
 



 

 
 
 

2 ʥʘʫʢʘ: ʩʪʘʥ, ʪʘ è 

 



 3  
 
 

 

ʄɯʅɯʉʊɽʈʉʊɺʆ ʆʉɺɯʊʀ ɯ ʅɸʋʂʀ ʋʂʈɸɰʅʀ 

ɼɽʈɾɸɺʅʀʁ ɺʀʑʀʁ ʅɸɺʏɸʃʔʅʀʁ ɿɸʂʃɸɼ 

çʇʝʨʝʷʩʣʘʚ-ʍʤʝʣʴʥʠʮʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ  

ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɻʨʠʛʦʨʽʷ ʉʢʦʚʦʨʦʜʠè 

 
ʤʦʣʦʜʽʞʥʘ ʛʨʦʤʘʜʩʴʢʘ ʦʨʛʘʥʽʟʘʮʽʷ 

çʅɽɿɸʃɽɾʅɸ ɸʉʆʎɯɸʎɯʗ ʄʆʃʆɼɯè 

 

ʩʪʫʜʝʥʪʩʢɹʝ ʥʘʫʢʦʚʝ ʪʦʚʘʨʠʩʪʚʦ ʽʩʪʦʨʠʯʥʦʛʦ ʬʘʢʫʣɹʪʝʪʫ 

çʂʆʄɯʊɽʊ ɼʆʉʃɯɼɾɽʅʅʗ ɯʉʊʆʈɯɰ ʊɸ ʉʋʏɸʉʅʆʉʊɯè 
 
 
 
 
 
 
 
 

ʄɸʊɽʈɯɸʃʀ 
 
 

 

XXVI ʄʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʾ ʽʥʪʝʨʥʝʪ-ʢʦʥʬʝʨʝʥʮʽʾ 

çʇʨʦʙʣʝʤʠ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʨʦʟʚʠʪʢʫ ʥʘʫʢʠ ʥʘ ʧʦʯʘʪʢʫ ʪʨʝʪʴʦʛʦ ʪʠʩʷʯʦʣʽʪʪʷ ʫ 
ʢʨʘʾʥʘʭ ɭʚʨʦʧʠ ʪʘ ɸʟʽʾè 

 

 
 
 
 
 
 

30 ï 31 ʪʨʘʚʥʷ 2016 ʨ. 
 
 
 
 
 
 
 

 

ɿɹɯʈʅʀʂ ʅɸʋʂʆɺʀʍ ʇʈɸʎʔ 
 
 
 
 
 
 
 
 
 
 
 
 

ʇʝʨʝʷʩʣʘʚ-ʍʤʝʣʴʥʠʮʴʢʠʡ ï 2016 
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ʄʀʅʀʉʊɽʈʉʊɺʆ ʆɹʈɸɿʆɺɸʅʀʗ ʀ ʅɸʋʂʀ ʋʂʈɸʀʅʓ 

ɻʆʉʋɼɸʈʉʊɺɽʅʅʆɽ ɺʓʉʐɽɽ ʋʏɽɹʅʆɽ ɿɸɺɽɼɽʅʀɽ 

çʇʝʨʝʷʩʣʘʚ-ʍʤʝʣʴʥʠʮʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 
ʠʤʝʥʠ ɻʨʠʛʦʨʠʷ ʉʢʦʚʦʨʦʜʳè 

 
ʤʦʣʦʜʝʞʥʘʷ ʦʙʱʝʩʪʚʝʥʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ 

çʅɽɿɸɺʀʉʀʄɸʗ ɸʉʉʆʎʀɸʎʀʗ ʄʆʃʆɼɽɾʀè 

 

ʩʪʫʜʝʥʯʝʩʢʦʝ ʥʘʫʯʥʦʝ ʦʙʱʝʩʪʚʦ ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ 

çʂʆʄʀʊɽʊ ʀʉʉʃɽɼʆɺɸʅʀʗ ʀʉʊʆʈʀʀ ʀ ʉʆɺʈɽʄɽʅʅʆʉʊʀè 
 
 
 
 
 
 
 
 

ʄɸʊɽʈʀɸʃʓ 
 
 

 

XXVɯ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʠʥʪʝʨʥʝʪ-ʢʦʥʬʝʨʝʥʮʠʠ 

çʇʨʦʙʣʝʤʳ ʠ ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʥʘʫʢʠ ʚ ʥʘʯʘʣʝ ʪʨʝʪʴʝʛʦ ʪʳʩʷʯʝʣʝʪʠʷ ʚ 
ʩʪʨʘʥʘʭ ɽʚʨʦʧʳ ʠ ɸʟʠʠè 

 

 
 
 
 
 
 

30 ï 31 ʤʘʷ 2016 ʛ. 
 
 
 
 
 
 
 

 

ʉɹʆʈʅʀʂ ʅɸʋʏʅʓʍ ʈɸɹʆʊ 
 
 
 
 
 
 
 
 
 
 
 
 

ʇʝʨʝʷʩʣʘʚ-ʍʤʝʣʴʥʠʮʢʠʡ ï 2016 
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ʉɽʂʎɯʗ: ɹɯʆʃʆɻɯʏʅɯ ʅɸʋʂʀ 
 

Nurmatova M., Bozorov B.  
 (Samarqand, O`zbekiston) 

 
MAHALLIY USULDA TAYYORLANGAN ACHITQILARNING NON MAHSULOTLARINING ORGANOLEPTIK 

VA FIZIK-KIMYOVIY XUSUSIYATLARIGA TA`SIRI 
 

Har bir viloyat, tuman va hattoki qishloqning non yopishdagi tajribalari o`ziga xoslik an`analari mavjud. 
Texnologik nuqtai nazardan non tayyorlashda achitqilardan foydalanish katta ahamiyat kasb etdi. Shu oôrinda non 
tayyorlash jarayonida achitqi dastlab havodan tushgan desak xato boôlmas. Koôp mamlakatlarda non unga achitqi, 
tuz, shakar va ozroq yogô yoki margarin qoôshib tayyorlanadi. Bu komponentlar achitqini tez rivojlanishi uchun 
zarur va oqibatda nonning sifatini yaxshilashga xizmat qiladi. Bugungi kunda milliy urf-odatlar, to`yimlilikni 
koôtarish, parhez, toôy-xasham va boshqa ehtiyojlardan kelib chiqqan holda nonga boshqa komponentlar ham 
qoôshiladi [wikipedia.ru]. 

Oxirgi yillarda non tayyorlashda anchagina oôzgarishlar yuz bermoqda, eng avvalo bu xamir qoradigan va 
unga ishlov beradigan mashinalarga taaluqlidir. Nonvoychilikning yanada kengayib borishi, bu jarayonni 
tezlashtiruvchi barcha yangi usullardan foydalanishni taqozo etadi. Xuddi shu maqsadga erishish uchun xamirga 
koôproq achitqi zamburugôlari va ferment preparatlari aralashtirilmoqda. Bunday nonning sifati esa avvalgilardan 
past boôlmasligini eôtibordan tashqarida qoldirish mumkin emas [Q. Davranov, 2013]. Achitqilarning selektiv 
shtammlarini ajratish maqsadida mahalliy sharoitda tayyorlangan selektiv achitqilardan foydalanib tayyorlangan 
nonlarning organoleptik va fizik-kimyoviy xususiyatlarini oᾶrganish dolzarb masalalardan biri hisoblanadi.  

Yuqorida tahlil qilingan maôlumotlardan kelib chiqib, biz K3 (Kattaqoᾶrgᾶon tumanida mahalliy sharoitda 
tayyorlangan achitqilardan ajratib olib oᾶstirilgan), S2 (Samarqand tumanida mahalliy sharoitda tayyorlangan 
achitqilardan ajratib olib oᾶstirilgan) va U2 (Urgut tumanida mahalliy sharoitda tayyorlangan achitqilardan ajratib 
olib oᾶstirilgan) izolyatlarining nonlar organoleptik va fizik-kimyoviy xususiyatlariga taôsirini oᾶrgandik. Bunda 
nazorat varianti esa keng isteômoldagi sanoat darajasida ishlab chiqarilgan qadoqlangan achitqilar foydalanildi. 
Non tayyorlash jarayoni umumiy texnologiya asosida olib borildi. Nonning sifat koᾶrsatkichlari, ya`ni organoleptik 
koᾶrsatkichlari va fizik-kimyoviy xususiyatlari L. Puchkova (1982) va Noinboyev (2002) usullaridan foydalanilgan 
holda SamDU Genetika va biokimyo kafedrasining laboratoriyasida aniqlandi. 

Tayyorlangan non mahsulotlarini sifat jihatdan tahlil qilishda ularning organoleptik hususiyatlari muhim 
ahamiyatga ega. Bu koᾶrsatkichlarga nonning ustki qatlam holati, rangi, yumshoqligi va elastikligi, taômi hamda 
hidi kiradi. Tajribalarimizda nonning ustki qatlami holatini baholashda 3 xil darajadan (qalin, oᾶrtacha va yupqa) 
foydalandik. Non mahsulotlarini rangi tekshirilganda uning sifatli ekanligini belgilovchi asosiy ranglar oq, kulrang 
va qoramtir ranglar hisoblanadi, uni boshqa har qanday rangda boᾶlishi nonning sifatsizligini ifodalaydi. Nonni 
yumshoqligi va elastiklik jihatdan yaxshi hisoblash uchun uni biror qismini barmoq bilan bosib koᾶrilganda shu 
qism yana oᾶz joyiga qaytishi lozim, aks holda non bu hususiyat boᾶyicha sifatsiz deb topiladi. Non 
mahsulotlarining taômi va hidi eng asosiy koᾶrsatkichlar hisoblanadi. Agarda non achitqi hidi ufurib tursa, bunday 
non taôm va hid jihatdan sifatsiz deb topiladi. Tekshirish natijalari 1-jadvalda keltirilgan. 1-jadvalda keltirilgan 
maôlumotlarni tahlil qilish asosida quyidagilarni bayon qilish mumkin: 

- mahalliy sharoitda tayyorlangan achitqi kulturalaridan foydalanilib tayyorlangan nonlarning organoleptik 
koᾶrsatkichlari, jumladan mahsulotning ust qismi holati boᾶyicha tahlil qilinganda, Kattaqoᾶrgᾶon tumani hududlarida 
tayyorlangan achitqi ishtirokida tayyorlangan 4 ta nondan 3 tasi (yaôni 75 %) ijobiy xususiyatga ega boᾶldi. Bu 
koᾶrsatkich Samarqand va Urgut tumani hududlarida tayyorlangan achitqi ishtirokida tayyorlangan nonlarda 50 
%ni tashkil etdi. Eslatish joizki, nazorat variantida ham bu koᾶrsatkich 75 % teng boᾶldi; 

 
1-jadval 

Mahalliy usulda tayyorlangan achitqi kulturalari asosida tayyorlangan nonlarning organoleptik 
koᾶrsatkichlari* 

 
Organoleptik 
koᾶrsatkich 

Koᾶrsatkich 
darajasi 

Mahalliy usulda tayyorlangan va non tayyorlashda 
foydalanilgan achitqi izolyati nomi 

Nazorat 
(paketlangan 

achitqi) K3 S2 U2 

1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 

Ustki qismi 
holati 

Qalin  
(5-8 mm) 

     +      +   +  

Oôrtacha  
(3-5 mm) 

+ + +  +  +  + +   + +  + 

Yupqa  
(3 mmdan kam) 

   +    +   +      

Rangi Oq, kulrang, 
qoramtir 

+  + + + +  +  + +  + +   

Boshqa rang  +     +  +   +   + + 

Yumshoq va 
elastikligi 

Yaxshi   + + +   + + +  +    + 

Yomon + +    + +    +  + + +  
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Taômi  Yaxshi + + + + + + + + +  + + + + + + 

Yomon          +       

Hidi Yoqimli + + +  +  + +   + + + +  + 

Yoqimsiz     +  +   + +     +  

*xulosalar tajribali mutaxassis (novvoy) tomonidan berildi 

- Tayyorlangan nonlar rang boᾶyicha tahlil qilinganda, Kattaqoᾶrgᾶon tumani hududlarida tayyorlangan 
achitqi ishtirokida tayyorlangan 4 ta nondan 3 tasi (yaôni 75 %) ijobiy xususiyatga ega boᾶldi, yaôni ularning rangi 
oq, kulrang va qoramtirroq boᾶldi. Bu koᾶrsatkich Samarqand va Urgut tumani hududlarida tayyorlangan achitqi 
ishtirokida tayyorlangan nonlarda mos tarzda 75% va 50 %ni tashkil etdi. Nazorat variantida ham bu koᾶrsatkich 
50 % teng boᾶldi; 

- Tayyorlangan nonlar yumshoqligi va elastikligi boᾶyicha tahlil qilinganda, Urgut tumani hududlarida 
tayyorlangan achitqi ishtirokida tayyorlangan 4 ta nondan 3 tasi (yaôni 75 %) ijobiy xususiyatga ega boᾶldi, yaôni 
ularda elastiklik yuqori darajada ekanligi ayon boᾶldi. Kattaqoᾶrgᾶon va Urgut tumani hududlarida tayyorlangan 
achitqi ishtirokida tayyorlangan nonlarda bu koᾶrsatkich 50 %ni tashkil etdi. Ajablanarlisi, nazorat variantida bu 
koᾶrsatkich atigi 25 % teng boᾶldi; 

- Tayyorlangan nonlar taômi boᾶyicha tahlil qilinganda, tajribali mutaxassis tomonidan bildirilgan fikrga koᾶra 
tahlil qilinayotgan 16 ta nonning 15 tasi taômi juda yaxshi holatda boᾶldi; 

- Tayyorlangan nonlar hidi boᾶyicha tahlil qilinganda, Kattaqoᾶrgᾶon va Samarqand tumani hududlarida 
tayyorlangan achitqi ishtirokida tayyorlangan 4 ta nondan 3 tasi (yaôni 75 %) ijobiy xususiyatga ega boᾶldi, Urgut 
tumani hududlarida tayyorlangan achitqi ishtirokida tayyorlangan nonlarda bu koᾶrsatkich 50 %ni tashkil etdi. 
Nazorat variantida bu koᾶrsatkich 75 % teng boᾶldi. 

Yuqorida tahlil qilingan maôlumotlarga asoslanib xulosa qilish mumkinki, mahalliy usulda tayyorlanayotgan 
achitqi kulturalari ishtirokida tayyorlangan nonlarning organoleptik koᾶrsatkichlari sanoat darajasida ishlab 
chiqarilayotgan achitqilar asosida tayyorlanayotgan nonlarning ushbu koᾶrsatkichlaridan kam emas. Ayniqsa, 
Kattaqoᾶrgᾶon hududlarida tayyorlanayotgan achitqi kulturalari ayrim koᾶrsatkichlari boᾶyicha sanoat darajasida 
ishlab chiqarilayotgan achitqilardan koᾶproq ijobiy hususiyatlarga ega.  Non mahsulotlarining asosiy sifat 
koᾶrsatkichlariga ularning fizik-kimyoviy koᾶrsatkichlari, jumladan ularning namligi va gᾶovakligi kiradi. 
Tadqiqotlarimiz davomida biz ushbu koᾶrstkichlarni aniqladik. Tajriba natijalari 2-jadvalda keltirilgan. 

2-jadval 
Mahalliy usulda tayyorlangan achitqi kulturalari asosida tayyorlangan nonlarning fizik-kimyoviy 

koᾶrsatkichlari 
Variant xi (takror) Namligi*, % Gᾶovakligi**, % 

K3 1 49 60 

2 46 75 

3 54 63 

4 50 78 

M Ñ m 49,72 Ñ 1,27 69,0 Ñ 3,42 

S2 1 45 58 

2 58 66 

3 48 72 

4 53 64 

M Ñ m 51,0 Ñ 2,21 65,0 Ñ 2,23 

U2 1 42 70 

2 48 59 

3 54 64 

4 47 74 

M Ñ m 47,75 Ñ 1,90 66,75 Ñ 2,55 

Nazorat 1 48 76 

2 51 72 

3 49 66 

4 54 70 

M Ñ m 50,5 Ñ 1,02 71,0 Ñ 1,61 

*DAST 21091-75 boᾶyicha 48-51 % boᾶlishi shart; 
**DAST 5669-51 boᾶyicha 55-70 % boᾶlishi shart; 
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1-rasm. Mahalliy usulda tayyorlangan achitqi kulturalari asosida tayyorlangan nonlarning fizik-kimyoviy 

koᾶrsatkichlari ( % ) da 
 

2 ï jadval va 1-rasmdagi maôlumotlarda koᾶrinib turibdiki, oᾶrganilgan barcha variantlardagi non 
mahsulotlarining fizik-kimyoviy koᾶrsatkichlari standart koᾶrsatkichlariga toᾶliq mos keladi. Tayyorlangan nonlar 
namligi boᾶyicha tahlil qilinganda, Kattaqoᾶrgᾶon tumani hududlarida tayyorlangan achitqi ishtirokida tayyorlangan 
nonlarda namlik oᾶrtacha 49,72 % teng boᾶlgan boᾶlsa, Samarqand va Urgut tumani hududlarida tayyorlangan 
achitqi ishtirokida tayyorlangan nonlarda bu koᾶrsatkich mos tarzda 51,0 % va 47,75 %ni tashkil etdi. Nazorat 
variantida bu koᾶrsatkich 50,5% teng boᾶldi. DAST 21091-75 boᾶyicha nonlarning namligi 48-51 % boᾶlishini 
hisobga olsak, yuqoridagi koᾶrsatkichlar qoniqarli darajada deyishimiz mumkin. Tayyorlangan nonlar g`ovakligi 
boᾶyicha tahlil qilinganda, Kattaqoᾶrgᾶon tumani hududlarida tayyorlangan achitqi ishtirokida tayyorlangan nonlarda 
namlik oᾶrtacha 69,0 % teng boᾶlgan boᾶlsa, Samarqand va Urgut tumani hududlarida tayyorlangan achitqi 
ishtirokida tayyorlangan nonlarda bu koᾶrsatkich mos tarzda 65,0 % va 67,75 %ni tashkil etdi. Nazorat variantida 
bu koᾶrsatkich 71,0% teng boᾶldi. DAST 5669-51 boᾶyicha nonlarning gᾶovakligi 55-70 % boᾶlishini hisobga olsak, 
yuqoridagi koᾶrsatkichlar standart talabiga toᾶliq javob beradi. Oᾶtkazilgan tajribalar va ularning natijalaridan kelib 
chiqqan holda mahalliy sharoitda tayyorlangan achitqi kulturalari nonlarning sifat koᾶrsatkichlariga salbiy taôsir 
koᾶrsatmaydi deb hisoblaymiz.  

 
 

Bahritdin Bazarov, Nargiza Qodirova, Baxtiyor Qodirov 
(Samarqand, O`zbekiston) 

  
QORAKO`LCHILIKNI RIVOJLANTIRISH VA UNING ISTIQBOLLARI 

 

Ma`lumki, bugingi kunda jahonda 659 ta hisobga olingan qoóy zotlari mavjud, ulardan turli xildagi; jun, 
goósht, teri, sut kabi mahsulotlarni olinadi. Ammo mana shunday turli xildagi ixtisoslashgan zotlar orasida 
faqatgina qorakul qoóy zoti oózining yuqori sifatli barra terisi bilan dong taratgan. Oózbekiston Respublikasi Oórta 
Osiyo mamlakatlari (Turkistonda) orasida qorakoól qoóylarini urchitish borasida eng qadimgisi hisoblanadi va shu 
bois, qorakoólchilikda yaratilgan juda koóplab zavod tiplari, ranglar va boshqalar mamlakatimiz shaharlari va 
viloyatlarining nomlari bilan atalgan boólsa kerak (Buxoro, Forish, Surxondaryo, Qoraqalpoq surlari, Nishon, Ayoq 
agitma va hakoza zavod tiplari). Bugungi kunda O`zbekistonda 100 dan ortiq qorakoólchilik shirkat xoójaliklari 
faoliyat koórsatmoqda. Ulardan 20 tasi naslchilik zavodi, 18 tasi naslchilik xoójaligi maqomiga ega. Keyingi yillarda 
olimlarimiz chorvadorlar bilan hamkorlikda qorakoól qoóylari naslini yaxshilash, yaylovlar hosildorligini oshirish 
boóyicha salmoqli natijalarga erishdilar. Qorakoól qoóylarining sakkizta yangi zoti yaratildi. Yaylovlar hosildorligini 
oshirish uchun besh xil oósimlik navi yaratilib, elita urugóchiligi yoólga qoóyildi.  

Ma`lumki, qorakoôl zotli qoôylar eng qadimgi zot hisoblanadi. Uzoq vaqtlargacha Oôrta Osiyoga bu xildagi 
qoôylar XIII asrda arablar tomonidan keltirilgan deb hisoblanar edi. Lekin qorakoôl qoôylarning kelib chiqish tarixini 
oôrganish shuni koôrsatdiki, bu zot hozirgi Oôzbekiston hududida chiqarilgan boôlib, keyinchalik boshqa 
respublikalarga va chet mamlakatlarga tarqalgan. Hozirgi vaqtda qorakoôl qoôylarining kelib chiqishi toôg`risidagi 
bu gipotezani mamlakatimizdagi barcha koôzga koôringan qorakoôlchi mutaxassislar va hatto chet ellik olimlar ham 
tasdiqlamoqda. Qorakoól qoóy zoti jahonda eng yaxshi qorakoól barra terisini yetkazib beradi. Qorakoól 
tovarshunosligi deb nomlanuvchi moóynachilik sanoatida va sotuvida, qorakoólga boólgan talab barcha 
mamlakatlarda juda yuqori, shu bois ham qorakoól zoti juda keng koólamda tarqalib ketgan va Osiyo, Afrika, 
Evropa va Amerika qitôalarining ellikdan ortiq mamlakatlarida urchitilmoqda. Qorakoól qoóy zotlari va ular tipidagi 
duragaylarning jahondagi soni oórtacha ï 30 mln boshdan ortiq, qorakoól terisi ishlab chiqarish esa 9 ï 10 mln 
donani tashkil qiladi. 

Qorakoôl qoôylar juda chidamli boôlib, choôl yaylovlarida oôtlatib boqish va asrash uchun yaxshi moslashgan. 
Ular asosan, qora (80 %) boôladi, kul rang, sur tusli, jigar rang, zangori va oq rangli qoôylar ham urchitiladi. Kul 
rang qorakoôl qoôylari konstitutsiyasining bir oz boôshligi, hayotchanligining pastroqligi bilan xarakterlanadi. Shunga 
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koôra, ular boqish va asrash sharoitiga ancha talabchan boôladi. Sur tusdagi qorakoôl qoôylar xoôjalik jihatdan katta 
ahamiyatga ega. Jigar rang qorakoôl qoôylar juda ozchilikni tashkil etadi, shu tufayli ularning qoôchqorlari naslchilik 
uchun qoldiriladi. Qorakoól qoózilari 1,5 ï 2 yoshligida biologik jihatdan yetiladi, aynan mana shu muddatdan 
boshlab, ular toóla qimmatli avlod qoldirish qobiliyatiga ega boóladilar. Keskin oózgaruvchan iqlim sharoiti qorakoól 
qoóylarining deyarlik yuqori boólmagan, serpushtliligini taômin etadi va har 100 bosh ona sovliqdan oórtacha 100 ï 
105 ta qoózi olish imkoniyatini yaratadi. Oziqa va iqlim jihatidan noqulay kelgan yillari esa uning miqdori 30 % ga 
kamayadi, qulay kelgan yillarda esa oórtacha 10 ï 12 % ga ortishi kuzatiladi. Sovliqlarning tirik massasi oórtacha 
40 ï 42 kg ni tashkil etsa qoóchqorlarniki esa 65 -70 kg ni tashkil etadi, shunga mos holda ulardan qirqib 
olinadigan junning miqdori ham oózaro mos holda 2,0 - 2,5 va 2,5 ï 3,5 kg ni tashkil etadi.  

Qorakoól qoóylari nisbatan qisqa muddat davomida (bahordan kuzning oxirigacha) juda tez va yaxshigina 
semiradi. Keyingi yillari qorakoól qoóylarining goósht uchun soóyiladigan kontingentlarini boórdoqiga boqish keng 
ommalashmoqda. Qorakoól qoóy zotidan homilaning embrional rivojlanish davridagi muddati boóyicha tugóilajak 
qoózilarning yoshiga qarab turli turdagi terilar olinadi ï golyak, korakoólcha, qorakoól ï qorakoólcha, qorakoól, 
yoqabob, pustak qoóy terisi olinadi. Qorakoól qoóy zotlari bosh sonining ortishi mahalliy dagóal junli qoóy zotlariga 
qorakoól zotining qonini singdirish hisobiga amalga oshdi. Qorakoól qoóylarining genetik tabiati, uning barralik 
xususiyatlarini tiplarini nasldan-naslga oótish xarakteri mahalliy dagóal junli qoóy zotlarini juda tez barra tipli 
hayvonlarga aylanishini taômin etdi. Iqlimiy, tabiiy yaylov sharoitlari, xoójalik ï iqtisodiy talablar va saralash ï 
juftlashlarning yoónalishi oóz taôsirini koórsatdi va qorakoól zotli qoóylarning oóziga xos spetsifik tomonlarini aniqlab 
berdi. Mahsuldorlik sifatlarini namoyon qilish uchun paratipik omillar singari, genotipik omillar ham kuchli taôsir 
koórsatdi, yaôni bular qorakoól qoóylarining turli tuman shakllari va barra mahsulotlarining sifatida oóz aksini topdi. 
Chorvachilik mahsulotlarini ishlab chiqarishda choól chorvachiligi Oózbekistondagi eng muhim tarmoqlardan biri 
boólib hisoblanadi va uni yanada barqaror rivojlantirishning beqiyos imkoniyatlari mavjud. Hozirgi kunda 
Oózbekistonda ishlab chiqarilayotgan yalpi goósht mahsulotlarining 40 % dan ortiqroq qismi, sut mahsulotlarining 
20 %, jun mahsulotlarining 100 %, poóstinbop terilar ishlab chiqarishning 80 %, qorakoól terilar ishlab chiqarishning 
100 % va shirdon yoki qorincha fermentlari ishlab chiqarishning 100 % aynan choól chorvachiligi ulushiga toógóri 
keladi. Sohaning asosiy ishlab chiqarish vositalari ï chorva mollari va ularni amalda yil davomida oziqa bilan 
taôminlovchi tabiiy choól yaylovlari hisoblanadi. Har ikkala omil bir ï biri bilan uzviy bogólangan boólib, birining 
rivojlanishi albatta ikkinchisini rivojlanishini taôminlaydi. Shu bois choól chorvachiligi samaradorligi va uning 
barqaror rivojlanishi tabiiy choól yaylovlarining hosildorlik va yaylov oziqalarning toóyimlilik qiymatiga bogóliq 
(Rabbimov F., Sherov J., Abdurahmonov M. 2012). Mamlakatimizning choól va adirli hududlarida qorakoólchilikka 
ixtisoslashgan yirik xoójaliklar joylashgan. Maôlumki, qorakoólchilik Oózbekiston chorvachiligining salmoqli 
sohalaridan biri hisoblanadi. Bundan tashqari choól va adirlarning tabiiy oósimlik qoplami qorakoólchilikning asosiy 
oziqa manbai vazifasini oótaydi. Oózbekistondagi mavjud 23,1 million gektar yaylov va pichanzorlarning 17,5 
million gektari choól yaylovlari sifatida qorakoólchilikda foydalanilmoqda.  

 
 

ʃʶʜʤʠʣʘ ɼʠʧʪʘʥ 
(ʂʠʾʚ, ʋʢʨʘʾʥʘ) 

 
ʌɸʂʊʆʈʀ, ʑʆ ɺʇʃʀɺɸʖʊʔ ʅɸ ʇʈʆʗɺ ʎʋʂʈʆɺʆɻʆ ɼɯɸɹɽʊʋ ɯ ʊɸ ɯɯ ʊʀʇʋ 

 

ʋ ʨʦʟʚʠʥʫʪʠʭ ʢʨʘʾʥʘʭ ʩʚʽʪʫ ʱʦʨʽʯʥʦ ʨʝʻʩʪʨʫʻʪʴʩʷ 2...6 % ʭʚʦʨʠʭ ʥʘ ʮʫʢʨʦʚʠʡ ʜʽʘʙʝʪ (ʎɼ) ʚʽʜ 
ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʥʘʩʝʣʝʥʥʷ. ɿʘ ʜʘʥʠʤʠ ɺʩʝʩʚʽʪʥʴʦʾ ʬʝʜʝʨʘʮʽʾ ʮʫʢʨʦʚʦʛʦ ʜʽʘʙʝʪʫ (IDF), ʋʢʨʘʾʥʘ ʥʘʣʝʞʠʪʴ 
ʜʦ ʯʠʩʣʘ ʢʨʘʾʥ ʟ ʚʠʩʦʢʠʤʠ ʪʝʤʧʘʤʠ ʧʨʦʛʨʝʩʫʚʘʥʥʷ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʥʘ ʎɼ [1].  

ʎʫʢʨʦʚʠʡ ʜʽʘʙʝʪ ï ʮʝ ʛʨʫʧʘ ʤʝʪʘʙʦʣʽʯʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʛʽʧʝʨʛʣʽʢʝʤʽʻʶ, ʷʢʘ ʻ 
ʨʝʟʫʣʴʪʘʪʦʤ ʜʝʬʝʢʪʽʚ ʩʝʢʨʝʮʽʾ ʽʥʩʫʣʽʥʫ, ʜʽʾ ʽʥʩʫʣʽʥʫ ʘʙʦ ʦʙʦʭ ʮʠʭ ʬʘʢʪʦʨʽʚ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʮʴʦʛʦ ʤʦʞʫʪʴ 
ʚʠʥʠʢʘʪʠ ʭʨʦʥʽʯʥʽ ʫʩʢʣʘʜʥʝʥʥʷ, ʱʦ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʧʦʰʢʦʜʞʝʥʥʷ ʘʙʦ ʚʽʜʤʦʚʠ ʨʽʟʥʠʭ ʦʨʛʘʥʽʚ, ʟʦʢʨʝʤʘ, ʦʯʝʡ, 
ʥʠʨʦʢ, ʩʝʨʮʷ ʪʘ ʢʨʦʚʦʥʦʩʥʠʭ ʩʫʜʠʥ [2].  

ʎʫʢʨʦʚʠʡ ʜʽʘʙʝʪ ɯ ʪʠʧʫ (ʽʥʩʫʣʽʥʦʟʘʣʝʞʥʠʡ) ï ʟʘʭʚʦʨʶʚʘʥʥʷ ʘʫʪʦʽʤʫʥʥʦʾ ʧʨʠʨʦʜʠ, ʱʦ 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʚʠʨʦʙʣʝʥʥʷʤ ʚ ʦʨʛʘʥʽʟʤʽ ʣʶʜʠʥʠ ʘʥʪʠʪʽʣ ʜʦ b-ʢʣʽʪʠʥ ʧʽʜʰʣʫʥʢʦʚʦʾ ʟʘʣʦʟʠ, ʱʦ ʧʨʠʚʦʜʠʪʴ 
ʜʦ ʟʘʛʠʙʝʣʽ ʚʩʽʭ ʮʠʭ ʢʣʽʪʠʥ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʮʴʦʛʦ ʽʥʩʫʣʽʥ ʧʝʨʝʩʪʘʻ ʚʠʨʦʙʣʷʪʠʩʷ, ʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʛʣʶʢʦʟʠ ʚ 
ʢʨʦʚʽ ʧʽʜʚʠʱʫʻʪʴʩʷ. ɿôʷʚʣʷʻʪʴʩʷ ʧʦʪʨʝʙʘ ʫ ʚʚʝʜʝʥʥʽ ʰʪʫʯʥʦʛʦ ʛʦʨʤʦʥʫ. 

ʎʫʢʨʦʚʠʡ ʜʽʘʙʝʪ ɯɯ ʪʠʧʫ (ʽʥʩʫʣʽʥʦʥʝʟʘʣʝʞʥʠʡ) ï ʭʨʦʥʽʯʥʝ ʟʘʭʚʦʨʶʚʘʥʥʷ ʦʙʤʽʥʫ ʨʝʯʦʚʠʥ ʥʝʽʤʫʥʥʦʾ 
ʧʨʠʨʦʜʠ.  

