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Auorauis. Y cTarTi IPOBEIEHO aHANi3 CyYacHOTO CTaHy MUTaHHS Kaacudikaiii OyAiBesb 3a BUCOTOWO Y
pi3HUX KpaiHax, 30kpeMa y Pocii, bisopycii Ta B Yxpaini. 3rifgHo 3 pe3ybraTaMu aHaIi3y HA JaHII MOMEHT B
GisbIITOCTI KpaiH HEMAe €UHOL yMKHU 100 MoAiny GyiBesb Ha KJIacu 3a BUCOTOW. B poboTi HagaHa eauHa
icHyroua B YkpaiHi kiacudikartist GyziBesib 3a YMOBHOK BUCOTOIO, 1110 Mictutbest y IBH B.1.1-7-2002. BusiBsiero
HegouiKu 1iel kiacudikalii Ta 3anponoHOBaHO HOBY Kiacudikaiiio OyaiBesb 32 yMOBHOI BUCOTOIO, LI0
IPYHTYETHCS Ha OCOOMMBOCTAX KOHCTPYKTUBHUX Ta 00'€MHO-TIJIAHYBaJIbHUX PillleHb OyAiBesb PI3HUX BHCOT
Ta MOBHICTIO OPIEHTOBaHA HA YKPATHCHKI HOPMATHUBHI JoKyMeHTH. HaBeeHo moBHe OOTPYHTYBAHHS MTPUHHI-
THX y HOBIll KJtacubikanii KpuTepiis moziay Ta 3po6JIeHO MOPIBHSAHHS 3aIIPOIIOHOBAHOI Kiacudikailii 3 icHyto-
J010.

Kmouogi cioBa: kiacudikarist, OyiBist, yMOBHA BUCOTa, KPUTEPIiil MOIiIY, KOHCTPYKTUBHE PillleHHS.
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AnHoranud. B craThe mpoBezieH aHANN3 COBPEMEHHOTO COCTOSIHUS BOIPOca KiaaccuPUKAIUU 3MaHUI II0
BBICOTE B PasHBIX CTPaHax, B yacTHocTH B Poccun, Bemopyccun u Ykpanse. CoracHO pe3yJibTaTaM aHAIN3a
Ha JIAHHBI MOMEHT B OOJIBIIUHCTBE CTPaH HET eMHOTO MHEHHUSI OTHOCUTEILHO Pas/ieJIeHUsT 31laHuil Ha KJiac-
chl 110 BeIcOTe. B pabote mpezcTaBiieHa eMHCTBEHHAS CYIIECTBYIOMAs B YKpPanHe KIacCH(pUKAINS 3/aHii
TI0 YCJIOBHOH BBICOTe, KoTopasi cofepxutcs B /IbH B.1.1-7-2002. BeisiBnens! HetocTaTK 9TOH Kiaccnduka-
1M 1 TPEVIOJKeHa HOBasl KJIACCH(BHUKAIMSI 3/[aHIIT 110 YCJIOBHON BBICOTE, KOTOPasi OCHOBaHa Ha 0COOEHHOC-
TSAX KOHCTPYKTUBHBIX U 06BEMHO-TIJIAHNPOBOYHBIX PENIEHUH 3ITaHUH Pa3INIHBIX BBICOT M OJTHOCTHIO OPHEH-
THPOBaHa Ha YKPAWHCKIME HOPMATUBHBIE TOKYMEHTHI. [IpuBeseHo mosHOe 060CHOBaHNE TIPUHSITHIX B HOBOIT
KJIacCU(UKAINN KPUTEPHEB pas3/le/IeHIS U BLIITOJHEHO CPaBHEHUE HPETIOKEHHOH KIaccuuKalmy ¢ cyle-
CTBYIOIIEA.

Kiouessie cioBa: KJIaCCI/I(bI/IKaHI/ISI, 3/1aHune, yCJ0BHadA BbICOTa, KpI/ITeprI pasziesiennd, KOHCTPYKTUBHOE
peuienune.
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Abstract. The article analyzes the current state of the question of classification of buildings on height in
different countries, particularly in Russia, Belarus and Ukraine. According to the results of this analysis, at
this moment in most countries there is no consensus about the division of buildings into classes according
to their height. The only existing in Ukraine classification of buildings by conditional height, which is
contained in DBN V.1.1-7-2002, is presented in this paper. Disadvantages of this classification have been
identified and new classification of buildings by conditional height, which is based on the features of structural
and space-planning solutions of buildings with different heights and fully oriented on the Ukrainian normative
documents, is proposed. Complete substantiation of adopted in the new classification criteria of division and
comparison of proposed classification with the existing have been represented in this paper also.

