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PROFESSOR IVAN VAKARCHUK: ON HIS 50TH BIRTHDAY

Professor Ivan Vakarchuk is a renowned
Ukrainian physicist who has attained world-wide
reputation among condensed matter physicists by
his works concerned with the application of sta-
tistical mechanics to the study of quantum lig-
uids, disordered systems and critical phenomena
occurring there. His contribution to general the-
ory and methodology of many-particle quantum
systems includes a pioneering use of a set of now
standard techniques that were developed by him
in the late seventies and then generalized and
adapted to new problems.

Ivan Vakarchuk was born is the village of
Stari Bratushany, Jedynets District (Moldova) on
6 March 1947. He graduated from the Physical
Department of Ivan Franko State University in
Lviv in 1970. Academician Thor Yukhnovskii who
was aware of the scientific potential of this young
man strongly supported Ivan in those years. Un-
der his advisorship in 1974 Ivan Vakarchuk de- ' s
fended his candidate dissertation: “Application
of the displacements and collective variables method to the study of interacting Bose particles system in the
vicinity of absolute zero” and then in 1980 the doctorate dissertation “Microscopic theory of the Bose-liquid”.
Working at the Lviv department of the Institute for Theoretical Physics of the Ukrainian Academy of Sciences
(then — UkrSSR) in 1980 he was one of the organizers of the Lviv Division of this Institute and the first head
of the department of quantum statistics here. In 1984 he was invited to head the chair of theoretical physics at
Lviv State University and since then he has been working here. Professor Ivan Vakarchuk was elected Rector of
the University in 1990.

Ivan Vakarchuk is one of most prominent representatives of Lviv school of statistical physics initiated by
Academician Thor Yukhnovskii. The results obtained by I. Vakarchuk in his studies as well as methods elaborated
by him are based to a great extend on the method of collective variables which appeared in the 50s as a way
of calculating configurational integrals of classical systems of changed particles (D. N. Zubarev, DAN USSR,
95 (1954), I. R. Yukhnovskii, JETP, 34, 379 (1958)) and was generalized to takle the quantum problems as a
method of displacements and collective variables (I. R. Yukhnovskii, Ukrainian Phys. Journ. 9, 703 (1964); ibid.
9, 827 (1964)). The application of this method as well as the elaboration of a powerful tool of continual integral
approach to the theory of many-particle systems resulted in a body of works of remarkable richness and a wide
and appreciative scientific audience. Below follows a brief summary of Ivan Vakarchuk’s research results.

In collaboration with I. Yukhnovskii with the help of the collective variables and displacements method he
studied the ground- and weakly-exited states of the liquid helium. The connection between the excitation spectrum
and the atoms number in the Bose—condensate with the structure functions was revealed. It was confirmed by the
data on the slow neutron scattering in liquid helium. On the basis of the microscopic theory quantitative results
for the structure functions and sound velocity of liquid helium—4 were obtained which made the mechanism of
phonon region formation in the Bose-liquid spectrum far more understandable.

He proposed a new method of calculating s-particle density matrices of classical and quantum many-particle
systems. On the basis of this method a quantitative theory of the Bose—Einstein condensation in superfluid helium
was constructed which made it possible to obtain the dependence of the relative number of Bose—condensate on the
liquid density. The universal properties of the phase transition occurring here as well as those of more formal models
of statistical physics were studied by him in collaboration with I. Yukhnovskii, Yu. Rudavskii, Yu. Holovatch.

One other methodological result of Vakarchuk which had a wide application is the new representation of the
quantum partition function of the many-particle system in the form of continual integral. This representation
was widely used in studies of Fermi- and Bose-liquids in the low-temperature region and in the region of the
superfluid phase transition. Later on within the framework of continual integration approach in collaboration with
Yu. Rudavskii and H. Ponedilok he obtained a chain of equations for Green functions and correlation functions
which is expressed in terms of averages of the functional variables product. The closure procedure allowing for
the renormalization of poles of Green functions and of the correlation functions without explicit calculations of
the continual integrals by means of the perturbation theory was elaborated. He returned to the problem of the
functional integration approach in the theory of classical and quantum many-particle systems several times in his
papers with Yu. Rudavskii, P. Matskevych, Ye. Zubko.
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Another direction of I. Vakarchuk’s scientific activity is the theory of disordered systems. Here the application
of the continual integration approach allowed for the correct realization of a double averaging procedure which is
typical of the problems of physics of disordered systems. In collaboration with Yu. Rudavskii and H. Ponedilok
he studied thermodynamic and correlation properties of amorphous and liquid ferromagnets with Heisenberg-like
exchange interaction. The obtained equations for the energy of spin-wave excitations and their damping took into
account the interaction of magnons with the structure fluctuations. Later on these studies served as a foundation
for the construction of the theory of many-component disordered magnets (in collaboration with I. Margolych).
The account of spin-phonon interaction in the theory of disordered systems as well as a study of elementary spin
excitations for some model cases were performed together with V. Tkachuk and V. Myhal.

Actively working in the above mentioned area Ivan Vakarchuk has pomoted numerous theoretical studies which
are far from his favourite field. He was interested in and contributed to such disciplines as classical scattering theory
(the inverse problem of potential reconstruction on the basis of the given scattering cross-section), theory of star
spectra (modelling the processes which occur in the star atmosphere, determination of the absorption coefficient
and decay constant), geophysics (distribution of density in the Earth, decoding of seismograms).

