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ARTICLE INFO ABSTRACT

Received: 21 August 2018 The purpose of this article is to outline the changes and phenomena
Accepted: 15 October 2018 within the urban planning structure of the San Francisco bay area, which
Published: 31 October 2018 can be interpreted as impulses associated with the emergence of new

post-industrial urban forms. Formation of the theory of impulse

KEYWORDS modeling of an urban organism requires not only theoretical

impulse, generalizations and study of the material relating to the peculiarities of

urban fabric, the post-industrial (informational) era, but also the search for practical

hyper-city, phenomena associated with the rapid development of certain urban areas.

urban nodes. At the same time, such development should not be confused with the
concept of polycentrism, which was formed during the period of
modernism.
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permitted, provided the original author(s) or licensor are credited and that the original publication in this journal
is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which
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Introduction. One of the main features of the post-industrial era in urban development was
the phenomenon of hyper-urbanism and the emergence of over-large settlements, which dwell tens of
millions of inhabitants, sometimes exceeding the population of small countries. For example, the
population of Istanbul, according to the National Institute of Statistics of Turkey, amounted to 14 657
434 people in 2016 [1, 2], while at the time, according to the report of the United Nations Department
of Economic and Social Development for 2015, the population of neighboring Greece amounted to 10
955 000 people [2, 3]. The population of Shanghai, which in 2016 exceeded the rate of 24 000 000
inhabitants and was larger than Australia's population in the same year, which according to the
Australian Bureau of Statistics accounted for 23,401,892 people [3, 4]. The population of five
Scandinavian countries (including Denmark and Iceland) and the Baltic states totals 33,000,000,
which is less than the population of Tokyo with the suburbs (about 37 800 000) [4, 5].

Such parameters of hyper-urbanization suggest that a post-industrial city can no longer be
considered in those categories that were applied to previous historical epochs. Unlike the times of
industrialization, when the city was first and foremost a place for a better supply of wages and labor,
often more accessible than in the rural territories at the turn of the twenty-first century, it has been
providing the best offer in services and leisure. Large-scale master plans in a developed urban system
have become more flexible and fragmented. The development of certain parts of modern urban fabric
today may have a rather self-sufficient character and form on the basis of situational factors, which are
hereinafter referred to as impulse ones.
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In particular, this is noticeable in the urban structures that formed in geographical conditions,
which contributed to the spontaneous formation of multi-territorial impulses. Thus, in these cases, we
can speak of the independence of such an urban system from the modernist methodology of
polycentrism. An important factor is the high 'fluidity’ of urban fabric and its high density. The
example of such urban formation is the metropolitan area of San Francisco, which, as of 2016,
amounted to more than 4,600,000 inhabitants.

The nature of the relief and geography of the abovementioned area has not contributed to the
formation of the concentric structure of urban fabric. The historic core of the city, located at the
extreme point of the San Francisco Peninsula, is 50 kilometers away in the depths of the Pacific Ocean
and the San Francisco estuary. From the north and east to it, at a distance of 2.5 and 5 kilometers, the
spurs of the continental massifs are separated by water. Such a specificity of the area contributed to the
spontaneous ‘dismemberment’ of the urban nodes and their dispersion into various fragments of a
complex, disassembled relief.

Available Among the main literature sources relating to the concept of post-modern urbanism,
we can consider futuristic-popular works by E. Toffler [5,8,6,9], prognostic-sociological analyst M.
McLuhan [7,10,8,11,9,12] and the political economy of D. Bell [10,13]. In the context of urban
development discourse there also is an illustrative work, a monograph by N. Ellin "Postmodern
Urbanism", published in 1999. 'Surfing' along the backbone of traditional concept of the theory of
postmodern architecture, the author relocates her perspective on the urban level and promotes a
complete re-considering of its external visual content. At the same time, the critique of the rational
technological aesthetics of modernism is combined with the support of technological innovations and
critical view of the modernist city's society [11, 17]. Alternative to modernist urbanism view can also
be attributed to the fundamental work of Christopher Alexander, which was structured within the
universal concept of developed by him so called "pattern design” [12,19]. Although Alexander is a
well-known critic of modernism and his views on architecture are reminiscent of the metaphysics of
Aldo Rossi, the algorithmic content of his "pattern design™ may characterize him as a directive-minded
theorist of an intellectual-rationalist formation. Alexander's urban planning ideas are formulated in his
works of " A New Theory of Urban Design” [13, 20] and "The Nature of Order: An Essay on the Art
of Building and the Nature of the Universe". Quite close to this academic level is P. Hull's monograph
"The Cities of the Future," a multifaceted review of the development of urbanism from the beginning
of the Industrial Revolution in the second half of the nineteenth century. Without revealing categorical
evaluative judgments, the author reveals the inner connection of technological innovations in the
"machine era" with the ideas of the arrangement of living space in the conditions of the changed
economic and social connections of the present [15, 24].

Research results. An advanced analysis of the ontology of the formation of San Francisco's
urban system is beyond the scope of this study, although in its process a number of impulse factors
can be identified. Such as, for example, the interconnection between the growth of a city structure
with the exploration of gold deposits in the north of California in the middle of the nineteenth century,
or the establishment of an urban network by the education enthusiasts on the other side of the San
Francisco Bay. In the context of considering the hypothesis of a poly-impulse strategy for the
development of modern urban fabric, one should focus on the peculiarities of the population
settlements of San Francisco Bay Area (San Francisco - Auckland - Hayward), which were formed on
the turn of the twenty-first century. (Fig.1).

Fig.1 Examples of buildings in a historical nucleus (Photo by the author. San Francisco, 2016)
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Although the metropolitan area of San Francisco is mainly considered to be the historical
nucleus on the northern end of the peninsula of the same name, in fact it combines the gravity zone of
the city of San Jose, which is located about 70 kilometers to the south. In general, the territory around
the San Francisco estuary is covered by a continuous settlement of a total length of about 100
kilometers. Given the great attractiveness of this place for settlement (the presence of a natural harbor,
the terminal station of the trans-American railroad, favorable climatic conditions), it has undergone a
process of spontaneous urban placement that has demonstrated some signs of impulsivity. Leaving
beyond the scope of this work the morphogenesis of the structure of settlement itself, one should pay
attention to its actual characteristic features.

In fact, The San Francisco Bay Area is a continuous ellipsoid hyper-urban fabric, composed
of separate self-contained centers, whose main feature is the presence of their own unique identifier. In
addition to the historical core of the city with fragments of the original style of the ninetieth -early
twentieth century and the business district, there are such self-sufficient city nodes as: Auckland,
Berkeley, Palo Alto, the so-called Silicon Valley, San Mateo, San Rafael, Hayward, etc.

The main feature of the San Francisco Bay Area is the 'two-fold' perception of the urban area
around the estuary. On the one hand, it consists of self-sufficient settlements with administrative and
territorial self-government, and on the other hand, they are perceived as components of the micro-
oikumene in which the center is of memorial rather than practical value, and the very concept of the
actual "center" is blurred or even missing.

To the south of the core of San Francisco, is the residential unit of San Mateo, which has its
own closed urban infrastructure - an architecturally expressed municipality, recreational areas,
educational centers, etc., and also contains urban fabric developed on the system of man-made
landmorphic formations. The latter form a residential area of high comfort, with the length of 6.5 km,
and the width of 3.5 km. with a harbour for yachts, roads for cars and access to recreational and sports
areas (Forest City, Red Wood Shores). This is a truly unique spot for The San Francisco Bay Area and
being a self-sufficient settlement, it is 'the icing on the cake' for the entire micro-oikumene.

As far as 18 kilometers away from San Mateo there is Palo Alto, the so-called statutory city
(governed by its own laws that are different from state laws), which is a plateau, generally low-rise
building, with plenty of greenery, to which the Stanford University area is adjacent to the width of
about 1.7 kilometers. The city is governed by its own laws, different from the state's legislation. It is a
hometown to some huge high-tech companies, including Facebook, Google, Intel and dozens of
others, whose assets are measured by tens of billions of dollars. The uniqueness of this territory was
determined by the technology zone of Stanford University, founded in the 1940s, which became the
birthplace for number of scientific and technological innovations at the end of the twentieth century,
some of which have a worldwide significance. It is this unique quality integrating Palo Alto in the San
Francisco Bay Area, and the evolution of the Stanford Technological Zone can be seen as an impulse
factor that played a cruicial role in its successful development.

The southernmost point of The San Francisco Bay Area is California's third largest city of San
Jose (which is also included in the so-called Silicon Valley), which can be considered a peculiar
embodiment of the concept of aeropolis. Urban fabric of the settlement was formed in the second half of
the twentieth century, as the expansion of low-rise comfortable building, with developed transport
infrastructure, according to the concept of A. Hamman, the city manager. As a result of its
implementation, a small settlement of 95,000 inhabitants has grown to 500,000 over several decades.
The strategy of infrastructure improvement and concentration of property transactions throughout the
Santa Clara Valley in one city of San Jose has lead to the city's spin-off growth. [6] Thus, the settlement
has become the center of business activity, and the proximity of university and business centers around
the San Francisco estuary has attracted relatively wealthy residents to the area. A major airport owned by
the city and located in the middle of the entire urban system, at a distance of 3 kilometers from the
business center, has become one of the main peculiarities of this city. This enables the settlement to
function effectively in the field of global exchange and play the role of one of its centers.

The city of Oakland is located opposite the historical core of San Francisco, on the opposite
side of the estuary, the width of which at that point is just over 5 kilometers. As well as with the other
abovementioned components of the San Francisco Bay Area, the history of urban development in
Auckland is due to the impulse factor, which here has its own nature. The city's rapid settlement took
place in 1906, when San Francisco suffered from an earthquake and refugees, in search of safety,
rushed to the seemingly safer area nearby. The influx of the population, made it possible to open a
number of large productions in the city, which contributed to the following (albeit less intense) waves
of settlement. As a result, Auckland at the turn of the 20th-21st centuries was formed as a model of a
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globalist-liberal settlement with a stable, self-sufficient energy supply system and effective regulation
of the coexistence of various ethnic, racial and religious groups.

North of Auckland, there is the city of Berkeley, which closes the micro-oikumene sphere of
the San Francisco Bay Area, whose development is also associated with a unique impulse factor. That
was a certain residential planning scheme, which took place in the second half of the nineteenth
century, when one of the colleges came up with the idea of offerring the land plots for settlement to
people with the purpose of filling their budget. However, the specifics of this settlement, when the city
gained its 'peculiar' status, came with the laws of 1876 and 1899, which first banned the sale of spirits
within the radius of 1.7 km, and then (after the referendum) declared Berkeley an alcohol-free city that
had an impact on the categorization of settlers after the earthquake of 1906. The city, quite quickly,
has become a world center of scientific and intellectual life of the world level through the development
of the 'headquarters' or the core center of The University of California (The University of Berkeley).

Thus, six self-sufficient centers of The San Francisco Bay Area can be distinguished, the
emergence of which had a very impulse-based nature, specific to each of them (Fig. 2):

’ . core of San Francisco arose as a result

of the so-called Californian "gold fever"

in 1848, became the center of exchange,
trade and transport transactions

San Mateo - arose as a result of the
process of suburbization of the nucleus
within the city-planning strategy of the

"City of Broad Horizons"

@ Palo Alto - arose as a result of the
Stanford University's development

. San José - has evolved as a result of
the implementation of the
administrative strategy of A.Haman

Auckland - evolved as a result of

emigration process of the inhabitants
of San Francisco after the earthquake
of 1906

. Berkeley - arose as a settlement
around the university quarter after
1906

Fig.2 Six Centers of The San Francisco Bay Area, the emergence of which had an impuse-based
nature

a) The immediate core of San Francisco arose as a result of the so-called Californian "gold
fever" in 1848, when a small bay on the peninsula between the Pacific Ocean and the estuary, became
the center of exchange, trade and transport transactions. In the context of the San Francisco Micro-
oikumene plays the role of the main visual-semantic identifier;

b) San Mateo - arose as a result of the process of suburbization of the nucleus within the city-
planning strategy of the "City of Broad Horizons". The unique identifier of the settlement is the
extensive lendomorphic area of a residential building of high comfort;

c) Palo Alto - arose as a result of the Stanford University's development of one of the first
technology parks in the world. In the context of micro-oikumene, it is a cluster of scientific and
technological resources of glodal significance and the location of a large university campus;

d) San José - has evolved as a result of the implementation of the administrative strategy of
A.Haman and covers the territory with the most favorable climatic conditions. In the context of The
San Francisco Bay Area it can be refferred to as an aeropolis and, as such, functions as a focal point
for global exchange;
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e) Auckland - evolved as a result of emigration process of the inhabitants of San Francisco
after the earthquake of 1906. It can be interpreted as a city, which was founded on the grounds of
sustainable diversity (the liberal-globalization concept typical for the turn of the century (XX-XXI1);

f) Berkeley - arose as a settlement around the university quarter and partly as a result of the
combination of refugee influxes after the earthquake of 1906 with their filtration in accordance with
local law on an alcohol-free zone. Within the limits of the micro-oikumene, it plays the role of
science-city of global significance.

The above - mentioned typology, as well as the number of impulse foci, is here given as an
overview, as an example of poly-impulsiveness within a hyper-urban structure, and can have a more
extended causal relationship and quantitative interpretation. In the context of this work, the detection
and study of the phenomenology of the hyper-urbanized city, which is carried out in the form of
micro-oikumene, remains more important.

An important issue posed by such a look at the strategy of creating a post-industrial living space
is the question of the magnitude required for its existence. In other words - it is worth seeking the answer
to the question: Is there a direct correlation between the post-industrial nature of the city and its scale,
and can similar processes be traced in the modern urban development of medium or small cities?

In this sense, the experience of the San Francisco Bay Area, to a certain extent, can serve as an
evidence of a positive answer to such a question. Despite the large extent of the urbanized area, the
total population here does not even reach up to five million. This is considerably less than the classical
hyper-urbanized settlements such as Shanghai, Gwangju, Tokyo, Karachi, Istanbul, etc., whose
population is more than ten or even twenty million inhabitants. The main reason for the large scale of
San Francisco's micro-oikumene is the prevalence of low-rise buildings and the super-developed
network of automotive communications. Thus, with the general tendency towards the development of
dense building and its improvement according to the needs of the post-industrial society, one can
assume that the system of micro-oikumene can exist not only in the middle-populated cities, but also
in geographically small.

Conclusions.

1. On the example of development of the San Francisco Bay Area, the concept of creation of
a poly-impulse structure within the framework of one urban development area has been considered. As
a result, a 'two-fold' perception of the San Francisco metropolis has been discovered. It has been
established that on the one hand, it consists of self-sufficient settlements, which have administrative-
territorial self-management, and on the other hand are perceived as parts of a single settled space. In
this connection, the concept of urban micro-oikumene was formed, in which the center is more likely
to possess a memorial-toponymic rather than a practical value, and the concept of the actual "center" is
blurred or even absent.

2. Six self-contained centers of the San Francisco urban-planning micro-oikumene were
identified, the emergence of which was of an impulse nature specific to each of them: a) the core of
San Francisco, which arose as a result of the so-called Californian "gold fever" of 1848, when the
harbour on the peninsula between the Pacific Ocean and the estuary became the center of exchange,
trade and transport transactions. In the context of the San Francisco, the above-mentioned micro-
oikumene can be interpreted as the main visual-semantic identifier; b) San Mateo - which arose as a
result of the process of suburbization of the nucleus within the city-planning strategy of the "City of
Broad Horizons". The unique identifier of the settlement is the extensive lendomorphic area of private
development of high comfort; ¢) Palo Alto - which arose as a result of the Stanford University's first
ever technology parks. In the context of the micro-oikumene can be interpreted as a cluster of
scientific and technological resources of global significance and the location of a large university
campus; d) San José - has evolved as a result of implementation of the administrative strategy of
A.Haman, in the area with favorable climatic conditions. In the context of the San Francisco Bay Area,
it is interpreted as the aero-polis and thus the center of global exchange; e) Auckland - evolved as a
result of emigration of the inhabitants of San Francisco after the earthquake of 1906. Its city model is
based on the principles of sustainable diversity (the liberal-globalization concept of the turn of XX-
XXI centuries); e) Berkeley - emerged as a settlement around the University Quarter and as a result of
the influx of refugees after the earthquake of 1906. In the context of the micro-oikumene can be
identified as the science-city of global significance.

3. A number of factors has been identified that indicate the 'blurring’ of modernist
administrative concepts that arose in the administrative structure of The San Francisco Bay Area
under the influence of post-industrial factors and the phenomenon of urban micro-oikumene, in
particular: a) autonomy of the suburbs, b) experiments with various types of self-government,
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c) experiments with resource initiatives, d) development of various methods of attraction of
population, e) development of economic models of the sustenance of the population.

11.

12.

13.

14.

15.
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Beryn. IlpoGnemu MpOEKTYBaHHS IUTSYMX JOIIKUIBHUX 3aKiajiB B YKpaiHi MOB'sI3aHi 3
noTpeOoI0 B MAaCOBOMY OXOIUICHHI JiTel MOCIyraMH JOIIKIIBHOI OCBITH. Ypsa YKpaiHH 1, 30KpeMa,
MiHICTepCTBO OCBITH, TOCTABWJIM NMHATAaHHS PO3BHUTKY 1 MiJABHINEHHS PiBHSA SKOCTI OCBITH B HaIIi
JepKaBl 10 HaWaKTyaJbHINIMX 3aBIaHb. 3arajibHa OCBIYEHICTh 1 iH(pOpMaTH3amis YKpPaiHCHKOTO
CYCITIIbCTBA, 3POCTAaHHS OCBITHBOTO TOTEHINIANy HACENEHHS, Opi€HTAIis Ha 30UTbmeHHS o0cATy
3HaHb, MMOYMHAKOYM 3 PAHHBOTO JUTSIYOTO BIKY — BCi IIi Ta IHII TOJIOKEHHS 1 HANpsSIMU PO3BUTKY
BITYM3HSIHOI OCBITH MOBUHHI BiJIOOPa3UTHCh y JOCHIPKCHHSX HAyKOBIIB YKpaiHU, B TOMY YHCIi B
apXiTeKTypHO MIiCTOOYIIBHOMY  aCIIEKTi. BeByMOBHO 0 PUHKOBI BiJIHOCHHH, cyTTeBi 3MiHU
CoLiaNbHUX YMOB, YCKJIa/HCHH EKOHOMIYHHUX 1 BI/Ip06HI/I‘{I/IX NpoleciB, BUMAraioTh Biji JIOAUHU
HOBUX 3HaHb 1 HABUYOK IOJI0 BUPIIIEHHS TEXHIYHHX 1 lHTeJIeKTyaJ]I)HI/IX 3aBIaHb Y MOBCSKICHHOMY
KHUTTi, 00yMOBITIOIOUM HEOOXITHICTh iX Oe3MepepBHOIO PO3BUTKY 1 CAMOBIOCKOHAICHHS TIOYNHAIOUH 3
MIOYaTKOBOTO €TaITy XUTTEBOTO LIISXY.

PesyabTatn pocaimkenHsi. TeopeTwduHi MOCTIDKEHHS CTAaHOBIECHHS MEpPEXi IUTIIHX
OCBITHIX 3aKJadiB, IK 00'€KTa apXiTEKTypHO-MICTOOYAIBHOTO MPOCKTYBAaHHS PO3KPHUTI B YHCEITHEHUX
myOmikarisx. [IpoaHanizoBaHi BITYM3HSHI Ta 3aKOPAOHHI JHWCEPTAIliiHI pOOOTH, B SIKHX YacCTKOBO
PO3TIAIANKCH eTan (OPMYBaHHS 00'€KTIB OCBITHBROI TalTy3i, pOJh HABYATHHUX 3aKIATIB Y PO3BUTKY
BITYM3HSAHOI  apXiTEKTypHO-MICTOOYMIBHOI ~ MisTbHOCTI. 3a3HaueHi JOCTIKEHHS TOPKAOTHCS
BU3HAYCHHS 0COOIMBOCTEH (hOpMyBaHHS MEpEeXi BUIMX HaBUAIBHUX 3aknaiiB [1-3], apxiTekrypHo-
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TUTIOJIOTIYHOTO PO3BUTKY 3arajbHOOCBITHIX 3aKJIalliB Ta apXiTEeKTYPHO-MICTOOYIIBHUX 0COOIMBOCTEH
HPOSKTYBaHHS ILKLI, JINeiB, TIMHA31i Ta MpodeciiiHO-TeXHIYHNX HaBYaJdbHUX 3aKiamiB [4—15]. [ns
BUSIBIICHHSI TEHICHLIH PO3BUTKY apXiTEKTypH OO0 €KTIB NOLIKiIBHOI CHUCTEMH OCBITH, BH3HAUYCHHS
NEPCIEKTUBHUX HAMPSMKIB PO3BUTKY MEpeki HaBUAILHO-BUXOBHHX 3aKJIaJiB B POOOTI JOIATKOBO
NpOaHaNi30BaHi TEOPETUYHI poOOTH, MPUCBSYCHI PO3BUTKY OCBIiTH [16, 17].

Ha mosiBy i pO3BHTOK IWTSYMX JOWIKITBHHUX 3aKjialiB B YKpaiHi BIUIMHYJA COI[ialbHO-
MOJIITHYHA AaKTHBHICTh CYCIIJIBCTBA TICHSA APYyroi CBITOBOi BiifHW, sIKa BHMAaraja ITiJBHIICHHS
TPOMAJICEKOTO OOCITYyTOBYBAaHHSI IIPH 3a0yM0BI MiCBHKHX moceieHb. 60-Ti poku XX CTOJITTS, IMOB'sI3aH1
3 JIEMOKpaTH3alIli€l0 TPOMAJChKHX BiJHOCHH, TOITYKOM IPOTPECHUBHUX (POpM MichKoi 3a0ymoBH,
PO3BUTKOM MAacOBOTO THIIOBOTO OYIIIBHHIITBA, IOCTABIJIM TEpell apXiTEKTypHO-MiCTOOYIIBHUMU
(axiBLUsAMH 3aBIaHHA 3a0€3MEUEeHHS KUTIOBUX PaliOHIB 00’€KTaMH couianbHOi cepu, B TOMY YHCH
JUTSYMMU JOIIKIJIBHAMY 3aKiagaMu. B 1ieil yac orpumMana po3BuTok 3amnpornonosana I'. O. I'pagoBum
KOHLIEMNIisI CTYIEHEBOi CHUCTEMH OOCIIyroBYBaHHS, BIANOBIAHO OO0 $KOi BCe TI'POMAaICHKe
00CITyrOByBaHHSI PO3MOAUIAJIOCH Ha CTymHeHi (piBHI) 3aJeXHO BiA YacCTOTH KOPHUCTYBaHHS
(noBcsikneHHe, mnepiofuuHe Ta emizoamuHe) [18]. MakcumallbHO HAOJIMKEHMM JIO0 CIIOXKMBaya i
NEPBUHHAM EJIEMEHTOM O0OCIyroByBaHHs Oylo BH3HAa4€HO JKUTIOBY Tpymy, B CKJIami sKOi
nependavyanoch PO3MIIEHHS JUTAYMX JOIIKUIBHUX 3aKIajiB 3 MOBCAKICHHUM OOCITYrOBYBaHHSIM.
HocnimkeHHs pO3BUTKY apXiTEKTypy HaBUAIBbHO-OCBITHIX 3aKNIafiB y paAsSHCBKUI Mepio] MpoBeneHO
B PAIi apXiTeKTypHO-THIIOIOTIYHNX HayKOBHX pooit [3—8, 19-20].

KoBanncrka I'. JI. B unicelbHUX HAyKOBHIX AOCIIHKCHHIX BHBYaia IMATAHHS MiCTOOYIIBHOTO
PO3BUTKY Mepexi ocBiTHiX 3aknamiB [21-39]. 3okpema aBTOpKOIO Ha MiCTOOyNiBHOMY piBHI
NpOeKTyBaHHS Oyla HaJaHa MPOMO3MUIIs IIOAO BIPOBAIKEHHS y MPOEKTHY AiSUIBHICTH BOYZOBaHO-
npuOyI0BaHUX AUTSYMX CAMAiB, SIK OHOTO 3 BapiaHTIB BUPILIEHHS MPOOJIEMHU PO3MIILEHHS JOIIKITBHUX
3aKJIaJiB B MICBKUX paiioHax 3 yHIUIbHEHO 3a0ymoBoro. B mocmimkennsx Kopanwcwkoi I JI. Hagani
pexoMeHpamii MO0 BHECEHHS 3MiH B (YHKLUIOHAIBbHY oOprasizamito TepuTopii BOymoBaHO-
MpUOYIOBaHUX OCBITHIX IUTSIMX 3aKJIaiB, BU3HAUCHA TIIOMIA AUISHKH 3 pO3paxyHKy Ha OJHY JUTHHY.

Tumnonmoridai 0COOIMBOCTI TMPOEKTYBAHHS AWTSIYMX JOIMKUIBHUX 3aKjiIaliB OCBITH 3TiTHO
CTYIIEHEBOI CHCTEMH OOCIyroByBaHHS OyJM TEOPETHYHO OOTPYHTOBaHI B JOKTOPCBKHX Ta
KaHaunartcekux mguceptamisx 3meyna C. I'., Uexosoi JI. H., Kamypinoi A. O., IOpunmma O. M.,
Abnepesak J., Jlamexosoi H. B., Ky3nerosoi A. A., banaukosoi JI. I1., Basinosoi I. M. Ta iH.

VY mucepraniitnux poborax 3meyna C. I. [40] ta Uexoroi JI. H. [41] Benuka yBara npuiieHa
po3miienHto Oynisesb )13 B MicTax i B CUTBCHKIN MICIIEBOCTI; TuaM obciyroByBanHs J{/13, ski B
3HAYHIM Mipi BIUIMBAIOTh Ha (PYyHKIIOHAJIBHO-TIAHYBAJBHUN CKIIAJA JWUTSYUX IOIIKITBHUX 3aKIafiB.
ABTOpaMH 3alpONOHOBAHI TPOIO3MIIii, MOB'A3aHI 3 TMEPEXOAOM JO B3aEMO3AIEKHOI CUCTEMH
JIOLIKITPHUX 3aKJIaiB 3 LEHTPATi30BaHUM aJIMiHICTPAaTUBHO-TOCHOAAPCHKUM OOCIYTOBYBaHHSIM.
Taxwif migxin B 3Ha4HIA Mipi J03Boisie BHpimryBaru mpoOmemu HaOmmxenHs [1J[3 no xwutna,
BUKOPHCTOBYBAaTH BapiaHTH BOyZIOBaHUX Ta mpuoOymoBanux J{/13.

