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Globalisation and World Trade Organisation (WTO) established some basic rules for all 

organisations and singles which take part in global-market. Governments and structures for legal 
regulations of countries who are members of WTO, and also the others who want to join this 
organisation and export their products on world market, where agriculture and food manufacturing take 
significant place, must accord their laws and legal regulations with world and european standards. 

The new challenges in the chain of food production that we mantioned, demand from developing 
countries application of standardized procedures of Good Manufactoring Practice(GMP) as a base for 
surviving and integration in the international trade competition. For this reasons the international 
organizations {Food and Agricultural Organization of the United Nations - FAO, World Health Organization 
- WHO, Office International des Epizooties - OIE, Codex Alimentarius Commission - С AC, International 
Organization for Standardization - ISO) have defined, on the basis of the most advanced scientific findings, 
new recommendations and standards for food safety (HACCP system), with the emphasis on integrated 
approach in the development and implementation of safety standards. 

In this study a new strategy in the field of food safety is given. New recommendations and 
measurements, adopted in the beginning of the 21. century, are analyzed and new role and obligations of 
governmental bodies and agricultural producers, from the field of food safety, are discussed, with the 
emphasis on the products of animal origin. 
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INTRODUCTION 

The European Union is striving to ensure, with the aid of international trade rules, 
sustained high safety and quality standards. The EU is the member of the World Trade 
Organization (WTO) that defines, within laws on human health-safe food through the 
SPS agreement (Agreement on Implementation of Sanitary and Phytosanitary Measures -
all measures relating to the protection of human, animal and plant life and health), the 
measures and their application in the field for the protection of animal and plant health. 
According to this agreement the WTO member countries may undertake internal health 
protection measures if they can scientifically prove that a food product from the other 
member country contains a hazard for its citizens. The European Union or its member 
countries are also the members of international organizations whose aim is the 
advancement of animal health or the safety of food and enabling unhindered international 
trade (Codex Alimentarius Commission, FAO, OIE) [1,2]. 

 
INTERLINKING   OF   QUALITY   MANAGEMENT   SYSTEM   WITH   

FOOD SAFETY 
In the development of its legislation the EU started from the principle that each 

citizen of Europe is entitled to diverse nutrition with the safe and quality food. All the 
information about the composition, production process and use of the foodstuffs have to 
be clear and precise [3]. From the aspect of assurance of high level of human health, the 
EU members have highly placed food safety in their political program of work and 
established it as a priority activity until 2006. Far from it that we deal here with an 
isolated concept, food safety is becoming a horizontal goal that has to be built into all EU 
laws. The role of the European Union is increasingly directly focused on key parts of the 
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̌Ͼ̙ϸϿϼ϶ϼ̉ ̙ ̆̂Ͼ̅ϼ̋́ϼ̉ ̄Ϲ̋̂϶ϼ́ ́ϴ ̂̄Ϸϴ̙́ϻ̀ Ͽ̒ϸϼ́ϼ ̆ϴ ̆϶ϴ̄ϼ́ ̙ ̗ ̂̅́̂϶̂̒ ̃̂̌̇Ͼ̇ 
̌Ͽ̙̓̉϶ ϻ̀Ϲ́̌Ϲ́́̓ ̉̚ ́ϹϷϴ̆ϼ϶́̂Ϸ̂ ϶̃Ͽϼ϶̇ ́ϴ ϻϸ̂̄̂϶’̓ ̙ ̃̄̂ϸ̇Ͼ̆ϼ϶̙́̅̆̐ 
̙̅Ͽ̐̅̐Ͼ̂Ϸ̂̅̃̂ϸϴ̄̅̐Ͼϼ̉  ̆϶ϴ̄ϼ́ ̆ϴ ̂̆̄ϼ̀ϴ́́̓ ϹϾ̂Ͽ̂Ϸ̙̋́̂ ̋ϼ̅̆̂̚ ̃̄̂ϸ̇Ͼ̙̊̚. 

ϛϴ ϸϴ́ϼ̀ϼ ̄̓ϸ  ̇ ϴ϶̙̆̂̄϶ [1-4] ϶ ̂̄Ϸϴ̙́ϻ̙̀ ̙̅Ͽ̐̅̐Ͼ̂Ϸ̂̅̃̂ϸϴ̄̅̐Ͼϼ̉ ̆϶ϴ̄ϼ́, 
̓Ͼϼ̉ ̇̆̄ϼ̀̇̒̆̐ ϶ ϻ̂́ϴ̉ ̆Ϲ̉́̂ϷϹ́́̂Ϸ̂ ϻϴϵ̄̇ϸ́Ϲ́́̓, ̃̂̅̆̇̃̂϶̂ Ͼ̇̀̇Ͽ̒̒̆̐̅̓ 
̆̂Ͼ̅ϼ̙̋́ ̄Ϲ̋̂϶ϼ́ϼ, ̅̃̄ϼ̋ϼ́̓̒̋ϼ ϻ́ϼϺϹ́́̓ ̃̄̂ϸ̇Ͼ̆ϼ϶̙́̂̅̆ ̆ϴ ̓Ͼ̙̂̅̆ 
̆϶ϴ̄ϼ́́ϼ̊̐Ͼ̂̚ ̃̄̂ϸ̇Ͼ̙̊̚, Ϸ̙̂̅̆̄ ̙ ̙̙̉̄̂́̋́ ϻϴ̉϶̂̄̒϶ϴ́́̓. ϦϴϾ, ϶ ̙́ϸ̙̇̅̆̄ϴϿ̐́̂ 
̄̂ϻ϶ϼ́Ϲ́ϼ̉ ̄ϹϷ̙̂́ϴ̉ Ͼ̂́̊Ϲ́̆̄ϴ̙̊̓ Ͼϴϸ̙̀̒ ̙ ̅϶ϼ́̊̒  ̇ ϶̙̙́̇̆̄̌́̉ ̂̄Ϸϴ́ϴ̉ 
̙̅Ͽ̐̅̐Ͼ̂Ϸ̂̅̃̂ϸϴ̄̅̐Ͼϼ̉ ̆϶ϴ̄ϼ́ ̃Ϲ̄Ϲ϶ϼ̗̍̇ ϶ ϸϹϾ̙Ͽ̐Ͼϴ ̄ϴϻ̙϶ ̉̚ ̙̄϶Ϲ́̐  ̇ ̆Ͼϴ́ϼ́ϴ̉ ̙ 
̂̄Ϸϴ́ϴ̉ ̆϶ϴ̄ϼ́ ϻ ϹϾ̂Ͽ̂Ϸ̙̋́̂ ϵϿϴϷ̂̃̂Ͽ̇̋́ϼ̉ ϻ̂́ [4-5]. Ϧ̂̀  ̇ ̃̂̄̓ϸ ̙ϻ ϶϶ϹϸϹ́́̓̀ 
̙̀̂́̆̂̄ϼ́Ϸ  ̇ ϹϾ̂Ͽ̂Ϸ̙̋́̂Ϸ̂ ϻϴϵ̄̇ϸ́Ϲ́́̓ ̂Ͼ̄Ϲ̀ϼ̉ ϴϷ̄̂Ͽϴ́ϸ̌ϴ̈̆́ϼ̉ ̆Ϲ̄ϼ̙̆̂̄Ͻ ̗ 
́Ϲ̂ϵ̙̉ϸ̙́̅̆̐ ϶ϸ̂̅Ͼ̂́ϴϿϹ́́̓ ́̂̄̀ ̙ ̄ϴ̙̙̊̂́϶ Ϸ̂ϸ̙϶Ͽ̙ ̙̅Ͽ̐̅̐Ͼ̂Ϸ̂̅̃̂ϸϴ̄̅̐Ͼϼ̉  
̆϶ϴ̄ϼ́, ̓Ͼ̙ ̇̆̄ϼ̀̇̒̆̐̅̓ ϶ ̇̀̂϶ϴ̉ ̆Ϲ̉́̂ϷϹ́́̂Ϸ̂ ́ϴ϶ϴ́̆ϴϺϹ́́̓, ϶ϼϾ̂̄ϼ̅̆̂϶̇̒̋ϼ ϶ 
Ϸ̂ϸ̙϶Ͽ̙ ̆϶ϴ̄ϼ́̅̂̄ϵϹ́̆ϼ ̆ϴ ϻϵϴϷϴ̙̋̇̒̋ ϵ̙̂Ͽ̂Ϸ̙̋́̂ ϴϾ̆ϼ϶̙́ ̄Ϲ̋̂϶ϼ́ϼ [6-11]. 

ϠϹ̆̂̒ ϸ̂̅Ͽ̙ϸϺϹ́̐ ϵ̇Ͽ̂ ϶ϼ϶̋ϼ̆ϼ ϶̃Ͽϼ϶ ̙̀́Ϲ̄ϴϿ̐́̂ – ϶̙̆ϴ̙̀́́̂̚ Ͼ̂̄̀̂϶̂̚ 
ϸ̂ϵϴ϶Ͼϼ ́ϴ ϵ̙̂Ͽ̂Ϸ̙̋́̇ ̙̙̊́́̅̆̐ ̀̂Ͽ̂Ͼϴ, ̂ϵ̙̀́ ̂Ͼ̄Ϲ̀ϼ̉ ̙̀́Ϲ̄ϴϿ̐́ϼ̉ ̄Ϲ̋̂϶ϼ́, ϶ 
̂̄Ϸϴ̙́ϻ̙̀ ̆ϴ ̃̄̂ϸ̇Ͼ̆ϼ϶̙́̅̆̐ ϿϴϾ̆̇̒̋ϼ̉ Ͼ̙̂̄϶ ϻϴ ̇̀̂϶ ̙̃ϸ϶ϼ̍Ϲ́̂Ϸ̂ ̆Ϲ̉́̂ϷϹ́́̂Ϸ̂ 
́ϴ϶ϴ́̆ϴϺϹ́́̓ ́ϴ ϸ̂϶Ͼ̙ϿϿ̓ ϶ϼϾϼϸϴ̀ϼ ̆Ϲ̃Ͽ̂϶̂̚ ϹϿϹϾ̆̄̂̅̆ϴ̙́̊̚, ϻϵϴϷϴ̋̇϶ϴϿ̐́̂̚ 
̈ϴϵ̄ϼϾϼ ̆ϴ ϶̙ϸ϶ϴϿϴ̀ϼ ϶̇Ϸ̙Ͽ̐́ϼ̉ ̌ϴ̉̆. 

