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B KONNEKTUBHOM MOHOrpadMu HM3JI0KEHbI peE3yJibTaTbhl Hay4HbIX
ucceI0BaHMil B 061acTH HHPOPMALMOHHBIX HHTEIIEKTYalbHbIX TEXHOJIOTUH,
MOIENMPOBaHUA B MHOOPMALHOHHBIX YMNPABJSIOWMX CHUCTEMAX, YrNpaBJieHUs
3aMTOH MH(POPMALUMOHHBIX CHCTEM, COBEPILIEHCTBOBAHHUA HMH(OPMALMOHHO-

CypcHOro o0ecneyeHns HayKH.

Mouorpadus  coctaBjieHa B BMIE HayYHbIX  CTaTed-pasieioB,
COOTBETCTBYIOLIMX peliaemMbiM npobiemam B 001acTu MH(OPMALIMOHHBIX
yNpaBslOMIMX CHCTEM W TEXHOJNOrHHA, B KOTOPBIX PAacCMOTPEHBI OCHOBHbLIE
BONpOCH B paslenax: COBEPLICHCTBOBAHUA HH(POPMAUMOHHO-PECYPCHOTO
obecrieueHUs Hayku, TEXHUKM M COLMaNbHON cdepbl; CnocoObl M METOMbI
3auuThl HHPOpMaUMK; MHPOPMALIMOHHBIE MHTEJICKTYalIbHbIE TEXHOJIOIHH I
ABTOMaTH3MPOBAaHHbLIX  cHcTeM  0OpabOTKM  J@aHHBIX W YNpaBJIEHWA;
MaTeMaTHYeCKOE MOJEIMPOBAHME W ONTHMHU3AUMA B  HMH(OOPMAUMOHHBIX
YHpaBISIOIMX  CHCTEMaX; HMH(POPMALMOHHbIE TEXHOJIOTHH  YNpaB/eHUA
lipoekTaMu. Pe3ynbTarsl BBIMOJHEHMS paboOT MO MEpevMCIICHHbIM pasjenam
1103BOJISIOT PELINTH HEKOTOPble MpoOieMbl HHPOPMALMOHHBIX YNPABIAIOLINX
CHCTEM M TEXHOJIOTHIA.

B konnekruBHO#M MOHOTrpaUHu aBTOpamMH YJ€/I€HO BHUMAHHE PELLEHHIO
npoGsiem B 061acTU HHGOPMALIMOHHBIX YNPABIAIOUNUX CHCTEM U TEXHOJIOTHI
IIPUMEHEHWEM METOI0B MALIMHHOTO OOYYEHHs A1l aBTOMATH3aUMK TPOLIECCOB
KACCM(PMKALIMM TEKCTOBBIX JAHHBIX 00JbLIOr0 00beMa, MHTEIUIEKTYalbHOM
CHETEMBI BLBIBJICHWSA ATaK B JIOKAIbHBIX CETAX.

Tununrennnoe BHUIMaHUE YOENEHO KOMITBIOTEPHOMY MOICIMPOBAHHIO
HPOUECCon  prannrns MipOpMaUMOHHBIX  TEXHOJNIOTHH B TMHAMHYECKUX
lmuumnu MITEMaTHICCKOMY  TIPCJICTABIIEHHUIO BepOﬂTHOCTHOﬁ HaA€XHOCTH

’
TTTIT T TWRRETTEY [Voges m
LR R R o Hui||!| Mt B SRRHCHMOCTH aBJiCHWuA B3JicMa obnay

it OIBHCHMOCTH OT HanpasJjieHua B3JioMa, OO0Ja4YHbIM
PENHONOTHEM, KAK OCHORE BHPTYAILHLIX YTIIPABJISIEMbIX CEPBUCOB U JIPYIUM
AREYAABIBIM TEMAM. BARTOIAPA YTOMY MHTATCIN NOJIyYaT NMoJe3Hbl 00beM
PHE, HEOOXOAMMBEX U Y Iero nonuManng npodiiem M UX pelleHnii B
OOMACTH HIPOPMALIHONIBIX YIPRBBIOIINX CHCTEM W TEXHOJIOTHIA,
Mutepuint  Monorpadgmn - OyyT  110JIC3HBIMU - Ul aClIMPAHTOB,
MUTHCTPRITON, npenopasarescit BLICLLIWX yueOHbIX 3aBeJICHUM,
CHemmpyommxesn 8 objaactu I'T-rexHonorui.

B kojuiekTHBHON MOHOTpaduu NMPUHANKM ydacTHe yueHble B cocTase |1
NOKTOpOB Hayk, |5 kanamaatoB Hayk, 15 couckaTeei.
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FREQUENCY-FREQUENCY COMPONENT MANAGEMENT
INFORMATION AND CONTROL SYSTEM TO REMOVE DETONATION OF

ENGINE INTERNAL
Ukhina G., Teplechuk A., Kiryazov Y., Sitnikov V.

