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Dear readers!

It may seem that the category «aestheticsy and the relevant image stereotvpes and sensory feelings of a man can be related only
to the field of artistic creativity and various works of art. At the same time the immense horizons of human activity conceal such
areas of social activity in which the process of material production (connected with the creation of specific articles of consumption)
may reasonably be identified as arts.

It is known that building and architecture are functionally inseparably linked with each other and together embodied in physical
objects. These objects have not only aesthetical significance but also properties and values that make people around have stable
emotional reactions, form outer image and entourage of evervday life of a man. Every day there are buildings and constructions
around us. They define the environmental fullness of our habitat. visually dominate in the formation of large-scale images and
standards of geometry, svmmetry. compositional variety and color gamut of cityscapes.

[ would say that architectural constructions are creative works that become the objects of mass attention of society most frequently.
And when they are created in a format of true works of art. what an aesthetic fullness do they bring in our evervday life!

Technical progress is in tumn literally weaved from creativity. Not only in the context of consumer’s significance of visual aesthetics
of devices and mechanisms but also in the fact that the development of technology is based on dynamic scientific search and
virtuosic technological decisions of authors of various inventions. Technical creativity is significant by its intellectual-innovational
component and functional orientation on maximum easing of everyday life of people. full and comprehensive satisfaction of their
vital needs. Arts may be considered to be the most significant component of our life only in specific context. But areas of social
life filled with creativity and developing just like arts — relying on talent and genius of prominent people — authors of intellectual
masterpieces are really priceless.
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Head of the IASHE International Projects Department
August 01, 2013
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Cand. of Technical, INSULATING WORKS ON FAMENNIAN SUBLEVEL WELLS
. AND ZAVOLZHYE SUPRAHORIZON WITH
Associale Prof. USE OF STATISTICAL TOOLS
Oktyabrsky Branch of Ufa
State Petroleum
Technological University, The question of the analysis of a condition of water insulating works on the layers of a
Russia Famennian sublevel and Zavolzhye suprahorizon is considered in the article. The method of main

a components (for grouping) and the regression analysis were used for a forecast of works
Conference participant, productivity of additional oil production and duration of effect from influence. Models are received
National championship and recommendations are made.
in scientific analytics Keywords: analysis, water insulating works, dependence, grouping, components, factors

ecessity of the qualitative analysis  in one coordinates though their consideration  their accessory to one or different groups.
| \ | of a condition of works on water  in others allows to draw a conclusion on  In coordinates of PC1-PC2 of group 1 and
inflow restriction is an integral Table 1.
part at the subsequent forecasts of again of- Classification of objects by the geological-physical characteristic
fered objects under influence. Dfam and of alayer by main components methods.
Dzav layers, in which homogeneous groups . Option
of wells are allocated, are considered in Parameters, unit of measure 1 ) 3 4 5 6
work. Analyzed layers, after allocation of qo + + + + - +
homogeneous sets of wells, were divided ql + + + + - +
into 8 groups of objects. B + + + + - +
Geological-physical properties of ana- q'o - + - + - -
lyzed objects (80 wells of layers of Dfam ql - + - + - -
and Dzav of the Southern Tatar arch fields, q'w - + - + - -
on which water insulating works were g h - h - -
. gmax - + - + - -
carried out) change largely (an analyzed q" : T ; T : ;
sample consisted of 3120 values) therefore Qo T T N T N N
for the purpose of finding the optimum Ql + + R + - -
number of parameters classification by six Qw + + - + - -
options including from 39 to 7 parameters Tl - + - + -
(table 1) is carried out. Te + + - + - -
A certain characteristic of classification T - + + - -
offered options can be received, considering L + + - + -
the share of dispersion [1,2] explained by pl ha I hi - ha -
several main components (drawing 1). r\>/12 ; mn ; : : :
Therefore, at any classification option it is t T T ; ; ; ;
possible to be limited by considering five — ko T T T N _ T
seven main components, characterizing not m + + - - - +
less than 65 % of parameters variability (on kp + + - - - +
the average 86 %) [3]. p + + - - - -
Each of groups in the corresponding opr - + - - +
main component axes possesses own area pkv - + - - - +
of values (drawing 2-3), separated from ko + + + ~ . +
others [4]. At the imaging on the plane the hﬁgr I I ;_ : I :
arrangement of some objects can coincide 1op " n T . " -
in one coordinates, however their consider- nopm N T N N T N
ation in others allows to draw a conclusion gh R n R R n R
on well belonging to one or different groups. nc - + - - - -
The presented distribution of our groups in se + - - - -
coordinate axes of the first and the second sm - + - - - -
main components at the first and sixth s - + - - - -
options of classification testifies that the N - + - - - +
arrangement of some objects can coincide 0(11 : I : : : :
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2 are separately located relatively each other
at the first option of classification, and at
the sixth option their areas are imposed at
each other.

From the results of the analysis follows
that from 39 main components 67,47 % are
the share of the first seven for Dfam and
Dzav layers of parameters general dispersion
(drawing 4). It turns out, that at allocation
of rather homogeneous objects groups it is
quite enough to consider them in the space
of these components. Any of seven main
components has substantial character, gives
in to semantic interpretation, reflecting this
or that property characterizing operational
characteristics, deposit conditions, physi-
cal-chemical and capacitor-filtrational prop-
erties of layers and fluids sating them,
current state of development of these ob-
jects.

The first component reflects generally
operational characteristics on wells and ca-
pacitor-filtrational characteristics. The second
component - a factor causing punched cha-
racteristics and conditions of reservoir
deposit. The third component reflects layer
thickness properties and punching and the
parameters reflecting values of pressure. In
the fourth main component the contribution
is brought by special factors of heterogeneity
and types of the punchers opening wells ta-
king into account age and diameter of ope-
nings, also such operational characteristic,
as factor of the relation of the maximum
output to an average on oil, and also
frequency rate of carrying out acid proces-
sings here enters. The fifth component in-
cludes conditions of layer deposit and ope-
rational characteristics. The sixth component
reflects primary conditions of sampling,
acid processings and the parameters reflecting
layer thickness properties. The seventh com-
ponent includes physical and chemical pro-
perties of sating fluids, capacitor and filtra-
tional characteristics, technological parameters
and type of the puncher, which carried out
layer opening.

The parameters influencing the main
share of dispersion are specified in table 2,
entering in each of seven components.

It is necessary to emphasize that the
share of the sixth and seventh components
come the smallest values of paraeters general
dispersion - 4,23 % and 4,02 %.

From the foregoing it is visible that
every component reflects geological, tech-
nological and other features of development
objects in this or that hierarchical level.

] 1 2 3 4 5 6 7
The number of considered main components

——1/20 —&—2/39 ——3/9 —W—4/15 —=—-5/7 —e—6/10

Drawing 1. Dependence of the explained share of dispersion on number included
into a consideration components and geological-physical parameters (in numerator
is classification option, in a denominator — number of analyzed physical parameters)

8,0

-8,0 6,0 6,0

1 A2 H3 x4 +5 06 O7 @8

Drawing 2. Distribution of research objects in axes of PC1-PC2 main components
by the first option of classification

4,0

-5,0 -4,0 -3,0 3,0

4,0

-5,0

¢1 A2 B3 ¥4 +5 06 07 @8

Drawing 3. Distribution of research objects in PC1-PC2 main components axes
by the sixth option of classification.
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Drawing 4. the Contribution of main components into
the general dispersion of parameters.
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Drawing 5. the Contribution of parameters to each of the 7th component
(on an axis x — number of parameters in a component, on an axisy —
number components and a contribution of parameters to its dispersion).

of the equation by Student’s test. Following
models for Dfam and Dzav layers were re-
ceived:

1. Additional oil production at the ex-
pense of water insulating works with appli-
cation polymer of acid influence:

Aq=0.356Qw - 0.216qo -
0.054qini + 0.294Vp - 0.145hper - (1)
0.087port - 0.084Sm

The greatest positive influence on the
additional oil production is rendered by
sizes of pumped reagents volume and
number of the saved-up production on water
for the entire period of operation.

2. Duration of effect on time:

T=0,305Vp—0,179qo — 0,1827e —
0,041ko — 0,154hper — %)
0,091nopm + 0,065m

The greatest positive influence on du-
ration of effect is rendered by size of volume
of pumped reagents.

3. Change of an obvodnennost of B:

AB = 0,469B —0,136g0 — 0,0950! +
0,057m —0,213pkv + 3)
0,233n0p +0,011nc

The greatest positive influence on change
of an obvodnennost is rendered by obvod-
nennost size before processing.

4. Change of production of water Aqs:

Agqw =0,584¢/+0,174B + @)

0,092g0 +0,061L —
With use of the most influencing factors
the regression equations by each studied Table 2.
result are worked out: in addition extracted Distribution of parameters onto components
oil for all duration of effect Agn, tons;
duration of effect on time of T, months;

. o 1 2 3 4 5 6 7
watercutgng change AB, % (positive, if the 1 Ql S nopm o T B n
watercutting after processing has been de- 2 qw N gl d B ql kp
creased or on the contrary); change of pro- 3 Qo hg pl on t ™ on
duction of water Ags, t/day (taking into ac- 4 qo nc L ko q'o nopm sm
count the entire period of effect action); the 5 gmax nop hper Qw q'w opr Vp
maximum gain of an output on oil in a 6 qh hper ql nop L hper p
month, t/month. All parameters were nor- 7 Qw Tl on q" pl N nop
malized for an exception of independent 8 qifli Te pin sm q0 ‘1'1, p,l
factors influence on dependent. The multiple 190 (anl sm N n(;l[;m Eg am pm
factor of correlation was used for an 11 opr qini
interrelation  assessment  between 12 Tl
parameters, adequacy of the received 13 Te
equations of multiple linear regression was 14 ko
estimated by Fischer's ratio test, and the 15 d
importance of factors estimates of factors 16 qo

4




0,072pl +0,224m + 0,0660pr
The greatest positive influence on change
of production of water is rendered by size
of production of liquid before processing.
1. The maximum gain of an output on
oil in a month:
Agmax = 0,169¢gmax — 0,0900 +
0,2220w +0,00777 + (5)
0,094p/+0,311Vp+0,129%p

The greatest positive influence on
the maximum gain of oil production is
rendered by size of volume of pumped
reagents,

The multiple factor of correlation
fluctuates in limits from 54 % to 71
%. The equation is statistically signif-
icant with probability of 72-80 %.

The analysis of the received equa-
tions of multiple linear regression al-
lowed to receive the following results:

1. Amethod main a component one
of the most productive tools serving for a
choice and justification of a complex of

criteria of effective application of technology
and an assessment of an informativnost of
geologo-physical parameters of sheeted sys-
tems. Receiving authentic models of carrying
out polymer of acid influence is possible
even at reduction of the huge massif of
used basic data by allocation and grouping
of various parameters by this method.

2. High extent of influence of a
complex of geologo-technological parameters
of processed wells on size of efficiency of
carried-out water insulating works with
composition use on the basis of polymer
and acid is revealed. The most powerful are
the following factors: on all results of the
carried-out influences have influence oper-
ational characteristics (in each equation is
on two, these three parameters). In different
degree the parameter of water insulating
reagent, capacitor and filtrational properties
of a layer, the characteristic of punching
and acid processings influence. Itis revealed
that a slozhnopostroyennost of fields became
the reason of that 30 % of all parameters

GISAP
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entering into the equations, are connected
with special factors of heterogeneity, tol-
shchinny properties and conditions of a za-
leganiye of a layer
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PROSPECTS OF NANOTECHNOOGIES IN AEROENGINE CON-
TRUCTION

Here are considered the main aspects of the nanotechnology application in the production of

aircraft gas turbine engines. Here are presented possibilities of synthesis technology of the thermal

barrier coating on cooled turbine blades of next generation GTE, technology of nanostructured

multilayer coatings for metal cutting tools. Here is made actual the issue of industrial production

Conference participant,
National championship in scien-
tific analytics

of leucosapphire single crystals. In conclusion, here are presented competence-based personnel
training educational programs for nanoindustry companies.
Keywords: nanotechnology, aeroengine manufacturing, nanoindustry, gas turbine engine,

turbine blade, leucosapphire single crystal, personnel, educational program.

eroengine construction is the in-

dustry which includes the results

f research and development of

scientists and engineers from many high-
tech areas, herewith almost all the technical
solutions are based on the essential basic
research in the sphere of engines, gas dyna-
mics, combustion and heat transfer, structural
integrity theories, and the theory of integral
and intelligent control and diagnostics. The
work for creation of innovative products in
the aeroengine construction sphere can not
be performed without the use of a high-
level computer multi-disciplinary simulation
and a physical modeling test and field testing
of components and engines as a whole
using of a unique simulating test benches.
The development of gas turbine engines

for aircrafts and for ground applications
marks tendency to increase the temperature
in the combustion chambers of gas turbines

from 1300 ° C to 1700 ° C, and the pro-
spective gas turbines to ultrahigh temperatures
0f2000 ° C, providing an increase of effici-
ency and performance factor of gas turbine
engines. The increase of operating tempe-
ratures of gas turbines makes it especially
urgent to introduce new high-performance
thermal barrier coatings for thermo-loaded
gas turbine components - flame tubes of
the combustion chamber and cooled blades
of the first stages of the turbine.

University scientists developed the synt-
hesis technology of thermal barrier coatings
on cooled turbine blades of a new generation
GTE, which includes the steps of applying
a heat-resistant metal layer A1203, with o -
a modified crystal lattice by ion-plasma
method and heat-resistant ceramic layer by
vapor deposition on the vacuum electron
beam unit. Directions of workflow optimi-
zation and an optimization criterion — ply

rating, the essence of which is to model the
synthesis of nanostructured coatings A1203,
allowing to eliminate the phase instability
and low adhesion of its components (Figure
1) are proposed.

Continuous improvement of aircraft
engine design, extensive use of hard materials
for critical parts with high accuracy of
working surfaces led to a large scale imple-
mentation of machine tools with CNC, ma-
chining centers, transfer lines and other ex-
pensive equipment that requires a consid-
erable intensification of the cutting parameters
that causes an increased tool consumption
as a result. One of the effective ways to
reduce a tool consumption while achieving
a high level of processing is the use of
metal tools with a wear-resistant coatings.
‘Wear-resistant coatings allow to get working
surface of a tool with a desired service
characteristics, usually without changing

Yac.

Bez nokp.

run (Cr-Al) MeCrAlY

O Pecypc paboTbl nonaTok Typ6uHbl |

T3M c 6ychepHbIM
croem

Figure 1. Operational life of thermal barrier coatings of cooled turbine blades

at the temperature 1100 °C.




the properties of the main tool. Therefore,
nowadays tool manufacturers, like Sandvik
Coromant, Iscar, Dormer, Walter, JSC "NIR",
Kirovograd carbide factory, etc., are being
developed in the following areas: improving
the geometry and the material of the cutting
end, the development of wear-resistant coat-
ing technologies.

Nanostructured multilayer coatings con-
sisting of several layers separated by thin
intermediate are becoming more common
nowadays. The coating technology allows
to give them the characteristics needed for
specific processing conditions, and to ensure
that the coating effectively complements
the physical and mechanical properties of
the substrate of the carbide. In a multi-layer
coating each wear layer performs its function,
improving the performance of the cutting
edge. By varying the composition and thick-
ness of the layers, you can create cutting
edge of hard alloys, designed for processing
a certain group of materials for specific op-
erations or for universal application for dif-
ferent workpiece materials and working op-

1/ B

erations.

RGATU by PA. Solovyov has conducted
researches to improve the performance of
carbide cutting tools with wear-resistant
coatings, used for GTE machining. The
mechanism of influence of a multi-layered
coating architecture on its structural pa-
rameters, mechanical properties, wear and
breakdown (Figure 2) is developed. It is es-
tablished that the effective resistance of a
delamination spread of a wear layer can be
raised or lowered by thermal stresses, that
are realized by a sudden temperature change
of the coating layer.

The study found that the use of a damp-
ing multilayer coating AITiN-TiN-Ti (with
variable thickness of AITiN), prepared by
high-speed magnetron sputtering, significantly
increases the efficiency of carbide end mills.
This allows to expand their use in machining,
where there are loads that often cause the
destruction of conventional coatings at the
very beginning of work, especially when
milling carbide workpieces with large cutting
thickness. The developed in the University

"
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technology of optimization of the coating
process of wear resistant nanostructured
coatings of solid carbide end mills by the
boundary delamination complex includes
an extensive set of factors that determine
the resistance of the coating, including the
physical and mechanical properties of the
treated and tool material, cutting conditions,
the geometric parameters of the cutter, that
allows to predict the structure of the multilayer
coating on the stage of productions tooling
of end mills.

In the field of aviation instrument
making RGATU by P.A. Solovjov together
with JSC "RIMP" run an innovative project
for the technology development and industrial
production in an industrial scale of single-
crystal leucosapphire weighing up to 30 kg
for electronics, optoelectronics, optics, pre-
cision mechanics, instrument making and
laser technology.

Leucosapphires are used to create high-
brightness LEDs, for the development and
production of pastes for the metallization
of solar cells, which are one of the most

”
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Figure 2. Mills with nanocomposite wear-resistant coatings and results of thickness monitoring of tool coatings using caliper
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promising segments of the renewable energy
market. In the future - the development of
technologies for producing shaped crystals
of ruby refractory compounds, aluminum
yttrium garnet, etc. Work is underway to
transition to a more efficient technological
equipment for leucosapphire crystal growth
by Kyropoulos method, that allows to obtain
leucosapphire single-crystal boules weighing
up to 60 kg, used in the construction of
space ships and aircrafts.

It should be noted that it is of great im-
portance in the development of any field of
science and technology not only high-end
engineering technologies, but also educa-
tional.

Analysis of the situation with qualified
personnel for high-tech companies, as well
as the situation in the regional segment of
the labor market has shown that there is not
a quantitative deficit, when there are experts,
but their number is not sufficient, and the
qualitative and structural shortage. In fact,
the profession reproduction in many im-
portant areas has stopped, and the educational
system in institutions of vocational education
behind the changes in the field of practices.
The situation with staffing science intensive
plants hampered by the lack of effective
forms of interaction between the system of
training and professional sphere of con-
sumption. The labor market is stripped from
mechanisms for the influx of new staff and
young professionals in the industry.

Thus, nowadays there are no most
critical elements of infrastructure of staffing,
as well as the reproduction of human re-
sources for aeroengine industry, rocket,
ship, instrumentation and other high-tech
industries.

The task of forming an efficient infra-
structure of staffing of high-tech sectors of
industry can not be solved within an enter-
prise, it requires the participation and the
consolidation of the efforts of many parties:
public authorities, associations of producers,
institutions, corporate training centers, in-
formation centers and specialized agents of
the labor market. Therefore, it is taken to
consider the regional training systems and
attracting engineering and management staff
to the company as the basis of stuffing the
high-tech industry sectors.

In a shortage of highly skilled stuff on
the labor market aviation, aerospace industries
and other high-tech industries have to
develop and apply new technologies for
training and attracting staff.

On behalf of RSATU and with a support
of "Rosnano" technical training center for
specialists in the field of nanomaterials and
nanotechnology (UTC PS ERIP) was created
in 2010. The specialization of the centre
was based on the requests of employers. In
particular, the training of qualified personnel
for industries, using axial tools with nanos-
tructured coating - on behalf of JSC "New
instrumental solutions." Training according
to the program "Technologies of leucosap-
phire single crystal and other refractory
crystals growth for electronics and instru-
mentation" is held under contract with JSC
"Rybinsk instrument making plant." Training
and retraining of personnel in the sphere of
synthesis of termobarrier nanostructured
coatings of GTE hot parts — on behalf of
JSC "NPO Saturn" and JSC "Saturn-Gas
Turbines."

The educational programs of technical
training center are based on a modular ap-
proach, which provides the ability to create
optional specializations to enhance training
in a specific direction.

Education of the specialists, as well as
improving of their skill level is based on
the competency curriculum, which is the
main document. A feature of this curriculum
is to focus not on the training set of topics
and subjects taught in a certain volume, but
on the received practical knowledge and
skills that enable professionals to successfully
meet the challenges related to the develop-
ment and production of modern high tech
machines.

There is an opportunity to create spe-
cializations as part of specialties and areas
of training and retraining. Specializations
are part of the specialty in which they are
created, and expect to obtain deeper pro-
fessional knowledge in a particular specialty
profile. Number of hours (laboriousness)
for disciplines of the specialization should
be based on the discipline specificity.

One of the problems that require joint
decision by educational institutions and en-
terprises is to define the requirements for
the competence of engineers involved in
the production process, and the definition
of the competences required to perform
specific functions in the process, the imple-
mentation of their goals (objectives) and
the achievement of the planned results ac-
cording to the quality requirements. Joint
development of for company specialists al-
lows to design educational programs coor-
dinated with the strategy of the enterprise.

The competence models design for the
company specialists is performed under the
analysis of two interrelated systems: a com-
plete system of business objectives, defining
the area of final results that are achieved by
total implementation of all activities of the
company management; complete system
of enterprise processes and functions required
for the operational management under the
formed task system. The advantage of this
approach is that the process of defining the
required competencies of staff and their
subsequent development are related to the
processes of development, coordination and
implementation of organizational tasks. It
is provided the ability to change the re-
quirements for the staff competence in the
case of new enterprise development goals
and, therefore, the new features of employees
work in order to prevent the emergence of
inconsistencies in the manufacturing process
due to timely raise of the requirements to
the personnel competences.

The main assessment tools for in-
crease of the personnel competences
during the education and after it are
the following technologies: the use of
automated information system, meas-
uring the competencies using a test,
unification of the results into groups
of competencies, drawing of a radar
chart of student competences and over-
lay of it on the radar chart of required
competencies; self-appraisal of the
competencies change for the imple-
mentation of which each student is
provided with the available in the edu-
cational complex tasks for self-control
and control questions. It is also expected
to modify the automated information
system of competencies measurement
to enable on-line access for the students
involved in the training program.

In general, the developed two-level sys-
tem for training specialists provides the im-
plementation of an optimal training paths
for each student and allows to form the
necessary competencies for the program.
The proposed studying program can be
used to develop a competence-oriented pro-
gram of advanced training of personnel for
nanotechnology companies. Test scores after
the subjects studying, and the results of
graduation thesis are evident of the acquired
competences that will be used in the further
production activity of the specialists at the
nanoidustry and aeroengine production en-
terprises.
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I[MPEAMETHOE OB BbEMHO-ITPOCTPAHCTBEHHOE
MOJEJIMPOBAHUE B APXUTEKTYPHOM
I[TPOEKTUPOBAHNN

B cmamve pacemampuearonmci 60npocol adpxXxumeKmypHo20 npoeKkmuposednus, OCHO6AHHble HA

obvemHoM Modeaupoeanuu, amanbsl ApxXumeKntypHom KOMno3uyuu, yeiu o6ba1mo-npocmpchmseHHoeo

MOOenuposanusl, NPOYecc CO30aHUsL APXUMEKMYPHO20 NPOU3Be0eHs C NPUBTEYEHUEM APXUMEKIMYPHO

Komnosuyuu.

V4acTHHUK KOH(EPEHIIH,
HaroHanpHOTo repBeHcTBa

1o HaquOﬁ AHAJIMTHUKE

KuroueBble ciioBa: Teopus apaneKTypHoﬁ KOMITO3HUIIWH, 00beMHOE MOICIMPOBAaHUE, MaKE-
TUPOBAHUEC, KOMITIO3ULIMA OTPAHUYCHHOI'O IIPOCTPAHCTBA, KOMIIO3ULIUA OTKPBITOIO MPOCTPAHCTBA,

a0CTPaKTHOE MBIIILIEHNE, KOMIO3UIIMOHHBIN 3aMBbICE, TIACTUKA (DOPMBI.

In this paper, architectural design, based on comprehensive modeling stages of the architectural

composition, purpose three-dimensional modeling, the process of architectural work involving the

architectural composition.

Keywords: theory of architectural composition, solid modeling, layout, composition of limited

space, the composition of open space, abstract reasoning, compositional design, plastic form.

T EPMUH «KOMIIO3HIUS» 0003HAYAET
CIIOXEHHE, COCTaB, MOCTPOCHHE
Xy/I0’KECTBEHHOTO MIPOU3BEICHUSI, OTIPEe-
JICTICHHbBIe CUCTEMBI CPEJICTB PACKPBITHSI
U OpraHu3anuu o0pa3oB, CBS3U U OT-
HOmIeHHs dTHX 00pa3oB. M3yueHuem
[polLecca U Pe3yIbTaToB KOMIO3UIINOH-
HOTO MOJICTHPOBAHHS apXUTEKTYPHOIT
(hopMBI 3aHUMAETCsI CIeHaNTbHast HayKa
— TEOpHUsl apXUTEKTypHOU (HOpPMBI U
komno3unuu. Co3ganue Xya0/KeCcTBeH-
HO-KOMITO3UIIHOHHON MOJIENH Oy/IyIIero
o0bekTa, Qukcauus ee B 0OBEMHBIX
MaKeTax, CXeMax, 9CKU3axX — BaKHEM-
mrast craaus apaneKTypﬁoro l'lpOCKTI/I—
poBaHus. M3npeBHE Ha MEPBUYHOM 3Ta-
ne l'lp()eKTI/lpOBaHl/lﬂ 3044YHU€ HCIIOJIb-
30BaJIM APXUTEKTYPHYIO KOMITO3HIIHIO,
XapaKTEePHOU 0COOEHHOCTBHIO KOTOPOH
SIBJISICTCSI TPEXMEPHOE TPEICTABICHUE
OyIyIero 3aHUs UIIH COOPYIKCHHUSI.

Puc. 2 O0beMHBIE MOI€IH 00IIECTBEHHBIX H sKUJIBIX 3IaHUI
(cTyaeH4eckue padoTbl)

MeroauKka apXHTEKTypHOIO Ipo-
CeKTHpPOBaHUS, OCHOBaHHAas Ha 00b-
€MHOM MOJICJTHPOBAHHH, SIBJISCTCS TIIaB-
HOIi Ha IIEPBBIX Kypcax, KOIjia OCHOBHOE
BHUMaHHE HANpaBJICHO HA CTPYKTYp-
HO-KOMITO3HIIMOHHYIO CTOPOHY apXH-
TEKTYPHBIX 00beKTOB. [Iponecc paboTsl
HaJl IPOCKTOM HadyMHaeTcsi ¢ Gopmu-
pOBaHMSA OTBICYCHHOW OOBEMHO-IIPO-

Puc. 1. CtyneH4eckne pagoThl 10 APXUTEKTYPHOIT KOMITO3UIIHH
(abcTpaKTHBIE MOJEJIN)

CTPaHCTBEHHOW reOMEeTPUUYECKONH KOM-
MO3UIHNH, 00afaromeil HEKOTOPEIMH
KOHKPETHBIMH TIPHU3HAKaMH OyIyIIero
obwvekra. CHawyana cosgaerca 0000-
IIEHHAst TEOMETPHYECKast MOJETb-MaKeT,
MPOCTPAHCTBEHHBIE XapPaKTEPUCTUKH
KOTOpPOW COOTBETCTBYIOT rabapuram u
UMEIOT XapaKTepHBIH cHIy>T-abpuc
MIPOEKTUPYEMOTO COOpyskeHHs (puc. 1).

OTO MPOMEKYTOUHAS CTa s MEXKIY
abcTpakTHON rpadudeckoit 00beMHOM
KOMITO3MLIUEH (KOTOpast UMEeT JIUILb Xy-
JIO’)KECTBEHHO-TIPUKIIATHOE 3HAYCHHE) U
UTOTOBBIM MPOEKTHBIM pelleHneM (ap-
XUTEKTYPHO-CTPOUTENBHOI BUPTYaIbHOI
MO/ICJIBIO 00BEKTa, KOMILIEKTaMH paboyeit
JOKyMEHTaIun) (puc. 2).

CoBpeMeHHas TEOPUsT apXUTEKTYP-
HOM KOMIIO3HMIIMU ONpEJelsieT o0mue
KaTeropuu B3aUMOOTHOLICHHH apXu-
TEKTYPHOTO 00beMa-MacChl, FeOMETPH-
YEeCKOTO IIPOCTPAHCTBA, (PU3NOTIOTHUE-
CKHUX 3aKOHOB BOCIIPHSTHS IIBETA U CBE-
Ta. Pa3nnuarorcs BUpPTyadbHBIC KOM-
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Puc. 5 O6beMHO-IPOCTPAHCTBEHHbIE MOIEJH (CTyIeHYeCKHe padoThl):

'ﬁ'.

1 — cpeansisi 0011e00pa3oBaTEIbHAS KO, 2-3 — BLICTABOYHbIE MABHJILOHBI

Puc. 6 O0beMHO-IPOCTPAHCTBEHHBbIE MO/IeIU 001LeCTBEHHBIX 31aHUI
(cTyneHueckue padoThbl):

1 — pexoHCTpPYKIHS Y4eGHOIO KOpIIyca, 2 — 30aHue 0aHKa, 3 — peKOHCTPYKLUS
BXO/IHOI IPyNNbI O0ILEKUTHUSA, 4 — PEKOHCTPYKLUS YHUBEPCUTETCKOIi CTO/I0BOIA,
5 — 6s1aroycTpOICTBO ropoICKOro KBapTaJja, 6 — peKOHCTPYKIHUS BECTHOIOJISI
y4eOHOro Kopmyca

HO3ULMOHHBIE MOJEIHN OIPAHUYEHHBIX
U OTKPBITBIX apXUTEKTYPHBIX HpPO-
CTPaHCTB.

Kommno3uuust orpaHMueHHOT0 Npo-
CTPAHCTBA PENIAETCs C MOMOILIBIO Op-
TraHU3alUU Pa3InYHbIX TEOMETPUUECKUX
9JI€MEHTOB, PACIOJIOKEHHBIX BHYTPHU
BU3YaJbHOH I'paHUIbl BOCIPUATHUSA ap-
XUTEKTYPHOTO HPOCTPAaHCTBA (IO Ie-
pUMETpY, Ha MOBEPXHOCTH OCHOBAHHS
1 TIOBEPXHOCTH IepekphITHst). K Takum

10

KOMITO3UITHOHHBIM MOJEISIM OTHOCST
00BEMHO-TIPOCTPAHCTBEHHY KOMIIO-
3UIHIO OT/ICIBHOTO (hparMeHTa 3aaHus
WU CTPYNIUPOBAHHBIX (PparMeHTOB
COOpYXXEHUsI, UHTEepbepa, KOHCTPYK-
THBHOTO Kapkaca (puc. 3).
KoMIto3unust OTKpBITOro MpoCTpaH-
cTBa pemaercs (OPMUPOBAHHUEM ILIA-
CTUKH TIOBEPXHOCTH TEKTOHHUYECKOTO
OCHOBAHUS H 00BEKTOB-JIOMHUHAHT (pHC.
4). IlnacTuka OCHOBaHHWA 3aJaeT Xa-

pakTep ABMKEHHS B TPEXMEPHOM MpO-
CTPAHCTBE M OIpeIessieT CICHapUl
BOCIIPUSITHSI aDXUTEKTYPHOTO PEIICHUSI.
OOBEKTHI-TOMUHAHTHI ONPEACIAIOT Xa-
paKTep pasInYHBIX CBSI3EH MEXIYy CO-
MOAYMHEHHBIMH UM JIEMEHTAMH KOM-
HNO3ULMU. B 4Kcio yKka3aHHBIX KOMIIO-
3UIUOHHBIX MOJeJeH BXOAST JAH[-
madTHEIE KOMIIO3HINH, BAPUAHTHI 00b-
€MHBIX PELICHHH KCTepbepa 0OBEKTOB,
CIICHapHBIE TPaJOCTPOUTEIbHBIE KOM-
HO3ULUU.

HWccnenoBanus npobieMsl popmu-
poBaHUs y 4eloBeKka 00pa3oB, NEHCTBUIH
1 TTOHSITHH, TIPOBEICHHBIE TICHXOJIOTaAMH
W [eJJaroraMHu, 1al0T OCHOBAaHUE TOBO-
PUTH 0 nuaKTH4YecKoM 3 dexre mpen-
MeTHOTO MonenupoBanus. [IpenmeTHOE
00BEMHO-TIPOCTPAHCTBEHHOE MOJICITH-
poBaHUE, KaK METOJI, COIYTCTBYOLIUI
TBOPYECKHUM CTAIMSAM apXUTEKTYPHOTO
MpOEKTa, — aKTUBHOE CPEJCTBO 00-
YUCHHS, HMEIOIIee MPEUMYIIeCTBa Me-
pexn rpadudeckumu cpencreamu. [Ipu
rpagudeckoil paboTe CTyAeHT MOCTe-
MIEHHO YYHTCS MPeoOpa3oBhIBATH MBIC-
JTUTENBHBIA 00pa3 Oyaymiero oObekTa
B N300pakeHue, TOraa Kak MpHu MpoBe-
JICHUU MPEIMETHON IesSTEeIbHOCTH —
MOJEIUPOBAHUH — 3TO HMPOUCXOAUT
ckopee. B MmoznenupoBaHnuu TBOpUYECKUI
3aMbICE MaTepUaIU3yeTCs, [oJIydaeT
HarJsIHOE BhIpakenue [1].

OO0BbEeMHO-IIPOCTPAHCTBEHHOE MO-
JIeTUPOBaHUE NPECICAYET CISAYOLIe
LeJIH:

* COJICHICTBOBATH TBOPUECKOMY I10-
UCKY;

* OBITh T€OMETPHUECKH HAIJISITHON
MPOBEPKOH 0OBEMHO-IIPOCTPAHCTBEH-
HOTO, KOMITO3HIIMOHHOTO U KOHCTPYK-
THBHOTO IOCTPOGHHS 00BEKTa HIIH
IPyTIBl 00BEKTOB;

* CIYXXUTh TPEIMETHOW WILIIOCT-
panueil Js KOHTPOJBHOW MPOBEPKHU
KOHEYHOTO pe3ylbTara MPOCKTHPOBa-
HUS.

IIpornece cozmanust apXUTEKTYPHOTO
MPOM3BEICHUS — ITO JIBIIKCHUE KOM-
MMO3UIIMOHHOI MOJETH OT TIEPBOHAYAIIb-
HOU WaeW (TMpencTaBIeHHON B BUIE
MPOCTEHIINX TEOMETPHUECKUX (POopM,
POXICHHBIX 00pa3HOU accoruanueil)
yepe3 OPraHu3alUIo MPOCTPAHCTBA U3
TPy YCIOKHEHHBIX (OPM K KOHCTPYK-
THBHO-TEXHOJIOTHYECKONW CHCTEME JI0-
KYMEHTOB, BBIPQ)XCHHOU B MOHATHH

KIIPOCKT». B MeTomonoruueckoM oT-




HOIIEHUN Hanbojee MPOTyKTHBHO pa-
6odee MOAETHUPOBAHHE, TPOBOINMOE C
[eJIbI0 TOMCKAa KOMIO3UIMOHHOTO pe-
menus. OpraHu3amys NCIOTHEHUS pa-
604MX MaKeTOB CTYyJCHTAMHU Ha 3Tarax
MPOEKTHOTO MONCKA HapsAgy ¢ rpadu-
YECKHUM 5CKU3UPOBAHUEM CTAHOBUTCH
TBOPYCCKHUM METOAOM BapHaHTHOTO
npoekTupoBanus. Pabouee monenupo-
BaHUE (MaKeT) MPEIoaraeT akTUBHYIO
JACATCIBbHOCTh CTYACHTOB, CBA3aHHYIO
C BU3yaJu3allMeldl — MBICIUTEIbHBIM
«obMepuBaHHEM» MaKeTa, OTHICKHBA-
HUEM COOTHOIICHUMN MEXAY 4YacCcTiaMU,
MPOBEPKOIl Pa3IUYHBIX TOYEK 3PEHHS
U COOTHOLICHUH BHYTPEHHEIO ¥ BHEII-
HEero IpOCTpaHCTBa. MakeTHpoBaHHE
pa3BHBaeT CIIoCOOHOCTH (PUKCHPOBATH
CBOIO MBICITb, 3PUTEIEHO BOCIIPUHUMATD

U OLIEHHMBATh pemeHune. AOCTpakTHOE
MBIILIICHHE [TOJYyYaeT OMopy B HATJISA-
HOCTH — CTYACHT TBOPYECKH OCBAHBaET
METOJ] MakeTHpoBaHus. HaBblku 1O
BCEM BHUJIaM KOMITO3HIMHU 3aKPEIISIOTCS
Ha KOHKPETHBIX YIPaXHEHUSX U HPO-
€KTaX, Ha OCHOBE TIIATEIbHO pazpa-
60TaHHBIX (YHKIHMOHAJIBHBIX IIPO-
rpamMM-3aJaHuii: IPH TPaoCTPOUTEIb-
HOM MaKEeTHPOBAHUHU JJOCTUIASTCSI SJ1H-
CTBO IIAHMPOBOYHOT'O 3aMBICiIa U IIPO-
CTPAHCTBEHHOI! U/IeN 3aCTPOHKH, CBS3b
C NPUPOJHON W TI'paJOCTPOUTEIBHOM
cUTyaluel; 00beMHO-IIPOCTPAHCTBEH-
HO€ MaKeTHPOBAaHHE IIPOCKTOB MaBHIIb-
OHOB, KITyOOB, IIKOJ CIIOCOOCTBYET BHI-
paboTKe TPEXMEPHOTo IIACTHIECKOTO
IPEJCTaBICHUS O COOPYXKEHNHU KakK 00
abcTpakTHOW 00BeMHOM (opme (pwuc.
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5); MakeTUpOBaHHE UHTEpbEPa MO3BO-
JIeT M0Ka3aTb MHOIOYPOBHEBOE pa3-
BUTHE NIPOCTPAHCTBA.

[lepBUYHBIH KOMIIO3ULIMOHHBIN 3a-
MBICEI Pa3BUBAETCSI TOJIBKO TOT/IA, KOT/Ia
(hopMHUPYIOTCS pa3THYHbIE MOJIEIH TIPO-
EKTUPYyEeMOTro 00beKTa (PyHKINOHAIb-
HO-IUTAaHWPOBOYHAS, IPTOHOMUYECKas,
KOHCTPYKTHBHAs U T.JI.), KOTOPEIE CO-
TJIACyIOTCSl C ApXUTEKTYPHOI KOMIIO-
3UnUeH, yTOUHss U KOHKPETH3UPYS ee.

Jlureparypa:

1. Huxutuna H. I1. Aranutndecknii
METOJ U3YUYCHUS apXUTCKTYPHOU KOM-
no3uumu / H. I1. Hukutuna // I3Bectus
YpanbcKoro ToCyIapCTBEHHOTO yHH-
Bepcutera. — 2010. — Ne 4(81). — C.
71-73.

PLATO

ICK

m Possibility of
communication with colleagues
from various countries

«PlatoNick»

International multilingual social network
for scientists and intellectuals

the informal

m Demonstration and recognition of
the creative potential

m Promulgation and presentation of
author's scientific works and
artworks of various formats for
everyone interested to review

http://platonick.com

11




GISAP

Technical Sciences, Construction and Architecture

Ryjenko LN., Cand. of Technical
Sciences, Associate Prof.
Kyrgyz-Russian Slavic University,
Kyrgyzstan

Conference participant,

National championship in scientific analytics,
Open European and Asian research analytics
championship

Modcm systems of cloud computer
technologies offer great opportunities
to create management systems of various
business processes. Formalization of the
management processes will allow to increase
the quality of created information systems.

Credit acts as a support of the modern
economy, an integral part of economic de-
velopment. Thanks to the credit the time
for satisfaction of business and personal
needs is reduced. Credit use different busi-
nesses, state governments, and individual
citizens.

Credit extension is naturally associated
with a return movement, it is impossible
without the return lent cost [1].

In the research area of commercial risk
are two aspects - two views: "In the public
mind, and in a number of scientific publi-
cations, dominates two opposite views on
the nature of risk. On the one hand, the risk
comes in the form of possible failure, danger,
material and other losses that can be as a
result by the implementation of the wor-
ked-out solutions, on the other hand - the
risk is identified with an estimated fortune,
a good outcome" [2].

The quality of the credit risk management
depends on the effectiveness of the mana-
gement systems and internal control of the
credit organization. Basel Committee con-
siders the credit risk as the probability that
arises in deciding by the management and
the staff of the credit organizations of un-
controlled and unstructured decisions [3].

As the ultimate target of the credit risk
management, define the profit function.

The main task of the quality of credit
risk regulation is defined maintenance of
acceptable profitability ratios with safety
and liquidity indicators in management of
asset and liabilities of the credit organizations,
that is, the maximization of profits.

Using the above definition and systems
of design of business processes, create a
business process model of the credit risk
management. In Fig. 1 is a business process,
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defining the inputs and outputs of the process
of credit extension.

Using methods of decomposition and
information management, we will receive
business process model of the credit risk
management in Fig. 2.

Perform the formalization of the business
process of credit risk management. Suppose
that, for any requirement of the credit there
is an opportunity of receiving profit:

VF, 3P, eP:
0<Ps=sP :Feld

max

(1)

where: F — value of the credit require-
ments (foreign loan),
P — the expected retum (profit),

M — the horizon of the credit extension
(maturity).

maxP(F)— 8C- 2)
CVaR:0<SC<F

where: SC — credit amount,

ClaR — assessment of credit risk (Credit
VaR).

The credit amount is defined by limit
and membership function received as a
result of the credit risk analysis:

SC — guota& u(T) (3)
where: guota — limit for credit,

(T) — membership function,
T — term (to give credit or discredit).




VaR - is an estimate of the maximum
potential loss on a financial instrument or
portfolio over a given period of time in the
event of adverse changes in market factors,
calculated with a certain confidence interval.

At present, the risk management activities
banks moving towards automation of cu-
stomer service, forecasting, and quantitative
assessment of risk. The use of agents in a
distributed Internet and cloud computing
technologies for risk management, allows
us to consider hundreds of possible scenarios
of market behavior and calculate the possible
results of it. In addition to the functions of
modeling such systems should support the
administration and tracking of risk strategy.
Timely, accurate and complete information
is the basis for a quantitative assessment
and monitoring of financial risks.

Structure established by the bank limits
of risk reflects its strategy and «appetite for
risko. Limits on the level of risk is determined
for specific counterparties, markets and in-
struments.

In the process of risk management for
the financial market participant is a very
important question, or may not be included
in the risk situation? Different behavior, in
this context, is characterized by risk appetite.
In the decision of risk plays an important
role informing the parties, his experience,
skills, competencies. Willingness to take
risks to a large extent also depends on the
results of implementation of the previous
decisions taken in the same conditions. The
risk management process is dynamic enough
and its effectiveness depends on the speed
of response to changing market conditions,
the economic situation in general, the
financial condition of the commercial bank.
Of particular importance in solving problems
is risk manager intuition, which is the ability
to find the right solution.

One of the traditional methods of as-
sessing and managing risk is a statistical
method. The basic tools of statistical analysis
are - variance, standard deviation, coefficient
of variation. The essence of this approach
is to analyze statistical data for the greatest
possible period of time, so you can compare
the frequency of loss of the bank with the
probability of their occurrence. This method
can be applied to the evaluation of different
types of risks the bank, both external and
internal. The frequency of occurrence of an
acceptable level of losses for the bank
depends on the number of cases, the onset
of a specific level of losses and the total

number of cases in the statistical sample.

The statistical method is to study the
statistics of losses and profits that occurred
when making similar decisions, to establish
the magnitude and frequency of receipt of
an economic impact, and then conduct a
probabilistic analysis and forecast of the
future market behavior.

Analysis of the financial condition of the
borrower held by the manager based on fun-
damental analysis, and includes a detailed
study of the operations of the borrower, the
dynamics of its cash flows, the value of its
future earnings. The main objective here is to
assess the solvency of the borrower. In carrying
out the analysis must be considered:

— the probability of default of the bor-
rower;

— probability distribution of losses
subject of default of the borrower.

For a reliable estimation of the probability
of default, and other parameters required
historical data for many years. With some
frequency the world's largest credit rating
agencies Standard & Poor's, Moody's Inve-
stors Service, Fitch Ratings, Thomson Bank-
Watch and others publish statistical analyzes
borrowers. For each rating group provides
historical data frequency of default, default
rate variation and the frequency of transitions
from one rating category to another. Recent
values form the so-called transition matrix
of credit scoring.

