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The article considers the rural green tourism as an integral part of a comprehensive socio
economic development of rural areas and as a means of solving manpnoivlEms. It is proved
that the agrotourism is a progressive form of small entrepreneurial activity, which gives farmers the
main income and increase the level of employment and therefore the welfare of rural communities
Strengths and weaknesses of fuorahg of touristhotel enterprise are also certain as a basic type
of activity of villagers in the resorecreational districts of the state.

Keywords rural tourism, small tourishotel enterprise, activity, villagers, resacreational
districts.
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The article comprehensively covers the theoretical aspects of different approaches to
evaluating the effectiveness nfeéstment in personnel. It is shown that due to the fact that there are
a large number of indicators to assess the effectiveness of investments in personnel, who must
each case examine the specific conditions to determine the best investment chtdricentbe
successfully applied in the system of interrelated indicators.
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CONTRAST OF 4 LUSTER MANAGEMENT AND CLUSTER GOVERNANCE

U MlsOIls' HEMd HYyjds (' HESH] HE IS©EOCISEo Odadg”
totsL d3j Y zo Odedzy ftsdgWIs! ¢S zOMmisj toded?2 3 dgj H Y o3 dzls e

sdv ytse ' Cik@EQle, C dzOMlsjded?2 d3j dzj HY d5j dels, L
HEMS sdz0dz' fyls! .

Current evidence suggests that in the presence of universities, research centers and supporti
structures, a geographical concentration of high tech companges lpositive effect on the
economic performance of those companies in a cluster

Many scientific papers are devoted to problems of defining the essence of modern clusters an
principles of cluster management. In particular there are several definitianslugter coexisting
as well as several applications to different s@gonomic contexts, stressing one or more of the
particular features of cluster. The concept of cluster can be considered as a puzzle made of differe
pieces and elaborated from thegmal literature of clusters or borrowed from other fields of study
[6].

Unfortunately in Ukraine the empirical study of clusters is carried out due to lack of funding.
Despite this, many domestic scientists are studying problem of clustering and wlastggement.
Among them are Mazaraki A. [1], Pyatnitska G. [2] and Fedulova L. [3].

Being an increasingly popular topic, clusters and cluster management are strongly criticized by
some authors as it is indistinct, lacking unique definition and has prohlelated to its
measurability. The feature of being indistinct might be supported by the evolutionary nature of a
cluster concept.

Research of contemporary sources shows that contrary to new approaches to determination
clusters and cluster managemergth ar e al | based on the Porte
and the innovative approach were drawn back in the research by Schiele H. [4]. The main aim of th
paper is to explore the implications of sectorial agglomeratiordustersi for the strateg
management of firms. The author also notes
valuecreating system from a geographical point of view.

Cluster management can be defined as the organisation and coordination of the activities of
cluser in accordance with certain strategy, in order to achieve clearly defined objectives. Clustel
management represents a continuous activity of a cyclical nature. It is a complex, interactive an
nortlinear process. The main stages of the cluster managesyeliet can be split into define;
design; implement, monitor, evaluate and revise [5].
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Cluster management goes beyond management of an individual organisation. It implies
mediating and facilitating the relationships of multiple cluster members. Each aflubier
members has own agenda, and a key challenge for cluster managers is to make sure those agen
are united into common objectives and collective actions, that conflicting interests are resolved, an
the relevant organisations see enough added fraloetheir participation in cluster activities.

We believe that focusing on cluster management alone is not enough for cluster excellence, an
that the notion of cluster governance has to be brought the scientific circulation. Cluster governanc
refers tothe intended collective actions of cluster stakeholders to advance the cluster and develop
sustainable competitive advantage.

Cluster governance thus represents the interests of cluster stakeholders (universities ar
research institutes, large and smampanies, government, supporting structures), while cluster
managers strive to serve the needs of cluster stakeholders. Cluster management add+esses day
day cluster activities such as planning, allocation of human and financial resources, monitoring
cluster progress etc. Governance, in turn, among others refers to appointing cluster managers a
evaluating their performance, setting the vision and strategy of the cluster and approving actior
plans.

Cluster governance is about the formalization of refethips among cluster members, and it is
not i mmediately present once the cl ustcgele, i s
the need for cluster governance may not always be obvious for all cluster participants. One of th
key prerequies for cluster participants to consider the issues of cluster governance refers to a
strong external pressure of (foreign) competition. Without such common external threat, it often
becomes highly challenging to convince cluster participants that tkeee need for cluster
governance [5].

