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Physical and mathematical sciences 

 

THE IMPACT OF SILICON MASS ON THE RADIOLYSIS PROCESS OCCURRING 

UNDER THE INFLUENCE OF ɔ- QUANTA ON NANO -Si/H2O SUSPENSION SYSTEM  

 

Bashirova Sevinj M. 

MDĶ NASA Ķnstitute of Space Research of Natural Resources 

S.S. Axundov 1, Baku, Azerbaijan  

 

The amount, formation rate, and radiation-chemical yield of molecular hydrogen, obtained 

from water radiolysis process within the system under the influence of ɔ-quanta (60Co, P=22 

rad/sec, T=300K), have been defined by maintaining the water volume constant (V=6 ml) and by 

changing the silica mass (mSi=0.0 (pure water), 0.0025, 0.005, 0.01, 0.015 0.02, 0.03, 0.04, 0.06, 

0.12 g) in nano-Si/H2O system with d=50 nm particle size. Silicon (made by ñSkysping 

Nanomaterials. Incò USA) with the particle size of d=50 nm, the purity of 99.9% was taken as a 

research object. The silicon was initially thermal (T=523K) processed in the air within t=72 hours, 

then the required mass was defined and added to the thermal processed (T=773K) ampoule (V=19 

ml), which is purified in a specific mode. The silicon was cooled after a 4-hour thermal treatment 

(T=673K) in the ampoule under the vacuum (P=10-3 mm c.st.) condition and then sealed adding 

V=6 ml bi-distillate water, which is purified from air under special conditions. 

Formation rate and radiation-chemical yield of molecular hydrogen have been defined in 

two ways from the kinetic parts of the graphs obtained from the investigated systems: 1) according 

to the overall system; 2) according to nano-Si. The formation rate of molecular hydrogen according 

to the general system:  

ύ Ὄ    (1) 

On the basis of the above-mentioned expression, it has been calculated that 

moverall=mwater+mSi is the mass of the overall system, mwater- of water, mSi- of nanosilicon 

added into the water. The radiation-chemical yield of molecular hydrogen in the overall system has 

been calculated according to the speed for the overall system. The change in the amount of 

molecular hydrogen by the addition of nano-Si: 

Ўὔ ὔὌ ὔ Ὄ    (2) 

From the expression, it can be defined that here, N(H2) - is the amount of molecular 

hydrogen obtained from the water radiolysis in the nano-Si/H2O system and N0(H2) - that in pure 

water. The formation rate of molecular hydrogen according to Nano-Si 

ύ Ὄ
Ў

      (3) 

It has been defined by the above-mentioned expression that here t is the irradiation period in 

the kinetic part. The radiation-chemical yield of the molecular hydrogen according to nano-Si was 

calculated based on the rate determined by the expression (3). The values for both cases are shown 

in the table  

 

 

Table  

Mass (mSi) dependence of formation rates (w(H2)) and radiation-chemical yields (G(H2)) of 

molecular hydrogen obtained from radiation-heterogeneous (P=22rad/sec, T=300K) transformation 

of water in the systems formed by the addition of 6 ml pure water and nano-Si with the particle size 

of d=50nm suspended in the same amount of water through vibrator during the irradiation. 
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Based on the research, the following conclusions can be reached:  

¶ It has been established that the amount, formation rate, radiation-chemical yield of 

molecular hydrogen defined according to the overall system obtained from the radiation-

heterogeneous transformation of water in the nano-Si/H2O system with d=50 nm particle size by the 

influence of ɔ-quanta (60Co, P=22 rad/sec, T=300K), increase directly proportional to the silicon 

mass added to the water at mSiÒ0,02 g but there is a decrease in the inclination angle at mSi> 0,02 g. 

¶ The radiation-chemical yield of molecular hydrogen in this system was G(H2) = 10,9 

molecule/100 eV, which is significantly higher than that of pure water (G0(H2) = 0,45 molecule/100 

eV). 

¶ The formation rate and radiation-chemical yield of the molecular hydrogen defined 

according to nano-silica do not change at mSiÒ0,02 g, while there is a decrease at mSi>0,02 g. The 

maximum radiation-chemical yield of molecular hydrogen determined by nano-silicon was 1788 

molecule/100 eV. 
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Historical sciences 

 

CHRISTIAN MISSIONARY IN THE EVOLUTION OF KOTGARH 1843 -1932: A SOCIO-

ECONOMIC ANALYSIS  

 

Bhardwaj Vikram  
(M.Phil, MA.) 

Himachal Pradesh University, Shimla 

 

Abstract:   
The intervention of the Christian Missionaries in Indian socio-economic evolution during 

the colonial period was due to the European influence, which simultaneously operated in economic, 

religious and political spheres. In the starting, the trade and commerce which the Europeans carried 

on, had no direct bearing on the social life of the people but with the growth of their political 

domination, the economic impact proved disastrous both for social as well as economic spheres. 

Indian traditional economic fell to pieces and with it its socio-economic structure also crashed. This 

worse socio-economic scenario affected the psyche of the masses, which gave a fertile ground for 

the Christian Missionaries for their activities. The religious activities to the European missionaries 

brought Christianity to a direct confrontation with Hinduism. Through their political and religious 

activities the Europeans came very close to the Indian ways of life, or more precisely, they broke 

through the seclusion of the Indian society for the purpose of preaching their own way of life. In 

this process of interaction, they understood India and India too understood them a cultural synthesis 

took place. The history of the Church Missionary activities in Northern India can be divided into 

two broad periods, namely per and post-1813. In the area of study, Kotgarh the missionary activity 

started after 1843and led to its socio economic evolution which later on became an example of 

progress and prosperity for other areas too. 

  
Key Words: (Christian Missionaries, cultural synthesis, socio economic evolution) 

 

 

The intervention of the Christian Missionaries in Indian socio-economic evolution during 

the colonial period was due to the European influence which operated in three different spheres 

simultaneously - economic, religious and political. In the starting, the trade and commerce which 

the Europeans carried on, had no direct bearing on the social life of the people but with the growth 

of their political domination, the economic impact proved disastrous both for social as well as 

economic spheres. Indian traditional economic fell to pieces and with it its socio-economic structure 

also crashed. Even William Bentinck wrote in 1834, ñThe misery hardly finds a parallel in history 

of commerce. [1]ò Bipan Chandra has also elaborated this, ñas a result of British rule, India was 

transferred by the end of 19th century into a classical colonyé.é. Indian economy and social 

development were completely subordinated to British economy and social development.ò This 

worse socio-economic scenario affected the psyche of the masses, which gave a fertile ground for 

the Christian Missionaries for their activities. 

The religious activities to the European missionaries brought Christianity to a direct 

confrontation with Hinduism. Earlier the Portuguese and the Dutch had combined religious and 

political activities, the French only paid attention to the politics. The English company in the early 

days thought of preaching Christianity, but when they became rulers, they abandoned their 

Christian zeal in order to avoid rousing popular antipathy against their rule. But the Christian 

Missionaries in their private capacity took up the work with full zeal. For a time, company did not 

view missionary activities with favour and tried to discourage them, but that did not stop the 

missionary work. Slowly and slowly their influence spread and later on the company and the British 

Government supported it fully [2].  

Through their political and religious activities the Europeans came very close to the Indian 
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ways of life, or more precisely, they broke through the seclusion of the Indian society for the 

purpose of preaching their own way of life. In this process of interaction, they understood India and 

India too understood them (the west.) The impact was not merely an imposition, but it was in the 

nature of an accommodation.  

The history of the Church Missionary activities in Northern India can be divided into two 

broad periods, namely per-1813 and post-1813, as 1813 was the year when the Charter Renewal Act 

[3] made provision for the Missionary activity and the spread of Christianity in India. But in the 

area of study Kotgarh the missionary activity only started after 1843 before which it was only a 

military base (1815 to 1843) having some economic and political importance to the company. 

 

KOTGARH  HISTORICAL BACKGROUND  

  

Kotgarh (31Á 19ǋ 0ǌ North, 77Á 29ǋ 0ǌ East [4]) is a famous enchanting ancient village on 

northern spur of the Hattu range [5] on the left bank of river Satluj, where Missionary intervention 

started very early [6]. The valley is a óU shaped valleyô which adds to the exceptional beauty of the 

area. It offers a beautiful panoramic view the snow clad Greater Himalayas. About 1800 meters 

down flows the turbulent Satluj fed by the melting glaciers of the Greater Himalayas. Its snaky and 

glistening appearance adds enormous beauty to the view of the valley area. On the right bank of this 

river, northward and westward are the old states of Kullu [7], Suket [8], and Mandi [9]. The 

culturally rich Kotgarh valley is also the apple heartland of Himachal. Rudyard Kipling had called it 

the ñMistress of the Northern Hillsò [10] and mentioned it in one of his short story óLispeth [11]ô. 

The  Kotgarh ilaqa is situated in district Shimla of Himachal Pradesh, It is at a distance of 22 

miles north-east as crow flies, but by road 50 miles from Shimla city on the Old Hindustan-Tibet 

road [12] and 6,500 feet above the sea level. Kotgarh is also known as Kotguru or Gurukot which 

was originally called Sandoch [13]. It was the part of a small principality of Kotkhai [14] which was 

one of the, Shimla Hill State [15], but owing to its outlying position it was entirely separated from 

the remaining possessions of that state.[16] The history of Kotgarh pargana for many generations 

was the history of continuous petty warfare. It was the region which was continuously attacked and 

exploited badly by the ruler of Bushahr, Kumarsain and Kullu from eastern, western and northern 

sides for decades, resulting lawlessness and mass poverty in this pargana [17]. Even Gurkhas seized 

the pargana for some time in the first decade of 19th century [18]. 

 

KOTGARH AFTER 1815: FIRST STAGE OF EVOLUTION  

Prior to the Gurkha invasion [19] the history of the hill states for many generations appears 

to have been one of continuous petty warfare among them. These States had no influence on the 

history of northern India as a whole, they were neither economically and politically viable to be 

captured, but Gurkhas had interest in this territory as they had an ambitious military programme of 

bringing the entire western Himalayas under their sway [20]. This led to the clash of interest 

between the Gurhkas and the British which further led the Anglo-Nepalese war in 1814-1816. 

When the war was declared between the British Government and the Gurkhas in 1814, most of the 

Hill States assisted the British forces, to the best of their ability, in driving the Gurkhas from Shimla 

Hills. British Government also required the active cooperation of the Hill Chiefs to make their 

campaign successful. The year 1815, is a watershed in the history of Shimla Hill States, because in 

this year, the British established their control over the region and opened a new chapter in the 

relationship between the Shimla Hill States and the British Government. After winning the war the 

British adopted a liberal attitude and restored the petty hill kingdoms to their legitimate rulers [21], 

except retaining small tracts, detached plots situated on the hills for establishing the Military 

cantonments in these regions [22]. These isolated patches scattered at considerable intervals among 

the hill states were formed into Simla District [23] and were put under the direct administration of 

the British Government. After the process of restoration and reorganization, Sanads [24] were 

issued individually to each ruler, but the conditions laid down were almost similar. Non compliance 

of the provisions was to be considered a violation of the agreement and the chiefs were to be 
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disposed and states annexed to the British Empire [25]. This made the British Government the 

paramount power in relation to these states and it exercised paramountancy over the hill states from 

1815 till independence in 1947. The British Government also exercised its right to interfere in the 

internal administration of these states; whenever it felt it necessary do so. 

Pargana of Sadoch/Kotgarh was also among the British territorial acquisitions within the 

hills which belonged to the small principality of Kotkhai. British troops continued to stay there until 

1843, when the detachment was finally withdrawn. [26]. The retention of Sadoch was due to the 

fact that it contained some good military posts including the fort of Hattu, Shilajan and Baghee.[27] 

This led to the socio-economic and religious evolution of this area and slowly and slowly its 

importance in Northern India also grew. The chief importance of Kotgarh was that, it holds an 

advanced post towards the Punjab and Tartary.[28]  Archdeacon Pratt wrote on 8 Aug.1849. 

ñKotgarh has risen much in importance since the Punjab has been to British territory. Its value will 

be great as a centre from which other stations in the plains may be commenced.ò [29] The first 

Cantonment was established in Kotgarh in 1825 with Major Boileau as army commander and 

Garton as civil administrator. Over the years Kotgarh became a trading centre [30] as well, probably 

the farthest in the north. During this period there was peace for a long time, proper administration 

system was set up, and overall the economy started growing, which led to first socio-economic 

change in this area. 

 

CHRISTIAN MISSIONARIES AND MISSION STATION OF KOTGARH: SECOND 

STAGE OF EVOLUTION:  

 

The second stage of evolution of Kotgarh started when the cantonment was withdrawn by 

the British and the buildings and property were handed over to missionaries [31]. It was here that 

the Kotgarh Mission, the oldest mission of the Church Missionary Society in Punjab was 

established in 1843 by Rev. J.D. Prochnow and A. Rudolph. Later on the Missionary Church 

Society (CMS) [32], London and other societies from the West established Mission stations and 

constructed Churches in various parts of Simla [33], Punjab Hill states and in the North-Western 

Himalayan region. This step led to the socio-religious change in these areas. Before even the 

missionaries had started their activities The Gorton Mission School was founded in 1842 at Kotgarh 

by the British authorities and by 1847 under the able guidance of a resident European teacher Mr. 

Voss the number of boys increased to 21 and in the girls school the strength rose to 19 girls. This 

interest of the locals toward the western education and Christianity led to the growth of these 

schools which had far reaching affects on the populace. 

For the next more than sixty years several Missionaries came and did their best in spreading 

the education and the Gospel. People from far places come to this mission station for learning and 

for trade [34] Rev. J.D. Prochnow has reported that ñthere were many visitors here in our solitude 

during this session among them His Royal Highness Prince Walderman of Prussia, coming from the 

border of Tibet, spent a Saturday and Lordôs day here, say the school and attended divine service. 

[35]ò During the winters of 1864-65, 11 youth from upper reaches of Kinnaur were lodged and 

boarded to read the Bible, which they took with them on their return to their home. [36]  In many of 

the villages scattered over the surrounding hills and valleys Christian school were established. 

These schools were Dalan 1865, Bhutti 1865 Shawat, Pamlali 1866, Shatla & Baraga [37]  in 1873. 

St Maryôs Church was built in Kotgarh in 1873 which proves that by this time missionary activities 

were on full swing and was supported up the masses of this area too. The conversion was very few 

and the process was slow. The first conversion took place in 1848 when Rev. Wilkinson baptized 

two school girls of 12 and 16 years. [38] 

 By 1890 Kotgarh Mission Station was put under Rev. H.F. Beutal at that time it had   a fully 

functional school where orphans were also provided shelter and trained by the mission. With the 

assistance of few local helpersô mission work was carried in different ways, not only through school 

but also by the direct preaching of the Gospel to the people. [39] Extension tours were occasionally 

undertaken into the neighbouring territories of Bushahr, Jubbal, Keonthal, Kumarsain, Suket, 



9 

,Mandi and Kullu. Though on the whole there were not many converts the Baptist register shows 

184 names of which 60 were adults. [40]  Under Rev. H.F. Beutal and Mrs Beutal a new life was 

enforced into the mission due to their service, dedication and missionary work. Rev. H.F. Beutal 

mentioned that ña considerable degree of scarcity prevailed during the famine period in1897 at 

Kotgarh and the hill district in general. [41]ò   He opened relief work and employeed for a time, 

from 50 to 80 people in recovering waste land. He also planted about a thousand fruit trees. 