Матеріали і методи досліджень. Ϙ̂̅Ͽ̙ϸϺϹ́́̓ ̃̄̂϶̂ϸϼϿϼ  ̇ ̃̄ϼ϶ϴ̙̆́Ͻ 
ϴϷ̙̙̄̂̈̄̀ «ϖ̂Ͽ̅϶ϼ́̅̐Ͼϴ» ϥ̂ϾϴϿ̐̅̐Ͼ̂Ϸ̂ ̄ϴϽ̂́̇ ϟ̐϶̙϶̅̐Ͼ̂̚ ̂ϵϿϴ̙̅̆ ́ϴ ̆̄̐̂̉ Ϸ̄̇̃ϴ̉ 
ϿϴϾ̆̇̒̋ϼ̉ Ͼ̙̂̄϶ (̃̂ 4 Ϸ̂Ͽ̂϶ϼ ϶ Ͼ̂Ϻ̙́Ͻ), ϴ́ϴϿ̂Ϸ̙϶ ϻϴ ϶̙Ͼ̂̀, ̙̈ϻ̙̂Ͽ̂Ϸ̙̋́ϼ̀ ̅̆ϴ́̂̀, 
̃̄̂ϸ̇Ͼ̆ϼ϶̙́̅̆̒. Ϟ̂́̆̄̂Ͽ̐́ϴ Ϸ̄̇̃ϴ ̂̆̄ϼ̀̇϶ϴϿϴ ̂̅́̂϶́ϼϽ ̄ϴ̙̊̂́ (ϢϤ) ϶̙ϸ̃̂϶̙ϸ́̂ 
ϸ̂ ̙̈ϻ̙̂Ͽ̂Ϸ̙̋́̂Ϸ̂ ̅̆ϴ́ ,̇ Ϻϼ϶̂̚ ̀ϴ̅ϼ, ̃̄̂ϸ̇Ͼ̆ϼ϶̙́̂̅̆. ϣϹ̄̌ϴ ϸ̂̅Ͽ̙ϸ́ϴ Ϸ̄̇̃ϴ 
̂̆̄ϼ̀̇϶ϴϿϴ ̂̅́̂϶́ϼϽ ̄ϴ̙̊̂́ (ϢϤ) + 70 Ϸ/Ϸ̂Ͽ̂϶̇/ϸ̂ϵ  ̇ (0,16 Ϸ/ϾϷ ̀ϴ̅ϼ ̙̆Ͽϴ) 
̙̀́Ϲ̄ϴϿ̐́̂-϶̙̆ϴ̙̀́́̂̚ ϸ̂ϵϴ϶Ͼϼ  (ϠϖϘ), ϸ̄̇Ϸϴ ϸ̂̅Ͽ̙ϸ́ϴ Ϸ̄̇̃ϴ ̂̆̄ϼ̀̇϶ϴϿϴ – ϢϤ+ 
100 Ϸ/Ϸ̂Ͽ̂϶̇/ϸ̂ϵ̇ (0,25 Ϸ/ϾϷ ̀ϴ̅ϼ ̙̆Ͽϴ) ̙̀́Ϲ̄ϴϿ̐́̂-϶̙̆ϴ̙̀́́̂̚ ϸ̂ϵϴ϶Ͼϼ. ϧ̆̄ϼ̀ϴ́́̓ 
̆϶ϴ̄ϼ́ ̃̄ϼ϶’̓ϻ́̂-̙̅̆ϽϿ̂϶Ϲ  ̇ ϻϼ̀̂϶ϼϽ ̃Ϲ̙̄̂ϸ ̙ ̙̅̆ϽϿ̂϶̂-̃ϴ̅̂϶ϼ̍́Ϲ -  ̇ Ͽ̙̙̆́Ͻ. 
Ϡ̙́Ϲ̄ϴϿ̐́̂-϶̙̆ϴ̙̀́́̇ ϸ̂ϵϴ϶Ͼ  ̇ ̇ ̅ϾϿϴϸ̙ ϷϿϴ̇Ͼ̙̂́̆ ,̇ Ͼϴ̄ϵ̂́ϴ̆  ̇ ϾϴϿ̙̐̊̒, Ϸ̇̀ϴ̆̇ 
́ϴ̙̆̄̒, ϶̙̆ϴ̙̀́̇ D2 ϻϷ̂ϸ̂϶̇϶ϴϿϼ ϶̄ϴ̙́̊ ϻ Ͼ̂̀ϵ̙Ͼ̂̄̀̂̀ ̍̂ϸϹ́́̂ ̇̃̄̂ϸ̂϶Ϻ 6-̆ϼ 
̙̙̀̅̓̊϶ ϿϴϾ̆ϴ̙̊̚. 

ϘϿ̓ ϸ̂̅Ͽ̙ϸϺϹ́́̓ ϶̙ϸϵϼ̄ϴϿϼ ϻ̄ϴϻϾϼ Ͼ̄̂϶̙, ̀̂Ͽ̂Ͼϴ ̙ ̅Ϲ̙̋ ̂ϸϼ́ ̄ϴϻ ̇ 
̙̃ϸϷ̂̆̂϶̋ϼϽ ̃Ϲ̙̄̂ϸ, ϴ ̆ϴϾ̂Ϻ ́ϴ ̃Ϲ̄̌̂̀  ̇ ̆ϴ ̃’̓̆̂̀̇ ̙̀̅̓̊̓̉ ϻϷ̂ϸ̂϶̇϶ϴ́́̓ 
̙̀́Ϲ̄ϴϿ̐́̂-϶̙̆ϴ̙̀́́̂̚ ϸ̂ϵϴ϶Ͼϼ. 

ϧ Ͼ̄̂϶̙, ̀̂Ͽ̙̂̊ ̙ ̅Ϲ̙̋ ϶ϼϻ́ϴ̋ϴϿϼ ϶̙̀̅̆ ̉̄̂̀ ,̇ ̙́ϾϹϿ̒, ̅϶ϼ́̊̒, ̙̀ϸ̙ ̙ ̊ϼ́Ͼ̇ 
[12]. Ϟ̙̄̀ ̊̐̂Ϸ̂ ϸ̂̅Ͽ̙ϸϺ̇϶ϴϿϼ ̙̙̉̀̋́ϼϽ ̆ϴ Ϻϼ̄́̂Ͼϼ̅Ͽ̂̆́ϼϽ ̅ϾϿϴϸ ̀̂Ͽ̂Ͼϴ [13-14]. 

ϖ̃Ͽϼ϶ ̙̀́Ϲ̄ϴϿ̐́̂-϶̙̆ϴ̙̀́́̂̚ ϸ̂ϵϴ϶Ͼϼ ́ϴ ̀̂Ͽ̂̋́  ̇ ̃̄̂ϸ̇Ͼ̆ϼ϶̙́̅̆̐ 
ϿϴϾ̆̇̒̋ϼ̉ Ͼ̙̂̄϶ ̙̂̊́̒϶ϴϿϼ ϻϴ ̅Ϲ̄Ϲϸ̙́̀ϼ ϸ̂ϵ̂϶ϼ̀ϼ ́ϴϸ̂̓̀ϼ, ̅Ϲ̄϶̙̅-̃Ϲ̙̄̂ϸ̂̀, 
̋ϼ̅Ͽ̂̀ ̙̂̅̀Ϲ̙́́̐ ϶ϼϻ́ϴ̋Ϲ́ϼ̉ ̇ ́ϴ̇Ͼ̂϶̂-϶ϼ̄̂ϵ́ϼ̋̂̀  ̇ ϸ̂̅Ͽ̙ϸ̙ ̆ϴ ϶ϼ̄̂ϵ́ϼ̙̋Ͻ 
̃Ϲ̄Ϲ϶̙̙̄̊, ̃̄̂϶ϹϸϹ̙́Ͻ ̇ ̊̐̂̀̇ Ϻ Ϸ̂̅̃̂ϸϴ̄̅̆϶̙. Ϣ̆̄ϼ̀ϴ̙́ ϹϾ̅̃Ϲ̄ϼ̀Ϲ́̆ϴϿ̙̐́ ϸϴ̙́ 
̂̃̄ϴ̊̒϶ϴϿϼ ̅̆ϴ̆ϼ̅̆ϼ̋́̂ [15]. 

