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Introduction. The tests of Bulgarian bentonite, which
is bleaching agent for vegetable oils, were conducted in
industrial environments. The purpose is the compliance of
standards to colouration vegetable oils.

Materials and methods. Sunflower oil which was
prepared by hot pressing method. The colouration was
determined by spectrophotometric methods. Colour
number, refraction coefficient, acidity, peroxide number
and phospholipid determined by standard methods.

Results and discussion. The results of the research
carried out under industrial conditions provide the basis for
the following main conclusions. A decrease in the
carotenoids in bleached oils in comparison with unbleached
oils, estimated according to their optical density was
established by the spectra in the visible region at A from
400 to 700 nm. During oil bleaching, a process of positional
isomerisation and the formation of dienes at 235 nm and
trienes at 258, 268 and 278 nm occurred with regard to the
unsaturated olefins in the oil triglycerides. The enrichment
of the grist with 5, 10 and 15% of SBE did not increase the
moisture content because the bleaching process was carried
out at 105-110°C and 17 mm HgS residual pressure. The
increasing in the total oil and mineral (ash) content
depended on the percentage of grist enrichment. During the
storage of the enriched grist, their acid and peroxide values
increased slightly compared to the initial grist. It is
preferable to apply 10% addition of spent bleaching earth to
enrich grist or feed blends with differentiated function.

V]IK 663.674

YTunisauisa sigbintosanbHoro nuay npu nepepobui
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Food technologies

Introduction

Vegetable oils, such as sunflower, rapeseed, soybean, cotton, etc., contain pigments
which belong to the group of unsaponifiables. The quantity of pigments in different oils
varies widely. The most typical pigments are chlorophylls, carotenoids, gossypol in
cottonseed oil, etc. Their presence in the oil depends on the characteristics of the variety,
the oilseed growing conditions - and the technological methods of plant oil extraction. The
degree of colouration of edible vegetable oils is one of the quality parameters regulated by
the relevant standard (BSS 1-77. Sunflower oil, BSS 14779-79. Soybean oil for food).

To meet the quality requirements for vegetable oils, especially when the oils are
intended for catalytic modification by hydrogenation, hydro re-esterification and for
technical oils, they are submitted to bleaching with designated bleaching earth (bentonite),
activated by heat and acid treatment [7].

In the Bulgarian vegetable oil industry, mainly bleaching earth produced by the
Bentonote industrial plant for non-metallic minerals in the town of Kardzhali is used in the
stage of oil bleaching during the refining process. After the vegetable oil bleaching, the
spent bleaching earth (SBE) is separated from the oil by filtration and discharged as a waste
product which is commonly disposed in solid waste landfill. As is well known, SBE
saturated with oil from the refining process is susceptible to rapid oxidation and in the
extreme, may even spontaneously ignite. This results in discharge of various toxic gases
into the atmosphere, and strong odour because of oxidation. A lot of investigations have
been carried out on SBE utilisation and recovery, mainly under laboratory conditions,
including hexane extraction, sodium hydroxide or carbonate treatment, supercritical CO,
extraction, high-temperature wet oxidative regeneration, etc. [13, 15].

A number of strategies for handling SBE have been reported, such as direct disposal at
landfill or farmland, blending with oilseed/re-extract oil, use as animal feed supplement and
as low-grade fuel for power/heat generation, preparation of graphitic sorbents for waste
organics, biogas generation and etc. Which strategy any given plant might adopt will
depend on a number of factors related to the location and operations of the plant, local
environmental regulations, and economic considerations [14, 15, 16].

In this research we aim to investigate the changes in the oil during the bleaching
process, the characteristics of the spent bleaching earth, and the possibilities for SBE
utilisation by using it as a supplement to enrich the grist for animal feed production.

Materials and methods

The experiments were conducted on the vegetable oil refining line at the Debar Ltd.
industrial plant, town of Parvomay, Bulgaria. For our research purposes, we used a batch of
1000 kg bleaching earth. The chemical composition (BSS 6732-78. Finger bleach for
mineral oils), particle size and pH of the aqueous suspension [10] were determined on the
average sample taken from this batch. The sunflower oil obtained by final pressing was
subjected to bleaching. The heat-moisture treatment of the oil material prior to pressing was
carried out at a temperature within the 125-130°C range. The 40 t batch of pressed
sunflower oil was given preliminary treatment using a technology introduced by us. It
involved the following steps: hydration, free fatty acid neutralisation in an aqueous salt
solution, trace alkali removal to neutral reaction with phenolphthalein, drying, bleaching
and filtration. The oil bleaching process and removal of spent bleaching earth were carried
out on the Dutch Amafilter line. The parameters of the individual technological steps
during the oil refining and preparation for bleaching as well as the bleaching conditions
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with 0.5 % bleaching earth in relation to the used oil weight have been described in detail in
the literature [11]. Average samples of SBE were taken and its oil adsorption capacity,
phospholipids, alkali content, acidity of the absorbed oil, insolubility in diethyl ether,
moisture content and volatile substances were determined as described in [6]. Analyses of
the obtained bleaching oil were carried out for determination of the colour number,
coefficient of refraction, acidity, peroxide value and phospholipids using standard methods
(Aratyunyan N.S, Arisheva E.A (1979). Laboratory practicum on the chemistry of fats,
Moskow). The change of the pigments in the sunflower oil during bleaching was evaluated
at A = 400-700 nm in the visible region of the spectrum. By means of the UV spectrum and
the catalytic isomerisation ability of bentonite with regard to olefins during bleaching, the
quantities of conjugated dienes and trienes formed in the oil were also determined [9]. For
this research, regular grist produced by the oil extraction plant in the town of Stara Zagora,
Bulgaria was used. All samples were prepared according to the forepressing/extraction
technology used in oilseed processing worldwide. The physicochemical characterisation of
the grist was carried out by determination of the following parameters: moisture content, oil
content, crude ash and crude protein content, using standard methods [6]. The content of
phospholipids as phosphorus and stearooleoletsitin was determined as described in [8]. The
acidity of the residual oil in the grist was determined by cold extraction with ethyl ether
(via 24-hour soaking), filtering and titration with alcoholic solution of KOH.

Results and Discussion

The results of the evaluation of the physicochemical and grain size composition of the
initial bleaching earth are presented in Tables 1 and 2.

Table 1
Physicochemical composition of bleaching earth

Composition Content

K,0, % 0.85

Na,0, % 0.46

Fe203, % 3.85

Si0,, % 59.98

ALO;, % 16.95

CaO, % 3.92

MgO, % 2.89

Moisture, % 11.20

Bulk density, kg/dm’ 54.50

pH of aqueous suspension 4.52

Table 2
Particle size of bleaching earth

Sieve diameter, mm 0.2 0.16 0.09 | 0.071 | 0.063
Fractional composition, residue on the sieve, % - 0.12 0.83 7.04 0.01
Fractional composition, passed through the
sieve, % - - - - 92.00
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The analytical results of the bleached oil batches and the change in the pigments are
shown in Figure 1 and Table 3.
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Fig. 1 (a). Change in the pigments in bleached pressed sunflower oils at A = 400-700 nm:
unbleached — 1, 2, 3, 4; bleached - 1,2,3,4
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Fig. 1 (b). Change in the pigments in bleached pressed sunflower oils at A = 400-700 nm:
unbleached -5, 6, 7, 8; bleached -5, 6,7, 8
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Table 3
Physicochemical characteristics of bleached pressed sunflower oils
Parameter Content
Series of Colour | Coefficient | Acid | Peroxide | Phospholipids, | Dienes | Trienes,
bleaching | number, |of refraction| value, value, % at at 258,
mglJ, 150 | mgheon | %J, 235 nm 262;378
Unbleached 25.5 1.4740 0.32 0.23 0.146 0.6 0.4
Bleached 1 7.5 1.4745 0.28 0.10 0.095 3.2 2.2
Bleached 2 8.0 1.4746 0.28 0.10 0.102 3.6 2.6
Bleached 3 7.5 1.4746 0.26 0.13 0.097 34 2.8
Bleached 4 7.0 1.4746 0.26 0.13 0.090 3.6 2.4
Bleached 5 7.5 1.4746 0.26 0.10 0.108 3.8 2.2
Bleached 6 7.5 1.4746 0.24 0.13 0.103 3.8 2.2
Bleached 7 7.5 1.4746 0.24 0.16 0.098 4.0 2.0
Bleached 8 8.0 1.4746 0.26 0.13 0.102 2.2 2.5
Bleached 9 7.5 1.4746 0.28 0.14 0.085 3.5 2.8
Bleached10 7.5 1.4746 0.24 0.16 0.090 3.2 2.5

After filtration of the individual series of bleached sunflower oil, the separated
bleaching earth was discarded. The main aim of this study, as noted above, was the
utilisation of SBE by using it as supplement to enrich animal feedstuff. Therefore we used
bleaching earth separated from all bleaching series. After that, an average sample was taken
and its composition was investigated. The results obtained are presented in Table 4.

Table 4
Physicochemical characteristics of spent bleaching earth
Series | Moisture and Adsorbed Acid | Phospholipids, Alkali, by Insoluble
number volatile oil at value, % phenolphtalein | substances at
substances at | absolute dry | mg absolute dry
105 °C, % matter, % KOH matter, %
1 7.51 31.65 0.99 0.113 0.00 60.84
2 7.37 34.90 0.98 0.107 0.00 57.72
3 7.12 30.98 0.43 0.103 0.00 61.90
4 7.41 33.64 0.34 0.105 0.00 58.92
5 7.24 31.41 0.44 0.107 0.00 61.35
6 7.28 31.93 0.65 0.115 0.00 60.79
7 2.24 31.23 0.58 0.125 0.00 61.53
8 7.19 31.48 0.72 0.107 0.00 61.33
9 7.04 31.33 0.82 0.124 0.00 61.63
10 7.01 31.16 0.66 0.105 0.00 61.83

The main results of the investigation of SBE used in sunflower oil bleaching showed
that SBE had absorbed some oil and phospholipids but no alkali was present, which was a
favourable factor for its use as a component in grist enrichment.

The characteristics of the initial grist used are presented in Table 5.

For the development of the SBE utilisation method we used selected industrial grist
models and created mixtures with the addition of SBE in 5, 10 and 15% amounts in relation
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to the cake weight. A key criterion in the blend creation was the SBE residual moisture and
oil content. During the mixing, the uniform SBE distribution in the grist was observed. In
order to obtain good homogeneity, the blends were passed repeatedly through a 3 mm
sieve. The analytical data are reported in Table 6.

Table 5
Physicochemical characteristics of initial grist
No Parameter Sunflower grist Soybean

grist

1 | Moisture and volatile substances at 105 °C, % 7.45 6.85

2 | Oil content at absolute dry matter, % 2.56 3.45

3 | Acid value, mg KOH 9.45 12.55

4 | Crude ash at absolute dry matter, % 7.71 5.78

5 | Phosphorus at absolute dry matter, % 0.004 0.006

6 | Phosphatides as stearooleoletsitin, % 0.102 0.126

7 | Crude protein at absolute dry matter, % 42.25 46.40

Table 6
Physicochemical characteristics of grist enriched with SBE
Type of | Added | Moisture and | Acid For absolute dry matter
grist SBE, volatile value,
% substances at mg Oil Phosphatides, | Crude Crude
105 °C, % KOH | content,% % ash,% | protein,%
Sunflower grist
Initial - 7.45 9.45 2.56 0.102 7.71 42.25
Enriched 5 7.52 9.65 3.20 0.108 7.85 42.05
Enriched 10 7.65 9.75 3.80 0.112 7.98 41.85
Enriched 15 7.65 9.70 4.10 0.116 8.05 41.70
Soybean grist

Initial - 6.85 12.55 3.45 0.126 5.78 46.40
Enriched 5 6.92 12.45 4.10 0.122 6.05 46.10
Enriched 10 7.10 13.18 4.42 0.118 6.20 46.00
Enriched 15 7.15 13.20 4.85 0.125 6.20 45.90

To monitor the changes that would occur during the storage of the enriched grist, we
performed a periodic analysis of the acidity and peroxide content of the oil contained in the
grist, for a total of three and a half months at 15-day intervals. An average samples were
taken from each grist using the approved standard methods (BSS 1552-86. Rules for
acceptance and testing). The changes in the main properties of the grist enriched with SBE
are presented in Figures 2, 3, 4 and 5.

——Ukrainian Food Journal. 2013. Volume 2. Issue 4 — 495




Food technologies

10,6
3 1
< 104 4
(o)) /
€ 102 //
3 100 L —
©
> / ‘_"/' ‘3
T 98 4
o —
< g6

9,4

9,2 ‘

0 15 30 45 60 75 90 105

Storage time, days
Fig. 2. Change in acidity during storage of sunflower grist enriched with SBE:
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1 - Initial grist, Enriched with: 2 - 5% SBE, 3 - 10% SBE, 4 - 15% SBE

Conclusions

The results of the research carried out under industrial conditions provide the basis for
the following main conclusions. A decrease in the carotenoids in bleached oils in
comparison with unbleached oils, estimated according to their optical density was
established by the spectra in the visible region at A from 400 to 700 nm. During oil
bleaching, a process of positional isomerisation and the formation of dienes at 235 nm and
trienes at 258, 268 and 278 nm occurred with regard to the unsaturated olefins in the oil
triglycerides. The enrichment of the grist with 5, 10 and 15% of SBE did not increase the
moisture content because the bleaching process was carried out at 105-110°C and 17 mm
HgsS residual pressure. The increasing in the total oil and mineral (ash) content depended on
the percentage of grist enrichment. During the storage of the enriched grist, their acid and
peroxide values increased slightly compared to the initial grist. It is preferable to apply 10%
addition of spent bleaching earth to enrich grist or feed blends with differentiated function.
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Introduction.

Sandiness and iciness are ice cream textural defects, which
occur when storage, transportation and distribution conditions
are disregarded. Possibility of oatmeal using for the formation of
stable ice cream structure has been studied.

Materials and methods.

The shape and size of ice and lactose crystals have been
conducted by using of an optical microscope and computer
image processing. Overrun of ice cream has been measured by
standard method.

Results. It has been established that the partial substitution of
milk solids-not-fat (up to 25 %) for oatmeal (3 % of the total
content of components) ensures the formation of lactose crystals,
which size are less than 10 um, and prevents the appearance of
sandiness during storage. Moreover, the addition of this oatmeal
amount allows to reduce the content of high-cost stabilizer by 50
% of the initial content without negative influence on the process
of water crystallization in ice cream. The average size of formed
ice crystals are from 32.09 to 35.47 um. The evidence has been
found that oatmeal biopolymers can form, in presence of milk
proteins, aggregated “protective network” around ice crystals,
which prevents the migratory ice recrystallization during
temperature fluctuations (heat shock) and the formation of
iciness in ice cream.

V]IK 663.674

3acTocyBaHHS BIBCSIHOro 60poLuHa A1 NOKpaLYeHHs
CTPYKTYpU MOpPO3MBaA

Onbra Pnbak

TepHOMINIbCbKMY HaLiOHaIbHWI TEXHIYHWI yHIBEPCUTET iM. IBaHa IMy/mios

Bctyn

VY nporieci BUpOOHUIITBA MOPO3MBa 0AraTOKOMIIOHEHTHY CYMIIII MiIal0Th MEXaHIvHIH,

TEIUIOBIH 1 TepMOMEXaHi4Hil 00poOLi, BHACIIIOK 4Oro (OpMyeThCs CKIIJHA CTPYKTypa
MPOAYKTY. SIKICTh M€l CTPYKTYPH BH3HAYAETHCSA TUCIICPCHICTIO MOBITPSHHUX 1 YKUPOBHX
(a3, a TakoK QOpPMOIO 1 pO3MipaMH YTBOPEHHUX KPUCTAJIB JILOLY Ta JAKTO3U. 3a TaHUMHU
HAyKOBIIB [1, 2], CTPYKTYpHI €JIEMEHTH 3arapTOBaHOI'O MOPO3MBa IOBHHHI BIIIMOBiTaTH
HACTYITHUM BUMOTraMm: Kpuctaiu Jboxry Big 20 mo 100 MxMm, kpuctanm jakto3u — 1-10 Mkm,
KHUPOBI T100YNMK — 2-7 MKM, NOBITpsiHI Oysap0ammku — 30-150 MxM.
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[lpy HemoTpuMaHHI TEXHOJOTIYHMX PEXHAMIB BHUPOOHMIITBA, HEBIPHO pPO3PaXOBAHHX
pelenTypax, BUKOPUCTaHHI HEsIKICHOI CHPOBHMHHM 200 MOPYIIIEH! peXXHMiB 30epiraHHs y MOPO3HBI
MOKJTHBA TIOSIBA PI3HOMAHITHHX BaJI, SIKi 3HIDKYFOTh ITOKa3HUKH HOT0 SIKOCTI i, BIIMOBIHO, TIOMHAT
cepeq CIIoKUBadiB. Y TBOPEHHS MIIIAHUCTOL 1 JILOJSIHUCTOI CTPYKTYPH € HIMPOKO MOIIMPEHUMH
BaJlaMH MOpo3uBa [3-5].

[Minanucra cTpyKTypa MOpO3KBa € HACHIIKOM 3POCTAHHS KPHCTAJIB JIAKTO3H JIO PO3MIpIB
nionaz 10 MKM, 0cOONIMBO TPH 3HAYHUX KOJHMBAHHSIX TEMIIEpaTyp MpH 30epiraHHi i BACOKOMY
BMICTI CyXOro 3HeXxupeHoro Monoynoro 3ammmky (C3M3) y npoaykri. CydacHi TEXHOINONI,
OKpIM JTOTPUMAaHHSA PEKHUMIB 30€piraHHsI Ta YITKOro KOHTpoimro BMmicty C3M3 y ckiami
MOpO3HBa, IPOITOHYIOTh TAKO)K BUKOPUCTAHHS TIPOJIITHYHUX MPETIapaTiB, sIKi TiIpONi3yloTh 10
70-80 % nakTO3M y CyMII TallakKTo3u Ta TIIFOKO3M [6]. DopMyBaHHS JIOJSIHUCTOI CTPYKTYPH
MOpO3HUBa CIIPHYMHEHE BEIMKHMH KPUCTaJaMH JIbOIY, HAIMIPHOMY 3POCTaHHIO SIKHX CIIPHUSE
HM3bKa B SI3KICTh cyMimi iepen GppusepyBaHHsM, He3HaYHA 30MTICTh, TOMIPHE 3aMOPOKYBaHHS
Ta 3arapTyBaHHs MPOIYKTY, & TAKOXK KOJIMBAHHs TeMIeEpaTyp Mif yac 30epiraHHs (Tak 3BaHHUH
«rerioBuit mok»). A.Regand, H.D.Goff ta inmm HaykoBIi /uist 3ano0iraHHst pocTy KpHCTaIiB
TboAY 1 30epexeHHs X MPpiIOHKMX PO3MIPIB MPOMOHYIOTh BUKOPHCTOBYBATH OLTKOBI PEeuOBHHH,
SIKi CTPYKTYIOTh Jiip [7, 8]. [aHi Otk MilTHO afcopOYrOThCSl Ha TIOBEPXHI KPHCTAIIIB JILOAY 1
MOTNIEPE/PKAIOTh X TOJAJBIIC 3POCTaHHA. TPaiuIliiHMM CHOCOOOM Ui 3armo0iraHHs
BUHUKHCHHS Ili€l Bad € 3aCTOCYBaHHS CTaOLmi3aIidHMX cucreM [l1, 2], mepeBakHO
3aKOp/IOHHOTO BUPOOHUIITBA.

Ha nymxy aBTOpa, BHECEHHS BIBCSHOrO OOpOIIHA IO CKJIaXy MOJIOYHOIO MOpO3HMBa
HA/IaCTh MOKJIMBICTH TONEPEeANTH (OPMYBAHHS MMIIIAHHUCTOI 1 JIBOJSHUCTOI CTPYKTYPH Y
MPOAYKTi. 3aCTOCYBaHHS IILOIO 3EPHOBOTO IHTPEHIEHTY JO3BOJIUTH YAaCTKOBO 3aMiHHTH
MOJIOUHI pelenTypHi KOMIIOHEHTH, IIPH [[bOMY BilOY/AEThCsl 3HMKEHHS BMICTY JIAKTO3H, a
OT)Ke, WMOBIPHO, YHEMOXIIUBIICHHSI IIOSIBY TaKOl Bagu KOHCHCTEHI] SIK MIIIAHUCTICT.
OxpiM TOro, A0 CKNIajJy BiBca, SIK BiJIOMO, BXOITH [-TirokaHu [9-11], siki MposIBISIOTH
cTablNTi3yBajbHI BIACTHBOCTI 1 MOXYTh OYTH BHKOpHCTaHi siK cTabinizaropu BogHoi (azu
i1 Yac BUPOOHHIITBA MOPO3HBA.

Marepianu Ta meToaun

Jis  nocnipkeHb BUTOTOBJIEHO 3pa3Kd MOJIOYHOTO MOpPO3MBa 3 HOPMATHBHUMHU
MOKa3HUKaMU: MacoBa uactka xupy 3,0 %, C3M3 — 10,5 %, nykpy - 14,5 %, cyxux
peudoBuH — 28, %. VY 3paszky 1 BUKOPHCTaHO TpaIHLiidHY CTa0li3yBajIbHy cUCTeMY (MOHO-,
JUTTIIEPHIN, KaMiJb Tyapa, KapareHaH, moricop6at) y kiipkocti 0,6 % (Bij] 3arajibHOI KiJTBKOCTI
KOMITOHEHTIB), 3TiZHO i3 peKoMeHIaIisMu (pipMu-BUpOOHUKA. 3pa3ok 2 — 16 MOJIOYHO-BIBCSHE
MOpO3HBO, JI0 CKJIaJy SIKOrO BKJIIOYEHO BIiBCsSHE OOpOMIHO y KinbkocTi 3 % (Bim 3arajibHOL
KUIBKOCTI KOMITOHEHTIB) Ta 3HIDKEHO BMICT crabimizamiiHoi cuctemu g0 0,3 % (Bix 3aranbHOL
KIJTBKOCTI KOMITOHEHTIB), MOJIOYHHMX KOMITOHCHTIB Bi/IIOBIZHO JI0 MaTePIiaJIbHOrO OalaHCy CyXHX
pedouH it C3M3.

VYci petentypHi KOMIOHEHTH JOCITITHUX 3pa3KiB MOPO3HBA BiIOBIJAI0TH BUMOTraM YMHHUX
JCTY abo iHIIMX HOPMATHBHUX JOKYMEHTIB 1 € JIO3BOJICHMMH JI0 BUKOPUCTAHHS y XapdoBiid
MIPOMUCITOBOCTI MiHICTEpCTBOM OXOPOHH 3/10pOB’S Y KpaiHH.

BusHayeHHs po3MipiB KpUCTaJiB JIAKTO3M 3MikicHIoBaM 3a merogoM BHIXI [12], mpu
LOMY TEMIIEPaTypy 3arapTOBAaHOTO MOPO3MBAa MOMEPEIHBO TOBOAWIM A0 MiHyc (7-5) °C
LUISIXOM PO3MOPOXKYBAHHSI HEBEJIMKOTO 3pa3Ka IIPOAYKTY 3a TEMIIEpaTypu OTOUYIOHOro
cepenopuia Minyc (4-3) °C. MiKpOCKOIIiIOBaHHS MPOBOAWIN Tipu 30UThIIeHHI ¥ 600 pasis
(15%40). Yci momomixkHi 3aco0H, IO BHKOPHCTOBYBAIHCS (HDK, NpEAMETHE 1 MOKpUBHE
CKENbII), Marepiand ¥ 3pa3ku MOpO3WBa IMONEPEIHBO IMOMIIANM Ha 24 TOOWHU Yy
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MOpPO3IWIBHY Kamepy i3 TeMrepatypoto Minyc 2442 °C. Ilin yac npurotyBaHHs 3pa3zka st
MIKpPOCKOITIFOBAHHS 3a0e3MeuyBaid i30JIIi0 pyK. Po3Mipu KpHCTaliB BH3HAYalu 3a
JIOTTIOMOTO0 ~ OKYJISIP-MIKPOMETpPa, BIATpaayHoOBaHOro 00’ekT-MikpoMeTpoM. IligpaxyHOK
NPOBOIWIM y IUSTH-CEMH TMOJSIX 30py KOXHOIO TIpernapary 3a TIpylamu, 1o
XapaKTepU3yIOThCsl PO3MipaMH KpHCTalliB. [Ipy KIBKOCTI TPy N CepeAHbO3BAYKEHUI PO3MIp
(miameTp, MKM) KPHCTAJIIB 11O KOXKHOMY TIperiapaTy pO3paxoByBaJIH 3a GOPMYIIOH0:

d =24 < ()
1

Iie di— cepe/Hill AiaMeTp KPUCTAJIB y KOXKHIH TpyIi, MKM; N; — YHCJIO KPUCTANIB Y KOXKHIN
rpyri; N — 3araibHa KUTbKICTh KPUCTATIB Y BCIX TPYIIax.

BusHaueHHsT pO3MIpiB KPHCTaTiB JbOAY HPOBOIWIM 32 JOIOMOIOI CBITJIOBOTO
MIKpOCKOIa, SIKHH OCHAIleHuH 3eieHuM (PinbTpoM 3a TemriepaTyp He Bumie Minyc 10 °C.
MikpockoritoBaHHs 31iHcHIOBanu mpu 30inbmienHi y 160 pazi (10x16). Yci pormomixHi
3aco0H, IO BHKOPUCTOBYBAJHUCS (HiX, IpEIMETHE 1 MOKPUBHE CKEJbLs), Marepiaiu i
3pa3kd MOpO3MBa IONEPEIHHO MOMIIATM Ha 24 TOAWHH Y MOPO3WIbHY Kamepy i3
TemriepaTyporo Minyc 2442 °C. Ilig yac mpurotyBaHHs 3pas3ka Uil MiKPOCKOITIFOBaHHS
3a0e3MeuyBaiu 13010 pyK. [l oTpuMaHHs OUTBII TOYHHUX PE3YIBTATIB 13 JAOCIITHOTO
3pa3ka MOpPO3HMBa BHAASUIM YHCENbHI IOBITPAHI OyabOallKM IUIIXOM pPO3’€IHAHHS
MIOKPUBHOT'O Ta MPEIMETHOTO CKEJElb 13 TOTOBUM 3pa3KoM (IIOIEPEIHbO OXOJIO/PKEHUM 3a
TemrepaTypu Minyc 24+2 °C) @ JojaBaHHS KpAIUIMHU IIONIEPEIHbO OXOJIOKEHOT O
erunanerary. Jlami 3pa3ok 3HOBY HaKpWUBAJIM IOKPHUBHUM CKEJBIIEM i MIKPOCKOIIIOBAIN
[13]. Po3amipu kpucTaiB BU3HAYAIHM aHATIOTIYHO SIK 1 Il KPUCTAIIIB JIAKTO3H.

Jlns BU3HAYEHHs PO3MIpIB IMOBITPSHUX OyabOAIIOK MpoO0y MOpO3MBa HAHOCHWIM Ha
TapUpOBaHy CITKY Kamepu [ opsieBa, 3BepXy HaKpHBajJH ITOKPHBHUM CKJIIOM Ta Biipasy
MiKpOCcKomiroBanu npu 30utbimenHi y 160 pasi. Kpucranukm npomxy mOpu LbOMY
IUTABWJINCSA, aje MiHa 30epiranacs, 00 32 MUX YMOB OOOJOHKHU IOBITPSHUX OyJIhOAIIok He
3HeBoAHIOBaNUCA. [1ipaxyHOK MPOBOAMIN Y I’ SITH-CEMU TOJsIX 30py. [Ipu KinmbKocTi rpym
N CEepeHbO3BAXEHUH JliaMeTp TMOBITPSAHUX Oyiap0almok 1Mo KOXKHOMY IIpenapary
po3paxoByBaiu 3a hopmysioro (1).

[1ix yac BU3HAYEHHS 30MTOCTI M’SIKOrO MOPO3MBA OJIHY 1 TY K XIMIYHY CKJITHKY €MHICTIO 50
cM? TIO Yep3i 3BayKyBaJIM TIOPOXKHBOIO, 3 CYMIIIIIO 10 (ppusepyBaHHs Ta 3 MOpo3uBoM. CyMill
a00 MOpO3HMBO, IO BHUCTYNAIOTh 33 MEXKI CTaKaHa, OOCPSKHO 3HIMAIM JIOKKOH abo0 3pizaiikd
HOXkeM. 30UTicTh MOpo3uBa (S), %, BUpaxoByBasH 3a (HOPMYIIOHO:

=" 009, @)
m

ne m, — Maca cyMimi Uil BUpOOHHITBA MOpPO3HMBa IIEBHOTO 00’€My, 2; m — Maca
MOpPO3HUBa TOTO X 00’€MY, T.

CriBBiJHONIEHHS MK BMICTOM JIaKTO3M 1 BOXM y MOPO3UBI JJIsl KOHTPOJIOBAHHS
MIpOIIeCY KPUCTAi3allii JIAKTO3H PO3PaxoByBaH 3a (YOPMYIIOIO:

0- 100-L ’
100-N
nie L — BMICT JTaKTO3U Y MOpO3UBi, %; N — BMICT CyXHUX PEYOBHH y MOPO3HBi,%%.

(€)

Pe3ynbTaTtn Ta 06roBOpEeHHs

BukopucraHHs BIBCSHOrO OOpOIIHA SK PELENTYpHOrO KOMIOHEHTa Yy CKJali
MOJIOYHOTO MOpPO3WBA HAJga€ MOXIIMBICTh KOMOIHYBaHHS DI3HMX BHJIB CHPOBHUHU U
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3MIHCHEHHS] 4YacTKOBOi 3aMiHM MOJIOYHUX IHTPEIi€HTIB Ha pociauHHI. HeoOximHicTh
KOMOIHYBaHHSI CHPOBHHHM Y 0aratbOX CYYaCHHUX TEXHOJIOTiSIX OOYMOBJIEHA HE JIMIIE
ICHYIOUUMH TIpOOJeMaMHU BITYU3HSIHOI Xap4yoBOI IMPOMHUCIOBOCTI (AeilMT sKiCHOT
TIOBHOI[IHHO1 CHPOBHHHU, HEIIOBHE MEPEpOOIICHHS YCiX CKJIaI0OBUX KOMIIOHEHTIB Ta iH.), aje
i moTpeOoro 3a0e3MeyeHH s ClI0KUBaviB 30aJlaHCOBAHMMU XapYOBUMH IPOAYKTaMH Ha (oOHI
HEJIOCTaTHHOT'O CIIOXKMBAHHS OlIKY, BITaMiHiB, IHIINX HE3aMiHHHUX HYTpieHTIB [14]. 3amiHa
MOJIOUHHX CKJIaJIOBUX Ha POCIMHHI MPH BUPOOHHUITBI MOJOYHHX IPOMYKTIB IAECEPTHOTO
MPU3HAYEHHS! YacTKOBO JIO3BOJISIE BHPILIMTH MpoOiIeMy AediluTy MOJOKa-CUPOBUHH W
3HU3UTHU BIUIUB CE30HHUX KOJIMBAaHb OOCSTIB NOCTa4aHHS MOJIOKA Ha e()eKTHBHICTH pOOOTH
T IIPUEMCTBR.

3rimHo 13 MaTepiaIbHUM OaNaHCOM, CKJIAJICHUM ITiJT Yac PO3PAXyHKY PEIENTYpP MOPO3HBA, i3
30LIBILIEHHSM KUTHKOCTI BIBCSIHOTO OoporHa Ha 1 % (Bij 3araibHOr0 BMICTY KOMITOHEHTIB) BMICT
C3M3 3meHmyerbess Ha 8,3 % Bij Horo modatkoBoi KimbkocTi. Ilpy mpoBeneHHI 3amiHK
PELENTYPHUX CKJIaJIOBUX HE BPAaXOBYBAJIM BMICT JKHMPY Y 3€pHOBOMY IHTPEII€HTI, TaK SIK HOro
KUIBKICTh € HE3HAYHOIO (OMM3bKO 5 %), TOPIBHSHO i3 BMICTOM IHIIMX CKIIAJIOBUX — OLIKIB Ta
ByriieBoniB — 10,6 # 73,5 %o, BiATOBITHO.

Ha puc.l HaBemeHo pesymsratd 3amia C3M3 y MOpPO3MBI Ha POCIMHHY CKJIaJOBY.
Kinbkictb BiBcsiHOrO GoporHa 3miHoBaIM Bif 1 10 5 % (Bif 3araibHOI KUTBKOCTI KOMIIOHEHTIB).
Ipu BHeceHI y MOPO3MBO 3€pPHOBOTO IHTPEAIEHTY Y KiIbKocTi 5 % cryninp 3aminn C3M3 Ha
POCITMHHY CKJIaZI0BY CTaHOBUTH Oi3bko 40 % (B MOYaTKOBOI KUIBKOCTI), a Kinbkicth C3M3 y
TPOIYKTi 3HKYeThCs Bixt 10,5 10 6,2 % (Bi 3arayIbHOT KUTBKOCTI KOMIIOHEHTIB).

12 45
_ 140
135
8+ +30
125,

10 +

-
o

MacoBa 4yactka C3M3,
%
»

CtyniHb 3aMiHn C3M3

Ha POCIUHHI CKNagoB.i,
%

0 1 f f f f 0
o 1 2 3 4 5
BwmicT BiBCAiHOro 60opoluHa y Mopo3uBi, %

Puc.1. 3mina Bvicry C3M3 y Mopo3uBi IpH pisHili KiJIbKOCTI BiBCSIHOr0 60ponIHa

Binomo, 1110 BMICT J1aKTO3H y MOJIOL 1 He(hepMEHTOBaHNX MOJIOYHUX TPOIAYKTaX CTAHOBUTH
6mm3bko 55 % Bix yeboro BMicty C3M3. Tlpu npoMy J1akTo3a sIK Y MOJIOL, TaK i y MOPO3HBI €
po3urHeHoro y BomHiil ¢asi. [lix yac 30epiraHHs TakMX MPOAYKTIB SIK MOPO3HMBO BiJOYBa€THCS
BUMOPOXKyBaHHS 3HAYHOI KUTbKOCTI Bog. Tak, npu (hpuzepyBaHHI MOPO3HBa BMICT BUMOPOXKEHOT
BOoIM CTaHOBUTH 49,3-63,0 % (Bia 3araqbHOI KUIBKOCTI KOMITOHEHTIB), a TIPH 3arapTyBaHHI 3a
Temmepatyp Hwkde MiHyc 20 °C — 74,6-82,9 %. 11i 3MiHM BilIOBITHO CIPUYHHIOIOTH 3MEHILICHHSI
KLIBKOCTI BO/IH, SIKa BHSIBJISIE BIIACTHBOCTI PO3UMHHKKA 1 IPU3BOIUTH 0 IEPEHACHYEHHSI PO3UHHY
JIAKTO3U Ta TIONANBIIOMY IHTEHCHBHOMY 3pOCTaHHi i KpucraimiB. Ha aymKy aBTopa, 3HMKEHHS
KOHLICHTpALIIT JIAKTO3! CIIPUSTAME MOTIEpEKEHHIO BUHUKHEHHS BETMKUX KpUCTalliB. BuzHaueHo,
110 TIPH JIofaBaHHl 5 % BIBCSHOro OOpOIIHA BMICT JIAKTO3U 3HIDKYETHCS 10 3,4 % (B 3aranbHol
KUIBKOCTI KOMITOHEHTIB), TOI] SIK TIOYaTKOBHIL BMICT CTAaHOBHTS 5,8 %.
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Puc. 2. Posnozin kpuceTagiB JJaKTO3W Y MOPO3HBI Hic/Is1 30epiranns:
a—3 micsui
0 - 12 micsiiB

JlonatkoBe BHECEHHs BIBCSIHOrO OOpOIIIHA Y CyMIIll I BUPOOHUIITBA MOPO3HBA MMOBIPHO
MO>K€ TIPUIIBUAIIMATH MPOIIEC KPUCTATI3AIIT JIAKTO3H. Bimomo, 1o mis popMyBaHHs HOBOI (ha3u y
Oyap-sIKii cHCTEMi TOTPIOHO TPOXO/PKEHHS MABOX CTajii: Tiepiia — YTBOPEHHS LICHTPIB
KOHJICHcaIlii (3apofKiB), Apyra — ixHiil pict [15, 16]. SIkiio y nepeoXoomKeHii piuHI HasBHI
YYXKOPIJHI s/Ipa KOHJIICHCAIIIT, TO PI3KO 3HIDKYETHCS CHEPreTUYHMI 0ap’ep 3apOPKEHHS HOBOI
(azu 1 3pocTae MBHUIKICT YTBOPEHHS IICHTPIB KpUCTATI3alli. Y BHIAAKY HAsSBHOCTI Y CKJIafi
MOpO3KBa BIBCSHOr0 OOpOIIIHA HOro 4acTOYKM 371aTHI BUKOHYBATH POJb UY)KOPITHUX IEHTPIB
KpHUCTa3allii, 10 MOKe CHPUYMHIOBATH SIK ITO3UTHBHI Tak i HEraTHBHI Hacmigku. Tak, mpu
HE3HaYHOMY 3HIDKEHHI KOHIIEHTPAIIil JIJAKTO3M Y CYMIllli 1 PUCYTHOCTI YaCTOYOK 3EPHOMPOAYKTY
MOXJIMBE YTBOPEHHS OLTBIIMX KPUCTAIIB JIAKTO3M Y TOPIBHSHHI 13 3pa3KoM, BUTOTOBJICHUM 0€3
3€pHOBOrO KOMIIOHEHTY. [IpHUHHOI0 1IHOTO € Te, 10 YBECh Yac 30epiraHHs MOPO3HUBA i3 BIBCSHUM
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OOpOIIHOM ifle, B OCHOBHOMY, Ha DICT KPHCTaliB, Y TOH 4Yac K y 3pa3Ky Oe3 pOCIHHHOTO
IHIPEIIEHTY — HA YTBOPEHHS IICHTPIB KPUCTATI3allil, & OTIM JIMIIIE Ha iX PiCT.

[NoniGHi HeraTWBHI TeHAEHIII CIIOCTEpIrany y MOPO3HBI i3 BMICTOM BIBCSHOTO OOpOIIHA
Hwk4e 2 %. Han3BruuaiiHO BenMKa KUTBKICTh Yy)KOPIIHMX LIEHTPIB KOHZCHCAIIl (K y BUIJKY
BiBCSIHOTO OoporiiHa ronas 4 %) CIpUYMHIOE aHAJIOT1YHI HACIIJIKH.

Jns ¢dopMyBaHHS KPHCTATiB JIAKTO3W, po3Mipamu He Outbime 10 MKM, HaWOiIbII
CHpHATINBA 3aMiHA MOJIOYHUX KOMITOHEHTIB Ha 3€pPHOBHH BiJIMiueHa NMpPU BUKOPHCTaHHI 2-3
% ocrannboro. Ilpu mpoMy BMICT JIakTO34 3MEHIIMBCS 110 4,33 % (Bix 3arajabHOI KUTBKOCTI
KOMITOHEHTIB), a cTymiHb 3aMiHi C3M3 Ha pociinHHI cki1aioBi — 10 25 %.

3 METOI0 KOHTPOJIOBAHHS MPOLECY KPUCTATI3aIll JaKTO3M Yy MOPO3UBI HAYKOBIISIMH
po3pobiieHo po3paxyHkoBe criBBigHOmeHH O (%) [17]. Bizomo, 1o npu 3Haueni 0=8,5 %
3a CIPHUATIMBUX YMOB y TIPOAYKTI IMOBIpHE ()OpMyBaHHS IILAHKCTOI CTPYKTYpH. BusHadeHo,
o y 3pa3ky 1 cmiBBigHOIIEHHS cTaHOBHTH 8,02% 1 € OJIM3BKUM 10 BEIUYWHHM, SKa
XapaKTepu3ye PU3UK TOsBU JaHOi Baau. CrHiBBIIHOIIEHHS JIAKTO3U 1 BOIM y 3pa3Ky 2 €
HIDKYUM 1 craHoBuUTh 6,01%. Jlana BemmuuHa rapantye (OpMyBaHHS Y MOPO3WBI KPUCTAJIiB

JIAKTO3M, PO3MIPH SIKMX HE NEPEBUIIYIOTh TpaHU4HO jgomyctuMi — 10 MKMm, M0
TIATBEPIDKYEThC  pe3ylibTaTaMu  Tociikenb (puc. 2). Ilig 4yac BHU3HAYCHHS CEPEAHBOTO
PO3MIpy KPHCTAIIIB JAKTO3W BCTAHOBIICHO, IO IICISA 3-X MICAIIB 30epiraHHs 1X 3HAYCHHS
HE MEPEeBHINYIOTh pekoMmeHaoBaHi (4,00 Mxm) [1] ¥ craHoBmate 3,36 Ta 2,80 MKM,
BiJIMOBiHO y 3pa3kax 11 2.

12

-
o

©

Po3mipwu kpucTanis, ym

3 micaui 6 micsauis 9 micsuis 12 micsauis
TepmiH 36epiraHHs
O3pasok 1 E3pasok 2

Puc. 3. MakcnMaiibHi po3Mipn KPpHCTAJIB JIAKTO3H Y MOPO3HBI

VY mporueci mopanpioro 30epiraHHs MOpPO3uWBa B 000X 3pa3kax CIOCTEpiraju picT
KPHCTAJIB JaKkTo3u (puc. 2.0), BUKINKAHUH TIEPEOXOIOMKEHHS 1 IepEeHACUUEHHSI PO3YHHY.
[Ticis 12-Tu MicsimiB 30epiraHHs CepeHiN po3Mip KPHCTANIB JIAKTO3U y 3pa3Ky | craHoBuB 4,35
MKM TIPH MaKCHMaJbHOMY, sikuii OyB BusiBieHMA — 11,19 mMxm (puc. 3). Tomi sk y 3pasky 2
cepemniii posmip — 3,80 MM, MakcuMaibHHH — 9,07 MKM, IO IIJIKOM BiJIIOBIIAFOTH
PEKOMEHIOBaHMM 3HAUEHHSIM, HEOOXiTHIM JUTsl ()OPMYBaHHSI SIKICHOI CTPYKTYPH MOPO3HBA.

BuMmopoxxyBanHsT Boau y mpoueci (ppusepyBaHHS Ta HOJAIBIIOMY 3arapTyBaHHI CIIPHSIE
HaOYTTIO MOPO3MBOM IIIJIGHOI KOHCHCTEHIIii, BHCOKOI MIIHOCTI W omopy 10 TaHeHHs. J[is
OpraHOVICITHYHKX BIACTUBOCTEH TPOMYKTY BAKIMBHM € (DOpMYBaHHS APIOHMX KPHCTAJIB JILOIY
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OonHAKOBOI (OpMH — JCHOPUTHOI, M0 3a0e3ledye ONHOPIAHY, HIKHY KOHCHCTCHIIiO
3aMOPOXKEHOTO TPOJAYKTY. 3 METOI0 PEryJIIOBaHHS MPOLECY KpucTamizamii BOJHOI (asu y
BUPOOHMIITBI MOPO3MBA 3aCTOCOBYIOTH IIUTMHA DsI TEXHOJOTIYHHX 3aXOIiB, Cepel SKHX 1
BUKOPHCTaHHA cTabimizaropie abo crabimizariiiHux cucteM. 1[i pedoBMHM 3B’S3YIOTH 3HAUYHY
KUIBKICTb BUTBHOI BOJIOTH 1 TIEPEIIKO/HKAIOT THM CAMUM YTBOPEHHIO BEJIMKHX KPHUCTAIIB JIOMY.

Pesynbrat mpoBeneHHMX AOCHiPKeHb (puc.4) MiATBEP/DKYIOTH MOXIIMBICTH 3aMiHU
IIMPOKO BUKOPHCTOBYBAHHMX CTAOUTI3AIIAHMX CHUCTEM, 3aKOPJOHHOTO BHUPOOHUIITBA, HA
BITUM3HSIHE BIBCSIHE OOPOIIHO Y BUPOOHUIITBI MOpO3MBa 0€3 3HMKEHHS TIOKa3HUKIB SIKOCTI
TOTOBOTO MPOIYKTYy. B 000X 3pa3kax croctepirany (opMyBaHHS PO3TATYKEHOI CITKH i3
KpPHUCTaIIB JIbOAY JACHIPUTHOI (opMH, cepeaHi pO3MIpH SKHMX HE IEPEeBHIIYIOTH
pexoMeHnoBaHi 3HadeHHs — 34,0 mxm [1]. Ilim uwac 30epiraHHS MOpPO3WBa 3a CTAJIHX
TemIepaTypHux pexumiB (MiHyc 2442 °C) He crmocrepiranu CyTTEBHX 3MiH y Qopmi i
po3Mipax KpuctamiB Jboay (puc. 4.0), M0 € MO3UTHBHUM (aKTOpOM IS 3a0e3TeUCHHS
SIKICHUX TIOKa3HHKIB TOTOBOTO ITPOIYKTY.
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Puc. 4. Po3noais kpucrajis 601y Y MOPO3UBi:
a - CBKOBUTI'OTOBJICHE
6 - micyst 12-Ti MicsiB 30epiraHHs
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BaxnnBoro yMoBOro (OpMyBaHHS CTaOUIBHOI CTPYKTYpH MOpPO3HMBA i3 BHCOKHUMH
MOKa3HUKAMU SIKOCTI € 3J]aTHICTh KPHCTAJIB JIbOAY 30epiraTu moYaTkoBi po3Mip i popmy
3a TeMIepaTypHUX KOJIMBaHb i yac 30epiranHs, TPaHCIOPTYBAaHHS H peamizallii. 3 METOO
BUSIBJICHHSI JJAHOI BJIACTUBOCTI 3arapToBaHi 3pa3kd MOpPO3MBA IiJUIAHHO «TEIIOBOMY
IIOKY» IUISIXOM OTEIUIeHHs y TepMmocTaTi mpotsroM 10+2 xB 3a Ttemneparypu 20+£2 °C i
TIOBTOPHOMY 3aMOPO)KYBaHHIO 32 TeMIieparypu Minyc 2442 °C npotsarom 24 ron.
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Puc.5. Po3nonis kpucTajiB JiboAy y MOPO3HBI Mic/Isl «TEIJIOBOr0 HIOKY»

B 000x 3pa3zkax Mopo3uBa miciis "TEIUIOBOro MOKY" BigOY/Mcs 3MiHH y po3Mipax i gopwmi
KpHUCTAIIB JIbOAY, 110 OOYMOBJIEHO YAaCTKOBMM TMEPEXOOM BOAM 3 KPHCTAJIIYHOTO CTaHy Y
pimuHononiOHui. [lpy mpomy Oynmi BHSBJIEHI IOOJMHOKI KPUCTATM JIOAY PO3Mipamu,
6mm3pkuMu 10 100 MKM, KijbKicTh sikux He nepeBumryBana 0,5 % (puc.5), dopmyBaHHS
JBOJISTHUCTOI CTPYKTYpH He crmocTepiranu. Ha QymKy aBTOpa, IBOMY SIBHILY CHPHSIIO
YTBOPEHHS «3aXUCHOI0 KapKacyy i3 0iomoriMepiB HABKOJIO KPHUCTAJIB Jboay (puc. 6).

Puc. 6. Mikpogororpadisi MOpo3uBa HicJIs1 «TeNJIOBOr0 LIOKY»

3rifHo 13 JOCTiKEHHSIMHU [7] KOMIOHEHTH CTaOiTi3allifHIX CHCTEM Y MPUCYTHOCTI
OLJIKIB MOJIOKA 3/1aTHI YTBOPIOBATH "3aXUCHUI KapKac'" HaBKOJIO MOYaTKOBO C(hOPMOBAHUX
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KPHUCTATIB JILOIY, IO MONEPEIKYE MITPAII0 MOJCKYJ BOAU IO OUIBII TEPMOJUHAMIYHO
BUTITHUX KpHcTaliB jboxny [18], siki € OinbmmMu 3a po3mipamu. BinkHa Bonora micis
3HW)KEHHSl TEMITEpaTypyd BUKPUCTATI30BYETHCS Yy TOMY K MicCIi, OCKUIBKM BOHa Oyina
HEMOB OM «3aUYMHEHOI0» Y O1IIKOBO-BYIJIEBOAHEBIH KOMIpIIi.

30epekeHHI0 (POPMU 1 PO3MIPIB KPHCTAIIIB JIBOMY ITiJT YaC TEMIICPATYPHUX KOJIUBAHb TAKOXK
CIIPUSUIM 1 BUCOKA JAMCIIEPCHICTB MOBITPSIHOI (a3u (puc.7) Ta 30uticts Mopo3usa — 110,1 # 117,1
%, BimmoBigHO y 3pa3ky 1 i 2. IlprumHO IBOro € Te, IO i3 30UIBIICHHIM 30MTOCTI i
JIMCTIEPCHOCTI TIOBITPSIHOI (ha3W TEIUIONPOBIAHICTh MOPO3WBA 3HWKYEThCs [1] W THM camMum
3a0e3meuye TpuBaje 30epiraHHSI SK PO3MIPIB KPHCTAIB JIbOMY, TaK 1 IHIIHX CIIOKHABYHX
BJIACTUBOCTEH MPOIYKTY.
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Puc. 7. Posnozin noBiTpsinnx 0y/1b0amiok y MOpO3HBi
B1CHOBKM

BiBcsiHe OoporHa AONUTEHO 3aCTOCOBYBATH Ul 3a0e3nedeHHs (GopMmyBaHHsS CTaOLTHHOL
CTPYKTYPH MOJIOYHOTO MOPO3HBa 1 3HIKEHHIO PU3NKY BUHUKHEHHS TAKUX Bajl KOHCUCTEHIIIT STK
MIIAHUCTICTD 1 ILOAAHUCTICTD.

YacTkoBa 3aMiHa MOJIOYHUX PpEIENTYPHHX KOMIIOHEHTIB Ha BIBCsIHE OOpOIIHO Yy
KitbkocTi 3 % (Bim 3arajbHOi KINBKOCTI CKJIAJOBUX) 3HIDKYE CITIBBITHOIICHHS MiX
JIAKTO3010 1 BOJIOKO Y MPOIyKTi 10 6,01%, 1m0 rapanTtye yrBOpeHHs i 30epekeHHs] KpUCTaiB
JIAKTO3W po3MipamMu 10 10 MKM YIpOJOBXK TrapaHTOBAaHOT'O CTPOKY NpHAATHOCTI — 12
MicsuiB. KomMOiHyBaHHS MOJIOYHOI 1 POCIIMHHOI CHUPOBHHH Y CKJIaJli MOPO3HMBa HE 3HMKYE
HOro opraHoJIeNTHYHI BJIaCTHBOCTI, Xap4OBY Ta €HEPreTU4HY I[iHHICTb.

JlonaBaHHS 70 CKJIaTy MOJIOYHOTO MOPO3KBa 3 % BIBCSHOro OopoiiHa KoMieHeye 10 50 %
(BiI TIOYATKOBOTO BMICTY) BHCOKOBApTICHOI CydacHOi craOimi3amiiHoi cucremun 0e3
HEraTUBHOT'O BIUIMBY Ha MPOIIeC KpUcTai3amii BonHoi Gasu y nponykri. [Ipu npomy kpucranu
JBO/LY 30€piraroTh MOYaTKOBY JIEHAPUTHY (OPMY 1 PO3MIpU BiJTraly)KEHUX KpUCTANTiB (B
cepenuboMy 33,47 MKM) SIK TpH CTajdMX TeMIlepaTypax, TaK i IpU TeMIEpaTypHUX
KOJIMBAHHIX 3a paxyHOK YTBOPEHHS 3aXHCHOTO OLIKOBO-BYIVIEBOAHEBOro '"Kapkacy'.
MexaHi3M (opMyBaHHS [aHOI'O «3aXHCHOTO KapKacy», a TaKOX B3a€EMOMIIsl HOro
KOMITOHEHTIB TIOTPE0Y€E MOJATBIION0 BUBYECHHSL.
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Introduction. The problem of high-performance
potato processing for a large variety of food products is
extremely relevant. The aim of research is to specify
scientific and practical basis of potato processing for fry
mashed potato and potato crisps.

Materials and methods. Universally accepted
techniques for studying raw materials and final products
have been used in this work. Experimental data have been
processed with the help of the methods of mathematical
statistics.

Results. Economic expediency of potato processing
into dry mashed potato and potato crisps has been shown.
The character of changes of reducing sugars and dry
substances in tubers during the storage has been
determined. It has been recommended for getting products
of high quality to subject to obligatory acclimatization all
kinds of potato for 20 days at the temperature 15-20 C
before the processing. The consistence of mashed potato
during cooking and drying processes has been established.
Optimal conditions for potato crisps production have been
scientifically grounded.

VK 664.834.25.

HayuyHo-npaKTuueckme oCHOBbl TEXHOJIOT Ui
nepepaboTku kaptodens Ha NpoAyKTbl MMTaHUSA

AHaTonui Masyp

bernopycckmii rocyAapCTBEHHbIV arpapHbIVi TEXHUYECKMIA YHUBEPCUTET,

BBeaeHue

MuHck, Pecriybrmka benapyce

CocrosiHle NPOMBINUICHHOW NepepaboTku Kaprodenss Ha IMPOAYKTHI MUTaHHUS Ha

npocropax ObiBmiero Coro3a  3HAuMTENbHO —yXydaummnock. IIpoueHT mnepepaboTku
BbIpallleHHOro Kaprodens cHusmics 10 1%, B Toxxe BpeMmsi B crpanax EBponsl n CIIA
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nons nepepabotku kaprodens cocrabisier 60-80%, a accOpTUMEHT KapTodenenpoayKkToB
Bo3poc oT 10-15 naumenoBanuit 1o 28-30. CaMbIMH pacpOCTPaHEHHBIMH IPOTYKTaMU U3
Kaproderns SBIAIOTCS CyXxoe KaprodenbHOe Iope B BUAE TpaHyNIsITa U XPYCTSIIHNA
KapTodenb — YUICH U3 CBEXEro KapTodens. 3apyOekHasi MMpakTHKa ¥ MHOIOYHCIICHHBIC
paboThl IO MPOU3BOJCTBY HPOAYKTOB MUTAHHUS M3 KapTOQess IOKa3ald S3KOHOMUYECKYIO
Lenecoo0pa3HoCTh nepepaboTKU KapTodels B MEPBYIO OUepeab Ha XPYCTAMUN KapTodenb
U cyxoe KapTodeabHOe MIope, KOTOopast 3aKJII0YaeTCsl B:

— JIMKBUJIAIIMY TTOTEPh KapTodens Npu XpaHEHUH;

— TIOBBIIICHWH THIIEBOW LEHHOCTH ITyTEM CO3JaHHs MPOAYyKTa (YHKIMOHAIHHOTO
Ha3HAYeHUs KaK JJUETHYECKOro, TaK 1 Je4eOHO-POUIaKTHYECKOTO;

— COKpAIllEHHH €MKOCTEH ISl XpaHEHUS! M TPAHCIIOPTUPOBKH KapTOo(enenpoayKToB B
6-7 pa3 1o CpaBHEHHUIO CO CBEXKUM KapTodereM;

— CO3/IaHUW BO3MOXKHOCTH PALMOHAJILHOI'O UCIIOIB30BAHMUS OTXO/0B;

— YIy4IIEeHUH YCIOBHH Tpy/a 1 ObITa HAaCEIEHHSI.

CpaBHuTeIbHas ce0eCTOMMOCTD TMPOU3BOJCTBA | KI' Ccyxoro kaprodenbpHOro mope B
JIOMAIlTHEM XO3SICTBa MOYTH B 2 pa3a BhIIIE, YeM MPOMBIILIEHHas BbipaboTka. Pemaercs
Ba)KHasl COLMAJIbHAS 3a/1a4a, CBSI3aHHAS C YBEJIMYEHHEM CBOOOJHOI'O BPEMEHHU HACEJICHUSL.
Cyxoe kapTodenbHOE IIOpEe UCIONAB3YIOT Kak Tnonydadpukar mis 0OIEeCTBEHHOTO
MUTaHWs, a TaKkke Chipbe JUIi  ITPOM3BOJCTBA  IUPOKOTO  ACCOPTHMEHTa
KapTo(enenpoJykToB — KOTJIET, OUTOUKOB, YUIICOB, CHEKOB U Jp. XPYCTAIIUIA KapTodenb
SIBIISIETCSI BHICOKOKAYECTBEHHBIM TOTOBBIM HPOIYKTOM HEIOCPEICTBEHHOI'O MOTPEOIIeHUs,
He TpeOyromIei KyITMHAPHOW 00pabOTKH.

MaTepuanbl 1 MeTOAbI

B 1mabopaTopHBIX ¥  TPOM3BOACTBEHHBIX  yciaoBHAX OAO «Mammumenpomy
(r. MapbuHa ['opka MuHckast 00nacth, benapych), Iie BBITYCKAOTCS JaHHBIC MPOIYKTHI,
OBUTH TIPOBEICHBI UCCIICIOBAHUS M0 YTOUHECHHIO HAYUYHO-TIPAKTUICCKUX OCHOB TEXHOJIOTHIMA
CyXOro KapTo(eJIbHOT O I0Pe U XPYCTAIIEro KapToders.

Ot00p P00, MOATOTOBKY U MPOBEICHUE MCIIBITAHUNA MPOBOMMINA OOIICTIPHHATHIMUA U
CICIMATBHBIMA OPTaHOJCTITHUYCCKUMHY, (PU3UKO-XUMUUCCKUMU W MHUKPOOHOJIOTHYESCKUMU
METOJIaMU OIEHKM M aHajliu3a CBOMCTB ChIpbS W TOTOBOM mpoxaykiuu. CojepaHue
Kpaxmaja ONpeeNsiIi [0 METOy JBepca, CoJepKaHue OOIINX U PEIYIUPYIOIINX caxapoB
— MeTozioM bepTpaHa; >KUPHOKUCIOTHBIN COCTAB paCTUTENBHBIX Macell — METOJIOM Ta30BOM
xpomarorpadun. MaccoBylo JONI0 JKMpa B XpyCTsAlIeM Kaprodene OnpeneNsuiu
pedpaxroMeTpruecKUM METOIOM, cofiepkanue Oeika — Kbenpaas.

COBOKYITHOCTh ~ TOJIYUEHHBIX  PE3YJIbTaTOB  HCCIEIOBAHMNA  XapaKTepU30BaIH
cpeaHeapu(pMEeTHICCKUM 3HAYEHHEM, KOTOPOE ONPEICSIISIN U3 TPEX IMapalIeIbHbBIX OIBITOB
mpu 3...5 KpaTHOM TOBTOPEHUM HU3MEPEHUN. DKCIEPHUMEHTAIBHbIC TaHHBIC 00padaThIBaIN
METOJIaMU MAaTeMaTUYECKOW CTATUCTUKU C UCIOIb30BAHUEM CTaHAAPTHBIX KOMITBIOTEPHBIX
MIPOTPaMM.

Pe3yanaTb| n chymnel-me
Jlist orbITOB OBUTH BBHIOpaHBI paclpocTpaHEHHbIE copTa KapTodeis Oemopycckoil u

YKPAMHCKOW CEJEKIUH CO CIEAYIOUMMHU (PU3MKO-XMMHUYECKHMH I0Ka3aTeNsIMH KauyecTBa
[1], npencraBnennbMu B TaOI. 1.
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Ta6auna 1
Iloxa3aresn kayecTBa COPTOB KapTodes
Copt Conep:xanue Conep:xanue Conep:xanue
KaprTodens CyXHX BellecTB, % Kpaxmanaa, % peayuHpYOUUX

caxapos, %
Cunre3 23,8+0,1 21,2+0,5 0,10+0,02
Je3upe 22,1+1,0 21,0£0,5 0,13+0,03
Temn 21,5+0,1 20,5+0,5 0,12+0,03

Ot copra Haubosee MOPHrOJHBIC I MPOM3BOACTBA CYXOr0 KapTO(enbHOro MHIpe M
XPYCTAIIEro KapTodens, HMEIOIINe OKPYIJI0-OBaJbHYIO (OPMY, OTJIHYAOIINECS HErTyOOKHM
3aJIeraHUEM TJIa3KOB Ha IMOBEPXHOCTH, 0OJice HH3KUM COJCPYKAHHEM pEAYLHUPYIOIIMX CaxapoB H
BBICOKHM COJICPIKAHHEM CyXHX BEILECTB.

VCTaHOBICHO, YTO B MPOIIECCe XPaHEHHsT KapToders MPOUCXOIUT WHTCHCHBHOS HAKOIUICHHE B
HEM pEAYLHUPYIOIHMX CaxapoB, OCOOCHHO MPH HU3KHX TEMIICPAaTypaXx M XapakTep HaKOILUICHHS
PEAYLHMPYIOIINX CaXxapoB B KIyOHsX mpu Temreparype 2...4°C HOCHT SIBHO BBIPa)KEHHYIO COPTOBYIO
ocobeHHocTh [2] (puc. 1).

x 187
3 16—
& 14t
3R
EE‘ 5 1,26
28 101
[} (>t<s 0 8__
=S © l
5 ° .
§_ 0,67
) 0,4+
S
o 02/ =
0,01F========—""
CeHTﬂ6pb ﬂ6K86Db MapT NIOHb

Puc. 1. Xapakrep usmeHnenusi B KIyOHSIX CyXHX BEIIECTB U PeAYIHPYIOIAX CAXapoB
B IpoLecce XPAHeHHU
Penynupyromme caxapa: Cyxoe BelecTBo:
Temrneparypa xpaHenus 2...4°C Copra: 4 - Cunres; 5 - Temm.
--------- TeMIeparypa xpaHeHus 6...8°C
Copra: 1 — Cunres; 2 — Jlesupe; 3 — Temm.

Bbuo uccnenoBaHo U3MeHEHNE CollepKaHus PEAYLHPYIOIINX caxapoB B KapTodese B
TeueHHne 25 CyTOK aKKIMMAaTH3alUH MOCIE €ro XOJOJHOr0 XpaHeHus (Tadi. 2), Ipu 3TOM
coJiep)KaHHe PEAYLUPYIONMX caxapoB B KapTodese 3HAYUTEIbHO CHIbKaercs. [loaTomy
aKKJIMMaTH3alMI0 CIIEAyeT IPOBOAWUTh HE MeEHee [ABalaTH CYTOK IIPH TeMIIepaType
15...20°C He3aBHCHMO OT copTa KapTodemns, UYTo O0OecrmeyrMBacT MHUHHMAIbHOE
coJiep)KaHue PeyLHPYIOIINX caxapoB, HauOoiee mpuemieMoe Juisi repepadbotku. [locie
MPOBEACHUS AKKIMMAaTH3allMM BCE HCIBITYEMbIE copTa Kaprodens NaloT MPOAYKIUIO
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xopomrero kadectBa (tabnm. 3). KadecTBO 00KapeHHBIX MPOAYKTOB ONPEACISLIN TI0
JeCATUOAITBHOM IIKaJIe.
Tabnuua 2
H3menenue cogepkanus peIylHPyeMbIX ¢aXapoB B KJIYyOHAX H Ka4eCTBO XPYCTHAIEro
KapTodensi B NepHo AKKJIUMATU3ALUH

HpO}IO.]'DKl/lTe.]'II)HOCTI) AKKJIMMaTHU3alluu, CyT.

Copt 0 10 15 20 25

% Gan % Gan % Gan % Gan % Gan

Cunres 0,54 3,7 0,40 4,0 0,23 4,8 0,12 7,1 0,12 7,1

Temn 0,57 3,5 0,41 3,9 0,24 4,7 0,14 6,9 0,13 6,9

Jesnpe 0,48 4,0 0,38 4,1 0,21 5,0 0,17 6,5 0,17 6,5

Ta6amua 3
B.]'I]rlﬂlllrle AKKJIUMMaTHU3alluu HA conepmalme penyunpymumx caxapon B KJ'IyﬁHﬂX " KAa4eCTBO
XpycTsiero Kaprodgesi B 3aBHCHMOCTH OT COPTA H CPOKA XpPaHeHHsI

CeHTs10pb Temneparypa xpanenus 2...4° C
nocJie AKKJIMMATH3AMHH
Copr ot 5 conepKaHue KA4ecTBO
2 Ec\a o2& peaynupyroumx XPYCTSIIIEro
58 5 B 2o caxapoB,% KapTodens
< o = E§ pos, p ,
¥ 20 g & Gt
2= o= L
o= S = QT
Sza £ a8 g, S
O g° Mo S 3 2 & S| 8
2 g S S S S S S
3 = = 3 = =
Temn 0,12+0,05 8,0 0,14+0,02 0,14+0,03 0,16+0,02 6,2 | 7,2 | 7,2
Hesupe 0,13+0,04 7,9 0,17+0,02 0,17+0,01 0,16+0,02 6,0 | 6,5 8
Cunre3 0,10+0,02 8,7 0,1240,02 0,14+0,02 0,15+0,01 6,7 | 7,3 | 6,7

W3 Tabnumel 3 1 puc. 1 BUIHO, YTO XapaKTep U3MCHEHHS B KIYOHIX PETYIIHPYIOITHX
caxapoB 1pH ¢ = 2-4° C HOCHT COPTOBYIO OCOOEHHOCTB, a COJEPIKaHHE CyXHX BEIECTB HE
3aBUCHUT OT MPOJODKUTECIBHOCTH XPAHCHHS U 3aBUCHT JIMIIh OT HCXOIHOTO CONCPIKAHUS HX
B KITyOHSIX.

[loBbIlIeHUE conmepKaHHWsS CYXUX BelIecTB B Kaprodene Ha 1% yBenuuyuBaer
peHTabenpHOCTh mepepabotku Ha 10-20%. Kpome Toro, xaprodenb MomKeH o0ianaTh
HE3HAYUTEILHBIM KOJIMYECTBOM PEAYIIUPYIONUX caxapoB (He 6osee 0,25) U CBOWCTBOM He
HAKaIUIMBAaTh WX IPH MPOAODKUTEIBPHOM XpaHCHWH KIyOHeH. Bomblnoe coiepikanue
CcaxapoB BBI3BIBACT CHIDKCHHE KadyeCTBa TOTOBOTO MPOJYKTa B PE3yJbTaTe MPOTCKAHHS
MEJTAHOUIMHOBBIX PEAKIIMNA MEKIY PEAYIUPYIONUME CaXapaMi U aMUHOKUCIIOTaMHu. [Ipu
9TOM 00pa3yercss TEeMHOOKpAlICHHbIE BEUIECTBA, KOTOpPHIE BBHI3BIBAIOT IIOTEMHEHHE
MPOAYyKTa, YXYALIEHHE €ro BKyca, pa3BapHBaeMOCTH, HaOyxaeMocTH. J{JIsi yTOuHeHus
HAyYHO-TIPAKTUYECKMX OCHOB TEXHOJOTWH MepepaboTku  Kaprodens Ha  Cyxoe
KaprodenbHOE TIOpE TMPOBENEHBI  HCCIEAOBAHUS 10  OIPEAENICHHI0  KOJINYEeCcTBa
pa3pyLIEHHBIX KIETOK KapTO(peabHBIX KIIyOHEH.

