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0. V. YEFIMOV, M. M. PYLYPENKO, V. L KAVERTSEV, T. A. HARKUSHA, I. D. SYDORKIN, O. V. CHYZHYK

COMPARATIVE ANALYSIS OF TECHNICAL, ECONOMIC, WEIGHT, AND SIZE CHARACTERISTICS OF
HORIZONTAL AND VERTICAL STEAM GENERATORS FOR 1000 MW NUCLEAR POWER PLANT UNITS

A comparative analysis of the technical characteristics and parameters of horizontal and vertical steam generators for reactor
installations with water coolant in modern 1000 MW NPP power units has been conducted. It is noted that the peculiarities of the
design schemes and constructions of steam generators in NPP power units with water coolants are significantly influenced by the
strong dependence between the coolant temperature at the steam generator inlet and the pressure in the reactor circuit. The
dependencies of coolant and working substance temperature changes and the amount of heat transferred in steam generator
elements have been considered. The t-Q diagram of a steam generator with a water coolant featuring a non-boiling economizer,
evaporator, and superheater is presented. The parameters of water coolants and working substances in nuclear power plant steam
generators are provided. The t-Q diagram for steam generators without a superheater section is shown, because in modern 1000
MW nuclear power plant units with steam generators which use water as the working substance in the steam-turbine cycle,
saturated steam without superheating is used. This is because minor superheating of the steam does not significantly increase the
efficiency of the steam-turbine cycle but requires significant complexity in the design of the steam generators. It is noted that the
correct choice of their structural schemes is crucial in the creation of steam generators with water coolants. It has been proven that
the characteristics determining the structural schemes of steam generators with water coolants are: the scheme of washing the heat
exchange surface with the coolant, the form of the heat exchange surface, the layout of steam generator elements, the principle of
working substance movement, and others. The technical characteristics of a horizontal-type steam generator for 1000 MW nuclear
power plant units are presented, which have proven to be quite effective in operation. However, their designs and characteristics
limit the potential for further improvement of the technical and economic indicators of nuclear power plants. It is noted that
improving the technical and economic efficiency of 1000 MW nuclear power plant units while simultaneously reducing capital
costs for their construction is possible by increasing the unit capacity of powerful vertical-type steam generators installed on them.
Compared to horizontal steam generators, vertical steam generators allow for a more rational layout of the primary circuit
equipment in the reactor department, thus reducing the volume and cost of construction and installation works. The main
dimensions and weight characteristics of possible designs of vertical steam generators for nuclear power plants with VVER-1000
reactors are provided. It is concluded that once-through vertical steam generators with spiral wound heat exchange tubes and water
coolant in the first circuit tubes weigh approximately 1.5 to 2 times less than vertical steam generators with natural circulation. It is
determined that once-through vertical steam generators with a hydraulic scheme involving the movement of the working substance
in the tubes and the water coolant in the inter-tube space significantly lag behind once-through vertical steam generators with water
coolant in the tubes in terms of dimensional and weight characteristics and also vertical steam generators with natural circulation in
terms of weight. It is concluded that for VVER-1000 nuclear power plants, the most promising of all options are vertical once-
through steam generators with the movement of the water coolant in spiral wound heat exchanger tube bundles. These steam
generators occupy approximately four times less area in the reactor department than horizontal ones with the same steam
production, which significantly reduces construction costs for nuclear power plants.

Keywords: nuclear power plant units, horizontal and vertical type steam generators, technical and weight characteristics,
steam parameters, water coolants, working substances.

Introduction Power Plant, and to construct four new 1000 MW power

Reliability, technological safety, energy efficiency,
and energy and resource conservation are the primary
strategic components of modern nuclear energy. A
systematic analysis of technological processes, designs,
and technical characteristics of current and future nuclear
power reactors and steam generators of various types is
crucial for meeting the high functional requirements of
modern and future nuclear power plant units, which must
comply with stringent safety criteria. Steam production at
nuclear power plants using water coolants occurs in
steam generators. In addition to the thermophysical and
physicochemical processes typical of conventional heat
exchange units, neutron-physical processes also occur in
steam generators, defining their uniqueness and
classifying them into a special category. Currently, both
horizontal and vertical designs of single-shell steam
generators are successfully used in modern nuclear
power plants with water coolants in different countries. It
is known that “Energoatom” plans to complete the
construction of the 3rd and 4th power units with a
capacity of 1000 MW using VVER reactors and
horizontal steam generators at the Khmelnytskyi Nuclear

units using Westinghouse technology (AP 1000) with
vertical steam generators at the Khmelnytskyi and South
Ukraine Nuclear Power Plants. Consequently, a
comparative analysis of the technical characteristics and
parameters of horizontal and vertical steam generators
for reactor installations with water coolants is relevant.

Purpose of the Work

The purpose of this article is to conduct a
comparative analysis of the technical, economic, weight
and size characteristics and parameters of horizontal and
vertical steam generators for pressurized water reactor
installations of nuclear power plant units with a capacity
of 1000 MW, and to evaluate their impact on mass-
dimensional indicators, installation features, and the
reliability of power unit.

Main Material Presentation

The strong correlation between the inlet
temperature of water coolants #; and their pressure A in

the reactor circuit significantly influences the design and

© Yefimov O.V., Pylypenko M.M., Kavertsev V.L,
Harkusha T.A., Sydorkin I.D., Chyzhyk O.V., 2024
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construction of steam generators for 1000 MW nuclear
power plant units using water coolants (an increase in
pressure sharply increases the temperature and vice
versa). For technical and economic reasons, the pressure
of water coolants in reactor circuits is typically limited to
17-20 MPa [1-3].

In water-cooled reactors, boiling of water in the
circuit (except for surface boiling) is not permitted. Thus,
there is a certain underheating of the water coolant &t
to the saturation temperature g, corresponding to the
pressure P at the reactor outlet [4]. The temperature of
the water coolant at the exit from the reactor (at the
entrance to the steam generator) & = t;; — Gtyup.-The
maximum possible temperature of the working fluid
(steam) ¢; at the steam generator outlet is determined by
the temperature ¢ and the temperature head At;, at the

coolant inlet to the steam generator ¢, = t; — At,. An

important characteristic of the working fluid is the
saturation temperature fg, at a certain pressure 7 in the

evaporator, one of the steam generator elements. This
value is determined by the coolant temperature #,,,, and

the temperature head A#ZY' at the evaporator outlet.

Generally, the coolant cools sequentially through the
superheater, evaporator, and economizer to reach the
final temperature at the outlet ¢, respectively by the

values 6f, , 6. , 5., - The temperature of the heat

carrier at the outlet of the  evaporator

t1op = £ — 8tycn — 6,0y, and the saturation temperature
of the working fluid in it 4, (P, ) = t,.,, — G547 .

The change in coolant and working fluid
temperatures and the amount of heat transferred in the
steam generator elements is depicted in the t-Q diagram.
The diagram plots characteristic temperatures for each
steam generator element on the ordinate axis and the
amount of transferred heat in the economizer Qcc,
evaporator Q.y, and superheater Qs, on the abscissa axis
(Fig. 1).

Table 1 presents some values of water coolant and
working fluid parameters in steam generators of nuclear
power plants, obtained using a mathematical model of
steam generators [4, 5], indicating that with the saturated
steam pressure values generated 3,7+8,8 MlIla, the
possible superheat is small, around 30°C.

t

5tlsll
5 tl ev

5 tlcc”
4

Y Qe

Qev
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Q
Fig 1 — t-O- diagram of a steam generator with a water coolant
with an economizer
non-boiling type, evaporator and superheater

Table 1 — The value of the parameters of water coolants and the working substance
in steam generators of nuclear power plants

Parameter Value
The pressure of the coolant at the entrance to the steam generator, MPa 10,0 14,0 20,0
The temperature of the coolant at the entrance to the steam generator, °C 284 310 340
Coolant temperature at the outlet of the evaporator °C 264 290 320
Temperature pressure at the outlet of the evaporator °C 20 20 20
Saturated vapor pressure, MPa 3,7 5,6 8,8
Temperature of saturated steam, °C 244 270 300
Possible output steam temperature from the steam generator, °C 274 300 330
Overheating of the steam is possible, °C 30 30 30
Significant superheating of steam in steam t

generators with water coolants can be achieved at lower Lsi t

saturated steam pressures, which is not economically /

efficient for the nuclear power plant's steam-turbine ‘ ! te |

cycle. Small superheating of steam does not significantly ! | : t:

increase the steam-turbine cycle's efficiency but requires l |

substantial complication of steam generator designs. : |

Therefore, in modern 1000 MW nuclear power plant ) | :

units with steam generators using water coolants, & Q. ec: Qb.ec : Qev

saturated steam without superheating is used as the ' ' 9)

working fluid of the steam-turbine cycle, and the t-Q
diagram for these steam generators does not have a
superheater (Fig. 2).

This diagram Qup.ec and Qs shows the quantities of
heat transferred in the non-boiling and boiling sections of
the economizer.

Fig 2 — ¢-Q- diagram of a steam generator with a water
coolant of modern nuclear power plants

Correct selection of the design schemes of steam
generators with water coolants is crucial in their creation.
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Fig. 3 — Horizontal type steam generator for VVER -1000:
a) — longitudinal section,
b) — cross-section,
1 — vessel; 2 — steam outlet; 3 — chevrons of the separator unit; 4 — heat exchange tube bundle; 5 — supply of feed water; 6 — outlet
header; 7 — steam header; 8 — supply of auxiliary feed water; 9 — tube bundle support; 10 — inlet header [7]
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Table 2 — Technical characteristics of the PGV-1000M steam generator [4, 5, 7]

Parameter Value and
permissible
deviation
Thermal capacity, MW 750+53
Steam productivity, t/h 1470+103
Pressure of generated steam, MPa 6,3+0,2
Temperature of generated steam, °C 278+2
Feed water temperature, °C 220+5
The temperature of the feed water when the high-pressure heaters are turned off, °C 164+4
Emergency feed water temperature, °C 5+40
The pressure of the coolant of the first circuit at the entrance to the steam generator, MPa 15.7+03
The temperature of the coolant of the first circuit, C:
: a: :Ee en'.ciance 320435
at the exi 28942
Nominal boiler water level, mm:
- by a one-meter spirit level 220320
- ona four-meter level 270320
- onthe "cold" end of the steam generator 205 O 50
- on the "hot" end of the steam generator 210050
Resistance of the steam generator on the first circuit during the operation of the four main 0.125
circulation pumps, MPa ’
Steam generator resistance along the steam-water path at nominal steam productivity, MPa 0,110
Humidity of steam at the exit from the steam generator, % 0,2
Consumption of flushing water, t/h:
- continuous blowing
- eriodic blowing 73
P 14,5
Maximum calculated pressure, MPa:
- steam heat carrier,
S 17,6
- which is generated
7,8
Maximum calculated temperature °C:
- steam heat carrier, 350
- which is generated 300
The wall temperature of the elements of the first and second circuits during hydrotests is not 70
less than °C
Pressure hydrotests for strength:
: a%ong tﬁe first c(c;ntoutr, Ml;\;;ﬂ) 24,5402
along the second contour, MPa 10.8+0.1
Steam generator capacity, M3 :
- along the first contour
- long th d cont 23,4
along the second contour 124.6
Weight of dry steam generator, kg 320000

Characteristics determining the design schemes include the coolant flow scheme over the heat exchange surface,
the shape of the heat exchange surface, the layout of steam generator elements, and the principle of working fluid
movement. During the design process, the selection and justification of each characteristic are consistently carried
out [4]. Horizontal steam generators installed at nuclear power plants with VVER-1000 (Fig.3) reactors have proven
to be very effective [6, 7]. Their technical characteristics are presented in Table 2. However, their designs and
characteristics limit the possibilities for further improving the technical and economic indicators of nuclear power.
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One way to enhance the technical and economic efficiency of power plants is to increase the unit capacity of the
equipment installed, including steam generators, while reducing capital construction costs [6]. For 1000 MW nuclear
power plant units with VVER-type reactors, this can be achieved by using powerful vertical-type steam generators.
Compared to horizontal steam generators, vertical ones allow more efficient arrangement of first-circuit equipment
in the reactor section, thereby reducing construction and installation costs [6, 7].

The main dimensions and mass characteristics of possible vertical steam generator designs for 1000 MW
nuclear power plant units with VVER-type reactors (Fig.4) are presented in Table 3. The analysis of this data allows
for certain conclusions.

The main drawbacks of powerful vertical single-shell steam generators with water coolants and natural
circulation are complex construction, large masses, and significant overall.
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Fig. 4 — Steam generator with header tube fixation
1 — steam; 2, 3 — chevron and swirl-vane separators; 4 — supply of auxiliary feed water;
5 — continuous blow down nozzle; 6 — feed water; 7 — coolant; 8 — header; 9 — tube bundle platen [7]
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These drawbacks are largely eliminated in vertical once-through steam generators with water coolants (Fig.5).
The transition to a once-through scheme and the abandonment of separation devices significantly simplifies the
design, improves mass and dimensional characteristics, and facilitates transportation.

Vertical once-through steam generators with helically wound heat exchange tubes and water coolants in the first
circuit tubes weigh approximately 1.5-2 times less than vertical steam generators with natural circulation.

Table 3 — The main dimensions and mass-dimensional characteristics of vertical steam generators
with a water coolant for nuclear power plants with reactors of the VVER-1000 type [7]

Parameter Steam generators with natural Once-through steam generators
circulation
single hull with a with coolant in | with the coolant in| with coolant in

removable spirally twisted the pipe space straight tubes

separator tubes
Standard size of tubes of heat exchange 12x1.2 12x1.2 12x1.2 12x1.2 14x1.4
surfaces, mm
The total number of tubes of heat 34950 33120 31100 28400 20800
exchange surfaces, mm
Internal diameter of the steam generator 5.85 3.910° 3.6 3,75 3.8
body, m
Weight of the steam generator, kg 900000 900000 450000 930000 500000
Specific mass of the steam generator (per
unit of electric power produced by the 1,80-103 1,82:103 0,9-10° 1,86-103 1,00-
power unit), kg/MW

Fig. 5 — Once-through vertical steam generator with water
coolant in direct heat exchange tubes:
1 — coolant input; 2 — outlet steam; 3 — feed water input;
4 — coolant outlet [7]

In vertical once-through steam generators with
helically wound heat exchange tubes, the heat exchange
surface is made of two helically wound bundles
connected to the central collector.

The bundles are included in parallel for the water
coolant flow inside the tubes and in series for the

working fluid movement, which flows from bottom to
top in the inter-tube space. A special system of internal
collector devices organizes the coolant movement so that
heat exchange in both bundles follows a counterflow
scheme. To ensure equal diameters of the helically
wound heat exchange bundles, the coolant flow rates in
the upper and lower bundles are the same, each
accounting for 50% of the total flow rate. Vertical once-
through steam generators with the working fluid moving
in the tubes and the water coolant in the inter-tube space
are significantly inferior in overall and mass
characteristics to those with water coolants in the tubes,
and in mass also to vertical steam generators with natural
circulation.

To ensure the safe operation of 1000 MW nuclear
power plant units with vertical steam generators where
water coolants move in the inter-tube space, systematic
control over the condition of the internal surfaces of the
steam generator shells is necessary. The design of the
flange joint, allowing for disassembly for systematic
control, complicates the steam generators' design and
reduces their reliability. Additionally, lifting the covers
of steam generator shells with collectors and heat
exchange bundles requires a crane with a lifting capacity
of at least 500 tons and sufficient space in the main
building, increasing both the building height and
installation costs.

Vertical once-through steam generators with the
water coolant moving in straight heat exchange tubes and
flat tube sheets are comparable in overall dimensions and
height to those with helically wound tubes, but they have
a larger internal diameter of the shell. The principal
design scheme of these steam generators is mainly
determined by the chosen method of self-compensation
for thermal expansions of the tubes and shell.

A comparative analysis of the main mass and
dimensional characteristics of possible vertical steam
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generator designs for VVER-1000 nuclear power plants,
considering manufacturing, installation, and operating
conditions, indicates that the most promising option is
the vertical once-through steam generator with helically
wound heat exchange tube bundles.

In fig. 6 presents the design of a vertical steam
generator for a 1000 MW NPP power unit (AP 1000)
using Westinghouse technology, which in its technical
characteristics is close to the design of a vertical steam
generator for VVER-1000 and has the same advantages
compared to a horizontal steam generator.

Fig. 6 — Steam generator for nuclear power plants with AP-
1000:

1 — coolant input collector; 2 — frame; 3 — feed water
distribution collector; 4 — separator; 5 — heat transfer surface;

6 — coolant outlet collector [7].

Conclusions

Currently, in various countries, both horizontal and
vertical designs of single-shell steam generators are
successfully used in modern 1000 MW nuclear power
plant units with water coolants. Both designs are quite
similar in their technical characteristics and reliability
indicators. However, vertical steam generators occupy
approximately four times less area in the reactor section
compared to horizontal ones with the same steam
production capacity, which significantly reduces
construction costs for nuclear power plants.
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MOPIBHSUIbHUI AHAJII3 TEXHIKO-EKOHOMIYHHAX I MACOTABAPUTHHAX
XAPAKTEPUCTHUK T'OPU30HTAJIBHUX TA BEPTUKAJIBHUX ITAPOI'EHEPATOPIB
EHEPI'OBJIOKIB AEC HOTYKHICTIO 1000 MBT

BukoHaHO MOPIBHSUIBHUI aHaNI3 TEXHIYHUX XapaKTEePHCTHK i MapaMeTpiB rOPU3OHTAIBHUX 1 BEPTUKAIBHUX MapOreHepaTopiB s
PEaKTOPHUX YCTAHOBOK 3 BOJHHMM TeIUIOHOCieM cydacHux eHepro6iokie AEC motyxuictio 1000 MBT. 3asnaueHo, mo Ha
0CcOOJIMBOCTI KOHCTPYKTMBHHUX CXEM 1 KOHCTpyKUiii maporeHeparopiB eHepro6yiokiB AEC 3 BOIHMMH TEIIOHOCISIMH BEITUKHI
BIUIMB POOWTH ICHYBAaHHS CHJIBHOI 3aJI)KHOCTI MK TEMIIEpaTypolo IIMX TEIUIOHOCIIB Ha BXOJl B NApOreHEepaTop Ta iX THCKOM B
KOHTypl peakTopa. BimmiueHo, IO KOHCTPYKIil 1 XapakTepHCTHKU TOPH30HTAJIBHHUX IaporeHeparopiB eHeprotnokis AEC
notyxHictio 1000 MBT 00MEXyIOTH MOXKJIMBOCTI ITOJAJIBIIOTO ITiJBHUINEHHS TEXHIKO-eKOHOMIYHHMX IOKa3HUKIB. Bu3HaueHo, 1o
NPSIMOTEUiHHI BEpPTHKAJIbHI ITApOTEHEpaTOpH 3 TiJpaBIiYHOI0 CXEMOIOo, IO Iependadae pyx pobOdoi pedyoBMHH B TpyOKax, a
BOJIHOT'O TEIUIOHOCIS — B MDXKTPYOHOMY IPOCTOPI, 32 CBOIMU TaGapUTHUMHM i MACOBMMHU XapaKTEPUCTHKAMU 3HAYHO IOCTYHAIOThCS
NpSAMOTEYiHHUM BEPTUKAIBHUM HapOreHepaTopaM 3 BOJHHUM TEIUIOHOCIEM B TPyOKaX, a 3a MAacol0 — TaKOX 1 BEePTUKAIbHUM
maporeHeparopam 3 HPHPOAHOIO IMpKyJsiuieo. BusnaueHo, mo ans AEC 3 BBEP-1000 HaiiGinbin mepcHeKTHBHHUMH 31 BCiX
BapiaHTIB € BEPTUKAJbHI MHPsMOTEUiiiHI MaporeHepaTopd 3 PYXOM BOJHOTO TEIUIOHOCIS B CHIPAJbHOBUTHX TEIIOOOMIHHHX
TpyOHHMX mmyukax. Lli maporeHeparopn 3aiMalOTh IUIONIYy B PEAKTOPHOMY BiJAUIEHHI NPHONU3HO B 4 pa3W MEHIIy, HiX
TOPU30HTANIBHI TaKOI % MapONpPOIyKTHBHOCTI, III0 ICTOTHO 3HIDKY€E BUTpaTu Ha OyxaiBHUITBO AEC.

Kunrouogi cioBa: eneproonokn AEC, maporenepaTopy TOpH30HTAIEHOTO 1 BEPTUKAIBHOTO THINB, TEXHIYHI 1 MacorabapuTHi
XapaKTepPUCTUKH, TapaMeTpH MapH, BOAHI TEIUIOHOCIT, poO0Ul peYOBHHHU.
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O. I IIEJIHITEHKO, B. M. CABHK, C. I. EYXKAJIO, O. 0. ATEHYEBA,

MATEMATHAYHI MOJEJI THTETPOBAHOTI'O JOCJII)KEHHS BYPOBOI YCTAHOBKH Y
MPUKJIAJAX BIJHOBJIEHHS ITPOAYKTUBHOCTI CBEPAJIOBUH

V marepianax cTaTTi pO3rsIHYTI HPUKIaJH MOXKIIMBOCTEH /U BU3HAYCHHS LIl IHTEIPOBAHOIO JOCHIKSHHS 3aK0OJIbMaTOBAHUX
OypoBHUX yCTaHOBOK. IIpoaHaizoBaHO MPUYMHH 3HIKEHHS IIPOHUKHOCTI, 10 BiTOYBA€THCS B IPOIIEC] CIIOPYIKEHHS CBEPUIOBUHA
Ta eKcIuTyaTanii. Bu3sHaueHO MPUYMHY 3HIDKEHHS IPOHUKHOCTI NPHU3a0iifHOT 30HU IUIacTa MOPiA-KOIEKTOPIB, 0 BiOyBAIOTECS y
nporeci OypiHHS, IEMEHTYBaHHS, BTOPUHHOTO PO3KPHUTTS Ta OCBOEHHS CBEPIOBHH. J{OCIIIPKEHO OCHOBHI NPUHIUITN PO3POOKH,
aHaNi3y Ta TPOBEICHHS IIPOIECIB BIAHOBIEHHS 3 3aCTOCYBAaHHSAM CYYaCHUX BHCOKOS(EKTHBHUX HAyKOBO-OOIPYHTOBaHUX
TEXHOJIOTIH, HAMpHKiIa], CHHEPTETHYHHX MPOIECIB i3 BaKKOBUAOOYBHUMH 3amacaMu HaQTH K KpUTEpiil OLiHIOBaHHS
e(EKTHBHOCTI IHTETPOBAHOTO JOCIIIKCHHS. IHTerpOBaHi JIOCITIPKEHHST BU3HAYCHI SAK Bij pi3HOBHMIIB aHali3y Kiaacudikarii-
imenTudikauii, 3araibHUX MOHATH T BUMOT [0 PI3HOBHJIIB METOO0JIOTIT BU3HAUCHHS [TOKA3HUKIB PIBHS SIKOCTI Ta IX OIIHKU
yepes BuOip aJrOpUTMIB aHANI3y Ta PO3PAXYHKIB HA PI3HUX CTaAisX BUpOOHMUTBA. IIpoBeneHO aHami3 MaTeMaTHYHUX MOJENeH
MABUIIECHHS SKOCTI IHTETPOBAHOTO IOCII/DKEHHS OypoBOi YCTAHOBKHM 32 PaxyHOK BHUKOPHCTAHHS HOBHX pOOOYMX areHTiB #

YAOCKOHAJICHHS TEXHOJIOT1I..

KonrodoBi cioBa: MaremaTHdHi MOJENi, CHHEPIreTHYHI IPOIECH, IPOAYKTHBHICTE CBEPIUIOBUHH, NPHBUOiiiHA 30HA IIIAcTa,

XiMi4HI MeTOH, 3a0pyAHEHHSL.

Beryn.

3a pganmmu  JlepxaBHOi CIyXOH CTaTHCTUKH,
HaHOUTBII TTOMiTHE 3HWXEHHA Oyno y 2016 pomi — Ha
11,1% momo momepeansoro poky Ta y 2015 poui — Ha
10%. ¥ 2013 pomi Bumobytox HadptH B VYKpainu
CTaHOBWB 2,2 MJIH T, HACTYIIHI POKH OOCATH paxyBasli
0e3 J[gaHMX 3 TUMYAcoBO OKymoBaHuX Kpumy Ta
tepuropiii  Jloneupkoi, JlyraHcpkoi obnacreil. 3a
pesynbratramu 2014 poky  oOcsiru  BUIOOYTKY
ckopotwimcss Ha 2 muH T (-9,1%). YV 2017 poui Bxe
BunoOyBamu 1,5 M T Hadgru. Y 2019 poni BugoOyTok
3pic Ha +6,2% — mo 1,7 muH T. ¥V 2020 pormi moka3HUK
O0yB ananoriuamid. [Tpotsrom cignsg-cepmas 2021 poky B
Vkpaini Bunooymu 1,1 M T HadgTr. Haitbineur obcsru
y 2021 poui 6ynu y Tpasai (142,3 1) Ta ceprHi — 141,7 T,
mo Ha 1,2% OinbIne, HiX y CEpITHI MHHYJIOTO POKY.

Hanpukinmi 2020 poky obcarm 3amaciB  cHpoi
HaptH B VYkpaiHi HapaxoByBaiM 85 MIH T. 3 HHX
TOJIOBHHA MPUIAIAEe Ha Cxiganit perioH
(J{minponerpoBchka, ITonraBceka, XapkiBCbKa,
Yepniriecbka, Cymcbka, JloHerbka, Jlyranceka o0L).
Ille TpernHa 30cepepkeHa y 3axiiHOMy — Ha TepHTOpil

JIbBiBCHKOT, IBaHO-DpaHKiBCHKOT, 3akapnaTchKoi,
Bommnucrkoi, YepniBempkoi obmacteit. 13% HadTH
3HaxomauThcs y IliBmemHomy perioni (3amopi3bka,

Opeceka obmacti, menbd AsoBcbkoro, YopHoro mops,
THMYacOBO OKyIoBaHU Kpum).

Hapaszi B Ykpaini icnye monan 200 poIoBUIII, OTHAK
Maike BCI BOHM HEBEIMKI. 3 HHMX Yy HaTO-ra3oBiit
pOMHUCIIOBOCTI po3podisieTsest 82%. [Toku mo s chepa
HE Mae€ CyTTEBOro pocry. Hampukmazx, mnpoTsrom
4oTHpHOX POKiB (2018-2021 pp.) 3aranpHuil BUIOOYTOK
HadTu B YKpaini Maibke He MiHsBcs i cranoBus 1,6—1,7
MJIH T. Y Tepiox BIHHM 3arocTprolOThCS IpolieMu
CHOTOJICHHS — PeCypCHi BiiHHM Ta aeMorpadidHi 3MiHH,
€KOJIOTIYHI BHKJIMKH Ta BIUIMBH HAa HAaBKOJMIIHE
CepelloBHINE, 10, Y CBOIO Yepry, MiJICHIIOE MOKIMBICTh
3arpo3 CHPOBHHHOI TypOYJEHTHOCTI Ha pHHKY Ta
YCKIIaJTHIOE XapakTep ii MposBy.

Sk Bimomo [1-3] 3 pizHOBHAIB mkepen iHGopmarii,
MaKCHUMaJIbHUH BUAOOYTOK Ha(TH 1 ra3y 3a poJOBHIIAMHU
VYkpainu npunas Ha cepeauHy 70-X pOKiB, HAIIPUKIA, Y
1973 pomi — 13.2 MIH T, MPUYOMY YacTKa JIAIIE JBOX
poIoBHII, PO3TamIoBaHNX y [punyeromy
HadTOra30BOMy perioHi, I'HiguHIIBCEKOTO Ta
JlenskiBcbKOTO, CTaHOBWIIA ONHM3BKO 8 MIIH T HadTH.
MakcumanbHuil BUIOOYTOK NpHpomHOro rasy B 1975
poui cknag 68,7 mipa m>. Y 2016 pouti BunoOyToK HaTH
ckopotuBcs 1o 1.8 muH T, a razy no 19,9 mupa. M3, o
00yMOBJICHO, TIEpII 32 BCE, 3HAYHOK BHUCHAXKCHICTIO
HalOUTPITUX POJIOBUIN 1 HE 3aIYYCHHSIM JO PO3POOKH
MEHIIUX 3amaciB mokaazniB. B Toi e dyac, aHami3
HayKOBOi  JIITEpaTypH CBiMYUTh, MmO B  Teopii
THTETPOBAHOTO JTOCIiHPKSHHS YIIPABIiHHS PaIliOHAILHOTO
BHIOOYTKY HA(PTH 1 Ta3y 3aJIUIIAIOTHCS HEBUPIIICHUMH
TTUTaHHS BpaxyBaHHS (axropin PUHKOBOT
TypOyJEHTHOCTI TiJ 4Yac TNPHUHUHATTS YIPaBIiHCHKUX
pIlIeHb, HETOCTATHBO JOCIIKEHI TEXHOJOTIUHI aCICKTH
B3a€MO3B’SI3KiB UMHHHKIB OOJIQJHAHHS Ta BapTiCHUMH
MOKa3HUKAMH BUAOOYTKY, IO OOYMOBIIIOE aKTyallbHICTh
JTOCTIJKCHHS, IOTO METY, 3aBJJaHHS Ta 3MICT.

OCHOBHI HAYKOBO-TIPaKTHYHI HAMPSMKHU BUPIIIESHHS
O3HAYCHHX MPOOJIEM MOXKHA 1IeHTH(IKYBATH SIK:

1) BBemeHHS y pPO3pOOKY HOBUX Ha(TOTa30BHX
PONOBHUII 3a paxyHOK 30UIBIICHHS OOCSTIB T€0JIO0ro-
PO3BiTyBUIEHOTO Ta EKCIUTYaTAIIMHOTO OYPiHHS,

2) 30impmeHHs KoedimieHTa BWIIydeHHsS HapTH i
raszy i3 NMokJiajliB BYTJICBOAHIB 32 paXyHOK €(eKTHBHOTO
BHUKOPHUCTAHHS CyYaCHUX TEXHOJIOTIH Ta OONaJHAHHS Ha
BXKE PO3BIIaHUX Ta JIFOYUX POAOBHUINAX.

e cTocyeThest sk OyAIBHUIITBA HOBUX CBEP/IOBUH,
TakK 1 JI0 3aKOHCEPBOBAHMX Ta HEMIIOYHX 3 PI3HUX MPUYUH
Ha(TOra30BUX 3aKOJIbMATOBAHUX CBEPAJIOBHH, SKHX B
VYkpaini 3HayHa KiNBKICTh (IO 5-7 THC.) 32 JaHUMHU
pi3HHX mocHigHUKIB. HeoOXimHO BiI3HAYUTH BaXKIIUBY
mepeBary B TOMY, III0 3aKOJIbMaTOBaHi POIOBHIIA BXKE

© Ienunenko O.1., CaBuk B.M.,
Bbyxxano C.I., AreitueBa O.0., 2024
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00JIallITOBAaHI JIOTICTHYHUMH CUCTEMaMU, HaIllpUKiani,

MaloTh  Jifody 1HQPacTpyKTypy s  BUIOOYTKY,
MiATOTOBKM Ta TpaHCIOpPTyBaHHsA HadTh, ra3zy Ta
KOHJICHCATy JI0 KIiHIIEBOTO CIIOXKHMBada, Ta 3araciB

BYTJIEBOJIHIB, IO JTO3BOJISAE 32 3HAYHO MEHIUX BUTPAT i
32 paxyHOK BHKOPHCTaHHS Cy4aCHHX TEXHOJOTiH
MiIBUIIMTA  CTYMiHb  BWIYYCHHS  BYIJICBOIHEBOI
CHUPOBUHH 3 B@XXKOJOCTYIMHHUX | BUCHAKEHHX POJOBHIIL
VYkpainu [4]:

1) y CTpykTypi 3amaciB BYIJICBOAHIB HOCTIHHO
30UTBIIYEThCS ~ YacTKa  Ba)KKOBHAOOYBHHX  3amacis,
OCBOEHHS SKHUX Y CYYaCHHX CKOHOMIYHHX yMOBaX
naHaeMii Ta BiffHM TOB’s3aHE 31 3HAYHUMU PI3HOBHIAMHU
PU3UKIB IS )KUTTS Ta IHBECTHIIIN;

2) po3poOka poNOBHI] i3 BaXKOBUAOOYBHUMHU
3amacaMd HaQTH 3IIACHIOETHCS Yy YMOBHO O€3MEYHHX
perioHax YkpaiHW HU3BKHUMH TEMIIaMH i, SIK CBIJYUTH
JIOCBij, KiHIeBa HaTOBiIada TPOAYKTUBHUX ILIACTIB
mux ponosum He mepeBumrye 30 % Big MOYaTKOBHX
0aJaHCOBHX IX 3amaciB.

IHocTranoBka HAYKOBO-NPAKTHYHOI0
HAOCTiIKEeHHS.
1. Amnamiz  MoOXxkIHBOCTell  IHTerpoBaHUX

CKJIAJ0BHX JOCTizKeHHS 32 iepapXxiero kiacupikamii-
inenTudikanii pisHoBUAIB 1:Kepes iHpopMmamii.

[Ipobmemi  MOCHIIKEHHS  TEOJOTIl,  TI'eOXiMii,
rigporeosorii Ta PECYPCHOTO 3a0e3neueHHs
HadTOoTa30BUA00YBHOI TaTy3i YKpaiHU NMPUCBATIIIA CBOT
po6otn HaykoBii B. Cenbschkmii, B. Tlopdipses, C.
Cyb6ortin, M. Jlammwkunacekuii, 0. Apcipii, I'. Jlonenko,
B. TI'appum, B. 3a6iraiino, O. JIykin, M. €Bmomyk, M.
IMaBmiok, I. Haymkxo, 1. Uebanenko, II. Ilmak, b.
Maegcekuii, O. Ictomin, E. Yekamok, M. barpiii, B.
Cysipko, O. bapramyk Ta iH.

I'eonoropo3sinyBaibHi pOOOTH 3 TIOIIYKIB POIOBHII
HadTH 1 ra3zy Ta BUAOOYTOK BYIJIEBOIHEBOI CHPOBHHHU B
Vkpaini 31iHCHIOETBCS y TpboX perioHax: CXxigHOMY
(duimpoBcbko/lonenpka 3amammna (J/13) 1 Jlonbac),
3axigHomMy (Bommuuo-ITominechka TJTUTA,
[Tepenxapmnarts, Kapratu ta 3akaprarTs) i [liBneHHOMY
(ITepennoopymxs, [Tpuaopraomop's, Kpum Ta BimmosigHi
cekropu akBatopiit YopHoro i A30BChKOT0 MOpiB [4].

Kunacugikarist-inenTudikarmis 3a OCHOBHUMH
rapamMeTpamMH  JTepaTypHHX  JpKepen  iH(opmamii
XapaKTepUCTUK HA(TOBOrO POJOBHUINA reoJIorivyHa
OynoBa IUIONII POJOBHUING; PO3MIMICHHS JIOKAJIBHOI
CTPYKTYpH CTOCOBHO CTPYKTYp BHILIOTO IOPSJIKY,
HasIBHICTh PI3HUX CTPYKTYpPHMX IUIaHIB, XapaKTEPUCTHKA
MIPOJXYKTUBHUX TOPHU30HTIB 1 (IIroinoymnopis, THUMM Ta
KUTBKICTh TIACTOK 1 TIOKJIAJiB, (ha30BHI CTAH BYTJIEBOIHIB
y MOKJIa/iax, 3aracH, iX ryCTHHA 3a TUIOMICIO Ta 1H.

HadroBe pomoBmie Moxe o00'eqHyBaTH KiTbKa
CTPYKTYPHHX TOBEpXiB, IO 3HAYHO YCKJIAJHIOE HOTo
PO3BIKY 1 PO3pOOKy Ta BUMarae BUBYEHHS 30iriB y
IJIaHl KOHTYpPIB TOKJIAIIB MiXK €000 1 3 KOHTypamu
cTpykTyp. [IpomuciioBa HiHHICTE POIOBHIA — KOMILIEKC
TiPHUYO-TEOJIOTIYHUX,  EKOHOMiKOo-reorpadiyaux i
coLiaTbHO-eKOHOMIYHUX rapameTpiB HadTOBOTO
(ra3oBOro) pojoBHINA, SKHH BH3HAYa€ TOCHOAAPCHKY
e(eKTUBHICTb ITPOLIECiB BUAOOYBaHH HAPTH (razy).

2. Ilpuxknagu iHTerpoBaHOr0 OCJiIKEHHSI.
OmHUM i3 TUIAXiB IHTETPOBAHOTO JOCIHIKCHHS 3
HiBUILEHHS e()eKTUBHOCTI OypiHHS CBEPAJIOBUH IMi3HIX
CTamiil eKcCIuTyaTallii € BIOCKOHAJEHHS KOHTPOIIO 3a
mporecoM  OypiHHsI, 30KpemMa, 3a CHEepreTUIHHUMH

MOKa3HWKaMK poOOTH TNPHUBOMY poTopa OypoBUX
ycTaHOBOK. HasBHicTh  TOWHOI  iH(OpMaIii Tpo
EHEpreTHYHI TOKa3HWKH MPUBOAY poTopa OypoBoi
YCTAHOBKM  CTBOPUTh ~ YMOBH sl MiJBHUILICHHS
epekTuBHOCTI  OypiHHA, oOcoOmMBO TIpu  OypiHHI
CBEpMJIOBMH Y CKJIQJIHUX TEOJIOTIYHHX  YMOBax.

OCHOBHUM TEXHIYHMM 3aBJAaHHSM, Ha BHPILMIECHHS SIKOTO
CIpsIMOBaHA MOJICpHI3alis IHEBMAaTUYHHUX KIMHOBHX
3axBaTiB, € CTBOPEHHS TaKol KOHCTPYyKIii, sKa
BUKJIIOYMIa O mepenady BENMKMX KPYTHHX MOMEHTIB
yepe3 BKJIAIUWIN, AO3BOJWIA O TIepenaBaTH KPYTHUH
MOMEHT TIPH BiIXWJICHHI BiJ CITIBBICHOCTI BeIydoi TpyOH
1 TIPOXiTHOTO OTBOPY pOTOpa, 3ade3medyBana O CHIIOBE
[EHTPYBAaHHS 3aTHCKadya 3 BEAYYOI0 TPyOOr0 KIMHAMH
MPY HECTIBBICHOCTI KJIMHA 1 MOTIMOJICHHS I KJIWH B
3aTHcKavi Bexydoi TpyOu, 3abe3neuyBasa O 3HIDKCHHS
KOHTaKTHOT'O THUCKY MDXK 3aTHCKaueM i BEAyd4oro TpyOoro
1 OUMIIEHHs 30BHINIHBOI MOBEPXHI Beay4oi TpyOu mHpu
BUXO/II 13 CBEpAJIOBUHU.

3. Knacudikauis-inentudikanis Tta anamis
CHHEPreTHYHUX MpoueciB i3  BakKOBHIOGYBHHMH
3anacamMu HaTH K KpHUTepiili oniHIOBaHHA eQeKTUBHOCTI
IHTErPOBAHOI0 MOCTIIKCHHS.

Iurerporani JOCIIDKEHHS BU3HAYEHI SIK
yIOCKOHAJNIEHHA oOnanHaHHs OypoBOi YCTAaHOBKH 3
METOI0  TPEJCTaBICHHS  MOMIIMBOCTEH  CYTTEBOTO
CHHEPTeTUYHOTO 30iUIbIICHHS €(QEKTUBHOCTI OYpiHHS
CBEp/JIOBHH, a TaKOX IIe JOCTi/DKEHHS TeOMEXaHiKH,
reodi3ukh, MPOEKTYBAaHHSA Ta KOHCTPYKIII CBEpPIJIOBHH,
OypoBHIX IHCTPYMEHTIB Ta O0OJagHAHHS, OYPOBHX PiTuH
Ta IIEMEHTYBaHHS, TeOpeCypcCiB Ta iX OIliHKa, BUIOOYTOK
Ta  TPAaHCIOPTYBaHHA  TE€OpPECypCiB,  cradimizaris
BUIOOYTKY BYTJICBOJIHIB, CKOJIOTIYHI Ta EKOHOMIYHI
acrieKTH OypiHHS Ta TeopecypciB, HOBITHI JOCATHEHHS Ta
MIEpPCIIEKTHBH PO3BUTKY OYpiHHS Ta TeopecypciB Ta iHII
xapakrepuctuku (tabn. 1). IIpobnema xombMaTawii
KOJIEKTOPIB JIOCUTH NOIIMpeHa — s ii BHUpPIMICHHS
npoBinHI (axiBii YKpaiHH Ta CBITYy pPO3pOOJISIOTH HOBI
METOIM ¥ TeXHoNorii iHTeHcudikamii BHIOOYTKY
BYTJICBOJNHIB. AHAN3 3HAYHOI KUIBKOCTI  JKepes
JIO3BOJIMB BHM3HAYHWTH OCHOBHI NPUHIMITK BiJXHOBICHHS
NPOAYKTHUBHOCTI  CBEP/UIOBHMH  3aKOJIBMaTOBAaHUX Y
mporieci  ix  OypiHHS Ta  eKCIUTyaTallii MeTOJIOM
KHCJIOTHHX 00po0oK [1-6].

Hanpuknan, Ha tepuropii [IninpoBcbko-/loHenbkol
3anajuHn OIM3bKO JBaJIISITH CBEPVIOBUH Ha
BHCOKOIIEPCIIEKTUBHAX ~ PO3BIJAaHUX POJOBHINAX HE
JAaloTh ~ NPOAYKLiI0 B pe3yibTaTi  KoJbMaTawii
NPOIYKTUBHUX IUIACTIB TpH OypiHHI. Y Toi 4Yac, Koiu
reodi3udHi JOCHTIHKEHHS Y CBEPJIOBHHI TIOKa3yIOTh, 1110
(impTpaniiHO-EMHICHI ~ XapaKTEPUCTUKH  KOJIEKTOpa
BHCOKO €(EeKTHBHI, TOPHU30HTH € TPOAYKTHUBHHMH B
CYCITHIX CBEpAJIOBHHAX, aje B pe3yJbTaTi pemnpecii Ha
IUIACT BUHUKA€ 3HAYHE NMPOHUKHEHHS TBEPAOi ¢a3u y
IUIACT,  yTBOPEHHS  eMYJbCid  Ta,  HANpHKIAZ,
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nojiMepusalis ~ peareHTiB, [0 NPU3BOJAWTH A0  IIJIBOBOI MNPOAYKWii 3a NPUKIaAaMH IHTEIPOBAHOTO
3acMiueHHsl NPUBHOIIHOI 30HM IUIacTa i CBEpAJIOBHMHA  JOCIHiKEHHS (Tadu. 2).
BUSIBIISIETBCSL Majlo  Ae0iTHOIO abo B3arani He Jae

Tabmuus 1 — Bubip 3araibHUX XapakTEpUCTHK HayKOBOTO OOIPYHTYBAaHHSI OCHOBHHX CKJIAJJOBHX BHJIOOYTKY Ha Mi3HIH
CTaJIii eKCIUTyaTalil 3a Pi3HOBUIAMH MPUKJIAJIIB POIOBHII

1 |lepapxis Bu3HaueHHS Mojenel crabumizamii BUAOOYTKY BYIJIEBOIHIB 32 ()aKTOPaMH BIUIMBY 3 METOIO ITiJBHINCHHS
MIPOAYKTUBHOCTI Ta Biiadi IUTACTIB.

2 |Bu3HaueHHS Ta aHai3 Mojeiell TEXHOJIOTIYHOTO, €KOHOMIYHOTO Ta CKOJIOTIYHOTO ACIEKTiB TEXHOJIOTIl 3a Pi3HOBHIAMU
cTajiil eKCIuTyaTailii Ta BIVIMBY Ha HABKOJIMIITHE CEPEIOBHIIIE.

3 |O6rpyHTYBaHHS MOXIJIHNBOCTEH BHOOpY THIIB MPUCTPOIB, OYpOBHX IHCTPYMEHTIB Ta 0OJaAHAHHS MU 3a1aHOI CBEpAIOBHHH
3a CHHEPreTHYHHMH I1apaMeTpaMH..

4 |Knacndixamis-izeHTudIKaiss po3paxyHKiB iepapxii mapameTpiB OypoBHX piIMH IS 3aJaHOi CBEpUIOBHHH 00’ €KTY
BHUpoOHUITBA Bixnosigao qo HT.

5 |Knacudikarmig-inenrudikarmis ta aHaniz napaMerpu OypoBHX pifHH Ta IEMEHTYBAaHHS JUIS 3a[aHOi CBEPIUIOBUHH 00’€KTY
BUpoOHHUITBA BiamosiaHo mo HT/I..

6 |CTuMyIOBaHHS POZOBHIL 32 JOIIOMOTI'OIO IIPaBIigHOTrO PO3PUBAHHS, KUCIOTHOTO OOPOOJICHHS, TEPMIYHOTO BILUIMBY Ta
KOMII'FOTePHUX MOJICIIIOBAHb K BAPiaHTH CUHEPTECTHYHUX IPOLIECIB.

7 |lepapxist mpoueciB OypiHHS B CKJIaHUX FEOJIOTTYHAX YMOBAX 3a JIONIOMOT'OI0 CHCTEM KEPOBAHOTO Ta BEPTUKAIHHOTO
OypiHHS, 3 BUKOPUCTaHHSIM KOMIT'IOTEPHUX METOJIiB KOHTPOJIIOBAHHSL..

8 |Imentudikaris nporeciB OypiHHS B CKJIAQJAHUX IeOJOTIYHIX YMOBAX 3a JOMOMOTI'OIO CHCTEM 3 BUKOPHCTAHHIM
ITEPHATUBHUX JUKEPEI CHEePril Ta METO/IiB MAaTEeMaTUYHOTO MOJICIIIOBAHHSL.

9 |Knacudikaris-inenrudikaiiis Ta anani3 napamMmerpu OypiHHI B Pi3HOBHAAX HEKOHBEHIIIMHKX /PKepesiax 3a JOMOMOT 00
TOPHM30HTAIBLHOTO OYpiHHS, OYPiHHS 3 BUKOPHCTAHHAM IITYYHOTO iHTEICKTY,

10 |Knacudikauis-inenTudikanis Ta aHaii3 napamerpu OypiHHS B HEKOHBEHIIHHHX JUKEpeax 3a JOIIOMOTol0 OYpiHHS 3
BHKOPUCTAHHSM IHHOBALIITHUX HAHOTEXHOJIOTH,

11 |Knacugikanis-inenTrdikanis Ta aHaIi3 iepapXil mapaMeTpy CTUMYJIIOBAHHS POJIOBHII 32 JOIIOMOTOI0 O10TEXHOJIOTiH Ta
KOMI'IOTEpHHX MOJIeJIeH IporpaMmyBaHHsL. []

Tabmurst 2 — lepapXist 3arajlbHUX EKCIIEPUMEHTAIBHAX XapaKTEPUCTUK OCHOBHHUX CKIIQJIOBHX OYpiHHS 3a TpUKIaIaMu
IHTETPOBAHOTO JIOCII JPKSHHS

Ne |Knacudikamisi-izenTrdikariist cTaaii JocIiHKeHHs 32 TEMOIO

1 |AHami3 MOXXJIHMBOCTCH IHTETPOBAHMX CKIQJOBUX JOCHTIDKCHHS 3a iepapXiero Kiacugikarii-imenTudikarmii
PI3HOBHIIIB JuKEpeT iHpOpMaILii.

2 |Knacudikamis-ineHTuikamis Ta aHaNi3 CHHEPIeTHYHHX MPOIECIB i3 BaXKOBHAOOYBHMMH 3amacamd HadrTu SK
KpHTEpii OIiHIOBaHHS e(eKTHBHOCTI IHTETPOBAHOTO JOCIIPKCHHSL.

3 |ExcniepuMeHTaNbHO-TIPAaKTHYHI 3acaJd BHOOPY TEXHOJOTii Ta BH3HAUEHHS CKJIAMOBUX 11 Kiacupikarrii-
ineaTHdikaIii iHTerpoBaHOi KOHCTPYKIT 38 MPHUKJIAIOM MOJCPHI3aIlii MTHEeBMATHIHUX KIWHIB POTOpA.

4 |ExcriepuMeHTaIbHO-TIPAKTHYHI 3acaai BUOOPY TEXHOJOTIYHOTO OOJaHAHHS: PO3PaXyHOK Ta BHOIp CKIAIOBHX
IHTErpOBaHOT KOHCTPYKIIT TEXHIYHOT MPONO3HULii 15l MOJCpHI30BaHUX MHEBMATHYHUX KJIMHIB POTOpA.

5 |Omnuc iepapxii TeXHIYHOI MPOMO3MIIi Ta MOIACPHI30BAHOT KOHCTPYKINI MHEBMATHYHHX KIHHIB POTOpa 3a MapamMeTpaMH]
PO3paxyHKiB MaTeMaTHYHOT MOJEI.

6 |KoHTponms eHepreTHYHHX MOKa3HUKIB MPUBOAY pOTOpa OypPOBHX YCTaHOBOK yIOCKOHAJICHHS MaTeMaTHYHOL
Mozeni poOoTH OypoBOTO poTOpa SIK CYTHICTH 1HTETPOBAHOI TOCIHITHO-KOHCTPYKTOPCHKOI poboTH 3
YAOCKOHAJICHHS 00JIaTHAHHS OYPOBHX YCTAHOBOK

7 |Tlpukitamy iHTETPOBaHOI O€3MEYHO1 MISUTBHOCTI yCTAaHOBKHM 3a pPO3paxyHKaMW TMpame3gaTHOCTI Ta BHOOpY
CKIIQZIOBUX MOHTXKY 1 €KCITTyaTallii iHHOBalliHHOTO O0JIaJHAHHS — KOHCTPYKTUBHUX €JIEMEHTIB ITHEBMATHIHHIX
KIIMHIB POTOPA.

8 |HdochimKkeHHs CyJacHHX YCIIINTHUX MPAaKTHK 3 MOHTaXYy i eKCIUTyaTallii oOiagHaHHs — OpraHi3alifHO-TeXHIYHI
3aX0JIM; €KCITyaTallis Ta pEMOHT 00JIaJHAHHS K KOMIUIEKCHOT iHTEerpOBaHO1 0€3MEeYHOT NisITbHOCTI.

9 |BusHaueHHs Ta BHOIp YIOCKOHAJICHOI IHTETPOBAHOI CTPYKTYpPHOI MOJENI CHCTEMH KOHTPOJIO €HEPreTHYHUX
MTOKA3HMKIB MPUBOY POTOPa OYPOBUX YCTAHOBOK

10 (MaremaTraHa MOJEINb 3 aHAJII3y BU3HAYCHHS MOMEHTY JIBUTYHA IIPUBOAY CTOJIa poTOpa OypoBOi yCTaHOBKH, sIKa
Oyna O NpUIATHOO JUI aBTOMATHYHOT'O KOHTPOJIFO MOMEHTY Ha Bajly IBUT'YHA B peaJlbHOMY Yaci.

11 |TIpuknamu po3paxyHKiB KOHCTPYKTHBHUX CIEMEHTIB MHEBMATHYHUX KJIMHIB POTOPA; MOHTAX 1 CKCILTyaTallist 00JaIHaHHS K
KpHUTEPil OMIHIOBAaHHS ¢EKTUBHOCTI IHTETPOBAHOTO AOCIIIKCHHSI.

12 |IIpuknaau opraHi3aunifiHO-TEXHIYHUX 3aXO0/IB 3 MOHTaXy Ta eKCIUTyaTallii o0aqHaHHs. SK KPUTEPii OL[iHIOBaHHS
e(EeKTHBHOCTI IHTETPOBAHOTO JIOCIIIPKCHHSI.

13 |Knacudikanis-ineHTndikaris ta aHani3 CHHEPreTHIHUX IPOIECiB 3 eKCINTyaTanii Ta peMOHTY 00JIa{HaHHS SIK KpUTepil
OLIIHIOBAHHS €()eKTUBHOCTI iHTEPOBAHOTO JIOCIIKEHHSI.

14 |BUCHOBKHM 1 TIEPCHIEKTUBU PO3BUTKY 3a IHTETPOBAHOIO OE3MEYHOI0 [isSIBHICTIO POOOTH YIOCKOHAJIEHOTO
oOnagHaHHs OypOBHX YCTAHOBOK..
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OpHuM i3 UUIAXIB  MiABHUINEHHA €(QEKTUBHOCTI
OypiHHS  CBEpUIOBMH €  po3poOka  pi3HOBHIIB
MAaTEeMAaTHYHUX MOJCNICH CHHEPreTHYHHX CHCTEM Ta
BIIOCKOHAJICHHS KOHTPOJIO 3a TIpOIlecOM OypiHHSA,
30KpeMa, 3a EHEePreTHYHUMH [OKa3HUKaMH pPoOOTH
NPUBOAY pOTOpa OypOBHUX YCTAHOBOK, ILIO CTBOPIOE
BIJIMTOBIZAHI YMOBH, OCOOMBO MPH OypiHHI CBEPJIOBUH Y
Pi3HOBHIAX CKIAAHUX YMOB (Tadm. 2) [5—10].

JocmimkenHs — omepamiid, 3  iHmIoro  OOKYy,
BUKOPHCTOBYIOTh MaTeMaTH4YHI Mojenmi, iX aHamiz Ta
ANTOPUTMIYHI METOIW JJIA aHalizy 3 ONTHMI3aii
cximagHux cucreM. lle nmo3Bomse oprasizamisiM - Ta
MiANPUEMCTBAM TiIBUMIATH C(PEKTHUBHICTh, 3MCHIIUTH
BUTPATH Ta MOKPALIUTH SKICTh MOCIYr ab0 MPOJIYKIIIi.

3aBsSIKM  TOCTIHHOMY ~ PO3BHUTKY  KOMITIOTEPHHX
TEXHOJIOTiI Ta aJrOpWUTMIB, METOAHM ONTHMI3alii Ta
JTOCITIIKCHHSI oneparii MIPOJIOBXKYIOTh

BIOCKOHAJIOBATHCS, BiIKPHBAIOYN HOB1 MOXIIUBOCTI IS
e(exTHBHOTO yIpaBIiHHS 1 IPUAHATTS PillICHb.

O0’ekT pPO3pOOKH — aNrOpuT™M, OJIOK-CXeMa 3
METOI0 MiJABUINEHHS HadToBiAmaui Ta iHTeHCUQIKALii
BUAOOYTKY  BYIJICBOAHIB  Ha  POJOBHUINAX, IO
3HaXOJATHCS HA Mi3HIH cTamii po3poOKH, a TaKoX THX,
IO BIJHOCATHCS JIO KaTeropii BaXXko 3100yTHX 3a
PaXyHOK  pO3pOOKH  IHTETPOBAaHMX  MATECMATUYHUX
MoJieJiell € Ha ChOTO/IHI OUTBII pPeasIbHOI0 y HaWOMMK9il
MEPCTIEKTHBI, TIOPIBHAHO 3 TIONIYKAMH Ta OCBOEHHIM
HOBHUX ILJION[ Ta Ha(TOTa30BHX pOJOBHIN. [HTErpoBaHi
MpUKIaad 1 3a7adi Ha IbOMY pIiBHI TIOB’s3aHi 3
MOXKJTUBICTIO (DYHKITIOHYBaHHSI MiANPHEMCTBA Y CUCTEMI
reHeparii kiHneBoi mponaykiii. Jims mporo mMoxxe OyTH
3aCTOCOBAHUN  JEKOMIO3WIIHHMA  MAXia,  ToOTO
po3mnoin nmpobieMu Ha PiBHI, IO JO3BOJISIE BpaxyBaTH
HeroB’s13aHi, Oe3nocepesHb0 MK €000 (akTopH, B
KOMIUIEKCI, 3a paxyHOK IIOCIiJIOBHOTO BHUPIMICHHS
OKpEeMHUX MpOOJIeM — ONTUMI3aIlisl KOXKHOTO MapaMerpy
JIO3BOJISIE JOCIIUTH TIPOIEC BHUTOTOBJICHHS ILiJIHOBO]
TPOIXYKLIT B LIIIIOMY.

Ha texHomoridHOMY piBHI BHPIIIYIOTHCS THTAHHS
MOB’SI3aHi 3 OpraHi3ali€l0 TEXHOJOTIYHUX 3B’S3KiB B
paMKax  MiIIPHEMCTBA, IO  [O3BOJSE  3HU3UTH
c00iBapTiCTh, JKBiAyBaTH MPOOJIEMHI 3aaadi TPOIECiB
Ta 0ONaJHaHHSA., 0 B KiHIIEBOMY BHITAJKy € OCHOBOIO
BIATBOPEHHS BHYTPILTHIX PE3EPBIB.

ExcnepuMeHTA/ILHO-IPAKTHYHI 3acaiu BHOOPY

TEXHOJIOTil Ta BH3HAYEHHSA CKJIAIOBUX il
kiaacupikauii-ineHTudikamii iHTerpoBaHoi
KOHCTPYKIIii 3a NPUKJIATAMHA MojaepHi3amii
Pi3HOBHIB NIPHCTPOIB Ta 00/1aJHAHHS.