Approaches to eliminating internal combustion engine detonation are
considered in the paper. A lack of basic solutions has been identified, and it is
suggested to use a control system based on changes in the excess air factor to improve
the efficiency and economy of the system. This made it possible to reduce hardware
costs, overall dimensions and, as a consequence, reduce the cost of the system as a
whole. The main system benefits are versatility, increased engine efficiency and the use
of a single bandpass filter. The idea behind controlling the excess air ratio is as

follows. When a detonation occurs, the control system increases the coefficient of

excess air, this puts the engine into the lean mode. This results in a decrease in engine
power, which leads to a decrease in the load on the engine, which will lead not only to
the disappearance of detonation, but also to fuel savings and reduce CO, NOX and
CH.Since the main purpose of the bandpass filter is to detect detonation and intrinsic
motor noise at different frequencies, formulas have been found to calculate new values
of second order digital bandwidth coefficients. The frequency response analysis shows
that in the development of bandwidth digital frequency-dependent components,
depending on the specified cutoff frequency and the level of ripple, you can uniquely
find the values of the numerator and denominator coefficients. To construct a second-
order digital filter, a cascade connection of two first-order bandpass filters is made.
This is for easier setup and restructuring of the filter as a whole. A graph and the
equations system of filter operation were constructed, on the basis of which the
calculations algorithm was implemented. This solution made it possible to reduce the
errors during the operation of the detonation unit at the initial detonation stages,
which makes it possible to make a more promptly decision to eliminate unwanted
detonation. In addition, the development of such a system managed to reduce hardware
costs, overall dimensions, and as a consequence, reduce the cost of the system as a
whole.

Keywords. Excess air ratio, detonation sensors, signal processing, ignition
timing angle, digital bandpass filter, filter coefficients adjustment.
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IHOOPMAUIVUHA NIATPUMKA TEXHIYHOIO
OBCJIYTOBYBAHHS CUCTEM 3AJIIBHUYHO-BOJHOIO
CINNOJYYEHHA

Kasumupenko 10., Aposa O., €Eroasunkos O.

Cyuacuuit  po3eumox Komn 'lOmMepHUX MexHon0ii v oocyeosyeanni ma
excnyamayii. mpancnopmuux 3acobie cmeopioe nepedymMoeu Ons peanizayii HOGux
MeXAaHIZMI6  YAPAGNIHHA CcuCmeMamu MexHiyHol diacHocmuru i MOHIMOPUHZY,
3acmocysanta  AKUX  003601UMb Y AGMOMAMUYHOMY PeHCUMi  KORMPONIOGAmi
mexHIYHUl cman ma opmMymoeamu ingopmayinni noGidomaeHHs oo GiOXuICHb
nokaznuxie 6i0 Hopmamuerux. Cmeopenns cneyianizogamnoi inghopmayinnoi cucmemu
0N GUPIULEHHS! 3A6AHL OYIHIOEAHHA MEXHIYHOCO CMAHy cucmem 3ani3HUYHO-600HO00
CHONYHEHHA € aKmyaneHuM ma CHpAMOGAHO HA YOOCKOHAIEHHS Memooy MexHiuH020
OlAzHOCMYGAHHA | MOHIMOPUHZY MPUCMPOIE 3ANIZHUYHOI AGMOMAMUKIL Aemopamu
3ANPONOHOGAHO MEXAHIZMU  NPOECKMYBAHHA  IHPOPMAYIUHOL  cucmemu, Oast 4020
nPOAHANI306AHO ICHYIOYI KOMR TOmepHi OiazHOCMUYHI CUCMEMU, GU3HAYCHO HeOOmiKU
ix pobomu, npuduny 6UHUKHEHHS Ma HACAIOKU, 00 SIKUX GOHU npuzeo0ams. B pobomi
3ACMOCOBAHO 06 €KMHO-0PIEHMOBANUTL NIOXIO MA BUKOPUCMANO KIACUYHI MEXHON02I]
nPOEKMY6anHs 6a3 OaHuXx.

Ocobnusocmi excnnyamayii inghopmayitinux cucmem @ YMOGax 3anizHu4HO-
600HO20 CHOAYYEHHS NONAZAOME Y NOEOHAHNI BYHRYIN 3aNI3HUYHOS0 mpancnopmy 3
6O0HUM, WO 6pAX0BYEMbCS RpU NOGYOOSI cmpykmypu 6a3u Oanux, 6 OCHOGY AKOI
NOKIGOeHO  3a60anHs MIHIMIzayii Oy6aoeanna Oanux i capoujenns npoyedyp ix
00pobku  ma  nonoenenns. Ilpocpamme  3abesnevenns dozconste eqhekmueHo
supiuiyeamu  Oocnionuybki ma excnayamayiuni 3aeoanns. Pezynomamu pobomu
MOXCYMe BYMU 3aCMOCOBAHT OISl MECMYSanHA RPUCMPOIE 3N I3HUNHOI AGMOMAamuKL
HA WASIXAX 3ANI3HUYHO-B00H020 CRONYYEHHA.

Knwouosi  cnosa.  3anisnuuno-6odne  cnoayuenns, cucmemu  mexmuiunozo
0iazHoCMy6annA i Monimopuney, indhopmayiina RIOMPUMKA RPOEKMY .