[Tony4yeHHbIC JaHHBIC TTOKA3aHbI B Ta0I. 4.
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Ta0mmna 4
Paspymenne kjeTok KapTo(heJbHOr0 Mope NpH pa3JIMmIHbIX CI0codax
00padoTKn KIyOHeH
Kosngecrso
CraauM TEeXHOJ0rH4ecKoro npoiuecca o
pa3pyLUICHHBIX KJIETOK, %

bianmmposanue 0,1-0,2
Bapka 0,1-0,2
Pa3zmuHaHue npy pasnuYHBIX TEMIIEPATYPaX

80°C 2,1

40°C 11,8

20°C 32,5

10°C 37,8
Cymika KOHTaKTHasl Ha OJTHOBAJIBLEBBIX CYIIMIKAX 4,5-5,0
Konaunronuposanue mpoaykTa 0-0.1
¢ 2-X CTaJuiHON MHEBMATUYECKOH CyIIKON ’

MUKpPOCKOITUYECKUE HCCIICIOBAHU TKaHU BapeHoro kaprodens [3] u maHHble Tadm. 4
MOKa3ajd, 4To OoJypinve HaOyxaromue 3€pHa KpaxMasa MOJHOCTHIO 3aIlONHWIN KIIETKH U
BCE CTEHKHU KJIETOK OCTAJIUCh HEMOBPEXKAEHHBIMHU (LIENBIMHU) TOcie Bapku. VccnenoBaHus
kaprodens, pa3MHHAEMOro IIpH TeMIlepaTypax, OJM3KHX K TeMIeparype BapKH,
CBUJIETENBCTBYIOT O TOM, YTO pa3JejieHHe KJIETOK IPOUCXOAMT JIETKO M MOBPEXKICHUS
CTEHOK KJIETOK He3Ha4HuTeIbHbL. OIHAKO MO0 Mepe YMEHBUICHHUS TEMIIEPaTyphl pa3MHUHAHHUS
MpOLIECC  pa3pyLICHHBIX KJIETOK YBEJNUYUBAETCS. Tak, TIIOHIKEHHE TeMIepaTyphl
pasmuHanus ¢ 80° o 10°C mpuBOAMIIO K BOCEMHAIIATUKPATHOMY YBEJIMUEHHUIO MIPOIEHTA
paspyliieHHbIX Ki1eTok ¢ 2,1 no 37,8.

Hawnbornee BaykHYrO poib AJIsl TOMyYeHUsI KAYeCTBEHHOT'O CYXOro KapTo(elbHOro Mmope
UTpaeT CylIKa, IpU KOTOpOW HEJONMYCTUMO HW3MEHEHHE LBETa MPOAYKTa H €ro
€CTECTBEHHBIX ~ OpPTaHOJENTHYECKUX CBOKMCTB, KOTOpPOE MOXKET TPOU3OUTH MpH
B3aMMOJICHICTBUM aMWHOKHCJIOT M CaxapoB, a CYIIWIBHBI areHT MJO0JKEH HWMETh
TEeMIIepaTypy, NpPH KOTOPOH HE TMPOUCXOAWIN Obl KapaMenu3alnuss W paspylieHHe
KaprodenbHbIX KieToK. [y cymku KapTo(enbHOro Ifope INPUMEHSIOT pa3n4yHbIe
CHocoObl, HO B TOCIEAHUE TOIbl HCIIONB3YIOTCS JIBa OCHOBHBIX CIIOCO0A CYIIKH:
KOHTAKTHBIA Ha OJHOBAJIBIICBHIX CYIIWIKAX W KOHIAWIMOHUPOBAHHE C MHEBMATHYCCKOMN
cymkoil. bornbiioe mpenMyIiecTBO MCHONB30BAHUS IMTHEBMATHUECKUX CYLIMIIOK SIBIISETCS
MOJNyYeHHe TPOAYKTa BBICOKOTO KadyecTBa, 4YTO JOCTHTraercs Onarofapsi HEBBICOKOM
TEeMIlepaType HarpeBa MpOAyKTa W HEMNPOJODKUTEILHOMY KOHTaKTY pPAacIbUIEHHOTO
MPOJYKTa C areHTOM CYIIKH, BO3MOXHOCTh PEryJIHpOBaTh TEMIIEPATYpy M JUIHTEIbHOCTH
nporecca. [Ipu 3TOM KOJIMYECTBO pa3pyLIEHHBIX KJIETOK HAa OJHOBAJIBIIEBBIX CYILIMIIKAX
cocrasiser 5,7-7,4 %, a mueBMaTudeckux Tojabko 0-0,1 %, 4To cka3pIBaeTcs Ha KauyecTBE
TOTOBOTO MPOAYKTa (Tadi. 5).

W3 Ttabn. 5 BUIHO, YTO KCIOJB30BAaHHWE ITHEBMATUYECKHX CYIIWIIOK C MSATKHMHU
pPeKMMaMU CYIIKA M TPOBEACHHE KOHAMIMOHMPOBAHMS TPOAYKTAa 00ecredrBaeT
TIOJTYyYeHHE CyXOro KapTo(eIbHOro IMope B BUIE TPaHyJIATa, BHITOJHO OTIHUYAIOIIET0Cs OT
XJIONBEB 10 TPOJOJKUTEFHOCTH BOCCTAHOBJICHUSI, HACHITHOW Macce, KOJIMYECTBY
pa3pylLIEHHBIX KIIETOK, BBIPAXAIOIINX KIEHKOCTh IMPOAYKTa, a TAaKKe MO KOJIUYECTBY
KHJKOCTH, T00aBIISIEMOH Il BOCCTAHOBJICHHSI.
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Tabnuua 5
CpaBHHUTeJBbHBIE MIOKA3aTeJIM KaYecTBA CYX0ro KapTo(eJbHOro Mmope
HaumenoBanue XapaKkTepucTHKa NPOAYKTA
nokasareJei
XJIONbS TPaHyJIsiT
. CYXOH CBIITYYHil IPOXYKT CYXOH CBIIMYYHil IPOAYKT

Buemnuii Buj yX ¥ POAyK yX ¥ pOAyK

B BHUJIE TUTACTHHOK B BUJIE [TOPOIIIKA

OJIHOpPO/IHASI, CBOMCTBEHHAS OJIHOPO/IHASI, CBOHCTBEHHAS
Koncucrenmus AHOpOZIHA, AHOpOZIHA,

KapTo(enpHOMY IIope, KaprodensHOMY Iope, 6e3
BOCCT@HOBJICHHOT'O ITIOpe N . N .

BBIPKEHHOW KIICHKOCTH BBIPAXEHHOW KIICHKOCTH
[IponomxuTensHOCTh 23 12
BOCCTAHOBJICHHUS, MHH
Hacbinsas Macca, r/am° 200-300 700-800
Pa3mep yactu, MM 0,8-10,0 He Oonee 1,0
KonuuecTBo *KHIKOCTH,
B 1 BecoBoii 4acTH Cyxoro 4,045 5,5-6,0
MIPOJYKTA, BECOBBIX YaCTeH
KonuyecTtso 5774 1,3-2,6
pa3pyIIeHHBIX KIETOK, Yo

[pu uccrnenoBaHny KauecTBa XPYCTAIIETO KapTOQesss H3ydand BIUSHHE TEMIIEPaTyphl
BOJIbI, TIOZIABAEMOI B IPOILIECCE PE3KU. Y CTAHOBJIEHO, UYTO C YBEIMUCHHUEM TEMIIEpPaTyphl
BOJIbI ITOBEPXHOCTH JICTIECTKOB KapTO(essl CTAaHOBUTCS TJIAJKOH, ITPU STOM yMEHBINAETCS
X MacJONOIJIOTUTEIbHAs CHOCOOHOCTh, OHH PAaBHOMEPHO BIMTHIBAIOT MAcio, W
TMOJTYYEHHBIN MPOAYKT UMEET MO BCEH MOBEPXHOCTH OJMHAKOBBIH I[BET M NPUSTHBINA BKYC.
MacronorinoTuTenabHass CIIOCOOHOCTh YMEHBIIAETCS, TaK Kak B Oonbliel CTeneHH
COXpaHseTCsl LEJNOCTHOCTh KJIETOK B OTJIMYME OT JICTIECTKOB C IIEPOXOBATOM
MOBEpXHOCTHI0. OnTUMAajbHas TeMrepaTypa Bojbl coctaisieT 45...50°C.

Jis  ymyduieHWs KayecTBa TOTOBOM TNPOAYKIHMH JIEMIECTKH I10OCIE TPOMBIBKH
OnaHmMpoBaiy. biaHIIMpOBaHHWE 3aKIIOYAIOCh B MHUHYTHOW 00pabOTKe JIernecTKOB
kaproderns ropstueit Bogoi. OHO He TOJDKHO KIIEHCTEepU30BaTh MPOAYKT, a HEOOXOIMMO st
CHIDKGHUSI COJIEpXKaHUsl PEAYLUPYIONIMX CaxapoB M WHAKTUBAIMU (PEPMEHTOB, HYTO
CHOCOOCTBYET TMOBBIIICHUIO KadecTBa OOXKapEeHHBIX IPOAYKTOB. B Hamem ciydae
ONaHIIMpPOBATENb HE BBHINOJIHIET TEXHONOTHYECKHE (YHKIMH KaK MpPU IMPOHU3BOJACTBE,
HalpUMep, CyXOro KapTodenbHOro mriope, rie mnpolecc ONAHIIMPOBAHHS MPOTEKAeT B
teuenue 10...20 MUHYT U HEOOXOMM TS THAPATAIIMU KPaXMaJlbHBIX 3¢peH. [4]

N3ydenue npolecca OCMOTHYECKOTO 00€3BOKHBAHUS TIOKA3aJI0, YTO MPH YBEJITUYECHUN
KOHLIEHTPALIMK COJIEBOTO pacTBOpa HAOMIOaeTCs YBEIMUEHHE KOJMUECTBA CyXHX BEIECTB
B JIETIECTKAX KapTOQeist U CHIDKEHHUE KHUpa B XpyCTsIIeM KapTroderne.

Tax, npu npoBeIeHUH MpoIecca OCMOTHYECKOro 00€3BOKUBAHMS B PACTBOPAX COJIU OT
3 mo 12% KOHUEHTpalMd KOJMYECTBO CYXMX  BEIIECTB  YBEIMYMWIOCh C
18,5 110 22,3% (copr Temm, 10,8 cm™). TIpu 3TOM cozepiaHue KUpa B TOTOBOM MPOLYKTE
3aMeTHO cHmxaercs: ¢ 35,8 10 31,2% (puc. 2).

HccnenoBanust mokazanu [5], 4To mpu KOHIEHTparuu coiu 3...5% u copepkaHUU
cyxux BemiecTB B Kaprodene He wMenee 21,5% TOTOBBIH IIPOAYKT HMEN BKYC,
YIOBJIETBOPSIIONIMH TI0 CTENEHH COJICHOCTH. [IpH 3TOM Ui TONydYeHHs XPYCTSLIEro
kapTodelns BBICOKOTO KauyecTBa CJEAyeT MPOBOJUTH OOpabOTKYy JIEECTKOB KapTodesns
MyTeM  MOCIIENOBATENBHBIX  IIPOIECCOB  ONIAHIIMPOBAaHHWSA NP TeMIlepaType
78-80°C B Teuenue 1...2 MUHYT ¥ OCMOTHYECKOTO OOC3BOKUBAHHS B COJICHOM PAacTBOpPE
KoHIeHTpauuen 5% B Tedenue 10 MUHYT.
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W3ydeHo BiMSHHME KOJMYECTBA CYXUX BEIIECTB B ITOJIOTOBJIEHHBIX JICMECTKAaX
KapTodens Ha KayecTBO XpycTsmiero kaprodeins. JlocTuraemoe B Ipolecce MOACYLIKH
YBEJIMUCHUE COAEPXKAHMA CYXUX BELIECTB B JIENEeCTKax Kaprodens obecreynBaet
CHIDKEHHE JKUpa B XpycTsmieM kaprodene (puc. 3). Tak, Harmpumep, y TOTOBOTO MPOAYKTa,
IPUTOTOBIEHHOTO U3 KapTodens copra CuHTE3, COmepKaHHe XHUpa CHU3HIOCH ¢ 35 1o
24,2% 1nipu yBENMYEHUHU COAEP KaHUSA CyXUX BemlecTB ¢ 25,9 10 62,3% cooTBETCTBEHHO.
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Puc. 2. Bausinue npouecca 0cMOTHYECKOr0 00e3B0KMBAHUS HA CO/lePKaHNe JKUPA B
XpycTsiIeM kapTodeJie B Jenecrkax ¢ ya. nos. 10,8 em’:
1 - copt Cunres; 2 - copt Je3upe; 3 - copt Temn

N
o

w
O
4
14
I

N
O
N

CopepxaHue xupa, %
S

20
259 277 295 366 402 474 623

CopepxaHue cyxux BewlecTts, %

Puc.3. Biusinue cofepkaHusi CyXHX BelIECTB B JIENECTKAX KapTodest
Ha conep:kaHue xkupa (copt Cuures, yu. nos. 14,1 em™):
1 — He GIaHIMPOBAHHbIE 2 — OnaHIIMPOBaHHbBIC
y=-1,842x+39,529, R’ =0,988 y=-1,785x+37,129, R =0,992

OnTuManbHbIM COIEPKaHUEM CYXHMX BEUISCTB MPHU IMOJACYIIKE JIEECTKOB KapToderst
sesiercst 37...40%, koTopoe obecrieunBaeT BBICOKOE KauecTBO IOTOBOrO Mpoaykra. Ilpu
Ooriee BBICOKOM COZIEpXaHWUM Cyxux BemecTB (Oomee 40%) xpycrsmuii kaprodenb
CTaHOBHTCS )KECTKUM, a Ha MIOBEPXHOCTH MOSBJISIOTCS TOpEIbIe Kpas (Tadi. 6).

Crenyer OTMETHTh, YTO ONTHMAIBLHOE COMEPIKAHUE CYXUX BEIIECTB MPH MOMCYIIKE
JICTICCTKOB KapTodesss oOecrmeynBaeTcsi NpH NPOAOIKHTENFHOCTH JAHHOTO TPOIecca B
teuerne 105...120 munHyr. J{is uHTEHCHHKALMKM IpOlEcca MOACYLIKH HCIOJB30BaIIH
MOCIIE/IOBATENIHHO CYIIUIKY B BHOPOKHIIAIIEM CJIOC M 3aTeM JICHTOYHYIO KOHBEHEpHYIO
CYIIWJIKY, YTO COKpamaet BpeMs noacymku 1o 20..30 MunyTt.
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Tabanuna 6
Bummsinue nponecca noaCymky 6JaHIIMPOBAHHBIX JIENIECTKOB KapTodesst
HA NMOKAa3aTeJ M Ka4eCTBa FOTOBOr0 MPOAyKTa
Yaeabnas Bpems Conep:xanne KauecTBO Xpycrsimero
NOBEPXHOCTD, em”! MOJCYLUKH, MMH CyXHX BellecTs,% Kaprodes, 6aj1
Hesupe Cunres

0 22,0+1,4 8,3 8,4

30 25,7+1,2 8,2 8,4

60 29,7+1,2 8,2 8,3

14,1 90 36,9+1,4 8,0 8,3
105 40,2+0,9 8,0 8,3

120 49,7+1,3 6,9 6,8

150 62,0+1,3 5,6 5,5

0 22,2+1,4 8,3 8,2

30 28,7+1,2 8,2 8,0

60 32,1£0,8 8,0 8,0

10,8 90 36,8+1,1 8,0 8,0
120 40,0+1,4 8,0 8,0

150 44,0+1,4 6,9 6,9

180 61,0+1,3 5,8 5,7

B pe3ynbprare MaremMaTuueckoil 00pabOTKH 3KCIEPHUMEHTAIBHBIX TAHHBIX 110 BIUSHUIO
yIOETBHOM TOBEPXHOCTH W TEMIIEpaTypbl Macja Ha COJIEp)KaHUE XHpa B XPYCTSIIEM
kaprodene, NPUTOTOBIEHHOM U3 Kaprodens copra Jleupe, MNOIydeHO Cclenyloliee
ypaBHEHHE:

6, =-70,29+9,12xC, +0,72xC, -0,1x C’ -0,03x C, xC,

AHaNOrn4HO NOJTyYEeHbl 3aBUCUMOCTH U JUIsl IPYTUX COPTOB KapToders.

[ocne npoBeaeHNs OPraHONENTHYECKOH OLIEHKH MOJyYeHHBIX 00pa3lioB XPYCTAIIETO
kKaprodenss MO BHENIHEMY BHJY, LBETYy, 3alaxy, KOHCHCTCHIMM M BKYyCy OBLIO
YCTaHOBJIEHO, YTO BBICOKOE KAdeCTBO TOTOBOTO TIPOJAYKTa OOECHeYMBaeTcs IpH
o0’KapuBaHUM KYCOYKOB KapTodens, yAenbHas IOBEPXHOCTh KOTOPBIX COCTABIISET
10,8...14,1 em™. D10 JenecTky TOMIMHOM 1,5...2,0 mm 1 costoMka ceuenueM 3,0...4,0x4,0
MMm. [lpu ToimmHe JenecTkoB Kaprodens MeHee 1,5 MM IMPOHMCXOOUT H30BITOYHOE
MAacJIOHAKOIJICHUE MPOJIYKTa TPH 00’KapUBaHUU M3-32 YBEJIHMUECHUS Y/ICIbHON MIOBEPXHOCTH
KYCOUYKOB KapTodelsi, a Mpu TONIIHHE Oonee 2 MM He 00eCNeYrBaeTCs BHICOKOE KaYeCTBO
TOTOBOT'O MPOAYKTa (00KapeHHbIH MPOJYKT UMEET TOATOPEBIINE Kpast, MSTKYIO CEPEUHY).

Jus oOkapuBaHHs TPOAYKTA IPUMEHSIM OO0XAapO4HYI0 Tedb, /e Ui Harpesa
PacTUTENIFHOIO Maclia B KauecTBE TEIUIOHOCUTEINSI MUCITOIb30BAJIH TEPMAJIbHOE MAacio, YTO
BBITOZIHO OTJIMYAaeT €€ OT O0KapouHBIX IIeuei, TJe HarpeB pacTUTEIFHOIO Macia
MIPOU3BOJIUTCSI HEMIOCPEICTBEHHO 3JIEKTPUUECKUMH HarpeBaTelIsiMH.

OnTuManbHas Temreparypa ooxapuBanus - 145-150+1°C B Tedenue 3-3,5 MuH.

B omiuume OT TpamMIMOHHONH TEXHOIOTMH B  pa3pa0OTaHHON TEXHOJOIMH
MPOU3BOJICTBA  XPYCTSAIIEr0 KapTodeis HaydHO OOOCHOBaHBI —IPOIECCHl  PE3KH,
OJaHIIUPOBaHUsA, OOPaOOTKHM IOBAPEHHOM COJIBIO, MOJACYIIKH W OOXKApUBaHUS, YTO
o0ecreunTo MoTy4eHre TOTOBOTO MPOAYKTa C BBICOKUMH OPTaHOJIENTUYECKUMU U (pU3nKo-
XMUMHUYECKUMH ToKa3atemsiMu (puc. 4). Tak, 1BeT HpoayKkTa paBHOMEPHO 30JOTHUCTBIN
BMECTO HEPaBHOMEPHOI'O JKEJITOr0, a COAEp)KaHHWE >KUpa B NPOAYKTE YMEHBUIMIOCH C
34,2% no 27,7%.
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TpﬂJHHHOHHﬂH]fXHOJOTHﬂ

PazpadoTaHHAd TeXHOIOTHA

v

v

pe3Ka KapTodend Ha JelecTKH
TOMMHHON 1.5 MM ¢ moJaueil BoIEl
t=10...20°C

pe3ka KapTodend Ha JelecTKH
TommuHOH 1.5 MM...2.0 MM
¢ mogaucii Bodel t=45...50°C

!

b

OTJCNIEHHE METIOUH ‘ ‘ OTIENIEHHE METIOUH
OIaHIIHPOBaHHeE B Bode t = 80°C
B Te4eHHe 1...2 MHH.

OIMOTaCKHBAHHE

v
lv BEIICP:KHBAHHE B 5%-0M pacTBOpe
[IOBAPEHHO COIH B TedeHHe 10
MOJICYIIKA Ha BO3TYXE v
TOJCYINKA TOPAUHM BO3IYXOM
l t=280°C
¥

00KapHBaHHE
mpu t=140...170°C
4.7 MHHYT IIpH Harpese
PACTHTEIEHOTO MAC/IA
HEMOCPEICTBEHHO
JIEKTPHYSCKHMH HATPEBATEILIMH

of:xapHBaHHe IpH t = 145...150°C
3..3,5 MHUHYT IpH
HCIIO/IE30BAHHH B Ka4eCTBe
TEITOHOCHTEA TePMaTEHOTO
MaciIa 1A Harpesa
PACTHTETRHOTO Maca

Puc. 4. Texnonorn4yeckue npouecchbl NPOU3BOACTBA XPYCTAIIEro KapTodeJist
BbiBoAabl

JlokazaHa JKOHOMHYECKasl IEINecOO0pa3HOCTh TNepepabOTKH COpTOB KapToderns
Jesupe, Temn, CuHTe3 Ha cyxoe KapToenbHOE MIOpE M XPYCTAMIMH KapToQeb,
KOTOpblE HanmOoJee NPUTOMHBI II0 COJIEpXaHUIO cyxux BemecTB (20-24%) wu
penymupyronmx caxapos (0,1-0,2%). OmnpezencH XxapakTep H3MEHEHHUS B KIyOHSX
peayuupYIONUX caxapoB Tpu Temiepatype XpaHeHusi 2-4°C, KOTOpPBIM HOCHUT
COPTOBYIO OCOOEHHOCTb, a COJEp)KaHHWE CYXHUX BEIIECTB HE 3aBUCUT OT
MIPOJODKUTENEHOCTH XPaHEHUsI U 3aBUCHT JIMIIb OT MCXOJHOTO COJCPIKaHHS HX B
KnyOHsix. I momyueHust TPOAYKTa BBICOKOTO KadyecTBa CJEAyeT BCe copTa
KapTodens Tmepen IepepaboTKoW 00s3aTelNbHO TMOABEPraTh AKKIMMATH3alUUd B
TeYeHHEe BaJIATH CYTOK IpH Temrepatype 15-20°C.

VYCTaHOBIIEHO, YTO KOHCHCTEHLMSI CYXOro KapTo(enbHOro IMIOpe 3aBHCUT OT TeX
W3MEHEHHH, KOTOPBIM TMOJBEpraercs Kpaxmaidl KapToQens B TEXHOJIOTHYEeCKOM
poliecce, a Npolecc pa3MUHAHMS KapTodens — peniaromias craaus nepepadoTKH, Tak
KaK OH OIIpEeJIeNsieT CTENeHb pa3JIeeHus KIETOK BApEHOro KapTodelns U KOIUYEeCTBO
paspylIeHHBIX KJIETOK. YMEHBIICHUS TeMIlepaTypbl pa3MHHAHUS YBEIUYUBACT
MPOIIECC Pa3pyIICHUS KJIETOK B 18 pa3, 4To OOBSICHACTCS CHIBHBIM PACTHKEHHEM
KJIETOYHBIX 00OJIOYEeK Kpaxmala INpH AOMOJHHUTENBHBIX MEXaHHYECKHX Harpy3kax B
CBSI3U C OXJIXJIEHWEM NpoJyKTa. KOHAWIMOHMPOBAHUE C IMHEBMATHYECKOW CYIIKOW
KapTo(elbHOrO Mope 00ecneYrBaeT BHICOKOE KayeCTBO MPOAYKTAa MO KOIMYECTBY
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pa3pyIICHHBIX KJIETOK, MPOJODKUTSILHOCTH BOCCTAHOBIICHUS, KJICUKOCTH, UTO JeIacT
KOHCHCTCHIIUIO TIPOYKTa HEKHOM U PaCCHITUATON.

Hay4HO-000CHOBaHBI ~ ONTUMANIbHBIC  IApaMETPhl  TEXHOJOTMU  IPOM3BOICTBA
XpYyCTAIIEro KapTrodens; pe3ka Kaprodeias Ha JICMEeCTKH YASIbHOW MOBEPXHOCTHIO
10,8...14,1 em’ ¢ momaveit BomBI C TemnepaTypoii 45...50°C, o0paboTka JIenecTKOB
KapTodens mepen oOXKapuBaHUEM, BKIIOUYAIONIas OJaHIIMPOBAHHE B BOAC IpHU
temnepatype 80°C B TeueHue 1-2 MHH, OCMOTHYECKOE OOC3BOXXMBAHUE B BOIHOM
pacTBope TMOBApeHHOW coNMu KOHIeHTpanued 5% B Teuenwe 10 MHH W TOACYIIKY
TOPS/YUM BO3JyXOM JI0 COIEpXaHWsA CyXux BemiectB 37...40%, oOxxapuBaHUE NpU
TeMIiepatype  Macia 145...150°C  npomomxuTenbHOCThIO  3...3,5  MuH,
00eCIIeYnBAarOIINE BRICOKOE KaYeCTBO TOTOBOTO MIPOAYKTA TPU CHHKCHHUU COJCPKAHUS
Macna B npoaykte ¢ 34,2% no 27,7%.
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Introduction. One of the promising areas of diversification of
food products for athletes is gel-like products. Gel-like products
need to have stable rheological properties. The purpose of the
article was to study rheological properties of gel-like products
and how they are influenced by the ingredients and temperature.

Materials and methods. Gel-like products with thickeners:
pectin (0.5 wt %) and xanthan gum (0.05-0.2 wt%) were
analyzed. Viscosity of the samples was investigated by rotation
measurements and limiting shear stress by extrapolation of
n=f(t) dependence to the value t—0.

Results. It was established that viscosity and limiting shear
stress increase as the xanthan gum concentration in the gel-like
food products is raised: addition of 0.05 wt% xanthan gum
increases the viscosity of system on 38%, and 0.2 wt% — on
62%. Addition of acid causes a sharp decrease of viscosity and
limiting shear stress of a system containing pectin because of
acid hydrolysis process of pectin molecules, while for a system
containing both pectin and xanthan gum rheological properties
stay virtually unchanged as intermolecular bonds formed by
xanthan gum are acid stable. Increase of the xanthan gum
concentration in the system also decreases the influence of
ambient temperature on the strength of the system: the strength
of the system only with pectin decreases on 43% as the
temperature is raised to 40°C, and with addition of 0.2 wt%
xanthan gum — only on 9.4% as increasing of the xanthan gum
concentration in the system contributes to the increase of
intermolecular bonds number and their destruction requires
additional energy. The results of the undertaken study can be
used to develop formulations of gel-like food products for
athletes.
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Introduction

Sports nutrition makes a separate segment of the market that is growing actively. For
now the world market of sports nutrition is estimated at 5 billion USD (it makes up over
3% of the total world’s food production). In Ukraine this segment is developing as well and
is estimated at 6 million UAH [1]. And there is room for further growth of the sports
nutrition market as consumers are undeniably becoming more interested in improving their
health and fitness. In addition to professional athletes general consumers are also entering
the category as distribution of sports nutrition products becomes more mainstream. Among
the 20 countries surveyed by the market analyst company Datamonitor, 28% of consumers
overall were characterized as potential lifestyle users of sports nutrition products.
Expanding markets and increasing demands, however, encourage manufacturers to develop
new products that better meet customer needs [2].

To date sports nutrition is produced mainly in three forms: powders, bars and drinks
[1]. One of the promising areas of diversification of food products for athletes is the
development and implementation of gel-like products.

Sports competitions take place in different climate zones. Professional athletes can
compete even at ambient temperature 35-38 © C (with low humidity) [3—5]. As gel-like
products intended for consumption directly during exercises, their properties should remain
unchanged over a wide temperature range of storage and use.

The peculiarity of the gel-like products’ formulation is the high content of organic
acids (up to 2%) that are used not only as a flavoring, but also as functional additives.

In order to form a gel-like structure and prevent exfoliation of the product thickeners
are used.

In a previous study [6], pectin was selected as the main thickener for gel-like products.

Pectin is a polysaccharide composed of galacturonic acid residues [7]. The viscosity of
pectin solution depends on its concentration in the system, acid content and temperature
[8,9]. Pectin is most stable in solutions with pH 4. In a more acidic environment
hydrolysis of ester groups and glycoside bonds in the molecule and in alkaline —
saponification of esters and cleavage of the main chain are observed [10]. An increase of
temperature reduces the viscosity of the pectin solutions and the temperature higher than
certain limit causes an irreversible decrease of viscosity due to dehydration of molecules
[8]. Thus, introduction of the additional thickener to stabilize the properties of the product
is necessary.

Xanthan gum is a polysaccharide which is produced by fermentation using the
bacterium Xanthomonas campestris. The main chain of the polymer molecule is identical to
cellulose and branches are the remains of molecules of glucose, mannose, glucuronic acid,
pyruvate and acetyl groups. Xanthan gum solutions are resistant to enzymes, alcohols,
surfactants, acids and alkalis, high (120°C) and low temperatures (up to -18°C) [9,11]. Due
to the high thermal and acid stability of solutions, xanthan gum was chosen as additional
thickener.

Study of ingredients’ and temperature influence on the rheological properties of gel-
like products enables to determine the suitability of such thickeners’ combination and final
formulation.

Purpose of the article is to study rheological properties of gel-like products.

In accordance with purpose the following objectives were put:

- to study rheological properties of gel-like products;

- to measure gel-like products’ viscosity and limiting shear stress and its dependence on
the content of xanthan gum;
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- to establish dependence of the gel-like products’ limiting shear stress on the content
of organic acids;

- to establish the influence of ambient temperature on the change of gel-like products’
limiting shear stress.

Materials and methods

To prepare the basic dry carbohydrate composition maltodextrin DE 7-13 and glucose
(manufacturer Qingdao Century Longlive Intl Trade Co., China ), and fructose
(manufacturer Meelunie BV, The Netherlands) in a ratio of 1:1:1 were used. In order to
form a gel-like structure of product xanthan gum HI1500 (manufacturer Foodchem
International Corporation, China) and LM pectin NECJ-A3 (manufacturer Pektowin,
Poland) were used. To change the acidity citric acid (manufacturer Ukroptbakaliya,
Ukraine) was used. All samples were made with distilled water.

To prepare samples 1/10 part of the dry carbohydrate composition was mixed with
thickeners. The water was heated to 85°C and mixed with the resulting blend, and then it
was stirred until complete dissolution. The rest of the dry carbohydrate composition was
gradually added to the formed gel-like mixture keeping up the same temperature. Samples
were gently stirred until complete dissolution of the ingredients. Gel-like product was
cooled at room temperature, continuing to stir during the first 5 minutes. To stabilize the
structure samples were stored at room temperature for 24 h.

Mixing ratio in samples of gel-like product was as follows: dry carbohydrate
composition 78%, thickeners 0.5-0.7 %, acid 0-2% and water 19,3-21,45 %.

Study of the rheological properties of the systems was carried out on a rotary
viscometer VPN-0, 2M, size of the measuring unit - 20 mm. The principle of the
viscometer [12] is that the sample is placed in a gap between two coaxial cylinders and
while driving one of them the investigated system, which stuck to the walls of the cylinder,
starts to move creating resistance. It is determined by the value that characterizes the speed
of rotation. The viscosity is calculated using formula:

n=k-U-T-4 @)
where 1) - effective viscosity, Pa-s;

k - constant of the measuring unit, Pa/V;

U - voltage, V;

T - period of rotation, s;

A - shape factor of the measuring unit.

Shear rate is determined using formula:

. 1
Y ==— 2
0-A4
Shear stress is determined using formula:
t=k-U (3)

Limiting shear stress is determined by extrapolation of n=f(t) dependence to the value
—0.

Results and discussions

On the first stage of the experiment concentration and shear rate dependence of
viscosity in gel-like products was studied (Fig.1).
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Fig.1. Shear rate dependence of the effective viscosity for gel-like products’ samples
with pectin (0.5%) and xanthan gum at concentrations:
X - 0%, 0-0.05%, A - 0.1%, ¢ — 0.15%, V - 0.2%

The analysis of the viscosity/shear rate relation shows the formation of supramolecular
coagulation structures in all systems. Viscosity decreases with increasing shear rate as
shown by the data of Fig. 1 due to the destruction of supramolecular structures. The
destruction of the structure occurs gradually, indicating a predominance of elastic strain in
the system.

Fig. 2 shows the viscosity of the gel-like products at constant shear rate (20s™") that
makes it possible to trace the impact of ingredients on their properties.

N, Pas
7,0
6,5
6,0

5,5
5’0 )?/
4,5
4,0 T
0 0,05 0,1 0,15 0,2

C,%

Fig. 2. Concentration dependence of viscosity for gel-like products’ samples with pectin (0.5%)
and xanthan gum at shear rate 20s™

The analysis of the viscosity/concentration relation shows the viscosity increases as the
xanthan gum concentration in the system is raised. Addition of 0.05% xanthan gum
increases the viscosity of system on 38% (from 4.479 Pa-s to 6.184 Pa-s), and 0.2% - on
62% (to 7.227 Pa-s).

In order to establish the strength of the structure limiting shear stress for gel-like
products’ samples was also calculated (Fig. 3).
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Fig.3. Concentration dependence of limiting shear stress for gel-like products’ samples
with pectin (0.5%) and xanthan gum

The analysis of the limiting shear stress/concentration relation shows the strength of the
system also increases as the xanthan gum concentration in the system is raised. Addition of
0.05% xanthan gum increases the limiting shear stress on 13.7%, and 0.2% - on 25%.

On the second step of the experiment concentration and shear rate dependence of
viscosity in gel-like products was studied (Fig. 4, 6).

n. Pa-s

4,5

4,0

3,5
\\

3,0
\\

2,5

0,0 0,5 1,0 1,5 2,0 C.%
Fig.4. Concentration dependence of viscosity for gel-like products’ samples with
pectin (0.5%) and acid at shear rate 20s™

Fig.4 shows the addition of acid causes sharp decrease of viscosity of the gel-like
product with pectin. Addition of 1% acid decreases viscosity of the system on 30%, and 2%
— on 37%. Limiting shear stress of the system decreases similarly (Fig. 5).

Fig.5 shows the addition of 1% acid decreases strength of the system on 33%, and and
2% — on 47%. This can be explained by the acid hydrolysis process of pectin molecules in
the system, and the conformational state of the molecules.

Fig.6 shows the addition of acid causes a minor decrease of viscosity of the gel-like
product with pectin and xanthan gum. Addition of 1% acid decreases viscosity of the
system only on 4.5%, and 2% acid — on 6%. Limiting shear stress of the system changes
similarly (Fig.7).
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Fig.5. Concentration dependence of limiting shear stress for gel-like products’ samples with
pectin (0.5%) and acid
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Fig.6. Concentration dependence of viscosity for gel-like products’ samples with pectin (0.5%)
and xanthan gum (0.1%) and acid at shear rate 20s!
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Fig.7. Concentration dependence of limiting shear stress for gel-like products’ samples
with pectin (0.5%) and xanthan gum (0.1%) and acid
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Fig.7 shows the addition of acid also causes a minor decrease of viscosity of the gel-
like product with pectin and xanthan gum (2% acid — on 4%). This can be explained by the
acid stability of intermolecular bonds formed by xanthan gum.

On the next stage of the experiment ambient temperature dependence of limiting shear
stress in gel-like products was studied ( Fig.8).
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020°C W40°C

Fig.8. Ambient temperature dependence of the limiting shear stress for gel-like products’
samples with pectin (0.5%) and xanthan gum

The analysis of the limiting shear stress/ambient temperature relation shows the
strength of the system only with pectin decreases on 43% as the temperature is raised to
40°C compared to the limit shear stress at 20°C, limiting shear stress of the system with
pectin and 0.05% xanthan gum decreases on 37%, 0.1% xanthan gum - on 35%, 0.15%
xanthan gum — on 20%, and 0.2% xanthan gum — only on 9.4%. Thus, influence of ambient
temperature on the strength of the system decreases as the xanthan gum concentration in the
system is raised.

The analysis of the data shows that increasing of the xanthan gum concentration in the
system contributes to the increase of intermolecular bonds number, most likely — hydrogen.
Increasing of the thickener concentration leads to breaking of systems fusion, despite the
low energy of hydrogen bond (20 kJ/mol), as their destruction requires additional energy.

Conclusions

Rheological properties of gel-like products were studied.

It was established that viscosity and limiting shear stress increase as the xanthan gum
concentration in the system is raised.

It was established that addition of acid causes sharp decrease of viscosity and limiting
shear stress of the gel-like product with pectin, while for system with pectin and xanthan
gum rheological properties stay virtually unchanged.

It was established that influence of ambient temperature on the strength of the system
decreases as the xanthan gum concentration in the system is raised.
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Introduction. The wide using of baking yeasts
stimulated to expand their range and creating races that do
not occur in nature. The consequence of this was
deliberate breeding of resistant bread and baker's yeasts
that can survive at temperature of baking . The researches
of termal resistance of yeasts is actual as it is not fully
elucidated their effect on the human body .

Materials and methods. The study was conducted with
using of bitter brew (with the addition of 1 % decoction of
hops), in which was added the crumb of bread, baked with
the addition of 1.5 % and 3 % of yeasts and without them.
As a result, the brew served as nutritious medium in which
sublethal damaged cells restored.

Results. Was found that after baking yeast's cells lose
their ability to grow on solid ocetic nutrient mediums, but
after cultivation on brewings or malt brothes - restore their
viability. Also, it was noted that the presence of foreign
microorganisms in bread increases with the number of
yeasts that were included in the dough during bread
baking.

Conclusion. It was shown the ability of baker's yeast to
survive and recover after thermal shock during baking.

V]IK 663.126

Oocnig)XeHHA TepMOpe3UCTEHTHOCTI
xnibonekapcbKuX ApixkaXiB

FanHa fopow, HaTtania peripuyak

HavioHannbHmid yHIBEDCUTET Xap4yoBux TexHosoriv, Kuis, YkpaiHa

Bctyn

Xibonekapchki JPiXIDKI MIMPOKO 3aCTOCOBYIOTHCS NP BUIIKaHHI Xxiiba. Bonu He

TIJIBKH PO3IMYLIYIOTH TICTO, a i 30aradyroTs HOro aMiHOKHCIIOTaMH, BITaMiHAMH, a TaKOXK
MPUTHIYYIOTH PO3BUTOK CTOPOHHBOI Mikpoduiopu. Cenekiiss J03BOJHMIA PO3IIUPUTH
ACOPTHMEHT JPIXJDKIB 1 CTBOPHTH pacH, IO HE 3yCTpivaroThcs B mpupoxi. Haciimkom
LILOTO CTaJIa IMOsIBa iX TEPMOCTIMKOCTI, sIKa 3aJIeXKHTh Bl 6aratbox (akTopis, Takux sik pH,
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BOJIHA aKTHUBHICTb, CTPYKTYpa MPOAYKTY 1 T.A. BrmB mmx ¢axTopiB Ha »KHUTTE3IATHICTH
KJITHH OPIXKIDKIB Y IPOAYKTI MTPaKTHYHO HEMOXKIIMBO Niependaynti [ 1, 2].

BBaxaeTbcs, Mo 3aru0ens IpiXKIKOBUX KIIITHH OYWHAETHCS BXKE TP TeMIiepaTypi 45
— 50 °C, a mpu 90 — 95 °C (Temmneparypa BUIIIKaHHs XJ1i0a) BOHH MOBHICTIO PYHHYIOTHCS.
OpHak 3TiJHO 3 OCTaHHIMHU HAyKOBUMH J[aHUMH, KIIITHHH CaxapOMIlETIB IPH TaKHUX
TeMIIepaTypax He THHYTh, a JIMIIE CYOJEeTaIbHO IOIKODKYIOTECS 1 BTPayaloTh 3/1aTHICTh
JI0 pOCTY Ha alIbOBAHWX MOXKMBHHUX CEpeJOBHINAX ad0 Ha CEpelOBUINAX 3 IiIBUILECHUM
BMicToM coii [3]. Tomy milicHa KUTBKICTB IPDK/KIB B XapuOBOMY HPOIYKTI MOxe OyTh
HEJIOOMIHEHOI0 1 3rOIOM CIHPAaBISATH HETaTUBHUH BIUIMB HAa 3JI0POB'S  JIIOJWHH.
Po3MHOXYIOUNCH B OpraHi3Mi 3 BEINYE3HOIO HIBHIKICTIO, IPIXKIKI TPUTHIYYIOTh KOPHCHY
MIKpPO(JIOPY IUTYHKOBO- KHIIKOBOTO TPAaKTy 1 CIPHSIOTh NPOHUKHEHHIO aTOTCHHHUX
MIKpPOOpPIraHi3MiB y KIITHHH TPaBHOTO TPAaKTy, a MOTIM Yy KpOB i B OpraHi3M B LIJIOMY.
PeryssipHe ByKMBaHHs IPOAYKTIB OpO/AIHHS BeJE 10 XPOHIYHOI MiKPOMATONOTii, 3HUKEHHIO
OMOpy  OpraHi3My, IMiJBHIICHHIO  CIOPUMHATIMBOCTI JO  BIUIUBY  IOHI3YHOUHX
BUIIPOMIHIOBaHb, INBHIKOI CTOMJIIOBAHOCTI MO3KY, CIPHHHATIMBOCTI JI0 BIUIUBY
KaHIIEpPOTeHiB Ta 1HIIMX €K30M€HHUX YHMHHHKIB, IO PYHHYIOTH OpraHi3Mm [4].

Mera po0OTM — [OCHIOUTH 3JATHICTh KIITHH XJIOOMEKapChbKUX  JPKIDKIB
BiTHOBJTIOBATHCSI ITiCJISl OTPMMAHOT'0 TEIIOBOT'O IIOKY NMPH BHITIKaHHI XJ1i0a.

Marepianu Ta MeToaun

JlocmimkeHHsT 3MaTHOCTI APIXKIB BIKMBATH TPU BUITIKaHHI XJ1i0a MPOBOIWIN 3
BUKOPHCTAaHHIM TipKOi 3aBapku (3 momaHHsM 1 % XMeneBoro BiZBapy), B SIKYy BHOCHIIA
M’SIKYIIKY XJi0a BumedeHoro 3 jgonmaBaHHsM 1,5 % ta 3 % apixmkiB 1 6e3 Hux. Y
pe3ynbTaTi 3aBapka CIyryBaja IIO)KMBHAM CEPEIOBHIIEM, B SIKOMY CyOJleTaibHO
TIOIIKO/KEH] KIIITHHU B1THOBITIOBAJIHCS.

HasiBHICTB Ta KiJIBKICTH APDXKIKIB BCTAHOBIIOBAJIN TPSIMUM BHUCIBOM 1 MJI 3paska Ha
yamku [lerpi 3 cycno-arapoM. 3aranbHy oOHaciHeHHICTh (mokazHuK MADAM) Bu3Havamu
3araJbHONPUHHATAM METOJOM BHCiBOM 3paska Ha cepenoBuiie MIIA. TIlociBu
kynetuByBanu npu 30 °C, Bopomosx 72 rox [I'peripuak H.M. MikpoGionorist XxapuoBux
BUpOOHUIITB: JlabopaTtop. mpaktukym, 2009].

Jlis BUSIBIIEHHSI THWJIBHUX OakTepiii BUKOPHCTOBYBAIN MOJOYHUI arap bormanosa. ¥V
pasi IXHBOTO POCTY BiIOYBa€THCS PO3PIHKEHHS CEPEIOBUINA 1 MTOSBA HEIPUEMHOT'O 3aIaxy.
MosouHokuciti Oaktepii Bu3Hauanu Ha cepemounti MPC. Bakrepii pony Leuconostoc
BUSIBISUIM Ha CEpEeOBUINI 3 JPDKIPKOBUM arapoM Ta Caxapo3or, «JIUKI» APLKIKI — Ha
CEpPEIOBHIIII 3 JII3UHOM .

J71s1 BiTHOBIICHHS CYOJIETAIbHO TOIIKOHKSHUX MIPH BUIIKAHHI XJ1i0a KIITHH APLKIDKIB
BUKOPHCTOBYBAJIH COJIOJIOBUH OYNBHOH, B IKMH BHOCHIIM M SIKYIIKY X1i0a 3 CepeInHH Ta 3-
MiJ CKOPUHKH 3 HACTYHUM BHUTPUMYBaHHSAM mpotrsrom 3 1 Oimpime romus. [licns
3aKiHYEHHS MpoIecy 1 MIT TOCHTiHKYBaHOI CycIieH3ii BHCIBaIM Ha cycio-arap. Sk 3pa3ku
BUKOPHCTOBYBaJIH XJi0, Buneyenuii 3 1,5 % 1 3 % mpixkmxkis.

Pe3ynbTaTtn Ta 06roBOpEeHHs

[Tpu npoBeaeHHI MiKpOOIOJIIOTIYHOTO aHai3y 3aBapoK Ta XJi0a IPIkIHKOBHX KIIITHH
He BUSIBIIEHO. BcraHoBiieHo, mio micnst 24 rox OpoIiHHS 3aBapKa 3 BHECEHHSIM M’ SIKYIIKH
0e31piXKHKOBOr0  XJ1i0a JKUTTE3NATHUX KIITHH JAPDKIKIB HE MICTUTh, Ma€ MPUEMHHMA
MEIOBUM 3amax, a O3Hakd OpOMIHHA 1 KOHTaMiHamii BiACYTHi. Y 3aBapimi 3 XJiOoMm 3
nomaBaHHsAM 1,5 % i 3 % apixpkiB 10 Mach GopourHa ix Kimbkicte craHoBmma 1x107 i

530 ——Ukrainian Food Journal. 2013. Volume 2. Issue 4 —



—— IIpouecu ma 061a0HaAHHA Xap1O8UX BUPOOHUUME

1x10° KYO/r Biznoigso. IIpy oMy B MepIIOMy 3pa3Ky BiIMiueHO MOABY HEHPHEMHOIO
THWJIICHOTO 3aIlaxy Ta CTOPOHHIX MIiKpOOpraHi3MmiB, He3HauHe 30iNbIIECHHS B 00’€Mi, 11O
CBIYMTH MPO TOYATOK OpofiHHs. J[pyroMy 3pa3ky OyB NpUTaMaHHUI CIIUPTOBUI 3amax, a
00’eM 3aBapKH BHACITIIOK JOOPOro po30pomKyBaHHS 30LTBIIMBCA BABiUi. OTpuUMaHi naHi
CBIYaTh MPO 3IATHICTh KIITHH JAPLKIDKIB 3aIMIIATUCS JKUTTE3MATHUMU IICHSA i HA HUX
BHCOKHUX TEMIIEpaTyp.

3a pesynbraraMd MiKpoOiOJOTIYHOIO aHalli3y 3aBapOK BCTAaHOBIEHO, IO Y BCIiX
3paskax micisi OpoAiHHs 3arajbHe OOCIMEHIHHs 30UThIIWIOCS Ha 4 — 5 TOpSAKIB, TpH
LIOMY KiJIBKiCTh THHJIBHUX OaKTepiil Ta IUTICHABUX TPHOIB 3MEHIIYeThCs. BiaMideHo, 1o
yepe3 24 oI KiJbKICTh MOJIOYHOKHCIMX OaKTepii 301IbIINIACT Ha TOPSIOK y 3aBapil 3
BHECCHHAM XJ1i0a, SIKMI BUIICUCHUI 3 A0AaBaHHAM 3 % JPDLKIKIB, a y JBOX 1HIIUX 3pa3Kax
— Ha 2 MOPSAAKHU.

OpHUM i3 BaXKIIMBHX MOKA3HHUKIB MiKpOOIOJIOriYHOI YHMCTOTH HamiB(aOpHKaTiB €
BIJICYTHICTh OakTepiii pomy JEHKOHOCTOK. AHalli3 pe3yJbTaTiB JOCIHIIKEHHS 3aBapoK
MOKa3aB, 10 KiTBbKICTh JIEWKOHOCTOKIB Micist 24 roja OpoIiHHS pi3Ko 30iibIIMiIacs y BCiX
spaskax i cramoBmia 5,5x10° KYO/r y konTpom (3aBapka 3 XJTiGOM 6e3 BHECCHHS
apixwkis), 5x10° ta 4,1x10° KYO/r y nepuromy Ta Apyromy 3pa3kax BiImOBiIHO.

OxpiM JApDLKIKIB-caxapoMIlleTiB y HamiBpaOpuUKaTax MOXYTh MICTHTHCS 1 «IUKI
JPDKIDKI», SKI TOPYIIYIOTh HOPMAaJIbHUH mpornec OpoIiHHS. Y JOCHTIDKYBaHUX 3aBapKax
«IUKI APDKIDKI» HE BUSABJICHI.

OKpiM FOTO MPOBOMIIN MPOMIDKHHUN KOHTPOJb 3aBapKH JUISl JOCIIKEHHS TUHAMIKH
3MiHU MiKpodIopu npoTsiroM ao6wu (tadmn.l.).

BcranorieHo, 1o B mporeci OpoiHHS HAHOIIBII aKTHBHO 301JIBINCHHS KiTBKOCTI
Mikpoduiopu BiOyBaeTbcst mporsaroM mnepmmx 12 rox. Bimmiveno, mio 3aBapku i3
BHECCHHSAM XJi0a € OLIbIl OOHACIHCHMMH IOPIBHSHO 3 KOHTPOJEM. BMICT CTOpOHHBOI
MiKpoQiopH 301IbIIyeThCS 31 30UIBIIEHHAM KUIBKOCTI JPIXKIDKIB, SKi OynM BHECEHI 10
TiCTa NP BHITIKaHHI X1i0a

Ta6auns 1
3mina mikpod.1opy 3aBapKH NPOTIToM J00H
CBi’keBUI0TOBJICHI 3aBapKH
KonTposn 1,5% npixkmxis 3% npixKmKiB
JleiikoHOCTOKH 55 1,3x10° 65
MA®AM 3x10° 1x10° 3%10°
JApixmxi - 20 55
3aBapku uepes 12 rox
JleiikoHOCTOKH 1,45%10° 1,48x10° 1,28x10°
MA®AM 3,41x10’ 5,49x10’ 6,3x107
Jpimki - 4,97x10° 7,3x10°
3aBapku uepes 24 rox
JleiikoHOCTOKH 4,47x10° 4,84x10° 5,54x10°
MA®AM 2,9x10’ 7,1x107 1,9x10°
Jpismxki 55 2,7x10* 2,3x10*

BusznaueHo, 1o B M’siKymi 060x 3paskiB (3 noxaBanHsaM 1,5 % ta 3 % apixIkiB) npu
BUKOPHCTaHHI cooJioBoro Oynbitony micturhest 1 — 3 KYO/T apixmkis. Lle noB’s3aHo 3
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Ha/I3BHYalfHO MAJIOO KiJIBKICTIO HUTTE3IaTHUX KIIITHH B Xap4OBOMY IPOAYKTI Ta HMOBIPHO
HEJIOCTATHIM JUIsl TX BiTHOBJICHHS IIPOMI’KKOM 4acy.

Ha nacrymHOMy erami JOCHiDKEHb Oys0 30UIBIIEHO TPUBAIICTH BUTPHUMYBAHHS
M’SIKYIIKH Y COJIOJOBOMY OyinbiioHi, sika ckianmana 4, 18 ta 24 ron. Uepes 4 rox
BiJTHOBJICHUX KIIITHH APDK/DKIB Ha Cycllo-arapi He BUSBIICHO. AHa3 pe3y/bTaTiB
JIOCITIJPKEHHS 3pa3KiB yepe3 18 rox mokasas, mio micist BUCiBY 1 Mut cycnensii 3 1 3pa3ky Ha
cycno-arapi Bupocio 2 KYO, a 3 mpyroro — 6 KYO. Mikpobionoriunuii KOHTPOJb
JIOCITI/PKYBaHUX 00’ €KTIB Yepe3 24 roj KyJabTUBYBaHHS BHUSBUB, IO KiJBbKICTh IPIXKIDKIB HA
yamkax [lerpi cranoBmna Bianosigao 3 KYO ta 8 KYO.

OxpiMm  xmiba,  BuHnedyeHOMy B  Ja0OpaTOPHUX  YMOBaX,  BCTaHOBWIIH
TEPMOPE3UCTEHTHICTh APIKIPKIB Y XJ1i01, MpuI0aHOMY B TOPTiBENbHIHN Mepexi (puc. 1).

80
70
60
50
40
30
20

" 1
0
Xni6, BuneyeHun  Xni6, BUNne4yeHumn Xni6 Ha xmento

onapHuUm 6e3onapHum
cnocobom cnoco6om

KYyO/2

Puc. 1. BumicT apikmkiB y xu1ioi, npuadéanomy B TopriBebHii Mepeski

Haiibinpima KUTBKICTh JAPDKIKIB MICTUTBCS B XJIi0i, BHIICUEHOMY Oe30mapHUM
CI0co00M, OCKUIBKH 32 PELENTYPOIO 10 HbOI'0 A0AA€ThCS 3 % mpecoBaHUX ApLKIKIB. IIpu
MIKPOCKOIYBaHHI JPIXkJDKIB, 110 BUPOCIN Ha CyCJO-arapi BHSBJIEHO, IO BOHH MaroTh
3HAYHO MEHIII pPO3MipH, HIXK 3BU4YaiiHi caxapoMinetu (puc. 2.) [IpoBeneni MikpoOiooriysi
JOCII/DKEHHsT X102 HMPOMHCIOBOrO BHPOOHMITBA IOKa3aud, W0 4epe3 24 rox  ioro
30epiraHHs )KUTTE3AaTHI KIITUHH APIKIKIB HE BUSBIISIOTHCS.

Puc. 2. ITopiBustHHs1 Mopgostorii ApixKIKiB
a — 3 x71i0a, BUIIEYeHOro Oe30MmapHuM cliocoOoM, 6 — 3 XJ1iba, BUIIEYEHOTO ONTapHUM CIIOCO00M,
6 — Saccharomyces cerevisiae
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Jpixmki, BUIUIEHI 3 XJi0a Ha XMENI0, BIAPI3HSIIMCS 32 CBOIMU KYNbTYpajJbHUMH
O3HaKaMH, OCKIIbKM iX KoJyoHii Oynmu He Oinoro, a kKpemoBoro kombopy. IIpoBeneHi
JIOCITIJPKEHHS 1010 BU3HAYEHHS BUIOBOI MPUHAJIEKHOCTI 32 MOP(OIOro-KyIbTypaIbHUMH
Ta (Hi31070r0-010XiMIYHUMH O3HAKAMHU 10 30POUKYBAHHIO BYIJVICBOMIB ITiATBEPAMIH, IO
JIaHl IPLKIDKI HAJIeKaTh 10 BULY Saccharomyces cerevisiae.

BUCHOBKM

1. Otpumani jaHi CBiAYaTh NPO BWKUBAHHS JPIXIDKIB-CAXapOMILIETIB Yy XJ11000yI09HIX
BUpo0ax Ta IX 3JaTHICTh BIJHOBIIOBATUCS IMICNIs OTPUMAHUX CYOJIETANbHUX
TIOIIKO/KEHb.

2. Y xuibi MicTATBCS K MEPTBi, TaK 1 MBI KIIITHHU XJIIOOMEKAPChKUX NPIXkIDKIB, SIKI HE
BHSBJIIIOTH MPH ITOCIBI HA arapu30BaHe CEPEIOBHIIIE.

3. [Ilicns BumikaHHs XJi0a KIITHHU JIPDKAIB BTPAa4yaloTh 3ATHICTh POCTH HA IIIJIBHUX
aIIbOBAHNX TIOKUBHHUX CEPENIOBUINAX, MPOTE IMICIs KyJbTHBYBAaHHS y 3aBapkax abo
COJIOJIOBOMY OYJILHOHI BiTHOBITFOIOTH KHTTE3AATHICTD.

4. BigHOBIIEHI KJIITHHM caxapoMILleTiB, BWAiJIeHI 3 Xiiba, mpu pocTi Ha cycio-arapi
MAaIOTh MEHIII PO3MIipH, HIXK KIIITHHH MY3€HHOI KYJIbTYpH.

Jlitepatypa

1. ®enoceea U.B., Bapakuna H.H., Pycanesa T.M., boposckuii I'.b., Puxsanos E.I".,
BoiinukoB B.K. D¢ ¢exr noHo kanbius Ha cuare3 HSP104 u TepMoronepaHTHOCTH
Ipoxoker Saccharomyces cerevisiae | Mukpoouomnorus, 2010, T.79, Ne2. — ¢.173-179.

2. Kamoxun B.A., TepMopesHCTEeHTHOCTh y IpOXker Saccharomyces cerevisiae /
Kypuan obmeii omonorun, 2011, T.72, Ne2. — ¢.140-149.

3. Konosanos C.4. buoxumus mpoxeit / [Tumenpomusaat, 2009, T.4, Ne 3. —c. 13-14

4. Janfranko R. Features The presence of yeast-killing features / Canadian magazine of
microbiology, 2007, Vol. 29, Is. 10, P. 14-62

5. Dimitra Dimitrellou, Panagiotis Kandylis, Yiannis Kourkoutas, Athanasios A.
Koutinas, Maria Kanellaki. Evaluation of thermally-dried Kluyveromyces marxianus
as baker’s yeast / Food Chemistry. -2009. -Vol. 115, Is. 2. - pp. 691-696.

6. Hassan Ramshini, Azadeh Ebrahim-Habibi. Thermal disaggregation of type B yeast
hexokinase by indole derivatives: A mechanistic study / International Journal of
Biological Macromolecules. —2012. — Vol. 50. —Is. 5. — pp. 1260-1266.

7. Mitsutaka Kohno, Makoto Enatsu, Rie Takee, Wataru Kugimiya. Thermal stability of
Rhizopus niveus lipase expressed in a kex2 mutant yeast / Journal of Biotechnology. —
2000. —Vol. 81, Is. 2-3. — pp. 141-150.

References

1. Fedoseeva 1.V., Varakina N.N., Rusaleva T.M., Borovskiy G.B., Rikhvanov E.G.,
Voynikov V.K. (2010), Effekt ionov kal'tsiya na sintez HSP104 i termotolerantnost'
drozhzhey Saccharomyces cerevisiae, Mikrobiologiia, 79(2), pp. 173-179.

2. Kalyuzhin V.A., (2011), Termorezistentnost' u drozhzhey Saccharomyces cerevisiae,
Zhurnal obshchey biologii, 72(2), pp.140-149.

3. Konovalov S.A. (2009), Biokhimiya drozhzhey, Pishchepromizdat, 4(3), pp. 13—-14.

4. Janfranko R. (2007), Features The presence of yeast-killing features, Canadian
magazine of microbiology, 29(10), pp. 14-62.

——Ukrainian Food Journal. 2013. Volume 2. Issue 4 — 533



Processes and equipment of food productions

5. Dimitra Dimitrellou, Panagiotis Kandylis, Yiannis Kourkoutas, Athanasios A.
Koutinas, Maria Kanellaki (2009), Evaluation of thermally-dried Kluyveromyces
marxianus as baker’s yeast, Food Chemistry, 115(2), pp. 691-696.

6. Hassan Ramshini, Azadeh Ebrahim-Habibi (2012), Thermal disaggregation of type B
yeast hexokinase by indole derivatives: A mechanistic study, International Journal of
Biological Macromolecules, 50(5), pp. 1260-1266.

7. Mitsutaka Kohno, Makoto Enatsu, Rie Takee, Wataru Kugimiya (2000), Thermal
stability of Rhizopus niveus lipase expressed in a kex mutant yeast, Journal of
Biotechnology, 81 (2-3), pp. 141-150.

534 ——Ukrainian Food Journal. 2013. Volume 2. Issue 4 —



—— IIpouecu ma 061a0HaAHHA Xap1O8UX BUPOOHUUME

Pre-clinical study of the drug Izatizon

Nina Mikitenko * Anatoliy Potopalskyy 2, Leonid Zaika 3,
Olga Bolsunova 3, Oleksandr Karpov !

1 — National University of Food Technologies, Kyiv, Ukraine
2 — Institute of Health and Rebirth of People of Ukraine
3 — Institute of Molecular Biology and Genetics, NAS of Ukraine.

Keywords:

Izatizon
Metysazon
Zeta
Potential

ABSTRACT

Article history:

Received 12.09.2013
Received in revised form
15.11.2013

Accepted 25.12.2013

Corresponding author:

Igor Gaponyuk
E-mail:

Ninok15@bigmir.net

Introduction. In order to expand the range of action of
the drug solution was obtained metysazon form — izatizon,
the use of which demonstrates the need for further
investigation for use in the clinic.

Materials and methods. Experimental studies of the
drug izatizon were conducted by spectral analysis and the
method of dynamic light scattering instrument at
SPECORD UA VIS, 90plus S/n Brookhaven Instruments
Corporation.

Results. It was determined that the drug has the
Izatizon peaks 244,0; 274,0; 360,0. The best concentration
of drug research is 1 ml/l. The size of particles in water
775,0 nm., And DMSO — 148,0 nm. The value of the zeta
potential of the particles of the drug izatizon corresponds
to -4,1. The product has two peaks in the UV region of the
spectrum, indicating a complex structure and a peak in the
visible range — the presence of yellow color. The size and
zeta potential drug particles play an important role in the
body led them in vivo. The best concentration for research
on a spectrophotometer is 1 ml/1.

VIK 615.277.3

HokniHiyHe BUBYEHHS npenapaTty I3aTi3oH

Hina MukuTenko !, AHaTtoniii MoTtonanbckmii 2, JleoHin 3aika 3,

Onbra BoncyHoBa 3, Onekcanap Kapnos *

1 — HavioHaneHWi yHIBEPCUTET Xap4oBux TEXHOJIONU, KniB, YkpaiHa
2 — IHCTUTYT 0340POB/IEHHS | BIAPOKEHHS HAPOAIB YKpaiHu,
3 = IHcTuTyT MONEKyspHOI b6iosiorii | reHeTuky HAH Ykpaiun.
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Bctyn

Crnianaxy 06araTbox BipyCHHX XBOpOO HaOyBaroTh 3arpO3JIMBOTO XapakTepy i BUXOIATH
Ha OJIHE 3 YIJIbHUX MiCIhb 3-TIOMIXK 3aXBOploBaHb JitoanHu Ta TBapuH (IlokpoBckuii B.B.
1996). [ns ycmimHoi 60poThOM 3 iH(QEKIIHHUMH XBOPOOaMHU HEOOXiTHI MPOTHBIPYCHI
npenapary, siki 0 He 3alIKO/KYBAU KHUTTEMISIBHOCTI caMOi KIIITHHHU 1 MaJli, OKpPiM TOTO,
iMyHOMOAyItotouy firo. [Tonpu Te, mo icHyOdYi NPOTUBIPYCHI IIpenapaTtu MalTh HHU3KY
MO3UTHBHUX BJACTHBOCTEH, TMOMIYK e(QeKTUBHUX XiMIOTEpareBTUYHUX 3aco0iB IS
JKyBaHHS Ta TNPO(MITAKTUKM BipyCHHX iH(EKLild TpuBae y 3B'SI3Ky 3 THUM, IIO BIpyCH
HaOyBalOTh CTIHKOCTI J0 Ipenaparis, 10 BUKOPUCTOBYIOThCS Ha mpaktumi. Lle akryarizye
MOAAJIBII JIOCTIPKEHHS! PI3HOMAHITHUX SIK TMPUPOAHUX, TaK 1 CHHTETUYHUX PEYOBHMH Ha
HasIBHICTh TPOTHUBIPYCHOI aKTHBHOCTI Ta IMyHOMOAYINIOKOYOI Aii. SIK mpaBMiio, MOIIyKH
CHHTETUYHUX JIIKAPCHKUX TpernapaTiB MPOTUBIPYCHOT JiT POBOAMIN Cepell Pi3HOMaHITHUX
OpraHiuyHHUX CIIONYK 3 MPOTHUBIpYCHOW akTuBHicTIO (AnbOept A., 1971, Ilepmmii I'.H.,
1973): 1e HenpupomHiI HYKJICO3UOW, TNOXiMHI OCH3MMENa30dy, IMKIIYHI aMiHH,
Tiocemukap0Oa3oHH, KapOOHIBHI crionyku Ta iH. 1o cyTi, cyyacHa Ximioreparrisi 0a3yeThest
Ha BUKOPHUCTaHHI MeTaOOJITHOrO e(eKTy aHaJoriB HYKJICO3WAIB Ta IPOTUBIPYCHOI'O
edekry noxigaux agamantuny (ITomsk P.4., 1986).

3a ocTaHHI JecATHPIYYs BUKOHAHO YMMAaJ0 POOIT, TNPUCBSYEHHUX CTBOPEHHIO Ta
BUBYEHHIO HOBUX TpoTtuBipycHux npenapartiB (Hozein Z.A., 1997), Cepen Hux mnoxiiHi
i3aTiHy, 30Kkpema N-MeTHJ-i3aTiH-p-Tiocemukapbazon (IBT), abo mermcazoH Ta ioro
MOXiHi. 3rajani CIOJIyKH MaroTh IIMPOKY MPOTUBIPYCHY [ito0 in vitro B mo3ax, siki B 100-
1000 pasiB HK4e Bij TOkCHYHUX. BoHN npurHiuytots po3muoxenHs sk JJHK- tak i PHK-
BMICHHX BIpYyCiB (aJEHOBIpYCH, T'€pIeECBipyCH, IOKCBIpYCH, MapaMiKCOBipycH, Bipycu
rpumny TamiB A Ta B Ta iH.) 1, 1110 Ay)Ke BaXKIIMBO, PO3MHOXKEHHS pETPOBIPYCIB.

Aute mpenapariB i3 MOXIIHUX 13aTHHTIOCEMUKAPOa30HiB, SIKi O MOIIIM 3aCTOCOBYBATHCS
y KIiHIYHIA mpaktumi, Opakye, a poOOTH 3 X BHUBYEHHS, TOJNOBHUM YHHOM, Oynu
CHpsIMOBaHI Ha JOCIIHKEHHs O10XIMIYHMX Ta MOJIEKYJISIPHUX acCHEKTiB NMPOTHUBIPYCHOI Ta
nporudakrepianpHoi nii. JlocmipkeHHS X BIUIMBY Ha IMyHHY CHCTeMYy Maibke He
MIPOBOJIMIIMCS 1 1€ TIOB'sI3aHO, HA HAIIl MOTJIS, 3 HU3bKOIO PO3YMHHICTIO IUX PEYOBUH BOJI
(Boncynosa O. 1., 2004).

