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IMPROVEMENT OF THE RECIPE FOR A DECORATIVE CREAM
USING OLEOGEL AS A SUBSTITUTE FOR SOLID FAT

Abstract. The use of vegetable oils allows to manufacture products of the improved
structure, with the extended shelf life. At present, Ukraine has organized the manufacture of
specialized fats, which are used mainly for making dough. Also, fat components are widely
used for combination with raw milk — these are milk fat substitutes. The advantages of their
use are the ability to adjust the melting point of the fat phase, high antioxidant stability and
the ability to long-term storage. Disadvantages include unequal substitution of milk fat with
fat-containing raw materials and products of its processing in terms of nutritional value,
content of trans-isomers and refractory fats. Thus, the replacement of fat mixtures with
liquid oils is impossible without changing the quality of food products, as it involves a
change in manufacturing technology. Therefore, in this aspect it is important to use oils
without trans-isomers of fatty acids, without solid fats or with their reduced content,
provided that cream retains its shape when forming various shaped decoration, meet the
requirements of organoleptic, physicochemical and safety indicators. The expediency of
using a fatty semi-finished product based on refined sunflower oil in the form of oleo gel in
the recipe composition of cream for surface decoration of flour confectionery is proved.
The influence of food ingredients on technological properties of cream for surface
decoration of flour confectionery is analyzed. The influence of sugar-containing raw
materials (white sugar, powdered sugar, sugar syrup) is determined. The foaming ability
and stability of the foam of cream for decorating the surface of the confectionery products
depending on the type and content of food ingredients is studied. Determination of these
technological factors allows to improve the recipe composition of cream for surface
decoration of flour confectionery, to replace butter in the recipe composition with
sunflower oil without reducing technological properties.

Keywords: flour confectionery, oleogels, creams finishing, foaming ability, foam
resistance.
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Introduction. For decorating flour-based confectionery products, creams are
used that must maintain their shape, structure, and pattern [1]. The range of
confectionery products is extensive and includes soft waffles, muffins, cupcakes,
stollen, scones, macarons, brownies, cannoli, and more. To achieve the stability of
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shape, structure, and pattern of the cream, a significant amount of solid fats is used.
For butter creams, butter is used, and for creams based on vegetable oils, palm,
palm kernel, coconut, and other hydrogenated fats are used. Since the consumption
of confectionery products is increasing, it is necessary to enhance their safety by
reducing the content of solid and hydrogenated fats in their composition.

In the production of flour confectionery products (pastries, cakes, muffins,
cupcakes), a significant amount of various decorative semi-finished products for
spreading, filling, and decorating is used [2]. Cream for decorating low-calorie
confectionery products is a whipped mass made by whipping butter, chicken eggs,
cream with sugar, and other PowerPoint products. Such creams are characterized
by high nutritional value. Buttercream for decorating the surface of confectionery
products is plastic, allowing for the creation of decorations in various shapes.
However, along with its advantages, buttercream for decorating confectionery
products has certain drawbacks, namely, it spoils quickly and is very sensitive to
bacterial contamination, has low foaming ability, and foam stability under
technological factors. To increase the shelf life and microbiological stability in the
formulation of decorative creams, hydrogenated oils are used, which contain trans
isomers of fatty acids that negatively affect the human body.

The use of such oils allows for the production of products with improved
structure and extended shelf life. Today, specialized fats production has been
organized in Ukraine, which are primarily used for dough preparation. Fat
components are also widely used for combining with dairy raw materials — milk fat
substitutes. The advantages of their use lie in the ability to adjust the melting
temperature of the fat phase, high oxidative stability, and the capacity for long-term
storage. The disadvantages include the unequal replacement of milk fat with fat-
containing raw materials and their processed products in terms of nutritional value,
trans isomer content, and hard fats.

