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Pedepar:

1. [IlpoanamnizoBaHO METOAM aHAaJIi3y SIKiCHOTO Ta KiJIbKiCHOTO CKJIQ[ly XapuOBUX NIPOAYKTiB. Ha OCHOBI mpoBeneHoro
OTJIly METOZIB KOHTPOJIIO SIKOCTi OBOYiB BU3HAYEHO, 10 [IEPCIIEKTUBHMUM METOLOM KiJIbKiCHOTO aHaJIi3y BMICTY
MiHEpaJIbHUX PEYOBUH B OBOYAX € KOHTYKTOMETPUYHUI METOZ, IOCIIiI)KEHHS! PiluH, IO I'PYHTYEThCS HA
BUMIPIOBaHHI €JIEKTPUYHOI NIPOBITHOCTI. Ha 0CHOBI MaTeMaTUYHOIO aHali3y 3 BUKOPMCTAHHAM TE€OPii HEYITKUX
MHOXXVH BUBYEHO BIUJIMB MiHEpaJIbHUX JOOPUB Ha BMiCT KOPUCHUX PEYOBUH (KJIiITKOBUHU, BYIJI€BOiB, 6inKiB). [Ipu
LIbOMY, 33/1a4a pPO3B’sI3aHa y TPU eTanu: 1) anpokcrUMallis pe3ysbTaTiB BIJIMBY MiHepaJlbHUX JOOPUB HAa BMICT
KOPUCHHUX PEYOBUH 2) CUMILJIEKC — METO/I. 3HAXOKEHHS ONITUMAJIbHUX 3HAYEHb 33/1a4i JIiHITHOTO TPOrpaMyBaHHS
- napameTpiB w0 Ta dO 3) po3B’SI30K CUCTEMU HEPIBHOCTEH i3 IyKaHUM Pe3yJIbTaTOM — MapKa MiHepaJbHUX 10OpUB.
Taxoxx 31ilicHeHnI po3paxyHOK QYHKIIii HaJeXXHOCTI 1iijli Ta 0OMeXXeHb 117151 IOBHOI KAPTUHU PO3B’5I3KY
MaTeMaTU4Hoi 3agadi. JoCigKeHO MOKIIMBOCTI BilOMOI0O iMiTaHCHOTO METOAY [J1s1 KOHTPOJIIO [IOKa3HMKIB IKOCTI
OBOYEBOI'0 COKY. Y KOHAYKTOMETPMUYHY KOMiPKY IOMIIA/INCh MOAEJIbHI PIIMHY — OBOYEBI COKU 3 NOMilIKaMu

B2KKUX METaJIiB. BUBYEHO 3a71€’KHOCTI aKTUBHOI Ta PEAKTUBHOI CKJIAJIOBUX €JIEKTPOIIPOBIIHOCTI 0BOYEBOTO COKY 3



noMimkamy ioHIiB Mifii Ta HaTpio B yacToTHOMY Aianaszoni 50 'y - 100 k'L, BukoprcTaHHS OTPUMAaHUX 3aJ1€KHOCTEN
nokpainye iHpOopMaTUBHICTb €J1IeKTPUYHHUX JOCHIIKEHb i, TAKUM YNHOM, MiJIBUIIY€E ONIEPATUBHICTb aHAJi3y
IIOKa3HUKIB sIKOCTi. Po3po6sienuit 3aci6 BUMipioBaHHS Ta OTPUMaHi 3aJ1€XXHOCTI 4al0Th 3MOTY 37ilICHIOBAaTU
€KCITPeC-KOHTPOJIb BMICTy IOMIIIOK B OBOYEBUX COKaX 32 €JIEKTPUYHUMU NapameTpamu. JIjis iMiTaHCHOTO
KOHTPOJIIO OKAa3HUKIB SIKOCTi OBOYEBOT0 COKY 3alIpOIIOHOBAHO i peasi3oBaHo BipTyasbHUIA 3aCi6 BUMIPIOBaHHS Ha
OCHOBI anapatHo-nporpamuoi ninatdopmu LabVIEW ta 3 6;10kom NI USB 6009. BiptyansHuit npunan y cknagi: ITK 3
nporpaMHuM 3a6esnedeHHsaM LabVIEW, sraganoro 6;10ky NI USB 6009 Ta KOHZYKTOMETPUYHOI KOMiPKHM 3 COKOM
BXXUTO [J151 BUBHAYEHHSI BMICTY BaKKHX METaJIiB Y IIbOMY colli. TUM camuM, IOBEI€HO, 110 Y BUPOOHNYNX YMOBAX
IIPY HE3HAYHUX BUTPATax MOKHA ONEPATUBHO KOHTPOJIIOBATU SKiCTh OBOUYIB, 3 SIKUX OTPUMYIOTh JOCJII KyBaHUN

CIK.