A.l. Tloromanbcekmii 31 cmiBaBTopamMu y 1980 p. onepxanu po3uumHHY (opmy
METHCAa30Hy Ha OCHOBI 3aCTOCYBaHHSI CyMIillli PO3YMHHHKIB MOJIETHICHITIKOIIO Ta
IUMETHIICYIBGOKCHTY, 1 po3unHHA (hopMa MpernapaTy onepikajia Ha3By i13aTizoH [4].

[3aTi30H — e opuriHANBPHUN KOMIUIEKCHMH npemnapar (marteHT Ykpainu Ne 1786,
29.10.93), 1o ckiangy SKOro BXOAATH MpENapaTH, SKi 3aCTOCOBYBAJIHUCH 1 3aCTOCOBYIOTHCS
SIK CaMOCTiHHI 3aco0M B MEOWYHIN MpakKTHIi — e MeTHcazoH (Mapb6opan), JJMCO, IIET
(TBiH) 3 MonekymspHoro Macor 400. CtpykrypHa QopMmyna i30Ti30Hy HaBeIcHa Ha
pUCYHKY 1.

CH;

Puc. 1. CtpykrypHa ¢opmyia i3oTizony
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[3aTi30H IIMPOKO BUKOPHCTOBYETbCS Yy OJKUIBHHUITBI JJISi YHUKHEHHS BipYCHHX
3aXBOPIOBaHb OKIJI, 110 BUKIMKAIOTH Mapaiiy M’s3iB HDKOK, Kpwi, cyaomu [2,4], mis
JIKyBaHHS OKLJI BUKOPUCTOBYIOTH TAKOXK aHAJIOTH 13aTi30HY:

I3amoniti — nikapcbka (opMa i3aTi30HY 3 LIMPOKHUM CHEKTPOM IPOTHBIPYCHOI Ta
aHTnOakrTepianpHoi aii. [Ipemapar pekOMEeHIYIOTh ISl 3aCTOCYBaHHS y BeTe€pUHapil mpu
3MimaHii iHpekii [4].

I3onaxm, naaxmesuo — TBepAl (OpPMH IPOJOHTOBaHOI Jii 3 BHKOPHUCTAHHSIM
HE30MPaHOro MOJIOKA 3aMiCTh O1TKOBO-BITaMiHHMX J0OOABOK 1 HOCis s N-METHII i3aTHH-
Oera-TioceMukap6a3oHy Ta 1,2-eTun-6ic-aMoHito auxiopuny [4].

[3aTi30H 3HAHIIOB MIMpPOKE BUKOPUCTAHHS Yy TBAPUHHHUITBI. BuBueHHs OionoriyHux,
IMYHOJIOTIYHMX, TEpaleBTUYHUX BIAacTHBOCTEH Ha Kadexapi Xipyprii BimonepkiBchkoro
JIePKABHOrO arpapHOro yHiBEPCHTETY IiJ| KepiBHHITBOM JIOK. BET. HAyK, npodecopa B.IA.
[3gencekoro namo 3Mory po3LIMPHTH 3aCTOCYBaHHs Yy BeTepHHapHiii meaununi [5]. Ha
OCHOBI  pe3y/bTaTiB TaKOro BUBYEHHS OyJI0 pPO3POOJIEHO CXEMHU JKYBaJbHO-
npoiJaKTUYHOTO 3aCTOCYBaHHs Ipenapary, 3JiHCHeHa HOro KiIiHiYHa ampoOaris npu
XIpypriuHiii Ta aKylmiepchbKO-TiHEKOJIOTiYHid maTonorii [2], a BpaXxoBYIOYM IIHUPOKHI
cnekTp Aii i3arizony, [lorypeskuii 1.7, [Tinonpurora I'.1., Bepesa B.1., [Toromansckmii A.l.
3aCTOCYBAJIM HOTO MPY Pi3HOMAHITHUX 3aXBOPIOBAHHSIX TBAapuH [6].

JocnimKyBaHui npernapar Takok BUKOPUCTOBYIOTh Y pUOHHUITBI [7] Ta sk iHTiOiTOp
¢iToBipycHuX iH(pekuii [9].

Ha ocHOBI uwWcenbHUX JOCHI/PKEHh 1 IIOBIIOMJICHb MpAIliBHUKIB 3aBOMIB 1
CLIBCHKOTOCIIOAPCHKHUX  IMIIIPHEMCTB, 7€ 3aCTOCOBYBAJM 13aTi30H, BiAINIPAIlbOBAHO
MOKa3aHHA 1 CXeMH 3aCTOCYBaHHS Ipenapary Ha J0OpOBOJBLSX Micis Hee(heKTHBHOTO
JikyBaHHs. B poOoti mouanu Opaty ydacTth crienianicTa neBHoro mnpodinto [3].

Ha ceoroaninmHiii neHp BiloMo, 110 Ipenapar [3aTi3oH 3aCTOCOBYIOTH HE TINBKH IS
JiKyBaHHSA acko(epo3a, BIPYCHOrO Iapaiiuy, TPUOKOBHX 3aXBOPIOBAHb 1 KIIIIIOBOTO
Bapoaro3a OJpKiN, ame i Juis JiKyBaHHs Jitoaed. BiH pexoMeHmoBaHuii mpu OOpoThOi 3
3JIOSKICHUMHM TyXJIMHAMHM, IIPU HAasBHOCTI B OpraHi3Mi paJiOHYKJIiNiB, NpU HEBPO3aXx,
HenoKpiB'l, nempecii, npu sikyBanHi rematuty C i T.n. Ilepemik xBopoO, mpu SKHUX BiH
3aCTOCOBY€EBCS, Haiuye Oinbiie 70 HafiMeHyBaHb [§].

Omxe, OaratopiyHe i e(eKTUBHE 3acTOCYBaHHs Ipernapary B BeTepuHapii i Ha
JIOOPOBOJIBIISIX B KIIHIIN CBIMYWTH MPO HEOOXITHICTH HOrO MOAAIBIIONO JOCITIHKCHHS 1
BUKOPHUCTAHHS B KJIIHILI.

Marepianu i meToan

Ilpenapamu. BukopucraHo mpenapar [3aTi3oH, BHUrOTOBJICHHH Ha 0a3i jabopaTtopil
MCBAP IMBII" HAH VYkpainu.

Jlanuit npenapar siBiisic cOO0I0 MACISIHUCTY PiJJMHY, TEMHO-)KOBTOTO KOJILOPY, TipKHi
Ha cMaK i3 cnenudivyauM 3anaxoM. Momsipaa Maca 234 r/Mons. Temneparypa 3acTuraHss
— 10 — 15°C. BiH Mae aHTHCENTHYHI 1 NpOTH3analbHi BiIACTUBOCTI. He mpurHiuye
KPOBOTBOPEHHSI, HE Ma€ KyMYJSITUBHHX BiacTuBocTeid. [Ipu 3acrocyBaHHI B iHAYKTHBHY
(da3zy iMyHOreHe3y 3MEHIIye TMpOSBH aHAa(ITaKTUYHOrO WIOKY, MAa€ BIACTUBICTH
perynoBaTH MOKa3HUKHM crenudivHol 1 HecrenudiyHoi pe3sUCTEeHTHOCTI NPH MOPYIICHHI
IMyHHOTO CTaTyCcy OpraHi3My, BIUIMBAIOYM Ha MiJBUIIEHHS AaKTHBHOCTI CHCTEM
iHTepepoHy i (aroruro3y. SHIWKYE TOHYC M'S31B TOHKOI KUIIIKH, 30UIBIIYE YYTIUBICTD 10
aleTIXOJIHY 1 XJIopucToro 6apiro [2].

Kinovkicnun ananiz cknady npenapamy. ExcriepuMeHTalbHI BU3HAYCHHS KiJIBKICHOTO
aHaJIi3y CKJaay Mpernapary HalKpalle MPOBOJMTH Ha PEECTPYIOUOMY CHEKTPO(OTOMETpi
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SPECORD UA-VIS, ockiibKH, BCI PEYOBUHH, aTOMH SIKAX 3HAXOIATHCS B 30YIKEHOMY
CTaHi, BUIPOMIHIOIOTh CBITJIOBI XBHII, €HEPrisi SKUX IIEBHHUM YHHOM pO3MOJiJieHa 3a
noxuHOW XBwib [10], a pjaHWii npenapaTr MiICTHTh T-€JIEKTPOHHI CHCTEMH, SIKi
Bi/ITIOB1IAIOTh 32 MOTJIMHAHHS Ta BUIIPOMIHEHHS B ONITHYHOMY Jiarla3oHi.

Ipunyun pobomu: y KIOBETHY KaMepy MOMIIIAIOTh KIOBETY 3 PO3UYMHOM IOPIBHSHHS 1
KIOBETY 3 PO3YHHOM, IO aHajli3ysThesa. OepTarounii OapabaH JOBXHH XBUIIb,
BCTaHOBJIOIOTh HAa TEBHY JIOBKUHY XBHIIL: CIIOYaTKy B CBITJIOBUH TOTIK MOMIIIAIOTH
KIOBETY 3 PO3YMHOM TOPIBHSHHS 1 32 JOIIOMOT'OI0 PETYNISATOpa IMUPHHH IIIMHHA TPUBOISTH
0 HyJs CTPIKY Mikpoammepmerpa. Jladi B CBITJIOBHI MOTIK IMOMIIIAIOTh KIOBETY 3
aHAJII3yl0YUM PO3YMHOM 1 TNPHUBOMATH BHMIPIOBIBHUHA TNpwiajy A0 Hyns. Po3paxyHok
KOHLIEHTpALlil PO3YMHY 3a JaHUMHU ONTHYHOI T'YCTHHHU OJIEPXKaHOi Ha CIIEKTPO(OTOMETpi
MIPOBOISATH 32 JOMOMOTOK KasliOpyBaJbHUX TrpadikiB um 3a 3akoHoM JlambGepra-Byrepa-
Bepa, sxio BizoMa BETMYHMHO MOJISIPHOTO TOTIMHAHHS [12].

Dizuko-ximiuni napamempu npenapamy. JlocnimkeHHs Qi3UKO-XIMIYHUX apaMeTpiB
npenapary i3aTi3oH (po3Mip 4acTO4OK, J3eTa-IoTeHIian) TpoBoaiITh Ha npuiaai 90plus S/n
Brookhaven Instruments Corporation 3a MeTOAOM AWHAMIYHOTO PO3CIFOBAaHHS CBITJA.
Jaumit mMeroy Bu3HA4ae (IYKTyallii IHTCHCUBHOCTI PO3CISHOIO CBITJIA, SKi 3yMOBIICHI
nudy3iero ab0 OpPOYHIBCBKUM PYyXOM YaCTUHOK HE3aJIeKHO BiJl €(DEKTUBHOCTI, 3 IKOK BOHU
PO3CIIOIOTH CBITJIO (THIIOBA CXeMa YCTAaHOBKM HaBejeHa Ha pucyHky 2) [1]. [3era-
TIOTEHIIaJl — [Ie eJICKTPUYHUH ITOTEHIa]d MK KpasMu qudy3HOro Miapy ioHiB B piJiuHi, IO
0TOUYE 3apsHKCHY KOJOITHY YacTKy a00 MOBEPXHIO MaKPOCKOIIIYHOTO TBEpAOro Tiia. Bin
BUHHMKA€E B pE3YJIbTaTi HAKONMHMYCHHS EJEKTPUYHHUX 3apsaiB Ha MEXi po3airy TBepAol i
piakoi ¢a3. B pe3ynbrari 11boro Ha Mexi (a3 yTBOPIOETHCS MOABIMHUN €IEKTPUYHUI IIap
(ITELI). Ha BenuumHy A3eTa-NOTEHIiANy BIUIMBAIOTH BIACTHUBOCTI MOBEPXHI TBEpAOI

3apsay TBepaoi a3y i XapaKTePUCTUKOIO MTOBEpXHI po3ainy ¢a3 [11, 13].

, OnTuyHe
Komm'iotep
BOMNOKHO
JlaBUHHMIA
[ dortonpuiima
— <+ JliH3a
ABTOKOpENATop
— TR T

Nasep " \_/ nyyka
Ninza Komipka i3
3paskom

Puc. 2. Cxema yCcTaHOBKM /11 METOY BUSHAYCHHS JMHAMIYHOIO PO3CilOBAHHA CBiTJ1a

Lei moka3HMK BU3HAYAIOTh Ha €JIEKTPOKIHETMYHOMY aHAIi3aTopi Ha KOpAOHI TBepje
TiJIO — piAKHA 3a JOMOMOTOI0 BUMIpIOBaHHS (ijbTpaniifHoro noreHmiany (pinprpaniiHoro
CTpyMY).

BumipsiHi 3HaueHHS 3aJEKHOCTI (iIbTPalifHOTO IMOTEHIIaTy Bil PI3HOTO THUCKY
BHUKOPHCTOBYIOTBCS JIJIsl OOUMCIICHHS 13eTa-II0TeHIiay (3a piBHSIHHSIM CMOIYXOBCHKOTO).
OpHOYaCHO MPHJIa]] BUMIPIOE IIPOBIAHICTD €JIEKTPOIIITY, TEMIIEpaTypy i 3HaueHHs pH.
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Pe3ynbTaTtn Ta 06roBOpEeHHs

[3aTi30H — me mpenapar, 1O CKIay SKOTO BXOISITh MeTHcazoH (Mapbopan), JJMCO,
IET (TBiH) 3 MosekyssipHOIO Macoro 400.

[pu gocnimkeHi npemnapaty 0yJj10 BUSHAYCHO, 0 KOXKEH 13 KOMIIOHCHTIB 13aTi30HYy Ma€
neBHI (papMaKoJIOTiuHiI BJIACTHBOCTI. MeTHCca3oH i€ NPOTHBIPYCHO Ha NPHUTHIYEHHS
CHUHTE3Y OWUIKIB, 13 AKUX OynyeThcs BipycHa o0OoioHKA. JluMeTHicynb(okcua (IuMeKcus,
JAMCO) € nobpuM pO3UMHHHUKOM, JIETKO MPOHUKAE Y Pi3HI TKAHHMHU TBapWUH Ta POCIIHH,
BUKOPHCTOBYETBCSl SIK KOHCEPBAaHT OpraHiB TBapWH, Ma€ Psill IIHHUX (apMaKoIOTIYHUX
BJIACTHBOCTEH, MiJBHIIYE IPOHHKHICTh KIITHHHUX MeMOpaH Ta Oap'epiB, He
MOMIKO/DKYIOUM iX. BiH 3IaTHW 10O aKTHUBHOTO TPAHCIIOPTY JIKAPCHKUX PEYOBHUH,
PO3YMHEHHX Y HBOMY. Ma€ IIHUPOKHH [iala30H TEpalNeBTUYHOIO BIUIUBY 3aBISKH
MpoTU3anajibHii (aHTUricTaMiHHIN), OakTepiocTaTHYHIN, (QYHTiCTaATUYHIN, aHATBre3YIOYii,
JIIypeTH4HiH, pamio- 1 KpiOmpoTeKTOpHiH, cyauHoposmmprorouiii nii. Ilpemapar wmae
BUpa)xXeHy AeceHcHOLmi3ytouy nito. [Ipu 3acrocyBaHHI B iHAYKTHUBHY (ha3zy iMyHOTeHE3y
nojiernrye nepeodir anadimakruanoro moky. JIMCO MOTeHIII0e Mit0 CTEPOiiB, TelmapuHy,
IHCYJIHY, IUTOCTATHKIB, a TAKOX ITiIBUIILYE PE3UCTEHTHICTh TKAHHUH JIO TiMOKCiT [2].

[omierunenrnikonp-400  (momietwnenokcun, IIEO) BukopucraHuii sk HOCIH
mikapcekux pedoBuH. [TEOQ akTHBHIIIMIA, HIK JKUPOBI OCHOBH, TPOBIJHUK JIIKaPCHKUX
KOMITOHEHTIB 4epe3 IIKipsSHWH Oap'ep, NpH 4YOMYy HOro aKTHBHICTh SIK ITPOBIJHHKA
TIOCHITIOETHCS B YMOBAX 3arajieHHs. MoMy BacTHBa IeBHa GakTepHumaHa s [2].

[3aTi3oH mpu B3aemomii 3 BOAOK BWIIAJAE B OCal, IO HE JO3BOJISIE IIPOBECTH
JIOCITIJPKEHHST CHIEKTPaJIbHUM METOJIOM, ToMY Oynu 3pobineHi psa po3senens (10, 100 Ta
1000 pasiB). Ilepmie Ta apyre po3BeACHHS HE NalM HAJICKHOTO PE3YNIbTATy, OCKIIBKU
npenapar Bumas B ocan. [Ipu Tpetbomy po3BenenHi (y 1000 pasiB), mpu KoHIEHTpauii
npemnaparty 1 mur/i, Oyao BH3HAUYEHO, IO TpernapaT [3aTi3oH Mae aBa miku B Y@ obmacti
crnektpy (244,0; 274,0) Ta oqun mik (360,0) y BuaguMoMy Aiamna3zoHi (puc. 3).
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Puc. 3. CnexrpasbHuii aHaJi3 npenapaty I3aTizon npu possenenni y 1000 pas.
A — 0osorcuna xeuni, D — onmuyna eycmuna.
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HasBHictp mikiB B Y@ o0nacTi cnekTpy BKa3ye Ha CKJIaJIHICTh OYZOBH 1 HasBHICTh
MOABIMHUX 3B’SI3KIB y CTPYKTYpiI MOJIEKYJIH, MK Y BHUIUMOMY Jiana3oHi BiJIoBizae 3a
JKOBTE 3a0apBIICHHSI ITpenapary.

3a IOMOMOro METOMy MUHAMIYHOIO PO3CISHHS CBITIIAa BH3HA4Yalud po3Mip i Gopmy
HAHOYACTOK Mpernapary. Y BoJi po3Mip 4acTo4ok ckiaaas — 775 M., y JIMCO — 148,0 um.

JI3era-moTeHINia HAHOYACTOK TpernapaTy i3aTi30oHy BH3HAYAIM B aHAII3i HA MOBEPXHI
TBEPJOro Tija. 3HAUCHHS J3€Ta-MOTEHIla]y HAHOYACTOK Mpenapaty i3aTi3oHy BiIOBigae
4,1.

BUCHOBKM

Ilpu moBexeHHi JocHiKeHHs mpenapary [3aTi3oH Oy/lo BH3HAYEHHO, MO
JOCTI/DKYBaHUM TpenapaT Mae aa miku B Y® obGmacti crnekrpy (244,0; 274,0), mio
BIJMOBiNAIOTh 3a OyJOBY mpemapary, i oaumH mik (360,0) y BUIUMOMY [iamas3oHi, IO
BiZMOBia€ 3a 3a0apBicHHA. Po3Mip yacTuHOK mpenapary y Bodi 775 um., y IMCO — 148,0
HM. J[3eTa-moTeHIian YacTHHOK mpemnapaty — -4,1. Po3aMip Ta n3era-moTeHIian 4acTHHOK
npenapary BiJirpaloTh BaXKJIMBY pOJib IPH BeAEHI iX B opraHiam in vivo. Hailikpama
KOHILIEHTpALIis 13aTi30HY sl TPOBEACHHS CHEKTPAJIbHUX AOCIIKEHb Ha CIIeKOpAl 1 Mil/.
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Introduction. Due to the increasing number of people
with diabetes and gastro-intestinal diseases appeared a
need to develop new recipes of sweets with sweeteners.
For identify of influence of lactulose and fructose on
microbiological sweet’s parameters of new formulations
was analyzed their microbiological safety on case of
souffle.

Materials and methods. The analysis were carried out
by regulatory microbiological parameters. Also, was
checked number of disputes-making bacterias ( DMB ).
With the goal to create conditions of provocative testing,
samples of souffle except of regulated temperature, kept at
the temperature of 10 ° C above regulated.

Results. Marked difference of all samples to
established standards. Investigated the dynamics of
changes in total contamination of submitted samples of
souffle during storage and the effect of sugars on the
microbiological safety of the new candy recipes. Found
that fruktoz-contained souffle with somewhat lower
microbiological parameters than products of sucrose ,
which is a component of traditional sweets. Adding of
lactulose to recipe of soufflé does not affect their
microbiological stability. Raising the temperature to 10° C
from the measured norm did not significantly affect the
performance of all microbiological samples for regulated
product shelf life.
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Bctyn

PuHOK KOHAMTEPCHKUX BUPOOIB B YKpaiHi akTHBHO PO3BUBAETHCS, aje y 3B’SI3KY 31
301IBIIEHHSAM KUIBKOCTI JIIOJIEH XBOPUX Ha IYKPOBWH Mia0eT, KUIIKOBO-NLIYHKOBI Ta
CepICBO-CYAMHHI 3aXBOPIOBaHHS BHUHUKJIA TOTpeda y po3poOlli HOBUX pelentyp
colomouliB  (YHKIIOHAJBHOTO  NPU3HAYEHHS 3 JIIKYBaJbHO-PO(DITAKTUYHIUMHU
BJIACTUBOCTAMH [1].

B ycboMy pi3HOMAHITTI COJIOMOIIIB, OCOONHMBE MICIC 3aiiMarOTh MACTHJIbHI BHPOOH,
30kpeMa cydue. Joro BHKOPHCTOBYIOTh SIK CAMOCTIiHHO, TAaK i y CKIafi Pi3HOMAHITHHX
IIYKEPOK, TICTEYOK Ta TOPTiB. [l HamaHHS MPOAYKTY (QYHKLIOHAILHUX BIACTHBOCTEH 10
cKiany cygie BBOAATH I[YKPO3aMIHHUKH: JIAKTYJI03y, (PYKTO3y, MajJbTUTON, COpOIT,
kewit [2].

Jlaktyno3a — i30Mep JaKTO3W, IUCaXapui, IO CKIANAEThCS 3 MOJEKYNIu (QpyKTo3d i
rajakTo3d. BoHa CTUMYINIOE 3arajbpHUI IMYHITET OpraHi3My, MOKpamlye Mikpodopy
KHIIKOBO-IIUTYHKOBOT'O TPAKTy, 3MEHIIYE BMICT XOJIECTEPUHY B KPOBI 1 CHpHSE Kpamomy
3aCBOIOBaHHIO BITaMiHIB 1 KaJbLil0 B opraHi3mi [3].

Jlst mrofel, siki XBOPIIOTh Ha I[YKPOBHH Mia0OeT i HE MOXYTh CIOXHBATH Caxapo3y
(TpaguUiiHUI KOMIIOHEHT cyduie), y pelentypy npoaykTy BBOIITh Gppykrozy. Opykrosa,
MOPIBHSHO 3 IHIIMMH TNPHPOAHUMH a00 IITYYHUMH IIyKpO3aMiHHHKaMH, Mae Kparii
OpPraHOJENTUYHI, (PI3MKO-XIMIYHI Ta TEXHOJIOTIYHI BJIACTHBOCTI. Bimomo, Imo cepenm ycix
U- Ta MOHOCAXapWIiB HAWOUIBIIOW TIrPOCKOIIYHICTIO BOJIOMiE caMe (pPYKTO3a, sKa
MOYMHAE TIOTJIMHATH BOJOTY 3a BiHOCHOI Bojorocti moBitps 45%. 3aBIsKu LBOMY, Y
MPOAYKTaxX 3 (PyKTO30I0 JIOBIIEC BiAOYBA€ThCS TIPOIEC UCEPCTBIHHA, a TaKOXK
CIIOCTEpPIraeThcss  3MEHIIEHHS  MIKpOOiONOTiYHMX  ITOKa3HWKIB B TOPIBHSHHI 3
LyKPOBMICHUMH NpoJyKTamu [1].

BaxmBo, 1m00 MPOAyKT 31 3MIHCHOK PELENTYPOH 3alUINABCA OE3MCUHUM IS
BXKMBaHHSI 1 loro MikpoOioJIoriuHi OKa3HUKH BiINOBIIanM HOpMaTHBaM. TOYHO HEBIIOMO
SK JOAaBaHHS HOBUX WYKPIB y pelentypy cydie BIUIMBaTHME Ha MiKpOOiOJIOTiYHY
CTaOlIbHICTh TOTOBUX BUPOOIB [4].

OpHUM 3 TOJIOBHHX (haKTOPiB, IO BIUIMBAE HA SIKICTh Ta MiKpOOioJOriuyHy Oe3neuHicTh
MACTHJIBHUX BUPOOIB € OKa3HUK aKTHBHOCTI BOU (aw). PO3BUTOK MiKpOOpraHi3miB, TOOTO
HIBHAKICTH iX POCTY, 3aJ€KHUTh BiJ IOCTYIMHOCTI BOJIOTH B COJOJAOMIAX. IHWKEHHS
aKTHMBHOCTI BOOM HajJa€ TMPOAYKTY CTIHKOCTI MIONO POCTY MIKPOOPraHi3MiB, TOMY
OJIABaHHSA B peIenTypy cyduie myKpiB (OCOOJHUBO MOHOCAXapHJiB) € OJUH 3 CHOCOO0IB
3a0e3MeueHHs MiKpOOiOoMOTiYHOT OE3MEeYHOCTI KOHIUTEPCHKUX BHPOOiB. Bimomo, 110
OLIBIIICT MATOr€HHUX OaKTepill MepecTaloTh po3BuUBATHCH Npu aw<0,9, ApixmKi mpu
aw<0,88, mricusaBi rpudbu mpu aw<0,7. [TacTuiabHi BUpOOM HajekaTh J0 MPOIYKTIB 3
MIPOMI’>KHOIO BOJIOTiCTIO 1 akTHBHiCTIO Bomu 0,65 — 0,95, mo CBIAYUTH MPO MOXKIHUBICTH
PO3BUTKY IPIX/IXKIB 1 IUTICHABUX TPHOIB Yy JaHUX coJojomax [6, 7].

3 METOI0 BHSIBJICHHS BIUIUBY JIAKTYJIO3M Ta (PPYKTO3M Ha MIKpOOiONOTiuHI MOKa3HUKH
cy(hiie HOBOI pelenTypy HEOOXiTHO MIPOBOIUTH aHAI3 X MiKpOOiOIOTiuHOT OE3MeKH.

Hyxe yacro Temneparypa npu 30epiraHHi abo TpaHCHOPTYBaHHI TOTOBUX BHPOOIB 3
cydiie Moxxe OyTH 3HAYHO BHINOIO 32 periaMeHTOBaHy. B Hacmifok 1poro, B ymoBax
MPOBOKAIIHOTO TECTYBaHHs, HEOOXilHa IepeBipka BIUIUBY TEMIIEpaTypu 30epiraHHs
COJIOZIONIIB HA IIBUJKICTh MPOTIKaHHS MIKPOOIOJIOTYHHX MPOLECIB Y MPOMYKTI [6].

Pazom 3 cupoBuHOIO 70 cy(hie MOXKYTh MOTPAIIUTH TIEBHI MiKpPOOPTaHi3MH 1 HEBIZJOMO
SIK BOHH OYJIyTh B3a€MOIISTH MK CO0OI0 Tia wac 30epirannsa. HaiiOinbiry 3arpo3y s
3JI0pPOB’sl JIIOAWHHA CTAaHOBHUTH MATOreHHa Mikpodiiopa, sika poOUTh MPOAYKT HETPUAATHUM
s criokuBaHHA [8]. Tomy, OKpiM KiNBKICHOTO BH3HAYCHHS MIKPOOPTaHi3MiB y cydure,
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Ba)XJIUBO BH3HAYMTH SIKI THIIOBI MIKpPOOpPTaHI3MHU HasBHI y MPOIYKTI Ta MPOCTEKUTH X
CITIBBITHOIICHHS ITiJT Yac 30epiranus [9].

Marepianu i meTtoan

BuBueHHs MiKpOOIOJIOTIYHOTO CKIaAy cydiae HOBOI pelenTypd MNPOBOAWIH Y
BIMOBITHOCTI 3 METOMUKAMH, 3aTBEP/UKCHUMH MIiHICTEPCTBOM OXOPOHH 370POB’S
VYkpainu i Aep)KaBHUMH CTaHIAPTaMU.

O0’exToM nociijpKeHHsT Oynu 4 [oCHifHI 3pa3ku cyduie 3 pi3HUM BMICTOM I[YKpiB —
caxapo3sa, (ppyKTo3a, caxaposa 3 JIaKTYJI03010, PPYKTO3a 3 JIAKTYI0300.

Jlo ckimay peuentypu JOCiiKyBaHUX 3pa3KiB BXOAATH: OLIOK sSieUHUHN (CYXHid), IyKOp
— micok (¢ppykro3a), maroka KpoxmaibHa, arap, kucinora jgumonHa (0,07 r B 100 r
MPOAYKTY). BMmict nmaktyno3u y BupoOi ckimamae 10 v B 100 T mpoayKTy, BMICT CYXUX
pedoBuH 71,5%, nokasuuk aw=0,86. 3pa3ku cydie 30epiramu npu Temrepatypi +6°C Ta
+17°C.

Ha xoxxHOMY eTari JociikeHb 3pa3KiB cydJie KOHTPOIOBAIN KiJTbKiCTh ME30(IIBHUX
aepoOHMX 1 (QakynbTaTUBHO aHaepoOHUX MikpoopraHizamiB (MA®AHM), HasBHICTH
Oakrepiii rpynu kumkoBoi namuuku (BI'KII) Ta 3omortucroro craginokoky, KiJIbKiCTh
IpDKKIB 1 ToricHsBuX rpubiB. KpiM Toro, B 3pa3kax mepeBipsuid  KUIBKICTh
criopoyTBoproBanbHEX Oaktepiit (CYD), npencraBHukU SkuX (B. cereus) € HeOE3MEUYHUMU
JUTSL CIOKKMBadiB [7].

JlocmimKeHHsl TUHAMIKA 3MIHM TTOKa3HUKIB MiKpoOioioriyHoi 0e3rnexu i cTtablibHOCTI
cyhie y mporieci 30epiranss MPOBOIWIN OJpa3y Micis MPUrOTyBaHHsA, Ha 3 100y, 6, 15, 30,
36. PernmamenroBaHuii TepMiH 30epiraHHs IPOAYKTY 6 .

Pe3ynbTaTtn Ta 06roBOpEeHHs

AHai3 cBIKOIMPUTOTOBIIEHUK BHPOOIB MOKa3aB, IIO I0YaTKOBA OOHACIHEHHICTH Cyduie
€ HEBHCOKOIO, BOHA HA 2 TMOPSIIKK HWKYa HOPMU (mabi. 1), KUIBKICTb CIIOPOYTBOPIOBAHUX
Oaktepiii Takox HeBucOKa. IlpuumH Moke OyTHM JeKiibKa: HU3bKa [OYaTKOBa
O0OHACIHEHHICTh CHPOBHMHH, TEIJIOBUI IIOK MIKpPOOPTaHi3MIB, OCKIJIbKH MPU BUTOTOBJICHHI
JIAHUX BUPOOIB 3aCTOCOBYBAjJach JIisi BHCOKHMX TEMIIEpAaTyp, NIOJAaBaHHS B PELENTYpPY
NPOAYKTY JIMMOHHOI KHCIIOTH, IO Ma€ KOHCEPBYIOUM BJIACTHBOCTI. 30JIOTUCTOTO
cradinokoky ta BI'KIT y 0,01 r mocmimkyBaHUX 3pa3KiB He BHsiBIICHO. Lle CBiIUUTH Mpo
JOTPUMAaHHS YCIX HaJEKHHUX CaHITAPHO-TITIEHIYHUX BHMOT IIPH BHUI'OTOBJIEHI cydue.
KinpkicTe JpiKIDKIB Ta IDTICHABHX TPHOIB y BCIX 3pa3kax He IepeBHIyBasia Mexi 50
KYO/r ra 100 KYO/r BinnosiaHo.

3a pe3ysibpTaTaMu aHalli3y BCTAaHOBJICHO, IO HE3aJISKHO BiJl BMICTY I[yKPiB BCi 3pa3ku
cydiie TMpOTArOM pErIaMeHTOBAaHOIO TEpMiHy 30epiraHHs BiANOBIJaIM CaHITApHO-
MikpoOiojoriunuM HopMmaMm. Ha miocty moOy 30epiranHs, y 3paskax 3 (PYKTO30(0 i
JIAKTYJIO3010 B TIOPIBHSHHI 31 3pa3kamu Jiuiie 3 GpyKTo30t0 mokazHUK MADAHM MeHmmi
B 2 pasu (puc. 1), TAKOXK y JTaKTYJI030BMICHHX 3pa3kax iHTCHCHBHICTh PO3BUTKY OaKTepiil Ta
rpubiB  nemo MeHma. lle mMOSCHIOETBCS THM, IO JIAKTYJIO3a HE 3aCBOIOETHCS
MiKpoopraHisaMamMu xapakrepHuMu [uisi cydue. [TinBumenns temneparypu Ha 10 °C Bix
BCTaHOBJICHOT'O HOPMAaTHBY ICTOTHO HE BIUIMBAJIO Ha MIKpPOOIOJOTiYHI MOKAa3HUKH BCIiX
3pa3KiB NPOMYKTY 3a periameHTtoBaHWd TepMiH 30epiranns. Cydne 3 ¢pykrozoro, B
TIOPIiBHSHHI 3 CaXapo30BMICHUMH BUPOOAaMH, € MEHII CHPUSTIMBHM CEpPEIOBHIIEM s
pOCTY MIKpOOpraHi3MiB, OCOOJIHMBO JpDKMXKIB Ta TrpubiB, OCKUIBKM (QpPyKTO3a, SK
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MPEJCTABHUK MOHOCAXapuiB, 3HWXKYE JOCTYIHICTH BOJOTH JUIS MIKPOOPTaHi3MIB B
conoponiax OiTbII IHTEHCUBHO HiXk caxaposa [1].

Ta6auns 1
MikpobioJioriuni moka3sHuKH cyduie 3 pisHuM BMicTOM IyKpiB

;;‘)’i‘;g’;?,’l}% CBixkoBUTOBJIEHI 3pa3ku | 6-Ta 100a 30epiranHs
3pasow MA®ARM, gzg’/r MA®AsM, | CVB,
KYO/r KYO/r KYO/r
®pyxTo3a +6 0,5x10° 0,2x10” | 0,4x10° 0,2x10°
+1aKTy103a +17 0,5x107 0,2x10% | 0,4x10 0,8x107
Caxapo3a +6 0,9x10 0,6x10” | 0,5x10° <10
+1aKTy103a +17 0,9x10° 0,6x10° | 0,8x10° 0,2x10°
+6 0,3x10? 0,3x10% | 0,2x10 0,3x10?
PpyKrosa +17 0,3x10° 0,3x10% | 0,1x10° 1,1x10%
Caxaposa +6 o,leoz o,3x10§ 0,5x10§ 0,1 xloz
+17 0,2x10 0,3x10> | 0,6x10 0,3x10
Hopmatus 1x10* 1x10*

Jo mstHaausToi no0m 30epiraHHs NPOAYKTY OYJI0 BHUSBIEHO, MIO IOKAa3HUK
MA®AHM 3menmyetbest (maba. 2). 1le MOsCHIOEThCS 3HHKEHHSAM PiBHS BOJIOTH Y 3pa3Kax,
0 MOTJIO TPU3BECTH IO 3aTPUMKH POCTY 1 PO3MHOXKEHHS MIKPOOPIaHi3MiB, a TaKOX
BHUKIIUKATH 1X 3aru0eib. Ilicias TpuALATOro IHS 30CpiraHHSA CIIOCTEPIraeThCs CTPIMKE
MiJBUIICHHS KIJTBKOCTI MIKPOOpraHi3MiB B 3pazkaX. Y 3pazkax cyduie 3 caxaposow ( t=
+17°C) Ta 3 caxapo30to i JIakTyno30:0 (t= +6°C) KUIbKiCTh TPUOIB Ta APIKIDKIB TIEPEBUIIYE
JonycTUMUi HopMmaTuB B 1,5 pasu (mabn.3), a Ha 36 noOy 30epiraHHs TiNBKU 3pa3Ku 3
(pyKTO3010 BININOBIIAIOTH HOpMaTHBaM. BMicT cnopoyTBOprolodHMX OakTepiii y BCiX
3pa3kax He cTaOiuIbHUWH, HA mIOCcTy A00y HaWOimbla iX KUIBKICTh y (PYKTO30BMICHHX
3paskax, 1o 30epiranuck 3a Temneparypu +17°C. IIpu momaneiomMy 30epiranti y cydie 3
(pYKTO3010 3MEHIITYBaJlaCh KiJIBKICTh CIIOPOYTBOPIOIOUMX OakTepid, a B 3pa3kax 3
caxapo30l0 HABIAKK — JCIIO 3pocTaia (mabi. 4).

Tabauns 2
okazauk MA®AHM (KYO/r) B npoueci 30epiranns cydJie 3 pisHEM BMiCTOM IYKpiB

Jui 3 6 15 30 36
3pa3ok
Dpykroza +6°C 0,6x10° 0,4x10°  [0,3x10>  ]0,3x10’ 0,3x10°
®pykrosa +17°C 0,7x107 0,4x10>  [0,3x107  [0,4x10? 0,4x107
DpyKTO3a 3 TAKTY103010 +6°C 0,8x107 0,5x10>  [0,1x10>  [0,6x10? 0,4x107
OpykTo3a 3 maktynosow +17°C_ [0,9x10° 0,8<10°  [0,3x10>  ]0,8x10’ 0,7x10°
Caxaposa +6°C 0,3x107 0,1x10>  [0,4x10>  [0,2x10? 0,5x107
Caxaposa +17° 0,4x107 0,3x10>  [0,4x10°  [0,4x10 0,5x107
Caxapo3a 3 1aKkTynosoo +6°C 0,3x107 0,5x10>  [0,1x107 [0,6x10 0,2x107
Caxapo3a 3 nakrynosoio +17°C [0,2x10° 0,6x10>  [0,3x10°  [0,6x10? 0,4x10°
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Tabmmus 3
Kiabkicrs rpudis Ta apixkaxis (KYO/r) B nponeci 30epiranns cyg.ie 3 pi3HuM BMicTOM IyKpiB
Jui 3 6 15 30 36

3pa3zok

Dpykroza +6°C <10 10 <10 <10 10
Dpykroza +17°C 10 <10 <10 <10 10
Dpykro3a 3 nakrynosorw +6°C 10 <10 <10 <10 10
Dpykrosa 3 nakrynosorw +17°C 10 10 10 10 <10
Caxapoza +6°C 10 <10 <10 10 10
Caxaposa +17° 10 20 10 10 30
Caxapo3a 3 nakrynosor +6°C <10 <10 <10 <10 <10
Caxapo3sa 3 nakrynnosor +17°C <10 10 10 10 10

Tabauns 4

KinekicTe cnopoyrsoprorounx 6akrepiii (KYO/r) B mponeci 30epiranns cyduie 3 pisnum
BMICTOM IYKpiB

Jui 3 6 15 30 36
3pa3ok

Ppykroza +6°C 10 10 20 10 30
Dpykroza +17°C 180 100 80 100 120
Dpykrosa 3 nakrynosor +6°C <10 10 10 10 20
Dpykrosa 3 nakrynosorw +17°C 10 10 20 10 20
Caxaposa +6°C 50 40 10 30 50
Caxaposa +17° 110 90 80 30 60
Caxapo3a 3 nakrynosorn +6°C 10 10 10 10 20
Caxapo3a 3 nakrynosor +17°C 30 20 10 20 40

Awnaniz MOp(OTHITIB KOJOHIH, BUIUIEHHX 3 cyduie Mmokas3aB, 10 BCi
JIeKiJIbKa CIHIJIBHUX BWJIB THUIIOBHX KOJIOHIM MikpoopraHi3miB. Ilig uac

3pa3Kd MaroTh
30epiraHHsa X

CIIIBBiTHOIICHHS 3MiHIOEThCs. CIUTBHUMU IS BCIX 3pa3kiB cydiie Oymau: OakTepiaabHi 01
KOJIOHIT 3 HEpIBHUMH KpasMH Ta KOHYCOIONIOHUM TmpodineM, HMpo30opi KPYrii KOJOHIi,
JKOBTI KpYIJIi KOJIOHIT 3 BimOJMCKOM Ta Oini Kpyrii konoHii (ma6n.5). Cepen TUIOBHX

IUTICHSIBUX TpUOIB  TepeBaXKaroTh
OLJIOCHIXKHUI MileNiH 1 YOpHi CHOpH.

KOJIOHIT

MillemiadbHUX TPHOIB,

o  YTBOPIOIOTH

Tabauns 5

XapakTepuCcTHKa THNOBUX MOP(OTHIIIB MiKpPOOPraHi3miB B cyduie

Bignomennsi | Tum KoJioHiii Po3zmip ®opma KIITHH

A0 KHCHIO KOJIOHi i

AepoOHi bini 3 HepiBHUMHU Cepenniit IMannukononiOHi, PO3MILLYIOTbCS

KpasiMu MOOIMHOKO, CIIOPH PO3MILIYIOThCA

OalILIpHO

AepoOHi ITposopi kpyrii Cepenniit Kok, po3MilytOThCs IIONAPHO

Aepobi Kpyrti, xosti Mamii Koxku, po3Mimyi9TLc;[ JIAHIIO)KKaMU
3 3 Ta Gisblue KIiTHH

AepobHi Kpyrmi, o1 Mauuit Koku, po3MilyroThCsi HOOAUHOKO
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Y CBDKONPHUIOTOBIICHUX 3pa3kax cyduie IepeBakaroTh Ol KOJOHIT CepeaHBOro
PO3MIpy 3 HEpiBHUMH KpasMHu Ta KOHyconoaioHum npodinem (45%) Ilpu nopanbuiomy
30epiraHHi y MpOIYKTi 3pOCTa€ KIIBKICTh OUTUX KPYIIIUX OJUCKYYHMX KOJIOHIHM CcepeaHbOro
posmipy (puc.1.). lle TOSCHIOETHCS 3MATHICTIO MIKPOOPTaHi3MIiB 3aCBOIOBATH ITOXKHUBHI
PEYOBUHH 3 IPOJYKTY Ta MIKBUJIOBOIO KOHKYPEHIIIEIO 32 IOKUBHI PEYOBUHHU.

S 45
g 40 \
; 35 §
o 30
.% 25 § M bini, 3 HepiBHUMY KpasiMu
: .
< 20 § @>KoBrTi, kpyrni

15 - § — B bini, kpyrni

10 - § | OMpos3opi, kpyrni

"] .
1 6 30
[eHb 36epiraHHs
Puc.1. CniBBiHOLIEHHsI THIIOBUX MiKPOOPraHi3MiB cyduJie.

BucHoBOKkM

1. MocmimkeHHs: MikpoOionoriuHoi Oe3neku cyguie HOBOI pelenTypu 3a OCHOBHUMH
MOKa3HUKAMHU I10Ka3allo, 10 3arajibHa OOHACIHEHICTh NaHWX BUPOOIB Ha J(Ba TOPSIKA
HIDKYa 32 TIOKa3HWKM BCTaHOBJIEHI HopMmaTtuBoM. Ha kiHenpb TepMmiHy 30epiranns (6 ni0)
CIOCTEPIraeThCsl 3HIKEHHSI 3arajIbHOT KUTBKOCTI MIKpOOPTaHi3MiB.

3. Ha po3BHTOK MiKpOOpraHi3MiB BIUIMBAIOTh CKJIaJ] 1 BHYTPIIIHI (haKTOPH MPOIYKTY
(aKTHBHICTh BOJM, HASIBHICTB JIAKTYJI03U, (DPYKTO3H).

4. 3a MiKpOOIOJIOTIYHUMH AOCII/KEHHSIMUA 3pa3KiB BCTAHOBJIEHO, IO cyduie HOBOI
pelenTypu MOXYTh 30epiraTucs IIOBIIE pPEriiaMEHTOBAHOTO TEpMiHYy 0e3 IepeBUIIECHHS
0e3MeyHNX HOPMATHUBIB.

5. Bwicr MikpoopraHi3miB mpu 30epiraHHi cyguie 3MIHIOETBCS BHACTIJOK iX
MIDXXBHIOBOI KOHKYPEHIIIT Ta 3JaTHOCTI 3aCBOIOBATH MOKUBHI PEUYOBUHU.
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Introduction. Purpose is investigate the ability of substances of
Nocardia vaccinii IMB B-7405 to protect producer’s cells from
the effects of Cu®" (1,5-2,5 mM), Cd*" (0,1-0,5 mM) and Pb*"
(0,1-0,5 mM).

Materials and methods. The cultivation of N. vaccinii IMB B-
7405 was carried out in liquid mineral medium with glycerol
(1,5% volume fraction). To determine the protective properties
of surfactants in eppendorf tubes type brought to 1.5 ml of
culture broth (cells + surfactants) and the cell suspension without
surfactant, was added 0,1-2,5 mM Cu?", Cd*" and Pb*" ina 0,1 M
solution salts CuSO4 x 5H,0, CdSO, x 8H,0 and (CH;COO)
2Pb x 3H,0 and 1 hour of live cells was determined by the
method of Koch.

Results and discussion. It was found that substances of N.
vaccinii IMB B-7405 protect cells of produser from the toxic
effects of Cu®" (1,5-2,5 mM), Cd*" (0,1-0,5 mM) and Pb>" (0,1-
0,5 mM). Thus, in the presence of 1.5-2.0 mM Cu*" cell’s
survival of the strain IMV B-7405 from the exponential phase
was 20-45%, when from the stationary 2phase was in 1,7-2,0
times lower. By the action of 0,1 mM Cd*" and Pb*" on cells of
N. vaccinii IMB B-7405 from the exponential growth phase in
the presence of substances survived in 1,5-1,8 times more cells
than without surface-active substances. It is established the
protective properties of the surfactant N. vaccinii IMB B-7405
from the effect of heavy metals on the producer cells. The results
can serve as a basis for environmental technologies for
remediation of heavy metal complex of oil pollution.

V]IK 759.873.088.5:661.185

3axucHi pyHKLUiI nOBepXHEBO-aKTUBHUX Pe4YOBUH
Nocardia Vaccinii IMB B-7405

KaTtepuHa lNaHacrok

HavioHannbHmit yHIBEDCUTET Xap4yoBux TexHosoriv, Kuis, YkpaiHa

Bctyn

[loTy)kHe TEXHOTEHHE HAaBaHTAXXCHHS Ha HABKOJIMIIHE CEPEIOBHIIE YIPOIOBK
OCTaHHIX POKIB pOOUTH TpOOJIEMYy OUMIIEHHS Oiocdepu Bil KCEHOOIOTHKIB TOCUTH

——Ukrainian Food Journal. 2013. Volume 2. Issue 4 — 549



—— Processes and equipment of food productions ——

HarajbHOI. 3a0pyAHEHHS Ba)KKUMH METallaMH HETaTUBHO BIUIMBAE HA JIOBKULIS, a TAKOX
MOJKE 3arpOXKyBaTH 370poBt0 Jromuau [1]. OcTaHHIM YacoM HaHOIIBIIOrO MONTUPEHHS
HaOyna mpoOieMa 3a0pyIHEHHS MeTajlaMHd BOJHHMX CEPEIOBHII, CEepell SKUX HaHOUIBIIY
HeOe3MeKy NPE/ACTaBISIOTh CTIUHI BOJU, OCKUIBKM HAJIEKHOTO CIOCO0Y IX OYHMINEHHS He
pospobiero [1].

Tpaauuiiiai TexHomorii oOpoOKM 3a0pyJHEHHX CTIYHMX BOA (XIMiYHE OCaJDKEHHS,
KOAaryIsiiisi, I0HHUH 0OMiH, 3BOPOTHIH OCMOC Ta €KCTPAaKI[isl PO3YMHHUKAMH) € EKOHOMIYHO
HEBHT'1THUMH 1 MAIOTh PsiJl HEMOMIKIB: MIBUIKHIA BHUXiJ BUKOPHCTOBYBAHOTO OONaHAHHSA 3
eKCILTyaTallii, yTBOpEHHsS TOKCUYHOT'O MYJTY TOLIO.

Ha choromHimHid JAeHb OJHUMH i3 ©EKTHBHHX METOIIB OYMIICHHS IOBKULIS Bill
Ba)XKKMX METNIB € Oi0JIOTiYHI, OCHOBaHI Ha BHKOPUCTaHHI MIKpOOPTaHi3MiB i MPOAYKTIB
TXHBOT KHUTTEISUTLHOCTI, 30KpeMa IToBepXHEeBO-akTUBHUX pedoBuH ([TAP) [2, 3].

[ToBepxHEBO-aKTUBHI pEUOBUHH € O00’€KTOM 0araTtbOX [OCIHIPKeHb, IPOTE iXHE
3HAYEHHs Ul MIKpOOpraHi3MiB-poAyleHTiB ((izionoriuna pons [TAP) 3anumaerscsa He
noctatHbo fociimkennMm [4, 5]. Tak Bigomo, mo I[TAP emynbryroTh BYyIJIEBOOHI Ta
MOJIETIIYIOTh iX TPAHCIOPT Y KIITHHY, IM NpPHTaMaHHI aHTUMIKpPOOHI Ta aHTHaJIre3WBHI
BJIACTUBOCTI, a TaKOXX OepyTh ydyacTh B yTBOPCHHI OiomiiBok. KpiM Toro, BoHM 3maTHI
YTBOPIOBATU CTAaOUIbHI KOMIUIEKCH 3 Ba)XKMMH METaJIaMM, 3aXHIIAl0Yd TaKUM YHHOM
KJIITHHU TPOIYIIEHTA BiJl iX TOKCUYHOT [ii [4, 6].

Huni getaapHO AOCTIIKEHO 3[aTHICTH PAMHOIIMIIIB, COMOPOMmiaiB, cyppakTHHY Ta
IHIIUX JHIOMENTUHAIB CIOPUATH e(hEeKTUBHOMY OYHILEHHIO 3a0pyIHEHNX MeTajaMH IPYHTIB
[7, 8]. Kpim TOro, moBepXHEBO-aKTUBHI PEYOBHHH MOXKYTh JOAABATUCS B IPOMHBHI BOIU
JUTS T JIBUILICHHST COTFOOLTI3alil Ta AecopOrrii Metamis [8].

VY nonepeaHix J0CTIHDKEHHIX 13 3a0pyHEHOT0 Ha()TOIO TPYHTY OYB BUIUIEHHH IITaM
Ha(TOOKHCITIOBAIBHUX OakTepit Nocardia vaccinii K-8 [9], nenoHoBanuii y Jlemosurapii
IHcTuTyTy MikpoGiomnorii i Bipyconorii HAH VYkpainm mnig Homepom IMB B-7405.
BcraHoBIEHO 3aTHICTD LLOTO INITAMY CHHTE3YBATH CIIONYKH 3 ITOBEPXHEBO-aKTHBHUMH 1
eMYJIbIYBaJbHUMH BJIACTUBOCTSIMU IIiJ] 4ac POCTY Ha TiApooOHMX (reKcaiekaH, pijaki
napadinm) Ta rizpodinbHuX (TIIOK03a, €TaHOI, TIileprH) cyocrpaTax [10].

Panime Oyio BCTaHOBIEHO, WIO ITOBEPXHEBO-aKTHBHI PEYOBMHH, CHHTE30BaHI
Rhodococcus erythropolis IMB Ac-5017 1 Acinetobacter calcoaceticus IMB B-7241
3aXMIIAI0Th KIITHEK TpoayuenTis Bix aii Cu®’ (0,01-0,5 MM) ta Cd*" (0,1 MM), Tozi sk 3a
nonasanus 0,1 MM Pb”" Bci KitiTHHEM THHYTH HaBiTh 32 HasBHOCTI [TAP [11].

Meroto nanoi podoru Oyno mociimxenns 3gatHocti [IAP  N. vaccinii IMB B-7405
3aXMIIATH KITHHE Tpoayuentis Bix BmmBy Cu’’ (1,5-2,5 mM), Cd*'(0,1-0,5 MM) i
Pb*'(0,1-0,5 MmM).

Marepianu Ta meToaun

KynbruByBaHHS OakTepiil 3ifiCHIOBAIM HAa CEPEIOBHIIN HACTYITHOTO CKiamy (I/):
KH,PO, — 0,1; MgSO,x7H,0 — 0,1; CaCl,x2 H,O — 0,1;. NaNO;— 0,5. ¥V cepenopuie
KYJIbTUBYBaHHS nomaTkoBo BHocuiu FeSO,x7H,O — 0,001 r/m. Sk pxepeno BYTJIEIO i
eHeprii BUKOPUCTOBYBAJIM TITillepuH y KoHueHTpamii 1,5 % (00’eMHa yacTka), JOIATKOBO
BHOCWJIM JpiKoBUi aBTomizat — 0,5 % (00’eMHa yacTka).

Sk mociBHUI MaTepial BUKOPUCTOBYBAIIM KYIIBTYPY 13 CepelMHN eKCIIOHEHIIHHOT (a3u
pocry (48—60 rox), BUpOILIEHUI Ha CepeOBHII BHIIeHaBeAeHoro ckiany 3 0,5 % (00’ emHa
yactka) roinepuny. Kimpkicte iHOkysaty — 10 % Big 00’eMy MOXXHBHOTO CepeOBHILA.
KynbruByBanHs Oakrepiil 3ailicHioBasiu B kKonbax 06’emoM 750 mu 3 100 mu cepenoBuiia
Ha kavaimi (320 06/xB) npu 30 °C ympoaosx 72 ro.
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BusHauenns pori I[TAP y 3axucti kmitun Bix aii Cu™', Cd*" ta Pb*" spilicHioBau Tak.
KynbrypansHy piauHy, OTpUMaHy micist KylnbTHBYBaHHs mtamy IMB B-7405 no cepenunu
EKCIIOHCHIIIWHOT (ha3u Ta cTarlioHapHOi (a3u MmijmaBaiu yibTpaneHTpudyrysantdio (10000
g, 5 xB). [lyA BiAMUBaHHS OCaJPKCHUX KIIITHH BiJ 3aJIMIIKIB TOXKMBHOI'O CEPEIOBHINA X
CYCIEHIYBaJIM Y CTEPHIIbHIN BOAONPOBiAHIN BOAi 1 moBTOpHO 1eHTpudyrysanu (10000 g, 5
XB), MICIS YOrO PECYCIIEHIYBalH Yy TaKOMy caMoMy 00’€Mi CTEpPHJIBHOI BOJOINPOBIIHOI
BomM (cycrieHsis kiituH, BibHUX Bix [TAP). [ani y npobipku tumy eppendorf BHOCHIN
no 1,5 Mt kysnbrypanbHoi piauau (kiaituau + [TAP) i cycnensii kinituH, no36asnennx [TAP;
momasamu 1,5-2,5 MM Cu*', 0,1-0,5 mM Cd*" a6o 0,1-0,5 MM Pb*" y Burmsami 0,1 M
posuuHiB coierr CuSO,x5H,0, CdSO,x8H,O i (CH;COO0),Pbx3H,0, BuUTpuUMYBaiH Y
tepmoctaTi ipu 30 °C ynpomork 1 Toj, micis 4oro BU3SHAYAIHM KUTBKICTh dKHUBUX KIIITHH 32
MmeronoM Koxa Ha rimoko3o-kapromisiHomy arapi (I'KA).

Pe3ynbTaTtn Ta 06roBOpEeHHs

Cryninp BwxuBaHHs KITUH N. vaccinii IMB B-7405 3anexHo BiJ KOHIEHTparii
MeraiB 3a npucyrHocti ITAP i 0e3 HUX HaBeZeHO Y TaOHII.

BB noBepxHeBO-aKTHBHHUX PEYOBMH HA BHUKUBaHHA KJIITHH V. vaccinii IMB B-7405 3a
NPUCYTHOCTI Cu**, Cd*" ta Pb*

®aza pocry Kationn ‘ Bnmnnam‘m KJiTuH, %
i THH Konu;l/};paum, 3a nplv;;ylznocn Bes TTAP
Kontpoas (0e3 MeTany) - 100+5,0 100+5,0
1,5 45423 29+1,5
Cu** 2,0 20+1,0 10+£0,5
2,5 5+0,3 0
cd 0,1 81+4,1 45423
Excnonenniiina 0,3 60+3,0 13+0,7
0,5 19+£1,0 0
0,1 77+3.8 51£2.6
Pb*" 0,3 45423 39+1,9
0,5 14+0,7 6+0,3
1,5 23+1,2 10£0,5
cu* 2,0 12+0,6 5+0,3
2,5 4+0,2 0
0,1 22+1,1 15+0,8
Crani cd* 0,3 10+0,5 0
TamioHapHa 0.5 2501 0
0,1 36+1,8 11£0,6
Pb** 0,3 24412 0
0,5 12+0,6 0

Bcranosieno, mo BwkuBaHHsA KIITHHU N. vaccinii IMB B-7405 mpu nii kaTioHiB
MeTalliB 3a1exano Bix (a3 pocty npoxyuenta. Tax, 3a npucytsocti IIAP i 1,5 MM Cu®",
0,1-0,3 MM Cd*" i Pb*" BmxkuBano Ha 29-89 % Ginblue KIiTHH 3 €KCIIOHEHIIHHOI ¢aszu
pOCTy, HiX 31 CTaI[lOHAPHOI.
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[Mokazano, mo ITAP N. vaccinii IMB B-7405 3axumarorh KJIITHHH IIPOIYIEHTA Bix
TOKCHYHOT'O BIUIMBY KaTiOHIB BaXXKUX MeTaniB (mabauys). Tak, 3a BHecenns 1,5—2,0 MM
Cu®" i IIAP BmwxuBano Ha 10-16 % Gimbme kiitm mramy IMB B-7405, ik 6e3
TIOBEPXHEBO-aKTUBHUX pedoBHH. 3a nomasanusa 0,1-0,3 MM Cd*" i Pb*" B cycmensiio
kimitud N. vaccinii IMB B-7405, mio mictuth ITAP, BmxuBano 10 45—81 % KimiTuH, TOmi IK
micns BunaneHnas [TAP — Bceoro 13—45 %.

Buecenns 6impm Bucokux (0,5 MM) konmentpauiit Cd*" i Pb*" cynposomkysamocs
3arubemmio Beix kmituH N. vaccinii IMB B-7405, mnos6asmenux ITAP, Tomi sk 3a
MIPUCYTHOCTI TIOBEPXHEBO-aKTHBHUX PEYOBHH BIDKHBAJIO 10 19 % KITiTHH.

3a3Haunmo, mo kiritiHA N. vaccinii IMB B-7405 ButpumyBanu BuUIlli KOHIEHTpALii
Cu®’ (1,5-2,5 MmM), Hix xnitunn A. calcoaceticus IMB B-7241 (0,5 MM) i R. erythropolis
IMB Ac-5017 (0,01 MM) [11, 12].

BwxuBanns kinitaH N. vaccinii IMB B-7405 3a mpucyrnocti I[TAP micns oOpoOku
KaTiOHaMH MeTajlaMH 3HIDKyBajacss B Mipy 30UIbIIEHHS KOHIEHTpALii KaTiOHIB MiJi,
KaJMifo 1 cBUHINO. OqHaK OLIBII CTIHKUMHU A0 Mii BCIX JOCITIHKYBAaHUX METANIB BUSBUIUCS
KJIITHHH 3 €KCHOHEHIIHHOI (a3u pocTy, 10 MOXKHA MOSCHUTH (DYHKIIOHYBAaHHSAM Y HHX
IHIIIMX aJJalTHBHUX MEXaHI3MiB, KpiM cuHTe3y [TAP.

Awnanoriyni gocmimkenHs Oymu nposeneHi 3 EIIC eranmomaHoM, CHHTE30BaHUM
Acinetobacter sp. [14]. Iloka3aHo, 1110 €TaoxaH 3aXUIIaB KIITHHU MPOAYIIEHTA BiJl BIUIUBY
Cr’" i Pb*". Tak, BIKMBaHHS KJIITHH 3a IPHCYTHOCTI eTaronany 6yio Bummm y 3—10 pasis,
HiX Ki1iTuH 3BUTbHeHuX Bix EIIC [14]. Hanpukian, npu nogaBaHHi B KyJAbTYpaJIbHY PiIMHY
Acinetobacter sp. 3,0 i 5,0 MM Cr*" um 2,0-5,0 MM Pb** MPAKTHYHO BCi KJIITHHU
3QTHIIATNACS JKATTE3MATHUMU. [1iMBUIIIEHHS KOHIICHTPAIIiT Cr' mo 7,0 MM MIPUBOAWIO 10O
3arubeni 20 % wiituH. OnHak micast BurydeHHs1 EIIC KiTBKICTh JKUTTE3IaTHUX KIIITHH 3a
MIPUCYTHOCTI XpoMy 3HIKYyBanack Ha 80—95 %, cBuHItO — Ha 55—60 % [14].

Bigomo, 110 MOBEPXHEBO-aKTHBHI PEYOBMHM MOXYTh 3axXHIIATH BiJl TOKCHYHOIO
BIUIMBY METaJiB HE TUIBKM KIITHHA NPOAYIEHTa, aje 1, HalpHuKiIaa, NPHPOAHY
Ha(TOOKHCHIOOYY Mikpoduiopy [15]. Tak, paHimie 0yno BUIICHO ABa MOP(OTHIIA KIITHH
HATUBHOI MiKpO(IOpH BO/IH, SIKi BUKOPHCTOBYBAJIH JIsl BUBYCHHS 3axucHUX (yHkuii [TAP
R. erythropolis EK-1 Bil TOKCHYHOTO BIUTUBY KaTiOHIB Mifli. BCcTaHOBJICHO, 10 BHXKHBAHHS
KIITHH 000X KYJIbTYp y cycmensisax, mo mictmwim 0,01 MM Miai Ta MOBepXHEBO-aKTHBHI
pedoBunHu Aocsaraio 100 %, y cycnensiax 6e3 [TAP BmwxuBano 59 i 4 % kit Tuny 1 ta 2
BianoBigHO. BHecenns 0,05 MM Mifi y CyCHEH3110 KyJIbTypH THITY 1 CYIpPOBOIKYBAIOCH
3arubemo 55 % wiituH sk y npucytHocTi [TAP, tak i 6e3 Hux. Ilpu momasanni 0,05 MM
MiJi 10 cycneH3ii KyIbTypH THUITy 2 Ta TOBEpXHEBO-aKTUBHUX PEYOBHH BIDKHMBAIO 76 %
KJIITHH, TOAI sk 0e3 [TAP Maibke yci KINITUHH THHYJIH.

[Nokazano, mo npenapatu [TIAP R. erythropolis EK-1 € edexTuBHUMHU AecTpyKTOpamu
HadTH y Boxi (2,6 /1) 3a mpucyTHOCTI KaTioHiB Mimi (0,01-0,05 MM). OmuH i3 MexaHi3MiB
OiopeMeniallii KOMIUIEKCHHX 3a0pyIHEHb y BOJI TOJSATae y 3axXUCHUX (YHKIISIX
MOBEPXHEBO-aKTUBHUX PEUOBHUH SIK [0 BIJHOIIEHHIO A0 KIITHH-NPOAYIEHTa, TaK i
HaTHBHOI Mikpodiopu Boau [15]. BpaxoByrouum Iie, a TakoOX BHCOKY €(EeKTHBHICTH
BHUKOPUCTAHHS KYJIbTypalibHOI pimuuu N. vaccinii IMB B-7405, mo wmictute [1AP, mns
nectpykuii HadTH y Boai Ta IpyHTI [16], MM mpUImycTHIN MOXITUBICT 3acTocyBaHHs [1AP
mramy IMB B-7405 ans po3kiagaHHsA KOMIUIEKCHHX 3 BaKKUMH MeTajlaMH Ha(TOBHX
3a0pyaHeHb. BUBUEHHIO IILOTO NMUTAHHS, & TAKOXK JOCIIKEHHIO 3aXUCHHX BJIACTUBOCTEH
[NAP N. vaccinii IMB B-7405 momo KIITHH HATHBHOI Mikpoduiopy BoaH, OyayTh
MIPUCBSYCHI HAIlll TOAAJIBII JOCIIHKCHHS.

B pesynbTari mpoBemeHHX IOCHTIPKEHb BCTaHOBJIEHO, IO MTOBEPXHEBO-aKTHUBHI
peuoBuHH, cuHTe30BaHi N. vaccinii IMB B-7405, 3axuinam KIiTHHE NMPOAYLEHTa Bif Iii
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Cu*", Cd*" ta Pb*". Cnig 3asHauuTH, WO CTIHKICTH KIITHH 10 i KaTiOHiB MeTaiiB
3anexana Bifg ¢asu pocry mramy. Tak, BkuBaHHA KiiTHH itamy IMB B-7405 Oyno
BUIIIUM Y KCIIOHEHIIHHiH (a3zi pocty. Panime [14] ananoriuni pe3ynbTaTti Oyino OTpHMaHO
NpU  JTOCHI/PKEHHI 3aXUCHUX (YHKIIH MIKpPOOHOTO eK30IMoJlicaxapuiy eTanoliaHy Ta
MIOBEPXHEBO-aKTUBHUX pedoBUH mrTaMmy EK-1.

10.

11.

12.

13.

BUCHOBKM

[ToBepxHeBO-akTUBHI pe4oBHHH, cuHTe30BaHi N. vaccinii IMB B-7405, 3axumatorsb
KJTITHHH TIPOJILIEHTA Bijl TOKCHYHOTo BIMBY Kationis Cu®’ (1,5-2,5MM) i Cd*" a6o
Pb ** (0,1-0,5MM).

3a npucyrHocti [TAP BmwxuBanus kiitud N. vaccinii IMB B-7405 6yno na 10 —47%
BHUIIMM, Hik 0e3 ITAP.
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ABSTRACT

Introduction. The study is aimed at establishing the
effective method of filter’s surface regeneration during whey
cleaning.

Methods and materials. The whey obtained during cottage
cheese and casein production were the research objects. The
study was conducted using the cartridge type filter setting.
There was a previously made set that the amount of casein
particularities in milk whey is 2-3 kg/m3.

Results. There has been shown the importance of filtration
processes during clearing the milk whey. The appropriateness
of whey filtering has been reasoned herewith and influence of
rheological features of protein dispersed phase of whey
filtering has been analyzed. The peculiarities of whey
filtering after regeneration of filter element with brushes and
reverse feeding of purified whey have been defined. It is clear
that the application of these recovery methods are not
sufficient for fully restoration of the filter properties — it does
not exceed 75 %. The design of self-cleaning filter element as
a compression spring has been suggested and tested. It was
defined that self-cleaning filtration element recover 92% of
its potential properties during the regeneration process.

Conclusions. Based on the results it has been proved that
using self-cleaning filter element provides efficient filter
operation throughout the whole process of whey treatment.