Governance typically begins by setting down the membership arrangements (i.e., who is part o
the cluster) and the duties and responsibilities of the members (i.e., what the members are expect
to do). The governancerscture also clarifies the decisiomaking process, i.e., what types of
decisions the members of the cluster have the authority to make. In addition to the roles ant
responsibilities of members, the role of the cluster organisation should also be describe

The governance agreement should contain specific terms and conditions related to membe
withdrawal from the cluster (e.g., if a company decides to move to another region). For instance, i
the member has received funding for executing a cluster preygbtrawal from the cluster may
only occur upon conclusion of the memberds o
of special interest committees, task forces and advisory groups. Finally, the governance agreeme
typically includes thgorocedures of cluster project proposals and evaluation of results.

The governance structure should be developed for a limited period of time (e.g., three years)
with evaluation activities incorporated into the governance agreement. In the final year of the
agreement, the governance structure should be evaluated, asidrdeshould be made about the
continuation of cluster governance in the current way or its transformation, if necessary. Suct
evaluation also provides an opportunity to renew the vision of the cluster.

We also, would like to note that cluster governaisceery important for development of the
business inclusiveness concept. This is particularly true for Ukraine. Inclusiveness in cluster
governance implies equal participation, equal treatment and equal rights of cluster members. |
means that all staket#rs have the right to meaningfully participate in governance processes of the
cluster and influence decisions that affect them.
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Thesisis devoted to the study of the main forms of international cooperation of Ukraine in
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I nudz Yudgr MsO JdeW stcBOIsS S Odzr 23" IskzH O 1z ¥ O artzdz
BT BE dgH " Clsjtc’ 30OtOMmIsr tor dZOH T .

b2 OtcOIsIsOdzH " tolz, R dzls j todzj Is, bdzj zdsj Isls* ¢ N d
cBUdzIsSIsT 8é Isjrdsdisedw zO0te, GCGotsgl j Mijteadmisjtc" .

In this paper the possibility of using the Google service as a teacher in the teaching of
computer sciece.

Information, Internet, social networking, information technology, "cloud" technologies, Google
services.

DOLOYMIsOdz t JMfksdzdOMmr dzrw B' dz' &3 BJt6lZ Y12
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sykhr dzOtcHr W hr 0DOted3Oh r dzr' vy Y OB ' dzjlIslsj tc* &34 dz Y
YOdzr f sOfgls™ ezH" CELHJ2I" dz, OHOMdz" W HIlded j IsOder
ddzls j dzdzj SIsEOdzHT HOMBEZHT Y Odzr f sOMiIsr ceHr W B t6 X5

DOL ' 66" B jHSZdZ' O ZOM" dzO Yy 52" dzOIs' dz - dgjialZjLSds’y o H
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In the article the features study of the course "Basics of Health" in primary school using
modern information technologyWe consider the disadvantagasd problems of information
technology in the educational process of elementary school students
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This article analyzes the goal, objectives and content of patriotic education of the younger
students as citizens bkraine. The attention that the patriotic education of younger schoolchildren
extracurricular work involves the formation of their patriotic feelings and patriotic convictions and
patriotic activities and pursues the goalto deepen and broaden knowledgethe Ukrainian
people and Ukraine, nurturing love of the homeland, awareness of its involvement in history,
traditions and culture of the Ukrainian people, developing children's attitudes towards themselves,
the people of the motherland and national ealu
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PROJECT OF A HOME AUTOMATION SYSTEM USING ARDUINO

This paper presents a low cost and flexible home control and environmental monitoring system
It employs an embedded micfoweb server in Arduino Mega 2560 microcontroller, with IP
connectivity for accessing and controlling devices and appliances remotely. These devices can k
controlled through a web application or via Bluetooth Android based Sptawhe app. The
proposed system does not require a dedicated server PC with respect to similar systems and offers
novel communication protocol to monitor and control the home environment with more than just the
switching functionality. To demonstrate tieasibility and effectiveness of this system, devices such
as light switches, power plug, temperature sensor, gas sensor and motion sensors have bet
integrated with the proposed home control system.

