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3. CyTb po3po0KH, OCHOBHI pe3yJbTaTH:
(yxp.)

["osioBHa 1z1€s MiAXO.Y, 10 BUKOPUCTOBYETHCS B IPOEKTI, MOJIATa€ y CTBOPEHHI MPUHIUIIOBO

HOBOI apXITEKTypH IHTEJIEKTYaJIbHUX MacIITa0OBaHMX MPOTPaMHO-aNapaTHUX 3aC00iB MOHITOPHHTY
KPUTHUYHHMX OO0’€KTIB HAa OCHOBI 3aCTOCYBaHHs PO3MOAUICHHX CEHCOpHUX Mepex. OCHOBHY yBary
JOCTIKEHb, M0 TPOBOAITHCS, 30CEPEIKCHO HA BAKIMBUX HAYKOBO-TEXHIYHUX MPOOJIEM aHATI3y,
Bepu(ikarii Ta cucreMaru3alii JaHUX reTepOreHHOT TPUPOIH.
B po0oTi BHUKOPHUCTOBYETHCS CyYacHH HAyKOBO-TEXHIYHHMH I1HCTpYMEHTapiii OOpPOOKM BEIMKHX
o0cariB gaHuX, ski B JiTeparypi o0’eanyrorh Tepminom Big Data («Bemwuki mani»). Ile moHsTTS
BKJIIOUae B cebe, 30KpemMa, METOAM IHTENeKTyalbHOI 00poOku nmanux Data Mining, a Ttakox
BUKOPHUCTAHHS MOCTPEISIIHHUX CUCTEM YINpaBisHHS 0azamu AaHux, Tak 3BaHux NOSQL-0a3 manux.
HoBu3zHa naHoro maxoy € pe3yabTaToM 00’ €THaHHS TBOX TEXHOJIOTIH, IO JT03BOJISIE PO3POOUTH HOBI
IHTEJIEKTYaJIbHI METOAM TIMOMHHOTO aHami3y JaHuX Ta BHUCOKONPOIYKTHBHI MacHITaboBaHi
KOMIT'IOTE€pHI 3aco0W, IO pa3oM [O3BOJHMTH CYTTEBO MiABHINUTH €(QEKTUBHICTh aHANI3y Ta
cucTreMaru3alii reTeporeHHUX CEHCOPHUX JaHUX 1, SK Hacil0K, NOKPAIIUTH SKICTh MOHITOPUHIY
PI3HUX KJIaciB KPUTHYHHUX 00’ €KTIB.

B mporeci BukoHaHHS poOOTH Oyn0 po3poOieHO METOAM MaciiTabyBaHHS KOMIT IOTEPHUX
3ac00iB MOHITOPHHTY KPUTHYHUX OO0’ €KTIB, 30KpeMa, CTBOPEHO CTPYKTYpHI CXEMH KOMIIOHEHTIB
3ac00iB MacmITaOyBaHHS CHUCTEMH MOHITOPHHTY, alTOPUTMH B3a€MOJIl CTPYKTYpHUX €JIEMEHTIB
nigcucreM. CTBOPEHO BIANOBIJHI aJTOPUTMU Y CKJIaAl CUCTEMHM MOHITOpUHTY. Po3pobieno meron
YIpaBJIiHHSA KOMITIOHEHTaMM 1H(GOpPMaliiHO-MOHITOPUHIOBOI CHUCTEMU Ta METOAM Kiacugikarii
CEHCOPHHUX JaHUX Y CKJIaIl MIACUCTEMH IHTEIEKTyaIbHOI 00pOOKH JaHUX.

Po3pobneni meroaM Ta MiIXOAM MOXYTh OYTH BUKOPUCTaHI JUIsl CTBOPEHHs 1H(OpMariiiHo-
MOHITOPHUHIOBUX Ta 1H(pOpMAIIIIHO-aHATITUYHUX CUCTEM, CIIPSIMOBAHUX HA ONEPAaTUBHUN MOHITOPUHT
00’€KTIB CIIOCTEPEKEHHS Y PI3HUX MPEAMETHHX Taly3sX.