Результати досліджень. ϔ́ϴϿ̙ϻ ϸϴ́ϼ̉ ϶̙̀̅̆̇ ̂Ͼ̄Ϲ̀ϼ̉ ϶ϴϺϾϼ̉ ̀Ϲ̆ϴϿ̙϶ ̇ 
Ͼ̄̂϶̙ ̙ ̀̂Ͽ̙̂̊ Ͼ̙̂̄϶ ̆ϴ  ϹϾ̅Ͼ̄Ϲ̙̊̚ ̉̚ ̙ϻ ̅Ϲ̋Ϲ̒ ϶Ͼϴϻ̇̒̆̐ ́ϴ ̃Ϲ϶̙́ ϻϴϿϹϺ̙́̂̅̆ ̙̀Ϻ 
̙̄϶́Ϲ̀ ϶ϴϺϾϼ̉ ̀Ϲ̆ϴϿ̙϶ ̇ ̅ϼ̅̆Ϲ̙̀ грунт – рослина – тварина ̙ Ͼ̂́̊Ϲ́̆̄ϴ̙̗̊̒ ̉̚ ̇ 
̀̂Ͽ̙̂̊. ϩϴ̄ϴϾ̆Ϲ̄́̂, ̍̂ ϶̙̀̅̆ ̉̄̂̀  ̇ ̙ ̅϶ϼ́̊̒  ̇ Ͼ̄̂϶̙ Ͼ̙̂̄϶ Ͼ̂́̆̄̂Ͽ̐́̂̚ ̙ 
ϸ̂̅Ͽ̙ϸ́ϼ̉ Ϸ̄̇̃ ϻ̄̂̅̆ϴ϶  ̇ ̙̅̆ϽϿ̂϶ϼϽ ̃Ϲ̙̄̂ϸ, ̂ϸ́ϴϾ ̇ Ͼ̂́̆̄̂Ͽ̐́ϼ̉ ̆϶ϴ̄ϼ́, ̓Ͼϼ̉ 
̇̆̄ϼ̀̇϶ϴϿϼ ϶ ̇̀̂϶ϴ̉ ϸ̂̅Ͽ̙ϸ́ϼ̉ Ϸ̄̇̃, ϴϿϹ ́Ϲ ̂̆̄ϼ̀̇϶ϴϿϼ ̙̀́Ϲ̄ϴϿ̐́̂-϶̙̆ϴ̙̀́́̂̚ 
ϸ̂ϵϴ϶Ͼϼ, ̙̄϶Ϲ́̐ ̉̚ ϵ̇϶ ϶ϼ̍ϼϽ ́ϴ 10-18 % (̆ϴϵϿ.1). ϧ ̃ϴ̅̂϶ϼ̍́ϼϽ ̃Ϲ̙̄̂ϸ 
̇̆̄ϼ̀ϴ́́̓ ϶Ͼϴϻϴ̙́ ̙̄ϻ́ϼ̙̊ ϻϵϹ̙̄ϷϴϿϼ̅̓ Ͽϼ̌Ϲ ϸϿ̓ ̉̄̂̀  ̙̇ ̙̀ϸ̙, ̍̂ ̀̂ϺϹ ϶Ͼϴϻ̇϶ϴ̆ϼ 
́ϴ ̃Ϲ϶́ϼϽ ̃̄̂̆ϹϾ̆̂̄́ϼϽ ϶̃Ͽϼ϶ ϵ̙̂Ͽ̂Ϸ̙̋́̂ ϴϾ̆ϼ϶́ϼ̉ ̄Ϲ̋̂϶ϼ́ ϻϹϿϹ́ϼ̉ Ͼ̙̂̄̀϶ ̍̂ϸ̂ 
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϶̙̀̅̆̇ ϶ϴϺϾϼ̉ ̀Ϲ̆ϴϿ̙϶  ϶ ̂̄Ϸϴ̙́ϻ̙̀ Ͼ̙̂̄϶. ϧ̅̆ϴ́̂϶ϿϹ́̂ ̃̄̓̀  ̇ ϻϴϿϹϺ̙́̅̆̐ ̙̀Ϻ 
϶̙̀̅̆̂̀ ̉̄̂̀ ,̇ ̙́ϾϹϿ̒ ̙ ̊ϼ́Ͼ  ̇ ̇ Ͼ̄̂϶̙ ̆ϴ ̀̂Ͽ̙̂̊ Ͼ̙̂̄϶ ϶ ̂Ͼ̄Ϲ̙̀ ̃Ϲ̙̄̂ϸϼ 
ϸ̂̅Ͽ̙ϸϺϹ́̐. ϛ̂Ͼ̄Ϲ̀ϴ,  ̇ ̙̅̆ϽϿ̂϶ϼϽ ̃Ϲ̙̄̂ϸ ̙̄϶Ϲ́̐ ̙́ϾϹϿ̒ ̙ ̙̀ϸ̙  ̇ Ͼ̄̂϶̙ ̙ ̀̂Ͽ̙̂̊ 
Ͼ̙̂̄϶ ϵ̇϶ ́ϼϺ̋ϼϽ ̙́Ϻ ̇ ̃ϴ̅̂϶ϼ̍́ϼϽ ̃Ϲ̙̄̂ϸ. Ϣ̋Ϲ϶ϼϸ́̂, ϶̙ϸϻ́ϴ̋Ϲ̙́ Ͼ̂Ͽϼ϶ϴ́́  ̓
϶̙̀̅̆̇ ̊ϼ̉ ϹϿϹ̀Ϲ̙́̆϶ ̇ Ͼ̄̂϶̙ ̙ ̀̂Ͽ̙̂̊ ̇ ̙̅̆ϽϿ̂϶ϼϽ ̙ ̃ϴ̅̂϶ϼ̍́ϼϽ ̃Ϲ̙̄̂ϸϼ 
̇̆̄ϼ̀ϴ́́̓ ̂ϵ̇̀̂϶Ͽ̒̒̆̐̅̓ ̙̄ϻ́ϼ̀ ϶̙̀̅̆̂̀ ̉̚ ̇ Ͼ̂̄̀ϴ̉ ̙ ϶̙ϸ̙Ϸ̄ϴ̒̆̐ ̂̅́̂϶́̇ ̄̂Ͽ̐ 
̇ ϻϴϵϹϻ̃Ϲ̋Ϲ̙́́ ̀Ϲ̆ϴϵ̂Ͽ̙̋́ϼ̉ ̃̄̂̊Ϲ̙̅϶ ́ϴ ̂̄Ϸϴ̙́̋́̂̀  ̇ ̙̄϶̙́, ϶̃Ͽϼ϶ϴ̒̋ϼ ́ϴ 
̙́̆Ϲ́̅ϼ϶̙́̅̆̐ ϶ϼ϶ϹϸϹ́́̓ ̊ϼ̉ ϹϿϹ̀Ϲ̙́̆϶ ϻ ̀̂Ͽ̂Ͼ̂̀ [16-17]. 

ϩϴ̄ϴϾ̆Ϲ̄́̂, ̍̂ ̙̄϶Ϲ́̐ ̉̄̂̀ ,̇ ̙́ϾϹϿ̒ ̆ϴ ̅϶ϼ́̊̒  ̇ ̀̂Ͽ̙̂̊ Ͼ̙̂̄϶ ̇ 
̙̃ϸϷ̂̆̂϶̋ϼϽ ̃Ϲ̙̄̂ϸ ̃Ϲ̄Ϲ϶ϼ̍̇϶ϴ϶ ϗϘϞ ̊ϼ̉ ϹϿϹ̀Ϲ̙́̆϶ ̇ 1,7–3 ̄ϴϻϼ. Ϟ̂́̊Ϲ́̆̄ϴ̙̊̓ 
̊ϼ́Ͼ  ̇ ́ϴϵϿϼϺϴϿϴ̅̓ ϸ̂ Ϸ̄ϴ́ϼ̋́̂̚ ̀ϹϺ̙, ϴ ̙̄϶Ϲ́̐ ̙̀ϸ̙ ϵ̇϶ ́ϼϺ̋ϼϽ ϶̙ϸ ̅Ϲ̄Ϲϸ̙́̉ 
϶ϹϿϼ̋ϼ́, ̉ϴ̄ϴϾ̆Ϲ̄́ϼ̉ ϸϿ̓ ϻϴ̙̉ϸ́̂Ϸ̂ ̄ϹϷ̙̂́ .̇ ϛϷ̂ϸ̂϶̇϶ϴ́́̓ ϠϖϘ ̇ ̃Ϲ̄̌ϼϽ ̙̀̅̓̊̐ 
ϻ̇̀̂϶Ͽ̒϶ϴϿ̂ ϻ́ϼϺϹ́́̓ ̙̄϶́̓ ̙́ϾϹϿ̒ ̆ϴ ̙̃ϸ϶ϼ̍Ϲ́́̓ Ͻ̂Ϸ̂ ϸϿ̓ ̅϶ϼ́̊̒  ̇Ͼ̄̂϶̙ Ͼ̙̂̄϶ 
ϋϋ ϸ̂̅Ͽ̙ϸ́̂̚ Ϸ̄̇̃ϼ. ϖϼ϶ϹϸϹ́́̓ ̙́ϾϹϿ̒ ϻ ̀̂Ͽ̂Ͼ̂̀ Ͼ̙̂̄϶ ϋ ̙ ϋϋ ϸ̂̅Ͽ̙ϸ́ϼ̉ Ϸ̄̇̃  ̇̊ϹϽ 
̃Ϲ̙̄̂ϸ ϻ̀Ϲ́̌̇϶ϴϿ̂̅̓ ϶̙ϸ̃̂϶̙ϸ́̂ ϸ̂ 0,015 ̙ 0,025 ̀Ϸ/ϾϷ ̃̄̂̆ϼ 0,069 ̙ 0,090 ̀Ϸ/ϾϷ ̇ 
̙̃ϸϷ̂̆̂϶̋ϼϽ ̃Ϲ̙̄̂ϸ. 

ϣϹ϶́  ̇ Ͼ̂̄ϹϿ̙̓̊̒ ϶̙ϸϻ́ϴ̋Ϲ́̂ ̙̀Ϻ ̙̃ϸ϶ϼ̍Ϲ́́̓̀ Ͼ̂́̊Ϲ́̆̄ϴ̙̊̚ ̅϶ϼ́̊̒ ̇ 
Ͼ̄̂϶̙ Ͼ̙̂̄϶ ϸ̂̅Ͽ̙ϸ́ϼ̉ Ϸ̄̇̃ ̙ ϻ̀Ϲ́̌Ϲ́́̓̀ ϶ϼ϶ϹϸϹ́́̓ ̊̐̂Ϸ̂ ϹϿϹ̀Ϲ́̆  ̇ϻ ̀̂Ͽ̂Ͼ̂̀ ̇ 
̊ϹϽ ̃Ϲ̙̄̂ϸ. ϧ̅̆ϴ́̂϶ϿϹ̙́ ̙̀ϺϷ̄̇̃̂϶̙ ̙̄ϻ́ϼ̙̊ ̍̂ϸ̂ ϶̙̀̅̆̇ ̊ϼ́Ͼ ,̇ ̙̀ϸ̙, ̅϶ϼ́̊̒ ̙ 
̙́ϾϹϿ̒ ̇ Ͼ̄̂϶̙ ̆ϴ ̀̂Ͽ̙̂̊ Ͼ̙̂̄϶ ϸ̂̅Ͽ̙ϸ́ϼ̉ ̙ Ͼ̂́̆̄̂Ͽ̐́̂̚ Ϸ̄̇̃ ̀̂Ϻ̇̆̐ ϶Ͼϴϻ̇϶ϴ̆ϼ ́ϴ 
̙̅́̇϶ϴ́́̓ ̃Ϲ϶́ϼ̉ ϻ϶’̓ϻϾ̙϶ ̙̀Ϻ ̙̄϶́Ϲ̀ ϵ̙̂ϷϹ́́ϼ̉ ϹϿϹ̀Ϲ̙́̆϶ ̇ Ͼ̂̄̀ϴ̉ ̄ϴ̙̊̂́̇ ̆ϴ 
϶̙̀̅̆̂̀ ̉̚  ̇Ͼ̄̂϶̙ ̙ ̀̂Ͽ̙̂̊ Ͼ̙̂̄϶.  

