHbIC B

Koze, ObLTH MCITPABIICHBI.

[0005] HenocraTkoM UW3BECTHOTO pelIeHUs] B JAaHHOH OOJAacTU TEXHHUKHU SIBJISIETCS
OTCYTCTBHE BO3MOKHOCTU aBTOMATU3MPOBAHHONW OLIEHKU BEPOATHOCTH BO3HUKHOBEHUSA
KpuTHYeCKHX Ne(ekToB Mo kudepOe30MmacHOCTH Ha MPUEMO-CAATOYHBIX HCIBITAHUSX PEJIH30B

MPOIYKTOB.
PACKPBITHE U3OBPETEHHA

[0006] B 3asdBIE€HHOM TEXHMYECKOM pELICHUH MPEJIaraercs HOBBIA MOAXOMA K OLICHKE
BEPOSITHOCTH BO3HUKHOBEHHsS] KPUTHUECKHUX AedekToB mo kubepOe30macHOCTH Ha MpUEMO-
CHATOYHBIX HCHBITAHUSAX PENU30B NMPOAYKTOB. B MaHHOM pELIEHHWH HCIONB3YETCs alrOpUTM
MAIIMHHOTO OOYYeHUs], KOTOPBIH MO3BOJIIET aBTOMATU3HPOBATh MPOLIECC MTPOBEPKH PETU30B HA
KpuTH4Yeckne naedekTbl nmo KuOepOe30macHOCTH W € BBICOKOH TOYHOCTBIO OLIEHHBAET HX

BO3HHMKHOBCHUC.

[0007] Takum oOpa3om, perraercsi TEXHHUECKas: MpoOieMa aBTOMATU3MPOBAHHOW OLIEHKU
BEPOSITHOCTH BO3HUKHOBEHHsS] KPUTHUECKHUX AedekToB mo kubepOe30macHOCTH Ha MpUEMO-

CAATOYHbIX UCIBbITAHUAX PEIU30B IMIPOAYKTOB.

[0008] TexHHUeCKUM pe3ysIbTaTOM, NOCTUTANIIUMCS MPH PEIeHHH JAaHHOH NpoOieMsl,

ABJIICTCA  MOBBILICHHUE CKOPOCTU W TOYHOCTHU OLCHKU BEPOATHOCTU BO3HUKHOBCHHA



KPUTHYECCKUX I[G(I)GKTOB 110 KI/I6ep6630HaCHOCTI/I Ha MPUEMO-CAATOYHbIX HUCIBITAHUAX PECIU30B

MPOJYKTOB.

[0009] VYKka3aHHBI TEXHUYECKHI pe3yJbTaT HOCTUTAeTCs Onaromaps OCYIIECTBICHUIO
KOMITBIOTEPHO-PEaTIM3yeMOro Crocoda OLEHKH BEPOSITHOCTH BO3HHKHOBEHHS] KPUTHYECKUX
nedexroB mo knbepOe30macHOCTH Ha MPHEMO-CAATOYHBIX HMCIBITAHUSIX PEIH30B MPOAYKTOB,
BBIMOJIHSEMOrO C TIOMOIIBIO, TI0 MEHbLIEH Mepe, OJHOrO MPOLIECCOpa M COMEPIKALIEro 3Tarbl, Ha

KOTOPBIX:

— TMONy4YaroT JaHHble, cofepkamue HHGOPMAIMIO, N0 MEHbIIEH Mepe, O penu3ax
MPOrPAMMHBIX TPOAYKTOB, HAXOSIIUXCS B CTaTycax pa3paboTKH, MPEeIIeCTBYOIINX

MPUEMO-CAATOYHBIM HUCIIBITAHUAM,

—  OCYIIECTBJISIFOT 00pabOTKY TMOJyYEHHBIX HAHHBIX C TIOMOINBIO MOJENH MAaITHHHOTO

obyuenust (MO), npudem B X0/1€ YKa3aHHOW 00paOOTKH BBITTOJHSIOT:
O pasaeNeHyue UMIMOPTHPOBAHHBIX JAHHBIX HA KATETOPHAJbHBIC U YHCICHHBIC TIEPEMEHHBIE,

@) npeo6pa30BaHI/Ie MOJIYYCHHBIX MEPEMCHHDBIX, TIPHU KOTOPOM BBIMOJIHACTCA BEKTOPU3aLIUA

KaTCropHaJibHbIX MEPEMECHHBIX U HOpMaIn3alrs YUCJICHHBIX ICPEMEHHDBIX,

O KOHKaT€HalHIO HpeO6paSOBaHHbIX NEPEMEHHBIX U MTOCTPOCHHUE HAa UX OCHOBC BECKTOPA,
COOTBETCTBYHOLLIETO OL€CHHUBACMbIM peansam, HaXoOAINMCA B crarycax,

NPpEACCTBYOIIUX IPUEMO-CAATOYHbIM UCIIBITAHUAM,

@) KJ'IaCCI/I(I)I/IKaLII/IIO C IOMOUIBIO MOJYYCHHOI'0 BEKTOpA KaKAOIro peiin3a ¢ INPUCBOCHUEM
CTCIICHU BEPOATHOCTHU BO3HUKHOBCHUSA KPUTUUCCKHUX I[G(I)GKTOB 110 KI/I6ep6630HaCHOCTI/I

Ha IPpUEMO-CAATOYHBIX UCIBITAHUAX PEIN30B IIPOAYKTOB.

[0010] B omHOM W3 4acTHBIX BapHAHTOB peajH3alyu crocoda o0pabdoTka MOJYYEHHBIX
JAHHBIX OCYIIECTBIISIETCS] ¢ TIOMOIIBIO MOZENU MAaIIMHHOTrO oOy4erHus Ha Oase kinaccudukaropa

ciy4aiiHoro sieca (random forest).

[0011] B npyrom uwactHoM BapmaHTe peanuszauuu crnocoba momenb MO mpenBapuTeIbHO
o6yqa}0T Ha HUCTOPUICCKUX JaHHBIX (6] MOJIy4Y€HHUN KPUTHYCCKUX I[e(beKTOB I10

KnOepOe30MacHOCTH Ha MPUEMO-CAATOUHBIX HCIIBITAHUSIX PEITHU30B MPOrPAMMHBIX MTPOAYKTOB.

[0012] B npyrom "acTHOM BapHaHTe pearu3aluy crocoda oOpaboTKa MOMYYEHHBIX JaHHBIX

OCYIIECTBIISIETCS C TIOMOIIBIO aHCAMOJI HEHPOHHBIX CETEH.

