OT3bIB OOPUIINAJIBHOI'O OIIIIOHEHTA
Ha AuccepTalnoHHyo paboty PesnunkoBa KoncranTtuna I'eopruesuua
«Pa3paboTka METOJIOB U AJITOPUTMOB CUCTEMBI YIIPABIEHUS BEO-TIPUI0XKEHUSIMHU C
YHHUBEPCAIBHOM CTPYKTYpOU 0a3bl JaHHBIX», IPEICTABICHHYIO Ha COUCKaHHE YUEHOU
CTEIIeHU KaHIUaTa TeXHUUECKUX HayK 10 CIEeUaIbHOCTH

2.3.1. CucTeMHbIH aHaK3, yIpaBieHue U 00paboTka HHGOpMaIlUU, CTATUCTHKA

AKTYaJIbHOCTb TeMbl JUCCEPTALHHU

HuccepranuonHas pabota Pesnukosa K.I'. mocBsiiieHa penieHuio BaXXHOW HAy4HO-
TEXHUYECKOW 3aJadli — TIOBBIIMICHHI0 3(G()EKTHBHOCTH CHCTEM YIIpaBIeHUs BeO-
npuinoxkerusmu  (CYBII). B ycioBHSX CTpeMHTENBHOrO pPOCTa KOJIMYeCTBa BeO-
MIPWIOKEHUH U YCIOKHEHHSI WX JIOTHKH, CYIIECTBYIOLIUE pelleHUs (KaK KJIacCHYecKue
CMS, Tak u Headless-cuctemMbl) AeMOHCTPHUPYIOT OTPaHUYEHHS: OHHU JIHOO MKECTKO
NPUBSI3aHbl K KOHKPETHOM CTPyKType ©0a3bl MJaHHBIX, JUO0O TpeOyroT IIyOOoKUX
TEXHUYECKUX 3HAHWH IJIT HACTPOWKH U MonepHu3anuu. HeoOXOIUMOCTh aganTaluy K
3apaHee HEM3BECTHBIM TPEOOBAaHUSM U HHTEIPALMUA C HHTEIUIEKTYaJIbHBIMH MOIYJISIMU
(HelipoHHBIE CETH, BHEIIIHHE CEPBUCHI) 0OOCHOBEIBAET aKTyaIbHOCTh TEMBI UCCIIEIOBaHMS,
HAIIPABJICHHOTO Ha CO3JaHue TMOKOW, aJanTUBHOM W MPOU3BOIMUTEIBHON apXUTEKTYPBI
CYBIL

Hay4ynasi HoBHU3HA

B nuccepTanuu noydeHsl CleIyolye HOBbIE HayYHbIE PE3yJIbTaThl:

1. Creumamu3upoBaHHasT MOJIEIh CHCTEMBl YIPaBICHUS BeO-IPUTIOKEHUSIMU,
OTJIUYAIOIIAsICSI BCTPOSHHOM ITOANEPIKKOM afaliTUBHBIX U aBTOMAaTU3UPOBAHHBIX MOTyJIeH,
YTO IIO3BOJISIET CHUCTeMe (DYHKIIMOHMPOBAaThH B YCJIOBHUSX H3HAYAJIBHO HEU3BECTHOMN
IIpeaMETHOM 00acTu.

2.  VYHuBepcaipHas  CTPyKTypa 0a3bl  JaHHBIX, Oasupyrolmasics  Ha
MonuunuposanHoit EAV-monenu. E€ HOBHU3HA 3aK/Ito4aeTcs B OTKa3e OT MOJAEPHU3ALNU
busngeckort cxembl BJ] mpu WU3MEHEHMM JIOTMYECKOH CTPYKTYpBl CYLIHOCTEH, YTO
JIOCTUTAETCs 3a CYUeT XpaHEHWs METaJaHHBIX M 3HAUE€HWW B CHEHUATU3APOBAHHBIX

tabnunax ¢ JSON-dopmaTom.