According to the church record, Rev. H.F. Beutal carried on the work of Pastor, preacher, teacher, 

doctor, judge, builder, farmer, gardener, accountant and correspondent etc. [42] It was under him 

that a flourishing orchard came up at Kotgarh and the sale of apples helped the missionary 

activities. 

 The medical mission was started in May 1903 in Kotgarh by the Church Mission Society 

and  for this Dr. A. Jukes was appointed here, and he provide a great service to the masses as few 

months later cholera [43] broke out and this newly established medical mission provided full help to 

the locals. 

The paucity of missionary labour not only prevented the community from making much 

progress, it in fact hindered and ever nullified the success which had been actually obtained. 

 

 KOT GARH AND SAMUEL EVANS STOKES: THIRD STAGE OF EVOLUTION:  

 One Missionaries who not only made immense contribution to the spread of Christianity but 

also made an impact on the socio-economic life of the region initiated the third stage of evolution in 

this area, he was Samuel Evans Stokes [44] (1882-1946), an American Missionary who later came 

to be known as Satyanand Stokes, arrived in India from Philadelphia (U.S.A.) on 9th Jan. 1904, at 

the age of twenty one yearôs only.  He started his work as a missionary and social worker, but later 

on took a different path, totally different from other missionaries. He fought relentlessly against 

impressed labour óBegarô (forcible labour), joined the Indian National Congress and participated in 

our freedom struggle. He was elected a member of the All India Congress Committee, member of 

the Punjab Provincial Congress Committee and represented Punjab in the all India Congress 

Committee. He was arrested on 3 December 1921, charged of sedition and promoting hatred against 

the British government and finally sent to six months of imprisonment. Mahatma Gandhi was 

touched and moved by Mr. Stokes imprisonment. In one his articles Mahatma Gandhi praised the 

efforts of Mr. Stokes and said that Mr. Stokes was the first American to go to jail for Indiaôs 

freedom struggle. When Gandhi went to England in 1931 to take part in discussions with British 

officials, he was asked how an Englishman going to India could serve India. The Mahatma pointed 

to Andrews and Stokes as examples to emulate. Any Englishman contemplating such a course 

should first see Andrews and then go to the subcontinent intent on learning and not teaching. Let 

him "efface himself and merge himself with the Indians as, for instance, Mr. Stokes has done in the 

Simla Hills," he stated. [45] Stokes merged himself into Indian society about as completely as any 

Westerner could, eventually converting to Hinduism [46]. He was a close friend of C.F. Andrews 

and of Richard B. Gregg, Gandhi ji often referred to Mr. Stokes as an exemplary missionary. In 

Indian history we find very few people who were not Indians by birth but contributed a lot to this 

nation and Samuel Evans Stokes was one of them [47]. Mahatma Gandhi who wrote in Young 

India: ñNo Indian is giving such battle to the Government as Mr Stokes. He has veritably become 

the guide, philosopher and friend of the hill men.ò 

It was in 1904 that Samuel Evans Stokes first visited Kotgarh and was moved as much by 

the extreme poverty of the villagers and the bleakness of their lives as by the scenic beauty of the 

region. At that time Evangelical work was at its peak in Kotgarh where almost all the converts came 

from the higher caste in the area and the mission workers were living a life of bounty and had 

forgotten the real aim of the mission. Samuel Evans Stokes stayed here for some time then left 

with Sadhu Sardar Singh [48] on a tour to Kishtwar in J&K. Samuel Evans Stokes   wandered for 

nearly seven years in different parts of India but was repeatedly drawn to the beautiful valley of 

Kotgarh. He eventually decided to make India his home and purchased the property of Mr. Batesat 

at Baro Bag [49]. He built a house there and called it Harmony hall, in the name of his ancestral 
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home in Pennsylvania, USA. Stokes married Agnes Benjamin (Priya Devi) a local girl in 1912. He 

lived among the people of Kotgarh as one of them, occupied their life style, custom and traditions 

as his own and shared equally in their joys and sorrow. 

Stokesô efforts to try and improve the lot of the people among whom he lived had led to 

various experiments with crops that he felt could grow in the area and which had a good market. 

The rugged topography, narrow terraced fields that depended on the elements for irrigation and less 

than fertile soil did not make it the best place for farming. He had tried tea bushes but these did not 

take too well here. The biggest contribution of Stokes was apple revolution which stated from 

Kotgarh.  He brought delicious varieties of apple almost at the same time they were being 

introduced in the US in 1919. He planted a number of verities- Winter Banana, Jonard, Summer 

Queen and Golden Delicious etc. [50]  Stokes began the scientific and commercial cultivation of the 

fruits especially apple ï an endeavour which has today revolutionized the entire economy  of 

Himachal Pradesh and earned  for it the title of the Apple state of India. This revolution has not only 

changed the socio-economic position of these areas but also has transformed the entire economy of 

the hill states of India, Bhutan and Nepal.  

Mr. Stokes was not only a social worker but also a great educationalist. He was of the firm 

opinion that without education a nation cannot progress. He opened a school in 1923 in his estate 

and encouraged the unlettered farmers of Kotgarh to send their children to this school. He laid great 

emphasis on the education of girls. Mr. Stokes who had planted the first Red Delicious apples in 

1916 encouraged the students of his school to learn the cultivation of apples. Every senior student 

was required to take part in practical horticulture demonstrations, which gave birth to the first 

generation of apple grower, able and true horticulturists of Kotgarh. The Kotgarh apple is still a 

benchmark of quality.  

 Stokes later decided to renounce Christianity and converted to Hinduism on Sunday 4 

September 1932 and came to be known as Satyanand Stokes. He also converted his wife Agnes 

Benjamin and gave her a name Priya Devi. His childrens who were baptized Christians were also 

converted to Hinduism. This brought the missionary activity in this region to an abrupt halt, but by 

this time the missionaries had contributed what they can. They have reformed the socio- economic 

and the religious spears all together and at last have shown the way to the masses to go their own 

religion. 

  

Conclusion:   

Christian missionaries have played an important role in the evolution of Kotgarh, which was 

a neglected part of one of the Simla Hill state, where poverty was at its worse, people had to live 

under the constant threat of war from all sides, as this place was bone of contention for three 

neighboring states and there was no administration system of any kind. British Government, 

Christian Missionaries and at last Samual Evans Stokes, ñSatyanand Stokesò did their best in the 

evolution of this area which later on also became an example for other areas too. 
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various states of Shimla Hillsò 

25. Ibid, pp. 71-107. 

26. Punjab District Gazetteers. Vol V III-A, Shimla District 1904, pp. 18. Also see G.R. 

Negi, op.cit p. 80. 

27. Ibid, p.108. Also see G.R. Negi, op.cit p. 147. 

28. G.R. Negi,op.cit,  p. 80., Also see, Proceeding of the Church Mission Society for Africa 

and East, 1849-50, London 1850, p.cxxxvi. 

29. Ibid, p. 81. 

30. Minhas, Poonam, op.cit, p. 134.  
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31. The British government encouraged missionary work in Kotgarh to enhance its influence 

in the area 

32. Negi,G.R, op.cit, p 146.Church Missioary Society (CMS) was established in 1799 by 

Church of England Independent and Presbyterian ministers to strengthen missionaries activities in 

Africa , Indian sub-continent, Middle East and Far east.,  

33. The Missionaries of Church Missionary Society London and other societies from the 

west established Mission stations in various parts of Simla, Kangra, Chamba, Lahaul and Poo, in 

the erstwhile Simla and Punjab Hill States, now part of Himachal Pradesh.  

34. Minhas, Poonam, op.cit, p. 134. 

35. Negi, G.R, op.cit, p 146.  

36. Ibid, p, 146. 

37. Name of a some small villages in and around Kotgarh 

38. Proceeding of Church Church Missionary for Africa and the east, 1849-50, London 

1850, pp, cxxxvii.,  Also see G.R. Negi, op.cit, p 150 

39. Gazetteer of the Shimla Hill States 1904, Indus Publishing Company, New Delhi, 1997, 

p.118. 

40. Ibid, p, 118 

41. Proceeding of Church Church Missionary for Africa and the east, 1897-98, London 

1898, p, 244, also see G.R. Negi op.cit, p.156. 

42. Proceeding of Church Church Missionary for Africa and the east, 1898-99, London 

1899, p, 236, also see G.R. Negi op.cit p 156. 

43. Proceeding of Church Church Missionary for Africa and the east, 1904-04, London 

1904, pp, 243.also see G.R. Negi op.cit  p 155. 

44. Born in Philadephia, (Pennsylvania) USA on 16-08-1882 in a rich, illustrious American 

family. Some of his ancestors had participated in the Boston Tea Party. A Conscience which could 

not compromise with freedom, was part of his family heritage. 

45. Gandhi, "Speech at Indian Majlis," Nov. 1, 1931, in Collected Works, XLVIII, 265 

46. Kenton J. Clymer., Samuel Evans Stokes, Mahatma Gandhi, and Indian Nationalism, 

Pacific Historical Review, Vol. 59, No. 1 (Feb., 1990), pp. 51-76 

47. The only Americans who approached Stokes in their knowledge of India and their 

acquaintance with Indian nationalism were American missionaries, some of whom spent most of 

their adult lives in India. Such a man was Sam Higginbottom, whose career in India from 1903 to 

1945 paralleled that of Stokes.  

48. Sadhu Sardar Singh was a devoted Missionary and a good friend of Samuel Evans 

Stokes, who was baptized in St. Thomas Church at Simla by Rev. Redman on 03-09-1905. 

49. Name of a small village in Kotgarh. 

50. It was not as if Stokes had brought the first apple plants into India. In Kashmir, there was 

an indigenous variety, Ambrið which was never developed nor had more than a limited local 

market. In the second-half of the 19th century came the English varieties ð mostly Pippins, a few 

Granny Smiths and the like; these were also introduced in the hills of Himachal Pradesh. The 

turning point came when the famous Stark Brothersô Nurseries of Louisiana began developing and 

patenting the ñDeliciousò variety of apple. In 1921, the first batch of Golden Delicious saplings 

arrived in Kotgarh. 
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National University of Pharmacy of Ukraine, Kharkiv, Ukraine 

 

Introduction Organic acids are compounds of an aliphatic or aromatic series, which are 

characterized by the presence in the molecule of one or more carboxyl groups. This class of 

compounds is widespread in the plant world. Organic acids are contained in plants mainly in the 

form of salts, esters, dimers, as well as in a free state, forming buffer systems in the plant cell sap. 

The organic acids that accumulate in high levels in plant tissue play potential roles as metabolically 

active solutes for osmotic adjustment and the balance of cations. Organic acids are also key 

components in the mechanisms that some plants use to cope with nutrient deficiencies. Therefore, 

the search for new plant sources rich in organic acids, as well as the development of methods for 

their quantitative determination in medicinal plant raw materials is a very important area of 

research. 

Aim. To validate the titrimetric procedure with conductometric detection of end-point of 

titration of quantitative determination of free organic acids in the fennel fruits. 

Materials and methods. Fennel fruits were collected in Turkey. A pH-meter Hanna 2550 

with conductometric electrode HI 76310 were used for alkalimetric titration of free organic acids. 

Titration was carried out by microburette with a grade of accuracy A. 

Results of research. The suggested titrimetric procedure was validated according to the 

International Conference on Harmonization (ICH) guidelines. The linearity was in the concentration 

range of 40 ï 200% (y = 0.9954x + 1.2106, r = 0.9996). The percentage of recovery was found to be 

in the range of 98.18 101.65%. The repeatability and intermediate precision were 1.46% and 

1.85%, respectively. The robustness was 1.65%. The procedure is accurate and reliable, having 

relative standard deviation of less than 2%. 

Conclusions. The titrimetric method of quantitative determination of free organic acids in 

the fennel fruits has been developed and validated according to following parameters: specificity, 

linearity, accuracy, repeatability, intermediate precision, robustness. It has been confirmed to be 

simple, reliable, accurate and cost-effective. 
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Abstract. Purpose- This paper aims to propose a comprehensive sustainable development 

index that contains contemporary ecological threats' effects on our ecosystem. 

Research methodology- Multi -criteria methods are used to construct the proposed CSDI 

index that measure countries performance and ultimately have a  proper ranking between them 

based on new relevant, sustainable development parameters using reliable data from the 

international database (Passport).  

Findings- None of 1443 world development indicators is relevant for mitigating the new 

contemporary ecological threats, whereas the indices of Real GDP, HDI, ESI, and WRI retrieved 

from The Passport can be aggregated to represent the three dimensions of sustainability 

proportionally.  

Practical implications- The obtained results show that the new index is aggregated from 

composite indices  Real GDP, HDI, ESI,  and WRI and other indicators can contain the gap of 

imprecision ranking of countries sustainability in the presence of the ecological threats, such as 

COVID19, in order to comply with security requirements. The findings should be viewed as a 

comparative indicator of sustainable development performance as well as a tool for identifying 

policy issues that need to be addressed. 

Research limitation-  an additive aggregation (arithmetic average) is proposed by assigning 

equal weighting to the collection of indicators with certain exclusions which warrant further study 

by experts. The resulting is subject to several uncertainties and qualifications where knowledge 

gaps and measurement issues cause uncertainty.  

Originality/Value- Previous studies mainly focused on reviewing and comparing the indices 

developed to measure sustainable development. The importance of this study is that it considers 

external threats that impact sustainability, which is the concern of the policymakers and 

stakeholders.  

 

Keywords:  

Sustainable Development index, Threats, ESI, Real GDP, HDI, COVID19, Ecosystem risk 

assessment 
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MULTIMEDIA TRADEMARKS IN BULGARIA  - BUSINESS CHALLENGES AND 

PERSPECTIVES 

 

Dimitrova Mariela  

PhD, Senior Lecturer, ORCID 0000-0003-2922-7201 

mariela.dimitrova@ts.uni-vt.bg, marieladimitrova.lawoffice@gmail.com 

University of  Veliko Tarnovo St Cyril and St Methodius, Bulgaria 

 

The multimedia trademark is a new type of trademark, registrable in the European Union, 

including Bulgaria, and internationally. In the future we can be speaking about the results from the 

usage of the multimedia trademark and formulating the most effective strategies for their 

management. The plan today however reveals to us the problems, which emerge in the registration 

process of the multimedia trademark and their possible tackling. 