Keywords: classification, building, conditional height, criterion of division, structural solution.

Formulation of the problem

Construction is the sphere of industry developing
the most dynamically. The design methods, struc-
tural systems of buildings, erection of buildings pro-
cesses and building material used for production of
building structure have been permanently improved.
Thus, the height of buildings and structures is in-
creased in due course reaching new and new sym-
bols.

Once upon a time, when houses were used to be
single-storey, there was no their classification prob-
lem by the height. But with the technical progress
development and appearance of multi-storey build-
ings, the problem of division of buildings into the
various groups came into being. The first versions
of classification of the buildings on the height were
relatively simple (e.g. single-storey and high-rise
ones) because there were not buildings with differ-
ent singularities. But, as was pointed out, the con-
struction isin progress and in due course high-rise
buildings became different on their space and plan-
ning conceptions in accordance with applied tech-
nical and structural methods used in them, in this
connection the height of the given buildings as be-
forehand was increased rapidly. Theinitial smelting
of pigiron by Abraham Derby in 1720, discovery of
alift in 1864, introduction into action of open-he-
arth furnace and beginning of steel application in
construction in 1864 promoted for development of

high-rising construction that, in its turn, compli-
cated the problem of classification of the buildings
by the height. Besides, as E. N. Kodish [ 1] pointed
out, atthe end of XIX century the USA constructed
new category of buildings — multi-storey construc-
tion, that is for the first time the term «high-rising
building» was used. This is confirmed by the fact
that stillin 1883 an architect William la Baron Genny
constructed 10-storey building «Home Insurance
Building» with height of 55 meters in Chicago was
assumed as the first high-rising building. The ap-
pearance of new types of buildings and their devel-
opment demanded not only the improvement of old
ones but creation of new more complicated classifi-
cations on the height.

That is, generalizing the above mentioned infor-
mation, one can confirm that it is necessary to clas-
sify buildings by the height which is connected with
the variety high-rising buildings from the point of
view of space-planning and structural peculiarities
that preclude the possibilities to refer all the high-
rising buildings to some kind of a class.

Nowadaysin Ukraine the problems of classifica-
tion of buildings on the height are rather complicat-
ed ones. In spite of the rapid development of con-
structional sphere and appearance in Ukrainian meg-
alopolises higher buildings, the analysis of the prin-
cipal normative documents regulating design of dif-
ferent types of buildings: NCR V.1.1-7-2002 [2],
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NCR V 2.2-24-2009 [3], NCR V.2.2-15-2005 [4]
revealed that at the present moment there is the only
classification of buildings by height, exactly by con-
ditional height which is in the NCR V.1.1-7-2002
[2]. The more in-depth analysis of the document dis-
covered that this classification was made merely on
the basis of various types of evacuation methods in
buildings but civil engineers need classification di-
viding building on the height on the basis of pecu-
liarities of structural and space and planning con-
ceptions of the buildings but there is no such kind of
classification at allin Ukraine.

The purpose of the paper

The study of the problem of buildings classification
on the height in different countries and producing
of buildings classification on the height depending
on structural singularities of buildings of various
height in accordance with regulations of the Ukrai-
nian Construction Rules.

The analysis of existing classifications

The analysis of the papers by L. A. Viktorova [5],
Yu. G. Granik [6], A. Tarantsev [ 7], V. Kravtsov [8],
Yu.I. Potapova [9], 1. S. Yermolovich and N. M. Va-
silets [10] and also A. M. Asaul and S. M. Ivanov
[11] revealed that in spite of the rich world practice
of construction of high-rising buildings there is no
uniform classification of buildings on the height yet.
Besides there are two types of parallel measurement
of high-rising buildings — in meters and in storeys
or floors. In her paper L. A. Viktorova [5] connects
it with peculiarities of different normative docu-
ments in dependence on the tasks to solve which are
directed the contents one or another document. In
this connection, A. Tarantsev, Yu. Potapova and
I. Yermolovich in their papers [7,9, 10] reached the
common conclusion that application of the criteri-
on of the height in meters is more correct because
the height of storeys in a building can be distin-
guished from the building purpose and demands of
the National Designing Rules.