VK 637.022

PereHepauisi pinbTpyBanbHOI NOBEPXHi NPy oUnCTUI

MOJIOYHOI CUPOBaTKH

Oner Kpaseub, Mapis LLiInHkapuk

TepHOMiNIbCbKMY HaLioHambHW TexHidHmA yHiBepanTeT imeni 1. [ysios, YkpaiHa

Bctyn

I[Ipu BUPOOHMUTBI MOIOYHMX OULIKOBHX TPOAYKTIB (cupy, KaseiHy, cupy
KUCJIOMOJIOYHOr'0) IOOIYHUM INPOIYKTOM € MOJIOYHA CHPOBAaTKa, L0 € CYCIEH3i€lo, fKa
CKJIaJIa€ThCsl 3 BIIACHE CUPOBATKU Ta OUTKOBOI AMCHEPCHOI (a3u (Tak 3BaHOTO «CHPHOTO
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muTy»). Ha nanuii 4ac icHyrOTh Pi3HOMaHITHI TEXHOJIOTIT IepepOoOKH MOJIOYHOI CHPOBATKU
[1-4]. TIpore, He3ayseXHO BiJ MOJANBINIOI OOPOOKHM, Ha TNEPIIOMY eTami HeoOXiTHO
3MIHCHUTH OYUCTKY CHPOBATKH Bif OuTkoBoi jucnepcHoi ¢aszu. BceraHoBneHo, mo 3a
paxyHOK NMOBEPHEHHS B TEXHOJIOTIYHUH MTPOIIEC TUCIIEPCHUX YacToK Oiika MoxkHa Ha 0,6 %
[5] 3MeHmmTH 3aTpaTH Ha BHPOOHHMITBO ONWHUIN Npoxykmii. JlomaTKoBUM edeKToM
OYHCTKH CUPOBATKH € 3MEHIICHHSI HABAHTA)KEHHSI HA OYMCHI CITOPY/IH.

[IpotsiroM ocTaHHIX POKIB 3AiHCHIOBAINCS CIIPOOU CTBOPUTH 008 JHAHHS ISl OUUCTKH
CHUpOBAaTKH [5], MpOTe 3 MPUYUHM HEAOCTATHHOI'O BUBYCHHS  BIACTHBOCTEH 00 €KTY
PO3[iNIeHHsT — CcycIieH3il CHpoBaTKH 1 OIIKOBOI JIucnepcHoi (a3, Ha ChbOTOIHI Ie HeMae
I'PYHTOBHOT'O MiJIXO/y /10 BUPILIIEHHS 11i€i podieMu.

BimoMo, 110 BMicT OIIKOBUX YacTOK B MOJIOYHIM CHpOBATII 3aJIGKHTh BiJ BHIY
OCHOBHOT'O IPOYKTY i CTaHOBUTH B Mexkax 0,74-3,12 ke/m’, npuaomy 6ruspro 80% [5] Bin
X 3araJpHOI MacH MaroTh cepenHiii po3mip monan 0,5 mm [6]. BpaxoByrouu 1ie, O4UCTKY
CHPOBATKH JOLIJIBHO 31IHCHIOBATH IIUIIXOM (DiNbTpyBaHHSI.

Ilpu QinpTpyBaHHI CHUPOBATKM YTBOPIOETHCS CTHCIMBUEN 0Caj, NUTOMHH OHIp
(GITBTPYBAHHIO SKOTO 3aJIC)KaTh BiJ PUKJIAICHOTO TUCKY [7]:

r=r+ A(%)w (1

e Fp — 3HAYEHHS NHTOMOIO OINOpPY (UIBTPYBAaHHIO oOcCalay 3a BiJCYTHOCTI
HABAHTAXEHHs, M. B 3aeKHOCTI Bijl BUIY OCHOBHOTO TIPOIYKTY Iy 3HAXOMUTHCS B MEKaX
2:10°-3-10° u”,

A — emmipuunmii koedimieHt, y . CTAHOBUTH, B 3aIEKHOCTI Bifl BHIY OCHOBHOIO
npoaykry, Bia 2-10% 1o 3,7-10%;

P — tuck, Ila;

p* — JIOCITiTHA KOHCTaHTAa, p* =1-10° ITa.

HeoOximHo BigmituTh, mo mpu Tucky 4,0-5,0 xlla Ha ¢inpTpyBajbHIA TOBEpXHI
YTBOPIOETHCS YIIUIBHEHUI TMPHUCTIHHUEM [ap ocany, SKHUH YHEMOXKIIMBIIOE PO3/IICHHS
qUcnepcHoi  cucteMu. [HIIMM  BakiMBHM  (akTOpOM, SIKMH BIUIMBAa€E Ha IIPOILEC
GbiTBTpYBaHHS, € ajre3ilHi BJIACTHBOCTI Ka3€THOBHX YacTOK [8], Ta 3aKyIOPIOBaHHSA IOp B
niporteci GinpTpyBaHHs. BHACTIIOK CHIIBHUX aJre3iiHUX BIacTHBOCTEH OiNKOBa qucrepcHa
(a3a Oyme HaIMMATH HA QUIBTPYBAJIbHY HMOBEPXHIO. MIIHICTh aAre3iiHOrO 3B'I13Ky TaKOX
Oyre 3ajexaTH BiJl TUCKY Tporiecy GinbTpyBaHHs. Tak ajs OUTKOBOI AMcHepcHOI a3y mpu
BUPOOHULTBI CHPY KHCIIOMOJIOYHOTO JKUPHICTIO 9% 1151 3aJIeXKHICTh Oy/Je MaTh HaCTYITHHN
BUTJISI (10 BiAHOIIEHHI JI0 HEPYKaBil04ol CcTali):

P, =5,91P, %% )
ne P, — TUCK KOHTaKTy, [la;
Takum yrHOM, aJIst 3a0e3rnedeHHs] eeKTUBHOCTI (PUIBTPYBAHHS HPOTSITOM TPUBAJIOTO
Yyacy HOTPiOHO 3/1HCHIOBATH pereHepaliiro (GiIbTpyBaIbHOI TOBEPXHI.
Metoro  moCTiKeHb OyJIo BCTaHOBJICHHSA €()EKTUBHOrO CIIOCO0Y pereHepartii
(iNBTPYBANBHOT IOBEPXHI IPH OYHCTIII MOJIOYHOI CUPOBATKH.

Marepianu Ta meToaun
O0’ekTOM JOCHTIKEHb Oysla MOJIOYHA CHUPOBATKA OJEpXKaHa MPH BHUPOOHUIITBI CUDPY

KHCJIOMOJIOYHOTO 3 MacoBOIO 4YacTkow xupy 9% (CKXK 9%), cupy KHCIOMOJIOYHOTO
xupHicTio 2% (CKX 2%) 1 kazeiny texniunoro (KT).
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Cepen BimoMmux croco0iB pereHepailii (uUIBTPYBaIBLHOI MOBEPXHI I BUIPOOYBaHb
Oyno BHOpaHO MEXaHIYHE OYMIIEHHS 3a JOIOMOIOI0 WLIITOK Ta HUIIXOM MepioAHYHOI
nopavi GinbTpaTy y 3BOPOTHOMY HAINPSMKY (IIPOTHTEUiHA pereHeparis).

BunpoOyBaHHSI IPOBOIMIIM HAa €KCHEPHUMEHTANBHIN (QUIBbTpYBANBHIM YyCTaHOBII, sKa
cKIananacs 3 IWIiHApUIHOro Kopmycy 1 (puc. 1), matpyOkiB 2 i 3 momawi i BigBeICHHS
CHpOBATKH BiANOBIJHO, HANPSIMHOI'O CTakaHy 4 3i IMHEKOM 5, maTpyOKy IUIsi BiJBEICHHS
ocanxy 6, (GpiUIBTPYBaJBHOrO €JIEMEHTa 7, €EMHOCTI 8, MipHOiI €MHOCTI 9, BiAIIEHTPOBOTO
Hacocy (HIIC-12-10, tunm 36-3113.5-10) 10, manmomerpa 11, mmitok 12, ximbms 13.
Martepian ¢GUIBTPYBaJILHOIO €IEMEHTa — HEp)KaBitoua CTajb; miamerp otBopy — 0,9 MM,
xuBui nepepiz — 70%.

4. 13
» i
\L': —®— cuposamxa
; 3 —m— ocao
: F
, :§<>E —>— ginempam
E§< E — {>—- 3gopomra nodaia
F " 2 dinempamy
e
1z
Y

Puc. 1. Cxema excriepuMeHTATbHOI YCTAHOBKH

CupoBaTky Ha eKCIIEpUMEHTaJIbHY YCTAaHOBKY mofaBamu mig Ttuckom 3,0 xlla.
CupoBaTka uepe3 MmaTpyOoK 2 MpOXOJuiia TAHTCHINAIBHO y CTakaH 4, Ka3eTHOBI 4aCTKU
YTBOPIOBAIM Ocaj Ha (iIbTPYBaJIbHOMY €JIE€MEHTI 7, SIKHi TPaHCHOPTYBABCS LITHEKOM 5 B
KOHIYHY YacTHHY Kopiryca 1, 3BIIKHM NMepioJUYHO BHBaHTa)XKyBaslacs Kpi3b MaTpyooK 6 B
emHicTh 8. DinbTpaT Kpi3h narpybok 3 HagxoauB y MipHY eMHicTh 9. IlIHek npuBoaUBCS B
pyx Bin enextponBuryHa 15 uepe3 pemykrop 16 Ta macoBy mepemauy 17. Yacrora
oOepTaHHs IITHEKa CTaHOBUIIA 9 00/XB.

[Iporsirom Bcworo mporecy koxHi 10 ¢ dikcyBanu 00’eM (inbTpaTy Ta BH3HAYAIH
HIBHAKICTH (PUIBTPYBaHHS 32 3aJIEKHICTIO:

0
9=<—> (€)
ST
e Q — KinbKicTs (inpTpaty, M*;
S — moma (GiTkTPyBaTbHOI OBEPXHI, M7

T — TPUBAIICTH MPOIIECY, C.

Takok BH3HAYaIu BMICT Ka3elHOBHUX YacTOK B MpodiIbTpoBaHiii cuposatii. O0’eM
OTPHMAHOTO Y KOXKHOMY 3 I0CTiAiB pinprpary — 0,78-0,83 M.
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[lpn BumpoOyBaHHI HITKOBOrO croco0y pereHepaiii o4ucTka (QiIBTPYBaJIbHOTO
eJieMeHTa 3JIiHICHIOBaJIacs 3 IOMOMOT'OF0 KalpoHOBHX IIITOK 12, 110 YKOPCTKO Kpinmiacs 10
BaJIy LIHEKY.

[Tpu nporurediiiHiii perenepanii GinbTpyBanbHOi moBepxHi Ha 300-ii cexyHai poboTu
(iNbTpa NPUNUHSIM 1T01a4y CUPOBATKU i BMuKanu Hacoc 10 (puc. 1), skumii 3xilicHIOBaB
3BOpOTHY nozauy ¢inbrpary i3 emuocti 9 mig Trckom 0,1 MIla. Ha 330-iit cexyHnai Hacoc
10 BUMUKAIH 1 BiTHOBJIIOBAJIH MOAAYy CUPOBATKH.

3anpornoHoBaHO K (QUIBTpYBANbHHNA  eleMeHT  (iIbTpa  BUKOPUCTOBYBATH
WWIHIPUYHY TIPYKUHY CTHUCKY, PO3MIp 3a30py MK BHTKaMH SIKOI BiANOBigae po3Mmipy
HaliMeHmol yactku BJI®, sxy morpiGHO 3aTprMaTH.

CaMoourcHUI QUIBTPYBAIILHUN €IeMEHT OyB BUKOHAHWM y BUIJIS[I MPY)KHHU CTHCKY
ST10826 (marepian: crane EN10270-1-SM, xopcrkicts 5,1 H/Mm).

JiameTp 1 BuCOTa NMPYKUHH BIANOBiAadM po3mipaM (UIBTPYBaJbHOTO €JeMeHTa, a
3a30p MK BUTKaMu — jgiaMerpy OilbTpyBajJbHUX OTBOpiB. Takoxk eKkcHepHuMEHTAIbHY
YCTaHOBKY JOJAaTKOBO OCHamIyBanu KijgbieM 13 (puc. 1). Perenepamis 3nilicHrOBamacs
LIISIXOM CTUCKY NPYXKHHU B Pe3yJbTaTi mepeMileHHs Kutbls 13 BHU3 B310BXk oci Baja 11.
TpuBauicts pereneparii craHoBmuiIa OJIU3bKO 1 C.

Pe3ynbTaTtn Ta 06roBOpEeHHs
[Ipu KOHTaKTI IIITOK OE3MOCEPEAHBO 3 (PUILTPYBAIHLHOK MMOBEPXHEIO 0CA]] MPAKTHIHO

HE YTBOpIOeThC. He3Bakarouu Ha Iie, B Mpolieci poOoTH (ibTpa Mae MicCIle MOCTYIIOBE
3MEHILEHHsI IBUIKOCTI (inbTpyBaHHs (puc. 2).

0,96

0,94

0,92

0,90 ‘ ‘
0 1 2 3 4 5 6 7 8 9 10

T, xB
—O— npwu BnpobHuMLTBI CKX 9%

—8— npu BnpobHuuTBi CKX 2%
—2A— npu BUpobHuYTBI KT

Puc. 2. 3ane:xnicTe IBUAKOCTI QIIBTPYBAHHA BiA TPHBAJIOCTI pouecy Npu
INITKOBI perenepanii GiILTPYBATBHOrO eJIeMeHTA.

[Tpu4nHOIO IIBOTO € HAKOITMYEHHS B MOPax MeperopoIKu MEBHOI KiBKOCTI Ka3eTHOBUX
4acTOK. BOHHM CTBOpPIOIOTH, Tak 3BaHE 3aJHIIKOBE 3a0pyJHEHHsS (iIbTPYBaJIBLHOTO
€JIEMEHTA.

CryniHp 3aJHIIKOBOrO 3a0pyaHEHHs (iIbTPYBaJbHOI MOBEPXHI 3aJICKUTH BiJl PI3HUX
(axTopiB, aje BUpIMIANGHUNA BIUTUB 3MIHCHIOIOTH BJIACTHBOCTI OCajy, 30KpeMa YacTKOBE
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Horo pyiHYBaHHS Ta 3IATHICTH IO aire3idHoi B3aeMomii 3 (iIbTPYBATBHOK MOBEPXHEIO.
Tomy moBHa pereHeparlisi € MOXIIUBOIO JIUIIE 32 YMOBH ITOPYIICHHS aAre31iMHUX 3B’S3KiB
MIXK YaCTKaMH O0Caay Ta CTIHKAMH OTBOPIB (MiTBTPYBAJILHOI'O €IEMEHTA.

[Tpu npotuTeuiiiHiii pereHeparii criocTepiracThcs HepiBHOMIpHE (YaCTKOBE) OUHMILIEHHS
(UTBTpYBANBHOI OBEPXHI B AUISIHKAX 3 IIapOM OcCaly 3 MEHIIOK BHCOTOM. BiactuBocTi
(LTBTPYBAIEHOTO €IEMEHTA BiTHOBIIIOIOTHCS YACTKOBO.

HenocratHst e(deKTHBHICTh TPOTUTEUiHHOI pereHepaimii IOB’si3aHa i3 THM, IO
3a0pyaHeHHs (UTBTPYBAIBHOI OBEPXHI, SK MPaBUIIO, HE PIBHOMIpHE IO IUIONII, a piAnHa
i/ie IIUITXOM MEHIIIOro OIopY, TOOTO Kpi3b AUISHKH, IO € MEHII 3a0pyTHEHUMHU.

TakuM 4YHMHOM, TNPOTUTEYiliHA pereHepallisi He 3a0e3leyye I[OBHOTO BiJHOBIIEHHS
BJIACTHBOCTEH (iNbTpyBanbHOro eneMenra. KpiMm 1poro, BoHa mnependayae ycKIaJHEHHs
KOHCTPYKIIi (iNbTpa, 30UIbIICHHS BUTPAT CICKTPOCHEPrii Ta HEMOXIIUBICTh OIHOYACHOT
pobotu ¢inbTpa Ta perenepariii GinbTpyBaNIbHOI TOBEPXHI.

B mporeci BunpoOyBaHHSI CaMOOYUCHOTO (iNBTPYBaJIbHOIO €JIeMEHTa BCTaHOBJIEHO,
0 NpH CTHCKY HpyxuHH 1 (puc. 3.) mpoxomuTh Aedopmarris YacTok ocamy 2, sKi
3aKyIOPIOIOTH MPOCTIp MK BUTKaMH. Jlami mHek 3 4acTKOBO BiABOAWUTH OCAJ 1 MPY)KUHU
BiJTHOBITIOETHCSL.

Puc. 3. — Cxema po0oTH caM004YHCHOI0 (GiJILTPYBATBHOIO €JIEMEHTA:
a - 1o pereHeparyi; 6 - Iy yac pereHeparii; B - MiCJIsl pereHeparii.

viv,

—O— npu BMPOBHNLTBI

CKXK 9%
—{— npu BMPOBHNLTBI
CKX 2%
—4— npu BUPOBHNLTBI
KT
))
0,6
0,5 T

o 1 2 3 4 5 6 7 g8 g tmin

Puc. 4. 3anexnicTe BUAKOCTI GiIbTPYBaHHS Bill TPHBAIOCTI MpoNeCy NPH BUNPOOYBaHHi
€KCIePHMEHTAIBHOI YCTAHOBKH 3 NPYKHUM (QiJbTPYyBaJILHAM €JIeMEHTOM.
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TakuM 4yuHOM 3a0e3meuyeTbesi eeKTHBHA pereHepariisi (ilbTpyBalbHOTO ejeMeHTa
(puc. 4).

BUCHOBKM

3acrocyBaHHs  (QINBTPYBaJbHOIO €IEMEHTa Yy BHIVISAI  TNPYKUHHU, JO3BOJISIE
3IIHCHIOBATH HOro IOBHY pereHeparito 0e3 3ynmuHKY Mporecy QpiibTpyBaHHS.

3anpornoHoBaHa KOHCTPYKLiSt (UIbTpa Ma€ TEeXHIKO-€KOHOMIYHI TIepeBard B
MOPIiBHSAHHI 3 ICHYIOUMM OOJNaJHaHHAM [UIi OYMCTKUM CHUPOBATKH, IO IIOJSATAIOTh Y
MOETHAHHI B Hill e(eKTUBHOCTI, MPOCTOTH OOCIyroBYBaHHs, Maioi coOiBapToCTi Ta
MOXITUBOCTI BUKOPUCTAHHS Ha MIANPUEMCTBAX Pi3HOI IIOTYXKHOCTI.
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Introduction. Pressing question is studying of process of
infra-red heating of foodstuff and receiving of the analytical
description of change of temperature in the centre of the
product processed by infra-red beams.

Materials and methods. Researches are spent on
experimental installation of thermal device of infra-red
heating with top and bottom power supply. The installation
represents capacity from stainless steel and consists of the top
and bottom cover with galogen quartz radiators, a heatproof
screen reflecting heat and a filter from heat-resistant glass.
Products of minced meat in the form of a sphere were the
object of researches.

Results. The experimental installation of thermal device
of infra-red heating with top and bottom power supply is
designed and constructed. Dependences of time of thermal
processing of half-finished products from minced meat in the
form of a sphere from pressure in the working chamber of the
test apparatus of infra-red heating are received. Results of
researches have shown efficiency of application of a new
design of the device of infra-red heating. The conducted
researches have allowed to receive the equations describing
process of heating of products from minced meat which can
be used in engineering calculations.
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WUccnepoBaHue npouecca MHpaKpacHOro Harpesa B
TENJA0BOM annaparte C BEpXHUM M HWXXHUM 3HepronoaBoaoM

Uropb Kupuk, CeetnaHa Bacunesckasn, Anecs Kupuk

MoruneBckmi ocyAapcrT BEHHbIV YHUBEPCUTET M1POAOBO/IbCTBHA,

Pecriybrmka benapyce

——Ukrainian Food Journal. 2013. Volume 2. Issue 4 —



—— IIpouecu ma 061a0HaAHHA Xap1O8UX BUPOOHUUME ——

BBeaeHue

HNudpakpacHoe H3TyUYeHHE HAIUIO JOCTATOYHO IIMPOKOE MPUMEHEHHE B Pa3IMYHBIX
OTpacisaX IHUINEBOM MPOMBINUICHHOCTH: MSCHOW, MOJIOYHOM, XJIcOOMeKapHOH M T..I.
(oO>kapka, Bapka, 3arieKaHue, Ne3UHQPEKITUS U TIp.)

DTOT METOJ HArpeBaHHs MPOAYKTOB IO CPABHEHHIO C TPAJUIMOHHBIMH CIIOCOOaMHU
TEIJIOBOW  00pabOTKM  3HAYMTENBbHO  COKpAllaeT  IPOAOJDKUTENBHOCTh  IIpoliecca
TEPMOOOPAOOTKU HU3MENUH, CHOCOOCTBYET ITOBBINICHUIO KA4eCTBa T'OTOBBIX H3ACIHA
(Jydiie COXpaHSIOTCS BUTAMHHBI, MUHEPAJbHBIE M IHMTATEIbHBIC BEIIECTBA), CHIKAET
pacxom »Hepruu (T.e. cmocobctByer moBbimieHuto  KIIJI) w  yBenwuuBaer
MPOU3BOIUTENLHOCTD. DTO CBA3aHO C TEM, UYTO HH(PaKpaCHbIE JTyUH CIIOCOOHBI IPOHUKATH
B 00pabaThiBacMbIe M3/ICNIUSA Ha HEKOTOPYIO TIIyOUHY, BO3ICHCTBOBATH HA MOJICKYJISPHYIO
CTPYKTYpY H3Ienuid, Onaromapsi yeMy OBICTPO BO3pacTaeT TemIiepaTypa He TOJbKO Ha
MTOBEPXHOCTH, HO M HA HEKOTOPOM UX TITyOHHE.

B Hacrosiiei paboTe MpeayioKeHO U3YUUTh MPOIECC TEIUIOBOH 0OpaOOTKH MHUIICBBIX
MPOAYKTOB HMH(PAKPacCHBIM H3JIy4EHHEM, a TaKKe CIelaHa IMOMNbITKA IONIY4UTh
aHAJIUTHYECKOE OMHMCAHWE M3MEHEHHS TEMIIEPATyphbl B LEHTPE M3JCIHS, MOABEPraeMoro
obkapke HWH(PAKpaCHBIMH JIy4aMHd, Ha OCHOBE O0OpabOTKM OSKCIEPUMEHTAILHBIX
M3MEPEHUH ¢ UCTIONb30BaHUEM TCOPUH ITOT00NS.

MaTepuanbl 1 MeTOAbI

B Hacrosmielr paboTe 00BEKTOM HCCIIEAOBAHUH SBIISUINCH M3/ENUS U3 MsICHOTO (hapiia,
nMmeromue Gopmy mapa (kak, Hampumep, TedTend, (GpHUKaICIbKH), MOCKONBKY TaHHBIC
W3JIeIHs 32aHUMAIOT CYIIECTBEHHOE MECTO B MEHIO OOIIECTBEHHOTO IIUTAHUSI.

HccnenoBanusi mpoBOIMIIM Ha pa3pabOTaHHOM HAaMH JKCIIEPUMEHTAJIbHOM amiapare,
cXxeMa KOTOpOro MpeCTaBlieHa Ha PUCYHKE 1.

Uccnenyemblii  uH(QpakpacHBI —ammapaT TOpeAcTaBiIsieT co0ol  eMKOCTh U3
Hep)KaBeIoIlled CTaNd M COCTOMT W3 BEPXHEH M HWKHEH KPBIIIKH, B KOTOPHIE BCTPOEHBI
raJloreHOBBIE KBAapIEBbIE W3Iy4yaTelld, OTPAKAIOIIUKA TEIUIOM30JIIUPYIONMIA DKpaH H
3aIIUTHBIA SKpaH W3 TEPMOCTOMKOro crekia. [[ns pa3melieHus NpoAyKTa B ammapare
UMeeTCsl CIelMaNbHasi €MKOCTh M3 TEPMOCTOMKOro crekia u pemerka. C MOMOIIBIO
KBapIICBBIX U3JIydaTesiell MOYKHO CO3[1aBaTh BBICOKHE IUIOTHOCTH SHeprud a0 60 kBt/m2.
[o myuHe u3mydartens yaenbHas MOIIHOCTE cocTaBiseT 3,0-4,0 kB1/M.

Hannume BepXHMX M HIDKHHX U3JIydareneil B JaHHOM anmapare MO3BOJSET
OCYILIECTBIISITH 00pabOTKY M3JENHi CO BCEX CTOPOH U TMOJYYHTh KyJIUHAapHBIC WU3IEIHS C
BBICOKMMH OpPTraHOJIENTUYECKIUMU TT0Ka3aTeIsIMHU.

3a 5 MUHYT /10 HaYaa SKCIeprMeHTa anmnapaT HHppaKpacHOro HarpeBa BKJIFOYAETCS B
AJIEKTPUUYECKYIO CETh C IOMOIIBI0 MarHUTHOTO ITyckartensi 15 ¢ menpto mporpeanus. C
MOMOIIBI0  JTA0OpaTOpHOrO  aBTOTpaHCopMaTropa  ycTaHaBIMBaercs  Tpedyemoe
ANIEKTPUUYECKOE HAINPSDKEHNE Ha MH(PPAKPACHBIX H3JTydaTessX.

3arotoBka TpeOyemoi (opMbI M Macchl (HadalbHash Macca KOHTPOJHPYETCs C
MOMOIIBI0  BECOB  JJIGKTPOHHBIX  JJTaOOpaTOpHBIX 7, a  pa3Mep  3aMepsercs
IITAaHTeHIUPKYJIEM) YKJIAJbIBaE€TCS B amiapar s TeIioBoW oOpaborku. B meHtp Tema
3aroToBKH 6 BBOAUTCS Ipeodpa3oBaTenb TepModiekTpruueckuid TXA 11, moaxitoueHHbIN K
u3mepurento-perynaropy «CocHa-004» 12. Tlocne 3TOro  OJHOBPEMEHHO BKIIOUYAETCS
nH(]ppaKpacHbIl anmapar U CUYETYHK-CEKYHIOMep 9 Uil KOHTPOJIsl BPEMEHH 00pabOTKU U
WHTEPBAJIOB U3MEPEHNUS TEMIIEPATYp B TEJe 3arOTOBKU.
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Processes and equipment of food productions

W3mepenune TeMmepatyp B pa3iM4HbIX TOYKax oOpadaThiBaeMOro MHUIIEBOrO MPOMYKTa
6, KOHTPOJIb 32 TEMIIEPATYpPHBIM PEKUMOM B paboueil kaMmepe amnmapara OCYIIECTBIISIETCS C
TIOMOIIIBI0 TEPMOAJIEKTPUUECKHX TpeoOpa3oBaTeneil 11 ¢ quaMerpoM TepMO3JIEKTPOIOB
0,5 MM B KpeMHE3eMHOW OIUIeTKe, MOJKIIOYEHHBIX K H3MepuTento-perynaropy «CocHa-
004» 12.

Temneparypa HapyKHOW TIOBEPXHOCTH 0OpabaThIBaeMON  3aroTOBKH 6 B
YCTAHOBJICHHBIX BPEMEHHBIX MHTEpBaJIaX OIpenenseTca ¢ momolulbio nupomerpa 10, mpu
9TOM BEpXHssl KpbIIKa Kopiyca 1 mH]pakpacHOro ammaparta OTKpPHIBA€TCS HAa KOPOTKHIMA
MPOMEXYTOK BpeMeHHU (2-3 c), a JIyd J1a3epHOrO yKaszaTens Mpudopa HarpaBisieTcs Ha
3arOTOBKY.

3N - 50 lu, 380 B

Puc. 1. Cxema nHpakpacHoOro annapara:
1 — BepxHHuii KopIryc MH(PaKpacHOro annapara; 2 — HKHHI KOpITyc MHppaKpacHOro anmnapara; 3, 4
— uH(QpaKpacHbIe U3IIy4aTeNH; 5 — eMKOCTb JUlsl IIPOJYKTa; 6 — 00pabaTbIBaeMblil IPOIYKT; 7 — BECHI
anekrponHele BTHT-15; 8 — cuerunk-cexynnomep; 9 — tepmomerp pryrueiid TT; 10 — nupomerp
Centr-350; 11 — npeobpasoBarenb TepModekTpuyeckuii TXA-11992; 12 — usmepuresb-peryisrop
«Cocna-004»; 13 — Barrmerp /15004; 14 — cuerunx Tpexdasnbiii 11268031 15 — myckarens
marautHelil [IME

Pe3ynbTaTtbl U chymnel-me

Jns u3ydeHusi mpoliecca HarpeBa W3JeIMd K3 MsicHOro (apma WH(ppaKpacHBIMH
Jy4aMu ObUTH TIPOBENIEHBI DKCIIEPUMEHTAIbHbIE UCCIIeJOBaHUs B MH(paKpacHOM armapare
C BEpPXHUM U HWXXKHHUM 3HEPronoABOIOM IIpH HampsbkeHuu anmnapata 140 B, 160 B u 190 B.

[TogoOHbIe uccnenoBanus MPOBOAMIUCH paHee B ObiToBoM MK-ammapare ¢ BepXHUMHU
manydarensmMu [1]. Kak mnokaszanm wuccienoBaHusi, TeruioBas o0paOoTka W3Jenuid U3
MSICHOTO (haplua B M3ydyaeMOM HH(PAaKpacHOM ammapaTe UMeeT aHaJOTMYHBIN XapakTep c
NPEABIIYIIMMEI HCCIIEIOBAHUSIMA W TIPEJICTABISIET COOOM HECTAallMOHAPHBIA TEIIOBOU
HPOLIECC, BKIIOYAIOIIUH TEIIONPOBOAHOCTH, IEPEHOC BIArH C U3MEHEHUEM €€ arperaTHOro
COCTOSIHMSL W pasiuyHble (u3uueckue, OUOXMMHUYECKHE, MHKPOOHOJIOTHYECKUE,
KOJUIOMJIHBIE M JIpyTHe Tpolecchl. Tak Kak M3MEHEHUE TeMIIEpaTypHOTO MOJS M3MEHSET
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BCE OCTaJIbHBIE MPOIECCH, TO 32 0A30BBIN MPOIECC, MPOUCXOAIINI MPU HArPeBe MICHOU
3aroTOBKHM WH(PaKpaCHBIMU JIydaMH, PUMEM HECTAI[HOHAPHYIO TEIUIONPOBOIHOCTb.

XapakTep HM3MEHEHHUs] TEMIIEPATypHBIX KpPUBBIX ITOBEPXHOCTH W IIEHTpa HU3AENHUs
MOKa3aH Ha PUCYHKE 2.
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Puc. 2. I'paguk 3aBHCMMOCTH TeMIIEPaTyphI U3/ieJIMsS W3 MACHOTO (hapmia oT
NPOAOJKATEIbHOCTH TEIJIOBOM 00padoTKm:
1 — TeMnepaTypa NOBEPXHOCTH
2 — TeMneparypa B LEHTpe

Ha HavanpHOH cTaguy HarpeBa TeMIlepaTypa MOBEPXHOCTH MICHOM 3aroTOBKH (WId
TeMIiepaTypa KOpPKH) pE3KO BO3pacTaeT, CO BPEMEHEM CKOPOCTh BO3pacTaHHsl ee
TeMIepaTypbl YMEHBINACTCSA, W TeMIIepaTypa MPUOIMKAeTCI K TeMIepaType Iperomiei
cpenbl. B meHTpe wu3denus Ha IEpBOHAYANBHOM CTaJuM  TeMIlepaTypa OCTaercs
HEM3MEHHOW, TIOKa HJIET TNpolecc NporpeBa 3aroToBKU. UYepe3 HEKOTOpoe BpeMs
TeMmIiepaTypa B IIEHTpE 3aroTOBKM HayMHAeT pacTH CcHayala OBICTpO, a 3aTeM Bce
MeJICHHEeEe, TakKe MPUOIIKAsICh K HEKOTOPOU IpeeabHON TemnepaType (puc. 2).

Takum 00pa3oM, H3MEHEHHE TEMIIEPATypPhl BO BPEMEHH B KaXKIIOW TOUKE Tejla IPH €ro
HarpeBaHUU MOXHO OMPEACTUTh OECKOHEYHBIM psiaoM [3]:

©=>D, """, (1)
n=l1
rae O - 6e3pa3MepHaﬂ TEMIIEpaTypa, onpeaciaacMas Kak
tis—t

0="—, )

tis —1

1 o

tp - HAYaJbHAs TemIepaTypa 3aroroBku, °C;
Fy - uucno dypee, onpenensieMmoe Kak

. a-

Fi = 7 (3)
2

a - K03 PUITHEHT TeMIepaTypOonpOBOIHOCTH, M /C;
T - BpeM, ¢;
[ - XapaKTepHBIN reOMETPHUUECKUI pa3Mep 3ar0TOBKH, M;
D, - HexoTopas (pyHKITUS, 3aBUCAIIAS OT IPAHUYHBIX YCIOBUH,
KOOpAUHAT, (GOpMBI Telia | T.II;

MUy - KOPHH XapaKTEPUCTUICCKOT'O YpaBHCHUA, ITOJIY4a€MOro Npu peliCHUU 3aia4u.
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Ha nepBom sTarie TemioBoi 00paOOTKH, Ha3bIBAEMOM HEYIOPSAOUYEHHBIM PEXKUMOM B
TEOpUM HECTAI[MOHApHOW  TEIUIONPOBOJHOCTH, HAOIIONaeTcs CIOXKHBIM — XapakTep
W3MEHEHHs] TEeMIlepaTypbl B TeJ€ 3arOoTOBKH, pa3jIMYHbIH B Pa3HbIX TOYKaxX, WU JJIs
ompesieNieHus TeMIeparypsl Tpedyerca MHoro wieHoB pszaa (1). Co BpemMeHeM ¢ pocToM
yucna Oypre psan (1) cxomutcs Bece ObIcTpee, U I ONpeaeieHUs] 3HaUeHNI TeMIepaTypsl
TpeOyeTrcs Bce MEHbIEE UYHUCIO WIEHOB psAza. [locime ompeneneHHbIX 3HAUYEHUM 4ducia
®dypbe psi CXOAUTCS HACTOIBKO OBICTPO, YTO JJISI MaTEMAaTUYECKOTO OMKMCaHMs Tpolecca
JIOCTaTOYHO IIEPBOTO WIEHa psja:

2.
0=D ¢ "o )

DTOT peXMM Ha3bIBAIOT PETYISAPHBIM PEXHMOM HArpeBaHHs Tell B KIACCHYECKOU
TEOPHUU HECTALMOHAPHON TEIUIONPOBOMHOCTH. MI3MeHeHne TeMnepaTypbl IPH 3TOM BO BCEX
TOYKAxX TeJla UIMEEeT aHaJOTUYHbBIN XapakTep.

[Ipn TpajWIMOHHBIX IOBEPXHOCTHBIX CHOCO0aX TEIUIOBOH 00paboTKu (KapkKH,
BBINEYKH) A1 OECKOHEYHOro IIWJIMHAPA W IIapa TakoH peXuM Hactymnaer npu Fo>0,25
(TIpm ompezeNsIoNnIeM pa3Mepe, PaBHOM paanycy IHJIHHAPA WIH Iapa, T.e. pu [=7, Tae r —
paauyc, M).

Kak wu3BecTHo, mpolecc TmporpeBa MICHOHW 3aroTOBKM BBHIY MHOXXECTBa
COITYTCTBYIOLIMX M YCIOXKHSIOUIMX IIPOLECCOB U (DAKTOPOB HENb3sl CUMTATh YHCTOW
TEIJIONPOBOMHOCTHIO (A dy3ust BIaru B U3/EIUHU, TEIUIOQHU3MIECKHUE CBOMCTBA MPOIYKTa
u gap.). Ilosromy, HaHHBI mpolecC MOXHO paccMaTpUBaTh KaK OKBHBAJICHTHYIO
TEIJIONPOBOIHOCTh, a ypaBHeHHE (4) — Kak NpUOIMKEHHOE pEelIeHHe, MMPUTOJHOE JUIS
WH)KEHEpHBIX pacyerToB. JlaHHOe YypaBHEHHME SIBJISE€TCS YpaBHEHHEM IMOJO0US WIIH
KPUTEPUATILHBIM YPaBHEHUEM.

AnmpokcuManys  SKCHEPUMEHTAIBHBIX  HCCIIEIOBaHU  ypaBHeHHeM (4) nmaer
BO3MO)KHOCTb O0OOIINTH ONBITHBIE JJAHHBIE, POrHO3UPOBATH M3MEHEHHS TEMIIEPATYPhI BO
BpPEMEHH B TIpOIeCcCe TEIUIOBOH 00paOOTKH 3arOTOBOK U MOJIYYHTh PACUETHBIC YPaBHEHUSL.
B atom ciyuae, koaddunmeHTsr D; U 14y TIOMY4al0TCS SMITMPUYECKH.

Wznenue u3 MscHOTO (apiiia B Ka4eCTBE OJJHOTO U3 OCHOBHBIX KOMIIOHEHTOB COAEPKHT
BOJy B JKHUAKOM COCTOSIHUM, M KOJHMYECTBO BIIard, MCHApHBIIEHCS 3a BpeMs TEILUIOBOW
00paboTKM, 3HAYMTENBHO MEHbBIIE €€ KOJMYEeCTBA, OCTAIOUICHCS B U3JCIHUH.
CrnenoBaTenbHO, Ha IPOTSHKEHHMHM BCErO IIpollecca TEIUIOBOW 00paboTKM u3zenue
mporpeBaercst 710 Temrmeparypsl, Onuskoir k 100°C, ocraBasch BIaXHBIM TeioM. [lpu
atMochepHoM AaBiieHuH Temiiepatypa 100°C — 370 Temmepatypa HACHIIICHUS BOASHOTO
rapa 1 BoZia B )KUJIKOM COCTOSIHUHM HE MOXKET HMETh TEMIIEPATYPY BBIIIE 3TOr0 3HAYCHHSL.

Takum o00pa3oM, Ha BHEIIHEH TpaHUIE BIAXKHOW 3aroTOBKHM C CyXOH KOPKOU
cobmonaercst ycnosue ¢ =100°C =const =¢, . IlosToMy U1 TeMIepaTypHOro OIS
BHYTPU 3aroTOBKM B KayecTBE TEMIIEPaTypbl OKpyXaromed cpeipl (WM MpeaenbHON
TeMIIEpaTyphl) 11eECO00Pa3HO IPUHUMATS £, =1, =100°N npu atMocdepHOM JaBIeHHH.
Torna 6e3pazmepHas Temneparypa OyJIeT OnpeieNnsiThCs BEIPaKeHUEM

o- 100—¢ (5)
100—1¢,

Ha pucynke 3 mpencraBieHbl pe3ynbTaThl 3KCIIEPUMEHTANIBHBIX HCCIEI0BaHUN
mpoliecca HarpeBa u3euid U3 MscHOro Qapma B opMe Imapa B OIBITHOM HH(PaKpacHOM
amnmapaTe Ipy HOMUHAJIBHOM HanpspkeHUH nutanus ammaparta 140 B, 160 B u 190 B.
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6
Puc. 3. 3aBucumocts Ge3pasmepHoii TeMnepaTyphl oT ynciaa Dypbe npu TensioBoii o06padorke

H3JeJIMi U3 MACHOT0 (hapiia npu HanpszkeHNH MUTaHnA uccaexyemoro MK-anmapara:
a) 140 B; 6) 160 B; B) 190 B
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B pesynbrare anmpokcHMaIyy SKCIEPUMEHTANBHBIX HCCIEI0BAHUH OBUIM MTOTYYEHBI
ypaBHEHHsI, OIIMCHIBAIOIINE MIPOLIECC HArpeBa U3JIeNui U3 MsicHoro Qapma maccoit 50..95 .
Ha ero BTOpod craauu (perymsipHbelii pexxuMm) B VK-ammapate ¢ BepXHUM M HIDKHUM
SHEPromnoABoAoM. JlaHHbBIC IPEACTABICHBI B TA0IUIE 1.

Tabauna 1. PesyabTarel 00padoTKu IKCIEPHUMEHTAIBHBIX JaHHBIX

Hanpsixkenue annapara, B Pacuernas ¢opmyna
140 0=2,46-""
160 0=236-a"""
190 0=2,68-a""""

[lonydeHHble ypaBHEHUS CHpaBeIMBBEI TNpu Fp>0.] W pekoMeHIyloTcd A
HWH)KEHEPHBIX pacueToB MU ONpeIeNeHUH TeMIIepaTypsl B IIEHTpe H3AEIHA U3 MSACHOTO
(hap1ia 10 UCTEYEHUH OINPEEICHHOIO BPEMEHH WM pacueTa HeOOXOIUMOro BpEMEHH 10
JIOCTKEHUS 3aJ]aHHOM TeMIepaTrypbl B LEHTpe o0padaThiBaeMOil MSCHOH 3arOTOBKH B
¢dbopme mrapa.

BbiBoAabI

Anmapatr uMHQpPaKpacHOro HarpeBa C JIBYCTOPOHHHM OOJy4eHHEM  H3JIeNHid
obecrieuuBaeT paBHOMEPHBIA 000TPEB M3MENUI CO BCEX CTOPOH. JTO MO3BOJISET ITONYIHUTh
KyJMHapHBIE W3JENUsl BBICOKOTO KayecTBa, COKPATUTh BpeMs TEIJIOBOW 00paboTku
W3JIEJIMH U CHU3UTH DHEPTOEMKOCTh TETUIOBOTO MpOIIecca.

Wznenus, oOpabaThiBaeMble MH(PpPaKpaCHBIMU Jy4aMH C JIBYX CTOPOH, PaBHOMEpPHO
o0>XKapeHbl M UMEIOT XPYCTSAIIYI0 PYMSIHYIO KOPOYKY, Kak M W3Zenus, oOpadaTeiBaeMble
TPaJULIMOHHBIMHU CIIOCO0AMU TEIIOBOW 00pabOTKH (HAIpUMep, TIPH Kapke).

[lpumeHeHne HOBOW KOHCTPYKIHMH ammapaTa sBisercss Oonee 3(PQEeKTUBHBIM IO
CpaBHEHHUIO C OBITOBHIM amIlapaToM, B KOTOPOM IIPOAYKT mozaBepraercs obxkapke MK-
Jy4aMd C OJHOM CTOpOHBI (Kak IpaBWiIo, CBepxXy). Kpome Toro, ObLIM ITONy4YEHBI
ypaBHEHHSI, ONMCHIBAIOIINE TIPOLIECC HarpeBa M3JeNui n3 MscHoro ¢apma B dopme mapa,
KOTOpBIE MOT'YT OBITh PEKOMEHIOBaHbI IS WH)KEHEPHBIX PAacyeTOB NPHU ONpEeIICHHH
TEMIIEpaTypbl B ILEHTPE H3JEAMH O HWCTEUYEHHH OIPEIEJICHHOIO BPEMEHH WM IpH
OIpe/IeJIeHUH HEOOXOANMOro BPEMEHH 0 JOCTIDKEHUS 3a/IaHHOW TeMIepaTyphl B LIEHTPe
00pabaThIBaeMOM MSCHOW 3arOTOBKH.
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Introduction. The theory of algebraic interpolated
polynomials has some drawbacks: the older members of
polynomials rapidly increase with the degree of
polynomials used; they rarely leads to any reasonable
physical interpretation of the obtained approximations.
When modeling it is acute to apply polynomial spline
functions or simple splines.

Materials and methods. To identify the impact of
smoothness of interpolated trigonometric splines to the
interpolation error there are applied theoretical study and
mathematical modeling in software package MathCAD.

Results. The influence of differential properties of
trigonometric interpolated splines to the interpolation error
was determined. There was also defined the impact of
spline smoothness properties to the interpolation error at
both ends and in the middle of a segment in test cases;
there was found that with the increase of spline order the
interpolation error increases. It is explained by the fact that
with the increase of spline order the harmful effects of the
Gibbs phenomenon reinforce.

VK 519.62

BnaunB rnagkocTi iHTepnonsayinHUX TPUroHOMETPUYHHUX
CniaitHiB Ha NOxMbKy iHTepnonsauyii

Bctyn

Bonoanmup [leHucirok, OneHa HeroaeHko

HavioHanbHmid asiayivinmi yHisepeuter, Kuis, YkpaiHa

Ilin yac npoBENCHHS MOCHIDKEHb Y Taly3i MpPOIECIB Ta TEXHOJOTIH Xap4oBHX

BUPOOHHUIITB BUHHMKA€ HEOOXIMHICTh TMOJAJBIIO] aHATITHYHOI O00pOOKH 3100yTHX
EKCIICPUMEHTAILHUX 3aKOHOMIPHOCTEH.

Haiiyacrime excriepuMeHTaNbHI JaHi MaloTh BUINSAA TaOmuib 4u rpadikiB, sKi
OTpHMaHI 3 JIOMIOMOI'OK0 TIEBHOTO EKCIICPUMEHTAJIBHOro oOnamHaHHsA. J[imsi momanbiiol
MaTEeMaTUYHOI OOpOOKM 3 METOI OUIBIN JETAJbHOTO MOCTIKCHHSA iX, SAK IPaBHIO,
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MIPE/ICTABIISIOTh Y BUTIISNL BIATIOBIAHUX (OPMYI, SIKI JO3BOJISITH PO3PaxOBYBAaTH 3HAUCHHS
JociipkeHol QyHKIIT y Oyab-sKiil TOYI JOCIHIIKEHOro IHTEpBaly, BUKOPHCTOBYBATH
aHaJIITHYHI onepaii An(epeHIiFoBaHHsI, IHTErPyBaHHS Ta iH.

Jlis MonenmoBaHHS TPAAMIIHHO 3aCTOCOBYIOTH aireOpaiuHi MHOrowieHu. Teopis
ajareOpalyHuX IHTEPIOAIIHUX MHOTOWICHIB € MPOCTOI0 1 J00pe pPO3BHHYTOM, a
BUKOPDHCTaHHS IIMX MHOTOWIEHIB Ha MPAKTHII YacTO NPU3BOJMWTH JO 3aJOBIIBHUX
pesynbrariB. Pasom 3 THM, anreOpaiuHi IHTEPHOJSLIMHI MHOTOWIEHH MAlOTh Psj
cepiio3HuX HeJomiKiB. Tak, HAPUKIIA, CTApIIi YIEHH MHOTOWICHIB IIBUIKY 3pOCTAIOThH 13
30UIBLIEHHSM  CTENEHsT  BUKOPHCTOBYBaHMX  MHorowreHiB.  Jlami,  anreOpaiuni
IHTEPIOJIALIMHI MHOTOWIEHH, ITOOYI0BaHI HA PIBHOMIPHUX CITKaxX, HE 3aBXKAM 30iraroThCs
HaBiTh JO JIOCTaTHRO IpocTHX (QyHKWid. Hapemri, BukopHCcTaHHS aireOpaidHUX
IHTEPIOJALIMHUX MHOTOWIEHIB PIAKO TPHU3BOAUTH A0 OYyIb-IKOI pO3yMHOI (i3uuHOI
iHTepmpeTaiii OTpUMyBaHMX HaOmwkeHb. I[i Ta Jeski iHmI Bagu anreOpaiuHUX
IHTEPNOJALIMHUX ~ MHOTOWIEHIB  NPU3BOIATH JI0  JIOUIJIBHOCTI  PO3POOKH  Pi3HHX
Moau(ikaiii MHOrOWIEHHOI iHTepIpeTalii, HAMBOATIIIOW 3 SKUX € MoauQikalls, o
oTpuMalla Ha3By HOJIIHOMIaJIbHUX CIUTaiH-QyHKLIN ab0 MPOCTOo crulaiiHiB.

OcTraHHIM YacoM CIUIaHHM 3HaXOISTh BCE OlNbIIE 3aCTOCYBaHHS y PI3HHX Tay3six
HayKd Ta TexHiku. Haiiuacrinie BOHM BUKOPUCTOBYIOTBHCS JUIS OIKCY 3aJIeKHOCTEH
CKJIaIHOTO BHUAY, Y KOMITIOTepHiM rpadini Tomo [4]. Takox cIutaiiHu Bigomi sIK
XOpOUIMMHU HAaONIM)KYIOUMMHU BJIACTHBOCTSIMM ~ TaK 1 TIPOCTOTOIO 1 €(EeKTHBHICTIO
PO3paxyHKiB.

Knacu moniHOMianbHUX CIDIaWHIB HaOYJIM LIMPOKOrO PO3MOBCIOJDKEHHS SIK amnapar
HaOMKEeHHsT (YHKITIH.

[Ipore nmoniHOMiaNbHI CIUTAHHU MArOTh PsIIl HEJOMIKIB, SIKI IEBHOIO MipOIO CTPHUMYIOTh
iX 3aCTOCYBaHHS Yy PIi3HUX 3a/Jayax HAyKd 1 TeXHIKH. J[0 TaKuX HEHOJNIKIB CIiI BiIHECTH
CKJIaJIHICTh TIOOYIOBM CIUIaliHIB BHCOKMX cTemneHiB.Tomy ocoOiuBYy 3alliKaBIIEHICTh Yy
TENepillHii Yac CTaHOBIATH HOBI KiacH (yHKIIH, SIKI MAlOTh IepeBard MOMIHOMiaIbHUX
CIUTAafHIB 1 € BIIBHAMU BiJl HEJOMIKIB MOJIHOMIAJFHUX CIUTakHIB. J[0 TAaKUX HOBHX KJIAcCiB
(YHKIH CITijl BiTHECTH KJIACH TPUTOHOMETPUYHUX CILUIAHHIB.

Marepianu i meToan
J1y1s1 BUSIBJIEHHS BIUIMBY TJIJIKOCTI IHTEPHONALIHHNX TPUTOHOMETPUYHUX CIUIaHHIB Ha

MOXMOKY IHTEpPIOJAIIl 3aCTOCOBAHO TEOPCTUYHE JOCHIDKCHHS Ta MaTeMaTHYHE
MOJIC/TIOBaHHS B TporpaMHOoMy makkeri Mathcad. 3amaBamu N By3/diB 1HTEPIOJAILI,

. . . —1
N=2n+1, ne n=1,2,..., KpOK piBHOMIPHOI CITKU h = 27;17 ,ae i=1,2,..., N . 3agaBanu

¢yHkuito f(¢) Ha [0,27:]. OO0uuncnoBany 3HaueHHs1 QyHKIIT y By3iax iHreprnosmii. [lo

IUX By3Jax OyAayBajdl TPUTOHOMETPUYHHMN I1HTEPHOJSALIAHUN CIUIAHH 1 TpU pi3HOMY
3HAYEHHI apaMeTpa » OOYHCITIOBAIIM MMOXUOKY IHTEpPIIONSII.

Pe3ynbTaTtn Ta 06roBOpEeHHs

B pmaniii  pobori  jmocHiKyeTbcs — BIUIMB — quepeHIlialbHUX  BJIACTUBOCTEH
TPUTOHOMETPUYHHX IHTEPIONIAIIHHUX CIUTaliHiB [ 1] Ha MOXUOKY 1HTEPIOIALI.
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PosrisHemo dynkiito f(f) Ha [0,27:]. 3amamo N By3iiB iHTepronsmii, N =2n+1,
. . . [ —1
ne n=1,2,..., KpOK piBHOMIpPHOI CITKU /i = 27:17 ,aei=12,..,.N.

OO0uncioeMo 3HaueHHS QYHKIIT y By3Jiax iHTepnomsiii. Byayemo TpuronoMmerpuyHuii
iHTeproNsAuiiHuiA crutaiid [ 1], skuit mae Burmsn (1).

[Tapamerp » BH3HaYae MIaJKIiCTh CIUIAIHIB, OCKUIBKU TPUTOHOMETPYHI CIUIAHHU 7 -OT0
MOPSIIKY MarOTh a0CONIIOTHO HemepepBHY moxiany ( 7 -1)-oro mopsaxy (r =1,2,...).

ToMmy mpu NpakTUYHOMY BHUKOPHCTaHHI LUX CIUIAiHIB IOcTae 3ajada Ipo BHUOIp
TOpsiJIKa CIulaifHa 1 Horo IIIMB Ha MOXUOKY iHTEePIIOISIIII.

S, (f+Ay1) = “7°+ >, (M) [ @5 (1, N,1) + 5,9, (. N,1)],
k=1

re @ (r,N.1)= cos kt i cos(mN +k)t +cos(mN—k)t

+ + r+ (l)
ke mN+k)r : (mN—k) :

(mN +k)t sin(mN —k)t
r+l (mN—k)

= 1
[ak r.N) ] k”‘ +Z +

m=l mN+k)r+l (mN—k)r+l

r+l ’

) smkt 2, | sin
Wi (7, N, t +
( Ok ; mN+k)

a, =ﬁ;f(ti), a =ﬁ;f(m>coskn :

2 N
=— t.)sinkt, ,
N;f( ) ,

ne k=1,2,...,n,r- crenidb CIjaiHa.

PosrnsineMo Bumazok, Komu B posi HaOmwkeHoi (yHKIIT BHOHMpanach (QyHKIs
f(y=sin¥t, t€[0,2z]. Ha sigpisky [0,27] s3amaamu 9 Bysnmi iHTepmomsuii i
3HAXOJWIN 3Ha4eHHs (QYHKINT B UX By3saX. [1o nux By3iax OyayBajill TPUTOHOMETPHYHHUN
IHTEePHOJALIMHAN CIJIaiH 1 PU pi3HOMY 3HAYEHHI Mapamerpa » OOYHCIIOBAIM MOXUOKY
inTepnosuii (puc.1, 2). B pe3ynpraTi HMOpIBHSHHA LIHMX TOXWOOK BHUSBWIOCH, IO i3
301IBIIICHHSAM MOPSIIKA CIUIaiiHa MoXuOKa iHTeproALii 30ibiryBanacs (Tabmums 1).

Ile mosicHIOETBCS THM, IO NPU 3aCTOCYBaHHI TPUTOHOMETPUYHHUX CIUIAHHIB JUIS
HaOmwkeHHs (QyHKOIH B 3arallbHOMY BUNAAKY Ha KIHIAX BiApi3ka IHTEPIOJISLii
criocrepiraeTbes BijoMe sipuiie 1'i60ca, sike CyTTEBO BIUIMBAE HAa TOYHICTh HAOIMKEHHSL.

0.07 0.08

0.03 003 I(\\ /.-"\.\
(T(5, )-1(1)}- 0.01} (T8, th- fI{t)- 0.01 U/\UAU l\
- 005 s
o \
-0om
! 1
Puc. 1 Iloxn6ka inTepnoasinii npu » =5 gas  Puc. 2 Iloxuoka inrepnonsiuii npu » =8 s

Qynkuii f(¢) =sin ¥ ¢ dynkuii f(¢) =sin ¥ ¢
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B inmomy npukiani posrispanack GyHkmis f(f)=t+1, t € [0, 27:] . Sk 1 panime Ha
BIZIPi3Ky [0,27:] 3amaBaid 9 BY3JIB IHTEPIOJALIT i 3HAXOAWIM 3HAUYCHHS (YHKIT B IHX

By3iax. Ilo mux By3max OyayBaJud TPUTOHOMETPUYHHUH IHTCPHOJSIMIMHUN CIUIaliH 1 B
3aJIeKHOCTI Bij MOpSI/IKa CIUIaliHa 3HAXOAWIN MOXUOKY inTepmomsuii (puc.3, puc.4). Sk i B
nornepeTHbOMY TPUKIAJl, B PE3yJAbTaTi MOPIBHSHHSA LUX IOXHOOK BHSBWIIOCH, IO 13
30LIBIICHHAM TIOpSAJKa CIUIaiiHA [MOXWOKA IHTEPHOJAIIl TaKoK  30UIbIIyBaNach
(Tabmura 1).

0.14 015

0.ov 0.07

[_:T§5,t8)_f1|_jtn 0 ngB,tBJ— FIft)) 0
- 007 - 007

- 014 - 015

1 t
Puc. 3 Iloxubka inTepnonsiuii npu r =5 Puc. 4 IToxu6ka inTepnoasuii npu » =8
nast pynxuii (1) =¢+1 nast pynxuii (1) =¢+1

SIKII0 K PO3TIISIIATH CEPEIHI0 YACTHHY BiApi3Ka, TO MOXKHA CIOCTEPIraTH MOCHICHHS
BIUIMBY siBUINA ['i00ca Ha cepenuny Biapizka intepronsmii (Taomurt 1).

Ta6auns 1
3ajie:kHiCTh MOXMOKH iHTepnoJsA Uil Bi mopsAaKy ciuiaifHa
DyHKuist Hopsinox IMoxnbka inTepnonsiuii Ha Ioxubka inTepnonsuii B
CILIaifHAa, KIHISIX Bigpizka cepeamHi Bigpizka
r
3 0,086 0,023
: 5 0,1 0,039
t)=sin },t 2 2
J(0)=sinj 8 0,105 0,052
10 0,107 0,053
3 0,125 0,035
5 0,145 0,048
=t+1 2 2
J@O=t 8 0,155 0,072
10 0,165 0,083
B1CHOBKM
Posrmsinyro 3amavy iHTepHomAmii, KOIM B poii HaOIK Y040l byHKIiT

BUKOPHCTOBYIOTBCS TPHUTOHOMETPHYHI cIulaiiHu [1]; JOCIHIPKEHO BIUIMB BJIACTUBOCTEH
[JIQ/IKOCTI CIUIaliHIB Ha IMOXHOKY IHTEPITONSIIT SIK Ha KIHIIX TaK i Ha CepeArHi BiAPI3Ky Ha
TECTOBUX MPHKIAAaX 1 BCTAHOBJICHO, IO i3 30LIBIICHHAM MOPSAKA CIUIaliHA MOXHOKa
IHTepIOJIALIT 301TbIIyeThCA. 1{e MOSICHIOETHCS THM, IO i3 301IBIICHHAM MOPSAAKY CILIAHY
TTOCHJTFOETRLCS IIKIUTMBUH BIUTUB siBUINA ['160ca.
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Introduction. The most effective methods to keep
working of complex technical facilities, independently of
the presence of these defects, are of technical diagnostics
and forecasting.

Materials and methods. It was used diagnosis and
prediction model, based on statistical data and analytical
processes of change dependency properties of concrete
materials. It was definited individual reliability indices
based on technical parameters for each of them.

Results and discussion. Each company has its own
individual combination of factors chaotically changing
operational and reliability characteristics of the object and
makes unpredictable chain of causality development of the
same defect in the same objects. Account of individual
reliability indices based on technical parameters in
existing models diagnosing and forecasting and
implementation of a comprehensive health evaluation
facility will increase calculation occurrence of defects in
the early stages of their development and improve the
schematics for their prevention and elimination of each
individual object.

Conclusions. Personalisation methods of technical
diagnostics and technical forecasting can increase improve
anticipation of defects in the early stages of their
development and allow better decisions to eliminate them
for each individual object.

V]IK 663.126

EkcnnyaTauiHa HagiMHICTb CKNagHuX

eHepreTMyHux o6'ekTiB

Banepin CamcoHoB, Onbra Xso06ucroBa,
Onbra MasypeHko, AHApiu TapaH

HavioHanbHmid yHIBEDCUTET Xap4yoBux TexHosoriv, Kuis, YkpaiHa

——Ukrainian Food Journal. 2013. Volume 2. Issue 4 — 575



Processes and equipment of food productions

Introduction

Complex technical and energy facilities, which depends on the efficiency of
implementation of the most important and dangerous enterprise production functions used
in any branch of human activity. Loss of efficiency of these facilities may entail large
economic losses in addition to fires, explosions, contamination territory harmful substances,
accidents with fatalities.

Complex energy and technology objects are usually designed for prolonged use, so
they are subject to stringent requirements for reliability, according to which they must be in
working condition only a certain period of time. Because of structural complexity of these
objects, consisting of thousands of individual elements to support their continued
operability pretty difficult. Furthermore these objects are usually operated by a designated
period longer because due to their high cost they have a specific number of units of the
consumer units. And the increase in the operational period in turn leads to an increase in the
likelihood of the causes of major industrial accidents or disasters.

Complex technical and energy facilities usually are elements of the entire production
system and have complex relationships with upstream and downstream of its levels, which
also affect their performance.

Since these objects are mostly automated, we can not exclude the impact of their
performance of the human factor. Decision to terminate the operation of complex technical
and energy facilities to decommissioning or repair work is taken by the operator. This
means that the timely termination of operation of the facility in order to prevent accidents it
affects both the completeness and accuracy of the information about the state of the object
components, and operational competence of the staff. Therefore, one of the most important
ways to increase the reliability of complex technical and energy facilities are of technical
diagnostics and forecasting , allowing to anticipate the problem and provide the most
complete information exploiting the staff.

Materials and methods

Modern systems of technical diagnostics and forecasting are narrowly focused or
complex automated software and hardware, organizing science-based operation of complex
technical and energy facilities in the face of uncertainty associated with limited information
because of the large number of factors affecting their performance.

Evaluate the effectiveness of the forecasting process the following indicators:
reliability prediction, forecast time algorithm implementations, the cost of implementing
these algorithms , as well as the forecast cycle, which refers to the period of time for which
the forecast has practical meaning. You can select the following cycles forecasting:

e period of obsolescence of equipment (industry level forecast);

e periods decision to stop, for transfer to the reserve and organization equipment

repairs (planned, current);

e  maintenance periods.

Evaluated the effectiveness of diagnosing the following indicators:

e the accuracy of the diagnosis, is a measure of certainty of decisions on the state of

the object;

e volume diagnosis, which refers to a list of parameters to be monitored;

e completeness of diagnosis, characterizing the degree of coverage of all parameters;
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e time of diagnosis, depth diagnosis, meaning the accuracy of determining the place
of the defect;

e cost of diagnosis;

e degree of automation of the diagnosis.

Information received from the diagnostic systems, makes it possible to assess the actual
state of a complex object and predict its possible changes. It is important to keep up with
forecasts of information to a specific moment of the decision.

Today there are many software and hardware systems, which are based include the
following diagnostic prediction model:

e model using the theory of similarity;

e probabilistic diagnostic models: diagnostic model of disorder, functioning model

diagnostics tools based on usage modes;

e spending pattern of the resource;

e forecasting model equipment condition: analytical prediction model, probabilistic
forecasting model, using classification methods for predicting the lifetime of the
equipment.

All these models are based on statistical data, which are small and censored sampling
and analytical processes of change dependency properties of specific materials (corrosion,
wear, fatigue, fracture, etc.). Statistics provides summary data just about the most unreliable
elements and nodes structure, while analytical ignore combination action of internal and
external factors affecting the changes in the properties of materials. This means that these
methods initially incorporated error, and it is impossible to put a fairly accurate diagnosis in
determining and predicting performance of a specific object.

Virtually every complex technical and energy to work in special environments.
Therefore, the definition of individual reliability indices based on technical parameters
(design characteristics, forms of dynamics occurring in the object workflow, his regime
parameters, characteristics of the working fluid, the selected configuration of the
measurement and control process parameters, relationships with adjacent objects, etc.) for
each of them will significantly reduce this uncertainty and increase the ability of these
methods to anticipate trouble in the early stages of their development.

Results and discussion

One example of a complex technical and energy facilities are refrigerator-compressor
units, which are widely used in enterprises of meat and dairy and fish industries because of
compliance technology cooling, freezing and storage of products and semi-finished
products in these enterprises depends on presentation, quality and quantity losses during
manufacture of the product itself, as well as the safety of the state depends on food stocks.

Compressor unit (compressor, built maslorazdelitel, oil cooler, oil pump, economizer
control board) compresses a refrigerant and pumps it into the condenser. The controller
displays the data from pressure sensors installed on the suction and discharge piping,
performs management and regulatory capacity of the discharge piston lubrication system
controls. Compressor units are equipped with shut off valves and check valves and suction
and filter by suction. On the discharge pipeline built pilot pressure regulator that acts as a
pressure control condensation in winter.

Same one of the most dangerous causes of failure of the compressor of the refrigeration
unit is its operation mode to "wet steam". In this mode, the suction side of the compressor
are not fed dry or superheated steam, and the steam vapor in the form of a mixture with
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liquid droplets. Since the liquid has almost completely compressed, its presence can lead to
water hammer in the compressor cylinder, and in the presence of erosion-corrosion wear or
fatigue compressor-even to its depressurization and destruction. Level of material wear of
the compressor is only an individual characteristic, due to differences in operating
conditions. This means that the prediction of its performance shall be solely based on the
results of technical diagnosis is considered compressor [1].

One of the conditions to ensure the smooth operation of refrigeration and compressor
plants is a continuous supply of electricity, which in turn depends on the reliability of
operation of generators. The main part of the electricity comes from heavy duty generators
operating under variable load curve sharply modern power systems, so reliability indices
for each of the power purely individual.

But since each company has its own, individual combination of factors affecting the
performance parameters of the basic units and construction elements and chain
development defects, and the chain of causality development of the same defect in the same
objects can be changed.

By analyzing statistical data about failures identified the main components and design
elements for each type of complex technical and energy facility, from which performance
depends largely on performance of the entire object and which accounts for most of the
defects, as well as the chain of causality development most defects.

The main components are generators rotor and stator cooling system performance
depends on the following parameters: the current in the stator windings and rotor bars
heating temperature, flow and temperature at the inlet and outlet of the supply unit, etc.
Since interruptions in their work are not allowed to prevent sudden stops, they, like any
complex technical and energy facilities are designed so that they are dominated by mostly
developing defects, which are complex in their development and the flow time which is
determined by the actual characteristics of the object and conditions of its exploitation.

Difficulties in the development of these defects is one defect that entails the emergence
and development of another or several other defects due to many factors chaotically
changing operational and reliability characteristics of the object and contributing
unpredictable chain of development. Therefore anticipate defects in the early stages of their
development and make the right decisions for their elimination is not possible without the
use of technical diagnostics and forecasting.

Modern systems of technical diagnostics and forecasting is an automated software and
hardware , allowing to organize evidence-based operation of complex technical and energy
facilities in the face of uncertainty associated with limited information. Today there are
software and hardware as "Neva-ASKDG" and "Vidas" allow generators anticipate defects
in the early stages of their development and predict the development of adverse events over
time.

But the above complexes provide diagnosis and prognosis of only vibration or thermal
parameters, due to the fact that most of the defects is connected directly to the flow of these
processes. But their combined effect on the object they allow more efficient use of power
generators and significantly improve their operational reliability by reducing the amount of
vibration and thermal defects during his direct exploitation through their prevention. The
principle of prevention of the defect in all modern technical diagnosis and prediction based
on a comparison of the diagnostic parameters obtained with the standard, they received the
same time testing the technical documentation or the manufacturer, and the slightest
discrepancy which, subject to approval, said of the birth defect. And as they predict the
remaining time to failure of the object as a whole , taking into account the defect has arisen
and, while maintaining the specified operating parameters.
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But, according to [(6)] technical evaluation of generators using compartmentalized
modern systems of technical diagnostics and prediction is not accurate. This is due to the
fact that the construction of the standard by holding them the same tests and the
determination of the technical state during operation of power generators can easily be
mistaken in identifying the least weak node or element due to negligence and the
undercount of all available at the time of inspection defects. Therefore, the evaluation
should be comprehensive, and this requires preparation and accumulation of complete and
accurate diagnostic information over a long period of its operation and increase the
diagnostic procedures for the determination and prediction of technical condition of the
power and determination of its actual residual life .