ϣ̂ϸϴϿ̐̌Ϲ ϻϷ̂ϸ̂϶̇϶ϴ́́̓ ϠϖϘ Ͼ̂̄̂϶ϴ̀ ̅̇̃̄̂϶̂ϸϺ̇϶ϴϿ̂̅̓ ϻ̀Ϲ́̌Ϲ́́̓̀ 
Ͼ̂́̊Ϲ́̆̄ϴ̙̊̚ ̉̄̂̀  ̇ ̙ ̙́ϾϹϿ̒ ̇ Ͼ̄̂϶̙ Ͼ̙̂̄϶ ϋϋ Ϸ̄̇̃ϼ  ̇ ̃ϴ̅̂϶ϼ̍́ϼϽ ̃Ϲ̙̄̂ϸ ̙ϻ 
̆Ϲ́ϸϹ̙̗́̊̒ ϸ̂ ̙̃ϸ϶ϼ̍Ϲ́́̓ ̙̄϶́̓ ̙́ϾϹϿ̒ ̊ϼ́Ͼ̇ ̙ ̅϶ϼ́̊̒  ̇Ͼ̄̂϶̙ Ͼ̙̂̄϶ ϋ ϸ̂̅Ͽ̙ϸ́̂̚ 
Ϸ̄̇̃ϼ, ̍̂ ̀̂ϺϹ ϻ̇̀̂϶Ͽ̒϶ϴ̆ϼ̅̓ ̙̄ϻ́̂̒ Ͼ̙Ͽ̐Ͼ̙̅̆̒ ϶϶ϹϸϹ́̂̚ ϸ̂ ̄ϴ̙̊̂́  ̇ Ͼ̂̄̀̂϶̂̚ 
ϸ̂ϵϴ϶Ͼϼ. ϧ ̀̂Ͽ̙̂̊ Ͼ̙̂̄϶ ϸ̂̅Ͽ̙ϸ́ϼ̉ Ϸ̄̇̃ ̇ ̃ϴ̅̂϶ϼ̍́ϼϽ ̃Ϲ̙̄̂ϸ ϶̙ϸϻ́ϴ̋Ϲ́̂ 
̆Ϲ́ϸϹ̙́̊̒ ϸ̂ ϻ̀Ϲ́̌Ϲ́́̓ ϶̙̀̅̆  ̇ ̅϶ϼ́̊̒ ̙̃̂̄϶́̓́̂ ϸ̂ Ͼ̙̂̄϶ Ͼ̂́̆̄̂Ͽ̐́̂̚ Ϸ̄̇̃ϼ 
(̆ϴϵϿ.1). 

ϩϴ̄ϴϾ̆Ϲ̄́̂, ̍̂ ̆̄ϼ϶ϴϿϹ ϻϷ̂ϸ̂϶̇϶ϴ́́̓ ϠϖϘ ̅̇̃̄̂϶̂ϸϺ̇϶ϴϿ̂̅̓ ̙̅̆ϽϾ̂̒ 
̆Ϲ́ϸϹ̙̗́̊̒ ϸ̂ ̙̃ϸ϶ϼ̍Ϲ́́̓ Ͼ̂́̊Ϲ́̆̄ϴ̙̊̚ ̉̄̂̀̇ (0,095 ̙ 0,111 ̀Ϸ/Ͽ), ̅϶ϼ́̊̒ (0,47 ̙ 
0,55 ̀Ϸ/Ͽ) ̙ ̊ϼ́Ͼ̇ (1,90 ̙ 1,72 ̀Ϸ/Ͽ)  ̇ ̅Ϲ̙̋ Ͼ̙̂̄϶ ϋ ̙ ϋϋ ϸ̂̅Ͽ̙ϸ́ϼ̉ Ϸ̄̇̃ ́ϴ ̙̈̂́ 
ϻ̀Ϲ́̌Ϲ́́̓ ̙̄϶́̓ ̙́ϾϹϿ̒ (0,047 ̙ 0,082 ̀Ϸ/Ͽ) ̙ ̙̀ϸ̙ (0,32 ̙ 0,47 ̀Ϸ/Ͽ),  ̓Ͼ̙ ̂̋Ϲ϶ϼϸ́̂, 
̙́̆Ϲ́̅ϼ϶̙́̌Ϲ ϶ϼϾ̂̄ϼ̅̆̂϶̇϶ϴϿϼ̅̓ ϶ ̂ϵ̙̀́́ϼ̉ ̃̄̂̊Ϲ̅ϴ̉, ̃̄̂̆ϼ 0,064; 0,42 ̙ 1,51 
̀Ϸ/Ͽ ̆ϴ 0,13 ̙ 0,69 ̀Ϸ/Ͽ  ̇Ͼ̙̂̄϶ Ͼ̂́̆̄̂Ͽ̐́̂̚ Ϸ̄̇̃ϼ. 

ϔ́ϴϿ̙ϻ ϸϴ́ϼ̉ Ϻϼ̄́̂Ͼϼ̅Ͽ̂̆́̂Ϸ̂ ̅ϾϿϴϸ  ̇ Ͽ̙̙̃ϸ̙϶ ̀̂Ͽ̂Ͼϴ Ͼ̙̂̄϶ ̃̂Ͼϴϻϴ϶, ̍̂ 
ϻϷ̂ϸ̂϶̇϶ϴ́́̓ Ͼ̂̄̀̂϶̂̚ ϸ̂ϵϴ϶Ͼϼ ̗̅̇̆̆϶̂ ϶̃Ͽϼ́̇Ͽ̂ ́ϴ ϶̙ϸ́̂̅́ϼϽ ϶̙̀̅̆ ̆ϴ 
̙̅̃϶϶̙ϸ́̂̌Ϲ́́̓ ̂Ͼ̄Ϲ̀ϼ̉ Ϻϼ̄́ϼ̉ Ͼϼ̅Ͽ̂̆  ̇̀̂Ͽ̙̂̊ (̆ϴϵϿ. 2). 

ϛ̂Ͼ̄Ϲ̀ϴ,  ̇ ̙̅̆ϽϿ̂϶ϼϽ ̃Ϲ̙̄̂ϸ  ̇ Ͽ̙̙̃ϸϴ̉ ̀̂Ͽ̂Ͼϴ Ͼ̙̂̄϶ ̂ϵ̂  ̉ Ϸ̄̇̃ ϶̙̄̂Ϸ̙ϸ́̂ 
ϻ̄̂̅̆ϴ϶ ϶̙ϸ́̂̅́ϼϽ ϶̙̀̅̆ ϶ϼ̅̂Ͼ̂̀̂ϿϹϾ̇Ͽ̓̄́ϼ̉ ́ϴ̅ϼ̋Ϲ́ϼ̉ Ϻϼ̄́ϼ̉ Ͼϼ̅Ͽ̂̆ – 
Ͼϴ̃̄ϼ́̂϶̂̚, Ͽϴ̇̄ϼ́̂϶̂̚, ̙̀̄ϼ̅̆ϼ́̂϶̂̚, ̃ϴϿ̙̐̀̆ϼ́̂϶̂̚, ̃Ϲ́̆ϴϸϹϾϴ́̂϶̂̚, ϴ ̆ϴϾ̂Ϻ 
́Ϲ́ϴ̅ϼ̋Ϲ́ϼ̉ –  Ͽ̙́̂ϿϹ϶̂̚, Ͽ̙́̂ϿϹ́̂϶̂̚. 

ϖ̙ϸ́̂̅́ϼϽ ϶̙̀̅̆ ̃ϴϿ̙̐̀̆̂̂ϿϹ́̂̚϶̂̚ ̙ ̅̆Ϲϴ̄ϼ́̂϶̂̚ Ϻϼ̄́ϼ̉ Ͼϼ̅Ͽ̂̆ ϶̙̄̂Ϸ̙ϸ́̂ 
ϻ̀Ϲ́̌̇϶ϴ϶̅̓ ϶ ̀̂Ͽ̙̂̊ Ͼ̙̂̄϶ ϸ̂̅Ͽ̙ϸ́ϼ̉ Ϸ̄̇̃, ̙̃̂̄϶́̓́̂ ϻ Ͼ̂́̆̄̂Ͽ̐́̂̒ Ϸ̄̇̃̂̒, ϴ 
̂ϿϹ́̂̚϶̂̚ ϻϴϿϼ̌ϴ϶̅̓ ϵϹϻ ϻ̙̀́ ́ϴ 1-̀  ̇ ̙̙̀̅̓̊ ̆ϴ ϻ̄̂̅̆ϴ϶ ́ϴ 5-̀  ̇ ̙̙̀̅̓̊ 
ϻϷ̂ϸ̂϶̇϶ϴ́́̓ ϠϖϘ. ϘϿ̓ ϵ̙Ͽ̙̐̌̂̅̆ ́ϴ̅ϼ̋Ϲ́ϼ̉ Ϻϼ̄́ϼ̉ Ͼϼ̅Ͽ̂̆ ϶ϼ̓϶ϿϹ̙́ ̙̀ϺϷ̄̇̃̂϶̙ 
̙̄ϻ́ϼ̙̊, ϴ́ϴϿ̂Ϸ̙̙̋́ ̀̚  ̇Ͼ̄̂϶̙.  