In the European tradition Professor Ivan Vakarchuk has taught and inspired a generation of doctoral students.
Many of them have brought great credit to themselves and their mentor. Numerous graduates of the Lviv State
University are influenced by his brilliant lectures in general theoretical physics as well as by special courses he
gives in quantum statistics, general relativity, quantum theory of radiation transport in star atmospheres, phase
transitions theory, mathematical methods in theoretical physics, theory of quantum and classical liquids. As the
Rector of Lviv State University Professor Ivan Vakarchuk greatly contributed to the radical changes occuring here
in recent years. Newly opened faculties, chairs and specializations, strengthening of international ties, invitation
to the university of scholars who previously did not have a possibility to work here — these are also the results of
his activity.

Ivan Vakarchuk is well known in his own country and in the countries of the former Soviet Union in a circle that
is much wider than just the community of physicists. This fame is due to his participation in the activity which
finally led to the creation of the new independent states: in March 1989 Ivan Vakarchuk was elected member of
the USSR’s parliament where he and other democratically minded deputies contributed to numerous progressive
decisions. In the August of 1991 after the coup attempt he relinquished his duties.

During his career Ivan Vakarchuk has received many rightly deserved honours and awards for his excellent
work. But the one which is the dearest to him is the Honour Sign of the President of Ukraine conferred to him on
22 August 1996 on the occasion of the 5th anniversary of the Independence of Ukraine.

The results of his scientific activity are reflected in some two hundred publications, the most important of
which are listed below in the chronological order. The editorial board of JPS wishes Professor Ivan Vakarchuk
strong health and many more years of fruitful work.

1. with I. R. Yukhnovskii: Separation of “normal” and “superfluif’ motions in the Schrédinger equation by
means of the collective variables and displacements method. Theor. Math. Phys. 18, p. 90-107 (1974).

2. Density matrices of many-boson system at low temperatures. Theor. Math. Phys. 23, p. 260-272 (1975).

3. Ground state energy of charged Bose-gas. Ukrainian Phys. Journ. 22, p. 27-33 (1977).

4. with I. R. Yukhnovskii: Properties of liquid He? at low temperatures. Bulletin of the Acad. Sci. of UkrSSR,
No 9, p. 3243 (1977).

5. Irreducible group expansion for the logarithm of many-boson S-particle density matrix. Theor. Math. Phys.
32, p. 247-261 (1977).

6. Coherent states representation in the theory of many-boson systems. Theor. Math. Phys. 35, p. 76-88 (1978).
7. On the microscopic theory of A-transition in liquid He®. Theor. Math. Phys. 36, p. 122-135 (1978).

8. with I. R. Yukhnovskii: Self-consistent description of long- and short-range correlations in the theory of
liquid He?. T. Theor. Math. Phys. 40, p. 100-111 (1979).

9. with I. R. Yukhnovskii and O. L. Honopolskii: Self-consistent description of long- and short-range correlations
in the theory of liquid He*. II Theor. Math. Phys. 41, p. 77-88 (1979).

10. Microscopic theory of liquid He? energy spectrum. Theor. Math. Phys. 42, p. 112-123 (1980).

11. with Yu. K. Rudavskii: Functional integration method in the theory of spin systems. Theor. Math. Phys.
49, p. 234-247 (1981).

12. with I. V. Skorobohat’ko: On the ground state theory of quantum liquids solutions. Ukrainian Phys. Journ.
26, p. 1105-1111 (1981).

13. with Yu. K. Rudavskii and I. R. Yukhnovskii: Approximate renormalization group transformation in the
theory of phase transitions. I. Differential RG equation. Theor. Math. Phys. 50, p. 313-320 (1982).

14. with Yu. K. Rudavskii and I. R. Yukhnovskii: Approximate renormalization group transformation in the
theory of phase transitions. II. Equation for fixed points and linear operator of renormalization group. Theor.
Math. Phys. 51, p. 102-110 (1982).
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with Yu. K. Rudavskii, Yu. V. Holovatch and A. Kolomiets: Investigation of the phase transition in three
dimensional ¢* model. Ukrainian Phys. Journ. 27, p. 1711-1717, (1982).

with Yu. K. Rudavskii and Yu. V. Holovatch: Investigation of the m-component model on the basis of
approximate renormalization group transformation. Phys. Many-Part. Syst. (Kiev), 4, p. 44-59 (1983).

with Yu. K. Rudavskii and H. V. Ponedilok: Theory of liquid magnets. Theor. Math. Phys. 58, p. 445-560
(1984).

with Ye. Zubko: On the microscopic theory of quantum binary solutions. Theor. Math. Phys. 50, p. 423-431
(1984).

On the problem of Bose-Einstein condensation in liquid He?. Ukrainian Phys. Journ. 29, p. 1112-1113
(1984).

Lectures on quantum theory of radiation transport in star atmospheres. Published by Lviv State University,
Lviv, 1985, 36 p.

with Yu. K. Rudavskii and H. V. Ponedilok: Free energy of the amorphous ferromagnets with Heisenberg
exchange interaction and liquid-like disorder. Phys. Stat. Sol. (b) 128, p. 231-242 (1985).

