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

 

 
 
 
 
 
 

27 ï 28 ʣʶʪʦʛʦ 2017 ʨ. 
 
 
 
 
 
 
 

 

ɿɹɯʈʅʀʂ ʅɸʋʂʆɺʀʍ ʇʈɸʎʔ 
 
 
 
 
 
 
 
 
 
 
 
 

ʇʝʨʝʷʩʣʘʚ-ʍʤʝʣʴʥʠʮʴʢʠʡ ï 2017 
  



4  

 

  
 
 

 

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 
 
 

 

XXʍV ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʠʥʪʝʨʥʝʪ-ʢʦʥʬʝʨʝʥʮʠʠ 

çʇʨʦʙʣʝʤʳ ʠ ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʥʘʫʢʠ ʚ ʥʘʯʘʣʝ ʪʨʝʪʴʝʛʦ ʪʳʩʷʯʝʣʝʪʠʷ ʚ 
ʩʪʨʘʥʘʭ ɽʚʨʦʧʳ ʠ ɸʟʠʠè 
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ʉɹʆʈʅʀʂ ʅɸʋʏʅʓʍ ʈɸɹʆʊ 
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ʄʘʪʝʨʽʘʣʠ XXʍV ʄʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʾ ʽʥʪʝʨʥʝʪ-ʢʦʥʬʝʨʝʥʮʽʾ çʇʨʦʙʣʝʤʠ ʪʘ 
ʧʝʨʩʧʝʢʪʠʚʠ ʨʦʟʚʠʪʢʫ ʥʘʫʢʠ ʥʘ ʧʦʯʘʪʢʫ ʪʨʝʪʴʦʛʦ ʪʠʩʷʯʦʣʽʪʪʷ ʫ ʢʨʘʾʥʘʭ ɭʚʨʦʧʠ ʪʘ ɸʟʽʾè // ɿʙʽʨʥʠʢ 
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ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʥʘʫʢʠ ʚ ʥʘʯʘʣʝ ʪʨʝʪʴʝʛʦ ʪʳʩʷʯʝʣʝʪʠʷ ʚ ʩʪʨʘʥʘʭ ɽʚʨʦʧʳ ʠ ɸʟʠʠè // 
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ʉɽʂʎɯʗ: ɹɯʆʃʆɻɯʏʅɯ ʅɸʋʂʀ 
 

Xakimov N.X, Abdullayeva SH.R. 
(Samarqand, Uzbekistan) 

 
SAMARQAND VILOYATINING LALMI YERLARIDA YETISHTIRILADIGAN BUGôDOY NEMATODAFAUNASI 

VA UNING SHAKLLANISH XUSUSIYATLARI  

 
Tadqiqot ishlari Samarqand viloyatining lalmikor yerlarida yetishtiriladigan bugôdoy nematodafaunasini 

oôrganish va uning shakllanish yoôllarini tahlil qilishdan iborat boôlib, uni amalga oshirish maqsadida material 
toôplash Nurobod tumanining ñUlusò shirkat xoôjaligi tasaruffidagi lalmi yerlarda olib borildi. Ulus xoôjaligining pastï
baland tepaliklar (adir) hamda Jom choôli bilan qoôshilib ketgan tekislik yerlardan iborat. Hudud dengiz sathidan 
480-680 metr baland boôlib, iqlimi issiq va quruq, yillik yogôin miqdori 320-342 mm ga teng. Yillik yogôinning qarib 
yarmi bahor oylari (martïaprel)ga toôgôri keladi. Oôsimliklarning vegetatsiya davri 269 kunga teng, lekin koôpincha 
havo harorati +10 

0
 C dan baland boôlganda vegetatsion davr 214 kungacha pasayadi. Xoôjalik yerlari orqali eski 

anhor kanali oqib oôtgan. Tuprogôi boôz (tipik kulrang va och kulrang). Ushbu tuproqlarning ustki qatlamida (5-
12sm) gumus miqdori 1,9-2,2%ni tashkil etadi. 

Jamoa xoôjaligi, asosan, chorvachilik (qorakoôlchilik) bilan shugôullanadi. Xoôjalik yerlarining ko`p qismi 
lalmikor va bir qismi oôzlashtirilib, sugôoriladigan yerlarga aylantirilgan.  

Tadqiqot ishlarining materiali 2014-yilning mart-may oylarida lalmi yerlarda yetishtiriladigan bugôdoy 
(ñIntensivò nav) va uning rizosferasi tuprogôining 20 sm gacha qatlamidan 200 dan ortiq namunalar toôplandi. 
Oôsimlik va tuproq namunalari tarkibidan nematodalarni ajratib olish uchun fitogelmintologik tadqiqotlarda keng 
qoôllaniladigan Berman usulidan foydalanildi. Ajratib olingan nematodalar 4% li formalin eritmasida fiksatsiyalanib, 
ulardan vaqtinchalik, qisman glitserin-jelatinli doimiy mikropreparatlar tayyorlandi. Ushbu preparatlardagi 
nematodalarning turlari aniqlandi. 

Bugôdoyning vegetativ aôzolari va uning rizosferasi tuprog`ining 20 sm gacha chuqurlikdagi qatlamida 57 
turdan iborat 1643 ta nematodalar topildi. Faunani tashkil etuvchi turlar nematodalar (Nematodes) tipining uchta 
(Chramadorea, Enoplea, Dorylaimea) sinfi va 9 ta (Monhysterida, Plectida, Diplogasterida, Rhabditida, 
Panagrolaimida, Alaimida, Triplanchida, Dorylaimida, Mononchida) turkumlariga mansubligi aniqlandi. Lekin 
turkumlar orasida Panagrolaimida oôz tarkibidagi 39 turi bilan boshqalaridan keskin farq qildi, ayniqsa turkumning 
Tylenchina kichik turkumi turli tumanliligi (20 tur) bilan dominantlik qilishi aniqlandi. Shuning bilan birga 
Monhysterida, Diplogasterida, Alaimida, Triplonchida turkumlari bittadan turga ega boôlishi hamda bugôdoy 
faunasida juda siyrak tarqalganligi bilan ajralib turishdi. 

Lalmi bugôdoyi va uning rizosferasi tuprog`i nematodafaunasi tarkibidagi turlarning hamda individlarning 
oôsimlikning yer ustki (poya va barg) aôzolari, ildiz sistemasi va rizosfera tuprogôi qatlamlarida tarqalish darajasini 
tahlil qilganimizda, ushbu xususiyatda ham sezilarli farqlar mavjudligi qayd qilindi, yaôni oôsimlikning yer ustki 
vegetativ aôzolarida 15 tur (124 ta ind) topilgan boôlsa, ildiz sistemasida 30 ta tur (316 ta ind) topildi. Yer ustki 
vegetativ aôzolarida topilgan nematodalar uch turkum (Rhabditida, Panagrolaimida va Dorylaimida) vakillaridan 
iborat boôlsa, ildiz sistemasida aytilgan turkum vakillaridan tashqari yana Plectida, Diplogasterida va Mononchida 
ning 1ta yoki 2ta dan vakillari ham qayd etildi. Oôsimlik tanasida uchratilgan nematodalarni turkumlar boôyicha 
tahlil qilganimizda, shu narsani alohida qayd qilish oôrinliki, yer ustki va yer ostki vegetativ aôzolarda topilgan 
nematodalarni 19 turi (63,3%) Panagrolaimida turkumiga mansub bo`ldi. Ushbu turkumning ayrim turlari, 
jumladan Aphelenchus avenae, Paraphelenchus pseudoparietinus, Aphelenchoides parietinus, Aglenchus 
bryophilus, Ditylenchus dipsaci, Pratylenchus pratensis, Paratylenchus amblycephalus, Heterocephalobus 
elongatus kabilar oôsimlik tanasida, ayniqsa ildizda oôz individlari bilan ancha zich joylashganligi aniqlandi. 

Bugôdoyning rizosferasi tuprogôi qatlamlarida ham turlar va ularning individlarini oôziga xos ravishda 
joylashganligini koôrish mumkin. Xususan, rizosfera tuprogôining 0-10 sm li qatlamida 51 tur topilgan boôlsa, 10-20 
sm li qatlamida 43 tur qayd qilindi. Bunday farq individlar miqdorida ham aniq ifodalandi, yaôni ustki qatlamda 739 
dona topilgan boôlsa, 10-20-sm li qatlamda 464 dona topildi. Bir qator turlar (Mesorhabditis monhystera, Rhabditis 
brevispina, Heterocephalobus elongatus, Aphelenchus avenae, Aphelenchoides bicaudatus, Aph.parietinus, 
Pratylenchus pratensis, Helicotylenchus multicinctus, Paratylenchus amblycephalus) ning individlarini asosiy 
qismi tuproqning 0-10sm qatlamida joylashgan. Bundan tashqari Proteroplectus assimilis, Megadorus 
megadorus, Eudorylaimus monhystera, Eud. Uzbekistanicus, Clarcus parvus, Mylonchulus solus kabilarning 
individlari faqat ustki qatlamda joylashgan.  

Bugôdoy nematodafaunasi tarkibidagi turlarni ozuqasi turi, oziqlanish usuli va oôsimlikka nisbatan 
munosabatiga binoan bir qancha ekologik guruhlarga ajratish mumkin. Ularning bir guruhi rizosfera tuprogôida 
yashab mikroorganizmlar bilan oziqlansa, boshqa bir guruhi chirish jarayoni boôlgan manbalarda toôplanib, organik 
chirindi bilan oziqlanadi. Uchinchi guruhi esa oôsimlik tanasiga kirib olib, uning suyuq toôqimasi bilan oziqlanishga 
moslashgan boôladi. Umuman oôsimliklarning nematodafaunasi tarkibidagi turlarni biosenotik va ekologik 
xususiyatlariga binoan pararizobiontlar (erkin yashovchilar) saprobiontlar (eusaprobiontlar, devisaprobiontlar) va 
parazit fitonematodalarga ajraladi. Bugôdoy nematodafaunasi tarkibiga pararizobiontlar 21 tur, saprobiontlar 20 tur 
va parazit fitonematodalar 16 turni tashkil etdi. 

Ekologik guruh vakillarini rizosfera tuprogôi va oôsimlikning vegetativ aôzolarida tarqalish darajasi turlicha 
bôlishi aniqlandi. Masalan, tuproqda erkin yashovchi pararizoybiontlarning faqat bittasi (Eud.monhystera) 
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oôsimlikning yer ustki va yer ostki qismlarida ham tuproq qatlamlarida topilgan boôlsa, qolgan barchasi faqat 
rizosfera tuprogôida qayd etildi. Eusaprobiontlarning barchasi oôsimlikning vegetativ aôzolarida va rizosfera 
tuprogôida, devisaprabiontlarning aksariyati oôsimlik tanasida va tuproqda, ayrim turlari faqat rizosfera tuprogôida 
joylashganligi qayd etildi. Ushbu holat ayrim oôsimlik tublarining rizosferasida va ildizda saprobiotik jarayon 
mavjudligidan dalolat beradi. Parazit fitonematodalar oôz turlari soni bilan boshqa guruhlardan ajralib turadi. 
Ushbu guruhga Aphelechus, Paraphelenchus, Aphelenchoides, Helicotylenchus, Merlinius, Paratylenchus, 
Aglenchus, Tylenchus, Ditylenchus, Pratylenchus kabi avlodlarning turlari mansub boôlib, ular parazit 
mikrogelmintlar, ekto va endaparazitlar fitonematodalar kichik guruhlarini tashkil etib, oôsimlik tanasida qayd 
qilingan boshqa ekologik guruh vakillariga nisbatan ham son ham miqdor jihatidan ancha zich uchrashi bilan 
ajralib turadi. Ayniqsa, bugôdoyning yer ustki vegetativ aôzolarida, ildiz sistemasida va rizosfera tuprogôida 
Aphelenchus avenae, Paraphelenchus pseudoparietinus, Ditylenchus dipsaci, Pratylenchus pratensis, 
Helicotylenchus multicinctus, Paratylenchus amblycephalus kabi turlarning individlari ancha zich tarqalganligi 
maôlum boôldi.  
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  ɹʘʭʨʠʪʜʠʥ ɹʦʟʦʨʦʚ 
 (ʉʘʤʘʨʢʘʥʜ, ʋʟʙʝʢʠʩʪʘʥ) 

  
ʀɿʋʏɽʅʀɽ ʆʉʆɹɽʅʅʆʉʊʀ ɺʓʉʐɽʁ ʅɽʈɺʅʆʁ ɼɽʗʊɽʃʔʅʆʉʊʀ ʋ ɻʈʓɿʋʅʆɺ ɺ ʈɸɿʃʀʏʅʓɽ 

ʉɽɿʆʅʓ ɻʆɼɸ 
 

ɾʝʣʪʳʡ ʩʫʩʣʠʢ ʵʪʦ ʪʠʧʠʯʥʳʡ ʧʨʝʜʩʪʘʚʠʪʝʣʴ ʛʣʠʥʠʩʪʳʭ ʧʫʩʪʳʥʴ ʠ ʧʨʝʜʛʦʨʥʳʭ ʧʦʣʫʧʫʩʪʳʥʴ 
ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ. ɹʠʦʣʦʛʠʷ ʠ ʵʢʦʣʦʛʠʷ ʝʛʦ ʠʟʫʯʝʥʘ ʝʱʝ ʥʝ ʜʦʩʪʘʪʦʯʥʦ. ɾʝʣʪʳʡ ʩʫʩʣʠʢ ʩʘʤʳʤ ʢʨʫʧʥʳʤ 
ʧʨʝʜʩʪʘʚʠʪʝʣʝʤ ʩʚʦʝʛʦ ʨʦʜʘ ʠ ʛʜʝ 7-8 ʤʝʩʷʮʝʚ ʚ ʛʦʜʫ ʧʨʦʚʦʜʠʪ ʚ ʣʝʪʥʝʝ-ʦʩʝʥʥʝ-ʟʠʤʥʝʡ ʩʧʷʯʢʝ. ɺ ʧʝʨʠʦʜ 
ʣʝʪʥʝʡ ʩʧʷʯʢʠ ʪʝʤʧʝʨʘʪʫʨʘ ʝʛʦ ʪʝʣʘ ʧʘʜʘʝʪ ʜʦ 21-260 ʉ

0
 ʧʨʠ ʥʦʨʤʝ 36-37 ʉ

0
 [1]. ʃʝʪʥʷʷ ʩʧʷʯʢʘ ʵʪʠʭ 

ʞʠʚʦʪʥʳʭ ʪʝʩʥʦ ʩʚʷʟʘʥʘ ʩ ʧʦʚʳʰʝʥʠʝʤ ʪʝʤʧʝʨʘʪʫʨʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʜʦ 42-450 ʉ ʚʳʩʳʭʘʥʠʝʤ 
ʵʬʝʤʝʨʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, ʦʪʩʫʪʩʪʚʠʝ ʚʦʜʳ ʚ ʧʫʩʪʳʥʝ ʠ ʩʦʟʜʘʥʠʝʤ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʡ 
ʟʘʩʪʘʚʣʷʶʪ ʞʠʚʦʪʥʳʭ ʚʧʘʜʘʪʴ ʚ ʣʝʪʥʶʶ ʩʧʷʯʢʫ. ʇʦʵʪʦʤʫ ʥʘʜ ʥʘʤʠ ʙʳʣʘ ʧʦʩʪʘʚʣʝʥʘ ʟʘʜʘʯʘ ʠʟʫʯʠʪʴ ʠʭ 
ʚʳʩʰʫʶ ʥʝʨʚʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʚ ʧʝʨʠʦʜ ʥʘʠʙʦʣʴʰʝʡ ʘʢʪʠʚʥʦʩʪʠ (ʚʝʩʥʦʡ) ʠ ʚ ʧʝʨʠʦʜ ʚʭʦʞʜʝʥʠʷ ʥʘ ʬʦʥʝ 
ʣʝʪʥʝʡ ʩʧʷʯʢʠ (ʣʝʪʦʤ) [2]. ʆʧʳʪʳ ʧʨʦʚʦʜʠʣʠ ʧʦ ʦʙʦʨʦʥʠʪʝʣʴʥʦʡ ʤʝʪʦʜʠʢʝ ʚ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʫʶ ʢʘʤʝʨʝ 
ʨʘʟʤʝʨʦʤ 60ʭ80ʭ130 ʩʤ. ʂʘʤʝʨʘ ʙʳʣʘ ʨʘʟʜʝʣʝʥʘ ʥʘ ʵʪʠ ʦʪʩʝʢʠ. ɺ ʩʨʝʜʥʝʤ ʦʪʩʝʢʝ ʢʘʤʝʨʳ ʥʘ ʧʦʣʫ ʙʳʣʠ 
ʚʤʦʥʪʠʨʦʚʘʥʳ ʤʝʪʘʣʣʠʯʝʩʢʠʝ ʢʦʥʪʘʢʪʳ ʩ ʨʘʩʩʪʦʷʥʠʝʤ ʤʝʞʜʫ ʥʠʤʠ 2-3 ʤʤ. ʋʩʣʦʚʥʳʤ ʧʦʣʦʞʠʪʝʣʴʥʳʤ 
ʨʘʟʜʨʘʞʠʪʝʣʝʤ ʩʣʫʞʠʣ ʯʝʪʳʨʝʭ ʫʛʦʣʴʥʠʢ. ʋʩʣʦʚʥʳʤ ʦʪʨʠʮʘʪʝʣʴʥʳʤ ʨʘʟʜʨʘʞʠʪʝʣʝʤ ʩʣʫʞʠʣ ʪʨʝʫʛʦʣʴʥʠʢ. 
ɹʝʟʫʩʣʦʚʥʳʤ ʨʘʟʜʨʘʞʠʪʝʣʝʤ ʩʣʫʞʠʣ ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʪʦʢ ʥʘʧʨʷʞʝʥʠʝʤ 40-60 ʧʦʜʘʶʱʠʡ ʥʘ ʢʦʥʪʘʢʪʳ ʚ 
ʧʦʣʫ. ʆʧʳʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʨʠ ʧʨʝʜʲʷʚʣʝʥʠʠ ʯʝʪʳʨʝʭʫʛʦʣʴʥʠʢʘ ʫʩʣʦʚʥʳʝ ʨʝʬʣʝʢʩʳ ʧʨʦʷʚʠʣʠʩʴ ʥʘ 
19,6Ñ0,3 ʘ ʫʢʨʝʧʠʣʠʩʴ ʥʘ 72,3Ñ1,5ʩʦʯʝʪʘʥʠʡ. ʀʭ ʩʪʘʙʠʣʠʟʘʮʠʷ ʥʘʙʣʶʜʘʝʪʩʷ ʥʘ 20-30 ʦʧʳʪʥʳʝ ʜʥʠ. 
ɺʝʣʠʯʠʥʘ ʧʨʘʚʠʣʴʥʳʭ ʦʪʚʝʪʦʚ ʩʦʩʪʘʚʣʷʣʘ 85-90%. ʃʘʪʝʥʪʥʳʡ ʧʝʨʠʦʜ ʚ ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʣʷʣ 5Ñ0,6 ʩ ʚʨʝʤʷ.  

ɼʠʬʬʝʨʝʥʮʠʨʦʚʦʯʥʦʝ ʪʦʨʤʦʞʝʥʠʝ ʥʘ ʯʝʪʳʨʝʭʫʛʦʣʴʥʠʢ ʧʦʷʚʠʣʦʩʴ ʚ ʩʨʝʜʥʝʤ ʧʦʩʣʝ17,3Ñ1.9 
ʫʢʨʝʧʠʣʦʩʴ ʧʦʩʣʝ 70,3Ñ3,5. ʋ ʩʫʩʣʠʢʦʚ ʚ ʧʝʨʠʦʜ ʘʢʪʠʚʥʦʩʪʠ ʥʘʙʣʶʜʘʝʪʩʷ ʘʢʪʠʚʠʟʘʮʠʷ ʚʩʝʭ ʬʦʨʤ 
ʧʦʚʝʜʝʥʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ: ʧʠʱʝʚʘʷ, ʦʙʦʨʦʥʠʪʝʣʴʥʘʷ, ʘ ʪʘʢʞʝ ʫʩʣʦʚʥʦ-ʨʝʬʣʝʢʪʦʨʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ. ɺ 
ʵʪʦʪ ʧʝʨʠʦʜ ʫ ʞʠʚʦʪʥʳʭ ʰʠʨʦʢʦ ʧʨʝʜʩʪʘʚʣʝʥʦ ʠʥʩʪʠʥʢʪʠʚʥʦʝ ʧʦʚʝʜʝʥʠʝ. ɺ ʧʦʩʣʝʜʫʶʱʝʡ ʩʝʨʠʠ ʦʧʳʪʦʚ 
ʧʨʠ ʥʘʩʪʫʧʣʝʥʠʠ ʧʝʨʠʦʜʘ ʣʝʪʥʝʡ ʩʧʷʯʢʠ ʩʫʩʣʠʢʠ ʧʦʩʪʝʧʝʥʥʦ ʧʝʨʝʭʦʜʠʪ ʠʟ ʘʢʪʠʚʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʚ 
ʩʥʦʧʦʜʦʙʥʦʝ, ʭʘʨʘʢʪʝʨʥʦʝ ʜʣʷ ʣʝʪʥʝʡ ʩʧʷʯʢʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʨʝʟʫʣʴʪʘʪʳ ʥʘʰʠʭ ʦʧʳʪʦʚ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚ 
ʘʢʪʠʚʥʳʡ ʧʝʨʠʦʜ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʫʩʣʦʚʥʳʝ ʨʝʬʣʝʢʩʳ ʥʘ ʟʨʠʪʝʣʴʥʳʝ ʠ ʩʣʫʭʦʚʳʝ ʩʪʠʤʫʣʳ ʥʝʩʢʦʣʴʢʦ 
ʨʘʟʣʠʯʥʳ. ʋʩʣʦʚʥʳʝ ʨʝʬʣʝʢʩʳ ʥʘ ʩʚʝʪʦʚʳʝ ʩʠʛʥʘʣʳ, ʢʘʢ ʥʘ ʧʦʣʦʞʠʪʝʣʴʥʳʝ, ʪʘʢʠ ʥʘ ʦʪʨʠʮʘʪʝʣʴʥʳʝ 
ʙʦʣʝʝ ʧʦʩʪʦʷʥʥʳ, ʯʝʤ ʩʦ ʩʣʫʭʦʚʦʛʦ ʘʥʘʣʠʟʘʪʦʨʘ. ʂʘʢ ʫʞʝ ʛʦʚʦʨʠʣʦʩʴ, ʥʘ ʦʩʥʦʚʘʥʠʠ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ 
ʫʩʪʘʥʦʚʣʝʥʦ ʛʝʪʝʨʦʛʝʥʥʘʷ ʬʫʥʢʮʠʷ ʚʳʩʰʝʡ ʥʝʨʚʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʫ ʩʫʩʣʠʢʦʚ ʚ ʧʝʨʠʦʜ ʞʠʟʥʝʥʥʦʡ 
ʘʢʪʠʚʥʦʩʪʠ ʠ ʧʨʠ ʚʭʦʞʜʝʥʠʠ ʚ ʣʝʪʥʶʶ ʩʧʷʯʢʫ. 
 

ʃʠʪʝʨʘʪʫʨʘ: 

1. ʅʫʨʠʪʜʠʥʦʚ ʕ.ʅ. ʅʝʡʨʦʧʝʧʪʠʜʳ ʠ ʧʦʚʝʜʝʥʠʝ. ʄʦʥʦʛʨʘʬʠʷ. ɼʫʰʘʥʙʝ, 2002. 
2. ʅʫʨʠʪʜʠʥʦʚ ʕ.ʅ., ʀʚʘʟʦʚ ʅ.ʀ. ʉʧʷʯʢʘ ʠ ʧʦʚʝʜʝʥʠʝ. ɼʫʰʘʥʙʝ, 1992. 
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ʄʘʨʠʷ ɻʘʪʘʣʴʩʢʘʷ, ɸʥʘʩʪʘʩʠʷ ʆʚʩʷʥʢʦʚʘ, ʅʘʪʘʣʴʷ ɼʨʦʟʜʦʚʘ  
(ɻʦʤʝʣʴ, ɹʝʣʘʨʫʩʴ) 

 
ɺʃʀʗʅʀɽ ʀʆʅʆɺ ʉɺʀʅʎɸ ʀ ʂɸɼʄʀʗ ʅɸ ʂɸʊɸʃɸɿʅʋʖ ɸʂʊʀɺʅʆʉʊʔ ʇʈʆʈʆʉʊʂʆɺ ʆɿʀʄʆʁ 

ʊʈʀʊʀʂɸʃɽ 
 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʘʥʪʨʦʧʦʛʝʥʥʦʝ ʟʘʛʨʷʟʥʝʥʠʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʧʨʠʦʙʨʝʣʦ ʚʝʩʴʤʘ 
ʟʥʘʯʠʪʝʣʴʥʫʶ ʨʦʣʴ. ʉʘʤʦʝ ʧʨʠʩʪʘʣʴʥʦʝ ʚʥʠʤʘʥʠʷ ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʠʟʫʯʝʥʠʝ ʪʝʭʥʦʛʝʥʥʦʛʦ ʥʘʢʦʧʣʝʥʠʷ 
ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʚ ʧʨʠʨʦʜʥʳʭ ʦʙʲʝʢʪʘʭ. ʆʩʦʙʫʶ ʨʦʣʴ ʠʛʨʘʝʪ ʧʦʯʚʘ ʢʘʢ ʥʘʯʘʣʴʥʦʝ ʟʚʝʥʦ ʪʨʦʬʠʯʝʩʢʦʡ 
ʮʝʧʦʯʢʠ, ʦʥʘ ʷʚʣʷʶʪʩʷ ʛʣʘʚʝʥʩʪʚʫʶʱʠʤ ʠʩʪʦʯʥʠʢʦʤ ʟʘʛʨʷʟʥʝʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ. ɺʳʩʦʢʦʝ 
ʩʦʜʝʨʞʘʥʠʝ ʩʦʝʜʠʥʝʥʠʡ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʚ ʨʘʩʪʝʥʠʷʭ ʥʝʛʘʪʠʚʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʠʭ ʨʦʩʪʝ ʠ ʨʘʟʚʠʪʠʠ, 
ʫʤʝʥʴʰʘʝʪ ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʜʫʢʮʠʠ ʠ ʩʥʠʞʘʝʪ ʝʝ ʢʘʯʝʩʪʚʦ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʩʦʙʫʶ ʘʢʪʫʘʣʴʥʦʩʪʴ 
ʧʨʝʜʩʪʘʚʣʷʝʪ ʠʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʥʘ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʤʝʪʘʙʦʣʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ 
ʨʘʩʪʝʥʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ, ʥʘ ʘʢʪʠʚʥʦʩʪʴ ʬʝʨʤʝʥʪʦʚ. ɼʘʥʥʘʷ ʧʨʦʙʣʝʤʘ ʠʤʝʝʪ ʥʝ ʪʦʣʴʢʦ ʚʘʞʥʦʝ ʧʨʘʢʪʠʯʝʩʢʦʝ, 
ʥʦ ʠ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ, ʢʦʪʦʨʦʝ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʩʚʷʟʘʥʥʦ ʩ ʠʟʫʯʝʥʠʝʤ ʤʝʭʘʥʠʟʤʦʚ ʘʜʘʧʪʘʮʠʠ ʠ 
ʫʩʪʦʡʯʠʚʦʩʪʠ ʨʘʩʪʝʥʠʡ ʢ ʜʝʡʩʪʚʠʶ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ.  

ʇʦʜ ʚʣʠʷʥʠʝʤ ʨʘʟʣʠʯʥʳʭ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʬʘʢʪʦʨʦʚ ʩʨʝʜʳ ʚ ʨʘʩʪʠʪʝʣʴʥʳʭ ʢʣʝʪʢʘʭ ʠʥʜʫʮʠʨʫʝʪʩʷ 
ʫʩʠʣʝʥʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʘʢʪʠʚʥʳʭ ʬʦʨʤ ʢʠʩʣʦʨʦʜʘ ʚ ʭʣʦʨʦʧʣʘʩʪʘʭ ʠ ʜʨʫʛʠʭ ʢʦʤʧʘʨʪʤʝʥʪʘʭ. ʇʝʨʦʢʩʠʜ 
ʚʦʜʦʨʦʜʘ, ʷʚʣʷʷʩʴ ʦʜʥʦʡ ʠʟ ʘʢʪʠʚʥʳʭ ʬʦʨʤ ʢʠʩʣʦʨʦʜʘ, ʩʧʦʩʦʙʝʥ ʣʝʛʢʦ ʧʨʦʥʠʢʘʪʴ ʯʝʨʝʟ ʙʠʦʣʦʛʠʯʝʩʢʠʝ 
ʤʝʤʙʨʘʥʳ [1, ʩ. 22]. ʆʩʥʦʚʥʳʤ ʬʝʨʤʝʥʪʦʤ, ʫʯʘʩʪʚʫʶʱʠʤ ʚ ʜʝʪʦʢʩʠʢʘʮʠʠ ʧʝʨʦʢʩʠʜʘ ʚʦʜʦʨʦʜʘ, ʷʚʣʷʝʪʩʷ 
ʢʘʪʘʣʘʟʘ, ʚʩʝʛʜʘ ʧʨʠʩʫʪʩʪʚʫʶʱʘʷ ʚ ʩʠʩʪʝʤʘʭ, ʛʜʝ ʧʨʦʠʩʭʦʜʷʪ ʧʨʦʮʝʩʩʳ ʢʣʝʪʦʯʥʦʛʦ ʜʳʭʘʥʠʷ ʩ ʫʯʘʩʪʠʝʤ 
ʮʠʪʦʭʨʦʤʦʚ [2, ʩ. 171]. 

ʂʘʪʘʣʘʟʘ - ʜʚʫʭʢʦʤʧʦʥʝʥʪʥʳʡ ʬʝʨʤʝʥʪ, ʩʦʩʪʦʷʱʠʡ ʠʟ ʙʝʣʢʘ ʠ ʩʦʝʜʠʥʝʥʥʦʡ ʩ ʥʠʤ ʧʨʦʩʪʝʪʠʯʝʩʢʦʡ 
ʛʨʫʧʧʦʡ, ʛʝʤʦʚʦʡ ʧʨʠʨʦʜʳ. ʆʥʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʳʩʦʢʦʡ ʫʜʝʣʴʥʦʡ ʢʘʪʘʣʠʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʴʶ, ʧʦʯʪʠ ʥʝ 
ʥʫʞʜʘʝʪʩʷ ʚ ʵʥʝʨʛʠʠ ʘʢʪʠʚʘʮʠʠ. ʂʘʪʘʣʘʟʘ ʠ ʜʨʫʛʠʝ ʧʦʜʦʙʥʳʝ ʝʡ ʬʝʨʤʝʥʪʳ ʤʦʛʫʪ ʤʦʜʝʣʠʨʦʚʘʪʴ ʛʦʤʝʦʩʪʘʟ 
ʧʝʨʝʢʠʩʠ ʚʦʜʦʨʦʜʘ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʝʛʦ ʩʠʛʥʘʣʴʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ. ɸʢʪʠʚʥʦʩʪʴ ʨʘʩʪʠʪʝʣʴʥʦʡ ʢʘʪʘʣʘʟʳ 
ʯʘʩʪʦ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʧʦʢʘʟʘʪʝʣʴ ʟʘʛʨʷʟʥʝʥʠʷ ʩʨʝʜʳ, ʚ ʢʦʪʦʨʦʡ ʨʘʟʚʠʚʘʝʪʩʷ ʜʘʥʥʦʝ ʨʘʩʪʝʥʠʝ. 
ʂʘʪʘʣʘʟʘ ʠʥʛʠʙʠʨʫʝʪʩʷ ʩʠʥʠʣʴʥʦʡ ʢʠʩʣʦʪʦʡ, ʩʝʨʦʚʦʜʦʨʦʜʦʤ, ʬʪʦʨʠʜʘʤʠ. ʇʦʵʪʦʤʫ ʠʟʤʝʨʝʥʠʝ ʘʢʪʠʚʥʦʩʪʠ 
ʢʘʪʘʣʘʟʳ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʧʨʠʝʤʦʚ ʚʳʷʚʣʝʥʠʷ ʟʘʛʨʷʟʥʝʥʠʡ ʚ ʤʝʪʦʜʝ ʬʠʪʦʠʥʜʠʢʘʮʠʠ, ʚ ʪʦʤ ʯʠʩʣʝ, ʠ 
ʠʦʥʦʚ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʚ ʩʨʝʜʝ ʧʨʦʠʟʨʘʩʪʘʥʠʷ ʨʘʩʪʝʥʠʡ [3, ʩ.128]. 

