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Main Results

&

B. E. Paton,
President of the Academy
In 2006, institutions of the National Academy of
Sciences of Ukraine (NAS) carried out extensive tun-

damental and applied research in top-priority fields
of science and technology.

New results were obtained in many advanced
areas of mathematics, information science, mechan-
ics, physics, astronomy and radio astronomy, Earth
sciences, materials science, physical and technical
studies of energy, nuclear and radiation technolo-
gies, in the area of chemistry and biology. Institutions
of socio-humanitarian research studied issues of
improving the efficiency of restructuring the economy,
its integration to the international economic process-
es, overcoming demographic crisis, forming civil soci-
ety, and national and cultural revival of the country.
Last year, Academy scholars published over 800 aca-
demic books, including 561 monographic writings. lts
researchers published over 24 thousand papers, 4.5
thousand of those being published in leading foreign
journals. A large number of textbooks, reference and
popular science publications were prepared for edu-
cational establishments — almost 400 books in total.

Of great significance for ensuring high scholarly
level of research were target NAS programs, which
were formed on competitive principles. At present the
Academy is implementing 30 programs that cover
both advanced areas of fundamental research and
important applied studies that are of high relevance
for Ukraine. It should be emphasized that their num-
ber rose each year due to integrated programs
where research is done at the interfaces between sev-
eral study areas. It was on these principles that 5 new
integrated programs of applied nature were started.
They addressed energy efficiency and energy provi-
sion, the creation of domestic super powerful com-
puting machines, study of mementoes of historical
and cultural heritage and their re-introduction to the
spiritual life of modern Ukrainian society. The total
number of integrated programs amounted to 17, with
almost 50% more money than in 2005 being allocat-
ed to finance them.

Last year, the majority of the programs were to be
completed, so NAS Presidium reviewed their results
and determined prospects of further research in
respective areas. One should point out that the imple-
mentation of those programs brought about truly sig-
nificant achievements that contributed to the progress
in priority trends of science and technology, the solu-
tion of important tasks in national economy. This con-
cerns, first and foremost, such integrated programs as
‘Service life and safety of structures, facilities and
machines’, ‘Nanostructure systems, nanomaterials,

nanotechnologies’, ‘Research into sensor systems and
technologies’, ‘Novel medico-biological problems
and human environment’, ‘Socio-economic and
humanitarian factors of the innovative development
of Ukraine’.

A high priority in the NAS activities was given to
dealing with strategic challenges of R&D and innova-
tive progress of the nation. Academy specialists took
an active part in analyzing the situation in the R&D
sphere and the activities towards innovative develop-
ment of Ukraine; the results were considered by the
Council for National Security and Defense (CNSD) of
Ukraine. The respective CNSD decision provides for a
broad range of measures for improving the efficiency
of management in R&D and innovative activities,
ensuring the growth of the national economy and
competitiveness of Ukrainian products due to innova-
tions. Of great importance is the fact that the Decree
of the President of Ukraine, that puts into effect this
CNSD decision, sets as a priority task the all-round
support to fundamental research aiming at the inno-
vative development of Ukraine.

Maijor issues of the progress in science and R&D
sphere were discussed at a joint meeting of NAS
Presidium and Verkhovna Rada Committee on
Science and Education, held on November 1, 2006.
NAS Sections and Departments take an active part in
this work. In particular, predictive studies of R&D and
innovative progress are done, analytical reports and
research information materials are prepared for state
power bodies and respective Verkhovna Rada com-
mittees. Those cover highly relevant issues of eco-
nomic, socio-political, social, R&D, innovative, cultur-
al progress.

Much attention is given to establishing efficient
co-operation with specialized ministries and major
state-owned companies in order to determine priori-
ties in technological renovation of domestic industry
and with a view to joint implementation of such tasks.
A visiting session of NAS Presidium was held at
O.K.Antonov Aviation R&D Corporation, which result-
ed in signing a general agreement on collaboration.
The purpose of this agreement is R&D backup for
ensuring high competitiveness of Ukrainian aircraft. In
the framework of co-operation with the National
Space Agency of Ukraine and under the National
space program for 2003-2007, joint research was
done to develop polymer materials resistant to
bio-corrosion in space. One should also stress that in
the year under review the National Academy of
Sciences ordered and implemented 9 state target
programs addressing major challenges in microelec-
tronics, nuclear power, food industry, reliability and
safe exploitation of structures, facilities and engineer-
ing service networks, the development of global satel-
lite navigation systems.