ʆʩʥʦʚʥʠʡ ʤʝʭʘʥʽʟʤ ʨʦʟʚʠʪʢʫ ï ʟʥʠʞʝʥʥʷ ʯʫʪʣʠʚʦʩʪʽ ʪʢʘʥʠʥ ʦʨʛʘʥʽʟʤʫ ʜʦ ʚʣʘʩʥʦʛʦ ʽʥʩʫʣʽʥʫ [3]. ʅʘ 

ʩʘʤʦʤʫ ʧʦʯʘʪʢʫ ʟʘʭʚʦʨʶʚʘʥʥʷ ʨʽʚʝʥʴ ʛʣʶʢʦʟʠ ʚ ʢʨʦʚʽ ʥʝ ʟʨʦʩʪʘʻ, ʦʩʢʽʣʴʢʠ b-ʢʣʽʪʠʥʠ ʥʝ ʪʘʢ ʩʠʣʴʥʦ 
ʫʰʢʦʜʞʝʥʽ, ʽ ʜʣʷ ʧʦʜʦʣʘʥʥʷ ʽʥʩʫʣʽʥʦʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʽʥʩʫʣʽʥ ʩʠʥʪʝʟʫʻʪʴʩʷ ʚ ʧʽʜʚʠʱʝʥʽʡ ʢʽʣʴʢʦʩʪʽ. ɺʠʥʠʢʘʻ 
ʛʽʧʝʨʽʥʩʫʣʽʥʝʤʽʷ, ʱʦ ʜʦ ʧʝʚʥʦʛʦ ʯʘʩʫ, ʭʦʯ ʽ ʧʽʜʪʨʠʤʫʻ ʥʦʨʤʘʣʴʥʠʡ ʨʽʚʝʥʴ ʛʣʶʢʦʟʠ ʚ ʢʨʦʚʽ, ʘʣʝ ʩʧʨʠʷʻ 

ʟʥʠʞʝʥʥʶ ʬʫʥʢʮʽʾ b-ʢʣʽʪʠʥ. ɯʥʩʫʣʽʥʦʨʝʟʠʩʪʝʥʪʥʽʩʪʴ ʧʦʨʫʰʫʻ ʣʽʧʽʜʥʠʡ ʽ ʚʫʛʣʝʚʦʜʥʠʡ ʦʙʤʽʥ, ʫ ʨʝʟʫʣʴʪʘʪʽ 
ʮʴʦʛʦ ʚʠʥʠʢʘʶʪʴ ʨʽʟʥʽ ʧʘʪʦʣʦʛʽʯʥʽ ʧʨʦʮʝʩʠ. ɺʦʥʠ ʩʧʨʠʷʶʪʴ ʧʨʠʛʥʽʯʝʥʥʶ ʨʦʙʦʪʠ ʢʣʽʪʠʥ, ʷʢʽ ʧʨʦʜʫʢʫʶʪʴ 
ʽʥʩʫʣʽʥ, ʽ ʟʙʽʣʴʰʫʶʪʴ ʥʝʛʘʪʠʚʥʽ ʥʘʩʣʽʜʢʠ ʽʥʩʫʣʽʥʦʨʝʟʠʩʪʝʥʪʥʦʩʪʽ [4].  

ɼʘʥʠʡ ʪʠʧ ʮʫʢʨʦʚʦʛʦ ʜʽʘʙʝʪʫ ʤʦʞʝ ʚʠʥʠʢʥʫʪʠ ʚʥʘʩʣʽʜʦʢ ʧʨʦʮʝʩʽʚ, ʱʦ ʤʦʞʫʪʴ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʥʫʪʠ ʥʘ 
ʧʽʜʰʣʫʥʢʦʚʫ ʟʘʣʦʟʫ (ʧʘʥʢʨʝʘʪʠʪ, ʪʨʘʚʤʘ, ʨʘʢ ʧʽʜʰʣʫʥʢʦʚʦʾ ʟʘʣʦʟʠ ʪʘ ʽʥ.) [2]. ʂʨʽʤ ʮʴʦʛʦ, ʜʽʘʙʝʪ ʤʦʞʝ 
ʚʠʢʣʠʢʘʪʠ ʪʨʠʚʘʣʝ ʚʞʠʚʘʥʥʷ ʧʝʚʥʠʭ ʤʝʜʠʢʘʤʝʥʪʽʚ [3]. 
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ʋʟʘʛʘʣʴʥʝʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʮʫʢʨʦʚʦʛʦ ʜʽʘʙʝʪʫ ʦʙʦʭ ʪʠʧʽʚ ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣʠʮʽ 1. 
ʊʘʙʣʠʮʷ 1 

ʆʩʥʦʚʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʮʫʢʨʦʚʦʛʦ ʜʽʘʙʝʪʫ ɯ ʪʘ ɯɯ ʪʠʧʫ 
ʆʟʥʘʢʠ  ɯ ʪʠʧ  

(ʽʥʩʫʣʽʥʦʟʘʣʝʞʥʠʡ) 
ɯɯ ʪʠʧ (ʽʥʩʫʣʽʥʦʥʝʟʘʣʝʞʥʠʡ) 

ʇʦʰʠʨʝʥʽʩʪʴ 
ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ  

0,2 ï 0,5 %, ʦʙʠʜʚʽ ʩʪʘʪʽ ʚʨʘʞʘʶʪʴʩʷ 
ʦʜʥʘʢʦʚʦ 

2 ï 4 %, ʞʽʥʢʠ ʭʚʦʨʽʶʪʴ ʯʘʩʪʽʰʝ ʟʘ 
ʯʦʣʦʚʽʢʽʚ 

ɺʽʢ  ɼʽʪʠ, ʤʦʣʦʜʽ ʣʶʜʠ ɼʦʨʦʩʣʽ 

ʉʝʟʦʥʥʽʩʪʴ  ʆʩʽʥʥʴʦ-ʟʠʤʦʚʠʡ ʧʝʨʽʦʜ ɺʽʜʩʫʪʥʷ  

ʇʦʯʘʪʦʢ ʭʚʦʨʦʙʠ ɻʦʩʪʨʠʡ, ʤʦʞʣʠʚʘ ʢʦʤʘ ʇʦʚʽʣʴʥʠʡ, ʧʦʩʪʫʧʦʚʠʡ  

ʇʝʨʝʙʽʛ ʟʘʭʚʦʨʶʚʘʥʥ ̫ ʃʘʙʽʣʴʥʠʡ, ʯʘʩʪʦ ʪʷʞʢʠʡ ʉʪʘʙʽʣʴʥʠʡ  

ʂʝʪʦʘʮʠʜʦʟ  ʉʭʠʣʴʥʽ  ʈʽʜʢʦ  

ʉʪʘʪʫʨʘ ʣʶʜʝʡ ʍʫʜʽ  ʏʘʩʪʦ ʦʞʠʨʽʥʥʷ 

ɺʪʨʘʪʘ ʚʘʛʠ  ɺʽʜʙʫʚʘʻʪʴʩʷ  ʉʭʫʜʥʝʥʥʷ ʜʫʞʝ ʨʽʜʢʦ  

ʂʦʥʮʝʥʪʨʘʮʽʷ ʽʥʩʫʣʽʥʫ ʚ ʢʨʦʚʽ  ʅʠʟʴʢʘ ʘʙʦ ʥʝ ʚʠʟʥʘʯʘʻʪʴʩʷ  ʏʘʩʪʦ ʥʦʨʤʘʣʴʥʘ; ʤʦʞʝ ʙʫʪʠ 
ʧʽʜʚʠʱʝʥʦʶ 

ʇʽʟʥʽ ʫʩʢʣʘʜʥʝʥʥʷ ʄʽʢʨʦʘʥʛʽʦʧʘʪʽʾ  ʄʘʢʨʦʘʥʛʽʦʧʘʪʽʾ  

ɸʥʪʠʪʽʣʘ ʜʦ b- ʢʣʽʪʠʥ ʅʘʷʚʥʽ  ɺʽʜʩʫʪʥʽ  

ʂʽʣʴʢʽʩʪʴ b-ʢʣʽʪʠʥ 2-10 % 80 % 

ɿʚ'ʷʟʦʢ ʟ ʘʚʪʦʽʤʫʥʥʠʤʠ 
ʟʘʭʚʦʨʶʚʘʥʥʷʤʠ 

ʏʘʩʪʦ  ɺʽʜʩʫʪʥʽʡ  

ɿʚ'ʷʟʦʢ ʟ HLA  B8, B15, Dw3, Dw4; DR3 ʪʘ DR4 
(ʤʘʡʞʝ ʫ 95 % ʭʚʦʨʠʭ) 

ʅʝʤʘʻ  

ʃ̔ ʢʫʚʘʥʥʷ  ɯʥʩʫʣʽʥʦʪʝʨʘʧʽʷ ɼʽʻʪʘ; ʩʫʣʴʬʦʥʽʣʩʝʯʦʚʠʥʥʽ ʪʘ 
ʮʫʢʨʦʟʥʠʞʫʚʘʣʴʥʽ ʧʨʝʧʘʨʘʪʠ; 

ʥ̔ʩʫʣʽʥʦʪʝʨʘʧʽʷ 

 
ʅʝ ʟʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ ʦʜʥʦʟʥʘʯʥʠʭ ʧʨʠʯʠʥ ʮʫʢʨʦʚʦʛʦ ʜʽʘʙʝʪʫ ʥʘ ʩʴʦʛʦʜʥʽ ʥʝ ʚʠʷʚʣʝʥʦ, ʽʩʥʫʶʪʴ 

ʧʝʚʥʽ ʬʘʢʪʦʨʠ ʨʠʟʠʢʫ ʨʦʟʚʠʪʢʫ ʜʘʥʦʛʦ ʟʘʭʚʦʨʶʚʘʥʥʷ. ɺʦʥʠ ʷʚʣʷʶʪʴ ʩʦʙʦʶ ʩʫʢʫʧʥʽʩʪʴ ʬʘʢʪʦʨʽʚ ʩʭʠʣʴʥʦʩʪʽ. 
ɰʭ ʨʦʟʫʤʽʥʥʷ ʜʦʧʦʤʘʛʘʻ ʚ ʨʷʜʽ ʚʠʧʘʜʢʽʚ ʧʨʘʚʠʣʴʥʦ ʩʢʣʘʩʪʠ ʧʨʦʛʥʦʟ ʧʝʨʝʙʽʛʫ ʪʘ ʨʦʟʚʠʪʢʫ ʟʘʭʚʦʨʶʚʘʥʥʷ, ʘ 
ʽʥʢʦʣʠ ʡ ʧʦʧʝʨʝʜʠʪʠ ʚʠʥʠʢʥʝʥʥʷ ʮʫʢʨʦʚʦʛʦ ʜʽʘʙʝʪʫ. 

ɸʥʘʣʽʟʫʶʯʠ ʬʘʢʪʦʨʠ ʨʠʟʠʢʫ ʨʦʟʚʠʪʢʫ ʮʫʢʨʦʚʦʛʦ ʜʽʘʙʝʪʫ ɯ ʪʠʧʫ, ʪʨʝʙʘ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʜʦʩʽ ʜʦʩʣʽʜʞʝʥʽ 
ʢʽʣʴʢʘ ʧʨʠʯʠʥ: ʚʽʨʫʩʠ; ʙʨʘʢ ʛʨʫʜʥʦʛʦ ʚʠʛʦʜʦʚʫʚʘʥʥʷ ʡ ʨʘʥʥʻ ʛʦʜʫʚʘʥʥʷ ʜʠʪʠʥʠ ʢʦʨʦʚôʷʯʠʤ ʤʦʣʦʢʦʤ; 
ʥʘʷʚʥʽʩʪʴ ʘʟʦʪʠʩʪʠʭ ʨʝʯʦʚʠʥ, ʪʦʢʩʠʥʽʚ ʫ ʾʞʽ ʪʘ ʚʦʜʽ; ʥʝʜʦʩʪʘʪʥʷ ʦʧʽʨʥʽʩʪʴ ʦʨʛʘʥʽʟʤʫ ʜʝʷʢʠʤ ʘʥʪʠʛʝʥʘʤ, 
ʟʫʤʦʚʣʝʥʘ, ʥʘʧʨʠʢʣʘʜ, ʥʘʜʤʽʨʥʠʤ ʦʯʠʱʝʥʥʷʤ ʚʦʜʠ ʚ ʨʦʟʚʠʥʝʥʠʭ ʢʨʘʾʥʘʭ, ʦʜʥʘʢ ʦʩʪʘʪʦʯʥʠʭ ʧʨʠʯʠʥ 
ʚʠʥʠʢʥʝʥʥʷ ʜʽʘʙʝʪʫ I ʪʠʧʫ ʥʝ ʟʥʘʡʜʝʥʦ.  

ʆʪʞʝ, ʦʩʥʦʚʥ ̔ʧʨʠʯʠʥʠ ʨʦʟʚʠʪʢʫ ʽʥʩʫʣʽʥʦʟʘʣʝʞʥʦʛʦ ʮʫʢʨʦʚʦʛʦ ʜʽʘʙʝʪʫ: 

¶ ɺʽʨʫʩʥʽ ʽʥʬʝʢʮʽʾ ï ʜʦ ʚʽʨʫʩʥʠʭ ʽʥʬʝʢʮʽʡ, ʷʢʽ ʤʦʞʫʪʴ ʽʥʽʮʽʶʚʘʪʠ ʜʽʘʙʝʪ, ʥʘʣʝʞʘʪʴ ʥʘʩʪʫʧʥʽ: ʢʨʘʩʥʫʭʘ; 
ʚʽʪʨʷʥʢʘ; ʝʧʽʜʝʤʽʯʥʠʡ ʧʘʨʦʪʠʪ (ʩʚʠʥʢʘ); ʚʽʨʫʩ ʂʦʢʩʘʢʽ ɺ3, ɺ4; ʚʽʨʫʩʥʠʡ ʛʝʧʘʪʠʪ; ʨʝʦʚʽʨʫʩ ʪʠʧʫ-ɿ; 
ʮʠʪʦʤʝʛʘʣʦʚʽʨʫʩ; ʚʽʨʫʩ ʝʥʮʝʬʘʣʦʤʽʦʢʘʨʜʠʪʫ, ʽʥʬʝʢʮʽʡʥʦʛʦ ʤʦʥʦʥʫʢʣʝʦʟʫ ʪʦʱʦ [4]. 

¶ ɹʨʘʢ ʛʨʫʜʥʦʛʦ ʚʠʛʦʜʦʚʫʚʘʥʥʷ ð ʜʦʩʠʪʴ ʚʘʛʦʤʠʡ ʬʘʢʪʦʨ ʨʠʟʠʢʫ. ɼʦʩʣʽʜʞʝʥʥʷ, ʧʨʦʚʝʜʝʥʽ ʫ 
ʌʽʥʣʷʥʜʽʾ, ʟʘʩʚʽʜʯʠʣʠ, ʱʦ ʚʩʽʭ ʜʽʪʝʡ, ʷʢʽ ʟʘʥʝʜʫʞʘʣʠ ʜʽʘʙʝʪʦʤ ʮʴʦʛʦ ʪʠʧʫ, ʫ ʜʠʪʠʥʩʪʚʽ ʤʘʪʝʨʽ ʥʝ ʛʦʜʫʚʘʣʠ 
ʛʨʫʜʥʠʤ ʤʦʣʦʢʦʤ [4]. 

¶ ʈʘʥʥʻ ʚʠʛʦʜʫʚʘʥʥʷ ʜʠʪʠʥʠ ʢʦʨʦʚôʷʯʠʤ ʤʦʣʦʢʦʤ. ʂʦʨʦʚôʷʯʝ ʤʦʣʦʢʦ ʤʽʩʪʠʪʴ ʨʝʯʦʚʠʥʫ ʙʽʣʢʦʚʦʾ 

ʧʨʠʨʦʜʠ, ʥʘʟʚʘʥʫ ʚʯʝʥʠʤʠ çʘʙʙʦʩè. ʎʷ ʨʝʯʦʚʠʥʘ ʩʧʨʠʷʻ ʫʪʚʦʨʝʥʥʶ ʘʥʪʠʪʽʣ, ʱʦ ʨʫʡʥʫʶʪʴ b-ʢʣʽʪʠʥʠ 
ʧʽʜʰʣʫʥʢʦʚʦʾ ʟʘʣʦʟʠ [4]. ɼʦʩʣʽʜʞʝʥʥʷ ʦʩʪʘʥʥʽʭ ʨʦʢʽʚ ʚʠʷʚʠʣʠ ʚ ʢʨʦʚʽ 100 % ʜʽʪʝʡ ʟ ʮʫʢʨʦʚʠʤ ʜʽʘʙʝʪʦʤ 1-ʛʦ 

ʪʠʧʫ ʽʤʫʥʥʽ ʪʽʣʘ ʜʦ ʙʠʯʘʯʦʛʦ ʩʠʨʦʚʘʪʢʦʚʦʛʦ ʙʽʣʢʫ. ʂʨʽʤ ʪʦʛʦ, ʙʽʣʦʢ ʢʦʨʦʚôʷʯʦʛʦ ʤʦʣʦʢʘ (b-ʢʘʟʝʾʥ) ʤʘʻ ʜʝʷʢʽ 
ʩʧʽʣʴʥʽ ʦʟʥʘʢʠ ʟ ʙʫʜʦʚʦʶ ʢʣʽʪʠʥ ʧʽʜʰʣʫʥʢʦʚʦʾ ʟʘʣʦʟʠ, ʱʦ ʚʠʨʦʙʣʷʶʪʴ ʽʥʩʫʣʽʥ. ʊʦʤʫ ʷʢʱʦ ʚ ʢʨʦʚʽ ʣʶʜʠʥʠ 

ʟôʷʚʣʷʶʪʴʩʷ ʘʥʪʠʪʽʣʘ ʜʦ ʜʘʥʦʛʦ ʙʽʣʢʘ, ʚʦʥʠ ʤʦʞʫʪʴ ʨʫʡʥʫʚʘʪʠ ʥʝ ʪʽʣʴʢʠ ʩʘʤ ʢʘʟʝʾʥ, ʘ ʡ b-ʢʣʽʪʠʥʠ [5]. 

¶ ʇʦʰʪʦʚʭʦʤ ʜʣʷ ʘʫʪʦʽʤʫʥʥʠʭ ʨʝʘʢʮʽʡ ʤʦʞʫʪʴ ʙʫʪʠ ʡ ʻ ʛʝʥʝʪʠʯʥʽ (ʚʨʦʜʞʝʥʽ) ʧʝʨʝʜʫʤʦʚʠ. ɯʤʦʚʽʨʥʽʩʪʴ 
ʚʠʥʠʢʥʝʥʥʷ ʜʽʘʙʝʪʫ ʮʴʦʛʦ ʪʠʧʫ ʚ ʜʽʪʝʡ, ʙʘʪʴʢʠ ʷʢʠʭ (ʦʜʠʥ ʘʙʦ ʦʙʦʻ) ʤʘʶʪʴ ʮʶ ʥʝʜʫʛʫ, ʩʪʘʪʠʩʪʠʯʥʦ ʚʽʨʦʛʽʜʥʦ 
ʙʽʣʴʰʘ [4].  

¶ ʅʝʨʚʦʚʠʡ ʩʪʨʝʩ. ʆʩʦʙʣʠʚʦ ʩʣʽʜ ʫʥʠʢʘʪʠ ʥʝʨʚʦʚʦʛʦ ʪʘ ʝʤʦʮʽʡʥʦʛʦ ʧʝʨʝʥʘʧʨʫʞʝʥʥʷ ʦʩʦʙʘʤ ʽʟ 
ʩʧʘʜʢʦʚʦʶ ʩʭʠʣʴʥʽʩʪʶ ʜʦ ʮʫʢʨʦʚʦʛʦ ʜʽʘʙʝʪʫ [3]. 

¶ ʅʝʟʙʘʣʘʥʩʦʚʘʥʝ ʭʘʨʯʫʚʘʥʥʷ.  

¶ ʊʦʢʩʠʯʥʽ ʨʝʯʦʚʠʥʠ, ʷʢʽ ʤʦʞʫʪʴ ʨʫʡʥʫʚʘʪʠ b-ʢʣʽʪʠʥʠ, ʥʘʧʨʠʢʣʘʜ: ʥʽʪʨʦʟʘʤʽʥʠ ï ʱʦ ʯʘʩʪʦ 
ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʢʦʧʯʝʥʠʭ ʪʘ ʢʦʚʙʘʩʥʠʭ ʚʠʨʦʙʘʭ[2]; ʘʣʦʢʩʘʥ ï ʨʝʯʦʚʠʥʘ, ʱʦ ʟʜʘʪʥʘ ʚʠʢʣʠʢʘʪʠ ʚʠʙʽʨʢʦʚʠʡ 

ʥʝʢʨʦʟ b-ʢʣʽʪʠʥ ʦʩʪʨʽʚʮʽʚ ʧʽʜʰʣʫʥʢʦʚʦʾ ʟʘʣʦʟʠ; ʩʪʨʝʧʪʦʟʦʪʦʮʠʥ ï ʘʥʪʠʙʽʦʪʠʢ, ʱʦ ʪʘʢʦʞ ʟʜʘʪʝʥ 

ʩʝʣʝʢʪʠʚʥʦ ʨʫʡʥʫʚʘʪʠ b-ʢʣʽʪʠʥʠ; ʜʠʪʽʟʦʥ ï ʚʚʝʜʝʥʥʷ ʜʘʥʦʛʦ ʧʨʝʧʘʨʘʪʫ ʪʚʘʨʠʥʘʤ, ʩʧʨʠʯʠʥʷʻ ʧʦʨʫʰʝʥʥʷ 
ʜʝʧʦʥʫʚʘʥʥʷ ʪʘ ʩʝʢʨʝʮʽʾ ʽʥʩʫʣʽʥʫ [6]; ʧʝʩʪʠʮʠʜʠ, ʥʽʪʨʘʪʠ, ʪʷʞʢʽ ʤʝʪʘʣʠ ʪʘ ʽʥ).  

¶ ʊʷʞʢʠʡ ʛʦʩʪʨʠʡ ʧʘʥʢʨʝʘʪʠʪ ʘʙʦ ʪʨʘʚʤʘ ʧʽʜʰʣʫʥʢʦʚʦʾ ʟʘʣʦʟʠ [5]. 
ʉʝʨʝʜ ʬʘʢʪʦʨʽʚ ʨʠʟʠʢʫ ʨʦʟʚʠʪʢʫ ʮʫʢʨʦʚʦʛʦ ʜʽʘʙʝʪʫ ɯɯ ʪʠʧʫ - ʮʫʢʨʦʚʦʛʦ ʜʽʘʙʝʪʫ, ʥʘ ʷʢʠʡ ʥʘ ʩʴʦʛʦʜʥʽ 

ʭʚʦʨʽʻ ʙʣʠʟʴʢʦ 90 % ʣʶʜʝʡ, ʥʘʡʟʥʘʯʫʱʠʤʠ ʻ ʦʞʠʨʽʥʥʷ ʪʘ ʬʽʟʠʯʥʘ ʽʥʝʨʪʥʽʩʪʴ. ʉʠʤʧʪʦʤʠ ʮʫʢʨʦʚʦʛʦ ʜʽʘʙʝʪʫ 
ɯɯ ʪʠʧʫ ʤʦʞʫʪʴ ʙʫʪʠ ʩʭʦʞʠʤʠ ʽʟ ʩʠʤʧʪʦʤʘʤʠ ʜʽʘʙʝʪʫ ɯ ʪʠʧʫ, ʘʣʝ ʥʘʡʯʘʩʪʽʰʝ ʻ ʤʝʥʰ ʚʠʨʘʞʝʥʠʤʠ [7].  

ʆʩʥʦʚʥʽ ʬʘʢʪʦʨʠ ʨʠʟʠʢʫ ʥʘʚʝʜʝʥʦ ʥʠʞʯʝ: 
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¶ ʚʽʢ ʧʦʥʘʜ 40 ʨʦʢʽʚ; 

¶ ʥʘʜʤʽʨʥʘ ʤʘʩʘ ʪʽʣʘ ʡ ʦʞʠʨʽʥʥʷ; 

¶ ʧʝʨʝʾʜʘʥʥʷ [3]; 

¶ ʥʠʟʴʢʘ ʬʽʟʠʯʥʘ ʘʢʪʠʚʥʽʩʪʴ [5]; 

¶ ʧʘʪʦʣʦʛʽʷ ʚʘʛʽʪʥʦʩʪʽ (ʧʣʽʜ ʤʘʩʦʶ ʧʦʥʘʜ 4 ʢʛ, ʧʨʠʨʦʜʞʝʥʽ ʚʨʦʜʞʝʥʦʩʪʽ ʧʣʦʜʫ, ʤʝʨʪʚʦʥʘʨʦʜʞʝʥʥʷ [3], 
ʚʘʛʘ ʧʨʠ ʥʘʨʦʜʞʝʥʥʽ ʤʝʥʰʝ 2,3 ʢʛ [5]); 

¶ ʚʠʨʘʞʝʥʠʡ ʘʪʝʨʦʩʢʣʝʨʦʟ, ʛʽʧʝʨʪʦʥʽʯʥʘ ʭʚʦʨʦʙʘ, ʽʥʬʘʨʢʪ ʤʽʦʢʘʨʜʫ, ʧʦʨʫʰʝʥʥʷ ʤʦʟʢʦʚʦʛʦ ʢʨʦʚʦʦʙʽʛʫ; 

¶ ʝʧʽʟʦʜʠʯʥʽ ʛʽʧʝʨʛʣʽʢʝʤʽʾ ʪʘ ʛʣʶʢʦʟʫʨʽʾ, ʱʦ ʚʠʷʚʣʝʥʽ ʧʽʜ ʯʘʩ ʩʪʨʝʩʦʚʠʭ ʩʠʪʫʘʮʽʡ (ʦʧʝʨʘʮʽʡ, ʪʨʘʚʤ 
ʪʦʱʦ) [3]; 

¶ ʝʥʜʦʢʨʠʥʥʽ ʟʘʭʚʦʨʶʚʘʥʥʷ: ʛʽʧʦ- ʪʘ ʛʽʧʝʨʪʽʨʝʦʟ (ʧʦʨʫʰʝʥʥʷ ʨʦʙʦʪʠ ʱʠʪʦʚʠʜʥʦʾ ʟʘʣʦʟʠ), ʧʽʜʚʠʱʝʥʘ 
ʬʫʥʢʮʽʷ ʢʦʨʠ ʥʘʜʥʠʨʥʠʢʽʚ [5];  

¶ ʭʨʦʥʽʯʥʽ ʟʘʭʚʦʨʶʚʘʥʥʷ ʧʝʯʽʥʢʠ, ʧʽʜʰʣʫʥʢʦʚʦʾ ʟʘʣʦʟʠ, ʥʠʨʦʢ; ʧʘʨʦʜʦʥʪʦʟ, ʬʫʨʫʥʢʫʣʴʦʟ; 

¶ ʪʨʠʚʘʣʝ ʚʞʠʚʘʥʥʷ ʤʝʜʠʢʘʤʝʥʪʽʚ (ʛʣʶʢʦʢʦʨʪʠʢʦʾʜʽʚ, ʪʽʘʟʠʜʥʠʭ ʜʽʫʨʝʪʠʢʽʚ, ʛʽʧʦʪʝʥʟʠʚʥʠʭ ʧʨʝʧʘʨʘʪʽʚ, 
ʦʨʘʣʴʥʠʭ ʢʦʥʪʨʘʮʝʧʪʠʚʽʚ ʪʦʱʦ) [3]. 

ʈʦʟʚʠʪʦʢ ʚʠʱʝʥʘʚʝʜʝʥʠʭ ʬʘʢʪʦʨʽʚ ʟʜʘʪʝʥ ʩʧʨʠʯʠʥʠʪʠ ʮʫʢʨʦʚʠʡ ʜʽʘʙʝʪ ʦʙʦʭ ʪʠʧʽʚ ʪʘ ʚ ʧʦʜʘʣʴʰʦʤʫ 
ʽʥʽʮʽʶʚʘʪʠ ʫʩʢʣʘʜʥʝʥʥʷ. ɼʦ ʥʠʭ ʥʘʣʝʞʘʪʴ ʥʝʡʨʦʧʘʪʽʷ, ʤʽʢʨʦ- ʪʘ ʤʘʢʨʦʘʥʛʽʦʧʘʪʽʾ. ʅʘ ʩʴʦʛʦʜʥʽ, ʜʣʷ 
ʟʘʧʦʙʽʛʘʥʥʷ ʨʦʟʚʠʪʢʫ ʫʩʢʣʘʜʥʝʥʴ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʥʘʩʪʫʧʥʽ ʟʘʩʦʙʠ: 1) ʜʽʻʪʦ- ʪʘ ʮʫʢʨʦʟʥʠʞʫʚʘʣʴʥʫ 
ʪʝʨʘʧʽʶ; 2) ʧʨʠʡʦʤ ʣʽʢʘʨʩʴʢʠʭ ʟʘʩʦʙʽʚ ʨʽʟʥʠʭ ʬʘʨʤʘʢʦʣʦʛʽʯʥʠʭ ʛʨʫʧ; 3) ʬʽʟʽʦʪʝʨʘʧʝʚʪʠʯʥʽ ʤʝʪʦʜʠ;  
4) ʩʘʥʘʪʦʨʥʦ-ʢʫʨʦʨʪʥʝ ʣʽʢʫʚʘʥʥʷ; 5) ʣʽʢʫʚʘʣʴʥʫ ʬʽʟʢʫʣʴʪʫʨʫ; 6) ʬʽʪʦʪʝʨʘʧʽʶ; 7) ʝʥʪʝʨʦʩʦʨʙʮʽʶ;  
8) ʛʦʣʢʦʨʝʬʣʝʢʩʦʪʝʨʘʧʽʶ ʪʘ ʽʥ [3]. ɺʩʽ ʮʽ ʤʝʪʦʜʠ ʻ ʜʦʩʠʪʴ ʜʘʚʥʽʤʠ ʪʦʤʫ, ʜʦʮʽʣʴʥʦ ʧʨʦʚʦʜʠʪʠ ʧʦʰʫʢ ʪʘ 
ʜʦʩʣʽʜʞʝʥʥʷ ʥʦʚʠʭ ʜʽʻʚʠʭ ʟʘʩʦʙʽʚ ʣʽʢʫʚʘʥʥʷ ʪʘ ʧʨʦʬʽʣʘʢʪʠʢʠ ʮʫʢʨʦʚʦʛʦ ʜʽʘʙʝʪʫ.  
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ɺʘʣʝʥʪʠʥ ʄʦʮʘʨ 
(ʂʠʾʚ, ʋʢʨʘʾʥʘ) 

 
ʉɺʆʁʉʊɺɸ ʀ ʀʉʇʆʃʔɿʆɺɸʅʀɽ ʎʀʂʃʆɼɽʂʉʊʈʀʅʆɺ 

 

ʉʧʦʩʦʙʥʦʩʪʴ ʮʠʢʣʦʜʝʢʩʪʨʠʥʦʚ ʦʙʨʘʟʦʚʳʚʘʪʴ ʢʦʤʧʣʝʢʩʳ ʩ ʚʝʱʝʩʪʚʘʤʠ ʨʘʟʣʠʯʥʦʡ ʭʠʤʠʯʝʩʢʦʡ 
ʧʨʠʨʦʜʳ, ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʩʚʦʡʩʪʚ ʨʘʟʣʠʯʥʳʭ ʚʝʱʝʩʪʚ ʦʧʨʝʜʝʣʷʶʪ ʧʨʠʩʪʘʣʴʥʦʝ ʚʥʠʤʘʥʠʝ 
ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʢ ʨʘʙʦʪʘʤ ʧʦ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʮʠʢʣʦʜʝʢʩʪʨʠʥʦʚ [1]. 

