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Hypothetics: never-ending stories.

Einstein loved Switzerland. He considered it totally organic. He used to live in many countries: the United States could be
characterized by fast and bright flow of life, Belgium — slow thoughtfulness, Germany — cold orderliness, France — breath of life
and impulsiveness... Often in conversations with friends and colleagues Einstein claimed that the relativity theory could only be
born in Bern. Certainly, the USA offered considerable prospects and opportunities, Germany — an invariably close attention to
science. But in Switzerland life in conditions of natural magnificence, spiritual tranquility and internal feeling of freedom allowed
the liberated intelligence to function with the greatest efficiency.

The scientist thought about all this during his visit to the Alpine confederation walking along the Kramgasse Street in Bern. Having
reached the house number 49 — former house of his family, Albert took off his hat and looked into windows on the second floor of
the building leaning on a post box. Significant moments of his Swiss life flew through the Einstein’s consciousness like a bright
kaleidoscope...

Unexpectedly, the person passing by recognized the outstanding physicist and exclaimed:
— That’s impossible! Einstein!!!

— Yes, — the physicist wasn’t surprised that clever Swisses are aware of science news. He smiled. — But, why are you so amazed
to see me here?

— You know, I've heard words that your relativity theory is the greatest nonsense or the generation of extraterrestrial mind. But
I’d better trust the second version which doesn’t assume your presence on Earth.

— Why is that?

— Look, — the person continued to talk ironically: In fact, you prove the materiality of space and time. You call them the source of
gravitation. Am I correct?

— Well, relatively correct, I’d say, — the physicist smiled again.

— Then if I were you, I’d stay in Space forever and manipulate time and matter: increasing length of life, accelerating public
progress!

— Ah, that’s what it is about! — Einstein burst out laughing and then continued seriously, — But my theory doesn’t say that time
can create and change the course of history. It is about the fact that contrary to all natural laws, huge space bodies can’t do this
and a little man can
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IMAGE OF CRATER IN THE ACRHITECTURE OF “SHABYT” PALACE OF ARTS
IN ASTANA AS A SYMBOL OF IDENTITY OF THE ESSENCE OF ART AND NATURAL
ELEMENTS — 2009 (ARCHITECTS MATAYBEKOV SH.U., KYDYROV U.S.)

G. Kissamedin, Doctor of Architecture, Academic Professor
Kazakh Leading Academy of Architecture and Civil Engineering, Kazakhstan

The article is related to the architecture of “Shabyt” Palace of Arts with a total area of 23,900 m? which was built in 2009 in
Astana and located at 10 Independence Avenue, opposite to the Palace of Independence. The building was built as a palace of arts, but
later it was transferred to the balance of the Kazakh National University of Arts. Despite such transfer of the building the citizens still
call it “Shabyt” — inspiration that does not contradict the spirit of the University of Arts, but its internal structure is not suitable for the

training practice.

Keywords: the architecture of “Shabyt” Palace of Arts, the image of “crater explosion”, the computer rendering, the interior

architecture.
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ccording to designers of the

building, the architecture of
“Shabyt” Palace of Arts is an embodiment
of identity of the unique result of human
creativity and natural elements which,
in this particular image, represents the
crater as a result of the explosion. The
crater is just a funnel, it has no body. The
form of “Shabyt” Palace of Arts may
be presented as the intersection of two
cones — right and inverse, two spinning
bodies of rotation. The rotation of inverse
cone is resulted in the ring-like walls of
basement courtyard similar to the crater,

and the second cone formed the ring-like
external inclined walls of the building.
Cones of external and internal walls
have formed a ring of round body of
triangular  cross-section, where the
land is a basis, but the uniqueness of
the form is provided by a slight tilt of
the rotation axis of internal cone due
to which an inclined shear line of two
cones is formed. An oblique section of
the intersection of two cones makes it
possible for an anonymous geometric
shape to acquire individuality, besides
the section allows demonstrating the

Photo 2. Perspective view of “Shabyt”
Palace of Arts from the front
facade oriented to the axis and the
Independence Square

Photo 3. Border of the intersection
of inclined surfaces of exterior and
interior round facades

architecture of the form at a distance.
The inclination of the “Shabyt” building
is directed to the Square with respect to
which the building opens and makes a
kind of bow to the Independence Square.
The edge of the intersection of inclined
surfaces of walls made of blue glass
which evokes sensation of a border of the
glass monolith is especially untypical for
architectural forms. It adds a new twist
to the perception of the architectural
form and elicits different associations;
people, who have tried to describe the
architecture of this building, compared
it, for example, with ink-pot which was
used by the Soviet schoolchildren in the
1950s. It was round, glass, blue colored
by ink with cone-shaped hole for a pen
like a funnel of the crater.

Siting of the building in the image
of “crater explosion” (Photo 2) on the
ground is to make some “technology-
related changes”, but the absolutely flat
surface neutralizes the explosionand turns
the building into a silence of overturned
bowl. The “Shabyt” Palace of Arts and
the Palace of Independence are located
on both sides of the main administrative
axis where the Independence Square
with the Monument of Independence,
the Pyramid “Palace of Peace and
Harmony”, the “Baiterek” monument and
the “Acorda” Residence of the President
are located. The windows of “Shabyt”
Palace of Arts command the whole
panoramic view on the surrounding
from the Palace of Independence to
the “Hazrat Sultan” Mosque. The front
facade of “Shabyt” Palace of Arts is
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oriented to the Independence Square.
When coming in the visitor enters the
horizontally oriented, narrow and oval
entrance hall 8.7 m high that resembles
an oval of turned to you “crater” of
basement courtyard which could be seen
when approaching the building.

All buildings appeared within the
new city put a kind of pegs into the
architectural outline, therefore this
small building had to play an important
role within the architectural context;
it, being located opposite the Palace
of Independence, signified the end
of one side of the governmental axis.
A relatively small public building in
a familiar image may not have played
such a role. It is difficult to “retain”
the axis if the building does not stand
out, so the architects tried to give it a
stunning image of the place according
to its designation. The form found by
architects has not been previously met;
it has novelty and memorable image.
The uniqueness of architectural image
may be compared with the image of man
whom, if you have ever seen him or her
before, you can remember and recognize
when next you meet, and the “Shabyt”
building may not be forgotten, if it is
once seen.

The Palace of Arts and the club
represent several independent groups
of premises by its architectural and
planning structure:

— administrative block with entrance
hall,
canteen or coffee-room;

cloakroom, sanitary facilities,

— library with reference room;

— 3 or 4 groups of club rooms with
the area from 50 to 100 m?;

— cinema hall for 300 people with
lobby;

— multi-purpose hall
dancing, aerobics.

In the plan the building represents a
circle with a diameter of 120 m, and the
center of axis lines of internal walls is

for sports,

shifted to the center of a small circle of
37 m radius. Third circle — intersection
lines of two cones, right and inverse, as
mentioned above, — is a kind of ridge
of 45 m radius. The space of basement
courtyard “the crater”, properly
speaking, which is the main character of
the project idea — is unusually beautiful
space protected against the wind and
open to the scenery spots of the city. A
closed round accessible roof area with
inclined glass walls like a bowl was
meant to become a green garden for
rest and an additional space for creative
activities.

In this project, the roof and walls are
combined and the line of its intersection
passes through the middle between
internal and external walls, but centers
of three circles lie on the central axis
of the main entrance. Four entrance
halls provide the autonomy of activities
performed by club groups. There are
three halls in the center — cinema,
rehearsal hall and sports hall which
are independently operated. Although
thoughts of architects were aimed to
create a pure form of crater, the planning
layout of the premises was drawn up for
the club building with due regard to all

requirements. After its construction the
building was transferred to the balance
of the Kazakh National University of
Arts, a set of premises of which did not
comply with the requirements applicable
to the universities. There are no lecture
halls, showrooms, recreational spaces,
workshops, studios, laboratories and
other premises necessary for the higher
education institutions.

The tender for construction of
“Shabyt”

Turkish construction company “Sembol

Palace of Arts won the

Dnroaat”, but the construction was
subsequently assigned to ‘“Basis-A”
construction company, representatives
of which have lost touch with designers,
so the architecture has some deviations
from the initial idea, — the project
designer Shokhan Mataybekov says. The
architecture of this building was to be
made by using the technology of hidden
sashes; such plants exist, it produces glass
which is put butt-to-butt so that the entire
form is run into a single monolith. First
of all the monolithic form is a purpose
of the idea, and secondly, the color of
glass was supposed to play an important
role within this project. The building
is to be easy, light blue with a silvery
shade and have a specular reflection of
5 to 10%, the form had to possess the
properties of reflection, flicker, and shine
so that any person could not estimate
its real physical properties within its
perception. An easy, silver blue, mirror-
bright uniform monolith form should be
perceived as a sculpture and get up the
place where it is located.
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Photo 4. Section along the central axis

of “Shabyt” Palace of Arts

Photo 5. Ground floor plan of “Shabyt”

Palace of Arts
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The architecture built in the “crater”
sculpture had to serve by its form: to
reflect, be blended in semi-tones with the
surrounding space, slide in your mind as
a flickering image, even disappear under
certain weather conditions, but a dark
and heavy monolith which is the same
under all weather conditions was made;
I didn’t expected such a result, — the
project designer Sh. Mataybekov says.

The ideas of designers come to life
during the computer rendering as virtual

images of reflections in silver-blue glass,

where people, cars, and clouds may
appear and disappear in the round form.
The mirror form of the building had to
give a visual lightness to the building,
and silver-blue glass being mixed with
the blue color of the sky had to loss the
boundaries of reality between the form
and its reflection, but all this was not
implemented in the building architecture.
Although the designer was not satisfied
with the chosen color of glass, the
building still infuses the amazement at
a new approach to the architecture, and

a relatively small building came into
notice and played an architectural role
assigned to it.

The windows of side face of
“Shabyt” Palace of Arts command the
view on the Palace of Independence
and the Independence Square with the
Monument of Independence (photos 7
and 8). The Monument of Independence
and the Pyramid “Palace of Peace and

29

Harmony” are seen from the windows
of upper floors of the central part of the
building in the rim of interior ring facade
(photo 9). The “Hazrat Sultan” Mosque,
the main mosque of Astana, may be
perfectly seen from the windows of upper
floors of the north part of the building
(photo 10). The round panoramic view is
commanded due to the inclination of the
building oriented to the governmental
axis; a person who is on the upper floor
may see the panorama of the city as from
the viewing platform. Any person who
is in the Shabyt building finds himself
at the center of observation due to the
circular pattern of corridors around the

ool 6.

o 1
=y T N -

Photos 7, 8, 9, 10. Panoramic view of the surrounding of “Shabyt” Palace of Arts. View from the windows of “Shabyt”

Palace of Arts. (Photos of the author were made from the windows of the 6" floor, from the height of 28 m)
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perimeter of the building, although this
is a relatively low-rise building 40 m
high in the highest part of the ridge.

In terms of architecture, the picture
of two fragments of “Shabyt” Palace
of Arts and “Hazrat Sultan” Mosque
(photos 11 and 12) represents the concept
for interpretation of the XXI century
architecture and the traditional Muslim
architecture of the past by revealing
world view of epochs and peculiarities
of our time due to the fact that both
buildings were built at the same time.
The comparison of two buildings, the
“Shabyt” Palace of Arts and the “Hazrat
Sultan” Mosque, does not seem to be
strange, because the “Shabyt” Palace of
Arts in its interpretation of architecture
could be a mosque, library, business
center or any other residential or public
building, and the architecture of the
“Hazrat Sultan” Mosque — only mosque.
The appearance of archaic image of
the “Hazrat Sultan” Mosque for 5,000
people in Astana in 2012 is related to the
trend of the first years of Independence
related to the return of a debt to the
cultural heritage — return of cathedrals
with a traditional image to the cities.
The perspective view of both buildings,
the “Shabyt” Palace of Arts and a
fragment of the Palace of Independence,
evokes the feeling of industrial nature
— it is harsh, insular and inaccessible, its
images do not reveal its assignments.

The interiors of “Shabyt” Palace of
Arts, unfortunately, have no unity with
the style put into the project concept;
interior designers contributed a new
motif to arches which has eventually
nullified the unusualness of the building
architecture. Everything is unconnected

here: variegated arcs, adjusted sashes
at semi-round galleries and dummies
all around — profiles, false portals, in a
word, the interior is from another story
and it does not correspond to the building
architecture. The interior architecture is
made by using a cheap plaster on gypsum
plasterboards and evokes associations of
the temporary decorations set in hast.
Metal constructions are hidden with
gypsum plasterboards; for some reason
it serves for heavy concrete supports,
beams and arches. All this looks very
poorly, while it is the interior space
that had to be exponents of features
of the unique architectural form and
unusual structural system of the
“Shabyt” building. A light metal frame
of the building has disappeared; it was
replaced by the supposititious decor for
concrete constructions made of gypsum
plasterboards.

The interiors of the unique building
should be made by the project designer;
it should express ideas contained in the
project concept as it is done all over
the world. The world famous architect
F. Gehry, while designing his buildings,
attached the enormous importance to
its interiors, in fact, for which such
buildings were made. He highlighted
the goals and objectives of the buildings
interiors. For example, F. Gehry has
engaged Japanese in noise specialists and
has used an expensive wood in order to
get the best sound in the building of Walt
Disney Concert Hall instead of using a
cheap plaster for interior decoration.
After the
director of the Philharmonia Orchestra,

first rehearsal the music

Mr. Salonen, turned to Frank sitting in
the hall and said: “We will stay here”.

Photo 11. Perspective view of a fragment of Palace
of Independence and a side face of “Shabyt” Palace of Arts
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In response, 70 year old F. Gehry broke
into tears thus expressing the whole
dramatics of the situation: if the building
with all its beauty eventually proved to
be unsuitable for the work of symphony
orchestra, nobody would understand it,
setting aside of the necessary additional
expenses. The cost of the unique product
can never be predicted and this is not to
say that “this is an amount for which a
unique product can be made”, because
it should be spent as much as necessary.
Thus, the Walt Disney Concert Hall in
Los-Angeles became not only the most
exotic architectural structure, but the
best music venue in the USA.

The lobby of “Shabyt” Palace of
Arts, on which galleries of 5 floors of
club rooms look out, is a rare, unusual
space 20 m high of triangular section.
The premises of the upper floors, slightly
and floor by floor, overhang the lower
floors in double-height space of the
lobby thus creating a light and dynamic
upward movement before a clean
segment of absolutely round plane of the
inclined wall. The solution presented in
the real interior demonstrates a complete
lack of understanding of the concept of
the building architecture.

Feigned piers of arches and beams
straighten the curve of the inclined wall
and close the panorama of the round
basement courtyard space — “the crater”
— from all floors. The courtyard-crater
is a quintessence of the project which
remained unnoticed by designers of
interior where the structural system
expressing the project idea, which seems
to be recognized as unbeautiful by the
designers of the “Shabyt” building due to
the used interior foofaraw, was apparent.

Photo 12. Perspective view. Fragment of “Shabyt”
Palace of Arts and the “Hazrat Sultan” Mosque
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Photo 13. Interior of corbel lancet arches Photo 14. Corbel arched doorways — entries
in the lobby opposite the assembly hall to the audience hall

In this regard, the words of J.W. Goethe
are recalled: there is no difference
between beauty and truth, however
beauty is truth. A lot of examples on this
topic may be given here, starting with
the Eiffel Tower in Paris.

The panoramic view from the bridge
represents three buildings: “Shabyt”, the
Palace of Independence, the Monument
of Independence and the Pyramid
“Palace of Peace and Harmony”, but
the governmental axis is presented only
by two buildings — Shabyt and Pyramid
— and this dialog involves the spire of the
Monument of Independence located at
the eponymous square, but not the Palace
of Independence directed to the ground.

‘I‘t should be noted that the Pyramii Photo 15. Corridor — the gallery of forth floor looked out on the internal
Palace of Peace and Harmony double-height space of the lobby
dominates magnificently and soars

in the landscape of the waterfront, its

lines are maintained by the grade lines 1
of locality and it is very harmonious in
the environment. In this panoramic view
“Shabyt” and the Palace of Independence
specify one end of the governmental
axis on both sides. The architecture of
the Palace of Independence has no vote
in this picture, although it was to play
an equal role as the Shabyt building.
“Shabyt” manages to do it due to its Photo 16. Panoramic view from the bridge
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unusual form of crater, but its siting
similar to the Palace of Independence is
immersed in the landscape, while “the
explosion” is the project concept and
the crater left was to soar. The “Shabyt”
building architecture has a huge impact
in the axis space due to its form, but its
siting loses out to the Pyramid.

The article is written following the
architect Mataybekov Sh.U.
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BLUE WHALES OF ASTANA CITY -
THE ADMINISTRATIVE BUILDING OF
THE NATIONAL KAZAKHSTAN TEMIR
ZHOLY COMPANY LOCATED
ON THE LEFT BANK OF THE ESIL RIVER,
ASTANA CITY, 2009
(ARCHITECT ABILD TOLEGEN)

G. Kissamedin, Doctor of Architecture, Academic Professor
Kazakh Leading Academy of Architecture and Civil Engineering,
Kazakhstan

The article is devoted to the high-rise twin towers architecture
of the “National Kazakhstan Temir Zholy Company” administrative
building (NKTZC) in Astana city, located at the Green Water Boulevard
- administrative center of the capital. The high-rise twin towers formed
a new architectural focus of Astana city that is visible from any part
of the city.

Keywords: the volume-spatial composition, the type of integrated
development, the tapered endings’ game.

Conference participant,
National Research Analytics Championship,
Open European-Asian Research Analytics Championship
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I'OJIVBBIE KUThI ACTAHBI -

AJIMMHUCTPATUBHOE 3JAHNE
HAHHOHAHBHOPI KOMITAHUA

KA3AXCTAH TEMUP XOJIbI B ACTAHE,

HA JIEBOM BEPET'Y PEKU ECUJIb —
2009 r. (APXUTEKTOP ABUJIBJIA
TOJIETEH)

Kucamenun I'M., kaHza. apxuteKTypsl, Ipog.
Kasaxcxkas ['onoBras ApxurexrypHo-CrpoutenbHas AkageMus,
Kasaxcran

CTaThs HOCBSIIIICHA ADXUTEKTYPE MAPHBIX BEICOTHBIX OAIICH aIMH-
HucTpaTuBHOTO 31aHns «HarmonanbHas xomnanus Kaszaxcran Temup
Kome» (HK KTX) B Actane, pacnonoxeHHOro Ha BoaHo-3eneHom
OynbBape — aJMUHUCTPATHBHOM IIEHTPE CTONUIIBI. [TapHbIC BBICOTHBIC
GaurHu chOPMUPOBAII HOBYIO apXUTCKTYPHYIO TOMHUHAHTY ACTaHbI,
KOTOpasi BUJIHA U3 JI000i1 4acTi ropoaa

KuroueBble cj10Ba: 0OBEMHO-IIPOCTPAHCTBCHHAS KOMITO3HIIHS,
MHTETPHPOBAHHBIH THIT 3aCTPOHKH, UTPA CKOIICHHBIX 3aBEPIICHUH.

YuacTHUK KOH(pepeHI N,
HarmponanpHOro nepBeHCTBa M0 HAyYHON aHATUTHKE,
OrtkpeiToro EBponeiicko-A31uarckoro nepBeHCcTBa 10 HayYHO! aHaJIUTUKE

| &os¥e Digital Object Identification: http://dx.doi.org/10.18007/gisap:tsca.v0i7.1189 |

q JIMUAHHACTPAaTUBHOE 3IaHHE HAIW-
oHaNmbHOM Kommanun «Kazaxcraxn
Temup JKombD» UMeEET CIOKHYIO 00BEM-

HO-TIPOCTPAHCTBEHHYIO
KOTOpasi 3aKIIIOYaeTCs B CIUIETEHHH TpeX

KOMITIO3HUITHUIO,

o0bemoB. [Ie 37 m 40 sTaxkHbIC BBICO-
TKH B IUIAHE KaXkJasl MPEJCTaBIsIeT MO-
JYKpYT THAMETPOM 22 M, CMEUICHHBIE Ha
YeTBePTh JHAMETpa OTHOCUTEIHHO JAPYT
npyra. PaccrosiHue Mexmy MOIyKpyra-
mu 11 M. Bsicora 40-sTakHoif Oamrxu
cocraBiseT 175 m, 37-staxknas — 163 m.
Beicorasie mapuble Gaman «Kazaxcran
Temup JKomb» pacmonokeHBI B HOBOM
AIMUHUCTPAaTHBHOM LEHTpe ACTaHBI Ha
neBoM Oepery p. Ecumb, Ha momamn B
10 625 xB. M, ¢ POBHOI TIOBEPXHOCTHIO, C
HE3HAUUTENBHBIM YKIOHOM B CEBEpO-3a-
TIaJHOM HampasieHnd. Ha BbimeneHHOM
JUISL CTPOUTENBCTBA YIAaCTKE aBTOP MaKCHU-
MaJbHO PACHONOXKII 3AHUE pa3MepaMu
159x57.8 M — mpSAMOYTOJNBHBI BOCHMH-
STaKHBIM TapajUIeNenuIie]] BBICOTOM B
35.4 M, M3 KOTOPOTO C CAMOTO OCHOBAHHS
TIPOpE3aroTcsl 7B€ TONMYKPYIIIble B IUIAHE
TIapHBIe BBICOTHBIE OammHu. B BBICOTKax
pa3MenieHsl opuCH TwIomanso 115 Teic.
KB. M, Bcero B 3qaHuu padotarot 4200 co-
TpynHUKOB. CTPOUTENBHBII 00BEM BCETO
3mannsg 571 929 »°. [maBHOUW KOMITO3H-
IFOHHON OCBIO SBISIETCS MEIIEXOHAs

scanana  BomHo-3eneHoro  OynbBapa,
KOTOpasl pAacIoNOKeHa MEKIY KpyIIon
IUIONIA/IBIO W INIONIAABIo Tiepen Pesunen-
uueit [Ipesnnenta PK Axoproii.

B apxuTekTypHOH = KOMIIO3UIMH
aIMUHHUCTpaTtHBHOTO 3manus «Kazaxcran
Temup JKonb» Bce TECHO CILIENOCH.
Bammn B ocHOBaHUM HE CBOOOAHBI, OHH
CIIOBHO 3aXaThl JAEBSITUITAXKHOW 3a-
CTPOWKOH, M BHOOABOK MAPHBIC BEICOTKH
HEBO3MOXKHO MPOYNTATH KaK JABE, MOTO-
My 4TO OHHM IIPIYDKAINCH APYT K APYTY U
BOCIPHHUMAIOTCS KaK eHOe 00pa3oBa-
HUe. OCOOEHHOCTH MapHOW KOMIIO3UIHH
«Kazaxcran Temup JKomb» 3akiodaert-
cs B TOM, 4TO 00e OalllHM MMEIOT CaMo-
CTOATEIbHBIC BXOABL, OPTaHM30BAHHBIC
C BYX HMPOTHBOIIONOXHBIX CTOPOH 371a-
HHS, 9TO TTOPOJKIAET /IBa IVIaBHBIX (aca-
na. Takum 00pazoM, Ipr BXOJIE B JIFOOYIO
OamHIO BRI Oynere BHIETh OAHY U Ty
K€ KOMITO3MIHIO, OfHY HONYKPYTIyIo,
CTEKIITHHYIO OalTHIO ¥ BTOPYIO OaIIHIO ¢
IUIOCKUM (hacaioM C BEIABICHHBIMHE TI0-
STaKHBIMH WieHeHmsiMu (doTo 1, 2).

[Tanopama BeICOTOK BomHo-3eneHo-
ro OynbBapa MpeACTaBIeHa cIeBa Halpa-
BO: aJMHUHHCTpaTHBHOE 31aHue «Ka3zax-
cran Temup XKombny; MXKK «CeepHoe
cusinue»; MOKK kommiekc «M3ympyn-
HBIil Topom» 1 MKXK «Y Bomno-3ene-

Horo BynbBapa»; Ha OCH B IEHTpe KpyT-
JIOH TIIOIIATH PACHOJIOKEH MOHYMEHT
«baitrepex».

BricoTHbIe OamrHu 0603peBaeTcs u3-
JlaJieka 1 cO BCEX CTOPOH, KaK CKY/IBITY-
Ppa, TO3TOMY JUTS BRICOTOK BCET/[a BayKHEI
Bce (pacaspl, OOIIME CHITYITHI, XapaKTep
3aBepIICHUS OallleH, U HaKOHell, 00pas3kbl,
KOTOpbIE OHM HECYT. XapaKTepHOH 0CO-
OEHHOCTBIO BEICOTOK SIBIISTIOTCS BEPXHHE
YacTH, MO KOTOPBIM HX MOXHO HaWTH

=

®oro 1. [lepcniexTuBa.
AJIMUHHCTPATHBHOE 31aHUe
«HanuoHabHOI KOMIIAHNH
Kazaxcran Temup Konb» B Actane
Ha JieBoM Oepery pexu Ecuib
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®oto 2. Bogno-3enensiii 0y1bBap. B nenrpe monyment «baiitepex»,
cIpaBa BbICOTKA aIMUHUCTPaTHBHOE 301aHne «HannonansHoii
komnanum Kazaxcran Temup Kosab»

®oto 3. Maxket ¢pparmenta Bogno-3emnenoro 6yinBapa.
IlepBas ci1eBa BBICOTKA - 2 IMHHHCTPAaTHBHOE 31aHHe
«HannonanbHoi komnanun Kazaxcran Temup Koabn»

u3/laeKa, MOATOMY apXUTEKTOpPBI Ha-
JETSIOT MX  3alOMHHAIOMIUMUCS  3pU-
TeIbHBIME  ()OpMaMu,  y3HABaEMbIMH
OpHEHTHpaMH B TpocTpaHcTBe. [lapHas
BolcoTka «Kazaxcran Temup Kombi»
UMEET TIOIyKpPYITble 3aBEpIICHUs, KO-
TOpbIE MONYYHINCh B PE3yNIbTaTe pacce-
YEHUs TOJIYKPYDION LMIMHIPUYECKON
¢dopmbl Gamau mox 45 rpaaycoB, Ha-
TpaBJIeHHbIE APYT Ha ApYyTa.

[Tapnas BeicoTka «Kazaxcran Temup
JKonbl» MMeeT ABa 3aMOMMHAIOMINXCS
3pUTENBHBIX 00pa3a — rIaBHbIe (acajsl,
paboraioie ¢ JABYX HPOTHBOIOJIOXK-
HBIX CTOPOH — BOCTOYHOM M 3amajHoi
(dpoto 1), n abCoMIOTHO OMHAKOBBIE 0O-
KOoBble (hacajpl, OPUEHTHPOBAHHbBIC Ha
ceBep u tor (doro 4, 5), uto He Bceraa
U3l OHM CKIIaJBIBAIOTCA B CO3Ha-
HMH JIIofIei B 00pa3bl OJHOTO U TOTO e
37aHUS.

C pasHBIX KOHIIOB Topoja 31aHHe
«Kazaxcran Temup JKonb» BBIVISIUT
KaK Tapa BIIOONEHHBIX, CMOTPAIINX
JpYT APYTY B JIUI0, KOTOPBIX BBI BCAKUIH
pa3 BOCIIPUHHMMAETE CO CIIUHBI OJJHOTO H
JPYTOTO B «JIMI0», 000 31aHUE, BB
3aMedaeTe, UTO KOMIIO3HIHUS TOBTOPS-
ercs. Ilapa OGamen, kacasick Apyr Apy-
ra IieyaMH, Kak JBa UelloBeKa, TO JIH

10

TIOTJIOIIEHHBIE O€Ccenoi, TO JTH THUXHM
TaHLEM, 3aMEPIIU B TOPOJCKOM 3acTpOii-
ke, obozpeBaemble BceMHu. bamHM co
CIIUHBI 3aBEPHYTHI BO (DpaKH HJCAIBHO
00JIETalOIIero ariaca CTekjIa TEMHO-CH-
HEro 1[BeTa 0€3 BBIIEIEHHUs MO3TAXKHBIX
YJIEHEeHNH, U TOTOMY TONIBKO OJHA M3
MapHbIX OalleH — OfHa ¢ BOCTOYHOM, a

Jpyras ¢ 3amajHoil CTOPOHBI Iopoza,
n3janeKka BOCHPHMHMMACTCS 'MIAHTCKOIL
uenbHOU (opMoH, IIaBarouiel B IMpo-
CTPaHCTBE ropojia, HaoJ001e MOPCKOTO
TMraHTa KuTa B okeaHe. VI3 OkoH ObICTpO
JBIDKYILETOCS TPpaHCIopTa, 00pa3 oiu-
HOKOTO Toy0Oro KuTa ¢ IOJYKPYIVIOH
TOJIOBOH, C IVIAQJIKOH, KaK y JKMBOTO Cy-
IIECTBA KOKEH, TIOSABIISIETCS U HCUE3aeT B
IIPOCTPAHCTBE rOPOJIA.

B nanopame Bonno-3enenoro Oyinb-
Bapa (oto 2), mpocMaTpruBaeTCs TOIBKO
OJIMH CHITy3T MOJIYKPYIJIOif GaIliHu ¢ 1mo-
JIYKPYIJIBIM 3aBEpLICHUEM, K KOTOPOMY
NPUIBHYJIO B «IIOJ JIMLA» Bropas Oar-
Hi. B maHopame HEe TONBKO aJMMHMCT-
PaTHBHOTO LIEHTPA, HO M BCEro ropoja
(dparMeHThl MapHbIX BbICOTOK «Kazax-
cran Temup XKombe» co3garoT 00Opa3ssl
BIIIOOJICHHBIX CO CKJIOHEHHBIMH T'OJIOBa-
MH JIpYT K JPYTY.

MOHONUTHOCTh HONYKpPYIJION Oari-
HH 3aBOPa)KMBAET Ballle BHUMAaHHE, B TO
BpeMs KaKk BTOpasi IapHasi OalllHs, CJIOB-
HO CPOCIIAsACS C HEeH, BaM KayKeTcsl, 4To
OHa SIBHO MELIAET, KaK CIy4ailHO pacro-
JIOXKEHHOE PSJIOM coopyxeHue. OHaKo
BaM CTOMUT OOOWTH 37aHUE, KaK CHHe-
rojyOble IMIaHThl HAYMHAIOT BILIBIBATh
Hepesl BaMHM, NPUBSA3aHHbIC JIPYT K JIpy-
Iy TpeMsl BO3JIYIIHBIMH II€pEXOaMH
(¢oto 4, 5) opranu3oBaHHBIE B TPEX MeC-
Tax, Ha 15, 21 u 27-om sTaxax. bokoBbie
(acaapl OueHb BBIPA3UTEIBHBI, TAaK KaK
371€Ch MBI BHJMM KaK Obl JJB€ HOIYKpYT-
JIble TIOJIOBUHKH OJTHOM KpyIJIol OainHu,

ey

B tde i, o,

Doto 4, 5. [lepcnieKTHBBI ceBepPHOIi opueHTanuH ¢acaga ¢ OrpOMHBIM
MeUHHBIM YJKPAHOM. AIMHHHCTPaTHBHOe 31aHne «HannonaibHoi KoMnaHuu
Ka3saxcran Temup XKosb» B Acrane Ha jieBoM Oepery pexu Ecuib
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KOTOpBIE C TOJIOBBI JIO HOT OJIETHI B CBEP-
KAl KOOAJIBT CTEKJIa M HPEACTaB-
JSIIOT B3aUMOCBS3aHHYI0 KOMITO3HUIIMIO.
Bricokass OamHs cHaOKeHa IIIWIEM,
YTO IMOBBIMIAET JOMUHUPYIOIIUHA CTaTyC
BBICOKOI1 OallHM, M IpeBpaliaeT JBe
HOJYKpyIiible OalllHu BO B3aUMOAEHC-
TBytome ¢urypsl. bammu ¢ 6am3koro
pAcCTOSTHUSL B TMEPCHEKTHBE BOCHPHHU-
MaroTcs ¢ 3G eKToM dHTa3uca, YTo Ha-
eNseT UX CWIONW M JUHAMMKOH, M 3TO
JenaeT emle O6oiee 3HAYMMOM MX CBA3b.
B 30ne 3puTenbHOro KacaHus ABYX IO-
JIOBMHOK OallleH MOSBISIOTCS I03Taxk-
HBIE WICHEHHUSI, KOTOPbIE EPETEKAI0T OT
OIHOTO 00bEMa K JPYroMy M XyJoXKec-
TBEHHO «IIPUBS3BIBAIOT» OallHU APYT K
apyry. CodeTanne 3aMKHYTBIX BHEITHUX
U PACKPBITHIX, OOPAIEHHBIX APYT K JIPYy-
ry ¢acaios, co3maet AUaIor AByx Gopm
U OUIYyLIEHHE €JUHOM CONIACOBAHHON
KOMITO3MIMHU MapHbIX OameH. IIpomons-
Hag ocb 3ganHus «Kaszaxcran Temup
JKonbl» opreHTHpOBaHA B HAIPABIEHUU
CeBep-I0T, MEAUMHBIM (pacagoM B BHUJE
TMTaHTCKOTO 9KpaHa, OOpalleHHOTO Ha
ceBep, OHa BBIXOAUT Ha BomaHo-3eneHslii
GynbBap (doro 4, 5).

Takum o6pa3om, Ha BoxHo-3enensrit
OynbBap opueHTHpoBaH (acan, Inpen-
CTABJIAIOIMA JIB€ IIOJOBMHKH OIHOM
KpYyIJIoi OalliHu, CBA3aHHbIE MEXIY CO-
6oii. PaccmarpuBast hparMeHT 3acTpoii-
ku Bonno-3enenoro OynbBapa, coCTas-
JIEHHYI0 U3 TpeX BBICOTHBIX 3/aHHii,
TJie TPU aBTOpA, Pa3BUBAs COBEPIIECHHO
pa3Hble KOHLEMIHUHU APXUTEKTYPhbl BbI-
COTHBIX 3[aHHUH, CO3JaNu €IUHYI0, CO-
ITaCOBAHHYIO KOMIIO3HUILIUIO, KOTOPBIX
O0BbEIMHACT Wrpa CKOIICHHBIX 3aBep-
ICHNH, TOBOPOTHI OOBEMOB 37aHHMH U
SPKO BBIPa)KEHHAs WHIUBUAYalTbHOCTb
Kakporo. EMMHCTBO, I€NBHOCTh M ca-
MOJIOCTAaTOYHOCTh APXUTEKTYPHI 3AaHUS
«Kazaxcran Temup JKonb», odunmans-
HOCTh U mpencraBuTenbHocTs MOKK
«3yMpyaHbII TOPOI», IIACTUKA U UTpa
¢dopm MKK «CeBepHoe cusiHHE» U IKC-
TPaBaraHTHOCTb APXUTEKTYPhl MHOTO-
(YHKIMOHAIBHOTO JKHJIOTO KOMILIEKCa
«Y BonHo-3eneHoro OynbBapay oTiInya-
0T KaXK[yI0 U3 HUX, @ UX COCEJICTBO 1103~
BOJIET spye MPOYUTaTh OCOOEHHOCTh
ka0l (poto 3).

