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1. KomIr'iotepHa cuctema NporpaMHoOro KepyBaHHS IIpoLiecaMy Mofadi NajvuBHO-TIOBITPSIHOI CyMillli CUIOBUX
arperariB 3a yMOB HeNIOBHOi iHpopMaliii

2. A computer system for software control of fuel-air mixture supply processes of power units under conditions of

incomplete information

Pedepar:

1. Incepraliito pucBsiY€HO PO3POOJISIHHIO TEOPETUYHUX 3acaf] Ta MPaKTUKYU [100YLOBU KOMITIOTEPHUX CUCTEM
KEpYBaHH4 [IpOLeCaMU 1101a4i 1aJIMBHO-TIOBITPAHOI CyMillli HA OCHOBI OIPALIOBaHHS JAHUX HENIPSIMUX BUMIPIOBaHb
B YMOBaX [Iii BUIIaIKOBUX 3aBaJl, OCJiIKEHHIO HEBU3HAYE€HOCTEN Ta IBUAKO/AII anapaTHUX 3ac06iB i
iHopmaniitHOi TeXHOIOTii MOHITOPHHIY LMJIIHIPOBUX IMOTYKHOCTEM, & TAKOXX PO3POOJISHHIO METOiB 3MEHIIEHHS
HeBU3HA4YeHOCTe! Ta 36i/IblIeHHS MBUIKO il ITPUKJIaIHOTO IIPOrpaMHOro 3abesnedeHHs. B IKocTi mkepena BxinHOi
indpopmalii KOMI'IOTEpHA CUCTEMA BUKOPUCTOBYE YaCTOTHO-MO/Y/IbOBAHUM CUTHAJ IIBUAKOCTI 06€pTaHHS
KoJiiH4acToro Bajy. Po3B’a3aHHS 1ii€e] HAyKOBO-TIPUKJIAIHOI 331a4i 3a6€311eYnTh €KOHOMIIO [1aJIMBa, 3MEHIIUTh

HIMOBIPHICTb [1IepeBaHTaXXEHHsI OKPEMUX LIUJIiHIPIB, 301/IbIINTh TEPMIH BUKOPUCTAHHS CUJIOBOTO arperary i



CKOPOTUTb BUTPATHU Ha NPOPINIAKTUKY, 0OCIYTOBYBAaHHS Ta PEMOHT. BUKOPUCTaHHS Cy4aCHUX (POPCYHOK, SIKi MalOTh
3ac00U eJIeKTPOTiApaBivyHOro abo II'€30€IeKTPUYHOr0 KEPYBaHHIM IIPOLiecaMy Noiayi NajarnBo-TIOBITPSHOI CyMillli,
I03BOJIsIE PO3POOUTH KOHILEITYyaslbHi 3acajii IPOrpaMHUX PYyXiB anlapaTHUX 3aCO0iB 100 AOCSITHEHHS
iIEHTUYHOCTI UMIIHAPOBUX IOTY>KHOCTEY CUJIOBUX arperaris. BUKOpUCTaHO METOIY TeOopii BUMIPIOBaHb,
MMOBIpDHOCTEN | MaTEMATUYHOI CTATUCTUKY IIPY ONPALOBAHHI JOCHIIHNUX JAHUX Y BUIJIALI PAAY BUMIPIOBAHb i3
0araTopasoBUMU CIIOCTEPEXKEHHSIMU. BCTaHOBIEHO HEBU3HAYEHOCT] arapaTHUX 3ac00iB Ta IPUKJIALHOTO
IIpOrpaMHOro 3abe3eyeHHs, SIKi HaJieskaTb o KaTeropii A. Po3po6eHo TeoOpeTUyHi 3acajy Ta METOI0JIOTiI0
CHHTE3y anapaTHUX 3aC00iB ONPALl0BaHHS JAHUX HENIPSIMUX BUMIPIOBAHb i3 BUKOPUCTaHHSIM KBaIPaTUYHOTO
KPUTEPIIO SIKOCTi Ta €TaTOHHUX MaTEMAaTUYHUX MOJIeJIell KOMIIOHEHT, 3alli3HEHHS IKUX Bigome. Ha ocHOBI MeToniB
Teopii MoAi6HOCTI Ta Teopii curHasbHUX rpadiB OTPUMAHO NepefaBajbHi PYHKIiM OKPEMUX KOMIIOHEHT
KOMITIOTEPHOI CHCTEeMH OIPALIOBAaHHS JaHUX HENPSIMUX BUMipIOBaHb. [106y0BaHO KOMITIOTEPHY CUCTEMY
IIPOrpaMHOr0 KEPYBAHHSM IIPOLIECAMU TOAYi TAJIMBO-TIOBITPSIHOL CyMillli y UMJIIHIPY i3 3a5aHUMU
HEBU3HAYEHICTIO Ta MIBUKOMIE€I0 OMPAIIOBaHHS JAHUX HEMPSIMUX BUMipIOBaHb. O6'€KTOM JIOCITKEHb € MPOoLeC
no6yJ0BY alapaTHO-MPOTrPaMHHUX 3aC06iB KOMITIOTEPHOI CUCTEMU KEPYBAaHHS [104a4€l0 MaJMBO-TIOBITPSHOI CyMilli
31 3BOPOTHIM 3B'SI3KOM 32 CTAHOM LIAJIIHAPOBUX IIOTY>KHOCTE! CUJIOBOTO arperaty Ha OCHOBI OIpallOBaHHSI JaHUX
HETIPSIMUX BUMIPIOBaHb Yy BUIJISII 4aCTOTHO-MOZYJIbOBAHOTO CUTHAJY LIBUAKOCTI 06€pTaHHS KOJIIHYacTOro Bajy, a
TaKOX 3a YMOB Jiii BUITAIKOBYX 3aBaJ, Ha il KOMIIOHEHTU. [IpegMeTOM IOCIiIKEHb € MATEMATUYHI MOJIEJIi, METOLY
BMMipIOBaHb, AJIFOPUTMIYHE Ta MPUKJIAJIHE TPOrPaMHe 3a0€31€4EHHS, CTPYKTYPH allapaTHUX 3aCO0iB | KOMIIOHEHT.
BuKopuCTaHO METOIM: CUCTEMHOTO aHaJi3y Ta Teopii aBTOMAaTUYHOrO KEPYBaHHS 3a YMOB HEMOBHOI iHpopMmaliii;
300Dy, OIpallloBaHHs, KOJyBaHHS Ta JeKoJyBaHHs iHpopmaliii; Teopii nogi6bHOCTi Ta Teopii curHanbHUX rpadis;
Teopii IMOBIPHOCTI, MAaTEMATUYHOI CTaTUCTUKU Ta TEOPii BUNIaJKOBYX IIPOLIECIB; TEOPii BUMIPIOBaHb, 30KPEMA,
indopmaniitnuil nigXig. MeToan KOMITIOTEPHOTO MOIETIOBAaHHSI BUKOPUCTAHO MPU JOCJIiIKEeHHIX IBUAKOAI Ta
HEBU3HA4YEHOCTI arapaTHUX 3ac00iB IepeTBOPEeHHs cCUrHaliB. HaykoBa HOBM3HA OTPUMAaHUX Pe3yJIbTaTiB [OJISITae y
PO3BUTKY TEOPETUYHUX 3acaf, 100yI0BY anlapaTHO-IIPOrPaMHUX 3aCO0iB KOMITIOTEPHOI CUCTEMU 3aMKHEHOTO
KEepYyBaHH4 [IpOLeCcaMU N10Ja4i 1aJMBO-TIOBITPAHOIL CyMillli B IMJIIHAPY IK3€JIb-TeHEpPAaTOPa Ha OCHOBI
OTIpALIOBaHHS JAHUX HEMPSIMUX BUMipIOBaHb y BUTJISi 4aCTOTHO-MO/1YJIbOBAHOTO CUTHAJY MIBUIKOCTI OOG€PTaHHS