Kanmypina A.O. gociinnna muTaHHS apXiTEeKTYPHO-XYAOXKHIX OCOOIMBOCTEH (hOpMyBaHHS
CTPYKTYPHOI i CepeOBUIIHOI OpraHizallii apXiTeKTYpHOTO CEepeJIOBHUINA IS JOMIKLIIEHOI OCBITH Ha
NpUKIaal TUTAYUX 3aKIaiB 3arajbHO-PO3BHBAIOYOr0, KOMOIHOBAHOTO i KOMIICHCYIOUOro BUiB [42].
ABTOpPKOIO c(hOpMOBaHUI MEepUENTHBHUN 00pa3 rpoMaaCbKoro OyIUHKY AJIsl AUTHHHM; 3alIpONOHOBaH1
OCHOBHI THIH apXITEKTypHO-XYIOKHBOIO 00pa3zy IUTAYOrO Calka; BUAUICHUH PpsJ TEOPETUYHUX
NPUHIMIIB [T POPMYBaHHS apXiTEKTYPHO-XYA0KHBOTO BHIIISAY OyauHKY 1/13; po3misHyTO HIISXU
peasnizailii TPUHIMITB 3a JIOMOMOroK O(QOpMIICHHS HEOOXITHMMH 3aco0aMH BUPA3HOCTI OCHOBHHX
€JIEMEHTIB AUTSYOTO CaJKa; BUSBICHO MOMEHTH HEBIAMOBIIHOCTI apXiTeKTypH icHytounx /13 obpazy
A3, mobpomiifHOTO ISl TUTSHIOTO CIPUUHSTTS, CTBOPEHO P peKOMEHIAIIH 0(DOPMIICHHS TUTSIIOTO
cajKa 3 MOTJISAY TepepaxoBaHuX BUIIE (PaKTOPIB.

Opunmma O. M. pocmimnna mHTaHHS TPOEKTYBaHHS MeEpeki MaJOKOMIUIEKTHHX TPyII
JOIIKUTBHUX TUTSYHUX 3aknaniB [43]. ABTOpKOIO HamaHi pekoMeHpaamil momxo mpoektyBauHsa /I3 B
[EHTPAIbHUX MICHKHX paiioHaX, siKi MalOTh TEPHUTOpiaibHI 0OMexeHHS. Y cBOiil poOoti KOpuunimu
O. M. ob6rpyHTyBana (yHKI[IOHAJIBbHY HEIOIIBHICTh OyAyBaTH AMTAYI CAIKH BEJIUKOI MICTKOCTI IS
VIIUTBHEHUX ICHTPaJbHUX MICBKMX paloHI Ta 3ampoIloOHyBajla TPOEKTYBaHHS KOMIIAKTHHX
ABTOHOMHHUX JTUTAYMX OCEPENKIB OCBITH (YaCTKOBO MPHOYIOBaHKX 0 KHUTIOBUX OyIWHKIB 200 1HIINX
TPOMAJICEKUX CIIOPYN), sIKi 00CIYTOBYIOThCSI LIEHTPAITI30BAHUMHE (Hi3KyIBTYPHO-CIIOPTUBHUMH 3aJlaMH,
KIYOHUMH MTPUMIIIEHHSIMH, 3aKJIaJIaMU TPOMaJICBKOTO XapayBaHHS, MPaIbHUMHU, IPATbHI TOIIIO.

Hocnimxenns HOpunmmua O.M. mokasanu, Mo s CTBOPEHHS JOUIKIIBHOTO 3aKJIaay
HaJMaJIoi MiCTKOCTI MOXKe OyTH BHKOPHCTaHA (YHKITIOHAJbHA CXeMa TUTSIO0TO OCEPENKY TPaauIliitHOT
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JIOIIKITBHOT ycTaHoBH. Jlo HOro CKiaxy MOBWHHI BXOAWTH HACTYITHI MPUMINIEHHS: TPYIIOBa KiMHaTa,
CHaJbHA, BOMpANbHSA, KyXHA-OydeTHa, mpuiiMambHa. B OKpeMHX BHITamKax AOLIIBHO 00’ €IHATH
TPyNOBY Ta CIAbHIO B OJHE MPHUMIMIEHHS (32 PaxyHOK BHUKOPHUCTAaHHS BMOHTOBAaHUX B Imadwu
CKJIQJIHUX JII’KOK), III0 B CBOIO YEpry JIa€ MOXIJIMBICTh 3MEHIIUTH IUIONTY NpuMimieHHs. CaJoK Takoro
TUIY MOXe OyTH BOYIOBaHUM Y TEpIIMiA MOBEPX OyIUHKY ab0 mMpuOyJIOBaHUM i MaTh OKPEMUH BXif,
a0o0 x okpemo po3ramoBaHuM. Li cagky Takok KIacH}iKyIOTbCS 1O TUITY JKUTIA (COLiaNbHE XKHUTIIO,
JKUTIIO EKOHOM-KJIACy, JKMTIO Oi3HEeC-KJIacy) 1 BIJNOBIMHO BIAPI3HAIOTHCS HAOOPOM MPHUMIILCHB.
JomkinpHl 3aKiagy  HaaAMaloi MICTKOCTI HE TmepeadadaroTh MPUMIMIEHL aAMIHICTPaTHBHO-
rOCIOJAPChKOTO MPHU3HAYEHHS, NTOBHHHI HATIUyBaTH OKPEMY IMPOTYISTHKOBY TEpUTOpii0, 0OJIagHaHy
TIHPOBHM HaBiCOM, ITICOYHHUIIEIO Ta TipKOIO JUIs cirycKy. [1momna Tepuropii 1uTs401 ycTaHOBH MOBUHHA
CKJIaaTH HEe MeHIIe K 6 M° Ha ONHYy NMUTHUHY. ABTOpKa BBaXKae, M0 JUTAYI JOIIKUIBHI 3aKiIamn
HaJaMaoi MICTKOCTi, pO3TallOoBaHi B IICHTPANbHIA YaCTHHI MICBKHX ITOCEICHBb, A¢ HEMOXKIHBO
OpraHi3yBaTH MaWIaHIMK IS IPOTYJISTHKY, IOBUHHI ITepeadadaTi BUI3M AiTeH 3a Mexi MicTa. Bkazana
yMOBa Tiependadae opraHizamio MicIlsd IapKyBaHHS I MiKpoaBToOycy. Po3paxyHok Mepexi 3akIamiB
HA/IMAaJIOi MICTKOCTI MTPOBOUTHCS 3TIAHO ICHYIOUMX HOPM Ta CTATUCTUYHUX JaHUX, 3 PEKOMEHIAII€I0
aBTOpPA JOCIIPKEHHS MPOEKTYBATH i3 po3paxyHKy 2-3 3aknaau Ha 1000 MeurkaHIiB.

Epucr T. K. B mucepranii "[lpuHiunu ¢GopMyBaHHS apXiTEKTYPHOTO CEPEOBHUIIA IUTIYUX
OCBITHBO-BHUXOBHHX 3aKJafiB" po3poOuia TeOpETUUHI NPUHLIMIN, METOIUYHI pPeKOMEeHIaii 1 TpuioMu
(hopMyBaHHS apXITEKTypHOI'O CEPEIOBHINA JWTAYUX OCBITHHRO-BUXOBHUX 3aKJAJIB 3 YpaxyBaHHIM
0araTorpaHHOCTi TIcMXocoMaTHYHUX ocoOnmuBocteil qutuan [10]. Ha mymky aBTopku, Ha GopmyBaHHS
apXiTeKTypHOTO CEpelloBHINAa TUTAYMX 3aKIaiB BIUIMBAIOTH: CIM 30BHIIIHIX (aKTOpiB (CyCHUTBHO-
TOJIITHYHUH;  COIIaTbHO-€KOHOMIUHUH;  (paKTOp KOHCTPYKTHBHHUX  MOXKIIUBOCTEH; IPHUPOITHO-
KIIIMaTHYHUHR; JaHImagTHO-MICTOOYAIBHHM; KyJIbTYpPHO-ICTOPHYHHUH; €KOJOTIYHUI) Ta CIM BHYTPIIITHIX
(haktopiB  (0Opa3HO-TICHXOJNOTIUHNH; (YHKITIOHATHLHO-OPTaHI3aliiHUN; MacIITabHO-TIPOCTOPOBHIA;
caHiTapHO-(DI310JIOTIUHNH; CEHCOPHHM, €CTeTUYHHH; eKojoriuHni). OCHOBHUM  NPHHIUIIOM
(hopMyBaHHS apXITEKTYPHOTO CEPEAOBHINA AWUTAYOTO 3aKIaly BH3HAHO CTBOPEHHS MOro IUTICHOT
apxiTeKTypHOI KOHIIETIIii Ha BCiX PIBHSAX opraHi3amii (BiJ 30BHIIIHBOTO MPOCTOPY 4epe3 "000NOHKY"
OyxiBmi 0 11 BHYTpIilIHHOrO "HAallOBHEHHS'") Ta Ha OCHOBI YOTHUPHOX TOJIOBHHMX acIEKTiB: 0Opa3HOTO,
MPOCTOPOBO-IIJIAHYBAJILHOTO, CEHCOPHOTO, €KOJIOTiYHOro. [Ipu 11bOMY, KOXKEH 13 IUX aCMEKTIB MOXE
BBKaTHCh TOJIOBHUM, a 1HIII — MIATIOPSIIKOBAHUMHU, aJie KOJICH 3 HUX HE MOXKE OYTH BHITyYCHUM.

BucnoBku. ChopmoBana B M. Ojeca Mepexa IUTSIUX JOMIKUTGHUX 3aKIaliB, SIK 1 B IHIIAX
BEJIMKHUX MicTaX YKpaiHW, HE BIIOBIAa€ CydaCHUM BUMOTaM JeMOTrpadiqHOro, COIiaTbHO-€KOHOMITHOTO
Ta TMEAAaroriyHOrO XapakTepy. PeTpocmekThBHUWI aHaii3 BapiaHTiB opradizamii Mepexi J/I3 Ha piBHI
JKUTIIOBOTO KBapTajy JIO3BOJsIE POOWTH BHCHOBOK IIPO Te, IO iCHYIOYI NMpUHOMH i TOOyIOBH He
JIO3BOJISIIOTH BPAaxOBYBaTH MOMIIMBY THUHAMIKY POCTY a00 CKOpPOYEHHs HACEIEHHS, 3POCTaHHS TEMITiB
OymiBHUIITBA 0araTONMOBEPXOBHX JKUTIOBHX KOMIUICKCIB, 3MEHIICHHS BUJIBHOTO MiCBKOTO IIPOCTOPY,
30UIBIIEHHST IMUILHOCTI Ta 0araTomoBepXOBOCTI 3a0yZ0BH. BapTo OKpeMO BHIUTUTH TEHJCHIIIO
PEKOHCTPYIOBAaHHsI Ta IIJIBUIICHHS TOBEPXOBOCTI B ICTOPUYHOMY IIEHTPI KPYNHHUX MICT YKpaiHM.
[IpoGnema parioHaNFHOTO BHKOPHCTAHHS CENBOMIIHOI TEpUTOpil BENMKHX MICT, a TaKOXK TEHICHIIis
CY4acHOI MiCTOOYXiBHOT TIOJIITUKH A0 30UIBIICHHS IIJIBHOCTI Ta 0araTormoBepX0BOCTi 3a0yJOBH TUKTYIOTh
HEOOXIJTHICTh ~ IOIIYKYy CydYacHHUX npuitomiB posmimenns JJI3 3  o0'eMHO-IIIaHYBaIbHUMU
XapaKTepUCTUKAaMH, SIKi 3[JaTHI THYYKO pearyBaTd Ha HOBI BUMOI'H B Tpolleci excruryatarii. OTke Tema
JIOCJTIJDKSHHSI HACTYITHOTO Tiaparpady MoB'si3aHa 3 JA0CIIHKEHHSIM JIOCBIly IPOCKTYBaHHS Ta Oy IIBHUITBA
TUTSYUX TOMIKITHHUX 3aKJIaliB B YKpaiHi, 30KkpeMa BOYIOBAHO-TTPHOYI0BAHOTO THITY.
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Beryn. [HTeHCH]IKAIS IHTENEKTyaIbHOI Ta YIPaBIiHCHKOI JiSUTBHOCTI, aKTUBHUN PO3BUTOK
MacOBHX KOMYHIKaIliii € YMHHUKOM, 1[0 BU3HAYA€E 3MIHH y BHOOpPI PIOPUTETHUX HAMPSAMIB JO3BIIIIA.

3HaXOASYHUCh Ha TO3UIISX CKOJIOTIYHOTO IMIXO0My 0 MPOEKTYBAaHHS MICHKOTO CEpeIOBUIINA,
3Ia€THCSI JIONUTFHUM OIIIHUTH KPHUTEpii SKOCTI MIiCBKOTO CEpelOBHINA SK JIAHKA OJHIE] CHCTEMH.
Exonoriuna iHTepnperanis MicbKOro JangmadTy Mae po3rIAaTUCh K €KOCUCTEMa, 110 3HAXOAUTHCA
B TIOCTIHHOMY BiJJHOBJICHHI IMKJIB, /¢ KOXKEH 3 E€JEeMEHTIB 3aJeKUTh Bif IHIMNX, i HOro 3MiHH
MIPHU3BOJIATH 10 TpaHc(opMalliid y CyCiIHIX 3 HUM KOMITOHEHTaX.

JlangmadTHO-pekpeaniiiHe cepeJoBUIlEe BKIOYaE B ceOe MPUPOJHI Ta IITYYHO CTBOpPEHI
MIiCbKI 1 3amicbKi O3eJleHeHI Ta BOJHI MPOCTOPM B 3arajbHy apXiTeKTypHO-IUIaHyBaJbHY Ta
KOMIIO3UILIHHY 1€papXiuHy CTPYKTypy. 3eJieHI HacaJyKCHHS MaroTh BENHMKE 3HAYCHHS SIK IS
MOBHOLIHHOTO (YHKI[IOHYBaHHSI MicTa B LIJIOMY, TaK 1 OKpEeMOi JIIOJMHU 30Kpema. B naniii craTri
PO3TIIANAI0TECS 3aC00M yIOCKOHAICHHST PI3HHUX 33 PO3MIpOM 00’€KTIB peKpealliiHOro Mpu3HAYCHHS B
MICTI 32 paXyHOK BIIPOBAKCHHS BEJIOCUTIEIHOI iHQPACTPYKTYpH.
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OcHoBuuii 3mict. [Ipu dopmyBanHI Mepexi NaHAMAPTHHX Ta pPEKpeariiHuX TepuTopii
HACeIIEHUX IMyHKTIB CIi/I BUALIATH: TEPUTOPII 3arallbHOTO KOPUCTYBaHHS (AUISHKU CaJl0BO-TIAPKOBOTO
OyImiBHUIITBA — TAapKHW, CaaHd, CKBEpPH, OYyJIbBapH; JIICOMAPKH; YaCTKOBO OO0’ €KTH TPUPOIHO-
3armoBigHOTO (hOHTY); TePUTOPii 0OMEKEHOTO KOPUCTYBaHHS (IIJITHKU JKUTIOBOI 3a0yZ0BU, 00’ €KTIB
IrPOMaJCbKOTO OOCIIyrOBYBaHHS, KYJbTYpHOI CHAALIMHU, BUPOOHHIITBA); TEPUTOPIi CIELiaJbHOTO
NpU3HAUYeHHs (OXOPOHIOBAHI MPHUPOJHI TEPUTOPii, O3€ICHEHHS CaHITAPHO-3aXHUCHUX Ta OXOPOHHHX
30H B3JI0BX MIIIOXiIHO-TPAHCIIOPTHUX MEPEkK, KOPHIOPIB, CUIBCHKOTOCTIOAAPCHKUX Ta I1HIIMX
tepuropiit) (Puc. 1).

[MutanasiMu opraHizamii JaHAMAPTHO-PEKPEAIfHOTO CEepeOBHIa MICT 3aiMalMCh Taki
Bueni, sk Suleiin, B.A.Hedenos, H. i. KpmwkaniBcbka. Tumosoriuai  XapaKTepUCTHKH
naHama@THUX eneMeHTiB Micta po3pobiseni I. JI. PonmiukiHuMm, TypuCTHYHI OO’€KTH MICBKHX 1
M03aMiChKUX PEKpeaIliiHuX TepUTOpil BUCBITIEHI y HaykoBHX Tpamsx T. @. [TaHuenko.

IIpocyBaHHS Ta PO3BUTOK BEIOIHPPACTPYKTYpH B MiCTaxX BimoOpakeHO B MiAPYIHHKAX
€BpoIIeiiceKoi IporpaMu B pamkax mpoekty €C Intelligent Energy Presto; SFMTA Bicycle Parking:
Standards, Guidelines & Recommendations; Cycling in the Netherlands. Ministerie van Verkeer en
Waterstaat. Published by: Ministry of Transport, Public Works and Water Management Directorate-
General for Passenger Transport, 2009; The city of Copenhagen's bicycle strategy 2011 — 2025; The
Kyiv City Development Strategy Until 2025 Ta in.

BigmoBigHo mo crarri 63 3akony Ykpainu «IIpo 0XOpOHY HABKOJIMIIHBOTO MPHPOHOTO
CepeIoBHIIAY, crarti 50 Ta 51 3emensHOTO KOJIeKCY Ykpainu pexpeauiﬁHHMH 30HaMU € TUISTHKY CYIIi
i BOIHOTO TPOCTOPY, MPU3HAYEHI Ul OPTaHI30BaHOTO MAcCOBOTO BiJIOYMHKY HACENCHHS 1 TypU3My.
Bignosigao no m. 3.4 JlepxaBHuX caHlTapHHx MpaBUII TIAaHYBaHHS Ta 3a6y,u0131/1 HaCeJICHUX MyHKTIB,
3aTBepKeHnX HakazoM MO3 VYkpaiam Big 19.06.1996 p. Teputopis HACENEHOTO IYHKTY 3
ypaxyBaHHSM T€PEBAKHOTO (PYHKIIOHAIFHOTO BHKOPHUCTAHHS TMOMAUISETHCS Ha CEIHOUIIHY,
BUPOOHMYY Ta JIaHAMA(PTHO-PEKpealiiiHy, 10 OXOIUIIOE MPHUMICHKI JICH, JICOMapKH, JiCO3aXHCHI
CMyTH, BOJOWMMING, 30HH BIAMOYMHKY Ta KypOPTHI 30HHU, 3eMJIi CUTBCHKOTOCIIOAAPCHKOTO
BUKOPHUCTAHHS Ta iHIII, SKI Pa30oM 3 IMapKaMH, calaMd, CKBEpaMHu, OyIbBapaMu CEIbOUTITHOT TepUTOPIl
(hOpMYIOTH CUCTEMY O3€JICHEHHS Ta 03J0POBYMX 30H.

JlarmmadtHO-pekpealtiitHi TepuTOpii y Mekax MicTa SIBIITFOTh COO0I0 MEPEKY JUILTHOK O3SJICHEHUX
Ta 1HIIMX BIJKPUTHX IIPOCTOPIB PI3HOr0 NPU3HAUYCHHS, IS SIKMX JOITYCKAIOTBCS 3aX0/IH IL0/IO:

— TEPEeOCBOEHHS Mif iHIIY (YHKLIIO: Y BUKIIOYHUX BHUMAJKaX, BUAIICHHS OKPEMUX AUISTHOK
mig 3a0yZoBYy 3a YMOB ypaxyBaHHS CYMDKHOCTI (yHKIiH (KypoOpTHi, CHOPTHBHI, KyJbTypHO-
PO3BaXKaJbHI, FOTEIbHI KOMIUICKCH;

- MIABMINEHHS  KUIBKICHUX  XapakTepUCTUK:  HAaCHUYEHICTh  TEpPUTOPIH 00’ ekTammu
00CITyroByBaHHSI BIIMIOBIIHOTO THITY;

— TIJBUIICHHS SKICHUX XapaKTePUCTHUK.

PexoncTpykiis mangmadTHO-TAPKOBUX TEPUTOPii 3 MiABHINEHHSAM piBHA iX OIaroycrporo,
aTPaKTUBHUX SAKOCTEH; pO3BUTOK iIHXKEHEPHO-TPaHCIIOPTHOI iH(ppacTpykTypH [1].

MICBKI PEKPEAIITHHI TEPHTOPIT MICBKI O3EJTEHEHI TEPHTOPIT
3AT'AJIBHOI'O KOPUCTYBAHHA CIIENNIAJIBHOI' O IIPU3HAYEHHA

< I IO - >

e 83008 NiWOXiOHO-MpaHCcNoOpPMHUX

e 6acamoqpyHkuyioHanbHi ma creyianizoeaHi mMepex
napku, e caHimapHO-3axucHi 30HU
e cadu, © OXOPOHHI 30HU
* cKeepu,
e 6ynbeapu, ..
o MichKi niconapku, IHO3AMICHKI O3EJIEHEHI TEPHTOPII
e 03esleHeHi QinsiHKU HabepexXHuUX ma nisixis, CHELIA/IBHOIO ITPH3HAYEHHA
e 6omaHi4Hi cadu ma 300Js102i4yHi napku,
e MapKu-nam'smku cadoeo-napKo8ozo O 0
mucmeuymea

e sliconapku
e emHozpadpidHi napku
¢ memamuyHi cadoeo-napKoei KomMriekcu

e ma iHwi NPUPOOdHi ma wmy4HoO cmeopeHi
naHlwaghmHi 06’°ekmu

Puc. 1. Knacugixayis micokux i no3amicoKux 1anouagdmuo-pexpeayiiinux mepumopiil.
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OnuH 3 mpuKiangiB nepeobiamTyBaHHs MicTa KueBa mif eBpornelchkuit (bopMaT — crnpobu
PO3BUHYTH BEJIOCHIIETHY 1H(1)paCprKTypy Kuepa. e 2008 poKy 'y KuiBcrkiit Mepu 3asIBJISUIH,
AQHOHCYIOUH KOHCprKLqu MepIINX ,Z[OpO)KHlX CMYT Ut Bejocunenis: «Bexocuneani qopixkku OyayTh
noOyJoBaHi HE TiNBbKHM Y3IOBXK JIiHII KMiBCBKOTO MIBHAKICHOTO TpamBas. Bonu OyayTb moOyzmoBaHi
Y3A0BXK OLTBLIOCTI IOpIr y CHaJbHUX paloHaX, a TaKoXX MapKiB 1 30H BINNOYHMHKY, SIK y BCIX
HOPMaJIbHUX €BPOMEHCHKHUX KpaiHax» [2].

st excriepTHOT OLIHKY 00’ €KTa TOCTiIKEeHHS PO3pO0ICHO «AHKETY ONMUTYBaHHS MEIIKAHIIIB
M. KueBa», sSKi KOPUCTYIOTBCS BEJIOCHIICTHUM TpPAHCIIOPTOM, ab0 XOTiaM O IOJEHHO HHUM
KOPHUCTYBaTUCh MO Mipi JikBimamii cyTreBux mnsi HuX mnepenoH (puc.l). bymo ommrano 162
pecnionaeHTr: 62% — 1e moau BikoM 110 25 pokiB, 22% — 25 — 40 pokis, 16% — crapiie 40 pokis. 62%
— JKIHKH, IO [aj0 ONTUMAIBHUN BapiaHT BIAMOBIAEH y 3B’S3Ky 3 MPIOPUTETOM OE3MEYHOTO
nepecyBaHHS Ha Benocwrieni. 54% He MarTh BJIACHOTO Benocwriedy, ane 82% 3 ycix OmmTaHux
OaxaloTh MaTH BJIAcHWW Beyocuried, i 9% unwWime TOTOBI KOPUCTYBAaTHUCh MYHIIMMAIBHAM abo
MIPOKATHUM BeEJIOCHTIEAOM. Pesynpratn BUKOPHCTAHO LA 06rpyHTyBaHHﬂ HEoOXiTHOCTI (hOpMYBaHHS
MOBHO{ Benom(bpaCprKTypn HaNpsIMKH  TSDKIHHS, MapIIpyTH LIBOBUX TOi3/10K, HOTpedH B
JOJATKOBUX MPUMILICHHSAX U151 00CTyrOBYBaHHS BEJIOCHUIIE A 1 BEIOCUTICTUCTA.

Tak, HanpuKnaa BU3HAYECHO, M0 94% ONMMTAaHMX 3aBakae BUKOPUCTOBYBAaTH Besocuiien B Kuesi
BIICYTHICTh SIKICHOI BElIOMEpeXi Ta BHUCOKHMH CTYyMiHb HeOe3mneku; 76% pecHOHICHTIB 3a3HAYMIN Y
MIepEToOHax BiJICYTHICTh CIOpPYJ Ta OOJaHAHHs Jyisi 30epiraHHs Bejocurnenis; 92% BBaxarOTh, IO
HEOoOXiTHO pO3BHBATH BEJOIHQPACTPYKTYpy B peKpealiifHuX 30HaX MicTa Ta Ha M03aMiCbKi TepUTOPIi; 3
JIOJIATKOBUX TPHUMIIICHb MPU CriopyAax st BenocunediB 70% pecroHIICHTIB BBaXKAIOTh 32 HEOOXiIHE
BJIAIITYBAaHHS CaHITapHUX BY3MiB, 86% — MalicTepeHb 1iisi 00CIyroByBaHHs Benocunena. 52% BBaXKaOTh
3a IOTpiOHe MOETHYBATH CIIOPYAH LT BenocumeaiB 3 meamynkTom. Hadu 1 mymroBi cramm y notpe6i 26%
pecrioneHTiB. 1li mpuMIITIeHHsT TOMUTHHI SK JOAATKOBI (DYHKIN{ CHOpYZ U BEIIOCUIIEAIB TIPH MICIISX
NPUKIIaICHHS Mpalli Ta HaBYaHHS a00 HA TYPUCTHYHUX MapIIpyTax.

JIs 3aHATH CIIOPTOM MICIIEBI MEIIKaHITT BHOMPAIOTh Oyab-sAKi HEBEWKI TapKOBI MAaCHBH,
CKBEpH X04Ya Kpaille, 3BUUaiiHo, OLIBII 3HAYHI 10 TepuTopii. Lle 00yMoBIIeHO, B ITepIry Yepry, THM, IO
MApKOBHH JaHMIIAa(T, MO0 3HAXOMUTHCS B MICHKiM 3a0ymIOBI, MMOCTIHHO IMiITA€THCSA arpecHBHIN mii Ha
HBOTO TPAHCHOPTHHUX MaricTpajiei, HalIOBHEHUX BUXJIOIHMMH ra3aMu, IIyMoM i muioM. | uum Oinbiue
1O TUTONI MApKOBHH MAacHB, THM €(EKTHBHILIE BiH 3JaTHUI OYMILATH 1 O3OPOBIIOBATH HABKOJIHIIHE
noBiTps. s 3aHATH CIOPTOM 1€ HAHOLIBII BayKIMBHKA MOKa3HUK. Jpyruil Mo BaXKITMBOCTI MPUHIIMI
NPOEKTYBAHHS Ca0BO-I1apPKOBOTO JaHAmAPTy — CBOOO/Ia OpieHTAallii B IPOCTOPI.