Aswas pointed out earlier, nowadays there is no
aunified idea how to classify buildings on the height
because all the existing classifications are rather
conditional and distinct from each other. The first
attempt to divide buildings by the given indication
was done at the symposium of CMEA in Moscow in
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1976. At that time, the common classification of
buildings on the height in meters was accepted. In
the classification, the buildings higher than 30m
were fallen in the category of the high-rise build-
ings, the buildings up to 50, 75 and 100 meters, re-
spectively, to I, IT and III category of high-rising
buildings and the buildings higher 100 meters (that
is approximately with 30 storeys) to skyscrapers.
The fact was represented in the papers of V. Kravt-
sov [8], A. Tarantsev [ 7], I. Yermolovich [10] and in
the coursebook by V. Shuller [12].

It can be said that the given classification has
been still used in Russia in application to public
buildings. But the frameworks accepted by CMEA
are not rigid, so in many countries the concepts
«multistorey», <high-rising» and «high-rise build-
ing» are distinguished depending on designing tra-
ditions adopted in one or another country.

Concerning the contemporary classification of
buildings on the height in Russia, it is rather com-
plicated problem because of the fact that various
sources of information give different explanation of
the similar terms and as a consequence, different clas-
sification of buildings. For instance, A. M. Asaul in
his paper [ 11] refers buildings with height up to 3
storeysto low-rise ones, with height of 4-9 storeys
to high-rise buildings, with height of 10—20 storeys
tomultistorey buildings and buildings higher than
20 storeys as skyscrapers.

A. Tarantsev [7] gives the similar classification
but he refers to low-rise buildings that are higher
than 1-2 storeys and to high-rise buildings that are
higher than 16 storeys.

It should be pointed out that in spite of all disad-
vantages of the classification of buildings on the
number of storeys, residential buildings in Russia
are accepted to be classified namely by this criteri-
on. Total analysis of classification of buildings in
Russia was also made in the papers of I. Yermolovich
and N. Vasilets [ 10]. They state that starting from
the fire-protection requirements and requirements
of normative documents, such as MESR 4.19-2005
«Temporary rules of designing of muti-functional
high-rise buildings and complex buildingsin Mos-
cow» [13] and TCR 31-332-2006 «Residential and
public high-rising buildings» [14] the practice of
reference to high-rising buildings higher than 75
meters (approximately 25 storeys) became custom-
ary in Russia. On the basis of the statement, they
offer the following classification of the buildings on
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the height: low-rise buildings — 1-2 storeys, aver-
age-rise buildings — 3—5 storeys, multistorey build-
ings — 6-10 storeys, high-rise buildings — 11-25
storeys, skyscrapers — more than 25 storeys.
L. A. Viktorova, V. Kravtsov and Yu. Potapova hold
the same point of view to refer buildings to one or
another group in theirpapers[5,8,9]. It should be
notice that in accordance with [15], multistorey
buildings relate to the structures more than 10-25
storeys on the territory of Russian Federation and
this piece of information practically coincides with
above-mentioned classification by I. Yermolovich
andN. Valilets.

In other countries, e. g. in Belorussia, there is
another classification of the buildings on the height.
Belorussian rules TCR 45-3.02-108-2008 «High-
rise buildings. Construction rules of designing» [16]
hasbeen established that to high-rise buildings are
related multistorey buildings with height from 75
to 100 meters and public buildings and buildings of
multi-functional assignment with height from 50 to
200 meters. In connection with it, in accordance to
point 3.1 of the document, the height of the build-
ing is the difference of marks from the surface of
roadway of the nearest passageway to the building
up to level mark of the upper storey floor not con-
sidering maintenance storey. By the way, the similar
designation is given in the Ukrainian NCR V.1.1-7-
2002 [2] as «a conditional building height».

A. Kravtsov [8] connects height restriction in a
residential zone with the fact that 100 m is a low
mark above the cities and towns in a country of cloud-
iness and smog which can bring to the health wors-
ening of peopleliving on the upper floors, that is to
progress such diseases like «seasickness» or high at-
titude sickness. Besides, the standards of the Re-
public of Belorussia RTC P 2331-2013 «Classifica-
tion of buildings and structures» [17] relate build-
ings higher than 30 m.