[0013] B npyrom wacTHOM BapMaHTe peajH3alMUd Crocoda ToJydaeMble JTaHHbBIE

AOMOJIHUTCIIBHO COAEPKAT I/IH(l)OpMaLII/IIO O 3alucdax O 3aJavax KaTeropuu pejini3 B CUCTEME
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yIpaBJeHUs 3afjadaMi Ha pa3pa0OTKy, BKIFOUYAIOIIYIO B ce0sl: HOMep, THII, BaKHOCTb, CTATYC,
BpeMsl CO3JJaHMsA, BpeMs B3ATHS B paboTy, BpeMsi OTMETKH KaK PELICHHOTO, CIIUCOK 3aBUCHMBbIX
3anucell O 3a7adax M TUIIbI 3aBUCHUMOCTEH, CIMCOK 3aBUCSINMX 3allUCAX O 3a7adax U THUIIbI

3aBUCUMOCTEN.

[0014] B npyrom wacTHOM BapMaHTe peajH3alMH Crocoda ToJydaeMble JTaHHbIE
IOTIOJHUTENBHO —COMepKaT HMH(POPMALMIO O KOJWYECTBE KPUTHUECKHX Ne(pEKTOB IO
KI/I6ep6630HaCHOCTI/I, BBIABJICHHBIX Ha NPUEMO-CAATOYHBIX HCHbITAHUAX BCCX MPEABIAYIINX

PEeNU30B MPOrPAMMHBIX POIYKTOB.

[0015] Kpome TOro, 3asBIeHHBI TEXHUYECKUN PE3YJIbTAT JOCTUIAETCS 34 CUET CUCTEMBI
OLICHKH BEPOSATHOCTH BO3HHUKHOBEHHUS KPUTHUYECKUX e(eKTOB MO KHOepOEe30MmacHOCTH Ha

MPUEMO-CAATOYHBIX UCIIBITAHUSAX PEIN30B MPOAYKTOB COECPIKALLECH:
— 1O MEHbLIEH Mepe OJIMH MPOLECCop;

— 1O MeHbIIeHd Mepe OAHy NaMsiTh, COCAMHEHHYIO C IMPOLECCOPOM, KOTOpas CONEP>KUT
MAIlMHOYUTAEMbIE€ WHCTPYKLIMM, KOTOpPble IPHU HX BBIOJHEHUH IO MeHbIIeH Mepe
OJHUM IIPOLECCOPOM OOECIEeUYMBAIOT BBIIONHEHHE CIOCO0a OLEHKU BEpPOSTHOCTH
BO3HHKHOBEHUS] KPUTHUYECKUX NE€(PEKTOB IO KHOepOE30MmacHOCTH Ha MPHUEMO-CAATOUHBIX

UCIIBITAHUSIX PEIU30B MPOIYKTOB.
KPATKOE OIIHCAHUE YEPTEXEN

[0016] [Ipu3HakKM W NpenMyLIeCTBa HACTOSIIEr0 H300pPETeHUs] CTaHyT OYEBUAHBIMH M3

MPUBOIUMOTO HUKE IOAPOOHOTO OMMCAHUS N300PETEHUS U TIPIIIAraeMbIX YepTEKEH.
[0017] @ur. 1 murocTpUpyeT OJIOK-CXEMY BBIITOJIHEHHS 3asIBJIEHHOTO CIIOco0a.

[0018] @ur. 2 wunoctpupyer ROC-kpuByro (kpuBass omuOOK) s Kiaccupukaropa

peJI30B, OCHOBAHHOTO Ha CJIy4aiiHOM Jiece.

[0019] Qur. 3 WUTIOCTPUPYET MaTpULly OmUOOK (6e3 HopMaTH3aIuu) AJisl KJIacCu(pUKaTopa

peJI30B, OCHOBAHHOTO Ha CJIy4aiiHOM Jiece.

[0020] @dur. 4 WUTOCTPUPYET MpHUMEp OOIIErO BHIA BBIUHUCIUTENBHOW CHCTEMBI, KOTOpas

o0ecrieunBaeT peayn3alnio 3asBIEHHOTO PELICHNS.
OCYHECTBJIEHUE U30OBPETEHHUA

[0001] Hwuxe OyayT onmucanbl MOHATHS U TEPMHUHBI, HEOOXOAMMBIE 11l TOHUMAaHHSI JAHHOTO

TEXHUYCCKOTO PCIICHUA.



[0002] Monens B MamnHHEOM 00yueHHH (MO) — COBOKYITHOCTH METOJIOB HCKYCCTBEHHOTO
UHTEJUIEKTa, XapaKTepHON YePTO KOTOPBIX SIBIIIETCS HE MPsIMOE pelleHue 3ajayuu, a oOy4yeHne

B [IPOLIECCE NPUMEHEHHNs] PeIIEHNUI MHOXECTBA CXOJHBIX 3a4a4.
[0003] F-1 mepa npexncrasisier coO0H COBMECTHYIO OLIEHKY TOYHOCTH H MOJHOTHL

[0004] ROC-kpuBass —  rpaduueckass  XapakTepuCTHKa  KadyecTBa  OWHAPHOTO
KJaccupuKaTopa, OTpakaroliasi 3aBUCHMOCTb JTOJU UCTHHHO-TIOJOXKHUTEIBHBIX KlIacCu(PUKALIUT
OT JIOJIU JIOKHO-TIOJIOJKUTENBHBIX KJACcCH(PHUKAIMK NMPH BapbHPOBAHMHU MMOPOTra PELIAFOIIEro

IpaBUia.

[0005] Martpuna omubdok — 310 cnocod pazduTh KiaaccuuImpyeMbie OOBEKThI Ha YEThIPE

KaTerOpuH B 3aBUCHMOCTH OT KOMOMHALIMY PEaIbHOTO KJlacca M OTBeTa KiIacCu(puKaTopa.

[0006] KoHHeKTOpBl — mporpaMMHBIE KOMIIOHEHTBI, OCYIIECTBIISIOIUE COOp HaHHBIX OT
uctouHnkoB nHpopmannu (Cucrema ynpasieHus 3anadamu /CucreMa JJisi COBMECTHOM padOThI
Hax pemmzamu /Cuctema ynpasieHus: Bepcusimu /Cuctema ymnpapiieHus: npoektamu /Cucrema

yIPaBJICHUS] CEPBUCAMHU NPEANPUATHS /U AP .) W TPUBENCHHE NaHHBIX K HEOOXOAMMBIM
CTpYKTYype U popmary.