ɼʣʷ ʵʪʦʛʦ ʠʩʧʦʣʴʟʫʶʪ ʥʦʚʳʡ ʤʝʪʦʜ ʩʪʘʙʠʣʠʟʘʮʠʠ ʠ ʜʦʩʪʘʚʢʠ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʩ ʧʦʤʦʱʴʶ 
ʧʨʠʨʦʜʥʳʭ ʦʣʠʛʦʩʘʭʘʨʠʜʦʚ ï ʮʠʢʣʦʜʝʢʩʪʨʠʥʦʚ (ʎɼ). ʎʠʢʣʦʜʝʢʩʪʨʠʥʳ ï ʫʛʣʝʚʦʜʳ, ʮʠʢʣʠʯʝʩʢʠʝ ʦʣʠʛʦʤʝʨʳ 
ʛʣʶʢʦʟʳ, ʢʦʪʦʨʳʝ ʧʦʣʫʯʘʶʪ ʬʝʨʤʝʥʪʘʪʠʚʥʳʤ ʧʫʪʝʤ ʠʟ ʢʨʦʭʤʘʣʘ, ʪ.ʢ. ʭʠʤʠʯʝʩʢʠʡ ʩʠʥʪʝʟ ʦʯʝʥʴ ʩʣʦʞʥʳʡ ʠ 
ʵʢʦʥʦʤʠʯʥʦ ʥʝ ʚʳʛʦʜʥʳʡ. ɹʠʦʭʠʤʠʯʝʩʢʠʡ ʩʠʥʪʝʟ ʮʠʢʣʦʜʝʢʩʪʨʠʥʦʚ ʧʨʦʚʦʜʷʪ ʠʟ ʢʨʘʭʤʘʣʘ ʩ ʧʦʤʦʱʴʶ 
ʬʝʨʤʝʥʪʘ ʮʠʢʣʦʜʝʢʩʪʨʠʥʛʣʶʢʘʥʦʪʨʘʥʩʬʝʨʘʟʳ (ʎɻʊ-ʘʟʳ), ʢʦʪʦʨʳʡ ʚʳʧʦʣʥʷʝʪ ʛʠʜʨʦʣʠʟ ʣʠʥʝʡʥʳʭ ʠ 
ʮʠʢʣʠʯʝʩʢʠʭ ʧʦʣʠ-1,4-Ŭ-ʛʣʶʢʘʥʦʚ, ʮʠʢʣʠʟʘʮʠʶ ʽ ʢʦʥʜʝʥʩʘʮʠʶ ʦʣʽʛʦ-1,4-Ŭ-ʛʣʶʢʘʥʽʚ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ Ŭ-, ɓ-, ɔ-
ʮʠʢʣʦʜʝʢʩʪʨʠʥʦʚ (ʎɼ), ʯʪʦ ʩʦʜʝʨʞʘʪ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 6, 7 ʠ 8 ʦʩʪʘʪʢʦʚ Ŭ-D-ʛʣʶʢʦʟʳ. ʂʘʢ ʧʨʘʚʠʣʦ, ʧʨʠ 
ʛʠʜʨʦʣʠʟʝ ʢʨʘʭʤʘʣʘ, ʘʤʠʣʦʟʳ ʠʣʠ ʘʤʠʣʦʧʝʢʪʠʥʘ ʎɻʊ-ʘʟʦʡ ʦʙʨʘʟʫʝʪʩʷ ʩʤʝʩʴ ʚʩʝʭ ʪʨʝʭ ʎɼ ʚ ʨʘʟʥʳʭ 
ʩʦʦʪʥʦʰʝʥʠʷʭ. ʇʦʵʪʦʤʫ ʎɻʊ-ʘʟʳ ʧʦʜʨʘʟʜʝʣʷʶʪ ʥʘ Ŭ-, ɓ-, ɔ- ʩʧʝʮʠʬʠʯʝʩʢʠʝ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʦʛʦ, ʢʘʢʦʡ ʚʠʜ 
ʎɼ ʦʙʨʘʟʫʝʪʩʷ [2].  

ʂʘʢ ʧʨʘʚʠʣʦ, ʧʨʠ ʛʠʜʨʦʣʠʟʝ ʢʨʘʭʤʘʣʘ, ʘʤʠʣʦʟʳ ʠʣʠ ʘʤʠʣʦʧʝʢʪʠʥʘ ʎɻʊ-ʘʟʦʡ ʦʙʨʘʟʫʝʪʩʷ ʩʤʝʩʴ ʚʩʝʭ 
ʪʨʝʭ ʎɼ ʚ ʨʘʟʥʳʭ ʩʦʦʪʥʦʰʝʥʠʷʭ. ʇʦʵʪʦʤʫ ʎɻʊ-ʘʟʳ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ Ŭ-, ɓ-, ɔ- ʩʧʝʮʠʬʠʯʝʩʢʠʝ, ʚ 
ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʦʛʦ, ʢʘʢʦʡ ʚʠʜ ʎɼ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʩʠʥʪʝʟʠʨʫʝʪʩʷ [2]. ʉʠʥʪʝʟʠʨʦʚʘʥʥʳʝ ʎɻʊ-ʘʟʘʤʠ 
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ʮʠʢʣʦʜʝʢʩʪʨʠʥʳ, ʩ ʩʣʝʜʩʪʚʠʠ ʩʚʦʝʡ ʫʥʠʢʘʣʴʥʦʡ ʬʦʨʤʳ (ʛʠʜʨʦʬʠʣʴʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʠ ʛʠʜʨʦʬʦʙʥʘʷ 
ʚʥʫʪʨʝʥʥʷʷ ʤʦʣʝʢʫʣʷʨʥʘʷ ʧʦʣʦʩʪʴ), ʚ ʞʠʜʢʦʤ ʠʣʠ ʪʚʝʨʜʦʤ ʩʦʩʪʦʷʥʠʠ ʩʧʦʩʦʙʥʳ ʦʙʨʘʟʦʚʳʚʘʪʴ ʢʦʤʧʣʝʢʩʳ 
ʚʢʣʶʯʝʥʠʡ ʩ ʨʘʟʥʳʤʠ ʦʨʛʘʥʠʯʝʩʢʠʤʠ ʠ ʥʝʦʨʛʘʥʠʯʝʩʢʠʤʠ ʤʦʣʝʢʫʣʘʤʠ. ʕʪʠ ʩʦʝʜʠʥʝʥʠʷ ʠʤʝʶʪ ʥʦʚʳʝ ʬʠʟʠʢʦ-
ʭʠʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ, ʢʦʪʦʨʳʝ ʥʝ ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ ʚʝʱʝʩʪʚ ʦʪʜʝʣʴʥʦ ʠ ʩʧʦʩʦʙʥʳ ʧʨʦʷʚʣʷʪʴ ʪʘʢʠʝ 
ʠʟʤʝʥʝʥʠʷ, ʢʘʢ ʩʪʦʡʢʦʩʪʴ ʢ ʥʘʛʨʝʚʘʥʠʶ ʠ ʦʢʠʩʣʝʥʠʶ, ʫʚʝʣʠʯʝʥʠʶ ʨʘʩʪʚʦʨʠʤʦʩʪʠ, ʠ ʪ.ʜ. [2, 5]. 

ʋʥʠʢʘʣʴʥʦʝ ʩʚʦʡʩʪʚʦ ʎɼ ʦʙʨʘʟʦʚʳʚʘʪʴ ʢʦʤʧʣʝʢʩʳ ʚʢʣʶʯʝʥʠʷ ʩ ʤʦʣʝʢʫʣʘʤʠ ʩʘʤʳʭ ʨʘʟʥʦʦʙʨʘʟʥʳʭ 
ʚʝʱʝʩʪʚ ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʦʛʨʦʤʥʳʡ ʥʘʫʯʥʳʡ ʠ ʧʨʘʢʪʠʯʝʩʢʠʡ ʠʥʪʝʨʝʩ ʢ ʵʪʠʤ ʩʦʝʜʠʥʝʥʠʷʤ [3].  

ʊʦʪ ʬʘʢʪ, ʯʪʦ ʎɼ ʷʚʣʷʶʪʩʷ ʧʨʦʜʫʢʪʘʤʠ ʬʝʨʤʝʥʪʘʪʠʚʥʦ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʢʨʘʭʤʘʣʘ, ʦʪʢʨʳʚʘʝʪ 
ʰʠʨʦʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʠʭ ʧʨʠʤʝʥʝʥʠʷ ʚ ʧʠʱʝʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʜʣʷ ʫʣʫʯʰʝʥʠʷ 
ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʭ ʢʘʯʝʩʪʚ ʧʨʦʜʫʢʪʦʚ: ʧʦʚʳʰʝʥʠʷ ʧʠʪʘʪʝʣʴʥʦʡ ʮʝʥʥʦʩʪʠ, ʚʢʫʩʦʚʳʭ ʢʘʯʝʩʪʚ, ʨʝʦʣʦʛʠʯʝʩʢʠʭ 
ʩʚʦʡʩʪʚ, ʫʚʝʣʠʯʝʥʠʷ ʩʨʦʢʘ ʩʦʭʨʘʥʥʦʩʪʠ. ʏʘʱʝ ʚʩʝʛʦ ʎɼ ʧʨʠʤʝʥʷʶʪ ʢʘʢ ʧʠʱʝʚʳʝ ʜʦʙʘʚʢʠ [4].  

ɺʝʱʝʩʪʚʘ, ʦʧʨʝʜʝʣʷʶʱʠʝ ʚʢʫʩ ʠ ʘʨʦʤʘʪ ʧʠʱʠ, ʯʘʩʪʦ ʥʝ ʦʯʝʥʴ ʩʪʘʙʠʣʴʥʳ ʠ ʨʘʟʣʘʛʘʶʪʩʷ, ʧʦʵʪʦʤʫ 
ʢʦʤʧʣʝʢʩʦʦʙʨʘʟʦʚʘʥʠʝ ʩ ʎɼ ʧʨʠʚʦʜʠʪ ʢ ʩʪʘʙʠʣʠʟʘʮʠʠ ʘʨʦʤʘʪʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʠ ʩʧʝʮʠʡ. ʀʟʛʦʪʦʚʣʝʥʠʝ ʪʘʢʠʭ 
ʢʦʤʧʣʝʢʩʦʚ ʘʨʦʤʘʪʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʩ ʎɼ ʨʝʰʘʝʪ ʤʥʦʛʠʝ ʚʦʧʨʦʩʳ ʪʝʭʥʦʣʦʛʠʠ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʧʨʠʧʨʘʚ, ʠʭ 
ʭʨʘʥʝʥʠʷ, ʩʦʩʪʘʚʣʝʥʠʷ ʜʠʝʪ, ʩʘʥʠʪʘʨʠʠ ʠ ʪ.ʧ. ʉʫʭʠʝ ʢʦʥʮʝʥʪʨʘʪʳ ʢʦʤʧʣʝʢʩʦʚ ʎɼ ʩ ʧʠʱʝʚʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ 
ʜʦʩʪʘʪʦʯʥʦ ʩʪʘʙʠʣʴʥʳ ʠ ʚ ʚʦʜʥʦʡ ʩʨʝʜʝ ʜʠʩʩʦʮʠʠʨʫʶʪ [5]. 

ʇʨʠʛʦʪʦʚʣʝʥʠʝ ʙʝʪʘ-ʎɼ-ʢʦʤʧʣʝʢʩʦʚ ʚʢʫʩʦʚʳʭ ʠ ʘʨʦʤʘʪʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʧʠʱʠ - ʜʦʩʪʘʪʦʯʥʦ ʦʩʚʦʝʥʥʳʡ 
ʧʨʦʮʝʩʩ ʚ ʧʨʦʤʳʰʣʝʥʥʦʤ ʤʘʩʰʪʘʙʝ. ʊʘʢ, ɺʝʥʛʨʠʷ ʧʨʦʠʟʚʦʜʠʪ ʩʝʨʠʶ ʵʢʩʪʨʘʢʪʦʚ ʚʢʫʩʦʚʳʭ ʧʨʠʧʨʘʚ (ʫʢʨʦʧ, 
ʣʫʢ, ʯʝʩʥʦʢ, ʪʤʠʥ) ʚ ʎɼ-ʬʦʨʤʘʭ, ʢʦʪʦʨʳʝ ʦʪʣʠʯʘʶʪʩʷ ʚʳʩʦʢʦʡ ʩʪʘʙʠʣʴʥʦʩʪʴʶ [4, 5]. 

ʅʘ ʩʧʦʩʦʙʥʦʩʪʴ ʎɼ ʠ ʠʭ ʧʨʦʠʟʚʦʜʥʳʭ ʧʦʚʳʰʘʪʴ ʨʘʩʪʚʦʨʠʤʦʩʪʴ ʚʝʱʝʩʪʚ, ʩ ʢʦʪʦʨʳʤʠ ʦʥʠ ʦʙʨʘʟʫʶʪ 
ʢʦʤʧʣʝʢʩʳ, ʦʩʥʦʚʳʚʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʭ ʚ ʨʷʜʝ ʙʠʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʠ ʭʠʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. ʇʨʦʮʝʩʩ 
ʙʠʦʢʦʥʚʝʨʩʠʠ ʩʪʝʨʦʠʜʦʚ, ʚ ʯʘʩʪʥʦʩʪʠ, ʛʠʜʨʦʢʦʨʪʠʟʦʥʘ, ʫʩʢʦʨʷʝʪʩʷ ʚ 3-4 ʨʘʟʘ ʚ ʨʘʩʪʚʦʨʝ ʎɼ ʚʩʣʝʜʩʪʚʠʝ ʪʦʛʦ, 
ʯʪʦ ʨʘʩʪʚʦʨʠʤʦʩʪʴ ʛʠʜʨʦʢʦʨʪʠʟʦʥʘ ʨʝʟʢʦ ʚʦʟʨʘʩʪʘʝʪ, ʩʢʦʨʦʩʪʴ ʨʝʘʢʮʠʠ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʠ ʢʦʥʝʯʥʳʡ ʧʨʦʜʫʢʪ 
ʧʦʣʫʯʘʝʪʩʷ ʙʦʣʝʝ ʛʦʤʦʛʝʥʥʳʤ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʎɼ ʧʨʠ ʬʝʨʤʝʥʪʘʪʠʚʥʦʤ ʛʠʜʨʦʣʠʟʝ ʪʨʠʛʣʠʮʝʨʠʜʦʚ ʪʘʢʞʝ 
ʟʥʘʯʠʪʝʣʴʥʦ ʠʥʪʝʥʩʠʬʠʮʠʨʫʝʪ ʧʨʦʮʝʩʩ [3]. 

ʋʜʘʣʝʥʠʝ ʨʘʜʠʦʥʫʢʣʠʜʦʚ ʠʟ ʩʪʦʯʥʳʭ ʚʦʜ - ʚʘʞʥʝʡʰʘʷ ʟʘʜʘʯʘ ʚ ʦʭʨʘʥʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʀ ʵʪʦ 
ʤʦʞʝʪ ʙʳʪʴ ʦʩʫʱʝʩʪʚʣʝʥʦ ʩ ʧʦʤʦʱʴʶ ʎɼ. ʈʘʜʠʦʥʫʢʣʠʜʳ ʨʝʘʛʠʨʫʶʪ ʩ ʜʦʙʘʚʣʝʥʥʳʤ ʚ ʩʪʦʯʥʳʝ ʚʦʜʳ 
ʪʨʠʙʫʪʠʣʬʦʩʬʘʪa, ʢʦʪʦʨʳʡ ʦʙʨʘʟʫʝʪ ʢʦʤʧʣʝʢʩʳ ʩ ʙʝʪʘ-ʎɼ. ʇʦʩʣʝ ʧʨʠʩʦʝʜʠʥʝʥʠʷ ʨʘʜʠʦʥʫʢʣʠʜʦʚ ʢʦʤʧʣʝʢʩʳ 
ʩʪʘʥʦʚʷʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʨʘʩʪʚʦʨʠʤʳʤʠ, ʠʭ ʦʪʜʝʣʷʶʪ, ʨʘʟʣʘʛʘʶʪ ʪʝʨʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʦʡ, ʠ ʎɼ, ʪʘʢʠʤ 
ʦʙʨʘʟʦʤ, ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʚʥʦʚʴ[5]. 

ɺ ʢʦʩʤʝʪʠʢʝ ʧʨʠʤʝʥʝʥʠʝ ʎɼ ʚ ʦʩʥʦʚʥʦʤ ʘʥʘʣʦʛʠʯʥʦ ʧʨʠʤʝʥʝʥʠʶ ʠʭ ʚ ʧʠʱʝʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ʎɼ 
ʟʘʤʝʜʣʷʶʪ ʦʢʠʩʣʝʥʠʝ ʠ ʨʘʟʨʫʰʝʥʠʝ ʢʦʩʤʝʪʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʪʝʧʣʘ ʠ ʩʚʝʪʘ, ʩʪʘʙʠʣʠʟʠʨʫʶʪ 
ʵʤʫʣʴʩʠʠ, ʧʨʠʜʘʶʪ ʫʩʪʦʡʯʠʚʦʩʪʴ ʟʘʧʘʭʘʤ ʠ ʪʝʤ ʩʘʤʳʤ ʫʤʝʥʴʰʘʶʪ ʣʝʪʫʯʝʩʪʴ ʦʪʜʝʣʴʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ 
ʘʨʦʤʘʪʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ. ʇʨʠ ʚʚʝʜʝʥʠʠ ʚ ʢʨʝʤʳ, ʧʫʜʨʳ, ʜʝʟʦʜʦʨʘʥʪʳ, ʟʫʙʥʳʝ ʧʘʩʪʳ, ʰʘʤʧʫʥʠ, ʢʦʤʧʣʝʢʩʦʚ 
ʎɼ ʩ ʣʝʢʘʨʩʪʚʝʥʥʳʤʠ ʠ ʘʨʦʤʘʪʠʟʠʨʫʶʱʠʤʠ ʚʝʱʝʩʪʚʘʤʠ ʥʘʙʣʶʜʘʝʪʩʷ ʵʬʬʝʢʪ ʧʨʦʣʦʥʛʘʮʠʠ ʠ  
ʩʪʘʙʠʣʠʟʘʮʠʠ [6]. 

ʇʝʨʩʧʝʢʪʠʚʥʳʤʠ ʷʚʣʷʶʪʩʷ ʤʝʜʠʮʠʥʩʢʠʝ ʘʩʧʝʢʪʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʎɼ ʜʣʷ ʩʦʟʜʘʥʠʷ ʢʦʤʧʣʝʢʩʦʚ 
ʚʢʣʶʯʝʥʠʷ ʩ ʣʝʢʘʨʩʪʚʝʥʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ [6]. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʎɼ ʚ ʤʝʜʠʮʠʥʝ ʥʘʧʨʘʚʣʝʥʦ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʥʘ ʧʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʣʝʢʘʨʩʪʚʝʥʥʳʭ 
ʧʨʝʧʘʨʘʪʦʚ, ʯʪʦ ʚʳʨʘʞʘʝʪʩʷ ʚ ʩʪʘʙʠʣʠʟʘʮʠʠ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ, ʚ ʫʣʫʯʰʝʥʠʠ ʠʭ ʙʠʦʬʘʨʤʘʮʝʚʪʠʯʝʩʢʠʭ 
ʠ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ, ʚ ʠʟʤʝʥʝʥʠʠ ʘʛʨʝʛʘʪʥʦʛʦ ʩʦʩʪʦʷʥʠʷ, ʚ ʩʥʠʞʝʥʠʠ ʧʦʙʦʯʥʦʛʦ ʜʝʡʩʪʚʠʷ. ʎɼ 
ʧʨʠʤʝʥʷʶʪʩʷ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʠʣʠ ʜʣʷ ʦʙʨʘʟʦʚʘʥʠʷ ʢʦʤʧʣʝʢʩʦʚ, ʠʣʠ ʚ ʢʘʯʝʩʪʚʝ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ -
ʥʦʩʠʪʝʣʝʡ, ʨʘʟʙʘʚʠʪʝʣʝʡ, ʨʘʩʪʚʦʨʠʪʝʣʝʡ. ɼʣʷ ʫʣʫʯʰʝʥʠʷ ʨʘʩʪʚʦʨʠʤʦʩʪʠ ʣʝʢʘʨʩʪʚ ʠ ʠʭ ʩʪʘʙʠʣʠʟʘʮʠʠ 
ʠʩʧʦʣʴʟʫʶʪʩʷ ʪʘʢʞʝ ʧʨʦʠʟʚʦʜʥʳʝ ʎɼ [7]. 

ʉʫʱʝʩʪʚʝʥʥʳʤ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʢʦʤʧʣʝʢʩʦʦʙʨʘʟʦʚʘʥʠʝ ʎɼ ʩ ʣʝʢʘʨʩʪʚʝʥʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ ʤʦʞʝʪ 
ʙʳʪʴ ʦʩʫʱʝʩʪʚʣʝʥʦ ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʩʪʦ. ʇʝʨʚʳʡ ʩʧʦʩʦʙ ʢʦʤʧʣʝʢʩʦʦʙʨʘʟʦʚʘʥʠʷ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʧʦʣʥʦʝ 
ʨʘʩʪʚʦʨʝʥʠʝ ʎɼ ʚ ʚʦʜʝ, ʧʦʩʣʝ ʯʝʛʦ ʚ ʵʪʦʪ ʨʘʩʪʚʦʨ ʚʥʦʩʷʪ ʣʝʢʘʨʩʪʚʝʥʥʦʝ ʚʝʱʝʩʪʚʦ, ʧʝʨʝʤʝʰʠʚʘʶʪ, 
ʦʭʣʘʞʜʘʶʪ ʠ ʢʨʠʩʪʘʣʣʠʟʫʶʪ; ʧʨʠ ʵʪʦʤ ʫʩʣʦʚʠʷ ʜʣʷ ʦʙʨʘʟʦʚʘʥʠʷ ʢʦʤʧʣʝʢʩʘ ʧʦʜʙʠʨʘʶʪʩʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ. 
ʇʦ ʚʪʦʨʦʤʫ ʩʧʦʩʦʙʫ ʎɼ ʩʤʝʰʠʚʘʶʪʩʷ ʩ ʚʦʜʦʡ ʪʦʣʴʢʦ ʜʦ ʩʦʩʪʦʷʥʠʷ ʧʘʩʪʳ, ʠ ʚ ʵʪʫ ʤʘʩʩʫ ʚʥʦʩʷʪ 
ʣʝʢʘʨʩʪʚʝʥʥʦʝ ʚʝʱʝʩʪʚʦ ʠʣʠ ʝʛʦ ʨʘʩʪʚʦʨ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʧʨʦʠʩʭʦʜʠʪ ʙʳʩʪʨʘʷ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʢʨʠʩʪʘʣʣʦʚ 
ʎɼ ʚ ʢʨʠʩʪʘʣʣʳ ʩʦʝʜʠʥʝʥʠʡ ʚʢʣʶʯʝʥʠʷ [6]. 

ʂʦʤʧʣʝʢʩʦʦʙʨʘʟʦʚʘʥʠʝ ʩ ʎɼ ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʘʢʞʝ ʜʣʷ ʜʠʘʛʥʦʩʪʠʢʠ ʠ ʚ ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʭʠʤʠʠ ʩ 
ʧʦʤʦʱʴʶ ʎɼ, ʥʘʧʨʠʤʝʨ, ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʘ ʤʝʪʦʜʠʢʘ ʦʧʨʝʜʝʣʝʥʠʷ ʘʥʪʠʪʝʣ. ɺ ʪʦʥʢʦʩʣʦʡʥʦʡ 
ʭʨʦʤʘʪʦʛʨʘʬʠʠ ʧʦʣʠʤʝʨʳ ʩ ʘʣʴʬʘ-ʎɼ ʠ ʙʝʪʘ-ʎɼ ʠʩʧʦʣʴʟʫʶʪʩʷ ʢʘʢ ʵʬʬʝʢʪʠʚʥʳʝ ʧʦʜʚʠʞʥʳʝ ʬʘʟʳ, 
ʧʦʩʢʦʣʴʢʫ ʦʙʳʯʥʳʤʠ ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ ʥʝʢʦʪʦʨʳʝ ʚʝʱʝʩʪʚʘ, ʥʘʧʨʠʤʝʨ ʧʨʦʩʪʘʛʣʘʥʜʥʥʳ, ʥʝ 
ʨʘʟʜʝʣʷʶʪʩʷ [2]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʘʥʘʣʠʟ ʣʠʪʝʨʘʪʫʨʳ ʧʦ ʧʦʣʫʯʝʥʠʶ ʎɼ ʠ ʧʝʨʩʧʝʢʪʠʚʘʤ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 
ʵʪʠʭ ʫʥʠʢʘʣʴʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʚʢʣʶʯʝʥʠʷ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʥʘʫʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ ʪʨʝʙʫʶʪ 
ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʟʚʠʪʠʷ, ʠ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʚ ʙʠʦʪʝʭʥʦʣʦʛʠʠ ʤʠʢʨʦʙʥʳʭ ʎɻʊ-ʘʟ.  
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ʢʘʥʜʠʜʘʪ ʪʝʭʥʽʯʥʠʭ ʥʘʫʢ, ɺʦʣʦʰʠʥʘ ɯʨʠʥʘ ʄʠʢʦʣʘʾʚʥʘ.  
 

 
ʂʘʪʝʨʠʥʘ ʇʦʢʦʡʦʚʝʮʴ 

(ʂʠʾʚ, ʋʢʨʘʾʥʘ) 
 

ɺʇʃʀɺ ʇʈʆɹɯʆʊʀʏʅʆɻʆ ʇʆʂʈʀʊʊʗ ʅɸ ʗʂɯʉʊʔ ʍʃɯɹʆɹʋʃʆʏʅʀʍ ɺʀʈʆɹɯɺ 
 

ʅʘ ʩʴʦʛʦʜʥʽ ʥʘ ʩʚʽʪʦʚʦʤʫ ʨʠʥʢʫ ʟʨʦʩʪʘʻ ʯʘʩʪʢʘ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʽʚ, ʷʢʽ ʦʢʨʽʤ ʩʚʦʛʦ 
ʦʩʥʦʚʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʟʜʽʡʩʥʶʶʪʴ ʪʘʢʦʞ ʣʽʢʫʚʘʣʴʥʦ-ʧʨʦʬʽʣʘʢʪʠʯʥʫ ʜʽʶ. ʆʜʥʠʤ ʽʟ ʰʣʷʭʽʚ ʩʪʚʦʨʝʥʥʷ ʪʘʢʠʭ 
ʧʨʦʜʫʢʪʽʚ ʻ ʚʚʝʜʝʥʥʷ ʜʦ ʾʭ ʩʢʣʘʜʫ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʟ ʧʨʦʙʽʦʪʠʯʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ. ʇʨʦʪʝ ʪʝʨʤʦʦʙʨʦʙʢʘ 
ʤʦʞʝ ʟʥʘʯʥʦ ʟʥʠʟʠʪʠ ʧʦʟʠʪʠʚʥʠʡ ʚʧʣʠʚ ʧʨʦʙʽʦʪʠʢʽʚ ʯʝʨʝʟ ʚʪʨʘʪʫ ʞʠʪʪʻʟʜʘʪʥʦʩʪʽ, ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʱʦ 
ʚʭʦʜʷʪʴ ʜʦ ʾʭ ʩʢʣʘʜʫ [1, 2]. 

ʆʜʥʠʤ ʟ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʭ ʩʧʦʩʦʙʽʚ ʧʽʜʚʠʱʝʥʥʷ ʞʠʪʪʻʟʜʘʪʥʦʩʪʽ ʧʨʦʙʽʦʪʠʯʥʠʭ ʙʘʢʪʝʨʽʡ ʻ 
ʤʽʢʨʦʢʘʧʩʫʣʷʮʽʷ ʧʨʦʙʽʦʪʠʢʽʚ ʪʘ ʚʢʣʶʯʝʥʥʷ ʾʭ ʜʦ ʩʢʜʘʜʫ ʤʽʢʨʦʢʘʧʩʫʣ [3]. ʊʘʢ, ʚʠʩʦʢʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʧʦʢʘʟʘʣʦ 
ʟʘʩʪʦʩʫʚʘʥʥʷ ʾʩʪʽʚʥʠʭ ʧʣʽʚʦʢ ʜʦ ʩʢʣʘʜʫ ʷʢʠʭ ʚʭʦʜʷʪʴ ʤʽʢʨʦʦʨʛʘʥʽʟʤʠ ʟ ʧʨʦʙʽʦʪʠʯʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ. ʋ 
ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʘʭ ʟ ʪʘʢʠʤ ʧʦʢʨʠʪʪʷʤ ʩʧʦʩʪʝʨʽʛʘʣʠ ʟʙʽʣʴʰʝʥʥʷ ʪʝʨʤʽʥʫ ʧʨʠʜʘʪʥʦʩʪʽ ʟʘʚʜʷʢʠ ʫʧʦʚʽʣʴʥʝʥʥʶ 
ʰʢʽʜʣʠʚʠʭ ʨʝʘʢʮʽʾ, ʥʘʧʨʠʢʣʘʜ ʬʝʨʤʝʥʪʘʪʠʚʥʠʭ, ʬʽʟʠʯʥʠʭ ʽ ʭʽʤʽʯʥʠʭ ʧʦʨʫʰʝʥʴ [4]. ɺ ʦʩʪʘʥʥʽ ʨʦʢʠ ʾʩʪʽʚʥʽ 
ʧʣʽʚʢʠ ʧʦʯʘʣʠ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʷ ʷʢ ʝʬʝʢʪʠʚʥʽ ʥʦʩʽʾ ʜʣʷ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ ʩʧʦʣʫʢ ï ʚʽʪʘʤʽʥʽʚ, 
ʘʥʪʠʦʢʩʠʜʘʥʪʽʚ ʽ ʧʨʦʙʽʦʪʠʢʽʚ [5]. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʦʩʪʘʥʥʽʭ ʜʦʩʣʽʜʞʝʥʴ ʚ ʛʘʣʫʟʽ ʭʣʽʙʦʧʝʢʘʨʩʪʚʘ, ʧʣʽʚʢʠ ʽ 
ʧʦʢʨʠʪʪʷ ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʷʢ ʥʦʚʽ ʩʧʦʩʦʙʠ ʚʥʝʩʝʥʥʷ ʚ ʭʘʨʯʦʚʽ ʧʨʦʜʫʢʪʠ ʯʫʪʣʠʚʠʭ ʜʦ ʥʘʛʨʽʚʘʥʥʷ 
ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ, ʦʜʥʠʤʠ ʟ ʷʢʠʭ ʻ ʧʨʦʙʽʦʪʠʢʠ [1]. ʂʨʽʤ ʪʦʛʦ, ʾʩʪʽʚʥʽ ʧʣʽʚʢʠ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʷʢ 
ʽʥʛʽʙʽʪʦʨʠ ʨʦʩʪʫ ʰʢʽʜʣʠʚʦʾ ʤʽʢʨʦʬʣʦʨʠ. 

ɿ ʣʽʪʝʨʘʪʫʨʠ ʚʽʜʦʤʦ, ʱʦ ʟʘ ʨʘʭʫʥʦʢ ʩʠʥʪʝʟʫ ʢʠʩʣʦʪ, ʙʘʢʪʝʨʽʦʮʠʥʽʚ ʪʘ ʩʧʦʣʫʢ ʙʘʢʪʝʨʠʮʠʜʥʦʛʦ 
ʧʦʭʦʜʞʝʥʥʷ ʤʦʣʦʯʥʦʢʠʩʣʽ ʙʘʢʪʝʨʽʾ ʟʜʘʪʥʽ ʧʨʦʷʚʣʷʪʠ ʩʠʣʴʥʫ ʘʥʪʘʛʦʥʽʩʪʠʯʥʫ ʘʢʪʠʚʥʽʩʪʴ ʧʨʦʪʠ ʨʽʟʥʠʭ  
ʛʨʫʧ [1]. ɹʽʣʴʰʦʩʪʽ ʣʘʢʪʦʙʘʢʪʝʨʽʡ ʧʨʠʪʘʤʘʥʥʘ ʟʜʘʪʥʽʩʪʴ ʟʜʘʪʥʽʩʪʴ ʚʠʜʽʣʷʪʠ ʙʽʦʮʠʜʠ, ʷʢʽ ʤʦʞʫʪʴ ʧʨʦʷʚʣʷʪʠ 
ʟʥʘʯʥʫ ʽʥʛʽʙʫʶʯʠ ʜʽʶ ʥʽ ʽʥʰʠʭ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʤʽʢʨʦʬʣʦʨʠ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʪʠʭ, ʷʢʽ ʩʧʨʠʯʠʥʷʶʪʴ ʧʩʫʚʘʥʥʷ  
ʭʣʽʙʘ [9, 10]. ʊʘʢ, Lactobacillus plantarum, Lactobacillu helveticus i Lactobacillus casei, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʷʢ 
ʚ ʭʣʽʙʦʧʝʢʘʨʥʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʪʘʢ ʽ ʜʣʷ ʧʽʜʪʨʠʤʘʥʥʷ ʥʦʨʤʘʣʴʥʦʾ ʤʽʢʨʦʬʣʦʨʠ ʢʠʰʢʽʚʥʠʢʘ ʣʶʜʠʥʠ, 
ʧʨʠʛʥʽʯʫʶʪʴ ʨʦʟʚʠʪʦʢ Pseudomonas aeruginosa, Escherichia coli, Enterobacter cloaceae ʪʘ Proteus  
mirabilis [7,8]. ʆʢʨʽʤ ʷʩʢʨʘʚʦ ʚʠʨʘʞʝʥʦʾ ʙʘʢʪʝʨʠʮʠʜʥʦʾ ʜʽʾ, ʤʦʣʦʯʥʦʢʠʩʣʽ ʙʘʢʪʝʨʽʾ ʚʦʣʦʜʽʶʪʴ ʧʨʦʪʠʛʨʠʙʢʦʚʦʶ 
ʘʢʪʠʚʥʽʩʪʶ, ʷʢʘ ʤʦʞʝ ʩʚʽʜʯʠʪʠ ʧʨʦ ʟʜʘʪʥʽʩʪʴ ʜʦ ʩʠʥʪʝʟʫ ʬʫʥʛʽʮʠʜʥʠʭ ʨʝʯʦʚʠʥ [11].  