3rilHO JaHUX aHalli3y CBITOBOTO JOCBiNy, J0 HaWOUIBII BIJBIAYyBaHHX CIIEIiaTi30BAaHUX
NapKiB BiJHOCATHCS 300TapKH, MApKHU-BUCTABKH, PO3BaKAIbHI 1 cIOpTHBHI mapku. [iapomapku i
JIYTOTIaPKU OpPraHi30BYIOTh B 30HAaX PiK, 03ep 1 BOJONM JJii MacoOBOrO BIAMOYMHKY. Benuki roiomii
TaKMX NapKiB BUMAaraloTh BHKOPHUCTAHHS JIOJATKOBUX BHIIB HEMOTOPH30BAHOI'O TPAHCIOPTY MJIS
oy excro3uiii. Tak, HanmpuKkiaa y KopomiBcbkoMy mapky kBiTiB Kekenrod (mim. Keukenhof) y
Hinepnannax po3ramoBanoMy Ha 32 rekTapax 3eMIIi JUTsl TYPHCTIB, [0 MAlOTh OOMEXXEHHS y Jaci i
OISy BEJIMYE3HUX KBITKOBHX TJISIBUH MPAIIOE MPOKAT BEIOCHUIICIB.

3rigHo 3 ICHYI0UOI0 B YKpaiHi HOMEHKJIATYpOIO CTPYKTYPHHX €JIEMEHTIB Mepeski MPHUPOTHO-
naHama@THUX, PEKpealiiHUX Ta IHIIMX O3€JCHEHHX TEPUTOPIH B MeEXaxX HACENCHHMX IIyHKTIB B
3aJIeKHOCTI BiJl CBOIO NPHU3HAYEHHS W MicLis pO3TallyBaHHS PO3AUIIIOTH HAa TEPUTOPIl 3arajbHOTo,
00MEXEHOTO Ta CHEeIialbHOTO KOPUCTYBaHHS [6].

Jo nanamadTHUX TEPUTOPIK 3arajJbHOTO KOPHCTYBAaHHS HACEIEHUX MYHKTIB, SIKi MalOTh OyTH
3a0e3MeyeHi SKICHOIO BEJIOIH(PaCTPyKTYpolo, BiTHOCAThCSA: OaraToyHKIIOHaIbHI Ta cHeliati3oBaHi
napKu, caid, CKBEpH, OyJbBapH, MICbKi JIiCOMApKH, O3€JCHEeHI IMAHKA HaOepeKHUX Ta IUISIKIB,
0oTaHi4HI caay, 300JI0T1YHI ApKH, MapKU-11aM’TKH Cal0BO-MIAPKOBOTr0 MUCTELITBA Ta 1HII NPUPOIHI
1 IITYYHO CTBOPEHI JTaHAMA(PTHI 00’ €KTH.

3a HafABHOCTI BHM3HAYHUX TPHPOJHHUX JaHIMAPTIB, 1CTOPUKO-KYJIBTYPHHUX 3aIllOBIIHUKIB,
naMm’sITOK MPHPOJH 1 apXiTeKTypH Ha TEPUTOPii MPUPOFHO-3aMOBITHUX O0’€KTIB CIiJ CTBOPIOBATH
CBOEPITHI TYPHUCTHYHI UIISXHU, SIKI MOXKYTh BKIIOYATH €KCKYPCIHHI NMPHUPOJHO-KYIBTYpHI 00’€KTH,
TYPUCTHYHI 3aKJIaIH, IICHTPH 00CITyTOBYBaHHS, MalTaHINKH VIS BiAIOYUHKY TOIIO [3].

IIutoma Bara Teputopii QYHKITIOHATEHUX €JIEMEHTIB TYPUCTUIHOI 30HW TIOBUHHA CTAaHOBHUTH,
y % Binx 3arampHOI TUTOMI: 3a0ynoBa — 8 — 10, camoBo-IapkoBi OUISIHKN — 3 — 4; CTOSHKA — 2 — 3;
IUIAXH — 5 — 7; TypuUCTHYHI yrinas (JTicH, BOJIOWMH, TOPH) Ta apeanu KOHICHTpalii 00’ €KTIB OTIIsTy
KyJIbTypHOT criaanmuu —75 — 80 (puc. 2).
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Puc. 2. Cxema enomapupymie «Kuie camoOymuitly y cknadi mypucmuuno2o wiaxy Ha JHinpoecoKux
cxunax m. Kuesa [4]

CkBepu Ta OyibBapH, MpHU3HAYEHI 1 KOPOTKOYACHOTO BIAIIOYMHKY, HPOTYJSIHOK Ta
mimoxigHoro pyxy. byneBapu CTBOpIOIOTH Ha MaricTpaisix HaOepeKHUX, Y TPOMaJICBKUX LEHTPAX,
B3JIOBX MPOCIEKTIB MpPHU IHTEHCUBHOMY MIIIOXiTHOMY pyXOBi. B3I0BX OCHOBHOTO MilIOXiAHOTO
HaNpsIMKY JAOLIJIBHO BIIAIITOBYBaTH Oe3MeYHi BENOCUIETHI JOPIKKH, BIIMEXKOBYIOUM IX BiA
TPaHCIOPTHOTO pPyXy. Micusd NiA3€MHUX TEPEXOJiB MOXYTh CTAaTH 3PYYHUMH MICUSIMH IS
NapKyBaHHS BEJIOCUIICIIB Ta IPUMIILIEHb ISl IX 00CITyTrOBYBaHHSI.

CkBepH NMPHUKPAIIAIOTh MICHKI IO, BYJIMII Ta BITHOCHO HeBeIuKi po3mipu: Bix 0,5 mo 2 ra.
SIKII0 BOHU 3HAXOMASTHCS OUIS BUJIOBHUINHUX CHOPYJ, OQicHUX OyJiBeb, OCBITHIX 3aKJaJliB TOIIO, TO
CTAlOTh MICISAIMH ISl BJIAINITYBaHHS CHOpYyA Ta oOmagHaHHS 1 30€peKeHHS BIACHUX 1
MYHIIUITaTBHAX BEJIOCUTIS/IIB.

JuTsdi mapk y BENWKHMX 1 3HAYHAX MicTax, MpHU3HAYeHi A irop, posmar, ¢i3KyiIbTypH i
KyJIBTYpPHO-TIPOCBITHIX 3aHAThH JITEH, 10 MAIOTh po3Mipu Bix 3 mo 20 ra, mpuAaTHI IJIs BIIAITYBaHHS
BEJIOCUTIETHUX CITOPY/I, IOPIXKOK 1 IyHKTIB MPOKATY.

Michki apku (30kpema, mapKu KyJbTYPH Ta BIAMOYMHKY), MICBKi cali — HAHOLIbII MacOBHMA
THII IAPKY, B IKOMY BiANOYMHOK Y IPUPOAHOMY OTOUYCHHI MOEIHYETHCS 3 PO3BAKAJIbLHUMHU 3aX0JaMu. 3a
PO3MipOM BOHH MOXYTh OyTH: ManuMu — 25 ra, cepeanimu — 100 ra, senukumu — 500 ra i 3HAYHUME —
oinbie 500 ra 3 yacoMm JocTynHOCTI Ha TpaHcnopTi — 15 — 20 xBuwmH. [5] [apku mMaroTh Kijbka 30H:
OCHOBHa — 30Ha THUXOTO BiANIOYMHKY, 30Ha MAacOBHX 3aXOMiB, KYJbTYPHO-IPOCBITHS, (i3KYJIbTYPHO-
03]I0pOBYa, AWTSYA, TOCHOAApChKAa. B Takux Mapkax BEJOCHIIE] MOXE CTaTH B HAarofi SK ISt
PpO3BaKaIBbHOI 1 (DI3KYJIBTYpHO-03/I0POBYOT METH, TaK 1 JUis IIBUJIKOrO MEepecyBaHHS 10 OaxaHOi
q)yHKuloHam)Hm 30HH 9H OTIISITy YChOro mapKy. 'onosmmit BXiJl B APK 3a3BHYail pO3TAIIOBYIOTh 3 OOKY
HaWOIBIIOT KibKOCTI BifBimyBauiB. [lopyd nepe)l6aqamT1, TIONLY IS FPOMAJIChKOTO, 0CcO0HCTOrO
ABTOTPAHCIIOPTY 1 TWYHKTH Mpokary BenocuneniB. Cropyau Uit BEIOCHUIICAIB 3 CYIYyTHIM
00CITyTOBYBaHHSIM BEJIOCHIICIY 1 BEJIOCHIICTIUCTA TaKOK MOYKYTh BIIAIITOBYBATHCH 1 OIS IPYTOPSIHUX
BUXOJIIB 3 TapKy ab0 y HAWOLIBIN BiAMATICHUX TOYKAX BiJl OCHOBHOTO BXOJY.

3rifHO HOPMATHUBHUX MaHWX KITBKOCTI BIiIBiMyBadiB mapkiB BcTaHoBieHmx B JIBH B.2.2-
12:2018 MoKHa pO3paxyBaTH 3arajbHy KiJIbKICTh HEOOXITHUX CTOSTHOK TSl BeslocuneiB. (Tadm.1)
CTosHKHU AJIs1 BEJIOCUIIEIIB MOKHA PO3MOAUINTH HAa CHOPYAM JOBrOTPUBAJIOrO 30epiraHHs Ta CTiHKH
IUIs KOPOTKOYACHUX 3YIHMHOK Ha TEPUTOPii BCHOTO MapKy.
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Tabmumst 1. KibKicTb CTOSTHOK /IJIs1 BEJIOCHIIE/IIB B MICHKHX TTApKaX Pi3HOTO PO3MIpY.

Tun napky Po3mip, ra KinbkicTs KinbkicTh KisnbkicTh cTOSIHOK 115
ocio/ra BiABigyBauiB, Bejiocunenis (% Bix
ocodu KiIbKOCTI BiABinyBauiB), T
10% 30%
Maun 25 70 1750 175 525
CepeHii 100 100 10000 1000 3000
BEJTMKHUI 500 100-120 50000-60000 5000 15000
3HAYHUHT > 500 100-150 >50000-75000 >5000-7500 | >15000-22500

B cepemnpoMy paaiyc mimIoxigHOT TOCTYHMHOCTI 10 mepudepiiiHuX cremniaxi3oBaHuX MapKiB
BH3HAYaOTh 1,5 — 2,0 kM. [Ipn BHKOpHCTaHHI BEOCUIIEAY paaiyc 301IbIIyeThCs Big 8 kM 10 30 KM.
BukopucTaHHS BIaCHUX BEIOCHITCIIB OOIPYHTOBAHE MPH MOCTYIII BiJ )KUTJIA JO MICIhb BiAIIOYHHKY, a
TaKOX SK 3aci0 IMIBHAKOTO JOCTYIY J0 00’ €KTIB pI3HOrO NMPHU3HAYEHHS B MeXax JaHAMA(THOTO
00’exty. IIpn HaIBHOCTI pO3raly’KEHOI BEJTOCHIIETHOI iHPPACTPYKTYpH B MICTi 3B’S30K JKHTIO —
peKpealiiiHe cepeloBUIIe, 30Ha BIAMOUYNHKY — )KUTJIO MOXKE MaTl 3aMKHEHHMH LUKJI 0€3 Mepecajky Ha
IHIIWI BUJ TPAHCHOPTY.

VY npoekTi peKOHCTPYKUIl MapKy KyJbTYpH 1 Bigno4nHKY iM. M. Punbcekoro B M. Kuesi (mapk
JKHUTIOBOTO PaliOHy) 3alPOIIOHOBAHE CyyacHe OaueHHs MapKOBOTO CEPEAOBHILA, SIK YACTUHH BEIUKOTO
micta. [lapk 3aiimae Tepuropiro Ounbiie 140 ra. binblna yacTHHA MapKy Ma€ MPUPOAHIN JaHAMAPT i3
CKIaJHUM penbeoM Ta KOMIUIEKCOM o03€p. TepHuTopil0 MmapKy MOKHa BHKOPHCTOBYBATH JUIS
PI3HOMaHITHUX 3aHATH CIIOPTOM, 30KpeMa JJisl BEJIOCHIIEAHMX 3MaraHb Ha micueBocTi. Po3pobieHa
HOBa BEJIOCUTIE/IHA MepekKa MapKy, 3aporoHOBaHA CHCTEMa CIIOPY T Ta 00 JHAHHS JUIS BEIIOCHUIICIB.
IIpoexTyBaHHS 3MIHCHIOBATIOCS 3 BUKOPUCTAHHSIM METOJIOJIOTIYHUX MMiTXOIB Ta CHEIU(IKO0 AM3aiH-
IpUHOMIB (POPMYBaHHS BETOCHIIETHOI iHPpacTpykTypH (puc.3).

VY Mexax mapKy MpOEKTHa BEJOCHIIe[HA 1H(QpaACTPyKTypa CKIAJIa€Thbcs 3 BEIOCUIICTHUX
JIOPIPKOK, CTOSHOK JOBIOTPHUBAJIOIO Ta KOPOTKOYACHOTO 30€piraHHs IJId BEJIOCHIIEIIB, ITYHKTIB
npokary. B 30HI TOJOBHOTO BXOAYy — IEHTPaNbHOI IDIONI TepeadavyeHa OaraTo(yHKI[iOHAIbHA
cropy/a Juis MyHIIUTIAIBHUX BEJIOCHUIIEIB (IPOKAT) 3 30HOK OOCITyrOByBaHHS Ta PEMOHTY, Imadamu
Ui 30epiranHsi 0cOOMCTHX pedeH, TyaleTaMu, IyIIOBUMH. B 3umoBuHil mepion B cropyai MoKHa
30epiratu Beaocuneau Bcboro napky. CTOSHKHM JUIA BENOCHIIEAiB HEOOXiAHO mepeadadaTH B Pi3HUX
(yHKUIOHATIBHUX 30HAX MApKy, HA pIBHOBIAAANEH I BiICTaHI MiX c00010.

Ha nymky 3amoBHuMKIB — ['pomancekoi opranizanii «BceykpaiHCBKMII CTyAE€HTCHKHI
napjamMeHT» e(eKTUBHICTh BIPOBA/KEHHS MOJIAra€ y PEaliCTUYHOCTI Ta CKOHOMIYHOCTI HaJaHUX
NPOTO3UIIHA MOAO0 MiABUIICHHS SIKOCTI apXiTEeKTYPHOTO CEpPEeJOBHUINA MApKy KyJIbTYPHU 1 BiIIOYHMHKY
iM. M. Punbcbkoro y M. Kuesi.
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Puc. 3. Ilpoexm pexoncmpyxyii napxy kyaemypu i 6ionouunky im. M. Punbcokozo 6 m. Kuesi
(pospobka asmopa 'apbap M. B.)

Takum 9MHOM, MOXXKHA BH3HAYUTH AITOPUTM apXiTEKTYypPHO-IUIAHYBAJBHOTO MOJCIIOBAHHS
Mmapky: po3poOKa KOHIIEMIi TapKy;, IUIAHyBaJIbHOI CTPYKTypH TEpUTOpii TapKy; CICHapHE
MOJICITIOBAHHS TIPOIIECIB, SKI MOXKYTh PO3TOPTATHCS B MPOCKTOBAHOMY apXiTEKTYPHOMY CEPEIOBHIIT
MPOAOBXK A00M, B poOodi i BuXimHI 1HI, B pi3HI mopu poky. Ha ocHOBI TemMaTW4HOTO 30HYBaHH:
CKJIQJIAEThCS cXeMa (YHKIIOHATBHOTO BUKOPHCTAHHS TepI/ITOpll MapKy. OercnIOIOTLc;I MapLIpyTH i
00lyMy€TbCSl XapakTep pyXy JIIOAWHH B MPOCTOPi, HAMIYAETHCS MOCITIJOBHICTh 30POBHX KaJpiB, SIKI
MO>Ke T00aunTH JIFOIMHA, TOTPUMYIOUHCH 3aJIJaHNX TPAEKTOPil pyxy. Cxema pyXy JIOAMHH B IIPOCTOPI
MO3HAYAETHCS IUISXOM BHJIIJICHHS MIIIOXiTHUX, OIrOBUX, BEJIOCUIICIHUX, CKCKYPCIHHUX, BOJHUX Ta
TEXHOJIOT1YHUX MapmpyTiB. KoMmyHikamiliHa 30Ha — Mepeka MILIOXiTHOTO PyXy; Mepeka OiroBHx
JOPIKOK; Mepexka BEJIOCHIICAHUX JAOPIXKOK; Mepeka pyXy eKCKYpPCIHHOTro CIEKTPOTPAHCIIOPTY;
Mepexa pyxy o6cnyr013y}0qoro ABTOTPAHCIIOPTY; IMYHKTH NPOKAaTy TPaHCIOPTHHX 3aco0iB; Micus
30epiranHs 1 TEXHIYHOTO 0OCITyTOBYBaHHS TPAHCIIOPTHUX 3aCO0IB.

[Torpeba B momryky 3aco0iB yIOCKOHaJCHHS JIaHAIMAQTHO-PEKpeaiiHoOro cepeoBHIa MiCT
OUISIXOM ~ BIPOBQDKCHHSI  BEIIOCHUIENHOI  IHPPACTPYKTypu 3  TIJIKPECICHHSM  HEOOXiIHOCTI
BIAINTYBAaHHS CIOPYJA MUl BEJIOCHIICAIB BH3HAYA€ThCS HOBHMH  COLIAIbHO-CKOHOMIYHHUMH,
€KOJIOTIYHUMH, MICTOOYIIBHUMA YMOBaMH B OOCTaBMHAX HarajJbHOI HEOOXITHOCTI BHPIIICHHS
TPAHCIIOPTHHUX, (HYHKI[IOHAIBHO-TUIAHYBAJIBHUX 1 apXiTEKTyPHO-IU3alHEPChKUX 3a7ad (HOpMyBaHHS
OTNITUMAJIEHOTO, KOM(OPTHOTO MiCEKOTO CEPEIOBHIIA.

€BpOIIEHCHKI CXeMU MiCTOOYAyBaHHS NPUHMAIOTH 10 yBark TOH (akT, II0 MPIOPUTETOM VIS
BEJIOCUTICJICTIB € SKOMOTa TpsMillle CIOJMyYeHHS 3a OCHOBHUMH MapHIpyTaMH iX pyxXy 1 IIo
00NamTyBaHH NPOTSDKHUX 00 13HHUX AOPIr NPHU3BEAE 0 BiAMOBH BEJIOCHUIEAMCTIB Bifl IX BUKOPHCTAHHS.
Konmernist mpornoHye Mmupoke BUKOPUCTAHHS MapKiB Ta 3eJICHUX 30H VISl OpraHizalii BelopyXxy.

BucHoBKHU.

1. BenocunenHuii TPaHCIIOPT MOJKIHBO BUKOPHCTOBYBATH  SIK CaMOCTIHHUH B Mexax
TEpUTOPii 3eNCHUX HACaJKEeHb, TaK 1 SK B 3arajbHid CHCTEMi BeIOCHUIETHOI Mepe>1<1 Mmicrta, SK
Tpan3uTHui. lle mpu3Bene Mo 30UIBIIEHHS 3alliKaBICHOCTI B BiIBiNyBaHHI MapKiB BEIUKHUX MICT
PI3HUMH IIapaMu HacelleHHs. TakoX 1ie € HalOIbII peaqbHUH Ta eKOHOMIYHO BHITPABIAHUHN 3aXifl.
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2. B 30Hax BiMOYMHKY y’Ke€ TOPEYHHM € CITiBICHYBaHHS BEJIOCHUIICUCTIB Ta MIIIOXO/IIB.

3. Y 3B’A3KY i3 HEBEJIHMKOK MIBUAKICTIO MEPIINX, Y MIIIOXO/AiB HE BUHUKAE TICHXOJOTIYHOTO
BIATOPTHEHHS IIbOTO BUAY TpaHCIOPTY. o TOro X, BEIOCUIIEIHUN TPAHCIOPT € Ay’KE KOPUCHUM IS
3I0pOB’s y Oy/b IKOMY BIIli.

4. Cepen KiNbKICHHX TOKA3HUKIB Ha PO3MIILEHHS BEJIOCUIECIHHUX CIOpYHA y JaHAmadTHO-
peKpealiifHoMy CepeloBHII BIUIMBAIOTh HOPMATHBHI JaHi, pagilyCH JJOCTYIHOCTI A0 IYHKTIB
NpU3HAYEHHsI Ta 00CIYTOBYBaHHS, MOKIINBICTD 3MiHH BUY €KCIUTyaTallii Ta pexuMy (QyHKIIOHYBaHHS
Bil. MICTKOCTI Ta yMOB MisUTGHOCTI MEMIKAHIIB y 3aJeKHOCTI BiJ TOPH POKYy Ta CE30HHOTO
HaBaHTAXCHHS Ha MICBbKi 00’e€kTH. B 3a1exHOCTI BiJl po3Mipy MapKy 3MIHIOEThCA KUIBKICTH CTOSTHOK
JUIsL BeJlocuIieliB. B ManoMy mapky — 1e Moke OyTH OJHA CTOSIHKA B IICHTpaIbHIN HOTo 4acTwHi, B
CEepPEeTHbOMY Ta BEJIMKOMY ITApKy MOMAIOTHCS CTOSHKH depe3 KoxkHi 1000-1500M, abo B pisHHX HOTO
(hyHKITIOHATHFHUX 30HAX.

5. Jlo AKiCHMX TIOKa3HWKIB MOYKHA BiTHECTH e(heKTUBHICTH 3B SI3KIB Y BEJIOMEPEKi, (DyHKITIOHATTHHY
ONITUMATBHICT, 3pyYHICTh CITOTYYIEHHS, ITiACHICHHS 3B 13Ky MicTa 3 IIPHPOIHIMHE PECYPCaMHu.

Hns peamizauii komyHikaTuBHOI QyHKIIT HE0OXinHO mepeadadaTH GopMyBaHHS PO3BUHYTHX
MIIIOXiAHUX 30H Ta 30H KOPUCTYBAHHS BEIOCHIIEAHUM TPAHCIIOPTOM, LIO CHPUSATHME MOKPAIICHHIO
€KOJIOT1YHOI CUTYyallii Ta OXapaKTepU3YEThCS SIK «3€JIeHa MOOIIBHICTY MicTa.
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Beryn: V cucremax Smart City, HaBiTh ISl HEBETUKUX MICT, 3aBXAH OyJie 0OpOOIATHCH Ta
30epiraTuCh BeNMKAa KUTBbKICTh nMaHWX. OCHOBHUM JDKEpENIOM [aHUX € PyXoMi 00 €KTH: IFO[H,
MpHUBaTHI aBTOMOOILTI, rpomancekuii TpaHcmopT. KpiM Toro, maHi arperyrThcs Ta O0OpOOISIOTHCA
pi3HUMU cepBicaMu BOYJOBaHHMH B CHUCTEMY, SIKi B CBOIO Yepry TaKOX CHUIKYIOTBCS MiX COOOIO
BUKOPHCTOBYIOUM BW3HAYEHI MPOTOKOJHU. 3a TaKUX YMOB 3 SIBISIFOTHCS MPOOJIEMH CHHXPOHi3aIlii,
30epeKeHHs JaHWX, 3a0€3MEUYCHHs BIJMOBOCTIMKOCTI Ta MPUHHATHOTO Yacy Bimmosimi. B imeani,
po0OoTa 3 CHUTPHUMH JaHUMHU Y PO3MOJUICHIH CHCTEMI TMOBMHHA BUTISAJAATH TaK CaMo, SK Y
HEPO3MOJIIJICHIH CUCTEeMI - IIe O3HAYae, MO0 BCE IMOBUHHO BUIJIANATH TakK, HIOW € JIMIIE OJHA KOIIis
JIAaHKUX, 110 YUTAETHCS Ta 3aMUCYEThCA — 0€3 BCSIKUX pEIUTiK. be3 CyMHIBY CHIIbHA KOHCHUCTCHTHICTh
(strong consistency) [2] € HalKpaI[O0 MOJCILIIO y3rOPKEHOCTI 3 TOUKH 30py MPOTPaMiCTiB JOAATKIB.
Ha >xanp, 11e He 3aBXKAM MOJKIJIMBO pealli3yBaTH B JKUTTI. Mepexka MOBHHHA OyTH pO3AiJicHa, ajiKe,
SKIO 3 SKOIiCh MPUYMHH HEMOXIIMBE CIIJIKYBaHHS BCIX BY3JiB, TO Y KOPHUCTYBauiB MOXYTh OyTH
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mpoOJieMH TPU BUKOPUCTAaHHI, OCKIIBKUM BOHH OyAyTh OTpUMYBAaTH abo 3acTapimi gaHi, abo He
3MOXKYTb HPALFOBATH 3 CUCTEMOIO.

PesyabTatn gociimkenb: KoxHe OHOBIIGHHS BHMarae BigmnpaBieHb B oOuaBa OOKH - 10
MIEBHOI IEHTPaJIbHOTO By3iy a00 10 MIEBHOTO KBOPYMY cepBepiB a SIKIIO KOMyHiKaLIiS{ BiIOYBa€ThCS
MOBIJIGHO (HANPHUKIIA, gepes reorpaqany BiJICTaHb MIX KIJIIEHTOM i cepBepoM ab0 MiXk perIiKaMu) TO
MOCTpak/Iae HpOILyKTI/IBHICTI) 1 4ac BiANOBiZI M KJII€EHTaMH CHCTEMH. BCi KOMIOHEHTH PO3yMHOTO
MmicTa MaloTh OyTH 1iHTErpoBaHi 3a JOIMOMOTOI0 CEpBIC-OPIEHTOBAHOI apXiTeKTypu. Micbka
apxiTeKTypa €, MO0 CyTi, MacITa0HOIO PO3MOIIIIEHOI0 CHCTEMOIO, SIKa MO CBOIM CyTi € CKIagHOIO 1
JelieHTpanizoBaHo0. Pi3HI 1uatdopmMu, HEOTHOpiAHA OOCTaHOBKAa Ta pPI3HOMAHITHICTE MEpex
JATYNKIB MPU3BEAYTh 10 mpobieM cymicHOCTi. CepBiCHO-Opi€EHTOBaHA apXiTeKTypa 3 ii BIAKPUTHMHU
craggapramu, Takumu sk JSON, GraphQL, XML 3a0e3nedye He TUIBKH B3a€EMOIII0 MK PI3HUMH
wiathopMamy, aje TaKOX MIATPUMYE MOAYJIBHUHM OU3aiiH, NOBTOPHE BUKOPUCTAHHS NPOIPaMHOIO
3a0€3IeUeHHS], B3aEMOJIIIO Ta IHTErpallifo JoAaTKiB. TaKy apXiTeKTypy JeTrKo BIPOBAKYBATH, a IEsAKi
YaCTUHHU CHCTEMH MOKHA 3poOuTth Ha ocHOBi Event-Driven apxitextypu [3]. s oOpoOiaeHHS momiit
Ta iHimianizanii BeO-cepsiciB (A Oe3nocepeHb0i poOOTH) MOKYTh OYTH BUKOPUCTAHI TPU CTpaTerii:
IpocTa, MOTOKOBA 1 KOMIIEKCHA.

