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2. Increasing the efficiency of coffee grain grinding fractional setting systems by applying test methods.

Pedepar:

1. Inceprauiiina po60Ta NPUCBSIYEHA YIOCKOHAJIEHHIO METO/IiB BUBHAYEHHSI Ta YPaxyBaHHS (PaKTOPHOTO BIUIMBY Ha
pe3yJbTaT BUMipIOBaHb MTOKA3HMKA KOHTPOJIO (OJIHOPiAHICTb IOMEJTY 3€pHA KaBU), MiABULLIEHHIO TOYHOCTI Ta
BipOTiIHOCTi OTPMMAaHUX PE3yJIbTATIB 32 PAXyHOK BUKOPUCTAHHSI TECTOBUX METOMIB Ta METOMIB CTATUCTUYHOTO
aHaJli3y pe3yJbTaTiB BUMiPIOBaHb 3a [ [MOKPAIlEHHS SIKOCTi HAMOl0, IO € BaKJIMBUM HAayKOBUM i IPAaKTUYHUM
3aBJaHHAM. O6'€KT JOCIIIPKEHHS — IPOL,EC BUHUKHEHHS] HEBU3HAYEHOCTI MIOKAa3HMKa SIKOCTi [IOMEJy 3€pHa KaBU
IIPY BUKOPUCTAHHi KABOMOJIKM B YMOBax HEyCYHEHUX €(eKTiB (pakTOpHOi B3aeMoaii. [IpeaMeT fHociikeHHs —
TECTOBUI KOHTPOJIb CUCTEM HaJAITyBaHHS (PPAKLIMHOCTI IOMEJy 3epHA KaBU B YMOBaX HEBU3HAYEHOCTI 4K iX

(di3MKO-MexaHIYHUX BJIACTUBOCTE! TaK i BJIACTUBOCTEN CUPOBMHU [iJIsl TOMeJy. MeTolo fnucepTaliiiHoi poboTu €



YAOCKOHAJIEHHS METO/iB BU3BHAUYEHHS Ta ypaxyBaHHs (PAKTOPHOTO BIIJIUBY Ha PE3YJIbTAaT BUMiPIOBaHb [IOKa3HMKA
KOHTPOJIIO (OLHOPITHICTh IIOMeJTy 3epHa KaBy), i BUIIEHHS. TOYHOCTI Ta BipOTiZHOCTI OTPUMaHUX pe3ysbTaTiB 3a
PaxyHOK BUKOPMCTaHHS TECTOBUX METO/IiB Ta METO/IiB CTATUCTUYHOTO aHaJli3y pe3ysbTaTiB BUMIPIOBaHb, 110
CYTT€BO BIUIMHE Ha SIKICTb HAIO0. Y BCTYIi OGIPYHTOBAHO aKTyaJIbHICTh TEMU JNOCJIiIKEHHS, C(POPMYJIbLOBAHO METY,
3aBIaHHS, 00'€KT, IPEIMET, PO3KPUTO HAYKOBY HOBU3HY, IIPAKTHUYHY 3HAYYLIiCTh OJEP>KaHUX Pe3yJIbTaTiB,
BM3HAUYE€HO 0COOMCTUII BHECOK 37,00yBaya, HaBeJleHO JaHi CTOCOBHO anpooballii Ta BIPOBaA)KEHHS B IPAKTUKY
Pe3yJbTaTiB JOCiIKEHHS, IPEACTaBJIEH] €Taly JOCIiIKeHHs], HAJJaHO KiJIbKiCTb Iy0JIiKaliil 32 TeMOIO po6oTH. Y
[EepHIOMY PO37iJi IPOAHANi30BAaHO HAYKOBI Ipalli BITYN3HSIHUX i 3aKOPIOHHMX BUEHUX i3 IUTaHb IPOOJIEMATUKU
IOCJIiIKeHHS, 10 J03BOJINIIO BU3HAYUTH OCHOBHI HAaIIPSIMUA HAyKOBOT'O MIOLIYKY IIOAO0 ITPOGIEMHU YIOCKOHAIEHHSI
METOJIiB BUBHAYEHHS Ta ypaxyBaHHs (aKTOPHOTO BIIUBY HA OGHOPITHICTb IOMEJy 3€pHA KaBH, MiJBUIIEHHS
TOYHOCTI Ta BipOTifHOCTi OTPMMAaHUX PE3YJIbTATIB 3a 171 [TOKPALLEHHS AKOCTI Halo0. BU3HaY€HO BaKJIMBICThb
BUKOPUCTAHHS TECTOBUX METO/IB /11 IEPEBIPKU SKOCTi (PYHKI[iOHYBaHHS CUCTEMHU IIOMEJy 3€pHA KaBU Ta METOJIiB
CTaTUCTUYHOTO aHajli3y pe3yJIbTaTiB BUMipIOBaHb JJ1s1 BUBHAYEHHSI CYTTEBOCTI BILJIMBY TOro ab0 iH1Ioro (pakTopy Ha
PO3CiIOBaHHS PEe3yJIbTaTiB BUMIPIOBAHHS BUXiZHOI BEJIMYMHY, AJ1S [TiABUILIEHHS SKOCTI [IPUTOTYBaHHS HAIOI0. Y