MMOCTAHOBKA IPOBJIEMMU TA i1 3B'S130K 3 HAYKOBUMMU
NMPOrPAMAMMU

YcniuHa ekcruiyataiis CHCTEM 3ali3HUYHO-BOIHOTO CMONYYEHHS Ha
MPUNOPTOBUX Mepekax Oe3nocepelHbO MOB’si3aHa i3 BMNPOBAIKEHHAM Ha
NPoOJEMHUX MiNSHKAX CUCTEM TEXHIYHOrO AiarHOCTYBAHHS i MOHITOPHHTY
(CTAM), wo He moxknuBo 6e3 iHdopmauiiHoi minTpumku npoekris. Ha
NaHuii Yac B YkpaiHi 3acTOCOBaHi METOAM JiarHOCTYBaHHS € MOpaJIbHO
3acTapinuMu. Po3BUHYTH Leil HanNpsMOK MOXIMBO B pe3ysbTari CTBOPEHHS
MPHHUMIIOBO HOBOIO HAyKOBOrO MIAXO/Y JO AIarHOCTYBAaHHS i MOHITOPMHIY
podOTH NPUCTPOiB 3aNi3HMUHOI aBTOMaTHKM: ix Oe3aapiiiHa eKcrtyaratis
BHMaraTuMe 3acTOCYBaHHS CHCTEMHOrO MiAXOAY 3 Ppo3po0JEeHHAM HOBOI
iHQOPMALIAHO-TIOIIYKOBOI ~ CHCTeMH /Ui 06CJIyroByBaHHS. CyuacHuid
PO3BUTOK KOMIT'IOTEPHUX TEXHOJIOTiH U1 CHCTEM MOHITOPHHIY CTBOPIOE
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nepeayMoOBH Ul peanizauii HOBMX MeXaHi3MiB yNpaBiiHHA 3aco6amu
TEXHIYHOI 1larHOCTHKM, 110 BiJAMOBIZA€ MPIOPUTETHUM HANPAMKAM PO3BUTKY
3aJli3HHYHOTO TPAHCNIOPTY, BU3HAUYeHHX y CTparerii pO3BUTKY TPAHCMOPTY Ha
nepion po 2020 p. (posnopsmkenHsa Kabinery MinicTpiB Ykpainu Bin
16.12.2009 p. Ne 1555-p) ta 3akony Vkpainu «Ilpo npiopureTHi Hanpsmu
iHHOBaWiitHOT AisnbHOCTI B YKpaini» Ne 3715-VI in 08.09.2011 p. (peaaxuis
Bz 05.12.2012 p.), cr. 4 «CrpateriuHi npiopuTeTHi HaNPAMH iHHOBALLHHOT
AisnbHocTi HAa 2011-2021 pp., n. 2 «OcCBOEHHA HOBHMX TEXHOJOTIH
BHCOKOTEXHOJIONIYHOIO PO3BUTKY TPAHCHIOPTHOT CHCTEMM, PAKETHO-KOCMiUHOT
rajysi, aBia- Ta cyJHOOy1yBaHHs, 030pO€HHS i BiliCbKOBOT TEXHiKM».

AHAJII3 OCTAHHIX JOCJIKEHDB 1 MYBJIIKALIHA

['ol0BHMUMHM  O3HAKaMM  ICHYIOYUX iH()OpPMAUiiHUX AiarHOCTUYHMX
cuctem [1,2] € 6aratoacnekTHiCTb, 6araTOCTPYKTYPHICTb, HEBU3HAYEHICTD iX
MOBEiHKH, i€papXiuHicTh OYyJOBH, CTPYKTYpHa MOMIOHICTb, HAMTHIIKOBICTH
OCHOBHMX EJIEMEHTIB i MiZICHCTEM, 3aB’A3KIB MiX HMMH, DaraToBapiaHTHICTb
peanizauii ¢yHKkuiii ynpaBniHHA Ha KOXHOMY 3 LMX piBHIB, TepuTOpianbHa
po3noaijieHicTb  Ta  MOGINBLHICTL  KOMIMOHEHTIB, HAABHICTL  PEXUMY
(yHKuiOHYBaHHSA y peanbHOMY yYaci. 3a IyMKOIO aBTOpa UMX pOBIT iCHYBaHHs
Pi3HHMX, ane CrnopiaHeHNX 3a PYHKLUIOHAIBHUMHM MOXIJIMBOCTSAMHU NMPOTPAMHHUX
KOMIUICKCIB, MPU3BOAMTL JI0 TOPYLIEHHS Y KOOpAMHALIl npouecamu
YNpaBJliHHS | MOHITOPUHIY, a B yMOBax 0oOMe>keHHsA Yy (iHaHCYBaHHi Ta yaci
BMHMKA€ HEOOXINHICTb 3HEXTYBAHHA BY3bKOCIELiaNi30BaHNX CUCTEM.

B poborti [3] 3anpornoHoBaHO METOX KOMITIOTEPHOI AiarHOCTHKH
BU3HAYCHHS HECNPABHOCTEM, MOB’A3aHUX 3 MEXAHIUHOI Ta EJIEKTPUYHOIO
YaCTHHOIO CTPUIOYHHX MepeBoliB. Po3pobiieHe nporpaMue 3abe3neueHHs nae
3MOTY BiJHOBJIIOBATH CMTHaN Ta OyayBaTH HOrO 4acoBY XapakTEpHUCTHKY, a
TAKOXK PO3KJIaJaTH HOro CreKTpajibHi CKIaldOBi AJs MpPOBEJEHHS aHai3y
oTtpumaHux JaHux. [linBUCUTH (YHKUIOHANTBEHI MOXIMBOCTI TEXHOJOTIii
MOHITOPUHIY  TIPUCTPOIB  3ali3HUYHOI ABTOMATHKH MOXJ/MBO  IULISAXOM
3aCTOCYBaHHs IHTEpHET-CHCTEM [4], AK Lle NPUIAHATO 15 Cy AHOMIaBCTBa [5,6]
i aBiauii [7], B OCHOBY CTBOpEHHs SIKMX MOKJIAAECHO AOMEHHQ-Opi€HTOBaHe
nporpame 3adesneuenns [9], po3pobieHe Ha OCHOBI ZoMeHHOf'0 aHanizy [8].
ABTOpH  PO3IIISAAIOTL  iHGOPMAUiFiHY MiATPUMKY SK CKIaiHy cHCTeMy
MiATPUMKH NpUiAHATTA pitwenb (CITTP), 0CHOBHUMM eTanamMu CTBOPEHHS KOT
€ TEXHIYHE NPOEKTYBaHHs iHdOpMauiiiHOT TexHOoJOriT; po3pobka MeToiB
JIOMEHHOTO aHai3y, Teopil NPUIiHATTS pilleHb, aHATITHYHOT 0OpOOKM 3a
TEXHIYHHM CTAHOM; MPOBENEHHA aochHinHoi ekcriyartauii  IT-cucremu.
HMouinbHicTh Ta nepcnektuBu 3actocyBanHs CIIIIP wa 3anisHuuHOMYy
TpaHCNOPTI HaBeaeHo y pobotax [1,2,10,11]. MeTow iX BNPOBaIKEHHS €
MiABUILEHHA OMepaTHUBHOCTI, 00IpPyHTOBaHOCTI i e(peKTHBHOCTI
YNpPaBiHCLKOTO — anapaTty 3a paxyHOK BHMKOPHMCTaHHA iHQopMaLifHUX
TEXHOJIONH Ta OnepaTMBHOrO (OPMYBaHHS Ha iX OCHOBI KOMIUIEKCHOT
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onepatuBHOT iH(popmauii. [IpoTe HEBUPIIEHUMH 3ATMIIAIOTHCS MUTAHHS
CTBOPEHH:A iH(opMauiiiiux cuctem (IC) mist TexHiuHOro AiarHOCTYBaHHSA |
MOHITOPUHTY ~ NpPUCTPOIB  3aMi3HMYHOI  ABTOMATHKH 3 YpaxyBaHHAM
ocobsmBoCTei iX ekcruyarauii Ta agantauii y Mepexax 3ai3HUYHO-BOIHOrO
CIOJIyYEHHS.