ʎʝʣʴ ʨʘʙʦʪʳ: ʠʟʫʯʠʪʴ ʚʣʠʷʥʠʝ ʧʦʣʠʵʣʝʤʝʥʪʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʠʦʥʘʤʠ Pb
2+

 ʠ ʉd
2+

 ʥʘ ʘʢʪʠʚʥʦʩʪʴ 

ʢʘʪʘʣʘʟʳ ʧʨʦʨʦʩʪʢʦʚ ʦʟ. ʪʨʠʪʠʢʘʣʝ. 
ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʣʦʩʴ ʟʝʨʥʦ ʦʟ. ʪʨʠʪʠʢʘʣʝ ʩʦʨʪʘ çɼʠʥʘʨʦè.  
ʇʝʨʝʜ ʟʘʢʣʘʜʢʦʡ ʵʢʩʧʝʨʠʤʝʥʪʘ ʘʪʦʤʥʦ ï ʵʤʠʩʩʠʦʥʥʳʤ ʤʝʪʦʜʦʤ ʧʨʦʚʝʜʝʥʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʟʝʨʥʘ ʥʘ 

ʩʦʜʝʨʞʘʥʠʝ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ (ʪʘʙʣʠʮʘ 1). 
ʊʘʙʣʠʮʘ 1 ï ʉʦʜʝʨʞʘʥʠʝ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʚ ʟʝʨʥʝ ʦʟ. ʪʨʠʪʠʢʘʣʝ 

ɺ ʤʛ/ʢʛ 
ʀʩʩʣʝʜʫʝʤʳʝ ʦʙʨʘʟʮʳ ʉʦʜʝʨʞʘʥʠʝ ʤʝʪʘʣʣʘ 

ʉʚʠʥʝʮ ʂʘʜʤʠʡ 

ʆʟ. ʪʨʠʪʠʢʘʣʝ 0,26 0,029 

ʇʨʠʤʝʯʘʥʠʝ: ʇɼʂ Cd
2+ 
ï0,10 ʤʛ/ʢʛ; ʇɼʂ Pb

2+
 ï 0,50 ʤʛ/ʢʛ 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʢʘʟʘʪʝʣʠ ʥʝ ʧʨʝʚʳʰʘʣʠ ʜʦʧʫʩʪʠʤʳʝ ʧʨʝʜʝʣʳ ʩʦʜʝʨʞʘʥʠʷ ʩʚʠʥʮʘ ʠ ʢʘʜʤʠʷ ʚ 
ʟʝʨʥʦʚʦʡ ʧʨʦʜʫʢʮʠʠ. 

ɼʣʷ ʠʟʫʯʝʥʠʷ ʚʣʠʷʥʠʷ ʨʘʟʣʠʯʥʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ ʩʚʠʥʮʘ ʠ ʢʘʜʤʠʷ ʧʨʠ ʠʭ ʩʦʚʤʝʩʪʥʦʤ ʧʨʠʩʫʪʩʪʚʠʠ ʚ 
ʩʨʝʜʝ ʧʨʦʨʘʩʪʘʥʠʷ ʚʳʜʝʣʝʥʳ ʢʦʥʪʨʦʣʴʥʳʝ ʠ ʦʧʳʪʥʳʝ ʛʨʫʧʧʳ, ʢʘʞʜʘʷ ʠʟ ʢʦʪʦʨʳʭ ʩʦʜʝʨʞʘʣʘ ʧʦ 5 ʛ ʟʝʨʥʘ. 
ʂʦʥʪʨʦʣʴʥʘʷ ʛʨʫʧʧʘ ʧʨʦʨʘʱʠʚʘʣʘʩʴ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ ʚʦʜʳ ʦʙʲʝʤʦʤ 20 ʤʣ, ʦʧʳʪʥʳʝ 
ʛʨʫʧʧʳ - ʩ ʜʦʙʘʚʣʝʥʠʝʤ 20 ʤʣ ʩʤʝʩʠ ʨʘʩʪʚʦʨʦʚ ʩʦʣʝʡ Pb(NO3)2 ʠ Cd(NO3)2 ʩ ʢʦʥʮʝʥʪʨʘʮʠʷʤʠ, 
ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ 0,25; 0,5; 1 ʠ 2,5 ʇɼʂ ʢʘʞʜʦʛʦ ʤʝʪʘʣʣʘ. ʇʨʦʨʘʱʠʚʘʥʠʝ ʟʝʨʥʘ ʧʨʦʚʦʜʠʣʠ ʚ ʪʝʯʝʥʠʝ 3 
ʩʫʪʦʢ. ɼʘʣʝʝ ʧʨʦʨʦʩʪʢʠ ʠʩʧʦʣʴʟʦʚʘʣʠ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʘʢʪʠʚʥʦʩʪʠ ʢʘʪʘʣʘʟʳ ʧʦʩʣʝ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʭ 
ʠʟʤʝʨʝʥʠʡ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ. 

ʆʧʨʝʜʝʣʝʥʠʝ ʘʢʪʠʚʥʦʩʪʠ ʢʘʪʘʣʘʟʳ ʧʨʦʚʦʜʠʣʠ ʤʝʪʦʜʦʤ ʡʦʜʦʤʝʪʨʠʯʝʩʢʦʛʦ ʪʠʪʨʦʚʘʥʠʷ [4, ʩ.175]. 
ɸʢʪʠʚʥʦʩʪʴ ʚʳʨʘʞʘʣʠ ʚ ʤʢʤʦʣʴ ʅ2ʆ2, ʨʘʟʣʘʛʘʝʤʦʛʦ 1 ʛ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʦʙʨʘʟʮʘ ʚ ʪʝʯʝʥʠʝ 1 ʤʠʥ ʧʨʠ 20

0
ʉ. 

ɺ ʪʘʙʣʠʮʝ 2 ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʦʧʨʝʜʝʣʝʥʠʷ ʘʢʪʠʚʥʦʩʪʠ ʢʘʪʘʣʘʟʳ ʚ ʧʨʦʨʦʩʪʢʘʭ ʦʟ. 
ʪʨʠʪʠʢʘʣʝ ʩʦʨʪʘ çɼʠʥʘʨʦè ʚ ʫʩʣʦʚʠʷʭ ʵʢʩʧʝʨʠʤʝʥʪʘ. 

 
ʊʘʙʣʠʮʘ 2 - ɸʢʪʠʚʥʦʩʪʴ ʢʘʪʘʣʘʟʳ ʚ ʧʨʦʨʦʩʪʢʘʭ ʦʟ. ʪʨʠʪʠʢʘʣʝ  
ʋʩʣʦʚʠʷ ʟʘʢʣʘʜʢʠ  
ʵʢʩʧʝʨʠʤʝʥʪʘ 

ɸʢʪʠʚʥʦʩʪʴ ʢʘʪʘʣʘʟʳ, 
ʚ ʤʢʤʦʣʴ ʅ2ʆ2, ʨʘʟʣʘʛʘʝʤʦʡ 1 ʛ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʦʙʨʘʟʮʘ ʚ ʪʝʯʝʥʠʝ 
1 ʤʠʥ ʧʨʠ 20 ʉ

0
 

ʂʦʥʪʨʦʣʴ 4,97Ñ0,02 

0,25 ʇɼʂ Pb
2+

 ʠ Cd
2+ 

3,38Ñ0,04 

0,5 ʇɼʂ Pb
2+

 ʠ Cd
2+

 2,42Ñ0,13 

1 ʇɼʂ Pb
2+

 ʠ Cd
2+

 1,72Ñ0,08 

2,5 ʇɼʂ Pb
2+

 ʠ Cd
2+

 0,47Ñ0,08 
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ɸʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦʟʚʦʣʠʣ ʫʩʪʘʥʦʚʠʪʴ, ʯʪʦ ʠʥʛʠʙʠʨʦʚʘʥʠʝ ʘʢʪʠʚʥʦʩʪʠ ʢʘʪʘʣʘʟʳ ʥʘ 32 % ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ ʦʪʤʝʯʘʣʦʩʴ ʫʞʝ ʧʨʠ ʩʦʜʝʨʞʘʥʠʠ ʠʦʥʦʚ ʩʚʠʥʮʘ ʠ ʢʘʜʤʠʷ ʚ ʩʨʝʜʝ ʧʨʦʨʘʩʪʘʥʠʷ ʥʘ 
ʫʨʦʚʥʝ 0,25 ʇɼʂ. ɸʢʪʠʚʥʦʩʪʴ ʢʘʪʘʣʘʟʳ ʚ ʧʨʦʨʦʩʪʢʘʭ ʦʟʠʤʦʡ ʪʨʠʪʠʢʘʣʝ, ʚʳʨʘʱʝʥʥʳʭ ʚ ʩʨʝʜʝ ʩ 
ʢʦʥʮʝʥʪʨʘʮʠʷʤʠ ʠʦʥʦʚ ʩʚʠʥʮʘ ʠ ʢʘʜʤʠʷ 0,5; 1 ʠ 2,5 ʇɼʂ ʫʤʝʥʴʰʘʣʘʩʴ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ, ʥʘ 
51,31%; 65,4%; ʠ 90,5% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʦʚʤʝʩʪʥʦʝ ʚʣʠʷʥʠʝ ʠʦʥʦʚ ʢʘʜʤʠʷ ʠ ʩʚʠʥʮʘ 
ʚʳʟʚʘʣʦ ʟʥʘʯʠʪʝʣʴʥʦʝ ʠʥʛʠʙʠʨʦʚʘʥʠʝ ʘʢʪʠʚʥʦʩʪʠ ʢʘʪʘʣʘʟʳ. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ ʦʧʳʪʥʳʤʠ ʛʨʫʧʧʘʤʠ ʠ ʢʦʥʪʨʦʣʝʤ ʠ ʧʨʦʚʝʨʢʠ 
ʛʠʧʦʪʝʟʳ ʦ ʜʦʩʪʦʚʝʨʥʦʤ ʚʣʠʷʥʠʠ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʥʘ ʠʟʤʝʥʝʥʠʝ ʘʢʪʠʚʥʦʩʪʠ ʢʘʪʘʣʘʟʳ ʚ ʧʨʦʨʦʩʪʢʘʭ 
ʦʟʠʤʦʡ ʪʨʠʪʠʢʘʣʝ ʙʳʣ ʧʨʦʚʝʜʝʥ ʦʜʥʦʬʘʢʪʦʨʥʳʡ ʜʠʩʧʝʨʩʠʦʥʥʳʡ ʘʥʘʣʠʟ, ʨʝʟʫʣʴʪʘʪʳ ʢʦʪʦʨʦʛʦ 
ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 3. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ʩʨʝʜʥʠʤʠ ʚʝʣʠʯʠʥʘʤʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠ 
ʟʥʘʯʠʤʳ. ʇʦʢʘʟʘʪʝʣʠ ʘʢʪʠʚʥʦʩʪʠ ʢʘʪʘʣʘʟʳ ʧʨʠ ʢʦʥʮʝʥʪʨʘʮʠʷʭ ʤʝʪʘʣʣʦʚ 0,25; 0,5; 1 ʠ 2,5 ʇɼʂ ʜʦʩʪʦʚʝʨʥʦ 
ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʘʢʪʠʚʥʦʩʪʠ ʢʘʪʘʣʘʟʳ ʚ ʢʦʥʪʨʦʣʝ (ʨʠʩʫʥʦʢ). 

 
ʊʘʙʣʠʮʘ 3 - ʈʝʟʫʣʴʪʘʪʳ ʦʜʥʦʬʘʢʪʦʨʥʦʛʦ ʜʠʩʧʝʨʩʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ ʜʣʷ ʧʨʦʨʦʩʪʢʦʚ ʦʟʠʤʦʛʦ 

ʪʨʠʪʠʢʘʣʝ 
ʋʩʣʦʚʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘ F P F ʢʨʠʪʠʯʝʩʢʦʝ 

ʅ2ʆ ï (Pb
2+

 ʠ Cd
2+ 
0,25 ʇɼʂ) 6907,804878 1,55425E-15 4,964602701 

ʅ2ʆ ï (Pb
2+

 ʠ Cd
2+ 
0,5 ʇɼʂ) 2757,31203 1,51868E-13 4,964602701 

ʅ2ʆ ï (Pb
2+

 ʠ Cd
2+ 
1ʇɼʂ) 10264,82759 2,14983E-16 4,964602701 

ʅ2ʆ ï (Pb
2+

 ʠ Cd
2+ 
2,5 ʇɼʂ) 16931,36364 1,76387E-17 4,964602701 

 

Box Plot of ʌʝʨʤʝʥʪʘʪʠʚʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʢʘʪʘʣʘʟʳ ( ʤʢʤʦʣʴ ʅ2O2,ʨʘʟʣʦʛ 1 ʛ ʚ-ʚʘ ʚ ʪʝʯ 1 ʤʠʥ)

grouped by  ʉʨʝʜʘ ʧʨʦʨʘʱʠʚʘʥʠʷ

Spreadsheet1 2v*50c

 Mean 

 MeanÑSE 

 MeanÑSD 

ʂʦʥʪʨʦʣ ʇɹɼʂ 0,25ʇɼʂ 0,5 ʇɼʂ 1 ʇɼʂ 2,5

ʉʨʝʜʘ ʧʨʦʨʘʱʠʚʘʥʠʷ
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ʈʠʩʫʥʦʢ ï ʈʘʟʣʠʯʠʷ ʚ ʘʢʪʠʚʥʦʩʪʠ ʢʘʪʘʣʘʟʳ ʚ ʧʨʦʨʦʩʪʢʘʭ ʢʦʥʪʨʦʣʴʥʦʡ ʠ ʦʧʳʪʥʳʭ ʛʨʫʧʧ 

 
ʋʤʝʥʴʰʝʥʠʝ ʘʢʪʠʚʥʦʩʪʠ ʢʘʪʘʣʘʟʳ ʧʨʠʚʦʜʠʪ ʢ ʪʦʨʤʦʞʝʥʠʶ ʜʝʪʦʢʩʠʢʘʮʠʠ ʧʝʨʦʢʩʠʜʘ ʚʦʜʦʨʦʜʘ, ʠ ʢʘʢ 

ʩʣʝʜʩʪʚʠʝ, ʥʘʨʫʰʝʥʠʶ ʢʣʝʪʦʯʥʳʭ ʧʨʦʮʝʩʩʦʚ (ʜʝʥʘʪʫʨʘʮʠʠ ʙʝʣʢʘ, ʧʦʚʨʝʞʜʝʥʠʶ ʥʫʢʣʝʠʥʦʚʳʭ ʢʠʩʣʦʪ ʠ 
ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʧʝʨʝʢʠʩʥʦʛʦ ʦʢʠʩʣʝʥʠʷ ʣʠʧʠʜʦʚ), ʢʦʪʦʨʳʝ ʥʝʛʘʪʠʚʥʦ ʩʢʘʟʳʚʘʶʪʩʷ ʥʘ ʨʘʟʚʠʪʠʠ 
ʧʨʦʨʦʩʪʢʦʚ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʫʩʣʦʚʠʷʭ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʦʧʳʪʘ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʦ ʠʟʤʝʥʝʥʠʷ ʚ ʘʢʪʠʚʥʦʩʪʠ 
ʢʘʪʘʣʘʟʳ ʚ ʧʨʦʨʦʩʰʠʭ ʟʝʨʥʘʭ ʦʟʠʤʦʡ ʪʨʠʪʠʢʘʣʝ ʩʦʨʪʘ çɼʠʥʘʨʦè ʧʦʜ ʚʣʠʷʥʠʝʤ ʧʦʣʠʵʣʝʤʝʥʪʥʦʛʦ 
ʟʘʛʨʷʟʥʝʥʠʷ ʠʦʥʘʤʠ ʩʚʠʥʮʘ ʠ ʢʘʜʤʠʷ. ʇʨʠ ʫʚʝʣʠʯʝʥʠʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʚ ʩʨʝʜʝ 
ʧʨʦʨʘʩʪʘʥʠʷ ʥʘʙʣʶʜʘʝʪʩʷ ʜʦʩʪʦʚʝʨʥʦʝ ʠʥʛʠʙʠʨʦʚʘʥʠʝ ʢʘʪʘʣʘʟʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʧʨʦʨʦʩʪʢʦʚ.  
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 ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦʟʚʦʣʷʶʪ ʨʘʩʰʠʨʠʪʴ ʟʥʘʥʠʷ ʚ ʦʙʣʘʩʪʠ ʚʣʠʷʥʠʷ ʠʦʥʦʚ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʥʘ 
ʘʢʪʠʚʥʦʩʪʴ ʢʣʶʯʝʚʳʭ ʬʝʨʤʝʥʪʦʚ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ, ʯʪʦ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʦ ʧʨʠ ʦʧʪʠʤʠʟʘʮʠʠ 
ʫʩʣʦʚʠʡ ʭʨʘʥʝʥʠʷ, ʧʨʦʨʘʱʠʚʘʥʠʷ ʠ ʧʦʣʫʯʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʠ ʙʝʟʦʧʘʩʥʦʡ ʧʨʦʜʫʢʮʠʠ. 
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ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: 

ʢʘʥʜʠʜʘʪ ʭʠʤʠʯʝʩʢʠʭ ʥʘʫʢ ɼʨʦʟʜʦʚʘ ʅʘʪʘʣʴʷ ʀʚʘʥʦʚʥʘ. 
 

 
 Ismayilova M.A. 

 (Samarqand, Oózbekiston) 
  

IMMUNOKOMPONENTLI JARAYONLARNI BOSHQARISHDA TIREOID GORMONLARNING ROLI 
 

Oxirgi oón yilliklar mobaynida tireoid va boshqa tireoid boólmagan patologiyalarning oózaro bogóliqlik 
muammosi ancha ahamiyatli boólib qolmoqda. Qalqonsimon bez kasalliklarini va ushbu kasalliklar bilan 
kasallanish darajasining oshishini aniqlashni (tashxisni) yaxshilanishi uning ahamiyatini yanada oósishiga olib 
keldi. Bundan tashqari, tireoidsiz kasalliklar bilan kasallanganda ham tireoidli statusni oózgarishi haqidagi yangi 
maôlumotlarni olinishi koórib chiqilayotgan muammoning dolzarbligini oshiradi [1]. Qator nufuzli tekshirishlarda 
koórsatilishicha, subklinik holatda oótayotgan qalqonsimon bezning patologiyasi qator ogóir kasalliklarni yuzaga 
kelishi va ularning noqulay kechishi mumkin boólgan turlarini tarqalishida muhim rol oóynaydi. Ularga yurak-
tomirlar tizimi kasalliklari (IBS, arterial giper- va gipotenziya), asab-ruhiy (effektorli buzilishlar, depressiya, 
Alsgeymer kasalligi) gastroentrologik kasalliklar (kolitlar, gepatitlar, oót xaltalari va yoóllari kasalliklari), reproduktiv 
tizim kasalliklari (fibromioma, mastapatiya, endometrioz), ayrim onkologik (leykozlar, sut bezlari, toógóri ichak), 
immunopatologik jarayonlar (SKV) va boshqalar kiradi [2]. Odamlarda tireoidsiz kasalliklar bilan xastalangan 
bemorlarda tireoid gormonlar darajasini oórganish natijasida, ularning qonida tireoid gormonlarning disbalansi 
yuqori darajada boólishini aniqladilar. Ushbu disbalansni ahamiyati toóligóicha aniq emas. Oórganilgan odamlarning 
maôlum qismida qalqonsimon bezning oólchami kattalashgan holdagi yashirin tireoid patologiyasi mavjud boólgan 
boólishi mumkin [4]. Tireoidli tizimdagi patologiya koópchilik hollarda gipotireoz sindromi bilan birga kechadi. Bu 
holat gormonlarning etarli boólmagan mahsuloti bilan (birlamchi, ikkilamchi yoki uchlamchi) va yoki ularning 
periferiyadagi taôsirini buzilishi bilan xarakterlanadi. Oxirgisi juda kam oórganilgan. Ular tireoid gormonlarni 
retseptorlar bilan birikishi, chidamlilik retseptorlari, retseptorlardan keyingi patologiya tiroksinning triyodtironinga 
aylanishini buzilishi qamrab oladi [5]. Qator tadqiqotchilarni taôkidlashicha, aynan periferik toóqimalardagi tireoid 
gormonlar taqchilligi gipotireozning klinik koórsatkichlarini namoyon boólishida asosiy rolni oóynaydi. U tireoidsiz 
kasalliklarni rivojlanishiga ham taôsir koórsatadi, bu yaqinda fibromialgiya bilan ogórigan bemorlarda aniq 
koórsatilgan edi [4]. Hayvonlarda bajarilgan eksperimentlarda tireoid gormonlar rentgen nurlari bilan jarohatlangan 
xromasoma abberatsiyasi mavjud hujayralar sonini kamaytiradi. Ularning himoya taôsir mexanizmi 
xromosomalardagi reparativ jarayonlarning kechishini yaxshilanishi bilan echimini topadi. Bundan tashqari, 
qalqonsimon bez patologiyasida vitiyaga, xusnbuzar (bujama), tizimli teri sili, psarioz, deformatsiyalanuvchi 
osteoartroz kabi kasalliklarga chalinishini koópayishi koórsatib berilgan [6]. Asab, endokrin va immun tizimlar 
funksional va anatomik jihatdan oózaro uzviydir [3]. Bu tizimda asosiy oórinni gipotalamus, gipofiz, qalqonsimon 
bez oóqi egallaydi [1]. TTG ni sekretsiyasini boshqarilishini asosida qaytar bogólanishni musbat va manfiy 
mexanizmlari yotadi: erkin T3 va T4 ning yuqori konsentratsiyasi uning chiqarilishini ingibirlasa, kam 
konsentratsiyasi esa- stimullaydi. Shuni esda tutish kerakki, periferik toóqimalarga nisbatan adenogipofizda T4 
deyodlanishi natijasida T3 ning hosil boólishi jiddiy darajada jadal kechadi. Shu bois qon tarkibida aniqlanayotgan 
TTG ning darajasi u yoki bu davolovchi dorivor preparatlar tayinlanganda birdaniga oózgarishga uchramasdan 
balki, maôlum bir muddatdan keyin oózgaradi. TTG molekulyar massasi 2800 boólgan glikoproteid boólib, ikkita ï
alfa va beta subbirlikdan iboratdir. TTG parchalanish davrida 40-60 daqiqani tashkil etadi. TTG ning biologik 
faolligi beta ïsubbirlik bilan bajariladi. TTG qalqonsimon bezga bevosita taôsir koórsatadi. Markaziy boshqarish 
tizimining buzilishi natijasida tireoid gormonlar sekretsiyasini oózgarish sabablaridan biri TTG ni sekretsiyasini 
ortishi va kamayishi hisoblanadi [4]. Qayta affentatsiya yoki qaytar bogólanish tamoyili gipofizar-gipotalamo-
tireoidli tizimni uzviyligini tekshirishlar asosida normada va turli kasalliklar paytidagi qalqonsimon bezning 
funksional holati yotadi. Bu tamoyilni bilish olib boriladigan terapiya ishlarini korreksiyasini amalga oshirish uchun 
zarur. Masalan, qalqonsimon bezni olib tashlash yoki tireostatik preparatlardan foydalanish qondagi TTG 
miqdorini ortishi bilan birga kechadi. Bunga mos holda odamlar qonida birlamchi gipotireozda TTG ning yuqori 
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darajasi qayd qilinsa, tireoidli gormonlar darajasini muôtadillashuvi TTG ning kamayishi bilan birga kechadi. 
Shuningdek, toksik boólmagan bogólovchi zobni yuzaga kelishida TTG ning roli hali toóligóicha tushuntirilmagan. 
Uzoq muddatlar davomida zobning rivojlanishi TTG ning sekretsiyasiga bogóliq deb kelingan boólsa, lekin keyingi 
vaqtda aniqlashlaricha shishli zobda TTG ning darajasi koópchilik hollarda oózgarmaydi va bemorlarda, ayniqsa 
yoshi 50 dan oshganda TTG ning tireoliberinga bogóliq boólmagan reaksiyasi kuzatiladi. TTG ning tireoliberinga 
shishli eutireoidli zobdagi reaksiyaning kuzatilmaslik sababi oóz echimini topmagan. Eutireoidli holat bunday 
bemorlarda T3 ning sekretsiyasi bilan qoóllab-quvvatlab turiladi, bu esa çqaytar bogólanishè tizimining holatiga 
taôsir koórsatadi. Yosh ulgóayishi bilan qalqonsimon bezning sekretorlik funksiyasi pasaya boradi. Yoshga oid 
holda qon tarkibidagi T3 ning umumiy konsentratsiyasini kamayishi va uning erkin fraksiyasi erkaklarda ayollardan 
bir muncha ilgari boshlanadi. Shu bilan birga tireoliberinni kiritilishiga qalqonsimon bezni adekvat reaksiyasi 
saqlanib qoladi, bu esa gipotalamo-gipofizar-tireoid bogólarini butunligini (intaktligi), hamda bezning funksional 
zahiralarini etarli darajada ekanligidan dalolat beradi [5]. Tireoidli funksiyalarning boshqarilishi qalqonsimon bez 
darajasida nazorat qilinadi. Yodning taqchilligi TTG ning gipersekretsiyasiga olib kelsa, tireoidli gormonlar esa 
gipofiz va gipotalamus ishtirokisiz ham qalqonsimon bez funksiyasini soóndirishi mumkin. Qalqonsimon bez 
funksiyasini boshqaruvchi markaziy gipotalamo-gipofizar mexanizmdan tashqari tireoid gormonlar sekretsiyasiga 
taôsir qiluvchi periferii k boshqaruvchi tizimlar ham mavjud. Tireoidsiz kasalliklar paytidagi TRG sekretsiyasi 
supressiya bilan faollashtiriluvchi yana bir asosiy mexanizmi boólib, yalligólanishga qarshi sitokinli mexanizm 
hisoblanadi. Interleykin -2b (IL-2b) va interleykin-6 (IL-6) lar, yaôni oósma (TNF-a) nekrozining omili in vivo dagi 
singari in vitro da ham TRG va TTG ning sintezlanishiga va sekretsiyasiga ingibirlovchi taôsir koórsatadi. Qon 
zardobidagi sitokinlarni darajasi kasallik ogóirligi va TTG konsentratsiyasini va qalqonsimon bez gormonlarini aniq 
oózgarishi bilan bevosita korrelyasiya qiladi. Bundan tashqari sitokinlar tireoid gormonlar sekretsiyasiga hamda 
ularning tashilishiga va metabolizmiga taôsir qiladi [4]. 
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(ʉʘʤʘʨץʘʥʜ, ɶʟʙʝʢʠʩʪʦʥ) 
  
ʕʍʀʅʆʂʆʂʂʆɿɻɸ ʏɸʃʀʅɻɸʅ ʆʈɻɸʅʀɿʄʃɸʈɼɸ ʌʀɿʀʆʃʆɻʀʂ, ɹʀʆʂʀʄɪɺʀʁ, ʀʄʄʋʅʆʃʆɻʀʂ 

ɶɿɻɸʈʀʐʃɸʈ ɺɸ ʋʅʀ ʆʃɼʀʅʀ ʆʃʀʐ ʏʆʈɸ ʊɸɼɹʀʈʃɸʈʀ 
 

ʕʭʠʥʦʢʦʢʢʦʟ ʩʫʨʫʥʢʘʣʠ ʘʥʪʨʦʧʦʮʝʩʪʦʜʦʟ ʭʘʩʪʘʣʠʛʠ ״ʠʩʦʙʣʘʥʠʙ, ʫʥʠʥʛ ʣʠʯʠʥʢʘʣʠʢ ʜʘʚʨʠ ץ˄ʡ, ʵʯʢʠ, 
 ʢʘʙʠ ʦʨʛʘʥʠʟʤʣʘʨʥʠʥʛ (ʭ˄ʞʘʡʠʥ ץʦʨʘʣʠ) ʘʤʜʘ ʠʥʩʦʥ״ ʘʡʚʦʥʣʘʨʠ״ ʭ˄ʞʘʣʠʢ ץʠʰʣʦץ ʘץʦʨʘʤʦʣ, ʪʫʷ ʚʘ ʙʦʰץ
ʠʯʢʠ ʤʫ״ʠʪʣʘʨʠʜʘ ˄ʪʠʙ, ʪʫʭʠʤʠ (ʦʥʢʦʩʬʝʨʘ) ʜʘʥ ʧʘʨʘʟʠʪʥʠʥʛ ʠʣʤʦץʣʠ ʙʦʰʯʘ (ʧʨʦʪʦʩʢʦʣʝʢʩ) ʣʘʨʠ 
ʨʠʚʦʞʣʘʥʛʘʥ ʧʫʬʘʢ (ʵʭʠʥʦʢʦʢʢ) ʪʘʨʘץץʠʡ ʵʪʘʜʠ. ʈʠʚʦʞʣʘʥʛʘʥ ʧʫʬʘʢ (ʵʭʠʥʦʢʦʢʢ) ʧʘʨʘʟʠʪʥʠʥʛ ʤʝʪʦʮʝʩʪʦʜʘ 
ʜʘʚʨʠ Echinococcus unilocularis ״ʠʩʦʙʣʘʥʠʙ, ʫʥʠ ʠʩʪʝʲʤʦʣ ץʠʣʛʘʥ ʠʪ, ʙ˄ʨʠ, ʪʫʣʢʠ, ʯʠʷʙ˄ʨʠ ʢʘʙʠ ʛ˄ʰʪʭ˄ʨ 
(ʘʩʦʩʠʡ ʭ˄ʞʘʡʠʥ) ״ʘʡʚʦʥʣʘʨʥʠʥʛ ʠʥʛʠʯʢʘ ʠʯʘʛʠʜʘ ʚʦʷʛʘ ʝʪʛʘʥ ʜʘʚʨʠʛʘ ʘʡʣʘʥʘʜʠ, Echinococcus granulosus 
ʛʠʞʞʘʩʠ ʨʠʚʦʞʣʘʥʘʜʠ ʚʘ ʫ ʘʪʨʦʬ-ʤʫ״ʠʪʛʘ ʝʪʠʰʛʘʥ ʪʫʭʫʤ (ʦʥʢʦʩʬʝʨʘ) ʣʘʨʠʥʠ ʘʞʨʘʪʠʙ ʙʠʦʮʝʥʦʟʣʘʨʥʠ 
ʠʬʣʦʩʣʘʡʜʠ [1, 2, 3]. ʇʘʨʘʟʠʪʥʠʥʛ ʦʥʢʦʩʬʝʨʘʩʠ ʦʟʠץ ʤʘʜʜʘʣʘʨ ʙʠʣʘʥ ʸʢʠ ʪʘʩʦʜʠʬʘʥ ʦʨʘʣʠץ ʭ˄ʞʘʡʠʥ 
ʦʨʛʘʥʠʟʤʣʘʨʠʛʘ ʪʫʰʛʘʯ, ʠʯʘʢ ʜʝʚʦʨʣʘʨʠ ʦʨץʘʣʠ ץʦʥʛʘ ˄ʪʘʜʠ ʚʘ ʞʠʛʘʨʛʘ, ʩ˄ʥʛʨʘ ץʦʥ ʘʡʣʘʥʠʰ ʪʠʟʠʤʠ 
ʙ˄ʡʠʯʘ ˄ʧʢʘ ʚʘ ʙʦʰץʘ ʠʯʢʠ ʘʲʟʦʣʘʨʛʘ ʪʘʨץʘʣʠʙ, ʫ ʝʨʜʘ ʘʩʪʘ-ʩʝʢʠʥʣʠʢ ʙʠʣʘʥ ʪ˄ץʠʤʘ ʩʫʷʢʣʘʨʠʜʘʥ ʪʘʡʸ 
ʦʟʠץʣʠ ʤʦʜʜʘʣʘʨʥʠ ʜʠʬʬʫʟʠʷʣʘʙ ʦʟʠץʣʘʥʘʜʠ, ʢʘʪʪʘʣʘʰʘ ʙʦʨʘʜʠ ʚʘ ʩʦʥ-ʩʘʥʦץʩʠʟ ʧʨʦʪʦʩʢʦʣʝʢʩʣʘʨ 
ʩʘץʣʦʚʯʠ ʧʫʬʘʢ (ʵʭʠʥʦʢʦʢʢ) ʜʘʚʨʠʛʘ ʘʡʣʘʥʘʜʠ. ʇʫʬʘʢʯʘʣʘʨʥʠʥʛ ʡʠʣʣʠʢ ʢʘʪʪʘʣʘʰʠʰʠ ˄ʨʪʘʯʘ 1 ʩʤ ʛʘ ʪ˄סʨʠ 
ʢʝʣʘʜʠ. ʁʠʣʣʘʨ ʜʘʚʦʤʠʜʘ ˄ʩʠʰ ״ʠʩʦʙʠʜʘʥ ʧʫʬʘʢʯʘ ʙʠʨʣʘʤʯʠ, ʠʢʢʠʣʘʤʯʠ, ʫʯʣʘʤʯʠ ʚʘ ״ʦʢʘʟʦ ʪʘʨʪʠʙʜʘʛʠ 
 ʠʣʠʙ, ʥ˄ʭʘʪʜʝʢ ʢʘʪʪʘʣʠʢʜʘʥ ʪʦ ʸʰ ʙʦʣʘ ʢʘʣʣʘʩʠʜʝʢ ʢʘʪʪʘʣʠʢʢʘʯʘ ʡʠʨʠʢʣʘʰʠʙץ ʦʩʠʣ״ ʠʟ ʧʫʬʘʢʯʘʣʘʨץ
ʙʦʨʘʜʠ. ʅʘʪʠʞʘʜʘ ʫ ʙʠʣʘʥ ʟʘʨʘʨʣʘʥʛʘʥ ʦʨʘʣʠץ ʭ˄ʞʘʡʠʥʠʥʛ ʞʠʛʘʨʠ, ˄ʧʢʘʩʠ ʸʢʠ ʙʦʰץʘ ʘʲʟʦʣʘʨʠ 
ʪ˄ץʠʤʘʩʠʥʠʥʛ ʘʩʦʩʠʡ ʤʘʩʩʘʩʠʥʠ ʵʛʘʣʣʘʡʜʠ, ʫʣʘʨʜʘ ʬʠʟʠʦʣʦʛʠʢ-ʙʠʦʢʠʤʸʚʠʡ ʞʘʨʘʸʥʣʘʨʥʠʥʛ ʢʝʯʠʰʠʛʘ 
ʪ˄ʩץʠʥʣʠʢ ץʠʣʘʜʠ, ʘʣʣʝʨʛʠʢ ʨʝʘʢʮʠʷʣʘʨʥʠ ʢʝʣʪʠʨʠʙ ʯʠץʘʨʘʜʠ, ʵʥʛ ʤʫ״ʠʤʠ, ʭ˄ʞʘʡʠʥ ״ʠʩʦʙʠʜʘʥ ʦʟʠץʣʘʥʠʰʠ 
ʪʫʬʘʡʣʠ ʧʫʬʘʢ (ʵʭʠʥʦʢʦʢʢ) ʥʠʥʛ ʠʯʢʠ ʙ˄ʰʣʠסʠ ץʫʶץʣʘʰʛʘʥ ʙʠʦʣʦʛʠʢ ʩʫʶץʣʠʢ ʙʠʣʘʥ ʪ˄ʣʠʙ ʙʦʨʘʜʠ ʚʘ 
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ʧʨʦʪʦʩʢʦʣʝʢʩʣʘʨʥʠʥʛ ʨʠʚʦʞʣʘʥʠʰʠʥʠ ʪʘʲʤʠʥʣʘʡʜʠ. ɸʜʘʙʠʡ ʤʘʲʣʫʤʦʪʣʘʨ [4] ʛʘ ץʘʨʘʛʘʥʜʘ ʩʫʶץʣʠʢ 
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 ʠʦʥʣʘʨʠʥʠʥʛ ʞʘʤסʘʨʠʣʠʰʠ ʘʥʠץʣʘʥʛʘʥ. 