ʄʝʪʦʶ ʨʦʙʦʪʠ ʙʫʣʘ ʦʮʽʥʢʘ ʷʢʦʩʪʽ ʭʣʽʙʦʙʫʣʦʯʥʠʭ ʚʠʨʦʙʽʚ, ʟ ʧʨʦʙʽʦʪʠʯʥʠʤ ʧʦʢʨʠʪʪʷʤ, ʘ ʩʘʤʝ 
ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʘ ʩʪʽʡʢʽʩʪʴ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʟʨʘʟʢʽʚ ʭʣʽʙʘ.  

ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ. ɼʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʧʦʢʨʠʪʪʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʤʦʜʠʬʽʢʦʚʘʥʠʡ ʢʨʦʭʤʘʣʴ ʟ 

ʚʠʩʦʢʦʘʤʽʣʦʟʥʠʭ ʩʦʨʪʽʚ ʢʫʢʫʨʫʜʟʠ, ʞʝʣʘʪʠʥ, ʛʣʽʮʝʨʠʥ ʪʘ ʧʦʨʦʰʦʢ ʧʨʦʙʽʦʪʠʢʘ çʉʠʤʙʽʣʘʢʪ Vivoè (ʚʠʨʦʙʥʠʢ 
ɯʥʩʪʠʪʫʪ ʧʨʦʜʦʚʦʣʴʯʠʭ ʨʝʩʫʨʩʽʚ ʅʘʮʽʦʥʘʣʴʥʦʾ ʘʢʘʜʝʤʽʾ ʘʛʨʘʨʥʠʭ ʥʘʫʢ ʋʢʨʘʾʥʠ). ɿʨʘʟʢʠ ʭʣʽʙʘ ʚʠʧʽʢʘʣʠ 
ʙʝʟʦʧʘʨʥʠʤ ʤʝʪʦʜʦʤ, ʤʘʩʘ ʢʦʞʥʦʛʦ ʟʨʘʟʢʘ ʩʪʘʥʦʚʠʣʘ 250 ʛ. ʅʝʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʧʦʢʨʠʪʪʷ ʥʘʥʦʩʠʣʠ ʥʘ 
ʧʦʚʝʨʭʥʶ ʩʚʽʞʦʩʧʝʯʝʥʦʛʦ ʭʣʽʙʘ ʥʘʤʘʟʫʚʘʥʥʷʤ (ʤʦʞʣʠʚʝ ʨʦʟʧʠʣʝʥʥʷ).  

ɿʘʛʘʣʴʥʫ ʢʽʣʴʢʽʩʪʴ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʪʘ ʢʽʣʴʢʽʩʪʴ ʤʦʣʦʯʥʦʢʠʩʣʠʭ ʙʘʢʪʝʨʽʡ ʥʘ ʩʢʦʨʠʥʮʽ ʭʣʽʙʘ ʚʠʟʥʘʯʘʣʠ 
ʚʠʩʽʚʦʤ ʥʘ ʤôʷʩʦʧʝʧʪʦʥʥʠʡ ʘʛʘʨ (ʄʇɸ) ʽ ʩʝʨʝʜʦʚʠʱʝ ʄRS ʚʽʜʧʦʚʽʜʥʦ. ʂʫʣʴʪʠʚʫʚʘʥʥʷ ʧʨʦʚʦʜʠʣʠ ʧʨʠ 
ʪʝʤʧʝʨʘʪʫʨʽ 37Á ʉ ʧʨʦʪʷʛʦʤ 3 ʜʽʙ. ɯʟ ʽʟʦʣʴʦʚʘʥʠʭ ʢʦʣʦʥʽʡ ʛʦʪʫʚʘʣʠ ʧʨʝʧʘʨʘʪʠ, ʬʘʨʙʫʚʘʣʠ ʟʘ ɻʨʘʤʦʤ ʪʘ 
ʤʽʢʨʦʩʢʦʧʽʶʚʘʣʠ. ʄʦʣʦʯʥʦʢʠʩʣʽ ʙʘʢʪʝʨʽʾ ʻ ʛʨʘʤʧʦʟʠʪʠʚʥʠʤʠ ʢʦʢʘʤʠ ʪʘ ʧʘʣʠʯʢʘʤʠ. 
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ɺʤʽʩʪ ʧʣʽʩʥʷʚʠʭ ʛʨʠʙʽʚ ʪʘ ʜʨʽʞʜʞʽʚ ʧʝʨʝʚʽʨʷʣʠ ʚʠʩʽʚʦʤ ʥʘ ʩʫʩʣʦ-ʘʛʘʨʽ ʟ ʘʥʪʠʙʽʦʪʠʢʦʤ. ʂʫʣʴʪʠʚʫʚʘʥʥʷ 
ʧʨʦʚʦʜʠʣʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 28Áʉ ʧʨʦʪʷʛʦʤ 5 ʜʽʙ. ʇʦʩʽʚ ʟʜʽʡʩʥʶʚʘʣʠ ʯʝʨʝʟ 3 ʛʦʜ ʧʽʩʣʷ ʚʠʧʽʢʘʥʥʷ ʽ 48 ʛʦʜ, 86 
ʛʦʜ ʟʙʝʨʽʛʘʥʥʷ [6]. 

ɼʣʷ ʚʠʷʚʣʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʤʦʣʦʯʥʦʢʠʩʣʠʭ ʙʘʢʪʝʨʽʡ ʚ ʧʨʦʙʽʦʪʠʢʫ çʉʠʤʙʽʣʘʢʪ Vivoè ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ 
ʩʝʨʝʜʦʚʠʱʝ MRS. ʂʽʣʴʢʽʩʪʴ ʙʘʢʪʝʨʽʡ ʩʪʘʥʦʚʠʣʘ 7Ĭ10

8
 ʂʋʆ/ʛ.  

ʄʽʢʨʦʙʽʦʣʦʛʽʯʥʫ ʙʝʟʧʝʢʫ ʭʣʽʙʘ ʧʝʨʝʚʽʨʷʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʚʦʢʘʮʽʡʥʦʛʦ ʪʝʩʪʫʚʘʥʥʷ (ʽʤʽʪʘʮʽʷ ʪʦʛʦ, ʱʦ 
ʤʦʞʝ ʩʪʘʪʠʩʷ ʟ ʧʨʦʜʫʢʪʦʤ ʧʽʜ ʯʘʩ ʡʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ, ʨʝʘʣʽʟʘʮʽʾ ʪʘ ʟʙʝʨʽʛʘʥʥʷ). ɼʣʷ ʮʴʦʛʦ ʙʫʣʠ ʚʠʙʨʘʥʽ 
ʥʘʩʪʫʧʥʽ ʪʝʩʪ-ʢʫʣʴʪʫʨʠ ʤʫʟʝʶ ʢʘʬʝʜʨʠ ʙʽʦʪʝʭʥʦʣʦʛʽʾ ʪʘ ʤʽʢʨʦʙʽʦʣʦʛʽʾ: Bacillus subtilis ɹʊ-2, Penicillium 
chrysogenum ʌ-7, Aspergillus niger ʈ-3. ɺ ʭʦʜʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʩʫʩʧʝʥʟʽʶ ʛʨʠʙʽʚ A. niger ɹʊ-2 
ʢʦʥʮʝʥʪʨʘʮʽʻʶ 3,7Ĭ10

4 
ʢʦʥʽʜʽʡ, ʩʫʩʧʝʥʟʽʶ ʛʨʠʙʽʚ P. chrysogenum ʌ-7 ʢʦʥʮʝʥʪʨʘʮʽʻʶ 9,4Ĭ10

4
 ʚ 1 ʤʣ ʽ 

ʩʫʩʧʝʥʟʽʶ ʙʘʢʪʝʨʽʡ B. subtilis ɹʊ-2 ʢʦʥʮʝʥʪʨʘʮʽʻʶ 1,02Ĭ10
6 
ʂʋʆ/ʤʣ. ʅʘ ʤôʷʢʫʰ ʽ ʩʢʦʨʠʥʢʫ ʭʣʽʙʘ (ʧʨʠʙʣʠʟʥʘ 

ʧʣʦʱʘ 12 ʩʤ
2
) ʥʘʥʦʩʠʣʠ ʧʦ 1 ʤʣ ʩʫʩʧʝʥʟʽʾ ʚʢʘʟʘʥʠʭ ʚʠʱʝ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ. ɿʨʘʟʢʠ ʧʦʤʽʱʘʣʠ ʚ ʪʝʨʤʦʩʪʘʪ 

ʧʨʠ 37Áʉ (B. subtilis ɹʊ-2), ʠ 28Áʉ (P. chrysogenum ʌ-7, A. niger ʈ-3). ʈʝʟʫʣʴʪʘʪʠ ʩʧʦʩʪʝʨʽʛʘʣʠ ʯʝʨʝʟ 24 ʛʦʜ ʽ 
48 ʛʦʜ. 

ʈʝʟʫʣʴʪʘʪʠ. ɼʦʩʣʽʜʞʫʚʘʥʥʷ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʟʨʘʟʢʽʚ ʭʣʽʙʘ ʟʘ ʧʦʢʘʟʥʠʢʘʤʠ ʢʽʣʴʢʦʩʪʽ ʄɸʌɸʄ, 

ʤʦʣʦʯʥʦʢʠʩʣʠʭ ʙʘʢʪʝʨʽʡ, ʘ ʪʘʢʦʞ ʛʨʠʙʽʚ ʽ ʜʨʽʞʜʞʽʚ, ʥʘʚʝʜʝʥʽ ʫ ʪʘʙʣ. 1, 2, 3 ʚʽʜʧʦʚʽʜʥʦ. 
 
ʊʘʙʣʠʮʷ 1. ɿʤʽʥʠ ʦʙʥʘʩʽʥʝʥʦʩʪʽ ʭʣʽʙʘ ʧʽʜ ʯʘʩ ʟʙʝʨʽʛʘʥʥʷ 

ɿʨʘʟʦʢ ʭʣʽʙʘ 
ɿʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʄɸʌɸʄ, ʂʋʆ/ʛ 

3 ʛʦʜ 48 ʛʦʜ 86 ʛʦʜ 

ʂʦʥʪʨʦʣʴ (ʙʝʟ ʧʦʢʨʠʪʪʷ)  1,5Ĭ10
2
 4,5Ĭ10

3
 6,3Ĭ10

3
 

ɿʨʘʟʦʢ ʟ ʧʦʢʨʠʪʪʷʤ 6,5Ĭ10
2
 4,5Ĭ10

2
 3,3Ĭ10

2
 

 
ʋ ʟʨʘʟʢʫ ʭʣʽʙʘ ʟ ʧʦʢʨʠʪʪʷʤ ʢʽʣʴʢʽʩʪʴ ʤʝʟʦʬʽʣʴʥʠʭ ʘʝʨʦʙʥʠʭ ʪʘ ʬʘʢʫʣʴʪʘʪʠʚʥʦ-ʘʥʘʝʨʦʙʥʠʭ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ (ʄɸʌɸʄ) ʥʘ ʧʦʨʷʜʦʢ ʥʠʞʯʘ, ʥʘ ʚʽʜʤʽʥʥʫ ʚʽʜ ʢʦʥʪʨʦʣʴʥʦʛʦ ʟʨʘʟʢʘ, ʜʝ ʄɸʌɸʄ ʟʙʽʣʴʰʫʻʪʴʩʷ.  
 
ʊʘʙʣʠʮʷ 2. ʅʘʷʚʥʽʩʪʴ ʤʦʣʦʯʥʦʢʠʩʣʠʭ ʙʘʢʪʝʨʽʡ ʧʽʜ ʯʘʩ ʟʙʝʨʽʛʘʥʥʷ ʭʣʽʙʘ 

ɿʨʘʟʦʢ ʭʣʽʙʘ 
ʂʽʣʴʢʽʩʪʴ ʤʦʣʦʯʥʦʢʠʩʣʠʭ ʙʘʢʪʝʨʽʡ, ʂʋʆ/ʛ 

3 ʛʦʜ 48 ʛʦʜ 86 ʛʦʜ 

ʂʦʥʪʨʦʣʴ (ʙʝʟ ʧʦʢʨʠʪʪʷ) 1,2Ĭ10
3
 5,3Ĭ10

2
 2,8Ĭ10

2
 

ɿʨʘʟʦʢ ʟ ʧʦʢʨʠʪʪʷʤ 1Ĭ10
5
 9,3Ĭ10

3
 4,7Ĭ10

3
 

 
ʗʢ ʧʨʘʚʠʣʦ, ʢʽʣʴʢʽʩʪʴ ʤʦʣʦʯʥʦʢʠʩʣʠʭ ʙʘʢʪʝʨʽʡ ʧʨʠ ʟʙʝʨʽʛʘʥʥʽ ʭʣʽʙʘ, ʟʤʝʥʰʫʻʪʴʩʷ ʫ ʟʚʷʟʢʫ ʟ 

ʚʽʜʩʫʪʥʽʩʪʶ ʩʧʨʠʷʪʣʠʚʠʭ ʫʤʦʚ ʜʣʷ ʾʭ ʽʩʥʫʚʘʥʥʷ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʧʨʦʙʽʦʪʠʯʥʦʛʦ ʧʦʢʨʠʪʪʷ (ʪʘʙʣ. 3) ʩʧʨʠʷʻ 
ʟʙʝʨʝʞʝʥʥʶ ʞʠʪʪʻʟʜʘʪʥʠʭ ʤʦʣʦʯʥʦʢʠʩʣʠʭ ʙʘʢʪʝʨʽʡ ʧʨʠ ʪʨʠʚʘʣʦʤʫ ʟʙʝʨʽʛʘʥʥʽ ʭʣʽʙʘ. 

 
ʊʘʙʣʠʮʷ 3. ʅʘʷʚʥʽʩʪʴ ʧʣʽʩʥʷʚʠʭ ʛʨʠʙʽʚ ʪʘ ʜʨʽʞʜʞʽʚ ʧʽʜ ʯʘʩ ʟʙʝʨʽʛʘʥʥʷ ʭʣʽʙʘ 

ɿʨʘʟʦʢ ʭʣʽʙʘ 
ʂʽʣʴʢʽʩʪʴ ʧʣʽʩʥʷʚʠʭ ʛʨʠʙʽʚ ʪʘ ʜʨʽʞʜʞʽʚ, ʂʋʆ/ʛ 

3 ʛʦʜ 48 ʛʦʜ 86 ʛʦʜ 

ʂʦʥʪʨʦʣʴ (ʙʝʟ ʧʦʢʨʠʪʪʷ) 1̓0 1Ĭ10
2
 1̓0 

ɿʨʘʟʦʢ ʟ ʧʦʢʨʠʪʪʷʤ 1̓0 1̓0 1̓0 

 
ɻʨʠʙʠ ʪʘ ʜʨʽʞʜʞʽ ʚ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʟʨʘʟʢʘʭ ʥʝ ʙʫʣʦ ʚʠʷʚʣʝʥʦ, ʟʘ ʚʠʥʷʪʢʦʤ ʢʦʥʪʨʦʣʴʥʦʛʦ ʟʨʘʟʢʘ ʯʝʨʝʟ 

48 ʛʦʜ ʟʙʝʨʽʛʘʥʥʷ, ʚ ʷʢʦʤʫ ʚʽʜʙʫʣʘʩʷ ʢʦʥʪʘʤʽʥʘʮʽʷ. 
ɼʣʷ ʙʽʣʴʰ ʜʝʪʘʣʴʥʦʾ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʧʨʦʚʦʜʠʣʠ ʘʥʘʣʽʟ ʤʦʨʬʦʣʦʛʦ-ʢʫʣʴʪʫʨʘʣʴʥʠʭ 

ʦʟʥʘʢ. ʈʝʟʫʣʴʪʘʪʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʥʘ ʨʠʩʫʥʢʫ 1. 

 
ʈʠʩʫʥʦʢ 1. ɸʥʘʣʽʟ ʤʦʨʬʦʪʠʧʽʚ ʢʦʣʦʥʽʡ 

 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʘʥʘʣʽʟʫ ʤʦʨʬʦʪʠʧʽʚ ʢʦʣʦʥʽʡ ʥʘ ʄʇɸ, ʚʠʜʥʦ, ʱʦ ʚʦʥʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʚʝʣʠʢʠʤʠ, 
ʤʘʣʠʤʠ ʽ ʩʝʨʝʜʥʽʤʠ ʨʦʟʤʽʨʘʤʠ, ʙʽʣʠʤ ʪʘ ʞʦʚʪʠʤ ʢʦʣʴʦʨʘʤʠ, ʨʽʚʥʠʤʠ ʽ ʥʝʨʽʚʥʠʤʠ ʢʨʘʷʤʠ, ʢʣʽʪʠʥʠ ʷʢʠʭ 
ʨʦʟʤʽʱʫʶʪʴʩʷ ʧʦʦʜʠʥʦʢʦ ʘʙʦ ʩʢʫʧʯʝʥʥʷʤʠ. 

ʊʘʙʣʠʮʷ 4. ʇʨʦʚʦʢʘʮʽʡʥʝ ʪʝʩʪʫʚʘʥʥʷ ʩʢʦʨʠʥʢʠ ʭʣʽʙʘ 
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ʊʝʩʪ-ʢʫʣʴʪʫʨʘ  

ʇʣʦʱʘ ʟʘʨʘʞʝʥʥʷ ʯʝʨʝʟ 
3 ʛʦʜ, ʩʤ

2
 

ʇʣʦʱʘ ʟʘʨʘʞʝʥʥʷ ʯʝʨʝʟ 24 
ʛʦʜ, ʩʤ

2
 

48 ʛʦʜ 

Aspergillus niger ʈ-3 (ʢʦʥʪʨʦʣʴ) 12,6 Ñ 0,3 13,8 Ñ 0,3 

Aspergillus niger ʈ-3 7 Ñ 0,2 9,6 Ñ 0,2 

Penicillium chrisogenum ʌ-7 (ʢʦʥʪʨʦʣʴ) 8 Ñ 0,2 12,6 Ñ 0,3 

Penicillium chrisogenum ʌ-7 5,7Ñ 0,2 4,9 Ñ 0,1 

 
ɸʥʘʣʽʟ ʜʘʥʠʭ ʽʟ ʪʘʙ. 4, ʧʦʢʘʟʘʚ, ʱʦ ʯʝʨʝʟ 3 ʛʦʜ ʧʣʦʱʘ ʟʘʨʘʞʝʥʥʷ ʟʨʘʟʢʽʚ ʟ ʜʦʜʘʚʘʥʥʷʤ ʧʨʦʙʽʦʪʠʢʘ 

ʤʝʥʰʘ ʥʘ 22,4 % ʜʣʷ A. niger ʈ-3 ʽ 9,2 % ʜʣʷ P. chrysogenum ʌ-7 ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʴʥʠʤ ʟʨʘʟʢʦʤ ʭʣʽʙʘ 
ʙʝʟ ʧʦʢʨʠʪʪʷ. ʏʝʨʝʟ 24 ʛʦʜ ʧʽʩʣʷ ʚʠʧʽʢʘʥʥʷ ʧʣʦʱʘ ʟʘʨʘʞʝʥʥʷ ʭʣʽʙʘ ʟ ʧʨʦ ʙʽʦʪʠʯʥʠʤ ʧʦʢʨʠʪʪʷ ʟʤʝʥʰʠʣʘʩʷ 
ʥʘ 16,8 % ʽ 30,8 % ʜʣʷ A. niger ʈ-3 ʽ P. ʩhrysogenum ʌ-7,ʚʽʜʧʦʚʽʜʥʦ. 

 
ʊʘʙʣʠʮʷ 5. ʈʝʟʫʣʴʪʘʪʠ ʟʘʨʘʞʝʥʥʷ ʤôʷʢʫʰʢʠ ʭʣʽʙʘ 

ʊʝʩʪ-ʢʫʣʴʪʫʨʘ 

ʇʣʦʱʘ ʟʘʨʘʞʝʥʥ ̫
ʯʝʨʝʟ 3 ʛʦʜ, ʩʤ

2
 

ʇʣʦʱʘ ʟʘʨʘʞʝʥʥʷ 
ʯʝʨʝʟ 24 ʛʦʜ, ʩʤ

2
 

24 ʛʦʜ 48 ʛʦʜ 24 ʛʦʜ 48 ʛʦʜ 

Aspergillus niger ʈ-3 (ʢʦʥʪʨʦʣʴ) 4,9 Ñ 0,1 7,0 Ñ 0,2 7,5 Ñ 0,2 12,5 Ñ 0,3 

Aspergillus niger ʈ-3 4,1 Ñ 0,1 5,7 Ñ 0,2 3,5 Ñ 0,1 7,0 Ñ 0,2 

Penicillium chrisogenum ʌ-7 (ʢʦʥʪʨʦʣʴ) 4,5 Ñ 0,1 6,1 Ñ 0,2 6,6 Ñ 0,2 11,3 Ñ 0,3 

Penicillium chrisogenum ʌ-7 3,1 Ñ 0,1 4,9 Ñ 0,1 4,5 Ñ 0,1 6,1 Ñ 0,2 

Bacillus subtilis ɹʊ-2 (ʢʦʥʪʨʦʣʴ) 4,9 Ñ 0,1 7,0 Ñ 0,2 7,0 Ñ 0,2 12,5 Ñ 0,3 

Bacillus subtilis ɹʊ-2 6,1 Ñ 0,2 3,8 Ñ 0,1 3,5 Ñ 0,1 7,0 Ñ 0,2 

 
ɸʥʘʣʽʟ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ ʧʦʢʘʟʘʚ, ʱʦ ʧʣʦʱʘ ʟʘʨʘʞʝʥʥʷ ʭʣʽʙʘ, ʚʠʧʝʯʝʥʦʛʦ ʟ ʜʦʜʘʚʘʥʥʷʤ ʧʨʦʙʽʦʪʠʢʘ, 

ʤʝʥʰʘ ʥʘ 47 %, 13 % ʽ 11,5 % ʜʣʷ A. niger ʈ-3, P. chrysogenum ʌ-7 ʽ B. subtilis ɹʊ-2 ʚʽʜʧʦʚʽʜʥʦ, ʚ ʧʦʨʽʚʥʷʥʥʽ 
ʟ ʢʦʥʪʨʦʣʴʥʠʤ ʟʨʘʟʢʦʤ (48 ʛʦʜ, ʟʨʘʟʢʠ ʯʝʨʝʟ 3 ʛʦʜ ʧʽʩʣʷ ʚʠʧʽʢʘʥʥʷ). ʊʘʢʘ ʞ ʪʝʥʜʝʥʮʽʷ ʟʙʝʨʝʛʣʘʩʷ ʜʣʷ 
ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʟʨʘʟʢʽʚ (48 ʛʦʜ, ʟʨʘʟʢʠ ʯʝʨʝʟ 24 ʛʦʜ ʧʽʩʣʷ ʚʠʧʽʢʘʥʥʷ): ʥʘ 27 %, 17,5 % ʽ 20,5 % ʤʝʥʰʝ ʜʣʷ A. 
niger ʈ-3, P. chrysogenum ʌ-7 ʽ B. subtilis ɹʊ-2 ʚʽʜʧʦʚʽʜʥʦ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʴʥʠʤ ʟʨʘʟʢʦʤ. ʎʝ ʩʚʽʜʯʠʪʴ 
ʧʨʦ ʪʝ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʦʢʨʠʪʪʷ ʟ ʧʨʦʙʽʦʪʠʢʦʤ ʜʣʷ ʦʙʨʦʙʣʝʥʥʷ ʭʣʽʙʘ ʟʜʽʡʩʥʶʻ ʚʠʩʦʢʫ ʬʫʥʛʽʮʠʜʥʫ ʜʽʶ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʩʚʽʜʯʘʪʴ ʧʨʦ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʫ ʙʝʟʧʝʢʫ ʭʣʽʙʘ ʟ ʧʨʦʙʽʦʪʠʢʦʤ, ʪʦʤʫ ʤʦʞʥʘ 
ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ ʧʨʦ ʤʦʞʣʠʚʝ ʚʥʝʩʝʥʥʷ ʧʨʦʙʽʦʪʠʢʘ ʜʦ ʩʢʣʘʜʫ ʾʩʪʽʚʥʦʾ ʧʣʽʚʢʠ ʜʣʷ ʧʦʢʨʠʪʪʷ ʭʣʽʙʘ, ʪʘʢ ʷʢ 
ʧʨʦʙʽʦʪʠʢ ʥʝ ʰʢʦʜʠʪʴ ʚʣʘʩʪʠʚʦʩʪʷʤ ʭʣʽʙʘ, ʘ ʥʘʚʧʘʢʠ ʧʦʢʨʘʱʫʻ ʾʭ. 
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  .נ.ʘʡʠʪʦʚ ɼ׳
(ʉʘʤʘʨץʘʥʜ, ɶʟʙʝʢʠʩʪʦʥ) 

 
ɸʁʈʀʄ ʋʄʋʈʊפɸʉʀɿ ׳ɸʁɺʆʅʃɸʈ ʃʀʏʀʅʂɸʃɸʈʀ ʊɸʅɸʉʀɼɸɻʀ ɸɿʆʊʃʀ ʆʈɻɸʅʀʂ 

ɹʀʈʀʂʄɸʃɸʈʅʀ ʄʀפɼʆʈʀʁ ɶʈɻɸʅʀʐ 
 

ʊʘʙʠʘʪʜʘ ʙʘʨʯʘ ʪʠʨʠʢ ʤʘʚʞʫʜʦʜʣʘʨ ʜʦʠʤʦ ʨ˄ʡ ʙʝʨʠʙ ʪʫʨʘʜʠʛʘʥ ʤʫʪʘʮʠʷʣʘʨ ʪʫʬʘʡʣʠ ʫʣʘʨʥʠʥʛ 
ʷʰʘʰ ʪʘʨʟʠ ʪʫʨʣʠʯʘ ʤʦʩʣʘʰʛʘʥ ʚʘ ʫʣʘʨʥʠʥʛ ʦʨʛʘʥʣʘʨʠ ״ʘʤ ʰʫ ʷʰʘʰ ʰʘʨʦʠʪʠʛʘ ץʘʨʘʙ ˄ʟʛʘʨʛʘʥ. ɹʫʥʜʘʡ 
ʭʠʣʤʘ ʭʠʣʣʠʢʥʠ ʫʤʫʨʪץʘʩʠʟ ״ʘʡʚʦʥʣʘʨʜʘ ʢʫʟʘʪʛʘʥʠʤʠʟʜʘ ʞʫʤʣʘʜʘʥ: ʵʭʠʥʦʢʦʢʢʥʠʥʛ ʣʠʯʠʥʢʘʣʠʢ ʜʘʚʨʠʜʘ, 
ʤʘʨʪ ץʫʥסʠʟʠʥʠʥʛ ʣʠʯʠʥʢʘʣʠʢ ʜʘʚʨʠ, ץʦʨʘʤʦʣ ʛʠʞʞʘʩʠʜʘ, ʪʫʪ ʠʧʘʢ ץʫʨʪʠʜʘ, ʸʤסʠʨ ʯʫʚʘʣʯʘʥʛʠ ʚʘ 
ʂʘʣʠʬʦʨʥʠʷ ʯʫʚʘʣʯʘʥʛʣʘʨʠʥʠ ʦʣʠʰʠʤʠʟ ʤʫʤʢʠʥ. 

ɹʫ ʪʫʨʜʘʛʠ ʦʨʛʘʥʠʟʤʣʘʨʥʠ ʷʰʘʰ ʤʫ״ʠʪʠʥʠ ״ʘʤ, ʦʟʠץʣʘʥʠʰ ʤʘ״ʩʫʣʦʪʣʘʨʠ ʞʠ״ʘʪʜʘʥ ״ʘʤ ʭʠʣʤʘ ï
ʭʠʣʜʠʨ. ʐʫʥʜʘʡ ʵʢʘʥ ʙʫʣʘʨʥʠʥʛ ʪʘʨʢʠʙʠʜʘʛʠ ʙʠʦʢʠʤʸʚʠʡ ˄ʟʛʘʨʠʰʣʘʨ ״ʘʤ ʪʫʨʣʠʯʘ ʙ˄ʣʠʰʠ ʪʘʙʠʠʡʜʠʨ ʜʝʙ 
 ʣʘʰʜʘץʘʪʜʘʥ ʘʥʠ״ʜʦʨʠʡ ʞʠץʩʠʣʣʘʨʥʠ ʤʠץʠʩʦʙʣʘʡʤʠʟ. ɹʫ ʪʫʨʜʘʛʠ ʦʨʛʘʥʠʟʤʣʘʨʜʘ ʫʯʨʘʡʜʠʛʘʥ ʘʟʦʪ ʚʘ ʦ״
ʵʭʠʥʦʢʦʢʢ ʩʫʶץʣʠʛʠʜʘʛʠ ʘʟʦʪ ʚʘ ʦץʩʠʣʣʠ ʘʟʦʪʣʘʨʥʠ ɹʝʫʨʠʪ ʨʝʘʢʮʠʷʩʠ ʫʩʫʣʠ ʙʠʣʘʥ ʘʥʠץʣʘʰ ʤʫʤʢʠʥ. ɹʫ 
ʫʩʫʣʜʘ ʙʘʨʯʘ ʦץʩʠʣʣʘʨ ʠʰץʦʨʠʡ ʤʫ״ʠʪʜʘ ʉuSO4, ʙʠʣʘʥ ʙʠʥʘʬʰʘ ʨʘʥʛʣʠ ʙʠʨʠʢʤʘ ״ʦʩʠʣ ץʠʣʘʜʠ. 
ʕʨʠʪʤʘʥʠʥʛ ʨʘʥʛʠ ʦץʩʠʣ ʤʠץʜʦʨʠʛʘ ʪ˄סʨʠ ʧʨʦʧʦʨʮʠʷʥʘʣ. ɹʫʷʣʛʘʥ ʵʨʠʪʤʘ ʢʦʣʣʦʨʦʤʝʪʨʣʘʥʛʘʥʜʘ ʪʦʧʠʣʛʘʥ 
ʵʨʠʪʤʘ ʟʠʯʣʠʛʠʛʘ ʢ˄ʨʘ ʘʚʚʘʣʜʘʥ ʪʘʡʸʨʣʘʥʛʘʥ ˄ʣʯʦʚ ʵʛʨʠ ʯʠʟʠסʠʜʘʥ ʦץʩʠʣ ʤʠץʜʦʨʠ ʙʠʣʘʥ ʩʦʣʠʰʪʠʨʠʣʘʜʠ. 