‘We define a matrix of transition proba-
bilities, the probability of default of the
borrower correcting the assumption that, in
any period, the probability of default is di-
stributed from min (0) to the value adopted
for the probability of the rating agency and
is subject to normal distribution:

maxP(F)—)SC- (4)
CVaR:0<SC<F

Where: v :K eU - u(T) »

Ph- relative probability;

K - Transition probability;

U - The domain of the probability of
default;

P - The probability of default of the
borrower;

4 - Membership function;

T - Aset of terms;

i=1...nperiod (month, year, ...);

j=1..n

Define the membership function of
probability of default of the borrower:

u(T, )i,/ =1-Ph, /max(Ph: K)[J < lowvalue

ulT, )i,j =Ph, /max(Ph: K)[’/. < highvalue
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u(T, ):,/ =1-K,; /max(Ph:K) ; & lowvalue

i,

u(T, )I.’j =K, /max(Ph: K),.J & highvalue

As an assessment of the credit risk is
determined by the expectation of losses de-
pending on the relative probability of default
by the formula:

A;i,jhz ((+ Ri,j)Phi,j - (5)
Lty = Ph;))S;

where: R - the rate of interest;

S —The amount of the loan;

h =m - a relative term (horizon of
the loan).

Determine the relative probability of
default of the borrower, provided the man-

ager:
Phy,; =

’ 6
f(P}li,/vKi,jsﬂ(T;+4)i,/) ©
Next, the mathematical expectation of
loss assessment manager:

Mo, =((1+R,;)Pho, ; — )
R, b (1= Ph3, ))S,;

This makes it possible to determine the
optimal placement of the credit limit, as the
operation of intersection sets estimates of
losses:

min ()< Ho,, <h,, =

M, "M, ®

where: Ho —the optimal boundary of
the loan period.

According to the analysis it can be con-
cluded whether the loan. In the proposed
model credit risk assessment produced sig-
nificant differences, are as follows:

— determination of the probability of
default of the borrower reflects the possibility
of a default in any of the periods of the
horizon of the loan;

—accounted for the variation frequency
of default and the frequency of transitions
from one rating category to another when
evaluating potential losses;

— The choice of the optimal period of
the loan.
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YyacTHHKH KOH(DEPEHIINH,
HarmonaisHoro nepeHcTBa
TI0 HAYYHOW aHAIUTHUKE,
OTKpBITOTO
EBporeiicko-A3zuarckoro
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110 Hay‘{HOI\/'I AHAJIMTUKE

VIK 624.131.5

METO/l PEHIEHUSI TTPOBJIEMbBI YUETA
HE©@OPMAIIMOHHON AHU30OTPOITNU I'PYHTOB
B PACYHETAX I'PYHTOBbBIX OCHOBAHWN

B cmamuve npedcmasien ycoeepuencmeo8antblil Memoo paciema 0eqopmayuil 2pyHmoeslx
OCHOBAHUL, NO3BONAIOUWULL YUUMBLEANb 0ePOPMAYUOHHYIO anuzomponuio 2pyuma. Mcciedo-
BAHUAMU BbIAGIEHO, YMO BAUAHUE OEPHOPMAYUOHHOU AHUZOMPONUU HA BETUHUNY NPOCHOZUPYEMBIX
0CA00K Npu c1abo BbIPANCEHHOU AHUSOMPONUU OOLIYHBIX SPYHINOE OYEHUBACTNCA 8ENUYUHO,
odocmueaioweii 10-40% om pacuemnoii ocaoku ¢ynoamenma, pacnonodiceHHo20 Ha U30mponHom
ocHosanuu. TlonyuerHvle OaHHbIE MOJCHO UCNONb308AMb 68 PACYEMAX OCHOBAHUL NO 0eopMayusm
npu Haocmpotike 30aHULl U COOPYICEHUN, NPUHUMAA 80 GHUMAHUE, YMO ONsl AHUZOMPONHBIX
epynmos noxazamenem anuzomponuu ~ < I pacuem no memoouxe CIT 22.13330.2011 «Oc-
HOBAHUA 30AHULL U COOPYIHCEHUU» He YUUMbIEAIoujeti AHU30MPONUIO, NPUSOOUN K 3A8bIULEHHbIM
SHAYEHUAM 0CAOOK, a MAKHCe NPU MAKUX cnocodax ycunenus GyHoameHmos, Kaxk yuupenue
nooowssl pyHoamenma, ycmpoucmea oboum, pyoawlex, Hapawusanuii u m.n. [nsa epynmos,
Xapaxmepuzyowuxcsa nokazamenamu anusomponuu ~ > 1, mpaouyuonnsiii pacuem daem
VMeHbULeHUEe 3HAYEHUA 0CAOOK, U eClu y4ecny, 4mo O MAKUX 2pYHmMo8 0COOEHHO GeNUKO
eUAHIUE 0ePOPMAYUOHHOU AHUZOMPONUU, T.K. DO, KAK NPABUILO, CPYHNIbL, UMEIOWUe CTOUCTIYIO
U cmoabuamyro mekcmypy, mo npenedope2ams SmMum QaKmom npu pekoHCmpyKyuu Heoony-
cmumo.

KiroueBblie cioBa: neopManiMOHHAs aHU30TPOIINS, TPYHThI, aHU30TPOITHOE TPYHTOBOE
OCHOBAHHUE, METOJ] pacyeTa no aedGopmManusaM, yCoBepIICHCTBOBAHHbIH METOI.

An improved method of calculating the deformation of soil bases for incorporating strain
anisotropy of the soil is presented in the article. Research has shown that the influence of
strain anisotropy on the value of the predicted settlings with poorly expressed anisotropy of
ordinary soils is estimated to reach 10-40% of the theoretical foundation settlement, located
on the isotropic base. The obtained data can be used in the calculation of basis for distortions
in the superstructure of buildings and structures, taking into account that for anisotropic
soils the anisotropy index a<1 by the method of calculation of SP 22.13330.2011 "Foundations
of buildings and structures" which ignores the anisotropy, leads to overstated values of
settling and in such a ways of the foundations enhancements as the foundation base
broadening, the clips arrangement, casings, build-ups, etc. For soils with the anisotropy
index a> 1, the traditional calculation gives the decrease of the settling values. Considering
that strain anisotropy impact is particularly high as these are usually soils with a layered or
columnar texture, neglecting of this fact during the reconstruction is unacceptable.

Keywords: strain anisotropy, soils, anisotropic foundation bed, stiffness analysis method,
improved method.

HOTOYHCIICHHBIE HCCIIEIOBAHUS yde-

1X, Kak B Poccn, Tak 1 3a pyOexxom
yOeIUTENEHO CBU/ICTENBCTBYIOT O TOM, UTO
BCE HECKAJIbHBIC TPYHTBI 00JIAIAt0T CBO¥-
CTBOM JepopMaLIMOHHOM aHn30Tporuy. [1]
B cBsA3u ¢ 3THM, yuyeT aHU3OTPOIHBIX
CBOWCTB TPYHTOB B pacyeTax IPYHTOBBIX
OCHOBaHHU TMO3BOJISIET YTOUHUTH UX pe-
AJIbHBIC CBOWCTBA M B HACTOSIIIICEC BPEMsI
MPHOOPETACT CBOIO HEOCTIOPUMYIO aKTY-
aJBHOCTB. J{J1s TOCTH)KEHHMS 3TOH 11eTTH aB-
TOpaMH OBLTH [POBE/ICHBI MHOTOYHCIICHHBIC
9KCIIEPUMEHTAIIBHBIC ¥ TEOPECTUUCCKHE HC-
CJICJIOBAHUSI 110 BBISIBJIEHUIO U OLICHKE Ha-
TPSDKEHHO-/1E(OPMHUPOBAHHOTO COCTOSTHUSI
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(H.1.C.) aHU30TPOIIHBIX I'PYHTOBBIX OCHO-
BaHMI, LIENBIO KOTOPBIX SIBISUIOCH CO3/1aTh
MPAKTIYCCKUI METO pacyeTa ehopMarimii
(yHIaMEHTOB, TO3BOJIIIONINN y4ecTh HMX
Jie(hOpMAIOHHYFO aHU30TPOIHIO. [2] DTOT
METOJ| 3aKiIo4yaeTcst B ciemyromem. Ha
MEPBOM DTale IPU OLEHKE HHKEHEPHO-
TeOJIOTMYECKHX YCIIOBHH HEOOXOIMMO OrIpe-
JIEJTUTH MOTYIH Jie(hOpMaIHyl TPYHTOB TI0
JIBYM B3aHMHO HEpHEHIHUKYIIPHBIM Ha-
npaBieHusIM. [t onpeeneHust nedopmu-
PYEMOCTH TPYHTOB IO B3aHMHO IEpIICH-
JWKYIISIPHBIM HAIPABIICHISIM TIPOObI TPYHTa
HEOOXOIMMO OTOUPATH MPH BEPTHKAIBLHOM
1 GOKOBOM TIOJNIOXKEHUH Kouier] (10 [IeCTh

1po0 B KoM ciydae) (pucyHok 1). Hc-
CIIC/IOBAaHMUSI TPYHTOB €CTECTBEHHOTO CJIO-
JKEHUST OBLTH MPOBE/ICHEI [0 CTAHAPTHBIM
METOMKAM B YIUIOTHUTEISIX chcTeMbl T vt
PpOnpoeKT” (PUCYHOK 2).

HccnenoBanvst 1edopMaIoOHHOMN aHH-
30TPOIHMH TPYHTOB, HMEIOIINX CTPYKTYPY,
c(OPMHUPOBAHHYIO MIPOCTOI OTCHIIKOH,
YIUIOTHCHHEM BHOPOBAaHHEM U TpaMOOBa-
HHEM OBUIM IMPOBEICHHI B MPUOOpE TpeX-
ocHoro cxarust (I1TC cucremsr A.JL. Kpsi-
JKaHOBCKOTO) C HE3aBHCHMBIM DETyIIHpO-
BaHWEM TEPEMEHHBIX BEIMYMH IIIABHBIX
HanpspkeHuit. [Tpubop coznan Ha kadenpe
WHXCHEPHOH T'e0JIOTHH, OCHOBAHHI 1 (hyH-
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namenTtoB HoBOCHOMPCKOTO rocynapcTBeH-

o> ) HOTO apXUTEKTYPHO-CTPOUTEIILHOIO YHHU-
Bepcurera (CubctprH) (prcyHoK 3). [2]

TTosyteHHbIe B SKCIIEPUMEHTaX 3Hade-

z Y % C Hus epopMantuii 00pasLoB rPyHTa B BEP-
— [ THKAILHOM M TOPU30HTAILHOM HAIpaBJie-

F X HUSX OBUIM UCIIONB30BAHBI JUIS OLIEHKH JIE-

X q (hOpMAIMOHHOM AaHU30TPONUHU TPYHTOB.

/’ [Ipy aHanm3e MOIYyYECHHBIX PE3y/IBTATOB

z v OKa3aJIOCh BO3MOXXHBIM OLICHHUTH CTCIICHb

NeOpMAIIMOHHON aHM30TPOIHH TPYHTOB

Pucynok 1. Cxema or6opa o0pa3noB rpyHTa nokasareneM anmsorpormu ~ = E/Ex =
Sx/sz = &€z, e E, u Ex — momynu nedop-

MaIH B BEPTUKAIBHOM U TOPU30HTATBHOM
HaTpaBIICHUSX, S, U Sx , € U £ —A0COIIIOTHBIC
U OTHOCHTEIbHBIC JIe()OpPMAIIN B BEPTH-
KaJIbHOM U TOPU30HTAITBHOM HAIPABIICHUSIX
COOTBETCTBEHHO, a JIJIsl PYHTOB, UCITbITAH-
HBIX B MPUOOpPE TPEXOCHOTO CHKATHS ITa
OlIeHKa OblTa TIPOBEJIEHA M0 OTHOLICHHIO
Sx/Sy (110 B3aMMHO TEPIICHANKYIIIPHBIM I0-
PHU30HTAITLHBIM HAMpPaBJICHUSIM Y 1 X). [To-
Ka3aTeJIv aHU30TPOTTHH ~ HMCCIIENOBAHHbIX
BUJIOB IPyHTa M3MEHWIHCH OT 0,5 110 2,1,uT0
MPAKTHYIECKU OIITYTHMO.

Moy nedopmarmu Ez n Ex MmoxxHO
OIIPE/ICNIATh M3BECTHBIMHU METOJIAMHU B CO-
orserctuu ¢ CIT 22.13330.2011 «OcHo-
BaHMs 3[aHUN U coopykeHuiD [3] 1o pe-
3yJIbTaTaM KOMIIPECCUOHHBIX HCITBITAHUI
CTaHJapTHBIX 00pa3LOB IPYHTA, BBIPE3aH-
HBIX U3 MOHOJIUTA HJIM HETIOCPEICTBEHHO
B MecTe oTOopa Mpod TpyHTA IO BEPTH-
KaJTbHOMY Y TOPH30HTAILHOMY HaITpaBJie-
HUSM. 3HAYEHUS &x U €, MOXKHO OTIPENIeTIUTh
TaKKE UCTIBITAHUSIME OOpa3lioB B CTaOH-
nomerpe. 3HadeHus koahduimenta [lyac-
COHa “\Yx B pacyeTax H.J1.C. aHH30TPOITHON
MOTYTIOCKOCTH (CJIOS) JUTSL Pa3iIMIHBIX
TPYHTOB PEKOMEH/yeTCsl IPUHUMATh Tal-
JIMYHBIMU ¥ paBHBIMH U151 TieckoB — 0,25;
cyneceii — 0,30; cyrmukoB — 0,35 1 miiH —
0,40.

3navenns Momyiis ciBura Gy, B CBA3H
C MaJIbIM BJIMSIHHEM €T0 Ha Pe3ysIbTaThl Ha-
TPSDKEHHO-/1€(POPMHUPOBAHHOTO COCTOSTHUSI
(H.1.C.) aHU30TPOITHON MONYIIIOCKOCTH
(cT081), PEICTARICHHON TPYHTAMH C HEYETKO
BBIPQKEHHOH CIIOMCTOCTBIO TEKCTYPBI, pe-
KOMEH/TyeTCSI BBIYHCIISITH [0 3aBUCHMOCTH:

E,
Gx: = -
201+v,,)] o

Ez+Ex . _ Vyx+sz
e

HanpspkenHo nehopMupoBaHHOE CO-

me E, =

2 - - — L o &
Pucynok 3. Ilpudop TpexocHoro cxkarusi /I1TC/ ¢ He3aBUCHMBIM peryJiupoBaHeM CTOsHUE TPAHCBEPCAIbHO-U30TPOITHOU 110~
BeJIMYMH [VIABHBIX HANPSIKeHHI JyTUIOCKOCTH (CJT0sT) pEKOMEH/TyeTCsl yCTa-
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HaBIIMBATH 10 PE3yIbTaTaM PacueToB, BbI-
TIOJTHEHHBIX METOJIOM KOHEUHBIX SIEMEHTOB
TI0 JIFOOBIM CYIIECTBYIOIMM B HACTOSAIIEE
BpEMsI IPOrpaMMaM, TI0 KOTOPBIM MOKHO
HOTyYNTh KapTHHY H.J.C. TPYHTOBBIX OC-
HoBanuit (COSMOS, COSMOS/M, AN-
SYS, PLAXIS u nip.) npu n3BECTHBIX 3Ha4e-
HUSX MOAynel nedopMmarmu rpyHTOBOI
cpensl E, 1 Ex; koaddunmentax ITyaccona
Vix M Vyz B TIPEANIONIOKEHUH Vyx = Vi, TC
TMIePBbIi TApaMeTp XapaKTepu3yeT OOKOBOE
pacIIpeHne rpyHTa B IIOCKOCTH H30TPO-
1M (B TOPU3OHTANIBHOM IUIOCKOCTH XY), &
BTOPOil — pacIIMpeHre B BEPTHKAIBLHOM
HanpasJICHUHA OT HOPMaJIbHbIX T'OPU30H-
TaJIbHBIX HANpsDKeHUH; Moyyste caBura Gy,
B BEpPTHKAJIBHOM IUIOCKOCTH J1e(hOpMHUPO-
BaHUSI; BEJIMYMHA Vix = Vi (E. / Ex). [Ipn
CPaBHEHUU TOTYYEHHBIX PE3YJIBTATOB pac-
Yera H.JI.C. OHOPOJIHO-aHU30TPOIHBIX H
M30TPOITHBIX OCHOBAHMII B BUJIE CJIOEB pa3-
JIMYHOM MOIITHOCTH U MOJTYTUIOCKOCTH OKa-
3aJI0Ch BO3MOXKHBIM ITIPOCTBIM CHOCOOOM
y4ecTb Je(OpMALIOHHYIO aHH30TPOIHUIO
TPYHTOB OCHOBAHUSI TP TIOMOIIN K0d3(-
(DHMIMEHTOB BIMSTHUS aHU30TPOITHY TPYHTA.
O1i K03 DHUIMEHTHI TTOKA3BIBAIOT, KAKYFO
JIOJTIO OT HAIPSDKEHHST B U30TPOITHOM cpejie
COCTABJISTFOT COOTBETCTBYIOIIHE HATIPSHKEHIST
B aHM30TPOITHOM. 3HAYCHHS KOI(DPULIICHTOB
BBIUHCIIIIOTCS IO (hopMyIIam:
Ki=6x/0, @
"= Gxa/ Ox.

rae K. n Ko’ — monpaBounsie koahdu-
IIMEHTHI BIVSHUS aHH30TPOINY TPYHTa;

Gz U Gxy — BEPTHKAIBHBIC U TOPH30H-
TaJIbHbIC HANPSDKEHMS JUIS QHU30TPOITHOM
Cpesibl;

G, 1 Gx — TO K€, I H30TPOITHOM.

Hanpspkennst 6zo 1 6X0, 6z 1 OX BBI-
YHCIIIOTCS JUTS XapaKTePHBIX TOYEK TPyH-
TOBOTO MAaCCHBA, PACIIONIOKEHHBIX Ha IICHT-
PabHOM U YITIOBOM BEPTHKAJISIX 3arpyKeH-
HOTO y4JacTKa moBepXHOoCTH. [TormpaBodnsie
K03 GULINCHTH BIUSHUS aHU30TPOITUH
TPYHTa MOXKHO TIPHMEHSATH JUTSI KOPPEKTH-
PPOBKH BEJIMYHH 0CaI0K (pyHIaMeHTOB, pac-
CUNTAHHBIX TIOOBIM U3 CYIIECTBYIOIINX B
HACTOsIIIee BpeMs METOZIOB. [3] DTu naHHBIC
JIOCTATOYHBI I pacdyera ocajok (yH/a-
MEHTOB, PACTIOJI0KEHHBIX Ha TOBEPXHOCTH
MOJIYTUIOCKOCTU HJIM CJIOEB Pa3JIUuHOM
MoIHOCTH. J{jist ynoOcTBa MPaKTHIECKOTO
ucronb3oBaHust kodddunrentoB Ky n Ko/
OHM BBIYMCIIEHBI JUISI CEPeUH TOPU30H-
TaJbHBIX CIIOEB, HA3HAYAEMBIX MO]] TTOJIONI-
Boit ¢ynmamenta mo CIT 22.13330.2011
«OCHOBaHHUS 30aHUI U COOpyKeHUiD» [3]
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gepe3 0,4b (b — mmpuHa 3arpy>keHHOTO
y4JacTKa OCHOBAHMS, PaBHAs IIHMPHHE I10-
JOIBEI (yHIaMeHTa). B ciaydae Heobxo-
JIMOCTH HETPYIHO TIPOBECTH HHTEPIIONS-
o 3Hadennit Ko n Ko kax o nokasaresto
0L, TaK ¥ 110 TTyOUHE PaCTIONOKEHHS TOUEK,
B KOTOPBIX BBIYHCIISTIOTCS 3HAYSHHS HATIPSI-
JKEHUH Gz 1 Oxe. KoahummenTsr, onpere-
JseMble I TOYEeK YIIOBOW BEPTHKAIIM,
HEOOXOJMMBI [T PAcieTa 0Ca/IOK C yUeTOM
BIIMSIHUSL HArpy30K OT COCEMHMX (yHIa-
MEHTOB. 3Ha4eHHs TOPH30HTAJbHBIX Ha-
HPSHKEHUH Ox U Gxq PUMEHSTIOTCSI JUIs pac-
yeTa 0caJlok 0oJiee CTPOrUMH METOIaMH, B
KOTOPBIX YYUTBIBACTCSA BO3MOXXHOCTH 00-
KOBBIX JiepopMariiii TpyHTa OCHOBAHHSL.
Brustaue 3antyOnenus (pyHIaMeHTa MOYKET
OBITh YYTEHO BBEICHUEM B pacyeT A0II0JI-
HHTEJBHBIX HAIPSHKEHNH OT PABHOMEPHOIT
Harpy3Ky Ha YCJIOBHOW MOBEPXHOCTH OC-
HOBaHHsI C HHTEHCHBHOCTBIO, PAaBHOM HPH-
POITHOMY JJaBJICHHIO TPYHTA Gygo HA YPOBHE
HOJIOMIBBI (hyHJAMEHTA.

[Mosy4yenHsle pacyeTaM pe3ylabTaThl
MO3BOJISIIOT YCOBEPIICHCTBOBATH METOJ
MOCJIOIHOTO CyMMHUPOBaHMS e(hOpMarivid.
YcoBeplIeHCTBOBAHIE METO/IA 3aKIIF0Ya-
eTcs B ydere 1e(hOpMHUPYEMOCTH TPyHTa
10 BEPTUKAILHOMY M TOPH30HTAILHOMY
HaIpaBICHNSIM IPH eIICTBIN BepTHKAIIb-
HBIX Ozp,w 1 TOPH3OHTAIBHBIX Oxp,a JO-
MOJIHATEIIbHBIX HAPSDKEHUH, PACCUHTHI-
BAEMBIX JUISl TOUCK MOJIYIUIOCKOCTH, KO-
TOpBIE PACIIOJIOKEHBI Ha IEHTPAIBHOI
BEPTHKAIIM MOCPeNuHe cioes hi, mpen-
YCMOTPEHHBIX (hOPMYITOH:

s=26h

©)
O pia O pia

g, =——0-v_ v )-————0+v,).

e =i Xy zy xy

il E. E,

Hamnboree mpocTo BiwsiHIE aHU30TPO-
TIMX MOYKHO Y4eCTh TI0 opmyrie (4) myTem
KOPPEKTHPOBKH TOJHKO HANPSDKEHUH Gipi,

T.e. TI0 opMmyIie:

S=PD 0 uia EL )
=i

IIpu 3TOM TOYHOCTBH pacuera 0cagoK
HECKOJIbKO CHIDKAETCSI.

Tommmua hi ¥ KOIMYECTBO CIIOEB N
npuHUMaeTcs B coorBercTBuu ¢ CII
22.13330.2011 «OcHoBaHus 31aHMIA U CO-
OpYKEHUID).

JlononHuTeNnbHbIe HaNpsOKEHUS BHIYHC-
JITFOTCSI TI0 3aBUCHMOCTSIM:

o-zp,i,a = O-zp,i : KIZ B

p— . !
(o} - O-xp,i Ka s

xp.ia

O-yzp,i,a = O'yzp,i . K‘i} s

/
O'yxp,i,a = O'yxp,i . Kya )

1€ 02(0P) ¥ O p) JIOTIOTHUTEIIHHBIC
HaNpsDKEHUSI B COOTBETCTBYIONIMX TOUKAX
1 M30TPOITHOH MOMYTIIOCKOCTH OTPEIENISTIOT-
CsI TI0 MIMEIOIIMMCS PELIEHUSM JUTs TMHEH-
HO-71ehOpMHUPYEMOii CpeIbl;

Ky(K'y) u K'o(Ky) — x03hPHUIHEHTBI
BIIMSTHUSL @HU30TPOIINN TPYHTA IS XapaK-
TEPHBIX TOYEK LEHTPAJIbHOW U YIIOBON
Beprukasei. 3Hauenust Ku(K'y) n K 'o(K¥,)
TIOJTyY€EHBbI ITyTeM COIIOCTaBIICHHS COOTBET-
CTBYIOIIMX Hal'lpﬂ)l(eHHﬁ, pacCYUTaHHBIX
METOAOM KOHECYHBLIX 3JIEMEHTOB IIPU OL = 1
no#l.

B citydae He0OXOMMOCTH OIIpEIeNIeHIS
sHaueHnit Ko(K'y) u K'o(K¥'s) uist apyrux
TOYEK LIEHTPAILHON U YIIIOBOM BepTUKaIeH
UX 3HA4YCHUS] HAXOISATCSl MHTEPIHOJLILCH
PE3yJIBTaTOB.

BriBoz. YeraHoBieHO, YTO B TEX CITy-
yasiX, KOIJja OCHOBAHKE UMEET I10Ka3aTellb
nedopMalMoHHOH aHu3oTporuu o < 1,
3HAYEHUE PACUETHOIO COLIPOTUBIICHNUSI TPYH-
Ta OCHOBaHWS R yBeMYHBaeTCs, 4TO MpH-
BOJIUT K YMCHBLICHUIO Pa3MEPOB IOJIOIBbL
(yHIAMEHTOB U K IOJyYCHHIO SKOHOMH-
geckoro dddekra, u, Ha06opoT, mpu o > 1
TpelyeTcsl yBeIMUeHHEe Pa3MepOB TTOIOIIBE
0 CPABHEHHIO C yCTaHOBIeHHBIMH 110 CIT
22.13330.2011 «OcHOBaHus 31aHUANA U CO-
opy>keHuit». McenenoBanys mokasaiiu, Ipu
MPUMEHEHNN H30TPOITHOM MOJIENH ISt pac-
YETOB TPYHTOBBIX OCHOBAHMH TPUBOIUT K
UCKaKCHUIO NCHCTBUTENBHON KapTHHBI
H.JI.C. ocHOBaHusl. [ Ipeyiaraemplii mpakTu-
YyecKkuil MeTox ydera aeOpMarMOHHON
AHM30TPOITMHI MOXET OBITh PEKOMEH/I0BAH
JUTS BHEZIPEHNS] B TIPAKTHKY TPOSKTHPOBAHHS
U CTPOUTEINBCTBA (DyHIAMEHTOB.
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Jlenucos A.P,

KaH/I. TEXH. HayK, JIOIEHT
JleBun MLI,

II-p TEXH. HayK, Ipod.
Hexpacosa T.H.,

J-p TEXH. HayK,
concKaTelb
Koctpomckoit rocyaapcet-
BEHHBII YHUBEPCUTET HM.
H.A. Hekpacosa, Poccus

YyacTHHKH KOH(bEPEHIIH,
HarponasHoro nepseHcTsa

T10 Hay4YHOI aHAJIUTHKE,
OrtkpbrToro EBponeiicko-Asuar-
CKOTO TICPBEHCTBA

[0 HAyYHON aHAIINTHKE flow.

PY CHCTEMHOM aHAIIN3€ ¥ MOJIEIHUPO-

QHUH JESATENBHOCTH PACIIPeeNH-
TeNbHBIX ceTeBbIX Kommanmsix (PCK) ocoboe
BHUMAaHHE YIEISeTCsl, KaK MpaBuilo, Ou3-
Hec-nipoueccy (bII) «Texnonoruueckoe
npucoerunerue» (TII), spisromemycs Ha-
pany c bI1 «Pacnpenenenue aneKTpruieckoi
SHEPIUI» OCHOBHBIM JIOXOITHBIM IPOLIECCOM
PCK. Or kauectBa peasmsatuu BIT TII B
3HAYUTEILHON Mepe 3aBHCHT HE TOJBKO
¢unHancossIit yeriex PCK, Ho 1 e€ nenoBast
peryTanyst y KIMEHTOB, CTeHKXOJIIEPOB 1
BJIACTHBIX CTPYKTYp MYHHLHIIAIBHOTO H
pernonansHOr0 ypoBHed. HopmarusHoO-
npasosble orHouleHuss PCK u ximeHToB
pemiameHTupyer [3], ycraHaBaMBaroLlee
JIOCTATOYHO JKECTKUE CPOKH peaTH3aIiii
3asBKH. B CBs3U ¢ 3THM 3amava 1mraHupo-
BaHMS padOT IO MCTIONHEHHIO 3asBOK U pa-
IHOHAIBHOTO PACHPEIEICHUSI PECYPCOB
PCK sBrsieTcst BecbMa akTyaIbHOM.

JUis pemienust ykazaHHOM 3aJauu He-
00XOIMMO, TIPEXKIE BCETO, MOCTPOUTH €TO
aJICKBAaTHYIO MaTeMaTHIECKyT0 Moziensb. [1o
MHEHHIO QBTOPOB B KA9ECTBE TAKOH MOJIEIH
11e71eco00pa3HO UCTOMB30BaTh CHCTEMY Mac-
coBoro obcmyxuBanusa (CMO), 4to mos-
BOJIUT KOJIMYECTBEHHO OLICHUTD BaKHEMIIINE
CTaTUYECKHE U TMHAMHYIECKHUE TTOKa3aTel
uccnenyemoro bIT. Tlepssiit Bonpoc, koto-
Ppblii Bo3HUKaET Ipy cunTe3e Mope CMO,
(opMyIHpyeTCst CIETYIOIIIM 00pa3oM: Ka-
KOMY 3aKOHY MOJYMHSIETCS] BXOIHOM MOTOK
3a5BOK?

Jli1s1 oTBeTa Ha ATOT BOIPOC aBTOPaMU
MPOBEJICH CTATHCTHYECKHI aHaN3 (hakTh-
YECKHX JJAHHBIX, COOPaHHBIX COOTBETCTBYHO-
mmmu ciyxoamu prmmana OAO «MPCK
Lentpa» — «Kocrpomasnepro» B 2008-
2012 rr. BecbMa 3HaUMTENBHBIH 00BEM

obcrmy»xuBanus, 1oTok [Tyaccona.

0b0CcHO8bIBACMCS, YIMO 8 PACHPEOETUMENBHBIX CEMEBbIX KOMNAHUAX NOMOK 3AA60K HA MEXHONOUECKOe
npucoeounenye K MeKmpuveckum cemsam noouuner saxony Ilyaccona, unmencusHoCcnb KOMopo2o
MOJCHO Onpedenums no npeoiodHCeHHOU pespeccUuoHHoU Modenu. Bvioenenvl nomoku 3a160k eHympu
00We20 NOMoKa 8 3a8UCUMOCIIY O KAMe2OPUU 3AABUMENS U 3A6TIEHHOU MOUHOCHIU.

Ki1roueBble ¢j10Ba: TEXHOIOTTYECKOE TIPUCOCTMHCHHUEC K SJICKTPUICCKUM CETAM, CHCTEMBI MaCCOBOI'O

1t is justified that in the distribution grid companies the requests flow for technological association to
electrical networks is subordinate to the Poisson law which intensity it is possible to determine by the
offered regression model. Request subflows in the general flow depending on category of the applicant
and the declared capacity are selected.

Keywords: technological association to electrical networks, queuing systems, Poisson
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CTATUCTUYECKHWI AHAJIN3 [TIOTOKA 3ASIBOK
HA TEXHOJIOI'MYECKOE ITPUCOEJJUHEHUNE
K OJIEKTPUUYECKHUM CETAM
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PucyHok 1. Pacnpesneiienne 3asiBOK BO BpeMeHH

9THX JAHHBIX TI03BOJIAET YTBEPKAATh, YTO
OHH TIPEJICTABIIIOT COOOH Perpe3eHTaTHB-
HYO BBIOOPKY, 00eCIIeunBaroLIyI0 Tpedye-
MBIii YPOBEHb JIOCTOBEPHOCTH IOy YEHHBIX
Ppe3yIBTaToB.
1 AHau3 pacrnipesiesieHus1 3asBOK
BO BpeMeHH

Ha pucynke 1 npuBeneH BpeMeHHOM
DS KOJMYECTBA MOCTYTIAIONINX 3asIBOK Ha
TII B mecsL.

OueBH/THO, YTO CO BpEMEHEM KOJIIIe-
CTBO 3asBOK PACTET JIMHEIHO, OJIHAKO KOd(-
(pMIMEHT IeTepMUHALIN HMEET O4eHb MaJIoe
3Ha4YEHHE, YTO HE JJAET BO3MOYKHOCTH OITpe-
JIeTIUTB TTapaMeTphl (PYHKITHH, OTPaKArOIIeH
9Ty 3aBUCUMOCTb. M3 pucynka 1 BuIHO,
YTO OTKJIOHEHHS OT TPEH/a HOCST IepHO-
JIMYEeCKHIl XapakTep C IepUoJioM B OIUH
rozt. JI1s IpOBEepKH JAHHOTO yTBEPIKICHUST
TIOCTPOCH IPaduK CKOMB3AIIEH CpeHel 1
OIICHeHB! KOJICOAHWsI OTHOCHTENIBHO HEe.
Tomyuennsle B pe3ynbTrare KpUBBIE TTOKa-
3BIBAIOT BBICOKYIO CTETICHb KOPPEIISIIHH C
JIMHENHBIM U CHHYCOUIAIbHBIMU TPEHIaMU

COOTBETCTBEHHO, YTO II03BOJISICT OIMCATh
3aBHCHMOCTb KOJIMUECTBA 3a5BOK OT BPEMEHH
CIIE/TYIOIINM 00pa3oM:
3w)=aum +
iz sin(M—1)/6- —1/2) ) +ba, )
raev=1,2... — HoMep Mecsilia, HAYUHAs
¢ stuBaps 2008 roza.

MeTtooM KOppeNSIMOHHOTO aHAJIH3a
ObUH ompereeHbl KO3 PUIMEHTHI (yHK-
[OHAJIEHOM 3aBUCHMOCTH (1), 9TO MILTIO-
cTpupyer Tadmmma 1.

W3 tabmuuet 1 ceyet, 9To Bee 3Hade-
HUS SIBTISFOTCS JIOCTOBEPHBIMU O KPUTEPHIO
CTBIONIEHTA C BEPOSTHOCTBIO OIIMOKK MEHee
5%. Pacuetnoe 3naueHne xodddunmenta
Oumepa — F = 56,73, uto Gonblie Tabmuy-
HOTO 3Ha4eHHUs, paBHOTO 3,16. DTH pe3yib-
TaThl MO3BOJIAIOT YTBEPAKIATH O JOCTOBEP-
HOCTH U aJIeKBaTHOCTH MPEIOKEHHON MO-
nemu (1) ¢ BepoATHOCTBIO OLIMOKU MeHee
5%. UTo MILTIOCTPUPYET PUCYHOK 2.

2. AHAJIM3 MHTEeHCHBHOCTH TIOTOKA
3asiBOK B JIeHb

Jlns monmemu B Buge CMO kBaHT B
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Tabanua 1.
PesyasTarhl KOPPeIsiiMOHION0 AHAIN3A
Cranjapraoe
Koy dpuunentst Cpeanee M —-— { S5 |
ay 3,739395| 0,436587 | 8,56507 2,009575
[ 58,64308 8,791184 | 6,67067 2,009575
b, 137,894 12,78233 | 10,78786 | 2,009575
Koaddumment koppensunn R | 0,84089 0,078943 | 10,65186 | 2,009575
500
450 A
200 A
A N

50
o Ty T T T T T T T T T L T v T v T T T
$8§3838%88 388883 §8234z 48337
§E§§§Eiiégééfiggéziisgéii
Pucynox 2. Cpasnenue GakTHIeCKHX TAHHBIX ¢ MO/IeILHBIMH
Tatnuua 2.
Pe3y."leaTbl KOPPEJIHIHOHHOID AHAJIH3A
Cranpaptaoe
Cpeanee (ITKJ‘IDIII;EBE Tpac Tmati
an 0,1761 0,0204 8.6531 2,009575
i 2,0848 0,4205 4,9577 2,009575
by 6,6933 0,6072 11,0238 2,009575
Koadduiment
koppestus R 0,8145 0,0837 9,7273 H009515
25,00 -
20,00 +—— — A =
1500 +
10,00 +
500 +
000 +—+
o
é‘* #" u“’ B w‘l & ﬁ" s!’ f» a" @‘*

PHI:yIIOK 3. CpaBuenue (I)am'nqecxux AAHHBIX ¢ MOIEILHBIMH

OJIMH MECHAIl HE MO3BOAET A/IeKBATHO Mkd-
HHPOBATE JICATENILHOCTh. JKCHEPTHEII ONpoc
NOKa3al, 4TO MPHEMIEMbIM € TOUKH 3pEHHSA
pelaeMoil 3aaun KBAHTOM BPEMEHH #B-
nsieTes O/IMH pabouuii IeHb.
Tlpe/monos i, 9To 3aBHCHMOCTB CPeft-
HETO YHC1A (MHTEHCHBHOCTH [TOTOKA ) 3a5IBOK
B JIeHb B KOKJIOM MECALE onpeensercs
BRIpAKeHHEM (2), AHATOMHYHBIM BBIpaKe-
HHo (1):
AM)=aorm +
aorsin((m-1)/6-—/2))+ b, (2)
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e v=1.2... — HOMEp MecsIa, HaunHas ¢
ausaps 2008 roja.

MeTo0M KOPPEIAIHOHHOTO aHATH3A
OBIH onpeeieHs! KoMpOUIHEHTE (yHK-
HHOHAILHOH 3aBHCHMOCTH (2), 4TO HIUTIO-
cTpupyer Tabnmia 2.

W3 Tabmuist 2 creyer, 4To Bee 3Have-
HHA ABNISIOTCA JIOCTOBEPHBIMH 110 KPH-
Tepuio CTBIONCHTA € BEPOATHOCTBIO
omudKkH Menee 5%, PacyeTHoe 3HaUCHHE
koohduumenta Gumepa ~ F = 47,31,
47O DOIbIIE TaGIHYHOTO 3HAUYCHHS, PaB-

HOro 3,16, DTH pesyisTaThl MO3BONSIOT
YTBEPKIaTh O JIOCTOBEPHOCTH H ajleK-
BATHOCTH NpE/UIOMEHHOH Monenn (2) ¢
BEPOATHOCTHIO OndKrH Menee 5%. Hto
WITIOCTPHPYET PHCYHOK 3.

Ipeanonoany, YTo NOTOK 3a$BOK Ha
TIT ssaseTcs opAMHApHBIM Oe3 mocae-
CTBHIi, HC CTAIIHOHAPHBIM B TCUCHHE TO/IA,
HO CTAIIHOHAPHBIM B TEHEHHE MeCcAla, T.e.
arngercs norokom [lyaccona. B atom cryuae
BE/IMMHA CTAHIAPTHOTO OTKIOHEHHA OT
HHTCHCHBHOCTH TIOTOKA W CPEJIHAN HHTCH-
CHBHOCTB IMOTOKA JIOTBKHEI OBbITh paBHb! [2].

Jlns mpoBepki 2TOro YCIOBHA B
KaskJI0M MecAlle BPeMEHHOTO psja Oblia
OLICHEHA BEPOATHOCTH TOTO, YTO (hak-
THYECKOE PACTIPe/Ie/IeHHE COOTBETCTRY-
eT TEOPeTHYECKOMY MO KpHTepHio ¥2.
B kauecTBe mapaMeTpoB TeopeTHue-
CKOTO pacnpe/ie/IeHUs HCTOIb30BATHCh
pacdeTHas HHTEHCHBHOCTE (2) ¢ paBHOIT
eif BeNMYHHOH CTaHAapPTHOTO OTKIO-
Herua. CpeHee 3HaUCHHE BEPOATHOCTH
no kputepHio ¥2 pasno 0,9324:0,1404,
4TO O3HaYAeT: 114 a0CoM0THOTO H0Mb-
HIHHCTBA MEPHON0B BPEMEHHOTO psja
BEPOATHOCTL HECOBMAZICHHA (aKTHYe-
CKOTO H TEOPETHYECKOTO pachpeiese-
Huit He npessiiraet 10%.

J171s1 'pOBEPKH JIOCTOBEPHOCTH MOIETH
ONpe/ieTHM KOTHHECTRBO 3aiBOK B MECHIL:

3(u)= aln)1(ar), (3)

171e 3(1) — KOIM9eCTBO 3aABOK B MECHLL

M, A(M)— MHTEHCHBHOCTB (KOIWYECTBO) 3a-

ABOK B JIEHb B MECALIE M. /(M) — KOJTHYECTBO
pabouHX JTHEH B MecALe M.

KoogypuimieHT koppersimm Mesty (hax-
THYECKHM KOTHYECTBOM M PacyETHBIM (PH-
cyrok 4) R=0,84 14 it otHOCHTEIBHOE Cpet-
HEKBAJIPATHIHOE OTKIOHEHHE, He IpPeBbi-
matontiee 20%, roBOpAT 0 BLICOKOH CTENEHH
JIOCTOBEPHOCTH MPEATOKEHHBIX MojIenei
(2)u(3).

3 Anajius pacupeie/ienns 3auBoK
1o rpynnam

s odppextusroro rnanmposatns bl
TT1 HEOOXOIHMO YUHTBIBATE HE TOITLKO 00-
HIee KOMHYECTRO 3a8BOK, HO W MX pacrpe-
JIGJICHHE 110 TEM HITH HHBIM TPYTIHaM, rno-
CKONBKY B MPHHALICKHOCTS TPYITIC Orpe-
aensiet BpeMs uenoarenns [ 1, 3], Knacen-
(PHKAIHOHHBIMH TPH3HAKAMH TPYTIILL AB-
NSOTCS KATErOPHS 3asBUTES H 3asBICHHAs
MotHoeTs [3].

PacnipesieneHue 3asBOK MO KATETOPHIM
sassuTeneit wnoctpupyer tadimia 3. Oc-
HOBHYIO JIOJIO COCTABIAIOT 3a8BKH (DU3H-
YECKHX JIHIE, ManbIX M CPE/HHX Mpefi-




TPUATUH, TPUYEM JIOMIO 3asIBOK KaXIOM
TPYIIIIBI MOXKHO CUHTATh TIOCTOSTHHOIA.
Pe3synbrarel poBepKH BHIOOPKH IO
kpuTteprio CThIONEHTa MO3BOJISIOT CIETATh
BBIBOJI O TOM, UTO C TOUKH 3PEHHs MaTeMa-
THYECKON CTaTUCTUKU JOCTOBEPHBIMH SIB-
JIAIOTCS 3HAYEHUs UI1 (PU3MUECKHX JIHIL,
MaJIBbIX U CPEIHHX MPEATPUSITHIL.
Pacnipenenenue 3asBoK 110 3as1BIEHHON
MOIIHOCTH WJITFOCTPHPYIOT Tadma 4.
Pe3ynbTaThl MPOBEpPKH BBIOOPKHU T10
kpuTeprto CTbIOIEHTA TO3BOJISIOT CJIENaTh
BBIBOJT O TOM, 4YTO Z[OCTOBCpHOﬁ MO>XXHO
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Pucynok 4. CpaBHenne (paKTHYECKHX JaHHBIX ¢ MO/IeJIHBIMI

CYHUTATh JIOJIO 3asBOK C 3asIBIICHHON MOIII- Tatmuna 3.
Pacnipeesienue 3asiBOK 10 rpynnam
HOCTbIO MeHee 15 kBT.

Ha OCHOBAaHMH TOyYEHHBIX PE3YIib- Cpennee i;:ﬂiig:’ee thaca t161
TATOB 11EJIECOO0PA3HO BBIZICIIUTH JIBE [PYIIIIBI . N
3aSBOK C 3SRIEHHON MOIIHOCTHIO MEHee Dusnueckue auma 73,52% 6,906% 10,65 2,009575
15 KBr: husueckrie ma, Manbie i cpemne | Maieie i cpenme 19,24% 6,478% 2,97 | 2,009575

OPENPUSITHS
npexnpusATys (Tabimna 5).
0, 0,

TTpHBECHHEIE B TAGIHIE 5 Pe3yTETaThl Kpynusle npennpusrtus 0,27% 0,455% 0,60 2,009575
TOBOPAT O JOCTOBEPHOCTH 110 KPUTEPUIO Cenbckoe X035 CTBO 0,59% 0,574% 1,03 2,009575
CrblozienTa BKIaNa 3asBOK YKa3aHHbIX CeTeBble KOMIIAHUH 0,04% 0,139% 0,32 2,009575
TPYIII B OOLIHMIT TIOTOK. M

YHHIHMIATbHBIC o o

BhIBOJIBI e ——— 6,34% 3,515% 1,80 2,009575

Taxmm 00pa3oM, B 00IIEM MOTOKE 3a- Ta6mma 4
SBOK, TIOTMHEHHOMY 3akoHy Ilyaccoma, PacnipenesieHue 3asiBOK 110 32sIBJIEHHON MOIIHOCTH
BBIJICIISIFOTCS CIIE/TYFOILAE TTOTOKH: P —— Crannapimoe

NOTOK S1 — 3asBKM (PMBHUECKHUX JIUIT C Cpennee P thacy tran

MOLIHOCTD OTKJIOHEHHE P
3asIBJICHHON MOIIHOCTRIO MeHee 15 kBT
0, 0,
siomst — 71,62%; Mopers — rrotox Iyaccoa <15 kBr 91,33% 6,381% 14,31 2,009575
¢ WHTEHCHBHOCTBIO = 1(M)=0,7162-A(m); 15-100 kBt 6,16% 4,284% 1,44 2,009575

ToTOK 52 — 3aABKH (USITIECKIX JHLI C >100 Bt 2,51% 2,496% 1,00 | 2,009575
3asIBJICHHONM MOIIHOCThIO Oojee 15kBT;
nonst — 1,9% (73,52-71,62); Moneis — oToK Tab6muna S.
prasra 53 MOPAIKE ¢ MHTCHCHBHOCTBIO Pacnipenesienue 3asiBOK 10 KaTeropusv 3asiBUTeJIEl
. . 1 3251BJIEHHOH MOILHOCTH
.—2(M)= —(M),

MOTOK S3 — 3asBKH MaJIbIX U CPEIHHUX pynna Cpexnee CranjgapTtHoe ¢ ¢
. o " Y P OTKJIOHeHHe | P*" Taba

PEIIPUSATUI C 3asIBICHHOH MOIIHOCTHIO _
menee 15 kBt; nona —14,03%; monens — Du3HHECKHE TMIA C SATRICHHON
MOIHOCTBIO <1 5kBT 71,62% 7,745% 9,25 |2,009575
IOTOK OpiaHra 7 HOpsiIKa C WHTEHCHUB- P P ——
HOCTBIO =3(M)= = (M); sasBIIeHHOM MomHoCTBI0 <ISKBT | 14,03% 5289% | 2,65 |2,009575

MOTOK S4 — 3asBKM MaJIbIX U CPEAHUX
HPEANPUATUI ¢ 3asBICHHON MOIIHOCTBIO
oonee 15 kBr; nomnst — 5,21% (19,24-14,03);
MoJieb — HNOTOK OpiaHra 19 mopska c
HHTCHCHBHOCTBIO —4(M)= = (M),

HOTOK S5 — IPOUKE 3aBKHU C 3asIBIICHHON
MOIIHOCTBIO MeHee 15 kBT; moms — 5,68%
(91,33-71,62-14,03); Monesnb — IOTOK Dp-
maHra 18 mopsaka ¢ MHTEHCHBHOCTBIO
=5()= =(M);

TMOTOK S6 — IIPOYKeE 3asBKH C 3aBJICHHOIN
MOIIHOCTEIO Oonee 15 kBr; momst — 1,56%
(100-91,33-1,9-5,21); Mozemnb — TIOTOK Dp-
maHra 64 MOpsAAKa C MHTEHCHBHOCTBIO
=6(m)= =(m).

