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Bu makalede Kazak ve Moĵol dillerindeki ortak mecazi kelimelerin fonolojik 

ºzellikleri incelenmektedir. Analiz, mecazi kelimelerin fonetik ºzelliklerine iliĸkin 

dilbilimcilerin bilimsel kavram ve sonularēna gºre yorumlanēr. Aynē zamanda, genel 

T¿rk dillerindeki taklitleri de incelemektedir. Dilsel olgularēn ve dilbilimsel 

birimlerin yapēsē, analiz ve karĸēlaĸtērma yºntemleriyle incelenir.  

Anahtar kelimeler: Kazak dili,  Moĵol dili,  fonetik, morfoloji, anlambilim, 

taklitler, mecazi kelimeler, sesli kelimeler. 
 

 

Kazak-Moĵol dilleri de dahil olmak ¿zere T¿rk-Moĵol dillerinin ºzelliklerini 

karĸēlaĸtērērken, eski zamanlardan beri yaĸam ve maneviyatta benzerliklere sahip 

halklar olduklarē farkediliyor. Moĵol dilinin sºzl¿ĵ¿nde Sanskrite, Tibete vb. 

Dil lerden giren kelimeler mevcutken, Kazak dili  sºzl¿ĵ¿nde Arapa ve Farsa gibi 

yabancē dillerden giren kelimeler bulunmaktadēr. Buna raĵmen, Kazak-Moĵol 

dillerinin kēsmen ortak unsurlarēnēn kademeli olarak bulunmasē, T¿rk-Moĵol 

halklarēnēn dillerinin aynē soydan gelen diller olduĵunu gºstermektedir. Gustaf John 

Ramstedt; T¿rk, Moĵol, Manu, Kore ve Japon dilleri ¿zerine tarihsel bir 

karĸēlaĸtērmalē alēĸma yaparak çAltay dili  teorisininè temelini attē. 

Bazēlhan Buhatulē, Altay kºkenli dillerin tarihsel olarak karĸēlaĸtērmalē 

incelemesinde Gustaf John Ramstedt'in yºn¿ne dayanarak, T¿rk-Moĵol dillerinin ana 

kaynak olduĵunu belirtmektedir [1, 6]. 

Daha sonralarē T¿rk dilleri ¿zerine karĸēlaĸtērmalē alēĸmalar yapēlēnca yeni 

veriler ortaya ēkmaya baĸladē. Akademisyen A.T. Kaidarov, profesºr E.Z. 

Kazhybekov, bilim adamē E.V. Sevortyan'ēn T¿rk dillerinin kºkleri hakkēndaki 

alēĸmalarēnda Altay soylu dilleri karĸēlaĸtērarak, fonoloji, morfoloji, anlambilim 

yºn¿nen pek ok deĵerli bilgi veriyorlar [4, 33]. 

Genel olarak mecazi kelimeler kavramēnē ele alērsak, modern Kazak dilbilim 

literat¿r¿nde, d¿nyanēn diĵer dillerinde olduĵu gibi ses taklidi, ideofonlar, taklit 

kelimeler, mimemalar, fig¿ratif kelimeler, taklitler, sesli kelimeler, onomatoplar vs 

isimler oluĸmuĸtur. ¥rneĵin, bunlarēn ortaya ēkēĸ yollarēnēn anlamē, tarihsel oluĸumu 

ve geliĸim s¿recindeki yeri ve kullanēm gºr¿n¿m¿ isimlerinde daha ºnemlidir.  
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N.I. Ashmarin, T¿rk dillerinde fonolojiyi ilk  inceleyen kiĸi olurken, sonrasēnda 

T¿rk dillerindeki taklit kelimeleri N.K. Dmitriev'in eserlerinde irdelenmiĸtir. 

T¿rkedeki ses sembolizmi ve taklit kelimeler A.N. Kononov, M. Bittner, H. 

Marchand ve diĵerleri tarafēndan incelenmiĸtir. N.A. Baskakov, Karakalpak dilinin 

mimemalarēnē ayrēntēlē olarak inceler. Yakuta, Kērgēzca, T¿rkmence, ¥zbeke, 

Azerice ve Baĸkurt dili  gibi T¿rk dillerinde taklit kelimeler ayrēntēlē olarak ele 

alēnmaktadēr. 

¢uvaĸ dilbilimci  G.E. Kornilov'un ses gºr¿nt¿leme sorunu ¿zerine yaptēĵē 

araĸtērmalarda, N.I. Ashmarin ve A.M. Gazov-Ginzberg'in temel teorik ilkeleri geniĸ 

apta analiz edilmektedir. Bu alēĸmanēn ºnemi etimoloji ve taklit arasēndaki iliĸkiyi 

belirlemektir.  

Bilim adamēna gºre, etimolojik analiz, ilk  olarak, kelimenin kºkeninin tarihini 

tek bileĸenli bir kºk morfemin ºtesinde derinleĸtirmeye izin vermez ve ikincisi, dilin 

oluĸum tarihini ve dil sembol¿n¿n ilkel motivasyonunu inceleme olasēlēĵēnē sēnērlar. 

Taklit, gºr¿nt¿lenenin ºzel bir ºzelliĵi, karakteristiĵi, kalitesi kavramēnē ieren 

m¿zikal bir gºr¿nt¿d¿r; bu fenomeni, nesnenin eĸzamanlē olarak d¿ĸ¿nme ve sanatsal 

ve duygusal durumda algēlamanēn sonucudur. çTaklitè terimi çseslerin ve 

seslenmenin taklidi deĵil, nesnelerin, s¿relerin, durumlarēn, niteliklerin sesler ve 

seslenme yoluyla taklit edilmesiè olarak anlaĸēlmalēdēr [6, 5].  

Bilim adamē K.ķ. Husayēn ĸu sonuca varēyor: çKazakadaki ses gºr¿nt¿leme 

fenomeni kºkten ve tek bileĸenli tabandan tezah¿r ettiĵinden, sorunlarē aĸaĵēdaki gibi 

incelemek iin, kºk unsurlarēnēn fonetik yapēsēnē ve ses gºr¿nt¿leyici iĸlevini, ses 

gºr¿nt¿leyici kºk¿n metatezi ve dºn¿ĸ¿m¿, ses gºr¿nt¿leyici temelin bileĸimini 

analiz etmek gerekirè. A.Ķ. Iskakov, ķ.ķ. Sarēbayev, B.ķ. Katembayeva gibi 

bilimadamlarē Kazakadaki taklit kelimelerin fonetik ve morfolojik ºzelliklerini 

eĸzamanlē yºnden incelerken, S.R. Ķbrayev, kendi tezinde ses yapēsē analizinde ºznel 

ve deneysel fonetik yºntemini kullanēr. A.T. Kaidarov ise, her bir morfeme ayrē-ayrē 

sēnēflandērma yºntemiyle taklitileri ses takliti ve gºr¿nt¿ takliti olarak ayērarak 

analiz eder [5, 21]. 

Kazak ve Moĵol dillerinde ortak olan kelimelerin fonetik sistemi, her iki  dilin 

modern doĵasē gºz ºn¿ne alēndēĵēnda, eski Moĵol dilinin ses sistemi, modern Kazak 

dilinin fonetik sistemine karĸēlēk gelir. Ve modern Moĵol edebi dilindeki kelimelerin 

ses sistemine kēyasla, iki  dilde ortak olan kelimelerin oĵu karĸēlēk gelir ve bazē 

kelimelerde deĵiĸ tokuĸ, sapma fenomeni vardēr. 

¥rneĵin, eski Moĵol dilinde çjadagay, alma, sēltak, kara, takaè kelimeleri, 

modern Moĵol edebi dilinde çzadgay, tsalam, ĸaltag, har, takè olarak, modern Kazak 

edebi dilinde ise çjadagay, ĸalma, (çèli  sºyleyiĸte alma), sēltau, kara, takaè olarak 

karĸēlaĸmaktadēr. Bazē kelimelerde ise, eski Moĵol dilinde çkºkerek¿, igire, ikikuè 

kelimeleri, modern Moĵol edebi dilinde çhºhrºh, iyr, ihehè olarak karĸēmēza 

ēkēyor. Ve aynē kelimeler modern Kazak edebi dilinde çkºgeru, ĸiērè (çèli  

sºyleyiĸte ēyēr), çsēgu, tēguè ĸahsēnda bulunur, ve ses sisteminde yer deĵiĸtirme, 

kērēlma olgusu vardēr [1, 13]. 
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Kazak ve Moĵol dillerindeki fig¿ratif kºkler, birka ses uyumunu oluĸturarak 

kullanēlēr, ve ses deĵiĸiklikleri hem ¿nl¿leri hem de ¿ns¿zleri ierir. 

Fig¿ratif yapēsēnda ¿nl¿ seslerin deĵiĸimi: 

uå¿ uyumu Kazakada bultēn Ÿ bultēndau, bultēn etu ` Moĵol dilinde 

b¿ltgeneh Ÿ b¿ltelzeh, b¿lteg ï b¿lteg hiyh `, b¿ltes ï b¿ltes hºdloh ` bultēn-bultēn 

kozgalu (bulut-bulut hareket)̀; 

 ¿åº uyumu Kazakada b¿kĸen Ÿ b¿kĸendeu` Moĵol dilinde bºgtsgºnºh Ÿ 

bºgtsºlzºg`, bºgtsºg-bºgtsºg hiyh ` b¿kĸen ï b¿kĸen etu (b¿k¿lmek)`; 

ēåa uyumu Kazakada dēngēr Ÿ dēngērlau, dangērlatu ` Moĵol dilinde dangar 

Ÿ dangar, dangar-dungar hiyh `; Kazakada dērēl Moĵol dilinde dar ï dar hiyh̀ , 

Moĵol dilinde tasraltg¿y dar ï dar hiyv `¿zdiksiz dērēldadē (s¿rekli dēr-dēr etti)̀ ; 

Kazakada ĸēj Ÿ ĸējēldau, ĸēj etu ` Moĵol dilinde ĸaj ï ĸaj hayragdah `; Kazakada 

ĸēr Ÿ ĸērēldau, ĸēr etù  Moĵol dilinde tsar ï tsar duu sonsdoh, arlan uylah̀  ĸērēldap 

jēlau (ēngēra aĵlama); 

 ēåu uyumu Kazakada sēlq Ÿ sēlqēldau, sēlq etu ` Moĵol dilinde sul, sulrah `; 

ēåo uyumu Kazakada tēq Ÿ tēqēldau, tēq etu ` Moĵol dilinde tog ï tog imee 

garah `.  

ēåi ve ēåe uyumlarē Kazakada ĸēldēr Ÿ ĸēldērlau, ĸēldēr etù  Moĵol dilinde 

ĸilder ĸilder duugarah `, ginj ĸilder ï ĸilder hiyh̀  kisen ĸēldēr ï ĸēldēr etu (pranga 

zinciri ï ēngērdamak)`; Kazakada ēs Ÿ ēsēldau, ēs etu` Mʦĵol dilinde is Ÿ isgereh, 

isgeren tuuh̀  ēskērēp aydau (ēslēk alarak s¿rmek), mogoy isgerev̀ jēlan ēsēldadē (yēlan 

tēsladē); 

iåe uyumu Kazakada k¿ngir Ÿ k¿ngirleu, k¿ngir qagù  Moĵol dilinde 

g¿ngeneh`;  

oåa uyumu Kazakada ĸolp Ÿ ĸolpēldau, ĸolp etù  Moĵol dilinde ĸal ï ĸal 

seleh̀, al ï al seleh̀, zagas ĸig ĸal ï ĸal hiyseǹ balēktay ĸolpēldatkan (balēka 

ĸapērdatmak); 

Fig¿ratif yapēsēnda ¿ns¿z seslerin deĵiĸimi: 

mån uyumu Kazakada d¿mp Ÿ d¿mpildeu, d¿mp etù  Moĵol dilinde 

d¿ngeneh Ÿ d¿n ï d¿n hiyh` d¿mpildeu (dum sesi)̀, d¿ngenesen duunaas serev̀ 

titreyen bir uyandē`;  

måj  uyumu ï Kazakada mayman Ÿ maymandau, mayman kagu, mayman 

etù  Moĵol dilinde mayjganah Ÿ mayjig ï mayjig yavah̀ mayman ï mayman j¿ru 

(badi badi y¿r¿mek)`; 

kåh uyumu Kazakada k¿nk Ÿ k¿nkildeu, k¿nk etù  Moĵol dilinde 

h¿ngeneh`Ÿ h¿ngeneihsen` k¿nk ï k¿nk ete t¿sken (mērēldanan, homurdanan)̀; 

Kazakada k¿ngir Ÿ k¿ngirleu, k¿ngir qagù  Moĵol dilinde ï h¿ngeneh` k¿ngirleu 

(donuk bir ses ēkarmak)`, honh h¿ngenev` qonērau k¿ngirledi (zil aldē)`; 

qåk uyumu Kazakada qors Ÿ qorsēldau, qors etù  Moĵol dilinde hor Ÿ hor 

ï hor duugargah̀ qorsēl, qorsēldau (homurtu, homurtu sesi ēkarmak)`, gahayn hor-

hor duugargah̀ ĸoĸkanēn qorsēlē (domuz homurtusu)̀; Kazakada qorŸqorēldau, qor 

etù  Moĵol dilinde hur Ÿ hurhirah̀  qorēldau (horlamak)̀, hurhiran untah̀  qorēldap 

uyēktau (horlayarak uyumak)̀;  
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qåt uyumu ï Kazakada qanq Ÿ qanqēldau, qanq etù  Moĵol dilinde ganh Ÿ 

gangar ï gungar duugarah ̀qanqēldau (gēcērdamak), galuu ĸuvuu gangar ï gungar 

duugaran niysev̀ qaz qanqēldap uĸtē (kaz gēcērdayarak utu), nohoy ganh hiyn 

duugarav̀ it qanq ï qanq etti (kºpek havladē); Kazakada tonqan Ÿ tonqandau, 

tonqan qagu, tonqan etù  Moĵol dilinde tongolzoh, tongos ï tongos hºdlºh, 

tongolzon ireh tonqandap kelu (emekleyerek gelmek)̀; 

qåj  uyumu Kazakada ĸaq Ÿ ĸaqēldau, ĸaq etù  Moĵol dilinde ĸajignah, 

haalgaĸajignalaa` yesik ĸaqērladē (kapē gēcērladē)`; 

såh uyumu Kazakada sanq Ÿ sanqēldau, sanq qagu, sanq etù  Moĵol dilinde 

hanginah, radyo hanginaj baynà radyo sanqēldap tur (radyo y¿ksek sesle 

konuĸuyor)`; 

såj  uyumu Kazakada sēngēr Ÿ sēngērlau, sēngēr kagu, sēngēr etù  Moĵol 

dilinde jinger, inger, honh ĸig jinger ï jinger hiyv̀  qonērauday sēngērladē (zil gibi 

aldē)`;  

ĸå uyumu Kazakada ĸanq Ÿ ĸanqēldau, ĸanq etù  Moĵol dilinde anga 

duugarah, anga duù  ĸanqēldagan dauēs (atlak ses); Kazakada ĸar Ÿ ĸarēldau, ĸar 

etù  Moĵol dilinde arlah, arlasan duù  ĸērēldagan dauēs (cēvēldama, aĵlama sesì; 

ĸåts uyumu Kazakada alĸan Ÿ alĸandau, alĸan qagù  Moĵol dilinde altsan, 

altsgar Ÿ altsayh, altsgar boloh̀ , hºl nô altsaysaǹ ayagē alĸaygan (bacaklarē ayrēk)`; 

ĸåj  uyumu Kazaka ĸēn Ÿ ĸēnēldau, ĸēn etù  Moĵol dilinde hangir ï jinger 

hiyh, hangir ï jinger hiysen tºmºr` ĸēnēldagan temir (ēngēraklē demir); Kazakada 

ĸink Ÿ ĸinkildeu, ĸink etù  Moĵol dilinde jingeneh, nariyn jingenesen duù  

ĸinkildegen dauēs (gēcērtēlē ses)̀; Kazakada ĸēr Ÿ ĸērēldau, ĸēr etù  Moĵol dilinde jir  

ï jir  duu sonsdoh, jirgesen bor ĸuvuu` ĸērēldagan torgay (cēvēldayan sere)`; 

Kazakada ĸink Ÿ ĸinkildeu, ĸink etù  Moĵol dili  jingeneh, nariyn jingenesen duù  

ĸinkildegen dauēs (gēcērtēlē ses).  

råg uyumu Kazakada ĸur Ÿ ĸurēldau, ĸur etù  Moĵol dilinde ĸuugih, hamar 

nô ĸuugij suunà murnē ĸurēldap otēr (burnu guruldadē);  

Bunun yanē sēra herhangi bir deĵiĸiklik yapēlmamēĸ halde kullanēlan kºk 

gºr¿nt¿leyicileri de bulabilirsiniz: 

Kazakada tors Ÿ torsēldau, tors etù  Moĵol dilinde tors ïï tors duugarah̀, 

tes ï tes duugarah̀. 

Kazakada sērt Ÿ sērtēldau, sērt etù  Moĵol dilinde srt ï srt, huruunē ¿en¿¿d nô 

srt ï srt duugarav̀sausaq buēndarē sērt ï sērt etti (parmak eklemleri tēklandē);  

Kazakada tars Ÿ tarsēldau, tars etù  Moĵol dilinde tasŸ tas hiyh, tan hiyh, 

buu tas hiyv̀  mēltēk dausē tars etti (t¿fek sesi ēktē), tas haah̀  tars yetkizip jabu 

(arparak kapatmak)̀; 

T¿rk ve Moĵol dillerinin ortak unsurlarē fonolojik, morfolojik, semantik olarak 

incelendiĵinde, yukarēda karĸēlaĸtērmalē olarak irdelenen ºrnekler kuĸkusuz ok 

yardēmcē olacaktēr. 
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ɸʣʤʘʪʳ Ϩ. 

ɼʠʣʴʙʘʨʭʘʥʦʚʘ ɼ.ɸ. 
ɸϤʘ ʦϨʳʪʫʰʳ, ϧ.ɸ. ʗʩʩʘʫʠ ʘʪʳʥʜʘϤʳ ʍʘʣʳϨʘʨʘʣʳϨ ϨʘʟʘϨ-ʪϮʨʽʢ ʫʥʠʚʝʨʩʠʪʝʪʽ, 

ʊϮʨʢʽʩʪʘʥ Ϩ. 

 

 

ʄʘץʘʣʘʜʘ ʜʠʩʢʫʨʩ סײʳʤʳʥʘ, ʜʽʥʜʽ ʜʠʩʢʫʨʩʠʚʪʽ ʪײʨסʳʜʘ ʟʝʨʪʪʝʫ סײʳʤʳʥʘ 

ʪװʩʽʥʽʢʪʝʤʝ ʙʝʨʽʣʽʧ, ʪװʨʣʽ סʘʣʳʤʜʘʨʜʳש ʦʩʳ ʪʘץʳʨʳʧʪʘסʳ ʢᴇʟץʘʨʘʩʪʘʨʳ 

-ʨʳʣʳʤʜʘʨʜʘ, ʢʦʤʤʫʥʠʢʘʪʠʚʪʽ ʽʩײץ ᴅʣʝʫʤʝʪʪʽʢ שʘʨʘʩʪʳʨʳʣʘʜʳ. ɼʠʩʢʫʨʩʪʳץ

ᴅʨʝʢʝʪ ʥᴅʪʠʞʝʩʽʥʜʝ ץʘʣʳʧʪʘʩʫʳ ʥʘץʪʳʣʘʥʳʧ, ʙʠʣʽʢʪʽש ʜʠʩʢʫʨʩʪʳ 

ʦʨʥʳץʪʳʨʫʜʘסʳ, ʙʽʣʽʤʜʽ ץʘʣʳʧʪʘʩʪʳʨʫʜʘסʳ ʨᴇʣʽ ʤʝʥ ʳץʧʘʣʳ ʩʘʨʘʧʪʘʣʘʜʳ. 

ʄ.ʌʫʢʦʥʳש ʜʠʩʢʫʨʩ ʪʫʨʘʣʳ ʦʡ-ʧʽʢʽʨʣʝʨʽ ץʘʨʘʩʪʳʨʳʣʳʧ, ʢʝשʽʥʝʥ ʪʘʣʜʘʥʘʜʳ. 

ɼʠʩʢʫʨʩʪʘʨ ʘʨʘʩʳʥʜʘסʳ ʙʘʡʣʘʥʳʩ ʞᴅʥʝ ʪװʨʣʽ סʳʣʳʤ ʩʘʣʘʩʳʥʜʘסʳ 
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ʜʠʩʢʫʨʩʪʘʨʜʳש ᴇʟʘʨʘ ʳץʧʘʣʜʘʩʪʳסʳ, ץʦסʘʤʜʘ, ץʘʥʜʘʡ ʜʘ ʙʽʨ ᴅʣʝʫʤʝʪʪʽʢ 

 ʳʟʤʝʪʪʝʩʪʽʛʽץ ʳ ʙʽʨʣʝʩʢʝʥסʘʣʳʧʪʘʩʪʳʨʫʜʘץ ʞʳʨʳʤʜʳײʨʳʣʳʤʜʘ ʙʝʣʛʽʣʽ ʙʽʨ ʪײץ

ʢᴇʨʩʝʪʽʣʝʜʽ.  

ʊϮʡʽʥ ʩϺʟʜʝʨ: ʜʠʩʢʫʨʩ, ʜʠʩʢʫʨʩʠʚʪʽ ʟʝʨʪʪʝʫ, ʜʠʩʢʫʨʩ ʪʘʣʜʘʫʳ, ʜʽʥ, 

ᴅʣʝʫʤʝʪʪʽʢ ײץʨʳʣʳʤʜʘʨ, ʄ. ʌʫʢʦ, ʢʦʤʤʫʥʠʢʘʪʠʚʪʽ ʽʩ-ᴅʨʝʢʝʪʪʝʨ.  

 

 

çɼʠʩʢʫʨʩè ʜʝʛʝʥ ʪʝʨʤʠʥʥʽש ʪʘʨʠʭʳ ᴇʪʝ ײʟʘץ ʞᴅʥʝ ʪʝʨʝשʜʝ ʞʘʪʳʨ. ʆʥʳש 

ʤʘסʳʥʘʩʳ ʜʘ ʦʩʳ ײʟʘץ ʪʘʨʠʭʠ ץʘʣʳʧʪʘʩʳʧ, ʜʘʤʫʳ ʙʘʨʳʩʳʥʜʘ ʙʽʨʥʝʰʝ ʨʝʪ 

ᴇʟʛʝʨʜʽ. ɸסʳʣʰʳʥ ʞᴅʥʝ ʬʨʘʥʮʫʟ ʪʽʣʜʝʨʽʥʜʝʛʽ ץʦʣʜʘʥʳʩʪʘʨʳʥʜʘ ʙײʣ ʪʝʨʤʠʥ ʙʽʨ 

ʤᴅʩʝʣʝʛʝ ץʘʪʳʩʪʳ ʞʘʥ-ʞʘץʪʳ, ʥʝʛʽʟʜʝʣʛʝʥ ʧʽʢʽʨ ʙʽʣʜʽʨʫʜʽ ץʘʤʪʠʪʳʥ ʤᴅʪʽʥʜʽ 

ʙʽʣʜʽʨʝʜʽ. ɾʘץʩʳ ʤʳʩʘʣ ʨʝʪʽʥʜʝ ʈʝʥʝ ɼʝʢʘʨʪʪʳ1637 ש ʞʳʣסʳ çᴄʜʽʩ ʞʘʡʣʳ 

ʜʠʩʢʫʨʩè ʜʝʛʝʥ ʝשʙʝʛʽʥ ʢʝʣʪʽʨʫʛʝ ʙʦʣʘʜʳ. ɸʣ ʙװʛʽʥ ʙʽʟ ʜʠʩʢʫʨʩ ʞʘʡʣʳ ʩᴇʟ 

-ʩʪʨʫʢʪʫʨʘʣʠʟʤ, ᴅʩʽʨʝʩʝ ʄ. ʌʫʢʦ (1926 ץʬʨʘʥʮʫʟʜʳ שʳʤʥʳסײ ʣײʘʥʜʘ, ʙסʘסʦʟץ

1984) ʍʍ סʘʩʳʨʜʳש ʝʢʽʥʰʽ ʞʘʨʪʳʩʳʥʜʘ ץʘʣʳʧʪʘʩʪʳʨסʘʥ ʤʘסʳʥʘʩʳʥʘ ʩʘʡ 

  .ʨʤʽʟ [1, 429]װʦʣʜʘʥʳʧ ʞץ

ɼʽʥʜʽ ʟʝʨʪʪʝʫ ʞʘʡʣʳ ʩᴇʟ ץʦʟסʘʣסʘʥ ʢʝʟʜʝ ʜʠʩʢʫʨʩʠʚʪʽ ʪᴅʩʽʣʜʝʨʜʽש 

 ʣ ᴅʜʽʩʪʝʤʝ ʜʽʥʜʽײʦʣʜʘʥʳʣʫʳ 1980 ʞʳʣʜʘʨʜʘʥ ʙʘʩʪʘʫ ʘʣʘʜʳ. ɼʝʩʝʢ ʪʝ, ʙץ

ʟʝʨʪʪʝʫʜʽש ʤʘשʳʟʜʳ, ʩʘʣʤʘץʪʳ ʞʦʣʳ ʨʝʪʽʥʜʝ ץʘʨʘʩʪʳʨʳʣʘ ץʦʡסʘʥ ʞʦץ. ɹʽʨʘץ 

ʩʦסשʳ ʞʳʣʜʘʨʳ ʜʽʥʪʘʥʫ סʳʣʳʤʳ ʜʽʥʜʽ ʜʠʩʢʫʨʩʠʚʪʽ ʟʝʨʪʪʝʫʜʽש ʧʘʡʜʘʩʳ ʞᴅʥʝ 

ʪʠʽʤʜʽʣʽʛʽ ʪʫʨʘʣʳ ʦʡ ʪʦʣסʘʧ, ᴇʪʢʝʥ סʘʩʳʨʜʘ ʦʩʳ ʙʘסʳʪ ʞᴇʥʽʥʜʝ ʩᴇʟ ץʦʟסʘסʘʥ 

  .ʦʣʜʘʥʘ ʙʘʩʪʘʜʳץ ʞʳʨʳʤʜʘʨʳʥ ʟʘʤʘʥʘʫʠ ʤᴅʩʝʣʝʣʝʨʜʽ ʰʝʰʫʜʝײʪ שʘʣʳʤʜʘʨʜʳס

ʄʘץʘʣʘʜʘ ʞʠʥʘץʪʘʣסʘʥ ʤᴅʣʽʤʝʪʪʝʨʜʽ ʪʘʣʜʘʫʜʘ ʩʠʥʭʨʦʥʠʢʘʣʳץ, 

ʜʠʘʭʨʦʥʠʢʘʣʳץ, ʩʘʣʳʩʪʳʨʤʘʣʳ, ʢʦʥʪʝʥʪ-ʪʘʣʜʘʫ, ʠʥʜʫʢʮʠʷ, ʜʝʜʫʢʮʠʷ ᴅʜʽʩʪʝʨʽ 

  .ʞʳʨʳʤʜʘʨ ʞʘʩʘʣʜʳײʘʥ ʜʝʨʝʢʪʝʨ ʥʝʛʽʟʽʥʜʝ ʪסʦʣʜʘʥʳʣʳʧ, ʘʣʳʥץ

ɹʽʟ ʜʠʩʢʫʨʩʠʚʪʽ ײץʨʳʣʳʤʜʘʨ ץʳʟʤʝʪʽʥ ʪʝʢ ʦʣʘʨʜʳש ʰʳסʫ ʪʝʛʽ ʤʝʥ ץʘʣʘʡ 

 ʘʪʘʨ ʪʝʢץ ʩʽʥʝ ʘʣʘʤʳʟ. ʉʦʥʳʤʝʥװʘʥʜʳ ʪץץʘʥʘ ʪʦʣʳס ʘʥʳʥ ʙʽʣʛʝʥʜʝץʘʣʳʧʪʘʩץ

ʜʠʘʭʨʦʥʠʢʘʣʳץ ʞᴅʥʝ ʩʠʥʭʨʦʥʠʢʘʣʳץ ʪײʨסʳʜʘ ʩʘʣʳʩʪʳʨʫ ʘʨץʳʣʳ סʘʥʘ ʙʽʟ 

ʜʠʩʢʫʨʩʪʳש ʪʘʨʠʭʠʣʳסʳʥ, ʝʨʝʢʰʝʣʽʛʽʥ ʢᴇʨʝ ʘʣʘʤʳʟ. çʊʘʙʠסʠè ʞʦʣʤʝʥ ʧʘʡʜʘ 

ʙʦʣʘʪʳʥ ʥʝ ʘʙʩʪʨʘʢʪʽʣʽ ʰʳʥʘʡʳʣʳץ ʪʘʨʘʧʳʥʘʥ ץʦʟסʘʫ ʩʘʣʳʥʘʪʳʥ ʜʠʩʢʫʨʩʪʘʨ 

ʞʦץ. ᴄʣʝʫʤʝʪʪʽʢ ץʘʨʳʤ-ץʘʪʳʥʘʩ ײץʨʳʣʳʤʜʘʨʳ ᴅʣʝʤʛʝ ץʘʣʘʡ ʤʘסʳʥʘ ʙʝʨʽʧ, 

ʵʢʩʧʣʠʮʠʪʪʽ ʞᴅʥʝ ʠʤʧʣʠʮʠʪʪʽ ʙʽʣʽʤʜʝʨʜʽ ץʘʣʳʧʪʘʩʪʳʨʘʪʳʥʳʥʘ ʪʘʨʠʭʠ ʞᴅʥʝ 

ʩʘʣʳʩʪʳʨʤʘʣʳ ʪʘʣʜʘʫ ʞװʨʛʽʟʫ ʜʠʩʢʫʨʩʠʚʪʽ ᴅʜʽʩʪʝʤʝʥʽש ʥʝʛʽʟʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

ɼᴅʣ ʦʩʳ ʪװʩʽʥʽʢʪʝʤʝ ʞʘʨʘʪʳʣʳʩʪʘʥʫ סʳʣʳʤʜʘʨʳʥʜʘסʳ ʙʽʣʽʤʥʽײץ שʨʳʣʫʳʥʘ ʜʘ 

 ʳ ʪᴅʞʽʨʠʙʝʣʝʨ ʤʝʥ ʽʩ-ᴅʨʝʢʝʪʪʝʨ ʦʣʘʨ ʞʘʡʣʳסʳʣʳʤʜʘʨʜʘס ʣײʦʣʜʘʥʳʣʘ ʘʣʘʜʳ. ɹץ

ʞװʨʛʽʟʽʣʛʝʥ ʜʠʩʢʫʨʩʪʳש ʤʘʪʝʨʠʘʣʜʳ ʢʝʡʽʧʢʝ ʝʥʫʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʄʘʪʝʨʠʘʣʜʳ 

ʢʝʡʽʧʢʝ ʝʥʫʜʽש ʥᴅʪʠʞʝʣʝʨʽ ᴇʟʜʝʨʽʥ ʰʳʥʘʡʳ ʝʪʢʝʥ ʜʠʩʢʫʨʩʠʚʪʽ ʙʦʣʞʘʤʜʘʨʜʳ 

ʪײʨʘץʪʘʥʜʳʨʳʧ, ץʘʙʳʣʜʘʥʘʪʳʥʜʘʡ ʝʪʝʜʽ. ʆʩ rʘʨץʳʣʳ ʜʠʩʢʫʨʩʠʚʪʽ ײץʨʳʣʳʤʜʘʨ 

ʟʘʪʪʘʨסʘ ʤʘסʳʥʘ ʙʝʨʫʜʽ ʙʘʩץʘʨʘʜʳ, ץʘʙʳʣʜʘʥסʘʥ ʞᴅʥʝ ץʘʙʳʣʜʘʥʙʘסʘʥ ʙʽʣʽʤ 

ʞʘʡʣʳ ʙʦʣʞʘʤʜʘʨʜʳ ʦʨʥʳץʪʳʨʘʜʳ. ɼʠʩʢʫʨʩʠʚʪʽ ʪʘʣʜʘʫ ʙʽʟʜʽש ʙʽʣʽʤʽʤʽʟ 

ʪʳʩץʘʨʳ ᴅʣʝʤ ʞʘʡʣʳ ʝʤʝʩ ʝʢʝʥʜʽʛʽ ʞᴅʥʝ ʵʧʠʩʪʝʤʦʣʦʛʠʷʣʳץ ʥʝ ʦʥʪʦʣʦʛʠʷʣʳץ 

ʤᴅʩʝʣʝʣʝʨ ʞʘʡʣʳ ʬʠʣʦʩʦʬʠʷʣʳץ ʦʡʪʦʣסʘʫ ʢʝʟʽʥʜʝ ʨʝʘʣʠʩʪʪʽʢ ʝʤʝʩ, 

ʨʝʣʷʪʠʚʠʩʪʽʢ ʢᴇʟץʘʨʘʩʪʳ ײʩʪʘʥʫʳʤʳʟ ʢʝʨʝʢ ʝʢʝʥʜʽʛʽ ʞʘʡʣʳ ʪײʞʳʨʳʤסʘ 

ʙʘסʳʪʪʘʡʜʳ. ʊװʩʽʥʫʽʤʽʟ ʢʝʨʝʢ ʤᴅʩʝʣʝ ï ʢװʥʜʝʣʽʢʪʽ ץʘʨʘʧʘʡʳʤ ʪײʨסʳʜʘ, ʝ  h
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ʞʝʨʜʝ ʪʽʨʢʝʣʤʝʡ ʦʨʳʥ ʘʣʘʪʳʥ ʥᴅʨʩʝʣʝʨ ʤʝʥ ʜʠʩʢʫʨʩʠʚʪʽ ʞᴅʥʝ ʢʦʤʤʫʥʠʢʘʪʠʚʪʽ 

 ʘʨʘʩʪʳʨʳʣʘʪʳʥ ʥᴅʨʩʝʣʝʨץ ʘ ʨʝʪʽʥʜʝסʠץʳʣʳ ʬʘʢʪ ʥʝʤʝʩʝ ʦץʨʘʣʜʘʨ ʘʨײץ

ʘʨʘʩʳʥʜʘסʳ ʘʡʳʨʤʘʰʳʣʳץ. çʉʳʥʠ ʪʘʣʜʘʫʜʳש ʙʘʩʪʘʧץʳ ʥװʢʪʝʩʽ ᴇʟʽשʥʽש 

ʰʳʥʘʡʳ ʪװʨʜʝ ʢʽʤ ʝʢʝʥʜʽʛʽשʜʽ ʪװʡʩʽʥʫ ʞᴅʥʝ ᴇʟʽʥ ʩʝʥʽש ʽʰʽשʝ ʰʝʢʩʽʟ ʽʟʜʝʨ ʤʝʥ 

ʞʦʣʜʘʨʜʳ ʘʪʘʫ ʥʝ ʩʠʧʘʪʪʘʤʘ ʙʝʨʤʝʡ ץʘʣʜʳʨסʘʥ ʦʩʳ ʢʝʟʝשʜʝʛʽ ʪʘʨʠʭʠ װʜʝʨʽʩʪʽש 

ᴇʥʽʤʽ ʨʝʪʽʥʜʝ ʪʘʥʫ. ɸʣ ʙײʣ ʘʪʘʫ ʥʝ ʩʠʧʘʪʪʘʤʘ ʙʘʩʪʘʧץʳ ʢʝʟʝשʜʝ ʞʘʩʘʣʫʳ ʢʝʨʝʢè 

[2, 326 ʙ.]. 

ɼʠʩʢʫʨʩʠʚʪʽ ʪʘʣʜʘʫʜʳש ʢʝʡʽʧʪʝʨʽ ʪʫʨʘʣʳ ʞʘʣʧʳʣʘʤʘ ʪװʩʽʥʽʢ ʙʝʨʽʧ ᴇʪʪʽʢ. 

ɽʥʜʽ ʦʩʳ ʪײʞʳʨʳʤʜʘʨʜʳ ʜʽʥʜʽ ʟʝʨʪʪʝʫʜʝ ץʘʣʘʡ ץʦʣʜʘʥʘ ʘʣʘʪʳʥʜʳסʳʤʳʟ ʞʘʡʣʳ 

ʩᴇʟ ץʦʟסʘʩʘץ. ʂᴇʧʪʝʛʝʥ ʜʠʩʢʫʨʩ ʪʝʦʨʝʪʠʢʪʝʨʽ ʜʠʩʢʫʨʩʠʚʪʽ ʪʘʣʜʘʫ ʥʝʛʽʟʛʽ ʩײʨʘץץʘ 

ʞʘʫʘʧ ʙʝʨʫ װʰʽʥ ʪװʨʣʽ ᴅʜʽʩʪʝʨʜʽ ץʦʣʜʘʥʘʪʳʥ ʟʝʨʪʪʝʫ ʙʘסʳʪʳ ʥʝ ʟʝʨʪʪʝʫ ʩʪʠʣʽ 

ʜʝʛʝʥ ʪײʞʳʨʳʤסʘ ʢʝʣʽʩʝʜʽ. ɹײʣ ᴅʜʽʩʪʝʤʝ ʣʠʥʛʚʠʩʪʠʢʘʣʳץ ʪʘʣʜʘʫסʘ ʥʝʛʽʟʜʝʣʝʪʽʥ 

ʥʝʤʝʩʝ ʅ. ʌʵʡʨʢʣʦʫ çʤᴅʪʽʥʛʝ ʙʘסʳʪʪʘʣסʘʥ ʜʠʩʢʫʨʩʠʚʪʽ ʪʘʣʜʘʫè ʜʝʧ ʘʪʘʡʪʳʥ 

ᴅʜʽʩʪʝʤʝʛʝ ץʘʨʩʳ ץʦʡʳʣʘʜʳ [3, 37-61 ʙ.]. ɽʛʝʨ ʽʟʜʝʥʫʰʽ ʣʠʥʛʚʠʩʪʠʢʘʣʳץ ʥʝ 

ʤᴅʪʽʥʜʽʢ ʙʘסʳʪʪʘʣʫʜʳ ʪʘשʜʘʩʘ, ᴅʜʽʩ ʪʫʨʘʣʳ ʩᴇʟ ץʦʟסʘʫ ʦשʘʡ ʙʦʣʘʜʳ. ɸʣ 

ʜʠʩʢʫʨʩʪʳש ʄ. ʌʫʢʦ ʝשʙʝʢʪʝʨʽʥʝ ʥʝʛʽʟʜʝʣʛʝʥ ʪʘʨʠʭʠ ʪʝʦʨʠʷʩʳʥʘ ץʘʨʘʨ ʙʦʣʩʘץ, 

ʧʘʡʜʘʣʳ ʜʝʧ ץʘʨʘʩʪʳʨʫסʘ ʙʦʣʘʪʳʥ ᴅʜʽʩʪʝʨ ʬʠʣʦʣʦʛʠʷʣʳץ ᴅʜʽʩʪʝʨʜʽ ʜʝ, ʩʘʧʘʣʳץ 

ʞᴅʥʝ ʩʘʥʜʳץ, ʢʦʥʪʝʥʪ ʪʘʣʜʘʫ ʩʝʢʽʣʜʽ ᴅʜʽʩʪʝʨʜʽ ץʘʤʪʫʳ ʤװʤʢʽʥ. ɼʠʩʢʫʨʩʠʚʪʽ 

ʪʘʣʜʘʫʜʳש ʞʝʢʝ ᴇʟʽʥ ʘʨʥʘʡʳ ʙʽʨ ᴅʜʽʩ ʨʝʪʽʥʜʝ ץʘʨʘʩʪʳʨʘ ʘʣʤʘʡʪʳʥ ʙʦʣʩʘץ ʪʘ, ʦʣ 

ʥʘץʪʳ ʙʽʨ ʩʘʨʘʧʪʘʤʘʣʳץ ʞײʤʳʩʪʘ ʧʘʡʜʘʣʳ ʝʢʝʥʜʽʛʽ ʜᴅʣʝʣʜʝʥʛʝʥ ʙʝʣʛʽʣʽ ʙʽʨ 

 ʘʜʘʤʜʘʨ ʟʝʨʪʪʝʫ ʥᴅʪʠʞʝʩʽ ʨʝʪʽʥʜʝʛʽץ ʣײʳʥʘʜʳ. ɹסʘʜʘʤʜʘʨ ʤʝʥ ʝʨʝʞʝʣʝʨʛʝ ʙʘץ

ʜʠʩʢʫʨʩ ʜʝʤʘʨʢʘʮʠʷʩʳ, ᴇʟʝʢʪ ̔ʤᴅʣʽʤʝʪʪʝʨʜʽ ʞʠʥʘץʪʘʫ, ʤᴅʣʽʤʝʪʪʝʨʜʽ ʞʠʥʘץʪʘʫ 

ʞᴅʥʝ ʠʥʪʝʨʧʨʝʪʘʮʠʷʣʘʫʜʘ ץʘʡ ᴅʜʽʩ ʪʠʽʤʜʽ ʙʦʣʘʪʳʥʜʳסʳʥ ʰʝʰʫ ʩʝʢʽʣʜʽʣʝʨʜʽ 

  .ʘʤʪʠʜʳ [4, 89 ʙ.]ץ

ɾʦסʘʨʳʜʘ ʪʘʣץʳʣʘʥסʘʥ, ץʘʨʘʩʪʳʨʳʣסʘʥ ʪײʞʳʨʳʤʜʘʨ ʤʝʥ ʧʽʢʽʨʣʝʨʜʽ 

 ʪʘʤʘץʘʥ ʪʝʨʤʠʥʜʝʨʛʝ ʘʥʳסᴇʟʝʛʽ ʙʦʣʳʧ ʦʪʳʨ שʤʳʩʳʤʳʟʜʳײʦʨʳʪʘ ʦʪʳʨʳʧ, ʞץ

ʙʝʨʝ ʘʣʘʤʳʟ. ʄᴅʩʝʣʝʥ, ʜʠʩʢʫʨʩ ʜʝʛʝʥʽʤʽʟ ʙʝʣʛʽʣʽ ʙʽʨ ץʦסʘʤʜʘ ץʘʥʜʘʡ ʜʘ ʙʽʨ 

 ʨʳʣʳʤ; ʦʣײץ ʘʣʳʧʪʘʩʪʳʨʘʪʳʥ ʢʦʤʤʫʥʠʢʘʪʠʚʪʽץ ʘʪʳʩʪʳ ʙʽʣʽʤʜʽץ ʘסʳʤסײ

ʠʥʩʪʠʪʫʪʪʘʨסʘ ʥʝʛʽʟʜʝʣʽʧ ײץʨʳʣסʘʥ ᴅʣʝʫʤʝʪʪʽʢ ʦʨʪʘʜʘ ʤʘסʳʥʘʣʘʨ ʞװʡʝʩʽʥ 

 ץʘ ʦʨʪʘסʞʳʤײ ʢʽʣװʜʘʩʪʳʨʘʜʳ ʞᴅʥʝ ʙשʪʳʨʘʜʳ, ʟʘץʘʣʳʧʪʘʩʪʳʨʘʜʳ, ʦʨʥʳץ

ʙʽʣʽʤʥʽש ʝʨʝʞʝʣʝʨʽʥ ʞʝʪʢʽʟʝʜʽ. ɹʝʣʛʽʣʽ ʙʽʨ ʪʘץʳʨʳʧ ʘʷʩʳʥʜʘסʳ ʘʥʳץʪʘʤʘʣʘʨ, ʦʡ-

ʧʽʢʽʨʣʝʨ, ʞװʡʝʣʽ ʪװʨʜʝ ײʡʳʤʜʘʩʪʳʨʳʣסʘʥ ʞᴅʥʝ ʪײʨʘץʪʳ ʪװʨʜʝ ʢᴇʨʽʥʽʩ ʪʘʧץʘʥ 

ʙʦʣʩʘ, ʜʠʩʢʫʨʩʪʳ ץʘʣʳʧʪʘʩʪʳʨʘʜʳ [1, 433 ʙ.].  

ɹʽʨʥʝʰʝ ʜʠʩʢʫʨʩ ʘʨʘʩʳʥʜʘסʳ ʙʘʡʣʘʥʳʩ ʞʘʡʣʳ ʩᴇʟ ץʦʟסʘʡʪʳʥ ʙʦʣʩʘץ, ʙʽʟ 

ʧʽʢʽʨʣʝʨ, ʤᴅʪʽʥʜʝʨ, ʞʘʥʨʣʘʨ, ʜʠʩʢʫʨʩʪʘʨ ʘʨʘʩʳʥʜʘסʳ ʤᴅʪʽʥʘʨʘʣʳץ ʞᴅʥʝ 

ʜʠʩʢʫʨʩʘʨʘʣʳץ ץʘʨʳʤ-ץʘʪʳʥʘʩ ʞʘʡʣʳ ʩᴇʟ ץʦʟסʘʡ ʘʣʘʤʳʟ, ʩʦʥʳʤʝʥ ץʘʪʘʨ ʵʢʩʪʨʘ-

ʣʠʥʛʚʠʩʪʠʢʘʣʳץ ᴅʣʝʫʤʝʪʪʽʢ/ᴅʣʝʫʤʝʪʪʘʥʫʣʳײץ ץʙʳʣʤʘʣʳʣʘʨ, ײʡʳʤʥʳש ʥʝ 

ʠʥʩʪʠʪʫʪʪʳש ʪʘʨʠʭʳ, ʞʘסʜʘʷʪʪʘʨ ʞʘʡʣʳ ʜʘ ʪʘʣץʳʣʘʡ ʘʣʘʤʳʟ [5, 90 ʙ.].  

ɸʣ ʜʠʩʢʫʨʩ ʪʘʣʜʘʫʳ ʢʦʤʤʫʥʠʢʘʪʠʚʪʽ ʽʩ-ᴅʨʝʢʝʪʪʝʨ ʘʨʘʩʳʥʜʘסʳ ץʘʨʳʤ-

 ,ʞʘʩʘʣʫʳ ʤʝʥ ᴇʟʛʝʨʫʽ שʥʝʤʝʩʝ ʙʽʣʽʤʥʽ שʡʝʩʽʥʽװʳʥʘʣʘʨ ʞסʘʪʳʥʘʩ ʞᴅʥʝ ʤʘץ

ʢʽʨʽʢʪʽʨʽʣʛʝʥ ᴅʣʝʫʤʝʪʪʽʢ ʞװʡʝʣʝʨ, ʝʨʝʞʝʣʝʨ, ʜʝʨʝʢʢᴇʟʜʝʨ, ʦʩr װʜʝʨʽʩʪʝʨʜʽש 

ʦʨʳʥ ʘʣʫʳ ʙʘʨʳʩʳʥʜʘסʳ ʤʘʪʝʨʠʘʣʜʳץ ʞʘʡ-ʢװʡ, ʦʣʘʨʜʳש ᴅʣʝʫʤʝʪʪʽʢ ײʞʳʤסʘ 

ʜʝʛʝʥ ᴅʩʝʨʽ ʤʝʥ ʳץʧʘʣʳʥ ץʘʨʘʩʪʳʨʫסʘ ʙʘסʳʪʪʘʣʘʜʳ. ʊʘʨʠʭʠ ʜʠʩʢʫʨʩ ʪʘʣʜʘʫʳ 

ʙʦʣʩʘ ᴇʟʛʝʨʽʩʢʝ ײʰʳʨʘʧ ʦʪʳʨʘʪʳʥ ʩʘʷʩʠ-ᴅʣʝʫʤʝʪʪʽʢ ʞᴅʥʝ ʪʘʨʠʭʠ ʞװʡʝʣʝʨʜʝʛʽ 
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ʜʠʩʢʫʨʩʪʘʨʜʳש ʜʘʤʫʳʥ ʟʝʨʪʪʝʡ ʦʪʳʨʳʧ, ʩʦʣ ʜʠʩʢʫʨʩʪʳש ʛʝʥʝʘʣʦʛʠʷʩʳʥ ץʘʡʪʘ 

  .ʤʢʽʥʜʽʢ ʙʝʨʝʜʽ [1, 433 ʙ.]װʘ ʤסʨʫײץ

ɼʠʩʢʫʨʩ ʤʘʪʝʨʠʘʣʜʳץ, ʧʨʘʢʪʠʢʘʣʳץ, ᴅʣʝʫʤʝʪʪʽʢ, ʢʦʛʥʠʪʠʚʪʽ, ʥʦʨʤʘʪʠʚʪʽ 

 שʢʽʤʝʪʪʽװ ʘʪʘʨʳʥʘץ ʨʳʣʳʤʜʘʨײץ ʣײʤʢʽʥ. ɹװʘʣʳʧʪʘʩʘ ʙʝʨʫʽ ʤץ ʨʳʣʳʤʜʘʨʜʘײץ

ʰʝʰʽʤʜʝʨʽ, ʧʘʨʣʘʤʝʥʪʪʽש ʟʘשʜʘʨʳ, ʞʘשʘ ʪʝʭʥʦʣʦʛʠʷʣʘʨ, ʙץײʘʨʘʣʳץ ʘץʧʘʨʘʪ 

 ʜʘʨʣʘʤʘʣʘʨʳ, ʪʝʣʝʚʠʟʠʷסʨʘʞʘʡʣʘʨ, ʢʽʪʘʧʭʘʥʘʣʘʨ, ʙʽʣʽʤ ʙʝʨʫ ʙʘײʨʘʣʜʘʨʳ, ʤײץ

ʩʘʣʘʩʳ, ʜʝʥʩʘʫʣʳץ ʩʘץʪʘʫ ʩʘʣʘʩʳ ʢʽʨʫʽ ʤװʤʢʽʥ. ɹʽʟ ʘʪʘʧ ᴇʪʢʝʥ ʙײʣ ײץʨʳʣʳʤʜʘʨ 

ᴇʟ ʘʣʜʳʥʘ, ʷסʥʠ ʪʽʢʝʣʝʡ ᴇʟʜʝʨʽ ʜʠʩʢʫʨʩ ʝʤʝʩ. ɹʽʨʘץ ʦʣʘʨ ʤʘסʳʥʘ ʙʝʨʫ װʜʝʨʽʩʽ 

ʞװʟʝʛʝ ʘʩʘʪʳʥ ʢʦʤʤʫʥʠʢʘʪʠʚʪʽ ײץʨʳʣʳʤʜʘʨʜʳ ײʩʳʥʘ ʘʣʘʜʳ. ʉʦʣ ʩʝʙʝʧʪʽ 

ʪʘʨʠʭʠ ʜʠʩʢʫʨʩ ʪʘʣʜʘʫʳ ʙײʣ ײץʨʳʣʳʤʜʘʨʜʳ ʜʘ ץʘʤʪʫʳ ʢʝʨʝʢ. ɼʠʩʢʫʨʩ ʦʩʳʥʜʘʡ 

 ʪʳץʘʣʳʧʪʘʩʳʧ, ʜʘʤʠʜʳ. ʆʣʘʨ ʥʘץ ʜʝʨʽʩʪʝʨ ʘʷʩʳʥʜʘװ ʨʳʣʳʤʜʘʨ ʤʝʥ ʤᴅʜʝʥʠײץ

ʙʽʨ ʪʘץʳʨʳʧ ʘʷʩʳʥʜʘ ץʘʣʳʧʪʘʩץʘʥʳʤʝʥ, ᴇʟʛʝ ʜʠʩʢʫʨʩʪʘʨʜʘʥ ʜʘ ʤᴅʣʽʤʝʪʪʝʨ ʘʣʳʧ 

ʦʪʳʨʘʜʳ. ʄʳʩʘʣʳ, çʈʝʩʧʫʙʣʠʢʘʥʳש ʞʘשʘ ʢʦʥʩʪʠʪʫʮʠʷʩʳʥʳש ʧʨʝʘʤʙʫʣʘʩʳʥʜʘ 

ʠʩʣʘʤ ʜʽʥʽʥʽש ʭʘʣʳץʪʳש ʜʽʥʠ, ʤᴅʜʝʥʠ, ʪʘʥʳʤʜʳץ, ʬʠʣʦʩʦʬʠʷʣʳץ ʪʘʤʳʨʳ 

ʝʢʝʥʜʽʛʽ ʞʘʟʳʣʫʳ ʪʠʽʩè ʜʝʛʝʥ ʧʽʢʽʨʜʽ ץʘʨʘʩʪʳʨʘʪʳʥ ʙʦʣʩʘץ, ʙʽʨʥʝʰʝ ʜʠʩʢʫʨʩʪʳש 

ʽʟʽʥ ʢᴇʨʝʤʽʟ: ʙʝʣʛʽʣʽ ʙʽʨ ʨʝʩʧʫʙʣʠʢʘʥʳש ᴇʟʽʥ-ᴇʟʽ ʘʡץʳʥʜʘʫʳ ʞʘʡʣʳ ʜʠʩʢʫʨʩ; 

ʢʦʥʩʪʠʪʫʮʠʷ ʤᴅʪʽʥʽʥ ץʘʙʳʣʜʘʫ ʞʘʡʣʳ ʜʠʩʢʫʨʩ; ʜʽʥ ʞʘʡʣʳ ʜʠʩʢʫʨʩ; ʭʘʣʳץʪʳש 

ʜװʥʠʝʪʘʥʳʤʳ ʞʘʡʣʳ ʜʠʩʢʫʨʩ. ɹײʣ ʤʳʩʘʣʜʘʥ ʙʘʡץʘʡʪʳʥʳʤʳʟ ï ʜʠʩʢʫʨʩʪʘʨ 

ᴇʟʘʨʘ ʙʘʡʣʘʥʳʩʳʧ, ʪʳסʳʟ ץʘʨʳʤ-ץʘʪʳʥʘʩ ʦʨʥʘʪʳʧ, çʜʠʩʢʫʨʩʠʚʪʽ ʪװʡʽʥè ײץʨʘ 

ʘʣʘʜʳ [6, 47 ʙ.]. ɹײʣ סײʳʤ ʜʠʩʢʫʨʩ ʰʝʢʘʨʘʣʘʨʳʥʳײץ שʙʳʣʤʘʣʳ ʞᴅʥʝ סʳʣʳʤʠ 

ʘʥʳץʪʘʤʘסʘ ʙʘʡʣʘʥʳʩʪʳ ʝʢʝʥʽʥ ʢᴇʨʩʝʪʝʜʽ. ʆʣʘʨʜʳש ʘʥʘʣʠʪʠʢʘʣʳץ ʢʘʪʝʛʦʨʠʷ 

ʨʝʪʽʥʜʝ ץʘʨʘʩʪʳʨʳʣʫʜʘʥ ᴇʟʛʝ ʦʥʪʦʣʦʛʠʷʣʳץ ʜᴅʨʝʞʝʩʽ ʞʦץ. ʉʦʥʜʳץʪʘʥ ᴅʨ 

ʟʝʨʪʪʝʫʰʽ ʜʠʩʢʫʨʩʪʳ ᴇʟ ʠʥʪʝʨʧʨʝʪʘʮʠʷʩʳʥʳש ʤʘץʩʘʪʳʥʘ ץʘʨʘʡ ץʦʣʜʘʥʘ ʘʣʘʜʳ. 

ʆʩ rʪײʨסʳʜʘ ʄ. ʌʫʢʦ ʧʽʢʽʨʽʥʝ ʰʦʣʫ ʞʘʩʘʩʘץ: çɼʠʩʢʫʨʩ ʬʘʢʪʽʣʝʨʽʥ ʦʩʳʣʘʡʰʘ 

ʩʠʧʘʪʪʘʫʜʳש ʤʘץʩʘʪʳ ï ʦʣʘʨʜʳ ʙʘʨʣʳץ ʪʘʙʠסʠ, ʰסײʳʣ, ᴅʤʙʝʙʘʧ ʨʝʪʽʥʜʝ 

 ʤʢʽʥʜʽʢװʘ ʤסʘ ʙʽʨʣʽʢʪʝʨʜʽ ʩʠʧʘʪʪʘʫץʩʳʥʳʣʘʪʳʥ ʙʽʨʣʽʢʪʝʨʜʝʥ ʘʞʳʨʘʪʳʧ, ʙʽʟ ʙʘʩײ

ʘʣʘʤʳʟ, ʙʽʨʘץ ʙײʣ ʞʦʣʳ ʙʘץʳʣʘʥʘʪʳʥ ʰʝʰʽʤʜʝʨ ʪʦʧʪʘʤʘʩʳʥʳש ʢᴇʤʝʛʽʤʝʥ. 

