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This study aimed to investigate the technological properties
of kefir fortified with defatted sesame flour (DSF). We have de-
veloped a recipe for producing kefir with the addition of 0, 2, 4, 6,
8 % DSEF. The physicochemical parameters (pH, titratable acidity)
and rheological properties (water-holding capacity, viscosity) of
the samples within 28 days of storage were studied. All the samples
were stored at a temperature of 4 °C. Nuclear magnetic resonance
and chromatographic analysis were performed to determine the
optimal shelf life of the product. It was found that fermentation
ends on the seventh day of storage, while a low content of free
water is observed. The recommended optimal storage time for kefir
enriched with DSF is within 14 days. The introduction of 2 % DSF
in kefir increases the content of vitamin E by three times (from 0.32
to 0.93 mg/100 g) and the content of proteins — by 1 % (from 3.36
to 4.3 %). The result showed that the pH value decreases with the
introduction of DSF and is within the normal range during the en-
tire storage period of the product (from 4.38 to 4.07). In this case,
the total titratable acidity increases from 112.07 to 163.52 °T. An
increase in viscosity (by 3 Pa-s) and water-holding capacity (by al-
most 6 %) is observed with the addition of 2 % additive. Due to the
high water-holding capacity and viscosity, dietary fiber content (up
to 0.68 %), kefir supplemented with DSF showed high storage sta-
bility. The addition of 2 % DSF to kefir can increase the nutritional
value and improve the structural stability of the product. DSF is a
waste product with a bright prospect for use in the manufacture of
fermented milk drinks.
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The issue relatedto removing heavy and radioactive metals from
the body is relevant all over the world. Chemical preparations for
removing heavy metals and radionuclides are not effective enough,
causing the depletion of trace elements in the body. It is effective to
use substances contained in natural foods that do not cause side effects
and provide for protective action. These substances include pectin,
safe natural detoxifying agents that remove toxins from the body.

When processing fruits and vegetables, pectin remains in the
pomace thatis valuable for obtaining competitive products. There
are techniques to produce pectin from plant raw materials by using
enzymes that are harmless to health. The use of pectin concentrates
in combination with dairy raw materials makes it possible to obtain
biologically complete products with functional properties.



A concentrate containing 5 %of pectin was used in the study

reported in this paper.

Raw materials were studied in terms of important indicators of
their quality and safety, to determine their suitability and further
use in yogurt technology. The formulations of yogurts have been
devisedinvolving the application of low-esterified beet pectin con-
centrate, whose degree of etherification is 34.7 % and the complex-
forming capacity is 290 mg Pb>*/g. It has been established that the
most optimal sample contains pectin in the amount of 0.5 % per milk
mass. To preserve the vitamin composition, the yogurts were prepared
under the classic pasteurization regime of 72 to 75 °C with a 20 s aging.

In the future, the industrial implementation of the devised tech-
nologies and formulations of pectin-containing dairy products could
provide the population with products that have functional properties
and contribute to the prevention of socially significant diseases.

Keywords: beet concentrate, cow’s milk, pectin-containing yo-
gurts, pectin, pectin products.
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The shelf life of sour milk dessert has been substantiated based
on the results of this study into the indicators of active acidity,
water activity, enthalpy, and organoleptic properties. In addition,
the content analysis of lactic acid bacteria and microbiological
indicators in the finished product during storage was performed.
It was found that the introduction of sublimated fruits together
with whey protein concentrate reduces the water activity index
from 0.984 to 0.972 by increasing the concentration of solids and
product viscosity.

The active acidity indicator acts in combination with the water
activity on the shelf life of food products. Active acidity during the
study period was in the range of 5.4 4.2 pH units.

The biological and physiological value of the fermented milk
product will increase due to the use of a starter culture containing
microorganisms of bifidobacteria and lactobacilli, which include
Streptococcus thermophilus, Lactobacillus delbrueckii ssp. Bulgari-
cus, Lactobacillus acidophilus, Bifidobacterium lactis, Lactobacillus
casei, Lactobacillus rhamnosus, Lactobacillus paracasei, Bifidobacte-
rium infantis. When storing sour milk dessert for more than 3 days,
the number of bacteria came down and was 1.0x10% CFU /g on day 9,
which meets the regulatory requirements.

Based on the results of microbiological indicators, the shelf life
of the sour milk dessert was established, which should not exceed 5
days at a temperature of 4+2 °C.

The development and improvement of sour milk desserts using
secondary milk raw materials is a promising area of scientific re-
search. This would allow the development of waste-free technologies
with the maximum use of useful components that are included in the
secondary milk raw materials.

Keywords: dessert, whey, skim milk, water activity, active acid-
ity, lactic acid bacteria.
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This work aimed to conduct a comparative analysis that helps to
identify the effect of the developed technology on the chemical com-
position of drinking yogurts made from Australian and Kazakhstani
dromedary camel milk.

Camel milk taken from Kazakhstan and Australia has been
processed into drinking yogurt and its amino, fatty acid, vitamin,
and mineral content was assayed. These identifications enabled us to
compare how our developed technology is suitable for both milk types.

The results of determination can be interpreted as follows.
The essential and non-essential amino acid content in Kazakhstani
yogurt was significantly higher compared to Australian yogurt.
Aspartic and Glutamic acids were not identified in Kazakhstani
yogurt. As a counterpart, Lysine and Histidine were not found in
Australian yogurt.

The fatty acid results demonstrated that Linoleic acid in Ka-
zakhstani yogurt was significantly higher than in Australian yogurt,
and there was more Linolenic acid in Australian yogurt than in Ka-
zakhstani yogurt. The atherogenicity index for Kazakhstani yogurt

was at a low level (0.045 %) compared to Australian yogurt (1.90 %).
The ratios of omega 6 and omega 3 in Kazakhstani yogurt were 16 %

greater than in Australian yogurt.

Thiamine level in Kazakhstani yogurt was lower compared

to Australian by up to 57 %. However, Riboflavin results in both

samples were identical. The Calcium, Potassium, Sodium, and Phos-

phorus contents in Australian yogurt are defined as 5, 34, 34, and
30 % respectively compared to Kazakhstani yogurt. Nevertheless,
Magnesium (47 %) and Iron (60 %) levels were lower in Australian

yogurt than in Kazakhstani yogurt.

These study results could be useful as preliminary work for sci-

entists and producers of gerodiet products, who intend to work with

camel milk as a geroprotector.

Keywords: camel milk technology, gerodiet, drinking yogurt,

geroprotector.
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A method for manufacturing multicomponent fruit and berry
paste based on apples, cranberries, hawthorn with a high content
of pectin substances has been improved. A special feature of the
technique is the concentration in a rotary film apparatus until a

dry matter content of 28... 30 % under a mild mode during 25...50 s
provided that the puree is preheated to 50 °C. The limiting shear
stress for each type of raw material and the effective viscosity
index for the samples of the formulations of the studied pastes
have been established. It was found that the best properties are
demonstrated by composition with the following formulation ratio
of components: apple — 50 %; cranberries — 40 %; hawthorn — 10 %.
That makes it possible to obtain pastes with the best chemical com-
position (the higher content of pectin substances, organic acids,
ascorbic acid, etc.).