— IIpocre 06pobaeHHs nossrae B iHimiaNizamii BeG-cepBiciB 1Mo Mipi peecTpalii BiAMOBITHIX
noiii. OCHOBHA mepeBara Takoi CUCTEMH — II€ po00Ta B peXXHUMi pealbHOTo Jacy. MiHyc O4eBHIHUIA
— HE BPaxXOBYETHCS (PaKTOP MPIOPUTETY.

— TloTtokoBe 00pOOIEHHS BpaxoBYE ICHYIOUI 3aJIe’KHOCTI BeO-cepBiciB i 00’€qHYy€e KillbKa
cepBiciB B onuH 3aranbHuil moTik. lled mimxim BumpaBmoBye cebe B CHCTEMax 3 BEIUKHMU
HaKJIAAHUMH BUTpaTaMy Ha MOUIYK i OTpuMaHHs iH(opMmaii 3 6a3 qaHux.

— KommekcHe 00poOieHHs — 1ie Tak 3BaHe YIpaBJIiHHS 32 BIIXWICHHSAMH. Bynb-sika momis
PO3IIHIOEThCA SIK BHXiJ CHCTEMH 3i CTaHy piBHOBaru. IHimiamizarisi BeO-CepBiCiB Hepecliay€e €IuHy
METY — IMOBEPHYTH CUCTEMY B CTaH PIBHOBArd (3aJ0BOJIbHAIOYH MMOTPEOH KIIIEHTIB CHCTEMH).

g 3a0e3neueHHss HOpMaJIbHOI pOOOTH CHCTEM € CEHC BBa)KATH MOMMIIKU IIPH pOOOTI CHCTEM
HE K PiIKICHI BUITAJKH, a K NepeadadyBaHy YacTHHY HOpMalibHOI pobotu. Hampukiiaz, 3B'930K Mix
MOOUTEHAM KITIEHTOM 1 CepBEPOM MOKE BHWTH 3 JIaAy, OCKIIFKHA KOPUCTYBAU MPOiXKIKA€E depe3 TYHEIb
abo 3ailicHIOE MOCajKy Ha nirak. Haifuacrinie, noMuiku p06n;m> MPOrpamMy HENPHIATHOK UL
BUKODHUCTAHHS, 1HOAI HE BKa3ylOUd Ha Te, IO IMINUIO HE TaK, 1 KOJIM MM MOXXEMO OYiKyBaTH
HOPMaJIbHOTO (DyHKIIOHYBaHHS IJIsl BiZHOBJICHHA. Y TipIIOMY BHUNAAKY, 3001 MOXYTb IIPU3BECTH 1O
NOCTIHOT HEBAJIITHOTO CTaHy JaHUX a0o iX MOBHOI BTPaTH.

Kpim Toro, onuH 3 cepBiciB MOKE OHOBIJIIOBATHCH B MOMEHT BiJIpPaBKH 3allUTY 1 4epe3 Le
OyTH NEeBHMH yac HEIOCTYNHUM. B TakoMmy BHIIQJKy MOXKHA IIPUXOBATH MpoOIeMy BiJl KOpUCTyBaua,
MPOTaHSIOYU BCl BOXJIMBI MOBIJJOMJICHHS BiJl KJIIEHTIB Yepe3 4epry.

i acmekTn nyXe BaXKJIMBI MPH PO3MISALI TOro, SIK Kpaile MPOBECTH KOMIIPOMIC Mix
cTaOUIbHICTIO Ta JocTymHicTio. [IpoTre Ha abOcTpakTHOMY piBHI BCi i cHcTeMH 0a3ylOTbcs Ha
MPUHIIMIIAX Y3TOJKEHOCTI: CIUIBHI IaHI OHOBJIIOKOTHCS B Pi3HUX PEIUTIKaX, OHOBJICHHS TEPEAa0ThCs
ACHHXPOHHO, a KOH(MIIIKTH MOCTIIHO BUPIIITYIOTHCA.

Jua peamizamii acHHXpOHHHX MPOTOKOJIB BHUKOPHUCTOBYIOTBCS pi3HI TexHojorii Message-
Brokers (MB) [1]. MeToto OpokepiB MOBIJOMIIEHb € OTPUMAHHS BXiTHUX MOBIIOMIICHb BiJl JOJATKIB
Ta BUKOHAHHA i HA HUX B MailOyTHhOMY. Y THIOBIH apXiTEeKTypi MOBIIOMIICHHS, SKi BBAXKAIOTHCA
Oi3HEeC-KpUTHYHUMH, HajacwialoTbcs B MB, ne 30epiraroTbcs MOBIIOMIICHHS Ta PO3CHIIAIOTHCS
BIJINIOBIIHUM CJyXauaM Ha HaJiHWN rapaHToBaHHMU croci0. Ko B KOMMOHEHTI BinOyBaeThcs
MOMHIIKa 00poOKH, Tiepil HiXK 00poOmsaTu moBinomieHHs, MB Oyae BUMaraTé mOBiIOMIIEHHS MiCIIS
TOTO, SIK KOMIOHEHT OyJe mepe3aBaHTa)KeHO, ado mepeacTh iHIIOMY aHaJOTiYHOMY cepBepy, SKUi
3MO’KE BIOPATHCA 3 HUM.

Hnst 00poOKky moAii, 110 MOXYTh BiIIPABIATUCH HA CMApT MPHUCTPOI MOXKHA 3aCTOCOBYBATH
npouecop noxid. Lleii KOMIOHEHT [03BOJIsiE PO3Mi3HABATH MOCHIJOBHOCTI MOBIIOMIICHD, SIKi MOXYTb
curHaiizyBatu Tun nojii. OIUH TUI MOCHIJOBHOCTI MOXKE MPEJCTaBIATH 3arpo3y Oesmeri. [Hina
MOCIIIOBHICTh MOXE O3HAYaTH MOXKIJIMBICTh IIOCh MPOJATH KOMYCh. [10C/IIOBHICTh MOBIJOMJICHh Ma€
BifOyBaTucsi mpoTsaroMm mneBHoro mnepiogy uacy. Y cBiti IoT cepsep CEP — (Complex Event
Processing) Mo)ke TIIykaTw TOCIITOBHICTH ITOBIOMIJICHB, SIKI MOXKYTh BKa3yBaTH Ha T€, IO XTOCh
MIEPEMIIITY€ETHCS 3 KIMHATH B KIMHATY, II00 CBITJIO OyJI0 BKITIOYEHO a00 BUMKHEHO, a00 HaBiTh OUTBII
ckianai po3paxyBanfs. Jsurya CEP mosxke 3pooutn npuctpoi [oT posyMHUMH, BU3HAIOYH TTOBETIHKY
B JICKUX BUITAIKaX 1 HABITH B IPUCTPOSX.

Icropuuni mani ms [oT cepBiciB 3pocTarOTh MIBHAKO 1 9aCTO JOCSTAIOTH ACCATKIB IMETA0AMT.
[MomynspHuM pimeHHsIM poOOTH 3 JAaHUMH € 30epiraHHs iICTOPUYHHX JaHUX Ha perulikax. Y TakoMy
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pasi, KoM JaHi MOXKYTh 30epiraTuch y MEKiNbKOX JDKepesax, MoTpiOHO BUKOPUCTOBYBATH map-reduce
anroput™. Kpim Toro, icropudHi AaHi NMOTPiOHO IHIAEKCYBAaTH Ta BUKOPHUCTOBYBATH IMIAPIIHT IS
JOCSTHEHHS TNPUHAHATHOI IIBMAKOCTI 3amuTiB. SKmo cepBic OyIe BHKOPUCTOBYBAaTH XMapHi
TEXHOJIOT1{, TO BayKIMBY YacTUHY LIMX 3a1a4 Oepe Ha ceOe mocTayaabHUK MOCIYT.

Hnst cuaxpownizauii BJl, sikimio, Hanpukiang, NOTpiOHO mMoOyayBaTH HABKOJO BXKE iCHYIOYOTO
CXOBHIIA MTOITYKOBUH iHAEKC, Kpallle BAKOPHCTOBYBATH HACTYITHI TEXHIKHU:

BukopucranHs HeBennkoi mporpaMu, ska Oyze BiacmiakoByBaTu 3MiHy manux B BJ] (update,
delete) BukopucToByrOuM mTeBHHH cTOBOemnb (3a3Bmuail Modified Date) Ta BimmpaBmatu iX s
o"HopieHHs B iHmy bJl [2]. Takuit cmoci0 € WiAXOMSMUM JUIsI HEBEIUKHX CHCTEM, ¢ JaHi
OHOBJIIOIOTHCS HE TaK Y9acTo 1 B OUTBIIOCTI CBOIN € CTATHIHUMH.

Pemmikamis sxxyprairy (CDC — change data capturing): HaWmBUAMANA cIOCIO - OiIBII-MEHII
30JIOTHI CTaHIapT y perulikamii manux. BoHa BKIOUae B ceOe 3alUT BHYTPINTHLOI 3MIHHOT JKypHATY
Bamoi 0a3W MaHWX KOXKHI KiJTbKa CEKyHZ, KOIIIOBaHHSI 3MiH y CXOBHIIE JaHHX Ta IX YacTOMY
BUKOPUCTaHHIO. Bci 3MiHM [0 BKa3aHWX BaMH TaONWIb 1 OO0'€KTIB 3aBaHTAXKYIOTBCS 3a
3aMOBUYBaHHSIM, BUKOPHCTOBYIOUHM >KypHaJl 3MiH, TOMYy Hi4oro He BTpauaeTbca. CDC - me He TUIbKU
IIBUIIIVIMA, HAAIHHIIINA CIOCiO, BiH TaKOX BILIMBAE€ 3HAYHO MEHIIE HA MPOAYKTUBHICTh 0a3u NaHUX
il Yac 3amuTy Ta JONOMAara€ yHUKAaTH 3aBaHTAXEHHS MOBTOpIOBaHMX mofiil. OmHak, e motpedye
OinpIle HAaJAIITYBaHb 1y BUIAAKY, Ko b/l He miaTpuMye Horo 3a 3aMOBUYBaHHSM, TOAI JOBEAETHCS
caMoOMy BHKOPHCTOBYBATH JOTIOMIXKHE ITpOrpaMHe 3a0e3neueHHs.

CDC - ue naiikpammid cnoci® ais 0a3 JaHuX, SIKi MOCTIHHO OHOBJIOIOTHCS, BiH TOBHICTIO
HiATpUMY€ BUIANEHHS [2].

Tak sk BCi IPOIIECH B CHCTEMI MOTPIOHO KOHTPOJIIOBATH JUISI PO3YMIHHS IPAIle3aTHOCTI Ta
MOMMJIOK TPOTPAMHOTO 3a0e3nedeHHs, MOTpiOeH MOHITOPUHT 3a Oi3HEC - aKTHBHICTIO cepBiciB. Lo
PpOJIb MOXHa MOKJIAacTH Ha cepric MoHiTOprHTY BAM (business activity monitor).

Bin mpusHaueHuit it 00pOOKH BENMKHX TIOTOKIB TIOBIIOMJICHB 3 PI3HHX JKEPET, BKIFOUAFOUN
(haitmu KypHaITIB a0 pKepena, sSKi, MOXITMBO, He opieHTOBaHI Ha moBimomiieHHs . Cepsep BAM [1] Moxke
00YHCITIOBATH KJIIOYOBI OI3HECOBI a00 oOIlepalliiiHi MOKAa3HUKH Ha OCHOBI BCIX IOTOKIB MOBIAOMIIEHB. BiH
Moske oburciroBaty mokasHuku SLA (Service Level Agreement), cepenri i miICyMKOBI 3HAYEHHS, a TAKOXK
TeHepyBaTH MO/l Ha OCHOBI 3Ha4YeHb, B Jialla30H SKUX MOTPAIUBUIA IIi MoKasHUKKU. L1 dyHKIiOHAMBHICTR
MO>K€ BUKOPUCTOBYBATUCS [T 1TLJIeH orepalrtiit a0o jyist 6i3Hec-MoKa3HuKIB [1].

YacTo MOTOKH MOTPAILIAIOTh Yy BEJMKY BITPHUHY JaHUX IS MOJAIBIIOI 0OpOOKH Ta aHAITHKH. Y
cepenosuii [oT cepep BAM - 1ie 30upau nanux amst npuctpois [oT. Bin nepenae qaHi B cXoBuIlEe JaHUX,
a TaKO)K BUKOHYE OOYMCIIEHHsI Ta BHJa€ HOBY iHpopMauiro Ta moaii. TyT BU MOKeTe BKazaTH, 10 BU
XO0YeTe CYyMyBaTH BCIO €JIEKTPOSHEPTit0, sIka BUKOPUCTOBYEThCS Y JIOMi a00 B Oi3Hec, a0 B CepeIHOMY
3a eHeprito MpoTsAroM roauan. BAM Moke myOiKyBaTH 1i po3paxyHKH HEPioJHIHO SIK O/l

BucHoBku. IcHye nekinbka THTIB apXiTeKTypH Ta 0a3 JaHuX, sIKi B)K€ BUKOPHUCTOBYIOTHCS B OUTBIII
MPOCTUX CHCTEMax, TOMy sl moOymoBu MmomymiB Smart City 3 MOTpIOHMMH BHMOTaMH, JOLUIBHO
PEKOHCTPYIOBATH BXKE ICHYIOU1 TEXHOJIOTIT Ta 00'eIHATH 1X JUTs 3acTOCYBaHHSA Y MoAy isix Smart City.

OCHOBHMMH BHMOTaMH 0 MOJAYJIB Ta CHCTEM 30epiraHHs JaHWX Y BHCOKOHABAHTAXCHHUX
cucremax Smart City e:

- KoncucrentHicte maHux cuctemu y daci Mik coboro (Eventual Consistency) Ta
MOJKJIMBICTB JI0 IIBUJIKUX BIHOBJICHB y pa3i MaliHHS,

- llinTpriMaHHS CXOBHUIIIAMH PETUTIKAIIH KypHAITy Ta MeXaHi3MiB 0OpOOKH MTOBiTIOMIIEHB,

- Bsaemonis MoayIiB y cucTeMi He HampsMy, a 4epe3 MocepeJHHKa — HalpHuKiIaa, Opokepa
[IOB1JIOMJIEHD,

—~ MOHITOPHHT aKTUBHOCTI CEpPBICIB, SIKi BUKOPHUCTOBYIOTHCS, JUIS PO3LIMPEHHS aHAJITHKH
Oi3Hec-TpolieciB.
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Received: 15 August 2018 Objective: make a comparative analysis of the voice of the index (VHI)

Accepted: 18 October 2018 and endoscopic studies in the pathology of the voice of children.

Published: 31 October 2018 Material and Methods: The study involved 87 children, from 6 months to 14
years. The clinical study included fibrorinolaryngoscopy with video fixation

KEYWORDS (C-MAC, K. Storz, @-2,7 mm) and a survey of parents (or guardians) of

larynx, children at the Uzbek version of the voice handicap index (pVVHI), with sub-

endoscopic examination, sections (functional - F, the physical - P and emotional - E).

children. Results: endoscopic diagnosed laryngitis 20,6% (n = 18), functional

16,1% (n = 14) and mutational 9,2% (n = 8), dysphonia, benign larynx
(respiratory papillamatosis) - 18.4 % (n = 16), the vocal cords paresis -
5.7% (n = 5), the vocal folds nodules 26.4% (n = 23), throat structure
anomalies (acquired) 3,4% (n = 3). The survey revealed pVHI average
points total pVHI and its sub-group of patients were as follows: F -
13,94, P - 15.48, E - 12.15 and T - 41.58, which is significantly higher
than the group of healthy children and children with functional disorders
of voice.

Conclusions: Fibrolaryngoscopy with the smallest diameter of the lumen
of the laryngoscope with video fixation allowed to quickly ascertain the
diagnosis of organic disease of the larynx in children. In addition, the
survey pVHI allowed to differentiate the severity of the vocal apparatus,
to conduct timely special endoscopic diagnosis of vocal cord diseases.
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Voice pathology is one of the most frequently encountered complaints that parents turn to a
pediatrician, while only a third of them pay attention to the long-term, constant change in voice. It is
worth noticing that anxiety about hoarseness increases dramatically by 6-7 years. When interviewing
parents, why did they make such complaints, despite the fact that otherwise they considered the child
healthy, parents paid attention to the possibility of the influence of speech disorders on the quality of
life of the child and his future [5, 7]. Health was defined by the World Health Organization (WHO) as
“a state of complete physical, mental and social well-being” ((1) p. 1), while the consequences of a
disease or disorder were classified into several levels, including body structure and functioning,
activity restriction, restriction of participation, and the impact on its surrounding world (society, or the
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mutual influence of society and health of the individual). Essentially, assessments of the effects of a
disease or disorder, or its treatment, should include an assessment of the effects that the disease has on
all of these levels [1,4,7]. Changes in the structure and functioning of the level (known as the level of
depreciation) refers to the anatomical, physiological, and psychological consequences. Changes in
activity limitations (known as disability) relate to effects that structural and functional consequences
may have on an individual's daily activities and daily life. Changes in the restriction of participation
(or disorder) relate to the effects caused by the disease or disorder which relate to the decision to limit
social activity in the individual’s surrounding world. Therefore, failure at least in one of these levels
leads to significant changes in the quality of life. There are many questionnaires about the impact of
voice pathology on the quality of life [1,4,5,7,8,9]. Voice Handicap Index (VHI) (Voice Disorder
Index) is considered to be the most used, as well as reliable, reflecting the full characteristic of voice
quality and its effect on health. Moreover, for each language and for each country, its adapted versions
have been created. [1-6]. We have developed the same VHI and translated it into Uzbek, and also
created its version for children — pVHI.

Objective: to conduct a comparative analysis of the vocal index (VHI) and endoscopic studies
in children with voice pathology.

Material and research methods: 268 children aged from 3 months to 11 years with
complaints of hoarseness were examined, 76 of them are children of early age, up to 3 years, 3-5 years
- 101 patients and children over 6 years old - 91. Complaints, anamnesis and endoscopy of the larynx -
fibrin-rharingoscopy with video fixation (C-MAC, K. Storz, @-2.7 mm) were studied in detail. The
study time was up to 5 minutes (3.23 minutes on average); it did not take special preparation of
patients. Constant dysphonia was observed in 102 children, intermittent - in 166. Among children with
persistent dysphonia, signs of respiratory failure were observed in 22 children, while 4 children were
accompanied by dysphagia (1 had a burn history of the esophagus, 2 had an injury with
unconventional treatment), 1 child has prolonged intubation.

We also conducted a survey of parents (or guardians) of children according to the Uzbek
version of the Voice Disorder Index (pVHI), presented in general 23 questions divided into three
subsections (functional sphere - F, physical sphere - P and emotional sphere - E influencing the quality
of life). When compiling the questionnaires, we paid special attention to the questions that were
answered by the parents, given that they could not always pay attention to the child’s emotional
reactions to the disorder of his voice, although the functional and physical part of the VHI during the
survey was fairly objective.

The results of the study: examination of patients - endoscopy - revealed functional and
organic changes in the respiratory tract, patients with acute inflammatory processes and a duration of
voice disorder of less than 1 month were excluded from the study. Thus, we mostly diagnosed
inflammatory diseases of the laryngeal mucosa (chronic laryngitis, reflux-laryngitis) in the form of
laryngitis 23.5% (n = 63), functional 17.2% (n = 46) and mutational 11.6% (n = 31) dysphonia.
Changes in the voice due to paresis and paralysis unilateral were detected in 7.8% of cases (h = 21).
Organic pathology in the form of laryngeal papillomatosis was found in 19.8% of cases, vocal folds
11.9% (n = 32), laryngeal abnormalities (congenital - epiglottis cysts) 3.1% (n = 9). In patients with
permanent dysphonia (n = 102), a scar membrane was found in the vocal cords (n = 11), while
congenital membrane was found in 8 patients and acquired in 3 patients.

Pathology of the larynx Persistent Periodic Total (n=268)
dysphonia n=102 dysphonia n=166

Larygitis (reflux laryngitis, catarrhal 4 59 63/23,5
laryngitis)
Functional dysphonia 4 42 46/17,2
Mutational dysphonia 5 26 31/11,6
Respiratory papillomatosis 53 - 53/19,8
Paresis of the vocal cords 5 16 21/7,8
Nodules of the vocal cords 9 23 32/11,9
Epiglottis cysts 11 - 11/4,1
Cicatricial membrane (congenital) 8 - 8/3
Scar membrane (congenital) 3 - 3/1,1
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At the same time, respiratory insufficiency of an increasing character was observed only in
children with laryngeal papillomatosis. The presumptive diagnosis in the case of permanent dysphonia in
90.9% of cases coincided with the established diagnosis. In case of periodic hoarseness, the study found:
laryngeal papillomatosis (single papillomas) (n = 6), vocal nodules (n = 14), laryngopharyngeal reflux (n =
9). In case of periodic dysphonia, errors in the diagnosis were observed in respiratory papillomatosis, but
surgical findings in all cases confirmed the diagnosis of organic pathology of the larynx, based on
endoscopic examination. It is worth noting that the diagnosis of organic pathology in previous studies was
not identified, such patients often had a diagnosis of laryngitis with appropriate treatment using
physiotherapeutic procedures, which of course contributed to a more rapid progression of the disease.

The pVHI survey revealed average scores of the total pVHI and its subsections in the control
group (healthy children): functional (F) - 1.47, physical (P) - 0.20, emotional (E) - 0.18 and total (T) -
1, 84 Indicators in the group of patients were as follows: F - 13.94, P - 1548, E - 12.15and T - 41.58.
It is worth noting that the subsection of the emotional sphere changed depending on the age - the less
the child’s age, the closer the indicators were equal to the indicators of the control group. The impact
of voice disorders on the emotional sphere has increased dramatically since school age. The nature of
the pathology also influenced the difference in the pVHI index, as functional pathology showed lower
rates (F - 6.45, P - 10.48, E - 6.21 and T - 23.14), in contrast to organic pathology (F - 14.25, P -
16.15, E - 13.65 and T - 44.15) on which a greater influence was made by a group of patients with
respiratory papillamatosis.

Conclusions.

1. The detectability of diseases of the vocal apparatus among children directly depends on the
availability of high-tech equipment and the knowledge of outpatient clinicians about the possible
presence of organic pathology of the larynx with prolonged voice disorder.

2. Fibrolaryngoscopy with the smallest diameter of the laryngoscope lumen with video
fixation allowed in a short time to accurately establish the diagnosis of organic pathology of the larynx
in children of early and preschool age, which is especially important due to the need for the earliest
decision on therapeutic tactics with increasing respiratory failure. And vice versa, it allowed to
exclude this pathology in case of functional changes, eliminating the need to apply radiation
diagnostic methods (multispiral computed tomography).

3. Questionnaire pVHI (as well as VHI) in patients with voice disorder will allow
differentiation of the severity of the lesion of the vocal apparatus, with the timely provision of special
endoscopic diagnosis of vocal apparatus diseases.
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AKTyaJbHicTh. XpoHiuHui eHaoMeTpuT (XE) € omHico 3 BaXIMBHUX INPUYMH OE3ILTIAAMA,
HEBJAIMX CIpo0 EKCTPaKopHopaldbHOro 3alUliJiHEHHS Ta HeBUHOWIyBaHHsA BaritHocti [1, 2].
XpOHIYHAN €HIOMETPUT I[€ KIIHIKO-MOP(MOJOTIYHAN CHHAPOM, IIPAU SKOMY B DPE3YJLTATI
[IEPCUCTYIOYOTr0 MOLIKOIKEHHS €HAOMETPIS 1HGEKIIHHUM areHTOM BHHUKAIOTh MHOYKHHHI BTOPHHHI
MOPGODYHKIIOHAIBH] 3MIHM, IO IOPYIIYIOTH LMKIIYHY OloTpaHcdopMamio 1 pelenTUBHICTH
clIn30B0i 000JIOHKHU TiJIa MaTKd. JlOBeJAEHO, 110 B 3allajbHHUI MPOLEC IIPU XPOHIYHOMY €HJIOMETPHUTI
3QIIY4a€THLCA HE TUILKU (DYHKI[IOHANBHUM, ane W Oa3anpHuil (KaMOlalbHUI) IIap, 9acTO YPaXKAETLCS 1
miomerpii [1,2]. Makcumansna yactora XE (97,6%) npumamae Ha Bik 26-35 pokiB - HaHOLIbLI
Ba)KJIMBMI B peajizalil penpoaykTuBHoi (GyHKIII. BeTanosieHo, yTto mpu O0e3miiga (MakCHMaabHO
mpu TpyOHO-TIepuTOHeanrHoMy) yactota XE crasutu 12-68%, npu Hepaanux cupobdbax EK3 - 60-80%,
npu MuMoOBUIBHMX abOoptax - 90-92% [2]. HesBaxaroui Ha 4YHCIEHHI HAYKOBI JOCHIDKEHHS U
BiJIOMOCTI TIpo 3HauHy norripeHicTh XE (60-65%) BiACYTHI CTaHIapTU30BaHI KITIHIYHI PeKOMEHIAIIIT 1
MPOTOKOJIM 3 JIKYBaHHSI XPOHIYHOTO CHJIOMETPHUTY.

3HAYHO YCKIIQIHIOIOTh cmyauno prz[Homl B p03H13HaBaHH$[M XE. XpOHl‘IHI/IPI €HJIOMETPUT
XapaKTePU3YETHCS MAJIOCUMITTOMHICTIO 1 CTEPTICTIO KITIHIYHMX MPOsiBiB. YacTo €MHUM KITIHIYHUM TPOSBOM
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XE € 6e3mmigg abo HeBUHOLIYBaHHsA BaritHocTi [3-6]. Haii6inein yacroro npuunnHoro XE € iHBa3sUBHI
BIPY4YaHHS B ITOPOKHHMHI MAaTKH, 1H(MEKIIHHO-3anaabHl YCKIIaAHEHH MiCs IOJIOriB, BukopucTtandHs BMC,
1H(EKIIl MXBH 1 MUIKA MaTKH, nedopMalriis TOPOKHUHNA MAaTKX 3 TIOPYILIEHHSIM LUKIIYHOIO BIATOPTHEHHS
€HIOMETPIs, HEBIAJIE CIOPOKHEHHS MAaTKU Oe3 TICTEPOCKOMYHOI Bidyami3amii 1 [OJaIbIIol MOBHOLIHHOL
peabutiTawii TpaBMOBAaHOIO eHAOMeTpiro [7]. BimcyTHICTE €nmHOI KoHIemi natorede3y XE, sika BU3Ha4ae
MeXaHI3MH (OPMYBaHHS 1 B3a€MO3B'SI3KYy PI3HMX [ATOJOTIYHUX IPOLECIB B €HIOMETPIl, MeXaHI3MiB
MOPYIICHHS MakKpo- 1 MIKPOCKOMIYHUX (DYHKIIIHM, OCOOMMBOCTEH CTPYKTYpH 1 (PYHKIII CIM30BOi MaTKH,
TIEPEIITKOPKAE CTBOPEHHIO O0IPYHTOBAHOI Teparii y KiHOK (hepTHIILHOTO BIKY.

