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THE MODERN CONCEPT OF BUSINESS ENGINEERING
Summary

Business engineering has resulted from highly technological management, development information
technology and electronic trade characteristic a modern epoch. These are rules of optimization business of
projects and certain technologies, information, building, etc. company activity in which basis the remedial
approach lies. Its main things making is set interconnected organizational, technological, information means.
It is organizational system which defines the purposes and directions of development of business, business
processes and technologies, structure of business, its information and resources.

Business engineering application should is begun by radical restructuring of own sights which
managers of innovative type being in eternal search of innovations and innovations can only. According to
the business engineering concept, the main object of management are business processes, or the remedial,
system approach. More often it apply when it is necessary to achieve sharp (spasmodic) improvement of old
management methods by means of its replacement by new management.
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An Executive MBA Program in Business Engineering;:

A Curriculum Focusing on Change

Introduction

In many industries, business structures
considered as stable over many decades have started
to change rapidly, leading to a large bundle of
complex, often radical and dramatic transformation
needs in affected orgaizations. During the last
decade, as an example, industry structure in financial
services has been shifting from a traditional,
production-oriented appoch (universal banks vs.
insuance companies) over a short ‘total finance’
consolidation phase to a

component- based approach where few large,
efficient  ‘factories’, many customer-oriented
distribution units and many specialized services
understand themselves as nodes of an open, flexible
business network. In contrast to the consequences of
change that are equally covering strategy, processes,
leadership, company culture, and information
systems (Kelly, 1998), most of the triggers and
enablers of change can be located in IT (Evans,
Wurster, 1999). Although deregulation and glo-
balization also play an im -portant role, the
transformation in the financial services example has
been largely enabled by new “personal” devices that
allow customer multi-channel access to financial
services anytime and anywhere, by new
standardized software packages, by automatic
clearing and settlement mechanisms, by powerful
data integration and data mining solutions, etc. The
emergence of a new layer of service intermediaries
is enabled by common access to the Internet and a
growing independence of services from physical re-
strictions that result from paper-based , production”
processes and non-electronic, location-based distri-
bution channels (Hagel, Singer, 1999). Business
networking and value chain optimization are
enabled by new standardized software packages
and particularly by the development of business-
oriented negotiation, processing and communica-
tion standards (C)sterle, Fleisch, Alt, 2000).

The management discipline faces massive
challenges. Entirely new business models are
enabled, while many traditional business models
become obsolete. Moreover, integration and
automation require a radical redesign of internal
processes (Davenport, 1993). Managing alliances,
distributed process management, and application
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integration are recent entries on nearly every top
management agenda (Osterle, Fleisch, Alt, 2000). In
addition, an in-depth understanding of IT innova-
tions is imperative to assess potential business
potentials, and soft skills are needed to align
company culture with industry transformation, to
influence corporate policy- making, and to imp-
lement change.

Universities seem not well prepared to ‘educate’
transformation  skills.  Like  undergraduate
programs, most MBA programs focus on traditional,
disciplinary knowledge (e.g. marketing, accounting
/ finance, human resources, operations
management, and information systems), although
complex transformations require cross-disciplinary
skills. Even at renowned business schools,
integrated, cross-disciplinary programs focusing on
change are hard to find (Team Denzler, 2002). If they
exist at all, ‘change’ programs often are restricted to
soft factors and exclude technology issues. ‘Techno’
MBA programs, on the other hand, focus on
technical issues (e.g. communication systems and
networks, management information systems,
information management, systems development -
even programming), and thereby often ignore soft
skills. We were not able to identify university
programs that offer coverage over the complete
range of topics from the potential assessment of IT
innovations to strategy making and from process
management and systems development to soft
factors.

Instead of assembling a new MBA program from
existing courses, we chose to first develop a concep-
tual foundation that tries to integrate these
components based on a common vision and a
common set of methods and models. Parallel to the
‘Enterprise Engineer’ approach by Martin (1995),
Business Engineering was been proposed initially in
the mid 1990s as a holistic methodology for the
conceptualization, design, and implementation of
IT-enabled business transformation. ‘Holistic’ means
that methodology support is not restricted to
information systems development, but that issues
like  corporate  strategy- making, quality
management and organizational development as
well as organizational psychology are incorporated
(Osterle, 1995). In addition, a holistic approach
requires covering not only technical aspects, but also



cultural and political issues that are crucial for the
successful implementation of change. Business
Engineers must apply technical competencies as
well as social skills to envision, design,
communicate, lead and implement change projects.

In this paper, we describe the Executive MBA in
Business Engineering program that is intended to
qualify professionals for all aspects of business
transformation. As a conceptual foundation of this
program, the Business Engineering approach is
described in the next section. The layout and
curriculum of the program are described in the third
section. A summary of experience from the first four
completed and another two running classes
concludes the paper in the fourth section.

Business Engineering

Business Engineering integrates methods from

the following fields:
¢ technology and innovation management,

strategic planning,
systems engineering,
total quality management, and
organizational design.
Due to their focus on business or technology,
respectively, general managers or systems engineers
are not able to holistically conceptualize and
manage large transformation projects. Business
engineers should have skills ‘from both worlds’,

enabling them to assess business potentials of IT in-
novations, create strategic visions, analyze and
redesign business processes, plan and control
transformation projects, and get people actively
involved in change processes (Martin, 1995).

Figure 1 illustrates the relationships between
transformation, IT, and Business Engineering.
Traditional general management know- how is
needed to run traditional companies. Various types
of IT innovations (as well as other change triggers
like deregulation) lead to new business models and
to the transformation of existing companies. The
core of the Business Engineering methodology is a
set of methods and models for transformation
management. In addition, new business models and
business architectures as well as new business
processes and new  information  systems
architectures are provided to envision the utilization
of IT innovations.

The overall Business Engineering process
(Osterle, Winter, 2000) is illustrated by Figure 2. As
described above, the transformation is triggered by
IT innovations and other enablers that need to be
monitored and assessed with regard to new business
opportunities. The transformation process covers a
business strategy, a business process, and finally an
information systems level in a top-down way. Pa-

rallel to these three levels, strong links to a ,,soft”
sector covering leadership, attitudes and power
have to be considered (Winter, 2001).

Business Engineering

Traditional
business Business architecture
know-how Change management of the information age
understands supports envisions
Information age
Companies Transformed
of the Transformation companies
industrial New
age companies
enable
IT innovations
Information ~ Communi-  Standardized Web Business
processing cation applications Services  Intelligence

Figure 1: Transformation, IT,
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and Business Engineering.



Business
Strategy

Business
Processes

Information Systems

\/

IT Innovations
Additional Enablers

Transformation

Leadership
Attitutes
Power

Figure 2: Business Engineering process.

Program Layout and Curriculum

In order to qualify professionals to holistically
approach complex change problems in business, an
innovative, cross-disciplinary layout for educating
Business Engineering at the university level had to
be developed. In the following, we start with
describing the role model ‘Business Engineer’.
Based on that role model, general layout features of
the developed program are derived. Finally, the
most important components of the curriculum are
summarized.

Role Model

Our role model for Business Engineers is based
on James Martin’s ‘Enterprise Engineer’. His core
qualifications (Martin, 1995)

e technical / management training
¢ business experience

¢ systems development experience
e -understanding of human factors

imply the focal issues of the progam: Besides
mastering the Business Engineering methodology,
Bus i-ness Engineers need to have a broad tehnical
background (current IT trends and business
potentials of IT innoaions) and a business backgro-
nd (straegic management, process manageent). They
should be able to (re-) esign companies on the
strategy level as well as on the process level and on
the information systems level. With regard to
transformation proees, they should take into
account political issues as well as organizational
deveopment issues. With regard to human factors,

they should be capable of change management and
leadership in transforming organizations.

General Layout

With the Business Engineering approach, we are
addressing change projects involving potentially
very lare numbers of employees and high investment
volumes. The average Business Engineer is an experi-
enced professional with a university degree in
management/business  adminitraion, computer
science or engineering, at least 3-5 years post-degree
work experience, and project management ex-
perience. A Business Engineering university
program has therefore to be positioned as a post-
graduate progam, the most appropriate degree for
Business Engineers being an Executive MBA degree.

We are developing methods and models to
support professionals in practical problem
situations. To allow for a direct, continuous
exchange between work experience on the one hand
and research and teaching on the other hand, these
activities should happen simultaneously. We
therefore need to offer the program as a part-time
program to allow participating Business Engineers
to maintain their careers and stay involved in
suitable change projects.

If different knowledge areas are to be integrated
(e.g. different perspectives of ‘change’), a small
faculty with shared vision and common background
should work with students reflecting a broad range
of different industries and majors. Hence students
have to be selected very carefully based on their
management and project experiences rather than on
grades or standardized tests (e.g. GMAT). Instead of



a formal assessment, structured interviews have
been chosen to assess applicants.

Faculty should be involved in applied research
projects rather than completely focus on teaching or
pure academic research. First-hand experience in
change projects outweighs didactic perfection as
long as university standards are met. In addition to
university faculty, experienced practitioners both
from transforming companies and from IT vendors
and change consultancies should be teaching.

Therefore an Executive MBA degree program
was created that is open for management/business
administration graduates as well as for graduates
from other disciplines (e.g. computer science,
engineering, economics, and psychology). The
Executive MBA in Business Engineering program is
offered as a part-time program. To guarantee an
effective learning situation, two-week learning
periods at the university alternate with six-week
practice periods in which the students return to their
jobs. For a curriculum that covers 20 weeks (100
days) of learning at the university, a total program
duration of approximately 18 months is needed.
Learning modules usually comprise six 75 minute
segments on five days per week. Together with
breaks, this adds up to a daily schedule from 8am
through 6.30pm with many of the evenings used for
high-profile guest speakers, group projects and/or
work on the master thesis.

It is recommended that students stay assigned
to an actual change project in their employing
company and that they cover this project with their
master thesis. In addition, the ‘Business Engineering
Center’ as an Internet-based community platform is
used as a common and continuous content/com-
munications framework for the entire program
duration.

Curriculum

The 20 learning weeks are organized in distinct
modules that each focus on a specific aspect and/ or
level of Business Engineering or underlying disci-
plines, respectively. Initially, the entire program
was developed independently from other Executive
MBA programs and comprised one four-week and
14 one-week modules. Since selected modules of the
Executive MBA in Business Engineering are iden-
tical with modules of other Executive MBA prog-
rams, a program structure comprising ‘general” and
‘specific’ modules was adopted.

In contrast to other Executive MBA programs,
the Executive MBA in Business Engineering add-
resses bus iness administration graduates. As a con-
sequence, it was necessary to let students that already
hold a management/business administration degree
opt out of selected general modules.

| Other Major 2

| Other Major 1

Business Engineering:
IT as an Enabler for new Business Models
Process Management
Psychology of Change Projects
Silicon Valley — A Change Ecosystem (4 weeks)
Models and Methods of Business Engineering
Communication management & media design
Project Management
Information Management
Business Models of the Information Age

MBA Basics 2:
General Management (2 weeks)
Corporate Governance

MBA Basics 1:
Marketing
Financial Management
Human Resource Management
Economics

Figure 3 illustrates a possible resulting program structure:

MBA Basics 1 comprises four one-week modules that students already holding a manage-

ment/business administration degree can opt out of. For all other Executive MBA students (including
those from programs other than Business Engineering), these modules are compulsory.

Executive MBA students.
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MBA Basics 2 comprises one two-week and one one-week module that have to be attended by all



Business Engineering comprises nine modules (12 weeks) that are specific (and compulsory) for Ex-

ecutive MBA students in Business Engineering. In addition, every Executive MBA program includes a
program specific kickoff week where the respective philosophy, the infrastructure and the way of

learning are introduced.

The following subsections give an overview over core areas of the curriculum.

Information systems and change

The modules ‘IT as an Enabler...”, ‘Methods and
Models of Business Engineering’, ‘Information Man-
agement’ and ‘Business Models of the Information
Age’ constitute the information systems view on
change.

Being potential enablers for new business
models and reinvented processes, IT innovations
and novel standardized software packages as well
as appropriate information systems architectures
are addressed. Also more technical topics like media
convergence, platforms for electronic commerce,
infrastructures for mobile work etc. are cove red.
One week in the last quarter of the program is used
to integrate all Business Engineering methods and
models, thereby providing a holistic methodological
view.