[Mpuknaan MIPOBEIEHHS YAOCKOHAJICHHS
0o0NaHAHHSA ISl yTPUMaHHS KOJIOHU OYPHIIBHUX TPYO 3a
METOJaMHd KOHTPOJIO 1HTETPOBAHUX EHEPTETHUIHUX

MMOKa3HUKIB OypOBOTO pOTOpa i MHEBMATHIHWX KIIMHIB
JUIsl OypiHHS CBEpAJIOBUH Ha HAa(TY i ra3 mpecTaBiIeHi 3

METOI0  BHSBIIEHHS  MOXJIIUBOCTEH  iHTEHCHQIKarlil
CHHEPTeTUYHUX TMPOIECCIB  BITHOBICHHSA OYpPWIBHUX
YCTaHOBOK. [MutanHs  aBTOMarw3amii  MpOIIECIB

KepyBaHHS OypiHHSAM Ha(TOBHX i T'a30BHX CBEPJIOBHH
NPUBOSTE 0 HEOOXIZHOCTI BMBYEHHS LUX CKJIAQJHHUX
XapaKTEepUCTUK TEXHOJIOTIYHOTO NpoLecy OypiHHS, SIKUH

3MIACHIOETHCS 32 yYMOB HEBH3HAYCHOCTI TiJl BIUIMBOM
CTOXAaCTUYHO-XaOTHYHHX 30ypeHb. ToMy # MomensM
nporiecy  OypiHHS  TpUTAMAaHHA  HEBU3HAYCHICTB,
3yMOBJICHA, 3 OJJHOTO OOKY, BiJICYTHICTIO TOYHOTO OTIHCY
MpoIeciB (YHKI[IOHYBAaHHS CHUCTEM, a 3 1HIIOTO OOKYy —
HECIIPOMOJKHICTIO OIIIHATH CTaH CHCTEM abOCOJIIOTHO
TOYHO, IO YCKJIAIHIOE H YHEMOKIIMBIIIOE BUKOPHCTAHHS
TOYHHUX KiJbKICHUX MeTomiB. JlilicHO, cKopHcTaTucs
MaTeMaTHYHAMH MOZEIISIMH, SIKi PO3KPUBAIOTH OCHOBHI
3aKOHOMIPHOCTI ~ BIUIMBY  PI3HMX  TEXHOJIOTIYHUX
(dakTopiB Ha MeXaHIYHy LIBHIKICTE OypiHHS, He
NPEJCTABISIETECS  MOXKIIMBHM 6e3 MPOBEICHHS
EKCIIEPUMEHTAILHOTO OYpiHHS 3 METOI0 BU3HAYCHHS
KOHKPETHUX LU(POBUX 3HAYEHb KOEPILIEHTIB MOJeIi
[8]. e BUKIMKAHO THUM, LIO PE3YJNbTATH MPOMHCIOBOIO
OypiHHS, Ki BimOOpa)kalOTh CYKYITHWH BIUIMB PIi3HUX
TEXHOJIOTIYHUX (aKTOPiB HA MPOXOJKY OAHOTO JO0JO0TA i
MEXaHIYHy IIBHUIKICTh, HE JO3BOJSIIOTH TMOOYIyBaTH
rpadiky 3aJeKHOCTeH MEXaHIYHOI MIBHUAKOCTI OypiHHS
BiJl OChOBOI CHJIM Ha JIOJIOTO i YaCTOTH HOTO OOepTaHHSI
Ta BHU3HAYWTH MapaMeTpH MOJEN, sKi MOTpiOHI JuIst
KOperyBaHHA 1 onrTumizauii pexxuMmiB OypinHsi. Tomy,
aHaJi3 B3a€EMO3B’S3KIB  MapaMeTpiB  MaTeMaTHYHOI
MoOJieNli  Tporecy OypiHHS CBEPIUVIOBHH € BaKJIMBHM
HAYKOBUM Ta MPAKTHYHUM 3aBIAHHSM, SIKE JTO3BOJHTH
CHUHTE3yBaTH KIOCPHETUYHY MAaTeMaTHYHY MOJICIb.
CuHTe3 aneKkBaTHHX MaTeMaTHYHHX MOJENel mporecy
OypiHHS CBEPIJIOBHH € aKTyalIlbHOIO 337]a4€t0 y 3B SI3KY 3
IHTEHCUBHUM BIIPOBDKEHHSAM Y Tally3i IHPPOBUX
KepyIOUHX OOYHCITIOBaIbHUX KoMIutekciB [10-17] i
HOBOTO THITY JIOJIT, sIKi MAIOTh IPOXOJKY MEKIJTbKa THCIT
METpiB Ha OJHE J0JIOTO.

[pote, anani3z miteparypuux kepen [10, 18, 19,
26], B SKHX 3all0YaTKOBAHO PO3B’SI3aHHA JIESKHUX
npoOJIeMu, TOKa3ye HENOCTaTHIA 00’eM MpOBEICHUX

JOCHI/DKEHh Yy  HAmpsIMKYy  pO3poOKH  METOIiB
iIeHTU(dIKAIil MmapaMeTpiB  MaTEeMaTHYHOI  MOJEi
nporiecy OypiHHS HA(pTOBHX 1 Ta30BUX CBEP/UIOBUH.
HeBwupimmeHoto  4acTHHOIO  3arajlibHOI  TpoOJIEeMHU
ineHTudikamii  mapaMeTpiB  MaTeMaTHYHOI MO
mporiecy OypiHHA € BCTAHOBJICHHS B3a€EMO3B’S3KiB
nmapaMmeTpiB  MaTeMaTHYHOI MOJeNIi  TEXHOJIOTiYHOTO

nporecy OypiHHS HAQTOBHX 1 Ta30BUX CBEPUIOBHH IS
e(eKTUBHOTO 1 MIBHIKOTO BHM3HAYeHHs 30ypeHb, IO
BIUIMBAIOTh Ha 00 €KT KepyBaHHs [7].

VY 3B’A3Ky 3 BHIIE HaBEJICHHWM, IIPOAaHaNi30BaHO
B32€EMO3B’SI3KM  TTapaMeTpiB  MaTeMaTHYHOI  Mojeli
TEXHOJIOTIYHOTO TIpoliecy OypiHHS CBEpAJIOBHH JUISt
e(eKTHBHOTO 1 IIBUAKOTO  PO3B’S3aHHSA  3ajadi
ineHTH}IKaIii CTOXaCTUYHO-XaOTHYHUX 30ypeHb, IO
BIUTMBAIOTh Ha OO’€KT KEpyBaHHA B Mporieci poOOTH
JI0JI0Ta Ha BUOOT CBEPATIOBUHHU.

YIOOCKOHAJEHHS  MEXaHIYHHX  XapaKTepPHCTHK
ACHHXPOHHUX JIBUTYHIB MPHUBOJY CTOJAa POTOpa OYpOBUX
YCTAaHOBOK € aKTyallbHOIO 3afadeio y 3B’S3Ky 3
HEOOXiTHICTIO CTBOPEHHS CY4aCHUX 3aco0iB
ABTOMATHYHOTO KOHTPOJIIO EHEPreTUYHUX MOKa3HUKIB
nporiecy OypiHHS HA(pTOBHX 1 Ta30BUX CBEP/UIOBUH.
Tomy HeoOXximHO po3poOuTH Taky iH(opmaniiiHy
MaTeMaTHYHy MOJIEJIb MOMEHTY JBUTYHA ITPUBOJY CTOJIa
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portopa OypoBoi yCTaHOBKH, sika Oyia O MPHIATHOIO IS
BUPIIICHHS 3a/lad aBTOMAaTUYHOTO KOHTPOJII0O MOMEHTY
Ha BaJly JIBUTYHA B pEAIbHOMY Yaci.

Jlnst BUpimIeHHs 1IMi€i 3a7adi BHKOPHUCTOBYIOTHCS
METOJI TIOPiBHSHHS, MaTEeMAaTHIHOTO 1 KOMIT IOTEPHOTO
MO/ICTTFOBaHHSL, Teopii ABTOMAaTH30BaHOTO
enekTponpuBony.  I[lopiBHSHHS  pi3HHX  QOpMyT
ampokcuMaiii 3anexxHocti M = f(s) mpoBeneHo s
npuBOIy cTojia poropa P-560 3 enekrponsurynom AKb-
114-6 GypoBoi ycraHoBkn HBO-4E, sika BuOpaHa 3rigHO
HAMOLTBIIOr0 HAaBaHTaXKEHHS [7].
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Puc. 1 — Mexaniuna xapakrepuctuka M = f(s) aist qBuryna
AKB-114-6

MexaHi4Ha XapaKTepuCTHKa Oyna moOyJoBaHa 3a
TakuMH nacrnopTHUMU JaHuMu aBuryHa AKb-114-6: Pyoy
=320 kBT; Uyon = 500 B; nyow = 980 XB™'; Liow = 455 A; p
= 3; cos f = 0,88; KK = 92,5%. HeniniiitHy yacTuHy
MEXaHIYHOI  XapaKTEePUCTHKH  PO3PAXOBAaHO  3TiTHO
CIIPOIICHOTO PIBHAHHSI MEXaHIYHOI XapakTepucTuku. Ha
puc. 1 moOynmoBaHa MexaHIYHA XapaKTEPUCTHKA IS
neuryna AKB-114-6 [8].

Jlost nmoOymoBH cyMicHOi MEXaHIYHO1
XapaKTepUCTHKH MPHUBOAY CTOJIAa POTOPA, PO3TILTHEMO
NPUBIJ 3 aCHHXPOHHUM KOPOTKO3aMKHEHHM POTOPOM.
JocmimkeHas CTaTUIHUX BIIACTUBOCTEH
CJIEKTPONPUBOIY TPOBOJMUTHCSA HA OCHOBI MOOYIOBaHOI
MEXaHIYHOI XapaKTePUCTUKU JBUTYHAa CTOJNa pPOTOpa
AKB-114-6 (1) motyxwnictio 320 kB, mapomixoBoro
nonota 111 295,3 C3-I'B 73 (2) i cymicHOT MeXaHIuHOi
xapakTepucTuky (3), sSKi HaBeIeHi Ha puc. 2 (HOpMOBaHi
XapaKTepuCTUKH enekrpoasuryna (1), momora (2) i ix
CyMicHa MexaHiYHa XapakTepuctuka (3):

M =M/M,, n=nin,,

ne M,, n, — HOMIHAIbHI MOMEHTH IBHI'YHa i

yacTtoTa obepTaHHs potopa) [7].

MexaHiuHy XapaKTepUCTHUKY IBUTYHA TIOOYIOBaHO
3a TMaCMOPTHAMH JAaHUMHU Yy BIAMOBIAHUAX OAWHHIISX,
BpaxoByI0UH, MO Uy = 560B, nyon = 980 xB™!', KKJI
=92,5%, cos f 0,88, KpaTHICTP MaKCHMAaJbHOTO
MomeHTty Ky = 2.75, xputmaHe KoB3aHHS Sy, = 0,33.

SMCHIICHHA MAaKCUMAaJIbHOTO MOMCHTY Mmax, ITyCKOBOTI'O
MMOYaTKOBOI'0O MOMCHTY Ml, KPUTUYHOT'O KOB3aHHA S.(p .
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TTokasHuk momexma dbuzyHa, M*

Puc.2 — HopmoBaHi XapakTepHCTHKH JeKTpoaBHUryHa (1),
nonota (2) i X cymicHa MexaHiuHa xapakrepuctuka (3):

[Ipore, TONOBHWI MOMEHT oOmopy 3 OOKy
HaBaHTaXXCHHsSI CTBOPIOE KOJIOHA OYpHWJIBHHX TpYO,
JIOBXKMHA SKOi TOCTIHHO 3pocTae B Tporeci OypiHHS
cBepmioBuHu. Ha puc. 3 (1 - 1=1000mM, 2 - 1 =2000m, 3 -
1 =3000Mm) y nmpyromy KBajJpaTi HaBeIEHO HOPMOBaHI
MEXaHiIuHI XapaKTePUCTUKH KOJIOHU OypuiapHUX Tpyo (1,
2, 3), a TakoX y HEpIIOMY KBaJpaTi CyMiCHa MeXaHi4Ha
Xapaktepuctuka (5) eJIeKTpoABUTYHA 1 JojioTa Ta
CyMiCHa MEXaHIYHa XapaKTEpPHCTHKa EJeKTPOABHIYHA,
JI0JI0Ta 1 KOJIOHN OypmIIbHUX TpyO moBkuHOMO 1 = 1000M
(4) 1 nosxuHoMO 1 = 3000M (6). AHaii3 BIUIMBY MOMEHTY
oropy 3 0OOKy KOJIOHH OypwiIbHUX TpyO IMoKasye, 1o i3
30UTBIIICHHAM JOBXUHHU KOJIOHH CYTTEBO 3MEHIIYETHCS
MaKCUMAaJIbHUA MOMEHT Mmax, IIYCKOBHII MOMEHT M| He
3MIHIOETBCSI. 30UMBIIYETHCS 1 KOB3aHHS, OJHOYACHO
3MEHIIYETHCS YKOPCTKICTh MEXaHIIHOT XapaKTEPUCTUKH 1
3MEHINYEThCS YacToTa OOepTaHHA pOTOpa, KPaTHICTh
MaKCHMaJIbHOTO MOMEHTY 3MEHIIYEThCS IIPU TJINOWHI

cepaioBuan 300 M i wactoti oGepranus potopa 0,8"
o Ky =1,2 [8].
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[okasHuk momeHma dbuzyna, M*
Puc. 3 — HopmoBani MexaHiuHi XapaKTEPUCTHKH KOJIOHU
OypunbHUX TPYO (1,2,3); cymicHa MeXxaHIYHA XapaKTepUCTHKA
enexrpoxasuryna (CMXE) i nornora (5); CMXE, nonota i
kostonu (1 =1000m) 6ypunsaux Tpy6 (4), CMXE, nonora i
kostonu (1 =3000m) OypunsHuX TPYO (6):

Orxe, TimoTe3a Mpo Te, IO YacToTa OOepTaHHS

EKCllepMEHTANbHO ~ BM3HAYEHO, IO  MEXaHigyHa  poTopa (ZoJoTa) 1 oOckOBa CHIA Ha J0JIOTO €

XapakTepUCTUKA J0J0Ta € HediHiiinoro. Ha cyMicHili — He3aJle)KHUMHM, He MiATBEPIUKYeThes. Llg 3anexHicTh €

MeXaHIYHIN XapaKTCPUCTHII CrocTepiraeThess  HeJiHiHHOIO. CyTTeBOIO TIepeBaroio KpHUTEPIIO
ONTHMAIBHOCTI  OypoBHMX  JOJIT €  MOXIIHBICTh
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KOHTpOJIIOBAaTH oro Ge3rmocepeqHbo B Imporeci OypiHHS
CBEpUIOBUHH. [IpM 1bOMY ONTUMAIBHUA  PEKUM
OypiHHs, sKMM BinOyBaeTbCsi 3a YMOB ampiopHOl Ta
MMOTOYHOI HEBU3HAYEHOCTI MiJ BIUIMBOM CYTTEBHX 3aBaj
(3HOC OCHAIeHHsS O0JI0Ta, BUITAJIKOBI 3MiHH (i3UKO-
MEXaHIYHUX 1 aOpa3WBHUX BIIACTUBOCTEH TipCHKUX
TIOpiJl, TOPYIIEHHS JTOCKOHAJIOT MPOMUBKH BHOOIO Ta iH.)
CIIpHUsi€ JOCATHEHHIO TaKOX MaKCHMaJIbHOI IPOXOJIKH Ha
nosioto [8].

TakuM YHHOM, HETEPEPBHUI KOHTPOJb MUTOMUX
BTpPAaT CHEpPTii, SKi MOXHA pO3MIAJATA SK MTUTOMY
EHEProEMHICTh  TIpolecy  OypiHHA  CBEpJIOBUHH,
3abe3nedye  MIATPUMAHHS  ONTUMAJIBHOTO  PEXUMY
OypiHHSI CBEp/UIOBHHU B peanbHOMY Yaci. [Ipu mepexoni
OypoBoro J0yi0Ta i3 OAHi€] OAHOPIIHOI MAayKH MOpPiT B
IHITy CIOCTEpIraeThCs 3MIHOIO BEIMYMHH THUTOMHUX
CHEpProBUTPAT W, OCKIJIBKH 3MIHIOETBCS THTOMA
€HEepProeMHICcTh Tipchkux mopin. Llefi dakT Moxke OyTH
BHKOPUCTAHWM JUIS TOMIy TEOJOTIYHOTO pOo3pi3y 3a
MTUTOMOIO EHEPTOEMHICTIO PYHHYBaHHS TiPCHKHUX TOPiJIL.

IIpote, mIs BH3HAYCHHSA BEIMYUHH MTUTOMHUX
€HEeproBUTpaT W  IHTErpoBaHOI  CHCTEMH  CIiJ
BpaxoBYBaTH, II[0 TTapaMeTpam, siKi BXOISATh Y BHpa3 JUIs
W, BJIACTHBA HEBU3HAYCHICTD, JDKEpeIaMu SKoi € [8]:

1) cyTTeBI BiIXMJICHHS IOTOYHHUX 3HAYCHb OCHOBOL
CHJIM Ha JI0JIOTO, YaCTOTH OOEpTaHHs J0JI0Ta i MOMEHTY
Ha JI0JIOTI BiJl cepeaHiX 3HaUCHb;

2) xnacudikamis-ineHTudikamis HETiHIHHOTO 1
CTOXaCTHYHOTO XapaKTepy 3MiHM MEXaHI9HOI MBUIKOCTI
OypiHHS B 4aci;

3) HemocTaTHA e(EKTUBHICTh OYHIICHHS BHOOIO
CBEPUIOBMHH BiJ] IIaMYy;;

4) KOJMBaHHSA TEMIIEPaTypH B 30HI KOHTAKTiB
3yOIIiB MIAPOIIKH 3 TiIPCHKOIO TOPOJIOIO;

5) HeniHIMHUKA XapakTep 3HOLICHHS OCHAIICHHS 1
OTIOp J10JI0Ta B Ipolieci OypiHHS;

6) 3HOC 70JIOTA 32 [iaMeTpoM;

7) BXiz 10JI0Ta B 30HHU 3 aHOMAJILHUMH I1J1aCTOBUMH
THCKaMU;

8) BincyTtHicTh iHGopMarttii mpo KK/ nomnora, sxuit
3aJI€)KUTH BiJ OCHOBOI CHJM Ha JOJIOTO, BJIACTHBOCTEH
OypoBoro po3umHy (TYCTHHH, B‘S3KOCTi, BOJIOBiimadi,
MMOKa3HUKIB (inbTpamii, KOHIEHTpaIii TBepAoi ¢a3u i
T.I1.), 3HOLIEHHSI OIIOp, OCHAIIEHHS J0JIOTa, & TAKOXK BiX
3MiH YMOB OypiHHS Ha BUOOT CBEPUIOBHHH.

BincytHicth  MeTomiB i 3aco0iB  TOTOYHOI
iHpopMarii mpo BIACTHBOCTI MOPIA 1 MPO TEXHIYHMI
CTaH JOJIOTa I 4ac poOOTH HE J03BOJISIE TIIMOOKO
BUBYMTH ILeH mporec. Y TOW Ke dYac eMITipHUIHi
3aJIeXKHOCTI, OfepkaHi Ha 0asi CTaTUCTHYHOI OOpOOKH
AaHUX, HETOYHI BHACIIIOK KOMIUIEKCHOTO BIUIUBY
KepyBaIbHUX il 1 (i3nKo-MeXaHIYHUX BIACTHBOCTEH
mopoau. ToMy TpakTHYHUH 1HTEpPEeC NPEICTABISIIOTH
IHTETpaJIbHI ~ OIIHKK  BIACTHBOCTEH  KOMIUIEKCHUX
3aKOJIbMAaTOBAHUX CBEPJUIOBUH PI3HOBHIIB TipCHKUX
mopix [7].

[Turoma BuTpaTa eHeprii iHpopMaTHBHO 3B’s3aHa 3
TaKAMHU BJACTUBOCTSMH TipCBKHX TMOpPiA SK TYCTHHA,
MIOPHUCTICTh, NPOHUKHICTB, TBEPAICTH, OypUMICTb [6] 1

3pocTae i3 30UTbIICHHSIM TMOWHU H cBepmioBUHM i
3HOCY ponoTa. TumoBmit rpadik 3anexHocti w (H)
HaBeJIeHO Ha puc. 4 [87].
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Puc. 4 — I'padik 3aneKHOCTI BEIMYUHHU MMHTOMHUX
CHEPrOBUTPAT W BiJ TIMOMHU CBEPAJIOBHHU

Skmo 1M TeHIOEHIS MOPYIIYeThes y  Oik
3MCHIIICHHS IMOKa3HUKa W, TO I CBIIYUTH PO BXiJ
JOJI0Ta B 30HY 3 aHOMAllbHO-BUCOKHM IUIACTOBHM
tuckoMm (H2 — H3).

KoHTpoib MHTOMHX BHUTpAT e€HEprii w CIpuse
PO3B’SI3aHHIO TaKHX BAXKIMBUX T'€OJIOrO-TEXHOJOTIYHUX
3a7a4 K BUSABJICHHS MeEX TIUIACTIB TIPCHKUX TOPIiJ,
BU3HAYCHHS KOJCKTOPCHKHX BIIACTHBOCTEW IUIACTIB,
OIIHKK e()EeKTUBHOCTI POOOTH [IOJIT, ONTHMIi3allis
npouecy OypiHHS 32 KPUTEPIEM ONTHMAIBLHOCTI OYpPOBHX
momit. Ilepexim monoTa i3 OAHOTO IUIACTA B IHIIHA
CYMPOBOJUKYEThCS CTYMIHYATOI 3MIHOIO TMOKAa3HHUKA W,
sIKa BUKJIMKAHA HEOJHOPIMHICTIO T'€OJIOTIYHOTO PO3pi3y
0 €HEePTOEMHOCTI TipChKUX Topif [7].

Omxe, TimoTe3a Mpo Te, IO YacToTa OOepTaHHS
poropa (monora) i oOchOBa cWia Ha J0JOTO €
HE3aJIe)KHUMH, HE MiITBEPIKYETCSL.

w=(0,001-n-M,+F,)/V-D*  («Br rom)m’

s 3anmexHICTh € HEeNiHIHHOK — piBHSAHHA [8] €
MATEeMAaTHYHOIO MOJICJUTI0 IMMTOMHX BHTPAT CHEPTii 5K
IHTETpaJbHOI KOHTPOJIBOBAHOI OINHKKA BJIACTHBOCTCH
TipCBKUX TMOPix HAa BHOOT CBEPIJIOBHHU, SIKa MOXE OYTH
BUKOPHCTaHA Il aBTOMAaTH30BAHOTO KOHTPOJIO ILOTO
nmapaMmeTpy, a TaKOXX OI[IHIOBATH BJIACTHBOCTI TOpiJ B
peabHOMY dYaci 1 3AiMCHIOBAaTH MOHITOPUHT BHUTpAT
eHeprii Ha OypiHHA Ha(QTOBUX 1 TA30BUX CBEP/JIOBHH.

Iepen moyaTKOM MOHTaXy, J0 YCTAaHOBKH paM i
0aJoK HEOoOXiTHO MEepeKOHATUCSI Yy BIANOBITHOCTI HOTrO
TEXHIYHIM yMOBaM Ta pO3MipaM, YKa3aHUM Yy
KpecieHHsX. Pamu it 6anku NOBMHHI OyTH BCTaHOBJIEHI B
CTPOTi  BIANMOBIOHOCTI 13 3aJaHUMHM  PO3MipamH,
NpUB'sI3aHi 10 LEHTPY CBEPAJIOBUHHU 3 TOYHICTIO 110 + 50
MM, BHUBIpEHI 3a piBHEM Y MOJOBKHBOMY 1 IMOTIEPEIHOMY
HampsMax 3 TOYHICTIO 10 1 MM Ha 1 M.

KoyxeH KOMIUIEKT maciB, 3B'I3aHUX B OJMH ITAKET,
CIiI HAASATATH Ha CIUIBLHO MPAIIOIOYi IMIKIBU, OCKUIBKH
MIPY BiJIIPaBJICHHI 3aMOBHHKOBI IMacH TiIOUPAIOTHCS 3a
JIOBKMHOIO BiJIIOBITHO /10 3aJ]aHUX TEXHIYHUX YMOB.
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Haii6inpma pisHHIS  po3MipiB (32 JOBXHHOIO)
KOMIUIEKTY CITUTFHO NPALIOI0YNX TaciB 3aBIOBXKH 5600
MM HE TOBHMHHA NEpEBUINYBaTH 15 MM, a Juis macis
3aBaoBxkKkH 12000 i 10000 MM — 25 Mm. s HagsraHHS
nmaciB HeoOXimHo 3HATH MydTy IIM 500, BuUiHATH
KOHIYHI ITUQTH, BiI'€THATH KOPIYCH KOPIHHHUX
MJIMMIOHAKIB BiJ CTIHOK, 3a JOIIOMOIOI0 KOHCOJIBHO-
MMOBOPOTHOTO KpaHa MiTHATH TPAHCMICiI0O HA BUCOTY, IIIO
3a0e3mneuye 3akiia] KIMHOBUX IaciB, i 3aBECTH IIACH.
[Ticns HamsTaHHS KIWHOBUX ITACIB MOTPIOHO BCTAHOBUTH
HAa Miclle Ta YKPINHUTH TiIIIMITHUKA, BCTABUBIIH
mrudTtr. [licns HagsIraHHs NaciB MK KOJIHYACTHM
BAJIOM 1 IPUBIAHUM BaJlOM PEAYKTOpa, MK BEICHUM
BAJIOM peNyKTOopa ¥ TPaHCMICIIMHM, a TaKoX MK
CEeKLISIMH TPAHCMICIH HEOOXIJHO TPOBECTH IEPEBIPKY
IEHTPYBaHHSA BCiX BaliB. LleHTpyBaHHS 3BOAMTHCS IO
BUMIPIOBaHHS PaJialbHUX 1 OCHOBUX IPOMIKKIB MiX
CTPUIKAMH HPUCTOCYBaHb, YCTAHOBJICHHX Ha BajlaX, IO
MePeBipAIOThCs. Pi3HUIST TPOMDKKIB MK CTpiIKamMu
MPUCTOCYBaHbh TPH TIOBOPOTI BB €JIEKTPOJBHTYHA i
penykropa Ha 90 i 180° He moBuHHa nepeBunryBatu 0,5
MM, a pemTH BaiiB — 0,8 MM. Y pasi nepeBHIIEHHS HOTO
JIONYCKY HEOOXiJHO IpPOBECTH NEPELEHTPYBAaHHS, SKE
MOBHHCH BUKOHYBATH MEPCOHAN, KU Ma€ MPaKTHIHUA
JIOCBIJ] ICHTPYBaHHS BaIiB.

Jesiki MOKIHBOCTI raxy3eBoi XiMiuHol iH:KkeHepil
3a MPUKJIAJAMM JOCJIIKeHHsSI: CWIOBI TPHUBOAH i
HACOCH HEOOXiTHO BCTAHOBIIOBATH TIPU JOTPUMaHHI
HACTYITHUX YMOB: 1) oci CTpyMeHIiB KIMHOIIACOBUX
IKiBiB TTOBWHHI JIGKATH B OJHIN TUIOIINHI, TapayeIbHUi
3CYB OJIHi€i TUIONMIMHM TIOAO iHIIOI JOMYCKAEThCS HE
OinbIe HiXK 2 MM. 2) 0Ci TPaHCMICIHHHX BajiB CHIIOBHUX
arperatiB 1 HacociB TOBHHHI OyTW HapajebHi,
BiIXwieHHS He Oinpmie Hik | MM Ha 1 M moBxuHH, 3)
KJIMHOBI ITacH ITOBMHHI MaTH HOPMAaJIbHUH ITOTIEpeaHii
Hatar. [lpyw HeZOTpUMaHHI IIMX YMOB KIHHOIMACOBI
mepeayi MpamroBaTUMYTh He3aMoBUTbHO. [lacu, maroun
HEpIBHOMIPHMH HATsT, 30iraTUMYTh 31 CBOIX CTPYMEHIB,
OyayTh UIIBHUAKO 3HOIIYBATHCS, CTBOPIOBATH OCBHOBI
HAaBaHTaXXCHHS Ha MiAMWAMHUAKA TPAHCMICIHHUX BaliB i
Ha KpIiIUICHHS IIKiBa OypOBOTO Hacoca, MO0 MOXe
MIPU3BECTH JI0 aBapii.

IlepeBipky  mepemad  ciiy  BECTH  IUITXOM
MPUKIAJCHHS IO TOPIIB IIKIBIB HATATHYTOI CTPYHH, SKa
MOBHHHA 0€3 MEePETHHIB TOPKATUCS B ABOX JliaMETPAILHO
MPOTHJICKHUX MICIIX TOPHS KOXHOTO mKiBa. Ilepen
MEPEBIPKOI0 KIIMHOMACOBUX Ieperady HEOOXITHO 3MipsTH
TOBUIMHY  KpalWHIX  TpeOeHIB  CTPyMKIB  IIKIiBiB
TPaHCMICIH, 110 BUBIPSIOTHCS, 1 PI3HUIIO BUMIPIOBaHb
ypaxyBaTH TpHU MepeBipmi. Mk CTPYHOIO H ILIOIIHHOIO
TOPIS IOTMYCKAEThCS MPOCBIT ¥ Mexkax | mm. KoHTpomb
HATATHEHHS T1aCiB 3MIIHCHIOETHCS 32 JOTTOMOTOI0 BAaHTAXKY
Baroro 10 Kr, miABIMIEHOTO IO CEPEeIUHU MPOJLOTY Iaca,
i JepeB'sTHOl  JTHIHAKK Ta XapaKTePU3YETHCS
MaKCHUMaJbHOIO BEIMYMHOIO IporuHaHHi. [lacw, He
BXKHMBaHi, TIOBUHHI MAaTHU TMPU HOPMAIEHOMY HATATHCHHI
BU3HAYCHUIH IIPOTHMH: TPAHCMICIHHI TacH 3aBJIOBXKKH
5600 MM y Mexax 65-75 MM, macu NpHBOJA HACOCIB
3aBaoBxku 10000 1 12000 mMm Bigmosigao 130-140 M.

EnexTponBuryHu mepeBaXHO MOHTYIOThCS —Ha
OMHI paMi 3 BHUKOHaBYNM MEXaHI3MOM. Ban
CJIEKTPOJBUIYHA IIGHTPYETHCS MO BEACHOMY Baiy
MeXaHi3My, 10 SKOTO BiH mepenae obepranHsa. Ha pamax
CTICKTPOABUTYHU KPITUIATHCS OOITaMH.

B ycraHoBKax 3 TpPYyNOBHM IIPHUBOJOM CIOYATKY
MOHTY€TBCS JIAHITIOTOBUI PEIYKTOp, 1 BIH IEHTPYETHCS 3
BEJIEHUM BajJlOM KOpOOKH Tiepenad JeOiKu, a TMOTIiM —
cHioBI  arperath. B OUIBIIOCTI  YCTAaHOBOK  MiXk
PEAYKTOPOM 1 KOPOOKOFO mepead nepeadaveHi KapIaHHi
Bayu. CHJIOBI arperaTv TpynoBOro MPUBOa MOHTYIOTECS
Ha 3arajbHid pami W KOXHHUI arperatr LEHTPYETHCS IO
BEAy4yOMy Bally JIaHIIOTOBOTO penykropa. B ycix
YCTaHOBKaxX MiX CHJIOBUM arperatoM Ta peayKTOpOM €
kapnaanHi Banu i [ITIM. O6ix i mkiB IITIM nocamxeni
Ha BEJCHWI BaJl JIAHIIOTOBOTO peayKTopa: o0im —
HEPYXOMO, a MIKIB — Ha miamumnaukax. LIkiB mypT i
TypOOTpaHC(HOPMATOpP CHIIOBOTO arperary 3’€IHYIOThCS
KapJIaHHUM BajJoOM. YBEICHHS KapAaHHUX BaliB B
TpaHcMicito BY 3 JaHIIOTOBHM pEayKTOpPOM 3HAYHO
CIpOINye TX MOHTaX, OCKUIBKM KapJaHHa Iieperada
BAMAara€ MCHII TOYHOTO IICHTPYBaHHS MEXaHI3MiB i
arperaris. [lepekic kappaHHHX BaliB y TpaHcMicisx BY 3
JIAHIIOTOBUM PEIyKTOPOM JIOIYCKAeThCst 10 85 MM Ha 1
M JIOBXKHHH Baja. [ OpH3OHTANBHICTh JAHI[IOTOBOTO
penykTopa 1 CHJIOBHX arperariB IepeBipsSeThCs 3a
piBHEM, i BOHA JOCATAETHCSI BCTAHOBIEHHSIM IPOKIIAJOK
MiK paMamMu. TTicis IbOTO KPITUIATHCS BCi 3’ € THAHHS.

Ticns 3aKiHYCHHS MOHTaXY HE0OXiaHO
MiArOTYBaTH MEXaHi3MH JI0 BUMIPOOYBAaHHS BXOJIOCTY 0e3
HaBaHTaxeHHs. [lepen BUNpoOyBaHHSAM Tpeba 3BEpPHYTH
Cepiio3Hy yBary Ha MiATOTOBKY JO pOOOTH MiqIIATTHAKIB
1 TpaHCMICili, NOHMXYIOUMX PEIYKTOpiB Ta KOPOOKH
mBHAKOCTEH. 31  BCIX  IPALIOIOYMX  [OBEPXOHb
MiAIMIAIHAKIB 1 3y0YacTWX 3adeIuieHb IOBHHHI OyTH
3HATI KOHCEPBYIOUI TOKPUTTS. 3a3BHYail KOHCEpBaIlis
MiANIUITHAKIB Ta 3y09YacTUX 3a4eIUICHb MPOBOIUTHCS
T'YCTUM MacTHJIOM, SIKE CaMo TI0 co0l € 3MallyBaJbHUM
MarepiaioM, TOMy TOBHICTIO BUAAJATH 11 epes] MyCcKOM
He MoTpiOHO. JIOBrOBIUHICTE 1 Tpale3qaTHICTh MPHUBOJA
OypOBOi YCTaHOBKH 3aJIC)KHUTh BiJi BYACHOTO 3MAICHHS
MOBEPXOHb TEPTA 1 Bil MNPaBWIBHO BUOPaHUX
3MallyBaJIbHAX MaTepiaiiB.

[IpencraBneni NpUKJIAAW TEXHIYHOI HPOMO3MLIT
JIO3BOJISIIOTH oOrpyHTYBaTH JIOLUIBHICTH Ta
€KOHOMIYHY €()eKTHBHICTh BBEICHHS 3alpOIOHOBAHUX
TEXHIYHUX PIMICHbh 3 MOJEpHI3aIlii 3aKOJIbMaTOBAHUX
OypoBUX YCTaHOBOK 3 METOI0 YAOCKOHAJCHHS IX
KOHCTPYKIii, 00IpyHTYBaHHS il TEXHIYHOI JOUIIBHOCTI.

CyThb TEXHIYHOTO pilleHHS 3 MOJAEpHi3alii
MTHEBMATHYHUAX KIMHIB pOTOpa MOJATaE y TOMY, IO
MOPIBHSIHO 13 aHAJIOTOM Yy MOJEPHI30BaHUX KIIMHAX
poTopa 3aTHCKad Beaydoi TpyOm 3abe3medeHuit
OYHIITyBaueM BeAy4doi TPYOH 1 KpHIIIKOIO, TIOBOPOTHI
BCTaBKM B KyTaxX 3aTHCKada BeAYyYOi TpyOW OCHAIIEHi
BEPXHIMH 1 HIDKHIMH 0OMeEXyBadaMH IIOBOPOTY 1
BHIIA/IaHHS BCEPEIUHY, ITiJ] TOBOPOTHIUMH BCTaBKAMHU
Ha KIHISX HIKHBOTO TOPI KOPIyCy 3aTHCKada
BCTAaHOBJICHI KOHYCHI NPUBOIHI HaJbIli, OUMIIyBaq
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Beaydoi TpyOM po3MilleHWH HaJ TOBOPOTHUMH
BCTaBKaM¥ B kpumii. [IporoHoBaHOI0 MozaepHizali€o
BUPIIIYETHCSI 3aBAAHHS CTBOPCHHSA MPUCTPOIO IS
3aXOTUIeHHsT TPyO B poTOpi OypoBOi YCTaHOBKH, SKE
BHKIIIOUMIO O mepenavdy BEIHKHUX KPYTHHX MOMEHTIB,
Io3BOMIIO O TepemaBaTH KPYTHHH MOMEHT TIpU
BIIXWJIGHHI BiJl CIIBBICHOCTI Bemydoi TpyoW i
MIPOXiHOTO OTBOPY poOTOpa, 3abe3meuyBayio O CHIIOBE
LEHTPYBaHHS 3aTHCKada 3 BEAyUOI0 TPYOOI0 KIMHAMH
MIPYU HECHIBBICHOCTI KJIMHA 1 MOTJIMOJICHHS IMiJ{ KJIUH B
3aTUCKadi BeAy4oi TpyOH, 3abe3meumyio O 3HWKCHHS
KOHTAaKTHOTO THCKY MIX 3aTHCKa4eM 1 BEIy4OIO
TpyOOI0, a TaKoX OYMIIECHHS 30BHIIIHBOI ITOBEPXHI
Bexydoi TpyOom mpm Buxoni ii i3 cBepmioBuHH. [Ipm
BIIPOBAPKCHHI  3aIIPONIOHOBAHOTO  MOJEPHI30BAaHOTO
OypoBOTO pOTOpa EKOHOMIYHHH e(eKT CKIaJaTHMe
86,1 TuC. TpH., MO0 CBIAYUTH TMPO JOUITLHICTH
3aIPOMOHOBAHOTO BIOCKOHAICHHS.

[IpoBeneHo aHali3 B3a€MO3B'S3KIB OCHOBOI CHIIH
Ha JIOJIOTO 3 YAaCTOTOIO HOro 00epTaHHs, 110 TO3BOIUIIO
BCTAaHOBUTH HEINIHIHHO-CMIAAA0UMil  XapakTep i€l
3aJ@KHOCTI 1 BpaxyBaTH If0 3aKOHOMIPHICTb B
MaTeMaTU4HIi Mozeni mponecy OypiHHS HadTOBHUX 1
ra3oBux cBepmIioBHH. OTxe, rimore3a mHpo Te, IIO
4acToTa 00epTaHHs JI0J0Ta 1 OChOBA CHJIA HA J0JIOTO €
He3aJIe)KHUMH  HE  MiATBEpUKyeThes. I[loOymoBaHO
CyMiCHY MEXaHI4Hy XapaKTepUCTHKY €JICKTPOJBHUTYHA,
JIOJIOTA 1 KOJIOHW OypUIIBbHUX TPyO Pi3HOI MOBXKHHH, a
TaKOX BJIOCKOHAJICHO HEJiHIIHY MaTeMaTHIHy MOJEIb
ACHHXPOHHOTO JBHTYHa TNPHBOJA CTOJIA POTOpA, sKa
OTHCY€ 3B’A30K MK MOTOYHMM 3HAYCHHSM KOB3aHHSI
Ta MOMEHTOM JBUTYHa. lle 103BOsIE BUKOpUCTATH 11 B
cucreMax L[OTO MOHITOPHUHTY. Po3pobneno
MaTeMaTUYHy MOJENb JUIS BH3HAYCHHS ITHTOMHUX
BUTpaT eHeprii Ha OYpiHHS CBEpIJIOBHH, SKa MOXE
OyTM  BHKOpHCTaHa JUIi  CTBOPCHHA  3aco0iB
aBTOMAaTH30BAHOTO KOHTPOIIIO IIOTO TTapaMeTpy.

[IpoBeneni PO3paxyHKu npare31aTHocTi”
MiATBEPDKYIOTh €(DEKTUBHICTh TEXHIYHOTO PIlllCHHS 3
MOJIepHi3allii MMHEeBMAaTHYHUX KJIMHIB pOTOpa, T. SK
OoTpuMaHi  KoeQillieHTH 3amacy MiIHOCTI  OUIbIIi
nomyctumux [1-5].

BuCcHOBKM Ta  mepcHeKTHBH
PO3BUTKY  iepapxii  KOMILIEKCHHX
IHHOBANIfHOT O OCTiIFKEeHHS.

Ipencrapneni MO>KJIMBOCTI
IHHOBAIlIHHOTO  JTOCII/DKCHHS, SKi MOXYTh OyTH
3aCTOCOBaHi  JJIsl  PI3HOBHIIB  raiy3ed  XiMigHOI
TEXHOJIOTIT 3 YpaxyBaHHSIM pPO3BHUTKY €BpOMEHCHKOL
®Depneparntii Ximiunoi Imkenepii. OCHOBHOIO METOIO
IISTBHOCTI  TPOMAJChKOi  opramizarmii  «YkpaiHChKa
acorriamist XiMigHOT Ta Xap4oBoi iHKEHEPii» € BUPIICHHS
MUTaHb PO3BUTKY XIMIYHOI Ta XapuoBOI1 MPOMHUCIOBOCTI
Ta cmiBmpani 3 €Bponeiicbkoio Deneparticro XiMidHOT
Imkenepii, ydJacTh Ta oprasizamis YKpaiHCBKHX Ta
MIiKHapOAHMX HayKOBHUX KOH(QEpEeHIH, ceMiHapiB,
CUMITO31yMiB, OOMIH HAYKOBHMH JOCSTHEHHSMH, OpraHi-
3aIlisl BUCTaBOK, EKCKYPCIHHMX Bi[BIlyBaHb HAYKOBHX
miHHOCTeH wieHiB Opranizamii Ta in. [12-27].

nmoaaJabIIoro
CKJIAJ0BHUX

KOMIIJICKCHOT'O

Bennke 3HaueHHs y BHpimeHHI wHiel mpobiemu
BiJIBOJTUTHCS IMiITOTOBIII BiIITOBITHOI HAYKOBO-TEXHIYHOT
JiTepaTypu, IO MOSCHIOE CXEMY Ta JIOTIKY MPUAHATTS
KOHCTPYKTOPCHKMX Ta TEXHOJIOTIYHUX pillleHb 3a
MpUKJIagaMyd  eTamiB  iX  BuUKoHaHHA.  [lomasbrmi
TEXHOJIOTIYHI PillleHHS MOXXYTh 1 MIOBUHHI 3MIHIOBATHUCS
Ta KOPHUTYBATHCh y XOJi iX 3iHCHEHHS HAa BUKOHABYil
(azi mpoBamkenHs [1-5].

[IBUAKUME TEeMIIaMH DPO3BHUBAETHCS KOMITIOTEPHE
MPOCKTYBAaHHs TEXHOJIOTIYHUX IPOIIECIB i CUCTEM, ajic B
001acTi KOMII'FOTEPHOTO MPOCKTYBAHHS 3aTHIIAETHCS e
OaraTo HE  BHpINICHUX MNUTAHb.  CIELiaNiCTaM-
MPOCKTYBAIBHUKAM HEOOXITHO, TEepIl 3a Bce, Mi3HATH
JIOTIKY TPUIHSITTS TEXHOJIOTIYHHUX PilllcHb, TPEACTABUTH
TPYIHOIII Ta aJbTEPHATHBH BHOOPY palliOHAIBHUX
pitmenp 3 Oe3nmivi MOXIMBUX. lle M03BOMUTH iM OiLIBII
PEANTICTUIHO CTAaBUTHUCS J0 PE3YJbTATIB Ta MOKIMBOCTEH
KOMIT'IOTEPHOTO TPOEKTYBaHHS Ta MPOTPAMyBaHHSA, SKE
HalJacTile BHKOHYEThCS B PEXKUMI Jajlory Mix
JIOAMHOI0 Ta KOMI'IOTEpOM. Y HaHOMY JOCHIDKEHHI
MPOBEJICHO aHaji3 B3aEMO3B'SI3KIB OCHOBOI CHJIM Ha
JIOJIOTO 3 YacTOTOK HOTOo OOCpTaHHS, L0 JTO3BOJMIO
BCTAaHOBUTH  HEJIHIHHO-CHANAIOYMi  XapakTep  wi€l
3aJeXKHOCTI 1 BpaxyBaTH If0 3aKOHOMIpDHICTH B
MaTeMaTH4Hii Mojeni mpounecy OypiHHS HaTOBUX 1
ra3oBux cBepmioBuH. OTXe, TiNoTe3a Mpo Te, IO
yacToTa O0EpTaHHS [OJIOTA i OChOBAa CHJIAa HA JOJIOTO €
HE3aJIe)KHUMH HE TiATBEPIKYETHCA.

[ToOynoBaHO CyMiCHY MeXaHIYHY XapaKTEPUCTHKY
€JICKTPOJABUTYHA, JOJIOTa 1 KOJOHHM OYpPWILHUX TPYyO
pi3HOT JOBXMHH, a TaKOX BJOCKOHAJICHO HENHIHHY
MaTeMaTHYHy MOJENb aCHHXPOHHOTO JBHUTYHA IPHBOAA
CTOJa pOTOpa, SKA ONUCYE 3B’S30K MK TOTOYHHM
3HAYCHHSAM KOB3aHHS Ta MOMCHTOM JBuryHa. lle
JI0O3BOJIIE ~ BUKOpPUCTaTH il B  CHCTEMax IbOrO
MOHITOPUHTY. P03p00JCHO MaTeMaTH4Hy MOJCNb JUIS
BU3HAYCHHS TUTOMHMX BHUTpaT eHeprii Ha OypiHHA
CBCP/UIOBHH, sKa MOXE OYyTH BHKOpHCTaHa JUIs
CTBOpPEHHS 3aC00IB aBTOMATH30BAHOT'O KOHTPOJIO IIHOTO
napameTpy.

IIpencraBneni MOKIIUBOCTI KOMIUTIEKCHOTO
IHHOBAITIHHOTO JOCHIKEHHSI MOXYTh OyTH 3aCTOCOBaHI

JUISL  PI3HOBHIIB Tajdy3ed Cy4acHOi IiHXKeHepii 3
ypaxyBaHHSAM  DPO3BUTKY  IISUIBHOCTI  I'POMaJICHKOI
opranizauii «YkpaiHcbka acowiamis  XiMi4HOI Ta
XapuoBoi iHKeHepii» (MpeacTaBHUITBO Ha Kadeapi
ITITA HTY «XIIl») — momyk Ta HayKoBe

OOIpYHTYBaHHSI paLiOHAIPHUX HapaMeTpiB IpPOLECiB
ximiuHoOT imkenepii [18-33].
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O. I. PELYPENKO, V. M. SAVYK, S. 1. BUKHKALO, O. O. AHEICHEVA

MATHEMATICAL MODELS OF THE INTEGRATED RESEARCH OF THE DRILLING RIG IN
EXAMPLES OF WELL PRODUCTIVITY RESTORATION

The materials of the article consider examples of opportunities for determining the goals of integrated research of
clogged drilling rigs. The reasons for the decrease in permeability, which occurs during the construction and operation
of the well, are analyzed. The reasons for the decrease in the permeability of the bottom-hole zone of reservoir rocks,
which occur in the process of drilling, cementing, secondary opening and development of wells, have been
determined. The main principles of development, analysis and implementation of recovery processes using modern
highly effective science-based technologies, for example, synergistic processes with hard-to-extract oil reserves, were
studied as a criterion for evaluating the effectiveness of integrated research. Integrated studies are defined as from
types of classification-identification analysis, general concepts and requirements to types of methodology for
determining quality indicators and their evaluation through the selection of analysis algorithms and calculations at
various stages of production. The analysis of mathematical models of improving the quality of integrated drilling rig
research due to the use of new working agents and technology improvement was carried out.

Key words: mathematical models, synergistic processes, well productivity, formation near-off zone, chemical
methods, pollution.
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E. A. CHERNUSHENKO, I. R. KOLESNIKOV

DETERMINATION OF THE RISKS OF ADVERSE IMPACT ON THE POPULATION OF NITRATES
IN PLANT PRODUCTS GROWN IN THE TERRITORY OF THE NORTHERN INGULETSK MINING AND
PROCESSING COMPLEX

An important task in the field of food safety expertise is to ensure the quality of plant materials and the production of safe food
products. Conducting research on the content of nitrates in plant products of local production is especially relevant in industrial
regions. Many studies by scientists on the effects of nitrates and nitrites on humans prove that they are one of the sources of threat to
human health. Comparative characteristics of the nitrate content in plant products sold on the market and in stores are given. The
nitrate content exceeds the MAC in early potatoes, which were bought at the market, and early tomatoes. Long-term nitrate load, even
in small doses, is one of the important toxic risk factors for public health, reduces the body's resistance. The research involved samples
of locally produced agricultural crops grown in the area near the enterprises of the Northern and Ingulets Mining and Processing
Plants. The levels of nitrate content in the main types of plant-based food products were determined, the risks of adverse effects of
controlled nitrates supplied by plant products were calculated, which confirmed the need for continuous monitoring of food raw
material safety. Food products were ranked by their contribution to the overall exposure value. Cabbage and potatoes have the highest
nitrate load on the region's residents, mg per day. The HQ values were less than one. The paper presents the main ways to reduce
nitrate content in plant products.

Key words. Food safety, nitrates, risk assessment, safety of plant raw materials, food expertise, methods for determining
nitrates.

INTRODUCTION

The intensive development of agriculture, the use of
nitrogen-containing fertilizers, and the irrigation of crops
with water polluted by industrial effluents have led to the
accumulation of nitrates in plant material and have had a
negative impact on human health. The Kryvyi Rih iron ore
basin is one of the main mining centers of Ukraine, located
within the Dnipropetrovsk region. The development of
enterprises in the mining and metallurgical complex has
caused a significant man-made load on the basins of the
Ingulets and Saksagan rivers, which have become
receivers of wastewater discharges.

The waters of these rivers are used for irrigating
agricultural land (Fig. 1).

The main mass of nitrates (70-80% of the daily
intake) enters the human body through plant products
(vegetables and leafy greens). Small amounts of nitrates
are ingested with fruits, berries, dairy and meat products,
and drinking water. Therefore, it is currently relevant to
conduct research on the nitrate content in locally produced
vegetables (potatoes, carrots, cucumbers, cabbage,
tomatoes, onions). This is due to the irrational use of
fertilizers, which increases the level of nitrates in the soil
and plants [1-5].

Nitrates are a necessary component of nitrogenous
plant nutrition. Nitrogen, entering the plant in the form of
nitrate ions, undergoes complex transformations, reducing
nitrogen from an oxidation state of +5 to -3 [6—8]. Features
of nitrogen metabolism in plants:

NOs' — NOz' — (HNO)z — NHzOH — NH; —
— Imino acid — Amino acid

The first stage:

Nitrate

NO; + HAII®(H) + 2e “2%% NO,” +HAJID" + H.0
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Nitrite

NO;+6FD(restored)+8H+6e reductases

Nitrite

reductases NH4++6FD(OXidized) +2H,0
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Fig. 1 — Geological and hydrogeological section
on the territory of the Northern GZK
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In order to control the chemical composition of water
in rivers

Saksagan and Ingulets researchers proposed a
permanent hydrochemical model of Kryvbas water
bodies:

1) organization of the hydrochemical monitoring
system;

2) analysis of the main trends of changes in the
content of the main ions in the water of water bodies;

3) assessment of the development of the main
hydrochemical processes;

4) forecast of stabilization of the chemical
composition of water and

analysis of the obtained results;

5) development and  implementation  of
environmental protection measures.

The absorption of nitrates by plants occurs through a
number of stages. First stage Nitrates are reduced to
nitrites through the enzymatic action of nitratereductase.
Nitrite is then reduced to ammonia by nitrite reductase.
Third stage The resulting ammonia is quickly incorporated
into glutamic acid under the action of glutamine
synthetase, into aspartic acid, alanine. Therefore, plants
urgently need the addition of nitrate fertilizers to the soil.
However, excess nitrates accumulate in plants and have a
negative effect on humans.

The toxic effect of nitrates on the human body is
associated with the formation of nitrite, ammonia, and
hydroxylamine reduction products that occur under the
action of enzymes. The nitrites formed react with
secondary amines to form carcinogenic nitrosamines.

Nitrates also oxidize the divalent iron of hemoglobin
into trivalent iron with the formation of methemoglobin,
which is unable to transport oxygen to the tissues.

[H] RNH, Amines
NO;5 NOy RNH-NO
Blood Nitrosamines
hemoglobin Carcinogens
Dizziness Methemoglobin
shortness of
breath, death from
suffocatin Cancer

Large doses of nitrates cause shortness of breath,
diarrhea, nausea, and palpitations. Long-term exposure to
nitrates leads to allergies, metabolic and nervous system
disorders [9-11].

Objet, subject and methods of research

The objects of the study were vegetables taken in the
spring and autumn periods, purchased in a store and on the
market from a private owner, which were grown with the
use of irrigation with water from the reservoirs of the
adjacent territories of the Northern and Ingulets GZK.

Nitrates were determined by methods by the
ionometric method according to DSTU 4948:2008. The
essence of the quantitative ionometric method consists in
the determination of nitrates from the analyzed material

with a solution of alumakalium alums and the subsequent
measurement of the concentration of nitrates in the hood
with an ion-selective electrode.

The exposure was calculated according to the
formula:

Exp = zéil(cixmi)’
BW

where Exp is the contaminant exposure value, mg/kg of
body weight/day;
Ci — the content of the contaminant in the ith product,
mg/kg;
Mi — consumption of the ith product, kg/day;
BW — human body weight, kg; N is the total number of
products included in the study.

The contribution of each group of food products to
the total value of exposure to the contaminant was
calculated:

. (CixMy)
Contr i SN oy
where Contr i is the contribution of the i-product to the
total exposure value; Ci — the content of the contaminant
in the ith product, mg/kg; Mi — consumption of the ith
product, kg/day.

The risk of developing non-carcinogenic effects was
assessed through the calculation of hazard ratios (HQ).
The calculation of HQ was carried out taking into account
the average dose according to the formula:

Exp
HQ - Ea
Exp — value of contaminant exposure by average content,
mg/kg of body weight/day; PDD — permissible daily dose
of contaminant intake with food products, mg/kg;

Values of non-carcinogenic risk were estimated as a
negligible risk of developing toxic effects — at HQ <1.0,
high — at HQ >1.0 [12].

A social survey (interview) of the population of
Shevchenkivske, Andriivaka and Zavyalivka villages was
conducted regarding the use of agricultural products. The
age of citizens who participated in the survey was from 18
to 50 years.

Results

Sampling of vegetables was carried out in the period
from May to October, and seasonal dynamics of nitrate
content and comparison of their analysis methods were
studied.

The results of the analysis were listed in Table 1.

Research results have shown that not all plants
accumulate nitrates equally. A large amount was found in
potatoes, cabbage, tomatoes.

Nitrates are mainly accumulated in the head of
cabbage, in the core of carrots, in the skin of cucumbers,
and potatoes. However, the detected residual content of
nitrates did not exceed the MPC in all products of
vegetable origin, except
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The seasonal dynamics of plant production showed
that the largest number of vegetables with a high nitrate
content is in the spring period. The largest amount of
nitrates accumulates in cabbage in the autumn period,
cabbage, cucumbers, potatoes and tomatoes in the spring
period. Until the autumn period, the amount of nitrates in
products decreased.

Table 1 — Concentration of nitrate ions in mg/kg
spring/autumn period

The name of the vegetable | Ionometric | MPC,
method mg/kg
Store products
Potato 210/135 250
Cucumbers 294/134 300/150
Tomatoes 156/96 150
Cabbage 770/360 900/500
Carrot -/230 400/250
Onion -/70 80
Market products
Potato 270/175 250
Cucumbers 238/134 300/150
Tomatoes 147/88 150
Cabbage 644/426 900/500
Carrot -/156 400/250
Onion -/46 80

Analyzing the research data shown in Table 2, it has
been established that the maximum limit is exceeded for
early market potatoes by 8 — 12%, and in early store
tomatoes by 4%.

Vegetables, such as cucumbers, tomatoes, and
cabbage, purchased in the spring contain much more
nitrates than those purchased in the fall. The maximum
nitrate content during the research period is 770 mg/kg in
store-bought early cabbage.

Table 2 — Results of the ionometric method for
determining nitrate ions in the spring period in different
arts of vegetables

The name of | Concentration of nitrate % Nitrate
the vegetable ions in mg/kg Reduction
With skin| Without skin

Potato 320 289 9,7
Cucumbers 450 250 44 4
Carrot 300 178 40,7

Another reason for the increased content of nitrates
in early vegetables is the fact that plants grown indoors
have a lack of ultraviolet light, which leads to the
accumulation of nitrates due to a violation of their
metabolism in plants. In addition, the high price of early
vegetables during this period forces the use of nitrogen
fertilizers in order to obtain a higher yield and a higher
profit.

In the autumn period, almost all vegetable products
met hygienic standards Nitrogen in plants is mainly

accumulated in the stems, roots, roots, petioles and veins
of the leaves and less in the fruits.

In the fruits of cucumbers, potatoes, and carrots, the
nitrate content is approximately three times higher in the
peel than in the pulp (table 3).

It was established that removing the skin from
carrots, potatoes and cucumbers is an effective measure
for reducing nitrates in experimental samples (by 9 —
45%).

Speaking about the examination of the safety of food
products when determining nitrate ions, it is necessary to
first of all ask questions about the accuracy of express
methods for determining vegetable raw materials,
regulating the content of nitrates in the water used for
growth and the use of nitrate fertilizers.

Table 3 — Results of the actual human burden of
nitrates obtained with vegetables

The name of [The level off Actual | Actual | Real
the vegetable|total nitrate| annual |[daily food| nappy
crop loading |consumptilconsumpti| per
when on of onper | person
consuming | products | capita, | with
1 kg of |per capita,| kg/day. |nitrates
product, | kg/year. mg per
mg/kg day
Potato 197,5 94 0,257 50,8
Tomatoes 122 51 0,140 17,1
Onion 48 66 0,181 8,6
Cabbage 550 67 0,184 | 100,9
Carrot 193 68 0,186 35,9
Cucumbers 200 62 0,170 33,9

The obtained results of the actual content of nitrates
in vegetable products were used later in the calculation of
the intake of these compounds into the body from food
products. Data on the actual consumption of food products
(averaged taking into account the season of the year) by
the population of Shevchenkivske, Andriyivaka and
Zavyalivka villages are presented in the table. 4.

Table 4 — Consumption of nitrates with vegetables

Product Nitrates, mg/ per kg of body weight
year sunday day
Vegetables 1288 24,72 3,53

To evaluate the level of nitrate intake with vegetables
per kilogram of human body weight, the average value of
body weight was calculated: 70.0 + 1.2.

Data on the actual consumption of vegetables, the
average body weight of an adult and the results of studying
the content of nitrates in vegetables made it possible to
calculate the nitrate exposure of vegetables for the
population living in the villages of Shevchenkivske,
Andriyivaka and Zavyalivka.
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The calculation of the daily load of food
contaminants per population was carried out on the basis
of data from a social survey on the volume of food
consumption with rations.

Based on the data of the social survey of the
population of Shevchenkivske, Andriyivaka and
Zavyalivka villages (564 people), the variable intake of
nitrates with food products was determined and the
contribution of plant products to the total value of
exposure of the city population was determined.

The ranking of food products by contribution to the
total value of exposure was (%): potatoes — 20.6; cabbage
—40.8; cucumbers — 13.7; tomatoes — 6.9; carrots — 14.5;
onion — 3.5. Thus, the products with the greatest
contribution to the exposition are potatoes and cabbage.

The dietary burden of nitrates for the population did
not exceed the recommended PDD and amounted to 3.53
mg/kg of body weight per day (70.6% of PDD).

