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Abstract. "Genius consists in an abnormal excess of intellect" [5, p. 150] .The first research in the early nine-
teenth century was based on this field and aimed at the solution of the question about the correlation between 
genius and psychological disorders. Mood-creativity research reveals that people are most creative when they are 
in a positive mood and that mental illnesses such as depression or schizophrenia actually decrease creativity. 
Mood-creativity research reveals that people are most creative when they are in a positive mood and that mental 
illnesses such as depression or schizophrenia actually decrease creativity. 
Keywords: genius; intellect; creativity; mental illnesses; consciousness. 

 
 

What is genius? In the stereotypical sense 
of an average person, a genius is a person 
whose skills, knowledge and ability is so high 
that quite possibly can lead to the emergence 
of fundamentally new scientific discoveries, 
masterpiece creations in the art, the invention 
of innovative technical systems and other in-
novations. However, considering the phenom-
enon of giftedness, genius of human nature, it 
is important to assess the opposite direction, 
which is unique to unconventional people. 
Not much beyond the obvious that the fact of 
the boundary condition of genius is insane, 
pathology, an�G���R�I�W�H�Q���Z�H���P�D�\�� �D�O�V�R���F�D�O�O���L�W�� �©�W�K�H��
�V�K�H�H�U���I�D�F�W���R�I���L�Q�V�D�Q�L�W�\�ª�� 

If we talk about the similarity of humans 
and brilliant people addicted, it is not suffi-
cient merely expressive of opinions, it is nec-
essary to bring facts and arguments, and to 
pursue the obvious analogies. 

�7�R�P�P�D�V�R�� �&�D�P�S�D�Q�H�O�O�D�� �L�Q�� �K�L�V�� �E�R�R�N�� �©�7�K�H��
�F�L�W�\���R�I���W�K�H���6�X�Q�ª���H�[�S�U�H�V�V�H�V���W�K�H���F�R�Q�F�O�X�V�L�R�Q���W�K�D�W��
epilepsy is a symptom of extraordinary geni-
us, uniqueness: Hercules, the Cattle, Socra-
tes, Callimachus, and Mahomet were suffer-
ing from the form of this disease. The first 
research in the early nineteenth century was 
based on this field was aimed at the solution 
of the question about the correlation between 
genius and psychological disorders. The def-
inition of the genius according to Schopen-
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hauer: "Genius consists in an abnormal ex-
cess of intellect" [5, p. 150], which deter-
mines the juxtaposition of genius and com-
mon sense. Schopenhauer believed that suf-
fering is the driving mechanism of creative 
genius: "Now we have what satisfies the will 
or only promises satisfaction, nothing com-
pels the genius to create, because the focus is 
on self ... Suffering is the prerequisite for the 
activity of genius. I think, that Shakespeare 
and Goethe would not be engaged in creativi-
ty and Plato would not philosophize, and 
Kant would not criticize the mind, if they 
found satisfaction and contentment in the ac-
tual world and if they did it well and their 
wishes fulfilled?" [6, p. 21].  

Cesare Lombroso, the Italian psychiatrist 
and criminologist, described a lot of similari-
ties in physiological position to gifted and 
mentally unstable people which he reflected in 
his book "Genius and insanity". Some people 
are aware of the fact that the insane or crazy 
people have convulsive muscle contractions 
of different parts of the body and different 
chaotic, sharp, trochaic movements. As an 
example, we can cite the stories of the people 
that are on the floor where he was engaged in 
Lenau and Montesquieu, it was possible with 
the naked eye to distinguish between indenta-
tions from the constant twitching of their feet. 
It was impossible not to notice the strange, 
unconscious jerking of the right shoulder and 
of the lips of Napoleon, and in the period of 
severe attacks of anger, his calves also 
twitched. "The face of Carducci says Mante-
gazza, at times resembled a hurricane: from 
his eyes rained lightning, and the muscles 
shake like an earthquake" [5, p. 11]. 

Scientists have established the fact that 
after a period of manic episodes, the content 
of urea in normal urine composition varies 
significantly. The same phenomenon can be 
observed after the intensive mental stress, in 
this regard, the analogy between genius and 
insanity, is evident. In addition, we can say 

that outstanding thinkers are the subject to 
hypertension, heat, cold extremities, weak 
sensitivity to hunger and cold. An ingenious 
person differs from a talented one by his un-
consciousness during creativity. Thus, Milly, 
an Italian poet, in the process of almost un-
conscious creation of his poems is in a state 
of extreme arousal, and runs, and as if is in a 
fit of epilepsy. Bauer told us that the most 
successful poems of Ku were dictated to 
them when he was in a state, much bordering 
on insanity. In those seconds, when he wrote 
verses, his ability to talk even about the most 
primitive things was equal to zero. Newton 
and Cardano could solve mathematical prob-
lems in a dream. Lamartine often repeated: 
"Not only I think, but my thoughts think in-
stead of me" [5, p. 17]. One can cite a great 
many examples, but the fact remains undeni-
able that the greatest creations are born 
thinkers develop suddenly and as uncontrol-
lably and unconsciously.  

On the physiological similarities of the 
two categories of people we can discourse 
innumerable amounts of time, but as the es-
sence is already clear, it is necessary to pay 
attention to equally interesting aspects [4].  

The concept of a link between creativity 
and mental illness has been extensively dis-
cussed by psychologists and other research-
ers. Parallels can be drawn to connect crea-
tivity to major mental disorders including: 
bipolar disorder, major depressive disorder, 
ADHD (Attention deficit disorder, hyperki-
netic disorder), schizophrenia, and anxiety 
disorder. 

Highly creative individuals are about 
twice as likely to experience some mental 
disorder as otherwise comparable noncrea-
tive individuals. Depression seems to be the 
most common symptom, along with the cor-
relates of alcoholism and suicide Second, on 
average, the more eminent the creator, the 
higher is the expected rate and intensity of 
the psychopathological symptoms [2]. 
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The rate and intensity of symptoms varies 
according to the specific domain of creativity 
For example, psychopathology is higher 
among artistic creators than among scientific 
creators. Thus, according to one study, 87 % 
of famous poets experienced psychopatholo-
gy whereas only 28 % of the eminent scien-
tists did so, a figure close to the population 
baseline [2]. 

Mood-creativity research reveals that 
people are most creative when they are in a 
positive mood and that mental illnesses such 
as depression or schizophrenia actually de-
crease creativity. People who have worked in 
the field of arts throughout the history have 
had problems with poverty, persecution, so-
cial alienation, psychological trauma, sub-
stance abuse, high stress and other such envi-
ronmental factors which are associated with 
developing and perhaps causing mental ill-
ness. It is thus likely that when creativity it-
self is associated with positive moods, happi-
ness, and mental health, pursuing a career in 
the arts may bring problems with stressful 
environment and income. 

Pearl S. Buck wrote: "The truly creative 
mind in any field is no more than this: A hu-
man creature born abnormally, inhumanly 
sensitive. To him... a touch is a blow, a sound 
is a noise, a misfortune is a tragedy, a joy is 
an ecstasy, a friend is a lover, a lover is a 
god, and failure is death. Add to this cruelly 
delicate organism the overpowering necessity 
to create, create, and create - so that without 
creating of music or poetry or books or build-
ings or something of meaning, his very 
breath is cut off from him. He must create, 
must pour out creation. By some strange, un-

known, inward urgency he is not really alive 
unless he is creating" [1]. 
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Abstract. The characteristic properties of the non-imitative polyphony are compared with the imitative one in 
the aspect of musical logic. It is established that imitative polyphony in its main historical genre-compositional 
manifestations as a whole tends to reproduce the principles of dialogue (polylogue), with the linear narrative 
logic of prose inherent in it. In non-imitative polyphony, the logic of poetry with its methods has the leading role 
as well as the logic of song syntax. 
Keywords: non-imitative polyphony; imitative polyphony; musical logic. 

 
 

�P�_�e�v�� �k�l�Z�l�v�b���± �h�[�h�[�s�b�l�v�� �o�Z�j�Z�d�l�_�j�g�u�_��
�k�\�h�c�k�l�\�Z�� �g�_�b�f�b�l�Z�p�b�h�g�g�h�]�h�� �f�g�h�]�h�]�h�e�h�k�b�y����
�k�j�Z�\�g�b�l�_�e�v�g�h�� �k�� �b�f�b�l�Z�p�b�h�g�g�u�f���� �\�� �Z�k�i�_�d�l�_��
�f�m�a�u�d�Z�e�v�g�h�c���e�h�]�b�d�b�����M�q�b�l�u�\�Z�y���k�i�_�p�b�n�b�d�m��
�h�[�t�_�d�l�Z�� �b�k�k�e�_�^�h�\�Z�g�b�y �± �g�_�b�f�b�l�Z�p�b�h�g�g�h�c��
�i�h�e�b�n�h�g�b�b���� �d�Z�d�� �l�Z�d�h�]�h�� �i�h�e�b�n�h�g�b�q�_�k�d�h�]�h��
�f�g�h�]�h�]�h�e�h�k�b�y���� �d�h�l�h�j�h�_�� �g�_�� �k�h�^�_�j�`�b�l�� �b�f�b��
�l�Z�p�b�b�� �\�� �d�Z�q�_�k�l�\�_�� �\�_�^�m�s�_�]�h�� �h�j�]�Z�g�b�a�Z�p�b�h�g��
�g�h�]�h�� �i�j�b�g�p�b�i�Z�����± �\�� �j�Z�[�h�l�_�� �h�l�^�Z�_�l�k�y�� �i�j�_�^��
�i�h�q�l�_�g�b�_�� �d�h�f�i�Z�j�Z�l�b�\�g�h�f�m�� �j�Z�d�m�j�k�m���� �g�Z�p�_��
�e�_�g�g�h�f�m�� �g�Z�� �\�u�y�\�e�_�g�b�_�� �k�m�s�_�k�l�\�_�g�g�u�o�� �j�Z�k��
�o�h�`�^�_�g�b�c�� �f�_�`�^�m�� �b�f�b�l�Z�p�b�h�g�g�h�c�� �b�� �g�_�b�f�b��
�l�Z�p�b�h�g�g�h�c�� �i�h�e�b�n�h�g�b�_�c�� �g�Z�� �e�h�]�b�q�_�k�d�h�f��
�m�j�h�\�g�_���f�m�a�u�d�Z�e�v�g�h�]�h���f�u�r�e�_�g�b�y.  

�I�j�_�`�^�_�� �\�k�_�]�h�� �f�h�`�g�h�� �m�\�_�j�_�g�g�h�� �]�h�\�h��
�j�b�l�v�� �h�� �k�h�h�l�\�_�l�k�l�\�b�b�� �b�f�b�l�Z�p�b�h�g�g�h�c�� �i�h�e�b��
�n�h�g�b�b�� �h�[�s�b�f�� �m�k�l�Z�g�h�\�d�Z�f�� �n�h�j�f�Z�e�v�g�h�c��

�e�h�]�b�d�b���\���_�_���j�b�l�h�j�b�q�_�k�d�h�f���j�Z�d�m�j�k�_�����\���q�Z�k�l��
�g�h�k�l�b���� �i�j�b�_�f�Z�f�� �h�j�Z�l�h�j�k�d�h�]�h�� �Z�j�]�m�f�_�g�l�Z��
�p�b�b�����g�Z���q�l�h���m�d�Z�a�u�\�Z�_�l���B�� �O�m�k�Z�b�g�h�\���\���k�\�h�_�c��
�j�Z�[�h�l�_�� �h�� �j�b�l�h�j�b�d�_�� �n�m�]�b�� �>�����@���� �H�^�g�Z�d�h�� �\�h��
�i�j�h�k�u���� �i�h�^�g�y�l�u�_�� �b�k�k�e�_�^�h�\�Z�l�_�e�_�f���� �[�_�a��
�m�k�e�h�\�g�h���� �d�Z�k�Z�x�l�k�y���g�_�� �l�h�e�v�d�h�� �n�m�]�b���� �g�h����
�r�b�j�_���� �b�f�b�l�Z�p�b�h�g�g�h�c�� �i�h�e�b�n�h�g�b�b�� �d�Z�d�� �l�Z��
�d�h�\�h�c���� �<�_�^�v�� �b�f�_�g�g�h�� �n�m�]�Z���� �i�j�_�`�^�_�� �\�k�_�]�h��
�[�Z�j�h�q�g�Z�y���� �d�Z�d�� �`�Z�g�j�� �b�� �d�Z�d�� �n�h�j�f�Z�� �k�l�Z�e�Z��
�d�\�b�g�l�w�k�k�_�g�p�b�_�c�� �b�f�b�l�Z�p�b�h�g�g�h�]�h�� �i�j�b�g�p�b��
�i�Z�����i�h�k�d�h�e�v�d�m���k�m�s�g�h�k�l�v���e�x�[�h�c���± �[�h�e�v�r�h�c��
�b�e�b���f�Z�e�h�c���± �b�f�b�l�Z�p�b�h�g�g�h�c���n�h�j�f�u�����f�h�l�_�l����
�n�m�]�_�l�l�Z���b���l�����i�������a�Z�d�e�x�q�Z�_�l�k�y���\���g�Z�e�b�q�b�b���i�h��
�h�q�_�j�_�^�g�u�o�� �i�j�h�\�_�^�_�g�b�c�� �l�_�f�u�� �\�� �j�Z�a�e�b�q�g�u�o��
�]�h�e�h�k�Z�o���� �q�l�h���� �g�_�k�h�f�g�_�g�g�h���� �k�[�e�b�`�Z�_�l�� �_�_�� �k��
�w�d�k�i�h�a�b�p�b�h�g�g�u�f�� �i�e�Z�g�h�f�� �n�m�]�b���� �D�j�h�f�_�� �l�h��
�]�h���� �d�Z�d�� �k�i�j�Z�\�_�^�e�b�\�h�� �m�l�\�_�j�`�^�Z�_�l�� �Z�\�l�h�j����
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�i�j�b�_�f�� �b�f�b�l�Z�p�b�b�� �©�i�_�j�k�h�g�b�n�b�p�b�j�m�_�l��
�m�q�Z�k�l�g�b�d�h�\�� �i�h�e�b�e�h�]�Z�� ���\�� �d�e�Z�\�b�j�g�h�c�� �n�m�]�_���± 
�f�g�b�f�h�]�h�����i�h�k�d�h�e�v�d�m���\�u�k�d�Z�a�u�\�Z�g�b�_���b�^�_�l���h�l��
�i�_�j�\�h�]�h�� �e�b�p�Z���ª�� �>�������� �k���� �����@���� �b�� �w�l�h�� �g�Z�[�e�x�^�_��
�g�b�_�� �k�e�_�^�m�_�l�� �i�j�b�a�g�Z�l�v�� �\�_�k�v�f�Z�� �p�_�g�g�u�f�� �^�e�y��
�i�h�g�b�f�Z�g�b�y���k�m�l�b���b�f�b�l�Z�p�b�h�g�g�h�]�h���k�d�e�Z�^�Z���� 