The final week ‘Business Models of the Informa-
tion Age’ is used to work on all relevant aspects of a
case holistically, thereby holistically covering
change cases form different industries. Students’
work is reviewed by board members of large com-
panies.

General management
and change

The modules ‘General management’, ‘Corporate
Governance’ and ‘Process Management’ constitute
the business administration disciplinary view on
change.

Being presented by renown management fa-
culty, state-of-the-art concepts for shareholder value
creation, network management, strategy develop-
ment, transformation management, and organiza-
tional development (Gomez, Lauper, Probst, 1991;
Gomez, Riiegg-Stiirm, 1997; Miiller-Stewens, 1997)
are complemented by computer-based simulations
and support tool demos (e.g. balanced scorecard).
Special emphasis is given to process management
and process optimization.

Organizational psychology and change

The modules ‘Psychology of Change Projects’
and portions of the modules ‘Project Management’,
‘Communication Management...” and ‘Silicon
Valley...” constitute the communications and lea-
dership view on change.
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Coordinated by experienced executives,
students get in touch with tools and concepts for
business case planning, project management, and
financial aspects of change projects. Less theoretical,
but valuable personal experience can be gained in a
one-week outdoor module that takes place in the
mountains. The goal of this week is to have personal
encounters with uncertainties, conflicts, group
dynamics, and other challenges for leadership in
transforming companies.

Infrastructure,
culture and change

The module ‘Silicon Valley - A Change Eco-
system’ focuses on the infrastructure and cultural
view on change.

Switzerland and Germany may not be the best
places to study rapid and radical business transfor-
mations. Although considerable attention is paid to
organizational and personal agility also in Europe,
the most comprehensive ‘ecosystem’ for IT-enabled
change is Silicon Valley. This was true in the peak of
the bubble economy and is still true in times of
sharp economic downturn. We cooperate with a
university in the center of Silicon Valley to offer a
four-week in depth experience of the ‘Silicon Valley
way of change’. While formal sessions provide theo-
retical concepts for entrepreneurship, innovation
management, creativity support, and cultural align-
ment, various high tech company visits allow stu-
dents to get in touch with best practices and the
people behind successful transformations.

Experience and Future Directions

Initially (from 1998) bearing the name Master of
Business Engineering and subsequently Executive
Master of Business Engineering, the program was
renamed Executive MBA in Business Engineering in
2001. Total tuition fees for 20 weeks, thesis
supervision and Intranet access are currently 60000
CHEF (ca. 41000 USD as of July 2002) plus trave 1 and
accommodation costs (see www.mbe.unisg.ch).

Applications and Participants

The program attracts between 60 and 110 app-
lications per year. After one class with 45 students


http://www.mbe.unisg.ch/

was started in 1998, 1999 and 2000, two classes with
together 85 students were started in 2001. On the
average, employers contribute 50% to the tuition
fees, the other expenses and the absences. Between
75% and 90% of the students of this mainly German
language program work in Switzerland, the remain-
der mostly in Germany.

100%

Figure 4 exhibits the graduation disciplines of
the participants in the first six classes. Surprisingly
50% of the participants are management/ business
administration graduates which is very unusual for
an Executive MBA program.

O Others

O Engineering

B Computer science
/ business
informatics

B Business
administration

Figure 4: Graduation discipline of program participants.

Figure 5 exhibits the industries where the
participants were employed (at the time they were
admitted to the program) for the first six classes.
Banking and other financial services supply around

40% of the participants which is no surprise due to
the extent of restructuring in these industries and
their importance for Switzerland and Germany.

100%

90% 1

80%

50%
14

40%

30% 1

20% 1

14 1

10%

EcEy

.

B B
6 O Healthcare
O Public services
|— | B Other service industries
£ B Other financial services
_-_ O Tourism
| [ |®Airline
8 O Manufacturing
10— |— |®@ Telecommunication
2] |oIT
1 O Consultancy
. | |® Insurance
O Banking
| o]

0%

Figure 5: Industry of program participants.

Only few participants are self-employed.
During the program, a large number of students
change their jobs, most of them in order to exploit
new career opportunities as Business Engineers
within or outside their company, some to start their
own consulting business.
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Curriculum Developments

All modules are being extensively evaluated by
students and by faculty. As a consequence, in the
second year a one-week kickoff module has been
introduced, and the project management module
which initially was a two-week module has been



shortened to one week in order to create an
additional one-week module for the analysis of
change cases.

In a second curriculum adjustment after another
two years, common modules with the Executive
MBA in General Management program were
identified. For every ‘general management’ module,
one alternative module was offered in order to
make the program more attractive for students that
already held management/business administration
degrees. During that phase, additional modules like
technology and innovation management, public
relations, international management, or internatio-
nal business law were offered. The program options,
however, led to frequent changes in learning groups
and made it difficult to maintain the Business En-
gineer profile throughout the program. As a conse-
quence, the curriculum structure presented in the
curriculum subsection is currently being developed.

Outlook
The combination of contributions of disciplines
like management/ business administration,
computer science and organizational psychology
under a change focus is an innovative approach

whose sound theoretical foundation is still a work
in progress. We contribute to that progress in two
different ways. On the one hand, the ‘Business
Engineering Center’, a platform that allows a
structured access to a vast amount of Business
Engineering knowledge, is intended to support a
growing Business Engineering community, thereby
gaining empirical feedback on the proposed
methods and models. On the other hand, various
large research projects (‘competence centers’, e.g. for
business networking, customer relationship mana-
gement, application integration management,
telematics, mobile commerce, etc.) bring together
companies and researchers for a permanent enhan-
cement of Business Engineering methodology.
Therefore the Executive MBA in Business
Engineering approach seems to us not only to be
innovative with regard to its cross-disciplinary
nature and its attraction to management/business
administration graduates. Moreover, the tight
integration of part-time executive education and
applied research creates relevant results in an active
network of professionals and academics.
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EVGENI BARATASHVILI

FOR DEFNITION OF BUSINESS-ENGINEERING
Summary

Business Engineering, just like other methods of management comes from Western experience. “Engi-
neering” is an English word and is defined as a unity of intellectual activities that aims to pull out the best
results from capital investments and expenses. Of course it is only achieved by several successful projects
and affective use of material, financial, intellectual, human resources.

Business engineering holds all necessary actions for the development and support of independent
business. It can be compared to beginner business level but it contains some new aspects. The goal of
business engineering is the formation of a new, future-oriented formation but also is linked to present or
emerged circumstances. Business engineering is no stranger to hi technologies. Making it more general we
can say that business engineering totally incorporates new business organizations to prospective business
environment.
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TO THE UNDERSTANDING OF THE NOTION “ENGINEERING” IN CONTEMPORARY GEORGIAN
LINGUISTIC CONSCIOUSNESS

Summary

The article analyzes the specifics of terminological content of the notion “engineering” meaning
management technologies. It is suggested that the existing definitions, despite the multiversity of
approaches, do not express notion’s complete content, as they disregard functioning of engineering in the
spheres of intellectual activities. It is pointed out that engineering as management knowledge is a field of a
new branch of science - communication science, and its understanding and establishment in the Georgian
educational environment is an ongoing process.

It is suggested that engineering as management knowledge and knowledge management technology, is
not only a technology but it is a philosophical system of structuring a complex and controversial modern
age.
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ALGORITHM FOR COMPUTERIZATION OF PERSONNEL EVALUATION
Summary

The successful functioning of any organization is impossible without the utilization of contemporary
management methods. Therefore, the development and implementation of these methods considering the
specifics of the particular organization is very important and at the same time complex task. HR
management with its key mechanism of the personnel appraisal is the central component of the management
system in whole. Objective, transparent and fair system of performance evaluation has a crucial role for
introduction of staff motivation and job management systems. This applies in particular to analysis of
appraisal results, as to the source for making concrete decisions. One of the ways for solving this problem is
computerization of appraisal process.

The article describes universal algorithm for the analysis of personnel appraisal results and forming of
respective reports. The software designed in accordance to this algorithm will enable appraisal of any type of
employees of any kind of organization, with condition that standards and criteria for evaluation of
performance quality and employees’ competencies are defined preliminary. The number of competencies,
employees to be assessed as well as number of assessors and their categories isn’t limited.

Also, each competency to be assessed and assessors’ each category can have a weight, which determines
its value in the final score. These weights may be changed in accordance with goals of the assessment, the
employee's functions and other conditions. In fact the proposed algorithm is the core of the computer
program, enabling the analyzing of appraisal results, systematization and grouping them by different
factors.

The example of utilizing of the algorithm at the higher education institution for appraisal of faculty is
provided at the end of the article.
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BIOMETRICS : MYTHS AND REALITY
Summary

The article describes the essence of biometrics and purpose, the advantages and disadvantages of
biometric systems.

It is shown, that now, biometric methods are most effective and reliable way to identification the people.
Particular attention is paid to the administration of biometric systems, in order to ensure their reliability.
Because of rapid pace of development “Biometric Market” and expanding the area of human identification
using biometric methods, the conclusion is made, that in recent years biometrics not only to raise reliability
of human identification, but will have a significant impact on human life style.
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IN THE FOOTSTEPS OF THE NEW EDUCATIONAL PATH (STRATEGY)
OF THE GTU

Summary

The priorities of the “Strategic plan for the development of Georgian Technical University (2009-2013
years)” offered by the rector of GTU, professor Archil Prangishvili, are demonstrated in the article.
Possibilities of implementation of this plan-strategy are shown. As an example is given the architectural



activity of the full professor of GTU, winner (laureate) of the Shota Rustaveli prize, Vakhtang Davitaia,
acknowledgment of its merit (works, architectural designs) in the foreign countries (namely, Czech
Republic), alongside with world-known architects, such as “Fathers of the Architecture” of the 20th century
Franc Lloyd Wright, Henry Louis Sullivan, Adolf Loos, Bruno Taut, Walter Gropius, “Bauhaus” -
authoritative school of European “modernism” art, design and architecture, Le Corbusier, Mies van der
Rohe, Erich Mendelsohn, Aldo Rossi, Mario Botta, Christian de Portzamparc...

According to the author’s conclusion, the new educational program and plan of the Georgian Technical
University will take shape in Georgia, as well as outside of our country, and excellent collective of the GTU
will have its say, thanks to its scientific potential.
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Aleksi Burduladze
Manuchar Shishinashvili
Petre Nadirashvili

Optimization of Asphalt-concrete
Pavement in the Conditions Mountainous Relief

Introduction

Considering everyday heavy traffic and increa-
sed caring capacity of vehicles there is a need of
construction of stiff and costly asphalt-concrete pa-
vement.

High professional level scientific works and me-
thods of calculation for the optimization of trans-
port capacity of asphalt-concrete pavement are avai-
lable but there are some important factors having
significant impact on pavement that are not consi-
dered in the papers.

Particularly, there are factors typical for a hot
climate and mountainous relief characteristic for
large part of Georgian territory that cause defor-
mation of surface of asphalt-concrete pavement.
Namely straight line of pavement is distracted un-
der the influence of propelling and breaking forces
transferred from wheels and bent lines of the road-
way are affected by the centrifugal force. Existing
calculation schemes do not take into account defor-
mations caused by these forces that generate waves
and ruts on pavement. The basic effect of these fa-
ctors is destruction of surface plainness and deterio-
ration of traffic conditions.

With an aim to resolve the issue of optimization
of transport capacity of asphalt-concrete pavement
considering it’s strained and deformed state due to
real effect of motor transport calculation schemes
should consider strong influence of horizontal pre-
ssure of transport and deformations caused by it.

The Body Of The Article

Plainness of pavement surface created applying
to organic matrix are destructed after certain period
of time due to plastic and shear deformation
revealed through waves and ruts. As a rule waves
on pavement do not turn up all of a sudden but
appear after 2-3 years after its construction. That is
why composition of cement concrete should be
selected the way that waves do not appear during
pavement service life.

Horizontal component of transport pressure
between wheels and pavement surface is generated
by propelling and breaking forces on straight line of
pavement while its bent lines are affected by
centrifugal force.