META POBOTH

BcraHoBuTH Ta pocnianth MexaHi3MH NpoekTyBaHHs iHOpMaLiiiHOT
CHCTEMM JUISl TEXHIYHOrO OOCIYroBYBaHHs Mepek 3ajli3HHUHO-BOAHOMO
CTIOJTyYEHHS.

Jlist 10CSTHEHHs TOCTaBleHOT METH B PoGOTi HE0OXinHO BUPILUWTH
HACTYMHi 3aBAAHHSA:

1) npoananizyBaT iCHytoui AiarHOCTHYHI CHCTEMM, SIKi HA 1aHMIl yac
3aCTOCOBYIOTLCA JUIA TEXHIMHOTO OOCIYroBYBaHHS INPUCTPOIB 3aili3HHYHOT
ABTOMATUKH, BM3HAYMTH HENOJIKM iX PpoGOTH, BCTAHOBHTH MNpPHYMHH
BUHUKHEHHS Ta HACJIiIKK, 10 IKUX BOHU NPU3BOIATH;

2) BU3HAYUTH UiNi  Ta 3amadi  CTBOPEHHs Ta eKkcruyaTauii
IH(pOpMaLlIHHKX cHcTeM wis 06CTyroByBaHHS Mepex 3alli3HHUHO-BOJHOTO
CIOJTYYEHHS;

3) HagaTH TeXHIKO-eKOHOMiuHe OGIPYHTYBaHHS WIOAO HEOOXiIHOCT
BIPOBA/DKEHHS IHQOPMALIHUX CHCTEM y Mepeax 3aili3HHUHO-BOJAHONO
CTONyUYEHHS.

OB’€KT JOCJIAXKEHHS
[Mpouecn oOpoOku i cuctemarnsauii gaHUX NPUCTPOIB 3aNIBHHYHOT
ABTOMATHKH y Mepexkax 3a/li3HUUHO-BOAHOIO CMOJyYEHHS.

MPEAMET JAOCJIXKEHHS
MexaHismMu Ta Moneni mpoekTyBaHHs iH(pOpMaUiiiHOT cHCTeMH s
TEXHIYHOr0 00CIIyroByBaHHS MepeX 3aJli3HHYHO-BOJHOTO CMOJYYEHHSI.

METOAHU AOCJIIXKXEHb

B poGoti  3actocoBaHo  06’ekTHO-opicHTOBamMii  miaxina  Ta
BHKOPHCTAHO KJIaCHYHI TEXHONOTii MPOEKTyBaHHA 6a3 JaHuX [12-14].
[Hpopmauiiiny 6a3y aociimkeHb CTAHOBNATH HOpPMaTHBHA JOKYMEHTALLis
YKp3aji3Huui, 3akoHomaBua Gasa Vkpaiuu; HayKoi npaui BiTUMIHAHUX |
3apyODKHMX  BYEHMX 3 pO3pOOKM METOMiB Ta CHCTeM TeXHIYHOIO
NarHOCTYBaHHs | MOHITOPMHIY NMPUCTPOIB 3a/li3HUYHOT ABTOMATHKH [1-11],
poGoTh B 06nacTi 06ciyroByBaHHA MEPEX 3ali3HMYHO-BOIHOIO CMOJTyUYEeHHS
[15], cuctemHoro ananisy ta iHopMaLiitHUX TeXHOMOr i [16-20]. B ocHoBy
TEXHIKO-€KOHOMI4HOTO  OGIPYHTYBaHHS NPOEKTY MNOKJIAAEHO BU3HAYEHHS
COLIIabHO-EKOHOMIUHMX YMHHMKIB 3aCTOCYBaHHS KOMILJIEKCY TEXHIUHHUX i
NpOrpaMHUX 3aco0iB.
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BHUKJIAL OCHOBHOI'O MATEPIAJTY

Ananiz nobyooeu ma excniyamayii inghopmayitinux cucmem, ki
3ACMOCo8YIOMbCst OISt OIA2HOCMY8AHHS NPUCMPOIB 3ANIBHUYHOT ABMOMAMUKU.