ɸʡʥʠץʩʘ Ca
++

 ʠʦʥʠʥʠʥʛ ʤʠץʜʦʨʠ ʭ˄ʞʘʡʠʥ ʦʨʛʘʥʠʟʤʠ ץʦʥʠʥʠʥʛ ʟʘʨʜʦʙʠʜʘʛʠʛʘ ʥʠʩʙʘʪʘʥ, 8 ʦʡʣʠʢ ʧʫʬʘʢ 
ʩʫʶץʣʠʛʠʜʘ ʡʠʛʠʨʤʘ ʫʯ ʤʘʨʪʘ ʢ˄ʧ ʤʠץʜʦʨʜʘ ʞʘʤסʘʨʠʣʘʜʠ. ʐʫ ʙʠʣʘʥ ʙʠʨʛʘ ʩʫʶץʣʠʢ ʪʘʨʢʠʙʠʜʘ 0,1% ʛʘʯʘ 
ʛʣʶʢʦʟʘ ʚʘ ʙʦʰץʘ ʢʘʨʙʦʥʩʫʚʣʘʨ, 1,25% ʛʘʯʘ ʸס ʢʠʩʣʦʪʘʣʘʨʠ, ʭʦʣʝʩʪʝʨʠʥ, ʣʝʮʠʪʠʥʣʘʨ ʚʘ ״ʘʨ 100 ʤʣ 
ʩʫʶץʣʠʢ ʪʘʨʢʠʙʠʜʘ 17,3 -227,0 ʤʛ ʛʘʯʘ ʪʘʨʢʠʙʠʜʘ 18 ʭʠʣ ʘʤʠʥʦʢʠʩʣʦʪʘʣʘʨ ʩʘץʣʦʚʯʠ ʦץʩʠʣʣʘʨ ʚʘ ʦץʩʠʣʣʠ 
ʤʦʜʜʘʣʘʨ ʫʯʨʘʡʜʠ (ʞʘʜʚʘʣ). ɼʝʤʘʢ, ʫʣʘʨ ʭ˄ʞʘʡʠʥ ʪ˄ץʠʤʘʩʠ ʩʫʶץʣʠʛʠ ״ʠʩʦʙʠʜʘʥ ˄ʟʠʛʘ ʟʘʨʫʨ ʙ˄ʣʛʘʥ ʙʘʨʯʘ 
ʦʟʠץ ʤʦʜʜʘʣʘʨʥʠ, ʚʠʪʘʤʠʥʣʘʨʥʠ ʛʦʨʤʦʥʣʘʨ ʚʘ ʙʦʰץʘ ʙʠʦʬʘʦʣ ʤʦʜʜʘʣʘʨʥʠ ˄ʟʣʘʰʪʠʨʠʙ ʩʫʨʫʥʢʘʣʠ 
ʞʘʜʚʘʣ ʮʝʩʪʦʜʦʟ ʭʘʩʪʘʣʠʛʠʥʠ ʢʝʣʪʠʨʠʙ ʯʠץʘʨʘʜʠ. 

   
1-ʞʘʜʚʘʣ 

ʃʘʨʚʘʣ ʵʭʠʥʦʢʦʢʢ (Echinococcus unilocularis) ʧʫʬʘʛʠ ʩʫʶץʣʠʛʠʥʠʥʛ ʙʠʦʢʠʤʸʚʠʡ ʪʘʨʢʠʙʠ 
ʊ/ʨ ʕʭʠʥʦʢʦʢʢ ʩʫʶץʣʠʛʠ 

ʪʘʨʢʠʙʠʜʘʛʠ ʤʘʢʨʦ- ʚʘ 
ʤʠʢʨʦʤʦʣʝʢʫʣʘʣʘʨ 

ʄʘʢʨʦ- ʚʘ ʤʠʢʨʦʤʦʣʝʢʫʣʘʣʘʨʥʠʥʛ ʢʠʤʸʚʠʡ ʪʘʨʢʠʙʠ 

1 ʂʘʨʙʦʥʩʫʚʣʘʨ  ʄʦʥʦʩʘʭʘʨʠʜʣʘʨ: ʛʣʶʢʦʟʘ (C6H12O6) 0,1% ʛʘʯʘ 

2 ʃʠʧʠʜ (ʸס)ʣʘʨ  ɪס ʢʠʩʣʦʪʘʣʘʨʠ, ʭʦʣʝʩʪʝʨʠʥ,1,25% ʛʘʯʘ ʣʝʮʠʪʠʥʣʘʨ 

3 ʆץʩʠʣʣʘʨ ɸʤʠʥʦʢʠʩʣʦʪʘʣʘʨ (18 ʭʠʣ)100 ʤʣ ʜʘ 17,3-227,0 ʤʛ ʛʘʯʘ 
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ʕʥʛ ʤʫ״ʠʤʠ, ʣʘʨʚʘʣ ʮʝʩʪʦʜʦʟ ץ˄ʟסʘʪʫʚʯʠʩʠ ʦʨʘʣʠץ ʭ˄ʞʘʡʠʥ ʦʨʛʘʥʠʟʤʠʛʘ IgM, IgG, IgA, IgE cʠʥʬʠʛʘ 

ʢʠʨʫʚʯʠ ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʣʘʨ ʙʠʣʘʥ ʘʥʪʠʛʝʥʣʠ ʪʘʲʩʠʨ ʵʪʘʜʠ. ʅʘʪʠʞʘʜʘ ʭ˄ʞʘʡʠʥ ʦʨʛʘʥʠʟʤʠʥʠʥʛ 
ʠʤʤʫʥʦʛʣʘʙʫʣʠʥʣʘʨ ʪʠʟʠʤʠʥʠʥʛ ʥʠʩʙʘʪʠ ˄ʟʛʘʨʘʜʠ, ʤʘʩʘʣʘʥ, ʤʘʲʣʫʤʦʪʣʘʨ [1] ʛʘ ץʘʨʘʛʘʥʜʘ ʩʫʪ 
ʵʤʠʟʫʚʯʠʣʘʨʥʠʥʛ ʘʩʦʩʠʡ ʠʤʤʫʥʦʛʣʘʙʫʣʠʥʠ IgG ʙ˄ʣʠʙ, ʫʥʠʥʛ ʤʠץʜʦʨʠ 1177 ʤʛ% ʛʘʯʘ ʝʪʘʜʠ, ʣʘʨʚʘʣ 
ʵʭʠʥʦʢʦʢʢʦʟ ʙʦʰץʘ ʪ˄ץʠʤʘ ʛʝʣʴʤʝʥʪʦʟʣʘʨʠʥʠʥʛ ʙʦʰʣʘʥסʠʯ ʜʘʚʨʠʜʘ IgM, ʩ˄ʥʛʨʘ IgG ʘʥʪʠʪʘʥʘʣʘʨʠʥʠʥʛ 
ʤʠץʜʦʨʠ ʦʨʪʠʙ ʙʦʨʘʜʠ. ʇʘʨʘʟʠʪʘʨ ʢʘʩʘʣʣʠʢʣʘʨʛʘ ʯʘʣʠʥʛʘʥ ״ʘʡʚʦʥ ʚʘ ʠʥʩʦʥʣʘʨʜʘ ɺ-ʣʠʤʬʦʮʠʪʣʘʨʜʘ 
ʩʠʥʪʝʟʣʘʥʘʜʠʛʘʥ IgG, IgA, IgM, IgD, IgE ʠʤʤʫʥʦʣʘʙʫʣʠʥʣʘʨʥʠʥʛ ʤʠץʜʦʨʠ ץʦʥ ʟʘʨʜʦʙʠʜʘ ʞʘʤסʘʨʠʣʠʙ 
ʙʦʨʘʜʠ. ʋʣʘʨʜʘʥ IgG, ʞʘʤʠ ʛʣaʙʫʣʠʥʣʘʨʥʠʥʛ ˄ʨʪʘʯʘ 75-80%, IgA -7-15%, IgM-5-10%, IgD-0,3%, IgE- 0,003% 
ʥʠ ʪʘʰʢʠʣ ʵʪʘʜʠ. ʄʦʣʝʢʫʣʷʨ ʤʘʩʩʘʩʠ 150 000 ʜʘʥ 190 000 ʛʘʯʘ ʙ˄ʣʛʘʥ ʙʫ ʛʣʦʙʫʣʷʨ ʦץʩʠʣʣʘʨ ʘʥʪʠʪʘʥʘʣʘʨ 
 ʘʤ ʬʘʦʣʣʠʢ״ ʦʣʠʜʘ״ ʫʞʘʡʨʘ ʤʝʤʙʨʘʥʘʩʠʜʘ ʞʦʡʣʘʰʛʘʥ ɺ-ʣʠʤʬʦʮʠʪʣʘʨʥʠʥʛ ʨʝʮʝʧʪʦʨʣʘʨʠ״ ,ʘʤ״ ʦʣʠʜʘ״
ʢ˄ʨʩʘʪʘʜʠ. ʊʠʤʫʩ ʙʠʣʘʥ ʙʦסʣʘʥʛʘʥ ʊ-ʣʠʤʬʦʮʠʪʣʘʨ ʵʩʘ Th, Tc, Ts, Tdh ʢ˄ʨʠʥʠʰʣʘʨʠʜʘ ʫʯʨʘʙ ɺ-
ʣʠʤʬʦʮʠʪʣʘʨ ʙʠʣʘʥ ʙʠʨʛʘʣʠʢʜʘ ʘʥʪʠʛʝʥʣʠ ʤʘʭʩʫʩʣʠʢʥʠ ʥʘʤʦʸʥ ʵʪʘʜʠ. ʕʥʛ ʘʚʚʘʣʦ, ʙʫʥʜʘ ʠʤʤʫʥʦʣʦʛʠʢ 
ʯʠʜʘʤʣʠʣʠʢ (ʪʦʣʝʨʘʥʪʣʠʢ) ʥʠ ʥʘʤʦʸʥ ʵʪʠʙ, ʘʥʪʠʛʝʥʣʘʨʛʘ ʤʘʭʩʫʩ ʙ˄ʣʛʘʥ ״ʫʞʘʡʨʘʣʘʨʥʠ ʬʘʦʣʩʠʟʣʘʥʪʠʨʘʜʠ, 
ʩ˄ʥʛʨʘ ʘʥʪʠʛʝʥʣʠ ʊ-״ʫʞʘʡʨʘʣʘʨ ʬʘʦʣʣʠʛʠʥʠʥʛ ʩ˄ʥʜʠʨʠʣʠʰʠʥʠ ʠʜʦʨʘ ʵʪʘʜʠ. ʊ˄ץʠʤʘ ʧʘʨʘʟʠʪʣʘʨʠ 
(Echinococcus unilocularis) ʣʘʨʠʥʠʥʛ ʬʠʟʠʦʣʦʛʠʷʩʠ ʚʘ ʙʠʦʢʠʤʸʩʠʥʠ ˄ʨʛʘʥʠʰ ʞʘʨʘʸʥʠ [2, 4] ʜʘ, ʫʣʘʨʥʠʥʛ 
ʵʢʩʪʨʘʢʪʣʘʨʠʜʘʥ ʛʝʣʴʬʠʣʪʨʣʘʰ ʫʩʫʣʠʜʘʥ ʬʦʡʜʘʣʘʥʠʙ 11 ʭʠʣ ʦץʩʠʣʣʘʨ ʬʨʘʢʮʠʷʩʠ ʘʞʨʘʪʠʙ ʦʣʠʥʛʘʥ, 
ʫʣʘʨʜʘʥ 4 ʭʠʣʠ ʘʥʪʠʛʝʥ ʭʫʩʫʩʠʷʪʛʘ ʵʛʘ ʙ˄ʣʛʘʥ ʶץʦʨʠ ʤʦʣʝʢʫʣʘʣʠ ʠʤʤʫʥʦʣʘʙʫʣʠʥʣʘʨ ʵʢʥʣʠʛʠ ˄ʨʛʘʥʠʣʛʘʥ. 
ʆʣʠʥʛʘʥ ʥʘʪʠʞʘʣʘʨ, ʛʝʣʴʤʝʥʪʣʘʨ ʙʠʦʢʠʤʸʩʠʜʘ ʵʨʠʰʠʣʛʘʥ ʩ˄ʥʛʠ ʶʪʫץʣʘʨʛʘ ʤʦʥʘʥʜ ״ʦʣʜʘ ץ˄ʡʠʜʘʛʠʯʘ 
ʪʘʚʩʠʬʣʘʥʘʜʠ. ɻʝʣʴʤʠʥʪʣʘʨ ʘʥʪʠʛʝʥʣʘʨʠ ʪʘʲʩʠʨʠʜʘ ʭ˄ʞʘʡʠʥ ʦʨʛʘʥʠʟʤʣʘʨ ˄ʟʣʘʨʠʥʠʥʛ ʠʤʤʫʥʦʣʘʙʫʣʠʥʣʠ 
ʘʥʪʠʛʝʥʣʘʨʠʥʠ, ʵʥʛ ʘʚʚʚʣʦ IgE ʚʘ ʢʘʤʨʦץ ʤʠץʜʦʨʜʘ IgA, IgG ʥʠ ʠʰʣʘʙ ʯʠץʘʨʘʜʠ. IgE ʤʦʣʝʢʫʣʷʨ ʤʘʩʩʘʩʠ 
190 000 ʛʘ ʪʝʥʛ ʙ˄ʣʛʘʥ, ʛʣʠʢʦʧʨʦʪʝʠʥ ״ʠʩʦʙʣʘʥʠʙ, ʫ ʊ-ʣʠʤʬʦʮʠʪʣʘʨ ʪʦʤʦʥʠʜʘʥ ʠʰʣʘʙ ʯʠץʘʨʠʣʘʜʠ. IgE 
ʥʠʥʛ ʤʠץʜʦʨʠ ʵʭʠʥʦʢʦʢʢʦʟʥʠʥʛ ʦסʠʨ ʢʝʯʠʰʠʥʠ ʙʝʣʛʠʣʘʡʜʠ ʚʘ ץʫʡʠʜʘʛʠ ʪ˄ʨʪ ʭʠʣ ʜʘʨʘʞʘʜʘ ʢʫʟʘʪʠʣʘʜʠʛʘʥ 
ʘʣʣʝʨʛʠʢ ʨʝʘʢʮʠʷʣʘʨʥʠ ʢʝʣʪʠʨʠʙ ʯʠץʘʨʘʜʠ: ɹʠʨʠʥʯʠʜʘʥ, ʧʘʨʘʟʠʪ ʘʥʪʠʛʝʥʣʘʨʠ ʭ˄ʞʘʡʠʥ ץʦʥʠ 
ʪʨʦʤʙʦʮʠʪʣʘʨʠ, ʙʘʟʘʬʠʣʣʘʨʠʜʘʛʠ IgE ʙʠʣʘʥ ʙʠʨʣʘʰʘʜʠ ʚʘ ʫʣʘʨʥʠʥʛ ʬʘʦʣʣʠʛʠʥʠ ʩʫʩʘʡʪʠʨʘʜʠ ʚʘ ʘʩʘʙ 
ʤʝʜʠʘʪʦʨʠ ״ʦʣʠʜʘ ʪʘʲʩʠʨ ʵʪʘʜʠʛʘʥ, ʛʠʩʪʘʤʠʥ, ʘʮʝʪʠʣʭʦʣʠʥ, ʛʝʧʘʨʠʥ ʘʥʘʬʠʣʘʢʩʠʷʩʠ ʢʘʙʠ ʤʦʜʜʘʣʘʨʥʠ 
ʬʘʦʣʣʘʰʪʠʨʘʜʠ. ʋʣʘʨʥʠʥʛ ʪʘʲʩʠʨʠʜʘ ץʦʥ ʪʦʤʠʨʣʘʨʠ, ʩʠʣʣʠץ ʤʫʰʘʢʣʘʨ ʚʘ ʙʦʰץʘ ʠʯʢʠ ʘʲʟʦʣʘʨ 
ʬʘʦʣʣʠʛʠʛʘ ״ʘʤʜʘ ץʦʥʥʠʥʛ ʠʚʠʰʠ ʪʠʟʠʤʠʛʘ ʩʘʣʙʠʡ ʪʘʲʩʠʨ ʵʪʠʰʠ ʙʠʣʘʥ ʙʦסʣʠץ ˄ʟʛʘʨʠʰʣʘʨ ʢʫʟʘʪʠʣʠʙ, 
ʛʝʣʴʤʝʥʪ ʠʥʚʘʟʠʷʩʠʜʘʥ ״ʠʤʦʷʣʘʥʠʰ ʨʝʘʢʮʠʷʩʠ ʥʘʤʦʸʥ ʙ˄ʣʘʜʠ. ʀʢʢʠʥʯʠʜʘʥ, ʛʝʣʴʤʠʥʪ ʘʥʪʠʛʝʥʣʘʨʠ 
ʭ˄ʞʘʡʠʥ ʦʨʛʘʥʠʟʤʠʥʠʥʛ ״ʫʞʘʡʨʘ ʚʘ ʪ˄ץʠʤʘʣʘʨʠʜʘ ʞʘʤסʘʨʠʣʛʘʥ IgG ʚʘ IgM ʢʘʙʠ ʘʥʪʠʪʘʥʘʣʘʨ ʙʠʣʘʥ 
ʙʠʨʠʢʠʰʠʜʘʥ ʚʘ ʫʣʘʨʥʠʥʛ ʝʤʠʨʠʣʠʰʠʜʘʥ ʢʝʣʠʙ ʯʠץʘʜʠʛʘʥ ˄ʟʛʘʨʠʰʣʘʨ ״ʠʩʦʙʣʘʥʘʜʠ. ɹʫʥʜʘ ʛʝʤʦʣʠʪʠʢ 
ʘʥʝʤʠʷ, ʘʫʪʦʠʤʤʫʥʣʠ ʛʝʤʦʣʠʪʠʢ ʘʥʝʤʠʷ, ʘʣʣʝʨʛʠʢ ʨʝʘʢʮʠʷʣʘʨʥʠ ʧʘʡʜʦ ʙ˄ʣʠʰ ʢʫʟʘʪʠʣʘʜʠ. ʋʯʠʥʯʠʜʘʥ, 
ɸʨʪʶʩ ʥʦʤʠ ʙʠʣʘʥ ʘʪʘʣʫʚʯʠ ʘʣʣʝʨʛʠʢ ʢʘʩʘʣʣʠʢʣʘʨ ʥʘʤʦʸʥ ʙ˄ʣʠʙ, ʫʣʘʨ ʭ˄ʞʘʡʠʥ ʪ˄ץʠʤʘʣʘʨʠʥʠʥʛ 
ʘʥʪʠʪʘʥʘʩʠ IgG ʚʘ IgM ʙʠʣʘʥ ʠʤʤʫʥ ʤʦʣʝʢʫʣʘʣʘʨʠ ʪʘʲʩʠʨʠʜʘ ʝʤʠʨʠʣʠʰʠʜʘʥ ʢʝʣʠʙ ʯʠץʘʜʠ. ʅʘʪʠʞʘʜʘ ץʦʥ 
ʧʣʘʟʤʘʩʠʜʘ ʤʦʣʝʢʫʣʷʨ ʤʘʩʩʘʩʠ 6800 ʛʘ ʵʛʘ ʙ˄ʣʛʘʥ ʘʥʘʬʠʣʦʪʦʢʩʠʥ ʧʦʣʠʧʝʧʪʠʜʠ ״ʦʩʠʣ ʙ˄ʣʘʜʠ. ʋʥʠʥʛ 
ʪʘʲʩʠʨʠʜʘ ʥʝʡʨʦʬʠʣʣʠ ʣʝʡʢʦʮʠʪʣʘʨʜʘʥ ʣʠʟʦʩʦʤʘʣʠ ʬʝʨʤʝʥʪʣʘʨ ʘʞʨʘʣʠʙ ʯʠץʘʜʠ ʚʘ ʪʦʤʠʨʣʘʨ 
ʜʝʚʦʨʠʥʠʥʛ ʙʘʟʘʣ ʤʝʤʙʨʘʥʘʩʠ ״ʦʣʠʜʘ ʛʝʧʦʪʦʮʠʪʣʘʨ, ʢʘʨʜʠʦʤʠʦʮʠʪʣʘʨ ʢʘʙʠ ʬʘʦʣʠʷʪʣʠ ״ʫʞʘʡʨʘʣʘʨʥʠʥʛ 
ʝʤʠʨʠʣʠʰʠ ʙʠʣʘʥ ʙʦסʣʠץ ʠʤʤʫʥ ʤʘʞʤʫʘʩʠ ʢʘʩʘʣʣʠʢʣʘʨʠ ʨʠʚʦʞʣʘʥʘʜʠ. ɹʫʥʜʘ ʘʣʣʝʨʛʠʢ ʨʝʘʢʮʠʷʣʘʨ, 
ʘʡʥʠץʩʘ, ʧʘʨʟʠʪ ʘʥʪʠʛʝʥʣʘʨʠʥʠʥʛ ʤ˄ʣ ʤʠץʜʦʨʜʘ ʪʘʲʩʠʨʠ ʚʘץʪʠʜʘ ״ʦʩʠʣ ʙ˄ʣʛʘʥ ʘʥʘʬʠʣʦʪʦʢʩʠʥ ʠʰʪʠʨʦʢʠʜʘ 
ʶʟʘʛʘ ʯʠץʠʙ, ץʘʡʪʤʘʩ ʘʥʘʬʠʣʘʢʪʠʢ ʰʦʢ ״ʦʣʠʜʘ ˄ʪʘʜʠ. ʊ˄ʨʪʠʥʯʠʜʘʥ, ʛʝʣʴʤʠʥʪʦʟʣʘʨ ʜʘʚʨʠʜʘ ʧʘʪʦʣʦʛʠʢ 
ʞʘʨʘʸʥ ʢ˄ʨʠʥʠʰʠʜʘ ʶʟʘʛʘ ʯʠץʘʜʠʛʘʥ ʘʣʣʝʨʛʠʢ ʨʝʘʢʮʠʷʣʘʨ ʙ˄ʣʠʙ, ʫʥʜʘ ʤʘʢʨʦʬʘʛʣʘʨ ʠʰʪʠʨʦʢʠʜʘ 
ʣʠʤʬʦʮʠʪʣʘʨʥʠʥʛ ʤʘʭʩʫʩ ʘʥʪʠʛʝʥʣʘʨ ʙʠʣʘʥ ʪʘʲʩʠʨʣʘʥʠʰʜʘʥ ʢʝʣʠʙ ʯʠץʘʜʠʛʘʥ ˄ʟʛʘʨʠʰʣʘʨʜʠʨ. ʋʥʜʘ 
ʣʠʤʬʦʮʠʪʣʘʨʜʘʥ ʢ˄ʧ ʤʠץʜʦʨʜʘ ʣʠʤʬʦʢʠʥʣʘʨ, ʘʞʨʘʣʠʙ ʠʢʢʠʣʘʤʯʠ ˄ʟʛʘʨʠʰʣʘʨʥʠ ʢʝʣʪʠʨʠʙ ʯʠץʘʨʘʜʠ [1, 3]. 

ɹʘʨʯʘ ʘʣʣʝʨʛʠʢ ʨʝʘʢʮʠʷʣʘʨʥʠʥʛ ʙʝʣʛʠʩʠ ʧʝʨʝʬʝʨʠʢ ʘʙʩʘʣʶʪ ʚʘ ʥʠʩʙʠʡ ʵʦʟʠʥʦʬʠʣʷʩʠ  
 ʦʥʜʘ 150-300 ʵʦʟʠʥʦʬʠʣʣʘʨ ʫʯʨʘʩʘ, ʘʣʣʝʨʛʠʢ ʨʝʘʢʮʠʷʣʘʨץ ʠʩʦʙʣʘʥʠʙ [4], ʫʥʜʘ ʤʝʲʸʨʜʘ 1 ʤʢʣ ʧʝʨʝʬʝʨʠʢ״
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ʧʘʡʪʠʜʘ ʫʥʠʥʛ ʤʠץʜʦʨʠ ˄ʥ ʤʠʥʛ ʤʘʨʪʘʣʘʙ ʦʨʪʠʙ ʢʝʪʘʜʠ. ɹ.ɸ. ɸʩʪʘʬʴʝʚ [1] ʥʠʥʛ ʤʘʲʣʫʤʦʪʣʘʨʠʛʘ ץʘʨʘʛʘʥʜʘ 
ʦʜʘʤ ʛʝʣʴʤʠʥʪʦʟʣʘʨʠ ʦʨʘʩʠʜʘ 385 ״ʦʣʘʪ ʘʥʘʬʠʣʘʢʪʠʢ ʰʦʢʢʘ ʦʣʠʙ ʢʝʣʛʘʥ, ʰʫʥʜʘʥ 244 ״ʦʣʘʪʠ ʵʭʠʥʦʢʦʢʢʦʟ: 
 ʦʣʘʪʜʘ״ ʘ ʘʲʟʦʣʘʨ ʵʭʠʥʦʢʦʢʢʦʟʠ, ʰʫʥʜʘʥ 45ץʦʣʘʪ ˄ʧʢʘ ʚʘ 4 ʪʘ ʙʦʰ״ʦʣʘʪ ʞʠʛʘʨ ʵʭʠʥʦʢʦʢʦʟʠʥʠ, 29 ï״-211
˄ʣʠʤ ʩʦʜʠʨ ʙ˄ʣʛʘʥ. ɸʥʘʬʝʣʘʢʪʠʢ ʰʦʢʥʠʥʛ ʢʝʣʠʙ ʯʠץʠʰʠ, ʙʝʚʦʩʠʪʘ, ʧʘʨʘʟʠʪʥʠʥʛ ʘʥʪʠʛʝʥʣʘʨʠ ʚʘ ʊ-
ʣʠʤʬʦʮʠʪʣʘʨ ʠʰʣʘʙ ʯʠץʘʨʘʜʠʛʘʥ ʦʤʠʣʣʘʨ ʪʘʲʩʠʨʠʜʘ ʩʫʷʢʣʘʨʥʠʥʛ ʠʣʠʛʠʜʘ ʜʠʬʬʝʨʠʥʮʠʷʣʣʘʥʤʘʛʘʥ 
 ,ʠʤʘʣʘʨʠʛʘ ˄ʪʠʙץ˄ʘʣʠ ʠʯʢʠ ʘʲʟʦʣʘʨʠʥʠʥʛ ʙʠʨʠʢʪʠʨʫʚʯʠ ʪץʦʥ ʦʨץ ʦʩʠʣ ʙ˄ʣʠʰʠ ʚʘ ʫʥʠʥʛ״ ʫʞʘʡʨʘʣʘʨʥʠʥʛ״
˄ʟʣʘʨʠʜʘʥ ʞʘʤסʘʨʠʣʛʘʥ ʛʠʩʪʘʤʠʥ, ʩʝʨʦʪʘʥʠʥ, ʘʮʝʪʠʣʭʦʣʠʥ ʢʘʙʠ ʥʝʡʨʦʤʝʜʠʘʪʦʨʣʘʨʥʠ ʘʞʨʘʪʠʙ, ʫʣʘʨʥʠʥʛ 
ʪʘʲʩʠʨʠʥʠ ʢʫʯʘʡʪʠʨʠʰʠ ʚʘ ʙʨʘʜʠʢʠʥʠʥ, ʣʠʟʠʣʙʨʘʜʠʥʠʥ ʢʘʙʠ ʙʠʦʣʦʛʠʢ ʬʘʦʣ ʤʦʜʜʘʣʘʨʥʠ ʘʞʨʘʪʠʙ 
ʘʣʣʝʨʛʠʢ ʨʝʘʢʮʠʷʣʘʨʥʠ ʙʠʨ ʤʫʥʯʘ ʢʫʯʘʡʪʠʨʘʜʠ. ʐʫ ʙʠʣʘʥ ʙʠʨʛʘ ʦʨʘʣʠץ ʭ˄ʞʘʡʠʥ ʦʨʛʘʥʠʟʤʣʘʨʠʜʘ 
ʧʘʨʘʟʠʪʥʠʥʛ IgE ʠʤʤʫʥʦʣʘʙʫʣʠʥʠ ʪʘʲʩʠʨʠʜʘ ʘʣʣʝʨʛʠʢ ʪʘʙʠʘʪʣʠ ʪ˄ץʠʤʘ ʨʝʘʢʮʠʷʣʘʨʠ ʢʫʟʘʪʠʣʘʜʠ. 
ʅʘʪʠʞʘʜʘ, ʛʠʧʦʚʠʪʘʤʠʥʦʟ, ʦʢʩʠʜʣʘʥʠʰ ץʘʡʪʘʨʠʣʠʰ ʨʝʘʢʮʠʷʣʘʨʠʥʠʥʛ ʧʘʩʘʡʠʰʠ,ʠʦץʩʠʣ, ʸס, 
ʤʠʢʨʦʵʣʝʤʝʥʪʣʘʨ ʘʣʤʘʰʠʥʫʚʠʥʠʥʛ ʙʫʟʠʣʠʰʠ, ʞʠʛʘʨʥʠʥʛ ʛʣʠʢʦʛʝʥʝʟ ʬʘʦʣʠʷʪʠʥʠʥʛ ʢʝʯʠʢʠʰʠ ʢʘʙʠ 
ʧʘʪʦʬʠʟʠʦʣʦʛʠʢ-ʙʠʦʢʠʤʸʚʠʡ ˄ʟʛʘʨʠʰʣʘʨ ʢʝʣʠʙ ʯʠץʘʜʠ. ʕʭʠʥʦʢʦʢʢʦʟ ץ˄ʟסʘʪʫʚʯʠʩʠʥʠʥʛ ʢʝʥʛ ʪʘʨץʘʣʠʰʠʥʠ 
ʦʣʜʠʥʠ ʦʣʠʰ ʤʘץʩʘʜʠʜʘ ץʫʡʠʜʘʛʠ ʧʨʦʬʝʣʘʢʪʠʢ ʯʦʨʘ-ʪʘʜʙʠʨʣʘʨʥʠ ץ˄ʣʣʘʰ ʪʘʚʩʠʷ ʵʪʠʣʘʜʠ: 