ɿʝʨʪʪʝʫ ʞװʨʛʽʟʫʰʽ ʰʘʨʪʪʘʨʜʳ ʘʥʳץ ʞʝʪʢʽʟʝʜʽ, ʜײʨʳʩ ʩʠʧʘʪʪʘʣסʘʥ ץʘʪʳʥʘʩʪʘʨ, 

ʢʝʟʜʝʡʩʦץ ʝʤʝʩ, ʙʽʨʘץ ʢᴇʟʛʝ ʢᴇʨʽʥʙʝʡʪʽʥ ʜʠʩʢʫʨʩʠʚʪʽ ʪʦʧʪʘʨʜʳש ʥʝʛʽʟʽʥʜʝ 

ʦʣʘʨʜʳ ץʘʣʳʧʪʘʩʪʳʨʫ ʟʘשʜʳ ʙʦʣʫ ʢʝʨʝʢ. ʊײʞʳʨʳʤʥʳש ʬʘʢʪʽʣʝʨʽʥ 

ʠʥʪʝʨʧʨʝʪʘʮʠʷʣʘʫ ʦʩʳ ʩʝʙʝʧʪʽ ץʘʪʳʥʘʩʪʘʨʜʳ ʘʥʳץ ʘʰʳʧ ʢᴇʨʩʝʪʝ ʘʣʤʘʡʜʳ, 

ʙʽʨʘץ ʦʣʘʨʜʳש ʙʽʨʛʝ ʪʽʨʰʽʣʽʢ ʝʪʫʽʥʽש, ʩʘʙʘץʪʘʩʪʳסʳʥʳש, ʙʽʨʛʝ ץʳʟʤʝʪ ʝʪʫʽʥʽש, 

ᴇʟʘʨʘ ץʘʨʘʤʘ-ץʘʨʩʳ ʘʥʳץʪʘʤʘʣʘʨʳʥʳש, ʦʣʘʨʜʳש ʪᴅʫʝʣʩʽʟ ʥʝ ʙʘʡʣʘʥʳʩʪʳ 

ᴇʟʛʝʨʽʩʪʝʨʽʥʽש ʪʘʣʜʘʤʘʩʳ ʙײʣ ʤᴅʣʽʤʝʪʪʽ ʙʝʨʝ ʘʣʘʜʳé ʄʝʥ ʤʳʥʘʜʘʥ ʘʨʪʳץ 

ʝʰʥᴅʨʩʝ ʞʘʩʘʡ ʘʣʤʘʡʤʳʥ: ᴅʨʠʥʝ, ʤʝʥ ᴇʟʽʤʥʽש ʙʘʩʪʘʧץʳ ʥװʢʪʝʤ ʨʝʪʽʥʜʝ 

ᴅʣʜʝץʘʰʘʥ ʙʝʨʽʣʛʝʥ ʙʽʨʣʽʢʪʝʨʜʽ ʘʣʘʤʳʥ (ʧʩʠʭʦʧʘʪʦʣʦʛʠʷ, ʤʝʜʠʮʠʥʘ, ʩʘʷʩʠ 

ʵʢʦʥʦʤʠʢʘ ʩʝʢʽʣʜʽʣʝʨ); ʙʽʨʘץ ʤʝʥ ʦʣʘʨʜʳ ץʘʥʜʘʡ ʙʽʨʣʽʢʪʝʨʜʽ ײץʨʘ ʘʣʘʪʳʥʜʳסʳ 

ʞʘʡʣʳ ʩײʨʘץʪʳ ᴇʟ-ᴇʟʽʤʝ ץʦʡסʘʥʰʘ סʘʥʘ ץʦʣʜʘʥʘʤʳʥ; ץʘʥʜʘʡ ץײץʳץ ʙʦʡʳʥʰʘ 

ʦʣʘʨ ᴇʟʜʝʨʽʥ ʢʝשʽʩʪʽʢʪʝ ʘʡץʳʥʜʘʡʪʳʥ ʦʨʳʥסʘ ʪʘʣʘʩʘ ʘʣʘʜʳ ʞᴅʥʝ ʦʣʘʨʜʳ ʫʘץʳʪ 

ʘʫʤʘסʳʥʜʘ ʞʝʢʝʣʝʡʪʽʥ ʩʘʙʘץʪʘʩʪʳץץʘ ʠʝ ʙʦʣʘʜʳ; ץʘʥʜʘʡ ʟʘשʜʘʨסʘ ʩʘʡ ʦʣʘʨ 

 ;ʪʝʛʽ ʨʝʪʽʥʜʝ ʦʣʘʨ ʙʦʡ ʢᴇʨʩʝʪʝʜʽ שʘʣʘʨʜʳסʠץʘʥʜʘʡ ʜʠʩʢʫʨʩʠʚʪʽ ʦץ ;ʨʳʣʘʜʳײץ

ʞᴅʥʝ ʦʣʘʨ ᴇʟʜʝʨʽʥʽץ שʘʙʳʣʜʘʥסʘʥ, ʢʚʘʟʠ-ʠʥʩʪʠʪʫʮʠʦʥʘʣʜʳ ʞʝʢʝʣʽʛʽʥʜʝ ʙʘʨ ʤʘ, 

ʝש ʩʦסשʳʩʳ ï ʪʘʤʳʨʳ ʪʝʨʝשʛʝ ʢʝʪʢʝʥ ʙʽʨʣʽʢʪʝʨʜʽש ʙʝʪʢʽ ץʘʙʘʪʪʘʨʳʥʳש ᴅʩʝʨʽ. 

ʄʝʥ ʪʘʨʠʭ ײʩʳʥʘʪʳʥ ʪʦʧʪʘʤʘʣʘʨʜʳ ʪʝʢ ʦʣʘʨʜʳ ʩײʨʘʫסʘ ʘʣʫ װʰʽʥ; ʦʣʘʨʜʳ 
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ʙᴇʣʰʝʢʪʝʧ, ץʘʡʪʘʜʘʥ ʜᴅʣ ʩʦʣʘʡ ײץʨʳʣʘ ʘʣʫ ʤװʤʢʽʥʜʽʛʽʥ ʪʝʢʩʝʨʫ װʰʽʥ; ʥʝ ʙʘʩץʘ 

ʪʦʧʪʘʤʘʣʘʨ ײץʨʳʣʫʳ ʢʝʨʝʢ ʧʝ ʝʢʝʥʜʽʛʽʥ ʙʘסʘʤʜʘʫ װʰʽʥ; ʦʣʘʨʜʳש ʘʡץʳʥ 

ʪʘʥʳʩʪʳסʳʥ ʘʞʳʨʘʪʘ ʦʪʳʨʳʧ, ʦʣʘʨ ʞʘʡʣʳ ʪʝʦʨʠʷ ײץʨʘʩʪʳʨʫʜʳ ʤװʤʢʽʥ ʝʪʝʪʽʥ 

ʞʘʣʧʳ ʢʝשʽʩʪʽʢʪʝ ʘʣʤʘʩʪʳʨʫ װʰʽʥ סʘʥʘ ץʘʙʳʣʜʘʫʳʤ ʢʝʨʝʢ [7, 26-29 ʙ.].  

ɼʠʩʢʫʨʩʪʳש ʤʘשʳʟʳʥ ʢװʥʜʝʣʽʢʪʽ ᴇʤʽʨʜʝʛʽ ʠʥʪʝʣʣʝʢʪʫʘʣʜʳץ 

ʙʝʣʩʝʥʜʽʣʽʛʽʤʽʟ ʙʘʨʳʩʳʥʜʘ ʙʘסʘʤʜʘʤʘʫ ʤװʤʢʽʥ ʝʤʝʩ. ʉʝʙʝʙʽ ʦʣ ʩʘʣʳʩʪʳʨʤʘʣʳ 

ʪʘʣʜʘʫסʘ ʥʝʛʽʟ ץʘʣʳʧʪʘʩʪʳʨʘ ʦʪʳʨʳʧ, ʪװʨʣʽ ʟʘʪʪʘʨ, ײץʙʳʣʳʩʪʘʨ, װʜʝʨʽʩʪʝʨ 

ʪʫʨʘʣʳ ʙʽʟʜʽש ʢᴇʟץʘʨʘʩʪʘʨʳʤʳʟʜʳ ץʘʣʳʧʪʘʩʪʳʨʘʜʳ. ʄʳʩʘʣʳ, ʉʠʨʠʷʜʘסʳ 

ʘʟʘʤʘʪʪʳץ ʩʦסʳʩ ʞʘʡʣʳ ʙʽʨʥʝʰʝ ʜʠʩʢʫʨʩץʘ ʩʘʡ ʙʽʟ ʦʣ ʩʦסʳʩʪʳ çʜʠʢʪʘʪʦʨʣʳץץʘ 

 ,ʳʩèסʘʨʩʳ ʩʦץ ʘסʳʩè, çʠʩʣʘʤסʘʨʩʳ ʩʦץ ʳʩè, çʠʤʧʝʨʠʘʣʠʟʤʛʝסʘʨʩʳ ʩʦץ

çʘʜʘʤʛʝʨʰʽʣʽʢ װʰʽʥ ʩʦסʳʩè ʜʝʛʝʥ ʩʝʢʽʣʜʽ ʘʪʘʫʣʘʨʤʝʥ ʩʠʧʘʪʪʘʡ ʘʣʘʤʳʟ. ᴄʨ 

ʘʪʘʫסʘ ʥʝʛʽʟ ʙʦʣʳʧ ʦʪʳʨסʘʥ ʜʠʩʢʫʨʩ ʙʦʡʳʥʘ ʪײʞʳʨʳʤʳʥ ʪײʥʜʳʨסʘʥ ʘʪʘʫʜʳש 

ʩʠʧʘʪʪʘʣʫʳʥʘ, ʙʘסʳʪʪʘʣסʘʥ ʘʫʜʠʪʦʨʠʷʩʳʥʘ ʞʝʪʢʽʟʽʣʫʽʥʝ, ʞʝʪʢʽʣʽʢʪʽ, ʪװʩʽʥʽʢʪʽ 

ʩᴇʟʜʽʢ ץʦʨʳʥʳץ שʘʣʳʧʪʘʩʳʧ, ʜʠʩʢʫʨʩ ʠʝʣʝʨʽʥʽש ʤʘץʩʘʪʪʘʨʳ ʞװʟʝʛʝ ʘʩʫʳʥʘ 

 ʘʨʘʩʪʘʨʜʳץʳʟʤʝʪ ʝʪʝʜʽ. ɿʝʨʪʪʝʫ ʙʘʨʳʩʳʥʜʘ ʢʝʣʪʽʨʽʣʛʝʥ ʤᴅʣʽʤʝʪʪʝʨ ʤʝʥ ʢᴇʟץ

ʩʘʨʘʣʘʡ ʦʪʳʨʳʧ, ʙʽʟ ʜʠʩʢʫʨʩʪʳש ʘʜʘʤ ʙʘʣʘʩʳʥʳש ᴅʨʙʽʨ ʽʩ-ᴅʨʝʢʝʪʽʥʽש 

ʙʘʩʪʘʫʳʥʜʘ ʪײʨʘʪʳʥ, ᴅʣʝʫʤʝʪʪʽʢ ץʘʙʘʪʪʘʨʜʘ ᴇʟʛʝʨʽʧ ʦʪʳʨʘʪʳʥ ץʫʘʪʪʳ ʢװʰ 

ʝʢʝʥʜʽʛʽʥ ʙʘʡץʘʜʳץ. ʄʦʜʝʨʥʠʟʤ ʝʨʫʰʽʣʝʨʽ ʜʠʩʢʫʨʩʪʳ ʜʘʤʫʜʳש, ʘʣסʘ 

 ʪʘʫʰʳʣʘʨʳץʘʨʘʩʪʳʨʩʘ, ʧʦʩʪ-ʤʦʜʝʨʥʠʟʤ ʞʘץ ʨᴅʤʽʟʽ ʨʝʪʽʥʜʝ שʤʪʳʣʫʜʳײ

ʜʠʩʢʫʨʩʪʳש ʙʝʣʛʽʣʽ ʙʽʨ סײʳʤסʘ, ײץʙʳʣʳʩץʘ ץʘʪʳʩʪʳ ʰʳʥʜʳץʪʳ ʞʘʩʘʫʰʳ ʞᴅʥʝ 

ʩʘץʪʘʫʰʳ ץʘʙʽʣʝʪʽʥ ʘʣסʘ ʪʘʨʪʘʜʳ. ɹʽʟ ᴇʟ ʢʝʟʝʛʽʤʽʟʜʝ ʜʠʩʢʫʨʩʪʳש 

ʣʠʥʛʚʠʩʪʠʢʘʜʘסʳ ʪʽʣʜʽʢ ʙʽʨʣʽʢʪʝʨ ʤʝʥ ʪʽʣʜʽץ שʦʣʜʘʥʳʣʫʳʥ, ʷסʥʠ ʜʠʘʣʝʢʪʪʝʨ, 

 ʟʝʡʪʽʥשʨʳʩ ʧʘʡʜʘʣʘʥʫʜʳ ʤʝײʪʳ ʪʽʨʢʝʩʪʝʨʜʽ ʜץʨʘײʞʳʨʳʤʜʘʨ, ʪײʘʥ ʪסʘʙʳʣʜʘʥץ

 ʳʟʜʳ ʙʝʣʛʽʣʽ ʙʽʨ ʦʡשʰʽʥ ʤʘװ ʳʨʳʥ ʜʘ, ʬʠʣʦʩʦʬʪʘʨ ʤʝʥ ᴅʣʝʫʤʝʪʪʘʥʫʰʳʣʘʨץ

ʘʷʩʳʥʜʘ ʙʽʨʽʢʢʝʥ ʘʜʘʤʜʘʨ ʪʦʙʳʥʳש ʩײʭʙʘʪʪʘʨʳʥ, ʦʥʳש ʤᴅʥʤᴅʪʽʥʽʥ, ʤʘסʳʥʘʩʳʥ 

  .ץᴇʟʝʢʪʽ ʙᴇʣʽʛʽʥʝ ʘʡʥʘʣʜʳʨʜʳ שʘʨʘʩʪʳʨʳʧ, ʟʝʨʪʪʝʫʽʤʽʟʜʽץ ʳʨʳʥ ʜʘץ ʘʤʪʠʪʳʥץ
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ʉʦʚʨʝʤʝʥʥʘʷ ʠʩʣʘʤʩʢʘʷ ʧʨʘʢʪʠʢʘ [3] ʚ ʂʘʟʘʭʩʪʘʥʝ ʫʥʠʢʘʣʴʥʘ ʠ ʦʩʥʦʚʘʥʘ 

ʥʘ ʚʣʠʷʥʠʷʭ ʢʦʯʝʚʦʡ ʢʫʣʴʪʫʨʳ, ʩʦʚʝʪʩʢʦʛʦ ʧʨʦʰʣʦʛʦ ʠ ʚʣʠʷʥʠʷ ʤʠʨʦʚʦʛʦ 

ʩʦʦʙʱʝʩʪʚʘ. ʈʦʣʴ ʠʩʣʘʤʘ ʠ ʨʝʣʠʛʠʠ ʚ ʮʝʣʦʤ ʢʘʨʜʠʥʘʣʴʥʦ ʠʟʤʝʥʷʣʘʩʴ ʥʘ 

ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʡ ʠʩʪʦʨʠʠ ʂʘʟʘʭʩʪʘʥʘ, ʠ ʨʝʣʠʛʠʦʟʥʦ-ʪʝʦʣʦʛʠʯʝʩʢʦʝ ʦʙʨʘʟʦʚʘʥʠʝ 

ʷʚʣʷʝʪʩʷ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʩʦʮʠʘʣʴʥʦ-ʢʫʣʴʪʫʨʥʳʭ ʩʦʙʳʪʠʡ ʠ ʠʟʤʝʥʝʥʠʡ. ɺ 

ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʨʝʜʧʨʠʥʷʪʘ ʧʦʧʳʪʢʘ ʨʘʩʩʤʦʪʨʝʪʴ ʨʦʣʴ ʞʝʥʩʢʦʛʦ ʨʝʣʠʛʠʦʟʥʦ-

ʪʝʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʙʦʨʴʙʝ ʩ ʨʝʣʠʛʠʦʟʥʳʤ ʵʢʩʪʨʝʤʠʟʤʦʤ ʠ 

ʪʝʨʨʦʨʠʟʤʦʤ ʚ ʢʘʟʘʭʩʪʘʥʩʢʦʤ ʦʙʱʝʩʪʚʝ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚʢʣʶʯʝʥʠʷ 

ʛʝʥʜʝʨʥʦʛʦ ʚʦʧʨʦʩʘ ʚ ʨʝʰʝʥʠʠ ʦʙʦʟʥʘʯʝʥʥʦʡ ʧʨʦʙʣʝʤʳ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʂʘʟʘʭʩʪʘʥ, ʨʝʣʠʛʠʷ, ʠʩʣʘʤ, ʨʝʣʠʛʠʦʟʥʳʡ ʵʢʩʪʨʝʤʠʟʤ, 

ʞʝʥʩʢʦʝ ʨʝʣʠʛʠʦʟʥʦ ï ʪʝʦʣʦʛʠʯʝʩʢʦʝ ʦʙʨʘʟʦʚʘʥʠʝ.  

 

 

ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʩʦʛʣʘʩʥʦ ʩʪʘʪʴʝ 1 ʂʦʥʩʪʠʪʫʮʠʠ ʂʘʟʘʭʩʪʘʥ ʷʚʣʷʝʪʩʷ 

ʜʝʤʦʢʨʘʪʠʯʝʩʢʠʤ, ʩʚʝʪʩʢʠʤ ʛʦʩʫʜʘʨʩʪʚʦʤ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʢʘʟʘʭʩʪʘʥʩʢʦʤ 

ʦʙʱʝʩʪʚʝ ʥʘʙʣʶʜʘʝʪʩʷ ʩʠʪʫʘʮʠʷ ʨʝʣʠʛʠʦʟʥʦʛʦ ʨʝʥʝʩʩʘʥʩʘ ʢʦʛʜʘ ʛʨʘʞʜʘʥʝ 

ʂʘʟʘʭʩʪʘʥʘ ʦʩʪʨʦ ʦʩʦʟʥʘʶʪ ʚʘʞʥʦʩʪʴ ʨʝʣʠʛʠʦʟʥʦʡ ʛʨʘʤʦʪʥʦʩʪʠ, ʥʦ ʧʨʦʮʝʩʩ 

ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ ʧʦʢʘ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʜʦʣʞʥʦʤʫ ʫʨʦʚʥʶ [1]. ɸʢʪʫʘʣʴʥʦʡ 

ʫʛʨʦʟʦʡ ʥʘʮʠʦʥʘʣʴʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʪʨʘʥʳ ʧʨʦʜʦʣʞʘʝʪ ʦʩʪʘʚʘʪʴʩʷ ʧʨʦʙʣʝʤʘ 

ʨʝʣʠʛʠʦʟʥʦʡ ʨʘʜʠʢʘʣʠʟʘʮʠʠ ʛʨʘʞʜʘʥ, ʚʝʜʫʱʘʷ ʢ ʥʘʩʠʣʴʩʪʚʝʥʥʳʤ ʘʢʮʠʷʤ 

ʵʢʩʪʨʝʤʠʩʪʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ ʠ ʪʝʨʨʦʨʠʟʤʫ. ʆʩʥʦʚʥʳʤʠ ʬʘʢʪʦʨʘʤʠ ʫʯʘʩʪʠʷ ʚ 

ʵʢʩʪʨʝʤʠʩʪʩʢʦʡ ʛʨʫʧʧʠʨʦʚʢʝ ʥʝʩʤʦʪʨʷ ʥʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ 

ʦʙʱʝʡ ʛʨʘʤʦʪʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ, ʪ.ʝ. ʥʘʚʳʢʠ ʯʪʝʥʠʷ ʠ ʧʠʩʴʤʘ, ʷʚʣʷʶʪʩʷ 

ʨʝʣʠʛʠʦʟʥʘʷ ʙʝʟʛʨʘʤʦʪʥʦʩʪʴ ʠʣʠ ʧʦʚʝʨʭʥʦʩʪʥʳʝ ʟʥʘʥʠʷ ʦ ʨʝʣʠʛʠʠ. ɺʢʫʧʝ ʜʚʘ 

ʚʠʜʘ ʛʨʘʤʦʪʥʦʩʪʠ ʩʦʟʜʘʶʪ ʧʘʨʘʜʦʢʩʘʣʴʥʳʡ ʵʬʬʝʢʪ ʢʦʛʜʘ ʥʘʩʝʣʝʥʠʝ, ʫʤʝʶʱʝʝ 

ʯʠʪʘʪʴ ʠ ʧʠʩʘʪʴ, ʥʝ ʚʣʘʜʝʝʪ ʨʝʣʠʛʠʦʟʥʳʤʠ ʟʥʘʥʠʷʤʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʣʝʛʢʦ 

ʤʦʞʥʦ ʩʪʘʪʴ ʞʝʨʪʚʦʡ ʵʢʩʪʨʝʤʠʩʪʩʢʦʡ ʧʨʦʧʘʛʘʥʜʳ.  

ɼʨʫʛʠʤ ʬʘʢʪʦʨʦʤ ʷʚʣʷʝʪʩʷ ʙʝʜʥʦʩʪʴ ʞʝʥʱʠʥ, ʦʙʫʩʣʦʚʣʝʥʥʘʷ ʟʘʯʘʩʪʫʶ 

ʛʝʥʜʝʨʥʳʤ ʥʝʨʘʚʝʥʩʪʚʦʤ ʚ ʦʙʱʝʩʪʚʝ ʥʘ ʬʦʥʝ ʦʙʱʝʡ ʙʝʟʨʘʙʦʪʠʮʳ ʯʪʦ ʩʦʟʜʘʝʪ 

ʙʣʘʛʦʧʨʠʷʪʥʫʶ ʧʦʯʚʫ ʜʣʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʪʝʨʨʦʨʠʩʪʠʯʝʩʢʦʡ ʠʜʝʦʣʦʛʠʠ [2]. 

ʅʘʧʨʠʤʝʨ, ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʠʭ ʜʝʪʠ ʤʦʛʫʪ ʧʦʩʝʱʘʪʴ ʥʝʦʬʠʮʠʘʣʴʥʳʝ 
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ʨʝʣʠʛʠʦʟʥʳʝ ʰʢʦʣr, ʧʦʩʢʦʣʴʢʫ ʦʙʨʘʟʦʚʘʥʠʝ ʚ ʥʠʭ ʙʝʩʧʣʘʪʥʦʝ. ʊʘʢʞʝ, ʚ ʩʨʝʜʝ 

ʪʨʘʜʠʮʠʦʥʥʳʭ ʩʣʦʝʚ ʦʙʱʝʩʪʚʘ, ʥʝʢʦʪʦʨʳʝ ʨʦʜʠʪʝʣʠ ʧʨʝʜʧʦʯʠʪʘʶʪ ʜʘʚʘʪʴ 

ʦʙʨʘʟʦʚʘʥʠʝ ʩʚʦʠʤ ʜʦʯʝʨʷʤ ʚ ʨʝʣʠʛʠʦʟʥʳʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʷʭ ʪʘʢ ʢʘʢ ʙʳʪʫʝʪ 

ʤʥʝʥʠʝ ʦ ʪʦʤ, ʯʪʦ ʫ ʜʝʚʦʯʝʢ, ʧʦʣʫʯʠʚʰʠʭ ʦʙʨʘʟʦʚʘʥʠʝ ʚ ʨʝʣʠʛʠʦʟʥʳʭ ʰʢʦʣʘʭ, 

ʙʦʣʴʰʝ ʰʘʥʩʦʚ ʚʳʡʪʠ ʟʘʤʫʞ, ʚʚʠʜʫ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʦʛʦ ʤʥʝʥʠʷ ʦʙ ʠʭ 

ʮʝʣʦʤʫʜʨʠʠ ʠ ʜʫʭʦʚʥʦʤ ʚʦʩʧʠʪʘʥʠʠ.  

ɾʝʥʱʠʥʳ, ʥʘʭʦʜʷʩʴ ʧʦʜ ʧʦʩʪʦʷʥʥʳʤ ʦʙʱʝʩʪʚʝʥʥʳʤ ʜʘʚʣʝʥʠʝʤ, ʦʥʠ ï 

ʦʩʦʙʝʥʥʦ ʚ ʶʞʥʦʡ ʯʘʩʪʠ ʩʪʨʘʥʳ ï ʟʘʯʘʩʪʫʶ ʚʩʪʫʧʘʶʪ ʚ ʙʨʘʢ ʚ ʨʘʥʥʝʤ ʚʦʟʨʘʩʪʝ 

(ʜʦ 18 ʣʝʪ) ʠ ʚ ʩʣʫʯʘʝ ʨʘʩʧʘʜʘ ʩʝʤʴʠ ʠʣʠ ʩʤʝʨʪʠ ʩʫʧʨʫʛʘ ʥʝ ʩʧʦʩʦʙʥʳ ʩʦʜʝʨʞʘʪʴ 

ʩʝʙʷ ʠ ʜʝʪʝʡ, ʧʦʩʢʦʣʴʢʫ ʥʝ ʠʤʝʶʪ ʚʳʩʰʝʛʦ ʠʣʠ ʠʥʦʛʜʘ ʜʘʞʝ ʧʦʣʥʦʛʦ ʩʨʝʜʥʝʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ. ʊʘʢʞʝ, ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʬʝʥʦʤʝʥ ʟʥʘʢʦʤʩʪʚ ʨʝʢʨʫʪʠʨʦʚʘʥʠʷ 

ʞʝʥʱʠʥ ʚ ʨʷʜʳ ʵʢʩʪʨʝʤʠʩʪʦʚ ʧʦʜ ʚʠʜʦʤ ʀʥʪʝʨʥʝʪ-ʟʥʘʢʦʤʩʪʚ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʪʨʘʜʠʮʠʦʥʥʳʝ ʫʩʪʦʠ ʦʙʱʝʩʪʚʘ, ʫʩʪʘʥʘʚʣʠʚʘʶʱʠʝ ʨʦʣʴ ʞʝʥʱʠʥʳ ʚ ʧʝʨʚʫʶ 

ʦʯʝʨʝʜʴ ʢʘʢ ʤʘʪʝʨʠ ʠ ʜʦʤʦʭʦʟʷʡʢʠ, ʘ ʪʘʢʞʝ ʩʦʮʠʘʣʴʥʦʝ ʜʘʚʣʝʥʠʝ ʠ ʵʬʬʝʢʪ 

ʛʣʦʙʘʣʠʟʘʮʠʠ ʜʝʣʘʶʪ ʞʝʥʱʠʥ ʫʷʟʚʠʤʳʤʠ ʚ ʦʪʥʦʰʝʥʠʠ ʨʝʣʠʛʠʦʟʥʦʛʦ 

ʵʢʩʪʨʝʤʠʟʤʘ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʯʠʩʣʦ ʞʝʥʱʠʥ, ʨʝʢʨʫʪʠʨʫʝʤʳʭ ʨʝʣʠʛʠʦʟʥʳʤʠ 

ʵʢʩʪʨʝʤʠʩʪʘʤʠ, ʨʘʩʪʝʪ ʚ ʨʝʛʠʦʥʝ.  

ʂʘʢ ʠʟʚʝʩʪʥʦ, ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʚʩʝʭ ʵʪʘʧʦʚ ʩʧʝʮʠʘʣʴʥʦʡ ʛʫʤʘʥʠʪʘʨʥʦʡ 

ʦʧʝʨʘʮʠʠ çɾʫʩʘʥè ʠʟ ʉʠʨʠʠ ʙʳʣʠ ʚʳʚʝʟʝʥʳ 595 ʛʨʘʞʜʘʥ ʂʘʟʘʭʩʪʘʥʘ (406 ʜʝʪʝʡ 

(ʠʟ ʥʠʭ 32 ʩʠʨʦʪ), 156 ʞʝʥʱʠʥ ʠ 33 ʤʫʞʯʠʥ) [3]. ʇʦʜʦʙʥʘʷ ʪʝʥʜʝʥʮʠʷ 

ʫʚʝʣʠʯʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʞʝʥʱʠʥ ʩʨʝʜʠ ʞʝʨʪʚ ʚʣʠʷʥʠʷ ʜʝʩʪʨʫʢʪʠʚʥʳʭ 

ʛʨʫʧʧʠʨʦʚʦʢ ʠ ʧʩʝʚʜʦʨʝʣʠʛʠʦʟʥʳʭ ʪʝʯʝʥʠʡ ʦʙʫʩʣʦʚʣʝʥʘ ʩʫʱʝʩʪʚʫʶʱʠʤʠ 

ʥʘʮʠʦʥʘʣʴʥʳʤʠ ʪʨʘʜʠʮʠʷʤʠ ʠ ʦʙʳʯʘʷʤʠ ʚ ʩʠʣʫ ʢʦʪʦʨʳʭ ʞʝʥʱʠʥʝ ʟʘʯʘʩʪʫʶ 

ʦʪʚʦʜʠʪʩʷ ʚʪʦʨʦʩʪʝʧʝʥʥʘ ̫ʨʦʣʴ ʚ ʦʙʱʝʩʪʚʝ ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʨʝʣʠʛʠʦʟʥʦʡ ʩʬʝʨʝ 

[4]. ɺ ʵʪʦʡ ʩʚʷʟʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʦʚʳʰʝʥʠʷ ʨʦʣʠ ʞʝʥʱʠʥ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ 

ʦʙʣʘʩʪʠ ʨʝʣʠʛʠʠ ʠ ʚʢʣʶʯʝʥʠʷ ʛʝʥʜʝʨʥʦʛʦ ʘʩʧʝʢʪʘ ʚ ʧʦʚʝʩʪʢʝ ʤʝʨ, 

ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʙʦʨʴʙʫ ʩ ʨʝʣʠʛʠʦʟʥʳʤ ʵʢʩʪʨʝʤʠʟʤʦʤ ʠ ʪʝʨʨʦʨʠʟʤʦʤ, 

ʷʚʣʷʶʪʩʷ ʚʦʧʨʦʩʘʤʠ ʧʝʨʚʦʩʪʝʧʝʥʥʦʡ ʚʘʞʥʦʩʪʠ. ʅʘʧʨʠʤʝʨ, ʵʪʠ ʠʜʝʘʣʳ ʙʳʣʠ 

ʧʨʝʜʣʦʞʝʥʳ ʚ ʨʝʟʦʣʶʮʠʠ 1325 ʉʦʚʝʪʘ ɹʝʟʦʧʘʩʥʦʩʪʠ ʦ ʞʝʥʱʠʥʘʭ, ʤʠʨʝ ʠ 

ʙʝʟʦʧʘʩʥʦʩʪʠ [4] ʠ ʚ ʨʝʟʦʣʶʮʠʠ 2242, ʢʦʪʦʨʘʷ, ʚ ʯʘʩʪʥʦʩʪʠ, ʧʦʦʱʨʷʝʪ ʫʯʝʪ 

ʛʝʥʜʝʨʥʦʡ ʩʧʝʮʠʬʠʢʠ ʠ ʘʥʘʣʠʟ ʫʩʠʣʠʡ ʧʦ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʶ ʥʘʩʠʣʴʩʪʚʝʥʥʦʤʫ 

ʵʢʩʪʨʝʤʠʟʤʫ [4]. 

ʇʦ ʩʦʩʪʦʷʥʠʶ ʥʘ ʢʦʥʝʮ 2020 ʛʦʜʘ ʚ ʩʪʨʘʥʝ ʬʫʥʢʮʠʦʥʠʨʫʶʪ 11 ʜʫʭʦʚʥʳʭ 

ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʡ ʠʩʣʘʤʩʢʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ, ʪʝʤ ʥʝ ʤʝʥʝʝ ʩʧʝʮʠʘʣʴʥʦʩʪʴ 

çʨʝʣʠʛʠʦʚʝʜʝʥʠʝè ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʩʘʤʳʭ ʤʦʣʦʜʳʭ 

ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ ʥʝʩʤʦʪʨʷ ʥʘ ʝʝ ʨʘʟʚʠʪʠʝ ʚ ʛʣʦʙʘʣʴʥʳʭ ʤʘʩʰʪʘʙʘʭ. ɽʞʝʛʦʜʥʦ ʚ 

ʂʘʟʘʭʩʪʘʥʝ ʚʳʧʫʩʢʘʶʪʩʷ 500 ʪʝʦʣʦʛʦʚ, 200 ʨʝʣʠʛʠʦʚʝʜʦʚ, ʢʦʪʦʨʳʝ ʟʘʧʦʣʥʷʶʪ 

ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʨʝʛʠʦʥʘʭ ʩʪʨʘʥʳ, ʘ ʪʘʢʞʝ ʙʦʣʝʝ 1000 ʩʧʝʮʠʘʣʠʩʪʦʚ ʩʬʝʨʳ 

ʨʝʣʠʛʠʠ ʧʨʦʭʦʜʷʪ ʢʫʨʩʳ ʧʦʚʳʰʝʥʠʷ ʢʚʘʣʠʬʠʢʘʮʠʠ. ʅʝʩʤʦʪʨʷ ʥʘ ʧʨʠʥʠʤʘʝʤʳʝ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʤʝʨʳ ʧʦ ʚʦʧʨʦʩʘʤ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʦʙʣʘʩʪʠ ʨʝʣʠʛʠʠ, ʚ ʩʪʨʘʥʝ 

ʧʦ-ʧʨʝʞʥʝʤʫ ʥʘʙʣʶʜʘʝʪʩʷ ʥʝʭʚʘʪʢʘ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʜʣʷ ʠʭ 

ʜʘʣʴʥʝʡʰʝʛʦ ʟʘʜʝʡʩʪʚʦʚʘʥʠʷ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʠ 

ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʷʭ ʚ ʦʩʦʙʝʥʥʦʩʪʠ ʩʨʝʜʠ ʞʝʥʱʠʥ.  
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ɺ ʵʪʦʡ ʩʚʷʟʠ ʧʦʜʥʠʤʘʝʪʩʷ ʚʘʞʥʦʩʪʴ ʧʦʚʳʰʝʥʠʷ ʩʪʘʪʫʩʘ ʠ ʨʦʣʠ ʞʝʥʱʠʥʳ 

ʚ ʦʙʱʝʩʪʚʝ ʚ ʯʘʩʪʥʦʩʪʠ ʞʝʥʱʠʥ-ʨʝʣʠʛʠʦʚʝʜʦʚ-ʪʝʦʣʦʛʦʚ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ 

ʧʦʜʥʠʤʘʪʴ ʫʨʦʚʝʥʴ ʦʙʨʘʟʦʚʘʥʥʦʩʪʠ ʚ ʩʬʝʨʝ ʨʝʣʠʛʠʠ ʠ ʨʘʙʦʪʘʪʴ ʩ ʞʝʥʱʠʥʘʤʠ, 

ʧʦʧʘʚʰʠʤʠ ʚ ʵʢʩʪʨʝʤʠʩʪʩʢʠʝ ʩʝʪʠ, ʢʦʪʦʨʳʝ ʢʘʢ ʧʨʘʚʠʣʦ ʦʪʢʘʟʳʚʘʶʪʩʷ ʨʘʙʦʪʘʪʴ 

ʩʦ ʩʧʝʮʠʘʣʠʩʪʘʤʠ-ʤʫʞʯʠʥʘʤʠ ʚ ʵʪʦʡ ʩʬʝʨʝ. ʂʦʛʜʘ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ 

ʧʨʦʬʠʣʘʢʪʠʢʝ ʵʢʩʪʨʝʤʠʟʤʘ ʠ ʜʝʨʘʜʠʢʘʣʠʟʘʮʠʠ ʣʠʮ, ʧʦʧʘʚʰʠʭ ʧʦʜ ʚʣʠʷʥʠʝ 

ʵʢʩʪʨʝʤʠʩʪʩʢʦʡ ʠʜʝʦʣʦʛʠʠ, ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʞʝʥʩʢʫʶ ʘʫʜʠʪʦʨʠʶ, ʪʦ, ʢʘʢ 

ʧʨʘʚʠʣʦ, ʩ ʜʘʥʥʦʡ ʢʘʪʝʛʦʨʠʝʡ ʥʘʩʝʣʝʥʠʷ ʧʨʦʚʦʜʷʪ ʨʘʙʦʪʫ ʩʧʝʮʠʘʣʠʩʪʳ-

ʞʝʥʱʠʥʳ (ʪʝʦʣʦʛʠ, ʨʝʣʠʛʠʦʚʝʜʳ, ʧʩʠʭʦʣʦʛʠ, ʤʝʜʠʮʠʥʩʢʠʝ ʨʘʙʦʪʥʠʢʠ).  

ʆʜʥʘʢʦ, ʚ ʂʘʟʘʭʩʪʘʥʝ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ, ʞʝʥʱʠʥʳ ʯʘʩʪʦ ʠʤʝʶʪ 

ʥʝʜʦʩʪʘʪʦʯʥʦʝ ʧʨʝʜʩʪʘʚʠʪʝʣʴʩʪʚʦ ʚ ʦʙʱʝʩʪʚʝʥʥʦʡ ʞʠʟʥʠ, ʚ ʯʘʩʪʥʦʩʪʠ ʚ ʩʬʝʨʝ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʦʩʦʙʝʥʥʦ ʥʘ ʨʫʢʦʚʦʜʷʱʠʭ 

ʜʦʣʞʥʦʩʪʷʭ. ʅʘʧʨʠʤʝʨ, ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ ʯʪʦ ʪʨʫʜʦʚʦʡ ʢʦʜʝʢʩ ʈʝʩʧʫʙʣʠʢʠ 

ʂʘʟʘʭʩʪʘʥ ʩʦʜʝʨʞʠʪ ʢʦʤʧʣʝʢʩ ʧʨʘʚʦʚʳʭ ʥʦʨʤ, ʧʨʠʟʚʘʥʥʳʭ ʦʙʝʩʧʝʯʠʚʘʪʴ 

ʛʝʥʜʝʨʥʦʝ ʨʘʚʝʥʩʪʚʦ ʚ ʩʬʝʨʝ ʪʨʫʜʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʥʝʜʦʧʫʱʝʥʠʝ ʜʠʩʢʨʠʤʠʥʘʮʠʠ 

ʧʦ ʧʦʣʦʚʦʤʫ ʧʨʠʟʥʘʢʫ, ʥʝʨʘʚʥʦ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʩʬʝʨʝ ʪʨʫʜʘ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ 

ʞʝʥʱʠʥ ʨʘʙʦʪʘʪʴ ʥʘʨʘʚʥʝ ʩ ʤʫʞʯʠʥʘʤʠ ʚ ʢʘʯʝʩʪʚʝ ʨʝʣʠʛʠʦʟʥʳʭ ʣʠʜʝʨʦʚ. 

ʋʯʘʩʪʠʝ ʞʝʥʱʠʥ ʥʘʨʘʚʥʝ ʩ ʤʫʞʯʠʥʘʤʠ ʧʦʟʚʦʣʠʣʦ ʙ  r ʠʤ ʫʯʘʩʪʚʦʚʘʪʴ ʚ 

ʢʣʶʯʝʚʳʭ ʧʨʦʮʝʩʩʘʭ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʠ ʦʪʚʝʯʘʪʴ ʟʘ ʨʝʰʝʥʠʝ ʚʦʧʨʦʩʦʚ, 

ʢʘʩʘʶʱʠʝʩʷ ʙʣʘʛʦʩʦʩʪʦʷʥʠʷ ʢʘʟʘʭʩʪʘʥʩʢʦʛʦ ʦʙʱʝʩʪʚʘ. ʄʠʨʦʚʘʷ ʧʨʘʢʪʠʢʘ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʩʪʨʘʥʳ, ʚ ʢʦʪʦʨʳʭ ʜʦʩʪʠʛʥʫʪʦ ʦʪʥʦʩʠʪʝʣʴʥʦʝ 

ʛʝʥʜʝʨʥʦʝ ʨʘʚʝʥʩʪʚʦ, ʤʝʥʝʝ ʩʢʣʦʥʥʳ ʢ ʧʨʦʷʚʣʝʥʠʷʤ ʥʘʩʠʣʴʩʪʚʝʥʥʦʛʦ 

ʨʝʣʠʛʠʦʟʥʦʛʦ ʵʢʩʪʨʝʤʠʟʤʘ. ʅʘʧʨʠʤʝʨ, ʦʙʫʯʝʥʠʝ ʞʝʥʱʠʥ ï ʨʝʣʠʛʠʦʟʥʳʭ 

ʣʠʜʝʨʦʚ ʨʘʙʦʪʝ ʚ ʢʘʯʝʩʪʚʝ ʥʘʩʪʘʚʥʠʢʦʚ ʯʣʝʥʦʚ ʦʙʱʠʥʳ ʚ ʄʘʨʦʢʢʦ ʩ 2015 ʛʦʜʫ 

ʩʝʨʪʠʬʠʮʠʨʫʶʱʠʭ ʞʝʥʱʠʥ ï ʤʠʨʦʩʪʨʦʠʪʝʣʝʡ ʚ ʦʙʷʟʘʥʥʦʩʪʠ ʢʦʪʦʨʳʭ ʚʭʦʜʠʪ 

ʧʦʜʜʝʨʞʢʘ ʨʝʣʠʛʠʦʟʥʦʡ ʩʜʝʨʞʘʥʥʦʩʪʠ ʠ ʪʝʨʧʠʤʦʩʪʠ ʩ ʮʝʣʴʶ ʦʛʨʘʥʠʯʝʥʠ ̫

ʥʘʩʠʣʴʩʪʚʝʥʥʦʛʦ ʵʢʩʪʨʝʤʠʟʤʘ [6]. ɽʱʝ ʦʜʥʦ ʥʘʧʨʘʚʣʝʥʠʝ ï ʧʨʠʤʝʥʝʥʠʝ 

ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʩʨʝʜʩʪʚ ʜʣʷ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ ʠʜʝʦʣʦʛʠʠ ʵʢʩʪʨʝʤʠʩʪʦʚ ʠ 

ʧʨʦʜʚʠʞʝʥʠʷ ʠʜʝʡ ʛʝʥʜʝʨʥʦʛʦ ʨʘʚʝʥʩʪʚʘ ʪʘʢʠʭ ʢʘʢ ʩʝʨʠʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ 

ʨʘʜʠʦʧʝʨʝʜʘʯ ʥʘ ʪʝʤʫ ʤʠʨʦʩʪʨʦʠʪʝʣʴʩʪʚʘ çSawa Shababè (çʄʦʣʦʜʝʞʴ ʚʤʝʩʪʝè) 

ʚ ʖʞʥʦʤ ʉʫʜʘʥʝ [6]. ɺ ʂʳʨʛʳʟʩʪʘʥʝ ʟʥʘʯʠʤʘʷ ʨʦʣʴ ʦʪʚʦʜʠʪʩʷ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʞʝʥʩʢʠʭ ʠʥʠʮʠʘʪʠʚ ʤʝʩʪʥʳʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʠ ʥʝʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ 

ʦʨʛʘʥʠʟʘʮʠʡ, ʢʦʪʦʨʳʝ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʧʨʝʜʫʧʨʝʞʜʝʥʠʝ ʨʘʜʠʢʘʣʠʟʤʘ, ʚʝʜʫʱʝʛʦ ʢ 

ʥʘʩʠʣʠʶ. ɺ ʂʘʟʘʭʩʪʘʥʝ, ʚ ʎʝʥʪʨʝ ʧʦʜʛʦʪʦʚʢʠ ʯʪʝʮʦʚ ʂʦʨʘʥʘ çʓʢʳʣʘʩè ʩ 2016 

ʛʦʜʘ ʙʳʣʘ ʦʪʢʨʳʪʘ ʞʝʥʩʢʘʷ ʛʨʫʧʧʘ, ʪʘʢʞʝ ʞʝʥʱʠʥʳ ʨʘʙʦʪʘʶʪ ʚ ʢʘʯʝʩʪʚʝ 

ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʚ ʚʫʟʘʭ ʩʪʨʘʥʳ, ʠ ʚ ʤʝʯʝʪʷʭ ʚ ʢʘʯʝʩʪʚʝ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ï 

ʫʩʪʘʟʦʚ.  

ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠ̫ʥʠʝ 

ʛʝʥʜʝʨʥʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʥʘʯʠʥʘʝʪ ʧʨʦʷʚʣʷʪʴʩʷ, ʢʦʛʜʘ ʞʝʥʱʠʥʳ ʟʘʥʠʤʘʶʪ 

ʤʠʥʠʤʫʤ 30 ʧʨʦʮʝʥʪʦʚ ʚʳʩʰʠʭ ʨʫʢʦʚʦʜʷʱʠʭ ʜʦʣʞʥʦʩʪʝʡ. ʅʘʮʠʦʥʘʣʴʥʦʝ 

ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦ ʩʪʨʝʤʠʪʩʷ ʢ ʜʦʩʪʠʞʝʥʠʶ ʬʘʢʪʠʯʝʩʢʦʛʦ ʩʦʮʠʘʣʴʥʦʛʦ 

ʨʘʚʝʥʩʪʚʘ ʤʫʞʯʠʥ ʠ ʞʝʥʱʠʥ. ɺ ʵʪʦʡ ʩʚʷʟʠ, ʥʘ ʫʨʦʚʥʝ ʚr ʩʰʝʛʦ ʨʫʢʦʚʦʜʩʪʚʘ 

ʩʪʨʘʥʳ ʨʝʘʣʠʟʫʝʪʩʷ ʢʫʨʩ ʥʘ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʨʘʚʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʜʣʷ ʚʩʝʭ 

ʛʨʘʞʜʘʥ ʩʪʨʘʥʳ ʩʦʛʣʘʩʥʦ ʠʩʧʦʣʥʝʥʠʷ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʦʙʷʟʘʪʝʣʴʩʪʚ ʠ ʇʣʘʥʘ 
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ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʨʝʘʣʠʟʘʮʠʠ ʂʦʥʮʝʧʮʠʷ ʩʝʤʝʡʥʦʡ ʠ ʛʝʥʜʝʨʥʦʡ ʧʦʣʠʪʠʢʠ ʚ ʈʂ 

ʜʦ 2030 ʛʦʜʘ. ʅʘʧʨʠʤʝʨ, ʧʦʚʳʰʝʥʠʝ ʥʘ 30% ʜʦʣʠ ʞʝʥʱʠʥ ʚ ʨʫʢʦʚʦʜʩʪʚʝ 

ʠʩʧʦʣʥʠʪʝʣʴʥʳʭ, ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʳʭ, ʩʫʜʝʙʥʳʭ ʦʨʛʘʥʦʚ ʠ ʚ 

ʢʚʘʟʠʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʩʝʢʪʦʨʝ. ʉ ʮʝʣʴʶ ʩʦʟʜʘʥʠʷ ʚʦʟʤʦʞʥʦʩʪʝʡ ʜʣʷ 

ʨʝʘʣʠʟʘʮʠʠ ʧʦʪʝʥʮʠʘʣʘ ʞʝʥʱʠʥ ʚ 2023 ʛʦʜʫ ʙʫʜʝʪ ʚʥʝʜʨʝʥʘ ʂʘʨʪʘ ʛʝʥʜʝʨʥʳʭ 

ʥʫʞʜ ʠ ʧʦʪʨʝʙʥʦʩʪʝʡ ʚ ʨʘʟʨʝʟʝ ʨʝʛʠʦʥʦʚ, ʛʦʨʦʜʦʚ ʠ ʨʘʡʦʥʦʚ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʨʝʣʠʛʠʦʟʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʩʨʝʜʠ 

ʞʝʥʱʠʥ ʠ ʦʙʝʩʧʝʯʝʥʠʝ ʠʭ ʨʘʚʥʦʛʦ ʫʯʘʩʪʠʷ ʚ ʙʦʨʴʙʝ ʩ ʨʝʣʠʛʠʦʟʥʳʤ 

ʵʢʩʪʨʝʤʠʟʤʦʤ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʬʘʢʪʦʨʦʚ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʨʝʣʠʛʠʦʟʥʦʛʦ 

ʵʢʩʪʨʝʤʠʟʤʘ ʚ ʩʪʨʘʥʝ. ɺ ʪɻʦʡ ʩʚʷʟʠ, ʚ ʮʝʣʷʭ ʨʘʩʰʠʨʝʥʠʷ ʧʨʘʚ ʠ ʚʦʟʤʦʞʥʦʩʪʝʡ 

ʞʝʥʱʠʥ ʚ ʩʬʝʨʝ ʨʝʣʠʛʠʦʟʥʦ-ʪʝʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʧʦʩʪʨʦʝʥʠʷ ʢʘʨʴʝʨʳ 

ʚ ʩʬʝʨʝ ʨʝʣʠʛʠʠ ʥʘʨʘʚʥʝ ʩ ʤʫʞʯʠʥʦʡ, ʚʘʞʥʦ ʥʘ ʫʧʨʘʚʣʝʥʯʝʩʢʦʤ ʫʨʦʚʥʝ 

ʚʢʣʶʯʠʪʴ ʛʝʥʜʝʨʥʳʡ ʘʩʧʝʢʪ ʚ ʦʨʛʘʥʠʟʘʮʠʦʥʥʫʶ ʠ ʚ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʫ  ʁ

ʧʦʚʝʩʪʢʫ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʞʝʥʱʠʥʳ-ʨʝʣʠʛʠʦʚʝʜʳ-ʪʝʦʣʦʛʠ ʠ ʠʭ ʧʨʦʙʣʝʤʳ ʚ 

ʵʪʦʡ ʩʬʝʨʝ ʥʝ ʦʩʪʘʥʫʪʩʷ ʚʥʝ ʧʦʣʷ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ.  
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ɹʘʣʯʠʭ ɸ.ᴆ. 
ʄʘʛʠʩʪʨ, ʦϨʳʪʫʰʳ, ɼ. ɸ. ϧʦʥʘʝʚ ʘʪʳʥʜʘϤʳ ʢʦʣʣʝʜʞ, ʅϰʨ-ʉϰʣʪʘʥ Ϩ. 

 

 

ʄʘץʘʣʘʜʘ פʘʟʘץʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʳש ʊסשײʳʰ ʇʨʝʟʠʜʝʥʪʽ ï ɽʣʙʘʩʳ 

ʅ.ʅʘʟʘʨʙʘʝʚʪʳש çױʣ rɼʘʣʘ ʞʝʪʽ ץʳʨèr ʘʪʪ  rʤʘץʘʣʘʩʳʥʜʘ ʘʪʘʣסʘʥ ʪʘʨʠʭʠ 

ʪײʣסʘ, ʂᴇʢʪװʨʽʢ ץʘסʘʥʘʪʳʥʳש ᴅʩʢʝʨ ץʦʣʙʘʩʰʳʩʳ ʂװʣʪʝʛʽʥʥʽש ᴇʤʽʨʙʘʷʥʳ ʤʝʥ 

ʝʨʣʽʢʪʝʨʽ ʙʘʷʥʜʘʣסʘʥ. ʉʦʥʜʘʡ-ʘץ, ʜʘץשʪʳ ץʦʣʙʘʩʰʳסʘ ʘʨʥʘʣסʘʥ ʝʩʢʝʨʪʢʽʰʪʽש 

ʟʝʨʪʪʝʣʫ ʪʘʨʠʭʳ ʤʝʥ ʩʠʧʘʪʪʘʤʘʩʳ ʙʝʨʽʣʛʝʥ. ʂװʣʪʝʛʽʥ ʝʩʢʝʨʪʢʽʰʽʥʽש ʢᴇʰiʨʤʝʩi 

2001 ʞ ʣr  r 18 ʤʘʤʳʨʜʘ ʅײʨ-ʉײʣʪʘʥ ץʘʣʘʩʳʥʜʘסʳ ʃ.ʅ. ɻʫʤʠʣʝʚ ʘʪʳʥʜʘסʳ 

ɽʫʨʘʟʠʷ ײʣʪʪʳץ ʫʥʠʚʝʨʩʠʪʝʪiʥʝ, ʢʝʡʽʥ פʈ ױʣʪʪʳץ ʤʫʟʝʡʽʥʝ ʦʨʥʘʪʳʣסʘʥ.   

ʊϮʡʽʥ ʩϺʟʜʝʨ: ױʣ rɼʘʣʘ ʞʝʪʽ ץʳʨʳ, ʪײʣסʘ, ʪʘʨʠʭ, ʂװʣʪʝʛʽʥ, ʂװʣʪʝʛʽʥ 

ʝʩʢʝʨʪʢʽʰʽ, פʘʨʞʘʫʙʘʡ ʉʘʨʪץʦʞʘײʣʳ. 
 