The rational amount of adding 75 % of fruit and berry paste
to replace apple puree has been determined and substantiated.
That makes it possible to manufacture pastille with a high degree
of structure formation, which is confirmed by the viscosity index
of 616 Pa-s, compared with control — 354 Pa-s. A decrease in the
mass fraction of dry substances by 5.0 %, an increase in acidity and
reducing substances are ensured, which meets the requirements set
by regulatory documents. This amount of paste provides for excel-
lent organoleptic properties, i.e. it gives the products an even red
color, pleasant taste, and smell. The developed technology expands
the range of “healthy food” by partially replacing raw materials
with a low content of physiologically functional components with a
multicomponent composition, as well as provides for an increase in
the pastille nutritional value. The use of sparing modes of concen-
tration makes it possible to intensify the process of manufacturing a
multicomponent paste, which indicates energy and resource-saving
technology.

Keywords: pastille, fruit and berry paste, structural-mechanical
properties, physiologically functional ingredients, quality indicators.
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This study was conducted to determine the impact of the
HACCP management system on the safety of final products in baked
goods production. The object of the study is two critical control
points of the production of bakery products, which in turn affect the
indicator of microbiological quality and safety of finished products.
Using a mathematical model, the critical limits of critical control
points (CCP) were determined — in the baking and cooling processes
of baked goods. For the two CCPs, measures for continuous moni-
toring have been defined and critical limits have been developed.
For CCT 1, a theoretical calculation using a mathematical model
is given: the critical limit of the baking process (95.2-99.1 °C in
the center of the crumb), by controlling this process, the company
controls the biohazard factor, for CCP 2 the critical limit of cooling
the finished product to a temperature of 22.84 °C in the center of the
crumb for safe packing. The presentation of the results of the devel-
opment of critical control limits and critical points of the production
of bakery products using the construction of mathematical modeling
is the theoretical beginning of further research.

When compiling the model, the physical parameters of a specific
dough with a certain geometric shape were used, from which the bakery
product is baked. The use of a mathematical model allows predetermin-
ing the baking parameters for the dough of any initial concentration.

The results can be used in the production of baked goods to bet-
ter ensure the quality and safety of the final product.

Keywords: HACCP, critical control points, bakery products,
food safety and quality.
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This paper reports a study into the use of germinated mung-

bean as a promising raw material influencing the structure-forming

indicators of meat systems during the production of meat-vegetable

sausages. The content of iodine in the germinated mungbean and
its anatomical parts has been examined using solutions of potas-
sium iodide. A change in the phytic acid content and size of phytin
globoloids has been established in mungbean malt depending on
germination conditions. The influence of flour from germinated
mungbean on the moisture-binding, moisture-retaining, fat-retain-
ing abilities, as well as on the pH of meat systems based on veal
meat, pork, chicken has been investigated.

The reported set of studies is important as the defined patterns
could make it possible to devise technologies for meat-vegetable
sausages, to expand the range of enriched meat products.

The result of this study has established that the degree of
biotransformation of iodine into beans is influenced by the protein
content in the native beans. Almost 90...95 % of iodine is accumu-
lated in the cotyledons of beans in the protein fraction, 5...10 % — in
sprouts and roots. The rational range of potassium iodide concen-
trations in the germination solution is 76.5 g per 1,000 cm?, over
48 hours. Prolonging the germination time leads to microbiological
damage to the bean mass.

The germination process affects the reduction of phytic acid
content, which is confirmed by a decrease in the diameter of phytin
globoloids.

It is rational to use in meat systems based on pork meat and
veal meat 10 % of the developed flour by reducing meat raw ma-
terials. With this ratio of formulation ingredients, the maximum
increase in the moisture-binding, moisture-retaining, and fat-
retaining capacities of these meat systems is achieved. In the meat
systems based on chicken meat, it is possible to increase a replace-
ment part of up to 15 %.

The reported set of studies is useful and important because it
could form the basis for devising the technologies of meat-vegeta-
ble sausages to meet the needs of different segments of consumers.

Keywords: germinated mungbean, meat-vegetable minced
meat, moisture-binding capacity, moisture-retaining capacity, fat-
retaining capacity, phytic acid.
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For the functioning of integrated systems for processing dairy
raw materials in the cheesemaking industry, it is proposed to con-
sider the basic concepts of synthesis of production systems. In order
to implement the concept of waste minimization, it is proposed to
separate the industrial wastewater into flows based on the concen-
tration and values of the main parameters, as well as to protect the
cheese whey from entering the water treatment facilities and direct
it for disposal. The possibilities of implementing the concepts of deep
raw materials processing into a target product have been analyzed,
as well as the full utilization of raw and auxiliary materials. To this
end, an experimental study was performed on the extraction of pro-
tein clots and adjusting the buffer capacity of infant dairy products
using cheese whey. The study results indicate the insufficient effect
of extracting the protein clot from whey (5-50 %) by combining the
thermal and chemical processes. It was established that the redox
conditions of the medium, in terms of the Eh indicator, can signifi-
cantly affect the results, in close connection with the pH parameter
and the estimated value of rHs. It was found that the optimal condi-
tions for the functioning of lactic acid microflora in the production
of soft cheeses can be ensured by adjusting the Eh indicator through
the introduction of whey of pH=4.4—4.6 units, Eh<-0.1 V. Whey is
introduced at the stage of dairy raw material fermentation, which
creates optimal conditions for the formation of a clot until reaching
rHy in the range from —5 to —7, and increases the product output
by 1.5-7 %. The results of the experimental study indicate the high
potential of using whey desalinated by ion exchange in order to
reduce the buffer capacity in terms of acidity and adjust the redox
conditions for infant milk mixtures until achieving rH,=15.5-15.9.
The research reported in this paper could be the basis for the further
development of systems for the integrated processing of dairy raw
materials in the cheesemaking industry.

Keywords: whey, protein clot, redox conditions, buffer capacity,
pH, Eh, rHy,
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The paper is devoted to the problem of increasing the efficiency
of melon processing under limited production automation. Measures
for equipment modernization should be carried out in accordance
with the operation rules of each individual unit. In production con-
ditions, all equipment, without exception, undergoes this process,
while the corresponding documentation is drawn up, confirming the
implementation of modernization within a certain time frame.

In a competitive market environment, product quality is a causal
factor for the sharp increase in risks for food industry enterprises.