1. ɻ˄ʰʪ ʫʯʫʥ ʤʦʣʣʘʨ ʩ˄ʡʠʣʘʜʠʛʘʥ ʞʦʡ (ץʫʰʭʦʥʘ) ʣʘʨʥʠ ʪʘʨʪʠʙʛʘ ʢʝʣʪʠʨʠʰ ʚʘ ʫʣʘʨʥʠ ʨ˄ʡʭʘʪʛʘ 
ʦʣʠʰ. ɻ˄ʰʪ ʩʦʪʫʚʯʠ ʢʠʰʠʣʘʨ (ץʘʩʩʦʙʣʘʨ) ʛʘ ʪʫʰʫʥʪʠʨʠʰ ʠʰʣʘʨʠʥʠ ʦʣʠʙ ʙʦʨʠʰ, ʫʣʘʨʥʠ ʫʩʪʠʜʘʥ 
ʚʝʪʝʨʠʥʘʨʠʷ ʥʘʟʦʨʘʪʣʘʨʠʥʠ ʢʫʯʘʡʪʠʨʰ; 

2. ɻ˄ʰʪʛʘ ʩ˄ʡʠʣʘʜʠʛʘʥ ʵʭʠʥʦʢʦʢʢ ʧʘʨʘʟʠʪʠʥʠʥʛ ʦʨʘʣʠץ ʭ˄ʞʘʡʠʥʠ ״ʠʩʦʙʣʘʥʛʘʥ ץ˄ʡ, ʵʯʢʠ, ץʦʨʘʤʦʣ, ʪʫʷ 
ʚʘ ʙʦʰץʘʣʘʨ ʬʘץʘʪ ʚʝʪʝʨʠʥʘʨʠʷ ʥʘʟʦʨʘʪʠ ʦʩʪʠʜʘ ʩ˄ʡʠʣʠʰʠ ʚʘ ʢʘʩʘʣʣʠʢʢʘ ʯʘʣʠʥʛʘʥ ʘʲʟʦʣʘʨ (˄ʧʢʘ, ʞʠʛʘʨ 
ʚʘ ʙʦʰץʘʣʘʨ)ʥʠ ʧʨʦʬ. ʄ.ɸ. ɸʤʠʥʞʦʥʦʚ (1988) ʫʩʫʣʠ ʙ˄ʡʠʯʘ ʢʫʡʜʠʨʠʰ, ״ʝʯ ʚʘץʪ ʠʪʣʘʨʛʘ ʙʝʨʤʘʩʣʠʢʥʠ 
ʪʘʢʨʦʨ-ʪʘʢʨʦʨ ʫץʪʠʨʠʰ; 

3. ʕʭʠʥʦʢʦʢʢ ʧʘʨʘʟʠʪʠʥʠʥʛ ʘʩʦʩʠʡ ʭ˄ʞʘʡʠʥʠ ״ʠʩʦʙʣʘʥʛʘʥ ʯ˄ʧʦʥ, ʦʚ ʚʘ ʫʡ ʠʪʣʘʨʠʥʠ ʵʤʣʘʰ, ʜʘʡʜʠ 
ʠʪʣʘʨʥʠ ʵʩʘ ʡ˄ץ ץʠʣʠʰ ʪʘʚʩʠʷ ʵʪʠʣʘʜʠ. ʕʤʣʘʰ ʘʤʘʣʠʸʪʠʜʘ ʧʨʦʬ. ʄ.ɶ. ɶʨʘʣʦʚ [3, 4] ʪʘʚʩʠʷ ʵʪʛʘʥ 
ʠʤʤʫʥʦʣʦʛʠʢ ʟʘʨʜʦʙʜʘʥ ʬʦʡʜʘʣʘʥʠʰ ʶץʦʨʠ ʩʘʤʘʨʘ ʙʝʨʠʰʠʥʠ ʠʥʦʙʘʪʛʘ ʦʣʠʰ; 

4. ʆʜʘʤʣʘʨʥʠ, ʘʡʥʠץʩʘ, ʯ˄ʧʦʥʣʠʢ ץʠʣʫʚʯʠ ʢʠʰʠʣʘʨʥʠ ʚʘ ʙʦʣʘʣʘʨʥʠ ʚʘץʪʠ ïʚʘץʪʠ ʙʠʣʘʥ ʪʠʙʙʠʡ 
ʢ˄ʨʠʢʜʘʥ ˄ʪʢʘʟʠʰ, ʫʣʘʨʥʠʥʛ ʠʥʚʘʟʠʷʣʘʥʠʰʠʥʠʥʛ ʙʦʰʣʘʥʠʰ ʜʘʚʨʠʥʠ ʘʥʠץʣʘʙ, ʪʠʙʙʠʡ ʸʨʜʘʤ ʙʝʨʠʰ; 

5. ɹʦʣʘʣʘʨ ʙʦסʯʘʩʠʜʘ ʚʘ ʠʥʩʦʥʣʘʨ ʪ˄ʧʣʘʥʠʙ ʜʘʤ ʦʣʘʜʠʛʘʥ ʞʦʡʣʘʨʜʘ ʜʘʡʜʠ ʠʪʣʘʨʥʠ ʶʨʠʰʠʥʠ 
 ;ʣʘʰץʠץʘʪʲʠʷʥ ʪʘʲץ

6. ɸ״ʦʣʠ ˄ʨʪʘʩʠʜʘ ʵʭʠʥʦʢʦʢʢʦʟ ʭʘʩʪʘʣʠʛʠʥʠ ʢʝʣʪʠʨʠʙ ʯʠץʘʨʫʚʯʠ ʩʘʙʘʙʣʘʨ ״ʘץʠʜʘ ʩʝʤʠʥʘʨʣʘʨ 
˄ʪʢʘʟʠʰ ʤʘץʩʘʜʛʘ ʤʫʚʦʬʠץʜʠʨ. ɹʫʥʜʘ ʛ˄ʰʪʛʘ ʩ˄ʡʠʣʛʘʥ ʦʨʘʣʠץ ʭ˄ʞʘʡʠʥʣʘʨ (ץ˄ʡ, ʵʯʢʠ ץʦʨʘʤʦʣ, ʪʫʷ ʚʘ 
 ʠʙ ʶʙʦʨʠʰ ʫʩʫʣʠץʦʢʘʟʘʣʘʨʥʠ) ʵʭʠʥʦʢʦʢʢʦʟʛʘ ʯʘʣʠʥʛʘʥ ʠʯʢʠ ʘʲʟʦʣʘʨʠʥʠ ʤʘʭʩʫʩ ʙʝʪʦʥʣʠ ʤʦʩʣʘʤʘʜʘ ʸ״
ʢ˄ʨʩʘʪʠʣʘʜʠ ʚʘ ״ʘʨ ʙʠʨ ʢʫʰʭʦʥʘ ʦʣʜʠʜʘ ʤʘʥʘ ʰʫʥʜʘʡ ʤʦʩʣʘʤʘʣʘʨ ץʫʨʠʣʠʰʠ ʪʘʚʩʠʷ ʵʪʠʣʘʜʠ. ɸʛʘʨ 
ʤʦʩʣʘʤʘʣʘʨ ʙ˄ʣʤʘʛʘʥ ʪʘץʜʠʨʜʘ, 1-2 ʤʝʪʨʣʠ ʯʫץʠʨ ץʘʟʠʙ ʛ˄ʰʪ ʫʯʫʥ ʩ˄ʡʠʣʛʘʥ ״ʘʡʚʦʥʣʘʨʥʠʥʛ ʵʭʠʥʦʢʦʢʢ 
ʙʠʣʘʥ ʟʘʨʘʨʣʘʥʛʘʥ ʠʯʢʠ ʦʨʛʘʥʣʘʨʥʠ, ʘʣʙʘʪʪʘ, ʸץʠʙ ʶʙʦʨʠʰ ʪʘʚʩʠʷ ʵʪʠʣʘʜʠ. ɹʫ ʙʠʣʘʥ ʘʩʦʩʠʡ ʭ˄ʞʘʡʠʥ ï 
ʠʪʣʘʨʥʠʥʛ ʠʤʘʛʝʥʘʣ ʵʭʠʥʦʢʦʢʢʦʟʛʘ ʯʘʣʠʥʠʰʠʥʠʥʛ ʦʣʜʠ ʦʣʠʥʘʜʠ. 

 
ɸʜʘʙʠʸʪʣʘʨ  

1. ɸʩʪʘʬʴʝʚ ɹ.ɸ. ʀʤʤʫʥʦʧʘʪʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʷʚʣʝʥʠʷ ʠ ʦʩʣʦʞʥʝʥʠʷ ʛʝʣʴʤʠʥʪʦʟʦʚ. ʄ: ʀʟʜ-ʚʦ ʠʥʩʪʠʪʫʪ 
ʤʝʜʠʮʠʥʩʢʦʡ ʧʘʨʘʟʠʪʦʣʦʛʠʠ ʠ ʪʨʦʧʝʯʝʩʢʦʡ ʤʝʜʠʮʠʥʳ ʠʤʝʥʠ ɽ. ʀ. ʄʘʨʮʠʥʦʚʩʢʦʛʦ, 1987. - 124 ʩ. 

2.  ʕʨʛʘʰʝʚ ʕ.׳., ɸɹʜʫʨʦʭʤʦʥʦʚ ɸ.ʊ. çʏʦʨʚʘ ʤʦʣʣʘʨʠʥʠʥʛ ʛʝʣʴʤʠʥʪʦʟ ʢʘʩʘʣʣʠʢʣʘʨʠè. ʊʦʰʢʝʥʪ. çʄʝ״ʥʘʪè 
1992. 41-49.ʙ.  

3. ʕʨʛʘʰʝʚ ʕ.׳., ʐʦʧ˄ʣʘʪʦʚ ɾ.ʐ. ʇʘʨʘʟʠʪʦʣʦʛʠʷ. ï ʊʦʰʢʝʥʪ: ɶץʠʪʫʚʯʠ, 1981. 
4. ɶʨʦʣʦʚ ʄ.ɶ. çɻʝʣʴʤʠʥʪʣʘʨ ʙʠʦʢʠʤʸʩʠè. ʊʦʰʢʝʥʪ; çʌʘʥè 1991. 

 
 

 To`ramqulov Sh. 
 (Samarqand, O`zbekiston) 

 
 ñODAM VA UNING SALOMATLIGIò OôQUV PREDMETINI O`RGANISHDA INNOVATSION 

TEXNOLOGIYALARDAN FOYDALANISH 
 

Darsning sifat va samaradorligini oshirishda innovatsion texnologiyalardan foydalnish oôquchilar olgan 
bilimlarini tahlil qilish, amaliyotda qoôllash, erkin mustaqil fikirlash qobiliyatini oshirish qiziqishlarini hosil boôlishiga 
olib keladi. Hozirgi davrda oôqituvchi har bir darsni oôtish jarayonida yangi pedagogic texnologiyalarning turli 
usullaridan foydalanish mumkin. Quyida,,Odam va uning salomatligiôô oôquv predmetining,,Ichki sekretsiya bezlari 
fiziologiyasiôô bobini takrorlash jarayonida ayrim pedagogik texnologiyalardan foydalanishni koôrib oôtamiz. 

1. Darsning maqsadi; talimiy maqsadi-oôquvchilarning ichki sekretsiya bezlarining ahamiyati, tuzilishi, 
funksiyasi, xossalari haqidagi bilimlarni mustahkamlash, mustaqil fikirlash qobiliyatini oshirish, guruh boôlib 
ishlash, qarorlar qabul qilish malakasini takomillashtirish. Tarbiyaviy maqsadi-oôquvchilarga ichki sekretsiya 
bezlari tizimini insonlarni oôsish va rivojlanishida muhim ahamiyatga ega ekanligini tushuntirish. Rivojlantiruvchi 
maqsadi ï oôquvchilarda xamkorlikda, jamoaviy boôlib ishlash koônikmalarini shakillantirish, ularni ijodiy fikirlashga 
oôrgatish fanga boôlgan qiziqishini oshirish. 

2. Dars turi; noananaviy 
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3. Talim usullari; ogôzaki, savol ï javob, klaster, juftini toppish, keys va tayanch soôzlar boôyicha chaqiriq 
texnologiyalari.  

4. Dars jihozlari; Ichki sekretsiya bezlari tizimining turli qismlari tasvirlangan tasviriy koôrgazmalar, A4 
bichimli qoôgôoz varaqlari, mulyaj darslik. 

I. Tashkiliy qism. 
II. Yangi mavzu bayoni. 
III.  Dars rejasi: 
1. Oôtilgan mavzuni oôrganganlarini aniqlash, mustahkamlash va takrorlash (klaster tuzish). 
2. Tayanch soôzlar boôyicha chaqiriq (savol). 
3. Juftini topish topshirigôi  
4. Mavzu yuzasidan keyslar. 
IV. Oôquvchilarni reyting tizimida baholash. 
V. Darsni yakunlash. 
Ichki sekretsiya bezlari toôgôrisidagi bilimlarni mustahkamlash aniqlash maqsadida klaster tuziladi. 

Oôqituvchi oôquvchilarni faollashtirish maqsadida oôquvchilarni soniga qarab bir necha guruhlarga boôladilar. 
Klaster unda doskaga xar bir guruhdan bir nafadan oôquvchi chiqariladi va ularga doira ichidagi atamalarning 
tarmoqlariga tegishli soôzlarni yozish talab etiladi. Misol 1- rasm.  

 

 
1- rasm. Ichki sekretsiya bezlari sxemasi 

 
Keyingi topshiriq,,tayanch soôzlar boôyicha chaqiriq óô texnologiyasi asosida mavzuga oid tayanch sozlar 

doskaga yoziladi. Masalan,epifez, gepofez, qalqonsimon,qalqonoldi, oshqozonosti, buyrakusti, jinsiy bezlar. 
Oôqituvchi shu tayanch soôzlarni guruhlarga boôlib beradi, oôquvchilar shu tayanch soôzlar boôyicha fikr ïmulohaza 
yuritib har qaysi guruh navbati bilan oôzlarining javoblarini aytishadi.Qoôshimcha savol berish yoki javoblarni 
toôldirishi mumkin Juftini toppish topshirigôi-bunga koôra oôquvchilarga toôrtta atama va shu atamaga xos 
malumotlar yozilgan qogôoz tarqatiladi oôquvchilar shu qogôozdagi ma`lumotlarni juftini topishi kerak. 

1-guruh 

1. Epifiz a) Paratgormon 
2. Gipofiz b) Tiroksin 
3. Qalqonsimon c) Samotorop 
4. Qalqonoldi g) Melotonin 
2-guruh 
1. Buyrak usti a) Testetseron,progesterone 
2. Ayrisimon bezi b) Insulin 
3. Meda osti c) Timozin 
4. Jinsiy bez g) Mineralokortikoid 
3-guruh 

1. Tashqi bezlar a) Samatotrop 
2. Aralash bezlar b) Tiroksin 
3. Qalqonsimon bezi  c) Oshqozon osti bezi 
4. Gipofiz  g) soôlak ter bezi 
4-guruh 
1. Ayrisimon bezi a) Insulin 
2. Epifiz b) paratgormon 
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3. Qalqon oldi bez c) Melotonin 
4. Meda osti bezi g) Timozin 
Demak shu tariqa keyingi topshiriq otilgan mavzular yuzasidan keys topshiriqlari guruhlarga beriladi va 

o`quvchilarning zerikishlarini oldi olinib darsga qiziqishlari oshirilib boriladi. 
 
 

 .ʆʣʠʤʦʚʘ ʌ., ʉʘʠʜʦʚʘ ʄ ,.נ .ʘʡʠʪʦʚ ɼ׳
(ʉʘʤʘʨץʘʥʜ, ɶʟʙʝʢʠʩʪʦʥ) 

 
  ɸʅɼʃʀ ɼʀɸɹɽʊɻɸ ʏɸʃʀʅɻɸʅ ʆʈɻɸʅʀɿʄʃɸʈʅʀʅɻ ʀʄʄʋʅʆʃʆɻʀʂ ɺɸ ɹʀʆʂʀʄɪɺʀʁפ

ɶɿɸʈʀʐʃɸʈʀʅʀʅɻ ʍʋʉʋʉʀʗʊʃɸʈʀ ׳ɸʄɼɸ ɼʆʃɿɸʈɹʃʀɻʀ 

 
 ʦʪʯʠʣʘʨʠץʠץʦʥ ʪʘʜ״ʦʟʠʨʛʠ ʟʘʤʦʥ ʛʣʦʙʘʣ ʤʫʘʤʤʦʣʘʨʠʜʘʥ ʙʠʨʠ ʙ˄ʣʠʙ ʞʘ״ ʘʥʜʣʠ ʜʠʘʙʝʪ ʢʘʩʘʣʣʠʛʠפ

ʪʦʤʦʥʠʜʘʥ ʢʝʥʛ ʢ˄ʣʘʤʜʘ ˄ʨʛʘʥʠʣʤʦץʜʘ. פʘʥʜʣʠ ʜʠʘʙʝʪ ʵʪʠʦʣʦʛʠʷʩʠ, ʢʣʠʥʠʢʘʩʠ ʚʘ ʢʦʨʨʝʢʮʠʷʩʠʛʘ 
ʙʘסʠʰʣʘʥʛʘʥ ʞʫʜʘ ʢ˄ʧ ʤʘץʦʣʘʣʘʨ ʯʦʧ ʵʪʠʣʛʘʥ. ׳ʦʟʠʨʛʠ ʢʫʥʜʘ ץʘʥʜʣʠ ʜʠʘʙʝʪ ʢʘʩʘʣʣʠʛʠʥʠʥʛ ʢʝʣʠʙ ʯʠץʠʰʠ 
ʪʫʨʣʠʯʘ ʪʘʣץʠʥ ץʠʣʠʥʠʙ, ʢʘʩʘʣʣʠʢʥʠ ʘʥʠץʣʘʰʛʘ ʜʦʠʨ ʢ˄ʧ ʤʘʨʢʝʨʣʘʨ ʘʥʠץʣʘʥʛʘʥʜʠʨ. פʫʡʠʜʘ ץʘʥʜʣʠ ʜʠʘʙʝʪ 
ʢʘʩʘʣʣʠʛʠʥʠʥʛ ʢʝʣʠʙ ʯʠץʠʰʠ ʪ˄סʨʠʩʠʜʘ ״ʦʟʠʨʛʠ ʟʘʤʦʥ ʢʦʥʮʝʧʮʠʷ ʙʝʨʠʰʛʘ ʪʝʛʠʰʣʠ ʤʘʲʣʫʤʦʪʣʘʨ 
ʢʝʣʪʠʨʠʣʘʜʠ. ׳ʦʟʠʨʛʠ ʢʫʥʜʘ ץʘʥʜʣʠ ʜʠʘʙʝʪ ʪʠʙʙʠʡ ʩʦʮʠʘʣ ʤʫʘʤʤʦʣʘʨʠʥʠʥʛ ʘʩʦʩʠʡ ץʠʩʤʠ ʙ˄ʣʠʙ, ʠʰʣʘʙ 
ʯʠץʘʨʠʰ ʶץʦʨʠ ʜʘʨʘʞʘʜʘ ʨʠʚʦʞʣʘʥʛʘʥ ʤʘʤʣʘʢʘʪʣʘʨʜʘ 5-6%ʥʠ ʪʘʰʢʠʣ ץʠʣʠʙ, ʙʫ ʢ˄ʨʩʘʪʢʠʯʥʠʥʛ 
ʶץʦʨʠʣʘʰʠʙ ʙʦʨʠʰ ʪʝʥʜʝʥʮʠʷʩʠ ʢʫʟʘʪʠʣʤʦץʜʘ. ʊʘʜץʠץʦʪʣʘʨ ʢ˄ʨʩʘʪʠʰʠʯʘ (G. Botazzo ʚʘ ʙʦʰץʘʣʘʨ 1971., 
J. Nerup ʚʘ ʙʦʰץʘʣʘʨ, 1974 ʡ.) ʠʥʩʫʣʠʥ ʛʦʨʤʦʥ ʙʠʣʘʥ ʙʦסʣʠץ ץʘʥʜʣʠ ʜʠʘʙʝʪ ʦʰץʦʟʦʥ ʦʩʪʠ ʙʝʟʠʥʠʥʛ 
ʦʨʦʣʯʘʣʘʨʠ ʘʥʪʠʛʝʥʣʘʨʠʛʘ, ʘʫʪʦʠʤʤʫʥʪʘʥʘʣʘʨʛʘ ʵʛʘ ʵʢʘʥʣʠʛʠ ʰʫ ʞʠ״ʘʪʜʘʥ ʵʩʘ ʮʠʪʦʧʣʘʟʤʘʪʠʢ (ICA) ʚʘ 
 ʦʩʠʣ ʙ˄ʣʠʰʠ ʭʘʨʘʢʪʝʨʣʥʘʜʠ. ɹʫ ʘʥʪʠʪʘʥʘʣʘʨʜʘʥ״ ʠʩʤʠ (ICSA) ʧʦʣʠʢʣʦʥʘʣ ʭʫʞʘʡʨʘʣʘʨץ ʫʞʘʡʨʘ ʫʩʪʢʠ״
ʪʘʰץʘʨʠ, ʜʠʘʙʝʪ I ʪʫʨʠʜʘ ʙʝʤʦʨʣʘʨ ץʦʥ ʟʘʨʜʦʙʠʜʘ ʦʰץʦʟʦʥ ʦʩʪʠ ʙʝʟʠ ʘʥʪʠʛʝʥʣʘʨʠʛʘ ץʘʨʰʠ ʪʘʲʩʠʨ 
ʢ˄ʨʩʘʪʫʚʯʠ, ʙʦʰץʘ ʘʥʪʠʪʘʥʘʣʘʨ ״ʘʤ ʪʦʧʠʣʛʘʥ: ʙʫʣʘʨʛʘ ʮʠʪʦʪʦʢʩʠʢ ʘʥʪʠʪʘʥʘʣʘʨ, ʠʥʩʫʣʠʥ, ʧʨʦʠʥʩʫʣʠʥ ʚʘ 
ʛʣʫʪʘʤʘʪ ʜʠʢʘʨʙʦʢʩʠʣʘʟʘʛʘ ץʘʨʰʠ ʘʥʪʠʥʘʣʘʨʥʠ ʤʠʩʦʣ ʩʠʬʘʪʠʜʘ ʢʝʣʪʠʨʠʰ ʤʫʤʢʠʥ.  

ʐʫ ʙʠʣʘʥ ʙʠʨʛʘ, ʠʥʩʫʣʠʥʛʘ ʙʦסʣʠץ ץʘʥʜʣʠ ʜʠʘʙʝʪ ʙʠʣʘʥ ʢʘʩʘʣʣʘʥʛʘʥ ʢʠʰʠʣʘʨʥʠʥʛ ץʦʥ ʟʘʨʜʦʙʠʜʘ 
ʦʨʛʘʥʦ ʤʘʭʩʫʩ ʘʫʪʦʘʥʪʠʪʘʥʘʣʘʨ: ʪʠʨʦʛʣʦʙʫʣʠʥʛʘ, ץʘʣץʦʥʩʠʤʦʥ ʙʝʟ ʧʝʨʦʢʩʠʜʘʟʘʩʠʛʘ, ʦʰץʦʟʦʥ ʧʘʨʠʝʥʪʘʣ 
 ,ʫʞʘʡʨʘʣʘʨʠʛʘ״ ʫʞʘʡʨʘʣʘʨʠʛʘ, ʧʘʩʪ ʜʘʨʘʞʘʜʘ ʙ˄ʣʛʘʥ ʠʯʢʠ ʦʤʠʣʛʘ, ʙʫʡʨʘʢ ʫʩʪʠ ʙʝʟʠ״
ʘʥʪʠʣʠʤʬʦʮʠʪʦʪʦʢʩʠʢ ʤʦʜʜʘʣʘʨʛʘ, ʪʫʙʫʣʠʥʛʘ, ʘʢʪʠʚʠʥʛʘ ʪʘʲʩʠʨ ʵʪʫʚʯʠ ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʣʘʨ ״ʦʩʠʣ ץʠʣʠʰʠ 
˄ʨʛʘʥʠʣʛʘʥ. ʐʫʥʠʥʛʜʝʢ ʦʨʛʘʥʦʤʘʭʩʫʩ ʙ˄ʣʤʘʛʘʥ ʘʫʪʦʘʥʪʠʪʘʥʘʣʘʨ: ʘʥʪʠʷʜʨʦʚʠʡ, ʬʠʙʨʦʙʣʘʩʪʣʘʨ, ʨʝʪʠʢʫʣʷʨ 
ʚʘ ʤʠʪʦʭʦʥʜʨʠʘʣ ʪʫʟʠʣʤʘʣʘʨ, ʠʥʩʫʣʠʥ ʙʠʣʘʥ ʜʘʚʦʣʘʥʛʘʥʜʘ ʦʨʛʘʥʠʟʤʜʘ ʵʢʟʦʛʝʥ ʪʘʨʟʜʘ ʢʝʣʛʘʥ ʠʥʩʫʣʠʥʛʘ 
 ʦʩʠʣ ʙ˄ʣʠʰʠ״ ʘʨʰʠ ʠʤʤʫʥʪʘʣʘʨʥʠʥʛץ ʘʤʜʘ ʛʣʶʢʘʛʦʥʛʘ, ʩʘʤʦʪʦʩʪʘʥʠʥʛʘ, ʧʘʥʢʨʝʦʪʠʢ ʧʦʣʠʧʝʧʪʠʜʣʘʨʛʘ״
ʢʫʟʘʪʠʣʘʜʠ. ɹʫ ʘʥʪʠʪʘʥʘʣʘʨ ״ʦʟʠʨʛʠ ʚʘץʪʜʘ ʠʥʩʫʣʠʥʛʘ ʙʦסʣʠץ ʙ˄ʣʛʘʥ ץʘʥʜʣʠ ʜʠʘʙʝʪʥʠ ʘʥʠץʣʘʰʜʘ ʤʘʨʢʝʨ 
ʩʠʬʘʪʠʜʘ ʬʦʡʜʘʣʘʥʠʣʤʦץʜʘ. ɹʫʣʘʨ ɓ ״ʫʞʘʡʨʘʣʘʨʥʠʥʛ ʜʝʩʪʨʫʢʮʠʷʩʠʜʘ ʠʰʪʠʨʦʢ ʵʪʤʘʡʜʠ [2, 3]. ʀʥʩʫʣʠʥʛʘ 
ʙʦסʣʠץ ץʘʥʜʣʠ ʜʠʘʙʝʪ (ʀɹפɼ) ï ʤʘʲʣʫʤ HLA ʛʝʥʣʘʨʥʠʥʛ ʬʫʥʢʮʠʷʩʠ ʙʠʣʘʥ ʙʦסʣʠץ, ʠʥʩʫʣʠʥʛʘ ʙʦסʣʠץ 
ʙ˄ʣʤʘʛʘʥ ץʘʥʜʣʠ ʜʠʘʙʝʪʜʘ ʙʫ ʭʠʣʜʘʛʠ ʙʦסʣʘʥʠʰ ʙ˄ʣʤʘʡʜʠ. ʂʘʩʘʣʣʠʢʢʘ ʤʦʡʠʣʣʠʢ ʸʢʠ ʯʠʜʘʤʣʠʣʠʢʜʘ HLA 
ʩʠʩʪʝʤʘʥʠʥʛ ʙʠʨ ʥʝʯʘ ʛʝʥʣʘʨʠ ʠʰʪʠʨʦʢ ʵʪʘʜʠ. ʀɹפɼ ץʫʡʠʜʘʛʠ ʘʣʣʝʣʣʘʨ HLA ï DR3, DQw2 ʚʘ HLA-DR4, 
DQw8 ʙʠʣʘʥ ʙʦסʣʠץ ʵʢʘʥʣʠʛʠ ʘʥʠץʣʘʥʛʘʥ, ʰʫ ʙʠʣʘʥ ʙʠʨʛʘ ʵʥʛ ʢʫʯʣʠ ʙʦסʣʘʥʠʰ DQA1*0501 ï DQB1*030L 
ʘʣʣʝʣʣʘʨʠʜʘ ʢ˄ʨʠʣʛʘʥ. ʍʘʨ ʭʠʣ ʵʪʥʠʢ ʛʫʨʫ״ʣʘʨʜʘ ʀɹפɼ HLA ʩʠʩʪʝʤʘʥʠ ״ʘʨ ʭʠʣ ʛʝʥʣʘʨ ʛʘʧʣʦʪʠʧʣʘʨʠ 
ʙʠʣʘʥ ʙʦסʣʠץʣʠʛʠ ʘʥʠץʣʘʥʛʘʥ. ʄʘʩʘʣʘʥ, ʢ˄ʧʛʠʥʘ ʪʘʜץʠץʦʪʣʘʨ ʥʘʪʠʞʘʣʘʨʠʛʘ ʢ˄ʨʘ DR4 ʘʣʣʝʣʠ DQA1*0301 
ʘʣʣʝʣʠ ʙʠʣʘʥ ʙʦסʣʘʥʛʘʥʜʘ ʢ˄ʧʛʠʥʘ ʤʠʣʣʘʪʣʘʨʜʘ ʀɹפɼʛʘ ʯʘʣʠʥʫʚʯʘʥʣʠʢ ʪʘʚʩʠʬʠʛʘ ʵʛʘ ʵʢʘʥʣʠʛʠ 
ʘʥʠץʣʘʥʛʘʥ. ʃʝʢʠʥ ʙʫ ʭʫʩʫʩʠʷʪ ״ʘʤʤʘ ʤʠʣʣʘʪʣʘʨ ʫʯʫʥ ״ʘʤ ʭʦʩ ʙ˄ʣʤʘʩʣʠʛʠ ʪʘʲʢʠʜʣʘʥʛʘʥ. ʄʘʩʘʣʘʥ, ʍʠʪʦʡ 
ʤʠʣʣʘʪʠʜʘ ʙʫ ʘʣʣʝʣ ʫʤʫʤʘʥ ʢʘʩʘʣʣʠʢ ʙʠʣʘʥ ʙʦסʣʠץ ʵʤʘʩʜʠʨ. DQB1*0201 ʘʣʣʝʣʠ ʵʩʘ ״ʘʤʤʘ ʤʠʣʣʘʪʣʘʨʜʘ 
ʜʠʘʙʝʪ ʙʠʣʘʥ ʙʦסʣʠץʜʠʨ (ʷʧʦʥʣʘʨʜʘʥ ʪʘʰץʘʨʠ). ɹʫʥʜʘʥ ʪʘʰץʘʨʠ, ץʘʥʜʣʠ ʜʠʘʙʝʪ (II) HLA ïʪʠʟʠʤ 
ʛʝʥʣʘʨʠʜʘʥ (6-ʭʨʦʤʦʩʦʤʘ) ʪʘʰץʘʨʠ, ʠʥʩʫʣʠʥ ʛʝʥʠ (11-ʭʨʦʤʦʩʦʤʘ) ״ʘʤ, ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʣʘʨ ʦסʠʨ 
ʟʘʥʞʠʨʠʥʠ ʢʦʜʣʦʚʯʠ ʛʝʥ ״ʘʤ (14-ʭʨʦʤʦʩʦʤʘ), ʊ-״ʫʞʘʡʨʘʚʠʡ ʨʝʮʝʧʪʦʨʥʠʥʛ ɓ ʟʘʥʞʠʨʠʥʠ (7-ʭʨʦʤʦʩʦʤʘ) 
ʛʝʥʠ, ʰʫʥʠʥʛʜʝʢ ץʦʥ ʛʫʨʫ״ʠʥʠʥʛ Kidd (18-ʭʨʦʤʦʩʦʤʘ) ʛʝʥʣʘʨʠ ״ʘʤ ʠʰʪʠʨʦʢ ʵʪʘʜʠ. ʆʰץʦʟʦʥ ʦʩʪʠ ʙʝʟʠʥʠʥʛ ɓ 
 :ɼ ʵʪʥʦʛʝʥʝʟʠʥʠʥʛפʫʞʘʡʨʘʣʘʨʠʥʠʥʛ ʜʝʩʪʨʫʢʮʠʷʩʠ ʞʫʜʘ ʤʫʨʘʢʢʘʙʜʠʨ ʚʘ ʫʥʠ ʠʟʦʭʣʘʰ ʫʯʫʥ ʀɹ״
ʢʦʧʝʥʛʘʛʝʥʣʠʢ (J.Nerup ʚʘ ʙʦʰץʘʣʘʨ, 1989 ʡ.), ʃʦʥʜʦʥʣʠʢ (G.Botazzo ʚʘ ʙʦʰץʘʣʘʨ, 1986 ʡ.) ʚʘ 
ʉʪʝʥʜʬʦʨʜʣʠʢ (H.Mc Deritt ʚʘ ʙʦʰץʘʣʘʨ, 1987 ʡ.) ʤʦʜʝʣʣʘʨʠ ʪʘʢʣʠʬ ʵʪʠʣʛʘʥ. 