Bose-condensate in liquid He?. Theor. Math. Phys. 65, p. 285-295 (1985).

with V. M. Myhal: Mean spherical approximation in the theory of liquid He* ground state. Ukrainian Phys.
Journ. 32, p. 786-790 (1987).

with I. F. Margolych: On the theory of many-component magnets. Theor. Math. Phys. 72, p. 462-476 (1987).

with P. A. Hlushak: Free energy of many-boson system at low temperatures. Theor. Math. Phys. 75, p. 101—
113 (1988).

with V. N. Zlupko and O. N. Sinitskii: Interaction potentials of alkali metals ions with proper atoms.
Ukrainian Phys. Journ. 33, p. 1192 (1988).

with V. M. Myhal and V. M. Tkachuk: Phonon excitations in many-component amorphous metals. Theor.
Math. Phys. 75, p. 306-315 (1988).

with I. F. Margolych: Magnon spectrum to two-component amorphous ferromagnets. Phys. Stat. Sol. (b)
149, p. 301-312 (1988).

with I. F. Margolych: Magnon excitations energy spectrum in topologically disordered many-component
magnets. Phys. Many-Part. Sys. (Kiev) 13, p. 80-85 (1989).

Lectures on quantum statistical physics. Published by Lviv State University, Lviv, 1989, 16 p.

with V. M. Tkachuk: Energy spectrum of magnetic excitations in amorphous systems taking into account
spin-phonon interaction. Theor. Math. Phys. 79, p. 446-459 (1989).

Density matrices of superfluid Helium-4. I. Theor. Math. Phys. 80, p. 435-451 (1989).
Density matrices of superfluid Helium-4. II. Theor. Math. Phys. 82, p. 438-449 (1990).
Theory of Bose-Einstein condensation. Ukrainian Phys. Journ. 35, p. 1261-1267 (1990).

with V. M. Tkachuk: Energy spectrum and elementary excitation damping in the structurally disordered
Ising model in a transverse field. Phys. Stat. Sol. (b) 160, p. 321-327 (1990).

Lectures on general relativity. Published by Lviv State University, Lviv, 1991, 90 p.

with V. M. Myhal and V. M. Tkachuk: Energy spectrum and phonon excitation damping in many-component
amorphous solids. Phys. Stat. Sol. (b) 166, p. 53-67 (1991).

with I. F. Margolych: Change in structure of liquid two-component magnet caused by magnetic field.
Ukrainian Phys. Jour. 36, p. 1174-1179 (1991).

with P. A. Matskevych: Calculation of the spin system correlation functions in the frames of the functional
integration method. I. The Ising model. Phys. Stat. Sol. (b) 169, p. 203-215 (1992).

with P. A. Matskevych: Calculation of the spin system correlation functions in the frames of the functional
integration method. II. The Heisenberg model. Phys. Stat. Sol. (b) 170, p. 303-307 (1992).

with I. F. Margolych: Influence of the magnetic field on the structure of a liquid two-component magnet.
Journ. Non-Cryst. Solids 156-158, p. 201-207 (1993).

with V. M. Myhal and V. M. Tkachuk: Electron-phonon interaction influence on electron and phonon
excitations in amorphous metals. Phys. Stat. Sol. (b), 185, p. 101-115, (1994).

with V. M. Tkachuk and T. V. Kuliy: The influence of spin structure fluctuation on the spectrum and
damping of spin waves in amorphous ferromagnet. Cond. Matt. Phys. (Lviv) 3, p. 176-180 (1994).

with V. M. Tkachuk and T. V. Kuliy: The influence of spin structure disorder on mean atomic moment
fluctuations and spin-wave spectrum. J. Magn. Magn. Mater 146, p. 191-194 (1995).
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45. Density matrix of the system of identical particles interacting via oscillator forces. Cond. Matt. Phys. (Lviv)
5, p. 203-209 (1995).

46. Statistical operator of a system of identical interacting particles in coordinate representation. J. Phys. Stud.
(Lviv) 1, p. 25-38 (1996).

47. with P. A. Hlushak: Calculation of superfluid He? thermodynamic functions at low temperatures. I. The free
energy. Ukrainian Phys. Journ. 41, p. 569-576 (1996).

HOBEJIIBCBHKI IIPEMII 3A 1996 PIK

HoGemnischkoo npemieo 3 bisnkn 1996 poky simsmaveni Bueni 3 CIIA: Hesim JIi (David M. Lee), PoGepr
Piwapacon (Robert C. Richardson), o6unsa 3 Kopmuesncokoro yuiBepcurery (Cornell University, Ithaca, New—
York) ra OQyrnac Omepod (Douglas D. Osheroff) 3i Crendopacpkoro ynisepcurery (Stanford University, Stanford,
California) 3a sinxpurta magmmanol basn y rerio-3 (*He). Teniit-4 (*He) € 6030H0M i OMECY€THCS CTATHCTHEOTO
Bose-Aiinmraiina, korpa mepenbauae dpazosumii mepexin (Tax 3Bana Boze—AiiHmTaiiniBchKa KOHIEHCAIIA) Y CTaH,
B axomy ‘He nposBise mammmmnni Bracrusocti. Taxuii dazosuii nepexin suepme 6ys mocimxennii Ilerpom
Kaminero — HobGemiBchkum staypearom 1978 poky. [esiii-3 (3He), Ha Binminy Bin ‘He, He € 6030H0M, 60 MicTHTD
HemapHy KUIbKiCTh (epmionis (m'ath). Tomy me moxkmua nepembadarn Boze—AfHmTaiiniBchKoi KOHAEHCAIIL A1
3He. IIpore, micoia mossu teopii BKIII g magmposigrocti pobmmucsa capobu suasutu v SHe dbaszosmit mepexiz 3
yTBOpeHHAM “KymepiBcbkux map” (TyT — mBOX aromin 3He), KoTpi € 6030oHamu. TpuBasnuit yac taki cipobu GysTr
Hepnasmmu i sgnmre y 1972 poui Buenwm Hesimy JIi ta Pobepry Piuapmcony pasom 3i CTymZeHTOM—BUILYCHUKOM
Iyrmacom OmepoduM BIATOCH eKCIePIMEHTAIBHO BUABATH (baszosuii mepexin y magmmuramii cran 3 >He.

