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ON THE INFLUENCE OF THE VARIOUS FERTILIZER ELEMENTS ON THE RESULTS OF
POLYANTHUS ROSES CUTTING
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Abstract

The results of experiments on revealing the influence of fertilizers on the growth, development and quality of
the annual ongearold roses from the Polyantha group are presefiied.data on the number of shoots, leaves,
growth, the sum of the lengths thfe roots of rooted cuttings of roses for 5 variants of the substrate filling for
cutting are presentett is established that for a full nutrition and normal development of cuttings a combination
of organic, mineral, complex, microbiological fertilizéssnecessary. Filling of substrate for propagation with
complex fertilizer with 6 trace elements of "Terrasol" and humus increases the growth and development rates of
cuttings by 24 times in comparison with the control.

sdzt yjor j zRdBac@ dzd Yo,0dadjite § dfSszrd Odzlstse ¥ j ttsL T .
Keywords: fertilizers, cutting polyanthusoses
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FALL WEBWORM (HYPHANTRIA CUNEA) IN KHARKIV REGION
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Abstract

Monitoring from 2014 have revealed a new focus of the fall webworm in Kharkiv district of Kharkiv region,
in 1.7 km segment forest shelter belt of Acer negundo L. In treaesy(20142016) the number of the nests of
fall webworm increased almost 45 times. The data on pest morphological characteristics and phenology have been
provided. It was found that the weather conditions in 2016 contributed to the accelerated devetphtbatfull
development of the first generation of the fall webworm was completed in 47 days, the development of second
oned in 30 days
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UPDATING THE INSTALLATION AS A PHENOMENON OF ART (THE END OF THE XIX - THE
FIRST THIRD OF THE XX CENTURY.)

Chemberzhi D.A.
National Academy Of Arts Of Ukraine
Modern Art Research Institute, graduateident
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stract

The article deals with the process of origin and the initial stage of the development of the installation as a
phenomenon ofontemporary fine arts, elucidated and analyzed the creativity of the brightest representatives of
this direction of the first third of the XX century, their creative searches are generalized and the contribution of
leading artists to the establishmentlué installation as a peculiar artistic form is estimated.
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Keywords: installation art, readynade, mertsbau, "prown", Dadaism, Surrealism.
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Abstract
In this paper the influence of elementary energy carriers and other elementary particles on phase transition
are considered. All kinds of phase transitions are associated with a changsgtindhgalenergy state of "chem-
ical individuals", which responsible for the formation of macrostructures of substdhesisapact of any type of
energy on the material system leads to a change in the internal energy of the substance, which ulamateby pr
first- or seconebrder phase transitions.

Keywords. energy, phase, state parameters, "teplotron”, internal energy, latent heat, phase transitions of the
first and second kind.

Introduction [2-14] that the properties of substances are determined

To characterize the gaseous stdta system con- by the stuctural elements of the "chemical individual".
sisting of a large number of particles, the state param€&his article deals with the effect of energy on phase
ters- temperaturdT), pressureR), volume ) and the transitions in the structure of substances by the example
number ofmoles of gasr(), which are interrelated by of the effect of a change in the temperature of a sub-

the IDEAL GAS EQUATION [1]: stance, while it is believed that the heansfer is car-
ried out by elementary particles, i.e. any energy ex-
PV = nRT. change of material objecéseregarded as an exchange
by of various elementary particles.
However, when considesingle particles making Discussion

up a given system, taking into account the aggregate The hypothesis of JK Maxwell [15] on the exist-
state, it is difficult to imagine the physical meaning otnce of "electromagnetic waves" that caogagate in
certain state parameters, such as, for example, tempesicuum and dielectrics has played a huge role in the
ature and pressure. When considering the propertiesd#gvelopment of scientific and technological progress.
substancesroa macroscopic level, as a rule, there aréhe extension of such a hypothesis was possible after
numerous riddles with the interpretation of miecnac- the explanation of the electromagnetic induction Fara-
roscopic level occurring under various physical anday [16] on the basis of ideadout the field. The re-
chemical processes. This is due to the lack of a stristilts of the research works of M. Faraday led to the de-
scientific defination of the concept of "energy'lagk  velopment of modern natural science, to the creation of
of understanding of the mechanism for transferring vanew concepts that form a new ideas of reality [17].
ious types of energy from one material object to anothétowever, rarely did anyone think about the fact that a
and the lack of concrete ideas about a single whole olwave", includng an "electromagnetic wave," repre-
ject formed from elementary constituentsqR For lig- sents a trajectory of motion elementary particles or
uids and solid aggregate stitef substances, it be- other material objects. According to quantum electro-
comes necessary to take into account intermoleculdynamics, the nucleus and electrons are charged parti-
and interatomic bonds in the formation of the structureles, which, when moving relative to each other, create,
of "chemical individuals" [5]- the structurdorming together both electric force and a magnetic one. These
link of macroscopic formations, and the need to analyZerces are closely related, and they can not be separated
specific properes in the nano scale of material objectstrom each other: they act simultaneously. Since we con-
In turn, knowledge of the physical and chemical lawsider a moving electron in interactions with nuclei, the
of the formation of substances, from the microscopic tacting forces are called electromatindorces [18].

the macroscopic level of the material system, will mak&ccording to Faraday's data, each charge creates its
a huge technological breakthrough in the syntheé field according to modern concepts [19], "electromag-
materials with specified properties. Of course, the macetic field" is a special form of matter through which
roscopic manifestations of the physicochemical propecharged particles interact. From this point of view, any
ties of substances consisting of different phases depemdterial object condisig of oppositely charged parti-

on the change in their structure at the microscopic leveles should be considered under the following condi-
[2-9]. Based on the analgsdf a large number of exper- tions [2024]:

imental data accumulated by modern science, which are - the system is at a relative rest and the structural
considered in the uniformity of the mierand macro- energy correspondence of the "chemical individual” is
scopic properties of the material world, it is shown in
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preserved, i.e. macromicrostructure of substaes do transfer itself remain behind the discussion. Based on
not change; the existing experimental tiaand the classical equa-
- the system is exposed to external energy with tions of thermodynamics and the molectharetic the-
violation of the structural and energy correspondenaay, the new elementary partielef heat carrier tep-
of the "chemical individual”, which leads to appearancktrons [627] - clarifies the concept of "transfer of heat
of various physical chemical characteristics and oth-energy" and allows us to simultaneously consider pro-
ers. cesses at ioro- and macrolevels. Thermal state of the
In the first casealthough the structuranergy system characterized by temperature, entropy and heat
correspondence is not violated, (according to existingontent Is determined by the number of absorbed or re-
concepts) thenotion of electrons in atom is continuedleased elementary particl&®plotrons” and their
and as a result of this process "elementary particles" dimmbination" with the structural elements of the
formated by whictenergy is transferred [20]. The for- "chemical individual'[6,26,27]. Taking into account
mation of such particles between opposite charges (the elementary carrier beat"teplotron", wetransform
the case under consideration, the nucleus and the eléwe IDEAL GAS EQUATIONfor one mole gasPV =
tron) creates a "dipole systemdlled"electromagnetic RT, into one elementary particle and write in the form:
particles" are oriented by the positive part to the elec- pV = kT,andtakingintoaccount = 0.%959 A 10
tron, and negative to the nucleus, réi®y giving the Avit would be:
structuralenergy correspondenand stability ofthe

"chemical individual o. Such a pWwolaki ABH . vd%a9 uAeloOof
the"electromagnetic particles” and constantly motion
of them in the fichemical i Anatlysisvof tbeseaelquationnsimakesit ppdsildlento a  p u |

sating motion with a charactstic frequency. How- clarify the physical meaning of the pressgireis the
ever, it should be assumed that the driving force of sugfarameter of the macroscopic state) for an elementary
behavior of elementary particles may be their interagarticle, which is the -"elastic force of the article
tion with the components of the environment. But thipulsation" - necessary for the pulsation of an elemen-
subject of discussion is beyond the scope of this articl@ary particle ints volumeV,k-i s t he Bol t zmano:
In our opinbn, at the interface of the phases, the set stant,0 . 9 5 9*- tAmpérdture coefficienty - pulsa-
such particles are in dynamic equilibrium with eachion frequencyof the "teplotrort’. The change in the
other, which creates the impression of the "electromagfrequency of pulsations witthanges in external influ-
netic field" predicted by M. Faraday [16]. The interacences changes the temperature, volume, pressure, and
tion of these particles with the light and thefffav of  other characteristics that are the parameters of the state.
the environment leads to the establishment of a dif-the pulsating frequencyv) characterizes themper-
namic equilibrium of a system of particles with a dif-ature (T), then the &lastic forceof the particle pulsa-
ferent set of pulsation frequencies. tion" (p) in the set determine thearessure(P), and
In [25], based on spectroscopic data of radiatiotheir momentum expresses the kinetic endgtiggrmal
frequencies, Planck's equations, and the mole&idar motion), i.e. the heat content or enthalpy. The relation-
nefc theory of elementary particles, we proposed a rehip between the momentum of an elementary particle
lationship between the temperatdfe@nd the pulsa- with massin)andenerggy )0 i n Ne wt iosisd6 s mec h

tion frequencyy) of the "teplotron” in the form: expressed a8y %/ 2morp?=  2.Mmduantum op-
tics:p = , U whaeds the speed of light and both
T = 0.959v A 10 formulas express the direct connection of the momen-

tum with the energy of the particle, i.e. {halse repre-

Here, the temperature is a physical quantity thatents the thermal componentdheontent) of the inter-
quantifies the degree of heating of the system at conal energy okystem. Consequently, the "chemical in-
stant pressure. According to the data of [25], for a syslividual" includes atoms and elementary particles,

tem in thermal equilibrium with the environment, theinterconnected with each othef which is endowed

following equality holds: with certain properties, where their set or their combi-
nations express the cesponding phase state parame-
5KT = hv. ters: pressur®, volume-V, temperaturd and internal

