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Pedepar:

1. Muceprauiiina po6ora: 208 c., 3 Ta6.,72 puc., 11 mox., 128 mxepen. EJJEKTPUYHI MAIIIMHU, IMHAMIYHI
BUMIPIOBAHHS, TIBUOKICTb OBEPTAHHSI, KYTOBA IIBUJIKICTDb, EHKOIEP, TOCJII] XOJIOCTOI'O XOY,
MIKPOKOHTPOJIEPHUM TAXOMETP, [TEPEXITHA XAPAKTEPVICTVIKA EJIEKTPUYHOI MAIIIMHU, MUTTEBI
3HAYEHHS KYTOBOI IBUIKOCTI, JIATIA3OH BMMIPIOBAHHSI, [TOXMBKA KBAHTYBAHHS,
BUMIPIOBAJIbHUM KAHAJI KYTOBOI LIBUIKOCTI. MeTo0 NOCTiIKeHHS € MigBUIIeHHS TOYHOCTI Ta PO3MUPEHHS
IianazoHy AMHAMIYHUX BUMIpIOBaHb IapaMeTPiB 00€pTaJbHOTO PyXy B IEPEXiIHUX PEKUMAX POOOTHU €JIEKTPUIHUX
MalllMH B JOCJIifi X0I0CTOro X0oy. [yisi BAKOHaHHS [TOCTaBJIEHOI METH HEOOXiTHO BUPIMIUTU TaKi 3ajayi: ®* 3pooutu
OTJI517, OIITUKO-€JIEKTPOHHUX BUMIPIOBAIbHUX IIepeTBOpIoBauiB napameTpis OP ta HaBecTH ix kiacudikariio; ®
[TpoaHanizyBaTu Biomi MeTOu Ta 3ac00M AMHAMIYHUX BUMIpIOBaHb [1apaMeTPiB 06€pTaJIbHOTO pyxy; ® Po3poburu
y3arajJlbHEHY CTPYKTYPHY CX€MY MiKPOKOHTPOJIEPHOTO 3ac00y AMHAMIYHUX BUMIPIOBaHb 3 BUCOKOUYYTJIMBAM
€HKOJZlepoM i Ln(POBUM CUTHAJILHUM KOHTPOJIEPOM; ® PO3pOOUTH MaTeMaTUYHY MOJIeJib BUMIPIOBAaHHS [TapaMeTpiB