Jlaypearamu HoGesiBebkoi npemii 1996 poky 3 xewmii cranu Pobepr @. Kypna (mon.) (Robert F. Curl, (Jr.))
3 CIITA (Rice University, Huston) Tta Caposmsa B. Kporo (Harold W. Kroto) 3 Besmko6puranii (University of
Sussexs, Briton). IIpemisz Gys1a npucymkena 3a BiaxpurTa dystepeny. IIomToBxoM m0 OCHOBHOTO IOC/LY CTAsIa
CIIEK TPOCKOIIiA 31POK, pe3ysIbTaTu KOTPOL CBLAYUIIN PO MOXKJIMBICTL ICHYBaHHS IHIUX (POPM BYIJIEIIO OKPIM TUX
YOTHPHOX, M0 Oy Iu Bimomi mo 1985 poxy. Ha mocstini, mpoBemenomy y 1985 porri, 6yB oTpuManuii ByrJiems y popmi
ksacrepiB Cgo, C7o Ta inmwux. Ockinbku naitgacrime orpumysBasu kiaacrep Cgp, CTPYKTypa sIKOTO HATALYE OIHY
3 pobir amepukancbkoro apxirexropa P. Bykwmincrepa @ysepa (R. Buckminster Fuller), nosa dopma Byrmemo
OTpUMaJIa Ha3BYy OykMiHcTepdyiepen, misHime — ¢pyaepen. Kiacrep Cep — 1e 32-0x rpanHuk 3 20-Ma MeCTUKyT-
HuMu rpanamu i 12-ma n’arukyraumu. ExcnepumvenT st orpuMantsa pyJiepeHy NPOBOAUBCA HACTYITHUM THHOM.
Hiero srazepanx MpoMeHiB 3 noBepxHi KpucTamivaoro Byrsiemio (y Bimomi xpuctaniuni ¢dopmi) BubuBamucsa aTomm
BYTJIEIIO, KOTPi MiIXOILTIOBAJINCS TTOTOKOM Ta30MOIIOHOT0 TesTi0. Y IMHOMY MOTOI ATOMH BYTJIEIIO YTBOPIOBAJIN
KJIACTEPH, IO CKJIATasnC 3 6ararbox aromis. [loTik mpsaMyBaB y BaKyyMHY KaMepy, [Ie 33 PaXyHOK PO3IMIUPEHHST
OXOJIOMIKYBABCA 1O TeMmeparypu B Kimhbka K. YTBopeni Byryemesi KJacTepw Oasii JOCILIXKYBAJINCT METOIOM
MacC-CHeK TPOCKOTIii.

Annpiit Crocux

INTERNATIONAL CONFERENCE “RENORMALIZATION GROUP-96”
(Dubna, Russia, 26-31 August, 1996)

The conference was the third one
in the series of meetings on renormal-
ization group which are regularly orga-
nized by the Laboratory of Theoreti-
cal Physics, Joint Institute for Nuclear
Reseach in Dubna. Two previous ones
were arranged in 1986 and 1991 respec-
tively.

The subject of the conferences is
the application of the ideas of renor-
malization group method to different
fields of theoretical physics, including
quantum field theory, statistical me-
chanics, nonlinear systems, turbulence
and chaos.

Having been approved in quantum
electrodynamics (as discovered by Stueckelberg and Petermann and formulated by Gell-Mann, Low, Bogoliubov
and Shirkov) and introduced into description of all fundamental interactions except gravity the renormalization
group approach also has provided the framework for the understanding of the 2nd order phase transitions in statis-
tical mechanics. Dynamical systems and complex systems (including polymers, membranes, plasma, percolation)
serve as two more examples of the objects where renormalization group is successfully exploited. That is why the
conferences on renormalization group arranged traditionally in Dubna have an interdisciplinary character.
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The main idea of getting together people dealing with a similar method in different areas of physics is that
the advances in one area may make an impact on another area. And this intention of the organizers has been
successfully realized during the meetings.

Dubna is the place tightly connected with the scientific activity of the late academician N. N. Bogoliubov, one
of the creators of several important directions in modern physics and mathematics. Renormalization group is one
of them. The book “Introduction to the Theory of Quantized Fields” (Wiley & Sons, New—York 1959) by N. N. Bo-
goliubov and D. V. Shirkov is the classical one in this subject. D. V. Shirkov headed the Organizing Committee of
the meeting and gave the introductory talk on renormalization group. Still this topic is intensively studied in the
Joint Institute for Nuclear Research as numerous lectures given by its collaborators show. Here one should mention
D. I. Kazakov (“Renormalization group in supersymmetric models of particle physics”), I. N. Kondrashuk ( “Softly
broken finite SUSY GUT”), M. V. Altaisky (“Self similarity and RG in the hydrodynamic turbulence theory”).