energy of the system . In this respect, for individual par-

The kft-hand side of the equation expresses thiicles the concepts ophas@® a phdse fiansitiofi
total contribution of the kinetic energy of the motion ohave no physical meaning. However, a set of elemen-
elementary particles in the thermal equilibrium, and theary particles that determine the parameters of a state
right-hand side characterizes the quartmechanical and their simultaneous consideration at the minee-
energy of a particle ahermal radiation irthis state roscopic level make it possible to elucidate the influ-
[25]. It is well known that a substance or a body corence of the nature of elementary pargaba the course
sists of microcomponents (atoms, molecules, elemeonf phase transitions and the manifestation of the physi-
tary particles) and their combined behavior charactecal and chemical characteristics of a material system.
izes the internal energy of the given system. Soméet us consider the phase transitiom qui d foc sol i d
times, internal energy means the enevfthe atomie  pure substances, which occurs with the release or ab-
molecular interaction and the energy of the thermal maorption of "latent hat". At the same time, the structure
tion of the molecules. At the same time, the essence affthe "chemical individual" of the liquid in the cooling
the thermal movement and the mechanism of heat
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process, i.e. with the removal of its "heatrriers," ac- In contrast to the firsbrder phase transition in the
cording to the fundamental principle of I. Prigoginesecondorder phase transition, which are not accompa-
[28], when nonequilibriunprocesses serve as a smur nied by absorption or release of heat, the visible state
of selforganization, undergoes a phase transformatioaf the substance does not immediatelprae. Phase
The allocated "heatarriers" are absorbed by the com-+ransitions of the second kind occur in those cases when
ponents of the environment, forming various "combithe symmetry of the structure of matter changes, the de-
nations", and the structure of the liquid passes intosacr i pti on of which is given by
solid state. Similarly, in the trangih from solid to lig- At present, it is customary to speak of a change in the
uid state, the supply of energy from the outside in therder parameter. Ehapplication of the medield the-
form of heat will be required. "Teplotron”, interactingory to the description of phase transitions is actually
with the constituent elements of the "chemical individe qui val ent to the athgory,i cati on
ual" change their structuranergy state. An increase that is, to the expansion of the free energy functional in
the concentrabns of "heatcarriers” with a correspond- powers of the order parameter near the critical tpoin
ing pulsation frequency imparts an impulse to the corWhen description of phase transitions, the effective
stituent elements of the "chemical individudtkternal field is usually taken to be proportional to the order pa-
energy is expended to increasing entropy, i.e. thameter. As a rule, the multiplier of proportionality is
growth of the kinetic energy of the particles and, cornthe average energy of interaction of the particles of the
sequently, the increagbe heat content of the system,system. Among the widespreptase transitions of the
which manifests itself in the form of a change in thesecond kind are: the transition of a paramadeeb-
aggregate state of the substances. Consequently, thagnet; the transition of metals and alloys to a state of
process of absorption or release of energy in the forsuperconductivity (the order parameter is the density of
of "latent heat" causes isothermal pldransitions of the superconducting condensate); the transition of lig-
the first kind. For phase transitions, the interrelation afid helum to the superfluid state; transition of amor-
the parameters is expressed by the Clape@ansius phous materials to the vitreous state, etc.
equation [29]: Recently, the notion of a quantum phase transition,
that is, a phase transition governed not by classical ther-
dT / dP = TV [/ npHluctuations, but quantum, which exist even at ab-
solute zero temperatures, where the classical phase
For the equilibrium of phases between the liquidransition can not be realized due to the Nernst theorem,
and solid phases, the equation looks fhis: has become widely used. In [31] it is noted that the
guantum phase transition, in contrast to the classical
dT/dP =T A ii{iWsol. ) ¥H / ones, is the result of nonthermal quantilustuations,
the existence of which is due to the uncertainty princi-
whereTy is the phase transition temperatwe; - ple. A quantum phase transformation is when sub-
volume of the liquid phaséy/sa is the volume of the stances from one quantum thermodynamic phase trans-
solid phase and is the heat of phase transition. In thefeem into another under quantum fluctuations and
equations, the differentiaf temperature ), the dif- changes in external conditions. Accoglito the au-
ferential of pressureP), and the volume\{), it is not thor's data [31], this process occurs in the absence of
difficult to determine their dependence at the level of h e r ma | fluctuations, t hat i s
the elementary particle: the frequenay, ¢he "elastic reconstructed under the influence of some nonthermal
force" (p) and the volume change)(of the pulsating parameters such as pressure, concentration of particles
particle Heating the system leads to an increase in terar magnetic field strengtthat contribute to the quan-
perature and pressure, i.e. An increase in the concentiam phase transition. However, the pressure, volume,
tion of "teplotrons", the frequency of pulsation and theoncentration and temperature are interrelated by the
" elastic force" of them, which leads to a change in thdDEAL GAS EQUATION: PV = nRT, where n/V-
structural and energy state of theéafical individual". characterizes the concentration of the substance. As T
And when the temperature and pressure of the pha%e O , t h e p entysoatheiradiator tends tp u
transition are reached, the elementary particles of taero T = 0 . 9'AW. Sidce,A, ¥, andT for n
"chemical individual" are pulsed with an equal fre-quantities of matter are interrelated, theWas Y thed
quency corresponding to the temperature of the phasamperature as characterizing the parameter of energy
transition and the "elastforce". Polymorphic transfor- transfer in the form of heat connects miecnacro lev-
mations from one crystal modification to another alsels ofthe system consisting of one or several phases. In
belong to the firsbrder phase transitions [29]. A phaseaddition, any system consisting of certain phases is al-
transition can occur when the state parameters changays in thermal equilibrium with the environment, that
including changes in the concentration of the compas, "heat generators" and other elementary particles of
nents (ppearance of the solid phase in the solutiorthe "chemical individual" of this phas€onsequently,
when saturation of the solute is reached). At the sanadl phase transitions occur with the participation of heat
time, changes in the structwehergy state of the exchange and its characteristic quantities like tempera-
"chemical individual" when the corresponding valuesure, pressure, heat capacity, etc. For example, the Eh-
of the state parameters are reached result in apiab renfest equation characterizing the dependence of the
change in their physicathemical properties. secondorder phas transition temperature on the exter-
nal pressure looks as follows [29]:
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dT/dP =T ( UWEhnddT/dp =-[ g technological breakthrough in the synthesis of miate
(CVv)] I o (UV), alswithspecified properties.
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and water as a byroduct.
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Abstract
The article shows the main directions of Azerbaijan's economic policy in modern conditions. It igislwown
increasing the competitiveness and sustainability of industrial development is one of the main priorities of the
industrialization of the Azerbaijan economy. The author focuses attention on the existing shortcomings in the
sphere of production analiygy the state of industrial development in the regions of the country and shows the
ways of their solution.
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HISTORICAL SCIENCES

THE SYSTEM OF FORTIFI CATI ON ON TAMANGO&S PENT NSULA

CENTURY BC i THE BORDER OF THE 1571 2NP CENTURIES AD: HISTORICAL SIMULATION
BASED ON GIS TECHNOLOGIES.

Trebeleva G.V.
Institute of Archaeology, Russian Academy of Sciences

Abstract
One of the main priorities of modern archaeology is not only the analysis @éfinée sites but its study in

the context of natural and historical landscape. To solve this problem technologies of geoinformational systems
(GIS) which are understood as integration actual electronic databases (text, digital, etc.) and geoimages. We ha
a great number of sources regarding the defense of the Bosporian Kingdom in the roman time. It includes epigra-
phy, antique literary heritage and data of archaeology. The last one is the main source of the research. In a given

work were used the spatihalysis modules of the following programs Arc Map 8.3: Spatial AnahBtARalyst,
Geostatistical Analyst.

Keywords: The Bosporian Kingdom, fortificatiordefense of bordersgeoinformational systems, Spatial
Analyst, 3D Analyst, Geostatisticanalyst..