Calculation of the hazard coefficients of only the
content of nitrates in plant products:

HQ= 3,53/5=0.706

The HQ values were less than one, so an in-depth
exposure assessment is not required, the non-carcinogenic
risk is at an acceptable level.

Non-carcinogenic risks are related to the fact that
nitrates, entering the human body daily with food and
accumulating inside, can affect the circulatory and
cardiovascular systems.

Summarizing, it should be noted that the issue of
security is certainly relevant in the field of health care.
Plant raw materials, the level of contamination with
contaminants does not exceed permissible values, can be
sold to the population without restrictions. But we must
not forget that contaminants in raw materials and products
put a strain on the human body. Long-term exposure to
nitrates, even in small doses, is one of the important
chemical risk factors for public health.

Application of thermal and mechanical plant
processing processes products, such as cleaning, cooking,
blanching, canning, salting and fermentation, leads to a
decrease in the level of nitrates, but at the same time the
content of minerals and vitamins also decreases.

It is recommended to use fresh salted cabbage,
cucumbers and other fermented vegetables after 10 — 15
days. With long-term soaking of parsley and dill leaves in
water, 10 — 15% of nitrates are washed out of them [13].

So,

* established levels of nitrate content in the main
types of food products of plant origin;

* a calculation of the risks of the adverse effects of
controlled nitrates coming from plant products grown on
the territory near such enterprises as Severnyi and
Inguletsky GZK was carried out;

* The need for constant monitoring of the safety of
food raw materials has been confirmed.

In order to prevent the accumulation of nitrates in
crops, it is necessary to revise agricultural techniques and
reduce the use of mineral fertilizers.

Recommendations for reducing the content of
nitrates in vegetables:

— washing and cleaning (for example, potatoes, carrots,
etc.);

- when grinding or rubbing is required, it should be done
shortly before cooking;

— blanch vegetables with a high content of nitrates in
boiling water for 1 — 3 minutes and leave them in water
until consumption (soaking);

- store vegetables until the next meal in a refrigerator
(below 4°C) or a freezer (at a temperature below -18°C);
- it is necessary to store fresh leafy vegetables in the
refrigerator, if they are not prepared immediately;

- cooked food taken out of the refrigerator or freezer must
be reheated immediately, boiled thoroughly for 1 minute
and consumed immediately [12—13].

Conclusions

To summarize, it should be noted that the issue of
safety is certainly relevant in the field of preventive health
care. Technological solutions and organizational
principles of achieving a satisfactory state of the
environment are outlined.

A qualitative analysis of nitrate ions in vegetable raw
materials: cucumbers, cabbage, potatoes, tomatoes,
carrots and onions was carried out by the ionometric
method. It was established that the most nitrate ions are
contained in products from closed soil, compared to
products collected from open soil.

Quantitative determination of the content of nitrate
ions in food products was carried out and it was
investigated that nitrates are contained in all products.

The content of nitrates exceeds the MPC in early
potatoes bought on the market and early tomatoes.
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0. O. YEPHYIIIEHKO, 1. P. KOJ/IECHIKOB

BU3HAYEHHSI PUBUKIB HETATUBHOTI'O BIVINBY HA HACEJIEHHSI HITPATIB ¥
POCJIMHHIN NPOAYKIII BUPOIIEHOI HA TEPUTOPII HIBHIYHOI'O I IHT'YJIEIIBKOI'O I'3K

BaxnBuM 3aBIaHHSIM Y Tajy3i €KCHEpPTH3U XapuyoBoi Oe3NeKku € 3a0e3NedyeHHs SKOCTI POCIMHHOI CHPOBHHH Ta
BUPOOHMITBO Oe3redHoi XxapuoBoi npoayKiii. [IpoBeneHHs JOCIiKeHb Ha BMICT HITPATiB Y pOCIMHHULBKIM MPOAYKIiT
MiCLIEBOTO BUPOOHHIITBA € aKTyaJIbHUM OCOOJIMBO Y IPOMHUCIIOBUX perioHax. bararo jpociikeHb BUSHHX 111010 BILIUBY
HITpaTiB 1 HITPUTIB Ha JIIOAMHY JOBOISTH, IO BOHH € OJHHMM 13 JDKEpes 3arpo3u 370poB'to sojei. Haeneno
MOPIBHSMJIbHI XapaKTepUCTHUKY HA BMICT HITpATIB Y POCIMHHIA MPOMYKIIii, IO peai3yeThcs Ha pUHKY Ta B Mara3uHax.
Bwict wHiTparis nepesuntye I'JIK y panHii kapTormuti, mo Oyia KymjieHa Ha PUHKY, Ta paHHiX ToMimopax. Tpuaine
HaBaHTa)XCHHS HITpaTaMHU HaBITh y MIMX J03aX € OJHUM i3 BaXIJIMBUX TOKCUYHUX (AKTOPIB PHU3HMKY JJIS 3IOPOB'S
HACEJICHHS, IO 3HIKYE CTIHKICTh opraHi3My. J{s mociikeHs 0yiio B3sTO 3pa3Ku POCIMHHHUIILKOT CilTbrOCTIITPOTYKITiT
MICIIEBOTO BHPOOHHWIITBA BHPOINEHOI Ha TepuTopii moOmm3y mignpueMctB [liBHiuHOrO Ta IHTynempkoro I'3K.
BcranoBneHo piBHI BMICTy HITpaTiB B OCHOBHHMX BHJaX Xap4OBHX IPORYKTIB POCIMHHOTO TOXO/DKEHHS, IPOBEICHO
PO3paxyHOK PU3HUKIB HECTIPUSATINBOTO BIUTMBY KOHTPOJILOBAHHUX HITPATIB, 110 HAJIXOISITh POCIMHHOIO MPOIYKIIEF0, 0
MiATBEPAWIO HEOOXIAHICTH IPOBEICHHS IOCTIHHOTO MOHITOPHHTY O€3leKH XapuoBoi CHpOBHHH. IIpoBeneHo
pamXKyBaHHS XapuoBOl MPOIYKIIT 32 BKJIQJIOM Y 3arajbHe 3Ha4eHHs eKkcrio3uiii. Hal0inplie HaBaHTa)KEHHsI Ha KUTEIIB
perioHy HiTpaTamMM MI Ha 100y Hajae KamycTa Ta Kapromiid. 3HadeHHs HQ cxianmum Mmenme oauHumi. Y po0GoTi
BUKJIA/ICHO OCHOBHI CIIOCOOW 3MEHIIICHHS BMICTY HITPATiB Y POCIMHHUIBKIA TPOIYKII.

KuarouoBi cjoBa. besmeka Xap4yoBWX MPOIYKTIB, HITpaTH, OIIHKA PHU3UKYy, Oe3leka POCIWHHOI CHPOBHHH,
eKCIIepTH3a XapuoBUX MPOIYKTIB, METOIN BU3HAUCHHS HITPATIB..
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N. V. CHEREMSKA

MODELS OF CORRELATION FUNCTIONS OF NONSTATIONARY PROCESSES AND
SEQUENCES FOR TECHNOLOGICAL SYSTEMS

Precision technological processes for the production of modern microelectronic products require compliance with the quality of
source materials, working environments, and precise adherence to regimes. Due to natural fluctuations in the properties of materials
and the environment, and variable states of all technological processes, the parameters of the product and technological processes
cannot be described by deterministic laws. Due to the inevitable natural properties of fluctuations in the parameters of technological
equipment and its operating modes, the state variables of all technological processes are random functions of space-time
coordinates. In most cases, these accidents cannot be neglected, since they all affect the output parameters of the products. The
most complex mathematical models of technological systems and processes in modern theory are random spatiotemporal fields,
representing both input and output characteristics, as well as parameters of the systems under consideration. The purpose of this
work is to model real-valued values of correlation functions of non-stationary random processes and sequences. When constructing
a correlation theory of random processes and sequences, a complex representation is widely used, i.e. random functions of the form
E(1)=&(t)+i&, (1), — are considered: continuous or discrete time. This approach made it possible to construct a correlation theory

of nonstationary random functions using the spectral theory of non-self-adjoint or unitary operators and to introduce the concept of
complex spectrum. For applications of the correlation theory of nonstationary random functions and their modeling, it is convenient
to deal with real-valued correlation functions. The construction of real-valued correlation functions can be carried out using the
well-known fact that the real part of complex-valued correlation functions is also a correlation function (for the imaginary part this
statement is unfair, since the imaginary part is a cross-correlation function of the real and imaginary parts of the corresponding
random process or sequence) . The resulting models of correlation functions of non-stationary random processes and sequences can

be used to construct algorithms for forecasting and filtering non-stationary random functions
Key words: mathematical expectation, correlation function, non-stationary random function, non-stationary random

sequence, quasi-deterministic signals

Introduction.

Precision technological processes for the production
of modern microelectronic products require compliance
with the quality of source materials, working
environments, and precise adherence to regimes. Due to
natural fluctuations in the properties of materials and the
environment, and variable states of all technological
processes, the parameters of the product and

technological processes cannot be described by
deterministic laws. Due to the inevitable natural
properties of fluctuations in the parameters of

technological equipment and its operating modes, the
state variables of all technological processes are random
functions of space-time coordinates. In most cases, these
contingencies cannot be neglected, since they all affect
the output parameters of the products.

The most complex mathematical models of
technological systems and processes in modern theory
are random spatiotemporal fields, representing both input
and output characteristics, as well as parameters of the
systems under consideration. To solve complex
technological problems, developments in modeling non-
stationary random functions using correlation and poly-
Gaussian methods can be used [4, 6, 7, 11, 12].

The purpose of this research is to model real values
of correlation functions of non-stationary random
processes and sequences.

Analysis of the latest research.

When constructing a correlation theory of random
processes and sequences, a complex representation is
widely used, i.e. random functions of the form are
considered &(¢)=¢ (7)+i&,(¢),r —time is continuous or

discrete [1-4, 7].

This approach made it possible to construct a
correlation theory of nonstationary random functions
using the spectral theory of non-self-adjoint or unitary
operators and introduce the concept of complex spectrum
[2]. The corresponding spectral expansions of
nonstationary random functions represent, as in the
stationary case, a superposition of internal states of
harmonic (continuous or discrete oscillators), but with
complex frequencies. New types of spectral expansions
in internal states of strings (continuum harmonic
oscillators) are appearing [2, 4]. For applications of the
correlation theory of nonstationary random functions and
their modeling, it is convenient to deal with real-valued
correlation functions [7].

Formulation of the problem.

Therefore, the problem naturally arises of
constructing real-valued correlation functions, the
structure of which would take into account the complex
spectrum. The problem of reconstructing nonstationary
random functions from a given spectrum is effectively
solved for fairly wide classes of nonstationary random
functions by passing to the corresponding Hilbert space
and using triangular and universal operator models [2]. In
this case, it is essential that the corresponding Hilbert
space is necessarily a complex Hilbert space, and,
therefore, the correlation functions are complex-valued
correlation functions.

The construction of real-valued correlation
functions can be carried out using the well-known fact
that the real part of complex-valued correlation functions
is also a correlation function (for the imaginary part this
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statement is unfair, since the imaginary part is a mutual
correlation function of the real and imaginary parts of the
corresponding random process or sequence) [5]. The
resulting models of correlation functions of non-
stationary random processes and sequences can be used
to construct algorithms for forecasting and filtering non-
stationary random functions [8, 9].

Solution.

In the case of stationary random processes, the
following correlation functions are very often used when
analyzing experimental data [1]:

K(7)= Ce™" cos pr,
(€>0.a>0,r=1-5,K(r)=ME(1)E(s). B < R);
4

- a .
——e ol (cosﬂr+;smﬂr ,

K(T): daw

(wz—a2=ﬂ2>0);

A 2
K(e)= e (a0 =)
A
K ()= gl h)e
(08 -a’ =-p <0, B=iB).

For stationary random sequences, correspondingly [1]:

—a(a-p) r‘+(

ﬁl ) e"’(“*ﬂl el )’

K(0)=LK(r)=0(r=m-n#0);
K(7)=Cd"(C>0,|a| <1,z =0,£1,42,...);

C(a_b)(j_ab)a‘r‘fl,r;to,
l—a
C(1-2ab+b)
K(e)=) ———) om0,
l—a
C>0,a,beR, |a<1|p<1,
c a a
K(7)= T e T
(T) (al_az)(l_alaz)[l_alzal l_azza2 ’

(a,#a,eR, |a|<1, |a|<1, CeR).

In the theory of nonstationary random processes and
sequences [2], the following representations are obtained
for the correlation functions of nonstationary random
processes and sequences of finite nonstationarity rank,
which in the corresponding Hilbert space are generated
by dissipative operators (compression).

K(t,s)sz (t—s)+_[W(t+z’,s+r)dz’, (t,s >0)
0

M
(K(n,m)z[(x(n—

(in the case of asymptotic decay of a random function
K, =0).

+iW(n+z',m+z')j

=0

For nonstationary random processes and sequences
of finite rank (quasi-rank) of nonstationarity,
representations for the functions were obtained in [2, 4]

W(t,s), W(n,m), V(t,s), V(n,m),

characterizing the deviation of the process (sequence)
from the stationary (Hankel) one.
Infinitesimal correlation

Zcoa .

function

W(t,s)——aiK t+7, s+z'

characterizing the deviation of a non-stationary random
process from a stationary one. A

Z% .

correlation difference characterizing the deviation of a
non-stationary random sequence from a stationary one.
Moreover,

W(n,m)=K(n,m)-K(n+1,m+1)
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nonstationary curve (sequence) in the corresponding
Hilbert space H, .
In the
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It follows that to obtain representations for real-
valued correlation functions, it is enough to take the real
part of (1) or the corresponding scalar product. Further

ReK(1,s) we denote K, (,s),ReW (t,s)
accordingly W, (¢,s). From (1) we get

1 a=1
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K, (t s)=ReK (t—s)+
+IZ t+2' s+z’)+y (t+r)ya(s+r))dr.
0 a=1
Similar expressions have representations for

K (t,s), K(n,m) in other cases.

Following representations will be obtained for the
simplest non-stationary random processes and sequences.
Consider a random sequence generated by a sequence in

a Hilbert space Lfo;l] of the form 7, =7"n,, where T'— a

non-self-adjoint bounded operator of the form [2]

Tf (x) =4 f (x +lf<0 (x)e(x)f (v)dy.

Jy =ty +if, # Ay (dimImTlTo;l] - oo).

This sequence in a complex Hilbert space generates
a real-valued correlation function of the form:

K, (n,m)=r" cos(n— m)(ﬂo /i (x)“z *
+1"" cos(n—m) g, Hf
i oo e )
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were
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@
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o(x)dv,a =Re(f, (x). 1, (x)).
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Let us consider a more general case of a
nonstationary random process in Lfo,l] of the form

7[(0
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1 —

A7 (v)=a(x) £ (x) 1] o (1)0(¥)f (»)dy. a(x) = a(x).

0
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In partlcular,

t
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is the solution to the Volterra integral

equation

1
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Let's consider

u(x,t)=e"f,(x), where A-

limited dissipative operator in /, of the form [2]:

(45), —/1fk+lZf )B,B,

J=k+1
[k=l,2,...,N, A =ak+zﬂ7"J

Then the correlation function has the form

K(t,s)= I(p(t+r)go(s+r)dr,

N<o

ZCA

1 M( i
Ak(f)=—% 5

where (p and

é’

j=1

circuit covering the entire spectrum of the operator 4.

MO =g g er=ne
___L it ﬂ2 .A‘l_ﬂ' _ f;Q;Z_ﬂ-z
Az(t)_ 27[i(fe ﬂ,_z—l Z—Zdi ﬂze /11_22'*'
zﬂ,zi_ﬁzﬂlz
+e . A #E A,
A3()=—L O e Yy .
iy A=A A=A A=A
_ g g BB A=A | BB A
A hh Ak Ak A
h# Dy # Ay,
if =2 # 4,
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Thus, for modeling real-valued correlation
functions of the simplest non-stationary random
processes (sequences), a simple algorithm is obtained:

We consider a complex Hilbert space L,(Q),

which is a subspace of the Hilbert space; then we
consider a curve (sequence) cf, =g, (fﬂ =T ”50) in

this space.

Then, for various classes of non-self-adjoint (non-
unitary) operators 4 (7), the scalar product is calculated,
which is the correlation function of the original ones

& (£,). When calculating the scalar product, you can go

to unitarily equivalent elements, which allows you to use
model (triangular, functional, universal) representations
of the operator A D). Calculation

Re<§ ,&, >115 (Re<§n,§m >115 j leads to the desired result.

Similar representations of real-valued correlation
functions can be obtained for inhomogeneous continuous
and discrete fields [6, 7, 11, 12].

The simplest forecast algorithm uses the values of a

random function at one point in time &(%, ).

Conclusions and directions for further research

The main results obtained in this article were used
in the operation of technological quality assurance
systems for microelectronics products. From the above
relations it is easy to see that to represent the parameters
of a real technological process in the form of a Gaussian
random process (or random field), it is enough to select
the average value and the correlation function at any
given time (or at any point in space) and the correlation
coefficients between the readings.
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H. B. YEPEMCBKA

MOJIEJII KOPEJSINIITHUX ®YHKII HECTAIIIOHAPHUX HPOIECIB TA OCJIIIOBHOCTEM JJIs1
TEXHOJIOTTYHUX CUCTEM

[MpeuusiitHi TEXHOJOTIYHI TPOIECH BUPOOHHUITBA CYy4YaCHHX MIKPOCJICKTPOHHUX BHPOOIB MOTPEOYIOTh NOTPHUMAHHS SIKOCTI
BUXIIHHMX MarepiaiiB, poOOYHX CEpPEHOBHUIL, TOYHOCTI JOTPUMaHHS pexxumiB. [lapamerpu BupoOy Ta TEXHOJIOTIYHHUX IPOLECIB
yepe3 mpuponaHi (UIyKTyarii BIACTUBOCTEH MarepialiB Ta HABKOJUIIHHOTO CEPEIOBHUINA, 3MIHHHX CTaHIB YCiX TEXHOJIOTIYHHX
MIPOIIECiB HE MOXYTh OyTH OIHCaHi AETePMIHOBAHMMH 3aKOHOMIPHOCTAMH. Uepe3 HEMUHYUI IPHUPOAHI BIACTUBOCTI (IIyKTyarii
TapaMeTpiB TEXHOJIOTIYHOTO OONaTHAHHS Ta PEXHUMIB HOro poOOTH 3MIHHI CTAaHU BCIX TEXHOJOTIYHHX IPOLECIB € BUIIAJKOBUMH
GYHKLISIME TIPOCTOPOBO-4acOBHX KoopauHar. HaifuacTimie UMM BHIIAJKOBOCTSMU 3HEXTYBaTH HE BIAEThCS, OCKUIBKH BOHH
BIUTMBAIOTh Ha BHXIiJHI mapameTpu BupoOiB. HaiiGinbu ckiaqHumMu B cydacHii Teopii MaTeMaTHYHUMHU MOJCIISIMUA TEXHOJIOTTYHUX
CHCTEM 1 HpOLECIB € BHIAIKOBI MPOCTOPOBO-YACOBI MOJIS, L0 IPEICTaBSIOTH SIK BXiAHI Ta BHUXIAHI XapaKTePUCTHUKH, TaK i
napaMeTpud CHUCTEM, [0 PO3MIANAIOThCA. METO [aHOi € MOJCNIOBaHHs MAiHCHO3HAYHHMX 3HAYCHb KOPEIIHHUX (YHKIIN
HECTAL[IOHAPHUX BHUITAZIKOBHX MpoleciB 1 mochigoBHocTei. [lpu moOymoBi KopesiuiiiHOT Teopil BHMAAKOBHX IPOLECIB i
HOCIIZTOBHOCTEH IIMPOKO BHUKOPHCTOBYETHCS KOMIUICKCHE YSBJICHHSA, TOOTO pO3IJIANAIOThCA BHMIAAKOBI (QyHKUIT BHAIY:
E(r)=&(t)+i&, (1), t— yac HenepepBHuii a6o nuckpeTHnid. Taknii miaxin 103B0IMB HOOYLYBaTH KOPEIALIiHHY TEOPil0 BUIaIKOBHX

HECTaliOHAPHUX (YHKILI 32 IOMOMOIOI0 CHEKTPAIbHOI Teopii HecaMoCHpsDKEHHX abo YHITAPHUX ONEpaTopiB i BBECTH MOHSTTS
KOMIUIEKCHOTO cnektpy. Jist 3acTocyBanb KopessiniiiHol Teopil HecTalioOHApHUX BUIIAAKOBUX (GYHKLIH Ta iX MOAEITIOBAHHS 3pYYHO
MaTH CHpaBy i3 MiMCHO3HAYHMMHU KopersiniiHuMmu ¢yHKuisMu. [loOymoBy AiMiCHO3HAYHUX KOPEISIWHUX (YHKIIH MOXKHA
3IICHUTH, BUKOPUCTOBYIOUHM TON BimoMui (akT, mo AilficHa JacTHHA KOMIUIEKCHO3HAYHUX KOPETALIMHUX (YHKLIN Takox €
KOpeJILiHHOW (yHKIi€ (18 YSABHOI YaCTHHM L€ TBEPKCHHS HECNPABEAJIMBO, TOMY IO YSIBHA YacTHHA € B3aEMHOIO
KopersniiiHoo QyHKIieo aificHol Ta ysBHOI 4acTuH) . OTpuMaHi Moneli KOpesiiHuX (QyHKIIH BUIIAIKOBUX HECTalliOHApPHHUX
MIPOLECIiB 1 MOCTITOBHOCTEH MOXYTb OyTH BHKOPHCTaHI IJIsi MOOYIOBH alrOpUTMIB NMpOrHO3y i (inbTpamii HecTamioHapHUX
BUIMAJKOBUX (QYHKIIiiL.

KimrouoBi cioBa: xopemsiniiina (yHKINs, HecTalioHapHa BHUIAAKoBa (YHKI[s, HECTAl[lOHapHA BUIIAAKOBA IOCIIIOBHICTb,
CIIEKTpaJIbHa TEOPish HEe CAMOCIPSDKEHNX ab0 YHITAPHUX OIEpaToOpiB, KOpessiLiiiHa pi3HUL
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C. II1. ITJITH

JOCJIJIKEHHA TA AHAJII3 OCOBJIMBOCTEN MATEMATUYHUX MOJEJEN CYYACHUX
CONIAJIBHUX BITHOCHUH

CyyacHi MAXOAM OO JOCIHIHKEHHS MAaTeMaTHYHUX METOJIB MOJCIIOBAHHS [03BOJLSIIOTH PO3IIISAATH CYCHIJIBCTBO SIK CKIAAHY
CHCTEMy Ta 3aCTOCOBYBAaTH METOAHM, ampoOoBaHi HacamIiepel y pI3HOBHAAX PO3BUTKY raiyseil Hayku. Ciij 3a3HAuMTH, LIO
migxomy, siki 0a3ylOTbCsl Ha 3acTOCYBaHHI TOYHHX METOZIB 1 MaTreMaTHYHOMY opMmami3Mi, HampuKian, iMiTanifHOro
MO/ICIIFOBaHHsI, HACIIPaBJli, MOXYTb JaBaTH NEPEBAKHO SKiCHI BUCHOBKH, 1110 00YMOBIIIOEThCS GaraTtonapaMeTpUYHICTIO COL[ialIbHO-
[PaBOBUX MOJIeNel. AHaJIi3 CTaHy HalpsMy MOJCIIIOBAaHHS y COLiaJbHIl Ta MpaBoBiil cepax CBIIYUTH MPO Te, 10 BOHO BXOAUTH Y
CTaIil0 3pOCTaHHs y BCbOMY CBITi. 3pocTae i po3yMiHHs Ba)KJIMBOCTI LHOTO HAMPSMY SIK 3 00Ky HAYKOBOTO CIIIBTOBAapUCTBA, TaK i 3
0OKy MpaKkTHYHOI COLiOoJOrii, NpaBo3HABcTBA 1 ekoHOMikd. CHiNbHOTAa JIOJel 3 BIAHOCHMHAMH MK HHMH MOJICIIOETHCS
opieHTOBaHMM TpadoM 3i 3BaXCHHMH BEpIIMHAMH Ta AyramMu. 3HAaXOIATbCS IPYNHM B3a€EMHOIO BIUIMBY, JIJepH, ayrcaiinepu,

00YHUCIIOIOTHCS CTYIICHI BIUIMBY OHHX JIIOACH Ha 1HIIHX.

KonrodoBi cioBa: MaTeMaTHuHi METOM Ta MOJIEN, oprpad, BepIInHa, yTra, Bara, CTyIiHb BILIHBY.

Berynm 3a HaykoBHMM  aHAJi30M HaNpsAMKIB
AOCTiTKeHHsT JiTepaTypHuX mKepend. JlocimimkeHHs
COMIaJIbHAX MEPEX 3aBXKAH BUKJIMKAJIO 3al[iKaBJICHICTh
HAyKOBLIB Ta Oi3HeCMEHIB. BusBIeHHs Tpyn BIUIMBY,
JigepiB, ayTcaiiiepiB, CTYICHs BIUIUBY OMHUX JIFOJCH Ha
IHIIMX, IIBUAKOCTI TMOMMPEHHS iH(pOpMaIlii, HOBUH,
YyTOK — Ha BCi Il TIMTaHHSA MOTPIOHO BiAMOBICTH, MO0
Kpale MpOorHO3YBaTH TOBEIiHKY CyCHiIbcTBa Ta (a00)
MPOCYBAHHSI TOBapy Ha PHHKY.

[Mpukinaan NOAaIbUIOro 3aCTOCYBAaHHSI BU3HAYCHUX
MaTeMaTUYHUX  METOMIB Ta  MOJeNeil  HaaalTh
IHHOBAIlifHI ~ BIOMOCTI 3 TPAKTHKU JOCIIiIKCHHS
MDKHApOJIHHUX CHUTYAIliil 1 MPOIECIB I BCTAHOBICHHS
B3a€EMO3B’S3KIB ~ MDK  Cy0’€KTaMM  MDKHapOJHHX
BIJTHOCHH, BHWSBICHHSI HE OUYCBHJHUX pECypciB Ta
MOXIIMBOCTEH B3aeMonil Ha MDKHApOAHINH  apeHi,
MIPOTHO3YBaHHS MalOYyTHIX CTaHIB Ta MEPEBIPKH TirmoTe3
po HMOBIpHI CIeHapii PO3BUTKY CHTYAIlil W MOMKIHBI
cueHapii miit [1-10].

Ionepeani mocuigKeHHsI 32 METOK CY4YacHOIro
nocaimkenHst IIpencTaBieHHs COIIadbHUX MEpPEX Ta
IHIIMX CIIIBHOT JIIOACH y BUTIAAL TpadiB poO3TIISIAETHCS
y [3, 4, 7] ta Oarateox iHmmx poborax. Hama mera —
JOCTIJKCHHSL BIUTMBY OJHHUX JIIOJCH Ha IHIINX, TOMY
OyleMo BUKOPUCTOBYBAaTH OpieHTOBaHi rpadu (oprpadu)

[2]. He 3apxam mapameTpu MOBEIIHKU JIFOJCH MOXKHA
BU3HAYUTHU TOYHO. [HKOJIM BOHU MOXYTh OyTH 3a/1aHi
JUINE 4Yepe3 iXHi CTATHCTUYHI XapaKTepucTHku. lle
BUKJINKa€ HEOOXIJTHICTh 3acTOCyBaHHs TpadiB 3 BUMaa-
KOBUMH HapameTpami [1, 8, 9].

MeTot0 poOOTH € TOCTiIKEHHS B3aEMHOTO BIUTHBY
CITBHOTI JItoJieH (TPYJOBOMY KOJIEKTHBI, CTYACHTCHKii
TpyIi, MEIIKaHIAX MiCTa, TpOMaasHax KpaiHW) B 3BHU-
YaifHUX yMOBaxX Ta B YMOBax MiABHIICHOTO PHU3UKY
(HaBBUYAMHUX CHTYAIisX, EMieMisX, BilfHaX TOIIO).

MartemMaTH4Ha Mo/eJb K OCHOBa
iHHOBaliliHOrO aHaxizy bynemo posrisinatu droaen sk
BeplMHU oprpada, a BIUIMB OHI€] JIOOUHM HA IHILY
MO3HauaTH CTpiikoio (To6To nyroro oprpada). Oxni
oAU € OUIbII BIUIMBOBUMH 3a IHIIMX. UYHCIOBOIO
XapaKTEPUCTUKOIO DIBHS BIUIMBOBOCTI JIIOIMHU TOJI
MOKHA BBa)KaTH Bary BEPIUMHM 1; — HEBiJ'€MHE YHCIIO
b; € [0:1]. HynboBa Bara BepuIMHU BiAMOBinae MIOAMHI,
YU TyMKa HIKOTO HE IIKaBUTh, a OJUHUYHA — JIICPY
OyMOK. 3 iHmOro OOKy, OyI'W TeX MOXKHa BBa)KaTH
3BaXCHUMH, OCKIJBKH PI3HI JIIOAM BIUIMBAIOTh OJHMH Ha
OJHOTO MO-pi3HOMY. Il03HAaUUMO Bary KOXHOI IYTU e

sk cy € [0; 1]. Tyr Takoxk Hy;nbOBa Bara Jyrd CBIXYHTH

PO BiACYTHICTh BIUIMBY OMHI€l JIIOAWMHMA Ha IHIIY, a
OJTMHUYHA — [IPO a0COJIOTHUI BILIUB.

Ty =04+ i|'1| [.."| + g —.r'_;jl
¥y =5+ A (2] + 22+ Iy)

Puc. 1 — ®opmyBaHHS JOJATKOBOI'O BILIUBY

© Irmin C.II., 2024
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Mu BUKOPHUCTOBYEMO HOPMOBAaHI 3HAUCHHS Bar
BepmMH 1 nyr, 1mo0 Jerme Oygo TNPOBOJUTH
JIOCTIJIKCHHS Ta POOUTH BUCHOBKHU.

VYV 3BUYAMHMX yMOBax Taka MaTeMaTH4YHAa MOJENb
XapaKTepU3y€e CTaJWid CTaH CYCHiJIbCTBA. AJie NMPHU HAC-
TaHHI HaJ3BUYAHHOI CHUTyalii CTaH CIUILHOTH 3MiHIO-
etbesa KoxkHa mouHa, SK BiqdyBae Ha cO01 BIUTUB iHITHX
Jojiel, cama Tmepenae el BIUIMB iHITUM JOJATKOBO JIO
TOTO, IO OYB y cTaloMy cTaHi. | cTymiHb IIbOTO JOAAT-
KOBOT'O BIUIMBY BHU3HAYAETHCS BIUTUBOBICTIO JIFOJWHH,
TOOTO Baroro BiAMOBIAHOT BEpIIUHH oprpada.

Ha puc. 1 noxa3zanuii npukian GopMyBaHHS JOAAT-
KOBOT'O BIUIHMBY, III0 BUHUKA€E MPU HAJ3BUYAWHUX CUTYya-
nisx. Hexaii na moauny (BepmuHa v, 3 Baroo kb, BIUIHM-
BAIOTh TPU JTIOAUHU (IYTH &, &, &; 3 BaraMH BiJINOBiTHO
€y, €z, £3). Y CBOIO Yepry, JIOJUHA ¥, caMa BIUIMBA€E Ha
JBOX JIIOZIEH (IyTH &,, €5 3 BaraMu BIJNOBIJHO ¢y, £5). Y
3BHYAHUX yMOBaX BIUIMB OJIHI€i JIOAWHUA Ha IHITY
BU3HAYAETHCS BAror BIAMOBIAHOT OyrH. AJie HpPU Hac-
TaHHI BAXKJIMBUX TOMiH ab0 Ham3BUUAWHUX CHUTYyaIlii
JI0JIMHA 17, NOYMHAE NepelaBaTi BIIMB, OTPUMaHUH Bil
cBOiX "momepenHUKIB", cBoiM "HacTynmHmkam". Llei mo-
JATKOBUH BIUIMB 3aJICKUTh B PIBHS BILUTUBOBOCTI
JOAUHY (TOOTO Bary BEPIIMHM) Ta ACIKOTO KOSPIIIEHTY
nocnabnenns F. JlonaTKoOBU BIUIMB HAaKIaJacThCs Ha
OCHOBHHU. [103HAYMMO CTYICHI ITiJBUIIICHOTO BILTHBY B
KOXHIM k-# nmy3i sk =x. Ilpu 3BHuaiiHMX yMoBax
B =0=v¥xy =cp. fAxmo x § = 0, To 3Ha4eHHs BCIX 1},
CKJIQ/IAI0ThCS 3 OCHOBHHUX BILIMBIB £y Ta J0JIaTKOBHX. 1X

MOXHA 3HalWTH 3 PO3B'SI3aHHS CHCTEMH JIHIMHUX anre0-
paiyHHUX PiBHIHB:

g — by Z i = eg;
Wi

k=1m.

(1)

TyT i — HOMep MOYaTKOBOI BEPILIMHY JUIsl IyTH &y,

J — HOMEpH JyT, JUISl SIKKX 17; € KIHIEBOIO BEPILIMHOIO.

Jlnst nmocmimkeHHS Ta po3B's3aHHsA cuctemMu (1)
MOXHa BHWKOPHCTOBYBATH 3BHYaiHI METOAW JIiHIHHOI
anreOpwu.

YucenbHi
aJIropuTMaMu

JlocniKeHHsT 3alpOIIOHOBAHOT MOJICITi COLIATBHUX
BiHOCHH npoBoamiucs B cepenosuiti MATLAB [5, 6].

Jlns 4mMcenbHUX PO3paxyHKIB OyB 3reHEpOBaHHIMA
oprpad 3 1 = 100 Bepmmuamu Ta m = 1000 myramm.
Jlyru NOeNHYIOTh BEPIIMHU 3 BUIAIKOBUMH HOMEpPaMU;
PO3MOIiT HOMEPIB BEPITUH — JAUCKPETHUH PiBHOMIpHUI
Ha wmuOXkMHI {1,2,..,n}. Barm Bepmmu i ayr Tex
3aJaBaliiCs BUIIAIKOBHMH, ajieé BXE 3 HEIepepBHUM
piBHOMIpHUM po3noiioM Ha Bixpisky [0; 1].

Ham me#t rpad cmpomryBaBcs: 3 HBOTO OynH
BHIANICHI METi, a 3 KpaTHUX IyT 3ajJHIICHI JHIIEe MO
omHIM, 3 MaKCHMaJBHOIO Barolo. B  pesymerati
3amumuinocs m = 935 nyr.

JocnimkeHHss CTPYKTypH IbOTO Tpada mMmoKas3ai,
10 B HBOMY BCi BEpIIMHU TOEIHAHI B OJIHY KOMIIOHEHTY
CWIIBHOT 3B'SI3HOCTI: 3 KOXKHOT BEPIIMHUA MOXHA TiCTATUCS
B KOXHY IHIIY, PYXalO4yUCh Yy3I0BX Iyr. Lle cBimuuTh
Impo Te, M0 Y BIAMOBIAHIA COLIANBbHIA Mepexki HeMmae
SIBHUX JIJICPIB Ta ayTcai/iepiB: KOKHA JIOJWHA HATIPIMY
9H OTIOCEPEAKOBAHO BIUIMBAE HA KOKHY 1HIITY.

eKCIIEPUMEHTH 32  PO3PO0JIeHHMH

det {4}
T

0 0.0% 0.1

(.15 0.2

Puc. 2 — 3anexHicTs BU3HaYHUKA MaTpuii cuctemu (1) Big £

Bicnux Hayionanvnoeo Texniunoeo Yuieepcumemy «XI1l». Cepis: Innosayitini
dociddicents y Haykosux pobomax cmyoenmis, 2024, Ne 1 (1367)

33



ISSN 2220-478 (print), ISSN 2663-8738 (online)

max (z) , min (z;)

10* r : . . .
| max ()
10? [ | min () r,
i Vi
10t : M e
“']CP . e — i
1 e
'.lf] = __'_.__,_,_,-o—""" -
B R
1072 L "
1073 .
104 1 1 1 1
(0 (.05 0.1 0.15 0.2
a3
Puc. 3. Banexuicrs max () ta min (xy) sig 5
4
35
3
425
42
B 1.5
1
(0.5
0

Pue. 4. Cryneni snmey npu 3 = 0 (nisopy4) a § = 0.15 (npasopyu)
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Hocnianmo nani BIacTHBOCTI cuCTeMH piBHSHB (1).
Marpurs xKoedilieHTiB Ol HEBIIOMHX Y HIH Mae Taky
CTPYKTYpY:

A=F—-3B, (2)

ne E — oauHu4HaA MaTpuis, a B — mMarpuud, y sSKoi B

KOKHOMY k-y PAOKY € TUIbKM 4Mcia h;, A€ v; — IO-
YaTKOBAa BEPIIMHU OYTH g,. Lli 4mucia &; MICTAThCS B
KOMIIOHEHTaX psAAKa 3 HOMEpaMH j, I e — HYyTH, 110

HepenyroTh 1y3i &;..

3 ormmAgy Ha Taky CTPyKTypy Matpumi A, Ti
3Ha4eHHA [, mpu skux cucrema (1) BUPOIKYIOTBCS, €
BIACHUMH 3HAYEHHSIMH Tapd Matpuis (E.B). V
3araJlbHOMY BHIIQAKy MaTpuisl B HeCUMETpH4YHa, TOMY
BiacHi 3HaueHHs mnapu (E,B) He 00OB'I3KOBO ilicHi.
Hac unikaBurh HaliMeHine aificHe IoJaTHE BJIACHE
3HAYeHHA, fKe JopiBHIOE  f & (.238943. Ilpm
30UIBIIEHHI MapaMeTpy f§ BiX HyIs OO IbOTO 3HAYCHHS
BU3HAYHUK cucTeMH (1) mpsMmye D0 Hys, SIK IMOKa3aHO
Ha pHc. 2.

IIpn HaOmmkeHHI f A0 IBOTO 3HAYCHHS MAaKCH-
MaJlbHI KOOPAWHATH x; 3POCTAIOTh 10 HECKIHYEHHOCTI
(puc. 3). 3 TOUKM 30py COLIAIBHUX BIJHOCHH L&
CBITYMTH ITPO 3pOCTAHHS HANPYTH B CYCIIUIBCTBI: CTYMEH]
BIUTUBY OJHHX JIIOJCH Ha IHIMUX 30UTBIIYIOTHCA, 1 MPH
JICSIKOMY 3HAYCHHI [ Hampyra 3pocTa€ J0 KPHUTUYHOTO
piBHSI.

Ha puc. 4 moka3ani CTymeHi BIUIMBY TIpH
30uTbIIeHHI mapameTpy f# Bin Hyns mo 0.15. Komip
Kpanmkd — I[I¢ piBeHb BIUIMBOBOCTI JIOAWHM (Bara
BIJIMTOBITHOT BEPINIHMHMU), a KOJIp Ta BHUCOTA IIy')KKH —
3arajbHUil  cTymiHp BmmMBY. Skmo mpu g =10
MaKCUMaJbHUHA CTYMiHb BIUIMBY HE IIEPEBHIIYBaB
OJIMHMIII, TO MPH 3Ha4YeHHs [ = (.15 BiH csrae Maiibke
YOTUPHOX.

Benvke 3HaueHHs y BHPINICHHI HAyKOBHX IpOOieM
IOCIHIDKEHHST BiABOAUTHLCS  IIATOTOBLI  BIAIIOBiZHOI
HAYKOBO-TEXHIYHOT JITEpaTypH, MO MOSCHIOE CXEMY Ta
JOTIKy TPHUHAHATTS TEXHOJIOTIYHHMX pIlleHb Ta Mae y
CBOEMY CKJIaJi MPUKIIAJH, PO3PAXYHKH, aTOPUTMH il Ta
HEeOOXI1IHI JOBIAKOBI IaHi

BHCHOBKM Ta MNepCHeKTHBH  TNOJAJBIIOrO
PO3BUTKY  iepapxii  KOMIUIEKCHHX  CKJIQJOBHX
iHHOBaNiiiHOr0 HABYAHHSI 32 PI3HOBUIAMM AU CIMIJIIH
[11-30].

1. 3anpomoHOBaHa MOJENIb COIANIBHUX BIIHOCHH Y
BUDIIAAL oprpada 31 3BaKCHUMM BEpIIMHAMH Ta
JIyraMu.

2. 1ls Monenb BpaxoOBYE PiBeHb BILUTUBOBOCTI JIFOJUHU
(Bara BepIIIMHU) Ta CHITY BIUTUBY (Bara JIyTu).

3. Mogenb [03BONSE BUSBIATH TPYNH B3aEMHOTO
BIUTUBY (KOMITOHEHTH CWJIBHOI 3B'I3HOCTI), JIiJepiB
(BepmmHM  O€3 BXImHUX Jyr) Ta ayTcaaepiB
(BepmmHYU 6€3 BUXITHUX JYT).

4. Y Mopelni MOXHA JTOCHIHKYBAaTH 3pOCTAHHS HANPYTH
B CYCNUIBCTBI TIPH  3pOCTaHHI  Koe(dimieHTy
0CJIa0JIeHHs IOJaTKOBOTO BILIUBY 5.

9]

10.

11.

12.

13.

14.

15.

16.

3aHp0HOHOBaHa MOICIb BiZ[KpI/ITa JJIA IOoJaJIbIIINX
NEPCIICKTUBHUX HaHpﬂMKiB PO3BUTKY HAYKOBHUX
,HOCJ'Ii[[)KCHL, YAOCKOHAJICHb Ta YTOYHCHb.
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npakTraHOi KoH(epennii MicroCAD-2020, 28-30 xoBTHs
Y. I1./3a pen. nmpo¢. Coxona €.1. — X: HTY «XIII», c. 249.
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RESEARCH AND ANALYSIS OF THE FEATURES OF MATHEMATICAL MODELS OF MODERN

SOCIAL RELATIONS

Modern approaches to the study of mathematical modeling methods make it possible to consider society as a complex system and
to apply methods tested primarily in the varieties of the development of scientific fields. It should be noted that approaches that are
based on the application of exact methods and mathematical formalism, for example, simulation modeling, in fact, can give mostly
qualitative conclusions, which is due to the multi-parameter nature of socio-legal models. An analysis of the state of modeling in
the social and legal spheres shows that it is entering a stage of growth throughout the world. The understanding of the importance of
this direction is growing both on the part of the scientific community and on the part of practical sociology, jurisprudence and
economics. A community of people with relationships between them is modeled as a directed graph with weighted vertices and
arcs. There are groups of mutual influence, leaders, outsiders, the degrees of influence of some people on others are calculated.

Keywords: mathematical methods and models, digraph, vertex, arc, weight, degree of influence, definition of example
models.
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B. M. KOBA/IBYYK, M. /1. 3BEMEJIBKO, C. 1. BYXKAJIO

MMPUKJIAN JOCHIAKEHHS BJIACTP!BOCTEFI M’SICHUX BUPOBIB ®YHKIIOHAJIbBHOI'O
MMPU3HAYEHHSA U151 KOMIVIEKCHOI TEXHOJIOT'TL

Po3pobka ¢yHKIIOHANPHUX TMPOAYKTIB — BAXIMBHH MpOLEC Uil CydacHHX BHUPOOHMKIB. Taki MPOXYKTH MalOTh BHCOKI
OpTaHOJICNTHYHI MOKa3HWKH 1 MiABUINEHY Xap4yoBYy IIHHICTb. Y pOOOTI PO3IISAHYTI NMPUKJIAAM 3 BH3HAYEHHS IHHOBANiHHMX
MOJKJIMBOCTEIl BUTOTOBJICHHS M’SICHHX BHPOOIB Ta JOCIIPKCHHS BIUIMBY (DYHKI[IOHAJbHHX KOMIIOHEHTIB Ha iX XapaKTepPUCTHKH.
JlocmipkeHHs cripsMOBaHe Ha aHalli3 Ta BHOIp KUTBKOCTI Ta KOMOIHAIiH (DyHKIIOHANBHAX IHTPENI€HTIB, U1 PO3POOKH MPOJIYKTIB 3
MOKPAIIEHUMH XapaKTePHUCTHKAaMH. Tako)k BCTAHOBJIEHO BIUIMB (DYHKIIOHAIBHUX KOMITIOHCHTIB Ha PEOJIOTiuHi, (i3UKO-XIMIUHI Ta
OpPraHOJICITHYHI TOKa3HUKH M’ SICHHX BHPOOiB. TeOpEeTHYHO-METOMONOTIYHUMHE OCHOBAaMH TOCTIUKEHHS OYJIM MOJI0KEHHS
3arajJbHUX HAYKOBHX METOJIB Mi3HAHHS Ta KOHKPETHI MCTOIM OILIHKU SKOCTI TOTOBHX M’SICHHX BHPOOIB Ta CHPOBHHH 3 SKOI il
BUTOTOBJIAIOTh. TEOpeTHyHe y3arajJbHEHHs, IPYNyBaHHSA Ta MOPIBHAHHS BHKOPHCTOBYBAJIOCH IS POSKPHUTTS CYTHOCTI HOHATTS
«hyHKI[IOHATbHI KOMIOHEHTH». Ha OCHOBI HOPIBHSHHS TEOPETUYHHMX 3HAHb 1 HPAKTUYHHUX JOCIIIIB 3pOOJICHI BHCHOBKH Ta
[PONO3HI[i 0 YAOCKOHAJICHHIO BHUPOOHMITBA Ta MOJIMIICHHIO BIACTUBOCTEH M’SICHMX BHPOOIB TIpU BHUKOPHCTaHHI
(byHKIIOHAIbHUX KOMITOHEHTIB. Takok Marepialy CTaTTi BU3HAYAIOTh MEPCIEKTUBH IOJaJbIIOr0 PO3BUTKY i€papXii KOMILICKCHHUX

CKJIaJJOBUX IHHOBALIHHOTO HABYAHHS 3a JUCUUIDTIHAMHE crienianbHocTi 181 XapuoBi TeXHOOTII.
KnrouoBi ciroBa: iHHOBamiiiHi TeXHONOTII XapdyyBaHHS, XapuoBi BOJIOKHA, KIITKOBHHA, KPOXMallb, M SICHUH BHPIO,

peosoriyHuil NOKa3HUK, BH3HAYCHHS MOENEH NPUKIaIiB.

Beryn.

IToyaTkOBUM eTanmoM pO3pOOKH KOMIUIEKCHOTO
IHHOBAIIHHOTO BHOOPY CKIIAOBHMX MOXKHA BHU3HAYUTH
iepapxito  HayKOBOTO  JOCHiKEeHHSI: 1)  00’ekT
IOCHIIDKEHHS — TEXHOJOrii BHIOTOBIIEHHS M SICHHUX
BUpPOOIB (PYyHKLIOHAIBFHOTO NpPU3HAYECHHS; 2) TNpeaMeT
JIOCHIKEHHST — JIOCII/DKEHHST BIUIMBY (YHKIIOHAJIBHUX
KOMITOHEHTIB Ha peostoriyHi, ¢i3uKo-ximiuHi,
MIKpOOIOJIOTIYHI ~ Ta  OpPraHOJENTHYHI  BJIACTHBOCTI
M'ICHHX BHpOOiB, 3) MeTa MIATOTOBKH JO HAIUCAHHS
poboTn — aHaii3, HAyKOBE OOTPYHTYBaHHS Ta PO3poOKa
penenTypu M’ ICHHUX BHPOOIB 3 IOIaBaHHIM
(YHKIIOHATPHUX ~ KOMITOHEHTIB.  PO3BHTOK  PHHKY
M’SICHUX BUPOOIB B YKpaiHi € BaXIUBAM €JIEMEHTOM
€KOHOMIYHOTO 3pOCTaHHS Ta 3a0e3mneueHHs
MpoJIoBONbYOi  Oe3mekn kpainu. OcTaHHI pPOKH  BiH
JIEMOHCTPYE TMO3UTHBHY JIMHAMIKYy 3aBJSKH 3POCTaHHIO
BHYTPIIIHBOTO IIONHUTY, IHHOBAISIM Yy TEXHOJIOTIAX
BHPOOHHMIITBA Ta MOKPAIICHHIO SKOCTI MPOAYKINI. 3MiHH
B XapyoOBHUX BIOJOOAHHAX CHOXKUBAYiB, 3POCTaHHS
KYIIBEJILHOI CIPOMOXKHOCTI HACCJICHHS Ta AKTUBHHMA
PO3BHTOK EKCIIOPTHOTO MOTEHI[aly TaKoX CHPHUSIOTH
MABUIEHHIO KOHKYPEHTOCTIPOMOYKHOCTI  YKpPaiHCHKUX
M’SICHUX BHpOOIB Ha MDKHApOAHOMY PHUHKY. M’scHuUi
PUHOK JTMTBCS HA JEKiJIbKa CErMEHTIB: PHHOK M’sca,
pUHOK M’CHHX HamiBhaOpHuKaTiB, PUHOK KOBOACHHX
BHPOOIB i pUHOK M’ICHUX KOoHCepBiB. Ha puuky m'sica i
M'ACONPOAYKTIB B  YKkpaiHi gie Ommspko 150
M'sicorepepoOHIX ATTPUEMCTB. Busuaroun
(YHKIIOHYBaHHSI PHHKY M’sica, MOYKHa BHIIJIMTH HOro
IHCTUTYLIHHY (B3a€MOBIIHOCHHM MDK NHapTHepamH) Ta
coLialibHy e(eKTUBHICTh (mocTynHicTh Juis
cnoxuBauiB). Bapro 3BepHyTH yBary, mo coriajbHa
epexTuBHICTE OyBae (i3UYHOI0O Ta EKOHOMIYHOIO.
®i3pyHa  JAOCTYNHICTE  TOSACHIOETBECS  JTOCTATHBOIO
KUTBKICTIO TIPOTIO3MIIii, 2 €KOHOMIYHA — 3aJICKUTH BiJ
pIiBHS iHK HA MIPOAYKTH Ta TOXOIB CTOXHBadUiB [ 1-5].

OCHOBHUMH OII€paTOpaMH PHHKY € TOTY)KHOCTI
(puc 1): 1 — TOB M’sacHa ¢adpuka «Daoput I[Tmroc»
(TM «M’sicHa JlaBka», TM «JloopoB», TM «KoBGacHuit
pan»); 2 — TIpAT Vxkpaincekuiét bekon (TM
«bamuuaCcEKHity, TM «EBpompoxykt»); TOB 3 —
«'mobuncekuii M'sicokomdinat» (TM «'mobuno»); TOB
4 — M’sicokombinar «tOBineitauit» (TM «CamoOpankay,
T™M  «lOsineiinmity, TM «TaBpo»). 5 — TOB
JKuromupcrkuit m’sicokom6binat (TM «M’scHa ['imbaisy,
TM «Panuo», TM «Gremio de la Carne»); TOB «Anan»
(TM «Anan», TM «Cnen ex», TM «Fitness formaty.

] 1
=

2

3

583 o 4
=

5

iHII

Puc. 1 — Knacudikamis-inenrudikaris onepatopiB puaKy

[IIo6 BuUTpUMYBAaTH KOHKYpPEHIIO, OIEPATOPH
PHHKY TPOTIOHYIOTH INHPOKHH acCOPTHMEHT MPOAYKIi,
BKJTFOYAFOYHM BC1 OCHOBHI KaTeropii KoBOACHMX BHpPOOIB.
3a gammmu  aHamitiaHOi Kommadii  Pro-Consulting,
HaMOUIBII TOMYJISIPHUM CErMEHTOM PHHKY KOBOAcHHX
BUPOOIB € BapeHi KOBOAcH, AKi MalOTh IepeBary uepes
HIDKYY IiHy TOPIBHSIHO 3 HAIiBKOITYCHUMH, KOMYECHUMH
Ta B'sjeHUMH BUpoOamu. (puc. 2: 1 — BapeHi kKoBOacH,
COCHICKH, CapJeNIbku; 2 — HaImBKOMUYEeHi, KOITYeHI Ta
B’suTeHi; 3 — BUpoOH i3 CyOmpOIyKTiB ).

© Kopansuyk B.M., 3emensko JI.JI., Byxkano C.I., 2024
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OOcsirn BUpPOOHHMITBA  KOBOACHHX  BHpPOOIB
JIEMOHCTPYIOTh CE30HHI KOJMBAHHS: HAIIPUKIIAJ, B3UMKY
BUPOOHHIITBO CKOPOYYETHCS, @ 3 BECHHM IOYMHAETHCS
3pocTaHHs 00CSATIB MPOAYKIIii, IO PeaTi3y€eThCA.

u
1
u
2
3
u

1HII

Puc. 2 - Knacudikanis-ineHTHdikamis CTPYKTYpH pPHHKY
kxoBOacHHX BUp0OiB (2023 pik)

Jng ykpaiHCBKOTO PHUHKY XapakTepHO, IO IMITOPT €
OimpmmM grM excriopT. Tak y 2019 pomi crioctepiramocs
CTpIMKE 3pOCTaHHS IMIOpPTY, IO OyJ0 MOB’s3aHO 31
CKOPOUYEHHSM BITYN3HSHOTO BUPOOHHIITBA i
HEOOXITHICTIO 3a/JI0BOJILHUTH IIONUT NPH 3MEHIICHIN
npono3unii. B 2020-2021 poui TeHAEHLIsS 10 3pOCTaHHS
00cCsTiB IMIOPTY IPONOBXKYETHCS, BiNOyBa€eThCS Le 3a
paxyHOK 3pOCTaHHS CETMEHTY BapeHHX KoBOac Ta
cocucok [9]. Ha ykpaiHChKOMY pWHKY 4YacTKa IMIIOPTY
KOBOAacHMX BHUpOOIB — HE3HaYHA, BUPOOHHUITBO 3aliMae
Maibke Becb 00’eM puHKY (puc. 3.). TpamumiiiHO
MOMyJSIPHUMH  Ha YKpaiHCBKOMY pHHKY KoBOac €
iMmmopTHi koBOacu 3 Icmanii, Himewunman Tta Ilombrmi.
Jlinepamu  cepen  iMIopTepiB €  Taki  Mepexi
cymepmapkerti sk «ATB-MapkeTt» Ta «MeTpo».

93,7

Puc. 3 — Knacudikanis-inentudikamis cTpyKTypH KOBOACHHX
BHpOOIB 3a MoxomkeHHIM (YkpaiHa Ta iMIopr)

VYkpaiHa eKCIOpPTye IHIIe HEBEIUKU o00csr,
6mmbko  0,08%, BupoOIeHHMX KOBOacHMX BUPOOIB
IIOPIYHO, IO CTAHOBUTH Mi3epHY KUIBKICTH 32 paxyHOK
oOcsriB, sKI 3alMIIalOTbess B Kpaini. BupoOHHIITBO
KOBOAacHMX BHUPOOIB 3MeHmIWIOCH Yy mepiox 2019—
2024 pp., npote o0csr eKcnopTy 3HayHO 3pic y 2021-

2024 pp- OcHOBHUMH KpalHaMHU-IIOKYIILIAMHU
YKpaiHCBKUX KoBOac Oynu HactymHi Kpainu: ['pysis,
Azepbaiimkan, Monnosa ta Hirepis [1-5: 10].

Cepen  KIIOYOBHX  EKCHOPTEPIB  BUIUISIOTHCA
BupobHnk TOB «Amam» Ta psax KOMMaHIH, IO
CIIeTIai3yI0ThCs Ha TOPTIBII KOBOACHUMH BHpOOaMH,
Takux K «JomeHiky», «[Ipem'ep @yn» Ta nmeski immi. 3a
OCTaHHI POKM IiHM Ha M SICHI BHPOOM MOCHUTH CHIIBHO
3MiHIOBAJIHCh. {711 aHamizy iX 3MiHM OLIHMMO BapTIiCTh
(rpH) B 2023(1)-2024(2) pokax y Burisiai Tadmumi 1.

Tabmung 1 — [liHoBa XapakTepuCTHKA Ha M’sICHI BUpOOH

HazBa nponyxry 1 2

Kosobaca c/k «bpayHiBercbka» 742,39 | 695,80
Kogbaca B/k «Caisimi» 247,64 | 249,30
Kosbaca Bapena «Jlikapcbka» 337,15 | 324,65
Kosbaca BapeHa «MosiouHay 117,96 123,90
Kosbaca Bapena «JIro0urenbpcbkay 139,85 143,05

3rifHO 3 BHIIE HABEACHUMH JAaHMMH MOJKHA
CTBEPUKYBATH, IO I[IHM Ha KOBOACH 3pOCIH Ha JOCHTh
3HauHy BEJIMYMHY, NMPO Te Ul AESKHX BHAIB KoBOac
CIIOCTEpIiraeThCsl AWHAMiKa 3MeHMmeHHs. bnmspko 30%
PUHKY M'ACHHX 1 KOBOAacHMX BHpPOOIB B YKpaiHi
nepeOyBae B TiHi. L{e 3HaUeHHS BapifO€THCS 10 PETiOHaX:
Y 3axiZHUX OOJIACTSIX KpaiHM BOHO BHIIMU depe3 Oipury
KUTBKICTh APIOHNX BHUPOOHUKIB Ta HeoimidHUI iMmopT
M'ICHHX 1 KOBOAacHMX BHpOOIB 3 €BpomH, 30Kpema 3
IMonpmi [1-5: 6-12]. 3HayHa YacTKa TIHHOBOTO PHHKY
O3Ha4Yae HEJOOTPUMAaHHS IIOJATKIB JIEpXKaBomo, MIO0
3MEHIIYE OIOJKETHI HaJXOJKEHHS Ta MOMJIMBOCTI IS
(iHaHCYBaHHS CYCIIUIBHO BaXXJIMBHX Hporpam. Takox
NPOXYKIis TIiHBOBOI'O pPHHKY YacTo HeE BiANOBigae
CTaHIApTaM AKOCTi Ta O€3MeKH, M0 MOXE MPU3BECTH 10
PHU3HKIB AJIs 3M0pOB's criokuBayis [ 1-5: 13].

MertonoJioris po3polku dpyHkuionaabHUX
NMPOAYKTiB.