(poc.)

['maBHas wuaes MOAXOAA, NPEUIOKEHHOIO B IPOEKTE, 3aKI0YaeTcsi B  CO3AaHUU
NPUHIUIAATIBGHO HOBOW  apXHMTEKTYyphl HHTEIUICKTYaIbHBIX MACIITA0MPYEMBIX IPOTPaMMHO-
anmapaTHbIX CpeJACTB MOHUTOPUHIAa KPUTUYECKUX OOBEKTOB HAa OCHOBE MIPUMEHEHMSI paclipeleIeHHbIX
CEHCOpHBIX ceTeil. OCHOBHOE BHHMAaHHWE IPOBOJMMBIX HCCIIEIOBAHUI COCPEIOTOYCHO Ha BaKHBIX
Hay4YHO-TEXHMUYECKUX MpoOJeM aHaiu3a, BepU(UKALMU U CHCTEMAaTHU3alUU JIAaHHBIX Te€TepOreHHOMN
TIPUPO/IBL.

B pabote wucnonbp3yercs COBpPEMEHHBIM Hay4YHO-TEXHWYECKMHA WHCTpyMEHTapuil 00paboTKu
00JbIIMX 00BEMOB JTAHHBIX, KOTOpPbIE B JIUTEpaType o0benuHsaoT TepMuHoM Big Data ( «bonbiiue
TaHHBIE»). DTO TMOHATHE BKIIOYAET B Ce0s, B YaCTHOCTH, METO/bl MHTEJUIEKTYyaJbHOH 00paboTKH
naHHbIX Data Mining, a Tak)Ke HCIOJIB30BaHUE MOCTPEISAIUHHUX CHUCTEM YTpaBieHUs Oazamu
JAHHBIX, TaKk Ha3bIBaeMbIX NOSQL-0a3b1 nanHbIX. HOBHM3HA TaHHOTO MOAX0/a SBISETCS Pe3yJbTaTOM
O0OBETUHEHUST JABYX TEXHOJIOTHH, YTO TO3BOJISIET pa3paboTaTh HOBHIE WHTEIUICKTYaJbHBIE METOJIBI
rTyOMHHOTO aHalM3a JaHHbIX M BBICOKOINPOHM3BOJIUTENbHBIE MAacCIITaOUpyeMble KOMIBbIOTEpHBIE
CpeACcTBa, BMECTE TO3BOJHT CYIIECTBEHHO IMOBBICUTH Y(PPEKTHBHOCTh aHAJIHM3a W CHCTEMAaTH3aIIH
TeTePOreHHBIX CEHCOPHBIX JAHHBIX U, KaK CJIEJCTBHE, YIYUIIUTh KAYeCTBO MOHUTOPUHIA PA3IHUHBIX
KJIACCOB KPUTUUYECKHX OOBEKTOB.



B mpomecce BoimonHEHUsT pabOThl  OBUIM  pa3pabOoTaHBl METOABI MaCIITAOMPOBAHUS
KOMIIBIOTCPHBIX CPCACTB MOHUTOPHUHTA KPUTHYCCKUX OG’LQKTOB, B YaCTHOCTHU, CO3AaHbl CTPYKTYPHBIC
CXEMBI KOMIIOHEHTOB Cp€aAcCTB MaCH_ITa6I/IpOBaHI/I$I CHCTEMBbI MOHUTOPHHTA, AJITOPUTMBIL
BSaHMOI[eﬁCTBHSI CTPYKTYPHBIX 3JICMCHTOB IIOJCHCTCM. C03IIaHBI COOTBCTCTBYIOIIIUEC AJITOPUTMEI B
COCTaB€ CUCTEMBI MOHHUTOPHHIA. Pa3pa60TaH MCTOJ YIIPABJIICHHUSA KOMIIOHCHTaMH I/IH(i)OpMaLII/IOHHO-
MOHHTOpHHI‘OBOﬁ CUCTEMbBI U METOAbI KHaCCI/Iq)I/IKaI_[HH CCHCOPHBIX AAHHBLIX B COCTABC MOACUCTCMBI
HMHTEJUICKTyaJIbHOW 00pabOTKH JaHHBIX.