00€pTaJIbHOTO PYXy B JMHAMIYHOMY PE>KHUMi POOOTH 00'€KTa BUMIPIOBAaHHS; ® JJOCTiINTY BILJIMB Ha IPOLEC



[IepeTBOPEHHS HeiH(pOPMATUBHUX NTapaMeTpiB; * Po3pobuTy 3aco61 BUMIPIOBAaHHS KyTOBOI MIBUJKOCTI, KyTOBOTO
IIPUCKOPEHHS Ta IUHAMIYHOTO MOMEHTY; ® BUBECTU PiBHSHHS IEPETBOPEHHS KYTOBOI IBUIKOCTI, KYTOBOTO
IIPUCKOPEHHSI Ta JUHAMIYHOIO MOMEHTY B LI poBuil 6iHapHUii Kof; * OTpuMaTH aHaNITUYHI 3aJ1€XKHOCTI 1715
OIIiHIOBaHHSI OCHOBHUX CTaTUYHUX i JUHAMIUHMX METPOJIOTIYHUX XapaKTePUCTHK 3aC00iB BUMipIOBaHHS;
Po3po6uty MeTONMKY iH)KEHEPHOTO TPOEKTYBaHHS 3aC06iB AMHAMIYHOTO BUMIPIOBAaHHS Ta BUTOTOBUTHU
€KCIIEpMMEHTaJIbHUI 3pa30K 3ac00y BUMIpIOBaHHS IIapaMeTpiB 06epTalbHOIO PyXy; ® BUKOHATH eKCcliepuMeHTaJIbHI
IOCJiIKeHHS i MiITBepIUTH afleKBaTHICTb Pe3YJIbTaTiB (i3UYHOr0 i MATEMAaTUYHOTO MOeN0BaHHs. O6'€KTOM
IOCJiIKEHHS € MpoLec AMHAMIYHNUX BUMIPIOBaHb [1APaMETPiB 06€PTaJIbHOTO PYXY, 30KpeMa KyTOBOI BUAKOCTI,
KyTOBOT'O IIPUCKOPEHHS Ta AUHAMIYHOTO MOMEHTY. [IpeiMeToM [OCiIpKeHHS € MeTOAU i MiKpOIIpolLiecOpHi 3acobu
IVHaMiYHUX BUMIpIOBaHb I1apaMeTpiB 00epTaIbHOTO PyXy B YMOBaX IEPEXiJHOrO MPOLECy €1eKTPUYHOI MALIMHHU.
Metonu mociifkeHHs. B 0CHOBY fycepTauiiHOi poOOTH NOKJIaAEHO NOPIBHAIbHUI aHaJIi3 iCHYI04YNX
BUMIPIOBaJIbHUX IIEPETBOPIOBAYIB r1apameTpiB OP Ta MeTony Teopii BUMIPIOBaJIbHOTO [1IEPETBOPEHHS
HeeJIEKTPUYHUX BeJIMYUH, METOIY MAaTeMaTUYHOTO i (Pi3MYHOTrO MOJIe/TIOBAaHHSI, TEOPis MOX1OOK BUMipIOBaHb i
KOHTPOJIIO, TEOPisl IMOBIPHOCTI i BUITAIKOBUX IIPOIIECiB, METOIX MAaTEMATUYHOI CTAaTUCTUKU NTPU 06POOILLi
pe3yJIbTaTiB BUMipIOBaHb, Teopis audepeHLiaabHIX PiBHIHb. JJOCHiIKeHHs CIIPSMOBaHe Ha PO3POOKY HOBUX
METO[IiB Ta alapaTHO-TIPOrPaMHMUX 3aC00iB OTPUMAaHHS, OOpPOOKM Ta aHaJIi3y pe3ysbTaTiB AUHAMIYHUX BUMIPIOBaHb,
i1 yac BUNPOOyBaHb €JIEKTPUYHUX MAIMH B 1OCif] X070CTOro Xoay. OuiKyeTbcsl, 10 pe3yJIbTaTh [OCiIKEeHHS
CIIPUSTUMYTb CyTTEBOMY CKOPOYEHHIO 4acy NIPOBEJIeHHS BUTPOOYBaHb €JIEKTPUYHUX MAIVH, HiIBULIEHHIO SIKOCTI
Ta e(PeKTUBHOCTI BUIIPOOYBaHb, & TAKOX JOIIOMOXKYTh IIOKPALIUTH KOHKYPEHTOCIIPOMO>KHICTh BUPDOOHUKIB
€JIEKTPUYHUX MAIIMH HAa PUHKY €JIEKTPOTEXHIYHOI IPOAyKLii. HaykoBa HOBM3HA OTPUMaHUX pe3yibTaTiB 1. OTpumasn
NOAQ/IBIINI PO3BUTOK METOJ, MiJIBUILILEHHS TOYHOCTI, SIKUH Bif] BilOMUX BifIpi3HSIETHCS TUM, 1O JUHAMIYHY IIOXMOKY
3BE€JIEHO 10 MiHIMyMY 32 paxXyHOK BUKJIIOYEHHS HaKJIalaHHS MTePEXiTHOro Nnpouecy MyQTy CIpsHKEHHS Ha
[epexiiHy XapaKTepPUCTUKY eJIEKTPUYHOI MalllMHY, @ CUCTEMATUYHY ITOXUOKY LIJISIXOM BBEZ,E€HHS [10IIPaBOYHOI
dyHKLiI Ha NepioAUYHY CUCTEMATUYHY [1I0XUOKY €KCLIEeHTPUCUTETY. 2. Biepiie po3po6ieHO METO, HOPMYBaHHS
IIOXMOOK KBaHTYBaHHS 1 JUCKpeTU3allii B PoLeci IOPiBHSHHS BUMIPIOBAHO] i 3pa3KOBOI BEJIMUMH [TPOTSITOM
IIEPEXiAHOro MpPOoLeCy eJEKTPUYHOI MAIIMHU LIJIIXOM aalnTalii po3aibHOI 3MaTHOCTI €HKOAEPa 10 MUTTEBUX
3Ha4Y€Hb KyTOBOI MIBUAKOCTI B KO)KEH MOMEHT 4acy. 3. B4OCKOHaNIeHO MeTOJ, CYMiCHMX BUMIPIOBaHb KyTOBO]
peasidyBaTy OJHaKOBi yMOBY BUMIPIOBaHHS KyTOBOI IIBUAKOCTI €JIEKTPUYHOI MAIIMHU [IPYA KOKHOMY ii IOBTOPHOMY
3aI1yCKy, 10 3abe31edye IIOBTOPIOBAHICTh AMHAMIYHMX BUMIipIOBaHb ii nepexinHoi XxapaKTeprUCTUKY Ta 3MEHIIeHHSI
IOXMOKMU BiJl, HECTA0IIbHOCTI HAIIPyTy >KUBJIEHHSI OOMOTOK CTAaTOPAa 3aBISKYA OHAKOBUM HOMiHAJIbHUM 3HAY€HHSIM