Tangent force generating horizontal component
of transport pressure is highest at the top lift of
pavement and is damped at the bottom of asphalt
road (Drawing Ne 1). Thus they should be
considered only while working out measures to
guarantee skid resistance of pavement with
materials based on organic matrix.

According to existing methods of pavement
calculation, during selection of asphalt-concrete the
main attention is paid to stiffness indicators, while
there are not considered factors characteristic of a
hot climate and intensive pressure of horizontal
forces transferred from motor transport. The
influence of these factors is the most intensive in the
areas with high grade slopes, curve roads, close to
cross-roads and stops of transport facilities with
high axial load and etcetera. Plastic and shear
deformation are the main reasons of appearance of
waves on pavement.

Drawing Ni: Distribution of normal (0) and tangent (t) pressure on pavement under the influence of

vertical (P) and horizontal (T) forces



In the conditions of hot and humid climate,
especially in mountainnous relief, shear deforma-
tion should be considered as the main criteria for
stiffness of pavement. Thus for selecting pavement
stiffness criteria working conditions like influence
mode of vertical and horizontal forces, climatic and
hydro geological factors should be taken into
account. In the conditions of contemporary traffic
rebound deflection as well as shear deformation of
asphalt concrete pavement should be considered as
stiffness criteria but modern normative-technical
literature does not properly reflect it.

Georgian territory is mountainous that is why
influence of horizontal, tangent forces transferred
on pavement from the movement of vehicle wheels
at the areas with high grade slopes and curves, is
intensive enough. It is especially dangerous at slo-
pes under solar radiation while calculated tempera-
ture for slopes in different regions vary in between
50-60°C. In this conditions asphalt concrete pave-
ment turns soft, plastic, easy to deform. That is why
expurgations, waves and other kind of destructions
generated from shear deformations appear on
pavement.

Limit state of asphalt concrete pavement prima-
rily should be defined taking into account pressure
of dynamic influence of rolling stock.

The limit state is formed at certain areas of
roads. This is the case when part of pavement is
subject to plastic deformations, namely plastic layer
is formed that after certain period of time in the

form of cylindrical surface creates interior skid
contact area (Drawing Ne2).

Skid surface separates part of the pavement
AOBC from the other body. In the limit state at ACB
surface emerges reactive normal pressure of RA and
RB intensity and reactive limited tangent pressure
ttech=1xy.

These reactive forces balance affect of motor tra-
nsport pressure. While defining limit state of pa-
vement having single width generated reactive oz
transverse normal pressure, perpendicular planes
ABC (in the direction of Z wasp) and tboc tangent
pressure of parallel planes ACB should be taken in-
to account.

Schemes of force and pressure distribution
(Drawing 2) are confirmed by laboratory experi-
ments and measured in real working conditions of
pavement.

This kind of calculation scheme of pavement
can be considered as the plane problem in the theo-
ry of elasticity and plasticity. Particularly during
plane deformation that in general is different from
common strained state of plane problem so that
none of the three normal pressures ox, oy, oz is
equal to nil (in the other case oz =0.)

Equation of shear surface is applied according
the limiting state of the theory of elasticity (by
Ilyushin) together with theoretical and experimental
results. This equation is suitable for limit state:
y=ax3-bx4.

P
-

Drawing N2: Interior skid contact surface: P - vertical pressure; T — horizontal pressure; 0z — normal pressure; T-
tangent pressure; RA and RB normal reactive pressure; ttech - reactive limited tangent pressure spots

of generated curve.



Considering plasticity criteria calculating ox, oy,
oz pressure components for the generated curve
areas gives opportunity to identify final value of P
and T forces.

Pressure components are identified applying to
the following formulas:

1. when 00 =const and o0 - vertical pressure is normal strain

o
oy =——2
r
o
oy =——2
r

Tangent pressure
T

(,92 -9 —%SinZ&z +%Sin2.91j

7

[92 -9 +%Sin232 —%Sin&%j

7

Ty =—22(Sin%9, - Sin%3)

2. when t0=cons and 10 - horizontal pressure is normal strain

oy =—
T

2z, in C0s% Sin?9, - Sin*4,
Cos 9, 2

4

o, =—2(sin%9, - Sin?9,)

T

T

4

Tangent pressure  7T,, = _7_0(192 -4 —%Sinzsz +%Sin2191j

Our case when both kind of pressures affect the pavement gives opportunity to apply to superposition

principle.

Ox =Ox (Go)"' Ox (To );
Oy =0y (O-O)+O-Y (To);

Txy = Txy (O_o)"' Txy (To )

Shear lines due to main (01,02) pressure creates
angles that in our case equals to 11/4 radian.

Thus shear lines are characteristic. With
equation of characteristics, change of sum (ox+oy)
as well as sum (ol+ 02) in the line is proportional to
spin of curve slide. Besides, proportional coefficient
is equal to 4K.

This is how effect of main pressure and angle of
its decline is identified at the slide line ¢ to axis X.
Angle (p+11/4) at one point gives tangent direction
to curve slide. Maximum tangent pressure influence
at this way.

Here K=0.5(01-02).
K represents intensive tangent pressure as well;
K=
it can be defined from the formula ‘/§ where

ol represents intensity of main pressure.

Aside curve slide at specific areas we identify
effect of main pressure and angle of its decline at
axis X:

Oy + 0,

o, = x2 Y

Oy + O,

_ X Y
o, >



tg2¢ =

For the main pressure components identified
through these formulas there is a fixed schedule
where angle of main pressure decline is considered.

Maximum effect of tangent pressure at curve
slide is identified through the following

2 and it is

concluded that they reach C point at sky line.
Let us discuss the same task when slide surface
of asphalt concrete pavement generated from
critical pressure represents curvilinear cylinder

2T

(Drawing Ne3), in addition adjacent strata disposed
on parallel planes XOY opposes to the transfer of
limit state of this element. In this case task belongs
to a plain problem of the theory of elasticity and
plasticity - plastic deformation.

At the slide surface of cylinder limit state act
s as a shift from elasticity to plasticity (Drawing
#3).

Relative line of plane transverse deformation in
the line of axis Z equals to nil.

1
ZEZ =0 &7 ZOZE(GZ _/u(o-x +O—Y))

Concluding that

Reaching limit state in the moment of slide
cylindrical element should prevail over not only
limited tangent pressure resistance and forces of

oz=p(ox+ay).

inner bond but reactive anti-slide forces, generated
into elasticity XOY of strained element and parallel
strata.

Drawing N3: Limited state of slide surface of cylinder.

Resultant side pressure equals to additional

2u T -1gep + C pressure.

o, +0 oo
Tuax = Klzzj-tggo+C}+{2,u(lzzj-

Calculation scheme of maximum tangent pres-
sure mentioned above depicts actual working con-
ditions of pavement and using it in a commuter
program for optimization we will get construction
of pavement where intensive influence of horizontal
forces will be well considered that eventually gives
opportunity to avoid skid deformations of Asphalt
concrete pavement.

Conclusion

Therefore maximum horizontal pressure for
general thickness elements is calculated with a help
of this formula:

tggsz} =@+ 2,u)-|:(o-l_'2_0-2}-tg(/)+c:|.

Experiments revealed the method of calculation
of maximum tangent pressure where strong
influence of horizontal and vertical pressure depicts
actual working conditions of pavement.

The method of calculation of the structure of
pavement, taking into consideration other impor-
tant exploitation requirements as well, gives an
opportunity to foresee skid resistance of roadway to
avoid destruction of surface plainness.
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TEMUR TATARASHVILI
MANANA TAVKHELIDZE

MEDIANA METHODS FOR EXPERTISE OF ECOLOGICALLY-ORIENTED TOWN BUILDING
PROJECTS

summary

When discussing the present problems of contemporary town building, numerous parameters
determining town building optimality with consideration of different objective functions should be taken
into account. As a rule, in order to realize one and the same town building object one or several projects are
developed, their qualitative and quantitative estimation being the main task of town building projects
management. This work presents two Mediana and J. Kemen’s mediana methods for projects evaluation and
expertise; their using allows successful realization of evaluation and correction of the presented project and
choosing the best from the variety of projects, which will absolutely satisfy the town building act accepted
by legal structures and other criteria determining ecological and other requirements, as well.
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EVALUTION AND ANALYSIS OF ECOLOGICAL SITUATION OF TBILISI IN THE CONTEXT
OF CITY PLANNING REGULATION

summary

The article is about the evaluation and analysis of ecological situation of Tbilisi. It describes the
undesirable effects of transportation and industrial sector on city environment. It announces the main
principles for improvement the Urban Ecology of Tbilisi. These principles are: (1) to reserve the fragments of
the natural environment of the city; (2) to neutralize undesirable ecological effects of the sites, which hamper
the sustainability of the City Ecosystem; (3) to plan and implement measures that restore the destroyed
ecological situation of the city at all level. The article includes some recommendations for improving the
current environmental condition of the city.
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KereBan ApuBanse

TeopeTndeckoe vccenoBaHve BIVITHVS (POTOHOB COJTHEUHOT'O
M3JIy4eHNs Ha OeJIKoBble MOJIeKYJIbl IprOOB B IIpoliecce CyIIKN

YdeHble cumTaloT, YTO B OJVDKavilee BpeMs
PpacTUTEIbHBIV OEJIKOBBIN IIPOIyKT IpUOOB ChIrpaer
BaXHYIO pOJIb B CYIIECTBEHHOM YBeIMYEHUNU
pecypcos Gerika B Mympe.

I'pnOe1 BBEIpammBaioT Oostee UeM B CeMMIECSTU
CTpaHaX Mwpa. BBICOKUII YypOBEHb pPasBUTHA
rpuboBoacTBa Habsromaercs B Kurae,
Hunepranpax, Aurnn, @panunmy, Vitamm.

B I'pysun, B mpaBociiaBHOVI cTpaHe, ITe Oojlee
200 mHevt B Tromy OHM IOCTa, HOTpebrIeHNIo TproOoB
IOOJDKHO VHeNSThbCsl Oosiblliee BHMMaHMe. B 3a-
MMaJHbIX CTpaHaX HEKOTOpble BWIBI I'PUOHOM
HNPOIyKIVI paccMaTPUBAIOTCA KaK IIOTEeHIIMaIbHbIe
3aMeHUTENM Msca. [Ipy aToM make dacTmdHas 3a-
MeHa Msca M MACHOW NpOmyKumm (HaIpmMep,
MeNIepoH W COCMCOK) rpubamMm IIpuBedeT K
CHIDKEHMIO KOJIMYECTBA IOTPeOIIeMBIX KaJIOpWT,
KUPOB, XOJlecTepyHa ¥ K YBEJIWMYEHWUIO IIOJIN
MIVIITIEBBIX BOJIOKOH, MeIM, KaJIvsl v pubodIiaByHa.

BxycoBble KayecTBa M IIMTaTeNIbHAsl IIEHHOCTb
rpubOB 3aBUCHT, IIPEXK/Ie BCETO, OT MX XMMUYECKOTO
coctaBa. IlnmomoBble Tela WX comepXaT MHOTO
OpraHMYecKMX W MUHepaJIbHBIX BelrecTB. Kak
YKas3bIBalOT YKPaWHCKIE CIIeIVaIVICTBI-MVIKOJIOTY, B
CbeoOHBIX Tpubax MMeIOTCA yIjleBodsl (OT 2 mo
24%), xuposble BemlectBa (mo 10%), opranmdeckue
KVCIIOTH! (II1aBesIeBasi, sSI0JI0YHasl, JIMMOHHAS U IIp.),
sutammusl (A, B, C, I, PP). Borarsl, Hampumep,
BUTaMMHOM A JIICMYKV Y PbDKMKY; BUTAMUHOM B —
JIETHWE OIIITa W JIMCUUKN. VIMEeIOTCS B HUIX VI MWU-
HepasibHBIE coii (B cpenHeM 7, 7%), MUKpO3Jle-
MEHTBI, B TOM YNCJIe IIMHK, MeIOb, MBIIIbSIK, Map-
ra”ell, 1oz,

Ho ocobernno OoraTel rpubBl a30THCTHIMM
BellleCTBaMV, W3 KOTOPBIX HaMOOJIBIIYIO IOJIIO
3aHMMAIOT PYHTMH 1 OeIKM, a TakKe CBOOOIHBIE
aMMHOKVCIIOTBL, OpTraHWYecKre W IIyPVHOBBIE
OCHOBaHVsI, aMMOHUVIHBIN a30T. OCHOBY a30TMCTBIX
BeI[eCTB COCTAB/ISIOT OeJIKOBBIE BEIeCTBA, COOep-
JKaHMe MX y OTHEIbHBIX BUIOB JOXOOWUT 10 5% u
Oostee (Gerbmt rpud, IMIAMIIVMHBOHBI, IPUO-30HTUIK).
2to B 1, 5—2 pasa Bblllle, 4eM B opomrax. Ho, k
COXKaJIeHMIo, TPUOHOV OeJIOK sBisieTcs TPYHOHO-
pacTBOPMMBIM ~ BeIIeCTBOM ¥ IIO3TOMY  CJj1abo
ycBavBaeTCs OPTaHM3MOM YeJIoBeKa.