 

ɽʣ ʩʘʥʘʩʳʥʜʘ ʪʘʨʠʭʠ ʦץʠסʘʣʘʨ ʪײʣסʘʪʘʥʫ ʘʨץʳʣʳ ʩʠʧʘʪʪʘʣʘʜʳ. ʂʝʟ ʢʝʣʛʝʥ 

ʭʘʣʳץ ʪʘʨʠʭʳʥʜʘ ײʣʪ ʪʘסʜʳʨʳʥ ᴇʟ ʪʘסʜʳʨʳʥʘʥ ʙʠʽʢ ץʦʡסʘʥ ײʣʳ ʪײʣסʘʣʘʨ 

ʞʝʪʝʨʣʽʢ. ᴄʨ ײʣʪ ᴇʟ ʝʣʽʥʽש ʝʨʝʢʰʝ ʝʣʰʽʩʽ ʩʳʥʜʳ ײʣʳ ʙʘʙʘʣʘʨʳʥʳש ʝʩʽʤʜʝʨʽʥ 

ʤʘץʪʘʥ ʪײʪʘʜʳ. פʘʟʘץ ʭʘʣץʳʥʳש ʞʘʜʳʥʜʘ ץʘʟʘץʪʳײ שʣʳ ʪײʣסʘ ʝʩʽʤʜʝʨʽ 

ʞʘסשʳʨʳʧ, װʣʛʽ ʙʦʣʳʧ ʪʘ ʢʝʣʝ ʞʘʪʳʨ. פʘʟʘץʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʳש ʊסשײʳʰ 

ʇʨʝʟʠʜʝʥʪʽ ï ɽʣʙʘʩʳ ʅ.ᴄ. ʅʘʟʘʨʙʘʝʚ ᴇʟʽʥʽש çױʣ r ɼʘʣʘ ʞʝʪʽ ץʳʨèr ʘʪʪʳ 

ʤʘץʘʣʘʩʳʥʜʘ ʘʪʘץʪʳ ʪʘʨʠʭʠ ʪײʣסʘʣʘʨʳʤʳʟ ʙʝʥ ʦʣʘʨʜʳש ʞʝʪʽʩʪʽʢʪʝʨʽʥʽש 

 ʘʨʪʫסʫ-ʘץʣʳ ʝʩʽʤʜʝʨʽè ʘʪʪʳ ʦײ שʣ rʜʘʣʘʥʳױʘʩʧʘʥ ʘʩʪʳʥʜʘ ç ץʨʤʝʪʽʥʝ ʘʰʳײץ

ʵʥʮʠʢʣʦʧʝʜʠʷʣʳץ ʩʘʷʙʘסʳʥ ʘʰʫʳʤʳʟ ʢʝʨʝʢʪʽʛʽʥ, çױʣ rɼʘʣʘ ʪײʣסʘʣʘʨʳè ʘʪʪʳ 

 ʙʝʛʽʥשʝʨʝʥ ʝ שʘʣʘʨʜʳסʣײʣʳ ʪײ ,ʘʨʳʧסʳʣʳʤʠ-ʢᴇʧʰʽʣʽʢ ʩʝʨʠʷʣʘʨʜʳ ʰʳס

ʞʘʥʜʘʥʜʳʨʫ ץʘʞʝʪʪʽʛʽʥ ʘʪʘʧ ʢᴇʨʩʝʪʪʽ. ʆʩ rʙʘסʳʪʪʘ ץʘʟʘץʩʪʘʥʜʳס ץʘʣʳʤʜʘʨʤʝʥ 

ʣױ ʘʪʘʨ ʰʝʪʝʣʜʽʢ ʤʘʤʘʥʜʘʨ ʜʘץ  r ɼʘʣʘʥʳש ʨʫʭʘʥʠ ʢᴇʩʝʤʜʝʨʜʽש ᴇʤʽʨʽ ʤʝʥ 

  .ʘʨʳʣʫʜʘץʤʳʩʪʘʨʳ ʘʪײʘʨʪʫ ʞסʳʟʤʝʪʽ ʞᴇʥʽʥʜʝ ʢᴇʧʰʽʣʽʢʢʝ ʘץ

 .ʣʪʝʛʽʥװʙʽʨʽ ï ʂ שʘʣʘʨʜʳסʣײʳ ʙʠʽʢ ʪסʪʳץʥʠʝʛʝ ᴅʢʝʣʛʝʥ ʰʦװʣ rɼʘʣʘ ʜױ

ʂᴇʢʪװʨʽʢ ץʘסʘʥʘʪʳʥʳש ᴅʩʢʝʨ ץʦʣʙʘʩʰʳʩʳ ʂװʣʪʝʛʽʥ 685 ʞʳʣʳ ʆʨʭʦʥ ᴇʟʝʥi 

ʙʦʡʳʥʜʘסʳ ᴆʪװʢʝʥʜʝ ʜװʥʠʝʛʝ ʢʝʣʛʝʥ. ᴄʢʝʩʽ ï ײפʪʣץײ (ɽʣʪʝʨiʩ) ץʘסʘʥ, ʘʥʘʩʳ ï 

ɽʣʙiʣʛʝ ץʘʪײʥ. ᴄʡʛʽʣʽ ɹiʣʛʝ ץʘסʘʥʥʳש ʪʫסʘʥ iʥiʩi. פʳʧʰʘץ ʪʘʡʧʘʣʳץ ʦʜʘסʳʥʳש 

ʘʜʘʤʳ. ʂװʣʪʝʛʽʥʥʽ7 ש ʞʘʩʳʥʜʘ ᴅʢʝʩʽ ײפʪʣ682-692) ץײ ʞʳʣʜʘʨʳ ʙʠʣʽʢ ײץʨסʘʥ 

ɽʣʪʝʨʽʩ) ץʘסʘʥ ץʘʡʪʳʩ ʙʦʣʘʜʳ. ᴄʢʝʩʽ ײפʪʣץ ץײʘסʘʥ ɽʢʽʥʰʽ ʐ rסʳʩ ʊװʨʽʢ 

 :ʘʥ ʝʢʽ ʙʘʣʘʩʳסʘʣץ ʳʥ ʢᴇʪʝʨʩʝ, ʘʨʪʳʥʜʘסʳʨʘשʘʣʘʧ, ʰʘץ ʽʨʛʝʩʽʥ שʘʥʘʪʳʥʳסʘץ

 ʣʳײ ʣʪʝʛʽʥװʘʥ, ʂסʦʣ ʙʘʩʪʘץ ʣʪʝʛʽʥʽװʘʥʳ ʝʣ ʙʘʩʪʘʧ, ʢʽʰʽʩʽ ï ʂסʘץ ʣʢʝʥʽ ï ɹʽʣʛʝװ

ʠʤʧʝʨʠʷ װʰʽʥ ʢᴇʧʪʝʛʝʥ ʨʫ-ʪʘʡʧʘ, ʦʜʘײ ,ץʣʳʩʪʘʨʜʳ ʙʘסʳʥʜʳʨʫʜʘ ʝʨʝʢʰʝ 

ʝʨʣʽʛʽʤʝʥ ʢᴇʟʛʝ ʪװʩʪʽ. ʆʣ 16 ʞʘʩʳʥʘʥ ʙʘʩʪʘʧ ʦסʳʟ, ץʳʪʘʥ, ʪʘʪʘʙʳ, ʪʘʙסʘʯ 
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 ʞʘʩʘʧ, ʦʣʘʨʜʳ ץʜʳ ʞᴅʥʝ ʪ.ʙ. ʝʣʜʝʨʛʝ ʞʦʨʳסʨʛʝʰ, ʩʦװʳʟ, ʪסʳʨץ ,(ʳʪʘʡץ)

ʙʘסʳʥʜʳʨʘ ʙʽʣʛʝʥ ʙʘᴃʘʜװʨ ץʦʣʙʘʩʰʳ. 731 ʞʳʣʳ 47 ʞʘʩʳʥʜʘ ץʘʡʪʳʩ ʙʦʣסʘʥʥʘʥ 

ʩʦש, ɹʽʣʛʝ ץʘסʘʥ ʊʘʥ ʠʤʧʝʨʘʪʦʨʳʥʘʥ ʢᴇʤʝʢ ʩײʨʘʧ, ʊʘʙסʘʯ ץʘסʘʥ ʆʨʜʘ ʰʝʙʝʨʽʥ 

ʞʽʙʝʨʽʧ, ʂװʣʪʝʛʽʥʛʝ ʘʨʥʘʣסʘʥ ײסʨʳʧʪʳץ ʢʝʰʝʥ ײץʨʳʣʳʩʳʥ 732 ʞʳʣʳ 19 ץʘʟʘʥʜʘ 

ʘʷץʪʘʣסʘʥ. ɸʣסʘʰ ʨʝʪ çʄᴅשʛʽ ɽʣè ʠʜʝʷʩʳ ʐʳסʳʩ ʊװʨʽʢ ץʘסʘʥʘʪʳ ᴅʩʢʝʨʽʥʽש ʙʘʩ 

  .ʘʥסʘʥ ʙʽʪʽʢ ʪʘʩʪʘ ʞʘʨʠʷʣʘʥסʦʡʳʣץ ʣʪʝʛʽʥʛʝ ʘʨʥʘʧװʦʣʙʘʩʰʳʩʳ ʂץ

ʂװʣʪʝʛʽʥ ʝʩʢʝʨʪʢʽʰʽ ï ʪᴇʣ ʪʘʨʠʭʳʤʳʟʜʳש ʝש ʢᴇʥʝ ʝʩʢʝʨʪʢiʰʪʝʨiʥiש ʙiʨi, 

ʪװʨʢi ʞײʨʪʳʥʳש ʦʨʪʘץ ʤʘץʪʘʥʳʰʳ, ײʣʳ ץʦʣʙʘʩʰʳ ʂװʣʪʝʛiʥʥiײץ שʨʤʝʪiʥʝ 

ʦʨʥʘʪʳʣסʘʥ. ʆʨʪʘʣʳץ ʄʦסשʦʣʠʷ, ɸʨʭʘʥʛʘʡ ʘʡʤʘסʳ, ʍʘʰʘʪ ʩײʤʳʥʳ, ʆʨʭʦʥ 

ᴇʟʝʥʽʥʽש ʰʳסʳʩ ʞʘסʘʣʘʫʳ, ʎʘʡʜʘʤ ʜʝʛʝʥ ʢʽʰʢʝʥʪʘʡ ʢᴇʣʰʽʢʪʽש ʙʘʪʳʩ ʦש ʞʘסʳ, 

 שʘʣʘʩʳʥʳץ ʩʪʽʛʽʥʜʝ 45 ʢʤ, ʋʣʘʥ ɹʘʪʦʨװʩʦʣʪ שʳʥʳסʘʣʘʰʳץ ʦʨʳʥץʘʨʘפ

ʙʘʪʳʩʳʥʘʥ 400 ʢʤ ץʘʰʳץʪʳץʪʘ ʦʨʥʘʣʘʩץʘʥ.  

ɽש ʘʣסʘʰ ʨʝʪ 1889 ʞʳʣʳ ʈʝʩʝʡ ʟʝʨʪʪʝʫʰʽʩʽ ʅ.ʄ. ʗʜʨʠʥʮʝʚ ʪʘʫʳʧ, ᴅʣʝʤʛʝ 

ʞʘʨʠʷʣʘסʘʥ. 1890 ʞʳʣʳ ʬʠʥ ʟʝʨʪʪʝʫʰʽʩʽ ʆ.ɻʝʡʢʝʣʴ, 1891 ʞʳʣʳ ɺ.ɺ. ʈʘʜʣʦʚ 

ʵʢʩʧʝʜʠʮʠʷʣʘʨʳ ʙʦʣʳʧ, ʂװʣʪʝʛʽʥ, ɹʽʣʛʝ ץʘסʘʥ ʢʝʰʝʥʜʝʨʽʥʜʝʛʽ ʪʘʩ ʤװʩʽʥʜʝʨʜʽש 

ʩʳʟʙʘ ʩʫʨʝʪʽʥ, ʩʪʝʣʘʜʘסʳ (ײʩʪʳʥʜʘסʳ) ʤᴅʪʽʥʥʽש ʵʩʪʝʤʧʘʞʳʥ (ץʘʣʳʙʳʥ) ʘʣʳʧ, 

ʢᴇʰʽʨʤʝ ʞʘʩʘʡʜʳ. ʊסשײʳʰ ʨʝʪ ʝʩʢʝʨʪʢʽʰʪʽש ʤᴅʪʽʥʽʥ ʜʘʥʠʷʣʳץ ʧʨʦʬʝʩʩʦʨ 

ɺ.ʊʦʤʩʝʥ, ʢʝʡʽʥ ɺ.ɺ. ʈʘʜʣʦʚ, ʇ. ʄ. ʄʝʣʠʦʨʘʥʩʢʠʡ ʦץʳʧ, ʘʣסʘʰץʳ ʘʫʜʘʨʤʘʩʳʥ 

ʞʘʩʘʡʜʳ. ʂʝʡʽʥ ʉ.ɽ. ʄʘʣʦʚ ʭʨʝʩʪʦʤʘʪʠʷʩʳʥʘ ʤᴅʪʽʥʜʝʨʽʥ ʝʥʛʽʟʝʜʽ. ɸʣ, 

ʝʩʢʝʨʪʢʽʰʪʽש ʪװʧʥײʩץʘʩʳʤʝʥ ʞײʤʳʩ ʞʘʩʘסʘʥʜʘʨʜʳש ʙʽʨʽ, ʙʝʣʛʽʣʽ ʪװʨʢʦʣʦʛ 

 ʣʳײʦʞʘץʉʘʨʪ .פ ʳʥʜʘסʣʳ. 1976-2016 ʞʳʣʜʘʨ ʘʨʘʣʳײʦʞʘץʘʨʞʘʫʙʘʡ ʉʘʨʪפ

ʝʩʢʝʨʪʢʽʰ ʤᴅʪʽʥʽʥ ʢᴇʰʽʨʽʧ, ʬʦʪʦסʘ ʪװʩʽʨʽʧ, ʙײʨʳʥסʳ ʟʝʨʪʪʝʫʣʝʨʤʝʥ ʩʘʣʳʩʪʳʨʘ 

ʦʪʳʨʳʧ, ʞʘשʘ ʘʫʜʘʨʤʘʩʳʥ ʞʘʩʘʡʜʳ. ʂʝʰʝʥʥʽש ʘʣסʘʰ ʨʝʪ ʘʨʭʝʦʣʦʛʠʷʣʳץ ʪʦʣʳץ 

ʩʠʧʘʪʪʘʤʘʩʳʥ ʞʘʩʘʜʳ. çʆʨʭʦʥ ʝʩʢʝʨʪʢʽʰʪʝʨʽʥʽש ʪʦʣʳץ ɸʪʣʘʩʳè 3 ʪʦʤʜʳץ 

ʝשʙʝʛʽʥʝ ʝʥʛʽʟʽʧ ʞʘʨʠʷʣʘʜʳ. ʉʦʥʜʘʡ-ʘץ, ʢʝʰʝʥʛʝ 1998-2001 ʞʳʣʜʘʨ ʘʨʘʣʳסʳʥʜʘ 

ʤʦסשʦʣ-ʊװʨʢʠʷ ʘʨʭʝʦʣʦʛʪʘʨʳ ʪʦʣʳץ ץʘʟʙʘ ʞײʤʳʩʳʥ ʞװʨʛʽʟʛʝʥ. 

ʉʪʝʣʘ ʩʠʧʘʪʪʘʤʘʩʳ ʙʦʡʳʥʰʘ ʩr ʨʪץʳ ʜʫʘʣʳʤʝʥ ʝʩʝʧʪʝʛʝʥʜʝʛʽ ʢʝʰʝʥ 

ʘʣʘשʳ ï 82,4 ʭ 48,0 ʤ. ɽʩʢʝʨʪʢʽʰʪʽש ʙʠʽʢʪʽʛʽ ï 335 ʩʤ, ʝʥʽ ï 132 ʩʤ, ץʘʣʳשʜʳסʳ ï 

40 ʩʤ. ʐʳסʳʩץʘ ץʘʨʘסʘʥ ʙʽʨʽʥʰʽ ʙʝʪʽʥʜʝ 40 ʞʦʣ, 2, 4 ïʙʝʪʪʝʨʽʥʜʝ 13-13-ʪʝʥ 26 

ʞʦʣ, ʘʣ, 3- ʙʝʪʽʥʜʝ 14 ʞʦʣ ץʳʪʘʡ ʞʘʟʫʳ ʙʘʨ. ɹʘʡʳʨסʳ ʪװʨʽʢ ʙʽʪʽʢ (ʨʫʥʘ) 

ʛʨʘʬʠʢʘʩʳʤʝʥ ʞʘʟʳʣסʘʥ. ʆʥʳש ʪᴇʙʝʩʽ ʜʦסʘʣʜʘʫ ʢʝʣʛʝʥ, ץʦʩ ʙᴇʨʽʥʽש ʙʝʡʥʝʩʽʥ 

ʤʠʬʪʝʥʜʽʨʽʧ, ʦʡʳʧ ʞʘʩʘʣʳʥסʘʥ. ɹʽʨʽʥʰʽ ץʘʧʪʘʣʳʥʳש ʞʦסʘʨסʳ װʰʙײʨʳʰʪʳ 

ʰʘʨʰʳʩʳʥʜʘ çץʘסʘʥè ʨʫʥʳש ʪʘשʙʘʩʳ ï ʪʘʫʪʝʢʝ ʙʝʡʥʝʩi ץʘʰʘʣסʘʥ. ʆʥʜʘ ï 68 

ʞʦʣ ʤᴅʪʽʥ ʙʘʨ. ɽʢʽʥʰʽ ץʘʧʪʘʣʳʥʜʘ ץʳʪʘʡʰʘ ʢᴇשiʣ ʘʡʪʫ ʞʘʟʳʣסʘʥ. ʆʩ r

 ʘʩʳץʩײʧʥװʪ שʘʥ. ɽʩʢʝʨʪʢʽʰʪʽסʘʰʘʣץ ʨʽʢ ʙʽʪʽʢװʳ ʜʘ 2 ʞʦʣ ʪסʘʧʪʘʣʳʥʜʘ ʪʘץ

ʄʦסשʦʣʠʷ ʈʝʩʧʫʙʣʠʢʘʩʳʥʜʘ.  

ʊʘʨʠʭʠ ʞᴅʜiʛʝʨʜiש ʢᴇʰiʨʤʝʩi 2001 ʞʳʣʳ 18 ʤʘʤʳʨʜʘ ʅײʨ-ʉײʣʪʘʥ 

 ʈפ ʫʥʠʚʝʨʩʠʪʝʪiʥʝ, ʢʝʡʽʥ ץʣʪʪʳײ ʳ ɽʫʨʘʟʠʷסʳ ʃ.ʅ. ɻʫʤʠʣʝʚ ʘʪʳʥʜʘסʘʣʘʩʳʥʜʘץ

  .ʤʫʟʝʡʽʥʝ ʦʨʥʘʪʳʣʜʳ ץʣʪʪʳױ

2016 ʞʳʣʜʳץ 4 שʘʨʘʰʘʩʳʥʜʘ פʈ ױʣʪʪʳץ ɹʘʥʢʽ çɼʘʣʘ ץʘʟʳʥʘʩʳè 

ʤʦʥʝʪʘʣʘʨ ʩʝʨʠʷʩʳʥʘʥ çproofè ʩʘʧʘʣʳ 500 ʪʝשʛʝʣʽʢ çʂװʣʪʝʛʽʥè ʝʩʢʝʨʪʢʽʰ ʢװʤʽʩ 

ʤʦʥʝʪʘʣʘʨʳʥ, 1000 ʪʝשʛʝʣʽʢ ʚʘʣʶʪʘʣʘʨʳʥ ʰʳסʘʨʜʳ.  
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2002 ʞʳʣʜʳץ 25 שʳʨʢװʡʝʢʪʝʛʽ ɹʽʣʽʤ ʞᴅʥʝ סʳʣʳʤ ʤʠʥʠʩʪʨʣʽʛʽʥʽש 

ʙײʡʨʳסʳʤʝʥ ʪװʨʢʦʣʦʛʠʷ ʩʘʣʘʩʳʥʜʘסʳ ʘʩʘ ʟʦʨ ʞʝʪʽʩʪʽʢʪʝʨʽ װʰʽʥ ʂװʣʪʝʛʽʥ 

ʘʪʳʥʜʘסʳ ʩʳʡʣʳץ ʙʝʨʫ ʪᴅʨʪʽʙʽ ʙʝʢʽʪʽʣʛʝʥ. 

 שʪʘʨʠʭʳʤʳʟʜʳ שʝʨʣʽʛʽ ʙʽʟʜʽ שʣʪʝʛʽʥ ʤʝʥ ʦʥʳװʳ ʂסʣ rɼʘʣʘ ʪʘʨʠʭʳʥʜʘױ

ʽʨʛʝʪʘʩʳ. ʆʣ ᴇʟʽʥʽש ʪʘסʳʣʳʤʜʳסʳʤʝʥ, ʪʘʥʳʤʜʳסʳʤʝʥ ײץʥʜʳ.  

 

 ʘʥ ᴅʜʝʙʠʝʪʪʝʨ ʪʟ̔ʽʤʽסʦʣʜʘʥʳʣפ

1 ʅʘʟʘʨʙʘʝʚ ʅ. çױʣ r ɼʘʣʘʥʳש ʞʝʪʽ ץʳʨèr ʤʘץʘʣʘʩʳ / çɽʛʝʤʝʥ 

  .ʩʪʘʥè ʛʘʟʝʪʽ. ɸʩʪʘʥʘ, 2018ץʘʟʘפ

2 ʉʘʨʪץʦʞʘײʣʳ פ. çʂװʣʪʝʛʽʥ ʙʘʙʘ ײץʧʠʷʩʳè / פʘʟʘץʩʪʘʥ ᴅʡʝʣʜʝʨʽ 

ʞʫʨʥʘʣʳ. ɸʩʪʘʥʘ, 2002 ʪʘʤʳʟ.  

3 ʉʘʨʪץʦʞʘײʣʳ פ. çʆʨʭʦʥ ʝʩʢʝʨʪʢʽʰʪʝʨʽʥʽש ʪʦʣʳץ ɸʪʣʘʩʳè 3 ʪʦʤʜʳסʳ. 

ɸʩʪʘʥʘ, 2005.  

  .ʛʝʥʝʟʠʩʽè. ɸʩʪʘʥʘ, 2007 שʨʽʢ ʞʘʟʫʳʥʳװʳ ʪסʣʳ. çɹʘʡʳʨײʦʞʘץʉʘʨʪ .פ  4

5 https://www.akorda.kz/ 

6 http://twesco.org/ru 
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 שʳʥʜʘʨʜʳץʪʦʣ שʫʤʘ ʞᴅʥʝ ʢᴇʣʜʝʥʝץ ʘʨʳסʘʪʪʳ ʜʝʥʝʣʝʨʜʝʛʽ ʞʠʽʣʽʛʽ ʞʦפ

ʪʝʤʧʝʨʘʪʫʨʘסʘ ʪᴅʫʝʣʜʽʣʽʛʽʥ ʪᴅʞʽʨʠʙʝ ʞװʟʽʥʜʝ ʟʝʨʪʪʝʫʜʽש, ʪʝʦʨʠʷʣʳץ, 

ʧʨʘʢʪʠʢʘʣʳץ ʤʘשʳʟʳ ʟʦʨ. ᴆʡʪʢʝʥʽ, ʤʝʪʘʣʜʘʨʜʳש ʩʝʨʧʽʤʜʽʣʽʢ ʤʦʜʫʣʴʜʝʨʽ ʤʝʥ 

ʦʥʜʘ ʪʘʨʘʡʪʳʥ ʩʝʨʧʽʤʜʽ ʪʦʣץʳʥʜʘʨסʘ ʩʳʨʪץʳ ʬʘʢʪʦʨʣʘʨʜʳש ᴅʩʝʨʽʥ ʘʥʳץʪʘʫ 

ʦʣʘʨʜʳש ʵʥʝʨʛʝʪʠʢʘʣʳץ ʢװʡʣʝʨʽ, ʪʦʨʣʘʨʳʥʜʘסʳ ʘץʘʫʣʘʨʳ, ʪʳסʳʟʜʳץʪʘʨʳ 

ʪʫʨʘʣʳ ʘץʧʘʨʘʪʪʘʨʜʳ ʘʣʫסʘ ʤװʤʢʽʥʜʽʢ ʪʫסʳʟʘʜʳ. ʄʘץʘʣʘʜʘ ʘʣסʘʰ ʨʝʪ ʪᴅʞʽʨʠʙʝ 

ʞװʟʽʥʜʝ ʧʨʘʢʪʠʢʘʜʘ ʞʠʽ ץʦʣʜʘʥʳʣʘʪʳʥ ʘʣʶʤʠʥʠʡʜʝʛʽ, ʤʳʩʪʘסʳ, ץʦʨסʘʩʳʥʜʘסʳ 

ʫʣʴʪʨʘʜʳʙʳʩ ʪʦʣץʳʥʜʘʨʳʥʳש ʞʳʣʜʘʤʜʳץʪʘʨʳ ʪʝʤʧʝʨʘʪʫʨʘסʘ ʪᴅʫʝʣʜʽʣʽʢʪʝʨʽ 

ᴇʣʰʝʥʽʧ, ʖʥʛ ʞᴅʥʝ ʳסʳʩʫ ʤʦʜʫʣʴʜʝʨʽʥʝ ʪʝʤʧʝʨʘʪʫʨʘʥʳש ᴅʩʝʨʣʝʨʽ ʬʠʟʠʢʘʥʳש 

ʟʘשʜʳʣʳץʪʘʨʳ ʤʝʥ ʬʦʨʤʫʣʘʣʘʨʳʥʳש ʢᴇʤʝʛʽʤʝʥ ʝʩʝʧʪʝʣʽʧ ʟʝʨʪʪʝʣʛʝʥ. 

ʊᴅʞʽʨʠʙʝʣʽʢ ᴇʣʰʝʫʣʝʨ ʘʨʥʘʡʳ ʞʠʥʘʩʪʳʨʳʣסʘʥ ʠʤʧʫʣʴʩʪʽʢ ʫʣʴʪʨʘʜʳʙʳʩʪʳ 

 ʳסʳʩʳʤʜʘץ ץʘʪʤʦʩʬʝʨʘʣʳ שʣʛʽʣʝʨʜʽת .ʨʛʽʟʽʣʜʽװʳʜʘ ʞסʦʥʜʳʨץ

ʪʝʤʧʝʨʘʪʫʨʘʣʘʨʳʥ ᴅʨʙʽʨ 10 
ʦ
ʂ ʩʘʡʳʥ ᴇʟʛʝʨʪʽʧ ײʩʪʘʧ ʪײʨʫ ʪʝʤʧʝʨʘʪʫʨʘ ʨʝʪʪʝʛʽʰ 

ʘʨץʳʣʳ ʽʩʢʝ ʘʩʳʨʳʣʜʳ 

ʊϮʡʽʥ ʩϺʟʜʝʨ: ʖʥʛ, ʳסʳʩʫ ʤʦʜʫʣʴʜʝʨʽ, ץʫʤʘ ʞᴅʥʝ ʢᴇʣʜʝʥʝש ʪʦʣץʳʥʜʘʨ, 

ʇʫʘʩʩʦʥ ʢʦʵʬʬʠʮʠʝʥʪʽ, ʪʝʤʧʝʨʘʪʫʨʘ. 

 

 

ʄʝʪʘʣʜʘʨʜʘ ʞʠʽʣʽʛʽ ʞʦסʘʨʳ ץʫʤʘ ʞᴅʥʝ ʢᴇʣʜʝʥʝש ʪʦʣץʳʥʜʘʨʜʳש ʪʘʨʘʣʫʳʥ 

ʪᴅʞʽʨʠʙʝ ʞװʟʽʥʜʝ ʟʝʨʪʪʝʫʜʽש ʪʝʦʨʠʷʣʳץ ʞᴅʥʝ ʧʨʘʢʪʠʢʘʣʳץ ʤʘשʳʟʳ ʟʦʨ. 

ᴆʡʪʢʝʥʽ, ץʘʪʪ r ʜʝʥʝʣʝʨʜʝʛʽ ʖʥʛ, ʳסʳʩʫ ʤʦʜʫʣʴʜʝʨʽʥʽש, ʇʫʘʩʩʦʥ 

ʢʦʵʬʬʠʮʠʝʥʪʪʝʨʽʥʽש, ʩʝʨʧʽʤʜʽ ʪʦʣץʳʥʜʘʨʜʳש ʩʳʨʪץʳ ʬʘʢʪʦʨʣʘʨסʘ ʪᴅʫʝʣʜʽʣʽʛʽʥ 

ʟʝʨʪʪʝʫ ʦʣʘʨʜʳש ʵʥʝʨʛʝʪʠʢʘʣʳץ ʢװʡʣʝʨʽ, ʪʦʨʣʘʨʜʘסʳ ʘץʘʫʳ, ʪʳסʳʟʜʳץʪʘʨʳ, 

ʵʥʝʨʛʠʷʥʳש ʞʦסʘʣʫʳ ʪʫʨʘʣʳ ʘץʧʘʨʘʪʪʘʨʜʳ ʘʣʫסʘ ʤװʤʽʥʜʽʢ ʪʫסʳʟʘʜʳ. נʳʣʳʤʠ 

ʝשʙʝʢʪʝ, ʧʨʘʢʪʠʢʘʜʘ ʵʣʝʢʪʨ ᴇʪʢʽʟʛʽʰ ʨʝʪʽʥʜʝ ʞʠʽ ץʦʣʜʘʥʳʣʘʪʳʥ ʘʣʶʤʠʥʠʡ ʤʝʥ 
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ʤʳʩʪʘסʳ ץʫʤʘ ʪʦʣץʳʥʥʳש ʪʘʨʘʣʫʳʥʳש ʪʝʤʧʝʨʘʪʫʨʘסʘ ʪᴅʫʝʣʜʽʣʽʛʽ ʝʩʝʧʪʝʫʣʝʨ 

ʘʨץʳʣʳ ʘʥʳץʪʘʣʜʳ. ʖʥʛ ʞᴅʥʝ ʳסʳʩʫ ʤʦʜʫʣʴʜʝʨʽʥʝ ʪʝʤʧʝʨʘʪʫʨʘʥʳש ᴅʩʝʨʽ 

ʬʦʨʤʫʣʘʣʘʨ ʘʨץʳʣʳ ʝʩʝʧʪʝʣʽʧ, ʟʝʨʪʪʝʣʛʝʥ [1, 2, 3]. 

 ʘʥסʪʝʤʧʝʨʘʪʫʨʘʩʳ ᴅʨʙʽʨ 10ʂ ʩʘʡʪʳʥ ʘʚʪʦʤʘʪʪʘʥʜʳʨʳʣ שʣʛʽʥʽת

ʪʝʤʧʝʨʘʪʫʨʘ ʨʝʪʪʝʛʽʰ ʞװʡʝʥʽש ʢᴇʤʝʛʽʤʝʥ Ñ2ʂ ʜᴅʣʝʣʜʽʣʽʢʧʝʥ ᴇʣʰʝʥʽʧ ʦʪʳʨʜʳ. 

ʕʣʝʢʪʨ ʵʥʝʨʛʠʷʩʳʥ ʤʝʭʘʥʠʢʘʣʳץ ʵʥʝʨʛʠʷסʘ ʘʡʥʘʣʜʳʨʘʪʳʥ ʪװʨʣʝʥʜʽʨʛʽʰ, ʷסʥʠ 

ʪʦʣץʳʥ ʢᴇʟʽʥʽש ʞᴅʥʝ ץʘʙʳʣʜʘסʳʰʪʳש ʨʦʣʽʥ ʮʠʣʠʥʜʨ ʧʽʰʽʥʜʽ װʣʛʽ ʪʘʙʘʥʳʥʳש 

ʦʨʪʘʩʳʥʘ ʢʣʝʡ ʘʨץʳʣʳ ʞʘʧʩʳʨʳʣסʘʥ ʞʠʽʣʽʛʽ 10ʄɻʮ ʢʚʘʨʮʪʘʥ ʞʘʩʘʣסʘʥ 

ʧʣʘʩʪʠʥʘ ʧʲʝʟʦʵʣʝʤʝʥʪ ʘʪץʘʨʜʳ. ʉʝʨʧʽʤʜʽ ʪʦʣץʳʥʜʘʨʜʳש ʞʳʣʜʘʤʜʳסʳʥ 

ᴇʣʰʝʡʪʽʥ ץʦʥʜʳʨסʳ ʛʝʥʝʨʘʪʦʨʜʘʥ, ᴇʣʰʝʫʽʰ ײץʨʘʣʜʘʥ, ʦʮʠʣʣʦʛʨʘʬʪʘʥ ʞᴅʥʝ 

ʩʠʥʭʨʦʥʠʟʘʪʦʨʜʘʥ ʪײʨʘʜʳ. 1 ʞᴅʥʝ 2 ʢʝʩʪʝʣʝʨʜʝ ʪᴅʞʽʨʠʙʝ ʞװʟʽʥʜʝ ʘʥʳץʪʘʣסʘʥ 

 ʘסʪʝʤʧʝʨʘʪʫʨʘ שʳʩʫ ʤʦʜʫʣʴʜʝʨʽʥʽסʳʥʜʘʨ ʤʝʥ ʖʥʛ, ʳץʪʦʣ שʫʤʘ, ʢᴇʣʜʝʥʝץ

ʙʘʡʣʘʥʳʩʳ ᴅʨʙʽʨ 10
ʦ
ʂ ʩʘʡʳʥ ᴇʟʛʝʨʽʩʪʝʨʽ ʢᴇʨʩʝʪʽʣʛʝʥ. 

 

ʂʝʩʪʝ 1. ʊϸʞʽʨʠʙʝ ʞϮʟʽʥʜʝ ʘʥʳϨʪʘʣϤʘʥ Ϩʫʤʘ, ʢϺʣʜʝʥʝϬ ʪʦʣϨʳʥʜʘʨ ʤʝʥ 

ʖʥʛ, ʳϤʳʩʫ ʤʦʜʫʣʴʜʝʨʽʥʽϬ ʪʝʤʧʝʨʘʪʫʨʘϤʘ ʙʘʡʣʘʥʳʩʳ ϸʨʙʽʨ 10 
ʦ
ʂ ʩʘʡʳʥ 

Ϻʟʛʝʨʽʩʪʝʨʽ. 
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̒
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̍
 Ὃ ρπ
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300 43,4 75,1 16,76 50,2 

310 40,1 69,4 14,31 42,8 

320 33,3 57,6 9,87 29,5 

330 28,1 48,6 7,03 21 

340 21,4 37 4,08 12,2 

350 17,8 30,8 2,82 8,4 

360 11,3 19,5 1,14 3,4 

370 7,5 12,9 0,5 1,5 

380 4,2 7,3 0,16 0,5 

390 2,3 3,9 0,05 0,2 

400 0,9 1,6 0,01 0,02 

 

 

ʂʝʩʪʝ 2. ʊϸʞʽʨʠʙʝ ʞϮʟʽʥʜʝ ʘʥʳϨʪʘʣϤʘʥ Ϩʫʤʘ, ʢϺʣʜʝʥʝϬ ʪʦʣϨʳʥʜʘʨ ʤʝʥ 

ʖʥʛ, ʳϤʳʩʫ ʤʦʜʫʣʴʜʝʨʽʥʽϬ ʪʝʤʧʝʨʘʪʫʨʘϤʘ ʙʘʡʣʘʥʳʩʳ ϸʨʙʽʨ 10 
ʦ
ʂ ʩʘʡʳʥ 

Ϻʟʛʝʨʽʩʪʝʨʽ.  
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̍

̒
 ὺ̔̍́ρπ

̍

̒
 Ὁ ρπ
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̍
 Ὃ ρπ

Ὄ
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300 62,9 108,8 10,7 31,9 

310 57,3 99,1 8,9 26,5 
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320 50,5 87,3 6,9 20,6 

330 43,2 74,7 5,03 15,1 

340 38,1 65,9 3,9 11,7 

350 31,5 54,5 2,7 8,02 

360 25,3 43,8 1,7 5,2 

370 19,2 33,2 0,9 2,9 

380 13,4 23,2 0,5 1,5 

390 9,2 15,9 0,2 0,7 

400 2,8 4,8 0,06 0,06 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʉʫʨʝʪ 1. ɸʣʶʤʠʥʠʡ ʤʝʥ ʤʳʩʪʘ ʪʘʨʘʣʘʪʳʥ Ϩʫʤʘ ʪʦʣϨʳʥʥʳϬ ʪʝʤʧʝʨʘʪʫʨʘϤʘ 

ʪϸʫʝʣʜʽʣʽʢ ʛʨʘʬʠʛʽ. 

 

 

 

 

 

 

 

 

ʊ,ʂ 

ὺϨʫʤʘρπ
ʤ

ʩ
 

1   2   3   4   5   6   7   8   9  10   11 

390 
 
 

380 
 

 

370 
 

360 
 

350 
 

340 
 

330 
 

320 
 

310 
 

300 

 

Cu Al 



 Current state and prospects of development of modern science and education 

24 

 

 

 

 

 

 

 

 

 

 

 

ʉʫʨʝʪ 2. ɸʣʶʤʠʥʠʡ ʤʝʥ ʤʳʩʪʳϬ ʖʥʛ ʤʦʜʫʣʽʥʽϬ ʪʝʤʧʝʨʘʪʫʨʘϤʘ ʪϸʫʝʣʜʽʣʽʢ 

ʛʨʘʬʠʛʽ. 

 

ɾʦסʘʨʳʜʘ ʢʝʣʪʽʨʽʣʛʝʥ ʢʝʩʪʝʣʝʨ ʤʝʥ ʛʨʘʬʠʢʪʝʨ ʘʣʣʶʤʠʥʠʡʜʝʛʽ, ʤʳʩʪʘסʳ 

 ʪʳץʘʥʜʘ ʩʳʟʳסʘʨʳʣʘסʪʘʨʳ ʪʝʤʧʝʨʘʪʫʨʘ ʞʦץʞʳʣʜʘʤʜʳ שʳʥʜʘʨʜʳץʫʤʘ ʪʦʣץ

ʢʝʤʠʪʽʥʜʽʛʽʥ, ʘʣ ʪᴇʤʝʥʜʝʛʝʥʜʝ ʘʨʪʘʪʳʥʜʳסʳʥ ʢᴇʨʩʝʪʝʜʽ. תʣʛʽʣʝʨʜʝʛʽ ʖʥʛ 

ʤʦʜʫʣʽ ʪʝʤʧʝʨʘʘʪʫʨʘ ʘʨʪץʘʥʜʘ ʩʳʟʳץʪʳ ʝʤʝʩ ʢʝʤʠʪʽʥʜʽʛʽ, ʘʣ ʪʝʤʧʝʨʘʪʫʨʘ 

ʢʝʤʽʛʝʥʜʝ ʩʳʟʳץʪʳ ʝʤʝʩ ʘʨʪʘʪʳʥʜʳסʳ ʙʘʡץʘʣʘʜʳ 

ɸʣʶʤʠʥʠʡ ʤʝʥ ʤʳʩʪʘ ʪʘʨʘʡʪʳʥ ץʫʤʘ ʞᴅʥʝ ʢᴇʣʜʝʥʝש ʪʦʣץʳʥʜʘʨʜʳש 

ʞʳʣʜʘʤʜʳץʪʘʨʳʥʳש ʪʝʤʧʝʨʘʪʫʨʘסʘ ʪᴅʫʝʣʜʽʣʽʛʽ ʪᴅʞʽʨʠʙʝ ʞװʟʽʥʜʝ ʘʥʳץʪʘʜʳ. 

ʌʠʟʠʢʘʜʘʥ ʙʝʣʛʽʣʽ ʟʘשʜʳʣʳץʪʘʨʜʳ, ʬʦʨʤʫʣʘʣʘʨʜʳ ʧʘʡʜʘʣʘʥʳʧ ʟʝʨʪʪʝʣʛʝʥ 

 ʘ ʪᴅʫʝʣʜʽʣʽʢʪʝʨʽסʪʝʤʧʝʨʘʪʫʨʘ שʳʩʫ ʤʦʜʫʣʜʝʨʽʥʽסʣʛʽʣʝʨʜʝʛʽ ʖʥʛ ʞᴅʥʝ ʳװ

ʝʩʝʧʪʝʣʽʧ, ʛʨʘʬʠʢʪʝʨʽ ʪײʨסʳʟʳʣʜʳ. 

 

 ʘʥ ᴅʜʝʙʠʝʪʪʝʨ ʪʽʟʽʤʽסʦʣʜʘʥʳʣפ
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ʛ. ɸʣʤʘʪʳ 

ʉʫʣʝʡʤʝʥʦʚʘ ʅ.ʐ. 
ɼ.ʩ.-ʭ.ʥ., ʧʨʦʬʝʩʩʦʨ, ʂʘʟʘʭʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʘʛʨʘʨʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ,  

ʛ. ɸʣʤʘʪʳ 

 

 

ʋʯʠʪʳʚʘʷ ʭʘʨʘʢʪʝʨ ʠ ʟʥʘʯʝʥʠʝ ʚʦʟʜʝʡʩʪʚʠʷ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʥʘ 

ʧʦʚʳʰʝʥʠʝ ʨʠʩʢʘ ʩʪʠʭʠʡʥʳʭ ʙʝʜʩʪʚʠʡ, ʚ ʥʘʩʪʦʷʱʝʤ ʜʦʢʣʘʜʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ 

ʚʣʠʷʥʠʝ ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ ʥʘ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʘʛʨʦʵʢʦʩʠʩʪʝʤʳ ʥʘ ʧʨʠʤʝʨʝ 

ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʡ ʬʠʨʤʳ ɸʣʤʘʪʠʥʩʢʦʡ ʦʙʣʘʩʪʠ, ʛʜʝ ʚʦʟʜʝʣʳʚʘʝʪʩʷ ʥʘʙʦʨ 

ʮʝʥʥʝʡʰʠʭ ʟʝʨʥʦʚʳʭ, ʪʝʭʥʠʯʝʩʢʠʭ ʠ ʤʘʩʣʠʯʥʳʭ ʢʫʣʴʪʫʨ. ɼʘʣʝʝ, ʚ ʜʦʢʣʘʜʝ 

ʧʨʝʜʩʪʘʚʣʝʥ ʢʨʘʪʢʠʡ ʦʙʟʦʨ ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʚ ʂʘʟʘʭʩʪʘʥʝ ʩ ʪʦʯʢʠ 

ʟʨʝʥʠʷ ʥʘʙʣʶʜʘʝʤʦʛʦ ʚʦʟʜʝʡʩʪʚʠ ̫ ʠ ʧʨʦʩʣʝʞʠʚʘʝʤʳʭ ʪʝʥʜʝʥʮʠʡ, ʘ ʪʘʢʞʝ 

ʧʨʦʛʥʦʟʳ ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ ʜʣʷ ʪʝʭ ʩʝʢʪʦʨʦʚ, ʢʦʪʦʨʳʝ ʩʯʠʪʘʶʪʩʷ ʚʘʞʥʳʤʠ 

ʜʣʷ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʩʪʨʘʥʳ. ʅʘʢʦʥʝʮ, ʚ ʜʦʢʣʘʜʝ ʦʮʝʥʠʚʘʶʪʩʷ 

ʥʘʮʠʦʥʘʣʴʥʘʷ ʧʦʣʠʪʠʢʘ ʠ ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʳʡ ʢʦʥʪʝʢʩʪ, ʩʚʷʟʘʥʥʳʝ ʩ 

ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ ʠʟʤʝʥʝʥʠʷʤʠ, ʘ ʪʘʢʞʝ ʧʨʝʜʣʘʛʘʶʪʩʷ ʧʦʪʝʥʮʠʘʣʴʥʳʝ ʩʧʦʩʦʙʳ 

ʜʘʣʴʥʝʡʰʝʡ ʨʘʙʦʪʳ, ʢʦʪʦʨʳʝ ʤʦʛʣʠ ʙ  rʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʰʠʨʦʢʦʤʫ ʚʥʝʜʨʝʥʠʶ 

ʂʘʟʘʭʩʪʘʥʦʤ ʧʨʠʥʮʠʧʦʚ ʫʩʪʦʡʯʠʚʦʛʦ ʢ ʠʟʤʝʥʝʥʠʶ ʢʣʠʤʘʪʘ ʨʘʟʚʠʪʠʷ ʩ ʥʠʟʢʠʤ 

ʫʨʦʚʥʝʤ ʚʳʙʨʦʩʦʚ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʣʠʤʘʪ, ʶʛ, ʥʘʧʨʘʚʣʝʥʠʷ, ʩʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ. 

 

 

ʇʨʦʛʥʦʟʳ ʧʨʝʜʧʦʣʘʛʘʶʪ ʧʦʚʳʰʝʥʠʝ ʦʞʠʜʘʝʤʦʡ ʩʨʝʜʥʝʛʦʜʦʚʦʡ 

ʪʝʤʧʝʨʘʪʫʨʳ ʥʘ 1,4 Áʉ ʢ 2030 ʛʦʜʫ, ʥʘ 2,7 Áʉ ʢ 2050 ʛʦʜʫ, ʠ ʥʘ 4,6 Áʉ ʢ 2085 

ʛʦʜʫ. 

ʂ ʩʝʨʝʜʠʥʝ ʩʪʦʣʝʪʠʷ ʧʨʦʛʥʦʟʠʨʫʝʤʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ ʚ ʟʠʤʥʠʡ ʠ 

ʚʝʩʝʥʥʠʡ ʧʝʨʠʦʜʳ ʚʳʨʘʩʪʝʪ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʥʘ 9 % ʠ 5 %. 

ɺ ʪʦ ʚʨʝʤʷ ʢʘʢ ʚ ʂʘʟʘʭʩʪʘʥʝ ʧʨʦʛʥʦʟʠʨʫʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʦʙʱʝʛʦ 

ʢʦʣʠʯʝʩʪʚʘ ʦʩʘʜʢʦʚ, ʯʪʦ ʤʦʞʝʪ ʦʟʥʘʯʘʪʴ ʫʣʫʯʰʝʥʠʝ ʚʦʟʤʦʞʥʦʩʪʝʡ ʜʣʷ 

ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʧʨʦʛʥʦʟʠʨʫʝʤʦʝ ʩʤʝʱʝʥʠʝ ʟʦʥʳ ʚʣʘʞʥʦʩʪʠ ʚ ʩʝʚʝʨʥʦʤ 

ʥʘʧʨʘʚʣʝʥʠʠ ʤʦʞʝʪ ʦʟʥʘʯʘʪʴ, ʯʪʦ ʢ 2085 ʛʦʜʫ ʚʩʝ ʩʝʚʝʨʥʳʝ ʨʘʡʦʥʳ ʧʨʝʚʨʘʪʷʪʩʷ 

ʚ ʟʦʥʫ ʧʦʣʫʧʫʩʪʳʥʴ. 
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ʆʞʠʜʘʝʪʩʷ, ʯʪʦ ʜʝʛʨʘʜʘʮʠʷ ʛʦʨʥʦʛʦ ʦʣʝʜʝʥʝʥʠʷ ʧʦʚʣʠʷʝʪ ʥʘ ʨʝʩʫʨʩʳ ʨʝʢ 

ʚ ʙʘʩʩʝʡʥʝ ʦʟʝʨʘ ɹʘʣʭʘʰ ï ʦʜʥʦʤ ʠʟ ʢʨʫʧʥʝʡʰʠʭ ʠ ʩʘʤʳʭ ʛʫʩʪʦʥʘʩʝʣʝʥʥʳʭ 

ʨʘʡʦʥʦʚ ʂʘʟʘʭʩʪʘʥʘ. 

ʉʫʪʦʯʥʘʷ ʨʘʟʥʠʮʘ ʪʝʤʧʝʨʘʪʫʨ ʜʦʩʪʠʛʘʝʪ 20-30 ÁC. ʅʘʙʣʶʜʘʝʤʳʝ ʩ 1936 

ʛʦʜʘ ʪʝʤʧʳ ʧʦʪʝʧʣʝʥʠʷ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʢʣʠʤʘʪ ʂʘʟʘʭʩʪʘʥʘ 

ʩʪʘʥʦʚʠʪʩʷ ʙʦʣʝʝ ʪʝʧʣʳʤ, ʧʨʠʯʝʤ ʧʦʚʳʰʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʨʝʛʠʩʪʨʠʨʫʝʪʩʷ 

ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʚʩʝʤʝʩʪʥʦ, ʚ ʣʶʙʦʝ ʚʨʝʤʷ ʛʦʜʘ. ʉ 1936 ʧʦ 2005 ʛʛ. 

ʩʨʝʜʥʝʛʦʜʦʚʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʢʘʞʜʳʝ 10 ʣʝʪ ʧʦʚʳʰʘʣʘʩʴ ʥʘ 0,31 ÁC. 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʙʘʟʝ ʯʘʩʪʥʦʡ 

ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʡ ʬʠʨʤʳ çʊʫʨʛʝʥʴè ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʚ ʶʛʦ-ʚʦʩʪʦʯʥʳʭ 

ʧʨʝʜʛʦʨʴʷʭ ʂʘʟʘʭʩʪʘʥʘ. 

ɿʦʥʘ ʠʩʩʣʝʜʦʚʘʥʠʡ ʨʘʩʧʦʣʦʞʝʥʘ ʥʘ ʧʨʝʜʛʦʨʥʦʡ ʨʘʚʥʠʥʝ ʩ ʘʙʩʦʣʶʪʥʳʤʠ 

ʦʪʤʝʪʢʘʤʠ 550-700 ʤʝʪʨʦʚ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ, ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʉʝʚʝʨʥʦʛʦ 

ʊʷʥʴ-ʐʘʥʷ, ʦʙʨʘʟʦʚʘʥʥʦʡ ʭʨʝʙʪʦʤ ʀʣʠʡʩʢʦʛʦ ɸʣʘʪʘʫ ʚ ʤʝʞʜʫʨʝʯʴʝ ʂʘʩʢʝʣʝʥ ʠ 

ʏʠʣʠʢ. ʀʟʫʯʘʝʤʳʡ ʨʘʡʦʥ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʪʝʨʨʠʪʦʨʠʶ, ʨʘʩʯʣʝʥʝʥʥʫʶ 

ʨʫʩʣʘʤʠ ʛʦʨʥʳʭ ʨʝʯʝʢ ʠ ʦʚʨʘʛʦʚ. ʇʦʯʚʦʦʙʨʘʟʫʶʱʠʝ ʧʦʨʦʜʳ ï ʩʫʛʣʠʥʠʩʪʳʝ ʠ 

ʛʣʠʥʠʩʪʳʝ ʘʣʣʶʚʠʘʣʴʥʦ-ʧʨʦʣʶʚʠʘʣʴʥʳʝ ʦʪʣʦʞʝʥʠʷ. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦʯʚ ʠ 

ʦʩʦʙʝʥʥʦʩʪʠ ʢʣʠʤʘʪʘ ʚ ʨʝʛʠʦʥʝ ʧʦʜʯʠʥʷʝʪʩʷ ʯʝʪʢʦ ʚʳʨʘʞʝʥʥʦʤʫ ʟʘʢʦʥʫ 

ʚʝʨʪʠʢʘʣʴʥʦʡ ʟʦʥʘʣʴʥʦʩʪʠ. 

ʆʙʱʠʡ ʨʝʣʴʝʬ ʤʝʩʪʥʦʩʪʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʨʝʜʛʦʨʥʦʡ ʥʘʢʣʦʥʥʦʩʪʴʶ, 

ʦʙʨʘʟʦʚʘʥʥʦʡ ʩʣʠʷʥʠʝʤ ʢʦʥʫʩʦʚ ʚʳʥʦʩʘ ʛʦʨʥʳʭ ʨʝʢ ʠ ʚʨʝʤʝʥʥʳʭ ʚʦʜʥʳʭ 

ʧʦʪʦʢʦʚ. ɿʦʥʘʣʴʥʳʡ ʤʘʩʩʠʚ ʭʦʟʷʡʩʪʚʘ ʨʘʩʧʦʣʦʞʝʥ ʚ ʩʨʝʜʥʝʡ ʯʘʩʪʠ ʧʦʜʛʦʨʥʦʡ 

ʨʘʚʥʠʥʳ, ʚ 8-10 ʢʤ ʢ ʶʛʫ ʦʪ ʥʝʛʦ ʥʘʯʠʥʘʶʪʩʷ ʭʦʣʤʠʩʪʳʝ ʧʨʠʣʘʚʢʠ ɿʘʠʣʠʡʩʢʦʛʦ 

ɸʣʘʪʘʫ. ʊʝʨʨʠʪʦʨʠʷ ʯʘʩʪʥʦʡ ʬʠʨʤʳ, ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʥʘ ʧʨʝʜʛʦʨʥʦʡ ʨʘʚʥʠʥʝ ʚ 

ʟʘʩʫʰʣʠʚʦʡ ʧʨʝʜʛʦʨʥʦʡ ʟʦʥʝ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʨʝʟʢʦ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʤ 

ʢʣʠʤʘʪʦʤ, ʩʦ ʟʥʘʯʠʪʝʣʴʥʳʤʠ ʩʫʪʦʯʥʳʤʠ ʠ ʛʦʜʦʚʳʤʠ ʢʦʣʝʙʘʥʠʷʤʠ ʪʝʤʧʝʨʘʪʫʨʳ 

ʚʦʟʜʫʭʘ, ʥʠʟʢʦʡ ʚʣʘʞʥʦʩʪʴʶ ʚʦʟʜʫʭʘ, ʦʙʠʣʠʝʤ ʩʦʣʥʝʯʥʦʛʦ ʩʚʝʪʘ, ʢʦʨʦʪʢʦʡ, ʥʦ 

ʜʦʚʦʣʴʥʦ ʭʦʣʦʜʥʦʡ ʟʠʤʦʡ. ʆʩʝʥʥʠʝ ʟʘʤʦʨʦʟʢʠ ʚʦʟʦʙʥʦʚʣʷʶʪʩʷ ʚ III  ʜʝʢʘʜʝ 

ʩʝʥʪʷʙʨʷ ï ʥʘʯʘʣʝ ʦʢʪʷʙʨʷ. ʇʝʨʝʭʦʜ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʦʪ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʢ 

ʦʪʨʠʮʘʪʝʣʴʥʳʤ ʟʥʘʯʝʥʠʷʤ ʤʦʞʝʪ ʧʨʦʠʩʭʦʜʠʪʴ ʩ ʧʝʨʚʦʡ ʜʝʢʘʜʳ ʥʦʷʙʨʷ, ʚ 

ʦʪʜʝʣʴʥʳʝ ʛʦʜʳ ʩʦ ʚʪʦʨʦʡ ʜʝʢʘʜʳ ʜʝʢʘʙʨʷ. ʋʩʪʦʡʯʠʚʳʡ ʩʥʝʞʥʳʡ ʧʦʢʨʦʚ 

ʦʙʨʘʟʫʝʪʩʷ ʚ ʢʦʥʮʝ ʥʦʷʙʨʷ ï ʥʘʯʘʣʝ ʜʝʢʘʙʨʷ. ɼʣʠʪʝʣʴʥʦʩʪʴ ʩʥʝʞʥʦʛʦ ʧʝʨʠʦʜʘ 

ʩʦʩʪʘʚʣʷʝʪ 85-100 ʜʥʝʡ. ʉʥʝʞʥʳʡ ʧʦʢʨʦʚ ʥʝʨʘʚʥʦʤʝʨʥʳʡ, ʝʛʦ ʚʳʩʦʪʘ 

ʩʦʩʪʘʚʣʷʝʪ ʚ ʩʨʝʜʥʝʤ 20-35 ʩʤ., ʚʦ ʚʨʝʤʷ ʯʘʩʪʦ ʥʘʙʣʶʜʘʶʱʠʭʩʷ ʟʠʤʦʡ 

ʦʪʪʝʧʝʣʝʡ ʥʘʙʣʶʜʘʝʪʩʷ ʧʦʣʥʳʡ ʩʭʦʜ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ. ɸʙʩʦʣʶʪʥʳʡ ʤʠʥʠʤʫʤ 

ʪʝʤʧʝʨʘʪʫʨʳ, ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʡ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʦʧʳʪʥʦʛʦ ʭʦʟʷʡʩʪʚʘ -36
0
ʉ.  

ɻʦʜʦʚʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ ʢʦʣʝʙʣʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 350-650 ʤʤ, ʦʪ ʩʫʤʤʳ 

ʦʩʘʜʢʦʚ 350 ʤʤ (ʄʉ ʂʘʧʯʘʛʘʡ), ʩʫʤʤʦʡ ʦʩʘʜʢʦʚ ï ʦʪ 509 ʤʤ (ʄʉ ɸʣʤʘʪʳ, 

ɸʵʨʦʧʦʨʪ) ʜʦ 669 ʤʤ (ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʡ ʧʦʩʪ çɸʣʝʢʩʘʥʜʨʦʚʢʘè). ɺʝʩʥʘ ʩʘʤʳʡ 

ʚʣʘʞʥʳʡ ʩʝʟʦʥ ʛʦʜʘ, ʚ ʵʪʦ ʚʨʝʤʷ ʷʨʢʦ ʚʳʨʘʞʝʥ ʤʘʢʩʠʤʫʤ ʦʩʘʜʢʦʚ (ʪʘʙʣʠʮʘ 1). 

 

ʊʘʙʣʠʮʘ 1. ʄʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʧʦ ʤʝʪʝʦʩʪʘʥʮʠʷʤ ʨʘʡʦʥʘ 

ʠʩʩʣʝʜʦʚʘʥʠʷ (ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʝ). 

 



 ϧʘʟʽʨʛʽ ʟʘʤʘʥϤʳ Ϥʳʣʳʤ ʤʝʥ ʙʽʣʽʤ ʙʝʨʫʜʽϬ ʞʘϤʜʘʡʳ ʞϸʥʝ ʙʦʣʘʰʘϨʪʘϤʳ ʜʘʤʫʳ 
 

27 

ʄʝʪʝʦʩʪʘ

ʥʮʠʠ 

ɺʳʩʦ

ʪʘ 

ʥʘʜ 

ʫ.ʤ.ʤ. 

ʊʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ, 

ʉÁ 

ɸʪʤʦʩʬʝʨʥʳʝ 

ʦʩʘʜʢʠ, ʤʤ 

ʆʪʥʦʩʠʪʝʣʴʥʘʷ 

ʚʣʘʞʥʦʩʪʴ 

ʚʦʟʜʫʭʘ, % 

I  VII  
ʩʨ. 

ʛʦʜʦʚʘʷ 
I  VII  

ɿʘ 

ʛʦʜ 
I  VII  

ʩʨ. 

ɻʦʜʦʚʘʷ 

ʄʉ, ʛ. 