[0007] XpaHwmuine — CUCTeMa Uil XpaHeHWs OoNbpIIMX OOBEMOB COOpPaHHBIX M
00paboTaHHBIX KOHHEKTOPAMH JAHHBIX, a TaKKe€ TeHEPHUPYEeMOHl WHBIMH KOMIIOHEHTAMHU

CHCTCMBI.

[0008] JlaHHOE TEeXHHYECKOe PEIIeHHe MOXKET ObITh Peaju30BaHO HAa KOMITBIOTEPE, B BUJIE
aBTOMAaTH3MPOBaHHOW HH(popManroHHOH cucteMbl (AMC) mmm MammHOYUTAEMOrO HOCHTEI,

COZepIKaLIEro MHCTPYKIMH IS BBIMOJIHEHHS BBIIEYITOMSHYTOTO CIIOco0a.

[0009] TexHu4yeckoe pelieHre MOXKeT OBbITh pPeau30BaHO B BUIE paclpeleseHHOM

KOMITBIOTEPHOU CUCTEMBL

[0010] B naHHOM pemieHMM MNOX CHUCTEMON MNOAPA3yMEBAETCS KOMIBIOTEPHAs CHUCTEMA,
OBM (anekTpoHHO-BhIMUCUTEbHAS MammHa), UITY (4ucinoBoe mporpaMMHOE YMpaBJeHHE),
IIVIK (mporpaMMupyeMblii JIOTHUECKHUH KOHTPOJUIEP), KOMIBIOTEPU3UPOBAHHBIE CHCTEMBI
yOpaBJICHUs] M JIIOOBIE Ipyrue YCTPOWCTBA, CIIOCOOHBIE BBINONHATH 3aJaHHYIO, YETKO

OTPEAENEHHYIO MOCIENOBATEIbHOCTD BBIMUCIUTENbHBIX ONepalnii (IeHCTBUHN, HHCTPYKIIHIA).

[0011] ITox ycrpotictBoM 00OpaOOTKH KOMaH MOAPA3yMeBAETCs AJIEKTPOHHBINA OJ0K OO

UHTErpajibHas cxeMa (MUKPOIPOILIECCOp), UCTIOTHSOMAsT MALTMHHbBIE HHCTPYKLUUH (TIPOrpamMMBbl )/



[0012] YcrpoticTBo 00paboOTKH KOMaHZ CUUTBHIBAET U BBIMTOJHSIET MALIMHHBIE HHCTPYKLHH
(mporpamMmbl) ¢ 0HOTO MK OoJiee YCTPOHCTBAa XpaHEHUs JaHHBIX, HAIPUMEP TaKUX YCTPOUCTB,
KaK OIEpaTUBHO 3anmoMuHaromue ycrpoiictea (O3Y) u/uiam TNOCTOSHHBIE 3aNOMHHAIOIINE
ycrpoiicta (I13Y). B xauectBe 13V mMoryt BeICTYyNaTh, HO, HE OTPAHUYHBASICh, JKECTKHE TUCKU
(HDD), ¢nem-namsrs, TBepmorenbHble Hakonurenn (SSD), onTuueckne HOCHUTENN IaHHBIX

(CD,DVD, BD, MD u t.11.) u zip.

[0013] IlporpaMma - MOCHENOBAaTENbHOCTh  WHCTPYKLUH, MPEAHA3HAYEHHBIX A
UCIIOJIHEHUs] yCTPOHCTBOM  YIPABJEHUS BBMMUCIWUTEIBHON MAIIWMHBI WM YCTPONCTBOM

00paboTKM KOMaH]I.

[0014] OO6yuenne momenn MO mpou3BOAMTCS Ha 3apaHee pa3MEUeHHBbIX AaHHBIX. Bcero
OBUT TOCTYIIEH Ha MOMEHT CO3JaHHs Monenu 431 penus3, CO3NaHHBIA B 3aJaHHbIA BPEMEHHOH
IMana3oH, Hampumep, 5-6 mecsues. J{Is OneHKH KadecTBa Mojenyu HaOOp AaHHBIX ObUT pa3ouT
Ha 2 4acTU: TPEHHPOBOUHYIO U KOHTPOJIbHYIO BBIOOpKH. Pa3buneHue mpoucxonuio Caenyromum
o0pa3oM (COpTHPOBKA U BHIOOP IJIsl T€CTa MOCHEeAHUX oOpalleHull (TUKETOB) MO JaTe CO3MaHus

o0yclioBieHa OCOOCHHOCTSIMU 3a71a4H):

BHYTpU Hadopa [aHHBIX pPENM3HbIE THUKEThl TPYIIUPOBAINCH IO IPOEKTaM B CHCTEME

yrpaBieHus 3amadamu, Hanpumep, Jira (https://ru. wikipedia.org/wiki/Jira), U COpTUPOBAIUCH IO

1ate CO3aHus;

nociaenaue 20% BHYTPH Kaxaod rpynmbl (MO KaXAOMY MPOEKTY) OTKJIAAbIBAIUCH IS

KOHTPOJIBHOH BBIOOPKH, €CITK B rpymie Obu1o Oosiee 2 THKETOB,;

B KOHTPOJIBHYIO M TECTOBYIO BBIOOPKH AOOABJISIIOCH 10 OJHOMY THKETY, €CJIH THKETOB OBLIO 2.

[0015] BsBemennas f-1 mepa ansa knaccugukaropa cocrasiser okosno 0.8, TOYHOCTH -
okouo 0.8.
[0016] Ha ®ur. 2 npusenena ROC-kpuBas (kpuBas oOmMOOK) st Kjaccudukaropa

peJI30B, OCHOBAHHOTO Ha CJIy4aiiHOM Jiece.

[0017] Ha ®wr. 3 npuBenena marpuina omubok (0e3 HopMmanu3zanuu) ajs kjaaccudukaropa

peJ30B, OCHOBAHHOTO Ha CIIYYaiiHOM Jiece

[0018] KoHHEKTOpBI MONYy4aoT HEOOXOANUMYIO HH(POPMAIIUIO HCTOYHUKOB (ITyTEM 3arpy3KH
¢atinos, 3anpocoB B b/, k APl ananu3a web-cTpanun, YTeHHs KYPHAJIOB COOBITHIA U T.IL.),

COXPAHUTD €€ B XpaHUJIHIIE.