B urore, mocraBnenHast B padote 3aiaga

peleHa: OpesieNIeHbI MOJIEIH TTOTOKA 3aBOK
Pa3IHYHBIX TPYTIIL, YTO AAET BO3MOKHOCTh
MOTYYUTh urcieHHble nokaszarenu bI1 TI1,
Mozenupyemble ¢ omorisio CMO.
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atural stone - is a unique material,

which is the standard combination of
durability, reliability and beauty. Therefore,
natural stone is still popular, along with
modern synthetic materials, especially at a
time when important aesthetic qualities.

Avariety of patterns and textures of na-
tural stone provides petrochemical processes
that occur in the magma at the stage of for-
mation of rocks. To form the texture of the
stone the most important process is the se-
paration of the melt to separate liquid phases.
These phases differ in density, composition,
color, shape, mineral aggregates, etc.

The role of magmas in the formation
of bundles of macro-and micro-structure
of the rockshas been evaluated recently.
In chemistry, the existence of two im-
miscible liquids of different densities
has long been known, the simplest
example of such a system of "oil-
water." At the end of the XIX century.
The view emerged that immiscibility
may be present in the molten silicate
magma, this phenomenon is called
"phase separation™ or "liquation diffe-
rentiation” [1]. Study of this pheno-
menon and its influence on the forma-
tion of the rocks studied by well-known
foreign and domestic scholars like Le-
vinson-Lessing, Bowen and Greig [2,3].
The main directions of the discussion
around the phenomenon of phase se-
paration, there were two: whether it
exists and if there is any rock may
result from this process. Much less at-
tention is paid to the crystallization of
silicate melt stratified rocks. It was
believed that each of the liquid phases
crystallize separately, suggesting that
these processes occur in parallel [4].

With the development of research tech-
niques, it was shown that phase separation
is present in some granites, basalts, as well
as in lunar rocks [5]. It was found that the
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LIQUATION DIFFERENTIATION AND INTERACTION
OF LIQUID PHASES IN SYNTHETICMINERAL
ALLOYS MELTS

effect of stratification is present in virtually
all glass and many other synthetic silicate
melts. The phenomenon of phase separation
is most effective in the study of synthetic
materials. Of all the materials that separate
into two liquid phases, synthetic mineral
alloys are most similar to the rocks [6].

Synthetic mineral alloys (siminals) - a
type of petrurgical materials obtained by
crystallization of molten rock, or various
waste products of basic and ultra basic cha-
racter. Siminals - it is also a material obtained
by the relaxation of physical and chemical
processes associated with the cooling of
the melt produced by oxide mixture with a
high concentration of silica.

Siminals structure is a combination of
crystalline aggregates, ranging in size from
100 nm to 800 microns, and an amorphous
glassy phase with nanoscale nucleation.

Earlier phase separation siminals
not investigated because it was believed
that the phenomenon of immiscibility
exists only at high temperatures, and
hence, by the time of crystallization,
even if there was segregation, the melt
becomes homogeneous state. We believe
that the liquid phase in the melt siminals
certainly interact, as well moistened
with each other. The study of the cry-
stallization of silicate melts from the
separated state, taking into account the
interaction between the phases is an
urgent task. The solution to this problem
will manage the processes of phase se-
paration in order to achieve certain
properties siminals, including aesthe-
tic.

The purpose of this study is to examine
the interaction of fiber in the melt phase
during crystallization siminals.

The phenomenon of phase separation
in the melts siminals was first discovered in
the industrial manufacture of products from
them for stone casting technology. Watching
the process, the engineers found that by po-
uring superheated melt products are highly
fragile. On the cleaved products such visible
banded structure. The shape and distribution
of contrasting bands of repeating the direction
of flow of melt in the mold. This texture is
called "tree". Since the phenomenon of

phase separation led to the marriage of pro-
ducts, the only focus of his study was to
identify the conditions under which it can
not arise. Once these conditions are found
in practice, research on this matter have
ceased.

In the works of Fenner [7] notes that
melt into fibers when the system loses its
balance. The melt can lose your balance
when lowering the temperature or the tem-
perature drops and the simultaneous cry-
stallization.

Therefore, segregation can be stable
and metastable [8]. Recognized as a stable
one that occurs before the liquidus and the
metastable one which occurs in the interval
between the liquidus and solidus. In practice,
most siminals production is a metastable
phase separation.

In the works of American Scientists
Rutherford and Hoffman [9,10], noted that
the allocation of droplets of one liquid in
another, a further change in composition of
these fluids depends on the diffusion of ele-
ments in both melts and the surface phase
sections. This process is similar to the pro-
cesses of nucleation and crystallization of
solid solutions from the melt, but the rate is
much higher, as occurs in fluid.

Visually segregation in siminals has
banded texture on the macro - and micro -
level (Fig. 1), since the melt siminals dy-
namically positioned (poured into a mold).

Liguation siminals texture can be desc-
ribed as a mass matrix are areas with very
different composition and structure.

In 1987 E. Roeder [11], a famous scholar
of lunar rocks, explained a clear selectivity,
because of the growing crystal is a two-
phase melt inclusions in the form captures
that fluid, which strongly differs from it in
composition, since the components of the
second liquid consumed with growth.

Therefore, the phase separation in si-
minals is not a process parallel to the cry-
stallization of two liquid phases, and the
process of combating a specific mineral
phases for the "Leadership", a kind of "ex-
pansion".

Since the beginning of deposition of
droplets of one phase relative to the other,
immediately begins a rapid exchange of
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elements. One phase is the one whose free
energy at the surface above begins to actively
grow at the expense of pumping from the
other siblings, capturing some parts of
"donor" phase.

However, the images obtained by optical
microscopy revealed the presence of not
two components, and three. As already
mentioned, the phase separation in the
metastable siminals has character, that is, at
the time of separation in the melt is already Fig. 1. Siminals structure with the addition of chromite in the charge,
present, and even crystal nucleation in the an optical microscope, x100 (nicols crossed)
initial stages of growth. Nucleation and

i e iy %
Augty Py 20 %

crystal nuclei are formed by the phases, the o
melting point of which the most high. Pre-
vious studies of phase composition siminals I‘““w A |

with phase separation [12] showed that, in = wnwvm%
their present diopside, augite, acgirine, and - / :
quartz (Fig. 2). Moreover, the composition ki ¥ |
of diopside (Na5Ca5)(Cr5 Mg5)Si (Al)
206 , the concentration of chromium in
siminals low, about 5-6%, so it is obvious

§h§éé'§

that the first nucleation will be the nucleation

of diopside. However, their growth will be o
limited due to the low concentration of Fig. 2. Diffractogram of the sample siminals a fixed state of phase separation
chromium in the melt. The refore, nucleation

of diopside can develop into a small chip Table 1
able

located at a large distance from each other. The composition of the elements at the points of the spectral analysis

Nucleation of diopside are "me-

chanical modifiers", they acquire a [The point of The content of the element, %
phase close to the augite . - -

th | O |Mg |Al| S T A% C Fe | Na| K |C
(Ca,Na)(Mg,Fe+,Fei+ AB-)[(Si,Al20¢] © ananysis & o i i ?
. As the crystallization of augite captures spectrum 1 |40,63 5,33 |6,12|27,08 | 0,89 | - | 024 | 1032|0,86|0,28(8,36
a small drop of "donor" phase, which spectrum4 [ 13,824,228 [3.43[034 | 045 | 04 | 5406 | 23,14] - | - | -
i ixt f t iri -
is a mixture of quartz and acgirine, ac- - r o g oS5 55 (57902552 [ 078 | - | - | 775 | 101|0.19]684
girine part of a mixture of quartz and

solidifies in amorphous glassy state.

In support of the above-described se-
quence of crystallization processes are im-
ages(Fig. 3) and the results of spectral mi-
croprobe analysis (Table 1) obtained by
electron microscopy. Scanning electron mi-
croscopy and microprobe analysis performed
at the facility JSM-6390LV.

When taking the sample surface in the
modes of chemical and topographical con-
trasts revealed that the theoretical assumption
made above is confirmed.

Consider the images of the same plot.
In Fig. 4, and the image that takes into
account the chemical contrast, and Fig. 4b -
topography. Lots of diopside, which are in

stark contrast to the chemical composition,
almost not detectable visually on the to-

pography. From this we can conclude that

. . . . AriRioei aaCgasar 1
they are in the surrounding augite formations.

Augite is strongly distinguished from the Fig. 3. Image of the surface of the samples obtained by scanning electron
height of the relief of that part which is a microscopy, indicating the points of spectral analysis
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Fig. 4. Image of the surface area of a sample surface at different shooting modes for
electron microscopy: a - a chemical contrast, b - topographical contrast

e
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Fig. 6. The order of crystallization siminals of the two-phase fluid: a - scheme, b -
electron microscopy images illustrating the pattern

mixture of quartz and aegirine (it hardens
partially amorphous state, according to the
fracture, Fig. 5).

It turns out that, in a metastable
state, without regard to hetero-and ho-
mogeneous nucleation, is a selective
capture of one liquid phase, the other
liquid phase. An exciting phase has
the form of drop-shaped inclusions,
and exciting distributed among them
in the form of worm-like structures.
We can say that the relaxation processes
in the crystallization of the melt phase
separation take place successfully in
some phases, but in general the com-
plete relaxation occurs.

The successive stages of crystallization
of the two-phase liquid melt siminals we
presented graphically in Fig. 6, and the
most indicative and reinforced our view of
electron microscopy images (Fig. 6b).

Thus, thanks to the research found
that in general the whole process of struc-
ture formation of the two-phase melt
siminals can be characterized as a process
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catalyzed exchange of items between the
two phases on the basis of the basicity in
the crystallization conditions. As a result,
one of the other fluids trapped as inclu-
sions, there are areas with a chaotic dis-
tribution of components and atypical
morphology, which follows the shape of
one of the two-phase melt of liquid
phases. This allows further, using the in-
stalled feature, to manage the process of
phase separation of silicate melts, pre-
dicting the composition of the liquid
phases, the nature of their interaction at
different stages, and hence to achieve a
certain color contrast of these phases,
the amount of layers to separate them in
the solid state and thus does not mimic
the natural beauty and harmony of stone
and reach her, driving petrochemical re-
actions in the melt.
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MeTaJLTypruuecKast
aKaJeMusl YKpauHsbl,
VYkpauna
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JI-p TEXH. HayK, 3aB. OTAEIIOM
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CTOMKOCTH

YuacTHUKM KOH(pEPEeHIINH,
HarponasHoro nepseHcTsa
110 HAYYHOH aHATUTHKE,
OTKpBITOTO
EBporeiicko-A3suarckoro
TIEPBEHCTBA 110 HAYJHOH
QHAIIUTHKE

I 1 ccienioBanne YHPEKTUBHOCTH U Me-

AHI3MA JICTIEPCHOHHOTO YIIPOYHe-
HHsI KaBUTAIIHOHHOCTOMKOH Cr-Mn-V-N-
CTaJI HOBOTO MOKOJICHHUSI CO CTAOMITbHBIM
AyCTCHUTOM ISl BBICOKOTEMIIEPATypHOM
TETUIORHEPTEeTUKH TTOKa3a1o [ 1], 94To Kpome
HAHOPA3MEPHBIX HEKOTEPEHTHBIX YaCTHI]
OCHOBHOI1 yIIpo4HSfoIIei (a3b

VN, B cramm 17X15T'19A®, conepxa-
et (mace.%): 0,17C; 0,08Si; 18,97Mn;
14,89Cr; 0,223N; 0,32V; 0,045A1; 0,011S;
0,013P, B 3aBUCUMOCTH OT TEMIIEPATYPHI
CTapeHws1, 00pasyroTcs u apyrue ¢aspl. 1x
KOJIMYECTBO M XUMUUYECKHE COCTaBBI OBLITH
OMpEJIENEHBI MyTEM MIEKTPOXUMHIECKOTO
PaCTBOPEHUS METALINYECKON OCHOBHI [2],
C TIOCNEAYIOIIUM XUMUYECKUM U PEHTre-
HO(A30BbIM aHATH30M [3].

C 1enapio IpHOIMKEHUS CHCTEMBI
K PaBHOBECHIO, 110 JIaHHBIM [4] 0 Bius-
HUHM TEMIIEpaTypbl CTapeHUs Ha CKO-
pocts Bbiesnenus yactuil VN B Cr-Ni
AyCTEHUTE, YCTAaHOBWIIN JUIMTEIBHOCTD
HU30TEPMHUYECKOI0 Harpesa, KoTopas
JUISL OTJIGJIBHBIX 00pa3IoB COCTaBHIIA:
4. (mpu temmeparypax,’C) 2(1200);
4(1100); 6(1000); 10(900); 20(800);
30(700). 30(700). ITo conepkanuto 3ie-
MCHTOB B JIEKTPOIUTHICCKHUX 0CaIKaxX
U JIUTEpaTypHBIM JTaHHBEIM O (GopMmu-
pPOBAaHUHU BO3MOXKHEIX (pa3 B ayCTCHHT-
HBIX Cr-Mn-V-N-cTansx onpemenuin
(ha30BBIif COCTAB CTANN B 3aBUCHMOCTH
OT TeMIlepaTypsl crapeHus (puc 1).

* TlponoyKeHUuEe HCCleT0OBaHUN
OonyOJIMKOBaHHBIX B COOpPHUKE MaTe-
puanoB XXIV MexayHapoaHoil Ha-
YYHO-TIpaKTHYECKOil KoH(pepeHInH u
MEPBOTO JTAIa MEPBEHCTBA M0 HAYIHOH
aHAJINTUKE B (pU3MUECKHUX, MAaTEMATH-
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CTPYKTYPOOBPA3OBAHHEE
B KABUTAIIMOHHOCTOUKHNX
CR- MN-V-N-CTAJIAX*

Q, mac.

Hccneoosana s¢pghexmuernocms oucnepcuontoo ynpounenus kasumayuonnocmotikux Cr-Mn-V-N-
cmarneti HOB020 NOKONIEH U CO CMAOUTbHLIM aycmeHumom. Onpeoenensl pasvl i CMpyKImypbl, 00pasyrouuecs,
npu omorcuee oopazyos ¢ unmepsaie 700-12000 C. [loxkazaro, umo obwuil yposeHb KagUmayOHHOU

CMOUKOCMIU CIAJIU C HECMAOUIbHBIM ayCmeHumom 3Ha4umeibHo HUuace, yem co CMabUIbHbIM aycmeHu-

KinroueBbie ci10Ba: ayCTeHUTHAS CTallb, (hasa, CTPYKTYPa, IUCIIEPCHOHHOE YIIPOYHCHHE, KAaBHTAIOHHAST

nonu %
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Puc. 1. BiusiHue Temneparypbl cTapeHHsl HA KOJIH4ecTBO Q
nHemeraummyecknx ¢as: CryzCq (1), VN (2), CryN (3), Mn N, (MnyN, Mn,N,
Mn3Ny) (6), AIN (5), MnS (6) B cranu 17X14I'19AD

Puc.2. MUKpPOCTPYKTYPBI HCCJIeIOBAHHBIX cTajeii a, 0 — 24. (1200°C); B,
r -304. (700 °C); 1, e — 104. (900 °C);
NpHU yBeJUYeHHUH a, B, 1 — 1500; 6, r, e — 10000.
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Puc.3. Ilorepst maccsl AP 00pa3nioB B 3aBUCHMOCTH OT NPOAOIKHTEILHOCTH T
HCOBITAHUI HA KABUTAUOHHYI0 CTOHKOCTbD. a — cTaib 17X14I'14AD; 6 —

17X15I'19A®. YnpouHeHHe ayCTeHUTA:

1 — TBepaOpacTBOpPHOE (rOMOTeHU3a-

uust npu 1200 oC); 2 — kommiekcHoe (ctapenue npu 900 oC); 3 — nucnepcHoe
(crapenue npu 700 oC)

YeCKMX U TeXHHYEeCKUX Haykax. JIoH-
noH, 3-13 masg 2012 ., C.86-89.
CornacHo MOJYyYeHHBIM [aHHBIM,
JByX4acoBas TOMOTEHM3ALUs MpPH
1200°C ¢ 3akankoii B Boje obecredn-
BAaeT MPAKTUYECKH TOMOT€HHOE COCTOSI-
HUE MaTPHUIBL; T.€. TOJIBKO €€ TBEepJo-
pactBopumoe ynpounenue C, N, V,Cr.
KpoMme KpymHBIX OBaJIbHBIX BKITFOUCHUI
Ha ocHoBe Al203 , B cTpykType Ha
rpaHuilax MEPBUYHBIX 3EPCH MPHUCYT-
ctByeT AIN u MnS (Puc.2.a, 6).
Crapenue npu 700°C obecrieunBaet
B OCHOBHOM BHYTPHU3EPEHHOE JHCIIEp-
CHOHHOE YIPOYHCHHE HUTPUIAMHU Ba-
Haaus pazmepoM 10 40HM B KOTUYECTBE
18% . Hecmotpst Ha GombIIoe MaccoBoe
KOJIMYeCTBO B 3TOM 0oOpasne Cr23C6 ,
WX BIUSHHUE HA TUCTICPCHOHHOE YIPOU-

HeHHne Hed((PEKTUBHO, BCIEICTBUE UX
pa3MepoB 10 HECKOJIBKUX MUKPOMETPOB
U BbIJICJICHUS UX I10 I'paHULAM aycTe-
HUTHOTO 3€pHa U B ABoiHMKaX (Puc.2
I, e).

IIpu crapernun npu 900-1000°C
MaccoBast 7ourst 9acTurl VN cocTaBisieT
~50% OT UX KONUYEeCTBA IPU CTAPCHUH
npu 700°C, dro obecrneuynBaeT KOM-
IUIEKCHOE TBEPJOPACTBOPHOE U JHC-
NEPCHOHHOE YMPOYHEHHE AyCTEHUTA.
(Puc.2 B,1).

KaBuTarmoHHy 0 CTOHKOCTB 00pasIoB
WCCTIE/IOBAHHBIX CTaJel OMPEeEeNsuIN Mar-
HUTOCTPUKIMOHHBIM METOZIOM Ha YCTAHOBKE
Y3/IH-2T B BOZOMPOBOJHOI BOJIE IPH KOM-
HATHOM TeMITepaType 1 YacToTe KOIeOaHNH
22k’ mo yosum macest AP+ 107, kr/m?
(Puc.3).

Taonuna.

H3menenune TBepaocTu 06pasnos nociie 1¢()OpMaHOHHOIO YIIPOYHEHHUS
U JajabHeiimero ormycka npu 300 °C — 2 yaca.

Tsepnocts, HB
Cranb Tepmuueckast 00paboTKa nepen nocJe yM;I;IZme
OTITyCKOM OTITyCKa
TBEPJOCTH
romorenusanus 1200 °C 310 277 33
17X14T14AD crapenue 900 °C 290 258 32
crapenue 700 °C 290 282 8
romorexnmzanus 1200 °C 260 243 17
17X15T19A® crapenue 900 °C 270 261 9
crapenue 700 °C 300 297 3
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Jlns cpaBHEHUS, OMpEAEIsIN Ka-
BUTAI[HOHHYIO CTOMKOCTH M B aycCTe-
HUTHOMH CTanu ¢ HeCTaOMIBHBIM ayCTe-
HutoM (17X14I'14Ad), koTtopast mpu-
MeHseTcs B HacTosimee Bpems. [loreps
Macchel nocne 209 UCTBITaHUH cocTa-
BHJIa TaOIHIIA MPH TBEPJOPACTBOPHOM
/ KOMIIIEKCHOM / AUCIEPCHOHHOM
ynpouHenun aycrenuta 2,8 / 3,4/ 6,5
u 2,3 / 1,9 /1,5 (mns craneit
17X14I'14AD ¢ HecTaOUIBHBIM aycTe-
HUTOM) M 17X 15I'19AD cooTBeTcTBEH-
HO.

Bunzo, uto 06muii ypoBeHb KaBuU-
TAllMOHHOI CTOMKOCTH CTajH C HECTa-
OMJIBHBIM ayCTEHHUTOM 3aMETHO HHXKE,
YeM CTaJi CO CTAOMIIbHBIM ayCTECHUTOM,
KpOMe TOTo0, B IEPBOH 3aMeHa TBEPO-
pPacTBOPHOTO YNPOYHEHHsI ayCTEHUTa
Ha JIUCHEPCHOHHOE IIPUBOJIHT K CyIIe-
CTBEHHOMY CHIDKCHHUIO KaBUTAI[OHHOM
CTOHKOCTH, a BO BTOpPOH , HaoOopoT,
HOBBIIIAET. DTO COIIACYETCSI C JAaHHBIMH
O BIIMSIHUM BUJIA YIPOUCHHS ayCTCHUTA
Ha CTENECHb M MEXaHU3M JIe()opMannoH-
HOTO yTIPOYHEHHUS.

Baxxnoe npenmymectso nedopma-
IIOHHOTO YMPOYHEHHS IO THCIIOKA-
[IIOHHOMY MEXaHH3My — €ro IIOBBI-
HICHHAs TETJIOBas CTAaOMIBHOCTD 4UTO,
OeccmopHO, JelaeT CTalu THIA
17X15T'19A® ¢ aucnepCHOHHOM
yHnpodHeHHEeM Oojiee MpHEeMIEMBIMHU
JUTS TETIIIO9HEPTETUKH.
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METO/Ibl UHTEJJIEKTYAJIBHOM CUCTEMBI KOHTPOJIS

3HAHMI CTYEHTOB
JU JUCTAHIIMOHHOI'O OBYYEHU A

B amoii cmamve npednazaemcs ocnosa 0151 NPOEKMUPOSAHUsL U pa3pabOmKU UHMELIEKMYaTbHOU
UHPOPMAYUOHHOU cUCmeMbl KOHMPOIA 3HaHUU. VICnob306anue mpaouyuoHHbIX Mecnos npeonoidazaent
6b100p omeemos Ha base Heuemkoll noeuku. [Ipeononazaemcs Ucnomb306ams UX OOIHCHLIM 00PAZOM
MONLKO 8 CyUae CMpo2o POPMATLHO 3A0ABAEMBIX 60NPOCOB. MO NPUBOOUIN K COBEPULIEHHO NPOCMBIM
sonpocam. Ho npuobpemenue 3nanus exmovaem @ cebsi me MObKO (U He CHIONLKO) 3aNOMUHAHUE
AnNpUOPHLIX NOOTUHHBIX (PAKMOS, HO CHOCOOHOCHb NOHUMAHUL 00WUX s6NeHUll, MmeHOeHyull. [l

ynpasnenus smum 3Hanuem "omrpoimoie” (6e3 eapuanmos omeema) mecmosvie 3a0anusL AGITOMCS

6bonee sgppexmusnvimu. B smoui pabome mol npedcmasuiu ROOX00 AHAIU3A MEKCMA OCHOBAHHO20 HA

oHmono2UU OJisl ABMOMAMUYECKOU OYEHKU omeenos cmydeHma Ha ecmecmeeHHOM A3blKe (KCBGXCKML?

YyacTHUKN KOH(bEpEHINH,
HanmonansHoro nepseHcTBa

10 HAYYHOH aHAIUTHKE,
OrxperToro EBponeiicko-Asunar-
CKOTO [EPBEHCTBA

T10 Hay4YHOH aHAJINTHKE

1 BBenenne

‘YenerHoe 31eKTpoHHOE 00ydeHre po-
HCXOIUT B PAMKaX KOMILIEKCHON CHCTEMBI,
KOTOpasi OOBEIUHSIET UHCTPYMEHTBI IS
CO31aHuA 3He]CTpOHHI>IX y'-leGHbIX mare-
pualioB, MOACUCTEMBI KOHTPOJIA 3HaHI/II\/'I u
TMOJICHCTEM JTsl TIOIICPIKKH yIE€OHOTO TPO-
necca. Kpome Toro, mpaxtukyrommas kpe-
JIUTHO-MOJTY/IbHAsl CHUCTEMa OpraHH3aliH
y4eOHOro Iporecca JenaeT pa3padboTKy
9(EKTUBHBIX CPECTB KOHTPOJIS 3HAHMIA
CTYJCHTOB BaxkHbIM. VccrenoBarenbekuii
QHAJN3 ATOW MPOOJIEMBI MOKA3bIBAeT TeH-
JICHIIMIO PAaCIINPEHNUsI HCIOIB30BaHMs Te-
CTOB B Ka4eCTBE MHCTPYMEHTA OIICHKH Ka-
yecTBa u3yyaeMoro Marepuana [1]. Ocaos-
HBIM IPEHMYTIECTBOM KOMITBIOTEPHBIX Te-
CTOB SIBIISIETCSI BO3MOMKHOCTb 33/1aTh BCEM
CTYJICHTaM B PaBHBIX YCIJIOBUSIX BOIIPOCHI
B COOTBETCTBHH CO IIKAJIOH PABHBIX OIICHOK.
D70 TOBBIIIAECT OOBEKTUBHOCTH KOHTPOIIS
3HAHWUH 110 CPABHEHHUIO C TPAJIUIHOHHBIMI
METOTAMH.

B Hacrosiee Bpems cymiecTByeT MHO-
JKECTBO CHCTEM TECTUPOBAHH B PA3ITIIHBIX
obmactax 3HaHui, Hampumep OLAT [2]
Moodle [3], Sakai [4] u Authorware [5].
BomnbImHCTBO M3 3THX HHCTPYMEHTOB 00ec-
MIEYMBACT BOSMOXKHOCTb CO3AHUS MYJIBTH-
MEINHHBIX TECTOB, TECTUPOBAHKE JUTS TPa-
JIMLIHOHHOTO OOyYeHMS M 3JIEKTPOHHOTO
00y4eHVs1, COXpAHEHHS 1 IIepeiadn pe3yJib-
TaToOB YUUTEIIO JUIs YIPABICHHUS TOJIb30-
BaTCJIsIMU U qu6HbIMI/I rpynmnamu.

C Jpyroil CTOPOHBI, MCIIOJIb30BAHUE
TPaJULIMOHHBIX TECTOB IPEUIaraeT BEIOOp
OTBETOB (M MX OILICHKH, COOTBETCTBEHHO)

CTEMBITECTUPOBAHUSA

Ha OCHOBE JIBYXIIO3ULIMOHHOM JiorHuky [1].
OTO NPUBOAUT K COBEPIICHHO IPOCTOH
(hopMyIpoOBKe BOIpOCa, KOTOpEIE "JieKar
Ha rosepxHocty". s "oTKpBITOro" KoHT-
OISt 3HAHHIT BOTPOCHI (6€3 IMPeUIoKEHHBIX
BapHUAHTOB OTBETOB) SIBISIOTCS Ootee -
(exruBHEIME. TeM He MeHee, aJieKBaTHAs
ABTOMAaTHYCCKasi IPOBEPKA OTBETOB HA BO-
TPOCHI 3TOTO THIIA SBIIIETCS TPYAHOH 3a-
nadeil. 111abmoHs! OTBETOB B BHIE CTaH-
JIAPTHBIX BBIPAXKEHHI! HE B COCTOSHIU MPH-
HATH BO BHIMAHHE Pa3HOOOpasHe MpHCyIIee
pomHoMy si3bIKy. Kpome Toro, Tpebyetcst
ABTOMATUYECKOE OOHAPYKEHHE CITyJaifHbIX
OIIMOOK (OIEYaTOK, TUIOrpadUUeCcKIX OILIH-
00K), 1 IIPaBOIHCAHMS.

Ji1s1 TOrO, YTOOBI OOJIETYIUThH HEIOCTATOK
TECTOBOT'O KOHTPOJISl 3HAHUM B 9TON CTaThe
MBI IIPEIaraeM MPUMEHEHNE METOZIOB HC-
KYCCTBEHHOTO HHTEJUIEKTAa M CPEICTB, B
YaCTHOCTH, OHTOJIOTUYECKON MHKEHEPHH.
OnucaHue OCHOBHOTO 3HAHUS OHTOJIOTUH
[InanuMeTpus NMpeAcTaBIeHO B CTaThe.
Kracchl moHsiTHii, MX CTPyKTypa U CBOMCTBA
onpeziesieHsl. CIUCOK HCTIONIb30BAHHOM HH-
(opMaIK ¥ XapaKTePHCTHK IPOIYKIUH
YUTEHBL.

J17141 TEKCTOB reOMETPHUECKOIO PELLICHHS
3a/1a4 OHTOJIOTMYECKOE OIUCAHUE CUTYaLHI
HPEZICTARICHO B PE3yJIBTaTe PEe00pa3oBaHMST
U OLICHKH CTPYKTypb! KoHLerm. [Tokazano,
YTO aHA/IU3 TEKCTa HA OCHOBE OHTOJIOIMit
MOKET OTKPBITh "aHATOMMIO" [OATOTOBKH
MPABIIILHOTO OTBETA, KOTOPBI MOKET OBITH
WCIIONB30BaH TP aHAJIN3€ OTBETOB CTY-
JICHTOB M TIOMICKE UMEHHO TOTO MOMEHTA,
KOTOPBIi BBI3BAJI TPYTHOCTH B UX PacCyk-

}Z3blK). Hcnonvzosanue UHMEIIEKMYAJIbHBIX AJI2OPUMMOE MOdHcen maKkotce 6blCmpO MeHsmMb cucmemy
OYEHKU U KOHmpOJZbHOL? CXembl, 4mo 3HaA4YumenabHo yayduidem Kaiecmeo U CKoOpocno mecmupoeatus.

KuioueBnble ciioBa: HHTCJUICKTYyaJIbHAas CUCTEMA, OHTOJIOI' M, aHaJIU3 TEKCTA, KOHTPOJIb 3HaHPH?I, CcHu-

JICHUSIX.

Pe3yrnbTare! HccneioBaHust MOTYT OBITh
UCTIONB30BaHbI TIPU CO3[aHUM MHTEIUIEK-
TyalIbHBIX CHCTEM TECTUPOBAHMS TpU 00-
paboTke kazaxckoro si3bika. [Ipennaraemas
KOHIIETIIIUS CHUCTEMBI TECTHPOBAHUs T103-
BOJISICT MCIIOJIB30BaTh PE3yJbTaThl UHTEN-
JIEKTyaJIbHOM OLICHKH YPOBHSI I10JI530BATEIIS
¥ TIPEJIOCTABIISIECT HAOOP TECTOB, IIPHUCIIO-
COOJIEHHBIX K YPOBHIO TOJITOTOBKH TECTa.
Crucrema pactpesiensieT BOIPOCHI T10 CII0XK-
HOCTH, OCHOBBIBAsICh Ha JAHHBIX, IOJIY-
YEHHBIX B XOJIe TECTHPOBAaHHUS. JTO JaeT
BO3MO)KHOCTb TIOCTPOCHMS aIalTHBHBIX Te-
CTOB, KOTOpBIE He TPeOyIOT KOPPEKIIMH Ha
YPOBHE HOJIB30BaTeNeH.

Pabota oprann3oBaHa CJIeyrOIIM 00-
pazoM. Pazzien 2 onuckIBaeT COOTBETCTBYO-
mryto pabory. B pasnene 3 mMbr nmpoBoanmM
IInanumerpennyto onronoruto. Pasnen 4
OIHCHIBACT CHCTEMY TECTUPOBAHHS MPEJl-
JIaraeMoi KOHIICTIIIFH, OCHOBAHHOM Ha aHa-
JIM3€ TEKCTA, OCHOBAHHOTO Ha OHTOJIOTHHL.
MBI 3aKaHIMBaeM C HEKOTOPBIMU BBIBOZIAMI
1 JaibHelel paboTol B paszene 5.

2 Cesi3aHHbIe padoThI

2.1 ABTOMATM3MPOBAaHHAs MNPO-
BepKa 3HAHUH

JI71st MHOTHX CTpaH, 3MEKTPOHHOE 00-
yUeHHe IIEHUTCS X HCTIONB3YETCsT B KaUECTBE
JBIDKYIIEH CHIIBI I YCKOPEHMS! TEeXHH-
YECKOTO0, MPOMBIIIIEHHOTO M SKOHOMMYE-
cKoro pasBuTHs obmectsa. Kak mpemmer
HCCIIe/IOBAHMS], IEKTPOHHOE 00yYEHHE SIB-
JIIeTCsl MYJIBTHAUCIUIUTHHAPHBIM U MEX-
JUCHUTUIMHAPHBIM U OXBATbIBACT I_]_[I/IpO](I/Iﬁ
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CIIEKTP HAYYHO-HCCIIEIOBATEIILCKAX TEM C
YUYEHBIMU MO PA3INYHBIM JHCIHIUIMHAM,
TIPOBOASIIMMH YIEKTPOHHOE 00y IeHHe CO-
OTBETCTBYIOIINX MCCIICIOBAHUN, HAUMHAS
OT TPOEKTa COAEPXKAHUSI U JIO COOTBET-
cTBytolieil crpareruu. I[IpononbHbie TeH-
JEHIIUH FICCIEI0BAHMS 3NIEKTPOHHOTO 00-
Y4YEHHUsl C HCIOIb30BaHHEM METONOB WH-
TEJUIEKTyaIbHOTO aHAJIN3a TEKCTA, OITMCAHbI
B [6]. ABTOpPBI aHATIM3HUPYIOT 3HAYUTEIBHOE
YUCII0 HayYHO-HCCIIEIOBATEILCKUX PadoT
¥ IPEI0CTABIISIIOT MOJIE3HYT0 HH(OPMALIHIO
JUTSL ICCIISIOBAHMSI TIEKTPOHHOTO 00y YeHHMSI
Ha PaHHUX CTaJWsIX U aKLEHT CMEIIaeTCst
OT BOMPOCOB 3(G(HEKTUBHOCTH HTIEKTPOHHOTO
00y4eHHsI 10 TPEToaBaHust 1 O0yUIeHHsI.

Tekyrye Teopuu NIEKTPOHHOIO 00-
YUeHHS TOTIEPKUBAIOT BAYKHOCTh YCTAHOB-
JIGHHOTO TIpoliecca MO3HAaHMS U HepCcoHa-
nm3upoBaHHOe oOyuenue [6]. KoHTpons
3HAHUH SBISIETCS MHTEIUIEKTYaIbHOM Ipo-
Oremol, TpeOyrolIeil BHICOKOTO KadecTBa
PpEIICHNS, KOTOPBIE IOMOTYT BBIMTH HA HO-
BBI{ 3Tall B METOAMKE MPETIOABAHIIS, TaK
KaK 3TO MOXKET JIaTh BO3MOXKHOCTb peasii-
30BaTh WICI0 MHAMBHIYAIBHOTO IOJXOMA
K 00yYCHHUIO B MaCCOBBIX MacIiTabax. AB-
TOMATHU3UPOBAHHOE TECTHPOBAHNE 3HAHUIT
CTaHOBUTCS OYCHb ITOMYIISIPHBIM B HAIIH
JTHH, BO-TIEPBBIX, IOTOMY YTO 3TO 5KOHOMHT
pabouee BpeMs yIUTeNst, OCBOOOXKIACT E€ro
OT PYTUHHOM pabOTHI 1 TTO3BOIISIET ObecIe-
YNTh OOBEKTHBHYIO OLIEHKY 3HAHHI, pe-
3YJBTaThl KOTOPBIX HE 3aBHCAT OT CyOBEK-
THBHOTO MHEHHS Pa3HbIX yUHUTENEH.

B pabote [7] npencrasiena HeIaBHO
pazpaboTaHHast KOMITbIOTEPU3MPOBAHHAS
CHCTEMA KOHCTPYKTHBHOTO TE€CTHPOBAHUSI
CO MHOXKECTBOM BBIOOPOB. Cuctema coue-
Taer B cebe kparkuii otBet (KO) 1 hopmar
MHOXecTBa BeIOOpoB (MB), ripearast Te-
CTUPYEMOMY JIMILLYy OTBETUTH Ha TOT XKE BO-
MpoC JBaXIbI, cHayasa B opmare KO, a
3areM B popmare HB.

B pa6ore [8] aBrops! paspaborau mpo-
IPAMMHBIH HHCTPYMEHT, KOTOPbIiA [103BOJIAET
MOITOTOBHTB TECTOBBIE BOIIPOCHI ¥ IPOBE-
JICHE TECTHUPOBAHWS C HCIIOIB30BAHUEM
700010 M3 NIPe/IaraeMbIX HIDKE TUIIOB BO-
npocoB. OrmvicaHye TOro IpOrpaMMHOTO
CPEJICTBA M MHTEJUICKTyaIbHBIE aJlTOPHTMEI
JUISL OLICHKY 3HAHUI IIPEICTaBICHEI B IIpe-
JpLIymel pabote aBropos [9].

B patorax [10, 11] ormcansl MeTOIBI
peanm3army MexaHu3Ma KOHTPOJIST 3HAHHIT
CTYAICHTOB C TIOMOIIBIO TEOPHH HEUCTKHX
MHOKECTB B COYETaHUM C HEHPOHHOM ce-
TEBOW TexHoJormei. B paborax mpume-
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HSIFOTCSI HEKOTOPBIE CEPhE3HbIC YTy UIICHHUS
B JIOTMKE OLEHKU 3HAHWI M METOIUK HH-
TEPIIPETAINK JAHHBIX CTYICHYCCKUX OT-
BeToB. [IpesicTaBieHHast apxXUTEKTypa sB-
JSIETCST TUTIMYHON KOH(UTYpaIiH arrapar-
HOTO U IIPOrPaMMHOT0 00ECTICUECHHS B CpeJie
MHTPACETH 00pa30BaTENbHBIX YIPEKICHUN.
AHanm3 yka3aHHBIX Pa0OT MOKa3bI-
BAcT, YTO OOBIYHBIC JINHCHHBIC NCIBITAHS
¢ MPOCTBIMH (pOpPMaMH OTBETA HA ITOT
BOIIPOC HE COBCEM OTBEYAIOT TpeOoBa-
HUSIM KOMITUIEKCHOTO KOHTPOJIS 3HAHUK
ctynenToB. llpexxae Bcero peub HaeT o
€CTECTBEHHBIX U MaTeMaTUYECKUX HayKax,
0COOEHHOCTBIO KOTOPBIX SABIISIETCS TECHAS
B3aMMOCBA3b MOHATHS, TEMBI U Pa3/IeNbl
Kypca, B Ka4eCTBE OCHOBHOTO KPUTEPHS
Uil 0O0yYeHUs - yMEHHUE peliaTh 3a1auu
Pa3IMYHOrO XapakTepa U ypoBHEH CIIOK-
Hoctu. [Toatomy Tpebyercs pa3paboTka
aJlalNTUBHBIX, HEJIMHENHBLIX ¥ UHTEIIIEK-
TyaJIbHbIe METOJIOB MCIIBITAHUN ¢ OoJiee
Pa3IMYHBIMU THIIAMH 337184 U HopMamMu
oTBeTa. B TO e BpeMsi, HOBbIC CHCTEMBbI
TECTUPOBAHUS JIOJDKHBI BKITFOYATH B 05t
BCE JIOCTIKCHHS] HHCTPYMEHTOB KOHTPOJISI
3HAHUN TPEIBIAYIIHUX TOKOJICHUH.

2.2 OuToI0TNN

J1y1s1 TOTO YTOOBI TOCTPOHUTH OHTOJIOTHIO
[TnannmMeTpusi, BRITOIHEE HOHSTH HEOOXO-
JIMOCTB OHTOJIOTHH M HEKOTOPBIX pador,
TIOCBSIIICHHBIX OHTOJIOTHH HA OCHOBE aHa-
JIM32 TEKCTA.

OHTONOTHS SABISETCS SBHOW (op-
MaJIbHOH crieruuKanuei yCIoBUH B SB-
HOU crienn(UKaINU TpeaAMeTa W OTHO-
meHuit Mexxay Humu [12]. OHTONOTHH
MOTYT HCIIONIb30BaThCs B KAYECTBE CPell-
CTBA JUTA TOJICPIKKH COBMECTHOTO H TIO-
BTOPHOTO HCIIONB30BaHMs 3HaHUi [13].
DTO TMOIXOJ MOBTOPHOTO NMPUMEHEHHS
OCHOBAH Ha MPEANOIMKEHUH, YTO €CIIH
cXeMa MOJIEJIUPOBAHUs, T.€. OHTOJIOTHH,
JIeTaIbHO YKa3aHa M B3aMMHO COIVIacOBaHa
CTOPOHAMH, M 3aTe€M MOXHO €0 Ioje-
JIUTHCS, IOBTOPHO HMCIONB30BaTh U pac-
IPOCTPAHATh 3HaHHs. Bo MHOTHX amc-
[MIUIMHAX Ceiyac pa3padaThIBarOTCsl CTaH-
JTapTHBIE OHTOJIOTHH, KOTOPBIE MOTYT HC-
I10J1b30BaThCs AKCIIEPTaM B 3TOH 001acTH
JUISl COBMECTHOTO HICIIOJIB30BAHUS M aH-
HOTHPOBaHMs HHPOPMALMH B CBOEit 00a-
cTH. MeTosibl peleHus 3a1ad, npeamer-
HO-HE3aBUCHMBIE TPHIOKEHUSI U TIPO-
IpaMMHBIE areHThI HCIIOJIb3YIOT OHTOJIO-
ruu U 0a3bl 3HAHMH, NTOCTPOSHHOW Ha
JIaHHBIX OHTOJIOTUH [14].

[ToBTOpHOE HCIIONB30BAHKE CYILIECTBYIO-
IIMX OHTOJIOTHiT MOXKET OBITH HEOOXO/IMMA,
€CJIM Hallla CUCTeMa JIOJDKHA OyleT B3au-
MOJICHCTBOBATD C APYTHMU HPUJIOKEHHSIMH,
KOTOpbIE YK€ TIPUILIN K OHTOJIOTHH WIIH
KOHTponpyeMbiM citoBapsim [14]. Cyue-
CTBYFOT OMOIMOTEKHU TIOBTOPHO HCIIONB3Yye-
MBIX OHTOJIOrHH B IHTEpHeTE U B IUTEpa-
Type, HalpuMep, B OMOIMOTEKe OHTOJIOTHI
Ontolingua [15], wi GUOIMOTEKE OHTONOTHIA
DAML [16].

[MoTpeOGHOCTE B OHTOJIOTHH CBSI3aHA C
HECMOCOOHOCTBIO CYIIECTBYIOIINX METO/IOB
aJICKBaTHO aBTOMAaTHYECKH 00pabaThIBaTh
TEKCTHI Ha POJTHOM si3bIKe. J{ist mosrydeHnst
BBICOKOTO KadecTBa 00pabOTKH TEKCTa, BB
JIOIDKHBI UIMETh TIOIPOOHOE OTMCAHHE TIPO-
GreMHO#1 0071aCTH ¢ GONBIIIIIM KOIHMYECTBOM
JIOTHYECKHX CBS3€H, KOTOpHIE TTOKA3bIBAIOT
CBSI3M MEX Ty TepMuHamu. Mcrnonbs3oBanne
OHTOJIOTHIT MOXKeT 00paboTaTh TEKCT Ha
PPOITHOM $I3bIK TAKUM 00pPa30M, UTO OH CTAHET
JIOCTYTIHBIM JUTsI aBTOMATHYECKO 00paboTKI
[17].