Developed and developing new methods of technical diagnostics and forecasting
performance generators limited amount available to them because of diagnosed parameters
reliability characteristics of the object itself, which clearly limit the number and location
embedded in the structure. On this basis, for the implementation of more refined diagnostic
procedures and systems of testing, with the primary information systems technical
diagnostics and forecasting.

As a first approximation for the solution of prediction methods is desirable to use
online analytical processing OLAP. However, it should be noted that the methodology
OLAP operates averages and only allows you to check in advance formulated hypotheses .
To build a comprehensive and , most importantly, an individual assessment of the forecast
should use other technologies, such as one of the technologies Data Mining - Data-driven,
to automatically build a model of behavior based on the information about the normal
behavior of the system . Combination of developed and develop [2, 3, 4] allows us to find
methods different sets of anomalies, since they have the following number of advantages:

e do not require a priori knowledge given about the system;

e allow you to set and monitor the relationship between the large number of

parameters;

e capable of detecting the collective and contextual anomalies [1];

e able to process the data in real time and react very quickly to the appearance of

anomalies, etc.

Conclusions

Schematics for the prevention and elimination of defects in developing each individual
object must be unique. And for this purpose with a view to making the right decision about
when and how to address emerging defects must be a sufficient amount of information
about the health of the objects themselves, which should provide a system of technical
diagnostics and technical forecasting.

Personalisation methods of technical diagnostics and technical forecasting a specific
object can significantly improve the diagnosis and prediction of performance of complex
technical and energy facilities by preventing the emergence of defects in the early stages of
their development. A cancer also allow better decisions to eliminate them for each
individual object due to customize circuit solutions.
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Introduction. Mathematical model of the drying
process of dairy products, which takes into account static
and dynamic characteristics of the drying process, it is
necessary for the automated control system of spray
dryers.

Materials and methods. Universal programming
languages and specialized algorithmic languages for
situational descriptions of objects and modeling
algorithms for compiling simulation models was used.

Result. A mathematical model based on the equations
of material and thermal balance, taking into account the
static and dynamic characteristics of the process of drying
of milk and dairy products. During the development of
process automated control system of drying of milk and
dairy products in spray dryers, you must provide the
desired humidity of the product and output of the
installation. For a choice of optimum structure of
inhomogeneous and non-stationary flow of materials in
technological system of milk production should use a
complex simulation model of production, reproducing the
various alternatives on a computer for evaluation of their
optimality on yield and quality of finished products,
rational use of raw materials and optimization of
technological regimes.

VIIK 664

MaTteMaTtnuyeckasa Moaesb ynpaBieHuUsa
pacnbiintesibHbiMU CYyLLU/1bHbIMU YCTAHOBKAMM

HaTtanba LLinsHoBa, AnmHa OctaneHko, KoHcTaHTMH KonsizoB

MockoBckuii I ocyAapcr BEHHbIV YHUBEPCUTET TEXHOJIOMU U yrpaB/IEHNA

umern K.I. PasymoBckoro, ¢maman B r. Meneyse
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BBeaeHue

C MOMOIIBIO CPEICTB BBIYMCIIUTEIBHON TEXHHKH MOXKHO CO3/1aBaTh MOJEIH CaMBIX
Pa3HOOOPa3HBIX CHCTEM, ONMCAHNUE KOTOPBIX MOJKET OBITh HE CBS3aHO C alre0panyeCKUuMH
win  aupdepeHInaIbHBIMA - YPABHEHUSIMA W CBOAMTCS K MAIIMHHOM HMMUTAIMH HX
(YHKIIMOHUPOBAHUS B aJITOPUTMHIECKON PopMe.

IIpu pa3paboTKe aBTOMATH3MPOBAHHOW CHCTEMBI YIPABJIECHHUS IPOLECCOM CYIIKH
MOJOKA M MOJIOYHBIX MPOAYKTOB B PACHBUIMTEIBHBIX CYIIMIBHBIX — YCTAHOBKAaX
HEOOXOAUMO OOECIEUnTh 3aJaHHyI0 BJIKHOCTh MPOAYKTA M IMPOM3BOAMTEIBHOCTD
ycTaHOBKM. IIpM aBTOMATH3UPOBAHHOM YIPABJIECHWH CYIIMIBHONH YCTAHOBKOM MOXKHO
BBIJICIIUT J[BA OCHOBHBIX PETYIMPYEMBIX MapaMerpa: BIAKHOCTh MOTOBOTO MPOAYKTA Ha
BBIXOJIE M3 CYINIWJIBHOW OallHH M TEeMIepaTypy TIOpsAYero BO3AyXa Ha BBIXOJE U3
kanopudepa.

Llesnpto HacTosIel pabOTHI SBUIOCH CO3JaHHE MATEMATHYECKOH MOJENH HAa OCHOBE
ypaBHEHHH MaTepUalbHOr0 M TEIUIOBOrO OajaHca, yYWTHIBAIOIIAS CTAaTUYECKHE W
JMUHAMHYECKUE XapaKTEPUCTUKHU IPOIECCa CYIIKM MOJIOKA U MOJIOYHBIX MPOTYKTOB.

MaTepuanbl 1 MeTOoAbI

Hcrnonb30BaHO HUMUTAIIMOHHOE MOJIETTUPOBAHUE, 3AKITIOUAIONIEECS B BOCTIPOU3BEICHIUU
Ha OBM nmoBemeHusi  ympaBiiieMOM — MPOW3BOACTBEHHOHW  CHUCTEMBI,  CIOXHBIX
TEXHOJIOTUYECKMX  KOMIUIEKCOB W MPOLIECCOB, HE  TOJIAIOIIUXCS  MPSIMOMY
SKCIIEPUMEHTAIILHOMY HCCIIEIOBAaHUIO WIIM aHATMTHUECKOMY perieHuto. J[is coctaBieHus
MMUTAIMOHHBIX MOJIeNied Hapsay C YHHUBEPCaJbHBIMU S3BIKAMHU TPOrpaMMHUPOBAHUS
MPUMEHSIIOT ~ CTIENUaJIU3UPOBAHHbIE  aJTOPUTMUYECKHE S3BIKA IS CUTYaI[MOHHOTO
onucaHus 00BEKTOB U aJITOPUTMOB MOJICITUPOBAHUS.

Pe3ynbTaTtbl U chymneHue

B mporecce mpou3BoACTBA CyXMX MOJOYHBIX TPOAYKTOB 3HAYECHUsI IapaMeTpoB
TEXHOJIOTMYECKOTr'0 MPOLIECCa MOT'YT U3MEHSTHCS, BHI3bIBAS OTKJIOHEHUS! OT HOPMaJILHOTO
pexxuma (periamenra). [lomnmepikaHue mNapamMeTpoB TEXHOJIOTHYECKOrO TIpolecca B
JIMara3oHe 3aJaHHBIX 3HAYEHUH BBINOJHAET CUCTEMa aBTOMATHYECKOTO PEryJUpOBaHUS
(CAP). B nHamiem ciyyae 00bEKTOM YIpPaBJICHHS SIBISIETCS CYIIWIbHAS YCTAHOBKA, KOTOpast
COCTOWT M3 CYNIMJIbHOW OamiHu u xanopudepa Uit IoIorpeBa Bo3ayxa.

SIBIieHnE BBICYIIMBAHUS BJIaYKHBIX IPEIMETOB HIMPOKO PACIIPOCTPAHEHO B IIPUPOJIE U B
ObiTy. OOBIYHBIM HOCHUTENEM IIpoLiecca CYIIKH sIBJIsIeTCS BO3AyX. UeM Bblle TeMIieparypa
BO3/IyXa U €r0 CKOPOCTh, TEM CYIIIKa IPOTEKaET HHTEHCUBHEE.

B MOI0OYHOM MPOMBIIUICHHOCTH JUTS CYIIKA TPHMEHSETCS YUCThIH BO3MyX. B oTinuune
OT BBINAPUBAHUS, KOTOPOE OCYIIECTBISIETCS IOJ BaKyyMOM, CYIIKa BeIETCs OoiblIel
YacThl0 NpH aTMOC(EpPHOM [aBlieHWH. Biara mpH cymike MOTJIOMIAeTCs W YHOCUTCS
B03/1yxoM. KonuuecTBo morionieHHoOH BO3JyXOM BJIard 3aBUCHUT OT CBOMCTB BO3/yXa M €ro
CIOCOOHOCTH PacTBOPSTH BOJSHBIE MapPhI.

[Ipn KOHBEKTHMBHOHM CyIIKE BO3AyX HE TOJBKO MOIJIOMIAET M YHOCUT BIary, HO U
OJTHOBPEMEHHO SIBJISIETCS WMCTOYHHKOM TeIUla, KOTOPOe HEOOXOOUMO Ui TOrO, 4TOOBI
MPEBPaTHTh BOAY B Map. JTa IBOHCTBEHHAS POJIb BO3/yXa B KAUECTBE BJIATONOTIIOTUTEINS U
TEIUIOHOCHUTENS  TPEONPEAeysieT IOCTPOSHHE MaTeMaTHYecKod Mopaenu o0beKTa
ynpasienust [[opoatiok B.U. (1999), Ilpoyeccer u annapamer nuwesbix npouzsoocms,
Mocka, Komoc], [ 3].

582 ——Ukrainian Food Journal. 2013. Volume 2. Issue 4 —



—— Agmomamu3aauisn mexHoA021UHUX Npouecie ——

Jnst  BBIOOpAa ONTUMANBHOW CTPYKTYPBI HEOMHOPOTHBIX W HECTAIl[MOHAPHBIX
MaTepUATBHBIX TIOTOKOB B TEXHOJOIMYECKON CHCTEME MOJIOYHOTO IPOM3BOICTBA CIIEIYET
HCIIONB30BaTh KOMIUICKCHYI0 MMUTAIIMOHHYIO MOJETIbh MPOM3BOJACTBA, BOCIPOHU3BOISIIYIO
pa3IUuYHBIC albTCPHATHBHBIC BapuaHThl Ha OBM IS OIEHKM HMX ONTHMAJbHOCTH II0
BBIXOJly W KAaueCTBY TOTOBOWM MPOMYKIMH, PAIlMOHAJILHOCTH HCIIOIB30BAHUSA CHIPbS U
ONTUMU3AIIUH TEXHOJIOTHICCKUX PEKUMOB.

Co3naHue MaTeMaTHYECKON MOJISITH MPOU3BOACTBEHHON JCATEIBHOCTH MPEATIPHUATUS C
BOCIIPOU3BEJICHUEM PAa3JIMYHBIX TEXHOJOTHUCCKUX CHUTYAIlWi, BO3HUKAIOIIUX B MPOIECCE
KOMILIEKCHOM TIepepabOTKU CHIPhs B 3aJaHHBIA aCCOPTUMEHT MPOAYKIIUH, Oa3upyercs Ha
CIIEIYIOIIMX OCHOBHBIX TIPUHIIUTIIAX:

- aJeKBaTHOC OTPaXKCHHE CTPYKTYpPHl CBOMCTB M OCOOCHHOCTEH KOMILIEKCa
TEXHOJIOTHYECKUX  TPOIECCOB €  BOSMOKHOCTBIO  BAapbUPOBAHUSA  IapaMETPOB
BOCIIPOU3BOIUMBIX POIIECCOB B UCCIICIYEMOM 00JIaCTH;

- MakKCHMaJbHOC WHCIOJNb30BaHME amnpHoOpHOW uHOpMamuu 00  00BEKTe,
oOecrieynBaroiiee BO3MOXKHYIO Ha 3Talle MOICIUPOBAHHUS HH()OPMAIMOHHYIO pasrpy3Ky
oreparopa B MPOIECCEe MPHUHATHS PEIICHHS ¢ ONTUMAIbHBIM pachpeaeicHueM (QYHKITUH
MEX]y YeJIOBEKOM M MAIIWHOM;

- THOKOCTh ¥ CaMOOPTaHU3aIUs MOJICITH C BO3MO)KHOCTHIO OOHOBJICHHS, TOTIOJHCHUS U
YCIIOKHCHUS BBITOTHICMBIX () YHKIIUH;

- peanmmzanusg Mozaeinu Ha OBM c momompio makeTra WIM CUCTEMBl MPUKIIAJIHBIX
MporpaMM C MHOTOYPOBHEBOH, HEpapXUUECKOW MOIYJIBHOW CTPYKTYPOH yIpaBJICHHS
COBOKYITHOCTBIO ~ MOIYJIEH, KaXKAbIA W3 KOTOPBIX OCYIIECTBISACT 3aKOHYCHHOE
npeoOpa3oBanue uHpopmarmu [2].

[Iporece CymIKd MOJOKa W MOJOYHBIX MPOAYKTOB OCYIICCTBISCTCS B CYIIMJIBHOU
YCTaHOBKE CJIEAYIOIIMM 00pa3oM.

OunIeHHBIH CBEXHUI BO3AYX C TEMIIEPATYPOH fy U BIArocolepKaHueM d, MoAaeTcs
BEHTHIATOPOM [/ B Kayiopudep 2, Tae Ipu MOCTOSHHOM BJIArOCOACP)KAHUH MOIOTPEBACTCS
JIO TEMIEpaTyphl t; ¥ 3aTeM CHH3Y IMOCTYIAeT B CYIIMIbHYIO OallHio 3, BHYTPH KOTOPOU
CBEpXy Ha BpANAIOIIMN pACHBUIMTCIBHBIA JUCK 4 TaJaeT CryIieHHOE MOJIOKO.
OTtpaboTaBIIUil BO3IYX BRIXOAUT U3 CYIIHWIBHOW OAITHU C TTApaMEeTPaMH £, U d.

CocraBuM ypaBHEHHE MaTEPHAIBHOTO OallaHca Mpolecca CYIIKHU:

GH:G](+(], (1)

rae Gy — KOJMYECTBO BIAXHOIO MaTepHaia, MOJABAEMOr0 B CYNIMIKY C HAayaJbHOM
BaaKHOCTBI0 Wy(%), KI/c;

Gk — KOJIMYECTBO CYXOr0 MaTepHaya, BBIXOISLIET0 M3 CYINIWIKH C KOHEYHOM
BIaKHOCTBIO Wi(%), Kr/C;

U — KOJIMYECTBO y/IaJeHHOM U3 MaTepuaa BIaru, Kr/c.

Jlpyroe ypaBHeHHE MAaTepuajbHOTO OajaHca MOXHO HAIMCaTh, BOCIIOJb30BABIIUCH
TEM, YTO KOJIMYECTBO CYXOr0 BELIECTBA B MATEPHUAJIe BO BPEMS CYLIKH HE U3MEHSIETCS.

G, (1—EJ=GK (1—ﬂj )
100 100

Komounupys (1) u (2), moayduM KOJIUYECTBO YAAISIEMOH BlIaru
WH — WK

U=G, 1"k
100 W,

nimn
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. M (3)
100-Ww,
CocraBuM TabJIMIly MaTepHaIbHOrO OajlaHca CYNIMIBHOW YCTAHOBKH, IOJIaras, 4ro Ha
CylIKy mogaercst L Kr/c cyxoro Bo3ayxa.

U=G

Tabauna 1
MarepunaJjibHbIii 0ajlaHC CYLINJIBHOM YcTaHOBKH npH L Kr/c cyxoro Bo3ayxa

IIpuxon, kr/c Pacxopn, kr/c

Cyxoit Bo3ayx L Cyxoit Bo3ayx L

Brara, conepxamasicst B cBexeM BO3IyXe, Buara, conepskarasicst B oTpaboTaBIieMm
Ld, 102 Bo3ayxe, Ld, 102

Brnaxxusiii MmaTepuan Gy Bricymiennsiit matepuan Gg

CnoxuB BXOJAIIUE U BBIXOAAUINE KOJINYECCTBA, MMOJTYIUM
L+Ld,- 107 +G, =L+Ld, 10" + G, , 4)
nimn
G, -G, = L(d,~d,)-107
OTKy/ia C y4eTOM KOJIMYECTBO y/IaIseMOii BIIaru PaBHo:

dz B do
=L 1000 ’ ®)
a KOJIMYECTBO pacxoayeMoro Bo3ayxa paBHO
[ _y 1000 ©)
d, —d,
HO}ICJ’II/IB MOCJICAHEC YPABHCHUE HA U, MoJy4Yum
;1000

- , 7
= %)

L . .
3mech [ = E - YACJIBbHBIN pacxoa BO3aAyXa B CYIIMJIBHOU OallHe — KOJIHYECTBO Ccyxoro

BO3/1yXa, PacX0oAyeMOoro Ha yJaJieHue U3 Marepuaia | Kr BIard.

Cnenaem cieayromue JOmyIeHH s

1.CymmnpHyro OamniHiO OyaeM paccMaTpuBaTh KakK OOBEKT C COCPEAOTOYCHHBIMU
rapameTpamH.

2. M3MeHeHue TeMIepaTypsl Bo3ayxa oT T Ha BXoje B CyIIWIbHY0 OamHio 10 T, Ha
BBIXOJIC M3 HEe MPOUCXOIUT 0 TUHEHHOMY 3aKOHY.

3. CryiieHHO€ MOJIOKO MPEBPAIIAeTCcsl B CyX0€ MOJIOKO B TeueHue 1,5-2 cexyH/I.

CocraBUM MOJIENIb CTATHKH TEXHOJOTMYECKOro IIpolecca CYHNIKH MOJIOKa Ha OCHOBE
ypaBHCHUS TEIUIOBOro OayiaHca, NPUYEM MOXKHO IMPEHEOpeYh IOTEepsIMH TEIUIa B
OKPYXKAIOIIYI0 CpEly Yepe3 CTCHbI CYIIWILHOW OalllHW, TaK KaK OHHM IOKPBITHI CJIOEM
TETUI03aIUTHON U30IsImH [3]:

01 +t0; =05+ 0, 3
re:
Q| — KOIMYECTBO TEIUIOTHI, OTJABAEMOE IOCTYNAIONIMM B CYIIWILHYIO OAllHIO
BO3yXOM,
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(), - KOJNMYECTBO TEIUIOTHL, OTJAaBAEMOE IIOCTYIAIOIIUM B CYIIWIBHYIO OallrHio
CTYLICHHBIM MOJIOKOM,

()5 . KOJIMYECTBO TEIUIOTHI, MOJy4aeMOe CyXHM MOJIOKOM B CYNIMIJIBHOM OaliHe,

(04 — KOJIMYECTBO TEIJIOTHI, YHOCUMOE OTPabOTaBIIUM BO3ITyXOM.

[Tpuuem,
0, =1Ll (9)
0: = Guer Ty (10)
03 = GyesTs (11)
0, =LL, (12)

TlIe: ¢; U C; — COOTBETCTBEHHO YJIENIbHAsh TEIUIOEMKOCTh CTYIIEHHOTO U CyXOro MOJIOKa
(/)

[; u I, — COOTBETCTBEHHO YyJeJbHAasi SHTANBIHS BXOJIIETO M YXOISIIEr0 BO3IyXa
(Ax/(xr °C)),

T, u T; — COOTBETCTBEHHO TEMIIEPATypa BXOJSIIETO U YXOSIIEro BO3IyXa.

OcHoOBHasi 3ajjaya CyNIKM — yJaJIeHWEe BJIaTM W3 MaTepuana, 4eMy IMpeIlIecCTBYeT
Npe/IBapHUTeIbHOE TpeBpalleHne 3Tol Biaru B map. Ha 3To pacxomyercst 3HaUMTEIbHAS
YacTh TEIUIOTHl BO3/yXa, YTO B YPAaBHEHHM TEIUIOBOro OallaHCca OTpPa)KEHWsI HE HAILIo.
OO0pa3oBaBimiicss map, HeCyuii B cebe Bce KOJMYECTBO TEIUIOTHI, 3aTPayeHHOH Ha ero
o0pa3oBaHue, MOTJIONIAETCS BO3AYXOM U TEIUIOCOIEp)KaHHE BO3IyXa B ATOM IIPOIIECCE HE
W3MEHsIeTCSl.

Takum 00pa3om, ypaBHEHHE TEIJIOBOIO OaaHca MPUMET BHI:

L[] + GHCZTZZGKCj’Tj +L[2 (13)

Paspemass ypaBHenue (2.2.13) otHocutenbHO T3, MoaydaeM ypaBHEHHE CTATHKU
TEXHOJIOTUUECKOT'0 MPOIIECCa CYIIKU MOJIOKa

n=tbl) St g (14
Ga Gyey

[Jlanee 3anmaBasch 3HAYSHUSIMH TEIUIOPU3MYECKUX MAapaMEeTpoB M BapbHUPYsl MU B
JIOIYCTUMBIX TIPE/IeNax, B YaCTHOCTH PAaCcXOJl CTYIIEHHOTO MOJIOKa MOXKET M3MEHSTHCS OT
450 nmo 1150 kr/u, MOXHO TOCTPOUTH CEMEHCTBO CTaTUYECKUX XapaKTEPHCTHK,
OITUCHIBAIOIINX PA3INYHbIE YCTAHOBHUBIINECS PEXUMBI CYIIMIILHON OalTHu.

B Hacrosimiee BpeMsi XOpOIIO HM3YyYeHBI JWHAMUYECKHE XapaKTEPUCTUKH OOBEKTOB
perynupoBaHusl TNPUMEHHUTEIFHO K MIMPOKO HCIOIB3YyEeMBbIM CYIIWJIBHBIM YCTAaHOBKaM
«Hema — 500y, BKIIIOYaIOMINM B ce0sl CyNIMIIBHYIO OalIHIO U Kanopudep, o KaHaiam:

— «pacxojl CTYIIEHHOTO MOJIOKa — TeMIepaTrypa BO3lyXa Ha BBIXOJE W3 CYIIHJIbHOM
OarHmy,

— «JaBJIeHWE TPEIOIEero IMapa Ha BXoAe B Kayopudep (MapoBoil) — TemrepaTypa
BO3/1yXa Ha BBIXOZIE U3 Kajopudepay.

[IpakTHyecky He U3y4EHHBIMHU SIBJSIFOTCS] IMHAMUYECKHE XapaKTePUCTUKU CYIIMIbHON
OanIHu Kak 00bEKTa PETYIMPOBAHUS U YIIPABIICHHUS 110 KaHAJIAM:

— «pacxofl BO3/lyXa Ha BXOJE B CYIIWIbHYIO OalllHIO — TeMIlepaTypa BO3[qyXa Ha
BBIXOJI€ M3 CYIIMIIbHOMN OalrHmy;

— «TeMIiepaTypa Bo3qyXa Ha BXOJe B CYIIMIBHYIO OAlIHIO — TEMIIEpaTypa Bo3ayxa Ha
BBIXOJI€ M3 CYIIMIIbHOMN OarrHmy;

— «BJI&YKHOCTb CTYLIEHHOTO MOJIOKA — TEMIIEpaTypa BO3yXa Ha BBIXOIE»;

— «TeMIeparypa CrylieHHOr0 MOJIOKa — TeMIIepaTypa Bo3yXa Ha BBIXOIEN.

[losToMy TPOBONWIUCH HCCIENOBAaHUS HA PEAIbHO JEWCTBYIOIIEM OOBEKTE —
cymmiapHON ycraHoBke «Hema-500» 3A0 «Meney30BCKUI MOIOYHO-KOHCEPBHBIM
KOMOHMHAT», B pe3ylbTaTe IOJNy4YeHbl IIEPEXOJAHBIE  XapaKTEPHUCTHKU  OOBEKTa
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perynupoBaHusl IO pPa3MuHBIM KaHanaMm (puc. 1-4), KOTOpble HCIONb30BAINCH B
JaJIbHEeHIIeM JUI HACTPOIMKH MapaMeTpoOB TUIIOBBIX PETYISATOPOB.

o © t,
m’Cll( »

65
66 e

67 ,/
68 v /
69 e

/1
70

30 60 90 120 150 180 Le

Puc. 1. Ilepexoqnast pyHKIMsI CIIHJIbHONM 0allHU 110 KAHAJTY «PAaCX0/ CTYIIEHHOI0 MOJIOKA —
TeMIepaTypa BO3lyXa Ha BbIXO/le M3 CYIIMJIBLHOI OalHm)

U3 rpaduka Ha pucynke 1 BHIHO, 4TO BpeMs 3ala3/bIBaHUS JUIS CYIIMIbHOM
OalIHy 1Mo JaHHOMY KaHany T,=15 ¢, mocrosiHaas Bpemenu T=105 c.

t ¢ t’s T
=°C g »le »

70 ——

68 //

67

66

65 I
60 120 180 248 300 360 t,¢c

Puc. 2. Ilepexonnas GyHKUUs CYIIMIBHONM 0AIIHYU 10 KAHAJY «PacXo/l BO3AyXa Ha BXojle B
CYIIMJIBHYIO 0AIIHIO — TEMIIEPATYPA HA BBIXO0JE M3 CYIUHJIbHONH OamIHm»

U3 rpaduka Ha pucyHKe 2 BHIHO, YTO BpeMs 3ala3/bIBaHUs U CYIIMIbHOM
OanrHu 1o JaHHOMY KaHaiy T,=60 c, mocrosiHHas Bpemenu T=192 c.
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ty, °C t T
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Puc. 3. Ilepexonnas ¢pyHKIUA CyINMIBLHOI 0AlIHN N0 KAHAJIY «TeMIIepaTypa Bo3JyXa Ha BXoe
B CYIIMJIbHYIO 0alIHIO — TEMIIEPAaTypPa HA BLIXO0/E U3 CYIIMJIbHOM GalmHm»

W3 rpaduka Ha puUCyHKE 3 BHIHO, UTO BpeMsl 3ama3AbIBAHUS IS CYIIMIBHOM OAIHU 110
JIaHHOMY KaHaly T,=65 ¢, nmocrossHHast Bpemenu T=90 c.

t, T
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»

t, °C
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152 ..-/

Puc. 4. Ilepexonnasi pynknusi kKanopudepa mo kanaiy «/lapiaenue rpeonero napa Ha Bxojae B
Kajopudep — TeMneparypa Bo3ayxa Ha BbIXoje U3 Kajaopudepa»

W3 rpaduka pucyHOK 4 BUIHO, YTO BpeMs 3ama3ibIBaHHs VIS CYIIMIBHOHN OAllHU 11O
JlaHHOMY KaHany T,=40 c, mocrostHHast Bpemenu T=180 c.

Ha nmanHOM 3Tame HET NPAKTUYCCKOM BO3MOXKHOCTH IMPOBOAUTH HMCCICIOBAHUS II0
KaHajJaM «BJQXHOCTh CTYIICHHOTO MOJIOKA — TeMIlepaTypa BO3IyXa Ha BBIXOIC» U
«TeMIepaTypa CryIICHHONO MOJIOKa — TEeMIlepaTypa BO3AyXa Ha BBIXOJE», TaK Kak
BO3JICHCTBOBATh HA MapaMETPhl BIAXKHOCTh M TEMIIEPATypy CT'YIIEHHOIO MOJIOKa BechbMa
3aTPYJHUTEIBHO.

Jl1st pa3pabOTKH TMHAMHUYCCKONW MOJENIU CYIIMIBLHON OalTHU MPEICTaBUM YpaBHEHHE
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TEIIOBOro OallaHca B BUIE:

do(t
L0 0,0 0ustt-0), (s)
dT, (¢
rae % = Vpc3—() — W3MEHEHHE KOJIMYEeCTBa TeIia B 00beMe CYNIMIBHOW OalrHy,
npuyeM

o 3.
V — 00beM CymUIbHON OalTHu, M,

p — IIOTHOCTH CMECH BHYTPH CYIIMIBHOM GamHu, Kr/m’;

¢ — yZenbHas TeTUIOEMKOCTh CMECU BHYTPH CYIIMIbHOM OamrHu, J[k/Kr;

T — MOCTOSIHHAsI BPEMEHU TPAHCIIOPTHOTO 3aIa3/IbIBaHMs, B CEKYHIaxX (C).

PackpeiBasi mpaByl0 uacTh ypaBHEHHs, MoinyduM muddepeHnnansHoe ypaBHEHHE
IIEPBOTO MOpsAIKa

dT(1)

Vpc +G.c,T,()=L(I, -1,)+G,c,T,(t—71) (16)

O6o3HauuB Vpc uepes k, , Ges — k, , Gyeo — ky, L(1;-15) — k, , mpencTtaBuM ypaBHEHHE
(16) B BuzE
dr (1)

k, +I,T(0) =k + kT, (1 —7) (17)
VYpaBuenue (17) npeacrarisger co00i TMHAMUYIESCKYIO MOACIb CYIIMIBHON OalTHH.
[MpuBenem ypaBHenue (17) K CTaHAApTHOMY BHIY, JUII YEro BOCIONb3YyeMCs

CIEIYIONIMMH 0003HAYCHUSMU:

T=klk,; K,, =k, /k, (18)
YO =T(O)~ky I ky; u(t=7) =T, (t=7) (19)

C yuerom obo3Hayenuii (18) u (19) ypaBuenue oowvexra (17) mpuHuMaeT BUI
T%+y(t) =K, u(t-1) (20)

Ha ocnoBanum ypaBueHus (20), ycTaHaBIMBAIOUIETO B3aHMMOCBSI3b MEXAY BXOIHBIM
U(t) ¥ BBIXOJHBIM )(?) CUTHAIaMU O0BEKTa, MOJYYUM BHIPOKEHUE MEePEeIaTOYHON (YHKIIMH
o0bekTa (CYIWIBLHOM OalTHM) MO KaHaTy YIIpaBIeHUs

-7 s

e

W.(s)=K.,
14 (S) “1+Ts

21

BbiBOAbI

Pa3zpabGorana maremaruueckas MOJEb Ha OCHOBE YpaBHEHHH MaTEpHalIbHOTO H
TEIUIOBOr0 0ajaHca, Y4YHMTBHIBAIOIIAS CTATHYECKUE M JUHAMUYECKUE XapaKTePHUCTHKH
mpolecca CYIIKA MOJIOKa M MOJIOYHBIX MPOMYKTOB. Mozeiab MOXKET ObITh HCIIOIbT30BaHA
npu  pa3pabOTKe aBTOMATH3MPOBAHHOW CHCTEMBI  yHPaBJICHUS PacIbUIATEIBHBIX
CYIIMIBHBIX YCTAHOBOK JUISI MOJIOYHBIX TIPOIYKTOB.
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ABSTRACT

Introduction. The subsystem of technological
monitoring is introduced to improve the efficiency of the
control system of distiller. This subsystem conducts
operational analysis of information, helps in making
control decisions and makes predictions of the control
object.

Materials and methods. To solve the problem of
structural identification we consider intellectual control
methods with modern technological systems of food
production, such as methods of fuzzy logic and linguistic
approximation.

Results. As a result of structural identification of the
system were formulated the rules of fuzzy knowledge base
and the resulting model of the technological process, that
corresponds to the real object.

Conclusion. We formulated rules of fuzzy knowledge
base and the resulting model of technological process that
corresponds to the real object. This allows to increase the
efficiency of the control systems in the food industry and
to reduce the amount of not properly adopted decisions by
the control of complex technological systems, which are
include  certain  uncertainly and  nonlinearity.
Implementation of structural model process identification
allows us to come much more closer to the real conditions
of the object, to determine its current condition and to take
effective solutions in control.
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Introduction

The researching object is a distillation unit, which has an extremely complex system of
interaction between the components and phases, and refers to the complex multiphase,
multi-component, multi-objective and multi-dimensional nonlinear control objects.

The demand for special studies is connected with the growth of information in all fields
of human activity, complexity of structure and significant growth of volumes of collected
data and the necessity to take into account the "human factor", which leads to subjective
decision in control.

The operational analysis of the information obtained in the operation of control systems
should be conducted in order to increase efficiency of control of complex technological
systems of food production. That is the main function of the subsystem of monitoring
process [1]. Furthermore, the subsystem of technological monitoring conducts the rapid
processing of input-output data, forecasts the evolution of the control object, analyzes the
status of the process, conducts the structural and the parametric identification of the model
process, structures and stores the information.

The subsystem of technological monitoring belongs to the systems of decision support
process that are designed to support decision-making processes and creation of the
necessary conditions to improve the process of decision making in control. Thus, the
development of algorithms and models of the subsystem of technological monitoring
process using modern methods of analysis of the information is topical scientific and
technical task.

Materials and methods

The main characteristic of subsystems of decision-making support is that they are
different for each automated system and therefore the composition of the system is
determined by the tasks for each system. The subsystems of decision-making support use
methods of decision-making, neural networks, fuzzy logic and expert systems.

The mathematical methods of decision-making related to the solution of practical
problems in which it is impossible to describe the object as functional or function with
finding one extreme value. These methods are generally real for the objects that take into
consideration physical (a size, a weight), economic (a cost, a resource intensity), technical
(the functions) and other aspects.

The methods used for solving the problems use the intellectual (linguistic) data
processing methods, the fuzzy sets, the neural network theory, the complex systems theory,
the chaos theory, the time series analysis and the methods of system analysis.

The effective analysis of monitoring data is possible when creating the tools of
intellectual data mining, that allows to reveal the internal structure of operational
monitoring parameters. The creation of such "intellectual" monitoring systems and
automated analysis of monitoring data tools improves the effectiveness of the monitoring
system and promotes the increase of the effectiveness in control of the technological object.

Results and discussions

A single generalized system of monitoring is required to increase the efficiency in
control of technological process. This system includes the subsystem of displaying of
technological data on the objects and data presentation subsystem with analytical tasks of
monitoring the state of the process. This subsystem selects the amount of technical data
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from initial technological information required to solve the corresponding problem and on
the situation analysis stage presents the results of processing original data in an optimal
form for the decision. This allows to present for the staff the most important information
more compactly and systematically on specific manufacturing tasks. At the same time, the
simple and straightforward ultimate representation is a complex, multi-stage processing of
incoming technological information and by automating this phase the effectiveness of
controlling of monitoring process repeatedly increases [2].

The industrial SCADA-system solves tasks of typical subsystems. It is displaying data
according to a set of videograms of automation objects. To solving the tasks of the second
type requires the system with another functionality and architecture, that is integrated with
standard SCADA-system. To evaluate the effectiveness of control decisions and to analyze
the production situations in general in the course of work we created an algorithm of the
subsystem of technological monitoring (fig.1).

Methods of fuzzy logic are fundamental in cases of synthesis of mathematical models
on the basis of expert linguistic rules "IF - THEN". The use of these linguistic rules can
significantly reduce the amount of experimental data required for the qualitative
identification [3].

The method of identification of nonlinear dependences using fuzzy knowledge base
consists of two stadiums. The first phase is structural identification. It is a formation of
fuzzy knowledge base, that crudely displays the relationship between input and output
using linguistic rules «IF-THEN», which can significantly reduce the amount of
experimental data required for good quality of identification. Linguistic rules are generated
by the expert or by the result of fuzzy knowledge extraction from the experimental data.
The second phase is the parametric identification of the investigated dependence by finding
such of the parameters of the fuzzy knowledge base that minimize the deviation of the
model and experimental results [4].

In the course of solving the task of structural identification by using fuzzy logic we use
two types of fuzzy models: a Mamdani type of fuzzy model and a Sugeno type of fuzzy
model. During the work we found that for solving problems, where accuracy is more
important in the identification, is the most appropriate the use of the Sugeno type of fuzzy
models, and for those tasks, where more important is the explanation or justification of the
decision, we recommend to use the Mamdani type of fuzzy models [5].

The fuzzy model of time series constructed with the assistance of fuzzy expert
assessments and fuzzy systems is a basis for methods of Time Series Data Mining. This
model is fundamentally being rougher, however, allows to describe behaviour of the time
series as qualitative assessments of changes and fuzzy trends, so in this sense the same set
of time series in different subject areas will have different fuzzy models [6].

In the simulation of fuzzy time series is necessary to determine a carrier, an object of
research and solving tasks. The carrier of fuzzy time series serves original time series. The
object of study is the model of fuzzy time series.

The Mamdani type of model is considered the object of type y = f(x},x),....x,) with n-
inputs X = (x;, x,, ..., x,) and an one output y. The nonlinear dependence "Inputs-Output" is
described with such fuzzy knowledge base:

IF (x1=a1ﬂ) AND (x2=a2J1) AND...AND (x,,=a,,ﬂ)
OR (x1=a1J2) AND (szaQJQ) AND...AND (x,,=a,,ﬁ)
€))
OR (X1:aijﬂ AND (x2=a2Jk) AND...AND (x,,=a,,J»kQ
THEN y=d;,i=1,m ,
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where a@;j, — a linguistic term, which is estimating the variable x; in a row with number
Jp(p=Lk;);

k; — an amount of row of conjunctions in which an output y is estimated by linguistic
term dj;

m — an amount of terms, that are used to assessment the linguistic output variable y.

Sampling of
data
A
y
2 v v
+ - 0
Situationl Situation 2 Situation 3
i [ i
v I v
Forecast in
forward
!
¥ ¥
Forecasted Forecasted
deviations deviations
¥ v
The situation The situation
is non-conflict is conflict
Y
b e
* + ¥ *
Breakdowns of Lack of No confirmation As aresult of
equipment inventories of quality "1 the decisions
I I A III I
B ¥ ¥ + ¥ y -
" | "
y v r
Recommended Operating Situation that
solutions solutions is not solving

Fig.1. An algorithm of the subsystem of technological monitoring Mamdani type of fuzzy model.

Sugeno type of fuzzy model. In Sugeno type of model the dependence between inputs
X = (x;, x, ..., x,) and output y is defined by fuzzy knowledge base in the form:

U N (x=a,,) > y=bo+b,x+b %, +..+b, x, . j=Lm, (2
where b;; — certain numbers.

The identification of the system is reduced to determining the structure and parameters
of the model by the observed data (input and output of the object) and available a priori
information [7].

We make the assumption, that the non-linear dependence which is identified, is
presented by the following sample of data "inputs-output":

X,y )hr=LM, €)

where X,- a vector of inputs,
y, - an output in r-pair and M — a sample size.
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We take appropriate static characteristics of the distillation column as the source of
data for further processing and construction of linguistic rules. Inputs and outputs of the
model we consider as linguistic variables, whose values are chosen from the following

term-sets: {«Low», «Mediumy», «High»} for Xr and

, and {«Low», «Under
F

Mediumy», «Medium», «Over Mediumy», «High»} for output. A formalization of terms we
do by using a symmetric Gaussian membership function (gaussmf):

(x=h)’

Heo=e * @

where x — an element of the universal set; # — the parameter of membership function (a
coordinate of maximum); ¢ - the parameter of membership function (concentration factor).
We construct, for example, a fuzzy model, that identifies dependence of the flow of

y

steam from consumption of wash distillate in spectrum X, €[0.18,0.24], % e€[4,14] .
F
The initial data is a graph (fig.2) and training sample (1.3).
v
T, D
12 3 /2 3| 15 -4
35 o3
’ 115 /2
100 o
10 // / 30 115 130
100 1
! /)
8 //2’ F=85 /(
Y 7/ s A
1’ F=85 {71100
L 115
// /
/ F=35
4 15
80 100 120 F 4 8 12 A
Fx;

Fig. 2. The static characteristics of the rectification column:

a — a dependence of steam flow from flow of wash distillate: 1 — X=0.24, X=500%10" 1' —
Xp=0.18, X;=500%10; 2 — X;=0.24, X=47*107; 2' — X;=0.18, X=47*10; 3 — X;=0.24,
Xo=10%10"%; 3! — X=0.18,X;=10%10"%;

b — a dependence of the selection of rectified spirit from steam flow for different F: 1 — X=0.18,
2 - X=0.21, 3 — X=0.24, 4 —-X=0.27.

The choice of this type of membership function is causing by its simplicity and
sufficient flexibility, as it is defined by only two parameters, which can reduce the
dimension of the optimization task, that arises at the phase of parametric identification.

As a result of visual observation of a graph of identified dependence we formulate
seven rules of fuzzy knowledge base (table 1). That is the end of structural identification
phase.
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Table 1
X V/FX; y

Low Low Low

Low Medium Under Medium

Low High Over Medium
Medium Low Under Medium
Medium Medium Medium
Medium High Over Medium

High Low Over Medium

High Medium Over Medium

High High Over Medium

Dependence between inputs and output in the Mamdani type of model is carried by
using fuzzy knowledge base of such type:

IF (steam flow «Low») AND (substantiality of wash distillate « Low ») THEN (wash
distillate flow «Low»)

IF (steam flow « Low») AND (substantiality of wash distillate « Medium ») THEN
(wash distillate flow «Under Mediumy)

IF (steam flow « Low ») AND (substantiality of wash distillate «High») THEN (wash
distillate flow «Over Medium»)

IF (steam flow «Medium») AND (substantiality of wash distillate «Low») THEN
(wash distillate flow « Under Medium »)

IF (steam flow « Medium ») AND (substantiality of wash distillate « Medium »)
THEN (wash distillate flow « Medium »)

IF (steam flow « Medium ») AND (substantiality of wash distillate «High») THEN
(wash distillate flow «Over Mediumy)

IF (steam flow «High») AND (substantiality of wash distillate «Low») THEN (wash
distillate flow «Over Mediumy)

IF (steam flow «High») AND (substantiality of wash distillate « Medium ») THEN
(wash distillate flow « Medium »)

IF (steam flow «High») AND (substantiality of wash distillate «High») THEN (wash
distillate flow «Over Mediumy)

The fuzzy model is constructed by using fuzzy knowledge base and production
(linguistic) rules (Fig. 3).

8 13 |

7 2 —

6 i 71 ]

5 __/_// __/
___-______—“

4

0.18 0.20 0.22 0.24

Fig. 3. Mamdani type of fuzzy model
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Conclusions

The subsystem of technological monitoring is one of the subsystems of decision-
making support that helps a decision-making person (DM) to solve the uncertain situation
and to make the right decision based on the already established database of rules and
recommendations for the occurrence of a situation or provide solutions that were taken in a
similar situation in the past.

Fuzzy models and algorithms for processing information allow to structure the data and
to forecast the behaviour of the object in the future (for a certain period of time).

The structural identification of the model of process that we conducted allows to
approximate as close as possible to the real conditions of the object operations, to determine
its current state and to take effective solutions in control.

Identification using fuzzy logic conclusion is one of the most effective methods for
constructing models of nonlinear dependencies.

As the result of research we found that the use of linguistic information in the form of
expert rules "IF-THEN" can significantly reduce an amount of required training set for
fuzzy identification. The identification using Sugeno type of model usually provides more
correctness for large size of sample of the experimental data. However, there are difficulties
in the interpretation of the content of parameters of fuzzy model and in explanation of
inference. There is no such difficulty with the Mamdani model type. Its options after
training content are easily interpretable and intuitive for customers of fuzzy model (DM).
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Introduction. Topicality of this article is focuses on
the introduction of smart technologies in the hotels. The
main feature is saving energy and system implementation
guest wishes, when he stays in the hotel room.

Materials and methods. Analysis of modern scientific
works of Ukrainian and foreign areas: automated systems
of monitoring and control, security, energy and resource
saving, providing comfort. Analyzed the legislation of
Ukraine and normative acts.

Results. The structure and the taxonomy of the
intelligent control technology at a hotel and a hotel rooms,
and as well as reasonably economical implementation. The
introduction of smart technology management at the hotel
industry is justified by reasonable, the system pays for
itself in an average of 3 years and in the future carries a
profit. Savings when using the system is characterized by
the ability to reduce the cost of operation and maintenance
of equipment during the entire life cycle of a building by
reducing the impact of human factors and the laying of
control functions for the automation of the building, as
well as through the use of energy-efficient equipment and
management systems engineering annual utility bills down
15 -30 %.

VK 640.412:004.89

BuKopucTaHHSA iIHHOBALiNHOI iHTeNeKTyanbHOoI
TEXHONOrii ynpaBniHHSA B rote/ibHOMY rocnogapcrsi

HOnis Muub, Bita LinpynbHikoBa

HavioHannbHmid yHIBEDCUTET Xap4yoBux TexHosoriv, Kuis, YkpaiHa
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Bctyn

[Ipobnema CTBOPEHHS IITYYHOI'O 1HTEJICKTY I[IKABUTh HAYKOBIIIB JEKiJIbKa JCCATHIITh.
OpHak, TUIBKM B OCTaHHI POKHM OKpPECIWIUCH 00JacTi KOHKPETHOTO 3acTOCYBaHHS Ta
peasbHI MOKIIMBOCTI 1HTEJIEKTYaIbHUX TEXHOJOT1H.

Bci cywacHi TexHomorii OymiBHHITBA NOB’S3aHi 3 MOMYJSPU3aIl€l0 TaK 3BaHUX
«3EJICHUX TEXHOJOriH», TOOTO MO3BOJSIOTH pAlliOHAIBHO BUKOPHCTOBYBAaTH BO.Y,
€KOHOMUTH EJIEKTPOEHEPTisl Ta TEIUI0, MiHIMI3yBaTH BIUTUB Ha HABKOJMIIHE CEPEIOBHUILE
MPOTSITOM  BChOTO TepMiHy ekciuryatanii Oyamiimi. Cepen pI3HOMAHITTS —«3EJICHUX
TEXHOJIOT1H HaWNepCIEeKTUBHINIMMH € IHTENIeKTYyaJbHi CHCTEMHU YIIPaBIiHHS OYAiBIISIMH.
ITix MOHATTSM «IiHTEIEKTyalbHOi OYHNIBJII» PO3YMIIOTH IHTETpAIlil0 PI3HUX 1HKEHEPHHX
CHCTEM 3 €IUHOI0 aBTOMAaTHU30BAHOIO CHUCTEMOIO YIpaBIiHHA. Y Cyd4acHUX OYHiBIISX,
HAaCHYEHHX IH)KEHEPHUM O0JaJHaHHSIM, CHCTEMH aBTOMATH3allii 1 YIIpaBIIiHHS BUKOHYIOTh
¢yHKIIT 3a0e3nedeHHs IHKeHepHOl Oe3NeKn eKCIuTyaTanii OyIiBii Ta BU3HAYalOTh PIBEHb
CTIMKOCTI ()YHKIIIOHYBaHHSI BChOI'O 00'€KTa.

B VYkpaini HadmonmysispHIIIMMU 00'€KTaMu JJIsl BIOPOBADKEHHS 1HTEIEKTYalIbHHX
TEXHOJOTi# € odicHi OyaiBii, OaHKH, TOPrOBi IIEHTPH, F'OTENi, PECTOPAaHH, & TAKOXK 00'€KTH
JIOMaNIHbOI aBTOMAaTH3alyi.

3a ominkamu kommanii YORK International, y 2010 pori o0cAr puUHKY CHCTEM
iHTeNneKTyaapHol OyaiBai B Ykpaini ckmas 200...250 MaH. AonapiB B IiiHaX /I KiHIIEBOTO
KOPHUCTYBaya, 3 mopiuHuM 3pocTaHisaM y 20...25%. Ilonmut Oyne MOCHITIOBATUCS Y MIPY
YCBITIOMJICHHSI IHBECTOPAaMH 00'€KTUBHOI AOIIILHOCTI BIIPOBAIXKCHHS TAKHUX ITPOCKTIB.

B yMmoBax rimobaiizamii Ta pO3BHTKY TEXHIYHOTO MPOTPeCy IHTEICKTYadbHI CHCTEMU
yOpaBaiHHA — HeoOximui  jmius  gudepeHmiamii  3akiagiB  rOTEILHO-PECTOPAHHOIO
rocrmomapcTBa. Y TOTEIbHOMY Oi3HECI Il CHUCTEMH JO3BOJISIOTH ONTHMI3yBaTH Taki
MIPOIIECH, K OYXTaJTepChKUH Ta CKIAJChKHN OOJIK, YIPAaBIiHHA CIY)KOOK MPHAOMY i
PO3MIIIEHHS, CITY)KOOI0 ITOKOIBOK, HOMEPHUM (DOH/IOM, €JIEKTPOHHUMH 3aMKaMu 1 T.4. Y
pecTopaHHii ClpaBi BHUKOPHCTAHHS IHTEJIEKTYyalbHUX CHCTEM JIO3BOJIIE HE TIJIBKH
MIBUIINTY 3PY4YHICTh BEACHHS CIIpaB, ajie W JoroMarae OiIbIll ONepaTHBHO MPOBOJUTH
pO3paxyHOK 3  BiABiAyBauaMH, YEproBiCTh  OOCIyroByBaHHS, 3a0e3IEUEHICTh
3aMpONOHOBAHOTO MEHIO 3aKjIay BCiMa HEOOXiTHUMHU iHTPETi€HTAMH.

BrnpoBamkeHHsT IHTEJIEKTyallbHUX CHUCTEM YIPaBIiHHA B 3aKiajaX TOTEIbHO-
PECTOPAHHOI'O TOCIIONAPCTBA 3YMOBJIIOE HE TIJIBKH €KOHOMIiO pecypciB mo 30 %, a i
OTPUMAaHHS 3HAYHOTO PUOYTKY.

Marepianu i meToan

BukoHaHO aHali3 CyJacHMX HAyKOBHUX Ipalb (CTaTeil) sK YyKpailHCBKHX Tak |1
3aKOpAOHHUX [0 HAmpsiMaM: aBTOMATH30BaHI CHCTEMH MOHITOPDUHTY Ta YIIPaBJIiHHS,
3a0e3meucHHs OE3MeKH, CHepro-i  pecypco3OepekeHHs, 3a0e3meueHHS KOMQOpPTY.
[IpoanainizoBaHO 3aKOHOJIABCTBO Y KpaiHU Ta HOPMATUBHI aKTH:

e JICTY-H B B.2.5-37:2008 «lImxeHepHe o0OnajHaHHS OYIUHKIB 1 CHOpPYA.

HacranoBa 3 mpoekTyBaHHs, MOHTYBaHHS Ta EKCIUTyaTalil aBTOMAaTH30BaHUX
CHCTEM MOHITOPUHTY Ta YHPABIiHHS OY/AIBISIMH 1 CIOpYIaMm;

e P 50-080-99 «Merponoris. Cucrema BuMipiB iH(opmariitHa. MeTponoriune

3a0e3neuends. OCHOBHI HOJIO0KEHHS,

e PJ[ 50-34.698-90 «Komriekc craHmapTiB 1 KepiBHUX JIOKYMEHTIB Ha

aBTOMaTHU30BaHi CUCTEMH. BUMOrH 10 3MiCTy TOKYMEHTIBY;
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e TOCT 24.701-86 «Egunas cucrema CTaHIAapTOB aBTOMAaTH3HMPOBAHHBIX CHCTEM
yIpaBieHus. Hane:xxHOCTh aBTOMaTU3UPOBAHHBIX CUCTEM yrpaBieHus. OCHOBHbIE
TIOJIOXKEHHSD,;

e JICTY prEN 54-13:2004 «CucremMbl OOHapy)KeHHsT OTHS U IOXKapHOH
CHTHAJIM3aLUN;

o JICTY 2155-93 «EneprozoepexeHnHs. Merond BH3HAYCHHSA EKOHOMIYHOT
e(peKTHUBHOCTI 3aXO0/IiB TI0 CHEPro30epeKCHHION,

o JICTVY 2339-94 «Eneproszoepexents. OCHOBHI MMOJIOKCHH;

e JICTVY 2420-94 «Enepro30epexxeHHs. TepMiHU Ta BU3HAYCHHSD».

Pe3yabTaTn

[Ipobnema aBTOMATH3allii yHOPaBIiHHSI CYJ4aCHUMH TOTCIBHUMH KOMIUIEKCAMU
BHPIIIYEThCS OaraThMa 3apyOi’KHUMHY Ta BITYUU3HIHHUMH BUYCHUMHU.

[HTenekTyanpHi TEXHOJOTIT B)KE 3HAWNUIM MaclTabHEe 3aCTOCYBaHHA B €IWHHX
CHUCTeMaX JUCIeTYepH3allii, aBTOMaTH3allii Ta Oe3MeKn BEIUKUX 00'€KTiB. PeHTaOeapHICTD i
3pYYHICTh EKCIUTyaTallil TAKMX Oy/iBENIb HEOAHOPA30BO OYIIM BiI3HAUCHI iIHBECTOPAMHU.

ABTOMaTHM30BaHa CHCTEMa YIpaBJIiHHSA OYHiBJIEIO IIOBMHHA BIANOBIAATH  SIK
MDKHapoJHUM cTaHaapram opranizanii [ISO B pamkax crangapry ISO 16484, Tak i
BITYM3HSHMAM. 3TiTHO BUMOI CTaHAAPTIB OyaiBIs NOBMHHA OYTH CHPOEKTOBaHA Tak, 1100
yci 1l migcucTeMH YIpaBIiHHA MODIM IHTETPYBaTHCSA OIHA 3 ONHOK 3 MiHIMaJbHUMU
BUTpaTaMHy, a ix o0ciyroByBaHHs Oysi0 0 e(heKTHBHO 3 TOUKHU 30pYy OpraHi3allii yrpaBiIiHHS.
[IpoekTyBaHHs MOAIOHMX CHUCTEM IMOBUHHO BPaXOBYBATH MOXIIMBICTh MAacIITaOyBaHHS i
BHUJIO3MIHU MIJCUCTEM, BCTAHOBJICHHX Yy IHTEICKTYaJbHIHl OYyHiBJI y BEIHKIH KiJIBKOCTI.
CucreMHu, sKi TPOMOHYIOTHCS Ha PHHKY, IHOBHUHHI OYTH BiIKPHUTHUMH, IiITPUMYBaTH
OLIBIIICTh CYYaCHUX KOMYHIKALIHUX MPOTOKONIB Ta 1HTErpyBaTUCS 3 CHCTEMaMH IHIIUX
BUPOOHHUKIB.

CydacHa iHTENEKTyalbHa OYIOIBJISI TOTENI0 - II€ KOMIUICKC 1HXKCHEPHO-TEXHIYHHX
pillleHb, CIOPSIMOBAaHUX HA CTBOPEHHS BHUCOKOC()EKTUBHOI CHCTEMHU VIIPABIIHHA, SKa
3a0e3medyBaiia O MaKCUMaabHUNA KOM(MOPT rocTel i eKOHOMIUHY BUTOAY 11 BiacHUKaM. [ 1,6]

OkpeMi eJeMEHTH IHTENEeKTyalbHOI OyaiBIi BiKe 3apa3 KOPUCTYIOTHCS BEIUKHM
MOITUTOM 1 TMPHCYTHI MPAaKTUYHO Yy BCIX TOTEISAX: BiCOKAMEPH, KOHTPOJIb IOCTYITY,
KepyBaHHs BEHTHIALIEI0 Ta KOHAUIIIOHYBaHHM, iH(QopMaIliiHi cuctemMu. OmHaK, BCl BOHU
CIPOCKTOBAHI HE3aJISKHO OJUH BiJ OHOTO.

3anporonoBana kommaniero HDL (Height Dedicated Leading) iHTenexTyanbpHa
cUCTeMa YIPaBIiHHS Ta JqucrieTdepusaliii «IHTeIeKTyaJbHUM ToTeNlb» — 0araTopiBHEBUI
pPO3TONIJICHUN  aBTOMATH30BAaHHA  KOMIUICKC  YIIPABIIHHSI  CHCTEMaMH  OE3IIEKH,
JKUTTe3a0e3meueHHss Ta 1H(GOpMAaLIMHUX CepBiCiB, MO0 3a0e3leuye KOHTPOIb CTaHy i
yIpaBIiHHA O0JaHAHHAM TOTENI0, BUBSICHHS JaHUX HAa CKPaHU OMEpaTopiB MyNIbTiB. B
OCHOBI 1HTeIeKTyaabHuX cucreM HDL OymiBiai eKUTh iHTErpOBaHUI ITiAX1/I, TUTFOCH SKOIO
HE TUIBKH B 3pYYHOCTI LIEHTPATi30BAHOIO YIPABJIHHSA, 1[0 BUKIOYae 3001 cucreM, aine i
CyTTEBA €KOHOMIS KOIIITIB.

Cucrema  aBToMartu3amii rorempHOro kommiekcy HDL, kpiM  3HIKEHHS
EKCIUTyaTaI[ifHAX BUTPAT 1 IiABHUIIICHHS Oe3meku, 3a0e3meuye HarOib KoM(MOPTHI YMOBH
nepeOyBaHHs TocTel. Taki pillleHHS MOYKHa YMOBHO PO3MIJIMTH HA JIBI YACTHHU - PIIICHHS
JUTSI TOCTHOBUX HOMEDIB 1 €J[iHA aBTOMATH30BaHA CHCTEMa YIPABIIIHHS Ta AUCICTYCPU3AIii
BCHOT'0 TOTEIILHOI'O KOMITICKCY.
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Cucrema aBTOMatu3allii rocthoBuX HoMepiB HDL 3abe3neuye iHmuBigyanbHE
YIpaBIIiHHA, K B CAMOMY HOMEpI, TaK 1 yIpaBiiHHSA O€3MOCEpPEIHbO 3 30HU PeecTparii
(RECEPTION). Kito4oBuii eleMEHT CHCTEMU - CICIiaIbHII KOHTPOJIEP 3 1HTErPOBAHUMHU
GbyHKIIIMA (KOHTPOJIb JOCTYIY, PErYITIOBaHHS 1 MIATPHUMKA HEOOXiTHOI TEMIepaTypu B
MIPUMIIIEHH], YIIPaBIIHHSI €HEPrOCIOKUBAHHIM, OCBITICHHSM, Kajl031), SKUH IMiATPUMYE
3B'30K 3 yCIM HepUdepiiiHuM 00JNaTHAHHSAM, a TaKOK MIATPUMYE HOMEPHHU 1 CepBic -
MEHEJDKMEHT [5].

TotenpHMl HOMEp OYIb-IKOrO KJIAacy MO)Ke OyTH OOJIaJHAHUM TaKOK CHCTEMOIO, IIe
CITPOCTHUTH JKUTTS BiAMOYUBAIOUNX, 3POOUTH HOro Ime Oinbin 6e3TypOOTHHM. MOKIUBOCTI
JIAHOI CHUCTEMH - ABTOMATHYHE BKJIIOYCHHS CBITJIA IMiJ Yac MPUXOAY TOCTS B HOMED,
aBTOMAaTUYHE BIJAKPUTTS BIKOHHMX paM, PEryJslis MIKpOKIIMaTy B HPUMIIIEHHS,
MIPOBITPIOBAaHHS Ta 0arato iHIIOro.

B HOMepHOMY (hOHI cUCTeMa yIpaBiliHHs «[HTeIeKTyaaIbHUI TOTENbY 3a0e3euye:

* KOHTPOJIb OC3MEKH - JOCTYI B TOTEIbHI HOMEPH 3MIIHCHIOETHCS 32 JOIIOMOIOIO KapT i3
MarHiTHOIO CMYTOI0 200 OE3KOHTAaKTHUX MPOKCIMIiHI-KapT;

* TEMIIEPATYPHHUI KOHTPOJb - MICISA TOro, sIK KapTKa BCTaBJICHA y KapTOTpUMad B
TOTEILHOMY HOMEpI aBTOMAaTUYHO BMHUKAETHCSA CHUCTEMa KOHIUI[IOHYBAHHS ITOBITPS, IO
MEPEXOUTH 3 EKOHOMIYHOTO pekuMy B KoMbopTHHiA. [Ipr IbOMY TiCTh MOXE PETYJIIOBATH
TeMIepaTypy MOBITPS Ta 1HII PSKUMHU KOH/IIIOHEPa 3TiHO 1HIUBIAYaJIbHUX HOTPEO;

* GHEPro30epexKeHHs - MICIs TOTO, SK TiCTh BHMMAae KapTKy, Mojadya eHeprii B HoMep
SHIXKYETHCSA - KOHJUIIIOHED ITOYMHAE MPAIIOBATH B CKOHOMIYHOMY PEXHMi, CBITJIIO Ta
MIpUIaad BUMHKAIOTHCS.

B rorensHOMY KOMIUIEKCI B HIJIOMY CHCTEMa YIPaBIIiHHS «[HTEIEKTyaabHUHA TOTEIIb
BHUKOHYE TaKi (DyHKIIIT:

* KOHTPOJIb 1 YIpaBJIiHHA CHCTeMaMH Oe3meku (TOKe)kHa Oe3leka, OXOpPOHa,
BIJICOCTIOCTEPE)KECHHS. HA TEPHUTOpii, KOHTPOJIb JOCTYIy B CIYKOOBI Ta TEXHIYHI
MIPUMIIIICHHS, OTIOBIIIICHHS Ta 3a0e3IeUeHHS eBaKyallii Ta iH);

* 3a0e3MeUeHHs] eKOHOMHHUX BUTPAT CHEPropecypcCiB (€IEKTPOSHEPTii, TeIlia, BOIN);

* aBTOMAaTHYHHUN OOJIK €HepropecypciB (eJIeKTpOEHEpris, TeIlo, BoAa) SK B IJIOMY
KOMILIEKCI, TaK 1 10 OKPEeMHX 00'€KTax;

* KOHTPOJIb KJIIMAaTHYHOTO KOM(OPTY Ta EKOJOTIYHHUX MapaMeTpiB B MPUMIMICHHIX
(TemmepaTypa, BOJIOTICTh TIOBITPS, 3ara30BaHICTh HA 3aKPUTIH aBTOCTOSIHIII TOIIIO);

* KOHTPOJb CTaHy IH)KCHEPHHUX CHCTeM 1 Oe3mepepBHE IIOCTaYaHHS PECYPCiB,
BUSBJICHHSA aBapili 1 TmiepemaBapiliHMX cHTyamid (THCK B CHCTEMax OIAJICHHS,
BOJIONIOCTaYaHHs, HAsBHICTh 1 SIKICTh €JEKTPOEHEeprii, KOHTPOJIb IPOTIKaHb, 3aTOILICHb,
3001B 00J1aaHaHHs TOIIO) [9];

* aBTOMATHUYHEC YIIPABIIIHHA OCBITJICHHAM (BHYTPIIIHIM, (hacaaHuM, JaHIIIa(QTHIM,
aBTOCTOSIHOK, MAPKIHTiB) 1 BCiMa iH)KEHEPHUMHU CHCTEMaMHU;

* HAJIaHHS TOCTSIM TOTEII0 KOMIUIEKCHOTO 1H(OPMAIIHHOIO CepPeIOBHINA (IOCTYII IO
30BHIIIHIX KOMYHIKaii, iHdpopMamiinuii oomin, Th, aymio-Bizeo cepsic);

* aBTOMATHYHE IUTAHYBAHHSA TEXHIYHOIO OOCIYrOBYBaHHS IH)KCHEPHHX CHCTEM 1
KOHTPOJb il TEXHIYHOrO Iepconany [3,7].

l'oTenpHI HOMEpHM TMPH BIOPOBAPKEHI  IHTEJICKTYaJbHOI CHUCTEMHU  YIIPABITiHHS
«IHTeNneKTyaIbHUM FOTEIbY MOTPEOYIOTh CIEiaIbHOTO 00JIaHAHHS.

IIpy BXOmI B TOTEIbHHMH HOMEpP MOHTYETHCA OaraTO(QyHKIIOHAJBLHHNA MOAYNIH 3
¢byukmismu — «Homep 3 mincBiuyBaHHAM», «J[3BIHOK y HOMep», iHAuKamiero - «He
TypOyBaTHy», «[Ipubpati HOMepy, «[lonpacysatu OiH3HY» [4].

Jlns  oOmamTyBaHHS CTaHZAPTHOI'O TOTEIBHOIO HOMepa HEOOXITHO HACTYITHE
obnagnanus: nBa FDP nuBapHux mnpotokonu s ympasiiaHsg; MIX koHTponep s
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VIOpaBIiHHA BCiMa CHCTEMaMH, SKi BIAMOBIJAIOTh 3a IEBHI il B TOTEIBHOMY HOMEpI;
IBEpHUI M3BIHOK Smart - Bus; Tpumau MarHiTHOro kimroda Smart - Bus; mpmmixkkoBa
nmaHenb ympaBiiaHA Smart - Bus, aBa PIR ceHcopu; ceHcop 5 B OmHOMY, YIIPaBIIiHHS
MarHeTHYHHUM KOHTAKTOM JUIs BIKOH 1 JBepei; ceHcop 9 B OMHOMY;, MOTOPH30BaHa 3aBica;
IHTeNeKTyajJbHa HOBUHKA - [3€pKallbHUN TeNeBI3op, CHCTeMa OJOKYBaHHS IBEpE;
JI3epKaJI0 13 3amo0iraHHSAM HAKOIMMYCHHS I1apd; aKyCTHYHA CHUCTeMa. BapTicTh
BNPOBAKEHHS B CTaHAapTHUI HoMep KomTyBaTume 2500 mon. CILIA.
Ha puc. 1. npexncraieHe iHTeNeKTyalbHe PIlIEHHS VIS TOTEIIO.

S-BUS

o| ol o

Hotel hall

Multimedia
Demand IR receiver

Projector
Room Parririoner

oooooo

DIMMER RELAY

confroler

®

MOTOR HVAC

h Spot light —Bathroom .

r“l.ls‘!;:< Music Ampliger P g ieh CONTROLLER CONTROLLER

S er H [

Pe Bracket light ights [ Windows shades | Fun coll controller

) Table lamp Towel holder MCurtains — Air handing unit
Ultrasonic sensor TExhaust fan i

PIR [ Project Lift |~ Motorized

Lock —Floor lights ralve/d

Safe 1/0 MODULE ) Project screen valve/dumpers
Siren flasher —Mirror ~ Actuator
Door /window defogger

magnetic contsct

~Power outlets
6 button DLP
switch

Bell Door
Master

Puc. 1. InTesiekTyajibHe pilleHHs 1151 TOTEJII0

Jis  ynpaBiiHHS TOTENBHHMM HOMEPOM BHKOPHUCTOBYIOTBCS OaraTo(yHKIIOHAJIbHI
maHesi - BOyJIoBaHi, HACTUIbHI, IEPEHOCHI Ta 6E3APOTOBI.

Jlnst imaMkanii cTaHy TOTEJIBHOrO HOMEpa 1 YIpaBIiHHS HUM BHKOPHUCTOBYIOTHCS
CIeIiaaizoBaHi BOyIOBaHi B CTiHY (200 B IIEHTPAJIbHUHN MYJbT YIPABIiHHS) IPOrpaMOBaHi
naHesi. J{ist 3B's13Ky 3 KepOBaHUM MPHUCTPOEM MOYKE BUKOPUCTOBYBATHUCS PaIiOKaHAI.