[0019] KoHHEKTOpPBI BBIIENAIOT M3 3arpy’KEHHBIX MAAHHBIX 3HAYMMBIE IMapaMeTpbl [JIs
JaTbHEHINNX BBIYMCICHUH, BBIIOJNHIIOT HX MNpenoOpaboTky U (OPMHUPYIOT B XPaHHIIUINE
TaOMUIy 3HAYEHWH YKa3aHHBIX MapaMeTpoB (WM MPHU3HAKOB) MO PENU3aM CO CIEAYIOLINMHU

CTOJNIOLIAMU:

Yucno Tukeros tuna Bug B penuse;

Yucno Tukeros tuna Feature B penuse;

Uucno THKETOB C IPUOPUTETOM MINOr B PENH3E,

UnCII0 TUKETOB C MPHOPUTETOM MAajor B PEIH3E;

Umnciio TUKETOB C IPUOPUTETOM critical B penuse;

Uuncno KOMMYHHUKAUH MEXKAY YJI€HAMH KOMaHABI M SKCIIEPTOM KHOepOe30MacHOCTH;
CpenHee Bpemst OT co31aHus THKeTa THIA Release 10 OTMETKH €ro Kak peIeHHOro;
Cpennee Bpemsi OT co3laHus TUKeTa Tuna Feature 10 OTMETKH €ro Kak peleHHoro,
Cpenzee BpeMsi OT cO3/1aHUs TUKeTa THUNa Bug 10 OTMETKH ero Kak perieHHoro,
YHucno BBIMYIIEHHBIX OPOAYKTOBOW KOMaHION PEIU30B,

Uucno moObIx THKETOB B omHOM Epic;

Habop mapamerpoB (WM MPU3HAKOB), MPENCTABISIONINX COOOW MPOW3BEACHHS 3HAYCHHI BCEX

nap, YKa3aHHBIX BBIIIE TApaMETPOB (MU PU3HAKOB);
KonnuecTBo KpUTHYHBIX 3aMEYaHHH 11O BCEM PETU3aM MPOAYKTA B MPOLILJIOM.

[0020] AJNTOPUTM MAIIUHHOTO OOYYEHHsI HA OCHOBE COJNEPKAIINXCS B TaOJHIEe 3HAYCHUI
MapaMeTpOB PEIN30B OCYINECTBIACT MAPKUPOBKY MPUCYTCTBYIOIIMX B HEW PEIM30B HA HECYLIUE
B BBICOKOH, CpeHell M HU3KOH CcTeneHn pucku kubepOe3omnacHOCTH. Pe3ynbTaTel MapKHUPOBKU

COXPAaHATCA B BUAC Ta6.]'II/ILIbI B XpaHUJIHIIE.

[0021] Crioco® OIeHKM BEpOSATHOCTH BO3HUKHOBEHHMS KPUTHUECKHMX JHe(eKToB 110
KnOepOe30MacHOCTH Ha MPUEMO-CIATOYHBIX HCIIBITAHUSAX pen30B nmpoayktos (100) cocrout u3

HECKOJIBKHX 3TallOB, BBINIOJHACMBIX I10 MEHBIIEH MEPE OAHUM IMPOUECCOPOM.

[0022] Ha stame (101) Ha BXOA MOIENH MAIIMHHOTO OOY4YEHHUs TONAIOTCS JaHHBIE,
comepskamuie HMHOOPMALMIO, IO MEHbIIEeH Mepe, O peliu3ax NPOrPaMMHBIX TMPOAYKTOB,
HAXOMSIIUXCS B CTaTycaxX pa3padOTKH, MPEIIIECTBYIOIINX MPUEMO-CAATOYHBIM HCIIBITAHUSM.

Tax>ke maHHBIE MOTYT COEPKATh HHYOPMALIHIO O:



TUKETax pEeJNU30B B CHCTEME YIPAaBICHHMsA 3aJadaMH Ha pa3padoTky (HOMep, TH,
BAKHOCTb, CTaTyC, BpPeMs CO3IaHHs, BpeMsl B3ATHUS B pabOTy, BpeMsl OTMETKU Kak
PELIEHHOr0, CHHUCOK 3aBUCUMBIX THKETOB U THIBI 3aBUCUMOCTEH, CIUCOK 3aBHUCSIIUX
TUKETOB W THITBI 3aBUCHUMOCTEH, OTBETCTBEHHast agile-koMaHna, OTBETCTBEHHBIH HJIEH

KOMaHJIbI),

KOJINMYECTBE KPUTHUUYCCKUX I[G(I)GKTOB HE TIIO KI/I6ep6630HaCHOCTI/I, BBIABJICHHBIX Ha

MIPUEMO-CATOUYHBIX UCIBITAHUSIX BCEX MPEABIAYIIHUX PEIU30B NPOrPaMMHBIX IPOAYKTOB;

naHHbIX 00 agile-koMaHzmax W WX 4ieHaX, pa3padaThIBAIOLINX PEIH3bl. KOMAaH/BI,
COTPYIHUKH-YJIEHBl KOMAHJ, UX POJIM B KOMaHJE, AOJUKHOCTH, NPOHIEHHOe O0y4YeHHe,
CHAHHBIE HK3aMEHbl M WX pPe3yJbTaThl, NaHHbIE O NPEAIIECTBYIOLINX IEpPeXoaax
COTPYOHUKOB MexAy agile-koMaHIaM W H3MEHEHHe NOJIKHOCTEH, MepeueHb PEeJ30B,

HaJl KOTOPBIMH paOOTaIN COTPYAHUKH;

KOJINMYECTBE KPUTHUYCCKUX I[G(I)GKTOB 110 KI/I6ep6630HaCHOCTI/I, BbIABJICHHBIX Ha MPUEMO-

CAATOYHBIX HCMBITAHUSAX BCEX MPEABIAYLINX PEIU30B NPOrPAMMHBIX IPOAYKTOB,

AAHHBIX O JOKYMCHTAllUU Ha PECIU3bI (ee o0BeM U HUEpapXHsd CTPaHHUL, YHUCJIO MONBITOK U

JaThl €€ COTJIACOBAaHUH JKCIIEpTaMHU KHOEepOe30MacHOCTH M MHBIMU COTPYIHUKAMH);