B ocHoBy npoextyBaHHa iH(popMmauiiiHoi cuctemu (IC) mokiazeHo
aHajli3 Cy4yacHUX QIarHOCTHYHHMX cucteM (Tabun. 1), sakuii noB’sa3ye Hemomiku
iX poOOTH, MPUYMHM BHHUKHEHHS Ta HAC/IAKH, 10 SKMX BOHM TPU3BOAATH.
[lepenOaunuBuii  TexHiYHMIT  pe3ynbTaT BiL  3aCTOCYBaHHS  METOJIB
AIarHOCTYBAHHS MOJIATA€ y MOXJIMBOCTI OLIHKH PEAILHOTO TEXHIYHOIO CTaHy

NPUCTPOIB  3aJ1i3HUUHOT

MOXIMBOCTI 1X MOAaNbLIOT eKCILTyaTaulii.
Tabnunua 1. AHani3 cyqacHUX iH(pOpMaLiMHUX NiarHOCTUYHUX CHCTEM

[cknageHo aBTOpamu]

aBTOMATUKU Ta [PUHHATTA pilUEHHS  1IOJ0

yNpaBJliHHI

Henounikn po6oru IpuunHN BUHHKHEHHS Hacaiaku
cHeTeM
; BinMosn,
Tumuacosi 3aTpumku i . ;
HeBipHi BupilleHHs 3a1a4i | HEBUKOHAHHS 3ajau,
Ta NOMMIIKH B i .
aHaJlizy TEXHIYHOTO CTaHy CTBOPEHHS

aBapifiHKUX cuTyaLljii

BiaxuieHHs Bin
HOPMAaTHBHHX JIAHUX

HeBukonanus 3anau
OLIiHIOBaHHA Ta KOHTPOJIA
(YHKLIOHAJILHOTO CTaHy

NPHUCTPOIB 3a1I3HUYHOT

Hewrarui aBapiiiHi
cuTyauii

AaBTOMAaTUKH
Iopyiuenns [TopywieHHsa poOOTH
(yHKUIOHABHOCTI JAaTYUKIB, Po3nan y cuctemi
TEXHOJIOTIi HEKOMIMETEHTHICTh ynpaBJiHHSA
MOHITOPUHTY nepcoHay

BincyTHicTh B3aemMonii
iHdopmauiiiHHX cucTem
i CHCTEM MOHITOPHHTY

HasBHicTb pisHOpigHuX,
HecyMicHux IC, wo
(YHKUIOHYIOTb Ha pi3HHX
NporpaMHo-anapaTH1X
miaTgopmax

BincyTtHicts equHux
MEXaHi3MiB
KOHTpOJIA 3a

iHopmauiero

Buxinni navHi BkiouaroTe y cebe:
- iH(opMaLilo NPO KOMIIEKTYBaHHS BCTAHOBIEHOTO 00JIaIHAHHS;
- iH(opMaLLilo Npo AKICTb HOro poboTH, siKa HALXOAUT 3

. KypHaily o0Jiky poOOTH, TEXHIUHOrO 0OC/IyrOBYBaHHS Ta PEMOHTY,
00uiky nedekTis Ta BiMOB,

° rpadikiB Ta MJ1aHIB TEXHIYHOTO 06CYrOBYBaHHSI;

. NPOTOKOJIB BiloMuuX Ta JlepkaBHUX MnepeBipok;

- ingopmauiio npo mpaue3saTHICTh  3aJMi3HMYHOT ABTOMATHUKHM Ta
CYMIKHUX 3 HUIMH CHCTEM;
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- iHpopmauilo 3 kypHamiB 00JiKy BUMYLIEHUX 3YMMHOK uepes
MPHUCTPOI 3a/MI3HMYHOI ABTOMATHKM 3a KUIBKICHUMH XapaKTepUCTHKAMU 3
aHa/i30M NPUAHATHX PIlIEHb LWIOAO iX YCYHEHHS, Ul YOro 3aCTOCOBYIOThCS:
AMCTIETYEPCHKI Ta 3MiHHI KypHaIM 32 NeBHUIi epioa 00C/1yroBYBaHHS;

- iHpopMaLLilo NIPO KiNbKICTh Ta CTaH 3amacHUX IHCTPYMEHTIB Ta
NpUWIaiB;

- MPOTOKOJIM OOCTEKEHH B MPOLECI AiarHOCTYBaHHSI.

Lini i 3a0aui cmeopenns i excnayamayii ingpopmayiiimux cucmem ons
00CIY208Y6aNHS MEPEHC 3ANIZHUYHO-B00HO20 CRONVYCHHSL.

Ocobnusocti  ekcruiyarauii IC B ymoBax  3ali3HHYHO-BOAHONO
CMOJIyYEHHS MOJIATAITL Y MO€AHAHHI (PYHKUIH 3aNi3HUYHOrO TpaHcnopTy 3
BO/IHUM, SIK L€ MOKa3aHO Ha jiarpami npeueneHTis (puc. 1), noOynosaniii 3a
AOTIOMOTOl0  yHiBepcanbHoi MoBH  mozemosanns (Unified  Modelling
Language a6o UML) [21], wo mae MOXJIUBICTD CTBOPIOBATH [POrpamHi
CHCTEMH MEHIIOrO pO3Mipy LIISXOM BMKOPMCTAHHS 3arajlbHUX MeXaHi3MiB,
3abe3neuyloun HeoOXiaHy ekoHOMIlO0 3aco0iB  BupakeHHs. [loGynoBaHa
JliarpamMa BCTAHOBJIOE B3a€EMHHUIl 3B'S30K MiXk JUCTIETYEPCBKUMU CI1y)OamMu
3a1i3HUMHOTO  TepMiHany Ta mopty. Jlo dyHkuioHaibHux 060B’A3KiB
aucneTyepa 3ali3HHYHOTO TEPMiHaNy BIJHOCATHCS OMMIAA  PO3TALIYBAHHS
BaroHiB, ix rpadiuna iHTepnperauis, OrIAA  Kapromnamy  cynua,
MiATBEPIDKEHHS 3ajBOK; BBEICHHS 3aBOK Ha MOJAYy BATOHIB 3.iliCHIOCTHCS
TeXHIKOM cTanuii. [lucneTuep mopry 36GMpae i BBOAMTBL JaHi mpo Cy/lHa Ta
YMOBH peiicy.