HacTinpHi ceHCOpHI MaHem PIi3HUX PO3MIPIB 3 AKTHBHUM €KPAaHOM [I03BOJSIOTh
JIOTUKOM JI0 HBOTO 3Z1HCHIOBaTH HeoOXiqHi koMmaHmu (touch screen). i mpuctpoi MOXyYThH
MMOKa3yBaTH BiJICO 3 KaMep CIOCTEPEKEHHS a00 TeeBi3iiiHI CUTHAIIM.

Mo06inbHI TIepeHOCHI Oe3ApOTOBI MaHeNli 3 CCHCOPHHM €KPAaHOM - aHAJIOTivHI
HACTIIBHMM, ajie 0e3 NpHB'S3KM OO0 KOHKPETHOro Micusg, abo y BUIIAO IyJabTa
JIUCTAHIIIHOrO KepyBaHHs 3 BUKOPHUCTAHHIM PaIioCHTHAITY a00 iH(hpavuepBOHOr0 CUTHATY.

JonaTkoBuil croci® ympaBiIiHHSA 1HTEICKTYaJbHOIO CHCTEMOIO — YIIPaBIIIHHS Yepes
IuTepueT. Bei KOHTpONbOBaHI 00'€KTH B HOMEPI i€ IHYIOTHCS 10 3arajbHOro KOMITIoTepa
i ix cran BigoOpaxaerbcss Ha IHTepHeT-cepBepi. Take ympaBiiHHS 3IHCHIOETHCS
MCTAHLIIHO.
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«IHTEeNeKTyaIbHUI TOTENIb» MOKE aBTOMATHYHO YIIPABIIATH rOTEIeM 0e3 BTPYYaHHS
TOCTed 10 3amporpaMOBaHUM &ITOPUTMAM - aBapidiHEe BIiKIIOYCHHS JKUBJICHHS,
MEPEKPUTTA Ta3y, 3aKPy4YyBaHHS BEHTWIA IMOJa4i BOAM MPU OYIb-IKOMY PEKUMI
yIpaBiiaHs [2].

ITpu mobymoBi inTenekTyansHux cucteM HDL icHye mBa miaxomu: AeleHTpaIi30BaHuid,
3 BEJIUKOIO KIJIBKICTIO ManonoTy:kuux koutposepis (EIB, LonWorks), 1 meHTpai3oBaHuii,
3 omHUM a00 JeKiIbKoMa MOTYKHUMH KoHTponepamu (AMX, Crestron). OnHa 3 OCHOBHUX
BiIMIHHOCTE MK HHMH TIOJSra€ B CIOCOOl  MiAKIIOUEHHS MOPUCTPOiB. Y
JIELIEHTpaIi30Baliii cUCTEMI BCl BOHM IMAKIIOYAIOTLCI O€3MOCEPENHBLO 0 IIMHH, IO
BHMara€ HasBHOCTI CII€LiaJbHUX iHTEp(ENCIB 1 3By)Ky€e 00J1acTh BHOOPY, a TaKOXK TATHE 3a
cobor0  momopoK4YaHHS ~— oOnaiHaHHA. Y  [EHTpali30BaHIi  cHCTeMi  NPHCTPOI
I KJTFOYAIOTHCS 10 KOHTPOJIEPIB, sIKi OOMIHIOIOTHCS MiJK COOOI0 TaHUMH.

Cranmapt EIB (European Installation Bus - €Bpormeiicbka iHCTaIsIiiHA IIIMHA)
po3pobnenuii acoriamiero EIBA s aBromaTusaliii kutiaa 1 Manux 00'ekTiB. OCHOBHHUM
BUPOOHUKOM JiHiliKY npucTpoiB EIB Buctynae komnanis HDL. OauH ABOXUIBHUN KaOeab
- mmmHa eib - 00'enHye BCi €JICKTPUYHI MPUCTPOI OYMiBII, SIKIi OOMIHIOIOTHCS CHTHAJaMU
(«Tenerpama») OOWH 3 OOHHM, TOMY CHCTEMa BIAPI3HAETHCS BUCOKOIO THYYKICTIO 1
HafgifHicTIo. J[0 HEMOMKIB JaHOI TEXHOJIOTII CIiJ BIAHECTH BiJACYTHICTH HAOYHHX 3aCO0IB
Bi3yastizallii, a TAKOXX JOPOXKHEUY ITPH MOOYI0BI CHCTEM aBTOMATH3AaIlil BETUKHX 00'€KTIB.

Hacrymuumii cranmapr LonWorks minrpumyetbess acomiamiero EIBG  (European
Intelligent Building Group), B saxy Bxomath kommanii HDL, TAC, Andover Controls,
Honeywell, Johnson Controls. ITepeBaroro cranaapTy € MOKIUBICTb IMOOYIOBH MEPEKi 3a
MIPUHIIMIIOM BiJIGHOI TOTMOJOriI, B sIKil 3acTOCOBYeThesl mpoTokon LonTalk, mo mo3Bossie
OpPraHi30BYBaTH CETMEHTH MEpPEKi 3 BHUKOPUCTAHHAM pIi3HOrO (Di3UYHOrO CepeloBHIIA
nepenayi.[5, 10]

3apyOikHa CTaTUCTHKA, J¢ IHTENEeKTyanbHI cuctemu HDL Bke JaBHO MOBCSIKICHHA
peaNbHICTh, CBIUUTH IPO BHUTOAY IHBECTHINIH Ta X IIBHIKE IIOBEPHEHHS. BiacHHK
TOTENILHOIO KOMILICKCY OTPUMYE 3HWKCHHS:

* eKCIUTyaTaIliitHuX BUTpat — Ha 30%;

* IIATEXIB 3a eekTpoeHeprito — 10 30%;

* TIaTEXiB 3a Boay — 10 41%;

* IUIATEXKIB 3a Termo — 10 50%;

e suxuais CO, —ua 30%;

* IIUJTBT IO CTPAaxXyBaHHIO PU3HKIB — 110 60 %.

BUCHOBKM

Iepesaroro cucremu ynpapiiaasid HDL € MakcuMaibHa aganToOBaHICTh i YKpaiHChKe
3aKOHOJABCTBO, TPHYOMY 3aBISKA 1 TOOYIOBH 3 OKPEMHX MOJIYJIIB, MOMIOHO
KOHCTpYKTOpY Lego, BoHa MOCTIHHO PO3MINPIOETHCS 1 aJANTYETHCSA HE TIIBKU ITiJ] BUMOTH
HOBHX YKPalHCBKHX 3aKOHIB, aJie 1 i MoTpeOn MeHeIKePIiB Ta TOCTEH.

OCHOBHUMH TEXHIYHHMMH I[E€pEBaraMyd BIIPOBADKCHHS KOMIUIEKCHOI CHUCTEMU
aBromaru3aii 1 aucrierdepusanii Oyaisini HDL B mopiBHSIHHI 3 aBTOHOMHHMH 1H)XEHEPHO-
TEXHIYHUMU CHCTEMaMH €:

* MOXJIMBICTh BpPaxyBaTH B Ti CHEPreTHYHI OOMEKEHHS, SKi MOXYTh MPEISBIISTU
BJIACHUKY MYHIIUIAJIBHI CITY)KOM MicTa, Ta BUKIIOUUTH Ha €Tami OYAiBHUIITBA BUTPATH Ha
JIOJIATKOBI €JICKTPUYHI TMiAcTaHiii. Taka CHUTyaIlisi OCOOJHBO aKTyajibHa, KOJH TOTEb
OynyeThCs B IICHTPAJIbHIM YaCTUHI BEJTUKHX MICT;
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* MOXIJIUBICTh 3HAYHOI'O CKOPOUYCHHS BUTPAT HA EKCIUTyaTaIlif0 1 PEMOHT yCTaTKyBaHHS
MIPOTATOM YCHOT'O JKUTTEBOTO MUKIY OYIIBNI 3a PaXYHOK 3HMKCHHS BIUIUBY JIFOJCHKOTO
(akTOopa Ta TOKJIATaHHA KOHTPOJIBHUX (YHKINH Ha aBTOMATHKY OYIiBJIi, BUKIIOUCHHS
CepHO03HOr0 PEMOHTY a00 3aMiHM 3JIaMaHOrO yCTaTKyBaHHsA. Ha peMOHT 1 BiJHOBJICHHS
MPaIe3aTHOCTI JOPOroro ycraTkyBanHs Moxe e 10...20% Bix Horo mepBicHOI BAPTOCTI;

* 32 PaxyHOK 3aCTOCYBaHHS €Hepro30epirarouoro oONaTHAHHSA Ta IHTEIEKTYaJIbHHX
CHCTEM KepyBaHHS 1H)KEHEpI€I0 MIOpIYHI KOMYHANIBHI IUIaTexXi 3HWKYOThCs Ha 15...30%
[8].

Omxe, TOLIIBHO BIPOBAAWTH IHTEIEKTYaIbHI CHCTEM YIpaBIlliHHA. TepMiH OKYITHOCTI
BKJIAJICHUX 1HBECTHUIIH B MPOCKT CKJIAMa€ 2 POKH, IO IMOKA3ye MOMANBITY €KOHOMIUHY
BHTOAY.

HeoOXiqHICTh €KOHOMHUTH PECYPCH 1 MiHIMi3yBaTH BUTpATH Ha YTPUMaHHS OYHiBElb
(hopMye OIHO3HAUHY TEPCIICKTUBY: MPOrPECUBHI IHTEICKTYaIbHI OyIiBEIbHI TEXHOJIOTII B
VYkpaiui Haniepe1oHi Oymy.
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Introduction. Analyzing causes of injury on meat
processing plants give an opportunity to create reasonable
and effective ways of prevention and decreasing risks of
workers injuries.

Materials and methods. Methods of univariate
correlation and regression analysis and retrospective
prediction were used. Retrospective prognostication was
used in order to predict danger. Analysis was done on the
basis of statistics of occupational injuries.

Results. The causes of injuries were determined. The
most traumatic professions on meat processing plant are
butcher, loader, locksmith, handler of brawn. Dynamics
of butcher injuries which is described by exponential
function is increasing. Dynamics of loader injuries is
described by third-degree polynomial. Dynamics of
handler of brawn injuries is changing with acceleration
and is described by fifth-degree polynomial. Dynamics of
locksmith injuries is described by the fourth-degree
polynomial. Comparative estimation of prediction results
for 2012 with statistics of occupational injuries for 2012
showed that average authenticity of prediction is 85,37%.
Results of research can be used in improving management
decisions projects that can provide safe working
conditions on meat processing plants.

V]IK 331.46:614.82

CraH oxXopoHM npaui Ha NignpUMeMCcTBaXx
M'siconepepo6bHOi NpoMUCNOBOCTI YKpaiHu

Onbra €sryweHko, Ceprii KoBaneHko

HavioHannbHmid yHIBEDCUTET Xap4yoBux TexHosorivi, Kuis, YkpaiHa

Bctyn

CyuacHWil cTaH OXOpPOHHM Tpali B arpapHOMy CEKTOpi EKOHOMIKM YKpaiHu, He

3BaXAIOYM Ha 30UIbIICHHS (hiHAHCYBAHHS MPAICOXOPOHHUX 3aXOMiB Ta IOKpPAIaHHSA
HATIJISI0BOI JisUTBHOCTI, HE MOXKHA BBAYKATH 3a10BIJILHUM.
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3a KIJBKICTIO HENACHUX BWIIQJIKIB Ha BUPOOHHMLTBI arpapHHUil CEKTOP MOCTYMAETHCS
JIMIIE BYTUTBHIA IIPOMHUCIOBOCTI, @ IOI0 CMEPTENHLHOI0 TPABMAaTH3MY 3aiiMae Iepliie Micle
cepen yeix raiyseit BupooHunTBa [1-2].

Uepe3 mopylleHHS LTICHOCTI OpraHi3aliiiHOi CTPYKTYpH CiJIbChKOTOCHOAAPCHKUX
MiApUEMCTB OYyIIO MOPYIIEHO CTPYKTYpY 3a0e3neueHHs Oe3neku mpami. Take cTaHOBHINE
MepenIKoKAe LIIECHPSIMOBAHO TPOBOJUTH POOOTY 3 OXOPOHM IIpali, SIK Ha caMoOMy
MAIIPUEMCTBI, TaK 1 B HOr0 CTPYKTYPHHX ITiAPO3/iJIaX, CBOEYaCHO BHUSBJISITH HEOE3IEKH Bill
HOro rocmopapchkoi JisUTBHOCTI, aHANI3yBaTH iX, BXKHMBAaTH 3allOODKHMUX 3aXOiB IIONO
3HW)KEHHSI IMOBIPHOCTI BMHHKHEHHs HEIIACHUX BWIIAJIKIB, HE JOMYCKAaTH BUHHUKHEHHS
CHUTYalil, 10 MOXYTb PU3BECTH IO TPABMYBaHH:I ITpalorounx [3].

HesanoBinbHUM € 1 HAYKOBE OOIPYHTYBaHHS Ta Ha HOro OCHOBI 3a0e3reueHHs 3aX0/IiB
3 OXOPOHHU TIpalli B M'scoriepepoOHii ramysi [4].

Taxwuii cTaH OXOPOHU TIpalli BEIUKOI0 MipOIO 3yMOBJICHO HAasBHICTIO 3HAYHOI KiIBKOCTI
BUPOOHMYMX HeOe3MeK, JIKBiJaIl€l0 CIy)K0O OXOpOHM TMpall Ha IIIPHEMCTBAX, ¥y
palioHHHX 1 OONacHMX YIpaBIIHHSIX AarpolpOMHCIOBOIO  PO3BUTKY JI€PXKaBHUX
aZIMiHICTpalii, cTa0KOI0 Ji€3J]aTHICTIO TalTy3eBOl CHCTEMH YNPAaBIiHHSI OXOpPOHOIO Mparli,
BiJICYTHICTIO HaJIeXKHOT'O aHaJi3y BUPOOHHYOro TpaBMaTu3My. Lli MpUYrHU TOTTOBHIOIOTHCS
HEJIOCTATHICTIO 3amo0DKHUX — 3aXO[iB, OE3BIANOBIAAIBHICTIO POOOTONABINB, KOTpI
HEXTYIOTh BUMoramu 3akoHy Ykpainu “IIpo oxopoHy mpaii” Ta HOpMAaTHBHO-IIPaBOBHX
aKTIB 3 OXOPOHH IIpalli, a TAKOX MAJIOK KITBKICTIO HAYKOBHX JOCIIPKEHbB 1100 PO3POOKHU
crnoco0iB i 3aco0iB yCyHEHHSI BUpOOHHYHMX HEOe3MeK.

BuBueHHs mpuYMH Ta OOCTaBMH TpaBMYyBaHHs Ha IIANPUEMCTBAX M'sicorepepoOHOi
ramy3i AIIK no3BoauTh po3poOUTH OOIpYHTOBaHI 1 €PEKTUBHI ILIIXH MPOPIIAKTHKU i
3HW)KEHHSI PU3UKY TPaBMYBAHHS IMPALiBHUKIB raiay3i. 3aBAsSKd bOMY CTaHE MOXIIUBHM Yy
CLIBCHKOTOCIIONAPCHKOMY BUPOOHUITBI Ha Tally3€BOMY, PETiOHAIFHOMY Ta BUPOOHHYOMY
PIBHSIX YIIPaBJIiHHS OXOPOHOIO Tpalli BH3HAYaTH HANpPSIMHU Ta pPEeKOMeH[amii 3anoliraHHs
HellacHUM BUMaakaM. lle € akTyalbHMM HayKOBHM 3aBIAHHSIM, IIOB'S3aHHM, y TEpIIy
4epry, 3 BUPIMIEHHSIM COLIaJIbHUX TPOOJIEM.

Memoto pobOTH € JOCHIPKEHHS II0OKa3HWKIB BUPOOHMYOrO TpaBMaTU3My Ha
M'siconiepepoOHux mignpuemcrax AITK.

06’ckmom 0ocniodicenHs € SBUILE BUPOOHMYOTO TPaBMaTH3My Ha M'sCONEpEpOOHHUX
mignpuemctBax AITK 3a nepiog 2001...2011 pp.

Marepianu i meToan

AHamni3 HeIaCHUX BHMAJKIB IPOBEJEHO HAa OCHOBI CTaTUCTUYHUX JaHUX MO0
BupobHnuoro TpaBmati3my (Komrises O. T'., Koctposenko JI. H. Cratuctuunuii 6101eTeHb.
TpaBmarusm Ha BupoOHHITBI y 2003-2009 pokax; Kamadosa I. CraTtiucTuynuii OrosieTeHb.
TpaBmatusm Ha BupoOHuuTBI y 2010-2012 pokax). [y TpOrHO3YBaHHS PHU3UKY
BUKOPHCTaHO METOAHM PETPOCIEKTUBHOIO IPOrHO3YBaHHSA. MaTeMaTHYHO-CTATUCTUYHY
00pOOKY pe3yabTaTIiB EKCIIEPUMEHTY MPOBEJICHO METOAOM OJHO(DAKTOPHOI'0 KOPEIAIiHO-
perpeciiiHoro.

Pe3ynbTaTtn Ta 06roBOpEeHHs
JlocmipKeHHsT cTaHy OXOpPOHM Ipalli Ha M'scolepepoOHHX MiANPHEMCTBAX YKpaiHH

npoBoauiiock 3a mepion 2001 - 2011 poku i3 3aCTOCYBaHHSAM YIOCKOHAJICHOTO METOMY
0HO(AKTOPHOr0 KOpEALiHHO-perpeciiiHoro anaiisy [5-6].
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3a pesyapTaTaMu OONIKY Ta aHami3y OyB 3iificHeHMH BHOIp 3HAYYIIUX ITOKA3HUKIB
BUPOOHMYOT0 TPaBMaTH3My, SIKI BHKOPHUCTOBYBAJHMCS SIK MOYAaTKOBa 0a3a MaHUX IS
aHaJi3y Ta MPOTHO3YBaHHS BHPOOHUYOrO TPaBMaTH3My Ta 3JIHCHEHO MONepeIHe
aHaITHYHE 3MIa/pKyBaHHs. OpnepkaHa TMOCIHIIOBHICTh 3II[PKEHMX 3HA4YeHb dYepes
onHakoBi iHTepBanu yacy (1 pik) cnpuiMaeThCs SIK YaCOBUH A, SIKMH BUKOPHCTOBYETHCS
JUTSL TIOCTi[PKEHHS 3aKOHY 3MiHH CEpeTHHOr0 3HAYEHHSI 3 TOOY10BOI0 MaTEMaTU4YHOI MOJEINI
TPEeHIy Ta NPOTHO30M Ha Il OCHOBI MalHOyTHHOI TOBENIHKH YacoBoro psay. Jlms
3pYYHOCTI BUKOHAHHS PO3paxyHKiB IpuiiMeMo 3a (aKkTOpHYy O3HaKy (X) — dHCIOBE
3HauYeHHsA poky (f) 3menmene Ha 2000: x = ¢ — 2000; 3a pe3ynbTaTUBHY O3HaKy () —
KIUJIBKICTh HEIIACHUX BHIIQ/IKIB. AHaJi3 TPEHAY BUKOHYETHCS METOAOM IPOLEIYPU MPOCTOl
perpecii. ¥ xoji aHami3y opep)kKaHi HACTYIHI pe3YAbTATH: i3 JCKUIBKOX MaTEeMaTUYHHX
MoJiesiel BUOpaHi Ti, sKi 3 OLIBIIOI0 TOYHICTIO ONUCYIOTh €KCIIEPUMEHTANILHY 3aJIEXKHICTh;
MoOyJJOBaHO MPOTHO3 Ha MaKOyTHe Ha OCHOBI BHOpaHoi Mojeni 3 95% JoBipUUM
IHTEpBAJIOM.

[Tpu ananmi3zi HemACHUX BUMAAKIB HA M'scCONEpepOoOHHX MiJANPHEMCTBAX BCTaHOBJICHO,
mo 31% BcixX HeMACHUX BUITAJKIB Bij 3araJbHOIO iX YKCIa BiIOYBAETHCS Y 1eXy 32000 Ta
TIEpBUHHOI TepepoOKH XyJao0u. AHaji3 JUHAMIKM TpPaBMOBAaHMX Y LEXy HEPBHHHOI
mepepoOku Xyao0u BimoOpakae MPUOIM3HO PIBHUN PICT MOKAa3HUWKA 33 PIBHI IMPOMIKKU
4acy i OIHUCYETHCS 3POCTAIOYOIO JIIHIHHOIO 3aJIeKHICTIO.

Ha cupoBuHHIN minsHIi BinOyBaeThcsi oOBasika, KHMIOBKA, Ta pyOka M'sca. AHaii3
JMUHAMIKH TPaBMOBaHHMX Ha CHPOBUHHIM MUIAHIN ITOKa3aB, IO 3MiHA PIBHIB JWHAMIYHHX
paniB BinOyBaeThCs TMPHCKOPEHO 1 ONUCYIOThCA Napaboiol 4-ro cTyneHs. AHai3
JUHAMIKM TPaBMOBaHMX Ha JIUISHII BHUTOIUICHHS Xap4YOBUX JKUPIB MOKa3aB, L0 3MiHA
PIBHIB JIMHAMIYHHUX PSIiB BiIOYBA€ETHCS IMPHUCKOPEHO 1 ONHMCYIOTHCS MOJTIHOMOM 4-TO
CTYTEHSI.

VY TepMiuHOMY BiIIiJIEeHHI 3IIHCHIOETHCS OOCMaKeHHS M'SICHOI HPOAYKIIl B meyax
XapakTepHe BHHUKHEHHS BIJIXWJICHb TEXHOJOTIYHMX MapaMeTpiB Mpolecy, M0 MOXe
CIPUYMHUTH HEIIACHI BUIAJKU. AHali3 AWHAMIKA TPaBMOBaHUX Y TEPMIYHOMY BiJJIiIEHHI
MOKa3aB, MIO 3MiHA PIBHIB AWHAMIYHUX DSIIB BiOYBa€ThCs MPUCKOPEHO 1 OMUCYIOTHCS
TIOJTIHOMOM 5-TO CTYTICHSL.

JocnimkeHo, Mo HaiOUIbII HeOe3NeYHNMU Ha M'sScorepepoOHOMY  MiJIPHEMCTBI Y
1IeXy MEePBUHHOI 00pOOKH Xymn00u € mpodecii: 3abiliHuKka Xya00H, BaHTaXXKHHUKA, CIIFOCaps-
PEMOHTHHKa Ta 00pO0OJIOBaYa TYIIL.

JluHamika TpaBMyBaHHsS B OCTaHHI pOKM 3al0ilfHMKa XymoOM Ma€ TEHICHINI0 [0
3pocraHHsA. HaiiOinbnn ajekBaTHO TakWi xXapakTep AMHAMIKH OIHCYE EKCIIOHEHIlialbHa
¢yHkuis. /luHamika TpaBMyBaHHS BaHT)KHHKA ONHCYETHCS TOJNIHOMOM 3-TO CTYIEHS.
JluHamika TpaBMyBaHHSI 0OpOOJIIOBaYa TYII 3MIHIOIOTHCS 3 IMOCTIHHUM ITPUCKOPEHHSM i
OITUCYIOTBCSl TIOMIHOMOM 5-ro crymeHs. /luHamika TpaBMYBaHHsSI CIIIOCapiB-pEMOHTHHKIB
OITUCYETHCS MOJTIHOMOM 4-TO CTYIEHSI.

Ha puc. 3 300paxeni rpadiku qUHAMIKA KiJTBKOCTI TPaBMOBAHHMX 3a BHIAMH TOIiM.
JluHaMiuHI psAIM KUIBKOCTI TPaBMOBAHMX TNPAIiBHUKIB MiJ 4ac Hii TpeaMeTiB, M0
PYyXaroThes, 00EpTarOTHCS, PO3NMITAIOTHCS MAIOTh TEHACHIIIIO 0 3HWKEHHSI.

Haiibinpin amekBaTHO TakWid XapakTep JWHaMIKKA OITUCYE TOJIHOM 4-r0 CTyIEHs.
JuHaMiyHi psau KUTBKOCTI TPAaBMOBAHUX TPAIiBHUKIB BHACHTIIOK IX MaIiHHSI, JAHAMIYHI
pAAM KUTBKOCTI TPaBMOBAaHUX I Yac Mii MIKIJJIMBUX PEYOBHMH Ta JWHAMIYHI Psad
KUJIBKOCTI TPaBMOBAaHUX IiJi 4Yac MaiiHH], OOpYIIEHHs, OOBaJiB NpEIMETIB, MaTepialiB
MAaIOTh TEHAEHIIII0 J0 3pOCTaHHS Ta OMUCYIOTHCS TTOJIHOMIAIBHOIO 3aJIEKHICTIO.
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Pe3ysnbraTi NpOorHo3yBaHHs MOKa3HUKIB TpaBMaTtu3My Ha 2012 pik monasi B Tadm. 1.

[Moxnbka mporHo3y “—” O3HAYa€ IOTIPUIEHHS COILialbHO-€KOHOMIYHUX YMOB 1 HE
NpoBeACHHS TPO(DITaKTUUHUX 3aXOAiB, a “+” pearyBaHHs 1 TPOBEAEHHS 3armo0iKHUX
3axXO0J1iB 3 OXOPOHH Mpalli 32 BU3HAYCHUMH TOKa3HUKaMHU.

[NopiBHsbHA OLHKA pe3ynbTariB mporHody Ha 2012 pik 3 pe3yibTaTaMy aHajizy
TIOKa3HHKIB BUPOOHNUOro TpaBMaru3My 3a 2012 pik mokasasa, 10 JOCTOBIPHICTb NMPOrHO3Y B
CepeHLOMY 32 BCIMa TMOKa3HMKaMK ckiaina 91,26 %. 3a IIKajaom OIHOK JOCTOBIPHOCTI IIC
noOpuii pesynbrar. Ilpy KoHTponi MOfiH, XapakTepHHX UIsi NPOQLIAKTUKH TPaBMaTHU3MY,
KOPHCTB MPOTHO3Y OCOOJIMBO BEJIHKA, X0UYa CTYIiHb HOTO IOCTOBIPHOCTI MEPEBIPUTH CKIIAIHO.
[NpramHa 1pOro ToJATac B “caMOaHyJIIOBaHHI MPOTHO3Y, SKWH CTAa€ HEJOCTOBIPHUM TLIIBKU
TOMY, 110 BiH OyB 3poOnieHumii. Yce Iie CBLIYMTH, NP0 Te, IO SKICTh MPOTHO3y HE MOXKeE
BUMIpIOBATHCSI TUTbKM HOro JIOCTOBIpHICTIO. Hampuiian, opepaBIIM TPOTHO3 0OCTaBUH
TpaBMYBaHHSI KEPIBHUKU CTPYKTYPHUX MiJPO3IUTIB JISITUMYTh TaK, MI00 IONEPeIUTH HEelacHi
BUMaJKH. TOMY IMOKa3HMKOM I[IHHOCTI HPOTHO3Y € HE TUIBKH HOro IOCTOBIPHICTH, a
KOPHCTB JUISl CIIEIIaJICTIB, SIKi MIPUIMAIOTh PIllICHHS.

Ta6auns 1
Pe3ysabTaTH NpOrHo3yBaHHs NOKA3HUKIB 3arajibHOr0 TPABMATU3MY
2012
HasBa noka3HMKiB TouaTKoBi IMoxudka
naHi IIpornos NPOrHo3Y,

%

1. Micue, fe TpanuBcsi HEMACHHUI BUNIAI0K:

11ex 3a0010 Ta ePBUHHOI IIepepoOKH Xyo00u 14 13,2 -6,06
CHPOBHHHA JiJISTHKA 8 7,1 -12,68
JUJISIHKA BUTOIICHHS Xap4OBUX XKUPIB 6 7 14,29
TEepMIUHe BiTUICHHS 11 11,8 6,78

2. IIpodecisi norepmisioro:

3a01iHIK Xyzo0u; 0 9,5 -5,26
CIIFOCAP-PEMOHTHHUK; 14 14,3 2,10
BAHTAXHUK; 9 9,4 4,26
00po0IIOBaY TYII 6 6 0,00
3.Buau nopii:

T3 IiHHS IOTEPIIIIOro 10 10,8 7,41
naJiHHsA, 0OpYLIEeHHs, 00BaJIM NPEIMETIB, MaTepiaiiB 13 13,7 5,11
JUis IIKIJUTMBHUX Ta TOKCHYHHUX PEYOBHH 6 5,9 -1,69
IS IPEZIMETIB, II0 PyXalOThCsl, 00EPTArOThCS, 10 1 9.09

PO3IITAIOTECS

BUCHOBKM

[IpoBeneHe excreprMeHTANbHE KOMIUIEKCHE JOCIIKEHHS MOKA3HUKIB BHPOOHHYOTO
TpaBMaTH3MYy Ha IPUKIIAJl M'SCONEpPepOOHUX MiIPHEMCTB YKpaiHU JO3BOJIHIO BU3HAYHTH
HaOIIbII BakMBI  (pakTOpW BUHHMKHEHHS TpaBM. Bu3HaueHo, 10 HaWOUIBII
HeOe3MeYHUMH Ha M'sicomepepoOHOMY — MiANpHEMCTBI € mpodecii: 3abiliHuKa XymoOw,
BaHTa)KHUKA, CITFOCAPSI-PEMOHTHUKA Ta 00poOIItoBaya Tyml. Tak, B OCTaHHI pOKH JUHAMIKa
TpaBMyBaHHs 3a0iifHMKa XyHdOOHW, sIKa OMHCYETHCS EKCIIOHEHIIaJbHOIW (YHKIIEI0, Mae
TEHJISHIIIIO /10 3pocTaHHsl. J[MHaMiKa TpaBMYBaHHS BAHTaKHHKA OMUCYETHCSI TTOJITHOMOM 3-
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ro crynens. /J{uHamika TpaBMyBaHHS 00poOIJIIOBa4a TYII 3MIHIOIOTHCS 3 MPUCKOPEHHSIM 1
OITUCYIOTHCSl TIONIHOMOM 5-ro crymeHs. /luHamika TpaBMYBaHHsSI CIIIOCapiB-pPEMOHTHHKIB
OITUCYETHCS MOJTIHOMOM 4-TO CTYIEHSI.

Haii6inpin AOIIIBHAUM METOJOM HPOTHO3Y PH3HKY TPAaBMAaTHU3MY € PETPOCHEKTUBHHN
mporHo3. [lopiBHSIIbHA OIiHKA pe3yibTaTiB HporHody Ha 2012 pik 31 CTAaTUCTHKOIO
BUpOOHMYOro TpaBMatmaMy 3a 2012 pik ToKazana, IO CepeiHsl AOCTOBIPHICTH HPOTHO3Y
cknana 85,37 %. BomHouac, mpu TepCrIeKTHBHOMY IPOTHO3YBaHHI PH3UKIB BHUPOOHHYOrO
TpaBMaTU3My JIOCTaTHHO CKIIAQJIHO TIEPEBIPUTH CTYMiHb HOrO JIOCTOBIPHOCTI, OCKUIBKH, TNpU
HAsIBHOCTI MPOTHO3Y, il KePIBHHUITBA MiJNPUEMCTBA, SIK IPABIJIO, CIPSIMOBAHI Ha JIKBIAAIIO
TIPHYHH TPaBMaTH3MY.
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Introduction. The aim of the article is consideration of
the process of assortment portfolio forming in the context
of ensuring of food security of the country, with further
allocation of main types of assortment portfolios.

Methods. To confirm the hypothesis, authors used
inductive method and groupings, deductive method,
methods of analysis, monographic, abstract logical and
graphic methods.

Results. Authors concentrate on the following issues.
Separation of definitions rational, optimal and balanced
portfolio assortment. Forming of rational assortment
portfolio of enterprise and its effective management in
accordance with the principles of food security. Exploring
of the internal and external factors, which influence on the
formation of assortment portfolio. Analyzing of the
consumption standards of main food products by the
population of Ukraine. Connections between the rational
and balanced assortment portfolio are characterized.

Conclusion. The necessity of forming of rational
assortment portfolio is proved in the context of ensuring of
food safety of the country.

VK 338.33:338.439.6

PauioHanbHUA aCOPTUMEHTHUW NopTdenb B KOHTEKCTi

NpoAoBoJIbYOI 6e3nekun

HaTania CkoneHko, AHacTtacis TixoHOBa

HavioHannbHmid yHIBEDCUTET Xap4yoBux TexHosoriv, Kuis, YkpaiHa

Introduction

The essence of assortment portfolio planning, forming and management is that the

company should promptly offere a certain set of products that are generally consistent with
the principles of food security in the country.

The issue of portfolio management is discussed in the works of modern scholars, such
as J. Blank, J. Dantsynh, J. Litner, H. Markowitz, Ya. Mossin, V. Savchuk, Dzh. Treynor,
A.Shapkin. A separate inventory management issues addressed by scientists 1. Ansoff, L.
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Balabanovym, N. Kolyuzhnovoyu, F. Kotlyerom, V. Marin, V. Pavlovoyu, L. Sarkisyan, A.
Shubinym and others.

Materials and methods

To confirm the hypothesis, authors used inductive method and groupings, deductive
method, methods of analysis, monographic, abstract logical and graphic methods.

Results and discussions

Nowadays assortment of a company is a system of interrelated and interdependent
elements, which can be named as assortment units. So for description supply of modern
enterprises it is appropriate to use the term “portfolio” and the process of assortment
management should be focused on achieving "rational, balanced assortment portfolio".

Portfolio is a set of orders for a number of products (or their various supply range),
services, or work at the micro and macro levels.

Household portfolio is a set of independent business units, activities or products which
differs significantly from the simple their sum [1].

Efficient formation of assortment portfolio of enterprise and effective management on
it, as a balanced system of associated assortment units that are in various stages of the life
cycle, meet the needs of the consumer market and necessarily correlate with the volume of
orders is a key issue today. In an ever changing market environment, consumer preferences,
reducing the standard of cycles, etc., companies are constantly searching ways of keeping
competitive advantage on the marketplace.

Especially the management of assortment portfolio structure can be considered as one
of the main ways of achieving the goal of enterprises. It is a complex process, the content of
which is to select the optimal solution taking into account all existing and possible
optimization criteria and constraints in the implementation of the various alternative
scenarios for the company.

First of all assortment portfolio of the company is forming to meet the requirements of
consumers , while its composition and structure must conform to a set of different levels of
planning that company has. Permanent analysis of assortment portfolio with sophisticated
marketing techniques, supplemented by studying the prospects of development of the
individual and most significant assortment units, can be the basis of forming rational
assortment portfolio.

Let us look at the question of forming assortment portfolio of the food industry
enterprises in terms of food security in the country.

Today, in companies raises the question, what kind of assortment portfolio, rational,
optimal or balanced, should be formed? For a clearer understanding of this problem we
propose some definitions of the above mentioned economic categories.

Optimal assortment portfolio is a collection of assortment units, which according to the
given optimization criteria and constraints will satisfy one or more of the requirements: to
save resources for the development of new trends, increase profits at a constant or a
reduced number of units of product lines, to satisfy customers' needs with minimal cost of
their design, development and bringing to market and other.

In terms of broader searching of best performances of assortment portfolio, it should
not borne in mind the optimal assortment portfolio, but finding of its balanced structure [5].
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New Dictionary of the Ukrainian language gives the following definition. “To balance -
equilibration, which means being in correct proportions (of mutually connected parts of
something”.

Therefore we can say, that balanced portfolio is such assortment portfolio, which
includes assortment units, which brought to an optimum value and are in equilibrium with
each other, in accordance with the criteria and terms of general end-use, distribution
channels, groups of consumers and others. Criteria can also be such as:

- ensuring of maximum load capacities;

- achieving of maximum profitability;

- increasing of the market share;

- compliance with demand, others.

Note, that if we talk about the balance of the portfolio, we mean keeping a balance
between its components according to specified criteria. This is to some extent implies the
desire to be as close as possible to the axis of balance and be maintained in such condition
as long as possible. It means that desire to balance provides a degree of stability.

However, an assortment portfolio of the company is a dynamic structure that undergoes
constant influence of internal and external factors of the company under pressure which
varies. The presence of dynamic changes and elasticity causes the ability to live for
portfolio, its ability to compete in the market. That is why, we can confirm that balance
required, but not uniform requirement for assortment portfolio of the company. And there is
a broader concept, part of which is the balance. We think it is rationality and respectively -
rational assortment portfolio.

Rationalism (from Latin ratio - mind) is a philosophical point of view that emphasizes
the primacy of reason and competence (logical line of reasoning) in search of the truth. It is
prudent attitude to life, sanity in actions. Dictionary of Russian language S.I. Ozhegova
gives such definition of the word rational. "Rational — reasonably justified, expedient".

So, we can call assortment portfolio as rational, when set of assortment units that
compose it is balanced, reasonably justified and expedient. It is actually better satisfy
reasonable needs of different market segments, provides the highest quality of life at the
level of science, engineering and technology, that meets the needs of all consumers, of
current legislation and ensure economic efficiency of enterprises.

Rational assortment portfolio achieves most or even all of the strategic goals of the
company, as at current stage, as the long term goals. Formation of such portfolio provides
the most efficient:

- using of raw materials;

- increasing of producing;

- capacity utilization;

- increasing of market share and sales volume, others.

Rational assortment portfolio is a dynamic structure that depends on the demand, trends
of scientific and technical progress and on international and national law. Formation of
rational assortment portfolio should be considered as one of the modern management
instrument and utensils as the possibility of adapting the assortment of enterprises to market
requirements, which depends on the behavior of the most active part of consumers
audience.

Formation of rational assortment portfolio that meets the relevant market trends is the
foundation for the enterprise of competitive strategy. This process is more evolutionary
than revolutionary. It is impossible to set the speed of achieving results in the formation of
assortment management portfolio. But it is possible to determine the factors that influence
on its formation and learn how to use them in order to achieve some goals. The process of
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forming a rational assortment portfolio is influenced by favorable and unfavorable settings.
So that one will success, who will be able to simultaneously manage all of them. Key
factors affecting the formation of rational assortment portfolio include the following:

- attractiveness of the market, its volume, dynamics, maturity, flexibility, especially the
registration process, the impact of government regulations, etc.;

- ability to predict market trends as a whole and its parts into different categories;

- industrial and technological capabilities;

- ability to carry and protect investments;

- geographical orientation;

- development of new technologies;

- ability to analyze product portfolios of other companies;

- actions of competitors;

- analysis of the actions of competitors;

- ability to track products that are in demand of consumer and is included in the product
portfolio of competitors;

- ability to copy the mutual actions of competitors;

- changes in the life cycles of products that make up the portfolio;

- the right balance between the products in the product portfolio;

- structure of relationship between different brands inside portfolio;

- "harmony" of products in the portfolio;

- different products sold in the market in its various segments;

- classification of products according to the stage of the life cycle;

- importance of different products for consumers and producers;

- changing consumer preferences and demands;

- time of being product on the market;

- availability of specific products that meet the new trends in the market and are made
for specific groups of consumers [2,3].

Today, a lot of manufacturers of the same industry have products in their portfolio,
which may overlap each other. That is why development and implementation of unique
products is a dream of every enterprise. When introducing a new product for assortment in
addition to these factors of influence, following factors should be considered:

- expected sales of a new product;

- how will it be combined with other products in the portfolio;

- how quickly will it reach the top of sales;

- how will it compete with today's brands [2,3].

When forming rational assortment portfolio it is also necessary to remember the effect
of synergy, which means a joint action to achieve a common goal. Products that are part of
the portfolio should not be considered alone, but as components of a system. This system is
consistent, and is more than the sum of its parts. The cumulative result of this system
exceeds the performance of its components. This approach to portfolio formation can
accelerate the introduction of new products, increase sales volumes and make management
costs lower. In this context, different products have different roles such as some of them
create cash, others work in the long term periods, and the third ones are additions to the
basic ones because increase their competitiveness and volume of sales.

In our opinion, if we consider the question of forming assortment portfolio in the
context of food security, we should talk about forming of rational assortment portfolio
companies.

The definition of food security, which is contained in the law of Ukraine "On food
security”, states that food security - is the protection of vital interests of human and civil
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society and the state, in which the state guarantees to the population the physical and
economic access to quality essential food stuffs under of science-based food sets, maintains
the stability of food supply and provides food independence [www.rada.gov.ua].

In science - based food kits is meant the rational consumption norms established by the
Institute of Nutrition of Ministry of Health of Ukraine (2).

Table 1
Consumption rates of the main types of food in Ukraine, kg / one person per year

Rate according to
calculations Ukrainian

Index Research Institute Consumer Relative
commissioned basket deviation, in %
Ministry of Health of
Ukraine
Bread and bread products 101.,0 1234 18,1

(calculation to flour) (more than rate)

Meat and meat products 80,0 49 63,2
Dairy 380,0 80 59,1
Fish and fish products 20,0 13 35,3
Eggs (units) 290 220 25,2
Vegetables and melons 161,0 110 31,6
Fruits, berries and grapes 90,0 60 33,3
Potatoes 124,0 95 24,6
Sugar 38,0 24 36,8
QOil 13,0 7,1 45,4

Source: [complied by author in accordance to www.ukrstat.gov.ua].

From the table we can see the analysis of the standards of nutrition of the population of
Ukraine. If compare consumer basket of Ukrainians and regulations laid down by the
calculations of Ukrainian research institute commissioned by the Ministry of Health of
Ukraine, there is no match on them.

Rational nutrition is sufficient in quantitative and qualitative terms a complete
nutrition; a physiologically balanced nutrition of healthy people taking into account their
age, sex, nature of work and other factors.

Requirements for a balanced nutrition consist of:

- diet (it has to be balanced according to the number of intakes of human proteins, fats
and carbohydrates);

- meals;

- terms of eating.

Requirements to the diet :

- the energy value of the diet should cover the power inputs of the body;

- proper chemical composition - the optimal balance between a number of nutrients;

- good food absorption, which depends on its composition and way of preparation;

- high organoleptic properties of food (appearance, texture, taste , odor, color ,
temperature);

- variety of food due to a wide range of products and different methods of cooking;

- the ability of food ( composition, volume, culinary processing ) to create a feeling of
fullness;

- sanitary and epidemiological safety [4].
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The basis of good nutrition is balance, which means the optimal correlation of food

components. Such nutrition receives into the body various nutrients in amounts necessary
for normal human life. But for nutrition to be rational it is not enough to be only balance. It
is also necessary to include more treatment and feeding conditions.

Nutrition includes time and number of meals, the intervals between them, and

distribution of dietary intake by energy intake, chemical composition and weight by eating,
meal terms, such as appropriate setting, table setting, no distractions factors from food.

Conclusions

As we can see the balance is part of a rational nutrition. So when we speak about an

assortment portfolio in the context of ensuring food security, we should associate it just
with rational assortment portfolio of companies.

—
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ABSTRACT

Introduction. In 2014, National university of food technologies
(NUFT) celebrats its 130th anniversary. The department of
machines and apparatus for food and pharmaceutical production
was one of the first created at NUFT.

Materials and methods. The analysis of scientific and archival
sources of the activities about educational and scientific institutions
was done. On the basis of this analysis a chair was established. The
materials of Museum of Smila college of food technologies were
used.

Results and discussion. History of the department machines
and apparatus food and pharmaceutical productions has started from
Smila technical classes (1884) and the Kiyv polytechnic institute
(1898). The institute of sugar industry was created on the basis of
these and other technological institutions in 1930. Since the first
days of its work a department of mechanical equipment of sugar
factories, currently machines and equipment for food and
pharmaceutical productions was created. Under the guidance of
prominent scientists such as Oleksandr Kirov, Glib Znamenskyi,
Vsevolod Stabnikov, Volodymyr Popov, Mykola Buzykin, Abram
Miheliev, Volodymyr Anistratenko, Vitalii Taran the department
have made considerable progress in training highly skilled
specialists and in scientific work. The leading scientific institutions
of sugar production, rectification of alcohol, drying of food
materials, heat engineering, baking ovens, extrusion equipment,
processing of meat and milk were established. Sins 1930, the
department has trained over 7500 specialists. Nowadays the
department MAFFP is developing and well known in Ukraine and
abroad.

618

VK 94:378

IcTopuuHi pparMeHTH po3BUTKY Kadeapn MaLUKH i anapaTiB
XapuoBux Ta ¢papMaueBTMYHUX BUPO6HULTB HYXT

Bitaniii Tapan®, Onekcanap Massa’, Bonoaummup Tennukyn?,

Onekciii Ny6eHs', BaneHTnH PelueTHak?

1 - HavujioHarnbHuii yHIBEPCUTET Xap4oBUX TEXHOJIONH, KniB, YkpaiHa
2 - CMINIIHCEKMYT TEXHIKYM Xap4oBux TeXHos10riv, M. CMina, YkpaiHa
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Bcryn

Kadenpa mammn i anapartiB xap4oBux Ta (apmaneBTnunux BupoOHHUTB (MAX®DB)
HamnioHanbHOrO YHIBEPCHTETY Xap4OBHX TEXHOJOTIH 3JIMCHIOE TiJIrOTOBKY iH)KEHEpiB-
MEXaHIKiB ¥ KOHCTPYKTOpIB Uil MiANPUEMCTB XJIIOOMEKapChKOI, KOHAUTEPCHKOI,
MaKapoHHOI, M’SICHOi, MOJIOYHOi, OpOJWJIBHOI Ta;y3ed xap4yoBoi Ta mepepoOHOI
MIPOMUCIIOBOCTI, OiOTeXHONOriYHOi Ta (apManeBTUYHOI IPOMHUCIOBOCTI, a TaKOX
MAIIPUEMCTB Xap4oBOro Ta (hapMarieBTHYHOTO0 MaIlMHOO YTy BaHHSI.

Kadenpa numaeTbes CllaBHOIO icTOpi€ro, sika csarae 1884 poky.

Marepianu Ta meToaun

[IpoananmizoBaHno icTopu4HiI JpKepella Ta apXiBHI MaTtepiand momo poboru
CMIJSIHCBKOTO  TEXHIKYMY Xap4oBOi IPOMHUCIOBOCTI, KHIBCHKOTO MOJITEXHIYHOTO
IHCTUTYTY Ta HAI[lOHAJHHOIO YHIBEPCHUTETY XapuoBHX TeXHOJIOrid. BukopucraHo
MaTtepiaiy My3eto icropii CMIJISIHCBKOTO TEXHIKYMY XapYOBUX TEXHOJOTIH.

Pe3ynbTaTtn Ta 06roBOpEeHHs

Butoxu icropii. [linrotoBka (axiBuiB, a 3rofoM iHXEHepiB-MeXaHiKiB 3 o0yagHaHHS
IyKPOBUX BUPOOHMITB mouainacs B 1884 poui 3 Bigkpurtsam y Micti Cumina TexHigyHHX
KJIaciB Ha 0a3i TBOKJIACHOTO YUMIIUIIA.

Bin CminsiHcbKuX TeXHiYHMX KJjaciB A0 CMIJISIHCBKOIO IYKPOBOr0 iHCTHTYTY.
[TiaroroBmi crermianicTiB-MeXaHiKiB I[yKpOBOi IPOMHCIIOBOCTI IepeyBaiu ii iHTEHCUBHHUIA
PO3BHUTOK B LEHTpalbHil YKpaiHi, BIIPOBa/UKEHHS Ha IIYKPOBUX 3aBOJIaX CKJIATHOTO
MEXaHIYHOro oOJagHaHHsA. BIIbIIiCTE CHelriaaicTiB-MeXaHiKiB CKIaJaad 1HO3EMIU, SKi He
Oy 3allikaBieHI B PO3BHUTKY YKpaiHCBKOi NPOMHCIOBOCTi. Po3zymiroum morpely B
KBaJI()iKOBAaHMX KaJApax Ui IYKPOBOI IPOMHMCIIOBOCTI, MiJNPHEMII Ta BiJIOMI BUeHi
Jmurpo Mennenees, Onekcannp byriepos, Mukona ByHre npoBoawiu afapecHi myOmivHi
Jekuii Ta 30Mpaii KOLITH Ha BIIKPUTTS HOBOTO HAaBYAJILHOTO 3aKiajy. Benuki nmoxepTBu
JaBayy Iykpo3aBoaunku boOpuHcbkui, Iloroupkuid, Byrypnin. B 1884 poui rpad
Bonoaumup BobpuHchkuii 3acHOBYe CMINITHCBKI TEXHIYHI KJIacH, a HOro poiuHa OJIM3BKO
15 pokiB QiHaHCYe IX AiSITBHICTS.

3 mepmmx poKiB 3aCHYBaHHS KJIACiB 3apOXKYIOTHCSI HAYKOBI IIIKOJIM, BEAYTHCS aKTUBHI
JIOCITIJPKEHHS! TIPOIIECIB IyKPOBOro BUpOOHUNTBA. [lepmmii KypaTop TEXHIYHHX KIIACiB —
Mukona YepuKoBCHKH, € HOBATOPOM Y T'ajly3i OUUIIEHHS IIYKpY.

Cepen BunyckHUkiB Texniuynmx kinaciB - IBan KyxapeHKo, OCHOBOITOJOXXHHUK Teopii
KpHCTaJi3alii IyKpy, aBTOp MiAPYYHUKIB 3 00JIaIHAHHS IIYKPOBUX 3aBOJIIB.

B 1917 pomi 3rimHo pimieHHs TeXHIYHOrO TOBapWCTBA Ta MOCTAHOBH THM4acoBOro
ypsiy CMUISHCBKI TEXHIYHI KJIacu peopranizoBaHo B CepeHe XiMiKO-TEXHIYHE YUUITHUIIE.

B 1921 pomi ywwnume peopraHizoByeTbcss B CMUISHCBKHH TEXHIKYM ITyKpOBOI
MIPOMHUCIIOBOCTI, ZI¢ AisUI0 MeXaHiuyHe BimmuieHHs. CTYICHTIB MEXaHIYHOTO BiITiIeHHS
HAIPaBJISUIM Ha MPAKTUKY Ha IyKPOBI Ta MAIMHOOYIIBHI 3aBOAN. BUITYCKHUKN TEXHIKYMY
3aBJISIKM BUCOKOMY PIiBHIO ITIJJTOTOBKYU MicCJsl 2 POKIB CTR)KyBaHHS Ha BUPOOHHUIITBI CTaBaJIH
IHKeHepaMHu-MeXaHiKaMu.

Bukmnagayi TexHIKyMYy aKTHBHO TIPOBOIMJIM HAYKOBI JIOCHI/DKEHHS IPOIECIB
KpHCTami3allii, MexaHiqHOi 0OpOOKH CHPOBUHHU.

B 1929 poui CMiNSHCHKMH TEXHIKYM I[yKPOBOI MPOMHCIIOBOCTI PEOpPraHi30BaHO B
CMIJISIHCBKMI ITyKpOBHH 1HCTHTYT, SIKHA HACTYITHOTO POKY mepeBeneHo a0 Kuesa, ne BiH
cTaB 4acTHHOI KHWIBCHKOrO IHCTUTYTY IIYKPOBOI NMPOMHCIOBOCTi. YacTHHa BHKIIA/Ia4iB
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LBOTO IHCTHTYTY TPOJOBXWIM TOTYBAaTH IH)KEHEPIB-MEXaHiKiB Ta CTBOPIOBATH IepenOBi
HAyKOBI pPO3pOOKM Ha HOBOCTBOpEHIH Kadeapi MeXaHIYHOro YCTaTKyBaHHS I[yKPOBHX
3aBOJIiB.

IlinroroBka in:keHepiB-MexaHikiB y KuiBcbkoMy mositexniynomy iHcTHTYTI. 32
MATPUMKH BiJIOMHX YKPaiHCHKMX MELEHATIB — pPOIUHM TepelieHKiB, IyKpo3aBOI4MKa
Jlazaps Bpoacekoro y 1898 poui Binkpuro KuiBcbkuit momitexniunuii incruryt (KIII).

Jo 1920 poki KIII He roTyBaB By3bKONpOMIIEHUX CIEMiaTiCTIB ISl OKPEMHX TaTy3ei
xapuoBoi mpomucioBocti. IIpore 0Oarato BHIYCKHHKIB MpaIfoBaTH iH)XEHEPaMH-
MeXaHiKaMU Ha IyKPOBUX Ta padiHaIHUX, KOHCEPBHUX, CIIUPTOBUX 3aBOJAX Ta IIEKAPHSIX.

Ha ximiunomy c¢akynbreri 3 1920 poky Ji€ CTYAEHTCHKHH HayKOBWH TYPTOK, e
CTYIEHTH JOCIHIDKYIOTh TIPOLECH XapuyoBHX BHPOOHWUITB Ta PO3POOJISIOTH HOBI
KOHCTpYKLii oOJagHaHHA, 30KpeMa CTyJISHTaMH 3alpollOHOBAHO  YJIOCKOHAJIeHi
KOHCTpYKLIi HeHTpu(yru 3 oOBaplOBaHHSAM, BHUIIAPHOrO amapaTy cucteMu KectHepa, Ta
CXEMH I[yKPOBOTO BUPOOHHIITBA.

ITix kepiBHuuTBoM mnpodecop IBana KyxapeHka CTBOPIOETBCS HAyKOBO-JOCIiIHA
kadenpa CLIBCHKOrOCIIONapChbKuX BHUPOOHUNTB. OCHOBHMM 3aBIaHHiIM Kadenpu Oyio
CIPUSHHS PO3BUTKY I[YKPOBOI MPOMHUCIIOBOCTI. 3 1922 poKy aKTHBHO MPOBOAATHCS HAYKOBI
JOCTIDKSHHS TIPOLIECIB KpUCTaiizamii mykpy, audysii, catypamii. B 1930-37 pokax IBan
Kyxapenko npamtoBaB y KuiBcbKkOMy IHCTHTYTI IIyKpPOBOT IIPOMHCIIOBOCTI.

B 1929 poui B KIII cTBOpIOIOTH IIYKpOBHH (haKyNbTET, SIKUH 3 BJIACHOIO HAaBYAJIHHOIO
6a3oro B 1930 poui BiuBcst B KHIBCBKUIT iHCTUTYT IyKPOBOi IPOMHUCIIOBOCTI

CrBopennsi kadgeapu MexaHIYHOI0 yCTATKYBaHHs IYKPOBHX 3aBodiB. B 1930 poui
Ha 0a3i CMinsgHCBKOrO IyKpoBoro iHcruryry, LlykpoBoro dakynbrery KuiBchkoro
nomitexHiyHoro iHctutyty, LlykpoBoro ¢axynerery Kam’sueus-Ilominbchkoro Xximiko-
TEXHOJIOTIYHOTO IHCTUTYTY CTBOpeHO KHiBCHKHIA THCTUTYT I[yKPOBOI IIPOMHCIIOBOCTI.

B mpoMy X poIll CTBOPIOETHCS MEXaHIYHUE (aKylIbTeT Ta Kagedpa MexaniuHoz2o
YCMAmMKY8aHHA YYKPOBUX 3A600i8.

PozButok kadeapu B 1930-41 pokax. Ilepmmii pix kadeapa mpamroe B MpUMileHH]
KuiBCBKOTO TMONITEXHIYHOrO 1HCTUTYTY, a B 1931 poii mepexoauTs B HOBO30YIOBaHE
MPUMIILIEHHS 1HCTUTYTY.

HauanpHa Ta nabopatopHa 0a3a, a TakoX KaJIpOBHH MOTEHITiaN Kadeapy 3MIIHIIKCS B
1933 poui micns npuenHaHHs 10 KuiBcbkoro iHCTUTYTY ILyKpOBOi IPOMHMCIIOBOCTI
KuiBchKkoro ciipToBo-0pOIMIIBHOTO IHCTUTYTY Ta MEXaHIYHUX (axyabTeTiB [lonTaBchkoro
IHCTUTYTY TeXHOJIOrii M’sica, BiOIEpKiBCHKOro ClILCHKOrOCIIONApCHKOro IHCTUTYTY Ta
BopoHe3bKoro XiMiKo-TeXHOIOTIYHOI'0 IHCTHUTYTY XapuOBOi MPOMHUCIIOBOCTI.

3 mpuxonoM B 1933 pori Ha kadenpy npodecopa O. Kipoa posmoyanacs miaroToBka
IHKEeHepiB-MeXaHIKiB JIsl CIIUPTOBOI TPOMHMCIIOBOCTI, Ta MIArOTOBKA HAYKOBIB 4Yepes3
acIipanTypy.

KonextuB kadenpu ckimanaB 4 Bukiagada. 3a KOPOTKHH MepioJ] BOHHM BUKOHYIOTh
CKJIaJIHy 3a7lady — CTBOPIOIOTh HAaBUallbHY Ta HayKoBy 0asy. /Ly HaB4YajbHOTrO mporecy
cTBoprotoThest moHax 1000 Tabnuip Ta makartiB, poO3pOOJSAIOTHCS TeEpHIl METOAWYHI
BKa3iBKH JJIsl BAKOHAHHS IMIUIOMHHX ITPOEKTIB Ta PO3PAaXyHKY 00JIaIHaHHS, IPOCKTYBaHHS
MIPOMUCIIOBUX OyaiBesb. BIpoBaHKyIOTHCSI TEXHIYHI 3aCO0M HaBYaHHS 3 BUKOPUCTAHHSIM
Jiano3uTuBiB. OHOYACHO POBOSTHCS HAYKOBI IOCIIPKEHHSI.

3aBlaHHs U1l HAYKOBLIB (DOpMye XapyoBa MPOMHUCIIOBICTb, K4 CTPIMKO PO3BHBAETHCS
Ta crae HaykoemHoro. Ilepmri JociijpkeHHs CHIpSMOBaHI Ha YAOCKOHAJECHHS IIPOIECIB
BaKyyM-KpHCTaii3auii, neHTpudyryBanHs, po3niieHHs cycnensii. [IpoBomsTbest mepri
JIOCII/DKEHHST Ta PO3po0Ka CHUCTEM MeXaHi3allli TPaHCIOPTHUX Ta HaBaHTaKYBaJIbHO-
PO3BaHTaXKYBaJILHUX POOIT.
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Biiina, eBakyauis, micassBoenna BindyaoBa. B nepiui aHi BifiHM BUKJIagadi i CTy/IeHTH
OepyTh y4acThb y 3BeleHHI 00OpoHHUX cropya KueBa, a mi3Hilmie — mpu3BaHi 1O apmii,
cepel HUX — BijioMi BYeHI 1 MaiiOyTHi 3aBimyBaui kadenpu Mukona bysukin, Bomogumup
[onos, Bonogumup AHicTpaTeHKO.

Kadenpa B ckiami iHCTUTYTY TpaIfoe B €BaKyallii — criouaTky B M. BopoHexi Ha 0a3i
XIMiKO-TEXHOJIOTIYHOTO IHCTUTYTY Xap4oBOi IPOMHCIOBOCTI, a 3 1942 p. — B M. bilickk
AnTaiichbKOro Kparo.

IMpodecop I'mi6 3HaMeHCHKHMI IepepuBaEc HayKoOBY MisulbHICTH Ta B 1941-44 pokax
MpaIfoe TOJIOBHUM 1HXXEHEpOM MexaHiuyHoro 3aBony y Kaszaxcrawi. Bin opranizoBye Ta
30inblIye B 2 pa3y BUPOOHUITBO MiH, 3HU3UBIIU BUTPATH CTaJli Ta €JIEKTPOCHEPTii.

B 1943 p. xadenpa noepraerses 10 Kuesa. [IpumimeHHs iHCTUTYTY Oyio 3pyliHOBaHe.
Kadenpa meprni MOBOEHHI POKH MPAIIOE B MPUMIIICHHI HAYKOBO-IOCTIIHOTO IHCTHUTYTY
uykpy. IlounHaeTbes OyIBHUITBO HAaBYAIBHUX KOPITYCiB Ha BynuIi Bomoaumupcebkiit 68.
CrynenTn kadeapu OpraHizoByIOTh PyX 3a JIOCTPOKOBY BiJIOYIOBY iHCTHUTYTY.

1944-1991 poku. 3 1944 poky kadenpa Mae Ha3BY CHEYIAIbHO20 OONAOHAHHS.
Kadenporo 3aBimye mpodecop Ini6 3HameHchbkuil. HuM akTHMBHO BeIXyThCsS HAYKOBI
JIOCII/DKEHHST 1 CTBOPIOIOTBCSL Teopii HeHTpudyryBaHHs yTQeEniB, BHUIIAPIOBAHH,
GiTpTpYBaHHSA, — KpHcTamizamii  Iykpy.  JIOCHIIKYIOTBCS ~ BJIACTHBOCTI  PiIKUX
HamiB(aOpHUKaTiB I[yKPOBOT'O Ta CIIUPTOBOTO BUPOOHHIITB.

1954 poky xadenpa mparroe i KepiBHUITBOM mpodecopa BeeBonoga CrabHikoOBa,
SKUH € (yHAaTOpOM HAyKH 3 IIPOIIECIB Ta amapariB Xap4yoOBHX BHUPOOHHITB, aBTOPOM
TEOPETHYHOI MOJENi OHOBIICHHS IIOBEPXHI KOHTakTy (a3, MeTomiB po3paxyHKY
MacooOMiHHMX amapartiB. 3aCHOBYETbCS HAayKOBa IIKOJA 3 MAacOOOMIHHHX IIPOIECIB
Xap4OBHX BUPOOHHMIITB.

3 1957 poky kadenporo 3aBimye npodecop Bomomumup Ilomos, 3aCHOBHUK HayKOBOT
IIKOJIH 3 (Pi3UKO-XIMIYHHUX OCHOB TEIUIOTeXHIKH. OCHOBHUI HANPsM HAYKOBHX JOCIIIKEHB
— TEIUIOBI IPOILIECH B anaparax Xap4yoBUX BUPOOHHIITB.

3 1960 poky 3aBimyBau kadeapu — moueHT Mukosna by3ukiH, BiTOMHI SK TaTaHOBUTHUI
opraHizaTop HaB4YaJbHOrO Tpouecy. OCHOBHI HANpsIMU JOCIIIKEHb B IIeH 4ac - MpolecH
PO3[IiIEHHS! HEOAHOPIIHUX CUCTEM, PO3pOOKa TEXHIYHMX CHCTEM ISl BUCYIIYBaHHS
Xap4oBUX MPOJYKTIB.

VY 1966 pokax po3modanacs miarotoBka (haxiBIiB IyIs MOJIOYHOT Ta M SICHOT IPOMHKCIIOBOCTI.

3 1974 poky kadenpa Mae Ha3BY MawuH [ anapamié xap4osux eupooruyme. OUOII0E
kadenapy 3aciayKeHHH isS9 HAyKW 1 TEXHIKM YKpaiHu, mpodecop, akaiaeMik Akxanemii
ImKEHepHUX Hayk Ykpainu, naypear JlepkaBHoi mpemii B ramy3i HayKd 1 TEXHIKA
Bonoaumup Anictpatenko. Bin ¢popMye HayKoBY IIKONY 3 peKTUdiKallii CIUPTY, CTBOPIOE
rajmy3eBi HayKoBO-JoCHiIHI Jaboparopii. OCHOBHa yBara NPHIUIAETHCS MPAKTUYHOMY
BITPOBAPKEHHIO HAYKOBUX po3po00K Ha 3aBojax PansHcekoro Coro3sy.

Y 1976 pori kadenpa peKOHCTPYIOEThCS, BIIPOBAKYIOTHCS TEXHIYHI 3aCO0M HaBUAHHS
Ta eJIEeKTPOHHO-00UUCITIOBANIbHA TEXHiKa. Briepiie B iHCTUTYTI BIPOBAKY€EThCS HABUAIbHE
TenebaueHHsI.

Y 1978 poui Ha kadenpi cTBOprOEThCS JabopaTopiss MEMOpaHHHX amapaTiB JuIs
PO3IIEHHST Xap4YOBHX CEpPEIOBUIN, B SIKiM ITiJ KepiBHUUTBOM Ipodecopa Bomomummupa
Amictpatenka HaykoBIi Pamiens Kasimipor, Baiepiit ['yrmamok, HOpiit FOpos ta Irop
JKuTHeupKuit BUKOHYBaJIH JOCHIPKEHHS Ta 3aXUCTUIIN TUCEPTalliiiHi poOOTH.

Y 1979 pomi Ha 06a3i cekilii 0oOJagHAHHS I[YKPOBUX 3aBOIIB CTBOPIOETHCS OKpeMa
Kadenpa TEXHOJOTIYHOrO OOJIQJHAHHS Xap4YOBHX BUPOOHHITB, HHHI — TEXHOJOTIYHOIO
o0J1aJiHaHHS Ta KOMI IOTEPHUX TEXHOJIOT1H MPOEKTYBaHHSI.
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VY 1980 poui kadenpi MammH i anapaTiB Xap4OBHX BHPOOHHIITB, MEPIIiN 1 IHCTUTYTI,
MIPUCBOEHO 3BaHHSI 3pa3KOBOI.

Posmmprororeest MixkHaponHi 3B’s3ku Kadenpu. CTyaeHTH Ta BHKIagadi po3novaiiu
craxyBanHsi B [lombmii, Bonrapii ta pecnyomikax Pamsucekoro Corosy. Ilposini
BUKIamaui — mpodecop Bitamiii Tapan, monentd Opect Pymenko-I'puirox Ta iHIm
MIPOBOJIMIIM LIUKJIN JIEKIi# B yHiBepcuTerax Kyowu, bonrapii, B’etnamy, Amkupy.

Y 1996 pomi kadeapy MamuH i amapaTiB Xap4yoOBHX BHPOOHUITB 00 €IHAHO 3
kadenporo MamMH 1 amapaTiB  XmTiOONEeKapChKUX, MaKapOHHHX Ta KOHIUTEPCHKUX
BHUPOOHHIITB.

MMinroroBka cnewiamgictiB Ans xJidonmexkapcskoi mpomuciaoBocti. B 1949 poui B
YHIBEPCHUTETI CTBOPIOETHCS Kadeapa XJiOoneKkapCchKhX, MakapOHHUX Ta KOHJUTEPCHKUX
BUPOOHMIITB, siKa 3/IHCHIOE MIATOTOBKY 1 iHXeHepiB-MexaHikiB. OpraHizaTopu Ta mnepiii
kepiBHUKHM Kadenpu — moueHT Kysepma XKypa ta npodecop Icak JlurBak. 3 1954 poky
kadenporo kepye A.T.H, mpodecop AOpam MixesneB, (yHIATOp HAYKOBOI IIKOJIH IIO
xJi0ornekapchbkuM TedaM. B meil mepion miJ HOro KepiBHUITBOM 3aXUCTHIM 18
JcepTaliiHuX poOiIT B ramy3i miyHoi TexHiku. CriBpoOiTHHKaMH Kadenpu MpOBOAUTHCS
KOMIUIEKCHE  JIOCII/DKEHHSI TEIUIOMAacOOOMIHHUX TIpOLECiB Yy poOouMx Kamepax
XJT1i0oneKapchKuX mevei. TeopeTHYHO 00IPYHTOBAHO Ta EKCIIEPUMEHTAIBHO MiITBEPIHKEHO
OCHOBHI NPHUHIIMITH KOHCTPYIOBAHHSI XJIi0OMEKapChKHUX MeUeH.

