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IToBua HasBa <«JlocHimKeHHS 1HGOOPMAIINMHOI TEXHOJOrI] OINHIOBAHHSA 1MEHTUYHOCTI
po0OYMX NMKJIIIB AU3EII HAa OCHOBI OIpalllOBaHHS JAHHMX HEINPSIMUX BUMIPIOBAHbBY.
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Y nmepmoMmy po3AUTi  PO3TISHYTO OCHOBHI TPHUHIMIIM Ta METOAM OIIHIOBAHHS
IIEHTUYHOCTI pOOOYMX IHKJIIB CHUJIOBUX arperariB, a TakoXX BiAOMI 1H(pOpPMAIIiitHI TEXHOIOTIT
OTIPAIIOBAHHS JJAHUX HEMPSIMHUX BUMIPIOBaHb.

Y nmpyromy po3aun TPOBEICHO ampOKCHMAIli0 KPYTHMX MOMEHTIB HHJIIHIPIB 3a
pe3yabTaTaMd  ONpAIIOBAaHHS  JOCTIHUX JaHUX THUCKY, PpO3POOJIEHO JeTepMiHOBAaHY
MaTeMaTHYHy MOJIeJb KPYTHOI CXEMH CHJIOBOTO arperary, IpOBEACHO alTOPUTMIi3allito
MPOLEAYPH OI[IHIOBAHHS 1IEHTUYHOCTI pOOOYNX IIUKIIIB.

Y tperboMy po3aim oOpaHo cxema Jlamepa miisi KOMIT IOTEPHOT iMiTarlii BHIAIKOBUX
3aBaJ Ta Ha i OCHOBI JOCII/PKEHO HEBM3HAYEHOCTI 1H(OpPMAIiIfHOI TEXHOJOTii MOHITOPUHTY
poboYMX IHKIIB CHJIOBOTO arperary, MOJaHO MOJell KOMI IOTEPHOI CHCTEMH Ha MOBI
BisyansHOro MosemoBants Unified Modeling Language (UML).

VY yeTBepTOMY pO3/iJII BUKOHAHO PO3PaXYHOK €KOHOMIYHOI €(EeKTUBHOCTI pO3pOOJICHOT
CHCTEMH.

VY m’satoMy po3nuli MPOBEAEHO aHATI3yBaHHS HEOE3MEYHUX 1 MIKIIIMBUX BUPOOHHUUX
¢axTopiB Ha pobouomy wmicui 3 [IEOM. PosrisHyTo 3axoam miofo 3abe3mneyeHHs Oe3neuyHux
YMOB TIparii.

Merta poboTtu — po3poOiieHHs iHPOpMAaIifHOI TEXHOJIOT1i KepyBaHHS MpoLecaMy Nojadi
MaJUBHO-TIOBITPSHOI CyMIIIl y UWJIIHIPH CUJIOBOTO arperary, ska 3a0e3redye BIAMOBITHI
HEBU3HAYEHICTh Ta MPOJYKTUBHICTH OMNPAIIOBAHHS CUTHAIY MHUTTEBOI MIBHJIKOCTI OOCpTaHHS
KOJIIHYaCTOTO BaIy.

OO’ekT nmochikeHb — TpoIec PO3poOINIAHHS 1H(POpPMaLiiHOI TEXHOJIOTrii KepyBaHHS
mpolecaM To/1adi  MaJMBHO-TIOBITPSIHOI CyMIIl 3a YMOB HEIMOBHOI 1H(opMamii Ta mii
BUIIAJIKOBUX 3aBa/I.

[Ipeamer mociimkeHb — MaTeMaTHYHI MOJENi, METOI, AJITOPUTMIYHE Ta TMPHUKIATHE
nporpaMHe 3a0e3MeYeHHS.

[Ipu BuKOHAHHI MaricTepchbKoi poOOTH BUKOPUCTOBYBAIUCS HACTYITHI METOIH HAYKOBOTO
JOCIIJKCHHS: METOJIM CHUCTEMHOTO aHaji3y Ta Teopii aBTOMAaTHYHOTO KEpyBaHHS 3a YMOB
HEMOBHOI 1HOpMarii i aii BUMaAKOBUX 3aBaj, Teopii moaiOHOCTI Ta Teopii CUTHAIBHKUX TpadiB,
Teopii IMOBIPHOCTI Ta MAaTEMATUYHOT CTATUCTUKH, KOMIT IOTEPHOTO MOJICJIIOBAHHS.

HoBu3Ha nociiKeHHS: yrepiie BUKOPUCTAHO MaTEMaTHYHY MOJENb KPYTHOI CXeMH
CHJIOBOTO arperaTy y BUIJISII MEXaHIYHOI CHCTEMH 13 JecaTbMa CTYINEHSIMHU BOJIi 3a YMOB
BpaxyBaHHS TEPTS IMPH BCTAHOBICHHI 1H(OPMAIIHHUX 3B S3KIB MK KPYTHUMH MOMEHTaMHU
IWTIHAPIB T4 CUTHAJIOM (PIIYKTYaIliil MBUAKOCTI 00epTaHHs MepIIoi Macu KOJIIHYacTOTO Bally Ha
OCHOBI BUKOPHCTAaHHS MaTeMaTHYHOTO amapary IepeTBopeHHs Jlaruiacy 3a  HyJIBOBHX
MIOYaTKOBUX YMOB, METO/IIB TEOPii MOAIOHOCTI Ta Teopii CUTHANBHUX IpadiB.