['0/I0BHUM  NpPU3HAYEHHAM  CHCTEM  TEXHIUHOI  JiarHOCTHKM i
MOHITOPHUHIY € KOHTPOJb MOKAa3HWKIB MPUCTPOIB 3ai3HUYHOT aBTOMATHKH,
AKHA NOBHHEH 3IIHCHIOBATUCA Yy aBTOMaTHYHOMY pexuMmi. IHdopMmauiiini
MOBIJOMJIEHHS WOJIO BiIIXMIEHb NOKAa3HUKIB Bifl HOPMATHBHUX (POPMYIOTHCH
TexHosorom. OzepxaHni JaHi 3a3HalOTh 00POOJIEHHS Ta BUKOPHCTOBYIOTbCS
Aji CKNaJaHHA MpaKkTUYHUX pekomennauii. [lpu npoektyBaHHi HOBHX
iHpopMaUifiHUX CHCTEM HEOOXiIHO BpaxoByBaTH OCOOJMBOCTI YMOB
eKCIUTyaTalii NpUCTPOIB 3ali3HUYHOI ABTOMATHKM y MepeXkax 3alli3HUUHO-
BOJIHOTO CMOJIYEHHsl, TaKi K MOroJHi yMOBH (Temreparypa MnoBiTpsi B JAeHb
Ta BHO4I; TeMOepaTtypa BOAHW, COJOHICTb Ta BOJIOTICTb NOBITPS, IWIBUAKICTb
BITPY Towo). Lli naHi 3aHocsThes 10 iHPOPMALiiHOT CHCTEMH, a MOTIM
(opmanisyroTecs y BULISIAI €NEKTPOHHOrO KypHamy. Sk BHXiAHI TakoxK
3aCTOCOBYIOTHCA  aHAITHYHI JaHi poOOTH [aTYMKIB, eKcnepTHa OLiHKa
iH(popmauii y BUrIAAi BiIXWieHb Bil HOPMATHBHHUX.

Ha puc. 2 naBeneHo ckiameHy CTpyKTypHy CXeMmy 3acTOCYBaHHA
iHpopMaLifinuX pecypciB IS OLIHIOBAHHS TEXHIUHOTO CTaHy CHCTEM
3@1i3HUYHO-BOJHOIO CHOJIyYEHHs, B OCHOBY AKOI MOKNAA€HO BHKOHAHHWI
IPYHTOBHHIA aHali3 AiarHOCTHYHUX cHcTeM (Taba. 1).
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Puc.l Jliarpama npeueneHTiB

OcCHOBHI €Tanu nNpoeKkTyBaHHs iHPOPMALLIHOT CUCTEMH BKJIIOYAlOTh Y

cebe:
o

BUOIp TeXHOJIOTIT Ta 3aC00iB MOAEIIOBAHHS;
pO3po0JIEeHH (QYHKUIOHAIbHOT MOMAENi CHUCTEMH; TMMOOYIOBY

KOHLENTYalbHOI Ta JIOTiYHOT Mojeneit;

pO3po0JIeHHS MaTeMaTUYHOT MOJEi;

BHOIp iHCTPYMEHTIB po3po0KH;

noOya0BY AiarpaM CTaHiB Ta AiarpaMm Kjiacis;
TECTyBaHHsA MPOrpaMHOro 3abe3neyeHHs CUCTEMHU.

Hns po3pobienns indopmauiiiHoi cucreMu 3actocoBaHo mMoBy SQL
(Stucturend Query Language) [12], Web-gogaTtku Hanucani MoBOIO
nporpamyBaHHsa PHP [13], nepeBaroto sikoi € 31aTHiCTb reHepyBaTH He TiILKHU
HTML-nokymenTH, a ii 306paxenns pisHux ¢opmaris: IPEG, GIF, PNG,
¢aiinin PDF ta FLACH. B 0OCHOBY NMpO€KTYBaHHs CTPYKTYpH 0a3d JaHHX
NOKJIaAeH] 3aBJaHHA MiHiMi3alii 1yOalO0BaHHS JaHUX i CMIPOLLUEHHS MPOLEIyp
iXx 00poOKkM Ta noHOoBJAEHHSA [14]. PoboTa 3 6a3010 AaHUX MOXKIMBA y ABOX
pexuMax: aIMiHicTpaTopa Ta KOpUCTYBaya.
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Indopyawitne POopMYTOBAHHS
‘ . ENEKTP OHHOFO
3a0e3neIeHHA
KypHamy
» EKcnepTHa OHiHKa ) Mo6ynosa aepera
ingopuanii - Iﬂc]:opuaxmmo—uom\ KOBa BinMoB
cHCTeMa ¥
AunaniTHami Fani o \
| poforn garyuxis Cucremn
MOHITOP HHTY
Vpaxy Banns
TIOFOAHHX YMOB PospoOka
eKCILly aTail TMPAKTHYHHX
. pexoMenaalii