HaiiBaromimmx pe3ysbTaTiB TOCATHYTO Ticisa 1965 poky, koiau Ha Kadeapi CTBOPEHO
rajy3eBy HayKOBO-IOCTIIHY JlabopaTopiro mo xiiOomnekapcbkuM medaMm. CIiBpOOITHUKU
kadeapu po3poOWIIK Ta BIPOBAIIN Y BUPOOHHUIITBO MOHA 10 KOHCTPYKITi#l meven.

3 1981 poky miaroroBka iHKEHEpiB-MEXaHIKiB ITPOBOAUTHCS HAa HOBOCTBOPEHHIN
kadenpi MamuH 1 amapaTiB  XJiOONEKapChbKUX, MAaKapOHHHX Ta KOHIUTEPCHKUX
BHPOOHUIITB, J¢ 3aBimyBadeM Kadempu mnpaimroe mpodecop Orekciit JlicoBenko. Bin
PO3pOOMB TEOpETHYHI OCHOBM IPOIIECY 3aMilllyBaHHs TicTa, IPOJIOBXKHB TEOPETUYHI Ta
€KCIIEpUMEHTAJIbHI JIOCIIDKEHHS TPOIeCy BUITIKAHHS, 3alPONOHYBAB BHCOKO IHTEHCHBHI
BiOparliiiHi 3minryBaui Ta OpOIUIIBHI arperaTy.

Haykogra mikoina, 3acHoBaHa mpodecopom AOGpamoM MiXeleEBUM, CHOTOMIHI IMPOIOBKYE
JUSUTBHICTB M1 KepiBHULITBOM Ipodecopa Bonoammupa TenmmukyHa. KpiM mpomwucioBux
neyei, BEIYThCS OCIHIPKEHHS TPOLECIB eKCTpy3ii Ticra, 3MilllyBaHHS TiCTa, pi3aHHS
Xap4oBUX MPOJYKTIB.

90-1i poxu. He nuBnsynch Ha €KOHOMIYHI TPYJHOII, HAYKOBa po0OTa Ta MOAAIBIIHNA
PO3BHUTOK HaBYAJIBHHOI'O IMpPOIECY HE NPHUIUHAIOTHCS. Po3mouaro miaroroBky ¢axiBmiB 3a
OCBITHBO-KBLJTi(hiKaliHHUMU pIBHAMU: OaKajaBp, CIEIalicT Ta Maricrp.

Y 1994 porii cTBOPIOETHCS TepInii Ha Kadeapi KOMIT IOTSpHUH Kiiac.

Y 1995 pomi po3nounmHaeThes miaroropka, a y 2000 poui — mepmmii  BUIYCK
crewianicTiB s papMarieBTHYHOI Ta MiKpOOiOIOTriYHOI MPOMHUCIIOBOCTI.

VY 1998 poui mpodecopam Bomogumupy Anictparenky Ta Bitamiro TapaHy 3a UK
pobit 3 pektudikanii cupTy npucymkeno JlepkaBHy npeMiro YKpaiHH B Taiy3l HayKH i
TEXHIKH.

Bigpomkennsi. B xiHni 90-X pokiB akTHBI3yeThCsi HaBYajJbHA Ta HayKoBa poOoTa Ha
kadenpi. Bukiagadi Ta HayKOBI OIEpKYIOTh JOCBiJl pOOOTH B HOBMX PUHKOBHX YMOBAX.

3 1998 poky kadeaporw Kepye I.T.H., Mpodecop, 3acayKEHHH TNpaIliBHUK OCBITH
VYxpainu, naypeat JepkaBHoi npemii B rany3i Hayku 1 Texniku Birtaniit Tapan. OcHOBHUI
HampsiM HOro HAayKOBUX MAOCHIKEHb — MiJBHUIIEHHS e(EeKTUBHOCTI Ta30-piIUHHUX
MacoOOMiHHMX TMpOLECIB B XapyOBUX TEXHOJOTIAX 1 po3poOKa Cy4acHOi KOJIOHHOI
amapatypu Uil XapyoBoi, XIMIYHOi Ta IHINMX Tajy3ed MNpPOMHCIOBOCTI. Brepie
copMysaboBaHa i OOyMOBJIEHAa IEPCIEKTUBHICTH HOBOTO HANpsSMKy iHTeHcH(ikamii —
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oprasi3ailisi KOHTPOJIbOBaHUX IMKJIIYHUX IporieciB. [Tonax 25 pexTudikamiiHux KOJIOHHUX
amapartiB, po3poOnenux mpodecopom Bitamiem Tapanowm, CKCIUTYaTYIOThCsS Ha
MAIIPUEMCTBAX CITUPTOBOI Ta (hapMareBTHIHOI TPOMHUCIOBOCTI.

B 1999-2000 pokax MOICPHI3YEThCS KOMIT FOTEPHHH KJac, BCTAHOBJIIOIOTHCS
orepaniini cucremu Windows, CHCTEMH aBTOMaTH30BaHOIO MpoekTyBaHHsS Kompas Ta
AutoCad, WinMash, nporpaMHuii KOMIUIEKC AJIsI MOJENIOBAaHHS PyXy PIIMH Ta Ta3iB
FlowVision, rpadiunuii pemakrop Ta cucTeMa MonemoBanHsa Inventor. Humi Bech
rpadiyHui MaTepiai, pO3paxyHKH JeTaliei Ta BY3IiB OOJNaJHAHHS B TUIUIOMHHX IPOEKTAX
BUKOHYIOTHCS 32 JOTIOMOT'O0 CYYaCHUX KOMIT FOTEpPHHUX TEXHOJIOTIH.

3 2011 poky kadeapa Mae Ha3BY MAwuH [ ANAPAmis Xapyosux ma Qapmayesmuyrux
8UPOOHUYMS.

3 2013 poky kadenporo Kepye I.T.H., mpodecop, akageMik AkagaeMii iHKeHEPHUX HayK
VYxpainu Omnekcanap ['aBBa. OCHOBHMM HampsIMKOM HOTO HAayKOBHUX MJOCITIKEHb €
CTBOPCHHS HOBITHIX IaKyBaJIBHHUX CHCTEM JJI XapuyoBHX IPOAYKTIB, ONTHUMI3allis
CTPYKTYpH NaKyBaJILHOTO O0JIQ/IHAHHS Ta YAOCKOHAJICHHS! BUPOOHMYOI JIOTICTHUKH.

HaykoB1i kadeapu npoBOIsATh HAYKOBI JOCHIHKEHHS, SIKi aKTyaJbHI U1 ChOTOJCHHS
Ta TEPCIEKTUBHOTO PO3BUTKY HAPOJHOTO TOCIIONAPCTBA: IUKIIYHI PEKUMH POOOTH
MacOoOOMIHHMX amapatiB (npogecop Bimaniti Tapawn);, KOMIT'IOTEpHE MOICTIOBAHHS
TiApOAMHAMIYHUX MPOIIECIB B MAIITMHAX 1 arapaTtax Xap4oBoi MPOMHUCIOBOCTI (doyenm leop
Jlumosuenko); THTEHCHU(]IiKalis Ta ONTUMI3allisi TEXHOJOTIYHUX MPOIECIB BHUPOOHUIITBA
xJribonekapchKol nponykiii (npogecop Bonooumup Tenuukyn, ooyenmu FOnis Tenuuxyn,
Onena Yenemox, Onexcitl I'yoens, acucmenmu Muxona [Jecux ma Onexcanop Kpasuenro);
YIOCKOHAJICHHSI TEXHOJIOTIYHHMX IIPOLIECiB Ta OOJIaJIHAHHS THMBOBAPHOIO BUPOOHMITBA
(ooyenm Cepeiit Yoooos ma acucmenm Jlecsi Mapyunkesuy), AOCTIIKEHHS MPOLECY
pi3aHHS XapuyoBHX NPOMYKTIB Ta YAOCKOHAJICHHS pPOOOTH pi3aJIbHOIO OO0 THAHHS
(npoghecop Bonooumup Teruuxyn, ooyenm Onexciii Iybens); MiABUIICHHA ¢()EKTUBHOCTI
MPOLIECiB IIPUTOTYBaHHSI Cycia B YMOBax MiHI NHMB3aBOIiB (npoghecop Bimaniti Tapan,
odoyenmu Cepeiil Y0000e6 i Onexcanop Yeneniok)

Cepen TBOpUOi CTYAEHTCHKOI MOJIOZI MOMYJSPU3YETHCS HAYKOBa MAisUIBHICTH. [lin
KepiBHUITBOM mpodecopa Bomoaummupa TemuukyHa Beaerbcs poOOTa TypTKa 3
YIOCKOHAJIEHHSI TIPOIECiB Ta OONaJHaHHA XJIi0ONEeKapChbKUX BHUPOOHUIITB, 30KpEMa, IO
MIPOMUCIIOBUM TeyaM, eKCTpy3iiHii texHimi. JJouent Cepriii YI010B Kepye HayKOBHM
TYPTKOM 3 YIOCKOHAJIEHHS IPOIECIB Ta oONajHaHHs OpOAMIbHUX BUPOOHHITB, 30KpeMa,
MiHIITHBOBAPCHb.

ITix kepiBHUUTBOM joneHTa Iropa JXUTHEUBKOro CTYIEHTH IOCHTIDKYIOTH IPOIECH
MEMOpAHHOTO PO3MIJICHHSA XapYOBHX CEPEHOBHIN, I KEPIBHUITBOM moneHTa OJjekcis
I'yOoeni — wmexaHiuHi mporecH, 3okpema, pizaHHsa. [oment Omexcanmp IIpoxopos 3
KOJIEKTHUBOM CTYJIEHTIB Ta acCHipaHTIB YJOCKOHAIIOIOTh IIPOLECH Ta oOJaJHaHHS
MIPUTOTYBaHHS MUBHOIO CyCJIa, CaTypallii piJiH Ta pO3/IIEHHS CITUPTOBUX PO3YHHIB.

Pe3ynpraTi JOCHIIKEHb CTYAEHTH IIOPOKY TPEACTaBISIIOTh Ha YKpaiHCBKUX Ta
3aKOpAOHHUX HAyKOBHX KOH(EpEeHIsX Ta KOHKypcax HAyKOBHX pOOIT, OTPUMYIOYH
BU3HAHHS Ta HATOPOIH.

[Jenerauis MarictpantiB kagenpu B 2012 poui Ha MikHaponHid KoH(epeHmii
Pycencekoro yHiBepcurety (bonrapis) Ha BHCOKOMY piBHI TNpEINCTaBHIM PeE3yNIbTaTH
HAyKOBHX POOIT Ta OTpUMaH BijizHaKy — «KpuiraneBuii mpu3y» 3a HAWKpally JOMOBIIb.

Acnipant kadenpu Onekcannp Kpasuenko 3 2013 poky — crunenmiar KaOinery
MisicTpiB Ykpainu.

B 2013 poui TBOpUHMii KOJEKTHB Ha 4oJi 3 mpodecopom OnekcanapoM ["aBBorO oepkaB
Jilep>)kaBHE 3aMOBJICHHS Ha BHMKOHAaHHS (DYHIAMEHTaJIbHOI HAayKOBO-AOCTIIHOI pOOOTH
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—— Education and science

«HaykoBi 3acagu onTuMi3amiiHOrO CHUHTE3y (YHKIIOHAIBHO-MOAYJABHOI CTPYKTYpH
MAIIWH IS TAKYBaHHS XapYOBHUX IIPOAYKTIBY.

B 2008-12 pokax kadenpa HalaropKye TBOpUi 3B’ s3KH 3 KadenpaMy MallivH i anapariB
Xap4yoBHX BHPOOHHMUTB MOTHILOBCHKOTO yHiBepcuTeTy npojoBoibcTBa (benapycs),
VYHiBepcuTeTy XapuoBux TexHoiorid, M. IInoBaiB (bonrapis) Ta ¢inii MockoBckkoro
JIep>)KaBHOTO YHIBEpCHTETy  TeXHoJorii Ta ympaeiiHHd B M. Meneys (PecmyOmika
Bamkoprocran). [li3Hime HamaromkeHo 3B’s3KH 3 HoHaz 15 yHiBepcureramu bBomrapii,
Benapyci, Pocii, Pymynii, Monnosu, ®@paniii, Azepbaiimxany.

B 2013 poui TBOpumii KONEKTUB Ha 4oii 3 mpodecopom Boroanmupom TemmaxyHOM
OTpUMYE MepeMory B KOHKYpClI Ha BUKOHAHHS MDKHAapOIHHMX HPOEKTIB 7- paMKOBOI
MporpaMu  JOCHIDKEHh Ta TEXHOJOTIYHOrO pO3BHUTKY €Bpormneiickkoro Coro3y, Ta
posnounHae poboty Ham mpoektoM «Nutrilab» - “J{ocmimkeHHS MapKyBaHHS Xap4OBHX
MPOAYKTIB B Jiep:kaBax YOpHOMOPCHKOrO perioHy”. 3riJHO NPOEKTy, HAyKOBIN Kadenpu
MIPOBOJIATH HAYKOBI JOCII/DKEHHS B IepkaBax €Bporeiichkoro Coro3y.

Bunycknuku kadeapu. Bunyckaukamu kadeapu e Bizomi Bueni — pektop HYXT B
1974-2002 poxax, akagemik HAAH Vkpainm IBan T'ymmii, npodecopu Biramniii
Homapenpkuii, IBam Manexuk, Onekcanap Hekos, Banepiit IlltanreeB, AwnaTomii
Cokonenko, Bikrop I'yip, Banepiiit Muponuyk, Onexcanap beccapa0 Ta iHmi.

BUCHOBKM

Icropist kadempu MammMH 1 amapaTiB Xap4yoBHX Ta (apMaleBTUYHHX BHPOOHHIITB
nounHaeThes Bij CMUTSHCBKI TexHIUHMX KiaciB (1884 p.) ta KuiBchkkoro momiTexHiYHOTO
incruryty (1898 p.). B 1930 pori Ha 6a3i JeKiIbKOX 1HCTUTYTIB CTBOPIOEThCS KHIBChKHIA
IHCTUTYT IIyKPOBOi ITPOMHUCIIOBOCTI, 3 TepHI JHI HOro poOOTH CTBOPIOEThCs Kadempa
MEXAHIYHO20 YCMAMKY8AHHs YYKPOBUX 3A600i6, HUHI - MAWUH | anapamie xapioeux ma
papmayesmuunux  eupobnuyme. Ilig KEepIBHUITBOM BiIOMHX BueHMX — [mi0a
3HameHcbkoro, BeeBonona CrabnikoBa, Bonoaumupa [Tomosa, Mukomiu By3ukina, AGpama
Mixenesa, Bononumupa Anicrpatenka, Bitanis Tapana kadenpa gocsriia 3Ha4HUX yCHIXiB
y HayKOBil poOOTi Ta MiArOTOBIII CIEIaJICTIB.

JlocBiueHuii KOJEKTUB HAyKOBIIB Kadenpu 30epirac Ta NpUMHOXKYE JOCBi HayKOBOL
Ta HaBYaJbHOI POOOTH, HAKONHMYEHUH MECATWIITTSAMU B pe3yJIbTaTi KIOMITKOI Ta
CaMOBIIIaHOT ITpaIl.
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— AHomauii
AHoTranii
XapuoBi TexHonorii
Yruiaizauisi Bin0ol1loBajIbHOr0 NUJIy HPH Nepepodui POCJAMHHUX OJIil

LBetko IIpokonos, I'eopri MeueHos
VYuisepcumem xapuoeux mexuonoeii, Ilhoedie, boneapis

Beryn. IlpoBeneHo AOCHiPKEHHS B IPOMHCIOBHX YMOBaxX OONrapchbkoro OEHTOHITY —
BHUOUTIOIOUOI PEYOBHHM Uil POCIMHHUX OJIid, Ha BIJNOBIAHICT, BHUMOraM CTaHAApTiB [0
CTyIEHs 3a0apBIICHHSL.

Marepianu i MeToau. BUKOPHCTaHO COHSIIHUKOBY OJIisl, OTPUMaHy IIISIXOM Trapsdoro
npecyBaHHs. 3a0apBiCHICTh BHM3HAU€Ha CHEKTPOPOTOMETPUYHMM MeTonoM. Konbopose,
KUCJIOTHE 1 IEPEKUCHE YUCIIa, Koe(ilieHT pedpakiil BU3HAYEHI CTAHAAPTHIMHI METOAMHU.

PesyiabTarn Ta 00roBopeHHsi. 3MEHIIECHHS BMICTYy KapOTHHOIiB y BHOUIEHIN oiii, y
IOPIBHSHHI 3 HEBUO1IEHOIO, OLIIHEHO 32 ONTUYHOIO I'YCTHHOIO 3pa3KiB. byB CTBOpeHuil cekTp y
BuanMii obsacti 3 A Big 400 mo 700 mMm. Ilin yac BuOLMIOBaHHS OJii MpolLec MO3ULINAHOT
i3oMepu3allii i popMyBaHHs Ai€HIB ITpH JOBXKUHI XBUII 235 HM 1 TpieHiB npu 258, 268 1 278 HM
CKJIQZIEHO BiIHOCHO HEHACHYCHUX OMXXHUPHUX KHUCIOT B Tpuriinepuaax omii. JocnimkeHo
3JTMIIKOBHI BUOUTIOIOYMI T 1 po3po0JIeHHid MeTo Horo yTuitizanii. 30aradeHHs MOpoOILIKY 3
5, 10 1 15% SBE He 30inbliye BMIiCT BOJOIH, Tak SIK IpoLEC BiOLTIOBaHHS MIPOBOIUBCS MPU
105-110° C 1 HagnuImkoBoMy TUCKY 17 MM. 301IbIIEHHS 3araJIbHOrO BMICTY OJ1ii 1 MiHEpaIbHUX
(30s12) CKJIAOBUX 3aJEXUTh BiJl MPOLEHTHOrO BMICTy 30araueHoro mnopouky. Kucnorhe i
[IEPEKUCHE YHUCIa HE3HAYHO 3pOCTalOTh. DBCTaHOBIEHO, 110 ONTUMAaJbHA KiJbKICTh
BiJIPALbOBAHOIO BUOLIIOBAJILHOIO MUY /IS 30araueHHs MOpOIIKY, CTaHOBUTH 10 %.

Knrouosi cnoea: BinOineHHs, OSHTOHIT, Ois, yTHITI3allis.

3acTocyBaHHs BiBCSIHOr0 0OPOLIHA UIsl IOKPAIIeHHs] CTPYKTYPU MOPO3MBAa

Onbra Pubax
TepHoninbcokuil HayioHanbHull mexuiyHuil ynigepcumem im. leana Ilynos

Beryn. Ilimanucra i JbOJSIHUCTA CTPYKTypa MOpPO3MBAa € BaJaMU KOHCHCTEHLIl, SKi
BUHMKAIOTh IIPYU NOPYILIEHI PEKUMIB 30epiraHHs, TPaHCIIOPTYBaHHs M pearisauii MpOLyKTy.
BiBcsine OoporiHo 103BOIIsE 320€31eUnTH CTablIbHY CTPYKTYPY MOPO3HUBA.

Marepiasm i merogu. [ocnimpkeHHs (opMH 1 pO3MIpy KpHCTaNiB JIbOAY 1 JIAKTO3U
3iiicHIOBaIM 32 JONOMOIOI0 ONTHUYHOIO MIKPOCKOIY Ta KOMII'IOTEPHOIO OOpOOIeHHS
300pakeHb. 30UTiCTh MOPO3HBA BU3HAYAIIM CTAHJAPTHUM METOJIOM.

PesyabsTaTn. Beranoineno, mo yactkoBa 3amiHna C3M3 1o 25 % y ckiaai Mopo3uBa Ha
3% BiBcsHOro OopomiHa (Bl 3arajgbHOi KUIBKOCTI KOMIIOHEHTIB) TapaHTye (OpMyBaHHS
KPUCTAJTIB JIAKTO3U po3MipaMu a0 10 MKM H Iomeperkye IMOsABY MILIAHUCTOI CTPYKTYpU Y
npoueci 30epiranHs. OkpiM TOro JoAaBaHHS L€l KiJIbKOCTI 3€pHOBOIO KOMIIOHEHTY HaJae
MOXJIMBICTh 3HU3UTH BMICT BHCOKOBAapTICHMX cra0imizauidHux cucreM Ha 50 % Bim ix
[I0YAaTKOBOI'O BMICTy 0€3 HEraTMBHOIO BIUIMBY Ha NpPOLIEC KpHUCTaji3alii BOAM Yy I'OTOBOMY
nponykTi. CepesiHi po3MipH KPHUCTAIIIB JILOAY, 10 YTBOPIOIOTHCS CTaHOBIATH 32,09-35,47 MKM.
BusiBieno, mo OiomosiMepu BiBCSIHOrO OOpOIIHA y MPHUCYTHOCTI OiNKIB MOJOKa (GOpMYIOTH
«3axXMCHMH Kapkac» HaBKOJIO KpPHUCTaJIiB JbOLY, SKUM IEpEelIKOPKae  MirpaliiHii
nepekpucTaizamii BOAM IiJ 4Yac TEMIEpaTypHUX KOJIMBaHb 1 BHHUKHEHHIO JIbOISHUCTOI
CTPYKTYPU Y MOPO3HUBI.

Knrouosi cnosa: Mopo3uBo, MiIAHUCTICTh, OBEC, OOPOILIHO, JIif, JaKTO3a.
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HayxoBo-npakTH4Hi OCHOBM TEeXHOJIOTiii epepodKH KapToIli Ha Xap4yoBi NPOLyKTH

Amnatoniii Mazyp
Binopycokuii oeparcasnuii acpapruii mexHiynuu yHieepcumem, Mincox

Beryn. IlpoGiema BucOKOE(EKTHBHOI HEpepOOKM KapTOIUIl Ha IIUPOKUIl acOPTHMEHT
IIPOJYKTIB XapuyBaHHS € AaKTyalbHOI. MeTa AOCHIUKEHb - YTOUYHUTU HayKOBO-NIPAKTHYHI
OCHOBY IIEPEPOOKH KapTOILI Ha CyXe KapTOIUISHE MIOPE 1 XPYCTKY KapTOILIIO.

Marepiann i Meroam. BHKOpHCTOBYBanu 3arajJlbHONPUHHATI METOAMKM JJISl aHali3y
CHPOBHHH 1 FOTOBOI'O NPOAYKTY. ExcriepuMeHTanbHi 1aHi 00poOIsian MeToaMyu MaTeMaTUuHO1
CTaTUCTUKU.

PesyabTaTi Ta 00roBopeHHs. Iloka3zaHa eKOHOMIUHA JOLIIBHICTh IEPEPOOKH KapTOILIi HA
Cyxe KapTOIUITHE IIIope 1 XpYCTKy KapTomno. BuspieHo xapakrep 3MiHM B Oynbbax
PEeNYKYIOUHX IYKpPIB 1 CyXHX PEUOBHMH Yy mpolieci 30epiraHHs. PekoMeH10BaHO Il OTpUMAaHHS
IIPOJYKTY BMCOKOI SIKOCTI BCi COPTH KapTOIUI Iepell MepepoOKOor0 MijaBaTu OOOB'SI3KOBiH
axmiMaTuzamii nporsrom 20 ni6 mpu temmnepatypi 15-20° C. BcTaHOBIEHO KOHCHCTEHIIIO
KapTOIUITHOTO IIOPE ITPU TEXHOJIOTIYHUX Mpoliecax BapiHHA 1 cyminHsA. HaykoBo oOrpyHTOBaHO
OIITHMaJIbHI IIapaMeTpy BUPOOHULITBA XPYCTKOI KapTOILII.

Knwowuoei cnosa: xapTorus, mope, KIiTHHA, CYILIKa, 00CMa)kyBaHHSL.

CTpyKTYpPHO-MeXaHi4yHi BJACTHBOCTI AparjienofiOHuX NPOAYKTIB JJIsl CIIOPTCMeHIB

IOnis MiknamieBcbka
Kuiscorutl HayionansHull mopeoseibHo-eKOHOMIYHUL YHigepcumem, YKpaina

Beryn.  IlepcnekTMBHUM — HampsMoM — JuBepcUdikallii acOpTUMEHTY CIIOPTHBHOIO
Xap4uyBaHHS € JparjenonioHi Xap4oBi MPOAYKTH. 3BaXKal0yy Ha OCOOJIMBOCTI peLieNTYpH, YMOBH
30epiraHHs 1 BUKOPUCTaHHS, JparienoioHi XapuoBi NPOLYKTH IIOBUHHI BOJIOJITH CTablIbHUMU
CTPYKTYPHO-MEXaHIYUHUMHU BIaCTUBOCTSIMU.

Marepiaim i meroau. JlocnimkyBaau — AparienofiOHi  XapyoBi  HOPOAYKTH 3
reneytBoproBauamu: nektuHoM (0,5%) Ta kcantaHoBoro kamemmio (0,05-0,2%). B’s3kicts
3pa3KiB  BUMIPIOBJIM POTALiMfHUM METOJOM, TIpaHUYHY Hampyry 3CyBY BH3HAYalId
EKCTpanoJsLiero 3anexHocTi N=£(t) 1o 3HaueHHs 1—0.

PesyabTarn Ta 00roBopeHHsi. 31 30UIbLIEHHSIM KOHIICHTpAlii KCaHTaHOBOI Kameni Y
JIpariaenofiOHuX Xap4yoBUX MPONyKTaX e(EeKTHBHA B’SI3KICTh Ta IpaHUYHA HAIpyra 3CyBY
301bIIyIOThCs: oAaBaHHA Bxke 0,05% kcaHTaHOBOI Kameai 30UIblIye B’S3KICTh CUCTEMH Ha
38%, a 0,2% — Ha 62%. B’A3KicTb Ta MILHICTb CUCTEMHU 3 NEKTUHOM DPi3KO 3MEHIIYETHCS 3
JIOZIaBaHHSAM KHUCJIOTH, BHACTIJOK KHMCJIOTHOTO TifIpOii3y NEKTHHOBUX MOJIEKYJ, Y TOH 4ac SK
JUIL CHUCTEMU 3 IIEKTMHOM 1 KCaHTaHOBOIO KaMEIUI0 BOHM HPAKTHUYHO HE 3MIHIOIOTHCS, ILIO
OB’ S13a2HO 31 CTIHKICTIO MIKMOJIEKYJISIPHUX 3B SI3KiB, YTBOPEHUX KCAHTAHOBOIO KaMeJIIio, 10 il
KUCIOTH. 301IbIIECHHS KOHIEHTpalii KCaHTAaHOBOI KaMelli y CHCTEMi TaKOX MpPU3BOAUTH [0
3MEHIIECHHS BIUIMBY TEMIIEpaTypH Ha i MIlHICTb: MPH HarpiBaHHI CUCTEMH JIMIIE i3 NEKTUHOM
10 40°C rpaHn4Ha Hampyra 3cyBy 3MeHIyeThcs Ha 43%, a npu nopaBanHi a0 cucremu 0,2%
KCaHTaHOBOI kKameni — juiie Ha 9,4%, OCKibKH 30UIbIIEHHS KOHIEHTpallil KCAHTaHOBOI KaMei
CIpHAE HAPOCTAHHIO KUIBKOCTI MIXKMOJEKYJSPHUX 3B’43KiB, JUIsl pYHHYBaHHS SIKMX HEOOXimHA
JIOIaTKOBA EHEPTis.

Knrouosi cnoea: npari, neKTHH, KCAHTAHOBA KaMi/lb, B’SI3KiCTh, CIOPTCMEH.
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— AHomauii
bioTexHonoris, Mikpo6ionoris
JlocaiKeHHsI TEPMOPE3UCTEHTHOCTI XJ1i0onekapchbKUX APLKIKIB

I'anna J{opou, Hartanis ['peripuax
Hayionanvnuii ynisepcumem xapuosux mexunoaoeit

Beryn. Illupoke BUKOpUCTaHHS XJIIOOMEKapChbKUX JPDKIDKIB a0 MOLITOBX  JO
PO3LIMPEHHS 1X aCOPTUMEHTY Ta CTBOPEHHS pac, L0 HE 3yCTpivaroThes y npuponi. Hacmigkom
TaKol LJIECTIPAMOBAHOI CEJEKLiT CTal0 BUBEACHHS TEPMOCTIHKUX XJI100-NEKapChbKUX APIKAXKIB,
3JaTHUX BIKMBAaTH IIpHM TeMIlepaTypi BHUMIKaHHA Xdi0a. AKTyaJbHUM € JOCITIDKEHHS
TEPMOPE3UCTEHTHOCTI JIPDKIPKIB, 4epe3 IMOBHICTIO HE 3'ICOBaHUI BIUIMB X Ha OpraHiam
JIIOIUHU.

Metoau gociaigskeHb. JOCHiDKEHHS TPOBOAMIM 3 BHKOPHUCTaHHAM TipKoi 3aBapku (3
JofaHHAM 1 % XMeneBoro BifiBapy), B Ky BHOCHIM M SIKYLIKY XJ1i0a BUIIEUEHOTI'O 3 J0JaBaHHIM
1,5 % 1a 3 % npixmxkis 1 0e3 HUX. Y pe3ynbpTaTi 3aBapKa CIyryBaja HO)KUBHUM CEPElOBUILEM, B
SIKOMY CyOJIeTalbHO MOIIKOKEH] KIITUHY BiAHOBIIOBAIMCS.

Pesynbrarm Ta 00roBopeHHsi. BcraHoBieHO, IO Mmichs BUMIKaHHA XJi0a KIITHHU
JPIXKJUKIB - BTPA4alOTh 3[aTHICTh POCTH Ha IIIJIBHUX alMIbOBAHUX IOXKUBHHUX CEPEIOBUIIAX,
[IpoTe IicHs KYJbTHBYBAaHHA y 3aBapkax a00 col0f0BOMY OysibHOHI BiIHOBIIIOIOTH CBOIO
KUTTE3AATHICTh. BigmiueHo, 110 BMICT CTOPOHHBOI Mikpodiopu B xii0i 30iibLIyeThCs 3i
30UIBIIEHHSAM KITBKOCTI JPXKJDKIB, sIKi Oy/IM BHECEHI 10 TicTa NIPU BUIIKaHHI XJ1i0a.

BucnoBok. IlokazaHa 37aTHICTH  XJ1i0ONEKApCBKUX — APDLKIKIB — BIKHMBATH — Ta
BiJJTHOBJIIOBATHUCS MiCJIl OTPUMAHOTO TEIUIOBOTO IIOKY MiJl 4ac BUITIKaHHS XJ1i0a.

Knwowuosi cnosa: npixmxi, TepMOCTIKICTb, 3aBapKa, BiTHOBJICHHS.

JlokJiiHiuHe BUBYeHHs npenapary I3arizon

Hina Mukurenko', AHaToniil HOTOHaﬂLCKHﬁZ,

Jleoni 3aika’, Ombra Boncynosa®, Onexcanap Kapros'

1 — Hayionanvnuii ynisepcumem xap4osux mexuonocii, Kuis, Yxpaina
2 — Incmumym 0300poeienHts i 6i0po0dxceHHs Hapoodie Ykpainu,

3 — Incmumym monexynapuoi bionozii i cenemuxu HAH Ykpainu.

Beryn. 3 Meroro po3IIMpEHHS CHEKTpYy Aii MpemapaTy METHUCAa30Hy OyJo OIepXKaHo
po3uuHy ¢GopMy — i3aTi30H, 3aCTOCYBAaHHS SIKOTO CBIAYUTH PO HEOOXINHICTh MOJAIBIIOrO
JIOCIIIKEHHS 7151 BUKOPUCTAHHSI HOTo B KJIiHIL.

Marepiaim i meronu. EKcniepuMeHTallbHI JIOCHIKEHHS TIpemnapary i3aTi3oH Oynu
IIPOBE/IEH] 3a JIOIIOMOI'OI0 CIIEKTPAJILHOTO aHaJIi3y Ta METOAY AMHAMIYHOI'O PO3CISIHHSA CBITJIA HA
npwiangi SPECORD UA VIS, 90plus S/n Brookhaven Instruments Corporation.

PesynbraTn. BusHaueno, mo mnpemapar [3arizon mae Ttaki miku 244,0; 274,0; 360,0.
Haiikpama KoHIEHTpallis npenapary 1t JociaiukeHs — 1 /. Po3mip yacrodok y Bozi 775,0
M., a B JIMCO — 148,0 M. 3HayeHHs [3€Ta-NOTEHIIAJly YacTOK Ipernapary i3aTi3oHy
Bignosinae -4,1.

Bucnosku. IIpenapar mae asa niku B Y@ o6nacTi CnekTpy, L0 CBiAYaTh PO CKIAIHY
CTPYKTYpPY 1 OIMH MK Y BUAMMOMY Jialla3oHi — HAsBHICTH YKOBTOro 3abapBiieHHs. Po3mip Ta
J13eTa MOTEHLia)l YACTMHOK IpenapaTy BiirpaloTh BaXKJIMBY POJb IPHU BEJIEHI IX B OpPraHi3M in
vivo. Haiikpaliia KOHIIEHTpAIis 115l MPOBEACHHS JOCIIKEeHb Ha crieKTpodoTomeTpi — 1 Mit/1.

Knrouogi cnoea: i3aTi30H, METHCA30H, 13€Ta-IIOTCHITIAI.

——VUkrainian Food Journal. 2013. Volume 2. Issue 4 — 627



—— Abstracts ——

Mixpo0iosnoriyna Ge3nexka nacTHJILHUX BUPOOIB HOBOI pelenTypu

Apina XXuBotoBcbka, Haranis I'peripuak
Hayionanvnuii ynisepcumem xapuosux mexuonoeii, Kuis, Yxkpaina

Beryn. V 3B’s3Ky 31 30UIBLIEHHSIM KUIBKOCTI JIFOJICH XBOPMX Ha ILIYKpOBHH jiaber Ta
KHMIIKOBO-IINTYHKOBI 3aXBOPIOBAaHHS BUHHKIA IMOTpeda y po3polli peuentyp COJOAOIIIB 3
BUKOPHCTAHHAM I[yKPO3aMiHHHKIB. 3 METOIO BUSBJICHHS BIUIMBY JIAKTYJIO3H Ta (DPYKTO3H Ha
MIKpOOIOJIOTIYHI [TOKa3HUKHK COJIOJIOUIIB HOBOi peuentypu Oyno MpOBEACHO aHajii3 iX
MIKpOOi0oIoTiyHOI Oe3neKH Ha pUKIiIai cydie.

Marepiann i meroau. AHani3 37iHCHIOBAaBCS 32 HOPMAaTUBHUMM MiKpOOiOJOTiYHUMHU
noxazHukamu. KpiMm Toro, mepeBipsuld KilbKiCTh CIOpOyTBOproBaibHUX Oakrepii (CYDB). 3
METOIO CTBOPEHHS YMOB IIPOBOKALIIfHOIO TECTYBaHHs, 3pa3ku cyduie 30epiranu 3a TemMiepaTypu
Ha 10°C BuIIe periiaMeHTOBaHOI.

PesyabraTn. BiamiueHo BiJNOBiIHICTH BCiX 3pa3KiB BCTAHOBIEHMM HOpMaTHUBaM.
JocnimkeHo OUHAMIKY 3MIiHH pIiBHS 3arajibHOi OOHACIHEHOCTI MPENCTaBICHHUX 3pasKiB cydie
mpu 30epiraHHi Ta BIUIMB LYKPiB Ha MIKpOOiOJIOriYHYy O€3MEYHICTh COJIOJOIIB HOBOT
peuentypu. BeraHoBieHo, 1m0 (pYKTO30BMICHI cydiie MarOTh JEMIO HMX4Yi MiKpOOioJioriyHi
[IOKa3HUKH, HIX BHPOOM 3 Caxapo3ol, IO € TpaJuLidiHUM KOMIIOHEHTOM COJIOMOLIIB.
JlonaBaHHS JaKTYJA03U O PELENTypH Cy(iie He MOripuiye ix MiKpoOioJoridyHy CTabibHICTb.
[MinBuimenns: Temmnepatypd Ha 10 °C Bij BCTAHOBJIEHOTO HOPMATHBY iCTOTHO HE BIUIMBAJIO Ha
MiKpoOi0I0riuHi MOKa3HUKH BCiX 3pa3KiB NPOAYKTY 32 PErIaMEHTOBAHUM TEPMiH 30epiraHHs.

Knrouosi cnoea: 3aHaciHeHHICTb, cyduie, yKpO3aMiHHUKHU, O€3IeUHICTh, 30epiraHHsL.

3axucHi GpyHKUiI NOBepXHEeBO-aKTUBHUX Pe4yoBUH Nocardia Vaccinii IMB B-7405

Karepuna [lanacrox
Hayionanvnuii ynisepcumem xapuosux mexuonoeii, Kuis, Yxkpaina

Beryn. Mera pobotu - pocmigutu 3patHicTs ITAP Nocardia vaccinii IMB B-7405
3aXHIIATH KIITUHA TPOIYLEHTIB BiJl BIUIUBY Cu* (1,5-2,5 mM), Cd2+(0,1—0,5 MM) i Pb2+(0,1—
0,5 MM).

Metoau pocaigxenns. KynstuyBanus N. vaccinii IMB B-7405 3aificHIoBanu Ha pigkoMy
MiHepajbHOMY cepenoBulli 3 riiuepuHoM (1,5 %, 06’eMHa yactka). s BU3HAUEHHS 3aXUCHUX
BiactuBocteil [TAP y npobipku tumy eppendorf BHOcHIM mo 1,5 M1 KyJAbTypanbHOI pinuHA
(xmitunn + TTAP) i cycnensii kiitun, nos6asnennx ITAP; goxasam 0,1-2,5 MM Cu®*, Cd*" a6o
Pb* y Burisiai 0,1 M posunniB coneit CuSO,x5H,0, CdSO,x8H,0 i (CH;COO0),Pbx3H,0 i
yepe3 | roj BU3Haualu KiJbKiCTh XKMBUX KIITHH 3a MeTozoM Koxa.

PesyabTaTu Ta o0rosopenns. Bcranosneno, mo IIAP N. vaccinii IMB B-7405 3axumanu
KIIITHHU MPOJYIEHTA BiJl TOKCHYHOTO BILUIUBY cu* (1,5-2,5 MM), cd (0,1-0,5 MM) i Pb* (0,1-
0,5 mM). Tak, 3a HasBHOCTI 1,5-2,0 MM Cu®" BIXMBaHHS KIiTHH mramy IMB B-7405 3
eKCIIOHeHIiHHOi a3y craHoBmIIO 2045 %, Toxi sk 3i cTanioHapHoi ¢asu Oyno y 1,7-2,0 pasu
mwkunM. 3a aii 0,1 MM Cd % ta Pb*'Ha knituau N. vaccinii IMB B-7405 3 eKcCrOHeHIiiHOT
¢da3u pocry 3a npucyrHocti ITAP Bmwxuaso y 1,5-1,8 pasiB Oinblue KiIiTHH, HiX 0e3
ITOBEPXHEBO-aKTUBHUX peyoBHH. BcraHoBieHo 3axucHi Biactusocti [TIAP N. vaccinii IMB B-
7405 moao Aii BaXKKUX METAJIIB Ha KIITUHU IpoxyueHTa. OTpuMaHi pe3ynbTaTd MOXYTh OyTu
OCHOBOIO 7151 CTBOPEHHS IPUPOLOOXOPOHHOI TEXHOJIOTIT 3 BUKOPUCTAHHAM KIITHH N. vaccinii
IMB B-7405 i cunre3oBanux IIAP mis pemenianii KOMIUIEKCHUX 3 BaXXKKMMH MeTajlaMU
HaTOBUX 3a0py/JHEHb.

Knrouosi cnoea: TIAP, Nocardia vaccinii IMB B-7405, Baxkki MeTaln, 3aXUCT
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Mpouecn Ta o6nagHaHHA Xap4oBUX BUPOGHULTB
Perenepauist GpiibTpyBaIbHOI NOBEPXHI NPH OYMCTIi MOJIOYHOI CHPOBATKH

Oner Kpaseus, Mapis Illunkapuk
TepHoninbcoruil HayioHanebHull mexuiyHuil yuigepcumem imeni 1. Ilynos, Ykpaina

Beryn. HeoOxitHO BcTaHOBUTH e(DeKTUBHUIA crIociO pereHepanii GiabTpyBaIbHOI TOBEPXHI
IIPY OUYMILEHHI MOJIOYHOI CUPOBATKH BiJ O1IKOBOI AucHepcHOI da3u

Marepianu i MmeToau. JlocnimxyBanack MOJIOYHA CUPOBATKa, OflepKaHa IPH BUPOOHULITBI
CHpPY KHCJIOMOJOYHOIO Ta Ka3eiHy TexHiuHoro. JloCnimKeHHs NPOBOAWIN 3 JAOINOMOIOIO
GUIBTPYBaIbHOI YCTAHOBKH IATPOHHOTO THITY.

Pe3ynbTaTn. BMicT Ka3eTHOBHX 4aCTOK B MOJIOYHIH CHPOBATIII CTAHOBUTSH BiJ 2 10 3 KT/M.
OOIpyHTOBaHO AOLIJIBbHICTh BUKOPUCTaHHS MpOLECY (DiIbTPyBaHHA VIS OYHUILEHHS MOJIOYHOI
CHpOBAaTKU. BU3HaueHO BIUIMB PEOJOTIYHUX XapaKTepUCTHK OilkoBoi nucnepcHoi (aszu Ha
npouec (GinbTpyBaHHS CHUPOBATKU. Bu3HaueHo ocobnmBoCTi mpouecy (GiabTpyBaHHS MOJIOYHOL
CHpOBaTKM IIPH percHepanii (inbTpyBaJbHOrO €JIEMEHTa 3 JOMOMOIOI0 IITOK Ta MIIIXOM
3BOPOTHOI IIOAa4i OYMIIEHOI cUpoBaTKH. IIpu 3acTocyBaHHS NaHUX CIOCOOIB pereHepauii He
3a0e31euyeThCsl TOBHE BITHOBJICHHS BJIaCTUBOCTEH (ilbTpa — BiTHOBJIEHHS He nepeBuInye 75%.
3anpornoHOBaHO KOHCTPYKLIIO CAMOOYUCHOTO (hiIbTPYBAJILHOTO €JIEMEHTa Y BUITISAL MIPYKUHU
CTHCKY Ta NpOBEJEHO HOro BHIIPOOyBaHHsA. BcraHOBiIEHO, 1O B Mpoleci pereHeparii
CaMOOUYHUCHUM GiNbTpyBaIbHUIN €1EMEHT BiJHOBIIIOE CBOI BIaCTUBOCTI Ha 92%.

BucHoBKH. 3acTOCYBaHHS CaMOOYHMCHOIO (UIBTPYBANIBHOTO eleMEHTa 3abesreuye
edeKTUBHY poOOTY (iNbTpa MPOTIATrOM BCHOIO MPOLIECY OUUCTKU CUPOBATKH.

Knrouosi cnoea: cupoBatka, 010K, QiIbTPYBaHHS, pereHepallis, aaresis.

JocaipxenHs npouecy iHppauepBoHOro HarpiBy B TenVIOBOMY anapari 3 BepXHim i
HIZKHIM eHepromiiBeieHHAM

Irop Kipik, Cernana BacineBckasi, Anecs Kipik
Mocunvoscvkuii deparcasHuti yrieepcumem npooogoavcmea, Pecnyonixa benapyce

Beryn. AkTyanbHUM IIUTaHHAM € BUBYEHHS Ipoliecy iHQpauyepBOHOro HarpiBy Xap4oBHX
[IPOAYKTIB 1 OTPUMAaHHS AaHAJITUYHOTO ONKMCY 3MIHM TeMIEepaTypd B ILEHTpi BUPOOY,
00pobIr0BaHOrO iH(PAYESPBOHUMH IIPOMEHSIMHU.

Marepianu i metonu. JlocmikeHHsT MPOBENEHI Ha TEIUIOBOMY amaparti iHppadepBOHOIO
HarpiBy 3 BEPXHIM 1 HIDKHIM CHEproniJiBeJICHHsIM. Y CTaHOBKa BUKOPHAHA y BUIVISAI €MHOCTI 3
HEPrKaBil04oi cTajli 1 CKIIala€ThCsl 3 BEPXHBOI Ta HWKHBOI KPUIIKY, B SKi BOYJOBaHi raJloreHOBI
KBaplLIOBI BUIIPOMIHIOBAYi, BiJ3EpKAIIOIOUMIl TEIUIOI30II0I0UNM €KpaH 1 3aXUCHHH eKpaH 3
TEPMOCTIHKOro ckia. Marepiai Jyis I0CHiDKEHHS - BUPOOU 3 M'sicHOro Qapiry y ¢popmi Kyii.

Pesyiabrarn Ta o0ropopeHHsi. Po3poOieHa eKclepUMEHTaJbHAa YCTaHOBKA TEIJIOBOIO
anapary iH(GPauepBOHOI'O HArpiBy 3 BEPXHIM 1 HIKHIM eHepromigBefeHHsIM. OTpHUMaHO
3aJIEXHOCTI yacy TeroBoi oOpoOku HamiB(aOpukatTiB 3 M'sicCHOro dapiy y BUMIAAI Ky Bil
Hanpyru B poOodiil KaMepi eKCriepuMEeHTaIbHOro anapary iHgpauepBoHoOro HarpiBy. JloBeneHo
e(eKTHBHICTh 3aCTOCYBaHHS HOBOI KOHCTPYKIIi amaparty iHppauepBoHoro HarpiBy. OTpuMaHO
PIBHSHHS, IO ONMCYIOTh MPOLIEC HAarpiBaHHA BUPOOIB 3 M'AcCHOro dapiy, ski MOXYTb OyTu
BUKOPUCTaHI B IH)KEHEPHUX PO3PAXyHKaX.

Knwowuosi cnosa: 14, Harpis, M'sco, dap, Kys.
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Brumme riaakocti iHTepnoJasiiiHUX TPUIOHOMETPHYHUX CILIAIHIB
HA NOXUOKY iHTepnoJs il

Bononumup [lenucrok, Onena Heronenko
Hayionanvnuii asiayivinui ynisepcumem, Kuis, Ykpaina

Beryn. Teopis anrebpaiuHuX IHTEPHIOIALIHHUX MHOTOUIEHIB Ma€ HEJOMIKU: CTapLll WICHH
MHOT'OWIEHIB MIBUAKO 3POCTAIOThH 13 301IbIIEHHSM CTENIEHsI BUKOPUCTOBYBAHUX MHOI'OYJIEHIB; 1X
BUKOPUCTAHHS PiAKO NPU3BOJAUTH A0 OyIb-sKOI po3yMHOI (hi3U4HOI iHTeprpeTalii HaOIKEHb.
AKTyalbHO 3aCTOCYBaTH IIPM MOJENIOBAHHI IOJiHOMialbHI cIulaiiH-QyHKUiil abo mpocTi
CILIakHM.

Marepiaam 1 meronu. [lng BUSBICHHS BIUIMBY IJIAJKOCTI  iHTEpHONALIMHUX
TPUTOHOMETPUYHUX CIUIAMHIB Ha MOXUOKY IHTEPNOJIALIT 3aCTOCOBAHO TEOPETUUHE AOCITIKEHHS
Ta MaTeMaTUYHE MOJCIIIOBAHHS B IpOrpaMHOMY nakketi Mathcad.

Pesyabraru. BusHaueHo BIUIMB Iu(EpeHLIAIbHUX BJIACTUBOCTEH TPUIOHOMETPUUHMX
IHTEpHOJSILIHMX CIUIaliHIB Ha MOXMOKYy iHTepmossauii. Bu3HAayeHO BIIMB BJIACTUBOCTEH
[JIAJIKOCT] CIUIaMHIB Ha NMOXMOKY IHTEPHOJALIl SK Ha KiHLIAX TaK 1 Ha CepeluHi BiIpPi3Ky Ha
TECTOBUX IIPUKJIAZAaX 1 BCTAHOBIEHO, IO 13 30UIbLICHHAM MOpsAlKa CcIulaiiHa mnoxuOka
iHTepnossLii 30inbiyeTbes. Lle MOSCHIOETBCS THM, 11O i3 30UIBIICHHSAM IOPSIKY CIUIaiHY
MIOCUJIIOEThCS LIKiATMBUI BIUIUB sBUINA [i06ca.

Knrouosi cnoea: iHTEpNONALLi, TPUTOHOMETPIsl, IHTEPIIONSALLS, TIIAAKIiCcTh, [10cc.

Excrutyataniiina HajiliHiCTh CKJIATHUX eHepreTHYHUX 00'€KTiB

Banepiit Camconos, Onbra Xnooucrosa, Onbra Ma3sypenko, Auapiit Tapan
Hayionanvnuii ynisepcumem xapuosux mexuonoeii, Kuis, Yxpaina

Beryn. Haii6inbin AieBUMH METOJAMU MiATPUMKH MPALE3AATHOCTI CKIAJHUX TEXHIYHUX 1
EHEPreTUYHUX O00'€KTIB, HE3aJIeKHO BiJ] HAABHOCTI B HMX JAE(EKTIB, € CUCTEMH TEXHIUHOIO
JIiarHOCTYBaHHS 1 IPOrHO3yBaHHS.

Marepianm i Meromu. BuxopucraHo Moneni AiarHOCTYBaHHA Ta IIPOrHO3YBaHHS,
3aCHOBAaHI Ha CTaTUCTUYHMX JAHMX 1 HAa AHANITUYHMX 3aJISKHOCTAX 3MIH BJIACTUBOCTEH
KOHKPETHHX MatepianiB. BU3Ha4ueHO iHAMBINyajabHI IOKa3HUKM HaJilHOCTI 3 ypaxXyBaHHAM
TEXHIYHUX [apaMeTpiB [Vl KOXKHOTO 3 HUX.

Pesyabrarn Ta o00ropopeHHsi. KoxkHe NiINPHEMCTBO Ma€ CBOIO I1HIUBITYyalbHY
KOMOiHaI1li10 (aKTOPiB XaOTUYHO 3MIHIOIOTh €KCIUTyaTalliiHO-HaliliHI XapaKTepUCTUKHU 00'eKTa 1
BHOCUThH HemependauyBaHIiCTh B JIAHIIOT NPUYMHHO-HACIIAKOBUX 3B'SI3KIB PO3BUTKY OJHOTO i
TOro X AeQeKTy y OmHOTUIHUX 00'ekTiB. OOJIK 1HAMBIIyalbHUX ITOKA3HHUKIB HAAIMHOCTI 3
ypaxyBaHHSM TEXHIYHUX IapaMeTpiB B iICHYIOUMX MOJIENAX JiarHOCTYBaHHS Ta IIPOTHO3YBAaHHS 1
[IPOBEACHHS KOMIUIEKCHOI ~ OLIHKM  IpaLe3laTHOCTI 00'€kTa  JO3BOJMUTH  30UIBIIUTH
HONEePE/DKCHHS] BUHUKHEHHS e(eKTiB Ha PaHHIX CTalisX 1X PO3BUTKY 1 MOMIIIIHMTH CXEMHI
PpillIeHHs 0710 IX 3aI00iraHHs Ta YCYHEHHs y KOXHOI'O OKPEMO B3STOr0 00'€KTa.

BucHoBku. [HauBinyamizaiiss METONIB TEXHIYHOTO JIiarHOCTYBaHHS Ta TEXHIYHOTO
[IPOrHO3YBaHHS J103BOJIsI€ 30UIBIINTH BUIIEPEPKEHHS! BUHUKHEHHS Je(DeKTiB Ha paHHIX CTalisxX
X PO3BUTKY 1 JO3BOIUTH NpUMaTH OLIBII NPaBUIbHI PIllIEHHS IIOAO iX YCYHEHHS JUI KOXKHOTO
OKPEMO B3ATOr0 00'€KTa.

Knrwowuoei cnosa: niarHocTyBaHHs, IPOrHO3YBAaHHsI, TYpOOreHepaTop, KOMIIPECOp, 1E(EKT.
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ABTOMaTM3aLis TEXHOJIOMYHUX NpoueciB
MarteMaTHYHA MOJeEJb yIIpaBJIiHHSl p03[ll/lJIIOBaJILHI/lMI/l Cy[lll/lJILHI/lMI/l yCTaHOBKaMPI

Haranps [lusnoBa, Anina Ocranenko, Koncranrtin Konszos
Mockoeécbkutl Oepocasrull yHisepcumem mexHono2ii ma ynpasinints iveni K.I'.
Posymoscvroeo, ginis 6 m. Meneys

Beryn. [l aBTOMaTM30BaHOI CHCTEMH YINPABIiHHS PO3MWIIOBAIBHUX CYLIMIBHUX
YCTAaHOBOK HEOOXiZHO pPO3pOOMTH MaTeMaTU4HY MOJEIb IPOLECY CYIIIHHA MOJOYHHUX
IIPOJYKTIB, SIKa BPaXOBY€ CTATHYHI 1 JUHAMIUHI XapaKTEPUCTUKHU MIPOLIECY CYLIIHHS.

Marepianu i meroan. s ckiagaHHs iMITaliiHUX Mojeell BUKOPUCTAHO yHiBEpCalbHI
MOBU IIPOrpaMyBaHHs 1 CIeliaai30BaHi alropuTMidHi MOBU AJIsl CUTYaLliHHOTO ONUCY 00'€KTIB i
AITOPUTMiB MOJEITIOBaHHS.

PesynbraTn Ta 00roBopenHsi. Po3po0ieHO MareMaTW4Hy MOjEIb Ha OCHOBI pIBHSIHB
MaTepiaJIbHOTO 1 TEIIOBOro 0ajaHCy, 3 ypaxyBaHHAM CTaTUYHUX 1 JUHAMIYHUX XapaKTEPUCTUK
Ipoliecy CYIIIHHA MOJIOKAa 1 MOJIOYHHX NpOAYKTiB. IIpu po3pobui aBTOMaTH30BaHOI CHCTEMHU
YIpPaBIiHHS IPOLECOM CYLIIHHS B PO3NWIIOBAIBHUX CYLIMJIBHUX YCTAHOBKAaX HEOOXiJHO
3a0e3MeunTy 3aJaHy BOJOTICTh MPONYKTY 1 NPOAYKTUBHICTH YCTaHOBKHM. /[l Bubopy
ONTUMAJIbHOI CTPYKTYpPU HEOJHOPIOZHUX 1 HECTAlliOHApPHUX MaTrepialbHUX IOTOKIB B
TEXHOJIOIIYHIM CHCTEMi MOJOYHOIO BHPOOHHULITBA CNiJi BHUKOPUCTOBYBAaTH KOMILIEKCHY
iMiTalifiHy Mozenb BUPOOHUIITBA, 110 BITBOPIOE Pi3HI aJbTepHATHBHI BapianTu Ha EOM s
OLIHKM TX ONTUMAaJIBHOCTI 3 BUXOAY 1 SIKOCTI FOTOBOI NPOAYKLIi{, pallioHaIbHOCTI BUKOPUCTaHHS
CHPOBHUHH Ta ONTUMi3allii TEXHOIOTIYHUX PEKUMIB.

Knrouosi cnoea: cyuika, MOJIOKO, pO3IHUJIIOBAY, aBTOMATH3AIlis, YIPaBIIiHHS.

MMincucrema TeXHOIOTiYHOI0 MOHITOPMHTY HA OCHOBI MeTOiB HEYITKOI JIOTiKH

Haranis Mociituyk
Hayionanvnuii ynisepcumem xapuosux mexuoaoei, Kuis, Ykpaina

Beryn.  JIng migBuimieHHs edexkTHBHOCTI poOotu OparopektudikaiiiiHoi ycTaHOBKH
BBOJMTLCS IiJICUCTEMA TEXHOJIOITYHOTO MOHITOPHUHIY, SIKa IIPOBOAUTH ONEPATUBHUI aHali3
iHpopMmanii, Jonomarae B NPUHHATTI pillleHb 3 YyHOpaBJIiHHA Ta 31HCHIOE IIPOTHO3YBaHHS
PO3BHTKY 00'€KTa.

Marepiain Ta metonu. s po3B’si3aHHA 3a7a4i CTPYKTYpHOI ieHTU]iKaLil BUKOPHUCTaH1
IHTEJIEKTYyalbHI METONM KEPYBaHHA CYyJaCHHMMH TEXHOJOTIYHUMM KOMIUIEKCAMU XapyOBHX
BHUPOOHUIITB, a caMe: METOAM HEUITKOI JIOTIKH Ta JIHIBICTUYHOI arnpoKCHUMAIlii.

PesyabraTu Ta 00rosopennsi. ChopmynboBaHi paBuiia HEUITKOI 6a3u 3HaHb Ta OTPUMAaHa
MOJIeNIb TEXHOJIOTIYHOro TMpolecy, sfKa BianoBinae peanbHoMy 00’ekry. lle mo3Bonse
OiABUIIUTH  ehEKTUBHICTL POOOTH CHCTEM YIOPaBIiHHA Ha MiANPUEMCTBAX XapdyoBOI
[IPOMUCIIOBOCTI Ta 3HU3UTU KUIBKICTh HE NPaBWIbHO NPUHMHATUX pillIeHb 3 YIPaBIIiHHA
CKJIQIHUMU TEXHOJIOIIYHMMHU KoMIulekcaMu. CTpykTypHa ifgeHTudikalis MoIeli Ipouecy
JI03BOJISIE sIKOMOTIa OJrpK4e HAOIM3UTHCh O pealbHUX YMOB POOOTH 00’€KTa, BUSHAUUTU HOro
MOTOYHHUH CTaH Ta MPUHHATH e)EKTUBHI PIIICHHS 3 YIIPABJIIHHS.

Kntouoei cnoea: MoHiTOpUHT, OparopexTrudikariis, ifeHTudikaris, HediTka Jorika.
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Bukopucranus iHHOBanilHOI iHTeJeKTYaJILHOI TeXHOJIOTTT yNpaBJliHHS
B I'OTeJILHOMY IOCIOAAPCTBi

IOnis Munp, Bita HupynbHikoBa
Hayionanvnuii ynisepcumem xapuosux mexuonoeii, Kuis, Ykpaina

Beryn. AKTyallbHUM € BIPOBADKCHHS IHTENEKTYaIbHUX TEXHOJIOTIH B TOTENb. I 0OJIOBHOMO
0cOOMBICTIO € 30epeKeHHsI EHePropecypciB i BUKOHAHHS CUCTEMOI MO0a)KaHHS TOCTS L1010
nepeOyBaHHS B HOMEPI.

Marepianu i Mmeroau. BukoHaHO aHalli3 CydacCHUX HAYKOBUX IIpallb SIK YKPAaiHCHKUX TaK i
3aKOPJOHHHX II0 HampsMaM: aBTOMAaTH30BaHI CHCTEMH MOHITOPHHTY Ta YIpPaBIiHH,
3a0e3reucHHs ~ Oe3MeKH, eHepro-i  pecypcosOepexxeHHs,  3a0e3medeHHs  KOMOpTY.
IIpoananizoBaHO 3aKOHOJABCTBO YKpaiHU Ta HOPMATUBHI aKTH.

Pe3ynbTaTu. BHBYCHO CTPYKTYpy 1 CHCTEMAaTHKYy POOOTH IHTENEKTYalbHHX TEXHOJOTIH
YIIPaBJIiHHS B FOTENi B LIJIOMY Ta FOTEIBHUX HOMEpaxX 30KpeMa, OOIPYHTOBAHO €KOHOMIUHICTh
BIIPOBA/DKCHHS CHCTEMH. Po3risHyTO 3a0e3nedeHHs (QyHKUiN IHTEICKTyaJbHUX TEXHOJOTIH B
TOTENIBHOMY KOMIUICKCI. [HTeIeKTyalbHa TEXHONOTS YIIPABIiHHSA HA MiANPUEMCTBI TOTEIBEHOTO
rOCHO/IapCTBa € 0E3yMOBHO JONIIBHOK. BIpoBakeHHs IHTENEKTyalIbHOI CHCTEMU KepyBaHHS
IHKEHepiero 3 eHeprosoepiratoyuM 00JaJHAHHAM 3YMOBIIIOE CKOPOYECHHS BHTpaT Ha
eKCIUTyaTallil0 1 PEMOHT YCTaTKyBaHHS IPOTAIOM YCHOTO JKUTTEBOTO LMKy OYiBII TOTENIO 32
PaxyHOK 3HW)KCHHS BIUIUBY JIFOJICBKOTO (haKTopa, a TAKOXK 3HIKCHHS IIOPIYHUX KOMYHAIBHUX
wiatexis Ha 15...30%. Cepenniil TEpMiH OKYIHOCTI CHCTEMHU CTAHOBUTD 3 POKH.

Knrwowuoei cnosa: rotenb, IHTENEKT, CUCTEMA, EHEPTO30EPEKEHHS, YIIPABIIHHS.

be3neka XUTTERIANBHOCTI
CtaH 0X0poHH Npaui Ha NiANPUEMCTBAX M'CONePePOOHOI IPOMUCIOBOCTI YKpaiHu

Onera €stymenko, Cepriii KoBanenko
Hayionanvnuii ynisepcumem xapuosux mexuonoeii, Kuis, Yxkpaina

Beryn. AHaniz npU4MHM TpaBMYBaHHS Ha M'ACONEPEPOOHUX MiANPUEMCTBAX H03BONISE
PO3pOOUTH OOTPYHTOBAHI 1 €pEKTUBHI NULIXH NPOQITAKTHKA 1 3HIKCHHS PU3UKY TPABMYBaHHS
IpalliBHUKIB.

Marepiaim i MeTonu. 3acTOCOBaHI METOIM OJHO(PAKTOPHOTO KOPEIAIIHHO-pErpeciitHOro
aHaJIi3y Ta PETPOCHEKTHBHOIO INPOTHO3YyBaHHA. JIJs1 NPOrHO3YBaHHS PU3UKY BHKOPUCTaHO
PETPOCHEKTUBHUI IIPOTHO3. AHAJIi3 NPOBEIHCHO HAa OCHOBI CTAaTUCTHYHUX JaHHUX IOJO
BUPOOHUYOr0 TPaBMaTU3MY.

Pesyabrarn. BusnaueHo ¢axropu BuHMKHEHHS TpaBM. HaifOinbmn HeOe3nmeuHMMH Ha
M'sicoriepepoOHOMY IiIpHEMCTBI € mpodecii: 3abiliHMKa Xyqo00W, BaHTa)XHHKA, CIIOCaps-
peMoHTHHKAa Ta oOpoOmioBaya tym. JluHamika TpaBMyBaHHS 3a0iiiHuMKa XyaoOW, siKa
OIMUCYEThCS CKCIOHCHIAJbHOI (YHKIIEI0, Ma€ TEHACHIII0 10 3pocTaHHsA. JlMHaMika
TpPaBMYBaHHS BaHTa)XKHUKA OIMCYEThCS MOMIHOMOM 3-ro CTymeHs. JluHamika TpaBMyBaHHS
00po0iroBaya TYII 3MIHIOIOTHCS 3 NPUCKOPEHHSAM 1 ONUCYIOTHCS IOJIHOMOM 5-TO CTYIEHS.
JluHaMmika TpaBMYBAaHHsS CIIIOCapiB-PEMOHTHUKIB OIMCYETbCS MOJIHOMOM 4-rO CTYIEHS.
IlopiBHsIbHA OLHKA pe3ynbTaTiB NporHo3y Ha 2012 pik 31 CTaTUCTUKOI BUPOOHUYOIO
TpaBmMatu3My 3a 2012 pik nmokaszana, nio cepeHs JOCTOBIPHICTh MPOrHO3y ckiana 85,37

Knrwowuosi cnosa: 6e3neka, mpaiysd, TpaBMaTH3M, PU3HK, HEIIACHUH BUIIa/I0K, IPOTHO3.
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ExoHOMiKka Ta ynpaBniHHS
PanionansHuii acopTuMeHTHHI OPTdeJib B KOHTEKCTI MPOJ0BOJIbY0I 0e3neKn

Haranist Cxorenko, Anacracis TixoHoBa
Hayionanvuuii ynisepcumem xapuosux mexuonoeii, Kuis, Ykpaina

Beryn. Metoro OCHIDKEHHS € pO3risi Ipouecy (OpMyBaHHA aCOPTUMEHTHOTO NOPTQENto
IANPUEMCTB B KOHTEKCTi 3a0e3MeUYeHHs IPOJIOBOJIbYO] Oe3NeKH KpaiHM, 3 MOAAIBIINM BUJUICHHAM
OCHOBHHX Pi3HOBH/IiB aCOPTUMEHTHUX NOpPTdeiB.

Mertoau. [{ns miaATBepKEHHS TiNOTE3H BUKOPUCTOBYBABCS 1HAYKTHUBHHMI METOJ i IPYIyBaHH,
JIeNYKTUBHHUI METOI, METOAU aHaJIi3y, JIOT1YHUM 1 rpadidHuil MeToH.

PesysnbraTtn. KoHLEHTpYeTbCS yBara Ha pO3MIAAI TaKUX IMTaHb: BHOKPEMIJICHHS IIOHSTH
palioHaNIBHUM, ONTHMAIbHMI Ta 30alaHCcOBaHMM acOpPTHUMEHTHMH moprdens. PopMmyBaHHS
PALliOHAJIBHOTO AaCOPTHMEHTHOrO IOpTQens IiINpUeEMCTBA Ta €(QEKTUBHE YIPABIIHHA HUM Yy
BiJIIIOBITHOCTI /10 NPHUHIMIIB 3a0e3NeYeHHsI IPOIOBOIBYO] Oe3nekn kpaiHu. JocimimKeHHs (pakTopiB
BHYTpILIHBOI'O Ta 3OBHILIHBOIO BIUIMBY Ha (POPMYBaHHS aCOPTUMEHTHOro mnoprdeito. AHamis
BCTAQHOBJICHUX HOPM CIIOXMBAHHS OCHOBHUX BHJIIB IIPOAYKTIB XapdyBaHHsS HAacEICHHsIM YKpaiHH.
OxapakTepr30BaHO B3a€MO3B’SI30K MK palliOHATBHUM Ta 30aJlaHCOBAaHMM AaCOPTUMEHTHUM
noptdenem.

BucHoBok. JloBeneHo HeoOXinHiCTh ()OPMyBaHHS caMe paliOHAIBHOIO aCOPTUMEHTHOrO
nopTdetto mianpueEMCTBaMU Xap4oBOi IPOMHUCIIOBOCTI 3 TOUKH 30Dy IPOJOBOIBYOI O€3IeKH KpaiHH.

Knrouosi cnosa: xapayBaHHs, aCCOPTUMEHT, NOpTdeIb, pallioHaIbHUHN, Oe3rexa.