[IpakTruHe 3HAYECHHS OJEP)KAHUX PE3YJIbTATIB JTOCHTIPKCHHS TOJSATaE B PO3POOISIHHI
QITOPUTMIYHOTO 3a0€3MeUYeHHs anapaTHO-NPOrpaMHUX 3aco0iB KepyBaHHS IMpolecaMH IMoJjadi
MaJIUBO-TIOBITPSIHOT CyMIllTl y IWJIIHAPH TU3EIIb-TEHEPATOPIB 31 3BOPOTHIM 3B’ SI3KOM IO CTaHy
CUrHaIly (pIIyKTyamii IBUIKOCTI 00epTaHHS KOJIHYACTOTO Bally.

AIAPATHI ~ 3ACOBHM,  AJIOPUTMIYHE  3ABESIIEYEHHA, CUT'HAJI
OJIIVKTYALIM, MATEMATUYHA MO/IEJIb, JIATPAMU, UML



ABSTRACT

The full name is «Research of the information t@tbgy for estimating the diesel engine
working cycles identity based on the processingdifect measurement data».
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The first section discusses the basic principled methods of assessing the identity of
the operating cycles of power units, as well aswkmanformation technologies for processing
indirect measurement data.

The second section approximates the torques otyhieders based on the results of
processing the experimental pressure data, dewe@pgketerministic mathematical model of the
torsional circuit of the power unit, algorithmizéide procedure for estimating the identity of
operating cycles.

In the third section, Lamer's scheme for compui@ukation of random interference is
selected and based on the uncertainties of infeemag&chnology for monitoring the operating
cycles of the power unit, models of computer systemnified Modeling Language (UML) are
presented.

The fourth section calculates the economic efficyeof the developed system.

The fifth section analyzes hazardous and harmfudiyetion factors in the PC workplace.
Measures to ensure safe working conditions areideresl.

The purpose of the work is to develop informati@thnology for controlling the
processes of fuel-air mixture supply to the cylmsdef the power unit, which provides the
appropriate uncertainty and productivity of thet@msaneous crankshaft speed signal.

The object of research is the process of develojpifogmation technology to control the
processes of fuel-air mixture in the event of inptete information and accidental interference.

Subject of research - mathematical models, metradgsrithmic and applied software.

The following research methods were used in theteriasthesis: methods of systems
analysis and theory of automatic control under mmglete information and random noise,
similarity theory and signal graph theory, probi#piltheory and mathematical statistics,
computer modeling.

The novelty of the study: the first mathematicald®loof the torsional scheme of the
power unit in the form of a mechanical system wéh degrees of freedom under conditions of
friction in establishing information links betweewlinder torques and signal fluctuations of the
first crankshaft speed based on zero initial cool, methods of similarity theory and signal
graph theory.

The practical significance of the results of thedgtis to develop algorithmic hardware
and software for controlling the supply of fuel aad mixture in the cylinders of diesel
generators with feedback on the signal of fluctuadiin the crankshaft speed fluctuations.

HARDWARE, ALGORITHMIC SUPPORT, FLUCTUATION SIGNAL,
MATHEMATICAL MODEL, DIAGRAMS, UML
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[TonmHoe  Ha3Banue  «lccnemoBanue  WHGPOPMALMOHHOM  TEXHOJOTHMH  OLIEHKU
UIEHTUYHOCTU pab04MX LIUKIIOB JU3€JI1 HA OCHOBE 00paOOTKH JaHHBIX KOCBEHHBIX U3MEPEHUII».
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B nepBom paszzene paccMOTpeHbI OCHOBHBIE IPUHILIUIIBI K METO/IbI OLICHKH WICHTUYHOCTH
paboYMX IUKIOB CHJIOBBIX arperaTroB, a TaK)Ke H3BECTHBIC WH(OPMAIIMOHHBIC TEXHOJOTHH
00pabOTKM JAHHBIX KOCBEHHBIX U3MEPEHUH.

Bo BTOpOM paznene mpoBeneHa anmpoKCHMAanus KPYTAIIMX MOMEHTOB IMJIMHIPOB IO
pe3yabTataM 00paOOTKHM OIBITHBIX JaHHBIX JaBlIeHHUs, pa3paboTaHa JeTepMHHHUPOBAHHAS
MaTeMaTH4ecKas MOJAENb KPYTALIeH CXEeMBbl CHJIOBOTO arperara, MpOBEACHA AITOPUTMH3ALUSL
IpOIEeTyphl OLIEHKU UICHTHYHOCTH pabounX HUKIIOB.