 .ʣʘʥʘʜʠץʘʡʚʦʥʣʘʨ ʚʘ ʫʣʘʨʥʠʥʛ ʣʠʯʠʥʢʘʣʘʨʠ ʂʝʣʴʜʘʣ ʫʩʫʣʠ ʙʠʣʘʥ ʘʥʠ״ ʘʩʠʟץʦʣʛʘʥ ʫʤʫʨʪפ
ɹʠʦʢʠʤʸʚʠʡ ʪʘʜץʠץʦʪ ʵʪʠʰʛʘ ʦʣʠʥʛʘʥ ʫʤʫʨʪץʘʩʠʟ ״ʘʡʚʦʥʣʘʨ ʪʘʨʢʠʙʠʜʘʛʠ ʦץʩʠʣʥʠ ʫʤʫʤʠʡ ʘʟʦʪ ʤʠץʜʦʨʠ 
ʙ˄ʡʠʯʘ ʘʥʠץʣʘʥʘʜʠ. ɹʫʥʜʘ ʦץʩʠʣʣʠ ʸʢʠ ʘʤʠʥʦʢʠʩʣʦʪʘʣʘʨ, ʧʦʣʠʧʝʧʪʠʜʣʘʨ, ʘʤʤʠʘʢ, ʩʠʡʜʠʢʯʠʣ, ʩʠʡʜʠʢ 
ʢʠʩʣʦʪʘʩʠ ʢʘʙʠ ʤʝʪʦʙʦʣʝʪʣʘʨ ʪʘʨʢʠʙʠʜʘʛʠ ץʦʣʜʠץ ʘʟʦʪʥʠ ʪʨʠʭʣʦʨʩʠʨʢʘ ʢʠʩʣʦʪʘʥʠʥʛ 20% ʣʠ ʵʨʠʪʤʘʩʠ 
ʪʘʲʩʠʨʠʜʘ, ״ʘʡʚʦʥʣʘʨ ʪʘʥʘʩʠʜʘʥ ʪʘʡʸʨʣʘʥʛʘʥ ʛʦʤʦʛʝʥʘʪ ʪʘʨʢʠʙʠʜʘʛʠ ʦץʩʠʣʣʠ ʤʦʜʜʘʣʘʨ, ʯ˄ʢʪʠʨʠʰ ʡ˄ʣʠ 
ʙʠʣʘʥ ʘʥʠץʣʘʥʘʜʠ. ɹʫʥʠʥʛ ʫʯʫʥ ʥʘʤʫʥʘ ʦʣʠʥʛʘʥ ʦʙʲʝʢʪ ʂʝʣʴʜʦʣ ʫʩʫʣʠ ʙ˄ʡʠʯʘ ʙʘʞʘʨʠʣʘʜʠ. ɹʫ ʡ˄ʣ ʙʠʣʘʥ 
ʙʘʨʯʘ ʘʟʦʪʣʠ ʙʠʨʠʢʤʘʣʘʨ ʢʦʥʮʝʥʪʠʨʣʘʥʛʘʥ ʩʫʣʴʬʘʪ ʢʠʩʣʦʪʘ ʪʘʲʩʠʨʠʜʘ ʩʫʣʴʬʘʪʣʠ ʠʦʥʣʘʨʛʘ ʘʡʣʘʥʘʜʠ. 
ʕʨʠʪʤʘʛʘ ˄ʪʛʘʥ NH4 ʠʦʥʣʘʨʠ ʅʝʩʩʣʝʨ ʨʠʘʢʪʠʚʠ ʪʘʲʩʠʨʠʜʘ, ʠʰץʦʨʣʠ ʤʫ״ʠʪʜʘ ʨʘʥʛʝʥ ʙʠʨʠʢʤʘʩʠʛʘ 
ʘʡʣʘʥʘʜʠ. ׳ʦʩʠʣ ʙ˄ʣʛʘʥ ʦʯ ʩʘʨʠץ ץʠʟʠʣ ʨʘʥʛʣʠ ʵʨʠʪʤʘʥʠ 20 ʤʘʨʪʘ ʩʫʶʣʪʠʨʠʙ ʌʕʂ ʜʘ ʢ˄ʢ ʨʘʥʛʣʠ 
ʢʦʣʦʨʘʤʝʪʠʨʜʘ ʦʣʠʥʛʘʥ ʦʧʪʠʢ ʟʠʯʣʠʢ ʪ˄סʨʠʩʠʜʘʛʠ ʌʕʂ ʢ˄ʨʩʘʪʤʘʣʘʨʠ ʩʪʘʥʜʘʨʪ ʵʨʠʪʤʘ ʙʠʣʘʥ ʘʥʠץʣʘʥʛʘʥ 
ʵʛʨʠ ʯʠʟʠץץʘ ץʠʸʩʣʘʰ ʡ˄ʣʠ ʙʠʣʘʥ ʪʦʧʠʣʘʜʠ. ʊʘ״ʣʠʣ ʥʘʪʠʞʘʣʘʨʠ ʙ˄ʡʠʯʘ ʘʥʠץʣʘʥʛʘʥ ʦץʩʠʣʩʠʟ, ʦץʩʠʣʣʠ 
ʘʟʦʪ ʤʠץʜʦʨʣʘʨʠ ״ʦʣʠʜʘ ʪʝʢʰʠʨʠʣʛʘʥ ʤʘʪʝʨʠʘʣʣʘʨ ʪʘʨʢʠʙʠʜʘʛʠ ʦץʩʠʣʥʠʥʛ ʫʤʫʤʠʡ ʤʠץʜʦʨʠʥʠ ʘʥʠץʣʘʰʜʘ 
ʦץʩʠʣ ʤʘʩʩʘʩʠʥʠ 14% ʥʠ ʘʟʦʪ ʪʘʰʢʠʣ ʵʪʠʰʠʥʠ ״ʠʩʦʙʛʘ ʦʣʠʰ ʣʦʟʠʤ (1-ʞʘʜʚʘʣ).  

    
 1-ʞʘʜʚʘʣ 

ɹʘʲʟʠ ʫʤʫʨʪץʘʩʠʟ ״ʘʡʚʦʥʣʘʨ ʪʘʨʢʠʙʠʜʘʛʠ ʘʟʦʪʣʠ ʤʦʜʜʘʣʘʨ ʤʠץʜʦʨʠ 
ˉ 
 
 

ʊʝʢʰʠʨʠʣʫʚʯʠ ʤʘʪʝʨʠʘʣʣʘʨ ɸʟʦʪ ʤʛ% ʆץʩʠʣʣʘʨ  

 ʩʠʣʣʠ ʘʟʦʪץʘʟʦʪ ʆ ץʦʣʜʠפ

1 ʕʭʠʥʦʢʦʢʢ ʩʫʶץʣʠʛʠ  
E. granulosus 

1240Ñ12,0 322,0Ñ26,0 2,01Ñ0,16 

 ʦʨʘʤʦʣ ʛʠʞʞʘʩʠ ʣʠʯʠʥʢʘʩʠפ 2
Systielrcus bovis 

640,0Ñ0,8 186,0Ñ14,0 1,16Ñ0,87 

3 ʄʘʨʪ ץ˄ʥסʠʟʠ ʣʠʯʠʥʢʘʩʠ 
Melolontha melolontha 

5296,0Ñ55,0 1539,0Ñ31,0 9,60Ñ0,24 

4 ʊʫʪ ʠʧʘʢ ץʫʨʪʠ סʫʤʙʘʛʠ 
Bombux mori 

6863,0Ñ44,0 1994,0Ñ28,0 12,44Ñ0,33 

5 ɪʤסʠʨ ʯʫʚʘʣʯʘʥʛʠ  
Zumbricus coliginasus 

4535,0Ñ17,0 1317,0Ñ77 8,22Ñ0,22 

6 ʂʘʣʠʬʦʨʥʠʷ ʯʫʚʘʣʯʘʥʛʠ 
Ensima foeutiela 

866,0Ñ20,0 1413,0Ñ65 8,82Ñ0,22 

 
ʋʰʙʫ ʞʘʜʚʘʣʜʘʥ ʢ˄ʨʠʥʠʙ ʪʫʨʠʙʜʠʢʠ ʵʭʠʥʦʢʦʢʢ ʩʫʶץʣʠʛʠ ʪʘʨʢʠʙʠʜʘ ץʦʣʜʠץ ʘʟʦʪ ʤʠץʜʦʨʠ ʦץʩʠʣʣʠ 

ʘʟʦʪʛʘ ʥʠʩʙʘʪʘʥ ʶץʦʨʠ ʵʢʘʥʣʠ ʤʘʲʣʫʤ ʙ˄ʣʜʠ. ʍʫʜʜʠ ʰʫʥʜʘʡ ˄ʨʛʘʥʠʣʛʘʥ ʫʤʫʨʪץʘʩʠʟ ʦʨʛʘʥʠʟʤʣʘʨ 
ʪʘʨʢʠʙʠʜʘ ʦץʩʠʣʣʠ ʙʠʨʠʢʤʘʜʘʛʠ ʘʟʦʪʥʠʥʛ ʤʠץʜʦʨʠʛʘ ʥʠʩʙʘʪʘʥ ʵʨʢʠʥ ʘʟʦʪʥʠ ʤʠץʜʦʨʠʡ ʥʠʩʙʘʪʠ ʶץʦʨʠ 
ʵʢʘʥʣʠʛʠ ʘʥʠץʣʘʥʜʠ. ʊʘʜץʠץʦʪ ץʠʣʠʥʘʸʪʛʘʥ ʦʨʛʘʥʠʟʤʣʘʨʥʠ ʪʘʨʢʠʙʠʜʘʛʠ ʦץʩʠʣʣʘʨʥʠ ʤʠץʜʦʨʠʡ 
˄ʨʛʘʥʛʘʥʠʤʠʟʜʘ ʵʭʠʥʦʢʦʢʢ ʩʫʶץʣʠʛʠ ʪʘʨʢʠʙʠʜʘʛʠ ʦץʩʠʣ ʤʠץʜʦʨʠ 2,01; ץʦʨʘʤʦʣ ʛʠʞʞʘʩʠ ʣʠʯʠʥʢʘʩʠʜʘ 1,16; 
ʤʘʨʪ ץʫʥסʠʟʠ ʣʠʯʠʥʢʘʩʠ 9,60; ʪʫʪ ʠʧʘʢ ץʫʨʪʠ 12,44; ʸʤסʠʨ ʯʫʚʘʣʯʘʥʛʠ 8,22; ʂʘʣʠʬʦʨʥʠʷ ʯʫʚʘʣʯʘʛʠʜʘ 8,82 % 
ʥʠ ʪʘʰʢʠʣ ץʠʣʜʠ. ɹʫ ʢ˄ʨʩʘʪʢʠʯʣʘʨʥʠ ʪʘʭʣʠʣ ץʠʣʘʜʠʛʘʥ ʙ˄ʣʩʘʢ ʵʥʛ ʢ˄ʧ ʫʯʨʘʛʘʥ ʦץʩʠʣ ʤʠץʜʦʨʠ ʪʫʪ ʠʧʘʢ 
 ʜʦʨʠʡ ʥʘʪʠʞʘʣʘʨʠץʩʠʣʣʘʨʥʠʥʛ ʤʠץʫʨʪʠʜʘ ʢʫʟʘʪʠʣʜʠ. ʋʤʫʤʘʥ ʦʣʛʘʥʜʘ ˄ʨʛʘʥʠʣʛʘʥ ʦʨʛʘʥʠʟʤʣʘʨʜʘ ʦץ
ʪʫʨʣʠʯʘ ʵʢʘʥʣʠʛʠ ʚʘ ʪ˄ʣץʠʥʩʠʤʦʥ ˄ʟʛʘʨʠʰʛʘ ʵʛʘ. 

ʋʰʙʫ ʥʘʪʠʞʘʣʘʨʜʘʥ ʢ˄ʨʠʥʠʙ ʪʫʨʠʙʜʠʢʠ ʘʡʨʠʤ ʫʤʫʨʪץʘʩʠʟ ״ʘʡʚʦʥʣʘʨʥʠʥʛ ʪʘʨʢʠʙʠʜʘʛʠ ʦץʩʠʣʣʠ ʚʘ 
ʦץʩʠʣʩʠʟ ʘʟʦʪ ʤʠץʜʦʨʠ ʫʣʘʨʥʠʥʛ ʦʟʠץʣʘʥʠʰ ʞʘʨʘʸʥʠʛʘ ʙʦסʣʠץ ʙ˄ʣʘʨ ʵʢʘʥ. ɹʫʥʜʘ ˄ʩʠʤʣʠʢʣʘʨ ʙʘʨʛʠ ʚʘ 
ʫʥʠʥʛ ץʦʣʜʠסʠ ʙʠʣʘʥ ʦʟʠץʣʘʥʛʘʥ ״ʘʡʚʦʥʣʘʨʜʘ ʢ˄ʧʨʦץ ʙ˄ʣʘʜʠ.  
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 .ʅʘʤʦʟʦʚ ɸ.ʈ ,.נ.ʘʡʠʪʦʚ ɼ׳
(ʉʘʤʘʨץʘʥʜ, ɶʟʙʝʢʠʩʪʦʥ) 

 
ECHINOCOCʉUS UNILOCULARIS ʆɿʀפʃɸʅʀʐʀʅʀʅɻ ʌʀɿʀʆʃʆɻʀʂ-ɹʀʆʂʀʄɪɺʀʁ ʍʋʉʋʉʀʗʊʃɸʈʀ 

ɺɸ ɾʀɻɸʈʅʀʅɻ ɼʀʉʊʈʆʌʀʂ ɶɿɻɸʈʀʐʃɸʈʀɼɸɻʀ ʌɸʆʃʃʀɻʀ 
  

ʄʘʲʣʫʤʢʠ, ʠʥʩʦʥ ʩʘʣʦʤʘʪʣʠʛʠ ״ʘʤʜʘ ץʠʰʣʦץ ʭ˄ʞʘʣʠʛʠ ״ʘʡʚʦʥʣʘʨʠʥʠ ʧʘʨʘʟʠʪʘʨ ʢʘʩʘʣʣʠʢʣʘʨʜʘʥ 
 ʠʩʦʙʣʘʥʘʜʠ. ʂʝʡʠʥʛʠ ʡʠʣʣʘʨʜʘ ʣʘʨʚʘʣ״ ʠʤʦʷʣʘʰ ʙʫʛʫʥʛʠ ʢʫʥʥʠʥʛ ʜʦʣʟʘʨʙ ʤʫʘʤʤʦʣʘʨʠʜʘʥ ʙʠʨʠ ʙ˄ʣʠʙ״
ʵʭʠʥʦʢʦʢʢʦʟ ʭʘʩʪʘʣʠʛʠ ʢ˄ʧ ʫʯʨʘʤʦץʜʘ. ʃʘʨʚʘʣ ʵʭʠʥʦʢʦʢʢʦʟ ץ˄ʟסʘʪʫʚʯʠʩʠ ʙʠʣʘʥ ʟʘʨʘʨʣʘʥʛʘʥ ץʠʰʣʦץ 
ʭ˄ʞʘʣʠʢ ״ʘʡʚʦʥʣʘʨʠ ʤʘ״ʩʫʣʜʦʨʣʠʠʛʠʥʠʥʛ ʧʘʩʘʡʠʰʠʛʘ ʚʘ ʠʥʩʦʥʣʘʨʜʘ ʩʫʨʫʥʢʘʣʠ ʢʘʩʘʣʣʠʢʢʘ ʯʘʣʠʥʠʰʠ 
ʢʫʟʘʪʠʣʘʜʠ. ʇʘʨʘʟʠʪʥʠ ʶץʪʠʨʛʘʥ ץʦʨʘʢ˄ʣ ץ˄ʡʣʘʨʠʥʠ ʚʘ ץʦʨʘʤʦʣʣʘʨʥʠ ʛ˄ʰʪʠ, ʸסʠ, ʞʠʛʘʨ, ˄ʧʢʘ ʢʘʙʠ 
ʦʨʛʘʥʣʘʨʠʥʠʥʛ ʠʩʪʠʤʦʣʛʘ ʷʨʦץʩʠʟ ʙ˄ʣʠʰʠ, ץ˄ʡʣʘʨ ʞʫʥʠʥʛ ʢʘʤʘʡʠʰʠ ʢʫʟʘʪʠʣʘʜʠ. ɸʜʘʙʠʡ ʤʘʲʣʫʤʦʪʣʘʨʛʘ 
 ʘʨ 100 ʢʠʰʠʜʘʥ 6-9 ʥʘʬʘʨʠ ʵʭʠʥʦʢʦʢʢ ʙʠʣʘʥ״ ʘʨʘʛʘʥʜʘ (ɾʫʨʘʚʣʠʝʚʘ ʅ.ɸ., 2004) ɶʟʙʝʢʠʩʪʦʥʜʘץ
ʟʘʨʘʨʣʘʥʛʘʥ ʚʘ ʤʠץʜʦʨʠ ʦʨʪʠʙ ʙʦʨʠʰʠ ʢʫʟʘʪʠʣʤʦץʜʘ. ʂʘʩʘʣʣʠʢʥʠ ץ˄ʟסʘʪʫʚʯʠʩʠʥʠ ʢ˄ʧʘʡʠʰʠʛʘ ʩʘʙʘʙʯʠ 
ʙ˄ʣʛʘʥ ʠʪʣʘʨʥʠʥʛ ʩʦʥʠ ״ʘʨ 17 ʢʠʰʠʛʘ 1 ʪʘ ʠʪ ʪ˄סʨʠ ʢʝʣʘʜʠ. ɹʫ ʤʘʲʣʫʤʦʪʣʘʨʜʘʥ ʢʝʣʠʙ ʯʠץץʘʥ ״ʦʣʜʘ 
ʵʭʠʥʦʢʦʢʢ ʣʠʯʠʥʘʢʣʘʨʠʥʠ ʦʟʠץʣʘʥʠʰʠʥʠʥʛ ʬʠʟʠʦʣʦʛʠʢ-ʙʠʦʢʠʤʸʚʠʡ ʭʫʩʫʩʠʷʪʣʘʨʠʥʠ ˄ʨʛʘʥʠʰ, ʩʘʤʘʨʘʣʠ 
ʧʨʦʬʠʣʘʢʪʠʢ ʪʘʜʙʠʨʣʘʨʛʘ ʦʣʠʙ ʢʝʣʘʜʠ. ɶʟʙʝʢʠʩʪʦʥ ʪʘʙʠʠʡ ʠץʣʠʤʠ ʛʝʦʛʨʘʬʠʢ ʞʦʡʣʘʰʫʚʠʛʘ ʢ˄ʨʘ ˄ʟʠʛʘ ʭʦʩ 
ʭʫʩʫʩʠʷʪʛʘ ʵʛʘ, ʨʝʩʧʫʙʣʠʢʘ ʭʫʜʫʜʠʜʘ ʫʯʨʘʡʜʠʛʘʥ ʧʘʨʘʟʠʪʣʘʨ ʚʘ ʫʣʘʨʥʠ ʢʝʣʪʠʨʠʙ ʯʠץʘʨʘʜʠʛʘʥ 
ʢʘʩʘʣʣʠʢʣʘʨʥʠ ˄ʨʛʘʥʠʰ ʥʘʟʘʨʠʡ ʚʘ ʘʤʘʣʠʡ ʘ״ʘʤʠʷʪʛʘ ʵʛʘ. ɸʡʥʠץʩʘ ʠʥʩʦʥʣʘʨ ʩʘʣʦʤʘʪʣʠʛʠʥʠ ʤʫ״ʦʬʘʟʘ 
 ʘʡʚʦʥʣʘʨ ʚʘ״ ʩʫʣʦʪʣʘʨʠ ʦʣʠʰʜʘ ʧʘʨʘʟʠʪ״ʦʨʠ, ʩʠʬʘʪʣʠ ʛ˄ʰʪ ʚʘ ʩʫʪ ʤʘץʠʣʠʰ, ʯʦʨʚʘ ʤʦʣʣʘʨʠʜʘʥ ʶץ
ʫʣʘʨʥʠ ʢʝʣʪʠʨʠʙ ʯʠץʘʨʘʜʠʛʘʥ ʢʘʩʘʣʣʠʢʣʘʨʠʥʠ ʡ˄ץʦʪʠʰ ʘʣʦ״ʠʜʘ ˄ʨʠʥ ʪʫʪʘʜʠ. 

E. uniloʩularisʥʠʥʛ ʧʫʬʘʛʠ ʠʯʠʜʘʛʠ ʩʫʶʣʠʢʥʠ ʪʝʢʰʠʨʠʰʜʘ ʦץʩʠʣʣʘʨʥʠ ʫʤʫʤʠʡ ʤʠץʜʦʨʠʥʠ ˄ʣʯʘʰʜʘ 
ʨʝʬʨʘʢʪʦʤʝʪʠʨʠʢ ʫʩʫʣʜʘ (ɸ.פ .פʦʩʠʤʦʚ, 1989), ʘʤʠʥʦʢʠʩʣʦʪʘʣʘʨ ʵʩʘ ץʦסʦʟ ʭʨʦʤʘʪʦʛʨʘʬʠʷʩʠ ʫʩʫʣʠʜʘ 
(ɸ.פ .פʦʩʠʤʦʚ, 1989), ʛʣʶʢʦʟʘ ʤʠץʜʦʨʠʥʠ ɸʥʪʨʦʥ ʫʩʫʣʠ ʸʨʜʘʤʠʜʘ (ʈ.נ. ʉʫʣʪʦʥʦʚ 1995), ʫʤʫʤʠʡ 
ʣʠʧʠʜʣʘʨʥʠ ʂʨʠʥʠʮʢʠʡ ʫʩʫʣʠ (ʊ.ʉ. ʉʦʘʪʦʚ 2003) ʙʠʣʘʥ, ʫʤʫʤʠʡ ʭʦʣʝʩʪʝʨʠʥʥʠ ʀʣʴʢʘ ʫʩʫʣʠ (ʊ.ʉ. ʉʦʘʪʦʚ 
2003) ʙʠʣʘʥ ʘʥʠץʣʘʥʘʜʠ. ɸʟʦʪ ʚʘ ʘʟʦʪ ʙʠʨʠʢʤʘʣʘʨʠ ʬʦʪʦʨʤʝʪʠʨʠʢ (ʈ.נ. ʉʫʣʪʦʥʦʚ 1995) ʫʩʫʣ ʦʨץʘʣʠ ʦʣʠʙ 
ʙʦʨʠʣʘʜʠ. 

ʕʭʠʥʦʢʦʢʢ ʧʫʬʘʛʠ ʠʯʢʠ ʙ˄ʰʣʠסʠ ʪʠʥʠץ ץʫʶץʣʘʰʛʘʥ ʩʫʶץʣʠʢ ʙʠʣʘʥ ʪ˄ʣʛʘʥ ʙ˄ʣʠʙ ʫ ʦʨʛʘʥʠʢ ʤʦʜʜʘʣʘʨ 
ʚʘ ʘʥʦʨʛʘʥʠʢ ʤʦʜʜʘʣʘʨʜʘʥ ʠʙʦʨʘʪ ʙ˄ʣʘʜʠ. ʕʥʛ ʤʫ״ʠʤʠ ʭ˄ʞʘʡʠʥ ״ʠʩʦʙʠʜʘʥ ʦʟʠץʣʘʥʠʰʠ ʪʫʬʘʡʣʠ ʩʦʥ-
ʩʘʥʦץʩʠʟ ʧʨʦʪʦʩʢʦʣʝʢʩʣʘʨʥʠʥʛ ʨʠʚʦʞʣʘʥʠʰʠʥʠ ʪʘʲʤʠʥʣʘʡʜʠ. ʉʫʶץʣʠʢ ʪʘʨʢʠʙʠʜʘʛʠ ʦץʩʠʣ ʚʘ ʦץʩʠʣʣʠ 
ʤʦʜʜʘʣʘʨ ʤʠץʜʦʨʠ ʩʦʬ ʧʨʦʪʦʩʢʦʣʠʢʩʣʘʨʠʥʠ 9,2 % ʦץʩʠʣʛʘ ʪ˄סʨʠ ʢʝʣʘʜʠ, ״ʘʨ 100ʤʣ ʧʫʬʘʢ ʩʫʶץʣʠʛʠ 
ʪʘʨʢʠʙʠʥʠʥʛ 17,3-22,7 ʤʛ ʦץʩʠʣʜʘʥ ʠʙʦʨʘʪ ʙ˄ʣʘʜʠ. ʕʨʢʠʥ ʦץʩʠʣʣʘʨ ʘʩʦʩʘʥ ʧʫʬʘʢ ʩʫʶץʣʠʛʠʜʘ ʫʩʣʫʙʣʘʨ 
ʸʨʜʘʤʠʜʘ ʬʨʘʢʮʠʷʣʘʥʛʘʥ ʘʥʪʝʛʠʥʣʘʨʥʠʥʛ ʘʞʨʘʪʠʰ ʫʯʫʥ ץ˄ʣʣʘʥʠʣʛʘʥʜʘ ʢʦʥʮʝʥʪʠʨʣʘʥʛʘʥ ʧʫʬʘʢ 
ʩʫʶץʣʠʛʠʥʠ ʵʣʝʢʪʨʦʬʦʨʝʟ ץʠʣʛʘʥʜʘ, ʟʘʨʜʦʙ ʦץʩʠʣʣʘʨʠʛʘ ˄ʭʰʘʰ ʦץʩʠʣʣʘʨ ʘʞʨʘʪʠʙ ʦʣʠʥʛʘʥ. ʇʫʬʘʢ 
ʩʫʶץʣʠʛʠ ʪʘʨʢʠʙʠʜʘ 16 ʭʠʣ ʘʤʠʥʦʢʠʩʣʦʪʘʣʘʨʜʘʥ ʠʙʦʨʘʪ ʙ˄ʣʛʘʥ ʦץʩʠʣ ʤʦʣʝʢʫʣʘʣʘʨʠ ʫʯʨʘʡʜʠ. 
Echinococʩus granulasussʥʠʥʛ ʩʢʦʣʝʢʩʣʘʨʠ ʛʠʜʨʦʣʠʟʘʪʠʜʘʥ 18 ʭʠʣ ʘʩʧʠʨʠʥ, ʛʣʫʪʘʤʠʥ, ʩʝʨʠʥ, ʪʨʝʦʥʠʥ, 
ʘʣʘʥʠʥ, ʚʘʣʠʥ ʪʨʠʧʪʦʬʘʥ ʢʘʙʠ ʘʤʠʥʦʢʠʩʣʦʪʘʣʘʨ ʘʞʨʘʪʠʙ ʦʣʠʥʛʘʥ. 

ɸʜʘʙʠʡ ʤʘʲʣʫʤʦʪʣʘʨ (ʄ.ɶ. ɶʨʦʣʦʚ, 1991, 2003, 2004) ʛʘ ץʘʨʘʛʘʥʜʘ ʩʫʶץʣʠʢ ʪʘʨʢʠʙʠ Na
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 ʠʦʥʣʘʨʠʥʠʥʛ ʞʘʤסʘʨʠʣʠʰʠ ʘʥʠץʣʘʥʛʘʥ. ɸʡʥʠץʩʘ Ca
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 ʤʠץʜʦʨʠ ʭ˄ʞʘʡʠʥ 

ʦʨʛʘʥʠʟʤʠ ץʦʥʥʠʥʛ ʟʘʨʜʦʙʠʛʘ ʥʠʩʙʘʪʘʥ 8 ʦʡʣʠʢ ʧʫʬʘʢ ʩʫʶץʣʠʛʠʜʘ 23 ʤʘʨʪʘ ʢ˄ʧ ʤʠץʜʦʨʜʘ ʞʘʤסʘʨʠʣʘʜʠ. 
ʐʫ ʙʠʣʘʥ ʙʠʨʛʘ ʩʫʶץʣʠʢ ʪʘʨʢʠʙʠʜʘ 0,1% ʛʘʯʘ ʛʣʶʢʦʟʘ ʚʘ ʙʦʰץʘ ʢʘʨʙʦʥʩʫʚʣʘʨ, 1,25% ʛʘʯʘ ʸס ʢʠʩʣʦʪʘʣʘʨ, 
ʭʦʣʝʩʪʝʨʠʥ, ʛʣʝʮʝʨʠʥ, ʢʨʝʘʪʠʥʠʥ, ʤʦʯʝʚʠʥʘ, ʧʨʦʪʝʦʣʝʪʠʢ ʚʘ ʛʣʝʢʦʣʠʪʠʢ ʵʥʟʠʤʣʘʨ ʚʘ 1249 ʤʛ% ץʦʣʜʠץ 
ʘʟʦʪ, 322ʤʛ ʦץʩʠʣʣʠ ʘʟʦʪ ʫʯʨʘʡʜʠ. 

E. uniloʩularisʥʠʥʛ ʬʠʟʠʦʣʦʛʠʢ ʚʘ ʙʠʦʢʠʤʸʩʠʥʠ ˄ʨʛʘʥʠʰ ʞʘʨʘʸʥʠʜʘ  (ʄ.ɶ. ɶʨʦʣʦʚ, 1991), ʫʣʘʨʥʠʥʛ 
ʵʢʩʪʨʘʢʪʣʘʨʠʜʘʥ, ʛʝʣʴʬʝʣʪʠʨʘʪʮʠʷʩʠ ʫʩʫʣʠʜʘʥ ʬʦʡʜʘʣʘʥʠʙ 11 ʭʠʣ ʦץʩʠʣʣʘʨ ʬʨʘʢʩʠʷʩʠ ʘʞʨʘʪʠʙ ʦʣʠʥʛʘʥ, 
ʫʣʘʨʜʘʥ 4 ʭʠʣʠ ʘʥʪʝʛʝʥʣʠ ʭʫʩʫʩʠʷʪʛʘ ʵʛʘ ʙ˄ʣʛʘʥ ʶץʦʨʠ ʤʦʣʝʢʫʣʘʣʠ ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʣʘʨ ʵʢʘʥʣʠʛʠ 
˄ʨʛʘʥʠʣʛʘʥ.  