ʂʦʧʝʥʛʘʛʝʥʣʠʢ ʤʦʜʝʣʜʘ ɓ-״ʫʞʘʡʨʘʣʘʨʥʠʥʛ ʜʝʩʪʨʫʢʮʠʷʩʠ ץʫʡʠʜʘʛʠʯʘ ʢʝʣʪʠʨʠʣʘʜʠ: ʘ) ɓ-״ʫʞʘʡʨʘʣʘʨ 
ʠʥʠʘʮʠʷʩʠ ʚʘ ʜʝʩʪʨʫʢʮʠʷʩʠ ɓ-״ʫʞʘʡʨʘʣʘʨ ʘʥʪʠʛʝʥʣʘʨʠ (ʚʠʨʫʩʣʘʨ, ʭʠʤʠʷʚʠʡ ʤʦʜʜʘʣʘʨ, ʀʃ-1 ʠʥʪʝʨʣʝʡʢʠʥ 
ʢ˄ʧʘʡʠʙ ʢʝʪʠʰʠ) ״ʘʨ ʭʠʣ ʤʦʜʜʘʣʘʨ ʘʞʨʘʪʠʰʠʛʘ ʙʦסʣʠץ. ʙ) ʄʘʢʨʦʬʘʛʣʘʨʠʜʘʥ ʀʃ-1 ʮʠʪʦʢʠʥ ʘʞʨʘʣʠʰʠ ʚʘ 
ʩʠʥʪʝʟ ʪʨʠʛʠʨʣʘʥʠʰʠʛʘ; ʚ) ʃʠʤʬʦʢʠʥʣʘʨ ʩʝʢʨʝʮʠʷʩʠʥʠʥʛ ʪʝʟʣʘʰʫʚʠ (ɔ-ʠʥʪʝʨʬʝʨʦʥ ʚʘ ʌʅʆ ï ˄ʩʤʘ 
ʥʝʢʨʦʟʠ ʦʤʠʣʠ) ʊ-ʭʝʣʧʝʨʣʘʨ ʸʨʜʘʤʠʜʘ ʪʘʲʩʠʨʠ ʥʘʪʠʞʘʩʠʜʘ; ʛ) ɔ-ʠʥʪʝʨʬʝʨʦʥ ʚʘ ʌʅʆ ˄ʩʤʘ ʥʝʢʨʦʟʠ ʦʤʠʣʠ 
ɓ-״ʫʞʘʡʨʘʣʘʨ ʝʤʠʨʠʣʠʰʠʜʘ ʪ˄סʨʠʜʘʥ-ʪ˄סʨʠ ʠʰʪʠʨʦʢ ʵʪʘʜʠ. ʐʫʥʜʘʡ ץʠʣʠʙ, ɔ-ʠʥʪʝʨʬʝʨʦʥ HLA II ʩʠʥʬ 
ʛʝʥʣʘʨʠʥʠ ʢʘʧʠʣʣʷʨ ʵʥʜʦʪʝʣʠʷʩʠʛʘ ʵʢʩʧʨʝʩʩʠʷʩʠʥʠ ʠʥʜʫʮʠʨʣʘʡʜʠ, ʀʃ-1 ʵʩʘ ʢʘʧʠʣʣʷʨ ˄ʪʢʘʟʫʚʯʘʥʣʠʛʠʥʠ 
ʦʰʠʨʘʜʠ ʚʘ HLA I ʚʘ II ʩʠʥʬ ʛʝʥʣʘʨʠʥʠʥʛ ʵʢʩʧʨʝʩʩʠʷʩʠʥʠ ʦʰץʦʟʦʥ ʦʩʪʠ ʙʝʟʠʜʘ ʠʥʜʫʢʮʠʨʣʘʡʜʠ ʚʘ ʙʫʥʠʥʛ 
ʥʘʪʠʞʘʩʠʜʘ ɓ-״ʫʞʘʡʨʘʣʘʨ ʜʝʩʪʨʫʢʮʠʷʩʠ ʢ˄ʨʩʘʪʢʠʯʠʥʠ ˄ʩʠʰʠʛʘ ʩʘʙʘʙ ʙîʣʘʜʠ [2, 7].  

ʃʦʥʜʦʥ ʤʦʜʝʣʠʜʘ ʘʩʦʩʠʡ ʵʲʪʠʙʦʨ HLA II ʩʠʥʬ ʛʝʥʣʘʨʠʥʠ ʦʰץʦʟʦʥ ʦʩʪʠ ʙʝʟʠʜʘ ʠʥʜʫʢʮʠʷʩʠʛʘ 
 ʘʨʘʪʠʣʛʘʥ ʙ˄ʣʠʙ ʌʅʆ ʪʘʲʩʠʨʠʜʘ, ɔ-ʠʥʪʝʨʬʝʨʦʥ ʚʘ ʀʃ 1 ʪʘʲʩʠʨʠ ʢʫʯʘʷʜʠ, ʢʝʡʠʥʯʘʣʠʢ ʵʩʘ DR 3 ʚʘ DR 4ץ
ʛʝʥʣʘʨʠʥʠʥʛ ʘʙʙʝʨʘʥʪ ʵʢʩʧʨʝʩʩʠʷʩʠ ʙ˄ʣʠʙ ˄ʪʘʜʠ. ɹʫʥʜʘʡ ʰʘʨʦʠʪʘ ʊ-ʮʠʪʦʪʦʢʩʠʢ ʣʠʤʬʦʮʠʪʣʘʨ HLA I ʩʠʥʬ 
ʛʝʥʣʘʨʠ ʙʠʣʘʥ ʙʠʨʛʘʣʠʢʜʘ ɓ-״ʫʞʘʡʨʘʚʠʡ ʢʠʣʣʝʨʣʠʢ ʤʝʭʘʥʠʟʤʥʠ ʢʫʯʘʡʪʠʨʘʜʠ. Mʩ Devitt ʚʘ ʙʦʰץʘʣʘʨ  
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(1986 ʡ.) ʙʠʨʠʥʯʠ ʤʘʨʪʘ DQ ʣʦʢʫʩʥʠ ʩʠʢʚʝʥʩʠʥʠ ˄ʪʢʘʟʠʰʛʘʥʜʘ ʩʦסʣʦʤ ʦʜʘʤʣʘʨʜʘ 57-˄ʨʠʥʜʘ ʘʩʧʘʨʘʛʠʥ 
ʢʠʩʣʦʪʘʩʠ ʞʦʡʣʘʰʛʘʥʣʠʛʠʥʠ, ץʘʥʜʣʠ ʜʠʘʙʝʪ ʙʠʣʘʥ ʢʘʩʘʣʣʘʥʛʘʥʣʘʨʜʘ ʵʩʘ ʙʦʰץʘ ʘʤʠʥʦʢʠʩʣʦʪʘʣʘʨ ï 
ʚʘʣʠʥ, ʩʝʨʠʥ ʸʢʠ ʘʣʘʥʠʥ ʞʦʡʣʘʰʛʘʥʣʠʛʠʥʠ ʢ˄ʨʩʘʪʛʘʥ. ʆʰץʦʟʦʥ ʦʩʪʠ ʙʝʟʠʥʠʥʛ ɓ-״ʫʞʘʡʨʘʣʘʨ 
ʜʝʩʪʨʫʢʮʠʷʩʠʜʘ ʘʟʦʪ (II) ʦʢʩʠʜʥʠʥʛ (NO) ʙʠʦʣʦʛʠʢ ʘ״ʘʤʠʷʪʠʥʠ ʪʫʰʫʥʠʰ ʢʘʪʪʘ ʘ״ʘʤʠʷʪʛʘ ʵʛʘ. NO ʵʨʢʠʥ 
ʨʘʜʠʢʘʣ ʙ˄ʣʠʙ, ʙʠʨ ʥʝʯʘ ʩʝʢʫʥʜʛʘʯʘ ʷʰʘʡʜʠ. NOʥʠʥʛ ʦʢʩʠʜʣʘʥʠʰ ʤʘ״ʩʫʣʦʪʠ ʙ˄ʣʠʙ, ʥʠʪʨʘʪʣʘʨ ʚʘ 
ʥʠʪʨʠʪʣʘʨ ״ʠʩʦʙʣʘʥʘʜʠ. NO ʨʘʜʠʢʘʣʠ NO-ʩʠʥʪʘʟʘ ״ʠʩʦʙʠʛʘ ״ʦʩʠʣ ʙ˄ʣʘʜʠ. ʆʭʠʨʛʠ ʡʠʣʣʘʨʜʘ ʪʘʜץʠץʦʪʣʘʨʠ 
ʢ˄ʨʩʘʪʠʰʠʯʘ, ʦʰץʦʟʦʥ ʦʩʪʠ ʙʝʟʠ ʦʨʦʣʯʘʣʘʨʠʜʘ ʚʘ ɓ ״ʫʞʘʡʨʘʣʘʨʠʜʘ NO ʥʠʥʛ ״ʦʩʠʣ ʙ˄ʣʠʰʠ, ʫʣʘʨʥʠʥʛ 
ʥʦʙʫʜ ʙ˄ʣʠʰʠʛʘ, ʢʘʤʘʡʠʙ ʢʝʪʠʰʠʛʘ ʚʘ ʀɹפɼʥʠʥʛ ʢʣʠʥʠʢ ״ʦʣʘʪʠʥʠʥʛ ʢʝʣʠʙ ʯʠץʠʰʠʛʘ ʩʘʙʘʙ ʙ˄ʣʘʜʠ. 
ʆʰץʦʟʦʥ ʦʩʪʠ ʙʝʟʠ ʢ˄ʧʯʠʣʠʢʢʘ ʤʘʲʣʫʤʢʠ, 2000 ʛʘ ʷץʠʥ ʵʥʜʦʢʨʠʥ ״ʫʞʘʡʨʘʩʠʛʘ ʵʛʘʜʠʨ, ʫʣʘʨʥʠʥʛ 65% ɓ-
 ʘʨ ʙʠʨ״) ʨʠ ʢʝʣʘʜʠס˄ʠʩʦʙʠʛʘ ʪ״ ʫʞʘʡʨʘʣʘʨ״ ʫʞʘʡʨʘʣʘʨʛʘ ʚʘ ʥʦʵʥʜʦʢʨʠʥ״-ʫʞʘʡʨʘʣʘʨʠʛʘ ʚʘ 30% Ɏ״
ʦʨʦʣʯʘʜʘ 10 ʪʘ ʤʘʢʨʦʬʘʛ, ʬʠʙʨʦʧʣʘʩʪʣʘʨ, ʵʥʜʦʪʝʣʠʘʣ ʚʘ ʜʝʥʜʨʠʪ ״ʫʞʘʡʨʘʣʘʨ ʙ˄ʣʘʜʠ). ʄʘʢʨʦʬʘʛʣʘʨʥʠʥʛ 
ʘʢʪʠʚʣʘʰʠʰʠ ʙʠʨ ץʘʥʯʘ ʡ˄ʣʣʘʨ: ʣʠʧʦʧʦʣʠʩʘʭʘʨʠʜʣʘʨ ʙʠʣʘʥ ɔ-ʠʥʪʝʨʬʝʨʦʥ ʸʢʠ ʌʅʆ ʪʘʲʩʠʨʠʜʘ ʶʟ ʙʝʨʘʜʠ 
ʚʘ ʙʫʥʠʥʛ ʥʘʪʠʞʘʩʠʜʘ ʢ˄ʧ ʤʠץʜʦʨʜʘ NO ʚʘ ʀʃ-1 ʮʠʪʦʛʝʥʣʘʨʠ ʘʞʨʘʣʘʜʠ. NO ʥʠʥʛ ״ʦʩʠʣ ʙ˄ʣʠʰʠ, ʢ˄ʧ 
ʤʠץʜʦʨʜʘ ʥʠʪʨʠʪʣʘʨ ״ʦʩʠʣ ʙ˄ʣʠʰʠʛʘ ʦʣʠʙ ʢʝʣʘʜʠ, ʫʣʘʨ ʵʩʘ ˄ʟ ʥʘʚʙʘʪʠʜʘ ɓ-״ʫʞʘʡʨʘʣʘʨʥʠʥʛ ʥʦʙʫʜ 
ʙ˄ʣʠʰʠʛʘ ʩʘʙʘʙʯʠ ʙ˄ʣʘʜʠ. ʃʝʢʠʥ ʘʩʦʩʠʡ ʵʲʪʠʙʦʨʥʠ ɔ-״ʫʞʘʡʨʘʣʘʨʠʜʘ NO ʥʠ ״ʦʩʠʣ ʙ˄ʣʛʘʥ ץʘʨʘʪʠʰ  
ʣʦʟʠʤ [2].  

 ʣʘʥʛʘʥ, ʷʲʥʠ ʘʡʥʘʥ ʰʫץʪʜʘ çNOïʩʠʥʪʘʟʘ ʛʝʥʠʥʠʥʛ 11-ʭʨʦʤʦʩʦʤʘʜʘ ʞʦʡʣʘʰʛʘʥʣʠʛʠ ʘʥʠץʦʟʠʨʛʠ ʚʘ׳
ʭʨʦʤʦʩʦʤʘʜʘ ʧʦʣʠʤʦʨʬʣʠ ʜʠʘʙʝʪ ץʠʩʤʠè ʞʦʡʣʘʰʛʘʥʜʠʨ, ʙʫʥʜʘʥ 2 ʪʘ ץʠʩʤ ʀɹפɼ ʢʝʣʠʙ ʯʠץʠʰʠ ʫʯʫʥ 
ʤʘʩʲʫʣ ʵʢʘʥʣʠʛʠ ʘʥʠץʣʘʥʛʘʥ. NO ʜʘʥ ʪʘʰץʘʨʠ ɓ-״ʫʞʘʡʨʘʣʘʨ ʜʝʩʪʨʫʢʮʠʷʩʠʜʘ ʦʰץʦʟʦʥ ʦʩʪʠ ʙʝʟʠʥʠʥʛ 
ʧʨʦʩʪʦʛʣʘʥʜʠʥʣʘʨʠ ״ʘʤ ʘʩʦʩʠʡ ʨʦʣʴ ˄ʡʥʘʰʠ ʘʥʠץʣʘʥʛʘʥ. ɼʠʘʙʝʪʥʠʥʛ ʙʦʰʣʘʥסʠʯ ʙʦʩץʠʯʣʘʨʠʜʘ ʦʨʦʣʯʘʥʠʥʛ 
ʣʠʤʬʦʮʠʪʣʘʨ ʚʘ ʤʘʢʨʦʬʘʛʣʘʨ ʙʠʣʘʥ ʠʥʬʠʣʴʪʨʘʮʠʷʩʠ, ʷʲʥʠ ʠʥʩʫʣʠʪ ʫʯʨʘʡʜʠ. ʀʥʩʫʣʠʪʜʘʛʠ ״ʫʞʘʡʨʘ 
ʵʣʝʤʝʥʪʣʘʨʠ ʮʠʪʦʢʠʥʣʘʨ (ʀʃ-1) ʵʢʩʧʨʝʩʩʠʷʩʠʥʠ ʠʥʜʫʮʠʨʣʘʡʜʠ, ʫʣʘʨ ʵʩʘ ˄ʟ ʥʘʚʙʘʪʠʜʘ NO-ʩʠʥʪʝʪʘʟʘʥʠ ʚʘ 
ʫʥʜʘʥ ʢʝʡʠʥ ʵʨʢʠʥ ʨʘʜʠʢʘʣ ʙʠʨʠʢʤʘʣʘʨʥʠʥʛ ʘʢʪʠʚʣʘʰʠʰʠ ʩʦʜʠʨ ʙ˄ʣʘʜʠ, ʷʲʥʠ NO ״ʦʩʠʣ ʙ˄ʣʘʜʠ, ʚʘ 
ʮʠʢʣʦʦʢʩʠʛʝʥʘʟʘ ״ʦʩʠʣ ʙ˄ʣʠʰʠʛʘ ʦʣʠʙ ʢʝʣʘʜʠ, ʫ ʵʩʘ ˄ʟ ʥʘʚʙʘʪʠʜʘ ʰʘʤʦʣʣʘʰ ʧʨʦʩʪʦʛʣʘʥʜʠʥʠʥʠʥʛ 
ʘʨʘʭʠʜʦʥ ʢʠʩʣʦʪʘʩʠʥʠ ʩʠʥʪʝʟʠʥʠ ʙʦʰץʘʨʘʜʠ, ʷʲʥʠ ʠʥʩʫʣʠʪ ʢʫʯʘʡʠʙ ɓ-״ʫʞʘʡʨʘʣʘʨ ʘʫʪʦʠʤʤʫʥ 
ʜʝʩʪʨʫʢʮʠʷʩʠ ʙ˄ʣʠʙ ˄ʪʘʜʠ.  

 ʫʞʘʡʨʘʣʘʨʠʥʠʥʛ ʰʘʢʘʨʥʠ ʧʘʨʯʘʣʘʰ ʭʫʩʫʩʠʷʪʠ ʧʘʩʘʷʜʠ, ʫʛʣʝʚʦʜʣʘʨʥʠʥʛ״ ʠʤʘץ˄ʘʥʜʣʠ ʜʠʘʙʝʪʜʘ ʪפ
ʸסʛʘ ʘʡʣʘʥʠʰʠ ʢʘʤʘʷʜʠ, ʦץʩʠʣʣʘʨʜʘʥ ʰʘʢʘʨ ״ʦʩʠʣ ʙ˄ʣʠʰʠ ʢʫʯʘʷʜʠ ʚʘ ʙʫ ʥʘʨʩʘ ˄ʟ ʥʘʚʙʘʪʠʜʘ ʰʘʢʘʨʥʠʥʛ 
ʩʠʡʜʠʢ ʙʠʣʘʥ ʢ˄ʧ ʤʠץʜʦʨʜʘ ʯʠץʠʰʠʛʘ ʩʘʙʘʙʯʠ ʙ˄ʣʘʜʠ. ʉʠʡʜʠʢ ʙʠʣʘʥ ʛʣʶʢʦʟʘ ʦʨʛʘʥʠʟʤʥʠ ʪʘʨʢ ʵʪʘʜʠ ʚʘ 
ʩʫʪʢʘʜʘ ʢ˄ʧ ʤʠץʜʦʨʜʘ ʘʞʨʘʣʘʜʠʛʘʥ ʩʠʡʜʠʢ ʤʠץʜʦʨʠ (3-10 ʣʠʪʨ)ʛʘ ʝʪʘʜʠ (ʧʦʣʠʫʨʠʷ). ɹʫ ʵʩʘ ˄ʟ ʥʘʚʙʘʪʠʜʘ 
ʪ˄ץʠʤʘʣʘʨʥʠʥʛ ʩʫʚʩʠʟʣʘʥʠʰʠʛʘ ʚʘ ʯʘʥץʦץʣʠʢʢʘ ʦʣʠʙ ʢʝʣʘʜʠ. ɪס ʘʣʤʘʰʠʥʫʚʠʥʠʥʛ ʠʟʜʘʥ ʯʠץʠʰʠ, ץʦʥʜʘ ʸס 
ʤʠץʜʦʨʠʥʠʥʛ ʢ˄ʧʘʡʠʰʠʛʘ, ʢʝʪʦʥ ʪʘʥʘʯʘʣʘʨʠʥʠʥʛ ʢ˄ʧʘʡʠʙ ʢʝʪʠʰʠ ʶʟ ʙʝʨʘʜʠ.  

 ʦʥ ʪʦʤʠʨʣʘʨʠʜʘץ ,ʠʤʘʣʘʨʜʘ ˄ʟʛʘʨʠʰʣʘʨ ʶʟ ʙʝʨʘʜʠ. ɸʩʦʩʘʥץ˄ʘʨ ʭʠʣ ʦʨʛʘʥ ʚʘ ʪ״ ʘʥʜʣʠ ʜʠʘʙʝʪʜʘפ
ʤʘʡʜʘ ʪʦʤʠʨʯʘʣʘʨʜʘ ï ʘʨʪʝʨʠʦʣʣʘʨʜʘ, ʢʘʧʠʣʣʷʨ ʚʘ ʚʝʥʫʣʣʘʨ ץʘʣʠʥʣʘʥʠʰʠ ʶʟ ʙʝʨʘʜʠ. פʘʥʜʣʠ ʜʠʘʙʝʪʜʘ 
ʢʘʪʪʘ ʪʦʤʠʨʣʘʨ ʘʪʝʨʦʩʢʣʦʨʦʟʠ ʶʟʘʛʘ ʢʝʣʘʜʠ. ɾʠʛʘʨʜʘ ʛʣʠʢʦʛʝʥ ʤʦʜʜʘʩʠ ʢʘʤʘʡʠʙ ʢʝʪʘʜʠ.  

ʆʰץʦʟʦʥ ʦʩʪʠ ʙʝʟʠ ʘʪʨʦʬʠʷʩʠ, ʦʨʦʣʯʘʣʘʨʥʠʥʛ ʣʠʧʦʤʘʪʦʟʠ, ʜʠʩʪʨʦʬʠʢ ʚʘ ʩʢʣʝʨʦʪʠʢ ˄ʟʛʘʨʠʰʣʘʨʠ 
ʶʟʘʛʘ ʢʝʣʘʜʠ. פʘʥʜʣʠ ʜʠʘʙʝʪ ʤʫʨʘʢʢʘʙ ʵʪʠʦʧʘʪʦʛʝʥʝʟʠʜʘ ʣʠʧʠʜʣʘʨ ʤʝʪʘʙʦʣʠʟʤʠʥʠʥʛ ʠʟʜʘʥ ʯʠץʠʰʠ 
ʘʩʦʩʠʡ ˄ʨʠʥʥʠ ʵʛʘʣʣʘʡʜʠ, ʣʝʢʠʥ ״ʦʟʠʨʛʘʯʘ ˄ʪʢʘʟʠʣʛʘʥ ʪʘʜץʠץʦʪʣʘʨ ʙʫ ʭʠʣ ʘʣʤʘʰʠʥʫʚʥʠʥʛ 
ʤʝʭʘʥʠʟʤʣʘʨʠʥʠ ʪ˄ʣʠסʠʯʘ ʦʯʠʙ ʙʝʨʘʦʣʤʘʡʜʠ. פʘʥʜʣʠ ʜʠʘʙʝʪʛʘ ʫʯʨʘʛʘʥ ʠʥʩʦʥʣʘʨʜʘ ʚʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣ 
 ,ʠʨʠʣʛʘʥ ʜʠʘʙʝʪʜʘ ʫʣʘʨʥʠʥʛ ʢʦʥʮʝʥʪʨʘʮʠʷʩʠ (ʭʦʣʝʩʪʝʨʠʥץʘʡʚʦʥʣʘʨʜʘ ʩʫʥʲʠʡ ʢʝʣʪʠʨʠʙ ʯʘ״
ʪʨʠʛʣʠʮʝʨʠʜʣʘʨ, ʅʕɾʂ) ʥʠ ʢ˄ʧʘʡʠʙ ʢʝʪʠʰʠ ʘʥʠץʣʘʥʛʘʥ [4]. ʕʢʩʧʝʨʠʤʝʥʪʘʣ ʘʣʣʦʢʩʦʥ ʜʠʘʙʝʪʜʘ ʞʠʛʘʨ ʚʘ 
ʛʝʤʦʧʦʵʟ ʦʨʛʘʥʣʘʨʠʜʘ ʥʝʡʪʨʘʣ ʣʠʧʠʜʣʘʨ ʤʝʪʘʙʦʣʠʟʤʠ ˄ʟʛʘʨʠʰʠ ץʘʡʜ ʵʪʠʣʛʘʥ [6]. ʐʫʥʛʘ ץʘʨʘʤʘʩʜʘʥ ʙʫ 
ʭʠʣ ʣʠʧʠʜʣʘʨ ʘʣʤʘʰʠʥʫʚʠ ʤʘ״ʩʫʣʦʪʠʥʠʥʛ, ʬʦʩʬʦʣʠʧʠʜʣʘʨʥʠʥʛ ʠʤʤʫʥʦʣʦʛʠʢ ʦʨʛʘʥʣʘʨʜʘ ʘʣʤʘʰʠʥʫʚʠʥʠ 
ʪ˄ʣʠץ ˄ʨʛʘʥʠʣʛʘʥ ʜʝʙ ʙ˄ʣʤʘʡʜʠ. ɹʫ ʵʥʜʦʢʨʠʥ ʧʘʪʦʣʦʛʠʷʜʘ ʬʦʩʬʦʣʠʧʠʜʣʘʨʥʠʥʛ ʘʣʤʘʰʠʥʫʚʠ ʢʘʪʪʘ 
ʘʭʘʤʠʷʪʛʘ ʵʛʘʜʠʨ, ʯʫʥʢʠ ʫʣʘʨ ʦʨʛʘʥʣʘʨ ״ʘʤʜʘ ʪ˄ץʠʤʘʣʘʨʥʠʥʛ ״ʫʞʘʡʨʘʚʠʡ ʚʘ ʩʫʙ״ʫʞʘʡʨʘʚʠʡ 
ʪʫʟʠʣʤʘʣʘʨʠʜʘ ʠʰʪʠʨʦʢ ʵʪʠʙ ץʦʣʤʘʩʜʘʥ, ʙʘʣʢʠ ʠʦʥʣʘʨ ʚʘ ʩʫʙʩʪʨʘʪʣʘʨ (ʛʣʶʢʦʟʘ) ʪʨʘʥʩʧʦʨʪʠʜʘ ״ʘʤ 
ʠʰʪʠʨʦʢ ʵʪʘʜʠ, ʰʫʥʠʥʛʜʝʢ ʤʝʤʙʨʘʥʘ ʙʠʣʘʥ ʙʦסʣʘʥʛʘʥ ʬʝʨʤʝʥʪʣʘʨʥʠʥʛ ʛʦʨʤʦʥʣʘʨʛʘ ʥʠʩʙʘʪʘʥ 
ʩʝʟʫʚʯʘʥʣʠʛʠʥʠ ʙʝʣʛʠʣʘʡʜʠ. ɹʫ ʢ˄ʨʩʘʪʢʠʯʣʘʨʥʠ ˄ʨʛʘʥʤʘʩʜʘʥ ʪʫʨʠʙ, ץʘʥʜʣʠ ʜʠʘʙʝʪʜʘ ʣʠʧʠʜʣʘʨ 
ʘʣʤʘʰʠʥʫʚʠ ʪ˄סʨʠʩʠʜʘ ʪ˄ʣʠסʠʯʘ ʤʘʲʣʫʤʦʪʛʘ ʵʛʘ ʙ˄ʣʘ ʦʣʤʘʡʤʠʟ. ɹʠʨ ץʘʥʯʘ ʤʫʘʣʣʠʬʣʘʨ ʪʦʤʦʥʠʜʘʥ 
 ,ʫʞʘʡʨʘʣʘʨʠ, ʤʝʤʙʨʘʥʘʣʘʨʠ ʫʣʘʨʥʠʥʛ ʵʣʘʩʪʠʢʣʠʛʠ״ ʠʤʘʣʘʨץ˄ʘʥʜʣʠ ʜʠʘʙʝʪ ʢʘʩʘʣʣʠʛʠʜʘ ʦʨʛʘʥ ʚʘ ʪץ
ʛʣʠʢʦʣʠʧʠʜʣʘʨʠ, ˄ʪʢʘʟʫʚʯʘʥʣʠʛʠ, ʪʫʟʠʣʤʘʩʠ ˄ʨʛʘʥʠʣʛʘʥ [5]. 

ʖץʦʨʠʜʘʛʠ ʤʘʲʣʫʤʦʪʣʘʨʛʘ ʘʩʦʩʣʘʥʠʙ ʙʫʛʫʥʛʠ ʢʫʥʛʘ ʢʝʣʠʙ ʪʘʜץʠץʦʪʯʠʣʘʨ ʦʣʜʠʜʘ ʪʫʨʛʘʥ 
ʚʘʟʠʬʘʣʘʨʜʘʥ ʙʠʨʠ ץʘʥʜʣʠ ʜʠʘʙʝʪ ʢʘʩʘʣʣʠʛʠʜʘ ʤʘʢʨʦʘʥʛʠʦʧʘʪʠʷ ״ʦʣʘʪʣʘʨʠʥʠʥʛ ʢʝʣʠʙ ʯʠץʠʰʠʛʘ ʩʘʙʘʙ 
ʙ˄ʣʘʸʪʛʘʥ ʣʠʧʠʜʣʘʨ ʘʣʤʘʰʠʥʫʚʥʠʥʛ ʙʫʟʠʣʠʰʠ ʚʘ ʙʫ ״ʦʣʘʪ ʙʦʰץʘ ʦʨʛʘʥʣʘʨʛʘ ʪʘʲʩʠʨ ʜʦʠʨʘʩʠʥʠ ʪʘʜץʠץ 
ʵʪʠʰ, ʫʥʠʥʛ ˄ʨʛʘʥʠʣʤʘʛʘʥ ʪʘʨʘʬʣʘʨʠʥʠ ʦʯʠʙ ʙʝʨʘʜʠ, ʷʲʥʠ ʙʠʦʣʦʛʠʢ ʤʝʤʙʨʘʥʘʣʘʨ ʩʪʨʫʢʪʫʨʘʩʠ, ʫʣʘʨʥʠʥʛ 
˄ʪʢʘʟʫʚʯʘʥʣʠʛʠ ʚʘ ʬʫʥʢʮʠʷʣʘʨʥʠʥʛ ץʘʥʜʘʡ ˄ʟʛʘʨʠʰʠ ״ʘץʠʜʘ ץ˄ʰʠʤʯʘ ʤʘʲʣʫʤʦʪ ʦʣʠʰ ʠʤʢʦʥʠʥʠ ʙʝʨʘʜʠ. 
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(ʉʘʤʘʨʢʘʥʜ, ʋʟʙʝʢʠʩʪʘʥ) 

 
ʉʈɸɺʅʀʊɽʃʔʅʓʁ ɸʅɸʃʀɿ ʌɸʋʅʓ ʅɽʄɸʊʆɼ ʇʐɽʅʀʎʓ ɺʓʈɸʑʀɺɸɽʄʓʍ ʅɸ ɹʆɻɸʈɽ ʀ 

ʆʈʆʐɸɽʄʓʍ ɿɽʄʃʗʍ ʉɸʄɸʈʂɸʅɼʉʂʆʁ ʆɹʃɸʉʊʀ 

 
ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʠʟʣʦʞʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʨʦʚʝʜʝʥʥʳʝ ʧʦ ʠʟʫʯʝʥʠʶ ʥʝʤʘʪʦʜʘʬʘʫʥʳ 

ʧʰʝʥʠʮʳ, ʚʦʟʜʝʣʳʚʘʝʤʳʭ ʥʘ ʙʦʛʘʨʝ ʠ ʦʨʦʰʘʝʤʳʭ ʟʝʤʣʷʭ. ʄʘʪʝʨʠʘʣ ʩʦʙʠʨʘʣʩʷ ʤʘʨʰʨʫʪʥʳʤ ʠ 
ʩʪʘʮʠʦʥʘʨʥʳʤ ʤʝʪʦʜʘʤʠ ʚ ʭʦʟʷʡʩʪʚʘʭ ʅʫʨʦʙʘʜʩʢʦʛʦ (ʙʦʛʘʨʥʦʝ ʟʝʤʣʝʜʝʣʠʝ) ʠ ʊʘʡʣʘʢʩʢʦʛʦ (ʦʨʦʰʘʝʤʳʝ 
ʟʝʤʣʠ) ʨʘʡʦʥʦʚ ʉʘʤʘʨʢʘʥʜʩʢʦʡ ʦʙʣʘʩʪʠ. ʉʦʨʪ ʧʰʝʥʠʮʳ ʥʘ ʙʦʛʘʨʝ çʀʥʪʝʥʩʠʚʥʘʷè, ʘ ʥʘ ʦʨʦʰʘʝʤʳʭ 
ʟʝʤʣʷʭ ï çʂʨʘʩʥʦʜʘʨ - 99è. ʆʙʘ ʩʦʨʪʘ ʦʪʥʦʩʷʪʩʷ ʛʨʫʧʧʝ ʩʨʝʜʥʝʩʧʝʣʳʭ ʠ ʤʷʛʢʠʤ ʩʦʨʪʘʤ ʧʰʝʥʠʮʳ. 

ɿʘ ʧʝʨʠʦʜ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʩʝʛʦ ʙʳʣʦ ʩʦʙʨʘʥʦ ʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʦ ʥʘ ʥʝʤʘʪʦʜ 400 ʨʘʩʪʠʪʝʣʴʥʳʭ ʠ 
ʧʦʯʚʝʥʥʳʭ ʦʙʨʘʟʮʦʚ. ɺʳʜʝʣʝʥʠʝ ʥʝʤʘʪʦʜ ʠʟ ʦʙʨʘʟʮʦʚ ʧʨʦʚʦʜʠʣʩʷ, ʦʙʱʝʧʨʠʥʷʪʳʤ ʚ 
ʬʠʪʦʛʝʣʴʤʠʥʪʦʣʦʛʠʠ, ʚʦʨʦʥʦʯʥʳʤ ʤʝʪʦʜʦʤ ɹʝʨʤʘʥʘ. ɺʳʜʝʣʝʥʥʳʝ ʥʝʤʘʪʦʜʳ ʬʠʢʩʠʨʦʚʘʣʠʩʴ ʚ 4-5 % ʥʦʤ 
ʨʘʩʪʚʦʨʝ ʬʦʨʤʘʣʠʥʘ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʚʠʜʦʚ ʥʝʤʘʪʦʜ ʠ ʧʦʜʩʯʸʪʘ ʢʦʣʠʯʝʩʪʚʘ ʠʭ ʦʩʦʙʝʡ ʠʟʛʦʪʦʚʣʷʣʠʩʴ 
ʚʨʝʤʝʥʥʳʝ ʧʨʝʧʘʨʘʪʳ ʥʘ ʩʤʝʩʠ ʛʣʠʮʝʨʠʥʘ ʩʦ ʩʧʠʨʪʦʤ. 