C11a0KOI0 JIAHKOKO Y BMBYEHHI XPOHIYHOI'O €HJOMETPUTY BH3HAHA MIKPOOIOJIOriYHA JIarHOCTHKA:
BIJICYTHICTh MIKPOOHOTO areHTa B EHAOMETpIalbHMX 3paskax a00, HaBIAKH, IEPCUCTEHINS YMOBHO-
[MATOreHHOI UIOPH 3a4iIIar0Th HEBUPIIIIEHE [TOHMHI IMTAHHS 1H(MEKIIHHOro Tpurepa. HasgBHICTE MOXIIMBOTO
B3acMO3B's13Ky XE 3 rimeprnpoiidepatuBHIMHA HPOLIECAMHA €HIOMETDIS, 3AIHIIAE BIAKPUTAM IHUTAHHS IIPO
KOPEJIAII0 MEXaHI3MIB PETyJIAIil IPOrpaMoOBaHOl KIIITUHHOI 3aru0elti B €HIOMETPIi 3 PI3HUM PElENTOPHUM
crarycoM i Mopdo-CTpYKTypHIMHE 0co0mBOCTIMHE [8, 9].

OueBHIHO, IO JUIS €HIOMETPIs, SK 1 I 0araTboX IHIIMX TKAHWH OPraHi3My, XapaKTepHUH
noboBuii  mupkagHuii putM  aktuBHOcTl redHiB  [10].  JecmHXpoOHI3amis  OBapiajdbHOIO 1
€HIOMETPIAIILHOIO IIUKIY MOJKE MPHU3BOIMTH OO BTPATH PELENTUBHOCTI €HIAOMETPIST 0€3 BUIAMMHX
mpuund. Ha Tm XE coocrepiraetbcs oclabieHHS €KCIpecii eCTPOreHOBHX 1 0COOIMBO
IIPOT€CTEPOHOBUX PELENTOPIB B €ITENaIbHUX 1 CTPOMAIBHUX KiIITHHAX. Lle 3HMmKye IX 4yTIUBICTD
IO CTEPOImIB, TOMY BIA3HAYACTHCS HEIOBHOIIHHICTL IHUKIIYHHUX MEPETBOPEHL IIPHU 3aJ0BIILHOMY
CHHTE3l eCTPOreHiB 1 mporectepoHy. CTPYKTypHI 3MIHM B €HIOMETIPIi CYIpPOBOMKYIOTHCA
MIOPYILIEHHSIM HWOro (yHKIII, 30KpeMa MpOAYKIii €HIOMETpiladbHHUX OLIKIB, fAKI BiZoOpa’karoTh
ITOBHOLIHHICTEL CEKPETOPHUX IEPETBOPEHL €HAOMETPIS B JTIOTEIHOBY (hasy mukiay. Haitopocrtimmm i
IOCTYIIHUM, Ha IEPLIMHA IOIJA, 3JaBaBCi METOI I'OPMOHAJIBHOI Tepamii, 3aCHOBaHHN Ha BIlIOMIH
(iziosoriuniii 3aekHOCTI POCTy 1 (PYHKIT €HIOMETpIA Bij pIBHA OBapiajdbHHX cTepoimiB. OgHak
Tepalnisi XpOHIYHOIO0 €HIOMETPUTY BHUMAra€ iHIIoro maxoay. TyT BKpail BaKIHBO JOTPUMYBATHUCS
MIPUHLKIY «poiideparisa 0e3 3amaneHHs». Tak, 3aCTOCYBaHHS €CTPOTEHIB HE MPUHECIO OYIKYBAaHUX
pe3ynbTatiB [10]. EHIOreHH1 1 eK30reHHI eCTPOreHH IIOCHIIIOIOTEL MPpoLiecH Ipoitidepallii, 0JHOYaCHO
aKTHUBYIOUH 3alajbHy pPeakililo, IO IEPElIKOMKAE JIKYBAHHIO XPOHIYHOIO CHIOMETPHTY, alie
HeOOXIIHe JJId 3M1HiCHEHHS IMIUTAaHTAaIll. Y 3B'I3KY 3 IIMM CIIiJ IIPOBOAUTH ITIATOTOBKY €HIOMETPIIO 10
BariTHOCTI IOETAIHO, 3 BUKIIOYEHHSM HMOBIPHMX NPHYMH HEAOCTATHLOTO POCTY 1 BiTHOBICHHS
PELIENTUBHOCTI, BKIIOYAIOYH B ce0e aHTHOIOTHKOTEPAIII0 XPOHIYHOIO EHIOMETPUTY, a TaKOK
3aCTOCYBAHHS IIPOTE€CTAreHiB, IMOTEHI[IMHO 3JaTHHMX BIJHOBUTU PELENTUBHICTH eHaomerpiro [10].
IlikaBi [madi, MmO CBigYaThL IIPO BIAHOBJIEHHS peLEnTHBHOCTI, Oyiam orpuMadi Aponspom E.
uagnepom [10] B pesynbraTi gociaimkeHHss MOPpGhOPYHKIIIOHAIBLHOTO CTaHY €HIOMETPIIO Y JKIHOK 13
3aCTOCYBaHHSM JiIPOTECTEPOHY, SIKUH BIAPI3HAETHCS BiJ IHIIAX TPOTECTArcHIB 3aTHICTIO
3B'SI3yBaTHCS BUKIIOYHO 3 IPOTeCTEPOHOBUMU perientopamu (Tadm. 1).

Tabmuug 1. 3B's13yBaHHs IPOTECTareHiB 31 CTEPOITHUMH PELETITOPAMHU

3B's13yBaHHA
E = o ‘g % ) =
=z |8z |E:z |E & & 25
& 0 T o o O e o = & 7B
o g L g o= oL & Z o Lo
5 5 S5 55 SE g s = 58
5 &3 55 |E & 22 o2 8
= z o 3 & e < 2 E CH-
= E E =
[Ipernanu
[Iporectepon 50 0 0 10 100 0
Hinporectepon 75 0 - - - -
MITA 115 5 0 29 160 0
Hopcrepoinu
Hoperictepon 15 0 0 0 16
T'ectonen 90 85 0 27 290 40
IIpomerecton 100 0 0 5 53 0
JleBonoprectpen | 150 45 0 0 75 50
AHApOCTaHU
JIpocripeHoH | 35 | 65 I | 6 | 230 I
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IIpoBeneHi AOCHIMKEHHS IIOKa3ajad, IO JiAPOreCTCPOH BUKIHMKAE IIOBHY CEKPETOPHY
TpaHc(hOpMAIII0 €HIOMETPIsA, BKIIOYAIOUM T03PIBaHHSA 3aJ03HCTOIO 1 CTPOMAJIBHOIO ejieMeHTiB. 1o
TOTO 3K, JIAPOrECTEPOH HE MA€ €CTPOTECHHOI, aHAPOreHHOI a00 aJIpEeHOKOPTUKOIMHOI aKTHMBHOCTI, HE
MOKe MeTa00Ii3yBaTUC B €CTPOI€HH, KPIM TOr'0, Ma€ aHTHECTPOTCHHY aKTUBHICTh B CHIOMETII.

Jpyruit etan miKyBaHHS XPOHIYHOTO EHIOMETPUTY CKEPOBAHHI Ha BIJHOBICHHS MOPQO-
(hYHKIIIOHATEHOTO MOTEHIIIANY HIOMETPII0: KOPEKI[iI0 META0OIIYHHUX TOPYIIEHb Ta HACTIAKIB iIIeMii,
BIJHOBJIEHHS IeMOJIMHAMIKH i1 aKTUBHOCTI PELIENITOPHOIO alapaTy €HIOMETPIs.

HeonHo3HauHICTh KOpEJALil KIIHIYHUX, exorpadiyHux 1 TICTOJOTIYHMX XapaKTEePUCTHK
JIOBEPIIYE HMMOBIPHICTh MIArHOCTHMYHMX ITOXHMOOK, TOMYy yBara (axiBIiB Mae OyTH 30CepemkeHa Ha
TiCTONATHYHUX OCOOMMBOCTAX KokHoro 3 BapianTiB XE [11]. Po3poOka KOMILIEKCHOI CHCTEMHU
JIIarHOCTHKH 1 JIIKYBaHHS 3a3HA4e€HOI HO30JIOTii, aKIeHTyallls 3HAYyI[OCTl IIPEArpaBUaapHOro €Tamny €
BAKIIMBUM BEKTOPOM BHPIIIEHHS IIPOOIEMH 30€epeKEHHS PENPOAYKTUBHOIO ITOTEHIANY Y IHOK 3 XE.

Meror gociigskeHHsi Oyyio maBMIIEHHS e(GEKTUBHOCTI JIIKyBaHHS MAlll€HTOK 3
MiATBEPHKEHAM XPOHIYHIM €HIOMETPHUTOM 33Tl BITHOBIIEHHS (hepTHIIBHOCTI.

Marepianu i MeToau. Y KIIIHIYHOMY JOCTIIKEHH] Opaiu ydactsb 117 3KIHOK PernpoayKTUBHOIO BIKY
3 O3 AaIM a00 3BUYHMM HEBHHOIIYBAHHSIM. YMOBaMU I BiAOOPY OyJIM HAasBHICTh IarHOCTOBAHOI IpU
yIETpa3ByKoBoMy gocmimkerdi (Y3/1) opranis mMamoro tazy Ha 22 - 24 neHb MEHCTpyalibHOro mukty (MII)
TinoIiasii eHAOMETPIrO (TOBIMHA MEHIIE 8 MM); HasIBHICTh MOP(OJIOTIYHOIO BUCHOBKY 3pa3KiB €HIOMETPIIO
3 MATBEPHKEHUMH TIarHOCTHYHUMU KPUTEPIIMH XPOHIYHOI'O €HIOMETPUTY; PE3YIbTaTH OOCTEXKEHHSI Ha
3aXBOPIOBAHHS, IO IIEPEJAIOTHCS CTATEBMM LIIIXOM METOIOM IIOJIMEPA3HOI JIAHIIOrOBOI peakiii Ta
0aKTepioJIoriuHe JOCII/PKSHHS TOCIBY 3 IIEPBIKAILHOTO KaHAy W TIOPOXXHUHW MAaTKH 3 BIJICYTHICTIO
imenTudikarii crerpdivHOro iHMEKIiHOTO areHTa.

IIpoBoaunaocs 3arajabHOKIIHIYHE OOCTEKEHHs, TiHEKOJIOridHEe OOCTEXKEHHS, IIOCIB 3
LEPBIKAJILHOIO KaHaly Ta I[OpPOXHHUHM Marku, Y3JI craHy eHmoMmeTrpiro Ha 22 - 24 1eHb
MEHCTPYaJbHOI'O IIUKIY. «30JIOTUM CTaHJAPTOM» JTIarHOCTUKH XPOHIYHOIO EHJIOMETPUTa €
MOpP(]OJIOTiYHE JOCTIIKEHHS €HIOMETPIs, SKE€ ITOBUHHO OYyTH OOOB’SI3KOBOIO JAHKOIO B aJITOPHUTMI
o0crexxeHHs. B3aTTa Marepiany [ TiCTOIOTIYHOTO AOCHIIKEHHS IPOBOAUIOCE Y ApYTY a3y LHUKIY
3a JJOMOMOI'00 TicTepocKomii 3 NpUIiILHO Olomnciero. ['ictepockomiuni kpurepii XE Oyin HacTymHI:
MIKpOTIOIINK, HAaOpAK cTpomu, Hidy3Ha rinepemis. [IpoBeneHHs TicTepockomii B 00cCTeXyBaHUX
MALI€HTOK OYJIO BaXKJIMBHUM TaKOX [JIS BUKIIOUEHHS BHYTPIIIHEOMATKOBOT IATOJIOTI].

Kpurepissmu MOPGhOIOTiYHOI JIArHOCTUKH XPOHIYHOIO €HAOMETPUTY OYJIM HACTYIIHI: 3amaibHi
1H(DIIBTPATH, SIKI CKIAJAIOTHCS MEPEBAKHO 3 TIM(BOIIHUX €IEMEHTIB, PO3TAIIOBAHUX HABKOJIO 3aJI03 Ta
KPOBOHOCHMX CYJIHH, BOTHHUIIEBI IHPUIETPATA Y BUMIAII «TiM(BOTTHUX (DOMIKYIIBY SKi PO3TALIOBYIOTECS
HE TUILKA B 0OaszaapbHOMYy, ajie ¥ y BCIX Bigmigax (QyHKIIIOHAILHOTO MIAPy, HASBHICTEL IIa3MaTHUHUX
KIIITHH, BOTHUIIEBUI (PiOPO3 CTPOMHU, CKIEPOTHYHI 3MIHH CTIHOK CITIPAIEHUX apTepiil eHa0oMeTPisl.

ITicaa 0oOpOOKM pPe3yJbTaTIB MOCHIHKEHHS, IS MOAJBIIOr0 JIKYBAHHSA IALIEHTKA OyiId
po3noxiiaeHi Ha A8l rpymd. OCHOBHY I'pyny CKJIalIH 59 KiHOK, SIKI OTPUMYBaJIM aHTHOAKTepiaabHY
Tepariro: JokcnnukianH no 100 Mr nepopanbHo 2 pasu Ha no0y 1 merporizasoi mo 500 mr 2 pasu Ha
o0y mporsrom 14 nHIB, a TakoX migporectepoH y mo3i 20 mr ma mobOy 3 15 mo 25 neds
MEHCTPYaJIbHOI'O UKy MPOTATOM TPhOX MicsIiB. [iporecTepoH CIIpuse BiTHOBJICHHIO €HIOMETPIs Y
JKIHOK, TEPEXOay CJIM30BOI OOOJIOHKM MAaTKH 3 mpoiidepeTuBHOI (a3l B CEKPETOPHY, IIPH
3aIlIIJHEHH] CTBOPIOE HEOOXIAHI YMOBH JJIS PO3BUTKY 3aIuligHeHol sinexmTuar. OKpiM BIUIMBY Ha
PENPOAYKTUBHY CHUCTEMY KIHKH JIJPOreCTepOH Ma€ BJIACTHUBICT, CTBOPIOBATH CHCTEMHI e(EKTH:
pPEryIsiiis TIOKO3W B Ia3Mi KpOBi, MHIABUINEHHS TEMIIEPATypH Tida, CTUMYJALIS AUXaIbHOL
AKTHBHOCTI Ta IMiIBHUILCHHS PIBHSI aMiHOKHCJIOT B IUIa3Mi KpoBi. I'pyny HOpiBHIHHS CKIaIH 58 *KIHOK,
10 OTPUMYBAJIH MOII0HY aHTHOAKTEpialbHy TEPaIiio IPOTAroM 14 THIB.

EdexTuBHICTh JIKYBAIbHOI TAKTHUKM OI[IHIOBAIM HA MIACTaBI CKapr, 3MiH T1HEKOJIOTIYHOI'O
crarycy, pe3yibTariB Y3/ opradiB Majioro ta3y Ha 22 - 24 jJieHb MEHCTPYaJIbHOIO IUKJTY Ta MakTelb-
Oiomncii enomerpist Ha 25—27-i1 nenp ML Ha TpeThOMY MiCsIIIi JTIKYBaHHS.

CratuctuyHy 00pOOKY pe3ysIbTaTiB JOCIIPKEHHS POBOMIIN 3 BUKOPUCTAHHIM JIICH3IHHUX
koM 10TepHux nporpam Microsoft Excel 2010 1 Graph Pad Prism 5 (Homep minensii 35B73650-6899-
11DA-6784-00232A9018BE). OcHOBHI XapaKTEpHUCTUKHA TMPEIACTABIE€HI y BHIJIAAI KiTBKOCTI
CIIOCTEpEeXKEHB (n), cepenHboi apudmerndHoi BenunauHu (M), cTaHAApTHOT MIOMUJIKA CepeIHbOol (£m),
BigHOCHUX BenmnunH (abc., %), piBHSA craTHCTHYHOI 3HauymocTi (p). HopmampHicTs po3momimy
KUTBKICHUX O3HAaK OIIHIOBAIM 3a jJormomororo kpurepiiB Illamipo-Yinka Ta Koamoroposa-CMipHoBa.
IlopiBHSHHA CTaTHCTHYHUX XapaKTePUCTHK Y Tpymax MPOBOAMIOCH 13  BHKOPHUCTAHHIM
MapaMeTPUYHUX 1 HEmapaMeTPUIHUX KPUTEPiiB: OIMHKA BipOTIAHOCTI BIIMIHHOCTEH CEepemHiX It
He3B’si3aHUX BUOIpok — 3a kputepismu CrbromeHta (i), BIpOTIAHICTH BIMIHHOCTEH SIKICHHX

30 M 10(38), Vol.1, October 2018



WORLD SCIENCE ISSN 2413-1032

MOKa3HUKIB — 3a KpuTepieM Xi-kBagpar Ilipcona (%), B ToMmy wumcii 3 mompaBkoto Merca (Yates
corrected), TounnM kputepiem dimepa. Po30i>kHICT BBaXKalll JOCTOBIPHOIO 3a yMoBH p<0,05.

Pe3yabTaTn Ta ix od6rosopenns. CepenHiid Bik JOCTIIKYBaHUX KIHOK cKiaB 32,8+4,2 poky.
KiminivHI TpymH, IO XOCHIKYBAINCh, HE BIIPI3HAINCS BIpOTiIHO MiXK COOOIO 3a BIKOM, 1HACKCOM
MacH TiJia Ta TPUBAIICTIO crioctepexkeHHs (p>0,05). O1xke, yci BIAMIHHOCTI IOMiX TpyrnaMu OyJid 3a
PaxyHOK MEIUKaMEHTO3HOTO JIIKyBaHHS.

[lpn ynbTpa3ByKOBOMY [IIOCHIIDKEHHI OpraHiB MaJoro Ta3y HepeA IOoYaTKoM JIKyBaHHS
JliarHOCTyBasacs TiMOIUIa3is eHAOMETpis 3 TOBIMHOIO Bif 3,2 10 5,3 MM; 3MiHA CTPYKTYPH €HIOMETDIs,
BUHHUKHEHHS B 30HI cepelMHHOr0 M-exa MUITHOK MiABHINEHOI €XOTeHHOCTI Pi3HOI BeMW4rHH 1 (opmuy,
BCEpEINHI IIUX AUTSTHOK BUSBIISUTHCS 30HU HETIPABMIIEHOI (POPMH 31 3HIIKEHOIO €XOT€HHICTIO.

Ilin gac mpoBeAeHHS TiCTEPOCKOMii HANOIIBII YacCTUMH O3HAKaMH 3alajibHOTO TPOLECY B
eHjioMeTpii Oynm: HepiBHOMIpHA TOBIIMHA eHAoMeTpis (86,4% xiHOK OCHOBHOI rpymu, 84,4% rpynu
MIOPIBHSHHS ), HEPIBHOMIpHE 3a0apBiieHHS cu30Boi 0060m0HKH (44,1% 1 62,0% BignoBigHO), TimepeMis
cau30Boi 000oHKH (77,9% 1 82,7% BigmoOBiIHO), TOYEYHI KPOBOBMIHBH (52,5% 1 44,8% BiIIOBIAHO).

VYV 3KIHOK OCHOBHOI I'DYIHM BCTAHOBJIEHO 301NBIIEHHS TOBIIUHUA E€HAOMETPiS B MOPIBHIHHI 3
IMOYATKOBMMH IMOKa3HHKaMH. Tak, y 47 mamieHTok (79,6 %) ToBIMHA eHmoMeTpiro ckimana 10,5+2,3
MM, €XOCTPYKTypa €HIOMETpPIA — OJHOPIAHA, BIAMOBIZAE JIIOTCIHOBIM (a3l MEHCTPYAIbLHOIO LHUKIY.
IIpu TiCTOIOriYHOMY OOCHIIKEHHI OIl0ONTaTy 3 IMOPOKHMHH MATKH, MPOBEICHOMY 3a JOIOMOTOI0
naiinens — Oioncii Ha 25—27- ileHb MEHCTPYaJILHOTO IUKIY, Y 52 o0cTexxyBanux (88 %) cTpykrypa
E€HIOMETPIS BiAMOBIgaIa CEKPETOPHi (a3l MEHCTPYAILHOTO IUKITY.

V KIHOK TPyIHU MOPIBHSHHS IICIA 3-X MICAIIB JTIKYBaHHS IPH MPOBEACHHI Y3 - KOHTPOIIIO
cTaHy eHgoMeTpis Ha 22-24 geHbp MeHCTpyalbHoro mukiay y 51 (87,9%) mamientku 30epiranacs
rinoruiasist eggomerpist 5,3+1,2 MM, 3 HEOOHOPIAHOI E€XOCTPYKTYPOIO. 3amaieHHs, SIK IIPaBUIIO, €
IU(MY3HAM IIPOLIECOM, OAHAK OKPEMI AUISTHKHA MOKYTh MaTH HEOJHAKOBY PEAKIIO, II0 IPU3BOAUTE 10
JoKajnbHMX 3MiH. IIpu yJIbTpa3ByKOBOMY JOCJIKEHHI BiJ3HAyajaach pi3HAa TOBIIMHA CIIM30BOI
000JIOHKH MEePEeaHbOI 1 3aJHBOT CTIHOK MaTKu. Jlumie y 7 gocimimkyBanux (12 %) TOBIIMHA EHIOMETPIs
cknana 9,8+2,4 MM, 3 OZHOPIAHOIO €XOCTPYKTYpPOI0, 0e3 mokanpHux 3MiH (p<0,05). IIpu mpoBeneHii
nainesp - 0iomncii 3pa3kiB eHgoMeTpisa (25—27-i1 7eHb MEHCTPYaJILHOI'O IUKIY) B 54 BuUmaakax Oyiu
BH3HAYCHI OcepenkoBi (GiOpo3HI 3MIHM CTPOMH CHIOMETPis 1 TiIbkH 4 marmieHtku (6,9 %) mamu
MophoItoTiuyHO eHoMeTpiit Oe3 natonoriunux 3mid (p<0,05).

Kom0OiHOBaHe moeTamHe JiKyBaHHS XPOHIYHOI'O CHIOMETPHUTY IPH3BOIUTL 10 Mopdo-
(YHKLIOHAJIBHOTO BiHOBIICHHS CHIIOMETpis, 0 3a0e3meuye CIpHUATIMBI YMOBH JUIsl iMIUIAHTALI] i
PO3BUTKY ILTITHOTO SIAILIS.

BucHoBku.

1.B xoxi mNpOBEACHOTO JOCHIDKCHHS OYJ0 BCTAHOBJCHO, IO JBOCTAIHE JIKyBaHHS
aTpo(iYHOTO BapiaHTy XPOHIYHOTO CHIOMETPUTY € e(DEeKTHMBHMM METOJOM pealiiiTamii Ciau30BOi
00O0JIOHKM MAaTKH Ta 11 IMATOTOBKH 0 BariTHOCTI.

2. JloBeneHo, IO BHKOPHUCTAHHSA CXEMH, OO CKIQAy SKOI BXOIWThL aHTHOAKTepialbHa
(moxcurukime 1o 100 Mr mepopanbsHO 2 pasu Ha 100y i MeTpoHiga301 mo 500 Mr 2 pasu Ha H00y
mpoTAroM 14 MHIB MPOTATOM OJHOTO MEHCTPYAIBHOTO MUKITY) 1 UKJIIYHA TECTareHHa (IiaporecTepoH
y 1031 20 Mr Ha 100y 3 15 mo 25 meHb MEHCTPYaJbHOTO ITUKITY - MPOTATOM TPHOX MICAIIIB) Teparis
JIO3BOJISIE BITHOBUTH MOP(O-(YHKI[IOHATPHAN TOTEHIian eHioMeTpis Ha 88 % B MOpiBHAHHI 3
MMOYAaTKOBHMH ITOKa3HUKAMH.
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LepebOpoBackynsipubie 3aboneBanus (LIB3) sBistorcs OmHONH U3 OCHOBHBIX IPOOJIeM
COBPEMEHHON MEJUIMHEL VM3BECTHO, UTO B MOCIEAHHUE TOJIbI CTPYKTYPa COCYIUCTHIX OOJIe3HEH MOo3ra
MEHSETCS 3a CUET HapacTaHUs UIIeMU4ecKux (opM. IT0 00YCIOBICHO MOBBIIICHUEM YACIHLHOIO Beca
apTepUalbHOW THIEPTEH3UH W aTepOCKIepo3a KaK OCHOBHOM NPUYMHBI 1epeOpOBACKYISPHOI
narosiorud. [Ipu M3y4eHnU OTAENIBHBIX QOPM HapyIICHUI MO3rOBOIO KPOBOOOPAIICHHSI IEPBOE MECTO
10 PacTpoOCTPaHEHHOCTH 3aHMUMaeT XpoHudeckas nmemus (XUM). (5, 7)

XpoHuuecKass MILIEMHUs TOJIOBHOTO MO3ra paccMaTpUBAETCs KaK €IMHbIA MaTOJOTMYEeCKUN
mpoIecc, BKIIOYAIOMMA B ce0f  pa3HOOOpasHbIe WIIEMHYECKHE HAapyIIEHHS MO3TOBOTO
KpoBooOpamieHusi,  BO3HWKAIONIME  BCIEACTBHE  HECOOTBETCTBHS ~ MO3TOBOTO  KPOBOTOKA
MeTabOIMYECKHM TOTPEOHOCTSIM MO3TOBOM TKaHW, BEAyIIEe MECTO B OTHONOTHH KOTOPBIX
MIPUHAICKHUT aTEPOCKIEPO3y IiepeOpanbHbIX [7].