To produce quality and competitive products, you need equipment
that helps to reduce costs. The disadvantages of most melon peeling
designs are size instability in the thickness of the rind. The paper
presents a solution to this drawback. This was achieved by changing
the sharpening angle of the rind cutting knife.

Research has been carried out to study the texture properties of
“Mirzachulskaya” and “Raduzhnaya” melons. And also experiments
on melon peeling based on the planning matrix of mathematical
modeling. Based on the experiments, a model of the peeling process
was constructed.

The key factors to limit peeling waste were optimized. Calcula-
tions of the optimized parameters yielded the cutting knife sharpen-
ing angle of 40 degrees, a roller gap of 9 mm, as well as an average
force applied of 1,375 N-m. The data obtained can be used as a basis
for the modernization of this machine for other melon varieties.

Keywords: melon, processing, equipment modernization, cut-
ting knife, peeling process, texture properties, competitive products,
cleaning machine, mathematical model for melon peeling, planning
matrix.
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BILTUB KYHKYTHOI'O BOPOIITHA HA ®I3UKO-XIMIUHI BJACTUBOCTI KUCJIOMOJIOYHHUX
HAIIOIB (c. 6—16)

Xuanxuan Qin, M. M. Caminnk, Yanghe Luo, B. B. Cokosenko

Ile AoCiiUKeHHsT Majo Ha METi BUBYMTH TEXHOJOTIYHI BJIACTMBOCTI KHCJIOMOJIOYHHX HAIOIB, 30aradyeHuX 3HEKUPEHUM KYHIKYTHUM
Goporaom (3KB). PospobiieHo pelenTypy BHTOTOBJIEHHsI KHCJIOMOJOYHUX HarmoiB Tumy Kedip 3 momasanusM 0, 2, 4, 6, 8 %-Boi Kiabkocti
3KB. 3pasku pociipkyBasicst nporsiroM 28 aniB 30epiranist npu temieparypi 4 °C. B mporeci pocipkennst BusHavamicst (hisuko-xiMiani
nokaznuky (pH, TuTpoBana KUCIOTHICTD ), PEOTOTIUHI BAACTHBOCTI (BOJIOTOYTPUMYIOUA 3aTHICTD, B'sI3KicTb). [IpoanasizoBano sijgepHo-MaraiTHU
PE30HAHC Ta 3MificHeHO XpomarorpadivuHuii aHami3 /i BCTAHOBJIEHHS ONTHMAIBHOTO TEPMiHy 30€piraHHs MPOAYKTY. BCTaHOBJEHO, MO
(bepMeHTallist 3aBEPIIYETHCST HA ChoMY 00y 30epiraHtsi, IPU IIbOMY CIOCTEPITa€ThCs HANHKIMIT BMICT BUIbHOI Bow. ONTHMAIbHA TPUBATICTD
30epiraHHs KUCJIOMOJIOYHUX HAMOIB, 30aradeHrX 3HEKMPEHUM KyH;KYTHUM GOPOIIHOM, 32 PE3YJBTaTOM BCIX €KCIEPUMEHTAIBHUX JOCIIKEHb,
pekomenzoBana B Mexax 14 mi6. Kpim toro, Busmauero BmicT Bitaminy E Ta Xap4oBnx BomokoH y 36araueHomy mpoaykti. Beexpents 2 % 3KB
Y KUCJIOMOJIOUHI Haroi B Tpidi 36ibiiye Bmict Bitaminy E (8ix 0,32 1o 0,93 mr/100 1) Ta Ha 1 % — BMmict 6isikis (Bin 3,36 10 4,3 %). Pesyusrar
nokaszas, 1o 3uHadenns pH 3mennyerbest mpn Baecerti 3KB i 3HaX0AUTBCSA B MeKaX HOPMHU IIPOTATOM BCHOTO T1epiojly 30epiraHHst MPOLYKTY
(Bin 4,38 110 4,07). IIpu 11boMy 3arajibHa TUTPOBaHA KMCJAOTHICTD HigBuityerbes Bz 112,07 po 163,52 °T. Criocrepiraerbes 30ibIIEHHST BUANMOT
B'si3kocti (Ha 3 [Ta-¢) Ta BOJIoroy TpuMy ool 3naTHocTi (Maiixe Ha 6 %) 3 BHeceHHsIM 2 % 100aBKU. 3aBAsKU BUCOKIH BOJIOTOYTPUMYIOUiil 31aTHOCTI
Ta B'I3KOCTi, 301/IbIIEHHIO BMICTY XapyoBuXx BoJIoKoH (710 0,68 %), kucromosouni Haroi, fonosreni 3KB, mokazasm BUCOKY CTIHKICTb 110 36epiraHHsI.
Baegenns 2 % 3KDB y kucsiomosouni Harol MoKe MiBUIUTH XapuoBY LIHHICT Ta HOKPAIUTH CTPYKTYPHY CTaGlIbHICTL MPOAYKTY. SHEKUpEHe
KYHKYTHE GOPOIITHO € BiIXOZIOM BIPOOHHIITBA 3 SICKPABOIO TIEPCIIEKTHBOIO 3aCTOCYBAHHST [IPU BUTOTOBJIEHH] KICJIOMOJIOYHUX HATIOIB.

KouoBi cioBa: Haroi, sueskupene KyH:KyTHe GOPOIIHO, Peoorivi BaacTUBOCTI, (pyHKIIOHAIbHI XapuoBi J06aBKM, XapuoBi BOJOKHA.
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PO3POBKA TEXHOJIOTII MOJIOYHUX MPOAYKTIB I3 3ACTOCYBAHHAM HU3bKOETEPUMIKOBAHUX
HNEKTUHIIPOAYKTIB (c. 17-27)

Zhanar Nabiyeva, Nurshash Zhexenbay, Galiya Iskakova, Maigul Kizatova, Shinar Akhmetsadykova

IIpobsieMa BUBEIECHHS 3 OpPraHisMy JO[eil BaKKUX | PaliOaKTUBHUX METAJIB aKTyalbHa y BCbOMYy cBiTi. XiMiuHi mpemapatu st
BUBEIEHHST BAKKIX METAJIB 1 PaIOHYKJIIIB HEOCTATHBO e(heKTHBHI Ta BUKJIMKAIOTH 30iHEHHs opraHiamMy MikpoejaemeHTamu. EdexTuBamm
€ BUKOPUCTAHHS PEUOBHH, 1[0 MICTSThCSA B HATYPAJIbHUX XapPUOBUX MPOAYKTAX, AKi HE BUKJIUKAKOTH MOOIYHOT /il Ta IA0Th 3aXUCHUN eeKT.
Jlo TaKMX PEYOBUH BiTHOCHTHCS MEKTHH, OE3TEUH] IPIPOIHI A€TOKCUKAHTH, 110 BUBOSITD 3 OPTaHi3My TOKCHUHU.