In the paper of L. A. Viktorova [5], there is the
example of classification of buildings on the height
in Germany. According to the classification, all the
buildings are divided into 4 groups: I. are the build-
ings with height 22—30 m, IT. with height 30—60 m,
III. with height over 60 m and I'V. with height over
200 m. From this point, one can make a conclusion
that there are different concepts concerning high-
rising of the buildings in various countries thus, clas-
sification of various countries differ between each
other countries.

Anatoliy Yugoo, Andrii Tymoshko

Concerning classification of buildings on the
height in Ukraine, as it has been pointed out al-
ready, the analysis of the normative documents NCR
V.1.1-7-2002 [2], NCR V.2.2-24-2009 [3], NCR
V.2.2-15-2005 [4] showed that the uniform acting
at the present moment classification have been just
given in NCR V.1.1-7-2002 «Fire safety of building
objects» [2]. But to the base of classification was
laid just criteria of fire safety connected with differ-
ent ways of evacuation of people from the buildings.
Nevertheless, as L. A. Viktorova points out correct-
ly, high-rising of a building depends on largely on
its space and planning, structural and other singu-
larities that determined by requirements to resis-
tance and reliability of the structural system of a
building. Thus, we are mostly interested by the clas-
sification of buildings on the height just from the
point of view of structural criteria of division. But,
unfortunately, there is no such kind of classification
in Ukraine.

NCR V.1.1-7-2002 «Fire safety of building ob-
jects» [2] classifies all buildings by the conditional
height in the following way:

a) low-rise buildings — height is H<9m (asarule
up to 3storeys including);
b) multistorey buildings — heightis9 m <H <26.5 m

(asarule up to 9storeys including);

¢) high-rise buildings — height is 26.5 <H <47 m

(asaruleup to 16 storeys);

d) skyscrapers — height is 47 m (as a rule more than

16 storeys).

In this connection, for conditional height NCR
V.1.1-7-2002 [ 2] takes the height of arrangement of
the upper floor without regard to the upper storey
for utility services. In turn, the height of arrange-
ment of the upper floor is determined by distinction
of marks of the passageway surface for fire engines
and floor of the upper storey.

However, more in-depth analysis of the given
classification showed that it is composed on the ba-
sis of criteria of fire safety of buildings. For instance,
point 5.36 of NCR V.1.1-7-2002 [ 2] determines that
in buildings with conditional height of not more
than 9 m (low-rise buildings) it is permitted to stip-
ulate staircases of the type SC2 (Staircase 2), the
same point points out that in buildings with the con-
ditional height of not more than 26.5 m (multisto-
rey buildings) the staircase of the type SC1 (Stair-
case 1) isused. The point 5.39 of NCR V.1.1-7-2002
[2] states that in buildings with conditional height
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of more than 26.5 m (high-rise buildings) pressur-
ized staircases are stipulated. And, at last, point NCR
V.1.1-7-2002 [2] states that in the building with
conditional height of more than 47 m (skyscrapers)
there should be stipulated lifts or elevators to trans-
port asubdivision of the fire guard. Summing up the
above-mentioned information, one can make the
conclusion that given inNCR V.1.1-7-2002 [ 2] clas-
sification of the buildings on the height is composed
completely on the basis from different ways of evacu-
ation forbuilding of various height.

Classification of buildings on height and number
of storeys

As it was pointed out earlier, we are mostly inter-
ested by classification of buildings on the height
which would be based on structural singularities of
buildings with various height. Thus, according to
the purpose of investigation, the classification of
buildings on the conditional height was composed
that based on just structural criteria of division

which are standardized by regulations NCR V.1.1-

7-2002 [2],NCR V.2.2-24-2009 [3] and NCR V.2.2-

15-2005 [4]. It has the following mode:

a) low-rise buildings — heightis H <12 m (as a
rule up to 4 storeys including);

b) multistorey  buildings —  height is
12m < H < 26.5 m (asaruleup to 9storeysin-
cluding);

¢) high-rise buildings — heightis 26.5<H <73.5 m
(asaruleup to 25 storeys);

d) skyscrapers — height is H > 73.5 m (as a rule
more than 25 storeys).

The complicated «structurals classification can be

also given in the form of comparison with existing

«fire hazard classification» (see Figure).