ʀʩʩʳʢ 

980 -6,0 21,7 8,1 29,0 38,0 540 73,5 39 57,2 

ʄʉ 

ɸʣʤʘʪʳ, 

ɸʵʨʦʧʦʨʪ 

848 -10,8 24,1 7,7 19,8 26,6 414,6 73 36,5 50,0 

 

ʅʘ ʘʧʨʝʣʴ-ʤʘʡ ʧʨʠʭʦʜʠʪʩʷ ʧʦʯʪʠ ʪʨʝʪʴʷ ʯʘʩʪʴ ʛʦʜʦʚʦʛʦ ʠʭ ʢʦʣʠʯʝʩʪʚʘ. 

ʏʠʩʣʦ ʜʥʝʡ ʩ ʦʩʘʜʢʘʤʠ ʚ ʵʪʠ ʤʝʩʷʮʳ ʜʦʩʪʠʛʘʝʪ 10-14. ɺ ʦʪʜʝʣʴʥʳʝ ʜʥʠ ʟʘ 

ʥʝʩʢʦʣʴʢʦ ʯʘʩʦʚ ʚʳʧʘʜʘʝʪ ʜʦ 30 ʤʤ ʦʩʘʜʢʦʚ. ɿʘ ʪʝʧʣʳʡ ʧʝʨʠʦʜ ʛʦʜʘ ʚʳʧʘʜʘʝʪ 

ʧʨʠʤʝʨʥʦ 120-300 ʤʤ ʦʩʘʜʢʦʚ. ɺʝʩʥʦʡ ʥʘʢʘʧʣʠʚʘʶʪʩʷ ʦʩʥʦʚʥʳʝ ʟʘʧʘʩʳ 

ʧʦʯʚʝʥʥʦʡ ʚʣʘʛʠ ʟʘ ʩʯʝʪ ʦʩʘʜʢʦʚ (ʤʘʨʪ-ʤʘʡ), ʢʦʛʜʘ ʚʳʧʘʜʘʝʪ ʧʦʯʪʠ ʧʦʣʦʚʠʥʘ 

ʚʩʝʡ ʛʦʜʦʚʦʡ ʥʦʨʤʳ. ʆʜʥʘʢʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʧʦʚʳʰʝʥʥʳʡ ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʬʦʥ, 

ʙʣʘʛʦʜʘʨʷ ʯʘʩʪʳʤ ʜʦʞʜʷʤ ʛʠʜʨʦʪʝʨʤʠʯʝʩʢʠʡ ʢʦʵʬʬʠʮʠʝʥʪ ʚ ʚʝʩʝʥʥʝʝ ʚʨʝʤʷ 

ʜʦʚʦʣʴʥʦ ʚʳʩʦʢ ʠ ʩʦʩʪʘʚʣʷʝʪ 2,0-3,8, ʯʪʦ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʚʳʩʦʢʫʶ ʩʝʟʦʥʥʫʶ 

ʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʦʩʘʜʢʘʤʠ ʨʝʛʠʦʥʘ. ɺ ʘʧʨʝʣʝ ʤʘʢʩʠʤʘʣʴʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ 

ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ ʜʦ ʧʣʶʩ 30 
ʦ
ʉ, ʘ ʚ ʤʘʝ ï ʧʣʶʩ 35 

ʦ
ʉ. ʍʘʨʘʢʪʝʨʥʳʤʠ 

ʧʨʠʟʥʘʢʘʤʠ ʢʣʠʤʘʪʘ ʪʝʨʨʠʪʦʨʠʠ ʷʚʣʷʶʪʩʷ ʢʦʨʦʪʢʘʷ, ʥʦ ʭʦʣʦʜʥʘʷ ʟʠʤʘ, 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʝ ʞʘʨʢʦʝ ʠ ʩʫʭʦʝ ʣʝʪʦ, ʧʦʟʜʥʝʚʝʩʝʥʥʠʝ ʠ ʨʘʥʥʝʚʝʩʝʥʥʠʝ 

ʟʘʤʦʨʦʟʢʠ, ʙʦʣʴʰʘʷ ʘʪʤʦʩʬʝʨʥʘʷ ʩʫʭʦʩʪʴ, ʩʦʯʝʪʘʶʱʘʷʩʷ ʩ ʜʣʠʪʝʣʴʥʳʤ 

ʧʝʨʠʦʜʦʤ ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨ ʚʦʟʜʫʭʘ, ʠʥʪʝʥʩʠʚʥʳʤ ʠʩʧʘʨʝʥʠʝʤ ʚʣʘʛʠ, ʥʠʟʢʦʡ 

ʚʣʘʞʥʦʩʪʴʶ ʚʦʟʜʫʭʘ, ʦʙʠʣʠʝʤ ʩʦʣʥʝʯʥʦʛʦ ʩʚʝʪʘ, ʧʨʠ ʦʙʱʝʤ ʥʝʜʦʩʪʘʪʢʝ 

ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ. ʃʝʪʦ ʥʘʠʙʦʣʝʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʳʡ ʩʝʟʦʥ ʛʦʜʘ ʚ ʨʘʡʦʥʝ 

ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʩʦʩʪʘʚʣʷʝʪ 120-180 ʜʥʝʡ. ɾʘʨʢʠʡ ʧʝʨʠʦʜ 

ʤʦʞʝʪ ʥʘʯʠʥʘʪʴʩʷ ʩʦ ʚʪʦʨʦʡ ʜʝʢʘʜʳ ʘʧʨʝʣʷ ʠ ʧʨʦʜʦʣʞʘʪʴʩʷ ʜʦ ʚʪʦʨʦʡ ʜʝʢʘʜʳ 

ʦʢʪʷʙʨʷ. ʉʨʝʜʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ ʩʦʩʪʘʚʣʷʝʪ +20+24 
ʦ
ʉ. 

ʉʨʝʜʥʷʷ ʛʦʜʦʚʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʩʘʤʦʛʦ ʞʘʨʢʦʛʦ ʤʝʩʷʮʘ ï ʠʶʣʷ ʩʦʩʪʘʚʣʷʝʪ 

+22,9 +25,9Á. ɸʤʧʣʠʪʫʜʘ ʩʫʪʦʯʥʳʭ ʢʦʣʝʙʘʥʠʡ ʜʥʝʚʥʳʭ ʠ ʥʦʯʥʳʭ ʪʝʤʧʝʨʘʪʫʨ 

ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʘʷ ʠ ʩʦʩʪʘʚʣʷʝʪ ʚ ʩʨʝʜʥʝʤ ʙʦʣʝʝ +20 
ʦ
ʉ. ʉʫʤʤʘ 

ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʪʝʤʧʝʨʘʪʫʨ ʟʘ ʣʝʪʥʠʡ ʧʝʨʠʦʜ ʩʦʩʪʘʚʣʷʝʪ 3450-3750 
ʦ
ʉ, ʘ ʩʫʤʤʘ 

ʪʝʤʧʝʨʘʪʫʨ ʟʘ ʧʝʨʠʦʜ ʚʳʰʝ 10 
ʦ
ʉ ʢʦʣʝʙʣʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 3100-3400 

ʦ
ʉ. 

ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʚʣʘʞʥʦʩʪʴ ʚʦʟʜʫʭʘ ʩʥʠʞʘʝʪʩʷ ʚ ʥʘʯʘʣʝ ʠʶʥʷ ʚ ʩʚʷʟʠ ʩ ʨʝʟʢʠʤ 

ʧʦʚʳʰʝʥʠʝʤ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʠ ʩʦʩʪʘʚʣʷʝʪ 46-48 %, ʧʨʠ 

ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʝʡ ʪʝʤʧʝʨʘʪʫʨʝ ï 55-60 % ʣʝʪʦʤ. ʆʩʝʥʥʠʡ ʧʝʨʝʭʦʜ ʪʝʤʧʝʨʘʪʫʨ 

ʯʝʨʝʟ 15 
ʦ
ʉ ʥʘʯʠʥʘʝʪʩʷ ʚ ʢʦʥʮʝ ʩʝʥʪʷʙʨʷ ï ʥʘʯʘʣʝ ʦʢʪʷʙʨʷ, ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ 

ʵʪʦʛʦ ʧʝʨʠʦʜʘ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 30 ʜʦ 50 ʜʥʝʡ. ɸʤʧʣʠʪʫʜʘ ʩʫʪʦʯʥʳʭ ʢʦʣʝʙʘʥʠʡ 

ʜʥʝʚʥʳʭ ʠ ʥʦʯʥʳʭ ʪʝʤʧʝʨʘʪʫʨ ʜʦʩʪʠʛʘʝʪ 25- 30 
ʦ
ʉ. Cʫʪʦʯʥʳʝ ʢʦʣʝʙʘʥʠʷ 

ʪʝʤʧʝʨʘʪʫʨ ʚ ʩʝʥʪʷʙʨʝ ʜʦʩʪʠʛʘʶʪ 20-25
 ʦ
, ʦʢʪʷʙʨʝ 15-20 

ʦ
, ʘ ʚ ʥʦʷʙʨʝ ï 10-15 

ʦ
ʉ. 

ʅʝʫʩʪʦʡʯʠʚʦʩʪʴ ʩʨʝʜʥʝʩʫʪʦʯʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʨʘʩʪʝʪ ʠʟ ʤʝʩʷʮʘ ʚ 

ʤʝʩʷʮ, ʧʨʝʜʝʣʴʥʳʝ ʦʪʢʣʦʥʝʥʠʷ ʩʨʝʜʥʝʤʝʩʷʯʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʦʪ ʥʦʨʤʳ 

ʚ ʦʪʜʝʣʴʥʳʝ ʛʦʜʳ ʙʳʚʘʶʪ ʦʪ 2-3
0
 ʜʦ 60 

ʦ
ʉ, ʘ ʚ ʦʢʪʷʙʨʝ 1-2 

0
, ʤʘʢʩʠʤʫʤ 4 

ʦ
ʉ. 
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ʇʝʨʝʭʦʜ ʩʨʝʜʥʝʩʫʪʦʯʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʯʝʨʝʟ +10 
ʦ
ʉ ʥʘʙʣʶʜʘʝʪʩʷ ʚ 

ʥʘʯʘʣʝ ʦʢʪʷʙʨʝ, ʘ ʠʥʦʛʜʘ ʚ ʢʦʥʮʝ ʤʝʩʷʮʘ, ʯʝʨʝʟ + 5 
ʦ
ʉ (ʢʦʥʝʮ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ 

ʧʝʨʠʦʜʘ) ï ʚ ʢʦʥʮʝ ʦʢʪʷʙʨʷ ï ʥʘʯʘʣʝ ʥʦʷʙʨʷ, ʘ ʯʝʨʝʟ 0 
ʦ
ʉ ï ʚ ʩʝʨʝʜʠʥʝ ʥʦʷʙʨʷ ï 

ʥʘʯʘʣʝ ʜʝʢʘʙʨʷ. ʇʝʨʚʳʝ ʦʩʝʥʥʠʝ ʟʘʤʦʨʦʟʢʠ ʥʘʩʪʫʧʘʶʪ ʚ ʥʘʯʘʣʝ ʦʢʪʷʙʨʷ, 

ʥʘʠʙʦʣʝʝ ʨʘʥʥʠʝ ï ʚ ʢʦʥʮʝ ʩʝʥʪʷʙʨʷ. 

ʊʝʨʨʠʪʦʨʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʚ ʟʘʩʫʰʣʠʚʦʡ ʧʨʝʜʛʦʨʥʦʡ ʟʦʥʝ ʠ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʨʝʟʢʦ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʤ ʢʣʠʤʘʪʦʤ, ʥʠʟʢʦʡ ʚʣʘʞʥʦʩʪʴʶ 

ʚʦʟʜʫʭʘ, ʦʙʠʣʠʝʤ ʩʦʣʥʝʯʥʦʛʦ ʩʚʝʪʘ, ʢʦʨʦʪʢʦʡ, ʥʦ ʜʦʚʦʣʴʥʦ ʭʦʣʦʜʥʦʡ ʟʠʤʦʡ. ɺ 

ʛʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʪʝʧʣʦʚʦʡ ʨʝʞʠʤ ʚʦʟʜʫʭʘ ʙʳʣʠ ʚ ʧʨʝʜʝʣʘʭ ʪʠʧʠʯʥʦʛʦ 

ʨʝʞʠʤʘ, ʪʦʣʴʢʦ 2017 ʛʦʜ ʦʪʣʠʯʘʣʩʷ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʦʡ ʪʝʤʧʝʨʘʪʫʨʦʡ ʩ ʘʧʨʝʣʷ 

(ʚʳʰʝ ʥʘ 5,2 
ʦ
ʉ) ʧʦ ʠʶʥʴ ʤʝʩʷʮ (ʚʳʰʝ ʥʘ 2,7 

ʦ
ʉ) (ʨʠʩʫʥʦʢ 1). 

 

 
 

ʈʠʩʫʥʦʢ 1. ʉʨʝʜʥʝʤʝʩʷʯʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʟʘ 2017-2019ʛʛ, tÁʉ. 

 

ʉʣʦʞʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʧʨʠʨʦʜʥʳʭ ʬʘʢʪʦʨʦʚ ʦʧʨʝʜʝʣʷʝʪ ʦʩʥʦʚʥʳʝ 

ʯʝʨʪʳ ʧʦʯʚʦʦʙʨʘʟʦʚʘʥʠʷ ʠ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ ʨʘʡʦʥʘ. ʅʘ ʧʨʦʮʝʩʩʳ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʩʩʣʝʜʫʝʤʳʭ ʧʦʯʚ ʦʛʨʦʤʥʦʝ ʚʣʠʷʥʠʝ ʦʢʘʟʳʚʘʝʪ ʙʣʠʟʢʦʝ 

ʟʘʣʝʛʘʥʠʝ ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʠ ʦʙʱʠʝ ʛʠʜʨʦʪʝʨʤʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ, ʩʚʦʡʩʪʚʝʥʥʳʝ 

ʧʫʩʪʳʥʥʦʡ ʟʦʥʝ. ʍʦʪʷ ʛʦʜʦʚʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ ʠ ʧʨʝʚʳʰʘʝʪ ʪʘʢʦʚʦʝ ʜʣʷ 

ʧʫʩʪʳʥʥʦʡ ʟʦʥʳ, ʥʦ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʠʭ ʧʦ ʤʝʩʷʮʘʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ 

ʣʝʪʦʤ ʟʜʝʩʴ ʩʦʟʜʘʶʪʩʷ ʫʩʣʦʚʠʷ, ʘʥʘʣʦʛʠʯʥʳʝ ʧʫʩʪʳʥʷʤ. ʇʦʜʦʙʥʦʝ ʩʦʯʝʪʘʥʠʝ 

ʫʩʣʦʚʠʡ ʧʦʯʚʦʦʙʨʘʟʦʚʘʥʠʷ ʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ ʥʝʢʦʪʦʨʦʝ ʦʩʣʘʙʣʝʥʠʝ ʪʝʤʧʦʚ 

ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʦʨʛʘʥʠʯʝʩʢʠʭ ʦʩʪʘʪʢʦʚ. ɺʩʝ ʵʪʦ ʚʝʜʝʪ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʠ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʚ ʨʘʡʦʥʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʣʫʛʦʚʦ-ʢʘʰʪʘʥʦʚʳʭ ʧʦʯʚ, ʠʭ 

ʩʦʣʦʥʮʝʚʘʪʳʭ ʠ ʩʦʣʦʥʯʘʢʦʚʘʪʳʭ ʨʘʟʥʦʩʪʝʡ, ʘ ʪʘʢʞʝ ʦʙʰʠʨʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚ, 

ʟʘʥʷʪʳʭ ʣʫʛʦʚʳʤʠ ʠ ʣʫʛʦʚʦ-ʙʦʣʦʪʥʳʤʠ ʩʦʣʦʥʯʘʢʦʚʘʪʳʤʠ ʧʦʯʚʘʤʠ (ʩʘʟʘʤʠ). 

ʃʫʛʦʚʦ-ʢʘʰʪʘʥʦʚʳʝ ʧʦʯʚʳ ʚʩʪʨʝʯʘʶʪʩʷ ʚ ʧʦʥʠʞʝʥʥʳʭ ʨʝʣʴʝʬʘʭ 

ʦʪʣʠʯʘʶʱʠʭʩʷ ʩʨʘʚʥʠʪʝʣʴʥʦ ʙʣʠʟʢʠʤ ʟʘʣʝʛʘʥʠʝʤ ʛʨʫʥʪʦʚʳʭ ʚʦʜ (1,5-2,0 ʤ), ʘ 

ʪʘʢ ʞʝ ʚ ʤʝʞʛʦʨʥʳʭ ʜʦʣʠʥʘʭ ʠ ʥʘ ʪʝʨʨʘʩʘʭ ʨʝʢ. ʇʦʯʚʦʦʙʨʘʟʫʶʱʠʤʠ ʧʦʨʦʜʘʤʠ 

ʷʚʣʷʶʪʩʷ ʣʸʩʩʦʚʠʜʥʳʝ ʩʫʛʣʠʥʢʠ, ʛʣʫʙʦʢʦ ʧʦʜʩʪʠʣʘʝʤʳʝ ʛʘʣʝʯʥʠʢʦʚʳʤʠ 

ʦʪʣʦʞʝʥʠʷʤʠ. ʅʠʞʝ ʧʨʠʚʦʜʠʪʩʷ ʦʧʠʩʘʥʠʝ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ʣʫʛʦʚʦ-



 ϧʘʟʽʨʛʽ ʟʘʤʘʥϤʳ Ϥʳʣʳʤ ʤʝʥ ʙʽʣʽʤ ʙʝʨʫʜʽϬ ʞʘϤʜʘʡʳ ʞϸʥʝ ʙʦʣʘʰʘϨʪʘϤʳ ʜʘʤʫʳ 
 

29 

ʢʘʰʪʘʥʦʚʦʡ ʧʦʯʚʳ ʦʧʳʪʥʦʛʦ ʫʯʘʩʪʢʘ. ʈʘʟʨʝʟ ʟʘʣʦʞʝʥ ʢ ʶʛʫ ʦʪ ʪʝʨʨʠʪʦʨʠʠ 

ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ï 0-35 ʩʤ ʪʝʤʥʦ-ʙʫʨʳʡ ʫʚʣʘʞʥʝʥʥʳʡ, ʨʳʭʣʳʡ, ʢʦʤʢʦʚʘʪʦ-ʧʦʨʦʰʠʩʪʳʡ 

ʪʷʞʝʣʳʡ ʩʫʛʣʠʥʦʢ. ɺʩʪʨʝʯʘʶʪʩʷ ʢʦʨʥʠ. ɺ ʥʠʞʥʝʡ ʯʘʩʪʠ ʫʧʣʦʪʥʝʥ /ʧʣʫʞʥʘʷ 

ʧʦʜʦʰʚʘ/. ʇʝʨʝʭʦʜ ʚ ʩʣʝʜʫʶʱʠʡ ʛʦʨʠʟʦʥʪ ʨʝʟʢʠʡ. 

ï 35-58 ʩʤ ʩʝʨʦʚʘʪʦ-ʙʫʨʳʡ, ʫʚʣʘʞʥʝʥʥʳʡ, ʫʧʣʦʪʥʝʥʥʳʡ, ʢʦʤʢʦʚʘʪʳʡ 

ʪʷʞʝʣʳʡ ʩʫʛʣʠʥʦʢ. ɺʩʪʨʝʯʘʶʪʩʷ ʢʦʨʥʠ. ʇʝʨʝʭʦʜ ʚ ʩʣʝʜʫʶʱʠʡ ʛʦʨʠʟʦʥʪ 

ʧʦʩʪʝʧʝʥʥʳʡ ʧʦ ʮʚʝʪʫ. 

ï 58-87 ʩʤ ʪʝʤʥʝʝ ʧʨʝʜʳʜʫʱʝʛʦ, ʩ ʢʦʨʠʯʥʝʚʘʪʳʤ ʦʪʪʝʥʢʦʤ, ʫʚʣʘʞʥʝʥʥʳʡ, 

ʧʣʦʪʥʳʡ, ʢʦʤʢʦʚʘʪʳʡ ʪʷʞʝʣʳʡ ʩʫʛʣʠʥʦʢ.  

ï 87-130 ʩʤ ʩʝʨʦʚʘʪʦ-ʙʫʨʳʡ ʩ ʧʘʣʝʚʳʤ ʦʪʪʝʥʢʦʤ, ʫʚʣʘʞʥʝʥʥʳʡ ʧʣʦʪʥʳʡ, 

ʢʦʤʢʦʚʘʪʦ-ʛʣʳʙʠʩʪʳʡ ʪʷʞʝʣʳʡ ʩʫʛʣʠʥʦʢ. ʇʝʨʝʭʦʜ ʚ ʩʣʝʜʫʶʱʠʡ ʛʦʨʠʟʦʥʪ 

ʷʩʥʳʡ ʧʦ ʮʚʝʪʫ.  

ï 130-160 ʩʤ ʞʝʣʪʦʚʘʪʦ-ʩʝʨʳʡ, ʚʣʘʞʥʳʡ, ʛʣʳʙʠʩʪʳʡ, ʩʨʝʜʥʠʡ ʩʫʛʣʠʥʦʢ. 

ʇʝʨʝʭʦʜ ʚ ʩʣʝʜʫʶʱʠʡ ʛʦʨʠʟʦʥʪ, ʧʦʩʪʝʧʝʥʥʳʡ.  

ï 160-200 ʩʤ ʧʘʣʝʚʦ-ʞʝʣʪʳʡ, ʚʣʘʞʥʳʡ, ʧʣʦʪʥʳʡ, ʛʣʳʙʠʩʪʳʡ, ʪʷʞʝʣʳʡ 

ʩʫʛʣʠʥʦʢ.  

ʃʫʛʦʚʦ-ʢʘʰʪʘʥʦʚʳʝ ʧʦʯʚʳ ʧʦʜʛʦʨʥʦʡ ʨʘʚʥʠʥʳ ʀʣʠʡʩʢʦʛʦ ɸʣʘʪʘʫ ʠʤʝʶʪ 

ʪʝʤʥʦ-ʢʘʰʪʘʥʦʚʫʶ ʦʢʨʘʩʢʫ ʛʫʤʫʩʦʚʦʛʦ ʛʦʨʠʟʦʥʪʘ, ʤʦʱʥʦʩʪʴ ʢʦʪʦʨʦʛʦ 

ʜʦʩʪʠʛʘʝʪ 30-40 ʩʤ. ʇʨʠʯʝʤ ʥʘ ʧʦʣʠʚʥʳʭ ʧʦʯʚʘʭ ʦʥʘ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʴʰʝ, ʯʝʤ 

ʥʘ ʮʝʣʠʥʥʳʭ ʫʯʘʩʪʢʘʭ. ʇʦʯʚʳ ʦʪʣʠʯʘʶʪʩʷ ʦʪʩʫʪʩʪʚʠʝʤ ʨʝʟʢʦ ʚʳʨʘʞʝʥʥʦʛʦ 

ʠʣʣʶʚʠʘʣʴʥʦʢʘʨʙʦʥʘʪʥʦʛʦ ʛʦʨʠʟʦʥʪʘ. ɺ ʩʣʫʯʘʝ ʦʯʝʥʴ ʙʣʠʟʢʦʛʦ ʟʘʣʝʛʘʥʠʷ 

ʛʨʫʥʪʦʚʳʭ ʚʦʜ, ʥʠʞʥʠʝ ʛʦʨʠʟʦʥʪʳ ʠʤʝʶʪ ʧʨʠʟʥʘʢʠ ʟʘʙʦʣʘʯʠʚʘʥʠʷ. ʆʥʠ 

ʦʛʣʝʝʥʳ, ʘ ʚ ʦʪʜʝʣʴʥʳʭ ʩʣʫʯʘʷʭ ʧʨʠ ʥʠʟʢʦʡ ʩʢʦʨʦʩʪʠ ʧʦʪʦʢʘ ʛʨʫʥʪʦʚʳʭ ʚʦʜ 

ʩʦʜʝʨʞʘʥʠʝ ʣʝʛʢʦʨʘʩʪʚʦʨʠʤʳʭ ʩʦʣʝʡ ʚʳʰʝ ʠʭ ʪʦʢʩʠʯʥʳʭ ʚʝʣʠʯʠʥ.  

ɻʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʣʫʛʦʚʦ-ʢʘʰʪʘʥʦʚʦʡ ʧʦʯʚʳ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʪʝʤ, ʯʪʦ ʯʘʩʪʠʮʳ ʢʨʫʧʥʝʝ 3 ʤʤ ʚ ʜʠʘʤʝʪʨʝ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʦʪʩʫʪʩʪʚʫʶʪ. 

ʉʦʜʝʨʞʘʥʠʝ ʢʨʫʧʥʦʧʝʩʯʘʥʳʭ ʯʘʩʪʠʮ ʪʘʢʞʝ ʥʝʟʥʘʯʠʪʝʣʴʥʦ. ɺ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʠʭ 

ʧʦ ʧʨʦʬʠʣʶ ʥʝ ʥʘʙʣʶʜʘʝʪʩʷ ʦʧʨʝʜʝʣʝʥʥʦʡ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ. ʇʨʝʦʙʣʘʜʘʝʪ 

ʢʨʫʧʥʘʷ ʧʳʣʴ. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦ ʧʨʦʬʠʣʶ ʠʣʦʚʘʪʦʡ ʬʨʘʢʮʠʠ ʫʢʘʟʳʚʘʝʪ ʥʘ 

ʟʘʤʝʪʥʦʝ ʧʨʝʦʙʣʘʜʘʥʠʝ ʪʦʥʢʠʭ ʯʘʩʪʠʮ ʚ ʩʨʝʜʥʠʭ ʠ ʥʠʞʥʠʭ ʩʣʦʷʭ ʧʦʯʚʳ. 

ʊʷʞʝʣʳʡ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʦʙʫʩʣʦʚʣʠʚʘʝʪ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʝ 

ʬʠʟʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʧʦʯʚʳ: ʣʠʧʢʦʩʪʴ ʚʦ ʚʣʘʞʥʦʤ ʩʦʩʪʦʷʥʠʠ, ʫʧʣʦʪʥʝʥʥʦʩʪʴ ʠ 

ʟʘʪʚʝʨʜʝʚʘʥʠʝ ʧʨʠ ʚʳʩʳʭʘʥʠʠ, ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʚʝʜʝʪ ʢ ʚʳʩʦʢʦʤʫ 

ʩʦʧʨʦʪʠʚʣʝʥʠʶ ʧʨʠ ʚʩʧʘʰʢʝ ʠ ʢ ʛʣʳʙʠʩʪʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʣʷ. 

 ʇʦ ʘʛʨʝʛʘʪʥʦʤʫ ʩʦʩʪʘʚʫ ʣʫʛʦʚʦ-ʢʘʰʪʘʥʦʚʳʝ ʧʦʯʚʳ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ 

ʭʦʨʦʰʦ ʚʳʨʘʞʝʥʥʦʡ ʤʘʢʨʦʩʪʨʫʢʪʫʨʥʦʩʪʴʶ. ɺ 30 ʩʤ ʩʣʦʝ ʧʦʯʚʳ ʥʘ ʮʝʣʠʥʥʳʭ 

ʫʯʘʩʪʢʘʭ ʩʫʤʤʘ ʚʦʜʦʧʨʦʯʥʳʭ ʘʛʨʝʛʘʪʦʚ ʜʠʘʤʝʪʨʦʤ ʙʦʣʴʰʝ 0,25 ʤʤ ʢʦʣʝʙʣʝʪʩʷ 

ʚ ʧʨʝʜʝʣʘʭ 70-79 %, ʥʘ ʧʘʭʦʪʝ ʥʝʩʢʦʣʴʢʦ ʥʠʞʝ ï 63-70 %. ʂʦʣʠʯʝʩʪʚʦ ʥʘʠʙʦʣʝʝ 

ʮʝʥʥʳʭ ʚ ʘʛʨʦʥʦʤʠʯʝʩʢʦʤ ʦʪʥʦʰʝʥʠʠ ʚʦʜʦʧʨʦʯʥʳʭ ʘʛʨʝʛʘʪʦʚ (ʦʪ 5 ʜʦ 1 ʤʤ) 

ʜʦʩʪʠʛʘʝʪ ʥʘ ʮʝʣʠʥʝ 31-42 %, ʥʘ ʧʘʭʦʪʝ 25 %. ʂʦʣʠʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ 

ʚʘʞʥʝʡʰʠʭ ʬʠʟʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʣʫʛʦʚʦʢʘʰʪʘʥʦʚʳʭ ʧʦʯʚ ʫʢʘʟʘʥʳ ʚ ʪʘʙʣʠʮʝ 2 ʠ 

ʫʜʝʣʴʥʘʷ ʤʘʩʩʘ ʢʦʣʝʙʣʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 2,61-2,73, ʧʦʩʪʝʧʝʥʥʦ ʚʦʟʨʘʩʪʘʷ ʩ 

ʛʣʫʙʠʥʦʡ. ʆʙʲʝʤʥʘʷ ʤʘʩʩʘ ʚʝʨʭʥʠʭ ʛʦʨʠʟʦʥʪʦʚ ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʘʷ 1,20-
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1,25 ʛ/ʩʤ
3
; ʨʝʟʢʦʝ ʝʝ ʫʚʝʣʠʯʝʥʠʝ ʥʘʙʣʶʜʘʝʪʩʷ ʣʠʰʴ ʩ ʤʝʪʨʦʚʦʡ ʛʣʫʙʠʥʳ. ɺ 

ʩʚʷʟʠ ʩ ʵʪʠʤ ʦʙʱʘʷ ʧʦʨʦʟʥʦʩʪʴ ʚʝʨʭʥʠʭ ʛʦʨʠʟʦʥʪʦʚ ʜʦʚʦʣʴʥʦ ʚʳʩʦʢʘʷ 53-54 %. 

ʂʣʠʤʘʪʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʪʘʢʞʝ ʙʫʜʫʪ ʩʦʟʜʘʚʘʪʴ ʙʦʣʴʰʫʶ ʥʘʛʨʫʟʢʫ ʥʘ 

ʧʨʠʨʦʜʥʳʝ ʵʢʦʩʠʩʪʝʤʳ ʂʘʟʘʭʩʪʘʥʘ. ʆʜʥʦʡ ʠʟ ʩʝʨʴʝʟʥʳʭ ʧʨʦʙʣʝʤ ʩʪʘʥʝʪ 

ʜʝʬʠʮʠʪ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʫʶ ʦʪʨʘʩʣʴ. 

ʂʣʠʤʘʪʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʪʘʢʞʝ ʙʫʜʫʪ ʠʤʝʪʴ ʧʦʩʣʝʜʩʪʚʠʷ ʜʣʷ ʟʜʦʨʦʚʴʷ 

ʣʶʜʝʡ.5 ʇʨʦʩʣʝʞʠʚʘʝʤʳʝ ʪʝʥʜʝʥʮʠʠ ʠ ʧʨʦʛʥʦʟʳ ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ ʚ 

ʂʘʟʘʭʩʪʘʥʝ ʚʢʨʘʪʮʝ ʚʳʛʣʷʜʷʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

ʇʨʦʛʥʦʟʠʨʫʝʪʩʷ ʜʘʣʴʥʝʡʰʝʝ ʧʦʚʳʰʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʂʘʟʘʭʩʪʘʥʝ, 

ʧʨʠʯʝʤ ʫʩʨʝʜʥʝʥʥʳʝ ʩʮʝʥʘʨʠʠ ʧʨʦʛʥʦʟʠʨʫʶʪ ʧʦʚʳʰʝʥʠʝ ʩʨʝʜʥʝʛʦʜʦʚʦʡ 

ʪʝʤʧʝʨʘʪʫʨʳ ʥʘ 1,4 
ʦ
ʉ ï ʢ 2030 ʛʦʜʫ, ʥʘ 2,7 

ʦ
ʉ ï ʢ 2050 ʛʦʜʫ, ʠ ʥʘ 4,6 

ʦ
ʉ ï ʢ 2085 

ʛʦʜʫ. ʆʞʠʜʘʝʪʩʷ ʩʦʢʨʘʱʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʤʦʨʦʟʥʳʭ ʜʥʝʡ. ʅʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴ 

ʩʮʝʥʘʨʠʝʚ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʚʳʪʝʢʘʝʪ ʠʟ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʩʮʝʥʘʨʠʝʚ 

ʠʟʤʝʥʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ (ʇɻ) ʠ ʦʛʨʘʥʠʯʝʥʥʦʩʪʠ 

ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ. ʇʨʠ ʵʪʦʤ ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʮʝʥʘʨʠʠ 

ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʜʘʶʪ ʦʩʥʦʚʘʥʠʷ ʧʦʣʘʛʘʪʴ, ʯʪʦ ʦʞʠʜʘʝʤʳʝ ʧʦʛʦʜʥʳʝ 

ʫʩʣʦʚʠʷ ʙʫʜʫʪ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤʠ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʟʝʨʥʦʚʳʭ ï ʚ ʦʩʦʙʝʥʥʦʩʪʠ, 

ʜʣʷ ʚʳʨʘʱʠʚʘʥʠʷ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ï ʚ ʦʪʜʝʣʴʥʳʭ ʦʙʣʘʩʪʷʭ ʂʘʟʘʭʩʪʘʥʘ 

(ʂʦʩʪʘʥʘʡʩʢʦʡ, ɸʢʤʦʣʠʥʩʢʦʡ ʠ ʇʘʚʣʦʜʘʨʩʢʦʡ). ɺʦʟʜʝʡʩʪʚʠʝ ʥʘ ʧʘʩʪʙʠʱʘ ʠ 

ʦʚʮʝʚʦʜʩʪʚʦ ʷʚʣʷʝʪʩʷ ʥʝʦʜʥʦʟʥʘʯʥʳʤ, ʩ ʧʦʪʝʥʮʠʘʣʴʥʳʤʠ ʥʝʛʘʪʠʚʥʳʤʠ 

ʧʦʩʣʝʜʩʪʚʠʷʤʠ ï ʪʘʢʠʤʠ ʢʘʢ ʩʥʠʞʝʥʠʝ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʧʘʩʪʙʠʱ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʧʦʚʳʰʝʥʠʷ ʚʝʨʦʷʪʥʦʩʪʠ ʘʥʦʤʘʣʴʥʦ ʭʦʣʦʜʥʳʭ ʟʠʤ ʠ ʘʥʦʤʘʣʴʥʦ ʞʘʨʢʦʛʦ ʣʝʪʘ.6 

ɺ ʂʘʟʘʭʩʪʘʥʝ ʠʤʝʝʪʩʷ ʨʷʜ ʢʣʶʯʝʚʳʭ ʩʪʨʘʪʝʛʠʡ, ʢʦʥʮʝʧʮʠʡ ʠ 

ʩʦʧʫʪʩʪʚʫʶʱʠʭ ʧʣʘʥʦʚ ʜʝʡʩʪʚʠʡ, ʚ ʢʦʪʦʨʳʭ ʦʙʦʟʥʘʯʝʥʳ ʩʪʨʘʪʝʛʠʯʝʩʢʠʝ 

ʥʘʧʨʘʚʣʝʥʠʷ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦ ʩʤʷʛʯʝʥʠʶ ʠ ʘʜʘʧʪʘʮʠʠ ʢ ʢʣʠʤʘʪʠʯʝʩʢʠʤ 

ʠʟʤʝʥʝʥʠʷʤ ʚ ʩʪʨʘʥʝ. ʅʝ ʪʘʢ ʜʘʚʥʦ ʇʨʘʚʠʪʝʣʴʩʪʚʦʤ ʙʳʣʘ ʧʨʠʥʷʪʘ ʉʪʨʘʪʝʛʠʷ 

çʂʘʟʘʭʩʪʘʥ-2050è, ʢʦʪʦʨʘʷ, ʚ ʯʠʩʣʝ ʧʨʦʯʝʛʦ, ʩʦʩʨʝʜʦʪʦʯʝʥʘ ʥʘ ʨʘʟʚʠʪʠʠ 

ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʩʝʢʪʦʨʘ ʠ ʧʨʠʟʥʘʥʠʠ ʪʦʛʦ, ʯʪʦ ʩʪʨʘʥʝ ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʚʠʚʘʪʴ 

ʘʣʴʪʝʨʥʘʪʠʚʥʳʝ ʠʩʪʦʯʥʠʢʠ ʵʥʝʨʛʠʠ (ʚ ʦʩʦʙʝʥʥʦʩʪʠ, ʩʦʣʥʝʯʥʦʡ ʠ ʚʝʪʨʷʥʦʡ), ʩ 

ʪʝʤ, ʯʪʦʙʳ ʢ 2050 ʛʦʜʫ ʥʘ ʜʦʣʶ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʠ ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ ʠʩʪʦʯʥʠʢʦʚ 

ʵʥʝʨʛʠʠ ʧʨʠʭʦʜʠʣʘʩʴ, ʢʘʢ ʤʠʥʠʤʫʤ, ʧʦʣʦʚʠʥʘ ʚʩʝʛʦ ʧʦʪʨʝʙʣʝʥʠʷ ʵʥʝʨʛʠʠ ʚ 

ʩʪʨʘʥʝ. 

ɺ ʢʦʥʮʝʧʮʠʠ çʟʝʣʝʥʦʡ ʵʢʦʥʦʤʠʢʠè ʜʣʷ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ 

(ʧʨʠʥʷʪʦʡ/ʫʪʚʝʨʞʜʝʥʥʦʡ ʚ 2013 ʛʦʜʫ) ʧʨʝʜʩʪʘʚʣʝʥʦ ʚʠʜʝʥʠʝ ʧʝʨʝʭʦʜʘ ʢ 

çʟʝʣʝʥʦʡ ʵʢʦʥʦʤʠʢʝè ʠ ʦʧʨʝʜʝʣʝʥʳ ʧʨʠʦʨʠʪʝʪʥʳʝ ʮʝʣʠ, ʚʢʣʶʯʘʷ ʧʦʚʳʰʝʥʠʝ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʨʝʩʫʨʩʦʚ, ï ʪʘʢʠʭ ʢʘʢ ʚʦʜʘ, ʟʝʤʣʷ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠʝ 

ʨʝʩʫʨʩʳ, ï ʘ ʪʘʢʞʝ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʫʧʨʘʚʣʝʥʠʷ ʨʝʩʫʨʩʘʤʠ, ʤʦʜʝʨʥʠʟʘʮʠʷ 

ʩʫʱʝʩʪʚʫʶʱʝʡ ʠ ʨʘʟʚʠʪʠʝ ʥʦʚʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʧʦʚʳʰʝʥʠʝ ʙʣʘʛʦʩʦʩʪʦʷʥʠʷ 

ʥʘʩʝʣʝʥʠʷ ʠ ʢʘʯʝʩʪʚʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʟʘ ʩʯʝʪ ʧʨʠʤʝʥʝʥʠʷ ʨʝʥʪʘʙʝʣʴʥʳʭ ʤʝʨ 

ʩʦʢʨʘʱʝʥʠʷ ʩʪʝʧʝʥʠ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ, ʥʘʨʷʜʫ ʩ ʫʢʨʝʧʣʝʥʠʝʤ 

ʥʘʮʠʦʥʘʣʴʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʚʢʣʶʯʘʷ ʚʦʜʦʩʥʘʙʞʝʥʠʝ. 10 ɺ ʂʦʥʮʝʧʮʠʠ 

ʦʙʦʟʥʘʯʝʥʳ ʦʙʱʠʝ ʧʦʜʭʦʜʳ ʠ ʦʩʥʦʚʥʳʝ ʧʨʠʥʮʠʧʳ ʧʝʨʝʭʦʜʘ ʢ çʟʝʣʝʥʦʡ 

ʵʢʦʥʦʤʠʢʝè, ʠ ʦʥʘ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʇʣʘʥʦʤ ʜʝʡʩʪʚʠʡ ʧʦ ʨʝʘʣʠʟʘʮʠʠ ʂʦʥʮʝʧʮʠʠ 

ʧʦ ʧʝʨʝʭʦʜʫ ʈʝʩʧʫʙʣʠʢʠ. 
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ʇʨʦʝʢʪ ʅʘʮʠʦʥʘʣʴʥʦʡ ʢʦʥʮʝʧʮʠʠ ʘʜʘʧʪʘʮʠʠ ʢ ʠʟʤʝʥʝʥʠʶ ʢʣʠʤʘʪʘ ʚ 

ʂʘʟʘʭʩʪʘʥʝ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʚ ʨʘʤʢʘʭ ʩʦʚʤʝʩʪʥʦʛʦ ʧʨʦʝʢʪʘ ʇʈʆʆʅ ʠ 

ʄʠʥʠʩʪʝʨʩʪʚʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ çʋʢʨʝʧʣʝʥʠʝ ʧʦʪʝʥʮʠʘʣʘ 

ʚ ʦʙʣʘʩʪʠ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʧʦʩʨʝʜʩʪʚʦʤ ʚʢʣʶʯʝʥʠʷ ʚʦʧʨʦʩʦʚ ʠʟʤʝʥʝʥʠʷ 

ʢʣʠʤʘʪʘ ʚ ʩʪʨʘʪʝʛʠʯʝʩʢʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ ʚ ʈʝʩʧʫʙʣʠʢʝ ʂʘʟʘʭʩʪʘʥè. 

ʇʨʝʜʫʩʤʘʪʨʠʚʘʝʤʳʝ ʜʘʥʥʦʡ ʢʦʥʮʝʧʮʠʝʡ ʮʝʣʠ ʠ ʟʘʜʘʯʠ ʟʘʢʣʶʯʘʶʪʩʷ ʚ 

ʩʦʢʨʘʱʝʥʠʠ ʫʷʟʚʠʤʦʩʪʠ ʥʘʩʝʣʝʥʠʷ, ʵʢʦʥʦʤʠʢʠ ʠ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʧʝʨʝʜ 

ʩʫʱʝʩʪʚʫʶʱʠʤʠ ʧʨʦʙʣʝʤʘʤʠ, ʟʘʢʣʶʯʘʶʱʠʤʠʩʷ ʚ ʠʟʤʝʥʯʠʚʦʩʪʠ ʢʣʠʤʘʪʘ ʠ 

ʧʨʦʛʥʦʟʠʨʫʝʤʳʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʷʭ, ʠ ʩʥʠʞʝʥʠʠ ʨʠʩʢʦʚ ʥʘʠʙʦʣʝʝ 

ʚʝʨʦʷʪʥʳʭ ʩʪʠʭʠʡʥʳʭ ʙʝʜʩʪʚʠʡ, ʩʧʦʩʦʙʥʳʭ ʧʨʠʯʠʥʠʪʴ ʟʥʘʯʠʪʝʣʴʥʳʡ 

ʛʫʤʘʥʠʪʘʨʥʳʡ, ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʫʱʝʨʙ. ɺ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʤ ʩʝʢʪʦʨʝ ʩʫʱʝʩʪʚʫʝʪ ʨʷʜ ʧʨʦʛʨʘʤʤ, ʚʢʣʶʯʘʷ 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʫʶ ʧʨʦʛʨʘʤʤʫ ʨʘʟʚʠʪʠʷ ʩʝʣʴʩʢʠʭ ʪʝʨʨʠʪʦʨʠʡ ʥʘ 2004-2015 ʛʛ.; 

ʇʨʦʛʨʘʤʤʫ ʧʠʪʴʝʚʦʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʥʘ 2002-2010 ʛʛ.; ʇʨʦʛʨʘʤʤʘ çɸץ ʙײʣʘץè 

ʥʘ 2011-2020 ʛʦʜʳ; ʇʨʦʛʨʘʤʤʘ ʧʦ ʨʘʟʚʠʪʠʶ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʚ 

ʈʝʩʧʫʙʣʠʢʝ ʂʘʟʘʭʩʪʘʥ ʥʘ 2013-2020 ʛʦʜʳ çɸʛʨʦʙʠʟʥʝʩ-2020è; ʇʨʦʛʨʘʤʤʘ 

çɾʘʩʳʣ ʜʘʤʫè ʥʘ 2010-2014 ʛʦʜʳ. ɺ 2013 ʛ. ʨʘʟʨʘʙʦʪʘʥ ʇʨʦʝʢʪ 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʨʦʛʨʘʤʤʳ ʫʧʨʘʚʣʝʥʠʷ ʚʦʜʥʳʤʠ ʨʝʩʫʨʩʘʤʠ ʂʘʟʘʭʩʪʘʥʘ ʥʘ 

2014-2040 ʛʛ., ʮʝʣʴʶ ʢʦʪʦʨʦʡ ʷʚʣʷʝʪʩʷ ʦʙʝʩʧʝʯʝʥʠʝ ʚʦʜʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ. 

ʀʥʩʪʠʪʫʮʠʦʥʘʣʴʥʘʷ ʦʩʥʦʚʘ ʜʣʷ ʩʤʷʛʯʝʥʠʷ ʧʦʩʣʝʜʩʪʚʠʡ ʢʣʠʤʘʪʠʯʝʩʢʠʭ 

ʠʟʤʝʥʝʥʠʡ ï ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʦʛʦ ʢʦʥʪʝʢʩʪʘ, ʩʚʷʟʘʥʥʦʛʦ ʩʦ 

ʩʤʷʛʯʝʥʠʝʤ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ, ʄʠʥʠʩʪʝʨʩʪʚʦ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ 

ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ (ʄʆʉɺʈ) ʷʚʣʷʝʪʩʷ ʮʝʥʪʨʘʣʴʥʳʤ ʠʩʧʦʣʥʠʪʝʣʴʥʳʤ ʦʨʛʘʥʦʤ, 

ʢʦʦʨʜʠʥʠʨʫʶʱʠʤ ʠ ʥʘʧʨʘʚʣʷʶʱʠʤ ʨʘʟʨʘʙʦʪʢʫ ʠ ʨʝʘʣʠʟʘʮʠʶ ʧʨʦʚʦʜʠʤʦʡ 

ʛʦʩʫʜʘʨʩʪʚʦʤ ʧʦʣʠʪʠʢʠ ʧʦ ʦʭʨʘʥʝ ʠ ʨʘʮʠʦʥʘʣʴʥʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʚʢʣʶʯʘʷ ʚʦʧʨʦʩʳ, ʢʘʩʘʶʱʠʝʩʷ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ. 

ʂʨʦʤʝ ʪʦʛʦ, ʚ ʩʪʨʫʢʪʫʨʝ ʄʆʉɺʈ ʩʫʱʝʩʪʚʫʶʪ ɼʝʧʘʨʪʘʤʝʥʪ ʥʠʟʢʦʫʛʣʝʨʦʜʥʦʛʦ 

ʨʘʟʚʠʪʠʷ ʠ ɼʝʧʘʨʪʘʤʝʥʪ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʢʦʥʚʝʥʮʠʡ ʠ 

ʩʦʛʣʘʰʝʥʠʡ. ʉʠʩʪʝʤʘ ʪʘʢʞʝ ʚʢʣʶʯʘʝʪ ʧʦʜʚʝʜʦʤʩʪʚʝʥʥʳʝ ʄʆʉɺʈ ʫʯʨʝʞʜʝʥʠʷ 

ï ʨʝʩʧʫʙʣʠʢʘʥʩʢʠʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʧʨʝʜʧʨʠʷʪʠʷ (ʈɻʇ), ɸʆ çɾʘʩʳʣ ɼʘʤʫè 

(ʨʘʥʝʝ ʂʘʟʘʭʩʪʘʥʩʢʠʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʵʢʦʣʦʛʠʠ ʠ ʢʣʠʤʘʪʘ) 

ʠ ʂʘʟʛʠʜʨʦʤʝʪ ï ʢʘʞʜʦʝ ʠʟ ʢʦʪʦʨʳʭ ʦʪʚʝʯʘʝʪ ʟʘ ʦʧʨʝʜʝʣʝʥʥʳʡ ʨʷʜ 

ʤʝʨʦʧʨʠʷʪʠʡ, ʚʢʣʶʯʘʷ ʝʞʝʛʦʜʥʫʶ ʠʥʚʝʥʪʘʨʠʟʘʮʠʶ ʚʳʙʨʦʩʦʚ ʇɻ, ʦʮʝʥʢʫ 

ʧʦʩʣʝʜʩʪʚʠʡ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʠ ʧʨʦʚʝʜʝʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʠʭ 

ʩʤʷʛʯʝʥʠʶ. 

ɺ 2013 ʛʦʜʫ ʂʘʟʘʭʩʪʘʥʦʤ ʙʳʣʘ ʚʥʝʜʨʝʥʘ ʉʠʩʪʝʤʘ ʪʦʨʛʦʚʣʠ ʢʚʦʪʘʤʠ ʥʘ 

ʚʳʙʨʦʩʳ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ (ʉʊʂ) ʚ ʢʘʯʝʩʪʚʝ ʦʜʥʦʛʦ ʠʟ ʢʣʶʯʝʚʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ 

ʨʝʘʣʠʟʘʮʠʠ ʩʚʦʝʡ ʩʪʨʘʪʝʛʠʠ ʦʙʝʩʧʝʯʝʥʠʷ çʟʝʣʝʥʦʛʦ ʨʦʩʪʘè ʠ ʨʘʟʚʠʪʠʷ 

ʥʠʟʢʦʫʛʣʝʨʦʜʥʦʡ (ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʦʡ) ʵʢʦʥʦʤʠʢʠ. ʇʨʘʚʦʚʘʷ ʦʩʥʦʚʘ ʉʊʂ ʙʳʣʘ 

ʟʘʣʦʞʝʥʘ ʚ ʜʝʢʘʙʨʝ 2011 ʛʦʜʘ ʩ ʧʨʠʥʷʪʠʝʤ ʧʦʜʟʘʢʦʥʥʳʭ ʘʢʪʦʚ, ʨʝʛʫʣʠʨʫʶʱʠʭ 

ʫʧʨʘʚʣʝʥʠʝ ʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʫʶ ʩʪʨʫʢʪʫʨʫ ʉʊʂ, ʘ ʪʘʢʞʝ ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ 

ʩʦʟʜʘʥʠʝ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʧʨʦʛʨʘʤʤʳ ʤʝʨ ʧʦ ʢʦʤʧʝʥʩʠʨʦʚʘʥʠʶ ʥʝʛʘʪʠʚʥʦʛʦ 

ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. ɿʘ ʧʨʦʰʝʜʰʠʝ ʜʚʘ ʛʦʜʘ ʄʆʉɺʈ ʠ ʝʛʦ 
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ʠʩʧʦʣʥʠʪʝʣʴʥʦʝ ʢʨʳʣʦ, ɸʆ çɾʘʩʳʣ ʜʘʤʫè, ʧʨʦʚʝʣʠ ʠʥʪʝʥʩʠʚʥʫʶ ʧʦʜʛʦʪʦʚʢʫ ʢ 

ʨʘʟʨʘʙʦʪʢʝ ʉʊʂ, ʥʘʨʷʜʫ ʩ ʧʦʜʛʦʪʦʚʢʦʡ ʪʝʭʥʠʯʝʩʢʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʜʣʷ 

ʤʦʥʠʪʦʨʠʥʛʘ, ʦʪʯʝʪʥʦʩʪʠ ʠ ʧʨʦʚʝʨʢʠ ʜʘʥʥʳʭ ʦ ʚʳʙʨʦʩʘʭ ʇɻ, ʘ ʪʘʢʞʝ ʩʙʦʨʦʤ ʠ 

ʨʝʛʠʩʪʨʠʨʦʚʘʥʠʝʤ ʜʘʥʥʳʭ ʦ ʇɻ. ɺ 2013 ʛʦʜʫ ʦʢʦʣʦ 178 ʢʦʤʧʘʥʠʡ 

(ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ ʵʥʝʨʛʝʪʠʢʫ, ʥʝʬʪʝʛʘʟʦʚʫʶ ʦʪʨʘʩʣʴ ʠ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ) 

ʧʨʠʥʷʣʠ ʫʯʘʩʪʠʝ ʚ ʦʜʥʦʣʝʪʥʝʡ ʧʠʣʦʪʥʦʡ ʬʘʟʝ. ʆʞʠʜʘʝʪʩʷ, ʯʪʦ ʩʣʝʜʫʶʱʠʝ ʜʚʘ 

ʵʪʘʧʘ ʙʫʜʫʪ ʦʭʚʘʪʳʚʘʪʴ 2014-2015 ʠ 2016-2020 ʛʦʜʳ. 

ɺʦʧʨʦʩʳ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʨʝʰʘʶʪʩʷ ʯʝʨʝʟ ʂʦʦʨʜʠʥʘʮʠʦʥʥʳʡ 

ʮʝʥʪʨ ʧʦ ʠʟʤʝʥʝʥʠʶ ʢʣʠʤʘʪʘ (ʂʎʀʂ) ï ʧʝʨʚʦʝ ʚ ʂʘʟʘʭʩʪʘʥʝ ʅʇʆ, ʨʘʙʦʪʘʶʱʝʝ 

ʚ ʦʙʣʘʩʪʠ ʨʝʘʣʠʟʘʮʠʠ ʚʦʧʨʦʩʦʚ ʈʘʤʦʯʥʦʡ ʢʦʥʚʝʥʮʠʠ ʆʆʅ ʦʙ ʠʟʤʝʥʝʥʠʠ 

ʢʣʠʤʘʪʘ (ʈʂʀʂ ʆʆʅ), ʂʠʦʪʩʢʦʛʦ ʧʨʦʪʦʢʦʣʘ (ʂʇ) ʢ ʈʂʀʂ ʆʆʅ ʠ ɺʝʥʩʢʦʡ 

ʂʦʥʚʝʥʮʠʠ ʦʙ ʦʭʨʘʥʝ ʦʟʦʥʦʚʦʛʦ ʩʣʦʷ. 

ʂʎʀʂ ʩʪʘʚʠʪ ʩʚʦʝʡ ʮʝʣʴʶ ʢʦʦʨʜʠʥʘʮʠʶ ʠ ʨʝʘʣʠʟʘʮʠʶ ʧʦʣʦʞʝʥʠʡ 

ʂʠʦʪʩʢʦʛʦ ʧʨʦʪʦʢʦʣʘ, ʠ ʠʤ ʧʦʜʧʠʩʘʥ ʤʝʤʦʨʘʥʜʫʤ ʦ ʚʟʘʠʤʦʧʦʥʠʤʘʥʠʠ ʩ 

ʤʠʥʠʩʪʝʨʩʪʚʘʤʠ ʬʠʥʘʥʩʦʚ, ʵʥʝʨʛʝʪʠʢʠ ʠ ʨʝʩʫʨʩʦʚ, ʠ ʦʭʨʘʥʳ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʳ ʜʣʷ ʩʦʚʤʝʩʪʥʦʡ ʨʘʙʦʪʳ ʚ ʮʝʣʷʭ ʜʦʩʪʠʞʝʥʠʷ ʙʦʣʝʝ ʛʣʫʙʦʢʦʛʦ ʧʦʥʠʤʘʥʠʷ 

ʠ ʫʤʝʥʴʰʝʥʠʷ ʧʦʩʣʝʜʩʪʚʠʡ ʛʣʦʙʘʣʴʥʦʛʦ ʧʦʪʝʧʣʝʥʠʷ ʠ ʧʨʠʥʷʪʠʷ ʤʝʨ ʧʦ 

ʩʤʷʛʯʝʥʠʶ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ. 