�B�l�Z�d���� �\�� �p�_�e�h�f�� �\�h�a�f�h�`�g�h�� �h�i�j�_�^�_�e�b�l�v��
�k�i�_�p�b�n�b�d�m�� �w�l�h�]�h�� �l�b�i�Z�� �i�h�e�b�n�h�g�b�b���� �\�h-
�i�_�j�\�u�o���� �d�Z�d�� �Z�i�j�b�h�j�g�h�� �a�g�Z�q�b�l�_�e�v�g�h���[�h�e�_�_��
�^�_�l�_�j�f�b�g�b�j�h�\�Z�g�g�h�]�h���� �i�h�� �k�j�Z�\�g�_�g�b�x�� �k��
�g�_�b�f�b�l�Z�p�b�h�g�g�u�f�b�� �j�Z�a�g�h�\�b�^�g�h�k�l�y�f�b�� �i�h��
�e�b�n�h�g�b�b���� �\�h-�\�l�h�j�u�o�����± �d�Z�d�� �h�[�m�k�e�h�\�e�_�g�g�h��
�]�h�� �\�h�k�i�j�h�b�a�\�_�^�_�g�b�_�f�� �k�b�l�m�Z�p�b�b�� �i�_�j�k�h�g�b��
�n�b�p�b�j�h�\�Z�g�g�h�]�h���i�h�e�b�e�h�]�Z�����^�b�Z�e�h�]�Z������ 

�K�h�\�j�_�f�_�g�g�Z�y�� �e�b�g�]�\�b�k�l�b�d�Z�� �j�Z�k�k�f�Z�l�j�b��
�\�Z�_�l�� �k�i�h�g�l�Z�g�g�u�c�� �j�_�q�_�\�h�c�� �^�b�Z�e�h�]�� ���b�e�b���± 
�i�j�b�� �g�Z�e�b�q�b�b�� �[�h�e�_�_�� �q�_�f�� �^�\�m�o�� �k�h�[�_�k�_�^�g�b��
�d�h�\ �± �i�h�e�b�e�h�]���� �d�Z�d�� �h�k�h�[�u�c�� �n�_�g�h�f�_�g���� �o�Z��
�j�Z�d�l�_�j�b�a�m�x�s�b�c�k�y�� �l�_�g�^�_�g�p�b�_�c�� �d�� �y�a�u�d�h�\�h�c��
�w�d�h�g�h�f�b�b�� �b�e�b���� �g�Z�i�j�h�l�b�\���� �b�a�[�u�l�h�q�g�h�k�l�b���� �Z��
�l�Z�d�`�_���Z�\�l�h�f�Z�l�b�a�b�j�h�\�Z�g�g�h�k�l�b���j�_�q�b�����i�j�h�y�\��
�e�y�x�s�_�c�k�y�� �\�� �h�[�b�e�b�b�� �r�l�Z�f�i�h�\���� �r�Z�[�e�h�g�g�u�o��
�j�_�q�_�\�u�o�� �d�h�g�k�l�j�m�d�p�b�c���� �>������ �k���� �������@���� �B�g�l�_��
�j�_�k�g�u�f�� �b�� �i�e�h�^�h�l�\�h�j�g�u�f���� �i�h�� �g�Z�r�_�f�m�� �f�g�_��
�g�b�x�����f�h�`�_�l���k�l�Z�l�v���b�k�i�h�e�v�a�h�\�Z�g�b�_���\���d�h�f�i�h��
�a�b�p�b�h�g�g�h�f�� �Z�g�Z�e�b�a�_�� �n�m�]�b�� �b�� �l�Z�d�b�o�� �e�h�]�b�q�_��
�k�d�b�o�� �k�\�h�c�k�l�\�� �j�_�q�_�\�h�]�h�� �^�b�Z�e�h�]�Z���� �d�h�l�h�j�u�_��
�h�[�m�k�e�h�\�e�_�g�u�� �i�h�h�q�_�j�_�^�g�u�f�� �\�k�l�m�i�e�_�g�b�_�f��
�j�_�i�e�b�d���� �d�Z�d���� �g�Z�i�j�b�f�_�j���� �k�e�_�^�m�x�s�_�_���� �©�=�h��
�\�h�j�y�s�b�c�� �i�j�b�[�_�]�Z�_�l�� �d�� �j�Z�a�e�b�q�g�u�f�� �e�_�d�k�b�d�h-
�]�j�Z�f�f�Z�l�b�q�_�k�d�b�f�� �k�j�_�^�k�l�\�Z�f���� �q�l�h�[�u�� �m�^�_�j��
�`�Z�l�v���� �a�Z�o�\�Z�l�b�l�v���� �i�_�j�_�^�Z�l�v�� �k�h�[�_�k�_�^�g�b�d�m��
�b�g�b�p�b�Z�l�b�\�m���]�h�\�h�j�_�g�b�y�ª���>�l�Z�f���`�_�@�����G�Z�a�h�\�_�f��
�_�s�_�� �h�^�g�h�� �o�Z�j�Z�d�l�_�j�g�h�_�� �d�Z�q�_�k�l�\�h�� �j�_�q�_�\�h�]�h��
�^�b�Z�e�h�]�Z���� �m�q�_�l�� �d�h�l�h�j�h�]�h�� �i�h�f�h�`�_�l�� �]�e�m�[�`�_��
�h�k�h�a�g�Z�l�v�� �^�b�Z�e�h�]�b�q�_�k�d�m�x�� �i�j�b�j�h�^�m�� �b�f�b�l�Z��
�p�b�h�g�g�h�c�� �i�h�e�b�n�h�g�b�b, �± �h�[�m�k�e�h�\�e�_�g�g�h�k�l�v��
�h�l�\�_�l�Z�� �i�j�_�^�u�^�m�s�b�f�� �\�h�i�j�h�k�h�f���� �©�<�h�� �\�j�_�f�y��
�^�b�Z�e�h�]�Z�� �f�h�l�b�\���� �i�h�[�m�`�^�Z�x�s�b�c�� �d�� �\�u�k�d�Z�a�u��
�\�Z�g�b�x���� �a�Z�d�e�x�q�_�g�� �g�_�� �\�h�� �\�g�m�l�j�_�g�g�_�f�� �a�Z��
�f�u�k�e�_�� �k�Z�f�h�]�h�� �k�m�[�t�_�d�l�Z���� �Z�� �\�� �\�h�i�j�h�k�_�� �k�i�j�Z��
�r�b�\�Z�x�s�_�]�h���� �\�� �l�h�� �\�j�_�f�y�� �d�Z�d�� �h�l�\�_�l�� �g�Z�� �w�l�h�l��
�\�h�i�j�h�k�� �b�k�o�h�^�b�l�� �b�a�� �a�Z�^�Z�g�g�h�]�h�� �k�h�[�_�k�_�^�g�b��
�d�h�f�� �\�h�i�j�h�k�Z�ª�� �>������ �k���� �������@���� �G�_�i�h�k�j�_�^�k�l�\�_�g��
�g�u�_�� �Z�g�Z�e�h�]�b�b�� �i�_�j�_�q�b�k�e�_�g�g�u�o�� �\�u�r�_�� �e�h�]�b��
�q�_�k�d�b�o�� �k�\�h�c�k�l�\�� �j�_�q�_�\�h�]�h�� �^�b�Z�e�h�]�Z�� �k�� �l�_�f�h-

�h�l�\�_�l�g�u�f�� �j�_�]�e�Z�f�_�g�l�h�f�� �n�m�]�b�� �g�_���\�u�a�u�\�Z�x�l��
�g�b���f�Z�e�_�c�r�b�o���k�h�f�g�_�g�b�c���� 

�I�j�h�^�h�e�`�Z�y�� �j�Z�k�k�m�`�^�_�g�b�y�� �\�� �g�Z�i�j�Z�\�e�_��
�g�b�b�� �Z�g�Z�e�h�]�b�b�� �f�_�`�^�m�� �b�f�b�l�Z�p�b�h�g�g�h�c�� �l�_�o��
�g�b�d�h�c�� �b�� �i�_�j�k�h�g�b�n�b�p�b�j�h�\�Z�g�g�u�f�� �i�h�e�b�e�h��
�]�h�f���� �i�j�_�^�e�Z�]�Z�_�f�� �_�_�� �^�Z�e�v�g�_�c�r�_�_�� �j�Z�k�k�f�h�l��
�j�_�g�b�_�� �\�� �d�h�g�l�_�d�k�l�_���g�Z�j�j�Z�l�h�e�h�]�b�b* ���� �i�h��
�k�d�h�e�v�d�m�� �b�f�_�g�g�h�� �i�h�\�_�k�l�\�h�\�Z�g�b�_�� ���©�g�Z�j�j�Z��
�l�b�\�ª������ �k�h�]�e�Z�k�g�h�� �k�h�\�j�_�f�_�g�g�u�f�� �g�Z�m�q�g�u�f��
�i�j�_�^�k�l�Z�\�e�_�g�b�y�f���� �y�\�e�y�_�l�k�y�� �^�h�f�b�g�b�j�m�x�s�_�c��
�n�h�j�f�h�c���j�_�q�b�����\���l�h�f���q�b�k�e�_���b���\���^�b�Z�e�h�]�_�����i�h��
�e�b�e�h�]�_������ �©�I�h�\�_�k�l�\�h�\�Z�l�_�e�v�g�h�_�� �\�u�k�d�Z�a�u�\�Z��
�g�b�_�� �f�h�`�_�l�� �\�u�a�\�Z�l�v�� �h�l�\�_�l�u�� �e�x�[�h�]�h�� �\�b�^�Z����
�I�_�j�_�k�d�Z�a�� �b�� �m�f�h�e�q�Z�g�b�_�� �i�j�b�� �i�h�[�m�`�^�_�g�b�b�� �b��
�\�h�i�j�h�k�_�� �a�Z�i�j�_�s�_�g�u���� �Z�� �i�j�b�� �i�h�\�_�k�l�\�h�\�Z��
�l�_�e�v�g�h�f���\�u�k�d�Z�a�u�\�Z�g�b�b���\�h�a�f�h�`�g�u�����H�l�k�x�^�Z��
�k�e�_�^�m�_�l���� �q�l�h�� �i�h�\�_�k�l�\�h�\�Z�g�b�_�� �_�k�l�v�� �i�j�_�b�f�m��
�s�_�k�l�\�_�g�g�Z�y�� �n�h�j�f�Z�� �j�_�q�b�ª�� �>�������� �k���� �������@���� �<��
�i�j�b�\�_�^�_�g�g�h�c���p�b�l�Z�l�_ �h�[�j�Z�l�b�f���\�g�b�f�Z�g�b�_���g�Z��
�l�Z�d�b�_�� �_�k�l�_�k�l�\�_�g�g�u�_�� �^�e�y�� �g�Z�j�j�Z�l�b�\�g�u�o�� �\�u��
�k�d�Z�a�u�\�Z�g�b�c�� �\�Z�j�b�Z�g�l�u�� �\�a�Z�b�f�g�u�o�� �j�_�i�e�b�d��
�k�h�[�_�k�_�^�g�b�d�h�\�����d�Z�d���i�_�j�_�k�d�Z�a ���i�h���Z�g�Z�e�h�]�b�b���k��
�i�h�e�b�n�h�g�b�q�_�k�d�b�f�� �k�d�e�Z�^�h�f���± �i�j�b�_�f�� �b�f�b�l�Z��
�p�b�b�����l�����_�����l�h�q�g�h�_���b�e�b���\�Z�j�v�b�j�m�_�f�h�_���\�h�k�i�j�h��
�b�a�\�_�^�_�g�b�y���\���^�j�m�]�h�f���]�h�e�h�k�_���f�_�e�h�^�b�b�����d�h�l�h��
�j�Z�y�� �i�_�j�_�^�� �l�_�f�� �a�\�m�q�Z�e�Z�� �\�� �i�_�j�\�h�g�Z�q�Z�e�v�g�h�f��
�]�h�e�h�k�_���� �b�e�b���m�f�h�e�q�Z�g�b�_ ���i�h�� �Z�g�Z�e�h�]�b�b�� �k��
�b�f�b�l�Z�p�b�h�g�g�u�f�� �b�a�e�h�`�_�g�b�_�f���± �k�b�k�l�_�f�Z�l�b��
�q�_�k�d�h�_�� �q�_�j�_�^�h�\�Z�g�b�_�� �]�j�m�i�i�� �h�[�h�k�h�[�e�_�g�g�u�o��
�h�^�b�g�h�q�g�u�o���j�_�i�e�b�d���k���b�g�l�_�j�f�_�^�b�y�f�b���� 