Keywords:Smart Home, Home Automation, Android Smartghdwduino.

Introduction. In the present day, security systems play an important role in the protection of
lives and investment. This is achieved by the incorporation of various subsystems into the securit
system with a single control unit such asrveillance, intruder control, access control, fire
detection, etc.

A smart home is one that is equipped with lighting, heating, and electronic devices that can be
controlled remotely by smartphone or via the interAetinternet based home automatiorsteyn
focuses on controlling home electronic devices whether you are inside or outside your home [1]
Home automation gives an individual the ability to remotely or automatically control things around
the home. A home appliance is a device or instrumengmes to perform a specific function,
especially an electrical device, such as a refrigerator, for household use. The words appliance ar
devices are used interchangeably.

Automation is todayodés fact, wher e ttHeibasigs &
tasks of turning ON/OFF certain devices and beyond, either remotely or in close proximity [2].
Automation lowers the human judgment to the lowest degree possible but does not completel
eliminate it. The concept of remote management of housatmlites over the internet from
anywhere, any time in the world today can be a reality. Assume a system where from the office
desk, the user could view the status of the devices and decides to take control by tuning his TV st
to his favorite channel, tusnon the cooling system, say the air conditioner, and switches on or off
some of the lights. This user could walk back home and only find a very comfortable, pleasant
home.

The recent developments in technology which permit the use of Bluetooth aRd hatre
enabled different devices to have capabilities of connecting with each other [3]. Using a WIFI
shield to act as a Micro web server for the Arduino eliminates the need for wired connections
between the Arduino board and computer which reduces coshahtée it to work as a standalone
device. The WiFi shield needs connection to the internet from a wireless router or wireless hotspot
and this would act as the gateway for the Arduino to communicate with the internet. With this in
mind, an internet basdtbme automation system for remote control of home appliances is designed.

Overview of the smart home.The basic block diagram of the smart home system is shown in
figure 1. A micraecontroller is used to obtain values of physical conditions through sensors
connected to it [4]. These integrated sensors such as the temperature sensor read temperature vall
the gas sensor detects smoke and cooking gas to avoid fire outbreak. The automatic switching c
and off of the light is controlled by the Light DependBessistor (LDR) which determines the day
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light intensity. Also to incorporate security in our design, a motion detector is integrated using
Passive Infrared Sensor (PIR) to detect movement in the home when the security system is turne
on.

A relay switch isused to send control signals from the micamtroller to the electronic device
used to achieve the switching on and off action. A web portal is designed with-factore
authentication system (username and password) to check authenticity of the horitectseas an
input device to control the home appliances and also acts as an output device to read the values
the physical conditions. The mobile application also utilizes this same procedure to act as an inpt
and output device.

. Fa
Shield .

v

Smart
Phone

Arduino d > .
Microcontroller
Atmega 2560 1 ‘
Relay
Switches ,

Lo 16x?

Figure 1. Block éhgram of the smart home system

Design and implementation.A low cost and efficient smart home system is presented in our
design. This system has two main modules: the hardware interface module and the softwar
communication module. At the heart of thlegstem is the Arduino Mega 2560 microcontroller
which is also capable of functioning as a micro web server and the interface for all the hardware
modules. All communication and controls in this system pass through the microcontroller. As we
can see in figie 2, the smart home system offers feature such as environmental monitoring using
the temperature, humidity, gas and smoke sensors. It also offers switching functionalities to contro
lighting, fans/air conditioners, and other home appliances connectbd telay system. Another
feature of this system is the intrusion detection which it offers using the motion sensor and all thes:
can be controlled from the Android smart phone app or web application.
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Figure 2. System architecture of the smart home isyste

Hardware module. Arduino can sense the surroundings by receiving input signal from a
variety of sensors and can affect its environment via actuators [5]. An analog temperature sensor
a chip that tells you what the ambient temperature is. The DHTA basic, ultra lowcost digital
temperature and humidity sensor [6]. It uses a capacitive humidity sensor and a thermistor t
measure the surrounding air, and spits out a digital signal on the data pin (no analog input pin
needed) and is illustrated imgdire 3. It is fairly simple to use, but requires careful timing to grab
data. The only real downside of this sensor is you can only get new data from it once every
seconds, so when using our library, sensor readings can be up to 2 seconds old.

vDD vDD

l“"- 1Pin
MCU |=—22——<| DHT11

4Pin
GND

Figure 3: Pin connection of DHT11 Sensor.