I'pagocTpoutensHble po6IeMbl

MPOEKTUPOBAHUS  BBICOTHBIX  3[aHHI
B YCIOBUSIX HHTETPHPOBAHHOIO yp-

GaHI/ISMa, a OTO KOHUCNUHUA Pa3sBUTUA

aJIMUHUCTPAaTHBHOIO M JIEJIOBOTO LIEHTPa
AcTaHbl, CErojHs HAaXOAUT pELIEHHE B
000CHOBAHHBIX TPOEKTHBIX MPEIIOKE-
HMSAX apXUTEKTOPOB B (OPMHPOBAHUH
WHIMBUIYalbHOTO y3HAaBAEMOIO BbIpa-
3UTENILHOTO OOJIMKA OTAENBHBIX 3aHHUI
U LEebIX (parMeHTOB aJMUHUCTPATHB-
HOTO IIEHTPa HOBOI CTOIHIIBI.
CyIecTByeT HECKOIBbKO IpaJoCTpo-
UTEIIHBIX (JOPM CYIIECTBOBAHUS AIMHU-
HHUCTPAaTHUBHO-/IEJIOBBIX L[EHTPOB B CHUC-
TeMe KPYMHEHIINX TOPOI0B MUpPa, KOraa
aJIMMHUCTPAaTUBHO-ENIOBON LIEHTP 3a-
HHMAeT B CHCTEME ropoia MPECTHKHBII,
000COONIEHHbIH, aBTOHOMHBIM paiioH ¢
MOHO(YHKIHOHATBHOM OJIHOPOJHOM
CTPYKTYypOil Tpymnmbl aJIMHHHCTPAaTHB-
HBIX, OUCHBIX, GAHKOBCKUX 3/1aHUi1, KO-
TOpbIe PabOTAIOT TOIBKO JHEM, & HOUBIO
HPEBPAIAIOTCS B 00E3IIONHBII paiioH,
HarpuMmep, MaHXeTTeH — aMepuKaHCcKas
Mozenb. B eBponeiickux ropopax cio-
JKUJICSI CMEMIAHHO — MHTErPHPOBAHHBIN
THII 3aCTPOIMKH, KOT/Ia caM THUI aJMUHHC-
TPaTHBHO-O()HCHOTO 3[aHMS SIBIACTCS
MOHO(DYHKIMOHAJIBHBIM, HO PACIIOJI0KEH
C APYTUMU OOLIECTBEHHBIMHU H SKHIIBIMU
KBapTajgaMH BIIEPEMEILKY, BCIEICTBHE
0COOCHHOCTEIl TIAHHPOBOYHOM CTPYyK-
TYpbl MCTOPHYECKUX TOPOJIOB, U HAKO-
Hell, UHTETPUPOBAHHBINA THUII 3aCTPOMKH,
KOIZla aJMUHHUCTPATHBHBIE 3][aHUS HMe-
10T MOHO- M MHOTO(YHKIIMOHAJIEHOE CO-
JiepxKaHue, aJMUHUCTPATHBHO-O(UCHBIE
Y JKUJIBIE 371aHHS, TOCTUHHUIIBI, TOPTOBbIE
KYJIBTYpPHO-Pa3BIIeKaTelIbHbIC, y4eOHO-
BOCIIUTATEIIbHBIC, JIeYeOHbIE COOpYHKe-
HU, U Apyrue QyHKimu, GopMupyTCs

B IIepe/ieNax TOpOACKOro IEHTpa MM B
cenuTeOHOM paiioHe, Takas Qopma Ha-
3bIBAaeTCsl MHTErpupoBaHHON. OfHaKo B
cUCcTeMe KPYMHEHIINX TOpoa0B CyLIecT-
ByeT OOJIbIIIOE Pa3HOOOpA3He PA3IUYHBIX
GopM pasMeleHnst aJIMUHUCTPATHBHO-
JIETIOBBIX, KaK TIPYMIN WM OJMHOYHBIX
aJIMMHHUCTPAaTHBHO-O(DHUCHBIX  3/1aHUH,
KOTOpbIE 00/a/IaloT CBOICTBAMHU BbILIE-
MePEUNCICHHBIX (OpPM.

B Bepxneii yactu BricoTOK «Kazax-
ctan Temup XKomb» MMEIOTCSI BUIOBbIE
TUIOMIAAIKK, OTKYJa OTKPHIBAIOTCS BUJIBI
Ha TOPOJI, @ 3aKPBITHIE TIOMEILIEHHS CaMO-
IO BEPXHETO 3Ta)ka HCIONB3YIOTCS IS
NPOBEACHNS OONBIIMX MEPONPUSTHH,
HaBepXy TaKKe PacIoNoXeH MEHTXayc ¢
3UMHUM caZioM U My3ed HanumonanbHO-
ro xommiekca Kazaxcran Temup YKossl
(HK KTX) na 1650 xB. m.

Cucrema BO3IYIIHBIX TEPEXOIOB
[03BOJISICT MEPEeHTH C OAHOW OallHU B
apyryio (¢hoto 7), cBs3bIBasi COTPYIAHH-
KOB B IIEPUOJL COBEIAHUI M 00EICHHOTO
nepepbiBa. IImaHupoBouHas oOpraHm3a-
s OPUCHBIX STaXel IMOCTPOeHa II0
NPUHIUIY KaOMHETOB, CrPYNIHMPOBaH-
HBIX B LEHTPAIbHOM YacTH MOIYKpyTa.
OTKpBITBIE OONBIINE 3abl ISl PabOThI
CIIy)KallluX OTJEJEHbl OT KaOMHETOB
PYKOBOJISILIIETO COCTaBa CUCTEMON KOM-
MYHHKAIIMOHHBIX CBsI3€H, TEXHHYECKUX
MOMEIICHUH M KPOCCOBBIMH mIKada-
mu. Ilnomans OQHCHBIX MOMELICHUI
LEHTPAJILHOTO ~ anmapara COCTaBIISET
20 735 xB. M, IUIOLWIAAb O(UCHBIX IO-
MEILIEHUH SKCIITyaTallOHHBIX —CITyKO
10924 ks. m.

Puc. 6. Ilnan Ha orm. 109,50 m. (28 3Ta:k), cipaBa BepxXHHii N1aH
40 TakHasi BLICOTKA, c/ieBa BHU3Y 37 3TaxKHas BbICOTKA.
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B 3aBHCHMOCTH OT IOTOJIbI, OCBELLIE-
HHMS M BPEMEHU CYTOK INapHble OallHu
aJIMHUHUCTpaTHBHOro 31aHus «Haumo-
HasbHOM KommaHuM Kasaxcran Temup
JKonel» MEHSIOT LIBET cepo-roay0oil Ha
TEMHO-CUHUH, 4eM 00s3aHbI HEOOBIYHO
KpacuBoMy crekiy 1Bera «Dark bluey
OeNbIrUiicKOro  MpPOM3BOACTBA  (PUPMBI
«Glaverbel», BcTpoeHHOMY B cHCTEMY
METaUIMYeCKUX TNpodHIei HeMerKoro
npousBozcTBa Gupmbl «Shuko». Korma
BBl CMOTpPHTE CKBO3b cTekno «Dark
blue», TO BBl CMOXKETE OLICHUTH, Henepe-
JaBaeMyo royOH3Hy IBeTa TO JiK HeOa,
TO JIM MOPCKOTO 3aJIMBa B JIy4Yax COJHIIA.

C ceBepHOM CTOPOHBI B IIPSMOYTOJIb-
HOM 00beMe, BbIXOIslIEH Ha BomHo-
3eneHplid OynbBap, PacIoJIOKEH CIOp-
THBHO-037I0pPOBUTENIBHBII KOMILIEKC,
KOTOPBII IpeJHa3HaYeH JUIsl IPEOCTaB-
JEHHS YCIYr COTPYAHHKaM OQHCHOTO
31aHus. B cocraBe KomIuiekca mpemyc-
MOTpEH IUIaBaTeIbHbIH Oacceli, cayHa,
TPEHAXKEPHBIN 3aJ1, CIIOPTUBHBIN 3aJ1 AT
urpel B 6acker6oi1, Boneitoou.

B 3nanuu pasmerniensl oQUCHbIE 10-
memeuss agmuuuctpauun HK  KTXK,
BBIUMCIIUTEIIbHBIA 1IEHTP, aBTOMAaTH3HU-
POBaHHBIH LEHTP YIPaBICHUS HEPEBO3-
kamu (ALLYII), apXxuBbl, CHOPTHBHBIN
3aJ1, TUIaBaTeIbHBIM 0acCeiH, HaJ KOTO-
PBIMH PAacHoJIaraloTCsl aKTOBBIM 3all Ha
800 mecT ¢ OajaKOHAMH, a TAKXKe CIIOp-
THBHO-037I0pPOBUTENIBHBII KOMILIIEKC,
O(UCHI IKCITyaTallHOHHBIX CITykKO ad-
¢unupoBannbix npeanpusituii AO «HK
KTX». VHuBepcanbHBI aKTOBBIH 3ai
UMEET BO3MOXKHOCTb JIEMOHCTPALIMH KHU-

HO(MIBMOB U NPOBEJICHHS KOHLIEPTOB.

B TopueBoll uacTu 3maHHS IOKHOM
OpHEHTALMK Ha 7-8 3TaKe PAaCIIONOXKCH
ABTOMATU3MPOBAHHBIA LEHTP YIPaBICHUS
nepeBozkamu  (ALIYII), xortopslif ocy-
IIECTBIIACT JIUCHETYEPCKOE PYKOBOACTBO
BCEM IIPOLIECCOM I'PY30BBIX M MACCAHKHP-
ckux nepeBo3ok. B ALlYIle umeercs or-
POMHBII 3KpaH, Ha KOTOPOM COTPYIHHKH
LIGHTPA MOTYT B PEaJbHOM DEXKHME Bpe-
MEHH OTCIIEKMBaTh BECh IMEPEBO30YHBII
HpoLeCcC, JBIKCHUE IPY30BBIX M Iacca-
KUPCKUX TT0e3710B B 11esoM 1o cetu KTXK.

[locepenuue mpsAMOyroJibHOTO 8-MH
3TAKHOr0 00beMa CKBO3b TEJIO JBYX IO-
JYKPYIIbIX OAallleH IPOXOMUT JBYX IO-
nocHas ynuna (poto 7), mo KOTopoi 3a-
€3)Kal0T MAIlMHbI Ha TApKOBKU IIEPBOTO
3Taka, 3aHUMAIOLIME IUIOLIAAN IEPBOTO
JTa)ka Hepesl MOTyKPYIIbIMU OallIHAMH,
00opyoBaHHbIE MAaHOPaMHBIMHU JH(Ta-
MH. BBIiijis U3 ManivHbl B J11000€ BpeMst
rojia U MpH J1t000H 1Morozie, MOXKHO Cpasy
rnonacTb B TU(TOBOI X0iw1. DTO ynadHoe
pelIeHNE, BO-TIEPBBIX, 3TO YIOOHO 1 KOM-
(OPTHO B CYpPOBBIX KIMMATHYECKHUX yC-
JIOBUSIX ACTaHBl, BO-BTOPBIX, OTKPBITHIC
MApKUHTY BOKPYT 371aHUS, PACIIONOKEH-
HOTO B HPECTHKHOM JICJIOBOM LICHTPE
ropojia, CHIKAlOT XYJ0XKECTBEHHbIE J10-
CTOMHCTBA IIPUWIETAIOIIMX TEPPUTOPHIA.
Cnyxamme 0o(HCOB MOTYT IOCTaBHUTb
CBOM MAILMHBI B MOA36MHOM HapKUHTE,
3ae3/bl B KOTOpbIE OPraHM30BaHBI 1OC-
PEACTBOM JIBYX HAHIYCOB IUIs KaxKJOi
GairHu OTHENbHO. B BYX HOA3eMHBIX
U Ha TIEPBOM 3TaXX€ MOJKHO Pa3MECTHTb
358 NerKoBbIX MalHH.

IMapuble OamrHm, pacnonarasch B
TeJe MPSIMOYTOIbHOTO BOCHMHUAITAXKHOTO
napajenenunesa, B npocrpancrse 11
M Ha BBICOTY BOCBMH 3Taxel o0pasyloT
BHYTpeHHUH atpuyM. [IpocTpaHcTBo ar-
puyma (puc. §) KpUBOIMHEHHOro ouep-
TaHUs, OOBEAMHAIOT 1Ba HOIYKPYIIbIX
00bEeMa OZHOTO 3/1aHUs, C XYJJ0XKECTBCH-
HOI TOUKH 3peHHs ABISIETCS CBOCOOpas-
HOW TOpOACKON yNHUIeH, a ¢ TOUKH 3pe-
HHS €r0 Ha3HAYCHUS HE YeM MHBIM, KaK
BO3IYLIHBIM KOJIOJALEM — XPaHWIHIIEM
BO3/lyXa, obecrednBaroluii Oraronpu-
SITHBI MHKPOKJIMMAT BO BCEM 3/IaHUH.
B apxurektype 31aHHMsA HCIOJIb30BAHO
TPEXCIOHHOE CTEKIIO OeIBIUHCKOTO IPo-
U3BOJCTBA, BCTPOCHHOE B BHUTPAXKHbBIC
METaJUNIMYECKUEe CUCTEMbI IIPOM3BOJICTBA
HeMelkod Gupmbl «Schucoy.

IIpocTpaHcTBO  aTpuymMa  OXBaThl-
BaeT 8 sTakeil, HaunMHas ¢ OTM.T4.5 M.,
aTpuyM IEPEKPBIBACTCS OCTEKJICHHBIM
¢donapem Ha oM. 34.8 M, KOTOpBIii 0Oec-
NIEYNBACT €CTECTBEHHOE OCBEIICHUE I10-
MEIIEHUH, PACTIONOKEHHBIX BOKPYT HETO.
Ha Bropom sTaxe Ha otM.+4.5 M pacrno-
JIOKEH PECTOPaH C BBIXOAOM B aTpUyM-
Hoe mpocTpaHcTBO Ha 500 mocamouHbIX
MECT, UMECIOIIUM OTACIbHBIN BXOJ IJISI
paboThl B BeuepHEE M HOYHOE BpeMs,
a Takke Kade OBICTPOro MPHUIOTOBIIE-
Hus Omox Ha 150 mocasouHBIX MecT.
B 31aHuM IIPEeyCMOTPEHBI: pECTOpPaH Ha
500 1.M.; Kade OBICTPOro 00CTyKUBAHHE
Ha 150 m.m.; cronosast Ha 200 m.M.; Kade
o6mwero tuna Ha 150 .m.; VIP cronosas
- i VIP-nepcon Ha 55 m.m. ¢ 3ayoM
Ui ipueMoB Ha 40 mecT.

Stk e 0 e

_—

%’
| ]
g
|

o

_— s
"

L L~ O ¥ i B :__.‘"""."
doadh =0 (e
60 <= =

- Dl |

! B e ” 2 pi,
(T - -_—
M- .
i 5 = ‘;:1_ L) - .- al ' H IHE I
P . U, 8 D= it~
L 9 — o
. . ' - A=
- . IR 0
- ok PO . - o pemeis e ohadidalaloblos oAb o -~ ]
T R = S e e S T
& ; [ 4 (3 [ . (] [ . * L ] ,_;,_ ¢ L
— =

Puc. 7. Ilnan nepsoro 3ta:ka Ha ormerke 0.000 M
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Puc. 8. Il;nan mocjeaHero BocbMoro 3taka Ha ormerke 31.500 m

Kaxnas Oamns mmeer mo jaBa mna-
HOpaMHBIX Ju(pTa. B 1ByX BBICOTKAX
pacrosoKeHbl JTU(TOBBIC XOMIbl 0 10
TU(TOB B KaKAOM, JBa ITaHOPAMHBIX
nmudra, rpy3oBbie JUPTH MO OOKaM U
JIBE TPOTUBOIOXKAPHBIE (hacamHble JTHQ-
1. Beero B kaxaoit Gamrae mo 10 nug-
TOB, B TOM YHCJIE JIU(THI IS EPEBO3KH
HO)KapHBIX KOMaH]{ U JIUQTHI ¢ NTyOHHON
kaOuuel 2100 MM JUTs TPAHCIIOPTUPOBKU
0OJILHOTO YeJIoBeKa Ha HOCHIIKAX C JIFO-
0oro sraxa, ABa M3 KOTOPBIX HE y4acT-
BYIOT B IACCAXKUPCKUX NE€PEBO3KaX. DTU
NPOTHBOIIOKApHBIE JIU(GTH B KaKIOU
OariHe M30JMPOBAaHBl OT JH(PTOBOTO
y371a, BCJIEACTBHE 3TOr0, MacCakupore-
PEBO3KU BBICOTOK HECKOJIBKO 3aMEUICH-
Hbl. Becero B 31anum npeaycMorpeHo 26
TU(TOB, U3 HUX 12 MAaCCAXKUPCKHUX B BBI-
COTKaxX, 4 maHopaMHbIX, 4 rpy3onacca-
JKHPCKUX, PACIIOJIOKEHHbBIE B BBICOTKAX,
a Takxke 4 Ipy30BbIX U 4 Maccaxupc-
KuX JU(Ta B 8-3TaXKHOIN YacTH 31aHUSL.
Bo BxoaHbIX BecTHO0/IX B 00eux Oaii-
HSX HMMEIOTCSl DCKAJIaTOPBI, IMOJHHMa-
IOLIME JIFOZIeH Ha YpPOBEHb aTPUYyMHOIO
sTaxa. Mcnonbp3oBaHue pazHOOOPa3HBIX
CpPeICTB KOMMYHUKAIMH B BOCBMHITAXK-
HOI 4acTu 3JaHUsl JENAaeT JKU3Hb OYCHb
KOM(OPTHOIA.

AcraHa, Kak pailoH CTpOHTENbC-
TBa, XapaKTepH3yeTCs CypOBBIMH IIPH-
POIHO-KJIMMAaTHYECKUMH  YCIIOBUSIMH,
JUIUTEJIBHBIM 3MMHHM IIEPUOJIOM C aK-
TUBHOH BETPOBOHM JAEATEIBHOCTBIO C
HU3KMMH 3MMHHMH TeMIeEpaTypaMmu, C
KOPOTKUM M JKapKUM JIETOM. YCTPOWCTBO
KOHTPOJIMIPYEMOI0 ~ MUKpOKJIMMara B
3UMHUI M JICTHUH NEpHOIBI SIBISIETCS

BEIlYIIIUM TIPUHIIUIIOM B IIPOEKTUPOBA-
HUU KWIbIX U OOLIECTBEHHBIX 3IaHUI B
JTUX YCJIOBHUSIX. YCTPOMCTBO arpuyma c
opraHuzanuei OIaronpusTHBIX MUKPO-
KJIMMaTHYeCKUX I0Ka3aTeneil — 3To J1o-
MOJIHUTEIILHOE BO3/YLIHOE IIPOCTPAHC-
TBO WJIM JIONOJHHUTEIBHBIA pe3epByap
0JIaroNpuUsITHOrO BO3yXa HEOOXOAMMBIN
JUISL BO3JyXOOOMEHa BHYTPEHHHX IIPO-
CTPaHCTB OHCHBIX NoMereHuit. Jlroboe
3aHKe 00Pa3HO «IBIIIUT» (BOOOIIIE 3/1a-
HUsI HE JBIIIAT, a JbIIAT B HEM JIFOIH),
U OHO JIOJDKHO IIPOU3BOJUTH 3a00p BO3-
JIyXxa W3 OKpyKarouieil cpenpl U cOpa-
ChIBaTh MCTOb30BaHHbIH Bo3ayX (CO,)
B OKpYXarollyw cpeay, 3(GdexkTruBHOM
paboTe KOTOpOW CHOCOOCTBYET ecTec-
TBEHHAss ¥ HPUHYIUTEJIbHAS BEHTUIIS-

st C CUCTEMOM KOHIMIMOHUPOBAHUSI.
Onnako copoc ymiekucioro rasa (CO,)
B OKPYXKAIOIIYI0 Cpeay HEOOXOAUMO
KOHTPOJIMPOBATH MEpPaMd [0 €ro yTH-
snmzauuu. B 3nannn «Kazaxcran Temup
XKosb» HCHONB3yIOTCS 3HEprocOepera-
OIIME TEXHOJOTHUH 3TO KOHIMI[MOHEPHI
CHUCTEM OOLICOOMEHHON BEHTHIISLINU,
00CITy)KHBAIOIIHE
¢ oHeproyruiusaropamud. B kadecTBe

paboyrie  KOMHATBI
JHEProyTUIIU3aTOpa YCTAHOBJICH PEKYy-
MepaTop MepPeKPECTOYHBIN TEMI000MEH-
HUK, WMEIOLMi Hanbojiee BBICOKUI
k03 dunneHT 3(hPEKTUBHOCTH HEPro-
YTWIH3AIUK, HCKIFOYAONMNA TePETOK
MEK/y TIPUTOYHBIM M BBITSHKHBIM BO3/IY-
xoM. B 3uMHull nepuon Bo3ayX, yaansi-
E€MBIi W3 MOMEIICHHUS, UMEET BBICOKYIO

Puc. 9. Untepbep aTpuyma aIMHHHCTPATUBHOTO 31aHus «HanuonanbHoi
komnanum Kazaxeran Temup Koabi»
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SHTANBIHMIO — COACPXKHUT B cebe 0olib-
I0€ KOJIMYECTBO BHYTPEHHEH SHEpPIumu.
B 0noke SHEproyTWIIM3alUH IIPOUCXO-
IUT OTOOp W mepejada 3TOil TErIoBOM
SHEPruu BO3AyXY, HAalpaBIsIeMOMYy B
nomMeuieHue. JIetoM BO3ayx, ynanseMblit
U3 TOMEILIEHHs, UIMEET HU3KYIO SHTallb-
IHIO U COAEPXKUT B cebe MEHbIIIee KOJIU-
YeCcTBO BHYTpEHHEH sHepruu. B Onoxe
SHEProyTUIIM3ALUK TIPOHCXOIUT OTOOP
STOW TEMJIOBOM OHHEPruM BO3lyXa, U
CHM)KEHHE TEM CaMbIM TEMIIEpPaTyphl B
nomenieHnd. Takum 00pa3oM, yCTaHOB-
KU C SHEProyTHIM3aTOPaMH TO3BOJISIOT
SKOHOMHTB B 3UMHEE BpPEMs TEILIOTY, a
JIETHEEe BPEMs — XOJIOI, UTO, B KOHEUHOM
UTOTE, NMPUBOAAT K CHIKEHHUIO SHEPro-
Bei6pocst
OHHOTO BO3/lyXa HE COJEPKaT BPEIHBIX

HOTpe6ﬂCHI/Iﬂ. BCHTHUJIALIH-

BELIECTB, 3arps3HAIONMX armocdepy,
U IO3TOMY CIELHAIBHBIX MEpPOIPHs-
THI [0 3alUTe BO3LYILIHOrO OacceiiHa
He TpeOyercs. [t yMEHbIIEGHHS IIyma
OTONUTENbHO-BeHTUIILIMOHHBIX ~ yCTa-
HOBOK B 3/IlaHUM IPEIYCMOTPEHO IIpHU-
COCJIMHEHHE BO3yXOBOIOB Ha THOKHX
BCTaBKaxX M Pa3MELICHHE OTOMHUTEIbHO-
BCHTWISIIMOHHBIX YCTAHOBOK B BBITO-
POXEHHBIX MOMEIICHHUAX C YCTAHOBKOMH
IIYMODTYLINTENICH Ha BEHTHJIALMOHHBIX
CHCTeMax.

B pabouee Bpems B 31aHuUM, I1€ Ha-
XOJIATCSI HECKOJIBKO THICSIY COTPYIHUKOB
U IOCeTUTeNIeH, podieMa odecnedeHus
uX 0e30IaCHOCTH, NOCTaBWia 3a/ady
YCHIICHHSI IPOTHUBONOXKApHOW  3allu-
Tol. PykoBomctBo AO «HK «Kazaxcran
Temup JKosabl» NpuHsIIO peuieHue 00
ycTaHOoBKe Ha (hacasie 00erX BBICOTHBIX
GamieH 1o ogHOMy JU(TY Ha KaxJoH
GalrHe Ui TPAHCIOPTUPOBAHMS T10XKap-
HBIX TIOIpa3/ieNIcHHil B CiIydyae Ioxapa.
beun  BbIOpanbl  nUdTH  «Automatic
Rescue Climber» («ARC»), pazpabo-
TaHHbIE MOCKOBCKHM H300perarenem
I1.B. Kopuarusubmvm. JIngts
«ARC» obecrnieunBaroT 0€30MacHbIH J10-

MOJeIN

CTyIl MOYKapHBIX U Ccriacareiell K Jirodoi
BBICOTE U O0OECNEYMBAIOT ICHXOIOTH-
4eCcKH KOM(MOPTHYIO 3BaKyalHIO JIIOICH,
BKJIIOYAsl KAaTETOPHIO JIMI] C OTPaHUYeH-
HBIMH (PM3UUECKIMH BO3MOXKHOCTSIMH.
ABapuifHasi TIPOTUBOJBIMHAS BEH-
THJIALMS OblIa M3HAYAJIbHO 3alpOCKTH-
poBaHa Juisi oOecreueHHs 3BaKyaluu
JIIOZIe Ha Ha4YalbHOW CTAaauM IoXKapa.
Vhanenue nabMa TNpeaycMaTpuBaeTcs
MeXaHU49eCKUMHU

14

CuCTeMaMu  IIPpOTH-

BOJBIMHOM BBITSDKHONM BEHTHJISAILMN W3
ABTOCTOSIHOK, KOPHUAOpOB 0Oe3 ecrect-
BEHHOIO MPOBETPHBAHMUSA CTHIO0ATHOM
YacTU 3JaHusl, TMO3TaKHBIX KOPHUIOPOB
BBICOTHOM YacTH U MPOYUX IOMEIIEHUN,
MPEeyCMOTPEHHBIX ISl SKCTPEMaIbHBIX
ycioBuil. B 31anun npemycmarpuaror-
Cs1 IaXThI ABIMOY/aJIEHHe, C YCTaHOBKOM
B HHMX Ha KaXJIOM 3Taxe AbIMOBOTO KJIa-
M1aHa, aBTOMaTHYECKU OTKPBIBAIOIIEr0Cs
npu noxape. B 31aHuM Takke mpemyc-
MOTpEHBI CHCTEMBI TOJAa4U BO3AyXa B
IU(TOBBIE IIAXTHI M HE3a[bIMIIICMbIC
JIECTHUYHBIE KIeTKU. HapykHblil BO31yX
MoaéTCsl COCPENOTOUEHHO B BEPXHIOIO
4acTh 00beMa KaXJOH 30HBI, a TaKKe
MpelyCMaTPUBAETCsl IIEHTPAIN30BaHHOE
OTKJIIOUEHHE BCEX BEHTHIIAMOHHBIX
CUCTEM Ha ciydall noxapa. B nemsx
obecriedeHNsl LEHTPAIN30BaHHOTO YII-
paBieHHs, KOHTpOJsi U A(PdeKTHBHOIM
9BaKyallul Jtofedl B 3[aHUM Mperyc-
MOTpEHA CHUCTEMa aBapHUHBIX BHIXOOB.
31aHKe BBIMOIHEHO C 0CO00H CTEeNeHbIo
ornectoiikoctu. Kabuna nmugpra «ARC»
00opy/0BaHa YCTPOMCTBOM MJIsI TepMme-
THUYHOTO COCJMHEHHS JTHPTa C OKHOM
3nanus. Takoe ycTpOHCTBO BBIIIOJIHEHO,
B BUJIE BBUIBIKHOTO TamOypa, obecrie-
YHBAOLIEr0 BO3MOXKHOCTb MEPEX0/a JIFo-
Jeil ¥ nepeHoca rpy3os u3 yudra BOB-
HYTpPb 3[aHUS U OOPATHO.

3nanne «Kazaxcran Temup XKombi»
UMEeT CIOKHYI0 00BEMHO-IIAaHUPOBOY-
HYIO OPTaHH3aLHI0, COYETAIOLIYIO0 B cebe
HU3KYIO U BBICOTHYIO YacTh, BCIIEJCTBHE
KOTOpOro 00beMbl 37aHus ObUIH pa3pe-
3aHbl Ae(OpPMALIOHHBIMM IIBAMH Ha
OT/IeJbHbIe OJOKH. AJIMHHUCTPaTHBHOE
37laHH€ COCTOUT M3 TATH MaBUIbOHOB,
pasziesieHHbIX Ae(OpPMALMOHHBIMH I1IBa-
MH, BOKPYT BBICOTHBIX YacTel, TIe Kax-
JbI aBWJIBOH IEPealoT Bec Ha colc-
TBeHHbIC (yHIaMeHThl. DyHIaMEHTHI
UCIIOJIb30BaHbl CBalHbIe U3 OypoHaOMB-
HBIX cBaii Auamerpom 600 MM 1oz BBICO-
THBIMH YacTAMHU U CTOJIOUATHIE 1107 8-MU
9TaKHOM YaCThIO 3/1aHMS.

B BBICOTHBIX 3[aHUSX CYIIECTBY-
€T HECKOJIbKO OUEHb BaKHBIX MpobieMm,
Cpey KOTOPBIX BETPOBbIE HATPY3KHU, OHU
3aHMMAIOT OJTHO M3 BEIyIINX MECT B OII-
penenenun Gopmbl 30aHKA. ACTaHa Ha-
XOZIUTCSl B 30HE aKTUBHOW BETPOBOH Jie-
STETbHOCTH, KOTOPBIE HAONIIONAIOTCS BO
BCE MEPUOJIBI T01a, HO OCOOEHHO CHIIb-
HBIMU OBIBAIOT BETpa B 3UMHHI MEpHO/,
IpUYeM JEHCTBYIOT BETpa MPOTHUBOIO-

JIOXKHBIX HAIPaBJIEHHMIl, II09TOMY BBIOOD
obieit  GopMbl 3maHMsT UrpaeT 0O0Ib-
LIYI0 pOJib. BBICOTHBIC MapHbIe OalIHU
«Kazaxcran Temup XKoms» ob6nagaror
a’POZIMHAMHYECKIMHU 00TeKaeMbIMU
HOJIYKPYIIIBIMU (DOpMaMH, y OCHOBAHUS
KOTOPBIX PACIIOJIOKEH BOCBMHATaXKHBIIT
MPU3MaTHYECKUH 00beM, KOTOPBIH MpH-
JaeT 3JaHHUI0 OOJBLIYI0 yCTOWYHMBOCTb
OT BETPOBBIX HATPY30K.

KoHcTpykTHBHAs —cucTteMa Ipef-
craBiseT co0oil paboTy BEpPTHKAJIBHBIX
U TOPU30HTAJIBHBIX HECYIIMX KOHCTPYK-
LMH 37aHUS, KOTOpbIE OO0ECICYHUBAIOT
MIPOYHOCTb, JKECTKOCTh M YCTOHYUBOCTb.
31aHKe BBITOJIHEHO B KAPKACHOM cucTe-
Me ¢ auadparMaMu HKECTKOCTH B MOHO-
JIMTHOM JKeJIe300€TOHE ¢ MOHOJIUTHBIMU
KeJIe300e TOHHBIMU TIEPEKPBITHUAMH TOJI-
o 150 MM. CTeHBI BBIOJHEHBI U3
MOHOJIUTHOT'O KeJ1e300€TOHa TOJIIHHOI
400, 300 MM u u3 610KOB P HEKTUBHO-
ro yremutenas TonmuHoi 200 MM, Hc-
IOJIb30BaHa BEHTHIMpyeMas (acagHast
CHCTEMa C IPUMEHEHHEM aJTIOMUHUEBBIX
KacceT Tuna «Alcany ¢ BUTpakaMH He-
Mmenkoit Gpupmsr «Schucoy.

B nepekpbITHAX M HOKPBITHAX 3a-
JIOB U aTpuyMa mponeramu B 11, 16, 21
n 30 M. HCHONB30BaHbl METAIINYECKHE
KOHCTpYKIMH. KpoBis Merautndeckas,
CBapHas W3 JMCTa TOJIIMHOW 4 MM ¢
BHYTPEHHHM BOAOCTOKOM. IIpu BHYT-
PEHHEN M BHEIIHEH OTAENKE KOMILUIEKCa
HCIIOJIb30BAIUCh HECrOpaeMble M Tell-
nocOeperaromue Marepuanbl. OTaenka
BHYTPEHHHMX NOMEILICHUI BBINOJIHACTCS
C TIPUMEHEHHEM BBICOKOKaYECTBEHHBIX
COBPEMEHHBIX MaTepUalioB, a I OTHe-
JKM (acazoB UCIOIb30BAJICS HATYpaslb-
HBIi TPaHUT, KEPaMOIPAHUT, ajKaH U
JPyTHE MaTepHalbl.

Ilepuon konma XX wu Hauana
XXI BB. cran ()eHOMEHOM MapHBIX BbI-
COTHBIX KOMIO3MLMH, (OPMUPOBAHUE
KOTOPBIX OBLIO 00YCIIOBJICHO MOBBIIICH-
HBIM CIIPOCOM Ha pa3MeleHHe opuCHOIl
IUIOIAAM B 3[aHHUH, PACIIONIOKCHHBIX B
LEHTPAJIBHOW 4YacTH TOPOAOB, C Opra-
HHM3allMel B HUX KYJIbTYpPHO-TOPIOBBIX
pasBiekarenbHbIX QyHKIuA. Poct Oar-
HH BBEPX CIICPIKHUBAJICS KOHCTPYKTHBHO-
TEXHOJIOTHYECKUMH (paKTOpaMu, MO3TO-
MY HCIIOJIb30BAHME MapHBIX OallleH, rje
CHMMETPHYHOCTh KOMIO3HIMU IIPEBpa-
IaJlach B yPaBHOBEIIMBAIOIINN (aKTOp
cTiiobara QyHaMeHTa, CTal OYeHb 110-
IYJSPHBIM, @ C XYA0KECTBEHHON TOYKH
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3pEHHsl NApHOCTb IpHJABala 3IAHHUIO
XapakTep KOMILIeKca.