The opening talk of the conference was delivered by Volker Dohm (Aachen University) and dedicated to the
topic which has been thoroughly studied by means of the RG approach by the Aachen group in collaboration with
people doing Monte—Carlo simulations: critical phenomena in confined systems, where the finite size of the system
leads to the rounding of the phase transition and in opposite to the usual “bulk” case the expressions near mean
field approximation fail. Close to this talk were the problems discussed by H. W. Diehl (Essen University) who gave
a bright analysis of the RG approach to boundary crystal critical phenomena. The equation of state of 3d Ising
model was studied by means of field theoretical renormalization technique in talks of J. Zinn—Justin and R. Guida
(C. E. Saday) and St.Petersburg group headed by A. I. Sokolov. Several contributions were devoted to the study of
low dimensional models. Beneath them one should mention studies of B. N. Shalaev (St.Petersburg) where it has
conjectured that 2d weakly diluted models with discrete symmetries exhibit Ising—type critical behavior (called
the superuniversality conjecture); A. Kashuba (Chernogolovka) reported on RG and the ordered phase of 2d XY
magnet with dipolar interactions; logarithmic corrections of low-temperature susceptibility for solvable 1d systems
were the subject of the study by M. Takahashi (Tokyo). Newly established field — self organized criticality —
was analyzed in talks of R. Cafiero (Milan) and Y. M. Pismak (St.Petersburg). Physics of polymers and related
problems connected with the application of the RG approach in this area was the subject of studies presented by
M. Laessig (Teltow), P. Sutter (Essen), C. von Ferber (Tel Aviv) and Yu. Holovatch (Lviv). Dynamical features
of critical behavior were studied by R. Folk (Linz), A. V. Serdukov (St.Petersburg) and Yu. L. Klimontovich
(Moscow). The discussion of RG and quantum field theory was initiated during the conference by a brilliant
lecture of K. Nishijima (Tokyo) “Renormalization group and quark confinement” and continued by J. A. Gracey
(Liverpool), M. Bonini (Parma), A. Manashov (St.Petersburg), M. Reuter (DESY) and others. The classical field
of the application of the RG approach is turbulence. The talks given by G. I. Barenblatt (Cambridge), M. Hnatich
(Kosice), M. V. Nalimov (St.Petersburg) were aimed at studying these phenomena.

Soon the proceedings of the Conference will appear published by the World Scientific Publishing Co (Singa-
pore). Conferences an renormalization group as they are established in Dubna now become on important event.
This conference hosted more than 70 scientists from Russia, Ukraine, Kazakhstan, Armenia, Georgia, Bulgaria,
Slovakia, Germany, Great Britian, Italy, France, Japan, USA, Ireland, Spain, the Netherlands, Austria, Finland,
Slovenia, Mexico and Taiwan.

Yurij Holovatch

MI>KHAPOTHA POBOYA HAPAITA “BOHHI PO39UHU: IIPOBJIEMU PAJIIOAKTHUBHOI'O
3ABPYIIHEHHA”
(/Tveis, 7-8 epydnsa 1996)

INTERNATIONAL WORKSHOP “AQUEQOUS SOLUTIONS: THE PROBLEMS OF RADIOACTIVE
IMPURITIES”
(Lviv, December 7-8, 1996)

IIporsirom 7-8 rpynust 1996 poky y wmicti JIbBoBi B IncTuryTi disurn xonmencoBanux cucrem HAH VYkpainn
BinOystacsa Mixuaponuna poboda mapana “Bomai posunuu: mpobiemu paaioak THBHOTO 3a0pymueHHs:” . B poboTi Ha-
panu B3sLIM yYacTh MpeacTaBHUKN MinicTepcTBa 3 OXOPOHM HABKOJIMIIHBOTO MPUPOLHOTO CEPEIOBUIIA Ta SIIEPHOL
6esmexn Ykpainn, MinicrepcTBa 3 muTaHb Haa3BHUAliHUX cuTyauiit Ykpainu, YopHoOuIhCcHKOrO meHTpy, 06’ekTa
“Yrpurra”, MHTII “Ykpurra” HAH Vkpaiuu, depxasuoro cnenjiaiizosanoro minnpuemcrsa “Texnouentp”, Iu-
cruryty disukn kounencopannx cucreM HAH Vkpainn, Incturyty mpobsiem maremarnaanx mamns i cucrem HAH
VYxpainu, @isuko—mexanianoro incturyry HAH Vkpainn Ta JIbBIBCHKOTO mep:aBHOTO yHiBepcuTery imeni IBana
®panka.

Temarnka po6oduoi HapaaM OXONJIOBAJIA MUTAHHS CYyYacCHOrO CTaHy o0'ekrta “Yrpurrtsa’, mpobsemMn BOOM B
o6’exTi “Yrpurra”, pyiiHyBaHHS KOHCTPYKUIIHHNX MATEpPissIiB M BIUINBOM PAIisiiil, TOMMPEHHS PATIOHYKJIIIB
B ymoBax ob’ekra “Ykpurra’ i 3a ioro mexi.