The Passive InfriRed (PIR) sensors allow one to sense motion, almost always and is used to
detect whether a human has moved in or out of the sensors range. The PIR sensor is a pyro elect
device that detects motion byeasuring changes in the infrared level emitted by surrounding
objects. This motion can be detected by checking for a high signal on a signal I/O pin [7]. They are
small, inexpensive, lowower, easy to use and don't wear out. For that reason they are@oclynm
found in appliances and gadgets used in homes or businesses.

MQ2 is a semiconductor type sensor, which can appropriately sense the presence of smok
LPG, methane, butane, propane and other hydrocarbon combustible gases. The sensitive material
this sensor is tirdioxide (Sn0O2), [8]. When it comes in contact with the gas to be monitored, the
electrical resistance of the sensor decreases; enabling the microcontroller to respond to the situatic
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When it detects the concentration of combustible gakearair it outputs its reading as an analog
voltage. The sensor can measure concentrations of flammable gas of 300 to 10,000 ppm. The sen:
can operate at temperatures frem0 t o 50AC and consumes | ess
connection for power plis and switching of electrical load within the home, relay switches are
used. The relay switches have capability to carry a maximum load of 10A at 240V. This is
sufficient to carry any household appliance as these devices do not draw much current. 8o enab
connectivity on the microcontroller, a Bluetooth module andPF\8hield is used. The Bluetooth
provides connectivity via the serial 1/0 pins on the Arduino through which the Android based
mobile application communicates with the microcontroller. TheFWshield provides internet
connectivity for the embedded micro web server which allows internet access and controls from ¢
web application.

The android application was designed using the Googleldmgntor Integrated Development
Environment (IDE) and Ja programming language. The application contains both a Bluetooth
module and a WFi module which interfaces with the miecontroller and allows the android
smart phone to communicate with the micamtroller effectively and efficiently. The android
apdication allows the user to control devices and monitor conditions in the home using the
Bluetooth connection. The android application is efficient, flexible and has a user friendly Graphic
User Interface (GUI). The application has a user authenticatiga fpaverify that the authorized
user is logged in and has full control of the hesppliances.

Web application. The internet is great source of information and communication in this
information age. Communication with things via the internet also knowimtamet of Things
(IoT). Bland by name and superficially viewed as-géez technology never to be realized, the IoT
has significant potential to transform business. 10T is a developing technology which allows
different things and devices to be contrdliga the internet. At its heart, 10T is a witenging
ecosystem of everyday physical objects connected to the Internet, capable of identifying themselve
and communicating data to other objects on the network [9]. In this work it is implemented using
the Arduino as a micro web server through which we can connect to the hardware modules, receiv
status updates from them and also send control information to the microcontroller.

For our web application, which in this text is a website, we used ADob@mweaver as our
programming environment and we used HypertextfRoeessor (PHP) and also JavaScript (JSON)
and also Ajax for our programming languages. The website will control the Arduino by passing
information to it as codes. In this case, the Andumicracontroller acts as a client and the PHP
will act as a server (Wamp, IIS or Apache servers can be used) because PHP is not a client bas
programming language. The web page will display all the variables being read from the Arduino
micro-controllerand also be able to perform the functions as the mobile application. e Wi
shield connected with the Arduino board will be the link between the web pages and the Arduino.
When connected to the IP address of the Arduino, the PHP and the Ajax htist reitjuze able to
send information over this IP address which in turn is interpreted by the Arduino.

Conclusion. In this paper, a novel architecture for low cost and flexible home control and
monitoring system using Android based Smart phone is propostdnglemented. The proposed
architecture utilizes a micro web server and Bluetooth communication as an interoperable
application layer for communicating between the remote user and the home devices. Any Androic
based Smart phone with built in support ¥8r-Fi can be used to access and control the devices at
home. When a Wki connection is not available, mobile cellular networks such as 3G or 4G can be
used to access the system. The system also uses the Google speech recognition engine tf
eliminating the need for an external voice recognition module. Prospective future works include
incorporating SMS and call alerts, and reducing the wiring changes for installing the proposed
system in preexisting houses by creating a wireless network within the homigoaement for
controlling and monitoring the smart home environment.
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Quantum dots are frequently referred to as artificial atoms to emphasize that the charge carriel
confined in these single objects exhibit discrete energy levels (subbands) similar to electrons ir
naturally occurring atoms in contrast with Bloch energy dsann crystals. Quantum dot
semiconductor heterostructures (based on CdS, CdSe, HgS, ZnS, etc.) demonstrate unique Si:
dependent physical properties and appear to have great perspectives of practical use in streami
progress of nanoscale device technglaych as singlelectron transistors, singfghoton emitters,
solar cells, lasers, LEDs, memory devices, fluorescent tags in biotechnology applicatidis$, etc.
Both experimental and theoretical researches show that semiconductor quantum dots posse
deterministic properties superior to those of quantum wells and wires for optoelectronic
applications.