ɺʳʚʦʜʳ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢ ʩʝʨʝʜʠʥʝ ʩʪʦʣʝʪʠʷ ʚ ʂʘʟʘʭʩʪʘʥʝ 

ʧʨʦʛʥʦʟʠʨʫʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʦʩʘʜʢʦʚ ʟʠʤʦʡ (9 %) ʠ ʚʝʩʥʦʡ (5 %), ʘ 

ʪʘʢʞʝ ʦʞʠʜʘʝʪʩʷ ʧʦʚʳʰʝʥʠʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʠ ʠʟʤʝʥʯʠʚʦʩʪʠ ʦʩʘʜʢʦʚ. ɺ ʪʦ 

ʚʨʝʤʷ ʢʘʢ ʥʝʢʦʪʦʨʳʝ ʤʦʜʝʣʠ ʧʨʦʛʥʦʟʠʨʫʶʪ ʫʚʝʣʠʯʝʥʠʝ ʛʦʜʦʚʦʛʦ ʢʦʣʠʯʝʩʪʚʘ 

ʦʩʘʜʢʦʚ ʥʘ 2 % ï ʢ 2030 ʛʦʜʫ, 4 % ï ʢ 2050 ʛʦʜʫ, ʠ 5 % ï ʢ 2085 ʛʦʜʫ, ʚ ʜʨʫʛʠʭ 

ʤʦʜʝʣʷʭ ʧʨʦʛʥʦʟʠʨʫʝʪʩʷ ʩʦʢʨʘʱʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʦʩʘʜʢʦʚ ʢ 2085 ʛʦʜʫ, ʚ 

ʩʨʝʜʥʝʤ, ʥʘ 11 %. ɺ ʨʘʤʢʘʭ ʩʮʝʥʘʨʠʷ, ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʱʝʛʦ ʯʨʝʟʚʳʯʘʡʥʦ 

ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʚʳʙʨʦʩʦʚ ʇɻ, ʧʨʦʛʥʦʟʠʨʫʝʪʩʷ ʩʜʚʠʛ ʢ 2085 ʛʦʜʫ ʚʣʘʞʥʦʡ ʟʦʥʳ 

ʥʘ 250-300 ʢʤ ʢ ʩʝʚʝʨʫ. ɺ ʧʦʩʣʝʜʥʝʤ ʩʣʫʯʘʝ ʚʩʝ ʩʝʚʝʨʥʳʝ ʨʘʡʦʥʳ ʂʘʟʘʭʩʪʘʥʘ 

ʧʨʝʚʨʘʪʷʪʩʷ ʚ ʧʦʣʫʧʫʩʪʳʥʥʫʶ ʟʦʥʫ. 
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ʉײʡʳץʪʘʨʜʳש ʙʝʪʪʝʨʽʥʜʝ ᴇʪʝʪʽʥ ʬʠʟʠʢʘʣʳײץ ץʙʳʣʳʩʪʘʨסʘ ʘʪʤʦʩʬʝʨʘʣʳץ 

 שʳʥʫʜʳסײ ʳʣʘʧץʪʳ ʪʘʣץʪʠʛʽʟʝʪʽʥ ᴅʩʝʨʽʥ ʞʘʥ-ʞʘ שʳʩʳʤʜʘ ʪʝʤʧʝʨʘʪʫʨʘʥʳץ

ʪʝʦʨʠʷʣʳץ ʞᴅʥʝ ʧʨʘʢʪʠʢʘʣʳץ ʤʘשʳʟʳ ᴇʪʝ װʣʢʝʥ. ʉײʡʳץʪʘʨʜʳש ʙʫʣʘʥʫ ʥʝʤʝʩ 

ʟʘʪʪʘʨסʘ ʩʽשʫ װʜʝʨʽʩʪʝʨʽ ʢʘʧʠʣʣʷʨʣʳײץ ץʙʳʣʳʩʪʘʨסʘ ʪᴅʫʝʣʜʽ ʙʦʣסʘʥʜʳץʪʘʥ, 

ʪʦʧʳʨʘץʪʘ ʳʣסʘʣ ʩʘץʪʘʫʜʳ ʥʝʤʝʩʝ ʢʝʧʪʽʨʫʜʽ ʦʥʳ ʩʠʧʘʪʪʘʡʪʳʥ ʧʘʨʘʤʝʪʨʣʝʨʜʽ 

ʞʘʩʘʥʜʳ ᴇʟʛʝʨʪʫ ʘʨץʳʣʳ ʞװʟʝʛʝ ʘʩʳʨʫסʘ ʙʦʣʘʜʳ. ɿʝʨʪʪʝʫ ʞײʤʳʩʪʘʨʳʥ ʞװʨʛʽʟʫ 

ʤʘץʩʘʪʳʥʜʘ ʙײʨʳʥʥʘʥ ץʦʣʜʘʥʳʣʳʧ ʢʝʣʝ ʞʘʪץʘʥ ʘʪʤʦʩʬʝʨʘʣʳץ ץʳʩʳʤ ʤʝʥ 

ʙᴇʣʤʝ ʪʝʤʧʝʨʘʪʫʨʘʩʳʥʜʘ ʩײʡʳץʪʘʨʜʳש ʙʝʪʪʽʢ ʢʝʨʽʣʫ ʢʦʵʬʬʠʮʠʝʥʪʪʝʨʽʥ 

ʪᴅʞʽʨʠʙʝ ʞװʟʽʥʜʝ ʘʥʳץʪʘʡʪʳʥ ᴇʣʰʝʫʽʰ ײץʨʘʣʳ ʪʝʤʧʝʨʘʪʫʨʘʥʳ ᴅʨʙʽʨ 10ʂ ʩʘʡʳʥ 
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ᴇʟʛʝʨʪʽʧ ʞᴅʥʝ ײʩʪʘʧ ʪײʨʘʪʳʥʜʘʡ ʝʪʽʧ ʞʝʪʽʣʜʽʨʽʣʜʽ. ʊʝʤʧʝʨʘʪʫʨʘʥʳ ᴇʟʛʝʨʪʫ ʤʝʥ 

ʦʥʳ ʪײʨʘץʪʳ ʢװʡʽʥʜʝ ײʩʪʘʫ ʘʚʪʦʤʘʪʪʳ ʪװʨʜʝ ʞװʟʝʛʝ ʘʩʳʨʳʣʜʳ.  

ʄʘץʘʣʘʜʘ ʘʣסʘʰ ʨʝʪ (370-370)ʂ ʪʝʤʧʝʨʘʪʫʨʘ ʘʨʘʣʳסʳʥʜʘ, ץʘʣʳʧʪʳ 

 ,ʳʣʳץʳʰץ ʩʽʨʢʝ ץʦʣʜʘʥʳʣʘʪʳʥ ʦʨʛʘʥʠʢʘʣʳץ ʳʩʳʤʜʘ ʧʨʘʢʪʠʢʘʜʘ ʞʠʽץ

ʢᴇʤʽʨʩʫʪʝʛʽʥʽש ʙʝʪʪʽʢ ʢʝʨʽʣʫ ʢʦʵʬʬʠʮʠʝʥʪʪʝʨʽʥʽש ʪʝʤʧʝʨʘʪʫʨʘס ʪᴅʫʝʣʜʽʣʽʢʪʝʨʽ 

ʘʥʳץʪʘʣʳʧ, ʛʨʘʬʠʢʪʝʨʽ ʪײʨסʳʟʳʣסʘʥ. 

ʊϮʡʽʥ ʩϺʟʜʝʨ: ɹʝʪʪʽʢ ʢʝʨʽʣʫ ʢʦʵʬʬʠʮʠʝʥʪʽ, ʢװʰʽ, ʝʢʽ ʨʝʪ 

ʜʠʩʪʠʣʷʮʠʷʣʘʥסʘʥ ʩʫ, ʪʘʤʰʳ, ʩʘʣʤʘץ, ʵʣʝʢʪʨʦʥʜʳץ ʪʘʨʘʟʳ. 

 

 

ʉײʡʳץʪʘʨʜʳש ʙʝʪʪʽʢ ʢʝʨʽʣʫ ʢװʰʪʝʨʽ ʤʝʥ ʢʦʵʬʬʠʮʠʝʥʪʪʝʨʽʥʝ ʩʳʨʪץʳ 

ʬʠʟʠʢʘʣʳץ, ʭʠʤʠʷʣʳץ ʧʘʨʘʤʝʪʨʣʝʨʜʽש ᴅʩʝʨʽʥ ʟʝʨʪʪʝʫ ʪᴅʞʽʨʠʙʝʣʽʢ ᴇʣʰʝʫʣʝʨ 

ʘʨץʳʣʳ ʘʣʳʥסʘʥ ʥᴅʪʠʞʝʣʝʨʜʽ ʪʝʦʨʠʷʣʳץ ʪײʨסʳʜʘʥ ʪʘʣץʳʣʘʧ, ᴇʥʜʽʨʽʩ 

ʦʨʳʥʜʘʨʳʥʜʘסʳ ץʦʥʜʳʨסʳʣʘʨʜʳש, ʪʝʭʥʠʢʘʜʘסʳ ʞᴅʥʝ ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳʥʜʘ 

ᴇʪʝʪʽʥ װʜʝʨʽʩʪʝʨʜʽש ʞײʤʳʩʪʘʨʳʥʳש ʧʘʡʜʘʣʳ ᴅʩʝʨ ʢʦʬʬʠʮʠʝʥʪʪʝʨʽʥ ʘʨʪʪʳʨʫסʘ 

ʞʘסʜʘʡʣʘʨ ʞʘʩʘʡʜʳ. 

ʄʘץʘʣʘʜʘ ʦʨʛʘʥʠʢʘʣʳץ ʩʽʨʢʝ ץʳʰץʳʣʳ ʤʝʥ ʢᴇʤʽʨʩʫʪʝʛʽʥʽש ʙʝʪʪʽʢ ʢʝʨʽʣʫ 

ʢʦʬʬʠʮʠʝʥʪʪʝʨʽʥʝ ʪʝʤʧʝʨʘʪʫʨʘʥʳש ᴅʩʝʨʽ ʞʦסʘʨʳ ʦץʫ ʦʨʳʥʜʘʨʳʥʳש 

ʟʝʨʪʭʘʥʘʣʘʨʳʥʜʘ ץʦʣʜʘʥʳʧ ʢʝʣʝ ʞʘʪץʘʥ ʪʘʤʰʳ ᴅʜʽʩʽʥʽש ʪʝʤʧʝʨʘʪʫʨʘ ʙʦʡʳʥʰʘ 

ʞʝʪʽʣʜʽʨʽʣʛʝʥ ʪװʨʽ ץʦʣʜʘʥʳʣʜʳ. ʉײʡʳץʪʘʨʜʳש ʙʝʪʪʽʢ ʢʝʨʽʣʫ ʢװʰʽʥʽש 

ʪʝʤʧʝʨʘʪʫʨʘסʘ ʪᴅʫʝʣʜʽʣʽʛʽʥ ᴇʣʰʝʡʪʽʥ ץʦʥʜʳʨסʳ ʮʠʣʠʥʜʨ ʧʽʰʽʥʜʽ ʢʚʘʨʮʪʘʥ 

ʞʘʩʘʣסʘʥ ʪʽʢ ʦʨʥʘʣʘʩץʘʥ ʳʜʳʩʪʘʥ ʪײʨʘʜʳ. ʓʜʳʩ ʽʰʽʥʜʝʛʽ ʟʝʨʪʪʝʣʝʪʽʥ װʣʛʽʥʽש 

ʪʝʤʧʝʨʘʪʫʨʘʩʳʥ (300-370)ʂ ʢᴇʪʝʨʫ װʰʽʥ ʩײʡʳץʪʳש ʽʰʽʥʝ ʦʨʥʘʣʘʩץʘʥ 

ʥʠʭʨʦʤʥʘʥ ʞʘʩʘʣסʘʥ ץʳʟʜʳʨסʳʰ ʩʧʠʨʘʣʴ ץʦʣʜʘʥʳʣʜʳ. ʉײʡʳץʪʳש 

ʪʝʤʧʝʨʘʪʫʨʘʩʳ ʦʥʳש ʽʰʽʥʜʝʛʽ ʪʝʨʤʦʞײʧ ʘʨץʳʣʳ ᴅʨʙʽʨ 10ʂ ᴇʣʰʝʥʽʧ ʦʪʳʨʳʣʜʳ. 

ɾʠʥʘʩʪʳʨʳʣסʘʥ ץʦʥʜʳʨסʳʜʘסʳ ʪʝʨʤʦʞײʧ ʧʝʥ ʪʝʤʧʝʨʘʪʫʨʘ ʨʝʪʪʝʛʽʰʪʽש ʞᴅʥʝ 

 ʳʤʝʥסʤʳʩʪʘʨʳ ʪʦʣʳײʳ ᴇʣʰʝʫ ʞסᴇʟʘʨʘ ʙʘʡʣʘʥʳʪʳʣʳ שʳʰʪʳסʳʟʜʳʨץ

ʘʚʪʦʤʘʪʪʘʥʜʳʨʳʣʜʳ. פʦʥʜʳʨסʳʜʘ ʧʘʡʜʘʣʘʥʳʣסʘʥ ʵʣʝʤʝʥʪʪʝʨ ᴇʥʜʽʨʽʩ 

ʦʨʳʥʜʘʨʳʥʜʘ ʰʳסʘʨʳʣʘʪʳʥʜʳץʪʘʥ, ʦʥʳ ʞʠʥʘʩʪʳʨʫ ʢᴇʧ ץʠʳʥʜʳץ ʪʫסʳʟʙʘʜʳ. 

ɿʝʨʪʪʝʣʝʪʽʥ ʩײʡʳץʪʳש ʪʝʤʧʝʨʘʪʫʨʘʩʳʥ ᴅʨʙʽʨ 10 
ʦ
C ᴇʟʛʝʨʪʽʧ ʦʪʳʨʫ װʰʥ̔ 

ʪʝʤʧʝʨʘʪʫʨʘ ʨʝʪʪʝʛʽʰʪʝʛʽ ʙײʨʘʥʜʘʥʳש ʪʽʣʽʥ ץʦʣʜʘʥʳʧ ץʘʞʝʪʪʽ ʪʝʤʧʝʨʘʪʫʨʘסʘ 

 ʘסʘʥסʢʪʝʣʝʨʽʥʜʝ ʙʽʨʜʝʡ ʙʦʣװʥ ץʙʘʨʣʳ שʦʥʳ שʣʛʽʜʝʛʽ ʪʝʤʧʝʨʘʪʫʨʘ ʦʥʳת .ʦʷʤʳʟץ

ʜʝʡʽʥ 7-8 ʤʠʥ ʫʘץʳʪ ײʩʪʘʡʤʳʟ. תʣʛʽʜʝʛʽ ʪʝʤʧʝʨʘʪʫʨʘ ʙײʨʘʥʜʘʜʘ ץʦʡʳʣסʘʥ 

ʪʝʤʧʝʨʘʪʫʨʘʜʘʥ ʘʨʪʘ ʙʘʩʪʘסʘʥʜʘ ʪʝʤʧʝʨʘʪʫʨʘ ʨʝʪʪʝʛʽʰ ʘʚʪʦʤʘʪʪʳ ʪװʨʜʝ 

 ʪʝʤʧʝʨʘʪʫʨʘʥʳ שʳʰʪʳסʦʥʜʳʨפ .ʦʩʘʜʳץ ʳʰʪʳ ᴇʰʽʨʝʜʽ., ʘʣ ʢʝʤʽʩʝסʳʟʜʳʨץ

ᴇʣʰʝʫ ʜᴅʣʝʣʜʽʣʽʛʽ Ñ1C. 

ɿʝʨʪʪʝʫ ʞײʤʳʩʳʥʘ ʧʘʡʜʘʣʘʥסʘʥ ץʦʥʜʳʨסʳʥʳ ʪʝʢʩʝʨʫ ʤʘץʩʘʪʳʥʜʘ ʙʝʪʪʽʢ 

ʢʝʨʽʣʫ ʢʦʵʬʬʠʮʠʝʥʪʽʥʽש ʪʝʤʧʝʨʘʪʫʨʘסʘ ʪᴅʫʝʣʜʽʣʽʛʽ ʞʘץʩʳ ʟʝʨʪʪʝʣʛʝʥ ʝʢ̔ ʨʝʪ 

ʜʠʩʪʠʣʣʷʮʠʷʣʘʥסʘʥ ʩʫʜʳ ץʦʣʜʘʥʳʜץ. 

ʉײʡʳץʪʘʨʜʳש ʙʝʪʪʽʢ ʢʝʨʽʣʫ ʢװʰʽʥʽש ʪʝʤʧʝʨʘʪʫʨʘסʘ ʪᴅʫʝʣʜʽʣʽʛʽʥ ʩʠʧʘʪʪʘʫ 

 ʦʣʜʘʥʳʣʘʜʳ: [1, 2, 3]ץ ʰʽʥ ʪᴇʤʝʥʜʝʛʽ ʬʦʨʤʫʣʘװ

 

mg=2́ rů 

ʙײʜʘʥ  
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ů=  

 

ʄײʥʜʘסʳ, ὶ ʪʘʤʰʳ ʞʝʨʜʽש ʛʨʘʚʠʪʘʮʠʷʣʳץ ʢװʰʽʥʽש ᴅʩʝʨʽʥʝʥ װʟʽʣʽʧ ʪװʩʝʪʽʥ 

ʮʠʣʠʥʜʨ ʧʽʰʽʥʜʽ ײץʙʳʨʜʳש ʨʘʜʠʫʩʳ ὶ πȟψπ ̍ ,̍ ʩײʡʳץʪʳסʳ ʞʦץ ʳʜʳʩʪʳש 

ʤʘʩʩʘʩʳ m1 =70Āʛ, =́3,14. 

1-ʢʝʩʪʝʜʝ ʘʥʳץʪʘʤʘʜʘ ʢʝʣʪʽʨʽʣʛʝʥ ʝʢʽ ʨʝʪ ʜʠʩʪʠʣʣʷʮʠʷʣʘʥסʘʥ ʩʫʜʳש ʙʝʪʪʽʢ 

ʢʝʨʽʣʫ ʢʦʵʬʬʠʮʠʝʥʪʽʥʽש ʪʝʤʧʝʨʘʪʫʨʘסʘ ʪᴅʫʝʣʜʽʣʽʛʽ ʤʝʥ ʙʽʟʜʽש ʘʣסʘʥ 

ʥᴅʪʠʞʝʣʝʨʽʤʽʟʜʝ ʢʝʣʪʽʨʽʣʛʝʥ. ʂʝʩʪʝʜʝʥ ʦʣʘʨʜʳש ʙʽʨ-ʙʽʨʽʥʝʥ ʘʫʳʪץʫʳ ʰʘʤʘʣʳ 

ʝʢʝʥʜʽʛʽ ʢᴇʨʽʥʝʜʽ.  

 

ʂʝʩʪʝ 1. ɽʢʽ ʨʝʪ ʜʠʩʪʠʣʣʷʮʠʷʣʘʥϤʘʥ ʩʫʜʳϬ ʙʝʪʪʽʢ ʢʝʨʽʣʫ 

ʢʦʵʬʬʠʮʠʝʥʪʽʥʝ ʪʝʤʧʝʨʘʪʫʨʘʥʳϬ ϸʩʝʨʽ. 

 
ʊ,ʂ ůʭρπ

˚

̍
τ mʭρπʢʛ ůʭρπ

˚

̍
 Ў„

„
ϽρππϷ 

300 71,30 0,336 71,12  

 

 

 

0,07 

310 69,53 0,328 69,33 

320 67,15 0,317 67,12 

330 66,42 0,313 66,17 

340 64,25 0,304 64,22 

350 62,18 0,294 62,07 

360 60,10 0,285 59,92 

370 58,63 0,277 58,47 

 

ʂʝʩʪʝ 2. ʊʦʣʫʦʣ ʤʝʥ ʩʽʨʢʝ ϨʳʰϨʳʣʳʥʳϬ ʙʝʪʪʽʢ ʢʝʨʽʣʫ 

ʢʦʵʬʬʠʮʠʝʥʪʪʝʨʽʥʝ ʪʝʤʧʝʨʘʪʫʨʘʥʳϬ ϸʩʝʨʽ. 

 
ʊʦʣʫʦʣ ʉʽʨʢʝʩʫ ץʳʰץʳʣʳ 

ʊ,ʂ  ůʭ
˚

̍
 ЎⱭ

Ɑ
Ͻ Ϸ 

mʭ ʢʛ ůʭ
˚

̍
 ЎⱭ

Ɑ
Ͻ Ϸ 

300 0,290 27,60  

 

 

0,03 

0,100 26,60  

 

 

0,04 

310 0,287 26,41 0,096 25,59 

320 0,285 25,20 0,093 24,65 

330 0,281 24,00 0,090 23,70 

340 0,277 22,80 0,089 22,60 

350 0,274 21,70 0,085 21,63 

360 0,272 20,60 0,081 20,70 

370 0,269 19,62 0,078 19,60 

 

1 ʞᴅʥʝ 2 ʩʫʨʝʪʪʝʨʜʝ ʪʦʣʫʦʣ ʤʝʥ ʩʽʨʢʝʩʫ ץʳʰץʳʣʳʥʳש ʙʝʪʪʽʢ ʢʝʨʽʣʫ 

ʢʦʵʬʬʠʮʠʝʥʪʪʝʨʽʥʽש ʪʝʤʧʝʨʘʪʫʨʘסʘ ʪᴅʫʝʣʜʽʣʽʢ ʛʨʘʬʠʢʪʝʨʽ ʢᴇʨʩʝʪʽʣʛʝʥ. 
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ʉʫʨʝʪ 1. ʊϸʞʽʨʠʙʝ ʞʘʩʘʫ ʘʨϨʳʣʳ Ϻʣʰʝʥʛʝʥ ʧʘʨʘʤʝʪʨʣʝʨʤʝʥ ʝʩʝʧʪʝʣʛʝʥ 

ʪʦʣʫʦʣʜʳϬ ʙʝʪʪʽʢ ʢʝʨʽʣʫ ʢʦʵʬʬʠʮʠʝʥʪʽʥʽϬ ʪʝʤʧʝʨʘʪʫʨʘϤʘ ʪϸʫʝʣʜʽʣʽʢ ʛʨʘʬʠʛʽ. 

 

ʎʠʣʠʥʜʨ ʧʽʰʽʥʜʽ ʳʜʳʩץʘ װʟʽʣʽʧ ʪװʩʢʝʥ ʪʘʤʰʳʥʳש ʤʘʩʩʘʩʳ ʵʣʝʢʪʨʦʥʜʳ 

ʪʘʨʘʟʳʤʝʥ ᴇʣʰʝʥʝʜʽ. ɸʣסʘʰץʳʜʘ ʙʦʩ ʳʜʳʩʪʳש ʩʦʜʘʥ ʩʦש ʩײʡʳסʳ ʙʘʨ ʳʜʳʩʪʳש 

ʤʘʩʩʘʣʘʨʳ ᴇʣʰʝʥʽʧ, ʩײʡʳסʳ ʙʘʨ ʳʜʳʩʪʳש ʤʘʩʩʘʩʳʥʘʥ ʙʦʩ ʳʜʳʩʪʳש ʤʘʩʩʘʩʳʥ 

ʘʣʫ ʘʨץʳʣʳ ʩײʡʳץʪʳש ʤʘʩʩʘʩʳʥ ʘʥʳץʪʘʧ ʦʪʳʨʜʳ. 

ʂʝʣʪʽʨʽʣʛʝʥ ʢʝʩʪʝʣʝʨ ʤʝʥ ʪײʨסʳʟʳʣסʘʥ ʛʨʘʬʠʢʪʝʨʜʝʥ ʟʝʨʪʪʝʣʛʝʥ 

ʩײʡʳץʪʘʨʜʳש ʙʝʪʪʽʢ ʢʝʨʽʣʫ ʢʦʬʬʠʮʠʝʥʪʪʝʨʽʥʽש ʪʝʤʧʝʨʘʪʫʨʘ ʞʦסʘʨʳʣʘסʘʥʜʘ 

ʢʝʤʠʪʽʥʜʽʛʽʥ ʢᴇʨʝʤʽʟ. ů=ů(ʊ) ʬʫʥʢʮʠʷʩʳ ʩʳʟʳץʪʳ ʙʘʡʣʘʥʳʩʪʳ ʝʤʝʩ ʝʢʝʥʜʽʛʽ 

ʙʘʡץʘʣʘʜʳ. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʉʫʨʝʪ 2. ʊϸʞʽʨʠʙʝ ʞϮʟʽʥʜʝ Ϻʣʰʝʧ ʘʣʳʥϤʘʥ ʧʘʨʘʤʝʪʨʣʝʨ ʙʦʡʳʥʰʘ 

ʝʩʝʧʪʝʣʛʝʥ ʩʽʨʢʝʩʫ ϨʳʰϨʳʣʳʥʳϬ ʪʝʤʧʝʨʘʪʫʨʘϤʘ ʪϸʫʝʣʜʽʣʽʢ ʛʨʘʬʠʛʽ. 

ʊ, ʂ 

 

370 

 

360 

 

350 

 

340 

 

330 

 

320 

 

310 

 

300 
 

ůʭρπ
ʅ

ʤ
   2  2,20  2,40  2,60  2,80 

ʊ, ʂ 

 

370 

 

360 

 

350 

 

340 

 

330 

 

320 

 

310 

 

300 
 

ůʭρπ
ʅ

ʤ
   2  2,20  2,40  2,60  2,80 
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ϧʦʨʳʪʳʥʜʳ. ʊᴅʞʽʨʠʙʝ ʞװʟʽʥʜʝ ʪʦʣʫʦʣ ʤʝʥ ʩʽʨʢʝ ץʳʰץʳʣʳʥʳש ʙʝʪʪʽʢ 

ʢʝʨʽʣʫ ʢʦʵʬʬʠʮʠʝʥʪʽʥʽש ʪʝʤʧʝʨʘʪʫʨʘסʘ ʪᴅʫʝʣʜʽʣʽʛʽʥ ʝʩʝʧʪʝʫ װʰʽʥ ץʘʞʝʪʪʽ 

ʧʘʨʘʤʝʪʨʣʝʨ ᴇʣʰʝʥʽʧ, ʢʝʩʪʝʣʝʨ ʪʦʣʪʳʨʳʣʳʧ, ů=ů(ʊ) ʛʨʘʬʠʢʪʝʨʽ ʪײʨסʳʟʳʣʳʧ, 

ʘʣʳʥסʘʥ ʥᴅʪʠʞʝʣʝʨ ʪʘʣץʳʣʘʥסʘʥ. 

 

 ʘʥ ᴅʜʝʙʠʝʪʪʝʨ ʪʽʟʽʤʽסʦʣʜʘʥʳʣפ
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2001. 
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ˮ˸˸̂˹˻˶˻˥ˮ̒˶̍ s ˹́ˮ˥˩˹˨˱ x ˩˯́ˢ˾ˢ˽́ˢ̂ 
˨˱˿́˩˸˩˿˱˸˩˹ ̏ ˯˸˩˾ˮ̒ ˬ ˹˩ ˹ ̂́́ˢ˶ˮ̒ 
ˢ˾ˢ˽ˢ˯̍˸˨̍˶ˢ˾̍˹̍ x ˮ˻˶˻˥ˮ̒˿̍ ˸ ˩ ˹
̏˴˻˶˻˥ˮ̒˿̍˹ ˭ ˩˾́́˩̂ ˨˱˿˱˹ ˬ ˩́˱˶˨˱˾̂ 

 

 

ʆʤʘʨʭʘʥץʳʟʳ ᴄ., ʉʘʪʪʘʨ ױ.ᴄ. 
ʄʠʨʘʩ ʫʥʠʚʝʨʩʠʪʝʪʽ, ʐʳʤʢʝʥʪ Ϩ. 

 

 

ɹײʣ ʞײʤʳʩʪʘ ʠʤʤʫʥʦʣʦʛʠʷʣʳץ ʟʝʨʪʪʝʫʣʝʨʜʽש ʥᴅʪʠʞʝʣʝʨʽ ʢʝʣʪʽʨʽʣʛʝʥ 

ʞᴅʥʝ ʛʝʤʘʛʛʣʶʪʠʥʘʮʠʷ ʨʝʘʢʮʠʷʣʘʨʳʥʳש ʪʠʽʤʜʽʣʽʛʽ ʢᴇʨʩʝʪʽʣʛʝʥ. 

ʊϮʡʽʥ ʩϺʟʜʝʨ: ʠʤʤʫʥʜʳץ ʞװʡʝ, ʠʤʤʫʥʦʣʦʛʠʷʣʳץ ʘʥʪʠʛʝʥ, ʵʡʤʝʨʠʷ, 

ʥʫʪʪʘʣʠʷ, ʧʘʨʘʟʠʪʪʝʨ. 
 

 

ʀʤʤʫʥʜʳץ ʞװʡʝʥiש ʵʚʦʣʶʮʠʷʣʳץ ʜʘʤʫ ʙʘʨʳʩʳʥʜʘ ʢʦʥʩʪʠʪʫʮʠʘʣʜʳץ, 

ʬʘʛʘʮʠʪʘʨʣʳץ ʞᴅʥʝ ʣʠʤʬʦʠʜʪʳץ ʠʤʤʫʥʠʪʝʪ ץʘʣʳʧʪʘʩץʘʥ. 

ʂʦʥʩʪʠʪʫʮʠʘʣʜʳץ ʠʤʤʫʥʠʪʝʪ ʥʝʛiʟiʥʝʥ ײʩʘץ ʘסʟʘʣʘʨʜʘ (ʙʘʢʪʝʨʠʷ, 

ʩʘשʳʨʘʫײץʣʘץ), ʙʘʣʜʳʨʣʘʨʜʘ ʞᴅʥʝ ʞʦסʘʨסʳ ʩʘʪʳʣʳ ᴇʩiʤʜiʢʪʝʨʜʝ ץʘʣʳʧʪʘʩץʘʥ. 

ɹײʣ ʠʤʤʫʥʠʪʝʪ, ʪʫʘ ʙiʪʢʝʥ ʠʤʤʫʥʠʪʝʪ ʙʦʣʳʧ ʩʘʥʘʣʘʜʳ. ᴇʩiʤʜiʢʪʝʨ ʤʝʥ 

ʞʘʥʫʘʨʣʘʨʜʳש ʙʝʣʛiʣi ʙiʨ ʪװʨi, ʪʦʙʳ, ʪץײʳʤʜʘʩʪʘʨʳ, ʢʣʘʩʪʘʨʳ ʞᴅʥʝ ʪʠʧʪʝʨiʥʜʝ 

ʢʝʡʙiʨ ʞץײʧʘʣʳ ʞᴅʥʝ ʠʥʚʘʟʠʷʣʳץ ʘʫʨʫʣʘʨ ץʦʟʜʳʨסʳʰʪʘʨʳ ʜʘʤʠ ʘʣʤʘʡʜʳ. 
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ʄʳʩʘʣʳ, ʙʫʳʥʘʷץʪʳʣʘʨ ʚʠʨʫʩ ʞᴅʥʝ ʨʠʢʢʝʪʩʠʦʟʜʳ ʘʫʨʫʣʘʨʤʝʥ ʘʫʳʨʤʘʡʜʳ. 

ʊʦʧʘʣʘש ʘʫʨʫʳ ץʦʟʜʳʨסʳʰʳ ʩװʪץʦʨʝʢʪiʣʝʨʜiש ʢᴇʙiʥʝ ᴅʩʝʨ ʝʪʢʝʥʤʝʥ, ײץʩʪʘʨʜʳ 

ʘʫʳʨʪʘ ʘʣʤʘʡʜʳ. ʆʙʘ ʘʫʨʫʳʥʘ ʠʪʪʝʨʜiש ʢʝʡʙiʨi: ʥʝʤiʩ ʦʚʯʘʨʢʘʩʳ, ʪʘʟʳ ʪ.ʙ. 

ʪץײʳʤʜʘʨʳ ʪᴇʟiʤʩiʟ ʢʝʣʝʜi. 

ʆʪʘʥʜʳץ ʞᴅʥʝ ʰʝʪʝʣʜʽʢ ʟʝʨʪʪʝʫʰʽʣʝʨ ʝשʙʝʢʪʝʨʽʥʽש ʤᴅʣʽʤʝʪʪʝʤʝʩʽʥʝʥ 

ʢװʡʽʩ ץʘʡʳʨʘʪʳʥ ʞʘʥʫʘʨʣʘʨʜʘ ʢʝʟʜʝʩʝʪʽʥ ʥʫʪʪʘʣʠʦʟ ʘʫʨʫʳ ʝʣ ʵʢʦʥʦʤʠʢʘʩʳʥʘ 

ᴇʪʝ ʢᴇʧ ʟʘʣʘʣ ʢʝʣʪʽʨʝʪʽʥʜʽʛʽ ʢᴇʨʩʝʪʽʣʛʝʥ. ɹײʣ ʤᴅʣʽʤʝʪʪʝʨ פʘʟʘץʩʪʘʥʜʘסʳ ʽʨʽ- ץʘʨʘ 

ʤʘʣ ʰʘʨʫʘʰʳʣʳסʳ ʤʝʥ ץʦʡ ʰʘʨʫʘʰʳʣʳסʳʥʳש ʝʣʝʫʣʽ ʜʘʤʫʳʥʘ ʢʝʜʝʨʛʽ 

ʢʝʣʪʽʨʝʪʽʥ ʵʡʤʝʨʠʷ ʞᴅʥʝ ʥʫʪʪʘʣʠʦʟ ʘʫʨʫʳʥ ʙʘʣʘʫ ʞᴅʥʝ ʝʤʜʝʫ ʞײʤʳʩʪʘʨʳʥʳש 

ʤʘשʳʟʜʳʣʳסʳʤʝʥ ᴇʟʝʢʪʽʣʽʛʽʥ ʢᴇʨʩʝʪʝʜʽ [1]. 

ʕʡʤʝʨʠʷ ʙײʣ ʪװʨ ʪʫʨʘʣʳ apicomplexan ʘʫʨʫʜʳ ʪʫʜʳʨʫסʘ ץʘʙʽʣʝʪʪʽ ᴅʨ ʪװʨʣʽ 

ʪװʨʣʝʨʜʽ ץʘʤʪʠʪʳʥ ʧʘʨʘʟʠʪʪʝʨ ʢʦʢʮʠʜʠʦʟ ʩʠʷץʪʳ ʞʘʥʫʘʨʣʘʨʜʘ ʙʦʣʘʜʳ ʽʨʽ ץʘʨʘ, 

 ʡʽʩװʪʘʨ (ᴅʩʽʨʝʩʝ ʢʦʪʷʪ) ʞᴅʥʝ ʦʜʘʥ ʢʽʰʽ ʢץʤʳʩʳ ,(ʰʽʢʪʝʨװᴅʩʽʨʝʩʝ ʢ) ʩ ʝʪʽ, ʠʪʪʝʨײץ

 ʨʣʝʨʽ ʙʦʣʳʧװʦʡ ʞᴅʥʝ ʝʰʢʽ. ʕʡʤʝʨʠʷ ʪץ ʽʰʽʥʜʝ שʘʡʳʨʘʪʳʥ ʤʘʣʜʘʨ ʦʥʳץ

ʩʘʥʘʣʘʜʳ ʤʦʥʦʢʩʝʥʜʽ, ᴇʡʪʢʝʥʽ ʪʽʨʰʽʣʽʢ ʮʠʢʣʽ ʙʽʨ ʠʝʩʽʥʽש ʽʰʽʥʜʝ ʘʷץʪʘʣʘʜʳ, ʘʣ 

ʩʪʝʥʦʢʩʝʥʜʽ, ᴇʡʪʢʝʥʽ ʦʣʘʨ ʙʽʨץʘʪʘʨ ʝʨʝʢʰʝ ʞʘסʜʘʡʣʘʨʜʳ ʘʥʳץʪʘסʘʥʳʤʝʥ, ʭʦʩʪץʘ 

ʪᴅʥ. ɹײʣ ʪװʨʜʽש ʪװʨʣʝʨʽ ʢᴇʧʪʝʛʝʥ ʠʝʣʝʨʜ ̔ ʞץײʪʳʨʘʜʳ. ʆʪʳʟ ʙʽʨ ʪװʨʜʽש 

ʢʝʟʜʝʩʝʪʽʥʽ ʙʝʣʛʽʣʽ ʞʘʨץʘʥʘʪʪʘʨ (Chiroptera), ʝʢʝʫʽ ʪʘʩʙʘץʘʜʘ ʞᴅʥʝ 130 ʘʪʘʣסʘʥ 

ʙʘʣʳץʪʘʨ ʙʘʣʳץʪʳ ʞץײʪʳʨʘʜʳ. ɽʢʽ ʪװʨ (E. ʬʦʢʘ ʞᴅʥʝ E. weddelli) ʠʪʙʘʣʳץʪʘʨʜʳ 

ʞץײʪʳʨʘʜʳ. ɹʝʩ ʪװʨ ʣʘʤʘʣʘʨ ʤʝʥ ʘʣʴʧʘʢʘʣʘʨʜʳ ʞץײʪʳʨʘʜʳ: E. ʘʣʴʧʘʢʘ, E. 

ivitaensis, E. lamae, E. macusaniensis, ʞᴅʥʝ E. punonensis. ɹʽʨץʘʪʘʨ ʪװʨʣʝʨʽ 

ʢʝʤʽʨʛʽʰʪʝʨʜʽ ʞץײʪʳʨʘʜʳ, ʩʦʥʳש ʽʰʽʥʜʝ E. couesii, E. ʢʠʥʩʝʣʣʘʡ, E. ʧʘʣʫʩʪʨʠʩ, 

E. ojastii ʞᴅʥʝ E. oryzomysi. ɹʘʩץʘʣʘʨʳ ײץʩʪʘʨʜʳ ʞץײʪʳʨʘʜʳ (E. ʥʝʢʘʪʨʠʢʩ ʞᴅʥʝ 

E. tenella), ץʦʷʥʜʘʨ (E. stiedae) ʞᴅʥʝ ʤʘʣ (E. bovis, E. ellipsoidalis, ʞᴅʥʝ E. 

zuernii). 

ʊʘʨʘʣסʘʥ ʪװʨʣʝʨʽ ʕʡʤʝʨʠʷ ʽʨʽ ץʘʨʘ ʤʘʣʜʳש ʢʦʢʮʠʜʠʦʟʳʥ ʪʫʜʳʨʘʜʳ E. 

bovis, E. zuernii, ʞᴅʥʝ E. auburnensis. ɾʘʩ, ʩʝʟʽʤʪʘʣ ʙײʟʘʫʜʘ 50 000-סʘ ʞʫʳץ 

ʞץײʧʘʣʳ ʘʫʨʫ ʙʦʣʘʜʳ ʜʝʧ ʝʩʝʧʪʝʣʝʜʽ ʦʦʮʠʩʪʘʣʘʨ ʘʫrʨ ʘʫʨʫ ʪʫʜʳʨʫʳ ʤװʤʢʽʥ. 

ʕʡʤʝʨʠʷ ʠʥʬʝʢʮʠʷʣʘʨ ײץʩ ʰʘʨʫʘʰʳʣʳסʳʥʘ ʝʨʝʢʰʝ ʟʠʷʥ ʪʠʛʽʟʝʜʽ ʞᴅʥʝ ɸʤʝʨʠʢʘ 

 ʘסʳʥסʨʘʤʘ ʐʪʘʪʪʘʨʳʥʘ ʞʳʣ ʩʘʡʳʥ 1,5 ʤʠʣʣʠʘʨʜ ʜʦʣʣʘʨʜʘʥ ʘʩʪʘʤ ʰʳײפ

 ʳʟʜʳשʳʜʘʥ ʤʘסʨײʪ ץʘʨʘʩʳʥʜʘ ʵʢʦʥʦʤʠʢʘʣʳ שʩʪʘʨʳʥʳײץ ʡת .ʰʳʨʘʡʜʳײ

ʪװʨʣʝʨʛʝ ʞʘʪʘʜʳ E. tenella, E. acervulina, ʞᴅʥʝ E. ʤʘʢʩʠʤʫʤ. ʂʝʡʽʥʽʨʝʢ ʘʪʘʣʘʪʳʥ 

ʦʦʮʠʩʪʘʣʘʨ ʕʡʤʝʨʠʷ ʩʪʘʡʜʘʡ ʘʣסʘʰ ʨʝʪ ʛʦʣʣʘʥʜʠʷʣʳץ ʤʠʢʨʦʩʢʦʧʠʩʪ ʢᴇʨʜʽ 

ɸʥʪʦʥʠ ʚʘʥ ʃʝʚʝʥʭʫʢ (1632-1723) ᴇʪ ʘ װʡ ץʦʷʥ 1674 ʞ. ʊץײʳʤ ʥʝʤʽʩʪʽש ʘʪʳʤʝʥ 

ʘʪʘʣסʘʥ ʟʦʦʣʦʛ ʊʝʦʜʦʨ ʕʡʤʝʨ (1843-1898). 

ʆʩ r ʫʘץʳʪץʘ ʜʝʡiʥ ʵʡʤʝʨʠ ̫ ʞᴅʥʝ ʥʫʪʪʘʣʠʷ ʧʘʨʘʟʠʪʽʥʽש ʪʘʨʘʣʫʳ 

ʟʝʨʪʭʘʥʘʣʘʣʳץ, ʧʘʨʘʟʠʪʦʣʦʛʠʷʣʳץ, ʵʧʠʟʦʦʪʦʣʦʛʠʷʣʳץ ᴅʜiʩʪʝʨʤʝʥ ʟʝʨʪʪʝʣiʧ 

ʢʝʣʛʝʥ.  

ɿʝʨʪʭʘʥʘʣʳץ ʘʥʳץʪʘʫ ʘʨץʳʣʳ ʪʦסʳʰʘʨʣʘʨ ʵʢʦʣʦʛʠʷʩʳʥ ʟʝʨʪʪʝʫʜiש 

ʜʝᴇʟiʥʜiʢ ʢʝʤʰiʣiʛi ʙʘʨ.  

- ʕʡʤʝʨʠʷ ʞᴅʥʝ ʥʫʪʪʘʣʠʷ ʧʘʨʘʟʠʪʽʥ ʟʝʨʪʪʝʫ ʞײʤʳʩʪʘʨʳʥ ʢʝשiʥʝʥ ʞװʨʛiʟʫ 

 ;ʳסʠʳʥʰʳʣʳץ

- ᴇʟʜʝʨiʥiש ʙiʨ ʪʦʧʪʘסʳ ץʘʨʘʧʘʡʳʤʜʳʣʘʨ ʙiʨ-ʙiʨiʥʝ ץײʩʘʩ ʙʦʣסʘʥʜʳץʪʘʥ 

ʦʣʘʨʜʳ ʘʡʳʨʫ װʰʽʥ ʘʨʥʘʡʳ ײץʨʘʣʜʘʨ ʤʝʥ ʟʝʨʪʭʘʥʘʣʘʨʜʘ ʟʝʨʪʪʝʫ ʢʝʨʝʢ. 



 ϧʘʟʽʨʛʽ ʟʘʤʘʥϤʳ Ϥʳʣʳʤ ʤʝʥ ʙʽʣʽʤ ʙʝʨʫʜʽϬ ʞʘϤʜʘʡʳ ʞϸʥʝ ʙʦʣʘʰʘϨʪʘϤʳ ʜʘʤʫʳ 
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ʆʩʳʥʳש ʙʘʨʣʳסʳ ʥʫʪʪʘʣʠʷ ʧʘʨʘʟʠʪʽʥ ʟʝʨʪʪʝʫʛʝ ʞʘשʘ ᴅʜiʩʪʝʨʜi ץʦʣʜʘʥʫ 

ʢʝʨʝʢʪiʛiʥ ʢᴇʨʩʝʪʝʜi. 

ʂʝʡiʥʛi ʢʝʟʜʝ ʵʡʤʝʨʠʷ, ʥʫʪʪʘʣʠʷ ʧʘʨʘʟʠʪʽʥ ʟʝʨʪʪʝʫʛʝ ʠʤʤʫʥʦʣʦʛʠʷʣʳץ 

ᴅʜiʩʪʝʨ ץʦʣʜʘʥʳʣʘ ʙʘʩʪʘʜʳ. ʂᴇʧʪʝʛʝʥ סʘʣʳʤʜʘʨʜʳˁ ʟʝʨʪʪʝʫʣʝʨʽʥʜʝ ʂɹʈ ʞᴅʥʝ 

ʙʘʩץʘ ʩʝʨʦʣʦʛʠʷʣʳץ ʨʝʘʢʮʠʷʣʘʨʜʳ ʵʡʤʝʨʠʷ, ʥʫʪʪʘʣʠʷ ʧʘʨʘʟʠʪʽʥʽש ʪʘʨʘʣʫʳʥ 

ʘʥʳץʪʘʫסʘ ʙʦʣʘʪʳʥʜʳסʳ ʢᴇʨʩʝʪʽʣʛʝʥ. ɼʝʛʝʥʤʝʥ, ʢᴇʨʩʝʪʽʣʛʝʥ ʨʝʘʢʮʠʷʣʘʨʜʳש 

ʢᴇʧʪʝʛʝʥ ʢʝʤʰʽʣʽʢʪʝʨʽ ʟʝʨʪʪʝʫ ʥᴅʪʠʞʝʩʽʥʽש ʜײʨʳʩʪʳסʳʥʘ ᴅʩʝʨʽʥ ʪʠʛʽʟʝʪʽʥʜʽʛʽʜʝ 

ʝʩʢʝʨʪʽʣʛʝʥ. ʉʦʣ ʩʝʙʝʧʪʽ ʵʡʤʝʨʠʷ, ʥʫʪʪʘʣʠʷ ʧʘʨʘʟʠʪʽʥʽש ʪʘʨʘʣʫʳʥ ʘʥʳץʪʘסʘʥʜʘ 

ʩʝʨʦʣʦʛʠʷʣʳץ ʨʝʘʢʮʠʷʣʘʨ ʢʦʤʧʣʝʢʩʪʽ ʰʝʰʫʜʽ ʢʝʨʝʢ ʝʪʝʜʽ. 

ʇʘʨʘʟʠʪʪʝʨʜʽש ʘʥʪʠʛʝʥʜʝʨiʥ ʘʣʫ, ʦʥʳ ʪʦסʳʰʘʨʣʳץ ʘʫʨʫʣʘʨʜʳש 

ʜʠʘʛʥʦʩʪʠʢʘʩʳʥʘ ץʦʣʜʘʥʫ ʞײʤʳʩʳ ᴅʣi ʞװʨʛiʟiʣiʧ ʢʝʣʝʜi. ɹײʣ װʰʽʥ ʢᴇʧʪʝʛʝʥ 

ᴅʜiʩʪʝʨ ץʦʣʜʘʥʳʣʘʜʳ. 

ʂʝʡiʥʛi ʢʝʟʜʝ ʧʘʨʘʟʠʪʪʝʨʜʽש ʘʥʪʠʛʝʥʜʝʨiʥ ʘʣʫ װʰʽʥ ʫʣʴʪʨʘʜʳʙʳʩʧʝʥ ᴅʩʝʨ 

ʝʪʫ ᴅʜiʩi ץʦʣʜʘʥʳʣʘ ʙʘʩʪʘʜʳ. 

ɹײʣ ᴅʜiʩʪiש ʢᴇʧʪʝʛʝʥ ʘʨʪʳץʰʳʣʳץʪʘʨʳ ʙʦʣʜʳ. ɸʪʘʧ ʘʡʪץʘʥʜʘ ʘʣʳʥסʘʥ 

ʧʘʨʘʟʠʪʪʝʨ ʘʥʪʠʛʝʥʜʝʨi ʙʘʩץʘ ʭʠʤʠʷʣʳץ ʟʘʪʪʘʨʤʝʥ (ץʳʰץʳʣʜʘʨ, ʩiʣʪiʣʝʨ ʪ.ʙ.) 

ʘʨʘʣʘʩʧʘʡʜʳ. ʉʦʥʳʤʝʥ ʙiʨʛʝ ʫʣʴʪʨʘʜʳʙʳʩ ʪʝʨʙʝʣiʩiʥ, ץʫʘʪʪʳʣʳסʳʥ, ᴅʩʝʨ ʝʪʫ 

ʫʘץʳʪʳʥ ᴇʟʛʝʨʪʫ ʘʨץʳʣʳ ʪʦסʳʰʘʨʣʘʨʜʳ ʙʝʣʛiʣi ʤᴇʣʰʝʨʛʝ ʜʝʡiʥ ʙᴇʣʰʝʢʪʝʫʛʝ 

ʙʦʣʘʜʳ. ʆʩ rᴅʜiʩʪʝʨʤʝʥ ʞװʨʛiʟiʣʛʝʥ ʞײʤʳʩʪʘʨ ʙʘʨʳʩʳʥʜʘ ʵʡʤʝʨʠʷ, ʥʫʪʪʘʣʠʷ 

ʧʘʨʘʟʠʪʽʥʽש ʝʨiʪiʣʛʝʥ ʘʥʪʠʛʝʥʜʝʨi ʘʣʳʥʜʳ.  

ʀʤʤʫʥʦʣʦʛʠʷʣʳץ ʨʝʘʢʮʠʷʣʘʨʜʳש i ihʥʜʝ ʩʝʟiʤʪʘʣʜʳסʳ ʞʦסʘʨʳ 

ʘʥʪʠʜʝʥʝʥʽ ʙʝʡʪʘʨʘʧʪʘʫ ʨʝʘʢʮʠʷʩʳʥ ʵʡʤʝʨʠʷ, ʥʫʪʪʘʣʠʷ ʧʘʨʘʟʠʪʽʥ ʘʥʳץʪʘʫ 

ʙʘʨʳʩʳʥʜʘ ʩʝʟiʤʪʘʣʜʳסʳ ʤʝʥ ᴇʟiʥʜiʢ ʪᴅʥʜiʛi ʞʦסʘʨʳ ʘʥʪʠʛʝʥʜiʢ ʵʨʠʪʨʦʮʠʪʪi 

ʜʠʘʛʥʦʩʪʠʢʫʤʜʘʨ ץʘʞʝʪ. 

ʕʨʠʪʨʦʮʠʪʪi ʜʠʘʛʥʦʩʪʠʢʫʤʜʳ ʘʣʫ װʰʽʥ, ʵʡʤʝʨʠʷ, ʥʫʪʪʘʣʠʷ ʧʘʨʘʟʠʪʽʥʽש 

ʩʝʟiʤʪʘʣʜʳסʳ ʤʝʥ ᴇʟiʥʜiʢ ʪᴅʥʜiʛi ʞʦסʘʨʳ ʘʥʪʠʛʝʥ ʢʦʤʧʦʥʝʥʪʪʝʨi 

ʧʘʡʜʘʣʘʥʳʣʜʳ. ʕʡʤʝʨʠʷ, ʥʫʪʪʘʣʠʷ ʧʘʨʘʟʠʪʽʥʽש ʵʨʠʪʨʦʮʠʪʪi ʜʠʘʛʥʦʩʪʠʢʫʤʜʘʨʳʥ 

ʞʘʩʘʫ װʰʽʥ ʙiʨʥʝʰʝ ᴅʜiʩʪʝʨʜi ʩʘʣʳʩʪʳʨʤʘʣʳ ץʦʣʜʘʥʫ ʘʨץʳʣʳ ʘʣʳʥסʘʥ 

ʘʥʪʠʛʝʥʜʝʨ ʟʝʨʪʪʝʣʜi.  

ʆʩ r ʘʣʳʥסʘʥ ʘʥʪʠʛʝʥ ʢʦʤʧʦʥʝʥʪʪʝʨiʥʝʥ ʵʡʤʝʨʠʷ ʞᴅʥʝ ʥʫʪʪʘʣʠʷ 

ʧʘʨʘʟʠʪʽʥʽש ʪʘʨʘʣʫʳʥ ʘʥʳץʪʘʫסʘ ʘʨʥʘʣסʘʥ ʩʝʟiʤʪʘʣʜʳסʳ ʞʦסʘʨʳ ʂɹʈʩʳʥʘ 

 ʘʞʝʪʪi ʵʨʠʪʨʦʮʠʪʪi ʜʠʘʛʥʦʩʪʠʢʫʤʜʘʨ ʘʣʫ ᴅʜiʩʪʝʨi ʟʝʨʪʪʝʣʜi. ʕʡʤʝʨʠʷ, ʥʫʪʪʘʣʠʷץ

ʧʘʨʘʟʠʪʽʥʽש ʘʥʪʠʛʝʥʜʝʨiʥ ʵʨʠʪʨʦʮʠʪʢʝ ʦʨʥʳץʪʳʨʫ ʙʘʨʳʩʳʥʜʘ ʢᴇʧʪʝʛʝʥ 

ʭʠʤʠʷʣʳץ ʢʦʥʴʶʛʘʪʪʘʨ: ʪʘʥʠʥ ʞᴅʥʝ ʨʠʚʘʥʦʣ ʘʣʳʥʳʧ ʪʝʢʩʝʨiʣʜi.  

ɸʥʪʠʛʝʥʜʝʨʜiש ʬʠʟʠʢʘʣʳץ ʞᴅʥʝ ʭʠʤʠʷʣʳץ ץʘʩʠʝʪʪʝʨiʥʝ ʙʘʡʣʘʥʳʩʪʳ 

ʵʨʠʪʨʦʮʠʪʢʝ ʦʨʥʳץʪʳʨʫ ʙʝʣʛiʣi ʙiʨ ʢʦʥʴʶʛʘʪʪʘʨ ʘʨץʳʣʳ ʞʦסʘʨʳ ʜᴅʨʝʞʝʜʝ 

ʞװʨʝʪiʥʜiʛi ʟʝʨʪʪʝʣʜi. 

ʕʡʤʝʨʠʷ ʞᴅʥʝ ʥʫʪʪʘʣʠʷ ʧʘʨʘʟʠʪʽʥʽש ʵʨʠʪʨʦʮʠʪʪi ʜʠʘʛʥʦʩʪʠʢʫʤʜʘʨʳʥ ʘʣʫ 

i שʢʦʥʴʶʛʘʪʪʘʨʜʳ ץʘʥ ʭʠʤʠʷʣʳסʰʽʥ ʧʘʡʜʘʣʘʥʳʣװ ihʥʜʝ ʪʠiʤʜiʩi ʨʠʚʘʥʦʣ 

ʝʢʝʥʜiʛi ʘʥʳץʪʘʣʜʳ. ʊʘʥʠʥʤʝʥ 1:600, ʘʣ ʨʠʚʘʥʦʣ ᴅʜiʩiʤʝʥ ʘʣʳʥסʘʥ ʵʨʠʪʨʦʮʠʪʪi 

ʜʠʘʛʥʦʩʪʠʢʫʤסʘ ʪʦסʳʰʘʨ ʘʥʪʠʛʝʥʜʝʨi ʙʘʩץʘ ᴅʜiʩʪʝʨʤʝʥ ʩʘʣʳʩʪʳʨסʘʥʜʘ 2-4 ʝʩʝ 

ʢʝʤ ʘʣʳʥʜʳ. 

ɾװʨʛiʟiʣʛʝʥ ʟʝʨʪʪʝʫʣʝʨ ʥᴅʪʠʞʝʩiʥʜʝ ʵʡʤʝʨʠʷ, ʥʫʪʪʘʣʠʷ ʧʘʨʘʟʠʪʽʥʽש 

ʵʨʠʪʨʦʮʠʪʪi ʜʠʘʛʥʦʩʪʠʢʫʤʜʘʨʳʥ ʜʘʡʳʥʜʘʫ װʰʽʥ ʘʥʪʠʛʝʥʜi ʵʨʠʪʨʦʮʠʪʢʝ 



 Current state and prospects of development of modern science and education 

40 

ʨʠʚʘʥʦʣ ᴅʜiʩiʤʝʥ ʦʨʥʳץʪʳʨʫ ʙʘʨʳʩʳʥʜʘ ʘʟ ʘʥʪʠʛʝʥ ʧʘʡʜʘʣʘʥʫ ʘʨץʳʣʳ 

ʩʝʟiʤʪʘʣʜʳסʳ ʞʦסʘʨʳ ʜʠʘʛʥʦʩʪʠʢʫʤʜʘʨ ʘʣʳʥʘʪʳʥʳ ʘʥʳץʪʘʣʜʳ. ʆʩ rᴅʜiʩʧʝʥ 

ʘʣʳʥסʘʥ ʵʨʠʪʨʦʮʠʪʪi ʜʠʘʛʥʦʩʪʠʢʫʤʜʘʨ ʩʝʨʠʷʣʘʨʳ ʟʝʨʪʭʘʥʘʣʘʨʜʘ ʪʝʢʩʝʨiʣiʧ 

ʵʡʤʝʨʠʷ, ʥʫʪʪʘʣʠʷ ʧʘʨʘʟʠʪʽʥʽש ʪʘʨʘʣʫʳʥ ʟʝʨʪʪʝʫʛʝ ץʦʣʜʘʥʳʣʘ ʙʘʩʪʘʜʳ. 

