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VY mepiomy po3zisii po3riisHYTO OCHOBHI NPUHIMIIM Ta METOIU TMOOYIOBU apXiTEKTypu
KOMIT FOTEPHUX CHCTEM OMNpAIIOBaHHS JaHUX HENPSIMUX BHUMIPIOBaHb, a TaKOX PO3TISIHYTO
0cOONMMBOCTI TOOYZOBM amapaTHUX 3aco0iB  JJIs BHMIPIOBaHb IapaMeTpiB YacTOTHO-
MOIYJIbOBAaHUX CUTHAJIIB MIBUIKOCTI OOEpPTaHHS KOJIHYACTOTO BaJy.

Y apyromy po3niiai po3po0JeHO KOHIENTYalbHI 3acaaud MOOYAOBU amapaTHUX 3aco0iB
MpOrpamMHOTO 3a7aBaHHS (a3 Moaaui MaJTUBHO-TIOBITPSIHOI CyMINIl y MHJIIHIPH CHIJIOBOTO
arperaty, NOOYJZOBaHO JETEPMIHOBAaHY MAaTeMaTH4YHY MOJAEIb KPYTHOI CXEMH JU3EeJb-
reneparopa 104100 Ta BcTraHOBIEHO ii YaCTOTHI XapaKTEPUCTHKH, TaKOX JOCIIIKEHO
METPOJIOTI4HI XapaKTEePUCTUKH BUMIPIOBAJILHOTO MIEPETBOPIOBAYA CUTHALY (PIIyKTYaIlii.

VY TpeTtboMy pO3iIi pO3pOOJICHO aNTOPUTMIUHE Ta TPHUKJIAHE TporpamMHe 3a0e3nedeHHs
OTpAILIOBaHHA CHUTHAJy MMTTEBOi IMIBUAKOCTI OOepTaHHsS, MOJAAHO MOJENi KOMII IOTepHOi
cHCcTeMH Ha MOBI BizyanbHoro moaeoBanuas Unified Modeling Language (UML).

VY 4deTBepTOMY PO3/iJli BUKOHAHO PO3PAXYHOK €KOHOMIYHOI €(EeKTUBHOCTI po3poOIeHOi
CHCTEMH.

Y o’'saToMy po3aiTi MPOBEACHO aHATI3yBaHHS HEOE3MEYHUX 1 MIKIAJTMBUX BHPOOHUYUX
daktopiB Ha pobodomy micii 3 [TEOM. PosrasHyro 3axomu moo 3a0e3nedeHHs 0e3nmeYHuX
YMOB TIparii.

MeToro MaricTepchbKoro MPOEKTy € AOCHIKEHHS amapaTHUX 3aco0iB MPOrpamMHOTO
KepyBaHHS IpollecaMy Mojjaui MaJIuBHO-TIOBITPSAHOI CyMillli Yy HMIIHIPU CUIIOBOTO arperary, siki
3a0€3mevyoTh BIJMOBIIHI HEBU3HAYEHICTh Ta MPOJAYKTHBHICTh OMpPAIIOBAHHS JAaHUX HEMPSIMHUX
BUMIpPIOBaHb y BUTJISI CUTHATY MUTTEBOI HIBUIKOCTI 00€pPTaHHS KOJIHYACTOTO Bally.

OO0’ ekT nmOCHiKeHh — MPOIEC MOOYIOBH amapaTHO-TPOTrpaMHUX 3aco0iB KEpyBaHHS
npolecaMy Iojadyi MaJIWBHO-TIOBITPSAHOI CyMmimn 3a yMOB HemoBHOI iHQopmarmii Ta nii
BUTIAIKOBUX 3aBa]l.

[IpenMer mocmiKeHb — MaTEeMAaTHYHI MOJENi, METOJIU, AITOPUTMIYHE Ta MPUKIATHE
nporpamMHe 3a0e31eueHHS.

[Tpu BUKOHAHHI MaricTepchbKoi pOOOTH BUKOPHCTOBYBAINCS HACTYITHI METOIU HAYKOBOTO
JTOCJTIJDKEHHS. METOIM CHCTEMHOTO aHajli3y Ta Teopii aBTOMAaTHYHOTO KEPYBaHHS 3a YMOB
HEMOBHOI 1H(oOpMaIIii i 1ii BUIAJAKOBHUX 3aBajl, TEOPil MOAIOHOCTI Ta Teopil CUTHAILHUX Tpadis,
TEOpii KMOBIPHOCTI Ta MATEMAaTUYHO1 CTATUCTUKH, KOMIT FOTEPHOT'O MOJICITFOBAHHSI.