Wzydyenne korHWTMBHBIX (Tmo3HaBarenbHbIX) HapymeHuit (KH), o0o3nadaembix B
OTEYECTBEHHOW JUTepaType TakKe KaK HapylIeHWe BBICIINX MCUXWYECKHX (YHKIUHA, MpH
COCYAMCTHIX 3a00JEBaHWSIX TOJIOBHOTO MO3ra HMEET BaXHOE 3HauYeHHe, OOYCIOBICHHOE
MEJIHMIMHCKAMU U COIMALHBIMU acleKTaMu MpoosieMbl. JleMeH s - BepaxeHHoe HapymieHue BI1O -
o gaHHbIM A. C. Xenzaepcon (1995) exeromno muarnocrupyercs y 1% numr 65 ner u crapme. B
CBsI3H C OOJIBIIION PACIIPOCTPAHEHHOCTHIO COCYAMCTHIX 3a00ICBaHMI MO3Ta U TIOCTAPEHUEM HACCICHHUS
B IOCJICTHUE TOJABI B OOJILIIMHCTBE SKOHOMHYECKU Pa3BUTHIX CTPaH HAOIOMACTCS 3HAYUTEIIBHBIN
pocT uuciia 60JIBHBIX ¢ COCYTUCTOM AeMennuei. [2, 3, 6]
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Hecmotps Ha wuHTEHCHMBHOE wu3y4eHHe Mopdororuueckoro cyocrpara KH mpu [IB3,
naTo(QU3NOIOTUIECKHE MEXaHU3MBbl HX (DOPMHUPOBAHUS OCTAIOTCS HEAOCTATOYHO HM3yYeHHBIMH. B
JUTEepaType OTCYTCTBYET NETalbHBIH HEHPOTICHXOIOTUYECKHNA U SICKTPOPU3NOIOTUICSCKUN aHAIN3
KH na ¢one 1[B3, B 3aBUCHMOCTH OT TOJIOBOTO IeMop¢u3Ma. AKTYalbHOCTh MPOOJIEMBI, a TaKkKe
HEKOTOPBIC HEU3yUCHHBIE U CIIOPHBIE BOIPOCHI OMPEEIIHIIN LIEIH U 3a]1a4i HACTOsIICH paboThI.

Leas padoThl: aHANW3 HEHPOICHMXOJOTHYECKUX M dleKTpoduzuonornuecknx ormnunid KH
npu XUM Ha ¢one runepronnveckoir Oonesnu (I'b) B 3aBHCMMOCTH OT Iojla, C YTOYHEHHEM
Herpodmsnomornuecknx mokasareneit KBIIL.

Martepuan u Metoabl ucciaenoBanus. Hamu uccienorano 110 mammentoB ¢ XMM 2 craguun
Ha (one rumepronnyeckoii Oone3nn |l (I'b), HaxoAMBHIIMXCS Ha JIEYCHWH B HEBPOJIOTHYECKOM
otnenerann Ob6mactHolr Comarndeckoii 6onpHUIBL.  Bee o0cnemxyemblie ObIUTH pa3eNieHsl Ha 2 TPYTIbL:
| rpymma Brmrodana 41 xeHmuH (cpeaHuii Bo3pact - 45,5+7,7 ner) u 1l rpynma Brimrodana 69 My>kduH
(cpemnmii Bo3pact - 51,2+6,7 ner). O6e rpymIsl OBUTH COTIOCTABMMEI TI0 BO3PACTY U THATHO3aM.

CoOTHOIIIEHHUE TI0 MOy Y 00CIeN0BaHHBIX OOIBHBIX ObUTO 1:1,7 B monb3y MyxunH. CpenHHM
BO3pacT ManueHToB coctaBui 62,8+8,3 roga. CpemHsas MPOAOIDKUTENLHOCTh 3a00I€BaHNs B HAIIUX
UCCJEeNOBaHUAX COCTaBUIa 5,7 JeT.

KonTponbryto rpymimy coctaBuim 20 370pOBBIX JIUI] C HOPMAIILHBIM YPOBHEM apTEePHAIBLHOTO
JaBJIeHUs U 0e3 CTeHO3WpYHIMX 3a0oieBaHUil cocynoB Mo3ra. CpemHuil BO3pacT B ATOW TpymIe
cocraBui 53,1 £ 9 roga.

MeToabl uccieIOBaHUs BKIIOYATH OOLICKIMHHYECKHE METOIBI: OOIINI aHAIN3 KPOBU U MOYH.
buoxuMuyeckne uccleoBaHUS BKIIOYAIM KOaryJorpaMMy KpOBH, BpeMs CBEpPTBIBAHHSA KpPOBH,
odranemockonua. OOcneayeMbIM Takke OBUIM TIPOBEICHBI HEHPO(PU3MOTOTHYECKHE METO/BI
uccnenoBanus: Y31 aprepuii u BeH royioBbl, MPT romoBaoro mosra, 331" ucciemoBaHus TOJIOBHOTO
MO3ra, KOTHHTHBHBIC BBI3BAaHHBIC NOTCHIHANBl Mo3ra (1,4), a Takke HCCIEAOBAHUE BBICIIIUX
KOPKOBBIX (DYHKIIHI Helponcuxomornueckum tectom MMSE.

O0cy:xneHne pe3yJbTaToOB Hcc/e0BaHus. B XoJe npoBeaeHHOTO aHaan3a, OTMEYEHO, YTO
B rpymme y skeHmuH y 29 (70,1%) BeIABIEHBI IPU3HAKK IepeOpaTbHON TUCTEMHUH, B TPYIIE MY KUHH
3TOT TIOKa3aTens ObUT JocToBepHO HMKE — 25 (36,2%) ciywaeB. B rpynme xenmuH ymepenasie KH
ObuH y OoJbIIeTo Yncia 00IbHBIX (65,9%), UTO TOCTOBEPHO BHIIIE TIOKA3aTEJeH B IPYIIe Y MYKUHH,
I7ie Yuciio ciydaeB ymMmepeHHbIX KH Obu10 HauMeHbIIMM 1 cocTaBuiio Juiib 34,8%. (Tabm.1.).

Tabmuna 1. Beipasxkennocts KH y 6onpab1x ¢ XM Ha ¢one I'b 1l B 3aBucuMoctu ot nosna.

Crenenn KH Kenmmupr  (n=41) | MMSE (6ams1) | Myskuunbl  (n=69) | MMSE (6asuibr)
n % n %

Jlerkue KH 14 34,1% * [ 21,5+1,2 45 65,2% | 22,1+0,8

VYwmepennsie KH | 27 65,9% * | 15,7+ 0,9 24 34,8% | 175+14

3nech u nanee [IpuMevanue: * — pa3nuuus JOCTOBEPHBI MEXAY IPyNIaMH

Taxoke OblTM MccnenoBaHa BbipaxkeHHOoCcTh KH mo mkane MMSE y My4uH M JKEHIIMH B
3aBUCHMOCTH OT HAJIMYHMSl Y HUX CUMIITOMOB LiepeOpanbHoil BeHo3Ho# aucremuu (BLIJ). Kak BunHO
u3 Tabumiel 2 B rpyre xenmmHd ¢ B ciydaes ¢ YKH Obuto 10cTOBEpHO BHIIIE, YeM B Tpyrmie 0e3
BII/I, xak cpeny >KEHINMH, TaKk U cpeau MyxuumH. B rpynme myxumH ¢ BIIJl coorBercTByrOIINE
MOKa3aTeln OBLTM HWKE TI0 CpaBHEHHWIO ¢ Tpymmoi sxeHmuH ¢ BIJ[, rae MOCTOBEpHBIX pas3iudmit
oOHapyXeHO He OBLIO.

Hapsimy ¢ KIMHHKO-HEBPOJIIOTHYECKUMH HWCCIEIOBAaHMSAMH OBUIM  BKIIOYEHBI B OJIOK
UCCIIEIOBaHUM, MOMUMO peructpamuu O3I', ucciaenqoBaHUsT KOTHUTUBHBIX BBI3BAHHBIX IOTEHIMATIOB
(P300) (Goodin D.S., Aminoff M.J. 1986). Korautusasie BeizBaHHbIe moTeHnnans! (KBIT) 6puti BEIOpaHbI
B CBSI3M C TEM, YTO OHH MO3BOJSIOT OIICHMBATh JH/IOTEHHBIE COOBITHS, TMPOUCXOJAIINE B MO3TE H
CBSI3aHHBIE C PAcIlO3HABAHUEM U 3aTIOMHHAHUEM TIpeIbBIsieMbIx cTuMynoB (I Hesqumkuit B.B., 1997).
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Tabmmra 2. BeipaxkerHocts KH y My»4rH 1 KEHIIWH B 3aBUCUMOCTH OT Haym4ust fipu3HakoB BLJ.

rpymmna ¢ BILT rpymnmna 6e3 BILJ]

Crenenn

KH MMSE(6ayubi) | Kenmmnasl | (n=29) MMSE(6ayutel) | Kenmunael | (n=12)
n % n %

Jlerkue KH | 20,340,7 4 13,8% 22,340,2 8 66,7%

IMCPSMHME | 131415 * | 25 86,206 | 17,1+1,1 3 25,0%

Crenenu

KH MMSE(6ab1) | Myxuunsl | (n=25) MMSE(6anmnb1) | Myxuunbl | (n=44)
n % n %

Jlerkwe KH | 22,1+1,2 9 36,0% 22,6+0,2 36 81,8%

EEEPCHHHC 15,6+ 0,4 14 56,0% | 18,6 + 1,2 8 18,2%

Heiipodusnonornueckue ucciaeaoBaHus HaMH MpoBeAeHbI 46 OONBHBIM NEPBOW U BTOPOH TPyYIIIIL.
PesynbraTh! nccnenoBanuii conoctaBmsuch ¢ nmokasarensamu KI'. /lanHble npeacTaBieHs! B Tabauie 3

W3 mpencraBiaeHHO# Tabmuibl 3, BUAHO, YTO OCHOBHBEIe mokaszartenn KBII y sxeHmwmH u
MY)KYWH UMeH pa3nuuus. Tak, ObITM OTMEUYEHBI HOCTOBEpHBIE pasziuyus mo jgateHTHocTH P300. V
MY>KUMH 3TOT MOKa3zarens Obl1 paBeH 397,85+63,21 Mc, Toraa Kak y skeHmuH — 368,75+53,01 mc.

[lo ocTanbHBIM W3Y4YEHHBIM MapamMeTpaM pa3iuuus ObUlM  He JO0CTOBepHBL. [lpum
comnocrasyieHnn nokazaresneil KBIT y GonbHBIX MepBoii 1 BTOPOH TPYIIIBI, HAMH OTMEYEHO YAJHMHEHHUE
roKa3zaTesieil JaTeHTHOCTH 110 BCEM OTBEACHHUSAM, C COXPAaHHOCTBHIO Pa3HHUIIBI TIOKa3aTesneil y OOIbHBIX
C JIEBO- M NPABOINOIYIIAPHOM JIOKanu3auued. XOoTs pasnuuus B IOKA3aTeNsiX BTOPOH U IEpBOM
TpyNnsl HOCWIM HEAOCTOBEPHBIA XapakTep, OHW WMENH OOJbINEe 3HAYEHHS, YTO COOTBETCTBOBAJIO
Oonee rpyObIM KOTHUTHBHBIX HapymeHusM. CiaeqoBaTeNbHO, PErUCTPalisi KOTHUTUBHBIX BBI3BAHHBIX
NOTCHLIUAIOB TO3BOJSIET MHOJIYYHUTh JONOJHUTENBHYI0O HWH(POPMALMIO O COCTOSHUM KOTHUTHBHOM
cdepsl y 60mbpHBIX ¢ X1M.

Tabnuma 3. [Tapamerps! Bei3BaHHBIX noTeHIaoB P300 v obcnenoBanubx 601pHBIX ¢ XM
B 3aBUCHUMOCTH OT I10JIA.

ITapameTpsl orBeaeHus | KI' Kenmunusr (n=28) | Myxunnsl (n=18)
JlatentHocts P3, mc | C3 351,9+243 368,75+53,01 *A | 397,85+63,21 *

C4 341,8426,3 367,62+52,63 *A | 389,25+61,34 *
ﬁig”my’la N2/P3, | 3 504328 7.5043.30 7.8143.29

C4 5,6+2.91 7,59+3.0 7.642,9
JlarentHocts N2, mc | C3 268.4+41,7 2558143414 28591439, 1

C4 269+472 251,18+32,67 271,18+22,7
JlatentHocts N3, mc | C3 45724543 460,40+77,82 465,40£78 27

C4 451,7+60.3 461,86+79,84 465,68+£74,48
ﬁfgﬂmyna N3/P3, | 3 6,1+6,37 6,98+4.41 6.83+4,18

C4 8,25+6,89 6,84+3,76 6,84+3,69

Tpumeuanue: * - paznuuusi docmosepHvl medicdy epynnou myaxcuur u KI.
N - pasauyus 00CmMoBepHbL MeNCOy 2PYNNOU MYAHCUUH U SPYNIOU HCEHUWUH.

[Ipu nopakeHnH JEBOTO MONYIIAPUs OTMEYANIOCh OoJiee 3HAYUTEILHOE CHUKEHUE aMILTUTY b
U yBenuueHue naTeHTHocTH nHuKa P300, 4ro CBHIAETENHCTBOBAIO O OOJNBILIEH BBIPAKEHHOCTH
KOTHUTUBHBIX HAapyUIEHHH M COOTBETCTBOBAJO JAaHHBIM HEMPONCHXOJIOTHMYECKOT0 O0CIeTOBaHMS.
JlatenTHOCTH KOMIIOHEeHTa N2 OblsIa OOJBINE BO BCEX OTBEACHUAX Y OONBHBIX C MOPAXKEHUEM MIPABOTO
NOJyIIApHs, YTO, BEPOSTHO, OBIJIO CBSA3aHO C MPEUMYIIECTBEHHO THOCTHUYECKOH (YHKIMEH NaHHOTO
MOy Iaprs U, KaK CIeACTBHE, HAPYIIEHHEM MTPOIECCOB OTMIO3HAHUS CTUMYJIOB.
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B 3aknrodeHnn MOXHO CKa3aTh 4TO, HEUPOIICUXOJIOTHYeCKoe 00ciIeIoBaHne W KOTHUTHBHBIC
BBI3BAHHBIC MMOTEHUUANbBI SIBISIIOTCS BaXKHBIMA METOJAMHU OLEHKH COCTOSIHUS BBICILIUX MCUXUYECKUX
¢dysxmuit 'y ¢ XMM, MO3BONSIOIIMMU OIEHUTH CTETIeHb BOBIICYCHHS B IMAaTOJOTHYECKHHA TpOIlecC
MOpPaKEHHBIE OTAENBI MO3ra, a TakkKe (YHKIMOHAIBHOE COCTOSHHE TOJIOBHOTO MO3Ta B IIEIIOM.
HccnenoBanne mokasaio OTINYMS HEHPOICHUXOIOTMUYECKUX TMOKa3aTelned B 3aBUCUMOCTH OT I10jia, B
rpymIe y XEeHIIMH HaOmonanuch nocTtoBepHO Oonee BolpakeHHble KH u Oonee HU3Kas CKOpPOCTbH
MIPOBEICHNS BBI3BAHHBIX KOTHUTHUBHBIX MOTEHLHMAJIOB B TOJIOBHOM MO3re€, B OTJIMYMHU OT MYKUHH.
[puyem mokazatenu no mkane MMSE B rpymme xenmma B BIJI Obuti Takke OCTOBEPHO HIDKE
COOTBETCTBYIOIIMX TOKaszareneil obcimemyeMbrx skeHmuH 0e3 BIIJl, m 6GamipHas BEIPaKEHHOCTH
COOTBETCTBYIOIIMX TOKa3aTesel Takke ObUTAa BBINIE TIO CPABHEHUIO C TPYIION Myk4uuH kKak ¢ BI/I,
tak u 6e3 BLJl. CrnexmyeT mpeAmonoXwuTh, 9TO NMPH TUMEPTOHHYECKOW SHIE(ATIONaTHH HAINIHE
BEHO3HOW IUCIUPKYJSIIMA TOJIOBHOTO MO3Ta OTSTOMIAET TeYeHHe IMepeOpaabHOW HWINeMHH, |
MIPEICTaBUTEIM )KECHCKOr0 0J1a HAXOASTCS B TPYMIE PUCKA.

ITonyuenHsle maHHBIE HEOOXOAMMO YUHTHIBATH IPH JIedeHHWH OOMbHBIX ¢ XMM Ha ¢one
TUIEPTOHNYECKOM OOJIe3HH, W, PEKOMEHAOBAaTh MAalMEeHTaM C JaHHOW MAaTOJNOTHel, 0coOeHHO
KEHCKOT0 TI0JIa, PaHHIOK MPOQHUIAKTUKY KOTHUTHBHBIX HApyIICHWH TOJOBHOTO MO3ra, KOTOpas
BKJIIOUAET PEryJAPHYIO aeKBaTHYIO 0a3UCHYIO TEPalHi0 apTepUabHON THIIEPTEH3UH M IPUMEHEHHE
KypCOB BEHOTOHU3UPYIOIINX, HOOTPOIHBIX U HEHPOTPOPUIECKUX MPEnapaToB.
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Beenenue. DHTEpocOpOLUs — OJUH M3 CIIOCOOOB JieueHUsl 3a00JeBaHMid, 00IaacT MEIbIM
PSAOM MPENMYIIECTB B CPABHEHNN C IPUMEHEHHEM JIEKAPCTBEHHBIX CPEACTB. DTO OOYCIIOBICHO TEM,
4TO OOJNBLUIMHCTBO 3HTEPOCOPOCHTHI NMPAKTHYECKH HE BCACHIBAIOTCA 4Yepe3 KeIyJOYHO-KHIIEUHBIH
TPaKT B CBSI3M C YeM, MCKJIFOYAETCSl BMEIINBAHNE MX B METa0OJIMYECKHE MPOIIECCHI, TPOTEKAIOIINE B
opranmsme. B pesynprare u3bickaHui yu€Hbplx MHcTHTyTa XMMHMH W (u3uku noiuMepoB AH
PecnyOnuku Y30ekucraH, ObIO MOMYYEHO BELIECTBO OEIKOBOW MPUPOABI M3 OTXOJOB MIETKOBOTO
NpoU3BOACTBA. JIaHHBIA NPOAYKT MPEACTABISIET COO0I KPUCTAIIMUECKHUH OPOLIOK KPEMOBOTI'O IIBETA.
On 0e3 3anaxa, CJIa0OKHCIBIA HA BKYC, TUTPOCKOIIMYEH, HEPAaCTBOPUM B BOje, pacTBopuM B 63%
NaCNS u 44% CaCly. IlpenBaputensHoe ucclieioBaHUE, MTPOBEAEHHOE HAMH, ITOKA3ajlo, YTO JaHHOE
BEIIECTBO HE IEPEBAPUBACTCS B JKEIYAOYHOM COKE, O 4E€M CBHUJIECTEIBCTBOBAJIO HE H3MEHEHHA
CoJiep)KaHUsl aMUHHOTO a30Ta B JKEJIyJOYHOM COKE IPU €r0 MHKyOaIuM B XelyJo4HOM coke. Hamu
NPOBENICHBI UCCIIEOBaHUS MO M3YYECHHUIO 3(PPEKTUBHOCTH JaHHOTO BEIIECTBA, YCIOBHO HAa3BAaHHOTO
BC-1 (buonornueckuii copOeHT - 1) B ycTpaHEeHHH HapyLICHUH JIUITUIHOTO OOMEeHa B SKCIIEPUMEHTE.

Hens uccaenoBanus. Onenka 3¢ddexruBHOCTH BemectBa bC-1 B ycTpaHeHHH HapyIICHHI
JUMAAHOTO 0OMEHa IPH 3KCIIepuMeHTanbHoM runepxonectepuaeMu (I'XC) MonennpoBaHHOH y KpBIC.
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Marepuaj u MeToAbI HccenoBanusi. ONBITE IPOBEICHBI Ha 55 OeIbIX KphIcax-caMIlax MacCcoi
tena 200-250 r. JXKuBOTHBIE COAEp)KANIKUCh B CTaHAAPTHBIX YCJIOBUSX BUBapusi IpPU E€CTECTBEHHOM
OCBEIIEHWH W CBOOOJHOM JOCTyme K BojAe M muie. [IpoTokonm SKCHepUMEHTOB COOTBETCTBOBAT
STUYECKMM HOpMaMm, m3JIokeHHbIM B «[IpaBumax mpoBenmeHuss pabOT ¢ HUCIOJIB30BaHUEM
IKCIICPUMEHTAIIbHBIX JKUBOTHBIX», a Takke B JlupexktuBe 2010/63/EU Eppomelickoro mapnamMeHTa u
Cogera Epponeiickoro Coro3a 1o oxpaHe KHUBOTHBIX, UCIIOJIb3YEMBIX B HAYUHBIX IIEJISX.

OxcnepumenTtanbHyo [ XC y 15 kpbic (KOHTpOJIbHAS TPYIIIA) BRI3BIBAIH MyTEM €KEAHEBHOTO
MEPOPaTHLHOTO BBEACHUS 2 MJI CMECH CITUPTOBOTO M MACISHOTO PacTBOPOB BHUTaMuHA J[2 u3 pacuéra
80 000 EZl ma 100 r maccel 1 XC B nmo3e 200 MI/KT, JONOJTHUTENBHO K OOBIYHOMY JIA0OPaTOPHOMY
pammony, B TedeHue 6 mHel [6]. B ombiTHON Tpymme *XUBOTHBIM (15 KpBIC) mepopasbHO BBOAWIH
BemectBo BC-1 ognoBpemenHo ¢ XC wu Buramuuom J[2 B goze 0,5 r/kr. [lapaminensHo u3ydanu
TUNUAHBIE TTOKazarenu y 10-u MHTAKTHBIX >KHBOTHBIX. JKWBOTHBIX, HAXOISIMIMXCSA IOA 3(PHpPHBEIM
HapKO30M, JIEKAITUTHPOBAIIN Ha 7-€ CyTKH OTIBITA.

B criBOpoTKE KpOBH COzEp)KaHHE XOJIECTEpHHA, OOLIMX JIMIUIOB, TPUIIIULIEPUIOB ONPEAEIISUTH C
TOMOIIBIO TecT-HaO0opoB (upmbl "Lachema" (Yexwus). Coaeprkanne oOmmx (HochOIUITHIOB B CHIBOPOTKE
KPOBU OIpENesuIi B IKCTpakTe OOIIMX JIMIMIOB, BBIICICHHBIA CMeChl0 XyopodopMa M MeTaHoa.
OKCcTpakImst 00X JIMIMAIOB U3 TICYEHOUYHON TKAaH! M a0PThI OCyIIecTBIIUN 20-KpaTHEIM 00BEMOM cMeCH
xjopodopmMa u MeTaHoda B coorHoureHn 2:1 mo Pomuy [5] W nmanee rpaBUMETPHUYECKAM METOIOM
oTIpenersuy ux cofeprkanue. ConeprkaHue X0JeCTepHHA, TPUIIHLEPHIOB B OKCTPAKTaX MEYEHOYHON TKaHH,
a TaKKe XOJIECTEPHHA B IKCTPAKTaX aopThl OMpPENENUT C TOMOIIBI0 TecT-HabopoB ¢upmbl "Lachema"
(Uexus). Coneprxanue (HochOIUIUIOB B IKCTPAKTax KPOBH, NIEUEHOUHON TKAHU M AOPTHI OMPEICISUIN 110
konmmuecTBy (ocopa MeromoM CrenOepra m CeeHnepxoma (1963) mocite MUHEpaTH3alUy JTHITHIHOTO
9KCTPaKTa B CMECH CEPHOM U XJIOPHO KUCIOTHI [8].

Juis mpuOnMKeHns OIbITa K YCIOBUSM, HAaOMOJAIONINMCS B KUIIEYHHUKE, OBUTA IPOBEIEHBI
WCCIIEZIOBAHUS M0 M3YUYCHHIO COPOIMOHHON crmocoOHOCTH bC-1 K OCHOBHBIM KOMIIOHEHTaM JKEI4YH -
JKETYHBIM KHCJIOTaM, XOJiecTepruHy M OmnmpyOuHy. llpm 3TOM OBITa MCHONB30BaHA TyOeHAJIbHAS
JKEIIYb YEJIOBEKa, IOJYYCHHAs TMPH JUATHOCTUYECKOM 30HIUMPOBaHUM. JlJis OIpeneNeHus Mak-
CHUMaJbHOW COpOIMK M3ydaeMbIX BellecTB, K oopasnam BC-1 B 10,0 mr moGammsiim Bo3pacTaromue
00wéMmseI (0,5, 1,0, 1,5 u 2,0 M) nyoneHabHOH skemrau. OOpa3ibl HHKYOHPOBAIHM B TEUCHHE 3 9acoB
npu 37°C, MOCTOSHHO TepeMelInBasl COAepKuMoe mpoOupok. 1o ucTeueHNH BpeMEHH MHKYOaluu
BC-1 ormensnmu neHTpubYrupoBaHNEM, W B CyNepHATaHTE OIPENEISUTA KOHIICHTPAIHUIO KEITIHBIX
KHUCJIOT 1 xoJnectepuna 1o [7]. Coneprkanue OumpyOnHa onpeaensum o [9].

VY 15 xuBoTHBIX ¢ dkcnepuMeHTansHOH ['XC m3ydanmn Taxke BimsHEe bC-1 Ha cekpenwio u
cocTas xem4u. JKerub a7 uccieqoBaHus COOMpaiy B TedeHue 4 4acoB M0J] STaMUHAIOBBIM Hapko3oM (50
MI/KI' BHYTPHODIOIIMHHO) KaHIOJMPOBAHWEM OOIIETO SKEIYHOTO TPOTOKa; M3MEpsH e€ o0beM |
OTIPEIEIISIIA CO/IEPYKAHUE YKEITYHBIX KHUCIIOT, XOJIECTEpHUHA 1 OWMITMPYOHHA 10 BBIIIEyKa3aHHBIM METO/AM.

Craructryeckylo 00pabOTKy TIONYyYEHHBIX Ppe3yJbTaTOB MPOBOJMIM C  TOMOUIBIO
CTaHJIAPTHBIX METOOB BaPHALIMOHHON CTATUCTUKH C IpUMeHeHuneM t-kputepus CThIOIeHTa.

PesyabraTrbl ucciaegoBanus. [IpoBen€HHbIE MCCNEeNOBaHUS BBIABUIM PSAJ CYLIECTBEHHBIX
W3MEHEHUH JHIHUIHOTO OOMEHa B CHIBOPOTKE KPOBU Y KpBIC, MPH WX KOPMIIEHHH 3K30T€HHBIM
xonectepruHoM. Y kuBOTHBIX ¢ ['’XC comepkaHue OOIUX JMIHIOB OBLIO MOBBINIEHO Ha 228% 1o
cpaBHEHUIO ¢ HOpMOH. KoHITeHTpamus xojecTeprHa Takxke Obuia moBbiieHa Ha 205% 1o cpaBHEHHIO
C WHTaKTHBIM 3HaudeHHeM. [Ipum 3TOM comeprkanme oOmmX (ochoIMIUI0B OCTaBAIIOCh HA YpPOBHE
MHTaKTHBIX JKUBOTHBIX. IHTEpecHBIM (DakTOM SBIISIETCS PE3KOe CHIKEHHE YPOBHS TPUIIIHLEPUIOB.
OHno cocraBuio Beero 29,6% MHTaKTHOTO 3HaYeHus (Tadi. 1).