This publication presents the registration of a multimedia trademark in Bulgaria, which the 

author examines from personal point of view, from a position of jurisdictional issues. The 

multimedia trademark is introduced also from its right holder point of view, since it is a business 

challenge and a perspective for the continuing of the sustainability in the business area and in the 

commercial and economic sector.  

The economic crisis of the businesses in the tourism sectors in Bulgaria, caused by the 

global problem- the Corona Virus pandemic, forced the business owners to face multiple dilemmas. 

One of them inevitably being, should the owner carry on with his previous occupation, should he 

turn to another economic sphere in the service sector or keep his trade by bringing innovation. 

Namely the registration of a trademark turns out to be one of the opportunities for a long-term 

perspective and preservation of the business, even on a smaller scale, alternatively creating the 

prerequisite for resilience and support of the market presence.  

Data is being shown in a table format, which demonstrates the number of registered objects 

of industrial property in the Patent Office of the Republic of Bulgaria in the period March 2019 till 

March 2021, more precisely one year before the Covid crisis, during the Covid crisis and one year 

after the lockdown announcement in Bulgaria. The data clearly lead to the conclusion that a favored 

object of the industrial property is the trademark. There is no denying the fact that there is 

preservation of interest towards this object, which keeps a steady registration rate. This is due not 

only to the set trend of the trademark culture, the functions of the trademark and itôs recognizability, 

but also due to a sustainable business model. Prior to 1989 the patent activity was kept high, owning 

to the planned economy, State monopoly and lack of free enterprise fund. After the political 

changes in 1989 the patent activity decreases, being substituted with the trademark through the 

years. Again, as a factor act the common political and economic processes, meaning the external 

environment. At the moment the correlation between registered trademarks and totality of other 

registered industrial property for the entire 2020 is around 3,5:1 in favor of the trademark. It is 

interesting to note the tendency of the increasing registration of useful models. 

The registration of trademarks continues to stay a tendency even in a period of turbulent 

external environment. The trademark keeps its priority as a favored registrable object of industrial 

property by the economic operators. The digital world has a positive influence on the trademark 

activity, meaning that in the near future a growth in the strategical management of trademarks is to 

be expected. The listing of the asset is just the beginning of a long process till its validation, 

increase of its value and management, a process standing in front of all, who wish to have registered 

trademarks. But now before them stands the challenge of the assetôs development, its enrichment 

and its sustainable presence in the new business situation.  
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Number of registered industrial property sites in Bulgaria for the period March 2019 ï 
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1    168 11 0 16 0 43 184 15 0 12 8 7 

2 255 7 0 4 1 76 482 29 0 19 4 0 

3 280 18 14 0 16 2 205 15 0 4 0 24 330 27 0 20 8 4 

4 361 17 19 0 16 7 324 32 0 12 2 126  

5 296 17 17 0 8 0 71 7 0 4 0 49 

6 283 14 23 0 19 2 71 29 0 13 6 50 

7 270 20 19 0 12 4 337 16 0 15 0 53 

8 276 27 26 0 17 4 548 20 0 9 0 22 

9 393 19 35 0 7 0 582 13 0 10 0 28 

10 186 10 35 0 5 7 510 11 0 0 3 9 

11 285 8 43 0 15 1 252 33 0 16 0 45 
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Source: the author  

Source of the data: official newsletter of the Patent Office of the Republic of Bulgaria in the 

time frame 15.03.2019 - 30.03.2021 [1, 2, 3] 

 

The variety and jurisdictional possibilities for the trademark registration in Bulgaria, 

trademarks which have a legitimate protection from the state, has expanded with the acceptance of 

the new Law for trademarks and geographical indications at the end of 2019. Under the enforced 

law, a new definition for trademark has been created, which implies- a trademark is a character, 

capable of distinguishing goods or services of one individual from those of another and can be 

presented in front of the State register of patents in such a way, which enables clear and exact 

definition of the subject of protection, enabled by the registration.  Such character can be for 

example words, including names of individuals, letters, numbers, drawings, figures, the shape of the 

good or its packaging, colors, sounds or any other combination of said characters. Practically the 

predefinition has expanded the business operatorsô opportunities for innovation and creative 

approach in the development of a trademark project, respectively setting a better position in the 

online trade, commercial messaging and achieving one of the main goals- being distinguishable.  

The multimedia trademark represents a combination of images and sounds or their sum, 

meaning structurally this type of trademark includes sound, image and speech parts. As required by 

the Patent Office of the Republic of Bulgaria the multimedia trademark is to be submitted for 

registration as a MP4 file format, when failing to comply the application is denied. The technical 

demand is achievable, the challenge however lies with the designing of the trademark itself, since 

the sound is in fact a composition of a melody or the purchase of copyrights for the usage of said 

sound or melody. That means the existence of copyrights ownership and the relevant documents for 

composing the musical element from the future multimedia trademark. The other component- the 

image, is also a subject of copyrights and should be taken into account that it is to be perceived by 

sight. The auditory part is to be perceived by hearing, both the image and text part by sight, which 

means that the multimedia trademark affects deeply two of the human senses, effectively combined 
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it is easily memorable and emotionally stimulating, helping the multimedia trademark reach its final 

goal, namely becoming a brand. Sensing the trademark, turning it into a part of your everyday life, 

identifying yourself with it- that is the sustainability and market presence for the consumer, that 

brings the copyright owner the desired economic dimensions.  

In its essence the multimedia trademark turns out to be not only a challenge in its design and 

registration, but also post factum in proving its use in the first five years after its enrollment. 

Considering the content and sensitivity factored into the multimedia trademark concept, the 

business possibility for interest provocation in the consumer is easy noticeable, but there exists a 

certain difficulty from a jurisdictional aspect- namely proving its application in the span of five 

years after this type of trademarkôs registration. Its innovation and creativity are certain, having to 

invest financially considering the implied rules. The investment in the multimedia trademark is 

long-term, the novelty bringing to with itself new opportunities, there is a risk however in its correct 

governance strategy, said hallmark can become a brand with its respective financial benefits. 

Inversely a wrong management strategy could lead to unjustified expense and bad investment. 

Precisely in this lies the risk, but also the perspective with the multimedia trademarks. The risk 

governance with the right skillset and timely and adequately business judgment is the 

perspective(view) for the growth(development) of the registered multimedia trademark, as it is an 

investment with a future and sustainability for the trademark owning company. 

 

References: 

1. Official newsletter of the Patent Office of the Republic of Bulgaria 

https://www.bpo.bg/bg/publikacii/bulletin/bulletin-2019 

2. Official newsletter of the Patent Office of the Republic of Bulgaria 

https://www.bpo.bg/bg/publikacii/bulletin/bulletin-2020 

3. Official newsletter of the Patent Office of the Republic of Bulgaria 

https://www.bpo.bg/bg/publikacii/bulletin/bulletin-2021 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



18 

Economic sciences 

 

THE WORLDWIDE FINANCIAL INTELLIGENCE OVERVIEW  

 

Hobela Volodymyr 

Candidate of Economic Sciences, Associate Professor 

Lviv State University of Internal Affairs 

mandos11@ukr.net 

Melnyk Stepan 

Doctor of Economic Sciences, Associate Professor,  

Head of the Department of Finance and Accounting,  

Lviv State University of Internal Affairs, Lviv 

melnyk_stepan@ukr.net 

 

The economy offshoring has become a phenomenon nowadays. Besides, due to 

globalization and digitalization the economic relations been transformed into illegal forms, 

involving money laundering and offshore business. Moreover, the problem of terrorist financing is 

becoming more acute [1]. Therefore, the efforts of the world community are aimed at combating 

and combating financial crime. Accordingly, financial intelligence is an activity aimed at 

preventing, detecting and combating financial abuse and delinquency, and the financial intelligence 

unit is the subject of such activities [2]. 

Ukraine's announced course of European integration and accession to NATO requires 

decisive measures in the field of combating financial crimes, which updates the study of the main 

features of financial intelligence of Ukraine and other countries. But not only European countries 

strive to de-shadow the economy, the United States, Canada and several other countries in the 

Western Hemisphere and Asia are focusing their efforts on this struggle. We assume that such 

trends highlight the need to identify key features of financial intelligence in leading countries and 

ways to implement their experience in the Ukrainian model of financial intelligence. To carry out 

such an analysis, we will consider the experience of European countries, the United States and 

Canada as Ukraine's main partners in the field of foreign policy, military and financial and 

economic cooperation.  

The study aims to analyze and compare the institutional features of financial intelligence in 

different countries. The result of the study is the development of the main areas of use of foreign 

experience in the field of combating financial crimes. 

As a result of the theoretical analysis, the main institutional features of financial intelligence 

of different countries were highlighted. 

The financial intelligence model in the Anglosphere countries has the following 

characteristics: the basicity of the Anglo-Saxon legal system (case law); strict legislative regulation 

of the financial sector; significant level of financial market development; significant level of 

transparency of the banking system and business; a fairly good level of coordination and 

cooperation between different ministries and agencies. 

Instead, the model of financial intelligence in the European countries has the following 

characteristics: high automation and a risky approach to the assessment of the initiators of financial 

transactions; usually an administrative model of financial intelligence, determined by the 

conservatism and liberalism of European states; there are no statutory requirements for providing 

information on financial activities in case of exceeding the maximum allowable limits, but the 

reasons for the study of financial activities are reasonable and reasonable suspicion. 

Based on the research results the study formed the main directions of applying the world 

experience for the Ukrainian model of financial intelligence. 

Firstly, to increase the efficiency of the Unified Information System to combat the economic 

crimes and terroristôs financing. 
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Secondly, to develop the human resources of institutional units to prevent and counteract the 

financial and economic crimes (State Financial Monitoring Service, Bureau of Economic Security). 

Thirdly, strengthening the architecture of financial intelligence by decentralizing and 

expanding the powers of regional departments and units.  
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Herein, has been presented the results of electron paramagnetic resonance investigations of 

free radicals in petroleum from Azerbaijan  (Gunashli oilfield). The existence of paramagnetic 

centers caused by the presence of d metals (mainly V, Ni, Fe) has not been observed in Gunashli 

petroleum. It was researched electron paramagnetic resonance spectroscopic parameters - line 

width, g factor, and the form of EPR spectra of the free radical. This study demonstrates that 

Gunashli crude oil doesnôt contain petroporphirin.The question of  origin of Gunashli petroleum is 

discussed on the basis of biomarker-metalloporphyrin. 

Keywords: Gunashli oilfield, d-matals, g-factor, petroporphyrins, EPR method 

 

INTRODUCTION  

Porphyrin compounds and related pigments are good geochemical marker compounds in the 

genesis of petroleum. In work [1,2] was shown the key role of bentonite clay and gamma-rays in 

generation  and transformation of hydrocarbons in Gunashli crude oil. The main biochemical 

function of porphyrins and their derivatives in nature is to provide carriers for metals which it is 

necessary to confine to a small space for purposes of chemical reaction. The tightness of binding of 

metals in combination with porphyrins is extraordinary. The two major metals bound by the 

porphyrins in petroleum are nickel and vanadium. The combination of these metals with porphyrins 

renders them oil-soluble while the presence of the metals in the porphyrins gives these organic 

pigments enough extra stability to permit their survival through geologic time. Based on relative 

tonnages, it is probable that most petroporphyrin samples are derived from chlorophyll rather than 

from hemoglobin or from hemin enzymes. The difficulties arising in the identification of individual 

petroporphyrins are considerable and none can currently be considered to have been identified 

beyond question. Because of the small percentages present, metallopetroporphyrins are very 

difficult to isolate in a pure, crystalline state.. Reliable geochemical information with respect to 

petroleum may ultimately turn out to be of the greater importance[3]. By means of mass 

spectrometry was studied petroporphyrins from asphaltenes of Agha Jari,Baxterville, Belridge, 

Boscan, Burgan, Mara, Melones, Rosel Point, Santiago,Wilmington petroleums , as well as  of a  

gilsonite, Atabasca tar sand and Colorado oil shale(Green river)[4].   

Nickel and vanadyl porphyrins have been characterized by both liquid chromatography and 

mass spectrometry n work [5]. An example is discussed concerning an Italian crude oil (Ponte 

Dirillo).  This  method can be applied routinely and directly to crude oils and organic extracts of 

possible source rocks (bitumens)without any preliminary treatment (precipitation and/or 

extraction)It is based on adsorption chromatography using cyano-propyl bonded silica gel as 

packing material followed by solid phase extraction for further purification of the obtained 

fractions. Second derivative ultraviolet-visible spectroscopy has been used to follow the column 

development and to combine the chromatographic fractions.  
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One of the  most useful methods for determination petroporphyrins is  electron paramagnetic 

resonance (EPR) method. EPR techniques do not require the diluted samples and can sense the 

intrinsic paramagnetic centers also in the unfractioned species. 

Taking into account the up-mentioned date, to study the hydrocarbon generation of 

petreoleum crude oils, the EPR investigation of free radicals in Gunashli petroleum in the presence 

of bentonite clay is focused on. 

 

EXPERIMENTAL PART  

The crude oil samples were irradiated with gamma radiation from the 60Co isotope under 

static conditions, within vacuum sealed quartz tubes at room temperature. The dose rate was 10.5 

Rad/sec. Electron Paramagnetic Resonance (EPR) is used to study metal centers and radicals 

involved in chemical processes. Structural insights from the chemical structure to intermolecular 

interactions are obtained from EPR techniques (ñBrukerò EMX MicroX) at room temperature. 

Parameters for signal measurement: microwave frequency 9.87 GHz, modulation frequency  100 

kHz, modulation amplitude 5 G, sweep width 100G, measuring range 100 G. 

Irradiation was carried out for 1-300 hours at a dose rate of 10.5 Rad/ sec. (at a dose of 0.72- 

259.2 kGy) at room temperature. The crude oil samples were irradiated with gamma radiation from 

the 60Co isotope under static conditions, within vacuum sealed quartz tubes .  

          As catalyst was used Bentonite clay from Alpoid deposite [2].  

 

RESULTS AND DISCUSSION 

Firstly, we present the EPR results.  The figure  shows the EPR spectra  of irradiated  

petroleum samples   with and without catalyst and table shows the EPR spectra  for samples 

irradiated   at dose values ( 5.12 up 259.2 kGy). The existence of paramagnetic centers in crude oils 

is generally caused by the presence of d metals (mainly V, Ni, Fe) and stable carbon centered ñfreeò 

radicals (FR). 

          

 
Fig. EPR spectra of  irradiated oil : a) without catalyst; b) with catalyst 
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Table. Correlation between dose of gamma-irradiation and values of  g-factor  and ȹɺ  

   

 ̄ Dose of gamma-irradiation Value of g-factor Value of ȹɺ 

1 0 g= 2.0044 5.27GÑ0.05 

2 50 g= 2.0044 5.27GÑ0.05 

3 100 g= 2.0044 5.27GÑ0.05 

4 150 g= 2.0044 5.27GÑ0.05 

5 200 g= 2.0044 5.27GÑ0.05 

6 250 g= 2.0044 5.27GÑ0.05 

 

It is established that the majority of the organic FR are concentrated in the structure of a 

condensed polyaromatic core of asphaltene molecule while the metals locate in the polar fractions 

(both resin and asphaltene), with a further majority concentrated in the asphaltenes [6]. 