B at0i1 pabote MBI pa3BUBacM OHTOJIO-
ruto IImaHuMeTpuny 3Ta OHTONOIMS HC-
TIOJIB3YEeTCsl B KA4ECTBE OCHOBBI ISl aBTO-
MaTHYECKOH IIPOBEPKH I'€OMETPHYECKOIO
pewtenust 3agadu. B pabote [18] aBropbl
pa3paboTasy aHaJIOrMYHbIE OHTOJIOTHH JIs
ABTOMATUYECKOTO CHHTE3a CTPYKTYPHBIX
M300paKeHHH TIAHUMETPHYECKHX PHCYHKOB
(zrdp). MBI UCTIONB3yeM HEKOTOpbIE T10-
HSITHSI OHTOJIOT MW, TIOJTYYEHHBIE C COITIACHST
aBTOPOB.

3 Onronorus Ilnannmerpus

OHTONIOTHIS SIBIISIETCST (POPMATIEHBIM Jie-
TaJIGHBIM OITVICAHHEM TIOHATHI B 001acTi
JWMCKypca (K1accoB (MHOTIA HA3BIBAIOTCS
TIOHATHSIMH) ), CBOMCTB KKIOTO TTOHSITHSI,
OIHCHIBAFOIIUE PATNYHBIC XaPaKTEPHCTHKI
1 arpruOyThI TIOHATHS (CJIOTOB (MHOTIA Ha-
3BIBAFOT POJISIMH WJIM CBOKICTBAMM)), & TAKKE
OrpaHHMYeHHs Ha CIOThI (TpaHH (MHOTIA
Ha3bIBaeMble OTpaHWueHUst ponn)) [14].
OHTONOTHS BMECTE ¢ HAOOPOM HHIMBHUITY-
QIIBHBIX NIPUMEPOB KIIACCOB MPE/ICTaBIISCT
co0oii 6a3y 3HaHMIL.

Pa3paboTka OHTONIOTMH BKJIIOYACT B
celst [14]:

* OIpE/IEICHNE KIIACCOB B OHTOJIOTUH,

* OpraHu3aIys KJIacCoB B TAKCOHOMU-
YyecKoi (IOAKIacC-CyNepKiIace) uepapxun,

* OIpeJieNieHHe CBOICTB M OIHMCAaHUE
JIOIyCTUMBIX 3HAYEHUH JUI STUX CBOMCTB,

* 3aMIOJHEHUE 3HAYCHUH CBOICTB JK-
3eMILISIPOB.




Hamra onTonorms coctomt u3 Tpex
ypoBHei. I1epBblii ypoBeHb CONEPHKUT Ki1ac-
CBI, 9K3eMILIIPBI KOTOPOTO HE MOTYT OBITh
MONyYeHbl U3 JIPYTuX KiaccoB. PoBHas
®dopma Knacca npezcraBisier Bce 00bEKTHI
KOHTYpHBIX (hopm. KonkperHoie PoBHble
DOopMBI - SK3EMILTSIPBI ITOTO KITacca.

banxaiiiine ypoBHM CO37ar0TCs C
MOMOII[BIO MPOLIECCA PACCYXKJEHUH, TO
€CTb C HCIIOJIb30BaHHEM OJI0Ka paccyk-
JICHUI OHTOJIOTHH MJIHM YEPE3 Pa3InuHbIE
MOJIyJIH, BbI3bIBaeMbIMH ReasoningMan-
ager (MeHekep paccyxieHus). Uem
BBIIIIC YPOBEHB, TeM OoJiee oapoOHa HH-
(opmarmst, HarpuMep, BO BTOPOM YPOBHE
MHOTOTPAaHHUKH KJIACCU(DUIMPYIOTCS B
ISATUYTOJIBHUKHN UM TPEYTOJIbHUKH U
YETBIPEXYTOJIbHUKHU, U B TPETHEM YPOBHE
TPEYTOIBHHUKY KITACCU(PUIMPYIOTCS TAKKe
B IIPSIMOYTOJIbHBIC, PABHOCTOPOHHUE U
paBHOOEAPEHHbIE TPEYTOJIbHUKH (€CIN
KIIaCCHU(UKAIHS TT0 CTOPOHAM OyzieT y4u-
TBIBaThCs cM. PrcyHoK 1).

Ecnu knaccAsiBisiercs cyrnepkiaccom
Kiacca B, To kaxaplii sxzemrusip B taoke
SBISETCS dK3eMITIIpoM A.MHBIMEI ciio-
BaMHU, Kilacc B mpeacrasisier coboii mo-
HATHE, KOTOPOE SIBISIETCS «Pa3HOBHI-
HOCThIO» A [14]. Hampumep, Kakablit
PaBHOCTOPOHHHH TPEYTONBHHUK 0053a-
TEIBHO SBISIETCS PABHOOESAPEHHBIM Tpe-
yroiabHUKOM. Kaxplil paBHOOEIPEHHBII
TPEYTONBHUK 0043aTeNIbHO TPEYTONbHHUK.
Takum 00pa3om, Kacc paBHOOEIPEHHOTO
TPEYTOIBHUKA SBIIAETCS TOAKIACCOM KiIac-
ca paBHOCTOPOHHETO TPEYTONbHHKA.

CIOTBI OMIMCHIBAIOT CBOMCTBA KIIACCOB
1 3K3eMIUIIpoB. Kaxkao0e CBOMCTBO MOXKET
OBITH YCTAHOBIEHO Ha OIpeAeTIeHHOE
3HauYeHHe WM (GOpMyIy JJsl pacuera
CTOMMOCTH MMYIIIECTBA: HAIIPUMED, TPe-
YTOJIbHUK UMEET CTOPOHBI, UMEECT YIJIbI,
CTOPOHBI MMEIOT IJIMHBI, YIJIBI MMEIT
cTeneHb Mepbl. Bee moaxiacesl kilacca
HAaCJIeyIoT CJIOT 3Toro kiacca. C apyroit
CTOPOHBI, TIOJKJIACCHI MOT'YT UMETh CBOK
coOcTBeHHbIe cBOlcTBa. Hanpumep, pas-
HOOE/IPEHHBIN TPEYTrOJIbHUK MMEET CTO-
POHBI, KOTOpbIE UMEIOT AJIHMHY, C ITHUX
JIByX CTOPOH paBHBI, a TPEThsl CTOPOHA
HMMeeT CllelUaabHOE Ha3BaHUE - OCHOBA-
Hue (cM. puc.2).

@DparMeHThI OHTOJIOTHH, B TOM YHCIIe
CTPYKTYpPbI M CBOMCTBA MOHSTHH SIBIISIFOTCS.
OCHOBOH [Tl ONMHCAHHS CUTYyaIUH, KO-
TOpast ONPEJIEIACTCS] BXOTHBIME JAHHBIMHI
JUIS peIIeHHs TeOMEeTPHUUSCKUX 3ajad.
TloHSATHS M OTHOIICHUS OIIPENENSIIOTCS

___, Classification
by sldes

Types of
Trinngles

» Ulassification
by angles

Puc. 1. Buas! TpeyronbankoB. Kinacengukamust no cropoHam
U KJIaccH(UKALHA 10 yIJIaM.
MbI opranmusyeM KJacchl B HepapXu4eckoii TAKCOHOMHUH ¢ BONIPOCOM, ec/IH, Oyxyun
IK3EMILISIPOM O/IHOTO KJIACCa, TO 00S13aTe/ILHO JIM 00BbEeKT Oy1er

(TO ecTh, MO oMNpee/IeHUI0)

Congruent Sides

(legs)

» Scalene
—» Isosceles .

—» Equilateral

e ODbIuse
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IK3EMILISIPOM JIPYTOro Kjacca.

— Vertex angle

Base Angles

Base

Isosceles triangle

Puc. 2. PaBHoOe1peHHbII TPEYToIbLHUK. YIJIbI HAIIPOTUB IBYX PABHBIX CTOPOH,
Ha3bIBAKOTCSl YIIAMH NIPH OCHOBAHWH. YIUIbI HAPOTUB OCHOBAHMSI HA3bIBACTCS
YIJIOM IIPU BepLINHE.

BXOJIHBIMU YCIIOBUSIMU (TeKCT reomMeT-
PHUYECKUX 3a;[aq) BBOJATCA B IOTIOJITHCHUEC
K 3TUM (bpal"MeHTaM OHTOJIOTHH.

4 IIpepnaraemas cucrema
TeCTHPOBAHNS KOHIEMINH,
OCHOBAHHOM Ha aHAJH3e TEKCTa Ha
OCHOBE OHTOJIOTHH

Tlo cpaBHEHHIO ¢ TpaJUIHOHHBIMH
(hopmamrt 00y9EHHSL, AMEKTPOHHOE 00yICHHE
HMEET PsiJi PESUMYIIECTB: alalTalHs K HH-

JIMBH/TyaJIbHBIM OCOOCHHOCTSIM YYaIlNXCs,
cB00O1a BEIOOPA BPEMEHH, MECTA M YPOBHS
00pa30BaHMs, HCIIOJE30BAHMS HOBBIX Me-
TONOB OOy4YEHHs, COBPEMEHHBIX CPEICTB
CBSI3M U Iepefaudl MH(POPMAIUH MEXTY
CTyICHTAMH U yuHuTeIsIMU. TeM He MeHee,
KOHTPOJTb 3HAHH# 0COOCHHO BasKEH B CBSI3H
C OTCYTCTBHEM IIPSIMOTO KOHTAKTa MEKITY
CTY/ICHTaMH U TIPEIIOaBaTeIIIMH.
OpraHu3aiyst KOHTPOIIS 3HAHHiT TECHO
CBsi3aHa C MPOOIEeMOW BBIOOpa THIA BO-
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TIPOCOB, CIIOCOO0M (HOPMUPOBAHHS TPACK-
TOPHUH TECTUPOBAHHS M METOZIOM IIPOBEPKU
OTBETOB.

Jlist perieHys 3TUX 3a/1a4 Mbl IIpeJiia-
racM KOHLICIIHMIO MHTEIUICKTYaIbHON CH-
CTEMbI TECTUPOBAHHS HA OCHOBE OHTOIIOT MK
npeaMeTHo oonacty. [Inannmerpuaeckas
OHTOJIOTHS UCTIONB3YEeTCS] B KQ4eCTBE OH-
TOJIOTHH NPEIMETHON 00IaCTH.

IIpeanararoTcs CIeayIOIIe THUIIBI BO-
IPOCOB/IJISI KOHTPOJIS Ka4eCTBa 3HAHMUIA:

- TecToBbIe BOIPOCHI 3aKPBITOH (POPMBI,
T. €. KOIZia MpEIaraloTCsBOIPOCH C He-
CKOJIKUMH BapHaHTaMH OTBETOB, OJIMH U3
KOTOPBIX SIBJIETCS ITPABUIIEHBIM 1 JIOJDKEH
OBITH BHIOpaH;

- TecToBBIE BOIPOCHI OTKPBITOH (hOPMBI,
T. €. BOIPOCHI 0€3 PEIOKEHHBIX BAPHAHTOB
OTBETOB (TakKue BOIPOCH! MOJIC3HBIC JUIS
OLICHKH 3HAHWII TEPMHUHOB, ONPEICIICHNUH,
TIOHSTHH U T.]1.);

- CuTyaroHHbIE HCTIBITAHMS, TO €CTh,
HA0OP TECTOBBIX 3a/IaHMIA, Pe/IHA3HAYCHHBIX
JUTS peIIeHNst IPOOJIEMHBIX CUTYaIMi (Teo-
METPUYECKHE 33/1a4H).

Tlpemmnaraercs CrielUaabHbI METOT
BBIOOpA PEKMMa TPACKTOPUM TECTUPOBa-
HIISLTECTOBBII HAO0P HE (POPMHpYETCS CITy-
YaliHBIMH TIPEMEPaMH 13 0a3bl TAHHBIX Te-
cTOB. BBIOOp BOIPOCOBOCHOBBIBACTCSI HA
AHAJIN3E OTBETOB Ha MPE/IBILYIIIME BOIPOCHL.
DTOT alIrOPUTM OCHOBAH Ha OPUTHHAIIBHOI
METOIMKE BEIOOpa BOIPOCOB B COOTBETCTBHH
C CUCTEMOM, COOTBETCTBYIOLIEH COBPEMEH-
HOMY YPOBHIO 3HaHHH cTyaeHToB [11].

Jl1s1 aHanu3a 1 NpOBEPKH OTBETOB CTY-
JICHTA Ha BOIPOCHI TECTA OTKPBITOIT (hopme
Hpe/yIaraeTcsi aHaJIM3 TEKCTa Ha OCHOBE
onronoruy. OnucaHye 3HaHUii B IIpeaAMeT-
HOI oOnacti oHTONOrMH [lmaHuMeTpust
Obut0 TpencrapieHoB Pasnene 3. Ceman-
THYECKHUI aHAJIM3 TEKCTa Ha POJTHOM SI3bIKE
MPEJICTABIICH Ha CIIS/IYIOIIEM JTarle.

1. TIpeaBapuTebHO JTMHTBUCTHYECKAS
00paboTKa UCXOMHOTO TeKcTa (MOpQoIIo-
THYECKHUI ¥ CUHTAKCUUECKUH aHAIIU3 ITpe/l-
JIOXKEHUST) HEOOXOIMMA TSI OT/CIICHHUS Tep-
MHHOB (KJIACCBI, TIOJIKJIACCHI, CBOWCTBA M
OTHOILICHHUS).

2. dopmabHOE IOHMMAHUE TeKCTa Kak
PEe3yIbTaT ITOCTPOCHHST OHTOJIOTHYECKOM
rpadpl.

B pabore 6p1mm noctpoenst [19] dop-
MaJI30BaHHbIC CHHTAKCHYECKHE TIPaBHIIA,
QHAJIN3 ¥ CHHTE3 aJITOPUTMOB CJIOBOCOYE-
TaHUS U HPESTIOKCHIS Ha Ka3aXCKOM SI3bIKE.
Pe3ynbrarsl HCCIIEI0BAHHS MOTYT OBITh HC-
TOJIB30BaHbI MPU CO3/IAHWH MHTEIUICKTY-
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domains

poligon = triangle;

pentagon;

quadrangle
triangle=triangle1(classification by sides);
triangle2(classification by angles);
classification by sides=scalene;
isosceles_triangle;

equilateral triangle

scalene=sc(sides)
isosceles_triangle=is_tr(sides)
equilateral triangle=eq_tr(sides)
sides=sides(side_a, side b, side c)
side a, side b, side c =real
classification by angles=acute triangle;
right_triangle;

obtuse_triangle
acute_triangle=ac_tr(angles)
right_triangle=r_tr(angles)
obtuse_triangle=o_tr(angles)
angles=angles(angleA, angleB, angleC)
angleA, angleB, angleC =real
predicates
nondetermtreangle_tip(treangle,symbol)

Hence, an inference rule describing that the triangle is isosceles can be given by

treangle_tip(treangle(sides(Side a,Side b,Side c),

angles(Angle A,Angle B,Angle C)),Y):-Side a=Side b, Angle A=Angle B,Y=isosceles;

Side b=Side c,Angle B=Angle C,Y=isosceles;
Side_a=Side c,Angle A=Angle C,Y=isosceles,!.
treangle_tip(treangle(sides(Side_a,Side b,Side c),
angles(Angle A,Angle B,Angle C)),Y):-

Side a<>Side b,Side b<Side c,

Angle A+Angle B+Angle C=3.14,Y=scalene,!.
treangle tip(treangle(sides(Side a,Side b,Side c),
angles(Angle A,Angle B,Angle C)),Y):-

Side a=Side b, Side b=Side c,Y=equilateral;
Angle A=3.14/3,Angle B=3.14/3,

Angle C=3.14/3, Y=equilateral.

treangle tip(treangle(sides(Side a,Side b,Side c),
angles(Angle A,Angle B,Angle C)),Y):-

Angle A<1.57,Angle B<1.57, Angle C<1.57,
Angle A+Angle B+Angle C=3.14,Y=acute.
treangle_tip(treangle(sides(Side a,Side b,Side c),
angles(Angle_A,Angle B,Angle C)),Y):-

Angle A=1.57, Angle A+Angle B+Angle C=3.14,
Y=right; Angle B=1.57,

Angle A+Angle B+Angle C=3.14,
Y=right;Angle C=1.57,

Angle A+Angle B+Angle C=3.14,Y=right.
treangle_tip(treangle(sides(Side a,Side b,Side c),
angles(Angle A,Angle B,Angle C)),Y):-
Angle A>1.57,Angle A+Angle B+Angle C=3.14,
Y=obtuse; Angle B>1.57,

Angle A+Angle B+Angle C=3.14,Y=obtuse;
Angle C>1.57,Angle A+Angle B+Angle C=3.14,
Y=obtuse.

puc. 3




ANBHBIX CHCTEM YeNIOBEK-MallliHa C BO3-
MOXKHOCTBIO B3aMMOZICHCTBII Ha KA3aXCKOM
SI3BIKE.

Ormmem BKpaTiie MpeUIoKeHHbII Me-
TOJ] IPOBEPKU T€OMETPUUECKOTO PEIIEHNUS
3a1a44 Ha OCHOBE OHTOJIOTUH. TeKCThI reo-
METPHYECKON 3a1a41 TPEJICTABILIIOT COO0H
HaOop CcBA3HBIX Npemtoxkenuii [18]. K aum
OTHOCSATCSI POCTBIE U CIIOKHBIE MPEIO-
JKEHHsl, HETIONHbIE TNPEIOKEHNs (C aHa-
¢opoit 1 mHororounsimu). PopmanbHOE
TIOHMMAHKE TEeKCTa TeOMETPUUYECKHUX 3a/1a4
SABJIACTCA UX NPEACTABJIICHUEM B A3bIKE 3HA-
HHIl B TIPeIMETHON O0JacTH OHTOJIOIHMH
[Tnannmerpun. 31o npeacTapieHue TODKHO
OBITB MOJKIIIOYEHO Y PACILIMPEHO C 3ar1oN-
HEHMEM 3HAUeHUs CJIoTa JUll CIIy4yaeB C
OIMCAaHUEM CHTYyallH, IIPEeICTaBICHHOM
TEKCTOM.

PaccMorpenue Beero nporiecca aHam3a
TEOMETPHYECKHX 3ajiad B 3TOH CTarbe He
MpeJICTaBIsIeTCs. BO3MOXKHBIM. [ToaToMmy,
JIaBaliTe PaCCMOTPHM CTPYKTYpY CHTYaIliH,
KOTOpast IOJDKHA OBITH MOJTydeHa B PE3yIib-
Tare OHTOJIOTUN HA OCHOBE JIMHTBHCTHYE-
CKOTO aHaJIM3a JUlsl OTHOM reOMeTpHYECKO
3a/1a49M.

TekcT 3agaun: OMPENeNuTh TUI Tpe-
YTOJBHUKA, KOTOPBI HMEET CTOPOHEI [UTH-
HOH paBHbIe 5, 6, 6.IIpenBapHuTenbHO JINH-
TBUCTUYECKast 00pabOTKa HCXOTHOTO TEKCTa
TPE/ICTABIISIET CIEAYIONIHUE HOHSTHS K KOM-
OMHAIY TIOHSATHIA, KOTOPBIE COTTOCTABIMEI
C OHTOJIOTUEH,TPEZICTABIEHHOM Ha PUCYHKE
3, HanpuMmep: TUH (TPEYTONBHUK); UMEET
CTOPOHBI (M3 KJacca TPEYTONbHUKA), UIMEET
JUIVHY, PaBHA.

J1i1s1 hopmarnbHOTO OMMICaHKsT OHTOJIOTHH
[Tnannmerpunucnonsiyerces [Ipornor (361
nporpamMmupoBanus Joruku) [20]. Mexa-
HHM3M JIOTHYecKoro BbiBoja IIposor uc-
HOJIB3YeTCsI VTSI TIOCTPOGHHSI OHTOJIOTHYe-
cKoit rpagpr. PopManbHOE ONMHCAHHUE OH-
TOJIOTUH (CM. PHC. 3) HCIONB3YET CICIYIO-
I1IVE THIIBI JAHHBIX C MCTIOJIE30BaHHUEM aJlb-
TEPHATHBHBIX (DyHKIMOHAIBHBIX dJIEMEH-
TOB.

5 BeiBobI M nOCJICAYIOIIAs padoTa

OTa cTarhs MpeacTaBisieT co0oi moa-
XOJI Ha OCHOBE OHTOJIOTHH, KOTOPBIH pe-
mraeT mpodieMy aHajIHM3a TeKcTa Ha oc-
HOBE OHTOJIOTHH. MBI pa3padoranu oH-
tonoruto [TmaHnmerpust Ui aBTOMaTH-
YECKOIl MPOBEPKH OTBETOB Ha KOTKPBITHIC»
BOTIPOCHI (0e3 BapuaHTOB). Pe3ymbrarht
HCCIICZIOBAHHS MOTYT OBITh HCIIOJIb30BAHBI
B CO3/IaHUH MHTEIUICKTYaJIbHBIX CHCTEM

TECTUPOBAHUS HA OCHOBE 00pabOTKH Ha
Ka3aXCKOM SI3bIKeE.

Hamakonuennus cucteMsl TeCTHPO-
BaHUS WCIIONB3yeT pe3yabTaThl HHTEI-
JIEKTyaJIbHOU OIIEHKH YPOBHS ITOJIb30Ba-
TeJIT U TPeIoCTaBsieT HabOp TECTOB,
MPHCIIOCOOICHHBIX K YPOBHIO MOATOTOBKH
ctynenTta. CuctemMa KOHTPONS 3HAHHUH
pacmpesieseT BOIPOCH 10 CIOKHOCTH,
OCHOBAaHHBIE Ha JaHHBIX, ITOTYYCHHBIX
BO BPEMS TECTHPOBAHUA. DTO AT BO3-
MOKHOCTB TTIOCTPOEHHS aJalTHBHBIX Te-
CTOB, KOTOpBIE HE TPEOYIOT KOPPEKINH
Ha YpOBHE M0JIb30BaTeNEH.

JlanbHelme uccieoBalus B paMKax
METOJIOJIOTHYECKHX aCTIEKTOB aBTOMATH3H-
POBAaHHOTO KOHTPOJIs 3HAHMH OyTyT KacaTbCst
pa3paboTky 6a3 TaHHBIX TECTOBBIX BOIIPOCOB
PAa3sHBIX THUIIOB U Pa3HbBIX ypOBHel\/'I CIIOX-
HocTtH. Kpome Toro, B paMkax TeXHUUECKHX
ACTIEKTOB HCCIIEI0BATENH OYTyT POJIOJLKATH
Ppa3paboTKy MPOrpaMMHOIO 00eCIICYeHs,
KOTOpast peaiu3yeT BCe Tallbl CeMaHTH4e-
CKOT'0 aHaJIu3a TEKCTOB HA OCHOBE OHTOJIO-
TMYECKOI TEXHUKU U 00pabOTKH POTHOTO
SI3bIKA.
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CTYJCHT

Ilacnen B.B.,

KaH/I. TeXH. HayK, JIOLEHT
JloHenkuii HalMOHATBHBII
TEXHUYECKUN YHUBEPCUTET,
Ykpauna

NCIIOJIbB3OBAHUME PEBEPCHBHbBIX CPE/]
B AHTEHHOI TEXHUKE.
AHTEHHBIE CUCTEMbBI SJIEKTPOHHOI'O
CKAHHMPOBAHUNA

Pacawampu@aiomc;t MOO@TIU HOBbIX AHMEHHbIX CUCEM INIEKMPOHHO20 CKAHUPOBAHUS, NPUHYUN

pabomuvl KOMopbIX OA3UPYEMCs HA CEOUCIBAX PEBEPCUBHBIX CPeD, a MAaKice 0O0CHOBbIBACMCS Yeleco-

o6pa3Hocmb NPpUMEHEHUs pesepCUBHbIX cpeb 6 anmeHnHol mexnuke. Ymo nossonsem 0ocmuub 8bICOKUX

cxopocmeﬁ CKaHUpoeanus U yYcoeepuieHcmeosantv Xapakmepucmuxku anmeHHovlx cucmem, d UMeHHO

ROMYHUMb OUASPAMMY HANPABIEHHOCHIU AHIMEHH HeOOXOOUMOU WUPUHBL U NPOU3BOOUMb ONEPAMUEHOE

ynpaenenue ee opmoti 80 6peMsi CKAHUPOBAHUSA NO 3AOAHHOMY 3AKOHY.

VyacTHHKH KOH(DEPEHIMH,
HarmonasnbHoro nepseHcTBa
T10 Hay4YHO aHAJIUTHKE,
OTKpBITOTO
EBpornielicko-A3suarckoro
HIEPBEHCTBA [0 HAYYHOU

AHAJINTUKE

MHOTONTy4eBast chepudecKas 3epKaIbHast aHTCHHA.

KiroueBbie ciioBa: CKaHHPOBAHME, 3€PKaJIbHAsA aHTECHHA, IMarpaMMa HAITPpaBJICHHOCTH, pEBEPCUBHAS

cpeaa, MHOIoJTydeBasi CKaHUPYIoLIasd aHTCHHA, MHOTOJTy4U€Bast By X3€pKaJlbHasl CKAaHUPYIOIast aHTCHHA ,

We consider models new electronic scanning antenna systems. The principle of work is based on
properties of reversible environments, and the expediency of reversing environments in antenna technology.

That allows to reach high-speed scanning and advanced features of antenna systems, that is to get the

antenna pattern to produce the required width and operational management of its form during the scan

on a given law.

Keywords: scanning, mirror antenna, directivity patter, reversing environment, multi-beam scanning

antenna, two-mirror scanning multi-beam antenna, multi-beam spherical reflector antenna.

HeorpemieMbIMI COCTAaBHBIMY YaCTAMU
COBPEMEHHBIX Pa/IMOTEXHIIECKUX CHCTEM
SIBISTIOTCS aHTEHHBIE CUCTEMBI. VX Mcronb-
3yIOT ISl ONpPEIENCHHs] HaNpaBlIeHNsT Ha
VICTOYHVK W3ITyYEHHS! WUTH JUTST HCCIIEIOBAHMST
TOJIOXKEHHUST MHOTHIX HCTOYHHKOB M3JTyICHHST
B OKPY’KalOI[eM POCTPAHCTBE, YTO JIeNIaeT
AKTyaJIbHBIMU 33/1a9y ONEPaTHBHOTO YIIpaB-
neHus (POPMOH XapaKTepUCTUKN Harpas-
JICHHOCTY aHTEHHBI U, B YaCTHOCTH, 3a/Iady
CKaHMPOBAHHSI AT paMMbl HAIPABIICHHOCTH
B IIPOCTPAHCTBE.

CraHHpOBaH¥E, T.c. IEPEMEILICHHE JTy4a
AHTEHHbI B IPOCTPAHCTBE, MOKET OCY-
HIECTBIIATHCS MEXaHHYECKHUM, JIEKTPOMeE-
XaHMYECKUM, SMEKTPHIYECKUM H JIEKTPOH-
HBIM CIIOCOOAMH.

Cy1ecTByIOIIHE COCOObI MEXaHN4e-
CKOTO U BJIEKTPOMEXaHUYECKOTO CKaHHPO-
BAHUS HE YJIOBICTBOPSIOT COBPEMEHHBIM
TpeOOBaHUAM K CKOPOCTH 0030pa IMpo-
CTPAHCTBA M HE JIAIOT BO3MOXKHOCTH Olle-
PATUBHO U3MEHSTH NTaPAMETPbI JIArPAMMbI
HAIIPABJICHHOCTH B MPOLIECCE CKAHUPOBA-
HUSL

IIpennoxeHHpli HAMU CrOCO0 JeK-
TPOHHOTO CKaHHPOBAHMsI, OCHOBAHHBIN Ha
BBIIIOJIHCHUU 3€pKaJla aHTCHHbI U3 paauo-
MPO3PaYHOro Marepualia, OKPBITOro pe-
BEPCHBHO# CPENOi CBOOOMICH OT YKA3aHHBIX
HEJ/IOCTaTKOB.

Oco0eHHOCTh peBepcHBHON (0OparH-
MOI{) CpeIbl 3aKITF0YaeTCsl B TOM, YTO B UC-
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XOJTHOM COCTOSIHUM OHA SIBJIICTCSI PaJIHo-
MPO3padHOM, a MpH BO3ICHCTBUM HA Hee
YTIPaBILSTIONIETO CUTHAJIA OHA TIPHOOpETaeT
CBOMCTBA PaJIMOOTPAKAIOIIEH TOBEPXHOCTH.
B KadecTBe peBepCHBHOIO MaTepHaia MOTyT
OBITB FICTIONBE30BAHBI TTOIYTIPOBOIHUKOBBIE
Marepuaisl (TJIEHKN), KOTOpBIE TPU BO3-
JIEHCTBUY MHTEHCHBHOTO CBETOBOTO M3-
JydeHHs HEeOOXOIUMOTO CHEKTPATbHOTO
cocTaBa MPHOOPETAIOT PaIUOOTPAKAIOIINE
CBOMCTBA 3a CYET BOZHUKHOBEHHS B HHX
HEPaBHOBECHBIX HOCUTENIEH 3apsia.

B npeytaraemom criocode ckaHHpOBa-
HUS1 TOBEPXHOCTb PEBEPCHBHOM CPEZIbI OCBE-
acTCsd MHTCHCUBHBIM CBCTOBBIM ITITHOM
HEoOXoMMON (hOPMBI U Pa3MEPOB, H3Me-
HEHHE Pa3MepOB CBETOBOTO IISITHA TPHBOIIAT
K M3MEHEHHIO IIHMPUHBI JHarpaMMbl Ha-
NPaBICHHOCTH U e (hOpPMBI B 3aJaHHOM
IUIOCKOCTH T10 3aJIaHHOMY 3aKoHy. [Tocie-
JIOBaTeJIBHO IepeMeliasi OCBEIEHHYO (BO3-
Oy>K1aeMyt0) 00JIacTb 110 IOBEPXHOCTH 3€p-
Kajla TIPOM3BOMUTCS IIepeMeleHne (CKa-
HHUPOBAHUE) JIFarpaMMbI HAIIPaBJIEHHOCTH
B TIpocTpancTBe. [Ipy 3ToM CKOpOCTh CKa-
HHUPOBAHUSI OTPAaHUUMBACTCS TOJIBKO CKO-
POCTBIO IIEpexoyia PEBEPCHBHOM (00paTMOi)
Cpembl U3 HEMPOBOIAIIETO COCTOSHHS B
MIPOBOJIAIIIIEE M CKOPOCTBIO TIEPEMEIIICHUS
CBETOBOTO BO3JCIHCTBHS; 3aKOH N3MECHEHUS
TIOJIOXKEHHST OCBEIIEHHOI 00macTy, a, cie-
JIOBATEITHHO, ¥ IarpaMMbI HATTPABIICHHOCTH
AHTEHHBI B IPOCTPAHCTBE MOXKET OBITH JIIO-

OBIM 3aJaHHBIM.

Taxum 00pa3oM, TaHHBIH Cr1ocod Mo3-
BOJISICT TIOJTYYHTh 33IaHHYIO (pOpMy U IIH-
PHHY IMarpaMMbl HAPaBIEHHOCTH AHTEHHbI
B CBUY-1i1anazoHe, a Taioke yrpasIisTh JI1a-
IPaMMOi1 HarpaBJIeHHOCTH aHTEHHBI B TIPO-
1IeCCe CKAHUPOBAHUS T10 33/IaHHOMY 3aKOHY,
obecrieurBasi THOKOCTh TPaeKTOPHH U CKO-
POCTB Pa3BEPTKH.

OrcaHHBIiT CrI0C00 CKAHNPOBAHNS 3a-
JIOXKCH B OCHOBY (DyHKIIIOHMPOBAHWS He-
KOTOPBIX pa3pabOTaHHBIX HAMHU aHTEHH,
TaKUX KaK MHOTOJydYeBas CKaHHMPYIOIIas,
MHOTOJTy4eBast IBYX3epKaJIbHAs CKAHUPYIO-
Im1ast, MHOTOJTy4eBast 3epKalbHasi 1 MHOTO-
JydeBast 3epKaJIbHast CO CHEPHISCKIM CKa-
HHPOBAHHEM U IpyTHe. B TaHHBIX aHTeHHBIX
CHCTEMaX 3a CYeT BO3JCHCTBHS CUTHAIAMH
YTIpaBJIeHNs Ha BHYTPEHHIOKO TOBEPXHOCTH
3epKaJia o OYepeIH MPOUCXOIUT M3MEHEHHe
MEKTPOIMHAMUYECKNX TTapaMeTpoB pas-
JIMYHBIX yJACTKOB PEBEPCUBHOIO MaTepHana,
TP 9TOM 00ECTIEUNBAETCS] CKAHMPOBAHNE
JIy4ei MHOTOJTy4€BOM JMarpamMMbl HarpaB-
JIEHHOCTH B MPOCTPAHCTBE.

1. MHorosxy4eBasi
CKAHUPYIOLIAsi AHTEHHA
MHoromyueBast CKaHUPYIOLLAs aHTEHHAsT
CHCTeMa MMeET 3epKasio B BUJIE BHYTPEHHEH
TIOBEPXHOCTH TeJa BpalleHHs Mmapadosm-
4yecKoil 00pa3yroleil BOKpYr 0CH CUMMET-
puM M OOJIy4aresd, PacroNOXKEHHbIC Ha




(hoKaTEHOM KOJTBIIE. 3ePKajIo aHTCHHBI BBI-
TIOJTHEHO M3 PAIHOIPO3PATHOTO MaTeprana,
TOBEPXHOCTh KOTOPOTO IOKPBITA peBep-
CHBHBIM MateprasioM. Kpome Toro, ranHast
CHCTEMA MMEET MCTOYHMK YTIPABIISIONINX
CHUTHAJIOB, a OOTyJaTe! PacoNOKEHbI C
BO3MOKHOCTBIO TIEPEMEILIEHHS B TNIOCKOCTH
¢oxanbHOro Konblia. CTpyKTypHasi cxema
AQHTEHHBI N300pakeHa Ha puC. 1.

JlaHHOE YCTpOICTBO paboTaer cieyo-
muM obpazom. ObGmyuarenn 3 mepeme-
IAFOTCSI B INIOCKOCTH (hOKATLHOTO KOJIBIIA.
VICTOYHMK YIPAaBILIOMUX CUIHAJIOB BO3-
JIEIICTBYeT Ha TIOBEPXHOCTh PEBEPCUBHOTO
Marepraia B 00nacTsx 2 CUTHalIaMH 4 Ha
3epkasie 1. B obnacTsx maieHus cBeTa Ha
PPEBEPCHBHBII Mareprat IPOUCXOIHT PE3KOe
M3MEHEeHHe TapaMeTpOB MaTepuaa 3a cyer
TeHepaly HepaBHOBECHBIX HOCHTENei
TOKa, KOTOPBIE N3MEHSIOT AIIEKTPOMAr HAT-
HbIE XapaKTePHCTUKI MaTepraia, MaTeprasl
nproOpeTaeT MeTaINdecKhue CBOWCTBA,
YTO II03BOJIET OTPAXKATHCS AJICKTPOMAr-
HHUTHOH BOJIHE. DTO NPUBOJXT K (POPMHPO-
BaHMIO HECKOJIBKUX JIydeil iuarpaMMel Ha-
TIPaBIICHHOCTH.

Tlepemernienye 06/1aCTH YTIPABIISIONIETO
BO3/ICHCTBHIS TIO3BOJISCT TIO OUSPE/IH U3Me-
HSTH TPOBOJIMMOCTH Pa3INIHBIX yIACTKOB
TIOJTyTIPOBOAHHKOBBIX TIIACTHH. JTO JaeT
BO3MOKHOCTh CKaHMPOBAHUS JTydel ama-
TPaMMBbI HATPaBICHHOCTH B IIMPOKOM CEK-
TOpE yIJIOB.

Takrm 00pa3oM, UCTIOB30BaHNE TAHHOH
MHOTOJTy4€BOM CKaHUPYIOLIEH 3epKaIbHOM
AHTEHHBI ITO3BOJISIET CO3/[ABaTh MHOTOITye-
BYIO JIarpaMMy HalpaBIeHHOCTH aHTEHHBI
C BO3MOYKHOCTBIO CKAHUPOBAHHS €€ JTydeil
B IIMPOKOM CEKTOPE YIIIOB.

2. MHoroJ1y4eBasi ByX3epKajibHast
CKAHUPYIOIIasi aHTEHHA

B paccMOTpeHHOI BbIIIE KOHCTPYKLIMH
HE TIPEJICTABISIETCs] BO3MOYKHBIM PAcCIIi-
PEHHE CEKTOpa CKAaHUPOBAHUS, [IOTOMY UTO
YIOJI PACKpBITHsI aHTCHHBI SIBIISIETCSI He-
M3MEHHBIM JUT 3epKajia (PUKCHPOBAHHOTO
uamerpa. KoHcTpykimst He mpeycmar-
pHBaCT yBeIMUYEHUE YCUIICHUS aHTCHHBI Ha
BEJIMUMHY OOJIBIIYIO, YeM MaKCUMAaJIbHO
BO3MO)KHAS! BEJFYHHA [T JAHHOTO 3epKaa,
W yMEHBIIICHNE IUPUHBI JTydei] uarpaMMbl
HaIpaBICHHOCTH.

JlaHHBIC HEJOCTATKH YCTPAHSIOTCS 32
CYUET YCOBEPILICHCTBOBAHHS PACCMOTPEHHOI
AHTEHHOW CHCTEMBI ITyTEM BBEJICHHS B €€
COCTaB IIOMHMO OCHOBHOIO CIIIE U JO0TOJ-
HUTEJTBHOTO I1apabOoIMYECKOro 3epKaia, Bbl-
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Puc. 2. MHoro/1y4yeBast IByX3epKaJbHasi CKAHUPYIOILAsl AHTEHHA

TMOJIHEHHOTO M3 PaMOIPO3PayHOro Mare-
puana. OCHOBHOE 3€pKallo pactoIOKEHO B
00JIaCTH pacKpbIBa JOIOITHHUTEIBHOTO T1a-
padoyecKoro, mprrdeM (hOKyc OCHOBHOTO
apaboIMUECKOTO 3epKajia COBIAIAET ¢ (ho-
KyCOM JIOTIOTHUTEIIHHOTO TapaboTdecKoro,
a BHYTPCHHSIA MOBEPXHOCTH OCHOBHOTO
3epKajia M BHEIIHSIS TOBEPXHOCTH JOTION-
HHUTEIBHOTO MapabOoINueckoro MOKPBITHI
peBepCcUBHBIM MatepuaioM. Kpome Toro,
aHTEHHA UMEET JIOTTOTHUTETLHBIN HCTOUHUK
YIIPaBIISIOMINX CUTHAJIOB, PACTIONIOKEHHBII
Ha OOpaTHOW CTOpPOHE JOMOIHHUTEIHFHOTO

apabOoTMYECcKOTo 3epKaa.

B cootBercTBIM € 331aHHBIM CEKTOPOM
CKaHUPOBAHUSL, IIIUPUHOM JTydelt MarpaMMbl
HAIpPaBICHHOCTH W YCHIICHHEM AHTEHHBI
BBIOMpACTCS 3epKalio, KOTopoe OyaeT Ha-
XOZIUTHCS B PEKUME OTPAKEHUST HEKTPO-
MarHUTHBIX BOJIH,  TAK)Ke HCTOUHHK yHPaB-
JISIONIMX CHUTHAIIOB, KOTOPBIN Oymer BO3-
JeICTBOBATh CHUTHAIAMU YTIPABICHHS HA
BBIOpaHHOE 3epkaro. [Ipu 3Tom apyroe 3ep-
KaJlo, Ha KOTOPOE HE BO3/IEHCTBYIOT CUTHAJIBI
YTIpaBIIEHUs], HAXOAUTCSI B PEXHME IIpo-
ITyCKaHMS 3IEKTPOMArHUTHBIX BOJH. O0Iy-
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Puc.3 MHorory4eBas cpepuueckas 3epkajibHasi AHTCHHA

YaTenu 00ECHEeUUBAIOT CO3JaHUE JIydei
JiarpaMMbl HaIPaB/IeHHOCTH. BO3MOXKHOCTB
BbIOOPA MTapabOIMIECKOr0 3epKaia, KOTOpoe
OyaIeT OTpakaTh EKTPOMAarHUTHBIE JTy4H,
olecrieunBaeT paclIMpeHne CeKTopa CKa-
HUPOBaHYs, CO3/IaHUE JIydeil quarpaMmel
HAIPABJICHHOCTH Pa3IM4HOM IIUPUHBL, a
TaKKe BO3MOJKHOCTb U3MEHEHHUS YCUIICHUS
aHTeHHbL. CTpyKTypHasi cXeMa aHTCHHBI
n300pakeHa Ha puc. 2.

IIpuHIMI OCyILECTBICHUS CKAHUPO-
BaHMS JAaHHOM aHTEHHOM CHCTEMOM aHaJIo-
TMYEH TIPUHLMITY OCYLICCTBICHUS CKaHU-
POBaHUsI B MHOTOJIy4EBOM CKaHUPYIOIIEH
anTeHHe. TakuM 00pa3oM, HCIIOIB30BaHAE
JTAHHON MHOTOJIyYeBOM JIBYX3€pKaJIbHOM
CKAaHHPYIONIEH AaHTEHHBI MO3BOJIIET pac-
IMPSTH CEKTOpP CKAHUPOBAHUS, CO3/[aBaTh
Jqy4d AWarpaMMbl HaIPaBIeHHOCTH pa3-
JIMYHOH MIMPUHBI, a TAKKE H3MEHATh yCH-
JIeHUE QaHTEHHBL.

3. MuoroayyeBas cepuyeckast
3epKkajibHasi AHTeHHA

3epKajio JaHHOI aHTEHHBI 00PA30BaHO
BpallleHHEM KpYroBoil oOpasyromiel, 3a
CYET Yero reoMeTpruyeckas opma Bo30yxK-
JIEHHOTO yJacTKa MOBEPXHOCTH 3epKaja HE
3aBUCHT OT HalpaBlIeHHUs BO3IEHCTBHS CHT-
HaJla YIIpaBJIeHHs], YTO MO3BOJISIET MOy YUTh
HEM3MCHHYIO UarpaMmy HaripaBJICHHOCTU
B IIPOCTPAHCTBE, U JIACT BO3MOXKHOCTH Che-
PPUUECKOTO CKAHMPOBAHHSL JTydeit MarpaMMBl
HaIpaBJIeHHOCTH B npocTpaHcTee. Kpome
TOro, OOJIydJaTeNI Pa3MeIleHbI C BO3MOX-
HOCTBIO TiepeMeltieHust 1o cdepe pokyca.
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CTpyKTypHasi cXeMa MHOTOJIYyYEBOH cde-
PPHYECKOH 3epKaTBHOI aHTCHHBI I300pasKeHa
Ha puc.3.

YerpolicTBO paboTaeT TakuM 00pa3oM:
000ITyJaTeu TepeMeIaroTes mo chepe
(hoxyca. VICTOUHVIK YIIpaBIISFOIIIX CHTHAJIOB
BO3JICHCTBYET HA IOBEPXHOCTH PEBEPCHBHOTO
MartepHaa, ¥ Ha BHyTpEHHEH OBEPXHOCTH
AQHTEHHBI (OPMHPYIOTCS BO30YKICHHBIE
o0racTH, reomMeTpuyeckas (popma KOTOPBIX
HE 3aBHCUT OT HAIIPABJICHHUs CUTHAJIA YIIPaB-
nenus. [1pn 3ToM hopmupyeTcst HeCKOIbKO
JIydell quarpamMMbl HampasieHHOCTH. [le-
pemelrieHne 00IacTH yHPaBIAIOLIEro BO3-
JeIICTBHSI O3BOJIAET 110 OYEPEIH N3MEHSTh
NPOBOJIMMOCTEL PA3/IMYHBIX y4YaCTKOB pe-
BEPCHBHON MOBEPXHOCTU. DTO JIaeT BO3-
MOYKHOCTb C()pepHYECKOr0 CKaHUPOBAHUS
Jydei iarpaMMbl HalpaBJIeHHOCTH B IIPO-
crpaHctBe. [llupuna srydeill 1uarpammsl
HAIIPABJICHHOCTH 3aBUCHT OT Pa3MepoB M
(hopMbI BO30YKICHHBIX 00IACTEH.