ɸʥʘʣʠʟʠʨʫʷ ʨʝʟʫʣʴʪʘʪʳ ʪʘʢʩʦʥʦʤʠʯʝʩʢʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʥʝʤʘʪʦʜ, ʥʘʡʜʝʥʥʳʭ ʚ ʨʘʩʪʠʪʝʣʴʥʳʭ ʠ 
ʧʦʯʚʝʥʥʳʭ ʦʙʨʘʟʮʘʭ, ʚʳʷʩʥʠʣʦʩʴ, ʯʪʦ ʥʝʤʘʪʦʜʘʬʘʫʥʘ ʧʰʝʥʠʮʳ, ʧʨʦʠʟʨʘʩʪʘʶʱʝʡ ʥʘ ʙʦʛʘʨʝ ʠ ʥʘ 
ʦʨʦʰʘʝʤʳʭ ʟʝʤʣʷʭ ʜʚʫʭ (ʅʫʨʘʙʘʜʩʢʠʡ ʠ ʊʘʡʣʘʢʩʢʠʡ) ʨʘʡʦʥʦʚ ʩʦʩʪʦʠʪ ʠʟ 96 ʚʠʜʦʚ, ʚ ʢʦʣʠʯʝʩʪʚʝ 4580 
ʵʢʟʝʤʧʣʷʨʦʚ ʦʩʦʙʝʡ. ʉʦʛʣʘʩʥʦ ʩʦʚʨʝʤʝʥʥʦʡ ʪʘʢʩʦʥʦʤʠʠ ʥʝʤʘʪʦʜ (Mike Hodda, 2011) ʦʥʠ ʷʚʣʷʶʪʩʷ 
ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ ʜʝʩʷʪʠ ʦʪʨʷʜʦʚ (Monhisterida, Plectida, Diplogasterida, Rhabditida, Panagrolaimida, 
Alaimida, Triplonchida, Tripilida, Dorylaimida, Mononchida) ʚʭʦʜʷʱʠʭ ʚ ʩʦʩʪʘʚ ʪʨʸʭ ʢʣʘʩʩʦʚ (Chromadorea, 
Enoplea, Dorylaimea) ʪʠʧʘ Nematoda. ʆʜʥʘʢʦ, ʧʝʨʝʯʠʩʣʝʥʥʳʝ ʦʪʨʷʜʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʚʠʜʦʚʦʤ ʦʪʥʦʰʝʥʠʠ 
ʧʦ-ʨʘʟʥʦʤʫ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʦʪʨʷʜʳ Diplogasterida, Alaimida, Triplonchida, Tripilida ʠʤʝʶʪ ʧʦ ʦʜʥʦʤʫ 
ʧʨʝʜʩʪʘʚʠʪʝʣʶ, ʪʦʛʜʘ ʢʘʢ Monhysterida ʚʢʣʶʯʘʝʪ 6 ʚʠʜʦʚ, Rhabdida ï 6, Plectida ï 9, Mononchida ï 4, 
Dorylaimida ï 14 ʚʠʜʦʚ. ʆʩʪʘʣʴʥʳʝ 53 ʚʠʜʘ ʬʘʫʥʳ ʥʝʤʘʪʦʜ ʧʰʝʥʠʮʳ ʷʚʣʷʶʪʩʷ ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ ʦʪʨʷʜʘ 
Panagrolaimida. 

ʇʨʠ ʘʥʘʣʠʟʝ ʥʝʤʘʪʦʜʘʬʘʫʥʳ ʧʰʝʥʠʮʳ ʙʦʛʘʨʝ ʠ ʦʨʦʰʘʝʤʳʭ ʟʝʤʝʣʴ ʚ ʦʪʜʝʣʴʥʦʩʪʠ, ʚʳʷʩʥʠʣʦʩʴ, ʯʪʦ 
ʢʘʞʜʳʡ ʩʦʨʪ ʧʰʝʥʠʮʳ, ʚʳʨʘʱʝʥʥʳʭ ʚ ʩʚʦʝʦʙʨʘʟʥʳʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʠʤʝʶʪ ʩʚʦʝʦʙʨʘʟʥʫʶ ʬʘʫʥʫ. 
ʅʘʧʨʠʤʝʨ, ʬʘʫʥʘ ʥʝʤʘʪʦʜ ʧʰʝʥʠʮʳ ʥʘ ʙʦʛʘʨʝ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 57 ʚʠʜʘʤʠ (1637 ʦʩʦʙʝʡ), ʘ ʧʰʝʥʠʮʘ 
ʦʨʦʰʘʝʤʳʭ ʟʝʤʝʣʴ ï 81 ʚʠʜʦʤ (2943 ʦʩʦʙʠ). ʂʨʦʤʝ ʩʢʘʟʘʥʥʦʛʦ ʩʚʦʝʦʙʨʘʟʥʦʩʪʴ ʝʱʸ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, 
ʯʪʦ ʧʰʝʥʠʮʘ, ʚʳʨʘʱʝʥʥʘʷ ʥʘ ʙʦʛʘʨʝ ʠʤʝʝʪ ʩʚʦʠ ʭʘʨʘʢʪʝʨʥʳʝ ʚʠʜʳ, ʢʦʪʦʨʳʝ ʦʪʩʫʪʩʪʚʦʚʘʣʠ ʚ ʩʦʩʪʘʚʝ 
ʬʘʫʥʳ ʥʝʤʘʪʦʜ ʧʰʝʥʠʮʳ ʦʨʦʰʘʝʤʳʭ ʟʝʤʝʣʴ, ʠ ʥʘʦʙʦʨʦʪ, ʨʷʜ ʚʠʜʦʚ ʧʨʠʩʫʪʩʪʚʫʶʱʠʝ ʚ ʩʧʠʩʢʝ ʬʘʫʥʳ 
ʥʝʤʘʪʦʜ ʧʰʝʥʠʮʳ ʦʨʦʰʘʝʤʳʭ ʧʦʣʝʡ, ʦʪʩʫʪʩʪʚʦʚʘʣʠ ʥʘ ʙʦʛʘʨʝ. ʀʟ 57 ʚʠʜʦʚ ʬʘʫʥʳ ʥʝʤʘʪʦʜ ʧʰʝʥʠʮʳ ʥʘ 
ʙʦʛʘʨʝ ʭʘʨʘʢʪʝʨʥʳʤʠ ʜʣʷ ʜʘʥʥʳʭ ʧʦʣʝʡ ʷʚʣʷʶʪʩʷ Acrobeloides nanus, Chiloplacus symmetricus, 
Aphelenchus cylindricaudatus, Aphelenchoides cyrtus, Aglenchus hilophylus, Tylenchus filiformis, Ditylenchus 
intermedius, Neotylenchus abulbosus, Tylenchohynchus macrurus, Diphtherophora communis, Mononchus 
truncatus, Mylonchulus solus. ʀʟ 81 ʚʠʜʘ ʬʘʫʥʳ ʥʝʤʘʪʦʜ ʧʰʝʥʠʮʳ ʦʨʦʰʘʝʤʳʭ ʟʝʤʝʣʴ ʭʘʨʘʢʪʝʨʥʳʤʠ 
ʚʠʜʘʤʠ ʜʣʷ ʜʘʥʥʳʭ ʧʦʣʝʡ ʷʚʣʷʶʪʩʷ 29 ʚʠʜʦʚ, ʵʪʦ 5 ʚʠʜʦʚ ʦʪʨ. Monhysterida, 4 ʚʠʜʘ ʦʪʨ. Plectida, ʠ ʧʦ 
ʦʜʥʦʤʫ ʠʟ ʨʦʜʦʚ Rhabdolaimus ʠ Cylindrolaimus. ʅʘ ʦʨʦʰʘʝʤʳʭ ʧʦʣʷʭ ʥʘʠʙʦʣʴʰʝʛʦ ʚʠʜʦʚʦʛʦ 
ʨʘʟʥʦʦʙʨʘʟʠʷ ʥʝʤʘʪʦʜ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʦʪʨʷʜʝ Panagrolaimida. ʍʘʨʘʢʪʝʨʥʳʤʠ ʚʠʜʘʤʠ ʜʣʷ ʧʰʝʥʠʮʳ 
ʦʨʦʰʘʝʤʳʭ ʧʦʣʝʡ, ʠʟ ʥʘʟʚʘʥʥʦʛʦ ʦʪʨʷʜʘ, ʷʚʣʷʶʪʩʷ Cephalobus oryzae, Paraphelenchus tritici, 
Paraphelenchoides limberi, Seinura demani, Megadorus megadorus, Aglenchus agricola, Tylenchus leptosoma, 
Lelenchus discrepans, Neotylenchus consobrinus, Pratylenchus thornei, Hoplolaimus tylenchiformis, 
Helicotylenchus digitiformis, Helicotylenchus erythrinae, Tylenchorhynchus acti, Tylenchorhynchus graminicola, 
Paratylenchus macrophallus, Anguina tritici ï ʚʩʝʛʦ 29 ʚʠʜʦʚ. 

ʇʨʠ ʘʥʘʣʠʟʝ ʩʪʝʧʝʥʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʥʝʤʘʪʦʜ ʧʦ ʚʝʛʝʪʘʪʠʚʥʳʤ ʦʨʛʘʥʘʤ 
ʧʰʝʥʠʮʳ ʠ ʚ ʩʣʦʷʭ ʧʨʠʢʦʨʥʝʚʦʡ ʧʦʯʚʳ, ʪʘʢʞʝ ʦʪʤʝʯʝʥʳ ʥʝʢʦʪʦʨʳʝ ʨʘʟʣʠʯʠʷ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʚ ʥʘʜʟʝʤʥʳʭ 
ʯʘʩʪʷʭ (ʩʪʝʙʝʣʴ, ʣʠʩʪʴʷ, ʢʦʣʦʩ) ʧʰʝʥʠʮʳ ʥʘ ʙʦʛʘʨʝ ʦʙʥʘʨʫʞʝʥʦ 15 ʚʠʜʦʚ ʚ ʢʦʣʠʯʝʩʪʚʝ 124 ʵʢʟ. ʦʩʦʙʝʡ, 
ʪʦʛʜʘ ʢʘʢ ʚ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʝ ï 30 ʚʠʜʦʚ ʚ ʢʦʣʠʯʝʩʪʚʝ 316 ʵʢʟ. ʦʩʦʙʝʡ. ʎʠʬʨʳ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʢʦʨʥʝʚʘʷ 
ʩʠʩʪʝʤʘ ʚ 2 ʨʘʟʘ ʙʦʣʴʰʝ ʟʘʩʝʣʝʥʘ ʚʠʜʘʤʠ ʠ ʚ 2,5 ʨʘʟʘ ï ʢʦʣʠʯʝʩʪʚʦʤ ʠʭ ʦʩʦʙʝʡ. ɽʩʣʠ ʚ ʥʘʜʟʝʤʥʳʭ ʯʘʩʪʷʭ 
ʦʪʤʝʯʝʥʳ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʦʪʨʷʜʦʚ Rhabditida (3 ʚʠʜʘ), Dorylaimida (1 ʚʠʜ) ʠ Panagrolaimida (11 ʚʠʜʦʚ), ʪʦ ʚ 
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ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʝ ï Rhabditida (5 ʚʠʜʦʚ), Dorylaimida (2 ʚʠʜʘ), Plectida (2 ʚʠʜʘ), Diplogasterida ʠ Mononchida 
ï ʧʦ 1-ʤʫ ʚʠʜʫ, ʦʪʨ. Panogrolaimida ï 19 ʚʠʜʦʚ. ɺ ʥʘʜʟʝʤʥʳʭ ʯʘʩʪʷʭ ʥʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʦʩʦʙʝʡ ʠʤʝʶʪ 
Paraphelenchus pseudoparietinus, ʘ ʚ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʝ Aphelenchus avenae, Ditylenchus dipsaci ʠ 
Paratylenchus pratensis.  

ɺ ʧʨʠʢʦʨʥʝʚʦʡ ʧʦʯʚʝ ʧʰʝʥʠʮʳ ʥʘ ʙʦʛʘʨʝ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ ʚʩʝ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʬʘʫʥʳ ʥʝʤʘʪʦʜ, ʥʦ 
ʥʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʚʠʜʦʚ ʠ ʠʭ ʦʩʦʙʝʡ ʩʦʩʨʝʜʦʪʦʯʝʥʳ ʚ ʩʣʦʝ 0 ï 10 ʩʤ (51 ʚʠʜ, ʚ ʢʦʣʠʯʝʩʪʚʝ 739 ʵʢʟ. 
ʦʩʦʙʝʡ, ʘ ʚ ʩʣʦʝ 10ï20 ʩʤ ï 43 ʚʠʜʘ ʚ ʢʦʣʠʯʝʩʪʚʝ 464 ʵʢʟ. ʦʩʦʙʝʡ). ʉʨʝʜʠ ʚʠʜʦʚ ʥʝʤʘʪʦʜ, ʥʘʡʜʝʥʥʳʭ ʚ 
ʧʨʠʢʦʨʥʝʚʦʡ ʧʦʯʚʝ, ʜʦʤʠʥʠʨʦʚʘʣʠ ʥʝʤʘʪʦʜʳ ʧʨʠʥʘʜʣʝʞʘʱʠʝ ʨʦʜʘʤ Rhabditis, Heterocephalobus, 
Acrobeloides, Aphelenchus ʠ Aphelenchoides. ʅʘʧʨʦʪʠʚ ʵʪʠʤ ʥʝʤʘʪʦʜʘʤ, ʚ ʩʣʦʷʭ ʧʨʠʢʦʨʥʝʚʦʡ ʧʦʯʚʳ 
ʠʤʝʶʪʩʷ ʚʠʜʳ, ʦʩʦʙʠ ʢʦʪʦʨʳʭ ʤʘʣʦʯʠʩʣʝʥʥʳ ʠ ʦʙʠʪʘʶʪ ʪʦʣʴʢʦ ʚ ʦʧʨʝʜʝʣʝʥʥʦʤ ʙʠʦʪʦʧʝ. ʀʤʠ ʷʚʣʷʶʪʩʷ 
Eucephalobus oxyuroides, Acrobeles ciliatus, Eudorylaimus uzbekistanicus, Mylonchulus solus, ʢʦʪʦʨʳʝ 
ʥʘʡʜʝʥʳ ʪʦʣʴʢʦ ʚ ʚʝʨʭʥʝʤ ʩʣʦʝ ʧʨʠʢʦʨʥʝʚʦʡ ʧʦʯʚʳ.  

ɸʥʘʣʦʛʠʯʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʚʠʜʦʚ ʠ ʠʭ ʦʩʦʙʝʡ ʙʳʣʦ ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʪʘʢʞʝ ʚ ʬʘʫʥʝ ʥʝʤʘʪʦʜ 
ʧʰʝʥʠʮʳ ʦʨʦʰʘʝʤʳʭ ʧʦʣʝʡ, ʥʦ ʢʘʢ ʧʦ ʚʝʛʝʪʘʪʠʚʥʳʤ ʦʨʛʘʥʘʤ ʨʘʩʪʝʥʠʠ, ʪʘʢ ʠ ʧʦ ʩʣʦʷʤ ʧʨʠʢʦʨʥʝʚʦʡ ʧʦʯʚʳ 
ʨʘʩʧʦʣʦʞʝʥʳ ʦʥʠ ʥʘʤʥʦʛʦ ʧʣʦʪʥʝʝ. ɺ ʥʘʜʟʝʤʥʳʭ ʯʘʩʪʷʭ ʧʰʝʥʠʮʳ ʙʳʣʠ ʦʪʤʝʯʝʥʳ 22 ʚʠʜʘ ʚ ʢʦʣʠʯʝʩʪʚʝ 
247 ʦʩʦʙʝʡ, ʘ ʚ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʝ ï 32 ʚʠʜʘ ʚ ʢʦʣʠʯʝʩʪʚʝ 547 ʦʩʦʙʝʡ. ɺ ʥʘʜʟʝʤʥʳʭ ʯʘʩʪʷʭ, ʢʨʦʤʝ ʚʠʜʦʚ 
ʨʦʜʘ Rhabditis ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʦʩʦʙʝʡ ʜʦʩʪʠʛʘʣʠ Heterocephalobus elongatus, Paraphelenchus tritici, 
Aphelenchoides parietinus, Pratylenchus pratensis, Pratylenchus thornei, ʦʩʦʙʝʥʥʦ ʤʥʦʛʦʯʠʩʣʝʥʥʘ 
ʧʘʨʘʟʠʪʠʯʝʩʢʘʷ ʧʰʝʥʠʯʥʘʷ ʥʝʤʘʪʦʜʘ Anguina tritici. ʇʝʨʝʯʠʩʣʝʥʥʳʝ ʚʠʜʳ, ʚ ʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ 
ʦʪʤʝʯʝʥʳ ʪʘʢʞʝ ʠ ʚ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʝ, ʠ ʚ ʩʣʦʷʭ ʧʨʠʢʦʨʥʝʚʦʡ ʧʦʯʚʳ. 

ʈʘʩʪʝʥʠʝʷʜʥʳʭ ʠ ʧʦʯʚʝʥʥʳʭ ʥʝʤʘʪʦʜ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʠʭ ʦʪ ʪʨʦʬʠʯʝʩʢʦʡ ʩʚʷʟʠ ʩ ʨʘʩʪʝʥʠʷʤʠ, 
ʩʧʦʩʦʙʦʚ ʧʠʪʘʥʠʷ ʠ ʤʝʩʪʦʦʙʠʪʘʥʠʷ, ʧʨʠʥʷʪʦ ʧʦʜʨʘʟʜʝʣʷʪʴ ʥʘ ʨʷʜ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʛʨʫʧʧʳ (ɸ.ɸ. ʇʘʨʘʤʦʥʦʚ, 
1962 I Jeates, 1993). ʕʪʦ, ʩʚʦʙʦʜʥʦʞʠʚʫʱʠʝ ʧʦʯʚʝʥʥʳʝ ʥʝʤʘʪʦʜʳ, ʧʠʪʘʶʱʠʝʩʷ ʦʜʥʦʢʣʝʪʦʯʥʳʤʠ 
ʦʨʛʘʥʠʟʤʘʤʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʙʘʢʪʝʨʠʷʤʠ (ʙʘʢʪʝʨʠʦʪʨʦʬʳ); ʥʝʤʘʪʦʜʳ, ʦʙʠʪʘʶʱʠʝ ʚʦ ʚʣʘʞʥʦʡ ʧʦʯʚʝ ʠ ʚ 
ʧʨʝʩʥʦʡ ʚʦʜʝ, ʠ ʧʠʪʘʶʱʠʝʩʷ ʜʝʪʨʠʪʦʤ (ʜʝʪʨʠʪʦʬʘʛʠ); ʭʠʱʥʳʝ ʥʝʤʘʪʦʜʳ ï ʧʠʪʘʶʱʠʝʩʷ ʣʠʯʠʥʢʘʤʠ 
ʧʘʨʘʟʠʪʠʯʝʩʢʠʭ ʬʠʪʦʥʝʤʘʪʦʜ ʠ ʤʝʣʢʠʤʠ ʥʝʤʘʪʦʜʘʤʠ; ʠʩʪʠʥʥʳʝ ʩʘʧʨʦʙʠʦʥʪʳ ï ʞʠʚʫʱʠʝ ʚ 
ʩʘʧʨʦʙʠʦʪʠʯʝʩʢʠʭ ʦʯʘʛʘʭ (ʵʫʩʘʧʨʦʙʠʦʥʪʳ); ʥʝʤʘʪʦʜʳ, ʘʩʩʦʮʠʠʨʫʶʱʠʝ ʩ ʨʘʩʪʝʥʠʷʤʠ ʠ ʧʠʪʘʶʱʠʝʩʷ ʢʘʢ 
ʦʨʛʘʥʠʯʝʩʢʠʤʠ ʦʩʪʘʪʢʘʤʠ, ʪʘʢ ʠ ʩʦʢʘʤʠ ʠ ʪʢʘʥʷʤʠ ʞʠʚʳʭ ʨʘʩʪʝʥʠʡ (ʧʦʣʠʪʨʦʬʳ); ʥʝʪʠʧʠʯʥʳʝ 
ʬʠʪʦʧʘʨʘʟʠʪʳ ï ʦʙʠʪʘʶʱʠʝ ʚ ʨʠʟʦʩʬʝʨʝ ʨʘʩʪʝʥʠʡ ʠ ʧʠʪʘʶʱʠʝʩʷ ʠʭ ʩʦʢʘʤʠ (ʵʢʪʦʧʘʨʘʟʠʪʠʯʝʩʢʠʝ 
ʬʠʪʦʥʝʤʘʪʦʜʳ); ʧʘʨʘʟʠʪʠʯʝʩʢʠʝ ʤʠʢʦʛʝʣʴʤʠʥʪʳ ï ʧʠʪʘʶʱʠʝʩʷ ʤʠʮʝʣʠʝʤ ʧʦʯʚʝʥʥʳʭ ʛʨʠʙʦʚ; ʠ ʥʘʢʦʥʝʮ, 
ʠʩʪʠʥʥʳʝ ʬʠʪʦʥʝʤʘʪʦʜʳ ï ʞʠʚʫʱʠʝ ʚ ʨʘʟʣʠʯʥʳʭ ʦʨʛʘʥʘʭ ʠ ʪʢʘʥʷʭ ʨʘʩʪʝʥʠʡ, ʠ ʧʠʪʘʶʱʠʝʩʷ ʠʭ ʩʦʢʘʤʠ. ɺ 
ʥʘʰʝʤ ʤʘʪʝʨʠʘʣʝ ʠʤʝʶʪʩʷ ʚ ʨʘʟʣʠʯʥʦʤ ʢʦʣʠʯʝʩʪʚʝ ʚʠʜʦʚ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʚʩʝʭ 8-ʤʠ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʛʨʫʧʧ. 

ɺ ʥʝʤʘʪʦʜʦʬʘʫʥʝ ʧʰʝʥʠʮʳ ʥʘ ʙʦʛʘʨʝ ʠ ʦʨʦʰʘʝʤʳʭ ʟʝʤʝʣʴ, ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʚ ʭʦʟʷʡʩʪʚʘʭ ʜʚʫʭ 
ʨʘʡʦʥʦʚ ʙʘʢʪʝʨʠʦʪʨʦʬʳ ʩʦʩʪʘʚʣʷʶʪ 16 ʚʠʜʦʚ, ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʨʦʜʘʤ Diphtherophora, Laimodorus, 
Eudorylaimus, Dorylaimoldes, Tylencholaimus ʠ ʥʝʢʦʪʦʨʳʝ ʧʨʝʜʩʪʘʚʠʪʝʣʠ Tylenchus (Tylenchus filiformis, 
Tylenchus leptosoma). ɺʩʝ ʚʠʜʳ ʜʘʥʥʦʡ ʛʨʫʧʧʳ ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʚ ʧʨʠʢʦʨʥʝʚʦʡ ʧʦʯʚʝ, ʥʦ ʥʝʩʢʦʣʴʢʦ ʦʩʦʙʝʡ 
Tylenchus filiformis ʠ Eudorylaimus monhystera, ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʪʘʢʞʝ ʚ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʝ ʙʦʛʘʨʥʦʡ ʠ 
ʦʨʦʰʘʝʤʦʡ ʧʰʝʥʠʮʳ. 

ɼʝʪʨʠʪʦʬʘʛʠ ʧʨʝʜʩʪʘʚʣʝʥʳ 8 ʚʠʜʘʤʠ, ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʨʦʜʘʤ Monhystera, Rhabdolaimus ʠ Alaimus. 
ʆʩʦʙʠ ʵʪʠʭ ʚʠʜʦʚ ʦʙʥʘʨʫʞʝʥʳ ʚ ʧʨʠʢʦʨʥʝʚʦʡ ʧʦʯʚʝ ʧʰʝʥʠʮʳ ʦʨʦʰʘʝʤʳʭ ʧʦʣʝʡ. 

ʍʠʱʥʳʝ ʥʝʤʘʪʦʜʳ ʧʨʝʜʩʪʘʚʣʝʥʳ 7 ʚʠʜʘʤʠ, ʧʨʠʥʘʜʣʝʞʘʱʠʝ ʨʦʜʘʤ Mononchus, Clarcus, 
Mylonchulus, Nygolaimus ʠ Mesodorylaimus, ʢʦʪʦʨʳʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚ ʦʩʥʦʚʥʦʤ ʚ ʧʨʠʢʦʨʥʝʚʦʡ ʧʦʯʚʝ, ʩ 
ʤʘʣʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʦʩʦʙʝʡ. ʆʜʥʘʢʦ, ʥʝʩʢʦʣʴʢʦ ʦʩʦʙʝʡ Nygolaimus brachyuris ʠ Clarcus parvus 
ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʚ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʝ ʧʰʝʥʠʮʳ ʥʘ ʙʦʛʘʨʝ. 

ʕʫʩʘʧʨʦʙʠʦʥʪʳ ʧʨʝʜʩʪʘʚʣʝʥʳ 8 ʚʠʜʘʤʠ, ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʨʦʜʘʤ Diplogaster, Diploscapter, Rhabditis, 
Mesorhabditis ʠ Pelodera, ʢʦʪʦʨʳʝ ʜʦʩʪʘʪʦʯʥʦ ʚ ʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ ʦʩʦʙʝʡ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʥʘʜʟʝʤʥʳʭ ʠ 
ʧʦʜʟʝʤʥʳʭ ʯʘʩʪʷʭ ʧʰʝʥʠʮʳ ʠ ʚ ʠʭ ʧʨʠʢʦʨʥʝʚʦʡ ʧʦʯʚʝ. ʉʨʝʜʠ ʵʫʩʘʧʨʦʙʠʦʥʪʦʚ, ʩʨʘʚʥʠʪʝʣʴʥʦ ʨʝʜʢʠʤ 
ʚʠʜʦʤ ʷʚʣʷʝʪʩʷ Pelodera cylindrica, ʢʦʪʦʨʳʡ ʚ ʥʝʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ ʦʩʦʙʠ ʦʙʥʘʨʫʞʝʥ ʚ ʚʝʛʝʪʘʪʠʚʥʳʭ 
ʦʨʛʘʥʘʭ ʠ ʚ ʧʨʠʢʦʨʥʝʚʦʡ ʧʦʯʚʝ ʧʰʝʥʠʮʳ ʥʘ ʙʦʛʘʨʝ. 

ʕʢʦʣʦʛʠʯʝʩʢʘʷ ʛʨʫʧʧʘ ʥʝʤʘʪʦʜ, ʘʩʩʦʮʠʠʨʫʶʱʠʭ ʩ ʨʘʩʪʝʥʠʷʤʠ (ʧʦʣʠʪʨʦʬʳ), ʷʚʣʷʶʪʩʷ ʥʘʠʙʦʣʝʝ 
ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʚʠʜʘʤʠ ʥʝʤʘʪʦʜ, ʢʦʪʦʨʳʝ ʚ ʥʝʤʘʪʦʜʘʬʘʫʥʝ ʧʰʝʥʠʮʳ ʥʘ ʙʦʛʘʨʝ ʠ ʦʨʦʰʘʝʤʳʭ ʧʦʣʝʡ, 
ʩʦʩʪʦʠʪ ʠʟ 25 ʚʠʜʦʚ, ʧʨʠʥʘʜʣʝʞʘʱʠʭ ʨʦʜʘʤ Anaplectus, Plectus, Proteroplectus, Cephalobus, Eucephalobus, 
Heterocephalobus, Acrobeles, Acrobeloides, Chiloplacus, Zeldia, Cervidellus, ʥʝʢʦʪʦʨʳʝ ʚʠʜʳ Tylenchus ʠ 
Ditylenchus. ʇʨʝʜʩʪʘʚʠʪʝʣʠ ʜʘʥʥʦʡ ʵʢʦʛʨʫʧʧʳ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ ʚ ʩʣʦʷʭ ʧʨʠʢʦʨʥʝʚʦʡ ʧʦʯʚʳ ʠ ʚ 
ʚʝʛʝʪʘʪʠʚʥʳʭ ʦʨʛʘʥʘʭ ʧʰʝʥʠʮʳ. ʀʟ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʜʘʥʥʦʡ ʛʨʫʧʧʳ ʚʠʜ Heterocephalobus elongatus 
ʷʚʣʷʝʪʩʷ ʜʦʤʠʥʠʨʫʶʱʠʤ ʚʠʜʦʤ ʩʨʝʜʠ ʧʦʣʠʪʨʦʬʦʚ. ʈʝʜʢʠʤʠ ʚʠʜʘʤʠ ʛʨʫʧʧʳ ʷʚʣʷʶʪʩʷ Proteroplectus 
parvus, Proteroplectus tenuis ʠ Plectus parietinus. ʅʝʩʢʦʣʴʢʦ ʦʩʦʙʝʡ Anaplectus granulosus, Plectus cirratus ʠ 
Proteroplectus assimilis, ʪʘʢʞʝ ʙʳʣʠ ʥʘʡʜʝʥʳ ʚ ʚʝʛʝʪʘʪʠʚʥʳʭ ʦʨʛʘʥʘʭ ʧʰʝʥʠʮʳ. 

ʅʘʠʙʦʣʴʰʝʛʦ ʚʥʠʤʘʥʠʷ ʧʨʠʚʣʝʢʘʶʪ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʧʦʩʣʝʜʫʶʱʠʭ ʪʨʝʭ ʵʢʦʛʨʫʧʧ.  
ʅʝʪʠʧʠʯʥʳʝ ʬʠʪʦʧʘʨʘʟʠʪʳ ʠʣʠ ʵʢʪʦʧʘʨʘʟʠʪʳ, ʧʨʝʜʩʪʘʚʣʝʥʳ 12 ʚʠʜʘʤʠ, ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʨʦʜʘʤ 

Aglenchus, Helicotylenchus, Merlinius, Tylenchorhynchus, Rotylenchus, Paratylenchus. ʇʨʝʜʩʪʘʚʠʪʝʣʠ ʛʨʫʧʧʳ 
ʵʢʪʦʧʘʨʘʟʠʪʦʚ, ʧʦ ʩʚʦʠʤ ʧʨʠʟʥʘʢʘʤ ʠ ʩʧʦʩʦʙʫ ʧʠʪʘʥʠʷ, ʦʙʠʪʘʶʪ ʚ ʧʨʠʢʦʨʥʝʚʦʡ ʧʦʯʚʝ ʠ ʚʨʝʤʷ ʦʪ ʚʨʝʤʝʥʠ 
ʩʚʦʠʤ ʤʦʱʥʳʤ ʩʪʠʣʝʪʦʤ (ʨʦʪʦʚʘʷ ʧʦʣʦʩʪʴ, ʧʨʝʦʙʨʘʟʦʚʘʥʥʘʷ ʚ ʟʘʦʩʪʨʸʥʥʳʡ ʧʨʦʢʘʣʳʚʘʶʱʠʡ ʦʨʛʘʥ) 
ʧʨʦʢʘʣʳʚʘʝʪ ʢʦʨʝʰʦʢ ʠ ʩʦʩʫʪ ʛʦʪʦʚʫʶ ʞʠʜʢʫʶ ʧʠʱʫ. ɺ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʦʥʠ ʧʨʦʥʠʢʘʶʪ ʚʦ ʚʥʫʪʨʴ 
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ʨʘʩʪʝʥʠʡ ʠ ʧʨʦʜʦʣʞʘʶʪ ʧʘʨʘʟʠʪʠʯʝʩʢʦʝ ʧʠʪʘʥʠʝ. ʇʦ ʥʘʰʠʤ ʜʘʥʥʳʤ, ʚ ʬʘʫʥʝ ʥʝʤʘʪʦʜ ʧʰʝʥʠʮʳ 
ʵʢʪʦʧʘʨʘʟʠʪʠʯʝʩʢʠʝ ʚʠʜʳ ʚ ʦʩʥʦʚʥʦʤ ʩʦʩʨʝʜʦʪʦʯʝʥʳ ʚ ʧʦʯʚʝ ʨʠʟʦʩʬʝʨʳ, ʥʦ ʠʥʦʛʜʘ ʤʳ ʥʘʭʦʜʠʣʠ ʠʭ 
ʚʥʫʪʨʠ ʦʨʛʘʥʦʚ ʠ ʪʢʘʥʝʡ ʨʘʩʪʝʥʠʡ. ɺ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ, ʪʘʢʦʚʳʤʠ ʙʳʣʠ Helicotylenchus multicinctus 
ʦʩʦʙʝʥʥʦ Paratylenchus amblycephalus, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʩʘʤʳʤʠ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʤʠ ʚʠʜʘʤʠ ʩʨʝʜʠ 
ʵʢʪʦʧʘʨʘʟʠʪʦʚ ʧʰʝʥʠʮʳ. 