JaHHBIX 00 HCXOOAHOM KOIE€ PECIU30B (I/ICHOJ'IBSOBaHHbIe A3BIKH, KOJIHYCCTBO MOI[y.]'IeI\/'I,

0o0BeM KON, KONMMYeCTBO (DYHKIIUH, METOIOB, KJIACCOB, IEPEMEHHBIX, (haiiiioB),

JAaHHBIX O KOAMPOBAHUH PEIH30B (YUCIIO MOMBITOK COOPKH, KOJUYECTBO BO3HHKABIIUX
omHnOOK M MPEOyNpeXACHUH MPU MONbITKaX COOPKH, 00BEM KOAA, OTHPABIIEMOro Ha

cOOpKy, KOMM4YeCTBO (PYHKUINH, METOZIOB, KJIACCOB, IEPEMEHHBIX, (aiiioB);

JaHHBIX O TECTHPOBAHUU PENU30B (YHUCIO TMOMBITOK MPOXOXKIACHHUS AaBTOTECTOB,
HArpy304HOro M (PyHKLHMOHAJBHOTO TECTUPOBAHHs, OObEM KOZAA, OTIPABIIIEMOrO Ha

TECTUPOBAHHUE, KOJIMYECTBO (PYHKLNH, METOZIOB, KJIACCOB, MEPEMEHHBIX, (HaiiioB);

JaHHBIX O MPOXOXKICHUU MPOBEPOK CUCTEMOMN CTATUYeCKOro M AMHAMHYECKOTO aHaan3a
HA TPEeAMET HaNM4Us YsI3BUMOCTEH B penusax (YUCIO U TUIbl OOHAPYKEHHBIX
ySI3BUMOCTEH, pe3ysIbTaThl HX OTMETKH pa3paboTYMKaMH PEM30B B CHCTEME Kak true-
positive/false-positive, 0ObeMBbI KOAa, OTIPABIAEMOTO Ha COOPKY, KOJMUECTBO (PYHKIHUA,

METOJIOB, KJIACCOB, MEPEMEHHBIX, (PaiiyioB);

OaHHBIX 00 OOHApPYKEHHBIX TOCJE€ BbIBOJA B TMPOMBIIUICHHYK) JKCILTyaTallUIO

YSI3BUMOCTSIX B MPENBIOYLINX PENN3ax MPOrpaMMHBIX MPOAYKTOB (HOMEp peim3a, naTta



OOHapy KeHHsI, CO3ABIINHN YSI3BUMBIHA KOJ pa3padOTUHK, THI YS3BUMOCTH, KPUTHYHOCTD

ySI3BUMOCTH, KTO OOHAPYKII YS3BUMOCTb ).

[0023] Hanee na »srtame (102) ocymecTBisiercss 00pabOTKa TMONYYEHHBIX IaHHBIX C
MOMOIIBI0 MOJZIETH MaIMHHOTO 00ydenus (MO), HanpuMep, HO HE OTPAaHUYHBASICh, C TIOMOLIBIO
aJIrOpUTMa MAIIUHHOTO OOy4eHMsI Ha 0a3e kiaccudukaTopa ciydaliHOro Jyieca (aHri random

forest).
[0024] B xone 06paboTku aIropuT™M MAaIIMHHOTO OOYYEHUS BBITOTHSIET:

— Ha stane (103) pasgeneHne WMIOPTUPOBAHHBIX MAHHBIX HA KaTErOpHAJbHBIE U

YUCJICHHBIC ICPEMCHHBIC

— Ha stane (104) npeoOpasoBaHe MOJYYEHHBIX MEPEMEHHBIX, P KOTOPOM BBIITOJIHSAETCS
BEKTOPH3AIMsI  KAaTerOPHAJbHBIX  IMMEPEMEHHBIX W  HOPMAJIM3alUs  YHCICHHBIX

MEPEMEHHBIX;

— Ha stane (105) KOHKaTeHaluIO MpeoOpPa30BaHHBIX NMEPEMEHHBIX U MOCTPOEHHE Ha HX
OCHOBE BEKTOPA, COOTBETCTBYIOLIETO OLICHMBAEMBIM PEJTU3aM, HaXOSIIUMCS B CTATyCaXx,

NPpEACCTBYOIIUX IPUEMO-CAATOYHbIM UCIIBITAHUAM,

— Ha stane (106) knaccupuKaImo ¢ MOMOIIBIO MOJYYEHHOTO BEKTOpPa KaKIOrO peins3a C
MNPUCBOCHUEM CTCTICHHU BCPOATHOCTHU BO3HUKHOBCHUSA KPHUTHYCCKUX I[G(I)GKTOB I10
KnOepOe30MmacHOCTH Ha MPHEMO-CAATOYHBIX HCHBITAHUSX PEITU30B NPONYKTOB. Jlist
COOTBETCTBYIOLIIETO PENN3y BEKTOPA, BBIUUCISAETCS YHUCIEHHAs OLIEHKA BEPOSITHOCTU
BO3HHKHOBeHUs1 aedekra (uucno ot 0 mo 1). [lamee UncieHHON OIEHKE NOOABISAETCS
Ka4ueCTBCHHAA: BbICOKaﬂ/CpeI{Hﬂﬂ/HI/ISKaﬂ BEPOATHOCTD (COHOCTaBJ'IeHI/Ie MNPpOUCXOAUT B

COOTBETCTBHUH C AMana3zoHamMu, Harpumep, 0,8-1=BbIicoKast).

[0025] 3asBIeHHOE TEXHHYECKOe pemeHue oOecrneynBaeT HOBYIO  BO3MOXKHOCTB
aBTOMATH3MPOBAHHOW  OIIGHKH yPOBHEH pHCKa  KHOepOEe30MmacHOCTH,  IMOPOKAAEMbIX
NesITeIbHOCTHEIO) TPOAYKTOBBIX agile-koMaHn, W WX Kiaccuukanuu Ha COOJTIOAOMINX B
BBICOKOM, CpeIHEN U HU3KOH cTerneHn TpedoBaHus 1Mo KnbepOe30nacHOCTH MpH pa3padoTKke MU
NPOTPAMMHBIX MPOAYKTOB, TIO3BOJSIET ABTOMATHYECKH (POPMHUPOBATH CIHCOK PENN30B,

OTCOPTHPOBAHHBIN MO CTEMEHH MOPOKIAEMOr0 HMHU pUCKa KNOepOe30macHOCTH.