ϖ̙̄̂Ϸ̙ϸ́Ϲ ϻ̀Ϲ́̌Ϲ́́̓ ϶ Ͽ̙̙̃ϸϴ̉ ̀̂Ͽ̂Ͼϴ Ͼ̙̂̄϶ ϸ̂̅Ͽ̙ϸ́ϼ̉ Ϸ̄̇̃ ϶̙ϸ́̂̅́̂Ϸ̂ 
϶̙̀̅̆̇ ́Ϲ́ϴ̅ϼ̋Ϲ́̂̚ ̃ϴϿ̙̐̀̆̂̂ϿϹ́̂̚϶̂̚ ̙ ́ϴ̅ϼ̋Ϲ́̂̚ ̅̆Ϲϴ̄ϼ́̂϶̂̚ Ͼϼ̅Ͽ̂̆ ϶Ͼϴϻ̗̇ ́ϴ 
̀̂ϺϿϼ϶Ϲ ϷϴϿ̐̀̇϶ϴ́́̓ ̉̚ ϵ̙̂̅ϼ́̆Ϲϻ  ̇̂Ͼ̄Ϲ̀ϼ̀ϼ Ͼ̂̀̃̂́Ϲ́̆ϴ̀ϼ ̆Ϲ̉́̂ϷϹ́́̂Ϸ̂  
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1. ϖ̙̀̅̆ ϶ϴϺϾϼ̉ ̀Ϲ̆ϴϿ̙϶ ̇ Ͼ̄̂϶̙, ̀̂Ͽ̙̂̊ Ͼ̙̂̄϶ ̇ ̃Ϲ̙̄̂ϸ ϻϷ̂ϸ̂϶̇϶ϴ́́̓ 
Ͼ̂̄̀̂϶̂̚ ϸ̂ϵϴ϶Ͼϼ   

n=4 
Ϡ̙́Ϲ̄ϴϿ̙̐́ ϹϿϹ̀Ϲ́̆ϼ (Ϡm)  ϣϹ̙̄̂ϸ 

ϸ̂̅Ͽ̙ϸϺϹ́́̓ 
ϗ̄̇̃ϼ 
̆϶ϴ̄ϼ́ Cr Ni Pb Cu Zn 

Ϟ̄̂϶, ̀Ϸ/ϾϷ 
Ϟ 0,35 0,054 0,830,25 0,62 0,066 3,400,50 7,98 1,77 

Ϙ I 0,350,054 0,830,25 0,62 0,066 3,400,50 7,981,77 ϣ̙ϸϷ̂̆̂϶̋ϼϽ 
Ϙ ϋϋ 0,350,054 0,830,25 0,620,066 3,400,50 7,981,77 

Ϙ̂̅Ͽ̙ϸ́ϼϽ: 
Ϟ 1,220,26 0,45 0,13 1,500,67 2,540,13 10,331,96 

Ϙ ϋ 1,160,10 0,730,46 1,280,15 2,930,35 9,921,36 
ϥ̙̆ϽϿ̂϶Ϲ 

̇̆̄ϼ̀ϴ́́̓ 
Ϙ II 1,100,11 0,330,07 3,160,64 2,670,53 9,900,85 
Ϟ  0,620,086 0,400,29 0,390,062  2,240,30 5,511,82 

Ϙ I 0,360,022 0,0760,005 0,430,083  1,970,12 7,801,96 
ϣϴ̅̂϶ϼ̍́Ϲ 
̇̆̄ϼ̀ϴ́́̓ 

Ϙ II 0,420,07 0,360,26 0,420,046 2,200,28 5,290,79 
Ϡ̂Ͽ̂Ͼ̂, ̀Ϸ/Ͽ 

Ϟ 0,170,006 0,300,13 0,1130,022 0,340,20 4,660,45 
Ϙ I 0,110,009 0,0690,006 0,1290,022 0,070,009 9,304,18 ϣ̙ϸϷ̂̆̂϶̋ϼϽ 
Ϙ II 0,160,043 0,090,018 0,1370,031 0,0630,002 4,820,22 

Ϙ̂̅Ͽ̙ϸ́ϼϽ: 
Ϟ 0,1160,042 0,0180,005 0,1920,033 0,080,016  4,670,57 

Ϙ I  0,1220,049 0,0150,001 0,470,32 0,0650,006 7,122,02 
ϥ̙̆ϽϿ̂϶Ϲ 

̇̆̄ϼ̀ϴ́́̓ 
Ϙ II 0,1770,016 0,0250,006 0,310,12 0,0730,008 6,921,73 
Ϟ 0,0920,004 0,0460,005 0,2000,007 0,1770,001 3,190,14 

Ϙ I 0,1110,005 0,0400,003 0,1300,02 0,1660,09 3,090,47 
ϣϴ̅̂϶ϼ̍́Ϲ 
̇̆̄ϼ̀ϴ́́̓ 

Ϙ ϋϋ 0,1030,008 0,0430,002 0,1960,015 0,1730,018 3,640,42 
Примітка: у цій і наступних таблицях вірогідність різниць між контрольною і 

дослідними групами враховували Р <0,05 -*; Р<0,01 -**; Р<0,001 -***. 
 

2. Ϛϼ̄́̂Ͼϼ̅Ͽ̂̆́ϼϽ ̅ϾϿϴϸ Ͽ̙̙̃ϸ̙϶ ̀̂Ͽ̂Ͼϴ Ͼ̙̂̄϶ ϻϴ ̇̀̂϶ ̆Ϲ̉́̂ϷϹ́́̂Ϸ̂ 
ϻϴϵ̄̇ϸ́Ϲ́́̓ ϸ̂϶Ͼ̙ϿϿ̓ ̆ϴ ϻϷ̂ϸ̂϶̇϶ϴ́́̓ ̙̀́Ϲ̄ϴϿ̐́̂-϶̙̆ϴ̙̀́́̂̚ ϸ̂ϵϴ϶Ͼϼ,%  

п=4 
ϣϹ̙̄̂ϸ ϸ̂̅Ͽ̙ϸϺϹ́́̓ ( Mm) 

Ϙ̂̅Ͽ̙ϸ́ϼϽ (̙̙̀̅̓̊  
ϻϷ̂ϸ̂϶̇϶ϴ́́̓ ϠϖϘ) Ϛϼ̙̄́ 

Ͼϼ̅Ͽ̂̆ϼ ϗ̄̇̃ϴ ϣ̙ϸϷ̂̆̂϶̋ϼϽ (ϻϴ 5 
ϸ̙́϶ ϸ̂ 

ϻϷ̂ϸ̂϶̇϶ϴ́́̓ ϠϖϘ) 1 (̙̅̆ϽϿ̂϶Ϲ 
̇̆̄ϼ̀ϴ́́̓) 

5 (̃ϴ̅̂϶ϼ̍́Ϲ 
̇̆̄ϼ̀ϴ́́̓) 

1 2 3 4 5 
Ϟ̂́̆̄̂Ͽ̐́ϴ 0,370,03 0,470,07 - 
Ϙ̂̅Ͽ̙ϸ́ϴ-ϋ 0,430,03 0,570,03 - Ϟϴ̃̄̂́̂϶ϴ 
Ϙ̂̅Ͽ̙ϸ́ϴ-ϋϋ 0,400,06 0,570,03 - 
Ϟ̂́̆̄̂Ͽ̐́ϴ 0,970,07 1,070,07 0,20,01 
Ϙ̂̅Ͽ̙ϸ́ϴ-ϋ 0,930,09 1,300,06 0,540,03*** Ϟϴ̃̄ϼϿ̂϶ϴ 
Ϙ̂̅Ͽ̙ϸ́ϴ-ϋϋ 0,930,03 1,300,06 0,450,02*** 
Ϟ̂́̆̄̂Ͽ̐́ϴ 1,9 0,07 1,870,09 0,280,01 
Ϙ̂̅Ͽ̙ϸ́ϴ-ϋ 1,930,03 2,130,07 0,760,03*** Ϟϴ̃̄ϼ́̂϶ϴ 
Ϙ̂̅Ͽ̙ϸ́ϴ-ϋϋ 1,900,06 2,200,06 * 0,600,03*** 
Ϟ̂́̆̄̂Ͽ̐́ϴ 2,400,10 2,130,09 0,430,02 
Ϙ̂̅Ͽ̙ϸ́ϴ-ϋ 2,370,09 2,430,03 * 1,340,03*** ϟϴ̇̄ϼ́̂϶ϴ 
Ϙ̂̅Ͽ̙ϸ́ϴ-ϋϋ 2,370,07 2,400,06 1,140,04*** 
Ϟ̂́̆̄̂Ͽ̐́ϴ 2,970,07 2,93 0,07 5,010,08 
Ϙ̂̅Ͽ̙ϸ́ϴ-ϋ 2,970,09 3,270,09 * 4,790,10 Ϡ̙̄ϼ̅̆ϼ́̂϶ϴ 
Ϙ̂̅Ͽ̙ϸ́ϴ-ϋϋ 2,900,12 3,230,07 * 4,470,09** 
Ϟ̂́̆̄̂Ͽ̐́ϴ 0,970,03 1,270,07 1,420,03 
Ϙ̂̅Ͽ̙ϸ́ϴ-ϋ 1,030,03 1,670,03 ** 1,270,04* ϣϹ́̆ϴϸϹϾϴ́̂϶ϴ 
Ϙ̂̅Ͽ̙ϸ́ϴ-ϋϋ 1,000,06 1,700,06 ** 1,290,05* 
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Продовж.табл.2 

1 2 3 4 5 
Ϟ̂́̆̄̂Ͽ̐́ϴ 13,370,38 13,930,19 17,860,05 
Ϙ̂̅Ͽ̙ϸ́ϴ-ϋ 13,530,39 15,370,26** 17,850,11 ϣϴϿ̙̐̀̆ϼ́̂϶ϴ 
Ϙ̂̅Ͽ̙ϸ́ϴ-ϋϋ 13,530,41 15,230,3** 16,880,06*** 
Ϟ̂́̆̄̂Ͽ̐́ϴ 0,870,07 1,27 0,03 2,370,03 
Ϙ̂̅Ͽ̙ϸ́ϴ-ϋ 0,830,07 0,970,07** 2,670,06** ϣϴϿ̙̐̀̆̂̂ϿϹ́̚