A number of techniques are effectively developed to fabricate quantum dots: colloidal growth,
plasma synthesis, molecular beam epitaxy, embedding iatgléiss matrix by melting, quenching
and successive nanocrystal growing, electrochemichal assembly, lithography technique, etc
Significant success is observed in the study of optical spectra of quantum dots and their behavior i
the presence of the electrand magnetic fields. A variety of studies focus on the observed
electronic and optical properties in order to give an adequate theoretical description of the physice
processes in quantum dots.

Most researches exploit certain simplifying approachetuttydifferent properties in quantum
dots, such as:

1. An effective mass approximation, which allows simplifying band structures by using
theoretical techniques constructed for bulk semiconductor materials.

2. An infinite barrier potential model, in whicparticle and exciton wave functions are
|l ocalized inside a smal/l guantum dot space &
barriers.

3. A strong confinement approximation, which permits to neglect the Coulomb interaction and
assume the electrdmole interaction as a perturbation to their kinetic energy. It allows one to
present exciton wave functions in the form of a product of electron and hole parts. Applicability of
the strong confinement approximation is restricted by QD size less than éaftoradius.

4. An assumption of identical dielectric constants for a QD and a surrounding medium that
ignores creation of induced image charges at the interface.

5. A dominant number of researches deal with quantum dots of spherical shape, which allows
simplercomputation and analytical presentation of the results.

In recent studies more realistic models are generally considered in order to get beyond th
mentioned simplifications, but to succeed in overcoming even one or two of them is not an
effortless procede.

Rapid progress in quantum dot fabricating makes it possible to obtain nanoscale multishell
structures made of concentric layers of different materials. The shell material (with thickness of the
order up to one monolayer) with a smaller bulk band gag.,(HgS) is placed between a core
material with a larger bulk band gap (e.g., CdS) and a hospolan material (a silicate medium or
an organic compound). Such a cgteell structure is used to localize charge particle states within
the core and passite dangling bonds of the core surface. In addition to electronic and optical
properties, the vibrational spectra are of vital importance in contributing to the physical
characteristics of these heterostructures. In Ref. [2] for a semiconductor qidottum
heterostructure of spherical geometry polar optical phonons are considered in the dielectric
continuum approach, with the derivation of the internal longitudinal optical (LO) phonon electric
potential and the electredtO phonon interaction Hamiltonian. &relectroALO phonon interaction
plays a significant role in defining the physical properties of quantum dot heterosystems. The
influence of this interaction on electronic energy levels is discussed in the framework of the
effective mass approximation. Tlealculations are carried out for the CdS/HgS quantum dot
guantum well heterostructure. A detailed study of the strength of elgaiamron coupling and a
perturbative estimation of polaronic energy corrections for both ground and excited states within the
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adiabatic approximation is performed. Interesting results concerning the size dependence c
polaronic corrections are analyzed.

Authors in Ref. [3] investigate exciton states in cubic quantum dots with finite potential barrier
height taking account of dectric mismatch. The dependences of charge particles ground states in
addition to the exciton bound energy and oscillator strength are obtained versus quantum dot siz
and dielectric constant of quantum dot and surrounding material. The characterizagianitan
spectra in CdTe quantum dots placed in different dielectric matrices is presented.

In Ref. [4] the researchers study the character of the states involved in optical transitions ir
CdS quantum dots synthesized by colloidal solution chemistry tisawp initio accuracy charge
patching method in combination with the folded electronic spectrum calculations of thousand atormr
nanostructures. They also investigate electrole exchange splitting in CdS quantum dots. Their
results indicate that the tay the valence band is bright contrary to the numekagpscalculations.