Last year, the total number of works performed
under commercial agreements increased by 15%,
these were aimed at improving the engineering and
technological level of domestic production. In partic-
ular, devices for remote sensing of liquid level in deep
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narrow water and oil wells found application at 15
plants in various industries. ‘Zaporizky Aluminium
Plant” joint-stock company commercialized a system
for burning shaft-furnace limestone, which saves
about 680 thousand cubic meters of natural gas per
year. Academy specialists produced substances that
selectively bind and extract the most dangerous ele-
ments of spent nuclear fuel with the efficiency 2-3
orders-of-magnitude higher than available industrial
extractors.  Automotive transport enterprises
employed a technology of tribotechnical recondition-
ing of diesel and gasoline engines, which significantly
increases their power, reduces fuel and lubricant con-
sumption and improves environment safety.
Developed and commercialized were technologies
for producing novel medical preparations, vitamins,
alongside with methods for disease diagnostics, pre-
vention and treatment; obtained were intensive tech-
nologies of growing crops, methods and means of
pest control; elaborated were measures for protec-
tion, reproduction and rational use of Ukrainian flora
and fauna.

Extensive innovative work of Academy scientists
resulted in submitting 626 applications for patents
and obtaining 602 patents for inventions and utility
models. In the reporting year, NAS institutions con-
cluded 64 license agreements and contracts both in
Ukraine and abroad. Significant results were
achieved in implementing R&D (innovative) projects
selected through competition.

Important steps were also taken towards more
intensive innovation activities in the regions. Regional
science centers operating under NAS and the
Ministry of Education and Science (MES) worked out
and sent to local authorities scientifically substantiat-
ed proposals adapted to local conditions on ways
and specific measures to build up in each region an
innovation infrastructure that would combine the
available research potential, production capacities of
its enterprises and administrative capabilities of its
power bodies. A joint resolution of NAS and MES
approved a renewed model statute of a regional sci-
ence center. According to it, the centers are to organ-
ize work on forming data banks of high-efficiency
R&D results and innovations that are of importance
for the regions, for preparing and substantiating proj-
ects and business plans to attract investments for
innovative activities, ensuring intellectual property
protection. A new version of the agreement between
NAS and Kyiv City State Administration, signed in
2006, opens up new opportunities for their fruitful
co-operation.

Promoting collaboration with education sphere
was a top priority in NAS work. Results and future
areas of integration were discussed on November
22, 2006 by a joint session of MES Board and NAS
Presidium. Its resolution, adopted after the discussion,
identified co-operation areas, approved measures to
develop collaboration, set up a joint NAS and MES
Commission on integrating research and education.
No doubt, such integration facilitates the involvement
of young people to research activities, promotes the
level of education and science in Ukraine, the solution
of urgent problems in its economy and state develop-
ment, the parallel incorporation of Academy and uni-
versity scholars to the international academic commu-
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nity.

Academy’s international ties were extending, as
well as participation of Ukrainian scholars in interna-
tional research programs, especially European ones.
Their collaboration with foreign colleagues under
numerous UNESCO research programs was going
on. Active inter-academy contacts were continued in
the framework of the International Association of the
Academies of Sciences, primarily, in shared use of
unique research facilities, establishing and furthering
ties with international organizations — UNESCO,
World  Intellectual ~ Property  Organization,
International Science Council, in particular. Deeper
became the collaboration with the academies of arts
and sciences of Poland, the Czech Republic, Slovakia
and the European Organization for Nuclear
Research.