Pacrniono’keHue BBICOTHBIX 3/1aHHH B
LIEHTPE ropojia NOBIMSIIO HA ero (yHK-
LIMOHAJIBHYIO CTPYKTYpY, KOTOpasi craja
Pa3BUBAaTbCS BEPTUKAIBHO BBEPX, Ipell-
craBisisi co00i MHOrocioiiHoe o6paso-
BaHME. B HIDKHHX 3TakaX OCTaBaJIMCh
TOPOJCKHE CIyKObl, aJMHUHUCTpALHS,
KYJIBTYPHO-Pa3BJICKaTelIbHbIE M TOPIo-
BbIC IUIOLIAJM. Bblie pacronaraiuch
OaHKu, elle BbIIC O(UCHI, €lle BbILIC
TOCTHHHIIBI, €IIIE BBILIE, IJIe HE CIIBIIIHO
TOPOJCKOTrO IIyMa, ¥ TJe BO3AYX YHILE
pacronarajiuch >KUible KBapTHPbL, a B
CaMOM BEPXHEM JKHJIOM 3TaXe pacio-
JaraJluch TMEHTXayChl JUIL TOI MEHeJ-
JKEpOB, M, HAKOHEL[, Ha CaMOM BEpXy
— CMOTPOBBIC IUIOWIAAKH. TakuM o0pa-
30M, BBICOTHBIC OAalllHM IPEBPALIAINUCH
B MHOTO(YHKIIHOHAJIBHbIC KOMIUICKCHI,
KOTOpPBIC TIPE/ACTABISIN  BEPTHKAIBHO
pacroyioKeHHble B OariHe O0O0LIeCTBEH-
Hble M OJKHJIbIE TPYIIbl IOMELICHHH,
KOTOpBIC Pa3JesINCh TEXHHYECKHMHU
9Ta)kKaMH MJIM OOIIECTBEHHBIMU 30HAMH,
KaK 3UMHHUE CaIbl.

IIpoexTupoBanue HeGOCKpeOOB SB-
JA€TCSL HENPOCTOW 3ajadyeil, OHa NpH-
HUUIHAIBHO OTINYAeTCS OT IPOEKTHU-
pOBaHUS OOBIYHBIX 3JaHUH M BCe JEN0
B BbIcOTe. Bricotra or 100 no 200 ™m
SBJSIETCS. CaMOM paclpoCTpaHEHHOH, U
KOJINUECTBO OOBEKTOB C TAKOH BBICOTOM
C KaXJbIM IOJIOM BO BCEM MHpPE PacTeT.
Kpurepuem kinaccudukanny HeGOCKpe-
0OB SBIISICTCS BHICOTA, & HE STAXKHOCTD,
BBICOTA AT@XKEH 3aBUCHUT OT HAa3HAYCHUS
31aHHS M TPeOOBaHMI HAIMOHAIBHBIX
HOPM HPOEKTHPOBAHUs. BBICOTBI OCHOB-
HBIX 3TaKeil B TOCTHHMIAX KOJIEOIOTCS
ot 3 1o 3,5, B kmIbIX oT 2,7 101 3,3, a B
oucax ot 3,3 10 4,5 M. B mapHbIX BbI-
cotkax «Kazaxcran Temup JKoib» BbI-
coTa O(UCHBIX IOMELICHUH COCTaBISCT
3,8 M.

B nmpoexTupoBaHMHM BBICOTHBIX 371a-
HUM Takke BakHeHuel mpoOnemoil sB-
JAETCSl CHCTEMa BEPTHKAJIBHOIO TPaHC-
HOpTa, KOTOPBIM SIBIACTCS JU(TOBOMH
y3€l, U IPOCKTHPYIOT €ro ¢ ycTpoiic-
TBOM CICLHAIBHBIX 30H 00CITy)XHBa-
HHS C JUQPTOBBIMU XOJUIAMH, B 3aHUH
«Kazaxcran Temup XKomb» 8 mnudro-
BBIX X0m10B. Heobxonumoe komuyecTBo
Iu(TOB ONpPEEIsIeTCs PACYeTOM BpeMe-
H1 okupaHus: B opucax 30-35cek., a B
KX 31aHusIX 40-80 cek., 4To B CBOKO
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®oro 10, 11. IonepevnbIii ¥ MPOAOILHBII pa3pe3bl NAPHBIX OalieH
«Kaszaxcran Temup Koubn»

ouYepe/lb 3aBHCHT OT BMECTHMOCTH JIH(-
Ta U €ro CKOPOCTH.

DKOJOTHYECKHE MPOOIEMbl  KpPYII-
HBIX TOPOJOB Camasi aKTyallbHas Mpo-
OrieMa COBPEMEHHOCTH, B CBSI3H C 4eM,
B ApXUTCKTYPEC BO3HHKIO HOBOC Hayuy-
HOC HAIPaBJICHHE B MPOCKTHPOBAHUU H
CTPOUTENBCTBE OE3BPEAHBIX M IHEPro-
SKOHOMHYHBIX 3[aHHH U COOPYKCHHIA.
B okcrutyaranun 3naHus  «Kaszaxcran
TEMHP KOJIbI» aBTOPOM ObLIH MPE/IONKE-
HbI MHHOBAIlMOHHBIC TEXHOIOTHH JHEP-
rocOepeKEHUsI U COKpALICHHUs BBIOpOCa
YIJIEKHCIIOTHI B atMocdepy.

B cmamve ucnonvsosanvt mamepu-
bl asmopa NpoeKma  apxXumeKmopd
Abunvowr Toneeena.

(= [

| should make some corrections
to the law of universal gravitation...

Earth gravitational fields seem

to pass only thorough my head

Idea by - B.Zhytnigor
llustrator - Y.5imonov
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EXPERIENCE OF RENOVATION OF HISTORICAL AND CULTURAL ENVIRONMENT
IN DONBAS INDUSTRIAL CITIES (ON THE EXAMPLE OF MAKEYEVKA)

N. Sholukh, Doctor of Architecture, Full Professor

M. Cherhysh, Postgraduate Student

Donbas National Academy of Civil Engineering and Architecture, Ukraine

The paper deals with the analysis of experience in identification and protection of cultural and historical environment of Donbas
industrial cities and feasible methods of their renovation. The principle trends in designing of industrial settlements formed not far
from the large industrial complexes of Donbas region have been considered. The importance of protection and renovation of not only
the individual objects of cultural heritage, but also the historical environment of industrial areas in general has been analyzed. The
authors have given some important scientific and practical proposals and recommendations to protect and restore cultural and historical

environment of industrial cities.

Keywords: industrial complexes, industrial villages and settlements, constructivism epoch, cultural and historical environment,

identification and renovation.
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Setting of a problem and its
connection with important
scientific and social problems. The
industrial  cities has  accumulated
significant expanse of historical and
cultural values being rather important
for the society from various points of
view, including social and educational
ones. The identification and protection
is one of the priorities of policy trends
of Ukraine in the field of renovation of
cultural and historical environment of
an industrial city. The architecture of an
advance-quard of the 20s-30s year epoch
is of significant importance into historical
and cultural heritage. In particular, they
are similar both separate buildings and
entire industrial settlements having
formed around mining and metallurgical
industrial complexes. These groups can
include such unique from the point of
view of architecture and urban planning
settlements as Novo-Tchaykino formed
near the group of Tchaykino mines,
as well as unique in this kind, the
settlement Contemporary Colony not far
from the Kirov Metallurgical Plant. The
first industrial settlements are considered
to be the settlements of Yasinovka
By-Product Coke Plant and Makeyevka
By-Product Coke  Plant

immediately not far the By-Product Coke

situated

Plants of Makeyevka, which are not less
interesting examples. From the point of
view of the urban development image
ideas of 30s year period, the settlement
Novo- Butovka, which, unfortunately,
was only partially
worthy of special

implemented, is
Each
kind of settlements differs by unique

attention.

architecture and planning structure,

in many of them one can trace back
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echoes of bright and advanced ideas of
the constructivism epoch. However, in
terms and conditions of complicated
social and economic changes associated
with the chaotic building, man-made
pollution, the reduced public interest to
the cultural values of the past, including
the architecture, a lot of objects of
historical and cultural heritage have been
destroyed, and sometimes forever. It leads
to the fact that an industrial city loses its
face, one of the important conditions of
historical continuity — binding between
the past and the present. The paper is
devoted to the consideration of its rather
important scientific and social problem
and to the search of its solutions

The analysis of the
publications and elaborations on
the research topic. For a long time

latest

in Ukraine, as well as in many other
countries of post-Soviet space, they did
not pay much attention to the problem of
protection and recovery of the cultural
and historical environment of industrial
areas. As far as the cultural and historical
environment of Donbas, it is considered
to be one of the least investigated spaces,
so-called “white spots” in the history of
this abundant with historical heritage
of the industrial region in Ukraine.
Nevertheless, in the number of papers
of national and foreign researchers there
were some problems dealing with the
history of old Yuzovka. In general, we
can say that the majority of publications
are devoted to development of Hughes’
period and practically there are no papers
which would have been devoted to the
problem of protection the historical and
cultural environment of other industrial
settlemns of the region. As far as the

other industrial cities of Donbas is
concerned , except Donetsk, they were
ignored. Just only lately, the researcher
of the center Historical - Architectural

Studies “Architectural Heritage” of
the Donbas National Academy of
Civil Engineering and Architecture

(Gayvoronsky Ye.A., Gubanov A.V,
Sholukh N.V., Boroznov S.A., etc) have
been carried out investigations on study
of such towns as Makeyevka, Donetsk,
Slavyansk, Zuevka etc. Some problems
are partially represented in one of the
design of the center “Development of
historical and architectural base map
of Makeyevka and protection zones of
architectural monuments” published
recently. The given paper has revealed
and described the number of historical
regions at the territory of Makeyevka,
the recommendations on protection of
cultural heritage in these regions have
been given. However, the studies directly
devoted to the problem of renovation of
cultural and historical environment of
industrial areas of the town have not
been carried out.

In this connection, the unsolved part
of the problem devoted to the paper is
the study of renovation experience of the
cultural and historical environment on the
territory of the whole workers’ settlements
formed in large industrial complexes such
as Yasinovka By-Product Coke Plant,
Makeyevka By-Product Coke Plant,
Kirov Metallurgical plant, Tchaykino
mining complex, etc.

The analysis of detection experience,
protection, and renovation of cultural
and historical environment on the
territories of Makeyevka abutting to the
large industrial complexes.
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Development  of  Makeyevka,
as manyas other industrial towns of
Donbas, began with workers’ settlements
(so-called ““ colonies”), which were
built around industrial enterprises
(metallurgical and coking plants, coal
mines, construction plants, etc.). During
the 20s and 30s years of twentieth
century, the advanced urban development

ideas of advance-quard architecture were
embodied. Great number of residential
and public buildings of various social
trends was being built. A lot of built
objects are unique by their functional
and planning features because they were
designed for the specific conditions of
industrial workers’ settlements [3].

For settlements  of

example,

Fig. 1. Diagram of general plan of workers’ settlements located near the
Makeevka coking plants:
a) the settlement of Yasinovka By-Product Coke Plant;

= -“'; K. =3 t:.t;‘,.'; ~y
DR AR5
. b

a)

b) the settlement of Makeyevka By-Product Coke Plant

b)

Fig. 2. Examples of housing development of workers’ industrial settlements:
a) a residential building on Sovietskaya St in the village of Yasinovka
By-Product Coke Plant;

b) a residential building on Parizhskoy Kommuny St in the village

of Makeye

vka By-Product Coke Plant
O SRR

b)

Fig. 3. Workers’ industrial settlement “Carbide Colony” situated near
the carbide factory:
a) general layout of the settlement;
b) a former kindergarten on the Pantchenko St.

Yasinovka By-Product Coke Plant,
Makeyevka By-Product Coke Plant
located not far from Yasinovka and
Makeyevka coking plants of Kirov
district of Makeevka are distinguished
by unique quarterly planning structure
(Fig. 1).

A lot of residential buildings in the
perimeter housing development are
distinguished by abundant architectural
and  decorative  plastics.  Special
attention is paid to the saturation of
building facades by architectural details,
balconies, bay windows, which were
not used in the standard construction
of the years [1]. The architecture of
residential buildings has acquired a
monumental appearance image and
volume enlargement. Examples of such
kind of housing development can be
complexes on Deputatskaya St, Lenina
St and Novaya St, etc. (Fig 2).

No lesser cultural and historical value
are settlements, which in contrast to the
previously mentioned, have multiple
vector, radiation planning structure this
displays bright urban development ideas
of the constructivism epoch[1]. Much
obviously, it is represented in Carbide
Colony settlement occupying the part
of Central Municipal and Gornyatsky
Districts of Makeyevka, the village of
Novo - Chaykino constructed for groups
of Chaykino mines.

The Carbide Colony settlement has
non-typical, fan tracery planning system
with perimeter housing development of
residential and public buildings which
was the basis for the following formation
of social infrastructure in this part of
the town (Fig. 3). Another of not less
important feature of the settlement is
differentiated road and transport network
with maximum taking into account
functional assignment of the objects [1].

We would also like to say about
not less interesting settlement Novo -
Chaykino (Fig. 4) which has an extreme
branching, radial and circular, fan tracery,
planning structure. This settlement
represents the comprehensive approach
to the housing development organization,
the idea of a garden-cities of E. Howard
. The core of compositional and spatial
structure of the village is an old refuse
heap with streets and driveways in radial
manner around it. Residential buildings
of the settlement is represented mainly

17
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a)

Fig. 4. The workers’ village Novo - Chaykino situated near Chaykino mine:
a) general layout of the settlement was designed by an architect
V.I. Pushkaryov;
b) contemporary layout of the settlement

Fig. 5. The workers’ village Contemporary Colony situated near
the Kirov Metallurgical Plant:
a) general layout of the village; b) residential doctors’ building on Glinky St.

houses
Kharkov
architect V.I. Pushkaryov. The houses are

by one-store two-apartments
designed by the famous
considered as one of the best examples
of the implementation of economical
housing for the workers of the Donbas.
The
obtain the status of an architectural

settlement is recommended to
monument. [1]

Contemporary Colony settlement is
paid special attention (Fig. 5) situated
near the Kirov metallurgical plant. The
settlement is formed in the early 20s-30s
years of the last century, in its planning
structure and design of residential and
public buildings there are traces of
constructivism style.

The planning structure of the
settlement is characterized with three-
radial diagram of streets arrangement
and unique architectural design of
residential and public buildings. The
housing development of the settlement
is represented by the series of standard
design of an architect V.K. Trotsenko
by three main streets: Papanina St.,

Kirova St., Glinky St. [1]. The settlement
Contemporary Colony is realization
of development idea of a workers’
settlement with housing development
not only with building complexes but
also with public infrastructure.

Some scientific and practical offers
and recommendations for protection
and renovation of the cultural and
historical environment of an industrial
town.

The  processes of  detection,
protection and renovation of cultural and
historical environment have to concern
not only individual objects but also the
historical environment as a whole. In
contemporary conditions of development
of industrial towns and cities, there is an
acute problem of harmonization of the
new architecture and preserved historical
housing development. For renovation
of industrial areas has to stipulate
to preserve not only the declared
monuments of architecture and urban
development but also the objects which
can receive this status in the future.

It also deals with industrial buildings
and structures that have been protected
in these areas and can represent not less
cultural value compared with revealed
architectural monuments.

The next important step, the authors
would like to pay attention to is fact that
it is important to identify and protect not
only historically valuable development,
monuments of architecture and urban
development but also the background,
low valuable development which is an
integral part of the cultural and historical
heritage. The background development
protection will permit to renovate the
cultural and historical environment in
general in industrial areas but not only in
the separate local zones.

The most important rule of protection
and renovation of cultural and historical
environment  should
planning structure recovery of industrial
settlements, which, as it was above-

consider  the

mentioned, can represent the progressive
ideas of constructivism. Especially
as the planning of some industrial
settlements can be the principle object of
the protection of historical and cultural
heritage of the regions.

The methods of protection and
renovation of cultural and historical
environment in the considerable regions
have to provide complete identification
of rehabilitation elements of streets and
lanes placed in the period of formation
of initial industrial settlements. From
the historical and cultural, ecological,
social and from a lot of other points
of view, it should be pointed out as
the exceptionally important actions
directed to the problems identification.
Implementation of the given actions
acquires peculiar actuality, bearing in
mind, that the areas were subjected
to technogenic attacks stipulated by
proximity of the large-sized production
complexes.

Conclusion: The paper reviewed and
analyzed the experience of identification,
protection and renovation of cultural and
historical environment of Makeyevka
industrial settlements adjacent directly
to large-sized production complexes.
Great number of bright ideas of the
constructivism epoch is represented
in the planning structure of workers’
settlements and also in architectural

conceptions of their separate buildings.
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Unfortunately, the significant part
of objects of residential and public
development of the municipal industrial
settlement is in the poor condition, and
some have been completely destroyed.
However, the housing development of
res industrial settlements being formed
during some historical periods is a unique
one and is of the most significance in the
preservation process and renovation of
cultural and historical environment of
industrial towns and cities.

By the example of an analytical
review of the objects of architecture
and urban development of industrial
of Makeyevka, one can
conclude of necessity for further research
in the field with a view of consequent
rehabilitation and preservation of the

settlement

cultural and historical environment in
Donbas industrial towns and cities.
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ACTIVATION OF LOW-BRANDED CONCRETE MIXES IN A HIGHLY

MINERALIZED SOLUTE
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The way of modifying low-branded concrete mixes in a highly mineralized limy and sulfur solute (ISS) is presented. Nature of
dynamics of a set of durability of concrete can be various depending on concentration of sulfur in a solute.

Final durability of the modified samples almost exceeds standard M100 and M170 control samples twice. Thus on the 3rd day the
Rcomp. index of the modified samples is close to the 28-days’ one.

Keywords: modifying, concrete mixes, limy and sulfur solute, curing, durability.
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Limy and sulfur broth became known
in recent years as a solute activating
hydration of a portlandtcement [1, 2],
and also as impregnating reagent for
hardening of products from low-branded
concrete [3,4].

For definition of complex influence of
components of components of the highly
mineralized limy and sulfur solute (ISS)
on hydration processes depending on the
weight of the full-turned polysulphidic
sulfur and its concentration in a liquid
phase us were carried out a series of
experiences on samples of types of a
concrete mix. Concentration of sulfur
in a solute changed from the minimum
0,5 g/l to the maximum 220 g/l with
fluctuation of standard durability from
10 to 20 MPa. Thus estimated dynamics
of a set of durability both at early terms
of curing, and at the subsequent to the
final 28-days.

Materials and research methods

In experiment a middle
alyuminatny portlandtcement of M400
of Norilsk cement works (structure (%):
CS — 5842%, C,S — 17,35%, CA —
7,8%, CAF — 13,25 %), large filler
— limy rubble, small filler — river sand

used

(a ratio between large and small filler
4:1). Preparation artificial satellite
received dissolution of powder sulfur in
the suspension of hydroxide of calcium
heated to 90-95°C. The weight structure
of a dry mix was accepted in the ratio
by S:Ca(OH), = 2:1. The mass of sulfur
was accepted at the rate of 220 g/l in a
final suspensions preparation.

At a disolutions of dry part of a
concrete mix at first when hashing entered
settlement quantity of a preparation, and
then an additive of water brought to

20

normal density of dough, considering
thus as total of shutting liquid and
quantity in it actually waters.

The received concrete mix filled in in
forms of 10x10x10 cm in size. Durability
of concrete samples determined by test
of 4 samples of 10x10x10 cm in size for
strength at compression on a laboratory
press of 50 tons of force developing the
maximum loading

Results and discussion

Data of structures of samples and
their tests are provided in tables 1,2. Their
analysis shows that nature of dynamics
of a set of durability can be various
depending on concentration of sulfur in
a solute, namely: steady course of curing
without not filled dumping of durability
observed at small doses of preparation
artificial ~ satellite (concentration of

—— 0,5-2 g/l), are obvious not a
steady course of curing observed in
the range of concentration of sulfur in
a solute from 2,5 g/l of the dissolved
sulfur to rather high concentration of
150-180 g/l. And at last, we allocate area
of the high concentration corresponding
to saturated (215-220 g/l).

In effect each area of concentration
the corresponding kinetic mode of
process of the curing, differently
influencing structure, structure and final
durability of a cement stone is caused.

So, in the field of small concentration
it is observed not only acceleration
of a set of early durability, but the
increase in its final value in comparison
with reference samples on water is
noticeable.

Let’s notice that efficiency of small
additives depends also on concentration
of a portlandtcement in concrete.

Additives on low-branded structures the
maximum gain of final durability from
three structures in which the content of
cement changed from 12% in the smaller
party are most effective is received on the
structures containing 9,4% of cement, it
made 118%.

The most part of the data provided
in tables corresponding to wide area
of concentration from 2,5 to 180 g/l,
indicates rapid growth of durability of
samples of concrete in early terms and
depressive character of a set of durability
in the subsequent significantly worsening
final indicator R o

The third mode of hydration curing
of samples of concrete characterizing
stability of a course of process, high
early durability and its final 28-days
the indicator caused by growth of
concentration in a saturated solute up to
220 g/1 of the general dissolved sulfur.

In process of decrease in a mix of
the content of cement grows and the
hardening coefficient 28-days is model.
So at the content of cement in a mix
at the level of 12% the increase in an
after 28-days curing
made 112%, and at the content of cement
of 9% made already 193%, i.e. durability
is almost twice higher, than at reference
samples.

Nature of dynamics of a set of
durability corresponds to basic provisions
to earlier considered mechanism of

indicator of R

comp.

hydration curing of cement in an artificial
satellite at low for usual processes of
hydration in water pH the liquid phase,
being characterized negative redoks-
potential [5].

Comparing kinetics of a set of
durability of concrete at small doses
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of an artificial satellite (table 1) and education by a new steady tiosulfat initiating hydration, this process proceeds
that (figure 1) is its final durability keeping phase hidrasulphat aluminate quickly in early terms of curing.
with given roentgenograms, we come C.ALO -SO,-S,0,-24H,0, that (figure 1) In systems with the lowered
to a conclusion that at small doses of is shown by the roentgenogram. concentration of these ions caused low as
the artificial satellites which aren’t At big doses the artificial satellite it is shown in table 1,2 and in figure 2 the
influencing  electrometric  indicators caused by sharp decrease pH process tendency to Fe(Ill) restoration to Fe(Il)
of a liquid phase, the speed of a set of hydration of silicates becomes is looked through only at the greatest
of durability in early terms is caused depressive, and kinetics slow. In this case,  possible concentration of sulfur when in
by interaction of thiosulphate of owing to limited weight in a solute of the  a solute easily crystallizing hydrosilicate
calcium with hydrating aluminates determined polysulfide capable potentially in the form of a macromolecular
of calcium and calcium sulfate with to provide restoration of Fe(IIl) to Fe(Il), ampholyte is formed.
Tab. 1
Results of test of the samples shut with a various consumption of sulfur at the maintenance
of a portlandtcement in a concrete mix of 9,4%
Contents, masses % in structures
Mix components
1 2 3 4 5 6 7 8
gravels 25,4 25,4 25,7 25,6 25,6 25,44 25,3 25,4
broken stone 55,3 55,35 55,91 55,69 55,69 55,35 55,32 55,34
S generat> &/1 0 1,5 3,2 5,5 12,0 28,0 65,0 220,0
Ca0 0 0,11 0,15 0,18 0,22 0,38 0,98 1,84
Water 9,91 8,7 8,82 8,76 8,76 8,76 7,34 8,3
index
W/C 1,07 0,96 0,94 0,96 0,96 0,96 0,95 0,96
42 7,5 43 42 2,9 3,3 8,3 9,3
- 0 > b 9 > b b 9 bl
Ronp, 3-days, MPa (%) (42) (63) (51) (44) (35) (35) (56) (52)
6,3 9,5 5,0 6,6 4,1 4,2 10,2 11,8
B 0 ) > ) E} ) s b} )
Romp. 7-days, MPa (%) 63) (82) (59) (69) (49) 45) (©9) (72)
8,9 10,9 6,7 8,1 5,7 6,7 18,5 18,2
- 0, bl b b bl bl 9 bl 9
Ry, 14-days, MPa (%) | gg, (94) (79) (85) (68) (71) (126) (94)
10,0 11,6 8,5 9,5 8,3 9,4 14,7 19,3
- 0, > > > > > > > >
Romy, 28-days, MPa (%) | 14, (100) (100) (100) (100) (100) (100) (100)
x Ca(OH),
0o 2Ca0-SiO,H,0
m CaAl0,,SO,S,0,24H,0
A CaSO,2H,0
¢ Ca,ALS O,xHO
V¥ Ca,Si O (OH),2(Fe(OH),)
A CaFe[SiO,,][OH],
o 2Ca0-Al,0,-SiO,8H,0
Fig. 1. Roentgenograms of products
of hydration of knitting systems:
1 — portlandcement-water;
2 — portland cement-ISO (Sgenml'= 1 g/l);
3 — portlandcement-ISO (Sgenml.= 220 g/l)
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Conclusions

Thus, we will allocate the main
technical advantage of preparation
ISO, in technology of the concrete,
shown by the data of tables reflecting
dynamics of a set of durability during
all standard term of curing in normal
conditions. First of all two modes of
an strengthening with participation of
preparations artificial satellites providing
the high speed of curing are allocated.
In one of them the preparation is used
as small additives in terms of the mass
of the general dissolved sulfur, and in
other as the suspension solute containing
in solution and in suspensions part the
most admissible mass of polysulfide
and thiosulphate of calcium. Such dense
limy and sulfur broth is considered
as facilitating achievement effective
a modifying threshold that in turn,
facilitates realization of kinetic model of
hydration transformation of the cement,
providing both high early durability and

final 28-days. So, the final durability of
the modified samples almost exceeds
standard control samples of M100 and
M170 twice. Thus 3-days an indicator of
R of the modified samples are close

comp.

to 28-days the control.
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1 TEXHOJIOT' MM BUTOM TIJTIUTKU

Karpuuenko C.B., kaHz. HCKycCTBOBEICHHU, TOLECHT
XapbKoBCKast roCy/[apCTBEHHAs akajieMust JI3aifHa 1 HCKYCCTB,

Vkpanna

CTaThs MOCBSIIICHA AHAIN3Y TBOPYECKUX ITOAXOIOB IO CO3AHUIO
YHHKaJIBHOTO 00pa3a 00bEKTOB apXUTECKTYPHON CPEJIbl C UCIIOIb30Ba-
HHMEM MO3aWKM M TEXHOJOTMH OuToi mmtku. Kommosmmus, kak om-
peeIAOMUIA TPUHIUIT (POPMHUPOBAHUST OOBEKTOB, BBINOIHCHHBIX C
HCIIOJIB30BAaHUEM JAHHOM TEXHOJIOTUH, HANPSIMYIO CBs3aHa ¢ 0COOCH-
HOCTSIMH IIPOIIECCA X BOCIIPHUSTHS.

KuroueBble ci10Ba: 1u3aiiH, Mo3anka, OUTast IUINTKA, KOMITO3HI[H-
OHHBIC IIPHEMBI, TBOPYCCKUE TTOXOIBI.

Y4acTHUKH KOH(EPEeHINH,
HarmponansHOro nepBeHCcTBa M0 HayYHON aHATUTHKE

| &os¥e! Digital Object Identification: http:/dx.doi.org/10.18007/gisap:tsca.v0i7.1205 |

BCOBpeMeHHOM nau3aiiHe Bce yJalle
HCTIONB3YIOT OMPEENCHUS: «apXu-
TEKTYPHBIA [U3aiiH», «IaHAmadTHBIIT
JU3aiHy, «IM3aliH apXUTEKTYpPHOH cpe-
IBI», «IU3alH B apxXuTeKkType». B omm-
4yHe OT MPOU3BEICHUH «UHCTOTO HCKYC-
CTBa», apXUTEKTypHBIC U AHU3aifHEpCKHe
OOBEKTHI BKIIIOYCHBI B TCUCHHE XKHU3HH.
KontakT ¢ momp3oBareneM, >KUTEIEM
pa3BopadMBaeTCS B TPOCTPAHCTBE, TIE
TIOCTOSIHHO MEHSIIOTCSI  PAaKypchl BOC-
npustus. [109ToMy 0COOSHHO Ba’KHBIM
TIPE/ICTABIISACTCS. WCCIEAOBAaHUE JIMHA-
MHUKH Pa3BHTHS B3aUMOJCHCTBUS apXu-
TEKTYPHOTO U JAM3AIHEPCKOrO MOIXO/I0B
c coBpeMeHHBIM 3puteneM. HambGoree
aKTyalbHO Ha CETOHSIIHUH JEHb CIIO-
COOCTBYeT BBIIBICHUIO OCOOCHHOCTEH
(opmupyromerocs
QIBHOTO

TIOCTHH/TY CTPH-
KU3HEHHOTO  IIPOCTPAHCTBA
WCTIONB30BaHUE B JH3aifHE OOBEKTOB
TEXHOJIOTUH OUTON IUTUTKU M MO3aHKH.
PaccmoTpuM, Kakne (akTopsI BIUSIOT HA
TO, 4TOOBI «S3BIK» OOBEKTa ObLT Ooiee
TOYHBIM, SPKHM M 3aMOMHHAIOIIUMCSI.
C KaKUMH TPyAHOCTSMH IIPU 3TOM CTall-
KuBalOTCs Mactepa? B OonbmimHCTBE
cirydqaeB pa3paboTka oOBEKTOB aH3aifHa
3aBUCUT OT MPEAJIOKCHHH WU XKe Tpe-
OoBaHMI 3aKa3uMKa, KOTOPHIH HE BCEraa
TOTOB K JOBEPHTEIBHBIM OTHOIICHUSIM
¢ guzaiiHepoM. B sTux ycnoBusx oc-
TAeTCsl OTKPBITOH MpoOIEeMa CO3MAHHS
BEICOKOXYIOXKECTBEHHOTO oOBekra. He-
00XOANMOCTh CHCTEMATH3aI[i OCHOB-
HBIX TBOPYECKHX ITOAXOJOB B CO3JaHUM

JIM3alH-00BEKTOB C  HCIIONB30BAaHUEM
TEXHOJIOTUN OUTON IUIUTKH MO3BOJIUT
BBISIBUTH IMEPCICKTUBHBIC MPHEMBI, KO-
TOpbIE MOTYT OBITh NPHUMEHEHBI TaKKe
B TBOPUYECTBE MOJIOABIX CIICIHAINCTOB
CpenoBoro au3aifHa.

W3 nanbornee moka3aTelbHBIX U SIP-
KHX TPUMEpOB (HOPMHUPOBAHUSA OOBEK-
TOB C IOMOINBIO OWTOW IINTKH IOKa-
3aTeNbHO TBOpUeCTBO AHTOHHMO [aymu.
Hacnenne BeMMKOTO KaTalIOHCKOTO ap-
XUTEKTOpa, TBOPHUBILETO Ha pydeke XIX
n XX BEKOB, JI0 CHX IIOp HE OCTaBIsET
PaBHOAYIIHBIM COBPEMEHHOE YelIOBe-
gecTBO. [IpHHIMIT MHOTOTPaHHOCTH €T0
TBOpYECTBA aKTyaleH M CeromHs. MHo-
THE COBPEMCHHBIE ANU3aiHEPHI yCHEITHO
pabotaioT B 3TOM HampasiaeHun. OHaKo,
MHOTo00pa3ue MPHEMOB, 3asBUBIINX O
cebe B Teuennn XX - Havaiga XXI Beka,
BBIZIBUHYJIO HACTOATEIBHYIO HEOOXOIH-
MOCTb aHallN3a, CHCTEMATH3aI[N 1 CBe-
JICHUSI TBOPYCCKHUX TMOIXOIOB B €AUHYIO
CHCTEMY, JOCTYIHYIO I HPHUMCHEHHS
B COBPEMEHHOM CpeIOBOM au3aiine. B
9TOH CBSI3U CIIEAYET OTMETUTH HECKOIb-
KO OCHOBHBIX HAIPaBICHHH HCIIOIB30-
BaHMS MO3aMKH M TEXHOJOTUH OUTOH
IUIUTKU B AM3aiHE apXUTEKTypHOH cpe-
el 1) nexopupoBaHue (acanoB apXu-
TEKTYPHBIX COOPYXXEHHH; 2) peIIeHHUe
OnmaroycTpoicTBa TEppUTOPHH; 3) co3la-
HHE CaMOCTOSITEIBbHBIX apT-OOBEKTOB;
4) co3maHWe HACTCHHBIX M HATIOJIBHBIX
JICKOPATUBHBIX TTaHHO B JAaHAMA(QTHOM
u3aiiHe.

Orpomna 3aciyra ¢acamHoi —Ke-
PaMUKH, CTaBIICH HMCKYCCTBOM YIHI| U
IuIomazaeil, B CO3MaHUN apXUTEKTypPHOU
aHcaMOJIeBOCTH, OPTaHMU3AIMHU TIPUPOJ-
HOM M apXUTEKTYPHOH cpeibl. AHAIU3U-
pyst poromarepuansl JIydmMX 0ObBEKTOB
ApPXUTEKTYPHOI Cpenbl, BBIMOTHEHHBIX
C HCTIOIBb30BAHUEM TEXHOJIOTHUH OWTOH
IUTUTKH, CJIEAyeT OTMETHTh peIleHHe
(acama coopykeHHUs, IPEICTaBICHHOTO
Ha puc. 1-3.

dacan xoHmeprHoro 3ama Palau
de la Musica Catalana B Bapcenomne,
BKJIIOYCHHBII B CIIHCOK MHpPOBOTO Ha-
caequs FOHECKO, co3man mo npoekty
apxurekropa Jlyuca JlomeHek-u-MoH-
1905-1908. TekroHnyeckas
ponb KOJOH (acanga KOHIEPTHOTO 3ajia

TaHbEpa,

Palau de la Musica Catalana 3akiroua-
eTcs B WX BOBJEYEHHMH B MaciuTabHO-
MPOTIOPIHOHATBHBIH, PUTMUYECKUIT
CTPOi BCEro apXUTEKTypHOro oObema.
CraTuko-IMHAMUYECKHe U 00beM-

HO-IUIOCKOCTHBIE ~ ITAPaMETPHl  BBISIB-
JISI0T UX PONIb B OOIIEH KOMITO3HIIUHI
KEePaMHUYECKOTO MOKPHITHA OOBEeKTa.
Macmtabbl HOBEpXHOCTEH, 00IHUIIOBAH-
HBIX IUIUTKOM C MCIIOJIBb30BaHMEM IIPH-
PORHBIX M TEOMETPUUECKUX HIICMEHTOB,
MO3BOJISIIOT M3MCHUTH BIIEUATIICHHE OT
o0mux pazmepoB coopyxenust. Couera-
HHUE (PAKTYpPHBIX OOBEMHBIX JJIEMEHTOB
C IUIOCKOCTHOH KepaMHUYECKOW IOBEp-
XHOCTBIO (acama, BBHIIOIHCHHOW Ha
OCHOBE KOHTPACTHBIX KOJIIOPHCTHUEC-

KHX OTHOIICHUH, CHOCOOCTBYeT YCH-
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Puc. 1-3. ®acan konueprTHoro 3aja Palau de la Misica Catalana, bapcesiona,
apx. Jlyuc /lomenex-u-MoHTaHbep

JICHUIO 3MOLMOHAIBHOIO BOCIPUSTHS
oObeKTa.