̂϶ϴ Ϙ̂̅Ͽ̙ϸ́ϴ-ϋϋ 0,800,06 0,970,03*** 2,500,06* 
Ϟ̂́̆̄̂Ͽ̐́ϴ 20,400,40 20,430,47 16,970,09 
Ϙ̂̅Ͽ̙ϸ́ϴ-ϋ 20,400,35 17,830,54** 18,780,08*** ϥ̆Ϲϴ̄ϼ́̂϶ϴ 
Ϙ̂̅Ͽ̙ϸ́ϴ-ϋϋ 20,330,53 17,830,35** 17,280,06* 
Ϟ̂́̆̄̂Ͽ̐́ϴ 47,070,46 45,930,53 41,300,13 
Ϙ̂̅Ͽ̙ϸ́ϴ-ϋ 47,030,44 44,630,09 42,080,17** ϢϿϹ́̂̚϶ϴ 
Ϙ̂̅Ͽ̙ϸ́ϴ-ϋϋ 47,330,55 45,100,44 43,320,09*** 
Ϟ̂́̆̄̂Ͽ̐́ϴ 5,600,15 5,700,10 4,300,08 
Ϙ̂̅Ͽ̙ϸ́ϴ-ϋ 5,570,20 6,100,10 * 4,140,08 ϟ̙́̂ϿϹ϶ϴ 
Ϙ̂̅Ͽ̙ϸ́ϴ-ϋϋ 5,570,12 6,070,12 4,900,06*** 
Ϟ̂́̆̄̂Ͽ̐́ϴ 3,070,09 3,070,03 9,780,05 
Ϙ̂̅Ͽ̙ϸ́ϴ-ϋ 2,970,17 3,430,03*** 5,780,08*** ϟ̙́̂ϿϹ́̂϶ϴ 
Ϙ̂̅Ͽ̙ϸ́ϴ-ϋϋ 2,930,12 3,400,06** 7,170,10*** 

 
ϻϴϵ̄̇ϸ́Ϲ́́̓, ϴ ̆ϴϾ̂Ϻ ϻ́ϼϺϹ́́̓ ϶̙̀̅̆̇ ϶ Ͼ̄̂϶̙ ̉̚ ̃̂̃Ϲ̄Ϲϸ́ϼϾ̙϶ – 

̃ϴϿ̙̐̀̆ϼ́̂϶̂̚ ̙ ̅̆Ϲϴ̄ϼ́̂϶̂̚ Ϻϼ̄́ϼ̉ Ͼϼ̅Ͽ̂̆ ́ϴ 5-̀  ̙̙̇̀̅̓̊ ϻϷ̂ϸ̂϶̇϶ϴ́́̓. ϖ̙ϸ̂̀̂, 
̍̂ ̅ϼ́̆Ϲϻ ́Ϲ́ϴ̅ϼ̋Ϲ́ϼ̉ ̀̂́̂̂̅́̂϶́ϼ̉ Ϻϼ̄́ϼ̉ Ͼϼ̅Ͽ̂̆ ϶ ̂̄Ϸϴ̙́ϻ̙̀ ̃̄̂̉̂ϸϼ̆̐ ̙ϻ 
́ϴ̅ϼ̋Ϲ́ϼ̉ [14, 16, 18]. 

Ϧ̄ϼ϶ϴϿϹ ϻϷ̂ϸ̂϶̇϶ϴ́́̓ Ͼ̂̄̀̂϶̂̚ ϸ̂ϵϴ϶Ͼϼ ϻϵϹ̙̄ϷϴϿ̂ ̙̀ϺϷ̄̇̃̂϶̙ ϶̙̄̂Ϸ̙ϸ̙́ 
̙̄ϻ́ϼ̙̊ ̙̅̆ϽϿ̂϶̂Ϸ̂ ̃Ϲ̙̄̂ϸ  ̇ ϻϴ ̇̀̂϶ ̃ϴ̅̂϶ϼ̍́̂Ϸ̂ ̇̆̄ϼ̀ϴ́́̓ (5-Ͻ ̙̀̅) ϸϿ̓ 
ϵ̙Ͽ̙̐̌̂̅̆ ́ϴ̅ϼ̋Ϲ́ϼ̉ Ϻϼ̄́ϼ̉ Ͼϼ̅Ͽ̂̆ Ͽ̙̙̃ϸ̙϶ ̀̂Ͽ̂Ͼϴ, Ͼ̙̄̀ ̙̀̄ϼ̅̆ϼ́̂϶̂̚. ϧ 
̙̅̃϶϶̙ϸ́̂̌Ϲ̙́́ ́Ϲ́ϴ̅ϼ̋Ϲ́ϼ̉ Ϻϼ̄́ϼ̉ Ͼϼ̅Ͽ̂̆ ̇ ̃ϴ̅̂϶ϼ̍́ϼϽ ̃Ϲ̙̄̂ϸ ϶ϼ̓϶Ͽ̓Ͽϴ̅̓ 
̃̄̂̆ϼϿϹϺ́ϴ ϶̙ϸ ̙̅̆ϽϿ̂϶̂Ϸ̂ ̃Ϲ̙̄̂ϸ  ̇ ϻϴϾ̙̙̂́̂̀̄́̅̆̐ – ̙̃ϸ϶ϼ̍Ϲ́́̓ ϶̙ϸ́̂̅́̂Ϸ̂ 
϶̙̀̅̆̇ ̃ϴϿ̙̐̀̆̂̂ϿϹ́̂̚϶̂̚ ̆ϴ ̂ϿϹ́̂̚϶̂̚ Ͼϼ̅Ͽ̂̆ ̙ ϻ̀Ϲ́̌Ϲ́́̓ Ͽ̙́̂ϿϹ́̂϶̂̚ ϶ Ͽ̙̙̃ϸϴ̉ 
̀̂Ͽ̂Ͼϴ Ͼ̙̂̄϶ ̂ϵ̂̉ ϸ̂̅Ͽ̙ϸ́ϼ̉ Ϸ̄̇̃.  

ϖ̙̀̅̆ ́ϴ̅ϼ̋Ϲ́̂̚ ̃ϴϿ̙̐̀̆ϼ́̂϶̂̚ ̙ ́Ϲ́ϴ̅ϼ̋Ϲ́̂̚ Ͽ̙́̂ϿϹ϶̂̚ Ͼϼ̅Ͽ̂̆  ̇̃ϴ̅̂϶ϼ̍-
́ϼϽ ̃Ϲ̙̄̂ϸ ϻϷ̂ϸ̂϶̇϶ϴ́́̓ ϠϖϘ ϶̙̄̂Ϸ̙ϸ́̂ ϻ̄̂̅̆ϴ϶  ̇ Ͽ̙̙̃ϸϴ̉ ̀̂Ͽ̂Ͼϴ Ͽϼ̌Ϲ Ͼ̙̂̄϶ ϋϋ 
ϸ̂̅Ͽ̙ϸ́̂̚ Ϸ̄̇̃ϼ , ̍̂ ϶Ͼϴϻ̗̇ ́ϴ ̃Ϲ϶̙́ ϵ̙̂Ͽ̂Ϸ̙̙̋́ ϶̙ϸ̙̙̀́́̂̅̆ ϶̃Ͽϼ϶  ̇ ϻϴ̅̆̂̅̂϶ϴ́ϼ̉ 
ϸ̂ϻ ϸ̂ϵϴ϶Ͼϼ ́ϴ Ϻϼ̄́̂Ͼϼ̅Ͽ̂̆́ϼϽ ̅ϾϿϴϸ ̙ ́ϴ̅ϼ̋Ϲ̙́̅̆̐ Ͽ̙̙̃ϸ̙϶ ̀̂Ͽ̂Ͼϴ. ϧ ̃ϴ̅̂϶ϼ̍-
́ϼϽ ̃Ϲ̙̄̂ϸ ϶̅̆ϴ́̂϶ϿϹ́̂ ϻϵ̙Ͽ̐̌Ϲ́́̓ ϶ Ͽ̙̙̃ϸϴ̉ ̀̂Ͽ̂Ͼϴ Ͼ̙̂̄϶ ̙̇̅̉ 3-̉ Ϸ̄̇̃ ϶̙ϸ́̂̅́̂-
Ϸ̂ ϶̙̀̅̆̇ ̃ϴϿ̙̐̀̆ϼ́̂϶̂̚ (́ϴ 30%), ̃ϴϿ̙̐̀̆̂̂ϿϹ́̂̚϶̂̚ (́ϴ 45-150 %), Ͽ̙́̂ϿϹ́̂϶̂̚ (̇ 
2,5-3 ̄ϴϻϼ) ̆ϴ ϻ́ϼϺϹ́́̓ ̅̆Ϲϴ̄ϼ́̂϶̂̚ ̙ ̂ϿϹ́̂̚϶̂̚ Ͼϼ̅Ͽ̂̆ (́ϴ 10-15 %). ϖ̃Ͽϼ϶ ̅Ϲϻ̂́-
́̂Ϸ̂ ̈ϴϾ̆̂̄ϴ ́ϴ ̙̅̃϶϶̙ϸ́̂̌Ϲ́́̓ ̂Ͼ̄Ϲ̀ϼ̉ Ϻϼ̄́ϼ̉ Ͼϼ̅Ͽ̂̆ Ͽ̙̙̃ϸ̙϶ ̀̂Ͽ̂Ͼϴ 
϶̙ϸϻ́ϴ̋ϴϿϼ Ͻ ̙̙́̌ ϸ̂̅Ͽ̙ϸ́ϼϾϼ [7- 8, 19].  