OyHIMH (XUTUH) COCTaBIISIET OCHOBY TI'PUOHOM
KTeT9aTkn. B rpmbax PyHIMH HaxomuTcs B
KoMiuieKce ¢ 6ertkamm. Ilo coer: cTpykType 1 PyH-
KIUM XUTUH OYeHb OJIM30K B LIEJIJII0JIO3€; 3TO TOXEe
CTPYKTYPHBIVI HOIVICaxapu,. XUTUH BCTpeYaeTcs y
HEKOTOpPBIX TIpubOB, Ime OH Osaromaps CBoeN

BOJIOKHVCTOVI CTPYKType WIpaeT B KJIETOYHBIX
CTeHKax omopHyio poib. CTpoeHme XuUTHMHA
VAEHTUYHO CTPOeHMIO IIeJUIIOJIO3B], 3a OFHUM
VICKJIIOUeHMeM: IHpM 2-M aToMe yIjlepopma Tupi-

pokcwibHas (—OH) rpymma 3aMeHeHa B ero
Mmortekysie rpymmon — NH*CO*CH3.

B xome HaydHBIX WCC/IENOBaHWUII — OBUIO
yCTaHOBJIEHO, YTO  CyIleHble TIpuOBI  JIerde

IIepeBapmBarOTCA 4Ye€JIOBEYEeCKMM OpraHm3MOM, 4YeM

ceexne.B  pexomenpammax o Tpubax  9acTo
BCTPEYAIOTCS ~ TaKMe  COBETHI-«IJIS  JIydIIero
YCBOEHUS CaMMX TIpuOOB peKOMEeHAyeTcs VX

CYIINTB, M3MeJIbUaTh, a elle JIydIlle - TOTOBUTH W3
HVX IIOPOIIIOK» .

MOXHO TIMIIOTETVMYECKW IIPeNIIOIOKNUTb, YTO
3TO HIPOVCXOINT II0 CJIEAYIOIIVM IPUYVHaM:!

1) Ilpm cyrike rpuOBI IIPOXOOSIT TEPMUUIECKYIO
00paboTKy (HOIOJIHWUTEIBPHO IO IIPUTOTOBJIEHNS
TpUOHBIX OJIFOM) VI MEXaHUYIECKYIO, BCJIEICTBIE UEeTO
IUTMHHBIE IIeTIOYKM (PYHIMHA MOTYT YacTUIHO
paspyIIaThCs.

2) B pesynpTaTe COJIHEUHOW CYIIKWU Oe€JIK,
cofepXXalyecs B Tpmbax, a Takke B KOMIUIEKCe C
XVUTVHOM, IIOIBEPTaiOTCs Pa3pyILIEHMIO.

ITonpobHee ocTaHOBMMCS Ha 2-OM ITYHKTE.

Ha ycBoenme Oenka opraHmsMmy TpebyeTcs
MHOTO 3Hepruw. DeJKM  BBICOKOMOJIEKYIISIPHEBIE
COENIVHEHS, COCTOSIIIVE 3 HECKOJIBKMX COTEH aMU-
HOKMCIOT. 71 yCcBOeHMs M VCIIOIb30BaHMs OejlKa
HeobXoAVIMO, PacIIeNnTh ero Ha KOPOTKMUe aMMHO-
KVCJIOTHBIE IIETIOYKV WJIM CaMM aMVHOKVCIOTBL
DTO - IMTENBHBIN mHpoliecc. IIpoxomur oH Ha
IIPOTSDKEHUV BCETO IBVDKEHWS OEIKOBOVI MWV IIO
KKT (xermymo4HO-KMIIIEYHOrO TpaKTa) M Tpebyer
MHOI'O pa3INMIHBIX (PepMEHTOB, KOTOPBIE OpPTaHMU3M
JIOJDKeH cuHTe3nposaThk v HanpasuThb B JKKT.

IlepeBapuBaeMocTs I'puOHOrO OeJika, oOIIperie-
JseMasi B HacTosiIlee BpeMsl B HepaCTBOPVIMOM OC-
TaTKe C IOMOIIBIO MaHKPeaTUIecKOro M JKeJIyIod-
HOTO 3KCTPaKTOB, OTpakaeT IlepeBapuBaeMOCTh
TOJIBKO CBsI3aHHOTO OejIKa M KOJIM4ecTBO HellepeBa-
puBaeMoro xmuruHa. llosTomy 3TOT IIOKasaTesb
HeJIb3s VCIIONIb30BaTh KaK eOMHCTBEHHBII KpuUTe-
puil OuTaTesIbHONM IleHHOCTW. [[j1s pacuera mmTa-
TEeJTLHOW IIeHHOCTV CheOOHBIX IPMOOB M3BECTHBIN
MuKosior Posibd 3uHIep IperyioXmI UCIIoNIb30BaTh
Cr10co0, OCHOBAHHBIVI Ha OIIperle/IeHNI COIep KaHvIs
OCHOBHBIX He3aMeHVMBIX aMMHOKWCIOT. pyroe
omnpesesieHue ITATATeJIbHOVI II€HHOCTHM, WCIIOJIb-
3yeMoe COBpeMeHHBLIMW WccilejoBaTe/IsAIMK, — 3TO
KpUTepull aMMHOKMCIOT, WMeHyeMbIVI WHOIJa



XVIMWYECKVM acIIeKTOM. ACHeKTBl aMWHOKVCIIOT
BBIUMCIIAIOT KaK OTHOIIEeHWe KOJIMdJecTBa Oojlee
JIMMWUTVPOBAHHBIX aMWHOKNCIIOT, HIPVCYTCTBYIO-
X B WCcCIegyeMoM OeJiKe, K KOJIIYECTBY 3TVX
aMIHOKMCIIOT, COIep KalllVIXCSI B STAJIOHHOM OejIke
(6emmox kypumHHOTO gna). [Ipn pacuere mmTaTesn-
HOVI LIEHHOCTW CBeIOOHBIX I'pMOOB HY>XHO ydYecTb
He TOJIBKO JIMIIb KOJIMYECTBO CBSi3aHHBIX, HO U
CBOOOIMHBIX aMMHOKMCIIOT.Hallle Bcero B cocTaBe
JIVIMUTVIPOBAHHBIX aMMHOKVCIIOT BCTPeUaloTcsl, TaK
Has3blBaeMble cepocofepykallye aMVHOKMCIIOTHL,
JIEVILIVH, W30JIeVIINH, BaIMH, JIM3UH, apoMaTiu-
UecKre aMWHOKWMCIOTBI, TPEOHUH ¥ TPUITOMaH.
VHgekc mmTaTeIbHOCTY I'pMOOB HVDKe, 4eM Msca,
HO T'pMOBI BBICOKOTO KadecTBa Bce TaKy HamOojlee
HMTaTeIbHBI, YeM OBOIIHEIE KYJIBTYPHI 1 000OBHIE,
KpoMe coeBbIx 0000B. B manbHerimem, Bce e, posib
rpubOB KaK OJHOTO U3 IPOIYKTOB IIMTaHMS Oyder
BO3pacTaTh B CBS3VL C POCTOM OeJIKOBOTO HeOCTaT-
Ka. CrleoBaTesIbHO IIOJIe3Has IIE€HHOCTh BBOIVIMBIX
B IIPOM3BOMICTBO HOBBIX Pa3sHOBWIHOCTEV VI IIITaM-
MOB CBETOOHBIX TPMOOB, B IIePBYIO OYepenb Comep-
KaHMe OellKa, HO/DKHA HeENpeMeHHO YYWUTHIBATBCS
KaK BaXHBIV (PaKTOp HeOOXOOMMOCTV MX IIpUMe-
HeHVSI B KaueCTBe 0OBbEeKTOB IIPOMBIIIUIEHHOV KYJTb-
TYPBL

B 4eM Xe IpeMMYIIECTBO CyXVX IpuOOB IIeper
CBEXVMM?

VsimydeHne corHIIa MMeeT 3JIEKTPOMarHUTHYIO
KosieOaTeJIbHYIO IIPUPOIY U HOCUT HeIIpepbIBHBIN
Xapakrep. ODTOT CIeKTp W3JIy9eHUVI MOXHO
pasaenmTh Ha HeCKOJIBKO o0JIacTert: peHTTeHOBCKOoe
usiydeHue - Hipke 2 HM, Y®D-ustydeHue - OoT 2 HM
1o 400 HM, BUAMMBIN y49acTOK crekTpa - oT 400 HM
mo 750 HM 1 MHPpaKkpacHoe M3JTydeHue — Bbire 750
HM. bruostorirgeckas posb KaXXIoro Buia M3JIy YeHni
VIMeeT CBOW XapaKTepHBIe OCOOeHHOCTW. DHepTrius
kBaHTOB Y- m3iyuenus (70-140 xxasi/Moib) mpe-
BOCXOIWT SHEPIVIO aKTMBaIIVV OOJIBINVMHCTBA XUM-
maecknx peakumit. Iloaromy Y®-panmaums ssiis-
eTcs BecbMa (POTOXMMWYECKM AaKTMBHOV YacThIO
cnekrpa. PaccmaTtpumBaembit criektp Y D-uzityde-
HWVI, IMeIoMmyX Onosormyeckoe 3sHadeHVe II0Apas-
HeJisieTcss Ha TpW Ayalla3oHa IIO CBOer ITPOHMKAIo-
IIIeVI CIIOCOOHOCTM M (POTOXMIMMIECKOV aKTMBHOCTHU
- obmacte A (400-320 HM), B (320-275 um) 1 C (275-
180 uM). B mHacrosimee Bpems B dpoTOOMOIOrMNM
IIPUHATO TaKXKe BBIIEISATh TaK Ha3blBaeMbIl KO-
mormdecknit AvamnaszoH (400-295 vM) n YO-uzmy-
UeHMe WCKYyCCTBEeHHBIX WCTOYHMKOB (Kopode 295
HM).

OcHoBHBIe OMOdM3MYEcKNe ITPOIeCcCHl ITPOVIC-
XOIAT Ha 3IeKTpPOHHOM yposHe. IIporieccsr mepe-
MeIleHNsI 3JIeKTPOHOB Ha3BaHBI  (POTOIIEKTPU-
geckmM 3¢ deKkToM. B pesynpraTe Takmx IPOIIeCcCOB
aTOMBI ¥ MOJIEKYJIBl aKTVBVI3UPYIOTCS, M3MEHSIOTCS
3IeKTpUYecKye CBOVICTBA U JIVICIIEPCHOCTh KOJUIOW-

IIOB KIIETOK, YTO CKa3blBaeTcs Ha WX KM3Hemes-
TEJIBHOCTML.