2. The dissertation is devoted to the improvement of methodological and metrological assurance of quality control
of vegetables and juices from them on the basis of their electro physical parameters analysis with the help of
virtual means of immitance control. The first section analyzes the methods for the qualitative and quantitative
composition of food products. Measuring methods of analysis are based on the physical, chemical and biological
properties of the substance. The described methods are briefly described; their advantages and disadvantages are
indicated. Electrochemical methods, which are related to changes in structure, chemical composition and
concentration, are shown to be effective and provide qualitative and quantitative analysis of substances in gas,
liquid or solid state. Informative parameters, in this case, are electrical parameters. In the second section, a
comparative analysis of the normative base of Ukraine was carried out in order to approximate the legislation on
quality and safety of vegetables and their products to the standards of international law. To optimize the overall
quality index, it is proposed to use the mathematical apparatus of the theory of fuzzy sets, since the characteristics
of the product must be in a certain range. As a result, several mathematical models for the complex evaluation of
the quality of agricultural products for fuzzy constraints are constructed: I model is a model for identifying
vegetables with the highest content of fiber, carbohydrates and proteins, depending on the amount of mineral
fertilizers (maximum value of the function defining a complex quality index); Il Model - a model for achieving the
maximum weight of agricultural products (maximum value of the function of mass depending on mineral
fertilizers); III model - a model for ensuring the cultivation of agricultural products with specified parameters of
the proportion of nutrients (carbohydrates, proteins); IV Model is a model of safety of vegetables, that is, a model
for assessing the safety of products in relation to its contamination by heavy metals. Based on mathematical
analysis using fuzzy set theory, the effect of mineral fertilizers on the content of nutrients (fiber, carbohydrates,
proteins) has been studied. In this case, the problem is solved in three stages: 1) Approximation of the results of the
influence of mineral fertilizers on the content of nutrients 2) Simplex - method. Finding the parameters w0 and dO
3) The solution of the system of inequalities with all the desired results - the brand of mineral fertilizers,
mathematical parameters o Calculation of the goal affiliation function and constraints for a complete picture of the
solution of a mathematical problem. In the third section, a processing of the results was developed. In conductivity
cell was placed model liquids - vegetable juices with impurities of heavy metals. The dependences of the active and
reactive components of electrical conductivity of vegetable juice with impurities of copper ions and sodium ions
on the frequency of the electromagnetic field of 50Hz-100kHz were studied. It was found on the basis of
experimental study: 1) As the frequency of the test signal increases, the active component becomes constant
(independent of frequency), and the reactive component approaches zero. As the purpose of research is complex
conductivity, I consider research on high frequencies uninformative. 2) At frequencies below 1000 Hz, the
experimentally obtained inverse dependence of the active and reactive components of conductivity, which
provides information on the quality of juice without additives. 3) In the presence of heavy metal impurities in the
controlled juice sample, using immittance measurements, it is possible to prove the efficiency of this method for
qualitative and quantitative analysis of carrot juice. The fourth chapter presents a developed virtual means for
measuring the imitation of vegetable juice was described. For immitance control of vegetable juice quality
indicators, a virtual measuring device based on the LabVIEW hardware platform and a compatible NI USB 6009
unit was proposed and implemented. This enabled the rapid analysis of the juice content of the mineral substances



by electrical parameters. Thus, in production conditions, at a negligible cost, you can quickly control the quality of
vegetables from which the juice is obtained. The virtual device consists of: a PC with LabVIEW software, the
mentioned NI USB 6009 block and a conductivity cell with juice used to determine the content of heavy metals in
this juice.
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