[locnenoBarenbHuLeld  TBOpYECTBa
Taynu MOXKHO cuuTaTh GpaHIly3CKyIO Xy-
noxuuy Huxu ne Cen-®amip, KoTopast
Gonee 20 ner paborana Haja CO3JaHHEM
¢anractuyeckoro Cana urpsl B Tapo B
100 kM ot Puma (puc. 4-5) u Takxe npu-
MEHSJIa TEXHOJIOTHIO OMTON TUIMTKH IS
PCIICHUST apXUTEKTYPHBIX 3JIEMEHTOB.
B ee TBopuecTBe KepaMHKa TAKKE MIPa-
€T peLIAIONIYI0 POJIb B YCHJICHHH 3MO-
LIMOHAJIBHOH CTOPOHBI APXUTEKTYPHOTO
COOPY)KCHHs CBOMMH HHJIMBHJyalIbHO-
CyOBEKTHBHBIMH IKCIPECCUBHBIMU 0CO-
OEHHOCTSAMHU. YXOI OT CTPOrOod reoMer-
PHYECKOH YHOPSJOYEHHOCTH U CO3aHNE
HETPHHYKICHHOH CBOOOIHOI KOMIIO3H-
MU cajxa urpsl B Tapo crocoOcTBYIOT
BBISIBJICHUIO €0 IUTACTHYHOCTH, [MHA-
MHUYHOCTH 3JIEMEHTOB M pa3zHOOOpasueM
ero BocnpuATHs. [TokpbITHE KepaMuyec-
KOI IUTMTKOH KOHCTPYKTHUBHBIX 3JICMEH-
TOB, BBIIIOJIHEHHOE Ha OCHOBE IpHeMa
METPOPUTMHYECKHX B3aMMOCBS3CH, He-
CKOJIBKO CIEPXKHBAeT CBOOOIHYIO HIpY
L[BETOBBIX MATEH OOIMIIOBKU KEPAMUKOH.
ITpu 5TOM HMCIIONB30BAHUE MOMYIILHOMN U
KOMOMHATOPHOM cucTeMbl B hopMoobpa-
30BaHUM IPEJIIIONAraeT BBEICHHE HEKOH
CTaHJAPTH3ALUH, TJIe MOIYJb IIPEICTAB-
JsleT co00il OrpaHMYMBAIOLIYI0 MEpY B
BHUJIE OIPEIEICHHOTO FeOMETPHYECKOro
pasmepa. Pa3HOOOpa3ue KOHTPACTHBIX
10 LIBETY MOAYJIBHBIX BapUalMil 103BO-
JISIET MOJIYYUTh HOBBbIE ()OPMBI M HOBOE
UH/MBHYaJIbHOE BOCIPHUATHE 00BEKTA.

Peanuzanus TBOpuyeckol uIen Ha
OCHOBE TE€XHOJIOTMH OUTOM IUTUTKH B yc-
JIOBHSIX CKYyYHOH TOPOJICKOI cpejibl CIio-

Puc. 4-5. Cag urps! B Tapo, okpyr Puma, xyn. Huxu ge Cen-®anib
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co0cTBYeT (POPMHUPOBAHHIO YHHKAILHOTO
XyJIO)KECTBEHHOTO OOBEKTA, BBINOJIHSA-
IOILIEr0 TaKXKe M BOCIMTATENIbHbIC (yH-
Kiuu. HamonHeHHOCTh  KOMIO3MLINH
SMOLMOHAJBHBIM, CJIETKa HPOHHYHBIM
COJCpXKAHUEM, IO3BOJISIET M3MEHHTH B
o0lIeCTBE MHUPOBO33PEHYECKHE YCTa-
HOBKH, JeJ1asi aKIeHT Ha 30pOBBIil 00-
pa3 XU3HU, BO3POXKICHHE TapMOHUYHOM
HPHUPOABI YENIOBEKA U  JKOJIOTHYECKH
4yHCTOM cpepl oduranus. [Ipumep puc.6
HADIAIHO  JISMOHCTPHPYET — BBIIIECKa-
3aHHOe. B naHHOM ciywae, peuieHue
KOMITO3MIIMM KOHCTPYKLHH OTPAKIACHUS
HPEAIoIaraeT COYeTaHUe IUIOCKOCTHBIX
U 00BEMHBIX JIEMECHTOB, BBINOJIHEHHBIX
Ha OCHOBE NMpPUPOIHBIX (popM. [ToHnma-
HHME «MEXaHM3MOBY» raPMOHU3ALMH TIPU-
poIHBIX (OpM, TakMX Kak (pu3nueckas
JErKOCTh, CTPYKTYPHOCTb, aCHMMETPHS,
IUIABHOCTb, TO3BOJIMIIM aBTOPY HAEH
Pa3HOOOpPa3UTh INPOMBILIICHHBIE CTaH-
naptHble Gopmbl orpaxaeHus. Coanan-
CHPOBaHHOCTb KOMIIO3HMI[MOHHBIX OJIe-
MEHTOB Ha OCHOBE METPOPUTMHYECKHX
B3aMMOCBS3€H, IUIaBHOE IEpEMELICHUE
00BEMHBIX KPHBOJIMHEHHBIX TOBEPXHOC-
Teil BIOJNb KPHUBOJIMHEHHBIX IIOCKOCT-
HbBIX HAIPABIISAIOINX, BBINOJIHEHHBIX C
HCIOJIb30BAaHUEM 1[BETOTOHAILHOTO KOH-
TpacTa IUIMTKHU, TPUBOJMUT K oOpa3oBa-
HHIO CJIOKHOW KPUBOJIHHEHHON (HOpMBI
o011ei KOMITO3UIIUH.

AHanu3 TIPHEMOB HCHOJIb30BaHUS
KepaMHYECKUX MAaTepUajoB B apXu-
TEKTYPHOH Cpeie TPUBOAUT K MBICIH
0 TOM, YTO B YCJIOBHSAX COBPEMEHHOTO
JM3aliHa posib OONUIIOBOYHON KepaMUKH
HECKOJBKO MEeHseTCst. TexHolornueckue
Ka4yecTBa caMOro Marepuasa, Kak Hanbo-
Jee OTBEYAIOILIEr0 YTHIMTAPHOMY IIpeJi-
HA3HAYCHHIO, YXOIAT Ha BTOPOW IUIaH,
B OTJIMYHE OT BBIPACTAIOLICH €ro Xynao-
JKECTBEHHOH 3HaYMMOCTH. PaccMorpum
HPHEMbl HCHOJIb30BAHUS KEPAMHYECKHUX
MaTepualoB Ha IpPUMEpax TBOPYECT-
Ba Jlunbl [lamuanu (puc. 7-11). K HUM
ClIeyeT OTHecTH: 1) acMMMeTpHYHbIC
KOMITO3UIIMHU; 2) CBOOOIHBIE KOMIIO3H-
MU C HCIHOJIb30BAaHUEM TIeOMeTpHYec-
KHX OJIeMeHTOB; 3) cOajaHCHpOBaH-
HOCTb KOMIIO3MIIMOHHBIX 3JE€MEHTOB Ha
OCHOBE METPOPUTMHYECKHX B3aHMO-
CBsi3eil; 4) KOHTPAcT IBETOTOHAJIBHBIX
OTHOUICHUH; 5) «KOBPOBBICY» KOMIIO3U-
IIMU C UCHOJIb30BAaHUEM I[BETOYHBIX MO-
THBOB M reomerpuueckux ¢opm. Ilpu
¢dopmupoBanun  apT-00bekTOB  JlMHA

Jlamuanu (puc.7) aKTHBHO HCIIOJb3YeT
ACUMMETPHYHBIC JIAKOHUYHBIC JIEMEH-
Thl Ha OCHOBE IPHUPOAHBIX MOTHBOB.
Yepe3 KOMIIO3MLMOHHYIO CTPYKTYPY H
HPOIOPLHOHAIBHYI0  COPa3MEpPHOCTD
9JIEMEHTOB 00BEKTa JOCTHIaercs Iie-
JOCTHOCTb M paBHOBEcHE ero oOuiei
KOMIo3uIMH. Pacrpenenenue macc, Ha-
JIMYUE LIEHTPa TAKECTH IPUAAIOT yCTOU-
YHUBOCTb, TEKTOHUYHOCTb, IIPOYHOCTb U
YIOPsIIOUYEHHOCTh 00beKTy. B paborax
Jlunbl [lamMuanu npuMeHEHHE MO3aUKH
U TEXHOJIOTHH OUTOM TUINTKH CHOCOOCT-
BYET aCCOLMaTHBHOMY II€pEOCMBbICIIE-
HUIO 00beKTa. 3aHUMas BeIyllee MECTO
Cpelu IPYTUX OTIEIOYHBIX MaTepUalIoB,
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Puc. 9-11. Pa6orpl au3. Jlunpl JamMuanun
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HCIOJIb3yeMbIX B PEIICHUU JH3aiiHa To-
poxckoit cpenpl, kepamuka Jluner lamu-
AHU UTPaeT OPraHU3YIOLLYIO POJib: pabo-
ThI JU3aliHepa CTAHOBATCS JOMUHAHTOM,
«INICPOM», OPraHU3yIOIIUM  ofluee
pocTpaHcTBo (puc. 8-11).

M3menenus B obuiecTBe MPOBOLUPY-
0T ¥ TIEPEMEHBI B TBOPYECKHUX NPUEMaX,
HNpPUHIHUNAX (OPMHPOBAHUS COBPEMEH-
HOH apXUTeKTypHOW cpensl. Bce oc-
HOBHBIE MPO(ECCHOHATBHBIC MPOOIEMBI
JM3aliHa KOHLIEHTPUPYIOTCS BOKPYT' €ro
si3pika [7]. Ha naHHBIH MOMEHT, Kak Ha
TEOPETHYECKOM, TaK U Ha NPAKTHYECKOM
YPOBHE, SI3bIK JiM3aifHa paccMarpuBall-
Csl TOJILKO KaK CPEeJCTBO PELICHUs MOC-
TaBJICHHOI 3aJjauu M CIoco0 mepenaun
storo pemieHus. OQHAKO JEATENBHOCTD
JM3aliHepa He OrpaHMYeHa CIeLHUalb-
HBIMH 3aJla4yaMM: JM3aliHep HCIOJHACT
pOb MOCPEAHHMKA MEXIy IPOU3BOAIC-
TBOM U YEJIOBEKOM, OH BBIHYKJICH BCTY-
HaTh B JMAJIOT C PA3JIMYHBIMU JIFOZBMU B
nporecce paborsr [7]. KommyHuKarms
JM3aliHepa € OKpY)KalollUM MHPOM B
HACTOsIIIIee BpeMs MpearoiaraeTr mo-
HCK HECTaHJAPTHBIX pelleHuil. Spkum

MpUMEpPOM, B JIAaHHOM Clly4ae, sBJISeTCS

pEKJIaMHbBIH O0BEKT [UIsl 030POBHUTEIIb-
Horo nentpa Virginia Thurston Healing
Garden in Harvard Massachusetts.
Kommanust Artaic, corpyauunyas ¢ Rock
Art Studios, co3aeT BBIPa3UTENbHBIH
IpUMEp COBPEMEHHOW pEK/IaMbl C HC-
MOJIb30BAaHUEM MO3aMKH. [J1aBHas uuest
KOMIIO3MIIMM W3 MO3aHKH Ha KaMHe
— 0TOOpa3uTh HAJEXKIy Ha HCLENICHHE,
HaJX1y JUlsl JyXOBHOTO M (PU3HYECKOro
npeobpaszoBanus (puc. 12).

OpraHu4YHO  BHMCBIBAIOTCSA  JIEKO-
pAaTUBHBIC IIAHHO M3 OMTOW IUIUTKH
Ha moiny M creHax (puc. 13-14) mpu
pelieHnn  OaroycTpoicTBa  TEppHUTO-
PMH WIHM JKe JIaHAMATHOro IM3aiiHa.
XynoxecTBeHHbIH 00pa3 (opmupyercs
IO BIMSHHUEM HECKOJIbKHUX OCHOBOIIO-
nararomux (akTopoB: 1) KOMIO3HLUS
JICKOPaTHBHOTO IIAHHO HMEET YETKYIO
JIOTHYHYIO CTPYKTYpY, HA€aIbHO BIIH-
CaHHYI0 B IIPEUIOKCHHBIN JaHmmadT;
2) B OCHOBY KOHIICTILIUM TTAHHO 3aJI0KEH
CHUMONO03 HEHWTpPAIBbHO PELIeHHOro (oHa
U IMHAMHUYHOH KOMIO3HMLMU U3 T€OMET-
PHYECKUX WJIM IIPUPOIHBIX 3IEMEHTOB;
3) cbanaHCUPOBAHHOCTH KOMITO3HI[HOH-
HBIX 3JIEMEHTOB Ha OCHOBE METPOpHT-

Puc. 12-13. botinok.co.il

MUYECKUX B3aUMOCBsI3eH; 4) JTOMHMHH-
POBAaHHE TPUPOIHBIX LIBETOTOHAIBHBIX
OTHOUICHUH.

OnHaKoO NPAKTHKA IOKA3bIBACT, YTO
mpu  0CTatodHo A(PHEKTUBHOM MpPH-
MEHEHMH TEXHOJIOTMM OWTOH IUIMTKH
B JaHIUA(QTHOM JM3aiiHe, 3aKOHYCH-
HOCTb OOILEr0 KOMITIO3UIIMOHHOTO pele-
HUA M TIPO(ECCHOHANBHOCTh PEIICHUS
(YHKIMOHAIFHOTO 30HUPOBaHUS HMEET
HEKOTOPbIE OTPHUILIATENIbHBIE PE3YJbTa-
Thl. BO3MOXEH pPHCK BO3HMKHOBEHHUS
Yy)KEPOIHbIX, HECONIACOBAHHBIX C Cy-
IIECTBYIOIIMM 00pa3oM JEeKOPAaTHBHBIX
BKJIOYEHHH, CHOCOOHBIX pa3pyLINTh 3a-
KOHUYCHHbII OpraHu4HbIif 00pa3 o0beKTa.

Takum 00pa3oM, MOXKHO czeaTh
CJICZyIOLINE BBIBOJIBI:

— TBOPYECKHE IIOJXOAbI, KOTOpBIC
HCIIOJIB3YIOT ~COBPEMEHHBIC ~apXHUTEK-
TOPBI, TU3aiHEPbl B TEXHOJIOTHU OUTOI
IUTUTKH, NPEJIONaraloT pa3BUTHE apXHU-
TEKTYPHOW CpEbl 10 IyTH MOBBILICHUS
ee XyJ0XKEeCTBEHHO-00pa3HOl cocTaBiIs-
IOIEeH, KaK YHUKAJIBHOTO XYJ0XKECTBEH-
HOTO OOBEKTA, BBINOIHSIIOIIETO TAKKE
BocruTaTeNnbHble QyHKImu. K Hum cie-
IyeT oTHecTu: 1) acMMMeTpHYHbIE KOM-
MO3WIKH; 2) CBOOOTHBIC KOMITO3HIIHH
C  WCIOJb30BAaHHEM T'EOMETPHYECKHX
95IeMeHTOB; 3)  cOalaHCHPOBAHHOCTH
KOMIO3HULMOHHBIX 3JIEMEHTOB Ha OCHO-
BE METPO-DUTMUYECKUX B3aUMOCBSI3eil;
5) KOHTPACT IIBETO-TOHAJIBHBIX OTHO-
LICHUH; 6) «KOBPOBBIE» KOMIIO3HLIUU C
HCIIOJIb30BAaHUEM LIBETOYHBIX MOTHBOB M
reOMeTPUYECKUX GopM;

— C TIOMOLIBIO JOCTHKEHHUS TICHXO-
JIOTHYECKOT0, SMOLIMOHAIBHOTO U XyJ0-
KECTBEHHO-00pa3HOro acleKToB B pe-
LICHUH OOBEKTOB JM3aliHa, HAIIOJHEHUS
(YHKLMOHANBHBIX NPEAMETOB HOBBIM
CMBICIIOBBIM COJICPYKAHHEM, B OOIIECTBE
IOCTENEHHO (DOPMUPYIOTCSL MHUPOBO3-
3pEeHYeCKHe YCTAHOBKM Ha 3CTETHYeC-
Kuit 00pas *KHU3HHU;

— CYIIECTBYIOT ONACEHHs IO MOBO-
Jly OTCYTCTBHS B PEIICHUM JHU3aiiHa 00b-
€KTa COIIACOBAHHOCTH €ro OTIENBHBIX
3JIEMEHTOB, YTO TPHUBOJUT K Hapylile-
HHIO CTHJIMCTHYECKOTO €IMHCTBA 001IeH
KOMITO3HILIH.
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CONVENIENCE AND SAFETY OF MOVEMENT OF BLIND PEOPLE ACROSS
THE INDUSTRIAL CITY TERRITORY: ERGONOMIC AND ARCHITECTURAL
PLANNING ASPECTS (ON THE EXAMPLE OF THE CENTRAL DISTRICT

OF MAKEYEVKA)

N. Sholukh, Doctor of Architecture, Full Professor

N. Yupatkina, Master of Architecture

Donbas National Academy of Civil Engineering and Architecture, Ukraine

The article is devoted to improving the spatial orientation and movement of blind people in the territory of the industrial city.
On the example of compact settlement of the blind in the territory of the Central district of Makeyevka authors analyze the degree of
comfort and safety of established routes of movement of these categories of people from their places of residence to the main objects
of social services, enterprise UASB, as well as to the religious building and the city park. The attention is paid to the most difficult and
dangerous sections of the road due to the spontaneity of the new sites development, increasing traffic, high degree of gas and dust on
the streets, as well as other adverse urban ecological factors natural for the industrial city. On the basis of the analysis authors conclude
the need for special architectural planning and technical activities aimed at increasing the convenience and safety of movement of

the blind in the city.

Keywords: blind and visually impaired, specific needs, convenience and security of movement, industrial city, transport and
pedestrian communications, special architectural and planning techniques and means, spatial reference.
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Statement of the problem, its
connection with important social
and scientific problems. Creating a
comfortable and safe routes for blind and
visually impaired people in the city is one
of the most important practical conditions
for successful social integration of
these people into mainstream of the
society. Recently, this problem becomes
critically socially significant in the large
industrial cities, usually distinguished
by complicated planning structure,
significant congestion of the traffic, a
high degree of environmental pollution,
as well as many other adverse factors
that are not typical for the cities of
other types. In such circumstances, the
movement of the blind man obliged to
rely only on hearing, smell and tactile

sensations is extremely difficult and

unsafe.
Examples of simultaneous
combination of many unfavorable

factors, significantly complicating the
movement of the blind, can serve the
conditions in the territory of the Central
district of Makeyevka — one of the largest
industrial cities in Donbas.

The choice of this area as an
example also specified the fact that
there is a compact settlement of blind at
this territory. The main impulse for the
creation of this “unusual settlement” in
this part of town was the discovery of
the Branch of Donetsk (Stalin) Artel of
the blind in 1936, which in 1954 was
renamed the TPE UASB (Training and
Production Enterprise of the Ukrainian
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Society of the Blind). The formation
of the company was the main place
of employment of visually impaired
people in Makeyevka. At first the blind
lived in small single rooms allocated
in the nearest residential buildings. At
a later date, these people were granted
residence, and in 1961 and 1967 in
the Central district of the city on the
Donetsk Str. were built and brought into
service two specialized houses for the
blind and their families, one of which
has 16 apartments and the other 40.
In 1973 in the same area near the blind
housing was constructed and put into
operation a new production unit of TPE
UASB. The main routes of movement of
the blind developed in such conditions,
had a relatively short duration and
remained quite comfortable and safe for
these people for a long time.

Recently, with the increasing
number of unfavorable urban ecological
factors mentioned earlier, many long-
established routes of movement of the
blind in the city in certain areas appear
extremely difficult and dangerous. That
is why, the identification of such areas
and their deep study from ergonomic,
architectural planning and other essential
points of view should be considered as
extremely important social and scientific
issues required immediate solution.

Analysis of the latest developments
and publications on the topic of the
research suggests that the concerned
problem not received adequate attention
from the experts and designers until

now. Most of the studies devoted to
design for the needs of visually impaired
people, mainly deals with the adaptation
of certain types of residential and public
buildings, more rarely covers issues
related to the arrangement of the object-
spatial environment of these people.
As for the problem of creating
comfortable and safe routes to the
blind in the industrial city, it does not
practically studied and covered in the
scientific literature (except for very rare
occasional mention of its relevance)
[3, etc.].

Nevertheless, it should be mentioned
works of Stepanov V.K., Sharapenka V.G.,
Sigaeva A.V.,, Kutsevich V.V,, Scholukh N.V.,
Tore Lange, Barmashinoy L.N.,
Danchakov 1.0., and some others scientists
of our country and foreign scientists [1,
2,4,5,7,8, etc.] . Well-grounded works
of these and other scientists not named
here can serve as a basis for general
strategic approach to solution of this
very complex and multifaceted problem.
A considerable part of the issues deeply
analyzed in studies of Scholukh N.V.
and Gavrikov V.S. “About adaptation of
the road-street areas of the town to the
specific needs of little mobile groups
of people” [8] and “Analysis of road
and street network of Donetsk from the
requirement of convenience and safety of
handicapped subpopulation movement”
[7]. Some of the recommendations and
suggestions stated in these studies can
be used to improve the conditions of
spatial orientation and movement of
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the blind in the territory of the Central
district of Makeyevka. At the same
time, there is a need in additional deep
studies, which would allow to take into
account features of the present routes
of the blind in this area. There is also a
need in research, which would allow to
take into account the negative impact
on the adaptive capacity of these people
some urban ecological factors caused by
industrial features of the industrial city
and its development at the present stage.
In these important studies there is part
of an unsolved problem, which is this
article dedicated to.

Analysis of the modern
of the main routes for the blind in
the territory of the Central district
of Makeyevka. As a result of deep
sociological and architectural researches
conducted by the authors on the territory
of compact settlement of the blind in this
area of the city, found that the increase
of the degree of difficulty and danger of
the main routes of movement of these

state

people due to the effect of negative
conditions and the following factors (list
them in order of importance):

— first, a  significant material
deterioration of the previous system of
specific spatial references, as well as all
kinds of warning and protecting elements
arranged along the traffic and pedestrian
paths (meaning the relevant traffic signs,
lights,
fencing turnstiles and inflated kerb, signal

sound and controlled traffic

warning coloration and other elements
by which could orient blind and could
see the drivers), many of these elements,
laid in 60-70 years of the last century, to
the present time have come into complete
disrepair or are in poor condition;

— secondly, the grass roots formation
of new building of the city, which
leads to a significant change or almost
complete block of established routes
of the blind (it is primarily a question
of trade pavilions and various annexes
of such purpose, which are at the level
of the first floor of residential and
public buildings and lead a significant
reduction in the pedestrian zone of the
street, modification and complication of
pedestrian path);

— thirdly, the congestion of traffic
of the city and a further increase of the
number of necessary personal vehicles
that ultimately leads to the unauthorized

parking along the streets and alleys,
as well as in the territories of interyard
spaces in residential areas, one of the
dangerous consequences of such transport
expansion is a significant reduction in the
transit area of sidewalks and walkways,
which in turn, significantly increases the
risk of running-down accidents; in the
area of compact settlement of the blind,
this risk increases of many times and
almost borders with the reality (!);
— fourth, the influence of adverse
factors caused by
of the
city and its development in the current

urban ecological

industrial features industrial

very difficult social and economic
conditions; the growth of anthropogenic
pollution of the environment (which
is manifested in a high degree of gas
and noise pollution, reduction of green
areas, etc. [6]) has a negative impact
on the work of saved sensory analyzers
of the blind man, prevent him from
recognition of useful sound, aromatic
and other signals, on which he can rely
in the city.

The result of deep sociological and
architectural researches conducted on
the territory of compact settlement of
the blind is to identify the most difficult
and dangerous areas on specific routes of
these people from their residence to the
enterprises UASB as well as to nearby
objects of social and living services, city
square and cathedral. Among such areas,
primarily should be mentioned crossroads
formed by the intersection of Engels Str.,
Donetsk Str.and Lenina Av., as well as
crossroad formed by the intersection
Str.,
Str., Donetskaya Str., Lenina Av., and

of  Teatralnaya Deputatskaya
Ostrovskogo Str. Especially difficult and
dangerous areas of the blind path in this
area should be considered the intersection
of Shevchenko Str., Donetskaya Str. and
Lenina Av. Some of the analyzed areas
are shown on the scheme, which is
shown in the article (Pic. 1).

Some scientific and practical
recommendations and proposals for
providing the comfort and safety of
movement of the blind in the territory
of the Central district Makeyevka.
Based on the results of the research the
authors propose a specific set of special
architectural planning and engineering
techniques and tools, realization of
which will make the movement of the

blind in the territory of the industrial city
more comfortable and safe.

Proposed methods and means can
be represented by the following main
groups, depending on what sensory
analyzers of the blind directed their
action:

— Tactile and motor analyzers
protecting and guiding turnstiles device
and excessive kerbs; approach to the
dangerous and complicated areas of the
change of the slope of the road or usage
ofthe road surfacing with a relief texture;
elimination of the height differences,
etc.;

— On the hearing instrument and
residual vision (some categories of
the blind): installation of sound and
controlled traffic lights at crossroads;
bright
coloration on areas of walking paths

application of a warning
near the border with the roadway or
where height differences; the use of the
road pavement of hollow paving slabs at
difficult areas, reinforcing the sound of
human steps; arrangement of fountains
with intensified noise of falling water in
the respective areas of the city, as well as
other various audio landmarks that can
be recognized by a blind person in the
general background noise of the urban
environment;

— On the olfactory system: planting
flowers with intensified smell and some
trees along the difficult and dangerous
areas of the way(in the conditions of
gas pollution of the industrial city
recommended plants having strong smell
of flowers or foliage, which the blind can
feel at the distance).

Important architectural-planning
and, at the same time, urban development
activities aimed at ensuring the safety
and convenience of movement of the
blind should be regarded the maximum
distance from their residence objects
that may be areas of concentration of
a large number of vehicles (parking
lots, car service centers, gas stations,
etc.). Depending on the nature and
complexity of the route section provides
certain sequence of events and their
implementation (Pic. 2).

Conclusions. We examined some
important ergonomic and architectural
planning aspects the problem of
improving the spatial orientation and
movement of visually impaired people
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The industrial enterprise
where are working blind

(The Ukrainian Association | ] Z a : . r-'!
—l

of the blind people)

- Houses for the blind 2
( ) A\ La I and their families

Dining room (The Ukrainian
Association of the blind)

Designations:

|
— house for the blind people — the Theatre the route of the blind
‘ people in the city

the industrial enterprise .
" where are working blind @ = fuedoo Bhote | | the possible oo of

movement of the blind
@ medical facilities —  St. George's Cathedral in the city

the dining room (The :}t;‘et]{lféﬂrsgu(i{i:ﬂ‘lcul[ PRISS
@ Ukrainian Association @ — the post office
of the blind)

Pic. 1. Scheme of specific routes of the blind in the territory of the Central district of Makeyevka with identifying
the most difficult and dangerous sections of the way

install the audio traffic
light for blind people

: use of Braille for
use of the mark r . the blind orientation

installation of the "Blind pedestrians"
fountain as a sound

guide for blind

landing flowers with | |=
bright color and odor

installation of guide
rails and stiles for
the blind

decrease kerbstones at the
intersections of roads and
pedestrian walkway

laying tactile tiles
on pedestrian traffic

Pic. 2. Scheme of the fragment of the Central district of Makeyevka specifying measures to ensure the comfort
and safety of movement of the blind
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in the territory of the industrial city.
By analyzing a specific urban situation
has been shown that the convenience
and safety of movement of the blind
in the city is largely dependent on the
peculiarities of its planning structure,
material and technical conditions of
traffic and pedestrian communications,
the extent of their adaptation to the
specific needs of these people, as well
as general ecological state of the urban
environment. It was also shown that
under the conditions of the industrial city
the problem of forming comfortable and
safe routes for the blind cannot be solved
without taking into account the negative
impact of some urban ecological factors
caused by industrial features of the city
and its development.

At the end of this article, the authors
express the hope that proposed approach
to the examination of this problem, as
well as some recommendations and
suggestions for its solution will be taken
into account by specialists, designers and
other stakeholders that are not indifferent
to the fate of the blind.
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CALCULATION OF ELEMENTS ON THE BASIS OF THE UNDERLYING

E. Artamonova, Doctor of Engineering, Full Professor
Saratov State Technical University by Gagarin J.A., Russia

In this paper we study the deformation and durability of the cylindrical shell on the basis of the underlying. The elastic foundation
model by Vlasov-Leont’ev is taken as a basis for the model building. To account for the deformation of the rheological base the author
has used the integrated form of the viscoelastic deformation law. The resulting resolving equations are presented in increments according

to the V.V. Petrov method of the successive perturbation parameters.
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he social and economic changes in Russia have affected

all aspects of society life including the construction
industry. All participants in construction process became
the quite real entities. The modern project is based on three
managers: architect, designer and geotechnician. Earlier
understanding of this fact by a project manager will provide
the more perfect geotechnical component of a design solution,
the more reliable a projecting building, the safer technologies
of its construction for surrounding buildings. The list of
basic problems for modern city construction includes tight
construction deadlines, aspiration to arrange an underground
space under construction spot and yard space, increase of loads
onto base.

Their successful solution can only be ensured by use of
the modern geo-technologies adapted to the engineering-
geological conditions of city, as well as by use of the latest
tools for calculation the “building-foundation-base” system.
The geotechnical norms TCN 50-302-96 directly require to
consider the joint work of constructions’ bearing structures
with their base and correctly to model their joint work.

This paper presents a variant of techniques to solve
this problem of the joint calculation for base and elements.
Boundary conditions — the simple support. Equation of state
in increments:

Ao, =E;Ae, +T ¢y, (i,j=12,3).

In tackling the used mathematical modeling of static
viscoelastic structural elements. You must have the equilibrium
equations, boundary conditions, and equation of state relations
for the equation of state parameter changes on the parameters
of the external process.

The approach is based on an extensive literature review of
current damage concepts included in current mechanistic-based
design procedures, soil permanent deformation laboratory
data. Design outputs are compared in terms of reliability and
thickness using these design procedures. It is shown that the
provides higher reliability values compared to the probabilistic
procedure. All the existing subgrades fail distress reliability
such as rutting and top down cracking reliabilities. Currently
uses a single load P value to deal with variability associated
with subgrade strength design. Is used to generate full scale
subgrades response and performance data for development
and verification of subgrades design criteria. The physical
properties of subgrades structures significantly influence both
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the response of the subgrades to applied loads and the long-
term performance. It is, therefore, of the utmost importance
that full scale test subgrades be constructed with uniformity in
material properties, layer thicknesses, and other considerations
for which non-uniformity might result in nonrepresentative and
nontypical behavior and failures. Current mechanistic-based
design methods for the design of subgrades use vertical strain
criteria to consider foundation rutting.

A considerable number of measurements of the physical
properties test basis were made at all stages of construction
and after construction was completed. The measurements
were made for three purposes: construction quality control,
construction acceptance, and material characterization. The
material characterization tests were performed to provide
information for theoretical modeling and were not related
to construction and contractual requirements. The material
characterization tests were performed to provide information
for theoretical modeling and were not related to construction
and contractual requirements. Tests were conducted on the
subgrade materials, base subbase, and surface layers. For a
basis of model building we take the model of elastic foundation,
Vlasov — Leont’ev [2] (Fig.1).

Here: u(x,y,z) = 0; v(x,p,z) = 0;

Increments of displacements of points:

Au(x,z) = iAUi(x) “@,(z) (i=1l.m);

An(x,2) = Y AW, (1), (2) (k=1..n),

k=1
The unknown functions AU, AW and — dimensionless

9,2, ¥,(2)-
The resolving equations:

0° O*AW, E*h AW, &
—|D* Lt L_SNY[E+aw -
sz[ ox’ ] 1-v:, R Z‘[ Jan

2 | H
- D\pdz}AWk’ =Ap.
k=1

0
Here [1]:
v,=0,5-E /E,-(0,5-v), E,=E/1-V?),
v, =Vv/(1-V).

Elastic modulus — E,
D¥*, E* — Volterra integral operators.
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dy dx
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5& & (ga & T
+ +
B o
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Fig. 1. Model of elastic foundation
The theory of hereditary creep includes all the theories
based on rheological models. Condition of reliability
. . 0 0,0008 W, m
€ < €, . (¢ — deformation). To solve this problem apply
the variational method of Bubnov-Galerkin, the calculation is
performed on small intervals of time.
L = length of casing 5 m, the wall thickness # = 0,4 m, the
shell radius R = 3 m, Poisson’s ratio v = 0,35. Displacement 1
graphics element (curve 1), 2 — the base layer are shown in
Fig. 2. \ 2
Plots of the stresses and strains of the middle surface of \<
the shell are shown in fig. 3. Taking into account nonlinear 2
properties (curve 1) significantly affect the results of the \/1 \
numerical calculation [3, p.4].
X, M
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Fig. 2. Displacement curves
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The results of development of slag-alkaline binders (SAB) on
the basis of blast furnace slags were presented. The mineralogical
composition of SAB has been determined. The mechanism of
hardening was revealed; the hydraulic resistance of hardening products
was shown. Tests for compressive strength proved the feasibility of
using blast furnace slags for the SAB production.
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PECYPCHAS LIEHHOCTb OTBAJIBHBIX
JIOMEHHBIX 1IUTAKOB JUIS
TTPOM3BOJICTBA IITAKOIIEJIOYHBIX
BSKYILNX

Xob6orosa .b., 1-p xuM. Hayk, mpo¢.
Kanmbikosa 10.C., acnupant
XapbKOBCKUI HAIMOHAIBHEI aBTOMOOHITBHO-TOPOXKHBIH
YHHUBEPCUTET, YKpanHa

IIpuBenensl pesyibTaTbl Pa3pabOTKM  IITAKOIIEIOYHBIX BSXKY-
nwmx (IIIIB) Ha ocHOBe MOMEHHBIX IUIAKOB. ONpeaeneH MUHEPAo-
ruyeckuit cocras IIIIB. BeisiBieH MexaHu3M TBEpACHHS, MOKa3aHa
THJPABIMYECKasi CTOMKOCTh MPOAYKTOB TBEpACHHs. VcrnbITaHus Ha
MPOYHOCTH HPH CHKATHU JO0KA3aIM LEIEeCO0OPa3HOCTh UCIIONb30BAHUS
OTBaJIbHBIX JIOMEHHBIX HIIaKoB JyIst noxyuenust LIIIB.

Ku1roueBble cjioBa: 1U1aK, BOXKYILEE, MUHEPAII, IPOYHOCTb.