I PyromMy po3[lijii HaBeJleHO OOIPYHTYBaHHS Ta 3pO0JIEHO OLIiHIOBAHHS JIOCTOBIPHOCTI CTaTUCTUYHUX BUCHOBKIB IIPO
iHopmaniiiHy 3HaUMMICTb [10Ka3HUKIB, 110 BIJIMBAIOTh HA OGHOPITHICTh IIOMeJTy 3epHa KaBU [1J1s1 3a0e3eYeHHs
MaKCHUMAaJILHO BUCOKOI SKOCTi [IPUTOTYBaHHS HAIOI0. BUKOHAHO aHasli3 Ta 3alIpOIIOHOBAHA CIIPOLIEHA MOJIEIb
nepexpecHux kuacudikallii, mo BpaxoBye epeKTH OAHOYACHOI B3aeMOJii 4JOTUPhOX (AKTOPIB (Yac IOMEIY,
reoMeTPUYHi pO3Mipy 3€pHA, BOJIOTiCThb 3€pPHA, IIBUAKICTb OOEPTAHHS Bajly JBUTYHA) HA PE3yJIbTaT BUSHAYEHHS
OJIHOPIZHOCTI OMeJty; IPOoBeieHO ii JocimKeHHs. Bu3HaueHi 06MesKeHHsI Ha KiJIbKiCTbh PiBHIB OCHOBHOTO
napaMeTpy (OAHOpPigHICTb ToMely) Ta (GaKTOPiB, O BIUIMBAIOTh HA PE3YJIbTAT BUBHAUEHHS [IPY 3a/1aHii
METPOJIOTIYHIN HEBU3HAYEHOCTI [1apaMeTpa, 0 BU3HavYaeThCsl. OTpUMaHi 3aJIEXXHOCTI [J1s1 OLIHIOBAHHS
IOCTOBIPHOCTI CTATUCTUYHUX BUCHOBKIB IIpO iHpOpMaLiiiHy 3HaYuMicTh (PaKTOPHOTO BIIUBY [1Jis CIIPOILEHO]
MogeJi nepexpecHoi knacudikarii. [TpefcraBieHo aHaliTUYHI CMiBBiTHOMEHHS], O A0Th 3MOT'y OL[iHUTH KiJIbKiCTb
indopmauii 1711 KOXKHOTO 3 (PaKTOPIB, 1O BIJIMBAIOTh HA OGHOPITHICTh IOMEJTY. 3a IOIIOMOTO0 NVMCKPUMiHAHTHOTO
aHaJIi3y OTPUMMAaHi MOl 1J1s1 OLiHIOBAaHHS KiJIbKOCTI iHpopMalii 10 IMOBipHOCTSIM TOMUJIOK IIEPIIOTO Ta APYroro
poay; HaBelleHi piBHSHHS, 10 O3BOJISIIOTh PO3CTaBUTH (GaKTOPH, 110 BIJIMBAIOTh 32 PiBHEM iX BILJIMBY Ha

OJHOPIIHICTB IIOMEIY KaBU.