Note: since the regulation of ruling documents
on the territory of Ukraine NCR V.1.1-7-2002 [ 2],
NCRV.2.2-24-2009 [3], NCR V.2.2-15-2005 [4] is
oriented to the conditional height of the buildings
(see point 2.18 [2]) so the proposed «structural»
classification isalso composed in dependence on the
conditional height of the buildings. At pointing out
of approximate height of buildings of various groups,
the average height of the floor of 3 m was used.

In contrast to «fire» classification NCR V.1.1-
7-2002, in «structural» classification in the limits
between various groups of buildings there are ele-
ments that impact to the principal choice of struc-
tural or space and planning solution of a building in

Proposed «structurabs : - | Classification on
classification _I == NCR V.1.1-7-2002
1 M b= =T
— ]
1 R =
skyscrapers P
— M B
— = =
—HHEH R o
H=735m = :l R __.—"
(@5 stofeys) = [ /] =
] :I ol T
‘high-rise buildings = :l J_—I: =11
o = il H « H - 47m
=_—r1 :| _ ml B~ (16 storeys)
o q L] *
—_— el =
:I : [ i high-rise buildings
— HHH =
H=26,5m Tl :l NS Rt I H=26,5m
—=1 b B o =
(9 storeys) ] q BlH =X (9 storeys)
multistorey buildings i [ [ o i | buildi
= ] - y
H=12m = ] B ol =11
@ storeys) e I o S L
Tow-ise buildings o] E‘ e fm [T @ storeys)
1‘%—:”—]‘ 5 - [r'—-"l low-rise buildings

Figure. Comparison of the proposed «structural»
classification of buildings on the height (on the left)
and classification of the buildings on NCR V.1.1-7-2002
(on the right).

the whole. The instance for a limit between low-rise
(<12 m) and multistorey buildings (>12 m) a lift
was accepted, that the buildings without lifts are
proposed to relate to low-rise ones. The equipment
the buildings with lifts is regulated by the point 5 of
NCR V.2.2-15-2005 [4], just the point 5.1 states
that in buildings higher of 5 and more (that is> 12 m)
the lift is installed necessarily. The lift was taken for
the limit of classification because the appearance of
lift shaft in a building changes its space and plan-
ning solution significantly in comparison with build-
ings without a lift. It should be pointed out that
NCR V.2.2-15-2005 [4] represents a term «low-rise
building» as construction of the territory with one-,
two- or three- storey buildings (<9 m) but in this
case it is not completely clear why three storeys are
the limit.

For the limit between multistorey buildings
(<26.5m) and high-rise buildings (>26.5 m), as in
the «fire» classification [2] pressurized staircases
were accepted because their appearance also effect
to the choice of the space and planning and structural
solution because that to such kind of staircases spe-
cial requirementsintroduce concerning their arrange-
ment in a building. In the contrast to classification
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on [2], in the proposed «structural» classification
pressurized staircases are considered to be as a struc-
tural element but not as the way of evacuation. Ap-
plication of pressurized staircases in the buildings is
regulated by point 5.39 of NCR V.1.1-7-2002 [2],
which establish that pressurized staircases should
be stipulated in the buildings with conditional
height more than 26.5 m.

At last, for the limit between high-rise buildings
and skyscrapers were accepted the mark of 73.5 m.
For the first time in Ukraine the designing of build-
ings higher than 73.5 m isregulated by the separate
document NCR V.2.2-24-2009 «Design of residen-
tial and civil skyscrapers» [3] which gives the term
«a skyscraper» as «a multistorey building of resi-
dential and civil application with conditional height
from 73.5 m and highers. Secondly, the buildings
higher than 73.5 m require quite another approach-
esto design in the whole since there are no increased
requirements to high-rising buildings concerning
resistance and reliability of structural system. The
fact isalso represented in papers of V. Kravtsov [ 8]
and I. Yermolovich [10]. Besides, Yu. Granik in his
paper [ 6] correctly notes that with increasing of the
height of a building the load to load-bearing struc-
tures isincreased sharply (mainly the dead load and
wind load). In connection with it, L. Viktorova in
her paper [5] points out that in buildings higher
than 75m principally another types of structural sys-
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tems are applied (e.g. shaft or box systems) that dis-
tinguish them from the buildings of less height.