[0026] Hcnonb3oBaHre  TakOro  COHMCKa  JKCIEPTOM  KuOepOe3omacHOCTH IS
NpUOpPUTE3ALIMN CBOUX 3adaY, IPUBOAUT K BBIABJICHUIO PUCKOBAHHBIX PCJIUM30B Ha 60.]'[66 pPaHHHX
CTaUsIX UX CO3JAHHsI, SKOHOMHH TPYI03aTpaT SKCIEPTOB KNOepOe30macHOCTH U WiIeHOB agile-

KOMaHZ MpH OJHOBPEMEHHOM CHIKEHHH YPOBHS PHCKOB KHOepOe30macHOCTH MPEAIpHSITHS,
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MOPOYXKIAEMBIX JESITEIbHOCTBIO MPOAYKTOBBIX agile-KOMaHA, CHIDKEHHIO BPEMEHU pPa3paboTKu

MIPOrPAMMHBIX MPOIYKTOB.

[0027] Ha ®ur. 4 npencrasneH npumep oOIIero BUAa BBIUUCIUTENbHOW cucteMsl (300),
KOoTOpast obOecreumBaeT pealM3alUI0 3asABJIEHHOTO Crnocoda WM  SBJISIETCS  HYacThIO
KOMITBIOTEPHOH CHCTEMBI, HAIlpPUMEp, CEPBEPOM, IIEPCOHANBHBIM KOMIBIOTEPOM, YACTHIO
BBIYUCIIUTENFHOTO KjacTepa, 00padaThIBAIOLINM HEOOXOAUMBIC NaHHBIE IUISI OCYINECTBJICHUS

3asBJICHHOIO TEXHUYECKOTO PCIICHUA.

[0028] B ofmem cnyuae, cucrema (300) comepXUT OOBEnUHEHHbIE OOIIEH IIMHON
WH(POPMALIMOHHOTO OOMEHa ONHMH WJIM HECKOJIbKO Tiporeccopos (301), cpeacTBa maMsiTH, Takue
kak O3Y (302) u I3V (303), unrepdeticel BBoma/BeiBoga (304), ycTpoiicTBa BBOIA/BBIBOIA

(1105), u ycrpoiicTBo mist cereBoro B3aumoneiicraus (300).

[0029] ITpoueccop (301) (Mau HECKOJIBKO MPOIECCOPOB, MHOTOSIEPHBIN MPOLECCOp U T.11.)
MOYKET BBIOMPATHCS M3 ACCOPTUMEHTA YCTPOMCTB, MIMPOKO MPUMEHSIEMBIX B HACTOSINEE BPEMS,
Apple™

HampuMep, Takux mpousBoxuTeneil, kak: Intel™, AMD™ Samsung Exynos™,

2 2

MediaTEK™, Qualcomm Snapdragon™ wu t1.m. Ilog mnpomeccopoM WIH OAHUM U3
UCTIONIb3YeMBIX TpoueccopoB B cucrteMe (300) Taxxke HEOOXOOMMO YUYUTBIBATH IpaduuecKuit
npoueccop, Hampumep, GPU NVIDIA wmu Graphcore, Tunm KOTOPBIX TakKiKe SIBJISIETCS
MPUTCOIHBIM JJIsl TIOJIHOTO WJIM YaCTHYHOI'O BBIMIOJHEHHS CIIOC00a, a TAaKKe MOXKET MPUMEHSTHCSI
1Jisi OOy4eHUs] U MPUMEHEHHsI MOJIeell MALTMHHOTO 00yYeHHsI B PA3INYHbIX HHPOPMAIIMOHHBIX

CHCTEMAX.

[0030] O3Y (302) mpencraBnsier coOOil OMEPATHBHYIO MaMsITh W MPEAHA3HAYEHO IS
XpaHEHHsI UCTIONHAEMBIX rpoueccopoM (301) MamMHOYUTAEMBIX UHCTPYKLUUH ISl BBIMOJIHEHUE
HEOOXOMUMBIX oOmepanuil 1o Jjorudeckor obpadorke manubx. O3V (302), kak mnpaBuio,
COIEPKUT HCIIOJNHSEMblE WHCTPYKIHMU OINEPALMOHHOW CHCTEMBl M  COOTBETCTBYIOLIHX
NPOTPAMMHBIX KOMIIOHEHT (IIPHJIOKEHUS, TPOrPaMMHBbIE MOAYJH | T.11.). [Ipu 3TOM, B KauecTBe
O3Y (302) moxer BBICTYNAaTh JOCTYIHBIH O0BEM mNaMATH TrpaUIecKOd KapThl WU

rpapU9eCcKOro mpoueccopa.

[0031] I13VY (303) npexncrasisier coOoi oxHO MK O0Jiee YCTPOMCTB MOCTOSIHHOTO X PAHEHUS
IaHHBIX, Hanpumep, skecTkuil auck (HDD), TBepaorenbHblil HakonuTeab AaHHBIX (SSD), ¢ua-
namsite (EEPROM, NAND wu 1.1.), ontuueckue Hocutenu unpopmauuu (CD-R/RW, DVD-
R/RW, BlueRay Disc, MD) u ap.

[0032] Jnsa opranuzaumu padoTbl KOMIIOHEHTOB cucTeMbl (300) u opraHm3anuu padoThI

BHEIIHUX MOAKJIIOYaEMbIX YCTPOWCTB MPUMEHSIOTCS pa3inyHble BUAbI nHTepdeticoB B/B (304).
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Beibop  cooTBercTByROIIMX  HMHTep(EHCOB  3aBHCHT OT  KOHKPETHOTO  HMCIIOJHEHHS
BBIYUCIUTEBHOTO YCTPONCTBA, KOTOPBIE MOTYT MPENCTaBIATh COOOH, He orpannumBasich. PCI,
AGP, PS/2, IrDa, FireWire, LPT, COM, SATA, IDE, Lightning, USB (2.0, 3.0, 3.1, micro, mini,
type C), TRS/Audio jack (2.5, 3.5, 6.35), HDMI, DVI, VGA, Display Port, RJ45, RS232 u T.1iw.