Ϟ̂̄ϹϷ̇̒̋ϼϽ ϶̃Ͽϼ϶ Ͼ̂̄̀̂϶̂̚ ϸ̂ϵϴ϶Ͼϼ ́ϴ ̀Ϲ̆ϴϵ̂Ͽ̙̙̋́ ̃̄̂̊Ϲ̅ϼ ϶ ̂̄Ϸϴ̙́ϻ̙̀ 
Ͼ̙̂̄϶ ϸ̂̅Ͽ̙ϸ́ϼ̉ Ϸ̄̇̃ ϶ϼ̓϶Ͽ̓϶̅̓ ̆ϴϾ̂Ϻ  ̙̇̃ϸ϶ϼ̍Ϲ̙́́ ϸ̂ϵ̂϶ϼ̉ ́ϴϸ̂̚϶, ϶̙̀̅̆̇ Ϻϼ̄ ,̇ 
̀̂Ͽ̂̋́̂Ϸ̂ ̊̇Ͼ̄̇ ̆ϴ ϵ̙ϿϾϴ ϶ ̀̂Ͽ̙̂̊ (̆ϴϵϿ. 3). ϩϴ̄ϴϾ̆Ϲ̄́̂, ̍̂ ϻϷ̂ϸ̂϶̇϶ϴ́́̓ 
Ͼ̂̄̀̂϶̂̚ ϸ̂ϵϴ϶Ͼϼ ϶ Ͼ̙Ͽ̐Ͼ̙̂̅̆ 70 Ϸ/Ϸ̂Ͽ̂϶̇/ϸ̂ϵ  ̇ ϻϴϵϹϻ̃Ϲ̋̇϶ϴϿ̂ ϶ϼ̍ϼϽ ̙̄϶Ϲ́̐ 
ϻ̄̂̅̆ϴ́́̓ ϸ̂ϵ̂϶ϼ̉ ́ϴϸ̂̚϶ (́ϴ 14-16 %) ̆ϴ Ϻϼ̄  ̇ ϶ ̀̂Ͽ̙̂̊ (́ϴ 5-12 %)  ̇ Ͼ̙̂̄϶ 
ϸ̂̅Ͽ̙ϸ́ϼ̉ Ϸ̄̇̃  ̇̃ϴ̅̂϶ϼ̍́ϼϽ ̃Ϲ̙̄̂ϸ ̙̃̂̄϶́̓́̂ ϸ̂ Ͼ̂́̆̄̂Ͽ̐́̂̚ Ϸ̄̇̃ϼ. 
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3.ϩ̙̙̀̋́ϼϽ ̅ϾϿϴϸ ̀̂Ͽ̂Ͼϴ ̙ ̃̄̂ϸ̇Ͼ̆ϼ϶̙́̅̆̐ Ͼ̙̂̄϶ ϻϴ ̇̀̂϶ ̙̃ϸ϶ϼ̍Ϲ́̂Ϸ̂ 

̆Ϲ̉́̂ϷϹ́́̂Ϸ̂ ́ϴ϶ϴ́̆ϴϺϹ́́̓ ́ϴ ϸ̂϶Ͼ̙ϿϿ̓ ̆ϴ ϻϷ̂ϸ̂϶̇϶ϴ́́̓ ̙̀́Ϲ̄ϴϿ̐́̂-
϶̙̆ϴ̙̀́́̂̚ ϸ̂ϵϴ϶Ͼϼ 

n=4 
ϣϹ̙̄̂ϸ ϸ̂̅Ͽ̙ϸϺϹ́́̓ (Mm) 

Ϙ̂̅Ͽ̙ϸ́ϼϽ 
(̙̙̀̅̓̊  ϻϷ̂ϸ̂϶̇϶ϴ́́̓ ϠϖϘ) ϣ̂Ͼϴϻ́ϼϾϼ ϗ̄̇̃ϴ ϣ̙ϸϷ̂̆̂϶̋ϼϽ, 

̙̅̆ϽϿ̂϶Ϲ 
̇̆̄ϼ̀ϴ́́̓ 1 (̙̅̆ϽϿ̂϶Ϲ 

̇̆̄ϼ̀ϴ́́̓) 
5 (̃ϴ̅̂϶ϼ̍́Ϲ 
̇̆̄ϼ̀ϴ́́̓) 

Ͼ̂́̆̄̂Ͽ̐́ϴ 8,920,50 7,540,94 6,160,24 
ϸ̂̅Ͽ̙ϸ́ϴ-I 9,020,45 8,620,75 7,160,32* 
% ϸ̂ Ͼ̂́̆̄̂Ͽ̒ 101,1 114,3 116,2 
ϸ̂̅Ͽ̙ϸ́ϴ-II 8,970,64 7,600,40 6,830,45 

Ϙ̂ϵ̂϶ϼϽ 
́ϴϸ̙Ͻ 
̀̂Ͽ̂Ͼϴ, ϾϷ 

% ϸ̂ Ͼ̂́̆̄̂Ͽ̒ 100,6 100,8 110,8 
Ͼ̂́̆̄̂Ͽ̐́ϴ 3,330,018 3,360,019 3,330,007 
ϸ̂̅Ͽ̙ϸ́ϴ-I 3,290,017 3,290,09 3,390,017 
% ϸ̂ Ͼ̂́̆̄̂Ͽ̒ 98,8 97,9 101,8 
ϸ̂̅Ͽ̙ϸ́ϴ-II 3,310,021 3,300,017 3,360,004 

ϕ̙Ͽ̂Ͼ, % 

% ϸ̂ Ͼ̂́̆̄̂Ͽ̒ 99,4 98,2 100,9 
Ͼ̂́̆̄̂Ͽ̐́ϴ 4,680,022 4,090,021 4,660,017 
ϸ̂̅Ͽ̙ϸ́ϴ-I 4,520,034 4,530,06 4,800,033 
% ϸ̂ Ͼ̂́̆̄̂Ͽ̒ 96,6 110,8 103,0 
ϸ̂̅Ͽ̙ϸ́ϴ-II 4,690,027 4,770,065*** 4,800,002 

Ϫ̇Ͼ̂̄, % 

% ϸ̂ Ͼ̂́̆̄̂Ͽ̒ 100,2 116,6 103,0 
Ͼ̂́̆̄̂Ͽ̐́ϴ 3,310,42 3,280,41 3,030,033 
ϸ̂̅Ͽ̙ϸ́ϴ-I 3,200,51 3,460,17 3,400,115** 
±/% ϸ̂ Ͼ̂́̆̄̂Ͽ̒ -0,11/96,7 +0,16/105,5 +0,37/112,2 
ϸ̂̅Ͽ̙ϸ́ϴ-II 3,180,40 3,200,27 3,200,105 

Ϛϼ̄, % 

±/% ϸ̂ Ͼ̂́̆̄̂Ͽ̒ -0,13/96,1 -0,08/97,6 +0,17/105,6 
 

Висновки:. 
1. ϧ ̀̂Ͽ̙̂̊ Ͼ̙̂̄϶ ̇ ϻ̙̂́ ̆Ϲ̉́̂ϷϹ́́̂Ϸ̂ ϻϴϵ̄̇ϸ́Ϲ́́̓ ̅̃̂̅̆Ϲ̙̄Ϸϴ̗̆̐̅̓ 

ϻ̙̀́ϴ ̙̅̃϶϶̙ϸ́̂̌Ϲ́́̓ Ϻϼ̄́ϼ̉ Ͼϼ̅Ͽ̂̆ ϻ̙ ϻ́ϼϺϹ́́̓̀ ϶̙̀̅̆̇ Ͽ̙́̂ϿϹ϶̂̚ ̙ Ͽ̙́̂ϿϹ́̂϶̂̚ 
̆ϴ ̙̃ϸ϶ϼ̍Ϲ́́̓ ̙̄϶́̓ ϶ϴϺϾϼ̉ ̀Ϲ̆ϴϿ̙϶ – ̅϶ϼ́̊̒, ̉̄̂̀  ̙̇ ̙́ϾϹϿ̒. 

2. Ϟ̂̄ϹϷ̇̒̋ϴ Ͼ̂̄̀̂϶ϴ ϸ̂ϵϴ϶Ͼϴ ϻϴϵϹϻ̃Ϲ̋̇϶ϴϿϴ ́̂̄̀ϴϿ̙ϻϴ̙̊̒ 
̀Ϲ̆ϴϵ̂Ͽ̙̋́ϼ̉ ̃̄̂̊Ϲ̙̅϶ ̇ Ͼ̙̂̄϶, ̓Ͼϼ̉ ̇̆̄ϼ̀̇϶ϴϿϼ ϶ ̇̀̂϶ϴ̉ ̆Ϲ̉́̂ϷϹ́́̂Ϸ̂ 
́ϴ϶ϴ́̆ϴϺϹ́́̓ ϻ ̙̃ϸ϶ϼ̍Ϲ́ϼ̀ ̙̄϶́Ϲ̀  ϶ϴϺϾϼ̉ ̀Ϲ̆ϴϿ̙϶  ̇Ͼ̂̄̀ϴ̉. 

3. ϛϷ̂ϸ̂϶̇϶ϴ́́̓ Ͼ̂̄ϹϷ̇̒̋̂̚ ̙̀́Ϲ̄ϴϿ̐́̂-϶̙̆ϴ̙̀́́̂̚ ϸ̂ϵϴ϶Ͼϼ ϿϴϾ̆̇̒̋ϼ̀ 
Ͼ̂̄̂϶ϴ̀ ̃̄̂̓϶Ͽ̓Ͽ̂ ϵ̙̂Ͽ̂Ϸ̙̋́̇ Ϲ̈ϹϾ̆ϼ϶̙́̅̆̐ ̓Ͼ  ̇ ̙̅̆ϽϿ̂϶ϼϽ, ̆ϴϾ ̙ ̃ϴ̅̂϶ϼ̍́ϼϽ 
̃Ϲ̙̄̂ϸϼ  ̙̅̇̃̄̂϶̂ϸϺ̇϶ϴϿ̂̅̓: 

- ϻ́ϼϺϹ́́̓̀ Ͼ̂́̊Ϲ́̆̄ϴ̙̊̚ ̂Ͼ̄Ϲ̀ϼ̉ ϶ϴϺϾϼ̉ ̀Ϲ̆ϴϿ̙϶  ̇Ͼ̄̂϶̙ ̆ϴ ̀̂Ͽ̙̂̊ Ͼ̙̂̄϶; 
- ̅Ϲϻ̂́́ϼ̀ϼ ϶̙ϸ̙̀́́̂̅̆̓̀ϼ ϻϴ Ϻϼ̄́̂Ͼϼ̅Ͽ̂̆́ϼ̀ ̅ϾϿϴϸ̂̀ Ͽ̙̙̃ϸ̙϶ ̀̂Ͽ̂Ͼϴ 