Conclusion

The problem of building classification on the height
is especially acute in the world. It arose in the XIX
century with appearance of skyscrapersand further-
morerequired permanent study and improvement of
existent classification. Nowadays, there are many clas-
sifications of buildings on the height which are dif-
ferent between each other via various conceptions
concerning the height of buildings in different coun-
tries. With respect to classification of building on
the height in Ukraine, the analysis of normative doc-
uments showed that at the present moment there is
only one classification based on foundation of require-
ments of fire safety of buildings but it is not com-
pletely proved from point of view to their structural
solutions. In the proposed paper of «structural» clas-
sification of buildings the structural singularities of
buildings of various height are accepted for criteria
of division of buildings to the groups, namely: pres-
ence or absence of lifts in pressurized staircases and
application of specific structural systems for skyscrap-
ers. This classification solves the problem of absence
engineering classification of buildings on the height
in Ukraine and can be applied in construction prac-
tice to determine a group of any building.
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IOroB Anarouiii Muxaitnouy — 1. T. H., npodecop, 3aBiayBay Kabeapu TexHoJorii i opraxizanii Oyaisaunrsa [[oH-
6achKOl HalliOHAJILHOI akazieMil OyAiBHUITBA i apxiTekTypu. YieH YKpaiHCbKOI acorialii 3 MeTaneBux KOHCTPYKIIiH,
uyaeH MixxHapozHOI acoriarii TpocTOPOBUX KOHCTPYKIIiH, WieH YKPaiHChKOI CHIKK 3 HEPYHHIBHOTO KOHTPOJIO Ta
TexHiuHOl AiarHocTrku. HayKoBi iHTepecH: ekcIuTyaraniiiHa HaiiiHicTh GY/TiBETbHUX METATEBUX KOHCTPYKIIIH, TEXHi-
YyHa JiarHOoCTUKa OyAiBeJbHUX KOHCTPYKIIiM, TEXHOJIOrIs i opraHisaiis MOHTa)KY MeTaJeBUX KOHCTPYKIIiii, pobora
METAJIEBUX KOHCTPYKIIN 3 ypaxyBaHHAM MOHTaKHUX CTaHIB.

Tumomko Auapiii Onekcanaposuy — acnipanT kKadeapu TexHOJIOTII i opranisanii GyaiBHuITBa [JoHOaChKOI HAallio-
HaJIbHOI akazemii OyAiBHUITBA i apxiTekTypu. Haykosi iHTepecu: HanpysKeHO-1eOpMOBaHUii cTaH BUCOTHUX Oyi-
BeJIb 3 METAJIEBUX KOHCTPYKIIIN 3 ypaXyBaHHSIM MOHTAKHUX BILJIMBIB.

IOroB Anatosmiit MuxaiiioBuy — 7. T. H., mpodeccop, 3aBexyontiii Kadeapoil TeXHOJOTUN 1 OPTaHU3AI[MU CTPOM-
TesbeTBa JJOHOACCKON HAIMOHATBHOI aKajleMIH CTPOUTENBCTBA U apXUTEKTYPBL. UileH YKPanHCKON acconuarmm mno
METLTNIeCKUM KOHCTPYKIMM, WieH MeXIyHapoQHO! acCOnUanuy 1o IPOCTPAHCTBEHHBIM KOHCTPYKIUSM, WIEH
YkpanHcKoro o6IecTBa Mo Hepa3pyIaioneMy KOHTPOIIIO U TEXHUYeCKO! AnarHoctrke. HaydHble HHTEPECHL: 9KCILTY -
aTalMOHHAST HAJIEKHOCTb CTPOUTENBHBIX METAJINYECKUX KOHCTPYKIUN, TeXHHYECKas! TUArHOCTUKA CTPOUTETbHBIX
KOHCTPYKIIHIT, TEXHOJIOTUST M OPTaHU3AINST MOHTaKa METAUIMYECKIX KOHCTPYKIMH, paboTa METAIINIECKUX KOHCT-
PYKIIMIi C yYeTOM MOHTa’KHBIX COCTOSIHUIL.

Tumomko AHapeii AJeKCaHAPOBUY — acITUPaHT KadeApbl TEXHOJOTHH U OpraHU3aluy CTPoUTeNbcTBa JloHbaccKon
HAI[MOHATBHOM aKaZleMUU CTPOUTEJBCTBA U apXUTEKTYphl. HayuHble MHTepechl: HaNPsKeHHO-1eOPMUPOBAHHOE CO-
CTOSTHVIE BBICOTHBIX 3[IAaHUI U3 METATMYECKUX KOHCTPYKITMH C YY€TOM MOHTAKHBIX BO3/EHCTBUIL.
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