Punox M™’scHMX BHUpPOOIB, SIK PO3BHHEHA Tay3b
iHHOBaIifHOT Xap4oBOi TeXHOJOTil (YHKUIIOHYyE dYepe3
IHQPACTPYKTYpy, IO BKIIOYAE: CLIBCHKE TOCHOIAPCTBO,
NepBUHHY 0OpOOKY, POMHCIIOBY NEpepoOKy, ONTOBY 1
pO3apiOHy JTaHKH, Ta KiHIEBUX CIOXKHBadiB. MexaHi3m

M'SICHOT MPOAYKIT OXOILITIOE BCl cranii
BIATBOPIOBAJILHOTO  IIpOLleCy, 3a0e3medyroun  pyx
MPOAYKII BiA BHPOIIyBaHHA TBapWH JO TOTOBOI

mpoxaykiii. Po3poOka (yHKIIOHaTBHUX MPOIYKTIB —
BAOXUJIMBHI  Tpolec I  Cy4YacHMX  BHPOOHHKIB.
Mertopomnoriss po3podku mocuTh OararocramiiHa (Tadm.
2), y JaHOMY JOCIiI)KeHHI BOHA BKJIFOYA€E TTOCIiTOBHICTD
3a CKJIaJOBHMH TE€XHOJIOTTYHOTO IPOIECY:

MMIAroToOBYl - OCHOBHI — 3AKJIFOYHI.

Jlo miarotoBdoi crtamii BXOAATH AOCTIIKCHHS Ta
aHalli3 pPHHKY Ta TOTped CHOXWBA4iB, 3 METOIO
BU3HAYECHHS BHMOT [0 (YHKIIOHAIPHUX NPOIYKTIB
xapuyBaHHA. Jlami 3miACHIOIOTH pETeNBHHHA aHali3
HAayKOBHX JDKEpes, CTaTeil Ta MaTeHTIB, IO CTOCYIOTHCS
(GYHKIIOHAJBHUX ~ XapyoBUX  TPOAYKTIB,  METOIIB
JIOCHI/DKEHHST SIKOCTI Ta BIUIMBY IX BJIACTUBOCTEH Ha
310pOB's CIIOKMBAYA.
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Tabnuus 2 — Knacudikamis-igeHTU(IKAIs TesTKUX CKIaI0OBHX JTOCIIKCHHS

o |[Tpuknanam iepapxii cKIaJOBUX JUCIUILIIHY [HHOBALIHI pecTOpaHHi TeXHOJIOTI{

—|E

3arajpHi BiIOMOCTI Mpo: 00’€KTH BHBYCHHS PO3BUTKY PHHKY M’SICHHX BHPOOIB B YKpaiHi Ta knacuikauis-igzeHTrudikaris
3araJbHHUX MOJIOKCHb HAYKOBOTO OOIPYHTYBAHHSI | BUMOT O CKJIA[OBHX HABYAHHSL.

OO0’exTH HHOBALIHHOT MisJIBHOCTI 32 MPUKIAJAMH 3 3arajibHOI XapaKTEPUCTUKH Ta OCOOJIMBOCTEH TEXHOJOTIi MiJArOTOBKH
CHPOBHHHU 32 iHHOBaLli{HUMH MPOILIECaMH B IPOCYBaHHI KOMepIiani3allii HOCayr pi3HOBHIIB i IIPHEMCTB..

InHOBanii B ympaBiiHHI Xap4OBHMH IiJNPHEMCTBAMH: BH3HAUCHHS, XapaKTepPHUCTHKa, Kiacudikanii-ineHTudikanii teopii i
KOHIENIil XapdyBaHHI. Bu3HaueHHS NpUKIAAiB 3 3arajlbHOI XapaKTEPUCTHKH Ta OCOOIMBOCTEH TEXHOJOTIi ITiJrOTOBKH
CHPOBHHHU UIsI CTpaB i BUpoOiB 3 GoporHa.

CydacHi acHmekTH Ta pO3BUTOK (OpPMATiB XapaKTEPHCTHK IHHOBALiHHUX TEXHOJIOTIH — CTPYKTypa, MeTa, 3aBAaHHS,
kiacu¢ikauis-igenTudikanis 00’€KTIB BUBYCHHS Ta iepapXis ckiagoBux. [Ipuximamy 3 3arajbHOi XapaKTEPUCTHKH Ta
0COOJIMBOCTEH TEXHOJNOTII MiATOTOBKM CHPOBHMHH i BHPOOiB; BUPOOHMITBO HamiBpaOpHukaTiB Asi BUPOOIB 3 Pi3HOBUIIB
CHPOBHHH BIAMOBIAHO 10 HOPMATHBHO-TEXHIYHOT JOKYMEHTALT rajysi.

CucreMaru3anisi METOOJIOTI] OCHOBHUX BHAIB XapuoBOi NMPOAYKIII: MpeICTaBICHHS KOHIENNii iHHOBAaiifHUX MIiIXOIIB 1O
CTBOpEHHsI IHHOBAIIMHUX pelenTyp — Ki1acuikalis 3a pi3sSHUMH O3HaKaMU.

[Mpuknagy i3 3arajbHOi XapaKTEPUCTUKH Ta OCOOJIMBOCTEH TEXHOJIOTII MiArOTOBKM CHPOBHHH, Kiacudikaiis-izeHTudikaris
CKJIQIOBUX IHHOBALIHHKX (POPM Ta XapaKTEPUCTHK 3aXO0/IiB METOIOJIOTII 1 JOCBI/ 1X BIPOBAKCHHS y BITUYM3HAHIN Ta CBITOBIi
MPAKTHIN XapYOBUX TEXHOJIOTIH. .

Knacudikauis-igentudikamisi, XxapakTepiucTHKa Ta BH3HAYCHHs iHHOBauiiiHMX (opM HagaHHs crenudiyHux mpodeciiHux
METOJI0JIOTiH PO3pOOKH 3aranbHOI TeXHOJIOTI] BUPOOHMITBA (QYHKI[IOHAIBHHUX IIPOAYKTIB, HAYKOBE OOIPYHTYBAaHHS KIIACHIHOT
Teopii xapuyBaHHsI.

Knacudikamis-inenTugikanis, XapakTepUCTHKa Ta BH3HAYCHHS IHHOBaLiMHMX ()OpM HaJaHHS CIEnU(IYHUX MpodeciHHuX
METOJIOJIOTI  PO3pOOKM MiAroTOBYMX cCTafiii BUpPOOHHMITBAa (YHKI[IOHANPHHX IPOAYKTIB — i€papXis CKIATOBHX Ta
XapakTepHUCTHKa (HOPMYBaHHS IHIPEIIEHTHOTO CKIaAy (PYHKIIIOHATBHUX M’ ICHHX BHPOOiB.

Knacudikauis-igentudikamisi, XapakTepiucTHKa Ta BH3HAYCHHs iHHOBauiiiHMX (opM HagaHHs creuudiyHux mpodeciiHux
METOJIOJIOTI  pO3pOOKHM OCHOBHHX CTajiil BHUPOOHMITBA (YHKIIOHATPHUX MOPOAYKTIB — i€papxis CKIaJoOBHX Ta
XapaKTepPHUCTHKA Ollepaliii BUpoOHHIITBA IHHOBAIIMHIX (DYHKIIIOHATEHUX M’SICHUX BHPOOIB.

10

Knacudikamis-inenTugikanis, XapakTepUCTHKa Ta BH3HAYCHHS IHHOBaliMHWMX ()OpM HaJaHHS CIenU(IYHUX MpodeciiHuX
METOJOJIOTi PO3POOKH 3aKIIOYHUX CTajAill BHPOOHMITBA (YHKIIOHAJIBHUX IIPOAYKTIB — i€papXis CKIaZOBHX Ta
XapakTepucTrKa HOpMYBaHHs iepapXii BHPOOHMIITBA iIHHOBAIHHUX (YHKIIIOHAIBHUX M’ ICHHX BHPOOiB.

11

Knacudikauis-igentudikamisi, XxapakTepiucTHKa Ta BH3HAYCHHs iHHOBauiiiHMX (opM HagaHHs crenudiyHux mpodeciiHux
METOJIOJIOTI PO3POOKH KOHTPOJIO SIKOCTI Ta pPO3poOKa HOPMATUBHO-TEXHIYHOI NOKYMEHTAlil BiAMOBiZHO m0 craiit
BHPOOHHMIITBA IHHOBAILIMHIX (DYHKIIIOHATEHUX MPOIYKTIB

12

Knacudikamis-inenTugikanis, XapakTepUCTHKa Ta BH3HAYCHHS IHHOBaWiHHWMX ()OpM HaJaHHS CIEnU(IYHUX MpodeciiHmX
METOJOJIOTi pPO3pOOKM MiArOTOBYMX CTajxiifi BUPOOHHMITBA (YHKI[IOHATPHUX NPOMYKTIB — i€papXis CKJIAJOBUX Ta
XapaKTepUCTHKA (JOpMyBaHHS IHIPEIEHTHOTO CKIAAy (YHKIIOHAIBHUX M SICHUX BUPOOIB.

Ta NPUKJIATU 00’ €KTIB TOCTiTKEHHS.

PUHKY M’SICHHUX BHPOOIB B

MocTtaHoBKa MPoGaeMH y 3arajbHOMY BHIJIsITi 1. Mpukiag BU3HAYEHHSI 3araJbHUX BiTOMOCTEH
mpo O0’€KTH BUBYCHHS Ta TMpPEIMET JIOCIiIKCHHS:
3arajpHi BIIOMOCTi Npo: 00’€KTM BMBYEHHS PO3BHMTKY 3aCTOCYBAHHS KOJAreHOBMX OLIKiB. BOHHM BHUSBIAIOTH

Vkpaini Ta Kkiacudikamis-

. Mc MiATBEPIKCHY  3IaTHICTH  JO  TCICYTBOPEHHS  Ta
inenTHdiKartis sarallpHUX TIOJIOXKCHD HAayKOBOTO  rinpuineHHs B’I3KOCTi, TOOTO BJIACTUBOCTEM, SKi POOIATH
OoOIrpyHTYBaHHS I03BOJIIOTH MEPEHTH OO HACTYHMHOIO IyHKTY ix HHEM CHPOBHHHHM MaTepiazom M'SICHOI
1€papX1l  MOCTIIDKCHHA. CDOPMyIfaHHﬂ 1Hrpen16e§THoro MPOMHUCIIOBOCTI 3 METOI0 IIOKPANICHHS TEXHOJOTIYHUX
cxany (byHKIiOHATBHHX | MUICHEX  BHpOOIB — Ta BJIACTHUBOCTCH, a came 30epeKCHHS BOJOTH, CTaOLTi3allis
OCTIKCHHST BIUIUBY (DYHKI[IOHAIBHUX KOMIIOHCHTIB Ha M’SCHOT eMmymbeii, yTeopemms rTemo [1-5: 15, 16]

] : o ) . N .
XapaKTCpUCTHKH MHCHHX, BHPOGIiB ,Ba}KHHBHP,I, JlomaBaHHS  HEBEJNIMKOi  KITBKOCTI  KOJAareHy  Mae
HalnpsiMOoK Ha},'KOBHX HOCHIZ,DKCHI’ y chepi xapuooi MO3UTUBHUI €(PEeKT 3aBISKMA 3MATHOCTI 3B'SI3yBaTH BOY,
MIPOMHCIIOBOCTI. DyHKIIOHAIBHI KOMIIOHEHTH

BKJIIOYAIOTh B ce0€ IUPOKHUH CIIEKTP IHIPENIIEHTIB, TAKHX

SIK

110 TPU3BOJUTH 10 3MEHIICHHS MOr0 TeseyTBOPIOBAIBLHOL

Ta BOJO3B’A3YBAaJbHOI 3IaTHOCTi, IO TPHU3BOIUTH [0

aHTHOKCHU/IAHTH, KOHCEPBAaHTH, CTaOLTi3aTOpH, a

© 106 3 . s 3MEHIICHHS  TEPMIYHOI  yCcaAkM Ta  IIOKpAIleHHS
TakoK CMaKoBi joGakn. 3aseiuail yBary MPHIUIOTE  ooooironuyy  xapaktepueTHK, I3 €0 MeTO IyKe
BHBHCHHIO 1X BIUMBY HA TCKCTypy, XIMIMHWH CKIAL, 5 rypyo  3actocoByroTh  rigpokonoimi. Lle  Xapdosi

OpraHOJISNTHYHI BIACTUBOCTI Ta TPUBAIICTh 30epiraHHs.

JIOMATKH, SIKI MICTATh BEJHMKY TPYIy DPEYOBHH, 3/1aTHHX

R .

3apas y TexHoOJOTif BHpO6Hm,ITBa M SICOLPOAYKTIB TOJITIITYBaTH CTPYKTYPHO-MEXaHIYHi MMOKAa3HUKHU

nep§n6aquo BUKOPHCTAHHS  Pi3HMX  JIOJIATKIB, 1110 mponykTis [1-5: 17].

E?:églng K};;I; 06iBcTr}ﬁTﬁ;g};r:éiz?H;ﬂ)}(:ﬁ;i:i;?; v KOB6aCHoMy B'I’Ip06HI/III".1."Bi, cepen 0araTbOX 1HIIHX
. ) ’ . XapYOBUX TOMATKIB, T1APOKOJOIIH BHAUISIOTHCS 3aBISKH

mizibpana  TekcTypa p“06ym, pofykT  Gimsm BOJIOTOYTPUMYBIbHUMHU, CTaOUTI3yIOUNMHU Ta

MPUBAOJIMBUM 3 ECTETHYHOI TOYKH 30pY, BAKIHUBO IS 3AryIIYIOUHMH BIACTHBOCTAMH, o CTBOPIOIOTE

NPUBEPHEHHS. YBarW CIOXHBada. TakoX BIUIMBAaE Ha
3arajbHe CHPUHHATTS CMaky MNpPOXYKTy Ta Ja€ Ieplue
PO3yMiHHS ITpO sKicTb [1-5: 14].

MIEPEIyMOBH ISl ONEp>KaHHSA TPOAYKIIi 31 30UTBIICHOIO
COKOBHTICTIO Ta Bux0o0oM.IIpy B3aeMoii ripoKoIoimiB i3
CKJIQJIOBUMH (hapIIeBOi eMyIIbCii,
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BUSIBIISIIOTBCSL  IXHI  JinoginmeHi  abo  rigpodinbHi
BJIACTHBOCTI, TOOTO 3JaTHICTb cTaOLTI3yBaTH CTPYKTYpY
emynbcii Bix pydHyBanus. Ilpm 1pomy icHye jBa
MeXaHi3Mu iX crabimzarii [1-5: 18]: yrBopeHHs 3aXHCHOL
IUTIBKA Ha MEXi TOMITy BOAHOI 1 JXKMpoOBOi a3, ska
3anobirae KoaJleCleHIlii KUPOBUX Kparelb. B pe3yibrari
HE Bi0YBa€THCS ICTOTHOTO BILTUBY Ha TIOBEPXHEBUI HATST
MiXK(pa3oBUX TIEPEXOIiB 1 CTBOPIOIOTBCS YMOBH JIO
YTBOpPEHHS CTabOITbHUX EMYJIbCiH TOOTO 3MEHIIYEThCS
BIPOTIAHICTH ~ BHHHMKHEHHS  IIOPHCTOTO  TIPOIYKTY;
B3a€EMO/Iis 3 OLIKaMH, IPUCYTHIMH B (apIIeBii eMyJIbCii.
Bimomo, mo Oinku Oinsg  130€NeKTPUYHOI  abo
130TepMi4HOI TOYKH BUSBISIOTH MiHIMAJIbHY PO3UHHHICTb.
Tomy skmo KoMIulekc OiNKiB (apmeBoi eMmydibcil
nepeOyBae B cTaHi 130TOHIl, BiOYyBa€ThCS KOHACHCAIIIS
He3B’s3aHOi BOAHOI (a3u 3 MPOCTOPOBOIO CTPYKTYPOIO
(apmreBoi emynbcii. A e TPHU3BOIUTH IO PO3MIAPYBAHHS

(apmry Ta TOTIpmIEHHS CMaKy TOTOBOi TPOXYKIIii.
HasBHricTh B cucTemi (hapmreBux eMYJIbCIH
TTOJTIETICKTPOITHAX TiIPOKOJIOIIB, SIK1 MOXYTh

YTBOPIOBATH 3 MOJICKYJaMH OUIKOBHX PEYOBHMH KOJIOiIHI
KOMILUIEKCH, IO 3amo0ira€ 3Ha4Hiil KOHJEHCAIl BOJISHOI
¢a3m B TWpOAYKTI TOOTO MPOAYKT Bi3bME ONTHMAIBHY
KUTBKICTh BOJIOTH.

Iiapokonoiny BUKOPUCTOBYIOThCS, B TOMY BHIAJKY,
SKIIO TOTPIOHO €(hEeKTHBHO 3B’A3aTH HAJIHIIKOBY BOJIOTY.
IIpore moTpiOHO BpaxyBaTH MO0 BHINE HaBeICHA
BJIACTHBICTh CIPUATHME IMOTIPIICHHIO KOHCHUCTEHI1. Tak,
BUKOPHUCTAHHSA KaMelli Tyapy MOXIMBE TIPH BHPOOHHUIITBI
BapeHoi koBOach 100 e()EeKTHBHO 3B’S3aTH HAIUIIKOBY
BOJIOTY. 3a JIOMIOMOTOK) YHCTOTO KapareHaHy MOXHA
30UTBITUTH BUXIJ IUIEHOM SI30BUX KOTYEHOCTEH, alie MpH
30epiraHHi MPOAyKTy BUIAUIETHCS BOJIOTA, IO € 1e(EKTOM
BupoOy. Tomy oxmepkaTd TpPOAYKT 3  BHUCOKHMH
CIOKMBHUMH  BJIAaCTHBOCTSIMH ~ MOXJIMBO  IIIIXOM
3aCTOCYBaHHS TiIPOKOJOINIB Yy BHIUISAI cyMimied 3a
MEBHOTO  iX  BIJCOTKOBOTO  cCmHiBBigHOIIEHHS [19].
OCHOBHMMHM 13  HHUX €  CTPYKTypOYTBOpIOBaui
noJricaxapuaHoi OynoBW (KCaHTaHOBa KaMelb, T'yapoBa
KaMeIlb, KaMedb PIKKOBOTO JepeBa, Tymiapalik ToIIo),
OiNKOBI  mpemapatd  POCAMHHOTO Ta  TBapUHHOTO
moxokeHHs [1-5: 20-21].

Y BUPOOHHUIITBI aKTUBHO BHUKOPHCTOBYIOTH O1JIKOBI
npemapaTd, MO0  3aMiHMTH ~ dYacTHHy M’sca.  IX
BUKOPHCTAHHs NPU NOAAJBLIIH TepMooOpodui nonomarae
YTBOPHUTHU MIIIHI 3B 13K MiXK OLIKaMHu M’SICHOT CHPOBHHH 1
JOJATKOBUMH Oimkamu. B pe3ynbraTi, 1e 3a0e3medye
CTablIbHY CTPYKTYpy TOTOBOTO IPOXYKTy. BHOCATH Taki
npenapary (BUTOTOBJICHHI Ha OCHOBI CIIOJIyYHHX TKaHHH)
npubmu3Ho B KinmbkocTi (5-30%), came Taka KiJIBKICTP
MiIBUIIATG TIOKa3HWK BOJIOTO3B’SI3yIOY0i 37aTHOCTI Ta
NPU3BOJUTh [0 TIOKPAIIEHHS CTPYKTYPHO-MEXaHIYHHX
BIIACTHBOCTEH, MPO MO CBIAYATh PE3yAbTATH JOCIIIKEHb
[1-5:22].

AKTHUBHO  BUKOPHCTOBYIOTH  MOJIOYHHH  OLIOK.
Oco0auBicTIO, 3a SIKYy TOYaJ BUKOPHCTOBYBaTH HOTO B
M’sicorniepepoOIli € MOJJIMBICTH 3MEHIIYBaTH YTBOPEHHS
OyJIbIIOHHO-XMPOBUX HAOpPSAKIB y FOTOBOMY NPOAYKTI [1—
5: 10, 11]. Topsin 3 MONMOYHUMH OISTKAMH BaXXITHBY POJIb Y
(dhopMyBaHHI (apIIeBUX CUCTEM BiIrParOTh COEBI OLTKOBI

npenapaty. BukopucTaHHs cO€BOTO 130Ty B KUIBKOCTI 3—
10 % 30inplIye MOKa3HUK TEHETpawii 1 3HMKYE TpaHUYHE
Harpy>XeHHs 3CyBy. TOMy BUKOPHCTaHHS COEBOTO 130JIATY
Yy TEXHOJIOTii KoBOAac i3 HM3HKOCOPTHOTO M’sICa JO3BOJISIE
3HHU3UTH KOPCTKICTH 1 IMiIBHITUTH COKOBUTICTH KoBOac [1—
5:23].

[Ile mikaBMM, € 3aCTOCYBaHHS Kalla-KaparcHaHy,
II0 BHUTOTOBJIAIOTE 3 YEPBOHHX MOPCHKHUX BOJOPOCTEH.
[Ipu #ioro BHKOPHCTaHHI, YaCTKOBO 3HHU3HUTHCS KiJIbKICThH
BUIBHOT 3B’s13aHOT Bojory (OJIM3BKO 2 %) Ta MOKpAIIITHCS
PEOJIOTIUHI BIACTUBOCTI, 30KpEMa TPaHUYHE HATMPYKCHHS
3cyBy (Ha 24 %). [Ipore, neBHI JOCIHIIKEHHS TOKa3alH 110
SKIIO 3aCTOCYBAaTH IOEIHAHHS KapareHaHy i3 I'yapoBOIO
KaMeJuIio, TO e 301TBIITUTE MTOKa3HUK
BOJIOT03B’ I3y BaJIbHOT 3IATHOCTI Ta IPaHUYHOTO
Hanpy>keHHs 3cyBy Ha 3 % Ta 20 % BimmosimHo. Tomy
MOJXHAa CTBEP/UKYBaTH MI0 KOMIDIEKCH 3 KaparcHaHaMHU
MO>XHa BUKOPUCTOBYBATH SIK TelieyTBOpioBadi [1-5: 24].

MoskHa CIIOCTepiraTH, o IHAWBITyanbHEe
BUKOPHCTAHHS Xap4OBHX J00AaBOK YCKIIAIHIOE TIPOILIEC
BHUTOTOBJICHHS. SIK TiNTBEpKEHHS, € MOCTiKeHHs [1-5:
25], sike MOBOIWTH INEpPEBard BHKOPHUCTAHHS KOMIDICKCIB
J00aBOK y BUINIAMI TOTOBOI cymimri. Came HOCHIIKEHHS
CBITYMTH, 0 3a0e3MeYeHHs] HeOOXIMHNX (YHKIIOHAIBHO-
TEXHOJIOTIYHHUX, CTPYKTYPHO-MEXaHIYHUX Ta
OpPTaHOJICNTHYHUX  BJIACTUBOCTEH  TOTOBUX  BHPOOIB
JIOCSTAETBCS  BUKOPUCTAHHS  CyMIIIEH  TiAPOKOIOINiB
(kameneil TyapoBOi, KCaHTaHOBOI, PIKKOBOTO JepeBa,
KOHXAaK) B TIEBHOMY CITiBBIIHOIICHHI. A caMme, 3pOCTae
MTOKa3HUK aAre3iHHO-KOTe31iHOT poOOTH (3pOCTae MIIHICTh
Ta yTpuUMaHHS) Ha 27-68 % Ta 3HIDKye TpaHHYHE
Hamnpy>KeHHS 3CyBYy npubmu3Ho Ha 9%, 3abesmedye
3arylieHHsi 1 cTabuli3aliio CTPYKTYpH, BHACHIIZOK YOO
¢apmeBi cucteMn e(QEKTUBHO YTPUMYIOTh BOJOTy. Tak
HalpHKIag CyMill Kama- Ta HoTa-kapareHany (2:1) B
kinpkocti g0 0,8r ma 100r Ta MonouyHHX OUIKIB B
kitpkocti 10 0,2 r Ha 100 r y BUTTISAAL eMYJIbCii 10 CKIamy
COCHCOK JI03BOJISIE 3MEHIIUTH BTPAaTH NPH TEPMOOOpOOIi
Ta MOKPAIIY€E CTIHKICTh EMYIIbCIi.

XiMi3M  TIporiecy — MOJIATaE, MO0  KaparcHaHH
B3aEMOJIIOTH 13 MOJIIPHUMU Tpynamu Oilka i iHTerpyloTh
iX B CBOi TeleBi CHCTEMH, THM CaMHUM IOKPAIIyIOTh
(YHKITIOHATLHO-TEXHOJIOTIYHI ~ BJIACTUBOCTI M’ SICHHX
¢dapmrie. Ontumizariss HaBEICHUX MOKA3HHUKIB CBIiIYUTH,
mo gomaBanusa 0,35 r/100 r 6inkiB mosoka, 0,593 /100 ¢
cyMilli Kamna- Ta HoTa-KapareHaHy Ta 5 T KHpY 3abe3nedye
HaWBUII 3HAYEHHS BJACTHBOCTEH M SICHHMX (haplIeBux
cucreM [1-5: 26]. [loennanHs Kama- i 1IMO1a-KaparcHaHiB
3HUKYE BTpaTU npu BapiHHI 1 mokpamiye
BOJIOTOYTPUMYIOUY 1 €MYJNbIYIO4y 3IaTHICTh M SICHUX
CHCTEM Ta TMOKpaIly€e CTPYKTYpPHO-MEXaHidHi BIACTHBOCTI
TOTOBOTO MPOAYKTY.

3aragoM BCi HayKoBi pPOOOTH, IO MOCHITKYIOTH
BIUIUB TIEBHUX CTPYKTYpPHUX KOMIIOHEHTIB (OiMKiB,
TiAPOKOJIOIMIB, CONEH OPTaHIYHUX 1 HEOPTaHIYHUX KHCIOT
Ta iH.) TOKa3yloTh, IO IX 3aCTOCYBaHHI B
IHAMBITyaqbHOMY BHTIIAAI, a00 y BHDJIAA KOMOiHAIi{
HaBITh NPY HE3HAYHUX KOHIEHTPALIIX iCTOTHO MoauQiKye
(YHKIIOHAJBHI BJIACTHBOCTI IIMX CHUCTEM, WIO 3HAYHO
BIUIMBA€E Ha SKICTh FOTOBHX BHPOOiB [1-5: 18, 22-25, 30].
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[To3uTHBHUM B IIbOMY MOMEHTI, € 3Ha4Ha MOJJIUBICTB 3
OHOTO OOKY, 3HM3WTH BapTiCTh MPOIYKIi, a 3 iHIIOTO —
MOKPALIUTH  XIMIKO-TEXHOJIOTiYHi,  PEOJIOTiYyHI  Ta
OPraHOJICNTHYHI TOKa3HUKU.

2. Tlpuxknaagu 3 BHU3HAYEHHS iHHOBaUiiiHHUX
MOKJIHUBOCTEl BUTOTOBJIEHHSI M’ sICHUX BHPO0iB

AHaJi3 Cy4acHOTO CBIiTOBOTO PHHKY CBiAYHTH IIO
JIOCUTh CWJIBHO TI0YaB pO3IIUPIOBATUCH ACOPTHMEHT
HETPagULitHAX MPOAYKTIB XapdyBaHHs. Tak BUHUKAIOTh
PI3HOMaHITHI HPOAYKTH IOKpAIeHI BiTaMiHOBMiCHUMH
pedoBnHamMu.  SlckpaBuii  HpUKIAx < —  CTBOPEHHS
BITaMiHI30BaHMX KyNa)XiB POCIMHHHX OJIiif Ta OiIKOBO-
KHMPOBHUX eMyJIbCii Ha TX ocHOBI [31].

Jns M’sicHOT NIPOMMCIIOBOCTI 1I€ aKTyaJbHO, ajKe
4acTO NOTPIOHO YaCTKOBO 3aMiHMTH TBAapWHHI xkupHu. Tak
HalpHKIaz, HaBEJCHO MOJKIIUBICTh BBEICHHS
oinkoBoxupoBoi emynbcii (BXKE) y penentypu M'scHUX
mamTeTiB. SIK  CTBEpIXKye aBTOp, 1€ IO3BOJHTH
CKOpPUTYBaTH paIlioH HE3aMiHHMMH HYTpi€HTaMH, Ta
IIOTIOMOKE  JTOCATTH HEOOXIZHOrO  CHIBBIIHOIIECHHS
KHPHUX KUCIIOT, BITaMiHIB, B-KapOTHHY Ta TOKO(epoy i
PO3IIUPUTH ACOPTHUMEHT M'ICHUX BUPOOIB [32].

OmHMM 13 TIEPCHEKTUBHHUX HANPSAMKIB 3aMiHM
M’SCHOTO OijIKa Ha JI0JaTKOBY CHPOBHHY, SKY BBOISATDH Y
peuentypy Juis IOJINIICHHS XapuOBHX BJIACTUBOCTEH €
BUKOPHCTaHHS TpuOHOI cupoBuHu. | pjilicHO Taka
CHpOBHHA Iy)ke Oarara Ha OiJlok, 1 HabaraTo Jierma y
BuoOyBaHHI. ToMy JacTkoBa 3aMiHa TBApUHHOTO OiKa
JIOTIOMOXKE 3POOWTH TOTOBI BHPOOW OULIBII 0i10JOTIYHO
LiHHUMH Ta JOCTymHMMH. Hampukian, aBTop HpoIoHye
BUKOPHCTAHHS Takoro rpuba sK TI7MBa 3BUYaifHA —
JDKepeso TIOBHOIIIHHKMX OiKiB, BiTaMiHiB, MiHepaIbHUX

pPEUOBHH, XapyoBHX BOJIOKOH. ['pubuM  BOJIOAIIOTH
JIKYBaJIbHO-TIPOQUIAaKTHIHUMH, HIPOTUIIYXTMHHUMH,
pamionpOTEeKTOPHUMH, JESIKAMH aHTHBIDYCHHMH Ta
TIMOTTiKEMIYHUMH, IMYHOMOICTFOFOUAMU

BractuBocTsMU [33]. SIkmro BpaxoByBaTH BHIIE 3TajaHi
BJIACTHUBOCTI, TO MOXKHA TPUIYCTHTH, IO no0aBKa 3
rpuOHOi  CHpPOBWHH, OyJe CHPUATH TOKPAIIECHHIO
30epiraHHs TOTOBOTO TIPOAYKTY, a IIe 3aBXKIU aKTyalbHe
UTaHHS Oyab SIKOTO Xap4OBOTO0 BUPOOHHUIITBA.

Sk BapiaHT iHHOBAIIii, MOXXHa BUKOPHCTATH 3aMiHy
TPAAMIIHHUX KOMITOHEHTIB OUTBIN ITOXWBHO ITIHHHMH.
ToMy MOXHA 3aMiHMTH TIICHWYHE OOPOIIHO, SKE
JIOMTYCKA€ETHCS B KOBOACHHUX BUPOOaX, Ha OLIBIN TIO)KUBHO
LiHHI 371aKoBi. SIK TMpHKIan, € MOKpaIleHHs pelenTypu
BapeHHX KOBOACHMX BHPOOIB, i3 YAaCTKOBOIO 3aMiHOIO
M SICHOrO KOMIIOHEHTa OOpPOLIHOM JAWKOPOCIOI MIIEHMI
— CIICNIBTH, 3aMiHAa COHSIIHUKOBOI OJIiI HA OJIUBKOBY Ta
BBelIEHHS y (apim cMakoBoi no0aBKM (hepMEHTOBAHUX
niedeputls [34]. MeTta Takoi po3po0OKn — 4acTKOBA 3aMiHa
TBapuHHOTO Oinka Ta 30aradeHHs Qapury omera-3
KUPHOIO KHCIIOTOI0 Ta YCYHEHHS IIepelo3yBaHHSI B
HhOMY BiTaminy E. ¥ mpomy mocnmimpkeni y pemnentypy
OKpiM 3BHYAWHOTO OOpOINHA CIENbTH, IIe BXOIHIO
5+8% OopolIHa cHeNIbTH TiIpaTOBaHOI Ta BHOCHIOCH y
¢dapm y cmiBBigHomenHi 1:1, Ta Oyno 3MeHIICHO
KiJIBKICTh Kypstyoro M’sica Ha 3+6 %. lle mozBommio
MOKPAIIUTH  OPTaHOJICNITHYHI  TOKAa3HUKA TOTOBOTO
MPOJXYKTY Ta MiBUILUTHU TPYXKHICTD (apiry.

[TokpamieHHst peuentypu KoBOAacHOro BHUpPOOy 3
BUKOPUCTAHHSM CIIEJIBTH Ta OJIMBKOBOI OJIii MpHBENa 10
MOKPAIICHHS] HACTYIIHUX TOKA3HHKIB: 30BHIIIHBOIO
BUTJIATY, KOHCHUCTEHIIi, BHAY Ha po3pi3i, 3amaxy Ta
cMaky. MikpoOiooTiuHi TOCHIIKSHHST TOKa3alH, 1o
MPOAYKT, XapaKTEePHU3yBaBCh CYTTEBOIO YIIOBUIEHEHOIO
JMUHAMIKOIO HApOCTaHHA Me30(iTbHUX, aepoOHUX Ta
YMOBHO aHaepoOHHMX MIKpOOPTaHi3MiB 3a BiJICYTHOCTI
MAaTOTEHHUX MIKpOOpraHi3MiB Ta OakTepii Tpymu
KHUIIKOBOT MaTHYKH.

VY poboti Tunienko JI.M. npoBeaeHO AOCIiKEHHS
3 PpO3pOOKM Ta YJIOCKOHAJEHHS HOBHMX TEXHOJIOTIH
BUPOOHMITBA M SICO-POCIIMHHUX HamiB(paOpukariB 3
M’sica MTHII 3 BUKOPUCTAHHIM POCIHHHOI CHPOBUHH Ha
npukiaai  oBouiB. Tak aBTOp 3ampONOHYBaB TpH
pelenTypu M SCO-pOCIMHHUX  HamiBdaOpukaTie 3
BMicTOM: Opokom — 28%, mmuHaty — 28%, rapOys3a —
23%, sAki  30aradyoTb  NPOAYKT  HE3aMiHHUMH
pedoBuHamu [35]. Pesymbrar mociimpkeHHS MOKa3ye, 110
BUKOPUCTAHHS  JJAHOI POCIMHHOI CHPOBHHU  Mae
MO3UTHUBHUI BIUIMB HAa BIACTHBOCTI (papIry Ta TOTOBUX
TOPOAYKTIB. 3pa3Kd MarTh BHCOKI OPraHOJCITHYHI
MMOKA3HUKH, Ta 3a XIMIYHHM CKJIaJ0M BIiJIOBIJAIOTh
Bumoram «JICTY 4437:2005. HamiBdabpuxati ™’scHi
Ta M’sICO-POCIIMHHI nociyeHi. TexHiuni ymoBu» [36].

3. Dlpuknagm 3 BH3HAYeHHsI iHHOBaUiiiHMX
MOXJIUBOCTell BHIOTOBJIEHHSI M’AICHUX BHPOOiB
«Kopucha ixa»

Kopucna Txa marpuMmye y TOHYCI OpraHi3Mm i
nokpairye Gi3ndamii craH. 3a3Budail M’ ICHI BUPOOH TaKi
SIK KOBOACH, HE BITUCYIOThH B ITI0 KaTeropiro. [IpoTe, sxiio
BIIIHTH BiM 1X TPamWIiHHOTO BHUTOTOBJIICHHS Ta
MOKPAIUTH PELENnTypy, TO BOHH MAaTUMYyTh BHUCOKI
CHOXWBYI BIIACTHBOCTI. Tak, HaNpUKIad, MOXHA IX
MOKPAIUTH  KIITKOBHHOIO, SK I 3alpOIOHYBaIH
Cyxenko, 0., Kopeup, JI., lymueHko y cBOiX HayKOBUX
poboTax, Oyno 3amponOHOBAaHO MOKpPAIIUTH KOBOACHI
(hap1i NIIEHNYHOIO KITITKOBHHOIO 3 TIEKTHHOM Tap0y3a.

AHaii3 Takoro M’sSCHOTO BHpOOy TOKa3aB, IO
MIIEHWYHa KIITKOBHHA 3 TEeKTHHOM rapOy3a 3a
po3MipaMH YaCTHHOK i OCOONHMBOCTAMHU Horo OymI0BU HE
BIJIPI3HSAETHCS BiJl aHAIOTIYHUX CTPYKTYPHHUX €JIEMEHTIB
KoBOacHUX (apmriB. 3BiICM MOXXHA CTBEPKYBaTH, IIIO
OiIKM TImEeHWIl 1 NeKTHHy rapOy3a CHIOpifgHEeHi 3
TBapUHHUMH OiJIKaMu.

Takox, OyJI0 BCTAHOBJIEHO, L0 PIiBEHb 3aMiHM
M’SICHOT CUPOBWHHM (CBHHHHM HAIBKHPHOI) B KIIBKOCTI
3%, 5%, 7% MIIEHWYHOK KIITKOBUHOIO, 30aradeHoro
MEKTHHOM rap0y3a, He BIUIMBAa€ HETAaTHBHO Ha OCHOBHI
MOKa3HWKK TOTOBHX BHpoOiB. Taka 3amiHa HE TUIBKH
CIIpusijia TOKPAIEHHIO OCHOBHUX BJIACTHUBOCTEH, a ¢
BUSIBMJIACS [Iy’)Ke€ BWTIAHOIO apKe, [ajla MOXKIIHUBICTBH
OTpUMATH PO3paxyHKOBUH ekoHOMiuHMX edekt 1310,20
rpE Ha | T TOTOBOI MPOAYKMii 1 30iMBIINATH
peHTabenbHICT TinmpuemcTBa Ha 8,1 % (3a wiHamm
2018 p.) [37].

Jns BUpOOHMITBA KOBOACH BUKOPUCTOBYIOTH HE
JWINe 3BUYHI BUAM M’sica (CBHHMHA, SUIOBUYHMHA Ta
KypsITHHA), a # M’SCO IHIIMX TBapuH. AJIe YacTo Taka
KoBOaca Mae 4HMMalo HEMOJIKIB, i TOMy NOTpiOHO i
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BIOCKOHatoBaTH. Tak y [38] HaBeneHo koBOacy i3 M’sica
KauK{, SKy TOKpalleHO eKCTPaKTOM IKypaBJIMHH.
Henmonikom mportotumy, Oyjio Te ©0 B penentypi
CIIOCTEPITA€ThCS JOCUTh BEIUKWNW BMICT JIIIAIB 3a
PaxyHOK TOTO, II0 BUKOPHUCTOBYIOTH KauWHE M SICO, SIKE
Ma€ JIOCUTh BUCOKHH BMICT kwupy. ['07l0BHA MeTa Takoi
PO3pOOKH ToJIATana B TOMY, 100 3amoOirTH MIBUIAKOMY
NICYBaHHIO BHUpPOOY mix dyac 30epiranHa. Tomy Oyio
3aMpOINOHOBAHO BUKOPHUCTATH EKCTPAKT JKypPaBIIMHH,
aJDKe caMe LI KOMIIOHEHT Ma€, Ma€ WiHK psii peYOBHH
3 aHTHOKHCIIOBAJbHUMHM BJIAcTHBOCTSAMH. JlomaBaHHS
TaKOro EKCTPaKTy 10 ¢apily M'SICOBMICHOI BapeHOi
KoBOacu CIPHSIIO TalbMyBaHHIO NIEPEKUCHUX IPOLECIB Y
TOTOBOMY BHpOOi mix yac 30epiraHHs 1 JOTPUMaHHIO
BUCOKHX IMOKA3HUKIB SKOCTI IPOAYKTY [39-41].

Opmniero i3 mpobireM KoBOAcCHWX BHPOOIB 1e €
3HAYHUH BMICT KUY B TOTOBOMY MPOIYKTi. 3MEHIIEHHS
MOXXHa JIOCATTH JIBOMa CIIOCO0aMH 3a paxyHOK
BUKOPHCTAHHS B PEIENTypi Majoi KiJbKOCTI KHUPHOI
CUPOBHHH, a00 3aBIIKH JOJAaBaHHA TiIpPaTOBaHUX
inrpexnieHtiB [41-44]. Tax B penentypy MOXHa BBECTH
XapuoBi BOJIOKHAa. Bimomo, mo iX BHKOpHCTaHHS B
3HAYHIN KUIbKOCTI crpuse abcopOuii XxojecTepuHy Ta
JKOBYHUX KHCIIOT, IONEPEUKYIOTh YTBOPEHHS KaMEHIB,
HOPMaJi3yloTh JIi0-BYTI€BOIHUN oOMiH Ta
JIONIOMararoTh MiATPUMYBAaTH BIMYYTTS CHUTOCTI JOBI'MH
gac [32].

3 TexHIYHOI YaCTHMHW BBEIEHHS KIITKOBHHHU B
pelenTypy PECTPYKTYPOBAHHMX M SICONPOMYKTIB  Ta
e€MyJIbTOBaHUX KOBOACHMX BHpPOOIB BimOyBaeTbcs 3a
pPaxyHOK 3IaTHOCTI XapyOBHX BOJIOKOH IIiJIBUIIYBaTH
BOJIOTO3B’ A3yBaJIbHY, BOJIOTOYTPUMYBaJIbHY Ta
JKUPOYTPUMYBATbHY 3/IaTHICTB ¢apuuis, 6e3
HETaTUBHOTO BIUIMBY Ha OPTaHOJICNTHYHI TOKa3HHUKH.
BoHu cripustoTh MOJNIMIIEHHIO KOHCHCTEHI MPOIYKTIiB
Ta  3MCHIICHHIO  coOiBaptocti  [33-34].  IIpote
HEe3BaXKAIOYM Ha psJ TepeBar KIITKOBUHHM Y CKJali
M’SICHUX BUPOOIB, 3aMIIEHHS XUPY LIUISIXOM JI0JIaBaHHs
KIITKOBUHH — CKIQJHE 3aBIAaHHAM, apkKe BaXXKO
30eperTd TapHi CMakKoOBi SKOCTI Ta TPWUBaIWil TepMiH
30epiranHs.

JKup — OCHOBHMIA KOMIIOHEHT M’SICHOTO IIPOIYKTY,
OCKIJIbKW BiH 3MIHIOE CTIPUHAHATTS apoMaTy, BILTHBAIOTH
Ha BHJIUICHHS, IHTCHCHBHICTH, MIrpAIlif0 Ta pPO3MOJLI
CIOJIYK, 110 OOYyMOBIIIOIOTH L0 BJIACTUBICTH. YacTKoBe
3aMillleHHsT TBapUHHOTO JKMPY 3 BHKOPUCTaHHSIM
TifpaToBaHOI KIITKOBMHHU y PELENTypi BapeHHX KoBOac
NPU3BOJNUTH 10 BUAUIEHHS OyJIbHOHY TpH TepMOoOpoOLi
i TOTIpIICHHS  PEOJIOTIYHMX  XapaKTepUCTHK, a
BUKOPHCTAHHA > KHPO3aMIiHHUKIB 9YacTO CHPUIUHSIE
3MEHIIIEHHSI PO3MIPYy YacTHHOK eMYJbCii, MOTEMHIHHS
NPOAYKTY, BTpaTy CMaKy Ta 3MCHIICHHS TepMiHy
npunatHocTi [35]. Ilemono3a mMoxe OyTH BHUKOpHCTaHA
JUTST BUPOOHWIITBA Pi3HUX BHIB KOBOACHHX BHPOOIB,
MpoTe HAHOUTBIT TOMYJSIPHMM € BapeHa KoBoOaca.
Lenromo3a momaeThcss O BapeHWX KoBOac  Juis
MOKpPAIIEHHS TEKCTYPH 1 3MEHIIEHHS BUTpAT Ha M'SICHY
CHPOBUHY.

BukopucraHHs NINEHWYHOI IIETIONO3M  JIO3BOJISIE
3B'A3yBaTH BOAY 1 JKHp, LIO TOJINIIYE SIKICTh Ta

edexTuBHICTE BHpOOHMITBA. lle n03BONSIE MiABUIUTH
BHXIJl TPOAYKIII, 3MCHIINTHA BUTPATH Ta IOKPAIIUTH
KOHCHCTCHIIIFO KiHIIEBOTO MPOAYKTY [36]

4. Tlpukjgaam 3 BHU3HAYeHHs iHHoOBamiliHMX
MOKJIMBOCTEH 3aCTOCYBAaHHS Pi3HOBHIIB KJIITKOBHHU
JJIs1 M’SICHUX BHPOOIB.

B crarri bBammamze B.I' Oymo ckazaHo mpo
BUKOPUCTAHHS KApPTOIUITHOI KJITKOBHHHM TIiJ  4ac
BHPOOHUIITBA EMYJIbCIHHNX KOBOAC, IMMHOK Ta TAIITETIB.
3acTocyBaHHs L€l NOOABKM Ja€ IMO3UTHBHUI eeKT —
30UTBIICHHS BUXOAY IPOMYKTY Ta 3MCHIIICHHS BUMIICHHS
BOJY TIpU BaKyyMyBaHHI. Takoxx Taka no0OaBKa CIpUSE
PIBHOMIDHOMY pO3IOJUTy KHPY B IpPOAYKTi, IIO
JTO3BOJISIE OTPUMATH CTIHKY €MYJbCit0. ABTOP 3a3HAYUB,
oo B ONTUMaNbHIN KoHueHTpamii 1,5...7,0mac/%
OTpUMaHUH TOTOBHUH TPOIYKT Mae BHCOKI
OPraHOJIENTHYHI TOKAa3HWKW 1 TIJABUINEHY Xap4yOBY
LiHHICTB.

bamOykoBa kimiTkoBMHA — OaratoyHKI[iOHAJIbHA
nob6aBka, IO 3aMiHIOE BHCOKOKAJIOPiiHI HATIOBHIOBAYi i
3HMKYE CHEPreTUYHY IIHHICTh TPOIYKTy. BoiokHa
TEPMOCTAOIIIBHI, 3 BUCOKOIO BOJIOTO- i JKUPO3B’SI3yFOUOI0
3MATHICTIO, MiJICHIIOIOTE Jil0 €MYJIbraTtopiB, 3HayHO
MOJININYOTh CTPYKTYPY ¥ KOHCHCTCHIIK TOTOBOTO
BupoOy, crabumi3yloTb cmak 1 apomar. Y poOori
Pumkannga P.O y MogmenpHuX (aprieBux cucremax
O0yJI0 BHKOPHUCTaHO OaMOYKOBY KIIITKOBHHY pPO3MipOM
200 1 400 MKM, 110 JO3BOJIMJIO ITIJABUIIUTH COKOBHUTICTH
MPOIYKTY, 3MEHIIUTH BTPAaTH TMPH TEPMOOOPOOII,
BHACIIZIOK OUTBIN IOBHOTO 3B'S3YBaHHS BOJIOTH 1 JKUDY.
JlocnmimKkeHHs MiATBEPAUIO MaKCUMAIbHY €(eKTUBHICTh
BHKOPHUCTaHHS 0aMOYKOBOI KIIITKOBHHH, BeTMInHOI0 200
MKM, Yy TIOEJHAHHI 3 BIBCSIHMMH IUIACTIBISIMU Ta
cryneHeM Trigpararii [37]. ABTOp po3poOHUB perentypy

nociueHux  HamiBpaOpuWKaTiB 3  BHKOPHUCTaHHSIM
0aMOYKOBOi KIJIITKOBMHHM 1 BIBCSHHX IUIACTIBI[IB B
KinpkocTi 10 35% 100 MOBHICTIO  BHUKIIIOYHTH

NmeHnYHui X6 3 peuentypu. BceranoBneno, mo 3i
301IbIIEHHSM KIJIBKOCTI HaIlOBHIOBAYiB,
BOJIOTO3B'SI3yI04a 3IaTHICTh MOJICIIEHUX CHCTEM 3pPOCTAE,
OCKIJTbKH OOpaHi KOMIIOHEHTH BOJIOIIIOTh BHCOKOIO
HOTJIMHAI0YO0I0 Ta YTPUMYIOUOIO 3JaTHICTIO,
3YMOBJICHOIO HASIBHICTIO TiAPOQIIBHUX TPYI MOJIMEPIB 1
MEXaHIYHAM YTPHUMYBaHHSIM CHCTEMOIO KaIliJsIpiB 1 HOP.
IIle onHi€l0 aKkTyaJbHOIO MPOOJIEMOIO € 3HAYHUH BMICT
3aJMIIKOBOTO HiTputry. HiTpur HaTpito — cimb a3oTHOI
KucJoTH. Bcl BUpOOHMKM aKTHMBHO BUKOPHCTOBYIOTH IO
peuoBuHy. B koBOacy HITpUT HaTpiro MOTpaIuIsie, HE Y
YUCTOMY BHIJISINI, @ y BUINIAJI TOTOBHX MOCOJOYHHX
po3umHiB. 3actocoByloTh E250 3 mnpuumHM, 10 1€
rapHUid KOHCEpBaHT Ta AHTUOKUCHHK, IO IIPHTHIUYE

PO3BUTOK aHaepoOHHWX OakTepidi, sKi BHKJIUKAIOTH
OOTYyITi3M.
ATHOKHUCITIOBAJIBbHI BIIACTHUBOCTI HITPUTY

MIPOSIBIIIIOTHCS Y BUTIISAI TOTO, IO ISl peYOBHHA (iKCYE
Koutip koBOacu. be3 #oro 3acTocyBaHHS HPOIYKIIis Oyze
MaTH Cipuid HCANCTUTHUH BUDIAN. I[HTCHCHUBHICTB
3a0apBICHHS] 3aJICKUTh BiJl CTYNEHS pO3IICIUICHHS
HITPUTY HATPilO Ta KUIBKOCTI OKCUIy a30Ty. Bimomo, mo
HITPUT HaTpito — OTpyTa. SIKm0 3HAYHO 30UIBLIINTH
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KOHLICHTpAIliI0, TO y OpraHi3Mi BHKJIMKae MNOPYIICHHS
poOOTH HUPOK Ta EHTPaJIbHOI HEPBOBOT CUCTEMH.

Jogeneno, mo 6:1mu3bk0 20% HITPUTY 3aJININAETHCS
B TOTOBOMY NpoayKTi. [I[06 3MEeHmHTH HOTO 3ajHIIOK B
KOBOAcHMX BHUpPOOaxX MPOMOHYIOTH 3aCTOCYBAaTH MEBHY
rpymy Oakrtepii. Tax y mpami [38] ommcyerses
3aCTOCYBaHHS HITPUTPEAYKYIOTO1 MikpohIopu
Staphylococcus xylosus Ha KUTBKICTD 3aJHIIKOBOTO
HITPUTY HATPilO i3 30€peKECHHAM TOJIOBHUX TMOKa3HHUKIB.
PesynpraT 1BOro JOCHIIKEHHS IOKaszaiW, IO 3a
JIOTIOMOT'OF0 BUKOPUCTAHHS JCHITPUIKYIOUHX
MIKpOOpraHi3MiB Ha €Talli COJIHHS BapEHO-KOIMYEHUX
KOBOAaC MOXXHA OTPUMATH TOTOBI BHPOOM 3 MAaJOO
KIJIBKICTIO 3QJIMIIKOBOTO HITPHUTY. 3 IHIIOTO OOKYy,
3HW)KEHHSI YacTKHM HITPUTY HATPil0, MOXKE CIIPUYMHHUTH
Opax BupoOiB. Bukopucranus mramy Staphylococcus
xylosus mpu 3MEHIIIEHHI MacOBOI YaCTKH HITPUTY HATPIIO
Ha 30% nmamo 3MOTy 3HHU3UTH HOTO 3aJMIIKOBY KiJBbKIiCTh
Bix 0,005 % mo 0,0008 % [38].

3MiHCHUBINMK aHANITHIHWHA OTJISAN JITepaTypu 3
JaHOI TeMaTHKHM, a caMe 3 TIIOKpalleHHS M’ SICHOI
CHUPOBHHM  (PYHKLIOHATEHUMH KOMIIOHEHTaMH  OyJo
BUSIBJICHO TOJIOBHI IpoOJNEeMH, MO IOCTAIOTh Nepen

BUPOOHMKaMH — 30UIbIICHHS TepMiHy 30epiraHss,
TTOKpAICHHS CTPYKTYPHO-MEXaHIYHUX Ta
OPTaHOJICNITUYHKX TTOKa3HHKIB, 1 3MEHIIEHHS HeOaKaHUX
KOMIOHEHTIB y CKJaAi TOTOBOTO TIPOAYKTy. Tomy
TOAAJBII JTOCHI/DKeHHS OyIyTh CIPSMOBaHI caMe Ha
BU3HAUYCHHS  (YHKOIOHATBHUX Ta  CTPYKTYPHO—
MEXaHIYHHUX BJIIACTUBOCTEH TOTOBUX BUPOOIB.

5. Mpukaaam 3 BHU3HAYEHHS TEXHOJIOTIYHUX
MOKJIMBOCT el 1151 M sicCHUX BUPOOiB (puc. 4, TadJ. 3).

Jlo M’ACHOI CHPOBHMHHM BiJHOCSATH SUIOBHYUHY,
CBHHMHY Ta M'ICO MOpOCSAT, OapaHWHy, KO3JSTHHY,
KOHMHY, BepOmojsiye M'sico Ta iH. 3a YroJoBaHICTIO
M'SICO OAUIAIOTH Ha MepIly Ta APYry KaTeropii, a TaKox
32 COPTaMH 3aJIe)KHO BiJ] YaCTHHW TYIIM TBapHHH.
PospizHstoTe M'aco rapsue — 3 Temmeparypoto 37 °C;
octurie — 12—14 °C; oxomomkene — 0—4 °C; MopoxkeHe —
6 °C Tta po3mopoxeHe (medpocroBane). M'ico y
CepeHbOMY MICTUTh, %: Oinmkm 9,5-25; xup 12-15;

ByrieBoan — 1o 10; miHepanbHi pedoBuHH — 1,5; Boma 67
— 82. M'Ico K CYKYyNHICTh Pi3HUX TKAHWH: M'S30BOi,
CIOJYYHOI, >KHPOBOI, KicTKOBOi Ta iH. KoxeH BuUA
TKaHUHH CKIIQJAETHCS 3 KIITHH 1 HEKITITHHHUX YTBOPCHB,
110 BUKOHYIOTH TIeBHi (iziosroriuni GyHKIii.

Puc. 4 — [pukiaau pi3HOBH/IIB TKAHUH M’sica 3a TAHUMH JOCIIIHUKIB

Tabnuns 3 — lepapxist BU3SHAYCHHS CKJIAJJOBUX IHHOBAIlIHHOTO JOCIIIPKSHHSL.

Ne Knacudikamis-inenTugikamis Ta iepapxis eTaniB JOCHIIKEHHS 32 TEMOIO

1 [Ananiz cucremu npeameTHoi obnacti 00’€KTy: HayKoBe OOIpYHTYBaHHs, iepapxii Ta kiacudikarii-inentudikarii pisHOBHIIB
nociipkeHns: 1) orsi niteparypu Ta BUOip HapsIMiB TOCHIKEHHs; 2) BU3HaYeHHs Kiacubikauii-inenTudikanii Ta XiMigHOTO
CKJIaJly CHPOBHHH, HamiB(haOpuKaTiB Ta MpoayKIii; (hi3uKo-XiMi4HI BIACTUBOCTI Ta METOAN BUPOOHHUIITBA.

2 |Knacudikamis-inentudikaiis CyTHOCTeH Ta 3B’s3KiB IpoleciB cucTteMu: 1) 3arambHa XapaKTepHCTHKA Ta CKIANOBI SIK
TEXHOJIOTisl OCTiUKSHHS 32 00paHMMHU HAaNPsSMKaMH; 2) BU3HAYCHHS METOAMKH CKCIICPUMEHTY.

3 |BusHaueHHs iepapXil CKJIaJ0BUX IPOLECIB IK MOXJIMBOCTEH Momanbinoi KoMOiHawil 1) akTyalbHiCTh BUKOPUCTAHHS BiIXOJiB
rajy3i B TEXHOJIOTII 3 MeTo10 iHTeHcHpiKallii BAPOOHHIITBA 32 PaXyHOK HPOLECIB PECypco- Ta eHePro30epekeHHsI.

4 |Bubip Ta po3poOka HayKOBO-OOIPYHTOBAaHHMX TEXHOJIOTiH Ta METOMIB 3 €()eKTHBHOTO BHPILICHHIO MPOOJIEMH, HaIpHUKIAI,
OOTPYHTYBaHHSI HEOOXITHOCTI 3aCTOCYBaHHS PO3APIOHMMH MEpeKaMH ACOPTHMMEHTHHX MATpPHLb SIK METOAUYHOTO MPUHOMY
LI0J0 YIPaBJIiHHSA aCOPTUMEHTOM IIPOJOBOJIBYHMX TOBAPIB.

5 [HocmimpKeHHsT 0COOIMBOCTEH MPOLECIB TS PI3HOBUIB 00’ €KTIB — METOMUYHMH IMiAXiA 1O MOOYIOBH aCOPTHMEHTHOI MaTpHIi
Ha OCHOBI JliarpaMyl CTyIeHs BIUIMBY XapYOBHX MPOJYKTiB HA BIACTHBOCTI Ta SKIiCTh IPOIYKIIL.

6 [Po3poOka MareMaTW4HOi Mojenell 3 METOI0 BHBUCHHS MPOIECIB Ta IX BIUIMBY Ha 00’€KTH, BCTAHOBJICHHS CYKYHMHOCTI
rapaMeTpiB ISl OLIHKM e(eKTUBHOCTI YNPABIiHHS ACOPTHMEHTOM IIPOJOBOJBYHMX TOBApIB i3 MOTIISAY I[IHOBOTO KPHUTEPIIO
ACOPTHMEHTHOI MaTPHIIi.
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CTpyKTYypHHMH €IIEMCHTAMH KIITHHUA € O00OJIOHKA,
BEJIMKE PO 1 mUTOIUIa3Ma (puc. 4: a — M’s130Ba TKAaHUHA,
1 — HpOoBi MpoIapKy, 2 — CIOJIYYHO-TKaHI POIIAPKH, 3
— KPOBOHOCHI CcyanHH, 4 — M'A30B1 BOJIOKHA; O — OymoBa
CIIOJTYYHOT IIUTBHOT TKaHWHH, | — sapo, 2 — KIIiTHHA, 3 —
€JJaCTMHOBI BOJIOKHa, 4 — KOJAareHoBI BOJIOKHA;, B —
OynoBa XHUPOBOI TKaHWHH, | — sapo, 2 — KiiTHHA, 3 —
Kars, 4 — MpOTOTUIa3Ma, 5 — BOJIOKOHIIS MiKKITITHHHOL
pedoBHHHU). M'si30Ba TKaHWHA — OCHOBHA TKaHHWHA, sKa
BU3HAYAE XapyoBY I[HHICTh M'sca, CKIANAETBCA 3
BUTATHYTUX 10 15 CM B IOBXUHY OaraTosICpHUX KIITHH
— BOJIOKOH; TOBIIMHA BOJIOKHA CTaHOBUTH 10—100 MKM.
MiX HAMH 3HaXOJSTHCS TOHKI MPOIIAPKA MIKKJIITHHHOT
PCYOBHHH y BUTIISL yXKOT CIIONYYHOI TKAHWHU.