Takrm 00pa3oM, UCTIONTB30BAHUE TAHHOM
MHOTOJTy4eBOH C(hepHIeCcKol 3epKaIbHOM
QHTCHHBI [103BOJISIET CO3/1aBaTh MHOTOJTyYe-
BYIO JiIarpaMMy HallpaBlIeHHOCTH aHTCHHEI
CO C(pepHIECKIM CKaHHPOBAHHUEM ITydeH
JarpaMMbI HAIIPaBJIeHHOCTH B TIPOCTPaH-
CTBe.

3akiroyenue

PaccmoTpeHHbIii B cTaThe METOJ 1eK-
TPOHHOTO CKAaHMPOBAHMS 00IAaeT PSIOM
HPEUMYIIECTB, KOTOPHIE CYIIECTBEHHO pac-
MIIPSIOT BO3MOYKHOCTH €T0 JaNTbHEHIIero
WCIIONB30BAHMS, YTO BHAHO U3 paspado-
TaHHBIX MOJIENEH AHTCHHBIX CHCTEM.
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UNIQUE RESIDENTIAL HOUSE IN ALMATY,
THE STALINIST PERIOD IN ALMATY

Residential buildings of the Stalin era before the war and postwar periods in Almaty, built in

neoclassic style, despite the fact that they are already more than half a century, are still expensive and

comfortable housing in the real estate market. This article is devoted to one of these houses. House of

Scientists has a unique planning organisation, inspired by the "non-socialist ideas of a comfortable

Conference participant, house"

National championship
in scientific analytics

neoclassicism, Kazakh ornament.

House of Scientists was built spe-
cially for the elite Soviet scientists de-
signed by the architect A.B. Bobovich
in 1951 on Zhibek Zholy Street. The
house consists of five 2-room sections;
all are S5-bedroom apartments, in the
house thirty apartments only. According
to the project, it has five separate sec-
tions of semi-detached blocks, separated
by anti-seismic joints, which form an
axial symmetrical composition with a
half-open courtyard. At each porch are
two staircases that are not connected
to one another, a grand, wide, bright,
luxuriantly decorated, the second - the
'black’, economical, visually hidden
staircase, the purpose of the two ladders
is determined by a way of life of its
inhabitants, two staircases or two ent-
rances to one apartment conduct a vi-
sible distinction between owners and
servants.

The stairs are climbed by owners -
the scientists, and from the backdoor -
uneducated servants, maids, or workers
who are included in the service area -
the kitchen and aucillary. Apparently,
Stalin’s socialism still could not imagine
a comfortable house without the attri-
butes of the old capitalist system - the
workers, who at that time became
known as a maid. The elite of Soviet
scientists in the Stalin’s period received
S-bedroom apartments of 180 square
metres, regardless of the number of
family members, and it was assumed
that the service will be provided to a
maid. In the Stalin’s period, the scien-
tists received high salaries, they were
able to pay for their labour, but such a
luxury was permitted to the elite only.
In the troubled times of Stalin’s period
laws did not act equally for all, so
there used to happen that an allocated

apartment could be divided into two
parts, so in this case a family had to
use the backdoor only. So there were
redevelopment and changes in the arc-
hitecture of the building. The respon-
sibility of the housekeeper included
cooking, cleaning houses, babysitting.
Maids were paid by the owners, the
status of workers has been officially
recognised, like all citizens at retirement
age, they received the pension for their
job. Each apartment, in addition maid’s
room, had a hall, living-room, three
bedrooms and a study. All thirty five-
bedroom apartments had geniune fire-
places that were installed in living ro-
oms. In the central part of the house at
ground level was built a shop, so it
was a prototype of a residential complex
with a value of urban services.

The northern main facade consists
of three sections located along the Zhi-
bek Zholy Street, and flanked by two
sections of the house, turning at right
angles to the Pushkin and Valikhanov
Streets. The central section is more
advanced towards the street, as well
as flanking sections, thereby creating
a rhythmic plastic in the architecture
of the house, reminiscent of the palace
buildings. The central projecting section
of the main facade is higher in terms
of altitude than the rest building of the
house and split into two parts: the level
of the ground floor, where the store is
arranged, and the upper floors, which
are compositionally combined by tre-
mendous warrant at the corners of the
section. The angles of the central pro-
jecting part are cut by deep arched
loggias at the height of the second and
third floors. The architecture of the
main facade is construed in the classic
proportions, giving the building mo-

Keywords: architecture, elite house, idea of the elite house in the Stalin period,

numentality - heavier rusticated lower
and lighter than the top. The plane of
the main facade is divided intercom-
munication belt - the cornice, which
allocates two parts: the larger division
of the first floor window openings and
smaller apertures of the upper floors.
Massive lancet window frames form
of the first floor contrastly stands out
with the plane of the rusticated base
and walls of a higher first floor.

The main entrance to the residential
section - a staircase separated vertically
striped various openings: the arched
portal of the entrance door on the
second floor - one-stop portal with a
wide ornamented with a keystone at
the center and two twin lancet windows
on the third floor of the species. Inter-
window pier paired windows of the
upper floor is decorated with capitals.
The third floor windows have lancet
shape, more lightweight in form than
the openings of the lower floors. At
first floor level on the corners of the
central projecting section of the input
are arranged, designed in the form of
portals with pointed arches, which are
used around the massive columns with
a unique small-caps. This cheerful ca-
pitol radiates healthy, it is made of ap-
ples and grapes, "stacked" in the bas-
ket.

In the decoration of a residential
building along with the motives of clas-
sical order system are used Kazakh na-
tional ornaments. The building is com-
pleted in the entablature over the pro-
truding part of a lush than the entire
building; balconies are used with deco-
rative supporting crackers, also different
orders of scale, huge balconies on the
order of two storeys in height and tiny
Doric columns - the balusters on the se-
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cond floor balcony. On the main facade
of the front of the projecting part of the
building is arranged terrace with the he-
ight of six steps, which creates a cozy
area in front of the store and arrange a
place for rest in the shadow of the buil-
ding, raised on a pedestrian walkway.
Careful landscaping is organised not
only from the main facade on the Zhibek
Zholy Street, and around the entire house
and vard, which means care for life
shown by the housecowners.

In the courtyard of a residential
building are built quite spacious garages,
in the architecture of which was used
by the national ornamental decor, con-
sistent with the architecture of the
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house. From the Krasin and Pushkin
Streets the yard is fenced off by a mas-
sive brick walls, executed in a single

stylistic solution to the architecture of

the house. Special project of a resi-
dential building considered in details
and carefully designed for the Soviet
scientists, eventually lost its social ho-
mogeneity and prestige. External at-
tributes of a highly comfortable house
on the external facade prior to its layout
was not confirmed by the stability in
the troubled life during Stalin's period,
and eventually, for instance, a cozy fi-
replace hearth pawned and disappeared
from the layout of the house, as the
very idea of a demonstration of a high
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level of scientists’ life. Great ideas for
a comfortable dwelling, built into the
project of the house, were not viable
during the period of socialism. Even-
tually, the architecture of the palace-
house for Soviet scientists came to a
complete inconsistency with the lifestyle
of its inhabitants, as the state in 60-70
years were not able to maintain the
status of the scientist and the real salary
could not be supported by, could not
maintain the desired level of 50 years.
The story of a unique House of Scien-
tists shows that building expensive is
advantageous, because after 61 year
since its construction, the house has
not lost its attraction for city residents.
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JUSTIFICATION OF TRENDS WHEN CYCLIC
VARIATIONS OF INDICATORS

This article speaks about reflection of time indexes of progress and it give estimate ,
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here are cycle processes in to economic.

It’s necessary them test for admission
management solutions. For this affect is
needed to use concept of trend of senses of
indexes of indicators. There are offer next
approaches to use.

If Xminz>X maxt and (X, Xi7)  Xo>Xi,
then it can consider, that trend of change s
of concept of economic development of
organizations as positive and strong.

If Xmaxt>X me2 and (X, X)) Xo>Xi,
then it can consider, that trend of changes
of concept of economic development of
organizations as positive, but weak.

If XmaxI=X ma2 and (X, Xij) Xo>Xi,
then it can consider, that trend of change s
of concept of economic development of
organizations as simply positive.

If Xmaxi<X ma2 and (X, Xies) Xo<Xi,
then it can consider, that trend of changes
of concept of economic development of or-
ganizations as negative and strong.

If Xma2>X maxt and (X, Xis) Xo<Xi,
then it can consider, that trend of changes
of concept of economic development of
organizations as negative but weak.

If Xmo2=X mxl and (X, X)) Xo<Xi,
then it can consider, that trend of changes
of concept of economic development of
organizations as simply negative.

Border (limit) between strong or weak
of trends of negative or positive characters
are needed mathematical estimate.

Trend is stable variations of fluctuating
operational indicators of organization. It is
often required with measured fluctuations
of values of its economic condition indicators
to set limits of the trend of enterprise
operation indicators growth theoretically
[1]. To determine them in a first approxi-
mation we assume that the life cycle of or-
ganization is sinusoidal. Peak values of in-
dicators in this cycle are An.. It is measured
average values of i-indicators - Xu=Xi:1. It

is required to set a coefficient of propor-
tionality (coefficient of the trend — k, where
k > 1) among values X, X, if growth of
indicators is observed. In addition it is
satisfied a relation that maximum of values
of i-indicator in the previous cycle is not
more than minimum of values of i-indicator
in the consequent cycle (Fig. 1).
Let X, =kX,(1}k>1,4, =
const, X" < X"
Construct the following (Fig. 1).
Draw a tangent — BA between the points
Ximax?me and the line of average values

M

of i-indicator — ML through the points
X1, X1, From the point 4 (X7") drop a
perpendicular — AF to ML. From the point
M (Xi) drop the perpendicular MN to DN
(line X;) From the point N draw the line
NK parallel to ML, and drop from the point
D to NK the perpendicular DK.
From constructed right-angled triangle
AMDN express sino.:
sina = DN
MD
where DN=X;-;— X;(MN_DN) Insert-
ing dependence (1) for X;, fix

DN = Xi(k-1),aMD=T,,

In this case:

A

which describe the direction of economic progress of organizations .

Keywords: Reflection. Time indexes. Progress. Estimate. Direction of economic progress.

(k-1
gD o
oy
Consider the similar triangles (fig.1):

AOFA ~ AMDN
(DF coinsides with MD, FA1DFE DM
AMN). 1t is followed from the triangle

AOFA

FA
t _
ang = 3)

where FA < A, FO < OL = 3/4 Ty,
which are to be inserted into the expression
(3), then:

¢ 44
ana = ST (4)

oy
It is followed from the similar triangles

ADNK ~ AOFA (DNL1OA, DK1OF):

cosa = % 5
DN ©)
where K < Am, DN = Xi (k-1), which
are to be inserted into the formula (5) and
transform it:

cosa =

A,
X (k-1) ©
Taking into account that tan = SIS
include values sin o from the equati(fnofﬁ,
and cos o from the formula (6). Set the
constraints for tg o from the expression (4).
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Fig. 1. Graph with trend

35




GISAP

Technical Sciences, Construction and Architecture

Get the inequation after transforma-
tions:
[X(k-DF _ 44,
Tl 3T,
Modify the inequation (7) with re-
spect to k
k< 1+%ﬁ (8)

i

(7

Insert k under the inaquation (8) into
the expression (1) and get as a result:

Xiv1 < Xier+ AnN1.33

In this case trend will have stable
growth when cyclic sinusoidal changing
i-indicator, provided its each value on
consequent measures will satisfy the
in equation (9).

1. Korn G. Guide

/ G. Kor n,
1985.-450 p
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B3AUMO3ABUCUMOCTDb ®OPM éPXI/ITEKTYPHOI\/'I
N ITPEAMETHOUN
CPE/ZIbI B ITPOLIECCE 35BOJIYOLINHN

Muxwnosa I1. B.,
KaH]I. QpXUTEKTypbI
Bocrouno-Kazaxcranckmi

TOCYAPCTBEHHBIHN

TEXHUYECKN

YHHUBEPCUTET HM. B cmamve paccmampusaemcs 63aumocenszb apXumeKmypHolX u OU3AUHepCKUx Gopm 6
. Cepuxbacsa, npoyecce ssonoyuu. 3auacmyro, npeomemsl (Mebenv, CMaHKu) 3auUMCmeosa apxXumeKmypHule
Kazaxcran

ojlemenmsl U, noJjlbKO 6 YCHO0BUAX NPOMbIUIEHHO2O0 nepeeopomd, Ko20a 3ap09fcdaemc;z

ousaiin, npouzowIo omoeneHue npeoMemno2o mupa om apxumekmypvl. Ha cecoonsawmnuil

Oenb onsimo HAOIOAemcst cmupanue epaHuy. apxumeKkniyprHoe 30aHue ece uauje HanomuHaem

MeXHUYecKull KOMNbIOMEPUIUPOBAHHBI 0ObEKM.
VYacTHHK KOH(pEpeHIIH, K . . .
JII0YeBbIe CJI0BA: aPXUTEKTYpa, yCTOMUMBAs apXUTEKTypa, IPEIMETHBIH MUp, AU3aliH
HaumonansHoro nepBeHcTBa p ypa, y p ypa, nipel p, A >
1O HayHOH AHATHTHKE Xy/0’)KECTBEHHbIC CTHIH, (HOpMOOOpa3oBaHHUE.

Ortkpetoro Eeporeiicko- In article the interrelation of architectural and design forms in the course of evolution is

A3HATCKOTO TIEpBEHCTBA considered. Frequently, subjects (furniture, machine tools) borrowed architectural elements
10 HAyYHON aHAJIMTHKE and, only in the conditions of industrial revolution when the design arises, there was a

branch of the subject environment, from architecture. Today deleting of borders is again

observed: the architectural building often

Keywords: architecture, sustainable architecture, subject environment, design, art styles,

form-creating.

PXUTEKTypa M MPEIAMETHO-IIPO-

CTPAaHCTBEHHAsI cpelia M3ApeBic
SIBJISIIUCh  MaTEepHUalIbHOM OCHOBOM
CyIIeCTBOBAHUs YeoBeka. Paccmar-
puBasi QU3aifH Kak MPEIMETHOEC OKPY-
(Mebenb, onexnaa, mocyna,
npeaMeThl ObITa, TPAHCIOPT U TIP.)

JKCHHC

MO’KHO F'OBOPHTH 00 HCTOKaX Jn3aiiHa
C JIPCBHEHMIINX BPEMCH.
TEeKTypHO-TIpeaAMeTHOTo hopmoobpa-
30BaHHsI KOHKPETHOTO HCTOPHYECKOTO

Jus apxu-

nepuona OBUIM XapaKTEpHBl 00IIHe
XyZ0KECTBEHHO-CTIIIEBBIC YEPTHI, IIPO-
JIUKTOBAHHEIE PAa3IMYHBIMH (aKkTopa-

MH: JaHAMAaQTHBIMH YCJIOBHUIMH
(Apesunii Eruner, [Apesuss ['penns);
penurueii (Buzantuiickuit cTuis, ro-
THKa); BIACTBI0O M POCKOIIBIO KOPO-
JIEBCKOTO JBOpa (0apoKKO, POKOKO);
Ppa3BUTHEM HAYyUYHO-UHKEHEPHON MBbIC-
nun (Bospoxkaenue, kimaccunusm) u
T.JI.

ITo maubonee pacrnpocTpaHeHHOH
U OOUICTIPUHATON BEpCHH, JH3aliH,
KaK CaMOCTOSATENIBHBIN BUJ XyHTOXKe-
CTBEHHOH JEATEIBHOCTH, 3apOKIa-
eTCAd B YCIOBHUSAX MPOMBIIIICHHOTO
MepeBOPOTa M CBSI3aH C MEPEXOJ0M

OT PYYHOro Tpyda K MAIIMHHOMY M
cepuiiHOMY HPOU3BOACTBY BelleH.
IlepBble Belu, BBIIOJIHEHHBIC IIPO-
MBIIIJICHHBIM CIIOCOOOM, a TaKXKe CaMH
CTAaHKU U MEXaHU3MBbI, OBIIN JaJeKH
OT COBEpUICHCTBA. XyJOKHUKH H pe-
MECJICHHHUKH BIIaJ Il B pa3HbIe Kpaii-
HOCTH, paboTas B TAaKHX CTHJIAX Kak
APXUTEKTYPHBIM WM HHXKEHEPHBIN.
IIpn apXuTEeKTypHOM CTHIIE HUCHOIb-
30BalNCh APXUTEKTYPHBIC JIETalH,
OpUYeM JBMXKYNIAsACS 4acTh CTaHKa
Morya ObITh BEITIOMTHEHA BHUJAE OPAEpa,
M3HAYaJIbHO OJHUIETBOPSIONIEM CTa-

B

Puc. 1 ApxurexrypHbie ¢popMbl B MebeIH, IpeaMeTax 0bITa, CTAaHKaX

37




GISAP

Technical Sciences, Construction and Architecture

A

Puc. 2 CriiieBoe eJMHCTBO apXUTEKTYPHOI U npeiMeTHOIE cpenbl. JlpeBHss 'penus, rornka, 6apokko.

THYHOCTh. CleayeT OTMETHTB, YTO
HUCTOPHYECKH, MeOENb M IMpeaMeTh
OBITa 3a4aCTyI0 TAaK)Ke UCIOJIB30BaIH
APXHUTEKTYpHBIE 2JIeMEeHTHl (puc. 1).
B nmxeHepHOM CTHIIE BEIH IOTyda-
JUCH OpYTaTbHBIMH U TPOMO3AKUMHU.
Ewe onHoit kpallHOCTBIO cTall XyHo-
JKECTBEHHBIH KUTY, NMPOSBIISIOMIEHCS
B pocmnucH, pe3pde, odwmime nexopa-
THBHBIX 2JIEMEHTOB, UMUTUPYIOITUMHI
py4HYIO paboTy.

Takum oOpa3oM, mepBbIi ITAaN B
IBOJIIOIMH APXUTEKTYPHO-TpeIMeT-
HBIX ¢GopM - NMPOH3BOACTBO Mpea-
METOB B 3M0XY peMecJeHHOro Mmpo-
uspojacrea - 3000 r.a.H.3.!
XVIII Beka - xapakrTepusyercs Xy-

- KOH.

JI0’)KECTBEHHBIM €IMHCTBOM apXUTEK-
TYpPHOH M NPEAMETHOMN CpeJibl B paMKax
KOHKpeTHOTO cTuis. CTHIb 3apoX-
JaeTcs B apXUTEKType U pacHpocTpa-
HsETCS Ha TPEJMETHOE OKpYKEHHE
(puc. 2).

Benukas npomblnneHHas BBICTaB-
Ka, mposoaumas B 1851 r. B Jlongowe,
BBIBMJIa MpPOOIEMy HECOOTBETCTBHUSA
HOBBIX B TEXHHUYECKOM OTHOIIECHHUH
Bellell M UX 3CTETHYECKOro BOTLIO-
IIEeHUS.

CiielyeT OTMETUTD U MOJIOKHUTEIb-
HbI€ IPUMEPBI B IPOEKTUPOBAHUH TIEP-
BBIX IIPEIMETOB AMU3aliHa Ha cepuitHOM
ocHoBe. Tak, aBCTpUHCKUM MeOeb-

mukoM M. ToneroM Oblia CIIPOCKTH-
poBaHa cepusi BEHCKUX CTYJIbEB, TIE
HOBasi TEXHOJOTHs (TpexMmMepHoOe
THYTHE) Ya4HO BOIUIOTUIACH B JIaKO-
HU4HOH popme. Kpome Toro, BeHCKOMY
ctyny, monenu Ne 14, mpucymu Takue
HMPOTPECCUBHBIC YEPTH KaK: yHUPHU-
Kalus fAeTaiel, BO3MOXKHOCTBb pas-
OOpKHM AN TPAHCIOPTUPOBKH, JIE€T-
KOCTh H3JeNHsl, MUHUMYM JAeTanei.
ABTOpP MPOBOAWI THIATENbHBIE MPEJ-
BAPHUTENbHBIE HCCIEAOBAHUA, YTO
MO37HEE CTANO0 HEOOXOJUMBIM MpPH
IU3aifH-NPOEKTUPOBAHUU (U3yUEeHHE
COIIMANbHOTO 3aKa3a, COLMOJOTHYE-
CKHH,
np.).
apxutekTop u ausaiinep II. bepenc B

MapKeTUHIOBBIM aHAIU3bl U
B nauvane XX Beka HEMCIKUM

pa3paboTke IpeaMETHOro aHcaMmOus
3JEKTPUYECKUX YalHUKOB JJIsI KOM-
nanun ADI mpepsaraer BapuaTus-
HOCTB MoOJieIeil - mo MaTepuaiy, Gpop-
M€, EMKOCTH.

B Teuenne XX Beka MO3UIMU JTH-
3aifHa IPOYHO YKPEIHMIUCH KaK B IpaK-
THKE, TaK U B Teopuu. BaxkHyro poisb
B 9TOM CBHITPAJIM IEPBbIE LIKOJBI JU-
3aiiHa - bayxay3, BXYTEMAC, Visb-
McKas IIKona au3aiiHa. [lu3zaliHepbl
u3 I'epmanuun, Poccun, CIIA 3anu-
MaluCch pa3pabOTKOH CIIeIHaNIbHBIX
dhopm mns mebenn, OBITOBOI TEXHUKH
WU JPYTHX TNPEAMETOB, OTKA3aBIIHCH

OT apXUTEKTyPHBIX MOTHBOB M BBI-
ABJIAST 0OCOOEHHOCTH MMEHHO AHU3aid-
HEPCKOH BeIM (TaKTUIbHBIE OLIYIIe-
HUA, pOpMa, ICHOCTD B ITaHEIH yIpaB-
JIEHUs!, SPTOHOMUKA).

Htak, BTOpOii 3TaN - 3apoxkKaeHHe
nu3aiiHa M pa3BUTHE €ro B caMo-
CTOATENbHYI0 cepy Xyd0:KeCTBEH-
HOH nesiTesibHOCTU - KOH. XVIII -
koH. XX BekoB. Hexoropsie cruie-
BbI€ TEHJEHINHU TPOSBISIIOTCS KaK B
ApXUTEKType, TaKk U B au3aiiHe (QyHK-
[MOHAJINU3M, OPraHUYHBIN CTHIIb, MO-
CTMOJIEpPH), HO IPH PTOM y KaXKJOTO
BHJIa UCKYCCTBA CBOU KPUTEPHUH, IPHO-
puTeTsl, 0codeHHOCTH (HOopMOOOpazo-
Banus. Tax, ppaHIy3CKHll apXUTEKTOP
Jle Kop61o3be BBISIBIII TIATH OTIIPABHBIX
TOYEK COBPEMEHHOH apXUTEKTYpHI, a
Hemenkuil auzainep [[.Pamc, aBtop
«OpayHCTHIIA» - JECATh HNPUHIUIIOB
XOpOoIlero au3aiHa.

K xonny XX Beka HayqHO-TEXHU-
YeCcKHH mporpecc HabupaeT HeObIBa-
nbli Temi: VIHTepHeT, aBTOMaTH3alus
U IHCTIeTUYEPHU3aNHs BCEX MPOIECCOB,
OUCTAHIMOHHOE yMNpaBIEHHE M M.
TexHu4yeckre HOBUHKH, MOSBUBIINCD
B ayAHO-BUJEOTEXHHUKE, NMpeaMeTax
ObITa, CPeJICTBAX CBA3M, KOMIBbIOTEPAX
Bce Oonbllle MPOHUKAIOT U3 MPEIMET-
HOro Mupa (au3aiiHa) B MHpP apxu-
TekTypbl. CHauana HOSBHJIMCH «yM-

1 3a oTHIpaBHYI0 TOYKY B35ITO BO3HUKHOBeHHe Pannero napersa B /Ipesnem Erunre, kak nepBoii 1e/10CTHON IMBHIH3AINH, KOI/IA HOSBUINCH IIePBbIe 00Pa3LbI

Me0eJIH, MOCY/IbI, O/1eAK/IbI U NP. NPEIMETOB
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HBIE» CTUPAJIbHBIC MAIIUHBI U XOJO-
IUIBHUKH, & CETOMHS YK€ CTPOSTCS
«yMHBIE» J0Ma C 3Heprocbeperaro-
OIUMU TeXHONOTrusAMHU. OTKa3aBIINCH
OT MCTOPHYECKH CIOXHUBIIUXCS dJIe-
MEHTOB (OpIep, KapHHU3, MOpTai), B
OyaylieM apXHUTEKTypa, BO3MOXKHO,
nepecTaer ObITh CTATUYHON U MPUBS-
3aHHOW K MECTHOCTHU. YMHBIH JIOM
CIIPaBEIJIMBO CPABHUBAIOT C CAJIOHOM
aBTOMOOMIII BBICOKOTO Kiacca, Kak
10 OCHAIICHHIO, TaK U IO BO3MOXKHOMU
MoOunbHOCTH. COBpEMCHHbBIC 3aHUs
B CTHJIIX OMOHUKH, Xal-TeKa, TeKOH-
CTPYKTHBH3Ma Temephb OOJIbIIE HAIO-
MUHAIOT HEKUE JU3aifHEPCKUE TEXHU-
yeckue paspabotku (puc. 3).

CBOe OTpa)kCHUE B apXUTEKType
HAIlJIa ¥ TCHCHIINS YCTOWYHBOTO pa3-
BUTHS OO0IICCTBA, MpE/Ioararpiee
nalnpHelnIee pa3BUTHE IIUBITH3AINI
(TpaHCIOPT, SHEPreTUKA, CTPOUTEIb-
cTBO) 0e3 ymep0Oa JuIsi OKpyKarIeH
Cpelbl, C MaKCHMaJTbHON dKOHOMHUCH
pecypcoB u ¢ KOMGOPTOM IS Yeio-
Beka. CeromHs 3JaHUE TOJKHO HE
TOJIBPKO 3aIUIIATh YEIOBEKA OT OKPY-

KAUiel cpelbl, HO U CaMUM OBITh
JUIsS 3TOW Cpebl MaKCHMalbHO 0e3-
OIIaCHBIM.

WUrak, ceroaHs Mbl HaOJlrogaeM
TpeTHii 3Tam B COCYNIeCTBOBAHHH
W B3aMMOCBS3M aAPXUTEKTYPbI H
MPeAMETHOTO OKPY:KeHHUs] — HHTEJ-
JIEKTyaJIbHAasl apXUTEKTypa H IH-
3aiiH — koH. XX- Hau. XXI BekoB.
IMocTuHAyCTpUANIU3M, TEXHOTCHHBIC
MPOLECCHl, PKOJOTUYECKUN KpPHU3HUC
XXI Beka npuBenu K HOBOMY 3Taly
B MCTOPHY apXUTEKTYphl U TU3alHA.
JKuneie noma u opucel Bce OoybIie
HaITOJHSAIOTCS TEXHUKOU, KOTOpas ce-
TOMHS CTalla HEOTHEMIIEMOI YacThIO
Hamiei >KU3HU. DTOT MpolUecc He-
1n30€KHO MPHUBEI K TOMY, YTO CaMBIM
CIIOKHBIM TEXHUYECKUM «IIPHOOPOM»
B CHCTEMEC XM3HE0OECCIIEUCHUs CTall
cam noMm. Ecnu panee meGenb, cTaHKH
U TPOYME MPEIMETHl 3aWUMCTBOBAIH
APXUTEKTYpHBIE (HOPMBI, TO CETOJHS
APXUTEKTYypa U CaMO MIPOCTPAHCTBO
HHTEpbepa MPEBPATUIOCh B TEXHO-
TeHHYIO CUCTEMY, YIIPABISIEMYIO KOM-
nproTepoM. Eme M. Kant Hazpan mup

GISAP
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Beniel - Bropoid npuponoi. Ceroaus
JK€ 4eJIOBEYECTBO Ha IPUMEpe HEKO-
TOPBIX OOBEKTOB APXHTEKTYPHI JH-
3aliHa CcO03JaJI0 BTOPOHl pazyM.

Takum 00pa3oM, peTpoCIeKTHBHBII
aHaJIN3 apXUTEKTYPHBIX U IPEIMETHBIX
(hopM MO3BOJSET BHIIBUTH TPH OCHOB-
HBIX 9Talla X B3aHMOCBS3HM B XPOHO-
JIOTHYECKOH MOCIe0BaTENbHOCTH:

1. Uctopuuecku popmoobpaszoBa-
HUE TMPEMETHOH Cpesbl 3aBUCEIO0 OT
TOCTIOACTBYIONIET0 XyA0KECTBEHHOTO
CTHJISA, 3aPOAMUBIIETOCS B APXUTEKTYpe
(XXX B. 1.H.9. - koH. XVIII B.)

2. C mpOMBILINIEHHOTO TIEPEBOPOTa
(hopMBI apXUTEKTYPHI U IU3aifHa pas-
BHBAIOTCS CAMOCTOSITENIEHO, IO CBOUM
KpuTepusM u npuopureram (koH. XVI-
IT - xon. XX BB.)

3. ApXHUTEKTypa M HpeaMeThl Iu-
3aiiHa Ommwkaiimero Oyaymiero - 3To
ABTOMATH3HPOBAHHBIE OOBEKTHI, SIB-
JIAIOIIMECS CIEACTBUEM PAa3BUTUSA KOM-
NbIOTEPU3ALNM, CPEICTB CBA3HU, JUC-
TAQHIMOHHOTO YIPABICHUS U IPOYUX
TEXHOIEHHBIX NpoueccoB. (KoH. XX-
Hauy. XXI BB.)

Puc. 3 HoBble (hopMBbI apXUTEKTYpHON M NPeIMETHOM cpebl.
H. ®octep. Oduc crpaxosoii komnanun. 3. Xagua. Myseii HCTOPHH CPeIH3eMHOMOPbS.
Crupanbnas mamuHa Alternative Clothes Cleaner
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Mansiruna B. /1.,

II-p 9KOH. HayK, TIpod.
Cycckast M.H.,

CT. TIpeTIo[aBaTesb
JloHenkuii HaIMOHAIBHBIN
YHHBEPCHUTET SKOHOMHUKHU 1
Toproeiau uM. M. Tyran-
bapanosckoro, Ykpauna

SBOJIIOLINA CUCTEMBI VIIPABJIEHUA
BE3OITACHOCTBIO ITMIIEBBIX ITPOJYKTOB

nuwuesols NPOOYKYuU.

B cmamve paccmampusaiomes akmyanvhvie npobiemvl obecnevenus 6e30nacHocmu NUesoll
npodykyuu. Onpedenenvt uemoipe kmoyesvix amana seomoyur HACCP, komopwie omobpadicaiom uc-

MOPULECKU CTOMHCUBUUUECS PEONOCLITIKU MPAHCHOPMAYUL HAYVUHBIX HOOX0006 6 0DecneyeHUl De30nacHocmi

Kmouessle ciioBa: HACCP, cuctema, 6e3011acHOCTb, MPOM3BOACTBO, 3PPEKTUBHOCTD, HCCIIEIOBA-

VuactHuk KoH(pepeHIuH, _—
HanyonansHoro nepBeHcTBa
TI0 HAYYHOH aHAINTHKe
Ortkpeitoro Eppornelicko-
A3MaTCKOrO NEpBEHCTBA

110 Hay'-{HOfI AHAJIMTHUKE

I I a COBPEMECHHOM JTallC pa3BUTHA ITH-
LLIeBOﬁ TNPOMBIINJICHHOCTH 111 BCETO

[IMBHJIM30BAHHOTO MHpA, aKTyaJbHOM sIB-
JseTcst mpobrema BHeIpeH s 9(QPEKTHBHBIX
Y Hay4YHO 0OOCHOBAHHBIX TIOJIXOIOB K BO-
IpocaM CBSI3aHHBIX C oOecredeHneM 6e3-
OIACHOCTH MPOJIOBOJILCTBHSL.

AKTyaTbHOCTB HCCIIEIOBAHMST 00y CIIOB-
neHa tem, uto cucrema HACCP (anrn. Haz-
ard Analysis and Critical Control Points —
QHAJIN3 PUCKOB 1 KPUTHIECKIE KOHTPOJIBHEIE
TOYKH) sIBJIsIeTCS A(OPEKTHBHBIM METOIOM
B YIpaBJICHHH OE30IIaCHOCTBIO ITHINIEBOI
TIPOYKITHH, KOTOPBIH MPUMEHSIOT IS 3a-
LIUTHI IPOU3BOJICTBEHHBIX MPOLECCOB OT
MOTEHIMAIIBHO BO3MOYKHOTO HEraTUBHOIO
BO3ICHCTBHSA OHONOTHYECKHX (MHKPOOHO-
JIOTHYECKHX ), XAMHYIECKHX, (PU3MIECKUX 1
JPYTHX PUCKOB.

TprHiMast Bo BHUMaHUE yOeIUTeIbHbIC
Pe3yIIBTaThl HAYYHBIX UCCIeoBaHuii [ 1-4],
AKTUBHYIO TCHJCHIIMIO BHEJPEHHS MPUH-
LIAIOB U3JI0XKEHHBIX B MEXIYHAPOIHBIX
craraaprax cepun ISO 2200, u Totr ¢akT,
YTO JUIi MHOTMX CTaH MHpA, TAaKUX KaK
CIIIA, Kanana, SImonust, Hosast 3enanust,
VYkpauHa ¥ Apyrue, BHEIPEHHE CHCTEM
obecredeHst 6e3011aCHOCTH MHUIIEBO# PO-
JIYKLIMH SIBJISIETCS 00SI3aTENbHBIM, CIIEYeT
KOHCTaTHPOBATh aKTyaJIbHOCTh U A(deK-
TuBHOCTH cuctembl HACCP.

L1enbro JaHHOTO KCCIIEIOBAHYIS SIBJISIET-
cst pa3paboTKa HBOITIOLMH CHCTEMBI yTIpaB-
JIeHUsT GE30MaCHOCTBIO MHILEBOM MPOITYK-
IIMH, OCHOBaHHOI B COOTBETCTBUH IIPHH-
riam HACCP. MeTtononoruueckyro 1 Teo-
PETHUYECKYI0 OCHOBY Pa0OTHI COCTABIISIOT
HCCIIE/IOBAHYs1, OCHOBAaHHBIE HA CONOCTAB-
JIEHNH MCTOPHYECKUX, COLMaIbHO-IKOHO-
MPUECKHX (DaKTOPOB, a TaK JKe TEXHUIECKHX
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ACIIEKTOB TPOM3BOJICTBA ITUIIICBOI POITYK-
LMK, OMPEICISIONMX BO3HUKHOBCHHE H
ITarbl (POPMUPOBAHKST CHCTEMBI YIPABICHHUST
0€30MaCHOCTBIO MUILEBOI TPOTYKIIHH.
WHHOBAIMOHHAS ICATEIBHOCTD B TTH-
IIIEBOH [IPOMBIIILTCHHOCTH XapaKTepHU3yeTCst
3HAYMTEILHBIMI M3MEHEHUSIMH TEXHOJIO-
TUYECKHX MPOLIECCOB, & UMEHHO: TOsIBIIe-
HHMEM HOBBIX CITOCOOOB M BO3MOYKHOCTEH
BBIOOpA MOCTABIIMKOB, HCIIOIB30BAaHUEM
MHIPEIMEHTOB, YTO, €CTECTBEHHBIM 00Pa30M,
NPHUBENIO K YBEIUYCHHIO 00BEMOB MPO-
M3BOJICTBA, H, KAK CJICIICTBUE, TIOBBIIIICHUIO
BepOS[THOCTI/l IMMOsIBJICHUSI Ha HpO}lOBOHb—
CTBEHHBIX PBIHKAX IIPOLYKLIMH, CLIOCOOHO

Actual problems of the alimentary products safety ensuring are examined in the article. Four key
stages of the HACCP, which display the historically established preconditions of the transformation of
scientific approaches in ensuring the alimentary products safety.

Keywords: HACCP system, security, production, efficiency, research.

MPUYMHUTB BPEJT 310POBbIO uesioBeka. MimeH-
HO TI03TOMY, Ha 3aKOHOJATEIbHOM YPOBHE
B EBpometickom Coroze, CILA, Kanaze,
Slnonnu, HoBoii 3emanmuu, YkpanHe u
MHOTHX JIPyTHX CTpaHaX, BHEJPEHHUE CHU-
CTEMBI YIIPaBICHUsS OE30IaCHOCTBIO, Y)Ke
CEroIHs ABIAETCS 00A3aTeIbHBIM TS IPeTl-
NpUATHIA IeBoro cekropa. Ho tak Ob110
He BCerya.

B Toli CBsI3M, MOBBIICHHBIH HHTEPEC
MPHBIICKACT UCCIICIOBAHNE BOJIOLIMHI CH-
CTEMBI YTPaBICHHs OE30MACHOCTHIO TH-
IIEBBIX MPOIYKTOB, KOTOpast HAYAJIACh CIIEe
B 60-x rogoB XX Beka.

B pe3synbrare uccieoBaHusl, HCTOPU-
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Puc.2 Ipunuunsr HACCP

YECKNX, SKOHOMHYECKUX (haKTOpPOB, TeX-
HOJIOTHYECKHX OCOOCHHOCTEH ¥ I'eOIoNH-
THYECKOH OOCTaHOBKH B MHpE, KOTOPBIC
NPSIMO M KOCBEHHO TOBJIMSUIN Ha MPOLIECC
(hopMUPOBAHMS CHCTEMBI yTIPaBICHUS O3~
OIACHOCTBIO OBIIIH TTOJTYYEHBI PE3yJIBTaTHI,
KOTOpBIC B BUJIC CXEMBI MPE/ICTABIICHBI HA
pucyske 1.

Ha pucyHnke 1 mposeMOHCTPHPOBaHbBI
YETBIPE KITFOYEBBIX [IEPHO/IA, KOTOPBIC OTO-
OpakaroT HBOMIOIHMIO TOAXOIOB B 00ec-
TIeYEeHHHN O€30IMaCHOCTH MUIIEBOMH TTPOTYK-
111, OCHOBY KOTOpbIX coctasisieTr HACCP.
Vctopuueckasi epereKTHBa, Mpe/ICTaBNICH-
Has Ha pucyHKe 1 HaunHaercst B 60-X rozpt
XX Beka. [IpuBenem nosranHyro xapakre-
PUCTHKY Ka3KJIOTO U3 NIEPHO/IOB.

1 bazoswiti nepuod(l. Foundation period).
Crieztyer yTOuHHTB, YTO Ha JJAHHOM «0a30-
BOM» 9Tarie 3Bomoimn yueHole CIIA B
HPOLIECCE CO3AAHMSI MUILIM VIS aCTPOHABTOB
CTOJIKHYJIUCh C TPOOIEMOiT 00eCTicUeHusI
0e30I1aCHOCTH, BCIEJCTBHE Yero W ObuIa
paspaborana konnemnims HACCP, nepso-
HayaJIbHO OCHOBAHHAsI HA MESIX HH)KEHep-
Hoii cuctembl FMEA (anamus BuoB 1 1mo-
CIeICTBUIA 0TKa30B). OCOOCHHOCTBIO Tiep-
BOHAYaJILHOTO [IePHOIA SIBIISIETCST OCO3HAHHE
0a3MCHBIX MOAXOJOB K IIpOIeccaM, CIO-
COOHBIM 00eCIeUnTh Oe30ITaCHOCTB ITHIITe-
BOH MPOTYKIINN.

11 Iepuoo ghopmuposariiss KOMIIEKCHO20
noxooa 6 ynpagneruu 6ezonacrocmuto (I1.
Complex period). BaxxHbIM sIBIISCTCS 3a-

MEUaHHe O TOM, YTO TOJIBKO Ha BTOPOM
JTare 3BOMIOIMH, KOTOPBII HAYMHAETCS C
1996 rona, xonnemms HACCP nproGpena
«OKOHYATEIbHBIH BU, U TPaHCHOPMHPO-
Bastach B cuctemy HACCP, ocHoBanHy10 B
COOTBETCTBUH MPUHIIIIAM TTPE/ICTABIEHHbIX
Ha PUCYHKE 2.

CTouT cKa3arb, YTO BTOPOH Mepuox
SBOJIIOLIMU XapaKTEepHU3yeTcss aKTUBHON
tenaenuueit Bueapenus HACCP B mipo-
M3BOJICTBEHHYIO ITPAKTHKY BO BCEM MHE,
B ToM umcie u EBpomnelickux cTpaHax.
HarisaaeiM npuMepoM, TOATBEPIKICHUST
a¢ddexruBHocTH cucteMbl HACCP siB-
JsIeTCS ee «OmOoOpeHHe» MeXKTyHapol-
HbIMH opranm3arsivu: Komucereit Codex
Alimentarius, BO3 a tak xe MexyHa-
POIHOM KOMHCCHEeH MO MHKPOOHOIOTH-
YecKOl Crenu(UKAIN MUIIEBEIX MPo-
nykros. Kpome Toro, cucrema HACCP
OblIa MpU3HaHa 00s13aTeILHON IS BHEI-
peHUs B OTpacib IepepaboTKH Msca U
JIOMAIITHEH NTUIEI YTIPABICHUEM T10 HaJl-
30py 32 KaueCTBOM IPOIYKTOB IHTaHUS
u mequkameHToB (FDA) [5], a B Kanane
BHEJIPEHUE W TIPUMEHEHHE CHCTEMBI C
2001 roma siBiseTcs 00s3aTeNBHBIM 00-
CTOSITENILCTBOM B ITHIIIEBOH IIPOMBINILICH-
HOCTH.

11 Ilepuoo unmeepayuu (111. Period
of integration. Kak ObU10 yKa3aHO B cXxeMe
pucyHKa 1 MPUYMHHO-CIIECTBEHHBIM 00-
CTOSITENILCTBOM JIJISI IEPEXO0/Ia OT BTOPOTO
MePUOJIa FBOIIOLUHU K TPETHEMY SIBIISETCS
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pa3paboTKa Cepry MeXKTyHapPOIHbIX CTaH-
nmaptoB ISO 22000 — xomIutekca, Cro-
COOHOTO K MHTErpanuu B cTpykrypy [SO
9000, 14 000, SA 8000 u np., hopmupyst
MHTETPUPOBAHHEIE CHCTEMY yIIPaBICHHS
JUIS TIPOM3BOJICTBEHHBIX MPEIIPUITHI
IUIIEBOM IPOMBIIIEHHOCTH. BhIsABIEHO,
YTO OCHOBHOH II€TBIO CEPUM CTAHAAPTOB
ISO 22000 sBhsiercst BHEAPEHHS MPUH-
111, KOTOPBIH TOY4nIT JIEBU3 «OT (hep-
MBI (II0J11) K cTOTy». JIpyruMu cinoBamu,
JUIS KaXKZIOTO Y9aCTHHKA HEMOCPEACTBEH-
HO WM OTOCPEI0BAHHO MPUHUMAOIINX
ydJacTHe B ITUIIEBOMN LIEMHU, OTKPhIBAETCS
BO3MOYKHOCTb CO3/IaHHsI CHCTEMBI YTIPaB-
JIeHHs1 0e30MacHOCTBIO, HAapuUMep, I
IPOU3BOJUTENICH KOPMOB W/MJIM HMHIpE-
JIUEHTOB, IIPEANPUATHI ONTOBOM U PO3-
HUYHOM TOPTOBIIM, MPOHM3BOJIUTENICH M
MOCTABIINKOB 000PYI0BAHUS JUIsl THIIIe-
BOW IPOMBIIIICHHOCTH M JIp, U Jaxe
BHEJ[PEHHsI MHTETPUPOBAHHBIX CHCTEM
YIIpaBIICHHSI.

Ha3piBast xapakTepHbIe 0COOEHHOCTH
TPETHETO MEPUOZIA IBOTIOLUH HEOOXOIMO
CKa3aTh, YTO IIOMHUMO MEXTYHAPOIHBIX
cranaaproB cepun [SO 22000 cucrema
HACCP namma coe orobpakeHHE B
psiie CTaHapTOB, KOTOPBIC MPUMEHSIOT
B OTZENBHBIX CTPaHAX M PETHOHAX MM B
OT/ICNTBHBIX 3BEHBSIX ITHIIEBOH IIETIH.

B xauectBe mpumepa, Ha30BeM Hau-
Oonee ynorpeOiseMble CTaHAapTH: British
Retail Consortium Global Standard —
OpHTAHCKHUI CTaHIApPT aCCOIMAINU PO3-
HUYHBIX TOproBues; International Food
Standard — MexayHapoOAHBIA CTaHZAPT
po3HmuHBIX TOprosues; Dutch HACCP
— TONIAHJACKHH CTaHIApPT CHCTEMBI
HACCP; FSSC 22000:2010 — crangapt
JUIS TIPOU3BOAIUTENEH OTJETbHBIX KaTe-
rOpHil IHIIEBBIX HPOAYKTOB, 00BEAU-
wstomuii Tpedosanusa [SO 22000 u PAS
220:2008, BHEAPEHHBIH 00bEANHEHHEM
CMELUATNCTOB I10 MHIIEBOH OE30MaCHOCTH
Global Food Safety Initiative.