Developed further was the practice of holding
joint competitions with foreign research organizations
with on par financing. E.g., competitions of integrated
projects were started jointly with the Siberian Branch
of the Russian Academy of Sciences (RAS). According
to the collaboration agreement between NAS and
Russian Humanitarian Academic Foundation (RHAF),
projects selected through competition were imple-
mented and a second competition of research proj-
ects was organized. Fruitful collaboration with
Ukrainian Center of Science and Technologies was
carried on. Thus, according to the results of two com-
petitions held under the program ‘Target research
and the development of initiatives’, 17 projects were
realized, with nearly 30 NAS institutions participating.

The Academy worked persistently at perfecting its
activities, implementing the proposals of the
Commission on further improving NAS efficiency, in
particular, in such spheres as improving its research
management, achieving a better perception of sci-
ence in the society, dealing with social issues. State
certification of Academy research institutions was
held, which was to estimate the efficiency of their
work, the compliance of the results obtained with
nation’s R&D priorities and tasks of R&D progress,
alongside with their need for the support from the
state.

NAS gave permanent attention to a most impor-
tant issue — improving the quality of its personnel,
involving young people to research activities. NAS
Presidium, in collaboration with the Commission on
work with young researchers, held competitions of
young scholars for state prizes, grants and scholar-
ships. Young researchers won 11 annual prizes of the
President of Ukraine for young scholars and 2 prizes
of the Cabinet of Ministers of Ukraine for special
achievements of youth in the development of Ukraine,
obtained 29 grants of the President of Ukraine to sup-
port the research done by young scholars and 9
grants of the President of Ukraine for gifted young
people. In the year under review, 96 research proj-
ects, supported with NAS grants, were completed
quite successfully. For three years running, NAS insti-
tutions and departments have been selecting the best
young scholars to present their research results at
NAS Presidium meetings.

Measures to stimulate young researchers bore
fruit. Last year, as compared to 2005, the number of
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young researchers and the number of candidates of
sciences under 35 rose by 6.7 and 8.3 % respective-
ly. It should also be emphasized that in the recent
years positive changes have been noticed in the per-
sonnel structure and quality of research institutions.
The number of research personnel is on the rise, as
well as the number of doctors and candidates of sci-
ences. Now NAS employs 16813 researchers (42.7%
of the total number of its workers), with 2493 doctors
of science and 7996 candidates of science being
among them.

Persistent efforts towards providing financial and
logistical support to research were continued. The
Law of Ukraine ‘On the State Budget of Ukraine for
2006’ provided total target expenditures for NAS at
UAH 1,196.8m, which is 23.4% more than in 2005.
The budget finance target was met in full. That
enabled us to increase in 2006 salaries of Academy’s
workers by 21.4%, as compared to the rise in the min-
imum wages, to carry on the implementation of inte-
grated research programs and projects started earli-
er under joint competitions and to continue the import
of unique science equipment. In addition to the
state-budget allocations in 2006, budget-financed
institutions and organizations of the Academy earned
on their own UAH 322.5m (the special fund of the
budget), which amounted to 21.2% of the total rev-
enues.

The rise in the state-budget expenditures permit-
ted a significant improvement in scientific research
maintenance in 2006. In total, NAS institutions spent
UAH 186.839m for purchasing instruments, equip-
ment and materials, with UAH 55.0m of that money
being earned by themselves and the total Academy’s
spending for that purpose increasing by 11.5%
against the respective figures of 2005. The amount of
money used for centralized import of research equip-
ment also rose. The Academy imported 26 novel
devices at a cost of UAH 50m. Now they are being
commissioned, forming the basis for new centers of
shared use of equipment. It should be mentioned that
31 such centers already function, having been set up
on the basis of expensive imported facilities pur-
chased by the Academy in 2004-2005.

Last year, NAS did not spare efforts for fulfilling
one of its major statute tasks — that of better funda-
mental-research coordination in science institutions
and organizations. In pursuance of article 41 of the
Law of Ukraine ‘On the State Budget of Ukraine for
2007’, the Academy did an expert assessment of the
fundamental research subjects to be financed from
the general fund of the 2007 State budget of Ukraine.
The NAS Expert board received 3527 applications
from 10 major administrators of budget finance,
including 1646 applications for research performed
by NAS institutions. In a short time the Academy did a
large amount of work on organizing and performing
the expert assessment. Necessary methodological
documents were produced, registration and prelimi-
nary assessment of the submitted projects — done, the
analysis of those by qualified experts — organized.
The principal assessment work was centered in NAS
Departments, where sections of the Expert board
were set up. At the same time, NAS academic coun-
cils and committees were broadly involved. Over 200
leading university academics, representatives of

state-financed specialized academies and respective
ministries participated in the work. Such an approach
ensured objectivity and transparency in the analysis
of research subjects. In general, the expert assess-
ment demonstrated a high scholarly level of funda-
mental research done by institutions subordinated to
different agencies.