Puc. 2 — CrpykTypHo-noriuHa cXema 3acTocyBaHHs iHpopMauiiiHuX pecypcis
15 OUiHIOBAHHS TEXHIYHOTO CTAHY CUCTEM 3aJ1i3HHYHO-BOJHOTO CIIOJyYEHHS

/e
Tank Vessel . .
Sailing_conditions
N 1d_vesse: iPX R i .
1d_tank (PX) Tt r 1d_saiting_conditnons (PK}
o vesse!_name: VARCHAR M
1d_vessel (FK) distance: UNSIGNED DOUBLE
= captain: VARCHAR
tank_name: VARCHAR. dist_ixm_speed: UNSIGNED DCUBLE
E tech_speed: UNSIGNED DCUBLE
type: VARCHAR i Tme_X: UNSIGNED DCUBLE
ism - UNSIGWED DCUBLE
W _tank: UNSIGNEC DGUBLE —peed: X_storm: UNSIGNED DGUBLE
q_0if_X: UNSIGNED DCUBLE
Capacity: UNSIGNED EGUBLE Vovage
q_water_X: UNSIGNED DOUBLE %
dsst_mid: DOUBLE =
" ther: UNSIGNED DOUBLE -
dist_keel: LINSIGNED DOUBLE omes 1d_voyage {PK) ‘
Q_0if_St: UNSISNED DGUBLE 1d_sating_conditions (FK)
q_water_si: UNSIGNED DCUBLE 1d_vesse! (FK)
Hotd D _i: UNSIGNED DOUBLE cargo_fiie- BLOB
D_0: UNSIGNED DCUBLE cargo_pian_file: BLOB
Id_hoid (PK) Drw_Z: UNSIGNED GCUBLE
1d_vessei (FX) W _k: UNSIGNED DOUBLE
heid_name: VARCHAR T_i* UNSIGNED BOUBLE Vessel_berth
W _hoid: UNSIGNED DGUBLE V_gZ7 UNSIGNED DGUBLE
5 1d_vesse? berth {PK)}
iength: UNSIGNED DOUBLE L _n: UNSIGNED DGUBLE . - = e
Id_vesse: (FK)
height: UNSIGNED DCUBLE L_pp: UNSIGNED DCUBLE = i Berth
1d_berth iFK)
width: UNSIGNED DGUBLE H_b: UNSIGNED DOUBLE =
dast_mid: DOUBLE B_max: UNSIGNED DOUBLE 1d berth (P55)
dist_keei: UNSIGNED DOUBLE & UNSIGNED DOUBLE BUmBEr BTEGER
e
X0 bouse mtensity: UNSIGNED DCUBLE
Z.: ousle depth: UNSIGNED DOUBLE
d_opt: CCUBLE
K2_p: DCUBLE
K2 v: DCUBLE

Puc. 3 — ®i3uuHa Moaenb JaHUX
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BBeneHHs i peaaryBaHHs indopmaLii 31iiCHIOETBCS anminicTpaTopom,
KOPUCTYBaueBi HanaloThes (YHKUIT IWBHAKOrO MOIWYKY Ta MOPIBHAHHA,
COpTyBaHHs MOKa3HUKIB 3a HA3BaMU i aTOIO, Meperisay NMoBHOI iHdopmaLii,
SIKY MPEACTaBJCHO y BUIJIAAI €JeKTPOHHOro >kypHany. KiieHTchka yacTHHa
CHCTEMM  ynpaBiliHHi Gasamu namux 3abesnedye inTepdeiic  3B’sI3Ky
KOpHCTYBa4a 3 0a3or0 JaHWX: MEPETBOPIOE 3aNHUTH B KOMAHIM 3aMUTIB 110
cepBepHOi YacTUHH. JlocTyn o 6asu naHux 3aiiicHIOEThes Yepe3 web-cepsep
Apache. V pamkax cuctemu nowyk Moxe 6yTH 31ilHCHEHWIl 3a 3anuTamu, 1o
BKJIIOYAIOTh B Ce0e KOHKPETHI YMCIIOBi MOKa3aHHS €JIEKTPOHHUX JaT4HKIB.
Kpim ¢yukuiii nepernsiny, indopmauiiina cuctema nae 3mory 3jiiicHioBaTH
NONaBaHHA NAHUX | neperasa BMicTy Tabmuub. @DisuuHy Momenb JaHHX
HaBeIEHO Ha puc. 3.

TEXHIKO-EKOHOMIYHE OBI'PYHTYBAHHS LLIOAO
BMPOBA)KEHHSA IH®OOPMALIIMHOI CHCTEMU Y MEPEKAX
3AJIIBHUYHO-BOAHOI'O CMTOJIYYEHHSA TA NEPCINEKTUBU
MNOJAJIbIUUX JOCJTIAXKEHb

3acToCyBaHHA CHCTEM TEXHIYHOTO 1iarHOCTYBaHHA i MOHITOPHHIY
BAIBHUMHMX  CMOJIyYeHb € JUIs  YKpaiHM HOBMM, L€ HeanpoGoBaHUM
HanpsMoM. IX BNpoBamkeHHs OOMEXKEHO uepe3 eKOHOMiuHi YMHHHKM, SKi
MOB’A3aHI 3 yjnawTyBaHHs Ta oOciayroByBaHusMm. [IpoTe BW3HAUYEHHS
TEXHIYHOr0 CTaHy o00’€KTy, MOWYK MiCUb, y SKMX CHOCTEpPiraloThes
HECNPaBHOCTI, € BAX/IMBOIO E€KCILTyaTalliliHOIO 3a1auero, 30KpeMa /Uil Mepex
3aJII3HUYHO-BO/IHOTO ~ CMOJY4€HHS, YCTILIHE BHPIlUEHHS AKOI BH3HAYA€
Gesneky pyxy. ExoHoMiuHa edekTuBHicTs Bin cTBopenHs IC mis TexHidHOrO
00C/yroByBaHHs ~ OOYMOBJIEHAa OYiKYBaHMM 3POCTaHHAM  e(peKTHBHOCTI
BUKOPHCTaHHS ~ TEXHIYHMX  3acO0iB, 3MEHIIEHHAM a  MOCTYNOBHM
BUKJIIOYEHHSM JIIOJCHKOTO (haKTOpy Ta CKOPOYEHHSM BUTPAT HA 3apoGiTHY
MJIATHIO Ta €JIEKTPOEHEPTIIO.