Pa3pa6OTaHHBIC MCTOABI U NOAXOABI MOI'YT OBITHL KCIIOIb30BAaHEI J11 CO3JaHus I/IH(bOpMaI_[I/IOHHO-
MOHUTOPHUHTOBBIX H I/IH(l)OpMaHI/IOHHO-aHaJ'II/ITI/I‘ICCKI/IX CHUCTCM, HaIIpaBJICHHBIX Ha OHCpaTI/IBHHﬁ
MOHUTOPHUHT 00BEKTOB Ha6J'IIOI[eHI/I}I B Pa3JIMYHBIX IPCIMETHBIX 00J1aCTAX.

(anra.)

The main idea of the approach used in the project is to create a fundamentally new architecture

for intelligent scalable software and hardware for monitoring critical objects based on the use of
distributed sensor networks. The main focus of the research is on the important scientific and technical
problems of analysis, verification and systematization of heterogeneous nature data.
The work uses modern scientific and technical tools for processing large volumes of data, which in the
literature combine the term Big Data. This concept includes, in particular, data mining methods for
intelligent data processing, as well as the use of post-relay database management systems, the so-called
NoSQL databases. The novelty of this approach is the result of the combination of two technologies,
which allows the development of new intelligent methods of in-depth data analysis and high-
performance scalable computer tools, which together will significantly improve the efficiency of the
analysis and systematization of heterogeneous sensor data and, consequently, improve the quality of
monitoring of different classes critical objects.

During the work, methods for scaling computer facilities for monitoring critical objects were
developed, the structural schemes of components of the monitoring system scaling means, algorithms
for interaction of structural elements of subsystems, were created. Appropriate algorithms have been
created as part of the monitoring system. The method of control of the components of the information
monitoring system and methods of classification of sensor data in the structure of the intellectual data
processing subsystem is developed.

The developed methods and approaches can be used for creation of information monitoring and
information-analytical systems aimed at operational monitoring of objects of observation in various
subject areas.

5. IlopiBHsIHHS 3i CBITOBMMM aHAJIOTaMHU

Ha ¢oni kpammx CBITOBUX aHAJIOTIB MporpamMHe 3a0e3leyeHHs, SK€ CTBOPEHO B MpoIleci
BUKOHAaHHS poOOTH HaJl MPOEKTOM, BIJIPI3HIAETHCS MiABULICHUMHU MOKa3HUKAMHU IIBUAKO1] BUKOHAHHS
aHAIITUYHUX (QYHKIIH npu oOpoOIl CEHCOPHUX JTaHUX, BUCOKHM PIBHEM OINEPATUBHOCTI OTPUMAaHHS
JOCTYNy /0 TE€TePOreHHUX JaHUX, a TaKOX PO3LMIMPEHHMMU MOXIUBOCTAMH MIOAO pPi3HOOIYHOT
aHaJIITUYHOI 00poOKH 1H(OPMALIIMHUX PeCypCiB, B MEPILY YEpry, 3aBAsKU cCHUCTEMaTH3allli CEeHCOPHUX
JAHUX T'eTepOreHHOI MPUPOAMN Ha OCHOBI HOBITHIX METOAIB TexHoioriii Data Mining Ta Web Mining,
BKJTIOYAIOYH pealTi3allito MeTO1B Kiacudikailii Ta KiacTepusariii.