From the spectrum in figure it can be obtained that, g factor for free radical is 2.0044Ñ 

0.0002; and line width ȹB=5.27GÑ0.05. This value of g factor is constant for each irradiated crude 

oil samples and is not depends of the irradiation dose in investigated at 5.12  õ259.2 kGy.  Also, it 

was discovered that after irradiation, the petroleum samples with and without bentonite catalysts, do 

not change line width, g factor, and the form of EPR spectra of the free radical. Therefore, the 

irradiation does not influence the chemical substance of the paramagnet centers assigned to free 

radicals.  

The absent of any lines in specters EPR at low magnetic field shows , that there are not any 

mixtures and heavy d metals   in the samples of investigated  oils.  

No variations in g-factor were observed in non-irradiated and irradiated samples with and 

without catalyst for any of the paramagnetic species (figure  and table) in Gunashli crude  oil. 

 

Conclusion 

 

The study revealed the absent of petroporphyrins in irradiated and non-irradiated Gunashli 

petroleum. 

This investigation allows to explain the generation of Gunashli petroleum hydrocarbons, by 

inorganic way. 
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Introduction: Apple plantations in Ukraine is being renewed. The traditional apple 

plantation are rather substituted by controllable intensive ores of smaller rootstock-cultivar 

combination, which is one of the conditions of good-quality fruit production and of the widespread 

use of environentally safe growing technology. The intensive apple plantation make possible the 

working out and use of a higher standard growing technology and the performance of such 

technological elements (phytotechnical treatments) which have been impossible on traditional apple 

plantations. They, directly or indirectly, increase the efficiency of plant protection and increase fruit 

quality.   

Keywords: environentally safe growing technology, phytotechnical treatment, fruit 

thinning, summer pruning. 

 

Phytotechnical treatment include winter and summer pruning (as to the methods of pruning: 

cutting and thinning-out), tying shoot, twisting shoot-and removal, heading shoot removal of bad 

damaged shoot and fruit thinning [5]. 

When carrying out our research we studied the influence of phytotechnical treatment on the 

growth of tree shoots, their yield and fruit quality. The well balanced shoot-growing and yield, the 

uniformly good conditions resulted more resistant trees and shorter periods of susceptibility.  

A brief presentation of the methods and results: 

Fruit thinning. The role of fruit thinning in acquiring better fruit qualities is unquestionable 

and it has been proved by the results of our research. When doing our research we drew attention to 

the fact, that the time and degree of fruit thinning greatly influence the closing of shoots in top buds, 

which is important from the point of view of plant protection. It is a generally known fact that the 

growing shoot is a good basis for the noxious plant lice (Aphididae) and pathogens (Podosphaera 

leucotricha, Erwinia amylovora). An early closing of shoots in top buds could reduce the level of 

their damage [2,3,8,9]. 

Pinching of shoot tips.  In order to reduce the late frost damage we have performed heading 

of the shoots 3 weeks after petal falling. By ñswitching offò the shoot tops, we have increased the 

opportunity of remaining of the fruits in the tree and as a result, the yield of the treated trees was 

bigger than that of the controlled ones. The small size of the trees made it easier to perform the 

treatment, which could be of great importance in the years of endangered linkage. 

Having done we can reduce the use of growing regulators and synthetic materials preventing 

falling. 

The removal of powdery- mildewed shoots. The mechanical protection has an important role 

in the environment protecting growing technology. The only use of chemicals to prevent the 

damaging effects of the apple powdery-mildew the doesnôt mean a complete solution of the 

problem. The removal of powdery- mildewed shoot tops (at an early stage and repeatedly at a 

length of 6 cm on average) carried out in our experiment resulted in the growth of bigger and 

healthier foliage. Further, more it increased the yield, as compared to the controlled trees, despite 

the fact, that both, the treated and controlled trees have got the same plant protection [7,11]. 
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Summer pruning. We have experienced the increasing of fruit size and improvement 

(increasing) of its color as a result of summer pruning applied at the end of August after closing of 

shoots in bud tops, and as a result of the treatment, the difference in fruit size has decreased.  

The time of pruning can significantly influence the pruning results as well as its effect.  

The partial heading of shoot (to the length of 5-40 cm) on the M26 rootstock Gala Must 

apple trees in June, produced the smallest regeneration shoot growth as compared to the treatment 

performed at a different time (May, July, August). 

The aim of the pruning was to achieve a tree crown of an optimum shape, which results in 

the greatest yield and blossom. By pruning, we have acquired such a shape of the tree crown, which 

helped to spray it evenly, both in its inner and outer part, which in its turn increases the effect of 

plant protection [1,4,6,10,12,13]. 
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Abstract. Recently, there has been a growing interest in public health and ethics. Ethical 

guidelines for conducting a study have historically been based on a perceived therapeutic obligation 

to treat and to benefit the participants. The origins of this ethical framework can be traced to the 

Hippocratic oath originally written to guide doctors in caring for their patients, where the overriding 

moral obligation of doctors is strictly to do what is best for the individual patient, irrespective of 

other social considerations. The field of bioethics arose in the late 1960s in response to the 

emerging ethical dilemmas of that era. In 1964 the World Medical Association adopted the Helsinki 

Code, which initially focused on research involving human subjects, and it was the precursor to the 

field of bioethics, which encompasses research in life sciences as well as the ethics of health 

practice. From a public health perspective, research ethics should be guided by considering the risks 

and benefits to society in addition to the individual research participants.  

Keywords: Ethics, public health, community. 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʥʘʙʣʶʜʘʝʪʩʷ ʨʘʩʪʫʱʠʡ ʠʥʪʝʨʝʩ ʢ ʦʙʱʝʩʪʚʝʥʥʦʤʫ 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʶ ʠ ʵʪʠʢʝ. ʕʪʠʯʝʩʢʠʝ ʨʫʢʦʚʦʜʷʱʠʝ ʧʨʠʥʮʠʧʳ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʠʩʪʦʨʠʯʝʩʢʠ ʦʩʥʦʚʳʚʘʣʠʩʴ ʥʘ ʧʨʝʜʧʦʣʘʛʘʝʤʦʤ ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʤ ʦʙʷʟʘʪʝʣʴʩʪʚʝ ʣʝʯʠʪʴ ʠ 

ʧʨʠʥʦʩʠʪʴ ʧʦʣʴʟʫ ʫʯʘʩʪʥʠʢʘʤ. ʀʩʪʦʢʠ ʵʪʦʡ ʵʪʠʯʝʩʢʦʡ ʦʩʥʦʚʳ ʤʦʞʥʦ ʧʨʦʩʣʝʜʠʪʴ ʜʦ 

ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʥʘʧʠʩʘʥʥʦʡ ʢʣʷʪʚʳ ɻʠʧʧʦʢʨʘʪʘ. ʥʘʧʨʘʚʣʷʪʴ ʚʨʘʯʝʡ ʚ ʫʭʦʜʝ ʟʘ ʩʚʦʠʤʠ 

ʧʘʮʠʝʥʪʘʤʠ, ʛʜʝ ʧʝʨʚʦʩʪʝʧʝʥʥʘʷ ʤʦʨʘʣʴʥʘʷ ʦʙʷʟʘʥʥʦʩʪʴ ʚʨʘʯʝʡ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦʙʳ ʜʝʣʘʪʴ 

ʪʦ, ʯʪʦ ʣʫʯʰʝ ʚʩʝʛʦ ʜʣʷ ʦʪʜʝʣʴʥʦʛʦ ʧʘʮʠʝʥʪʘ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʜʨʫʛʠʭ ʩʦʮʠʘʣʴʥʳʭ 

ʩʦʦʙʨʘʞʝʥʠʡ. ʆʙʣʘʩʪʴ ʙʠʦʵʪʠʢʠ ʚʦʟʥʠʢʣʘ ʚ ʢʦʥʮʝ 1960-ʭ ʛʦʜʦʚ ʚ ʦʪʚʝʪ ʥʘ ʚʦʟʥʠʢʘʶʱʠʝ 

ʵʪʠʯʝʩʢʠʝ ʜʠʣʝʤʤʳ ʪʦʡ ʵʧʦʭʠ. ɺ 1964 ʛʦʜʫ ɺʩʝʤʠʨʥʘʷ ʤʝʜʠʮʠʥʩʢʘʷ ʘʩʩʦʮʠʘʮʠʷ ʧʨʠʥʷʣʘ 

ʍʝʣʴʩʠʥʢʩʢʠʡ ʢʦʜʝʢʩ, ʢʦʪʦʨʳʡ ʠʟʥʘʯʘʣʴʥʦ ʙʳʣ ʦʨʠʝʥʪʠʨʦʚʘʥ ʥʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩ ʫʯʘʩʪʠʝʤ 

ʯʝʣʦʚʝʢʘ ʚ ʢʘʯʝʩʪʚʝ ʩʫʙʲʝʢʪʘ, ʢʦʪʦʨʳʡ ʷʚʠʣʩʷ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʦʤ ʦʙʣʘʩʪʠ ʙʠʦʵʪʠʢʠ, ʢʦʪʦʨʘʷ 

ʦʭʚʘʪʳʚʘʝʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʦʙʣʘʩʪʠ ʥʘʫʢ ʦ ʞʠʟʥʠ, ʘ ʪʘʢʞʝ ʵʪʠʢʠ ʚ ʧʨʘʢʪʠʢʝ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ. 

ʕʪʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʦʣʞʥʘ ʦʩʥʦʚʳʚʘʪʴʩʷ ʥʘ ʫʜʝʣʝʥʠʠ ʜʦʣʞʥʦʛʦ ʚʥʠʤʘʥʠʷ ʨʠʩʢʘʤ ʠ ʧʦʣʴʟʝ 

ʜʣʷ ʦʙʱʝʩʪʚʘ ʚ ʜʦʧʦʣʥʝʥʠʝ ʢ ʦʪʜʝʣʴʥʳʤ ʫʯʘʩʪʥʠʢʘʤ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʵʪʠʢʝ, ʦʙʱʝʩʪʚʝʥʥʦʤʫ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʶ, ʩʦʦʙʱʝʩʪʚʦ. 

 

Hippocrates also formulated in his oath: Primum non nocere - a fundamental principle of 

medical science. The codex of the Babylonian king Hammurabi (1728-1686 BC) contains one of 

the most ancient texts of ancient Mesopotamia. It provides for a generous payment to the doctor if 

he cures the patient, but also a severe punishment - amputation of the arm - in case of serious harm 

(Rice, 2008). In 1900, the Berlin Code of Ethics stated: ñall medical interventions for purposes 

other than diagnostic, curative, or immunization, regardless of other legal or moral authority, may 

not be performed if: (1) the patient is a minor or incapacitated; (2) the patient has not given his or 

her unequivocal consent; (3) Consent was not preceded by a proper explanation of the possible 

adverse effects of the intervention. A study review commission was set up in 1972 following press 

releases, and the report concluded that the study was "ethically unjustified" - the knowledge gained 

could not be compared to the risks to which the study participants were exposed. in 1977, the US 

Food and Drug Administration (FDA) introduced the "Rules of Good Clinical Practice" - 

mandatory requirements for the conduct of clinical trials (Vijayananthan, 2008).  
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Public health ethics involves a systematic process to clarify, prioritize and justify possible 

courses of public health action based on ethical principles, values and beliefs of stakeholders, and 

scientific and other information (CDC, 2019). 

The current system of surveillance and protection in human research has been evolving over 

the last 5 decades. The principles of human research were first developed as the Nuremberg Code of 

Trials against Nazi War Criminals. On this basis, the Nuremberg Code is created, and it includes 

basic ethical principles in human studies:  

1. The voluntary consent of the participants is essential. Consent must be informed. 

2. The experiment must be useful to society and impossible to conduct in any other way. 

3. The experiment should be based on the preliminary results of animal experiments. 

4. The experiment should avoid any unnecessary physical or mental injury. 

5. If there is a suspicion that death or disability may occur, the experiment should not be 

performed. 

6. The risk should never be greater than the potential human benefit of the drug. 

7. Equipment must be provided for the best possible protection of patients. 

8. Experiments should only be performed by scientifically qualified personnel. 

9. During the experiment, each participant must have the right to withdraw. 

10. Scientists conducting the experiment should be prepared to stop it at any time if there is 

reason to doubt its quality and safety (Vijayananthan, 2008; Shuster, 1998) 

Four fundamental principles of ethics have been universally recognized namely, autonomy, 

beneficence, non-maleficence and justice. These principles universally deal with the respect for all 

other humans as moral equals, making sure that all our actions are intended to achieve results with 

less harm, and treating others with fairness and equity (Bernheim, 2003).  

In 1964, the World Medical Association adopted the Declaration of Helsinki, which was 

based on the principles of the Nuremberg Code. The Declaration of Helsinki forms the basis of the 

ethical principles that underlie the Good Clinical Practice (GCP) guidelines we have today. The 

focus of this declaration is to protect the rights of subjects, and this is clear in its introduction: ñThe 

World Medical Association has developed the Helsinki Declaration as a statement of ethical 

principles for medical research involving humans, including research on identifiable human 

materials and data. It is the duty of the physician to promote and protect human health. The WMA 

Geneva Declaration linked the doctor to the words: "My patient's health will be my first concern", 

and the International Code of Medical Ethics states that "The doctor must act in the best interests of 

the patient when providing medical care". It is the physician's responsibility to promote and protect 

the health, well-being, and rights of patients, including those involved in medical research. The 

physician's knowledge and conscience are dedicated to fulfilling this duty (WMA, 1964). 

In 1982, the World Health Organization and the Council of International Medical Sciences 

(CIOMS) issued a document entitled "International Guidelines for Biomedical Research Involving 

Human Subjects" (WHO). This document was published to help developing countries apply the 

principles of the Declaration of Helsinki and the Nuremberg Code. Worldwide, many organizations 

and committees have issued different documents and guidelines on the same issue, and it has been 

decided to combine all these guidelines into one universal guideline to be used worldwide. All 

clinical trials must be conducted in accordance with ethical principles, sound scientific evidence, 

and clear detailed protocols. The benefits of conducting experiments should outweigh the risks. The 

rights, safety, and well-being of the participants in the process are paramount and they must be 

preserved by obtaining informed consent and maintaining confidentiality. Care must be provided by 

suitably qualified personnel with sufficient experience. Records must be easily accessible and 

retrievable for accurate reporting, verification, and interpretation. The products tested must be 

manufactured in accordance with good manufacturing practice (Kass, 2004).  