Ͼ̙̂̄϶ ϸ̂̅Ͽ̙ϸ́ϼ̉ Ϸ̄̇̃, ̙̃̂̄϶́̓́̂ ϻ Ͼ̂́̆̄̂ϿϹ̀, ̙ϻ ̙̃ϸ϶ϼ̍Ϲ́́̓̀ ϶̙ϸ́̂̅́̂Ϸ̂ 
϶̙̀̅̆̇ ́Ϲ́ϴ̅ϼ̋Ϲ́ϼ̉ ̃ϴϿ̙̐̀̆̂̂ϿϹ́̂̚϶̂̚ ̆ϴ ̂ϿϹ́̂̚϶̂̚ Ͼϼ̅Ͽ̂̆ ̙ ϻ̀Ϲ́̌Ϲ́́̓̀ 
Ͽ̙́̂ϿϹ́̂϶̂̚ Ͼϼ̅Ͽ̂̆ϼ  ̇ ̃ϴ̅̂϶ϼ̍́ϼϽ ̃Ϲ̙̄̂ϸ ́ϴ ̙̈̂́ ̃̄̂̆ϼϿϹϺ́̂̚ 
ϻϴϿϹϺ̙́̂̅̆  ̙̇̅̆ϽϿ̂϶ϼϽ ̃Ϲ̙̄̂ϸ; 

- ̅Ϲϻ̂́́ϼ̀ ϻ̀Ϲ́̌Ϲ́́̓̀  ̇ 2-2,5 ̄ϴϻϴ ϶̙ϸ́̂̅́̂Ϸ̂ ϶̙̀̅̆  ̇ Ͼϴ̃̄ϼϿ̂϶̂̚, 
Ͼϴ̃̄ϼ́̂϶̂̚, Ͽϴ̇̄ϼ́̂϶̂̚ ̙ ϻϵ̙Ͽ̐̌Ϲ́́̓̀ ̙̀̄ϼ̅̆ϼ́̂϶̂̚ ̆ϴ Ͽ̙́̂ϿϹ́̂϶̂̚ 
Ϻϼ̄́ϼ̉ Ͼϼ̅Ͽ̂̆  ̇ Ͽ̙̙̃ϸϴ̉ ̀̂Ͽ̂Ͼϴ Ͼ̙̂̄϶ ϸ̂̅Ͽ̙ϸ́ϼ̉ ̙ Ͼ̂́̆̄̂Ͽ̐́̂̚ Ϸ̄̇̃ ̇ 
̃ϴ̅̂϶ϼ̍́ϼϽ ̃Ϲ̙̄̂ϸ. 
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Ϥ.ϥ. ϨϹϸ̂̄̇Ͼ, ϝ.Ϩ. Ϥϼ϶ϼ̅, Ϝ.Ϝ. Ϟ̂϶ϴϿ̐̋̇Ͼ, Ϝ́̅̆ϼ̆̇̆ ϵϼ̂Ͽ̂Ϸϼϼ Ϻϼ϶̂̆́̏̉ ϧϔϔϡ 
Изучено содержание Cr, Ni, Pb, Cu и  Zn в крови и молоке коров в условиях повышенной 

техногенной нагрузки на среду обитания. Установлены изменения их концентрации при 
скармливании кормовой добавки, содержащей глауконит, гумат и витамин D.  

 
THE CONTENT OF SOME HEAVY METALS IN COWS ORGANISM AND BIOLOGYCAL 

VALUE OF MILK BY CONDITION INTENSIVE TECHNOGENIC LOADING ON ENVIRONMENT 
R.S. Fedoruk, Y.F. Rivis, I.I. Kovalchuk, IBA UAAS 

The effect of research Cr, Ni, Pb, Cu  and Zn on blood and milk of cows by condition intensive 
technogenic loading on environment. It was shown overpatching their concentration under feeding of 
additions by constitution glauconite, humate and vitamin D. 
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ϙ.ϗ. ϨϹϸ̂̄̋̇Ͼ 
ϨϗϢϧ ϖϣϢ «ϕϹϿϷ̂̄̂ϸ̅Ͼϴ̓ ϗϥϩϔ» 

 
Содержание свиноматок после их осеменения в группах с разным количеством поголовья 

оказывает существенное влияние на их воспроизводительную функцию. Наилучшие показатели 
воспроизводительной функции свиноматок достигаются при содержании их после осеменения по 
1-10 голов в одном станке. При содержании свиноматок по 20, 30 и 40 голов в одном станке после 
их осеменения многоплодие снижается соответственно на 12,8 %; 15,5 % и 21,9 % по сравнению 
с индивидуальным содержанием. 

 
̅϶ϼ́̂̀ϴ̆Ͼϼ, ϶̂̅̃̄̂ϼϻ϶̂ϸϼ̆ϹϿ̐́̏Ϲ ̈̇́Ͼ̊ϼϼ, ̀́̂Ϸ̂̃Ͽ̂ϸϼϹ, ̃̂̄̂̅̓̆ϴ, ̂̃̂̄̂̅, 

̂̅Ϲ̀Ϲ́Ϲ́ϼϹ, ̅̇̃̂̄̂̅́̂̅̆̐, ̅϶ϼ́̂̀ϴ̆Ͼϴ 
 

ϘϴϿ̐́ϹϽ̌ϴ̓ ϼ́̆Ϲ́̅ϼ̈ϼϾϴ̊ϼ̓ ̅϶ϼ́̂϶̂ϸ̅̆϶ϴ ̃̄Ϲϸ̇̅̀ϴ̆̄ϼ϶ϴϹ̆ 
̀ϴϾ̅ϼ̀ϴϿ̐́̂Ϲ ϼ̅̃̂Ͽ̐ϻ̂϶ϴ́ϼϹ ϵϼ̂Ͽ̂Ϸϼ̋Ϲ̅Ͼϼ̉ ̂̅̂ϵϹ́́̂̅̆ϹϽ ̅϶ϼ́ϹϽ ̃̇̆Ϲ̀ ̅̂ϻϸϴ́ϼ̓ 
ϸϿ̓ ́ϼ̉ ̂̃̆ϼ̀ϴϿ̐́̏̉ ̇̅Ͽ̂϶ϼϽ Ͼ̂̄̀ϿϹ́ϼ̓ ϼ ̅̂ϸϹ̄Ϻϴ́ϼ̓, ̅̂϶Ϲ̄̌Ϲ́̅̆϶̂϶ϴ́ϼ̓ ϼ 
̄ϴϻ̄ϴϵ̂̆Ͼϼ ́̂϶̏̉ ̆Ϲ̉́̂Ͽ̂ϷϼϽ ϼ ̄ϹϾ̂́̅̆̄̇Ͼ̊ϼϽ ̅̇̍Ϲ̅̆϶̇̒̍ϼ̉ ̈Ϲ̄̀ ϼ 
Ͼ̂̀̃ϿϹϾ̅̂϶. 

ϢϷ̄ϴ́ϼ̋Ϲ́ϼϹ ̃̂ϸ϶ϼϺ́̂̅̆ϼ Ϻϼ϶̂̆́̏̉, ̂̆̅̇̆̅̆϶ϼϹ ϼ́̅̂Ͽ̓̊ϼϼ ϼ ́Ϲϸ̂̅̆ϴ̆̂Ͼ 
̅϶ϹϺϹϷ̂ ϶̂ϻϸ̇̉ϴ ϶ Ͼ̂̀̃ϿϹϾ̅ϴ̉ ̀Ϲ̌ϴ̒̆ ́̂̄̀ϴϿ̐́̏̀ ̂̆̃̄ϴ϶ϿϹ́ϼ̓̀ 
̈ϼϻϼ̂Ͽ̂Ϸϼ̋Ϲ̅Ͼϼ̉ ̈̇́Ͼ̊ϼϽ. ϖ ̃̄̂̀̏̌ϿϹ́́̏̉ Ͼ̂̀̃ϿϹϾ̅ϴ̉ ̂̆̀Ϲ̋ϴϹ̆̅̓ ̆ϴϾϺϹ 
ϵ̂Ͽ̐̌ϴ̓ ̅Ͼ̇̋Ϲ́́̂̅̆̐ Ϻϼ϶̂̆́̏̉, ̋̆̂ ̃̄ϼ϶̂ϸϼ̆ Ͼ ̅́ϼϺϹ́ϼ̒ ϼ̉ ̃̄̂ϸ̇Ͼ̆ϼ϶́̂̅̆ϼ. 
ϦϴϾ, ̃̂ ϸϴ́́̏̀ ϗ.Ϡ. ϕϴϺ̂϶ϴ ϼ ϖ.Ϝ. Ϟ̂̀Ͽϴ̊Ͼ̂Ϸ̂ [1], ́ϴ Ϟ̇ϵϴ́ϼ ϶ 35 % ̃̂̀Ϲ̍Ϲ́ϼϽ 
϶ ̅̆ϴ́Ͼϴ̉ ̄ϴϻ̀Ϲ̍ϴϿϼ ϵ̂ϿϹϹ 40 ̉̂Ͽ̂̅̆̏̉ ϼ ̅̇̃̂̄̂̅́̏̉ ̅϶ϼ́̂̀ϴ̆̂Ͼ,  55 % 
Ͼ̂Ͽ̉̂ϻ̂϶ ϼ ̅̂϶̉̂ϻ̂϶ ̅̂ϸϹ̄ϺϴϿϼ ϶ ̂ϸ́̂̀ ̅̆ϴ́ϾϹ ̂̆ 25 ϸ̂ 40 ̅϶ϼ́̂̀ϴ̆̂Ͼ. ϖ 
ϕϹϿϷ̂̄̂ϸ̅Ͼ̂Ͻ ̂ϵϿϴ̅̆ϼ  90 % ̅϶ϼ́̂϶̂ϸ̋Ϲ̅Ͼϼ̉ ̉̂ϻ̓Ͻ̅̆϶ ̅̂ϸϹ̄ϺϴϿϼ ̂̆ 20 ϸ̂ 50 
̉̂Ͽ̂̅̆̏̉ ϼ ̅̇̃̂̄̂̅́̏̉ ̅϶ϼ́̂̀ϴ̆̂Ͼ ϶ ̂ϸ́̂̀ ̅̆ϴ́ϾϹ. 