Introduction: One of the main priorities of mod- cially dynamically over the last 1520 years. The arti-
ern archaeology is not just a study of specific sites, bate focuses on one of the question oftgparganiza-
the study of them in the context of the natural and hision of Taman peninsula (fig.1) defenses in the middle
torical landscape. Therefore, the requirements to aof the B century BC- early 29 century AD, particu-
chaeologst study are modified: it is necessary not onlyarly, on the analysis of the relationships between forti-
to possess data on archaeological site or set of sites ficationsand unfortified settlements. This kind of anal-
also to conduct the study, based on the synthesis of tymis, to a certain extent, can help to define both the con-
historical, geographical and archaeological informatiostruction of fortifications, and the challenges that they
on the specific territory. GIS tecblogies are of great were facing, for, in spite of the fact that the problem of
assistance in solving this problem. the Taman peninsula defense wasiaratldressed from
time to time by a large number of researches, this spe-
The use of GIS techniques in archaeology startegdfic question has not yet been investigated.
relatively recently. This method has developed espe-
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the number of nodes of communication. High densit§843, P. 380; Ponochevny, 1891, P-6D; Bashkirov,

of fortifications could reflect either a potentialrdger, 1927, P.7;Wojtsechowski 1929, P. 4€; Abramov,

or the strategic importance of the territory. The systef@aromov, 1993, P. 45; etc.) The second is that the mod-
of fortificationsd | oc atrn damangenipsela was in annientttitmess a gngle ip-o s e ¢
their erection. There are two main goals for the codand. (Latyshev, 1909, P. 124; Rostovtsev, 1989, P.
struction of fortifications. The first is the immediate195; Gorlov, 1996; Gorlov, Porotov, 2000; Kulikov,
protection of the populationdm the looming threat, 1995). Therefore, in order to complete the picture, spa-
i.e. the possibility of hiding behind thick walls in thetial analysis of the defenses was held separately for the
event of enemy attack. In this case, fortification shoultivo models of reconstruction of palgeograpical sit-

be located even distances away from all unfortified setration. In the future, the results were compared. An im-
tlements associated with it, or roughly in the centre gfortant point of the study is classification of the data
the teritory. Furthermore, there should be a gooaonducted on the basis of the following criteria and
match between the area and the number of populatititeir relationships: type of fortifications, the area of for-
within the dependent territory. The second objective igfication, and the clunology.

to ensure the strategic security of the territory, which

should be fortified to ensure the protectidrborders The historical information: The first two centu-
and communications. In this case, the location of forties of our era were a special stage in the development
fications in relation to unfortified settlements can bef Bosporan Kingdom. After the Mitridatovsk wars
uneven. were over Bosporus was resigned from the Pontus

To determine fdepende Kihgdomamdrgainedformabindepéendemce. Ohliee o n e
which is the nearest to each fortress, and, consequentiyain goals of the rulers was the strengthening of the
the people of whiclare to seek retreat, the study usedtate as well as enhancement of their own tsarist power
Thyssends method of sited$ buthdrngy. aTheéheintstmeceamttu
duced to archaeology by D. Clarke (Clarke, 1968). Usnce (middle of theSicentury BC to the middle of the
ing GIS technologies in the preparation of thdStcentury AD) is filled withinter-state dynastical wars
Thyssends sites outer | lamd iinsusrectiorfs. Thehtsar wasegerrerially opposedtby r  wh
the calculéion is needed should be fixed in programthe state cities of Asian Bosporus. It therefore appears
options. However, internal borders, i.e. landscape bahat the tsar could consider them as potential domestic
riers (lakesfirths, wide rivers, etc.), are disregarded byenemies. This may explain the lack of defenses in some
the program. Therefore, a situation might arise in whicktate d@ies from the second half of the end of thHé 1
the Adependent t etiom éncom-r gedituryoBC up th thesi2"%centurie$ ADc As for the
passes, for example, both sides difrth. In this case, destruction of defensive walls &hanagorizand Ta-
manual correction should be applied, when naturalais there is some evidence from narrative sources
landscape barrier is accepted as the border of a site. (App. Mithr. 120. And Strabo, XI, 493). , to a rt

Methodology of archaeological research with thextent confirmed by the archaeology. When it comes to
use of GIS technologies involvesd main phases: the two other state cities (Gorgippia and Germonassa)

1 establishing GIS, i.e. mapping sites, landthere is no such evidence. Yet, there are inscriptions da-
scape, designing and filling databases; ting around the 32" centuries AD which report on the

§ analysis, consisting of classifying data andestoration of walls. Therefer as a hypothesis, it can
spatial processing of mapping results. be assumed that the two cities for the period of their

history either were without defensive walls, or their de-

In order to conduct analysis in this work the fol-fensive positions were in a condition inadequate for ef-
lowing modules of spal analysis of Arc Map 8.3 were fective defense. At least previously around tHe2'®
used: Spatial Analyst, Gesiatistical Analyst. centures BC tsarist power did not display any interest

For mapping sites geographic coordinates prdn proper defense of cities. Perhaps, this situation with
vided by the GPS receiver during archaeological suthe defensive walls state cities at the Asian Bosporus
veys were used. Given their usually insignificant terriwas due to the fact that the tsarist government tried to
tory, most sites were reated as single objects. destroy the state cities as centefsseparatism pos-

For mapping and terrain models modern toposessing significant military and economic potential. In
graphic maps at the scale of 1:25 000 and 1:10 00tis case the parallel with the development of fortifica-
which were geacoded in the ArcMap 9.3, were used tions in Europe in the Middle Ages is noteworthy, dur-
Next, with the previously coded maps the data about tfieg the period of establishment of absolutism, when the
heights were recorded in a fooha separate spottopic.C i t y 0 s demfvasrither completety destroyed
On the whole for the Taman peninsula 3337 definitiongr brought to such a physical condition that they could
were made, which were comparatively evenly spredtpt be a serious obstacle for the troops of the King.
over the territory. Then, on the basis of the height data
from the Geestatistical Analyst module, a landscape  The characteristic and classification of archaeo-
model of TamarPeninsula was created. logical sites:The situation was different in rural settle-