The fundamental ethical principles need to have its place in the global public health research 

sectors. With the increase research in finding new investigational products, developing new disease 

diagnostics techniques puts the human population into a vulnerable position vis a vis participation 
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into clinical research trials. It is therefore imperative for the public health sector to place more 

emphasis in the implementation of research that is ethical. 
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The world political system is decentralized in nature and characterized by a high degree of 

anarchy. Under anarchy, however, one cannot imagine a state that exists in common perception as 

disorder, arbitrariness, and disruption. In the context of the world political system, under anarchy 

we mean the non-existence of government as it is within the state, which, however, does not have to 

contain any absence of power and order. However, world politics is not just an environment of 

competition, conflict and hatred. The world political system is also a sphere of cooperation and 

interdependence. It is thus more an environment of specific relationships of uncertainty and 

potential violence than an area of pure confusion. Thus, disorganization and anarchy can also 

manifest itself in international relations, but on the other hand also organization and order. It 

depends on the specific situation of the period in which certain international historical events take 

place. 

States are the building blocks of a world political system that are not guaranteed to survive. 

History is full of examples such as states that were very strong in a certain historical period, 

dominated a certain region, lost their significance and quite often ceased to exist. Let's try to ask the 

question, what is the cause of such a development? In the first place, it is the possession of a state 

with sufficient power to deter other states from intending to subdue it or liquidate it. As everything 

in the world evolves, so does the power potential of the state as a result of socio-economic changes. 

Thus, over time, some states will become stronger and others will weaken. If the power potential of 

states in the world political system changes fundamentally, but there is no war that can change the 

structure of the system, it is because the strongest states (powers, powers) are satisfied with the 

existing situation. Otherwise, some are seeking to change the system through hegemonic warfare, 

diplomatic pressure or international institutions. 

Looking at the reality of international relations, it is clear that the international system has 

been operating relatively stable for relatively long periods. We wonder what makes this relative 

stability possible. The theory of international relations justifies it by the existence of equilibrium 

(equilibrium) in the system. The concept of power balance can be explained by analogy with the 

classical theory of market economy. According to this theory, in the economy, business entities 

regulated by the "invisible hand of the market" compete perfectly, which ultimately establishes a 

certain economic order. A necessary condition for the functioning of such a system is the pursuit of 

self-interest by economic entities. The result of free competition between entrepreneurs in the 

market and countries in the field of the world economy is the same, there is a public benefit balance 

(or a crisis, which is a special and temporary form of finding balance). The configuration of the 

equilibrium arrangement in a particular historical period determines the nature and structure of 

which system. 

An essential feature of the balance of power is the fact that it arises unconsciously. This 

means that the states represented by their representatives do not purposefully strive to achieve it. It 

arises as a "by-product" of the efforts of states, the maximum goal of which is to achieve the 

greatest possible power in the system (for the strongest), or a simple survival of the state (for the 

weakest). This fact results in an unequal position of states in the system. The question is under what 

circumstances strong states that have the potential to do so are seeking to change the system.  

The basic condition is that the state and its leaders are convinced that they have the 

prerequisites to push for a change in the system according to their interests. Another condition is 

that the state becomes convinced that what it gains by changing the balance, and ultimately 
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changing the international system, is more advantageous and valuable than the costs it expects to 

incur. However, it is a significant fact that states can be wrong when assessing their potential and 

considering the costs of change, which often has tragic consequences for them. The consequences 

become very overwhelming, especially in those cases where states decide to address the change in 

balance through total war. It would probably be against common sense if a state provoked a war and 

was not deeply convinced of the ability and opportunity to win. 

The analysis of international relations based on a theoretical approach to power balance is 

very old. We meet her in ancient times with the ancient Greek historian Thucydides, the Indian 

politician Kuatilia in the 2nd to 3rd centuries BC, in the Renaissance is an important representative 

of similar views N. Machiavelli and others. In the current theory of international relations, a 

realistic direction is based on the concept of balance of power. 

Due to its prevalence in theory and practice, the category of power balance is used in two 

senses - the first is the understanding of power balance as an objective form of the existence of 

states in international relations and in the world political system; the second meaning is connected 

with the subjective foreign policy of the state, the essence of which is the understanding of the laws 

of balance of power and acting in its spirit. Just as the concept and policy of balance of power has 

many supporters, so do many opponents who criticize it mainly because it leads to instability and 

war, creates military-political groupings (pacts, blocs) that increase the risk of war and promote and 

support powerful and discrimination against the weak. 

On the other hand, the balance of power has so far prevented a single entity from controlling 

the whole world, which, however, cannot be ruled out. The existence of several small states has 

been maintained, which, however, does not preclude the aggression of stronger ones against them. 

Last but not least, institutions of international order such as international law, diplomacy and the 

responsibility of the great powers to administer the system have been created, but in addition to 

these peaceful means of world governance, war is still maintained as a means of resolving disputes 

between states. The effect of the balance of power is therefore contradictory. Above all, it must be 

emphasized that the role of international balance is not to prevent war. Its systemic function is to 

organize the relations of states in conditions of anarchy. He sometimes fulfils this role with the help 

of wars, sometimes by preventing them. 
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Abstract:  This article focuses on the challenges and future requirements of the military 

education system in the Republic of Bulgaria, as part of human resources management. 

Deteriorating demographic development, functioning in the conditions of highly competitive 

environment of higher education, preparation of students for activities in a multinational 

environment, financial and resource constraints are analyzed in the article. 
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Introduction  

Military education systems worldwide have undergone significant changes in the recent 

decades under the influence of changes in the technological base, economics and the social spheres 

of society. These changes have indisputable impact on education and training at all levels. 

The advantages and disadvantages of the military education system are numerous. On one 

hand, it is based on certain philosophical ideas, reflecting national characteristics and requirements 

and on the other hand it provides opportunities for scientific integration and development on an 

international aspect. The education is a complex system influenced by the multidirectional action of 

set of factors, but their new dimensions are an important part of the analysis needed to determine 

the future requirements. 

The purpose of this report is to present the challenges and future requirements of the military 

education system aimed at acquiring knowledge and skills. 

Problem statement 

Over the years, the military education system has faced a number of challenges, depending 

on the period of its development. With the changes in the environment of its development in recent 

years, the main challenges can be distinguished as an element of analysis with subsequent reporting 

in order to be able to function sustainably in the next stage of its development: 

- deteriorating demographic development; 

- functioning in the conditions of highly competitive environment of higher education; 

- preparation of students for activities in a multinational environment; 

- financial and resource constraints. 

Deteriorating demographic development 

The aging of the population and the change in its structure by age had a significant impact in 

recent years. This challenge is due to the ñlow birth rate, which does not ensure the simple 

reproduction of the population, its aging, the growth of the age burden, growing role of migration 

(including international), the transformation of matrimony (marriage) and birth rate, the change in 

the status of women and the movement towards the gender equality, the problems associated with 

employment and family ties, the liberalization the laws regarding contraceptives, abortions and 

divorces."[2] 

According to the data from The National Statistical Institute, the birth rate changes from 

10.00 (in 2010) to 8.5 (in 2020). For the period 2015-2020 the university graduates have decreased 

respectively from 62 718 for 2015 to 46 355 for 2020, which is a decrease of over 26% for the 

specified period, as well as the total number of students in universities in recent years (259 957 for 

2015/2016 decreased to 219 791 for 2020/2021) is an indicator of a decrease in the number of 

candidates for higher education. [6] 
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The external migration is also accompanied by negative trends until 2019. The mechanical 

growth of the age group 15-29 years shows upward trend from (-5997) in 2010 to (-6977) in 2019. 

The data for 2020 shows a positive trend of population returning to the country (+5662), but it is 

rather caused by the pandemic situation due to the spread of SARS-CoV-2 (COVID-19) and has not 

affected the admission to higher education in the country. [6] 

The main challenges associated with deteriorating demographic development are the 

reduction in the number of prospective students and the lowering of the admission criteria during 

the education, leading to deterioration in the quality of education received. 

Operating in significantly competitive environment of higher education 

The mass opening of new higher education institutions, which began in last decade of the 

last century, the product of which is higher education, has played both a positive role in providing 

democratic and wide access to higher education and a negative role in regards to its quality. 

Competition in higher education is a challenge that provides a real comparison between the 

military education system and other structures in the field and the environment of these activities 

can be considered both on national and international level. 

High competition places great demands on military academies and military schools. This 

requires constant updating of existing and opening of new civilian specialties in order to be 

competitive on the market and adequate to the demand for personnel. In recent years, the discovery 

of specialties characteristic of the military education system, such as "National and Regional 

Security", "Defense Resource Management", "Population Protection and Critical Infrastructure" and 

others, had a significant impact from civil universities, which resulted in an outflow of candidates 

with eminent knowledge from the secondary education. For the professional field "National 

Security", the structures of the military education system even lag behind in various indicators 

recent years, according to the rating of higher education institutions in Bulgaria. 

In the professional field of ñMilitary Affairsò, the strong competition for attracting cadet 

candidates has an impact on the higher military schools. The existing methods and approaches for 

attracting future students at the National Military University "Vasil Levski" are ineffective. The 

same statement cannot be made for the Higher Naval School "Nikola Vaptsarov", as the requested 

number is small and is fully filled, and data for the Higher Air Force School "Georgi Benkovski" 

are available only for 2020, due to the resumption of its activities after the closure of ñAviation 

Facultyò in the structure of The National Military University ñVasil Levskiò. The reason for this 

statement is the impossibility to fill the requested number of places over the years, as well as the 

presence of an outflow of students in the first year of study. 

From the point of view of international competition in the field of education, the candidates 

for education from our country are faced at the dilemma of comparing the socio-economic 

advantages and disadvantages of studying abroad and in Bulgaria. Our country's membership in EU 

provides huge opportunities for movement and residence. Moreover, in recent years, our national 

educational institutions have opened up opportunities for teaching using European and international 

experience. This in turn provides guidelines for the internationalization of higher education in line 

with European and international educational standards. According to the Strategy for Development 

of Higher Education in the Republic of Bulgaria for the period 2021-2031, we are facing "a lag 

behind the trends in European higher education and weak internationalization of Bulgarian higher 

education". [3] 

The military education system is beginning to move forward in this direction. The 

opportunities of the ñErasmus +ò program, which stimulates learning mobility across entire Europe, 

have been used in civilian specializations, and the ñMilitary Erasmusò program has been included in 

all stages of its preparation and launch in 2008. 

Preparing the learners for activities in a multinational environment 

The preparation of the students for activities in a multinational environment is a challenge 

for the military education system in recent years after the full membership of our country in NATO 

and the EU. Personnel for the needs of the Ministry of Defense and the Armed Forces must be able 

to operate in a multinational environment related to the established ideology and allied documents 
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and the changing security environment. This requires knowledge of international relations in the 

security sector, legal rules and regulations, humanitarian activities and peopleôs psychology in the 

conflict countries, as well as activities to establish and study standard operating procedures and 

instructions. 

Occupying positions outside the country is related to the need for the possession of specific 

knowledges, skills and competencies by servicemen and civilians. The importance of English 

language proficiency is stated in the Strategy for Development of the English Language Training 

System, according to which: ñThe participation of military formations from Bulgarian Army in 

international joint-operations and missions led by NATO, EU and UN, makes the English language 

proficiency as an important aspect of increasing our interoperability with allies and partners. 

Therefore, the education of Bulgarian servicemen in the future will be a system of institutional 

training and qualification training, professional practical experience and individual improvement 

through lessons from practice. "[4] 

One of the possible requirements mentioned in the previous challenge is also participation in 

the ñErasmus +ò program of military academies and military schools, "which stimulates learning 

mobility across Europe and contributes significantly to the improvement of personal development 

and intercultural competences, as well as strengthening European identity ". [3] 

Financial and resource constraints 

Development in times of financial and resource constraints is a significant challenge. This 

factor has influenced the entire system of higher education in the country. For this reason, the 

Ministry of Education and Science in its "Strategy for the Development of Higher Education in the 

Republic of Bulgaria for the period 2021-2030" indicates the need for mutual connection between 

the institutions for higher education and sharing common resources and positive guidelines for the 

development of curriculums and specialties, combining disciplines from two or more professional 

fields, between the universities.  

The challenges of the functioning of military education system under these restrictions can 

be oriented in the following directions: 

- creating specializations close to each other with a large number of hours from intersected 

areas, in order to reduce the teaching staff or reduce the number of hours; 

- concluding bilateral agreements between military schools and other universities; 

- inclusion of teaching staff in the teams for acquisition of a new type of armament and 

equipment, in order to acquire the necessary amount of knowledge and use of the material aspect in 

the armed forces. 

All of the above mentioned so far shows the need to indicate the path of development in 

accordance with the modern requirements. These requirements have been the subject of number of 

studies by specialists in the field over the years (Ivanov, 2012; Terziev and Madanski, 2017; 

Terziev and Georgiev, 2018), showing their upgrading due to the development of education 

worldwide, but in my opinion the main ones are: 

- to meet the state educational and qualification requirements, the national qualification 

framework, the European and NATO directives for organizing and conducting collective and 

individual education of the personnel of the armed forces; 

- increasing the quality and efficiency in the process of personnel training in the security and 

defense sector by applying new interactive methods and technologies; 

- increasing the competitiveness by improving the organization of the learning process and 

reducing the duration of training; 

- high level of professional competence of the graduates of the military educational 

establishments; 

- increased requirements for preparation of the teachers; 

- ability to carry out mobility of both teachers and students within the military universities, 

colleges and schools from the NATO countries. 
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Conclusion 

The considered challenges and future requirements are only part of a complete analysis of 

development opportunities. Their solution can be done through the active participation of the entire 

academic community and the management body of the Ministry of Defense, due to the fact that they 

reflect in other areas of this complex system. The experience over the last decade has shown that 

any solution which was imposed and insufficiently analyzed can have a different effect than 

desired. 