M's30Ba  TKaHWHA MPOHHM3aHA KPOBOHOCHUMH,
MiM(paTHIHAMH CyITWHAMH 1 HEpBaMH, SIKi TIPOXOIATH 11O
CIIOJYYHO - TKAHWHHUX TpoIIapkaM, o0O0'€THYyIOIUM
M's30B€ BOJIOKHO. 3aJieKHO Biax OymOBH 1 XapakTepy
CKOPOYEHHSI M'S30BHX BOJIOKOH M'Si30Ba TKaHWHA OyBae
TPHOX BUIB: TOTIEPETHO-CMYTACTa, TJIaJICHbKA 1 CepIieBa.
ITomepeuHo-cMmyracTa M'si30Ba TKAHWHA CKIIAJIA€ CKEIICTHI
M'sI3M, CKOPOYYETHCS JOBUIBHO, Ma€ YEPBOHHU KOJIp;
MIaAKi M'3d MalTh TpPaBHI, JWXalbHI OpraHd i
niaparMy — BOHA CKOPOYYIOThCS PUTMIYHO, TX TKAaHHHA
maibke  Oe3bapBHa. CepueBa  M's30Ba  TKaHHMHA
CKJIAJIA€THCS 3 MApaJICIBHO PO3TANMIOBAHUX BOJIOKOH, IO
3'€THYIOTHCS 3a JIOMTOMOT'OI0 YUCEILHUX BiIPOCTKIB.

Bosoro3s'szytoua 3aaTHICT, M'sica BH3HA4a€e HOTo
BIIACTMBOCTI Ha PI3HUX CTAisX TEXHOJOTIYHOI 0OpOOKH 1
BIUINBa€ HA BOJOYTPHMYIOWY 3/JaTHICTb TOTOBHX
M'COTIPOAYKTIB, iX sAKicTh 1 Buxim.  OCKUIBKH
MepeBakalounMH  KOMIIOHEHTaMH M'sica € M'si30Ba i
CHOJyYHa TKaHWHH, IX BOJOTO3B'A3yl04a 3/IaTHICTH Mae
HalOibIIe 3HaYeHHs. Booro3s'sa3yioda 31aTHICTD M'sca
3aJIeXHTh, B OCHOBHOMY, Bijl CTaHy O1JIKiB; )KHpPH JIHIIE B
HEe3Ha4Hill Mipi yTpUMyIOTh Bojory. OCHOBHa 4acTHHa
BOJIM MICTHTBCS B BOJIOKHAX M'SI30BOT TKAHWHU, TIPUIOMY
B Mio(iOpmiax ii Olmblle, B cCapKoIula3Mi MEHIIE, TOMY
BOJIOTO3B'SI3yI0Ya 37aTHICTh M'SA30BOi TKAHWHU, B MEPIITY
4epry, BU3HAYAETHCS BJIACTUBOCTSAMH 1 CTAaHOM OUIKIB
MiodiOpun (akTUHY, MIiO3WHY 1 akTOMio3WHYy). Y
CTIONyYHIH TKAaHWHW BOJM MEHIIE, BOHA TIOB'sI3aHa,
TOJIOBHUM YHHOM, 3 KoJlareHoM. dopma 1 MilHICTh

3B'sI3ky Boau (Boyorm) 3 M'sicom pi3Hi. IcHye
ajcopOriiiHa, OCMOTHYHA 1 KamnilIsgpHa BOJIOTa:
1) AncopOmiiiHa Bojora yTBOPIOE HAMOUIBII

MII[HUHA 3B'SI30K YACTHHU BOJAHM, SKa YTPUMYETHCA 32
paxyHOK CHJI ajcopOuii, rOJOBHUM YHHOM, OiJIKaMu —
BOJIOTO3B'SI3yl0Ua 3JaTHICTh OUIKIB THM BUINA, YHM
Oinpie iHTepBan Mixk pH cepemoBuIna i i30€JIEKTPHIHOIO
TOYKOIO;

2) OcmotnyHa Bosiora (11 KiIBKICTh BILTMBAE Ha
MPYXHICTh TKAaHWH) YTPUMYETHCS B HE3PYWHOBAHUX
KITITHHAX 33 PaxyHOK Pi3HHII OCMOTHYHOTO THCKY ITO
obugBa OOKHM KIITHHHUX OOOJOHOK (HAmMiBIPOHUKHUX

MeMOpaH) 1 BHYTPIIIHBOKIITMHHHX MeMOpaH — ¥y
MDKKIITHHHAX TpOCTOpax, sSIK 1 B TKaHMHaX 3
HEKJIITKOBOIO  CTPYKTYPOIO, pOJb  HaINiBIPOHUKHOIO

MEPErOpoIKH BUKOHYE KapKac OLIKOBUX TeliB, B
ocepenkax SIKOro YTPUMYEThest Boga. Kpim Toro, GinmbIr

BUCOKMH TpPagi€HT OCMOTHYHOTO THUCKY 1 301JbIICHHS
KIJTBKOCTI OCMOTHYHO 3B'I3aHOi BOJM, BHHUKAaIOTH B
pe3ynbTaTi  KOHICHTPYBAaHHS  IOHIB  EJICKTPOJITIB
mobau3y monsapHUX Tpym Oinka. OcMOTHYHA BOJOTa
YTPUMYEThCSI B M'sici TUM Oijbllle, YUM MEHIIE
pyHHYBaHHS HaIiBIIPOHUKHHUX MeMOpaH abo
CTPYKTYPHHUX yTBOPEHb, L0 BHUKOHYIOTh 1X pOJib, BOHA
YaCTKOBO BHUXOAWTH 3 M'sica TpPHW 3aHypeHHI HOTo B
PO3YHH 3 GBI BUCOKMM OCMOTHYHUM THCKOM (TIOCO) i
I TEIUIOBIH JeHaTyparii O1JIKiB.

3) Kaminsipra BoJjiora 3allOBHIOE IIOPH 1 Kamiisipu
M'sica 1 ¢apury, a ii KUIBKICTH 3aJI€XHTh BiJ CTYIEHS
KamuIIpHOCTI MaTepiamy. Y M'ci poiib  KamiisipiB
BUKOHYIOTh ~ KPOBOHOCHI 1  JIIM(AaTHYHI  CYyAWHH.
Kaninspna Bomora BIUIMBae Ha 0OCST 1 COKOBHTICTh
MPOIYKTY: YAM BUIIE KaIiJApHUNA THCK, THM MIiIHIIIEe
KaImJIIpHa BOJIOTa TMOB'A3aHa 3 MarepianoMm. Kaminsapauit
THCK, B CBOIO YEPTy, BU3HAYAETHCS PO3MIPOM KamiJIAPiB:
9UM MEHIIE JiaMeTp Kamuisipa (MIKpOKaImiasapa), THM
THCK BUIIE 1 THM MIIIHIIIIE YTPUMYETHCS BOJIA.

JKupoBa TkaHMHa — 1€ Jpyra Iicis M'sI30BOi
TKaHWHH, 110 BU3HAYAE SKICTh M'sca, BOHA CKIIAJA€THCS 3
KJITWH, 3allOBHEHUX OKMPOM Yy BUIJIAAL Kpamm 1
BIZIOKPEMJICHHX OJWH BiJI OJJHOTO IpPOIIApKaMH IyXKOi
cnonyyHoi TKaHWHHW. JKWpOBI KIITHHHM IpOHM3aHI
KPOBOHOCHMMHM CyAMHaMu. 3a MicueM BiJIKJIaJCHHS
PO3PI3HAIOTH  JKUP  WAMKIpHUA 1 BHYTpIIIHIH.
[ligmkipawid  KUp CBUHEH  HA3WBAIOTh  INITAKOM,
BHYTPIITHIN XHUP 3HAXOAWUTHCS B UEPEBHINH TOPOKHUHI
(casibHWK), B TPUHHUPKOBIA o0Ojacti Ta B 00macTi
kumkiBHUKA. CIONMy9dHI TKaHWHU TOMUISIOTECS Ha TaKi
Tpynu: M'sKi — TyXKa, OIThbHA, JKUPOBA, PETUKYJISIPHA;
TBEpAl — XpsIIOBa i KICTKOBA; piiKi - KpoB 1 miasma. 3i
CHOJIyYHOT TKAaHMHU NMOOYIO0BaHI M'S3H, SIKI MIPUKpPIIUIeH]
JI0 KICTOK 1 3HaXOmAThCsS B CYXOXWDIIX. Lls TkaHuHa
CKJIaJ0oBa 4YacTHHA 3B'I30K, OKICTS, HaAXPSIIHUII.
L{inHiCTh CTONYyYHOI TKAaHWHU HEBHCOKA; BOHA JOJAE
M'siCy JKOPCTKICTb, aje BXOAMTH 10 1i CKiaxy KoyareH
YTBOPIOE TIPH BapiHHI JKelIe.

Jlo ckiamy CrHosydyHO! TKAaHHHU BXOMSTH KIIITHHH,
KIITHHHUN pPEYOBHMHA, BOJIOKHHUCTI CTPYKTYPH, PiAKUit
TKaHUHHUN CiK. OCHOBY CIIOJYYHOT TKAHWHH CKIIA/IAI0Th

KOJIareHOBi, €JAaCTHHOBUX 1 PETUKYJSPHI BOJIOKHA.
KonareHoBi BOJOKHA MaTh 3HAYHY MIIHICTh 1
nepeBaXkaloTb B CHOJNY4HIM TkaHuHi. EnactuHoBi

BOJIOKHA MArOTh MCHIIY MIIHICTh, HIXK KOJIATCHOBI.
PerukynspHa TKaHMHA 3HAXOMUTHCA B JTIM(DAaTUIHUX
BY3JI1aX, CEJIE3iHIli, YePBOHOMY KICTKOBOMY MO3KY; ITyXKa
— B IIKipi, MIIKIPHIA KIITKOBHHI; MIIBHA — B
CYXOKHJUTSIX. 3aIe)KHO BiJ[ CITiBBiTHOTIICHHS
KOJIAareHOBUX 1 €TACTHHOBHX BOJIOKOH 1 X pO3TalryBaHHsI
PO3PI3HAIOTh TakKi PI3HOBUAM CIIOJYYHOI TKaHWUHU:
MyXKy, IIJIBHY, €NacTHYHy 1 citdacty. Y Myxkoi
CITOJIYYHOT TKaHWHU TIePEeBaXKalOTh KOJAreHOBI BOJIOKHA,
MoB'si3aHI Mk coboro HeMmimHo i1 OesmagHo. Ilyxka
TKAaHWHA 3HAXOMUTBCS MK M's3aMH, B IIKipi 1 B
MiAMIKIPHIA ~ KIITKOBHHI, BXOJHWTH JO CKIaay BCIX
opraniB. KomareH 3HAaYHO BiPi3HSAETHCS BIJ I1HIIUX
nporeiniB. Ha #oro wactky mpunamae 25-30% Bcix
OutkiB opramismy [2-7, 9]. Bim Mae cnermdivHmii
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aMIHOKHCJIOTHHH CKIIQJ, B SKOMY BIJCYTHIA ITOBHHIA
Hallp HE3aMIHHMX aMIHOKHCJIOT, HPEBaIO€ TIUH (IO
30%) i npomnin. Ilpum mepepoOui KojareHyTpUMYIOUHX
MOOIYHUX TPOIYKTIB Ha XapyoBi Ta KOPMOBI MOTpeOH
0CO0OIMBE 3HAYCHHS Ma€ MIiIbHA CIOJTyYHA TKAaHWHA.

[IlinpHa crioMyYHA TKAaHWHA Ma€ CHJIBHO PO3BHHEHI
KOJIareHOBI  BOJIOKHA, PO3TallOBaHi  IMMapajeIbHUMH
IMydKaMm#, o 3a0e3rnedye ii BHCOKY MIIHICTh. BoHa
CTifiKa 10 TETUIOBOI i MeXaHiYHO1 0OpOOKH, BXOAHUTH JI0
CKIIally CYXOXKWJIKIB, 3B'S30K, OOOJIOHOK M'SI3iB, KiCTOK,
xpsamriB. EnacTudHa TKaHWHA BIAPI3HAETHCS BEIHKOIO
KUTBKICTIO €JaCTUHOBUX BOJIOKOH. Y YHCTOMY BHTJISII
I TKAHWHA 3HAXOJIUTHCS B MOTHIMYHO-IIMUAHIN 3B'S3II.
Cityacta TKaHMHA 3HAXOJIUTHCS B KICTKOBOMY MO3KY,
cenesinni, JiMdarnyHux By3nax. CroslydyHa TKaHUHA,
MOB'I3aHa 3  M'A30BOI0  TKaHWHOW, 30UIbmIye i
JKOPCTKICTh, 3MEHIIYE XapuoBY IIIHHICTE M'saca. Y
M'sscHuH Ty 9—13% cronydHuX TKaHHH.

6. Ilpuxnaagu 3 BHU3HAYEHHS iHHOBaUiiiHUX
MOKJINBOCTEH 3aCTOCYBAaHHS Pi3HOBHIIB KJIITKOBHHU
JJIs1 M’SICHUX BHPOOIB.

BupoOHHIITBO M'SICHUX Ta KOBOAacHMX BHpPOOiB
MOXXHA TOJaTH y BUTILIAI cxemu (puc. 5). Papmem
HA3WBAIOTh CYMIll BiJIOBiTHIM YHHOM TPUTOTOBJICHUX
CKJIAJIOBHMX YAaCTHH, y3ITUX y KUIBKOCTSX, Mepea0aueHnx
pelenTypolo UIS AHOTO BHAY 1 COPTY KOBOACHHX
BHpOOIB. Y 3aJleXHOCTI Bil BUAY (COpTy) BHpoOy BiH
MOXXe OYyTH MIKPOCKOTIYHO OJHOPiMHUM ab0 MiICTHUTH
OlMbII — MEHII BeNWKI IMMAaTOYKH HE 3pyHWHOBaHOI
JKUPOBOT TKAHMHHU. PoJb CHoNydHOT JaHKH B 000X
BHITaJKaX BUKOHYE M'sICHa yacTHHA (aprry.

3 mornsAy 3MiHH CTPYKTYpH M'SICHOI YacTHHHU
(apiry CyTHICTH BUIOTOBJICHHS KOBOAacHHMX BHpOOIB
MOXe OyTH BHpa)KeHa CXEMOIO:

KIITUHHA CTPYKTYPA (CUPOBUHA) —TI'PVY3JIA
TUIACTUYHA CTPYKTYPA (CUPUI ®APII) —
IMTPYXKHA EJIACTUYHO-IVTACTUYHA
CTPYKTVYPA (ITPOJAVYKT).

TotyBanHs dapiry 3 keJioBaHOTO M'sica (3BUTBHEHOTO
BiJl TUTIBH, CYXOXXHJIb, XPSIIB, CYIWH 1 T.iH.) BKJIIOYAE
mporieck  31piOHIOBaHHS — (pyHHYBaHHS  KJITHHHOL
CTPYKTYpH) 1 3MiIIyBaHHS CKJIQJIOBUX YacTHH (apury,
JIO30BaHMX BIAMOBIHO JIO0 peuenTypH. B 3amexHocTi Bix
BUIY KOBOACHMX BHpOOIB CTYNiHb NOJPIOHIOBaHHS
BapilOETHCS Bij MIMATKIB PO3MIpOM 4-25 MM 10 PAKTHIHO
ITKOM TOMOTCHI30BaHOI CHPOBHHHU. M'ICO MOAPiOHIOIOTH
Ha nNojpiOHIOBaYaxX pi3HOI KOHCTPYKUIl 1 NPHHUMITY Ail.
[TpomyKTHBHICTE X KOJIMBAETHCS B ITUPOKUX MEXax Bim 1—
3 1/rox no 6,5 T/rox, a inomi no 11-15 t/rox.

[Imuk, ®)UpHY 1 HATIIBKUPHY CBUHUHY, SUTOBUYHH 1
OapaHsSIMiA KUPH, 110 BBOAATHCA Y (hapin y mmaToukax,
MTOIPiOHIOIOTH Ha IIMTUKOPI3Ili a00 BOBUKY.

Jani  mpucTymaioTh 10 CKIIQJAHHS
Peuentyporo  BCTaHOBJIIOETHCS ~ TOYHE  KiJIbKICHE
CIIBBITHOIICHHS CKJIAQJOBUX 4YacTUH (Qapiry, HWoro
BIAcTUBOCTI 1 ctaH. OTKe, peuenTypa 3 ypaxyBaHHIM
KIIBKOCTI BOAM BHM3HAYa€ SKICTb 1 BHXiJ TOTOBOI

(hapmry.

nponykuii. Bun, HalimenyBaHHS 1 copT KoBOac
3HAXOATHCS Y IPSMIN 3aJICXKHOCTI BiJl pEICTYpH.

VY KOXHIH penentypi € Tpu Kareropii CKJIaJoBHX
YacTHH: CHPOBHUHA, CIIeii, cib i cemiTpa (HiTputHn). Jlo
CHUPOBHMHHU BIJIHOCATH Ti CKIIAJOBI YacTHHHU (apiry, 110
MICTATh TOXHBHI PEUOBHUHU: M'SACO, KHP, CYONPOIYKTH,
MOJIOYHI 1 POCIIMHHI MTPOYKTH, KPOXMAJIh 1 T.iH.

CkmamoBi dvactmHHW  (aprry  MOBUHHI  OyTH
PIBHOMIpPHO pO3MOJiIEHI Yy BChOMY 00’eMi i moOpe
3B's13aHi OJHUH 3 ogHUMH. KoHcucTeHis cuporo dapiry
MOBHHHA MaTH BHCOKI B’S3KOIUIACTHYHI BJIACTHBOCTI. |
Te, W IHIIE JOCATAEThCS JOCHTh TPUBAIMM 1 PETEILHUM
BUMIIIIYBaHHSM CKJIAJIOBHX YaCTHH (apIiry.

Y  koBOacHOMY BHPOOHHITBI  KOPHUCTYIOTHCS
MilaJIKaMM Pi3HUX TumiB. MexaHi3M, IO 3Millye y
(hapmremimankax, yTBOpPIOIOTh JomaTi pizHoi popmu, sKxi
Haca/DKEHI Ha JBOX Bajax, IO O0EpTalOThCSA Ha3yCcTpid
OJIUH OJTHOMY 3 Pi3HOIO IBHIIKICTIO.

Ilpy  BuMimyBaHHI B MiIaJKy  CIIOYAaTKy
3aBaHTAXYIOTh SUIOBHYMHY 1 HCKHPHY CBHHHHY 1
MyCKalTh y Xin Jomari wimanku. [loTiM, sKmo

noTpiOHO, JOAalOTh XOJNOAHY BOAy. UYepes 6-8 xB
MepEMIIIyBaHHS BBOJSATH CIICIII 1 HITPUT, SKIIO BiH HE
OyB momanumii panime. [licas OBOrO 3aBaHTAKYIOThH
JKUPHY CBHHUHY, a 3a 2-3 XB [0 3aKiHYCHHS
nepeMinryBanHs — mmuk. [lin yac nepeminryBanusi Horo
IIMAaTOYKH HE TIOBHHHI Je(OpMYBATHCS, BOHH MOBHUHHI
PIBHOMIpHO pPO3MOAUIATUCS B 00’€Mi MacH. ['OTOBHICTH
(hapnry BU3HAYAIOTh 32 9acOM IIEPEMIlTyBaHHS 1 CTAHOM
(dapmry. dapm moBuHEH OYTH OIHOPITHUM 1 JOCHUTH
KIIEHKUM, TIPHJIMTIATH 0 TOBEepxHi jomati. TpuBamicTh
MepeMilyBaHHS 3alIe)XUTh BiJl BIACTHBOCTEH (apiry,
Koe(illieHTa 3aBaHTAXEHHA 1 ckiagae: st dapury
BapeHHX KoBOac — 20 xB, HamiBKOmYeHHMX — 12 XB,
kormuenux — 10xB. [5-19].

MNigrotoBka cMpOBUHK
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Puc. 5 — ®yHKIioHaIbHA cXeMa BUPOOHHUIITBA KOBOAC
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BHTOTOBICHHS CTPYKTYPOBAHOTO M’SICHOTO BHPOOY
BiZIOYBAa€THCS KOMIUIEKCHO Ta BKJIOYae B cebe Oarato
eramiB. Jlns iX  Kpamoro po3yMiHHS, TpOIEC
BUTOTOBJICHHSI CTPYKTYPOBAHOTO €MYJIbCIHHOTO
MPOAYKTy Oyjae pO3MIISHYTO Y HACTYIMHHUX MyOMiKaIisax

HAa  TPUKIaAi  BUPOOHHUIITBA  BapeHOi  KoBOacwu
«JTrobutenbepkay.  HeoOXimHO — MiIKPECHHWTH, IO
BOJIOTO3B'SI3yl0Ya 37aTHICTH M'ica BH3HA4ae HOTO

BJIACTMBOCTI Ha PI3HUX CTAisAX TEXHOJOTIYHOI 0OpOOKH 1

BucHOBKM Ta mepcneKTHBH  NOJAJILIIOrO
PO3BHMTKY  i€papxii  KOMIUIEKCHHX  CKJIQIOBHX
iHHOBaNiiiHOT0 HABYAHHS 32 JUCHUILTIHOIO.

VY naniif HaykoBid poOOTI OYyJI0 MOCIiHKEHO SKiCHI
BJIACTHBOCTI CHPOBHHHM Ta M SICHUX BHUpOOiB, a came
OpraHOJICNITUYHI MIOKa3HUKHU, BMICT BOJIOTH, OLJIKY, KHPY,
KpPOXMaJIIO Ta JIAKTO3H, HITPUTY HATPil0, KyXOHHOI coJIi,
TUTPOBAHOI  KHCIIOTHOCI, BOJIOTOYTPHMYBaJbHOI  Ta
JKEJIOF0YOi  371aTHOCTi,  BUMIPIOBHHS  piBHS  pH,
€JICKTPOIPOBIIHOCTI, SIKOCTI ITOAPIOHEHHS Ta TEKCTYpH.
OOTpYHTOBaHO MOJJIMBICTh BHUKOPUCTAHHS OOpaHUX
BB (DYHKIIOHAILHUX KOMIIOHEHTIB JUISI BBEICHHS SIK
JOJATKOBOTO ~ KOMIIOHEHTa y BapeHHMX KoBbOacax
CTPYKTypHOTO THITy. B poboTi po3pobneHo 3axomu 3
OXOPOHH TIpalli Ta HABKOJIHUIIHHOTO CEPEIOBHIIIA.

B OpraHi3aliitHO-eKOHOMIYHIH YacTUHI
JOCIITHUIIBKOiI pOOOTH pPO3paXxOBaHO OCHOBHI TEXHIKO-
C€KOHOMIYHI TIOKa3sHMKH. /[y yCHINIHOTO pPO3B'S3KY
MOCTaBJIEHUX 3aBJaHb HEOOXiJHE HaBYAILHO-METOANYHE
3abe3neueHHst [20—31] BCiX 3alUTaHOBaHUX 3aXOIiB —
NHUTaHHSA 70 aHaJi3y CaMOCTiHHMX poOiT, criBIpars 3i
cryneHTamu iHmmx BH3 npu BuUKOHaHHI OCHOBHUX
ITiJIe¥ KOMITJIEKCHOTO MPOCKTY Ta iH.

JocnmipkeHHsT  CIIpIMOBaHE Ha  BCTAHOBJICHHS
ONTHUMAJILHOTO JTO3YBaHHS JJIs PEIENTYPHUX KOMOiHAIIi
(yHKITIOHATLHUX THTpeieHTIB. JlOMOMOTTH BUPOOHHKAM
CKOPOTUTH Yac Ha TIONIYKH ifedl Ay po3poOKH HOBUX
NPOJYKTIB 3 MOKPALIEHNMH XapaKTEPUCTHKaMH, a caMe
JIOCSITHEHHST ONTHMANBHOI MPY)KHOI CTPYKTYPH T'OTOBHUX
M’CHMX BHpOOIB. Y JnaHii HaykoBii pobOoTi Oyio
JIOCTIJIPKCHO SIKICHI BJIACTUBOCTI CHUPOBHHHU Ta M’SICHHUX
BUpOOIB, a came OpraHoOJEeNTHYHI MOKa3HHKH, BMICT
BOJIOTH, OUTKY, XXHUPY, KPOXMAaIIO Ta JAKTO3H, HITPUTY
HATpif0, KYXOHHOI COJIi, THUTPOBAHOI KHCIIOTHOCTI,
BOJIOTOYTPUMYBJIBHOT ~ Ta  JKEJIIOI0YO0i  37aTHOCTI,
BUMIPIOBaHHS DPiBHSI pPH, eNeKTponmpoBiAHOCTI, SKOCTI
MoIpiOHEHHS Ta TEKCTYPH.

Benuke 3HaueHHS y BHpINICHHI IIi€i TpoOieMu
BiZIBOJTUTHCS IMiITOTOBIII BiJIMTOBITHOI HAYKOBO-TEXHIYHOT
JITEpaTypH, WO MOSCHIOE CXEMY Ta JIOTIKY NPHHHSATTS
TEXHOJIOTIYHUX pIlIEeHb Ta Ma€ Yy CBOEMY CKJaJi
NPUKJIAAN, PO3PaxyHKH, alrOpUTMH il Ta HEoOXimHi
JoBiakoBi mani [31-39].
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V.M. KOVALCHUK, M. L. ZEMELKO, S. 1. BUKHKALO

EXAMPLES OF DISSECTION OF FUNCTIONAL MEAT PRODUCTS FOR COMPLEX
TECHNOLOGY

Developing functional products is an important process for modern manufacturers. Such products have high
organoleptic rates and high nutritional value. The paper deals with the examples of determining the innovative
possibilities of making meat products and examining the impact of functional components on their characteristics. The
study is aimed at analyzing and selecting the quantity and combinations of functional ingredients, for the development
of products with improved characteristics. The influence of functional components on rheological, physicochemical
and organoleptic characteristics of meat products is also established. The theoretical and methodological bases of the
study were the provisions of general scientific methods of cognition and specific methods of assessing the quality of
finished meat products and raw materials from which it is made. Theoretical generalization, grouping and comparison
was used to reveal the essence of the concept of "functional components". On the basis of comparison of theoretical
knowledge and practical experiments, conclusions and proposals for improving production and improving the
properties of meat products with functional components are made. The materials of the article determine the main
prospects of further development of the hierarchy of complex components of innovative training in special disciplines
181 food technologies.

Keywords: innovative food technologies, food fibers, fiber, starch, meat product, rheological indicator,
definition of example models.
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C. 1. BYXKAJIO, H. B. AKUHMEHKO-TEPEIIIEHKO

THHOBAIIMHI KOMIIJIEKCHI ITIPOEKTH K CYYACHA TEXHOJIOTIA MIATOTOBKA
®AXIBIIB 31 CHEHIAJIBHOCTI «'OTEJIBHO-PECTOPAHHA CIIPABA» (HA IIPUKJIA I
JUCHHUTIVITHA CYYACHI TEXHOJIOTI'TI XAPYYBAHHSI)

VYV wMarepianax crarTi pO3rSIHYTI NMPHUKIAAM MOMIIMBOCTeH AJss BU3HAYCHHS Iijiell HaBuanHs cTyxeHtiB BH3 3a ocBiTHBOIO
nporpamolo I'oTenbHO-pecTopaHHe roCHoJapcTBO 3 METOI PO3POOKH KOMIUIEKCHUX AucHuILIiHk Cy4acHi TEXHOJIOTIT Xap4yyBaHHS
JUISL CKJIAJOBUX KOMIDICKCHHX iHHOBAIiffHUX MMPOEKTIB 3a CHTYyaliiiHUMH 3aBIaHHAMHU. [IpH HamucaHHi CTaTTi BAKOPUCTAHO JOCBI[
BUKJIAIAHHS JIACHMILTIH 3arajbHi TEXHOJOTil Xap4oBUX BUPOOHUITB, Xapuosa Ximis, CydacHi TEXHONOTIi XapuyBaHHS,
ToBapo3HABCTBO Ta ympaBiiHHS 3aKymiBisiMu, OCHOBH IPOCKTYBaHHS oOnanHaHHs B HallioHaJbHOMY TEXHIYHOMY YHiIBEpCHUTETI
«XapKiBCHKUH MOJIITEXHIYHUN IHCTUTYT» Ha Kadepi iIHTerpoBaHNX TEXHOJIOTIH, mpomnecis i anaparis y 2002-2024 pp. KommrekcHi
CHCTEMH BHM3HAYCHHS CKJIAJOBUX JUCLMIUTIHM 3YMOBHIM KOMIIETGHTHOCTI Ta SIKiCTH Marepiaily, a MUTaHHs, [0 PO3IJISAAIOTHCS
MPOMYIIEHI Yepe3 MPU3MY BIACHOTO TBOPYOTO CIPHHUHATTSA, IO POOUTH Marepian ocOONMBO LiHHUM. P03poOKH TpoBENcHI 3
3aCTOCYBaHHSIM Cy4aCHHX BHCOKOC(EKTUBHUX HAayKOBO-OOIDYHTOBaHMX TEXHOJIOTiIH BHpOOHMLTBA PIi3HOBUIIB MaioHE3Y,
HalpUKIIaA, BiJ PI3HOBHIIB aHamizy kimacudikaiii-izeHTudikamii, 3araqbHUX MOHITH Ta BHUMOT JO PI3HOBHIIB METOHOJIOTT
BH3HAYEHHS IMOKA3HHKIB PIBHA SKOCTi, X OIIHKH 4Yepe3 BUOip alropuTMiB aHali3y Ta PO3PaxyHKiB Ha Pi3HUX CTamisax

BUPOOHHUIITBA Ta 3aCTOCYBAHHS OTPHMAHHX IPOJYKTIB.

KirouoBi cjioBa: rotesbHO-pecTopaHHa CIpaBa, XapuoBa XiMisi, CydacHi TEXHOJIOTIl XapdyBaHHsi, TOBapPO3HABCTBO Ta
YIPaBIIiHHS 3aKYITiBIISIMU, iHHOBALIifHI PECTOPAHHI TEXHOJIOTII, MallOHe3, CUTYaIli}iHI 3aBIaHHS.

Beryn.

Cy0’eKTH TOTEJILHOTO 1 pecTopaHHOro Oi3Hecy €
BXJIMBOIO CKJIAQZ0BOIO CQeEepH TOCHYT, sKa ChOTOIHI
JMUHAMIYHO PpO3BHUBAETHCS, TIOCWIIOE CBOIO pONb 1
3HaYeHHS Yy BHUPOOHMIITBI BAJIOBOTO BHYTPIIIHHOTO
MpOAyKTy Kpainu. OTke, pO3yMiHHS CYTHOCTI CY9acHUX
TEXHOJIOTIMl ~ XapuyyBaHHS, CKOHOMIYHUX SBHII IX
3aCTOCYBaHHS, MIPOIECIB Ta 3aKOHOMIPHOCTEH BUKITFOYHO
Ba)XIUBO JUI TOKPAICHHS PEe3yJbTATIB MiSUNTBHOCTI Ta
JIOBFOCTPOKOBOTO PO3BHUTKY sIK BCi€i ramysi, Tak W
OKpeMHX 1 cy0’eKTiB.

3a TakMX YMOB BXKJIMBOTO 3HA4YeHHS HaOyBae

MiArOTOBKa  (axiBI[iB i3 CydacHUM EKOHOMIYHUM
MHCJICHHSIM Yy  Tajy3sX  Cy4aCHHX  TEXHOJOTii
xapuyBaHas  [1-15], KOMIUIEKCHUM  pO3yMiHHSIM

mpo0JIeM Pi3HOBUAIB MiSUTBHOCTI Cy0’€KTIB TOTEIHLHOTO i
pecTopaHHOTO Oi3HECY.

Cki1a0Bi HAaBYaHHSA.

Hapuanpna nucrnmmiina «CydacHi — TEXHOJOTII
Xap4yyBaHHS» Ma€ Ha MeTi ()OPMyBaHHsS y CTYICHTIB 5K
KOMIUICKCHOTO TCOPCTUYHUMHU MUCICHHS 3 TEXHOJIOTIi
BUPOOHHUITBA MPOAYKIII PECTOPAHHOTO TOCIOAAPCTBA
Tak 1 npodeciiinumu. KoMmiekcue po3yMmiHHS mpooiemM
rocroaapcrko-GpiHaHCOBOT TiSTTBHOCTI Ccy0’€eKTiB
TOTETLHOTO 1 pecTopaHHOro Oi3HeCy Ta OIaHyBaHHS
HaBUYKAMHU iX MPAKTHYHOTO PO3B’S3aHHA — CKJIaJ0Ba
HaBYaHHSA. 3a pe3yibTaTaMH BHBYCHHA TUCIHIUIIHA
CTymeHT Mae: 1) 3Hath, PpO3yMITH 1  BMITH
BUKOPHCTOBYBAaTH Ha TMPAKTHUIl 0a30Bi MOHATTS 3 Teopii
TOTENIFHOI Ta PECTOPAHHOI CIPaBU — CY9acHI TEXHOJOTIl
XapuyBaHHS, OpTraHi3alii 0OCIyroByBaHHS CIO)KHBadiB
Ta JISUIBHOCTI CyO’€KTIB PHHKY TOTENBHHMX Ta
PECTOpaHHHX TOCIYT, a TaKOX CYMDKHUX Hayk; 2)
PO3YMITH TPHHIUNN, TPOIECH 1 Cy4YacHi TEXHOJOTil
XapyyBaHHsI, opraHizamii poboTH cy0’€KTiB TOTEIEHOTO
Ta  pPECTOPaHHOTO Oi3Hecy; 3) aHai3yBaTH,
IHTEpIIPETYBaTH 1 MOJENIOBATH Ha OCHOBI iCHYIOUHX
HAYKOBUX KOHIICMIIM CyJacHHWX TEXHOJOTiH XapdyBaHHS

CepBiCHI, BHUpPOOHHWYI Ta OpraizamiiHi  TpoIEeCH
TOTEIBHOTO Ta PECTOpaHHOTO Oi3Hecy; 4) pO3yMiTH
€KOHOMIYHI MPOIECH CYJacHHX TEXHOJIOTii XapdyBaHHSI
Ta 3AIMCHIOBATH TUIAHYBAHHS, YIPABIIHHA 1 KOHTPOIb
ISTBHOCTI CYO’€KTIB TOTEJIEHOTO Ta PECTOPAHHOTO
Oi3Hecy; S5) BHUKOHYBAaTH CaMOCTiHHO  3aBJaHHS,
pO3B’s3yBaTH 3ajadi 1 MpoOIeMH, 3aCTOCOBYBAaTH iX B
pi3HMX mpodeciiiHMX CcHTyalisXx Ta BIANOBIZaTH 3a
pe3ynbTaTé  CBO€T JisUIBHOCTI ; 6) apryMeHTOBaHO
BIZICTOIOBAaTH CBOI MOIJISAN y PO3B’si3aHHI NpodeciiHux
3aBlaHb TPH OpraHizamii epeKTUBHHX KOMYHIKamid 3i
CIIOXKHMBAadaMH Ta  CyO’€KTaMH  TOTEIHHOTO  Ta
pectopanHoro Oi3Hecy; 7) pO3yMiTH BHMOTH JO
JISTTFHOCTI 3a CIIEIiadbHICTIO, 3yMOBJICHI HEOOXiTHICTIO
3a0e3MeueHHs CTaJIoT0 PO3BUTKY YKpaiHH, ii 3MiITHEHHS
SIK IEMOKPATUYHO1, COIiaJIbHO1, TIPABOBOT IEPIKABH.

Iisi Ta 3aga4i HABYAHHSA.

B mpormeci BHBUYCHHS AMCIMIUIIHM 3HA4YHY pOJIb
BIZIrpatoTh J1a0OpaTOpHI 3aHATTS, SKI € aKTUBHOIO
¢dopmoro  aymuropHOi poOOTH  CTyneHTiB. MeTtoro
nmabopaTopHUX 3aHATH (Tabm. 1, 2) € 3akpimuieHHS
CTy/ICHTaMH 3HaHb, OJICPXKAHUX HA JICKUIHHUX 3aHATTAX,
B TIpolieci caMOoCTiifHOT poOoTH 1 MpuAGaHHS MPAKTUYHUX
HAaBMYOK  BHPINIYyBaHHA KOHKPETHHX  3aBAaHb —
OTIaHYBAaHHS HABHYKAMH X MPAKTHIHOTO PO3B’ I3aHHS.

CucrteMa KOHTPOJIIO SKOCTI HaBYaHHS CTYICHTIB
BKJIFOYAa€ TIOTOYHHH Ta  MJICYMKOBHH  KOHTPOJIb.
[ToToYHMII KOHTPOJIH TPOBOAWTHCS Ha JTaOOPATOPHUX
3aHATTSX Ui BUSIBICHHS PIiBHA 3HAHb CTYIEHTIB 3a
OKpeMo B3STHH mepion dacy. [liIcyMKOBHMI KOHTpPOIb
3MIMCHIOETBCS HAIIPUKIHII CceMecTpy. 3a3BHyail Taki
IHHOBALIiHHI METOIHU HaBYaHHS 3aBEPUIYIOTHCS
nmyOuikamiero crarTi a0o Te3 MIKHApOAHOI KOH(epeHIil
JUISl KOSKHOTO CTYAEHTA, 1110 MOTpeOye Ha MepIIoMy eTarti
BU3HAYCHHS CKJIQJIOBHX HABYaHHA 3a IHUCIUILTIHOIO
CydJacHi TexHoJIoTii XapuyBaHHs Ta iHmmi [ 16— 18].

© byxxano C.I., flkumenko-Tepemenko H.B., 2024
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Tabmus 1. Knacudikanis-ineHTudikaiis neskux ckiagopux Cunadycy 3a nuciuiiiino CydacHi TeXHOIOTIT
xapuyBaHHs (byxkano C.1.)

o |[Tpukiaam iepapXii CKIaJOBUX HABYAHHS 32 JUCIUILTIHOO

—|#E

XapaKTepI/ICTI/IKa 0COOJIMBOCTEMH Cy4aCHHUX TEeXHOJIOT1H Xap4yyBaHHs dK CKJIaJ0Ba HpOI[yKHﬁ- PECTOPAaHHOI'0 IrocrogapcrBa:

HaBKOJIMIIHIM CEPEeIOBUILEM — OCHOBHI XapaKTePHUCTUKH Ta BJIACTHBOCTI 3 ypaxyBaHHIM iepapxil CKIaZoOBHX COL[ajbHO-
SKOHOMIYHHX HEePEAYMOB CTBOPEHHS B YKpaiHi iHIYCTpii 310pOBOro Xap4ayBaHHs 32 00’€KTaMU BU3HAYCHHS: KJIaCHYHA TEOPil
Xap4yBaHHsl, TeOpisi aICKBATHOTO Xap4yBaHHsl, aIbTCPHATUBHI Teopil Ta KOHLEILIi Xap4yBaHHS.;

HopMaTHBHO-TEXHOJIOTIUHA CTPYKTypa Ta JOKYMEHTAL(sl 3 Cy4aCHHMX TEXHOJOTIH XapuyBaHHS Y 3aKjafaX pecTOPaHHOTO
roCloIapCTBa. HOpPMATHBHA 1 TEXHOJIOTIYHA JOKyMEHTAllisl 3aKiaJiB pECTOPAHHOrO TOCMOAApCTBA 3 BH3HAYCHHS
kiacu¢ikamii-inenTudikanii Ta XapakTePUCTHK PI3HOBHIIB Xap4yoBHX 1 MIETUYHUX [100aBOK; Tiri€HIYHA perjaMeHTALlis
XapyoBHX J00aBOK MPOJYKTaX XapuyBaHHS, MEXH TOKCHYHOCTI PEYOBHMH BIANOBIIHO 10 HOPMATHBHO-TEXHIYHOT
JOKyMeHTalil. XapuoBi iHTpEeJi€HTH — HYTPHLIEBTUKH, IPOOIOTHKH, napadapMareBTUKH Ta IX XapaKTEPUCTUKH. — MOMIIMBOCTI
(dopMyBaHHsI CKIany GYHKIIOHAIBHHX MPOAYKTIB CYYaCHOI CTPYKTYPH XapuyBaHHs 3a PHUKIaIaMH OCHOBHHX TPYIL

OyHKITIOHATFHO-TEXHOJIOTIYHI BJIACTHBOCTI OLNKIB Ta BYIVICBOAIB B 3aKiajgax TIOTEJILHO-PECTOPAHHOTO TOCIOAAPCTBA:
cucTeMarusanisi 3MiHM OLIKIB IiJ 9ac Pi3HOBHAIB TEXHOJOTII IepepoOKM XapuoBOi CHPOBHHH — OCOOJMBOCTI IPOIECIB
JeHarypamii 1 rigparanii — iepapxii BH3HaueHHS (OpM 3B'SI3Ky BOAM 3 OlTKaMM Ta JIesKi CKJIAJOBI HPOIECIB YTBOPCHHS
IHHOBAIIHOT MPOIYKIii XapuyBaHHS — OCHOBHI XapaKTEPUCTUKH Ta BIACTUBOCTI; CHCTEMATH3aLlisl 3MIHU BYTJIEBOJIIB ITiJ] 4ac
PI3HOBH/IIB TEXHOJIOTII IEPEPOOKH XapuoBOi CHPOBHHH — OCOOJMBOCTI MPOIIECIB AeHATYpallii i riaparaiii.

BusHaueHHs ckianoBux Ta Kiacudikauii-igzeHTudikamii 3MiHE KHUPIB mig yac 30epiraHHs Xap4yoBOi CHPOBHHU OCHOBHI
HOHATTS 1 TEXHOJIOTil XapuyBaHHs 3a HOPMATHBHO-TEXHIYHOIO JOKYMEHTAI[I€l0; CHCTEMATH3alis 3MIHM JKUPIB MiJ 4Yac
PI3HOBHIIB TEXHOJOTII HepepoOKH XapdoBOi CHPOBHHU — OCOOIMBOCTI IPOIECiB BUPOOHUITBA; 3arajbHa KiIacH(ikaris-
imeHTU]IKAIS CKIIAJIOBUX i€papXii BU3HAUEHHS JIeIKUX IIPOIECiB yTBOPEHHS iHHOBAIIHHOT POAYKIIi 32 MPUKIIalaMu.

Busnauenns cxmanoBux Ta kiacuikarii-inenrudikamii 3MiHn epMeHTIB mij dac 30epiraHHs XapuoBoi CHPOBHHU OCHOBHI
TOHATTS 1 TexHouorii xapuyBaHHs. CucTeMaTn3amisi 3MiHM (EPMEHTIB i Yac Pi3HOBUJIB TEXHOJIOTII MepepoOKH Xap4oBol
CHPOBHHHU — OCOOJIMBOCTI MPOILECiB BUPOOHHULTBA. 3aranbHa Kiacudikauis-iqeHTudikamis CKIaJoBUX iepapxii BU3HAYCHHS
JISSIKMX MPOIIECIiB YTBOPCHHS iHHOBAIIIHOT MPOAYKINIT XapuyBaHHs — OCHOBHI XapaKTEPUCTHKU Ta BIACTHBOCTI 3a MPHUKJIAIaMH

Knacudikauis-igentudikanis Ta aHaniz MOXKIMBOCTEH 30epiranHs BMICTy Ta BIaCTHBOCTEH BiTaMiHIB 1 MiHEpaIbHUX PEUOBHX
y Ipoaykrax cydacHoro xapuyBauus 3a HT/I. Cucremaru3arist 3MiHH ()epMEHTIB IIijJ Yac Pi3HOBH[IB TEXHOJIOTII epepoOKu
XapyoBOi CHPOBHHH — OCOOJIMBOCTI IIpOIECiB BHPOOHWITBA. 3arajbHa KiIacu(ikaris-iteHTH]IKAIis CKIamoBuUX iepapxii
BH3HAYEHHS JISSIKMX NPOLECIB YTBOPSHHsI IHHOBAIIIMHOI IPOXYKIIi{ XapuyBaHHS 32 IPUKJIAAMH.

Knacudikamis-inentudikanis 3a HTJ] MOXIMBOCTEH MOJINIIEHHS  BJIACTHBOCTEH NPOIYKTIB XapdyyBaHHS BBEICHHSIM
IHHOBAI[IMHUX IHTPEIi€eHTIB: 1) 30BHILIHBOIO BUIJIALY Ta OPraHOJCHTUYHHX XapaKTEPUCTUK; 2) PErYIIOBaHHI KOJIBOPY
HaTypalbHUMH, CHHTCTUYHUMH OapBHHKaMH a00 XapuyoBHUMHU J00aBKaMH; AJsL; 3) CMakOoapOMAaTHYHHX, CIELii, MPSHOLLIB,
npurnpas, eQipHUX OJiif, APOMATHYHUX ECEHIIH; 4) MPUPOAHUX Ta CHHTECTUYHHX MiICOJIOKYBaUiB, IIyKpPO3aMiHHHKIB Ta iH.;
5) perymioBaHHS KOHCHUCTEHI[I — cTaOLmi3aTOpH, 3ryllyBadi, NEKTHHOBI PEYOBHHHU 1 JKEJATHH, MOJICaXapuad MOPCBKI
BOJIOPOCTI, EMyJIbIaTOPH IPUPOJIHI Ta CHHTETHYHI.

Meroau, ¢opMu BU3HAUCHHS Ta aHAJi3y PI3HOBHIIB (hYHKIIOHAIBHO-TEXHOJOTIYHUX BIACTUBOCTEH JUIS 3aKJIaJiB TOTEIHHO-
PECTOPaHHOI'O TOCIOAapCTBa: Kiacudikalis MeToAiB, HOpM, KOMIUICKCHHX XapaKTePUCTHK CyYaCHUX TEXHOJIOTIH Xap4uyBaHHsI
3a BianoBigHuMu nokasHukamu HTJI mns 3aknazniB pecropanHoro rocmopapcrtBa. Konuemiii Ta 3aranpHa Kiacuikaitisi-
izeHTUdIKALsT CKITaZOBUX i€papXil BH3HAYCHHs NESKUX IPOLIECIB YTBOPEHHs Ta BHUPOOHHMITBA iHHOBAUifHOT MPOLYKIHT
Xap4yBaHHs — OCHOBHI XapaKTEPUCTUKH Ta BIACTHBOCTI 33 NPHUKIIAJIAMH.

3arajibHi XapaKTEePUCTUKU CY4acCHHMX TEXHOJIOTIH XapuyBaHHA y 3aKJaJaX rOTeIbHO-PECTOPAHHOTO IOCHOAAPCTBA: CTPYKTYpa
Ta OCOOJMBOCTI PO3BUTKY XapdiyBaHHS 3a BigmoBiguumu mnokasHukamu HTJ] s 3axiafgiB pecTOpaHHOTO TOCIOIAPCTBA;
MIPOJIOBOJIbYA Oe3reKka i BUPOOHHITBO IPOAYKTIB XapuyBaHHS 32 CyJaCHHMH TEOPETHYHHMH JIOCIHIUKEHHSMH; CTPYKTypa
(haxTOpiB Cy4acCHOTO PO3BUTKY BUPOOHHUIITBA IIPOIYKTIB XapuyBaHHS — Taly3eBi (TEXHOJOTIYHI i CTPYKTYpHI, YIIpaBIiHCEKI it
TIPaBOBI, MpAIEPecypcHi Ta iH.), a TaKOXK TEPUTOpPiaNbHI (pEerioHaNbHI, TEONOKAIiHHI, COIianbHi) 3 ypaxyBaHHSIM CTaJOro
PO3BHUTKY CHUCTEMH BUPOOHHUIITBA T CIIOXKMBAHHS 34 IIPUKJIAJIAMU Cy4aCHUX TEXHOJIOTiH XapuyBaHHS.

10

Cy4acHi-TeXHOJIOTIi XapuyBaHHS — OCOOJMBOCTI BHPOOHHLTBA PI3HOBHIIB HPOAYKLII MOJOYHOI ramysi: kiracudikaitisi-
izeHTUdIKALST Ta aHA3 MOXIJIMBOCTEH — PHUHOK MOJIOKA i MOJIOYHHX HPOAYKTIB., XiMIYHHH CKIa] Ta Xap4oBa LiHHICTh
MOJIOKA, aCOPTHMEHT Ta XapaKTePUCTHUKA MOJIOKA 1 MOJIOUHHX MPOJIYKTIiB — CKJIaI0BI IPOLIECIB TEXHOJIOTIi IIEpBUHHOI 00pOOKU
MOJIOKa, OCOOJIMBOCTI TEXHOJIOTIi MEXaHIYHOI Ta TEII0BO1 00pOOKH MOJIOK; ITPOIIECH HOpMalTi3allii i roMoreHi3aii Mojoka.

11

Busnauenns ckiragoBux Ta Knacugikanii-iqeHTH(ikanii TEeXHOJIOTIYHUX OCHOB Ta BU3HAYEHb TEOPii T KOHIENIiT XapayBaHHs.
CucreMarn3amiss OCHOBHHMX BHJIB XapuoBoi Npoxykumii: ¢yHKmii ki, B3aeMomis opraHi3My JIIOAWHHA 3 HaBKOJHIIHIM
CepelOBHIIEM, CKJIANOBI sSKOCTI i Oe3nedHOCTi XapuyBaHHS HAaceJeHHs. lepapxis CKIAJOBHX COLiaJbHO-KOHOMIUHHX
MepeyMOB CTBOPCHHS B YKpaiHi iHAYCTPil 310pOBOTO XapuyBaHHs 3a 00’ €KTaMH HaBYaHHSI.

12

XapakTepucTHKa Ta CTPYKTypa BHBUCHHS CKJIQJIOBUX Cy4acHOI TEXHOJIOTii XapdyBaHHs: Kiacuikalis-ineHtudikaris Ta
aHaNi3 MOXIJIMBOCTEH 30epiraHHs (YHKIIOHAJBHUX BIACTHBOCTEH BITAMiHIB i MiHEpaJbHUX PEUOBUX Yy IHHOBAI[IMHHX
MPOXYKTaXx 3 pHOHOI CHpOBMHM. Bu3HaueHHs cKiamoBuX Ta Kiacu¢ikamii-ineHTH(ikamii TEXHOJOTIYHHX IapaMeTpiB

JIFOJIMHHM 3 HABKOJIMIIIHIM CEPEOBHUINEM, CKJIAZIOBI SIKOCTI i 0€3MIEYHOCTI XapuyBaHHs HACEICHHS.

13

Knacudikauis-igentudikamist Ta aHami3 3araJbHUX OCOONMBOCTEH CKIANOBHX PI3HOBHUAIB Cy4acHOI KyXHi SIK TEXHOJIOTil
XapuyBaHHS HApOiB CBITY: yKpaiHCbKa, rpelibka, (paHIly3bKa iTaiiiichKka, iclaHchka, aHINiHCbKa, Ooirapchka, TypelbKa,
SMOHChKA Ta aMEPUKAHChbKAa KyXHI y PpI3HOBHIAxX 3aKjaliB rOTeJIbHO-pecTopaHHOro rocmoaapcrBa. CydacHi TexHOIOTIT
BUPOOHUIITBA IPOYKTiB XapuyBaHHs: CTPYKTYpa i 0COOJIMBOCTI PO3BUTKY Xap4yBaHHs 3a BianoBigHumu nokasuukamu HTJI.
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Tabmuus 2. Knacudikamig-izeHTndikamis JIesKMX CKIQJOBHX TPHKIAAIB CKCIIEPUMEHTAIBHOTO aHalizy Ta
o3paxyHkiB (byxkamno C.1.).

Neo

Ipuknamm iepapxii cKIaI0BHX JOCIHIPKSHHS 32 TUCHUILTiHOW CydacHi TEXHOJIOTIT XapuyBaHHs

1

TTopiBHsUIbHA XapaKTEPUCTHKA OPTaHOJNCNTUYHUX BIACTHBOCTEH, BOJOTOCTI Ta KMCIOTHOTO YHCIA JUIS PI3HOBHIIB CHPOBHHU
CyYyaCHHX TEXHOJIOTIH pECTOpaHHOr0 TOCIOJapcTBa. BHBYEHHA BHIOBOI CTPYKTypH pi3HOBHMAIB OopoliHa 3a
OpraHOJCNITUYHUMHU BIACTUBOCTAMH Ta METOAMKAMH X Bu3HadeHHs BimnosinHo no HTJ/I. O3uaitomiieHHs 3 0COOIMBOCTIMU
CHPOBHHHU 32 €KCIICPUMEHTAJIbHIM BU3HAYCHHSIM KHCJIOTHOCTI OOpOIIIHA, sIKa XapaKTepH3ye TPUBATICTh 30epiraHHs OOpoIIHa
¥l BIUIMBA€ HAa KMCJIOTHICTh TicTa i XJ1iba.

JocnifpkeHHs Ta aHajIli3 HOPIBHSUIBHOI XapaKTEPUCTHKH TEXHOJIOTIi 3aCTOCYBaHHs Pi3HOBH/IIB OOPOIIHA —BU3HAYCHHS MaCOBOT
JI0JTi BOJIOTH 32 Pi3HOBHJAaMU METOJIB CyLIiHHS. PO3BUHCHHS HABHYOK €KCIICPUMEHTAILHOTO BH3HAYCHHS Binnosiguo 10 HT/]
«cwin» OOpoIIHA 3a KUIBKICTIO Ta BIACTUBOCTSIMH KJICHKOBHHM, BH3HAUCHHS BUXOAY W JOCHiDKeHHS 1i (i3udHHX
BJIACTUBOCTEH 3aJIeKHO BiJ COPTY Ta SKOCTI BHXiJHOTO MIICHHYHOrO OOpOIIHA 3 METOI0 PO3BHTKY PECTOPAHHOTO
rocrmogapcTea YKpaiHH Ta O3HAHOMIICHHS i3 CyYaCHHMMH TEXHOJIOTII BHPOOHMITBA MPOAYKTIB XapuyBaHHs. CyTHICTH
CKJIQIOBUX, CTPYKTYpa Ta OCOOIMBOCTI PO3BUTKY Xap4yyBaHHs 3a BiamoBinHuMu nokasuukamu HT/I 3a dopmatamu 3axmanis
PECTOPAHHOIO TOCIOIAPCTBA.

JocnipkeHHs X1i00neKapHuX BIIACTUBOCTEH TEXHOJIOTII MPOOHOIO BHIIYKOIO BHPOOIB 3 Pi3HOBHIIB OOpOIIHA — CHPOBUHU
CYJacHUX TEXHOJIOTiH Xap4yBaHHS PECTOPAHHOTO rocrogapcTBa. KoMIiekcHe BH3HAYECHHS BHIOBOI CTPYKTYPH Pi3HOBHIIB
OopoIlIHa 32 TEXHOJIOTIYHHMH BJIACTHBOCTSIMU Ta METOJWKAaMM IOKa3HUKIB skocTi BiamosimHo mo HTJI. OznaliomyieHHS 3
SKCTIepIMEHTAIbHIM BU3HAYEHHSIM KHUCIIOTHOTO YHCTIA, BOJIOTOCTI Ta X1i000yI0UHHX | MAKapOHHUX BHPOOIB.

EkcriepuMeHTanbHe BH3HAYCHHS TEXHOJOTIT XJIi0OMEKapChKUX BIIACTHBOCTEH IMPECOBAHMX IOPIKIDKIB — HOpPMAaTHBHA
JOKYMEHTALiE TEXHOJIOTii JuIi 3aKiajiB PEeCTOPAHHOrO TOCIOAApPCTBA. PO3BMHEHHS HABMYOK EKCHEPUMEHTAIBHOTO
BU3HAYCHHS XJIIOOMEKapChKNUX BIACTHBOCTEH MPECOBAHMX APIKIKIB: MOPIBHSIbHA OLIHKA METOIB BOJOTOCTi, KUCIOTHOCTI,
MiAHIMAIBHOT CHJIM, CTIHKOCTI mpu 30epiranHi i iH. O3HafOMJIEHHS 3 OCHOBHUMH XapaKTEPUCTHKAMHU SKOCTI CHPOBHHH I
XJ1I0OMeKapCchKUX MPECcOBAaHHUX JPiXJDKIB BimmosimHo no HTJI 3amexxHO Bim COPTY BHXIJHOTO MIIEHHYHOTO OOpOIIHA Ta
0co0JIMBOCTEH NMPOBECHHS TEXHOJIOTIYHUX Olepaliii 3a 30ipHUKaMU BiANOBITHUX PELENnTyp.

JlocnmipkeHHsT pi3HOBH/IB TEXHOJOTIi BHPOOHHITBA MalOHE3y Ta COYCIB — MOpIBHSUIbHA XapaKTepPHCTHKa JUIS 3aKialiB
pecTopanHoro rocnogapcrsa. O3HaOMIICHHSI 3 OCHOBHUMHU OCOOJIMBOCTSIMU CYYacCHOI TEXHOJIOTii MallOHe3y 3a OCHOBHHUMH
CTaJisIMH BHPOOHMIITBA, OTPUMAHHS HABUKIB PO3PAaXyHKYy KOMIIOHEHTIB CHPOBHMHH 3a peLentTyporo. EkcrnepumeHTaybHE
BU3HAYEHHS SIKOCTI PI3HOBH[IB MailOHE3y Ta COYCIB — MOPIBHSJIbHA XapaKTEPUCTUKA Ta NPUHLMIIAMU BU3HAYCHHS LIJTbOBHX
(GYHKLIH TOCITIKEHHS 32 CYYaCHUMU TEXHOJIOTISIMU Xap4yyBaHHs BianosigHo mo HT/I.