Y4acTHUKM KOH(pEPEHINH,
HarnoHanpHOTo IIepBEHCTBA 110 HAYYHOI aHATNTHKE

| &os¥®! Digital Object Identification: http://dx.doi.org/10.18007/gisap:tsca.v0i7.1208 |

JOMCHHBIX  IJIAKOB

I I AKOITJICHUEC
B OoTBaJlIax

KOMOMHATOB IIPpUBOAUT K 3arpsA3HCHHUIO

METAJLUTYPIru4eCKux

[T0YB, U3BIMAHUIO U3 3€MIICIIOIH30BAHMS
TUTOJIOPOJTHBIX 3€MeNb, HEOOXOIUMOCTH
MIPOBEJICHUST PEKyNIbTUBAINK. Bmecre ¢
TeM B YKpauWHe CyIIeCTBYET OIpe/IeieH-
HBIH JEeQUIIUT CBIPBS IS TPOM3BOICTBA
BSOKYIIUX BEHIECTB. YTWIM3AIMS OT-
BaJIbHBIX JOMEHHBIX IITAKOB MOXKET pac-
IIMPHUTH CHIPHEBYIO 0a3y IMPOM3BOICTBA
CTPOUTEIBFHBIX MaTepHalioB, B TOM YHC-
Jie MUTAKOIIETOYHbIX Bsokymwx (ILIIB),
KOTOpPbIE B HACTOAIIEE BPEMS TIOTyYarOT
3aTBOPCHUEM MOJIOTOTO TPaHYJIUPOBaH-
HOTO MIaKa PacTBOPAMH COCTHMHEHHIA
NIEJIOYHBIX METaJUIOB. YYHTHIBAs Ne(u-
AT TPaHYJIHPOBAHHBIX IUIAKOB, C Iie-
JIBI0 3KOHOMMHM IIOCIEAHMX BO3MOKHO
yTuIm3upoBath B npoussojctse LIIIB
OTBaJIbHBIC JOMEHHBIC IIaku. llerne-
CO00pa3HOCTh TIOMOOHOHM yTHIIH3AINH
00OCHOBBIBACTCSI TIPH  HCCIICIOBAHHH
XIUMHAYECKOTO MHHEPaJIOTHYeCKOro Co-
CTaBa IIIIAKOB U MOJYYEHHBIX 00pa3IoB
HIIIB.

Ileabio paGoThl SABISIOCH MOBBIIIE-
HUE PAIlOHATBHOCTHA W KOMIUIEKCHOCTH
WCIIONIb30BaHMs TBEPIBIX IPOMBIILICH-
HBIX OTXOJIOB 3a CUET BBISBICHUS IIOJIE3-
HBIX TEXHHYECKHX CBOMCTB OTBaJIbHBIX
JIOMEHHBIX IIIAKOB M OOOCHOBaHUS HMX
yrunmzanuu B kadectse LHIIB.

O0BbeKThI
oTBaNbHBIE goMeHHBIE nutakd  OAO

HCCJIeA0BAHUSA —

«3anopoxctansy, [MTAO «Mapuymomns-

CKHI  METaJuTyprHuecKuil  KOMOWHAT
nvern Wipmyay (MMK), OAO lnen-
POBCKHI MeTaJUTyprHYecKnii KoMOMHAT
nm. ©.9. [Izepxunckoro (JJMK); ITAO
AJNYEBCKHI METaJLTyprUUeCKUil KOMOU-
Hat (AMK); OTBaNBHEIA M TpaHyIHpPO-
BaHHBI noMeHHBIH mutak OAO «Apce-
nopMurran Kpusoii Por».

Honyyenue u ucnviranue HIIIB.
JloMeHHBIE NITAKW M3MENBYall Ha IIa-
POBOH MeNBHHIE O yIeTbHOW MOBEpX-
HOCTH SM:27OO-4950 cm?/r. Jlnst 3atBo-
PEHUSI HCIIOJIB30BaH Boxy, 20% pacTBop
NaOH, 42,4% pacTBOp MeTacumiIuKaTa
HaTpus NazO'nSiO2 M COJOIIEIOUYHOMN
wias (CLIT) ¢ MaccoBBIMHU JOJISIMH KOM-
nonentos: 33,8% Na,CO,, 0,7% NaOH.
KonmuecTBeHHBIE TTOKa3aTeNy IPOLEC-
ca 3aTBOPEHUS NPUBEICHBI B Taldmuie
1. Maccosas mons NaOH u mioTHOCTH
PacTBOPOB IIETOYHBIX KOMIIOHEHTOB (3a
UCKITIO9eHreM pactBopa Na,OnSiO,)
OTBEYAIOT ONTHMAJILHEIM HHTEpBaIaM,
COOTBETCTBEHHO 5-15% OT Macchl muia-
ka u p = 1,15-1,2 r/em’. Onpeneneuue
KOHCHCTEHITNH BSDKYIIETO TeCTa IIPOBO-
JIVJIM METOJIOM PacIUIbIBa CTaHIapTHOTO
KOHyca Ha BuOpocrone B TedeHue 20 c.
PacTBOpo-1ITaKoBOE  OTHOIIEGHHE, TI0-
JIy9E€HHOE TIPH JOCTIDKEHHH PacIUTBIBA
koHyca 170+5 MM, ucnonb3oBanu IpH
JambHEHINX HCIbITaHusIX. M3 Bsokyre-
ro tecra opmoBaiu Kyouku 2x2x2 cm?
U YIUIOTHSUIM Ha J1ab0opaTopHOM BHOpO-
crone c¢ gacrorod 3000 Koi./MHH.
[Ipounocts oOpasmos B omnpe-

Jensau Ha mpecce Mapku P-5 ¢ Tpe-
M IIKaJaMH YyBCTBHUTENBHOCTH, KH:
0-10; 0-25; 0-50. CxopocTh mpeccoBa-
HUS 3 MM/MHUH.
XapakTepuCTUKH JIOMEeHHBIX
[LT1AKOB, UCMO/Ib3yeMBbIX /ISl MOTyde-
Husi HIIIB. CormacHO Ka4ecTBEHHBIM
1 KOJINYECTBEHHBIM KPUTEPHSIM MPaKTH-
YeCKOll yTHIIH3AI[MH OTBAIBHBIX JOMEH-
HBIX LIUIAKOB B IIPOU3BOACTBE BSKYIIUX
MaTepUaIOB: COOTHOLICHUIO OKCHJOB

IIaBHBIX ~ JIEMEHTOB, COOTBETCTBHIO
TpeOOBaHMUSAM MOAYJIBHOH KiTaccu(pu-
Kallud ¥ BEIMYHUHAM KOS PUIEHTOB
KauecTBa M HACHIIMICHHS, MEPCIEKTUB-
HbiMH Ut onydenus LB ssnstoTcs
oTBaJIbHBIE JoMeHHbIe Twiaku JIMK u
«ApcenopMutram» 6e3 paccenBaHUS HA
(paknuy ¥ TpaHyIoOMeTpHUYecKne ppax-
IUH IUTaKoB: >20 MM «3amopoXkKCTaIby,
2,5-5,0 mm MMK, >5 mm AMK #u
>10 MM «ApcenopMurram» (TpaHyIu-
poBaHHBIH 11aK). OCHOBHEIE KOJIMYECT-
BEHHBIC NTOKA3aTeIM COCTaBa JOMEHHBIX
[IJIAKOB, BIMSIIONIME HA UX BBIOOp B Ka-
yectBe komronenra B, u pexomen-
JyeMbIe HHTEpPBaJIbl 3HAYEHHUH ITOKa3are-
JIel IpuBeNIeHbI B Tabmuie 2.

Haubonee  menecoobpa3Ho  wc-
MOJIb30BaTh OCHOBHbBIC IITaku (Mo>1).
B sTOM citydae He3aBUCHMO OT YCIIOBHH
tBepaenus LB moxeT ucrnoab3oBars-
sl MICJIOYHON KOMITOHEHT JIF000# TpyI-
msl: NaOH (I rpymma), CIIT (I rpymma)
n Mmeracwiukar Hatpus (III rpymma).
Bce BboiOpanHBIE NUTaKH W (paKIUuK
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Taou. 1
KoiinyecTBeHHBIE OKA3aTE/H NPOLECCA 3aTBOPEHHUs IOMEHHBIX IIIAKOB PAa3JIMYHBIMH areHTaMHU
OTBaJIbHbIC JOMEHHbIE IIIJTAKK METATYPTHYeCKHX KOMOMHATOB
KonmuectBenHsle
[OKa3aTeln mpolecca «ApcenopMutran 3
JIMK «3anopo- MMK AMK
CTalb»
IpaHyJup. OTBAJIBH.
KOMIOHEHT 3aTBOpEHHS Bona
Bomno-Bsukymiee orHorieHue (B/B) 0,25 0,24 0,24 0,25 0,25 0,26
IIlenoynoil KOMIOHEHT 3aTBOPEHUS 20% pactBop NaOH (p = 1,175 r/cm?)
0
Maccoas ona (%) NaOH ot macewt | ¢ 11474 | 65851 | 65851 | 729565 | 65851 | 7,05/546
muiaka/cyxoro semectsa Na,O
B/B 0,31 0,33 0,33 0,36 0,33 0,35
11{enoyHO#1 KOMIOHEHT 3aTBOPEHUS CIIT (p = 1,185 r/em?)
B/B 0,31 0,33 0,33 0,37 0,33 0,36
[I{e104HOf KOMIIOHEHT 3aTBOpeHN 42,4% pactBop MeTacuinkara Harpus Na,0OnSiO,
P (p=1,32 r/em’)
B/B 0,28 0,31 0,28 0,31 0,31 0,28
Tao6a. 2
Xapakrepuctuku HIINB u ¢ppakumii JOMEHHBIX HIJIAKOB, HCIOIb3YeMbIX JUISl X NOJIy4YeHUs
[naku LB
= ° Ma:%:O,S—o,ss
No <\|1 ?ﬂ SiO,
[nak MeTamtypruy. 3 = Mo ALO, P TBEPJICHUU
KoMOuHara, Gppakius, MM I I Na,O
o ON S
S5 = B20%
NaOH B BOAC
1 JIMK, cpennsist mpooa 1,79 0,12 1,69 0,8 0,13 -
o | «Apcerop Murram, rpasyiup., 3,67 0,15 4,07/2,41 0,58 0,15 0,165
>10 MM / cpenusis mpoba ’ ’ ’ ’ ’ ’ ’
3 «Apcenop Murrrai, 3,14 0,12 1,33 0.37 0,057 0,06
OTBAJIbH., CpeHss Mpoda
4 «3anopoRCTATL, 2,17/1,96 | 0,11/0,14 | 1,99/1,68 0,37 0,13 0,13
>20 MM / cpennsist mpoba
5 | MMK, 2,5-5,0 mm / cpenusist npoda | 3,19/2,23 0,19/0,12 2,75/2,14 0,62 0,14
6 AMK, >5 mm / cpeansist mpoGa 3,09 0,15 3,93/2,33 0,56 0,13 0,12
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COOTBETCTBYIOT ~ 3TOMY  KPHUTEpHIO.
CormnacHo MOAY/I0 aKTUBHOCTH Ma Bce
IIJTaKU OTHOCSTCS K aKTUBHBIM. COOTHO-
menue oxcunaos CaO/SiO, npesbimact
pexomennyembiii untepBan 0,5-2,0 3a
UCKIIFOUEHHEM CpeiHel MpoOsl Iaxa
JIMK u ¢dpakiun >20 MM «3anopoxc-
tanb». TakuMm o0pasoM, ais Tmosyde-
Hus 1B BO3MOXHO UCIIONIB30BATH
OTBaJIbHBIE JOMeHHbIe mmaku MMK n
«3anopoxcTanpy 0e3 paccenBaHMS Ha
¢paxuun. OTHOLICHHE OKCHIOB IIIHMHO-
3eMa HIJaka K OKCHJY HaTpHs MIenod-
HOTO KOMIIOHEHTa MEHbIle €IUHHUIIbI,
4TO 00€CIeYrBaeT MaKCUMAIbHYIO aK-
THUBHOCTb IIEMEHTA M CBUJAETENBCTBYET
0 J0CTAaTOYHOM KOJIMUECTBE IIEI0UHN JUIS
IOJIHOM T'MIpaTaluy U B3aMMOJCHCTBUS
¢ am¢orepupiMu okcunamu: ALO, u
Fe,0,.

XHMHYECKHI €OCTAB NIAKOBBIX
U IUIAKOIIEJOYHBIX BSLKYIIUX. Jlis
TOATBEPKJICHUS B3aUMOJICHCTBUS MHHE-
pajoB IIJAKOB C areHTaMH 3aTBOPEHHs
(Boma u 20% pactBop NaOH) ompene-
JIEH MMHEpaJorHyeckuil cocTaB MoOMy-
YEeHHBIX 00pa3Il0B MIJAKOBBIX BSKYIIUX
(IIB).

Obpasey LB na ocnose uiiaxa
JIMK monydeH Ipu 3aTBOPEHUH LIUIAKa
20% pactBopom NaOH. IIIIB conep-
JKMT MHHEpasbl, TUMHYHBIE U JIO-
MEHHBIX ITakoB. Ecan ydyecTh HU3KYIO
CTENEHb KPUCTAIIM3AIMU HPOAYKTOB
TBEPJICHUS], MOJKHO JIOITYCTUTh MPUCYTC-
TBHE HOBOOOpa3oBaHHU B aMOphHOM
cocTosHuU. [1o cpaBHEHMIO C UCXOJHBIM
nutakoM B LIIIB nossiieno conepxka-
nue renenuta Ca,Al(ALSi),O,, panku-
nura Ca,Si,0,, okepmanura Ca,MgSi, O,
u Openurura Ca Mg (SiO,),, uto Mo-
JKET OBbITh BBI3BAHO KaK MEPEXOJOM CO-
eIMHEHUH M3 aMOP(HOro COCTOSHUS B
KPUCTAJUIMYECKOE, TaK U 00pa3oBaHHEM
JAHHBIX MUHEPAJIOB U3 HU3KOOCHOBHBIX
cunrkaroB Ca.

Ob6pasyvl IIIB na ocnoge epamynu-
posannoeo winaka «ApcenopMummany
MO CPAaBHEHHIO C MCXOAHBIM HITAKOM B
[IIB uMeroT MOBBIILIEHHOE COIEpKaHUE
ncepopomnacTonuta CaSiO,. HaGo-
Jaercst o0pa3oBaHME LEMEHTHBIX (a3
napuuta a-Ca,(SiO,) u mapasosuiacro-
nura CaSiO,. Hanuuue wnarpuiiconep-
xae#t pasel gesurpura Na,Ca,Si O B
oboux obOpaszuax LB cBunerenbcTByer
00 y4yacTuu B ero oOpa3oBaHMUU ILEJIOY-
HOTI'O areHTa.
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Obpasywvr IIIB na ocnoge omsanb-
Ho20 uiiaka «ApceropMummany 1I0Xo
3aKPUCTAIIN30BAHbBI U XapaKTepu3y-
I0TCSl HauOOJIBIICH CTENEeHBIO IPEeBpa-
IIEHUH MUHEPAJoB, 3apErnCTPUPOBAHEI
HOBbBIC LIEMEHTHBIC, THIPOKCHI- M Ha-
Tpuiiconepxaiye (asbl, IpuueM Ioc-
JIZIHUE OTCYTCTBYIOT IIPH HCIIOJIB30Ba-
HUM LIEJIOYHOTO areHTa. Bceieacrsue
3HAYUTEIBHOTO  CONCPIKAHMS  IKele3a
B nutake B IIIB naGmiomaercs obOpaso-
Banue remarura Fe O, u xanbuuiidep-
PaTHBIX COEJMHCHHWH, TarKke 00pasy-
10Tcsi (basbl C BBICOKMM COZEpIKaHHEM
Kajplusa: JapHuT, Xxarpypur Ca,SiO,,
¢pomarur Ca,(Si,0,)(OH), n nemnautr
Ca,(S1,0,)(Si0,)(OH),. Illnak sBusercs
HEPCIIEKTUBHBIM /IS TTOJTyYEHHMS LIEMEH-
THBIX (a3.

Obpasyvr LB na ocHose wuinaxos
«3anoposxccmanvy, MMK u AMK cxon-
Hbl. OGHApY>KEHBI UCXOAHBIC IIJIAKOBbIC
MMHEpaJIbl, YTO CBHJETEILCTBYET O He-
00XOIMMOCTH JUIMTEIBHOTO TBEPICHMS,
a TaKKe MPOAYKThl THIPATALMOHHOTO
TBepaeHus. Hampumep, Bo Bcex 00-
pasuax B mpucyrcTByeT kuinanaut
Ca,,;Si,0,H, ., conepanue kotoporo
6ompmre B IHIIB. OOpa3zoBanue nen-
nauta B npucytcTBun nutaka AMK mpo-
TekaeT 3(dexTuBHEe MpU 3aTBOPEHUU
B B,
Ha ocHoBe Ienoun u mtakoB MMK u

BOJIOA. MPUTOTOBJICHHBIX
AMK, B 3aMeTHBIX KolM4ecTBax oOpa-
3yeTcs HaTpuiiconmepikaiias ¢asza mup-
conut CaNa,(CO,),(H,0),. B nesnaun-
TENIBHBIX ~ KOJMYECTBAaX IPUCYTCTBYET
myckosut K Na, Al Fe Mg, (Al
,91Si3,09010)(OH)1,6500,12F0,23'

TBepaeHne ULIAKOBBIX M ILJIa-
KOIEJIOYHBIX BSLKYmuX. HoooOpa-
30BaHMsl TIPEICTABICHBI

0

MUHEpaJIaMH
PA3INYHOrO HPOMCXOXKICHUS: AIIFOMO-
cuinkaramu Ca u Mg, kapOOHATHBIMU
COCJMHEHUSIMU U HATPUICOIEPKALIMU
(hazamu — MPOAYKTaMH I'MAPATALUOHHO-
ro TBepAeHUs. MHOrue u3 OOHapyKeH-
HBIX MHHEPAJOB paHee He ObLIM 3ape-
ructpupoBansl npu TBepaeHun LB
3a UCKIIIOYEHHEM KapOOoHaThIX (a3, JOH-
nukoputa  (Mn,Mg)MgSi O, mukpo-
kmuna KAISi,O,, nennaura. Kapbonars,
npencrapiennble  kanpuutoM CaCo,,
nonomurom Ca(Ca, Mg, . )(CO,),, mup-
conutom u Ca,Al(OH) ,(CO,)(H,0),,
SBJISIOTCS TIPOIYKTaMU IEPEPOKACHUS
4acTH

THAPOCHIMKATHBIX ~ HOBOOOpa-

30BaHUI 1MOJ JEHCTBUEM YIIEKUCIIOTO

rasa, 4ro NPHUBOAUT K YMJIOTHEHHIO
CTPYKTYpPBl U TIOBBIIICHUIO ITPOYHOCTH
OTBEpP/EBIIETO MaTepHaa.

CocTaB MMHEpANOB CBUAETEIbC-
TByeT 00 OJHOBPEMEHHOIl pean3alu
KOHTaKTHO-KOH/IEHCALIMOHHOTO M TH[-
paTalOHHOTO MEXaHW3MOB TBEPICHUS
LIIIB. KoHTaKTHO-KOHACHCAIIMOHHBIH
LB onpe-

JACIACTCS 10  YBCJIUYCHHUIO COHACpIKaA-

MEXaHU3M  TBEPACHUA

HUsI BBICOKOOCHOBHBIX cuiHkaToB Ca.
Ha 90 cyrku tBepaenus LB ¢ NaOH
3aperucTpupoBaHO CyIIECTBEHHOE YBe-
JMYEHUE COJEP)KaHUS: PAHKUHUTA |
OKEPMaHHUTa TPH HCIOIb30BAaHUHU IILIA-
xoB JIMK u «3anopoxcranby; Openu-
ruta — nutakoB JIMK, MMK wu rpanynu-
poBaHHOro muaka «ApcemopMurram».
INostBisiIOTCSI HOBBIE BBICOKOOCHOBHBIE
MUHEpabl: JIApHUT (LUIaKk «Apcenop-
Murttan» rpaHyTHpOBaHHBIN ); XaTPypuT,
ruapoanapamur - Ca.Fe,Si, O, (OH),
¢omarur u Ca,AlL(OH) ,(CO,)(H,0),
(«ApcenopMuTtTam» OTBaJIbHBIN); Je-
Juant (twak AMK); kutanaut (nuiaku
«3anopoxctansy, MMK u AMK). I1lna-
KU MOXXHO PAacIOJIOXKHTh B PAAJl yBeIUUe-
Hus conepxanus B-C,S, xoTopblil koc-
BEHHO XapaKTepU3yeT UX CIOCOOHOCTb
TBEPJETh 110 KOHTAKTHO-KOHJIEHCALIMOH-
HOMY MEXaHH3MYy: «3amopoxcTanby <
«ApceropMurrtamn» (rpanyiup.) < AMK
< MMK < JIMK < «ApcenopMurramn»
(otBanbHeIi). O6pa3oBaHue OE3BOIHBIX
00pa3oBaHuii 00yCIOBIMBACT ClIEIUATb-
HBIE CBOMCTBA LIEMEHTOB, B YaCTHOCTH,
JKapOCTOMKOCTb.

IIpym ruapaTalliOHHOM MeXaHH3Me
tBepaeHus LB menouHoil areHT ak-
THUBHPYET MUHEPAJIbI IIUIAKOB M pearupy-
eT ¢ HUMHU. HauMeHbIyto akTHBHOCTE B
IpoLeccax 3aTBOPEHUSI TIPOSIBUI OTBAITb-
seii nutak JIMK. IlpoxykTsl TBepaeHUs
HIIIB =Ha 92,5% cocToAT U3 aJroMOCH-
nukatoB Ca u Mg. IlpucyrctBue mu-
HEpAJIOB THUAPATAIMOHHOTO TBEPACHHS
(runpoanpaauT, (GOIIAruT, KWJUIAIANT,
JIOHIMKOPHT, AeIIanT, BesyBuanur Ca,,
6(A18,82Mg2,71Fel,45Ti0,16)(Si04)IO(SiZO7)4O
(OH)((OH),(F, ,)), Ca,AL((OH),,(CO,)
(H,0),), sucmonaun CaAlLSi,O(H,0),,
¢ropanodunmur KCa,SiO, F(H,0), n
OTCYTCTBHE HaTpHHCOAEPKALIUX MHHE-
paJioB CBUJIETENILCTBYET TOJIBKO 00 aKTH-
BAallMM HMCXOIHBIX COEAMHEHHH IIIAKOB
menoybt0. MaccoBast 1071 MPOAYKTOB
TMAPATAllMOHHOTO TBEPJICHHUs M KapOo-
HaTOB TIPU HCIOJb30BAHUU OTBAIBLHOTO
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naka «ApcenopMurran» 36,6% Ha-

nbonpmas. CymMMapHOe cOIep)KaHHe
MPOAYKTOB PEArMpOBaHMs CO IIENOYbI0
JIaeT BO3MOXKHOCTb PACIIOI0KHTh JOMEH-
HBIE IIUTAKH B PsIJl yBEIUUEHUS UX Peak-
IIMOHHOH CIOCOOHOCTU CO IIENOYbIO:
JMK < «ApcenopMuTtrany (rpanymnup.)
< MMK < AMK < «3anopoxcrapy <
< «ApcenopMurramn» (OTBaJIbHbIH).
Xumnuecknii cocras LB c
CHIIT u MeTacWJIUKATOM HATpHUs
KaK  IIeJ0YHBIMH

Ob6pasyvr LB ¢ wenounsim KoMno-

KOMIIOHeHTaMH.

nenmom CII[I] Ha OCHOBE OTBaJbHBIX
nuakoB  «ApcenopMurramy u - MMK
CYILECTBEHHO OTIMYAIOTCA JAPYT OT ApY-
ra IO MMHEPAJOTHUECKOMY COCTaBY.
O6pasup! LB Ha ocHOBE OTBaJbHO-
ro nuaxka «ApcenopMutran» Ha 28 u
90 cyTKH TBEpIEHUS CXOIHBI 10 COCTABY
U XapaKTepU3YIOTCSl BEICOKOH CTENeHbIo
NpeBpalleHHs HMCXOIHBIX MHHEpAlloB
mnakoB. Ilo cpaBHeHHUIO co HITakamMu B
LB yMEHBIINIOCH COAEPIKAHUE PaH-
KUHUTA U JJADHUTA, HE 0OHAPyKEHbI MHU-
Hepasibl OKEPMAaHUT, OPEIUTHT, SIKOOCHUT
U MUKpOKJIHMH. BmecTo cpebpononbeku-
ta Ca,Fe,0, 3aperucrpupoBana Kaib-
uugepparnas pasa Ca,Fe O ,. O6pasibl
nutaka MMK u HIIIB Ha ux ocHoBe
cXoaHbl Mo cocrtaBy. IlpucyTcTByror B
HE3HAUUTEIbHBIX KOJIUUECTBAX HATPUIi-
U TUJIPOKCUI-COeprKaiine (asbl.
Ob6pasyvr LB ¢ wenounvim Kom-
NOHEHMOM ~Memacunukamom Hampus.
ITo cpaBHEHHIO ¢ MCXOAHBIMHU HIIAKaMU
B IIIIB mosiBAsiIOTCS HOBBIE KabLIH-
CHIMKATHBIC (Da3bl: XaTPypHT, NeIUIauT
(C,S), mapaBOJUIACTOHHT M ICEBIOBOJI-
nactoHUT (CS); HOBBIE XKeJe30CcoeprKa-
mye, KapOOHATHbIE M THIPOKCHICOAA-
xatue (hasbl: KaJIbLUKUT U THAPOKATIOMUT
Ca,Al,(OH),,(CO,)CL,(H,0), (H,0),.
Haubonee cymecTBeHHOE OTIMYHE MPH
oOpaboTke muIaka «ApcenropMuTram»
METaCUJINKATOM HaTpHs IO CPaBHEHHIO
co CIIIT cocrouT B TOM, 4TO B HEM 3a-
METHO OOJbllIe COepKaHHUE JeNIanTa
U OTCYTCTBYIOT IIPUMECHbIE KapOOHaT-
Hble ¥ TMAPOKCHA-coaepxamme (asbl,
a coJep’KaHHe HEKOTOPBIX M3 HUX, Ha-
HOpUMep, TUAPOKATIOMHTA —
ymenbinaercsa. Kaxk n obpasusr 1IIB
Ha OCHOBE IITaka «ApcenopMurran» u
CLUIT mannsie HIIIB xapakrepusytorcs
HauOoJIbIIEHl CTENEeHbIO IPEBPAILCHUS

3aME€THO

0 CpaBHEHUIO C MCXOAHBIMH IUIaKaMU
U, BUAUMO, SBJIAIOTCA HOBOJIBHO II€pPC-

NEKTUBHBIMH AJIsI MOJNyYEeHHs Ha UX OC-
HOBE LIEMEHTHPYIOIIHX COCTABOB.

Oo6pazen; 1B Ha ocHOBe MeTa-
CHJIMKAaTa HaTPHsl M OTBAJBbHOTO JJOMEH-
Horo nutaka MMK no conepxxanuto oc-
HOBHBIX MHHEPAJIOB OTIIMYAETCS CaMOro
nutaka MMK, a UMEHHO: MOBBIIICHO
COJIEpPXKAHUE KATMIMHCHINKATHBIX (a3
Openurura, reJeHUTa, PAHKMHUTA, TICEB-
JIOBOJIJTACTOHUTA U KallbIIO-OJIMBUHA
y-Ca,(SiO,) (¢a3a, mpucymias TOIbKO
[IIB); NOHIXEHO CoAEp)KaHHUE KBap-
11a, OKEPMAaHUTa U MYCKOBUTa. B He3Ha-
yuteabHoM konudectBe B 1B mosB-
JISIETCS KaJIbLIUT.

Teepaenue HIIIB ¢ CILUII u merta-
CHJIMKATOM HATPHs KaK INEJ0YHBIMH
KoMnoHeHTaMH. Hatpuii- u xap6onar-
comepxampe ¢aspr B (puxtepur

K0.954(Ca1,02NaO,QS)MgSSiSOZZ(OH)Z’
noprynut  Na,Mg(CO,),Cl,  xarour
Ca,AL(OH),,, moyconnr NaAl(OH),(CO,),

cremtepur  Ca,AlSi O, 14H,0, reii-
moceut  Na,Ca(CO,),5SH,0, rumpoxa-
momut 1 Na,CaSi,O,) orcyTcTBOBaNM B
Cllyyae 3aTBOPEHHsI IIUIAKOB ILEIOUBIO,
UX COJEp’KAHHE YBEIMYMBAETCS B IIPO-
necce TBepaeHus. B npucyrcTun mera-
CHJIMKAaTa HaTPUS MEXaHU3M B OOJbIIeH
Mepe  IpOSBISAETCS  KOHTAKTHO-KOH-
JICHCALIMOHHBI MEXaHU3M TBEPJCHHs
LIIIB, no xpaiiHeil mepe, B NepBOHA-
qanbHbIM nepuon TBepaeHua. Conepika-
HHEe 00pa3yIoIHXCsl IO KOHTAaKTHO-KOH-
JIEHCALIHOHHOMY MEXaHHM3MY CHIIMKATOB
KaJlbplUs MOXKHO PACIHONIOKHUTH PSIJIbI
YBEIMYEHHS B 3aBUCHMOCTH OT HCHOJIb-
30BaHMs OTBAJIbHBIX JIOMEHHBIX IIJAKOB
npennpusruii: CS < C,S < C,S (MMK)
u CS <C,S < C,S («ApcenopMurraim»),
mpudeM MHHepaisl rpymisl CS orcyTc-
TBYIOT IPH 3aTBOPEHHUM IIaKa «Apce-
JT0pMHTTaI» COMOMIETIOYHBIM [LIaBOM.
ConepxaHue MpoayKTOB TUIpaTaIy-
oHHoro TeepaeHus Boiwe st B Ha
OCHOBE OTBAJbHOTO JOMEHHOTO IIIaKa
«ApcenopMurran», yem misa LB Ha
ocHoBe mtaka MMK npu ucnosnb3oBa-
HUM OOOHMX ILETOYHBIX KOMIIOHEHTOB.
OnHako BO BpPEMEHH CyMMapHOE€ COJIep-
’KaHHe MPOAYKTOB THIpAaTallil YMEHb-
MIaeTCsl IPU  HCMOIb30BAHMM  IITAKa
«ApcenopMurran», g miaaka MMK
— IPOTHUBOIONOXKHAs TeHAeHIUs. Takum
00pa3oM, OTBajbHBIC IUIAKU «Apcenop-
Murran» 1 MMK sBnsioTcs nepcenex-
THUBHBIMH JUIS TIOTYyUEHUS] HA UX OCHOBE
B c menoYHbIMU KOMIIOHEHTAMH:

CIIIT n Na,0#Si0,,.

AxtuBHocTh IHIIB. Vcneitanus
nutakoBeiX 1emeHtoB (III[) na mpo-
YHOCTh TIPH CKaTku (R ) IPOBOIMIMCEH
B CpPOKM TBepaeHus, cyT.. 7, 28, 90 u
240. Hcnomb3oBaHbl KOMIIOHEHTHI 3a-
TBOpeHus mutaka: 20% pactsop NaOH,
CHIIT 1 Na,0nSiO,. B tabmaue 3 npen-
CTaBJIEHBI PE3YNBTAThl 1O HCHBITAHHUIO
aktuHoctn I Tecra. Ilpakruuecku
IUIsL BceX 00pasIoB MPOYHOCTH YBEINH-
YHMBAETCSI BO BPEMEHH 32 MCKIIOUEHUEM
ymenbuienns R IHIII va ocHoBe rpa-
HYIUPOBAHHOTO MITaka «ApceropMuT-
TaJ» U KOMIIOHEHTOB 3aTtBopeHus NaOH
u CIIIT.

He npocnexuaercs npsMoii koppe-
TSI MEXTY KOTMYECTBOM THIPATHPO-
BaHHBIX MPOAYKTOB TBEPAEHHUS, MPUCY-
mmx B, u mpoyHocThIO 00pa3LOB
LTI s Becex B Bbicoku mac-
coBble 1oy amomocuinukaros Ca u Mg,
Oonee XapakKTEepHBIX JUI MHPOAYKTOB
TBEp/ICHUS TOPTIAH/IEMEHTHOTO KIIHH-
kepa. Js HIHIL] Ha ocHOBE OTBAJILHBIX
n JIMK
MacCOBBIH BKJan O€3BOIAHBIX MPOAYK-

LJIaKOB  «ApcenopMurramn
TOB TBEPJCHUS PABEH, COOTBETCTBEHHO:
63,4% 1 92,5%. Takum oOpa3om, aKTHB-
HocTh nony4yenHsix I o6ycioBnena
B OCHOBHOM aKTHBAaLlMEH IIEI0YbIO, a HE
MIPOTEKAaHUEM PpEaKIHUH CO IIEJIOYHBIM
KOMIIOHEHTOM.

LB ¢ wenouHviM KOMNOHEHMOM
CLII. DxoHOMHUUECKas HeLenecooopas-
HOCTb HCIIOJIb30BaHUS €IKUX IIeJI0ucH B
KauecTBE aKTHBATOPOB MpeoIpeaeInia
MIPUMEHEHUE Ha NPAKTUKE COIbI, COIO-
BBIX M COJOBO-IIOTAIIHBIX OTXOIOB He-
KOTOPBIX OTpacieil HPOMBIIIJICHHOCTH,
a TaKoKe JKUAKOTOo crekia. M3 tabnuist 3
BUIHO, uTO akTuBHOCTH I Ha CIIIIT
BbIlIe, yeM NpH 3arBopeHnu NaOH, uro
0COOEGHHO OTYETIIMBO MPOSABISIETCS B
MO3IHHE CPOKH TBEPACHHUS.