�B�g�l�_�j�_�k�g�h���� �q�l�h�� �i�h�\�_�k�l�\�h�\�Z�g�b�_�� ���g�Z�j�j�Z��
�l�b�\���� �i�j�b�g�Z�^�e�_�`�b�l�� �d�� �h�[�s�_�i�j�b�g�y�l�u�f�� �k�j�_�^��
�k�l�\�Z�f���e�h�]�b�q�_�k�d�h�c�����k�m�]�]�_�k�l�b�\�g�h�c���i�h���k�\�h�_�f�m��
�o�Z�j�Z�d�l�_�j�m���� �Z�j�]�m�f�_�g�l�Z�p�b�b�� �\�� �j�b�l�h�j�b�d�_���� �d�h��
�l�h�j�u�_�� �b�k�i�h�e�v�a�m�x�l�k�y�� �^�e�y�� �^�h�k�l�b�`�_�g�b�y�� �h�[��
�s�_�]�h�� �k�h�]�e�Z�k�b�y�� �k�h�[�_�k�_�^�g�b�d�h�\���� �e�x�[�h�_�� �g�Z�j��
�j�Z�l�b�\�g�h�_���\�u�k�d�Z�a�u�\�Z�g�b�_�����i�h���k�m�l�b�����h�[�e�Z�^�Z�_�l��
�j�b�l�h�j�b�q�_�k�d�h�c�� �i�j�b�j�h�^�h�c�� �k�� �i�j�b�k�m�s�_�c�� �_�c��
�Z�j�]�m�f�_�g�l�Z�l�b�\�g�h�c�� �l�_�o�g�b�d�h�c�� �>�������� �k���� �������@�� �b����
�h�^�g�h�\�j�_�f�_�g�g�h���� �o�Z�j�Z�d�l�_�j�b�a�m�_�l�k�y�� �©�e�b�g�_�c��
�g�h�k�l�v�x�ª�� �b�� �k�h�^�_�j�`�Z�l�_�e�v�g�h�k�l�v�x�� ���l�h�� �_�k�l�v��
�g�Z�e�b�q�b�_�f�� �h�i�j�_�^�_�e�_�g�g�h�]�h�� �©�k�x�`�_�l�Z�ª���� �©�l�h�g��
�n�Z�[�m�e�u�ª���� �i�h�� �\�u�j�Z�`�_�g�b�x�� �J�� �;�_�j�[�_�j�h�\�Z�� �>������
�k���� �����@������ �B�l�Z�d�����b�f�b�l�Z�p�b�h�g�g�Z�y�� �i�h�e�b�n�h�g�b�y�� �\��
�k�\�h�b�o�� �h�k�g�h�\�g�u�o�� �b�k�l�h�j�b�q�_�k�d�b�o�� �`�Z�g�j�h�\�h-
�d�h�f�i�h�a�b�p�b�h�g�g�u�o�� �i�j�h�y�\�e�_�g�b�y�o�� �\�� �p�_�e�h�f�� �l�y��
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�]�h�l�_�_�l�� �d�� �\�h�k�i�j�h�b�a�\�_�^�_�g�b�x�� �i�j�b�g�p�b�i�h�\��
�^�b�Z�e�h�]�Z�����i�h�e�b�e�h�]�Z�������k���i�j�b�k�m�s�_�c���_�f�m���e�b�g�_�c��
�g�h�c�� ���k�x�`�_�l�g�h�c���� �g�Z�j�j�Z�l�b�\�g�h�c�� �e�h�]�b�d�h�c��
�i�j�h�a�u���� �Z�� �l�Z�d�`�_�� �k�h�h�l�\�_�l�k�l�\�m�x�s�b�f�� �h�k�h��
�[�u�f���d�h�f�i�e�_�d�k�h�f���j�b�l�h�j�b�q�_�k�d�b�o���k�j�_�^�k�l�\�� 

�G�_�b�f�b�l�Z�p�b�h�g�g�Z�y�� �i�h�e�b�n�h�g�b�y���� �g�Z�� �g�Z�r��
�\�a�]�e�y�^���� �o�h�l�y�� �b�� �g�_�� �b�k�d�e�x�q�Z�_�l�� �k�e�_�^�h�\�Z�g�b�y��
�l�_�f�� �`�_�� �i�j�b�g�p�b�i�Z�f�� �g�Z�j�j�Z�l�b�\�g�h�]�h�� �\�u�k�d�Z�a�u��
�\�Z�g�b�y���b���j�b�l�h�j�b�d�b�����g�h�����d�Z�d�����i�j�Z�\�b�e�h�����h�g�b���g�_��
�y�\�e�y�x�l�k�y�� �i�j�_�\�Z�e�b�j�m�x�s�b�f�b���� �i�h�k�d�h�e�v�d�m��
�g�_�b�f�b�l�Z�p�b�h�g�g�h�_�� �i�h�e�b�n�h�g�b�q�_�k�d�h�_�� �f�g�h�]�h��
�]�h�e�h�k�b�_�� �f�h�^�_�e�b�j�m�_�l�� �k�h�\�_�j�r�_�g�g�h�� �b�g�h�c�� �l�b�i��
�d�h�f�f�m�g�b�d�Z�l�b�\�g�h�c���k�b�l�m�Z�p�b�b�����g�_���^�b�Z�e�h�]�����g�h����
�k�d�h�j�_�_���� �h�^�g�h�\�j�_�f�_�g�g�h�_�� ���i�Z�j�Z�e�e�_�e�v�g�h�_����
�d�h�f�f�_�g�l�b�j�h�\�Z�g�b�_�����\�� �d�h�g�l�j�Z�i�m�g�d�l�b�j�m�x��
�s�_�f�����\���l�h�f���q�b�k�e�_���i�h�^�]�h�e�h�k�h�q�g�h�f�����\�b�^�_���i�h��
�e�b�n�h�g�b�b�� �b�e�b���f�g�h�]�h�a�g�Z�q�g�h�_���\�u�k�d�Z�a�u�\�Z�g�b�_����
�©�k�e�h�`�g�h�_�� �i�h�g�y�l�b�_�ª �>�������� �k���� �����@�� ���\�h�k�i�j�h�b�a��
�\�h�^�b�f�h�_�� �i�h�e�b�f�_�e�h�^�b�q�_�k�d�h�c���± �\�Z�j�b�Z�g�l�g�h�c��
�b�e�b���j�Z�a�g�h�l�_�f�g�h�c�����\���q�Z�k�l�g�h�k�l�b���d�h�g�l�j�Z�k�l�g�h�c����
�i�h�e�b�n�h�g�b�_�c������ �A�Z�f�_�l�b�f���� �q�l�h�� �w�l�h�l�� �l�b�i���� �i�h��
�f�g�_�g�b�x���[�h�e�v�r�b�g�k�l�\�Z���m�q�_�g�u�o�����y�\�e�y�_�l�k�y���b�k��
�l�h�j�b�q�_�k�d�b�� �i�_�j�\�h�g�Z�q�Z�e�v�g�u�f�� �b���� �\�_�j�h�y�l�g�h����
�\�h�k�o�h�^�b�l�� �d�� �w�i�h�o�_�� �g�_�i�Z�j�Z�e�e�_�e�v�g�h�]�h�� �b�� �f�_��
�e�b�a�f�Z�l�b�q�_�k�d�h�]�h�� �h�j�]�Z�g�m�f�Z�� �\�� �i�j�h�n�_�k�k�b�h��
�g�Z�e�v�g�h�c�� �i�b�k�v�f�_�g�g�h�c�� �l�j�Z�^�b�p�b�b���� �Z�� �l�Z�d�`�_��
�\�h�d�Z�e�v�g�u�f�� �`�Z�g�j�Z�f�� �m�k�l�g�h�]�h���± �i�j�h�n�_�k�k�b�h��
�g�Z�e�v�g�h�]�h�� �b�� �g�Z�j�h�^�g�h�]�h���± �l�\�h�j�q�_�k�l�\�Z���� �j�Z�a�g�h��
�h�[�j�Z�a�g�h�� �i�j�_�e�h�f�e�y�y�k�v�� �\�� �l�h�f�� �q�b�k�e�_�� �\�� �\�Z�j�b��
�Z�g�l�g�h�c�� �i�h�^�]�h�e�h�k�h�q�g�h�k�l�b�� �m�d�j�Z�b�g�k�d�h�]�h��
�g�Z�j�h�^�g�h�i�_�k�_�g�g�h�]�h���n�h�e�v�d�e�h�j�Z���b�e�b���j�m�k�k�d�h�]�h��
�[�_�a�e�b�g�_�c�g�h�]�h���l�j�h�_�k�l�j�h�q�b�y���b�e�b���^�_�f�_�k�l�\�Z�����<��
�h�l�e�b�q�b�_���h�l���k�m�d�p�_�k�k�b�\�g�h�c���e�h�]�b�d�b���i�j�h�a�Z�b�q�_��
�k�d�h�]�h���g�Z�j�j�Z�l�b�\�Z�����\�h�i�e�h�s�_�g�b�_���d�h�l�h�j�h�c�� �k�\�y��
�a�Z�g�h�� �i�j�_�`�^�_�� �\�k�_�]�h�� �k�� �b�f�b�l�Z�p�b�h�g�g�u�f�b�� �n�h�j��
�f�Z�f�b�� �i�h�e�b�n�h�g�b�b���� �l�h�� �_�k�l�v�� �i�j�h�\�_�^�_�g�b�_�f�� �i�h��
�]�h�e�h�k�Z�f�� �h�^�g�h�]�h�� �b�� �l�h�]�h�� �`�_�� �l�_�f�Z�l�b�q�_�k�d�h�]�h��
�l�_�a�b�k�Z-�b�f�i�_�j�Z�l�b�\�Z���� �e�h�]�b�d�Z���i�Z�j�Z�e�b�g�_�Z�j�g�h�]�h��
�k�b�f�m�e�v�l�Z�g�g�h�]�h���k�h-�d�h�f�f�_�g�l�b�j�h�\�Z�g�b�y �b�e�b����
�r�b�j�_�����k�h-�b�a�e�h�`�_�g�b�y �l�j�_�[�m�_�l�� �i�Z�j�Z�e�e�_�e�b�a�f�Z��
�e�b�[�h���d�h�g�l�j�Z�i�m�g�d�l�Z�� �b�e�b�� �i�h�^�]�h�e�h�k�d�Z���� �e�b�[�h��
�^�j�m�]�h�c�� �h�[�h�k�h�[�e�_�g�g�h�c�� �f�_�e�h�^�b�b���� �k�h�i�j�h�\�h�`��
�^�Z�x�s�_�c���\�_�^�m�s�m�x���f�_�e�h�^�b�x�� 

�B�l�Z�d���� �\�� �^�Z�g�g�h�f�� �k�e�m�q�Z�_�� �g�Z�[�e�x�^�Z�_�l�k�y��
�a�g�Z�q�b�l�_�e�v�g�h�_�� �\�e�b�y�g�b�_�� �e�h�]�b�d�b�� �d�h�f�f�_�g�l�b��

�j�h�\�Z�g�b�y�� �f�h�g�h�e�h�]�Z�� ���\�� �h�l�e�b�q�b�_�� �h�l�� �^�b�Z�e�h�]�b��
�q�_�k�d�h�]�h�� �f�h�^�m�k�Z�� �\�u�k�d�Z�a�u�\�Z�g�b�y�� �\�� �b�f�b�l�Z�p�b��
�h�g�g�h�c�� �i�h�e�b�n�h�g�b�b�� �b�� �w�l�h�� �\�i�h�e�g�_�� �h�[�t�y�k�g�b��
�f�h���� �m�q�b�l�u�\�Z�y���b�a�g�Z�q�Z�e�v�g�m�x���f�h�g�h�^�b�q�_�k�d�m�x��
�i�j�b�j�h�^�m�� �f�g�h�]�h�]�h�e�h�k�b�y���� �H�^�g�Z�d�h�� �h�l�k�x�^�Z��
�k�e�_�^�m�_�l�� �\�Z�`�g�h�_�� �i�h�k�e�_�^�m�x�s�_�_�� �a�Z�d�e�x�q�_�g�b�_��
�h�� �a�g�Z�q�_�g�b�b�� �\�� �w�l�h�f�� �\�b�^�_�� �i�h�e�b�n�h�g�b�b�� �l�Z�d�`�_��
�b�� �k�h�\�_�j�r�_�g�g�h�� �b�g�h�c�� �\�_�j�[�Z�e�v�g�h�c�� �e�h�]�b�d�b�����± 
�g�_���i�j�h�a�Z�b�q�_�k�d�h�c�����g�h���i�h�w�l�b�q�_�k�d�h�c�����D�Z�d���b�a��
�\�_�k�l�g�h���� �k�i�_�p�b�n�b�d�Z�� �i�h�k�e�_�^�g�_�c�� �k�h�k�l�h�b�l�� �\��
�©�i�h�a�g�Z�g�b�b�� �f�b�j�Z�� �i�j�b�� �i�h�f�h�s�b�� �h�[�j�Z�a�h�\����
�k�b�f�\�h�e�h�\�ª�� �>���@���� �\�� �h�l�e�b�q�b�_�� �h�l�� �i�j�h�a�u�� �k�� �_�_��
�i�j�_�b�f�m�s�_�k�l�\�_�g�g�h�c�� �h�i�h�j�h�c�� �g�Z�� �e�h�]�b�q�_�k�d�b�c��
�d�h�f�i�h�g�_�g�l���� �M�q�b�l�u�\�Z�y�� �b�k�l�h�j�b�q�_�k�d�b�c�� �Z�k��
�i�_�d�l�� �f�g�h�]�h�]�h�e�h�k�b�y���� �f�h�`�g�h�� �]�h�\�h�j�b�l�v�� �h��
�g�_�i�h�k�j�_�^�k�l�\�_�g�g�h�f���g�Z�k�e�_�^�h�\�Z�g�b�b���b�f���l�Z�d�b�o��
�©�f�Z�l�_�j�b�Z�e�v�g�u�o�ª�� �w�e�_�f�_�g�l�h�\�� �i�h�w�a�b�b���� �d�Z�d��
�\�_�j�k�b�n�b�d�Z�p�b�y���� �k�l�j�h�n�b�d�Z���� �f�_�l�j�b�d�Z���� �Z�d�p�_�g��
�l�m�Z�p�b�y�����b�g�l�h�g�Z�p�b�y���b���l�����^�����G�h���]�h�j�Z�a�^�h���\�Z�`��
�g�_�_���� �g�Z�� �g�Z�r�� �\�a�]�e�y�^���� �i�j�h�[�e�_�f�Z�� �g�Z�k�e�_�^�h�\�Z��
�g�b�y���k�h�[�k�l�\�_�g�g�h���e�h�]�b�d�b���i�h�w�a�b�b �d�Z�d���b�k�d�m�k��
�k�l�\�Z���� �i�h�� �f�_�l�d�h�f�m�� �\�u�j�Z�`�_�g�b�x�� �=���� �O�b�e�v�f�b����
�©�w�f�h�p�b�h�g�Z�e�v�g�h�]�h�� �Z�d�d�h�f�i�Z�g�_�f�_�g�l�Z�ª�� �>��������
�k�� �������@���� �d�h�l�h�j�u�c�� �f�h�`�g�h�� �b�g�l�_�j�i�j�_�l�b�j�h�\�Z�l�v��
�d�Z�d�� �k�\�h�_�]�h�� �j�h�^�Z�� �j�Z�a�g�h�\�b�^�g�h�k�l�v�� �d�h�f�f�_�g�l�b��
�j�h�\�Z�g�b�y���� �I�h�k�d�h�e�v�d�m�� �i�h�w�a�b�y�� �\�f�_�k�l�h�� �j�b�l�h��
�j�b�q�_�k�d�b�o���k�j�_�^�k�l�\�� �m�[�_�`�^�_�g�b�y�� �\�� �b�a�e�h�`�_�g�b�b��
�k�h�^�_�j�`�Z�g�b�y�� �b�k�i�h�e�v�a�m�_�l�� �i�j�b�_�f�u�� �l�j�h�i�b�j�h��
�\�Z�g�b�y���� �\�� �q�Z�k�l�g�h�k�l�b�� �f�_�l�Z�n�h�j�m�� ���j�Z�k�d�j�u�l�b�_��
�k�h�^�_�j�`�Z�g�b�y�� �h�^�g�b�o�� �k�f�u�k�e�h�\�u�o�� �i�j�_�^�f�_�l�h�\��
�q�_�j�_�a�� �^�j�m�]�b�_���� �b�� �f�_�l�h�g�b�f�b�x�� ���i�_�j�_�g�h�k�� �a�g�Z��
�q�_�g�b�y���p�_�e�h�]�h���g�Z���_�]�h���q�Z�k�l�v�������i�h�k�l�h�e�v�d�m���h�g�h��
�i�j�b�a�\�Z�g�h�� �g�_�� �k�l�h�e�v�d�h�� �k�h�h�[�s�Z�l�v���� �k�d�h�e�v�d�h��
�w�f�h�p�b�h�g�Z�e�v�g�h�� �\�h�a�^�_�c�k�l�\�h�\�Z�l�v���� �©�G�_�� �k�\�y�a�v��
�k�h�^�_�j�`�Z�g�b�y���� �Z�� �k�\�y�a�v���� �k�h�a�^�Z�\�Z�_�f�Z�y�� �e�h�]�b�d�h�c��
�w�f�h�p�b�c���� �^�_�e�Z�_�l�«�� �k�l�j�h�n�m�� �p�_�e�v�g�h�c�� �b�� �\��
�\�u�k�r�_�c���k�l�_�i�_�g�b���i�h�w�l�b�q�g�h�c�ª���>���������k�����������@�� 

�K�e�_�^�h�\�Z�l�_�e�v�g�h���� �g�Z�� �h�[�s�_�d�h�f�i�h�a�b�p�b�h�g��
�g�h�f�� �m�j�h�\�g�_���e�h�]�b�d�b���f�m�a�u�d�Z�e�v�g�h�]�h�� �f�u�r�e�_��
�g�b�y�� �i�j�h�k�e�_�`�b�\�Z�x�l�k�y�� �k�m�s�_�k�l�\�_�g�g�u�_�� �j�Z�a��
�g�h�]�e�Z�k�b�y�� �f�_�`�^�m�� �g�_�b�f�b�l�Z�p�b�h�g�g�h�c�� �i�h�e�b��
�n�h�g�b�_�c�� ���d�h�g�l�j�Z�i�m�g�d�l�b�j�m�x�s�_�c���� �i�h�^�]�h�e�h��
�k�h�q�g�h�c���� �\�Z�j�b�Z�g�l�g�h�c���� �j�Z�a�g�h�l�_�f�g�h�c�� �b�e�b��
�d�h�g�l�j�Z�k�l�g�h�c������ �k�� �]�h�k�i�h�^�k�l�\�m�x�s�b�f�� �a�g�Z�q�_��
�g�b�_�f�� �\�� �g�_�c�� �e�b�g�_�Z�j�g�h�]�h�� �f�_�e�h�k�Z���± �d�Z�g�l�m�k�Z����
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�f�_�e�h�^�b�b���� �l�_�f�u�� ���h�^�g�h�c�� �b�e�b�� �g�_�k�d�h�e�v�d�b�o������ �b��
�b�f�b�l�Z�p�b�h�g�g�h�c���� �\�� �h�k�g�h�\�g�h�f�� �d�h�f�i�e�_�f�_�g��
�l�Z�j�g�h�c�� �i�h�� �k�d�e�Z�^�m�� �i�h�e�b�n�h�g�b�_�c���� �k�� �h�[�y�a�Z��
�l�_�e�v�g�u�f�� �\�_�^�m�s�b�f�� �a�g�Z�q�_�g�b�_�f�� ���b�e�b�� �k�b�k�l�_��
�f�Z�l�b�q�_�k�d�b�f�� �i�j�b�f�_�g�_�g�b�_�f���� �\�� �g�_�c�� �i�j�b�_�f�Z��
�b�f�b�l�Z�p�b�b�� �W�l�b�� �j�Z�a�e�b�q�b�y���� �d�Z�d�� �f�u�� �\�b�^�_�e�b����
�i�j�_�`�^�_�� �\�k�_�]�h�� �\�u�a�\�Z�g�u�� �d�h�j�_�g�g�u�f�� �h�l�e�b�q�b��
�_�f�� �b�o���b�k�l�h�j�b�q�_�k�d�b�� �h�[�m�k�e�h�\�e�_�g�g�h�]�h���©�]�_�g�_��
�l�b�q�_�k�d�h�]�h�� �d�h�^�Z�ª���� �^�_�c�k�l�\�b�_�f���k�l�b�o�h�\�h�c��
���©�i�h�w�l�b�q�_�k�d�h�c�ª���� �e�h�]�b�d�b�� �d�h�f�f�_�g�l�b�j�m�_��
�f�h�]�h�� �f�h�g�h�e�h�]�Z �\�� �i�_�j�\�h�f�� �k�e�m�q�Z�_���� �b�e�b���± 
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�©�i�j�h�a�Z�b�q�_�k�d�h�c�ª���� �e�h�]�b�d�b�� �i�_�j�k�h�g�b�n�b�p�b��
�j�h�\�Z�g�g�h�]�h�� �^�b�Z�e�h�]�Z�� �b�e�b�� �i�h�e�b�e�h�]�Z���± �\��
�^�j�m�]�h�f���� �D�h�g�_�q�g�h���� �k�d�Z�a�Z�g�g�h�_�� �h�l�g�x�^�v�� �g�_��
�y�\�e�y�_�l�k�y�� �g�_�j�m�r�b�f�u�f�� �a�Z�d�h�g�h�f�� �\�� �i�j�h�n�_�k��
�k�b�h�g�Z�e�v�g�h�f�� �f�m�a�u�d�Z�e�v�g�h�f�� �b�k�d�m�k�k�l�\�_�� �i�h��
�k�e�_�^�g�_�]�h�� �l�u�k�y�q�_�e�_�l�b�y���� �j�_�q�v�� �b�^�_�l�� �h�� �i�j�_�h�[��
�e�Z�^�Z�x�s�b�o�� �h�[�h�[�s�_�g�g�u�o�� �e�h�]�b�d�h-
�k�f�u�k�e�h�\�u�o�� �\�_�d�l�h�j�Z�o�� �\�� �h�j�]�Z�g�b�a�Z�p�b�b�� �f�g�h��
�]�h�]�h�e�h�k�b�y�����D�h�j�h�l�d�h���i�h�^�u�l�h�`�b�f���k�d�Z�a�Z�g�g�h�_��
���k�f�����k�o�_�f�m�������� 
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�p�b�b�ª�� �D���� �>�Z�e�v�o�Z�m�a�Z�� �>�������� �k���� �������@�� �©�f�h�^�b�n�b��
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�y�\�e�_�g�b�c�� �[�h�e�_�_�� �h�[�h�[�s�_�g�g�h�]�h�� �i�j�b�g�p�b�i�Z��
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�<�_�k�v�f�Z�� �\�Z�`�g�u�f�� �\�� �d�h�g�l�_�d�k�l�_�� �g�Z�r�_�c�� �l�_�f�u��
�i�j�_�^�k�l�Z�\�e�y�_�l�k�y�� �f�g�_�g�b�_�� �D���� �B���� �X�`�Z�d�� �h�� �k�m��
�s�_�k�l�\�h�\�Z�g�b�b�� �^�\�m�o�� �i�j�h�l�b�\�h�i�h�e�h�`�g�u�o �k�b��
�k�l�_�f�� �l�h�`�^�_�k�l�\�Z���� �©�<�� �h�^�g�h�c�� �j�_�e�_�\�Z�g�l�_�g�� �k�Z��
�f�u�c�� �n�Z�d�l�� �i�h�\�l�h�j�Z���� �g�h�� �g�_�� �_�]�h�� �d�Z�q�_�k�l�\�h���� �\��
�^�j�m�]�h�c�� �a�g�Z�q�b�f�u�� �b���^�b�n�n�_�j�_�g�p�b�j�m�x�l�k�y�� �\�k�_��
�\�b�^�u�� �i�h�\�l�h�j�h�\�ª�� �>�������� �k���� �����@���� �I�h�� �f�g�_�g�b�x��
�Z�\�l�h�j�Z���� �\�� �w�l�b�o�� �^�\�m�o�� �i�h�^�o�h�^�Z�o�� �d�� �i�h�\�l�h�j�Z�f��
�h�[�g�Z�j�m�`�b�\�Z�x�l���k�_�[�y���^�\�Z���l�b�i�Z���f�m�a�u�d�Z�e�v�g�h��
�]�h�� �f�u�r�e�_�g�b�y���± �m�k�l�g�u�c�� �b �i�b�k�v�f�_�g�g�u�c: 
�©�<�� �i�_�j�\�h�f�� �b�f�_�_�l�� �f�_�k�l�h�� �m�k�l�Z�g�h�\�d�Z�� �g�Z�� �k�l�_��
�j�_�h�l�b�i�� �b�� �f�g�h�`�_�k�l�\�_�g�g�h�k�l�v�� �_�]�h�� �j�_�Z�e�b�a�Z��
�p�b�c���� �\�h�� �\�l�h�j�h�f���± �g�Z�� �b�g�^�b�\�b�^�m�Z�e�b�a�Z�p�b�x��
�\�u�j�Z�`�_�g�b�y���\���i�j�_�^�_�e�Z�o���g�h�j�f�Z�l�b�\�h�\���^�Z�g�g�h�c��
�d�m�e�v�l�m�j�u�ª���>���������k���������@���� 