3. Meton KOHGUIypUpOBaHHUS CIIEHAPUEB IPOLECCOB, BKITIOYAOINUN BU3YaTbHBIH
pPENaKTOp CBSI3eM U MEXaHU3MBl UHTETPALIMA CBEPTOYHBIX HEUPOHHBIX CETEl M BHEIIHUX
MOJIyJIeH ISl UHTEIIEKTY aJIbHOU IONNEPKKY IPUHATHS YIIPaBIEHUECKUX PeIIeHUH.

4.  AnroputM  (QOPMHpPOBAaHUS  HaHHBIX, [O3BOJSIOIIAN  OCYLIECTBIIATH
BU3yallM3allkIo, TpaHC(OpMaLKIO ¥ aHaIK3 HHPOPMAIIUU Ha OCHOBE 3apaHee HEU3BECTHOM
ApXUTEKTYPbI CYLIHOCTEH, UTO ITOBBIIIAET CKOPOCTh U KaU4eCTBO pabOTHI pa3paboTUUKOB U
aJIMAHUCTPATOPOB.

IIpakTHyeckasi 3HAYUMOCTh

PazpaboTanHoe B pamMkax [OWCCEpTalldd IporpaMMHOe obecredyeHne (CHCTeMa
yHpaBlIeHHUs] BEO-NIPUIOKEHUSIMH) BHEAPEHO B NEATENBHOCTh psna opranmzanuii: OO0
«AUTHU Komdopr» (SCADA-cucrema), BY3 BO «Boponexckuit obmacTHOMH
OHKOJIOTMYECKMH OucraHcepy» (OuarHoctvka 3aboneBanuit), AO  «OkcmobaHK»
(ympaBieHHe cepBHCaMM), a TakXe B oOpasoBaTenbHBIH mmpoliecc BI'TY u BI'Y. Dro
IIOATBEPXKAAET MPUKIATHYI0 LEHHOCTh PabOThI M BO3MOXXHOCTH €€ MCIIOJIL30BAHUS B
pas3Iu4YHBIX chepax (IPOMBIIUIEHHOCTh, MEIUIINHA, QUHAHCHI, 00pa3oBaHue). Pe3ynbraTsl
MCCIIEIOBAHUS TOBEIEHBI 10 IPAKTUUECKON peanu3allii B BUIe IPOrpaMMHBIX MOIYJIeH U
3alUIIEeHB] CBUIETENBCTBAMU O T'OCYIapCTBEHHOM perucTpamuu mporpaMm mjist DBM.

JocToBepHOCTH M anpobanusi pe3yabTaTOB

JIOCTOBEPHOCTh  IOJYYEHHBIX pe3yJbTaTOB IOATBEPKIAETCS  KOPPEKTHBIM
UCII0JIb30BaHUEM METOJIOB CHUCTEMHOI'O aHaju3a, TEOPUH yIpaBICHUs, MaTeMaTHIeCKOM
CTaTUCTHKH, a TaKXKe YCIIeIIHOMN ampobariieii Ha MHOTOYUCIIEHHBIX MEXIYHAPOIHBIX M
BCEPOCCUUCKUX HAy4dHBIX KOHGepeHIusX. OCHOBHBIE IIOJIOKEHUS THCCEPTAIHH
OITyOJIMKOBAHBI B 25 HAy4YHBIX paboTax, B TOM YUCJIEe B U3[IaHUIX, PEKOMEHIOBaHHBIX BAK
P®, u uznanuu, uHIeKCUpyeMoM B Scopus. ABTopedepar B MOJHON Mepe U TOCTOBEPHO
OTpaXkaeT COIepKaHUE AUCCEPTALINH.