HoBu3Ha nociikeHHs: yrepiie 3anpoloHOBaHO Ta HAYKOBO OOIPYHTOBAHO KOHIICTILIIO
MpOrpaMHUX PYyXIB amapaTHUX 3ac001B MO0 KEpyBaHHS MPOIIECAMH oAl MaIuBO-TIOBITPSIHOL
CyMiln 3a YMOB HemoBHOI iH¢opmalii, BIIMIHHOIO O3HAKOIO SIKOi € BUKOPUCTAHHS CHUTHATY
MHUTTEBOI IMIBUAKOCTI OOEPTaHHS KOJIIHYACTOTO Baly CHJIOBOTO arperaty Mpud MOHITOPHUHTY
IICHTHYHOCTI POOOYUX IUKIIB.

[IpakTruHe 3HAYECHHS OJEP)KAHUX PE3YJIbTATIB JTOCHTIPKCHHS TOJSATaE B PO3POOISIHHI
amapaTHHUX 3aco0iB MPOrPaMHOI0 KEpyBaHHS MpoLieCaMM MOJadi MaauBO-TIOBITPSAHOI CyMil Y
MUTIHIPH TA3ENIb-TEHEPATOPIB 31 3BOPOTHIM 3B’ I3KOM I10 CTaHy CUTHATY (DIIYKTyaIliid MBUIKOCTI
obOepTaHHs.

AIAPATHI ~ 3ACOBH,  AJITOPUTMIMHE  3ABE3IIEYEHH, CHUI'HAJI
QJIVKTYALIU, MATEMATHUYHA MOJEJIb, ATAT'PAMH, UML



ABSTRACT

The full name is «Research of the computer systemamitoring of identity of working
cycles of the diesel engine in the conditions ebmplete information».

Master's work in the specialty: 124 « System ansys

Student gr. SA-20-1zm DSMA, O. F. .... — Kramato2B21.

The work contains: 11pages: 2@-ig., 13Table, 23Slides.

The first section discusses the basic principlesraathods of building the architecture of
computer systems for processing indirect measurendata, as well as features of the
construction of hardware for measuring the parareatefrequency-modulated crankshaft speed
signals.

In the second section the conceptual bases ofromtish of hardware of software setting
of phases of supply of fuel-air mix in cylinderstb& power unit are developed, the deterministic
mathematical model of a twisted circuit of the dlegenerator 10D100 is constructed and its
frequency characteristics are established.

In the third section, algorithmic and applied saftes for processing the instantaneous
rotation speed signal is developed, and computstesy models in the Unified Modeling
Language (UML) are presented.

The fourth section calculates the economic efficyeof the developed system.

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

The aim of the master's project is to study thellare control software of the fuel-air
mixture supply to the cylinders of the power umvhich provide appropriate uncertainty and
productivity of indirect measurement data in thenfoof a signal of instantaneous crankshaft
speed.

The object of research is the process of buildiagitvare and software for controlling
the processes of fuel-air mixture under conditiohsncomplete information and accidental
interference.

Subject of research — mathematical models, metladgistithmic 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, probipiltheory and mathematical statistics,
computer modeling.

The novelty of the study: for the first time propdsand scientifically substantiated the
concept of software movements of hardware to corittie supply of fuel-air mixture in
conditions of incomplete information, the hallmagk which is the use of instantaneous
crankshaft speed signal in monitoring the idergitguty cycles.

The practical significance of the obtained researeults is in the development of
hardware control software for the supply of fuel+aixture to the cylinders of diesel generators
with feedback on the state of the signal of flutitues in speed.

HARDWARE, ALGORITHMIC SUPPORT, FLUCTUATION SIGNAL,
MATHEMATICAL MODEL, DIAGRAMS, UML
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B nepBom pazgene paccMOTpEHBI OCHOBHBIE MPHUHLUIBI M METOJbl TOCTPOCHHUS
APXUTEKTYPhl KOMIIBIOTEPHBIX CHUCTEM OOpaOOTKH IaHHBIX KOCBEHHBIX HM3MEPCHHM, a TaKkKe
paccMOTpeHbl OCOOCHHOCTH IOCTPOEHHS amIMapaTHBIX CPEACTB A WU3MEPEHUs MapaMeTpoB
YaCTOTHO-MOIYJTUPOBAHHBIX CUTHAIIOB CKOPOCTH BpAIlleHHsI KOJICHYATOTO Baja.

Bo BTOpOM pasnmene pa3paboTaHbl KOHIIENITYyalbHBIE OCHOBBI MOCTPOCHHUS AIlapaTHBIX
CPeACTB TPOTPaMMHOTO 3afaHus (a3 MOJa4Yd TOIUIMBHO-BO3AYIIHOW CMECH B IWIJIMHIPHI
CHJIOBOT'O arperata, mocTpoeHa ICTCPMUHUPOBAHHAS MaTeMaTHUECKasi MOJIC]b KPYTSIIIEH CXEMBbI
nuzenb-reHeparopa 10100 w ycraHOBIEHBI €€ YaCTOTHBIE XapaKTEPUCTHUKH, TakXKe
UCCIIEIOBaHbl METPOJIOTUYECKHE XapaKTEPUCTHKN U3MEPUTEIBHOTO MPeoOpa3oBaTess CUrHaja.