The results of the fundamental-research assess-
ment are to become a significant factor in identifying
the list of priority areas and major challenges in fun-
damental research, the so-called ‘coordination
plans’, being prepared by the National Academy of
Sciences of Ukraine in pursuance of the Presidential
Decree ‘On the resolution of the Council for National
Security and Defense of April 6, 2006’. The results of
the work to be done, after their generalization and
analysis, will be discussed at a meeting of the
Inter-Agency Board on Fundamental Research
Coordination. One should stress that NAS initiated
changes to the Board statutes, with a view to extend-
ing its authority and tasks.

Summing up the NAS activities in 2006, one can
say with confidence that its institutions and creative
teams worked fruitfully, they achieved significant
research results and will not spare efforts for further
progress of science in Ukraine, scientific backup to
technological, socio-economic, and cultural renewal
of the nation.
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Activities of NAS General Meeting and Presidium.
Furthering of International Ties

A. P. Shpak,

First Vice-President — Chief
Scientific Secretary of the
Academy

In the year under review, the activities of NAS
General Meeting and Presidium were focused on
promoting cutting-edge research, backup to dealing
with major national challenges, on improving the effi-
ciency of Academy’s activities, integrating NAS schol-
ars to the international scientific community.

The annual session of NAS General Meeting, held
in May, 2006 and attended by the President of
Ukraine, Verkhovna Rada Speaker and the
Prime-Minister of Ukraine, as well as heads of min-
istries and agencies, Academy scholars, representa-
tives of mass media, NGOs, guests from abroad,
summarized the Academy’s activities in 2005 and
determined the prospects of its future development.
The annual report, the address of the President of
Ukraine to those present at the session, presentations
of General Meeting participants emphasized that
NAS scientists obtained significant results in many
advanced research areas in natural, technical sci-
ences and socio-humanitarian studies. Still, attention
was called to the necessity of promoting science
progress in Ukraine, forming national priorities in
research, strengthening innovative activities.

An important event at the session of General
Meeting  was awarding NAS  academician
V.V.Skopenko, President of the National T.Shev-
chenko University, with V.I.Vernadsky Gold Medal for
his outstanding contribution to coordination chemistry
and RAS academician NAS foreign mem-
ber, for his prominent achievements in polymer
physics and chemistry. Polish Foundation for
Materials Science Development awarded NAS aca-
demician B.E.Paton with Prof. Jan Czochralsky Gold
Medal for his research activities and achievements in
materials science.

The General Meeting session elected new NAS
academicians and corresponding members, a NAS
Vice-President — the head of the Section of Social and
Humanitarian Studies (NAS academician V.M. Litvin)
and approved the academician-secretary of NAS
Mathematics Department (NAS  academician
A.M.Samoylenko).

At its May session, NAS General Meeting also
approved proposals of the Commission on further
improving the efficiency of NAS activities. In accor-
dance with those proposals, Academy Presidium has
already adopted a number of resolutions towards
improving research management, achieving a better
perception of science in the society, solving social
problems; jointly with the Board of the Ministry of
Education, it adopted resolutions towards deeper
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integration of research and education.

The session of NAS General Meeting, held in the
April of 2006 to commemorate the 20th anniversary
of Chornobyl disaster, was attended by people’s
deputies of Ukraine, scientists and guests from
Belarus and Russia, representatives of ministries and
agencies, scientific community and mass media. NAS
academician B.Paton presented Academy scientists
who took part in clearing the impacts of the
Chornobyl catastrophe with honorary NAS decora-
tions. Those present listened to the report ‘Chornobyl
Lessons. From the Past into a Future” and were shown
a documentary ‘A Mistake for Millennia” about NAS
participation in liquidating the impacts of the disaster
at Chornobyl NPP. In discussing the report and film,
an emphasis was made on an important contribution
made by Academy researchers to overcoming the
impact of this major disaster. The session also stressed
that due to the efforts of NAS specialists, catastroph-
ic effects were significantly alleviated.