OueHka coep:kaHusl AUCCEPTALNHU

JluccepTaniis COIEpP)KUT BBeleHWe, YeThIpe TIJIaBbl, 3aKJIIOUeHHe, CIIHCOK
nuTepatypel U3 149 HauMeHOBaHWW W NPWIOXKEHUS (3 CBUAETENIHCTBA O PETUCTPALNH
nporpaMmM OBM u 8 aktoB BHenpeHus). CTpykTypa pabOTBHI JIOTMYHA U OTPaXaeT

IIOCJIENOBATCIIBHOCTE PEIICHUA ITIOCTABJICHHBIX 3a1a4.



B BBemeHMM NPUBOIUTCS aKTyalbHOCTH TeMbI, (DOPMYIHPYIOTCS LEeNh U 3amadu
IUCCepTallMOHHOW paboThl, OTMEYEHBl Hay4dHas HOBU3HA, pe3yJbTaThl BHEAPEHUS WU
arpoOaIuy.

B nepBoii riaBe mpoBeneH IiyOOKUM CHUCTEMHBIN aHanmu3 cyinecTByromux CMS u
CVBII, BbIfBIEHBI UX HEIOCTATKH, YTO II03BOJIMIIO YETKO CHOPMYTHUPOBATH IeTh U 3a1auu
WCCJIeIOBaHMUS.

Bo Bropoil rmaBe (opmain3oBaHa CIEeUUATH3UPOBaHHAs MOJENb, IpeIoXKeHa
yHUBEpCalbHas CTPyKTypa 0a3bl HaHHBIX, [PUBOAUTCS alTOPUTM (HOPMUPOBAHUS
O0BEKTOB TaHHBIX U METOJbI KOHGUTYPHUPOBaHUS CIeHapUsMHU IporeccoB. OTMedaeTcs
HCITIOJIb30BaHUE PEKYPPEHTHOTO METO/a HAUMEHbBIINX KBAJPaTOB B YaCTH ONTHMHU3AIINH
pabOTHI KOHTPOJLIEPOB IS TIOUCKA, (QUITBTPALIAN, COPTUPOBKHU U IPYTHX.

Tperpss TnaBa IIOCBSIEHAa BOIpOcaM IPOrpaMMHOM —peajiu3allid, BBIOOPY
TexHojorudeckoro creka (Symfony, Vue, MySQL), onmcaHuio KIIHOYEBBIX MOIYJEH U
IEMOHCTpalusl Habopa pasIuMYHbIX JAWHAMUYHBIX UHTepdeicoB i  paboTeI
aIMUHHUCTpaTOpa pa3pabOTaHHON CHCTEMBI.

YerBepras riiaBa JeMOHCTPUPYET ampoOaIliio CUCTEMBI Ha PealIbHBIX MIPHUMeEpax, B
TOM YHCJIE C KUCIOJIH30BAHUEM IONKIIOUAEMbIX MOIYJIEH C MPUMEHEHHEM CBEPTOYHBIX
HEMpPOHHBIX ceTel, U COAEPKUT CPAaBHUTEIBHBIN aHATHN3 C aHAJIOTAMU I10 PSAY 3asiBIEHHBIX
II0OKa3aTelle.

3aKiIo4eHHe COAEPXKUT pe3yJbTaThl HCCIENOBaHUS, OTMEYaloTCs KIIIOUEBbIE
TOCTHXKEHUS.

3ameuyaHus N0 AMccepTALMOHHOMN paboTe

HecmoTpss Ha ofmiee IMOMOXKUTENBbHOE BIleUaTIeHWEe OT paboThl, CUYUTAIO
HEO0OXOIMMBIM BBICKA3aTh CIAEAYIOIINEe KPUTHUECKUE 3aMeYaHus:

1. B monepumsupoBanHoit cxeMe B/ (pucyHok 2.4) 3Ha4eHHUS IOJEH XpaHSATCS B
JSON-dbopmaTe. ABTOp clpaBenMBO OTMeUYaeT YCKOpeHHe paboThl II0 CPaBHEHHUIO C
kinaccuueckodr EAV-monensro, onHako He IPOBOAUT HETANBHOIO aHajiW3a BIIUSHUS
pa3mepa JSSON-mokyMeHTa U ITy OWHBI BJIOXKEHHOCTH HA CKOPOCTH BBIIIOJIHEHUS OllepaLiii,
CIIOXKHOCTH U MPOOJIEMBI MHIEKCAITUH, CCBUTIOUHOHN 1IeTIOCTHOCTHU, CII0XKHOCTHU MOAAEPKKU
HaTUBHBIX SQL-omeparuii. TakuM 00pa3oM 3asBlieHHAas YHUBEPCAIBHOCTH JOCTUTAETCS

LIEHOM OTKa3a OT MHOTHUX MMPpEUMYIIECTB pCHHHHOHHOﬁ MOIOCIIHN.
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2. B riaBe 4 1poBouTCs CpaBHEHHUE Pa3pabOTaHHON CHCTEMBI C aHAJIOTaMH TI0 pamy
TMOKa3aTeNei, HOPMalu30BaHHBIX MO 100-0amibHOM IIKalte, W WTOTOBBIM pe3ynbpTat
(cpentee 3Hadenue) ymyumen Ha 17-35%. OnHako, JaHHOE CpaBHEHHE He OTpa)kaeT, Kak
OTH 3HAYEHHUsI KOPPEIHUPYIOT C DPEAIbHBIMA TEXHHUYECKUMH WIA 3KOHOMMYECKUMMU
METPHKaMH, CBA3aHHBIMH C 3asBJIEHHBIM IIOBBINICHHEM O(G(EKTHBHOCTH B YacTH
TIPUMCHCHUS TIOJIb30BATEIAMU WM aJAMUHUCTPATOPaMH CHCTEM, HaIlpUMep, B OICHKE
TOBBIIEHUS CKOPOCTH pabOThl COTPYJHHUKOB HWIIM CHHJKEHHS CTOMMOCTH BJaJeHHs
CUCTEMOH. Kpome TOro, BO3MOXKHO CTOMIIO OOPAaTHTh BHMMAHHE M HA APYTHE aKTHBHO
pasBuBaronmecs cucremsr (Directus, Contentful, Bubble, Retool) a1 6osee 06beKTHBHOTO
CpaBHEHHS.

3. OrmeuaeMoe CHIKeHHE TPeOOBaHHH K TEXHHYECKHM 3HAHUAM II0Jb30BaTesel
CHCTEM, HENOCTaTOYHO MOATBEpXKIaeT NaHHBIA Tesuc B paboTe. Hampumep, HacTpoiika
CLeHapys Ipolecca KIaccupukauuu usobpaxenuit (pucysok 2.10), BeposATHO, Bee ele
TpedyeT OT aAMMHUCTpaTOpa 6ojiee IIy6OKOTO IMOHMMAHHS TeXHUIECKHXK aCIIeKTOB,
HABBIKOB M OOyuUeHHsS paGOTBI ¢ CHCTEMOM, a aHalM3 MM OLEHKA 3TOTO B paboTe He
OCBelaeTcs.

4. B pasnene 2.4 mpHBORHUTCS METON KOHMUTYPHPOBAHHUS cueHapues (popmyIisl 5-
6), Tle ONHCBIBAETCS CYIIHOCThH IIara IpoIecca He XBATaeT (GopMaNpHOrO ONMCaHUA
rpadoBOM MOZENH Ipoliecca, NpPaBUl BaIMAALlUU CBS3el, HaIlpyMep, IpoBepka Ha
OTCYTCTBHE TYNUKOB UM HEJOCTI)XUMBIX y3110B. He mpesicTaBieHs! criocoOsl 06paboTKu
UCKJTFOYE€HUH U NTapaJlIeNIbHOTO BBIIIOJIHEHNS BETBEH.