In Russian historical and archeological literaturemerts. To date, on the territory of the Taman peninsula
there are two main variants of reconstruction of palegexcluding cities) there are some 300 ancient time set-
geographical situation on the Taman peninsula. Sugements identified, among which about 100 sites date
porters of the first one are of the view that in ancierflack to the middle of the 1st century B@eginning of
times the area vgaa system of islands. (Montpereux,the 2nd century AD with 23 of them hag some form
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of fortifications (fig.2). Fortifications, which should be In future, they could have become a part of a uniform
less than 0.05 hectares, are fortified houses, or appaystem of fortifications of the State as a wholé, their
ently private houses, while fortifications covering arinitial function is different to protect the population of
area of more than 1 hectare are settlements which orlyspecific fortified settlement. As for the fortresses the
have earthworks faheir defense. In such fortifications situation is different, for apart from the earth fortifica-
location of regular troops was not likely. They were pritions they also had walls made, in this case, of unburnt
marily built for the protection of their own population. brick.
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Fig. 2. Fortressess of the Roman time on Taman Peninsula

All unburnt brick fortresses on the Taman peninfortress with an area of 0.7 to 0.9 ha. Fortresses corre-
sula were erected at the same time: the secondthalf sponding to these parameters in the Taman peninsula
end of the T century BC. They have areas ranging beare also four in number: Patrey (S = 0.7 hectares),
tween 0.05 and 1 hectare and can be classified into fovyshestiblievskaya 11 (S = 0.8 hectares), Tiran®a (
groups: the smallest, with area of up to 0.2 hectar€s9 hectares) and Kuchuguri 2 (S = 0.9 hectares). Thus,
(there are 3 such fortresses), medium size from 0.2 tiwere is a certain hierarchy of fortresses, based on the
0.5 hectares (there are 7 such fortresses), argkbigamount of people it hosted.
than 0.5 hectares (4 fortress). The group of the smallest Analysis:Spatial analysis of defenses for the first
fortresses (size from 0.05 to 0.2 hectares) consists wibdel of paleegeographical reconstruction: Taman
three fortresses: Battareika 2 (S = 0.12 hectarepeninsuda as archipelago of islands.

Fontalovskoe 6 (S = 0.13 hectares) and Tatarskoe 1 (S As the base for this model Palgeographic re-

= 0.16 hectares). Population tifese fortresses was, construction of Y.M. Paromov who defined five islands
most likely, around 100 people. (The ratio of area angY.M. Paromov , 1992.) was considered :

the number of its inhabitants had been found at the time 1) Kimmeriyski Island located on the territory of

by S. D. Kryjitski (Kryjitski, 1985) and C. B. Lantsovt oday d6s Fantal ovsk peninsul a.

(Lantsov, 1999).) Apparently, this team may be the 2)Phanagoriyski Island located between Subbotin

smallest unit iBBosporian army loh, the Roman cen- Channel and Shemardanski Horn

turia (Trebeleva, 2002, P. 313). Assuming that the for-  3) Sindika Island between Shemardanski Horn and

tress was housing not just one, but two teams, i.e. thige old track of river Kuban

population number was 200 people, the area of the for- 4) Golubitski Island, to the east of Kimmeriyski

tress should be about 0.28.3 ha. There are three for- Island, behind the Peresypski Channel

tresses complying with these parameters: Kamennaya 5) Kandaur Islad, eastermost one, enclosed by

battareika (S = 0.25 ha), Krasnoarmeiskoe 1 (S = 0.2aiban River, Kurka, and Kurchandfkith.

ha), lliytch 1 (S = 0.3 hectares). If the fortress hosted a  Kimmeriyski Island.

unit equal to a spira (25800 people) (Trebeleva, 2002, 12 fortifications are located here:

P. 313) its area had supposedlyb® equal to around A 2 fortified houses,

0.35-0.5 ha. There are four fortresses of thistype:Bat- A 3 fortress of | evel

tareika 1 (S = 0.36 ha), Starotitorovskaya 14 (S=036 A 3 fortress of | evel

ha), Ahtanizovskaya 4 (S = 0.47 ha), Starotitorovskaya A 1 f ortr ess 00 péople),ard

15 (S = 0.5 hectares). Unit consisting of 51D people A 3 fortress -60Dpebpeyel

(tagma) (Tebeleva, 2002, P. 313) was to be hosted ina It can be assumed that the fortresses of level |
could play a role of militanadministrative centers of
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the island, therefore, it can be more approptaigon- of level II, 3 fortress of level Ill, and one fortress of
sider their relationships with each other, with other forlevel 1V.

tifications and unfortified settlement separately. The  Fortress of level Il is represented by Battareika 1,
first thing that is worth to pay attention to when itwhich is located on the northern coast of the Dinsky
comes to the geographical location of fortresses of levElulf, and thus ensures its control. At approximately the
| is the fact that they are all located on the coastline:same distance from the fortress Battareika 1 there are
Tiramba controlled the entrance to the Peresypslacated two fortresses of level lll: lliytch 1 (4.5 km) and
Channel on the side of the Azov Sea (Meotidi)Krasnoarmeiskoe 1 (5.5 km) , thus forming almost an
Kuchuguri 2i Meotidi coast and Patrdythe coast of isosceles triangle at the top of which there is a fortress
the Taman Gulf. Defining the territories under this catef Il level, and two fortressex level Ill are at the basis.
egory of fortreses gave the following results. The ter+ortress lliytch 1 controls the coast of the Kerch Strait
ritory dependent on Tiramba appeared to be the smalthile fortress Krasnoarmeiskoe 1, with accordance to
est one, both in terms of area (about 18 square kilomiite reconstruction of the shoreline of Dinsky Gulf in
ters), and length (the most remote point is located ataatiquity happens to be an inner fortress. If we turn our
distance of about 8 km), while the largest was Patretention to the particularities of its landscape situation,
(with an area of about 111 square kilometers and thiecould be noted that the fortress is located on the plain
most remote point located at a distance of 13 km) . Hetween two ridges of hills. Therefore, as for the con-
we take the above into consideration, it seems quite logel of the territory, position of the fortress was not the

our

i cal that the territory mastmmpenierd ens.th@verownen Tt icamasnidthe h a d

more fortresses, and the only othgrayof fortifications control of the roads, the position is quite appropriate:
existent was a fortified house (Za Rodinu or Tamanskiis is the very fortress where most of the roads of Kim-
Tolos) which was built much earlier than the fortifica-meriysky Island cross. Thus, fortress Kras-
tions of Tiramba itself. The amount of unfortified setnoarmeiskaya 1 was a key fortification, just like for-
tlements, five, is also the smallest there. The territotyess Fontalovskoe 6.