Thus, replacing fat mixtures with liquid oils is impossible without changing
the quality indicators of food products, as this involves altering the manufacturing
technology. Therefore, the application of oils without trans isomers of fatty acids,
without solid fats, or with reduced content of solid fats is relevant in this aspect,
provided that the cream can maintain its shape during the formation of various
figurative decorations, and meets the requirements of organoleptic,
physicochemical indicators, and safety standards. One of the promising ways to
address the issue of using solid fats and hydrogenated oils is the use of oleogels.
Oleogels are obtained from liquid oils by introducing a gelling agent, which
transforms the liquid oil into a gel-like state.

The above-mentioned defines the necessity of conducting research aimed at
substantiating the formulation of a decorative cream based on oleogels to replace
the solid fat used for decorating flour confectionery products (pastries, cakes,
muffins, cupcakes).

The production of flour confectionery products and decorative semi-finished
products is primarily based on the use of solid fats with specific physical and
mechanical properties. Solid fats provide the desired structure to these food
products. However, the consumption of such fats increases the risk of certain
diseases in humans.

Scientists A.B. Horalchuk, S.S. Andreeva, A.M. Dikhtiar, M.A. Chekanov,
I.S. Romashko, .M. Basarab [3,4] examined the issues of replacing trans fats and
hard (solid) fats in food products, specifically the production of semi-solid and
solid fats from oils. The most common practice is the use of natural tropical fats or
the consumption of their individual fractions. However, the use of too many solid
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fats in the diet has necessitated their replacement with liquid oils and the addition
of supplementary raw materials.

The issue of transforming oil into structured oleogels with viscous, elastic
properties is highlighted in the works [5,6]. A. Jang, W. Bae, H.-S. Hwang, H. Lee,
S. Lee, J. Lim note that the production of oleogels is a technologically simple,
economical, accessible, and inexpensive method that provides a texture close to
that of natural solid fats, extended shelf life, and a pleasant aroma to the final
product.

The issue of developing and improving the technology for producing
decorative semi-finished products for flour confectionery is highlighted in the work
[7]. As a rule, the research is aimed at ensuring the necessary texture of the cream,
foaming ability, and foam stability by using gelling agents or raw materials that
contain them. Some developments [8-10] concern the production of oleogels
without the necessary technological principles for their use in food products. The
potential of replacing 30% of solid fat with sunflower oil in the cream formulation
has been established by creating a multiple emulsion and using a mixture of
various fatty acid monoglycerides and Tween 80 [11]. In the work [12], it is
proposed to completely replace solid fat with sunflower oil, using monoglycerides
and a gelling agent to provide the desired textural properties. The obtained creams
are recommended for the production of dessert products, rather than decorative
creams.

Oleogels are a promising product for addressing the issue of using
hydrogenated oils and solid fats. Oleogels are hydrophobic gels whose base is a
non-polar liquid, such as oil, wax, or paraffin, to which a gelling agent is added to
achieve the desired physical properties. Oleogels are classified by the dimensional
characteristics of their gel-forming molecules as low-molecular-weight and high-
molecular-weight. The qualitative composition of oleogels is formed by the
following factors: the source of oil extraction, the fatty acid composition, the
particle size, the ratio of oil to the gel-forming component, and the digestibility of
the oil with a gel-like structure by the human body [13]. To obtain an oleogel, it is
necessary to introduce a gelling agent of a certain concentration into the fat system,
which forms the gel structure. The transformation of liquid oil into solid occurs due
to van der Waals forces. Similar to triacylglycerols, the particles contained in liquid
oil capture a portion of the liquid phase, forming a colloidal network. Thus, the
mechanism of forming oil with a gel-like structure involves the introduction of a
gelling agent into the fat system, which forms the gel structure. During heating, the
molecules of the gellant disperse in the oily phase, and after cooling, a three-
dimensional network is formed, creating the gel structure. The formation of oil
with a strong gel-like structure occurs due to the introduction of up to 30%
monoglyceride of fatty acids into the system [12]. Another condition for the
formation of an oleogel is the introduction of up to 5% beeswax into the system.
However, it is noted that to obtain an oleogel that most closely matches the
properties of the specified solid fat, it is necessary to use a mixture of various
gelling agents and conduct experimental studies to determine their optimal content

[3].