Y ®-nsnydenne, B3aMMOMEVICTBYSI C BEIIECTBOM,
B TOM UNCJIe ¥ OpraHMYecKyM, YacToO BhI3bIBaeT ero
VIOHM3AIIVIO, TaK Ha3bIBaeMbIl (pOTO3JIeKTpPIIecKuii
adpdekr. VimeHHO QoTOXMMIYECKMUYI IIyTH pas-
PAOKM BO30OY KIE€HHBIX 3JIeKTPOHHBIX COCTOSTHWV T~
paeT pelaoIylo poiib B MeXaHWU3Me Owosor-u-
veckoro pevictsug Y®-usnydenmns. HyxienHoBble
KVUCJIOTBL M OeJIKM HeIlOCPeINCTBEHHO IIOIIOIIAoT
KBaHThl Y®D-131ydeHMsI ¢ MaKCMMyMaMU COOTBET-
crBeHHO 260 HM m 280 HM. MosekysigpHble Mexa-
HM3MBI OVIOJIOTMYeCKOro HevicTBus Y P-m3iyueHms
MOTYT OBITh pa3{esieHbl Ha TPV OCHOBHBIE IPYIIIIBL:
usMeHeHMe cTpyKTypel u dyHkumn IHK, pas-
pylreHve OeIKOB M TOBpeXaeHVe OmomMeMOpaH.
DTu TIpollecchl JIeXXaT B OCHOBe Bcex OTOIIpo-
11eCCOB, Pa3BUBAIOIINXCA Ha YPOBHE KIIETKM.

ITon mevicTBUEM COJTHEUHOTO YiIbTpadomosiera,
VIMEIOLIIET0  KOPOTKOBOJIHOBYIO — I'paHMITy-285HM,
HanOOJIBIINTI BKIIaJ] B IIOBpeXieHVe OeIKoB afoT
apoMaTMUecKre aMVHOKWUCIIOTHL TpunTodad, de-
HWIaJIaHWH, TUPO3UH (MOXHO IIPeIIIONIOKUTD W
TPEeOHWH), TeTepOLMKIYecKne (TUCTUOVH) W Ce-
pocomepkarue (IIMCTVMH) aMWHOKMCIIOTHL. Tpwur-
TodpaH mormormiaer YP-m3aydeHne ¢ MaKCUMyMaMu
opu 220 am u 280 HM, a dayopecnupyeT B 3a-
BUICMIMOCTY OT MUKPOOKPY>keHmsI B Oentkax mpm 328-
350 M. TuposuH noromaer Y®P-usinyueHue mpu
222 um u 275 BHM, a duryopectpyeT npu 303 HM,
deHWTaTIaHMH ~ COOTBETCTBEHHO IIpu 258 HM 1 282
HM. LIMCTVH MOHOTOHHO IIOITIOIIAET WM3JIydeHNe B
obmnactn 200-300 uM 1 He diryopecumpyer. Pera-
Iolllee 3HaueHWe B ITOBpeXarolleM BO3IeVCTBUM
Y®-uznydenus wrpaeT IOJIOKeHWE 3TUX aMWHO-
KMCTIOT. JecTpyKImsi aMMHOKMCIOTHBIX OCTaTKOB,
BXOIAIIVIX B aKTWBHBIV IIeHTp OelKa I BiIVsA-
IOIIMX Ha MX KOHOpManuio OyHdeT B KOHEYHOM
UTOre MPUBOAUTL K IIOTepe (PYyHKIMOHAIBHOM
aKTMBHOCTM AaHHOro Oenka. Hamboree uyscTBU-
TeJIbHBIMIU B 3TOM IUIaHe SIBJIAIOTCSA TpUIITOdaH M
mycTuH. [loryomeHHass ocTaTKaMM — THPO3VIHA,
denmwIasaHMHa, TUCTUAVHA M IMUCTUHA SHEPIus
cBeTa CIIOCOOHAa MUTPUpPOBaTh K TpuUITOdaHy,
BBI3BbIBasI €0 HecTpyKumio. B Morekyse mmcTvHa
IIpV MOITIOIIeHVY KBaHTa Y®D-m3irydeHyst OVCYyIIb-
dupHas CBSI3bL BOCCTAHABIMBAETCS [0 TMOJIOBBIX
Tpynmn  IucTerHa.  PaspelB  OmCysIbUIHBIX
MOCTMKOB HapyIIaeT KoHdopmammio Oenka. Kak
OTMeuasIoch BBIIIEe, Oenkyt mHoBpexmarorcs Y-
M3JIydeHVeM IJIaBHBIM 00pa3soM M3-3a [eHaTyparium
+u paspymenns nentunabix ceasert ( ((8); (9); [31;
[4]), crrenoBarensHO, B JKTK obneruaercs pacrer-
JeHMe OeJIKOB [0 aMMHOKWCIOT, a 3HauuT WU
yIJIydIllaeTcsi IlepeBapyMBaeMOCTh TaKMx Oeslkos. B
OymyiieM IUIaHMpyeTcs JlabopaTopHOe WCCiIerno-
BaHIE W CpaBHeHMe YyCBOSeMOCTV OeJIKOB deJIo-



BEeYeCKMM OPTaHWM3MOM CYyXMX M CBEXWMX I'pmOOB
(mpemBapwTeIbHO KyJIMHAPHO 00pabOTaHHBIX) .

WUrax, mpum YD-obmydeHUMM  IIPOMCXOOWUT
HapyeHne KoMdopmarum oernka (3).

O HapymeHne KoMdopManyy OeJIka 11 paspbiBe
HeOTUIHBIX cBsA3en Y®dD-u3IydeHMeM CBUIIeTeb-
CTBYIOT Psf WCCIeOBaHWMII yd4eHBIX. llpuBemem
JacThb U3 HUX:

1) benkw, Kak ImpaBwiIo, HOoromanT Yd-
U3IydeHNe B Tpex o00JacTsX IVIaBHBIM oOpasoM
Orraromapsi MOIVIOMIEHMIO ITEIITMAHBIMM CBSI3SMU, a
TaKke B CBA3M C pa3IMIHBIMU KOH(OpMamyoH-
HbeIMM  pakTopamu. OueBUIHO, YTO IIOIVIONIEHMe
Y®-usimydenus GernkaMy VMeeT BecbMa CIJIOXKHYIO
npupony. Ecmmu BospactaHme oTpuIIaTETEHOTO
BpalleHs 0esIKoB(B pe3ysbpTaTe YP-00IyueHsT) He
COIIPOBOXIAETCS Pa3phIBOM IIENTUIHBIX CBs3eTl,
OHO BCerZla CBVIETeIBbCTByeT 00 M3MeHeHWV KOH-
dopmarium Oesika, B OCHOBE KOTOPOTO JIeXaT M3Me-
HEHVISI B €70 BTOPUYHOV Y TPETUIHON CTPYKTYpax.

(OcroBbr  OMoxmmmm: B 3-x Tomax. T. 1.
(Principles of Biochemistry) [Djv-ZIP] AstopsrL:
A.Yanrt, @ Xeumiep, 2. Cmurt, P. Xwwi, V. JlemaH.
Ilepeson, ¢ anmmiickoro B. IT. Ckymnauesa, JI. M.
I'maonmana 1 T. B. MapueHko 1of, pefakiiyen u ¢
npenuciosuem 0. A. OpumaHmMkoBa (M.: Mup.
Penakins mureparypst o xmmmr, 1981. 200-203 c.).

2)..YO-nyun paspymaror XpoModopbl TpPUII-
TodpaH, TMpO3MH, (eHWTaTaHWH, TUCTUAVH, IIVC-
TVH, IENTUAHYIO CBs3b...I1pu YP-061yuenvm Oes-
KOB MOXeT IIPOVICXOAWTh MUTpaIlisd SHepPIUM C
apoMaTWYecKMX aMMHOKMUCIOT Ha IenTUIHYIO
CBSI3b...0TO TIO3BOJIAET IIPEAIIONOXWUTH, YTO IIPU
doTomMHAKTMBALIMM XUMOTPUIICMHA IIpu 254 HM B
MIepBYIO Odepenb Pas3phIBAIOTCA OWUCYIbMWIHBIE ¥
MeNITUIHBIE CBA3M.

ObpasosaHmue SHTrpyrm " HW3-
KOMOJIEKYJISPHBIX IIPOLYKTOB MOYKHO OOBSICHUTB
npsMbIM TortomieHveM Y d-iyaent (254 am) [0S [
S0 m NH UCO U cBg34aMM, UTO COIPOBOXKIAETCS
pa3pbIBOM 3THIX CBSI3eVl M M3MEHEeHUeM CTPYKTYpPEI
3TVUIX MOJIEKYIL.

YBemdeHve KoMm4ecTBa HU3KOMOJIEKYIISIPHBIX
MPOIYyKTOB BO3MOXKHO IIPOVICXOAUT B pe3ysIbTaTe
MUTpaIlV SHEPIVV Ha IeNTVUAHble TIPYIIIBI C

MOCIIeAYIOIMM  Pa3spblBOM  IIeNTUIHBIX  CBA3eN
BOJIM3M apOMaTIHUeCKX aMMHOKVCIIOT.
(Yxpaunckum buoxmmmaecknin XypHal

No2.1976(cTp.169-172)

H. B. Konobacosa «[levictBue Y®-pagyanym Ha
PacTBOPBI XMIMOTpeICHHa» VIHCTUTYT LMTOSIOMN
AH CCCP Jlennurpar)

3) ...DT0 MOXHO OOBSICHUTH M30MpaTeIbHOCTHIO
IOIVIOIIEHVIS HEITVTHOVI CBSI3bIO, IIPVBOISIIIEN K €€
paspytenmio, ipu BY® obiygenvm, mpeobiamaro-
1eM B KocMoce.

YBemdenme 1o3el  oOiydeHMs Kak BYD
(BaxyymHBI yibTpaduoreT) Tak n YO usiryuenmns
IpUBOANT K pacmagy oOpa3oBaBIIMIXCS ITEIITHIOB.
HaHHBIVI pacraj BO3MOXeH IO IIpWYMHe paspbiBa
TIeNTUIHON CBSA3M B pe3ysIbTaTe OHOKBAHTOBOIO
IIpoliecca MOIJIONIEHs yIIbTpaduoseTa.

BY® xapaxrepusyercs n3OmpaTeIbHBIM IIOTJIO-
IIeHVIeM MeIITUIHOV CBA3M, IIPVIBOMSILEN K e€ pas-
peIBy. B cirygae [0 pagmanvmy Bo3OyXaeHVe 3JI€eKT-
POHHBIX COCTOAHWUII IIPOVICXOOUT B pe3ysIbTaTe
COyHapeHMV MOJIEKYJI C BBICOKO3HEPTeTHIeCKIMU
IEKTPOHAMV, IIOSBIIAIOMVMVICA TIOCIe  IIOIJIO-
eHns [ /KBaHTOB.

[Tpn obiydeHnn oOpa3oBaBIIMXCS IIOJIMIIEII-
TUIOB IPOSABJISETCA M30MPaTeTbHOCTD ITOTJIOMIEHIST
nentuaHonn CONH rpynmow, mpuBopdias K eé
paspyllleHuio, IIpoliecc paclajga IIPOAyKTOB peak-
UM HadMHaeT KOHKypUpOBaThb C IIPOIIeCCOM CUH-
Te3a ¥ B KOHEUHOM CuUéTe IIpeBaIMpoBaTh Hafl IIPo-
Ileccamy CMHTe3a.

(ForTapeBa Harammsa bopucosna .CurTes op-
TaHMYEeCKMX BeIlecTB. ITpeIlecTBeHHIKOB ITepPBBIX
KMBBIX CUCTEM TOf, BIMSHMeM ¢us3mdeckmx dak-
TopoB KocMmueckont cpensl 03.00.02. buodnsuxka,
aBTOpedpepaT IMccepTallMy Ha COMCKaHWe y4EHOM
CTelleHM  KaHAMAaTa  PU3MKO-MaTeMaTHYecKux
Hayk. Cankr-IlerepOypr. 2003 r.)