dependent on Kehuguri 2 includes one fortified house Almost exactly in the middle (approximately 3 km
and two fortresses of level IV. Fortified house Jubiaway) between fortresses Battareika 1 and Kras-
leynyi 1 as well as a fortified house Tamanski Tolospoarmeiskoe 1 there could be found a fortress of level
had been constructed before the main fortification (it - Battareika 2. It is located on the road between the
this case Kucuguri 2). However, while the fortifiedfortresses Battareika 1 and Krasnoarmeiskoeppat-
hous Tamanski Tolos was restored again after destruently, this road was very significant because in order to
tion in | AD, with an even greater area (in terms of areansure its protection one more fortification had to be
it was now approaching the fortresses of level IV), thbuilt on the section between two large fortresses.
fortified house Jubileynyi 1 was not repaired afterdem- Over al | | on the territo
olition. Fortress Tatarskoe 1 is a stal one. Fortress there are 10 unfortified settlementshich is almost
Fontalovskoe 6 is located in the interior of the territory wo t i mes | ess than those
on top of a hill on the main road junction, roads going endent 6 on Kuchuguri 2.
through the centre of the island (Paromov, 1998, Pnent were located right beside Patrey fortress itself, the
216:225). The territory dependent on Kuchuguri 2 cosame with Battareika 1, that is, it appears that no settle-
vers the maximum maber of unfortified settlemenis ment was directhattached to the two largest fortresses.
22. Six of the settlements are directly adjacent to tHgoth areas of the fortress lliytch 1 and Kamennaya bat-
fortress Fontalovskoe 6, four are next to Kuchuguri 2areika had two settlements each. Yet there were four
9 are adjascent to Jubileinyi 1 the rest are closer to thafortified settlements most closely located to the
fortresses within t hereyt emallesttfortress Batardikd 2. fhe mdxenurh Bumizen
and Tiramba. The situation with the fortifying of Jubi-of sdtlements is located the closest to the fortress Kras-
leinyi 1 is a rather peculiar one. Firstly, the given fortinoarmeiskoe 1: four from the area of Patrey itself, and
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fication is a fortified house and due toits statusandaréaour fr om t he territory fAdepe

could not serve as a safe haven for the nearby settle- Thus, the situation is as following: fortresses,
ments. Moreover, this ftification ceases to exist in the which theoretically (due to the size) coulddan case
middle of the ¥ century AD and is, therefore, fully ex- of danger the greatest numbers of people, are located at
cluded from the def ense asonsiderahe.distéshee frAmhthe snajaity & anfoified e
to be built with the exception of this fortification. Thesettlements. At the same time, next to the smaller for-
picture seems to be somewhat different in this dase: tresses there are more settlements. Such a situation can
settlements among all the previously adjacent to thaly be explained byhe fact that the fortifications of
fortified house Jubileinyi 1, would come under the conKimmeriysky Island did not have protection of the pop-
trol of Fontalovske 6, whereas the remainder would galation as their target. Of course, we can assume that
to the fortified house Tamanski Tolos. the fortifications were built to protect their own popu-
The territory dependent on Patrey is the biggest, lation. But then the following question arises: why not
terms of both area and length. Moreover, it has the mdsttify other settlements? The fact that they were built
complex geometrical shape: it is devided by Dinskgimultaneously can be linked either to the deliberate
Gulf, which actually creates multiple zones. Maybe thipolicy of the government, or to the sudden danger
fact to a certain extent can explain the existence ofvehich forced people to erect these fortifications. In the
large number of defensive structs here: one fortress latter case, even if the fortificais had not been
erected for all the settlements, at least their size would
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have been proportional to the number of unfortified seshoreline). These fortresses are as following: on the
tlements, situated closely to the fortifications. Hownorth coasfi Tiramba and Kuchguri 2 (fortresses of
ever, we can see the exactly opposite situation on thevel 1), on the west and sowuttesti lliytch 1, Ka-
Kimmeriysky Island the fortifications were practically mennaya battareika (fortresses of level 1ll), and Bat-
built at the same time around selected settlements; y&reika 1 (fortress of level 11). At that Kamennaya bat-
their size does not in any way correspond to the numbireika and Battareika 1 seem to be guarding the en-
of unfortified settlements falling in the zone of influ-trance to the Dinsky G In the south and east there

ence. are Patrey and Tiramba (fortresses of level I), as well as
Consequentl vy, t he aigns tTaamskoe ¥ (forfregsrof level B/saadsTémanhski Tolos,
should be regarded using a different approach. a fortified house, which since the middle of tifecén-

Figure 3 presents a map of the distance analydisry AD also becomes a fortress of level IV. And the
for all the fortresses of Kimmeriysky Island. Buffersecond raw of fortresses is the fortifications in the vital
zones are drawn at 500 metres. Looking carefully at tkegea of communication. These three fortresses (from
map, in the first instance, we can see a rnemif west to east) are: Battereika 2, Krasnoarmeiskoe 1, and
coastal fortressedocated directly on the shore or at aFontalovskaya 6. Two of them are fortresses of level

di stance of 1 km N 500 #veangane locatadkn the gentiérgshoarmeiskoe @)u n t

potential errors in the reconstruction of the ancieritis a fortress of level Ill.

liytch1

Tamansky Tolos

e -
A forticfied house @ fortress T () fortress 1
® fotress 1V @ fortress 11 . carthwork

® unfortified settlements

6 000 Meters

Fig. 3 Distance analysis

Thus, it can be concluded that larger fortresses Based on that alone, we can make a preliminary
(and, hence, more people in the garrison) controlled tlenclusion that Ahtanizovskaya 4 was built specifically
coast, while smaller faresses controlled internal com-in order to construct a united defense system at the
munications. same time as the fortresses of Kimmeriysky Island. The

Phanagoriyski Island fortifications of Kepi, on theother hand, were built

As for Phanagoriyski Island during the givenspontaneously, erected by local residents in the face of
chronological period (middle of thekentury BC- a danger. Such danger in the middle of tFiedntury
early 29century AD) there are two fortifications: a for- AD was likely to be a war between Mitridat VIII and
tress of level Ili Ahtanizovskaya 4, and a settlementKotis | (4549 AD). Thus, by the middle of thé'ten-
with earth fortifications Kepi. tury AD on theisland, there was only one fortification,