JocnijpkeHHsT 3 BUTOTOBJICHHS 1 aHaJi3y TEXHOJIOTii BUPOOHMLITBA KapaMeNIbHOI Ta IIOMaJHOI MacH Ha iHBEpCHOMY CHPOII
IUIsL 3aKJIajliB PECTOpPaHHOro rocmogapcrBa. O3HaflOMICHHS 3 OCHOBHHMH OCOOJIMBOCTSMH TEXHOJIOTii KOHIMTEPCHKUX
BUPOOIB 32 OCHOBHUMH CTaJlisMU BUPOOHHMIITBA, OTPUMAHHS HAaBHKIB PO3PAaXyHKY KOMIIOHEHTIB CHPOBHHH 3a PELENTYPOIO Ta
BU3HAYEHHS SIKOCTI PI3HOBHU/IIB MPOIYKIIii — MOPiBHSUTbHA XapaKTEPHCTHKA Ta MPUHIUIIAMH €KCIIEPUMEHTAIBHOTO BU3HAUCHHS
ITbOBHUX DYHKIIIN TOCTIHKEHHS 38 CY9aCHUMH TEXHOJIOTISIMU Xap4yBaHHs Bimnosiaao mo HTJI.

JocmipkeHHsT 3 Cy4acHUX TEXHOJIOTiH BUTOTOBJCHHS ¥ aHaji3y BIACTHBOCTEH pi3HOBHIIB TexHousorii HamiBdaOpukaTiB Ta
HPOAYKTIB VIS 3aKJIaiB PeCTOpaHHOro rocnogapcrsa. O3HaAHOMIICHHS 3 OCHOBHHMH OCOOJMBOCTSIMU CY4aCHOI TEXHOJIOTIT
HamiBpaOpuKaTiB Ta BUPOOIB 32 OCHOBHUMH CTauiIMH BHPOOHHMITBA, OTPUMAHHS HAaBUKIB PO3pPaxyHKYy KOMIIOHCHTIB
CHPOBHHH 3a PELENTYPOI0 Ta BU3HAYCHHS SKOCTI Pi3HOBHIIB MPOAYKI{l — HMOPIBHSIbHA XapaKTEPUCTHKA Ta IMPHUHIHIIAMH
CKCHEPUMEHTAILHOTO BU3HAYCHHS LIbOBHX (QyHKIIH nociimkerns HTJ] 3a CydyacHUMH TEXHOJIOTISIMH Xap4yyBaHHsL.
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Puc. 1. IIpuxnaau TeXHONOTIYHOT CXeMH BUPOOHHIITBA MaifoHE31B:
K1acu(iKylOThb 32 BMICTOM POCIMHHOTO Macya Ha TpU rpynu: 1) BUCOKOKaIOPiitHi 31 BMicTOM Macia Oubiie 55%;
2) cepeaHbOKANOPIiHI 31 BMicTOM Macia B Mexax 40% — 55%; 3) Hu3bKokanopiiiHi 3i BMictom mMacia MeHI 40%.
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Puc. 3. IIpuanumnoBa cxema BUpOOHHIITBA MaifOHE3Y:
1 — emHicTh 11 o1il, 2 — eMHOCTI 715 BoaH, 3 — Bary, 4, 5 — anapaTu JUisl IPUrOTyBaHHs MailoHe3HOT eMyIibCii, 6 —
TrOMOreHi3arop, 7 — 6ak TOTOBOTO MPOIYKTY, 8 — aBToMmar st pacysanus, 9, 10, 11, 12 — nacocu
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Knacudikamis-ineHTudikamis  iepapxii  aHamizy
pe3yIbTaTIB HABUAHHS 32 UCIUILTIHOKO MPEICTABIICHA 32
OPUKIAJaMU  CyYaCHHX  TEXHOJIOTIH  Xap4yBaHHS.
CTyneHTH BHW3HAYAOTh TIOKa3HWUKH ISl PI3HOBUIB
MATIPHEMCTB PECTOPAHHOTO TOCTIOIAPCTRA!

1) MeTromM KOHTPOIIO TEXHOJIOTIYHOTO TIPOIIECY
MPOIYKINi BIACHOTO BHUPOOHHUIITBA 32 AITOPUTMAMH
JIOCIIIIKEHHS,

2) 3aco0W KOHTPOJIO TEXHOJOTIYHOTO TIPOIECY
OPOAYKIIT  BJIACHOTO  BHPOOHWIITBA  3aKIady  3a
ANTOPUTMAMHU JJOCTIKCHHS;

kinacuikamis-iIeHTUIKAIS Y TaKUX MPUKIAIaX
BU3HAYCHA KOMIUIGKCHUMH CKJIaJJOBHMHU  OIKHCOBHUX
ITOPUTMIB HaBYAaHHS 32 OCBITHBOIO porpamoro (OIIIT):

IlocTanoBka mpo0iaemMu y 3arajbHOMY BHIJISII
3a NpUKJIagaMH 00’ €KTiB BUBYEHHS TMCIUILIIHM.

IMpukaax BU3BHAYEHHsI 3aTalbHUX BiZOMOCTEH TIpo
00’€KTH BHBYEHHS Ta TMpPEeAMET IUCIUIUIIHM, IIih
HAaBYaHHS, XapaKTEPUCTUKA  pIi3HOBHIIB  TEXHOJOTIl
BUPOOHUIITBA MallOHE3y Ta COYCIB.

Curyamiiina 3agaya 1 OcoOmuBOCTI 3arajbHOI
XapakTepucTuku. Maiione3 — 6araToKOMIIOHEHTHUI [ 16—
23, 26, 28] xap4oBHWH NPOAYKT, 1€ CMETaHONOAIOHA
IpiGHOICIIEPCHA eMYJIbCiss THITY «olis B Bogi». Moro
BUTOTOBJSIFOTH 3 pa(iHOBaHUX  J€30/I0POBAHUX
POCIHMHHUX OJi{ 3 JOJaBaHHSIM BOJH, CYXOTO MOJIOKA,
SIEYHOTO TIOPOIIKY, IYKPY, eMYyJIbraTopy, cradiiizaTopy,
CMaKoOBHX J00aBOK 1 MPSTHOMIIB. 3aJIeKHO BiJ CKIAmy
MIpU3HAYCHHS MalOHE3H ITiIPO3AUISIOTh Ha!

® 3aKyCOYHI — CTOJIOBi, 13 TpPSHOCTAMH, 3
pi3HOBHAAMH T00ABOK Ta iHIII;

® JICCEpPTHI — 3aMiCTh OIITOBOI KHCJIOTH BBOJSTH
JMMOHHY, cOJIOAKI go0aBku (Hampukian, QpykToBo-
SAT1THI TIOBUJIA) 1 XapUOBi €CEHIIIT;

® TIETUYHI — I[yKOp 3aMiHCHHH KCHJIITOM abo
copOiTOM Ta iHIII.

3a KOHCHUCTCHIIIEI0 MAOHE3H MOXKYTh OyTHU:

® CMETAaHOTIONIOHMMH, Hampukian, [IpoBaHcanb,
MostouHu, i3 TPSTHOCTSAMU Ta 1HIII;

® MACTOTIONIOHMMH, HANPUKIAA, y MaHOHE3 THITY
IlpoBancans Ao0MalOTh Ka3zeiH, SA€YHUH IKOBTOK ¥y
MOPOMIKY, a YacTHHY pOCIMHHOTO Macia 3aMiHAIOTh
TiAPOTEHI30BaHUM KHPOM;

® [IOPOIIKOMONIOHUMH, HAlpHKIal, OJCPXKYIOTh
HUIIXOM  cyOnmiMamiiHoro  abo  pO3MMIIOBAIBEHOTO
CYIIIHHS  BHCOKOJMCIIEPCHOI MalOHE3HOT eMyJbCii,

MPUTOTOBJICHOT HA OCHOBI BIANOBIAHUAX PELEHTYPHUX
KOMIIOHCHTIB.

MaiioHe3 BUTOTOBISIOTH 3 JIOJaBaHHAM TPSHOINIIB i
(GpYKTOBHX HAMOBHIOBAYiB, HAMPHUKIAI 13 XPIiHOM,
YEpBOHMM TeEpIeM, KOpIaHIPOM, TOMATHOIO MacTOo,
JUMOHHOIO €CEHIII€I0, pI3HOTO pPOoay (PPYKTOBUMH
COKaMH Ta iH.

PenentrypHuii CcKkiam 1 TEXHOJOTIS BHUPOOHHIITBA
MailoHe3y BH3HAYAIOTHCS BIAOBIIHO J0 TPU3HAYCHHS Ta
YMOB BHKOPHCTaHHS. 3aJeXHO BiJl MPU3HAYCHHS
MalioHe3IB y 1X pelentypax InependadeHo pi3Hy
KUIbKICTh 0JIii  (BIJMOBIAHO, OTPUMYIOTH BHCOKO- Ta
HU3bKOKOHIICHTPOBAHI POTYKTH).

TEXHOJIOT1H
[MOKa3HUKaMH#

MaifoHe3 4K HPOAYKT CydacHHX
XapuyBaHHS MOXKHA pO3TJAIATH 33
BUCOKOi  OlomoriyHoi ILIHHOCTI ~ POCIMHHHMX  OJIH:
COHSIIITHUKOBA, 0aBOBHSHA, CO€Ba, apaxicona,
KYKYPYI3sHa, pillakoBa 3TiTHO 3 YHHHOI HOPMAaTHBHOIO
TEXHIYHOIO  JIOKYMEHTAIll€l0, TipYMYHa, OJUBKOBA
IMIIOPTHOTO BUPOOHMIITBA, JO03BOJIEHA IEHTPATHHUM
OpraHOM BUKOHABYOI BIaJU Yy cepi OXOPOHH 3I0POB’S
JUIL  BUPOOHHWITBA  MaloHe3y. Yci  omii, ki
BHUKOPUCTOBYIOTH JJIsi BUPOOHHIITBA MaHOHE31B, IIOBUHHI
Oyru pacinoBani Ta nezonoposani. I[IpencrasneHi ol €
JUIsl OpraHi3My JIFOJUHHU JUKEPEJIOM HE TIIbKU KaJlopii,
ane 1 (¢i3i0J0TiYHO-aKTUBHUX (€CCEHINabHNX) KHUCIIOT,
sIKi, HaNpUKJIal, CHOPHUSAIOTh  3HWKEHHIO  BMICTY
XOJIECTEpUHY B KPOBI Ta MPOQIIAKTHII aTEPOCKIEPO3Y.

Ile Takok MOJIOKO 1 SIEYHUH TIOPOIIOK, K HKEPEIIO
OINIKIB, Ba)XJIMBICTh BHUKOPHUCTAHHS SKUX Y XapdyBaHHI
3YMOBJICHA TPHCYTHICTIO HE3aMiHHUX aMiHOKHCIIOT;
Oe3rocepeIHbO JKOBTOK KypSYOTO SIMIS, SIKHH MICTHTh
3HaYHy  KUIBKICTh  JICIUTHUHY  HEOOXiTHOTO  JUIs
HOpMamizamii poOOTH Te4YiHKH, TOOTO OCHOBHOTO
pEryIsATOpa XKUPOBOTO OOMIHY B OpTaHi3Mi.

Iykop po3rasmaloTh SK JDKEPENIO BYTJICBOMIB —
IJIIOKO3M 1 (DPYKTO3M; KHUCIOTH (OLTOBAa, JMMOHHA) €
HOCISIMH CMaKy 1 apomary, CIpHSIOTh TpaBIEeHHIO, a
TaKoX 320€3MeUyIOTh Y MaiioHe31 HeoOXiHY 3a pi3HUMU
moTpedamMu  KHUCJIIOTHICTh  CEpeJOBHINA, a TaKOXK,
HaIPHUKJIa]l, 3yMOBIIO€ OAKTEPUITUAHY JifO.

BiTamiHHMI KOMILIEKC, TMPEACTaBICHUN TpylaMu
BitaminiB A, E, JI C, B, K, sxi Bxomars mo ckiamy
POCIMHHUX OJIiif, CyXOr0 MOJIOKA, a TAKOX CIEHiaTbHO
BBOJSATHCS 32 HEOOXITHOCTI 3TiTHO PELEHTYPH.

CuryaniiiHa 3aga4a 2 — 3arajJbHa XapaKT€pHUCTUKA
3 TPUKIALy CY4acHOI TEXHOJNOTii BUPOOHUIITBA Ta
3aCTOCYBaHHS MaloOHe3Y.

OnucoBi anroput™Mu 3a (PYHKIIIOHAJHHOIO CXEMOIO
BHpOOHUIITBA MaiioHe3y (puc. 1-3) He 3aJexXHO Bif
anapatypHoro oGpOopMIICHHS MPOIeCY MalOTh OCHOBHI Ta
JIOTIOMIDXKHI CTajii: IMiJroTOBKa OKPEMHUX KOMITOHEHTIB
pelenTypHOTo CKIIAY;

® [[IITOTOBKA I1aCTH-OCHOBH,
CTPYKTYPYE;

® [TiATOTOBKA «TPpy001» eMyJbeii;

® IIiIrOTOBKa, JpiOHOIMCTIEPCHOT
(romoreHizaris);

® BBCJICHHSI CMAKOBHX i apOMATUYHUX J00ABOK, SIKi
HEMOJKITUBO OYyJIO BBECTH Ha MOTIEPEAHIX CTATisX.

CHIIKi KOMIIOHEHTH: CYX€ MOJOKO, ITyKOP-ITiCOK,
SIEYHUN  TOPOIIOK  TipYMYHWMK TOPOIIOK Ta  CUTh
MPOCIiBalOTh HA BiOpoOCHTax, sSIKi MalOTh MAarHiTH IS
BIIOBJTIOBaHHS (DEPPOIOMIIIIOK, 3 TEPETHHOM OCEPEIKiB
1-3 MM. BifgCyTHICTh TPYIOYOK B CYXHX KOMIIOHEHTaX
30LTBITY€E X BOJOTOEMHICTH 1 TUCIIEPCHICTH B IMpOIECi
HaOyxaHHsS,  TOBEPXHEBO-aKTUBHI  BJIAaCTHBOCTI 1
3aTHICTB 10 eMyNbryBaHHS (puc. 3).

CupoBHHY — CyXe MOJIOKO, SIEYHHH IOpPOIIOK
TIpYMYHUIA TMOPOIIOK, IYKOp, CLlb, COJa — MOJAIOTh
MiIHOMHUKOM Ha IUIOINAAKY, J€ 3aBaHTAXYKOTh Y
Oynkepu 11 2.

oo eMyJbrye Ta

eMyJbCii
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Y emHOCTI Ha Barax 4 BHIOTOBIIIOTH BOJHO-
ONTOBHI pO3YMH Yy KOHICHTpAlii, M0 BigIOBiga€e
pelenTypHOMY BMICTY BOAM W ONTOBOI KHUCJIOTH
BHPOOITIOBAHOTO MaiOHE3Y.

Y emHOCTI Ha Barax 3 3BaXYIOTh pEHENTYPHY
KUIBKICTh POCIMHHOTO Maciia. 3BaKeHi BIAIOBIIHO 1O
penenTypu KOMIIOHEHTH MalOHE3y HANpaBIAIOTHECA B
3MilyBad 5 y HACTYITHOMY TOPSAKY: BOIHO-OITOBHUI
PO34YMH, SIEYHUH TOPOIIOK TOTIM HYepe3 SKHCh Yac —
CcyXe MOJIOKO, TipUMYHHH MOPOIIOK, I[yKOp, cola, Culb 1
pocnuHHE padhiHOBaHE MACIO.

[Ticnt  mocTaTHROrO  HEpEMILIyBaHHS — «Tpyoy»
MalOHE3Hy eMyIbCito HacocoM 6 wuepe3 QimpTp 7
nepexadyroTh y aeaeparop 8 mig tuckom 0,2-0,25 Mlla.
VY neaepatopi 8 3 eMyJbcii BUIAISIOTH MOBITPS # JieTydi
apOMAaTHYHI PEUOBUHH TIPUYUIl NMPHU 3ATUMIKOBOMY THUCKY
0,79-102 - 1,33-102 MIIa.

Jlami emynbcito momaroTh HacocoM 9 1 mami
HacocoM-no3atopom 10 HampasisitoTh y potatop 11, me
00pobnstoTs  TIpu  Temmepatypi  53-55 °C, motim
MIPOXOJIOJKYIOTh KprokaHoto Bojoro (1-3 °C) 1 monaroth
y okuBWIbHMA Oak 12, 3BiIKH, CaMOIUIUBOM
HAaIpaBJsIOTh Y roMoreHizaTop 13.

[icns mporo ApiOGHOAMCIIEPCHY EMYIBCIIO TIOAA0Th
y Oak rortoBoi mpoamykuii 14, Kyau npu BUTOTOBIICHHI
MaloHe3iB 31 CMaKOBUMH J00aBKAMU BBOJASATH IPSIHO-
apOMAaTHUYHI €KCTPAKTH ¥ MPSHOCTI, a TIOTIM Ha aBTOMAT-
HaTOBHIOBaY 15 i 3akaTouynunii aBTomar 16.

3akputi OaHKH MPOXOMATH Yepe3 aBTOMAT, A€ iX
YIaKOBYIOTH 10 6, 8, 10 mMTyK y MOJIIETUICHOBY IUIiBKY,
YKJIAAAI0Th B KOpOOU ¥ BiMOBIIHI KOHTEHHEPH.

Jlnst 3abe3nedeHHs HEOOXiTHOTO TeMIIepaTypHOTO
PSKMMY Ha pIi3HMX TEXHOJOTIYHHMX JIUISHKaX JIHii
nepet0aYeHi YCTaHOBKHM JUISl IMIJIrpiBy H OXOJIOMIKECHHS
BOJIY, IO CKJIAJAIOTBCS 3 PETYIATOPIB TEMIepaTypu i
HacoCiB, a TaKOXX 0aKy caHiTapHOTO Opaky.

Curyaniiina 3aga4ya 3 BusHaueHHsS acCOPTHMEHTY
MaifoHe3y Ta mpaBWI BigOOpy NpoO Juil aHamizy 3a
JICTY 4487:2015 Maifone3n Ta MaHOHE3HI COYCH.
3aranbpHi TeXHIYHI YMOBH. ACOPTHMEHT Y 3BiTi IMOJATH B
3aJIeXKHOCTI BiJ Kiacu@ikariitaux o3Hak. O6’eM BUOIpKH
Big mapTil mpoxaykmii TpaHcHOpTHi Tapi ckimamae 10%
OJIMHHIB TPAHCTIOPTHOI TapH 3 TPOIYKIII€IO.

I3 xoXHOi OIWHMINI TpPaHCIOPTHOI Tapu 3
NPOJYKIIE0, 110 BKJIIOYEHI y BUOIPKY, BinOMparoTh IO
OJMHUII CIIOXXMBYOI Tapu 3 NpOJAyKIieo. MaiioHe3 B
CHOXXMBYIH Tapi NepeMillyloTh IImaTteaeM OJu3bKo 1
XBUJIMHM  Micis  BiakpuBaHHS  Tapu. OTpuMaHy
MPOAYKIUIO 3JIMBAIOTh 13 Tapu B TOCYJ i CKJIAJarOTh
00’ eqHany pooy, 13 K0T BUAULIIOTH MpoOy Macoro 100r,
sIKa TIPU3HAYCHA IS aHAMi3Y.

Curyaniiina 3amaya 4 KoncucreHIliss mMaioHe3iB
BCIiX BHJIIB ITOBHHHA OyTH OJIHOpIiJHA, CMETaHOIOMiIOHA.
Jnst  wmaiioHe3iB 3 TpSHONIAMH, CMaKOBUMH 1
KETMOIOYAMH JT0OaBKaMH — JIOIYCKA€ThCS HaSBHICTD
YaCTUHOK MPSHOIIIB Ta BHECCHUX TOOABOK.

JocmimkeHHs SIKOCTI MPOAYKITIT 3a
OpPTaHOJICNTHYHUMU Ta ()i3HKO-XIMIYHUMU TOKaA3HUKAMH.
Jlo ceHCOpHUX (OpraHOJNICNITHYHUX ) BIACTUBOCTEH Y

HT/I nHa pi3HOBHAM MalOHE3iB BIHOCATH MOKA3HHKH:
KOHCHCTEHIIis — 1, Komip — 2, 3amax — 3, cMak — 4 (Ta0m.
3: MinicreperBo cinbebkoro rocmomapersa CLIA — MCT).

Tabmung 3. OpraHojienTUYHA XapaKTEPUCTHKA MaOHE3y

Ne| XapakrepucTrka 3riHO 3 HOPMAaTHBHUMU
JIOKYMEHTaMH
CODEX STAN 168 |ACTY 4487-2005 Bumoru MCI'

1 | winbHui, rIagkui | OHOPIAHUI, CMe- | OIHOPIIHHUIA,

IPONYKT,  |TaHO- 200 KPEMONO-| CMETAHOIO-
HENPUITYCTUML | G Hpif TyCTHIA TIpO-|  JiOHMIA,

posiapysaHHs abo IYKT 3 TIOOAMHOKH- | TTIaJKHiA 6e3
HAABHICTD BUANMUX | 1, OynpOamkaMu | BKJIIOYEHb

KPAIUTHH OJIil .
HOBITPS

BiI O1JIOTO 110
CBITJIO-
KPEMOBOTO

2 | BiI CBITIIOKpEMO- Biz Oinoro no
BOTO 710 OJIiI0KO- [KPEMYBaTOKOBTOTO,
BTOT'0; JIONTYCTH- | ab0 00yMOBIICHHUI
Me 3HeOapBICHHS | KOJILOPOM JOOABOK,
y MICISIX HasIBHO- |  OJHOPIIHUIT 32
CTi HOApiOHEHNX BCI€I0 Macoro

CHeii

3 | BilacTUBH IS MIpUTaMaHHUN JIETKHH 3ammax
MaioHesy, MailoHe3y OIITY Ta apo-
HE/IO3BOJICHa | KOHKPETHOI HAa3BM | MaT 3 HOTKa-
HasBHICTH MU CTIeIiif Ha
CTOPOHHIX (hoHi yncToro
3amnaxiB apomary omii

4 | BracTUBHIA I MpUTaMaHHUMN BJIACTUBU,
MaioHe3y, HeJ103- MailoHe3y XapakTepHUuH

BOJICHA HasIBHICTh
CTOPOHHIX
TIPUCMaKiB

KOHerTHO.I. Ha3Bu |1JId MaﬁOHe3y

B maiioHe3l HOpMyIOThcs Taki (i3MKO-XiMidHI
MOKA3HHUKH: MAaCOBa YaCTKa BOJIOTH, )KHUPY, KUCIOTHICTH B
MepepaxyHKy Ha OLTOBY ab0 JIMMOHHY KHCIOTY,
CTIHKICTh eMyJbCii, sIka BH3HAYA€ThCS B MPOICHTAX
KUpY, SKAW BUAUIMBCSI. MacoBa dYacTka BOJOTH B
MaiioHezax KoauBaeTbes Bix 25% mo 63%. Macosa
YyacTKa XHUpYy B MaiioHe3ax KonmBaeTbes Bin 30-35% mo
65-75%.  KucnmotHicte  BciXx  BHAIB  MaifoHe3iB
BU3HAYAIOTH B TIEPEPAXYHKYy Ha OITOBY KHCJIOTY
(BUHATOK — MaiioHe3 ATICTbCHHOBUI, KUCIOTHICTD SIKOTO
BU3HAYAIOTH B IEPEPAXYHKY HA TUMOHHY KUCIIOTY); OICT
BUKOPUCTOBYIOTH TP BHUPOOHUITBI MaioOHE3y sK
CMaKkoBy [100aBKy, A0 TOrO 3K BIH MEPEHIKOKAE
PO3BUTKY OakTepianbHOT MiKpOQIIOpH.

CTifiKicTh eMynbCcii MaloHe3y 3aleXHTh BiX
pEeIenTypHUX KOMIIOHEHTIB, SKi BHKOPHCTOBYIOTHCS B
SIKOCTI €MYJIBTaTOPiB: CyXe MOJIOKO, S€THHUHN 1 TIpUMIHUN
TIOPOIIIKH.

CuryaniitHa 3agaya 5 OcoOauBOCTI BHU3HAYCHHS
CKIIQJIOBUX 3a AaCOPTHUMEHTOM MponyKiii. Maiones
«ITpoBancans» MicTuTh He MeHIE 65,4% pocianHHOT
oIlii, Mae HOKHUM, 3JIerKa rOCTPHIA, KUCITyBaTUN cMaK 0e3
CJITIB TIPKOTH, 3 3aI1aX0OM 1 IPUCMAKOM TipYHIli Ta OUTY.
Moske BUKOPHUCTOBYBATHUCH SIK TPUIpaBa JIs CaJaTiB,
OBOYEBUX, PUOHUX 1 M SICHUX OJFONI.
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Mationes «MoJIOUHHUI» 3a CKJIaIOM,
OpPTaHOJICNTUYHHMH BJIACTHBOCTSIMH 1 3aCTOCYBaHHS
Omm3pkuii 10 MaiioHe3dy ctosioBoro «IIpoBaHcaiby.

MicTuTh 3HWKEHY KIUTBKICTh SIEYHOTO TOPOIIKY 1
He30upaHe KOPOB’sTue MOJIOKO. Moxe
BUKOPHUCTOBYBATUCS  IUI  TPHUIIPABICHHA  CaJaTiB,
OBOYEBUX, pUOHHX Ta M'ICHUX OJIIO]I.

Maiione3 «JIroOUTENBCHKUI)  XapaKTEPU3YEThCS
3HIDKEHUM BMicTOM odii (46%) i TipYMYHOTO TOPOIIKY.
Moro Mo)KHA BHUIOTOBIATH i 6€3 BBEICHHS TiPYHYHOIO
MOPOIIKY. 3a OpPraHOJCNTHYHUMH ITOKA3HUKAMH IICH
coyc Ommspkuii no Maiionesy «[IpoBaHcaib», oaHaK
BiJIPI3HSAETHCS BiJl HBOTO OUTBII M’SKAM CMaKOM.

Maiione3 «['ipunuHHI» MICTUTH 3HIKEHY KUIBKICTB
(35%) pocauHHOI 01ii, BiJ3HAYAETHCS TOCTPUM CMAKOM 3
BUPKCHUM TIPUCMAKOM ripunii Ta OmTY.
PexomeHmyeThCs SIK IPUTIPaBa Ui OBOYCBHUX, pUOHUX Ta
M’SICHUX OJITOLI.

Maiione3 «CBSTKOBUI» Mae TOCTpUHA CMak 3
NPUCMAaKOM BHECEHHX MPAHOILIIB. XapaKTepH3yeThCs
OaratTuM 1  BUIIYKaHMM  OYyKeTOM  MPSHOIIIB.

PekoMeHnmyeThCSI TSI OBOYCBUX, PUOHUX Ta M’SICHUX
oo

Maiione3 «CanaTHui» MICTUTH 3HIDKEHY KUIBKICTB
(35%) pocnuHHOI Oii, BOJIOJIIE TOCTPHUM CMaKOM 3
MPUCMAKOM TipYMIli Ta ONTY. PeKOMEHIOBaHWHA JyIs
cayaris, a TAKOK OBOUYEBUX, PUOHHUX Ta M’ SICHUX OJIFO]I.

IneanbHOIO hinit BHPOOHUIITBA MaioHe3y
BBKAETHCS OJIisf, MO HE MICTUTh BOCKIB (OJisl ITiCTs
BUMOpPOXYBaHHA). JI7s BHpPOOHHWIITBA MaillOHE3Yy MOXKE
OyTH BUKOPHCTaHO Cyxe He30upaHe abo 3HEKHpEHE
Mosioko. Cyxe  MOJOKO €  eMy’npraropoMm i
CTPYKTYPOYTBOPIOBAaYEeM, 3JaTHICTH OLIKIB MOJIOKA [0
HaOyxaHHs MOKpallye BOJIOro30epexeHHs i 3abe3neuye
CTPYKTYpPHY [0 Ha BEChb KOMIUICKC pPEYOBUH, IO
BXOJUITh 10 CKiany maioHe3y. Cyxe MOJIOKO IOBHHHO
rapaHTyBaTH e(EeKTUBHE BOJIOT030CPEKCHHS, CTYIIiHb
SKOTO TIOB’si3aHa 3 METOJOM CYIIIHHS MOJIOKa. Bimbmr
TIOBHO BiZIIOBiza€ UM BAMOTaM MOJIOKO
PO3MIITIOBAILHOTO CYIITiHHS.

SledHUi TOPOWIOK 1 SI€EYHUHA IKOBTOK TaKOXK €
eMyJIbraTopaMu: X BHCOKY 3[aTHICTh IO eMYJIbI'YBaHHS,
0 3YMOBJIIOE MIPUCYTHICTH B 1X CKIIal JICITUTHHY.

lNpuynyHKUil TOPOIIOK, 3aBISKA BMICTY B HBOMY
ripunyHoi aninoBoi ouii, € CMakoBOIO [00aBKOIO 1
BUKOHYE TaKOK byHKIiT eMyJbpraTopa Ta
CTPYKTYpPOYTBOpIOBaYa  3a  PAaxyHOK  IPHCYTHOCTI
POCIMHHUX O1JIKIB.

Cinp € cMakoBOIO J00aBKOIO i B HEBEIMKIH Mipi
KoHCcepBytounM areHToM. CIii BpaxoByBaTH 3IaTHICTh
com Ta 1 BOAHMX PO3YMHIB BHKOHYBAaTH (PYHKIIiI
nectabimizaTopa emynbCid Ta  KoaryisaTopa. Tomy
KUTbKICHE BBEJCHHSI COJIi JI0 CKJIATy MaioOHE3iB myxe
oOMexeHe, a TAKOX BUMAara€ BUKOPUCTAHHSA i y BUTISAIL
PO3YMHIB B TEXHOJOTIYHOMY IPOIIECI JIUIIEe Ha CTamisX,
I BUKITIOYA€THCS aKTUBHA PYHHIBHA JTis.

Xap4oBa cojia HATPUMYE B CUCTEMI ITEBHUI PiBEHb
pH, mo onTtuMmizye nponec HaOyxaHHs OUIKIB MOJIOKa,
mepexiy IX y CcTaH HAaWOUTbII aKTWBHOI [ii K
eMyJIBraTopa, TaK i CTpyKTYPOYTBOPIOBaYa EMYJIIbCIi.

Lyxop € cmakoBoro 106aBkot0. O1TOBa Ta MOJOYHA
KHCJIOTH BHCTYNAlOTh HE TUIBKA CMaKOBOIO J00aBKOIO,
ane 1 OaKkTepUIMIHUM YHHHHUKOM SIK Yy [poIeci
BHPOOHUIITBA MaliOHE3y, TaKk i B mepuri JHi 30epiraHHs.
OnroBa KUCJIOTa HABITh Y PO30aBIEHOMY BUTIISII JIETKO
pYHHYE eMyJbCifo, TOMY BBEIEHHS 1ii PO3YHHY
JIOTTYCTUMO JIMIIE TCIS OJEP)KaHHS CTIHKOT eMyJbCii,
KOJIM pyWHIBHA 11 1St 3BOTUTHCS IO MiHIMyMY.

CuryaniiiHa 3agaga 6 [IpuroTyBaHHS CyYacHHX
MPOAYKTIB XapuyBaHHS 3a MPUKIATaAMH.

6.1. ITacTononiOHMI MaiioOHE3 3 3EJICHUM CUPOM:

1. IlpuroryBaHHsS pO3YMHHHKA Y 3MillyBay
nojaoTh Boay (308,2 i), HarpiBaroTh A0 TeMIlepaTypu
80-90 °C po3uMHAIOTP B HIA  JBO3aMIIICHHHA
¢dochopuokucnuit Hatpiit (11,3kr B mepepaxyHKy Ha
0€3BOJIHY Cillb), TOTIM Y PO3YHMH BHOCATH JIAIMOHHY
kuciory (0,5 kr).

2. OO6poOKka 3eJeHOT0 CHPY 1 CYXOro MOJOKa: Yy
MPUTOTOBJIEHUH PO3YMHHHUK 3aBAHTAXKYIOTh 3€JICHUN CUD
(90 kr) i 3amumraroTh JUIa HaOyxamHs Ha 1,5-2 rog,
nepioquYHO nepeMimyroun. HaOpsikinuii cup HarpiBaioTh
1o 60-70 °C, mpu poOOTI MIIIATIKU B 3MINTyBa4 MOJAOTh
cyxe MOJIOKO (45 Kr), mepeMilryBaHHs MPOJIOBKYIOTh 10
YTBOPEHHS OJTHOPITHOT TEKy40i MacH.

3. ToToBMi pO34MH 3€IE€HOrO CHPY 1 MOJIOKa
MEPEeKaYyYIOTh y BEJIHMKHIA 3MillyBad JJs MPUTOTYBaHHS
eMYJIbCIi: BKITIOYAIOTh MIMIAIKY BEJIMKOTO 3MilllyBadya
(poboya wactota obepTiB He wMenme 200 00/xB.),
HarpiBaroTh Macy nao Temmeparypu 75-80 °C i
MOCTYMIOBO BBOJATH mimirpity mo 50-55 °C cymim
pocruHHOI oii (365 kT) 1 camomacy (100 kr).

4. Tlicms BBe#meHHS BCi€l  KUIBKOCTI  KHUPY
eMyJblryBaHHS MNpoJOoBXkyroTh 1me 10-20 xB., He
NPUTHMHSAIOYN TEpEeMIlIyBaHHS, B €MYJIBCIIO IOCTYIIOBO
BHOCATh mimirpituéi  mo Temmeparypu 35-40 °C
ripunanuii coyc (80 xr).

5. JIns TOHKOTO JUCHEPryBaHHS €MYJbCIIO IpH
TOCTIHHIH TeMIepaTypi HPOIYCKaOTh gyepes
TOMOT€HI3aTOP, CIIPAMOBYIOUH ii y BaHHY 3 MIIAIKOIO 1
COPOYKOBHUM OOITpiBOM. .

6.2. Penentypm OKpeMHUX BHIIB MalOHE3iB 3
rpubamu (Tadi. 4).

Tabsmrs 4. Maiiones 3 rpubaMu

KomnoneHt KinbkicTh
IMacra 3 cyxux rpudis 50,0
Maiiones 30% 30,0
ITacepoBana uuOyJIst 20,0
IMacra 3 cyxux Ta conoHux rpubis 1:1 50,0

6.3. TlpuroTyBaHHS MacTONMOAIOHOTO MaioHE3y 3
cupoM «Pokdop» IliaroroBka cupy «Poxdop» ['omoBku
cupy «Pokdop» 3BUTBHSIIOTH BiJf OOTOPTKH Ta 3MHBAIOTh
B temriii Bomi (30-40 °C). Cup micms momnepeaHbl
00poOKHM piXKYTh 1 MOAPIOHIOITH Ha 13u3i (Iiamerp
OTBOpIB — 3 MM).

B anmapar 3 mimankoro 3anuBaioTh Bomy (90 i),
HarpiBaiotb 10 80-90 °C 1 po3umHAIOTH B HIH
nmuHaTpiiipocdar (9 kr y mepepaxyHKy Ha Oe3BOAHY
ClJIB), B OTPUMaHHUI PO3YUH BHOCSTB JINMOHHY KHUCIIOTY
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(0,2 xr). ¥ posumnHuk mnpu Temmeparypi 30-40 °C
3aBaHTaXyroTh cup «Poxdop» (180 xr), nepeMimryroTs i
3aNMINAOTh JUIs HaO0yXxaHHS Ha 1,5-2 roj, mepioJudHO
roro mepeMimyroun. HaOpskmuii cup HarpiBaroTh J0
temrieparypu 60—70 °C npu nmocTiiiHOMY MepeMilryBaHHi
JI0 YTBOPEHHS OJTHOPiTHOT TEKy40i MacH.

[TinroTtoBka cupy «3eleHUi»: y Maluidi 3MilryBad
nomaroth Bomy (188 1), marpiBatote g0 80-90 °C i
pPO3UMHAIOTH B HIiA gumHatpiidocdar (5,5 kr vy
nepepaxyHKy Ha O€3BOJHY Cijlb), B OTPHUMaHHMH PO3YHMH
BHOCSTH JMMOHHY kuciory (0,3 kr). Y po3uMHHHK
3aBaHTaXyIOTh 3esieHHH cup (35 Kr), mepemilnyorh i
3aNMINAOTh JUIsi HAOyXaHHS Ha 1,52 roj, mepioludHO
foro mepemimyroun. HaOpsknuii  3enmenuit  cup
HarpiBaroTh a0 60-70 °C, mpu mpairordii Mimanii B
3MilIyBad IMOAAIOTh CyXe 3HEXHpeHe MOJIoKo (40 kr),
MepeMilIyBaHHS ~ TPOJOBXKYIOTH 1O  YTBOPEHHA
OJHOPITHOT TEKY4Oi MacH.

[IpuroTyBaHHs eMyJIbCii: PO3YMH 3€JIEHOTO CHUPY i
MOJIOKA TIEPEKadyIOTh Y BEHKHUII 3MIllIyBad, BKIIOYAIOTh
MilIaJIKy, HarpiBaoTe Macy a0 temrepatypu 80-90 °C i
MOJIAIOTh B amapar po3iuiaBieHui cup «Pokgop». He
NPUMNHMHSAIOYN TIEPEMIIIyBaHHS y 3MIIIyBay IIOCTYIIOBO
BBOJATH Migirpiry mo 50-55 °C cymim pocianuHOI ouii
(300 kr) i canmomacy (100 kr). ITicnst BBexeHHs Bciel
KIJIBKOCTI JKHPY €MYJbI'yBaHHS NpoJoBXKyIoTh 10-20 XB.,
MOTIM B €MYJIBCiI0 TIOCTYIIOBO BHOCATH Timirpitwii g0 40
°C po3unH mykpy (9,5 k1) B 5%-My ouri (42,5 m). Jna
TOHKOTO JUCTICPTYBaHHS €MYJbCiI0, HE JOMyCKalo9H ii
OXOJIOJDKCHHS, TPOITyCKAIOTh depe3 TOMOTEHi3aTop
CIIPSAMOBYIOUH i Yy BaHHY 3 MilIajaKkoro i 06irpiBom. Tuck
TOMOTeHI3aIll MATpUMYIOTh B miama3zoHi 0,5-1,5 MIla.
[1-15].

6.4. IpurotyBanHs ripundHoro coycy ['ipunuHuit
COYC TOTY€ThCS 3TITHO perentypu (tadm. 5):

Tabnuus 5. Perienitypa ripyMyHOTO COYCY

Komrmionent Kinekicts, %
lipurdHMii nopomox 10,0
Boga 50,0
Ourosa kuciiota, 80% 4,1
Llykop micok 12,0
KyxonHa cip 9,5
Pocnunna osist 14,0
Yopuuii nepenn 0,1
I'Bo3amKa 0,2
Kopust 0,1

lNpuynyHui TOPOIIOK 3aJMBAIOTH  OKPOIOM i
pPETENLHO TEPEeMINTyIOTh J€¢ OTPUMaHHS OJHOPITHOT
MacH, y CIiBBiJHOIICHHI KOMIOHeHTiB 1:1. OTpumany
Macy pO3piBHIOIOThH, 3aJHBAIOTh 3BEPXY LIAPOM Tapsyoi
BOJi: TOBIIMHOIO 6-7 CM 1 BHUTpUMYIOTH 8-12 romwuH,
ITICIISl YOTO 3aJHIIKH BOJU 3JTHBAIOTh.

[ToapiGHEeHY TBO3AMKY, KOPHIO i YOPHHUH Teperb
KHIUSTATh 3 BOJOK Yy 3aKpUTOMYy 0aduky, TIOTIM
OXOJIOJUKYIOTb 1 BIZICTOIOIOTH 2-3 TOIUHH

CriBBiJHOIIEHHS MK BOAOK Ta creiismu 6:0,4.
BepxHiii map piAnHM 31MBAIOTH A HWKHIH (QUIBTPYIOTH

yepe3 TKaHWHY a00 4epe3 Kinbka IIapiB (HOMYCKa€eThCS
npu BHPOOHHMIITBI IMacTOMOAIOHHUX MalioHe31B
BUKOPUCTOBYBATH  BYIJICKHCII CKCTPAKTH  YOPHOTO
TIEPII0, TBO3AUKH 1 KOPHITi).

KyxoHHY Cinb IyKOp PO3YHMHSIIOTH y Tapsdiil Boi,
B3ATiH y KimbKOCTI 32%. Y po3duH coumi i IyKpy BHOCSTB
Tipun4Hy Macy 1 oOpoOnsoTh B 3MillyBad IpH
temrieparypi 40-50 °C mpotsrom 30-40 xB., mMoTiM B
CyMilll BBOASATH EKCTPAKT CIEMid 1 OLET, IMCIsI 4Y0To
nepeminryBanus tpuBae 20-30 xB. Y rapsuy macy npu
pOOOTI MilIaJKK BBOAWTHCS POCIMHHA OJisl. ['ipundHui
coyc 30epiratoTh y €MHOCTI 3 aHTHKOPO31MHOTO METaly i
BUTPAYalOTh. 32 HEOOXIAHOCTI Ui BHPOOHUIITBA
Mmaifone3y. TepmiH 30epiraHHsl TipYMYHOTO:: COyCy HE
Oinbite 48 roauH.

6.5. ITpuroryBanus MaloOHE3HUX KpeMiB
Maiione3ni kpemu «Mostounnii» 1 «lllokomamauii» — 11e
COJIOJIKI JIETWYHI TPOIYKTH, IO MICTATh POCIHHHY
OJIif0, SIEYHUH TIOPOIIOK Ta CyXe MOJIOKO. Y SKOCTI
CMaKOBHX 1 apOMaTHYHUX PEYOBHH BUKOPHUCTOBYIOTH
3rylIeHe MOJIOKO: 3TYyLIeHE KapaMelsli3oBaHe MOJIOKO,
KaKao-IOPOIIOK, BaHIUIIH, JUMOHHY KHCIOTY: B SKOCTI
KOHCEpBaHTy — COpOIHOBY KHCIIOTy. MaiioHe3Hi KpeMu
MaroTh ITaCTONOAIOHY KOHCHCTEHIIO 1 NMpU3HA4YeHi s
OyTepOpOMHOrO 1 AWTAYOrO Xap4yyBaHHSI, a TAKOXK JUIs
NPUTOTYBaHHS  JOMAIIHIX  TOPTIB 1  TICTEYOK.
BupoOHHIITBO MalOHE3HMX KpeMiB CKIAJa€ThCA 3
HACTYITHUX €TaliB: TiATOTOBKA CYXHX KOMIIOHCHTIB;
MPUTOTYBaHHS CYMIllli Kakao i I[yKpy; MPUTOTYBaHHSI
3TYIIEHOTO KapaMeli30BaHOTO MOJIOKA; IPUTOTYBaHHS
MaiOHE3HOTO KpeMYy; - TOMOTeHi3aIlisl.

Curyaniiina 3agaya 7 JlocmiIKeHHsS CKIQJIHHX
3ala4 3 BU3HAUCHHS UIBUJIKOCTI 3CYBY MPOAYKTY —
MaiioHe3y B pOOOYMX OpraHax TEXHOJOTIYHUX arapariB
Ta MAIMH 1 BIATBOPCHHS B BHUPOOHUIITBI CaMe THUX
e(peKTMBHUX  IIBUIKOCTEH  3cyBy, y  poOori
TEXHOJIOTIYHOTO O00JIaTHAHHS.

3Im Y

1, Ma-c

i

L L ki
2000 3000 4000 5000 6000 7000 8000 9000
T, [la

1 L T .

7(7) A
pisHOBHIiB MaioHe3y: «Cromosuit» (1), «IIpoBancamp» —
BigmosigHo 1(2) Ta 2(5), «[omammiii mas mitei» (3);
MaiioHe3HHX coyciB «Jlerkmiil,2» (4, 7), «Cimeitauii» (6)

Puc. 4. ExcnepuMeHTanbHI HaHI  3aJIeXHOCTL
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3acTocyBaHHS TOTO YM IHIIOTO PEOJOTIYHOrO
PIBHSHHS  JUIS  ONMCY Tedii CY4acHOTO Xap4yOBOTO
NPOAYKTY  TMEPEBIPAETBCS  CKCIICPUMEHTAIBHO YIS
Jliarma3zoHy IMBHIKOCTEH 3CYBY, IO HAC MIKABUTH 3 TOUKH
30py epeKTUBHOT poOOTH OOIaTHAHHS, 1 KWW TTOBUHEH
BIAIIOBIATH IIBAAKOCTSAM 3CYBY, 3a SIKUX
JOCITiKYBaHU T Marepiain 3aCTOCOBYETBCS y
TEXHOJIOTIYHOMY TPOIIECi.

EdexruBay B's3kicte 7 (Ila*c) sk pesymbrar
BUMIpPY JJIS TOCHIPKCHHS BHIIPOOYBAHOTO CEpEAOBHINA
npu temnepatypi T °C y MoMeHT yacy [ 0GYHCIIOIOTH

3a GopMyIIOI0:
n=t/D,

Jle 7 — Hampyra 3pyuieHHs, [1a;

D — cepenHs WBHAKICTb AedopMallii 3pymeHns, ¢!

BnactuocTi B'SI3KOCTI BHITPOOYBAHOTO
CEepelloBUINIa TIPH JaHiil TeMIepaTrypi BH3HAYAIOTHCS
KpUBOIO  €(pEKTUBHOI  B'I3KOCTi, IO BCTAHOBIIIOE
3aNICKHICTh  ©()CKTUBHOI  B'I3KOCTI  Bil CEpPEIHBOL
MIBUAKOCTI iehopMartii 3pyIIeHHs.

Sk BiOMO B’SI3KICTh HEHBIOTOHIBCHKHX PIIMH MPH
3alaHUX TEMIIepaTypax Ta THCKY HE 3aJIUIIAEThCS
HE3MIHHOIO, a 3aJIeKUTh BiJ| MIBUAKOCTI Aedopmarii Ta
iHIMX (QakTOpiB, TOMY 3aJICKHICTh HANPYIU 3PYLICHHS
BiJl IBUAKOCTI 3CYBY Ma€ HETiHIHHMI XapakTep (puc. 9).
Ane cmig BiJ3HAYNATH, MO OJHA W Ta X pPEYOBHHA
3JIEXKHO, HATIPUKIIA, Bl KOHIIEHTpAIlil MOXe
MIPOSIBIISATH Pi3HI BUAM TEUil.

PiBasans OcTBanmbpia (CTYNEHEBHH 3aKOH) OIHCYE
KpHBY HAacTymHHUM 4YuHOM: 7=kD" mpm n=<1. Ile
PIBHSHHS € €MITIpUYHUM, KOHCTaHTa Kk 3aJIC)KUTH Bij
MPUPOAN  PEUYOBHHU W TEOMETPUYHHX  PO3MIpiB
amapaTtypy IJIs BUKOHAaHHS BUMIpiB, KOHCTaHTa 7 — IIe
IHEKC Teuii.

Ipu D=0, simnosiguo npu «a, =0 (a— KyT
HaXWiy JOTHYHOI 1O KpHBOi), B’SA3KICTH CTa€
HCCKIHUCHHO BCIIUKOI0. AJIe TIPAaKTUYHO 3HAXOMSTh
KiHIICBE 3HAYCHHS I1i€l B’SI3KOCTI — pu n =1 cTaTeyHHui
3aKOH 3BOJIUTHCS 10 BUpa3y HproToHa.

CrareyHwidi 3aKOH ONHUCYE B’SA3KICTh  PI3HHX
HEHBIOTOHIBCHKHX XapuoOBUX MaTrepialliB: pPi3HOBUIB
MaioHe3y; XJIIOOIEeKapChKOro TicTa; KOH(PETHHX Mac;
IyKPOBHX CHPOIIB; aOpUKOCOBOTO MIOPE; KPOXMAIbHUX
CYyCIICH31H; TOMAaTHOI MaCTH; MIJIA Ta ACSIKUX 1HIIHX.

JucriepcHi cUCTEeMHM TpH  Hampyrax MEHIIEe
TPaHWYHUX IOBOJATH cebe sSIK TBepHl Tila 1 HPYKHO
nedopMyIoTbCs TpW Hampyrax BUIIUX, HDX TpaHUYHI,
CTalOTh  IUIACTHYHHUMHM,  BIZOMI  JeKigbKa  BHIIB
TUTACTHYHOT Tedii.

JlomaTkoBUMH MeETOAaMH JOCIIKEHHS IIPOIIECiB

BUPOOHUIITBA  MaHOHE3IB Ta  COYCiB  3a3BHYail
BU3HAYAIOTh:
JACTY 231693 (I'OCT 21-94) ILlykop-micok.

Texniuyni ymosu JJCTY 2450-94
Ouner  chnupToBUHM  XapyoBUIl  HaTypaJlbHUIA.
Texuiuni ymou ACTY 3146-95 Komu Ta xoyBaHHS

inpopmamii. IlItpuxoBe KkomyBaHHS. MapKyBaHHS
o0’extiB igeHtudikanii. LtpuxoBi noszHauku EAN.
Bumorn npo mnobymosu JICTY 3147-95 Komu Tta
konyBanHs  iHGopmamii.  IlITpuxoBe  KOmyBaHHS.
MapkyBanas 00’ektiB  imeHTH(ikarmii. Popmar Ta
po3TamryBaHHs MTPUXOBHUX Mo3HA4ok EAN Ha Tapi Ta
MaKoBaHHI TOBapHOi nmpoaykii. 3araneHi Bumoru JICTY
3583-97 (I'OCT 13830-97)

Cinmp xyxoHHa. 3aranbHi TexHiuHi ymoBu JICTY
3976-2000

Kpoxmane kykypya3sHui cyxuid. TexHIduHI yMOBH
JCTY 4492:20051)

Ouist consiinmkoBa. Texuiuni ymosu JCTY 4273—
2003

MosoKo Ta BEpUIKM CyXi. 3arajibHi TEXHIYHI YMOBH
JACTY 4286:2004

Kpoxmans kaprommstamit. Texuigai ymosu JICTY
4391:2005

Kaxkao-mopomok. 3aranbhi TexaiuHi ymoBu JICTY
4560:20062)

Maiionesu. IlpaBuna mnpuilManHs Ta
Bunpo6oByBanb JICTY 8808-2003

Omist kykypymsstHa. Texniuni ymosu. JICTY ISO
6465-2003

Kvun winuit  (Cuminum cyminum Linnaeus).
Texniuni ymosu JICTY ISO 8294:2004

JKvpu TBapuHHI 1 pociuHHI Ta oJii. BuzHawaHHS
BMICTy Mizi, 3aii3a i Hikemo. Merox aToMHOT abcopOrrii
3 BHKOpUCTaHHAM rpadiroBoi meui JICTY ISO
12193:2004

JKvpu TBapuHHI 1 pociuHHI Ta oJii. BuzHawaHHS
BMICTY  CBWHIIO  METOJOM  aTOMHO-a0COpOIiiHOT
CHEKTpOMeTpii 3 BUKopucTaHHsIM rpadirosoi neui ICTY
EN  1528-1-2002  IIpomykTs#  Xap4yoBi  >KHPOBI.
BuznaueHHS mecTHIMAIB 1 MOJIXJIOpOBaHHUX OieHiniB
(IIXb) ACTY EN 12955-2001 IIpomykTtn Xapdosi.
Buznauenns adnarokcuny Bl Ta cymm adnaroxcuHiB
B1, B2, G1 ta G2 y 3epHOBHX KyJNbTypax, QpyKTax i3
TBEpPAOI0 MIKIPKOIO Ta TMOXIAHWX BiJl HUX IPOIYKTaX.
Merton BucokoedeKkTHBHOI piaMHHOT XpoMaTtorpadii 3a
JOIIOMOTOI0 MOCTKOJIOHKOBO1 JiepuBaTH3AIII1 Ta
OYHMINECHHS HAa IMYHHIN KOJIOHITI.

BucHOBKH Ta mepcrneKTHBH  IOJAJbLIOTO
PO3BUTKY  iepapxii KOMIUIEKCHHX  CKJAJ0BHX
iHHOBANIHHOT0 HABYAHHA 32 JUCIHUILTIHOIO.

[IpoananizoBaHo  TEHAEHLIi pPO3BUTKY  ramysi
Cy4acHMX TEXHOJIOTIH XapuyBaHHA 3a MpPHUKIAIOM
BUPOOHHLITBA MalOHE3Y:

® CTBOpEHHs 30aradueHuX eMYJbCIHHUX MpPOIYKTIiB
31 3HIDKEHUM BMiCTOM >KHPOBOI (hasw;

® 3MEHIIICHHS €HEPTEeTUIHOI I[IHHOCTI TIPOIYKTY;

e 3aMiHa B pelenTypax MaioHe3iB 1 cOyciB
XOJIECTEPUHOBOI CHPOBWHU HETpanuIliiHuMu (OaskaHo
POCIMHHOTO TTOXOKEHHS) KOMITIOHEHTaMH;

® [TiIBUINCHHS Oi0JIOTIYHOT Ta XapyoBOi MIHHOCTI
BBE/ICHHSAM OIJKOBUX PEYOBHH, BiTaMiHiB, (ocdomimiain
Ta IHIIUX 010JIOTIYHO I[IHHUX PCUOBHH;

e 3ar00iraHHs 010JIOTIYHOMY Ta OKHCIIOBAILHOMY
TICYBaHHIO 33 PaXyHOK IPUPOJAHUX CHHEPTETHYHUX

METOIHA

Bicnux Hayionanvnoeo Texniunoeo Yuieepcumemy «XI1l». Cepis: Innosayitini

dociddicents y Haykosux pobomax cmyoenmis, 2024, Ne 1 (1367)

57



ISSN 2220-478 (print), ISSN 2663-8738 (online)

AHTHOKCHUIAHTIB 1 KOHCCPBAHTIB,;

® NMPOBEJICHHS MACTEPH3allii 3 METOIO ITi{BUIICHHSI
SIKOCTI Ta O€3MEeKH XapuyBaHHSI.

y 3arajJbHOMY BUTIISLI MePETBOPEHHS
TPAAMIIHHOTO EMYJIBbCIHHOTO >KUPOBOTO TPOAYKTY Y
30araueHnii CXeMaTH4HO MPEACTABISIIOTH SIK IMOETAITHE
3MiHEHHS HOro ckiagoBux. IIpoBeneni BiamoBimHi
IOCHIIKEHHS 3 BHU3HAYEHHS (bi3UKO-XIMIYHHX,
PEONIOTIUHMX Ta OpPraHOJCNTHYHUX BJIACTUBOCTEH, a
TaKOX iX BIUIMBY Ha SKICTb IPOMYyKIii. 3arporoHOBaHi
iHHOBAIIi OO TMOJIMIICHHS BIACTHBOCTEH PI3HOBHUJIIB
MapTii CHPOBMHHU Ta BIANOBITHOI Cy4acHOI MPOAYKIIi,
BiJIIOBITHOTO OOJIQJIHAHHS, PO3LIMPCHHS ACOPTUMCHTY,
MiABUINCHHS OC3MCKOBHUX XapaKTEPHCTHK, PECypco- Ta
eHepro30epexeHHsl, npoaHasi3oBaHi pizHOBUAN
ACOPTUMEHTY TPOAYKIi 3a pi3HOBUAAMH Tally3eit
XapyyBaHHS, a TaKOXX  BapiaHTH  BUPOOHUIITBA
JIIKYBaJIbHO-TIPO(DITAaKTUIHOTO ACOPTUMEHTY.

PesynbTarm  ampokcuMarii  eKCIiepruMeHTaTIbHIX
pEOJIOTIYHMX KPHUBUX I[OKa3yl0Th, IO B IIEBHOMY
Jiana3oHi HIBUJKOCTEN 3CyBY MOXKe Oytn
MIAMOPSIKOBAHO JICKITbKA PCEOJOTIYHUX MOJCNCH, sKi
3a 00paHUM KPUTEPIEM HE TOCTYIAIOTHCS OIHA OJHIM.
B rtakomy pa3i  nuraHHs ~ BuHOOpy  Mojeni
BUPIIIYETHCSI, BPAaXOBYIOUHM OOJACTh 33aCTOCYBaHHS
MOJIeJi, 3pYYHOCTI MPAaKTUIHOTO 3aCTOCYBaHHS. Alle TOi
00paHy peoJIoTiYHy MOJENb HE MOKHA TOIIMPIOBATH Ha
iHO  ymoBH 1 mBUAKOCTI Aedopmarii. [lomambmmi
JIOCIIZPKEHHS! CIIPSIMOBaH] Ha BUBYCHHSI TAKMX MHUTAHb 5K
PO3IIUPEHHS METOIB KOHTPOJTIO SIKOCTI.

CryneHTaM HaJaHi MOXJIHUBOCTI JOCTYNy JIO
PI3HOBHIIB  JEKIMIHHUX Ta HABYAIBHO-METOIUIHUX
MarepiaiiB 3 oprasizauii camocriifHoi pobotn [16-23].
HoBuMu MeTomaMu OIIHKH pe3yJbTaTiB HABYAHHS €,
HAalpHKJIaJ, KOMIUICKCHI 1HHOBAILiHHI IPOEKTH irpoBOrO
npoekTyBaHHA abo 3aBmaHHsS 10 pedeparti, sKi
CTOCYHOTBCS KOKHOTO CTYJICHTa Ta MArOTh alTOPUTMHU
omiHtoBaHHsa [24, 25, 27, 29-35]. IlpencraBncHi
MOXJIMBOCTI KOMIUIEKCHOTO IHHOBAIlITHOIO HaBYaHHS
CTYJIEHTIB MOXYTh OyTH 3aCTOCOBaHi A Pi3HOBHUJIB
rayy3eil cydacHoi XapdoBOi TEXHOJIOTIi 3 ypaxyBaHHSIM
PO3BUTKY  AISUTBHOCTI  TPOMAJAChKOi  oprasizartii
«YKpaiHCbKa acolriarlis XiMiTHOT Ta Xap4oBOi iHXKeHepii»
(nmpencraBuunrBo Ha Kagenpi ITITA HTY «XIIl») —
MONIYK Ta HAyKOBE OOIPYHTYBAaHHS paIliOHAIBHUX
rapaMeTpiB MPOIECiB Xap4oBOi Ta XIMIYHOI 1H)KEeHepii.
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INNOVATIVE COMPLEX PROJECTS AS MODERN TECHNOLOGY FOR THE TRAINING OF SPECIALISTS
IN THE «<HOTEL AND RESTAURANT BUSINESS» SPECIALTY (ON THE EXAMPLE OF THE DISCIPLINE OF
MODERN FOOD TECHNOLOGY)

In the materials of the article, examples of possibilities for determining the goals of education of university students under the Hotel
and Restaurant Management educational program with the aim of developing complex disciplines Modern food technologies for
components of complex innovative projects based on situational tasks are considered. When writing the article, the experience of
teaching the disciplines General technologies of food production, Food chemistry, Modern food technologies, Merchandising and
procurement management, Fundamentals of equipment design at the National Technical University "Kharkiv Polytechnic Institute"
at the Department of Integrated Technologies, Processes and Devices in 2002-2024 was used. Complex systems for determining the
components of the discipline determined the competence and quality of the material, and the issues under consideration are
overlooked through the prism of one's own creative perception, which makes the material especially valuable. The developments
were carried out using modern, highly effective scientifically based technologies for the production of varieties of mayonnaise, for
example, from varieties of classification-identification analysis, general concepts and requirements to varieties of methodology for
determining quality indicators, their evaluation through the selection of algorithms for analysis and calculations at various stages of
production and the application of the obtained products.