B tpetpeMm paznene BeiOpaHa cxema Jlamepa miisi KOMIbIOTEPHOW UMHTAIMK CITYIalHBIX
IIOMEX M Ha €€ OCHOBE HCCIEeNOBaHa HEOIPEIeJIeHHOCTh HH()OPMAITMOHHOW TEXHOJOTHH
MOHHUTOpPUHTa pabouyMX IMKJIOB CHJIOBOTO arperara, MPEACTaBICHBI MOJEIH KOMITBIOTCPHOMH
CHCTEMBI Ha s13bIKe Bu3yanbHoro Moaenuposanus Unified Modeling Language (UML).

B derBepToii Ty1aBe BBIMOJHEH pacyeT dKOHOMHUYECKOW 3((HEKTUBHOCTH pa3paboTaHHON
CHCTEMBI.

B nsATol ritaBe mpoBeeH aHAN3 ONMACHBIX M BPEIHBIX MPOU3BOJICTBEHHBIX (PAKTOPOB HA
pabouem mecte ¢ [I9BM. PaccMoTpeHsl MeponpusaTHs 1Mo obecneueHuo 0e30MacHbIX YCIOBUI
TpyJa.

Lens paboTsl — pazpaboTka MHPOPMALMOHHON TEXHOJOTMH YIPABJICHHUS MPOLECCAMU
HOJa4YM TOIUITMBHO-BO3IYIIHOM CMeCH B IIWJIMHIPHI CHJIOBOTO arperara, KoTopas o0ecrednBaeT
COOTBETCTBYIOIIME HEONPEAETICHHOCTh U IPOU3BOIUTENLHOCTh O0OpaOOTKH CUTHAlIa MTHOBEHHOM
CKOPOCTH BpAIIEHHsI KOJICHYaTOro BaJa.

OOBeKT WucchnenoBaHUW — Tpolecc pa3padoTKu WHGOPMALMOHHON TEXHOJIOTUU
YIPaBJICHUS MPOLECCAMH MOJa4yl TOIUIMBHO-BO3AYIIHON CMECH B YCIOBHSX HETOTHON
UHPOPMALIUU U CITYYalHBIX TTOMEX.

[lpenmer wnccnenoBaHWil — MaTeMaTHYECKHE MOJENH, METOIBI, AITOPUTMHYECKOE M
NPUKJIAJHOE IPOrpaMMHOE oOecrieueHue.

[lpn BBIMOJIHEHWHM MAarucTepcKoil padOTHl HMCHONB30BAIUCH  CIEAYIOIINE METOJIbI
HAyYHOTO MCCJIEJOBAHUSA: METOABl CHCTEMHOTO aHalM3a © TEOPUHU aBTOMATHUYECKOTO
YIIPaBJICHUS B YCIOBHSIX HEMOJHOW MH(MOPMALMHM U CIyYalHBIX IMOMEX, TEOPHU IOMO0HS U
TEOPHUH CHUTHAJIBHBIX TpadoB, TEOPUU BEPOATHOCTH M MaTeMaTHYeCKOW CTaTUCTHKH,
KOMITBIOTEPHOTO MOJICITUPOBAHMUS.

HoBu3Ha uccnenoBaHus: BIEpBbIE HCIOJIb30BAHA MaTeMaTH4yecKash MOJENb KpYTsIien
CXEMBI CHJIOBOTO arperaTa B BUJI€ MEXaHHMYECKOH CHCTEMBI C JECATHIO CTEIICHSIMHU CBOOOIBI IPU
YCIOBUM ydYeTa TPEHHsI MpPHU YCTAaHOBJICHWU HH()OPMAIIMOHHBIX CBS3EH MEXAY KPYTSIIUMH
MOMEHTAaMH I[MJIMHAPOB M CHTHAJIOM (IYKTyallMii CKOPOCTH BpAIIEHUS MEpBOH MAacChl
KOJIGHYAaTOr0 Bajla Ha OCHOBE MCIIOJIb30BAaHUS MaTEMaTHYEeCKOro amrmapara Ipeodpa3zoBaHUs
Jlarutaca HyneBBIX HAYaIbHBIX YCIOBHH, METOJOB TEOPUH TOAOOMS M TEOPHH CUTHAIBHBIX
rpagos.

[TpakTHueckoe 3HAYEHHE TIIOJYYCHHBIX PE3yJIbTaTOB HCCIEAOBAaHHS COCTOUT B
pa3paboTKe aNrOpUTMHUYECKOrO OOECIIEUEeHHUs armnapaTHO-TPOTPAMMHBIX CPEACTB YIPABICHUS
IpoLeccaMy MoJaud TOIUIMBOBO3AYIIHOW CMECH B IMJIMHIPHI AU3EIb-TEHEPaTOpoB ¢ 00paTHOM
CBSI3bIO IO COCTOSIHUIO CUTHANA (MIYKTYyalluii CKOPOCTH BpallleHHs KOJIEHYaToOro Baja.

AIIIAPATHBIE CPEACTBA, AJI'OPUTMHUYECKOE OBECHEYEHHE, CUT'HAJI
QJIIVKTYALIUU, MATEMATHUYECKAA MOJEJIb, IMATPAMMEBI, UML