LB ¢ wenouHviM KOMNOHEHMOM
memacunukamom nampus Na,0nSiO,
M0Ka3ajau Hanbosiee BBICOKHE MPOYHOC-
THBIC XapaKTEPUCTUKHU IIPU HCIIOJIb30Ba-
HMM OTBaNIbHBIX HuIakoB JIMK u MMK.
Jns B Ha ocHOBe OTBaJbHBIX J0-
meHHbIX nutakoB JIMK, MMK u AMK
AKTHUBHOCTb B IIO3HHE CPOKH TBEpIe-
HUSL TIPU  HCIIOJB30BaHMUHU  IEIOYHOTO
KOMIIOHEHTA NaZO-nSiO2 BBIIIE, YeM IIPU
3arBopeHun 1wtakoB CIIII. OO6br4HO
JUINTETIBHOCTD  NEPUOAA  YHPOUHEHHS
LI 6eToHoB TeM OoJbile, YeM OOJIbIIIE

37

TECHNICAL SCIENCES, CONSTRUCTION AND ARCHITECTURE




GISAP

TECHNICAL SCIENCES, CONSTRUCTION AND ARCHITECTURE

Taou. 3
AKTHBHOCTD (R, ) M ILIOTHOCTD () MIJIAKOBBIX BSIAKYLUIMX, H3TOTOBJIEHHBIX
HA Pa3JHYHBIX IIEJTOYHbIX aTeHTOB
R, , MIla Ha cyTku TBepieHus; p, r/cm’
JloMeHHBIH nuTaK, Gppaxmus
7 28 90 240
Arenr 3atBopenust — 20% pactsop NaOH
JIMK, cpenusist mpoda 4,13; 2,11 6,58;2,07 10,8; 2,07 -
«ApcenopMurrany, rpanynup., >10 mm 14,05; 2,17 21,4; 2,15 18,3; 2,17 -
«ApcenopMurran», OTBallbH., . . .
5,46; 2,27 8,87; 2,26 11,7; 2,26 -
cpenHsis mpoda
«3amopoxcTanby, >20 MM 4,25;2,16 6,19; 1,98 9,98; 1,95 -
MMK, 2,5-5,0 mm 4,54;2,13 7,02; 2,05 9,9; 1,97 -
AMK, >5 Mmm 4,52;2,23 7,19; 2,27 9,25; 2,19 -
Arent 3arBopenus — CILII
JMK, cpennsis mpoda 7,94;2,03 10,3; 1,95 9,5; 1,82 14,7, 1,77
«ApcenopMurran», rpanymup., >10 Mmm 0,45;2,15 18,4;2,12 37,2;2,11 22,5;2,01
«ApcenopMuTTan», OTBaL., 19,9; 2,37 18,15; 2,4 28,7;2,23 33,0;2,2
cpenHss mpoda
«3anopoxcraiby, >20 MM 0,40; 1,92 5,71; 1,87 16,07; 1,92 36,9; 1,69
MMK, 2,5-5,0 mm 1,4; 1,92 15,2; 1,85 25,6; 1,86 35,5, 1,74
AMK, >5 Mm 1,81; 2,07 6,33;2,1 15,54; 1,96 28,9; 1,81
Arent 3arBopenns — 42,4% pactsop Na,0nSiO,
JIMK, cpenusist mpoda 9,75; 2,15 20,3; 2,19 28,5; 2,12 41,88; 2,1
«ApcenopMurrany, rpanynup., >10 mm 13,97; 2,08 34,8; 2,15 54,8; 2,14 70,0; 2,1
«ApcenopMutrai, OTBanbiL., 12,06; 2,44 19,5:2,15 17,6: 2,36 26,8; 2,4
cpenHsis mpoda
«3amopoxcTanby, >20 MM 7,46; 2,04 11,3; 1,98 15,4; 1,96 27,9; 2,0
MMK, 2,5-5,0 mm 10,5; 2,23 17,8; 2,20 22,3; 2,08 42,6;2,2
AMK, >5 Mmm 2,88; 2,11 10,7; 2,09 12,9; 2,04 29,5; 2,0
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IUIOTHOCTh ~ 3aTBOPSIOIIETO  PacTBO-
pa. IlporHosupyercst ysenudenue R__
g I wa CHIIT u meracuiukare
HaTpus B OTAAJCHHBIC CPOKHM TBEpIe-
Hust 1o cpaBHeHuto ¢ LI na NaOH,
TaK Kak py., = L,175 r/em® < p. =
=1,185r/eM*< p =1,32 r/em’.

Cpasrenue axktuBHocted IIIIB na

Metacuikara Na

7 u 240 cyTKH TBepAEHMS IOKa3bIBaeT,
YTO AJIsl OTBAJIBHBIX JOMEHHBIX IIIAKOB
MMK, AMK u «3anopoxcranb» 6onee
MHTEHCHBHO BPEMEHHOE HapacTanue R
Ipu Kcnonb3oBaHnu komnonenta CIIIT.
Panee nokasano, uro CIHIIT B Gosbiueit
creneny, yem Na,0nSiO, obecrnieunsaet
peann3anuio THAPATALUOHHOIO MeXa-
Hm3Ma tBepaeHust LIIIB. Takum obpa-
30M, peanu3anus KOHTAKTHO-KOHIEH-
CallMOHHOIO MeXaHu3Ma, M0 KpaliHel
Mepe, B epBOHAYAJIbHBIN MEPHO]] TBEP-
JIEHUs] HECKOIIbKO CHIKAeT aKTHBHOCTB
HIIB.

B Hacrosimiee BpeMmsi OTCYTCTBYIOT
HopMmartuBbl 1o npoy”octu LB, wus-
TOTOBJIEHHBIX HAa OCHOBE OTBaJbHBIX
JOMEHHBIX IIJIAKOB, TI03TOMY MOXHO
OPHEHTHPOBAThCSA Ha IpeJeNl MPOUHOC-
™1 Ha cxarue B, u3roToBneHHBIX
Ha IPaHyITMPOBAHHOM JOMEHHOM IITaKe,
30 MlIla na 28 cyrku TBepmeHus [1].
Teepnenue IILB Ha oTBanbHBIX 10-
MEHHBIX I[IIaKax Oojee JUIMTENIbHOE,
MO3TOMY C YKa3aHHbIM HOPMaTHBOM
CPaBHUBAETCA R__ 1y NEPUONOB TBEP-
nerus 240 cyr. [na HIIIB nHa ocHOBe
CLLIT na 240 cyTku TBepAeHHS HAMIYd-
IIME PEe3yNbTaThl MOKa3ald OTBaJIbHbIE
JTOMEHHBIE

LUTAKK  «3arnopoxKCcTaiby,

«ApcenopMurrany 1 MMK. Ilpu nc-

[0Jb30BAaHUM  METACWJIMKaTa HaTpus
HaMBBICIIME [T0KA3aTEIHN IPOYHOCTH IS
[IIII[B Ha ocHOBE OTBAJIbLHBIX JOMEHHBIX
nurakoB JIMK, MMK u AMK.

BriBoabI

— JlokazaHa

HCIIOJIB30BAHUA OTBAJIBHBIX JTOMCHHBIX

1esecoo0pa3HoOCTh

nwuiakos Juist nosnydenus B ¢ npen-
BapHUTENIbHBIM HCCIEAOBAHUEM MHHE-
paJBbHOTrO cocraBa U BbIOOPOM (pakiuii
IIJTAaKOB.

— IlokazaHo,
ruueckoMy cocrtaBy HIIIB Ha ocHoBe

4TO [0 MHHEpaJo-

OTBAJIbHBIX JIOMEHHBIX IIJAKOB 3aHU-
MalT MPOMEXYTOUHOE MECTO MEXIY
KinHKepHbIMH 1iemeHTtamu 1 HIIIB Ha
OCHOBE TPaHYJIMPOBAHHBIX JOMEHHBIX
IJaKOB, OCHOBHBIMU MHHEPAIaMH SIBIISI-
I0TCSl HaTPHUH- THAPOKCHI- U KapOOHaT-
coxepxaie (aszsl 1 OE3BOJHBIC ANlIO-
Mocuiukarsl Ca u Mg. Poinp menoynoro
KOMITOHEHTA 3aKJII0YaeTCsl B aKTUBAL[UN
MHHEPAJIOB 1IUIAKOB U B PEarnpoBaHUU C
HUMH.

— OrmpenieneHbl OCHOBHBIE TPU3HAKU
nosyueHHsix LIIIB: npunaanexHoCTb
K IIET0YHO-IIEN0UHO3EMENIBHON CHCTe-
me R,0 — RO - R,0, - SiO,, Bonoconep-
’KaHHe B BUJIE XMMHUYECKU CBI3aHHOH M
LICOJITHOM BOJbI, HaIM4ue aMOpHHOro
COCTOSIHMS MHHEPAJIOB, T'MIpaTalldoOH-
HO-KOHTAKTHO-KOH/JIEHCALHOHHBII  THII
TBEPJICHUS, THJIPABIMYECKasi CTOUKOCTb.
pan
cpoiicts LIHIIB: mynTensHOCTh HapacTa-

IIporuo3upyertcs CHeIHaTbHBIX

HHs TIPOYHOCTH BO BPEMEHHU; YTJIOTHE-
HHE U YIPOUYHEHUE CTPYKTYPHI B PE3YIIb-

Tare o0pa3oBaHHs KapOOHAaTHBIX (a3;
CTOMKOCTh K CyIb(aTHOH KOppO3UH;
KAPOCTOMKOCTb, YTO OTKPBIBAET IEpC-
NEKTUBY MOJIy4eHHUs OCTOHOB IIEJICBOTO
Ha3HaueHus: Ha ocHose LB ¢ ucnosns-
30BaHHEM PA3IMYHBIX IILIAKOB.

3aperncTpupoBaHa HauBBICIIAS AK-
tuBHocts B Ha ocHoBe ¢paxuuii
OTBaJIbHBIX AOMEHHBIX nutakoB U CIIIT:
MMK (2,5-5,0 MM) u «3anopoxcTaib
(>20 mm). Ilpu ucnonb30BaHUU IIETOY-
HOTO areHTa MeTacWJIMKaTa HaTpus Ha-
usbIciuas aktuBHocTh y HIIIB Ha ocHo-
Be (paxumii oTBanpHbIX mutakos: JJMK
u MMK (2,5-5,0 mm).
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PROGRAM INTERFACE
STRUCTURE DEVELOPMENT
FOR THE COMPLEX
COMPUTER-AIDED DESIGN
OF TECHNICAL SYSTEMS

J. Mamedov, Doctor of Technical Sciences, Full Professor
Sumgayit State University, Azerbaijan

As a result of the analysis of currently existing methods of
instruments of computer-aided designing of technical systems the main
objective of the article has been defined. It includes the solution of
various designing tasks within one program system with application
of the convenient program interface. The architecture of the stage-by-
stage computer-aided design on the basis of software and info-ware
has been developed.

Keywords: computer-aided design, software, design stages.
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PA3PABOTKA CTPYKTYPBI
ITIPOI'PAMMHOI'O MUHTEP®EHCA
JUIA KOMIIIEKCHOT'O
ABTOMATU3NPOBAHHOI'O
[TPOEKTUPOBAHUA TEXHUYECKHUX
CUCTEM

Mawmenos J1.O., 1-p TexH. HayK, mpod.
CyMranTtckuii rocylapcTBEeHHEIH yHHBEpPCHTET, A3epOaiimkan

B pesynbTaTe anamm3a CymIeCTBYIONINX METOIOB M HHCTPYyMEHTA-
puil aBTOMATH3allUKM NPOEKTHPOBAHMS TEXHUYECKUX CHCTEM OIpese-
JIeHa OCHOBHASI LIENb CTAThH, KOTOpas 3aKII0YACTCS B PEIICHHH pa3-
JIMYHBIX IPOEKTHBIX 3a7ad B paMKaxX OJHOM NPOrpaMMHOH CHCTEMBI
¢ IPHMEHEHHEM YJ0OHOro mporpaMMHOro uHTepdeiica. Paspadborana
apXUTEKTypa MOATAHOIO aBTOMATU3HUPOBAHHOIO MPOEKTUPOBAHHS HA
OCHOBE IIPOTrPAMMHOT0 B HH()OPMAI[HOHHOTO 00€CIICUCHHI.

KiioueBple cjioBa: aBTOMAaTH3alMsl IPOEKTUPOBAHMSA, IPOrpaM-
MHOE 00eCIICUeHHUE, ITAIbI IPOCKTHPOBAHHA.

VYyacTHUK KOH(pepeHnH,
HarrioHambHOTO ITepBEHCTBA 110 HAyYHOMH aHAINTHKE,
OrtkpeiToro EBporneiicko-A31uarckoro nepBeHCTBa 10 HayYHO! aHAJIMTHKE

| é&os¥®! Digital Object Identification: http://dx.doi.org/10.18007/gisap:tsca.v0i7.1208 |

Kak H3BECTHO MPOIECC MPOCKTHPO-
BaHUSI TEXHUYECKUX CHCTEM SIBIIS-
€TCsl JUTUTENBHBIM, TPYIOEMKHM M CII0XK-
HBIM TIporieccoM. B Hacrosiiee Bpemst
HNpUMEHEHHE ABTOMATH3UPOBAHHBIX
CpPEICTB KOHCTPYKTOPCKOTO, TEXHOJIOTH-
YECKOT0 MPOEKTHPOBAHMsI, OpPraHH3aLHN
nH(OpPMaMOHHONW 0a3bl IPOSKTUPOBA-
HHS, CO3/IaHHE MaTeMaTHYeCKUX Mojie-
Jel JUIsl IPOCKTHBIX PACueTOB SIBISIETCS
Hanbojee NPHOPUTETHBHIM HaIlPaBJICHHU-
€M B 00JIaCTH KOMIIBIOTEPHBIX U HH(Op-
MAalOHHBIX TEXHOJIOTHH.

Amnanu3 pa3paboTaHHbBIX OTJCIbHBIX
MHCTPYMEHTapUil TPOrpaMMHOrO, HH-
(OpMALIMOHHOTO M MaTeMaTHYeCKOro
JUIst
HOT'O IPOEKTHPOBAHMs Ha dTamax Ipo-

obecriedeHust aBTOMATH3HUPOBAH-
eKTHPOBaHMsA, KOTOpBIA oOecreunBaer
NPUMEHEHHE M PeaM3alui0 TeXHUYEeC-
KHX, IIPOrPaMMHBIX, HH()OPMAIIMOHHBIX,
MaTeMaTHYecKuX U JPYIHX MHCTPYMEH-
Tapuii B pa3InYHbIX 001aCTSAX MPOMBIII-
JICHHOCTH I10Ka3aJio, YTO OHHU JOJDKHBIM
00pa3oM He 00eCIeunBal0 yHHBEPCAIIb-
HOCTb M KOMIUJIEKCHOE MPOEKTHPOBAHHE
CJIOXKHBIX TeXHHUYEeCKUX cucreM [1, 75-90;
2, 34-50]. B aT0i1 cBsA3M, pelleHue mpo-
OiemMbl MO0 pa3zpaboTKe HPOrpaMMHON
CHCTEMBI aBTOMATH3AIMU IIPOSKTUPOBA-
HUs, OOECIEUUBAIOIINN KOMITJIEKCHBIHN
MOJIXO/l pean3aliuy aBTOMaTH3HPOBaH-
HBIX TIPOLIEAYp M ONepalyii Ha OCHOB-
HBIX STalax IPOCKTUPOBAHUS, C Hayd-
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HOM TOYKH 3pEHHS SIBISIETCS aKTyaIbHOU
U NIPUOPUTETHOM TPOOIEeMOl 1 Hampas-
JICHUEM.

OCHOBBIBasICH HA NPUHIUIAX YHH-
BEpPCaIbHOCTH, OTKPBITOCTH ¥ THOKOCTH
NIPOCKTHPOBAHMs, KaK OCHOBHAs IIENb
MPOEKTa MpEeAIaraeTcsi HpPOrpaMMHOE
obecriedeHre Julsl KOMIUIEKCHOHW — aB-
TOMaTH3allM¥  IPOSKTUPOBAHMUS,  TJE
3a OCHOBY Oepercsi CTpyKTypa OSTaloB
MIPOCKTHPOBAHUS TEXHHYECKHUX CHCTEM,
MIPOrpaMMHBIE MPOLEIYPbl ¥ ONepaIiy
OINEpallMOHHONW CHCTEMBI, a TaKXKe HH-
Teppelic ¢ NMpOrpaMMHBIMH MOMIYJISIMH
CHCTEMBl YIpaBICHUs 0a30i TaHHBIX,
KOMITBIOTEPHOH TpaduKH ¥ MyJIBTHME-
aua,
JIOKYMEHTO000pOTa, OPOPMIICHHS JTOKY-
MEHTOB, IIOJICUCTEMOH KOMITBIOTEPHBIX

aBTOMATU3UPOBAHHOW CHCTEMOM

9KCIIEPHUMEHTOB, CHCTEMOH aBTOMAaTH-
3al[M MaTeMaTHYeCKHX PacyeToB U JIO-
KaJIbHOM, TI00aJbHON KOMIBIOTEPHOU
cucremoi [3, 49-52].

[MporpamMmublli  maker wHHTEpQEH-
ca JUIsl KOMIUICKCHOM aBTOMaTHU3alUU
MIPOCKTHPOBAHMS TEXHHYECKHX OOBEK-
TOB pa3pabarbiBaeTcsi Ha 0Oa3e MHCTPY-
MEHTaJIbHOW HPOrpaMMHUPYEMOH Cpejibl
Delphi; nporexnypsl JOrHYECKOro I0-
HcKa M BbIOOpa MH(OpPMAIMU Ha JTare
TEXHUYECKOTO IPeAIoKeHus paspada-
THIBaCTCS Ha 0a3e HMHTEIUICKTYaJlIbHON
nporpaMmupyemoit  cpexsl  Prolog
CHCTEMBl YIpaBICHUs 0a30i TaHHBIX,

CHCTEMBI yNpaBieHHs1 0a3bl IPOCKTHPY-
eMBIX JI@HHBIX; TMPOLEAYPbl HHXKCHEp-
HOTO MPOEKTHPOBAHUS PEATH3YIOTCS Ha
OCHOBE TOTOBBIX KOHCTPYKTOPCKHX H
TEXHOJIOTHYECKUX IPOTPaMMHBIX HHC-
TpymMeHTapuil AutoCAD.

OcHOBHasl uyiest MPOeKTa 3aKJroya-
€TCsl B PELICHUH PA3JIMYHbIX TPOSKTHBIX
3aJa4 B paMKax OJHOM HpOrpaMMHON
CHCTEMBI C TIPUMEHEHHEM YIOOHOTO
IporpaMMHOro HHTepdeiica.

Kak W3BEeCTHO, CYIIECTBYIOT MHO-
JKECTBO TEXHHYECKHX OOBEKTOB IPOEK-
THPOBAHUS, JUIA Pa3pabOTKH KOTOPBIX
tpebytorest npumenenne CAIIP na sra-
nax npoektupoBanus (puc. 1). B coor-
BETCTBHU C JTallaMH INPOCKTHPOBAHUS,
KOMaH/IJaMH CHCTEMHOTO MEHIO M BHUJIOB
CIICLMAIBHBIX IPOrPAMMHBIX ~ CHCTEM
pa3pabarbIBaeTCsl apXHTEKTypa IIpo-
rpaMMHOTO HHTepdeiica (puc. 2).

Ha nepBomM stane peanusyercst npo-
eKTHas MpoLeaypa TEeXHHYECKOTo 3a-
JaHus, TJE 3alloJHACTCS CTaHIApTHBINM
mablIoH B 3aBUCHMOCTH OT 00JacTH
MPUMEHEHUsT TEXHHYEeCKOro 0O0beKTa
(puc. 3). BBoaumble TaHHBIE COXpaHs-
10TCs 0a3e JaHHBIX I10JIb30BATENS-TIPO-
SKTUPOBIIHKA.

Ha Bropom »srame peannsyercs
MIPOEKTHAsI IpOLENypa TEXHHYECKOTO
npeutoxkennst (puc. 4), rae pemanoT-
Csl BOIPOCHI JIOKaJIbHOTO (B 0ase aaH-

HBIX I10JIb30BATECIIA — MNPOCKTUPOBIIH-
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O0mas cxeMa MOITANMHOI ABTOMATH3AIIMH NPOEKTHPOBAHUS
TeXHHYECKHX CHCTeM

ABTOMaTI/I3aIII/I$I 3Talria corjiraCoBaHus

Texuuueckoe 3ananue (T3)
T3 1 BBOJIA IPOEKTHBIX JAHHBIX

4

TexHuueckoe npepIoKeHue

A 4

OckuszHoe npoextupoanue (OI1)

) 4

PaGouee mpoexruposanue (PIT)

ABTOMaTH3a1Ms 3Taa OUCKa
CYIIECTBYIOIINX IIPOEKTOB U BEIOOpa
HAWITYYIIEeTo BApHAHTA IPOEKTa

ABTOMaTH3a1Us KOHCTPYKTOPCKOTO,
TEXHOJIOTUYECKOTO MTPOCKTUPOBAHUS
TEXHHUYECKHX CHCTEM

ABroMaTH3anus rnpouecca
odopmiteHHs pabodero MpoeKTa
U €r0 3KCIEPHUMEHTOB

vy ¥ ¥ ¥

Puc. 1.

OO0muii nporpaMMHubIii nHTEp(elic aBToMaTH3anuu npoekTuposanus TC

Buja cucrembr: MS Access, MS Excel, AutoCAD,
MathCAD, nporpaMMHbIE NTaKeTHI JIOKATBHOH 1 IT100aJIbHOM
KOMIIbIOTEPHON CETH M JAPYTHe ClielManbHbIe IPOrpaMMHBIE
MTaKeThl B 3aBUCHMOCTH OT 00JIaCTH MPUMEHEHHUS MTPOEKTA.

®Daiin: CiMCOK MEHIO C CUCTEMHBIMH (DyHKITHSIMH

Puc. 2.

Texnnueckoe 3ajaHnue

PoboToTexHHYECKUI KOMILIEKC

Merannyprus

Hcnapurens
1200 mm1/8

KynbBeB AGmyn

MuHHUCTEpPCTBO IIBETHON METaTypruu

HUN
18.09.2012

COXpaHHOCTL B Oase JAAHHBIX IIPOCKTUPOBIINKA

Puc. 3.

IIpouenypsl NpOrpaMMHOI0 MEHIO
JJ11 ABTOMATH3AIMH 3Tana TeXHHYeCKOro NpeiioKeHUusl

Texnnueckoe npeaoKeHue

YeaoBust
BbIOOpa

Puc. 4.

Ka) ¥ m1obansHOro morcka (B Internet).
st BeIOOpa MpOEKTOB B 0a3e JaHHBIX
II0JIL30BATENIsl — MPOEKTUPOBIIMKA Pa3-
paboTaH  JIOKaJBHBIH  MPOTrPaMMHbII
unrepdeiic. [Ipu rmobanbHOM MOUCKE
OCYILECTBIISIETCS aBTOMATH3UPOBAHHBII
BBIOOP HECKOJIBKUX BapHUAHTOB IPOEK-
TOB (B COOTBETCTBHH C JIaHHBIMH TEXHHU-
YECKOro 3aJIaHus), UX aHUMAl[MOHHOE U
BUJIe0 npencTaBieHre. OKOHYATENbHBII
BBIOOP HAMIIYYIIIETO BapHaHTa OCYIIECT-
BIIIETCS B COOTBETCTBHUH C YCIOBHSMHU:
NPUMEHECHUS WHHOBALIMOHHBIX TEXHO-
JIOTHH; BBICOKOH IPOU3BOJUTENBHOCTH;
BBIIyCKa KAYeCTBEHHOH IPOMYKIMY;
obecreueHus: Ha/IeXKHOH aBTOMAaTH3aluK
00BbEKTa TPOCKTHPOBAHHSA; MHHUMH3a-
LM MaTepHalIbHBIX PacXoioB u 1p. [4,
18-21].

Ha TperbeMm »srame peanmsyercs
IIPOLIEypa 3CKH3HOTO MPOCKTHPOBAHUS
TEXHUYECKOro 00bekTa. OCHOBHBIMU
IIPOSKTHBIMH ~ ONEPALMAMHU  SIBIISIOTCS
2-X (4epPTEeXkKHU B IBYX U TPEX MPOCKIHAX)
U 3-X MepHOe H300paxkeHHsT (aKCOHO-
METPHYECKOE MNPEACTABICHUE YEepTexka)
u oopmiieHHe AaHHBIX (CrelupUKALHs
U YIJIIOBOHM LITaMI 4epTexa) 3THX 4ep-
TeXKel, aHUMallMOHHOE NPEICTABIICHHE,
a TaKKe cXeMa aBTOMATU3aLUU 00BbEKTa
MPOCKTUPOBaHHs (pHC. 5).

Ha uerBeprom stane pabodero npo-
EKTUPOBAHMS Yepe3 MEHIO BBIOMPAIOTCS
COOTBETCTBEHHO OKOHYATeIbHbIE TEXHHU-
YecKHe IOKyMEHTAllMH JUIi pacliedar-
ku. Ha ocHOBe mokymeHTauui paboumx
IIPOEKTOB TPAaKTHYECKH pa3padarbiBa-
I0TCSL TEXHHYECKHE OOBEKTHl B IIPOU3-
BOJICTBEHHBIX yCJIOBHSIX (pHC. 6).

Kak ocHOBHOW pe3ynsrar mpoekTa,
pa3paboTaHHass CHCTEMa IO3TAIlHOTO
MPOSKTUPOBAHUS TEXHUYECKHX CHCTEM
Ha OCHOBE NPOrpaMMHOro uHTepdeica
obecreynBaeT KOMIUIGKCHOE pelICHUEe
BOIIPOCAa NPOCKTHPOBAHUs, HAa4MHAs C
BBOJIa MCXOAHBIX JaHHBIX M 00JacTH
NPUMEHEHU OOBEKTa IIPOEKTHUPOBA-
HHUSA JI0 CO3IaHMS pabodero IMpOeKTa.
JlaHHBIH POEKT MOXET UMETh HPAKTH-
4YecKoe INPHMEHEHHE NpPH aBTOMAaTH3a-
LMY IPOEKTHPOBAHUS TEXHUYECKUX CHC-
TEM Pa3INYHOrO Ha3HAYCHHUS.

References:
1. Voronenko V.P. Proektirovanie

sistem v
ucheb.

proizvodstvennyh

mashinostroenii: Posobie
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Cnucok npoueayp ajas apToMaTu3alvu 3Tana 3CKU3HOIro mNpoeKTUPOBAaHUA

JCKU3HBIH MPOEKT

Puc. 5.

ABTOMaTH3aIlus NPOLEAYP dTana padodero npoektupopanns TC

Pabounii npoext

[Productive system design in mechanical
engineering: Tutorial]. - Tiraspol’., RIO
PGU, 2001. - 349 p.

2. Kunvu Li Osnovy SAPR CAD/
CAM/CAE [Fundamentals of computer-
aided design CAD/CAM/CAE]. -
Moskva — St. Petersburg, «Piter», 2004.
- 560 p.

3. Mamedov Dzh.F., Gusejnov A.G.

Algoritmicheskoe i programmnoe
obespechenie avtomatizirovannogo
proektirovanija komponovochnoj

shemy gibkoj proizvodstvennoj sistemy
[Algorithmic and software of the support
of computer-aided designing of the
flexible manufacturing system layout
diagram]., Informacionnye tehnologii
v proektirovanii i  proizvodstve
[Information technologies in designing
and manufacturing]., Nauchno-
tehnicheskij zhurnal [Scientific and
technical journal]. - Moscow., No. 1,
2011., Pp. 49-52.
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Puc. 6.

4. Mamedov Dzh.F. Razrabotka

struktury  interfejsa  programmnogo
obespechenija kompleksnogo
avtomatizirovannogo  proektirovanija

tehnicheskih system [Development of
the interface structure for the software
used for the complex computer-aided
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RISK ASSESSMENT TECHNIQUE
FOR THE INFORMATION AND
TELECOMMUNICATION SYSTEM ASSETS

G. Vashakidze, Postgraduate Student
V. Paslyon, Doctor of Technical Sciences, Associate Professor
1. Scherbov, Senior Lecturer
A. Yakushina, Senior Lecturer
Donetsk National Technical University, Ukraine

The analysis of the sequence of decision-making in relation
to the information security management in the information and
telecommunication system (ITS) was made on the basis of the
ISO/IEC 27005 standard “Information Technology. Methods and means
of security. Information Security Risk Management”, ISO/IEC 31010
“Risk Management. Risk assessment methods”, recommendations
ITU-T X.805 “Security architecture for systems providing end-to-end
communications”.

The procedure of analyzing the impact of threats on the properties
of the information to be protected and manageability of the ITS
system protection was considered. The most prevalent risk assessment
methods were considered. The order of discrete risk assessment for
the information and telecommunications system was proposed on the
basis of expert assessment of the expected damage in case of threats
realization.

Keywords: Information and telecommunication system, risk
assessment methods, security techniques, decision-making algorithm.
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METOJIMKA OLIEHKHM PUCKOB JIJ1S1
AKTHUBOB UHOOPMAIMOHHO-
TEJIEKOMMYHUKAITMOHHLIX CUCTEM

Bamakunse [ A., maructpant
ITacnen B.B., kana. TexH. Hayk, JOLEHT
[ep6os M.JI., cT. mpenonasarens
Skymmna A.E., ct. mpenopasarenb
JloHeUKHil HAIMOHANIBHBIH TEXHUYECKUH YHUBEPCUTET, YKpauHa

IIpoBeaeH aHaNU3 MOCICAOBATEIBHOCTH MPHUHATUS PEMICHHS 10
YIPABICHUIO HH()OPMALOHHOI 6€301acHOCTBIO B HH(OPMAIIMOHHO-
TeaeKoMMyHHUKaoHHO# cucteme (MUTC) B COOTBETCTBUH C PEKOMCH-
nmamusamu cragapra ISO/IEC 27005 «MHpopMalnoHHbBIE TEXHOIO-
ruu. MeTobl U cpencTBa obecnedeHus 6e30macHOCTH. MEHeKMEHT
pucka uadopmaronnoi 6ezonacuocty, ISO/IEC 31010 «Menemxk-
MEHT pHCcKa. MeTobl OLleHKH puckay, Pexomennanus MCO-T X.805
«ApxXuTeKTypa 0E30MaCHOCTH JUIsl CHCTEM, OOCCIICYMBAOIIMX CBS3b
MEXK/y OKOHCYHBIMH YCTPOHCTBAMI».

PaccmoTpeHa npolenypa aHallu3a BO3ACHCTBIS yrpo3 Ha CBOICTBA
nHpOPMALNHY, TIOUISKAIICH 3aIUTe, U HA YHIPABISIEMOCTh CHCTEMBI
samutel UTC. Paccmorpensl Hanbosee pacnpoCTpaHEHHBIE METOMIBI
OLCHKN pucka. [Ipe/uIoykeH MOpsI0K AUCKPETHOM OLEHKH PHCKA IS
UH(POPMALMOHHO-TEIICKOMMYHHKAIIOHHOI CHCTEMBI Ha OCHOBE 3KC-
HEPTHBIX OLICHOK 0XKMIAeMOT0 yIepoa B Cliydae peain3aluy yrpos.

Kurouesbie cioBa: H(popMarmoHHO-TEICKOMMYHNKAIIMOHHAS!
CHCTEMa, METO/BI OLICHKH PHCKA, METOIBI 0OecredeHnst Oe30macHoC-
TH, QJITOPUTM HPUHATUS PEIICHUI.

Y4acTHUKH KOH(EPEeHINH,
HarmonaneHOro nepBeHCTBa O HayYHOH aHAIUTHKE,
OrtkpeiToro EBponeiicko-A3naTckoro epBeHCcTBa 10 HayuyHO! aHaJIUTHUKE
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0CTAHOBKA 3a/1a4U

IIpumenenue B MOBCEAHEBHOM
JKM3HU KaK OTJAETBHO B3STOTO UEIIOBEK,
TaK M TOCYJapcTBa B IIEJIOM, COBPEMEH-
HbIX  MH(OPMALMOHHO-TEICKOMMYHH-

KallMOHHBIX ~ TEXHOIOTHH  TO3BOJSIET
Moy4yaTh Bce Onmara JOCTHXKEHHH COB-
pEMEHHOHN Hayku U TeXHUKU. IIpu sTom
BCE 3HAYMUTEIBbHEE BO3PACTAET 3aBHCH-
MOCTb MPOIECCOB KU3HEAEATENbHOCTU
YeJI0BeKa OT OKPYIKAIoLIEro ero nHpop-
MAIOHHOTO MPOCTpaHCTBa. JlaHHas 3a-
BHCHUMOCTb NIPUBOAUT K BOSHUKHOBEHHIO
HOBBIX BHJIOB yTPO3 — KHOEPHETUIECKUX
MIPECTYIIEHUH.

Pazpabotka s¢ddexTuBHBIX MOze-
Jeii ¥ MeTOJOB yIpaBieHHus Oe3omac-
HOCTBIO  MH(OPMAI[HOHHO-TEIEKOMMY-
HukaionHeix cucrem (MTC) ¢ uenbro
MIPOTUBOAEHCTBUS KHOCPHETHUECKOI
NPECTYIMHOCTH, SIBISETCS AKTyalbHOU
3agaueil. CIOXKHOCTH €€ BBINONHEHHS
o0ycraBIuBaeTCsl TaKUMH (aKTOpaMu
KaK:

® HEoOXOAMMOCTH BBIMOIHEHHS CO-
BOKYITHOCTH TEXHHYECKHX TpeOoBaHMI
JUISL COBMECTHOH pabOThI MPOrPAMMHBIX
MPOAYKTOB U 00OPYIOBaHUS PA3IUUHBIX

IIPOU3BOJIUTENEN;

e 3pQeKTUBHOE KCIIONIB30BAHUE Ka-
HAJIOB CBSI3U U cOOIoeHHE TpeOoBaHMI
SIIEKTPOMAarHUTHOW COBMECTUMOCTH;

® TOTEHIHMAJBHBIE YIpo3bl Ui Oe-
3onacHoct UTC n obpabarpiBaeMoii B
Hel MHpOpMaIHH;

® BO3MOKHOCTH MOAEPHH3ALNH;

e cebecronmMocTh u ap [1].

besycnoBHo, penieHue IaHHOW 3a-
a4yl JTOJDKHO 0a3upoBarhCsi Ha Tpebo-
BaHHSAX MEXKIYHAPOIHBIX CTAHIAPTOB M
pexomenpanuii. Ilpu sTom o0s3aTelns-
HBIM YCIIOBHEM MpH HPHHITHU pelie-
HUS SIBISIETCS BBIIIOJTHEHHE TpeOOoBaHUN
HaMOHAJIBHOTO
perIaMeHTHPYIOIIEro  JaHHYylo cdepy
JIeSTeIIBHOCTH.

3aKOHOJAATCIbCTBA,

AHAJIN3 COCTOSIHMSI TMPOOJeMbI H
peleHune 3a1a4u

VYuuTbiBas IIMPOKUN CIEKTP HOpU-
JMUYECKUX M (U3MUYESCKUX JIMI[ TMPEIo-
obopynoBaHue
obecrieueHre st
HHPOPMAITMOHHO-TEICKOMMYHHUKAIIH-

CTaBIIOIUX  YCIYIH,
U IpOrpaMMHOE

OHHBIX CHCTEM MEXITyHapOJHBIM CO-
I030M 3JIEKTPOCBS3H B PEKOMEHJAINH
MCD-T X.805 npeioxkeHa apXUTEKTypa
3aIIUTH ISl CHUCTEM, 00eCIIeIHBarOIINX
CBSI3b MEXIYy OKOHEYHBIMH YCTPOHCT-

Bamu (puc. 1). JlaHHas apXuTEKTypa
M03BOJIACT IPOU3BECTH AETAIN3ALMIO
cocraBHbIX yactel UTC, ¢ nensro yn-
POIICHHUS TIPUHSTHUS PELICHHs, Harpas-
JIeHHOTo Ha 3((eKTUBHOE ympaBieHHE,
KOHTPOJIb U UCTIOIb30BaHHsI CETEBON MH-
(bpacTpyKTyphl, YCIyr ¥ HPHIOKEHHUH.
ApXUTEKTypa 3aluThl 00ecreynBaeT
KOMIUIEKCHYIO0, CBEpXy JIOHU3Y CKBO3-
HyI0 00lacTh CETeBOW 3alIUTHl U MO-
JKET MPUMEHSTBCS K DJIEMEHTaM CeTH,
yciayraM M NPWIOKEHHSIM, C TeM, UYTO-
ObI OOHApy)KMBaTh, NMPOTHO3UPOBATH W
UCIPABIIATh yA3BUMOCTD 3alUTHI [2].