Tabnuua 1. Bnusuue Bemectsa bC-1 Ha conepxanue TUINI0B B CBIBOPOTKE KPOBH Y KPBIC €
rUnepxonecrepuHeMueit (Mr%)

IToka3arenu I pymret
HMHTaKTHasI koHTposbHas (I'XC) ombrtHast ([XC + BC-1)
OO01ue JTUmUab 234,78 + 20,35 535,26 + 38,36° 384,06 + 15,14*°
XonectepuH 73,94 + 4,46 151,93 £5,14* 108,15 + 3,28*°
Tpurnuuepu st 70,81 +2,18 20,98 +0,78? 35,39 + 2,28%°
dochonmmuab 122,00 £ 9,79 128,24 +1,40° 187,14 +11,33*°

[Mpumedanwue: 3qech ¥ B Tabd. 2, 3 u 5: a— P < 0,05 no cpaBHEHUIO C UHTAKTHBIMHU

nokazarersiMu, 6 — P < 0,05 o cpaBHEHHIO ¢ KOHTPOJIHHBIMU ITOKA3aTEIISIMH.

[pu neueHun KUBOTHBIX ¢ BeecTBoM BC-1 coneprkanue oOIIMX JMIHIOB U X0JICCTePUHA CTATHC-
TUYECKH 3HAYMMO CHU3UIIOCH Ha 28,3 1 28,8% COOTBETCTBEHHO IO CPABHEHUIO ¢ KOHTPOJILHBIMU
3HAUYEHUSAMH, OCTABAsICh IIPU 3TOM BBIIIIC MHTAKTHBIX 3HaUeHui Ha 163,5 u 46,3% cOOTBETCTBEHHO.
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DHTepocopOmMsi B TeUeHHWE 6 IHEH CIocoOCTBOBajia TOBBIMICHHIO COICPYKAHMS OOIINX
¢dochomunuaoB Ha 53,4 m 45,9% mO CpaBHEHMIO C HMHTAaKTHBIM M KOHTPOJIGHBIM 3HAaYCHHEM
COOTBETCTBEHHO. Habmroanu TakKe MOBBINMICHUS YPOBHS TPUTIUILICPUIOB Y JICUSHHBIX )KHBOTHBIX Ha
68,7% 1O CpaBHEHHIO C KOHTPOJBHHBIM 3HAYCHHWEM, XOTS MO CPaBHEHHIO C HOPMOW OH OCTaBayCs
cHIKeHHBIM Ha 50,0%.

PesynpraTel uccnenoBanus nokazand, 4ro ['XC compoBOKOaeTcsi MOBBILIEHHEM B TKaHU
TICYCHU COJICpKaHMsI OOIUX JTUMHUIOB U XoJiecTepuHa Ha 167,5 u 405% o cpaBHEHUIO C MHTAKTHBIMH
3HAYCHHUSIMH (TaoI. 2).

Tabnuua 2. Biusuue BemectBa bC-1 Ha conepskaHue JTUMUIOB B IEUEHOYHON TKAHU Y KPBIC C
TUIEepXOJIeCTepUHEMHUEH (MT/T TKaHH)

ITokazarenu T pymrct
HUHTaKTHAasI koHTponbHas (I'’XC) onbitHast ([XC + BC-1)
OO0IHe TUTHIBI 57,14 + 1,89 95,71 + 0,84* 68,04 + 4,03*°
XonectepuH 3,11+ 0,15 12,60 + 0,33? 5,99 + 0,80%°
Tpurnuuepu st 14,96 £ 0,19 15,41 £ 0,21 13,93 +0,19°
Dochomumuabt 3,16 £ 0,03 3,24 £ 0,02 2,85+ 0,100

Y JKMBOTHBIX, TOJTy4yaBHIux BeriectBo bC-1 comepkanue oOMIUX JIMITUIOB B MEYEHOYHOW TKAHU
CTaTHCTHYECKU 3HAYNMO CHU3UIIOCH Ha 29% TI0 CpaBHEHHUIO C KOHTPOJIBHBIM 3HAYEHHEM, ITPEBBIIIIAs BCETO
Ha 19% MHTaKTHBIE 3HaYeHNs. Y POBEHb XOJIECTEPHHA B TKAHW NIEYEHHU Y ONBITHBIX KUBOTHBIX (>KHBOTHBIE
C JIEYeHHEM) TakKe ObUT CHIDKEeH Ha 52,5% 10 CpaBHEHHIO ¢ KOHTPOJIEM, XOTS MO CPaBHEHUIO C HOPMOI
OH ObuI BhIIe Ha 92,6%. ComepikaHue TPUTIHULEPUAOB U (HOCHOIHUITUIOB MOCIE PHTEPOCOPOIMU CTAIIO
HIDKE TaXKe TI0 CPAaBHEHHUIO C UCXOMHBIM 3HaueHneM Ha 7 11 10% coOTBETCTBEHHO.

[Tomydennsie pe3ynpTaThl Hokazanu, 4to npu [’ XC ypoBeHb X0JecTeprHa B a0pTE MOBBICHIICS
Ha 96,5% OT WHTaKTHOrO 3HaueHWs. B comepkanuu oOmuUX (OCHONIUIUIOB TaKKE HAOIIONATH
MOBBITIIEHNE Ha 55,5% 110 CpaBHEHHIO C MHTAKTHBIM 3HaueHueM (Tabi. 3).

Tabnuuma 3. Bnusnue BemectBa BC-1 Ha coaepaHue JIMNMAOB B aopTe y KpbIC C
TUIepxojecTepuHeMueil

JIunwael, B MI/T TKAaHH
I'pynms
XOJIECTEPHH dochomunuast
HHTAKTHas 3,73+£0,29 5,39+ 0,29
koHTpousbHas (I'XC) 7,33 +£0,1% 8,38 + 0,45°
onbitHast (IXC+BC-1) 5,48 + 0,34%% 7,14 £ 0,42%°

Y KWBOTHBIX, TONy4aBmUX BemecTBo bC-1 comepikanme XoJjecTeprHa B aopTe OBLIO
CHIDKEHO Ha 25,2% 1o CpaBHEHHIO ¢ KOHTPOJILHBIM 3Haue€HHEM. Y POBEHb 00mux (pochorunumoB B
aoprte Toke cHu3mWiCSA Ha 14,8% MO CpaBHEHHWIO C HEICUCHBIMH KUBOTHBIMH, OCTABAsICh IIPH STOM
BBIIIIC MHTAKTHBIX 3Ha4YeHUH Ha 32,5%.

s moHMMaHusT MeXaHu3Ma THIIOXOJIeCTepuHeMuUecKkoro aeiictus BemectBa bC-1 m3ydanu ero
CIIOCOOHOCTH COPOMPOBATH KOMIIOHEHTOB YKETUH — JKEITIHBIX KUCIIOT, XOJIECTepHHA 1 OMINpyOrHa.

PesynbraThl uccnenoBaHus TMOKa3aid, 4To npu MHKyOammu BemectBa BC-1 ¢ ayoneHanmbHOM
JKEeITYbI0 HAOIO/IAaeTCsl 3HAYNTENFHOE CHIDKEHHE B HEeW CONep)KaHHs XOJECTEPHHA M KETYHBIX KHCIIOT.
Tak, conmepxkanme xonecrepuHa Ha 30, 60, 120 u 180 MuHYT MHKyOaIMM OKa3ajoCh CTATUCTUYECKH
JIOCTOBEPHO HIDKE OT MCXOIHOM KOHIICHTPAIIMK COOTBETCTBeHHO Ha 19,4, 16,4, 49,0 u 58,5% (Tab:m. 4).

Tabnuma 4. CopOuusi XoJlecTepuHa M KEITYHBIX KHCIOT U3 AyoneHanbHou xemun (0,5 m)
BemiectBoM bC-1 (10 mr) B tuHaMuKe BpeMeHH

XonecrtepuH JKemunple KUCTOTHI
HCXOHAs KOHIICHTPAIIHS B XKeIIH, MI' % 494 +0,34 131,32 + 6,58
KOHIICHTPALHH 30 3,98 £ 0,28* 92,27 + 1,45*
(Mr %) npu MHKYOAIUH JKETIH 60 4,13 +0,09* 102,90 + 2,99*
BemecTBoM bC-1 B nuHamuke 120 2,52 +0,05* 88,00 + 1,21*
(MuHYTHI) 180 2,05 +0,07* 80,56 + 1,87*

IIpumeganmue: * - TOCTOBEPHOCTH IO CPABHEHHUIO C UCXOTHBIMH TAHHBIMH.
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Coneprxannie >xemgHbIx kucimoT Ha 30, 60, 120 m 180 MHHYT WMHKYOaIMMi OKa3aJoCh TAKKe
CTaTUCTUYECKU TOCTOBEPHO HIKE OT UCXOTHOM KOHLIEHTPALK COOTBETCTBEHHO Ha 29,7, 21,6, 33,0 u 38,7%.

Janee Hamu M3y4asioch BiMsHUE BemecTBa bC-1 Ha CEKpeIuio Keauu U Ha CoJiepiKaHue e
KOMIIOHEHTOB B in vivo ycioBusix. Pe3ynbrarsl mokasanu, 4to npu qodasienuu Benlectsa bC-1 k ru-
MEPXOJIECTCPUHEMHUYCCKOMY pallOHy HaOMIOAeTCs CHIDKEHHWE CEeKpenuH d>kemdu Ha 25,6% wu
yMeHbIIIEHHEe co/iepkanus onnnpyorna Ha 17,7% 1o cpaBHEHHIO ¢ KOHTPOJIBHOMU Tpymmoii (Tabi. 5).

Tabauma 5. Bnmsuue BemectBa bC-1 Ha cekpenmio M cOCTaB JKE€T4W y KpBIC C
TUIIepX0JiIeCTepUHEMUEH

[Tokazarenu Upymris:

MHTaKTHas koHTponbHas (I'XC) omnbitHast ([ XC+BC-1)
ﬁi}‘fgg‘f{ T 1,20 + 0,006 1,17 +0,008 0,87 +0,005"°
JKenuHble KMCIOTBI, MI/MII 4,50 + 0,029 4,80 + 0,085* 4,15 + 0,050*°
XonecTepuH, MIr/Mi 0,164 + 0,008 0,124 £ 0,007 0,139 + 0,009*°
Bunmupy6un, MKr/mMi 86,8 +2,8 88,6 £3,9 72,9 +25%°

Taxke Ha (QoOHE TOBBILIEHUS YPOBHS XoJlecTepuHa B xemun Ha 12,1%, cHMXanoch
KOJIMYECTBO KEIYHBIX KUCIOT B Hell Ha 13,5% mo cpaBHeHUIO ¢ HeneueHoi rpynnoi. CieaoBaTenbHo,
IpUMEHEHHE THIepXOJeCTEpUHEMHUUECKON JueTsl C BKIodeHuWeM BemiectBa bC-1 oxa3zeiBano
onpenenéHHOe BIMSHUE Ha CEKPELHMI0 M COCTaB MKEIYM y KPBIC, YTO HOAYEPKHUBACT TECHYIO
B3aUMOCBS3b METa00JIN3Ma XOJIeCTEpUHA U JKEITYHBIX KUCIIOT.

Taxum 00pa3om, B OIbITaxX Ha Kpbicax, monydaBmmx [ XC muety, mobasnenne pemectsa bC-1
NPUBEJIO K CHIKEHUIO COJEpXaHUS OOIIMX JIMMNUAOB, XOJECTEpPHHA, TPHUINMLEPUAOB B KPOBH,
NMeYEHOYHOW TKAaHH M AOPTHI, YTO CBUAETENHCTBYET 00 3(()EKTHBHOM THNOIUNHIEMHUYECKOM H
TUIIOXO0JIECTEPUHEMUYECKOM JEHCTBUM JAHHOI'O BEILIECTBA.

OO0cy:kaeHHe pe3yIbTAaTOB HCCIeI0BaHUSA. DNHIEMHOIOIMYECKHE UCCIIEIOBAaHUsA, a TaKKe
9KCIEPUMEHTAIbHbIE ¥ KIMHUYECKUE HAOMIOACHMS MO3BOJMIN BBIAECIUTH (PAKTOPHI PUCKA PA3BUTHS
aTepOoCKIepO3a U €ro OCIOKHEHUM, TIaBHBIM U3 KOTOPBIX sBIsAeTca rumnepiunuaeMus [11]. beuto
MOKa3aHO, YTO JUIMTENbHOE CHI)KCHHWE YpPOBHS OOIIET0 XOoJeCTepMHa B KPOBH OONBHBIX C
runepiaunuaeMueii Ha 9-10% compoBokAaeTCsl CHIKEHHEM PUCKA Pa3BUTHS MIIEMHUYECKOW OOJIe3HU
cepana Ha 25% [12]. B To xe Bpems y OONBHBIX C THUNEPIUMHIEMHEH, MepeHECIMX WH(apKT
MHOKapJa, TaKoe e IO CTENEeHH CHIDKCHHE YPOBHsI OOILEro XOJeCTEepUHA YMEHBILIAET PHCK
noBTopHoro uHpapkra Ha 6% [14]. Dkcneprte BO3 oTMewaroT, 4TO CyHNIECTBEHHBIM Ui PaHHETO
YKPEIUICHHs 310pOBbs SIBIISICTCS HAYYHO 00OOCHOBAaHHOE paliMoHajIbHOE nuTanue [16]. B cBs3u ¢ atum
MIPEJCTABIISAIOT UHTEPEC JaHHBIE O CTPYKType MUTaHMs HacEJeHHUS] SKOHOMHUYECKH Pa3BUTHIX cTpaH. B
KOJIMYECTBEHHOM OTHOIIEHWH B PAa3BUTBIX CTpaHaX YBEIMYWIOCH NOTpebJIeHne MPOIyKTOB
KUBOTHOTO TIPOMCXOKACHUS M JITKOYCBOSEMBIX YIJIEBOAOB, PE3KO CHU3MWIOCH MOTpebieHue
pacTWTeNbHON mWIM, B dYacTHOCTH, Ooratod BojokHamu [10]. Hemocratounoe motpebiienue
NOCJIEHUX CBS3BIBAIOT C HapacTaHueMm "OonesHed nuBmamzauuu” [1, 2, 15]. B pasBuBarommxcs
CTpaHaXx HMCIOJIb3YEeTCsl MPEUMYIIECTBEHHO pacTUTENbHAs MHUlla, OoraTas MUIIEBHIMI BOJIOKHAMH, U Y
HACEJICHUSI Jake B CTAapOCTH PEIKO PErHCTPUPYIOTCA HIIeMuveckas OOJe3Hb cepAua U Ipyrue
3a0oJieBaHusl, OTHOCUMbIe K "Oosesnsm ruBwinsanuu” [13]. ExuHoit knaccuukanuu IUIIEBBIX
BOJIOKOH HET, II03TOMY, MHOTHE aBTOPbI 0003HAYalOT MX KaK HEIepeBapHBacMble B TOHKOHM KHILIKE
HEKpaxMalbHbIe MOJHCcaxapuIbsl (LEJUII003a, TEeMHUIEIUII0I03a, NENTHH, TYMMH, CIH3H) WU HE
YTIIEBOHOE COCMHEHNE JINTHHH.

CBs3pIBasi W TEM cCaMbIM IPENSATCTBYS BCACBHIBAHUIO B KHIIEYHHUKE psiia COEAMHEHUH,
HaIpUMep, KEITYHBIX KHUCIOT, SABJSIOMIMXCS MPOAYKTOM Jerpajanuu xonectepuHa [15], a Taxoke
HNOTCHUUAIBHO TOKCHYECKHX BEIIECTB, IOCTYHAIOIMX B KHUIIEYHHK C OOJBLUIMM KOJHUYECTBOM
NHIIEBAPUTEIBHBIX COKOB, IUILIEBBIC BOJIOKHA OKAa3bIBAIOT JHTEPOCOPOLMOHHYIO JIETOKCHUKAIIHIO
OpraHu3Ma U CIIOCOOCTBYIOT CHM)KEHHIO THIIEpIUnuaeMun [4].

N3ydyeHHOE HamH BEIIECTBO MOJYyYEHO M3 OTXOJOB LIENKOBOTO MPOM3BOACTBA M SIBISIETCA
BemecTBOM OenkoBoit mpupoabl. [lo cytm 310 Oenok (UOPOMH, OTHOCSIIMICS K Kiaccy
¢ubpmwusipabix OenkoB [3]. OH moka3an AOBOJBHO XOPOIIMH THIIOXOJieCTepUuHEMHUYeCKUN 3(deKT.
Tak, mpu mepopainbHOoM BBemeHUH BC-1 KppIicaM C IKCIIEPUMEHTAIBHON THIIEPXOJIeCTepUHEMUCH
HaOMIONAJIN CHU)KEHUE COICPKAHUS XOJeCTeprUHA U OOIIMX JIMIUIOB B KPOBHU, Ha ()OHE MOBBIICHUS
ypoBHs o0mmx Qochonunumor. I[lpu neuenun skcnepuMeHTtanbHoit ['XC HaOIOmamM Takxke
3HAYUTEJIFHOE CHIKEHUE YPOBHS XOJIECTEPHHA KaK B IEUEHOYHOM TKaHH, TaK U B a0opTe.

EcrecTBEHHO BO3HMKaeT BOMPOC O MEXaHU3ME THIIOXOJIECTEPUHEMHUYECKOTO JEHCTBHS
M3Y4YEHHOTO BellecTsa. [y ero moHuManus ObUT MPOBEAEH 3KCIICPUMEHT, TI€ H3y4aloch COPOLMOHHASL
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émkocth BemectBa bC-1 0 OTHOIIEHWIO K JKETYHBIM KHCJIOTaM M XOJecTepuHy. Pe3yibraTsl in vitro
OTIBITOB TIOKA3allv, YTO JJAHHOE BEIIECTBO COPOMpPYET 3HAUYNTENbHOE KOJIMYECTBO KaK XOJecTepuHa (J10
60%), Tak u >xemuHbIX KucHoT (10 40%) npu MHKyOamu ero ¢ AyOJeHAIBHOM kemdbpio. Ha ocHOBaHUHN
3THUX Pe3yJIbTaTOB, HAMH ObLiIa H3YYEeHA CEKPEIHsl )KETYH U COJIepKaHne KOMITOHEHTOB JKEITYH Y KPBIC C
skcnepumenTansHbIM [ XC npu BBenennu BemiectBa bC-1. PesynpraTel mokaszanu, 4to npu 6 THEBHOE
BBezieHHe BemecTBa bC-1 MPUBOANT K CHIKEHUIO CEKPEINH JKEITIH, HO TIPH ATOM HaOJFO/IaeTCsl TakxKe
CHIDKEHHE B HEll coiep KaHus KETUHBIX KHCIOT U OMaupyOuHa.

PesynbTaThl  McCclienoBaHUSI  CBUJETENBCTBYIOT O BiusiHMM  BemectBa bC-1  Ha
SHTEpOrenaTHYeCKUil IMyTh JKETYHBIX KHUCIOT, HAmoJoO0Me CEeKBECTpaHTa MKENYHBIX KHCIOT —
xonectupamuHa. [1pu BBenennn BemiectBa bC-1 xemyHpie KUCIOTHI CBA3BIBAIOTCS C HUIM U BBIBOZSTCS
U3 OpraHm3Ma, 4YTO PE3KO YMEHbBIIAeT WX KOJMWYECTBO, IONAJAlONIMX B I[I€YeHb 4Yepes
SHTeporenaTHdeckuii myTh. CHIDKEHHE COJEPXKaHMS JKETYHBIX KHUCIIOT CTUMYJIUPYET MX CHHTE3 W3
XOJIECTEPHHA, 32 CUET Yero CHIDKAETCS COJEep)KaHWe IIOCIETHEer0 B IEYeHH. YCHIIEHHE pacraia
XOJIeCTeprHa Al 00pa30BaHMA KETYHBIX KHCIOT C OJHOW CTOPOHBI, OJOKHPOBAaHHME BCACHIBAHUS
MUIIEBOTO JKHUPa U XOJECTepUHA B KUIIEYHUKE 3a CUET JAeHUIHTa CBOOOTHBIX JKEIYHBIX KHCIOT, C
JIpyroii CTOPOHBI, MPUBOIUT K CHHKEHHIO COJIEPKaHUS X0JIECTEpHHA BO BCEM OpraHU3Me.

Takum  00pa3oMm, pe3ynbTaThl NPOBEAEHHBIX  HCCIECIOBAHMKA  TIOKAa3ald  HaJIHIUe
TUIOXO0JIECTEPUHEMHUYECKOTO JIeHCTBUS y BemiectBa BC-1, 4TO MO3BOJIUT PEKOMEHAOBATH €ro JUIs
CHIDKEHUS YPOBHA XOJIECTEpPHHA IIPU THIIEPXOJIECTEPUHEMHIH U aTEPOCKIIEPO3E.
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Introduction. Most significant representatives of thermostable polymers are the phenol-
formaldehyde tipe polymers [1-4].

Recently, to increase some indices norbornane tipe bisphenols were used for the synthesis of
phenol formaldehyde type polymers. It enabled us to decrease of cross-linking of macromolecules,
which makes significant effect on physical-mechanical and other indices of polymers [3-5].

Thanks to the very interesting set of properties of other type polymers containing
cycloparaffin card type groupings [6,7] we considered interesting and expedient to lead investigations
in the sphere of phenol formaldehyde polymers with other bisphenols.

Experimental part. Initial component of the synthesis was norbornane tipe bisphenol (as the
phenol component) and alcoholic solution of formaldehyde.

Interaction of norbornane tipe bisphenol with formaldehyde was investigated in n- propyl
alcohol, at 125-145°C temperature interval, in the presence of ammonia as the catalyst, at bisphenol to
formaldehyde molar ratio 1:4.

Schematically the reaction can be presented as follows:
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where R =

Control over the reaction process was realized according to the quantity of the used

formaldehyde [7].

It was found that at 125-145°C temperature interval, up to the high rate of conversion, the rate
constants preserved constant values during the reaction, and were calculated by the quadratic equation

of Arrhenius.
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Direct linear relation of logarithm of the rate constant at inverse absolute temperature refers to
the second order of the reaction. Activation energy of the given reaction calculated from this relation
(dependence) according to Arrhenius equation equals to 67,0+10% J/mol.

Effect of various factors on the process of reaction, and namely those of temperature and
reaction length, quantity and nature of the catalyst, type of reaction medium, concentration and ratio of
initial reagents were studied.

By the increase of temperature, the rate and speed of conversion are increased. Rate of
conversion increases also at the increase of reaction duration. Kinetic curves of the reaction are
significantly affected by the quantity of the catalyst to determine the effect of nature of the reaction
medium, the reaction was carried out in various organic solvents: n-butanol, 1,2-ethyleneglycol, 1,4-
butyleneglycol and glycerin. Experiments showed that for 5 hours of the reaction the conversion rate
equaled to 90,00; 95.00; 95.00 and 98.10, correspondingly. The best results were obtained when the
solvents glycerin was used.

It was shown that at the increase of starting concentration of bisphenol from 0.1 to 0.6 mol./I
in the reaction mixture, the maximum fractional conversion is increased and by the end of 10 hrs it
equals to 75 and 98,1%, correspondingly.

At the interaction of formaldehyde and bisphenol the formaldehyde to bisphenol ratio 4:1 is optimal.

The most optimal term for the process is its carrying out at 145°C in n-propyl alcohol, at
molar ratio of starting components 1:4, in the presence of 1 mass % HCI used as a catalyst, at the
reaction duration 10 hrs and initial concentration of bisphenol — 0.6 mol./I.

Results and discussion. Formation of reaction products is confirmed by the data of IR
spectroscopy. IR spectra of absorption show the absorption bands in the regions 1380 and 3360 cm™,
characteristic to valence and deformation fluctuations of phenol hydroxyl hydrogen bonds of the
polymer. Absorption bands in the regions 0f1600 cm™ corresponds to aromatic nuclei. They are
thermo-reactive and suffer hardening at heating.

Novolac at heating up to 400°C on the air, the mass is decreased by 40%. Decrease of the mass up to
400°C should be attributed mainly to the hardening process, which apparently proceeds up to 400-440°C.

Above this temperature, the destruction processes are prevailing. At 500°C the whole polymer
is evaporated, without coke residue formation.

In IR spectra of the product of thermal treatment of novolac of bisphenol, carried out at 200°C,
in isothermal conditions, the intensity of absorption bands at 1085 and 1110 cm™, corresponding to
simple ether bonds, greatly decreases. Destruction of these bonds takes place and infusible and
insoluble product, resite is formed

On the base of the IR-spectral data the mechanism of the process of hardening of novolac of
bisphenol can be presented as follows: at the initial stages, at high temperatures the infusible and insoluble
product is formed, which is confirmed by the decrease of intensity of absorption band in the region 825 cm ™.

At thermal treatment at 250°C, the IR spectra show a band of adsorption corresponding to the
aldehyde group, at 1660 cm™, which is explained by partial oxidation of methylene group, and a band
of absorption in the region of 1680 cm™, which is characteristic to quinoid groups,

At thermal treatment of novolac olygomer of bisphenol, at 300°C, IR spectra of the product of
hardening show absorption band in the region of 1600 cm™ and the increase of absorption band
intensity in the region of 1720 cm™. Behavior of phenol hydroxyl groups at thermal treatment in the
temperature interval 250-300°C should be emphasized. Absorption bands at 3360 and 1389 cm™,
characteristic for valence and deformation fluctuations of phenol hydroxyls, linked by polymer
hydrogen bonds, suffer great changes. Their intensity is decreased, while the intensity of the bands at
3550 and 1360 cm, belonging correspondingly to valence and deformation fluctuations of phenol
hydroxyl, participating in the formation of dimer hydrogen bonds - increase. This refers to regrouping
of polymer hydrogen bonds towards those of dimers, characterized by high resistance.

To evaluate thermal stability of norbornane-containing bisphenol aldehyde polymer, we
prepared resite of the corresponding polymer.

Resite was prepared as follows: weighted amount of a novolac olygomer sample was heated to
180-200°C 10-15 min prior their melting. When the melt started hardening, it was subjected to thermal
treatment at 250°C within 1 hour. We carried out thermomechanical studies of resite.

Resit, obtained by hardening of novolac olygomer of 2,2-bis-(4-oxyphenyl)norbornane, in distinct
from common phenyl formaldehyde resites, up to 300°C don't reveal mass decrease practically, while in case
of common phenol formaldehyde resite, the mass decrease in this case equaks to 10%. Resite with norbornane
grouping suffer intense decomposition in temperature interval 450-480°C.
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Norbornane-containing resite suffers decomposition without formation of coke residue, which
enables us to recommend it for making heat-eliminating covers.