ɸʣʜʳʥ-ʘʣʘ ʞװʨʛiʟiʣʛʝʥ ʟʝʨʪʪʝʫʣʝʨ ʥᴅʪʠʞʝʩiʥʜʝ ʬʘʩʮʠʦʣʘ ʙʘʣʘײץ שʨʪʳʥʳש 

ʵʨʠʪʨʦʮʠʪʪi ʜʠʘʛʥʦʩʪʠʢʫʤʳʤʝʥ ʂɹʈ-ʩʳʥ ץʦʶ ʢʝʟiʥʜʝʛi ʘʥʳץʪʘʫʳʰ ʪʠʪʨ 1:50 

ʝʢʝʥʜiʛi ʘʥʳץʪʘʣʜʳ.  

ʕʡʤʝʨʠʷ, ʥʫʪʪʘʣʠʷ ʧʘʨʘʟʠʪʽʥ ʟʝʨʪʪʝʫ ʙʘʨʳʩʳʥʜʘ 302 ʙʘʩ ʞʳʣץʳʥʳץ שʘʥ 

ʩʘʨʳʩʫʣʘʨʳ ʘʣʳʥʳʧ ʘʥʪʠʜʝʥʝʥʽ ʙʝʡʪʘʨʘʧʪʘʫ ʨʝʘʢʮʠʷʩʳ ʘʨץʳʣʳ ʩʘʣʳʩʪʳʨʤʘʣʳ 

ʟʝʨʪʪʝʣʜi. ɾװʨʛiʟiʣʛʝʥ ʟʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨi ʥʫʪʪʘʣʠʷ ʧʘʨʘʟʠʪʽʥʽש ʩʳʨʪץʳ ʦʨʪʘ 

ᴅʩʝʨʣʝʨi ʞᴅʥʝ ʪʘʩʳʤʘʣʜʘʫʰʳ ʢʝʥʝʣʝʨ ʜʘʤʫʳʥʘ ʙʘʡʣʘʥʳʩʪʳ 35-39 %-סʘ ʜʝʡiʥ 

ʪʘʨʘʣʘʪʳʥʜʳסʳʥ ʢᴇʨʩʝʪʪi. ɸʪʘʧ ʘʡʪץʘʥʜʘ ɸʪʘʙʘʡ ʞᴅʥʝ ʂʦʤʤʫʥʘ ʤʘשʳʥʜʘסʳ 

ʞʘʡʳʣסʘʥ ʤʘʣʜʘʨʜʳש ʘʨʘʩʳʥʜʘ ʵʡʤʝʨʠʷ, ʥʫʪʪʘʣʠʷ ʧʘʨʘʟʠʪʽʥʽש ʪʘʨʘʣʫʳ 39 %-סʘ 

ʞʝʪiʧ, ʵʢʦʣʦʛʠʷʣʳץ ʟʘʨʜʘʧʪʘʨʳʥʳש ᴅʩʝʨiʥʝʥ ʤʘʣ ᴇʣiʤi ʞʠi ʢʝʟʜʝʩʝʪiʥi 

ʘʥʳץʪʘʣʜʳ. 

ɸʣʳʥסʘʥ ʤᴅʣʽʤʝʪʪʝʨ ʩʝʨʦʣʦʛʠʷʣʳץ ᴅʜʽʩʪʝʨ ʘʨץʳʣʳ ץʘʥ ʩʘʨʳʩʫʳʥ ʟʝʨʪʪʝʫ 

ʢᴇʨʩʝʪʢʽʰʽ ʤʠʢʨʦʩʢʦʧʠʷʣʳץ ʟʝʨʪʪʝʫʜʝʥ 2,5 % ʢᴇʧ ʝʢʝʥʜʽʛʽʥ ʢᴇʨʩʝʪʪʽ. 

ʆʩʳסʘʥ ʙʘʡʣʘʥʳʩʪʳ ʤʘʣ ʵʡʤʝʨʠʦʟʳʥ, ʥʫʪʪʘʣʠʦʟʳʥ ʩʝʨʦʣʦʛʠʷʣʳץ 

ʨʝʘʢʮʠʷʣʘʨʤʝʥ ʙʘʣʘʫ ʞײʤʳʩʪʘʨʳʥ ʞʘץʩʘʨʪʫ ᴇʟʝʢʪʽ ʤᴅʩʝʣʝ ʙʦʣʘʪʳʥʜʳסʳʥ 

ʙʘʡץʘʪʘʜʳ. ʅʫʪʪʘʣʠʦʟ ʘʫʨʫʳ ʩʝʨʦʣʦʛʠʷʣʳץ ᴅʜʽʩʪʝʨʤʝʥ ʙʘʣʘʫ ʢʦʤʧʣʝʤʝʥʪʪʽ 

ʙʘʡʣʘʫ ʨʝʘʢʮʠʷʩʳ ʙʦʡʳʥʰʘ ʞװʨʛʽʟʽʣʛʝʥ [1]. 

ʂʝʡʽʥʛʽ ʢʝʟʜʝ ʠʥʚʘʟʠʦʥʜʳ ʘʫʨʫʣʘʨʜʳ ʙʘʣʘʫסʘ ʛʝʤʘʛʛʣʶʪʠʥʘʮʠʷ 

ʨʝʘʢʮʠʷʣʘʨʳ ᴇʥʜʽʨʽʩʢʝ ʝʥʛʽʟʽʣʝ ʙʘʩʪʘʜʳ. 

ʆʩʳסʘʥ ʙʘʡʣʘʥʳʩʪʳ ʩʝʟʽʤʪʘʣʜʳסʳ ʞʦסʘʨʳ ץʦʡʳʣʫʳ ʞʝשʽʣ ʞᴅʥʝ ᴇʥʜʽʨʽʩʪʝ 

ʪʠʽʤʜʽ ʘʥʪʠʜʝʥʝʥʽ ʙʝʡʪʘʨʘʧʪʘʫ ʨʝʘʢʮʠʷʩʳʥ ץʦʶסʘ ץʘʞʝʪʪʽ ʥʫʪʪʘʣʠʷʥʳש 

ʘʥʪʠʛʝʥʜʽ ʵʨʠʪʨʦʮʠʪʪʽ ʜʠʘʛʥʦʩʪʠʢʫʤʳʥ ʘʣʫ ᴅʜʽʩʪʝʨʽ ʙʽʟʜʽש ʘʣסʘ ץʦʡʳʣסʘʥ 

ʤʽʥʜʝʪʪʝʨʽʤʽʟʛʝ ʞʘʪʘʜʳ. 

ɾʘʥʫʘʨʣʘʨ ʘʨʘʩʳʥʜʘסʳ ʥʫʪʪʘʣʠʦʟ ʘʫʨʫʳʥʳש ʪʝʟ ᴇʨʰʫʽ ʞʘʥʫʘʨʣʘʨʜʳש 

ʞʘʟʜʳץ ʞʘʡʳʣʳʤסʘ ʰʳסʫ ʤʝʨʟʽʤʽʤʝʥ (20 %) ʪʽʢʝʣʝʡ ʙʘʡʣʘʥʳʩʪʳ, ʩʝʙʝʙʽ ʞʘʟסʳ- 

ʢװʟʛʽ ʤʝʨʟʽʤʜʝ ʥʫʪʪʘʣʠʦʟʙʝʥ ʟʘץʳʤʜʘʥʫʰʳ ʞʘʥʫʘʨ ʤᴇʣʰʝʨʽ 60 % ʢᴇʙʝʡʝʜʽ ʪʝʢ 

 .ʣ ʢᴇʨʩʝʪʢʽʰ ʪᴇʤʝʥʜʝʡ ʙʘʩʪʘʡʜʳ [2]ײʳʩ ʤʝʨʟʽʤʽʥʝ ʪʘʷʫ ʙץ

ʅʫʪʪʘʣʠʦʟ ʘʫʨʫʳʥʳש ʞʘʥʫʘʨʣʘʨ ʘʨʘʩʳʥʜʘסʳ ʞʘʩ ʝʨʝʢʰʝʣʽʢʪʽʢ 

ʜʠʥʘʤʠʢʘʩʳʥ ʘʥʳץʪʘʫ ʙʘʨʳʩʳʥʜʘ ʝʨʝʩʝʢ ʤʘʣʜʳש ʥʫʪʪʘʣʠʦʟʙʝʥ ʟʘץʳʤʜʘʥʫ 

ʢᴇʨʩʝʪʢʽʰʽ 38 %, ʘʣ ײץʣʳʥʜʘʨʜʘ 26 %, ʙʽʨ ʞʳʣ ʤʝʥ ʝʢʽ ʞʳʣ ʘʨʘʣʳסʳʥʜʘסʳ 

ʞʘʙʘסʳʣʘʨ ʘʨʘʩʳʥʜʘ 27 % ʘʨʪʳץʪʳץʧʝʥ ʩʝʨʦʣʦʛʠʷʣʳץ ʦש ʢᴇʨʩʝʪʢʽʰ ʙʝʨʝʪʽʥʜʽʛʽ 

ʘʥʳץʪʘʣʜʳ. ɹײʣ ʤᴅʣʽʤʝʪʪʝʨ ʞʘʩ ʤʘʣʜʘʨ ʘʨʘʩʳʥʜʘ ʞʳʣʜʳץ ʞʘʩץʘ ʞʝʪʢʝʥʰʝ 

ʢᴇʧʪʝʛʝʥ ʰʳסʳʥʜʳץ ץʘʣʜʳץץʘ ײʰʳʨʘʫʳʥʳש ʥᴅʪʠʞʝʩʽʥʜʝ ʩʝʨʦʣʦʛʠʷʣʳץ 

ʢᴇʨʩʝʪʢʽʰʪʝʨʽ ʪʝʨʽʩ ʙʦʣʘʪʳʥʜʳסʳʤʝʥ ʩʠʧʘʪʪʘʣʘʜʳ. 

ɾʳʣץʳ ʤʘʣʜʘʨ ʘʨʘʩʳʥʜʘסʳ ʥʫʪʪʘʣʠʦʟʜʳש ʢʣʠʥʠʢʘʣʳץ ʙʝʣʛʽʣʝʨʽ ʘץʧʘʥ- 

ʥʘʫʨʳʟ ʞᴅʥʝ ʪʘʤʳʟ ʘʡʣʘʨʳʥʜʘ ʘʥʳץ ʙʘʡץʘʣʘʜʳ. ɸʫʨʫ ʦʰʘסʳʥʳש ʰʳסʫ ʥᴅʪʠʞʝʩʽ 

ʞʳʣץʳʤʘʣʜʘʨʜʳש ʞʝʤ-ʰᴇʧ ײץʨʘʤʳʥʜʘסʳ ʤʘʢʨʦ ʞᴅʥʝ ʤʠʢʨʦ ʵʣʝʤʝʥʪʪʝʨ ʤʝʥ 

ʜᴅʨʫʤʝʥʜʝʨʜʽש ʞʝʪʢʽʣʽʢʩʽʟʜʽʛʽʥʝʥ ʞʘʥʫʘʨ ʘסʟʘʩʳʥʳש ʨʝʟʠʩʪʝʥʪʪʽʣʽʛʽ ʢװʨʪ 

ʪᴇʤʝʥʜʝʫʽʥʝʥ ʪʫʳʥʜʘʡʪʳʥʜʳסʳ ʘʥʳץʪʘʣʜʳ. ʗסʥʠ, ʥʫʪʪʘʣʠʦʟ ץʦʟʜʳʨסʳʰʳʥʳש 

ʪʘʩʳʤʘʣʜʘʫʰʳʩʳ ʘסʟʘʜʘסʳ ʬʫʥʢʮʠʦʥʘʣʜʳײץ ץʨʳʣʳʤʜʘʨʜʳש ʙײʟʳʣʫʳʤʝʥ ץʘʪʘʨ 
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ʞװʨʝʜʽ. ɾʳʣץʳʤʘʣʜʘסʳ ʥʫʪʪʘʣʠʦʟʜʳש ʞʘʟ ʘʡʣʘʨʳʥʜʘ ʢװʨʪ ᴇʨʰʫʽ ץʘʥ ʩʦʨסʳʰ 

ʧʘʨʘʟʠʪʪʽ ʞᴅʥʜʽʢʪʝʨʜʽש ʢᴇʙʝʶʽʤʝʥ ʙʘʡʣʘʥʳʩʪʳ ʙʦʣʫʳ ʤװʤʢʽʥ. 

ɹʽʟʜʽש ʟʝʨʪʪʝʫ ʞײʤʳʩʪʘʨʳʤʳʟʜʳש ʥᴅʪʠʞʝʣʝʨʽ ʢʝʡʙʽʨ ʟʝʨʪʪʝʫʰʽʣʝʨʜʽש 

ʞײʤʳʩʪʘʨʳʤʝʥ ʩʘʡ ʢʝʣʝʜʽ. ʕʡʤʝʨʠʷ ʘʫʨʫʳ ʽʨʽ ץʘʨʘ ʤʘʣʜʘʨʳʥʜʘ ʢᴇʧʪʝʧ 

ʢʝʟʜʝʩʝʪʽʥʜʽʛʽ ʘʥʳץʪʘʣʜʳ [3]. 

ɾʦסʘʨʳʜʘ ʢʝʣʪʽʨʽʣʛʝʥ ʤᴅʣʽʤʝʪʪʝʨʛʝ ʩװʡʝʥʽʧ ʦʪʳʨʳʧ, ʥʫʪʪʘʣʠʦʟ ʘʫʨʫʳ 

ʞʳʣץʳ ʤʘʣ ʤʝʥ ʫʘץ ʤʘʣ ʘʨʘʩʳʥʜʘ ʞʘʥʫʘʨʣʘʨʜʳש ʢᴇʙʝʶʽ ʤʝʥ ᴇʥʽʤʜʽʣʽʛʽʥʝ ʟʘʣʘʣ 

ʢʝʣʪʽʨʽʧ, ʢʝʣʝʰʝʢ ʪᴇʣʜʽש ʜʘʤʫʳʥʘ ʟʠʷʥ ʪʠʛʽʟʝʪʽʥʜʽʛʽ ʪײʞʳʨʳʤʜʘʡ ʘʣʘʤʳʟ. 

 

 ʘʥ ᴅʜʝʙʠʝʪʪʝʨ ʪʽʟʽʤʽסʦʣʜʘʥʳʣפ

 

1 ʍʘʣʠʣʘ ᴄ.ʅ.,ʉʳʜʳʢʦʚʘ ɾ., ɿײʣʧʳʭʘʨ ʉ., ɹʝʛʠʤʢʫʣʦʚʘ ɼ. ʄʘʣʜʘʨʜʘ 

ʧʘʨʘʟʠʪʪʝʨʜʽש ʪʘʨʘʣʫʳʥ ʪʽʢʝʣʝʡ ʝʤʝʩ ʛʝʤʘʛʛʣʶʪʠʥʘʮʠʷ ʨʝʘʢʮʠʷʩʳʤʝʥ ʟʝʨʪʪʝʫ. 

ʆשʪװʩʪʽʢ פʘʟʘץʩʪʘʥ ʤʝʤʣʝʢʝʪʪʽʢ ʧʝʜʘʛʦʛʠʢʘʣʳץ ʠʥʩʪʠʪʫʪʳ, çɹʝʩ 

ʠʥʩʪʠʪʫʮʠʦʥʘʣʜʳץ ʨʝʬʦʨʤʘ ï ʝʣ ʜʘʤʫʳʥʳש ʢʝʧʽʣʽè ʘʪʪʳ ʭʘʣʳץʘʨʘʣʳס ץʳʣrʤʠ- 

ʪᴅʞʽʨʠʙʝʣʽʢ ʢʦʥʬʝʨʝʥʮʠʷʥʳש ʤʘʪʝʨʠʘʣʜʘʨʳ. 2015. 260-264 ʙ. 

2 ʍʘʣʠʣʘ ᴄ.ʅ., ʂʠʜʠʨʙʘʝʚʘ ɸ.ʂ., ʉʝʡʜʘʭʤʝʪ ɻ.ɾ., ʇʠʨʥʘʟʘʨʦʚʘ ɻ.ɸ. 

ɾʳʣץʳʥʳש ʘץשʘ ʙᴇʛʝʣʝʛʽʥʽש ʵʢʦʣʦʛʠʷʩʳʥ ʢʝʨʽ ʛʝʤʘʛʛʣʶʪʠʥʘʮʠʷ ʨʝʘʢʮʠʷʩʳʤʝʥ 

ʟʝʨʪʪʝʫ. ʍʘʣʳץʘʨʘʣʳץ ʛʫʤʘʥʠʪʘʨʣʳץ-ʪʝʭʥʠʢʘʣʳץ ʫʥʠʚʝʨʩʠʪʝʪʽ, ç100 ץʘʜʘʤ; 

ʥײʨʣʳ ʙʦʣʘʰʘץè ʘʪʪʳ IV סʳʣʳʤʠ ʪᴅʞʽʨʠʙʝʣʽʢ ʩʪʫʜʝʥʪʪʽʢ ʢʦʥʬʝʨʝʥʮʠʷʥʳש 

ʝשʙʝʢʪʝʨʽ. 2015, 391-394 ʙ. 

3 ʍʘʣʠʣʘ ᴄ.ʅ., ʉʘʨʜʘʨʦʚ ɼ., ʊʫʨʛʘʥʦʚ ʊ., ʅʫʨʙʝʢ ᴄ., ɾʘסʳʧʘʨʘ ɾ. ɯʨʽ 

 ʵʢʦʣʦʛʠʷʩʳʥ ʘʥʪʠʜʝʥʝʥʽ ʙʝʡʪʘʨʘʧʪʘʫ שʪʝʨʽ ʘʩʪʳ ʙᴇʛʝʣʝʛʽʥʽ שʘʨʘʥʳץ

ʨʝʘʢʮʠʷʩʳʤʝʥ ʟʝʨʪʪʝʫ. ʍʘʣʳץʘʨʘʣʳץ ʛʫʤʘʥʠʪʘʨʣʳץ-ʪʝʭʥʠʢʘʣʳץ ʫʥʠʚʝʨʩʠʪʝʪʽ, 

ç100 ץʘʜʘʤ; ʥײʨʣʳ ʙʦʣʘʰʘץè ʘʪʪʳ IV סʳʣʳʤʠ ʪᴅʞʽʨʠʙʝʣʽʢ ʩʪʫʜʝʥʪʪʽʢ 
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HELIANTNUS TUBEROSUS ˥ ˶˱˹˱ ˾ˢ˸̍˹˨ˢ ̍ 
ˢ˸ˮ˹ ̍̊ ̍˶˨ˢ˾̍˹ ˬ ˹˩ ˻ ˾˥ˢ˹ˮ˴ˢ˶̍ 

˩˾˱́˴˱̊́˩˾˨˩˥˱ ̏ ˴˿́˾ˢ˴́̍˿̍˹ ̅ ˮ˭ˮ˴ˢ-̆ˮ˸ˮ̒˶̍ 
˨˱˿́˩˾˸˩˹ ˭ ˩˾́́˩̂ 

 

 

ʅʘʡʤʘʥסʘʟʳ ɸ. 
ɸʩʩʠʩʪʝʥʪ, ϧʘʟʘϨ ϰʣʪʪʳϨ ɸʛʨʘʨʣʳϨ ʫʥʠʚʝʨʩʠʪʝʪʽ, ɸʣʤʘʪʳ Ϩ. 

ɸʟʠʤʙʘʝʚʘ ɻ.ɽ. 
ʍ.Ϥ.ʢ., ʜʦʮʝʥʪ, ϧʘʟʘϨ ʤʝʤʣʝʢʝʪʪʽʢ ϧʳʟʜʘʨ ʧʝʜʘʛʦʛʠʢʘʣʳϨ ʫʥʠʚʝʨʩʠʪʝʪʽ, ɸʣʤʘʪʳ Ϩ. 

 

 

ɹײʣ ʤʘץʘʣʘʜʘ Heliantnus Tuberosus ʛװʣʽʥʽײץ שʨʘʤʳʥʜʘסʳ 

ʘʤʠʥץʳʰץʳʣʜʘʨʳ çʂʘʨʣʦ-ʕʨʙʘ-4200è (ʀʪʘʣʠʷ ï ɸפʐ) ʛʘʟʜʳ-ʩײʡʳץʪʳץ 

ʭʨʦʤʘʪʦʛʨʘʬʳʥʜʘ ʘʥʳץʪʘʣʜʳ. ʅᴅʪʠʞʝʩʽʥʜʝ 20 ʘʤʠʥץʳʰץʳʣʜʘʨʳ ʙʘʨ ʝʢʝʥʽ 

ʘʥʳץʪʘʣʜʳ. ʆʣʘʨ: ʛʣʶʪʘʤʘʪ, ʘʩʧʘʨʘʪʘʪ, ʘʣʘʥʠʥ, ʧʨʦʣʠʥ, ʘʨʛʠʥʠʥ, ʣʝʡʮʠʥ, 

ʩʝʨʠʥ, ʠʟʦʣʝʡʮʠʥ, ʪʠʨʦʟʠʥ, ʣʠʟʠʥ, ʛʣʠʮʠʥ. ʉʦʥʤʝʥ ץʘʪʘʨ ʭʣʦʨʦʬʦʨʤ, ʙʝʥʟʦʣ, 

ʘʮʝʪʦʥ, ʛʝʢʩʘʥ ʩʠʷץʪʳ ʦʨʛʘʥʠʢʘʣʳץ ʝʨʽʪʢʽʰʪʝʨʜʝʛʽ ʵʢʩʪʨʘʢʪʳʣʘʨʳ ʋʂ-

çEvolution 600è ʩʧʝʢʪʨʽʥʜʝ ʘʥʳץʪʘʣʜʳ. ʆʥʳש ʥʝʛʽʟʛʽ ʢʦʤʧʦʥʝʥʪʪʝʨ ײץʨʘʤʳʥ: 

ʢʘʨʦʪʠʥʦʠʜʪʘʨ (ɸ ʜᴅʨʫʤʝʥʽʥ) ʞᴅʥʝ ʘ-ʭʣʦʨʦʬʠʣʣ ײץʨʘʡʜʳ. 

ʊϮʡʽʥ ʩϺʟʜʝʨ: ɹɸɿ-ʙʠʦʣʦʛʠʷʣʳץ ʘʢʪʠʚʪʽ ʟʘʪʪʘʨ, ʋʂ-ʫʣʴʪʨʘʢװʣʛʽʥ 

ʩʧʝʢʪʨʦʩʢʦʧʠʷ, ɸ-ʠʥʪʝʩʠʚʪʽʣʽʛʽ, ʅʄ-ʪʦʣץʳʥ ײʟʳʥʜʳסʳ. 
 

 

ɹɸɿ-ʪʘʙʠסʘʪʪʳש ʪʘʨʪʫʳ ᴇʩʽʤʜʽʢʪʝʨʜʝʥ ʘʣʳʥʘʪʳʥ ʙʘסʘʣʳ ץʦʩʳʣʳʩʪʘʨʜʳש 

ʙʽʨʽ, ʦʣʘʨ ᴇʩʽʤʜʽʢʪʝʨʜʝʥ ʪʘʙʠסʠ ʞᴅʥʝ ʩʠʥʪʝʟʜʝʫ ʞʦʣʳʤʝʥ ʘʣʳʥʘʜʳ. 

ɹʠʦʣʦʛʠʷʣʳץ ʙʝʣʩʝʥʜʽ ʟʘʪʪʘʨʜʳ ʙᴇʣʫ ʤʘץʩʘʪʳʥʜʘ ץʳʟʳסʫʰʳʣʳץ ʪʫʜʳʨʳʧ 

ʦʪʳʨסʘʥ ʪץײʳʤʜʘʩʪʳש ʙʽʨʽ ï ʢװʨʜʝʣʽʛװʣʜʝʨ ʪץײʳʤʜʘʩʳ. ɹײʣ ʪץײʳʤʜʘʩʪʳש 

ᴇʢʽʣʜʝʨʽ ʤᴅʜʝʥʠ ʞᴅʥʝ ʞʘʙʘʡʳ ʪװʨʜʝ ᴇʩʝʜʽ, ᴇʟʽʥʜʽʢ ײץʥʳ ʤʝʥ ʧʨʘʢʪʠʢʘʣʳץ 

ʤʘשʳʟʳ ʞʘסʳʥʘʥ ץʦʣ ʞʝʪʽʤʜʽ ᴇʩʽʤʜʽʢʪʝʨʜʽץ שʘʪʘʨʳʥʘ ʞʘʪʘʜʳ. פʈ ʜᴅʨʽʣʽʢ 

ᴇʩʽʤʜʽʢʪʝʨʛʝ ʙʘʡ ᴇʣʢʝ. פʘʟʽʨʛʽ ʪʘשʜʘ ʜᴅʨʽʣʽʢ ᴇʥʽʤʜʝʨʜʽ ᴇʩʽʤʜʽʢʪʝʨʜʝʥ ʘʣʫ 

ʤʘשʳʟʜʳ. ʉʝʙʝʙʽ, ʵʢʦʣʦʛʠʷʣʳץ ץʘʫʽʧʩʽʟ ʰʠʢʽʟʘʪʪʘʨʜʘʥ ʘʣʳʥʘʪʪʳʥ ʜᴅʨʽʣʽʢ 

ʧʨʝʧʘʨʘʪʪʘʨ, ʙʠʦʣʦʛʠʷʣʳץ ʘʢʪʠʚʪʽ ʟʘʪʪʘʨ ʘʨʥʘʡʳ ʪʘʙʠסʠ ʪʘסʘʤ ᴇʥʽʤʜʝʨʽʥʜʝ, 

ʬʘʨʤʘʮʝʚʪʠʢʘʜʘ, ʤʝʜʠʮʠʥʘʜʘ, ʪײʨʤʳʩʪʳץ ʭʠʤʠʷʜʘ, ʘʫʳʣ- ʰʘʨʫʘʰʳʣʳסʳʥʜʘ ʘʩʘ 

ʢʝש ʢᴇʣʝʤʜʝʛʽ ץʦʣʜʘʥʳʩץʘ ʠʝ, ʜᴅʣ ʦʩʳʥʜʘʡ ײץʥʜʳ ʰʠʢʽʟʘʪ ʢᴇʟʽ Heliantnus 

Tuberosus (ʪʦʧʠʥʘʤʙʫʨ) [1]. 

 ,ץʨʣʽ ʬʘʨʤʘʢʦʣʦʛʠʷʣʳװᴅʨ ʪ שʳʪʪʘ Heliantnus Tuberosus-ʜʳץʘʟʽʨʛʽ ʫʘפ

ʙʠʦʣʦʛʠʷʣʳץ, ʬʠʟʠʦʣʦʛʠʷʣʳץ ʙʝʣʩʝʥʜʽʣʽʢʪʝʨʽ ʞʘʥ-ʞʘץʪʳ ʟʝʨʪʪʝʫʣʝʨʜʝʥ ᴇʪʫʜʝ. 

ɼʝʛʝʥʤʝʥ ʙײʣ ᴇʩʽʤʜʽʢʪʽ ʭʠʤʠʷʣʳײץ ץʨʘʤʳ ʪʦʣʳץץʘʥʜʳ ʟʝʨʪʪʝʣʛʝʥ ᴇʩʽʤʜʽʢʪʝʨʜʽש 



 ϧʘʟʽʨʛʽ ʟʘʤʘʥϤʳ Ϥʳʣʳʤ ʤʝʥ ʙʽʣʽʤ ʙʝʨʫʜʽϬ ʞʘϤʜʘʡʳ ʞϸʥʝ ʙʦʣʘʰʘϨʪʘϤʳ ʜʘʤʫʳ 
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ʘ ʙʦʣʤʘʡʜʳ, ʩʦʣ ʩʝʙʝʧʪʽ Heliantnus Tuberosus ᴇʩʽʤʜʽʛʽ XXIסʳʟʫץʘʪʘʨʳʥʘ ʞʘʪץ  

 .ʘʩʳʨ ʜᴅʨʽʣʽʢ ᴇʩʽʤʜʽʛʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ [2]ס

ɿʝʨʪʪʝʫʜʽϬ ʤʘϨʩʘʪʳ: Heliantnus Tuberosus ʛװʣʽʥʽײץ שʨʘʤʳʥʜʘסʳ ʘʤʠʥ 

 ץʦʨʛʘʥʠʢʘʣʳ שʣʽʥʽװʤᴇʣʰʝʨʽʥ ʞᴅʥʝ Heliantnus Tuberosus ʛ שʳʣʜʘʨʳʥʳץʳʰץ

ʝʨʽʪʢʽʰʪʝʨʜʝʛʽ ʵʢʩʪʨʘʢʪʳʣʘʨʳʥ ʋʌ-ʩʧʝʢʪʨʽʥʜʝ ʟʝʨʪʪʝʫ. 

ɿʝʨʪʪʝʫʜʽש ʥʳʩʘʥʳ ʨʝʪʽʥʜʝ ʊʘʰʢʝʥʪ ʞᴅʥʝ ɸʣʤʘʪʳ ʦʙʣʳʩʪʘʨʳʥʳש ʝʣʜʽ 

ʤʝʢʝʥʽʥʝʥ ʞʠʥʘʣʳʧ ʘʣʳʥסʘʥ Heliantnus Tuberosus ʛװʣʽ ʘʣʳʥʜʳ.  

ʕʢʩʪʨʘʛʝʥʪ ʨʝʪʽʥʜʝ: ʭʣʦʨʦʬʦʨʤ, ʙʝʥʟʦʣ, ʘʮʝʪʦʥ, ʛʝʢʩʘʥ ʩʠʷץʪʳ 

ʦʨʛʘʥʠʢʘʣʳץ ʝʨʽʪʢʽʰʪʝʨ ץʦʣʜʘʥʳʣʜʳ. 

 

ʂʝʩʪʝ 1. Heliantnus Tuberosus ʛϮʣʽʥʽϬ ϨϰʨʘʤʳʥʜʘϤʳ ʘʤʠʥϨʳʰϨʳʣʜʘʨʳʥʳϬ 

ʤϺʣʰʝʨʽ. 

 

Heliantnus Tuberosus ʛװʣʽʥʽײץ שʨʘʤʳʥʜʘסʳ ʘʤʠʥץʳʰץʳʣʜʘʨʳʥʳש ʤᴇʣʰʝʨʽ 

çʂʘʨʣʦ-ʕʨʙʘ-4200è (ʀʪʘʣʠʷ-ɸפʐ), ʛʘʟʜʳ-ʩײʡʳץʪʳץ ʭʨʦʤʘʪʦʛʨʘʬʳʥʜʘ 

ʞװʨʛʽʟʽʣʜʽ. 

1-ʢʝʩʪʝʜʝʛʽ ʤᴅʣʽʤʝʪʪʝʨʜʝ ʢᴇʨʩʝʪʽʣʛʝʥʜʝʡ ʘʤʠʥץʳʰץʳʣʜʘʨʳʥʳש ʝש ʢᴇʧ 

ʤᴇʣʰʝʨʜʝ ʢʝʟʜʝʩʝʪʽʥ ʪװʨʽ ï ʛʣʶʪʘʤʘʪ. ɻʣʶʪʘʤʘʪ ɸʣʤʘʪʳ Heliantnus Tuberosus 

ʛװʣʽʥʜʝ 2015 ʤʛ/100 ʢʛ, ʘʣ ʊʘʰʢʝʥʪ Heliantnus Tuberosus ʛװʣʽʥʜʝ 2194 ʤʛ/100 ʢʛ. 

ʤᴇʣʰʝʨʜʝ ʢʝʟʜʝʩʝʪʽʥʽʥ ʢᴇʨʫʤʽʟʛʝ ʙʦʣʘʜʳ. 

ɸʤʠʥץʳʰץʳʣʜʘʨʳʥʳש ʘʜʘʤ ʘסʟʘʩʳʥʜʘ ʘʣʘʪʳʥ ʦʨʥʳ ʝʨʝʢʰʝ. ʄʳʩʘʣʳ, 

ʘʤʠʥץʳʰץʳʣʜʘʨʳʥʳש ʽʰʽʥʜʝ ʝש ʘʣסʘʰ ᴇʥʜʽʨʽʣʛʝʥ ï ʛʣʶʪʘʤʠʥ. ɻʣʶʪʘʤʠʥ 

 ʩʘʧʘʩʳʥ שʦʩʳʣʘʜʳ, ʦʥʳץ ʣʽʢʢʝװʪ-ץᴇʥʝʨʢᴅʩʽʙʽʥʜʝ ʘʟʳ ץʳʣʳ ʪʘʤʘץʳʰץ

ʞʘץʩʘʨʪʘʜʳ. ɻʣʶʪʘʤʠʥ ʢʳʰץʳʣʳʥ ʤʝʜʠʮʠʥʘʜʘ ʥʝʨʚʪʽʢ ʘʫʨʫʣʘʨʜʳ ʝʤʜʝʫʛʝ ʜʝ 

 .ʦʣʜʘʥʘʜʳ [3]ץ

ɸʣ ʣʠʟʠʥʜʽ ץʦʩץʘʥʜʘ ʥʘʥʥʳש ʢײʥʘʨʣʳʣʳסʳ ʘʨʪʘʜʳ. ʃʠʟʠʥʜʽ ʢᴇʧ 

ʤᴇʣʰʝʨʜʝ ï ʙʘʢʪʝʨʠʫʤ ʘʵʨʦʛʝʥʝʩ, ʙʘʢʪʝʨʠʫʤ ʧʨʦʪʝʫʩ, ʩʧʦʨʘ ʪװʟʫʰʽʣʝʨʜʝʥ ï 

ʙʘʮʠʣʣʫʩ ʩʫʙʪʠʣʠʩ, ʘʰʳʪץʳ ʩʘשʳʨʘʫײץʣʘץʪʘʨʳʥʘʥ ï ʪʦʨʫʣʘ ʫʪʠʣʠʩʪʝʥ ᴇʥʜʽʨʝʜʽ. 

ɸʤʠʥ- 

ʳʣץʳʰץ

ʜʘʨʳʥʳש 

ʘʪʘʫʳ 

ɸ
ʣ
ʘ
ʥ
ʠ
ʥ

 

ɻ
ʣ
ʠ
ʮ
ʠ
ʥ

 

 
ʃ
ʝ
ʡ
ʮ
ʠ
ʥ

 

 
ʀ
ʟ
ʦ
ʣ
ʝ
ʡ
ʮ
ʠ
ʥ

 

 
ɺ
ʘ
ʣ
ʠ
ʥ

 

ɻ
ʣ
ʶ
ʪ
ʘ
ʤ
ʘ
ʪ

 

ʊ
ʨ
ʝʦ
ʥ
ʠ
ʥ

 

ʇ
ʨ
ʦ
ʣ
ʠ
ʥ

 

ʄ
ʝ
ʪ
ʠ
ʦ
ʥ
ʠ
ʥ

 

ʉ
ʝ
ʨ
ʠ
ʥ

 

ɸ
ʩ
ʧ
ʘ
ʨ
ʘ
ʪ
ʘ
ʪ

 

ʎ
ʠ
ʩ
ʪ
ʠ
ʥ

 

ʆ
ʢ
ʩ
ʠ
ʧ
ʨ
ʦ
ʣ
ʠ
ʥ

 

ʌ
ʝ
ʥ
ʠ
ʣ
ʘ
ʣ
ʘ
ʥ
ʠ
ʥ

 

ʊ
ʠ
ʨ
ʦ
ʟ
ʠ
ʥ

 

ɻ
ʠ
ʩ
ʪ
ʠ
ʜ
ʠ
ʥ

 

ʆ
ʨ
ʥ
ʠ
ʪ
ʠ
ʥ

 

ɸ
ʨ
ʛ
ʠ
ʥ
ʠ
ʥ

 

ʃ
ʠ
ʟ
ʠ
ʥ

 

ʊ
ʨ
ʠ
ʧ
ʪ
ʦ
ʬ
ʘ
ʥ

 

ɸʣʤʘʪʳ 

(ʤʛ/100ʢʛ) 

 

1
5

5
0 

5
0

2 

8
1

3 

5
4

6 

4
0

8 

2
0

1
5 

4
2

2 

1
2

4
8 

2
2

0 

9
1

0 

1
7

5
4 

1
0

2 

6
 

6
2

5 

5
9

6 

4
8

0 

6
 

6
1

2 

4
4

0 

2
2

5 

ʊʘʰʢʝʥʪ 

(ʤʛ/100ʢʛ) 

 

1
6

7
5 

5
4

4 

8
8

3 

5
7

8 

4
50

 

2
1

9
4 

4
4

8 

1
2

9
5 

2
9

8 

9
7

8 

1
8

2
0 

1
2

1 

7
 

6
5

2 

6
8

5 

5
0

3 

7
 

6
3

8 

4
6

2 

2
4

4 



 Current state and prospects of development of modern science and education 

44 

ɽʛʝʨ ʜʝ ʫʣʴʪʨʘʢװʣʛʽʥ ʩᴅʫʣʝʤʝʥ ᴅʩʝʨ ʝʪʩʝ ʤʠʢʨʦʢʦʢʢʫʩ ʛʣʶʪʘʤʠʢʫʩ ʝʜᴅʫʽʨ 

ʤᴇʣʰʝʨʜʝ ʣʠʟʠʥ ʪװʟʝ ʘʣʘʜʳ. פʘʟʽʨ ʙײʜʘʥ ᴇʥʝʨʢᴅʩʽʧʪʽʢ ʞʦʣʤʝʥ ʣʠʟʠʥ ᴇʥʜʽʨʫ 

 ʨʘʤʘ ʐʪʘʪʪʘʨʳʥʜʘײפ ʘʟʽʨʛʽ ʢʝʟʜʝ ɾʘʧʦʥʠʷʜʘ, ɸʤʝʨʠʢʘץ ʘ ʘʣʳʥʜʳ. ʃʠʟʠʥʜʽסʦʣץ

ʞᴅʥʝ ʙʘʩץʘ ʜʘ ʝʣʜʝʨʜʝ ʞʳʣʳʥʘ ʦʥʜʘסʘʥ ʤʳש ʪʦʥʥʘʜʘʡ ʤᴇʣʰʝʨʜʝ ᴇʥʜʽʨʝʜʽ. 

ɸʨʛʠʥʠʥʥʽש ᴅʩʝʨʽʤʝʥ ʘסʟʘʜʘסʳ ʢʘʣʴʮʠʡ ʘʣʤʘʩʫʳ װʰʽʥ ʞʘʫʘʧ ʙʝʨʝʪʽʥ 

  .ʩʘʨʘʜʳ [4]ץʳʟʤʝʪʽ ʞʘץ שʳ ʙʝʟʜʝʨʽʥʽשʘʥʰʘ ʤʘץʘʣץ

Heliantnus Tuberosus ʛװʣʽʥʽש ʭʣʦʨʦʬʦʨʤ, ʙʝʥʟʦʣ, ʘʮʝʪʦʥ, ʛʝʢʩʘʥ ʩʠʷץʪʳ 

ʦʨʛʘʥʠʢʘʣʳץ ʝʨʽʪʢʽʰʪʝʨʜʝʛʽ ʵʢʩʪʨʘʢʪʳʣʘʨʳ ʋʌ ï çEvolution 600è ʩʧʝʢʪʨʽʥʜʝ 

ʘʥʳץʪʘʣʜʳ. ʅᴅʪʠʞʝʣʝʨʽ 1-8 ʩʫʨʝʪʪʝʨʜʝ ʞᴅʥʝ 2-ʢʝʩʪʝʜʝ ʢᴇʨʩʝʪʽʣʛʝʥ. 

 

ʋʣʴʪʨʘʢϮʣʛʽʥ ʩʧʝʢʪʨʣʝʨʽ (ʋʂ). 

 

  

ʉʫʨʝʪ 1. ɸʣʤʘʪʳ Heliantnus Tuberosus 

ʛϮʣʽʥʽϬ ʘʮʝʪʦʥʜʘϤʳ ʩʧʝʢʪʨʽ. 

ʉʫʨʝʪ 2. ʊʘʰʢʝʥʪ Heliantnus 

Tuberosus ʛϮʣʽʥʽϬ ʘʮʝʪʦʥʜʘϤʳ 

ʩʧʝʢʪʨʽ. 

 

  

ʉʫʨʝʪ 3. ɸʣʤʘʪʳ Heliantnus Tuberosus 

ʛϮʣʽʥʽϬ ʛʝʢʩʘʥʜʘϤʳ ʩʧʝʢʪʨʽ 

ʉʫʨʝʪ 4. ʊʘʰʢʝʥʪ Heliantnus 

Tuberosus ʛϮʣʽʥʽϬ ʛʝʢʩʘʥʜʘϤʳ ʩʧʝʢʪʨʽ 
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ʉʫʨʝʪ 5. ɸʣʤʘʪʳ Heliantnus 

Tuberosus ʛϮʣʽʥʽϬ ʭʣʦʨʦʬʦʨʤʜʘϤ  r

ʩʧʝʢʪʨʽ. 

ʉʫʨʝʪ 6. ʊʘʰʢʝʥʪ Heliantnus 

Tuberosus ʛϮʣʽʥʽϬ ʭʣʦʨʦʬʦʨʤʜʘϤ  r

ʩʧʝʢʪʨʽ. 

 
 

ʉʫʨʝʪ 7. ɸʣʤʘʪʳ Heliantnus 

Tuberosus ʛϮʣʽʥʽϬ ʙʝʥʟʦʣʜʘϤʳ ʩʧʝʢʪʨʽ 

ʉʫʨʝʪ 8. ʊʘʰʢʝʥʪ Heliantnus 

Tuberosus ʛϮʣʽʥʽϬ ʙʝʥʟʦʣʜʘϤʳ ʩʧʝʢʪʨʽ 

 

ʂʝʩʪʝ 2. ʋʣʴʪʨʘʢϮʣʛʽʥ ʩʧʝʢʪʨʣʝʨʽʥʽϬ ʤϸʣʽʤʝʪʪʝʨʽ. 

 
 ʨʽװʪ שʦʩʳʣʳʩʪʳפ ʳ, ʥʤ ʀʥʪʝʥʩʠʚʪʽʣʽʛʽ, ɸסʟʳʥʜʳײ ʳʥץʘʪʘʫʳ ʊʦʣ שʣʛʽʥʽת

1 2 3 4 

ʊʘʰʢʝʥʪ Heliantnus 

Tuberosus ʛװʣʽʥʽש- 

ʭʣʦʨʦʬʦʨʤʜʘס  rʩʧʝʢʪʨʽ 

375 0,402  

401 0,544  

422 0,664  

445 0,749 ʂʘʨʦʪʠʥʦʠʜʪʘʨ 

473 0,615 ʂʘʨʦʪʠʥʦʠʜʪʘʨ 

536 0,105  

667 0,087 ʘ-ʭʣʦʨʦʬʠʣʣ 

700 0,083  

ʊʘʰʢʝʥʪ Heliantnus 

Tuberosus ʛװʣʽʥʽש-

375 0,510  

400 0,708  
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ʙʝʥʟʦʣʜʘסʳ ʩʧʝʢʪʨʽ 424 0,908  

445 1,053 ʂʘʨʦʪʠʥʦʠʜʪʘʨ 

474 0,874 ʂʘʨʦʪʠʥʦʠʜʪʘʨ 

534 0,118  

667 0,085 ʘ-ʭʣʦʨʦʬʠʣʣ 

ʊʘʰʢʝʥʪ Heliantnus 

Tuberosus ʛװʣʽʥʽש-

ʛʝʢʩʘʥʜʘסʳ ʩʧʝʢʪʨʽ 

378 0,165  

398 0,215  

423 0,276  

446 0,329 ʂʘʨʦʪʠʥʦʠʜʪʘʨ 

472 0,280 ʂʘʨʦʪʠʥʦʠʜʪʘʨ 

539 0,057  

665 0,041 ʘ-ʭʣʦʨʦʬʠʣʣ 

679 0,050  

ʊʘʰʢʝʥʪ Heliantnus 

Tuberosus ʛװʣʽʥʽש-

ʘʮʝʪʦʥʜʘסʳ ʩʧʝʢʪʨʽ 

378 0,931  

400 1,251  

423 1,539  

447 1,773 ʂʘʨʦʪʠʥʦʠʜʪʘʨ 

475 1,443 ʂʘʨʦʪʠʥʦʠʜʪʘʨ 

665 0,064  

ɸʣʤʘʪʳ Heliantnus 

Tuberosus ʛװʣʽʥʽש- 

ʭʣʦʨʦʬʦʨʤʜʘס  rʩʧʝʢʪʨʽ 

400 0,396  

425 0,538  

445 0,638 ʂʘʨʦʪʠʥʦʠʜʪʘʨ 

475 0,516 ʂʘʨʦʪʠʥʦʠʜʪʘʨ 

535 0,082  

665 0,068 ʘ-ʭʣʦʨʦʬʠʣʣ 

698 0,064  

ɸʣʤʘʪʳ Heliantnus 

Tuberosus ʛװʣʽʥʽש-

ʙʝʥʟʦʣʜʘסʳ ʩʧʝʢʪʨʽ 

378 0,422  

400 0,514  

424 0,610  
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445 0,673 ʂʘʨʦʪʠʥʦʠʜʪʘʨ 

472 0,557 ʂʘʨʦʪʠʥʦʠʜʪʘʨ 

535 0,131  

700 0,104  

ɸʣʤʘʪʳ Heliantnus 

Tuberosus ʛװʣʽʥʽש-

ʛʝʢʩʘʥʜʘסʳ ʩʧʝʢʪʨʽ 

423 1,282  

446 1,667 ʂʘʨʦʪʠʥʦʠʜʪʘʨ 

473 1,437 ʂʘʨʦʪʠʥʦʠʜʪʘʨ 

ɸʣʤʘʪʳ Heliantnus 

Tuberosus ʛװʣʽʥʽש-

ʘʮʝʪʦʥʜʘסʳ ʩʧʝʢʪʨʽ 

402 0,354 ʂʘʨʦʪʠʥʦʠʜʪʘʨ 

442 0,444 ʂʘʨʦʪʠʥʦʠʜʪʘʨ 

447 0,508 ʂʘʨʦʪʠʥʦʠʜʪʘʨ 

473 0,418 ʂʘʨʦʪʠʥʦʠʜʪʘʨ 

535 0,081  

667 0,064 ʘ-ʭʣʦʨʦʬʠʣʣ 

698 0,064  

 

2-ʢʝʩʪʝʜʝʥ ʢᴇʨʽʧ ʦʪʳʨסʘʥʳʤʳʟʜʘʡ ʥʝʛʽʟʛʽ ʢʦʤʧʦʥʝʥʪʪʝʨ ײץʨʘʤʳʥ: ʘ- 

ʭʣʦʨʦʬʠʣʣ ʞᴅʥʝ ʢʘʨʦʪʠʥʦʠʜʪʘʨʜʳ (ɸ ʜᴅʨʫʤʝʥʽʥ) ײץʨʘʡʜʳ. 

ɸʣʤʘʪʳ Heliantnus Tuberosus ʛװʣʽʥʽש ʭʣʦʨʦʬʦʨʤʜʘסʳ ʪʦʣץʳʥ ײʟʳʥʜʳסʳ 

445-475 ʥʤ, ʠʥʪʝʥʩʠʚʪʽʣʽʛʽ 0,638-0,516 A, ʘʣ ʊʘʰʢʝʥʪ Heliantnus Tuberosus 

ʛװʣʽʥʜʝ ʭʣʦʨʦʬʦʨʤʜʘסʳ ʪʦʣץʳʥ ײʟʳʥʜʳסʳ 445-475 ʥʤ, ʠʥʪʝʥʩʠʚʪʽʣʽʛʽ 0,749-

0,615 A ʘʨʘʣʳסʳ ʢʘʨʦʪʠʥʦʠʜץʘ ʩᴅʡʢʝʩ ʢʝʣʝʜʽ. 

ɸʣʤʘʪʳ Heliantnus Tuberosus ʛװʣʽʥʽש ʙʝʥʟʦʣʜʘסʳ ʪʦʣץʳʥ ײʟʳʥʜʳסʳ 445-

472 ʥʤ, ʠʥʪʝʥʩʠʚʪʽʣʽʛʽ 0,673-0,557 A, ʊʘʰʢʝʥʪ Heliantnus Tuberosus ʛװʣʽʥʽש 

ʙʝʥʟʦʣʜʘסʳ ʪʦʣץʳʥ ײʟʳʥʜʳסʳ 445-474 ʥʤ, ʠʥʪʝʥʩʠʚʪʽʣʽʛʽ 1,053-0,874 A 

ʘʨʘʣʳסʳ ʢʘʨʦʪʠʥʦʠʜʪʳ ʢᴇʨʩʝʪʝʜʽ. 

ɸʣʤʘʪʳ Heliantnus Tuberosus ʛװʣʽʥʽש ʛʝʢʩʘʥʜʘסʳ ʪʦʣץʳʥ ײʟʳʥʜʳסʳ 446-

473 ʥʤ, ʠʥʪʝʥʩʠʚʪʽʣʽʛʽ 1,667-1,437 A ʘʨʘʣʳסʳʥʜʘ ʙʦʣʩʘ, ʊʘʰʢʝʥʪ Heliantnus 

Tuberosus ʛװʣʽʥʽש ʛʝʢʩʘʥʜʘסʳ ʪʦʣץʳʥ ײʟʳʥʜʳסʳ 446-472 ʥʤ, ʠʥʪʝʥʩʠʚʪʽʣʽʛʽ 

0,329-0,280 A ʘʨʘʣʳסʳʥʜʘ ʙʦʣʘʜʳ. 

ɸʣʤʘʪʳ Heliantnus Tuberosus ʛװʣʽʥʽש ʘʮʝʪʦʥʜʘסʳ ʪʦʣץʳʥ ײʟʳʥʜʳסʳ 447-

473 ʥʤ, ʠʥʪʝʥʩʠʚʪʽʣʽʛʽ 0,508-0,418 A, ʊʘʰʢʝʥʪ Heliantnus Tuberosus ʛװʣʽʥʽש 

ʘʮʝʪʦʥʜʘסʳ ʪʦʣץʳʥ ײʟʳʥʜʳסʳ 447-475 ʥʤ, ʠʥʪʝʥʩʠʚʪʽʣʽʛʽ 1,773-1,443 A 

ʘʨʘʣʳסʳ ʘ- ʭʣʦʨʦʬʠʣʣʛʝ ʩᴅʡʢʝʩ ʢʝʣʝʜʽ. ʊʘʰʢʝʥʪ Heliantnus Tuberosus ʛװʣʽʥʽש 

ʭʣʦʨʦʬʦʨʤʜʘסʳ ʪʦʣץʳʥ ײʟʳʥʜʳסʳ 667 ʥʤ, ʠʥʪʝʥʩʠʚʪʽʣʽʛʽ 0,083 A, ɸʣʤʘʪʳ 

Heliantnus Tuberosus ʛװʣʽʥʽש ʭʣʦʨʦʬʦʨʤʜʘסʳ ʪʦʣץʳʥ ײʟʳʥʜʳסʳ 665 ʥʤ, 

ʠʥʪʝʥʩʠʚʪʽʣʽʛʽ 0,068 A ʘʨʘʣʳסʳ ʘ-ʭʣʦʨʦʬʠʣʣʜʽ ʢᴇʨʩʝʪʝʜʽ. 
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ʂʘʨʦʪʠʥʦʠʜʪʘʨ ï ᴇʩʽʤʜʽʢʪʝʨʜʽײ שʣʧʘʣʘʨʳʥʜʘ, ʢᴇʧʪʝʛʝʥ 

ʩʘשʳʨʘʫײץʣʘץʪʘʨʜʘ, ʙʘʢʪʝʨʠʷʣʘʨʜʘ ʞᴅʥʝ ʙʘʣʜʳʨʣʘʨʜʘ ʢʝʟʜʝʩʝʪʽʥ, ʩʘʨʳ ʪװʩʪʝʥ 

 ʘʥ ʢᴇʤʽʨʩʫʣʘʨסʧʘץʘʥʳץ ᴇʪʝ שʘʪʘʨʳʥʳץ ʩʢʝ ʜʝʡʽʥʛʽ ʧʠʛʤʝʥʪʪʝʨ; ʪʝʨʧʝʥװʳʟʳʣ ʪץ

ʪʦʙʳʥʘ ʞʘʪʘʜʳ [5]. 

ʂʘʨʦʪʠʥʥʽש ʛʨʝʢ ʘʣʴʬʘʚʠʪʽʥʽש ᴅʨʽʧʪʝʨʽʤʝʥ ʙʝʣʛʽʣʝʡʪʽʥ 5 ʠʟʦʤʝʨʽ ʙʝʣʛʽʣʽ. 

ʆʥʳש ʙᴅʨʽ ʙʠʦʣʦʛʠʷʣʳץ ʙʝʣʩʝʥʜʽ. ʂʝʡʙʽʨ ʢʘʨʦʪʠʥʦʠʜʪʘʨ (Ŭ ï, ɓ ï ʞᴅʥʝ ɔ ï 

ʢʘʨʦʪʠʥʜʝʨ, ʢʨʠʧʪʦʢʩʘʥʪʠʥ ʞᴅʥʝ ʪ.ʙ.) ɸ ʜᴅʨʫʤʝʥʽʥʽש ʥʝʛʽʟʜʝʨʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

ʂʘʨʦʪʠʥʦʠʜʪʘʨʜʳש ᴇʟʽʥʜʽʢ ʙʝʣʛʽʩʽ ʙʦʣʳʧ ץʦʩ ʙʘʡʣʘʥʳʩʪʘʨʳʥʳש ʢᴇʧ ʤᴇʣʰʝʨʜʝ 

ʢʝʟʜʝʩʫʽ ʙʦʣʳʧ ʩʘʥʘʣʘʜʳ. ʆʣ ʢʘʨʦʪʠʥʦʠʜʪʘʨʜʳ ʧʦʣʠʝʥʜʝʨ ʪʦʙʳʥʘ ʙʽʨʽʢʪʽʨʝʜʽ. 

ʂʘʨʦʪʠʥʦʠʜʪʘʨ ʤʘʡʣʘʨʜʘ ʞᴅʥʝ ʣʠʧʦʠʜʪʘʨʜʘ ʝʨʽʛʽʰ, ʩʦʥʜʳץʪʘʥ ʦʣʘʨʜʳ 

ʣʠʧʦʭʨʦʤʜʘʨ ʜʝʧ ʘʪʘʡʜʳ [6] . 

ϧʦʨʳʪʳʥʜʳ. Heliantnus Tuberosus ʛװʣʽʥʜʝʛʽ ʙʠʦʣʦʛʠʷʣʳץ ʘʢʪʠʚʪʽ ʟʘʪ 

ʘʤʠʥץʳʰץʳʣʜʘʨʳ ʤʝʥ ʢʘʨʦʪʠʥʦʠʜʪʘʨʜʳש ʘʜʘʤ ʘסʟʘʩʳʥʜʘ ʘʣʘʪʳʥ ʦʨʥʳ ʝʨʝʢʰʝ. 