�:�j�f�y�g�k�d�Z�y�� �b�k�k�e�_�^�h�\�Z�l�_�e�v�g�b�p�Z�� �K���� �D�Z��
�k�v�y�g�� �\�� �k�\�h�_�c�� �^�b�k�k�_�j�l�Z�p�b�b���� �i�h�k�\�y�s�_�g�g�h�c��

�n�_�g�h�f�_�g�m�� �l�h�`�^�_�k�l�\�Z�� �\�� �i�h�e�b�n�h�g�b�b�� �K�j�_�^��
�g�_�\�_�d�h�\�v�y�� �b�� �<�h�a�j�h�`�^�_�g�b�y�� �>���@���� �i�j�b�o�h�^�b�l�� �d��
�\�u�\�h�^�m�� �h�� �j�Z�a�e�b�q�b�y�o�� �\�h�i�e�h�s�_�g�b�y�� �i�j�b�g�p�b��
�i�Z���\�Z�j�b�Z�g�l�g�h�k�l�b���\���f�m�a�u�d�_���w�l�b�o���^�\�m�o���w�i�h�o����
�©�I�j�b�g�p�b�i�� �\�Z�j�b�Z�g�l�g�h�k�l�b�� �K�j�_�^�g�_�\�_�d�h�\�v�y��
�o�Z�j�Z�d�l�_�j�b�a�m�_�l�� �k�\�h�_�]�h�� �j�h�^�Z�� �y�k�g�h�k�l�v���� �i�j�h��
�k�l�h�l�Z���� �g�Z�]�e�y�^�g�h�k�l�v�� �i�j�h�b�k�o�h�^�y�s�b�o���i�j�h�p�_�k��
�k�h�\�����d�h�]�^�Z���\�Z�j�b�Z�g�l���b���h�j�b�]�b�g�Z�e���h�q�_�g�v���[�e�b�a��
�d�h�� �h�l�k�l�h�y�l�� �^�j�m�]�� �h�l�� �^�j�m�]�Z�� �b�� �i�h�� �n�m�g�d�p�b�b��
�j�Z�\�g�h�i�j�Z�\�g�u���������?�k�e�b���\�k�_���\�Z�j�b�Z�g�l�u���k�j�_�^�g�_��
�\�_�d�h�\�h�]�h�� �i�j�h�b�a�\�_�^�_�g�b�y�� �k�e�h�`�b�l�v�� �\�� �h�^�g�h�c��
�i�e�h�k�d�h�k�l�b���� �l�h�� �h�g�b�� �h�[�j�Z�a�m�x�l�� �j�y�^�� �i�h�k�e�_�^�h��
�\�Z�l�_�e�v�g�h�� �j�Z�k�i�h�e�h�`�_�g�g�u�o�� �j�Z�\�g�h�i�j�Z�\�g�u�o��
�i�j�h�b�a�\�h�^�g�u�o���� �d�h�l�h�j�u�_�� �g�Z�g�b�a�u�\�Z�x�l�k�y�� �g�Z��
�h�^�g�m�� �i�j�y�f�m�x���� �L�h�`�^�_�k�l�\�h�� �^�_�c�k�l�\�m�_�l�� �\�� �]�h��
�j�b�a�h�g�l�Z�e�v�g�h�f���\�_�d�l�h�j�_���n�Z�d�l�m�j�u�ª���>�������k���������@����
�K�� �i�h�k�e�_�^�g�b�f�� �m�l�\�_�j�`�^�_�g�b�_�f�� �K���� �D�Z�k�v�y�g��
�l�j�m�^�g�h�� �k�h�]�e�Z�k�b�l�v�k�y���� �m�q�b�l�u�\�Z�y���^�\�m�o�f�_�j��
�g�u�c���� �©�i�e�h�k�d�h�k�l�g�u�c�ª �o�Z�j�Z�d�l�_�j�� �k�j�_�^�g�_�\�_��
�d�h�\�h�]�h�� �f�m�a�u�d�Z�e�v�g�h�]�h�� �b�k�d�m�k�k�l�\�Z���� �\�� �d�h�l�h��
�j�h�f�� �d�h�f�f�_�g�l�b�j�m�x�s�b�_�� �]�h�e�h�k�Z�� �\�u�\�h�^�b�e�b�k�v��
�b�a�� �l�_�g�h�j�Z�� ���g�Z�i�_�\�Z������ �b�� �\�h�� �f�g�h�]�h�f�� �a�Z�\�b�k�_�e�b��
�h�l�� �g�_�]�h�� �\�� �b�g�l�h�g�Z�p�b�h�g�g�h�f�� �b�� �k�l�j�m�d�l�m�j�g�h�f��
�Z�k�i�_�d�l�Z�o���� �l�h�� �_�k�l�v�� �\�k�y�q�_�k�d�b�� �Z�d�l�b�\�g�h�� �k�� �g�b�f��
�k�h-�^�_�c�k�l�\�h�\�Z�e�b���� �i�h�w�l�h�f�m�� �f�h�`�g�h�� �]�h�\�h�j�b�l�v��
�h���f�g�h�]�h�k�e�h�c�g�h�k�l�b �d�Z�d�� �l�b�i�b�q�g�h�f�� �i�j�b�a�g�Z��
�d�_���w�l�h�c���n�Z�d�l�m�j�u�� 
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�F�_�e�h�^�b�q�g�Z�y�� �\�Z�j�b�Z�g�l�g�h�k�l�v�� �i�h�e�b�n�h�g�b�b��
�<�h�a�j�h�`�^�_�g�b�y�� �>�h�[�h�a�g�Z�q�_�g�g�Z�y���B�����L�b�g�d�l�h�j�b��
�k�h�f�� �l�_�j�f�b�g�h�f�� �©�Y�D�U�L�H�W�D�V�ª���± �G���� �;���@���� �d�Z�d�� �h�l��
�f�_�q�Z�_�l�� �K�� �D�Z�k�v�y�g���� �h�[�j�Z�a�m�_�l�� �©�h�[�t�_�f�g�h�_�� �p�_��
�e�h�_�ª���� �\�� �j�_�a�m�e�v�l�Z�l�_�� �q�_�]�h�� �©�h�o�\�Z�l�u�\�Z�x�l�k�y��
�\�_�j�l�b�d�Z�e�v�g�u�c�� �b�� �]�e�m�[�b�g�g�u�c�� �\�_�d�l�h�j�u�� �n�Z�d��
�l�m�j�u�ª���>�������k���������@�����b���w�l�h���m�l�\�_�j�`�^�_�g�b�_���\�i�h�e�g�_��
�k�i�j�Z�\�_�^�e�b�\�h���� �m�q�b�l�u�\�Z�y�� �l�h�l�Z�e�v�g�u�c�� �o�Z�j�Z�d��
�l�_�j���k�b�f�m�e�v�l�Z�g�g�h�c���l�_�o�g�b�d�b���d�h�e�h�j�b�j�h�\�Z�g�b�y��
�\�h�� �\�j�_�f�_�g�Z�� �l�Z�d�� �g�Z�a�u�\�Z�_�f�h�c�� �©�w�i�h�o�b�� �>�Z�g��
�k�l�_�c�[�e�Z-�>�x�n�Z�b�ª���� �<�_�^�v�� �b�f�_�g�g�h�� �w�l�Z�� �h�k�h��
�[�_�g�g�h�k�l�v�� �n�Z�d�l�m�j�u�� �i�j�b�\�h�^�b�e�Z�� �d�� �l�Z�d�b�f��
�f�Z�j�]�b�g�Z�e�v�g�u�f�� �y�\�e�_�g�b�y�f���� �\�� �q�Z�k�l�g�h�k�l�b�� �\��
�l�\�h�j�q�_�k�l�\�_�� �H�d�_�]�_�f�Z���� �i�j�b�� �d�h�l�h�j�u�o�� �l�h�l�Z�e�v��
�g�Z�y�� �k�b�f�m�e�v�l�Z�g�g�Z�y�� �\�Z�j�b�Z�g�l�g�h�k�l�v�� �\�� �l�h�� �`�_��
�\�j�_�f�y�� �h�[�h�j�Z�q�b�\�Z�e�Z�k�v�� �i�j�h�j�Z�k�l�Z�g�b�_�f�� �i�j�b��
�a�g�Z�d�h�\�� �k�\�h�[�h�^�g�h�c�� �k�l�b�o�b�b�� �b�f�b�l�Z�p�b�h�g�g�h��
�k�l�b���� �B�l�Z�d���� �g�Z�� �g�Z�r�� �\�a�]�e�y�^���� �i�j�_�`�^�_�� �\�k�_�]�h��
�b�f�_�g�g�h�� �\�� �Z�k�i�_�d�l�_�� �©�i�e�h�k�d�h�k�l�g�h�k�l�b���± �h�[�t��
�_�f�g�h�k�l�b�ª�� �f�g�h�]�h�]�h�e�h�k�g�h�c�� �n�Z�d�l�m�j�u�� �e�h�]�b�q��
�g�h�� �b�� �p�_�e�_�k�h�h�[�j�Z�a�g�h�� �k�j�Z�\�g�b�\�Z�l�v�� �j�Z�a�g�h�g�Z��
�i�j�Z�\�e�_�g�g�h�_�� �^�_�c�k�l�\�b�_�� �i�j�b�g�p�b�i�Z�� �l�h�`�^�_�k�l�\�Z��
�\�� �i�h�e�b�n�h�g�b�b�� �K�j�_�^�g�_�\�_�d�h�\�v�y�� ���i�j�_�b�f�m�s�_��
�k�l�\�_�g�g�h�� �g�_�b�f�b�l�Z�p�b�h�g�g�h�c���� �b�� �<�h�a�j�h�`�^�_�g�b�y��
���\���h�k�g�h�\�g�h�f�����b�f�b�l�Z�p�b�h�g�g�h�c���� 

�?�s�_�� �h�^�g�Z�� �\�Z�`�g�Z�y�� �i�j�h�[�e�_�f�Z���� �d�h�l�h�j�Z�y��
�g�_�h�^�g�h�d�j�Z�l�g�h�� �a�Z�l�j�Z�]�b�\�Z�e�Z�k�v�� �\�� �j�Z�[�h�l�Z�o��
�B�� �I�y�k�d�h�\�k�d�h�]�h�� �b�� �X���� �O�h�e�h�i�h�\�Z�����± �n�Z�d�l��
�h�^�g�h�\�j�_�f�_�g�g�h�]�h �k�h�k�m�s�_�k�l�\�h�\�Z�g�b�y�� �\�� �o�m��
�^�h�`�_�k�l�\�_�g�g�h�f�� �i�j�h�b�a�\�_�^�_�g�b�b���g�_�l�h�`�^�_��
�k�l�\�_�g�g�u�o�� �e�h�]�b�q�_�k�d�b�o�� �k�b�k�l�_�f �± �d�h�g��
�k�l�j�m�d�l�b�\�g�h�c�� �b�� �k�h�[�k�l�\�_�g�g�h�� �o�m�^�h�`�_�k�l�\�_�g��
�g�h�c���� �h�[�j�Z�a�g�h-�k�f�u�k�e�h�\�h�c�� �>�������� �����@���� �<�_�k�v�f�Z��
�j�_�a�m�e�v�l�Z�l�b�\�g�h�c�� �^�e�y�� �h�[�g�Z�j�m�`�_�g�b�y�� �k�i�_�p�b��
�n�b�d�b�� �g�_�b�f�b�l�Z�p�b�h�g�g�h�c�� �i�h�e�b�n�h�g�b�b�� �\�� �w�l�h�f��
�Z�k�i�_�d�l�_�� �y�\�e�y�_�l�k�y�� �i�j�_�^�e�h�`�_�g�g�Z�y��
�B�� �I�y�k�d�h�\�k�d�b�f�� �k�b�k�l�_�f�Z�l�b�a�Z�p�b�y�� �\�h�a�f�h�`��
�g�u�o���\�a�Z�b�f�h�k�\�y�a�_�c���w�l�b�o���^�\�m�o���l�b�i�h�\���e�h�]�b�d�b��
�>�������� �k�� �����@���� �G�Z�b�i�j�h�k�l�_�c�r�b�c�� �k�e�m�q�Z�c���� �o�Z�j�Z�d��
�l�_�j�b�a�m�x�s�b�c�k�y�� �b�o�� �i�j�_�b�f�m�s�_�k�l�\�_�g�g�u�f��
�k�h�\�i�Z�^�_�g�b�_�f���� �b�f�_�_�l�� �k�Z�f�h�_�� �g�_�i�h�k�j�_�^�k�l�\�_�g��
�g�h�_�� �h�l�g�h�r�_�g�b�_�� �d�� �©�l�_�d�l�h�g�b�q�_�k�d�b�f�ª**  �\��
�k�\�h�_�c�� �h�k�g�h�\�_�� �g�_�b�f�b�l�Z�p�b�h�g�g�u�f�� �n�h�j�f�Z�f��
�j�Z�g�g�_�c�� �b�� �k�j�_�^�g�_�\�_�d�h�\�h�c�� �i�h�e�b�n�h�g�b�b���� �Z��
�l�Z�d�`�_���� �\�� �h�i�j�_�^�_�e�_�g�g�h�c�� �k�l�_�i�_�g�b���� �k�h�\�j�_��

�f�_�g�g�h�c�� �f�m�a�u�d�b�� �b�� �m�k�l�g�h�]�h�� �f�m�a�u�d�Z�e�v�g�h�]�h��
�l�\�h�j�q�_�k�l�\�Z�� 

�G�Z���k�b�g�l�Z�d�k�b�q�_�k�d�h�f���m�j�h�\�g�_�����w�l�h�f���h�k�g�h��
�\�h�i�h�e�Z�]�Z�x�s�_�f�� �n�m�g�^�Z�f�_�g�l�_�� �f�m�a�u�d�Z�e�v�g�h�c��
�d�h�f�i�h�a�b�p�b�b���� �\�� �g�_�b�f�b�l�Z�p�b�h�g�g�h�c�� �i�h�e�b�n�h��
�g�b�b�� �k�� �_�_�� �k�i�_�p�b�n�b�q�_�k�d�b�f�� �©�i�_�k�_�g�g�h�j�_�q�_��
�\�u�f�ª�� �]�_�g�_�a�b�k�h�f�� �b�� �i�h�k�e�_�^�m�x�s�_�c�� �d�h�h�j�^�b��
�g�b�j�m�x�s�_�c�� �j�h�e�v�x�� �f�h�g�h�^�b�b�� ���f�_�e�h�k�Z����
�g�Z�[�e�x�^�Z�_�l�k�y�����k�h�h�l�\�_�l�k�l�\�_�g�g�h�����\�h�a�j�Z�k�l�Z�g�b�_��
�n�h�j�f�h�h�[�j�Z�a�m�x�s�_�c�� �n�m�g�d�p�b�b���e�h�]�b�d�b�� �i�_��
�k�_�g�g�h�]�h�� �k�b�g�l�Z�d�k�b�k�Z ���k�l�j�h�n�Z���± �k�l�j�h�d�Z���± 
�k�_�]�f�_�g�l�u������ �i�j�b�q�_�f���� �d�Z�d�� �h�l�f�_�q�Z�_�l��
�:�� �B�\�Z�g�b�p�d�b�c���� �©�k�_�]�f�_�g�l�Z�p�b�y���g�_ �k�\�y�a�Z�g�Z�� �k��
�j�_�]�m�e�y�j�g�h�k�l�v�x�� �b�e�b�� �g�_�j�_�]�m�e�y�j�g�h�k�l�v�x��
�j�b�l�f�Z �± �w�l�h�� �\�k�_�� �\�g�m�l�j�b�k�_�]�f�_�g�l�g�u�_���� �q�Z��
�k�l�h �± �b�k�i�h�e�g�b�l�_�e�v�k�d�b�_�� �i�j�b�f�_�l�u���� �l�Z�d�`�_��
�\�e�b�y�g�b�_�� �l�Z�g�p�_�\�Z�e�v�g�u�o�� �^�\�b�`�_�g�b�c�� �>�d�m�j�k�b�\��
�g�Z�r���± �G���� �;���@�ª�� �>������ �k���� �����@���� �Q�l�h�� �d�Z�k�Z�_�l�k�y�� �j�Z�k��
�k�f�h�l�j�_�g�b�y�� �[�h�e�_�_�� �f�Z�k�r�l�Z�[�g�u�o�� �f�m�a�u�d�Z�e�v��
�g�u�o���i�h�k�l�j�h�_�g�b�c�����\�_�k�v�f�Z���j�_�a�m�e�v�l�Z�l�b�\�g�u�f���\��
�b�o�� �Z�g�Z�e�b�a�_�� �f�h�`�_�l�� �k�l�Z�l�v�� �i�j�Z�d�l�b�q�_�k�d�h�_��
�i�j�b�f�_�g�_�g�b�_���i�j�_�^�e�h�`�_�g�g�h�c���B�����I�y�k�d�h�\�k�d�b�f��
���g�Z���i�j�b�f�_�j�_���Z�g�Z�e�b�a�Z���f�h�g�h�^�b�b�����e�h�]�b�q�_�k�d�h�c��
�i�h�k�e�_�^�h�\�Z�l�_�e�v�g�h�k�l�b�� �i�j�h�p�_�k�k�Z�� �f�m�a�u�d�Z�e�v��
�g�h�]�h�� �j�Z�a�\�b�l�b�y�� �i�h�� �i�j�b�g�p�b�i�m�� �©�j�Z�a�\�_�j�l�u��
�\�Z�g�b�_���± �k�`�Z�l�b�_���± �i�j�h�j�Z�k�l�Z�g�b�_�ª�� �>������
�k�� �������@���� �B�g�l�_�j�_�k�g�h�����q�l�h�� �w�l�Z�� �e�h�]�b�q�_�k�d�Z�y��
�l�j�b�Z�^�Z���� �h�i�j�_�^�_�e�y�x�s�Z�y�� �i�j�h�p�_�k�k�� �j�Z�a�\�b�l�b�y����
�g�_�� �k�h�\�i�Z�^�Z�_�l�� �k�� �m�g�b�\�_�j�k�Z�e�v�g�h�c�� �Z�k�Z�n�v�_�\��
�k�d�h�c�� �n�h�j�f�m�e�h�c��i: m: t���� �i�h�k�d�h�e�v�d�m�� �\�u�\�h�^��
�B�� �I�y�k�d�h�\�k�d�h�]�h�� �b�f�_�_�l�� �h�l�g�h�r�_�g�b�_�� �i�j�_�`�^�_��
�\�k�_�]�h���d���e�h�]�b�q�_�k�d�h�c���k�m�s�g�h�k�l�b���g�_�a�Z�\�_�j�r�_�g��
�g�h�]�h���i�j�h�p�_�k�k�Z���d�Z�d���h�k�h�[�h�]�h���n�_�g�h�f�_�g�Z�����[�m�^�v��
�l�h�� �k�f�u�k�e�h�\�h�_�� �j�Z�a�\�_�j�l�u�\�Z�g�b�_�� �h�l�^�_�e�v�g�h�]�h��
�i�j�h�b�a�\�_�^�_�g�b�y�� �b�e�b�� �i�j�h�p�_�k�k�Z�� �d�h�f�i�h�a�b�l�h�j��
�k�d�h�]�h���l�\�h�j�q�_�k�l�\�Z�����e�b�[�h���h�[�s�_�_���w�\�h�e�x�p�b�h�g��
�g�h�_�� �^�\�b�`�_�g�b�_�� �f�m�a�u�d�Z�e�v�g�h�]�h�� �f�u�r�e�_�g�b�y����
�B�f�_�g�g�h���i�h�w�l�h�f�m���n�h�j�f�m�e�Z���B�����I�y�k�d�h�\�k�d�h�]�h��
�y�\�e�y�_�l�k�y�� �^�_�c�k�l�\�_�g�g�h�c�� �b�� �w�n�n�_�d�l�b�\�g�h�c�� �\��
�Z�g�Z�e�b�a�_���n�h�j�f�u�� �g�_�d�e�Z�k�k�b�q�_�k�d�h�]�h�� �l�b�i�Z���� �\��
�l�h�f�� �q�b�k�e�_�� �j�Z�g�g�_�i�j�h�n�_�k�k�b�h�g�Z�e�v�g�h�c���� �k�l�Z��
�j�b�g�g�h�c���� �[�Z�j�h�q�g�h�c���� �Z�� �l�Z�d�`�_�� �k�h�\�j�_�f�_�g�g�h�c��
�f�m�a�u�d�b�� �b���� �[�_�a�m�k�e�h�\�g�h���� �h�[�j�Z�a�p�h�\�� �m�k�l�g�h�c��
�g�Z�j�h�^�g�h�c�� �l�j�Z�^�b�p�b�b�����\�� �h�l�e�b�q�b�_���h�l�� �©�e�b�g�_�c��
�g�h�c�ª���e�h�]�b�d�b���Z�k�Z�n�v�_�\�k�d�h�c���l�j�b�Z�^�u�����d�h�l�h�j�Z�y��
�k�h�o�j�Z�g�y�_�l�� �k�\�h�x�� �m�g�b�\�_�j�k�Z�e�v�g�h�k�l�v�� �b�� �^�_�c��
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�k�l�\�_�g�g�h�k�l�v�� �\�� �i�_�j�\�m�x�� �h�q�_�j�_�^�v�� �^�e�y �d�e�Z�k�k�b��
�q�_�k�d�h�c�� �f�m�a�u�d�Z�e�v�g�h�c�� �Z�j�o�b�l�_�d�l�h�g�b�d�b������ �<��
�j�Z�k�d�j�u�l�b�b�� �h�l�f�_�q�_�g�g�h�]�h�� �^�b�g�Z�f�b�q�_�k�d�h�]�h��
�j�Z�d�m�j�k�Z���� �g�Z�� �g�Z�r�� �\�a�]�e�y�^���� �a�Z�d�e�x�q�Z�_�l�k�y�� �g�_��
�i�j�_�o�h�^�y�s�Z�y�� �f�_�l�h�^�h�e�h�]�b�q�_�k�d�Z�y�� �p�_�g�g�h�k�l�v��
�g�Z�c�^�_�g�g�h�c�� �B���� �I�y�k�d�h�\�k�d�b�f�� �h�[�s�_�e�h�]�b�q�_��
�k�d�h�c�� �a�Z�d�h�g�h�f�_�j�g�h�k�l�b���� �k�\�h�c�k�l�\�_�g�g�h�c�� �g�_��
�l�h�e�v�d�h���k�m�]�m�[�h���f�m�a�u�d�Z�e�v�g�u�f���y�\�e�_�g�b�y�f�� 

�B�l�Z�d���� �\�� �k�\�h�^�g�h�c�� �k�j�Z�\�g�b�l�_�e�v�g�h�c�� �l�Z�[�e�b��
�p�_�� �d�h�j�h�l�d�h�� �k�m�f�f�b�j�m�_�f�� �h�l�f�_�q�_�g�g�u�_�� �\�u�r�_��
�l�_�g�^�_�g�p�b�b�� �\�� �h�l�g�h�r�_�g�b�b�� �e�h�]�b�q�_�k�d�b�o�� �d�Z��
�q�_�k�l�\���� �k�\�h�c�k�l�\�_�g�g�u�o�� �g�_�b�f�b�l�Z�p�b�h�g�g�h�f�m�� �b��
�b�f�b�l�Z�p�b�h�g�g�h�f�m�� �i�h�e�b�n�h�g�b�q�_�k�d�h�f�m�� �f�g�h�]�h��
�]�h�e�h�k�b�x�� �d�Z�d�� �g�Z�� �h�[�s�_�d�h�f�i�h�a�b�p�b�h�g�g�h�f��
�m�j�h�\�g�_���� �l�Z�d�� �b�� �\�� �h�l�g�h�r�_�g�b�b�� �l�_�f�Z�l�b�a�f�Z�� 
�n�Z�d�l�m�j�u�����i�j�b�_�f�h�\���i�b�k�v�f�Z�����k�f�����l�Z�[�e�b�p�m�������� 

�<�u�\�h�^�u�����D�h�j�h�l�d�h�� �i�h�^�\�h�^�y�� �b�l�h�]�b�� �b�k��
�k�e�_�^�h�\�Z�g�b�y�����h�l�f�_�l�b�f���k�e�_�^�m�x�s�_�_�� 

������ �E�h�]�b�d�Z�� �i�h�e�b�n�h�g�b�q�_�k�d�h�]�h�� �f�u�r�e�_��
�g�b�y�����\���h�l�e�b�q�b�_���h�l���h�[�s�_�f�m�a�u�d�Z�e�v�g�h�c���e�h�]�b��
�d�b���� �^�h�� �k�b�o�� �i�h�j�� �g�_�� �k�l�Z�g�h�\�b�e�Z�k�v�� �h�[�t�_�d�l�h�f��
�k�i�_�p�b�Z�e�v�g�h�]�h���\�g�b�f�Z�g�b�y�� 