1V Hnnosayuonnwiii nepuod (IV. Pe-
riod of innovative). Pe3ynsTaThl JaHHOTO
HCCIIC/I0OBAHNUS BBISIBHJIM, YTO ITPOLIECCHI
Ppa3paboTKU 1 BHEIPESHHUSI CHCTEMBI YIIPaB-
JeHust 0e30I1aCHOCTBIO IHIIEBBIX IIPO-
JYKTOB Ha HPENPUATHN — JITUTEIBHBII
U TPYIOEMKHII TIpoIiecc, KOTOPHIH 3aTpa-
THBAeT BCE CIYXOBI U MEPCOHAN, U HE
OTPAaHHYHUBAIOTCS TOJBKO Pa3pabOTKOH
JIOKYMEHTAIMH ¥ yCOBEPIIEHCTBOBAHHEM
CaHUTAPHBIX YCIIOBHI IIPOU3BOJICTBA, UTO
WJUTIO30PHO MOYKET MOKA3aThCsl Ha IePBBIH
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B3nsia. Cremyer oOpaTUTh BHHMaHHE,
9TO A7 BHEApEeHHs >(PPEKTUBHON cH-
CTEMBI yIpaBIeHHs1 0€30MacCHOCTHIO MH-
IMIEBBIX MPOTYKTOB HEOOXOIMMO, TIPEXK/IE
BCET0, 00yUCHNE HAUBBICILIETO PYKOBOJI-
ctBa, rpynnsl HACCP, nepconaina, BbI-
TIOJTHSTIOIIETO PadOTHI, BIHMAIOIINE Ha Oe3-
OTMACHOCTb MPOAYKTOB U COTPYTHHKOB,
OTBETCTBEHHBIX 3a OCYIIECTBICHHE OIle-
paTuBHOTO KOHTpOJIs1. Bmecte ¢ Tem, cie-
nyetr oTMeTuTh, yto ISO 22000:2005
uMeeT 000OIICHHBIN XapakTep sl Mpo-
U3BOJCTBA BCEX TPYyNI MHUIIEBOH Mpo-
JIYKIHH, ¥ TpeOyeT CrenuanbHoi anar-
TaIMH JUIs KaXKI0T0 IPOM3BOACTBA. JlaH-
HbIe 00CTOSTENILCTBA 3HAUYUTEIILHBIM 00-
Pa3oM YCIIOXKHSIOT MAacCOBOE pacrpo-
crpanenue npununos HACCP.

B aT0#i cBs3u Oblma paspaboTaHa
WHHOBAaIlMOHHAS MOJEJIb CHCTEMBI
ynpasienuto 6e3onacaoctsio «K HACCP
— OpoiiiepHOE IIPOU3BOICTBOY, KOTOPAst
SIBJIICTCS CIICIINAIIBHO aI0NTHPOBAHHOI
K TEXHOJIOTHYECKUM OCOOEHHOCTIM
pon3BojcTBAa Msca Opoiinepos. Ilo-
SIBJICHHE JJAHHOI aBTOPCKOH pa3paboTKu
[4] HEIPEepPBIBHO CBS3aHO C BOZHUKHO-
BEHHEM YETBEPTOTO TIEPUO/Ia YBOJIOLHH.
Crpyxrypy monenn «HACCP — Gpoii-
JIEpHOE TIPOU3BOJICTBOY» AEMOHCTPUPYET
PHUCYHOK 3. ABTOpCKast MOJETb CHCTEMBI
chopmMupoBaHa U TPEACTaBICHA s
BHEPEHHs B MPAKTHKy NTHIENepepa-
0aTBHIBAIOIINX HPEANPUATHI B BHIE
KOMIIIEKCA MOJENbHBIX JOKYMEHTOB M
pEKOMEHJAINH 11 ONTHUMU3ALNU pPa-
0OTHI O MPOEKTUPOBAHHUIO Opoilnep-
HOTO TPOHU3BOJACTBA HJIM €0 PEKOH-
CTPYKIUH.

Croutr OTMETUTH, YTO HHHOBAIIMOH-
HBII XapakTep aBTOPCKOM pa3paboTku
JOCTHTAETCsI CHHTE30M Hay4HOIl ¥ IpaK-
THYECKOH cdep AesITeTbHOCTH.

[ToxBoast NTOTH B 0OCYKACHUH YET-
BEPTOTO IEPHO/a XOUETCS OTMETHUTD,
YTO BHEJPECHHE HMHHOBALMHU MOJCIH
MO3BOJISIET MPEIPUATHIO 3HAYUTEIHHO
CHU3HUTH CE0ECTOMMOCTH IIPOIECCOB
pa3paboOTKN M BHEAPEHHS CHCTEMEI
ynpaBieHHs Oe3omacHOCThIO. Tak ke
0003HAYMM, UTO IpejuIaraemast paspa-
00TKa CIIOCOOCTBYET YBEITHICHHIO 00be-
Ma peaqn3aliy 3a CUCT ITOJIOKUTEIIb-
HBIX CIIEACTBHH, ONPe/IeTICHHBIX TAKIMH
(axropamu: 1) yMEeHBIICHHE ITPOU3BOI-
CTBEHHBIX PHCKOB; 2) SKOHOMHS 3aTpat
CBSI3aHHBIX C pa3paboTKoi U BHexpe-
HHUEM CHCTEMBI; 3) YBEIWYCHHE INPHU-
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Puc.3. Crpykrypa moaeau «XACCII — OpoiiiepHoe IPOU3BOICTBO»

ObUTH 32 CYET YMEHBLICHHS JIOJIH HE
KayeCTBEHHOW U ONACHOMW JJIs 30POBbsI
npoayKuuu; 4) mpeodpa3zoBaHUs MPo-
IyKIUU B OpeHs.

Baxxno orMeTHTh, 4TO B IIpOLIECCE BHEI-
PEHHSI CHCTEMbI M3MEHSCTCS TICHXOJIOTHS
COTPYJHUKOB, NMPHUXOIUT OCO3HAHHE BAX-
HOCTH BOIPOCOB, (DOPMHPYETCst TOHUMAHHE
TOTO, KAKMM JIOJDKHO OBITh COBPEMEHHOE
HPEIPUATHH JUTS TOCTHIKCHHS MAKCHMAITb-
HOI1 pe3yJIETaTUBHOCTH B 00ecrieueHnH Oe3-
OITACHOCTH IMUIIEBLIX IIPOAYKTOB.

B pesysnbrare uccienoBaHUS IBO-
JIOLUH CUCTEMBI yIIpaBIeHus Oe3omac-
HOCTBIO IMHUIIEBOH MPOIYKIMH, OIpe-
JICJICHbl OCHOBHBIC YETBIPE IIEpHOJA:
0a30Bblii, TepHO GOPMUPOBAHUS KOM-
IUIEKCHOTO 110X0JIa B yIpaBlIeHUH 0e3-
OIIACHOCTBIO, TEPUOJ] MHTEIPANUU U
WHHOBAIlMOHHEIN IIEPUOJ, KOTOPHIE
ObIH C(OPMHUPOBAHBI B YCIOBHUAX
tpancdopmarnuu konnenuuun HACCP.

IloxBonst uTOrH MCCIIEMOBAHYS, CKa-
JKEM, 4TO aKTyalIbHOH Ipobiemoii obec-
reyeHns: 6€30MaCHOCTH MUIIEBOH MPo-
JYKIIHH SIBIISIETCSE pa3paboTKa U HayqHOe
000CHOBAaHHME MOJCIBHBIX CHCTEM
yIpaBiIeHHUs 0€301aCHOCTbIO MUIIEBOM
MPOYKIMH, 00Ia1aI0IINX HHHOBAIIMOH-
HBIMH IIPU3HAKAMH U CTIOCOOCTBYOIINX
MpOLEecCy ONTHMH3ALUU NPOHU3BOJI-
CTBEHHBIX YCJIOBHH, a BMECTE BIHSIO-

KX Ha porecc (POPMUPOBAHUS PHIHKA
0e30MacHOM MPOAYKIIUHU IS 30POBbS
HaIWH.
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AHAJIN3 PEXXUMOB ITPOAOJIBHOI'O HUJIMH/IPUYECKOI'O
OPE3EPOBAHMA U MX BIIMAHUE HA KAYECTBO ITPOAYKINHN

JIECOITNJIBHBIX AT'PETATOB

HOﬂy’-leHbl anaaumudeckue 3a6uCUMOCmu U 6bINOJIHEHA OYEHKA GAUAHUS PEHCUMHBIX napamempos

HA ¢deM'-l€CKM€ U HOMUHANbHBIE OUHAMUYECKUE Yellbl pe3dHusl 1eConullbHvlx dcpecamos, a

makoice Ha yeojl cpesa MEexXHON02UYeCKOl uienol.

napamempos na Kaiecmeo npooyKyuu.

VyacTHUK KOH(pEpeHIIH
HarronansHOro nepBeHcTBa
TI0 Hay4HOW aHATUTHKE
OrtkpsITOrO
Epponelicko-Asunarckoro
TIEPBEHCTBA 110 HAYYHOI

AHAJINTUKE

cpesa TEXHOJIOTHYECKOH IIETTHI.

Buvinonnena OY€EHKA GIUSAHUA PEHCUMHBLX

KaroueBble cjioBa: JIECOMMIBHBIC arperarbl, MUINHAPUYICCKUC (1)pe31)1, yIiibl pe3aHus, YTroJjl

Analytical relations allowing to estimate the character of condition parameters on the actual
and data-sheet dynamic cutting angles sawmill aggregates (Chip-N-Saw) machine, as well as on
angle of the cut wood chips has been obtained. The influence of condition parameters on quality

product of sawmill aggregates machine has been obtained.

Keywords: sawmill aggregates, cylindrical milling cutters, cutting angles, angle of the cut

wood chips.

B Q)KHOU 3aJ1auell COBEpIICHCTBOBAHUS
KOHCTPYKIIUH JISCOITFIIBHBIX arperaroB
W MHCTPYMEHTA SBIIICTCS 000CHOBAHHBII
BBIOOP PEKIMHBIX TTAPAMETPOB MepepabOTKI
OpéBeH U OpyCheB TIPU MPOIOIHHOM IIH-
JIMHAPUYECKOM (Pe3epoBaHUH C YIETOM
TapaMeTpoB 00pPadaThIBAEMOTO CHIPHS, €TO
(hM3MKO-MEXaHNYECKUX CBOICTB, TpeOOBa-
HUM K KauecTBy npomykimu. Mcxons u3
9TOTO, ONPEIETITIOTCS PEXXIMBI IIePepadOTKL,
BKJTIOUAsT KHHEMAaTHIECKUE TapaMeTphI pe-
3aHus (CKopocTH pe3zanus V u nonadu U),
B3aUMHOE PaCTONOKEHUE NHCTPYMEHTA
npeaMeTa nepepadoTKH (KHHEMaTHIeCKue
YIIIBI BCTpeuH Q — YTkl MEXKTy BEKTOpaMH
CKOpOCTeH pe3aHust U MOJIa4H), TTapaMeTphI
KoHCTpYKImH (pe3. K atum napamerpam
OTHOCSATCSI: IMAaMETPBI (PafNyChl) pe3aHust
D (R); pabouast mmpuna ¢pes hp; yron
pe3aHust B OCHOBHOM CeKyIle IIIOCKOCTH
(pe3bl (B MIOCKOCTH BMKCHUSI, TICPIICH-
JWKYJIIPHOH ocu BpateHust ¢pessl) oc;
YIOJI pa3BOpOTa IFTABHOH PEXyIIel KPOMKI
pe3Lia OTHOCHTEIILHO OCH BpaIleHus (hpe3bl
A ¥ HEKOTOpBIE Apyrue (YIIbl 320CTPEHUS
KPOMOK, YTOJIBI Pe3aH¥sl OOKOBBIX KPOMKH
pe3Aa U T. 11.).

Jlist moyueHus: KaueCTBEHHBIX ITH-
JIOMaTepHajIoB Ha JIECONMIBHBIX arpera-
Tax 0COOEHHO TOHKHX OOKOBBIX JIOCOK,
Pa3HOTONIIMHHOCTH KOTOPBIX HE JIOJKHA
TIPEBBIIIATh +1MM, OYE€Hb BAXKHBIM SIB-
JSIeTCS UCKITIOYEHHE HEHOPMHUPOBAHHOIT
noiaqn 06pabaTEIBaeMOro MaTepraa Ha
(hpe3sl ¥ MIKOBBIX 3HAYCHHH CHIIBI pe3a-
HUSI, BBI3BIBAIOIINX B PsAE CITydaeB Iie-
pebasupoBanue OpeBeH U OpPyChEB MPH

00paboTke Ha Gpe3epHONMUIEHOM 000py-
JIOBaHHUM.

JIns MCKIIOYeHUs] HEHOPMHUPOBaH-
HOIl momaun oOpabarbIBa€MOro MaTte-
puasia Ha (pe3bl aBTOPOM MPEUIOKEHBI
pecypcocbeperaromiue TOpHoBO-KOHHYe-
ckue (koHnueckue) Gpessl (nareHt PO
Ne 1782732 [1]) ¢ mutbiMu ipoduimpye-
MBIMH KOPITyCaMH.

ITepexozbl KOpITycoB (pes Mex iy pes-
naMu opOpMIICHBI 10 KPHBOJIMHEHHBIM

HOBEPXHOCTSIM o crupanu
Apxumena
p=R-U,sinQZ'w, (@)

IIe p - TEKYLIUH paanyc-BeKTOp CIu-
paimu ApxuMmena, MM;

R - pamuyc pe3anmst (h)pesbl B ITIOCKOCTH
JIBYDKEHUS, MM;

U, - nonaya na pesen Gppesbl, MM,

O — KMHEeMaTW4eCKUH yroia BCTpedH,
rpan,

W - TeKYILMi yroi noBopora (pesbl,
rpaj;

Z ! - 4ucno pesloB B OTHOM PSAY.

Vka3zaHHOE TEXHHYECKOE PEelIeHHe T10
3aucumoctH (1) HenecoodpasHo UCIIONb-
30BaTh U B KOHCprKLU/lH Lll/I_HPIHllpl/IqGCKI/IX
¢pe3 necormbHBIX arperatoB. OHO HcC-
KITFOUMT HaIEPrUBaHNUE TIepepadaThBacMOro
Marepuaia Ha MHCTPYMEHT IIpU OOJIBIINX
MHKOBBIX CHJIAX pe3aHus (Harpumep, Ie-
pepaboTka MEP3IOi IPEBECUHBI), CHU3UT
HEPaBHOMEPHOCTb CHIIBI Pe3aHHst pH paboTe
MHCTPYMEHTA, YTO TIOJIOKUTEITEHBIM 00pa3oM
CKa)KETCsI Ha Ka4eCTBE MMJIOMAaTepHasIoB 1
TEXHOJIOTMYECKOH IIETIBI.

Jlns obecniedenust TpeGyeMoi cTaH-

JIApTOM IIEPOXOBATOCTH MAJIOMATEPHATIOB,
BBIPA0ATHIBAGMBIX HA JICCOMIBHBIX arpe-
rarax, OHH OCHAIIAIOTCS TPEXKPOMOTHBIMI
pestiaMu (C IaBHOM PEXyIIeH KPOMKOM
MapauieTbHON OCH BpAIeHHs (Bpe3bl U
JBYMs1 OOKOBBIMH KPOMKAaMH, HAXOMIAIIIH-
MHCS B INTOCKOCTH JIBHKEHUA (pe3bl), hop-
MUPYIOIMMHI MOBEPXHOCTH MAIIOMATEPHa-
noB. IIpu mpuUMEHEHHH NPOPE3HBIX IH-
JMHIPHYECKUX (pes, GopMupyronmx mia-
cTu OpycbeB (UIsl BHIPAOOTKH MHJIOMATE-
puanoB no ['OCT 26002-833), ux uene-
CO00pa3HO OCHAIIATH CIIELHATBLHBIMH IPO-
PE3HBIMU WIH 3a9UCTHBIMU IMUJIBHBIMHA JIUC-
kamu 110 nareHty PO No 1159777 [2].
WHCTpyMEHT B 3TOM Cilydae CTaHO-
BUTCS] KOMOMHUPOBaHHBIM. [THITbHBIE AuC-
KH, YCTaHOBJICHHBIE Ha TopLax ¢pe3 B
OTJINYHE OT OOBIYHBIX KPYIIBIX [HII, yCTa-
HOBJICHHBIX B JIeUTENBHBIX y3iax PI10,
paboTaloT B YCIIOBUSX HE 3aKPHITOTO, a
OJTy3aKPBITOrO (MEHEe YHEePro3aTpaTHo-
ro) pezanusi. Kpome 3T0ro 3HaUuMTEILHO
MOBBIIIAETCSI UX YCTOHYMBOCTH 3a CUET
KPEIUICHUS! MIBHBIX JAUCKOB K KOPITYCY
¢pessl. [ToaToMy cCHUMaIOTCST OrpaHHde-
HHE I10 BEIOOPY KHHEMAaTHYECKHX Iapa-
MeTpoB HHCTpyMeHTa (ckopocteit U u
V) MO yCIOBHIO YCTOWYMBOCTH MHIIL.
OcTaroTcs UL OTPAHUYCHUS HA CKO-
POCTb TOJa4H IO YCJIOBUIO paboToCHO-
COOHOCTH ITHJT, AOITYCTHMOTO YPOBHS IITe-
POXOBaTOCTH TOBEPXHOCTH ITHIOMATe-
pHANIOB M YCTAHOBICHHOW MOIIHOCTH
SNIEKTPOJBHUTATENS MEXaHU3Ma Pe3aHus,
KOTOpBIE PACCUUTHIBAIOTCS, HAIpPHUMED,
COIVIACHO METOJMYECKUM ITOJIOKEHUSIM
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KO.M. Craxuega [3].

T'eomerpudeckne mapamMeTphl TEXHO-
nornueckor mensl ans L[BIT: gmmaa
HIETIBI /iy, YTOII Cpe3a MICTIBI (., @ TAKIKE
ee OJHOPOAHOCTB IO pazMepam (Ppax-
LOUOHHBIA COCTaB) PETIAMEHTHUPYIOTCS
I'OCT 15815-83 «lllena TexHonoruye-
ckast. TeXHUYEeCKUe YCIOBHUS».

JInHa mensl [y, MM, OIpeaemnseTcs
10 3aBUCHMOCTH
Ly=U,=10°UnZ,

N - 4acTOTa BpAIlCHHS

@
e bpes,
MUH -1 .

OHOPOAHOCTD LIETIBI 3aBUCHT OT I10-
CTOSTHCTBA €€ JUTMHBI 1111, TOMIIUHEI tI] U

IITUPUHBI biir.

A

\
\':
XK

R

w,

........';".-.."‘
o

o
G

2\

oH, o1 ot napamerpoB U, V, Q, d¢c, A.

[Mapamerpsi tim, b 3aBUCAT OT GH3H-
KO-MEXaHUYECKHX CBOFCTB IPEBECHHBI, CKO-
pocreir Vu U, ymoB Q, dc, A, TONIIHBI
CHHMAEMOTO CJIOsl, YIIOBBIX IaPaMETPOB
mpoLecca Pe3aHusi, COCTOSHIUS PEKYILHX
KPOMOK PE3LIOB H T.]I., IO3TOMY X 3HAYCHHUSI
ONPEACIIAIOTCA SMITMPUICCKUM l'[yTeM Ha
CTaK J1a0OPATOPHBIX HCCIICIOBAHUI |
UCTIBITAHUN OMBITHBIX O0pa3IoB UHCTPY-
MeHTa 1 00opyaoBaHus [9].

VYron cpesa menst i LIBIT ¢ur no
CTaHIapTy J0/KeH ObITh oT 30 1m0 60° u
3aBUCUT OT KOHCTPYKTUBHBIX ITAPAMETPOB
Oc, A, O [4]. Yrom oui - 970 yroia MexIy
HaMpaB/SIOIHM BekTopoMm C, COBIaiar0-
IIIMM C HaIIPaBIICHHEM BOJIOKOH JIPEBECHHBI

(puc. 1), 1 ero mpoeKIyei Ha cpe3 el
(B KayecTBe JIOIMYIICHHUs 3a CPe3 IICIbI
MPUHAMAJIN TIOCKOCTB). ClleoBaTensHO,
IO PACUETHON CXEME YTOJI (., OTIPENIEIISITH
Yepes yroi Mex/Iy HOPMaJIbIO K IIOCKOCTH
pe3anust (IWIocKocTh cpesa mensl) N - 1
BekTopom C, kotopsiit paseH 90 ° - gy,
BaxxHoit 3ajaueli COBEpILIEHCTBOBAHMSA
KOHCTPYKLIMH IIIMHAPHYECKUX (pe3 J1e-
COMMJIBHBIX arperaroB sBISIETCS 000CHO-
BaHHBIN BBIOOD UX YIVIOBBIX ITAPAMETPOB U
pannOHAJIbHBIX 3HAUCHUN YITIOB pE3aHUusA
Pe31oB (pe3 B MITOCKOCTIX HOPMATBHBIX K
PEXYIIM KPOMKaM C Y4ETOM TPACKTOPHH
OTHOCHTEJIFHOTO JIBIIKEHUS pe3lia B 00pa-
OarbiBaeMOM Marepuase. Takue ymisl pe-

y
oy :
N N 20
N 2pa
Ty
v 30 0
40 50 3., epad
U =50

Puc.1. PacuérHas cxema 11 onpeenenust 3apucumocteii oug, Puc.2. 3aBucumoct dHp U OH or dcu AmnpH
m/MuH, V =25m/c: 1- dud ot U, V, Q, ¢, A; 2 - dH 0T d¢, A

60

Puc.3. 3aBucumocru éupor U u V npu

oc=45° Q

. (U
rpan :: :'
o | 60 | |ff 3
zpaa - ™r -------4
v
47 /& (SR R A R R
W0 =TT
45 4/:___ g __(B“‘:3_00 f:
[7 Q’
20 rpaa
43 AR T T TN AT vi s s asnnnnnnd
45
41 0 15
40 50 U, m/muH 15 }\,, rpajg
1 | J
130 Ummum 40 50 6c’ pan

=40°: 1- L=0° 40<U <60 (M/mMun), 15<V <35 (m/c); 2-h=
0°, 60 <U <200 (M/Mmun), 30<V<90 (mM/c); 3-1 =15° 40<U
<60 (m/™Mun), 15<V<35(m/c); 4-1 =15° 60<U <200
(m/muH), 30 <V <90 (m/c); 5-A =30°40 <U <60 (m/mMmun), 15
<V<35/e); 6 -4 =30°% 60 < U <200 (v/mMun),
30<V <90 (v/c).

Puc.4. 3aBucuMocT yrjia cpesa Iielbl QI OT apamMeTpos: 1-
ouy ot oc u Q mpu A=15°%2 - ou1 or A u Q mpu o¢ =50°.
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3aHMS B INIOCKOCTSX HOPMAJIBHBIX K PEXKy-
LM KPOMKaM, OIPEEIISIOT HallpaBlICHUE
HOPMAJIBHBIX JaBieHuil [5]. OHu ciyxar
(baxTopamu, BIMSIONMMH Ha TOKa3aTel
CTOHKOCTH MHCTPYMEHTA B 3aBUCHMOCTH
OT BBIOPAHHBIX YIVIOB 3a0CTPEHHS PE3LIOB,
a TaKKe Ha TOKa3aTeNll KadecTBa oOpada-
TBHIBAEMOI TOBEPXHOCTH OpEBHA WITH Opyca
U Ha CTereHb Je()opMaliK TOPLIOBBIX KPO-
MOK Cpe3aeMOH ILelbl B 3aBUCUMOCTH OT
3a/IHUX YIJIOB PE3LIOB.

Meronuyeckue TONOKEHUsT 110 OIpe-
JICJICHUIO  3aBUCHMOCTH HOMHMHAJIBHOTO
JIMHAMUYECKOTO Oy, M (paKTHYECKOTo [H-
HaMHYECKOTO Oup YIVIOB PE3aHHS COOTBET-
CTBEHHO OT MapaMeTpOB YIIa Pe3aHus B
OCHOBHOH CeKyIleH IUIOCKOCTH Jc, yIia
Ppa3BoOpOTa JIE3BUsI OTHOCUTEIILHO OCH Bpa-
menus ¢pesst A u ot U, V, O, d¢, A Obun
paccMoTpeHsI patee [6].

IpencTaBuM MaTeMaTH4ecKl METOIMKY
OIIpeJieIeHHs] 3aBUCHMOCTH yIVIa cpesa
IICTTBI QI OT APaMETPOB dc, A, O.

KoopuHatsl HOpMaJI K IUIOCKOCTH
Pe3aHwsI B CTaTHKE (IIOCKOCTH CPe3a LIIETIbI)
Ncp ¢ yuétom npeodpa3oBaHus KOOPIUHAT
BEKTOPOB M W3 BCIIOMOTATEIIbHOM CUCTEMBI
- X’Y’Z’ B OCHOBHYO cUCTEMY KOOPJIMHAT
XYZ:

NCp {44, Bop, Copy = ax b =
ij k|

L 0 ny

0 m, n,

mani +11n2j+11m2k=
i j k
(cosh— sin}) cos (Q+ 6c) —sin A
0 cosQ —sinQ
=[-sinA cos (Q+4,.)+

+ cos Q sink sin (Q + J.)] i

+sinQ (cos A - sink) ] +
cos Q (cosA — sin)) k /

3aBHCHMOCTB YTIIA CPE3a IIETIBI @y OT
koopruHat NCp :
Puy = arcsin [Bep (Aepr+ B
Cepyos1.
Tocne NCP noncranoskn koopu-

cp*+

HaT{ACp” BCp” CCp } n MareMaruvc-

CKHX HpeO6pa3OBaHPII>i B OKOHYATCJIbHOM

oT

BUIC 3aBUCUMOCTD ‘pu; (& }\” Q mnpen-

CTaBJICHA CJICAYIOLINM BBIPAKECHUEM:
Py = arcsin<SinQ(cos A - sinl)
{[ sinQsink cos(Q + J,) - cosQsink
sin(Q + 0,) +
(cos A - sink)?} 05>, 3)
Pesynbrarsl onpenenenus yrioB pe-
3aHus Oy, M 6Hfb COOTBETCTBEHHO OT IIa-
pameTpoB 6., A mor U, V, Q, 8., n ymia
cpesa IeMbl ¢, OT MapaMeTPoB 0 A, Q
0 3aBUCHUMOCTH (3) MpelcTaBlIeHB Ha
puc. 2 - 4. B xayecTBe LIEHTPAIbHBIX U
FpaHI/IquIX 3HAYCHU I JAHAIIa30HOB U3ME-
HEHUSI YIJIOB SC u Q, a uIst TMarna3oHoB
V' uU coorBerctBeHHO 15 <V <30
(M/c)n 40 < U <60 (M/MHH) B3STHI pe-
KOMEH/TyeMble 3HA4eHMs ITHX apamer-
poB [7-12]. ns nmapamerpoB V u U
(puc. 3) cooTBeTCTBEHHO Anana3oHsl 30
<V <90 (m/c) u 60 < U <200 (m/Mun)
HPUHATHI UCXOJIS N3 BO3MOXKHBIX I10 TeX-
HUYECKUM XapaKTePUCTHKAM 3HAYCHUI
0e3 yuéra Ka4eCTBCHHBIX ITOKa3aTele
TIPOTYKIIUHL.
yIIa A IPUHATO paBHEIM 15°, 4TO coOT-

HCHTpaJ’ILHOC 3HA4YCHHUE

BETCTBYCT PEKOMEHIYEMOW BEIMUNHE
yria Juist pOpMUPOBAHUS LIMIIHHAPHUYC-
CKMMH ()pe3aMH CTyNeH4aToro JByX-
KaHTHOTO Opyca M ero ropu30OHTaIBHON
MOBEpXHOCTU. [paHUYHOE 3HAYCHUE A =
30° COOTBETCTBYET PEKOMEHIYEMOMY
3HAUYEHHIO yIiia /i GopMHUpOBaHUS 00-
KOBBIX IUIACTEH YeTHIPEXKAHTHOTO Opyca
[4,111].

VBennyeHue yria pe3aHus B OCHOB-
HOH CEKyIIeH MIOCKOCTH §, U yIia pas-
BOpOTA IVIABHOM pexyIlell KPOMKH pe3lia
A (puc. 2) BenéT K BO3pAaCTaHUIO HOMHU-
HaJBHOTO M ()aKTHYECKOTO JMHAMMUYe-
CKHX YIJIOB pe3aHus Oy M 5H(1)- Ot
3aBUCHMOCTH HOCST JINHEHHBIH XapakTep
npu 3. = 50° 60° 1 yBenmuueHUH yrima A
B nuanasone 0...30° wmu npu 5, = 40° -
CJIerKa BBIPAKCHHbBIH KPHUBOJIMHEHHBIN
xapakrtep. Hanbosbiiee BIusHue Ha Oy 1
SH(I) okasbiBaeT yron §.. Tak B quama-
30He O 0T 40° 10 60° TpH A= 0° yron
Oy yBenmuuBaetes Ha 50,0 %, mpu A =
30° - ma 44,1 %. Biusnue yria A Ha 8y
u SHfb HECKOJIBKO MEHBIIIE, YeM YTJIa O,
HO TaK’Ke 3HaYHuTeIbHOe. B mnanazone A
or 0° o 30°mpu 5, = 40° yron §;; yBe-
nmauBaetcs Ha 10,3 %, a mpu 5, = 60° -
Ha 5,67 %.

M3menenne peKMMHBIX ITapaMeTPOB
nporecca hpe3epoBaHUsT — CKOPOCTEit
nogaun U u pe3anus V, a Takxke KuHe-
MAaTHYeCKOro yria BCTpedn Q He CTolb
3HAYUTEIILHO CKa3bIBaeTCs Ha (hakTHYe-
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CKOM JIMHAMHWYECKOM YIJIe Pe3aHHs éﬂq),
Kak O,, A Ha Oy U SH(I’ (puc. 3). I1pu mo-
CTOSIHHBIX 3Ha4eHusX O, =45°, A =0°
9TO BIHMSHHE XapaKTepPHU3yeTCs CIIeIyIo-
M obpasoM. B nmanazone U ot 40 1o
60 m/MuH TP V' =15 M/c (puc. 3, 3aBu-
cumoctu 1, 3, 5) yron SHc]) YMEHBIIIACTCS
Ha 1,84 %, ampu V'=35wm/c -Ha 0,90
%. B mmamazone Vor 15 no 35 m/c pu
U =40 m/MuH  yTOl 8,4, YBEIMYMBA-
ercst Ha 2,07 %, anpu U =60 m/mMuH -
Ha 3,05 %. B nmamazonax U ot 60 1o
200 m/mMua 1 Vot 30 10 90 m/c (puc.3.
3aBUCHMOCTH 2, 4, 6) XapaxkTep 3aBHCHU-
MOCTEH CyIIeCTBEHHO HE MEHSIETCS, YTOI
6Hq) n3Mensiercst B npenenax 2 —4 %.
[TpuBeneHHbIE Pe3yIbTaThl PACUETOB
U aHaIU3 KOHCTPYKLUH IUIMHApHUE-
ckuXx (pe3 MoKa3pIBAIOT, YTO YIVIBI 3a-
OCTpeHHUs! pe3loB (pe3 He JOIDKHbI
npesbimarh 38 - 40°, yToOBI U30EkKaTH
OTPHILIATEIILHOTO BIIMSHUS Ha MPOLECC
(hpesepoBaHuUs U PEKYIIUI HHCTPYMEHT
(haKTHYECKOTO 3a/JHEr0 yIia pe3aHus, Be-
JMYMHA KOTOPOTrO JOJDKHA OBITh HeE
menee 2,5 -4,0°
Pe3ysbrarhl BEIMHCICHHUH 10 3aBUCH-
MocTH (3) nokaszanu (puc. 4), 4To Hau-
Oouplliee BIVMSIHME HA IOKa3aTelb Py
OKa3bIBa€T  KHHEMaTH4YEeCKHH  yroi
Becrpeud 0. B nuanasonax ymios Q ot
15" 10 75  9TOT OLICHOYHEII ITOKA3aTelIb
yBenmuuBaeTcs ot 3,77 pasza mpu A= 15,
10 4,62 pazanpu A =230, mpuuem 5Ta 3a-
BHCHMOCTb IMEET B OCHOBHOM JIMHEH-
HBIIl XapakTep, HO C yBEJIMYEHHEM A
npHoOpeTaeT ciIerka BeIpasKeHHBIH KpH-
BOJMHEHHBIN XapakTep. YIB! §, U A OKa-
3BIBAIOT 3HAYUTEIIHHO MEHBIIIEE BIMSHUC
Ha @, 4YeM KHHEMATHYCCKHIl yroi
BcTpeun Q. Tak, B quanasoHe SC ot 40
10 60 yron @y YMeHblIaeTes Ha 2,16
% mpu Q=15 ,1=15 wuna 3,35 % npu
Q=60,A=15 ;B auanasone A or 0" 110
15" -na 4,48 %; B qmanaszone A ot 15 110
30 mpu Q =45, 8. = 50" - Ha 20,2 %.
JlomycTumble 3HAYEHHS yTOIN Py
NPUHUMAET B CIEAYIOIINX AMara3oHax
Q:0130 1060 mpui=0,0,=50;0r
35,9' 10 64,5 npul=15,5.=507 or
37,5 10 75,0 mpu A =15, 0.= 60
PesynbraTel pacuéToB mo ¢opmyie
(3) HOMHOCTBIO COOTBETCTBYIOT —3HAUeE-
HHSM YIIIa ¢y, 110 HOMOTpaMMe [7] na oc-
HOBaHUU OIBITHBIX 3aMEPOB yIJIOB Ha
IJIACTH @, U KPOMKE @, IIETIBL.
[IpuBenénnas MeToka 1 oy YeHHbIE
3aBUCUMOCTHU TI03BOJISIIOT AHAJIMTHYECKH
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OIIPEIENSITh BIMSHUC PSKUMHBIX TapaMeT-
POB: KHMHEMATUKH (CKOPOCTEH pe3aHusi 1
MOJIa4H), B3aHMHOTO PACTIOJOKEHUS HH-
CTpyMEHTA U IpeaMeTa epepaboTKh (K-
HEMATUYECKUX YIIIOB BCTPEUH), HCXOITHBIX
YIIOBBIX MApaMETPOB PE3LOB LIMINHAPHU-
yeckux (pe3 Ha (akTHUECKHE W HOMH-
HaJIbHbIE AMHAMHYECKHE YIVIBI PEe3aHU
TpoIiecca MPOAOIBHOTO LIWIIMHAPUYECKOTO
(pe3epoBaHs JICCOMUIBLHBIX arperaToB 1
Ha YroJ cpe3a TEeXHOJIOIMYECKOH IIeMbl.
OTH ypaBHEHHUS MOTYT ObITh HCIIOIE30BAHBI
KaK COCTABJIAFOILIME CHCTEMBI 3aBUCMOCTEH
JUISL COBEPIICHCTBOBAHNSI (D)PE3EPHOTO HH-
CTPYMEHTa arperaTHoro JECOMMILHOIo 000-
PYIOBaHUs, & TAK)KE HAXOXKICHHUSI OITH-
MaJIbHBIX 3HAYCHHIT €ro apaMeTpoB.
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[TPUMEHEHUE MATEMATUYECKOI'O

MO/JEJIMPOBAHNA U CPEJICTB COBPEMEHHOI
SJIEKTPOHHON MUKPOCKOIIWH TTP1 CO3TAHNN
MHHOBAITMOHHOU TEXHOJIOI'MN ITPON3BOACTBA HAHO-
CTPYKTYPUPOBAHHOU BUMETAJUIMYECKOMU ITPOJY KLU

Hpedcmamenbl pes3yibmamsl ONMUMU3AYUU NMEXHONI0CUYECKUX napamMempoe HenpepbleHoﬁ
pasiueku, nojiy4eHHsvle Ha OCHOBAHUU U3YUEHUS menﬂod)umqecmtx npoyeccoe 3ameep0e3anuﬂ
Henpepbl(mmumoﬁ OUMemManIu4eckol CmaiemMeonoll 3a20MoeKu ¢ UCNOLb3068AHUEM MAMeMd-

muiyeckozco ModeﬂupoeaHu}z. ﬂ]l}l OYEeHKU 3(])gbel<mu6Hocmu 6030eticmeust Hanodacmuy Ha

MUKPOCIPYKIMYPY JUMBIX OUMEMAnio8 Npusieuenvl cpeocmed cO8PeMEeHHOl NeKmpPOHHOL

MUKPOCKONUU.

KuoueBble cjioBa: mMareMaTHYeCKOe MOACINPOBAHUE, DJICKTPOHHAA MHUKPOCKOIIHUHU, 3a-

TBEp/eBaHUE, HAHOYACTHIIBI, MUKPOCTPYKTYpa.

YyacTHHK KOH(epeHIN
HaronansHoro neppeHcTBa

T10 Hay4HOH aHAJINTHKE
Ortxkpsrtoro EBponeiicko-Asuar-
CKOTO [EPBEHCTBA

o Haquoﬁ AHAJIMTUKE

cast composite metals.

The results of optimization of process parameters of continuous casting, obtained on the
basis of studies of thermal solidification processes of continuously steel-copper bimetallic
billets using mathematical modeling are submitted. Tools of modern electron microscopy

involved to assess the effectiveness of the impact of nanoparticles on the microstructure of

Keywords: mathematical modeling, electronic microscopy, solidification, nanoparticles,

microstructure.

Halll BeK, HECMOTPsI Ha pa3HooOpasue
HMEIOLLXCSI MATEPUAIIOB U MOSBIICHUE
HOBBIX, METQJUIBI 1 METAJUTMIECKUE CILIABEL,
B YaCTHOCTH, CTallb, MPOIOJDKAIOT OCTa-
BaThCsI OCHOBHBIM KOHCTPYKIIMOHHBIM Ma-
TEepUaIOM, BO3SMOKHOCTH KOTOPOTO peasty-
30BaHEI €I He B MOIHOH Mepe. [Ipu aTom
B psZie IPOMBINUIEHHO Pa3BHUTHIX CTPaH
METaJITyPris SIBISIETCsT 6a30BOH OTPACIIBIO
SKOHOMUKH. B yactHoCTH, B YKpanHe BKIIaj
Metautypruu B BBII cocrasnsier mpumepHo
1/3 u 1/4 — BaMIOTHBIX TOCTYIUICHUH B
Oromxker ctpanbl. CyTb OCHOBHOU MPOOIEMBI,
PpeLLaeMOoii CErofiHst MUpOBOM METAJLTypIrueii,
COCTOUT B TOMCKE MHHOBAIIMOHHBIX KO-
JIOTHUECKH 0€30MacHbIX, SHEPTo- U pecyp-
cocOeperaroIx TEXHOIOT M IPON3BOICTBA
KOHKYPEHTOCTIOCOOHOH METaIIIOMPOTyKLIH.
CylIleCTBEHHOE HCTOIIEHHE MOBCEMECTHO
3aI1acoB IPUPOIHBIX HCKOMAEMbIX, TPEOyeT
OEpeKHOr0 OTHOLLIEHUS K IPUPOIHBIM pe-
cypcaM U IOUCKa ajbTepHaTUBHON HX 3a-
MEHBI IIPH OTHOBPEMEHHOM Y/IOBIETBOPEHHH
MOCTOSIHHO Y)KECTOYAFOIIIMXCsI TPeOOBaHHIT
CO CTOPOHBI METAJIONOTPEOIIAIOIIHX OTpac-
JIeil TIPOMBIIIICHHOCTH, TEXHUKH M TIp. K
YPOBHIO (DH3HKO-MEXaHNIECKHX U IKCILTya-
TaIMOHHBIX CBOMCTB METaJLIONPOTYKIIHH.
OmanM m3 A(QEKTHBHBIX IyTeH pe-
IICHUs] paccMaTpUBaeMoil IpOOIEMBI SIB-
nsteTcst pa3paboTka TEXHOJIOTHH ¥ IIPO-
M3BOJICTBO KOMITO3UIIIOHHBIX METAJLION3-
JIeNHI U, B YaCTHOCTH, HAHOCTPYKTYPHPO-

BAHHBIX 11 OMMeTaITIecKHX. Takoi momaxon
TMO3BOJISIET TOIYYHTh METATIONPOTYKIIUIO
C TIPUHIUITHAIBHO HOBBIM YPOBHEM Tpe-
OyeMBIX CBOHCTB, HEIOCTIKUMBIX B 00bIY-
HBIX METAUTMYECKUX MaTepUaiax, Wik Tpe-
OYIOIIMX CYIIECTBEHHBIX 3aTpaT JIOPOro-
CTOSIIIUX KOMIIOHEHTOB. /{7151 Mpon3BOACTBa
KOMITO3UTHOM OMMETaJLIM4eCKOi POIyK-
MM, PACCUMTaHHOW Ha MacCOBOTO ITOTpe-
Ourerns, 11e1eco00pa3HO UCTIONB30BaTh TEX-
HOJIOTHIO MOJTyYEHHs CIIOMCTBIX 3aTOTOBOK
B IIpOLIECCe HENPEPBIBHOTO JIMTHs. Hamu
paccMOTpeH BapHaHT IOTy4YeHHUs CTajie-
ME/IHBIX 3ar0TOBOK, IPEICTARIIIOMIMX COOOI
MEJIHYO HaHOCTPYKTYPHPOBAHHYHO MATPHLLY,

APMUPOBAHHYIO 10 HEHTPY CTaJILHOI BCTaB-
KOfI, qTo 06CCHC‘H/IBaeT, OIHOBPEMEHHO,

HOBBIIICHHE M3HOCOCTOMKOCTH M KOHCTPYK-
TUBHOM NMPOYHOCTH Komno3ura [1].

B ycnoBusix oTcyTCTBHS COOCTBEHHBIX
pa3paboTOK Meay Ha YKpawHe, TepHOIH-
YECKOM AC(UIIITE U ITOCTOSTHHO PacTyIeit
IICHE Ha Hee Ha MUPOBOM PBIHKE, & TAKKe
pocTe MoTpeOHOCTH B MEHOM MPOTYKITHI
0c00yI0 aKTyaTbHOCTb PHOOPETALT Iepe-
PpaboTKa BTOPUYHBIX MEIHBIX 0TX00B. Of1-
HHUM U3 BO3MOXHBIX BapHAHTOB PEIICHHUS
poOIeMBbl YBEIHYEHNS 00beMa POU3BO/I-
CTBA BBICOKOTIPOYHBIX MEHBIX 3aTOTOBOK,
TI0 pa3mMepam, OMI3KUM K pa3MepaM TOTOBBIX
W3eNnil, SBIAETCSA UX MOTy4eHHe B MPo-
LIECCE HEMPEPBIBHOM MITH TIOTYHETIPEPBIBHOM
pasnMBKM Meau. XOpOIIO M3BECTHO, YTO

IIMPOKOE U TOBCEMECTHOE VCIIOIb30BAHNE
MEIM B Pa3IMYHBIX OTPACISIX MPOMBIII-
JICHHOCTH M TEXHHKH BO BCEM MHpe 00-
YCIIOBIICHO, IIPEXK/E BCEro, € BBICOKOI
MIEKTPO- U TEIUIONPOBOAHOCTEIO0. OnHaKO
HH3KHE TPOYHOCTHEIE XapaKTePUCTUKU He
MO3BOJIIIOT UCIONB30BaTh 3TOT METall B
YCIJIOBHSIX BBICOKHX IMHAMITICCKHX HATPy-
30K. OONacTy MPUMEHEHHSI 3TOTO, TIPAKTHU-
YEeCKH HE3aMEHHMOTO, MeTala MOXKHO
3HAYNTEIIEHO PACIINPHUTB, TOBBICHB TIPOU-
HOCTHBIE cBoMcTBa Memu. [Ipumensiembie
OOBIYHO METO/IBI YIIPOYHEHHS MEIU JIHOO
MPAKTUYECKU NCYEPTIAH CBOM BO3MOKHOCTH
(TepMOyTIpOYCHHE, JIETUPOBAHNE), JTMOO (ap-
MHpPOBaHHE) BEIYT K MOTEPH €€ IEKTPO-
npoBogHOCTH. 1 M30€KaHUS HTOr0 He-
TaTUBHOTO SIBJICHUS HAMH TIPEATIPUHATA 110~
TIBITKA HAHOCTPYKTYPHUPOBAHHS MEJU B TTPO-
1iecce BO3/IeHCTBYS HAHOYACTHIL TYTOTLIAB-
KHX COEJMHEHMI Ha €€ pacIulaB.
Co3nanue M oTpaboTKa TEXHOJIOTUH
[OJIy4Y€HUS TIPUHIUIIUATIBHO HOBOI'O BHUJa
METAJUIONPOAYKIUN, Ha4YMHAsA CO CTaauu
BBIIIJIABKH W Ppa3JIMBKU ME€Tajlia, B 4aCTHO-
CTH, OTPabOTKa MapaMeTPOB TEXHOJIOIMH
MOJyYEHUs] MEIHBIX M CTaJIEMEHBIX He-
MPEPBIBHOJIMTBIX 3arOTOBOK B PEabHBIX
YCIJIOBHSIX TIPOU3BOJICTBA, CBSI3aHBI C OOJIb-
IIMMH MaTePHAIGHBIMA M (PUHIHCOBBIMH
3arpaTraMy M YCIOKHSETCSl «paboToi» ¢
BBICOKOTEMITEPATyPHBIMH H HEIPO3PATHBIMH
pacruiaBaMu MeTajuioB. B nanHoi cutyarmu
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1eIecoo0pa3Ho MPUOETHYTh K MaTeMaTu-
YEeCKOMY MOZIEIMPOBAHMIO, KaK Hanbomee
3 HeKTUBHOMY 1 paLIOHATEHOMY ITPHEMY
pEIIEeHNsST TAKOTO POJA 3a/ad.