6. ExonomiuHa npuBadJMBicTh /151 IPOCYBAHHS HA PUHOK
3acTocyBaHHS PO3POOJICHUX TEXHOJIOTIH Ta OOJIaMHAHHS JO03BOJISIE 3HAYHO TMIJABUIIUTH SIKICTh
napameTpy iHGpOpMaIiifHO-MOHITOPUHIOBUX CUCTEM:
migBuieHHs Ha 15 — 20% mBuakoii 3aco0iB IHTENEKTYaAIbHOTO aHAJI3y JaHUX;
3MeHIIeHHs Ha 10 — 15 % yacy o4ikyBaHHs MOIIYKOBOT'O 3aIHTY;
TT1JIBUIIICHHS SIKICTh TOPU30HTAILHOTO MaCIITa0yBaHHS MOXKJIMBOCTEH MOHITOPHHTOBUX CHCTEM.

7. TloreHuiiiHi kopucTyBayi (rajaysi, MiHicTepcTBa, MiANPUEMCTBA, OpraHizauii)

Bupimenss 3agad, MoB’si3aHUX 3 MOHITOPUHIOM KPUTHYHUX OO’€KTIB Ma€ BEJIMKE 3HAUEHHS IS
HApOJHOTO TOCHOJApCTBAa. 30KpeMa, OUIKyBaHHH HayKOBO-IIPAKTUYHHH JOpOOOK mependavaeTbes
BUKOPUCTOBYBATH Ul CIIOCTEPEXKEHHS 3a 3MIHaMHU IOTOAHO-KJIIMAaTHYHUX IOKA3HUKIB, MIATPUMKH



BHUpIIIEHHS EKOJOTIYHUX MpolOsieM, 3a0e3medyeHHs HEOOXIAHOro piBHSI O€3MeKHd MiIIPUEMCTB
EHepreTHYHOl Tany3i, UIsl MIATPUMKH BUPIMICHHS 3aBJaHb MO0 3amo0iraHHs 1 JikBigarii
HAJ3BUYAIHUX CHUTYaIlil TEXHOTEHHOrO Ta MPUPOAHOIO XapaKTepy, B arpapHOMY CEKTOPI MOXKIIUBE
3aCTOCYBaHHS JUIA TOKPAIICHHS BpOXKAWHOCTI. TakuM YMHOM, MOTCHUIHHUMH KOPHCTYyBayaMH Ta
3aMOBHUKaMH PO3POOOK €:

- JlepxaBHa ciy>x0a 3 HaA3BUYaHUX CUTYyalii YKpainu;

- MiHicTepcTBO €KOJIOTIT Ta IPUPOAHUX PECYPCIB YKpaiHu;

- MiHicTepcTBO arpapHoOi MOJITUKH Ta MPOJOBOJILCTBA Y KpaiHu;

- MiHicTepcTBO OCBITH 1 HAYKH YKpaiHu,

- MiAIPUEMCTBA CHEPTEeTHYHOI raiys3i.

8. CTaH roToBHOCTI po3po0KHU

Po3pobiieHo TOTOBI ISl PO3rOpTaHHS Ta €KCIUTyaTarii MporpaMHi 3aco0M cucTeMaTu3allii Ta
aQHATITUYHOI OOpOOKM TEeTepOreHHUX CEHCOPHHMX JIaHUX, a TaKOXK 3aco0M BH3HAUEHHS Ta
MIPOTHO3YBaHHS TPOCTOPOBOTO MOJIOKEHHS 00’ €KTIB CIIOCTEPEIKEHHS 3 BUKOPUCTAHHSIM PO3TOAUICHUX
CEHCOPHUX MEPEK.

10. Ha3Ba oprani3aiii, Tesedon, e-mail
KIII im. Irops Cikopcbkoro, ¢axkyibTeT NPUKIaIHOI MaTeMaTHKH, Kadeapa CHCTEMHOTO

MpOrpaMyBaHHS 1 CIIeliaTi30BaHUX KOMIT FOTEPHHUX CUCTEM,
(044) 236-32-02, spscs.kpi.ua@gmail.com