IIpu mepepobIi MIOAIB i OBOYIB NEKTHH TIOBHICTIO 3aJMINAETHLCA Yy BUYABKAX, IO NPEACTABJIAEC MIHHICTH IS OTPUMAHHS
KOHKYPEHTOCIIPOMOKHUX MPOAYKTIB. ICHYIOTH €OCOOM OTPUMAHHS TEKTHHY 3 POCJMHHOI CHPOBUHM — i3 3aCTOCYBaHHSIM (DEPMEHTIB,
SIKI HEIIKIZUINBI IS 3710pOB's. BUKOPHUCTAHHS NMEKTHMHOBUX KOHIIEHTPATIB B MO€AHAHHI 3 MOJOYHOIO CHPOBHHOIO /[O3BOJISIE OTPUMYBATH
6i0710TiYHO TOBHOIIHHI IPOAYKTH 3 (DYHKIIOHATBHIMHI BIACTHBOCTSIMIL.

ByB BUKOPHCTAHMIT KOHI[EHTPAT i3 BMICTOM 5 % MEKTHHY.

[TpoBeeHO AOCHIKEHH CUPOBUHKM HA BasKJIMBI MOKA3HUKW SIKOCTI Ta Oe3NeKkH, I BU3HAYEHHS TPUAATHOCTI Ta IOAAJIbIIOrO
BUKOPHCTaHHsI iX B TeXHOJOTII #orypriB. Pospobieno perentypu HOTYPTiB i3 3acTOCYBaHHSM HU3bKOETEPU(DIKOBAHOTO OYPSKOBOTO
NEKTHHOBOTO KOHIIEHTpaTy, CTylinb erepudikanii 34,7 % Ta KomIuiekcoyTBopioioya saarhicts 290 mr Pb%*/r. Beranossieno, 1mo Haii6isibin
ONTHMAIBHUM € 3PA30K 3 BMICTOM HEKTHHY 3 po3paxyHky 0,5 % Ha mMacy Mosoka. [luist 30epeskeHHst BITaMiHHOTO CKJIajly TIPU IPUTOTYBAHHI
HOTYPTIB 3aCTOCOBYBAJIN KJIACHYHIIA PeKUM mactepusartii Big 72 mo 75 °C 3 Butpumkoio 20 c.

Haziasi BripoBajskeHHsT PO3pOOJIECHNX TEXHOJIOTIH Ta perentyp MEeKTHHBMIIYIOUMX MOJOYHUX IHPOAYKTIB B peajbHe BUPOOHUIITBO
JIO3BOJINTD 320€3MEYNTH HACEIEHHST TIPOYKTAMI, IO BOJOMIIOTh (DYHKIOHATBHIIMI BIACTUBOCTSIMI Ta CIIPUSTIOTH TTPOMITAKTUII COIHATBHO
3HAYYIUX 3aXBOPIOBAHb.

KinouoBi cioBa: GypsikOBHii KOHIIEHTPAT, MOJIOKO KOPOB'sTd€, TIEKTUHBMIIILYIOYi HOTYPTH, TEKTHH, TIEKTHHOIPOLYKTH.
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BU3HAYEHHS BILIUBY [IOPOIIOKIB ABJYKA TA BAHAHA CYBJIMAIIITHOTO CYIIIHHSA HA IIOKA3HUKH
SIKOCTI KUCJIOMOJIOYHOTI'O JECEPTY IIIJJ YAC 3BEPITAHHSI (28—35)

Y. T. Kysbmuk, A. 1. Mapunin, P. C. Cearuenko, 0. B. JKexynenko, M. M. Kypmau

OO6TpyHTYBAHO TePMiH 306€epiraHHsT KUCIOMOJOYHOTO [ECEPTY 3a PE3YIbTaTaAMU JOCIIIPKEHD OKa3HUKIB aKTHBHOI KHCIOTHOCTI, aKTHB-

HOCTI BO/IM, EHTAJIBITT Ta OPraHOJEIITUYHIX BJIACTHBOCTEI. A TAKOXK 3/1IHICHEHO aHAIII3 BMICTY MOJIOYHOKHMCIINX GAKTEPiil Ta MiKPOGIOJIOriaHIX



MOKA3HUKIB B TOTOBOMY MPOJYKTI IPOTATOM 30epiraHHs. BeTaHOBIIEHO, 110 T01aBaHHs cyOmiMaIiiiHuX GPYKTIB PA30M 3 KOHI[EHTPATOM CH-
POBAaTKOBUX GIJIKIB 3MEHIITY€E TTOKa3HUK akTHBHOCTI Bozn 3 0,984 110 0,972. 3a paxyHOK MiBUIIEHHsT KOHIIEHTPAIlil CYXUX PEYOBUH i B'SIBKOCTI
MIPOJLYKTY.

[Tokas3HNK aKTUBHOI KUCJIOTHOCTI /i€ B TIOE[HAHI 3 AKTUBHICTIO BOJN Ha TEPMiHN 30epiraHist XapIOBUX MTPOAYKTIiB. AKTHBHA KICIOTHICTD
VIPOMOBIK Mepiojy AocimKeHHs Oya B Mexax 5,4—4,2 ox. pH.

Biosioriuna Ta iziosoriuna IiHHICTE KUCJIOMOJIOYHOTO TIPOJYKTY HiIBUIITUTHCS 32 PAXyHOK BHUKOPUCTAHHS 3aKBACKH, IO MICTHUTb
Mikpoopranizmu Gidino- i akrobakrepiii. lo cknaxy skux Bxoauth Streptococcus thermophilus, Lactobacillus delbrueckii ssp. Bulgaricus,
Lactobacillus acidophilus, Bifidobacterium lactis, Lactobacillus casei, Lactobacillus rhamnosus, Lactobacillus paracasei, Bifidobacterium
infantis. IIpu 36epiramus KICIOMOIOUHOTO fecepTy MoHam 3 Aib uncebHicTh 6akTepiii cnananma i ma 9 106y cranosmma 1,0x108 KYO/r, mo
BI/IIIOBI/Ia€ HOPMATUBHUM BUMOT'aM.

3a pesysasraTaMmu MiKpOOiOJOTIYHIX IMOKA3HUKIB BCTAHOBJIEHO TEPMiH 30€piraHHs KHCJIOMOJOYHOTO IECepPTy, IO IMOBHHEH He
nepesuiyBaru 5 1i6 3a remnepatypu 4+2 °C.

Po3po6Ka Ta y10CKOHATEHHS KHCJOMOJIOUHNX JIECEPTIB 3 BUKOPUCTAHHSAM BTOPUHHOI MOJIOYHOT CUPOBUHU € TIEPCIIEKTUBHUM HATIPSIMOM
HAYKOBUX HOCTimKeHb. [le 103BONTh po3BUBaTH GE3BIAXO/HI TEXHOIOTIT 3 MAKCHUMATPHIM BHKOPUCTAHHSIM KOPUCHIX KOMITOHEHTIB, IO
BXO/ISITD /IO CKJIQ/[y BTOPUHHOI MOJIOUHOI CUPOBUHIL.