ʄʠʢʦʛʝʣʴʤʠʥʪʳ ʧʨʝʜʩʪʘʚʣʝʥʳ 10 ʚʠʜʘʤʠ, ʧʨʠʥʘʜʣʝʞʘʱʠʝ ʨʦʜʘʤ Aphelenchus, Paraphelenchus, 
Aphelenchoides, Paraphelenchoides, Seinura. ɺʠʜʳ ʤʠʢʦʛʝʣʴʤʠʥʪʦʚ ʚ ʦʩʥʦʚʥʦʤ ʷʚʣʷʶʪʩʷ ʧʘʨʘʟʠʪʘʤʠ 
ʧʦʯʚʝʥʥʳʭ ʛʨʠʙʦʚ. ʆʜʥʘʢʦ, ʦʥʠ ʯʘʩʪʦ ʧʦʩʝʣʷʶʪʩʷ ʚ ʙʦʣʴʥʳʝ ʠ ʟʜʦʨʦʚʳʝ ʪʢʘʥʠ ʨʘʟʣʠʯʥʳʭ ʟʝʣʝʥʳʭ 
ʨʘʩʪʝʥʠʡ, ʠ ʚʝʜʫʪ ʩʝʙʷ ʢʘʢ ʥʘʩʪʦʷʱʠʝ ʵʥʜʦʧʘʨʘʟʠʪʳ. ɺ ʥʘʰʝʤ ʤʘʪʝʨʠʘʣʝ ʪʘʢʦʚʳʤʠ ʷʚʣʷʶʪʩʷ 
Paraphelenchus pseudoparietinus, Aphelenchus avenae, Aphelenchoides bicaudatus, Aphelenchoides 
parietinus. 

ʀʩʪʠʥʥʳʝ ʧʘʨʘʟʠʪʠʯʝʩʢʠʝ ʬʠʪʦʥʝʤʘʪʦʜʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʪʘʢʞʝ 10 ʚʠʜʘʤʠ, ʧʨʠʥʘʜʣʝʞʘʱʠʝ ʨʦʜʘʤ 
Paraphelenchus, Ditylenchus, Neotylenchus, Paratylenchus, Hoplolaimus, Anguina. ʇʦ ʥʘʰʠʤ ʜʘʥʥʳʤ, 
ʥʝʤʘʪʦʜʳ ʜʘʥʥʦʡ ʛʨʫʧʧʳ, ʚʳʜʝʣʷʶʪʩʷ ʥʝʨʘʚʥʦʤʝʨʥʳʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ ʚʠʜʦʚ. ʅʘ ʙʦʛʘʨʝ ʩ ʩʫʭʠʤ ʠ 
ʞʘʨʢʠʤ ʢʣʠʤʘʪʦʤ, ʦʥʠ ʷʚʣʷʶʪʩʷ ʤʘʣʦʯʠʩʣʝʥʥʳʤʠ. ʅʘʧʨʠʤʝʨ, ʥʘ ʙʦʛʘʨʝ ʚ ʩʦʩʪʘʚʝ ʬʘʫʥʳ ʥʝʤʘʪʦʜ ʚʠʜʳ 
Paraphelenchus tritici, Ditylenchus destructor, Neotylenchus consobrinus, Paratylenchus thornei, Anguina tritici 
ʚʦʦʙʱʝ ʦʪʩʫʪʩʪʚʦʚʘʣʠ, ʪʦʛʜʘ, ʢʘʢ ʥʘ ʦʨʦʰʘʝʤʳʭ ʧʦʣʷʭ ʷʚʣʷʶʪʩʷ ʙʦʣʝʝ ʠʣʠ ʤʝʥʝʝ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʤʠ 
ʚʠʜʘʤʠ, ʦʩʦʙʠ ʥʝʢʦʪʦʨʳʭ ʚʠʜʦʚ ʚ ʚʝʛʝʪʘʪʠʚʥʳʭ ʦʨʛʘʥʘʭ ʧʰʝʥʠʮʳ ʜʦʩʪʠʛʘʶʪ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ. ʂʨʦʤʝ 
ʵʪʦʛʦ, ʥʘ ʥʝʢʦʪʦʨʳʭ ʦʨʦʰʘʝʤʳʭ ʧʦʣʷʭ, ʧʰʝʥʠʮʘ ʙʳʣʘ ʟʘʨʘʞʝʥʘ ʩʧʝʮʠʬʠʯʝʩʢʠʤ ʧʘʨʘʟʠʪʦʤ ï ʧʰʝʥʠʯʥʦʡ 
ʥʝʤʘʪʦʜʦʡ (Anguina tritici). ɿʘʨʘʞʝʥʥʳʝ ʵʪʠʤ ʧʘʨʘʟʠʪʦʤ ʨʘʩʪʝʥʠʷ ʙʳʣʠ ʟʘʤʝʪʥʦ ʥʠʟʢʦʛʦ ʨʦʩʪʘ, ʣʠʩʪʴʷ 
ʠʩʢʨʠʚʣʝʥʳ, ʢʦʣʦʩ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʟʜʦʨʦʚʳʤʠ ʢʦʣʦʩʴʷʤʠ ʪʝʤʥʦʚʘʪʳʡ, ʢʦʨʦʪʢʠʡ, ʠʟʦʛʥʫʪʳʡ ʠ ʥʝʤʥʦʛʦ 
ʰʠʨʝ. ɺ ʟʘʨʘʞʝʥʥʦʤ ʢʦʣʦʩʝ ʚʤʝʩʪʦ ʟʸʨʝʥ ʧʰʝʥʠʮʳ ʦʙʨʘʟʫʶʪʩʷ ʪʚʝʨʜʳʝ ʠ ʪʝʤʥʦʛʦ ʮʚʝʪʘ ʛʘʣʣʳ, 
ʥʘʧʦʣʥʝʥʥʳʝ ʣʠʯʠʥʢʘʤʠ ʧʘʨʘʟʠʪʘ. 
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ʉɽʂʎɯʗ: ɽʂʆʃʆɻɯʗ 
 

ɺʠʢʪʦʨʠʷ ʈʘʩʪʦʧʯʠʥʦʚʘ  
(ʂʫʨʩʢ, ʈʦʩʩʠʷ) 

 
ʅɸʂʆʇʃɽʅʀɽ ʊʗɾɽʃʓʍ ʄɽʊɸʃʃʆɺ ɺ ʇʆʏɺɽ ʋʈɹɸʅʀɿʀʈʆɺɸʅʅʓʍ ʊɽʈʈʀʊʆʈʀʁ 

 
ɸʥʪʨʦʧʦʛʝʥʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʯʝʣʦʚʝʢʘ ʧʨʠʚʦʜʠʪ ʢ ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʟʘʛʨʷʟʥʝʥʠʶ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, 

ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʦʛʦ ʦʥʘ ʫʞʝ ʥʝ ʩʧʦʩʦʙʥʘ ʩʘʤʦʦʯʠʱʘʪʴʩʷ ʠ ʚʦʩʩʪʘʥʘʚʣʠʚʘʪʴ ʧʨʠʨʦʜʥʳʝ ʨʝʩʫʨʩʳ ʚ 
ʥʝʦʙʭʦʜʠʤʳʭ ʯʝʣʦʚʝʢʫ ʦʙʲʝʤʘʭ. ʆʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʭʘʨʘʢʪʝʨʥʳʭ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠ ʟʥʘʯʠʤʳʭ ʧʨʦʮʝʩʩʦʚ 
ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʧʦʯʚ ʫʨʙʘʥʠʟʠʨʦʚʘʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʷʚʣʷʝʪʩʷ ʠʟʤʝʥʝʥʠʝ ʠʭ ʭʠʤʠʯʝʩʢʦʛʦ 
ʩʦʩʪʘʚʘ, ʚ ʯʘʩʪʥʦʩʪʠ ʟʘʛʨʷʟʥʝʥʠʝ ʧʦʯʚ ʪʷʞʝʣʳʤʠ ʤʝʪʘʣʣʘʤʠ.  

ʀʟʫʯʘʣʠʩʴ ʧʨʦʙʣʝʤʳ ʟʘʛʨʷʟʥʝʥʠʷ ʫʨʙʘʥʠʟʠʨʦʚʘʥʥʳʭ ʧʦʯʚ ʨʘʟʣʠʯʥʳʤʠ ʬʦʨʤʘʤʠ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ 
ʥʘ ʧʨʠʤʝʨʝ ʧʦʩʝʣʢʘ ʇʨʷʤʠʮʳʥʦ ʆʢʪʷʙʨʴʩʢʦʛʦ ʨʘʡʦʥʘ ʂʫʨʩʢʦʡ ʦʙʣʘʩʪʠ. ʇʦʚʳʰʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʊʄ ʚ 
ʫʨʙʘʥʠʟʠʨʦʚʘʥʥʳʭ ʧʦʯʚʘʭ ï ʨʝʟʫʣʴʪʘʪ ʢʦʤʧʣʝʢʩʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʪʝʭʥʦʛʝʥʥʳʭ ʬʘʢʪʦʨʦʚ. 
ʇʦʩʪʫʧʘʶʱʠʝ ʚ ʧʦʯʚʫ ʊʄ ʦʢʘʟʳʚʘʶʪ ʥʝʛʘʪʠʚʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ, ʧʨʦʠʩʭʦʜʷʱʠʝ 
ʚ ʧʦʯʚʝ, ʘ ʪʘʢʞʝ ʩʧʦʩʦʙʥʳ ʧʝʨʝʜʘʚʘʪʴʩʷ ʧʦ ʛʝʦʭʠʤʠʯʝʩʢʠʤ ʠ ʧʠʱʝʚʳʤ ʮʝʧʷʤ ʚ ʩʦʧʨʝʜʝʣʴʥʳʝ ʩʨʝʜʳ 
(ʚʦʟʜʫʭ, ʧʦʚʝʨʭʥʦʩʪʥʳʝ ʠ ʧʦʜʟʝʤʥʳʝ ʚʦʜʳ, ʨʘʩʪʝʥʠʷ), ʧʨʝʜʩʪʘʚʣʷʪʴ ʦʧʘʩʥʦʩʪʴ ʜʣʷ ʥʘʩʝʣʝʥʠʷ ʠ ʥʘʥʦʩʠʪʴ 
ʩʫʱʝʩʪʚʝʥʥʳʡ ʚʨʝʜ ʝʛʦ ʟʜʦʨʦʚʴʶ [1, ʩ. 200-205]. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʣʷ ʰʠʨʦʢʦʛʦ ʢʨʫʛʘ ʊʄ, ʧʦʤʠʤʦ 
ʧʨʷʤʦʛʦ ʪʦʢʩʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʞʠʚʳʝ ʦʨʛʘʥʠʟʤʳ, ʫʩʪʘʥʦʚʣʝʥʳ ʦʪʜʘʣʝʥʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ, 
ʚʳʨʘʞʝʥʥʳʝ ʚ ʚʠʜʝ ʧʦʩʣʝʜʩʪʚʠʡ ʤʫʪʘʛʝʥʥʦʛʦ ʭʘʨʘʢʪʝʨʘ, ʧʨʦʷʚʣʷʶʱʠʭʩʷ ʛʦʨʘʟʜʦ ʧʦʟʞʝ. ʎʝʣʴʶ ʨʘʙʦʪʳ 
ʷʚʣʷʣʦʩʴ ʠʟʫʯʝʥʠʝ ʜʠʥʘʤʠʢʠ ʩʦʜʝʨʞʘʥʠʷ ʚʘʣʦʚʳʭ ʠ ʧʦʜʚʠʞʥʳʭ ʬʦʨʤ ʊʄ ʚ ʧʦʯʚʘʭ ʧʦʩʝʣʢʘ ʇʨʷʤʠʮʳʥʦ 
ʆʢʪʷʙʨʴʩʢʦʛʦ ʨʘʡʦʥʘ ʂʫʨʩʢʦʡ ʦʙʣʘʩʪʠ.  

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʩʣʫʞʠʣʘ ʪʝʨʨʠʪʦʨʠʷ ʞʠʣʦʡ ʟʘʩʪʨʦʡʢʠ ʚ ʧʦʩʝʣʢʝ. ʆʙʨʘʟʮʳ ʦʪʦʙʨʘʥʳ ʩ 
ʫʯʝʪʦʤ ʪʨʝʙʦʚʘʥʠʡ ɻʆʉʊʘ 17.4.3.01.83 çʆʭʨʘʥʘ ʧʨʠʨʦʜʳ. ʇʦʯʚʳ. ʆʙʱʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʦʪʙʦʨʫ ʧʨʦʙè. 
ɸʥʘʣʠʟʠʨʦʚʘʣʠʩʴ ʦʙʨʘʟʮʳ, ʦʪʦʙʨʘʥʥʳʝ ʩ ʛʣʫʙʠʥʳ 0ï20 ʩʤ. ʆʧʨʝʜʝʣʷʣʠʩʴ ʧʦʜʚʠʞʥʳʝ ʬʦʨʤʳ ʪʷʞʝʣʳʭ 
ʤʝʪʘʣʣʦʚ ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʘʪʦʤʥʦ-ʘʙʩʦʨʙʮʠʦʥʥʳʤ ʤʝʪʦʜʦʤ (7 ʧʦʢʘʟʘʪʝʣʝʡ). 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ: ʚ ʧʦʩʝʣʢʝ ʇʨʷʤʠʮʳʥʦ 
ʆʢʪʷʙʨʴʩʢʦʛʦ ʨʘʡʦʥʘ ʂʫʨʩʢʦʡ ʦʙʣʘʩʪʠ ʥʝ ʥʘʙʣʶʜʘʣʦʩʴ ʧʨʝʚʳʰʝʥʠʷ ʧʨʝʜʝʣʴʥʦ-ʜʦʧʫʩʪʠʤʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ 
ʚʩʝʭ ʠʩʩʣʝʜʫʝʤʳʭ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ, ʢʘʢ ʧʦʜʚʠʞʥʳʭ, ʪʘʢ ʠ ʚʘʣʦʚʳʭ ʬʦʨʤ (ʪʘʙʣʠʮʘ 1). 

ʊʘʙʣʠʮʘ 1. ʉʦʜʝʨʞʘʥʠʝ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʚ ʧʦʯʚʘʭ ʧʦʩʝʣʢʘ ʇʨʷʤʠʮʳʥʦ ʂʫʨʩʢʦʡ ʦʙʣʘʩʪʠ [2, ʩ. 76; 
3, ʩ. 122-124]. 

 

ʕʣʝʤʝʥʪʳ ʠ ʩʦʝʜʠʥʝʥʠʷ ʊʄ 
ʌʘʢʪʠʯʝʩʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʊʄ 

ʤʛ/ʢʛ 
ʌʦʥʦʚʦʝ ʩʦʜʝʨʞʘʥʠʝ ʊʄ 

ʤʛ/ʢʛ 
ʇɼʂ 
ʤʛ/ʢʛ 

ʇʦʜʚʠʞʥʳʝ ʬʦʨʤʳ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ, ʤʛ/ʢʛ 

ʉʚʠʥʝʮ (Pb) 1,76 Ñ 0,44 0,93 6,0 

ʅʠʢʝʣʴ (Ni) 0,85 Ñ 0,36 2,97 4,0 

ʂʘʜʤʠʡ(Cd) 0,10 Ñ 0,03 0,01 0,5 

ʄʝʜʴ (Cu) 0,07 Ñ 0,02 0,75 3,0 

ʄʘʨʛʘʥʝʮ(Mn) 9,67 Ñ 2,22 17,28 80,0 

ʎʠʥʢ(Zn) 5,75 Ñ 1,90 1,67 23,0 

ʂʦʙʘʣʴʪ(Co) 0,11 Ñ 0,05 0,08 5,0 

ɺʘʣʦʚʳʝ ʬʦʨʤʳ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ, ʤʛ/ʢʛ 

ʄʝʜʴ (Cu) 12,00 Ñ 2,76 22 55,0 

ʄʘʨʛʘʥʝʮ(Mn) 243,57 Ñ 56,02 140 1500,00 

ʎʠʥʢ(Zn) 42,37 Ñ 13,98 52 100,00 

ʅʠʢʝʣʴ (Ni) 15,35 Ñ 63,45 33 85,00 

ʂʘʜʤʠʡ(Cd) 0,24 Ñ 0,08 0,03 1,00 

ʉʚʠʥʝʮ (Pb) 9,88 Ñ 2,47 16 30,00 

 
ʆʜʥʘʢʦ, ʜʣʷ ʦʪʜʝʣʴʥʳʭ ʤʝʪʘʣʣʦʚ ʥʘʙʣʶʜʘʣʦʩʴ ʧʨʝʚʳʰʝʥʠʝ ʬʦʥʦʚʦʛʦ ʩʦʜʝʨʞʘʥʠʷ: ʧʦʜʚʠʞʥʦʡ 

ʬʦʨʤʳ ʩʚʠʥʮʘ ʚ 2 ʨʘʟʘ, ʢʘʜʤʠʷ ï ʚ 10 ʨʘʟ, ʮʠʥʢʘ ï ʚ 4 ʨʘʟʘ; ʚʘʣʦʚʳʭ ʬʦʨʤ ʤʝʪʘʣʣʦʚ ï ʤʘʨʛʘʥʮʘ ʚ 1,5 
ʨʘʟʘ, ʢʘʜʤʠʷ ï ʚ 8 ʨʘʟ. ʇʦʵʪʦʤʫ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʪʝʨʨʠʪʦʨʠʷ ʧʦʩʝʣʢʘ, ʧʦʜʚʝʨʞʝʥʥʘʷ ʟʘʛʨʷʟʥʝʥʠʶ 
ʪʷʞʝʣʳʤʠ ʤʝʪʘʣʣʘʤʠ, ʥʝ ʦʢʘʟʳʚʘʝʪ ʧʦʢʘ ʥʝʛʘʪʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ (ʥʝ 
ʥʘʙʣʶʜʘʝʪʩʷ ʧʨʝʚʳʰʝʥʠʷ ʇɼʂ). ʆʜʥʘʢʦ, ʘʢʢʫʤʫʣʷʮʠʷ ʊʄ ʚ ʚʝʨʭʥʠʭ ʩʣʦʷʭ ʧʦʯʚʳ ʧʨʦʠʩʭʦʜʠʪ, ʦ ʯʝʤ 
ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʜʘʥʥʳʝ ʦ ʧʨʝʚʳʰʝʥʠʠ ʬʦʥʦʚʦʛʦ ʩʦʜʝʨʞʘʥʠʷ. 

 
ʃʠʪʝʨʘʪʫʨʘ: 

1. ʆʧʝʢʫʥʦʚ ɸ.ʖ. ʕʢʦʣʦʛʠʯʝʩʢʦʝ ʥʦʨʤʠʨʦʚʘʥʠʝ. ʉʇʙ.: ɺʥʠʠʆʢʝʦʣʦʛʠʷ, 2001. 216 ʩ.  
2. ɻʣʝʙʦʚʘ ʀ.ɺ., ɻʨʠʜʘʩʦʚ ɼ.ʉ., ʊʫʪʦʚʘ ʆ.ɸ. 2012. ɸʥʘʣʠʟ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʪʝʨʨʠʪʦʨʠʡ 
ʂʫʨʩʢʦʡ ʦʙʣʘʩʪʠ. ɺʝʩʪʥʠʢ ʂʫʨʩʢʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʘʢʘʜʝʤʠʠ, 1 (1): 74ï78. 
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3. ʅʝʚʝʜʨʦʚ ʅ.ʇ., ɹʝʣʦʢʦʥʴ ɸ.ʃ., ɸʥʥʝʥʢʦʚ ʉ.ɸ., ʇʨʦʮʝʥʢʦ ɸ.ɸ., ʇʨʦʮʝʥʢʦ ɽ.ʇ., ɹʘʣʘʙʠʥʘ ʅ.ɸ., ʇʫʯʝʥʢʦʚʘ 
ɸ.ɺ. 2015. ʉʦʜʝʨʞʘʥʠʝ ʪʷʞʸʣʳʭ ʤʝʪʘʣʣʦʚ ʚ ʧʦʯʚʘʭ ʩ ʨʘʟʣʠʯʥʳʤ ʫʨʦʚʥʝʤ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ ʥʘ 
ʪʝʨʨʠʪʦʨʠʠ ʂʫʨʩʢʦʡ ʦʙʣʘʩʪʠ. ʅʘʫʯʥʳʝ ʚʝʜʦʤʦʩʪʠ ɹʝʣɻʋ. ɽʩʪʝʩʪʚʝʥʥʳʝ ʥʘʫʢʠ. ɽʩʪʝʩʪʚʝʥʥʳʝ ʥʘʫʢʠ, 30 
(3): 117ï125. 

 
ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: 

ʜʦʢʪʦʨ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢ ʇʨʦʮʝʥʢʦ ɽʣʝʥʘ ʇʝʪʨʦʚʥʘ. 
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ʉɽʂʎɯʗ: ɽʂʆʅʆʄɯʂɸ 
 

ʌʠʨʫʟ ɹʦʠʨʦʚ, ɸʟʠʤˀʦʥ ʉʫʚʦʥʢʫʣʦʚ 
(ʍʫʜʞʘʥʜ, ʊʘʜʞʠʢʠʩʪʘʥ) 

 
ʕʂʆʅʆʄʀʏɽʉʂɸʗ ʉʋʑʅʆʉʊʔ ʅɸʃʆɻʆɺʆɻʆ ɸɼʄʀʅʀʉʊʈʀʈʆɺɸʅʀʗ ʀ ɽɽ ʅɸʋʏʅʆɽ 

ʉʆɼɽʈɾɸʅʀɽ 
 
ɼʣʷ ʨʘʩʢʨʳʪʠʷ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʫʱʥʦʩʪʠ ʥʘʣʦʛʦʚʦʛʦ ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʷ ʠ ʚʳʷʚʣʝʥʠʷ ʝʝ ʥʘʫʯʥʦʛʦ 

ʩʦʜʝʨʞʘʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʚʳʷʩʥʠʪʴ ʧʦʥʷʪʠʡʥʦʝ ʝʝ ʧʨʦʠʩʭʦʞʜʝʥʠʝ, ʘ ʪʘʢʞʝ ʜʘʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ 
ʪʨʘʢʪʦʚʢʫ ʜʘʥʥʦʛʦ ʧʦʥʷʪʠʷ ʚ ʨʘʤʢʘʭ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʇʦ ʩʫʪʠ, ʥʘʣʦʛʦʚʦʝ 
ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʝ ʙʝʨʝʪ ʩʚʦʠ ʥʘʯʘʣʘ ʠʟ ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʠʭ ʧʦʥʷʪʠʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ, ʬʠʥʘʥʩʦʚʦʡ, 
ʶʨʠʜʠʯʝʩʢʦʡ, ʧʦʣʠʪʠʯʝʩʢʦʡ ʥʘʫʢʠ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʥʠʤʘʪʴ ʚʦ ʚʥʠʤʘʥʠʝ, ʯʪʦ ʥʘʣʦʛʦʚʦʝ 
ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʝ ʢʘʢ ʧʦʥʷʪʠʝ ʧʦʧʦʣʥʷʝʪʩʷ ʩʦʚʨʝʤʝʥʥʳʤ ʦʧʳʪʦʤ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʠ ʟʘʨʫʙʝʞʥʦʛʦ 
ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʷ.  

ʇʦʥʷʪʠʝ çʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʝè ʪʨʘʢʪʫʝʪʩʷ ʢʘʢ ʫʧʨʘʚʣʝʥʠʝ ʧʦʩʨʝʜʩʪʚʦʤ ʧʨʠʢʘʟʦʚ ʠ ʨʘʩʧʦʨʷʞʝʥʠʡ.
1
 

ɿʘʯʘʩʪʫʶ ʦʥʦ ʦʜʥʦʟʥʘʯʥʦ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʫʧʨʘʚʣʝʥʠʷ ʙʝʟ ʫʯʝʪʘ ʢʦʥʢʨʝʪʥʳʭ ʫʩʣʦʚʠʡ ʨʘʙʦʪʳ ʠ 
ʩʫʱʝʩʪʚʘ ʜʝʣʘ. ʊʘʢʦʝ ʧʦʥʠʤʘʥʠʝ ʧʨʦʥʠʢʘʝʪ ʠ ʚ ʵʢʦʥʦʤʠʯʝʩʢʦ-ʧʦʥʷʪʠʡʥʳʡ ʘʧʧʘʨʘʪ, ʛʜʝ ʧʦʥʷʪʠʝ 
çʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʝè (ʣʘʪ. administrate) ʦʟʥʘʯʘʝʪ ʨʫʢʦʚʦʜʠʪʴ ʧʦʩʨʝʜʩʪʚʦʤ ʧʨʠʢʘʟʦʚ, ʙʶʨʦʢʨʘʪʠʯʝʩʢʠ, ʙʝʟ 
ʫʯʝʪʘ ʤʥʝʥʠʷ ʦ ʩʫʱʝʩʪʚʝ ʜʝʣʘ.

2
 ɸʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʝ ʨʷʜʦʤ ʘʚʪʦʨʦʚ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʧʨʝʦʙʣʘʜʘʥʠʶ ʚ 

ʫʧʨʘʚʣʝʥʠʠ ʬʦʨʤʘʣʴʥʳʭ, ʯʠʩʪʦ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ, ʧʨʠʢʘʟʥʳʭ ʬʦʨʤ ʠ ʤʝʪʦʜʦʚ.
3
 ʅʘ ʩʘʤʦʤ ʜʝʣʝ, 

ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʝ ʷʚʣʷʝʪʩʷ ʥʝʧʨʝʨʳʚʥʳʤ ʧʨʦʮʝʩʩʦʤ, ʚ ʭʦʜʝ ʢʦʪʦʨʦʛʦ ʜʦʣʞʥʦ ʷʨʢʦ ʧʨʦʷʚʣʷʪʴʩʷ 
ʩʪʨʝʤʣʝʥʠʝ ʢ ʦʪʨʠʮʘʥʠʶ ʬʦʨʤʘʣʠʟʦʚʘʥʥʦʛʦ ʧʦʜʭʦʜʘ.  

ʉʦʚʨʝʤʝʥʥʦʩʪʴ ʠ ʟʥʘʯʠʤʦʩʪʴ ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʶ ʧʨʠʜʘʝʪ ʝʛʦ ʪʝʩʥʘʷ ʚʟʘʠʤʦʩʚʷʟʴ ʩ ʫʧʨʘʚʣʝʥʠʝʤ. 
ɸʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʝ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʩʦʚʦʢʫʧʥʦʩʪʠ ʧʣʘʥʠʨʦʚʘʥʠʷ, ʦʨʛʘʥʠʟʘʮʠʠ, ʨʫʢʦʚʦʜʩʪʚʘ, 
ʫʯʝʪʘ, ʢʦʥʪʨʦʣʷ ʠ ʘʥʘʣʠʟʘ. ʇʨʠ ʵʪʦʤ ʧʣʘʥʠʨʦʚʘʥʠʝ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʧʦʩʪʘʥʦʚʢʫ ʮʝʣʝʡ ʠ ʟʘʜʘʯ. ʉ 
ʧʦʤʦʱʴʶ ʦʨʛʘʥʠʟʘʮʠʠ ʩʦʟʜʘʝʪʩʷ ʬʦʨʤʘʣʴʥʘʷ ʩʪʨʫʢʪʫʨʘ ʧʦʜʯʠʥʝʥʥʦʩʪʠ ʠ ʧʨʦʠʟʚʦʜʠʪʩʷ ʨʘʩʧʨʝʜʝʣʝʥʠʝ 
ʧʦʣʥʦʤʦʯʠʡ ʠ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʤʝʞʜʫ ʧʦʜʨʘʟʜʝʣʝʥʠʷʤʠ. ʈʫʢʦʚʦʜʩʪʚʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʦʧʝʨʘʪʠʚʥʦʝ ʧʨʠʥʷʪʠʝ 
ʨʝʰʝʥʠʡ, ʢʦʪʦʨʳʝ ʩʦʛʣʘʩʦʚʳʚʘʶʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʚʩʝʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ.  

ʉ ʧʦʟʠʮʠʠ ʩʦʦʪʥʦʰʝʥʠʷ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʠ ʯʘʩʪʥʦʛʦ ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʝ ʧʦʜʨʘʟʜʝʣʷʝʪʩʷ ʥʘ 
ʢʦʨʧʦʨʘʪʠʚʥʦʝ ʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ. ʅʝʩʦʤʥʝʥʥʦ, ʯʪʦ ʥʘʣʦʛʦʚʦʝ ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʝ ʷʚʣʷʝʪʩʷ ʩʦʩʪʘʚʥʦʡ 
ʯʘʩʪʴʶ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʛʦ ʧʨʦʮʝʩʩʘ.  

ɺ ʘʥʛʣʦʷʟʳʯʥʦʡ ʪʝʨʤʠʥʦʣʦʛʠʠ administer ï ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʫʨʦʚʥʝ, ʦʩʫʱʝʩʪʚʣʝʥʠʝ 
ʨʫʢʦʚʦʜʩʪʚʘ ʠ ʨʝʛʫʣʠʨʦʚʘʥʠʷ. ʋʪʦʯʥʝʥʠʝ ʦʙʣʘʩʪʠ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʪʝʨʤʠʥʝ tax administration ï 
ʥʘʣʦʛʦʚʦʝ ʚʝʜʦʤʩʪʚʦ.

4
 ɺ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʬʠʥʘʥʩʦʚʦʡ ʥʘʫʢʝ ʦʧʨʝʜʝʣʝʥʠʷ ʥʘʣʦʛʦʚʦʛʦ ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʷ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʦʛʨʘʥʠʯʝʥʥʦʤ ʤʘʩʰʪʘʙʝ. ʕʪʦ ʩʣʫʞʠʪ ʦʙʦʩʥʦʚʘʥʠʝʤ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʨʘʟʚʠʪʠʷ ʪʝʦʨʠʠ 
ʬʠʥʘʥʩʦʚ ʠ ʥʘʣʦʛʦʚ ʚ ʯʘʩʪʠ ʥʘʣʦʛʦʚʦʛʦ ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʷ. ʈʘʩʩʤʦʪʨʠʤ ʠʤʝʶʱʠʝʩʷ ʪʝʦʨʝʪʠʯʝʩʢʠʝ 
ʧʦʜʭʦʜʳ ʢ ʦʧʨʝʜʝʣʝʥʠʶ ʧʦʥʷʪʠʷ çʥʘʣʦʛʦʚʦʝ ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʝè. 

ʅʘʣʦʛʦʚʦʝ ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʝ - ʜʝʷʪʝʣʴʥʦʩʪʴ ʥʘʣʦʛʦʚʳʭ ʦʨʛʘʥʦʚ (ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʠʭ 
ʧʦʣʥʦʤʦʯʠʷʤʠ) ʧʦ ʦʩʫʱʝʩʪʚʣʝʥʠʶ ʢʦʥʪʨʦʣʷ ʟʘ ʩʦʙʣʶʜʝʥʠʝʤ ʥʘʣʦʛʦʚʦʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʶʨʠʜʠʯʝʩʢʠʤʠ 
ʠ ʬʠʟʠʯʝʩʢʠʤʠ ʣʠʮʘʤʠ.

5
 ʇʨʝʜʩʪʘʚʣʝʥʥʦʝ ʤʥʝʥʠʝ ʨʦʩʩʠʡʩʢʠʭ ʘʚʪʦʨʦʚ ʦʛʨʘʥʠʯʠʚʘʝʪ ʜʝʷʪʝʣʴʥʦʩʪʴ 

ʥʘʣʦʛʦʚʳʭ ʦʨʛʘʥʦʚ ʬʫʥʢʮʠʷʤʠ ʥʘʣʦʛʦʚʦʛʦ ʢʦʥʪʨʦʣʷ. ɺ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ, ʥʘʣʦʛʦʚʦʝ ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʝ 
ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʙʦʣʝʝ ʰʠʨʦʢʦ ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ ʩʠʩʪʝʤʳ ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʷ, ʬʦʨʤʠʨʦʚʘʥʠʠ 
ʟʘʢʦʥʦʜʘʪʝʣʴʥʦʡ ʙʘʟʳ ʧʦ ʥʘʣʦʛʘʤ ʠ ʦʩʫʱʝʩʪʚʣʝʥʠʠ ʰʠʨʦʢʠʭ ʧʦʣʥʦʤʦʯʠʡ ʥʘʣʦʛʦʚʳʭ ʦʨʛʘʥʦʚ ʩʪʨʘʥʳ. ʕʪʦ 
ʤʦʞʥʦ ʧʦʜʪʚʝʨʜʠʪʴ ʥʝʜʘʚʥʠʤʠ ʧʦʟʠʮʠʷʤʠ ʨʝʬʦʨʤʳ ʩʠʩʪʝʤʳ ʥʘʣʦʛʦʚʦʛʦ ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʷ ʚ 
ʊʘʜʞʠʢʠʩʪʘʥʝ. ɺ ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ 4 ʜʝʢʘʙʨʷ 2012ʛ. ʙʳʣ ʧʨʝʟʝʥʪʦʚʘʥ ʝʜʠʥʳʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʩʪʘʥʜʘʨʪ 
ʦʙʩʣʫʞʠʚʘʥʠʷ ʥʘʣʦʛʦ-ʧʣʘʪʝʣʴʱʠʢʦʚ ʅʘʣʦʛʦʚʳʤ ʢʦʤʠʪʝʪʦʤ ʧʨʠ ʧʨʘʚʠʪʝʣʴʩʪʚʝ ʊʘʜʞʠʢʠʩʪʘʥʘ. ʅʦʚʳʡ 
ʩʪʘʥʜʘʨʪ ʧʨʠʥʷʪ ʚ ʮʝʣʷʭ ʜʘʣʴʥʝʡʰʝʛʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʦʨʛʘʥʠʟʘʮʠʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʥʘʣʦʛʦʚʳʭ 
ʦʨʛʘʥʦʚ ʠ ʥʘʣʦʛʦʧʣʘʪʝʣʴʱʠʢʦʚ.  