The nature of a large value of the observed resonant Stokes shift, being one of the most commc
characteristics of quantum dots, is discussed. The phenomenon of the Stokes shift(inAl)

and IFVI (CdSe) semiconductor quantum dots dddressed in Ref. [5]. Authors investigate
excitonic states taking into account dielectric mismatch between the dot and surrounding matrix
and the electrohole exchange interaction in the finite potential barrier model. The Stokes shift is
calculated asa sizedependent function and compared to relevant experimental data. The
mechanism of the Stokes shift is explained by splitting of excitonic states due to the diettron
exchange interaction in accordance with the results of Ref. [4].

Ref. [6] preserd the study on CdTe/CdS cesbell quanturrdot heterostructure synthesized by
waterbased route. The optical spectra measurements showed that the band gaps of the core a
shell materials can be tuned by changing the molar proportion. The Stokes shittdasla result
of increasing the corshell proportion. It is attributed to the subsequent increase of the electron
phonon interaction strength with the cateell ratio rising.

Researchers in Ref. [7] study optical characterization of quantum dotshydde Stransky
Krastanov technique and dots in the apex of pyramidal structures. It is shown that the transportatio
of carriers depends on the magnitude of an imposed electric or magnetic field as well as the value «
temperature. It allows one to corittbe charge state of the quantum dot. The authors showed that it
can also be done by optical means dnlyy changing photoexcitation conditions. In addition, the
interaction of the exciton with optical phonon modes was investigated.

The interaction of aelectron (a hole, an exciton) with polar optical phonon modes is found to
be strong in materials with high ionicity. The bound states of charge particles and optical phonon:
resulting from this strong interaction are characterized by lowering of enexgymiparison with
the noninteracting system and are called polarons. Ref. [8] deals with effects of polarons of large
radii on optical spectra in quantum nanostructures including spherical dots. The authors used th
electronphonon interaction Hamiltoniarof the form which takes into account a probable
polarization of both the quantum dot and surrounding medium materials. They considered bott
confined and interface optical phonons and showed that contribution of interface phonons in
polaron binding energyan exceed that of confined phonons.

The author of Ref. [9] considers optical absorption of excitons in alikes@uantum dot.
Calculations are carried out in the effective mass approximation and compact -deatsity
approach. Optical absorption coeifints and refractive index changes are found both with and
without account of the excitgphonon interaction. It is concluded that the effect of longitudinal
optical phonons in estimation of the absorption coefficients and refractive index is quiteaignifi

Optical transitions in a quantum dot of lens shape are studied taking into account a hydrogeni
impurity in Ref. [10]. Lensshaped quantum dots are interesting from the point of view of their use
in laser applications and higierformance laser dioddabrication. The attention is paid to such an
interesting characteristic of a quantum dot as possible intersubbands optical transition. The densi
matrix approach with the intersubband relaxation is employed to analytically estimate the linear anc
third-order nonlinear changes in the absorption coefficient and refractive indices in the presence o
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a hydrogenic impurity. It is obtained that the absorption coefficient and refractive indices are
heavily influenced by optical intensity and the dot size.

The studies outlined in the present article are systematic investigations of electronic and optica
properties of semiconductor quantum dot heterostructures to advance understanding of thes
systems as well as modeling of their optical properties in ordealncéte higkperformance
optoelectronic devices.
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The restructuring of socialife and economic activities in Ukraine entails a change in
objectives of training facilities of compensating type. Even greater degree requires increased
attention to preparing of children with hearing disabilities to schdacording to scientists,
correctional process does not provide for every child with hearing defect adequately her
psychological, medical and educational assistance. The problem of deaf and hard of hearing
children depends on identifying therein the maximum of potential possibibtidearning and
application of information technology of teaching and education at the early stages of ontogeny.

Key words:children, impaired hearing, physical education, information technology.
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Swimming is a vital skill of application, so training him to begin as early as preschool age. The
ability to float, swim, saves the man's life amaps to feel confident in the surrounding aqueous
medium. This is especially true for children of preschool age, because in this period there is the
most intensive formation of knowledge and skills. The game is seen as a modern and effecti\
approach forteaching preschoolers to swim.
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The purpose of the article is to study the features of functioning of reply directives in
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