Based on analytical research, it has been established that the technological
properties of cream for decorating flour confectionery products depend on the
technological properties of the fat component (butter or other solid fat), which
affects the structural-mechanical and physicochemical properties of the finished
cream. However, there is a lack of systematic data in the literature regarding the
replacement of the fat component with liquid oils in creams for decorating the
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surface of flour confectionery products and its impact on the patterns of formation
of the physicochemical properties of the finished product.

Thus, it is necessary to conduct experimental studies on the modification of
the cream's fat base and to determine the influence of the formulation components
on the foaming ability, foam stability of the finishing semi-finished product, its
shape retention, and plasticity.

The aim of the article is to experimentally justify the formulation of
decorative semi-finished products based on oleogels, which will allow for a
reduction in the content of solid fats in creams for flour confectionery products
without deteriorating their organoleptic, physicochemical, and safety indicators.

Materials and methods. In this study, components meeting the ‘“food
grade” standard were used. The following ingredients were employed: refined,
deodorized, and frozen sunflower oil; white sugar; 60% sugar syrup; powdered
sugar; vanilla powder; sweetened condensed milk with 8.5% fat content; distilled
monoglycerides (E471) with an iodine value of (3.0+0.1) g/100 g; and purified
beeswax.

Foaming capacity (FC, %) was determined using the formula:

FC =\Lx100

s M)

where: V¢ — volume of foam, cm?®; Vs — volume of the solution before whipping,
cmd.
Foam stability (FS, %) was calculated using the formula:

\z
FS=—x100
Vn 2

where: V¢ — volume of foam after 3600 s, cm?; V,, — initial foam volume, cm?.

To determine the mechanical strength of the cream, an OV-204 device
(Labor, Hungary) was used. The principle of operation of this device is based on
measuring the depth of cone penetration into the sample. During the tests, the mass
of the cone remained constant, and the immersion time was 5 seconds. The
consistency of the cream was calculated using the following formula:

o= k"9, (3)
where: h — immersion depth, m; g — gravitational acceleration, equal to 9.80665
m/s?; k — dimensionless coefficient (k = 0.356), which depends on the cone angle
(angle at the vertex 30°); m — the mass of the cone, which is equal to 0.11352 kg.

For the study, whipped cream of the brand “Na zdorovya” (Ukraine), Décor
Up (Italy), and traditional butter cream were used.

Research results and discussion. The technological process of producing
buttercream for decorating the surface of flour confectionery products involves two
whipping stages: whipping butter with powdered sugar until a homogeneous mass
is obtained; whipping the prepared butter-sugar mass with the remaining recipe
ingredients.

The recipe for the buttercream used to decorate the surface of flour-based
confectionery products includes: powdered sugar, butter, sweetened condensed

104



ISSN 2308-9865 Mechanics and Technology /

elSSN 2959-7994 Scientific journal 2025, No.2(88)

milk, and vanilla powder. The main recipe component that forms the structure of
such cream is butter. However, butter is prone to rancidity due to fat oxidation and
microbial spoilage. Therefore, it is necessary to completely replace butter to ensure
longer and safer storage of the product.

Given the above, a fat-based semi-finished product for a specific purpose has
been developed — an oleogel for decorative cream. This semi-finished product, in
terms of the polarity of the dispersed phase and the dispersion medium, is a
second-type emulsion, like butter. The fat semi-finished product is characterized by
neutral organoleptic indicators. The mass fraction of fat is 72.5%, which allows it
to be used as a base for the production of finishing creams without deteriorating
technological properties. Thus, there is a need to conduct research on the impact of
food ingredients on the FC, FS, and mechanical strength of the finishing semi-
finished product.

At the first stage of the study, butter was completely replaced with a fat
semi-finished product according to the recipe provided in Table 1.