Thermomechanical studies of norbornane-containing resite showed that the polymer revealed
insignificant deformation when it was treated up to the temperature of thermal decomposition.

High thermal indices of a polymer on the base of novolac olygomer of 2,2-bis-(4-oxy-
phenyl)norbornane, enables us to use it as the binder for the creation of heat and thermally stable
materials. Glass-reinforced plastic on the base of novolac olygomer of 2,2-bis-(4-oxy-
phenyl)norbornane, according to its dielectric and mechanical characteristics significantly exceeds
glass reinforced plastics on the base of common phenol formaldehyde oligomers, (see Table).

Table 1. Mechanical properties of some polymers and phenol formaldehyde type glas-
reinforced plastics

# Sample type Relative Static Brinnel
impact bending hardness
strength, MPa number
n, cm/cm? MPa

1 Polymer on the base of novolac

olygomer of 2,2-bis (4-oxyphenyl)- 30 35 280
norbornane

2 Phenol formaldehyde polymer 25 39 343

3 Glass-reinforced plastic on the base of

novolac olygomer of 2,2-bis (4-oxy 1100 200 320
phenyl)-norbornane *

4 | Glass-reinforced plastic on the base of 170 63 )

phenol formaldehyde oligomer

5 Glass-reinforced plastic on the base of

phenolphthalein - formaldehyde 690 204 -
oligomer

“ Relative alongation at rupture - 1.4%; tensile strength - 300.10°Pa, resilience module
194.108Pa; tangency of angle of dielectric losses at 10° Hz — 0,020; dielectric transmissivity - 3,4 —3,7.

Conclusions.

Novolac olygomer on the base of norbornane type bisphenol was obtained. Some cinetic
regularities of reaction of interaction of norbornane type bisphenol and formaldehyde were studied. It
was proved that the reaction proceeded according to the second order. Resite with norbornane
grouping suffer intense decomposition in temperature interval 450-480°C. Norbornane-containing
resite suffers decomposition without formation of coke residue, which enables us to recommend it for
making heat-eliminating covers. High thermal indices of a polymer on the base of novolac olygomer
of 2,2-bis-(4-oxy phenyl)norbornane enables us to use it as the binder for the creation of heat and
thermally stable materials.
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BBenenue. OCHOBHBIM YHEPTOHOCHTEIEM B MUPOBOW SKOHOMUKE SIBISETCS HEPTH, TPO Y KITHSI
KOTOPOW HCIIOJIB3YETCS BCEMHU JIPYTHMMH OTPACIsIMU MIPOMBIIUICHHOCTH, H KOTOpast obecnieunBaet 1/3
MHUPOBOT'O CIIpOca HE Hepropecypcbl. MupoBble 3anacekl HedTH 10 JaHHBIM 2018 ToJa COCTaBISAIOT
7471,5mnpna Gappeneii Ha cyme u 160mapa Oappeneil Ha MOPCKOM JIHE.

B 21-M Beke ofHOM W3 IJIABHEHIIMX MPOOJEM CPEAU CTOSIIUX Mepel] YeIOBEYSCTBOM BBI30BOB
ABJISIETCA pEIIeHHe BoIpoca 3HeprodeszonacHocTH. CTpaHbl, KOTOPBIE MMEIOT JOCTATOYHBIE PECypCHI
He(bTH M raza, MOTYT OOECIICYHTh CBOIO SHEProOe30MacHOCTh, Pa3BUTHE SKOHOMUKH M YIPOUUTH CBOIO
HE3aBUCHMOCTh. [ py3Hsa MO CBOEMY T'€OJIOTHUECKOMY CTPOEHHIO OJHOBPEMEHHO IMPHUHAUICKUT K JBYM
HedTera3ocoaepKaiM TEPPUTOPHUAM: K UESPHOMOPCKOH 00JIaCTH M K Kacmuiickoi mposuHITHH. [lo
pacdeTaM MHOCTPAHHBIX U TPY3UHCKUX CIICIHAIVCTOB ITPOTHO3HBIE pecypchl HedTu B [ py3nu cocTaBmsroT
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2manpna 350MiH ToHH, a rasa — 180mipa M. Haxe B cimydyae ocBoenust 40-50% 3TOro moTeHUUANBHOTO
pecypca OI0KeT CTpaHbl HOJIyYUT NPHOBUTL B HECKOJIBKO COTEH MIJUTHAPAOB A0JUIAPOB.

HccnenoBaHusIMH yCTAHOBJICHO, YTO MO (PU3MKO-XUMHYECKHM IOKaszaressiM Hedtu [pys3un
OpUHAUIERKAT K YHUKAIbHBIM, MAJIOCEPHHUCTBIM, BBICOKOKAUECTBEHHBIM, W C TOUYKH 3pPEHHA
nepepaboOTKH SBISIOTCS TOBOJIBHO HHTEPECHBIM ChIpheM. VccnenoBanus 3Toi He(TH MOKa3aiu, 4To B
I'py3un BcTpeuaroTcss HehTH MOYTH BCEX M3BECTHBIX THUIOB OTIUYAIOMIMECS APYT OT Apyra Mo CBOEH
XUMUYecKoi mpupoae (mapaduHoBbie, HadTeHOBbIC, Had)TEHOAPOMATHUYECKHE, ApOMATHYECKHH U
T. 1.). IlocpenctBom m3ydenuss HepTH M WX (U3UKO-XMMHUYECKHUX M TEOXMMHYECKHX IOKa3aTesei
€MHBIMH KOMIUIEKCHBIMH METO/IaMH MOJKHO IIJIAHUPOBATh MTPOU3BOICTBO TOBAPHBIX HE(PTEPOITYKTOB
SHEPreTHYECKOT0 HAa3HA4YeHHsA Ui MECTHOH IPOMBINUIEHHOCTH W CEJCKOTO XO3SCTBa, dYeMy
NpHUIAeTCS OTPOMHOE 3HA4YeHHWE /I YCTAaHOBJEHHSI JSHEPreTHYECKHX pPECYpCOB CTpPaHbl H
palHOHAILHOTO yIIpaBiaeHus uMu [1-5].

Henbio padoThl SABIUIOCH HCCIACIOBAHHE HOBBIX CKBOKMH MaHaBCKOW HE(TH I HUX
HacnopTU3aLuy. YKa3aHHbIE MECTOPOKAECHUS HaxoIsTcsl rovkHee KaxeTnHCKoro XxpedTa Ha pacCTOsIHUU
60 kM ot TOwmmucu. OHU PacmoNIOKEHBI K ceBepa- Iory oT Kynosna HuHonMuHICKOro HeTeHOCHOTro
AQHTUKJIMHA C COOTBETCTBYIOIUMMHU OCaJOYHBIM CTPYKTYpaMH, COCTOALIMX H3 HePTecomepKalux
BEPXHEMEJIOBBIX MaJIeOTeHHBIX ocankoB. J[oObray Hedtu Ha ckBaxkuHax Nell m Nel2 ocymectBiser
kommanus ,,Canargo Energy Corporation”. 3anacel ckBaxuHbl cocTaBisiioT 130min Oappeneit HedTH u
S9mnpn  ¢ytoB raza 2C (NSA). HUurepan nepdopamun  4680—4953m. DU3MKO-XUMUYECKUES
XapaKTEePUCTUKH CHIPOH HehTH MeCTOpOsKAeHH MaHaBU NpUBeACHBI B Tabmuue 1.

Tabmuna 1. GU3uK0-XUMHYECKHE XapaKTePUCTHKH HeTH MaHaBH

ITokazarenu CkBaxmHa MaHaBCKOW HedT | Meroxa uccieoBaHms
Ne 11 Ne 12
[TotHOcTh 20°C, KI/M° 826,0 822,5 ASTM D052
[LiotHocTh 15°C, KI/M° 829,6 826,5 ASTM D4052
°API 39.6 40,0 ASTM D1298-12b
Temnepatypa 3acteiBanns, °C 3 0 ASTM D 5853
Kunemarnueckast Bs3koctb, CCT 3,4 3,15 ASTM D 445
Conepsxanue cepsl, % 0,18 0,17 ASTM D 4294
Cwmoubl, % 7,07 8,12 ASTM D 2007
Acdanprensl, % 1,86 2,7 ASTM D 3279
Conepxxanue napadunos, % 6,5 6,2 ASTM UOP46
Copepxanre MEXaHMIeCKIX 0,02 0,01 ASTM D 473
npumMecei, %
Temnepatypa Bensimky, °C

B oTkpeITOM THTEIIE -3 -2 ASTM D 92

B 3akpeiTOM THTEIC -6 -8 ASTM D 93
BrIxoJ1 cBeTIBIX (hpakiui 360°C,% 65,0 67,4 ASTM D 2892

Uccnenyemass HeTh XapaKTepH3yeTCsl CpEIHEH IUIOTHOCTBIO, BBICOKAM BBIXOJIOM JIETKHX
¢bpakumit (68%) ¥ HU3KKM COZAEpKaHHEM Cepbl M CMOJMCTO-ac(ajbTeHOBBIX coeauHeHui (8,92%),
cozeprkanye mapaguHoB — 6,1%. UmuranmonHas nonHast eperoHKa He)TH BBITIOTHEHA Ha XpoMaTorpade
Sim Dis, Auto System XL, dupma Perkin Elmer coorsectBeno ASTM D 2887cranmaprom [6].
Hccnenyemast HeTh XapakTepu3yeTcs BRICOKHM COJlepKaHieM JIeTKoH (hpakiin, octatok cebime 500°C
cocrasisieT 12,5%. Ha pucynke 1 npuBenena kpusas neperoHKy MaHaBcKoi HedTH.
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W3 pe3ynbTaToOB HCCIEIOBAHUS BBICHSACTCS, YTO OJIarofaps HU3KOMY COJCPKAHHIO CEpBI,
CMOJTHCTO-ac(haIbTEHOBBIX COCIAMHEHUI M BBICOKOMY BBIXOIY JIErKMX (pakumii ManaBckas HedTh
HPENICTABISET COO0H BBICOKOKAYECTBEHHYIO HE(Th Tapah)MHOBOTO THIIA.

Brinenennas wu3 Manasckoit HepTtn Ppakuma Heptn (35-180°C) Obuta  um3yueHa
razoxpomatorpapuyeckum MetogoMm — "PON A"[7]. Beuto ompejeneHbl 3JE€MEHTHBIA U IPYIIIOBOM
YTJICBOIOPOTHBIN COCTaB, MOJIEKYJISIPHAS Macca, OTHOCUTENIbHAS IDIOTHOCTD, JIABJICHHE HACKHIIECHHBIX
MapoB M OKTAHOBOE YKCJIO (Tabmuia 2).

Tab6mmma 2. Xapakrepuctuka ppakuun HedTr

XapakTepUCTUKHI Benuuuna I'pynmoBoii cocta
IInoTHOCTB, Kr/M° 736,0 Buner rpynm | Berxon, Brixon,
MaccoBble % | oObeMHBIE Y%
MonexynspHast Mmacca 101,998 Mapadun 24,027 25,972
JlaBneHne HaChIIEHHOTO mapa, psi 1,7 H-ITapadun 27,531 29,344
OKTaHOBOE YUCIIO 73,51 Onedunsbl - -
Ieperonka | Hk. | 10% | 50% 90% | k.k. HadTtens 32,231 30,932
31°C | 70°C | 110°C | 156°C [200°C | ApomaTuka 15,753 13,362
Conepxxanue C 86,118 HewussectHo 0,459 0,399
Conepxxanne H 13,882 Cymma 100,0 100,0

OxTanoBoe unciio HaTHI-75,5, SIBISETCA BRICOKMM MOKA3aTesIeM Ul UICXOTHON (paKyu, 4TO
BBI3BAHO ONTHUMAJbHBIM COOTHOLICHWEM HapapUHOBBIX, H30HapaQUHOBBIX, HA()TCHOBBIX U
apOMAaTHYECKUX YIIIEBOAOPOAOB. WaeHTHQUUUpOBaHBl Takke HHAMBHIYyalbHBIE Napa(UHOBLIE,
Ha(TEHOBBIE U apOMAaTHYECKHE YTIIEBOAOPOAbI U MX MPOU3BOIHBIE (Tabiuua 3).

Tabnuua 3. UneHTuduiupoBaHHble COSIMHEHUS

RT,min Index | Component Mass.% Vol% Mol%
1 2 3 4 5 6
8.221 359.7 | n-butane 0.689 0.880 1.215
9.547 407.7 | i-pentane 1.531 1.826 2.174
10.267 427.5 | n-pentane 2472 2.917 2.174
11.624 456.4 | 2,2-dimethylbutane 0.159 0.182 0.190
13.136 480.0 | 2,3-dimethylbutane 0.946 1.057 1.125
14.229 484.0 | 2-metylpentane 2.090 2.365 2.485
15.331 494.0 | 3-metylpentane 1.440 1.602 1.712
17.173 511,7 | n-hexane 4.201 4.707 4.995
17.401 539.5 | 2,2-dimetylpentane 0.255 0.279 0.260
17.696 543.8 | methylcyclopentane 3.133 3.093 3.815
20.072 546.6 | 2,4-dimethylpentane 0.245 0.289 0.250
20.709 574.9 | Benzene 2.391 2.010 3.137
21.539 581.6 | cyclohexane 4.085 3.877 4.973
21.763 590.0 | 2-methylhexane 1.632 1.778 1.669
22.600 592.1 | 2,3-dimethylpentane 0.554 0.589 0.567
23.475 596.0 | 3-methylhexane 0.523 0.512 0.546
23.848 600.0 | 1c,3-dimethylcyclopentane 1.852 1.991 1.893
24.216 609.8 | 1t,3-dimethylcyclopentane 0.810 0.804 0.846
25.981 613.8 | 3-ethylpentane 0.949 0.937 0.991
29.381 617.6 | n-heptane’s 1.355 1.434 1.385
29.744 635.2 | Methylcyclohexane 5.096 5.507 5.211
31.317 664.4 | 2,2-dimethylhexane 8.754 8.408 9.136
31.712 667.7 | ethylcyclopentane 0.565 0.601 0.507
31.712 682.7 | 2,4-dimethylhexane 0.721 0.695 0.752
32.895 690.0 | 1c, 2t4-trimethylcyclopentane 0.320 0.338 0.287
34.187 700.0 | 1t,2c,3-trimethylcyclopentane 0.553 0.536 0.505
36.344 712.6 | Toluene 0.555 0.532 0.506
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1 2 3 4 5 6
36.819 715.3 | 2,3-dimethylhexane 4.711 4.015 5.239
37.032 716.5 | 2-methyl-3-ethylpentane 0.240 0.249 0.215
38.061 722.0 | 2-methylheptane 0.324 0.336 0.291
38.331 723.5 | 4-methylheptane 2.160 2.287 1.937
39.539 729.8 | heptane’s 0.560 0.558 0.503
39.901 731.5 | 1c,2t,3-trimethylcyclopentane 1.387 1.452 1.244
40.253 733.4 | 3-methylhepane 2.393 2.295 2.185
41.347 738.7 | 3-ethylhexane 0.952 0.986 0.854
42.035 742.0 | 2,2,5-trimethylhexane 0,395 0.375 0.361
42477 744.1 | 3c-ethylmethylcyclopentane 0.181 0.189 0.145
42.747 745.4 | 3t-ethylmethylcyclopentane 0.387 0.375 0.355
43.765 750.0 | 2t-ethylmethylcyclopentane 1.216 1.166 1.110
45.077 755.9 | n-octane 5.058 5.320 4.537
45.339 757.0 | 1c,4-dimethylcyclohexane 0.667 0.630 0.609
50.256 777.1 | 2,2,3-trimethylhexane 0.223 0.207 0.204
50.512 778.1 | 2,4-dimethylheptane 0.360 0.368 0.288
51.835 783.1 | 4,4- dimethylheptane 2.817 2.696 2.287
53.051 787.5 | 1,1,3- dimethylcyclohexane 0.738 0.763 0.590
53.608 789.5 | ethylbenzene 0.601 0.621 0.480
56.629 800.0 | 4,4-dimethylheptane 0.216 0.223 0.173
57.120 801.8 | 1,3-dimethylbenzene 0.490 0.460 0.398
57.611 803.5 | 1,3-dimethylbenzene 0.800 0.682 0.772
59.413 809.8 | #12Benzene 0.720 0.682 0.584
60.245 812.6 | 1,3-dimethylbenzene 2.922 2.499 2.820
60.485 813.4 | 1,4-dimethylbenzene 0.757 0.649 0.730
60.691 814.1 | lc, 2t,4t-trimethylcyclohexane 0.288 0.273 0.234
61.688 817.3 | 4-methyloctane 0.547 0.561 0.437
61.976 818.3 | 2-methyloctane 0.748 0.774 0.597
63.371 822.8 | 3-ethylheptane 0.255 0.259 0.204
63.672 823.7 | 3-methyloctane 0.883 0.906 0.705
65.965 830.8 | 1,2- dimethylbenzene 1.254 1.053 1.211
70.197 843.2 | n-nonane 3.753 3.864 2.998
70.715 844.7 | 1,1- methylethylcyclohexane 0.457 0.419 0.371
73.789 853.1 | i-propylcyclohexane 0.166 0.153 0.135
75.195 856.8 | 2,4-dimethyloctane 0.871 0.886 0.627
75.947 858.8 | 2,6- dimethyloctane 0.290 0.295 0.209
76.693 860.8 | 2,5- dimethyloctane 0.640 0.648 0.461
77.901 863.8 | 3,3- dimethyloctane 0.304 0.304 0.219
79.565 868.0 | 1,3-methylethylbenzene 0.462 0.395 0.394
79.864 868.7 | 1,4-methylethylbenzene 0.300 0.257 0.256
80.816 871.0 | 1,3,5-trimethyllbenzene 0.243 0.208 0.207
81.232 872.1 | 2,3-dimethyloctane 0.322 0.322 0.232
82.328 874.7 | 1,2- methylethylbenzene 0.197 0.165 0.168
82.616 875.4 | 2-methylnonane 0.388 0.395 0.280
84.088 878.8 | 3-methylnonane 0.180 0.181 0.130
84.579 880.0 | 1,2,4-tr methylethylbenzene 0.925 0.780 0.789
84.579 880.0 | 1,2,4-trimethyllbenzene 1.872 1.895 1.348
86.739 884.9 | n-decane 0.247 0.204 0.211
88.440 888.7 | 1,2,3-trimethylbenzene 0.367 0.317 0.281
89.861 891.8 | 1,4-methyl-i-propylbenzene 0.218 0.188 0.166
98.643 923.3 | n-undecane 0.886 0.880 0.581
116.779 | 1000.0 | 2-methylnaphtalyne 0.175 0.127 0.125
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B tabnune 4 npencrasneHs! (U3NKO-XUMHUYECKHE MTOKA3aTeNN TU3EIbHBIX (pakuii ¢ pa3HOH

TEMIIEpPaTypOl KUIIEHHUSL.

Tabnuma 4. PU3NKO-XUMHYECKHE TIOKA3aTeH TU3EIbHBIX (hpaKIIHii

Opaknus | Beixon, % np>° IInoTHOCTH Kunemartnueckas | J{uzenbHbIN IleTtanoBoe
20°C, kr/m® BSI3KOCTH, cCT HHJIEKC YHCIIO

Mamnasckas HeTbh, ckBakuHa No 11

140-320°C 42.1 1.4528 814.2 2.61 64.4 57,0

140-350°C 47.0 1.4560 820.8 3.2 63.3 55,0

180-320°C 33.0 1.4542 816.7 3.0 63.6 56.0

180-350°C 37.0 1.4650 834.3 4.5 64.7 50,6
Managckast HedTh, ckBaxkuHa Ne 12

140-320°C 42.0 1.4580 819.2 2.8 64.7 58.0

140-350°C 49.0 1.4640 822.3 3.3 63.5 55.60

180-320°C 34.1 1.4633 817.0 3.2 63.8 56.4

180-350°C 40.0 1.4682 835.0 4.6 61.6 51.8

HccnenoBanue mokasajio, YTO C MOBBIIICHUEM TeMIepaTypbl KUICHUS IU3ENbHONW (pakiuu
IMOBBIMIACTCA TIOKAa3aTeyib IMPCIOMIJICHUA, IUIOTHOCTL W KHHEMATUYCCKass BA3KOCTh. q)paKHI/II/I
XapaKTEepU3yrTCAd BBICOKMM JU3CJIIBHBIM HWHJACKCOM MW LETAaHOBBIM YHCJIIOM. Kap6aMI/II[HBIX
KOHICHTpaTax AHU3CJIbHBIX (bpaKum/I Ta30 KU AKOCTHBIM XpOMaTOFpa(I)I/I‘IeCKI/IM METOJOM HU3YYCHO
pacmpenencHue H-mapadhUHOBBIX yTieBoaopo 0B Bo Gpakmuu 180-320°C (tabnmma 5).

Tabmuna 5. [lapaduHoBbIe YIIEBOAOPOIBI

HaunmenoBanusa yriaeBoaopoaa MOJ‘IeKyHHpHa}I OTHOCI/ITCJ'ILHaSI KOHIOCHTpaus
macca , I/MOJIb Mamnasu Nell Mamnasu Nel2

Nonane CoHao 164.40 0.14 1.33
Decane CioH22 142.29 2.34 3.80
Undecane CuHa 156.31 5.86 7.60
Dodecane C1oH2s 170.34 8.61 8.33
Tridecane CisHa2g 18.40 1.,87 9.00
Tetradecane CuHzo 19.,39 1.40 10.77
Pentadecane CisHs, 21.42 10.37 9.88
Hexadecane Ci6Hzs 22.41 8.77 7.26
Heptadecane Ci7Hsz6 240.48 7.80 7.05
Octadecane CigHss 254.5 6.61 6.73
Nonadecane CioHao 268.52 5.70 487
Eicosane CaoHaz 282.55 4,78 4.24
Heneicosane CaHaa 296.58 4.21 476
Docosane CooHas 310.60 3.98 4.33
Tricosane Ca3Haus 324.38 3.88 3.70
Tetracosane Ca4Hso 338.65 2.65 2.73
Pentacosane CasHs: 352.69 1.20 1.70
Hexacosane CaHs4 366.72 0.79 1.36

B tabmune npencrabienbl Co—Cos H-nTapaMHOBBIE YIIICBOJIOPOJIbI, B KOTOPOH OTHOCHUTEIHHO
BBICOKOH KOHIeHTparweil oTmuuarotcs ankadsl C11—Ci7 (7,8-10,8%), B MakCHMabHOM KOJHYECTBE
conepxurcst terpageka (CisHao).

Nzyueno Taxxke pacnpesenenue mukpoiementos V, Fe, Ni, Co, Mo, Cu, Pb, Sn, Zn, Sr, Ba,
Ti. MuKposJeMeHThl BBIJCTICHBI pa3pa0OTaHHBIM B Ja0OpaTopuMl XUMHU HEPTH METOAO0M
“DOTOXMMHUYECKUM CIIOCOOOM BBIACIICHUS KOHIIEHTpPAaTa 30JbHBIX DJJIEMCHTOB M3 HepTeH u
He(TePOTyKTOB”, KOTOPBIH HAIIe MHPOKOe MPUMEHEHHE W B JAPYTUX HAyYHO-HCCIEI0BATEIHCKUX
opranm3anusx. CpaBHeHUE PU3NKO-XUMHUIECKUX XapaKTEPUCTHUK W BBIXOJOB JIETKUX (pakiuii HeTH
HOBBIX CKBa)XHMH ITOKa3bIBAET, YTO OHU MPAKTHYECKU HICHTHYHBI. Pacnpenenenne MUKPOIIEMEHTOB H
noirydeHHoe cooTHomeHne V/Ni<l MOKa3bIBarOT, YTO 3TH HE(THU OTHOCATCS K TPETUYHBIM THIIAM
HeTH, YTO OOBSICHACTCS YCIOBUSAMH HAKOIUICHHS WCXOJHOTO OPTraHUYeCKOTO BeIlecTBa H
COOTBETCTBYIOIINM I'€OXHUMHYECKUM MPOUCXOKACHUEM|8].
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PesyabTarel ucciaenoBanusi. lccnenoBanmuch He()TH HOBBIX CKBRXHH MAaHABCKOTO
MecTopoxaeHus. bbumn onpezaeneHsl QU3NKO-XMMUYECKHE M TCOXMMHUYECKHE IOKAa3aTeIH, a TaKKe
(yHKUNOHANbHBIC IPYTIIBI UK-cniekTpoMeTpryecKUM METOJIOM. NmurtanuoHHoi
xpomatorpaduieckoil pa3roHKoi HedTH ckBaxxuHbl 12 BbIgeneHbl HePTHh 35-180°C m nmuzenpHBIE
¢pakuuu. [azoxpomaTtorpapuuecKuM METOAOM B He(TH HIACHTU(GHUIHMPOBAHBI HHIUBHUIYaJbHbIC
yIJI€BOAOPOAbl  MapadUHOBOrO, HAa()TEHOBOTO W MPOMATHYECKOTO PSIOB M YCTaHOBJICHO
pacmpeneneHre UHIUBUIYaJbHBIX H-MApa@UHOBBIX YIJIEBOAOPOJIOB B KapOaMHIHOM KOHLEHTpATe
JU3eNbHON (pakiyy. Pe3ynbraTsl NCCIeI0BaHNS TOKA3bIBAIOT, YTO Oarogaps HU3KOMY COZIEpPKaHUIO
CEepbI, CMOJIMCTO-aCc(aIbTEHOBBIX COEIWHEHHH W BBICOKOMY BBIXOAY JIETKHX (Dpakiuil MaHaBCKas
He(Th MpecTaBIsAeT cO00i BRICOKOKa4eCTBEHHYIO He(Th napadgpuHoBoro THma. OU3NKO-XUMHUYECKHe
XapaKTePUCTUKH, XUMUYECKasi MPUPOJIa M BBHICOKHH BBIXOJ CBETJIBIX (PAKIMi HAMEYaeT XOPOIIYIO
HEPCIEKTUBY HCIIOIb30BaHUsT HedTu MaHAaBCKOTO MECTOPOXKICHUS KaK ChIPbsl AJS IOIYy4EHHS
TOBApHBIX HE(YTEIPOLYKTOB SHEPTeTHUECKOI0 HA3HAUECHUsI — OCH3MHBI, KAUECTBEHHBIE OPraHNYEeCKHe
PacTBOPUTENH, aBHALMOHHBIE U AW3EIbHBIE TOIUIMBA M Pa3IMyHbIe HEQTSIHBIE Macio IJIi MECTHOM
MIPOMBILUIEHHOCTH U CENBbCKOI0 X034HCTBA.
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