Kiro4oBi ci1oBa: iecept, MOJIOYHA CHPOBATKA, MOJIOKO 3HEKMPEHE, aKTHBHICTD BOJIN, aKTUBHA KUCJIOTHICTD, MOJIOYHOKHUCTI HaKTepii.
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BUBYEHHS BILIMBY PO3POBJIEHOI TEXHOJIOITI HA XIMIYHUI CKJIAJL MIOTYPTY 3 BEPBJIIOKOTO
MOJIOKA (c. 36—48)

Fatima Dikhanbayeva, Elmira Zhaxybayeva, Zhechko Dimitrov, Meruyet Baiysbayeva, Yessirkep Gulmira, Nidhi Bansal

Metoio ganoi poboTu 6ysio TPOBEAEHHS TTOPIBHAIBHOTO aHAJIZY, 10 A03BOJISIE BUSABUTH BIUIUB PO3POOJIEHOT TEXHOIOTTT Ha XiMiuHUI
CKJIAJT TMTHUX HOTYPTIB, BUTOTOBJIEHNX 3 MOJIOKA OAHOTOPONX BepOmiois 3 ABcrpauii ta Kasaxcramy.

Bep6uioske mosoko 3 Kazaxcrany Ta Acrpadii 6yJio miepepobiieHo B IMTHUET HOrypT, i 6yJ10 MpoaHasi3oBaHO BMICT B HbOMY aMiHOKHUCJIOT,
SKMPHUX KUCJIOT, BiTaMiHiB i Minepasis. Ile 103B0IMI0 HAM TIOPIBHATH, HACKIIBKH PO3POOJICHA HAMM TEXHOJIOTIS MAXOAUTD I 000X THITB
MOJIOKA.

PesyJisraTi MOXKHA {HTEPIPETYBATH HACTYIIHMM YMHOM. BMicT 3aMiHHNX | He3aMiHHMX aMiHOKMCJIOT B Ka3aXCTaHCbKOMY iorypri OyB
3HAYHO BUIIE, Hi)K B aBCTPaTiiicbkoMy. AcTiaparinoBa i riIyTaMiHOBa KUCJIOTH B Ka3aXCTaHChKOMY HOTYpTi He BusBieni. JlisuH i rictuann B
apcTpasiiicbkoMy Horypri He OyJii BUSABJIEHI.

PegynsraTn aHamisy KUPHUX KUCJIOT TOKA3aJIH, MO BMICT JIiHOJIEBOI KICIOTH B Ka3aXCTAHCHKOMY HOTYPTi OYB 3HAUHO BHIINM, HiK B
aBCTpasiiicbKOMY, a BMICT JIIHOJEHOBOI KUCJAOTH OYB OLIBIIMM B aBCTPaIiiicbKoMy HOrypTi, HiXK y KazaxcTaHcbKomy. [HIeKe aTreporeHHoCTi
Ka3aXCTaHChKOTO HorypTy OyB Ha Hu3bKomy piBHi (0,045 %) B nopisusHHi 3 aBcTpaditiceknum (1,90 %). CrissinHonrenHs omera-6 i omera-3 B
KazaxCTaHCbKOMY iorypti 6ysio Ha 16% O6isbIite, Hisk B aBCTPATIHCHKOMY.

PiBenb TiaMiHy B Ka3axCTaHCbKOMY HOrypri OyB HIKYMM, HDK B aBeTpadiiicbkoMy Ha 57 %. OnHak pesysbrati 110 puboduiasiny B 060x
3paskax OyJi ileHTHIHUMIL. BMicT KasbIiiio, Kamifo, HaTpiio i docdopy B aBcTpamiiicbkoMy Horypti ctanoBuThb 5, 34, 34 i 30% BinmosigHo B
MOPIBHSAHHI 3 Ka3aXcTaHChbKUM HoryproMm. Tum He MeHI, piBHi MarHio (47 %) i 3azmiza (60 %) B aBcTpasiiicbkomy HOTypTi Gy/Iu HUKIMMH,
HI)K Y Ka3aXCTaHChKOMY.

Jlani pe3ysibraTi JOCIKEHHSA MOKYTh OYTH KOPHCHI B IKOCTI HIOTIEPEHBOT POOOTH /It BYUCHUX i BUPOOHUKIB FePOAIETUYHUX MTPOLYKTIB,
SIKi MAIOTh HAMIp [PAIIOBATU 3 BEPOIIOIKIM MOJIOKOM B SIKOCTI T€POIIPOTEKTOPA.

Kii04oBi ciioBa: TeXHOJIOTISA BEPOJIIOKOrO MOJIOKA, TEPOIIETA, IIUTHUI HOTYPT, FepOIPOTEKTOP.
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VIOCKOHAJIEHHS TEXHOJIOTTI BUPOBHUIITBA ITACTUJIN 3 BUKOPUCTAHHSAM PO3POBJIEHOT
BATATOKOMITOHEHTHOI IIJIOJOBO-ATITHOI TACTH (c. 49—56)

K. P. KacaGosa, O. €. 3aropymbko, A. M. 3aropyasko, H. B. IlImatuenko, O. O. Cimakoga, 0. A. Topsiinosa, O. B. Boaoasko,
J1. A. Muponos

Vockonaneno cnoci6é BUpoGHUIITBA GAraTOKOMIIOHEHTHOI TIJIOA0BO-STIAHOI MAacTH Ha OCHOBI sGJIYK, 5KyPABAMHH, IJIOAY 3 BUCOKUM
BMICTOM TIEKTHHOBUX pedoBrH. Oco6IUBICTH COCOOY MOJSATAE B KOHIEHTPYBAHHI y POTOPHOMY ILJIIBKOBOMY alapari J0 BMICTy CYXHX
peuosn 28...30 % y magHoMy peskumi iporsirom 25...50 ¢ 3a yMOBI nonepe/aboro migirpisans mope 10 50 °C. Beranosieno rpanudny Ha-
TPYTY 3CYBY /Uit KOSKHOTO By CUPDOBHHU Ta TIOKA3HUK €(DEKTUBHOI B'SI3KOCTI JIJIT 3pa3KiB KOMIO3WILiii 1oci/kennx nact. Beranosieno,
0 HAWKPAIIUMU BAACTUBOCTIMU BOJIO/E€ KOMITO3UIIIS 3 PELENTYPHIM CIIBBIZHONIEHHSIM KOMIIOHEHTIB: 10;1yK0 — 50 %; sKypasiuna — 40 %;
rmix — 10 %. e 103BOMMTH OTPHMATH MACTH 3 KPAIIUM XiMIYHUM CKIaoM (GiIbIIniT BMIiCT EKTUHOBIX PEYOBHH, OPraHiYHUX KHCJIOT, ac-
KOPOIHOBOI KKCJIOTHU TOIIIO).