Table 1
Project of the recipe composition for cream to decorate the surface of confectionery
products using a fat semi-finished product

Names of the recipe ingredients | Mass fraction of dry In nature | In dry substances
matter, %

Fatty semi-finished product 84,00 523,0 439,0
Refined powder 99,85 279,0 277,2
Condensed milk with sugar 74,00 209,0 154,0
Vanilla powder 99,85 52 5,14
Cognac 0,00 1,7 0,00

Total - 1017,65 876,04
Product release 86,00 1000,00 860,00

A technology for producing a decorative cream using oleogel has been
developed. The cream for decorating the surface of confectionery products should
be characterized by high foaming ability, foam stability, mechanical strength, and
high organoleptic properties, which necessitates conducting research on the impact
of food ingredients on the foaming ability, foam stability, and mechanical strength
of this cream.

The foaming ability and stability of the decorative cream foam were studied
depending on the type and content of sugar-containing raw materials (white sugar,
powdered sugar, sugar syrup). The raw materials were selected based on their
colloidal state and the content of substances capable of affecting the properties of
the system.

It has been found that increasing the sugar powder content from 0 to 25%
(Table 2) leads to an increase in foaming capacity from (100+10)% to (320+£20)%.
Further increasing the amount of powdered sugar does not contribute to an increase
in foaming capacity, which remains unchanged at (320+£20)%. The introduction of
white sugar into the system in the same quantity leads to an increase in foaming
capacity from (100£10)% to (300+20)%. Further increasing the content of white
sugar does not contribute to an increase in foaming capacity, which remains
unchanged at (300+20)%. The introduction of sugar syrup into the system leads to
an increase in foaming capacity from (80+10)% to (220+18)% and contributes to
the thinning of the ready cream system for decoration.
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Table 2
The foaming ability of the cream for decorating the surface of confectionery
products depending on the concentration of powdered sugar, white sugar, and sugar

syrup
Content of powdered sugar, %| 0 5 10 15 20 25 30
Foaming capacity, % 100+1 | 150+1 | 200+1 | 220=+1 | 250+1 | 330+1 | 330+1
Foam stability, % 9941 | 9941 | 9941 | 9941 | 9941 | 99+1 | 99+1
Content of white sugar, % 0 5 10 15 20 25 30
Foaming capacity, % 100£1 | 13041 ] 150+1 | 185+1 | 25041 | 300+1 | 300+1
Foam stability, % 9941 | 9941 | 9941 | 9941 | 9941 | 99+1 | 99+1
Content of sugar syrup, % 0 5 10 15 20 25 30
Foaming capacity, % 80+1 | 8741 | 100+1 | 118£1 | 15041 | 200£1 | 200+1
Foam stability, % 9941 | 9941 | 9941 | 9941 | 9941 | 99+1 | 99+1

The results of the foam stability study confirmed that the foam stability is
(99+1)% for all studied systems.

During the research, it was found that the introduction of sugar-containing
raw materials, specifically powdered sugar, into the recipe increases the foaming
capacity, with foam stability at (99+1)%. However, undesirable graininess during
chewing appears, which worsens the organoleptic properties of the finished
decorative cream.

The introduction of condensed milk into the system contributed to an
increase in foaming capacity: with the increase in the content of condensed milk
with sugar from 0 to 50%, the foaming capacity increased from (100+10)% to
(320+20)% (Fig. 3). Further increasing the content of condensed milk did not
significantly affect the increase in foaming capacity. The foam stability was
(99+1)%.

Table 3
The foaming ability of the cream for decorating the surface of confectionery
products depending on the concentration of condensed milk with sugar

Content of sweetened 0 10 20 30 40 50
condensed milk, %
Foaming capacity, % 100=+1 135+1 2001 250+1 300+£1 300+£1
Foam stability, % 99+1 99+1 99+1 99+1 99+1 99+1

Thus, in the recipe for the cream used to decorate the surface of
confectionery products, one component-powdered sugar completely disappears,
and the concentration of another component-sweetened condensed milk increases,
which eliminates the main drawback of the cream — graininess. The consistency,
appearance, and taste meet the requirements of the regulatory documentation.

Based on the obtained data, a project for the cream recipe for decorating the
surface of flour confectionery products has been developed (Table 4).