ʄʳʩʘʣʳ, ʙʝʣʦʢ ʤʦʣʝʢʫʣʘʩʳʥʜʘסʳ ʤʘשʳʟʜʳ ʘʤʠʥץʳʰʢʳʣʜʘʨʳʥʳש ʙʽʨʽ ʘʨʛʠʥʠʥ 

ʽʩʽʢʪʝʨʜʽש, ʩʦʥʳש ʽʰʽʥʜʝ ץʘʪʝʨʣʽ ʽʩʽʢʪʝʨʜʽש ᴇʩʫʽʥ ʙʘʷʫʣʘʪʘʜʳ. ɹװʡʨʝʢʪʝʛʽ 

ʘʟʦʪʪʳץ ʘʣʤʘʩʫʜʳץ שʘʣʜʳץ ʟʘʪʪʘʨʳʥ ʰʳסʘʨʳʧ ʪʘʟʘʨʪʫ ץʳʟʤʝʪʽʥ ʘʨʪʪʳʨʫʜʘ ʜʘ 

 שʠ ʢʘʨʦʪʠʥʜʝʨʜʽסʳ ʪʘʙʠסʪʘʞʜʳץײɸ ʜᴅʨʫʤʝʥʽʥʝ ʤ שʟʘʥʳסʦʣʜʘʥʳʣʘʜʳ. ɸץ

ʝʩʝʙʽʥʝʥ ʘʡʪʘʨʣʳץʪʘʡ ʜᴅʨʝʞʝʜʝ ץʘʤʪʘʤʘʩʳʟ ʝʪʽʣʝʜʽ. ʂʘʨʦʪʠʥʜʝʨʜʽ ʪʘסʘʤʜʘʨʜʳ 

ʞᴅʥʝ ʤʘʣ ʘʟʳץʪʘʨʳʥ ʜᴅʨʫʤʝʥʜʝʫ ʢʝʟʽʥʜʝ, ʪʝʨʽʥʽש ʟʘץʳʤʜʘʥʫʳʥ ʝʤʜʝʫʜʝ ʞᴅʥʝ 

ʪʘסʘʤʥʳש ʙʦʷסʳʰ ʟʘʪʳ ʨʝʪʽʥʜʝ ʧʘʡʜʘʣʘʥʘʜʳ. ʊʦʧʠʥʘʤʙʫʨ ʛװʣʽʥʜʝʛʽ 

ʙʠʦʣʦʛʠʷʣʳץ ʘʢʪʠʚʪʽ ʟʘʪʪʘʨ ʘʤʠʥץʳʰץʳʣʜʘʨʳ ʤʝʥ ʢʘʨʦʪʠʥʦʠʜʪʘʨʜʳש ʪʘʤʘץ 

ᴇʥʝʨʢᴅʩʽʙʽʥʜʝ, ʤʝʜʠʮʠʥʘʜʘ ʪװʨʣʽ ʘʫʨʫʣʘʨʜʳ ʝʤʜʝʫʜʝ, ʬʘʨʤʘʮʝʚʪʠʢʘʥʳש 

ʜʘʤʫʳʥʘ ʦʪʘʥʜʳץ ᴇʥʽʤ ʨʝʪʽʥʜʝ ʝʨʝʢʰʝ ʤʘשʳʟסʘ ʠʝ. 
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 ʊɸʄʈ 14.91נ
 

 

˶́́̍ ˻ ˯̍˹˨ˢ˾ ˢ˾ ̍˶̍ ˾̂̆ˢ˹ˮ ˸ ˨˩˹ˮ˩́́˱ 
ˢ˶̍˽́ˢ˿́̍˾̂ 

 

 

ɾײʤʘʪʦʚʘ ɾ.ɹ. 
ʄʘʛʠʩʪʨʘʥʪ, ɸʙʘʡ ʘʪrʥʜʘϤʳ ϧʘʟʘϨ ϰʣʪʪʳϨ ʧʝʜʘʛʦʛʠʢʘʣʳϨ ʫʥʠʚʝʨʩʠʪʝʪʽ, ɸʣʤʘʪʳ Ϩ. 

 

 

 ʨʫװʳʥ ʙʝʡʥʝʩʽ, ᴇʤʽʨ ʩץʞʘʨ שʪʳץʳʣʳ ᴅʨ ʭʘʣʳץʦʡʳʥʜʘʨ ʘʨ ץʣʪʪʳױ

ʬʦʨʤʘʩʳ, ʞʘʣʧʳ ʵʪʥʦʩʪʳש ʞᴅʥʝ ʦʥʳש ʜʘʤʫ ʪʘʨʠʭʳʥʳש ʢᴇʨʽʥʽʩʽ ʪʘʥʳʣʳʧ 

ʦʪʳʨʘʜʳ. ʉʦʥʳʤʝʥ ץʘʪʘʨ, ײʣʪʪʳץ ʦʡʳʥʜʘʨʜʳ ʧʝʜʘʛʦʛʠʢʘ ʞᴅʥʝ ʧʩʠʭʦʣʦʛʠʷ 

 ʘסʘʨʘʩʪʳʨʫץ ʨʘʣʳ ʨʝʪʽʥʜʝײץ ʳʩʳʥʘʥ ʙʽʣʽʤ ʙʝʨʫ ʤʝʥ ʪᴅʨʙʠʝסʨײʳʣʳʤʜʘʨʳ ʪס

ʙʦʣʘʜʳ. ʆʣ ʙʘʣʘʣʘʨ ʤʝʥ ʞʘʩᴇʩʧʽʨʽʤʜʝʨ, ʪʽʧʪʽ ʝʨʝʩʝʢʪʝʨʜʽץ שʠʷʣʳʥ ʜʘʤʳʪʫסʘ, 

ʨʫʭʘʥʠ ʞʝʪʽʣʜʽʨʫʛʝ, ʬʠʟʠʢʘʣʳץ ץʦʟסʘʣʳʩʪʘ ʙʦʣʫסʘ, ʰʘʧʰʘʥʜʳץץʘ, 

ʪʘʧץʳʨʣʳץץʘ, ʘץʳʣ-ʦʡʜʳש ʰʳʥʜʘʣʘ ʪװʩʫʽʥʝ װʡʨʝʪʝʪʽʥ ʙʽʨʜʝʥ-ʙʽʨ ײץʨʘʣ ʜʝʩʝʢ 

 ʨʣʽ ʦʡʥrʜʘʨʳװʨʫ ʧʨʦʮʝʩʽʥ ʜᴅʣ ʦʩʳ ʜᴅʩʪװᴇʤʽʨ ʩ שʣʪ ᴇʟʽʥʽײ ʘʪʝʣʝʩʧʝʡʤʽʟ. ᴄʨץ

ʘʨץʳʣʳ ʢᴇʨʩʝʪʽʧ ʢʝʣʝʜʽ. 

ʊϮʡʽʥ ʩϺʟʜʝʨ: ײʣʪʪʳץ ʦʡʳʥʜʘʨ, ʨʫʭʘʥʠ ʤᴅʜʝʥʠʝʪ, ʩʧʦʨʪʪʳץ ʦʡʳʥʜʘʨ, ʘץʳʣ 

ʦʡסʘ ʘʨʥʘʣסʘʥ ʦʡʳʥʜʘʨ. 

 

 

ɼᴅʩʪװʨʣʽ ʦʡʳʥʜʘʨʜʳש ʪᴅʨʙʠʝʣʽʢ ʤᴅʥʽ ʪʫʨʘʣʳ ɺ.ɸ. ʉʫʭʦʤʣʠʥʩʢʠʡ: çʆʡʳʥ 

ʙʘʣʘʥʳ ʨʫʭʘʥʠ ʪײʨסʳʜʘʥ ʞʝʪʽʣʜʽʨʽʧ, ᴅʣʝʤʜʽ ʪʘʥʫסʘ ʩʝʧʪʽʛʽʥ ʪʠʛʽʟʝʪʽʥ ʩᴅʫʣʝʣʽ 

ʪʝʨʝʟʝè ï ʜʝʧ ʙʘסʘʣʘʡʜʳ [1,83 ʙ.].  

ʍʘʣʳץ ʤᴅʜʝʥʠʝʪʽʥʽש ʘʞʳʨʘʤʘʩ ʙᴇʣʽʛʽ ʙʦʣʳʧ ʪʘʙʳʣʘʪʳʥ ʦʡʳʥʜʘʨ ʩʘʥ 

ʤʳשʜʘסʘʥ סʘʩʳʨʣʘʨ ʙʦʡʳ ʝʣ ʪʘסʜʳʨʳʤʝʥ ʙʽʨʛʝ ʞʘʩʘʩʳʧ ʢʝʣʝʜʽ. ʂʝʡʙʽʨ 

ʦʡʳʥʜʘʨʜʳש ʤʘʟʤײʥʳ ʭʘʣʳץʪʳש ʞײʤʳʩʳ ʤʝʥ ᴇʤʽʨʽ, ʦʥʳש ʩʝʥʽʤʽʥʝʥ ʭʘʙʘʨʜʘʨ 

ʝʪʝ ʪװʩʝʜʽ. ʆʥʜʘʡ ʦʡʳʥʜʘʨʜʳץ שʘʪʘʨʳʥʘ: ʢᴇʢʧʘʨ, ץʳʟ ץʫʫ, ʘʩʳץ ʘʪʫ, ʪʝשʛʝ ʽʣʫ, 

ʘʫʜʘʨʳʩʧʘץ, ʭʘʥʪʘʣʘʧʘʡ ʩʳʥʜʳ ʦʡʳʥʜʘʨʜʳ ʞʘʪץʳʟʘ ʘʣʘʤʳʟ. ʉʦʥʜʳץʪʘʥ ʙʦʣʘʨ, 

ʞʘʟʫʰʳ ʄ. ᴄʫʝʟʦʚ: çɹʽʟʜʽש ʭʘʣץʳʤʳʟʜʳש ᴇʤʽʨ ʢʝʰʢʝʥ ײʟʘץ ʞʳʣʜʘʨʳʥʜʘ ᴇʟʜʝʨʽ 

 ,ʽʣ ʢᴇʪʝʨʫשʩʽʥʫʽʤʰʝ ʢᴇװʪ שʦʡ. ʆʡʳʥ ʜʝʛʝʥ ʤʝʥʽס ʘʥ ʘʣʫʘʥ ᴇʥʝʨʽ ʙʘʨסʪʘץʳʟʳץ

ʞײʨʪʪʳש ʢᴇʟʽʥ ץʫʘʥʪʳʧ, ʢᴇשʽʣʽʥ ʰʘʪʪʘʥʜʳʨʫ סʘʥʘ ʝʤʝʩ, ʦʡʳʥʥʳש ᴇʟʽʥʰʝ ʙʽʨ 

ʝʨʝʢʰʝ ʤʘסʳʥʘʣʘʨʳ ʙʦʣסʘʥè, ï ʜʝʡʜʽ. 

ɸʣ ץʘʟʘץʪʳס שʘʞʘʡʳʧ ʘץʳʥʳ, ʦʡʰʳʣ ɸʙʘʡ ײפʥʘʥʙʘʡײʣʳ: çʆʡʳʥ ʦʡʥʘʧ 

ᴅʥ ʩʘʣʤʘʡ, ᴇʩʝʨ ʙʘʣʘ ʙʦʣʘʨ ʤʘ?è ï ʜʝʧ ʙʘʣʘʥʳש ᴇʤʽʨʽʥʜʝ ʜʝ ʦʡʳʥʥʳש ʝʨʝʢʰʝ 

ʦʨʳʥ ʘʣʘʪʳʥʳʥ ʘʡʪʘʜʳ. ʆʡʳʥ ʙʘʣʘʣʘʨ ᴇʤʽʨʽʥʽש ʥᴅʨʽ, ʷסʥʠ ʦʥʳש ʨʫʭʘʥʠ ʞʝʪʽʣʫʽ 

ʤʝʥ ʪʘʙʠסʠ ᴇʩʫʽʥʽץ שʘʞʝʪʪʽ ʘʣסʳʰʘʨʪʳ ʞᴅʥʝ ʭʘʣʳץʪʳש ʩʘʣʪʳʥ װʡʨʝʥʫʜʝ, 

ʪʘʙʠסʘʪ ײץʙʳʣʳʩʪʘʨʳʥ ʪʘʥʫʜʘ ʦʣʘʨʜʳש ʢᴇʨʫ, ʝʩʪʫ, ʩʝʟʫ ץʘʙʽʣʝʪʪʝʨʽʥ, 

ʟʝʡʽʥʜʽʣʽʢʧʝʥ ʪʘʧץʳʨʣʳץʪʘʨʳʥ ʜʘʤʳʪʘʜʳ. ʆʡʳʥ ʘʨץʳʣʳ ʙʘʣʘʣʘʨ ʪᴅʞʽʨʠʙʝ 

ʞʠʥʘʧ, ᴇʟʽʥʽש ʧʩʠʭʦʣʦʛʠʷʣʳץ ʝʨʝʢʰʝʣʽʢʪʝʨʽʥ ץʘʣʳʧʪʘʩʪʳʨʘʜʳ. ʆʡʥʘʫ 
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ʧʨʦʮʝʩʽʥʜʝ ʩᴇʡʣʝʩʫ ץʘʨʳʤ-ץʘʪʳʥʘʩʳ װʣʢʝʥ ʨᴇʣ ʘʪץʘʨʘʜʳ. ʉᴇʡʣʝʩʝ ʞװʨʽʧ, 

ʙʘʣʘʣʘʨ ᴇʟʘʨʘ ʧʽʢʽʨʣʝʩʽʧ, ʙʽʨ-ʙʽʨʽʥʝ ᴅʩʝʨ ʝʪʝʜʽ.  

ʆʡʳʥ ʪᴅʨʙʠʝ ײץʨʘʣʳ ʘʨץʳʣʳ ʘץʳʣ-ʦʡʜʳ ʢʝשʝʡʪʝʜʽ, ʪʽʣʜʽ ײʩʪʘʨʪʘʜʳ, 

ʩᴇʟʜʽʢ ץʦʨʜʳ ʙʘʡʳʪʘʜʳ.  

ɼʘʥʘ ʭʘʣץʳʤʳʟ ʦʡʳʥʜʳ ʪʝʢ ʢᴇשʽʣ ʢᴇʪʝʨʫ ᴅʜʽʩʽ ʜʝʧ ץʘʨʘʤʘʡ, ᴅʨʙʽʨ 

ʘʜʘʤʥʳש ʞʘʩ ʝʨʝʢʰʝʣʽʢʪʝʨʽʥʝ ʩʘʡ, ʦʣʘʨʜʳש ʢᴇʟץʘʨʘʩʪʘʨʳʥ, ʤʽʥʝʟ-ײץʣʳץʪʘʨʳʥ 

 ʪʘʨʠʭʳʥʘ סʘʨr שʳʥʳץʭʘʣ ץʘʟʘפ .ʘʥסʘʣʘסʨʘʣʳ ʜʝʧ ʪʝ ʝʨʝʢʰʝ ʙʘײץ ʘʣʳʧʪʘʩʪʳʨʫץ

ʙʘʡʣʘʥʳʩʪʳ ʞʝʪʢʝʥ ʞʘʟʙʘʰʘ ʜʝʨʝʢʪʝʨʜʝʛʽ ɸʙʘʡ, ʓʙʳʨʘʡ ɸʣʪʳʥʩʘʨʠʥ, ʐʦץʘʥ 

ʋᴅʣʠʭʘʥʦʚ ʝשʙʝʢʪʝʨʽʥʜʝʛʽ ʦץʫ, ʙʽʣʽʤ, ʘʜʘʤʛʝʨʰʽʣʽʢ, ʪᴅʣʽʤʜʽʢ ʦʡ- ʧʽʢʽʨʣʝʨ ʞᴅʥʝ 

ɸʣʘʰ ʟʠʷʣʳʣʘʨʳ ɸ. ɹʘʡʪײʨʩʳʥײʣʳ, ʄ. ɼʫʣʘʪʦʚ, ʄ. ɾײʤʘʙʘʝʚ, 

ɾ.ɸʡʤʘʫʳʪʦʚʪʘʨʜʳש ʭʘʣʳץʪʳץ ʪᴅʨʙʠʝʥʽײ שʣʪʪʳץ ʥʝʛʽʟʜʝʨʽ ʞᴇʥʽʥʜʝʛʽ ʧʽʢʽʨʣʝʨʽ, 

ʙʘʣʘʣʘʨ ᴇʤʽʨʽʥʜʝ ʦʡʳʥ ʤʝʥ ʙʽʣʽʤʥʽש ʘʪץʘʨʘʪʳʥ ʤᴅʥʽ ʞᴇʥʽʥʜʝ ʞʘʟʳʣסʘʥ 

ʝשʙʝʢʪʝʨʽ ᴇʟʽʥʽײץ שʥʳʥ ᴅʣʽ ʢװʥʛʝ ʜʝʡʽʥ ʞʦʡʤʘʡ ʢʝʣʝʜʽ. 

çɹʝʩʽʢ ʞʳʨʳʥʘʥè ʙʘʩʪʘʧ ײʣʪ ʦʡʳʥʜʘʨʳʥʳש ʙʘʨʣʳסʳ ʭʘʣʳץ ʪᴅʨʙʠʝʩʽʥʽש 

ʢᴇʟʽ. פʘʡ ʜᴅʫʽʨʜʽײ שʨʧʘסʳʥ ʙʦʣʤʘʩʳʥ ʪʽʨʰʽʣʽʢ ʞʦʣʳʥʘ ʙʘסʳʪ ʩʽʣʪʝʧ, ᴇʤʽʨʛʝ 

ʘʪʪʘʥʜʳʨʘʜʳ. ʍʘʣʳץ ʞʳʨʣʘʨʳ ʘʪʘ-ʘʥʘʥʳש ʙʘʣʘסʘ ץʦʡסʘʥ ʙʽʨʽʥʰʽ ʩʝʥʽʤʽ, ʪʽʣʝʢ-

ʪʘʣʘʙʳ. ʄײʥʳש ʙᴅʨʽ ʙʘʣʘʥʳ ʦʡʥʘʪʘ, ʢᴇשʽʣʜʝʥʜʽʨʝ, ʙʦʡʣʘʨʳʥ ʩʝʨʛʽʪʝ ʞװʨʽʧ 

ʘʡʪʳʣʘʜʳ ʜʘ, ᴇʤʽʨʽʥʝ ʨʫʭʘʥʠ ʘʟʳץ ʙʦʣʘʪʳʥ ᴇʥʝʛʝʣʽ ʜʝ ʽʣʪʠʧʘʪʪʳ ʩᴇʟʜʝʨʜʽ ʞʘʩ 

ʢʝʟʽʥʝʥ ײץʣʘץʪʘʨʳʥʘ ײץʷ ʙʝʨʝʜʽ. ɸʣ ʦʡʳʥʜʘʨ ʙʦʣʩʘ ʙʘʣʘʥʳש ʦʩʳ ʘʡʪʳʣסʘʥ 

ᴇʥʝʛʝ-ᴇʩʠʝʪ ʩᴇʟʜʝʨʽʥ ʢװʥʜʝʣʽʢʪʽ ʪʽʨʰʽʣʽʢʪʝ ʪᴅʞʽʨʠʙʝ ʞװʟʽʥʜʝ ʽʩʢʝ ʘʩʳʨʫʜʳש 

  .ʨʘʣʳ ʙʦʣʜʳײץ

 ץʘ ʙʦʣʘʜʳ. ʆʣʘʨ: ʩʧʦʨʪʪʳסʘʨʘʩʪʳʨʫץ ʘ ʙᴇʣʽʧץʦʡʳʥʜʘʨʜʳ ʝʢʽ ʪʦʧ ץʣʪʪʳױ

ʞᴅʥʝ ʘץʳʣ ʦʡסʘ ʘʨʥʘʣסʘʥ ʦʡʥrʜʘʨ. ʉʧʦʨʪʪʳץ ʦʡʳʥʜʘʨסʘ: ץʳʟ ץʫʫ, ʢᴇʢʧʘʨ, 

ʘץʩװʡʝʢ, ʘʨץʘʥ ʪʘʨʪʳʩ ʪ. ʙ ʞʘʪʩʘ, ʘץʳʣ ʦʡסʘ ʘʨʥʘʣסʘʥ ʦʡʳʥʜʘʨסʘ ʪʦסʳʟײץʤʘʣʘץ, 

ʘʩʳץ ʦʡʳʥʜʘʨʳ ʞʘʪʘʜʳ. ɸʪʘʣסʘʥ ʦʡʳʥʜʘʨʜʳץ שʘʡʩʳ ʙʦʣʤʘʩʳʥ ʙʘʣʘʥʳש ʞʘʥ ï 

ʞʘץʪʳ ʜʘʤʫʳʥ ʢᴇʟʜʝʡʪʽʥ, ʪʽʣʜʽ ʞʘʪʪʳץʪʳʨʘʪʳʥ, ץʠʤʳʣ-ץʦʟסʘʣʳʩʳʥ 

ʞʝʪʽʣʜʽʨʝʪʽʥ, ʙʝʣʩʝʥʜʽʣʽʛʽʥ ʘʨʪʪʳʨʘʪʳʥ, ʙʘʩץʘ ʘʜʘʤʜʘʨʤʝʥ ץʘʨʳʤ-ץʘʪʳʥʘʩʳʥ 

ʨʝʪʪʝʧ, ײץʨʜʘʩʪʘʨʳʤʝʥ ײʡʳʤʰʳʣʜʳסʳʥ, ʪʘʧץʳʨʣʳץץʘ ʙʘʫʣʳʧ, ʪᴇʨʪ ʞʦʣʜʳ 

 ʳʜʘʥסʨײʜʳʣʘʥʜʳʨʳʧ, ʨʫʭʘʥʠ ʪסʘ ʜʘסʨʫײץ ʨʳʩײʘʩʪʳʨʳʧ, ʩᴇʟ ʪʽʨʢʝʩʽʥ ʜץʡײ

ʞʝʪʽʣʜʽʨʝ ʪװʩʝʜʽ. ʆסʘʥ ʪᴇʤʝʥʜʝ ʩᴇʟ ʙʦʣʘʪʳʥ ʦʡʳʥʜʘʨ ʜᴅʣʝʣ. ʄʳʩʘʣʳ, çʉʦץʳʨ 

ʪʝʢʝè ʦʡʳʥʳ ʘʨʥʘʡʳ ʩʳʟʳʣסʘʥ ʰʝשʙʝʨʜʽש ʽʰʽʥʜʝ ʦʡʥʘʣʘʜʳ. ɾװʨʛʽʟʫʰʽ çʊʝʥʪʝʢ 

ʪʝʢʝʥʽè ʦʨʪʘסʘ ʰʳסʘʨʳʧ, ʢᴇʟʽʥ ʪʘשʘ ʙʘʩʪʘסʘʥʜʘ, ʦʣ ʙʳʣʘʡ ʜʝʧ ᴅʥʜʝʪʝʜʽ: 

 

ϧʘʨʘϬϤʳʜʘ ʢϺʟʽʤ ʞʦϨ, 

ʄʘϤʘʥ ʞʘϨʳʥ ʢʝʣʽϬʜʝʨ, 

ʊʠʽʧ ʢʝʪʩʝʤ ʩϺʟʽʤ ʞʦϨ, 

ɹʽʨ Ϩʳʟ ϰʩʪʘʧ ʙʝʨʽϬʜʝʨ!.. 

 

ʂᴇʟʽ ʙʘʡʣʘʥסʘʥ çʉʦץʳʨ ʪʝʢʝʥʽè ʘʡʥʘʣʘ ץʦʨʰʘʧ ʪײʨסʘʥʜʘʨ ʤʘʟʘץʪʘʧ: 

 

ʉʦϨʳʨ, ʩʦϨʳʨ, ʩʦϨʳʨʘϨ, 

ʊʦʪʠʷʡʳʥ ʩʘʣʘʡʳʥ, 

ʆϬ ʢϺʟʽϬʝ ʪʦʧʳʨʘϨ, 

ɸʣ, ϰʩʪʘʧ ʢϺʨ, ʙʘʪʳʨʳʤ, 
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ʊʦʧʳʨʘϤʳʥ ʘʣʘʡʳʥ, 

ʄʽʥʝ, ʢʝʣʝ ʞʘʪʳʨʤʳʥ! 

ï ʜʝʧ ᴇʣʝשʜʽ ʘʡʪʳʧ ʙʦʣʳʩʳʤʝʥ ᴅʨ ʞʘץץʘ ץʘʰʘʜʳ, ʘʣ çʉʦץʳʨ ʪʝʢʝè ʦʣʘʨʜʳש 

ʙʽʨʽʥ ײʩʪʘʫסʘ ʪʳʨʳʩʘʜʳ. ױʩʪʘסʘʥ ʙʘʣʘʩʳ ʦʥʳש ʦʨʥʳʥʘ ʪײʨʘʜʳ, ʩᴇʡʪʽʧ, ʦʡʳʥ 

ʞʘʣסʘʩʘ ʙʝʨʝʜʽ [2, 161 ʙ].  

ʉʦʥʳʤʝʥ ץʘʪʘʨ, ץʘʟʘץ ʭʘʣץʳʥʳש ʝʨʪʝ ʢʝʟʝשʥʝʥ ʢʝʣʝ ʞʘʪʳʨסʘʥ ʘץʰʘʤʰʳץ 

(ʩʘץʠʥʘ ʩʘʣʫ) [3, 77 ʙ.] ʦʡʳʥʳ ʪײʣסʘʥʳʥ ץʘʣʳʧʪʘʩʫʳʥʘ, ʨʫʭʘʥʠ ʞʝʪʽʣʝ ʪװʩʫʽʥʝ 

ʝʨʝʢʰʝ ʢᴇʤʝʢ. ʆʥ rʢʝʡʙʽʨ ʞʝʨʣʝʨʜʝ ʩʘץʠʥʘ ʩʘʣʫ, ʩʘץʠʥʘ ʪʘʩʪʘʫ ʜʝʧ ʘʡʪʘʜʳ. 

ʆʡʳʥסʘ ʦʥ-ʦʥ ʙʝʩ ʘʜʘʤ ץʘʪʳʩʳʧ, ʦʨʪʘסʘ ʙʽʨ ʞʽʛʽʪʪʽ ʥʝʤʝʩʝ ʙʽʨ ץʳʟʜʳ ʰʳסʘʨʳʧ, 

 ʛʝʣʝʥʝשʡʜʝ ʜᴇװ ʳʟ-ʞʽʛʽʪʪʝʨץ ʩʪʘʪʘʜʳ. ʆʡʳʥ ʝʨʝʞʝʩʽ ʙʦʡʳʥʰʘײ ʠʥʘץʦʣʳʥʘ ʩʘץ

ʦʪʳʨʳʧ, ʝʢʽ ʘʣʘץʘʥʳʥ ʙʽʨ-ʙʽʨʽʥʝ ץʘʙʳʩʪʳʨʳʧ ʘʣסʘ ʩʦʟʘʜʳ. ʆʡʳʥʜʳ ʞװʨʛʽʟʫʰʽ 

ʘʣʘץʘʥʳʥʜʘסʳ ʩʘץʠʥʘʥʳ ʢʽʤʛʝ ʩʘʣʩʘ ʜʘ ᴇʟ ʝʨʢʽ. ʆʣ ʙʘʨʣʳץ ʘʜʘʤʜʘʨʜʳש 

ʘʣʘץʘʥʳʥʘ ʩʘץʠʥʘ ʩʘʣסʘʥ ʙʦʣʳʧ ʰʳסʳʩʳʤʝʥ, çʊײʨ ʩʘץʠʥʘʤ, ʪײʨè, ï ʜʝʧ, ʥʝʤʝʩʝ 

çɸץʰʘʤʰʳסʳʤʜʳ ʙʝʨ!è ï ʜʝʧ ʜʘʫʳʩʪʘʡʜʳ. ʉʦʣ ʩᴅʪ ʩʘץʠʥʘ ʪʘʩʪʘʣסʘʥ ʘʜʘʤ 

ʦʨʥʳʥʘʥ ʘʪʳʧ ʪײʨʫסʘ ʪʠʽʩʪʽ, çʉʘץʠʥʘ ʤʝʥʜʝè, ï ʜʝʧ. ʆʥ rʢᴇʨʰʽʩʽ ײʩʪʘʧ ʘʣʤʘʡ 

 ʠʥʘ ʪʘʩʪʘʫץʨʪ ʘʣʜʳʥʜʘ ᴇʟ ᴇʥʝʨʽʥ ʢᴇʨʩʝʪʝʜʽ. ʂʝʡʙʽʨ ʢʽʪʘʧʪʘʨʜʘ ʩʘײʘʣʩʘ, ʞץ

ʘץʰʘʤʰʳץ ʝʤʝʩ, ʘץʰʳʤʰʳץ ʜʝʧ ʪʝ ʞʘʟʳʣʳʧ ʞװʨ. 

 ʘץʫʫ ʞʘʨʳʩʳʥʜʘ ʘʪץ ʳʟפ .ʫʫèץ ʳʟץʙʽʨʽ ï ç שʘʪ ʩʧʦʨʪʳ ʦʡʳʥʳʥʳ ץʣʪʪʳױ

ʤʽʥʛʝʥ ʞʽʛʽʪ ʘʪʧʝʥ ʰʘʫʳʧ ʙʘʨʘ ʞʘʪץʘʥ ץʳʟʜʳ ץʫʳʧ ʞʝʪʽʧ, ʦʥʳש ʙʝʪʽʥʝʥ ʩװʶʽ 

ʢʝʨʝʢ. ɹײʣ ï ʞʽʛʽʪʪʽש ʞʝשʛʝʥʽ. פʫʳʧ ʞʝʪʝ ʘʣʤʘʩʘ, ץʘʡʳʨʘ ʰʘʧץʘʥʜʘ ץʳʟ ʞʽʛʽʪʪʽ, 

ʦʥʳש ʘʪʳʥ ץʘʤʰʳʥʳש ʘʩʪʳʥʘ ʘʣʘʜʳ. ɹײʣ ï ץʳʟʜʳש ʞʝשʛʝʥʽ. 

ɸʪ װʩʪʽʥʜʝ ʦʡʥʘʣʘʪʳʥ ʪʘסʳ ʙʽʨ סʘʞʘʧ ʦʡʳʥ çʢᴇʢʧʘʨè. ʕʪʥʦʛʨʘʬʪʘʨʜʳש 

ʘʡʪʫʳʥʰʘ, ᴅʫʝʣʛʽ ʘʪʘʫʳ çʢᴇʢ ʙᴇʨʽè ʩᴇʟʽʥʝʥ ʰʳץץʘʥ. ɹײʨʳʥʜʘʨʳ ʤʘʣ ʙʘץץʘʥ 

ʢᴇʰʧʝʣʽ ʭʘʣʳץʪʘʨ ʢᴇʢ ʙᴇʨʽʥʽ ʩʦסʳʧ ʘʣסʘʥʜʘ ᴇʣʽʛʽʥ ʘʪ װʩʪʽʥʜʝ ʩװʡʨʝʣʝʧ, ʙʽʨ-

ʙʽʨʽʥʝʥ ʘʣʘ ץʘʰʳʧ, ᴇʟʜʝʨʽʥʝ ʦʡʳʥʥʳש ʙʽʨ ʪװʨʽʥ ʦʡʣʘʧ ʪʘʧץʘʥ. ʋʘץʳʪ ᴇʪʝ ʢʝʣʝ 

ʢᴇʢʧʘʨ ײʣʪʪʳץ ʦʡʳʥסʘ ʘʡʥʘʣסʘʥ. ɽʢ ̔ʪʦʧ ʙʦʣʳʧ ʙᴇʣʽʥʽʧ, ʢᴇʢʧʘʨʜʳ ʙʽʨ-ʙʽʨʽʥʝʥ 

ʘʣʳʧ ץʘʰʳʧ, ץʘʟʘʥʜʳץץʘ ʩʘʣʫ. פʘʡ ʪʦʧʪʳש ʞʽʛʽʪʪʝʨʽ ʰʘʧʰʘʥʜʳץ ʢᴇʨʩʝʪʽʧ, 

 .ʽʩʢʝ ʞʝʪʝʜʽשʧʘʡʣʘʨʳ ʢᴇʧ ʙʦʣʩʘ, ʩʦʣ ʪʦʧ ʞʝײ ʘ ʢᴇʢʧʘʨʜʳ ʩʘʣʫץץʘʟʘʥʜʳץ

 .è [4, 113 ʙ.]ץʙʽʨʽ çʘʫʜʘʨʳʩʧʘ שʦʡʳʥʳʥʳ ץʣʪʪʳײ ʢᴅʜʽʤʛʽ שʪʳץʘʟʘפ

ʝ שʘʰ ʘʪè ʞʘʩʘʫʜʳסʘʨʘʧʘʡʳʤ ʙᴇʨʝʥʝʜʝʥ çʘפ  hץʠʳʥʜʳסʳ ʞʦץ.ɽʢʽ ʞʘץ ʙʘʩʳ 

ʙʝʨʽʢ ʪסײʳʨסʘ ʙʝʢʽʪʽʣʛʝʥ ʙʠʽʢʪʽʛʽ ʙʽʨ-ʙʽʨ ʞʘʨʳʤ ʤʝʪʨʜʝʡ (ʙʘʣʘʣʘʨʜʳש ʞʘʩʳʥʘ 

 ʘʥץʘʧʪʘʣʜʘʩ ʦʨʥʘʣʘʩץ ʳ 70-80 ʩʘʥʪʠʤʝʪʨʜʝʡ ʙʽʨ ïʙʽʨʽʥʝסʟʳʥʜʳײ (ʘʨʘʡץ

çʘסʘʰʪʘʨʜʳשè ʘʨʘ ץʘʰʳץʪʳסʳ ʝʢʽ ʞʘץʪʘʥ ʩʦʟʳʣסʘʥ ץʦʣ ʝʨʢʽʥ ʞʝʪʝʪʽʥʜʝʡ ʙʦʣʩʘ 

ʞʝʪʢʽʣʽʢʪʽ. ʆʣʘʨסʘ ʤʽʥʛʝʥ çh ʘʙʘʥʜʦʟè ʙʘʣʘʣʘʨ ʙʽʨ-ʙʽʨʽʥʝ ץʘʨʘʤʘ ץʘʨʩʳ ʦʪʳʨʳʧ 

 ʙʝʣʛʽʩʽʤʝʥ ʙʽʨ-ʙʽʨʽʥ ʪʘʨʪʳʧ, ʥʝ ʠʪʝʨʽʧ, ᴅʡʪʝʫʽʨ שʩʪʘʩʘʜʳ.ʊᴇʨʝʰʽʥʽײ ʦʣץ

ʘʡʣʘʩʳʥ, ʥʝ ʢװʰʽʥ ʘʩʳʨסʘʥʳ ץʘʨʩʳʣʘʩʳʥ ʘסʘʰ ʘʪʪʘʥ ʘʫʜʘʨʳʧ ʪװʩʫʽ ʰʘʨʪ.ɸʷץʪʳ 

ʞʝʨʛʝ ʘסʘʰ ʘʪץʘ ʪʽʨʝʫʛʝ ʙʦʣʤʘʡʜʳ, ʦʡʳʥ ʰʘʨʪʳ ʙײʟʳʣʘʜʳ.ɸסʘʰ ʘʪʪʳש 

 .ʛʽʥʜʽʣʝʨʽ ʪᴇʩʝʣʫ ʢʝʨʝʢװ ʘʰסʤ ʥʝʤʝʩʝ ʘײץ ʘʥʜʘ ʘʡʥʘʣʘʩʳʥʘסʣʘײץ

çɸʣʪʳʙʘץʘʥè ï ץʘʟʘץʪʳײ שʣʪʪʳץ ʦʡʳʥʳ. ɸʣʪʳʙʘץʘʥʜʳ ʩʳʨʳץʪʳש ʝʢʽ 

ʙʘʩʳʥʜʘ װ -hװʰʪʝʥ ץʦʩʘץʪʘʧ ʙʘʡʣʘʡʜʳ. ɹʘץʘʥʥʳש ʘʰʘ ʪʘʨʤʘסʳ ʩʳʨʳץץʘ 

ʢʠʛʽʟʽʣʽʧ ʪײʨʫʳ ʪʠ̔ʩ. ɸʣʪʳʙʘץʘʥʜʳ ײץʨʘʩʪʳʨʳʧ ʙʦʣסʘʥʥʘʥ ʢʝʡʽʥ, ʦʥʳש ʝʢʽ 

ʙʘʩʳʥʘʥ װ  hץʘʪʘʨ ʘʨץʘʥ ʙʘʡʣʘʡʜʳ. ɸʨץʘʥʥʳש ʝʢʝʫʽ ʙʽʨ ʜʝשʛʝʡʜʝ, װʰʽʥʰʽʩʽ 

ʦʣʘʨʜʘʥ 40-50 ʩʤ ʪᴇʤʝʥ ʪײʨʘʜʳ. ɹʽʨ ʜʝשʛʝʡʜʝ ʙʘʡʣʘʥסʘʥ ʝʢʽ ʘʨץʘʥסʘ ʝʢʽ ʘʜʘʤ 

 .ʪʘʨʳʥ ʪʽʨʝʡʜʽץʘ ʘʷסʘʥץʘʥ ʘʨסʘʨʩʳ ʦʪʳʨʘʜʳ ʜʘ, ʪᴇʤʝʥʽʨʝʢ ʙʘʡʣʘʥץ-ʘʨʘʤʘץ
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ɹײʣʘʨʜʳ ʙʽʨ ʘʜʘʤ ʪʝʨʙʝʪʝʜʽ. ɸʣʪʳʙʘץʘʥʜʘ ʪʝʨʙʝʣʽʧ ʦʪʳʨסʘʥ ʝʢʽ ʘʜʘʤ ᴅʥ ʩʘʣʘʜʳ. 

ɸʣʪʳʙʘץʘʥʝʨʪʝʜʝʛʽ ʘʫʳʣ ᴇʤʽʨʽʥʜʝ ʞʘʩʪʘʨʜʳש ʢʝʰʢʽʣʽʢʪʝ ʙʘʩ ץʦʩʳʧ, ʭʘʣʳץ 

ʘʩʧʘʧʪʘʨʳʥʳש ʩװʡʝʤʝʣʜʝʫʽʤʝʥ ᴅʥ ʩʘʣʘʪʳʥ, ʘʡʪʳʩʘʪʳʥ, ᴅʟʽʣ-ʦʩʧʘץ, ʥʘʟʜʳ 

ʢװʣʢʽʩʽʤʝʥ ʢᴇʧʰʽʣʽʢ ʙʦʣʳʧ ʢᴇשʽʣ ʢᴇʪʝʨʝʪʽʥ ʦʡʳʥ-ʩʘʫʳסʳ ʙʦʣסʘʥ. 

ɸʣʪʳʙʘץʘʥʥʳש ʜʝʥʝ ʰʳʥʳץʪʳʨʫסʘ ʜʘ ʧʘʡʜʘʩʳ ʤʦʣ. ʆʣ ï ʘʫʳʣʜʳץ ʞʝʨʜʝ ᴅʣʽ ʜʝ 

 .ʙʽʨʽ שʪʳ ʦʡʳʥʜʘʨʜʳץʳʟʳץ

ʊʦסʳʟ ײץʤʘʣʘץ ï ʙװʛʽʥʛʝ ʜʝʡʽʥ ᴇʟ ʜᴅʨʝʞʝʩʽʥ ײʩʪʘʧ ʪײʨסʘʥ ײʣʪʪʳץ 

ʦʡʳʥʜʘʨʳʤʳʟʜʳש ʙʽʨʽ. ʊʦסʳʟ ײץʤʘʣʘץʪʳ ʪᴇʨʪ ʙײʨʳʰʪʳ ʪʘץʪʘʜʘ ʦʡʥʘʡʜʳ. 

ʊʘץʪʘʥʳש ʝʢʽ ץʘʪʘʨסʘ ʪʦסʳʟ-ʪʦסʳʟʜʘʥ ʩʦʧʘץʰʘ ʢʝʣʛʝʥ ײʷʩʳ, ᴅʨ ץʘʪʘʨ װʰʽʥ 

ʙʽʨʜʝʥ ʞʘʩʘʣסʘʥ ʝʢʽ ץʘʟʘʥ ʙʦʣʘʜʳ. ʆʣʘʨʜʳש ʪװʩʽ ʝʢʽ ʙᴇʣʝʢ. ᴄʨ ʦʡʳʥʰʳסʘ 81-ʜʝʥ 

 :ʘ ʦʨʥʘʣʘʩʪʳʨʳʣʘʜʳ. ʆʡʳʥ ʰʘʨʪʳסʪʘץʘ 9 ʪʘסʷʣʘʨײ ʙʝʨʽʣʝʜʽ. ʆʣʘʨ ץʤʘʣʘײץ

ʪʦסʳʟ ײץʤʘʣʘץʪʳש ʧʘʨʪʠʷʩʳ ʘץ ʧʝʥ ץʘʨʘʥʳש ʢʝʟʝʢʪʝʩʽʧ ʦʪʳʨʘʪʳʥ ʞװʨʽʩʽʥʝʥ 

ʪײʨʘʜʳ. ʆʡʳʥʜʳ ʙʘʩʪʘʫʰʳ ʘʜʘʤ ᴇʟʽʥʽש ʢʝʟ ʢʝʣʛʝʥ ײʷʰʳסʳʥʜʘ ʙʽʨ ײץʤʘʣʘץʪʳ 

 .ʘʜʳסʘ ʩʘʣʳʧ ʰʳסʷʣʘʨײ ʪʘʥ ʙʘʩʪʘʧץʘʨʩʳ ʞʘץ ʘʪ ʪʽʣʽʥʝסʘʣʜʳʨʳʧ, ʦʣʘʨʜʳ ʩʘץ

ɽʛʝʨ ʝש ʩʦסשʳ ײץʤʘʣʘץ ʪװʩʢʝʥ ʙᴅʩʝʢʝʣʝʩʪʽש ʪʘʩ ʩʘʥʳ ʞײʧ ʙʦʣʩʘ, ʦʥʜʘ ʦʡʳʥʰʳ 

ʩʦʣ ײʷʜʘסʳ ײץʤʘʣʘץʪʳ ʪװʛʝʣʽʤʝʥ, ᴇʟ ץʘʟʘʥʳʥʘ ʘʫʜʘʨʳʧ ʘʣʘʜʳ. ʆʡʳʥ ʙʘʨʳʩʳʥʜʘ 

ʦʡʳʥʰʳʣʘʨʜʳש ʙʽʨʝʫʽʥʽײ שʷʩʳʥʜʘ ʝʢʽ ײץʤʘʣʘץ ץʘʣʳʧ, ʦסʘʥ ץʘʨʩʳʣʘʩʳ ʝש ʩʦסשʳ 

ʪʘʩʳʥ ʩʘʣʳʧ װʣʛʝʨʩʝ, ʦʣ װ  hʪʘʩʪʳ ʪװʛʝʣ ʘʣʘʜʳ ʜʘ, ײ ̫ʦʡʳʥ ʘʷסʳʥʘ ʜʝʡʽʥ 

çʪײʟʜʳץץʘè ʘʡʥʘʣʘʜʳ. ɹײʜʘʥ ʢʝʡʽʥ ʩʦʣ ײʷסʘ ʪװʩʢʝʥ ʪʘʩʪʘʨ çʪײʟʜʳץè ʠʝʩʽʥʽש 

 ʽʩʢʝשʘʥ ʦʡʳʥʰʳ ʞʝסʞʠʥʘ ץʤʘʣʘײץ ʘʟʘʥʳʥʘ ʞʘʣʧʳ 82פ .ʘʟʘʥʳʥʘ ʢᴇʰʝʜʽץ

ʞʝʪʝʜʽ. 

 ʜʘʤʳʧ ʞʝʪʽʣʫʽʥʝ, ʘʜʘʤʛʝʨʰʽʣʽʢ שʙʘʣʘ ʢʝʟʜʝʥ ʘʜʘʤʥʳ שʦʡʳʥʥʳ ץʣʪʪʳױ

 ʨʣʽ ʦʡʳʥʜʘʨװʘʨʪʫʳʥʘ, ʧʩʠʭʠʢʘʩʳʥʘ ʪʠʛʽʟʝʪʽʥ ᴅʩʝʨʽ ʤʦʣ. ɼᴅʩʪ שʘʩʠʝʪʪʝʨʽʥʽץ

ʘʨץʳʣʳ ᴇʟ ʭʘʣץʳʥʳש ʪʘʨʠʭʳʥ, ʞʝʨʽʥ, ʜʘʤʫ ʩʘʪʳʩʳʥ, ᴅʜʝʪ-ײסʨʧʳʥ, ʩʘʣʪ-

ʜᴅʩʪװʨʽʥ, ץʦʥʘץʞʘʡʣʳʣʳסʳʥ ʘʡץʳʥʜʘʧ ʢᴇʨʫʛʝ ʙʦʣʘʜʳ. ʂʽʰʢʝʥʝ ʢװʥʥʝʥ ʙʘʩʪʘʧ 

 ,ʘץץʘ, ʩʳʡʣʘʩʪʳץץʳʣʳ ᴅʜʽʣʜʽʢʢʝ, ʜʦʩʪʳץʦʡʳʥʜʘʨʜʳ ʦʡʥʘʫ ʘʨ ץʣʪʪʳײ

ʢʽʰʽʧʝʡʽʣʜʽʣʽʢʢʝ ᴇʟ-ᴇʟʽʤʽʟʜʽ ʪᴅʨʙʠʝʣʝʡ ʦʪʳʨʳʧ, ʘʜʘʤʛʝʨʰʽʣʽʢ ץʘʩʠʝʪʪʝʨʽʤʽʟʜʽ 

 ʘ ʦʡʳʥʜʘʨץʳʜʘʥ ʞʝʪʽʣʛʝʥ ʘʟʘʤʘʪ ʙʦʣʘʤʳʟ. ɹʘʩסʨײʘʣʳʧʪʘʩʪʳʨʳʧ, ʨʫʭʘʥʠ ʪץ

ʩʠʷץʪʳ ץʘʟʘץʪʳײ שʣʪʪʳץ ʦʡʳʥʜʘʨ ʪᴅʨʪʽʙʽʥ ʙײʣʞʳʪʧʘʡ ʦʨʳʥʜʘʫ, ʦʡʳʥ 

ʙʘʨʳʩʳʥʜʘ ʪᴅʨʪʽʧ ʩʘץʪʘʫ, ʙʘʣʘ ʢʝʟʜʝʥ ʙʘʩʪʘʧ ʪᴅʨʪʽʧʢʝ, ᴅʜʽʣʜʽʢʢʝ, ʞʠʥʘץʳʣʳץץʘ 

ʙʘʫʣʠʜʳ, ʘʜʘʣ, ץʘʡʳʨʳʤʜʳ, ᴇʞʝʪ ʙʦʣʫסʘ ʪᴅʨʙʠʝʣʝʡʜʽ. 

ɼʘʥʘ ʭʘʣץʳʤʳʟ, ʜʘʥʳʰʧʘʥ ʭʘʣץʳʤʳʟ ʙʘʣʘ ʪᴅʨʙʠʝʩʽʥʝ װʣʢʝʥ ʤᴅʥ ʙʝʨʛʝʥ. 

ɽʣʜʽש, ʭʘʣʳץʪʳש ʙʦʣʘʰʘסʳ װʰʽʥ ʙʘʣʘ ʪᴅʨʙʠʝʩʽ ᴇʪʝ ʤʘשʳʟʜʳ ʝʢʝʥʽʥ ʪװʩʽʥʝ 

ʦʪʳʨʘ, ʙʘʣʘסʘ ʞʘʥ-ʞʘץʪʳ ʨʫʭʘʥʠ ʞʘʥ-ʜװʥʠʝʩʽ ʪʘʟʘ ʙʦʣʩʳʥ ʜʝʧ ʘʜʘʤʜʳץץʘ 

 ʘʣʘʡץ ,ʩʦʣʘʡ ʤʘʡʳʩʘʜʳ שʘʣʘʡ ʠʩʝץ ,ʩʝʢʽʣʜʽ ץʡʨʝʪʢʝʥ. ɾʘʩ ʙʘʣʘ ʞʘʩ ʰʳʙʳװ

ʘʡʪʩʘש ʩʦʣʘʡ ʢᴇʥʝʜʽ ʜʝʧ ʪװʩʽʥʛʝʥ.  

ɸʣ, çʄᴅʜʝʥʠʝʪ ï ײʣʪʪʳש ʙʝʪ-ʙʝʡʥʝʩʽ, ʨʫʭʘʥʠ ʙʦʣʤʳʩʳ, ʞʘʥʳ, ʘץʳʣ-ʦʡʳ, 

ʧʘʨʘʩʘʪʳ. ᴆʨʢʝʥʠʝʪʪʽ ײʣʪ, ʝש ʘʣʜʳʤʝʥ, ʪʘʨʠʭʳʤʝʥ, ʤᴅʜʝʥʠʝʪʽʤʝʥ, ײʣʪʳʥ 

 ʘʥץʦʩץ ʦʨʳʥʘץ ʘʣʪʳʥ שʘʣʘʨʳʤʝʥ, ᴅʣʝʤʜʽʢ ʤᴅʜʝʥʠʝʪʪʽסʣײʣʳ ʪײ ʘʥסʪʘץʣʳײ

 ʪᴇʣ ʤᴅʜʝʥʠʝʪʽ ץʣʪʪʳײ שʪʘʥʘʜʳ. ʉᴇʡʪʽʧ, ʪʝʢ ᴇʟʽʥʽץʣʝʩʽʤʝʥ ʤʘװ ʣʢʝʥʜʽ-ʢʽʰʽʣʽװ

ʘʨץʳʣʳ סʘʥʘ ʙʘʩץʘסʘ ʪʘʥʳʣʘʜʳè ï ʜʝʛʝʥ ɽʣʙʘʩʳ ʩᴇʟʽʥ ʝʩʢʝ ʪװʩʽʨʩʝʢ, ᴅʣʝʤ 

ʘʣʜʳʥʜʘ ʤᴅʜʝʥʠʝʪʽʤʽʟʜʽ ʪʘʥʳʪʳʧ, ʨʫʭʳʤʳʟʜʳ ʘʩץʘץʪʘʪʘʪʳʥ ʙʽʨʜʝʥ-ʙʽʨ ʢװʰʪʽ 

ʜʽשʛʝʢ ï ײʣʪʪʳץ ʦʡʳʥʜʘʨʳʤʳʟ. ʆʣ סʘʩʳʨʣʘʨ ʢᴇʰʽʥʝ ʽʣʝʩʽʧ ʢʝʣʝ ʞʘʪץʘʥ ײʣʪʪʳץ 
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ʤᴅʜʝʥʠʝʪʽʤʽʟ ʙʝʥ ʩʘʣʪ-ʜᴅʩʪװʨʽʤʽʟʜʽש ʘʞʳʨʘʤʘʩ ʙᴇʣʽʛʽ, ʨʫʭʘʥʠ ʤײʨʘ. ɹװʛʽʥʛʽ 

ʪʘשʜʘ, ʤײʨʘʤʳʟʜʘʥ ץʦʣ װʟʙʝʡ ʞʘʩ ײʨʧʘץʪʳש ʙʦʡʳʥʘ ʩʽשʽʨʫ ʘʙʳʨʦʡʣʳ ʤʽʥʜʝʪʽʤʽʟ.  
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HOW EFFECTIVELY A FOREIGN LANGUAGE CAN BE 
LEARNED ONLINE 

 

 

Kairgeldina S. 
 

 

With the advent of the information age in the XXI  century, learning online has 

become popular and even commonly used in English Language teaching as well as in 

other areas of education. Online language learning is considered to support students' 

language learning effectiveness. However, the effectiveness of such method of 

language learning is closely related to the conditions of the local context. In other 

words, despite its popularity online language learning may pose some difficulties to 

students. Therefore, this article deals with the challenges of learning English online 

which have been revealed through learner surveys.  

Key words: online learning, learning foreign languages online, effectiveness, 

learner survey.  
 

 

At the end of the XX century nearly three decades ago, being teacher students 

we read and discussed a lot about the role of a language teacher in the coming century. 

One of the discussions was about the fact that in future computers and Internet would 

replace teachers in the classroom. At that time, having a very vague idea about 

computers and being entirely unaware of the term Internet, we were confident enough 

https://kk.wikipedia.org/wiki/%D0%90%D0%BB%D0%BC%D0%B0%D1%82%D1%8B
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that it would not happen. However, we were slightly mistaken. The XXI  century ï the 

era of digitalization and modern technologies has brought significant changes to all 

spheres including education. Information technology has widened access to education. 

The way people learn and get an access to education, particularly learning languages 

has changed due to rapid development of information technology. One of such 

considerable changes is online learning. Online learning has become so popular that it 

is commonly used in English language teaching as well as in other areas of education. 

Therefore, to keep up with the current changes in the field of education language 

teachers are also looking for some ways to increase the quality of their teaching via 

new and modern information technologies. In many developed countries of the world 

online learning is regarded to have more advantages over traditional (face-to-face) 

classes for its availability, flexibility  and convenience, so it has contributed to the 

decrease in face-to face classes. Moreover, online language learning is supposed to 

increase students' language learning effectiveness. However, some educators, language 

teachers and researchers are likely to be doubtful about the effectiveness of it. In 

general, the fact that how effectively language is learnt online mainly depends on 

different factors and challenges including studentsô interests and needs. In order to 

determine the effectiveness and challenges of online language learning, a survey study 

was conducted with students. 15 The survey findings Overall, 91 students of different 

ages and gender, from different universities and with different English language 

competence were involved in the survey.  

The survey assessed six aspects: (1) learnersô readiness for online language 

learning, (2) learnersô attitudes (positive or negative) to online language learning, (3) 

learnersô preference between online and traditional classes, (4) the reasons why they 

prefer traditional method of learning languages, and (5) the reasons why they prefer 

online method of language learning, and (6) challenges faced in online language 

learning process. 

Are you ready to learn a foreign language online?  

 

 
 

The first question concerns the studentsô readiness to take online language 

classes. As Figure 1 has shown, 71% of the respondents are ready for online language 

learning. It may not be a surprising fact, as they are digital natives who can use 

various electronic devices and tools in their everyday life. However, 29% of the 

students provide a negative answer, which shows that approximately one third of the 

respondents are not ready for online classes. It may be reasoned by the fact that some 
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learners are not hard-wired for online learning. In other words, they are either not 

good at using IT, or have difficulties with an access to Internet, particularly this will  

be a challenge for learners from rural areas. Therefore, issues of digital literacy may 

be considered one of the challenges that prevent learners from fully  relying on online 

learning resources and successfully taking full  advantage of online language learning. 

However, in certain cases, some digital natives use various types of technology 

extensively for non-educational purposes such as networking and communication. 

 

 
Methodology. Technological platform of the e-learning system. 

The technological scenario for the e-learning system is shown in Figure 1. It 

means that all the participants in the process are connected to the Internet and that 

they can communicate among themselves via the Internet. The participants of the 

distance learning process are: 

 

 
 

ï Teachers, whose role is to prepare the teaching material, follow the studentsô 

activities throughout the semester, provide support for the students and assess them. 

Teachers can perform their activities at the FIT premises or at some distant locations. 

ï Distance learning system administrator, whose task is to process and publish 

teaching materials, administer the users and maintain the system. BCI 2007, Sofia, 

Bulgaria Miroslav Trajanovic, Dragan Domazet, Biljana Misic-Ilic  443. 

ï Students, whose task is to study using the teaching material and on-line 

tutorials in the synchronous and asynchronous regime. Moreover, students have to 
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complete homework assignments, knowledge tests and examinations. Both traditional 

students and elearning students can use this e-learning system. 

The raw teaching material prepared by the teachers consists of lecture texts, 

figures, presentations, audio recordings, video recordings, the list of external web 

locations, quizzes, tests and exam tasks. All  these components comprise the input into 

the production system, whose task is to produce the teaching material in the form 

suitable for publication at the distance learning system. The schematic representation 

of the functioning of the production system is shown in Figure 2. The completed 

teaching material is stored at the database and is available to all the authorized users 

(students, teachers, and administrators). 

 

 
 

 

During the production of the teaching material it should be constantly kept in 

mind that is has to be designed in such a way that a distance learning student does not 

notice that s/he is not in the classroom. This can be achieved only with the adequate 

combination of audio/video content. The main result of the production is the 

audio/video recording of the lecture, which is, upon studentsô request, emitted at the 

time most suitable for them. Unlike students in traditional education, the distance 

learning student has the option to go forward and backward through the lecture and 

repeat it as many times as s/he needs to learn the material. 

Knowledge assessment at FIT is in accordance with the Bologna declaration. 