[lpussaTas apxXWTEeKTypa 3allUTHI
cHucTeM, 00eCTICYHBAIOLINX CBSI3b MEXKILY
OKOHEYHBIMH yCTPOHCTBaMH, HO3BOJISIET
Oojiee KaueCTBEHHO IPOBECTH OIEHKY
pucka 6e3onacHoctn UTC. C at0ii 1e-
JIBIO, UCXOM U3 PEKOMEHIALUI MexIy-
HapozHoro cranmapra ISO/IEC 27005
«MeHeKMEHT prcka HH)OPMaHnOHHON
0e30I1aCHOCTH», B HaYaJbHOH CTaIuu
TIPUHATHS PELICHHs TPOU3BOANUTCS yUeT
AKTHBOB, YSI3BHMOCTH KOTOPBIX MOXET
TIOBJIUSTh HAa CTENeHb 3allUIICHHOCTH
UTC.

J171st 5TOT0 HEOOXOAMMO PACCMOTPETH
BbLJIeJIsIeMble IUIOCKOCTH 3auTsl UTC:
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COXpaRBOCIEs LlenocTHoCTH
nHpopmaumu Jloctynsocts
KOH(HACHIHATBHOCTE Konurenunansoctn
JAHHBIX

Habmonaemocti

0e30NacHOCTh CBA3H Y]IPZIB']HCMOCTH

LEJOCTHOCTL JIAHHBIX

JOCTYTIIHOCTE

G

CEKPETHOCThL

Puc. 1. ApxureKkTypa 3allMThI CHCTEM, 00€eCIIeYMBAIOIIUX CBSI3b MEKIY

OKOHCYHBIMH ychOﬁCTBaMﬂ

® YIIPaBICHUS,
® KOHTPOJISL,

® KOHEYHOI'O IOJIL30BaTEN.

Cnenyss pexoMeHnmammsiMm  MCD-T
X.805, mast KakI0#l IJIOCKOCTH B COOT-
BETCTBHH C MPEIHA3HAYCHUEM, BBISBIISI-
FOTCSI AKTUBBI OTHOCSIIUECS K YPOBHIO
uHPPACTPYKTYPHI,
YCIyT, HPUMEHSIEMbIX
Be3yciioBHO, K JaHHOMY MPOLECCY HOI-

TIPEI0CTaBIIEMBIX
MIPUIIOKEHUH.

JKEH OBITh IPHBJICYCH HEPCOHAI, HMEIO-
LU COOTBETCBYIOIIYIO KBAIH(DUKALNIO
H OIIBIT pabOTHI.

Tak B COOTBETCTBHHM C PEKOMEH-
JausMd B O0JNacTH CTaHIapTH3AlUH
0anka Poccum PC BP MBBC-2.2-2009
YCTaHOBJICHBI ClICAyOIIHe TpeOOBaHUs
K IIPUBIICKACMbIM JKCIIEPTaM:

® HaJIMYKe BBICLICTO 00pa30BaHNs;

e ombIT paboThl B JaHHOH mpodec-
CHOHAJIbHOI 00JIaCTH HE MEHEE YeThIpeX
Jer;

® CHCTEMAaTHYeCKOC  IOBBIIICHHE
KBaJH (UKL,

® CII0COOHOCTh MJICHTH()UIUPOBATH

Jroiel, CIOCOOHBIX MPOJOCTAaBUTH He-
00xonuMyI0 HH()OPMAIIHIO;

e o0namaHye HaBBIKAMH JEJIOBOTO H
YIPaBICHYECKOTO B3aUMOIeHCTBHS [3].

Ha crnemiomem sTame onpenensior-
csl yrpo3bl I MACHTH(GHIUPOBAHHBIX
AKTHBOB.

VYrpo3ssl st UTC o coeit mpupoze
TIOZIPA3/ICNIAIOTCS. Ha MPUPOAHBIE U TEX-
HOTCHHBIE, TTOCTIEAHUE B CBOIO O4Yepenb
JIETISITCS Ha CITyJaliHbIe ¥ yMBIIUICHHBIC.
Ha nmanHOM STame Tarxke ONpenemseTcs
HCTOYHHK yTPO3 U «00nacTey AeHcTBHS
YTPO3bl, TO €CTh, Ha KAaKHE COCTABHBIC
yactu UTC MOXeT BO31€HCTBOBATH JaH-
Hasl yrpo3a.

OTan OIEHKH yS3BUMOCTH AKTHBOB
CXEMaTHYHO MPEJICTABICH Ha PHC. 2.

W3mepenus 3aliuThl 110 CBOEH CyTH
MIPEJICTABISAIOT KOMIUIEKC peaan30BaH-
HbIX Mep 1o 3ammre UTC. Beinensercs
BOCEMb OCHOBHBIX M3MEPEHHUH 3aIUTHI
[2]:

1) ympaBneHHe TOCTYIIOM;

2) ayTeHTU(HUKALUS;

Yrpo3st

.

N3mepenus
3aIIUTHI

|

3) coxpaHHOCTbH HH(OPMALIUH;

4) xoH(pUAESHINATBHOCTH JaHHBIX;

5) 6e30macHOCTh CBSI3H;

6) 1ETOCTHOCTD JJaHHBIX;

7) IOCTYHHOCTb;

8) cexkpeTHOCTb.

B cnywae ycnemHo#l peanusanuu
yrpo3bl aKTUBaM MOXKET OBbITh HaHECEH
yiiepO, KOTOPbIii MOKET IPUBECTH K T10-
Tepe CBOWCTB MH(GOPMALMK WM yIpaB-
nsemoctu UTC:

® [ICJIOCTHOCTH (i);

® JJOCTYIHOCTH (a);

o KOH(UASHINATIBHOCTH (C);

® HaOIIOTaeMOCTH ().

Pesynbrarsl

OLICHKH YA3BUMOC-

TH aKTHBOB Ha TpUMEpEe Yrpo3, Ko-
TOPBIC MOTYT OBITh PpCalN30BaHbI C
YUYETOM YSI3BUMOCTH IIPOTOKOJIOB MEKCE-
TEBOTO B3aUMOJICHCTBHS, TIPEICTABIICHBI
B TabOm. 1.

HWcrnonb3ysi TOJTy4YEHHBIC [aHHBIC,
MOJKHO — MOJIYYHTh  KOJHYECTBEHHYIO
OLICHKY YS3BHMOCTH KOHKPETHOTO aK-

THBA OT BEPOSITHBIX YTPO3 IO CIESAYIOLIE
bopmyie:
7 {c, +i, +a, +s,} '

AR A L 12

y
4 )

Becogoil ko3pduument p, onpenens-
€T YCTOTY MOSIBIIEHHS JAaHHOU yrpo3bl OT-
HOCHTEJIBHO COBOKYITHOCTH BO3MOMKHBIX
YIPO3 U BBIUHCIISIETCS] HA OCHOBE aHaIN3a
CTaTHCTUYECKUX JIAHHBIX MM C UCTIONB30-
BaHHEM H3BECTHBIX METOIMK [4].

B nanbHelieM BONpPOC NPUHATHSA
pHuCKa B yHpOILIeHHOWH (opme cBOAHT-
Csl K alTOPUTMY, IMPEICTAaBICHHOMY Ha
puc. 3.

AKTHBBI

! . .

a C N

J1a HET a

HET a HET a

HET na

HET

Puc. 2. Ouemca YA3BUMOCTH AKTHUBOB OT BePOAATHBIX YI'PO3
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Taou. 1
Yrpo3sl 1is ungopmannonnoii 6esonacuoctu UTC
BECOBOM
Ne VYrpo3st KOH(UAEHINAIBHOCT | LEIOCTHOCTh | JOCTYNHOCTH |HAOIIOZaeMOCTh
K03 GHULINEHT
1 AHau3 IpOTOKOJIOB c, i a s, P,
2 CkaHUpOBaHHE ceTel c, i, a s, D,
ABTOMaTHYECKHIA TTOA00D .
3 . c i a s p
napojen 3 3 3 3
4 Spoofing c, i, a s, r,
3axBar CeTeBBIX .
5 . c i a N P
MOAKJIFOYEHUH 3 3 3 3
6 ITonmena ceTeBbIxX c ; u s
00BEKTOB 6 6 6 Ps
Pasnecennslii 0TKa3 B .
7 c i a s p
00CITyKHBaHHH 7 7 7 7
8 VnaneHHoe BTOp)KeHUE ¢y iy a Sy Dy
> CpezcTBa 3aIIUTE Axtussl (M) 4J Yrpoza (N) e’
OrneHka pucka
IMepecmorp/ynyuiienne IIpunsarue

CPEACTB 3alIUThI

pHUCcKa

Her

M=M+1

N=N 1

Ilpumeuanue: ancopumm nosemopsemcs 00 mex nop, noka M # M
max
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INFORMATION SECURITY
MANAGEMENT IN THE
DISTRIBUTED INFORMATION AND
TELECOMMUNICATION SYSTEM
OF THE ENTERPRISE

V. Kiryanov, Postgraduate Student
P. Stefanenko, Doctor of Education, Full Professor
1. Scherbov, Senior Lecturer
A. Yakushina, Senior Lecturer
Donetsk National Technical University, Ukraine

The analysis of the sequence of decision-making in the information
security management of information and telecommunications system
(ITS) was made on the basis of the PDCA. Selection criteria and
constraints affecting the decision-making were chosen according to
ISO/IEC 27001 «Information technology. Methods of protection.
Information security management system» recommendations and the
requirements of current legislation of Ukraine.

The procedure of analyzing the impact of threats on the properties
of the information to be protected and manageability of the ITS system
protection was proposed. In the core of the procedure one could find
the analysis of vulnerability of Internet protocols interaction used in
information and telecommunications system from the different types
of attacking effects.

In accordance with the principle the cost of protection should not
exceed the value of the information being protected. The technique
of making managerial decisions concerning the selection of means
of protection allows each specific unit of the organization’s local
information network to contact the external telecommunications system
to pick up the software and (or) software and hardware protection with
security features implemented, which are adequate to the threats.

Keywords: information and telecommunications system, software
and firmware protection, information security.
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VITPABJIEHUE UHOOPMALIMOHHOM
BE30ITIACHOCTBIO B PACIIPEJIEJIEHHOM
NHOOPMAILIMOHHO-
TEJIEKOMMYHUKAIITMOHHON CUCTEME
[TPEATIPUATUA

Kuppsnos B.B., marucrpant
Credanenxko I1.B., 1-p nex. nayk, npod.
Iep6os M.JL., ct. mpenonasarens
Slkymmna A.E., cT. mpenopgasarens
JloHeKuil HalMOHANBHBIM TEXHUYECKUH YHUBEPCHUTET, YKpauHa

IlpoBeneH anHaoM3 M KIacCH(UKALUS Yrpo3 pacrpeeNIeHHOM
nH(pOPMAIMOHHO-TeIeKOMMYHHKaMOoHHO# cuctembl (UTC) yupex-
JieHus (IPeNpPUsITHS) U IIPOrPaMMHO-AIIIAPATHBIX CPEJICTB 3aIlUTHL.
[pensnoxeH aaropuT™ MOCIEI0BATENFHOCTH IPUHATUS PEIICHUS IPH
ynpasinennn nHdopMmanuoHHol 6e3onacHocteio B UTC u maremaru-
YeCKHH ammapar IopsaKa BEIOOpa CPeICTB 3aIHUTHL.

KaroueBble cioBa: WH(POPMALNOHHO-TEIEKOMMYHHUKAIIHOHHAS
CHCTEMa, TPOrPaMMHbIEC U HPOrPAMMHO-AIIIAPATHBIE CPEACTBA 3allU-
ThI, ”H(OPMALIMOHHAsT O€30I1aCHOCTb.

VYyacTHuKH KOH(EpeHIUH,
HauunoHanbHOro nepBeHcTBa 110 HayYHOW aHAIUTHKE,
OrtkpeiToro EBporneiicko-A31uarcKoro nepBeHCTBa 110 HAYYHON aHAJIUTHKE
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O11as MOCTAHOBKA MPO0JieMbI

PasButne nHPOPMAIMOH-
HO-TEJICKOMMYHUKAIIHOHHBIX CHUCTEM
B COBpPEMEHHOM Mupe oOperaer Bce
Wndopmanu-

OHHBIE TEXHOJIOTU HUCHOJIB3YIOTCA B

OONIBIIYI0  3HAYMMOCTB.
Hpoleccax TroCylapcTBEHHOIO —YIpaB-
JICHMS, YNIpaBICHUs OW3HECOM, IPOM3-
BOJICTBEHHBIMH IIPOLIECCAMM, YJIOBIIET-
BOPEHUs NOTPEOHOCTEl IpakaH UMETh
CBOOOAHBI JOcTYn K HH(OpMaLuH,
YTO CIOCOOCTBYET pPa3BUTHIO HHOP-
MAIMOHHBIX, TEJICKOMMYHUKAIIMOHHBIX
U MH(OPMAIMOHHO-TEJIEKOMMYHHKAIIU-
onnbix cucrem (UTC). Pacnpocrpane-
e uHppactpykrypsl UTC mosBonser
COKPATHTb PACCTOSIHHS MEXJY B3aHMO-
JEHCTBYIOIMMH  CyObEKTaMH, YMEHb-
IIUTh BpeMsi Ha OoOMeH uHdopMmaruei
U, KaK CIEACTBHE, IO3BOJIAET YCKOPHUTD

TpoIecC TPUHATUS  yNPaBICHIECKUX

pelieHuii B OpraHax TIOCyJapCTBEHHO-
TO YIpABICHUs, MECTHOTO CaMOyIpaB-
nenust U OusHece. [Ipumepom Bompoca
00paboTKN WH(OPMAIIUU C HCIIOIH30Ba-
nueM UTC Ha rocygapcTBEHHOM YpOB-
HE SIBISIETCS CO3JaHHE Ha OCHOBAaHHUHU
[Mocranosnenust Kabunera MunmucT-
po or 13.07.2011 r. Ne 752 Enunoit
TOCYIapCTBEHHOH AJICKTPOHHOU 0a3bl
no Bompocam obOpaszoBanust (EI'DBO),
KOTOpasl SIBJISIETCS aBTOMAaTH3UPOBAaHHON
cucreMol cobopa, Bepudukamyum, odpa-
0OTKHM, XpaHEHUsI U 3aIIUTHI JaHHBIX [1].

CoBpeMeHHBIE TpeOOBaHMSI 1O 00-
paboTke MHPOPMAIMN TIPUBOAAT K CIIU-
SIHUIO MH(OPMAMOHHBIX U TEJICKOMMY-
HUKAI[HOHHBIX CHCTEM, HCIIOJIb30BaHHIO
OOIIEJOCTYHBIX KAaHAIOB CBSI3U, M KaK
CJICJICTBUE - TIPUBOANT K YBEIMYCHHIO
paszHoBuHOCTeH yrpo3 aiust UTC u ysenu
YEHHUIO KOJIMYEeCTBA aTaK Ha 3TH CHCTEMBI.

HcnonpzoBanue B
yupexaeHus (MpeanpHusTHs) pacipese-
JICHHBIX ~MH(OPMAIOHHO-TEIECKOMMY-

JACATCIIBHOCTU

HUKAI[HOHHBIX CHCTEM TpeOyeT peleHHs
BOIIPOCOB ONTHMAJILHOTO IPOSKTHPOBA-
HUS U I(Q(EKTUBHOTO yIpaBICHUS WH-
(bopmarronHoii 6e3omacHocThio B UTC.

IMocTanoBKa 3a7a4 HCCIETOBAHUS

Jnst pemenust copMynupoBaHHON
3a7aull yIpasieHHs WH()OPMalMOHHOW
6e3omnacHocThio UTC crenryer paccmar-
pHUBaTh Kak CIOXKHYIO CHCTEMY, BKIIIO-
YaIOIIYy 0
B3aUMOCBSI3aHHBIX

3HAQYUTEIBHOE  KOJINYECTBO
nH(pOPMAITMOHHBIX
U TEJICKOMMYHHUKAIMOHHBIX CHCTEM, KO-
TOpbIC B mporecce o0paboTku UHMOpP-
MaluK JACHCTBYIOT Kak €IWHOE IeJioe.
Pazpabortka 3ddekTUBHBIX MoJene u
METO/IOB  YIpPAaBJICHHSI 0E30I1aCHOCTHIO
HUTC sBnsercst akTyalbHOH 3amaueil.
CI0KHOCTB €€ BBIIOJTHEHHsI 00y CIIaBIIN-
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BACTCsI TAKUMH (PaKTOPAMHU KaK:

— HEOoOXOIMMOCTh BBIIIOJIIHEHHS CO-
BOKYITHOCTH TEXHHYECKUX TpeOoBaHHI
UL COBMECTHOH paboThl POrPaMMHBIX
HPOAYKTOB U 000PYIOBAaHHUS PA3INIHBIX
IIPOU3BOJIUTEIICH;

— 3¢} deKTHBHOE KCIOIB30BAHUE Ka-
HAJIOB CBSI3U U coOJfofieHHe TpeOoBaHMI
IEKTPOMATHUTHOH COBMECTUMOCTH;

— MOTEHIMANbHBIE yrpo3bl s Oe-
3onacaoct UTC u obpabarsiBaemoii B
Hel MHpOpMaIHH;

— BO3MOXXHOCTb MOJICPHH3AIIHH;

— cebecroumocTs u ap. [2].

Jlns pemieHus 3amaddl ynpasiICHHs
nH(OpMaIMOHHOM 6€30MacHOCTBIO
UTC cnepyer onpenesnuTs eIUHbIE IIpa-
BWJIa, KaKUMH Obl PYKOBOJCTBOBAJIMCH
Bce moib30Baresu. JlaHHble IpaBUiIa
B 00IIEM OIMCaHBl B TAKUX HOPMAaTHB-
HBIX JIOKYyMEHTaX, KaK pPEKOMEHIaIlNN
Mek1yHapoIHOIO CO03a 3JIEKTPOCBS-
3u cepun X «CeTH nepenayu JaHHbIX U
B3aUMOCBSA3b OTKPBITEIX ceTeid» (X800,
X805), ISO / IEC 27001 «Hupopmann-
OHHBIC TEXHOJOTMH. MeToIbl 3allnThL.
CucreMbl MEHEKMEHTA 3alUTHl HH-
¢dopmanum» U B JPYruX HOPMATUBHO-
NPABOBBIX JOKyMEHTaX M PEKOMEH[Ia-
usax. OIHAKO 3aKOHOAATENBHBIC aKThI,
CTaHJapThl W PEKOMEHJAIMH, peria-
MmeHTHpytomme pabory UTC ne nator
OZIHO3HAYHOTO OTBETA, KaK YIPaBITH
nHdopManmoHHOW 0e30MacHOCThIO B
koHkperHOH UTC no Toil nmpuuuHe, 4to
kaxnass UTC yHukanbHa ¥ MMEET CBOU
ocobennoctu. IToaTomy Borpoc coBep-
IICHCTBOBAHHMS METONOB  YIPaBICHHS
nH(OpMaMOHHOM 6€30MacHOCTBIO
B UTC B Hacrosiee BpeMms SIBISIETCS
BECbMa aKTyaJbHBIM.

Pemenne 3a1a4 u pe3yabTaThbl HC-
cJ1e10BaHMs

Be160op cpencT 3ammThl M ympaB-
neHre MH(POPMALMOHHON Oe30macHoc-
TeI0 B UTC — CIIOKHBIN JUHAMUYECKUI
mporecc. Y4uThIBas, YTO PACTIPENEIeH-
Hast UTC cnoxHasi, MHOTOYpOBHEBas 110
apPXUTEKType CUCTEMA, TO AT MPUHATHS
ONTHMAJIBHOTO PEIICHNS] Ha OpraHu3a-
IIUIO 3aIUTHI II€1eCO00Pa3HO Pa3AeNuTh
ee Ha cocTaBHble yacTh. [lms kxaxmou
COCTaBJISAIOLIEH JaHHOW CUCTEMBI ONpe-
JIETSIFOTCST TPaBHJIA, IPOIIECCHI U TIPOILie-
JIypbl, HEOOXOAMMBIE AT KaueCTBEHHO-
TO yNpaBlIeHUs. DTO MO3BOMSAET MPHHSATH
MPaBHIBHOE PEIICHHE, CIIO0COOCTBYIO-
miee BBIOOpY Hamboree 1enecoodpasHo-
TO KOMITOHEHTA 3alUTHI OMPEIEICHHOTO
CETrMEHTAa CUCTEMBI.

C TOYKH 3peHHUs 3aIUTHl HHPOpMa-
Uy A7 0001 opranusanuy, Haubomnee
ys3BuMbIMH MecTamMu B UTC sBnsroTcst
30HBI Ha TPAHUINAX PA3/IENICHUS] OTBETCT-
BEHHOCTH COOCTBEHHHKOB. IIpumepom
TaKOH TOUKU MOXKET CITY>KUTh MECTO MO~
KJIIOUEHHUs] BHYTPEHHEH JIOKaJIbHON CETH
YUpeKACHUS (MIPEANPHUATHS) K TEICKOM-
MYHUKAaIlMOHHOU cucTeMe (puc. 1).

3aneiicTBOBaHHBIE B Ipolecce 00-

CTPYKTypHBIE
TOZIpa3ieieHns] 1 aBTOMATH3MPOBAH-

pabotku wmHpOpPMAIHU

HbIe paboune mecta (APM) oTnenbHBIX
TIONB30BaTENeH, KOTOPhIE PACTIONOKEHBI
Ha 3HAYUTEIBHOM PACCTOSHHUU JPYT OT
Jpyra, IPUBOAAT K HEOOXOAUMOCTH HC-
TIONB30BaHUSI B KAQUECTBE KAHAJIOB CBS-
31 TEIEKOMMYHHKAI[NOHHBIE CHCTEMBI
(TKC), pacmonoxeHHbIE 3a TMpereIamMu
KOHTPOJIMPYEMOM TEPPUTOPUH.

[losTomMy onHON U3 mEepBOCTENEH-
HBIX 3a7a4 MPU NPUHATHH PEIICHUs Ha

OpraHM3alMI0 3AIIUTHI JIOKAJIBHON CeTH
yupexacHus (MPeAnpUsATHs) UK KE OT-
nenabHoro APM mosib3oBaresis, siBJSIETCS
YCTaHOBKa aJICKBAaTHBIX TMPOrPAMMHBIX
WIH MPOrPaMMHO-aIIapaTHBIX CPEICTB
3alUThl, HCOOXOMUMBIX Il BBIMOJHE-
HUSI OCHOBHBIX TPeOOBaHUMN:

— JOCTH)KEHHE HEOOXOIMMOTO YPOB-
H$1 3QIIUTHI B COOTBETCTBUU CO CTOUMOC-
TBIO 3alUIACMO HH(OpMALIUH;

— obecrieyeHHe 3aJaHHOTO YPOBHS
OTpaHUYCHUN BHIIOB WH(POPMAIIMOHHOU
JIeSITeNIbHOCTH ToJIb30Baree u ap. [3].

B Tabn. 1 mpexcraBieH nepeyeHb
Tpex Hambojiee pacHpOCTPAHEHHBIX
KJIACCOB YIrpo3, KOTOPBIE MOTYT OBITh
peanu30BaHbl C MCIOJNB30BAHUEM IIPO-
TOKOJIOB MEKCETEBOI'O B3aMMOJICHCTBUS
[4], u ouleHKa UX BIMSIHUS HA OCHOBHBIC
CBOMCTBa HH(DOPMAITUH.

HeoOxomuMo yunTbhIBaTh TOT (HaKT,
yto He Bce yrpo3sl UTC Moryt ObITh
peanu3oBaHbl B MOJIHOM Mepe WM pea-
JIM30BaHbI BOOOINE B JaHHOM CETH, OTUH
U TOT XK€ THUIl YIPO3bl MOXKET HAHCCTH
3HAUUTCIBHBIN WM HE3HAYUTCIHHBIH
yiep6. [lostomy, Ast IPUHATHS peliie-
HUSI 110 YIPABJICHUIO WH(POPMAIIMOHHON
0€301aCHOCTBIO MIPU BHIOOPE 3aIUTHBIX
Mep, CIIeLyeT OIpPEAEIUThCs C TOH cTe-
NEHBIO PHCKA, KOTOPYIO HeceT B cebe
KOHKpETHasl yrposa JJisi CEeTH U IUPKY-
nupyromiei B Heit nugopmannu [5].

Wcxons w3 TaOmuipl, yrposbl BO3-
MOKHBI JIJIsl TAKU CBOMCTB HH(OPMAIIUH,
KaK KOH(HACHIMAIBHOCTE (c,), Lesoc-
THOCTb (i), U TOCTYNHOCTH (a,) uHpOp-
Mmaruu. [IpudeM ypoBeHb Yrpo3bl Uist
JTAHHBIX CBOMCTB MH(MOPMAIMH OIpe/ie-
JISIeTCSL HKCIEPTHOM OLEHKOW MO MATH
0aJbHOM HIKase:

APM Cpenctio Cpencrso Q
3aIHTHI 3AIIATHI
' = APM
=) -
APM
Cepsep
APM APM
CpencrBo
3aIUTHI
B
/C ‘ 3aIUThI Cepaep
/ peacrBo /
Q CepBep  3amATHI Q Q

APM
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Taou. 1
Kuaccwl yrpo3 ais nngopmannonHoii 6ezonacuoctu B U'TC

Becosoit
K03 hUIHEeHT
(coefficient)

KoHuIeHIHaisHOCTh
(confidentiality)

IlemocTHOCTH
(integrity)

JoctynHocTh

Yrposst (threat) (availability)

TTosydenue naHHBIX O CUCTEME
3aIIUTHI CETH, HAaBSI3bIBAHNUE JIOXKHOMN
1 | udopmannyu n3MEHEHHE NI c i a P,
OTKJIFOYEHHE ITPOrPAMMHBIX PEILCHHH,
PEAH3YIOIIHX 3aLUTY CETH

HecankiuonupoBaHHbIil 1ocTyIl

K pecypcaM CeTH, 03HaKOMJICHHE,
HCKaXXEHNE, yHHUTOKEHNE JaHHbIX,
KOTOpbIC 00pabaThIBAIOTCS B CETH
(brute force attack, TpostHCKHI KOHB,
[P-cniydunr, cand Gunr)

Pa3mu4HOro poja araku: cereBas
3 | pa3Bexka, aHaIN3 yA3BUMOCTH [OPTOB c i a Ds
Mapuipytusaropa, DoS

— 0 — peanm3oBaHHas yrposa (ax-
THYECKH HE HECET YOBITKOB;

— 0,25 — peanu3oBaHHas yrpo3a He-
CeT He 3HAUUTENIbHbIC YOBITKH ;

— 0,5 — peanmu3oBaHHas yrpo3a He-
ceT YOBITKH CpeHei CTEeNeHH;

— 0,75 — peanu3oBaHa yrpo3a HeCeT
3HAYUTEIBHBIC YOBITKH;

— 1,0 — peamm3oBaHHas yrposa He-
CeT HeNONPaBUMbIE YOBITKH.

Becopoii koapduument (p,) yrposst
MpeUIaracTcsl ONpENeNsTh HCXOAsI U3
YacTOTHl TOSBICHHS JaHHOH YTPO3HI,

OMHUpasiCh Ha CTATUCTUYECKYIO HHDOP-
MAIMIO WITH UCXOMS U3 OLEHOK MPOTHO-
3UPOBAHMSI.

Jlnst maHHOTO KOA(pPHUINECHTA TOTIK-
HBI OBITh BBITIOJTHEHBI CIIEIYIOIINE yCIIO-
BHSL:

Zpk=1, 0<p, <L (1)

Hcxons m3 ye M3BECTHBIX JAHHBIX
YPOBHSI YTpO3BI Ul CBOMCTB MH(pOpPMa-
I[UM, TPEJICTABICHHBIX OSKCIICPTaMH, U
MMEIOIIETOCs] BECOBOTO Kod(duimenra,

TIOJTydaeM YHCIIOBOE 3HAUCHUE YPOBHS
Oe3omacHOCTH ATt HH(OPMAIUH OT pac-
CMaTPHBAEMON YTPO3bI:

_ le+i+ag

T, = A

(2

Crnenyromuii sTanm — aHalU3 BO3-
MOYKHOCTEH M BEIOOP CPEICTB 3aIUTHL.

B Tabm. 2 mpezacraBieHbl mporpam-
MHBIE W [POTrpaMMHO-alIapaTHBIC
CpencTBa, TPHUMEHSEMbIC [UIS peallu-
sanuu 3amuTel UTC 0T BO3MOXKHBIX

yTpo3.

Tabu. 2

CooTHOIIIEHUE YIPO3 U CPEICTB 3AMUTHI

No VYrpo3sl (threat)

CpeacTBo 3aluThl

HOJ’Iy‘ICHI/Ie JJAHHBIX O CUCTEME

3aIIUTy CETH

3aIIUTHI CETH, HaBSI3BIBAHHUE JIOXKHOM
1. |uHdopManmy H3MEHEHUE WK OTKIIFoYeHHe |- npumeHenne VPN-kanaioB
MIPOrPaMMHBIX PELICHHH, pealu3yOMUuX - o0opynoBaHHe C MOAEPKKOH mpoTokoos mudposanus [IPSec, SSH u SSL;
- MHO)KECTBEHHasl ayTeHTH()HUKALUS aMUHICTPATOpA.

- Cucrema pacrio3naBanus arak IDS (xoct-cucrema HIDS);
- cuctema npenotBpamieHus Bropxkenuit (IPS);

HecankunonupoBaHHblii [ocTyn
K pecypcaM CeTH, 03HaKOMJIEHHE,

force attack, TposTHCKHIT KOHB,
IP-crry¢unr, cauddunr)

HCKaKCHHE, YHUUTOKCHHUE JIAHHBIX,
KoTOpbIe 0OpabarbiBatoTes B cetu (brute - Opanamay?p (IIpOKCU-CEepBeEp).
- antucHupdeps! (AntiSniff mim PromiScan);

- Tun ¢unsrpammu “RFC 28277;

- obnornenne b/I Bupycos;

- npuMenenue VPN-kaHasos.

- mpoBepka ysi3BuMocTeir Web-cepsepa ¢ nomornsio Nikto;
- JIMLEH3UOHHOE IPOrpaMMHOE 00ecIedeHue;

- CKaHHPOBAHHUE TIOPTOB C OMOIIBIO NMap.

Pasnmuaroro pola aTaku: C€TeBasd

MapupyTusaropa, DoS

- Orpannuenune oovema Tpaduka (traffic rate limiting);

- TpaBwiIbHas KOHQUTypauus GyHkuuit antu-DoS;

- cucremamu pacrio3HaBaHus arak IDS (cereBas cucrema NIDS).

3. |pa3Benka, aHATU3 YS3BUMOCTH IOPTOB - 60oppba co 3moynoTpeGIeHHEM T0BEPHs- MHOKECTBEHHAs
ayTeHTU(UKALUS BCEX MOIb30BaTelel BHYTPH CETH (HE ylaJICHHBIX);
- cucrema OTP (One-Time Passwords);

- CKaHMpPOBAHHE ITOPTOB C MOMOIIBIO NMAp.
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Ucxonst w3 (yHKIMH, KOTOpHIE BbI-
TOJHSIOT MPOrpaMMHbIE M TPOTpam-
MHO-aNmapaTHele CPEJCTBA 3ALIUTHI, a
TaKKE U3 YPOBHS OMNACHOCTH YIPO3bI
st uHdopmanuu, odpadbarsiBaeMoil Ha
BbIIeIecHHOM APM nnu B 3aKkpbITOH J10-
KaJIbHOH CeTH, HEOOXOAUMO PACCUMTATh
0XKHIAEMYIO 3alUIIEHHOCTh CHCTEMBI
OT COBOKYITHOCTH BEpPOSITHBIX yTIpO3 C
TIOMOII[bI0 KOHKPETHOTO CPEJICTBA 3alllU-
ThI [5]:

QZZW.M.Z# A3)

C 97Ol Henbpro Uil KaXIOro Mpo-
TPaMMHOTO WJIM IIPOrpaMMHO-arnmapar-
HOTO CpeJICTBA 3aIIUTHI BBOJMTCS YHC-
JI0BOH KO>(PULMEHT Z,, TIO3BOIAIONIUI
OTIPE/IENIUTh BEPOATHOCTh YCIIEIITHOTO
BBITIOJHEHUS MM (YHKIMH O 3alluTe
UHGPOPMALMKM OT KOHKPETHOW paccmar-
pUBaeMOM yrpo3sl.

Hcnonb3yst AaHHBIA alropurM Hoc-
JIeZIOBAaTENbHO TIPUHUMAETCS pelleHHe
Ha opraHm3aiuioo 3aumtel UTC ¢ uc-
MOJIb30BAHUEM TIPOTPAMMHBIX M TIPO-
TPaMMHO-AIMaPaTHBIX CPEACTB 3al[HThI
BO BCEX TOUKAX COMPSDKEHHs 3aKPBITON
JoKanbHOW cetu (ymaneHHoro APM
nonp3oBarens) ¢ BHemHer TKC.
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ENERGY CERTIFICATE AS A MILESTONE
IN THE ENERGY-SAVING PROJECT
MANAGEMENT
E. Sahno, Doctor of Technical Sciences, Full Professor

D. Marhasov, Postgraduate Student
Chernihiv State Institute of Economics and Management,

Ukraine

The article deals with the energy efficiency standards and
determines what an energy certificate is. We recommend considering
the energy certificate as a milestone in the project management of

energy-saving projects.

Keywords: energy certificate, milestone, energy-saving projects,

energy efficiency standards.
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[TPOEKTOM

Caxno E.1O., 1-p TexH. Hayk, npo.
Mapracos JI.B., acnupant
YepHUroBCKuil rocy1apCTBEHHbIN HHCTUTYT S9KOHOMHUKH 1
yIpasieHus, YKpauHa

B crarbe mpoaHan3upoOBaHbl CTAHAAPTHI SHEPro3HEeKTHBHOCTH
U ONpEJENICHO, YTO TAaKOe 3Hepromactopt. IlpeanokeHo paccmarpu-

BaTb JSHEPromnacriopt, Kak Be€Xy B YIIPaBJICHUH 3Hepr0066pera101uuM

KuroueBbie ciioBa: DHepronacropr, Bexa, SHeprocoeperaonmii
MIPOEKT, CTAHAAPTHI SHEProd(GHEKTUBHOCTH.