ʕʭʠʥʦʢʦʢʢ ʙʠʣʘʥ ʟʘʨʘʨʣʘʥʛʘʥ ʦʨʛʘʥʠʟʤʜʘ ʙʠʨ ʚʘץʪʥʠʥʛ ˄ʟʠʜʘ ˄ʧʢʘʥʠʥʛ, ʪʘʣʦץʥʠʥʛ, ʞʠʛʘʨʥʠʥʛ ʚʘ 
ʙʦʰץʘ ʦʨʛʘʥʣʘʨʥʠʥʛ ʟʘʨʘʨʣʘʥʠʰʠ ʞʫʜʘ ʢʘʤʜʘʥ-ʢʘʤ ʫʯʨʘʡʜʠ. ɹʠʨʦץ ʞʠʛʘʨ ʙʠʣʘʥ ˄ʧʢʘʥʠʥʛ ʙʠʨ ʚʘץʪʜʘ 
ʟʘʨʘʨʣʘʥʠʰʠ ʢ˄ʧʨʦץ ʫʯʨʘʡʜʠ. ʕʭʠʥʦʢʦʢʢ ʙʠʣʘʥ ʟʘʨʘʨʣʘʥʛʘʥ 400 ʢʠʰʠ ʢʫʟʘʪʠʣʛʘʥ ʙ˄ʣʩʘ, ʙʫʥʜʘʥ 41ʪʘʩʠ 
 ʠ 6סʦʨʠʥ ʙ˄ʰʣʠץ ʦʣʘʪʜʘ, ˄ʧʢʘ ʙʠʣʘʥ״ ʰʠʤʯʘ ʟʘʨʘʨʣʘʥʠʰ ʫʯʨʘʡʜʠ, ʰʫʥʜʘʥ ʞʠʛʘʨ ʙʠʣʘʥ ˄ʧʢʘ 29˄ץ (10,2%)
 .ʦʣʘʪʜʘ ʟʘʨʘʨʣʘʥʠʰʠ ʢʫʟʘʪʠʣʛʘʥ״ ʘ ʘʲʟʦʣʘʨ 4ץʦʣʘʪʜʘ, ˄ʧʢʘ ʙʠʣʘʥ ʙʦʰ״ ʦʣʘʪʜʘ, ˄ʧʢʘ ʙʠʣʘʥ ʙʫʡʨʘʢ 2״

ʀʥʩʦʥʣʘʨʜʘ ʞʠʛʘʨ ʵʭʠʥʦʢʦʢʢʦʟʠ ʭʘʩʪʘʣʠʛʠ ʢ˄ʧ ʫʯʨʘʤʦץʜʘ. ʂ˄ʧʯʠʣʠʢ ʪʘʜץʠץʦʪʯʠʣʘʨ ʬʠʢʨʠʛʘ ʢ˄ʨʘ 
ʞʠʛʘʨ ʵʭʠʥʦʢʦʢʢʦʟʠ ʵʥʛ ʢ˄ʧ 44,2-84,2% ʛʘʯʘ ʫʯʨʘʰʠ ʤʘʲʣʫʤ ץʠʣʠʥʛʘʥ. ʆʜʘʪʜʘ ʞʠʛʘʨ ʵʭʠʥʦʢʦʢʢʦʟʠ ʙʠʨ ʥʝʯʘ 
ʡʠʣʣʘʨ ʤʦʙʘʡʥʠʜʘ ʨʠʚʦʞʣʘʥʘʜʠ. ʕʭʠʥʦʢʦʢʢ ʶץץʘʥʜʘʥ ʩ˄ʥʛ ʙʠʨ ʥʝʯʘ ʡʠʣ ˄ʪʛʘʯ ʙʠʨʠʥʯʠ ʙʝʣʛʠʣʘʨ ʧʘʡʜʦ 
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ʙ˄ʣʘʜʠ. ʀʥʩʦʥʣʘʨʜʘ ʠʰʪʘ״ʘ ʶץʦʣʘʜʠ, ʩʫʙʬʠʙʨʠʣ ״ʘʨʦʨʘʪ ʢʫʟʘʪʠʣʘʜʠ, ʪʦʰʤʘʣʘʨ ʪʦʰʠʰʠ ʤʫʤʢʠʥ. 
ɹʫʣʘʨʜʘʥ ʪʘʰץʘʨʠ ץʦʨʠʥ ʦסʨʠʡʜʠ, ˄ʥʥʛ ץʦʚʫʨסʘʣʘʨ ʦʩʪʠʜʘ ʦסʠʨʣʠʢ ʩʝʟʠʣʘʜʠ, ʢ˄ʥʛʠʣ ʘʡʥʠʡʜʠ, ץʘʡʜ ץʠʣʘʜʠ. 
ɶʟ ʚʘץʪʠʜʘ ʵʪʠʙʦʨ ץʠʣʠʥʤʘʩʘ ʘʩʦʨʘʪʣʘʨ ʶʟʘʛʘ ʢʝʣʘʜʠ. ʕʭʠʥʦʢʦʢʢ ʧʫʬʘʛʠ ʡʠʨʠʥʛʣʘʙ ʞʠʛʘʨ ʘʙʩʝʩʩʠ 
ʨʠʚʦʞʣʘʥʘʜʠ, ʘʙʩʝʩʩ ʸʨʠʣʠʙ, ʧʣʝʚʨʘ ʙ˄ʰʣʠסʠʛʘ, ʦʰץʦʟʦʥʛʘ, ʠʯʘʢʢʘ, ʙʨʦʥʭʛʘ ʪʫʰʠʰʠ ʤʫʤʢʠʥ. 
ʗʣʣʠסʣʘʥʤʘʛʘʥ ʵʭʠʥʦʢʦʢʢ ʧʫʬʘʛʠ ʸʨʠʣʠʰʠ ʥʘʪʠʞʘʩʠʜʘ ʘʣʣʝʨʛʠʢ ʨʝʘʢʮʠʷʣʘʨ ʧʘʡʜʦ ʙ˄ʣʘʜʠ, ʙʘʲʟʘʥ ʰʦʢ 
ʶʟ ʙʝʨʠʰʠ ʤʫʤʢʠʥ. ʕʭʠʥʦʢʦʢʢ ʧʫʬʘʛʠ V-porta (ʞʠʛʘʨʛʘ ʢʠʨʫʚʯʠ ʚʝʥʘ) ʚʘ V-soka inferior (ʞʠʛʘʨʜʘʥ ʯʠץʫʚʯʠ 
ʚʝʥʘ)ʥʠ ʩʠץʠʙ ץ˄ʡʘʜʠ. ʕʭʠʥʦʢʦʢʢ ʧʫʬʘʛʠ ʞʠʛʘʨʥʠʥʛ ʪʘʰץʘʨʠʜʘʛʠ ˄ʪ ʡ˄ʣʣʘʨʠʥʠ ״ʘʤ ʩʠץʠʙ ץ˄ʷʜʠ, ʩʘʨʠץʣʠʢ 
ʧʘʡʜʦ ʙ˄ʣʘʜʠ. ɾʠʛʘʨʜʘ ʙʫʥʜʘʡ ˄ʟʛʘʨʠʰʣʘʨ ʙ˄ʣʠʰʠ ʙʦʰץʘ ʘʲʟʦʣʘʨʛʘ ״ʘʤ ʪʘʲʩʠʨ ʵʪʘʜʠ. ɶʪ ʡ˄ʣʣʘʨʠ 
ʩʠץʠʣʠʰʠ ʥʘʪʠʞʘʩʠʜʘ ״ʦʩʠʣ ʙ˄ʣʛʘʥ ˄ʪ ʩʫʶץʣʠʛʠ ʞʠʛʘʨʛʘ ʩ˄ʨʠʣʘʜʠ ʚʘ ʞʠʛʘʨ ʟʘ״ʘʨʣʘʥʘʜʠ, ˄ʪ ʩʫʶץʣʠʛʠʥʠʥʛ 
ʬʘʦʣʠʷʪʠ ʙʫʟʠʣʠʰʠ ʥʘʪʠʞʘʩʠʜʘ 12- ʙʘʨʤʦץ ʠʯʘʢʜʘ ʦʚץʘʪ ״ʘʟʠʤ ץʠʣʠʰ ʚʘ ʠʯʘʢʣʘʨʜʘ ʩ˄ʨʠʣʠʰ ʞʘʨʘʸʥʠ 
ʙʫʟʠʣʘʜʠ. ʅʘʪʠʞʘʜʘ ʦʨʛʘʥʠʟʤʜʘ ˄ʟʛʘʨʫʚʯʘʥʣʠʢ ʶʟ ʙʝʨʘʜʠ. ɾʠʛʘʨ ˄ʟ ʬʘʦʣʠʷʪʠʥʠ ʙʫʟʠʣʠʰʠʜʘʥ ץʦʥʥʠ 
ʬʝʣʴʪʠʨʣʘʰʠ ˄ʟʛʘʨʘʜʠ, ʛʣʶʢʦʟʘʥʠ ʛʣʶʢʦʛʝʥʛʘ ʘʡʣʘʥʠʰʠ, ʛʣʶʢʦʛʝʥʥʠ ʵʥʝʨʛʠʷʛʘ ʘʡʣʘʥʠʰʠ ˄ʟʛʘʨʘʜʠ ʚʘ ʙʠʨ 
 .ʘʨʠʰʠ ʢʫʟʘʪʠʣʘʜʠ(ʐ.ʀ.ʂʘʨʠʤʦʚ 1991, 1994)ץʘʥʯʘ ʘʣʣʝʨʛʠʢ ʨʝʘʢʮʠʷʣʘʨʥʠ ʢʝʣʪʠʨʠʙ ʯʠץ

ʕʭʠʥʦʢʦʢʢ ץʦʨʘʢ˄ʣ ץ˄ʡʣʘʨʠʜʘ ʩʫʨʫʥʢʘʣʠ ʦץʠʤʜʘ ʢʝʯʠʙ ʡʠʣʣʘʙ ʜʘʚʦʤ ʵʪʘʜʠ. ʂʠʣʠʥʠʢ ʙʝʣʛʠʣʘʨʠʜʘ 
ʵʭʠʥʦʢʦʢʢ ʧʫʬʘʛʠʥʠʥʛ ʞʦʡʣʘʰʛʘʥ ˄ʨʥʠ, ʫʥʠʥʛ ʤʠץʜʦʨʠ ʚʘ ʨʠʚʦʞʣʘʥʠʰ ʜʘʨʘʞʘʩʠʛʘ ʙʦסʣʠץ ʙ˄ʣʘʜʠ. ɾʠʛʘʨ 
ʰʠʢʘʩʪʣʘʥʛʘʥʜʘ, ״ʘʡʚʦʥ ʦʨʠץʣʘʡʜʠ, ʦʪʘʨʜʘʥ ʦʨʪʜʘ ץʦʣʘʜʠ, ʢ˄ʨʠʥʘʜʠʛʘʥ ʰʠʣʣʠץ ʧʘʨʜʘʣʘʨ ʩʘʨסʘʡʘʜʠ, 
ʶʧץʘ ʸס ʧʘʨʜʘʣʠʢ, ʠʯ ˄ʪʠʰʠ ʢʫʟʘʪʠʣʠʙ, ʞʠʛʘʨʥʠʥʛ ʢʘʪʪʘʣʘʰʫʚʠ, ʢ˄ʧ ʢʘʩʘʣʣʘʥʠʰʠ ʜʘʤʣʘʰ(ʪʠʤʧʘʥʠʷ) ʚʘ 
ʢʘʚʰʘʰʥʠʥʛ ʩʫʩʪʣʘʰʫʚʠ ץʘʡʜ ʵʪʠʣʘʜʠ. 

ɿʘʨʘʨʣʘʥʛʘʥ ʦʨʛʘʥʣʘʨʥʠʥʛ ״ʘʞʤʠ ʢʘʪʪʘʣʘʰʠʙ, ʙʘʲʟʘʥ ʞʠʛʘʨʥʠʥʛ ʚʘʟʥʠ ʤʠʸʨʠʜʘʥ 400-500 ʛ ˄ʨʥʠʛʘ 
6-7 ʢʛ ʛʘ ʝʪʘʜʠ( ʕ.׳.ʕʨʛʘʰʝʚ 1992).  

ʂ˄ʧʯʠʣʠʢ ץ˄ʡʣʘʨ, ʵʯʢʠʣʘʨ, ץʦʨʘʤʦʣʣʘʨʜʘ ʵʭʠʥʦʢʦʢʢ ʚʘ ʙʦʰץʘ ʧʘʨʘʟʠʪʣʘʨ ʙʠʣʘʥ ʢʘʩʘʣʣʘʥʛʘʥʜʘ, 
ʫʣʘʨʛʘ ʪʘʰʭʠʩ ץ˄ʡʠʰ ץʠʡʠʥ ʙ˄ʣʛʘʥʣʠʛʠ ʪʫʬʘʡʣʠ, ʦץʠʙʘʪʜʘ ״ʘʡʚʦʥʣʘʨ, ʥʦʙʫʜ ʙ˄ʣʠʰʠʥʠ ʘʡʪʠʙ ˄ʪʠʰ ʣʦʟʠʤ. 

ʂʠʣʠʙ ʘʡʪʛʘʥʜʘ ʣʘʨʚʘʣ ʵʭʠʥʦʢʦʢʢʦʟ ʞʦʡʣʘʰʛʘʥ ʭ˄ʞʘʡʠʥ ʦʨʛʘʥʠʟʤʠʥʠʥʛ ʠʯʢʠ ʘʲʟʦʩʠʜʘ ʧʫʬʘʢ ״ʦʩʠʣ 
 ,ʩʠʣʣʘʨץʣʠʢ ʙʠʣʘʥ ʪ˄ʣʠʙ ʙʦʨʘʜʠ, ʫʥʠʥʛ ʪʘʨʢʠʙʠʜʘ ʦץʣʘʰʛʘʥ ʙʠʦʣʦʛʠʢ ʩʫʶץʫʶץ ʠʣʘʜʠ. ʇʫʬʘʢץ
ʢʘʨʙʦʥʩʫʚʣʘʨ, ʣʠʧʠʜʣʘʨ, ʚʠʪʘʤʠʥʣʘʨ, ʵʨʢʠʥʘʤʠʥʦʢʠʩʣʦʪʘʣʘʨ ʚʘ ʠʦʥʣʘʨ ʤʘʚʞʫʜ ʙ˄ʣʘʜʠ. ʕʭʠʥʦʢʦʢʢ 
ʧʨʦʪʦʩʢʦʣʝʢʩʣʘʨʠ ʤʘʥʘʰʫ ʪʘʡʸʨ ʦʟʠץ ʤʦʜʜʘʣʘʨʜʘʥ ʜʠʬʬʫʟʠʷ ʡ˄ʣʠ ʙʠʣʘʥ ʦʟʠץʣʘʥʘʜʠ. ʃʘʨʚʘʣ 
ʵʭʠʥʦʢʦʢʢʦʟʥʠʥʛ ʙʫʥʜʘʡ ʪʘʲʩʠʨʠ ץʠʰʣʦץ ʭ˄ʞʘʣʠʢ ״ʘʡʚʦʥʣʘʨʠʥʠʥʛ ʤʘ״ʩʫʣʜʦʨʣʠʛʠʥʠ ʧʘʩʘʡʠʰʠʥʠ ʚʘ 
ʠʥʩʦʥʣʘʨʥʠʥʛ ʩʫʨʫʥʢʘʣʠ ʢʘʩʘʣʣʠʢʣʘʨʛʘ ʯʘʣʠʥʠʰʠʥʠ ʢʝʣʪʠʨʠʙ ʯʠץʘʨʘʜʠ.  
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ʉɽʂʎɯʗ: ɻɽʆɻʈɸʌɯʗ ʊɸ ɻɽʆʃʆɻɯʗ 

ʅʘʪʘʣʽʷ ɼʨʝʚʠʮʴʢʘ 
(ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢ, ʋʢʨʘʾʥʘ) 

 
ʄʆʅɯʊʆʈʀʅɻ ʅɽɹɽɿʇɽʏʅʀʍ ɻɽʆʃʆɻɯʏʅʀʍ ʇʈʆʎɽʉɯɺ ʅɸ ʊɽʈʀʊʆʈɯɰ ʋʂʈɸɰʅʉʔʂʀʍ ʂɸʈʇɸʊ ɺ 

ʄɽɾɸʍ ɯɺɸʅʆ-ʌʈɸʅʂɯɺʉʔʂʆɰ ʆɹʃɸʉʊɯ (ɺɽʈʍʆɺʀʅʉʔʂʀʁ ʈɸʁʆʅ) 
 

ʆʩʦʙʣʠʚʽʩʪʴ ʩʠʩʪʝʤʠ ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʽ ʫʧʨʘʚʣʽʥʥʷ ʧʨʠʨʦʜʥʠʤʠ ʨʝʩʫʨʩʘʤʠ 
ʧʦʣʷʛʘʻ ʫ ʥʝʦʙʭʽʜʥʦʩʪʽ ʧʝʨʝʭʦʜʫ ʜʦ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ, ʧʦʙʫʜʦʚʘʥʦʾ ʥʘ ʧʨʠʥʮʠʧʘʭ ʧʣʘʥʫʚʘʥʥʷ ʚʝʜʝʥʥʷ 
ʛʦʩʧʦʜʘʨʩʪʚʘ ʧʦ ʚʦʜʦʟʙʦʨʘʭ ʨʽʢ, ʨʝʛʫʣʶʚʘʥʥʷ ʦʙʩʷʛʽʚ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʩʫʨʩʽʚ ʥʘ ʦʩʥʦʚʽ ʝʢʦʣʦʛʽʯʥʠʭ 
ʥʦʨʤʘʪʠʚʽʚ ʽ ʦʙʤʝʞʝʥʴ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʝʢʦʣʦʛʽʯʥʠʭ ʬʫʥʢʮʽʡ ʨʝʩʫʨʩʫ ʫ ʩʪʨʫʢʪʫʨʥʽʡ ʦʨʛʘʥʽʟʘʮʽʾ ʣʘʥʜʰʘʬʪʫ [1]. 

ɻʦʩʧʦʜʘʨʩʴʢʘ ʜʽʷʣʴʥʽʩʪʴ ʥʘ ʪʝʨʠʪʦʨʽʾ ʦʙʣʘʩʪʽ ʽʩʪʦʪʥʦ ʚʧʣʠʥʫʣʘ ʥʘ ʧʨʠʨʦʜʥʽ ʣʘʥʜʰʘʬʪʠ ʛʣʠʙʦʢʽ ʟʤʽʥʠ 
ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʦʨʛʘʥʽʟʘʮʽʾ. ɺʠʛʽʜʥʝ ʛʝʦʛʨʘʬʽʯʥʝ ʧʦʣʦʞʝʥʥʷ, ʨʽʟʥʦʤʘʥʽʪʥʽ ʧʨʠʨʦʜʥʽ ʫʤʦʚʠ ʽ 
ʧʨʠʨʦʜʥʽ ʨʝʩʫʨʩʠ, ʾʭ ʩʪʨʫʢʪʫʨʘ, ʜʦʩʪʫʧʥʽʩʪʴ ʽ ʩʪʫʧʽʥʴ ʢʦʥʮʝʥʪʨʘʮʽʾ ʙʫʣʠ ʽ ʟʘʣʠʰʘʶʪʴʩʷ ʚʘʞʣʠʚʠʤʠ 
ʬʘʢʪʦʨʘʤʠ, ʷʢʽ ʚʠʟʥʘʯʠʣʠ ʨʽʚʝʥʴ ʦʩʚʦʻʥʦʩʪʽ ʧʨʠʨʦʜʥʠʭ ʣʘʥʜʰʘʬʪʽʚ, ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ 
ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ. 

ʇʨʠ ʚʠʨʫʙʮʽ ʣʽʩʫ ʽ ʧʦʰʢʦʜʞʝʥʥʽ ʧʦʚʝʨʭʥʽ ˇʨʫʥʪʽʚ ʩʠʣʴʥʦ ʟʨʦʩʪʘʻ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʝʨʦʟʽʡʥʠʭ ʧʨʦʮʝʩʽʚ 
ʚʥʘʩʣʽʜʦʢ ʟʥʠʞʝʥʥʷ ʽʥʬʽʣʴʪʨʘʮʽʡʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ˇʨʫʥʪʽʚ ʧʽʩʣʷ ʚʠʨʫʙʢʠ ʣʽʩʫ ʥʘ ʣʽʩʦʩʽʢʘʭ, ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ 
ʩʪʨʫʤʝʥʠʩʪʠʡ ʧʦʚʝʨʭʥʝʚʠʡ ʩʪʽʢ [2, 3]. 

ɿʥʘʯʥʘ ʯʘʩʪʠʥʘ ʦʙʩʪʝʞʝʥʠʭ ʧʦʪʦʢʽʚ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʧʘʚʦʜʢʘʤʠ ʩʝʣʝʚʦʛʦ ʪʠʧʫ. ɿʘ ʜʠʥʘʤʽʯʥʠʤʠ 
ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʧʝʨʝʚʘʞʘʶʪʴ ʪʫʨʙʫʣʝʥʪʥʽ ʩʝʣʽ. ɺʤʽʩʪ ʪʚʝʨʜʠʭ ʥʘʥʦʩʽʚ ʚ ʪʘʢʠʭ ʧʘʚʦʜʢʘʭ ʩʪʘʥʦʚʠʪʴ 10-34%, 
ʤʽʩʮʷʤʠ ʜʦ 70% ʚʽʜ ʟʘʛʘʣʴʥʦʛʦ ʦʙôʻʤʫ. ʐʚʠʜʢʽʩʪʴ ʨʫʭʫ ʩʝʣʝʚʦʛʦ ʧʦʪʦʢʫ 3-4 ʤ/ʩ, ʘ ʪʨʠʚʘʣʽʩʪʴ ʜʽʾ 1,5-2 ʛʦʜ. 

ʗʢ ʧʦʢʘʟʘʣʠ ʜʦʩʣʽʜʞʝʥʥʷ, ʙʽʣʴʰʽʩʪʴ ʩʝʣʽʚ ï ʮʝ ʦʩʦʙʣʠʚʠʡ ʪʠʧ ʚʦʜʦʜʝʨʝʚôʷʥʦʢʘʤôʷʥʠʭ ʧʦʪʦʢʽʚ. 
ʊʽʣʴʢʠ ʥʝʟʥʘʯʥʘ ʯʘʩʪʠʥʘ ʙʦʢʦʚʠʭ ʢʨʠʰʦʢ ʪʨʝʪʴʦʛʦ ʧʦʨʷʜʢʫ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʘʢʫʤʫʣʷʮʽʻʶ 

ʚʦʜʦʢʘʤôʷʥʦʛʦ ʽ ʛʨʷʟʝʚʦʛʦ ʪʠʧʫ. ɺʥʘʩʣʽʜʦʢ ʧʝʨʝʤʽʱʝʥʥʷ ʧʨʦʜʫʢʪʽʚ ʚʠʚʽʪʨʶʚʘʥʥʷ ʚʥʠʟ ʧʦ ʩʭʠʣʘʭ (ʨʦʟʩʠʧʠ, 
ʦʙʚʘʣʠ, ʟʩʫʚʠ ʪʘ ʽʥʪʝʥʩʠʚʥʠʡ ʟʤʠʚ) ʟʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ ʫʣʘʤʢʦʚʦʛʦ ʤʘʪʝʨʽʘʣʫ ʢʦʥʮʝʥʪʨʫʻʪʴʩʷ ʚ ʨʫʩʣʘʭ 
ʧʦʪʦʢʽʚ, ʧʦʩʠʣʶʶʯʠ ʩʝʣʝʚʫ ʥʝʙʝʟʧʝʢʫ. 

ʅʘʷʚʥʽʩʪʴ ʚ ʘʢʫʤʫʣʷʪʠʚʥʠʭ ʩʝʣʝʚʠʭ ʥʘʥʦʩʘʭ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʟʘʣʠʰʢʽʚ ʜʝʨʝʚʠʥʠ ʩʚʽʜʯʠʪʴ ʧʨʦ 
ʚʘʞʣʠʚʫ ʨʦʣʴ ʚ ʩʝʣʝʫʪʚʦʨʝʥʥʽ ʨʦʟʨʦʙʦʢ ʣʽʩʦʩʽʢ. 

ɺ ɻʦʨʛʘʥʘʭ ʩʝʣʝʚʽ ʧʦʪʦʢʠ ʧʝʨʝʪʠʥʘʶʪʴ ʜʽʣʷʥʢʠ ʦʙʚʘʣʴʥʦ-ʦʩʠʧʥʠʭ ʩʭʠʣʽʚ ʽ ʽʥʪʝʥʩʠʚʥʦʛʦ ʧʣʦʱʠʥʥʦʛʦ 
ʟʤʠʚʫ. ɹʽʣʴʰʽʩʪʴ ʟ ʥʠʭ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʜʫʞʝ ʚʝʣʠʢʠʤʠ ʥʘʭʠʣʘʤʠ (300..500 ʤ). ʂʣʘʩʠʯʥʦʶ ʬʦʨʤʦʶ 
ʩʝʣʝʚʠʭ ʥʘʥʦʩʽʚ ʻ ʚʽʷʣʦʧʦʜʽʙʥʽ ʢʦʥʫʩʠ ʚʠʥʦʩʫ, ʚ ʷʢʠʭ ʥʘʥʦʩʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʥʘʩʪʫʧʥʠʤ ʨʦʟʧʦʜʽʣʦʤ 
ʬʨʘʢʮʽʡ: ʢʨʫʧʥʘ ʛʘʣʴʢʘ (7-48%, ʩʝʨʝʜʥʷ (2-27%), ʚʘʣʫʥʠ (2-21%), ʧʽʩʦʢ (5-19%). ʉʝʣʝʧʨʦʷʚʘʤ ʩʧʨʠʷʶʪʴ 
ʥʘʩʪʫʧʥʽ ʬʘʢʪʦʨʠ: 

1. ɯʥʪʝʥʩʠʚʥʠʡ ʨʦʟʤʠʚ ʫʩʪʫʧʽʚ ʥʠʟʴʢʠʭ ʪʝʨʘʩ, ʷʢʠʡ ʧʨʠʚʦʜʠʪʴ ʜʦ ʧʦʩʣʘʙʣʝʥʥʷ ʧʨʠʨʦʜʥʴʦʾ ʩʪʽʡʢʦʩʪʽ 
ʩʭʠʣʽʚ ʽ ʫʪʚʦʨʝʥʥʷ ʟʩʫʚʽʚ, ʦʙʚʘʣʽʚ, ʨʦʟʩʠʧʽʚ. 

2. ʃʦʢʘʣʴʥʽ ʚʽʪʨʦʚʘʣʠ, ʷʢʽ ʩʧʨʠʷʶʪʴ ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ ʝʨʦʟʽʡʥʠʭ ʧʨʦʮʝʩʽʚ ʽ ʫʪʚʦʨʝʥʥʶ ʟʘʪʦʨʽʚ ʚ ʨʫʩʣʘʭ. 
3. ʃʽʩʦʩʽʯʥʽ ʨʦʙʦʪʠ ʥʘ ʢʨʫʧʥʠʭ ʦʙʚʘʣʴʥʦ-ʥʝʙʝʟʧʝʯʥʠʭ ʢʘʤôʷʥʠʩʪʠʭ ʩʭʠʣʘʭ. 
ʆʙʚʘʣʴʥʦ-ʦʩʠʧʥʽ ʧʨʦʮʝʩʠ ʰʠʨʦʢʦ ʨʦʟʧʦʚʩʶʜʞʝʥʽ ʥʘ ʭʨʝʙʪʘʭ ɻʦʨʛʘʥ, ʚ ʏʠʚʯʠʥʩʴʢʠʭ ʛʦʨʘʭ. ʇʝʨʚʠʥʥʝ 

ʧʦʨʫʰʝʥʥʷ ʨʽʚʥʦʚʘʛʠ ʩʭʠʣʽʚ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚʥʘʩʣʽʜʦʢ ʨʦʟʣʠʚʫ ʾʭ ʥʠʞʥʴʦʾ ʯʘʩʪʠʥʠ ʚʦʜʦʪʦʢʘʤʠ, ʢʨʽʤ ʪʦʛʦ, 
ʩʪʽʡʢʽʩʪʴ ʩʭʠʣʽʚ ʧʦʩʣʘʙʣʶʻʪʴʩʷ ʚ ʦʢʨʝʤʠʭ ʚʠʧʘʜʢʘʭ ʯʝʨʝʟ ʩʝʡʩʤʽʯʥʫ ʘʢʪʠʚʥʽʩʪʴ ʛʽʨ. 

ɺ ɻʦʨʛʘʥʘʭ ʥʘ ʜʽʣʷʥʢʘʭ ʚʠʭʦʜʽʚ ʷʤʥʝʥʩʴʢʠʭ ʧʽʩʢʦʚʠʢʽʚ ʢʘʤôʷʥʽ ʨʦʟʩʠʧʠ ʩʢʣʘʜʝʥʽ ʢʨʫʧʥʦʫʣʘʤʢʦʚʠʤ 
ʤʘʪʝʨʽʘʣʦʤ. ʆʩʦʙʣʠʚʦ ʰʠʨʦʢʦ ʢʘʤôʷʥʽ ʨʦʟʩʠʧʠ ʧʦʰʠʨʝʥʽ ʚ ʥʘʡʙʽʣʴʰ ʚʠʩʦʢʽʡ ʯʘʩʪʠʥʽ ɻʦʨʛʘʥ ʥʘ ʩʭʠʣʘʭ 
ʭʨʝʙʪʽʚ ʄʘʛʫʨʠ, ʍʦʤôʷʢʘ, ʉʠʥʷʢʘ, ɼʦʚʙʫʰʘʥʢʠ, ʉʢʘʣʢʠ, ʄʘʢʩʠʤʮʷ, ʇʦʷʨʠʥʘ, ʂʦʨʦʪʢʘʥʘ, ʉʪʘʥʠʤʠʨʘ, 
ʏʦʨʪʢʠ, ʊʘʫʧʰʠʨʢʠ. ʗʤʥʝʥʩʴʢʽ ʧʽʩʢʦʚʠʢʠ ʚʠʭʦʜʷʪʴ ʪʫʪ ʚ ʣʦʙʦʚʠʭ ʯʘʩʪʠʥʘʭ ʉʢʠʙʠ ʇʘʨʘʰʢʠ-ɸʧʰʠʮʽ, ʷʢʘ 
ʥʘʩʫʥʝʥʘ ʚ ʧʥ.ʩʭ. ʥʘʧʨʷʤʢʫ ʥʘ ʆʨʦʚʩʴʢʫ ʩʢʠʙʫ. 

ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ, ʛʽʨʩʴʢʽ ʭʨʝʙʪʠ ʘʩʠʤʝʪʨʠʯʥʽ-ʧʽʚʜʝʥʥʦ-ʟʘʭʽʜʥʽ ʩʭʠʣʠ ʾʭ ʧʦʣʦʛʽ, ʧʽʚʥʽʯʥʦ-ʩʭʽʜʥʽ-ʢʨʫʪʽ. 
ɹʽʣʴʰ ʧʦʣʦʛʽ ʧʽʚʜʝʥʥʦ-ʟʘʭʽʜʥʽ ʩʭʠʣʠ ʧʦʢʨʠʪʽ ʨʦʟʩʠʧʘʤʠ ʽʟ ʢʨʫʧʥʦʫʣʘʤʢʦʚʦʛʦ ʤʘʪʝʨʽʘʣʫ ʜʽʘʤʝʪʨʦʤ 1-2 ʤ ʽ 
ʙʽʣʴʰʝ. ʎʽ ʨʦʟʩʠʧʠ ʧʦʚʽʣʴʥʦ ʨʫʭʘʶʪʴʩʷ ʚʥʠʟ ʧʦ ʩʭʠʣʫ ʽ ʫʪʚʦʨʶʶʪʴ ʚ ʥʠʞʥʽʡ ʯʘʩʪʠʥʽ ʢʦʥʫʩʠ, ʢʘʤôʷʥʽ ʧʦʪʦʢʠ. 
ʅʘ ʧʽʚʥʽʯʥʦ-ʩʭʽʜʥʠʭ ʩʭʠʣʘʭ ʢʘʤôʷʥʽ ʨʦʟʩʠʧʠ ʟʘʢʨʽʧʣʝʥʽ ʫ ʚʝʨʭʥʽʡ ʯʘʩʪʠʥʽ ʩʭʠʣʽʚ ʛʽʨʩʴʢʦʶ ʩʦʩʥʦʶ, ʘ ʚ ʥʠʞʥʽʡ-
ʩʤʝʨʝʢʦʚʠʤʠ ʣʽʩʘʤʠ ʟ ʜʦʤʽʰʢʘʤʠ ʩʦʩʥʠ ʽ ʙʝʨʝʟʠ. ɺ ʪʠʭ ʤʽʩʮʷʭ, ʜʝ ʚʠʨʫʙʘʥʽ ʣʽʩʠ ʽ ʟʥʠʱʝʥʽ ʟʘʨʦʩʣʽ ʛʽʨʩʴʢʦʾ 
ʩʦʩʥʠ, ʢʘʤôʷʥʽ ʨʦʟʩʠʧʠ ʧʦʯʠʥʘʶʪʴ ʨʫʭʘʪʠʩʷ ʚʥʠʟ. 

ɺ ʏʠʚʯʠʥʩʴʢʠʭ ʛʦʨʘʭ ʦʙʚʘʣʴʥʽ ʜʝʬʦʨʤʘʮʽʾ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʟʘʛʘʣʴʥʦʛʦ ʧʦʨʫʰʝʥʥʷ ʩʪʽʡʢʦʩʪʽ ʜʫʞʝ 
ʢʨʫʪʠʭ, ʤʽʩʮʷʤʠ ʦʙʨʠʚʠʩʪʠʭ ʫʩʪʫʧʽʚ ʟ ʢʨʠʩʪʘʣʽʯʥʠʭ ʩʣʘʥʮʽʚ, ʢʦʥʛʣʦʤʝʨʘʪʽʚ ʽ ʤʝʪʘʤʦʨʬʽʟʦʚʘʥʠʭ ʚʘʧʥʷʢʽʚ. 

ʈʦʟʚʠʪʦʢ ʟʩʫʚʽʚ ʧʦʚôʷʟʘʥʠʡ ʟ ʙʣʠʟʴʢʠʤ ʟʘʣʷʛʘʥʥʷʤ ˇʨʫʥʪʦʚʠʭ ʚʦʜ ʽ ʧʝʨʝʟʚʦʣʦʞʝʥʥʷʤ ʧʽʜʩʪʝʣʷʶʯʠʭ 
ʛʣʠʥʠʩʪʠʭ ʧʦʨʽʜ, ʷʢʽ ʚʠʢʦʥʫʶʪʴ ʬʫʥʢʮʽʶ ʜʟʝʨʢʘʣʘ ʩʢʦʚʟʘʥʥʷ. ɿʩʫʚʥʽ ʷʚʠʱʘ ʯʘʩʪʦ ʩʫʧʨʦʚʦʜʞʫʶʪʴʩʷ 
ʨʦʟʨʠʚʦʤ ˇʨʫʥʪʫ ʥʘ ʛʣʠʙʠʥʫ ʚʩʴʦʛʦ ʧʨʦʬʽʣʶ. ɺ ʩʪʨʫʢʪʫʨʽ ʟʩʫʚʽʚ ʟʚʠʯʘʡʥʦ ʚʠʜʽʣʷʶʪʴ ʨʽʟʢʦ ʚʠʨʘʞʝʥʫ ʩʪʽʥʢʫ 
ʟʨʠʚʫ (ʚʠʩʦʪʦʶ ʚʽʜ 1-1,5 ʤ ʜʦ 6-10 ʤ ʽ ʙʽʣʴʰʝ), ʘ ʪʘʢʦʞ ʜʨʽʙʥʦʛʦʨʙʠʩʪʫ ʧʦʚʝʨʭʥʶ ʪʽʣʘ ʟʩʫʚʫ, ʯʘʩʪʦ ʟʤʽʥʝʥʫ 
ʚʪʦʨʠʥʥʠʤʠ ʜʝʬʦʨʤʘʮʽʷʤʠ. 

ɺ ʛʽʨʩʴʢʠʭ ʫʤʦʚʘʭ ʟʩʫʚʠ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʥʘ ʩʭʠʣʘʭ ʨʽʯʢʦʚʠʭ ʜʦʣʠʥ ʽ ʚ ʤʽʩʮʷʭ ʟʥʘʯʥʦʛʦ ʥʘʛʨʦʤʘʜʞʝʥʥʷ 
ʘʣʶʚʽʘʣʴʥʦ-ʜʝʣʶʚʽʘʣʴʥʠʭ ʚʽʜʢʣʘʜʽʚ, ʜʝ ʥʘ ʧʦʚʝʨʭʥʶ ʚʠʭʦʜʷʪʴ ʧʽʱʘʥʦ-ʛʣʠʥʠʩʪʽ ʧʦʨʦʜʠ ʬʣʽʪʫ ʽ 
ʧʨʦʩʦʯʫʶʪʴʩʷ ˇʨʫʥʪʦʚʽ ʚʦʜʠ [4]. 