Table 4
Project of the cream formulation for decorating the surface of confectionery
products using fat semi-finished product

Names of the recipe ingredients | Mass fraction of | In nature In dry substances
dry matter, %
1 2 3 4
Fatty semi-finished product 84,00 523,0 439,0
Condensed milk with sugar 74,00 488,0 431,0
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Table 4 continued

1 2 3 4
Vanilla powder 99,85 5,15 5,14
Cognac 0,00 1,7 0,00
Total - 1017,65 874,50
Product release 86,0 1000,00 860,00

Thus, the recipe for the developed decorative cream includes: fat semi-
finished product, condensed milk with sugar, vanilla powder, and dessert wine.

During the analytical and experimental studies, a formulation for a finishing
cream based on oleogel was developed without compromising its technological
properties. Table 5 presents a comparative characterization of the indicators of the
oil-based cream and the developed finishing cream based on oleogel. To compare
the technological properties, butter cream and creams based on vegetable fats were
used, the technological process of which involves the use of solid fats [14]. Creams
made from vegetable cream are widely used for decorating confectionery products.
It has been established that in terms of foaming ability and mechanical strength, all
creams are similar. Since the butter cream was studied immediately after
preparation, its mechanical strength is close to the indicators of creams based on
vegetable fats. But after storing the cream at 4°C for 24 hours, its strength
increases due to the crystallization of triglycerides in the butter oil.

Table 5
Comparative characteristics of the indicators of cream based on vegetable oils and
the developed finishing cream based on oleogel

Name of the semi-finished Names of indicators
product FC, % FS, % Mechanical Type of ail
strength, Pa
Developed cream based on 320+1 99+1 1830+100 Sunflower oil
oleogel
Oil-based cream (ltaly) 320+1 99+1 2055=100 Hydrogenated palm
kernel oil

Pastry cream “Cheers” 370+1 99+1 2217£100 Hydrogenated palm
(Ukraine) kernel oil
Buttercream 270+1 99+1 1880+100 Milk fat

It has been established that the developed finishing cream based on oleogel
has good organoleptic properties, foaming ability, foam stability, and mechanical
strength, even though it does not contain solid fat.

Conclusion. It has been determined that the foaming capacity, foam
stability, and mechanical strength indicators of the finishing cream based on
oleogel are close to the corresponding values of creams made with vegetable fats
and butter cream. As a result of the research, the content of food ingredients for
obtaining a decorative cream based on oleogel has been determined. The developed
cream has good foaming ability, mechanical strength, stable structure, does not
contain trans isomers of fatty acids, and can be used for decorating flour
confectionery products. Further research is planned to study the impact of fillers on
the developed cream with the aim of developing recommendations for forming the
assortment of decorative semi-finished products.
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C. OmenbueHko?, M. Nusosapos?
IMemnekemmik 6uomexHono2uansIK yHugepcumemi, XapbKos K., YKpauHa