�������I�h�e�m�q�_�g�g�u�_���B�����O�m�k�Z�b�g�h�\�u�f���j�_�a�m�e�v��
�l�Z�l�u�� �b�k�k�e�_�^�h�\�Z�g�b�y�� �i�j�h�[�e�_�f�u�� �k�h�h�l�\�_�l��
�k�l�\�b�y�� �n�m�]�b�� �h�j�Z�l�h�j�k�d�h�c�� �^�b�k�i�h�a�b�p�b�b�� �b�� �_�_��
�n�h�j�f�Z�e�v�g�h-�e�h�]�b�q�_�k�d�b�f�� �m�k�l�Z�g�h�\�d�Z�f���� �Z�d�l�m��
�Z�e�v�g�u�� �\�� �Z�g�Z�e�b�a�_�� �b�f�b�l�Z�p�b�h�g�g�h�c�� �l�_�o�g�b�d�b�� �\��
�p�_�e�h�f�� �b�� �^�_�e�Z�x�l�� �\�h�a�f�h�`�g�u�f�� �^�Z�e�v�g�_�c�r�b�c��
�i�h�b�k�d�� �k�h�h�l�\�_�l�k�l�\�m�x�s�b�o�� �f�_�l�h�^�h�\�� �Z�g�Z�e�b�a�Z��
�k�h�[�k�l�\�_�g�g�h�� �g�_�b�f�b�l�Z�p�b�h�g�g�h�c�� �i�h�e�b�n�h�g�b�b����
�H�l�l�Z�e�d�b�\�Z�y�k�v�� �h�l�� �i�j�b�f�_�g�_�g�g�h�c�� �b�k�k�e�_�^�h�\�Z��
�l�_�e�_�f�� �Z�g�Z�e�h�]�b�b�� �k�� �i�_�j�k�h�g�b�n�b�p�b�j�h�\�Z�g�g�u�f��
�^�b�Z�e�h�]�h�f�� ���i�h�e�b�e�h�]�h�f���� �\�� �h�l�g�h�r�_�g�b�b���i�h�e�b��
�n�h�g�b�b�� �b�f�b�l�Z�p�b�h�g�g�h�c���� �i�j�_�^�e�Z�]�Z�_�f�� �j�Z�k��
�k�f�h�l�j�_�g�b�_�� �g�_�b�f�b�l�Z�p�b�h�g�g�h�]�h�� �i�b�k�v�f�Z�� �d�Z�d��
�f�h�^�_�e�b�j�m�x�s�_�]�h���\���f�m�a�u�d�_���k�b�l�m�Z�p�b�x���h�^�g�h��
�\�j�_�f�_�g�g�h�]�h�� �d�h�f�f�_�g�l�b�j�h�\�Z�g�b�y�� ���d�h�g�l�j�Z��
�i�m�g�d�l�b�j�m�x�s�Z�y���� �i�h�^�]�h�e�h�k�h�q�g�Z�y�� �i�h�e�b�n�h��
�g�b�y���� �b�e�b�� �f�g�h�]�h�a�g�Z�q�g�h�]�h�� �\�u�k�d�Z�a�u�\�Z�g�b�y��
���i�h�e�b�f�_�e�h�^�b�q�_�k�d�Z�y���� �j�Z�a�g�h�l�_�f�g�Z�y���� �\�� �q�Z�k�l��
�g�h�k�l�b�� �d�h�g�l�j�Z�k�l�g�Z�y�� �i�h�e�b�n�h�g�b�y���� �b�� �h�l�j�Z�`�Z��
�x�s�_�]�h�� �\�e�b�y�g�b�_�� �e�h�]�b�d�b�� �i�h�w�a�b�b���� �\�� �h�l�e�b�q�b�_��
�h�l���k�\�h�c�k�l�\�_�g�g�h�c���\���i�_�j�\�m�x���h�q�_�j�_�^�v���b�f�b�l�Z��
�p�b�h�g�g�h�c�� �l�_�o�g�b�d�_�� �g�Z�j�j�Z�l�b�\�g�h�c�� �e�h�]�b�d�b��
�i�j�h�a�u�� 
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�������I�h���f�g�_�g�b�x���f�g�h�]�b�o���m�q�_�g�u�o���\�h�a�f�h�`��
�g�h�� �j�Z�k�k�f�h�l�j�_�g�b�_�� �e�h�]�b�d�b�� �\�� �f�m�a�u�d�_�� �d�Z�d��
�i�j�h�p�_�k�k�Z�� �\�u�[�h�j�Z�� ���b�e�b�� �i�j�b�g�y�l�b�y�� �j�_�r�_�g�b�c����
�g�Z�� �j�Z�a�g�u�o�� �w�l�Z�i�Z�o�� �d�h�f�i�h�a�b�l�h�j�k�d�h�]�h�� �l�\�h�j��
�q�_�k�l�\�Z���� �<�� �k�\�y�a�b�� �k�� �w�l�b�f�� �h�k�h�[�h�_�� �a�g�Z�q�_�g�b�_��
�i�j�b�h�[�j�_�l�Z�_�l�� �\�Z�j�v�b�j�h�\�Z�g�b�_�� ���\�b�^�h�b�a�f�_�g�_�g��
�g�u�c�� �i�h�\�l�h�j���� �d�Z�d���h�^�g�h���b�a���i�j�h�y�\�e�_�g�b�c�� �m�g�b��
�\�_�j�k�Z�e�v�g�h�]�h�� �i�j�b�g�p�b�i�Z�� �l�h�`�^�_�k�l�\�Z�� �\�� �d�Z�q�_��
�k�l�\�_���h�k�g�h�\�h�i�h�e�Z�]�Z�x�s�_�c���h�k�g�h�\�u���g�_�d�e�Z�k�k�b��
�q�_�k�d�h�c���e�h�]�b�d�b�����K���l�h�q�d�b���a�j�_�g�b�y���D�����X�`�Z�d�����\��
�^�\�m�o�� �b�k�l�h�j�b�q�_�k�d�b�� �h�l�e�b�q�g�u�o�� �k�b�k�l�_�f�Z�o��
�l�h�`�^�_�k�l�\�Z���± �k�� �g�_�j�_�e�_�\�Z�g�l�g�h�k�l�v�x�� �b�e�b�� �j�_��
�e�_�\�Z�g�l�g�h�k�l�v�x�� �l�h�q�g�h�]�h���i�h�\�l�h�j�Z���± �i�j�h�y�\�e�y��
�_�l�k�y�� �\�e�b�y�g�b�_�� �k�l�b�o�b�b�� �m�k�l�g�h�]�h�� �b�� �i�b�k�v�f�_�g��
�g�h�]�h���l�b�i�h�\���f�m�a�u�d�Z�e�v�g�h�]�h���f�u�r�e�_�g�b�y�� 

�������D�Z�d���h�^�b�g���b�a���k�Z�f�u�o���i�_�j�k�i�_�d�l�b�\�g�u�o���\��
�d�h�g�l�_�d�k�l�_�� �g�Z�r�_�c�� �j�Z�[�h�l�u���� �k�e�_�^�m�_�l�� �\�u�^�_��
�e�b�l�v�� �i�h�^�o�h�^�� �:���� �B�\�Z�g�b�p�d�h�]�h���� �g�Z�p�_�e�_�g�g�u�c��
�g�Z�� �b�a�m�q�_�g�b�_�� �^�h�i�h�g�y�l�b�c�g�u�o�� �e�h�]�b�q�_�k�d�b�o��
�n�b�]�m�j�� �b�� �k�i�h�k�h�[�k�l�\�m�x�s�b�c�� �f�Z�d�k�b�f�Z�e�v�g�h�f�m��
�h�k�\�_�s�_�g�b�x�� �e�h�]�b�q�_�k�d�b�o�� �d�Z�q�_�k�l�\�� �d�Z�d�� �f�m�a�u��
�d�Z�e�v�g�h�]�h�� �n�h�e�v�d�e�h�j�Z���� �l�Z�d�� �b�� �j�Z�g�g�b�o�� �f�g�h�]�h��
�]�h�e�h�k�g�u�o�� �n�h�j�f�� �f�m�a�u�d�b�� �i�j�h�n�_�k�k�b�h�g�Z�e�v��
�g�h�c���l�j�Z�^�b�p�b�b���� 

������ �I�j�_�^�e�h�`�_�g�g�h�_�� �B���� �I�y�k�d�h�\�k�d�b�f�� �j�Z�k��
�k�f�h�l�j�_�g�b�_�� �k�h�h�l�g�h�r�_�g�b�y�� �d�h�g�k�l�j�m�d�l�b�\�g�h�c��
�b�� �h�[�j�Z�a�g�h-�k�f�u�k�e�h�\�h�c�� �e�h�]�b�d�b�� �\�� �o�m�^�h�`�_��
�k�l�\�_�g�g�h�f�� ���f�m�a�u�d�Z�e�v�g�h�f���� �i�j�h�b�a�\�_�^�_�g�b�b����
�i�h�� �l�b�i�m�� �h�[�s�_�b�a�\�_�k�l�g�h�c�� �^�b�o�h�l�h�f�b�b�� �N���� �^�_��
�K�h�k�k�x�j�Z�� ���©�y�a�u�d��- �j�_�q�v�ª������ �y�\�e�y�_�l�k�y�� �\�_�k�v�f�Z��
�Z�d�l�m�Z�e�v�g�u�f�� �\�� �Z�g�Z�e�b�a�_�� �i�h�e�b�n�h�g�b�b�� �^�h�d�e�Z�k��
�k�b�q�_�k�d�h�c�� �b�� �k�h�\�j�_�f�_�g�g�h�c�� �w�i�h�o���� �i�h�k�d�h�e�v�d�m��
�g�_�b�f�b�l�Z�p�b�h�g�g�u�_���i�j�b�g�p�b�i�u���\���g�Z�b�[�h�e�v�r�_�c��
�k�l�_�i�_�g�b�� �i�j�h�y�\�e�y�x�l�� �k�_�[�y�� �b�f�_�g�g�h�� �q�_�j�_�a��
�l�_�d�l�h�g�b�q�_�k�d�b�_�� �n�h�j�f�u���� �b�f�_�x�s�b�_�� �p�_�e�v�x��
�©�k�h�a�^�Z�g�b�y�� �k�Z�f�h�c�� �d�h�g�k�l�j�m�d�p�b�b���� �i�h�e�m�q�_�g�b�y��
�w�k�l�_�l�b�q�_�k�d�h�]�h�� �w�n�n�_�d�l�Z�� �h�l�� �_�_�� �\�h�k�i�j�b�y�l�b�y�ª��
�>�������� �k���� �����@���� �B���� �I�y�k�d�h�\�k�d�b�c���� �i�j�h�_�p�b�j�m�y�� �j�_��
�a�m�e�v�l�Z�l�u�� �Z�g�Z�e�b�l�b�q�_�k�d�b�o�� �g�Z�[�e�x�^�_�g�b�c�� �g�Z�^��
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Abstract. The process of globalization brings the emergence of many new phenomena, which affect human dai-
ly life. The very important and very frequent one is digitization of almost every aspect of life of each of us as 
human beings. Digitization in relationship with globalization increases the speed of interconnectivity and 
worldwide interactivity not only among people but among robots, digital systems and technologies as well. We 
find ourselves in the period of cyber-physical systems creation and usage. This new period called 4.0 industrial 
revolution brings new opportunities and challenges as well as new threats and risks in the present and the future 
labour market and of course employment. The paper focuses on employment and its perspectives in 4.0 industri-
al revolution.  
Keywords: globalization; digitization; labour market; technologies; employment; education; training.  

 
 

1. Introduction  
 
�7�K�H�� �/�H�Y�L�Q�•�V�� �,�Q�V�W�L�W�X�W�H�� �G�H�I�L�Q�H�V�� �J�O�R�E�D�O�L�]a-

tion as a process of interaction and integra-
tion among the people, companies, and gov-
ernments of different nations, a process driv-
en by international trade and investment and 
aided by information technology. This pro-
cess has effects on the environment, on cul-
ture, on political systems, on economic de-
velopment and prosperity, and on human 
physical well-being in societies around the 
world [13].  

Business dictionary sees the main pur-
pose of globalization in the worldwide eco-
nomic, financial, trade, and communication 
integration and describes the process as a 
worldwide movement toward this integration. 
According to a Business Dictionary, Globali-
zation implies the opening of local and na-
tionalistic perspectives to a broader outlook 
of an interconnected  

In addition, interdependent world with 
free transfer of capital, goods, and services 
across national frontiers. On the other hand, 

the definition warns that it does not include 
unhindered movement of labour and, as sug-
gested by some economists, may hurt smaller 
or fragile economies if applied indiscrimi-
nately [14].  

The scale of definitions is quite large but 
most of them pay attention to the worldwide 
interconnectivity and interactivity of the dif-
ferent areas of economy, political and social 
life of the people often enabled by new tech-
nologies in the process of digitization. The 
world has become extremely connected, in-
terdependent and complex, causing rapid 
global change, hardly predictable system dy-
namics, and uncontrollable situations [7]. 

Therefore, it is important to understand 
the nature and significance of the digitiza-
tion to be well prepared to react adequately 
to its impact. There are requirements for a 
quick process of digitization in all branches 
of industry.  

From the perspective of Europe, industry 
is one of the pillars of the European 
economy �± the manufacturing sector in the 
European Union accounts for 2 million en-
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terprises, 33 million jobs and 60 % of 
productivity growth. The present EU strategy 
supports the development of new-generation 
information technologies such as the Internet 
of Things (IoT), cloud computing, big data 
and data analytics, robotics and 3D printing. 
These technologies open new perspectives for 
industry to become more adventurous, more 
efficient, to improve processes and to develop 
innovative products and services. As Europe-
an Commission refers, recent studies estimate 
that digitization of products and services can 
�D�G�G���P�R�U�H���W�K�D�Q���¼���������E�L�O�O�L�R�Q���R�I���D�Q�Q�X�D�O���U�H�Y�H�Q�X�H��
in Europe in the next five years [4].  

 
2. 4.0 Industrial Revolution  
 
Technological development is one of the 

core characteristics of an industrial epoch 
from its early beginning. The previous stages 
increased new perspectives in manufacturing, 
in business and of course in social and politi-
cal life as well. New horizons had been 
opened for humankind and the speed and 
amount of changes affected traditional social 
life in all its aspects.  

The Industrial Revolution is a milestone 
of society development in which machines 
changed people's way of life as well as their 
methods of manufacture. The most important 
changes during the centuries had affected 
first the human work by the invention of ma-
chines to do the work of hand tools, the use 
of steam, and later of other kinds of power, in 
place of the muscles of human beings and of 
animals; and the adoption of the factory sys-
tem [6].  