KOJIIHYaCTOrO BaJly 32 YMOB Jiil BUIIaJIKOBUX 3aBaf,.

2. The dissertation is devoted to the development of theoretical foundations and practice of building computer
systems for controlling fuel-air mixture supply processes based on the processing of indirect measurement data
under the conditions of random disturbances, to the study of uncertainties and speed of hardware and information
technology for monitoring cylinder capacities, as well as to the development of methods for reducing uncertainties
and increasing the speed of application software. As a source of input information, the computer system uses a
frequency-modulated signal of the speed of rotation of the crankshaft. Solving this scientific and applied problem
will ensure fuel economy, reduce the probability of overloading individual cylinders, increase the life of the power
unit and reduce the costs of prevention, maintenance and repair. The use of modern injectors, which have means
of electrohydraulic or piezoelectric control of the fuel-air mixture supply processes, allows you to develop the
conceptual principles of software movements of the hardware in order to achieve the identity of the cylinder
capacities of the power units. The methods of the theory of measurements, probabilities and mathematical
statistics were used when processing experimental data in the form of a series of measurements with multiple
observations. Hardware and application software uncertainties that belong to category A have been identified. The
theoretical principles and methodology of the synthesis of hardware means for processing the data of indirect
measurements using the quadratic quality criterion and reference mathematical models of the components whose
delay is known have been developed. Based on the methods of similarity theory and signal graph theory, the
transfer functions of individual components of the computer system for processing indirect measurement data
were obtained. A computer system for software control of the processes of supplying the fuel-air mixture to the
cylinders with specified uncertainty and processing speed of indirect measurement data was built. The object of
research is the process of building the hardware and software of a computer system for controlling the supply of a
fuel-air mixture with feedback based on the state of the cylinder capacities of the power unit based on the



processing of indirect measurement data in the form of a frequency-modulated signal of the speed of rotation of
the crankshaft, and also under the conditions of accidental interference with its components. The subject of
research is mathematical models, measurement methods, algorithmic and application software, hardware
structures and components. The methods used are: system analysis and the theory of automatic control under
conditions of incomplete information; collection, processing, encoding and decoding of information; similarity
theory and signal graph theory; theories of probability, mathematical statistics and theories of random processes;
theory of measurements, in particular, the informational approach. Computer simulation methods were used in
studies of speed and uncertainty of signal conversion hardware. The scientific novelty of the obtained results lies
in the development of the theoretical basis for the construction of hardware and software tools for a computer
system of closed-loop control of the processes of supplying the fuel-air mixture to the cylinders of a diesel
generator based on the processing of indirect measurement data in the form of a frequency-modulated signal of
the speed of rotation of the crankshaft under operating conditions random interference.
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