IIpencrasauku 06’exta “Yrpurra’ (€. JI. Bemoycos), Yoprobuabchkoro meatpy (B. M. Dmmrano), MHTIT
“Yxpurra” (O. IL. Kpuninun, K. II. Hewepon), JCII “Texuouentp” (C. B. Kymmaes, M. C. Xonoposcbkuit), Mine-
xobesmexn (K. I'. Pyna) ta Minnagssuaaitanx curyaniit (I1. I. Kopuarin) nomanun indopmanito “3 nepmux pyx”
PO CTaH, BMICT Ta PO3MOILT SAEPHOTO MAJILHOTO B 06’€kTi “YrpuTrTa”, Ppi3suKO—XeMiUHUit CTAH JIaB MATHBOBMICHUX
MaTepissIiB, BMICT Ta PO3MOII BOAU B 00’€kTi “YKpuTTA”, CTAaH KOHCTPYKIIHUX MATEpissiB y HHOMY, IPOTHO3
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MMOBEIIHKH sIIEPHOTO IMAJILHOTO Ta 3aX0MH, IO BXKUBAIOTD IJ15 I ABHIIeHHs Oe3nekn 00’eéxkta “Yrpurra” . CuiBpobit-
ankw [ncturyry disuknm xkonnencosannx cucrem HAH Vkpainm (M. B. Tokapayk, M. ®@. TosoBko) Ta YHiBepcnu-
rery I1. In. Kiopi (2K.-II. Bagiasti) posrianyym GyHIaMEHTAIBHI ACTIEKTH TPOOJIEMU B3AE€MOIIl BOOU 3 sSIEPHOIO
MAarMoio, MPOAHAII3YBAJIN MPOIECH PAMIOIIi3Y, TiAPOsIi3y, KOMILIEKCOY TBOPEHHS Ta MOJIMepPHU3allil y BOTHUX PO3-
dUHAX PAOIOAKTUBHUX €JIEMEHTIB. Y TOmoBigsax mpauiBHuKiB [HCTHTYTY mpobsieM MaTeMaTHIHUX MAIIWH i CHCTEM
HAH Vkpaiau (M. 1. 2Kenisuak, €. JI. KisBa) Gysmn pO3T/IAHYTI MATEMATHIHI MOEJIl TTOMAPEHHS PAIIOHYKITIIIB
y I'PYHTOBHX Bomax min ob’extoMm “Ykpurrsa’ Ta 3a itoro mexamu. IIpaniBanku Pizuko-MexaHIIHOrO IHCTHUTYTY
HAH Vkpainn (B. B. [Tanaciok, O. €. Angpeiikis, B. I. Iloxmypchkmii) 06roBoprn mpobieMu pyiiHyBaHHT Me-
TaJIB Ta KOHCTPYKIIIHNX MaTepifasiB y BUIAIKY HAABHOCTI BOOHIO Ta BIJINBY PATiOAKTUBHOTO ONPOMiHEHHS.

Y pamkax po60o9oi Hapaan BiOOyJIacs 3arajibHa IUCKYCisl i TOJIOBYBAHHSAM 3aCTYITHUKA TOJIOBH KOMICIl 3
nurtab HaykKu Ta ocBitu Bepxosuoi Pamu Ykpainu, mupexropa IOKC HAH VYxkpainu, akagemika HAH Ykpainu
I. P. FOxuoBchkoro ta MiHicTpa OXOpPOHM HABKOJIMIIHHLOTO MPHPOILHOTO CEPEIOBUINA i smepHol 6e3nexn YKpainm
10. I. Kocrenxka “IIpobsemn crabimizamii 06’exra “Yrpurra” YAEC, nos’a3ani 3 Bomoo. PyHIaMeHTAIbHI CTEKTH
Ta NPAKTUIHI ULJIAXW BUPIMEHHS Tpobemu” .

VY pesysbrari BUCTYIIB, 0OroBOpeHb Ta OUCKYCiif yJacHUKN HApaIu AiffnnTm TaKuX BHCHOBKIB.

- Cporonni B 00’exti “Yrpurra” 3i6pano Besuky KinbkicThb iHdopmanil, gka, OOHAK, HE € CHCTEMATU30BAHA;
Mage piznobiunuii xapakrep; 30epira€ThbCa B OCHOBHOMY HA MAIEPOBUX HOCIAX iH(MOPMAIIii.

- Haasna indopwmaiia € maseko He MOBHOWO i HE JA€ 3MOrM 3pOOUTH OOGrPYHTOBAHI BUCHOBKH PO peasibHuit
disuko—xemiunuii cran B 06’€kTi, 30KkpemMa, pobJIAThH CyMepedsinBl BUCHOBKY IION0 BMICTY Ta pO3MOIiIY B 00 €KTi
“YrpurTss” siIepHOrO MAJILHOTO; reoMeTpii Ta po3MimeHHs: (pparMeHTiB aKTUBHOI 30HM TiCJjIs aBapii; BMiCTy, poJt
Ta BILIUBY BOIHW B 00 €KTi.

- Ba oniEKamu excnepris mopitro 1o 06’ekTa “Yrpurra” Hagxonuts 6m3bko 1000 M° Bonm. 3a manmvum YAEC
B 00’k “YrpurTta” € 6amspkro 3000 M® BomH, 3 AKWX peaIhbHO KOHTPOIIOETHCS JINIIe TpeTHHa. IInTanus mpo e,
KyOU OiBA€THCS HAMJINIIOK BOIW, € BLAKPHUTUM.