2. The dissertation is devoted to improving the methods of determining and taking into account the factor
influence on the measurement result of the control indicator (uniformity of coffee bean grinding), increasing the
accuracy and reliability of the results obtained by using test methods and methods of statistical analysis of
measurement results to improve the quality of the beverage, which is an important scientific and practical task.
The object of study is the process of uncertainty arising in the quality indicator of coffee bean grinding when using
a coffee grinder under the conditions of unresolved effects of factorial interaction. The subject of the study is the
test control of systems for setting the fractionality of coffee bean grinding under the conditions of uncertainty of
both their physical and mechanical properties and the properties of raw materials for grinding. The purpose of the
dissertation work is to improve the methods of determining and taking into account the factorial influence on the
result of measurements of the control indicator (uniformity of coffee bean grinding), increasing the accuracy and
reliability of the obtained results through the use of test methods and methods of statistical analysis of
measurement results, which will significantly affect the quality of the beverage. In the introduction, the relevance
of the research topic is substantiated, the goal, tasks, object, subject are formulated, the scientific novelty,
practical significance of the obtained results are revealed, the personal contribution of the applicant is determined,
data on the approbation and implementation of the research results in practice are given, the stages of the study
are presented, the number of publications on the topic of work is given. In the first section, scientific works of
domestic and foreign scientists on the issues of the research problematics are analyzed, which allowed to
determine the main directions of scientific search regarding the problem of improving the methods of determining
and taking into account the factorial influence on the uniformity of coffee bean grinding, increasing the accuracy
and reliability of the obtained results for improving the quality of the beverage. The importance of using test



methods to check the quality of the coffee bean grinding system and methods of statistical analysis of
measurement results to determine the significance of the influence of one or another factor on the dispersion of
measurement results of the output quantity, to improve the quality of beverage preparation, is determined. In the
second section, the justification and evaluation of the reliability of statistical conclusions about the informational
significance of indicators affecting the uniformity of coffee bean grinding to ensure the highest possible quality of
beverage preparation are given. An analysis is carried out and a simplified model of cross-classifications is
proposed, which takes into account the effects of simultaneous interaction of four factors (grinding time,
geometric dimensions of the grain, grain moisture, engine shaft rotation speed) on the result of determining the
uniformity of grinding; its study is conducted. The limitations on the number of levels of the main parameter
(uniformity of grinding) and factors affecting the result of determination at a given metrological uncertainty of the
parameter being determined are determined. The dependencies for assessing the reliability of statistical
conclusions about the informational significance of the factorial influence for a simplified model of cross-
classification are obtained. Analytical relations are presented that allow estimating the amount of information for
each of the factors affecting the uniformity of grinding. With the help of discriminant analysis, models are obtained
for estimating the amount of information according to the probabilities of errors of the first and second kind;
equations are given that allow ranking the influencing factors by the level of their influence on the uniformity of
coffee grinding.
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InenTudikarop ORCHID ID: 0000-0002-8923-0579
JoparkoBa iHdpopmamnist:

IloBHe HaliMEeHYBaHHSI IOPHUAHUYHOI 0COOM: HaujoHanbHUil TEXHIYHNMIA YHIBEpCUTET "XapKiBChKUIA

MOJIITEXHIYHUN IHCTUTYT"

Kopg 3a €IPIIOY: 02071180

Micue3HaxoaKeHHS: By Kupnuyosa, 6y1. 2, Xapkis, XapkiBcbkuii p-H., 61002, Ykpaina
dopma BracHOCTI: JlepxaBHa

Cdepa ynpaBiriHHS: MiHicTepCTBO OCBITH i HayKy YKpaiHu



InenTudikarop ROR:

VIII. 3ak1104YHi BiZOMOCTI
BaacHe IlpizBuiie Im's ITo-6aTbKOBI
TOJIOBH pagu

BiacHe IIpizBuie Im'sa I1o-6aTbKOBi
TOJIOBYIOYOTO Ha 3acCiiaHHi
BignoBigasibHUI 3a HiATOTOBKY

00JIiIKOBHX JOKYMEHTIB

PeecTpartop

KepiBHuk Bigainy YKpIHTEI, mpo €
BiZIIOBiZaJIbHUM 32 peecTpallilo HayKOBOi

OisSIIBHOCTI

l'opkyHoB Bopuc Murpodanosuy

l'opkyHoB Bopuc Mutpodanosuy

Omnpumkin Onekcangp CepriioBud

VKpIHTEI

Opuenko TersiHa AHaTosIiBHA