ʊʘʜʞʠʢʠʩʪʘʥ ʥʘ ʜʘʥʥʦʤ ʵʪʘʧʝ, ʢʘʢ ʩʯʠʪʘʶʪ ʚ ʅʘʣʦʛʦʚʦʤ ʢʦʤʠʪʝʪʝ, ʦʪʭʦʜʠʪ ʦʪ ʦʨʛʘʥʠʟʘʮʠʠ 
ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʷ ʧʦ ʚʠʜʘʤ ʥʘʣʦʛʦʚ ʠ ʧʦ ʩʠʩʪʝʤʝ ʦʜʥʦʛʦ ʠʥʩʧʝʢʪʦʨʘ, ʩʜʝʣʘʚ ʫʚʝʨʝʥʥʳʝ ʰʘʛʠ ʚ 
ʨʝʬʦʨʤʠʨʦʚʘʥʠʠ ʥʘʣʦʛʦʚʦʛʦ ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʷ ʥʘ ʧʨʠʥʮʠʧʘʭ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʩ 
ʩʝʛʤʝʥʪʘʮʠʝʡ ʥʘʣʦʛʦʧʣʘʪʝʣʴʱʠʢʦʚ.

6
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ʅʘʣʦʛʦʚʦʝ ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʝ - ʵʪʦ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʦʨʛʘʥʘʤʠ ʚʣʘʩʪʠ ʥʘʣʦʛʦʚʳʤʠ 
ʦʪʥʦʰʝʥʠʷʤʠ. ʕʪʦ ʩʦʚʦʢʫʧʥʦʩʪʴ ʤʝʪʦʜʦʚ, ʧʨʠʝʤʦʚ ʠ ʩʨʝʜʩʪʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʧʦʩʨʝʜʩʪʚʦʤ 
ʢʦʪʦʨʳʭ ʦʨʛʘʥʳ ʚʣʘʩʪʠ ʠ ʫʧʨʘʚʣʝʥʠʷ (ʚ ʪʦʤ ʯʠʩʣʝ ʥʘʣʦʛʦʚʘʷ ʘʜʤʠʥʠʩʪʨʘʮʠʷ) ʧʨʠʜʘʶʪ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʶ 
ʥʘʣʦʛʦʚʦʛʦ ʤʝʭʘʥʠʟʤʘ ʟʘʜʘʥʥʦʝ ʟʘʢʦʥʦʤ ʥʘʧʨʘʚʣʝʥʠʝ ʠ ʢʦʦʨʜʠʥʠʨʫʶʪ ʥʘʣʦʛʦʚʳʝ ʜʝʡʩʪʚʠʷ ʧʨʠ 
ʩʫʱʝʩʪʚʝʥʥʳʭ ʠʟʤʝʥʝʥʠʷʭ ʚ ʵʢʦʥʦʤʠʢʝ ʠ ʧʦʣʠʪʠʢʝ.

7
  

ʇʦʣʦʞʠʪʝʣʴʥʳʤ ʤʦʤʝʥʪʦʤ ʚ ʠʩʩʣʝʜʫʝʤʦʤ ʦʧʨʝʜʝʣʝʥʠʠ ʷʚʣʷʝʪʩʷ ʧʨʠʟʥʘʥʠʝ ʩʠʩʪʝʤʥʦʩʪʠ 
ʥʘʣʦʛʦʚʦʛʦ ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʷ. ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʘʚʪʦʨʘ, ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʧʨʠʩʫʪʩʪʚʠʝ ʦʪʜʝʣʴʥʳʭ 
ʢʘʯʝʩʪʚʝʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʥʘʣʦʛʦʚʦʛʦ ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʷ, ʢ ʧʨʠʤʝʨʫ, ʠʥʬʦʨʤʘʮʠʦʥʥʦʩʪʠ. ʆʜʥʘʢʦ ʚ 
ʜʘʥʥʦʤ ʦʧʨʝʜʝʣʝʥʠʠ ʥʝ ʦʪʤʝʯʝʥʘ ʜʠʥʘʤʠʯʥʦʩʪʴ ʠ ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʥʦʩʪʴ ʧʨʦʮʝʩʩʘ ʥʘʣʦʛʦʚʦʛʦ 
ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʷ, ʝʛʦ ʚʟʘʠʤʦʩʚʷʟʴ ʩ ʜʦʩʪʠʞʝʥʠʷʤʠ ʬʠʥʘʥʩʦʚʦʡ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʷ. 

ʇʨʝʜʩʪʘʚʣʝʥʠʝ ʥʘʣʦʛʦʚʦʛʦ ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʷ ʢʘʢ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʫʧʨʘʚʣʝʥʯʝʩʢʦʡ ʩʠʩʪʝʤʳ 
ʨʝʘʣʠʟʘʮʠʠ ʥʘʣʦʛʦʚʳʭ ʦʪʥʦʰʝʥʠʡ ʧʨʠʙʣʠʞʘʝʪ ʜʘʥʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʢ ʧʦʟʠʮʠʠ ʬʠʥʘʥʩʦʚʦʡ ʥʘʫʢʠ. 
ʅʘʣʦʛʦʚʦʝ ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʝ ʚʢʣʶʯʘʝʪ ʩʦʚʦʢʫʧʥʦʩʪʴ ʬʦʨʤ ʠ ʤʝʪʦʜʦʚ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʪʦʨʳʭ ʧʨʠʟʚʘʥʦ 
ʦʙʝʩʧʝʯʠʪʴ ʥʘʣʦʛʦʚʳʝ ʧʦʩʪʫʧʣʝʥʠʷ ʚ ʙʶʜʞʝʪʥʫʶ ʩʠʩʪʝʤʫ.

8
 ɿʜʝʩʴ ʧʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʥʘʣʦʛʦʚʦʛʦ 

ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʷ ʩ ʧʦʟʠʮʠʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʩʪʠ ʦʪʤʝʯʝʥʘ. ʅʦ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʚ ʚʠʜʝ ʬʦʨʤ ʠ ʤʝʪʦʜʦʚ 
ʟʥʘʯʠʪʝʣʴʥʦ ʩʫʞʘʝʪ ʢʦʤʧʣʝʢʩʥʦʩʪʴ ʧʨʦʮʝʩʩʘ.  

ʄʝʪʦʜʦʣʦʛʠʯʝʩʢʘʷ ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʧʦʟʚʦʣʷʝʪ ʫʩʪʘʥʦʚʠʪʴ ʠʝʨʘʨʭʠʶ ʣʶʙʦʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ. 
ʇʦ ʚʥʫʪʨʝʥʥʝʡ ʩʪʨʫʢʪʫʨʝ ʢʘʞʜʘʷ ʠʟ ʩʣʦʞʥʳʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʩʦʩʪʦʠʪ ʠʟ ʤʥʦʛʦʤʝʨʥʳʭ ʵʣʝʤʝʥʪʦʚ 
ʩʪʦʠʤʦʩʪʥʦʛʦ ʨʷʜʘ, ʠʤʝʶʱʝʛʦ ʩʦʙʩʪʚʝʥʥʫʶ ʩʦʧʦʜʯʠʥʝʥʥʦʩʪʴ. ɺ ʛʦʩʫʜʘʨʩʪʚʝ ʫʥʠʪʘʨʥʦʛʦ ʪʠʧʘ ʤʦʜʝʣʴ 
ʵʢʦʥʦʤʠʢʦ-ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʠ ʤʝʞʙʶʜʞʝʪʥʳʭ ʩʚʷʟʝʡ ʠʣʣʶʩʪʨʠʨʫʝʪ ʚʝʨʪʠʢʘʣʴʥʦ-ʛʦʨʠʟʦʥʪʘʣʴʥʳʝ 
ʟʘʚʠʩʠʤʦʩʪʠ, ʢʦʪʦʨʳʝ ʬʦʨʤʠʨʫʶʪʩʷ ʤʝʞʜʫ ʟʚʝʥʴʷʤʠ ʬʠʥʘʥʩʦʚʦ-ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʩʬʝʨʳ ʠ ʩʠʩʪʝʤʳ 
ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ. ʅʘ ʮʝʥʪʨʘʣʴʥʦʤ ʠ ʤʝʩʪʥʦʤ ʫʨʦʚʥʝ ʩʢʣʘʜʳʚʘʶʪʩʷ ʦʩʦʙʳʝ ʧʦʪʦʢʠ ʜʚʠʞʝʥʠʷ 
ʬʠʥʘʥʩʦʚʳʭ ʨʝʩʫʨʩʦʚ ʠ ʜʝʥʝʞʥʳʭ ʩʨʝʜʩʪʚ. ɺ ʩʦʩʪʘʚʝ ʵʪʠʭ ʧʦʪʦʢʦʚ ʨʘʟʣʠʯʘʶʪʩʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʠ 
ʤʝʩʪʥʳʝ ʥʘʣʦʛʠ. 

ʊʝʦʨʝʪʠʢʦ-ʢʦʥʮʝʧʪʫʘʣʴʥʦʝ ʦʙʦʩʥʦʚʘʥʠʝ ʠ ʫʥʠʪʘʨʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʩʦʟʜʘʶʪ ʤʦʜʝʣʠ ʩʦʩʫʱʝʩʪʚʦʚʘʥʠʷ 
ʥʘʣʦʛʦʚʳʭ ʧʦʪʦʢʦʚ ʥʘ ʧʨʘʢʪʠʢʝ. ʆʜʥʦʚʨʝʤʝʥʥʦ ʢʦʥʩʪʨʫʠʨʫʶʪʩʷ ʘʣʛʦʨʠʪʤʳ ʥʘʣʦʛʦʚʦʛʦ ʤʝʭʘʥʠʟʤʘ. ʅʘ 
ʪʘʢʦʤ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʦʤ ʬʫʥʜʘʤʝʥʪʝ ʩʪʨʦʠʪʩʷ ʫʪʚʝʨʞʜʝʥʠʝ ʦ ʥʘʣʠʯʠʠ ʧʨʠʯʠʥʥʦ-ʩʣʝʜʩʪʚʝʥʥʳʭ ʩʚʷʟʝʡ 
ʤʝʞʜʫ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʫʩʪʨʦʡʩʪʚʦʤ, ʩʫʙʲʝʢʪʘʤʠ ʭʦʟʷʡʩʪʚʦʚʘʥʠʷ ʠ ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʝʤ. ʇʨʠ ʵʪʦʤ 
ʩʦʟʜʘʝʪʩʷ ʦʩʥʦʚʘ ʜʣʷ ʥʘʣʦʛʦʚʦʛʦ ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʷ, ʠʩʭʦʜʷ ʠʟ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦ-ʩʪʦʠʤʦʩʪʥʳʭ ʧʨʦʧʦʨʮʠʡ.  

ʈʘʩʩʤʦʪʨʝʥʠʝ ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʷ ʚ ʢʘʯʝʩʪʚʝ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʢʘʪʝʛʦʨʠʠ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-
ʤʥʦʛʦʤʝʨʥʦʤ ʚʠʜʝʥʠʠ ʜʘʝʪ ʟʥʘʯʠʤʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʧʨʠʯʠʥʥʦ-ʩʣʝʜʩʪʚʝʥʥʳʭ ʟʘʚʠʩʠʤʦʩʪʷʭ ʤʝʞʜʫ 
ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʫʩʪʨʦʡʩʪʚʦʤ, ʩʫʙʲʝʢʪʘʤʠ ʭʦʟʷʡʩʪʚʦʚʘʥʠʷ ʠ ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʝʤ. ʕʪʦ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 
ʨʝʰʝʥʠʷ ʚʦʧʨʦʩʘ ʦ ʢʘʯʝʩʪʚʝʥʥʳʭ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʧʘʨʘʤʝʪʨʘʭ ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʷ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ 
ʢʦʥʩʪʨʫʠʨʦʚʘʪʴ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʤʝʭʘʥʠʟʤʳ ʥʘʣʦʛʦʚʦʛʦ ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʷ. 

ʅʘʣʦʛʦʚʦʝ ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʝ - ɻ ʪʦ ʢʦʤʧʣʝʢʩʥʘʷ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʝʤ ʚ 
ʧʨʦʮʝʩʩʝ ʟʘʢʦʥʦʜʘʪʝʣʴʥʦ-ʥʦʨʤʘʪʠʚʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ, ʪʝʢʫʱʝʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ, ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʠ 
ʢʦʥʪʨʦʣʷ, ʜʝʡʩʪʚʫʶʱʘʷ ʚ ʧʨʘʚʦʚʦʡ ʦʙʦʩʥʦʚʘʥʥʦʩʪʠ, ʦʩʫʱʝʩʪʚʣʷʝʤʘʷ ʚ ʩʪʨʦʛʦʡ ʨʝʛʣʘʤʝʥʪʘʮʠʠ, ʠ 
ʥʘʭʦʜʷʱʘʷʩʷ ʚ ʜʠʥʘʤʠʯʥʦʤ ʨʘʟʚʠʪʠʠ. ʇʦʪʝʥʮʠʘʣʴʥʦ ʥʘʣʦʛʦʚʦʝ ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʝ ʩʧʦʩʦʙʥʦ ʩʦʟʜʘʚʘʪʴ 
ʦʧʪʠʤʘʣʴʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʦʩʪʘ ʥʘʮʠʦʥʘʣʴʥʦʡ ʵʢʦʥʦʤʠʢʠ, ʯʪʦ ʚ ʠʪʦʛʝ ʩʧʦʩʦʙʩʪʚʫʝʪ 
ʧʦʚʳʰʝʥʠʶ ʫʨʦʚʥʷ ʙʣʘʛʦʩʦʩʪʦʷʥʠʷ ʢʘʞʜʦʛʦ ʛʨʘʞʜʘʥʠʥʘ. ɼʘʥʥʳʡ ʧʦʩʪʫʣʘʪ ʧʨʠʟʚʘʥ ʦʙʲʝʜʠʥʠʪʴ ʧʦʥʠʤʘʥʠʝ 
ʥʘʣʦʛʦʚʦʛʦ ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʷ ʚ ʚʠʜʝ ʨʝʘʣʴʥʦʛʦ ʚʦʧʣʦʱʝʥʠʷ ʥʘʣʦʛʘ ʢʘʢ ʦʙʲʝʢʪʠʚʥʦʡ ʬʠʥʘʥʩʦʚʦʡ 
ʢʘʪʝʛʦʨʠʠ ʠ ʢʦʥʢʨʝʪʥʦʡ ʬʦʨʤʳ ʙʘʣʘʥʩʠʨʦʚʘʥʠʷ ʵʢʦʥʦʤʠʢʦ-ʩʦʮʠʘʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ. 

ʅʘʣʦʛʦʚʦʝ ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʝ ʧʨʝʦʜʦʣʝʚʘʝʪ ʜʠʩʪʘʥʮʠʨʦʚʘʥʥʦʩʪʴ ʠ ʧʨʝʚʘʣʠʨʦʚʘʥʠʝ ʬʦʨʤʳ ʥʘʜ 
ʩʦʜʝʨʞʘʥʠʝʤ. ʉ ʧʦʤʦʱʴʶ ʥʘʣʦʛʦʚʦʛʦ ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʷ ʚʦʟʤʦʞʥʦ ʫʩʪʨʘʥʝʥʠʝ ʜʝʬʦʨʤʘʮʠʠ ʠ 
ʧʦʜʯʠʥʝʥʠʝ ʥʘʣʦʛʦʚʳʭ ʧʨʦʮʝʩʩʦʚ ʧʦʣʠʪʠʯʝʩʢʠʤ ʮʝʣʷʤ ʥʘʭʦʜʷʱʠʭʩʷ ʫ ʚʣʘʩʪʠ ʛʨʫʧʧ. ʇʦʩʨʝʜʩʪʚʦʤ ʥʘʣʦ-
ʛʦʚʦʛʦ ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʷ ʧʨʦʷʚʣʷʶʪʩʷ ʥʘʣʦʛʦʚʳʝ ʬʦʨʤʳ ʠʟʲʷʪʠʷ ʜʦʙʘʚʦʯʥʦʛʦ ʜʦʭʦʜʘ ʦʙʱʝʩʪʚʘ ʚ 
ʙʶʜʞʝʪ ʛʦʩʫʜʘʨʩʪʚʘ, ʯʪʦ ʩʪʘʥʦʚʠʪʩʷ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʳʤ ʦʪʨʘʞʝʥʠʝʤ ʥʘʣʦʛʘ ʢʘʢ ʬʠʥʘʥʩʦʚʦʡ ʢʘʪʝʛʦʨʠʠ. 

ʇʨʦʚʝʜʝʥʠʝ ʬʠʥʘʥʩʦʚʦʡ ʧʦʣʠʪʠʢʠ ʛʦʩʫʜʘʨʩʪʚʘ ʠ ʦʙʝʩʧʝʯʝʥʠʝ ʝʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 
ʯʝʨʝʟ ʩʠʩʪʝʤʫ ʥʘʣʦʛʦʚʦʛʦ ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʷ. ʆʧʪʠʤʘʣʴʥʳʡ ʤʝʭʘʥʠʟʤ, ʢʦʪʦʨʦʛʦ ʩʦʜʝʡʩʪʚʫʝʪ 
ʩʚʦʝʚʨʝʤʝʥʥʳʤ ʠ ʧʦʣʥʦʚʝʩʥʳʤ ʥʘʣʦʛʦʚʳʤ ʧʦʩʪʫʧʣʝʥʠʷʤ ʚ ʙʶʜʞʝʪʳ ʚʩʝʭ ʫʨʦʚʥʝʡ ʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ 
ʚʥʝʙʶʜʞʝʪʥʳʝ ʬʦʥʜʳ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘʯʘʣʘ ʨʝʬʦʨʤʳ ʥʘʣʦʛʦʚʦʛʦ ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʷ ʚ ʊʘʜʞʠʢʠʩʪʘʥʝ, ʥʘ ʥʘʰ ʚʟʛʣʷʜ, 
ʝʱʝ ʥʝ ʤʦʞʝʪ ʦʙʝʩʧʝʯʠʪʴ ʨʝʟʫʣʴʪʘʪʳ, ʢʦʪʦʨʳʝ ʦʞʠʜʘʝʪ ʥʘʣʦʛʦʚʦʝ ʚʝʜʦʤʩʪʚʦ ʩʪʨʘʥʳ. ʈʝʬʦʨʤʘ 
ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ, ʯʪʦ ʥʘʣʦʛʦʚʘʷ ʩʣʫʞʙʘ ʥʘ ʦʩʥʦʚʝ ʧʨʠʥʮʠʧʘ ʩʘʤʦʥʘʯʠʩʣʝʥʠʷ ʠ ʩʘʤʦʜʝʢʣʘʨʠʨʦʚʘʥʠʷ 
ʥʘʣʦʛʦʚ ʥʘʣʦʛʦʧʣʘʪʝʣʴʱʠʢʘʤʠ ʜʦʣʞʥʘ ʦʙʝʩʧʝʯʠʪʴ ʥʘʠʙʦʣʴʰʫʶ ʩʦʙʠʨʘʝʤʦʩʪʴ ʜʦʭʦʜʦʚ ʩ ʥʘʠʤʝʥʴʰʠʤʠ 
ʟʘʪʨʘʪʘʤʠ ʜʣʷ ʩʪʦʨʦʥ ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ ʧʷʪʠ ʦʩʥʦʚʥʳʭ ʬʫʥʢʮʠʡ ʥʘʣʦʛʦʚʦʛʦ ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʷ: 
ʦʙʩʣʫʞʠʚʘʥʠʝ ʥʘʣʦʛʦʧʣʘʪʝʣʴʱʠʢʦʚ; ʫʯʝʪ ʜʦʭʦʜʦʚ ʠ ʦʙʨʘʙʦʪʢʘ ʜʝʢʣʘʨʘʮʠʡ; ʚʟʳʩʢʘʥʠʝ ʥʘʣʦʛʦʚʳʭ 
ʟʘʜʦʣʞʝʥʥʦʩʪʝʡ; ʘʫʜʠʪ ʩ ʫʯʝʪʦʤ ʨʠʩʢʦʚ; ʩʧʨʘʚʝʜʣʠʚʘʷ ʘʧʝʣʣʷʮʠʷ. 

ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʬʫʥʢʮʠʡ ʥʘʣʦʛʦʚʦʛʦ ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʷ ʚ ʊʘʜʞʠʢʠʩʪʘʥʝ, 
ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʜʝʣʘʪʴ ʮʝʣʳʡ ʢʦʤʧʣʝʢʩ ʤʝʨʦʧʨʠʷʪʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʜʦʩʪʠʞʝʥʠʷ ʧʦʣʥʦʛʦ ʚʳʧʦʣʥʝʥʠʷ 
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ʚʩʝʭ ʧʷʪʠ ʬʫʥʢʮʠʡ, ʦʙʦʟʥʘʯʝʥʥʳʭ ʥʘʣʦʛʦʚʳʤ ʚʝʜʦʤʩʪʚʦʤ ʩʪʨʘʥʳ. ʊʫʪ ʥʝʦʙʭʦʜʠʤʦ ʦʙʨʘʪʠʪ ʚʥʠʤʘʥʠʝ ʝʱʝ 
ʥʘ ʨʷʜ ʚʘʞʥʳʭ ʩʦʩʪʘʚʣʷʶʱʠʭ ʵʬʬʝʢʪʠʚʥʦʛʦ ʥʘʣʦʛʦʚʦʛʦ ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʷ. ɺ ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ 
ʧʨʠʦʨʠʪʝʪʥʳʤ ʥʘ ʥʘʰ ʚʟʛʣʷʜ ʷʚʣʷʶʪʩʷ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʵʣʝʤʝʥʪʳ ʠ ʪʝʭʥʦʣʦʛʠʠ ʥʘʣʦʛʦʚʦʛʦ 
ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʷ.  

ʇʦʩʪʨʦʝʥʠʝ ʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʩʠʩʪʝʤʳ ʥʘʣʦʛʦʚʦʛʦ ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʷ ʧʨʦʷʚʣʷʝʪʩʷ ʯʝʨʝʟ 
ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʮʝʣʠ ʠ ʟʘʜʘʯʠ ʧʦʩʨʝʜʩʪʚʦʤ ʧʨʠʤʝʥʝʥʠʷ ʦʧʨʝʜʝʣʝʥʥʳʭ ʤʝʪʦʜʦʚ. ʆʩʥʦʚʥʦʡ ʮʝʣʴʶ 
ʥʘʣʦʛʦʚʦʛʦ ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʬʦʨʤʠʨʦʚʘʥʠʝ ʵʬʬʝʢʪʠʚʥʦʛʦ ʥʘʣʦʛʦʚʦʛʦ ʤʝʭʘʥʠʟʤʘ ʠ 
ʦʧʪʠʤʘʣʴʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤʳ ʥʘʣʦʛʦʚʳʭ ʦʨʛʘʥʦʚ. ʎʝʣʝʚʘʷ ʫʩʪʘʥʦʚʢʘ ʥʘʭʦʜʠʪ ʩʚʦʝ 
ʚʦʧʣʦʱʝʥʠʝ ʯʝʨʝʟ ʦʙʝʩʧʝʯʝʥʠʝ ʧʣʘʥʦʚʳʭ ʥʘʣʦʛʦʚʳʭ ʧʦʩʪʫʧʣʝʥʠʡ ʚ ʙʶʜʞʝʪʥʫʶ ʩʠʩʪʝʤʫ ʚ ʫʩʣʦʚʠʷʭ 
ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʩʦʯʝʪʘʥʠʷ ʤʝʪʦʜʦʚ ʥʘʣʦʛʦʚʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʠ ʥʘʣʦʛʦʚʦʛʦ ʢʦʥʪʨʦʣʷ. 

ɼʦʩʪʠʞʝʥʠʝ ʮʝʣʝʚʦʡ ʫʩʪʘʥʦʚʢʠ ʚʦʟʤʦʞʥʦ ʧʨʠ ʨʝʰʝʥʠʠ ʦʧʨʝʜʝʣʝʥʥʳʭ ʟʘʜʘʯ. ʉʨʝʜʠ ʥʠʭ 
ʨʘʮʠʦʥʘʣʠʟʘʮʠʷ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘʣʦʛʦʚʳʭ ʦʨʛʘʥʦʚ; ʢʦʥʪʨʦʣʴ ʟʘ ʩʦʙʣʶʜʝʥʠʝʤ ʥʘʣʦʛʦʚʦʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ 
ʚ ʯʘʩʪʠ ʧʨʘʚʠʣʴʥʦʩʪʠ ʠʩʯʠʩʣʝʥʠʷ, ʧʦʣʥʦʪʳ ʠ ʩʚʦʝʚʨʝʤʝʥʥʦʩʪʴʶ ʚʥʝʩʝʥʠʷ ʚ ʙʶʜʞʝʪ ʥʘʣʦʛʦʚ ʠ ʩʙʦʨʦʚ; 
ʧʦʩʪʨʦʝʥʠʝ ʧʨʦʛʥʦʟʦʚ ʦʙʲʝʤʦʚ ʥʘʣʦʛʦʚʳʭ ʧʦʩʪʫʧʣʝʥʠʡ; ʫʯʘʩʪʠʝ ʚ ʨʘʟʨʘʙʦʪʢʝ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʳʭ 
ʢʦʥʮʝʧʮʠʡ ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʷ, ʩʦʜʝʡʩʪʚʫʶʱʠʭ ʦʙʱʝʤʫ ʵʢʦʥʦʤʠʢʦ-ʩʦʮʠʘʣʴʥʦʤʫ ʨʘʟʚʠʪʠʶ ʩʪʨʘʥʳ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʭʦʜʝ ʥʘʣʦʛʦʚʦʛʦ ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʷ ʠʩʧʦʣʴʟʫʶʪʩʷ ʤʝʪʦʜʳ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘʣʦʛʦʚʳʭ 
ʦʨʛʘʥʦʚ ʥʘ ʥʘʣʦʛʦʚʳʝ ʦʪʥʦʰʝʥʠʷ ʠ ʥʘʣʦʛʦʧʣʘʪʝʣʴʱʠʢʦʚ ʯʝʨʝʟ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʠ ʥʘʣʦʛʦʚʳʡ ʢʦʥʪʨʦʣʴ ʚ 
ʭʦʜʝ ʨʝʘʣʠʟʘʮʠʠ ʠʤʠ ʩʚʦʠʭ ʧʦʣʥʦʤʦʯʠʡ.  
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ʄʘʨʽʷ ʄʘʨʢʦ, ɻʨʠʛʦʨʽʡ ʎʝʛʝʣʠʢ 
(ʃʴʚʽʚ, ʋʢʨʘʾʥʘ) 

 
ʅɸɹʃʀɾɽʅʀʁ ɸʃɻʆʈʀʊʄ ʈʆɿɺôʗɿʋɺɸʅʅʗ ɿɸɼɸʏɯ ʇʈʆ ʇʈʀɿʅɸʏɽʅʅʗ  

 

ɼʣʷ ʚʠʢʦʥʘʥʥʷ n  ʨʦʙʽʪ ʚʠʜʽʣʝʥʦ n  ʨʦʙʽʪʥʠʢʽʚ. ɺʽʜʦʤʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ijc ʚʠʢʦʥʘʥʥʷ j-ʤ ʨʦʙʽʪʥʠʢʦʤ i-ʦʾ 

ʨʦʙʦʪʠ. ʊʨʝʙʘ ʪʘʢ ʨʦʟʧʦʜʽʣʠʪʠ ʨʦʙʽʪʥʠʢʽʚ ʧʦ ʨʦʙʦʪʘʭ, ʱʦʙ ʟʘʛʘʣʴʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʥʘʥʥʷ ʚʩʽʭ ʨʦʙʽʪ 
ʙʫʣʘ ʥʘʡʙʽʣʴʰʦʶ. 

ʗʢʱʦ ʚʚʝʩʪʠ ʟʤʽʥʥʽ ijx , ʷʢʽ ʚʠʟʥʘʯʘʶʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ 
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ɸʣʛʦʨʠʪʤ ʤʝʪʦʜʫ. ʉʢʣʘʜʘʻʤʦ ʤʘʪʨʠʮʶ ʟ ʝʣʝʤʝʥʪʽʚ ijc  
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ɸʣʛʦʨʠʪʤ ʩʢʣʘʜʘʻʪʴʩʷ ʟ n  ʢʨʦʢʽʚ. ʅʘ ʧʝʨʰʦʤʫ ʢʨʦʮʽ ʩʝʨʝʜ ʝʣʝʤʝʥʪʽʚ ijc  ʰʫʢʘʻʤʦ ʤʘʢʩʠʤʘʣʴʥʠʡ. 

ʗʢʱʦ ʪʘʢʠʡ ʝʣʝʤʝʥʪ ʻ ʻʜʠʥʠʤ ikc , ʪʦ 1x =ik  ʽ ʥʘ ʮʴʦʤʫ ʧʝʨʰʠʡ ʢʨʦʢ ʟʘʚʝʨʰʫʻʪʴʩʷ. ʇʨʠʧʫʩʪʠʤʦ, ʱʦ ʚ i-ʤʫ 

ʨʷʜʢʫ ʥʘʡʙʽʣʴʰʠʡ ʝʣʝʤʝʥʪ ʻ ʥʝ ʻʜʠʥʠʤ. ʅʝʭʘʡ ʚ i-ʤʫ ʨʷʜʢʫ ʻ ʝʣʝʤʝʥʪʠ 
1ikc , 

2ikc , é, 
mikc , ʷʢʽ ʤʽʞ ʩʦʙʦʶ 

ʨʽʚʥʽ. ʇʦʟʥʘʯʠʤʦ 
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ʽ 1i =kx . ʅʘ ʮʴʦʤʫ ʧʝʨʰʠʡ ʢʨʦʢ ʟʘʚʝʨʰʫʻʪʴʩʷ. ɼʨʫʛʠʡ ʢʨʦʢ ʚʠʢʦʥʫʻʪʴʩʷ ʘʥʘʣʦʛʽʯʥʦ ʧʝʨʰʦʤʫ, ʘʣʝ i-ʠʡ 

ʨʷʜʦʢ ʽ k-ʠʡ ʩʪʦʚʝʮʴ ʤʘʪʨʠʮʽ ʉ ʚʞʝ ʥʝ ʨʦʟʛʣʷʜʘʻʪʴʩʷ. ʏʝʨʝʟ n  ʢʨʦʢʽʚ ʙʫʜʝ ʟʥʘʡʜʝʥʠʡ ʥʘʙʣʠʞʝʥʠʡ 

ʨʦʟʚô̫ʟʦʢ ʟʘʜʘʯʽ. 
ʇʨʠʢʣʘʜ. 
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ɿʥʘʭʦʜʠʤʦ ʤʘʢʩʠʤʘʣʴʥʠʡ ʝʣʝʤʝʥʪ ʩʝʨʝʜ ʝʣʝʤʝʥʪʽʚ ijc , ʮʝ ʝʣʝʤʝʥʪʠ 722=c  ʽ 724=c . ɺʽʥ ʥʝ ʻʜʠʥʠʡ, 

ʪʦʤʫ { } 4.6,4min = . ʊʦʜʽ ʽ ʥʘ ʮʴʦʤʫ ʧʝʨʰʠʡ ʢʨʦʢ ʟʘʢʽʥʯʫʻʪʴʩʷ. ɼʘʣʴʰʝ ʧʨʦʜʦʚʞʫʻʤʦ ʘʥʘʣʦʛʽʯʥʦ 

 

  

 

 

  

 

 

  

 

 

  

ʈʦʟʚôʷʟʦʢ L=20. 
ɸʥʘʣʦʛʽʯʥʫ ʟʘʜʘʯʫ ʤʦʞʥʘ ʨʦʟʚôʷʟʘʪʠ, ʢʦʣʠ ʢʽʣʴʢʽʩʪʴ ʚʢʘʟʽʚʥʠʢʽʚ ʙʽʣʴʰʘ ʟʘ ʢʽʣʴʢʽʩʪʴ ʚʘʢʘʥʪʥʠʭ ʤʽʩʮʴ.  
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