4) ...OHeprus 110007 OMOXVMITIECKOV peaKIIi
Ha CBETOBOE BO3IIEVICTBUE - 3TO B KOHEYHOM CUeTe
KaKas-TO 4acTh SHepIMI KBaHTa CBeTa, 3allaceHHas
npu dorocunTese. evicTBue yiIbTPadIoIeTOBBIX
JIydeV Ha aKTMBHOCTb (pepMeHTOB M3BeCcTHa [IaBHO:
MHBepTasa [pOXOKeV, WHAKTMBM3AIMA JIydaMu
COJHIIA MelCMHAa WM TPUIICHMHA. B 00Iy4YeHHBIX
OesIkax IIPOMCXOOWUT PSif, XMMWYECKMX M (PU3MKO-
XVIMWYECKMX VM3MeHeHWV: pa3pyIIaloTcs apoMaTy-
JecKye ¥ TeTepOIMKINYecKre KojIbIla aMMHOKVIC-
JIOT, BBIOEJISIETCd aMMMaK, YBeIMYMBAeTCS YMCIIO
PEeaKTMBHBIX CYIbPTUAPWIBHBIX TPYIII, IIPOVCXO-
IUT pa3pblB IENTHIHBIX CBI3eV, M3MeHseTCsl pacT-
BOPVIMOCTh 0eJIKa, €ero BA3KOCTb, MOJIEKYJIAPHBIN
BeC, BeJIMYMHA M303JIEKTPVYECKOV TOUKM, CIIEKTPBI
IIOTJIOIIEHWS VI T. II.

Kak ykaszaHo BblIlle, yIbTpadvosIeTOBbIe JIYUl,
IIOMVMMO CHIDKEHVSI OMOIOrMYecKoi aKTVMBHOCTM
0esIKOB, OKa3bIBAIOT Ha HMX CTUMYJIMpYIOIIee Aevi-
CTBVIe, UTO IPOsBJIAETCs YBeIdeHeM 4iciia peax-
TUBHBIX CYJIbMTMAPWIBHBIX TPYII, W3MeHeHVeM
V30JIEKTPUYECKO TOYKM OeJIKOB, ITPOVICXOIWT
pa3pelB memTwOHBIX cBaser. (www.blackpantera.
ru/fizioterapija/20905/)

5) wa YOC wanyueHns ¢ mIMHOM BOJIHBI 254
HM. OHM AeMOHCTpUpPYIOT B 3 pasa OOJbIIyIO
9yBCTBUTETLHOCTE ([JS[S) CIIMBOK IO CpaBHEHWIO
¢ TpunirocparoM. DoTomecTpyKITNA peHIATIaHNHa,
TUPO3MHA, a TaKke IeNTHUIHBLIX CBg3e/ HaMHOIO
MeHee CyllecTBeHHa.



(ru/www/umr.umr_download)

6) ... Ilpm paccmoTpeHUM 3TOro BOIIpOCA
CJlefyeT OPWHATH BO BHMMAaHWE ¥ BO3MOXHOCTB
0oOpaTHBIX IIPOLIECCOB, T. €. Pa3pbIBOB IEIITUIHBIX
CBsI3€eVi IIPY ITOIJIOIIeHNY (POTOHOB.

...CTAHOBUTCSI IIOHSTHOW ...pa3pBIBOB IIEIITH-
HbIX cBsisel... (A. A. I'ypsuua. IIpobGirema mMmToreHe-
TUYIECKOTO M3JIydeHMsI KaK acIleKT MOJIEKYJISpHON
Ouonorvm.

Axkanemms MepgmumHckux Hayk CCCP, msma-
TenbcTBO »MenumHaa». JleHMHTrpanckoe oTmerte-
Hue. 1968 .)

DHeprus
Ecs=3.11 3B.

DHeprus yiIbTpadmoIeTOBOTO M3JIyUeHMs IIpU-
BOIOWUTCS B HEKOTOPEIX ydueOHmMKax mo d¢msuke.Ee
MOXHO TaKXe ¥ BBIYMCINTB. DHEPrus KaXIoro
dotona onpenersiercs ¢popmyson E = hv, rme h —
nocrosiiHag [aHka, paBHas 6,62606Xx10-34 [Ix ¢
, V. — YacToTa CBeTa.

YneTpadmosieToBoe m3aydeHue
J1vHa BOJIHBEI B HAHOMETpax

bovoxamn  — 400 am — 300 aM; KonmmmuectBo
sHeprum Ha ¢poron 3.10 — 4.13 3B
J)IviHa BOJIHBI B HAHOMETPax

Cpemnaumn  — 300 am — 200 HM;

Kommuectso sneprum Ha dpoton — 4.13 — 6.20

MeITUITHOM CBA3U COCTaBJIsAeT

3B
JlTMHa BOITHBI B HAHOMeTpax

Hampaum 200 am — 122 BvM; KonmuecTBo
sHeprumu Ha poron — 6.20 — 10.2 5B

Kak BugmM w3 Tabimmmpsl, yXe OIvoKHWMIA
yibpTpadmoseT HeceT 3Hepruio cpbiiie 3.1 3B un
CJIeoBaTesTbHO,CTIOCOOHYIO PaspyIINTh IeNTUIHYIO
CBS3b ¢ 2Hepruen cegsu 3,11 3B.

)11 IpuroToBIIeHMs Cyxux TpuboB, cyxod-
PYKTOB ¥ BBICYIIVIBAHMS JIeKaPCTBEHHBIX pacTeHMI
B ArpapHoM yHUBepcuTeTe OblIa paspaboTaHa u
CKOHCTpYMpOBaHa reivocynmika (puc. Nel.)

1 — xoJuTeKTOp;

2 — KaMmepa IS CYIIIKVE;

3 — TeMmHas(4epHas TKaHb);

4 — xacceTbl,a KOTOPBIX HAXOAUTCS

TeIUIOYIe P KMBaroIIee

BerecTso(D);

6 — mapHup;

7 — BcacbIBarolllee OTBEpPCTHeE;

8 — IMpKyJANVoHHAasA TPyOa;

9 — mIacTMHA C OTBEPCTUSAMY;
10 — xacceTa c IpOAyKTaMM [IJIs

CYILIK;
11 — u;
12 — mokpeITHE (CTEKITO, IIOIVATWIIEH U T.1.).

l'ermocymnmIbHOE  YCTPOVICTBO COHEPXKUT  CY-
IIWIBHYI0 KaMepy 2, K KOTOPOVI C BO3MOXKHOCTBIO
OBOPOTa BOKPYT ocell 6 coeAuHeH KojulekTop 1.
KomtekTop 1 ¢ BepxHem CTOpOHBI HaKpbIT TEMHOV
(depHOVI) TKaHBIO WJIM JKeCTBbIO, BBIKpAIlleHHOW B
uepHBI1 1BeT. Kowiekrop 1 cBepxy 3aKpbIT
CBETOIPOHMIIAEMBIM ITOKPHITVIEM (CTEKJIOM, ITOJIN3-
TWIEHOM U T.I.). B HwKkHen wactm korurektopa 1
pacIioyioXkeHoO BcachlBalolllee oreepcTue 7. Llup-
KyJIIOVOHHas TpyOa 8 coedyiHeHa ¢ CyIIVIBHOM
KaMmepon 2. B mMecTe mx coefyHeHus pasMellleHa
wriactnHa 9.BHyTpu koiwrektopa 1 pasmernaroTcd
KacceTrl 4 ¢ TeIUIoyAep KMBaOIIVM BellecTBOM 5,a
BHYTpU CyLIWIbHOV KaMepbl - KacceTbl 10 ¢ mpo-
IyKTOM, TofyIexammmm cyiike. CymnmwIbHas KaMepa
2 cuabxeHa mmToM 11, Wepe3 KOTOpPOro IIPOM3BO-
IWUTC 3arpy3Ka WM BhITpy3Ka KacceT. ITom HvokHMM
KOHIIOM KoJUIeKTopa 1 pasMemieH MexaHusM 12,
obecriedyBarOIUil IIOAbeM WIM OIIyCKaHWe JaH-
HOI'0 KOHIIa KOJJIeKTOpa.

Yepes mur 11 mpomsBoamTcs 3arpyska KacceT
10 c BbICyIIMBaeMbIM IIPOAYKTOM, IIOCIIe Yero Cy-
mnUIbkHass KaMepa 2 TepMeTWYHO 3aKpbIBaeTcs.
CKBO3b OCTeKJIeHeHHOe IIepeKpBITHe COJIHeUHOe
W3JIydeHve BO3IeVICTBYeT Ha ChIpbe M OCYIIeCTBIIsIeT
cymky. OOpa3soBaBliecss IIpM CyIIKe Iapbl Ire-
pexomar B LMPKyIAOuoHHyI0 TpyOy 8. Beumy
TOro,9TO KaMmepa 2 pasMellleHa BbIIIle HIDKHETO
KOHIIa KOJIJIEKTOPa,BO3HMKAeT BO3MOyIIHas TATa,
KOTOpas BBIHYXXHaeT BO3OyX (1 oOpa3oBaHHBIE 3a
CUeT CYIIKV Iapbl) IlepeMelIaTbcs BHYyTPU TPYOsI 8-
IIPOM3BOOMUTCS IIMPKY/ISLMS BO3Ayxa. YKa3aHHOM
HUPKYJIAINM CIIOCOOCTBYeT BO3AyX, HarpeBaeMBIV
BHYTpm Kojulekrtopa 1. B manHoM ycTporicTse cos-
HeuHOe M3JIydeHMe HarpeBaeT TeMHYIO TKaHb 3 W,
pasMellleHHOe B KacceTax 4, TeIUIOydep’KMBarolllee
BemectBo 5. Harperemr B KoivlekTope 1 BO3myx
IIlepeMeIriaeTcsi BBEPX-B CYIIWIbHYIO KaMmepy 2 U
CoIlpMKacasch C IIPOAYKTOM - CIIOCOOCTBYeT ero
HarpesaHuio 1 cyiike. OIHOBpeMeHHO, JBIDKeHle
HarpeToro B KOJUIeKTope 1 BO3myxa yiIydlllaeT
YCIIOBVISL €T0 IV PKYJIAIIVIA

Iloczie oxkoHuYaHWSI mpollecca CYIIKM, BBICY-
IIeHHBIV ITPOAYKT BMecTe ¢ KacceTamu 10 BeIrpy-
KaeTcs 13 KaMepsl 2 yepes mut 11.



Pric.Nel.

/4

NSNS ASNSIIENNN T,

B mpemioXeHHOV KOHCTPYKIUM OBUIVM BBICY-
meHsl 70 10 BUIOB CeIbCKOXO3SVICTBEHHOIO CHIPES,
B TOM umICIIe TpuObI «BellleHKa». [TpuBomyM pesyiib-
TaThl CYIIKM yKa3aHHOro rpmba. s HamIsmHOCTI
pe3ysIbTaThl VICCIIeI0BaHMI (M3MeHeHVsI MacChl Ipo-

IyKTa B IeJIOCYIIWIKE U eCTeCTBEHHOVI CyIIIKOV Ha
COJIHIIE B JTHEeBHOE BpeMsl) IIpVBeeHbl Ha rpadvKax
(prc. No2 mt puc. Ne3). KpacHbIM 11BeTOM (7TmHMS 1)
IIOKa3aHa CyIIKa I'puOOB B IeJIVIOCYIIVIBHOM YCT-
povicTBe,CHVMM (JIVHWSA 2) - €CTeCTBeHHOV CyIIIKO.

Pric.Ne2.
1 renHp cymkmu Macca(rp)
1000
0 — T )
10 12 14 16 18 20
Pric. No3.

2 [IeHb CyIIKU

300

200 *—
100 \-+ ——2

10 12 14 16 18 20




VIsMeHeHVIe Macchl BBICYIIVIBAEMOIO IIPOAYKTa
(Bemrenxm) B Teuenmm gHg ¢ 10.00 wacos mo 20.00
9acoB:

1 — w3MeHeHMe MacChl IIPOAyKTa B TeIVOCy-
IIVJIBHOM YCTPOVICTBE;

2 — M3MeHeHVe MacChl IPOIyKTa eCTeCTBEHHO
CYIIKOVI Ha OTKPBITOM BO3MyXe.