5. B pabote BBOAUTCS HOHsITHE "aalTHBHEIX MOyJIei", HO ca6o IIPOCIIEKUBACTCS
TpaHb MEXIY MPOCTO HACTPaUBACMbBIMU (KOHQUTYPHPYEMBIME) MOILYJISIMA U MOMIYJIIMH,
JISHCTBUTEIIFHO ANaNTHPYIOIUMUCS (CaMOM3MEHSIONMMUCS) B OTBET HA W3MEHEHHS
CPEABl Wi NaHHBIX. IIpUMepsl MHTerpanuu aganTHBHBIX MOMIYNEH B NHCCEPTAIlM He
IIpeICTaBJICHBEL.

3aknoueHue

YKa3aHHBIE 3aMeYaHMs HOCAT IUCKYCCHOHHBIM XapakTep M He CHIDKAIOT obILIeit
TIOJIOXKUTEIIPHOM ~ OLIEHKM  JUCCEPTAllMOHHOM paboTel. Jluccepramus Pesnukosa

Koncrantura TI'eoprueBuua sBisieTcss 3aBepIIEHHOM Hay4YHO-KBATH(DHUKAIIMOHHON



paboToH, B KOTOPOH CONEPIKUTCS peIleHHe 3a[add, UMEIoIel 3HaYeHne I Pa3BUTHUS
METOJIOB CO3TIaHusI THOKUX ¥ 3((QEKTHUBHBIX CHCTEM YIPABIIEHHS BeG-TIPHIOKEHHISIMH.
Juccepranust cooTBeTCTBYeT TpeGoBaHMsIM II. 9-14 «I10NOKEHHS O MPHCYKICHUN
y4eHbIX cTeneHein» BAK PO, mpenbsBiseMsIM K KaHIUOATCKUM IUACCEpTalUsIM, a €€
aBTOp, PesnnkoB KoHcTanTuH ["eoprueBud, 3acily)KUBaeT IPHUCYKASHHS YUSHOM CTENeHH
KaHAu[aTa TEXHUIECKUX HayK II0 criequanbHoCTd 2.3.1. CHCTeMHBII aHaus, yripaBieHue

1 00paboTka HHPOPMAIIMH, CTATUCTHUKA.

OduunaabHbIi ONNOHEHT:
IIpodeccop xadenpsl aBTOMATH3UPOBAHHBIX HH(POPMAIMOHHBIX CHCTEM OpraHOB
BHyTpeHHUX ne1 PI'KOY BO «Boponexckuit HHCTUTYT MUHUCTEPCTBA BHYTPEHHUX €T

Poccuiickoii ®enepanum», JOKTOp TEXHUIECKUX HAYK, HOLEHT

OF O4 LOL 6. WI&HI@IH Oner Bukroposuu
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CHGHI/I&HBHOCTB, 1o KOTOpOfI 3allMIINEHA JOKTOPCKas UCCepTaLUs:

05.13.17 - Teopetuueckue OCHOBEI HH(GOPMATHKA

IToutoBsIii anpec:

394065, Poccus, . Boporex, npocnekt IlarpuoTos, 53

OI'’KOVY BO «Boporexckuit HHCTUTYT MUHHCTEPCTBA BHYTPEHHHUX 1ei Poccritckoit
Deneparumy

Kadenpa aBToMaTU3MpOBaHHBIX HHPOPMALMOHHBIX CHCTEM OPraHOB BHYTPEHHHX M€
Tenedon: +7 (473) 247-67-07

E-mail: vrnin@mvd.ru

Oguyuanerorii. onnoneHm coz2nacen HA KMOUEHUE CEOUX NEPCOHANbHOIX OaHHbIX 6

OOKyMeHmbl, CeA3aHHbIe ¢ pabomoll OUCCepmayuoHHO20 Cco8ema, u 0QnbHEUUYIO  UX

obpabomky.
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HHCHE n||
OTHE\L y 3
HB INY

A7
T~V