AHanm3 COBpeMEHHBIX ITyONTHKaLi HE
TIO3BOJIMIT BBIIBUTH HATMYME MaTeMaTHye-
CKUX MOJIerNielt OIMCaHHs TPOIIecca 3aTBep-
JIEBaHUsl CTaJeMEHOM 3aroTOBKH, TOMy-
4aeMOM B ITPOLIECCE B3aUMOEHCTBHUH pac-
IUlaBa MEIU CO CTalbHOM BcTaBkou. [lo-
CTaBJIeHHas B padoTe Liejb, COCTOSIIAs B
oIpeiesICeHMH OCOOCHHOCTEH BIMSIHUS TeTI-
J0(hM3UYECKUX TapaMETPOB JINThsI Ha IIPO-
LIECC 3aTBEP/ICBAHNS CTAJIEMETHOM 3ar0TOBKH
B KPUCTAJUTM3ATOPE ISl ONITUMH3ALHH T1a-
pameTpoB pa3zpabaTbIBaeMOi TEXHOJIOTUH,
JIOCTUIACTCsl IIOCPEICTBOM CO3JaHUS CO-
OTBECTBYOIIICH 0a30BOI MaTeMaTHIECKOM
MOJIEJH, OITHCHIBAIOIICH TEIIO(H3HIECKAE
HPOLIECCHI, TPOUCXOISIIHE B BOIOOXIIAK-
JTAEMOM KPHUCTAJIIN3ATOPe C Y4EeTOM KpH-
CTaJUIM3AIIUH ¥ IUTABJICHYIS 3ar0TOBKH. Ma-
TEeMaTHIeCKast MOJIENIb BKIIFOYACT YPABHCHHST

THiepeIavy TETUIOThI TSl METHOTO PACILIaBa,
CTaJILHOM BCTABKHU, BHYTPEHHEN U BHEILIHEN
MEJIHOM CTEHKM KPHMCTaJLUIM3aTopa ¢ COOT-
BETCTBYIOLIMMU KPAEBbIMU YCIIOBUAMHU. YU-
TEH TAKXKE TCIJIOBOW TOTOK, OTBE/ICHHBII
OT CTEHKH KPHUCTAILTHA3ATOpa K BOJIE, @ TAKKE
BO3MOXKHBIE HAIlIaBKa CIIOSt ME/IM Ha CTaslb-
HYIO BCTaBKy M IIOJIUIABJICHHUE MEIHOIT
oborouky. J{iist ornvcanusi nepeMereHust
(poHTa KpUCTAIM3AIUH B (OPMHPYIO-
IIeHcsl 3aroToBKe BBEJIECH S((EKTHBHBIH
KOO((HIMEHT TEIUIOIPOBOTHOCTH B JIBYX-
(hazHOll cpejie, YUNTHIBAIOIINI MEXaHH3M
MaccoIepeHoca TerlIa 110 JUTHHE 3aT0TOBKH
[2]. ITpu 3TOM MCXOMWIN U3 IPEITIOIOAKCHNSL,
YTO BBOJ] B ME/IHBII PacIuIaB HE3HAUNTEIb-
HOTO KOJTMYECTBA (THICSHBIE T0NH %0) Mell-
KOIMCIIEPCHBIX YaCTHUI TYTOIUIAaBKUX CO-
©IMHeHNIT HAaHOMETPOBOTO JMATa3oHa He
OKaXXeT CYIICCTBCHHOTO BIIMSIHHS HA TEM-
TIepaTypy 1 CKOPOCTh BBITATHBAHUS 3aTBEP-
JICBAIOIIEH 3aTOTOBKH.

YncneHnsle U rpaduuecKue pacieTsl,

BBITIOJIHCHHBIE TI0 MPOrPaMME PeaTH3aIuH
MaTeMaTH4YeCcKOl MOJIEIH, TO3BOJIHIIH OIIpe-
JIEIUTH TTapaMeTPhbl TEXHOJIOTHYECKOTO IPO-
Lecca M yCIIOBUSI YIIPABJICHUS TIPOLIECCOM
00pa3oBaHKsl 3aTBEP/ICBAKOIICH KOPOUKH
MOCPEICTBOM U3MEHEHUSI CKOPOCTH BBITSI-
THBAHHS 3aTOTOBKH, a TAKKE, 3HAsI HEOOX0-
JIMYEO MUHVMAJIGHYFO TOJIIAHY KOPOUKH,
OIIPE/ICITUTH MAKCHMAJILHYO CKOPOCTB BbI-
TSATUBaHUSL, TIPU KOTOPOI HEBO3MOXKEH ITPO-
PBIB 000JIOYKH 3aroToBKU. VI3MeHeHMe ke
TEMIIEPaTyPHBIX [1aPaMETPOB JIUTHSI, PSKIMA
OXJIK/ICHUSI K CKOPOCTH BBITSTHBAHMS 3a-
TOTOBKH MO3BOJISIET YIIPABIIATH MPOLIECCAMHU
MPOIBIKEHUS (DPOHTA KPUCTATUTH3ALNN 1
TEeMIIEpaTypoil 3aroTOBKM HA BBIXOAE H3
KPHCTAIUT3aTOPa, KOTOPBIE MOTYT OKa3bIBaTh
3HAYNUTENBHOM BO3JIEHCTBHE HAa KayeCTBO
OJTy4aeMOoM 3aroToBku. B kauectBe mpu-
Mepa Ha puc. | moka3aHo onpeeneHue orl-
TUMaJIbHOM CKOPOCTH BBITATHBAHUS CTa-
JIEMEIHOM 3aroToBKH (VBBIT.) IPH H3Me-
HeHuu pacxona Boasl (G) — (BepxHHE KO-
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Puc. 2. O0umii Bujx u pasmep yasrpagucnepeHsix yactul TiCN (a — yseu. 20 000) u Hanouactun Meau (0 — yses. 200 000);

€OCTaB HAHOYACTHII MeIH (B).

Puc. 3. MukpocTpykTypa Meau 0e3 IpHCaioK HAHOYACTHIL (a)
M HAHOCTPYKTYPHPOBAHHON HAHOYACTHIIAMH MeH (0).

JIOHKH) U TeMIIepaTypbl HarpeBa CTaJIbHON
BcTaBKH (TBCT.) — (HYDKHME KOJIOHKH). Pa3-
paboTaHHast MOZIETb MOKET OBITh HCIIONb-
30BaHa JUI MaTeMaTUYECKOI0 MOJEIUPO-
BaHUs 1aPAMETPOB TEXHOJIOIUH, IIpelycMar-
PpHBAIOMINX (POPMUPOBAHIE B KPUCTAILIH-
3aTOpe HENPEPHIBHOIUTON 3ar0TOBKU U3
JIPYTHX METAJUIOB MM MX KOMITO3HITHIA.

Beujty orcyTcTBHS 00IICTIPU3HAHHON
TEOPUH MOANDHUITPOBAHHS, HAHOCTPYK-
TYPUPOBAHHUS U HAIIPaBICHHOTO H3MEHe-
HUSI CTPYKTYpPBl METAJUIOB U CILUIABOB C
TIOMOIIBIO YIBTPAJUCIEPCHBIX 100aBOK
0c00yI0 aKTyalbHOCTh TIPEACTABIISET JIe-
TaJIbHOE NCCIIEIOBAHNE MUKPOCTPYKTYPhI
METaITNIEeCKUX KOMIO3UTOB C TpefBa-
PHUTEIBHO BBEACHHBIMH B HUX HaHOYA-
CTUIAMH, HCCIIEZIOBAHIE KOTOPBIX CTAJIO
BO3MOXKHBIM TOJBKO Onarofapst mosBie-
HHIO COBPEMEHHBIX CPECTB AIEKTPOHHOM
MHKPOCKONUH. DTO, HECOMHEHHO, TO03-
BOJIUT MOJIBUHYTHCSI 110 ITyTH Pa3pabOTKH
TEOPETUYECKHX OCHOB HAHOCTPYKTYpH-
POBaHMS BEICOKOTEMIIEPATYPHBIX METaJl-
JIMYECKUX PacIUIaBOB M MOHUMAaHUS Me-
XaHU3Ma BO3JEHCTBUS HAHOYACTHUIl Ha
UX MUKPOCTPYKTYpY B IIpoLiecce 3aTBEep-
JIeBAHUs, YTO MPEJCTABIAET 3HAUUTEIb-
HBII Hay4HBIN U IPAaKTUYECKUI HHTEepeC,
HpesK/ie BCEro, AJsl rpaMOTHOTO U Iielie-
HaIpaBlIeHHO Y()(EKTUBHOTO HCIIOJIB30-
BaHMS TAKMX BEICOKOAKTHBHBIX PEareHTOB
B METaJUTYPrHU.

TIpu nccrne0BaHNH MOy YESHHbIX JIH-
TBIX CTAJICMEJHBIX 3arOTOBOK C BBEJCH-
HBIMH HAHOYACTUIIAMU Pa3IMYHbIX Ty-
TOIUIABKUX COCIMHEHUH Mpeciie0Baly,
Hpex/e BCero, 1enb onpeneieHus 3¢-
(DEeKTHBHOCTH BO3ACHCTBUS IMOCICIHUX
Ha MHUKPOCTPYKTYpy Menu. IIpu sToM
OILICHOUHOW XapaKTEPUCTHKOH sIBIIsIACh
CTEMEeHb IUCTIEPCHOCTH MUKPOCTPYKTYPBI
Mez. C HOMOLIBIO CPEICTB COBPEMEHHOI
EKTPOHHON MUKPOCKOITHHU: PACTPOBOTO
anekTpoHHOTo MuKpockoma Ultra plus
¢upmer Carl Zeiss, SIOHCKOTO MHKPO-
aHaJIM3aToOpa HOBOTO MOKOJICHNUS (PUPMBI
Jeol, a Taxke MUKpPOPEHTI€HOCIIEKTPAIb-
Horo aHann3a (Camebax) yTOYHEH COCTaB
1 MOpP(HOJIOTHST BBOAUMBIX YIIBTPAJIHC-
MEePCHBIX YaCTHUII, NOJyYEHHBIX I1Ia3MO-
XUMHAYECKUM cuHTe30M. (Puc. 2 wmmio-
cTpupyeT MOp(OJIOTHIO M pa3Mep BBO-
JMMBIX HAHOYACTHIY).

B xone nposenenHoro Merasmorpadu-
YECKOTO HCCIIEOBAHMS OOHAPYXKEHO Cy-
IIECTBEHHOE M3MEJTFICHHAE MUKPOCTPYKTYPEI
menu (B 5-10 pa3) mox neiicTBrHeM HaHOYA-
CTHUII Me/IH, KapOWIoB KpeMHHs, Oopa U
KapOOHUTPHIOB THTaHA (pHC. 3).

PesyssTarsl MUKPOPEHTTCHOCTICKTPaITh-
HOTO aHaJIM3a ¥ 3aMepbl MUKPOTBEPIOCTH
30HBI KOHTAKTa CJIOEB CTaJIEMEIHOTO KOM-
HO3HUTA CBUJICTEIIBCTBYIOT O €€ IPOYHOCTH
Y HaJIOKHOCTH.

BBon B MenHbI paciiiaB HaHOYACTHIL,

00eCTIeUNBAIONIVX TTOTYYCHHE OHOPOIHOM
MEIKOJJUCIIEPCHON MUKPOCTPYKTYPBI BO
BCEM 00BbEME MOIBEPTHYTOTO BO3ICHCTBUIO
CITUTKA (3arOTOBKH), MOKET OBITH CyIlle-
CTBEHHBIM PE3ePBOM MOBBIIICHHS KaueCTBa
METAUIONPOILYKIUH.

M3ydeHne Temaopu3nIeckux Mpo-
LIECCOB 3aTBEPAEBAHUSA U MHUKPOCTPYK-
Typbl OUMETATMUECKUX 3aI'0TOBOK C Ha-
HOCTPYKTYpPHUPOBAHHBIM ITOBEPXHOCTHBIM
CJIOEM C TIOMOLIBIO0 MaTEMaTHYECKOIO MO-
JICIUPOBAaHNUsI U CPEICTB COBPEMEHHOM
SJIEKTPOHHOI MHKPOCKOIUY 00ecHedn-
BalOT aKTHBHOE BO3JIeiCTBHE Ha IpoLiece
KpUCTAJTM3AIMU HETIPEPBIBHOTO CIIUTKA
HEIOCPEACTBEHHO 110 XOAY Pa3iIMBKH C
rapaHTUPOBAHHON BO3ZMOKHOCTBIO YIIPaB-
JIHUSI IPOLIECCOM CTPYKTYPOOOpa30BaHUs
(hopMHPYIOIIUXCST KOMIIO3UTHBIX HEMpe-
PBIBHOJIUTBIX 3arOTOBOK. BhInonHeHHbIE
WCCIIEI0BAHUS IOKA3aJId, YTO MOTyYCHUE
KaueCTBEHHO HOBOTO COCTOSTHHS TpaJiu-
UOHHO MCIIOIh3YEeMOI MEIn Ha OCHOBE
GhopMUpOBaHUS U CaMOOpPTaHHU3ALNH
YIPOUHSIONIHX HAHOCTPYKTYP MPEACTaB-
JISIET BOYKHEHIIMH KOMITOHEHT TOBBIILICHUS
KOHKYPEHTOCIOCOOHOCTH MEIHBIX U3/Ie-
JIUI Ha MUPOBOM pBIHKE.
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Cubupckuit enepaibHbIit

Haunox—xam,ﬂoro TIEPBEHCTBA

Poccuyt Ha TIBUICYTONTBHBIX TETUIOBBIX
IEKTPOCTAHIHSX TSl PACTOIKHI KOT-
JIOB, TOJCBETKH (pakerna M CTaOMIIM3aIu
BBIXOJIa XKHUJIKOTO IIJTAKA €KETOTHO Pacxo-
Jyercst 6oree 5 MITH. TOHH MasyTa, IIeHa
KOTOPOTO HENPEPBIBHO PacTeT M COCTABIIAET
ceifuac Oomee JeCSTH THICSY pyOnel 3a
TOHHY. B cBs3M ¢ 9TUM CcTaHOBHUTCS Ode-
BHIHBIM aKTyaTbHOCTB 3aMEHbI Ma3yTa IPH
PacToIIKe M MOACBETKE (haKema TOMOTHBIX
Kamep KOTenbHBIX arperaroB TOC mere-
BbIMH yIsiMu KaHcKko-AumHCKoro OacceiiHa,
CTOMMOCTH KOTOpBIX B 20-25 pa3 Huxke
CTOMMOCTH YKHJIKOTO TOIINBA — Ma3yTa.
Ha xadenpe «TeroBble anexTpuyeckie
cTaHIum» [1oMUTEXHIIeCKoro NHCTUTYTA
Cubupckoro heneparbHOro yHUBEpCHTETa
coTpynHIKamu 1aboparopun « Tepmuaeckast
TIOZITOTOBKA YIJIE» yCOBEPIIEHCTBOBAHA
TEXHOJIOTHUS CXXUT'aHHs KaHCKO-QUMHCKHUX
yoieit (KAY) ¢ ucnionb3oBaHueM yHUBEp-
CaJIBHBIX T'OPEJIOYHBIX YCTPOMCTB, IOJ-
HOCTBIO HCKJTIOYAIOIUX CHKUTAHHE JKHJIKOTO

MOry OBITh KCIIOJIb30BaHbI KaK B pexXumMe

KaMep KOTJIOB, TaK U B KAY4ECTBE OCHOBHBIX
ropeliok. Pa3paboTaHHast TEXHOJIOTHS CHKH-
ranust KAY npuHIMNMansHO OTIIMYaeTCst
OT CHCTEMBI JIEKTPOPACTOIKH, UCTILITAHHOM

VIIK 662.933.12
MATEMATHUYECKOE MOJIEJIMPOBAHUE I'OPEJIOYHBIX
YCTPOMCTB C IIPEIBAPUTEJILHON TEPMUYECKOMH ITOAI'OTOB-
KOW YT'OJIbHOM IThUTA

Paboma nocedujena ucciedo8aHuio 20peloyHo20 YCmpoucmeda ¢ nped8apumensHoil mep-
MUYeCKOU no020MOBKOU NOMOKA Y20NbHOU NbLIU, NPEOHA3HAYEHHO20 Ol CHCUSAHUSA OYDLIX
yeneul Kancko-Auunckoeo 6acceina na mennoswix onekmpocmanyusax (TOC). Boinonaneno uuc-
JeHHoe MoOenuposanie My@PerbHoll 4acmu 20penodno20 YCmpoucmea ¢ yeavio YmouHeHus
KOHCMPYKYUU U onpeodesieHus HeoOX00UMbIX PeHCUMO8 pabomul UCCIe0yemMo20 00beKmd.

KitioueBble €J10Ba: YMCICHHOE MOJCIHPOBAHHE, SHEProcOepeKeHIE, TOPEIOYHOE YCTPOHCTBO,
TEpPMHUUYECKast MOJrOTOBKA YIS, CXKUTaHUE YIIIsi, MATeMaTH4ecKask MOJICIb.

Now the problem of replacement of masut is actual at a kindling and illumination of a jet
of furnace of boiler by cheap coals of Kansko-Achinsk basin, which cost more than 10 times
less cost of liquid fuel - masut. Work is survey research burners with preliminary thermal pre-
treatment of a stream of the pulverized coal intended for burning of brown coals of Kansko-
Achinsk basin on thermal power plant. Numerical modelling muffle parts burner for the
purpose of specification of a design and definition of necessary operating regime of
investigated object is executed. The finding will allow to generate further practical recom-
mendations about creation high—economical energy-efficient universal burners.

Keywords: numerical simulation, energy-saving, burner, coal gasification, coal burning,

mathematical model.

TormBa. Takue TOPEIIOYHBIC ychOfICTBa

Puc. 1 dcku3 BcepesKMMHOTO ropeio4HOro yCTpoicTBa

PacCToOIKU U IMOACBETKE (baKena TOIOYHBIX

Ha TOLI-1 r. Kpacnosipcka [1]. FOPEJIOYHOIO YCTPOUCTBA U YUCIICHHOE UC-

B nannoii pa60Te OBUIO BBIIOJIHEHO CJIEAOBaHUE TIpoLecca TepMI/I‘{CCKOﬁ 1o/~
TPEXMEPHOE a3pOAMHAMUYCCKOE MOICIIN- TOTOBKH IIOTOKa yl"OJ'ILHOfI TIBLTH BBICOKOM

pOBaHHE C IEJIBI0 YTOYHEHNs KoHCTpyKiuy  KoHueHTparwy (I1BK) B mydernsHol yactu




TOPEIOYHOTO YCTPOHCTBA TSI YCTAHOBIICHHST
JIMara3oHa 3HauYeHUH Kod(UIMEeHTa H3-
OBITKa BO3/TyXa, KOra 00eCIednBaeTCs Ty-
Ookasi TepMHYECKas TTOITOTOBKA TOILIHBA
1 €10 YCTONUMBOE BOCIIIIAMEHEHHE.

BceepesxrmHoe ropenouHoe yeTpoicTBo,
9CKU3 KOTOPOTO MPECTaBIeH Ha puc.l,
TIpe/THA3HAUEHO [T COKUTAHNST BBICOKOPE-
AKLIMOHHBIX YIJIEH C IIPEBApUTEILHON TEp-
MHUECKOH OATOTOBKOM [OTOKA YTOJIBHOIO
UM Beicokol koHUeHTpaimu (I1IBK) B
ero MydenbHol yactu [2].

lopenounoe ycTpoHCTBO COCTOUT M3
My(eIbHOI YacTH TOpesikH 1 AuamMerpom
600x8 MM 1 Kopoba Tofa4M BTOPHIHOTO
Bo3ayxa 2. [lopaya yrombHOW IBUTH OCY-
IIECTBIISIETCS I10 MBUICTIPOBOAY 3 IMMETPOM
89x3 MM, KOTOpBIH BXOAUT B My(eIbHYIO
YacTh 10 OCH TOpeNKH. PeryimpoBanne
pacxona TIBK ocymiecrsisiercs: nbuienu-
TaresneM, 0OOPYIOBAaHHOM JIBHTATENeM C
YaCTOTHBIM NPUBOIOM. Ymcio o6opotos
nonactHoro mmtarenst e (ITU1-5) ms3-
mensiercst oT 150 1o 1500 06/muH, uTo co-
OTBeTCTBYeT pacxofam meutn ot 0,139 no
1,39 xr/c. [lepBuuHblii BO3MyX MOMa&Tcs
TaHTEHIMATBHO Yepe3 BO3MyXOMpOBOIEI 4
METPOM 89%3 MM, pacIoIOKEHHBIE Ha
TOPLIEBOM CTEHKE FOPEIOYHOT0 YCTPOHCTBA.
Ilo TpyGompoBomy 5 mramerpom 219x5 Mmm
COOCHO ITBUIENPOBOY 3 MOCTYIIAET BO3IYX
OT KopoOa BTOPHYHOTO Bo3myxa 2. J{s pe-
TYIMPOBAHMSI PACX0/ia IEPBUYHOTO BO3TyXa
MpeyCMOTpPEHa yCTaHOBKA 3aTIOPHO-PETy-
JIMpYIOIeH anmaparyphl, 4TO MO3BOISET
BapbUPOBATh 3HAYEHNE KOADPUIMEHTA U3-
ObITKa BO3IyXa, M3MEHsAA DIIyOHHY Trasu-
(bMKaLMK [T0TOKA YTOJIBHOM IbUIN.

B HauasbHbIi nepros paboThl TOpeKu
pasorpeB CTeHKH My(eIbHON 4acTH Mpo-
W3BOJMTCS CUCTEMOH 2JIeKTpOHarpesa 6 J1o
temmeparyp 600—700°C.

[o HareMy MHEHHIO 3a CUET M3ITy4eHHS
OT CTEHOK My(esisi YaCTHIHO MPOUCXOIUT
HPOrPEB MOTOKA TTBLIH BHICOKOW KOHIIEHT-
palMK | BBIXOJ JIETYYHX BEIIECTB U3 yIIIS
pu Kod(hpHUIHEHTE M30BITKA BO3MyXa 3HAUN-
TEJIFHO MEHBIIUX SIMHUITEI C 00pa30BAHHEM
CMECH T'OPIOYMX I'a30B U KOKCOBBIX YACTHIL.

Temreparypa B mpocTpaHcTBE Myherst
JIOJDKHA TTOJYIepKUBaThCs B ripeniesnax 800-
1000°C, 4TOOBI 0OECIICYUTH YCTOIYHUBOC
BOCIUIAMEHEHHE ITbUIETa30BOT0 ITOTOKA Ha
BBIXOZIC U3 TOPETIOYHOTO YCTPOWCTBA MPH
CMEIICHHN CO BTOPHYHBIM BO3TYyXOM H
MPEIOTBPATUTh NUTAKOBAHUE My(EIbHOH
YaCTH.

JIns onvcaHus THAPOIMHAMUKH, TEM-

JI000MeHa ¥ TOPEHHs YTOJBHON ITBUIH HC-
MOJIb30BAJIACh MaTeMaTudeckas MOJEIb,
peanm30BaHHAsI B MAKeTe Mporpamm Sig-
maFlow u SigmaFlame [3].

B kauectBe Maremarndeckoil Mojenu
JUTSL OTIFICAHYIS TEUCHHS B My(DeIIbHOH JacTi
TOPEJNIOYHOTO yCTPOICTBAa OBLIa MPUHSTA
MOJIENTb HEM30TEPMUUECKOTO HECKNMAEMOTO
MHOTOKOMITIOHEHTHOTO Ta3a. B paccmarpn-
BAeMOH 3a/iaue TEUCHHE Traza CUMTACTCS
YCTaHOBHBIIINMCS, TIO3TOMY BCE yPaBHEHHUSI
3aIHCBHIBAIOTCS B CTAIIIOHAPHOH OCTAHOBKE.
Maremarmaeckast MOIEIb BKITIOYAET yPaB-
HEHE Hepa3pbIBHOCTH, ypaBHEHHUs OanaHca
KOJIMYECTBA JABIKEHHIS, yPaBHEHHE IIepeHoca
KOHIIGHTPAIUH (MacCOBOM JI0JH) i-I0 KOM-
TIOHEHTA, ypaBHEHHUE MEPEHOCA SHEPTUM.

Kak mokaspIBaeT NpaKkTHKa PacyeToB
npolecca TOpeHUst B TOIOYHOM Kamepe,
npumeneHne k-... Mozenu TypOyIeHTHOCTH
II03BOJISET C JIOCTATOYHOM CTEHIEHbIO TOU-
HOCTH TOJTyYUTh HEOOXOIMMBIE TypOyJIeHT-
HbIE XapaKTePUCTUKY UL [OTOKa. B naHHOM
pabote ucronb3yeTcst MOIMpUIIMPOBAHHAS
BBICOKOPEHHOIIB/ICOBAs k- Mozenb Typ-
OynenrtHoctH. [l ompeeneHust Imysbca-
IIMOHHBIX XapaKTePHCTHK TEUCHHS BOIM3H
CTEHOK OBLT MCIIONIE30BAaH METOJ| IpUCTe-
HOYHBIX (DyHKIMIA. BBe/ieHue MpUCTEHOUHBIX
(yHKIMI MO3BOISIET HE JIETAIM3MPOBATh
PacUCTHYIO CETKY BOJIM3H CTCHOK.

Beicokuii TeMiieparypHslil ypoBeHb TO-
MIOYHOM Cpeibl M TTOBEPXHOCTEH 00ycaB-
JIMBaeT npeo0aaHue PaaHAIFOHHOTO TeTl-
noodMmeHa. Pertienne ypaBHeHHs TIiepeHoca
JIYYHCTON 3Hepruu Oasupyercs Ha Pl am-
MPOKCHMAIIM MeTola C(epHIecKux rap-
MoHUK. KoahuimeHThI moromeHus raza
BBIUHCIIAIOTCS TI0 MOJIEITH CYMMBI CEpBIX
Ta30B.

Pacyer ropenust neTy4nx KOMIIOHEHT
TOIIIMBA OCHOBAH HAa MCIIONB30BAHUH TTIO-
OanbHBIX HEOOPATHMBIX PEAKIMH MEXTY
TOPIOYUM U okuciuTeneM. CKopocTh rope-
HUSL i-peareHTa, B TOM YHCIE M JIETY4UX
BEILIECTB, OMPENEAETCS C y4eTOM pPeaK-
IIMOHHON CIOCOOHOCTH M KOHIIEHTPAINH
TOPIOYETO U OKUCIIUTEJIA, A TAKXKE CKOPOCTU
TypOyJICHTHOTO MepeMEIIMBAHMS TOIUINBA
u okucnutens. JlaHHas MOZeIb IpecTaB-
JIsIeT KOMOMHAINIO KMHETHIECKOH MOJIeIT!
TOPEHHST Ta30BBIX KOMIIOHEHT C MOJIEJIBIO
«obpsiBa Buxps» (eddy break up model).

MopzenupoBaHye JBIKEHHs] YaCTHIL
IIPOBOJIUTCS B paMKaX JIar paHKeBa I0X0/1a.
Vuer BimustHUS TypOYJIEHTHOCTH OTOKA Ha
JIBIDKEHUE YaCTHIIBI TIPOU3BOIIUTCS BBEJIC-
HHEM CIy4JaiHbIX (MIyKTyamuid CKOpOCTH
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ra3a B ypaBHeHue JBrkeHus. Temmneparypa
YTOJIBHOM YaCTHIbI OIPEIEIISIeTCs U3 ypaB-
HEHUSI COXPAHEHHSI SHEPIUH JUISl YaCTHIIBI
C y4eTOM KOHBEKTHBHOTO U Pa/IAIIHOHHOTO
TEII000MeHa C OKPYKaloIMM ra3oM. J{ist
OIHMCAHWsI TOPEHHS! YTOJILHOM YaCTHIIBI HC-
T0JIE3YETCsl MOZIEIb [4], T ropeHue npe/-
CTaBIISICTCS B BHJIE TOCIIE/IOBATENIHHEIX CTa-
JIHIA: BBIXOJL BIIATH, BBIXOJ JIETYYHX 1 TOpe-
HHS KOKCOBOTO OCTaTKa. A TakKe HCIIONb-
3yeTCs PsiJ] AMITMPUYECKIX KOA(DPHUIHEHTOB,
TO3BOJISTIOIIHX OOJIee TOYHO OIEHHUTH TeTl-
J1000MEH U BpeMsI CTOpaHHs! yTOJIbHON da-
CTHIIBL.

JLnist perieHus ypaBHEHHUH COXpaHEeHUst
JUISE Ta30BOH (Da3bl NCHONB3YeTCs IHPOKO
M3BECTHBIIM METOZ KOHTPOIBHOTO 00beMa,
CyTh KOTOPOTO 3aKJIFOYaeTCs B Pa3OueHNH
PpacyeTHoli 00/IacTH Ha KOHTPOJIBHBIE 00be-
MBI ¥ HHTETPUPOBAHIHN HCXOIHBIX ypaBHe-
HHI COXPAHEHMS MO KaXKOMy KOHTPOIb-
HOMY OOBEMY I TOMy4YeHHs KOHEYHO-
Pa3HOCTHBIX COOTHOLIEHWH. [yt BbIuMC-
nexust 1 dy3MOHHBIX TIOTOKOB Ha IPAHSIX
KOHTPOJIBHOTO 00beMa HCIIONb3YeTCs LIeHT-
PpaNbHO-Pa3HOCTHAS CXeMa, UIMEIOIIast BTO-
poit mopsnok TouHoctH. [lpu ammpoxcu-
MallMi KOHBCKTUBHBIX YJICHOB HCIIOJIB30-
BaJIach CXeMa BTOPOTO TOPSIIKA TOYHOCTH.
Jnist perienyist mosry4eHHON CUCTEMBI ypaB-
HEHMI IPUMEHEH MEeTO] HEMOTHOM (haKTo-
pu3aLyH, B KOTOPOM (haKTOPH30BaHbI TOJIBKO
JIMarOHAJIbHBIE WICHBIL.

JList ocy1iecTBiIeHUs CBSI3U T10JIs J1aB-
JICHUSI ! CKOPOCTH CpeJibl B HACTOSIIIIEH pa-
6ote ncrnons3oBaiack SIMPLE-mono0OHast
IIpOLElypa Ha COBMELICHHBIX CeTKax [5].
YerpaneHnue oCHMUISAINI IO TaBICHUS,
BO3HHKAIOIINX [PU HCIIOIB30BAaHIN COBME-
IIEHHBIX IIEPEMEHHBIX OCYIIECTBIIECTCS ITy-
TeM HCIIONB30BaHus noaxona Pxu-Yoy, npu
KOTOPOM B ypaBHEHHE JUISI OTIPABKH J1aB-
JICHUSI B TIPABYIO YacTh BBOAUTCS MOHOTO-
Hzarop [5]. [lpu ABmKeHNH YacTHIl 4epe3
KOHTPOJIBHBIH 00beM (hOpMUPYETCS HCTOY-
HMKOBBII WIEH, Yepe3 KOTOPbIN YUUTBIBAETCS
00MEeH MMITYIIbCOM M SHEprHeil MexIy
ra30M M JIUCTIEPCHOM (a3oii [6].

Pesynbrarst

I[IpoBeneHHbIE YNCIEHHBIE HCCIEI0BA-
HHSl M30T€PMHYECKOH 3a/aunl JBHKEHUS
YIOJIBHO# TBUTH B 00BbeMe My(ertsi FopesKu
TOKa3aJIH, YTO CTA0MIIBHOCTH MOTOKA YTOJTb-
HOI IbUTH (OTCYTCTBHE CEMapalii YTOMbHBIX
YaCTHIT Ha CTCHKU My(DeJis) 00ecrieurBacTCst
l'lO)Ia'-leﬁ IEPBUYHOIO BO3yXa B TAHI'CH-
LMaJIbHBIC NTATPYOKH.

[Mony4ena n oneHeHa Macca cerapy-
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PYIOIIMX YaCTUI] yTOILHOM MbUTH B €TMHULLY
BpPEMEHH Ha OBEPXHOCTH My(hEITbHOM YacTH
TOPENKN OT yIVIa PAcTONIOXKEHHs] TaHTeH-
IMATbHOTO MaTpyOKa Moaqy MepBHIHOTO
BO3/Iyxa. PaccMarprBarocs m3MeHeHne yIiia
ot 10° 1o 90° ¢ marom 10°. IToy4yeHHsle
JTaHHbIE TIPEJICTABIEHBI Ha PUCYHKE 2.
'YBenmueHue yria BBojia marpyOka TaH-
TeHIMANIBHOI 1ostauu Bo3myxa Oonee 50°
MPUBOAUT K PE3KOMY YBEIHUEHHIO MACChI
CenapHpyIOLIMXCsI YaCTHIL sl B Myderte.
[Ipu 3HaueHmsx Hwke 50° HalOmromaercs
HE3HAYUTENIBHOE KOJIMYECTBO CelapHpyro-
IIUXCS YTOJBHBIX YacTHIl, Macca UX CO-
CTaBJIsICT B cpenHeM 3—5% ot 00Iero ko-
JINYECTBA, MOCTYIAIONIEro B TOPENIKY TOII-

mBa. Ho B To’ke BpeMsl yMEHBILIEHHE yIia
BBOZa marpyOka meHee 40° mpuBOIUT K
BO3HUKHOBEHHUIO IIUPKYISILIMOHHBIX 30H B
TOPEJIOYHOM YCTPOHCTBE M HECTAOWIBHOCTH
BUIEBO3YILIHOIO MOTOKA. DTO MPUBOAUT
K HEpaBHOMEPHOMY PaCHPEIE/ICHUIO YTOJIb-
HBIX YaCTHI[ Ha BBIXOAC W3 My(derbHOU
YacTH TOPEJIKM, U KaK CIEACTBHE, K He-
YCTOIYNBOMY BOCIUIAMEHEHHIO B 00beMe
TOIOYHOM KaMephbl KOTJIa.

Takum 00pa3oM, HAMIYYIIHIA yroi
BBOJIA NaTpyOKa TaHT€HIMAIBHOH IOJ[aun
HEPBUYHOIO BO3yXa Ul UCCIEHAYEeMOro
TOPEJIOYHOIO YCTPOKCTBA HAXOIUTCS B IIpe-
nenax 40°-50°.

Tlo pesynbraram 4HCIEHHOTO pacyera

0,10

Fs

0,08 A

0,06 A

0,04

0,02

MaccoBblid pacxog cenapupyroLmx
YronbHLIX YacTuy B obweme mypens, kr/c

0,00

41 BBOAA BO3AyXa, °

"____,4;_"\*/*""4 Y N

10 20 30 40

50 60 70 80 90

Puc. 2 3aBuCHMOCTB MACCOBOTO PAcXoa ceNapUPYIOLINX YIOIbHBIX YACTHI
B 00beMe MydeJsi OT YIVIa PacHo/IoKeHUs] TAHTeHIMAILHOIO ATPy0Ka I01a4u
NEPBUYHOIO BO3yXa

0,35 1 T

0,25

0,15

0.1
0,05

o + | 1 ! |

0 150 300 450 600 750 900 1050 1200 1350 1500

n, 06/mun

Puc. 3 lnana3on 3HaueHnii Ko3(puuuenTa u30bITKA BO30yxa B My(easHoi yacTn
TOPeJIOYHOT0 YCTPOICTBA OT HATPY3KH NbLICNUTATEIs 1JIs1 o0ecriedeH st
ycroiiuuBoro npouecca temonoarorosku IBK.
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AdPOANHAMHUKU YCTAHOBJIEHO, YTO MUHHU-
MaJIbHbIE 3HAYEHUs Pacxofa MEepBHYHOIO
Bo3ayxa cocraBisior 300-1000 m3/4ac B
narpyOoK 0ceBoii nojaun, u He Meree 300
M3/4ac B TAHT€HIMATIBHBIC BBOJIBL.

BbutM mpoBenieHbI pacyeTHbIe HCCIie-
JIOBaHWS 110 YCTAHOBJICHUIO PEKHMOB Tep-
MHYECKOU IIOATOTOBKU YTOJIBHOM IbUTY IS
pacxozoB yroibHoi sy ot 150 mo 1500
06/MuH (ot 0,139 kr/c 10 1,39 kr/c).

ITo momy4YeHHBIM pe3yibTartaM Ompe-
JieJIeHa 3aBUCHMOCTh Kod(puIenTa n3-
OBITKA BO3/yXa OT Harpy3KH ITbUICTIHTATEIS,
o0OecrieunBaromas pekuM Ta3u(UKaINH
MOTOKA YTOJIBHOU THUTH (pHC.3, KpHUBast
1). AHaM3 MONTYYEeHHBIX PE3yIIbTaToB pac-
4eTa MoKa3all, YT0 MPH 3HAUYCHUAX KO-
(hurrieHTa M30BITKA BO3/TyXa BBIIIE KPHBOH
1 He HaOMOMAeTCst HEOOXOAUMBII IPOTPEB
YTOIBHOH MBUTH. DTO MIPOUCXOAUT BBUIY
CMEIILEHNs 30Hbl Hauaja BBIACICHNUS JIe-
TYYHX BEIIECTB K BBIXOJHOMY CPE3y My-
(henpHOI wacTu ropenku. Kpome Ttoro,
OIpe/ieIeHbl MUHUMAIIBHO JIOIyCTHMBIC
3HaueHUs: Kod(pduimeHTa u30biTKka BO3-
JyXa, HIKe KOTOPBIX HaOmroaeTcs mpo-
L[eCC Cenapaliy YrolbHBIX YacTHI[ Ha
cTeHKu Mydens (puc. 3, Kpusast 2).

Takum 06pasoM, 00IIaCTb MEKITY KPUBOI
1 1 2 (puc. 3) onpeaesseT Auana3oH pexuMa
paboThI TOPEJIOYHOTO YCTPOHCTBA C MPeji-
BapUTEJILHONH TEPMUUYECKON IOATOTOBKOM
TOILIMBA, 00ECIIEUMBAIOIINI HEOOXOMMEbIE
YCJIOBHSI Ha BBIXOZIE M3 My(esst TOpesKH
V11 YCTOMYMBOIO BOCIUIAMEHEHHSI M TOPEHHUS
YTOJIBHOM IBUTH B 00BbEMe TOIIOYHOH KaMephbl
KOTJIa.

Amnanu3 pe3ynbraTtoB YHCJICHHOTO HC-
CJICIOBAHUS ITOKA3aJl, YTO HA BBIXOJIE W3
TOPENIOYHOTO YCTPOHCTBA (hOPMUPYETCst
BBICOKOTEMITCPATYPHBIH XUMHYECKH aK-
THUBHBII IByXKOMIIOHEHTHBIH IOTOK ITPO-
JYKTOB T€PMHUYECKOH MOATOTOBKH YTJIS
(Tabmmma 1).

I1py M3rOTOBIICHHUH OIBITHO-POMBIIII-
JICHHOTO 00pas3Iia BCePesKIMHOTO TOPeIIod-
HOTO YCTPOICTBa OBUTH YITEHBI PE3YIIBTaThI
TPEXMEPHOTO a’POAMHAMHUYECKOTO MOJIe-
JpoBaHus. [ openoyHoe ycTpoicTBo ycra-
HoByeHo Ha koT1e BK3-420 ct. Ne9b Kpac-
Hostpekoid ['POC -2 .

3akiii0ueHue

B pe3ynbrare TpexMepHOro MareMarH-
YeCKOTO MOJIETTMPOBAHUS A3POTHHAMUKH
YHHBEPCAILHOTO TOPETIOYHOTO YCTPOHCTBA
YCTAHOBJIEHO, YTO MPH MO[a4e IEPBHIHOTO
BO31IyXa 1oz yrioMm 40-50° obecrieunBaercst
Hanbosee 3(hPeKTUBHAS 3aKPyTKA MbLICY-
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Tabamma 1
Konuenrpauus razos Ha sbixojie u3 my(eibHoii 4acTH 1ope/iouHoro yerpoiicrsa, odbemuble
Kooad. Pacxon
Harpyasa TIEES. | Pacxoy wsBTES soyyxa | €O | CcH, | co, | mo | o, | N
00/MHH. Tormea (1/4)
BO3/yXa m3/gac
150 0,5 0,3 650 6,9 6,3 11,7 16,1 0,0 55,5
300 1 0,25 1050 7.4 7 10,5 19 0,0 54,3
600 2 0,15 1300 55 10,1 11,1 23,1 0,3 492
900 3 0,1 1300 34 13,1 11,2 27,5 0,4 43,1
1200 4 0,08 1300 24 16,5 12,4 28,1 0,5 39,8
1500 5 0,06 1300 1,7 18,5 12,6 29,1 0,6 373

TOBHOTO MOTOKA.

Ha ocHOBaHHH YMCICHHBIX HCCTEI0-
BaHWi{ ONpeienieH THANasoH 3HaueH i kood-
(huimenTa M30BITKA BO3AYXa OT pacxona
VTOABHOH TTBLTH BBICOKOIH KOHIIEHTPAIHH,
Koryia odecrieyHBaeTcs HeoOXomMas 1ITy-
OHHA TepMHYECKOH MOITOTOBKH MOTOKA
YTOABHOH TTBUTH B MY(e/IbHOI HacT rope-
JIOMHOTO YCTpOfcTEa,

XOpOIIHM TIOATBEPAICHHEM THCIICH-
HOTO MOJIETTHPOBAHHA MOCTYKHIIH ITyCKO-
HAIAJIOMHBIC HCTTBITAHHA MOJICPHH3HPOBaH-
HOTO YHHBEPCATbHONO TOPEIOMHOT0 YCTpoii-
crea Ha kotne BK3-420 Kpachospckoii
I'P2C-2, B pesynbrare KOTOPBIX YIAlOCh
HCKITIOMHTB CEMapaiHio YTOMbHOH IMhUTH
Ha CTeHKH MY(eTbHOIT HacTH TOperKy, Mmo-
TYYHTE YCTOHUMBBI (haKes HA BBIXOJIEC W3
TOPEIOYHOTO YCTPOICTBa H ODECTICHHTD

pasorpes 00beMa TOMOMHOH KaMepbl 1 ITyCK
Kotria 0e3 NpHUMEHEHHs JKHIJIKOTO TOIUIH-
Ba-Ma3yTa.
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OKCHEPUMEHTAJIBHOE UCCIIEJOBAHUE ITPOLIECCA KAIINJI-
JEIPHOU ITPOITMTKU HETKAHOW OCHOBBI ITP1 U3I'OTOBJIEHMI

KOMIIO3ULIMOHHBIX MATEPHNAJIOB

B cmamywe pacemampueaemcst 603MONCHOCNb U32OMO6AEHUS KOMNOZUYUOHHbIX MAamepuanos Ha

OCHO6€ HEeNKAHblX NOJOMEH. Hpueoé}zmc;z Oanmble No COOMHOUIEHUIO BOJIOKHUCMO20 COCMABA U

YHUBEPCUTET
«CTAHKWH», Poccust

nponumxku HEeMmKAaHOU OCHOBbI.

CEA3YI0UeCo. Hznooicenol pesyibmamasl IKCNEPUMERMAIbHbIX UCCned06aHull npoyecca Kal’lZIJZJl}lpHOZZ

Ki1ioueBble cj10Ba: KOMITO3UIIMOHHBIN Marepuajl, HETKaHOE II0JIOTHO, IIPOIIMTKA, CBA3YIOIIEE, 110~

TIMEPU3ALS, KATWUTSIPHBIA TOTBEM.

YyacTHUKN KOH(EPEHINH,
HanyionansHoro nepseHcTsa

110 Hay‘{HOﬁ AHAJIMTUKE

impregnation nonwoven basis.