YyacTHUKK KOH(pEpeHIN

| éos¥®! Digital Object Identification: http://dx.doi.org/10.18007/gisap:tsca.v0i7.1213 |

H3Becmo, YTO BeXa MPOEKTa - 3TO
KOHTPOJIBHOE COOBITHE MPOEKTa,
KJTIOUEBOIl pe3yibTaT dTama IpOeKTa,
HanpuMep, 3aBepIIeHHe KaKoro-JIioo
KJTFOYEBOTO MEPONPHATHS MPOEKTa, O/~
MHCAaHNE BAXHBIX JIOKYMEHTOB MU JIIO-
Oble Jpyrue 3HAYUTENbHBIC JEHCTBUS,
NpeIyCMOTPEHHBIE B MpoekTe. Bexn
MPOEKTA HCIOJIB3YIOTCS IS aHAIN3a J0-
CTIDKCHUS] KOHCUHBIX U MTPOMEKYTOUHBIX
pEe3yJbTaToB MPOEKTa, U CPOKOB MX BBHI-
MOJHEHUsI. AKTyaJlbHBIM NIPH OCYIIECT-
BIICHHH €HEeprocOeperaronmx MeporpH-
AT OyleT JOCTIDKEHHE ITOKasaTelel
3Hepro3hHeKTUBHOCTH, OTPAKEHHBIX B
SHEpPrornacropre, Kak B BEXe MPOEKTa.

9HeprodppeKTHB-
HOCTH OKWJIBIX W HEXKWIBIX 3IaHHI

MapxkupoBka
U COOPYXKCHHUIl IpOBOAUTCA IyTeM
SHEPreTUYEeCKUX ayJUuTOB U COINIACHO
T'OCTy - HbA.2.2 — 52007 [1] B Ykpau-
He, comiacHo 3akoHy Ne 261 @3 u npu-
kaza Munsnepro Nel82 B Poccun [2],
contacHo crapmapram «Energy Guidey
B CIIA u mo cranmapry EN 15603,
EN 15217, DIN V 18599 B EC [3]. Ho
B YKpauHE JHEpronacrnopTr He sBIseT-
csl 00s3aTeBbHBIM W HCHONB3YETCs, B
OCHOBHOM, @pU TEPMOMEAEPHU3ALNU
3manuii. B sHepreTmyeckoM OamaHce
[4] VYkpaunbl, Hanboiee 3HEPrOCMKH-
MH SIBISIETCS JKMJIOH (DOHJ M TPOMBIII-
JICHHOCTB - 3TO M €CTb CTPaTerMyeckoe
HalpaBJICHUE M MOTEHLHUAT Ppa3BUTUA
9HeprocOeperaomux MpoeKTOB, HO Jie-
KJIapaTUBHBIA 1MOAX0J K dHeproddgex-
THUBHOCTH, HECTHMYIIOBaHHE W HEBBI-
paszeneHue
JICHEXKHBIX CPEJICTB TOPMO3UT Pa3BUTUE

TOTHOC COKOHOMIJICHHBIX

OTHUX MPOCKTOB. Yro NOATBEPKAACT HE-

npuHAThI mapaamenToMm 10.10.2013 r
3akoH Ne0856 «O6 sHepreTudeckoit 3¢-
(DEKTHBHOCTH KUIIBIX M OOLICCTBCHHBIX
3[aHMi» O BHEAPCHHUH SHEPreTHYCCKHX
MacHopTOB.

ITpn >TOM 3HEpromacmnopr, COCTaB-
JICHHBIH TIOCJIe 3aBEepIIeHUsT SHeprocoe-
pEraromux MEepONpUSITHH HJIH COCTaB-
JICHHBIIl Ha STale WHUIHAIMH HPOCKTa
MOXKHO paccMaTpuBaTh, Kak BeXy MpO-
XapaKTepU3YIOIIYl0 COCTOSTHHE
00bEKTa Ha MOMCHT BPEMCHH.

CKTa,

Ha ceromns, craHmapTU3UpPOBaH-
HbIC TapaMeTpbl 3HEPromoTpeOICHHS
Ha ororienue B EBpomneiickom Corose
Bapbupytorcs ot 250 kBt - u/M?> B rox
JUTSL 3AHUH, TIOCTPOCHHBIX 10 BBEACHUS
HOpMaTHBOB 3Heprocoepexenust (1950-
1975 ronpr), no 70 kBT - u/mM? B TOI JUIS
3MaHUN C HU3KUM JHEPronoTpedicHueM
(c 1980 - X roIoOB 10 HACTOSIIETO Bpe-
menn) u g0 30 kBt - u/M? B TONM, JUIA
3nannii knacca «CasaClima Ay u maxke
15 kBT - u/M? B rof jiist 0ObEKTOB Kare-
ropun «passivhausy. C nmomomnipio cep-
tudukanmn  «CasaClima» npoBUHIHS
bonbuano B Uranuu pemmina CTUMYIU-
pOBaTh pa3BUTHE HOBBIX CTPOUTEIBHBIX
TEXHOJIOTUH, HANPaBICHHBIX Ha JKOHO-
MHIO JHEPrOpecypcoB U OXpaHy OKpY-
JKAOIIeH Cpefbl, a TakKe, 4TOOBI Tpe-
JIOCTABUTH TOJH30BATEII0 TOIHOCTHIO
MOHSATHYI HH(OPMAIIMIO O DHEPreTH-
YEeCKHX MapameTpax 3aanus. Bee 3nanus
KIACCU(UIIUPOBAHBI TIO0 3JHEPreTHYEC-
KOMY HHJCKCY (OTOIICHHUE), YTO BbIpa-
xaercst B KBT - u/M? B roff U OyKBEHHOE
o0o3HaueHHe OT A (TIOTpeleHe MeHee
30 kBt - u/m? B ron) 10 G (norpebieHue
6osee 160 kBT - u/m? B rox).

Ha oObekte kiacca «passiv hausy,
rae DsHepromorpebieHne He Oornee
15 kBt * 9/M? B TO/1, IPEXKIE YEM OITH-
MH3HPOBATh IMONyYeHUE U HepepaboTKy
HETOCPEACTBEHHO MOJTyIeHHOH 31aHueM
COJIHEYHOH OSHEpruu, HPOBOAATCS pa-
OOTBI 110 COKPAIICHHUIO PACCESTHUS, JUIS
Yero BBIMOJHACTCS IIOJHAS TEIIoBast
H30JIAIHS OKOHHBIX OJIOKOB M CTEHOBBIX
MEPEeKPHITUI C TIIATEIbHOW HMPOBEPKOM
00BeKTa Ha HAJIMYUE TEIIOBBIX MOCTOB.
Bentmsiust B o0beMax, MPemycMOT-
PEHHBIX JEHCTBYIOIIMMH periaMeHTa-
MH, o0ecreunBaeTcs CHCTEMON pPeryiu-
pyeMoil MeXaHHYeCKOH BEHTWISIHMU C
pexyrnepanuei, XoTsi B IepHoAsl Oonee
MSTKOW TIOTOJBI JUISL MIPOBETPHBAHHUS
TIOMEIIEHHH MOXXHO NPOCTO OTKPHIBATh
oxHa. Takast cucteMa 4acTo JTOMOJHSET-
Csl pa3JInYHBIMU yCTPOMCTBAMH, TAKUMH
KaK IO/[BAJbHBII TEIIIOOOMEHHHK, pere-
Heparop Terula 0TpabOTaHHOTO BO3ITyXa
C MHTETPHPOBAHHBIM  IOCIIETYIOIIHM
HarpeBaHHeM (TeIUIOBOW Hacoc, KOTel
Ha CTPYXXEYHBIX OpHKeTax, LEeHTpPaJIH-
30BaHHOE OTOILICHHE ¥ TIPOU.), KOTOPbIE
JOTIONIHAIOT ~CUCTEMY  PEryJIHpOBaHHS
MHKPOKJINMATa.

OTuuuTenbHOW  uepToil  3maHuit
Kiacca «passivhausy) SIBIsieTCS TOBBI-
IIEHHAs! TePMETHYHOCTh CTPOHTEIILHON
KOpOOKH, TapaMeTphl KOTOPOii TIIaTelhb-
HO IIPOBEPSIIOTCS HA ATaIe MPUEMOYHBIX
WCTIBITAHUI TyTeM TECTHPOBAHUS IMPO-
nyBkoii. B ceBepoesporneiickux crpaHax
JUISL KOMITOHEHTOB 3/1aHHs JaHHOTO BHIA
CIIEIyIOIUE TIPEACIBEHO
JIOITyCTHMBIE ITapaMeTphl:

— Koaddrmment Temonepenaun Her-
po3padHbIx KoMroHeHToB - 0,15 Br/m? - °C;
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— Koappuument  remonepenadu
OKOHHBIX 0J10KO0B - 0,80 B1/™M? - °C;

— JluneiiHplii k0 dUIMEHT TerIo-
Boro mocta - 0,01 Bt/m - °C;

— Cucrema MeXaHUYECKOW BEHTHIISA-
MU C pereneparopom teruia - h 80%.

brnarogapsi NpOBEICHHIO PAcuyeTOB
U yKE HMEIOIMMCS TAaKUM 3/1aHUsM,
CErOAHS  CTPOMTEIBCTBO  KaTeropuu
«passivhaus» B ceBepHoii EBporie Bron-
HE MOXET KOHKYPEHTHOE, IIOCKOJbKY
JIOTIOJIHUTEJIbHBIE PACXOJIBI TIPU 3TOM He
npesbimaoT 10% 1o cpaBHEHHIO C 3a-
TpaTraMH Ha CTPOUTENILCTBO OOBEKTA I10
JeHCTBYIOIMM HOpPMaTHUBaM 3Heprocoe-
pexenns [S].

Cranmapt DIN V 18599 B I'epma-
HHUM TpEJCTaBisieT co00il eanHbIi Me-
TOJl IOJCYETA JHEPTUH, HEOOXOIUMO
JUISL OTOIUICHHS. U OXJIXKACHUS 3JIaHus,
a TaKKe ero HOPMaJIbHOTO (yHKIIMOHHU-
poBaHus. JlaHHBIM CTaHJAPT OLIEHUBAET
9HeprodpGeKTHBHOCTH CUCTEM OCBe-
IIEHUS M OTOIUICHUS, BEHTHJIALMH, OX-
JXKACHUS M TOPSYEro BOIOCHAOKEHHUS.
Cranmapt DIN V 18599 Bkirouaer B
ce0sl cleyIoNIue AeCATh Pa3IesoB:

1) OGas uapopMmanus;

2) KommuectBo 3Hepruu, He0OX0IM-
MOI JUISl OTOIIIICHUS U OXJIQXK/ICHUS;

3) KommuectBo 3Hepruu, He0OX0IM-
MOI JUIst KOHMIIMOHUPOBAHUS BO3yXa;

4) OO6mee (MTOroBO€) KOJMUECTBO
SHEPTUM, HEOOXOIMMOI JUIsl OCBEIICHHUS;

5) OOuiee (MTOrOBOE) KOJIMYECTBO
SHEPTUM, HEOOXOIMMOIT 11 OTOILICHHUS;

6) OO6miee (MTOTOBOE) KOIUYECTBO
SHEPTUM, HEOOXOAMMOM 111 BEHTHIIALINH
CHCTEM JKHJIBIX JIOMOB;

7) O6miee (MTOTOBOE) KOIUYECTBO
SHEPTUM, HEOOXOAUMON I KOHAMIINO-
HHMPOBaHUS BO3JyXa, a TAKXKE OXJaXKIe-
HUS;

8) OOmiee (MTOroBOE) KOJIUYECTBO
SHEPTrUM, HEOOXOIMMOI JJIsi Tropsyero
BOJIOCHA0KEHHUS;

9) OOuiee (MTOrOBOE) KOJIMYECTBO
SHEpruu, HeoOXOUMOM [UIsi MHOTO(YH-
KIJMOHAJIBHBIX T€HePaToOpOB;

10) OGsi3aTenpHble yCIOBUSL.

Hemeukuit rocyaapcTBeHHBIH OaHK
pasutust, Kreditanstalt fir Wiederaufbau
(KfW), npenocrasisier 3aiiMbl O] HU3-
KHMH IPOLEHT AJIs1 MHBECTULIMI B SHEPIO-
3¢ PEKTUBHOCTD B KIIUIIHOM CEKTOpE B
I'epmanun. Cucrema KfW sBnsiercst oc-
HOBHBIM HCTOYHMKOM (PUHAHCHPOBaHUS
9HEepProdpGEeKTHBHOCTH B IKIJIMIIHOM
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cekrope B l'epMmanuu. bosbiuas uacTtb
KfwW
Ha mepeoOOpyloBaHUE M MOJEPHU3A-

(rHAHCHPOBAHMSI HaIlpaBiIeHa
LMIO CYIIECTBYIOIMX 30aHui. Kpexuto
[PEIOCTABISIOTCS YaCTHBIM M OPUIH-
YECKUM JIMIaM, a TAKKe roCyIapCTBeH-
HBIM OpraHM3aLUsIM, HHBECTHDPYIOIINX
B CTPOHTENBCTBO 3HeprocOeperaromieit
HemBwkuMoct. Kpemutor KW, xax
[PaBUIO, OOMANAIOT BBITOJHBIMH UL
KJIHEHTA YCIOBUSMH: HU3KHE U (UKCH-
POBaHHBIC MPOLEHTHBIE CTABKHU, JOJIO-
CPOYHOE KPEAUTOBAHHE, BO3MOXKHOCTb
JOCPOYHOrO MOTAIICHHS KPeauTa B
nroboe Bpemst Oe3 mTpadHbIX CaHKIHUH,
BBICOKHI MOTOJNIOK JIUMHTA KpPEAWTa, U
BO3MOJKHOCTb  OOBEIMHEHHS KpEAUTa
¢ ApyruMH (HMHAHCOBBIMH 3aliMaMH.
Yr00BI
nentHele kpenut KW mpoekt momken

NPETeH/I0BaTh Ha HHU3KOIPO-

BC€raa COOTBETCTBOBATH TpeGOBaHI/I—

M neictBytomero  IlocranoBnenus
mo sHeprocbepexxenuto. Hampumep,

mporpamMma  “Oxonoruueckoe  Ctpou-

TENbCTBO”  MPEAOCTABISIET  KPEIUThI
Ha CTPOMTENBCTBO HJIM IIPUOOpETEHHE
37aHNi, rogoBas MOTPeOHOCTh B JHEP-
MM KOTOpBIX He mpesbimaer 40 kBT -
4 Ha KBajparHbelii MeTp. Kpenurosanue
KfW, kak mnpaBuio, OCYIIECTBISETCS
4epe3

CyLIECTBYIOLIME  (DHMHAHCOBBIC

UHCTUTYTBI, a HE HENOCPEICTBEHHO
yepe3 Oank KfW. YroObl momayduts
KpPEANT, 3asBUTENb CHadala JOJKEH
CBA3aThCA CO CBOMM OaHKOM (daiie
BCEro, 3T0 0aHK, e 3asBUTEIb COAEp-
KUT CBOM INEpCOHAJbHBIA cueT). baHk
3areM nenaer 3anpoc B KfW. Tlpu 3a-
MOJIHEHUM KPEAWTHOW 3asiBKM 3asBU-
Tellb JIOJDKEH OO0S3aTeNbHO NPUIIOKUTD
SHEpPreTHYecKuil ceprudukar (macnopr,
Kak Ha puc. 1), BBIAAHHBIM COOTBETC-
TBYIOIIUM  cHenuanucToM (Hamboinee
HPEINOYTUTENILHBIM SIBISETCS CepTU(hU-
KaT Ha OCHOBE MPEABAPUTENBLHO PacCuu-
TaHO DHEPreTHYECKOH MOTPeOHOCTH).
Jlanublii  cepTudUKaT sBISETCS Ta-
paHTHell SKOHOMHMHM U 3HeprocOepe-
KEHHs B COOTBETCTBHM C YCIOBHUSMHU
3aima.

B Tepmanun sHeprocOeperaromme
JIOMa TPECTABISAIOT cO00W 31aHus, CO-
OTBETCTBYIOIIIE CTAHAAPTY SHeprocoOe-
pEeXEHHs, TO €CTh HMEOIINE TOJ0BOE
norpebaenue sHepruu ot 30 o 70 kBt
Ha KBajapaTHbIi MeTp. TepmuH “naccus-
HBII 10M”, B CBOIO OYepelb, OTHOCUTCS
K 0co0OMYy THIly 3IaHHS, KOTOpas He

HCTIONB3yeT AKTHBHYIO CHCTEMY OTOI-
JIEHUs] ISl TOCTHXKEHUS ONTHUMANbHOM

Jlst

cTaHJIapTa “TIACCHBHOTO JI0Ma”, eXerof-

TEMIIepaTyphl. YLOBJICTBOPEHUS
HBIH CIIPOC HA SHEPIUIO JOJKEH ObITh
CHIDKEH 210 ypoBHA 15 kBT Ha xBangpat-
HBIH METp, B TO BpeMs1 KaK 371aHUe JI0JDK-
HO OBITh TaK)Ke OCHAILEHO YIIBTpPA - -
(EKTUBHBIMM CHCTEMaMH BEHTHJIALMU U
pekynepanuu Teruia. Hemenkuii oneit B
cdepe peanu3alyy BHICOKUX CTaHAAPTOB
9Hepro3eKTHBHOCTH OKa3aJcs BeChbMa
YCIEIIHBIM U JIaKe CTal MOJACIBIO UL
ToJipaXkaHus Juist CTpaH - ydactHur EC.
brnarogapst nmocraHoBieHUI0 00 HEpPro-
cOepexxeHHn, a TaKKe IPYTUM Mepam,
HAIPABJICHHBIM HA MOBBILICHUE YHEPro-
5((}EKTUBHOCTH KUIHMIIHOTO CEKTOpA,
B ['epMaHuu yaanoch yBeIUUUTDb 3alachl
SHEPTUM M COKPAaTHTb BBIOPOCH! MapHHU-
KOBBIX ra3oB [3] .

B Poccuu ObuT mpoBeneH dKCIepH-
MEHT 10 BHEJPEHHIO 3HeprocOeperaro-
IIUX MEPONPHUSATHHA B THIIOBBIX JKHIIBIX
nomax, caaHelx B 1970 - e romsl, mpu
9TOM, JOCTHTHYTO YJIy4LIEHHE SHEpro-
sddexTuBHOCTH B cpenHeM Ha 59% , B
TOM YHCIIE:

— 25% - 3a cueT MOBBIILEHNUS TETIO0-
3aILUThl HAPYKHBIX CTEH U YEP/IAKOB;

— 10% - 3a cueT MOBBIILIEHNUS TETIO-
3aIIUTHI OKOH;

— 6% - 3a C4eT COKpalleHUs U30bI-
TOYHOT'O BO3J[yX00OMEHa B KBAPTHPAX;

— 18% - 3a cuer ycrpoiicTBa aB-
TOMAaTH3UPOBAHHOTO Yy3Ja YIIPaBICHUS
CHCTEMOH OTOIUICHUS M YCTaHOBKH Tep-
MOCTAaTOB Ha OTOIHMTEIbHBIX IPHOOPAX.

OHeprocOeperaromue MeponpUsATHs
10 SKOHOMHs SHEPrHH Ha OTOIUICHHE
371aHUS IPUBEJIO K CHHIKEHHIO BEIOPOCOB
B arMoc(epy yriepoaa B BUJIE yITICKHC-
joro ra3a. Tak, Hanpumep, TOJNBKO IPH
MIPOBECHNH KallUTaJIbHOTO PEMOHTA TH-
ITMYHOTO JKUJIOTO JIOMa CHIIKEHUSI IMHC-
cuM yriepoza 3a nepuon 30 JeT cocTas-
nser 889 T, ymiekucioro rasa 3263 T
TexHUKO-9KOHOMUUYECKHUI aHamu3 3¢-
(exkTUBHOCTH BHEIpPEHHs 3HeprocOepe-
TAOIIMX MEPONPUSTHH JOKEH OCHO-
BBIBATbCSA HA PACCMOTPEHHM TEILIOBOTO
OajlaHCca 3[aHUS KAK €IMHOI SHepreTu-
yeckol cucteMbl. Ecnm paccmarpuBath
37aHHEe KaK COBOKYITHOCTH OTIENBHBIX
9JIEMEHTOB U PacCMaTpuBaTh IOBBILIE-
HHUE TeIUIOBOH 3((PEKTUBHOCTU 3AaHHS
KaK BHEJPEHHE OTACNIbHBIX 3HeprocoOe-
pEeraronmx MepONpUSITHH, NP OLEHKE
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EN E RG I EAU SW EI S fiir Wohngebiude

gemdk den §§ 16 ff. Energieeinsparverordnung (EnEV)

Berechneter Energiebedarf des Gebdudes

Energiebedarf

Musterialstrails 1, 42000 Mustortal

Voluntary data on
CO, emissions

CO,-Emissionen'! Thgf{rta]
Endenergiebadarf
kWhim®.a)
o 50 100 150 200 250 300 El 2400
KWhi{m®.a)
Primé jobedarf * gloatti -
Anforderungen gemsk EnEva Eiir Energiebedarfiberechounoen
Primirenergiebedar!
IstANert kWhjim®-a)  Anforderungswert BWh[jm®a) O Verfahren nach DIN V21088 und DIN Y 470110
{ Qualitse der d Hy O Verfahren nach DIN V18599

IstWert Wiim-K) Anfordenungswert Wi O Vereinfachungen nach § 9 Abs. 2 Enfv’

Sommericher Warmeschutz (bei Neubau) O eingehalten

Endenergiebedarf

Jshrlicher Endenergiebedart in kWhi{m®-a) fir
Energietriger Heizung Warrrwasser Hilfsgerate ® Gesamk in kiwhijm-a)
Erdgas / Tagstrom
Erdgas
ErsatzmaRBnahmen?¥ Vergleichswerte Endenergiebedarf
ford: nach § 7 Nr. 2
O Die um 15X verschirften Anforderungawerte sind F ] " w0 o = 3 H
eingehalten. [ == L.
fosd nach § 7 NE 2 LV.m §6 & @ - o~ & &
Die Anfordenmgswerte des EnB sind um Sverschart 5—" & g—?,,e ér*é?éh 4*,5;’& “é@?? f@"f
Primsrenergiebedarf & & ‘@69:? @‘;,f {"? é-‘}?’
Verschiriter Anforderngawert: Whilm®-a) ¢F £ ‘.g.“ FF
Transmissionswiirmeverust H'y *"\:‘yf .3}5‘
Verschirfter Anfordenungswert: Wimdag *

Erlduterungen zum Berechnungsverfahren

Die Energieeinsparverordnung lisst for die Berechnung de: bedarfs Twel al Berech: il die im Einzelfall zu
unterschiediichen Ergebnissen fihren kinnen. gen it @ erauben die Werte
keine Ri Gise aul den h. Dee sind spezifische Werte nach der EnEV pro
Quadratmeter Gebiudenutzfische [A,).

oAb 1tz 2 EnlV ™

i 5IERE

M

Puc. 1. Bropasi crpanuna HepreTu4yeckoro ceprudukara (nacnopra) B lepmanun

uX 3(Q(HEeKTHBHOCTH MOXET OBITH IMONY-
YeHa CYLIECTBEHHAs MOrpelHoCTh. [Ipu
CHIKCHHH 3aTpaT SHEPIUH Ha KIMMAaTHU-
3alMK 3[aHKil B pe3ysbTaTe BHEIPCHUS
9TUX MEPONPHUSTHH MPOUCXOIUT BBICBO-
00XK/ICHNE YHEPTOreHEPHPYIOIIMX MOII-
HOCTel. DTO TO3BOJISIET 00ECIeUnTh
SHEpronoTpediIeHne HOBBIX 3JaHUi 0e3
3aTpaT Ha BBOJ B HKCIUIyaTalllI0 HOBBIX
mommHocTedt. Ilocnennee obGcrosiTense-
TBO CYIIECTBEHHO BJIMSET Ha CHIDKCHHUE
CpoKoB OKymaemoctH. IIpencrasnsercs
1esaecoo0pa3Hoil pa3paboTka U yTBEpK-
JICHHe Ha TOCYJIapCTBEHHOM YPOBHE

METOJIMKH TEXHHKO - OSKOHOMHYECKOH
OLIEHKH A(PPEKTUBHOCTH BHEIPCHHS
9HEProcOeperaronx MEpOIPHUSTHIA,

YYUTBIBAIOIIIH SKOHOMHYECKUH 3 DeKT
OT CHIKCHHSI MOTPEOHOCTH BO BBEje-
HHU B JICHCTBHE HOBBIX HEPIrOrCHEpH-
PYIOLINX MOIIHOCTEH, U CTOMMOCTHYIO
OLIEHKY 9KOJOTHYECKOro 3ddekra or

Pecypc: Schettler-Kohler & Kunkel, 2010

CHIDKCHUSI SMHCCHUH 3arps3HAIONINX Be-
mectB B armocdepy. Kiaccudukarmm
3 PEKTUBHOCTH 3a OKpyXKaromel cpe-
JIOW CTAaHOBATCS y)KE€ CTaHIApTaMHU II0
MIPOEKTUPOBAHUIO 3IaHUN B MUpE (TaKue
cuctembl oneHku kak: HQE, BREEAM,
LEED, CASBEE) [6].

Bexu mpoekra MoOryT OBITH C HYy-
JIEBOM M HEHYJIEBOM JUIMTEIbHOCTBIO.
B sHeprocOeperarommx npoekTax sHep-
rocOeperampmnye MEpONpPHUITHS MOXKHO
paccMarpuBarh, Kak IOIIPOEKTHl M Ha-
YaabHBIM M KOHEYHEYHBIM HX HTOTOM
TIOJDKEH cTaTh dHepromacropt. [Ipu Ha-
yase ¥ QUHUILE MEPOTIPHUATHIA 3TOT UTOT
MOXET OBITh BBIpaKEH, KaK BeXa C JJTH-
TENBHOCTBIO 1-7 HEH, 32 KOTOPBIi coOu-
paroTcsi U MPOCUYHUTHIBAIOTCS BCE TaHHBIE
UL SHEPTOTACIIOpTa M TPEICTABIACTCS
caM DHEpreTHYecKuil ceprudukar s
JMANBHEWIINX ~ yIPAaBICHYECKAX peIIe-
HHH.

On the basis of which
calculation method?

Were simplifications used?

Rescaled reference scale,
30% more stringent
than 2007

Disclaimer: The stated
values allow no conclusions
about the actual energy
consumption

References:

1. Sajt Gosudarstvennogo agentstva
po jenergojeffektivnosti i jenergosberezheniju

Ukrainy  [Ukrainian  state  energy
efficiency and energy saving agency
website]. [Online resource]., Access

mode: http://saee.gov.ua/archives/3547.
2. Tabunshhikov Ju.A. Jenergojeffektivnye
zdanija [Energy-efficient buildings],
Ju.A. Tabunshhikov, M.M. Brodach,
N.V. Shilkin. — Moscow., AVOK-PRESS,

2003. — 200 p.

3. Standarty  jenergojeffektivnosti
v Evrope i Germanii red. K. Gajazova
[European and  German  energy
efficiency  standards, edited by
K. Gajazova]. Institute for Market
Transformation (IMT). [Online

resource]., Access mode: http://kz.beeca.
net/biblioteka/ee-teplosnabzhenii/
publikacii/252.

53




TECHNICAL SCIENCES, CONSTRUCTION AND ARCHITECTURE

GISAP

4. Sajt Gosudarstvennoj sluzhby
statistiki Ukrainy [State statistics service
of Ukraine]., Access mode: http://www.
ukrstat.gov.ua/.

5. Karletti K. Tehniko-jekonomicheskij
raschet zdanija, rekonstruirovannogo v
sootvetstvii s trebovanijami standarta
passivhaus [Technical and economical
calculation of a building, reconstructed
according to Passivhaus standard
requirements]., Kristina Karletti,
Dzhordzho Raffellini, Fabio Shurpi,
Florentijskij Universitet, otdel tehnologij
arhitektury i dizajna im. P. Spadolini,
laboratorija fiziki okruzhajushhej sredy
i kachestva stroitel’stva (g. Florencija)
[Florentine Uneversity, P. Spadolini
Architecture and Design Technologies
Department, environmental physics
and construction quality laboratory].,
Jenergosberezhenie [Energy efficiency].,
No. 4., 2006. - 50 p.

6. Tabunshhikov Ju.A. Puti
povyshenija jenergojeffektivnosti
jekspluatiruemyh  zdanij [Ways of
raising the energy efficiency of exploited
buildings]., Ju.A. Tabunshhikov,

V.I. Livchak, V.G. Gagarin, N.V. Shilkin.,
AVOK., No. 5., 2009., pp. 38-48.

Jluteparypa:

1. Caiit 'ocynapcTBeHHOrO areHTc-
TBa 10 YHEProdpPEeKTHBHOCTH U IHEPTO-
cOepexeHUI0 YKpauHbl. [DIeKTPOHHBIN
pecype]. - Pexxum moctyma: http://saee.
gov.ua/archives/3547.

2. TabynmmkoB 1O.A. DHeproad-
¢dexrusnble 3nanus / 10.A. TabyHum-
koB, M.M. bponau, H.B. lllunkun. — M.:
ABOK-ITIPECC, 2003. - 200c.

3. Cranpmaptsl 93HeprodppeKTHBHOC-
tu B EBpone u I'epmannu pen. K. Iasso-
Ba. Institute for Market Transformation
(IMT) / [DnexrponHslii pecypc].- Pesxxum
nocryna: http://kz.beeca.net/biblioteka/
ee-teplosnabzhenii/publikacii/252.

4. Caiit T'ocynapcTBeHHON CITyKOBI
CTaTUCTUKU YKpauHbl. [DJIEKTPOHHBIN
pecype]: Pexxum mocrtyma: http:/www.
ukrstat.gov.ua/.

5. Kapnerru K. TexHuko-3xoHO-
MUYECKUI pacyer

34aHus, PEKOHC-

TPyMPOBAaHHOTO B  COOTBETCTBUH C

TpeboBaHMsIMH CTaHAapTa passivhaus
/ Kpuctuna Kaprerrn, JIxopmxo
Papdemmmun,@aduo Ilypmu // dio-
PEHTUICKUI YHHUBEPCHUTET, OTHEN TeX-
HOJIOTUM  apXWUTEKTYpsl M  Ju3aiiHa
um. I1. Cnaponuuu, naboparopust ¢u-
3MKM OKPY’)KAIOIEH Cpeibl U KauyecTBa
crpoutenscTBa (I dPnopenuus) DHepro-
coepexenue Ne4.2006 c.50

6. TaOynukoB IO.A. Ilytu noBsbI-
LICHHsT YHEProdpPEKTUBHOCTH IKCILTya-
tupyemsbix 3aaHui / FO.A. TaOyHIINKOB,
B.W. JIusuak, B.I'. I'arapun, H.B. Iun-

kuH // ABOK. - Ne5/2009. — C.38-48.
Information about authors:

1. Evgenij Sahno - Doctor of
Technical Sciences, Full Professor,
Chernihiv State Institute of Economics
Ukraine,
Chernihiv city; e-mail: mn123@i.ua

2. Dmitry Marhasov - Postgraduate
Student, Chernihiv State Institute of
Economics and Management; address:
Ukraine,  Chernihiv
mnl23@meta.ua

and Management; address:

city; e-mail:

L0

ﬁ
I'L

Idea by - B.Zhytnigor
Illustrator - Y.Simonov

Georg Wilhelm Friedrich Hegel

So you are saying that this statue
has been standing in the same pose
for 200 years? No, it is impossible - it conflicts
with the principles of dialectics!
She had at least to sit down
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GISAP Championships and Conferences 2016

Branch of science

Educational sciences and Psychology

Philology

Culturology, Physical culture
and Sports, Art History,
History and Philosophy

Medicine, Pharmaceutics,
Biology, Veterinary Medicine
and Agricultural sciences

Economics, Jurisprudence
and Management, Sociology,
Political and Military Sciences

Physics, Mathematics and Chemistry,
Earth and Space Sciences

Technical Science, Architecture and
Construction

Educational sciences and Psychology

Philology

Culturology, Physical culture
and Sports, Art History,
History and Philosophy

Medicine, Pharmaceutics,
Biology, Veterinary Medicine
and Agricultural sciences

Economics, Jurisprudence
and Management, Sociology,
Political and Military Sciences

Physics, Mathematics and Chemistry,
Earth and Space Sciences

Technical Science, Architecture
and Construction

Educational sciences and Psychology

Philology

Culturology, Physical culture
and Sports, Art History,
History and Philosophy

Medicine, Pharmaceutics,
Biology, Veterinary Medicine
and Agricultural sciences

Economics, Jurisprudence
and Management, Sociology,
Political and Military Sciences

Physics, Mathematics and Chemistry,
Earth and Space Sciences

Technical Science, Architecture
and Construction

Dates

19.01-26.01

09.02-15.02

09.02-15.02

10.03-15.03

10.03-15.03

06.04-12.04

06.04-12.04

12.05-17.05

08.06-13.06

08.06-13.06

06.07-12.07

06.07-12.07

04.08-10.08

04.08-10.08

13.09-19.09

05.10-10.10

05.10-10.10.10

10.11-15.11

10.11-15.11

07.12-13.12

07.12-13.12

Stage

I

1I

I

1I

I

II

I

I

I

I

I

I

I

I

I

Event name
JANUARY

Modern peculiarities of the identity formation and social adaptation in
conditions of the liberal values crisis

FEBRUARY

Theoretical and practical problems of language tools transformation in the
context of the accelerated development of public relations

Cultural and historical development of the society as the dynamic
expression of the self-learning human existence

MARCH

Problems of fighting human and animal diseases in terms of the biosphere
conditions deterioration

Social relations and conflicts in conditions of intensification of economic
processes and dominance of liberal ideology

APRIL

Theoretical and applied problems of physical, mathematical and chemical
sciences in the context of the social demand for the knowledge limits
expansion

Methods of effective science-based satisfaction of the increasing social
needs in the field of engineering, construction and architecture
MAY

Influence of knowledge and public practice on the development of creative
potential and personal success in life

JUNE

Issues of preservation of originality and interference of national languages
in conditions of globalized international life

Human creativity phenomenon in ups and downs of the historical process

JuLy

Innovative approaches in diagnostics and treatment of human and animal
diseases caused by injuries, genetic and pathogenic factors

Value of the personality and collective interactions in the social progress
ensuring process

AUGUST
Modern methods of studying matter and interaction of substances, as well
as the subject-based relations modeling

Solving problems of optimal combination of standards of quality,
innovative technical solutions and comfort of operation when developing
and producing devices and construction objects

SEPTEMBER

Harmonious personal development problem in relation to specificity of
modern education and socialization processes

OCTOBER

Trends of language cultures development through the prism of correlation
between their communicative functions and cultural-historical significance

Significance of personal self-expression and creative work in the course of
formation of the society’s cultural potential

NOVEMBER

Modern methods of ensuring health and quality of human life through the
prism of development of medicine and biological sciences

Correlation between humanity and pragmatism in target reference points of
modern methods of public relations regulation

DECEMBER

Object-related and abstract techniques of studying spatio-temporal and
structural characteristics of matter

Current trends in development of innovations and implementation of them
into the process of technical and construction objects production
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