[0033] s obecrieueHusi B3aMMOCHCTBUS TOJIb30BATENSI C BBIUYHUCIUTEIBHOW CHCTEMOM
(300) mpumensirorest pasnuusble cpeactsa (305) B/B mHdopmaunu, Hampumep, KiaBuaTypa,
aucIie (MOHUTOpP), CEHCOPHBIM AMCIUICH, Tad-Taj, JHKOWCTHK, MAHUIYJIATOP MBIIIb, CBETOBOE
nepo, CTHIIYC, CEHCOpHAas MaHeNb, TPEeKOOJ, TUHAMHMKH, MHUKPO(OH, CPEeNCcCTBa IOIOJHEHHON
peanbHOCTH, ONTHYECKHE CEHCOpPBI, IUIAHIIET, CBETOBbIE WMHIMKATOPBI, MPOEKTOpP, Kamepa,
cpeacTtsa OMOMeTpUYeCKOH uaeHTH(UKAIMU (CKaHep CEeTYaTKU TJla3a, CKaHep OTIEYaTKOB

najbueB, MOAYJIb paClliO3HaBaHUs FOJ'IOC&) H T.IIL

[0034] CpenctBo cereBoro B3aumopeiictBust (306) oOecneumBaer mepenady IaHHBIX
MOCPENCTBOM BHYTPEHHEH WM BHEIIHEH BBIMUCIUTENBHOW ceTH, Hampumep, HHTpaner,
Hurepner, JIBC u .. B xayectBe onHOro win 6osee cpencts (300) MOKET UCTIOIB30BATHCS, HO
He orpanuumBarbes: Ethernet kapra, GSM monem, GPRS monem, LTE monem, 5G mozgem,

MoayJb criyTHukoBol cBsi3u, NFC monyinb, Bluetooth n/umn BLE monyne, Wi-Fi monyne u np.

[0035] IlpencraBnenHble MaTepuanbl 3asBKH PACKPBIBAIOT IMPEANOYTUTENbHBIE MPUMEPHI
peanusaliy TEXHUYECKOrO PELIEHUs U He AOJIKHBI TPAKTOBATHCS KaK OIPaHMYUBAIOLINE UHBIE,
YaCTHBIE MPUMEPBI €ro BOIUIOIIECHUsS], HE BBIXOAAIINE 3a MpeAenbl UCIPAIIUBAEMON NMPABOBON
OXpPaHbl, KOTOpPBIE SIBJISIOTCS OYEBHIHBIMU U CHELMAJHCTOB COOTBETCTBYIOIIEH oOjacTu

TEXHUKH.
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DPOPMYVYIJIA

KoMmneroTepHo-peanu3yemblii  Crmoco0  OLEHKHM  BEPOSTHOCTHM  BO3HHUKHOBEHHUS
KPUTHYECKUX Ae(EeKTOB MO KuOepOe30mnacHOCTH Ha NPHEMO-CAATOYHBIX HCIBITAHUAX
peNn30B MPOAYKTOB, BLINOJIHIEMBIN C IOMOILBIO, [0 MEHbILEN Mepe, OAHOTO MPOoLeccopa

U COAEp KaIlUN 3Tambl, HA KOTOPBIX:

NOJIy4AKOT JaHHBbIE, conepkamue HHOOPMAIMI0, MO MEHbIIEH Mepe, O penmu3ax
MPOrPaMMHBIX MPOIYKTOB, HAXOSIIMXCS B CTATycax pa3spabOTKH, MpPEIIIeCTBYOIINX

MPUEMO-CHATOYHBIM UCIIBITAHUAM,

OCYINECTBIISIFOT 00pabOTKy TOJyYEHHBIX HAHHBIX C TMOMOINBI0 MOJEIH MAITHHHOTO

obyuenust (MO), mpudeM B X0l1e YKa3aHHOU 00pabOTKU BBITIOTHSIOT:

o) pa3aciiCcHUuE HUMIIOPTUPOBAHHBIX HJAHHBIX Ha KaTCropuajJbHbIC W YHCJICHHBIC

NIEPEMEHHBIE;

0] npeo6pa3013aHI/Ie MOJIYUYCHHBIX TNEPEMCHHBIX, TIMPU KOTOPOM BbIIIOJIHACTCSA
BCKTOpHU3allUA KAaTCroOpHuaJIbHbIX TEPEMEHHBIX W HOPpMaJIU3alvsd YHUCJICHHbBIX

NIEPEMEHHBIX;

O KOHKaT€HAaILHIO HpeO6paSOBaHHbIX NEPEMCHHBIX U MOCTPOCHUE Ha HX OCHOBE
BCKTOpa, COOTBETCTBYHOLICTO OLICHUBACMBIM pPEIN3aM, HAXOOAIUMCA B CTaTyCaXx,

NpeaAECTBYOUNX TPUEMO-CAATOUYHBIM UCITBITAHUAM,

0 KJacCU(UKALMIO C TIOMOLIBIO TMOJYYEHHOrO BEKTOpa KaKIOro penusa C
MPUCBOEHUEM CTEINEHU BEPOSITHOCTH BO3HUKHOBEHHS] KPUTUYECKUX Ne(PEKTOB MO

knOepOe30macHOCTH Ha MPHEMO-CAATOUHBIX HUCITBITAHUSX PETH30B MPOAYKTOB.

Crmoco6 mo 1.1 XapakTepusyroIIWics TeM, 4YTO 0O0padoTKa TMOJyYEeHHBIX JAHHBIX
OCYIIECTBISIETCS C TIOMOIIBI0 MOJENIH MAaILIMHHOTO OOy4eHus Ha Oas3e kiaccupukaropa

ciy4daitHoro Jyieca (random forest).

Crocob 1o 1.1 xapakTepusyromuiicst TeM, uto Mozenb MO npenBaputeasHo 0OyHaroT Ha
UCTOPUYECKHUX AAHHBIX O MOJYyUYEHUH KPUTUYECKUX Ae()EeKTOB Mo KHOepOe30macHOCTH Ha

NMPUEMO-CAATOYHBIX UCIBITAHUAX PEIU30B MPOrpaMMHBIX MMPOAYKTOB.

Crmoco6 mo m.1 xXapakTepusyroIIHWiics TeM, 4YTO OoOpadoTKa TMOJyYeHHBIX JaHHBIX

OCYIIECTBIISIETCS C TIOMOIIBIO aHCAMOJIsT HEHPOHHBIX CETEH.



Crocob mo m.1 XapakTepH3yIOLUHACS TE€M, YTO TOJy4YaeMble NAHHBIE JOIMOJHUTEIBHO
comep:kaT MHPOPMALIMIO O 3aMUCIX O 3a]a4ax KaTeropuu Peju3 B CUCTEME YIIPABIICHHS
3aJa4aMi Ha pa3paboTKy, BKJIOUAIOLIYIO B ce0si: HOMEp, THUII, BAXKHOCTh, CTAaTyC, BPeMs
CO3aaHus1, BPEMsI B3sATUA B pa60Ty, BpEMA OTMETKHU KaK PCLICHHOI'0, CIIMCOK 3aBUCHUMBIX
3anmuced O 3a7avax M TUIMbI 3aBUCUMOCTEH, CIHUCOK 3aBUCSIIMX 3aIMUCAX O 3aJadax U

THUIIBI 3ABUCUMOCTEM.