aMHJIiTy,ZII/I, YaCTOTHU Ta IMMOYATKOBUX (1)33.

2. Ph.D. thesis: 208 p., 3 tables, 72 figures, 11 appendixes, 128 references. ELECTRIC MACHINES, DYNAMIC
MEASUREMENTS, SPEED, ANGULAR VELOCITY, ENCODER, IDLE TEST, MICROCONTROLLER TACHOMETER,
TRANSIENT CHARACTERISTIC OF THE ELECTRIC MACHINE, INSTANTANEOUS VALUES OF ANGULAR VELOCITY,
MEASUREMENT RANGE, QUANTIZATION ERROR, ANGULAR SPEED MEASURING CHANNEL. The purpose of the
research is to increase the accurateness and expand the dynamic measuring of the parameters of rotational
motion in transient modes of electric machines operation in the idle test. To fulfill the goal, it is necessary to
decide the following tasks: * make an inspection of optical-electronic measuring converters of the parameters of
the OR and give them classification;  analyze the methods and means of dynamic measurements of rotational
motion parameters; * develop a generalized structural scheme of the microcontroller means of dynamic
measurements with a highly sensitive encoder and digital signaling controller; * develop a mathematical model for
measuring the parameters of rotational motion in the dynamic mode of work of the measurement object; * to study
the impact on the process of transformation of uninformative parameters; * develop angular speeds, angular
acceleration and dynamic moment; * deduce the equation of angular speed, angular acceleration and dynamic
moment into a digital binaries; * obtain analytics dependencies for the evaluation of the basic static and dynamic
metrological characteristics of measuring instruments; * develop a technique for the engineering design of
dynamic measures and produce an experimental sample of the means of measuring the parameters of rotational



motion; * perform experimental research and confirm the adequacy of the results of physical and mathematical
modeling. The object of research is the process of dynamic measurements of rotational motion parameters, in
particular angular velocity, angular acceleration and dynamic moment. The subject of research is the methods and
microprocessor means of dynamic measurements of the parameters of rotational motion in the conditions of the
transient process of the electric machine. Research methods. The basis of the dissertation work is a comparative
analysis of the existing measuring converters of the parameters of the RM, methods of theory of the measuring
transformation of non-electric quantities, methods of mathematical and physical modeling, theory of errors and
control, theory of random processes, methods of mathematical statistics when processing the results of
demolition, theory of differential equations. The research is aimed at developing new methods and hardware and
software products, processing and analyzing of the results of dynamic measurements, during testing of electric
machines in the idle mode. It is observed that the results of the study will contribute to a significant reduction of
the time of testing of electric machines, the quality of quality and the efficiency of tests, and will help to improve
the competitiveness of electric machines in the market of electrical products. Scientific novelty of the obtained
results: 1. Further development was achieved in the method for improving accuracy, distinguished from existing
methods by minimizing dynamic error through exclusion of the clutch coupling transient process overlap onto the
transient characteristic of the electric machine, and systematic error through the introduction of a corrective
function for periodic systematic error of eccentricity. 2. For the first time, a normalization method for quantization
and discretization errors during comparison of measured and reference quantities throughout the transient
process of an electric machine has been developed, adapting the encoder resolution to instantaneous angular
velocity values at each moment in time. 3. The method for concurrent measurement of angular velocity across its
entire range of variation during the transient process has been enhanced to ensure uniform measurement
conditions for angular velocity of an electric machine during each subsequent start, thereby ensuring
reproducibility of dynamic measurements of its transient characteristics and reducing errors due to unstable
stator winding voltage, achieved through consistent nominal values of amplitude, frequency, and initial phase.
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