KATTbl MAMIAP/bIH, OPHbIHA OJIEOTE/Ib KONAAHA OTbIPbIN, 4EKOPATUBTIK
KPEMHIH, PELLENTYPACBIH XETINAIPY

AHAaTNa. OciMmaik MaltnapblH KONLAHY BHIM KYPbI/IbIMbIH KaKcapTyfa KaHe caKTay
Mep3iMiH y3apTyfa MyMKiHAIK 6epegi. Kasipri yakpiTTa YKpauvHapa HeridiHeH Kamblp
JalblHAQY YWiH KONOAHbINATBIH apHaWbl Maaap eHAipici xonfa KolbiiFaH. CoHaal-ak,
Mali KOMMOHEHTTEepPI WKKi cyTneH BipikTipinin KeHiHeH KongaHblnaapl — 6yn cyT manbiH
anmactbipfbiwTap. Onapapl navAanaHygblH, apTbiKWbIbIFbl — Malt $asacbiHblH, 6anky
TemnepaTypacbiH peTTey MYMKIHAir, *KOFapbl aHTUOKCUAAHTTbIK TYPAKTbINIbIK KaHEe y3aK,
cakTay Kabineti. KemuwiniktepiHe TaramablK KYHAbIIbIK, TPaHC-M30Mep/siep MeH OTKa
Tesimai  MmahnapablH,  KypambiHa  GalnaHbICTbl CYT  MaWblHbIH,  TOJ/IbIKKAHAbI
anMacTbipbliiMaybl KaTagbl. COHAbIKTAH Maill KOCcManapblH CyMblK, MalsapMeH aybICTbIpy
Tafam eHiMAepiHiH canacblHa acep eTnei, eHAIpiC TEXHONOTUACLIH ©3repTyCci3 MYMKIH
emec. OcblfaH 6alinaHbICTbl, KPEMHIH, TYpAi MiliHA}I COHAIK 3neMeHTTepAi KanbinTacTbipy
KesiHZe niWwiHiH cakTay KabineTiH, opraHoNenTUKanblK, OGU3NMKA-XUMUANBIK XKaHe
CaHWUTAP/IbIK TananTapfa COMKECTIrH KamTamachi3 eTe OTbIpbIN, KypamMblHAA KaTTbl Malinap
Hemece oJslapAblH, Meslwepi TOMeH Maiaap, Mai KbllKbIIAAPbIHbIH, TpaHCc-M3omepepi
OK Mainapabl nanganaHy MaHbi3abl. PapuHUpAeHreH KyHOafblic MaWbl HerisiHaeri
oneorenb TypiHAeri Mainbl XKapTbinakh ¢GabpuMKaTTbl YHHAH *KacanfaH KOHAUTEPiK
eHimaepai 6eTki beseHaipyre apHanfaH Kpem peuenTypacbiHa eHrisygiH, Tuimginiri
hanenpeHai. YHHaH KacanfaH KoHguTepnik eHimaepai 6eTki GeseHgipyre apHanfaH
KPEeMHiH, TEXHONIOTUANDBIK KacueTTepiHe TafamMAblK MHIpeAMeHTTepAiH acepi TanaaHabl.
KypambiHAa KaHT 6ap LWMKi3aTTblH, (KYMLIEKep, KaHT YHTafbl, KaHT wapbaTtbl) acepi
aHbIKTanabl. KpemHiH, NneHoobpasybIWTbIK KabineTi MeH KebiKTiH TYPaKTbllblFbl TaFraMapblK,
WUHTpeaneHTTEePAIH, TYpi MeH menwwepiHe 6aiinaHbicTbl 3epTTendi. Ocbl TEXHONOTUANBIK,
daKkTopapAabl aHbIKTay YHHaH acasnfaH KOHOUTepAik eHimaepai 6eseHaipyre apHanfaH
Kpem peLenTypacbiH KeTingipyre, OHblH KypamblHAaFbl capbl Maiabl KyHH6aFbic MalibiMeH
anMmacTblipyfa MyMKiHZIK 6epegi, byn peTTe TEXHONOMMAbIK KacueTTep TemeHgemeni.

Tipek ce3pep: yHHaH XacanfaH KOHOMTEPAIK eHimaep, oseorenbaep, apaey
Kpemaepi, KebikTeHy KabineTi, KobiKTiH TYPaKTbI/bIFbI.