ɿʩʫʚʠ ʽ ʦʙʚʘʣʠ ʧʨʠʫʨʦʯʝʥʽ, ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ, ʜʦ ʘʣʶʚʽʘʣʴʥʦ-ʜʝʣʶʚʽʘʣʴʥʦʾ ʯʘʩʪʠʥʠ ʚʽʜʢʣʘʜʽʚ ʚ ʟʦʥʽ 
ʢʨʠʩʪʘʣʽʯʥʠʭ ʧʦʨʽʜ ʏʠʚʯʠʥʩʴʢʠʭ ʛʽʨ. 
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ɿ ʤʝʪʦʶ ʩʪʘʙʽʣʽʟʘʮʽʾ ʟʩʫʚʥʠʭ ʩʭʠʣʽʚ ʥʝʦʙʭʽʜʥʦ ʚʠʢʦʥʫʚʘʪʠ ʨʦʙʦʪʠ ʧʦ ʨʝʛʫʣʶʚʘʥʥʶ ʧʦʚʝʨʭʥʝʚʦʛʦ 
ʩʪʦʢʫ, ʨʘʮʽʦʥʘʣʴʥʦ ʧʣʘʥʫʚʘʪʠ ʪʝʨʠʪʦʨʽʶ, ʧʨʦʚʦʜʠʪʠ ʣʽʩʦʤʝʣʽʦʨʘʮʽʾ, ʫ ʚʠʧʘʜʢʘʭ ʥʝʦʙʭʽʜʥʦʩʪʽ 
ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʽʥʞʝʥʝʨʥʽ ʩʧʦʨʫʜʠ (ʧʽʜʧʽʨʥʽ ʩʪʽʥʢʠ ʽ ʜʨʝʥʘʞʽ). 

ʇʽʩʣʷ ʫʟʘʛʘʣʴʥʝʥʥʷ ʚʠʱʝʚʢʘʟʘʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʤʦʞʥʘ ʟʘʧʨʦʧʦʥʫʚʘʪʠ ʧʝʨʝʣʽʢ ʟʘʭʦʜʽʚ ʧʦ ʟʤʝʥʰʝʥʥʶ 
ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʧʨʠʨʦʜʥʽ ʨʝʩʫʨʩʠ ʝʢʟʦʛʝʥʥʠʭ ʛʝʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ:  

1. ʃʽʩʦʤʝʣʽʦʨʘʪʠʚʥʽ ʟʘʭʦʜʠ: ʣʽʩʦʚʽ ʥʘʩʘʜʞʝʥʥʷ ʚʠʢʦʥʫʶʪʴ ʨʷʜ ʧʨʦʪʠʝʨʦʟʽʡʥʠʭ ʪʘ ʚʦʜʦʦʭʦʨʦʥʥʠʭ 
ʬʫʥʢʮʽʡ ï ʨʝʛʫʣʶʶʪʴ ʥʘʛʨʦʤʘʜʞʝʥʥʷ ʩʥʽʛʫ ʪʘ ʡʦʛʦ ʪʘʥʝʥʥʷ; ʧʦʢʨʘʱʫʶʪʴ ʛʽʜʨʦʣʦʛʽʯʥʠʡ ʩʪʘʥ ʨʽʯʦʢ; 
ʧʦʧʝʨʝʜʞʫʶʪʴ ʝʨʦʟʽʡʥʽ ʨʦʟʤʠʚʠ, ʟʩʫʚʠ, ʦʙʚʘʣʠ; ʩʣʫʞʘʪʴ ʩʚʦʻʨʽʜʥʠʤ ʬʽʣʴʪʨʦʤ ʚʽʜ ʧʦʚʝʨʭʥʝʚʦʛʦ 
ʟʘʙʨʫʜʥʝʥʥʷ. ɺ ʣʽʩʦʚʠʭ ʥʘʩʘʜʞʝʥʥʷʭ ʟʘʪʨʠʤʫʻʪʴʩʷ ʚ ʩʝʨʝʜʥʴʦʤʫ ʚʽʜ 50 ʜʦ 90 % ʟʘʚʠʩʣʠʭ ʯʘʩʪʠʥʦʢ ʧʽʜ 
ʚʧʣʠʚʦʤ ʢʘʣʴʤʘʪʫʶʯʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʣʽʩʦʚʦʾ ʧʽʜʩʪʠʣʢʠ, ʘ ʪʘʢʦʞ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʥʠʞʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʚʦʜʥʦʛʦ 
ʧʦʪʦʢʫ ʧʽʜ ʜʽʻʶ ʜʝʨʝʚ ʪʘ ʯʘʛʘʨʥʠʢʽʚ.  

ʅʘʡʙʽʣʴʰʦʛʦ ˇʨʫʥʪʦʚʦʜʦʦʭʦʨʦʥʥʦʛʦ ʝʬʝʢʪʫ ʤʦʞʥʘ ʜʦʩʷʛʪʠ ʧʨʠ ʬʦʨʤʫʚʘʥʥʽ ʥʘ ʚʦʜʦʟʙʦʨʘʭ ʟʘʢʽʥʯʝʥʦʾ 
ʩʠʩʪʝʤʠ ʟʘʭʠʩʥʠʭ ʣʽʩʦʚʠʭ ʥʘʩʘʜʞʝʥʴ. ʉʠʩʪʝʤʘ ʟʘʭʠʩʥʠʭ ʣʽʩʦʚʠʭ ʥʘʩʘʜʞʝʥʴ ï ʮʝ ʩʪʚʦʨʝʥʠʡ ʚ ʤʝʞʘʭ 
ʚʦʜʦʟʙʦʨʫ ʣʽʩʦʚʠʭ ʧʦʣʦʩ ʽ ʤʘʩʠʚʥʠʭ ʥʘʩʘʜʞʝʥʴ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʤʝʣʽʦʨʘʪʠʚʥʠʡ ʝʬʝʢʪ ʨʝʛʫʣʶʚʘʥʥʷ 
ʧʦʚʝʨʭʥʝʚʦʛʦ ʩʪʦʢʫ ʽ ʟʥʠʞʝʥʥʷ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʝʨʦʟʽʡʥʠʭ ʧʨʦʮʝʩʽʚ, ʟʘʭʠʩʪ ʚʦʜʥʠʭ ʦʙôʻʢʪʽʚ ʚʽʜ ʟʘʤʫʣʝʥʥʷ. 

ʇʦʢʨʠʪʘ ʣʽʩʦʤ ʧʣʦʱʘ ʧʦʚʠʥʥʘ ʨʽʚʥʦʤʽʨʥʦ ʨʦʟʧʦʜʽʣʷʪʠʩʴ ʧʦ ʚʩʴʦʤʫ ʙʘʩʝʡʥʫ, ʘʣʝ ʟ ʙʽʣʴʰ ʚʠʩʦʢʦʶ 
ʢʦʥʮʝʥʪʨʘʮʽʻʶ ʣʽʩʦʚʠʭ ʥʘʩʘʜʞʝʥʴ ʚʟʜʦʚʞ ʙʝʨʝʛʽʚ ʨʽʢ, ʘ ʪʘʢʦʞ ʚ ʤʽʩʮʷʭ ʧʝʨʝʤʽʱʝʥʥʷ ʢʦʥʮʝʥʪʨʦʚʘʥʦʛʦ 
ʧʦʚʝʨʭʥʝʚʦʛʦ ʩʪʦʢʫ. 

ɺʝʨʰʠʥʥʽ ʥʘʩʘʜʞʝʥʥʷ ʩʧʨʠʷʶʪʴ ʧʦʧʦʚʥʝʥʥʶ ʨʽʯʢʦʚʦʛʦ ʩʪʦʢʫ, ʟʘʭʠʱʘʶʪʴ ʜʞʝʨʝʣʘ ʚʽʜ ʟʘʤʫʣʝʥʥʷ, 
ʟʤʝʥʰʫʶʪʴ ʚʠʧʘʨʦʚʫʚʘʥʥʷ. ʂʦʥʩʪʨʫʢʮʽʷ ʱʽʣʴʥʘ, ʟ ʛʫʩʪʠʤ ʧʽʜʣʽʩʢʦʤ. ɺʩʽ ʜʞʝʨʝʣʘ ʨʦʟʯʠʱʘʶʪʴ, ʫʩʪʘʪʢʦʚʫʶʪʴ 
ʚʦʜʦʟʣʠʚʘʤʠ, ʦʙʛʦʨʦʜʞʫʶʪʴ ʧʣʦʪʦʤ ʟ ʞʠʚʠʭ ʚʝʨʙʦʚʠʭ ʩʪʦʚʧʯʠʢʽʚ ʽ ʛʽʣʦʢ, ʘ ʥʘʚʢʦʣʦ ʜʞʝʨʝʣ ʩʪʚʦʨʶʶʪʴ 
ʜʝʨʝʚʥʦ-ʢʫʱʦʚʫ ʩʤʫʛʫ ʰʠʨʠʥʦʶ 5-10 ʤ. ʇʨʠ ʟʘʣʷʛʘʥʥʽ ˇʨʫʥʪʦʚʠʭ ʚʦʜ ʥʘ ʛʣʠʙʠʥʽ 2-3 ʩʤ ʚʠʩʘʜʞʫʶʪʴ ʙʽʣʫ 
ʪʦʧʦʣʶ, ʚʝʨʙʫ ʙʽʣʫ, ʚʽʣʴʭʫ ʯʦʨʥʫ, ʯʝʨʝʤʭʫ, ʛʦʨʦʙʠʥʫ. ʇʦ ʟʦʚʥʽʰʥʴʦʤʫ ʢʨʘʶ ʚʝʨʰʠʥʥʠʭ ʥʘʩʘʜʞʝʥʴ ʚʚʦʜʷʪʴ 
ʢʦʣʶʯʽ ʢʫʱʽ ï ʘʢʘʮʽʶ ʞʦʚʪʫ, ʛʣʽʜ ʟʚʠʯʘʡʥʠʡ, ʪʝʨʝʥ, ʰʠʧʰʠʥʫ, ʙʘʨʙʘʨʠʩ ʪʘ ʽʥ. 

2. ɹʫʪʦʙʝʪʦʥʥʽ ʟʘʛʘʪʠ: ʯʘʩʪʠʥʘ ʨʽʢ ʽ ʾʭ ʧʨʠʪʦʢʠ, ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ ʥʘ ʪʝʨʠʪʦʨʽʾ ɺʝʨʭʦʚʠʥʩʴʢʦʛʦ ʅʇʇ 
ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʧʘʚʦʜʢʘʤʠ ʩʝʣʝʚʦʛʦ ʪʠʧʫ, ʜʝ ʚʤʽʩʪ ʪʚʝʨʜʦʾ ʩʢʣʘʜʦʚʦʾ ʤʦʞʝ ʩʪʘʥʦʚʠʪʠ 30% ʽ ʙʽʣʴʰʝ. ɺ 
ʤʽʩʮʷʭ ʚʝʣʠʢʠʭ ʥʘʭʠʣʽʚ ʜʥʠʱʘ ʽ ʢʨʫʪʠʭ ʩʭʠʣʽʚ ʛʽʨ, ʜʝ ʥʘʡʙʽʣʴʰ ʽʥʪʝʥʩʠʚʥʦ ʫʪʚʦʨʶʻʪʴʩʷ ʽ ʣʝʛʢʦ ʚʠʥʦʩʠʪʴʩʷ 
ʫʣʘʤʢʦʚʠʡ ʤʘʪʝʨʽʘʣ, ʷʢʠʡ ʚʽʜʢʣʘʜʘʻʪʴʩʷ ʧʦʪʽʤ ʫ ʚʠʛʣʷʜʽ ʢʦʥʫʩʽʚ ʚʠʥʦʩʫ, ʧʝʨʝʜʙʘʯʘʻʪʴʩʷ ʙʫʜʽʚʥʠʮʪʚʦ 
ʥʘʥʦʩʦʟʘʪʨʠʤʫʶʯʠʭ ʟʘʛʘʪ. ɺʦʥʠ ʙʫʜʫʶʪʴʩʷ ʟ ʤʝʪʦʶ: 

¶ ʟʘʪʨʠʤʢʠ ʫʣʘʤʢʦʚʦʛʦ ʤʘʪʝʨʽʘʣʫ; 

¶ ʟʤʝʥʰʝʥʥʷ ʢʫʪʘ ʥʘʭʠʣʫ ʜʥʠʱʘ ʨʽʯʢʠ ʽ ʦʜʥʦʯʘʩʥʦʛʦ ʟʤʝʥʰʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʚʦʜʠ;  

¶ ʟʤʝʥʰʝʥʥʷ ʜʦʥʥʦʾ ʽ ʙʦʢʦʚʦʾ ʝʨʦʟʽʾ. 
ʋʢʨʽʧʣʷʶʯʠ ʜʥʠʱʝ ʚʦʜʦʪʦʢʫ, ʟʘʛʘʪʠ ʟʘʧʦʙʽʛʘʶʪʴ ʚʽʜ ʨʫʡʥʫʚʘʥʥʷ ʧʽʜʥʽʞʞʷ ʩʭʠʣʽʚ. 
ʏʘʩʪʽʰʝ ʚʩʴʦʛʦ ʟʘʛʘʪʠ ʙʫʜʫʶʪʴ ʥʘ ʟʚʫʞʝʥʠʭ ʜʽʣʷʥʢʘʭ ʛʽʨʩʴʢʠʭ ʧʦʪʦʢʽʚ ʚ ʤʽʩʮʷʭ, ʜʝ ʙʣʠʟʴʢʦ ʜʦ 

ʧʦʚʝʨʭʥʽ ʧʽʜʭʦʜʷʪʴ ʢʦʨʽʥʥʽ ʩʢʝʣʴʥʽ ʧʦʨʦʜʠ, ʷʢʽ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʜʦʙʨʠʤʠ ʥʝʩʫʯʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ. 
ʌʦʨʤʘ ʟʘʛʘʪ ʟʘʣʝʞʠʪʴ ʚʽʜ ʧʦʧʝʨʝʯʥʦʛʦ ʧʨʦʬʽʣʶ ʜʦʣʠʥʠ, ʘ ʪʘʢʦʞ ʚʽʜ ʤʘʪʝʨʽʘʣʫ, ʷʢʠʡ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʧʨʠ ʙʫʜʽʚʥʠʮʪʚʽ. 
ɿʘʛʘʪʠ ʟʚʠʯʘʡʥʦ ʙʫʜʫʶʪʴ ʫ ʚʠʜʽ ʜʫʛʠ, ʚʠʧʫʢʣʦʾ ʜʦʛʦʨʠ ʧʦ ʧʦʪʦʢʫ. 
ʂʦʞʥʘ ʟʘʛʘʪʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʪʨʴʦʭ ʯʘʩʪʠʥ: 

¶ ʛʦʨʣʦʚʠʥʠ ʯʝʨʝʟ ʷʢʫ ʧʝʨʝʣʠʚʘʶʪʴʩʷ ʚʦʜʠ ʧʦʪʦʢʫ; 

¶ ʚʝʨʪʠʢʘʣʴʥʦʾ ʩʪʽʥʢʠ, ʷʢʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʢʦʨʧʫʩʫ ʪʘ ʢʨʠʣ;  

¶ ʚʦʜʦʨʦʟʣʠʚʫ, ʷʢʠʡ ʦʙʝʨʽʛʘʻ ʜʥʠʱʝ ʽ ʙʝʨʝʛʠ ʧʦʪʦʢʫ ʚʽʜ ʨʦʟʣʠʚʫ. 
ʂʨʽʤ ʪʦʛʦ, ʜʥʠʱʝ ʧʦʪʦʢʫ ʦʭʦʨʦʥʷʻʪʴʩʷ ʚʽʜ ʨʦʟʣʠʚʫ ʙʝʪʦʥʥʦʶ ʧʣʠʪʦʶ. ʄʽʩʮʷʤʠ ʥʠʞʯʝ ʟʘʧʨʫʜʠ 

ʙʫʜʫʶʪʴ ʣʦʪʦʢ ʟ ʢʘʤô̫ʥʦʾ ʢʣʘʜʢʠ ʟ ʧʦʧʝʨʝʯʥʠʤ ʧʨʦʬʽʣʝʤ, ʨʦʟʨʘʭʦʚʘʥʠʤ ʥʘ ʧʨʦʧʫʩʢ ʤʘʢʩʠʤʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ 
ʚʦʜʠ. 

¶ ʪʝʨʘʩʫʚʘʥʥʷ ʩʭʠʣʽʚ ï ʟʘʩʪʦʩʦʚʫʶʪʴ ʥʘ ʜʽʣʷʥʢʘʭ ʟ ʽʥʪʝʥʩʠʚʥʠʤ ʧʣʦʱʠʥʥʠʤ ʟʤʠʚʦʤ ʚ ʛʽʨʩʴʢʠʭ 
ʫʤʦʚʘʭ. 

ʃʽʩʦʚʽ ʥʘʩʘʜʞʝʥʥʷ ʚʠʢʦʥʫʶʪʴ ʥʘʩʪʫʧʥʽ ʧʨʦʪʠʝʨʦʟʽʡʥʽ ʽ ʚʦʜʦʦʭʦʨʦʥʥʽ ʬʫʥʢʮʽʾ: 

¶ ʧʦʧʝʨʝʜʞʫʶʪʴ ʫʪʚʦʨʝʥʥʷ ʧʦʚʝʨʭʥʝʚʦʛʦ ʩʪʦʢʫ ʟ ʢʨʠʪʠʯʥʠʤʠ ʰʚʠʜʢʦʩʪʷʤʠ; 

¶ ʨʝʛʫʣʶʶʪʴ ʥʘʛʨʦʤʘʜʞʝʥʥʷ ʩʥʽʛʫ ʽ ʡʦʛʦ ʪʘʥʝʥʥʷ; 

¶ ʧʦʢʨʘʱʫʶʪʴ ʛʽʜʨʦʣʦʛʽʯʥʠʡ ʩʪʘʥ ʨʽʯʦʢ; 

¶ ʧʦʧʝʨʝʜʞʫʶʪʴ ʝʨʦʟʽʡʥʽ ʨʦʟʤʠʚʠ, ʟʩʫʚʠ, ʦʙʚʘʣʠ; 

¶ ʩʣʫʞʘʪʴ ʩʚʦʻʨʽʜʥʠʤ ʬʽʣʴʪʨʦʤ ʚʽʜ ʧʦʚʝʨʭʥʝʚʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ. 
ʆʩʥʦʚʥʝ ʧʨʘʚʠʣʦ, ʷʢʝ ʟʘʙʝʟʧʝʯʫʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʫʧʨʘʚʣʽʥʥʷ ʛʝʦʣʦʛʽʯʥʠʤ ʩʝʨʝʜʦʚʠʱʝʤ (ʛʝʦʣʦʛʽʯʥʠʤʠ 

ʧʨʦʮʝʩʘʤʠ), ʧʦʣʷʛʘʻ ʚ ʟʘʙʝʟʧʝʯʝʥʥʽ ʦʧʪʠʤʘʣʴʥʠʭ ʫʤʦʚ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʧʨʠʨʦʜʥʦ-ʪʝʭʥʦʛʝʥʥʠʭ ʩʠʩʪʝʤ. 
ɺʘʞʣʠʚʦʶ ʢʘʪʝʛʦʨʽʻʶ ʫʧʨʘʚʣʽʥʥʷ ʻ ʢʦʥʪʨʦʣʴ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʟʜʽʡʩʥʝʥʠʭ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ. ʉʧʦʩʦʙʦʤ 
ʢʦʥʪʨʦʣʶ ʟʘ ʨʝʘʢʮʽʻʶ ʩʠʩʪʝʤʠ ʻ ʤʦʥʽʪʦʨʠʥʛ. ʇʨʠ ʤʦʜʝʣʶʚʘʥʥʽ ʛʝʦʣʦʛʽʯʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʥʝʦʙʭʽʜʥʦ 
ʚʨʘʭʦʚʫʚʘʪʠ ʜʚʘ ʚʟʘʻʤʦʧʦʚôʷʟʘʥʠʭ ʧʨʠʥʮʠʧʠ: ʧʨʘʚʠʣʴʥʦʛʦ ʚʠʙʦʨʫ ʣʦʛʽʯʥʦʾ ʩʠʩʪʝʤʠ ʜʣʷ ʦʮʽʥʢʠ ʩʪʘʥʫ 
ʛʝʦʣʦʛʽʯʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʚ ʤʝʞʘʭ ʧʨʠʨʦʜʥʦ-ʪʝʭʥʦʛʝʥʥʦʾ ʩʠʩʪʝʤʠ, ʱʦ ʘʥʘʣʽʟʫʻʪʴʩʷ, ʪʘ ʧʦʙʫʜʦʚʠ 
ʢʦʥʮʝʧʪʫʘʣʴʥʦʾ ʤʦʜʝʣʽ ʦʙôʻʢʪʘ; ʦʙôʻʢʪʠʚʥʦʾ ʧʦʙʫʜʦʚʠ ʽʤʽʪʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ ʦʙôʻʢʪʘ, ʱʦ ʜʦʩʣʽʜʞʫʻʪʴʩʷ. ɿʘ 
ʜʦʧʦʤʦʛʦʶ ʚʠʢʣʘʜʝʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʤʦʞʥʘ ʨʝʘʣʴʥʦ ʦʮʽʥʠʪʠ, ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʽ ʟʨʦʙʠʪʠ ʧʨʦʛʥʦʟ ʩʪʘʥʫ ʪʘ 
ʨʦʟʚʠʪʢʫ ʝʢʟʦʛʝʥʥʠʭ ʛʝʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʚ ʛʽʨʩʴʢʠʭ ʣʽʩʥʠʭ ʝʢʦʩʠʩʪʝʤʘʭ ʋʢʨʘʾʥʩʴʢʠʭ ʂʘʨʧʘʪ. 
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ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ:  

ʜʦʢʪʦʨ ʪʝʭʥʽʯʥʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʦʨ ʉʝʤʯʫʢ ʗʨʦʩʣʘʚ ʄʠʭʘʡʣʦʚʠʯ. 
 

 
ɯʨʠʥʘ ʄʠʭʘʡʣʽʚ, ɸʥʥʘ ʄʘʟʫʨ, ʖʨʽʡ ʂʦʥʠʢ 

(ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢ, ʋʢʨʘʾʥʘ) 
 

ɺʀɿʅɸʏɽʅʅʗ ʊʆʏʅʆʉʊɯ ʇɯɼ ʈɸʍʋʅʂʋ ɿɸʇɸʉɯɺ ʅɸ ʈɯɿʅʀʍ ʉʊɸɼɯʗʍ ɻɽʆʃʆɻɯʏʅʆɻʆ ɺʀɺʏɽʅʅʗ 
ʈʆɼʆɺʀʑɸ 

 
ʇʽʜʨʘʭʫʥʦʢ ʟʘʧʘʩʽʚ ʥʘʬʪʠ ʽ ʛʘʟʫ, ʷʢ ʩʢʣʘʜʦʚʠʡ ʝʣʝʤʝʥʪ ʛʝʦʣʦʛʦ-ʝʢʦʥʦʤʽʯʥʦʾ ʦʮʽʥʢʠ, ʻ ʟʘʚʝʨʰʘʣʴʥʦʶ 

ʩʪʘʜʽʻʶ ʛʝʦʣʦʛʽʯʥʦʛʦ ʚʠʚʯʝʥʥʷ ʥʘʜʨ ʥʘ ʙʫʜʴ-ʷʢʦʤʫ ʝʪʘʧʽ ʛʝʦʣʦʛʦʨʦʟʚʽʜʫʚʘʣʴʥʠʭ ʨʦʙʽʪ. ʁʦʛʦ ʤʝʪʦʶ ʻ 
ʚʠʟʥʘʯʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʥʘʬʪʠ ʽ ʛʘʟʫ ʧʨʠʜʘʪʥʠʭ ʜʣʷ ʧʨʦʤʠʩʣʦʚʦʛʦ ʦʩʚʦʻʥʥʷ, ʱʦ, ʚ ʩʚʦʶ ʯʝʨʛʫ, ʻ ʦʩʥʦʚʦʶ ʜʣʷ 
ʧʦʜʘʣʴʰʦʛʦ ʝʢʦʥʦʤʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ ʜʝʨʞʘʚʠ. ʊʦʤʫ ʧʠʪʘʥʥʷ ʚʠʟʥʘʯʝʥʥʷ ʪʦʯʥʦʩʪʽ ʽ ʜʦʩʪʦʚʽʨʥʦʩʪʽ ʧʽʜʨʘʭʫʥʢʫ 
ʟʘʧʘʩʽʚ ʥʘ ʩʴʦʛʦʜʥʽ ʻ ʜʫʞʝ ʘʢʪʫʘʣʴʥʠʤ.  

ʊʦʯʥʽʩʪʴ ʧʽʜʨʘʭʫʥʢʫ ʽ, ʷʢ ʥʘʩʣʽʜʦʢ, ʧʦʚʥʦʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʮʠʭ ʟʘʧʘʩʽʚ ʧʨʠ ʨʦʟʨʦʙʮʽ ʟʘʣʝʞʠʪʴ ʚʽʜ ʪʦʛʦ, 
ʥʘʩʢʽʣʴʢʠ ʧʦʚʥʦ ʙʫʜʝ ʚʠʚʯʝʥʘ ʧʨʠʫʨʦʯʝʥʽʩʪʴ ʟʘʧʘʩʽʚ ʜʦ ʨʽʟʥʠʭ ʪʠʧʽʚ ʢʦʣʝʢʪʦʨʽʚ ʪʘ ʚʩʪʘʥʦʚʣʝʥʘ ʧʦʰʘʨʦʚʘ 
ʥʝʦʜʥʦʨʽʜʥʽʩʪʴ ʧʨʦʜʫʢʪʠʚʥʠʭ ʧʣʘʩʪʽʚ. ʊʘʢʘ ʜʝʪʘʣʴʥʽʩʪʴ ʚʠʚʯʝʥʥʷ ʛʝʦʣʦʛʽʯʥʦʾ ʙʫʜʦʚʠ ʨʦʜʦʚʠʱʘ ʻ ʢʽʥʮʝʚʦʶ 
ʤʝʪʦʶ ʨʦʟʚʽʜʫʚʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ, ʱʦ ʤʘʻ ʟʘʙʝʟʧʝʯʠʪʠ ʧʽʜʛʦʪʦʚʢʫ ʟʘʧʘʩʽʚ ʨʦʟʚʽʜʘʥʠʭ ʢʘʪʝʛʦʨʽʡ.  

ʂʽʣʴʢʽʩʪʴ ʽ ʷʢʽʩʪʴ ʽʥʬʦʨʤʘʮʽʾ ʥʝʦʙʭʽʜʥʦʾ ʜʣʷ ʧʽʜʨʘʭʫʥʢʫ ʟʘʧʘʩʽʚ ʟʘʣʝʞʠʪʴ ʚʽʜ ʙʘʛʘʪʴʦʭ ʯʠʥʥʠʢʽʚ, ʦʜʥʘʢ 
ʧʦʚʥʦʪʘ ʚʽʜʦʤʦʩʪʝʡ ʧʨʦ ʧʦʢʣʘʜ ʟʘʚʞʜʠ ʧʨʦʧʦʨʮʽʡʥʘ ʢʽʣʴʢʦʩʪʽ ʧʨʦʙʫʨʝʥʠʭ ʥʘ ʥʠʭ ʩʚʝʨʜʣʦʚʠʥ, ʧʨʠ ʫʤʦʚʽ ʾʭ 
ʧʦʚʥʦʾ ʽʥʬʦʨʤʘʪʠʚʥʦʩʪʽ. ɿʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ ʩʝʨʝʜʥʽ ʧʦʢʘʟʥʠʢʠ, ʥʘ ʷʢʠʭ ʟʘʩʥʦʚʘʥʠʡ ʥʘʡʙʽʣʴʰ ʰʠʨʦʢʦ 
ʟʘʩʪʦʩʦʚʫʚʘʥʠʡ ʦʙ'ʻʤʥʠʡ ʤʝʪʦʜ ʧʽʜʨʘʭʫʥʢʫ ʟʘʧʘʩʽʚ, ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʧʦʢʣʘʜ ʟʜʝʙʽʣʴʰʦʛʦ ʽʜʝʘʣʽʟʦʚʘʥʠʤ, 
ʪʦʙʪʦ ʩʚʽʜʦʤʦ ʦʜʥʦʨʽʜʥʠʤ ʽ ʨʽʚʥʦʮʽʥʥʠʤ ʱʦʜʦ ʚʠʜʦʙʫʚʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʧʦ ʚʩʽʡ ʡʦʛʦ ʧʣʦʱʽ. ʊʦʤʫ, ʧʨʠ 
ʚʠʚʯʝʥʥʽ ʧʦʢʣʘʜʽʚ ʥʘʬʪʠ ʽ ʛʘʟʫ ʥʝʦʙʭʽʜʥʦ ʚʠʟʥʘʯʘʪʠ ʪʘʢʽ ʧʘʨʘʤʝʪʨʠ, ʷʢʽ ʥʘʡʙʽʣʴʰ ʪʦʯʥʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ 
ʧʨʠʨʦʜʥʫ ʥʝʦʜʥʦʨʽʜʥʽʩʪʴ ʧʣʘʩʪʽʚ ʽ ʬʘʢʪʠʯʥʠʡ ʩʪʘʥ ʧʦʢʣʘʜʫ ʚ ʧʨʠʨʦʜʥʠʭ ʫʤʦʚʘʭ.  

ʆʩʥʦʚʥʠʤ ʧʦʢʘʟʥʠʢʦʤ, ʷʢʠʡ ʜʦʟʚʦʣʷʻ ʚʠʟʥʘʯʘʪʠ ʚʝʣʠʯʠʥʫ ʟʘʧʘʩʽʚ ʽ ʦʙʫʤʦʚʣʶʻ ʤʘʢʩʠʤʘʣʴʥʫ ʯʘʩʪʢʫ 
ʧʦʭʠʙʢʠ ʾʭ ʦʮʽʥʢʠ, ʻ ʧʠʪʦʤʠʡ ʥʘʬʪʦ- ʘʙʦ ʛʘʟʦʥʘʩʠʯʝʥʠʡ ʦʙôʻʤ (Vʧʠʪ) [1, 2]. ɺʽʥ ʷʚʣʷʻ ʩʦʙʦʶ ʜʦʙʫʪʦʢ 
ʝʬʝʢʪʠʚʥʦʾ ʪʦʚʱʠʥʠ, ʧʦʨʠʩʪʦʩʪʽ ʽ ʥʘʬʪʦʛʘʟʦʥʘʩʠʯʝʥʦʩʪʽ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʧʣʘʩʪʘ ʪʘ ʚʚʘʞʘʻʪʴʩʷ ʚʠʧʘʜʢʦʚʦ 
ʨʦʟʤʽʱʝʥʠʤ ʧʦ ʧʣʦʱʽ ʧʦʢʣʘʜʫ. ʎʽʣʢʦʤ ʣʦʛʽʯʥʦ ʡʦʛʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʪʦʯʥʦʩʪʽ ʧʽʜʨʘʭʫʥʢʫ 
ʟʘʧʘʩʽʚ, ʥʝʭʪʫʶʯʠ ʪʘʢʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ, ʷʢ ʛʫʩʪʠʥʘ ʥʘʬʪʠ, ʦʙ'ʻʤʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʽ ʽʥʰʽ, ʯʘʩʪʢʘ ʷʢʠʭ ʫ ʧʦʭʠʙʮʽ 
ʦʮʽʥʢʠ ʟʘʧʘʩʽʚ ʥʝʚʝʣʠʢʘ. 

