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MOKJUBOCTI METOIIB «<DATA MINING» JIJISI TIPOTHO3YBAHHS
EKCTPEHMX (ABAPIMTHUX ABO ITPEJIABAPIMHNX) CUTYALII ITPA
EKCIUIYATAIIII CYHOBUX JIBUTYHIB
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Anomauin: Data Mining (inmenekmyanvHutl ananiz 0avux) — ye mMemooono2is ma npoyec
BUABNICHHSL Y BETUKUX MACUBAX OAHUX, PAHIUEe HeBI0OMUX, HEMPUBIATILHUX, NPAKMUYHO KOPUCHUX Md
0oCmynHux 015 inmepnpemayii 3Hans (3aKOHOMIpHOCMEl), HeOOXIOHUX OISl NPUUHAMMS PIUEeHDb )
pisnux cghepax arocvkoi Oisnvnocmi [1]. @axmuuno, memoou DM 0ozeonsiomv 3HaAUMU
83AEMO38'SA30K MINC PIZHUMU NOKAZHUKAMU 00 '€kmis, inghopmayis npo aKi Micmumscs y 8i0n08i0HUX
bazax oanux. OCHOBHUM [HCMPYMEHMOM NOWLYKY MAKUX 63AEMO38'A3KI8 € Memoou MAUUHHO20
HasuarnHs [2].

Ananiz npuuun ma xo0y poO3GUMKY ABAPIUHUX Ccumyayil 3aexcou O0yau OOHUMU 3
8ION0BIOANILHUX MOMEHMI8 OIANbHOCMI KOMAHOU Y pa3i asapiunoi cumyayii ma aKiCHUM aHATI30M i3
PO3DOOKOIO CUCMEMHUX 3aX00i8 bepe208umu cayxcoamu. [ns npocHo3y8aHHsA A8aPIUHUX CUMYayill
HeoOXiOHUM € 3HauHull o0cse iHopmayii npo 6i0oMi 8UNAOKU 3 WUPOKUM HADOPOM OAHUX NPO
napamempu 08uUeYHA 6 MOMeHm aeapii ma nonepeouit nepiod. Taxa ingopmayis 0o038015€
PO3poONAMU  MameMamu4Hi  MOOeli 3 CUCMeMamusayielo ma 6UOLIeHHAM ) 2pYRU  4acmo
3YCMPIYAEMUX O3HAK, SKI MOXCYMb Oymu SUKOPUCMAHI K O0eCKpUnmopu KOHCMPYKYil, abo
eKCHILyamayiiHux Xapakmepucmux CyOHO8UX 08USYHI8 y MOMeHm aeapii. Bukopucmanus memoois
MAUIUHHO20 HABYAHHS € NEPCHEKMUBHUM HANPAMOM O (DOPMYBAHHS eKCNEPMHUX cucmem Os
aHanizy ma npocHO3Y8AHHs 3A3HAYEHUX asapitiHux cumyayii. B oanui yac giooma Huzka pooim
[3-5], 6 sakux nobyoosani Data Mining cucmemu npocHo3y8aHHs ABAPTUHUX CUMYAYIL CYOHOBUX
08U2YHIB. ¥V Yux cucmemax aK GUXIOHI eNUUUHU (0eCKPUNMOPU) BUKOPUCTIOBYIOMbCSL PI3HI MEN08i
Xapakxmepucmuku 08U2yHa i pisHi napamempu muckKy 8 YuiiHopax.
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Abstract: Data Mining is a methodology and process of identifying in large data sets,
previously unknown, non-trivial, practically useful and interpretable knowledge (patterns)
necessary for decision-making in various fields of human activity [1]. In fact, DM methods allow to
find the relationship between different indicators of objects, information about which is contained in



the relevant databases. The main tool for finding such relationships are machine learning methods
[2].