V3 mosy4eHHBIX QaHHBIX BUIHO, YTO I'PUOEI B
reJIVIOCYIIWIBHOM allllapaTe OO0 TOTOBHOCTW ObUIN
nosenieHbl 3a 10 yacoB,a Ha OTKPBITOM BO3[yxe 3a 34
gaca (1 cyrkm+10 wacos). OTMeTmM Taxke, UYTO
IpvOBL, BEICYIIIEHHBIE B T/C XpaHSATCA 3HaUUTEIFHO
Jyullle rpu0OB, BBICYIIIEHHBIX Ha COJIHIIE (CyIIIeHbIe

OIIpeJieIeHHYI0 CJIOXKHOCTB). Majlast Macca v IIOBBI-
IIIeHHasl CTOVIKOCTD CYIIEHBIX IprOOB 3HAYUTEIBHO
YIIPOIIAIOT MX XpaHeHMe. [To cBoent mmMraTebHOCTI
UM YCBOSIEMOCTM CYIIEHble TIPpuUObI IPEBOCXOMAT
conéHble M MapuHoBaHHBIe. [lo comepxaHmio Oest-
KOB CyII&éHble I'puOBI IPEBOCXOIST KOHCEPBU-PO-
BaHHBIE. YCTaHOBJIEHO, YTO B CYIIIEHBIX I'pmbax co-
nepxwnrest 10 30% Oerika — Oosibllle, 4eM B Msce U
poibe. VI3 Gerbix rpmbOB 1 IIOJOCMHOBUKOB OMOXM-
MukM Bergemwi 20 ammHOKwMciaoT. Ilo cBoen mm-
TaTeJIbHOM TIeHHOCTM OeJIOK, COpepXXalluiics B
OestoMm rpube, MIaMIVMHBOHE, ITOOEPE3OBUKE, TOXK-
IIeBUIKe U JIICMYKe, He YCTYyIaeT XVBOTHBIM OeJIKaM.

FpVI6BI TUTPOCKOIIMYHBI ¥ VX XpaHEHME COCTaBJIsIeT

KETEBAH APUYBAJI3E

TEOPETMUYECKOE MCCJIEJOBAHWME BJIMSIHUS @OTOHOB COJIHEYHOTI'O M3JTYUYEHMS HA
BEJIKOBBIE MOJIEKYJIbI TPMBOB B ITPOIIECCE CYIIIKM
Pesome

I'pmOel 00IamaloT BBICOKOV IMINEBOVI IIEHHOCTBIO ¥ IIOJIB3YIOTCS YCTOVYMBO BBICOKVMM CIIPOCOM Ha
pBIHKe B eBPOIEVICKMX ¥ [ApPYyIMX cTpaHax Mwupa. [JlaBHasi IIeHHOCTh WX 3aKiIfo4YaeTcss He TOJIBKO B
HNWUTaTeIBHOCTY, a B TOM, YTO OHM YJIYUIIAIOT BKyCOBBle KauecTBa APYTMX IIPOLAYKTOB, U, CIIOCOOCTBY:
BBIZIEJIEHVIO JKeJIy[JOYHOTO COKa, IIOBBIIIAIOT WX IIepeBapyBaeMOCTh, TaKXe CIOCOOHBI «OUMCTUTh»
opraHwsM,0rarofapsi comepyKalllericss B HMUX KjIeTdaTKe, KOTOpas SIBJIeTcs XOpoInmM copbeHToM. [hia
JIy4IIIero YCBOEHWs caMWuX IpuOOB peKOMEeHIyeTcs MX CYIIWTh Ha COJIHIle W MeJIKO WM3MeJIbYWUTh VUIN
TOTOBUTD 13 HIX IIOPOIIOK. DTO OOBSACHIETCS TeM,YTO TPV COJIHEYHOV CyIIIKe TPMOOB B OesIKax IIPOVICXOUT
noryiomenue Y ®-m3Iyuenns MeNTUIHON CBSA3bIO, IPUBOAIEN K eé oclabieHuio wim paspymeHmo. B
pesyibTaTe COJIHEYHOV CYIIKM OesIKy, comepkalmecs B rpmbax, a TakKe B KOMIUIEKCE C XWTUHOM,
MONIBEPrafoTCs paspylleHnIo (HapylleHre KoMdopmMarym 6eIka 1 pa3pblB HeOTUIHBIX cBA3e). [t ober-
UeHMsI CyIIKM I'prOOB U APYIVX ¢/ X IPOAYKTOB B ATpapHOM YHMBepcHuTeTe ObUla paspaboTaHa 11 yCIIeITHO
IIpOIIUIA MCITBITaHVIe TeJIMOCYIIVIIbHAs yCTaHOBKA.

JIureparypa:

=

www.nicelady.ru

www library.biophys.msu.ru/rubin/2041030.pdf

3. Aptroxos B. I'., HakBacuna M. A., Bamanos I'.A., bBamapuna O.B., I'ycunckas B. B., OJIMTOMEPHbBIE
BEJIKI:  MOAVYIELOMA  YO-HYBCTBUTEIIBHOCTM 11 3AKOHOMEPHOCTIMI ~ ©OTO-
XVIMMWYECKIMX ITPEBPAILIEHUV. V3marme: Pagyaronsas ovonors. Pagmosxorrorns.2001

4. Bmagymupos IO.A., Iloranenko A. Sl. @usMKo-xmMITdecKre OCHOBBI POTOOVMOIOIMYeCcKMX IIPOIIeCCOB.
M..: Bercr. mk., 1989. 200 c.

5. Bragmmupos 0. A. CBobomHble pammkasibl B HEPBUUYHBIX (POoTOOMOIOrMUecKnx nporeccax // buoir.
MeMOpassl. 1998. T. 15, pemr. 5. C. 517-529.

6. Ckypuxusn, V. M. Bce o nuiie ¢ Toukn 3peHus xummka. Crpas, msganue V. M. Ckypuxun, A. IL
Heuaes. M..: Beici. mik., 1991. 288 c.

7. Optimum operating conditions in drying foodstuffs with superheated steam .Elustondo D. M., Mu-
jumdar A. S., Urbicain M. J. Drying Technol. 2002. 20, Ne2. -P.381-402.

8. Toprenko M. B. 'pubbI Kak MCTOYHMK IMIIEBbIX Oerkos // Mukomnorus u dpuronarosnorus. J1: Hayka,
1983. - T.17. - Bem. 3. - C. 177-181.

9. Kaprosckum A. B.,, Murpodanos B. B., Pomanosckuir 10.M. POJIb BbICOKOAOBPOTHbBIX KOJIE-
BAHMIT AKTUMBHBIX KATAJIMTMYECKMX TPYIIII B ®YHKLIMOHVMPOBAHMI MOJIEKY-
JIAPHBIX HOKHUL,. ®usmueckunt dakyasTeT MockoBckoro ['ocymapcerseHHOro YHMUBepcuTeTa M. M.
B. JTomonocosa. Mocksa. ®usiueckuiz pakyssrer MI'Y. 2007 r - 62c.

10. Hetnad A. A, SIsopckniz b. M., Kypc dpmsuxm — 5-e uza. M.: ACADEMA, 2005. — C. 497 —500. 720 c.

11. ®usmueckuit sSHUMKIIONeAMYecKuit ciosaps. I71. pen. A. M. Ilpoxopos. Pex. xoin. 1. M. Ajtekcees, A. M.

bonu-bpyesuy, A. C. boposuk-Pomanos 1 nip. M.: Cos. DHumktonenys, 1984. — 544. -903 c.
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40%635-06306300680 J6IHBIB03ST0

Q©S300 X5BSM0dY
B3050 9BgBoEsdy
ol TORTRTQ ORYS

L5JoMM39WML 9gdEHMM9bgmHA9EH030L T9bgXT96E Ol
d0Bbyl-0b50b96M0b0L 3010630390B9 F3MGHI0M9dOOL
3699900 5 B500 ooFMol 4Hgd0

39655369 sfiergmeaddo dbmaeoml dolid-
&o00m 0600360wm3zs60 3300w gdgdo  AsBbmMiso-
s JXgJOOMIBIORIG0ZNWo  HIIbMEmMy0gdol
396300000900l 3Mmbom. 3 3gHomdo Jbmgeomls
§299396 g399bgdd0 Fgoggsws 9ergddHO™gbOEIGO-
30U 35G30L ¢9dbmeEmyomMo boliosmo s 89bgx-
d96@0L  36M0b303gd0. ULHMoxkds  Egdbmarmaom®mads
30MmaMmgLbds s sboeds 93mbmIogMMTs  @odmfj3g-
390835 odkdo®d 9egdHO™bIMRIHOZNwo LgddH™-
oL 25630000MH9d0L 3MM3glo s dmobobs dobo
239053 BoBbYL-99bBMToEgdsdo.  gargdGem-
9696039¢039wo LgdHm®ob Bbdgombomgdol 9393
A03BMdOL DMl ™Mb sbers FmIbTsmdEgdOL
db6M0sb 9gdBHMHMabgMaosHy GoM0g8gdoL m3EHodo-
Doool, Jobo bomobbobs s §ugdG®™IMTseoagdol
15009EMMBOL AIBOOL FMNbmgzbs. 3mIMbocrm®o
LydBH™MOOLs s LOIRs© TBsMEO 93mbmIoggdol
9096 99dBHH™gbgMa0sBy 3oBMHOowo Inmbmgbo-
@gdob 9BIIONO0 ©3FogmBowgds Fgbisdergdgero
39b©s> b Fgdgy, Mg dorfignwo ogbs gewgld-
96960393030 MP900L 3MIGM3050DsE0olL
©5 $9d6mEmyonMo  gsb30m5M900L LobJOHmbobe-
309. LimMg 59 m6o dodsOmvargdol 0b@gamomg-
oM 2563000009058 MM gdgb  doBbgL-0bg0by-
6obab [1, 15].

d019b9o350 080bs, MMI dBoBbYL-0b655069M0bY0s
3939  9005Mmgds  Bsdmyoerodgds  dmbs,
LMo bswy3mbol 90-s60 fengdosb dobo sg@vy-
3QMds  YMZJWOPOMMI© 0BMHYds, 29bL53MY-
0000 0bYMO 3930BHOWFHJZOPO MROL 0bMZo30M
00BbgL-30m (399030, OMYMOOEsS  gEgJBHOMgbg-
2393039. 506036 0osb 990dgds 4939009l ©oL3-
365, 8 9egdHOmbyHIH03s80 sOLIdYO G-
Brmyom®mo,  bom®AsBoBsEoMm-005MmM39wMmdomo
©5 93mbmdozmo 3MmEgbgdo dgodwgds 499MH™MO-
96bgb d0Bbgl-0b50690M0ba0l 3bgdol J3gd s 0
M0l BMMIoMmgds dmbgl bgdmem dmyzsbowro
3606303900l Loggmdz9wbyY.

090Lsm30L, MM LodsMmM39gw ML gegdEHMMgby®-
39G030L 99bgx896G0 35LMbMdIPIL doBBYL-0b70bg-
60630l 3mmbmgzgbgdl s30¢gge0s 9900980 S3Mm3s-
6g00b yoafiy30de:

* LoJoOMZIWL  gErgdHOMYbIORIHOIT0  3MB3I)-
696¢ M@0 496M9dmL 899abos;

* O30 93mbMmTozMMo s dOBOYL-3OHM(3gLYdOL
9mYEo6gdy;

* 3696383560900l BMJb30MmboMgdol 93mbmdo-
3160 9839dBH0bMdOL  BeMs FoMdmgdol  sbo-
boMxgdoL 9993060 9000;

* 99dBHHM9bgHao0L GHMH0xRJOOL ©osbErmgds dm-
0bmgbo-0ofirrgdom  aoblobwgzmme  3mb36H9b-
A Bobosb;

e 9mdLsbwOadoL bo®olbol BeMs;

® 5OLYOMEEOL  2obsbargdols s sbowo  gbgtam-
98393GIO0  LoddEs3zMggdol  Jgboddbgws  0b-
393030900l BmbBo3s.

dbmgmomdo sOLYRdIWwo  GHgbgbgogdol dgLs-
0590b5, LogdoMmM39w ML gugdBHM™byMygEozol dg-
Bgx996BHTo  LodsbMm  3M063039d0Ls o 3mbB3-
96300l LLbYMAS®  IMAOL  JEHI3MOMmO30 M-
3mMOIoMds ©s0fgm ©EsdM30©IOMdOL IM3M39-
ool dgdymd forgddo. dobo b0dbMEgds ogm
M0l BHMBLRMOIoMYdS, 39MHEH0ZOYMS©O  0b-
3930060530 dmbm3mmwo0sb guwgd@Hmgbgho-
ob d5BMOL LM QobLlboEIMdsTEY. BMYmOE 3bm-
0005, 3Mmb3MMm96300L M35¢LHBOHOLOWD o0mad-
©0bsMg, 9gd@GHOHMgbgmaool BsBsODBY sOGLYIMdL 4
53653960 oM 30l dmogeo [2].