ʆʩʢʽʣʴʢʠ, ʚʩʽ ʧʦʢʣʘʜʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʙʽʣʴʰʦʶ ʯʠ ʤʝʥʰʦʶ ʤʽʥʣʠʚʽʩʪʶ ʦʟʥʘʢ, ʟʥʘʯʝʥʥʷ ʚ ʦʢʨʝʤʠʭ 
ʩʚʝʨʜʣʦʚʠʥʘʭ ʙʫʜʫʪʴ ʚʘʨʽʶʚʘʪʠ ʽ, ʧʨʠʨʦʜʥʦ, ʧʨʝʜʩʪʘʚʣʷʪʠ ʩʧʨʘʚʞʥʶ ʚʝʣʠʯʠʥʫ ʧʘʨʘʤʝʪʨʘ ʷʢ ʛʝʥʝʨʘʣʴʥʫ 
ʩʫʢʫʧʥʽʩʪʴ ʟ ʜʦʩʪʘʪʥʴʦ ʚʝʣʠʢʦʶ ʧʦʭʠʙʢʦʶ. ʇʦ ʤʽʨʽ ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʩʚʝʨʜʣʦʚʠʥ ʮʷ ʧʦʭʠʙʢʘ ʙʫʜʝ 
ʟʤʝʥʰʫʚʘʪʠʩʷ.  

ɺʠʟʥʘʯʝʥʥʷ ʧʠʪʦʤʠʭ ʥʘʬʪʦʥʘʩʠʯʝʥʠʭ ʦʙôʻʤʽʚ ʜʦʟʚʦʣʷʻ ʦʮʽʥʶʚʘʪʠ ʟʘʧʘʩʠ ʥʘʬʪʠ ʘʙʦ ʛʘʟʫ ʧʦʯʠʥʘʶʯʠ 
ʟ ʩʘʤʦʾ ʨʘʥʥʴʦʾ ʩʪʘʜʽʾ ʨʦʟʚʽʜʢʠ ʟʘ ʥʘʷʚʥʦʩʪʽ 1-2 ʨʦʟʚʽʜʫʚʘʣʴʥʠʭ ʩʚʝʨʜʣʦʚʠʥ. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʙʘʛʘʪʦʨʘʟʦʚʦ 
ʫʩʝʨʝʜʥʝʥʠʭ ʚʝʣʠʯʠʥ ʧʘʨʘʤʝʪʨʽʚ, ʷʢʠʤʠ ʦʧʝʨʫʻ ʦʙôʻʤʥʠʡ ʤʝʪʦʜ ʚ ʪʨʘʜʠʮʽʡʥʽʡ ʡʦʛʦ ʬʦʨʤʽ, ʟʥʘʯʝʥʥʷ Vʧʠʪ ï 
ʻ ʚʝʣʠʯʠʥʘ ʬʘʢʪʠʯʥʘ. ʊʦʜʽ ʥʘʢʦʧʠʯʝʥʽ ʟʥʘʯʝʥʥʷ Vʧʠʪ ʧʦ ʢʦʞʥʽʡ ʟ ʩʚʝʨʜʣʦʚʠʥ, ʱʦ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʫ 
ʧʽʜʨʘʭʫʥʢʫ, ʪʘʢʦʞ ʻ ʬʘʢʪʠʯʥʠʤʠ ʚʝʣʠʯʠʥʘʤʠ. ʎʷ ʦʩʦʙʣʠʚʽʩʪʴ ʙʫʜʝ ʚʽʜʽʛʨʘʚʘʪʠ ʧʝʚʥʫ ʨʦʣʴ ʧʨʠ ʦʮʽʥʮʽ 
ʪʦʯʥʦʩʪʽ ʧʽʜʨʘʭʫʥʢʫ.  

ɿʘʣʝʞʥʽʩʪʴ ʤʽʞ ʪʦʯʥʽʩʪʶ ʧʽʜʨʘʭʫʥʢʫ ʟʘʧʘʩʽʚ ʽ ʢʽʣʴʢʽʩʪʶ ʩʚʝʨʜʣʦʚʠʥ ʚ ʙʽʣʴʰʽʡ ʯʠ ʤʝʥʰʽʡ ʤʽʨʽ 
ʫʩʢʣʘʜʥʶʻʪʴʩʷ ʪʘʢʠʤʠ ʬʘʢʪʦʨʘʤʠ, ʷʢ ʤʽʥʣʠʚʽʩʪʴ Vʧʠʪ ʧʦ ʧʣʦʱʽ ʧʦʢʣʘʜʫ, ʪʦʯʥʽʩʪʴ ʚʠʤʽʨʶʚʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʚ 
ʨʦʟʚʽʜʫʚʘʣʴʥʠʭ ʩʚʝʨʜʣʦʚʠʥʘʭ, ʩʪʫʧʽʥʴ ʽ ʭʘʨʘʢʪʝʨ ʥʝʨʽʚʥʦʤʽʨʥʦʩʪʽ ʨʦʟʪʘʰʫʚʘʥʥʷ ʩʚʝʨʜʣʦʚʠʥ ʧʦ ʧʣʦʱʽ 
ʪʦʱʦ.  

ʐʫʢʘʥʘ ʥʘʤʠ ʟʘʣʝʞʥʽʩʪʴ ʤʽʞ ʟʘʜʘʥʦʶ ʪʦʯʥʽʩʪʶ ʧʽʜʨʘʭʫʥʢʫ ʽ ʥʝʦʙʭʽʜʥʦʶ ʜʣʷ ʾʾ ʜʦʩʷʛʥʝʥʥʷ ʢʽʣʴʢʽʩʪʶ 
ʩʚʝʨʜʣʦʚʠʥ ʥʘʡʙʽʣʴʰ ʯʽʪʢʦ ʧʨʦʷʚʣʷʻʪʴʩʷ ʚ ʪʘʢʠʭ ʩʪʘʪʠʩʪʠʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ, ʷʢ ʩʝʨʝʜʥʴʦʢʚʘʜʨʘʪʠʯʥʘ 
ʧʦʭʠʙʢʘ ʩʝʨʝʜʥʴʦʛʦ ʟʥʘʯʝʥʥʷ ʪʘ ʜʦʚʽʨʯʘ ʦʮʽʥʢʘ ʧʘʨʘʤʝʪʨʘ.  
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ʆʢʨʝʤʦ ʩʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʧʦʣʦʞʝʥʥʷʤʠ ñɯʥʩʪʨʫʢʮʽʾé.ò [3] ʨʝʛʣʘʤʝʥʪʦʚʘʥʦ ʥʦʨʤʘʪʠʚʥʽ ʧʦʭʠʙʢʠ 
ʚʠʟʥʘʯʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʟʘʧʘʩʽʚ ʟʘʣʝʞʥʦ ʚʽʜ ʛʨʫʧʠ ʩʢʣʘʜʥʦʩʪʽ ʛʝʦʣʦʛʽʯʥʦʾ ʙʫʜʦʚʠ ʨʦʜʦʚʠʱʘ ʪʘ ʩʪʫʧʝʥʶ ʡʦʛʦ 
ʛʝʦʣʦʛʽʯʥʦʛʦ ʚʠʚʯʝʥʥʷ. 

ɺʠʟʥʘʯʝʥʥʷ ʪʦʯʥʦʩʪʽ ʧʽʜʨʘʭʫʥʢʫ ʟʘʧʘʩʽʚ ʟʘʣʝʞʥʦ ʚʽʜ ʩʪʫʧʝʥʷ ʛʝʦʣʦʛʽʯʥʦʛʦ ʚʠʚʯʝʥʥʷ, ʚʽʜʧʦʚʽʜʥʦ, ʽ 
ʢʽʣʴʢʦʩʪʽ ʩʚʝʨʜʣʦʚʠʥ, ʚʠʢʦʥʘʥʦ ʥʘ ʧʨʠʢʣʘʜʽ ʥʘʬʪʦʚʦʛʦ ʧʦʢʣʘʜʫ ʥʘʜʨʦʛʦʚʠʢʦʚʦʛʦ ʛʦʨʠʟʦʥʪʫ ʆʨʽʚ-
ʋʣʠʯʥʷʥʩʴʢʦʛʦ ʨʦʜʦʚʠʱʘ, ʟ ʷʢʠʤ ʧʦʚôʷʟʘʥʽ ʟʘʧʘʩʠ ʧʨʦʤʠʩʣʦʚʦʛʦ ʟʥʘʯʝʥʥʷ. ʈʦʜʦʚʠʱʝ ʨʦʟʪʘʰʦʚʘʥʝ ʫ 
ɼʨʦʛʦʙʠʮʴʢʦʤʫ ʨʘʡʦʥʽ ʃʴʚʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ ʪʘ ʧʨʠʫʨʦʯʝʥʝ ʜʦ ʧʝʨʰʦʛʦ ʷʨʫʩʫ ʩʪʨʫʢʪʫʨ ʧʽʚʥʽʯʥʦ-ʟʘʭʽʜʥʦʾ 
ʯʘʩʪʠʥʠ ɹʦʨʠʩʣʘʚʩʴʢʦ-ʇʦʢʫʪʩʴʢʦʾ ʟʦʥʠ ʇʝʨʝʜʢʘʨʧʘʪʩʴʢʦʛʦ ʧʨʦʛʠʥʫ (ʪʘʙʣ. 1). 

 
ʊʘʙʣʠʮʷ 1 ï ʉʪʫʧʽʥʴ ʛʝʦʣʦʛʽʯʥʦʛʦ ʚʠʚʯʝʥʥʷ ʆʨʽʚ-ʋʣʠʯʥʷʥʩʴʢʦʛʦ ʨʦʜʦʚʠʱʘ 

 

ʈʽʢ ɯʩʪʦʨʽʷ ʚʠʚʯʝʥʥʷ ʉʪʘʥ ʬʦʥʜʫ ʩʚʝʨʜʣʦʚʠʥ 
ʉʪʫʧʽʥʴ ʛʝʦʣʦʛʽʯʥʦʛʦ 

ʚʠʚʯʝʥʥʷ 

1962 
ʚʽʜʢʨʠʪʪʷ 
ʨʦʜʦʚʠʱʘ 

ʨ
ʦ
ʟ
ʚ
ʽ
ʜ
ʢ
ʘ

 

ɼ
ʇ
ʈ 4 - ʨʦʟʚʽʜʫʚʘʣʴʥʽ 

 

1965 
ʧʽʜʨʘʭʫʥʦʢ 
ʟʘʧʘʩʽʚ 

16 - ʨʦʟʚʽʜʫʚʘʣʴʥʠʭ ʉ1 ï 5780 ʪʠʩ. ʪ 
ʉ2 - 25662 ʪʠʩ. ʪ 

1969 
ʚʚʝʜʝʥʥʷ ʚ 
ʧʨʦʤʠʩʣʦʚʫ 
ʨʦʟʨʦʙʢʫ 

ʧ
ʨ
ʦ
ʤ
ʠ
ʩ
ʣ
ʦ
ʚ
ʘ
 
ʨ
ʦ
ʟ
ʨ
ʦ
ʙ
ʢ
ʘ

 

64 ʩʚʝʨʜʣʦʚʠʥʠ, ʟ ʷʢʠʭ: 
45-ʨʦʟʚʽʜʫʚʘʣʴʥʠʭ;  
18-ʦʮʽʥʦʯʥʠʭ; 
1 - ʝʢʩʧʣʫʘʪʘʮʽʡʥʘ 

 

1972 
ʟʘʢʽʥʯʝʥʥʷ 
ʨʦʟʚʽʜʢʠ 

86 ʩʚʝʨʜʣʦʚʠʥ, ʟ ʷʢʠʭ: 
49 - ʨʦʟʚʽʜʫʚʘʣʴʥʠʭ; 
20 - ʦʮʽʥʦʯʥʠʭ; 
16 - ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ; 
1- ʥʘʛʥʽʪʘʣʴʥʘ 

 

1978 
ʧʽʜʨʘʭʫʥʦʢ 
ʟʘʧʘʩʽʚ 

 

104 ʩʚʝʨʜʣʦʚʠʥʠ, ʟ ʷʢʠʭ: 
4* - ʧʦʰʫʢʦʚʽ (ʥʘ ʽʥʰʽ ʛʦʨʠʟʦʥʪʠ); 
50 - ʨʦʟʚʽʜʫʚʘʣʴʥʠʭ; 
21 - ʦʮʽʥʦʯʥʘ; 
27 - ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ; 
2 - ʥʘʛʥʽʪʘʣʴʥʽ 

ɸ+ɺ ï 22820 ʪʠʩ. ʪ 
ʉ1ʧʟʙʣ - 4038 ʪʠʩ. ʪ 

2009 
ʧʽʜʨʘʭʫʥʦʢ 
ʟʘʧʘʩʽʚ 

116 ʩʚʝʨʜʣʦʚʠʥ, ʟ ʷʢʠʭ: 
9* - ʧʦʰʫʢʦʚʠʭ (ʥʘ ʽʥʰʽ ʛʦʨʠʟʦʥʪʠ); 
50 - ʨʦʟʚʽʜʫʚʘʣʴʥʠʭ; 
21 - ʦʮʽʥʦʯʥʘ; 
34 - ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ; 
2 - ʥʘʛʥʽʪʘʣʴʥʽ 

ʉ1 - 24002 ʪʠʩ. ʪ 

 
ɼʣʷ ʨʦʜʦʚʠʱʘ ʨʦʟʛʣʷʜʘʣʠʩʴ ʚʠʙʽʨʢʦʚʽ ʩʫʢʫʧʥʦʩʪʽ ʟʥʘʯʝʥʴ Vʧʠʪ ʧʦ ʩʚʝʨʜʣʦʚʠʥʘʭ, ʜʘʥʽ ʷʢʠʭ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʧʨʠ ʧʽʜʨʘʭʫʥʢʫ ʟʘʧʘʩʽʚ, ʧʦʯʠʥʘʶʯʠ ʟ ʜʚʦʭ ʧʝʨʰʠʭ, ʟ ʧʦʜʘʣʴʰʠʤ ʟʙʽʣʴʰʝʥʥʷʤ ʢʦʞʝʥ 
ʨʘʟ ʧʦ ʦʜʥʽʡ ʩʚʝʨʜʣʦʚʠʥʽ. ɼʣʷ ʚʩʴʦʛʦ ʨʷʜʫ ʚʠʙʽʨʢʦʚʠʭ ʩʫʢʫʧʥʦʩʪʝʡ ʟʥʘʯʝʥʴ Vʧʠʪ ʨʦʟʨʘʭʦʚʫʚʘʣʠʩʴ ʦʩʥʦʚʥʽ 
ʩʪʘʪʠʩʪʠʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ: 

- ʩʝʨʝʜʥʻ ʘʨʠʬʤʝʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʧʠʪʦʤʦʛʦ ʥʘʬʪʦʛʘʟʦʥʘʩʠʯʝʥʦʛʦ ʦʙôʻʤʫ ʷʢ ʦʮʽʥʢʘ ʽʩʪʠʥʥʦʛʦ ʡʦʛʦ 

ʟʥʘʯʝʥʥʷ ʧʠʪV ; 

- ʝʤʧʽʨʠʯʥʠʡ ʩʪʘʥʜʘʨʪ ʷʢ ʦʮʽʥʢʘ ʩʝʨʝʜʥʴʦʛʦ ʢʚʘʜʨʘʪʠʯʥʦʛʦ ʚʽʜʭʠʣʝʥʥʷ ʦʢʨʝʤʠʭ ʚʠʤʽʨʶʚʘʥʴ ʧʠʪV : 

ä -
-

=
n

ʧʠʪʧʠʪn VV
n

s
ʽ

1

2)(
1

1
, 

ʜʝ n ï ʢʽʣʴʢʽʩʪʴ ʩʚʝʨʜʣʦʚʠʥ; 

- ʢʦʝʬʽʮʽʻʥʪ ʚʘʨʽʘʮʽʾ wn: %100
ʧʠʪ

n
n

V

s
=w , 

- ʩʝʨʝʜʥʴʦʢʚʘʜʨʘʪʠʯʥʘ ʧʦʭʠʙʢʘ: ʘʙʩʦʣʶʪʥʘ (
ʧʠʪVs ) ʪʘ ʚʽʜʥʦʩʥʘ (

ʧʠʪVw ): 

n

s
s n
Vʧʠʪ

= , %100
n

n
Vʧʠʪ

w
w = ; 

- ʜʦʚʽʨʯʘ ʦʮʽʥʢʘ ʽʩʪʠʥʥʦʛʦ ʟʥʘʯʝʥʥʷ Vʧʠʪ e: 
ʧʠʪVkp st ),(=e , 

- ʛʨʘʥʠʯʥʘ ʧʦʭʠʙʢʘ ʚʠʟʥʘʯʝʥʥʷ Vʧʠʪ ʧʨʠ ʨ=0,95: 
ʧʠʪVkptz w),(= ; 

),( kp
t  - ʪʘʙʣʠʯʥʘ ʚʝʣʠʯʠʥʘ ʢʦʝʬʽʮʽʻʥʪʘ ʉʪôʶʜʝʥʪʘ ʜʣʷ ʟʘʜʘʥʦʾ ʜʦʚʽʨʯʦʾ ʡʤʦʚʽʨʥʦʩʪʽ ʨ ʽ ʜʦ ʩʪʫʧʝʥʽʚ 

ʩʚʦʙʦʜʠ k (ʚ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ k=ʧ-1) [4].  
ʋ ʧʨʘʢʪʠʮʽ ʛʝʦʣʦʛʦʧʨʦʤʠʩʣʦʚʠʭ ʨʦʙʽʪ 95%-ʚʘ ʥʘʜʽʡʥʽʩʪʴ ʦʮʽʥʢʠ ʧʘʨʘʤʝʪʨʘ ʚʚʘʞʘʻʪʴʩʷ ʮʽʣʢʦʤ 

ʜʦʩʪʘʪʥʴʦʶ ʽ ʥʘʡʙʽʣʴʰ ʯʘʩʪʦ ʟʘʜʘʻʪʴʩʷ.  

https://uk.wikipedia.org/wiki/%D0%94%D1%80%D0%BE%D0%B3%D0%BE%D0%B1%D0%B8%D1%86%D1%8C%D0%BA%D0%B8%D0%B9_%D1%80%D0%B0%D0%B9%D0%BE%D0%BD
https://uk.wikipedia.org/wiki/%D0%9B%D1%8C%D0%B2%D1%96%D0%B2%D1%81%D1%8C%D0%BA%D0%B0_%D0%BE%D0%B1%D0%BB%D0%B0%D1%81%D1%82%D1%8C
https://uk.wikipedia.org/wiki/%D0%91%D0%BE%D1%80%D0%B8%D1%81%D0%BB%D0%B0%D0%B2%D1%81%D1%8C%D0%BA%D0%BE-%D0%9F%D0%BE%D0%BA%D1%83%D1%82%D1%81%D1%8C%D0%BA%D0%B0_%D0%B7%D0%BE%D0%BD%D0%B0
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ɿ ʚʠʨʘʟʽʚ ʜʣʷ e ʪʘ z ʚʠʜʥʦ, ʱʦ ʚʦʥʠ ʪʽʩʥʦ ʧʦʚ'ʷʟʘʥʽ ʟ ʢʽʣʴʢʽʩʪʶ ʩʚʝʨʜʣʦʚʠʥ ʧ, ʪʦʤʫ ʛʨʘʥʠʯʥʘ ʧʦʤʠʣʢʘ, 
ʚʝʣʴʤʠ ʟʥʘʯʥʘ ʧʨʠ ʤʘʣʠʭ ʧ, ʧʦʩʪʫʧʦʚʦ ʟʤʝʥʰʫʻʪʴʩʷ ʽ ʧʨʠ ʚʝʣʠʢʠʭ ʧ ʘʩʠʤʧʪʦʪʠʯʥʦ ʥʘʙʣʠʞʘʻʪʴʩʷ ʜʦ 
ʧʦʜʚʦʻʥʦʾ ʩʝʨʝʜʥʴʦʢʚʘʜʨʘʪʠʯʥʦʾ ʧʦʭʠʙʢʠ ʩʝʨʝʜʥʴʦʛʦ ʟʥʘʯʝʥʥʷ.  

ʈʝʟʫʣʴʪʘʪʠ ʨʦʟʨʘʭʫʥʢʽʚ ʧʝʨʝʨʘʭʦʚʘʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʦʢʘʟʘʥʽ ʚ ʪʘʙʣ. 2. ɿ ʫʩʽʭ ʩʚʝʨʜʣʦʚʠʥ, 
ʧʨʦʙʫʨʝʥʠʭ ʥʘ ʨʦʜʦʚʠʱʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʴ ʣʠʰʝ ʽʥʬʦʨʤʘʪʠʚʥʽ ʧʦ Vʧʠʪ ʜʣʷ ʥʘʜʨʦʛʦʚʠʢʦʛʦ ʛʦʨʠʟʦʥʪʫ.  

 
ʊʘʙʣʠʮʷ 2 - ʉʪʘʪʠʩʪʠʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʠʙʽʨʢʦʚʦʾ ʩʫʢʫʧʥʦʩʪʽ ʧʠʪʦʤʠʭ ʥʘʬʪʦʥʘʩʠʯʝʥʠʭ ʦʙôʻʢʪʽʚ 

ʆʨʽʚ-ʋʣʠʯʥʷʥʩʴʢʦʛʦ ʨʦʜʦʚʠʱʘ 

n, ʦʜ, Vʧʠʪ, ʤ
3

/ʤ
2
 sn, ʤ

3
/ʤ

2
 wn, % sv, ʤ

3
/ʤ

2
 wv, % ắ, ʤ

3
/ʤ

2
 z, % 

1 2 3 4 5 6 7 8 

2 2,468 0,201 7,5 0,142 5,325 0,611 22,909 

3 3,488 0,411 14,0 0,238 8,074 0,756 25,690 

4 0,348 1,172 51,1 0,586 25,559 1,627 70,952 

5 3,463 1,118 44,2 0,500 19,781 1,285 50,837 

6 0,954 1,159 51,2 0,473 20,891 1,157 51,099 

7 1,425 1,098 51,2 0,415 19,350 0,982 45,756 

8 1,123 1,071 53,1 0,379 18,778 0,874 43,302 

9 0,185 1,156 63,7 0,385 21,244 0,872 48,057 

10 4,245 1,311 63,8 0,415 20,161 0,924 44,921 

11 0,338 1,339 70,4 0,404 21,235 0,888 46,739 

12 1,085 1,296 70,7 0,374 20,415 0,815 44,481 

13 2,303 1,247 66,7 0,346 18,510 0,747 39,988 

14 5,562 1,530 71,7 0,409 19,172 0,877 41,121 

15 0,41 1,536 76,1 0,396 19,649 0,845 41,881 

16 3,479 1,525 72,3 0,381 18,077 0,808 38,306 

17 0,298 1,537 76,7 0,373 18,614 0,786 39,272 

18 4,338 1,584 74,3 0,373 17,510 0,784 36,787 

19 0,193 1,599 78,8 0,367 18,071 0,768 37,822 

20 2,829 1,566 75,7 0,350 16,918 0,731 35,290 

21 2,791 1,534 72,9 0,335 15,909 0,696 33,075 

22 3,405 1,522 70,3 0,324 14,994 0,673 31,096 

23 0,71 1,516 72,2 0,316 15,049 0,654 31,131 

24 0,468 1,518 74,7 0,310 15,246 0,640 31,467 

25 0,357 1,522 77,4 0,304 15,487 0,627 31,896 

26 1,436 1,495 76,8 0,293 15,070 0,604 31,030 

27 2,871 1,476 74,6 0,284 14,351 0,583 29,446 

28 0,487 1,475 76,6 0,279 14,469 0,571 29,639 

29 2,819 1,457 74,5 0,271 13,829 0,553 28,282 

30 1,134 1,439 74,6 0,263 13,621 0,537 27,819 

31 4,013 1,462 73,2 0,263 13,155 0,536 26,866 

32 1,123 1,447 73,5 0,256 12,986 0,521 26,439 

33 1,897 1,424 72,4 0,248 12,600 0,505 25,655 

34 2,442 1,404 70,9 0,241 12,158 0,489 24,707 

35 0,121 1,418 73,5 0,240 12,431 0,487 25,263 

36 3,149 1,412 72,0 0,235 11,994 0,477 24,325 

37 4,742 1,463 71,8 0,241 11,810 0,488 23,951 

38 2,497 1,445 70,5 0,234 11,442 0,475 23,162 

39 1,856 1,426 69,8 0,228 11,174 0,462 22,620 

40 0,755 1,422 70,7 0,225 11,178 0,455 22,592 

41 2,998 1,413 69,4 0,221 10,836 0,446 21,901 

42 0,847 1,407 70,1 0,217 10,814 0,438 21,823 

43 1,905 1,390 69,3 0,212 10,573 0,428 21,336 

44 3,121 1,384 68,2 0,209 10,275 0,421 20,709 

45 2,366 1,369 67,2 0,204 10,014 0,411 20,182 

46 0,881 1,364 67,8 0,201 9,993 0,405 20,115 

47 0,845 1,360 68,4 0,198 9,977 0,399 20,083 

48 2,224 1,346 67,5 0,194 9,746 0,391 19,596 

49 3,508 1,349 66,6 0,193 9,520 0,387 19,141 

50 1,398 1,338 66,5 0,189 9,406 0,380 18,893 
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51 0,363 1,344 67,9 0,188 9,509 0,378 19,100 

52 0,81 1,340 68,5 0,186 9,500 0,373 19,081 

53 2,613 1,330 67,6 0,183 9,281 0,367 18,642 

54 2,312 1,319 66,8 0,179 9,084 0,360 18,246 

1 2 3 4 5 6 7 8 

55 0,3 1,325 68,1 0,179 9,189 0,358 18,415 

56 0,591 1,325 69,0 0,177 9,222 0,355 18,480 

57 2,263 1,314 68,2 0,174 9,036 0,349 18,107 

58 0,835 1,310 68,7 0,172 9,019 0,345 18,074 

59 2,829 1,305 67,8 0,170 8,830 0,340 17,695 

60 0,94 1,300 68,1 0,168 8,797 0,336 17,597 

61 2,534 1,291 67,3 0,165 8,622 0,331 17,247 

62 3,85 1,303 66,9 0,166 8,496 0,331 16,994 

63 1,433 1,295 66,7 0,163 8,405 0,326 16,813 

64 0,567 1,295 67,5 0,162 8,439 0,324 16,880 

65 0,433 1,298 68,5 0,161 8,493 0,322 16,988 

66 2,472 1,290 67,7 0,159 8,337 0,317 16,649 

67 2,703 1,284 67,0 0,157 8,184 0,313 16,343 

68 0,224 1,291 68,2 0,157 8,273 0,313 16,520 

69 1,232 1,283 68,2 0,155 8,209 0,309 16,393 

70 1,186 1,277 68,2 0,153 8,151 0,305 16,277 

71 2,347 1,269 67,5 0,151 8,014 0,300 15,984 

72 0,559 1,269 68,2 0,150 8,040 0,298 16,035 

73 1,457 1,261 68,0 0,148 7,958 0,294 15,872 

74 1,468 1,253 67,8 0,146 7,877 0,291 15,710 

75 1,881 1,245 67,3 0,144 7,770 0,287 15,496 

76 1,232 1,239 67,2 0,142 7,713 0,283 15,383 

 
ɿʘ ʜʘʥʠʤʠ ʨʦʟʨʘʭʫʥʢʫ ʩʪʘʪʠʩʪʠʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʠʙʽʨʢʦʚʠʭ ʩʫʢʫʧʥʦʩʪʝʡ ʟʥʘʯʝʥʴ Vʧʠʪ ʧʨʠ 

ʧʦʩʣʽʜʦʚʥʦ ʟʨʦʩʪʘʶʯʦʤʫ ʦʙʩʷʟʽ ʚʠʙʽʨʢʠ ʧ ʧʦʙʫʜʦʚʘʥʦ ʛʨʘʬʽʢ ʟʘʣʝʞʥʦʩʪʽ ʤʽʞ ʧ ʽ ʧʦʢʘʟʥʠʢʘʤʠ ʪʦʯʥʦʩʪʽ ï 
ʩʝʨʝʜʥʴʦ-ʢʚʘʜʨʘʪʠʯʥʦʶ ʧʦʭʠʙʢʦʶ ʽ ʛʨʘʥʠʯʥʦʶ ʧʦʭʠʙʢʦʶ ʚʠʟʥʘʯʝʥʥʷ Vʧʠʪ (ʨʠʩ. 1). ʂʦʨʠʩʪʫʶʯʠʩʴ ʮʠʤ 
ʛʨʘʬʽʢʦʤ, ʰʣʷʭʦʤ ʝʢʩʪʨʘʧʦʣʷʮʽʾ ʤʦʞʥʘ ʚʩʪʘʥʦʚʠʪʠ ʷʢʠʡ ʨʽʚʝʥʴ ʪʦʯʥʦʩʪʽ ʚʠʟʥʘʯʝʥʥʷ Vʧʠʪ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ 
ʪʽʻʶ ʯʠ ʽʥʰʦʶ ʢʽʣʴʢʽʩʪʶ ʧ ʧʨʘʢʪʠʯʥʦ ʥʘ ʙʫʜʴ ʷʢʽʡ ʩʪʘʜʽʾ ʚʠʚʯʝʥʥʷ ʨʦʜʦʚʠʱʘ.  

ɸʥʘʣʽʟ ʜʠʥʘʤʽʢʠ ʟʤʽʥʠ ʧʦʢʘʟʥʠʢʽʚ ʪʦʯʥʦʩʪʽ ʧʽʜʨʘʭʫʥʢʫ ʟʘʧʘʩʽʚ ʟʘʛʘʣʦʤ ʧʦʢʘʟʫʻ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʚʠʤʦʛʘʤ 
ñɯʥʩʪʨʫʢʮʽʾéò [3], ʜʝ ʟʘʟʥʘʯʝʥʦ, ʱʦ ʜʣʷ ʨʦʜʦʚʠʱʘ ʜʨʫʛʦʾ ʛʨʫʧʠ ʩʢʣʘʜʥʦʩʪʽ ʛʝʦʣʦʛʽʯʥʦʾ ʙʫʜʦʚʠ ʥʦʨʤʘʪʠʚʥʘ 
ʧʦʭʠʙʢʘ ʚʠʟʥʘʯʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʨʦʟʚʽʜʘʥʠʭ ʟʘʧʘʩʽʚ ʟʤʽʥʶʻʪʴʩʷ ʚ ʤʝʞʘʭ 8-15 %. ʊʘʢʘ ʪʦʯʥʽʩʪʴ ʧʽʜʨʘʭʫʥʢʫ ʙʫʣʘ 
ʜʦʩʷʛʥʫʪʘ ʧʨʦʪʷʛʦʤ ʨʦʟʚʽʜʢʠ ʨʦʜʦʚʠʱʘ, ʦʜʥʘʢ ʮʽʥʦʶ ʙʫʨʽʥʥʷ ʟʥʘʯʥʦʾ ʢʽʣʴʢʦʩʪʽ ʩʚʝʨʜʣʦʚʠʥ. ʋʪʦʯʥʝʥʥʷ 
ʟʘʧʘʩʽʚ ʧʨʦʚʦʜʠʣʦʩʴ ʚ ʧʨʦʮʝʩʽ ʧʨʦʤʠʩʣʦʚʦʾ ʨʦʟʨʦʙʢʠ ʽ ʧʽʩʣʷ ʙʫʨʽʥʥʷ ʩʚʝʨʜʣʦʚʠʥ ʨʝʟʝʨʚʥʦʛʦ ʬʦʥʜʫ.  

 

 
ʈʠʩʫʥʦʢ 1 ï ɼʠʥʘʤʽʢʘ ʪʦʯʥʦʩʪʽ ʚʠʟʥʘʯʝʥʥʷ ʬʘʢʪʠʯʥʦʾ ʩʝʨʝʜʥʴʦʢʚʘʜʨʘʪʠʯʥʦʾ ʧʦʭʠʙʢʠ Vʧʠʪ (Wv, %) ʪʘ 

ʛʨʘʥʠʯʥʦʾ ʧʦʭʠʙʢʠ ʚʠʟʥʘʯʝʥʥʷ Vʧʠʪ (z, %)  
 
ʊʘʢʦʞ ʩʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʥʝ ʜʠʚʣʷʯʠʩʴ ʥʘ ʟʥʘʯʥʠʡ ʦʙʩʷʛ ʧʨʦʚʝʜʝʥʠʭ ʛʝʦʣʦʛʦʨʦʟʚʽʜʫʚʘʣʴʥʠʭ ʨʦʙʽʪ, 

ʨʦʜʦʚʠʱʝ ʚʠʷʚʠʣʦʩʴ ʥʝʜʦʩʪʘʪʥʴʦ ʚʠʚʯʝʥʝ, ʘ ʽʥʬʦʨʤʘʮʽʷ ʦʪʨʠʤʘʥʘ ʧʦ ʩʚʝʨʜʣʦʚʠʥʘʭ ʥʝ ʟʘʚʞʜʠ ʚʽʜʧʦʚʽʜʘʻ 