Busnaueno ta OGIPYHTOBAHO pamioHATBHY KIMBKICTh TOMABAHHS ILIOOBO-STIAHOI macté 75 % 3 3amiHoio sitbaydnoro miope. Ile
JI03BOJINTH OTPUMATH MACTHUIY 3 BUCOKHM CTYIIEHEM CTPYKTYPOYTBOPEHHS, 110 Ii/ITBEP/PKY€EThCS ITOKa3HIKOM B's13KocTi 616 Ila-c, mopisus-

HO 3 KoHTposieM — 354 Ta-c. 3abe3reuyeTbesi 3MEHIEHHsT MACOBOI YaCTKK CyXuX pedoBuH Ha 5,0 %, 301/abIICHHS MTOKA3HUKIB KHCIOTHOCTI



Ta PEAYKYIOUMX DEYOBHH, SKi BIMOBIIAIOTH BUMOTaM HOPMATUBHOI HoKyMmeHTalil. [ kiibKicTh macTu 3abesnedye BiAMiHHI opraHoJer-
THYHI BJACTHBOCTI — Ha/fae BUPoOAM PIBHOMIPHO YePBOHOTO KOJIbOPY, MPHEMHOTO CMaKy Ta 3amaxy. Po3pobiena TEXHOJOTISI PO3NIHPIOE
ACOPTUMEHT «3/I0POBUX MPOYKTiB» XapuyBaHHs IIJISIXOM YaCTKOBOI 3aMiHU CUPOBUHU 3 HU3BKUM BMiCTOM (Di3i0J0riuyHO (PYHKIIOHATILHUX
KOMIIOHEHTIB Ha GaraTOKOMIOHEHTHY KOMITO3HUINIO, 10 3abe3redye TABUIIEHHs XapyoBOi MIHHOCTI MACTHJIM. 3acTOCYBAHHs IAHUX
PEKUMIB KOHIIEHTPYBAHHS [03BOJIsIE iHTEHCUMIKYBATH TIPOIEC BUTOTOBJIEHHS GaraTOKOMIIOHEHTHOI IACTH, 110 CBIYUTH TIPO €HEPToO- Ta
pecypco3bepeskHICTb TEXHOJIOTII.

KmouoBi cioBa: mactumia, Mmio0BO-ATifiHA TACTA, CTPYKTYPHO-MeXaHiuHi BIAcTUBOCTI, iziosoriuno dyHKIIOHATBHI iHTPETiEHTH,
TTOKa3HUKK AKOCTI.
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PO3POBKA METOAUKHN BUSHAYEHHA KPUTUYHUX MEK KPUTHYHUX KOHTPOJIbHUX TOYOK
BHPOBHUIITBA XJIIBOBYJIOYHINX BIPOBIB B PECIIYBJIIII KA3AXCTAH (c. 57—69)

Ulbala Tungyshbayeva, Saverio Mannino, Raushangul Uazhanova, Mamyrbek Adilbekov, Madina Yakiyayeva, Assemay Kazhymurat

Jlare JMOCJTIDKEHHST TPOBEEHO 3 MeTOI0 Bu3HaueHHs BIumBy cuctemu yrpasiinis XACCIT na Gesrexy rotoBoi MpomyKIii mpu
BUPOOHUIITBI XJ11600y104HNX BUPOOIB. O6'€EKTOM AOCHIKEHHSA € 1Bl KPUTUUYHI KOHTPOJIbHI TOUKH BUPOOHUIITBA XJTi600YI0YHIX BUPOOIB,
SKi B CBOIO 4€PTy BILUIMBAIOTh Ha MOKA3HMK MiKPOGIOMOTIYHOI STKOCTI Ta Ge31eKn rOTOBOI MPOMyKILi. 3a I0MOMOTrOI0 MaTeMaTUIHOI MOJIEJTI
Oy BU3HAYEH] KPUTUYHI MeKI KpUTHIHUX KOHTPoJbHuX Todok (KKT) B mporecax Bumiuku i oxonomkenns xai6o00ynounux Bupo6is. s
nBox KKT Gynu BusHaueHi 3aX0QM MOAO MOCTIHHOTO MOHITOPUHTY Ta po3pobueni kputmani mesxi. [[ns KKT 1 HaBoauThes TeopeTHaHMi
PO3PaxyHOK 3 BUKOPUCTAHHSIM MaTeMaTHYHOI MOJIENi: KpUTHYHA Mexa mpoitecy Bumiuku (95,2—-99,1 °C B meHTpi M'SIKYIIKH ), KOHTPOJIOI0YN
1ell TIpollec, MiANPUEMCTBO KOHTPOIIIOE dakTop Giosmoriunoi HeGesneku, mist KKT 2 kpuridana Mexka OXONOKEHHsT TOTOBOTO TIPOLYKTY /10
temreparypu 22,84 °C B 1eHTPi M'IKYIIKK iJ1s1 Ge3MedrHoi yrakoBky. [IpeactaBients pesyibraTiB po3poOKy KPUTHYHUX KOHTPOJBHUX MEK
i KPUTHYHHUX TOYOK BUPOOHUIITBA XJIG0OYJIOYHUX BUPOGIB 3 BUKOPUCTAHHAM TOOYAOBM MATEMATUYHOTO MOJEJNIOBAHHS € TEOPETUYHUM
TTOYATKOM TIOJIAJIBIITNX JIOCJII/IKEHb.

[Tpu cxmraganni Moziesi BUKOPUCTOBYBAHCS (hi3WuHi TapaMeTpl KOHKPETHOTO TiCTa MEeBHOI reOMeTPUYHO1 (hOPMU, 3 SIKOTO BUITIKAETHCS
X606y mounMii BUpib. BUKOPUCTaHHSA MaTeMaTHYHOI MOJENI J03BOJISE 3a3/QJI€Tihb BU3HAYUTU TMApaMeTPU BUIUKM TicTa Oyab-sKOI
TTOYATKOBOI KOHIIEHTPAITi].

Orpumani pesysisraTi MoKy Th Oy TH BUKOPHUCTaHi Y BUPOOHUIITBI X1600y104HIX BUPOGIB [UIsI [ ABUILEHHS SIKOCTI Ta Oe311eKn KiHIeBOro
TIPOJYKTY.