This means continuous assessment of knowledge, and, in case of English, 

performance and proficiency. A student gets 60% of the final mark through pre-exam 

activities and 40% as the final written test mark. In case of English 1, 2 and 3, the 

final exam is primarily the assessment of grammar, vocabulary and language 

functions, while the mastery of language skills is mostly assessed in pre-exam tasks 

and activities. This gives the e-learning students more time for preparation, and in a 

way, lowers the stress. The pre-exam tasks include: 

ï Progress test (grammar, vocabulary and use). This is a two-page test given 

around mid-semester, covering only the learned material. This test has a dual 
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function. It should indicate the studentôs progress and identify the problem areas 

which need remedial action. Moreover, it serves as the model for the final exam, 

which has more or less the same form but is considerably longer and covers the 

material from the whole course. This test is given as the word document, for 

traditional students to do it in the classroom, while the e-learning students have a set, 

limited time to do it and submit it via email to the teacher. 

ï Listening comprehension test. This is a short 15 minute test with 10-multiple 

choice and fill -in the blanks questions, distributed at the set time as the e-learning 

test, for both traditional and e-learning students. 

The system records the answers. 

ï Homework writing assignments. They are related to lectures and mostly 

practice functional writing according to the given model, with the length and 

demands progressively increasing. In English 3, half of the tasks are group problem-

solving integrated skills activities, where a group of 3-4 students, produces a joint 

short written report. 

ï Home reading and writing. 

In each course students have to read a book simplified at the corresponding 

level and complete the given tasks related to language study, text study and essay 

writing. The significance of extensive reading in the foreign language of texts which 

are not exclusively professional is widely accepted in foreign language teaching. 

ï Oral presentation. Traditional students do the oral presentation alive, in front 

of their colleagues, whereas elearning students record it as an audio or video fil e. 

Using the given presentation model, the students talk on professional, specified 

topics. Unfortunately, this is the only formal and obligatory mode of oral 

communication and presentation. These oral presentations recorded by e-learning 

students can be posted at the FIT forum. This can not only increase the studentôs 

awareness of public speaking in English, but also invite other students to provide 

feedback, thus promoting communication. 
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Results. The described system for distance learning of English has been already 

used for three semesters. The following Table 2 shows the results scored by 

traditional and distance learning students. 
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We would like to note that these exam results should be taken tentatively, as a 

tendency rather than as a compelling evidence. It should be noted that the marks need 

not be taken as an absolutely reliable indicator of one mode of teaching being 

superior to another (as it may seem that the distance mode is superior to the 

traditional one!). It is common that the students enter the faculty with very different 

language levels, and some distance learning students have work experience with 

foreign companies, which can explain their better exam scores. A more interesting 

indicator is that distance learning students, on the average, tend to gather more points 

for pre-exam assignments than the traditional students. It seems that they, to 

compensate the lack of direct contact, put more effort into pre-exam task. Another 

possible explanation, and a rather unfavourable one, could be that distance learning 

students have someone else, very proficient in English, who completes their tasks. 

Our conviction, however, is that it is not the case, because their final test results 

roughly correlate with their pre-exam results. On the other hand, the fact that distance 

learning students do not score worse than the traditional ones is a clear indicator that 

our distance learning course is indeed a viable, workable alternative, with satisfactory 

results. Needless to say, there is always room for improvement, about which we 

would comment in the following section. 

The application of distance learning system to foreign language teaching is a 

great challenge. The greatest problem is the lack of face-to-face communication with 

peers and the teacher. The paper shows that by using state-of-the-art tools for 

synchronous and asynchronous communication this problem can be overcome. Our 

experience is related to the English language study only, but the similar method is 

applicable to the foreign language teaching in general. Our observations, after initial 

apprehensions, are very positive, but we are aware that we are facing a lot of 

additional work to improve the courses, modify them, make better multimedia 

presentations, and, in particular, enhance interactivity. We believe that by applying 

the combination of pedagogical insights and modern technologies it is possible to 

realize a successful foreign language distance learning course. 
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ʄʘץʘʣʘʜʘ çSmart (ʘץʳʣʜʳ)è סײʳʤʳ, smart ʙʽʣʽʤ ʙʝʨʫ ʪײʞʳʨʳʤʜʘʤʘʩʳ, 

ʦʥʳש ʥʝʛʽʟʛʽ ʵʣʝʤʝʥʪʪʝʨʽ, ʤʳʩʘʣʳ, smart ʦץʳʪʫ, smart ʫʥʠʚʝʨʩʠʪʝʪ, smart ʦץʫʣʳץ 

 ʘ ʞᴅʥʝסʘʣʳʧʪʘʩʪʳʨʫץ ʞʳʨʳʤʜʘʤʘʩʳʥײʳʣʜʳ ʙʽʣʽʤ ʙʝʨʫ ʪץʘʨʘʩʪʳʨʳʣʘʜʳ. ɸץ

ʜʘʤʳʪʫסʘ ᴅʩʝʨ ʝʪʝʪʽʥ ʬʘʢʪʦʨʣʘʨסʘ ʪʘʣʜʘʫ ʞʘʩʘʣʘʜʳ. Smart ï ʙʽʣʽʤ ʙʝʨʫʜʽ 

ʜʘʤʳʪʫʜʳװ ש  h ʘʩʧʝʢʪʽʩʽ ʘʥʳץʪʘʣʜʳ: ײʡʤrʜʘʩʪʳʨʫʰʳʣʳץ, ʪʝʭʥʦʣʦʛʠʷʣʳץ, 

ʧʝʜʘʛʦʛʠʢʘʣʳץ. 

ʊϮʡʽʥ ʩϺʟʜʝʨ: smart ï ʙʽʣʽʤ, ʵʣʝʢʪʨʦʥʜʳץ ʦץʳʪʫ, smart ï ʦץʳʪʫ, smart ï 

 .ʘʤסʦץ
 

 

ʂᴇʧʪʝʛʝʥ ʝʣʜʝʨʜʝ Smart education סײʳʤʳ ץʘʟʽʨʜʽש ᴇʟʽʥʜʝ ʜʝ ʬʘʢʪʦ 

ʩʪʘʥʜʘʨʪʳ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. Smart education ʥʝʛʽʟʛʽ ʠʜʝʷʩʳ ʥʝʜʝ? ɹײʣ ʩײʨʘץץʘ 

ʞʘʫʘʧ ʙʝʨʫ װʰʽʥ ʙʽʣʽʤ ʙʝʨʫ ʪᴅʩʽʣʜʝʨʽʥ ʜʘʤʳʪʫ ʧʨʦʮʝʩʽʥ ץʘʨʘʩʪʳʨʫ ץʘʞʝʪ. 

ʐʘʨʪʪʳ ʪװʨʜʝ ʦʥʳ װ  hʢʝʟʝשʛʝ ʙᴇʣʫʛʝ ʙʦʣʘʜʳ ʞᴅʥʝ ʙʽʣʽʤ, ʪʝʭʥʦʣʦʛʠʷ, ʦץʳʪʫ, 

ʤסײʘʣʽʤ ʞᴅʥʝ ʙʠʟʥʝʩ ʩʠʷץʪʳ ʙʝʩ ʢᴇʟץʘʨʘʩ ʪײʨסʳʩʳʥʘʥ ץʘʨʘʩʪʳʨʫסʘ ʙʦʣʘʜʳ. 

çʂʝʰʝè ʩʪʫʜʝʥʪ װʰʽʥ ʙʽʣʽʤʥʽש ʞʘʣסʳʟ ʢᴇʟʽ ʤסײʘʣʽʤ ʙʦʣʜʳ, ʘʣ ʩʪʫʜʝʥʪ 

ʘʫʜʠʪʦʨʠʷʜʘʥ ʥʝʤʝʩʝ ʩʦʣ ʦץʳʪʫʰʳ ʢʝשʝʩ ʙʝʨʛʝʥ ʢʽʪʘʧʪʘʥ ʙʘʩץʘ ʞʝʨʜʝ ʞʘשʘ 

ʙʽʣʽʤ ʘʣʘ ʘʣʤʘʜʳ. ʋʥʠʚʝʨʩʠʪʝʪʪʝʨʜʽש ʤʘץʩʘʪʳ ʠʥʜʫʩʪʨʠʘʣʜʳ ᴇʥʜʽʨʽʩ װʰʽʥ 

ʤʘʤʘʥʜʘʨ ʜʘʷʨʣʘʫ ʙʦʣʜʳ. 

çɹװʛʽʥè ʙ̔ ʣʽʤ ʪʝʢ ʦץʳʪʫʰʳʜʘʥ ʩʪʫʜʝʥʪʢʝ סʘʥʘ ʝʤʝʩ, ʩʪʫʜʝʥʪʪʝʨ ʘʨʘʩʳʥʜʘ 

ʜʘ ʙʝʨʽʣʝʜʽ, ʙײʣ ʞʘשʘ ʙʽʣʽʤ ʜʝשʛʝʡʽʥ ץʘʣʳʧʪʘʩʪʳʨʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ᴆʟ 

ʢʝʟʝʛʽʥʜʝ, ʙʽʣʽʤ ʙʝʨʫ ʪʝʭʥʦʣʦʛʠʷʣʘʨʳ ʙʝʣʩʝʥʜʽ ץʦʣʜʘʥʳʣʘ ʙʘʩʪʘʡʜʳ ʞᴅʥʝ 

ʤסײʘʣʽʤʜʝʨ ʪʝʢ ʘʫʜʠʪʦʨʠʷʜʘ סʘʥʘ ʝʤʝʩ, ʙʽʣʽʤ ʘʣʘ ʘʣʘʜʳ. ɹʠʟʥʝʩʢʝ ʙʽʣʽʤ 

  .ʘʞʝʪץ ʘʥ ʤʘʤʘʥʜʘʨסʘʤʳʥʘ ʜʘʡʳʥʜʘʣסʦץ

ɸʣ çʝʨʪʝשè ʩʪʫʜʝʥʪ װʰʽʥ ʙʽʣʽʤʥʽש ʙʘʩʪʳ ʢᴇʟʽ ʠʥʪʝʨʥʝʪ ʙʦʣʘʜʳ, 

ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʞʝʢʝ ʙʘסʜʘʨʣʘʥʳʧ, ʞʘשʘ ʙʽʣʽʤ ʞʘʩʘʫסʘ ʙʘסʳʪʪʘʣʘʪʳʥ ʙʦʣʘʜʳ. 

ʆץʳʪʫ ʧʨʦʮʝʩʽ ʩʪʫʜʝʥʪʪʝʥ ʦץʳʪʫʰʳסʘ ʞᴅʥʝ ʢʝʨʽ, ʩʪʫʜʝʥʪʪʝʥ ʩʪʫʜʝʥʪʢʝ ʞᴅʥʝ 

ʪ.ʙ. ʢʝʟ ʢʝʣʛʝʥ ʙʘסʳʪʪʘ ʙʽʣʽʤ ʙʝʨʫ ʦʙʲʝʢʪʽʣʝʨʽʥʽץ שʦʟסʘʣʳʩʳʥ ʙʦʣʞʘʡʜʳ. 

ᴆʪʢʝʥ ʦʥʞʳʣʜʳץʪʘ ʙʽʣʽʤ ʵʢʦʥʦʤʠʢʘʩʳ, ʵʣʝʢʪʨʦʥʜʳץ ʘʨʤʠʷ, ʵʣʝʢʪʨʦʥʜʳץ 

ʤᴅʜʝʥʠʝʪ, ʵʣʝʢʪʨʦʥʜʳץ ʜʝʥʩʘʫʣʳץ ʩʘץʪʘʫ, ʵʣʝʢʪʨʦʥʜʳװ ץʢʽʤʝʪ, ʵʣʝʢʪʨʦʥʜʳץ 

 .ʘʣʳʧʪʘʩʪʳץ ʨʜʝװʘʤ ʙʝʣʩʝʥʜʽ ʪסʦץ ץʪʳ ʙʝʣʛʽʣʝʨʽ ʙʘʨ ʮʠʬʨʣʳץʳʣʳʤ ʩʠʷס
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ʕʣʝʢʪʨʦʥʜʳץ ʦץʳʪʫ ʮʠʬʨʣʳץ ץʦסʘʤ ײץʨʳʣʳʤʳʥʘ ʝʥʛʽʟʽʣʛʝʥ ʞᴅʥʝ ʦʥʳש 

ʦʨʪʘʣʳץ, ʞװʡʝ ײץʨʘʫʰʳ ʵʣʝʤʝʥʪʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ɸʣʘʡʜʘ, ʵʣʝʢʪʨʦʥʜʳ ʦץʳʪʫ 

ʪʫʨʘʣʳ ʘʡʪץʘʥʜʘ, ʥʝʛʽʟʽʥʝʥ ʪʝʭʥʦʣʦʛʠʷסʘ ʙʘʩʘ ʥʘʟʘʨ ʘʫʜʘʨʳʣʜʳ. ɹװʛʽʥʜʝ 

ᴅʣʝʤʥʽש ʞʝʪʝʢʰʽ ʫʥʠʚʝʨʩʠʪʝʪʪʝʨʽʥʽש ʪʝʭʥʦʣʦʛʠʷʣʳץ ʜʘʤʫʳ ʘץʧʘʨʘʪʪʳץ ʙʘʟʘʥʳש 

ʦʜʘʥ ᴅʨʽ ʜʘʤʫʳ ʩʘʧʘʣʳ ʞʘשʘ ᴇʟʛʝʨʽʩʪʝʨ ᴅʢʝʣʤʝʡʪʽʥ ʰʝʛʽʥʝ ʞʝʪʪʽ. ʕʣʝʢʪʨʦʥʜʳץ 

ʦץʳʪʫ ʝʥʜʽ ʞʘשʘʣʳץ ʝʤʝʩ, ʪװʩʽʥʽʢʩʽʟ ʧʦʟʠʮʠʷʣʘʨ ʞʦץ. ʉʪʫʜʝʥʪʪʝʨ װʰʽʥ ʝʨʢʽʥ 

 ʢʝʨʽ שʳʪʫʰʳʣʘʨ ʤʝʥ ʩʪʫʜʝʥʪʪʝʨʜʽץʥʳ, ʦײʦʣ ʞʝʪʽʤʜʽ ʙʽʣʽʤ ʙʝʨʫ ʤʘʟʤץ

ʙʘʡʣʘʥʳʩʳʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʫ, ʦʣʘʨʜʳש ʘʨʘʩʳʥʜʘ ʙʽʣʽʤ ʘʣʤʘʩʫ, ᴅʢʽʤʰʽʣʽʢ 

ʤʽʥʜʝʪʪʝʨʜʽ ʘʚʪʦʤʘʪʪʘʥʜʳʨʫ ï ʤײʥʳש ʙᴅʨʽ ʪʝʭʥʦʣʦʛʠʷʣʘʨסʘ ץʘʪʳʩʪʳ. ɹʽʨʘץ 

ʙײʜʘʥ ᴅʨʽ ʥʝ ʙʦʣʘʜʳ? ɹײʣ ʪʝʭʥʦʣʦʛʠʷʣʘʨʤʝʥ ʘʜʘʤʜʘʨ ʥʝ ʽʩʪʝʡʜʽ, ʦʣʘʨ ץʘʥʜʘʡ 

ᴅʩʝʨ ʘʣʘʜʳ? ɹײʣ ʩײʨʘץʪʘʨ Smart education ʙᴇʣʽʤʽʥʜʝ ʞʘʪʳʨ. ʆʣ ʙװʛʽʥʛʽ ᴅʣʝʤʥʽש 

ʤʽʥʜʝʪʪʝʨʽ ʤʝʥ ʤװʤʢʽʥʜʽʢʪʝʨʽʥʝ ʩᴅʡʢʝʩ ʢʝʣʝʪʽʥ ʙʽʣʽʤ ʙʝʨʫʜʽש ʙʘʨʳʥʰʘ ʞʦסʘʨʳ 

ʜʝשʛʝʡʽʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʫʛʝ ץʘʙʽʣʝʪʪʽ, ʞʘʩʪʘʨʜʳש ʪʝʟ ᴇʟʛʝʨʝʪʽʥ ʦʨʪʘ ʞʘסʜʘʡʳʥʜʘ 

ʙʝʡʽʤʜʝʣʫʽʥʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ, ʢʽʪʘʧ ʢʦʥʪʝʥʪʽʥʝʥ ʙʝʣʩʝʥʜʽʛʝ ʘʫʳʩʫʜʳ 

  .ʘʤʪʘʤʘʩʳʟ ʝʪʝʜʽץ

Smart education ï ʙײʣ ʞʘʣʧʳ ʩʪʘʥʜʘʨʪʪʘʨ, ʢʝʣʽʩʽʤʜʝʨ ʤʝʥ ʪʝʭʥʦʣʦʛʠʷʣʘʨ 

ʥʝʛʽʟʽʥʜʝ ʀʥʪʝʨʥʝʪ ʞʝʣʽʩʽʥʜʝ ʙʽʨʣʝʩʢʝʥ ʙʽʣʽʤ ʙʝʨʫ ץʳʟʤʝʪʽʥ ʞװʟʝʛʝ ʘʩʳʨʫ װʰʽʥ 

ʦץʫ ʦʨʳʥʜʘʨʳ ʤʝʥ ʧʨʦʬʝʩʩʦʨʣʳץ-ʦץʳʪʫʰʳʣʳײץ ץʨʘʤʥʳש ʙʽʨʣʝʩʪʽʛʽ. ʗסʥʠ, ʙײʣ 

ʤʘʟʤײʥʜʳ ʙʽʨʣʝʩʽʧ ײץʨʫ ʞᴅʥʝ ʧʘʡʜʘʣʘʥʫ, ʙʽʨʣʝʩʽʧ ʦץʳʪʫ ʪʫʨʘʣʳ. ɹסײʘʥ ʤʳʩʘʣ 

ʨʝʪʽʥʜʝ ʝʫʨʦʧʘʣʳץ ʙʽʣʽʤ ʙʝʨʫ ʞװʡʝʩʽʥʜʝʛʽ ʢʝʣʝʩʽ ʦʥʞʳʣʜʳץʪʳש ʞʦʙʘʩʳ ï 

ʩʪʫʜʝʥʪʪʝʨʜʽש ɾʆʆ-ʜʘʥ ɾʆʆ-סʘ ʘʫʳʩʫʳʥ ʩװʡʝʤʝʣʜʝʡʪʽʥ ʞʘʣʧʳ ʜʝʢʘʥʘʪʳ ʙʘʨ 

ʙʽʨʳסשʘʡ ʝʫʨʦʧʘʣʳץ ʫʥʠʚʝʨʩʠʪʝʪ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ɹʦʣʦʥ ʧʨʦʮʝʩʽ ʞʦסʘʨʳ ʦץʫ 

ʦʨʳʥʜʘʨʳʥʘ ʩʪʫʜʝʥʪʪʝʨʜʽ ץʘʡʪʘ ʝʤʪʠʭʘʥʩʳʟ ץʘʙʳʣʜʘʫסʘ, ʦʩʳʣʘʡʰʘ ɽʫʨʦʧʘ 

 ץʘʡ ʝʫʨʦʧʘʣʳסשʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ɹʽʨʳװʘ ʤסʨʫײץ ʰʽʥ Smart education systemװ

ʫʥʠʚʝʨʩʠʪʝʪ ʦץʫ ʤʘʪʝʨʠʘʣʜʘʨʳʥʳש ʙʽʨʳסשʘʡ ʞʘʣʧʳ ʨʝʧʦʟʠʪʦʨʠʡʽʥ ץʦʣʜʘʥʘ 

ʦʪʳʨʳʧ, ײʞʳʤʜʳץ ʦץʫ ʧʨʦʮʝʩʽʥ ʞװʟʝʛʝ ʘʩʳʨʘʪʳʥ ʙʦʣʘʜʳ. 

ʉʦʥʜʘʡ ï ʘץ, Smart education ʥʝʤʝʩʝ ʘץʳʣʜʳ ʦץʳʪʫ ï ʙײʣ ᴅʣʝʤʥʽש ʪװʢʧʽʨ-

ʪװʢʧʽʨʽʥʝʥ ץʦʣ ʞʝʪʽʤʜʽ ʤʘʟʤײʥ ʘʨץʳʣʳ ʠʥʪʝʨʘʢʪʠʚʪʽ ʙʽʣʽʤ ʙʝʨʫ ʦʨʪʘʩʳʥʜʘ 

ʠʢʝʤʜʽ ʦץʳʪʫ ʜʝʧ ʘʡʪʫסʘ ʙʦʣʘʜʳ. Smart education-ʜ  rʪװʩʽʥʫʜʽש ʢʽʣʪʽ-ʙʽʣʽʤʥʽש 

ʢʝץ שʦʣ ʞʝʪʽʤʜʽʣʽʛʽ.  

ᴆʟ ʢʝʟʝʛʽʥʜʝ, Smart ʦץʳʪʫʜʳש ʤʘץʩʘʪʳ ʙʣ̔ʽʤ ʙʝʨʫ ʧʨʦʮʝʩʽʥ ʵʣʝʢʪʨʦʥʜʳ 

ʦʨʪʘסʘ ʢᴇʰʽʨʫ ʘʨץʳʣʳ ʦץʫ ʧʨʦʮʝʩʽʥ ʪʠʽʤʜʽ ʝʪʫ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ɼᴅʣ ʦʩʳ ʪᴅʩʽʣ 

ʤסײʘʣʽʤʥʽש ʙʽʣʽʤʽʥ ʢᴇʰʽʨʫʛʝ ʞᴅʥʝ ʦסʘʥ ʢʝʟ-ʢʝʣʛʝʥ ʘʜʘʤסʘ ץʦʣ ʞʝʪʢʽʟʫʛʝ 

ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ʉʦʥʳʤʝʥ ץʘʪʘʨ, ʙײʣ ʩʪʫʜʝʥʪʪʝʨʜʽש ʩʘʥʳ ʞʘסʳʥʘʥ סʘʥʘ ʝʤʝʩ, 

ʫʘץʳʪ ʧʝʥ ʢʝשʽʩʪʽʢʪʽʢ ʢᴇʨʩʝʪʢʽʰʪʝʨ ʪײʨסʳʩʳʥʘʥ ʜʘ ʙʽʣʽʤ ʙʝʨʫ ʰʝʢʘʨʘʩʳʥ 

ʢʝשʝʡʪʝʜʽ: ʦץʳʪʫ ʙʘʨʣʳץ ʞʝʨʜʝ ʞᴅʥʝ ᴅʨץʘʰʘʥ ץʦʣ ʞʝʪʽʤʜʽ ʙʦʣʘʜʳ. ɸץʳʣʜʳ 

ʵʣʝʢʪʨʦʥʜʳ ʦץʳʪʫסʘ ʢᴇʰʫʜʽש ʰʘʨʪʪʘʨʳʥʳש ʙʽʨʽ-ʢʽʪʘʧ ʤʘʟʤײʥʳʥʘʥ ʙʝʣʩʝʥʜʽʛʝ 

ʢᴇʰʫ. ʊʝʢ ʙʽʣʽʤʜʽ ʵʣʝʢʪʨʦʥʜʳ ʪװʨʜʝ ʪʠʽʤʜʽ ʪװʨʜʝ ʙʝʨʫʛʝ ʙʦʣʘʜʳ. ɹײʣ ʞʘסʜʘʡʜʘ 

ʙʽʣʽʤ ɿʠʷʪʢʝʨʣʽʢ ʽʟʜʝʫ ʞװʡʝʩʽʥʽש ʙʦʣʫʳʥ ʢᴇʟʜʝʡʪʽʥ ɹʽʨʳסשʘʡ ʨʝʧʦʟʠʪʦʨʠʡʜʝ 

ʦʨʥʘʣʘʩʫʳ ʢʝʨʝʢ. ʄʘʟʤײʥʜʳ ʦʩʳʥʜʘʡ ʨʝʧʦʟʠʪʦʨʠʡʛʝ ʦʨʥʘʣʘʩʪʳʨʫ ʦʥʳ ʙʝʣʩʝʥʜʽ 

ʝʪʫ װʰʽʥ ʞʝʪʢʽʣʽʢʩʽʟ. ɹʘʨʣʳץ ʙʽʣʽʤ ʦʙʲʝʢʪʽʣʝʨʽ ʤʝʪʘʜʝʨʝʢʪʝʨ ʞװʡʝʩʽʤʝʥ ᴇʟʘʨʘ 

ʙʘʡʣʘʥʳʩʪ rʙʦʣʫʳ ʢʝʨʝʢ.  
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ᴆʟ ʢʝʟʝʛʽʥʜʝ, ʨʝʧʦʟʠʪʦʨʠʡʜʝʛʽ ʩʘʧʘ e-metrics ʩʠʷץʪʳ ʞװʡʝʣʝʨʜʽ ʝʥʛʽʟʫ 

ʝʩʝʙʽʥʝʥ װʥʝʤʽ ʙʘץʳʣʘʥʳʧ ʦʪʳʨʫʳ ʞᴅʥʝ ʦץʫ ʧʨʦʮʝʩʽʥ ʙʘʩץʘʨʫ ʞװʡʝʣʝʨʽʤʝʥ 

ʙʽʨʳסשʘʡ ʙʘʡʣʘʥʳʩʪʘ ʞײʤʳʩ ʽʩʪʝʫʽ ʪʠʽʩ. 

ɸץʳʣʜʳ ʙʽʣʽʤ ʙʝʨʫʜʽש ʥʝʛʽʟʛʽ ʧʨʠʥʮʠʧʪʝʨʽʥ ʪײʞʳʨʳʤʜʘʡʳץ: 

1. ɹʽʣ̔ʤ ʙʝʨʫ ʙʘסʜʘʨʣʘʤʘʩʳʥʜʘ ʦץʫ ʤʽʥʜʝʪʪʝʨʽʥ ʰʝʰʫ װʰʽʥ ᴇʟʝʢʪʽ 

ʤᴅʣʽʤʝʪʪʝʨʜʽ ʧʘʡʜʘʣʘʥʫ. ɹʽʣʽʤ ʙʝʨʫʜʝʛʽ ʞᴅʥʝ ʢʝʟ-ʢʝʣʛʝʥ ʢᴅʩʽʙʠ ץʳʟʤʝʪʪʝʛʽ 

ʘץʧʘʨʘʪ ʘסʳʥʳʥʳש ʞʳʣʜʘʤʜʳסʳ ʤʝʥ ʢᴇʣʝʤʽ ʪʝʟ ᴇʩʫʜʝ. פʦʣʜʘʥʳʩʪʘסʳ ʦץʫ 

ʤʘʪʝʨʠʘʣʜʘʨʳ ʩʪʫʜʝʥʪʪʝʨʜʽ ʧʨʘʢʪʠʢʘʣʳץ ʤᴅʩʝʣʝʣʝʨʜʽ ʰʝʰʫʛʝ,ʥʘץʪʳ ʞʘסʜʘʡ 

ʞʘסʜʘʡʳʥʜʘ ʞײʤʳʩ ʽʩʪʝʫʛʝ ʜʘʡʳʥʜʘʫ װʰʽʥ ʥʘץʪʳ ʫʘץʳʪ ʨʝʞʠʤʽʥʜʝ ʢʝʣʝʪʽʥ 

ʤᴅʣʽʤʝʪʪʝʨʤʝʥ ʪʦʣʳץʪʳʨʳʣʫʳ ʢʝʨʝʢ, ʙʽʨʘץ ʞʘʪʪʳסʫ ʤʳʩʘʣʜʘʨʳ ʤʝʥ 

ʤʦʜʝʣʴʜʝʨʽʥʜʝ ʝʤʝʩ. 

2. ʉʪʫʜʝʥʪʪʝʨʜʽש ᴇʟʽʥʜʽʢ ʪʘʥʳʤʜʳץ, ʟʝʨʪʪʝʫ, ʞʦʙʘʣʳץ ץʳʟʤʝʪʽʥ 

 ץʧʘʨʘʪʪʳץʣ ʧʨʠʥʮʠʧ ʢᴅʩʽʙʠ ʤᴅʩʝʣʝʣʝʨʜʽ ʰʝʰʫʛʝ, ʪᴅʫʝʣʩʽʟ ʘײʡʳʤʜʘʩʪʳʨʫ. ɹײ

ʞᴅʥʝ ʟʝʨʪʪʝʫ ץʳʟʤʝʪʽʥʝ ʰʳסʘʨʤʘʰʳʣʳץ ʽʟʜʝʥʽʩʢʝ ʜʘʡʳʥ ʤʘʤʘʥʜʘʨʜʳ 

ʜʘʷʨʣʘʫʜʘ ʤʘשʳʟʜʳ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

3. ʆץʳʪʫʜʳש ʙᴇʣʽʥʛʝʥ ʦʨʪʘʩʳʥʜʘ ʦץʫ ʧʨʦʮʝʩʽʥ ʽʩʢʝ ʘʩʳʨʫ.ɹʽʣʽʤ ʙʝʨʫ 

ʦʨʪʘʩʳ ץʘʟʽʨ ʫʥʠʚʝʨʩʠʪʝʪ ʘʫʤʘסʳʤʝʥ ʥʝʤʝʩʝ ץʘʰʳץʪʳץʪʘʥ ʦץʳʪʫ ʞװʡʝʩʽʥʽש 

(LMS) ʰʝʢʪʝʨʽʤʝʥ ʰʝʢʪʝʣʤʝʡʜʽ. ʆץʳʪʫ ʧʨʦʮʝʩʽ װʟʜʽʢʩʽʟ, ʢᴅʩʽʧʪʽʢ ץʳʟʤʝʪ 

 .ʘ ʪʠʽʩסʘʤʪʠʪʳʥ ʙʦʣʫץ ʳʪʫʜʳץʨʘʣʜʘʨʳʥ ʧʘʡʜʘʣʘʥʘ ʦʪʳʨʳʧ, ʢᴅʩʽʧʪʽʢ ʦʨʪʘʜʘ ʦײץ

4. ʉʪʫʜʝʥʪʪʝʨʜʽש ʢᴅʩʽʙʠ ץʦסʘʤʜʘʩʪʳץʧʝʥ ᴇʟʘʨʘ ʽʩ-ץʠʤʳʣʳ. ʂᴅʩʽʙʠ ʦʨʪʘ 

ʤʘʤʘʥʜʘʨʜʳ ʜʘʷʨʣʘʫסʘ ʪʘʧʩʳʨʳʩ ʙʝʨʫʰʽ ʨʝʪʽʥʜʝ סʘʥʘ ʝʤʝʩ, ʦץʫ ʧʨʦʮʝʩʽʥʽש 

ʙʝʣʩʝʥʜʽ ץʘʪʳʩʫʰʳʩʳ ʨʝʪʽʥʜʝ ץʘʨʘʩʪʳʨʳʣʘʜʳ. ɸʢʪ ʩʪʫʜʝʥʪʪʝʨʛʝ ʢᴅʩʽʙʠ 

 ʤʽʥʜʝʪʪʝʨʽʥ ʰʝʰʫʛʝ שʘ,ʤʘʤʘʥʜʘʨʜʳסʘʪʳʩʫץ ʤʳʩʳʥʘײʞ שʪʘʨʜʳץʘʫʳʤʜʘʩʪʳץ

ʙʘץʳʣʘʫ ʞʘʩʘʫסʘ ʞʘשʘ ʤװʤʢʽʥʜʽʢʪʝʨ ʙʝʨʝʜʽ. 

5. ʀʢʝʤʜʽ ʙʽʣʽʤ ʙʝʨʫ ʪʨʘʝʢʪʦʨʠʷʣʘʨʳ, ʦץʳʪʫʜʳ ʜʘʨʘʣʘʥʜʳʨʫ. ɹʽʣʽʤ ʙʝʨʫ 

ʩʘʣʘʩʳ ʞײʤʳʩ ʽʩʪʝʡʪʽʥ ʘʟʘʤʘʪʪʘʨʜʳ ʙʽʣʽʤ ʙʝʨʫ ʞװʡʝʩʽʥʝ ʪʘʨʪʫ, ʢᴅʩʽʙʠ ץʳʟʤʝʪ 

ʪװʨʽʥʽש ʞʠʽ ʘʫʳʩʫʳ, ʪʝʭʥʦʣʦʛʠʷʥʳץ שʘʨץʳʥʜʳ ʜʘʤʫʳ ʝʩʝʙʽʥʝʥ ʘʡʪʘʨʣʳץʪʘʡ 

ʢʝשʝʶʜʝ. ʋʥʠʚʝʨʩʠʪʝʪʢʝ ʢʝʣʝʪʽʥ ʩʪʫʜʝʥʪʪʝʨ, ᴅʜʝʪʪʝ, ʙʽʣʽʤʛʝ ʜʝʛʝʥ ץʘʞʝʪʪʽʣʽʛʽʥ 

ʞʘץʩʳ ʙʽʣʝʜʽ ʞᴅʥʝ ʪײʞʳʨʳʤʜʘʡʜʳ. ʋʥʠʚʝʨʩʠʪʝʪʪʽש ʤʽʥʜʝʪʽ ï ʩʪʫʜʝʥʪʪʽש 

 .ʘʤʪʘʤʘʩʳʟ ʝʪʫץ ʳʟʤʝʪʽʥץ ʤʢʽʥʜʽʢʪʝʨʽʥʝ ʩᴅʡʢʝʩ ʙʽʣʽʤ ʙʝʨʫװʘʞʝʪʪʽʣʽʢʪʝʨʽ ʤʝʥ ʤץ

6. ɹʽʣʽʤ ʙʝʨʫ ץʳʟʤʝʪʽʥʽש ʘʣʫʘʥ ʪװʨʣʽʣʽʛʽ ʙʽʣʽʤ ʙʝʨʫ ʙʘסʜʘʨʣʘʤʘʣʘʨʳ ʤʝʥ 

ʢʫʨʩʪʘʨʳʥ ʦץʳʧ װʡʨʝʥʫ,ʦץʫ ʧʨʦʮʝʩʽʥʜʝ ײץʨʘʣʜʘʨʜʳ ʧʘʡʜʘʣʘʥʫ, ʦʣʘʨʜʳש 

ʜʝʥʩʘʫʣʳץ ʤװʤʢʽʥʜʽʢʪʝʨʽʥʝ, ʤʘʪʝʨʠʘʣʜʳץ ʞᴅʥʝ ᴅʣʝʫʤʝʪʪʽʢ ʞʘסʜʘʡʣʘʨʳʥʘ 

ʩᴅʡʢʝʩ ʩʪʫʜʝʥʪʪʝʨʛʝ ʢʝש ʤװʤʢʽʥʜʽʢʪʝʨ ʙʝʨʫʜʽ ʪʘʣʘʧ ʝʪʝʜʽ. 
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ʉʫʨʝʪ 1. Smart ʙʽʣʽʤ ʙʝʨʫ ʵʣʝʤʝʥʪʪʝʨʽ. 

 

Smart ʙʽʣʽʤ ʙʝʨʫʜʽ ʙʽʣʽʤ ʙʝʨʫʜʽש ʝʨʝʢʰʝ ʞᴅʥʝ ʞʘשʘ ʪװʨʽ ʨʝʪʽʥʜʝ 

ʢᴇʨʩʝʪʝʪʽʥ ʥʝʛʽʟʛʽ ʪᴅʩʽʣʜʝʨʜʽ װ  hʪװʨʛʝ ʙᴇʣʫʛʝ ʙʦʣʘʜʳ:  

ï ʪʝʭʥʦʣʦʛʠʷʣʳץ, ʥʝʛʽʟʛʽ ʘʡʳʨʤʘʰʳʣʳץ ץʦʣʜʘʥʳʣʘʪʳʥ ʪʝʭʥʦʣʦʛʠʷʜʘʥ 

ʪײʨʘʜʳ; 

 ï ײʡʳʤʜʘʩʪʳʨʫʰʳʣʳץ, ʙʽʣʽʤ ʙʝʨʫ ʧʨʦʮʝʩʽʥ ײʡʳʤʜʘʩʪʳʨʫʜʳש ᴇʟʽ ʙʽʟʜʽש 

ʘʣʜʳʤʳʟʜʘ ץʘʥʜʘʡ ʙʽʣʽʤ ʪװʨʽʥ ʘʥʳץʪʘʡʪʳʥʳʥ ʙʦʣʞʘʡʜʳ; 

ï ʧʝʜʘʛʦʛʠʢʘʣʳץ, ʤʘʪʝʨʠʘʣʜʳ ʙʝʨʫ ʬʦʨʤʘʩʳʥʘ, ץʘʣʳʧʪʘʩץʘʥ ʜʘסʜʳʣʘʨ 

ʤʝʥ ʦץʫ ʥᴅʪʠʞʝʣʝʨʽʥʝ ʙʘסʳʪʪʘʣסʘʥ.  

ɹײʣ ʪᴅʩʽʣʜʝʨ, ʪײʪʘʩʪʘʡ ʘʣסʘʥʜʘ, çʘץʳʣʜʳ ʙʽʣʽʤ ʙʝʨʫʜʽ ᴇʣʰʝʫè סײʳʤʳʤʝʥ 

ʳסשʘʡʣʳ ʪװʨʜʝ ʩᴅʡʢʝʩ ʢʝʣʝʜʽ. ɹײʣ ʪײʞʳʨʳʤʜʘʤʘʥʳ ʙʽʨʪײʪʘʩ ʞװʡʝʥʽ 

 שʳʣʜʳ ʙʽʣʽʤ ʙʝʨʫʜʽץʤʢʽʥ ʝʤʝʩ ʘװʘʪʳʩʘʪʳʥ ʞᴅʥʝ ʙʽʨ-ʙʽʨʽʥʩʽʟ ʤץ ʘסʘʣʳʧʪʘʩʪʳʨʫץ

ʤʘשʳʟʜʳ ʘʩʧʝʢʪʽʣʝʨʽ ʨʝʪʽʥʜʝ ʘʥʳץʪʘʫסʘ ʙʦʣʘʜʳ. 

ɸץʳʣʜʳ ʙʽʣʽʤ ʙʝʨʫʜʽש ʪʝʭʥʦʣʦʛʠʷʣʳץ ᴇʣʰʝʤʽ ʪʝʭʥʦʣʦʛʠʷʥʳש ʜʘʤʫʳ 

ʩᴇʟʩʽʟ ʩʤʘʨʪ ʪײʞʳʨʳʤʜʘʤʘʩʳʥʘ ʝʥʝʪʽʥ ʙʽʣʽʤ ʙʝʨʫ ʩʘʣʘʩʳʥʜʘסʳ ᴇʟʛʝʨʽʩʪʝʨʛʝ 

ᴅʢʝʣʝʪʽʥʽʥʝ ʥʘʟʘʨ ʘʫʜʘʨʘʜʳ. ʂᴇʧ ʞʘסʜʘʡʜʘ ʙײʣ çʪᴇʤʝʥʥʝʥè ʙʘʩʪʘʣסʘʥ 

ᴇʟʛʝʨʽʩʪʝʨ, ʷסʥʠ ʙʽʣʽʤ ʙʝʨʫ ʧʨʦʮʝʩʽʥʝ ʪʽʢʝʣʝʡ ץʘʪʳʩʘʪʳʥ, ʙʽʨʘץ ʦʥʳ ʨʝʪʪʝʤʝʡʪʽʥ 

ʞᴅʥʝ ʥʦʨʤʘʪʠʚʪʽʢ ʙʘʟʘ ʞʘʩʘʤʘʡʪʳʥ ʘʜʘʤʜʘʨ. ʄʳʩʘʣʳ, ʙʽʣʽʤ ʙʝʨʫ ʧʨʦʮʝʩʽʥʜʝ 

ᴅʣʝʫʤʝʪʪʽʢ ʞʝʣʽʣʝʨʜʽ ʧʘʡʜʘʣʘʥʫ ʢᴇʙʽʥʝʩʝ ʞʦסʘʨʳ ʦץʫ ʦʨʳʥʜʘʨʳʥʳש 

ʦץʳʪʫʰʳʣʘʨʳ ʤʝʥ ʩʪʫʜʝʥʪʪʝʨʽʥʽש ʙʘʩʪʘʤʘʩʳ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʈʝʪʪʝʫ, 

ᴄʣʝʫʤʝʪʪʽʢ ʞʝʣʽʣʝʨʜʽ çʨʝʩʤʠè ץʦʩʫ, ʤʳʩʘʣʳ, ʫʥʠʚʝʨʩʠʪʝʪʪʽץ שʦʣʜʘʥʳʩʪʘסʳ 

LMS-ʜʝ ʙʦʣʤʘʡʜʳ. ɺʝʙ-2.0 ʪʝʭʥʦʣʦʛʠʷʣʘʨʳ, ʦʥʳש ʥʝʛʽʟʽʥʜʝ ץʘʟʽʨʛʽ ʟʘʤʘʥסʳ 

ʦץʳʪʫ ʞװʡʝʩʽ ײץʨʳʣʫʳ ʢʝʨʝʢ ʞᴅʥʝ ʙʘʨʣʳץ ץʘʪʳʩʫʰʳʣʘʨʜʳש ʤʘʟʤײʥʜʳ 

ʙʝʣʩʝʥʜʽ ʞʘʩʘʫʳʥ ʝʩʢʝʨʝ ʦʪʳʨʳʧ, ᴅʨץʘʰʘʥ ᴇʟ ʤװʤʢʽʥʜʽʢʪʝʨʽʥʽש ʙʘʨʣʳץ 

ʩʧʝʢʪʨʽʥʜʝ ץʦʣʜʘʥʳʣʘ ʙʝʨʤʝʡʜʽ. ʊʘסʳ ʙʽʨ ʤʘשʳʟʜʳ ʤᴅʩʝʣʝ-ץʘʟʽʨʛʽ ʟʘʤʘʥסʳ 

ɸʂʊ-ʥʳש ʜʝʨʝʢʪʝʨʜʽ ʞʝʢʝʣʝʥʜʽʨʫ, ʽʩ ʞװʟʽʥʜʝ ʧʘʡʜʘʣʘʥʫʰʳʥʳש ʚʠʨʪʫʘʣʜʳ ʞʝʢʝ 

ʙʘʩʳʥ ײץʨʫ ʤװʤʢʽʥʜʽʛʽ, ʦʣ ʽʟʜʝʫ ʩײʨʘʫʣʘʨʳ ʥᴅʪʠʞʝʩʽʥʜʝ ʘʚʪʦʤʘʪʪʳ ʪװʨʜʝ 

 .ʩʳʥʳʩʪʘʨײ ʳסʘʣʜʳʤʝʥ ʤʘʨʢʝʪʠʥʛ ʞᴅʥʝ ʞʘʨʥʘʤʘ ʩʘʣʘʩʳʥʜʘ שʘʣʳʧʪʘʩʘʜʳ, ʝץ

ʊʝʭʥʦʣʦʛʠʷʣʘʨ ʧʣʘʪʬʦʨʤʘסʘ ʞᴅʥʝ ʧʘʡʜʘʣʘʥʫʰʳʥʳש ʣʦʢʘʣʠʟʘʮʠʷʩʳʥʘ ʪᴅʫʝʣʜʽ 

ʝʤʝʩ, ᴅʨʪװʨʣʽ ײץʨʳʣסʳʣʘʨʜʘ ʞᴅʥʝ ᴅʨʪװʨʣʽ ʦʧʝʨʘʮʠʷʣʳץ ʞװʡʝʣʝʨʜʝ ʤʘʟʤײʥʜʳ 
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ʩʠʥʭʨʦʥʜʘʫʜʳש ᴅʨʪװʨʣʽ ʧʣʘʪʬʦʨʤʘʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʳ ʞᴅʥʝ ʪ.ʙ. ʙʝʣʩʝʥʜʽ 

ʜʘʤʫʜʘ. 

ʊʝʭʥʦʣʦʛʠʷʣʳץ ʪײʨסʳʜʘʥ ʘʣסʘʥʜʘ, ʘץʳʣʜʳ ʙʽʣʽʤ ʙʝʨʫ ʤʝʥ ʙʽʨʽʥʰʽ ʢʝʟʝʢʪʝ 

ʜᴅʩʪװʨʣʽ ʦץʳʪʫ ʘʨʘʩʳʥʜʘסʳ ʘʡʳʨʤʘʰʳʣʳץʪʳ ʙʘʡץʘʫ ʦשʘʡ, ʘʣ ɸʂʊ-ʥ  r

 ,ʘʣʜʳʤʝʥ שʪrʫ, ʝץʨʣʽ ʦװʠʳʥ. ɼᴅʩʪץ ʳʪʫʜʘʥ ʙʽʨʰʘʤʘץʦʣʜʘʥʘʪʳʥ ʵʣʝʢʪʨʦʥʜʳ ʦץ

çface to faceè ʦץʳʪʫ ʧʨʦʮʝʩʽʥ ʙʽʣʜʽʨʝʜʽ, ʙʝʣʛʽʣʽ ʙʽʨ ʤʫʣʴʪʠʤʝʜʠʷʣʳץ ʢʦʥʪʝʥʪʪʽ 

ʧʘʡʜʘʣʘʥʫʜʳ ץʘʤʪʠʜʳ, ʙʽʨʘץ ʦʥʳ ʧʘʡʜʘʣʘʥʫ ʰʝʢʪʝʫʣʽ, ʪʝʢ ʢᴇʤʝʢʰʽ 

ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ץʘʤʪʠʜʳ, ʥʝʛʽʟʛʽ ʦץʫ ʧʨʦʮʝʩʽ ʢװʥʜʽʟʛʽ ʩʘʙʘץʪʘʨ, ʪʨʝʥʠʥʛʪʝʨ, 

ʜᴅʨʽʩʪʝʨ, ʧʨʘʢʪʠʢʘʣʳץ, ʟʝʨʪʭʘʥʘʣʳץ ʞײʤʳʩʪʘʨ ʪװʨʽʥʜʝ ᴇʪʝʜʽ ï ʦץʳʪʫ ʩʘʪʳʩʳ 

ʤʝʥ ʙʘסʳʪʳʥʘ ʙʘʡʣʘʥʳʩʪʳ. Smart ʪʝʭʥʦʣʦʛʠʷʣʘʨ, ʙʽʨ ʞʘסʳʥʘʥ, ʙʽʣʽʤ ʘʣʫʰʳʥʳש 

çץʘʪʳʩʫ ᴅʩʝʨʽʥè ʜᴅʩʪװʨʣʽ ʦץʳʪʫ ʢʝʟʽʥʜʝʛʽʜʝʡ ʞʘʩʘʫסʘ ʘʨʥʘʣסʘʥ, ʝʢʽʥʰʽ ʞʘסʳʥʘʥ, 

ʦʣʘʨ ʤʘʟʤײʥʤʝʥ ʘʣʤʘʩʫʜʳ ʝʜᴅʫʽʨ ʞʳʣʜʘʤʜʘʪʫסʘ, ʦʥʳש ʩʘʧʘʩʳʥ ᴇʟʛʝʨʪʫʛʝ, 

çʢᴇʣʜʝʥʝשè ʢʦʤʤʫʥʠʢʘʮʠʷʣʳץ ʙʘʡʣʘʥʳʩʪʘʨʜʳש ʢᴇʧ ʩʘʥʳʥʘ ʢʽʨʫʛʝ ʤװʤʢʽʥʜʽʢ 

ʙʝʨʝʜʽ ʞᴅʥʝ ʞʘʣʧʳ ץʘʪʳʩʫʰʳʣʘʨ ʘʨʘʩʳʥʜʘסʳ ʙʘʡʣʘʥʳʩ ʧʨʦʮʝʩʽʥ ʝʜᴅʫʽʨ 

ʞʳʣʜʘʤʜʘʪʘʜʳ ʞᴅʥʝ ʞʝשʽʣʜʝʪʝʜʽ. ʙʽʣʽʤ ʙʝʨʫʰʽʛʝ ץʘʨʳʤ-ץʘʪʳʥʘʩץʘ ʪװʩʫʛʝ ʞᴅʥʝ 

ʢʝʟ-ʢʝʣʛʝʥ ʤʘʟʤײʥʤʝʥ ʙʽʨʣʝʩʽʧ ʞײʤʳʩ ʽʩʪʝʫ װʰʽʥ çʙʝʪʧʝ-ʙʝʪè ʢʝʟʜʝʩʫʜʽ ʢװʪʫʜʽש 

 ʦʣʜʘʥʫץ ,ʨʘʣ ʨʝʪʽʥʜʝ ᴅʨʝʢʝʪ ʝʪʝʪʽʥײץ ʙʦʣʘʪʳʥ ʧʨʦʮʝʩʩ. ʂᴇʤʝʢʰʽ ץʘʞʝʪʽ ʞʦץ

ʘʷʩʳ ʰʝʢʪʝʫʣʽ ʞᴅʥʝ ʢᴇʙʽʥʝʩʝ ʦץʫ ʧʨʦʮʝʩʽʥʝ ץʘʪʳʩʫʰʳʣʘʨʜʳ ʙʽʨ-ʙʽʨʽʥʝʥ 

ʘʣʰʘץʪʘʪʘʪʳʥ ʙײʨʳʥʥʘʥ ʪʘʥʳʩ e-learning-ʪʝʥ ʘʡʳʨʤʘʰʳʣʳסʳ, smart ï 

ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʥʘץʪʳ ץʘʪʳʩʫʜʳ ʚʠʨʪʫʘʣʜʳ ʪװʨʜʝ ʘʫʳʩʪʳʨʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

ɸʂʊ-ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ץʦʣʜʘʥʘʪʳʥ ʜᴅʩʪװʨʣʽ ʙʽʣʽʤ ʙʝʨʫ ʞװʡʝʣʝʨʽ çʞʘʩʳʨʳʥʜʳè, 

ʦʣʘʨ ᴅʨʜʘʡʳʤ ᴅʨʪװʨʣʽ ײץʨʘʣʜʘʨʜʳ ʙʽʨʽʢʪʽʨʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʤʝʡʜʽ. ɸʣ smart ï 

ʦץʳʪʫ ʪʝʭʥʦʣʦʛʠʷʣʘʨʳ ï ʠʢʝʤʜʽ ʩʪʘʥʜʘʨʪʪʘʨ ʥʝʛʽʟʽʥʜʝ ʪװʨʣʽ ʞװʡʝʣʝʨʜʽ 

ʙʽʨʽʢʪʽʨʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʪʽʥ çʞʽʢʩʽʟè ʪʝʭʥʦʣʦʛʠʷʣʘʨ. ʆʩʳʣʘʡʰʘ, ʘץʳʣʜʳ 

ʦץʳʪʫ ʘʷʩʳʥʜʘ ץʦʣʜʘʥʳʣʘʪʳʥ ɸʂʊ-סʘ ʩᴅʡʢʝʩ ʢʝʣʫʽ ʢʝʨʝʢ ʥʝʛʽʟʛʽ ʩʠʧʘʪʪʘʤʘʣʘʨ 

çʞʽʢʩʽʟʜʽʢè ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ ï ᴅʨʪװʨʣʽ ʦʧʝʨʘʮʠʷʣʳץ ʞװʡʝʣʝʨ װʰʽʥ ʞʘʩʘʣסʘʥ 

ʙʘסʜʘʨʣʘʤʘʣʳץ ʞʘʩʘץʪʘʤʘ ʘʨʘʩʳʥʜʘסʳ װʡʣʝʩʽʤʜʽʣʽʢʪʽ ץʘʤʪʘʤʘʩʳʟ ʝʪʫ, ʫʘץʳʪ 

ʧʝʥ ʦʨʳʥסʘ ʪᴅʫʝʣʩʽʟʜʽʢ, ײʪץʳʨʣʳץ, ʢʝשʜʽʢ, װʟʜʽʢʩʽʟʜʽʢ, ʦץʫ ʘץʧʘʨʘʪʳʥʘ ץʦʣ 

ʞʝʪʢʽʟʫʜʽץ שʘʨʘʧʘʡʳʤʜʳʣʳסʳʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʫ, ʦץʫ ʘץʧʘʨʘʪʳʥʘ ץʦʣ ʞʝʪʢʽʟʫʜʽש 

ʤʦʙʠʣʴʜʽ ײץʨʳʣסʳʣʘʨʳʥ ʧʘʡʜʘʣʘʥʫ ʘʨץʳʣʳ ʦץʳʪʫʰʳ ʤʝʥ ʦץʫʰʳʥʳש 

ʜʝʨʙʝʩʪʽʛʽ. 

ɹײʣ ʞʝʨʜʝ ʙʽʟ smart ï ʙʽʣʽʤ ʙʝʨʫʜʽש ᴇʟʛʝ ᴇʣʰʝʤʽʥʝ, ʘʪʘʧ ʘʡʪץʘʥʜʘ, 

 ᴇʟʽ שʳʥʜʘʧ ʢʝʣʝʤʽʟ. ɽʛʝʨ ʙʽʟ ʪʝʭʥʦʣʦʛʠʷʥʳץᴇʣʰʝʤʛʝ ʞʘ ץʡʳʤʜʘʩʪʳʨʫʰʳʣʳײ

 ʽʣʜʝʪʫʛʝ ʢᴇʤʝʢʪʝʩʝʪʽʥשʘʪʳʥʘʩʪʳ ʪʝʟʜʝʪʫʛʝ ʞᴅʥʝ ʞʝץ-ʘʨʳʤץ ʡʣʝʩʪʽʨʫ ʤʝʥװ

 ʘשʰʽʥ ʞʘװ ʛʝʡʛʝ ʢᴇʪʝʨʽʣʫʽשʘ ʜʝשʦʥʜʘ ʙʽʣʽʤ ʞʘ ,ץʨʘʣ ʝʢʝʥʽʥ ʝʩʢʝʨʝʪʽʥ ʙʦʣʩʘײץ

ʪʠʧʪʝʛʽ ʘץʳʣʜʳ ʙʽʣʽʤʛʝ ʘʡʥʘʣʜʳ, ʦסʘʥ çʘץʳʣʜʳèʧʨʠʥʮʠʧʪʝʨʛʝ ʩᴅʡʢʝʩ ʢʝʣʝʪʽʥ 

ʞʘשʘ ײʡʳʤʜʘʩʪʳʨʫʰʳʣʳײץ ץʨʳʣʳʤ ץʘʞʝʪ. ɹʽʣʽʤ ʙʝʨʫ ʞװʡʝʩʽ ʙʽʨʥʝʰʝ ʥʝʛʽʟʛʽ 

ʢʦʤʧʦʥʝʥʪʪʝʨʜʽ ץʘʤʪʠʜʳ: ᴅʨʪװʨʣʽ ʜʝשʛʝʡʜʝʛʽ ʞᴅʥʝ ʙʘסʳʪʪʘסʳ ʙʣ̔ʽʤ ʙʝʨʫ 

ʙʘסʜʘʨʣʘʤʘʣʘʨʳ, ʙʽʣʽʤ ʙʝʨʫ ʩʪʘʥʜʘʨʪʪʘʨʳ ʤʝʥ ʪʘʣʘʧʪʘʨʳ, ʥʦʨʤʘʪʠʚʪʽʢ-

 ʡʳʤʜʘʩʪʳʨʫײ ʙʘʟʘʤʝʥ ʨʝʛʣʘʤʝʥʪʪʝʣʝʪʽʥ ʙʽʣʽʤ ʙʝʨʫ ʧʨʦʮʝʩʽʥ ץʪʳץʳץײץ

 ʨʘʣʜʘʨʳײץ ʳʪʫץʥʳʥ, ʦײʡʳʤʜʘʩʪʳʨʫ ʥʳʩʘʥʜʘʨʳ (ʤʘʟʤײ ʳʪʫʜʳץʠʜʘʣʘʨʳ, ʦסʘץ

ʤʝʥ ᴅʜʽʩʪʝʨʽʥ ʥʳʩʘʥʘʣʳ ײʡʳʤʜʘʩʪʳʨʫ), ʙʽʣʽʤ ʘʣʫʜʳש ʩʘʙʘץʪʘʩʪʳץ ʥʳʩʘʥʜʘʨʳ, 

ᴅʨʪװʨʣʽ ʜʝשʛʝʡʜʝʛʽ ʞᴅʥʝ ʙʘסʳʪʪʘסʳ ʙʽʣʽʤ ʙʝʨʫ ʙʘסʜʘʨʣʘʤʘʣʘʨʳʥ ʽʩʢʝ ʘʩʳʨʘʪʳʥ 

ʙʽʣʽʤ ʙʝʨʫ ʤʝʢʝʤʝʣʝʨʽ ʤʝʥ סʳʣʳʤʠ ײʡʳʤʜʘʨʜʳש ʞʝʣʽʩʽ, ʙʽʣʽʤ ʙʝʨʫ 