Cnocob mo m.1 XapakTepHu3yIOUIUHACS TE€M, YTO MOJydYaeMble NAHHBIE JOMOJHUTEIBHO
comepskaT HHPOPMAIHIO O KOJMUYECTBE KPUTHUECKHUX Ne(eKTOB Mo KudepOe30macHOCTH,
BBIBJICHHBIX Ha HNPUEMO-CAATOYHBIX HUCIBITAHHUAX BCEX TMNPCABIAYIIUX PEIU30B

IIPOrPAMMHBIX MPOIYKTOB.

CucremMa OIGHKH BEPOSITHOCTH BO3HMKHOBEHHMS KPHUTHYECKHX Ae(PEKTOB IO
KnOepOe30macHOCTH  Ha  NPUEMO-CIATOYHBIX — HCIBITAHUSIX — PENU30B  MPOAYKTOB

cozepKalasi:
10 MEHBIIIEH MePE OUH MPOLIECCOP;

IO MEHbLIEH Mepe OJHY MaMATb, COCJUHEHHYIO C MPOLIECCOPOM, KOTOpas COAEPIKUT
MAIlMHOYUTAEMble WHCTPYKLHH, KOTOpbl€ NPU HUX BBINOJHEHUH IO MEHbIIEH Mepe

OITHUM TPOLIECCOPOM O0ECIIEUHBAIOT BBITOJIHEHHE crioco0a 1o Jirobomy u3 .. 1-6.



YEPTEXW K ONMUCAHUIO.

101
MOJIyYAKOT JAHHBIC

!

102
OCYIIECTBILIIOT 00PaboTKyY

TOJTYYCHHBIX JAHHBIX C [IOMOIIBIO
MOJCIH MAIMHHHOTO OOYICHHS

\4

103
Pa3acIcHIE HMITIOPTUPOBAHHBIX
JAHHBIX

!

104
MPeoOPA30BAHUEC ITOJTYUCHHBIX
TIEPEMEHHBIX

\4

105
KOHKATCHAIMIO MPEOOPa30BaHHbBIX
NEPEMEHHBIX H MOCTPOCHHME HA HX

OCHOBE BEKTOpa

106
KJIACCH(PHKALUIO C TOMOIIBIO
MOJTYYICHHOTO BEKTOPA KAsKIOTO PEITH3a

Qur. 1

100



dur. 2



A

b

be3 3amedann

L 3aMeyaHueM

dur. 3



TIponeccop O3y 3y
301 302 303
a A
A i
Tvma
5 i
v ¥ ¥
Hnrephetice: B/B Cpencrsa B/B Cpeactso CETEBOTO
304 305 B33HMD3£E)€6HCTBH$

300

dur. 4




OTYET O IATEHTHOM IIOMCKE  [HOMep eBpasHiicKoii 3asBKu:
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EATIK) 202092870

[A. KJTACCH®UKALSA NPEIMETA W30BPETEHHSI:
GOGF 11/36 (2006.01)
GO6N 20/00 (2019.01)
GOGF 17/16 (2006.01)

CornacHo MexayHapoAHO# maTeHTHOM kiaccugukaimy (MIIK)

B. OBJIACTD ITOHUCKA:

[IpocMOTpEHHas AOKyMeHTauus (cucTeMa kiaccudukaumu v unaekcesl MIIK)
GO6F 11/00-11/36, 17/00-17/16, GO6N 20/00, 99/00

DnexTpoHHas 6a3a JaHHBIX, UCIIOB30BABILAACH TIPH MIOHCKE (Ha3BaHue 6a3bl M, €CIH, BO3MOXKHO, HCIIOJIb3YEMBIE IOMCKOBBIE TEPMUHDI)

ESP@CENET, K-PION, PAJ, RUPTO, USPTO, WIPO, GOOGLE, EATIATUC
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[_—_l TMOCJICAYIOIHE JOKYMEHTHI YKa3aHbl B ITIPOIOJIKCHAH

«T» - 6onee Mo3HMI JOKYMEHT, ONyGIHKOBaHHBIM NOCIE JaThl IPHOPHTETA H
NpPUBEACHHBIN /1A MOHWMAHHUA H300peTeHUS

«X» - IOKYMEHT, UMerouii Haubolee 6J1M3KOE OTHOLIEHHE K NPEIMETY MOUCKA,
nopoyvatuii HOBU3HY WIH H300peTaTeNbCKHii yPOBEHSB, B3ATHIA B OTAC/IBHO-
CTH

«Y» - ZOKYMEHT, MMeloLHii Hanbonee 61M3K0e OTHOIICHHE K NPEAMETY NIOHUCKA,
nopoyaumi 300peTaTenbCKuii yPOBEHb B COUCTRHUM C APYTHMH JOKYMEH-
TaMH TOH XK€ KaTErOpUH

«&» - IOKYMEHT, ABIAIOLIMICA NaTCHTOM~aHaJIOTOM

«L» - NOKYMEHT, MPHUBEACHHEIH B APYTUX LIEIAX

* Oco6ble KaTEropHH CCHIOYHBIX JOKYMEHTOB!

(«(A» - JOKYMEHT, ONpeAcsAIouIyii oOIHH ypOBEHb TEXHHKH

«D» - IOKYMEHT, IPUBEACHHEIH B €BPa3HIiCKOH 3as1BKe

«E» - Gonee panHM IOKyMEHT, HO OITyOIHMKOBAHHEIH Ha 1aTy NoaaYu
leBpa3uiCKOM 3a9BKH WIH 110CIIC HEe

«O» - IOKYMEHT, OTHOCALIMIICA K YCTHOMY PacKphITHIO, 3KCIOHHPO-
BAHHIO U T.I.

"P" - TOKyMEHT, OIyGIMKOBAaHHBIH 40 JaThi IOAA4H €BPA3HACKOH
3ajABKH, HO NOCJIE JAThl HCAPALIUBAEMOTO NPpHOpHTETa"

Jlata nposenenus narentroro moucka: 14/05/2021
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