Keywords: hotel and restaurant business, modern food technologies, commodity science and procurement management,
innovative restaurant technologies, science-based methods of teaching students, definition of example models, mayonnaise,
situational tasks.
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DIDACTIC MATERIALS PERCEPTION ACTIVATING METHODS IN DISTANCE EDUCATION

The article is devoted to the creation of didactic materials on various educational subjects at various levels of distance education.
The relevance of the work is determined both by the object of research, which has not yet been subject to comprehensive scientific
coverage, and by the need to establish the parameters of didactic materials used in distance learning. It was determined that the
systematic usage of the innovative approaches improves language competence and formats necessary skills. The materials of the
article consider examples the possibilities for determining the educational goals of university students for the purpose of developing
the discipline Innovative restaurant technologies, Commodity science and procurement management for the development of
complex projects. Developments are carried out using modern highly effective science-based technologies of food production, for
example, from types of classification-identification analysis, general concepts and requirements to types of methodology for
determining quality indicators of the quality level and their evaluation through the selection of calculation algorithms at various

stages of production and use of the obtained goods.

Key words: distance education, didactic materials, information and communication technologies innovative
studies, project-oriented approach, innovative teaching approaches, pedagogy.

Introduction.

The processes of change in society today in general
and in the education system in particular, related to the
introduction of a new humanistic educational paradigm,
put on the agenda the problem of the birth of a new
education system, oriented to entering the world
information and education space. Meeting the
educational needs of a developing society is connected
with the need to reorganize the education system of the
population. One of these forms of reorganization is
distance learning.

The problem of distance education attracts a lot of
attention today because:

- on the one hand, the rapid growth of the number
of people wishing to study in various educational
institutions calls into question the realization of the idea
of providing everyone with the opportunity and
providing the necessary level of educational services
within the framework of traditional forms of education;

- on the other hand, in connection with the need to
ensure the material well-being of students in the
conditions of real market reality, the number of students
who wish to receive education without leaving the main
place of practical activity has increased;

- thirdly, the introduction of various innovative
technologies in the education system has increased the
number of educational institutions providing training in
the framework of various non-traditional methods, forms
and methods;

- fourthly, distance learning provides an opportunity
for any person to study in any educational institution,
with any teacher, regardless of his place of residence and
the location of the educational institution. The relevance
and lack of development of this problem determine the
topic of the study.

As a result of various types of training and research
according to the developed plans, students and teachers
of different departments or even institutes create a
complex innovative final product or technology at the
level of the educational process, the presence of an
experimental and computational part is mandatory.

The introduction into the educational process of the
proposed concept of complex design, which is essentially
a business game, promotes the development of students'
intellectual and organizational abilities, forms the skills
of independent, organizational and collective activity, the
creativity and personality of the student manager, which
in general contributes to the intensive development of
scientific and technical creativity of university graduates.

Identification of previously unsettled parts of the
general problem.

The practical significance of the research topic is
that the implementation of the developed methods of
creating didactic materials leads to a significant increase
in the quality of distance learning; the proposed methods
can be used in the creation of didactic materials for a
variety of educational subjects at different levels of
education.

The main purposes of this paper are:

Considering ways to activate the perception of
information of didactic materials by students with the
help of information and communication technologies, it
should be noted, first of all, the need to develop a special
program of emotional reactions. Solving this problem is
impossible without a proper understanding and use of all
the expressive means that modern educational
technology has. At the same time, it should be noted that
it is necessary to use a set of expressive means of
educational technology taking into account certain rules
due to their specific features as a storage object, grain
and grain mass is characterized by thermophysical and
mass exchange properties:

1) the heat capacity consists of the heat capacities of
its component parts - this is the amount of heat needed to
heat the grain by 1 °C; the specific heat capacity of the
dry grain skeleton is much lower than that of the wet one
(1300-1400 J/(kg K)), greater than the heat capacity of
air and much less than the heat capacity of water;

2) thermal conductivity determines the amount of
heat that passes through a unit of material area at

© Bukhkalo S.I., Ageicheva A.O., Belyanskiy O.M.,
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a temperature difference of one degree; the thermal
conductivity of the grain mass is low, which is due to its
organic composition and the presence of air in the
intergranular spaces, and the coefficient of thermal
conductivity is (0.13 — 0.3 W/( m K)), with an increase in
the moisture content of the grain mass to certain limits,
the thermal conductivity increases ;

3. thermal conductivity — an indicator of the rate of
temperature change, the grain mass is characterized by a
low coefficient of thermal conductivity, i.e. it has a large
thermal inertia (for grain mass 7 — 10 10 m?%s);

4. thermo-moisture conductivity — the movement of
moisture in the grain mass under the influence of a
temperature difference (0.4% / °K), at different
temperatures the movement of moisture in the grain mass
is the result of not only thermo-moisture conduction, but
also convection.

In the process of respiration, the dry substance of
the grain is lost, the amount of hygroscopic moisture in

the grain increases; the composition of the air in the non-
grain space changes and its relative humidity increases,
heat is released.

The higher the humidity of the grain, the more
intensively the process of respiration takes place in it.
Therefore, grain must be stored dry (for wheat and rye
14%). Grain moisture, at which the intensity of
respiration increases sharply and free moisture appears,
is called critical.

The training components can be defined, for example, as
complex design from the "Modern Food Technologies" course
taking into account the optimization of resource and energy
saving processes. The students chose the approaches to solving
the tasks independently, taking into account the results of the
analysis of the relevant additional literature according to the
plans of the Syllabus and the conducted scientific research. The
object of research can be large-tonnage industries of processing
raw materials into customer components, taking into account
the theoretical foundations and methods of commodity science
(Table 1).

Table 1. Classification-identification some components of the analysis of the characteristics of the presented

ic

Ne |Examples of the hierarchy of component general characteristics.

1 |Modem classification-identification and general characteristics of the analysis of catering facilities of the hotel and restaurant
economy and business according to commodity indicators: analysis of the existing market of hotel and restaurant services;
research of a possible contingent of potential consumers; methods of determining the usefulness and consumption value of]
goods, patterns of assortment formation and quality requirements, ensuring their effective production, circulation and
consumption. The object, subject, methods and main categories of the research of commodity characteristics.

2 |Classification-identification of general commodity characteristics of raw materials and products: chemical composition of food
products. characteristics of the main macro- and micronutrients of food products, their role in the formation of quality,
nutritional value and technological properties of products. according to the general characteristics and peculiarities of]
commodity science, as well as the essence of the purchasing activity of a hotel and restaurant enterprise.

3 |Analysis of classification-identification and general merchandising characteristics to determine the assortment according to the
technological processes of managing the assortment of goods from the point of view of the balance of interests of all
participants of the commodity movement within the hierarchy of the selected commodity categories of the restaurant business.
4 |Classification-identification of the formation of consumer properties of the assortment of products in processes and restaurant
technologies of varieties of hotel and restaurant production - definition, analysis, characteristics, classification-identification of]
the theory and concept of modern food technologies of the restaurant business. Research analysis, classification of product
assortment according to commodity characteristics, principles of assortment formation and structure of food products and non-
food products.

5 |Classification-identification of factors influencing the formation of product quality in production processes and technologies -
the basis of rational consumption of food products; chemical composition of food products and features of transportation and
storage. The main factors affecting the quality of goods, quality control, the grade of goods and the system of establishing the
grade of products..

Various raw materials are used in bread baking. It is
divided into two groups: main and additional. The main
raw materials are what is needed to make dough and
bread: flour, water, leavening agents (yeast, sourdough
starter), salt. Additional raw materials are introduced into
the recipe to improve the nutritional value of bread - milk
and dairy products, fats, sugar, molasses, egg products,
vitamins, seeds of essential oil plants: cinnamon,
vanillin, saffron, etc. A large part of the additional raw
materials is introduced into the ripened dough, in which
the yeast has developed.

Flour is the main raw material on which the variety
and quality of bread depends. Baking properties are
determined by its carbohydrate-amylase and protein-
proteinase complexes.

The carbohydrate-amylase complex is characterized
by the presence of starch and other carbohydrates, the
activity of amylolytic enzymes that break down starch.

Starch (CsH10Os)n in flour it is in the form of
spherical or egg-shaped granules. In order for the dough
to turn out to be loose, the starch molecules must be
unfolded.

CH,OH CH,OH

H 6J—0 H H 6\—0 H
5 5
_04‘<4OH H,/—0—¢on wu /O
3 2 3 2
H OH H OH

Starch consists of two fractions - amylose
(molecular weight 20,000~200,000) and amylopectin
(molecular weight 100,000~1,000,000), which differ
significantly in their structure.
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Amylose consists of glucose residues connected in
an unbranched chain. The connection is formed between
the first and fourth carbon atoms of neighboring
monosaccharides through an oxygen bridge: Amylose
contains from 60 to 300 glucose residues. It can dissolve
in hot water.

Amylopectin consists of both linear and branched
glucose chains. This is achieved by the formation of
bonds between the first carbon of one glucose molecule
and the sixth carbon of another, or between the first and
fourth carbons:

CH
H5/ o H

At the same time, a branched starch polysaccharide
molecule is formed (Fig. 1). Amylopectin with hot water
forms a paste. In addition, flour contains fermentable
sugars - mono- and disaccharides.

Fig. 1. Starch polysaccharide molecule

Amylolytic enzymes hydrolyze starch. Wheat flour
of standardized quality contains the enzyme p-amylase, it
is an exoenzyme and breaks down starch into maltose
(disaccharide). In addition to B-amylase, there is also o-
amylase in flour that is exposed to adverse factors
(germination). The enzyme a-amylase is an endoenzyme,
it acts promiscuously in the middle of the molecule,
breaking it into fragments called dextrins.

If the flour contains active [p-amylase and
fermentable sugars, you can expect a high gas-forming
capacity, the bread will be loose. If there is no f-amylase
in the flour, sugar must be added for fermentation.

The protein-proteinase complex is characterized by
gluten (from the French - glutenin), proteolytic enzymes
and proteinase activators.

Gluten is a water-insoluble fraction of flour
containing simple proteins gliadin and glutenin, they
swell in water. The amount of gluten is determined after
washing the starch from the dough obtained according to

the specified recipe. However, it is not just the quantity,
but the quality of gluten that is important. The evaluation
of this quality is carried out according to the criteria for
stretchability and blurring of gluten, elasticity, etc. are
determined. Gluten creates the spongy-reticulated
structural basis of the dough, which largely determines
its physical properties.
In the presence of oxygen, the reaction occurs:

CH,04 + 60, —6CO, T+6H,0-0, )

This process is called breathing.
In the absence of oxygen, yeast transforms glucose in
the following way:

CeH},04 - 2C,H0H+2CO, T+0, (2)

This process is called fermentation, that is,
carbohydrates are broken down to form alcohol.

Thus, when baking bread at the beginning of
fermentation, when there is oxygen in the dough, the
yeast utilizes sugar according to equation (1), after the
oxygen is exhausted, the process is implemented
according to equation (2). Yeast easily ferments mono-
and disaccharides, and polysaccharides, including starch,
only after their hydrolysis (the f-amylase enzyme found
in flour hydrolyzes starch to form maltose, which is
fermented by yeast).

Bakery properties are determined by such important
indicators as lifting power and osmosensitivity.
Determination of the lifting force can be carried out by
an accelerated method - by a ball of dough. The lifting
force is characterized by the time the dough balls float.
Rising power is the ability of yeast to absorb flour
carbohydrates.

Osmosensitivity characterizes the resistance of
yeast cells to an increase in osmotic pressure in the
environment. To determine it, prepare a dough with a
very high salt content. Some recipes contain a lot of fat,
sugar and other substances, the dough is heavy and does
not rise, because the yeast does not produce carbon
dioxide under these conditions.

According to the quality of gluten, flour is of
strong, medium and weak strength. If the gluten is bad,
then the dough does not rise, because it is not able to
retain carbon dioxide.

Proteolytic enzymes are divided into exo- and
endoenzymes (aminopeptidases, carbopeptidases); they
break down protein. Enzymes act on the area of gluten,
weakening its framework. You cannot make bread from
weak gluten.

The main part.

Let's explain this provision. Having heard, for
example, the word "table" in ordinary language,
everyone understands that it means an object with a lid
and legs, which can be used for various purposes - you
can eat dinner, write, etc. However, at the same time,
everyone has their own image of the table. Some imagine
a square table, others a round or oval one. In some it has
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four legs, in others - three. Its color, height, and purpose
are also of a different nature. When the table is shown on
the screen with the help of information technology, there
can be no disagreements. Here, this subject must appear
with the entire sum of its characteristic features. If the
table is mentioned in didactic materials of technical
means working on the principle of feedback, then such
specificity can be achieved only by a very detailed
description of the object. Not just a "table", but a
selection of bright and precise words that conjure up the
desired specific image.

On the one hand, the considered peculiarity of the
language of technical teaching aids significantly
"unburdens" students. They see a specific picture of the
phenomenon, see it in dynamics with the entire set of
features characteristic of it. Students only need attention
and understanding of those cause-and-effect relationships
that determine the development of the studied
phenomenon. On the other hand, the specificity of the
language can cause peculiar difficulties in the creation of
didactic materials. In oral speech, many abstract or
generalized concepts can be briefly defined in one word.

Using technical means of learning, we are often
deprived of this opportunity. It is impossible, for
example, to convey through a visual image the essence of
such concepts as "universe", "infinity", "good", "gravity",
"time", etc. Only the full and comprehensive use of all
the possibilities of modern technology can help to
generalize and typify the considered private concrete
phenomena. The specificity of the language creates
another difficulty, which can affect the activity of
students' perception of information. Phenomena or
objects, as mentioned above, in the didactic materials of
technical means are given with the whole set of their
characteristic features. Meanwhile, for a Dbetter
understanding, in most cases, not all, but only some signs
and properties of the studied phenomena and objects are
important. Others may interfere with understanding the
meaning. There is a need to somehow highlight the most
important of all signs and properties. Researchers note
that these difficulties of the language of technical means
can be overcome with the help of a special assembly of
didactic material, which makes it possible to build a clear
program of emotional reactions of students [1].

In this regard, let's briefly dwell on some mandatory
provisions about assembly, as one of the main expressive
means of modern educational technology. Let's
emphasize the particularly important aspect of montage -
it should be the final process of creating didactic
materials and technical means, because the entire basis of
the program of students' emotional reactions, relatively
speaking, should be montage. Confirmation of this thesis
can be found if we mention the editing functions. As you
know, its first function (dramaturgical) requires from the
methodologist the ability to subordinate the structure and
content of the demonstrated material to a certain
dramaturgical plan, to express the most complete didactic
goals through them. At the same time, the results of
completed studies [2] indicate that the activity of
perception increases significantly if the didactic materials

of technical means lead students to the need to solve the
problem with the help of these techniques, include them
in the process of solving the topic, and have a so-called
heuristic structure. It is these techniques used in the
creation of didactic materials and technical tools that can
attract students to participation, empathy, and create a
positive attitude and position in learning. The
significance of this circumstance is obvious [2].

In other words, didactic materials presented with
the help of these methods can help expand the
possibilities of assimilation of information, form a
number of necessary links of mental activity in students.
In particular, with their help, you can form observation
skills. For this, it is necessary that they contain a motive
or an attitude that determines the purpose of the
observation, then, highlighting the main thing, ensure the
selectivity of the observation, then, finally, interpret the
result of the observation. They can provide tasks for
independent observations and subsequent conclusions. In
addition, didactic materials presented in this way can be
useful for the development of creative and imaginative
imagination. Separate expressive techniques of technical
means are designed for this. They, based on the students'
previous knowledge and experience, force them to
recreate the whole from individual parts. It should be
emphasized that the proximity of the created motive to
the content of the solved problem or cognitive task is
important. In addition, in order to ensure the sustained
interest of students, it is necessary that the problematic
situation cannot be presented in any other way, except
with the help of selected technical means. The rhythm
should affect the flow of thought, the perception of
details, the characteristics of the environment, the
evaluation of the object and perception. When involving
other types of technical means, you should also look for
techniques to change the rhythm in accordance with the
tasks of activating perception. When creating a program
of students' emotional reactions, special attention should
be paid to the correct use of various plans and shots of
the object under study in didactic materials. In this sense,
plans have quite a certain meaning. A close-up should
express something private, convey the state of the object,
inform about the meaning of the details, reveal an
essential feature of the object. It should carry the
definition of some quality, characteristic. The general
plan should solve other tasks — this is mainly the
determination of the place and circumstances of the
action. It is designed to give an idea of the sequence of
events and the arrangement of objects in space, to
characterize the environment and setting of the action
[3].

Naturally, it should not follow from these
provisions that the general plan is emotionally cold and
serves only reference purposes. It should also express the
author's attitude to the depicted phenomena. It cannot be
considered that one of these plans - general or large - is
more necessary for didactic material. In conclusion, we
note that creating a program of students' emotional
reactions is a difficult process that requires a deep insight
into the psychology of students, knowledge of the laws
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of perception. Accounting for systems of influence and
perception should be the most important and integral
component of work related to the creation of didactic
materials for distance learning. Therefore, the system of
perception and the system of influence should determine
the composition of information and the composition of
the lesson, because they can help activate the
assimilation of educational material by students by
directly including them in the process of cognition, co-
creation. The developed methods ensured the creation of
didactic materials and the opportunity to combine the
recommendations of psychologists regarding the
organization of the learning process. The well-known
didactic ways and conditions for building the educational
process, as well as the requirements of the general theory
of management, made it possible to conduct distance
learning of students [4].

Learning opportunities (didactic opportunities) are
usually called provisions expressing the relationship
between the objectives of training and the patterns
guiding the practice of teaching:

* compliance of the didactic process with the
patterns of learning;

* leading role of theoretical knowledge;

* unity of the educational, upbringing and
developmental functions of teaching;

« stimulation and motivation of a positive attitude of
students to learning;

» combination of collective educational work with
an individual approach in teaching;

» combination of abstract thinking with clarity in
teaching;

+ consciousness, activity and independence of
students with the leading role of the teacher;

+ systematicity and consistency in teaching;
accessibility;

« strength of mastery of the content of training.

The set of known principles can be divided into
three groups: 1. general, including the principles of
humanization of training, scientific nature, systematicity,
development, systematicity. 2. principles related to the
goals and content of training (compliance of the goals
and content of training with state educational standards;
generalization; historicism; integrity and completeness).
3. principles covering the didactic process and the
pedagogical system adequate to it with its elements
(correspondence of the didactic process to the laws of
learning; the leading role of theoretical knowledge; the
unity of the educational, upbringing and developmental
functions of teaching; stimulation and motivation of a
positive attitude of students to learning; problem-solving;
combination of collective educational work with an
individual approach to teaching; combination of abstract
thinking with clarity in teaching; consciousness, activity
and independence of students with the leading role of the
teacher; systematicity and consistency in teaching;
accessibility; durability of mastery of the content of
teaching).

As an additional, separate principle, the principle of
correspondence of the educational and scientific material

base to the content of teaching and the didactic system as
a whole is formulated. The educational and scientific
material base is understood as a material and technical
system, including classrooms, technical teaching aids,
educational and laboratory equipment, etc. The specified
general principles are fully applicable to the distance
learning system, but require supplementation and
detailing, based on the specifics. Let us now consider the
specific principles. The principle of interactivity reflects
the regularity of not only student-teacher contacts
mediated by information technology, but also between
students. The principle of starting knowledge determines
the need for an initial level of training of potential
consumers of educational services, as well as the
appropriate hardware and technical support. Effective
training requires a certain set of knowledge, skills, and
abilities. For example, for productive training, a
candidate for study must be familiar with the scientific
foundations of independent study work, have certain
computer skills, etc. The principle of individualization.
To implement this principle, incoming and current
control is carried out in the real educational process. For
example, incoming control allows not only to draw up an
individual study plan in the future, but also to conduct, if
necessary, additional training of the consumer of
educational services in order to replenish the missing
initial knowledge and skills that allow successful
completion of training. Current control allows you to
adjust the educational trajectory. The principle of
identification. Consists in the need to control the
independence of learning - more opportunities are
provided for falsification of training than in full-time
form. Identification of students is part of general security
measures. Control of independence in completing tests,
papers and other control activities can be achieved, in
addition to face-to-face contact, using various technical
means. The principle of regulation of training. It is
advisable to introduce a schedule of independent work.
There should be strict control and planning, especially
for junior students.

The principle of pedagogical expediency of using
new information technology tools. The principle is the
leading pedagogical principle and requires pedagogical
assessment of each step of design, creation and
organization. Most educational institutions that begin to
implement technologies are characterized by a passion
for ICT [5].

This is caused, first of all, by their attractive
didactic properties and sometimes leads to fetishization,
and as a consequence - to an incorrect preferential
orientation towards some means of teaching. The
principle of ensuring openness and flexibility of
education. The principle of openness is expressed in the
"softness" of restrictions on age, initial educational
qualification, entrance control measures for the
possibility of studying in an educational institution in the
form of interviews, exams, testing, etc. An important
"indicator of flexibility" is the non-criticality of the
educational process of distance education to the distance,
the time schedule for the implementation of the
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educational process and a specific educational institution.
Ideally, the latter requirement is the need to create
information remote distributed knowledge networks for
distance education, allowing the student to easily adjust
or supplement his educational program in the necessary
direction in the absence of appropriate services at the
university where he studies [6].

The undeniable advantages of distance learning are:

* higher efficiency of professional training
compared to evening and correspondence courses at a
lower cost of educational services;

* reduction of the terms of study;

* opportunities for parallel study at Russian and
foreign universities;

» student independence from the geographical
location of the university.

Experiments have confirmed that the quality and
structure of courses, as well as the quality of teaching in
distance learning are often much better than in traditional
forms of education. New electronic technologies can not
only ensure active involvement of students in the
learning process, but also make it possible to manage this
process, unlike most traditional learning environments
[7]. In the materials of the article, the peculiarities of the
study and determination of commodity characteristics
according to the Hotel and Restaurant Management
educational program are considered for the purpose of
developing complex disciplines Food Chemistry, Modern
Food Technologies, @ Commodity Science and
Procurement Management, Innovative Restaurant
Technologies, for the components of complex innovative
projects.

When writing the article, an analysis of the
experience of teaching the above-mentioned disciplines
at the National Technical University "Kharkiv
Polytechnic Institute" at the Department of Integrated

1 3

e
|| .

Technologies, Processes and Devices in 2002-2024 was
used. Complex systems for determining the components
of the discipline determined the competence and quality
of the material, and the issues under consideration were
omitted due to the prism of one's own creative
perception, which makes the material especially
valuable. The developments were carried out using
modern, highly effective, scientifically  based
technologies for the production of caramel, for example,
from types of classification-identification analysis,
general concepts and requirements to types of
methodology for determining quality indicators and their
evaluation through the selection of algorithms for
analysis and calculations at various stages of production
and application of the obtained goods.

In order to successfully solve the tasks, it is
necessary to provide educational and methodological
support for all planned control measures - RGZ, control
papers, essays, questions for the analysis of independent
works, cooperation with students of other institutes and
universities in the fulfillment of the main goals of the
complex project, etc. New methods of evaluating
learning outcomes are, for example, complex innovative
game design projects or assignments for essays that
apply to each student and have evaluation algorithms.

The presented possibilities of comprehensive
innovative training of students can be applied to various
branches of modern food technology, taking into account
the development of the activities of the public
organization "Ukrainian Association of Chemical and
Food Engineering" (representative at the department of
ITPA of NTU "KhPI") search and scientific
substantiation of rational parameters of food and
chemical processes engineering [19-30].
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Figure. 2. Technological scheme of the grain cleaning department:
1,2,3,4,5—noria; 6 — receiving bunker; 7, 8, 9, 10, 11 — screw conveyor; 12, 13 — separator; 14 — trier; 15 — upholstery
machine; 16, 17 — a moisturizing machine.;
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Figure. 2. Technological scheme of the grinding department:
1 — grinding machine; 2, 3, 4 — unloader unit; 5, 6, 7 —unloaders; 8, 9, 20, 21, 22, 23, 24 — screw conveyor;
10, 25 — noria; 11 — upholstery machine; 12, 13, 14 — roller machines of the stripping system;
15, 16, 17 —roller grinding machines; 18 — sieve winnowing machine; 19 - seeded.

Conclusions and ideas for further investigation

The integration of sound, movement, image and text
creates a new learning environment that is unusually rich
in its possibilities, the development of which will also
increase the degree of student involvement in the
learning process.

The interactive capabilities of the programs and
information delivery systems used in the distance
learning system make it possible to establish and even
stimulate feedback, provide dialogue and ongoing
support, which are impossible in most traditional
learning systems.

Modern computer telecommunications are capable
of providing knowledge transfer and access to various
educational information equally, and sometimes much
more effectively, than traditional means of teaching.
Advantages of distance learning:

* low costs compared to the traditional method of
conducting one- or two-week advanced training courses,
which require the direct presence of all seminar
participants in one place;

* high level of teaching, achievement by students of
a deep level of knowledge and skills, which is due to the
variation of the duration of teaching the course, active
involvement of course participants in discussions and
debates, serious and thoughtful work of the students
themselves;

» flexibility of the training schedule: students can
take training not on strictly defined days and hours, but
in any convenient mode, without interruption from work;

» wide audience coverage, no need to gather in a
certain place at a certain time, the ability to attract the
most highly qualified specialists to work with the course,
regardless of what city or country they are in at the
moment.

The topics of individual tasks and requirements for
their content and design are related to the materials of the
current control of individual topics of the lecture material
of the discipline: studying the essence of the main
chemical processes of production, modern food
technologies, categories of commodity science. For
example, acquiring knowledge and skills regarding the
analysis of the range of goods; acquiring knowledge and
skills regarding control and evaluation of the quality and
competitiveness of goods, coding and labeling; studying
the properties of the most important substances, etc.
Students are given opportunities to access a variety of
lecture and teaching-methodical materials on the
organization of independent work [11-18].
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METOAH AK"I:I/IBBAIIII CIPUAMAHHS TUJAKTUYHUAX MATEPIAJIIB
B JUCTAHIIIMHOMY HABYAHHI

CrarTss TpuCBSYEHA CTBOPCHHIO IUIAKTUYHHX MAaTepialiB 3 pi3HUX HaBUYAJIBHHX MPEAMETIB Ha PI3HUX PIBHIX
JNUCTAHITIAHOI OCBITH. AKTYalbHICTH pPOOOTH 3yMOBIEHa SK 00 €KTOM JOCHIIKCHHs, SKUH IMe HEe TIiIsIras
KOMITJIEKCHOMY HayKOBOMY BHUCBITJICHHIO, TaK 1 HEOOXiJHICTIO BCTAHOBJICHHS MapaMeTpiB JUIAKTHUYHUX MaTepialiB,
[0 BUKOPHUCTOBYIOTHCS B AMCTaHIIMHOMY HaBYaHHI. BH3HAYEHO, IO CHCTEMATHYHE BHKOPUCTAHHS IHHOBAIlIMHHMX
MiIXOIB TIOKpAaIlye MOBHY KOMIIETCHIII0 Ta (GopMmye HeoOXimHI HaBWMYKH. Y MaTepialiaX CTaTTi Ha TPHKIAIAX
PO3TIISTHYTO MOKJIMBOCTI BH3HAYEHHsS OCBITHIX mijiel ctyaeHTtiB BH3 3 MeToro ocBoeHHS auctuiutian «[HHOBaIiiHI
TEXHOJIOTIT PECTOPAHHOI'O TOCIOAapCcTBa», «TOBapO3HABCTBO Ta VIPABIIHHSA 3aKyMiBIAMH» IS  PO3pOOKH
KOMIUICKCHUX TIPOCKTiB. PO3pOOKM BEIyTbCS 3 BUKOPUCTAHHSIM CYYaCHHX BHCOKOC(DEKTMBHUX HAYKOBO-
OOIpYHTOBaHMX TEXHOJIOTIH BUPOOHMITBA XapyOBUX NPOJYKTIB, HANPUKIAA, BiA BHAIB KiIacH(ikaliiHO-
IICHTU(IKAIIITHOTO aHaNi3y, 3aralIbHUX MOHSTH 1 BUMOT JI0 BUIIIB METOJIOJIOTI] BU3HAYCHHS ITOKA3HUKIB PIBHS SIKOCTI
Ta X OIIHKYU IIIJSIXOM BHOOPY aJITOPUTMHU PO3PaXyHKY Ha Pi3HUX €Tamax BUPOOHHIITBA 32 TEXHOJOTTYHOKO CXEMOIO
BiJINIOBiJTHO JI0 HOPMATHBHO-TEXHIYHOT JIOKYMEHTAIIii 3 MECTOI0 BUKOPUCTAHHS OTPUMAHOT MPOYKIIIi.

KuarouoBi ciaoBa: mucTaHImiifHa OCBiTa, MUAAKTHYHI MaTepiaiu, iHHOBAIIHHI TOCHiIKEHHS iH(OpMaIiifHo-
KOMYHIKaIliiHAX TEXHOJIOT1H, MPOEKTHO-OPIEHTOBAHUH TiAXi/l, IHHOBAIiiHI TiIXOA¥ O HABYAHHS, ITearorika.
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B. A. FOHKO, B. M. CABHK, C. I. BYXKAJIO, O. O. ATEHYEBA,

IIPOEKTYBAHHS OBJIATHAHHA CAHEPTETUYHUX ITPOLECIB XIMIYHOI THXKEHEPII 3A
MOJEJISIMU JOCIIIKEHHA MOJAEPHI3AIII BYPOBOI YCTAHOBKHA

V marepianax cTaTTi PO3MNSIHYTI HNPUKIAAM PO3PAXyHKIB Ta BHOOPY TEXHOJOTIYHOTO KOMIUIEKCY IUIsi OypiHHS CBEpIUIOBUHH
rmbuHoI0 5650 M, mpoaHai30BaHMI KOMIUIEKC MeXaHi3amil i 4acTKOBOi aBTOMaTH3allii CIyCKO-NMifiHMAalbHHUX OIeparii npu
OypiHHI CBEpUIOBUH, BCTAHOBJICHI IIepeBark TaKNX CHCTEM MOPIBHSIHO 3 YCTAHOBKaMU, SIKi HE OCHAIEHI KOMIUIEKCOM MEXaHi3MiB
ACII. IIpoBeneHo oOrpyHTYBaHHS AOIUIBHOCTI Ta €KOHOMIYHOI €()eKTHBHOCTI BBEICHHS 3allPONIOHOBAHHUX TCXHIYHHX PIllICHb 3
PO3pOOKH MPUCTPOIO ISt 0OMEKEHHS X0y TaleBOro 0JIOKYy OypoBOI yCTaHOBKH, 3aIPOIIOHOBAHI HOTO MPUHIIMIIOBA Ta EIEKTPUIHA
CXeMH, OOIPYHTOBAHO TEXHIYHY AOLITBHICTb, PO3PAXOBAHUN EKOHOMIYHHMII e(eKT Bil BIPOBa/KEHHsS PO3pOOIECHOT KOHCTPYKLIl
HPUCTPOIO ULl OOMEXKEHHS X0y TayieBoro Osoky. IIpexncraBieHi ckianoBi po3poOneHOi METOAMKHM PO3PaxXyHKY €HEepreTHYHHX
BUTpAT i BUTpaT MaumHuoro yacy npu CIIO mixiloMHUMH KOMITIEKCaMH, 34iHCHEHO OLIHKY JOCKOHAJIOCTI MiANOMHUX KOMILICKCIB
OypOBHX yCTaHOBOK 3 pIi3HHM IPHBOJOM 3a BHUTpaTaMd MAIIMHHOTO dYacy MigdoMy OypHIIbHOI KOJOHH 33 LUK OypiHHS
CBEPJIOBUHH, OLIHKY JOCKOHAIOCTI MiAHOMHHUX KOMILICKCIB OYpOBHX YCTAaHOBOK 3 Pi3HHM IPHUBOJOM 33 CHEPrOBHTpPAaTaMH Ha

HiHﬁOM 6ypI/IIII)HO-f KOJIOHHY 3a LUK NIPOBOAKH CBEPIJIOBUHU.

KonrodoBi cioBa: TexHosoriyHnii koMIuiekc OypiHHS, pO3paxyHKM Ta TEXHIUHI pIlIeHHS, TEeXHIYHA IOLITBbHICTh, METOMH,

JIOCIII JIPKEHHSL.

Beryn.

Opnniero 3 HAWOUTBII BaXJIMBHX MpoOJieM B
CTBOpEHHI e()EeKTUBHOTO 1 TPOIYKTHUBHOTO OypOBOTO
oOnasHaHHs, € KBaliiKoBaHAa OIIHKA PIBHSA SKOCTI
ICHYIOUHMX 1 IPOEKTOBAaHUX OYpOBHX YCTAHOBOK. IcHyroui
METOJIMKH OLIHKH SIKOCTI OYpOBHX yCTAaHOBOK 0a3yIOTHCS
Ha eKCIIEpTHI METOJH 1 He BKJIIOYAIOTh B ceOe OLIHKY Ta

aHalli3 KOMIIOHYBAJIbHO-KIHEMAaTHYHOI JOCKOHAJIOCTI,
CHEPrOHACHYCHOCTI 1 paliOHATBHOCTI BHUKOPUCTAHHS
MOTY)KHOCTI MPHBOAY, BH3HAYCHHS IPOTYKTHBHOCTI

CITyCKO-TTIAHOMHOTO KOMITIEKCY OYpOBHX YCTaHOBOK
(eHeproBUTpaT i BUTPAT MAIMIMHHOTO Yacy MPHU CITYCKO-
MiZIAMaNTEHAX OTNEPAIlisfX) 1 pecypcy HeCydnx eJIeMEHTIB
OypoBoro oOsagHaHHA. BigcyTHi Takok METOIM OIIHKH
0araTh0X eproHOMIYHUX (HAKTOPIB i TPYIOBUTPAT YJICHIB
OypoBoi Opuraan B Tmpoleci exciuryaramii OypoBoi
YCTaHOBKH 1 BIUTMBY Ha HUX Pi3HUX 3aC00iB MexaHi3allii.

IIpencraBnena poOoTa BHKOHAHA 3a KOMILIEKCHOO
TeMoto «[liTBUIIEHHS HAIIHHOCTI CITyCKO-IIiTHOMHOTO
KOMILICKCY OypoBoi YCTaHOBKH» MPUCBSIYCHA
BUPILICHHIO OJTHOTO 13 aKTyaJbHUX HAYKOBUX 3aBJaHb
cydacHoi Ha@dTOTa30BOi IHXKEHepil Ta TEeXHONOTil —
CTBOPCHHIO  HAayKOBOTO  WIATPYHTS  Kiacudikarrii-
ineHTHdiKaIii iHHOBAIIHHOTO JOCTIKEHHS 3 METOI0
i IBUIIIEHHS HAIHHOCTI CITYCKO-TTi IHOMHOTO KOMILIEKCY
OypOoBOi YCTaHOBKH.

Meta po6oTH. YIOCKOHAICHHS PO3pPaxyHKOBOTO
METOAY OINHKH MPOAYKTUBHOCTI CITyCKO-ITiTHOMHOTO
KOMILICKCY OYpOBUX YCTAHOBOK.

MoxnauBi pe3ynabTaTH, fIKi OYIKYHThCS MpH
BUKOHAHHI  po0oTu. 3aBAsSKUd  3alpONOHOBAHOMY
KOHCTPYKTUBHOMY PpIlICHHIO 3a0e3nevyeThes
3amo0iraHHs 3iITKHEHHIO TajeBOro OJIOKY 3 HEPYXOMUM
KpOHOJIOKOM TIpH poOOTI JIeOiAKM Ha HIDKYIN 1 BHIIiH
nepenavyax i 3iITKHEHHS TAJIEBOTO OJIOKY 3 CTOJIOM pOTOpa
Mpu  JOMYCTUMIH 1 aBapiiiHiii IIBUIKOCTSAX CITyCKY.

VYCyHEHHIO  BWSIBJIGHHX  HEMOJIKIB Ta  po3poOiri
pPO3pPaxXyHKOBHX METOMIB OIHKH SIKOCTI  CITyCKO-
i IHOMHOTO KOMILIEKCY OypoBHX YCTaHOBOK

IpUCBSYEHA MaricTepcbka po0oTa.

Y pe3ynbTarti JTEPaTypHOTO OTTIS Y
MIPOaHATI30BaHO BaXKIIMBI (akTOpW iepapxii BIIIUBY Ha
TEXHOJIOTIYHUN KOMIUIEKC It OypiHHS CBEpIJIOBUHU
rmouHor0 5650 M, mpoaHaNi30BaHUM  KOMIUIEKC
MEXaHI3MIB I MexaHi3alil 1 YacTKOBOI aBTOMAaTH3aLil
CIYCKO-TIIHMaJIIHUX ~ QJITOPUTMIB  Omepauiii  npu
OypiHHI CBEpAJIOBHH, BCTAHOBJCHI TMEPEBarum TaKUX
CHUCTEM TIOPIBHSHO 3 YCTAaHOBKAMH, SKi HE OCHAIICHI
koMmIuiekcoM MexaHizmiB ACII.

Ha ocHOBi aHami3y KOMIIEKCY MEXaHi3MIiB IS
MexaHizalii 1 YacTKOBOi aBTOMaTH3allii  CIyCKO-
migidManbHUX onepaniid mpu OypinHi cBepaioBuH ACII-
3M4 BCTaHOBJCHI MEPEBaru TaKUX CHCTEM TIOPiBHSHO 3
YCTaHOBKaMH, SIKi HE OCHAIEHI KOMIICKCOM MEXaHi3MiB
ACITI-3M4. Ognak HeoOXiTHO BiIMITUTH, IO B TpoOIeCi
eKCIUTyaTallil He 3a0e3euyeThest HaJiiHICTh Ta Oe3neka
npari npu migioMi i crycky TaneBoro 0JIOKy Ha HIXKYid
1 HaBHIII# Iepeqayax OypoBoi TeOiAKH.

Jyist anastizy MOXKIIMBOCTEH OLIIHKH SIKOCTI OypOBHX
YCTAaHOBOK JIOCHIJDKCHI CKCIIEPTHI METOJIM OLIHKH
KOMIIOHYBaJIbHO-KIHEMaTHYHOT JIOCKOHAJIOCTI,
€HEepProHaCHYEHOCTI 1 palliOHAJLHOCTI BHUKOPHUCTAHHS
MOTY>KHOCTI TIPUBOAY, BH3HAYCHHS MPOAYKTHBHOCTI
CITYCKO-ITITHOMHOTO KOMITIEKCY OYpPOBHX YCTaHOBOK
(eHEeproBUTpAT i BUTPAT MAIIMHHOTO Yacy TPHU CITyCKO-
MiTiAMaTbHAX OTIepallisix) i pecypcy HeCyIrX €JIeMEHTIB
OypoBoro obOmagHaHHs [1-5].

Jlis BupimIeHHS 3ajad, MOCTaBIEHUX Y poOOTi,
HEeoOXiTHO TEOPETHYHO OOIpYHTYBaTH Ta
€KCIIEPUMEHTAIIBHO MiATBEPANTH IOLUIBHICTS PO3POOKH
TEXHOJIOTIl, HANPUKIIAJ, BIEPIIC OJCPKATH HOBI
HAYKOBI  JlaHI IIOAO  JOCHiTHO-KOHCTPYKTOPCHKOT
podorn. ToOGTO 1€ cCcHHEpPreTHYHEe KOMIUICKCHE
MOCTIDKEHHS 3  YHAOCKOHAJICHHS  PO3PaxXyHKOBOTO
METOJy OIlIHKA TPOAYKTHBHOCTI CITyCKO-IIiIHOMHOTO
KOMITIEKCY OYpOBHX YCTaHOBOK; OIliIHKAa JOCKOHAJIOCTI
M THOMHHX KOMIUIEKCIB OYpOBUX YCTAHOBOK 3 Pi3HUM

© boiiko B.A., CaBuk B.M.,
Byxkano C.I., Areituera O.0., 2024
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NIPUBOZIOM 32 BHUTpaTaMH MAallIMHHOTO 4Yacy MigHoMy
OypWIBHOT KOJIOHM 33 HIWKJI OypiHHS CBEPIUIOBHHHU Ta
IHIII BaYKJIMBI CHHEPIreTUYHI MOXJIMBOCTI (TaduI. 1).

IMocTaHOBKAa KOMILIEKCY HAYKOBO-NIPAKTHYHOIO
OOCJTiMKeHHsI O3Ha4ueHa JCSIKHNMH  OCOOJHBOCTSIMH
pillleHb, sKi 3aCHOBAaHI HAa EKCIEPUMEHTAIBHHUX JTaHUX
PO3pOOKH MeXaHi3MiB TIPOIIECIB Tally3i 3a IMOCIiTOBHICTIO
CHHEPTETUYHOT B3a€MOII.

1. AHani3 MOKJIMBOCTeH CKJIaJ0BHX
AOCTiIKeHHS 3a iepapxiero KkJIacupikamii-
inenTudikanii pisHoBUAIB 1:Kepes iHpopmamii.

Hpobaemi mocuimkennsi IcHyroui METOAMKH
OLIHKM SIKOCTI OypOBHMX YCTaHOBOK 0a3ylOThCsS Ha
EKCIepTHI METOAM 1 HE BKIIOYAIOTH B ccOE OIHKY
KOMITOHYBaJIbHO-KIHEMaTHYHOT JOCKOHAJIOCTI,
€HEepProHaCHYEHOCTI 1 paIiOHAILHOCTI BUKOPUCTAHHSI
MOTYXXHOCTI TPUBOJY, BHU3HAYCHHS MPOJIYKTHBHOCTI
CITYCKO-ITITHOMHOTO KOMIUIEKCY OypOBUX YCTaHOBOK
(eHeproBUTpaT i BUTPAT MAIIMHHOTO 4Yacy MPH CITyCKO-
MiTiAMaTEHAX OTEPAIisfX) 1 pecypcy HeCyunx eJIeMEHTIB
OypoBoro obnamHaHHs. BiICyTHI TakoX METOIU OLIHKA
6araTboX eproHOMi4HUX (PaKTOPIB i TPYAOBUTPAT WICHIB
OypoBoi Opuraam B TIpoleci ekciuryaramii OypoBoi
YCTaHOBKH 1 BIUTMBY Ha HUX Pi3HMX 3aC00iB MexaHizallii.

2. Tlpuknaan 3 BU3HAYeHHsA iepapxii mociigHo-
KOHCTPYKTOPCHKOI po6oTH.

2.1. YIOocKOoHaJeHHS PO3PaxyHKOBOTO  METOAY
OI[IHKU TPOTYKTUBHOCTI CITYyCKO-TITHOMHOTO KOMILIEKCY
OypOBHX yCTaHOBOK.

2.2 OmiHKa TOCKOHAJIOCTI MiIHOMHHMX KOMILIEKCIB
OypOBHX YCTaHOBOK 3 Pi3HMM IIPHBOJIOM 32 BHUTpaTaMH
MaITMHHOTO Yacy MigioMy OypHIBHOI KOJOHHW 3a ITHUKJI
OypiHHS CBEpAJIOBUHU

3. Po3paxyHok Ta BHOIp OCHOBHOTO
TEXHOJIOTIYHOTO oOgagHaHHsA. Po3mip momit s
OypiHHS B pI3HHMX IHTEpBajaX BHOMPAIOTH 3aJIEKHO BiJ
niamMeTpa TpyO, IKUMH 00CajPKeHa CBEp/UIOBHHA 3TiTHO 3
T'e0JIOrO-TeXHIYHUM Haps oM (Tabur. 2).

Tabnuus 2 — PekoMeHIOBaHI BiTHOIICHHS diaMETPiB
JIOJIT i o0cagHuX TpyO

Hiamerp nonorta, MM |495,3|392,7 |295,3 1295,3 |215,9
Hiametp oOcaHo1
KOJIOHH, MM 426 (324 |245 [194 |168

[ i 7

. A%
N\

Thy &

Puc.1 — KoHCTpyKITisi CBEPATIOBUHH:
1 — koHAYKTOp; 2 — TepIa MPOMiKHA KOJIOHA; 3 — ipyra
MIPOMI’KHA KOJIOHA; 4 — eKCIUTyaTaIliiiHa KOJIOHa.

OOTpyHTYBaHHS KOHCTPYKITii
rmbuHOI0 5650 M (puc. 2).

Kongykrop d = 426MM crycKaeTbesi Ha TIIMOMHY
230 M 3 METOI0 MEPEeKPUTTS BEPXHIX HECTIHKUX IIOpij,
SKI CXWIbHI 10 o00OBamiB 1 DOIIHHAHB. Koiona
LEMEHTYETHCSI IO BCIW JTOBXKHUHI.

IIpomixkna komona d = 324 MM CIyCKaeThCsS Ha
rmmbuny 1750 M I mepekpuBaHHS KpeWIOBHX i
IOPCHKUX BifKiamiB. L[eMEHTyeTbCs KOJOHA TO BCiH
IOBXXHHI.

IIpomixkna komona d = 245 MM CIycKaeTbCs Ha
rmbuny 4000 M 3a JOMTOMOTO0 JIBOX CEKIIiii: CTHKOBKA
Ha TiromHi 1600 M 3 METOI0 MEpPeKpUTTS KapOOHATHHX

CBCPAJIOBUHU

nopig, Uil yCyHeHHsS ix obOcumaHb 1 oOBaiB.
LleMeHTYy€eThCSI KOJIOHA IT0 BCiil JOBXHUHI.
Excrmyaramiiina xomoma d = 168/146 wmm

CHycKaeTbesl 10 rmoOuHM 5650 M 3a I0MOMOrOI0 JIBOX
Cekmiil: crtukoBka Ha raubuHi 3500 M, mepexim Ha
rmbuHi 2300 M. [leMeHTyeThCs 10 BCii TOBYKHHI.

Tabmurst 1 — Bubip 3arabHUX XapaKTEPUCTHK i€EpapXil HAYKOBOTO OOTPYHTYBAHHS CKJIAIOBUX BUIIOOYTKY

Ne

Krnacudikamisi-ineHTudikamis cTaaiil ToCiHKSHHS 32 TEMOIO

1 |ExcriepuMeHTaNbHO-TPAKTHYHI 3aca i BUOOPY TEXHOJOTIYHOTO OOJIaAHAHHS: PO3PAaXyHOK Ta BHOIP OCHOBHOTO
TEXHOJIOTIYHOTO OO0JIaTHAHHS; MPU3HAYCHHS Ta KOMIUIEKTHICTh OOJIAJHAHHS, OMHC TEXHIYHOI MPOTO3HIii Ta
MOJIEpHi30BaHO1 KOHCTPYKIIi1 6€31MeuHOi MisITbHOCTI. .

2 |CyTHICTH JOCHITHO-KOHCTPYKTOPCHKOTI POOOTH 3  YAOCKOHAJICHHS pPO3PaxXyHKOBOTO METONIY  OIliHKH
MIPOYKTUBHOCTI CIYCKO-TIIAHOMHOTO KOMILIEKCY OypOBUX YCTAHOBOK; OIIHKH JOCKOHAJOCTI ITiTHOMHHUX
KOMIUIEKCIB OypOBHX YCTaHOBOK 3 PI3HMM TNPHUBOJOM 32 BUTpaTaMH MAIIMHHOTO Hacy MigHoMy OypHIIBHOI
KOJIOHH 32 IIMKJI OYPiHHS CBEpUVIOBUHH

3 |IarerpoBana Oe3mevHa AiSIBHICTH YCTAHOBKM 3a pO3paxyHKaMd IIpalie3laTHOCTI Ta BHOOPY CKIIAJTOBHX
MOHTaXY 1 eKCIUTyaTalil iHHOBaIHHOTO 0013 JTHaHHS

4 |JocnimKeHHSI Cy4acHMX YCHIIIHMX TNPaKTUK 3 BU3HAYCHHS OpPraHi3allifHO-TEXHIYHHMX 3aXOIiB 3 MOHTaXy
TAJICBOI CHCTEMH SIK KOMIUIEKCHOT IHTETpOBaHOi 0e31eYHO1 MisUIbHOCTI.

5 |CyuacHuil mOCBi 3 OXOpOHM Tpall NPH MOHTaXi Ta eKcIulyartauii oOJagHaHHS TajeBOl CHCTEMH OypoBOi
YCTaHOBKH 3 METOIO iHTEIpOBaHO1 Oe3Me4HO AisIIbHOCTI.

6 |BusnauenHs BHOOpY O3HAYCHHX CKIAJOBHX 3 YAOCKOHAJEHHS KOMIUIEKCHHX «IHTEIPOBAaHMX» MIiAXOMIIB 0
iHHOBAIlIHHOTO PO3BUTKY Taly3i

7 |BuCHOBKM 3a aHaNi30M OTPUMaHUX pE3yJbTaTiB, MEPCICKTHBH PO3BHUTKY 32 CHHEPreTUYHOIO0 Oe3NeyHOI0
ISUIBHICTIO.
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Puc. 2 — KoHCTpyKisi CBEpJIOBUHU:
1 — KOHIYKTOp; 2 — Tepia MPOMiXKHA KOJIOHA; 3 — Ipyra MpoMikHa KOJIOHA; 4 — eKCIUTyaTalliiiHa KOJIoHa.

Puc. 3 — MexaHi3M po3CTaHOBKH CBIYOK
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Puc. 4 — MexaHi3mu 3axBaTy CBI4OK

VY cknan BuOpaHoi OypOBOi YCTAHOBKM BXOJIHTH
koMmiuiekc MexaHismiB ACII-3M4, ski mpusHaueHi is
MexaHi3amii 1 9YacTKOBOi  aBTOMAaTH3alii  CIYCKO-
miidMaIbHUX onepauiid pu OypiHHI CBEpAJIOBHUH.

Mexanizm poscranoBku cBigwok (MPC) 10 (puc. 2)
BCTAHOBJIIOETHCS HAa BEXKI Ta MPU3HAYCHUH /IS TIEPEHOCY
OypoBOi CBIUKH i3 MiACBIYHHUKA O IEHTPY CBEPIJIOBUHH i
Hazan. MPC (puc. 3) ckmamaeThcs 3 MOMOCTIB 1, Bi3ka 3,
CTpimM 5 Ta WyAbTy KepyBaHHS. Y TepenHid maHemi
MTOMOCTIB PO3TAIllOBaHI JIBa IIBEJICPH: TI0 HUX PYXAEThCS
Bi30K Ha OJok-poinmkax 4 i 6. Bizok — 1e 3BapHa pama, Ha

HbOMY 3MOHTOBAaHI CTpiJia Ta MPUBOJIH, SKi CKIaJaroThCs 3
CJICKTPOJBUI'YHA, YEPB'STYHOTO pEAyKTOpa Ta 3iPOYUKH,
Bi3ka 1 cTpinu. 3ipOYKM IepecyBaloTh Bi30K I cCTpiiy,

oOeprarounch Mo JaHrorax 2. Ha xiHmi  crpinm
BCTAHOBJIICHMII MEXaHI3M 3axBaTy CBiUkH. BwuxigHe
TOJIOKCHHST Bi3Ka — TIIOCEpEIrHI TIOMOCTIB, HAaBIPOTH

[EHTPY CBEPUIOBHHM, CTpijia 3HAXOMUTHCA Y Bi3Ky. Ilinm
yac migiioMy OypHIBHOTO iHCTPYMEHTY CTpila PyXaeThCs
0 TEHTPY CBEPAJIOBHHU 10 TOro dvacy, komu M3C He
YIPEThCsl Y BIATBUHUYEHY CBIUKYy 1 He 3axomuth ii. [licms
3axBaTy CBIYKM CTpilia BTATYETbCS JO BHUXIJIHOTO
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nojoxeHHs. Jlanmi Bi30K PyXaeTbCs O CEKIii Mara3wHa;
CTpia 3aBOJIUTH CBIYKY B MarasvH 1 Ha MiICBIYHUK.

Mexanizm 3axBary cBiuku 9 (M3C) mnpusHaueHui
JUTSL 3aXOIUICHHS CBIYKM Ta BIJKpUBaHHS KyJIadyKiB
HeHTpaTopa. 3aKpilUIIoETbesl 0 ckobm crpimm MPC.
3axOIUIIOBaHHA CBIYKM 3OIHCHIOETHCS aBTOMATHYHO 3a
IIaJKy YacTHHY OYpWJIBHOI TpyOWM TyOKamMu TIij dac
T THIMaHHS pyxomoi YaCTHHU 3axBary
MTHEBMOITMITIHAPOM.  3BiIbHEHHSI CBIYKM BHUKOHYETHCS
aBTomarnyHo. M3C (puc. 1.4), ckinagaerbes 3 HEPYyXOMOI
HATIPABJISAIOYOi YacTHHU | 1 pyxomMoi YacTHHH 5, IO
HepeMillaeTbesi B HepyxoMid. B Hepyxomili  yacTuHi
BCTAHOBJIIOIOTBCSA POJMKH 8 I TEpEMIillleHHS Ta
yTpuMaHHs pyxomoi yactuHd. Kopiyc pyxoMmol yacTuHH
Ma€ HANPaBISIIOYY IUIAHKY IS TEPEMILCHHS TI0 POJIUKaX
HEepyxoMoi dacTtuHH. JImg  po3KkpuBaHHS  KyJadKiB
[IEHTPATOpa BUKOPUCTOBYETHCS KIIMHOBA TOJTIBKA 2.

VY cko0i 7 mepeMilmyroThCs KIMHU 13 31 3MiHHEME
ryokamm 11. Jlns HampaBieHHS TpyOW BCTaHOBJICHI
pomuku 10. Jlnsg TpuwBEAGHHS B pPyX MeXaHI3MY
BUKOPUCTOBYETHCS TATA 3, O AKOT KPITUTHCS ITiHOMHHIMA
kanat MIIC.

1. Bu3HaueHHs JiameTrpa A0JoTa

Hiamerp nomnota mpu OypiHHI M KOXHY 00camHy
KOJIOHY BH3HA4aeMO 3a (popMyIior:

D, =D, +A; (1)

don

ne D, — soBHimmHiii giamerp My¢TH KOIOHH 06CaIHUX

py6 [6];
A — BemM4MHA 3a30py MK My(}TOIO 1 CTIHKaMH
CBEpJIOBUHM [65].

D, =D, +A=451+45=496wy;

oon
npuiiMaeMo i KoHayKTop 490 MM;

D, =D, +A=361+35=386 mu;

oon
HpUIMaeMo i NpoMiXkHY KoJioHy 1 394 Mm

D, =D, +A=270+35=295my;

don

MPUMAEMO TIiJT TPOMIXKHY KOJIOHY 2 295MM

D, =D, +A=166+10=176mu

don

MPUIMAEMO TIiJT eKCIUTyaTaniiHy Kojony 171Mm

2. BusHaveHHS TOBXUHU OOBOXKHEHUX OypHIIBHHX
TpyO

Horxuny OBT npu OypinHi mig KoxHy o0caaHy
KOJIOHY BH3HA4a€EMO 3a (hOpMYIIOI0:

Jop.
Logr, =K -G/ qosr (1= )

2

ne K — xoedimieHT, skwidi BpaxoOBYE€ HAJIMIIOK Bard
KOJIOHH 00Ba)KHEHUX OYypHIBHHUX TPYO Hax

HaBaHTa)XCHHSIM Ha J0i1010; K =1,25;
G — 0ChOBE HaBaHTAXXEHHS Ha J0JIOTO [65];

qopr- Bara Im.n. oOBaXHEHMX OypHUIBHHX TPYO

[6];

nuromMa  Bara  OypoBOrO  pO3YMHY;

jﬁ.p. -
npuiiMaemo  j; = 1300 KI/M;
J, — muTOMa Bara Martepiamy TpyO; mpuitMaemo

J,, =7850 KT/M > ;

3. BusHaueHHs JOBXKUHU OYPHILHOTO iHCTPYMEHTY
[-ma cekmis OypwiIbHUX TpPYyO MiJa eKCIUTyaTamiiHy
KOJIOHY CKJIaaeThes 3 ¢ 114 MM i3 TOBIIMHOIO CTiHKH 10

MM rpymu  MinHocti K. Jlomyctuma  rauOuHa
BU3HaYaeThes 32 GopmyInoro:
O =L osr “dosr 0= s, 1 J)
don = ‘ +losr. » (3)

' (0= Js, 1 J.)

e q Inp. — Bara OypuiibHOT TpyOu [6];

1 . .
Q oon. — HOITYCTHUMI PO3TATYBAJIbH1 HABAHTAXKCHHS .

QI()()n = Q[,), /K, (4)

4. IIpu3HayeHHsI Ta KOMILUIEKTHICTH 00JIagHAHHSA
IlepecyBHuii meHTparop 6 (puc. 5S5) cCKIamaeTscs 3
[IEHTPATOpa 1 KaHATiB JJIS HATIPABJICHHS PYXy IIEHTPaTopa,
sIKi 3aKkpiruieHi Ha miaBicmi. TameBuit OJIOK MAXOMUTH IO
LEHTPATOPa, pO3TPyOOM BXOAWTH y HOTO BOPOHKY i pa3oM
3 LIEHTPATOPOM pyXaeThes Bropy. Jaii KojJoHa OypHITbHUX
TpyO Ha ITHEBMATHYHUX KIMHAX POTOpPA, a TAJICBHA OJIOK i3
LEHTPATOPOM pPYyXaeTbcs BHM3. CBiUKa BiATBUHYYETHCS,
LEHTpaTop yTpuMye 1 BepxHil kiHenp. [licms
BiArBUHYYBaHHs OypmibHOi cBiukn M3C 3axommoe 11 i
migiimac.

IIpu mpomy M3C BXOAUTH KIMHOM B PO3pi3 OTBOPY
LIEHTPaTOpa Ta BBOJUTH KyJIayKH i BUXOIUTH 31 CBIUKOIO 3
LIEHTpaTopa.