The possibility of manufacturing of composite materials on the basis of non-woven fabrics. The data

on the ratio of fiber composition and binder. The results of experimental studies of the process of capillary

Keywords: composite material, non woven, impregnated, middleware, polymerization,

the capillary rise.

HOTro0Opa3ne CIOUCTBIX KOMIIO3H-
Mmaonqu MaTepHasioB ONPE/IEISIeTCs
OOJBIINM BEIOOPOM JTyOIHPYEMBIX KOMITO-
HEHTOB, a TAKXKE LIMPOKMMHU BO3MOMKHO-
CTAMH PEryIMPOBAHHS YCIOBUI HX COCIU-
HEHUsA, YTO MO3BOJISIET CO3IaBATH KOMITO3HTBI
C KOMIUIEKCOM CBOCTB, HE TOJBKO OTpa-
JKAIOILIMX MCXOIHBIE XapaKTEePUCTHKH KOM-
HIOHEHTOB, HO U Y/IOBJIETBOPSIIOIINX YCIIO-
BHSIM [IEPCIICKTUBHON AKCILTyaTalu.

Pacmmpenue obGnactell npyMeHEHUs
JJIEMEHTOB KOHCTPYKIMII M3 KOMIIO3UTOB
CIOCOOCTBYET MOSIBIICHUIO HOBBIX BO3MOK-
HOCTEil HCIIOJIb30BAHUSI TEKCTHIIBHBIX ap-
MUPYIOLIUX KapKacoB, YTO OOYCIJIOBJICHO
BBICOKOH CTEIIEHBIO B3aMMOJICHCTBHS BO-
JIOKOH MEXTy COOOH U CIIOCOOHOCTBIO OC-
HOBBI T10 3aBEPIICHHIO NIPOLIECCa MOJIHMe-
PH3ALMH CBS3YIOLIET0, IPHHAMATE (GopMy
W3/IEITHIS C Pa3MepaMu, COOTBETCTBYIOIAMH
MPOEKTHBIM (pacieTHBIM) 3Ha4eHmsM. Kpome
TOTO, BOJIOKHHUCTBEIH KapKac MO3BOJISET
3HAUUTESIHHO YITyUILIUTh [IPOYHOCTHBIE CBOM-
CTBa KOMITO3HTOB: YBEJIIMYUBACTCS COIIPO-
THBJICHHE C/IBUTY U TIOIIEPEYHOMY OTPBIBY,
TOBBIILIACTCS I0JTOBEYHOCTD SKCILTyaTalii
W3/ICTTHS.

OJHaKO TPUMEHEHHE KOMIIO3UTOB B
PA3INYHBIX OTPACISIX MPOMBIIIICHHOCTH
U CTPOUTEINIbCTBA O0YCIIABIIMBACT BIIOJIHE
orpesieNieHHbIe TpeOoBaHMs K (pU3HKO-Me-
XaHUYECKMM MapaMeTpam, IpH COOTIONCHNN
KOTOpBIX Hanbonee P (HEKTHBHO NX BHEI-
pEHHe Ul KOHKPETHOTO HCIIOJIb30BaHMSL.
BenenctBue Toro, 4to MpU OfMHAKOBOM
HEPCIEKTHBHOM Ha3HAUYEHUHU PEXKUMBI SKC-
IUTyaTalky U3/IEHI U3 KOMIIO3HLIMOHHBIX
MarepuajoB MOTYT ObITh PA3JIMYHbI, He-
00XOIMMO Ha CTaIU1 IPOSKTHPOBAHUS BO-
JIOKHUCTOH OCHOBBI KOMIIO3UTa [IO100paTh
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OINTHMAJILHOE COYETaHHE KOJUYECTBA W
BHJIa BOJIOKOH, CIIOCOOOB M3TOTOBIICHHS H
T€OMETPHUUECKHUX XapaKTePHCTHK M3/IeINi
JUIsT 00€CTICYeHNsT HAMITYUIINX JKCITyaTa-
IIMOHHBIX TTOKa3areleil p1 MUHUMAIGHBIX
3arparax Ha ero H3rOTOBJICHHE.

Kak n mo00#i MaTeprait, BOJIOKHHCTas!
CHCTEMA XapaKTepU3yeTCs B3AUMOICHCTBHEM
(B3aMMO3alleIUICHIEM) BOJIOKOH M IUIOT-
HOCTBIO FIX PACIOJI0KEHHS B IPOM3BOIIEHO
B3TOM MakpooOwseMme. K crermduaecknm
0COOCHHOCTSIM TAKHX MaTepHAJIOB OTHO-
CSITCSI: HEMPEPBIBHOCTD U PA3IIMIHAs OpH-
eHTaIUs CTPYKTYPHBIX IEMEHTOB B TPO-
CTPAHCTBE.

BonokHHCTBIE (TEKCTHIIBHBIE) KOMITO-
3UTHI SBIIIOTCS] KOMOMHAIMEH TIOIMEPHOTO
CBSI3YIOILETO U OCHOBBI, MPEICTABIIAIOICH
co0o¥ crcTeMy BOOKOH Wi HUTEH. [ Ipraem
CTETIEHb B3aUMOJICHCTBHS SIEMEHTOB ap-
MHUPYIOIIETO Kapkaca MekLy coOoit orpe-
JIETISTEOTCS:

* croco0amMy M3roTOBICHUS (TKaHb,
TPHUKOTAX, HETKAHBIA MaTepual, IeTeHbIC
U3JICTINS );

* HaIpaBJICHHEM PACIIOJIOKEHHsI, Te0-
METPUYECKUMH pasMepaMH 1 OCOOSHHOCTBEO
KOMIIIEKCOB CTPYKTYPHBIX 2JIEMEHTOB (BO-
JIOKOH U MOHOHUTEH);

* IUIOTHOCTBIO (TIOPHCTOCTHIO) BOJIOK-
HHCTOTO XOJICTA.

CrpyKTypHasi 1IEJIOCTHOCTb U TEXHO-
JIOTHYHOCTh M3TOTOBJICHHS BOJIOKHHCTOTO
Kapkaca — OCHOBHBIE TTOKA3aTelN IS Op-
TaHM3aIUHA MacCOBOTO aBTOMATH3HMPOBAH-
HOTO IIPOM3BOJICTBA KOMITO3UTOB.

Br160p criocoba mpor3BozcTBa OCHOBBI
1 ACTIONTB3YeMO€ CBIPBE YaCTO OPE/IEIISIOT
HE TOJIEKO (PH3MKO-MEXaHIIECKHE CBOHCTBA
KOMITO3HIIMOHHOTO Marepuaia, HO U J0-

CTYITHOCTb U c€0ECTOMMOCTb M3ICIIHIA. YU~
THIBAs JIOCTATOYHO SKOHOMHYHYIO TEXHO-
JIOTHIO BBIPAOOTKU C TOYKM 3pEHHs, KaK
HCXOJIHOTO BOJIOKHHCTOI'O COCTaBa, TaK U
ycnoBHii paboTh 000PYIOBAHNS, TIPECTaB-
JIeTCS LEeNIecO00Pa3HBIM HCIIONB30BATh He-
TKAHYIO OCHOBY JUIs U3TOTOBJICHHUS KOMIIO-
3ULMOHHBIX MaTEPUAIIOB.

HerkaHble MONIOTHA OTHOCATCS K Hau-
Gosiee OBICTPO M JMHAMHYHO PaA3BHBAIO-
IIeHCs aCCOPTUMEHTHOM IpyTIIe TEKCTUIIb-
HOI poztykumy. K OCHOBHBIM IpenmyTiie-
CTBAM TaKWX M3/IEIIMI CIIEJyeT OTHECTH
BBICOKHE ITPOYHOCTHBIE XapAKTEPUCTUKU 1
BO3MOYKHOCTb HCIIOJIb30BAHMUS CAMOTO Pa3-
HOOOpPa3HOTrO BOJIOKHHCTOTO COCTaBa ISt
UX W3rOTOBICHMS. BhIpaboTka HETKaHBIX
TIOJIOTEH, B OCHOBHOM, OCYILIECTBIISICTCS 13
MOJIMMEPHBIX BOJIOKOH, Oaromapsi ONTH-
MAaJIBHOMY COYETaHHIO CBOMCTB TaKUX BO-
JIOKOH, UX CTOMKOCTH K BHEIITHUM BO3/IEH-
CTBUSIM ¥ CTONMOCTH (85 % HCTIoNIb3yeMoro
CBIPbsl — MOIMA(HUPBI U MOTUITPOITAIICHBI).

VBrotoBieHne KOMITO3UTOB B HACTOSIIIICE
BpEMsi OCHOBBIBACTCSI Ha BBIOOPE KOMIIO-
HEHTOB TaKMM 00pa3oM, YTOOBI (DH3UKO-
MEXaHUYECKUE XapaKTEePUCTHKU OCHOBBI
MPEBOCXOJIMIIN aHAJIOTHYHBIE MOKa3aTen
TMOJIMMEPHOM MaTpHIIpbl. Takoe COOTHOILIEHNE
MMEET MECTO IPH HPOU3BOJCTBE yIJIeILIa-
CTHKOB U MarepHajoB Ha 0a3e CTeKIOBO-
JIOKHUTOB. OIHAKO, CTOMMOCTB 3THX H3ICIINI
JIOCTATOYHO BBICOKA, IOTOMY MX IPUMEHE-
HHE, HAIIPUMED, B CTPOMTEIIBCTBE WIIN JKH-
JINIIHO-KOMMYHAJIBHOM 1 OBITOBOM XO3s1ii-
CTBE, HE BCEI/la SKOHOMUYECKH OIIpaBJia-
HO.

KoMnosuiyonHs1ii Matepuan u, Kak
CIIE/ICTBHE, €r0 BOJIOKHHCTAs! OCHOBA, JI0-
CTaTOYHO YacTO JIOJDKHBI 0ONasarh u30-
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Tadmmna 1
Harpysia IT1J1-5 Pacxon Hlfé’i?l;a ;i.?yo; co | cu, | co, | B0 0, N,
00/MuH. TormBa (T/9) Bo3IyXa w3/aac
150 0,5 0,3 650 6,9 6,3 11,7 16,1 0,0 55,5
300 1 0,25 1050 7,4 7 10,5 19 0,0 54,3
600 2 0,15 1300 5,5 10,1 11,1 23,1 0,3 49,2
900 3 0,1 1300 3,4 13,1 11,2 27,5 0,4 43,1
1200 4 0,08 1300 2,4 16,5 12,4 28,1 0,5 39,8
1500 5 0,06 1300 1,7 18,5 12,6 29,1 0,6 373

TPOIHBIMH CBOMcTBaMH. 111 MHOTHX 00~
CTelf IPUMEHEHNsSI KOMIIO3UTOB H30TPOII-
HOCTH (OTpesenseT JKCILTyaTallloOHHBIE
CBOHCTBA) M MOPHUCTOCTH WM ILIOTHOCTD
(ompeensieT IHTEHCHBHOCTB MpOIIecca Mpo-
MIUTKH) — 3TO BAYKHEHIITNE XapaKTePHCTHKH
apMHpYIOIINX KapkacoB. B cBs3u ¢ atum
CIelyeT OTAAaTh MPEANOYTEHNE HIIONPO-
OUBHBIM MOJIOTHAM, TaK KaK UX MOKHO M3~
TOTAB/IMBATH C OYEHB OMM3KIMHU TIO BETHUMHE
MPOYHOCTHBIMH MOKa3aTeNsIMH BO BCEX Ha-
MpaBIeHUAX MPUIIOKEHHUs Harpysok, uTo,
B YAaCTHOCTH, CYIIECTBEHHO YMEHBIIAET
BO3MOXKHOCTb PacciIoeHHs1 komrosuta. [Ipu
9TOM BBIIOJHSIIOTCST HEOOXOAUMbIE (PyHK-
[IMOHAJIBHBIE TPEOOBAHMS, MPETyCMaTpH-
BAIOLLUE ONPEZIETICHHOE COOTHOLICHUE MEK-
JTy MEXaHMYECKUMH M TEPMUYECKHMH CBOH-
CTBaMH apMUPYIOLIUX BOJIOKOH ¥ CBSI3yIO-
IIeTO:

* IPOYHOCTH U MOZLYIIb YIPYTOCTH NPH
PaCTsDKEHHH BOJIOKOH JIOJDKEH OBITH GOJIbIIIe
4yeM CBs3yrollero. B kadectse mpumepa
HIDK, B Ta0J. 1, IPUBE/ICHBI CPABHUTEITBHEIE
TMIPOYHOCTHBIE XaPAKTEPUCTHKH O Hp-

MOJTHOM HACBINICHUN KaIMJUIPHO-TIOPH-
CTOTO MPOCTPAHCTBA BOJIOKHUCTOIO KapKaca
CMCIUATEHBIME STTOKCUTHBIME WITH (heHO-
JI0(OpMAITBICTHIHBIMUA CMOJIAMH, Pa30aB-
JISICMBIMH AIIETOHOM, CITUPTOM U IPYTHME
PaCTBOPUTEISIMH. Y YHUTHIBAsI, YTO MPH TO-
CTYIUICHUH B IIPOITUTOYHBIN arperar B riopax
OCHOBBI HAXOIIUTCS BO3ITYX, 3a]1a4a CBOJIITCS
K MaKCUMAJTLHO BO3MOYKHOMY €0 YIAJICHUIO
B MOMEHT KOHTAKTa CO CBSI3yIOILIHM.

Crioco0 peleHus IIOCTABICHHOM 33,19k
BO MHOTOM OMPE/ICIBICTCS TEXHOJIOTMYECKAM
MPOIIECCOM H3TOTOBIICHHSI KOMITO3UTA M
MOCIIeYIOIIero HaszHaueHust m3ziemust. Crie-
JTyeT OTMETHUTb, 4TO HE3aBICHUMO OT CIIoco0a,
CTPOTO KOHTPOJIHUPYIOTCS BSIBKOCTH M KO-
JIMYECTBO HAHOCUMOM CMOJIBI, CHJIa HaTs-
JKEHUsI TIOJIOTHA, TeMIIeparypa U Mpozos-
JKUTEIBHOCTD CYIIKH, KOJTHIECTBO JIETYIUX
BEIIECTB U APYTUE NapaMeTphbL.

JU71s1 TOCTHIKEHHS BBICOKHMX IPOYHOCT-
HBIX CBOMCTB KOMITO3UTOB, BO3MOYKHO ITPO-
W3BOJIUTH IPOIUTKY HETKAHOW OCHOBBI Clie-
JIYFOIIMMH METO/IaMH:

* IPOTSITUBAHUEM Yepe3 BAHHY CO CBsI-

MOJIMMEPH3ALIH), 1IENIECO00PA3HO MPOBECTH
SKCIIEPUMEHTATFHOE H3ydeHHE IPOIEcca
KalUIIPHON MPOIUTKH.

Kak noxazanu uccienopanus [3] Bbicota
U CKOPOCTh KalWJIIAPHOTO TOABEMa BO3-
PAacTaroT ¢ yBEIMYEHHEM MOBEPXHOCTHOI
(0OBeMHOI) TIOTHOCTH MonoTeH. Kpome
TOTO0, KaIMJULIPHOCTb KaK IO JUTHHE, TaK U
10 LIMpUHE 00pa3LoB MMEET MpPUOIH3M-
TEJIPHO OJJMHAKOBBIC 3HAYCHUS. Y UNTBIBAs
TO, YTO Ha MPOTSDKEHUH nepBbIx 10 - 12
MHH. CMaduBaromiasi obpaser *KUIKOCTb
rojiHMMasIack Ha Beicoty 60-80 MM B 3aBH-
CHUMOCTU OT IOBEPXHOCTHOM ILIOTHOCTH
HETKaHOTO I10JI0THA, T.€. BpeMs, KOIjia CBS-
3YIOILIEE CILIC HAXOIUTCS B JKUIKOM COCTOSI-
HHW, TIPOBEJICHBI HCCIIEIOBAHHs 00pa3IoB
Ne 1,2, 3,4 (Tabum. 2), U3TOTOBJICHHBIC pa3-
HBIMH CIIOCOOAMU M IMEIOIINE Pa3INIHbIe
TIOKA3aTeIN.

OKCHEPUMEHT IIPOBOIFIICS CIIE/TYIOIM
obpazom. B ¢opMmy, MporokeHHYFO TTOH-
STUJICHOBOH IJIEHKOH, HAMBAIOCH KUJIKOE
CBAI3yIOIIIEE, Ha KOTOPOE CBEPXY, Oe3 KaKoH
OO0 HArpPY3KH, YKIIaJbIBAJICS 00paserl He-

HBIX U IIOJIUIIPOIMICHOBBIX BOJIOKOH, d TAK-  3YFOLIMM; TKaHOH OCHOBBI 1 (PHKCHPOBAICS HaJaIbHBII
ske cMoitbl POLYLITE 516-M855, mmpoko * OKyHaHHEM BOJOKHUCTOTO MaTe-  MOMEHT BpeMeHu. [lasiee KoHTpOIMpOBaIoch
HCTIONB3yeMOH B KaueCTBE CBS3YIOIIETO  pHala; KOJIMYECTBO U BA3KOCTb CBA3YIOLIETO, a TAK-

[1,2].

* TEPMHUYECKUE XaPAKTEPUCTHKU BOJIO-
KOH (TeMIIepaTyphbI IUTABICHHS HITH Pa3iio-
JKEHUST) IOJKHBI OBITH BBIIIIE TEMITIEPATYPhI
CBSI3YIOLLIETO TIPH €r0 MOIMMEPHU3ALIHH.

O[HOI 13 OCHOBHBIX TEXHONOTYECKIX
OIepaliyii, CBA3aHHBIX C IPOU3BOJCTBOM
KOMITO3ULIMOHHBIX MaTepPUAJIOB, SBIACTCS
HPOIUTKA APMUPYIOLIEH CTPYKTYPBI TTOJIH-
MEpHBIM CBsByIomUM. OCOOEHHO BaKeH
9TOT aCHeKT IPU UCTIOB30BAHIH B Ka4eCTBE
OCHOBBI KOMIIO3UTOB I'OTOBBIX BOJIOKHHCTBIX
TOJIOTEH WJIN M3IENIUH, K KOTOPBIM, B IIEPBYIO
ouepe/ib, CIIEyeT OTHECTH HETKaHbIE I10-
JIOTHA U TUICTeHbIE KapKachl, UMEIOLLIHE 3a-
JTAHHYO MOTpeduTenemM Gopmy.

[TpoGiemMa MPOMUTKH 3aKITIOYaeTCs] B

* IIPOCAChIBAHUEM CBSI3YIOILETO Yepes3
CJIOH BOJIOKHMCTOIO Marepuajia Hoj Jei-
CTBHMEM Pa3HOCTH JIaBJICHUH;

* METOJIOM KaITHJULIPHOTO HACHIIIICHYS;

* KOMOMHMPOBAHHBIMH METOIAMHL.

C TOYKH 3pEHHs] TEXHOJIOIMYECKOTO
YIPOIIEHUSI, CHIDKCHHS TPYIOSMKOCTH 1
SHEPreTHUYECKIX 3aTpar IIPOLIECCa IIPOIUTKH,
HanOosee MPEeITOYTUTEILHBIM TIPEICTaB-
JIIETCST METO KAIMJLBIPHOTO rombeMa. [Ipu
3TOM PacXoJI CBSI3YIONIEr0 M MHTEHCUBHOCTD
HPOTIHTKYU OyTyT 3aBUCETH OT MTOPHCTOCTH
HETKaHOH OCHOBBI, CTI0C00a €€ M3TOTORICHHS
U TEMIIOB BIIUTHIBAHMS CBs3ytomiero. On-
HAKO, YUHUTBIBAsI OTPAaHUYEHHOE BPEMs, Ha
MPOTSHKEHUH KOTOPOTO CBA3YIOIIEE HAXO-
JTCST B KUJKOM COCTOSHUM (IO Hadana

K€ 3allOTHEHHE MOPOBOTO TPOCTPAHCTBA
o0pasia 3a cueT KamWUIAPHOTO MObeMa.

B pesynbrare npoBeeHHs HCCIeI0Ba-
HHIl yCTaHOBIIEHO, YTO BCE HCIBITyeMbIe
00pas1pbl B TedeHHe 6 — 8 MUHYT HOTHOCTBIO
BIUTBIBAIOT B ce0sl CBA3YIOIIEE 0 Hadana
€T0 TIOTMMEPU3ALH, B KOJIMYECTBE, PABHOM
00beMy TOPOBOTO MPOCTPAHCTBA OCHOBHI,
3a cYeT KalWUIIpHOro noabema. [Ipu stom
CTPYKTypa HETKAHOTO [IOJIOTHA HE IIpeTep-
reBajia HUKakux m3MeHenuii. OHako Ha-
OImonaeTcst HePaBHOMEPHOCTD KOJIMYECTBA
CBSI3YIOLLETO IO TOJIIMHE 00pa3La: B HUXK-
Hell yacTu 0OpasyeTcst OTBEp/eBILas MO/
JIOXKKa, a Ha BHEIIHeW (BepxHeil) moBepx-
HOCTU HAJ{ CJIOEM MaTpHUIlbl BBICTYIAIOT
KOHYMKH BOJIOKOH.
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Tabnuua 1

o
=1
P a
£ ; Tonumua, npx MaxkcHMaIbHBIH
2 | Cocrae ceipbsi ¥ ciocob (hopMupoBaHUA IMoBepxHocTHAs
< YIEIBHOM JIaBIIeHHH 2 | lHopucrocts, % | amamerp mop,
= xoncrta 2.0 «II IIOTHOCTD, /M
g ” a, MM. MKM
=
A D ii
| TIT - 100 %, cnanbGon uranonpodHBHOM 2.30 4374 79,1 107
TepMOocTad.
= D i
) 1111 - 100 %, cnan6oxg urnonpodbuBHOH 2,50 469,7 793 94
TepMocTab.
ranensroe, 13 (20 %) + I1I1 (80 %),
3 cypoBoe, uraonpobusHoe, «I'cokom [I», 6,72 780,1 88,7 40
«Komurexcey»
0, 0,
4 I_H'ranenbuo?, I13(20%) + TIII(80%), 6.77 868.2 87.5 45
UrI0npobHBHOE

O1/1eIBHOTO BHHMAHHS 3ACITYyAKHBACT
obpasen Ne 3, KOTOpBIT MponHTAICH rnpu-
OmsuTesbHO Ha S0 % 1o TonMHE B CBA3H
C HEJIOCTATKOM CBA3YIONIETO 110 OTHOLHEHHIO
K nopucTocTd ooOpasua. He nponwranxas
BEPXHAA YACTH OCHOBBI TBEP/AA, YTO 00h-
SICHACTCA 00M1EE BBICOKOH CKOPOCTBIO NOTHE-
Ma 110 KalTWIIIIpan, HMEIOHTHM HauMEeHBIIHe
pasmepsi.

Tlpu u3yueHnu TOPIEBBIX CPE30B
MO MHKPOCKOIOM B CTPYKTYpe 0bpas-
OB He OOHAPYKCHBI MTY3bIPLKH BO3TY-
Xa, 4TO YKa3bIBACT JOCTATOYHO BBICOKOE
KauecTBO MPOMHTKH METOMOM Kamui-
agpHoro nojasema. Crueayer, Takxe,
OTMETHTh OTCYTCTBHE BOBAYIUIHBIX

BIIHYCHUH, TPCIIHH, H3JJOMOB Ha I'pa-

HHIIE pPas3sicia BOJOKHO-CBA3YIOUICE.
DTO MO3BOJACT CYAHTL O XOpOIIEM
B3AHMOACHCTBHH OTBCPH/ICHHON MaT-
PHILEL H CHHTETHYCCKHX CTPYKTYPHBIX
ITEMEHTOR HETKAHOH OCHOBEIL.
PestoMupys H3IMOKEHHOE, MOMKHO
C/IC/IaTh BBIBO/L O HELEACCO00pa3HOCTH
HCITOJIL30BAHNSA METOA KANUIIIAPHOTO
NobeMa CBAZYIOUIETO IPH NMPOTHTKE
OCHOBBI 0€3 JIONOJIHHTENBHOTIO YII0T-
HAKILETO YCTPOHCTBA, HAanpuMep, Ba-
JIMKA, 118 OT/KMMA H3HIIKOB CBA3YIO-
IIEro U YIaJeHHs BO3AYXa H3 NMOp BO-
JOKHHCTOTO Marepuana. Kpome toro,
CYLIECTBYET HEOOXOIMMOCTE B HATTHYHH

NPWKHMHON KPBILIKKH CBEPXY, T.K. NO-

BEPXHOCTH HMOJAYYCHHBIX H3/CIHI He-

INTERNATIONAL SCIENTIFIC

CROJIBKO HCKPHBJICHBI, HTO HETOMYCTHMO
NPH H3TOTOBJICHUH 00THIIOBOYHBIX 11712a-
CTHH MW naHesei 3 KOMITO3HTOB.
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NCCIIEJOBAHUE ADPOAMHAMMUMKU ITEPCITEKTHUBHbBIX

I'NITEP3BYKOBBIX JIETATEJIBHBIX AIIIIAPATOB

Tlpeonooicena memoouka paciema u nposedesl Uccie008anus paciema a’spoOUHAMUIecKUx xa-
PaKMepUCmuK NEPCNeKmusHbIX 2UNEP368YKOBLIX IEMAMebHbIX annapamos. Memoouka u pazpabomannas

npoepamvma pacuema nos3eojsdiom Uccnedo6ams qbu3uky nonema npous3eolbHblX mejl Ha ecex smanax

mpaekmopuu noiema: on opoUMaIbLHOU MpaeKmopuL 00 pedlcuma nocaoku. B uacmmocmu, uccredosarvt

aapoduHmwuquKue XapaxkmepucmuKu pedlbHblX KOMNOHOB0K cUNEP38)KOBbIX JIemamellbHblx annapanoe

YyacTHUKN KOH(EPEHINH,
HarmonansHoro nepeHcTBa
HAy4YHOI aHaJIUTHKE,
OrtkpsITOrO
Epponelicko-Asunarckoro
TIEPBEHCTBA 110 HAYYHOMH

AHAJINTUKE

project «Falcon HTV-2».

no Poccutickomy Ilpoexmy «Knunep» u Ilpoexmy USA «Falcon HTV-2».

KitioueBblie ¢/10Ba KOCMUYECKAs TEXHHKA, THIIEP3BYKOBBIC JIETATEIILHBIC AIAPaThl, a9POANHAMHKA
B [IEPEXOIHOM PEKHMME, Ynciia PeiiHOb/Ica, TUIIOTEe3a JIOKATLHOCTH.

Research proposed the method and carried out the calculation of the aerodynamic characteristics of
hypersonic vehicles. Method and this calculation program allow to study physics of flight of arbitrary
bodies in all stages of path: from orbital trajectory to landing regime. In particular, its investigated the

aerodynamic characteristics of actual hypersonic aircrafi layouts by Russian project « Clipper» and USA

Keywords: space technology, hypersonic aircrafts, aerodynamic in transitional regime, Reynolds

number, the hypothesis of locality.

Texm/lqecmﬁ MIPOrpecc B KOCMUYECKON
TEXHUKE W TMIIEP3BYKOBOM aBUALlMU
NPUBEIl K MHTCHCUBHOMY Pa3BUTHIO TEO-
PETUYECKHX U OKCIIEPUMEHTAJIbHBIX UCCIIC-
JIOBaHHUi1 B 00aCTH a3pOAMHAMUKH THTIEP-
3BYKOBBIX TeueHui. KommnbrorepHoe moie-
JIMPOBAHKE IO3BOJISIET TIPU HOMOIIU HH-
JKEHEPHBIX METOZIOB OBICTPO M HAJEKHO
TIPOBOJIUTH aHAITH3 a9POAMHAMUYECKIX Xa-
PaKTEepPHCTHK JIETATeNIbHBIX armaparos. [Ipu
9TOM BXKHOE 3HAYCHNE NMEET HCCIIE/IOBAHHIE
JIBYX TIpEeIENbHBIX 00NacTel ra3oBol [iH-
HamuKH. OJTHA U3 HUX - M3ydeHHe TMHAMUKH
CIUIOIIHO Cpesibl, a Ipyrast — CBOOOIHO-
MOJIEKYJIIpHAsl Ta30Basi AMHAMUKA U TIPH-
MBIKaroIast K Helf cpejia, I/ie TeueHHe rasa
SIBISIETCS pa3peskeHHbM | 1]. Harpasnenne
HCCIIEIOBAHHIS THIIEP3BYKOBOTO OOTEKaHUS
TeJ pa3pesKeHHOM Ia30M MOKHO OHPEIEIIUT
TaK: B IEPBOM CITyJae B paMKaxX OOBITHOIT
TEOPHH Ia30BOH AMHAMUKHI YIUTHIBAIOT SIB-
JICHUS CKOJTBKEHHS Ha TOBEPXHOCTH 00Te-
KaeMOro Tela, KOTOPOe MPONOPIMOHATEHO
Pa3peKEHHOCTH CPefbl, @ BTOPOE, HCXOMIT
U3 M3BECTHOH TEOPHM CBOOOJHOMOINEKY-
JIIPHOTO TOTOKA, TIBITAFOTCS YIECTh BIMSHHIE
MEXMOJIEKYIIIPHBIX CTOJIKHOBEHHI Ha a3po-
JIMHAMHMYECKHE XapaKTEePUCTHKH [2].
TpyaHOCTB SKCIIEPUMEHTATIBLHOTO HC-
CIIeZIOBAHMST A9POIMHAMUKH THITEP3BYKOBBIX
nerarenbHbIX armaparoB (ITIA) oOycnas-
JIMBAETCsl BOCIIPOM3BE/ICHUEM HATYPHBIX
YCIIOBHH I10JIeTa B a3POJMHAMUYECKHUX TPY-
6ax. MozienpoBaHe BEICOKOCKOPOCTHBIX

TEUeHHIT NpeAroaraeT COOMOIeHIE KpH-
TepUEB IMOJ00WS, B IIEPBYIO OYepeb 10
guciam Maxa, PeliHOIIb/Ica ¥ OTHOIIICHUEM
TeMIieparyp HaOeraromero oToka 1 TeM-
Heparypbl MOBEPXHOCTH, a Takxke obec-
TEICHUEM HI3KOH CTETIeHH TypOYIICHTHOCTH
¥ OITHOPOIHOCTH TOTOKA B pabodueit JyacTu
ycTaHOBKH. [ Tpyt MOZIeMpoBaH¥N HATYPHBIX
YCIIOBHI OCHOBHOTO KPHTEpHs OO0
PeitHonbaca HEOOXOIMMO BBIACPKHUBATH
HENBIA AR APYTHUX KPUTEPHEB TOHO0OHS.
OIHOBpEMEHHOE pelIeHne 3THX MPpodiIeM
B paMKax OJTHOM 3KCIIEPUMEHTAIbHOM ycTa-
HOBKH MPEJICTABIIETCSI HEBO3MOKHBIM. 3a-
KOHBI TOBEJIEHNS a3POIMHAMUYECKUX Xa-
PAKTEPHUCTHK B MIEPEXOIHOM 00IaCTH BEChbMa
CIIOXKHBI ¥ HE MOTYT OBITh IOTy4€eHBI TPO-
CTOW MHTEPNOJSILIMEN AAHHBIX JUISl CILJIOL-
HO¥ Cpe/Ibl M CBOOOTHOMOJICKYTISIPHBIX Tede-
Huil [2]. MccnenoBanue TeueHuid rasa B
HEPEeXOIHOM 00JIACTH MEXIy TEUCHHSIMH
CILIOLIHOM Cpefibl U CBOOOIHOMOJIEKYIISIP-
HBIM MpE/ACTaBIsAeT COOOH JOCTaTOYHO
CIOXKHYIO 3a71a4y. CIIOKHOCTb 00yCIIOBIICHA
TEM, YTO OIUCAHUE ITUX TCUCHUH BBIXOIUT
3a paMKH OOBIYHOI Ta30BOM JMHAMUKH 1
TpeOyeT yueTa MOJICKYJSIPHOH CTPYKTYpBI
raza Jyisi 4ero HeoOXOMMO pelarh ypas-
HeHue bonbivana. Perienue ypaBHeHus
Bonbimana npu Mansix ynciax Kayncena,
0COOEHHO JUTSI CIIOXKHBIX TeJI - 3371a4a Ipe3-
BBIYAKHO Tpy#oeMKas. B aToli cBs3u ecre-
CTBEHHBIM SIBIISIETCS TTOSIBIICHHC U PA3BUTHE
MHKEHEPHBIX METOZIOB, 000CHOBAHHBIX CO-

BOKYITHBIM MaTeprajioM 9KCIIEPHMEHTANIb-
HBIX, TEOPETHUECKHX, YUCICHHBIX PE3Yib-
TaTOB, JAFOIIMX BOSMOYKHOCTB IPETICKA3aHHS
A3POIMHAMUYECKUX XapakTepHCTHK (AJ1X)
CIIOKHBIX TeJ B TIEPEXOIHOM pexkrme. Merox
OCHOBAaH Ha TaK Ha3bIBAEGMOM THIIOTE3e JIO-
KaJIbHOCTH, TPEJIIIONararoIiei, 4ro moToK
UMITYJIbCA Ha SJIEMEHT ITOBEPXHOCTH OIIPE-
JIENSIETCsl MECTHBIM YITIOM €ro HaKJIOHa K
HaberaroreMy motoky. O0paboTka dKcre-
PHUMEHTAIIBHBIX JIAHHBIX IOKa3bIBAET, YTO
TOYHOCTH TEOPHUH JIOKAIBLHOTO B3aHMO/ICH-
CTBYIS BIIOJTHE TIPHEMIIEMA JUTSI MHYKEHEPHBIX
pacyeToB a’POANHAMHYECKHX XapaKTepH-
CTHIK IIMPOKOTO KJIacca Tell Ha dTarie IpeJi-
BapUTEIILHOTO POSKTUpOBaHus |3, 4].
Llenbto HacTosMIeH pabOTHI SBISETCS
CO3/1aHNe B IPUMEHCHHH HEDKCHEPHOMU I1po-
TPaMMBI OIPEIETICHHST OCHOBHBIX a3POJIH-
HAMUYECKUX XapaKTEPUCTHK CII0KHOM (hop-
™Mbl Telnl. [Iporpamma ymoOHa ist ydera
BIUSTHES yncia Re B paznmuuHbix Moaudu-
KaLsIX MOJIETIEH JIOKATTBHOCTH, TIPSy CMaT-
pHBaeT MPOCTO MeToq 3amaHust (HOPMbI
tena. [IpoBeeHsI adpoTHAMIYIECKUE pac-
YeThl BO3IYIIHO-KOCMHUYECKOTO armapara
(BKA) tanos «Kmumep (Clipper), momens
HATW» u I'TTA «Coxon (Falcon HTV-2)»
B pa3peXeHHOW aTtMocdepe ¢ MOMOIIBIO
METO/Ia, OCHOBAHHOTO Ha THIIOTE3E JIOKANb-
HOCTH TIPY Pa3IMYHBIX Ynciax Re.
TpynHoCTH pelieHns a’poarHaMuye-
CKHX 3a]1a4 00TEKaHUS IPOCTPAHCTBEHHBIX
TeJI IOTOKOM Pa3peKeHHOIO Ta3a BBI3BAIH
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Pa3BUTHE HHXKCHEPHBIX TTOTy3MITHPIIECKIX
METOJIOB, HCIONB3YIOMNX HAKOIUICHHBIE
TEOpETHYECKUE, IKCIIEPUMEHTAIbHbIE U
pacueTHble naHHBIE. [Ipy MomenmpoBaHUI
HAaTyPHBIX yCJIOBUH HEOOXOIMMO YUNTHIBATH
BIIMSTHHE OCHOBHBIX KPUTEPUEB TTONOOHS.
B ycnoBusix rumnep3BykoBoi CTaOMIN3AMI
Goriee paloOHaIBHO HCTIONb30BATh B Kaue-
CTBE KPUTEPUsI PA3pPEKEHHOCTH HE UHCIIO
Knyncena, a uncno Peiinonbzca.

B nanHolt paboTe MCTONB3YIOTCS BbI-
PaXKEHUS JUIs1 JTEMEHTapHBIX CHJI JIABIICHHS
U Tpenus B hopme padoTsl [5].

p = p,sin’0+p, sinb,
T=1, sinf cosO.

31iech Koo PUIUEHTHI Po, P1, To (K03]-
(UIMEHTHI peXUMa TEYCHHS) 3aBUCST OT
yucia Peiironbaca Reo = pool/ooL /Lo, B KO-
TOPOM KO3(D(DHIMEHT BSI3KOCTH Lo BBIYHC-
JISIETCsI TIPH TeMIieparype TopMoxkeHust To.
Kpome uncna PeiiHonbica Hanbosee Bax-
HBIM T1aPAMETPOM SIBIISIETCS TEMITEPATYPHBIIA
(axrop t= T./Ty, 20e Ty, T,,— Temmeparypa
TOPMOJKEHHSI U TEMIIEparypa IOBEPXHO-
CTH.

3aBUCHMOCTB KOA(D(PUITUEHTOB pexKUMa
B THIIEP3BYKOBOM Cllydyae IOJDKHa obec-
HEYNBATH TIEPEXOJ] K CBOOOIHOMOJICKYIISP-
HBIM 3Ha4eHMsIM 1ipu Reo—0 1 3HaYeHremM
Teopun HblOTOHA, METOIOB TOHKUX Kaca-
TEJIbHBIX KIMHBEB WIM KOHYCOB Ipu Reg—0.
Ha ocHoBe aHanm3a pacyeTHbIX M JKCIIe-
PUMEHTAIIBHBIX JIAHHBIX TPEUIOKEHBI M-
MUPHIECKUE (HOPMYJIbI

Do = Py +[P.Q—%)—Pe] P/ z
p, = zexp[—(0,125+0,0781,)Re,,,, ]
~ 1, =3,7V2[R+6.88exp
(0,0072R - 0,000016R>)] ™"

31ech

12 0,67
z= [Mtwj R=Re, (Etw +l)
X 4 4

Rey, =10 Rey,  m=1,8(1-h)°

1€ /i — OTHOCHUTEIBHBII TONEPEYHBII
pa3Mep ammapara, paBHbIH OTHOIICHHIO €T0
BBICOTBI K JUTUHE.

IIpemnoxkeHHast METOMKA XOPOIIIO 3a-
peKoMeHzoBana cedst UIs pacdera THIep-
3BYKOBOTO OOTEKaHHs BBITYKJIBIX HE OUEHb
TOHKHX IMPOCTPAHCTBEHHBIX Tenl. Pacuer
MOJTHOCTBIO OTPAKAET KadeCTBEHHOE IT0-
Bezfienre Cx B 3aBHCHMOCTHU OT Pa3peKeH-
HOCTH Cpeflbl BO BCEM JHMAala3oHe YIVIOB
aTaK! 1 JaeT KOJIMYECTBEHHOE COOTBETCTBUE
€ TOUHOCTBIO OKOJIO 5% [6].

Puc. 1. Kocmuuecknii annapar «Kiunep» 1 0bICTPOXOIHBIIH
yaiinblii Kopadib «Clipper»

Puc. 2. I'eomerpuyeckoe npeacrasienne Bapuanta «BKA Kiunep,
monens HAT'W»

Puc. 2. I'eomerpuyeckoe npeacrasienne sapuanta «BKA Kiaunep,
monens HAT'W»

JlokanpHbIll MeTOA pacuera a’po-

JUHAMHYECKUX XapaKTePUCTHK Tel B
TUIIEP3BYKOBOM ITOTOKE Pa3peiKeHHOTO
rasa B MEPEXOJHOM PEKUME JaeT XO-
porunit pesynsrat o Cx At LIHPOKOTo
kiacca Ten. [Ipyn ManbIX yrimax ataku
(o0 < 5°) TOYHOCTH pe3yibTaTa yXyl-
maeTcs, B ATOM Cilyyae HE0OXOIMMO
npuBiIeKaTs 0OoJjiee IMOJHbIC MOJIECIH,
YUYUTBIBAIOIINE HAJIUYIUE TIOTPAHUTHOT'O
cnos [5, 6].

[pencraBieHsl pe3ynbraThl pacuera

KO3((GHULINEHTOB CHIIBI COMPOTUBICHUS
JUIS TUTIEP3BYKOBBIX JIETATENIBHBIX allIla-
paroB BapuantoB «BKA Knunep LIAT'U
(Clipper) [7, 8, 9]» (Puc. 1, 2) u «Coxox
(Falcon HTV-2)» (Puc. 3, 4). Pacuetst
IPOBOAMIIHCH C UCTIONIb30BAHHEM JIOKAIIb-
HOTO METO/Ia B IMaNa30He yIJIOB aTaKH o
ot 0° 1o 90° ¢ marom 5°. [TapameTpsl 3a-
J1aur OBUTH CIIE/LYIOIIIE: OTHOILICHHE Tell-
noeMkocteil Y = 1.4; TemmneparypHbIi
(daxrop dakrop tw= Tw/T0= 0.1; aucno
Peitnonsaca Re0 =0, 10, 102, 10%.

58



Puc. 4. leomerpiteckoe npeacrasienne sapuanta «(Falcon HTV-2)»

x — | Knunep (Clippdr)
Coxon {Facon|HTV-2)

0 20 40 60 80 100

Puc. 4. leomerputeckoe npejicrasiense sapuanta «(Falcon HTV-2p»
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Jlns nprvepa Ha pue. (5) npeacTanicHo
CpaBHCHHE PE3YIILTATOB pacyera adpojti-
HAMITICCKHX XaPAKTEPHCTHK THTICP3BYKOBBIX
AetareTbHBIX anmaparos «Koanmep» u «Fal-
con HTV-2» B nepexomHoM pexume 1pH
Pa3THYHBIX 3HaUeHUAX uncna Peiinonbica
Re0, T.e. Ha pazimHyHbIX BBICOTAX MOJETA.
W3 5THX pesyasTaToB BUHO, 4TO Koodidm-
HHEHTHI cHiTkl conpoTrBienns Falcon HTV-
2 mensitie, vem Kimnepa. Ho ju1s koHeaHoro
JAKITIOYCHHA B NOJTB3Y TOTO MITH HHOTO Mpo-
€KTa HeODXOTHMO TIPOBECTH KOMITITEKCHOE
MHOTONIAPAMETPHYCCKOE HCCIIEOBAHHE,
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The project aims are achieved through championships
and conferences in scientific analytics, which take

place several times a month online.

INTERNATIONAL
SCIENTIFIC
ANALYTICAL
PROJECT

If you wish to take part in the project,

please visit:
http://gisap.eu
phone: +44 (20) 32899949
e-mail: office@gisap.eu

| repeat once again: geometry
- b5 a wery precise scienos which does not
tolerate imprecision! Therefore, when it's
impossible to make a precise measurament of the
object or a | solve this prablem with the most
reliable way: define the desired value
in the eyes!




GISAP

TECHNECAL SCEENCES, CONSTRUCTION AND ARCHITECTURE

GISAP Championships and Conferences
September - December 2013

Branch of science Dates Stage Event name

Pedagogical Sciences 26.09-01.10 I Forming and qualitative development of modern educational systems

Economics, Law and The state. corporation and individual: correlation of rights. economic
26.09-01.10 I . : oi
Management interests and ways of their realization

Culturology. sports and art 10.10-15.10 I Place of the cultural heritage. art and conception thinking in the modem
history ’ ’ information-oriented society

Histerical and philosophical Yesterday-today-tomorrow: historical and philosophical comprehension
: 10.10-15.10 1 N g :
sciences as the basis of the scientific world view

Biological, veterinary and 2410-29.10 1N Issues of conservation and reproduction of the consumed biological
agricultural sciences T resources

Medical and pharmacological resources and a healthy life-style as

Medicine and pharmaceutics 24.10-29.10 I srigains, o this ol i Mgl o i Ti Tnressiinig

Philological Sciences 07.11-12.11 Il Language means of preservation and development of cultural values
Péychological Seicnces 07.11-12.11 m Dc?eiup}n_cm of modern psyvchology in a conditions of a permanent
social crisis
Sociological, Political and M 1126.11 1 The necessity, admissibility and adequacy of measures for overcoming

Military Sciences : ) socio-political crises of modern society

Technical sciences, Construction, 05.12-10.12 1l The development of technical sciences, building sciences and
Architecture : . architecture in the context of the needs of society alteration

Earth and Space Sticnecs 19.12-2412 111 A Fartlcular case in conditions of limitlessness: Earth in the vast
Universe
From the lever to the Higgs boson: dvnamics of developmenmt and

Fiysics. Matkcratios, Chemistry: 19122602 1O actual issues of Physics. Mathematics and Chemistry
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International Academy of Science and Higher Education (IASHE)
1 Kings Avenue, London, N211PQ, United Kingdom

Phone: +442032899949
E-mail: office@gisap.eu
Web: http://gisap.eu
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