As in the previous years, NAS Presidium gave
much attention to the scientific backup to dealing with
major national challenges, primarily those of R&D
and innovation progress. In the March of 2006, the
President of Ukraine, at a meeting with Academy
authorities, scientists and directors of leading industri-
al enterprises in Kharkiv, discussed the present status
and development prospects of domestic science,
commercialization of advanced research results and
technologies. A joint meeting of NAS Presidium and
Verkhovna Rada Committee on science and educa-
tion in November made a comprehensive analysis of
current R&D progress in Ukraine and of its legislative
provision.

A visiting meeting of NAS Presidium, held last
September at O.K.Antonov R&D Concern, aimed at a
more active creative collaboration of the Academy
and the R&D concern, with a view to ensuring high
competitiveness of Ukrainian next-generation aircratft.

The assessment of the current status and develop-
ment prospects of advanced research areas and of
solving some highly relevant science problems played
an important role in the activities of NAS Presidium in
2006. In particular, scientific presentations were
made on fundamental problems of non-linear
dynamics, novel methods and off-the-shelf means for
personalizing computer, telecommunications and
other sophisticated engineering systems, the status
and prospects of Ukrainian research into coherent
quantum optics, plasma physics and controlled ther-
monuclear fusion, compilation of the National Atlas
of Ukraine, on-line oceanography and new technolo-
gies of studying the World Ocean, of scintillation crys-
tals and detectors for digital radiography and tomog-
raphy, high-strength and heat-resistant titanium
alloys, advanced cryobiology achievements for agri-
cultural needs, academic aspects of constructing a
new system of inter-state competitive relations,
Constitution’s role and significance in state- and
law-formation in Ukraine etc.

NAS Presidium also discussed the results of imple-
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menting target integrated research programs that
were to be completed last year and determined
prospects of further scientific research in respective
areas.

On the instructions of NAS Presidium, a special
Expert panel carried out expert assessment of the
subjects of fundamental studies done at Ukrainian
institutions.

Great significance was attached to discussing
research and research-organizing activities of
Academy institutions. In 2006, 13 institutions reported
on those issues at Presidium meetings; the results of
Academy institutions certification were affirmed.

Last year, NAS Presidium gave much attention to
publishing activities. A book series “Presidents of the
Academy of Sciences of Ukraine” was started; the
participation of the NAS Institute of Encyclopedic
Studies in publishing a 35-volume works by P.Kulish
was considered; a decision concerning the prepara-
tion and publication of Ukrainian Universal and
|.Franko encyclopedias, as well as a new academic
“History of the Ukrainian Literature” was made; tar-
gets were approved for the Academy publishers to
issue academic books under government orders.

In the period under review, a special emphasis
was placed on supporting and promoting studies of
young scientists. In particular, in 2006 Academy
Presidium discussed the results of implementing
research projects by young scholars financed by NAS
grants and the organization of yet another competi-
tion, awarded NAS prizes for young scholars and stu-
dents for the best studies and provided addressed
financial support to young scholars who made aco-
demic presentations at NAS Presidium meetings.

NAS Presidium Bureau dealt with important issues
of allocating target finance to maintain basic assets in
a proper condition, providing priority research areas
with state-of-the-art instruments and devices, securing
land plots for NAS institutions, attracting investors for
cooperative construction and renovation of buildings;
issues of energy consumption and payments for the
utility services consumed, leasing policy, use of hos-
tels, acquiring and allotting apartments to provide
Academy workers, young specialists in particular,
with job-related accommodations etc.

In total, NAS Presidium and its Bureau held 32
meetings, adopted 364 resolutions and issued 807
orders.