- ¥V pesysabTaTi B3a€MOMil 3 BOIOIO TiA YacC TMPOIECIB paIiosii3y Ta TiIpoJIi3y IHTEeHCUBHO BUIOLIAETHCI aTO-
MapHU BOOEHb, AKUil MPOHUKAE B TBEPHAOTLIbHE cepenoBuine. MoJtizalliss BOIHIO MPU3BOIUTD 10 eKCTPEMAJILHOTO
3POCTAHHSI TUCKY Tra3y, IO CIPUYNHSIE PYyHHYBAHHS MAJJMBOBMICHUX MAaC i KOHCTPYKTHBHUX MarepistyiiB. 3611b-
NIYETHCS TTOBEPXHsI CTUKY 3 BOJOIO 1 B PE3yJIbTaTi MPOIEC PYiHyBaHHS MPUCKOPIOETHCA. CTUMYJTIOETHCS TAKOXK
HEKOHTPOJIFOBAHUI BUXIT ypaHy, IMJIyTOHIO, Me3i10, CTPOHIIIO 31 CKJIONOAIOHO0L MaTpuil y BomoiiMu 06’ ekTa.

- CepeJ, paIioaKTUBHUX HOHIB CJIL PO3PI3HATH JIYXKHI, TyKHO-3eMesbHI i akTHHiau. Vonn aKTHHIIB MaOTh
BHUCOKY BAJIEHTHICTbD. Ixus moseninka y BOIHWX PO3YMHAX SIKICHO BIIPI3HAETHCH Bij MOBENiHKH {OHIB mepmroro i
IPYTroro TUMIB: aKTUHIAN YTBOPIOIOTH CITKY 3B’s13KiB 3 yuacTio B Hux rpyn OH™ . OTxe, ak TyaJIbHIM CTa€ BUBUYEHHS
MPOIECIB MOJTIMEPHU3aliil Ta KOMILJIEKCOYTBOPEHHS ¥ BOIHUX PO3YMHAX PATIOAKTHBHUX €JIEMEHTIB, & TAKOX POCTY
MiHEpaJIbHUX HOBOYTBOPEHD, fKi MOXKYTb MPW3BOIUTHU 10 30L/IBIIEHHS JIOKAJIBHOI KOHIIEHTPAI]l PaTi0ak THBHIX
€JIEMEHTIB, & OTke, i eeKTHBHOro KoedilieHTa PO3MHOKEHHST HEelTPOHIB.

- BaxymmBuM MexaHI3MOM DPYyHHYBAHHA KOHCTPYKIIHHHX MaTepifsiiB, a TaKOX fAIEpPHOI MAarMU € CBeJIHT. Y
pesysabTari (n,a)-peaxniii yTBOPIOETHCA 3HAYHA KLIbKICTH aTOMAapHOrO Tesiio, MO MPU3BOOUTH A0 “Habyxanua”
MaTepisAsIiB 3 IXHIM TOMAJIhIINM PYITHYBaHHAM.

- Excnepumentanpui sumipn (MHTI] “Yxpurra” HAH Vkpainu) cBimgars mpo 36iibmreHHs KOHOEHTPAIi
CTPOHIIIIO Ta UE3il0 y CBEpAJ/IOBMHAX MPOMUCJIOBOI MIomanaku ob’ekra “Yrpurrsa’, mo moxe O6yTu mos’sizame i3
NPOHUKHEHHAM “6J109HuX” BOX y IPyHT 3a Mexamu 06’e¢kra. Onuieo 3 HANTOTOBHIIINX TPUIUH NONIUPEHHS HOHIB
pPanioaKTHBHUX €JeMEeHTIB 3 JOpHOOMILCHKOI 30HW € B3aEMOJis 3BOJIOKEHOTO I'DYHTOBAMH BOJAMHU HABKOJIHII-
HBHOTO CEPEeNOBHUINA 3 CYXUMHU PATiOaKTUBHUMHI MacaMu IPYHTIB 00’e¢krta “Ykpurrs”. Hudysiiini mpouecu TyT
BU3HAYAIOTHCA HE TLIBKH I'PaJi€HTaMH KOHIEHTpAaIiil, ame it enexrpocrarmaanmu edeKTaMu, sKi J0CI He Bpaxo-
BYBAJIA.

- PosnoBcionxennst pagioHyKJIIIB y TOBEPXHEBUX BOAAX cucremu “Bomo3abip Gimxunoi 3onu HAEC — pika
IIpun’ssth — KaCKaI OHIMPOBCHKUX BOMOCXOBUIN’ € OMHUM 3 TOJIOBHUX NIJIAXIB MIrpalii pamiOHyKJIIIB 3 30HU
YAEC. ¥ Bunmaaky BUHUKHEHHs aBapiitnol curyarii B 06’ekTi “Yrpurra” 11e MOXe MPU3BECTH OO BAXKUX PaIisiiiii-
HUX HACJIIKIB IJ1s HacesieHHs [{HInpoBChKOTO Gaceitmy.

Ha mincrasi 3po6sieHnX BUCHOBKIB YYaCHUKH HAPAIH BUCJIOBUJINA TaKi MPOMO3UIN] Ta PEKOMEHIAI].