[Monanbwi nocnimkeHHs NoB’s3aHi 3 peani3auilo 3anpoNOHOBAHMX
MEXaHI3MiB CTBOpeHHs iH(opMaliiiHOi cucTeMu Ta il BNpOBaKEHHAM Y
Mepexi 3ali3HUYHO-BOAHOTO CIOTYUEHHS.

HaykoBe 3nauennsi poborn. Oneprkani pesy/ibTaTH CpsMOBaHi Ha
BUPILIEHH HAyKOBO-NPUKJIAaAHOI npoGiemu inopmaliiiHoro 3adesneueHHs

CHCTEM  JIIarHOCTYBAHHS | MOHITOPUHLY MepeX 3ali3HHYHO-BOIHOTO
CTIOJIYUYEHHS.

[IpakTiuHe 3Ha4eHHsi pobOTH mossirae y po3pobreHHi 3aXomiB 3
YNPaBJIiHHS  CHCTEMAaMM  TEXHIUHOI JiarHOCTMKM 1| MOHITOPHMHIY, IO

N03BOJIUTE  YIOCKOHAIUTH ICHYIOYM METOAM TEXHIUHOro 0O6C/IyroByBaHHs
MPUCTPOIB  3aJlI3HUYHOT ABTOMAaTUKM Yy MepeXax 3ali3HUUHO-BOJHOTO
cnojly4eHHs. Pesynbtatu po60TH MOXKXYTb OyTH 3aCTOCOBAHI JUISl TECTYBAHHS
NPUCTPOIB 3a1i3HUYHOT ABTOMATHKH.
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BUCHOBKMHA

l. BukoHaHO ~ aHajli3  iCHYFOUMX KOMITIOTEPHMX AiarHOCTHYHHX
CHCTEM, siKi Ha JaHuii Yac 3aCTOCOBYIOTHCS ISl TEXHIYHOTO OBCIYrOBYBaHHS
3a/1i3HHYHOT aBTOMATHKK; BM3HAYEHO, IO FOJOBHUM HENOJIKOM BBAXKACTHCS
BIZICYTHICTb B3aeMOAii iHPOPMaLiiHKX CHCTEM 3 CHCTEMAaMH MOHITOPHHTY.

2. BusHayeHo Ta c(opMyJIbOBAHO OCHOBHI €TalM NPOEKTYBAHHA HOBOI
IC nnst 06¢i1yroByBaHHs cHCTEM TEXHIYHONO AiarHOCTYBAHHSA | MOHITOPHHTY y
Mepexax 3ali3HUYHO-BOJHOIO CIIOIY4YEHHS, B OCHOBY $KOI MOKJAAEHO
3aBJaHHA MiHiMi3auil i ny6moOBaHHA JAHMX, CIPOLIEHHS MpoLeayp ixX
00po0OKH 1 MOHOBJIEHHS.

3.B  OCHOBY  TEXHIKO-€KOHOMIYHOTO  OOIPYHTYBAaHHS  LIOJO
HEOOXiHOCTI BNPOBA/LKEHHA HOBMX iH(POPMAUIHHUX cHUCTEM Yy Mepexax
3a1i3HHYHO-BOAHOTO  CIOJIyYeHHs  TOKJIAAEHO HEOOXiAHICTh  CTBOPEHHS
3aC00iB  aHanizyBaHHA Ta 00poOKM iHdopMauii OTpUMAaHUX [aHMX, WO
CrpATHME 3MEHLUCHHIO Ta BUK/IIOUYEHHIO BTPYYaHHS MEPCOHANY 3 MOAANLILIOK
CKOHOMIEIO0 BUTPAT Ha 3apOOiTHY MIATHIO Ta €JEKTPOEHEPTItO.
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THE INFORMATION SUPPORT OF MAINTENANCE OF RAILWAY-
MARINE GOODS

Kazymyrenko Y., Drozd O., Yeholnikov O.

The advanced development of computer technologies in the maintenance and
operation of vehicles creates the preconditions for the implementation of new
mechanisms to control technical diagnostics and monitoring systems. The application
of these mechanisms will make it possible to automatically control the technical
condition and formulate information messages about deviations. The specialized
information system development for solving the problems of assessing the technical
state of railway-waterway connection systems is relevant. It aims at improving the
method of technical diagnostics and monitoring of railway automation devices. The
authors propose mechanisms for designing the information system, for which the
existing diagnostic systems are analyzed, the disadvantages of their operation, their
causes and consequences are identified. An object-oriented approach and traditional
database design technologies are used in the paper. The peculiarities of IT systems
operation in railway-waterway connection mean consolidation of the functions of
railway transport with water one, which is considered in the database structure
construction, based on the task of minimizing duplication of data and simplifving the
procedures for their processing and updating. The software allows to solve research
and operational tasks efficiently. The achieved results can be applied to the testing of
railway automation devices on the railway-waterway routes.

Keywords.  Railway-waterway —connection, technical — diagnostics  and
monitoring systems, project information support
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