B Tperbem pasmene pa3paboTaHO aITOPHUTMUYECKOE M IMPHKIATHOE IPOTPaMMHOE
oOecrieyeHne OOpaOOTKM CUTHAJa MTHOBEHHOH CKOPOCTH BpAIllEHUs, MPEICTaBICHBI MOJIEIU
KOMITBIOTEPHOM CHCTEMBI Ha sI3bIKe BH3yanbHOro mojenuposanus Unified Modeling Language
(UML).

B derBepToii Ti1aBe BBIMOJHEH pacyeT dKOHOMHUYECKOW 3((HEKTUBHOCTH pa3paboTaHHON
CHCTEMBI.

B msiToii riaBe mpoBeeH aHaIHM3 OMAaCHBIX M BPEIHBIX MPOM3BOJICTBEHHBIX (AaKTOPOB Ha
pabouem mecte ¢ [I9BM. PaccMoTpeHsl MeponpusTHs 1Mo obecrneueHuo 0e30MacHbIX YCIOBUI
Tpyaa.

Llenpt0  MarucTepcKkoro MpoOEeKTa SBISETCA HUCCIEAOBAaHHE AaNMapaTHBIX CpPEACTB
POTPAMMHOTO YIIPABJICHUS] MPOIECCAMHU TTOAAaYM TOILIMBHO-BO3IYITHOW CMECH B IVIIMHIPHI
CHJIOBOTO arperatra, KOTOpble OOECHeuMBAIOT COOTBETCTBYIOUIME HEOIPEACIEHHOCTh H
NIPOM3BOIUTEIIFHOCT, OOpaOOTKM JTaHHBIX KOCBEHHBIX W3MEPEHHWI IOCPEICTBOM CHUTHANIA
MTHOBEHHOU CKOpPOCTH BpallleHUs KOJICHYATOro Baja.

OOBEKT WCCIEeNOBaHMNA — TPOILECC TOCTPOCHHUS aNapaTHO-MPOTPaMMHBIX CPEICTB
yIpaBJIeHUS] MPOLECCaMU I0Ja4d TOIUIMBHO-BO3AYIIHOM CMECH B YCJIOBUSX HEMOJHOM
UHPOPMAILIUU U CITYIalHBIX TIOMEX.

[Ipenmer uccrnemoBaHW — MaTeMaTHYECKHE MOJETH, METObI, aJTOPUTMHUYECKOE U
NPUKIIJHOE TPOrPaMMHOE 0OecTieueHHeE.

[Ipy BBIMOJIHEHHMH MAaruCTEpCKOM padOThl HCHOJIB30BATUCH CIEAYIOIIUE METO/bI
HAYYHOTO HCCJICJIOBAHUS. METOABl CHCTEMHOTO aHaliM3a W TEOPUHM aBTOMATHYECKOTO
yIPaBJICHUSI B YCJIOBHSX HEMOJHOW MH(OpPMAIMK W CIyYalHBIX TOMEX, TEOPUH IMOJ00Us H
TEOPHUH CHTHAJIBHBIX TpadoB, TEOpPUHM BEPOSTHOCTH M MaTEMaTHYECKOW CTaTHCTHKH,
KOMITBIOTEPHOT'O MOJAETHPOBAHUS.

HoBu3Ha wuccnenoBaHus: BIEpPBBIC MPEIJIOKEHA W HAydHO OOOCHOBAaHA KOHIICTIIIHS
NPOTPAaMMHBIX JIBIDKECHHMI amnapaTHBIX CpPEACTB IO YIPABJICHUIO TMPOIECCAMH  IOJa4H
TOTIJTMBHO-BO3IYIITHONH CMECH B YCJIOBUSX HETOJHOW MH(DOPMAIUH, OTIIMYUTEIBHBIM PU3HAKOM
KOTOPOH SIBIIIETCS HCIIOJIHb30BAHNE CHUTHAJIA MTHOBEHHOW CKOPOCTH BPAIICHUS KOJIEHYATOTO Baia
CHJIOBOT'O arperatra pyu MOHUTOPHHIE UICHTUIHOCTH PA0OYHX IHKIIOB.

[IpakTHyeckoe 3HAYEHHWE IIOJIYUYCHHBIX pE3YJIbTATOB KCCICIOBAHUS 3aKIIOYAaeTCs B
pa3paboTKe ammapaTHbIX CPEACTB MPOTPAMMHOIO  YIPaBICHHS MPOIECCaMU  MOAAYU
TOIJIMBOBO3YIIHOM CMECH B NWJIMHIPHI JH3EIb-TEHEPATOPOB C OOpaTHOM CBS3BIO 10
COCTOSTHUIO CUTHaJa (PIIYKTyaluii CKOPOCTH BPALICHHUS.

AIIIAPATHBIE CPEACTBA, AJI'OPUTMHUYECKOE OBECHEYEHHE, CUTHAJI
OIIVKTYALINUU, MATEMATUYECKAA MOJEJIb, IMATPAMMEBI, UML