Kmouosi cinosa: XACCII, kpuTiuHi KOHTPOJIbHI TOUKH, XJ1i600yI04HI BUPOOU, He3leKa Ta sIKiCTh XapuoBUX MTPOLYKTIB.
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BU3HAYEHH BII/IMBY BUKOPUCTAHHA 3EPHA MAIIIA HA CTPYKPYPOYTBOPIOIOUI IIOKA3SHUKN
M’SCO-POCIMHHUX CUCTEM HA OCHOBI M’SICA TEJIATUHU, CBUHUHU, KYPATHUHU (c. 70—79)

4. O. Bineupka, T. M. PuxxkoBa, B. B. Hosukosa, P. B. ILiotnukosa, I. B. I'noesuii, I. B. fIuenko, K. I1. Citbuenko, T. M. /lanniosa,
P. B. CeBepun, JI. K. Kapneunko

[IpoBeneno pociipKeHHS BUKOPUCTAHHS IIPOPOIIEHOTO 3epHa Mallla Ha CTPYKTYPOYTBOPIOIOYi MOKa3HUKU M’SCHUX CHCTEM, SK
[EPCIEKTUBHOI CMPOBUHU T1ijl YaC BUPOOHUIITBA M'SICO-POCIMHHUX KOBOACHUX BUPOOIB. J[OCHIIIKEHO BMICT HOLY Y MPOPONIEHOMY 3epHi
Mala Ta Horo aHaTOMIYHUX YacTHHAX BUKOPUCTOBYIOUHM PO3YMHU Hoanma Kasio. Busnadeno 3miny BMicTy iTHHOBOI KUCTOTH Ta PO3MIp
DiTuHOBUX TIOGOJIOINIB Y COMOAI 3epEH Mallia 3aJI€KHO BiJl YMOB IPOPOIIEHHS. [[OC/IIZKEHO BILIUB OOPOIIHA 3 POPOIIEHOTO 3€PHA Mallia
Ha BOJIOTO3BA3YIOUY, BOJIOTOYTPUMYIOUY, JKHPOYTPUMYIOUY 37aTHICTh Ta pH MsACHUX crcTeM Ha OCHOBI Msica TeJIATHHN, CBUHUHY, KYPATUHH.

TIpoBeenHs 1aHOTO KOMILIEKCY AOCIIKEHb € BaKIUBUM, TOMY, 110 OTPUMaHi 3aKOHOMIPHOCTI I03BOJISITH PO3POOUTH TEXHOJIOTIT M'sCO-
POCTMHHNMX KOBOACHUX BUPOGIB, PO3UIMPUTH ACOPTUMEHT 30araueHuX MSICHUX TIPOYKTIB.

B pesyJibrari g0CIiizKeH s BCTaHOBJIEHO, 110 Ha CTYTiHb 6ioTpancdopMarii Hoiy B 3epHO Ma€ BIUIMB BMicT Gijika y HATUBHOMY 3€pHi.
Maiike 90...95 % iory akyMyJTIOE€TCS Y CiM's1I0JIs1X 3epHa y OikoBiil (hpakiiii, 5...10 % y mapocTkax Ta kopinigix. Panionaabnuii giamason
KOHIIeHTpaIiii HOAIIa Kamiio y PO3UIHi /T MPOPOILyBaHHs cTaHoBUTE 76,5 T 1a 1000 cm?, mpotsrom 48 Tos. 36imbIments yacy TPOpPOILyBa-
HS1 TIPU3BOJIMTD 10 MIKPOOIOIOTIUHOTO MICyBaHHsI 3¢PHOBOI MaCH.

[Tporec mpopormiennst BIIMBAE Ha 3MEHIIEHHS BMICTY (DiTHHOBOI KHCJIOTH, IO TMiATBEP/XKEHO 3MEHIIeHHSM iaMeTpy (hiTHHOBHX
rJ1000J101/1iB.

PaiioHanbHO BUKOPHCTOBYBATH B MCHUX CHCTEMaxX Ha OCHOBI Msica cBUHUHU Ta Tessatuau 10 % po3pobaeHoro 6opourHa 3a paxyHOK
3MEHIIEeHHS MACHOI CHPOBHHM. 3a TaKOTO CITiBBiTHONIEHHS PEleNTYpPHHX iHTPELi€HTIB J0CATAELCS MaKCHMAIbHA ITi/IBUIIEHHS BOJIOTO3BS-
3yI0401, BOJIOTOYTPUMYIOUOL Ta KUPOYTPUMYIOUOI 37[aTHOCTI JAaHUX MSIACHUX CHUCeM. Y MSICHUX CHCTEMaX Ha OCHOBI Msca KYPHIl MOKJIHIBO
301TbHENTST YacTKU 3aMitn 110 15 %.

[TpoBeIeHUIT KOMILIIEKC JAOCII/IZKEHD € KOPUCHUMU 1 BOKJIMBUMU TOMY, 1110 JISIZKE B OCHOBY PO3POOKH TEXHOJIOTIH M’SICO-POCIMHHUX KOB-
6acHIUX BUPOGIB TSI 3[0BOJIEHHST TTOTPED PIHUX CETMEHTIB CIIOJKIBAYIB.

KmioyoBi ciioBa: npopoliene 3epHO Mallla, M’sico-POCIMHHI (hapiiri, BOJIOro3Bs3yIo4a 3/[aTHICTh, BOJIOTOYTPUMYIOUA 3/[aTHICTD, JKUPOYTPU-

MYIOUQ 3/[aTHICTD, (DITHHOBA KUCJIOTA.
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PO3POBKA CUCTEM KOMILJIEKCHOI ITEPEPOBKH MOJIOYHOI CUPOBHUHU Y CUPOPOBHI
ITPOMMCJIOBOCTI (c. 80—87)