It is necessary to find ways to solve the problematic issues in favor of the quality of 

education, even if a number of changes are required, which the imposed status quo must change, 

regardless of the fact that it could be necessary to oppose traditions and laws that are morally 

obsolete, seen from the modern prism of challenges. 
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Abstract. When the Wall is built in Berlin in 1961, Germany has already been a divided 

country for sixteen years. At least 55 million people, including 25 million civilians, died as a result 

of the war and the crimes of the Nazi regime. The defeat that put an end to the Nazi dictatorship in 

May 1945 was therefore also a liberation. In 1945, the German Reich is occupied by the Allies and 

divided into a Soviet, an American, a British and a French zone. Berlin, to that date the capital, is 

also divided up into four sectors. The Four Powers determine the new political, economic and social 

orders in their respective zones. Their major objectives are demilitarisation, denazification and 

democratisation. (HERTLE, 2016, p.26) At the Potsdam Conference in the summer of 1945, 

however, it is also decided that the economic unity of Germany is to be preserved and that its 

political reunification is soon to follow. But the anti-Hitler coalition soon splits up. The Soviet 

Union extends the power bases it has gained during the war by means of force. In the Central 

European countries, it sets up new dictatorships under the communist parties it controls. The USA 

leaves troops in Europe and Asia to stem the Soviet Unionôs imperialist power politics. It 

guarantees its support to all free peoples threatened by communism. (HERTLE, 2016, p.26) 

Keywords: The Berlin Wall, Germany, Cold War, Allies, Berlin 

 

Introduction  

 In the early morning hours of Sunday 13 August 1961, West Berlin was awakened by the 

sounds of trucks, tractors, cranes, military vehicles, and marching troops. The West was taken 

entirely by surprise as 20.000 armed troops moved into position surrounding the city beginning at 2 

a.m. Kilometres long columns of vehicles streamed in from all over the DDR. The troops did not 

know what was happening until they reached their posts. It was well-planned operation involving 

much of the East German uniformed forces, the Peopleôs Police, Frontier Police and Workerôs 

Militia plus Soviet troops.  For the SED, following 13 August, it was business as normal in the 

enclosed GDR.(MAJOR, 2010, p.55) Now, without outside disturbance, the state could go about the 

steady building of socialism. The economy would flourish and living standards rise. The Wall had 

also allegedly saved the peace. Defensively, the press insisted that East German soldiers were Ăgood 

Germans ñ: The howls of the NATO Ălads without fatherlandñ  will not provoke them. In the 

summer of 1961, the stream of refugees through Berlin swells dramatically. GDR propaganda 

accuses the West of wooing people away and human trafficking. But the East German leadership 

really knows the true motives for fleeing the country: rejection of the political developments in the 

GDR and better chances of survival in the West. (MAJOR, 2010, p.55)  Grass-roots GDR 

officialdom was also keen to document the new deference. State authority has grownô, reported the 

backwater of Schmalkalden. After13 August numerous citizensðespecially from the middle classes 

and intelligentsiaðno longer make their wishes and representations to the state organs as demands 

and conditions, but deliver them politely and objectively. Two months before the Berlin Wall was 

built, President Walter Ulbricht of the DDR declared, ĂNiemand hat die Absicht, eine Mauer zu 

errichten! ñ (ĂNo one intends to set up a wall! ñ); it was the first time the colloquial term Mauer 

(Wall) was used in this context. To prevent the increasing migration to the West, Ulbricht proposed 

a second Berlin blockade.  (MAJOR, 2010, p.56) Although the border between East and West 

Germany had already been sealed, West Berlin provided a last route of escape and illegal money 

exchange, which was hurting the faltering DDR economy. Khrushchev rejected this proposal, 

owing to the failure of the first blockade; NATO was now even better equipped for supplying the 

city by air. Khrushchev approved the plan for the Wall, code-named 'Rose'. It was first to be 
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constructed only of barbed wire, and if NATO troops challenged its construction the East Germans 

were to fall back without firing. Had the West chosen to intervene in its construction, it might have 

prevented West Berlin's 30year isolation. The Wall was built under the direction of Erich Honecker, 

Secretariat of the Central Committee and from 1971 the DDR's leader. (MAJOR, 2010, p.56)  After 

the Soviets delivered an aggressive ultimatum, ordering the Western Allies to leave Berlin, tense 

Soviet and U.S. soldiers confronted each other across the barrier for 22 months, on the brink of war. 

The American president John F. Kennedy (1917ï63) flew to Berlin, and on June 23, 1963, 

delivered a famous speech, declaring ĂIch bin ein Berliner,ò or ĂI am a Berliner,ò a moving promise 

of support for West Berlin. While the Soviets, convinced that the United States was determined 

fight to remain in West Berlin and guarantee the freedom of the West Berliners, chose not to send 

their tanks into the western enclave, the crisis accentuated the increasing rift between East and West 

Germany and doomed any plans for the immediate reunification of Germany. (COY, 2011, p.211)  

Konrad Adenauer retired the same year as Kennedyôs speech in Berlin, on the heels of the Spiegel 

Affair, which split the coalition that had reelected him in 1961. To win the 1961 election, Adenauer 

had consolidated his power by negotiating an uneasy alliance of the conservatives of the Christian 

Democratic Union and the Christian Social Union with the liberals of the Free Democratic Party. 

Soon after his reelection, however, the Adenauer government was rocked by a major scandal 

involving the German magazine, Der Spiegel. In October 1962, with cold war fears rampant, the 

magazine exposed weaknesses within the German military, criticizing Adenauerôs security policies. 

The government response was heavy-handed. The West German police raided the magazineôs 

offices, and the publisher, media tycoon Axel Springer (1912ï85), was charged with treason. The 

public was outraged by the Adenauer governmentôs lack of restraint and its disregard for 

constitutional protections of the press. Shocked, the liberal FDP ministers on Adenauerôs cabinet 

abruptly resigned, which threatened to break the coalition that secured the chancellorôs power. 

(COY, 2011, p.211) The growing influence of the left in West Germany at the close of the 1960s 

helped to bring an end to the CDU/CSU monopoly on political power in Bonn. In the September 

1969 Bundestag elections, the SPD ran a close second behind the conservative coalition, but the 

liberals of the FDP joined with the Social Democrats in a new coalition that gave the chancellorship 

to the SPD leader Willy Brandt. Brandt, the former mayor of West Berlin, had become a socialist as 

a young man and escaped Nazi persecution in 1933 by fleeing to Norway and later Sweden. 

Returning to Germany in 1946, Brandt settled in West Berlin, serving as that cityôs mayor from 

1957 until 1966. Brandt had served as head of the SPD since 1964 and had been appointed foreign 

minister and vice chancellor in 1966, after a failed bid for the chancellorship. Under Brandtôs 

leadership, West Germany abandoned the Hallstein Doctrine and instead vigorously pursued the 

policy of Ostpolitik, seeking to engage the GDR and its Warsaw Pact allies in fruitful dialogue and 

diplomacy. (COY, 2011. p.215)   Ostpolitik was a controversial reversal of the conservative policies 

of the Adenauer era; when the West German government refused, even to recognize the sovereignty 

of East Germany. Brandtôs first move came in early 1970 when he met with the GDRôs minister 

president in the first direct diplomatic talks between the two German states since the late 1940s, 

talks that helped pave the way for the two Germanies to reestablish formal relations.  (COY, 2011, 

213) By August 1970, Brandt had also forged an agreement with the Soviets, the Moscow Treaty, 

which stated the partnersô intention to avoid military conflict and to respect Europeôs existing 

territorial borders. In a second treaty, known as the Warsaw Treaty, signed in December 1970, 

Brandt and the leader of Poland resolved the postwar dispute over the German-Polish border, 

eschewed the use of military force between the signatories, and established ongoing diplomatic 

relations in an effort to work past the painful legacy of World War II. On the heels of this dramatic 

rapprochement, Brandt negotiated a settlement with the Soviets that guaranteed free access between 

West Germany and West Berlin but maintained the four-power administration of the city. When 

Walter Ulbricht opposed these accommodations, the Soviets arranged for his ouster. Ulbrichtôs 

Stalinist policies were no longer acceptable, and in May 1971, Erich Honecker (1912ï94) replaced 

him as SED chairman. (COY, 2011, p.214)  For a long time during the Honecker era, the GDR 

seems economically and politically stable. But appearances are deceptive. The economy is ailing. 
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The Soviet superpower is entering a crisis. The East German communist regime commits itself to 

respecting human rights as the price for its international recognition, and more and more people 

want to hold it to this commitment ï particularly those wanting to leave the country.  Around 

midnight on November 9, 1989, an amazing spectacle unfolded in Berlin, as cheering crowds 

gathered on both sides of the Berlin Wall, celebrating the opening of the border crossings between 

East and West Berlin. The Berlin Wall, constructed in August 1961, was a symbol of the repression 

and brutality of the GDRôs communist regime.  (MAJOR, 2010, p.56) The wall was intended to 

stop the flow of defectors to the west, a growing source of embarrassment for the GDR. Dividing 

the city, and separating family and friends, the Berlin Wall was guarded by border police instructed 

to kill anyone trying to scale it in an attempt to reach the freedom and opportunity of the west. Since 

September, the people of East Berlin had staged peaceful demonstrations forcing the communist 

dictatorship to allow them to breach the barrier that divided their city for nearly 30 years. The 

dramatic opening of the Berlin Wall symbolized the coming end of the cold war division of 

Germany and showed the world the remarkable possibilities of peaceful protest.  The opening of the 

Berlin Wall checkpoints was the culmination of a wave of rapid changes within the communist 

dictatorships of Europe.  (MAJOR, 2010, p.57) On August 23, 1989, Hungaryðits own communist 

regime teeteringðhad opened its own borders with Austria. Once word got out, thousands of East 

Germans flocked into Hungary, hoping to make their way into Austria to escape the oppression of 

the GDR. When the overwhelmed Hungarian border guards turned them away, the East Germans 

packed into the West German embassy in Budapest, seeking asylum. The GDR forbade further 

travel to Hungary, sparking a similar situation in nearby Czechoslovakia and mass demonstrations 

in East Germany. Amid the growing unrest, the GDRôs hard-line leader, Erich Honecker, abruptly 

resigned on October 18. His replacement, Egon Krenz (1937ï), faced a growing protest movement. 

By November 4, 1989, around 500.000 demonstrators had taken to the streets of East Berlin, 

engaged in peaceful protests and calling for freedom and reform. In an attempt to appease the 

protesters, Krenz decided to allow East Germans to travel to the west, with government approval, 

using border checkpoints between East and West Germany, including those in Berlin. The changes 

were supposed to go into effect on November 17, 1989, but at a press conference on November 9, a 

government spokesperson mistakenly announced that the opening of the borders was to go into 

effect immediately. (MAJOR, 2010, p. 53) 
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Abstract:  Dementia is a serious neurodegenerative disease that leads to a decline in some 

neuronal populations. As a result, higher cognitive functions such as memory, thinking, orientation, 

comprehension, counting, ability to learn, speech and judgment are affected. Appropriate medical 

and nursing care using various strategies can to some extent compensate for the affected cognitive 

functions and maintain the quality of life of the patient with this disease.  Adequate nursing care in 

home care is difficult as a non-professional suddenly thrust into the role of carer does not have the 

necessary education or skills to provide it. 
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Introduction  

Alzheimerôs disease is a serious neurodegenerative brain disorder, leading to the decline of 

some populations of neurones and consequently to brain atrophy (loss of nerve tissue). The first 

symptoms are memory disturbances, especially of the short-term memory. Relatively little 

distortion of orientation in space and time occurs during the course of development of dementia. 

With gradual deepening of dementia, patients begin to get lost, often away from their home, in the 

more severe stages of dementia even in their own apartment. Because of the disturbed orientation in 

time, for example, they go shopping at night(Prince M. et al.,2013). Disorders of orientation are 

often associated with a reduction or loss of the abilities of logical reasoning and judgement. 

Gradually, failure occurs in all components of memory, which can lead in severe stages of dementia 

to amnestic disorientation - the sufferers are totally disorientated because they do not remember 

anything new. During the development of Alzheimerôs, they begin to forget names, terms and there 

is a substantial reduction of vocabulary. There is a substantial decline in intellect, thinking slows 

down. Disorders of the phatic functions (all types of aphasia) may occur. (Broadal, 2008).  

Dementias of the Alzheimerôs type can be divided schematically into three levels:  

Mild dementia is marked by disorders of memory, which are partly subjective (the patient is 

aware of a loss of memory), but also objectively measurable using testing methods. Disorders of the 

declarative memory occur, especially in the short and medium term - failures in remembering new 

information as well as disruption of daily life activities, especially in the professional sphere and 

more complex activities. Disorders of orientation may be observed, especially in places which are 

more remote and less visited by the patient. Mood disorders (mainly depression) are common. 

Moderate dementia is marked by a major deterioration of memory in all components. Disorientation 

in time and space is common. (Kl²mov§, 2011) Severe dementia is marked by severe impairment to 

all components of memory. Sufferers are unable to remember new information, are completely 

disoriented, unable to remember where their bed, their room and the toilet are. They do not 

recognize people around themselves, often not even their closest relatives (Kr§lov§, 2017) 

Treatment of Alzheimerôs Disease 

 Procedures for treating Alzheimerôs can be divided into 2 categories: biological and non-

biological, and in practice it is suitable to combine both methods. The most common biological 

treatment approach is pharmacotherapy. Pharmacotherapy for Alzheimerôs is cognitive ïprimarily 

affecting impairment to the cognitive functions and non-cognitive, aimed at influencing the 

associated disorders of mood and affectation, behavior, sleep which are often found in patients with 

Alzheimerôs. (Kl²mov§, 2011)  As part of the cognitive pharmacotherapy for the lighter and 

medium forms of Alzheimerôs, Acetylcholinesterase inhibitors are the drugs of choice. 

Cholinesterase enzymes (acetylcholinesterase and butyrylcholinesterase) are enzymes which as part 
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of their metabolism degrade one of the important neurotransmitters in the nervous system - 

acetylcholine. This substance is formed and released less in the brain of patients suffering from 

Alzheimerôs or also other dementias. It is very important for memory. The pharmacological 

blockade of cholinesterases in the brain increases the cerebral acetylcholine content and thus 

improves memory functions. In Slovakia, 3 inhibitors / blockers of brain cholinesterases are used - 

donepezil, rivastigmine and galantamine. In the severe stages of Alzheimerôs, memantine is used, 

which acts through another brain transmitter system: the excitatory amino acids glutamate and 

aspartate. Memantine acts neuroprotectively (protects the nerve cell against some harmful 

substances) and improves learning ability. (Kr§lov§, 2017)Nootropic drugs and related substances 

are medicines which primarily improve the exchange and usuability in the brain of glucose and 

other nutrients, they act against oxygen deprivations. These include e.g. piracetam o pyritinol. 

Nootropic drugs are also used on a supplementary basis in the treatment of Alzheimerôs, their 

greatest use is e.g. in case of vascular dementia. (Kl²mov§, Magurov§ 2013) Non- cognitive 

pharmacotherapy influences behavioral disorders in dementia, changes of mood and affectation, and 

sleeping disorders. For calming restlessness or even associated delirium, modern substances known 

as 2nd generation antipsychotics are used, which have a minimum of undesirable side effects. 