On the other hand, the speed of current 
breakthroughs has no historical precedent. 
When compared with previous industrial 
revolutions, the Fourth is evolving at an ex-
ponential rather than a linear pace. Digitali-
zation changes everything very fast.  

The possibilities of billions of people 
connected by mobile devices, with unprece-

dented processing power, storage capacity, 
and access to knowledge, are unlimited. In 
addition, these possibilities will be multiplied 
by emerging technology breakthroughs in 
fields such as artificial intelligence, robotics, 
the Internet of Things, autonomous vehicles, 
3-D printing, nanotechnology, biotechnolo-
gy, materials science, energy storage, and 
quantum computing [11]. 

Three core elements of Industry 4.0 iden-
tified by Siemens show the main character of 
technological change [10]. The fusion of vir-
tual and real world, which means the integra-
tion of product design and production engi-
neering, based on a common digital enter-
prise platform. Cyber physical systems, 
which are composed of diverse constituent 
parts that collaborate to create some global 
behaviour and increase M2M communica-
tion. These constituents include software sys-
tems, communications technology, and sen-
sors/actuators that interact with the real 
world, often including embedded technolo-
gies and the dynamic production network, 
which allows that humans and autonomous 
machines will work closely together [3]. Au-
tonomous machines will understand human 
gestures and behaviours and will employ 
learning to optimize their own operation [10].  

 
3. Employment in Digitalized World  
 
The Fourth Industrial Revolution brings a 

lot of new opportunities as well as risks for 
companies. One of the most prominent risks 
can be seen in the field of employment. 
�.�O�D�X�V�� �6�F�K�Z�D�E�� �������������� �Z�U�L�W�H�V���� �³�7�K�H�� �)�R�X�U�W�K��
Industrial Revolution has the potential to 
empower individuals and communities, as it 
creates new opportunities for economic, so-
cial, and personal development. But it also 
could lead to the marginalization of some 
groups, exacerbate inequality, create new se-
curity risks, and undermine human relation-
�V�K�L�S�V���´�� 
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Now, we can see a permanent decrease of 
the need for human work. One of the causes of 
this can be seen in the disproportion between 
the knowledge and skills necessary to perform 
traditional jobs and the knowledge and skills 
necessary to perform digitized jobs i.e. com-
puterized jobs. Not only jobs themselves but 
mainly the preparation for working in the inno-
vated and new professions are going through 
significant changes and there is a strong pres-
sure for speeding up the innovations.  

The speed of technological development 
causes the need for realizing flexible changes 
across wide fields of a complex and inter-
connected economy. Those who will not 
adapt will perish. Many companies realize 
this and pay great attention to innovative 
processes, introducing the next generation of 
technologies and a broad range of complex, 
multi-disciplinary, physically aware next 
generation-engineered systems that integrate 
embedded computing technologies (cyber 
part) into the physical world.  

One of the important issues under discus-
�V�L�R�Q�� �Q�R�Z�� �L�V�� �W�K�H�� �I�D�F�W�� �W�K�D�W�� �³�V�P�D�U�W�� �I�D�F�W�R�U�L�H�V�´��
�F�U�H�D�W�H�� �W�K�H�� �Q�H�H�G�� �I�R�U�� �³�V�P�D�U�W�H�U�� �Z�R�U�N�H�U�V�´���� �S�Uo-
fessionals able to work in a digitized auto-
mated and robotized environment. Lee sug-
gests two approaches, namely cyberizing the 
physical and physicalizing the cyber, for in-
tegrating the cyber systems with the physical 
systems [8].  

Many jobs are automatized; however, the 
responsibility for complex decisions still lies 
in human hands. We have to pay attention to 
the increasing amount of data and searching 
for relevant tools to properly analyse it.  

There are also increasing demands on the 
development of control systems and tools 
that will make it possible for us to simulate 
the results of the applied processes. This 
means a shift from device �Ä�R�S�H�U�D�W�R�U�V�´�� �W�R�� �W�K�H��
engineering professions.  

The Fourth Industrial Revolution urges us 
to think creatively about the manufacturing 
process, value chain, distribution and cus-

tomer service processes. In the meanwhile, 
the future of education emphasizes the im-
mense need to look beyond these areas and 
�V�W�U�D�W�H�J�L�F�D�O�O�\�� �X�W�L�O�L�]�H�� �W�K�H�� �³�,�Q�W�H�U�Q�H�W�� �R�I�� �7�K�L�Q�J�V�´��
to prepare the coming workforce for the chal-
lenges ahead [1]. 

Companies will need to retrain their em-
ployees, adopt new work and organization 
models, recruit for Industry 4.0, and engage 
in strategic workforce planning [12].  

The near future signals the need for ur-
gent solutions of the issues connected with 
employment, adequate preparation for future 
jobs, requalification, other professional edu-
cation etc. In such a rapidly evolving em-
ployment landscape, the ability to anticipate 
and prepare for future skills requirements, 
job content and the aggregate effect on em-
ployment is increasingly critical for busi-
nesses, governments and individuals in order 
to fully seize the opportunities presented by 
these trends �± and to mitigate undesirable 
outcomes.  

Today more than in the past it is very im-
portant to increase relationships between 
governments, educators, training providers, 
workers and employers and development and 
research centres in order to coordinate effec-
tively the transformative impact of the tech-
nological  

development and new technologies im-
plementation on employment, skills and edu-
cation [15]. 

One of the key tasks seems to be the ne-
cessity of transforming a wide range of tradi-
tional professions and occupations. Many 
prognoses exist which predict the elimination 
of a large number of professions and existing 
jobs. The World Economic Forum in the re-
port Future of Jobs predicts that technology 
could eliminate 5.1 million jobs by 2020 [15]. 

In 2013, researchers published an aca-
demic paper based on a study conducted 
within the Oxford Martin Program on the 
Impacts of Future Technology. The authors 
�R�I�� �W�K�H�� �V�W�X�G�\�� �F�D�O�O�H�G�� �³�7�K�H�� �I�X�W�X�U�H�� �R�I�� �H�P�S�O�Ry-
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ment: how susceptible are jobs to computeri-
�]�D�W�L�R�Q�"�´���S�U�H�G�L�F�W�H�G���W�K�D�W���W�K�H���H�V�W�L�P�D�W�L�Q�J�����������R�I��
total U.S. employment is at risk. Bill Gates 
predicts that "Software substitution, whether 
�L�W�
�V�� �I�R�U�� �G�U�L�Y�H�U�V�� �R�U�� �Z�D�L�W�H�U�V�� �R�U�� �Q�X�U�V�H�V�� �«�� �L�W�
�V��
progressing. ... Technology over time will 
reduce demand for jobs, particularly at the 
lower end of skill set. ... 20 years from now, 
labour demand for lots of skill sets will be 
�V�X�E�V�W�D�Q�W�L�D�O�O�\���O�R�Z�H�U�����,���G�R�Q�¶�W���W�K�L�Q�N���S�H�R�S�O�H���K�D�Y�H��
that in their mental model." Gates says [2]. 

On the other hand, not only pessimistic 
scenarios exist in the field of future employ-
ment. The optimistic prognoses point to a 
relatively large potential for the creation of 
new jobs and professions or a development 
of jobs or professions, which are only mar-
�J�L�Q�D�O���D�W���S�U�H�V�H�Q�W�����,�Q���W�K�H�L�U���Z�R�U�N���µ�%�R�U�Q���'�L�J�L�W�D�O�¶��
Joh�Q�� �3�D�O�I�U�H�\�� �D�Q�G�� �8�U�L�� �*�D�V�V�H�� �Z�U�L�W�H���� �³�'�L�J�L�W�D�O��
natives were all born after 1980 when social 
digital technologies became widely used; 
they all have access to networked digital 
technologies and they have the skills to use 
�W�K�H�V�H���´�� �>���@���� �7�K�X�V���� �H�D�V�L�H�U�� �D�G�D�S�W�D�E�L�O�L�W�\�� �R�I�� �Whe 
young generation to the coming changes and 
the speed of technological development can 
be expected. We can also expect more flexi-
ble promotion of the necessary changes and 
searching for optimal solutions of the coming 
issues i.e. opportunities connected with e.g. 
creation of new jobs or so far non-existent 
professions. Prof. Dirk Helbing (2014) 
�Z�U�L�W�H�V���� �Ä�,�Q�I�R�U�P�D�W�L�R�Q�� �V�\�V�W�H�P�V�� �F�D�Q�� �K�H�O�S�� �X�V�� �W�R��
manage these challenges, and we can create a 
lot of jobs with them. We just need to create 
�W�K�H���U�L�J�K�W���V�H�W�W�L�Q�J�V���´���>���@�� 

 
4. Conclusions  
 
The contemporary globalized society one 

of whose characteristics is the process of dig-
itization and coming of new cyber-physical 
systems brings a wide range of tasks and un-
answered questions that need to be systemat-
ically monitored and solved. Today more 

than in the previous periods of human histo-
ry, it is necessary to perceive reality in tits 
complexity and interconnection. There is 
need for using wholesome approaches to 
problem solving, intensifying the cooperation 
of the key institutions of the state, science 
and research, education, industry and ser-
vices. Flexible education reacting appropri-
ately to progressive changes has to be pre-
pared so that curricula can better reflect the 
skill sets needed for today etc. As prof., Hel-
bing writes, "New technologies can provide 
innovative solutions to our 21st century prob-
lems, if they are suitably designed and 
used" [7].  
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Abstract. The possibility of increase in reflection of electromagnetic radiation from the flat absorbing covering 
by drawing on him not absorbing coordinating layer of the set thickness is considered. The dependence of the 
reflected wave on thickness of the coordinating layer and optical properties of substances of the similar two-
layer system consisting of the infinite absorbing substrate and the layer of not absorbing covering regulated on 
thickness applied on her, for improvement reflective abilities of coverings is investigated. It is possible to esti-
mate as far as the coefficient of a standing wave of the reflector when drawing changes on him not absorbing 
covering. 
Keywords: electromagnetic wave; surface of reflection. 

 
 

�:�g�Z�e�b�a�� �o�Z�j�Z�d�l�_�j�b�k�l�b�d�� �h�l�j�Z�`�_�g�b�y�� �w�e�_�d��
�l�j�h�f�Z�]�g�b�l�g�u�o�� �\�h�e�g�� �^�\�m�o�k�e�h�c�g�h�c�� �k�b�k�l�_�f�u����
�k�h�k�l�h�y�s�_�c�� �b�a�� �[�_�k�d�h�g�_�q�g�h�c�� �i�h�]�e�h�s�Z�x�s�_�c��
�i�h�^�e�h�`�d�b�� �b�� �g�Z�g�_�k�_�g�g�h�]�h�� �g�Z�� �g�_�_�� �j�_�]�m�e�b�j�m��
�_�f�h�]�h�� �i�h�� �l�h�e�s�b�g�_�� �k�e�h�y�� �g�_�� �i�h�]�e�h�s�Z�x�s�_�]�h��
�i�h�d�j�u�l�b�y���� �f�h�`�_�l�� �[�u�l�v�� �b�k�i�h�e�v�a�h�\�Z�g�� �i�j�b��
�j�_�r�_�g�b�b���a�Z�^�Z�q�b���m�e�m�q�r�_�g�b�y���h�l�j�Z�`�Z�l�_�e�v�g�h�c��
�k�i�h�k�h�[�g�h�k�l�_�c�� �i�h�d�j�u�l�b�c�� �>������ ���@�����J�Z�k�k�f�Z�l�j�b��
�\�Z�_�f�Z�y�� �^�\�m�o�k�e�h�c�g�Z�y�� �k�b�k�l�_�f�Z�� �i�j�_�^�k�l�Z�\�e�y�_�l��

�k�h�[�h�c�� �i�e�h�k�d�b�c�� �h�l�j�Z�`�Z�l�_�e�v�� �w�e�_�d�l�j�h�f�Z�]�g�b�l��
�g�h�]�h�� �b�a�e�m�q�_�g�b�y���� �g�Z�� �i�h�\�_�j�o�g�h�k�l�v�� �d�h�l�h�j�h�]�h��
�g�Z�g�_�k�_�g�� �j�_�]�m�e�b�j�m�_�f�u�c�� �i�h�� �l�h�e�s�b�g�_�� �k�e�h�c��l1 

�b�a�� �g�_ �i�h�]�e�h�s�Z�x�s�_�]�h�� �\�_�s�_�k�l�\�Z�� �k�� �d�h�w�n�n�b��
�p�b�_�g�l�h�f�� �i�j�_�e�h�f�e�_�g�b�y�� �\�h�e�g�u���i1���� �I�j�b�� �w�l�h�f��
�f�Z�l�_�j�b�Z�e�� �h�l�j�Z�`�Z�l�_�e�y�� �b�f�_�_�l�� �d�h�f�i�e�_�d�k�g�h�_��
�a�g�Z�q�_�g�b�_�� �d�h�w�n�n�b�p�b�_�g�l�Z�� �h�l�j�Z�`�_�g�b�y�� �\�h�e�g�u��

�Finn ��� �� ���� �]�^�_���i �b�� �$���± �k�h�h�l�\�_�l�k�l�\�_�g�g�h�� �d�h��
































































































