Analysis of the causes and progress of emergencies has always been one of the most
important aspects of the team's activities in the event of an emergency and qualitative analysis with
the development of systemic measures by coastal services. To predict emergencies requires a
significant amount of information about known cases with a wide range of data on engine
parameters at the time of the accident and the previous period. Such information allows to develop
mathematical models with systematization and selection into groups of common features that can be
used as descriptors of structures or performance characteristics of marine engines at the time of the
accident. The use of machine learning methods is a promising area for the formation of expert
systems for analysis and forecasting of these emergencies. Currently, a number of works are known
[3-5], in which Data Mining systems for predicting emergency situations of marine engines are
built. In these systems as output values (descriptors) different thermal characteristics of the engine
and various parameters of pressure in cylinders are used.
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VY miit poboti mpomonyeThcsi Data Mining TEXHOJOTISE CTBOPEHHS ILIHOBOI
EKCIIEPTHOI CUCTEMH, sIKa 3aCHOBaHA Ha MOKa3HHUKaX poOOYOro mpolecy, OTpUMaHUX
IpU aHaJi31 IHAMKATOPHUX JlarpaM Ta BiIOporpaM MOPCHKUX FOJIOBHUX 1 JIOMOMIXKHHUX
JNBUTYHIB [6—9], 10 CKIAJa€THCA 3 HU3KHU €TaIliB:

1. CrBopeHHs 0a3u JaHWUX PO BIIOMI aBapiiiHi cuTyalii mpu (PiKCOBaHUX
napaMerpax (XapakTepUCTHKaX I1HAUKATOPHUX Ta BiOpojaiarpaM BY3JiB IMaJMBHOT
amaparypu Ta MEXaHi3My ra3opo3Ioily), o BigoOpaxaTh (PyHKIIOHATLHUM CTaH
CYIHOBHX JIBUT'YHIB Ha MOMEHT aBapii Ta y morepeasiil nepioa. [ns koxHoi aBapii
HEoOX11Ha OIliHKA T1 TSKKOCTI y Kiacu(ikamiiitHii 41 paHTOBIM IIKaJi.

2. ®opmMyBaHHs HaBYIBHUX Ta TECTOBUX BUOIPOK JIJIsl TOOYI0OBU Ta BepHdiKalii
BIIMOBIAHUX MareMmaruuHux moaenen — Y = f(x1, x2, x3, ..., xN), ne Y — kinac (paHr)
amapii, x1, x2, x3, ..., XN — noka3HHKU (PyHKI[IOHAILHOTO CTaHy CYIHOBOTO JBUTYHA
(XapakTepHCTHKU 1HAMKATOPHUX Ta BiOpojaiarpaM By3/iB HaJIMBHOI amapaTypu Ta
MeXaH13My Tra30pOo3MOoaLTy).

3. IloOynoBa MONUIIHIMHUX Ta HEJIIHIMHUX MOJENel 3 ypaXyBaHHSM B3a€MOIIi
map pi3HUX MOKa3HUKIB (JECKPUNTOPIB) Uil OIIHKA €(EeKTIiB CHUHEPri3My Ta
antaroHismy. Jlns moOymoBu Mozeseil JAOUUIBHO BUKOPHCTOBYBAaTH TaKli METOIU
mamrHHoro HapuaHHs sik PLS (Partial Least Squares) Ta RF (Random Forest).

4. OrmiHKka CTaTUCTUYHUX TIOKA3HMKIB MOJEJel Ha TECTOBUX BHUOIpKax,
npoBefeHHsT Bepudikalii Mozaenedl Ta aHamizy iX o0jacTel 3acTOCyBaHHS
(Applicability Domain).

5. Peamizamis ¢diHaABbHUX MoOJAENECH Yy BUIVISAlI KOMI'FOTEPHOI EKCIIEPTHOT
CHUCTEMH Ta 11 BIPOBAHKEHHS.

BucnoBok. [1o cyTi, aBTOpH MPONOHYIOTH JEKJIApALlI0 PO HAMIPH, peani3awis
SKOI MOYK€ TPHU3BECTH JI0 CTBOPEHHS MEPCHEKTUBHOI Ta 3aTpeOyBaHOi €KCIEePTHOI
CUCTeMH. ABTOpPH TMPHUITYCKAIOTh, IO MiAXiA, IO PO3POONISIETECSA, MOXKE OyTH
e(eKTUBHOIO aJbTEPHATHBOIO METOAAM, 3aCHOBAaHUM Ha OLIIBII BAXKKO PEECTPOBAHMX
napameTpax (pi3HI XapaKTEpUCTUKHU TUCKY 1 TEMIIEpaTypd B LIMIIHIPAX) CYIHOBHX
JIBUTYHIB.
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