Modern antidepressants (medicines acting against depression) and modern anxiolytics (medicines 

for anxiety) are also used. Alongside pharmacotherapy, an essential role in the treatment of 

Alzheimerôs is played by the non-pharmacological management of dementia, with a large number 

of programmes of activities prepared, cognitive training and cognitive therapy and kinesiotherapy.( 

Baumgart, et al., 2015)  

Home Care Providers patients with dementia  

Family members and friends who act as caregivers for elderly loved ones have sometimes 

demanding responsibility. They sometimes forsake their own needs to ensure and enhance the well-

being and quality of life of their aging loved ones in the comforts of home. Home is where seniors 

want to age in place. Home care providers intend to help them stay there as long as possible, they 

are providers are professionals who also understand the importance of offering care with dignity 

and respect.(Kuļerov§, 2006). For  in-home care professionals, meeting the physical needs of their 

clients isnôt enough. They understand that meeting the emotional needs of their clients is equally 

important. Long-term care of a non-independent person can be burdensome in many ways. The 

changes that the patient and the carer have to undergo after diagnosing Alzheimer's disease are 

reflected in the need to provide some support in care. The burden on the carer can be divided into an 

objective and subjective component. The objective factors creating an excessive psychological 

burden on carers include the length of care, cohabitation in a shared household, the degree of 

dependence of the dependent person, the time required for daily care and the type of disability. The 

subjective burden on carers depends on their own experience of their role. Reactions to individual 

stressors are influenced by various psychosocial factors such as family relationships, the social 

environment and cultural habits (Bragdon, 2009). There is a frequent feeling of a loss of privacy, 

emotional reactions such as anger, worry, frustration, depression, anxiety, tiredness. The stressors 

also include feelings of excessive tension, lack of time, ignorance of the situation, physical and 

psychological burden, changes to interpersonal relations and the financial situation.(Prince et a., 

2013)  Long-term stress in immediate carers often leads to sleep disorders, depression and increased 

overall morbidity. In particular, in the advanced stages of the disease, carers are subjected to a 

significant emotional, physical and time burden, so educational, social and psychotherapeutic 

support of the carers is just as important as care for the sufferers. Counselling, self-help groups and 

carer education programs are proven to delay the institutionalization of the patient and to improve 

the quality of life and the satisfaction of family members and those affected by dementia. Family 

members can contact one of the institutions providing social and healthcare services for help with 

matters relating to monetary benefits, health assistance and social assistance. Self-help groups are a 

great help for carers. As part of their self-help groups, carers share their experiences, help each 

other with problems related to caring for their relatives in the form of practical advice and 

procedures, as well as emotional experiences (Ferkov§, Ilievov§ 2013). 
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Conclusion  

Alzheimerôs dementia is a disease that touches only not one person, but the whole family 

looking after the elderly person. The pillar of care for an Alzheimer's patient is the actual behaviour 

and approach of the carer. People looking after the victim have to face difficulties, which they 

manage to a greater or lesser extent, from encountering the diagnosis, through appropriate 

treatment, to caring for the sick. It is therefore very important that carers have a lot of information 

and knowledge about the comprehensive care of patients with Alzheimer's disease to help them 

improve their lives in the home environment. 
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Abstract. Scientific progress from eighteen century had caused economic development and 

induced slow but changes in the structure of medieval society, creating the seeds of future 

capitalistic relations and of modern and society. These step by step changing in social order lead to 

social movements, disorders and uprisings in the name of social justice and a general better life. The 

signal was given by French Revolution of 1789 and Napoleonic wars spread in Europe from West 

to East the noble ideas of justice fraternity and equality, ideas that latter have transformed in 

movements of national affirmation. In this large magnitude, European bowl national principle was 

formed. Transylvania (nowadays a region in Romania), as part of Habsburg Empire from 1711 and 

of Austrian and Hungarian dualism monarchy from 1867 was driven in the European current of 

national ideas. There are objectives causes which can explain national aspects from Transylvania. 

After 1699 when Habsburg Empire had defeated Ottomans and drove out them from the center of 

Europe, Austrian have taken over undeveloped region of Hungarian Kingdom and Transylvania 

with a relative high degree of corruption coming from Hungarian aristocracy. The Austrian 

leadership very quickly had understood the necessity of reforms and reorganization of the 

multinational state correlated with the enlarging of civil rights of ethnics from the Empire in the 

interest of enforcement and cohesion of the Empire. For these reasons, already social, economic, 

politic and religious reforms were realized in eighteen century together with enlarged education for 

all ethnics of the Empire. As consequence, due to the access to education, due to the Greek Catholic 

and Orthodox Churches an intellectual Romanian elite is formed, an elite capable to formulate the 

national ideas, political and social goals, am elite who has obtained the full support of Romanian 

ethnics from all social categories. The fight of Romanian from Transylvania was not a singular 

phenomenon, because other ethnic (Italians, Serbes) have chosen their way of national affirmation. 
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There are valid reasons for giving students firm or strict deadlines for assignments [2, 4, 5]. 

There are also reasonable justifications for providing students flexible due dates for assignments 

[1,3]. However, there is no clear consensus for the best policy. The decision faced by educators is 

not what late policy is best for all students, though, but rather what is the best policy for their 

students. 

Here we consider the perceived impacts of providing working adult students increased 

flexibility for assignment due dates in an online prerequisite course for business graduate studies. 

The course under consideration is a combination of introductory statistics and microcomputer 

applications. It is delivered as an online course three times a yearðspring, summer, and fall 

semesters. Students in the course typically have regular full-time jobs and additional responsibilities 

unrelated to their graduate program. 

Data was collected for 17 semesters beginning with the spring of 2016 through the summer 

of 2021. Prior to the summer of 2019 students were given strict deadlines and requests for 

extensions were handled on an individual basis. In the summer of 2019 the following flexible policy 

was put in place: ñAlthough a steady progression is expected, all graded assignments may be turned 

in for full credit until the last day of the class.ò Recommended due dates throughout the semester 

are provided to help students pace themselves. In an effort to discourage procrastination temporary 

grades are recorded after the recommended due dates. This is intended to give an idea of how much 

work would be ideally completed at that point in the semester. 

The available data for the 17 semesters includes final marks on a 100% scale for 121 

students. Of these, 67 students were enrolled in the course during the strict deadline period, and 54 

students during the flexible due date period. However, it should be noted that 7 students retook the 

course, and 17 students unofficially withdrew from the course. An unofficial withdrawal is 

abandonment of the course or cessation of activity in the course without formally withdrawing from 

the course. Due to a generous course retake policy that allows course grade replacement and other 

factors such as financial aid or assistantship eligibility, formally withdrawing from the course is not 

always in a student's overall best interest. In addition, it should be noted that in this program 

students who withdraw, either officially or unofficially, or otherwise cease activity in the course 

almost always do so due to non-academic reasons often related to changes in their regular full-time 

jobs or other additional responsibilities unrelated to their graduate program. Given the 

circumstances it seems informative to consider both the full data set and the subset of data that 

excludes unofficial withdrawals and the first attempts of students who ultimately retook the course. 

The subset of data with these exclusions includes 100 students. Of these, 59 students were enrolled 

in the course during the strict deadline period, and 41 students during the flexible due date period. 

The total number of observations in the data subset accounts for 3 students who unofficially 

withdrew but subsequently retook the course. 

For the full data set the average mark, on a 100% scale, was 74.61% for all students, 73.97% 

during the strict deadline period, and 75.41% during the flexible due date period. The small 

difference of 1.44% between the two periods may not be of practical significance. For the subset of 

data excluding unofficial withdrawals and the first attempts of students who ultimately retook the 

course, the average mark was 83.90% for all students, 81.53% during the strict deadline period, and 

87.30% during the flexible due date period. Although it cannot be assumed that the difference is due 
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to the change in the due date policy as causality is not inferred, the difference of 5.77% between the 

two periods suggests the flexible due date policy might be better for these students in this course. 

As many other factors changed during the time periods examined, some controllable and 

some uncontrollable, this case demonstrates the difficulty in robustly establishing the impacts due to 

a policy change; qualitative methods may be better in this case. Unfortunately, sufficient qualitative 

evidence, such as comments regarding the due date policy in course evaluations, is not available. 

However, even though the information available may be imperfect and incomplete, the fact 

remains a policy decision must be made. The task is to make the best use of the information 

available to aid the decision-making process. 
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   This article deals with trigonometric inequalities of the following types: 

ȿίὭὲὼȿ ὥȠ ȿίὭὲὼȿ ὥȠ ȿὧέίὼȿ ὥȠ ȿὧέίὼȿ ὥȟ 
hereinafter   0<a<1. 

  1. First consider the inequality ȿίὭὲὼȿ ὥȢ We transform this modular inequality into its  

equivalent double inequality: ὥ ίὭὲὼ ὥȢ Taking in account that the function  

ώ ίὭὲὼ is increasing at certain periodically repeating intervals of its domain of definition, 

that is, at intervals ς“ὯȠ ς“Ὧ ȟ where k are integers here and below, that is,  

Ὧ πȠ ρȠ ςȠ σȠȣ ,  we can write a set of solutions of the considered inequality: 

ίὭὲ ὥ ς“Ὧ ὼ ίὭὲὥ ς“Ὧȟ or  ίὭὲὥ ς“Ὧ ὼ ίὭὲὥ ς“Ὧ, since the 

function ώ ίὭὲὼ is odd. The function y=sin x decreases on the aggregate of II and III quarters 

of the trigonometric circle, that is, this aggregate is not the range of the function  

y=sin-1 x. If the roots of the equation sin x=a in the right trigonometric semicircle are  

sin-1 a+2“Ὧ, then in the left semicircle the roots of the equation sin x=a will be  

(“- sin-1 a) +2“ὯȢ Then we will have: 

              ὥ ίὭὲὼὥ “ ίὭὲ ὥ ς“Ὧ ὼ “ ίὭὲὥ ς“Ὧ , or  

                                               “ ίὭὲὥ ς“Ὧ ὼ “ ίὭὲὥ ς“Ὧ  , or 

                                                     “ ίὭὲὥ ς“Ὧ  < ὼ < “ ίὭὲὥ ς“ὯȢ 
   Combining the results obtained we will have: 

 

1.                        ȿίὭὲὼȿ ὥ ὼɴ ίὭὲὥ ς“ὯȠίὭὲὥ ς“Ὧ Ὗ 

                                                    Ὗ   “ ίὭὲὥ ς“ὯȠ   “ ίὭὲὥ ς“Ὧ 
 

2. Then consider the inequality ȿίὭὲὼȿ ὥ. We transform this modular inequality into an 

equivalent set of inequalities and act similarly to point 1. In the right trigonometric semicircle, the 

function y=sin x increases: 
ίὭὲὼ ὥȟ
ίὭὲὼ ὥ

 => 
ρ ίὭὲὼ ὥȟ
ρ ίὭὲὼ ὥ

 => 

=> 
ς“Ὧ ὼ ίὭὲὥ ς“Ὧȟ

ς“Ὧ ὼ ίὭὲὥ ς“ὯȢ
  => 

ς“Ὧ ὼ ίὭὲὥ ς“Ὧȟ

ίὭὲὥ ς“Ὧ ὼ ς“ὯȢ
 

In the left trigonometric semicircle, the function y=sin x decreases: 
ίὭὲὼ ὥȟ
ίὭὲὼ ὥ

 =>  
ρ ίὭὲὼ ὥȟ
ρ ίὭὲὼ ὥ

 => 

=> 
ς“Ὧ ὼ “ ίὭὲὥ ς“Ὧȟ

ς“Ὧ ὼ “ ίὭὲὥ ς“Ὧȟ

ς“Ὧ ὼ “ ίὭὲὥ ς“Ὧȟ

“ ίὭὲὥ ς“Ὧ ὼ ς“ὯȢ
 

 

Let us combine the results obtained, while keeping in mind that the right boundary of the 

interval must be greater than its left boundary, and for this, the value 2“ must be added to the 

obtained right boundary, since the roots of the equation sin x=a differ with an accuracy of 2“ at the 

same point of the trigonometric circle: 
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ὼɴ ίὭὲὥ ς“ὯȠ ς“ὯὟ ς“ὯȠ“ ίὭὲὥ ς“Ὧ Ὗ 

Ὗ “ ίὭὲὥ ς“ὯȠ 
σ“

ς
ς“Ὧ Ὗ

σ“

ς
ς“ὯȠ ίὭὲὥ ς“ ς“Ὧ  

= ίὭὲὥ ς“ὯȠ“ ίὭὲὥ ς“Ὧ Ὗ “ ίὭὲὥȠ ίὭὲὥ ς“ ς“Ὧ 
 Combining the results obtained we will have: 

                      2.    ȿίὭὲὼȿ ὥ => ὼɴ ίὭὲὥ ς“ὯȠ“ ίὭὲὥ ς“Ὧ Ὗ 

Ὗ “ ίὭὲὥ ς“ὯȠ ίὭὲὥ ς“ ς“Ὧ 
 

3. Further consider the inequality ȿὧέίὼȿ ὥ. We transform this modular inequality into its 

equivalent double inequality: ὥ ὧέίὼ ὥȢ Taking in account that the function ώ ὧέίὼ is 

decreasing at certain periodically repeating intervals of its domain of definition , that is, on intervals 

π ς“ὯȠ “ ς“Ὧȟ we can write a set of solutions of the considered inequality: ὧέί ὥ
ς“Ὧ ὼ ὧέίὥ ς“Ὧȟ or  “ ὧέίὥ ς“Ὧ ὼ ὧέίὥ ς“Ὧȟ or ὧέίὥ ς“Ὧ
ὼ “ ὧέίὥ ς“ὯȢ The function y=cos x increases on the aggregate of the III and IV 

quarters of the trigonometric circle, that is, in the lower trigonometric semicircle. But this set is not 

the range of the function y=cos-1 x. If the roots of the equation  

cos x=a in the upper trigonometric circle are cos-1 a+2“Ὧ, then in the lower semicircle the 

roots of the equation cos x=a will be (-cos-1a) +2“Ὧ. Then we will have:  

ὥ ὧέίὼ ὥ  -cos-1 (-a) +2“Ὧ ὼ  -cos-1a +2“Ὧ  

 ( “ cos-1 a) +2“Ὧ ὼ cos-1a +2“ὯȢ 
Let us combine the results obtained, while keeping in mind that the right boundary of the 

interval must be greater than its left boundary, and for this, the value 2“ must be added to the 

obtained right boundary, since the roots of the equation cos x=a differ with an accuracy of 2“ at the 

same point of the trigonometric circle:  

( “ cos-1 a) + 2“ +2“Ὧ ὼ cos-1a+2“ +2“Ὧȟ   ÏÒ 
“ cos-1 a  +2“Ὧ ὼ cos-1a+2“ +2“ὯȢ 

 

   Combining the results obtained we will have: 

 

3.     ȿὧέίὼȿ ὥ ὼɴ ὧέίὥ ς“ὯȠ“ ὧέίὥ ς“Ὧ  Ὗ 

       Ὗ “ cos -1 a) + 2“ὯȠ ὧέίὥ+2“ + 2“ὯȢ 
 

4. Finally consider the inequality ȿὧέίὼȿ ὥ. We transform this modular inequality into an 

equivalent set of inequalities and act similarly to point 3.  