A |

7 3
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Puc. 5 — Llentpatop:
1 — xopmyc; 2, 3 — Kynauku; 4 — KPOHIUTEHH; 5 — BOPOHKAa;
6 — ryMOBI Kinblisi; 7 — KOHYCHI OTIOpH
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Puc. 6 — IligcBiyHuK

IlincBiuamk  (puc.  6)  TpHU3HAYEGHWUH IS
BCTAHOBJICHHSI HA HBOMY CBIYOK IPH MiAdOMi OypHIBHOTO
iHCcTpyMeHTy. KOHCTpykuisi mifcBiYHMKa 300pakeHa Ha
puc. 1.6. BiH cknamaeTbes 3 1BOX ONOP, Ha KOXKHIHM 3 SKUX
3MOHTOBaHHMU MaWJaHYUKH, sKi po3jiieHi Oopramu 3 Ha
cekmii. KoxxHa cekuist Mae npepusita 1, IO perysrorTh
MIOYEProBiCTh 3aIIOBHEHHS CeKLil cBiukamu. KpoHmrreitnn
4 HampaBIAIOTH PYX CBIYOK.

Mara3uH I8 CBIYOK BHUKOPHCTOBYETHCS IS
MATPAMAHHSA BEpXHIX KiHIIB cBidok. KoHCTpykmis
Marasuny 300pakeHa Ha puc. 7. B KOMIUIEKT BXOIATH ABa
MarasuHHW, SKi BCTaHOBJEHI Ha BeXi 37iBa i cmpaBa
BiTHOCHO CBEPIVIOBHHH, Y BUTJILII TpeOiHKH 3 TPYO.

Puc. 7 — Marasun 1y1s ¢cBi4OK

MexaHi3M 3MallyBaHHS CBIYOK CKJIAJA€ThCS 13
3MalryBaibHOT Kamepu 1, Oauka 2 mns MacTwia, ABOX
(hopCyHOK 5 Ui pO3NUIIOBAHHS MacTHia, qo3aropa 12,
MMHEBMOLIUTIHApPA 6 IS TepeMilleHHs] KaMepH i IyJbTa
KepyBaHHSI.

KinmpkicTs MacTHiIa, IO BHOPCKYETHCA B KaMepy,
perymoeTbest 6ontoMm 13. Y mo3aTtopa € 3nmBHA mpodka S,
yepes Ky 3IUBAETBCS  MACTHJIO TPH  PEMOHTI.
3MmamlyBanbHa ~ KaMepa — HiAHIMAETCA 10  YIOpy
amMopTH3atopa 4 B HINEIb 3aMKa CBIYKH 3a JIOTIOMOTOIO
MMHECBMATHUYHOTO mwiiHApa 6. IlodoxkeHHS KaMmepH
(ikcyeThes nmanplieM 8 B 0TBOpax KpoHLITEiHa 7.

Mexanizm migiiomy cBidok (MIIC) cknamaerscs 3
MMHCBMATAYHUX IWTHIPIB 1 MOABIHHOT Aii, MiHIMAIEHOTO
2 Ta PEryjoBalIbHOTO 5 KaHATy, JOMOMDKHOTO IIWIIIHApA
4, TOBITPONPOBOAIB 5 1 TWyJbTa YOpPaBIiHHA &.
ITimiiiManeaui KaHaT KPIMUATHCS bi (o) IITOKA
MMHEBMOIWITIHIPIB, a aApyruM Kinnem mo M3C. Ilig dgac
pyxy nopmHiB M3C ciryckaeTsest abo migHIMa€eThCs, a IBa
nHeBMotmtiHapa MIIC GJ0KyIOThCS Ha BUMIAAOK OOPHBY
MMHCBMATUYHUX IAHTIB.

5. ExcnepnMeHTa/ILHO-IPAKTHYHI 3acaau
BHOOPY TEXHOJIOTil Ta BU3BHAYCHHS CKJIAJ0BUX — ONMHC
MO/ICPHI30BaHOI KOHCTPYKIIi.

Meta MozepHi3alii TPUCTPOIO IS OOMEKCHHS
XOJy TaJeBOr0 OJOKYy — TiJBHUIICHHS HAMIHHOCTI i
Oe3mexu mparli IpH MigHoMi W CIyCKy TaleBOro OJIOKY
Ha HWOKJiN 1 BUMIi# epegadax OypoBoi e0iakm.

MonepHizoBaHHH TPHUCTPIA I OOMEXECHHS XOIY
TaNeBOro OJIOKYy OypoBOi YCTaHOBKH (pHC. 8) MIiCTHUTBH
matyuk | oOMexeHHs miniioMmy TajeBoro Oioka 2 Ha
HIKTI mepenadi yeGigku 3, aatdymk 4 OOMEKeHHS
migiioMy TajeBoro Oyioka 2 BHUIIOI mepenadi Jieoinku 3,
JATYUK 5 OOMEKEHHs CIyCKy TajeBoro OJOKy 2 Ha
HIWKYil mepenadi NeOimku 3, maTYuK 6 OOMEKCHHS
CIyCKy TajieBoro OJIOKy 2 Ha BHLIIH nepenadi jaedinku 3,
JIOJATKOBUN JaTYUK 7 OOMEXKEHHS CITyCKY TaJeBOro
610Ky 2, AKMi 3a0e3leuye MOXJINBICTh raJIbMyBaHHS JI0
IIBUAKOCTI Oe3aBapiifHOi MOCaIKM TajeBoro OJOKy Ha
CTIT poTOpa, JaTYMK &8 MIBHIKOCTI CITyCKYy TaJIeBOTO
Ostoka 2, matuuk 9 HwKYoi nmepenadi i qatauk 10 Bumoi
riepenadi OypoBoi nebinku 3.

Jataukm 1 i 4 BCTaHOBIEHI Yy BEpXHiM YacTHHI
OypoBoi BumkH 11 Ha pi3HUX BiICTaHSIX BiJ HEPYXOMOTO
Oomoky 12, sKki 3ayiexarh BiJ IHEPIIHHOTO MiAHOMY
TameBoro Onoka 2 mnpu ranpMyBaHHi. [lartumk 1
YCTaHOBJICHHH Onmkde 10 Hepyxomoro Omoky 12, Hix
aT4yuK 4.

Jatumku 5-7 BCTAaHOBICHI B HIDKHIN YacTHHI
OypoBoi Bumku 11 Ha pi3HUX BiACTaHAX Bia CTOIA
poTopa, II0 3a1eXaTh BiJl iIHEPIIHHOTO CITYCKY TaJeBOTO
OMoKy 2 TpW TaubMyBaHHI Ha pI3HHX IIBHIKOCTSIX
CITYCKY.

JlaTauk 5 BcTaHOBJIGHHH ONMOKUE IO CTOJIA pOTOpA,
HDK JaT4ukK 6, a JaTyuk 6 Ommkde, HDK OaT4uK 7.
Hatuuku 1, 4,5, 6,7, 8,9 1 10 nigxiroueHi go 6ioky 13
YIpaBJiHHSA TpUBOAOM OypoBoi nebinku 3 i ramsmom 14,
3 SIKMM 3'€THAaHUH OTOBiNTyBay 15.
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[Ipn upoMy natduku 2 i 4 BKIIOYEHI MapajieiabHO
BIAIIOBIHO 3 HaTYMKaMU 5 1 6 1 3'enHaHl 3 BIAIOBIAHUMHA
nmataukamu 9 1 10 HukYOi 1 BUIIol nepenay nediaku 3, a
JaTauk 8 3’emHaHWil 3 OnokoM 13 ympaBimiHHA Uepe3
JIOJATKOBUH NaTIYWK 7 OOMEXKEHHS IIBHAKOCTI CITyCKY
TajeBoro OJIOKy 2.

Y Omomi 13 kepyBaHHA BCTaHOBJIEHI peine 16
ynpaBliHHA 1 KHomka 17 3HATTA OnokyBaHHA. OnuH
BHUBiI OOMOTKM penie 16 3’€IHaHUN 3 OJHUM BHBOJIOM
po3MHuKarouoro KoHTakTy 18 kHomku 17, apyruii BuBiA
SKOTO 3'emHaHWid 3 O0O0'€MHAHMMH OJHHMH BUBOJAMH
3aMHUKAIOYUX KOHTAKTIB 19-23 BiAnoBiAHO AaTyukiB 1, 5,
4, 6 1 7 1 nepioro 3aMHMKaro4oro KoHrakry 24 peie 16.
Jpyri BUBOIU 3aMHUKAarOYUX KOHTAKTiB 19 i 20 maT4ukiB
115 3'enHani 3 OTHUM BUBOJOM 3aMHKAKOUOTO KOHTAKTY
25 matauka 9, ApyTi BUBOIW 3aMHKAIOYMX KOHTAKTIB 21 1
22 pmatumkiB 4 1 6 3'egqHa”Hi 3 OIHUM BHBOIOM
3aMHUKAl0Yoro KOHTakTy 26 partuuka 10, a apyruit
3aMHKAOYMil KOHTAKT 23 Jarduka 7 3'€¢qHaHWi 3 OIHUM
BHBOJIOM 3aMHKAIOY0T0 KOHTAKTy 27 maTduka 8.

OnvH BUBIA JPYyroro 3aMUKalOYOro KOHTAakKTy 28
pene 16 3'eqHaHuii 3 OOHUM BHBOJOM OIIOBimIyBada 15,
BUBOJI TPETHOTO 3aMHUKAOUOT0 KOHTAKTY 29 BKIIOUYCHI B
JIAHIIOT YIPABIiHHS TaJbMOM, a2 BUBOJU PO3MHKAIOUOTO
koHTakTy 30 pene 16 BKIIIOYEHI B JIAHLIOT YIPaBIiHHS
npuBonoM OypoBoi nebinku 3. Jpyri BUBOIM OOMOTKH
pene 16 i omosinryBaua 15 o0'eqHani i ciyxarb s
MiIKITIOYeHAS 0 JpKepena >KuBJeHHS. Jpyri BUBOIM
3aMHUKal0YMX KOHTAakTiB 25, 26. 27, 24, 28 pgaTuukis 9,
10, 8 i pene 16 ob'emHaHi W cayX)aTh JJIS TiIKIIOYCHHS
JI0 IHIIIOTO JPKEpesia KUBICHHS.

MopepHizoBaHUN TIPUCTPIN ST OOMEXEHHS XOIy
TaJIEBOr0 OJIOKY OYypOBOI YCTAaHOBKH MPAIFOE€ HACTYITHHM
YUHOM.

I[Ipn momaui Hampyrm Ha cxeMmy Osoka 13
yIpaBiiHHA pene 16 He BKIIOYAEThCS, Tak SK B HOTO
naHmrory kontakru 19, 20. 21. 22. 23 i 27 patywkis 1, 5.
4, 6, 7 1 8 3HaxX0#ATbCS B pO3IMKHYTOMY craHi. OTxe,
3aMKHYTHIH KOHTakT 30 penme 16, SKWi BKIIOYCHUHA B
JIAHIIOT YIIPABiHHS TPUBOAOM JIeOimKM 3, I03BOJISIE
BKITIOUUTH OypOBY JIeOiIKYy.

Jlnst mpoBeeHHST MiAHOMHUX orepariiii 1edinky 3
BKITIOUAIOTh Ha MiaioM TaneBoro 6imoky 2. ITpu migiiomi
TajeBoro OJioky 2 Ha HIWK4id nepenmaui neOinku 3
3aMHKAETHCS KOHTAKT 25 naTduka 9, miAroTOBIIOIOYH JI0
BKIIIOUEHHS penie 16.

I[Ipu nmocsrHEeHHI TaleBUM OJOKOM 2 TpaHUYHOI
BUCOTH MiJHOMY, BiNMOBINHOI BUININ mepenavi jie0iaku
3, 3aMHUKa€ThCI KOHTAKT 19 maTumka 1. BkirouaeTbest
pene 16, sxke po3mukae KOHTAkT 30 i 3aMHUKa€ KOHTaKTH
24, 28 i 29. Ilpu mpomy pene 16 caMOOIOKY€EThCS,
PO3PHUBAETHCS JIAHIIOT YIPABIIHHS MPUBOIOM JISOIAKH 3
1 BIH BIOKJIIOYAETBCS, BKIIOYAEThCA TadbMo 14 1
omoBimyBad 15, sAKWiA CHTHANI3Ye TIPO JOCATHEHHS
TaJeBUM OJIOKOM 2 TpaHWYHOI BUCOTH TiTHOMY.

3a paxyHOK BiAKIIOYCHHS 101Ky 3 1 nii ranpma 14
TasleBUHA OJIOK 2 3yITUHSETHCS.

Y pa3i, sKmo mgiHoM TajueBoro OJoky 2
NPOBOAWTHECS Ha BHINIH mepenadi nebinkn 3, TO

3aMHUKAEThCS KOHTAKT 6 martuymka 10, miArOTOBIIOIOYH IO
BKJIIOUEHHS petie 16.

[Micns MOCATHEHHS TaJeBUM OJIOKOM 2 TPaHHYHOT
BHCOTH IiJHOMY, BiAMOBITHOI BHIIiH mepemadi JieOiaku
3, 3amuKaeTbcs KOHTAakT 21 matumka 4. BxirodaeTscs
pere 16. Jlanmi mpucTpiil npaitoe Tak, SK 1 IpH miaiomi
TaJeBoro 0JOKY 2 Ha HIDKUIK nepenaydi nedinku 3.

Jlnst  cmycky TameBoro Onoky 2 HEOOXimHO
HaTUCHYTH Ha KHONKY 17 i BkimounTtu nebigky 3 Ha
cmyck TaneBoro Onoky 2. Ilpu 1[bOMy pPO3MHKAETHCS
KOHTakT 18 kxHomkm 17, BimkmodaeThcs pene 16, ske
po3mukae cBOi KoHTakTH 24, 28, 29 i 3amuKae CBiit
KoHTakT 30.

Slkmo cmyck TaneBoro OJOKY 2 TPOBOIMTHCS Ha
HIWKYiM mepenavi neOigku 3, TOOTO MpH 3aMKHYTOMY
KOHTaKTi 25 aatyuka 9, To MiCJIs MPOXOHKEHHS TaJCBUM
OJIOKOM 2 TIOJIO)KCHHSI KOHTPOJHLOBAHOTO TATIUKOM 1,
BIJIITyCKAaIOTh KHOTIKY 17.

VY BuUmagky CIyCKy TajeBoro Oioka 2 Ha BHIIIA
niepenadi Jie6iaku 3, ToOTO MpU 3aMKHYTOMY KOHTAKTi 26
matauka 10, kHOmKy 17  BIAMYCKAWOTH  MICHA
MPOXO/XKCHHS TAJICBUM OJIOKOM 2 TIOJOXCHHS, SIKE
KOHTpoNtoeTbesl aatdyukoM 4. Kourtakt 18 kHomku 7
3aMHUKAETHCS, TOTYIOUH pesie 16 10 BKIIFOYCHHS.

[lpu pocsArHEHHI TaleBUM OJIOKOM 2 HHIXKHBOT
TpaHWIli CIYCKYy, BIINOBITHIA MIBHIKOCTI CITycKa Ha
HWOKYid abo BHIIiH mepenadi neGimku 3, 3aMUKAETHCS
260 xoHTakT 20 matymka 5 abo KOHTakT 22 maTymMka O.
Bxirowaersest pene 16.

4]
.
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Puc.8 — MogepHizoBanuii TPHCTPIH s
oOMeXeHHSI XOJy TajeBoro OJioky OypoBoi
YCTaHOBKH:
a — TPUHLUIOBA CXeMa MpPUCTPOl IS

00OMeKEeHHS X0y TaJleBoro OJIOKy 1 OypoBa BHILIKa;
0 — eJEKTPUYHA CXeMa PUCTPOIO:
1, 4 — ojarumku OOMEXCHHSA MiTHOMY
TaJeBoOro OJIOKY;
2 — tayeBwuii 6510k; 3 — OypoBa jebinka;

5, 6, 7 — nardyuku OOMEKEHHS CITyCKY
TaJeBoOro OJIOKY;

8 — JaT4MK IMBHIKOCTI CIYCKY TajeBOTO
0JIOKY;

9, 10 — nmaTymku HIKYOI 1 BHIIOI mepenadi
OypoBoi J1e0i K,

11 — GypoBa BuILIKa;

12 — kpoHOTIOK;

13 — 6ok ympaBiiHHS;

14 — rameMo OypoBoi JIeOiaKY;

15 — onoBimryBaw;

16 —pene; 17 — kHOTIKA;

18, 30 — po3MuKarO9i KOHTAKTH;

19-29 — 3aMuKao4i KOHTaKTH

Jani pobora cxemu aHanoriyHa poOOTI IHpH
migiiomi TaneBoro Onoky 2. BkmoueHuil omosimryBau
CUTHAJI3Y€E MPO JOCITHCHHS TaJICBUM OJIOKOM HIDKHBOT
MEXI CITyCKY.

V pasi, K0 MIBUAKICT CIIYCKY TaJICBOTO OJIOKY 2
MEPEBUIINUTh AOMYCTUMY (HANPUKIAL, MPH aBapiitHOMY
BIJIKJTFOYEHH] IPUBOY JIEO1IKH), 3aMKHETHCSI KOHTAKT 27
JlaT4rKa 8 MBUAKOCTI, TOTYIOUH peie 16 10 BKIIOUCHHS.
Ilicass poCsATHEHHST TajJeBHUM OJOKOM IIOJIOXKEHHS, SKE
KOHTPOJIOETHCS AATYUKOM 7, 3aMKHETbCS KOHTaKT 23
natamka 7. Bkmoyaetbes pene 16.

Jamni mpuctpiii mpaitoe Tak caMo, sIK 1 TIpU CITyCKY
TaJICBOTO OJIOKY 3 IOMYCTHMOIO MIBUAKICTIO.

JUis  TmOBTOPHOTO  MiAHOMY  TalieBOrO  OJIOKY
HEOOXiTHO HATUCHYTH KHOMKY 17 1 BKIIOYUTH TPUBOJ
OypoBoi J1e0iTKH Ha TiTHOM TaJIeBOTO OJIOKY.

Ha texHOnorivHOMY piBHI BHpPINIYIOTHCS THTAHHS
MOB’sI3aHI 3 OpraHi3alli€l0 TEXHOJOTIYHUX 3B’S3KiB B
paMKax  MIANPUEMCTBA, 1[I0  JO3BOJSIE  3HU3UTH
c00iBapTiCTh, JKBiMyBaTH MPOOJIEMHI 3amadi MporeciB
Ta OONAJHAHH]., B KIHIICBOMY BHUIAJKy € OCHOBOIO
BIZATBOPEHHS BHYTPILIIHIX PE3EPBIB.

BucHOBKM Ta  NepCHeKTHBH  MOJAJBIIOIO
PO3BUTKY  iepapxii  KOMILUIEKCHHX  CKJIAQ0BHX
IHHOBANIHHOTO AOCTiIZKeHHS.

IIpoBenenuit pO3paxyHOK Ta BUOpaHUit

TEXHOJIOTIYHHA KOMIUIEKC HJisi OypiHHS CBEpIJIOBUHHU
rmbuHOI 5650 M MOXyTh OyTH 3acTOCOBaHi IpH
MojepHi3alii KapOOHAaTHWX KoJiekTopiB. Ha ocHoOBI
aHamizy KOMIUIGKCY MEXaHi3MiB [uId MexaHizalii i
YaCTKOBOT aBTOMaTH3aLii CITyCKO-TIi TiiMaTbHUX
ormeparii  mpu  OypinHi  cBepmnoBun  ACII-3M4
BCTAHOBJICHI TMEpEBarM TaKWX CHCTEM TOPIBHSIHO 3
YCTaHOBKAaMH, SIKi HE OCHAIICHI KOMILICKCOM MEXaHi3MiB
ACII-3M4. OgHak HEoOXiTHO BiMITHTH, IO B MPOIECi
eKCIlTyaTalii He 3a0e3neuyeThesl HaiiHICTh Ta Oe3nexa
npari npy migiomi i cirycky TaneBoro 0JI0Ky Ha HHXKYiH
1 HaWBHIIiN mepemadax OypoBoi NeOimkw. YCyHEHHIO
BHUSBIICHUX HENOJNIKIB Ta pO3poO0Il pPO3paxyHKOBUX
METOJIIB OIIIHKU SIKOCTi CITyCKO-TIIAHOMHOTO KOMIIJIEKCY
OypOBHX yCTaHOBOK MPHCBSIUYEHI HACTYITHI pOOOTH.

Pesynpratu  wiel pobOTH € AyKe BaXKIMBUMU Ta
HEOOXITHMMHM Ul TMOJAJBIINX IHHOBAILUMHUX IOCHIiIKEHb Ta
aHamizy BUAOOYTKY cBepMioBuH. [lpukimaau 3 aHamizy
CKCIEPUMCHTAJIIbHUX MOIIeJIeﬁ IIOCJIiZ[)KeHH}I na60paT0pHHx
BI/IHpO6yBaHL HOBHX KHCJIOTHHUX KOMIIOHEHTIB JUIsL
KapOOHATHOTO KOJIEKTOpa MOXYTh OyTH 3acTOCOBaHi y
HaBuaHHI cTyneHTiB 3a OI1 Ximiuna imkeHepis.

JocmipkeHHs oreparii, 3 BHU3HAYCHHS
CHHEPTeTUYHUX CKJIAJOBHX TEXHOJOTII BUIOOYBaHHS
nepeadavaloTh BUKOPUCTAHHS MAaTEMaTHYHHX MOJCICH,
iX aHami3 Ta aNrOpPUTMIYHI METOAM 3 ONTHMi3amii
iHHOBaliitHuX cucteM. lle mO3BoNILE opraHizamisM Ta
MiATPUEMCTBAM MIABUIMUTH €(QEKTHBHICTH IX POOOTH,
3MCHIINTH BUTPAaTH Ha OAWHUINIO TPOAYKII Ta
MOKPAITUTH SAKICTh TMOCHYyr abo TPOAYKIii. 3aBIiIKH
MOCTIHHOMY PO3BUTKY KOMM'IOTEPHHUX TEXHOJIOTIH Ta
aJrOpUTMIB, METONW ONTHMI3aIlii Ta JJOCIIKCHHS
ormepamnii MIPOAOBXKYIOTh BIIOCKOHATIOBATHCS,
BIIKPUBAlOYM HOBI MOMXJIMBOCTI Uil  €(QEKTUBHOTO
YIpPAaBIiHHS 1 NPUAHATTA pitteHs. [1-17].

Ipencrapneni MO>KJIMBOCTI KOMILICKCHOTO
IHHOBAIIHOTO JIOCIPKCHHS MOXYTh OyTH 3aCTOCOBaHi

JUIL  pI3HOBUIIB Traily3ed cy4dacHOi imkeHepii 3
ypaxyBaHHSAM  DPO3BUTKY  IISUIBHOCTI ~ T'POMaJICHKOI
opramizamii  «YKpaiHChka acoriamiss XiMigHOi Ta
XapyoBoi imXeHepii» (MpeacTaBHUALTBO Ha Kadempi
ITITIA HTY «XIIl») — Tomyk Ta HayKOBE

OOTpYHTYBaHHS palliOHAIBHUX TapaMeTpiB TPOIECiB
XiMigHOI iHxkeHepii [18-36].
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V. A. BOYKO, V. M. SAVYK, S. 1. BUKHKALO, O. O. AHEICHEVA

DESIGNING EQUIPMENT FOR SYNERGETIC CHEMICAL ENGINEERING PROCESSES
ACCORDING TO DRILLING RIG MODERNIZATION RESEARCH MODELS

In the materials of the article, examples of calculations and selection of a technological complex for drilling a well
with a depth of 5650 m are considered, a complex of mechanization and partial automation of lowering and lifting
operations during well drilling is analyzed, the advantages of such systems are established compared to installations
that are not equipped with a complex of ASP mechanisms. The justification of the feasibility and economic efficiency
of the introduction of the proposed technical solutions for the development of a device for limiting the movement of
the melting unit of the drilling rig was carried out, its principle and electrical diagrams were proposed, the technical
feasibility was substantiated, and the economic effect of the implementation of the developed design of the device for
limiting the movement of the melting unit was calculated. The components of the developed methodology for
calculating energy costs and machine time costs during SPO by lifting complexes are presented, an assessment of the
perfection of lifting complexes of drilling rigs with different drives in terms of machine time costs of lifting a drill
string for a well drilling cycle, an assessment of the perfection of lifting complexes of drilling rigs with different
drives in terms of energy consumption rise of the drill string during the well drilling cycle. The materials of the article
consider examples the calculation and the chosen technological complex for wells drilling with the depth of 5650 m,
analyses the complex of mechanisms to mechanise and partially automate lowering-lifting operations while wells
drilling and establishes advantages of such systems, comparing to the sets not equipped with the complex of
mechanisms ALL.

Keywords: technological complex of drilling, calculations and technical solutions, technical feasibility, methods,
research.
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O. B. EOIMOB, I1. B. TIDIIINIb, B. /1. KABEPI[EB

THHOBAIIWHI PIIIEHHSA [IOJA0 YIOCKOHAJEHHA ICHYIOUOT' O TEINIOOBEMIHHOT O
OBJAJTHAHHS METAJYPTTHHAX MIANPUEMCTB

Po3risiHyTI IMTaHHA IOJO BiIMOBJIEHHS BiJ BUKOPHUCTaHHS HNPHPOAHOTO ra3y Y TEXHOJOTIYHOMY IIPOIECi MiJirpiBy HOBITPS B
HOBITpOHArpiBayax JJOMEHHHX Ieuel (Kaymepax) MeTalTyprilHMX MiANPUEMCTB. 3ampolOHOBAHO IHHOBALifiHE pIlICHHS —
TEXHOJIOTIYHA CXeMa 3 3aCTOCYBAaHHSM TEIUIOBOTO FeHepaTopa IUlsl MiAirpiBy IMMOBHUX ra3iB i yAOCKOHAJICHHsS CHCTEMH yTHITi3allii
X TEMJIOTH 3 METOIO IMiJBUIICHHS TEMIIepaTyp MOBITPs Ta ra3y Ha BXofi y moBitpoHarpiBay g0 150-200 °C. Pesynprati mokasai,
mo 1l 3acTocyBaHHs 3a0e3MeYTh MIJBUIICHHS CEpeAHbOi Temmeparypu miairpiBy aytrs Ha 60-110°C 06e3 BHKOpHCTaHHS
MIPUPOJTHOTO Ta3y, MOXe 30LIbIIyBaTHCS TPUBATICTH EKCIUTyaTamil TEIIOOOMIHHWKIB He MeHme HiX Ha 10 pokiB, a Takox
MOKPAIIYIOThCSl TEXHIKO-€KOHOMIUHI IIOKa3HUKH JOMEHHOTO IIpOLeCy. 3alpollOHOBAHi IiHHOBaWiiiHI pIMICHHS ITO3BOJISTH:
BIZIMOBUTHCSI BiJi BUKOPUCTaHHS IIPUPOJHOTO ra3y Ha MOBITpOHArpiBavax; 3a0e3MeUnTH eKOHOMIIO KOKCY 10 14 KT/T; HMiIBHIIUTH
cepeHIo TeMIiepaTypy mairpiBy ayrrs Ha 110 °C; cTaGiibHO i JOBroCTPOKOBO 3a0€3MEUUTH HEOOXiTHI TEMIIepaTypy HarpiBaHHS
HOBiTps. BHKOpHCTaHHS JaHMX TEXHIYHUX PIIICHb JO3BOJUTH 30UIBIIMTH BUPOOHMITBO YaBYHY Ta CKOPOTUTH BHUTpATH
HPUPOJHBOTO Tra3y Ha MiABUIIEHHS TEMIEpaTypu Trapsdoro AyTTsA. B mepcrekTHBi aHaJoriuHi CXeMH MOXJIMBO Oyne

BHKOPHCTOBYBATH B CHCTEMI MiATOTOBKHM MAIMBa TSl MyJAbTUNAIMBHUX KOTEIBHUX arperaTiB MeTaIypriffHuX ITiAMpHEMCTB.
KirouoBi ciioBa: BUKOPHUCTaHHSI NPHPOJHOTO rasy, MiJIirpiB MOBITPs, MOBITPOHArpiBadYi JOMEHHUX I€4ei, MeTanypriiHe

HiI[HpI/I€MCTBO, TEXHOJIOTYHA CcXema, TETUIOBUN TeHepaTop.

Beryn

[lixBumieHHss  eHeproe()eKTUBHOCTI  JOMEHHOTO
BUPOOHHWIITBA TPU3BOAMUTH IO 3HWKECHHS CO0IBapTOCTI
BUPOOHUIITBA YaBYHY Ta i ABUIICHHS
KOHKYPEHTOCIIPOMOXKHOCTI ~ TOTOBOI ~ MeTalypriiHO1
MPOIYKIIil, a TaKOX CHpHse K Oe3MmocepenHbo, Tak i
OTIOCEPEIKOBAHO 3MEHIIEHHIO INKiJINBUX BHKHIIB B
atMocdepy. 3a3BUUaid, HANPHWKIA, I1i MMATAHHSI MOXHA
BHPINIYBaTH 3aBIIKH:

®  VIOCKOHAJICHHIO CHUCTEMHM IiIITPiBy TUMOBUX
rasiB, 10 WIYTh HA MOBITPOHArpiBauM JOMEHHUX TIeuei
(xaynepiB);

®  CKOPOYCHHS BHUTPAaTH MPHPOTHBOTO raszy Ha
IiIBUILICHHS TEMIIEpaTypH rapssaoro ayTts [1].

MeTta poGotu

Meroro naHOl CTAaTTi € NPEACTaBICHHS 3aco0iB
IIOAO0 3HIKCHHS YACTUHH BUKOPHCTaHHS MPHPOIHOTO
rasy Ta TiABHIIEHHS €(EKTUBHOCTI TMPOIECy MiTirpiBy
MOBITPS B  TOBITpOHArpiBadyax JOMEHHUX  Iedei
(kaymepax) 'y BUIJSAAI  TPUHIMIIOBOT  CXeMH 3
3aCTOCYBaHHIM TEIJIOBOTO T'eHepaTropa Ui MiTirpiBy
JIMMOBHX Ta3iB 1 YIOCKOHAJIECHHS CUCTEMH YTHIIi3allii ix
TEIUIOTH, KA JO3BOJISIE HATPIBATH MOBITPS CHAJICHHS Ta
JIOMEHHOTO Ta3y [0 3aJaHUX TeMIepaTyp.

BukJaneHHs1 0CHOBHOI0 MaTepiary

[MuTaHHAM MIOAO 3MEHIICHHS, a B TOAANBIIOMY
BIIMOBJICHHS Bi/Jl BUKOPHUCTAHHS IPUPOJHOTO Ta3y y
TEXHOJIOTIYHOMY TIPOIECY MiJITpiBy  TMOBITPS B
MOBITpOHArpiBayax JIOMEHHHX nedei(kaymnepax)
METATYPTiiHUX TIIIPUEMCTB, TPUAUIIETHCS BEJIHKA
yBara [l — 7].

IcHyt04M cucTemMu 3a0e3MedyroTh HiIrpiB MOBITPA 1
ra3oBOro najuuBa, sIK mpasuiao a0 Temmeparyp 50°C Ta
90°C 3a paxyHOK YTHJIi3aIlil TEIIOTH TUMOBUX Ta3iB.
Taki 3HayeHHS TeMmeparyp IMAIrpiBy KOMIIOHEHTIB
TOPiHHS CBiYaThb NPO HHU3BKY €(QEKTUBHICTH POOOTH
CHUCTEMU YTHUIIi3allii TETIOTH, B TOMY YHCII B HACIIIOK
HE3aJI0BUTBHOTO CTaHY TETUIOOOMIHHHUKIB.

Jns  JDOCATHEHHS  MaKCHUMAJbHOTO  3HAUYCHHS
TeMIepaTypu CTIATIOBAHHS iz KYIOJIOM
nosiTpoHarpisaga 1350 °C, BHKOPHCTOBYIOTH CYMiII
JIOMEHHOT'O Ta3y 3 IPUPOIHNAM I'a30M.

[Mpouec HarpiBaHHS IOMEHHOTO OYTTS MHOTpeOye
0COOJIMBOTO MiIXOAy IMOJO BHUPINICHHS MPOOJIeM Bif
MPOEKTYBaHHS TOBITPOHArpiBaviB 10 iX eKCIDTyaTallii.
I[Ipu BHOCKOHAJICHHI PEXHWMIB CITAIIOBAHHS IajHBa
HEOOXiTHO pO3MIAAaTH THUTAHHA K BUBUIBHEHHS
MIPUPOJHOTO Ta3zy, TaK 1 MiABHUIIEHHS CTIMKOCTI KIaJKH
Ta 3HIKEHHSI IIKIIUIMBUX BUKUZIB Yy HAaBKOJHIIHE
cepenoBuIe. 30UbIIEHHS KaMIMaHIl MOBITpOHArpiBaviB
MPU3BOJNTH HE TIIBKHM IO 3MEHIICHHS iHBECTHIIIH, ale i
JI0 €KOHOMIT KOKCY, OCKIJIbKH P NeperdacHiil 3ymuHIi
Ha PEeMOHT ojHoro 3 4-X IOBiTpOHArpiBayiB
CIOCTEPIraeThCsl 3HIKECHHS TeMIiepaTypu 1yTTs Ha 50 °C
— 80 °C, mo mnpu3BOAWUTH IO 3OUIBIICHHS MUTOMOT
BHTpaTH KOKCy Ha 8 — 10 Kr/T.

Bimomo, mo mig 3a0e3medeHHS HEOOXITHHUX
TEeMIIepaTyp 1300-1350 °C b KYITOJIOM
MoBiTpoHarpiBaya Ttpeba 30aradyBaTd ITOMEHHHM Ta3
npupogauM BinmoimHo Ha 4,0 Ta 5,37 %, a MOBITPA
ropinHs kucHeM — 110 29,4 ta 32,3 %.

Cruin 3a3HauMTH, MO TNpH 30aradeHHi MOBITPA
TOpPIHHA KHUCHEM 3MCHINYEThCS TMUTOMHUH  BHXIiJ
MIPOJXYKTiB ropinns [ 1-4].

Jlyist 30epekeHHsT THX K€ HapaMeTpiB TEII000MiHy
B HAcaJlli OBITPOHATPiBadYiB HECOOXITHO MIATPUMYBATH
Ti K 3arajgbHi BUTPAaTH AWMOBHX Ta3iB, K TpH
30aradeHHi JOMEHHOTO Ta3y MNPHUPOJHHUM, TaK i IPH
30aradeHHi OBITPsI TOPIHHS KUCHEM:

A _ 1,0,
VﬂiV"] (1)
abo
B1'U§z:Bz'ng 2)
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ac Bl Ta B2 — BUTpAaTU AOMCHHOI'O Tra3zy IIpUu

30arayeHHi JOMEHHOTO Tra3y TPUPOJHUM Ta MpHU

30aradyeHHi  MOBITpS TOpiHHA  KHMCHEM, M’/TOf;
Ae Uge Oz . . . .

Ly Ta L; — BIINOBIIHO TNMTOMMHA BHXiJ

MIPOIYKTIB TOPIHHSA MPH aTMOCHEPHOTO TMOBITPS Ta
HOBITPs 30aTa4EHOT0 KHCHEM, M>/M°.

TakyuM 4YHHOM BHTpPAaTH JOMEHHOTO Ta3zy IMpu
30aradeHHi OBITPS KUCHEM OYIyTh:

e
B]'Uﬂ

0,
V1

B.=

Jlnst 3abesneuends temmneparypu ayTtsa 1150 °C —
1250 °C piBeHb TEIUIOTH 3TOPSHHS JOMEHHOTO Ta3y, SK
BXE 3a3HAaYaJIOCh, € HEJOCTATHIM, TOMY HOTo 3a3BHyait
30aradyloTh TNPUPOAHUM Ta30M Yy KUIBKOCTI, MIO
Bigmosigae 15 — 20 mun. M3 Ha pik Ay JOMEHHOI medi
obcsrom 1513 ™. YV Toifi ke wac Temiora
BiNIPallbOBaHUX Ta3iB HE BHUKOPHCTOBYETHCS, IO
MIPU3BOINTH JI0 TIEPEBUTPATH TTAJIHBA.

Bimomo, mo kamiTajbHi BUTpPaTH Ha 3017bIICHHS
eHeproeeKTUBHOCTI y 3 — 4 pa3u MEHII 3a BUTpaTH Ha
BHPOOHHUIITBO  €HEpProHociiB. Tomy  3aomIaKeHHS
eHepropecypciB s YKpaiHM €  TPIOPUTETHUM
HaIpsIMOM, OJTHUM 13 BaXIJIUBHUX (PAKTOPIB 3a0e3MeUeHH
KOHKYPEHTOCIIPOMOXKHOCTI ~ NPOAYKLii Ha CBITOBOMY
PUHKY.

ExoHOMIisI eHepreTHYHMX 1 MaTepialbHUX PecypciB
3abe3nedye sSK CEKOHOMIYHMHM edekT, a W MoKpalrye
€KOJIOTIYHy 0OCTaHOBKY NMPOMHUCIIOBHX 30H. 3MEHIICHHS
BUTPaTH TalliBa TNPOMOPLIHHO 3HIKYE  BUKUIH
IIKiIJTMBUX PEYOBHH, CIIOKMBAHHS KHCHIO 1 BHUAIICHHA
TEIUIOTH B HABKOJIMIIHE cepenoBumie. llpum mpoMy
MOKPAIYEThCS ~ €KOJIOTIYHA ~ CHTyamisl y  MICIAX
BHAOOYTKYy TaJWBa, CHPOBMHHM, a TakoX Ha
BOTHETPUBKHX 3aBojaax [3 —7].

Temmeparypa IyTTsI, IO HATPIBAETHCSI, HA BUXOI 3
NOBITpOHArpiBaya 3MiHHA: Ha [OYaTKy Hepioay
OXOJIOJKCHHST HACAJKH BOHA MaKCHMAJbHA 1 MPAKTUYHO
JIOPIBHIOE TEMIIEPATypi MPOAYKTIB 3TOPSIHHS Ha BXOJI B
HacajaKy, a IMOTIM 3MEHINYEThCS 1 B KIiHII HarpiBaHHsS
BOHa 3HMXKYyeThes Ha 150 °C —200 °C.

JIst MATPUMKY TIOCTIHHOT TeMIiepaTypu AyTTs, 110
HaAXOOUTH JO JOMEHHY IIi4, BHKOPHUCTOBYIOTH
aBTOMaTHYHy  CHCTEMY, B  SKii  3aCTOCOBYIOTBH
MiAMIOTYBaHHS YaCTHHH XOJOTHOTO IYTTS JO Tapsdoro.
Burtpara nyTTs, M0 NMPOXOAUTH Yepe3 HAcaIKy, 3MiHHUH
1 BIH pEryJioeThCS 3a JIONMOMOTOI0 3MIlTyBaJILHOTO
KJIallaHa, KW YacTUHA IYTTS BiJ 3arajibHOi BUTpATH
MPOIYCKa€e, MUHAOYHU HACANIKY, 1 MAMIIIYE O Tapsyoro
IyTTs, 3HIKYIOUM THM CaMHM HOTO TEMIIEpaTypy o
3aJaHOTO piBHA. JlaTYMKOM CIIy)KUTh TepMoIapa,
BCTaHOBJICHA Y TIOBITPOMPOBOJI Tapsuoro AyTTs. Taxuii
CIOCI0 pEryNIOBaHHSA TEMIIEPATypd Tapsdoro AyTTs
Hee(heKTHUBHUM, OCKiJIbKH roro TeMIlepaTypa
CcTabUTI3y€eThCS HA PiBHI MiHIMAJIBHOTO 3HAYCHHS, SKE
Mae MicCIle HalPHUKIHIlI AYTHOBOTO MEPioy.

3a HasBHOCTI YOTHPHOX HOBITPOHArpiBadiB y OJomi
meyi Juisi crabumizamii TemmepaTypu Trapsaoro JyTTs
MOXXHA BUKOPHCTOBYBATH IIOIIAPHO-IIAPAICIbHUN PEXUM
poboTH TOBiTpOHArpiBaviB. Y IOMY BUNAAKY Ha AYTTi
3HAaXOIATBCSA [IBa amapaTd Ta iX TPHUBAIICTD AYTTA
3MminieHa Ha miBnepioxy. Tomy mpu 3MinryBaHHI JBOX
OUTBII 1 MEHII HATpiTHX TOTOKIB IyTTA BigOyBaeThbCs
cTabimizaisi TeMIIepaTypy 3arajJbHOi BUTPATH TyTTS.
3abe3neueHHs]  MOMApHO-TAPATICTBLHOTO  PEKUMY
poOOTH TOBITPOHArpiBauiB BUKJIMKAE MEBHI TPYAHOLI,
IHKOJIM K HEMOXIMBO Horo 3mificHuTH. Lle moB’s3aHo 3
TUM, W0 HEOOXIAHO CHAITFOBATH 30UIBIICHY KiJBKICTH
razy (mpubiamzno B 1,5 pasum), mepenbauutu 3axojM,
NOB’si3aHi 31 30UIBIICHHSIM THCKY Ta3zy Ta TIOBITpS
ropinast mnepex nansHukoM (y 2,0 2,5 pasn),
BCTAHOBUTH KJIATIAHU 11 aBTOMATHYHOTO PETYIIOBAHHS
BUTPATH XOJOIHOTO TYTTS Y KOKHOTO MOBITpOHArpiBaya.
TpuBasicTs TEpioAy AYTTS MPH IOCTITIOBHOMY
pexuMi poOOTH MOBITPOHATPiBaUiB CTAHOBHUTD
To=(mn-1)-T

H >
a TIPH MOTIAPHO-TIAPATICIIEHOMY —
T=Thu ,

e 71— KUTBKICTh TOBITPOHArpPiBaYiB B OJIOII mmedi;

T, — TpUBAICTh NEpPioay HarpiBaHHSL.

TToBiTpoHarpiBadi OMaIOIOTh TOMEHHHM Ta30M, a
KOJIM HOTO TeIuloTa 3TOpsiHHSA He 3abesnedye 3aJaHy
TEMIIEpaTypy TMiJ KyIoJoM, TO HOTo 30aravyroTh
npupogHuM rtazoMm (2,5 % 4,5 % 00.) abo x
MiAIrpiBatOTh JOMEHHHN ra3 1 BEHTHIATOPHE MOBITPS [3—
71.

[ligBumieHHs SKOCTI Ta  EHEProc(PeKTHBHOCTI
JIOMEHHOTO BUPOOHUIITBA MOYKHA BUPINIYyBAaTH 3aBISIKH:

® YIOCKOHAJCHHIO CHCTEMH IIiJIrpiBy IUMOBHUX
rasiB, 1[0 WIYTh HA MOBITPOHArpiBauM JOMEHHHUX Tieuei
(xaymepiB);

® [IiBHUIICHHS TEMIIEPATypPH rapsdoro AyTTs;

® CKOpPOYCHHS BUTPATH IIPUPOTHHOTO Ta3y.

[IpomonyeTscst TexHoNoTiyHAa cxema (puc 1) 3
3aCTOCYBaHHIM MaJbHUAKA JJIS MiIITPiBy TUMOBHUX Ta3iB i
YIOCKOHAJICHHS CUCTEMU YTHIIi3aMii X TEIIOTH 3 METOO
MiBUILCHHSI TEMIlepaTyp IOBITpS Ta Ta3y Ha BXix y
HOBITPOIIAIrPIBHUK  (Kaylep) A0 TeMIeparypu y
nmianasoni 150-200 °C.

Ha npunmumosiii cxemi npexacrtasieno (puc. 1)
3aCTOCYBaHHs TeIuloreHepaTtopa 12 Uil MigIrpiBy
JIMMOBHX Ta3iB 1 YAOCKOHAJIECHHS CUCTEMH YTHIIi3allii ix
TEIUIOTH, KA JO3BOJISIE HATPIBATH TIOBITPS CIAJICHHS Ta
JIOMEHHOTO Ta3y 10 3aJaHuX TeMIepaTyp.

TecTtyBanbHI BUITPOOYBAHHS TAKOI CXEMH TIOKA3aIIH,
110 ii BUKOPUCTAHHS 3a0€311eYUTh:

1) IligBuiueHHs cepeaHBOi TEMIepaTypy MimirpiBy
nytTs Ha 60-110°C 6e3 BUKOpPHUCTaHHS MPUPOIHOTO rasy;
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2)  30UIbIIEHHS  TPHUBANOCTI  EKCIUTyaTamii 3) IlokparieHHsI TEXHIKO-€KOHOMIYHHUX MOKa3HUKIB

TEIUTOOOMIHHUKIB HE MEHIIIe Hixk Ha 10 pokiB; JIOMEHHOT'O TIPOIIECy.

Armocdepue A7 Jlumosa cymim

MOBITPA 27
19 18 ]{" [MosiTps Ms 28
[
20 13 22
21-
13 ‘J‘b
14~ \ 12 30
["a3 1 ~29
26
Jum =

Jlum 3 nekaxa
NoBI :'pnllm'pimuliﬂ Jlo AMMOBOTro Nexaka

NoBITpOHArpiBavin

-+

Puc. 1. [Ipunmmnosa cxema migirpiBy JMMOBHX Ta3iB Ta HOBITPS:
1 — noBiTpoHarpisay; 2 — MTyIep moaadi NOBITPs; 3 — MTyIep MoJavi JOMEHHOT o rasy; 4 — popkamepa;
5 —Hacajka; 6 — TUMOBI MTyHEepH; 7 — IMMOBHH Niexkak; 8 — mumap; 9, 10 — Bigciuni mmbepwy;
11 — npocenpHuit knanax; 12 — TeroreHeparop (miaronka); 13 — mrymep noxadi MOBITPS;
14 — wtyep nogadi JoMeHHOTro rasy; 15 — 3minryBad; 16 — kucuemip; 17 — TpyOOIIpOBig JUMOBOT CyMilii
18 — mporecop; 19 — Bukonyrounii Mexanizm; 20 — rpocenbHuil Kinanad; 21 — HOBITPSHUIA TEINIOOOMIHHUK;
22 —ra30BHii TEINIO0OMIHHUK; 23 — TepMomnapa; 24 — npouecop; 25 — BUKOHYIOUHH MeXaHi3M;

26 — npocenbHui Kinana#; 27 — 00BiIHUIA AUMONPOBI; 28 — IpOCcenbHUI KiamaH;

29 — nONOMIXHHUH TTOBITPOIIPOBIL

Tabmunsg 1. TexHiko-eKOHOMIYHI TIOKa3HUKH POOOTH TEXHOJIOTIYHOT CXeMH — iCHYIOUHH CTaH

[Toka3HukH Jlito 3uma
ITanuBo I11C Ar
Temneparypa nigirpiy namsa, °C 90 90
Temnepatypa nigirpiy nosirps, °C 50 50
TeMnepatypa mij KynojaoM nopitpomnigirpisaukis, °C 1290 1240
Cepenns temneparypa ayrrs, °C 1150-1160 1100-1110
Burparu nanusa Ha 6JI0K MOBITPOIIIirpiBHUKIB, M>/TOJL AI-90 000 III"-850 AI-90 000

Tabmung 2. TexHiko-eKOHOMIYHI TIOKa3HUKH POOOTH TEXHOJIOTIYHOT CXeMH — MPOEKTHI pillleHHs

INoxa3Huku Butpara JII' Ha TeryioreHeparop, M>/roj
2350 5000 8000

IManuso Ar Ar Ar
Temnepatypa nigirpipy nanusa, °C 150 180 215
Temneparypa niairpiy nosirps, °C 150 180 215
Temmneparypa miji KyIoJoM nosirponigirpisaukis, °C 1300 1325 1350
Cepenns temneparypa ayrrs, °C 1160-1170 1180-1190 1210-1220
Burparu nanusa Ha 6JI0K IOBITPONIAirPiBHUKIB, M>/ToJ1 JI-90 000 JI-90 000 JI-90 000
Temneparypa IMMOBHX ra3iB Ha BUXOJi 3 Temoreneparopa, °C 1209
Temmneparypa IMMOBOI cyMili Ha BX0Ji B TeriooOminauky, °C 260 290 330
BuTpara noBiTps Ha TEIWIOreHepaTop, M>/Toj 1500 3200 5150
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YactuHa JOMEHHOTO Tra3y pa3oM 3 TOBITPSIM
HaAXOJATh y TemIoBuil TreHepatop 12. VYV HbOMY
YTBOPIOKOTBCS ~ TUMOBI  Ta3W, SKi 3MIIIYIOTBCS 3
JUMOBUMH Ta3aMH BijJ Jiekaka B 3MmimryBadi 15. Jlami
areHr, IO Tpie, Wae 10 CTOXUBAYIB: MigirpiBadi MOBITPS
21 i TOMEHHOTO Ta3y.

BimgmparpoBani  AMMOBI  TasWw  BUAANSIOTHCS
TpyOompoBoIoM (muM) depe3 TpyOy8 B TOBKIJUIL.
Harpirti B mimirpiBadax mMOBIiTpsS Ta JOMEHHUH Ta3 (sika
yacTuHa B %?7) aBTOHOMHMMHM KaHajaMH HaIXOAAThb Yy
¢dopkamepy 4 mosiTpormiairpisada 1 i mgami, m1a o6irpiBy
Hacankd S. PesympTatm TecToBHX BHNPOOYBaHb —
TEXHIKO-CKOHOMIYHI TOKa3HWKH  HaBeACHI B TaOm.l.
BuripoOyBaHHS MPOBOIMIKCH IPU HACTYITHUX YMOBAX:

Kanopiitaicte nanuBa: CyMill HpHPOAHOTO Trasy
(II') ta momennoro rasy (IJIC) — 826,4 xkan/m>;
nomenHoro razy (AI) - 750,7 kkan/m>;

BurtpaTa moBiTpst Ha OJOK MOBITpOHArpiBadiB - 58
THC. M/TOL;

Temneparypn KOMIIOHEHTIB CIAIOBaHHS IIepes
TeroooMiHHNKaMu: oBiTps — 10 °C; namusa — 35 °C;

Temneparypu UMY Ha BHXO/I 3
nosiTpoHarpisauis — 230 °C; nepen qumapem — 130 °C.

s peamizariii 3ampormoHOBAHOI CXEMH, B paMKaX
PEKOHCTPYKIIi1, HEOOXiTHO BUKOHATH HACTYITHI KPOKU:

1) 3amiHuTH IicHyrOYi TOBITPSIHMM 1 Ta30BHH
TEIJIO0OMIHHMKH Ha OiIbIII YAOCKOHAICHY KOHCTPYKITITO,
sIKa  JTO3BOJIAE  3amoOiraHHs YTBOPEHHS HU3BKOTEM-
MepaTypHoOi CipuaHOKUCIOTHOI KOPO3ii MeTaiy;

2) TloGymyBatu Tetuioreneparop (IATONKY) 3
CHCTEMOIO CHAJICHHS IOAAaTKOBOTO IOMEHHOTO Ta3y Ta
3MilryBad  JBOX  IMOTOKIB  JWMMOBHX  Ta3iB:  Bif
MOBITPOHATPiBaviB Ta BiJ] TEIIOTeHEpaTopa.

3) BukopucraTy AUTAHKY AJIS1 pO3MIIIECHHS

Chucok Jiteparypu

1.€pimoB O., Jlipmmne I1., Kasepuer B. YmockonaneHHs
TEXHOJIOTIYHOI CXEMH CHANIOBaHHS Ta3y B  TEIUIOBUX
YCTaHOBKax MeTanypriiuux mignpuemctB. Bicauk HTY
«XIII». Cepisn: Exeprernyni Ta TEIUIOTEXHIYHI MPOLECH if
ycratkyBaHHd, Ne3. 2024. — C. 21-25.

2.YOoCKOHaNCHHsT Ta ONTUMI3allisi MoOJeNed, MpOLeciB,
KOHCTPYKIIH ~Ta  peXHUMIB  pOOOTH  €HEPreTHYHOTO
obmagnanas AEC, TEC Ta omamoBajJbHUX KOTENICHb / pell.
O. B. €pimona. X. : [igpyannx HTY «XI1I», 2013. — 409 c.

3.€dimos, O., Kasepues, B., uneupkuii, O. CydacHi pilieHHs
MO0 PEKOHCTPYKLIi ra30BiBiJHUX TPAKTiB KOHBEPTEPIiB, IO
NpaLOTh HAa METANypriiHUX MHianpuemMcTBax B YKpaiHi.
Bicauk HTY «XIII». Cepist: EnepreTrui Ta TeIIOTeXHI4HI
npouecH i ycratkyBanus. 2021. — C. 25-28

4Tpec JLII. TligBumieHHss eHeproeeKTHBHOCTI HAarpiBy
JOMEHHOTO [IyTTsl Ha CKCIUIyaTOBaHHX JOMEHHHX IIe4ax
LUIIXOM BCTAHOBIICHHS CHCTEMH TEIUIOOOMIHHHKIB JUIS
HarpiBaHHS  KOMIIOHEHTIB TOpIHHA Ta  MoJepHi3amii
nositponarpiBauiB JI. II. I'pec, E. A. Kapaxam, C. A.
Kapnenko, C. B. Kongomacos // Metan ta nuttst Ykpainu. —
2014. Ne 5-6 (252-253). C. 43-47. —ISSN 2077-1304 (print).

5. KasepueB, B.JI. Ormin npobiem  edekTHBHOrO
BUKODHUCTaHHA  NAJIMBHO-CHEPreTHYHMX  pecypciB B
MPOMHCIIOBOMY CEKTOpi YKpaiHH Ta MOXJIMBI ONTHMAIbHI
muixu ix Bupimenns / B. JI. Kasepues, B. O. [srines //

ICHYIOUMX TEIIOOOMIHHMKIB, IEHTPATi30BaHy HOBITPSHY
CTaHIIi0, @ TAKOXX KOMYHIKalliiiHy CHCTEMY 1 PETryJIIOI0qy
Ta 3amipHy apMmarypy: TpyOONpOBOAM IIiJBEJCHHS Ta
BiIBEJICHHS JVMOBHUX Ta3iB Ta XOJOIHUX 1 HarpiTux
TOBITPS 1 JOMEHHOTO Ta3zy.

B mepcrekTuBi aHANOTiUHI CXeMHU MOMJIMBO Oyje
BUKOPHCTOBYBaTH B CHUCTEMi MIiATOTOBKH IallBa VIS
MYJIBTUTOIUIMBHHAX KOTEJIBHHUX arperaTiB MeTaIypriifHuX
T TPUEMCTB.

BucHoBKM Ta mepcmeKTHBH  TNOJAJBIIOTO
PO3BHTKY AAaHOT0 HANPSAMKY 3alporOHOBaHO CHUCTEMY
HOMNEPEeTHHOT0 MiAIrpiBy IOMEHHOTO Ta3zy Ta IOBITPS
CHJIIOBAHHS epe]l MaJbHUKOM JIOMEHHOT, sIKa BKIIFOYAE:

- |HHOBaNifiHI  pilmIeHHS 1O  YAOCKOHAJICHHIO
iCHyIOUOTO o0JaiHaHHs (TermooOMiHHMKA Ta
KOMYHIKaI[ifHO{ CHCTEMH)

- IHHOBamiiHE  pilIeHHA  TIO
JONAaTKOBOTO  TEIUIOreHepaTopa s
TeMIepaTypy JUMOBHX I'a3iB.

Peauizais iHHOBaIiHUX PIlIEHb JJO3BOJIUTH:

1. BimMoBuUTHCS Bifi BUKOPUCTaHHS NPHUPOIHOTO
rasy Ha IIOBITpOHarpiBayax;

2. 3abe3neynTH €KOHOMIIO KOKCY 110 14 Kr/T;

3. IligBumuTH CepemHIO TeMIlepaTypy HiTirpiBy
nyrta Ha 110°C

4. CrabinbHO, JTOBTOCTPOKOBO  3a0€3MEUUTH
HeoOXi/THI TeMmrepaTypu HarpiBaHHS TOBITPsS CIIAJICHHS
Ta JOMEHHOTO Iazy;

5. 306impmuTH TEpMiH eKCInTyaTarrii
TEIUI0O0OMIHHUKIB He MEHIIe Hixk Ha 10 pokiB.

Takox BapToO BHAUIMTH, IO BUKOPHUCTAHHS MAHHX
TEXHIYHUX PINICHb JO3BOJHUTH 301IBIIATH BUPOOHHIITBO
YaByHYy Ta CKOPOTUTH BHUTpPaTH HPUPOJHHOTO razy Ha
IiIBUILCHHS TEMIIEPATYPH TapsSIOTo TYTTS.

BHUKOPHCTAHHIO
T ABUIIIEHHSA

Bicauk HTY «XIIl». — 2017. — Ne 10(1232). — C. 92-96.
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O. V. YEFIMOV, P. V. LIFSHYTS P V. L KAVERTSEV

INNOVATIVE SOLUTIONS FOR IMPROVING THE EXISTING HEAT EXCHANGE EQUIPMENT
OF METALLURGICAL ENTERPRISES

Considered issues regarding the refusal to use natural gas in the technological process of air heating in air heaters of
blast furnaces (coopers) of metallurgical enterprises. An innovative solution is proposed — a technological scheme
using a heat generator for heating flue gases and improving the system of their heat utilization in order to increase the
temperature of air and gas entering the air heater by 150-200°C. The results of the test trials of the technological
scheme, which were carried out under the following conditions, are presented: calorific value of the mixture of natural
and blast furnace gas — 826.4 kcal/m3 (3,459.3104 KJ); calorific value of blast furnace gas — 750.7 kcal/m3 (3,142.43
K1J); air consumption per unit of air heaters — 58 thousand m3/h; temperature of combustion components in front of
heat exchangers: air — 10 °C; fuel — 35 °C; smoke temperature: at the exit from the air heaters — 230 °C; in front of the
chimney — 130 °C. The results showed that its application will ensure an increase in the average temperature of blast
heating by 60-110°C without the use of natural gas, the duration of operation of heat exchangers can be increased by
at least 10 years, and the technical and economic indicators of the blast furnace process will also improve. The
proposed innovative solutions will allow: to abandon the use of natural gas for air heaters; ensure coke savings up to
14 kg/t; increase the average heating temperature of blowing by 110°C; stable, long-term provision of the necessary
air heating temperatures. The use of these technical solutions will allow to increase the production of cast iron and
reduce the consumption of natural gas to increase the temperature of hot blasting. In the future, similar schemes may
be used in the fuel preparation system for multi-fuel boiler units of metallurgical enterprises.

Keywords: use of natural gas, air heating, air heaters of blast furnaces, metallurgical enterprise, technological
scheme, heat generator.
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