C. OmenbueHko?, N. Nusosapos?
IFocydapcmeerHblii 6uomexHonoaudeckull yHusepcumem, 2. XapbKos, YKpauHa

COBEPLUEHCTBOBAHUE PEUENTYPbl AEKOPATUBHOIO KPEMA
C UCNOJIb3OBAHUEM OJIEOTENA B KAYECTBE SAMEHUTENA TBEPAbIX X XUPOB

AHHOTaumA. Micnonb3oBaHWe pPacTUTE/IbHbIX Macen No3BONAET NoJyYaTb NPOAYKTbI
C YNYYWEHHOW CTPYKTYPON U yBE/IMYEHHbIM CPOKOM XpaHeHusa. B HacTosliee Bpems B
YKpanHe HafaxKeHo NMpPou3BOACTBO CreLunanm3mpoBaHHbIX KUPOB, KOTOPbIE B OCHOBHOM
NPUMEHSAOTCA AONA  W3rOTOB/IEHUA TecTa. TaKXKe JKMPOBble KOMMOHEHTbl LMPOKO
MCMO/Ib3YIOTCA B COYETAHMUM C CbipbIM MOJIOKOM — 3TO 3aMEHUTENN MOJIOYHOrOo Kupa. K
npeMmyLLecTBam WX WCNOMb30BaHUA OTHOCATCA BO3MOXHOCTb PEeryiMpoBaHMA TOUKMU
NnnaBAeHUA XMpPoBon dasbl, BbICOKAA aHTMOKCMAAHTHAA CTabUAbHOCTb U CNOCOBHOCTb K
ONNTEeNbHOMY XpaHeHUto. K HelocTaTKam OTHOCUTCA HepaBHOLLEHHAs 3aMeHa MOJIOYHOro
Mpa Cbipbem, coAeprKallMm KWUP, M NPoAyKTamMu ero nepepaboTKM MO NULLEBOW
LEHHOCTW, COAEPHKAHMNIO TPAHC-U30OMEPOB U TYrONIAaBKUX XKMPOB. TaKMM 06pa3om, 3ameHa
JKMPOBbIX CMECel Ha KUAKME Mac/ia HEBO3MOXKHA 6€3 M3MEeHEeHWMA KayecTBa MULLEBbIX
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NPOAYKTOB, TaKk Kak TpebyeT M3MeHeHWA TeXHONOrMM Npov3BOACTBA. B 3TOM acnekre
BaXKHO MCMOJ/Ib30BaTb Mac/ia 6e3 TPaHC-M30MEPOB KMPHbIX KMCIOT, 6e3 TBepabIX XUPOoB
WAK C MX MOHWKEHHbIM COAEPMKAHMEM MPU COXPaHEHUWM CMOCOBHOCTM Kpema aepikaTb
dopmy npu GOpPMMPOBAHUM Pa3AMYHBIX [AEKOPATUBHBLIX 3/1EMEHTOB, a TaKke nNpw
COOTBETCTBMM TPebOBaAHMAM OPraHONENTUYECKUX, GUMKO-XMMUYECKUX U CaHUTAPHbIX
noKasaTesnei. [lokasaHa LenecoobpasHOCTb MCMO/Ib30BAHUA KUPOBOro nonydpabpuKata
Ha ocHoBe padMHMPOBAHHOIO MOACO/IHEYHOrO Mac/ia B BuAE O/IeOrenisi B peuentype
Kpema A41a  MNOBEPXHOCTHOrO  OOPM/IEHUA  MYYHbIX  KOHAMTEPCKUX  M3Ae/ .
MpoaHa/M3MPOBaHO BAUAHME MULLEBLIX WHIPEAMEHTOB Ha TEXHO/IOrMYEeCcKMe CBOWCTBa
Kpema gna opopMNeHMs MOBEPXHOCTM MYYHbIX KOHOAMTEPCKUX u3genuin. OnpegeneHo
BAWAHME CaxapOCOLEeprKallero cbipbA (caxap, caxapHasa nyapa, caxapHblid cupon).
M3yueHbl NeHoobpasyloLwan cnocoOBHOCTb M YCTOMUYMBOCTL MEHbI KPemMa B 3aBUCMMOCTU OT
BMAA W COAEPXaHUA NUWEBLIX WHrpeaueHToB. OnpeaeneHne 3TUX TEXHONOTMYECKUX
baKTopoB MO3BO/AET YCOBEPLIEHCTBOBATb PeELEnTypy Kpema ANs YKpaweHWUa MyUHbIX
KOHOWUTEPCKMX M34EANIA, 3aMEHUB C/IMBOYHOE MAac/0 B COCTaBe Ha MOACO/IHEYHOE MAcC/o
6€3 CHUKEHMA TEXHOIOTMYECKUX CBOMCTB.

KnioueBble cn0Ba: MyuyHble KOHOMTEPCKME W34eNUs, ONieorenun, OTAe/I0YHble
Kpembl, NeHoob6pasytoLan cnocobHOCTb, YCTOMYMBOCTb MEHbI.
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