M. B. fuxos, H. M. Kopuuk, B. 0. Beceniox

Jlns GyHKIOHYBaHHST CHCTEM TMePePOOKU MOJOYHOI CHPOBHHU B CHPOPOOHiil MPOMUCIOBOCTI SIK KOMIIJIEKCHUX IPOMOHYETHCS
POBIJISAIATH OCHOBHI KOHIIEMILT CHHTE3y BUPOOHUUKX CHCTEM. 3 METOI0 peasizallii KOHIen il MiHiMi3aIlii BiX0/iB 3a1POIIOHOBAHO POBALIATH
CTiUHi BOIM BUPOOHUIITB HA TOTOKM 32 KOHIIEHTPAITIEIO Ta 32 3HAYEHHSIMIT OCHOBHUX MAPAMETPIB, & TAKOK yOE3MeUnTH TACUPHY CHPOBATKY
Bi/l HOTPAIL/IAHHS HAa OUYUCHI CHIOPYAU Ta HApaBiATH ii Ha yTuiisauiio. lIpoaHanizoBano MOJIMBOCTI peasizallii KOHIENIii ranbuHI
NepepoOK CHPOBMHY B I/IBOBHUIT TIPOYKT, @ TAKOXK TIOBHOTH BUKOPHMCTAHHS CHPOBMHW Ta MOTMOMIKHWUX Martepiamis. [ Takoro aHamisy
MIPOBEJIEHO E€KCTIEPUMEHTAJIbHI JIOCIIPKEHHsST 3 00yBaHHsT GIIKOBUX 3ryCTKIB Ta pery/oBaHHs OybepHOI €MHOCTI AUTSAYNX MOJOYHUX
MPOLYKTIB i3 BAKOPUCTAHHSM TIiICUPHOI CUPOBATKH. Pe3yJIbTaTn 0CTiKEHb CBIYaTh PO HEAOCTATHIN e(heKT BUTydeHHS GLIKOBOTO 3TYCTKa
3 cuposaTku (5—50 %) MoeHAHHAM TEIJIOBUX Ta XiMIYHHUX T1polieciB. BecTanosiieno, 1110 BAroMuil BIUIMB HA PE3YJILTaTH MOKYTb MaTH OKHCHO-
BIZIHOBHI YMOBH cepeIoBuIIa 3a mokasHukoM Eh y TicHoMmy 3B's13Ky 3 mapamerpom pH Ta pospaxyHkoBuM 3HaueHHsM rHy. BeranosieHo, 1o
3abe3IedeH s ONTUMATBHUX YMOB (DYHKIIIOHYBAHHSA MOJOYHOKHUCJIOI MIKPOMIOPH y BUPOOGHUIITBI M'SIKUX CHPIB MOKJIUBE PETYJIIOBAHHIM
nokasuuka Eh 3aBasku BHeceHHo MoouHoi cupoBaTku 3 pH=4,4—4,6 opunuin, Eh<-0,1 B. CupoBaTka BHOCUTbCS Ha CTajlil 3aKBallyBaHHS
MOJIOYHOI CHPOBHHM, IO CTBOPIOE ONITHMAJIbHI YMOBH yTBOPEHHS 3rycTKa /0 pocsirHentst rHy B Meskax Big —5 10 —7 Ta miBUIIYE BUXi[
npoxaykry Ha 1,5-7 %. Pe3ymbraTu eKcriepIMeHTaIbHIX TOCTi/UKeHb BKAa3yIOTh Ha BUCOKMUIT MOTEHI[ial BAKOPHUCTAHHSI 3HECOIEHOT I0HHUM 00-
MIHOM CHPOBATKH /ISt 3HIKEHHsI Oy(hepHOI EMHOCTI 32 KHCIOTHICTIO Ta PETYII0BAHHS OKCHHO-BITHOBHUX YMOB ANTSYNX MOJOYHUX CyMiImen
1o pocaruenns rHy-15,5-15,9. IIpoBeeni A0CaiUKeHHS € OCHOBOIO ISl TTOAAJIBINOT PO3POOKH CHCTEM KOMILIEKCHOT TIepepOOKH MOJIOYHOT
CHPOBUHU Y CUPOPOOHIii ramysi.

KiouoBi cioBa: MoJiouta cupoBartka, O1JIKOBHIT 3TyCTOK, OKMCHO-BiIHOBHI yMOBH, Oydepra emuicts, pH, Eh, rHy.
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PO3POBKA MATEMATHYHOI MOJIEJII ITIPOI[ECY MO/IEPHI3AIIIT TMHHOOYNCHOI YCTAHOBKH (c. 88—95)

Marzhan Kizatova, Alibek Baikenov, Nurzhan Muslimov, Kadyrbek Baigenzhinov, Zhazira Yessimova

CrarTst npucBsiYeHa MiBUIIEHHIO e(heKTUBHOCTI 00POOKH IMHI B yMOBaX 0OMEKEHOT aBTOMATH3aIlii BUPOOHUIITBA. 3aX0/I1 3 MOJIepHi3allii
006JIaiHaHHS TIOBUHHI TPOBOIMITIICS BIMOBIIHO /10 TIPABILI €KCILTyaTallil KOKHOIO OKPEMOTO arperary. Y BUPOOHUYKMX YMOBAX IIbOMY [POIIECY
nizysarae Bee 6e3 BUHATKY OOJaHAHHS, TIPU 1[bOMY CKJIQIAEThCS BIAOBIHA JOKYMEHTAIlisA, 1O MATBEPKYE TIPOBEICHHS MOAEPHIi3allil B
TeBHi TEPMiHHU.

B yMOBax KOHKYPEHTHOTO PUHKOBOTO CEPEIOBUINA SIKICTh MPO/AYKILT € IPUUMHOK PI3KOTO 301/IbIIEHHST PU3UKIB IS IIPUEMCTB Xapyuo-
BOI TPOMUCIIOBOCTI. /IJ1s1 BUPOOHUIITBA SIKICHOT 1 KOHKYPEHTOCITPOMOKHOT TIPO/YKILiT, HeoOXiHe 06/1aHaH s, 10 03BOJISIE 3HU3UTH BUTPATH.
Heponikamu GiibInocti ¢rioco6iB OUMIIEHHST AUHI € HeCTaGLIbHICTD 110 TOBIMHI MIKIPKI. Y CTaTTi IPEACTaBIeHO pilleHHs miel npobaemMu 3a
PaxyHOK 3MiHM KyTa 3aTOYyBaHHS PiXKydoro HOXKa.

IIpoBesieHo OCiIKEeH S TEKCTYPHIX BJIACTUBOCTEN TUHI cOpTiB «Mip3adyibcbkay Ta « PaiijyskHar. A TaKoK eKCIIePUMEHTU 3 OUUIIEeH-
HS IMHI Ha OCHOBI MAaTpPUIli TJIaHYBaHHS MaTeMaTHYHOTO MOJENOBaHHs. [Ha OCHOBI MPOBeIEHNX eKCIEpUMEHTIB Oysa mo0yI0BaHa MOETh
MIPOIIECY OUUIIEHHS.

OnTuMi30BaHO KIIOUOBI GakTOPH 111 OOMEKEHHS BIIXO/IB OUMIEHHsT. 3a PO3paxyHKaMK ONTUMI30BaHUX TTAPAMETPIB, KyT 3aTOYyBaHHSI
piskyuoro Hoxa ckiaB 40 Tpayycis, 3a30p posinka 9 MM, a TaKoK cepesre npukiaaene sycust 1375 H-m. Orpumani gani MoKyTh OyTH OCHO-
BOIO JIJIs1 MOJIepHi3alii JaHOol YCTAaHOBKHU JIJIsI IHIIUX COPTIB JIMHI.

KiouoBi ciioBa: jinns, 00po6Ka, MojiepHizaltist 001aIHaHHsl, PIKYYHH HiK, TPOIEC OUUIIEHHS, TEKCTYPHI BAACTUBOCTI, KOHKYPEHTOCIPO-

MOKHa llpO}.LyKLliH, O4YMCHaA YCTaHOBKA, MaTeMaTU4YHa MO/I€J/Ib OYUIICHHA Lll/lHiy MaTpUIA IJIaHyBaHHA.