Ahtanizovskaya 4 is located on the banks of Ahtathe main task of which was monitoring approach to the
nizovsky firth and protects the access to the island frorsland from the Azov Sea direction (i.e. externally). Af-
the side ofthie Azov Sea. Just as the fortresses of Kinter the war of 4819 AD on the island second fortifica-
meriysky Island it was erected in the middle of tRe 1tion was built. It was not executing any spediaic-
century BC and lasted until the beginning of tifc2n-  tions, as it was erected by the residents of the settlement
tury AD. in order to protect themselves, and most likely no reg-

Kepi fortification differs from all the previously ular troops were located there. At the same time, theo-
discussed ones, most notably by the faat it is not an retically, it could serve as a possible haven for the sur-
unburnt brick fortress at the heart of a settlement, bobunding population. Therare five unfortified settle-
an earthwork, erected around all the settlement. Amdents adjacent to Kepi, which can be divided into two
secondly, the fortification around Kepi had beergroups. The first group includes settlements that are
erected in the middle of théttentury AD and lasted closer to Kepi than to Phanagoria, which although it did
until the middle of the Scentury AD. not have defensive structures during the first chrono-

logical peiod, was still a powerful centre of attraction.
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Second group consists of the settlements that are clogethe area near the firths was rather tense. Perhaps,
to Phanagoria than to Kepi. Based on that division, there was a real military threat on the eastern side, and,
can be concluded that in the event of danger, only resherefore, a large number of military fortifications were
dents of those settlements, which wemsel to Kepi required. This conclusion, to some extent, confirms that
than to Phanagoria, could seek asylum in Kepi (if Kegihe fortresses built hereati sufficiently large popula-
residents let them do so). There are three such settlion (fortresses of levels | and II).

ments. The assumption that people from the settle- Golubitski Island:

ments, located much closer to Phanagoria (ab@ub4 The smallest of the islands of Taman archipelago.
km) than to Kepi (up to 8 kmp(settlements) will seek There is only one fortification on the islandn earth-
refuge in Kepi is at least absurd. As for Ahtanizovskayaork called Golubitskoe 1 that existed in tifec&ntury

4, there are three settlements close to it, with a max@C i 3" century AD. It is not a fortress, and therefore

mum distancing of up to 6 km. it is most likely that it was erected by the inhabitants of
Sindika Island: the settlement, and it is very doubtful that any regular
Sindika Island is the largest island in terms of areoops were deployed there.

among the islandsf Taman Peninsula archipelago. Kandaur Island:

Nevertheless, the number of fortifications on the island  This island is located orné other side of Kuban

is far below that of Kimmeriysky Island: 54% of theriver delta, and is closely connected with the river Ku-
area (meaning area of the whole Taman archipelagoan, therefore fortification called Red October 1 lo-
has 8 fortifications, while on Kimmeriysky Island therecated here is most likely more related to fortifications

are 12 értifications on 26.6% of the territory. of Prikubanye area rather than Taman Peninsula.
8 fortifications of Sindika Island are divided into Spatial analysis of a@fences for the second
the following groups according to their type: model of paleageographical reconstruction: Taman

1) Unburnt brick fortresses represented by 1 fompeninsula as a single island. Comparison of the two
tress of level I (Vyshestiblievskaya 11), and two formodels.
tresses of Levell (Starotitorovskaya 14 and Staroti- In this model, unlike the previous one, the Taman
torovskaya 15). peninsula is regarded as a united territory without inter-
2) Settlements which have only earthworkshal borders. Caequently, during the analysis of the
(Veselovka 1, Starotitorovskaya 17, Starotitorovskaydefense system the hierarchy and ciramselations of
5, Strelka 2) all the fortifications at the same time are to be taken into
3) Fortified houses (Ahtanizovskaiemolished). consideration. Methodologically, this difference will be
Historically, all the fortifications ested at the expressed first of all in the fact that, wehilsing the first
same period:3century BCi 3 century AD. model we limited the space of analysis by the territory
Unlike Kimmeriysky Island where fortifications of specific island, now for the spatial analysis there will
are distributed relatively evenly, on the Sindika Islantbe only one bordér the area of the Taman Island.
they are concentrated in the eastern part of it. In the pro- On the territory of the Taman island there are four
cess of bui |l di naan sedthas anly fofiress of leveld(Batrew, éuchuguri 2, Tiramba, and
the eastern part of the island is controlled by the fortifivyshestiblievskaya 11), therefore it is only logical, to
cations, the one that is bounded by firths. This is prolalefine them as the most likely militapdministrative
ably due to the fact that western part of the island enters. This model does not take into account the cities
under control of state cities and the sewttst part has of Taman (Phanagoria and Germonassa) as the oésult
very step banks and many stones under the water e lack of fortifications there in the chronological pe-
that approach of ships from this side was almost impoged given. Naturally, both Phanagoria and Germonassa
sible. That conclusion is implicitly confirmed by thewere critical political centers, both for Taman, and the
fact that that part of the coast did not even have amosporus, yet, for some reason, they were not included
unfortified settlements. into the united (?) militanadministrative defense sys-
The next important obsegaition, as can be seentem of the territory.
from the map, at the area where the fortresses are con- It is interesting to consider the relationship be-

centrated, there are very little unfortified settlements.ln ween fidependent o territori

fact, the major part of unfortified settlements is locatetbrtified and unfortified settlements located there (table
to the west. This may indicate that the military situation).
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Table 1. Clasification of fortresses

Number of

people* Military division**

Group/ level Settlement and its area (in hectare)

Battareika 2 (S = 0.12),
Fontalovskoe 6 (S = 0.13)
Tatarskoe 1 (S = 0.16)

1 - with area of up to 0.3 100 people. | 1loh

ha

Kamennaya battareika (S = 0.25), Krg
noarmeiskoe 1 (S = 0.25), 200 people 2 loh
lliytch 1 (S = 0.3).