11. ®oto po3podku

2 L]

Msream Seppert  Transanon o Alsacunon Rgles e Saw of regan A Choose Spesd

[[EEEN S N 3

reghaotizet

bzl

eghantied

reghantized

i)l/IcyHOK 1. 3acobu nporHo3yBaHHS MICLIE3HAXO/KEHHS 00’ €KTa CIIOCTEPEKEHHS

12. Nepeaik my06.aikaniii 3a MaTepiajamMu 10CTi/IZKeHb 32 MepioJ BUKOHAHHS PO3PO0KH

1. Kopuenko A. HeiipoceTeBble MOEIIN, METOJIBI U CPEJICTBA OLICHKU MapaMeTpOB 0€30MacCHOCTH
HHTepHeT-OpueHTUPOBAaHHBIX HH(OpMAIMOHHBIX cucteM: MoHorpadis / A. Kopuenko, U.
TepetikoBckwmii, H. Kapmmackwuii, C. TerabIMOaeB. — K. : TOB «Ham ®opmary. — 2016. — 275 c.

2. Kopuenko O. Metozosoriss po3po0ieHHsT HepoMepe:KeBUX 3aco0iB iH(GoOpMaIiifHOi Oe3rmeku
Inrepuer-opienToBanux iHpopmaniinux cucrtem / O. Kopuenko, I. TepeiikoBcbkuif, A.
bimomunekwii. — K. : TOB «Ham ®opmary. — 2016. — 249 c.

3. Mixaiinenko B. M. HeiipomepeskeBi Mojieni Ta METOAM poO3Mi3HaBaHHS ()OHEM B IOJIOCOBOMY
CUTHAQJII B CHUCTEMI JWCTaHIIHHOTO HaB4yaHHs : [Monorpadis]| / B. M. Mixaiinenko, JI. O.
TepeiikoBcbka, 1. A . TepelikoBebkuid, b. b. Axmeros. — K. : LIT «Komnpuntp», 2017.— 252 c.

4. Tereikovskiy, 1., Parkhomenko, 1., Toliupa, S., Tereikovska, L. Markov model of normal
conduct template of computer systems network objects // 14th International Conference on




13

Advanced Trends in Radioelectronics, Telecommunications and Computer Engineering,
TCSET 2018 — Proceedings. pp. 498 — 501.

Oksiiuk, O., Tereikovska, L., Tereikovskiy, I. Adaptation of the neural network model to the
identification of the cyberattacks type 'denial of service'. //14th International Conference on
Advanced Trends in Radioelectronics, Telecommunications and Computer Engineering,
TCSET 2018 — Proceedings. pp. 502 — 505.

Tereikovskyi, 1., Mussiraliyeva, S., Kosyuk, Y., Bolatbek, M., Tereikovska, L. An
experimental investigation of infrasound influence hard drives of a computer system //
International Journal of Civil Engineering and Technology. 2018. Volume 9, Issue 6, June
2018, pp. 1558-1566.

. Aitchanov, B., Korchenko, A., Tereykovskiy, I., Bapiyev, I. Encoding of neural network model

exit signal, that is devoted for distinction of graphical images in biometric authenticate
systems. (2017). // News of the national academy of sciences of the republic of kazakhstan
series of geology and technical sciences. Volume 5, Number 425 (2017), 202 — 212.

Berik Akhmetov, Igor Tereykovsky, Aliya Doszhanova, Lyudmila Tereykovskaya (2018)
Determination of input parameters of the neural network model, intended for phoneme
recognition of a voice signal in the systems of distance learning. International Journal of
Electronics and Telecommunications. Vol 64, No 4 (2018), 425-432. DOI: 10.24425/123541.
Petrashenko Andrii; Zamiatin Denis; Donchak Oleksii. Model of Reconfigured Sensor
Network for the Determination of Moving Objects Location. In: International Conference on
Theory and Applications of Fuzzy Systems and Soft Computing. Springer, Cham, 2018. p. 82-
91.

. HapaTu kiI040Bi cj10Ba 10 po3podku: iHPpOpMAaIiifHO-MOHITOPHHTOBI CUCTEMH, PO3MOIICH]

CEHCOPHI MEPEeXKi, IHTeEKTYaIbHUI aHaI3 JaHUX.