 
ὧέίὼ ὥȟ
ὧέίὼ ὥ

ρ  ὧέίὼ ὥȟ
ρ ὧέίὼ ὥ

  
ρ  ὧέίὼ ὥȟ
ὥ ὧέίὼ ρ

 => 

 

 ὧέί ρ ς“Ὧ  ὼ ὧέί ὥ ς“Ὧȟ

 ὧέίὥ ς“Ὧ ὼ ὧέίρ ς“Ὧ
 => 

 

“ ς“Ὧ ὼ “ ὧέίὥ ς“Ὧȟ

 ὧέίὥ ς“Ὧ ὼ π ς“Ὧ
 

“ ὧέίὥ ς“Ὧ ὼ “ ς“Ὧȟ

π ς“Ὧ ὼ  ὧέίὥ ς“ὯȢ
 

The function y=cos x increases on the aggregate of the III and IV quarters of the 

trigonometric circle, that is, in the lower trigonometric semicircle. But this set is not the range of the 

function y=cos-1 x. If the roots of the equation cos x=a in the upper trigonometric circle are cos-1 

a+2“Ὧ, then in the lower semicircle the roots of the equation cos x=a will be (-cos-1a) +2“Ὧ. 
ὧέίὼ ὥȟ
ὧέίὼ ὥ

ρ  ὧέίὼ ὥȟ
ρ ὧέίὼ ὥ

ρ  ὧέίὼ ὥȟ
ρ ὧέίὼ ὥ

 => 
ρ  ὧέίὼ ὥȟ
ὥ ὧέίὼ ρ

 => 

“ ς“Ὧ ὼ “ ὧέίὥ ς“Ὧȟ

 ὧέίὥ ς“Ὧ ὼ π ς“Ὧ
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“ ς“Ὧ ὼ “ ὧέίὥ ς“Ὧȟ

 ὧέίὥ ς“Ὧ ὼ π ς“ὯȢ
 

 

4.    ȿὧέίὼȿ ὥ ὼɴ  ὧέίὥ ς“ὯȠ ὧέίὥ ς“Ὧ Ὗ 

Ὗ “ ὧέίὥ ς“ὯȠ“  ὧέίὥ ς“Ὧ 
 

At the end, we will confirm the obtained formulas with specific examples. 

Example 1. ȿίὭὲὼȿ ὼɴ ίὭὲ ς“ὯȠίὭὲ ς“Ὧ Ὗ 

Ὗ  “ ίὭὲ ς“ὯȠ   “ ίὭὲ ς“Ὧ  

ς“ὯȠ ς“Ὧ Ὗ   ς“ὯȠ ς“Ὧ. 

Example 2. ȿίὭὲὼȿ ὼɴ ίὭὲ ς“ὯȠ“ ίὭὲ ς“Ὧ Ὗ 

Ὗ “ ίὭὲ ς“ὯȠ ίὭὲ ς“ ς“Ὧ= 

= ς“ὯȠ ς“Ὧ Ὗ ς“ὯȠ ς“Ὧ. 

Example 3. ȿὧέίὼȿ ὼɴ ὧέί ς“ὯȠ“ ὧέί ς“Ὧ  Ὗ 

Ὗ “ cos -1 ) + 2“ὯȠ ὧέί+2“ + 2“Ὧ= 

ς“ὯȠ ς“Ὧ Ὗ + 2“ὯȠ + 2“ὯȢ 

Example 4. ȿὧέίὼȿ ὼɴ  ὧέί ς“ὯȠ ὧέί ς“Ὧ Ὗ 

Ὗ “ ὧέί ς“ὯȠ“  ὧέί ς“Ὧ= 

“

σ
ς“ὯȠ

“

σ
ς“Ὧ Ὗ

ς“

σ
ς“ὯȠ

τ“

σ
ς“ὯȢ 
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In this paper the spaces of generalized theta-series with respect to nondiagonal quadratic 

form is considered and the upper bound for the dimension of these spaces is obtained. 

 

Let  

ὗὢ ὗὼȟὼȟȣȟὼ ὦὼὼ 

be an integer positive definite quadratic form of ὶ variables and let ὃ ὥ  be the 

symmetric ὶ ὶ matrix of the quadratic form ὗὢ, where ὥ ςὦ and ὥ ὥ ὦ , for Ὥ Ὦ 

, and ὥᶻ is the element of the inverse matrix ὃ Ȣ 

A homogeneous polynomial ὖὢ ὖὼȟὼȟȣȟὼ  of order ’ with complex coefficients, 

satisfying the condition   

ὥᶻ
ὖ

ὼὼ
ȟ

π 

is called a spherical polynomial of order ’ with respect to ὗὢȢ 
Let P ’ȟὗ  denote the vector space over ᴇ of spherical polynomial ὖὢ of even order ’ 

with respect to ὗὢȢ 
Let  

ὗȟὖȟ† ὖὲᾀ

ᴚɴ

ȟ             ᾀ Ὡ ȟ        )ά† π 

be the corresponding generalized ὶ- fold theta-series. Ὕ’ȟὗ  denote the vector space over ᴇ 

of generalized multiple theta-series.  

Ὕ’ȟὗ  ὗȟὖȟ† Ḋ  ὖᶰἜ’ȟὗ Ȣ 
Gooding [1] calculated the upper bound of the dimension of the space  Ὕ’ȟὗ  for some 

diagonal quadratic form of ὶ  variables 

ὗ ὢ ὗ ὼȟὼȟȣȟὼ  ὦ ὼ ὦ ὼ   ὦ ὼ   . . . +  ὦ ὼȟ 
and showed that  

dim Ὕ’ȟὗ
ὶ ς

ὶ ς
. 

 

In [2] for the nondiagonal quadratic form of ὶ  variables 

 

ὗ ὢ ὗ ὼȟὼȟȣȟὼ  ὦ ὼ ὦ ὼ   ὦ ὼ   . . . +  ὦ ὼ+ὦ ὼὼ 

we calculated the upper bound of the dimension of the space T(’ȟὗ  

dim Ὕ’ȟὗ
ὶ σ

ὶ σ
ὶ ςȢ 

Consider the nondiagonal quadratic form of ὶ  variables 
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ὗ ὢ ὗ ὼȟὼȟȣȟὼ  ὦ ὼ ὼ   ὦ ὼ   . . . +  ὦ ὼ+ὦ ὼὼ 

We construct the integral automorphisms Ὗ of the quadratic form ὗ , it is known [1], that 

ὗȟὢὖȟ† ὗȟὢὟὖȟ† Ȣ 
Thus, the theta-series ὗȟὢὖȟ†  and ὗȟὢὟὖȟ† , corresponding to different basis 

polynomials ὖὢ and ὖὟὢ, are linearly depended. The number of linearly depended theta-series 

is  
’

ς
ὶ σ

ὶ ς
 

Hence, for the maximal number of linearly independent theta-series we get  

dim Ὕ’ȟὗ
ὶ σ

ὶ σ
ὶ ς

ὶ σ

ὶ ς
 

ὶ ς

ὶ ς
Ȣ 

Thus, we have the following   

Theorem.  Let ὗ ὢ be the nondiagonal quadratic form of ὶ  variables, given by  

  ὗ ὢ ὦ ὼ ὼ   ὦ ὼ   . . . +  ὦ ὼ+ὦ ὼὼ, then  

                                    dim Ὕ’ȟὗ  
ὶ ς

ὶ ς
Ȣ 
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Abstract. Pramipexole is a freely water soluble drug used in the chronic treatment of 

Parkinsonôs disease. The application of modified drug release dosage form with minimized burst 

effect represents a possibility for improved therapeutic outcome with limited adverse reactions. 

Therefore tablets containing double coated mesoporous silica nanoparticles were prepared using 

direct compression method. The proposed composition of the tablets provides excellent opportunity 

for Pramipexole release modification. Its release kinetics were investigated and show First order 

model as well the stability upon 6 months of storage at 25oC showed no significant changes in the 

physical properties.  

Key words: Pramipexole, MCM-41, sodium alginate, chitosan, physical stability 

 

1. Introduction:  

Parkinsonôs disease (PD) is a chronic neurodegenerative disorder associated with neuronal 

loss in substantia nigra and the corresponding dopamine deficiency with an onset in the late fifties 

[1]. 

Pramipexole is a non-ergot alkaloiddopamine agonist which is selective to D2 receptor 

subfamily and therefore is very therapeutically effective in the treatment of Parkinsonôs disease 

with limited side effects [2]. It is characterized with high absolute bioavailability (more than 90%), 

elimination half-life 8-12h in healthy controls which tends to increase to 12-16h in patients with PD 

[3]. The oral administration is associated with fluctuations in the stimulation of the dopamine 

receptors which is responsible for the observed side effects such as orthostatic hypotension, 

constipation, dizziness, muscle spasms and others [4]. Modified release formulations could decrease 

the incidence of side effects and improve the efficacy of treatment [5]. Pramipexole is highly water 

soluble substance with solubility about 200mg/ml at room temperature [6]. Different approaches 

have been studied as an option to modify Pramipexole release [4; 7; 8; 9]. Mesoporous silica 

nanoparticles (MCM-41) provide an opportunity for the modification of Pramipexole release. 

MCM-41 are characterized by large surface area, high pH, heat and mechanical stability, as well as 

biocompatibility [10; 11]. 

Pramipexole is an inherently stable API, even though there is data showing that an 

interaction with tableting excipients is possible leading to a decrease in API amount and increase in 

related substances []. Therefore stability of the prepared drug delivery systems is an important 

parameter that needs to be investigated within different time frames in order to determine the shelf 

life of a potential dosage form.  

Aim of the current work is to determine the release mechanism of Pramipexole from tablets 

containing alginate/chitosan coated MCM-41 nanoparticles and to investigate the stability profiles 

of the prepared systems. It was determined a First-order release model of the API and no significant 
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change in the loaded API amount which suggests modified release and high stability of the 

proposed drug formulation. 

2. Materials:  

MCM-41 with average particle size 400nm, pore size 2.6nm, surface area 1003m2/g and free 

volume 1.07 cm3/g, Pramipexole and Chitosan (MW 110 000 ï 150 000) were purchased from 

Sigma Aldrich (St. Louis, USA). Sodium alginate (low viscosity) was supplied by Alfa Aesar 

GmBH & CoKG (Karlsruhe, Germany). Avicel PH 102, hydroxypropylmethylcellulose, lactose, 

magnesium stearate and PEG 6000 were purchased from BASF (Germany). Colloidal silica dioxide 

was from Evonik (Germany). 

3. Methods: 

Pramipexole was loaded into MCM-41 nanoparticles at 37oC at 1:1 ratio using modified 

solvent impregnation method [8]. 

The double coating procedure was performed in two steps by subsequent immersing of the 

drug loaded nanoparticles in 0.12% aqueous polymer solution (first chitosan, then sodium alginate)  

for 1h, centrifuged at 17 000 rpm for 20 min, rinsed with distilled water, dispersed by vortex and 

separated again by centrifugation. Then the double coated nanoparticles were dried for 12h at 25oC. 

3.1 Stability studies:  

All tested parameters were evaluated immediately after preparation (reference) as well as 

after 6 months of storage at 25oC. Size, polydispersity index and zeta-potential were measured in 

triplicate per sample with Nano ZS zetasizer, UK, Worcestershire. Pramipexole content in the tablet 

formulation was evaluated spectrophotometrically at 262 nm. Tablet strength was determined in 

Newtons (N)  with TBH 30 Erweka, Germany. Tablets friability was evaluated with a friabilator 

(PTF 20 DDFT, Federal German rep). Disintegration of tablets was tested with ZT Erweka 72, 

Federal German rep). 

3.2 In vitro release: 

Pramipexole release was investigated in different media with pH1.2 and pH 6.8 

correspondingly immediately after preparation of the tablets and after 6 months of storage. The 

dissolution test was performed in triplicate with paddle method in 900 ml of release medium at 100 

rpm and 37oC (Erweka DT6, Germany). Samples were withdrawn at predetermined time intervals. 

The samples were then centrifuged at 15000 rpm for 15 min and the released API amount was 

determined spectrophotometrically at 262 nm using Thermo Fischer Scientific spectrophotometer 

Model EVO300PC, Madisou, WI 5S711, USA. 

3.3 Release kinetics: 

Equations of known theoretical models describing release kinetics including zero-order, first 

order, Higuchi, Hixson-Crowell and Korsemeyer-Peppas were used (table 1). The data from the 

release studies was fitted to the models in order to determine the Pramipexole release mechanism. 

4. Results and discussion: 

Pramipexole was successfully loaded by modified solvent impregnation method onto double 

coated MCM-41 nanoparticles with loading efficiency 48%. The high API encapsulation could be 

explained by the mesoporous characteristics of the nanocarrier. 

The size (580 nm; 576 nm), polydispersity index (0.78; 0.82) and zeta-potential (-45 ° 5 

mV; -47 ° 7mV) of the prepared chitosan-alginate double coated MCM-41 nanoparticles were 

determined correspondingly immediately after preparation and within 180 day of storage at 25OC. 

The findings suggest there is no significant change in the physical characteristics of the prepared 

nanosized delivery systems.  

Further investigation of the tablet characteristics showed insignificant alterations in 

Friability (0.30%; 0.32%), crushing strength (78 ° 2 N; 77 ° 3 N) and tablet disintegrating 

properties. The results suggest sufficient durability of the tablets upon storage and the proposed 

method for direct compaction with the excipients chosen is optimal for the preparation of a final 

dosage form of Pramipexole. 

Initial drug content in the prepared tablets corresponded to 0.749mg ( ° 0.003 SD). After 6 

months of storage the API content was without significant change 0.748mg (° 0.002 SD). 
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The release profiles of the proposed tablet formulation in acidic buffer pH=1.2 and 

phosphate buffer pH=6.8 immediately after preparation are shown on fig 1a and 1b 

correspondingly. The data shows a decrease in the released Pramipexole amount at the initial phase 

in both media. Therefore burst effect and rapid rise in the concentration above the toxic threshold of 

the API is prevented. This could be due to the hindering of the release of the water soluble API by 

the presence of chitosan and alginate coating layers. 

After six months of storage at 25oC the release experiments were performed again and the 

results are presented on fig. 1c and 1d for pH=1.2 and pH=6.8 correspondingly. No significant 

changes in the release behavior is observed for the tableted formulations. It can be stated that the 

proposed tablet formulations provide stable release within 6 months of storage. 

 
Fig. 1 Release profiles of Pramipexole from MCM-41 double coated nanoparticles; 

tablets containing pure Pramipexole and tablets containing double coated MCM-41 

nanoparticles in pH=1.2 (a, c) and pH=6.8 (b, d) immediately after preparation (a, b) and 

upon 6 months of storage (c, d) (n=3; ° SD). 

The fitting to different release kinetics models (table 1) showed First order release for the 

MCM-41 double coated particles either alone or in tablet formulations. Therefore the amount of the 

freely water soluble Pramipexole governs the rate of release. 

Table 3. Kinetic models fitting results for Pramipexole release according to equations 1-5. 

 

 