Battareika 1 (S = 0.36 ha),
medium size fron.35- | Starotitorovskaya 14 (S = 0.36 ha),
0.5 ha. Ahtanizovskaya 4 (S = 0.47 hqg
Starotitorovskaya 15 (S = 0.5 hectares).
Patrey (S = 0.7 hectares),
Vyshestiblievskaya 11 (S = 0.8 hectares
Tiramba (S = 0.9 hectares) 5%0600 peo-| 1 tagma
Kuchuguri 2 (S = 0.9 hectares) P

medium sizdrom 0.25-
0.3 ha.

300 people 1 spira

bigger than 0.5 ha

*The ratio of areaand the number of its inhabitants had been found at the time by S. D. KngitBkiKryjitski

1985. On defining the number of people in a Hellenistic Greek city/ / Prichernomorie in the era of Hellenism.
Materials of Il All-Union symposium on the histoof ancient Prichernomorie. Thiljsand C. B. Lantsovs.B.
Lantsov 1999. About Bosporus fortress Kutkafineone (?) Pseud@rriana. / / JAH No. L

** Classification to look inG.V. Trebeleva 2002. The structure of Bosporus army in the first century/AHPC.

No. XIlI

Maximum density of unfortified settlements be- The minimal density of unfortified settlements can
l ongs to the territory fbde pfeonudnedn todn otnh e utcehrabgidthisi r y2 . fi dTehy
reflects high developement of the territory. At the samieespeaks, first and foremost, of its poor developement.

time, the density of fortifications there is minima,LThe territory, fidependent 06 on
which indicates the r el arodelvis used iacfudes yhé teaitorgd dependentaoh e gi ¢
i mportanceo. The bounda Miramms asdccortirg rta moded 1, iae well aseepti;en d e n t

on Kuchuguri 2 and Patrey according to the secor@olubitski Island, part of Phanagosky Island and
model are almost identical to the boundaries, which hamhrt of Sindika Island. Thus, apart from Tiramba, the
been received earlier, in the Kimmeriyskgland territory includes two fortresses of Level Il (Ahtani-
framework (model 1). Consequently, the previous findzovskaya 4 and Starotitorovskaya 14), 1 fortified house
ings on the possible correlation between fortification§Tamanski Tolos) and two settlements with earthworks
and unfortified settlements, as well as the conclusior{Strelka 2 and Golubitska 1). Analysis of relative lo-
on the role of fortifications, are actually confirmed: for-cation of fortifications and unfortified settlements re-
tifications in the area werbuilt primarily in order to veals that there was no correlation between them: most
provide security of communications: roads and coastf the fortifications (7 out of 13) are located in the vi-
line. The objective of protecting people themselves ininity of fortified house Tamanski Tolos, which clearly
case of possible threat in this case was secondary whileud not serve as a safe haven for people. Three unfor-
constructing fortifications. tified settlements are adjacent to Kepi, which is situated

In terms ofunfortified settlements densisgecond i n t he territory fidependento
placeaf t er Kuchugur.i 2 b e | btensaya 11, one unforgfied settlenment ts foung in tified e -
pendentd on Patrey. T h eviciditg of thé forgified diduse Atanizdavskdysdemmlt | ons i
maximal here, indicating either that the areawas lo-s hed | ocated at the same AfAal.
cated in a potentially unstable militarily region, or thabn fortress Vyshestiblievskaya 11. Only two settle-
it was strategically important. Final answer can be onljnents are situated in the territories adjacent to fortifi-
given on the basis of analysis of correlation betweetations, which could potentially serve as a place of ref-
fortifications and unfortified settlements. And in thisuge in case of dger (one to Ahtanizovskaya 4 and one
case, as well as in the case of Kuchuguri 2 we can dio- Golubitskaya 1). Thus, it can be concluded that the
serve actual c odsiteshuitfertmo esystefn offontifications was not built due to objectives
di fferent types of f or t iofimmediaté pootection(ofipbpylatisnebutévih aviewt es f o
tresses of level | and for all fortifications), while usingof protecting strategic communications: water amdl la
both Model 1 and Model 2. Consequently, the previousutes.
findings are also proven. The territory dependent on T h e territory fidependent
Patrey wasof paramount importance in the strategicv/yshestiblievskaya 11 is the biggest in terms of area,
plan, fortifications built here served primarily to protecbut the density of settlements therein is a little more
communications, and not just the surrounding popula-han t hat of settl ements on t|
tion. Tiramba: 0.8 and 0.5 respectivébee table. 1).
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However the density of fortifications is mucharaund their settlements), but strategically very im-
lower: 3.6 unfortified settlements to one fortification.portant, which is why the State was building fortresses
At the same time, analysis shows that there is also here in order to protect communication system and pro-
correlation between fortifications and unfortified settlevide good communication. Moreover, high population
ments on the territonall the fortresses are located ondensity and dense network of roads provideatipmor-
the coast, with the vast majority (6 out of 7) located otunity of building small fortresses as well as large ones.
the banks of firths protecting the approaches to the tekt the same time, in the east there was a constant evi-
ritory from the south. The only fortress which is locatedient military threat. The government fortifications
in the northern part is the fortified settlemefit<epi. were inadequate, so the people had to build their own.
But this is the only fortress, which was chronologicallyThere are not many fortressasd they are all large, as
different: it was built nearly a century later: the middlghere is low population density in the territory and less
of the F'century AD, whereas all the others were buildeveloped network of communications.
even in the second half of th& dentury BC. Thus, the
reasons for conaiction of fortifications are different. References
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Abstract

The entrance of Azerbaijan Republic to the Europe Neighbourhood Policy accordeng talte c i si on of #A EU
accepted in June of 2014 year was great step in improvement bilateral collaboration. In the connections with EU promising
higher level policy and integration the Europe Neighbourhood Policy
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THE CONCEPT, NATURE AND METHODS OF STATE CADASTRAL VALUATION OF LAND IN
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Abstract

The article reveals such notions as: the state cadastral evaluation of land, determination aftrad callie
of land, the legal regulation of cadastral valuation, structuring and formation of land Fund of the Russian Federa-
tion taking into account the development of modern legislation.
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