OcsiTa i Hayka

Icropnuni gparmenTn po3BUTKY Kadeapn MalIMH i anaparis
Xap4oBux Ta ¢papmaneBTHyHnX BUpoOHUUTE HYXT

Birauiit Tapan', Onexcannp 'apea', Bonomuvup Temmaxyn’,
Onexciii ['y6ens', Banenrun PemerHsx’

I - Hayionanvnuii ynieepcumem xapuosux mexnonoeiu, Kuis, Yxpaina
2 - Cminancokuii mexuikym xapuosux mexnonoziu, m. Cuina, Yxpaina

Beryn. B 2014 poui Hamionanshuii yniBepcurer xapyoux texHounoriii (HYXT) cBsrkye cBoe
130-u pivusa. Ogpnoro 3 mepmux B HYXT crBopeHo kadenpy MamumH i amapaTiB XapyoBHX Ta
(bapManeBTHYHUX BUPOOHUIITB.

Marepiasin Ta Meroau. 3poOieHO aHaNi3 HAyKOBUX Ta AapXIBHUX JDKEped PO JIisUIbHICTH
HAaBYaIbHUX T4 HAYKOBMX 3aKJajliB, HA OCHOBI SIKMX cTBOpeHa Kadezapa. Bukopucrano marepianu
My3eto icTopii CMUISHCHKOIO TEXHIKYMY Xap4OBUX TEXHOJIOTIH.

Pesyabratn Ta oOroopenHs. Icropis kadexpu MammH 1 amapariB  XapuoBMX Ta
(apManeBTUYHUX BHPOOHMITB IOYMHAETHCS BiJ CMUITHCBKHX TexHIYHUX KiaciB (1884 p.) ta
Kuiscbkoro nonitexsniudoro incruryty (1898 p.). B 1930 poui Ha 6a3i nux Ta iHIIMX TEXHOIOTIYHUX
IHCTUTYTIB CTBOpIOETHCST KWIBChKMII 1HCTUTYT LYKpPOBOi IMPOMMCIOBOCTI. 3 IepIIMX JHIB HOro
poboTH cTBOpIOETBCS Kadenpa mexaniunoco ycmamky8anHus YyKpo8ux 3aso0dis, HWHI - MauuH i
anapamie xapuosux ma @apmayesmuynux eupoonuyme. Ilin KepiBHUITBOM BIJIOMHX BUCHHX —
Onnexcannpa Kiposa, ['niba 3namencekoro, BceBonona CrabnikoBa, Bonogumupa ITonoBa, AGpama
MixeneBa, Bonmomumupa Amicrpatenka, Bitanist Tapana kadenmpa pocaria 3Ha4HMX YCHIXiB Yy
migroroBui ¢axiBuiB Bucokoi kBamidikauii Ta HaykoBiii pobori. Ha kadenpi crBopeni mposinHi
HAayKOBI IIKOJIM B raly3iX LYKPOBOrO BHUPOOHMLTBA, peKTH(iKalii cnupTy, CyLIHHA Xap4oBOi
CHPOBHHHY, TEIUIOTEXHIKM,  XJIIOONEKapChbKUX Iedel, eKcTpy3iiiHoro oOiagHaHHS, OOJaJHAHHS
nepepoOiIeHHs M’saca Ta Moioka. 3 1930 poky kadenpa migrorysana nonaxn 7500 crierianicris. Huni
kagpenpa MAX®B akTUBHO PO3BHBAETHCS, € JOOPE BiIOMOIO B YKpaiHi Ta 3a i MexaMmuL.

Knrouogi cnosa: HYXT, MAX®B, ictopis.
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NMuuieBble TEXHONMOrMm

Yruim3anus oToéeuBaLIeii MbUIH OT MepepadoTKH PacTHTEIBLHBIX MaceJ

IBerko Ipoxomnos, I'eopru Meuenos
Ynusepcumem nuwesvix mexnonoeu, Ilnoeous, boreapus

Beenenue. IIpoBeneHO wuccneoBaHUME B IPOMBIIUIEHHBIX YCIOBUSIX OO0Irapckoro
OEHTOHUTa — OTOENMBAIOIIErO BELIECTBA Ml PACTUTENbHBIX Macel, Ha COOTBETCTBUE
TpeOOBaHUAM CTaHIAPTOB K CTEHIEHU OKPAIIUBAEMOCTH.

Marepuanbl M MeTobl. lICIONB30BaHO IOJCONHEYHOE MAcio, IOIYYE€HHOE IYyTEM
ropsiuero npeccoBanus. OKpalMBaeMOCTb OIpPENeNeHa CIEKTPO(GOTOMETPUUECKUM METOIOM.
IIBeToBOE, KUCIOTHOE M HEPOKCHAHOE uHcia, Ko3(GUIMEHT pedpakuuu U COAep)KaHHe
bochonunuaoB onpeaeneHs CTaHAAPTHBIMU METOAAMMU.

PesyabTarbl U 00Cy:KaeHHe. YMEHBILICHUE CONEPXKAHUS KapOTHMHOUAOB B OTOEICHHOM
MacJje OLEHEHO 110 ONTUYECKOM INTIOTHOCTH HcclenyeMbIX 00pa31oB. Co3aH CeKTp B BUAUMOMN
obnmactu ¢ A ot 400 o 700 uM. Ilponecc nmo3unMOHHON M30MepH3aLUM U (GOPMHUPOBAHUSL
JIMCHOB TIPH JIIMHE BOJHBI 235 HM M TpUEHOB Mipu 258, 268 1 278 HM COCTaBICHO B OTHOIICHUH
HEHACBIEHHBIX JKUPHBIX KHUCIOT B Tpuruiepuaax wmacna. ChenaHa XapaKTEpPUCTHKA
HayaJbHOro OeHTOHUTA. VccnenoBaHa oTnagouHas OTOeNUBAOLIasl NbUIb U Pa3paboTaH METON
e€ yrmmzanuu. Oboramenue nopoxka ¢ 5, 10 u 15% SBE He yBenuuuBaer cogep)xaHue Biary,
Tak Kak mnpouecc ordenuBanus rnpoBoguics npu 105-110°C u u3dbTouHOM AaBiieHud 17 mwm.
VYBenuyeHne OOIIEro CoxepXKaHUs Maclla M MMHEPalbHBIX COCTaBJIIOIIMX 3aBUCHT OT
IIPOLIEHTHOTO  CoZepkaHusl oOoraméHHoro nomona. KucnotHoe M HEpeKUCHOE 4Yuciaa
HE3HAYUTEIbHO BO3PACTAIOT [0 CPAaBHEHHMIO C IEPBOHAYAIbHBIM HOPOIIKOM. ONTUManbHOE
KOJIMYECTBO OTpabOTaHHOW OTOeNuBarOLIEH HbUIM, 100aBIseMOe Il O0OrallleHUs! IOpOLIKa,
cocrasJser 10 %.

Knrwouegvie cnosa: ordensanme, OEHTOHUT, MACIIO, YTHIM3ALUS.

IIpumeHeHHe OBCSIHOM MYKH ISl YJIy4ILIeHHs] CTPYKTYPbI MOP 03KeHOT'0

Oumnbra Perbak
TeprononbcKkuil HAYUOHATLHBII MmexHudeckuil ynugepcumem um. Heana Ilymos, Ykpauna

Benenme. Ilecuanncras W JEACHHCTast CTPYKTYpa MOPOXXEHOIO SBIISFOTCS ITOPOKAMU
KOHCHCTCHIMH, KOTOPBIC BO3HUKAOT IIPH HAPYIICHUH PEKUMOB XPAHECHHS, TPAHCIIOPTUPOBKHU U
peanu3anyy NpoaykTa. M3ydeHa BO3MOXHOCTh NMPUMEHEHHsI OBCSIHOM MYKH JUIs 00€CTICUeHHS
CTaOMIIBHOM CTPYKTYPHI MOPOYKEHOTO.

Matepuaisl u Metoasl. Vccnenoanne (GopMsl 1 pazMepa KPUCTAJUIOB JIbJa M JIAKTO3bI
OCYIIECTBISUIA C IOMOLIBI0 ONTHYECKOrO MHMKPOCKONA W KOMIBIOTEPHOH 00paboTKu
n300pakeHni. B30UTOCTH MOPOXKEHOTO ONPEACISUTN CTAaHAAPTHBIM METOIOM.

PesyabTrarbl. YcraHoBieHO, uyTo uactuuHas 3ameHa COMO po 25 % B cocraBe
MOpOXeHOro Ha 3% OBCSHOW MyKH (OT OOIIEro KOJMYECTBa KOMIIOHCHTOB) TapaHTHPYET
(bopMHpOBaHHE KPHUCTAIUIOB JIAKTO3BI pa3MepaMu 0 10 MKM U IpeaynpekiacT BOSHUKHOBEHHE
HECYaHUCTOH CTPYKTYpHI B IIporecce XxpaHeHus. Kpome Toro, 100aBieHHE 3TOro KOJIMYECTBA
3ePHOBOTO KOMIIOHEHTA MO3BOJISICT CHU3HUTH COJICP)KAHUE TOPOTOCTOSIINX CTAOMIN3AIHOHHBIX
cucteM Ha 50 % OT MX NEpPBOHAYAIBHOTO COJCP)KAHUS 0€3 HEraTMBHOTO BIIMSHUS Ha IPOLIECC
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KPHCTAJUIM3alMd BOJABI B TOTOBOM mpoaykre. CpemHue pasMepsl KPHCTALIOB JIBJA,
obpa3zyromuxcst cocTaBisiior 32,09-35,47 mMxM. OOHapyXeHO, 4TO OHONONUMEPHI OBCSHOMN
MYKH, B IPHCYTCTBUH OCJIKOB MOJIOKA, (JOPMHUPYIOT «3aLIMTHBIN KapKac» BOKPYT KPHUCTAJUIOB
JIbJa, KOTOPBIH MPEMATCTBYET MUTPALIMOHHON NEePEKPUCTAIUTH3ALMN BOIBI IPH TEMIIEPATYPHBIX
KoJ1eOaHMiT M BOSHUKHOBECHHIO JICIICHUCTOH CTPYKTYPBI B MOPOXKECHOM.

Kniouesnle cnosa: MOpoxeHOE, 1ECUAaHUCTOCTh, OBEC, MyKa, JIEJ, JIAKTO3a.

Hay4yHo-npakTHYecKHe OCHOBBI TEXHOJIOTHI epepadoTku KapTodes
HA MPOAYKTHI MUTAHUS

Amnatonuii Mazyp
Benopycckuii 2cocyoapcmeennvlii aepapHblil mexHu4ecKull yHugepcumen,
Mumnck, Pecnyonuxa Benapyco

Beenenmne. IIpoGiema BBICOKO3((EKTHBHON mepepaboTku KapTodens i LIIHPOKOro
ACCOPTHMEHTA IPOAYKTOB IUTAHMS SBISIETCS aKTyalbHOW. Llenmb MccienoBaHMil — YTOYHHTH
Hay4HO-TIPAaKTUYECKUE OCHOBBI IIepepabOTKHM KapTodens Ha cyxoe KaprodelbHoe mHiope H
XpyCTAIUH KapTodens.

Marepnaisl 1 MeToAbI. Cronp30BaInch OOLICIPHHATEIC METOIUKH JUTS aHAJIM3a ChIPhS U
TOTOBOTO IPOYKTA.

PesyabTarbl u o6cy:kaenne. [lokazaHa 3KOHOMHYECKas LEIECOOOPa3HOCTh NEPepadOTKH
kaprodenss Ha cyxoe KapTodelbHOE MIOpe M XpycTAluil kaprodenb. BbisBieH xapakrep
W3MEHEHMSI B KIYOHSX PEAYLHUPYIOLIMX CaXapoB M CYXHMX BELIECTB B IIPOLECCE XPAHCHUS.
PexoMeHI0BaHO ISl MOJNYYEHUs TPOJYKTa BBICOKOrO KauyecTBa Bce copTa Kaprodens mepen
nepepaboOTKOM MozBeprath 00sA3aTENbHON aKKIMMaTH3alMK B TedeHne 20 CyTOK IIpH
temiepatype 15-20° C. HccnenoBaHa KOHCHCTEHIMS — KapTOQenbHOro Iiope Ipu
TEXHOJOTHYECKHX TPOoIleccax BapKH M CyIIKH. HaydHO 00OCHOBaHBI ONTHMAJIbHBIC TApaMETPhI
HPOM3BOJICTBA XPYCTSIIETO KapTO(es.

Kniouesnie cnosa: xaprodens, mope, KIETKa, CYIIKa, 00)KapHBaHUe.

CTpyKTYpHO-MeXaHHYeCKHe CBOICTBA CTYIHeOOPAa3HbIX NPOAYKTOB /ISl CHOPTCMEHOB

1Onus MuknaieBckas
Kuesckuil Hayuoranbuslll mop2o80-3KoHOMUYECK UL YHUBepcUmem, YKpauta

Beenenne. [IepcrieKTHBHBIM HAIIPABICHUEM JUBEPCH(HKALINN ACCOPTUMEHTA CIIOPTUBHOTO
MIUTAHKS SBIISCTCS CTYIHEOOpa3HbIC MHIIEBBIC MPOAYKTHI. YUYUTHIBAsi OCOOCHHOCTH PELENTYPHI,
YCIOBUSL XPAaHCHUS W HCIOIb30BAaHMS, CTyAHEOOpasHbIE INPOIYKTHl JOJDKHBI 00NanaTh
CTaOWJIBHBIMH CTPYKTYPHO-MEXaHUYECKUMH CBOHCTBAMH.

Martepnansl u MerToabl. lcciemoBanu CTyAHEOOpasHbIE MHUIIEBBIC HPOAYKTHL C
reneoOpazoBarensimu: nektuHoM (0,5%) u kcantaHoBoit kamenpto (0,05-0,2%). BsizkocTs
00pa3LoB M3MEPSUT POTALMOHHBIM METOIOM, IMpPENeNbHOS HANPSDKCHUE CIBHIa OIpENeIIsIH
SKCTpanoisiiuen 3aBUCUMOCTU N=/(T) 1o 3HaueHus 1—0.

PesynbTarbl. C yBEeNMUCHHEM KOHICHTPALMM KCAHTAHOBOH KaMEAW B CTYIHEOOpa3HBIX
NUIIEBBIX MPOAYKTaX dS((EKTHBHAS BI3KOCTb M NpENelbHOS HANpPSHKCHHE —CIBHTA
yBenuuuBaroTcs: jaobasienue yxe 0,05 % KcaHTaHOBOW KaMmeou YBEJIMYUBAET BS3KOCTb
cucteMsl Ha 38%, a 0,2% — Ha 62%. Bs3KocTb M NPOYHOCTH CUCTEMBI C IEKTHHOM DPE3KO
YMEHBIIACTCS C J00aBICHHEM KHCIOTHI, BCICICTBHE KUCIOTHOTO THIPONW3a HEKTHHOBBIX
MOJIEKYJI, B TO BPeMsI KaK JUIsl CHCTEMBI C IEKTHHOM WM KCAHTAHOBOW KaMebl0 OHH IPAKTHICCKH
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HE M3MEHSIOTCS, YTO CBS3aHO C YCTOHYHMBOCTBIO MEXKMOJIEKYJSPHBIX CBS3€H, 0Opa3oBaHHBIX
KCAaHTAaHOBOM KaMelbl0, K JCHWCTBUIO KHCIIOTHL. YBEIMYEHHUE KOHIEHTPALWU KCaHTaHOBOW
KaMe/l{ B CUCTEME TaKXKE MPUBOAUT K YMEHBIICHHUIO BIMSHUS TEMIIEPATyphl HA €€ MPOYHOCTD:
IIPY HArpeBaHUM CUCTEMBI TOJBKO ¢ MeKkTHHOM 10 40°C mpenenbHOE HANpPSHKEHHWE CIBUTA
ymeHbIaercs Ha 43%, a npu nobasneHnu B cucrtemy 0,2% kcaHtaHOBOW kamenu — Ha 9,4%,
ITOCKOJIBKY YBEJIMYEHUE KOHIICHTPAIMM KCAHTAHOBOW KaMelIu CIIOCOOCTBYET HapacTaHHIO
KOJIMYECTBA  MEXKMOJICKYJISIPHBIX — CBSI3€H, JUId  pa3pylleHUsT KOTOPbIX  HeoOXoauma
JIOTIOJTHUTENbHASL JHEpPrus. Pe3ynbraThl HCCIEAOBAaHMA MOTYT OBITh HCIOJNB30BaHbl IS
Ppa3paboTKH peenTyphl CTyJHEOOpa3HbIX MUILEBBIX MPOIYKTOB JIJIsl CHOPTCMEHOB.
Knroueewie cnosa: cTyneHb, EKTHH, KCAHTAHOBAs KaME/Ib, BA3KOCTh, CIIOPTCMEH.

BuoTtexHonorusi, MMKpobuonorma
HccaenoBanne TepMOpe3NCTEHTHOCTH XJIe00NEKAPHbBIX APOXOKei

Anna Jlopou, Haranus I'perupuax
Hayuonanvhulii yHusepcumem nuujeblx mexHono2ull

Beenenne. Illupokoe wucCmons30BaHUE XJICOONEKAPHBIX JPOXOKEH 1ano TOMYOK K
PACIIMPEHHIO MX aCCOPTUMEHTa M CO3JaHMIO Pac, KOTOpbIE HE BCTPEYAIOTCS B IPHPOE.
CJencTBMEM TaKOW LENICHANpPABICHHOM CENIGKIMHM CTajJ0 BBHIBEICHHE TEPMOCTOHKHX
XJIeOOMEeKapHBIX JPOXIKEH, CIOCOOHBIX BBDKHMBATH MPH TEMIIEpAaType BBINCKAHUS XJeOa.
AKTyaJIbHBIM SIBJISICTCSL HMCCIICOBAHHE TEPMOPE3UCTCHTHOCTH TaKUX JPOXOKeH, H3-3a He
MOJTHOCTBIO YCTAHOBJICHHOTO BIIUSIHHS MX HA OPraHU3M YelOBeKa.

Metonbl uccaenoBanmii. ONbITH NPOBOAWINCH C HCIIONB30BAaHUEM T'OPBHKOH 3aBapku (c
nob6asieHueM 1 % XxmeneBoro orBapa), B KOTOPYIO BHOCHIM MSKHUII Xj1e0a, UCIEYEHHOIo ¢
nob6asieHueM 1,5 % u 3 % nposxoxeit u 0e3 HUX. B pesynbTare 3aBapka ABJISUIACH MUTATEIbHON
Cpenoii, B KOTOPOH CyOJIeTalIbHO MOBPEXKICHHbBIE KIETKH BO30OHOBIISUINCE.

Pe3yabTarbl U 00Cy:KIeHHe. YCTaHOBIEHO, YTO IIOCIE BINEUKU Xj1e0a KIETKH IPOXIKeH
TEPSIIOT CIIOCOOHOCTh PACTH Ha IUIOTHBIX ALMJIMPOBAHHBIX MUTATEIBHBIX CPEIax, OJHAKO MOCTE
KyIbTUBUPOBAHMSI B 3aBapKe WIM COJOAOBOM OyJIbOHE BOCCTaHABIMBAIOT  CBOIO
Kn3HecnocooHocTs. Colep)kaHHe IIOCTOPOHHEH MHKpO(IIOps! B XJieOe YBEIUUMBACTCS C
YBEIIMYCHHEM KOJIMYECTBA APO}OKEH, BHECEHHBIX NP BBINEYKE Xie0a.

3akmiouenne. IlokazaHa CHOCOOHOCTH XJICOOIEKapHBIX JPOXOKEH BBDKHBATH M
BOCCTAHABIIMBATBCS II0CIIE TTOTY4EHHOr'O TEIUIOBOIO LIIOKA MPH BBINEYKE XJ1eha.

Kniouesnle cnosa: npoxixu, TePMOCTOHKOCTb, 3aBapKa, BOCCTAHOBIICHHE.

JoximHuyeckoe udyuenusi npenapara Uzaruzon

MUKUTEHKO HI/IHal, IToromansckuit AHaTonI/II?IZ, 3aunka .HGOHI/IZ[S,
Boscynosa Onsra’, Kapros Anekcanp'

1 — Hayuonanwuwiii ynusepcumem nuujesblx mexvonozuti, Kues, Ykpauna
2 — Hucmumym 0300posnenus U 803p0HcOeHUs Hapo0os YKpauHul,

3 — Uucmumym monexynaproii ouonoeuu u eenemuxu HAH Yxpaunoi.

Beenenne. C 1ienpro pacliMpeHusd CHEKTpa JIeHCTBUS npenaparta MCETHCA30HaA ObLIa

TNOoJIyd€Ha HOBas (I)opMa npernapara — M3aTHU30H, IPUMCHCHHUE KOTOPOro CBUACTCIBCTBYCT O
HCO6XO)11/IMOCTI/I JaNbHEHIIIETO UCCIICIOBAHMS JIJII KCIIOJIb30BaHUS €r0 B KJIMHUKE.
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Martepransl W METOABL. JKCICPUMCHTAIBHBIC HCCIICIOBaHUS IIpenapaTa H3aTU30H
MPOBE/ICHBI C IIOMOIIBIO CIIEKTPAJIBHOTO aHAIN3a U METO/Ia THHAMUYECKOTO PACCesIHUS CBETa Ha
npubope SPECORD UA VIS, 90plus S/n Brookhaven Instruments Corporation.

Pe3ynbTarbl. B X071e SKCIIEPUMEHTAIBHOIO HCCIEIOBAHMS ONMPENEICHO, YTO IMperapaT
Wzatuzon nmeer takue nuku: 244,0; 274,0; 360,0. Jlydmas KOHLIEHTpaUus Uil UCCIIEI0BaHUN—
1 mu/n. Pasmep wactun npemnapata B Boge 775,0 M., B IMCO — 148,0 uM. 3HaueHne azerra-
MOTEHIIMaIa HAaHOYACTUI Tipenapara -4,1.

IIpenapat umeer aBa nuka B Y@ 00nacTu CHEKTpa, 4TO CBUIETENLCIBYET O CIOXKHOM
CTPYKTYpe W OIVH IIMK B BHUIMMOM JMana3oHe — HaJIW4YUe XKEITOro IBera. Pasmep m m3era-
MOTEHIMAN YacTHI[ TperapaTa MrpaloT BaXHYIO POJNb NPU BBEACHWH MX B OPraHH3M in Vivo.
Jly4masi KOHIIEHTPALWS VTS IPOBEICHUS HCCISJOBAaHUH Ha criekTpodoTomerpe — 1 Mt/

Knrwouegvie cnosa: n3aTu3oH, METUCA30H, 3€TTa-IOTEHIMAL.

Muxpoouonoruueckas 6e30NaCHOCTh NACTUIBHBIX U3/1eJIUi HOBOH penenTypbl

Apuna Kusomoeckas, Hamanusa I pecupuax
Hayuonanvnvui ynusepcumem nuwyesvlx mexronoauil, Kuee, Yxpauna

Beenenue. B cBsi3u ¢ yBenuueHueM KoauuecTBa JitoAeil OONBHBIX CaxapHbIM JUAOETOM U
3a00JICBaHUSAMU JKETYJOYHO-KHIIEYHOTO TPaKTa BO3HMKAET HEOOXOAMMOCTb B pa3paboTke
HOBBIX CJaJOCTEll C HCIOIb30BaHMEM caxapo3amMeHuTened. C LeNbl0 BBISBICHUS BIMSHUA
JIAKTYJ03bl U HPYKTO3Bl HA MUKPOOHOIOIMYECKUE NTOKA3aTENH CIaJOCTeH, IPOBEAEH aHaINU3 UX
MUKpPOOHOJIOrn4ECcKoil 6€30I1aCHOCTH Ha IpUMepe cydire.

MarepHnanasl H MeTOIbI. AHAIN3 OCYIIECTBISIICS 10 HOPMAaTUBHBIM MHUKPOOHOJIOr MY ECKIM
rokazarensM. Tarxke MpOoBepsUIn KOIW4ecTBO criopooOpasyromux Oakrepuii (COB). C nenbto
CO3/IaHMSI  NIPOBOKAIIMOHHBIX ~ YCIOBHEl, o00pa3umel cydie, KpoMe perjliaMeHTHPYEMBIX
TEMIIEPaTYPHBIX PEKUMOB, XPaHUIUCE NpU TemnepaType Ha 10°C BbIIIe HOPMBI.

Pesyabrarbl. OTMEYEHO COOTBETCTBHE BCEX OOpA3LOB YCTAHOBIEHHBIM HOPMAaTHUBAM.
HccnenoBaHa nOuMHAMHKAa W3MEHEHUS YPOBHA OOLIEH OOCEMEHEHHOCTH Mpe/CTaBIEHHBIX
00pa3LoB cydiie Ipu XpaHEHUH U BIUSHUE CaXapoB HA MUKPOOHOIOIMYECKYIO O€30IacHOCTb
clafiocTell HOBOM peLleNTyphl. Y CTaHOBJIEHO, UTO (GpyKTo30coepkalnue cydie uMeroT oonee
HU3KHE MUKPOOHOJIOTHYECKUE IIOKA3aTeNnu, YeM U3Jenus ¢ caxapo3oil (TpaauluOHHBIN
KOMIIOHEHT ciafocTeii). JloOaBieHHe akTyao3bl B peLENnTypy cydie He yxyamaer HX
MHKPOOHOJIOTHYECKYI0 cTaOmibHOCTh. IloBbimieHne Temmeparypsl Ha 10 ° C  cBepx
YCTaHOBJIEHHOI'O HOPMAaTHBA CYIECTBEHHO HE MOBJIUIO HA MUKPOOMOIOIMYECKHE TT0Ka3aTeln
BceX 00pa3LOB NPOAYKTA 3a PErVIAMEHTUPOBAHHBIA CPOK XpPaHEHUSL.

Knrwouegvie cnosa: 06ceMEHEHHOCTb, Cydiie, caxapo3aMeHUTENH, 6€301aCHOCTb, XPAHEHUE.

3amuTHbIE PYHKIHUH NOBEPXHOCTHO-AKTHBHBIX BeIIeCTB
Nocardia Vaccinii IMB B-7405
Karepuna [lanacrox
Hayuonanvuwiii ynusepcumem nuwesvix mexnonoauti, Kues, Yxpauna

BBenenue. Lenb paGotsl - uccnenosars cnocooHocts [1AB Nocardia vaccinii IMB — B-
7405 3amumaTh KJISTKH MPOIYyLEHTa OT BO3JEHCTBUS Cu** (1,5-2,5 MM), cd* (0,1-0,5 MM) u
Pb** (0,1-0,5 MM).

Mertonsl ucciaenoBanus. KynsruupoBanue N. vaccinii IMB B-7405 ocymectBiusiin Ha
KUJIKOH MHHEpanbHOU cpeae ¢ rimuepuHoM (1,5%, oObemHas wacte). st ompenencHus
3amuTHBIX cBOHCTB ITAB B mpobupku tuma eppendorf BHOCWIM 1o 1,5 MII KynbTypajbHOI
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xunkoctu (kierku + [TAB) u cycnensun kinerok, ymmeHHbx [TAB, no6asismu 0,1-2,5 MM
Cu”, Cd* wm Pb* B Bume 0,1 M pacrBopos comeii CuSO,x5H,0, CdSO,x8H,O i
(CH;COO0),Pbx3H,0 u uepe3 1 4 onpeaensii KOMUIECTBO KHUBBIX KIIETOK Mo MeToay Koxa.

PesyabTarsl U o6cyxaeHne. YcraHoieHo, uro IIAB N. vaccinii IMB B-7405
3alUIAIN KIETKH IPOIYLEHTa OT TOKCHYECKOro BO3/ICHCTBUS o (1,5-2,5 MM), cd* (0,1-0,5
MM) u Pb** (0,1-0,5 MM). Tak, npu Hamuuuu 1,5-2,0 MM Cu” BBIKMBAEMOCTD KJIETOK IITAMMA
IMB B-7405 u3 sKcnoHeHIansHOH (as3bl coctaBisuio 20-45 %, Toraa kak U3 CTallMOHAPHOW
assr Gb10 B 1,7-2,0 pasa mmxe. Ilpu aeiicteum 0,1 MM Cd” u Pb> Ha knerku N. vaccinii IMB
B-7405 w3 skcroHeHnwaneHO#i (asel pocta B mpucyrctBun [IAB BepkmBano B 1,5-1,8 pas
OoJIbIIIe KIIETOK, YeM 0e3 IIOBEPXHOCTHO-aKTHBHBIX BEIIECTB. Y CTAHOBIICHBI 3alIUTHBIC CBOMCTBA
[MAB N. vaccinii IMB B-7405 or pelcTBUS TSKENbIX METANJIOB Ha KJIIETKU IPOMYLICHTA.
IMony4eHHBIE pe3yabTaThl MOTYT CIY)KHTh OCHOBOM MU CO3JaHHs HPUPOTOOXPAHHOM
TEXHOJIOTMH C UCIOJIb30BaHUEM Ki1eTOK N. vaccinii IMB B-7405 u cuntesupoBannbix [IAB mis
peMenuani KOMIUIEKCHBIX C TSHKEIBIMU METaJIaMi HEPTAHBIX 3arpsi3HEHHH.

Knrwouesuwie cnosa: TIAB, Nocardia vaccinii IMB B-7405, meTaii, 3amura.

Mpouecchbl n oGopyp.OBaHue nuiieBbiX NPOU3BOACTB
Perenepanusi puiIbTpyromieil HOBEPXHOCTH NMPHU OYUCTKE MOJIOYHON CHIBOPOTKH

Oner Kpaseus, Mapus Lunkapuk
Teprnononvckutl HayuoHatbHblll mexuuueckuil ynugepcumem umenu M. Iynos

Beeaenne. HeoO6xomiMo ycTaHOBHTH 3(p(heKTUBHBIN crIoco0 pereHepanyu (GuiibTpyomeit
MOBEPXHOCTH IIPU OYHCTKE MOJIOYHOW CBIBOPOTKH OT OEJIKOBOM THCIEPCHOMN (a3l

Martepnansl W MeToabl. lcciemoBanack MONOYHAs CHIBOPOTKA, IOJNYYCHHAs IIPH
MPOM3BOJCTBE TBOpPOra M Ka3eHHA TEXHUYECKOro. lIcciemoBaHHWe NPOBOMMIM C IOMOIIBIO
(UIBTPOBATIBHOM YCTAaHOBKU MATPOHHOr'O THUIIA.

PesyabTarbl. ConepkaHue Ka3eMHOBBIX YAaCTHUIl B MOJIOYHOH CBIBOPOTKE COCTABIISET OT 2
70 3 kr/m’. OBGOCHOBAaHA IIEIECOOOPA3HOCTh HCMONB30BAHHMSA TPOLECCAa (DHIBTPALMHE JUIs
OYHCTKH MOJIOYHOH CBIBOPOTKH. OTIpeneseHO BIUSHHE PEOJIOTHYECKAX —XapaKTEPHCTHK
OenkoBOH qucTepcHO (ha3sl Ha mponece GUIBTPALUH CHIBOPOTKH. OnpereneHbl 0COOCHHOCTH
nporecca GUIBTPAMK MOJOYHOW CHIBOPOTKH IPH pereHepanyn (QUIBTPYIOIIEro 3JIEMEeHTa C
MOMOIIBIO IIETOK W IIyTeM OOpaTHOH ITOAa4M OYMIICHHOW CBIBOPOTKH. [Ipu mNpHMeHEeHHH
JIAHHBIX CIIOCOOOB pereHepari He 00eCIeYnBaeTCs IOJIHOE BOCCTAHOBIICHHE CBOUCTB (hHIIBTPa
— BOCCTaHOBJIEHHE He npeBbimaer 75%. IlpenyiokeHa KOHCTPYKLMS CaMOOYHIAFOIIETrOCs
(GWIBTPYIOLIEro JJEMEHTa B BHIE INPYKHHBl CXKATHA M IPOBSJCHBI €r0 HCIIBITAHUS.
VYCTaHOBICHO, YTO B IPOLECCE PEreHepaly CaMOOYHMINAIONIMNACA (HIBTPYIOUIMI 3IEMEHT
BOCCTAHABJIMBAET CBOM CBOICTBA Ha 92%.

BriBoabl. IIprMeHeHNE CaMOOYMINAIOIIETOCS (DHIBTPYIOLNIEIO JJIEMEHTa 00eCIeuYnBacT
s¢dexTrBHY0 paboTy GUIbTpa B TEYEHUE BCErO MPOLECCca OYUCTKH.

Kntouesvte cnosa: MONOKO, CBIBOPOTKA, OCNOK, (MIBTP, pEreHepanus, aare3us.

Hccnenoranns npounecca MHGPAKpacHOro HarpeBa B TEMJIOBOM amIapare ¢ BepXHHM 1
HUZKHUM 3HEPronoaBoIoM

Urops Kupuk, Ceernana Bacunesckas, Anecs Kupuk
Mocunesckuii 2ocyoapcmeeHblil yHugepcumem npooogoavcmsusi, Pecnyonuxa benapyco
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Benenne. AKTyabHBIM BOIIPOCOM SIBIISICTCS H3yUEHHUE Mpoliecca HHPPaKpacHOro Harpepa
IHIIEBBIX MPOAYKTOB W IONYyYCHHE AHAIUTHYECKOTO OINMCAHMS HM3MECHCHHS TEMIICPaTyphl B
LEHTpe U3eusl, 00pabaThIBaEMOro HHPPaKpaCHbIMU JTydaMu.

Marepnanasl 1 MeTonbl. VcciaenoBaHus IPOBEICHBI Ha SKCIICPUMEHTANIBHONH yCTaHOBKE
TEIUIOBOr'O ammapara HMH(PaKpacHOro HarpeBa C BEPXHUM M HIDKHUM SHEPrOIOABOJIOM.
VYcTaHOBKA NPEACTABISET COOOW EMKOCTh M3 HEPIKaBEIOIEH CTAIM M COCTOUT M3 BEPXHEW M
HIDKHEH KPBIIIKK, B KOTOPBIC BCTPOCHBI T'aJOTCHOBBIC KBApIEBBIC M3JTy4aTeNH, OTPAKAIOLINIl
TEIUION3ONUP YOI 3KPaH M 3alIUTHBIN 3KpaH M3 TEPMOCTOMKOro cTekia. MaTtepuaiaoM Ui
HCCIEA0BaHuUs ABJISUIMCH U3ENUS U3 MCHOrO (apia B popme 1apa.

Pesyabrarbl. Pa3paboTana U H3roTOBIECHA SKCIIEPUMEHTANbHAsi YCTAHOBKA TEIJIOBOIO
amnmapara MH(PAaKPaCHOrO HArpeBa C BEPXHMM M HIDKHAM DHEPronofBojioM. IlomydeHsr
3aBHCUMOCTH BPEMEHH TEIUTOBOI 00paboTKu ronydadpuKkaToB U3 MCHOTO (apiiia B BUJE Liapa
OT HaIpsHKEeHHsT B paboyeil KaMepe SKCIEepHMEHTAIBHOrO ammapara HH(PaKpacHOro Harpesa.
Jlokazana 3(QEKTHBHOCTh NPHUMCHEHHsS HOBOH KOHCTPYKLIMH anmapata HH(PaKpacHOro
HarpeBa. [lomydeHHBIC ypaBHEHHs, OIMCHIBAIOIIME IPOIIECC HArpeBa H3JCNUA W3 MSICHOIO
(apira, MOKHO HCIIOJB30BaTh B HHXKCHEPHBIX pacueTax.

Knrwoueguie cnosa: VIK, Harpes, Msco, apii, map.

Bimsinue riaakocTu HHTCPHNOJIAITUOHHBIX TPUTOHOMETPUYECKUX CIIaliHOB Ha
MOIrPEeUTHOCTb HHTEPNOJIANNH

Bnagumup Jlenuctok, Enena Heronenko
Hayuonanvuwiii asuayuonnwiii ynusepcumem, Kues, Yxpauna

Beenenue. Teopus anredpanyeckux HHTEPIOISLIUOHHBIX MHOTOWIEHOB UMEET HEJOCTATKHU:
CTaplIMe WIEHbl MHOTOWIEHOB OBICTPO PacTyT C YBEJIUYEHHEM CTEIEHH MCIIOIb3yeMbIX
MHOIOWIEHOB; MX MWCIIOIb30BaHHE PEAKO INPHBOAUT K J1000H pasymMHON Qu3ndeckon
UHTEpIpETalMy MONY4aeMblX NPUOMIKEHUH. AKTyalbHbIM SIBJISIETCA IPUMEHEHHE MU
MOZEIUPOBAHNM TOJIMHOMUAIBHBIX CIUIAMH - QYHKLIMM WM IPOCTBIX CIUIAiHOB.

Marepuanbl M MeToabl. [l BBIABICHMS BIMAHMA IVIAJAKOCTH HMHTEPIOISLIMOHHBIX
TPUTOHOMETPUYECKUX CIUIAIIHOB Ha IOTPEIIHOCTh MHTEPIOJISALMU NPUMEHEHO TEOPETUUECKOe
HCCIICIOBAaHUE M MaTEMaTHIECKOE MOJICTIMPOBAaHKE B IporpaMMHOM nakete Mathcad.

PesynbTarel. OnpeneneHo BiusHHE IU(QQEPEHIMATBHBIX CBONHCTB TPHIOHOMETPHYCCKHX
HMHTEPIOJIALMOHHBIX CIUIAHHOB Ha IOTPEIIHOCTh MHTEPIOMALKU. OnpeesieHo BIUSIHUE CBOMCTB
[JIAJIKOCTH CIUIAHOB HAa IOTPEIIHOCTh MHTEPHOALMM KaK Ha KOHIAX, TaK U Ha CepeluHe
OTpe3Ka Ha TECTOBBIX MPUMEPAaX U YCTAaHOBJEHO, YTO C YBEJIMUYCHUEM IIOps/IKa CIUIaifHa
[OrPELIHOCTh MHTEPIONSLMY YBEIUYUBAECTCS. ODTO OOBSICHIETCS TE€M, YTO C YBEIUYEHHEM
HOpsIKa CIUIaliHa yCHIMBaeTcsl BpeHoe Bo3eiicTBue saBiaeHus [ udoca.

Knrwouegvie cnosa: unmepnonsayus, mpueoHomempus, CuaAaliH, 21aokocms, 1 uobcc.

3KCl'lJIyaTaIII/l0HHaﬂ HAIEKHOCTD CJIO0KHBIX JHCPIreTHYICCKHUX 00BEKTOB

Banepwuii Camconos, Onbra Xno0sicroBa, Onbsra Masypenko, Anapeii Tapan
Hayuonanvruiii ynusepcumem nuwjegvix mexronozuti, Kues, Ykpauna

BBenenune. Haubonee nelicTBEeHHBIMA METOIAMH MOJAEPKKHA PabOTOCIIOCOOHOCTH CIIOMKHBIX

TCXHUYCCKUX U OHCPTECTUICCKUX O6’I)CKTOB, HCE3aBUCHMO OT HAJIMYUS B HUX Z[e(i)eKTOB, SABJIAKOTCA
CHUCTEMbI TCXHUYCCKOI'O JUAarHOCTUPOBAHUA U IIPOTrHO3UPOBAHMS.

——Ukrainian Food Journal. 2013. Volume 2. Issue 4 — 639



—— Abstracts ——

Marepnanasl H MeToIbl. VICIOIB30BaHBl MOAECIN AMATHOCTHPOBAHUS M NPOTHO3MPOBAHMS,
OCHOBaHHBIC HA CTATUCTHYCCKUX JTAHHBIX U AaHAUTUTHYCCKHX 3aBUCUMOCTSIX M3MECHCHHUH CBOWCTB
KOHKPETHBIX MaTepHAJIOB.

PesynbTarel W o6cy:knenne. Kaxnoe NpeanpusaTHE HMEET CBOK HHAWBHIYAIbHYIO
KOMOMHAIMIO  (AaKTOPOB ~ XaOTHYHO  M3MCHSIONIMX  9KCIUTYaTallMOHHO-HA/ISKHOCTHBIC
XapaKTEePUCTHKH OOBEKTA M BHOCHT HEIPEACKa3yeMOCTh B IeNb HPHYMHHO-CIICICTBEHHBIX
CcBsi3eil pa3sBUTHS OHOTO U TOTO Ke Je()eKTa Y OMHOTUITHBIX OOBEKTOB. YUeT HHANBHAYAIbHBIX
MOKa3aTeneil HaIeKHOCTH C y4€TOM TEXHHYECKHMX MapaMeTpoB B CYIIECTBYIOIIMX MOIEIAX
JUAaTHOCTHPOBAHMS M ITIPOTHOSMPOBAHMS W IPOBCJCHHUEC  KOMIUICKCHOH  OIICHKH
paboTOCIIOCOOHOCTH O0BEKTA MO3BOIHUT YBEIHYUTH YIPEKIAEMOCTh BOSHUKHOBEHUS J1e(DEKTOB
Ha PaHHHUX CTAJMSIX UX Pa3BUTUS M YIAYYIIHT CXEMHBIC PEIICHHS N0 MX NPEIOTBPAILCHUIO H
YCTPAHEHHIO Y KQXKIOTO OTACNBHO B3ATOTO 00BEKTA.

BriBoabl. MHAMBHAYaNU3ais METOA0B TEXHUUCCKOIO THATHOCTUPOBAHUS M TEXHUYECKOTO
MPOTHO3UPOBAHMS IO3BOJISICT YBEIHYUTH YIPEXKICHHE BO3HHKHOBEHMS Ne(EKTOB HA paHHHX
CTaUsIX MX PAa3BUTHUS M NO3BOJIUT NPHHUMATE O0JIee IMPABUIIBHBIC PELICHNMS 110 UX YCTPAHCHHIO
JUISL KQKJIOTO OT/ACIBHO B3STOr0 00BEKTA.

Kniouesnvle cnoea: nuarHocTupoBaHHE, NPOrHO3MPOBAaHUE, TYPOOreHepaTop, KOMIPECCOop,
JeeKT.

ABTOMaTHU3aLMA TEXHONIOMrMYECKUX NpPoLeccoB
MaremaTH4YecKasi MOJeJIb YIIPABJICHHS PACHBUIMTEIbHBIMH CYIIHIbHBIMH YCTAHOBKAMH

Haranps [lusnoBa, Anrna Ocranenko, Koncrantun Konsizos
Mockoeéckuti 20cyoapcmeeHHbll YHUgepcumem mexHoai02uu U YynpasieHus
umenu K.I'. Pazymogckoeo, uauan 6 2. Meneyse.

Beenenue. [l aBTOMaTM3MPOBAHHOM CHUCTEMbl  yHpPaBJICHUS PaCHbUINTENBHBIX
CYIIWIBHBIX YCTAHOBOK HEOOXOAUMO pa3paboTaTh MAaTEMAaTUUECKYIO MOJENb MPOLecca CYIIKU
MOJIOYHBIX HPOIYKTOB, KOTOpas YYUTHIBAET CTATMYECKHE U JAMHAMHYECKUE XapaKTEPUCTUKU
polecca CyIIKH.

Marepuanbl U MeTOAbl. [l COCTaBICHUS HMMMTAILMOHHBIX MOJENeil HCIOIb30BaHbI
YHUBEPCAIbHBIE S3bIKM IPOrPAMMHUPOBAHUS M CHELUAIM3UPOBAHHBIEC aJTOPUTMUYECKHUE S3bIKU
JUISL CUTYaLlMOHHOT'O OIMCaHUsI OOBEKTOB U aITOPUTMOB MOJIEINPOBAHUSL.

Pesyabrarbl. Pa3zpaborana MaTemMaTuueckass MOJAEIb Ha  OCHOBE  ypaBHEHUH
MaTepUaJbHOr0 ¥ TEIUIOBOro OaaHca, C yUeTOM CTAaTUUECKUX U AUHAMUUYECKUX XapaKTEPUCTUK
Ipoliecca CyIIKM MOJIOKa UM MOJOYHBIX HpoaykToB. Ilpu pa3paboTke aBTOMAaTU3MPOBaHHON
CHCTEMBI YIPaBJICHUS MPOLIECCOM CYLIKH MOJIOKAa M MOJIOUHBIX NPOJYKTOB B PACHBUIMTEIBHBIX
CYIIWIBHBIX YCTAaHOBKAaX HEOOXOAMMO O00ECIeunTh 3aJaHHYI BIAXHOCTb MPOAYKTA U
[IPOU3BOJUTENLHOCTE YCTaHOBKU. Jl1s1 BbIOOpa ONTHMAaNbHOH CTPYKTYpbl HEOAHOPOAHBIX MU
HECTAllMOHAPHBIX MAaTepUalbHBIX IIOTOKOB B TEXHOJIOIMYECKOH CHCTEME MOJIOYHOI'O
[IPOU3BOJCTBA CJIELYeT HCIOIb30BaTh KOMIUIEKCHYIO MMUTALIMOHHYIO MOJENb IIPOM3BOJACTBA,
BOCIPOU3BO/SILIYIO pa3jiM4Hble albTEpPHATUBHbIE BapuaHThl Ha OBM Jui1 oOmeHKH HX
OIITMMAJILHOCTH 10 BBIXOJY U Ka4eCTBY IOTOBOM MPOSYKLUH, PALMOHAIBLHOCTH UCIIOIb30BaHUS
CBIPbSl U ONTUMU3ALUH TEXHOJIOTUUECKUX PEXHMOB.

Knrwoueguie cnosa: cyiika, MOJI0KO, paclibUINTENb, aBTOMATU3ALIMs, YIIPABICHHE.
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nOZIC"CTeMa TEXHOJOI'H4€CKOIr0 MOHUTOPHHIA HA OCHOBE METOA0B HEeYeTKOH JIOTUKH

Haraabs Moceituyk
Hayuonanvrulii ynusepcumem nuujegvlx mexronozuti, Kues, Yxpauna

Beenenue. Jlnsa noBbimeHus 3((GEKTUBHOCTH PabOThl PEKTUGMKALMOHHON YCTaHOBKU
BBOJMTCSI IIOACUCTEMA TEXHOJIOTMYECKOT0 MOHUTOPUHIA, KOTOpash HPOBOIUT OIEPAaTHUBHBIN
aHanu3 MHGOpPMaIMM, IOMOraeT B NPHUHATUM DPEIICHUH IO YIPAaBICHUIO U OCYIIECTBISET
[IPOrHO3UPOBAHUE Pa3BUTHUSI OOBEKTA.

Martepnansl W MeToabl. Jig pelieHus 3aJadd  CTPYKTYPHOH —HMICHTU(GUKAIUH
HCIIOIb30BaHbl MHTEIEKTYaIbHbIE METOJbl YNPABIECHHS COBPEMEHHBIMH TEXHOJIOIMYECKHUMU
KOMIUIEKCAMH  IMIIEBBIX IPOM3BOJCTB, a MMEHHO METOAbl HEYETKOW JIOTMKU H
JIMHTBUCTUYECKOH alnpoKCUMaLuy.

Pesyabrarnl uccienoBanmii. CdopMmyaupoBaHbl IpaBuila HEYeTKOH 0as3bl 3HaHUM U
MoNTy4eHa MOJIeNlb TEXHOIOTMYECKOTO MPOIecca, COOTBETCTBYIONIAs PEaTbHOMY OOBEKTY. DTO
[103BOJISIET OBBICUTH (P PEKTUBHOCTD PabOTHI CUCTEM YNPABJIECHUS Ha NPEANPUATHSX MUILEBOH
[IPOMBIIIJIEHHOCTY U CHU3UTh KOJIMUYECTBO HEMPABUWIILHO NMPUHATHIX PELIEHUH IO YIPaBICHUIO
CJIOXHBIMU  TEXHOJIOTMUECKMMH KoMmIuiekcaMu. CTpykTypHas HIEHTH(GUKALUS MOJeNU
mpolecca I03BOSIET MAaKCUMAJIBHO NPUONU3UTHCS K PEabHBIM YCIOBUSIM PabOThl 00BEKTa,
OIIPEAENUTD €ro TEKYIEEe COCTOSHUE U NPUHATH 3G (GEKTUBHbIE PEILIEHUS 10 YIPABICHHUIO.

Knrwouegvie cnosa: MOHUTOPUHT, pEKTU(GUKALMSA, UACHTUGUKALNS, HEUEeTKasl JOTHKa.

Hcnonb3oBanne HHHOBANMOHHOM MHTEJIEKTYAIbHON TEXHOJIOTHM yIIPABJICHUS B
TOCTHHHYHOM XO035IliCTBE

Onus Mbius, Buta LpipynbHuKOBa
Hayuonanvrulii ynusepcumem nuujegvlx mexronozuti, Kues, Yxpauna

BBenenue. AKTyaJbHBIM SIBISIETCS BHEIPCHUE MHTEIUICKTYaTbHBIX TEXHOIOIMH B OTEINb.
I'maBHOW OCOOCHHOCTBIO SIBIIICTCS COXPAaHCHHE HSHEPropecypcoB M BBIMOJIHEHHE CHUCTEMbI
MOYKEaHUH TOCTSI P MPeObIBAHNK B HOMEPE.

Marepuanbl ¥ MeTOAbl. BBIMONHEH aHANIW3 COBPEMEHHBIX HAYYHBIX TPYIOB Kak
YKPaMHCKHX, TaK H 3apyOSXKHBIX [0 HAMpPaBICHUAM: aBTOMATH3UPOBAHHBIC CHCTEMBI
MOHUTOPHMHIA W YIpaBJCHHS, OOECIeueHHEe OE30IIaCHOCTH, JHEPro-H pecypcocOepeKeHue,
obecrieueHne koMmdopTta. [IpoaHaNMM3MPOBAHO 3aKOHOAATENBCTBO YKPAaWMHBI M HOPMAaTHBHEIC
AKTHI.

Pesyabrarnl. V3ydeHa CTpPYKTYpa ¥ CUCTEMATHKA PaOOThl HHTEIUICKTYaIbHBIX TEXHOIOTHI
yIOpaBjieHWs B OTeNe B IEIOM M TOCTHHHYHBIX HOMEpaXx B YacCTHOCTH, OOOCHOBaHa
9KOHOMHYHOCTh BHEIPEHHS CHCTEMBI. PaccMoTpeHo obecrieuenre () yHKIMNA HHTEIUIEKTYaIbHBIX
TEXHOJIOTHH B TOCTMHHUYHOM KOMIUICKCe. VIHTEIUIeKTyalbHas TEXHOJOTHS YIPAaBICHUS Ha
MPEANPUITAN TOCTHHUYHOTO XO35CTBA sIBJISETCS OE3YCIOBHO Iienecoobpa3Hoil. BHempeHue
MHTEIUICKTYAbHOM CHCTEMBI YIIPABJICHHST HHKEHEpHEH ¢ dHeprocoeperaroniM 000pya0BaHUEM
obecrieurBaeT COKpalieHne 3aTpaT Ha KCIUTYaTaLHI0 M PEMOHT 000pYyIOBaHMS B TCYCHUE BCETO
YKM3HECHHOTO IMKJIA 3[aHKs FOCTUHHIIBI 332 CUET CHM)KECHHS BIHMSHHS YETIOBEUECKOTro (akropa, a
TAaKXKE CHIDKEHHE €XEroJHbIX KOMMYHalbHbIX Iuiarexxed Ha 15...30 %. Cpenmnuii cpok
OKYIIaéMOCTH CHCTEMBI — 3 rojia.

Kniouesvte cnosa: rocTHHNLA, HHTEIUICKT, CUCTEMA, SHEPrOCOEPEKEHNE, yIPaBICHHE.
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—— Abstracts —
Bbe30nacHOCTb XU3HeaesaTebHOCTU

CocTosiHUe OXpaHbI TPYAA HA NPeANPHUATHIX MsconepepadaTbIBalolIeii
NPOMBIIIEHHOCTH Y KPauHbI

Oumnsra Eptymenko, Cepreit Koanenko
Hayuonanvrulii ynusepcumem nuujegvlx mexronozuti, Kues, Yxpauna

BBenenme. AHanu3 NPUYMH TpaBMaTU3Ma Ha MscornepepadaTHIBAIONIMX HPEIIPUSITHIX
MO3BOJISIET Pa3paboTaTh 0OOCHOBAHHBIC U (P (EKTHBHBIC CIIOCOOB! MPOMHIAKTHKA ¥ CHIDKCHUS
pHCKa TpaBMaTU3Ma pabOTHHUKOB.

Martepnansl W MeToabl. I[IpUMEHEHBI MeTOIbl OAHO(DAKTOPHOTO KOPPEIALHOHHO-
PETPECCHOHHOI0 aHalIW3a U PETPOCIEKTHBHOIO IMPOTHO3UPOBaHUs. Jlas MPOrHO3MPOBaHUS
PHCKa UCIIOIb30BaH PETPOCIEKTUBHBIM MPOrHO3. AHANIN3 NMPOBEJECH HA OCHOBE CTATUCTHUECKUX
JIAaHHBIX II0 IPOU3BOJICTBEHHOMY TPaBMAaTU3MY.

Pesyabrarbl. OnpeneneHsl (GaxkTopbl BO3HMKHOBEHHMsA TpaBM. HaubGonee omacHbIMU Ha
MsconepepadaThIBAOEM IPEANPUATHN SABIISIOTCA Npodeccuu: 3a00HIInKa CKOTa, Ipy3dyHKa,
ciecaps-peMOHTHHKAa U o0paboTuymka Tyml. JlMHaMuKa TpaBMaTH3Ma 3a00MIIMKa CKOTa,
OIMCBHIBACTCS OKCIOHCHIMAIBHOM (QYHKIMEH, HMeeT TeHACHIMIO K pocTy. J[luHamuka
TpaBMaTU3Ma Ipy3YMKa OIMCHIBAETCA MHOJIMHOMOM 3-H cTemeHu. JluHamuka TpaBMaTH3Ma
00paboTyrKa Tyl H3MEHSETCS C YCKOPEHMEM U OIMCBIBAETCS IIOJIMHOMOM S-ii CTEleHH.
JluHamuKka TpaBMaTu3Ma cJecaped-peMOHTHUKOB OIMCBHIBACTCS HONMHOMOM 4-i CTeneHH.
CpaBHUTeNIbHAS OLIEHKA PE3YNIbTaTOB MPporHo3a Ha 2012 roa ¥ CTaTUCTUKU MPOU3BOACTBEHHOI'O
TpaBmatu3Ma 3a 2012 roj nmokasana, 4To CpeiHsisi JOCTOBEPHOCTh MPOrHo3a cocraBmia 85,37 %.
Pe3ynbTaTel HCCIEIOBaHMS MOXKHO HCIONb30BaTh IPU YCOBEPIICHCTBOBAHUU IIPOEKTOB
YIPaBJIECHUECKUX PpEIICHUH 10 o0ecreyeHuto Oe30MacHbIX YCIOBUM Tpyaa pabOTHUKOB
MsiconepepadaThIBAIOLIMX MPEIIPUSITHH.

Knrwouegvie cnosa: 6e30nacHOCTb, TPYA, TPABMaTU3M, PUCK, HECUACTHBIN CIydail, IPOrHO3.

JKOHOMMKA U ynpaBsieHue

PanmnoHa/IbHBIA ACCOPTUMEHTHBIH MOPTQeJIb
B KOHTEKCTe NPOJA0BO/IbLCTBEHHOMH 0e30acHOCTH

Hatanbs Cronenko, Anacracust TuxoHoBa
Hayuonanvnuii ynusepcumem nuwjegwlx mexnonoauti, Kues, Yxpauna

BBenenue. llenbio wuccienoBaHus SIBISIETCS PacCMOTpPEHHME Tmporecca (OPMHPOBaHUS
ACCOPTUMEHTHOTO TOPTQENs MPeANpusiTUs B KOHTEKCTE OO0ECIeUYeHHs MPOJOBOJILCTBEHHOM
0e30macHOCTH B CTpaHe, C JaJbHEHIIUM BBIICICHHUEM OCHOBHBIX Pa3HOBHJIHOCTEH
aCCOPTUMEHTHBIX TOPT(eeH.

Marepuanbl U MetoAbl. lcronb3oBancss WHAYKTHBHBIA METOA M METOJ IPYIIHPOBKH,
JIeIYKTUBHBIA METO/I, METO/Ibl aHAJIN3a, IOTMYECKUI U Tpa@UueCcKUil METO/IBI.

Pesynbrarsl. KoOHIEHTpUpyeTCS BHHMaHHE Ha pPACCMOTPEHHMH TaKUX BOIPOCOB.
Paznenenue noHATHH palMOHANIbHBIN, ONTUMAIBHBIA M COATaHCUPOBAHHBIA acCOPTUMEHTHBIN
noptrdens. POpMUPOBAHHE PALMOHAIBHOIO AaCCOPTUMEHTHOrO NOpThEns NpeanpusiTHs |
3¢ ¢deKTHBHOE  YNpaBlIeHHE WM B  COOTBETCTBHM C  IPUHIMIAMH  OOecreyYeHHs
MIPOJIOBOJILCTBEHHOM Oe3omacHocTH crpaHbl.  MccienoBanue (¢akToOpoB BHYTPEHHEro H
BHEIIIHETO  BO3JCHUCTBUS HAa  (POPMHUPOBAHHME ACCOPTUMEHTHOro mopTdens. AHanu3
CYIIECTBYIOLIMX HOPM IOTPEOJIEHHsI OCHOBHBIX BHJOB IPOAYKTOB IUTAHUS HACEICHUEM
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Yxpaunbl. OxapakTepu3MpOBaHa B3aUMOCBS3b MEXKAY PalMOHAIBHBIM U COaJaHCUPOBAHHBIM
aCCOPTUMEHTHBIM TIOPTQEeM.

BoiBon.  [lokazana  HeOOXOAMMOCTh  (OPMHPOBaHHS  WMEHHO  PalMOHAIBHOTO
ACCOPTUMEHTHOTO IOpTQeNns NPEeANpUSTUNA MUIIEBOH MPOMBIIUICHHOCTH C TOYKH 3pEHHS
IIPOJJOBOJIbCTBEHHOM 0€30I1aCHOCTU CTPAHBI.

Knrwouegvie cnosa: nuranue, acCOPTUMEHT, IOPTQENb, palluoOHaIbHbIH, 6€301aCHOCTb.

O6pa3oBaHue U Hayka

Hcropuyeckue pparmenTsl pasBuTus Kadeapbl MALIUH H ANNIAPATOB
NUUIIEeBbIX U (papmanesTH4ecKux npoussoacts HYIIT

Buranui TapaHl, Anexcanap I'aBBa', Bnapumup Tem/IquHI,

Anexceii ['ybens', BaenTnn PernerHsk

1 - Hayuonanvholii yHugepcumem nuwjegvix mexuvonozutl, Kues, Yxpauna
2 - CmensucKutl mexHUKym nuwegvlx mexuvonoeutl, 2. Cmena, Ykpauna

Beenenue. B 2014 rony HanmonaneHbiil yHMBepcuTeT mnuiueBblx TexHonoruid (HYIIT)
npazanyer cBoe 130-u smerme. Opnoii w3 mepBeix B HYIIT cozmana xadenpa mMamuH u
annapaToB MUIIEBBIX U (papManeBTHYCCKUX IPOU3BOICTB.

Martepnansl u Meroabl. CrenaH aHanmM3 HAy4YHBIX W apXMBHBIX HCTOYHHKOB O
JIEATENBHOCTH YYEOHBIX M Hay4HBIX YYPESXKJICHHH, Ha OCHOBE KOTOPBIX CO3JaHa Kadenpa.
Vicnionp30BaHBI MaTepHaNbl My3esi ICTOpUH CMENSTHCKOro TeXHUKYMa MHIIEBBIX TEXHOIOTHH.

PesynbTarel M o0cyxkaenue. lcropus kadeapsl MallMH W alapaToB IHIIEBBIX H
(hapMaleBTHYECKUX POU3BOACTB HauMHaeTcss co CMENIHCKUX TeXHHYecKux kiaccoB (1884 r.)
n Kuesckoro nonurexuudeckoro nHeruryra (1898 r.). B 1930 rongy Ha 0aze 3TuX M Opyrux
TEXHOJOTMYECKUX MHCTUTYTOB co3uaeTcs KueBckuit HHCTHTYT caxapHO# mpoMsiiuieHHocTH. C
HEpBBIX JHEH ero paboThl co3faercst Kadeapa MEXaHWYECKOro OOOPYHOBaHHUS CaxXapHBIX
3aBOJIOB, HBIHE - MAIIMH M AalllapaToB NHUIICBHIX M (papMaleBTHUCCKUX MPOU3BOACTB. Ilox
PYKOBOJICTBOM H3BECTHBIX Y4YeHBIX - Ausekcanapa Kuposa, I'me6a 3namenckoro, Bcesonona
CrabuukoBa, Bnamumupa IlonoBa, AGpama MuxeneBa, Bnanumupa AHuctparenko, Buranus
Tapana xadenpa JOCTUINIA 3HAUUTENBHBIX YCIEXOB B IOATOTOBKE CIELMAIMCTOB BBICOKOH
KBaTU(UKanUKM U HaydHOH pabore. Ha kadenpe ObUIH CO3MaHBI BeIylHe HAay4HBIC IIKOJIBI B
00JIaCTAX CaxapHOrO IPOM3BOACTBA, PEKTU(GHKALMKM CHOHPTA, CYIIKA IHIIEBOTO CHIPbS,
TEIJIOTEXHUKY, XJIEOONEKapHbIX I€Yell, SKCTPY3MOHHOrO 00O0pYIOBaHMS, OOOpPYIOBaHUS
nepepaboTku Msca u monoka. C 1930 roga xadenpa noarorosusna ceime 7500 crienuainicTos.
Ceituac kadenpa MAIIOB axkTuBHO pa3BUBAaeTCs, XOPOLIO H3BECTHA B YKpauHe U 3a ee
Ipesienamu.

Knroueewte cnosa: HYIIT, MAII®II, ucropusi.
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—— Incmpyxuii 0an aemopie
Instructions for Authors

Dear colleagues!

The Editorial Board of scientific periodical
«Ukrainian Food Journal»
invites you to publication of your scientific research.

Requirements for article:

Language — English, Ukrainian, Russian

Size of the article — 8-15 pages in Microsoft Word 2003 and earlier versions with
filename extension *.doc

All article elements should be in Times New Roman, font size 14, 1 line intervals,
margins on both sides 2 cm.

The structure of the article:
The title of the article
Authors (full name and surname)
Institution, where the work performed.
Abstract (15-20 lines). The structure of the abstract should correspond to the structure
f the article (Introduction, Materials and methods, Results and discussion, Conclusion)
Key words.
oints from 1 to 5 should be in English, Ukrainian and Russian.
The main body of the article should contain the following obligatory parts:
Introduction
Materials and methods
Results and discussing
Conclusion
e References
If you need you can add another parts and divide them into subparts.
7. The information about the author (Name, surname, scientific degree, place of work,
email and contact phone number).

R

All figures should be made in graphic editor, the font size 14.

The background of the graphs and charts should be only in white color. The color of
the figure elements (lines, grid, text) - in black color.

Figures and EXCEL format files with graphs additionally should submit in separate
files.

Photos are not appropriate to use.

Extended articles should be sent by email to: ufj nuft@meta.ua
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—— Iempyxuii 0an asmopie ——
IIIAHOBHI KOJIEI'A!

Penakuiiina xojeris Haykooro nepioguunoro Buaanusa « Ukrainian Food Journaly
3anporrye Bac 1o myOmikallii pe3yapTaTiB HAyKOBUX JOCIIIKEHb.

Bumorn 1o opopmiieHHs cTaTei

MoBH cTateii — aHIITIACHKA, YKpaiHChKa, pocifichbKa

PexomenoBanuii o0csr crarti — 8-12 cropinok hopmaty A4.

CraTTsl BUKOHYETBCS B TEKCTOBOMY peaaktopi Microsoft Word 2003

s Beix enementiB cratti mpudt — Times New Roman, xerns — 14, intepsan — 1.
Bci monst cropinku — 1o 2 cm.

CtpykTypa cTaTTi:

1. VK.
2. Ha3Ba crarri.
3. ABrtopu craTtti (iM’s Ta mpi3BHIIE NOBHICTIO, pukna;: [leHuc O3epsiHKO).
4. Yemanosa, 6 saxiil sukonana poboma.
5. Adoramis. PexomengoBanuii oOcsar aHoTamii — MiB CTOPIHKW. AHOTalis HNOBHHHA
BIJIMOBIIaTH CTPYKTYpl CTaTTi Ta MiCTHTH po3aimu Beryn, Marepianmm 1 Mmeronw,
Pe3ysnbraTn Ta 00roBOpeHHs, BucHOBKH.
6. Kirtouosi cioBa (3-5 ciiB, ajie He CIIOBOCIIONYYEHB ).

IIyHkTH 2-6 BUKOHATH aHIIilCHKOI0, YKPATHCHKOIO TA POCiliCbKOI0 MOBAMH.
7. OcHOBHHII TEKCT cTaTTi. Mae BKITIIOUaTH Taki 000B’SI3KOBI PO3IiIH:
Beryn
Marepianu Ta MeTou
Pe3yibraTn T2 0OrOBOpEHHS
BucHoBkH
Jliteparypa.
3a HeoOXiqHOCTI MOXKHA JTOAABATH iHIII PO3/iNIK Ta PO30MBATH IX Ha IiIPO3ALIH.
8. ABTopchka moBinka (IIpi3Buie, iM’st Ta 0 6aTHKOBI, BUSHUH CTYIiHb Ta 3BaHHS, MICIIe
pobotH, eleKTpoHHa aapeca abo TenedoH).
9. KoHTakTHI aHi aBTOpa, 10 AKOTO 32 HEOOXITHOCTI Oy/e 3BEepTATUCH PENAKIIis KYpHAITY.

PucyHkn BHKOHYIOTbCS sikicHO. CKaHOBaHI PUCYHKM He NpPHUHMarOThCs. Po3Mip Tekcry Ha
pucyHKax moBuHeH Oyru cmiBpo3mipuum (!) Texcry crarri. @otorpadii 0OaxkaHo He
BHKOPHUCTOBYBATH.

®oH rpadikis, miarpam — nuie 6inuit. Komip enemenTiB pucyHky (niHii, ciTka, TeKCT) — YOpHHI
(ue cipuii).

Pucynxu ta rpadiku EXCEL 3 rpadikamMu 101aTKOBO HOJAIOTHCS B OKpeMHX (aiinax.

CkopoueHi Ha3Bu (DI3MYHUX BEJUYMH B TEKCTi Ta Ha rpadikax MO3HAYAIOTHCSA JIATHHCHKUMU
niTepamu BianoBinHo 1o cuctemu CL

B crnucky niteparypu NMOBHHHI IepeBakaTH CTarTi Ta MoHorpagii iHO3eMHHX aBTOpIB, SIKi
omybunikoBasi micis 2000 poky.

JonaTkoBa indopmanisi Ta npukiiag opopmJIeHHs CTATTI — HA CAMTI
www.ufj.ho.ua

CTaTTl HAACWIAETHCS 32 eJIeKTPOHHOI0 aapecoro: ufj nuft@meta.ua.
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