- HeobximHo BHECTH KOPEKTHWBHU B iCHYIOUI TpOrpamMu IOCTiIXKEHHS PeasbHOl cuTyarii B 006’exti “Yrpurra’,
CIpsIMOBaHI Ha cucreMarwauuii 30ip indopmanii Ta CTBOpEHHSI CyIacHOI CHCTEMHU il OMPAIOBAHHS 1 IOCTYMY HO
indopManiiHIX pecypciB Ha OCHOBI TOCATHEHH KOMII'IOTEPHUX TEXHOJIOTiH. [JOouijbHO OpraHisyBaTn HEeHTPAJIi30-
BaHuil indopManiiHuii NEHTP /19 CTBOPEHHS YHIBEPCAJIbHOrO OAHKY HaHuX mpo 00’exT “Ykpurra’.

- [ouinbHO CTBOPUTH TPYMy HE3AIEKHUX E€KCIEPTiB i3 3a/IydeHHsIM y9YeHHX 3 HAYKOBHUX HEHTPIB CBITY I/
Bepudikamnil indopmarnii Ta KOPUTyBAHHA TPOrPAMU AOCIIIIKEHb.

- HOouiibHO BUBYATU MUTAHHS OPO BUKOPUCTAHHS (DAKTOPIB PyHHYBaHHSA NAIUBOBMICHUX MAC I 9aC IXHBOTO
KOHTAKTY 3 BOIOIO, & TAKOXK MPOIECY MPUCKOPEHHS BUXOAY PAIiOAKTHBHUX €JIEMEHTIB V BOLY 3 METOIO YTHUJIi3allii
panioaK TUBHUX BiIXOIIB.

- [ouijbHO BKJTIOYUTH OO0 TPOTPAM IOCTiIKeHb 00’ekTa “Ykpurtss” mpobsieMy BOIHWX PO3YHHIB 3 Padioak-
TUBHUMU €JIEMEHTaMU, DEPydHd 10 yBATU MPOIECH B3a€MOIil 3 masmmBoBMicHuMu mMarepisaamu. OcobauBuil akuesT
CJILI 3pOOUTH HA BUBYEHHI MEXaHI3MIB, II0 BU3HAYAIOTH MPOIECH iIXHROTO PyHHYBAHHS T BUXOLY PATiOAKTUBHUX
i30TOMIB y BOIY.
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- HeobOxinmno mpoBecTH KOMILIEKC JOCJIIKEHb, N[0 MAa€ Ha MeTi BuB4YeHHA nudy3il Ta MTPOHUKHEHHS BOIHIO
B KOHCTPYKII#HI Ta MaJIMBOBMICHI MaTepisN, YTBOPEHHS Ta HAKONMYIEHHS TeJTii0, & TAKOXK IHIIMX JOMIIIOK, IO
MPUCKOPIOIOTH mporecy pyinyBanHs. OCHOBHY yBary CJIifl 30C€peIuTH Ha ACTEeKTaX MPOTHO3YBAHHS TOBIMOBITHOCTI
MaTepisasIiB Ta 3’sICyBaHHS MEXAHI3MIiB, M0 BU3HAYAIOTH MIBUIKICTH PYWHYBAHHS.

- IMoTpibHO axTMBI3yBaTH MOCIIIIKEHHS 3 TPOOJIEM TMPOHMKHEHHS “6J0uHMX” BOH y IPYHTH M0O3a 00’€KTOM
“YrpurTss” Ta TOMUPEHHs PAIIORYKJIB 3 6nxuboi 30Hn YAEC.

- HeobOxinno mociimxysaru nporecu nudysii Ta 0cMOCy B cucremMax “BOIHI PO3YUHU PATIOAKTUBHUX €JIEMEHTIB
— IVIMHUCTUH I'PYHT” 3 METOI0 BH3HAYEHHS e(EKTHBHOCTI IIMHUCTUX (PITHTPIB Ta MOTMJILHUKIB PATiOAK THBHUX
BIIXOMIIB.

- BBaxaru 3a momisibHe MOHAJIbIe BIOCKOHAJIEHHSI CHCTEMU MOHITOPHHTY B paitoni 00’€kTa Ta PO3BUTOK MO-
neJieii MpOrHO3yBaHHS PO3MOBCIONKEHHS PANIOHYKJIIIB ¥ I'PYHTAX, TPUIIOBEPXHEBIX BOJAX TA B aTrMOCdepi.

- IndopmyBarn mepxaBHI OpraHu Mpo pesyJibTarh poboTn Hapaau. BBaxarTn IOIIIBHUM peryJisipHe IpoBe-
nenas Pobounx mapan 3 HopaoOu1bChk0l TeMaTukn y M. JIbBOBI 3 mepiogndHICTIO HE PiAire OIHOTO Pa3y HA ABa
POKH.

PobGoua wapana OyJia opramizoBana IucturyTom disuku xkoumencoBanux cucrem HAH Vkpainum ta Mixna-
ponuum menrpom “Hayxka ta immycrpia”’ 3a migrpumku Mixuapomuoro doumy “Binpomxenna”, Mixunapomuoro
HayKOBOro (oHIy Ta 3axXiIHOYKPAIHCHKOTO (POHIY MiATPUMKU HAYKH.

Outekcanap Isanxkis, Irop Mpurmon, Irop IIpouukesud, Muxaiiio Tokapuyk
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