50558500 LodoMZ39w ML 9egdGHO™MabatagEHo3edo
dmg0dgogdl dobmgol dgbsdg dmgero, MMIgEos
237olb3MdL 30637 gbEosl Lsdomydm BsBsMBY.
dmIbToGdgdl MBEgds 9AWGZOm M9Z4Q SFMOM-
Pomb dmdfmgdwgdo, Gog FoMdmdmdl 3mb3megb-
305 99dBHMmMabgm00L FoMdmgdsls s LsdooMdm
9dofimgdsdo. fo@Imgdergdo ©gdgb m®abemog 3mb-
&M5JGH90L 99 BHMHM9bgHhao0L dofimgds®y.

LodoMM39Mb 9egd@OMmIbyMAYEH030L sOmMZol
J9Lodg 0mEgbHg 2oaligErs 49630MHMdGdMO 0ym
odom, ®mI dgmeg dmEgwom JsOM30L 306dgdT0
9@IHO™IBIORIH0INWO  ©oMOL  FgBacdsdy
"SMHYMB00 Po3egbol sbgbs gargdBMmmgbgMaool
LoggolvymOl  53MMYOOL  odso  Toh3z9bgdguo o
LobLEYdsdo gegdBHOMbyMmEO0L oo IBs3sMY9-
00. sMad0, LG Jgd@MHMIbYHPO00L HoMmDmgdols



@5 3dLobMgmdol gggums 9Ged3bY GoMongdo Bod-
LOMIBMWO 0YM, YM3gWOo SMPSEIbES FqLodsdobo
0139305 BoM0BR0m Fom35¢0obf0bgdMo bty gdol
©3M53065bL9dMBL. Yym3z9wficron®mo 0BMmEIdM-
5 LodoMmzgarml  9emadEH®mgbgMyool Lsdomdm
05BMOL (“byld”-0b) LaB®bLBgHM sbasMHOdgdol do-
05O ©035¢056g0s. 2006 Herol  dmermbomzgol
“bgbd”-0b  oToMm  K9IMOO  35¢056gds  Fgoco-
29605 890 Igb. WML, bowm mego goskbs 927
db. oMol ©s3500bgds FoMdmgdols s bbgo
dLobmeg MmGYebobs309d0L Jods®o [13]. badoomvy-

dm 05BsM0o gegdBHOHMgbgyMyool 3Yyoz9wgdolagsb
390mbryen gmes LoblMYdL MbBsfowmgds 3gbgMo-
3OO0l Mmd0gdBHIoL, Fo3gdols s OL3YERYIMHODs-
300L 0EgbB0sbEHIOL. bdoMs dsHsMBY Fgdmlvy-
wo 0sbbgdo  bofforgdms LwBogdGGo dog-
3mdom, Moz 3obsfowgdol bsdsMmosbo dgdsbob-
dolb  9Jdboli 5300 gdWMdsDY  T0Y30000MJBS.
gbMoe Nel-o dg@oboqros “bgld”-ob dogh  yo-
BEOWo s SIMEOYRdMWo  Mbbgdol  Tshgzgbgod-
@g%0. fengdol dobgzom ol Bsms sbsbogl 0d-
©MHM0bEIE LogSE>EIM FEAMTMIMBS.

“BgLd”-0b J0gH 3EIBEOMO S SFMOGdMEO MBbgdOL sB39bgdEgdo 2000-2006 §.G

gbMoo Nel
2000 2001 2002 2003 2004 2005 2006

LgLd-0l B0gM R5IbOEO MsbbgdoL

dsBg9bgdangd0 2000-2006 §f. 30% 26% 56% 48% 41% 56% 42%
(3o9bs sMoibzol %)

LgLd-0b B0gH STIMMYIYO MobbydOL

80%33606@360 2000-2006 66 220/0 340/0 850/0 600/0 440/0 480/0 360/0
(3o9bs sMoibzol %)

“bgbd”-0b gmbdizomboMgdols 3gMomedo (2000-  bs 89930M©s.  BHYJbozMMo  ©BsIMYIOO  o-

2006 ©9.), 9w9d@®mgbgMaool Fomdmgds Lods®ron-
39030 5MmvY 250DIMEY, 5M5dg dgdzoMs (ob.
gbMoeo Ne2). 033m6HEGHOL  fowo  Lsgy@dbmdws
2300DoMo, bogwm gdudmMEob fowro 3609369 mg-

©533990L Jugawdo Bm®Bom YIBOEL sM9dsdg-
0MEY. IH(3900L 96 sMmOoEbsmdol dobgbom, -
Bofoergdols Jugendo 0356290Mm©s  gegd@GmMm9bg-
2400L 25% [3].

bsgdo®mggenml gemgd@®mgbgaool dsgrsblio 2000-2006 (9ewb.33¢).Lo)

gbMoo Ne2
2000 2001 2002 2003 2004 2005 2006

Po6dngds Leam Lgld Q3™
doqs 39b9G530 7,217 6,738 7,120 7,008 6,705 6,880 7,420 4,735 2,685
0030m6M@0 600 790 728 1,066 1,278 1,399 777 717 60
X500 7,817 7,528 7,848 8,074 7,983 8,279 8,197 5,452 2,745
0mbds6r90s
9oqs Imbdoegds 6,764 6,150 6,369 6,691 7,404 7,843 7,882 5,263 2,619
9Jb3mOG0 205 527 245 232 71 122 83 34 49
X500 6,969 6,677 6,614 6,923 7475 7,965 7,965 5,297 2,668

05653503900 % 10.85 11.30 15.73 14.26 6.38 3.80 2.83 2.85 2.80

Lodom¥dm B3HBOOL Logddosbmdolbs s LEBHMYI-
&96580 59930 gd9wo oym 8b60d3bgermgsbo 33wo-
90900l AsbBbmOEogmgds.  bbgs  dgdombggzedo,
“bgbd”-0, I3 OLYEIE 9MOIMBEHOHMEOMmYDS-
©O0 35900 3Jmbs agMmgzowo, 396 89dwgds
dobo  M30M3zgegbo  gubdiool  Jglermengdsl —
05Ol 99939mdom 8MmdM30 F)eso LablMgdol
000mg3930L  dmbo@m®mobals, 3MmbGHMMEML ©s oo-
65056 a5bsfongdols.

d949boro 300509006  gsdmdobstyg, 2006
fosb bogs®mggwml gwoddO™gbyOyaHhozs 3o-
53005 FsMm30L  Igbsdy Imgeby. LsdoMydMm
05BMOL BsBobY F90gdbs gargd@Mmgbgdag@ozol 3m-

d9OE0Mo  Mm39MsGmemo (gbgm), dmddggdsdo dg-
3005 “gangdBHMmgbgdaool  (LoddgegMol) d5BOOL
§gbgdo”.

“ab3m”, adSEsBLYBOL BOHMB3gymeaol dob-
Bom, 4omdL s Yool LodswsbLm gargd@m-
9696305b, 5309039 Lot HgMH3M LOIISZML. SO
LadsBOM Fgbgdol dobgwgzom [4, 20] “guzm”-b gmbd-
30MboG9d0L sfygool oMo gErIMa, 96gMymligd-
AMOHoL oEg6BosEYd0, 3350080300 Lofo®dmy-
00 (909565Fogdgwo 3033560900, GMIgmoms faro-
w0 Qobsfowgds sofigglb 120 000 000 333.bLon-b, Imd-
bdoMgdegd0 MHMIgms §ero®o Bmbda®gds s0hosL
7000000 333).Lo-b) °5xgMmMIgd96 Bm3wrg3sw0s6 (1



39) ©° 30391350006 3063060 3BEMSJBHIOL
9 IIHO™IBIORO00L YoEs-3590@3obY, 3NBAHGIHY-
00 gmMIEYds dmIbIsMGOEGOLS s FFoMTMYdIOL
FmO0b, beeom BodsEsblm LoddEsgMol dgbyoasby

bgdg3eramgds  3mMIYds  3MmIIOEOVE  Mm3gMo-
GHOOMD.

0©b0odb Mol gomzswobfjobgdom  gwrgd@Hem-
9696a00L  (LOTIEEZMOL) FoFMMBdOL Uggdol gdbgde
99900930 baby (ob. bob. Nel1).
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PROBLEMS OF FORMATION OF MANAGEMENT OF POWER INDUSTRY OF GEORGIA, BASED ON
PRINCIPLES OF BUSINESS-ENGINEERING AND WAYS OF THEIR DECISION

summary

The review of the history of Georgian electric power industry reformation and development of its
functioning from the 90’s of the last century up to date is considered in this work. The global experience of
electric power industry management on the competitive market is analyzed. On the basis of analysis of
current state of Georgian electric power industry, annual balance of electric energy and other statistical
information both beneficial and negative impacts of the 3rd control (management) model are estimated from
the viewpoint of competitiveness currently existing in this field. By taking into account current peculiarities
of state electric power industry, as well as global experience, including “the third package” directions of the
European Union and European parliament the preconditions of field management switch to the competitive
model are established, as well as problems, with the purposes of determination of the ways of their solution,
according to the world-known methodologies are studied structural indices characteristic for liberalization
of Georgian electric power industry: market share, Herfindahl-Hirschman index, index of remaining
proposal and regulation force. On the basis of carried out investigations are established factors impeding the
switch to competitive model, including tendencies of direct consumers’ quantity reduction, aggravating of
direct offers” index and parameters of electricity market concentration. Ways of mentioned problems solving
in the mid-term perspective are shown in this work and basic proposals on the obligatory preventive
measures to be carried out in the future are established in the form of conclusions.
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USING ECOLOGICALLY EFFICIENT ENERGY TECHNOLOGIES FOR SUSTAINABLE
DEVELOPMENT OF GEORGIA’S ENERGY SECTOR

Summary

Strategy of sustainable development and energy efficiency results in a reduction of negative impact on
the environment and development of balanced fuel-energy sector that is based on resource saving approach.
Renewable energy resources are the main component of sustainable energy and ecological security. The
works assessed Georgian renewable energy resource potential. It confirms that domestic energy resources
are underutilized. Strategic direction of fuel-energy sector should be increasing its independence, which can
be done through maximum utilization of domestic energy resources and their rational consumption.

Scale of renewable energy resources that can be made part of Georgia’s fuel energy sector and resulting
annual fuel savings are assessed at 2,5-2,7 million tones of conditional fuel. Directions for sustainable
development of Georgia’s energy sector are defined.
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INFORMATIONAL SACURITY OF WIRELESS NETWORKS AND THEIR ANALYSIS
Summary

Wireless networks, the related security issues and their analysis are provided in the present paper. The
most widely spread threats, related to the application of wireless networks are presented in the form of
drawing. Each of them is characterized with its properties and several recommendations are provided for
the purpose of security.
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Summary

Tourism Industry is the most important industry using telecomminications technologies. It referres to
the highest level of communications in business environment. There are three aspets of core importance in
relation to tourist information. The first is Availability - booking at any time. Changes in dates, schedules,
reservetion should not affect the information. The second - Access to the information, as the it should be
searched by the customers from any part of the world. The third important aspect is that the tourist product
searched by customers is a unit of complex productformed by several components ( transport,
accommodation, entertainment). Every component uses its own information for customer coordination and

satisfaction .
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FROM INFORMATION OCCASION TO INFORMATION REPORT

Summary

The main index of mass information success is public attention.

Active information gives them

popularity. The press services need interesting news from public, cultural and political life.
The content of materials are “main” for rating, journalist’s main goal is to illuminate valuable news.
The news journalist gives main importance of occasion appearance. An occasion may be natural, also
may be created or invented. We can use any potential for information occasion any person, in any sphere.
That’s why we call information occasion an “occasion” because, it will created with comprehensible
model, also must be created with several famous model.

The news making model is:

Fist of all - making-stories, to create usual stories for potential lecture-hall.

Second -
“making sense”.

to interpret mass information to estimate “news makers”,

also install new valuables -
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