In the reporting period, NAS Presidium did not
spare efforts for promoting international collabora-
tion in science, further integration of Academy schol-
ars to the international academic community. It con-
tinued the implementation of long-term agreements
and programs of research co-operation with numer-
ous foreign Academies, foreign and international
organizations, the work under joint research pro-
grams, studies financed by international grants and
scholarships, participation in activities under the aegis
of IAAS, UNESCO, NATO, EU, OBSEC etc. Foreign
delegations were received; the exchange of scientists
and specialists, academic literature and research
information was going on.

In 2006, there were 94 effective collaboration
agreements with 45 foreign academic centers. Nearly

150 NAS institutions had established 570 direct

New Challenges

agreements and confracts with partners from 50
countries. New agreements with Polish, Serbian,
Montenegrin academies of sciences and arts, the
European Nuclear Research Organization, agree-
ments with academies of sciences of Mongolia and
Tajikistan were renewed, as well as a protocol with
the Austrian Academy of Sciences. 107 joint research
projects were implemented under inter-academy
agreements with countries of Eastern Europe.

Academy scholars participated on competitive
basis and with on par financing in joint research proj-
ects with the Russian Humanitarion Academic
Foundation, RAS Siberian Branch, the International
Institute of Applied Systems Analysis, Ukrainian R&D
Center, the French National Center of Scientific
Research, the Council of R&D Studies of the Turkish
Republic etc.

During Science Days of the Macedonian Republic
in Ukraine, an academic conference
‘Ukrainian-Macedonian Parallels in History and
Today” was held, hosted by the Crimea Science
Center under NAS and the Ministry of Education and
Science. Collaboration of NAS institutions with
research organizations of France, Italy, Germany and
Austria gained momentum. The agreements of some
Academy institutions in the framework of European
Research Association were implemented fruitfully.
Lately, co-operation with US research institution and
firms has become more active. The role of East-Asian
countries in Academy’s international collaboration
increased significantly. In particular, a long-term col-
laboration in technology transfer and commercializa-
tion of NAS R&D results is now under way at
Vietnamese-Ukrainian and Ukrainian-Korean tech-
nology transfer centers, as well as the International
Technology Transfer Center that was set up in 2006
with  Ukrainian contribution in Tziasin (Zetsian
province, China).
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Contribution of the Institutions under NAS Section of Physical, Technical and
Mathematical Sciences to NAS Target Integral Research Programs

-

=

e A.G. Naumovets,
Vice-President of the
Academy

With a view to promoting interdisciplinary
top-priority studies at NAS institutions and strengthen-
ing their innovative orientation toward challenges of
the economic and social development of the nation,
in 2003 the National Academy of Sciences of Ukraine
introduced a new mechanism of addressed support
to high-priority areas of fundamental and applied
research in natural and technical sciences as well as
social and humanitarian studies, namely the target
integral research programs.

In 2006, the term of financing of five such pro-
grams expired. Those were mainly implemented by
the institutions under the NAS Section of
Physical-and-Technical and Mathematical Sciences.
The Programs concerned:

1. Service life and operation safety of structures,
buildings and machines ('Service Life’);

2. Nanostructure systems, nanomaterials, nan-
otechnologies;

3. Development of effective intellectual informa-
tion technologies for high-efficiency computers and
means of information protection (‘Intellect’);

4. Mineral resources in Ukraine and their mining;

5. Studies of the phase state and amount of
methane in fossil coal, intended for improving opera-
tion safety.

Due to the implementation of the programs, major
fundamental and applied scientitic results were
obtained and introduced to industrial practice. In par-
ticular, under the ‘Resource’ program, procedural
approaches fo estimating the probabilistic character-
istics of defects in existing pipelines were developed
and used in solving risk-analysis problems; efficient
systems for monitoring the state of crucial facilities
were proposed; a new corrosion-resistant coating for
pipelines was produced and tested; a system to con-
trol the properties of metal of the nuclear reactor ves-
sel in power block No.4 of Rivnenska NPP was devel-
oped and installed; a new technology for automated
welding of elements of the main circulation pipe,
aimed at extending the service life of the NPP, was
developed, certified and used in replacing steam
generators; a technology to extend the service life of
boiler equipment elements for decentralized
heat-and-power generation was proposed; method