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G_� bg\Zab\gh_� bkke_^h\Zgb_� dhgnb]mjZpbb� l_eZ� q_eh\_dZ� b� iha\hghqgbdZ�� \

qZklghklb��y\ey_lky�g_� ljb\bZevghc� l_ogbq_kdhc� aZ^Zq_c��Kms_kl\mxsb_�f_-
lh^bdb�g_�ebr_gu�g_^hklZldh\��Ihwlhfm�gZfb�\uiheg_gZ�kZfhklhyl_evgZy�jZa-
jZ[hldZ�ZgZeh]bqgh]h�ijb[hjZ�

<� dZq_kl\_� ijhlhlbiZ� gZfb� [ueZ� \aylZ� b^_y� ©<_jl_[jhf_jZª� ijh]jZffgh�

ZiiZjZlgh]h� dhfie_dkZ� ©;BHHJLª�� Ljzof_jguc� kdZg_j� iha\hghqgbdZ� ij_^-
klZ\ey_l�kh[hc�ij_p_abhgguc�f_oZgh�hilh�we_dljhgguc�ijb[hj��>ey�jZajZ[hl-
db�wlh]h�ijb[hjZ�fu�ijbf_gbeb�\uimkdZ_fu_�k_jbcgh�GFN�F;G�^Zlqbdb�m]-
eZ� ^\b`_gbc�b� ^hihegbl_evgh� jZajZ[hlZeb�gh\u_� ij_pbabhggu_��Mkljhckl\h

ij_^klZ\ey_l�kh[hc�fgh]hdhe_gguc�smi��\�maeZo�dhlhjh]h�jZkiheh`_gu�^Zlqb-
db�m]eZ��Dhg_qgh_�a\_gh�smiZ�kh^_j`bl�dghidm�\\h^Z��<ky�bgnhjfZpby�ij_^\Z-
jbl_evgh�h[jZ[Zlu\Z_lky�b�ihklmiZ_l�\�KHF�ihjl�dhfivxl_jZ��F_oZgbq_kdZy

ko_fZ�ijb[hjZ�m^h[gZ�ihkdhevdm�bkihevam_l�m`_�ba\_klgu_�fZgmZevgu_�gZ\u-
db�\jZqZ��qlh�^_eZ_l�jZ[hlm�_kl_kl\_gghc�gZ�bglmblb\ghf�mjh\g_�

F_lh^bdZ�bkke_^h\Zgby�\dexqZ_l�j_]bkljZpbx�g_�lhevdh�kh[kl\_ggh�iheh`_-
gby� hklbkluo� hljhkldh\� iha\hghqgbdZ� \� ijhkljZgkl\_�� gh� b� ihykh\� \_jogbo�

gb`gbo� dhg_qghkl_c� b� jhklZ� h[ke_^m_fh]h�� H[jZ[hldZ� ^Zgguo� \_^zlky� ijb

wlhf�\�kbkl_f_�dhhj^bgZl�kZfh]h�iZpb_glZ��wlhl�ih^oh^�bkihevam_lky�b�\�^jm-
]bo� jZajZ[hldZo�GFN�F;G� ih� ijh_dlm� ©;bhf_oZgbdZª� b� m`_� ^hdZaZe� k\hx

h[hkgh\Zgghklv���<� j_amevlZl_�� ijb� jZkqzl_� ihdZaZl_e_c� iZpb_glZ�� \hafh`gh�

ijbf_gblv�ghjfbjh\Zgb_�ihemqZ_fuo�^Zgguo��qlh�^_eZ_l�kjZ\gbfufb�j_amev-
lZlu�h[ke_^h\Zgby�m�iZpb_glh\�jZagh]h�\hajZklZ�b�dhgklblmpbb�

;eZ]h^Zjy�lhfm��qlh�ijb[hj�iha\hey_l�ijh\h^blv�kdZgbjh\Zgb_�iha\hghqgbdZ�\

fZdkbfZevguo� nmgdpbhgZevguo� iheh`_gbyo� klZgh\blky� \hafh`gZ� nmgdpbh-
gZevgZy�^bZ]ghklbdZ�khklhygby�hl^_eh\�iha\hghqgbdZ�k�Z\lhfZlbq_kdbf�jZkqz-
lhf�hkgh\guo�b�^hihegbl_evguo�ihdZaZl_e_c�

H[sZy�ijhp_^mjZ�kdZgbjh\Zgby�g_�lj_[m_l�jZkoh^m_fuo�fZl_jbZeh\�b�g_�y\ey-
_lky�bg\Zab\ghc��Ijb[hj�g_�y\ey_lky�klZpbhgZjguf��b�fh`_l�[ulv�e_]dh�i_j_-
ghkbf�\�g_h[oh^bfh_�^ey�h[ke_^h\Zgby�f_klh�
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K�p_evx�bamq_gby�baf_g_gby�dhklghc�ldZgb�ijb�h^ghihexkghf�wg^hijhl_-
abjh\Zgbb�gZfb�[ueb�bkke_^h\Zgu�j_gl]_gh]jZffu����[hevguo��Kj_^gbc�kjhd

gZ[ex^_gby�����e_l�ihke_�hi_jZpbb�

JZajZ[hlZggZy�gZfb�ko_fZ�jZkrbnjh\db�b�hibkZgby�j_gl]_gh]jZff��ij_^m-
kfZljb\Z_l�

• bamq_gb_�\aZbfhhlghr_gbc�dhkl_c��h[jZamxsbo�lZah[_^j_gguc�kmklZ\�

• nhjfm�b�kljmdlmjgu_�baf_g_gby�dhklghc�ldZgb�[_aufygghc�dhklb�

• nhjfm�b�kljmdlmjm�ijhdkbfZevgh]h�hl^_eZ�[_^j_gghc�dhklb�k�bfieZglZlhf�

• \aZbfhhlghr_gb_�[_aufygghc�b�[_^j_gghc�dhkl_c�k�bfieZglZlhf�

<aZbfhhlghr_gb_�[_^j_gghc�b�[_aufygghc� dhkl_c��Ihke_�hi_jZpbb�hij_-
^_eyehkv�kf_s_gb_�[_^j_gghc�dhklb�\\_jo�b�\gmljv��<�h[s_c�keh`ghklb�\�l_-
q_gb_� ��� e_l� gZ[ex^_gby� kf_s_gb_� \\_jo� khklZ\beh� ���� �� ������+������ff�
\gmljv���gZ�������������+������ff� ���ih�kjZ\g_gbx�kh�kf_s_gb_f�g_ihkj_^kl-
\_ggh�ihke_�hi_jZpbb�� �Wlh�g_[eZ]hijbylguc�nZdlhj�^ey�^_yl_evghklb�furp�

ihkdhevdm�ijb\h^bl�d�kgb`_gbx�bkoh^gh]h�gZijy`zggh]h�khklhygby�bo��lhgm-
kZ�� b�� khhl\_lkl\_ggh�� d� kgb`_gbx� [bhf_oZgbq_kdbo� oZjZdl_jbklbd�� J_adh_

m\_ebq_gb_� p_gljZevgh�djZ_\h]h� m]eZ� <b[_j]Z� k\b^_l_evkl\m_l� h� ]em[hdhf

\g_^j_gbb�]heh\db�wg^hijhl_aZ�\�\_jlem`gmx�\iZ^bgm�\�j_amevlZl_�\ujZ`_g-
ghc�j_ahj[pbb�dhklghc�ldZgb��M�g_dhlhjuo�[hevguo�[_^j_ggZy�dhklv�gZqbgZ_l

dhglZdlbjh\Zlv� k� [_aufygghc�� qlh� b� ij_^hojZgy_l� [_^j_ggmx� dhklv� hl� ^Zev-
g_cr_]h�kf_s_gby�

Kljmdlmjgu_�baf_g_gby�dhklghc�ldZgb�[_^jZ�\ujZ`Zebkv�\�jZa\blbb�hkl_h-
ihjhaZ�b�hkl_hebaZ�\hdjm]�bfieZglZlZ��Ihke_^gbc�k\b^_l_evkl\m_l�h�jZa\blbb

Zk_ilbq_kdhc�g_klZ[bevghklb�dhgkljmdpbb��dhklv���ijhl_a��

Bklhgq_gb_�^gZ�\_jlem`ghc�\iZ^bgu�m�[hevr_c�qZklb�iZpb_glh\�ijb\h^bl

d�[he__�iheghfm�dhglZdlm� ]heh\db�wg^hijhl_aZ�k�dhklghc�ldZgvx��qlh�mf_gv-
rZ_l� gZijy`_gby� \� dhklghc� ldZgb��GZjy^m� k� wlbf� bkq_aZ_l� km[ohg^jZevguc

kde_jha�gZ�\h]gmlhc�ih\_joghklb��bkq_aZ_l�j_gl]_gh\kdZy�kmklZ\gZy�s_ev��h[m-
keh\e_ggZy�kmklZ\guf�ojyszf��b�f_lZeebq_kdZy�ih\_joghklv�dhglZdlbjm_l�gZ-
ijyfmx�k�dhklghc�ldZgvx�

J_amevlZlu�j_gl]_ghf_ljbq_kdh]h�ZgZebaZ�g_h[oh^bfu�^ey�hp_gdb�j_amev-
lZlh\�hi_jZlb\gh]h�\f_rZl_evkl\Z��ijh\_^_gby�Z^_d\Zlghc�j_Z[beblZpbb�b�e_-
q_gby�[hevguo��Z�lZd`_�^ey�jZajZ[hldb�j_dhf_g^Zpbc�^ey�dZ`^h]h�[hevgh]h�\

ih\k_^g_\ghc�`bagb�

DhglZdlguc�l_e_nhg�����������������������K_fbahjh\�:g^j_c�GbdheZ_\bq�
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Ba\_klgh��qlh�\�k\yab�k�ijyfhoh`^_gb_f�kbeZ�ly`_klb�^_ckl\m_l�gZ�q_eh\_-
dZ�ih�hkb�kd_e_lZ�b�i_j_^Z_lky�q_j_a�iha\hghqguc�klhe[�gZ�gb`gb_�dhg_qghklb�
H[_�lZah\u_�dhklb�\f_kl_�k�dj_klphf�h[jZamxl�k\h^��dhlhjuc�jZ\ghf_jgh�jZk-
ij_^_ey_l�klZlbq_kdmx�gZ]jmadm�gZ�hihjgu_�dhg_qghklb�b�h[_ki_qb\Z_l�\�g_dh-
lhjhc�kl_i_gb�^_finbjh\Zgb_�m^Zjghc�gZ]jmadb��Gh`db�k\h^Z�lZaZ�h[jZah\Zgu
qZklvx�ih^\a^hrghc�dhklb��dhlhjZy�ijhklbjZ_lky�hl� \_jlem`ghc� \iZ^bgu�^h
mrdh\b^ghc�ih\_joghklb��Ijh^he`_gby�gh`_d�k\h^Z�\\_jo��dgZjm`b�b�dgbam�
hlghkysb_ky� d�ih^\a^hrghc�� k_^Zebsghc�b� eh[dh\hc� dhklyf�� kem`Zl� hihjhc
^ey�furp�[jxrghc�kl_gdb��lZaZ��kibgu�b�gb`gbo�dhg_qghkl_c�

P_evx�gZr_]h�bkke_^h\Zgby� y\behkv�bamq_gb_� hihjgh]h� kljh_gby� lZah\hc
dhklb�q_eh\_dZ��dhlhju_�ijh\_^_gu�gZ����lZah\uo�dhklyo�\ajhkeuo�ex^_c�

Fu�hij_^_ebeb��qlh�\�lZah\hc�dhklb�ih^�^_ckl\b_f�kbe�jZkly`_gby�b�k`Z-
lby�knhjfbjh\Zgu�hihju�beb�dhgljnhjku��dhlhju_�ij_^klZ\e_gu�\�\b^_�ijh-
^hevguo� mlhes_gbc� dhklghc� ldZgb�� gZijZ\e_ggu_� ijh^hevgh� ^_ckl\bx� wlbo
kbe��GZfb�\u^_e_gu�ke_^mxsb_�dhgljnhjku��aZ^gbc���]eZ\guc�b�^h[Z\hqgu_��
i_j_^gbc�� gb`gbc�� i_j_^g_\_jogbc�� \_jogbc�� aZ^g_\_jogbc� b� aZ^g_gb`gbc�
AZ^gbc� �]eZ\guc��dhgljnhjk�kh_^bgy_l�i_j_^gbc�\uimdeuc�djZc�mrdh\b^ghc
ih\_joghklb�ih^\a^hrghc�dhklb�k�p_gljhf�\_jlem`ghc�\iZ^bgu�  ih�dhlhjhfm
ijhbkoh^bl�hkgh\gZy�i_j_^ZqZ�kbeu�ly`_klb�gZ�]heh\dm�[_^j_gghc�dhklb��I_-
j_^gbc� dhgljnhjk� ijh^he`Z_lky� hl� p_gljZ� djurb� \_jlem`ghc� \iZ^bgu� ih
\_jog_c�\_l\b�eh[dh\hc�dhklb�d� kbfnbam��Gb`gbc�dhgljnhjk�b^_l�hl�p_gljZ
djurb�ih�l_em�b�\_l\b�k_^Zebsghc�dhklb�^h�gb`g_]h�djZy�k_^Zebsgh]h�[m]jZ�
I_j_^g_\_jogbc�dhgljnhjk�kh_^bgy_l�p_glj�djurb�\_jlem`ghc�\iZ^bgu�k�i_-
j_^g_\_jog_c�hklvx�ih^\a^hrghc�dhklb��<_jogbc�dhgljnhjk�ijh^he`Z_lky�^h
ih^\a^hrgh]h�[m]hjdZ�gZjm`ghc�]m[u�

I_j_^gbc��gb`gbc��i_j_^g_\_jogbc�b� \_jogbc� dhgljnhjku� y\eyxlky�ijh-
^he`_gb_f�i_j_^g_gb`g_]h��dhgpZ�]eZ\gh]h�dhgljnhjkZ��Z�ijh^he`_gb_f�aZ^-
g_\_jog_]h�dhgpZ�]eZ\gh]h�dhgljnhjkZ�y\eyxlky�aZ^g_\_jogbc�b�aZ^g_gb`gbc
dhgljnhjku��AZ^g_\_jogbc�dhgljnhjk�b^_l�hl�p_gljZ�mrdh\b^ghc�ih\_joghklb
d� i_j_^g_\_jog_fm� djZx� dj_klph\h�lZah\hc� ih\_joghklb�� Z� aZ^g_gb`gbc� �� d
aZ^g_\_jog_c�hklb�ih^\a^hrghc�dhklb�

K\h[h^gu_� dhgpu� ^h[Z\hqguo� dhgljnhjkh\� kh_^bgyxlky� f_`^m� kh[hc� b
h[jZamxl� _^bguc� dZjdZk� lZah\hc� dhklb��I_j_^gbc�b� gb`gbc� dhgljnhjku� kh-
_^bg_gu�f_`^m�kh[hc�gb`g_c�qZklvx�\_l\b�k_^Zebsghc�dhklb�b�gb`g_c�\_l-
\vx� eh[dh\hc� dhklb��I_j_^g_\_jogbc�� \_jogbc�� aZ^g_\_jogbc�b� aZ^g_gb`gbc
dhgljnhjku�kh_^bg_gu�ihkj_^kl\hf�]j_[gy�ih^\a^hrghc�dhklb�

LZdbf� h[jZahf�� \ur_� hibkZggu_� gZfb� dhgljnhjku� i_j_^klZ\eyxl� kh[hc
dhfi_gkZlhjgu_�f_oZgbafu�i_j_kljhcdb�dhklghc�ldZgb��ih\urZxsb_�f_oZgb-
q_kdmx�ijhqghklv�lZah\hc�dhklb�
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2
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<hkiZebl_evgu_�aZ[he_\Zgby�iha\hghqgbdZ� �kihg^beblu��qZklh�ijb\h^yl�d

bg\Zeb^baZpbb� [hevguo� \ke_^kl\b_� jZajmr_gby� l_e� iha\hgdh\�� ^_nhjfZpbb

iha\hghqgh]h�dZgZeZ�b�dhfij_kkbb�kibggh]h�fha]Z�

AZ^Zq_c� gZklhys_]h� bkke_^h\Zgby� y\eyeZkv� jZajZ[hldZ� kbkl_fu� ijh]ghab-
jh\Zgby�l_q_gby�\hkiZebl_evguo�ijhp_kkh\�\�iha\hghqgbd_��hkgh\Zgghc�gZ�nb-
abdh�f_oZgbq_kdhf�fh^_ebjh\Zgbb�ijhp_kkh\�jZajmr_gby�l_e�iha\hgdh\�b�^_-
nhjfZpbb�iha\hghqgbdZ�b�kibggh]h�fha]Z�

>ey� j_r_gby� ihklZ\e_gghc� aZ^Zqb� [ueb� jZajZ[hlZgu� g_kdhevdh� nbabdh�

f_oZgbq_kdbo�fh^_e_c��Ebg_cgu_�b�m]eh\u_�jZaf_ju�iha\hgdh\�j_]bkljbjh\Z-
ebkv�iml_f�g_ihkj_^kl\_ggh]h�bo�baf_j_gby�gZ�j_gl]_gh]jZffZo����AZl_f���\�kh-
hl\_lkl\bb�k�ijbgylhc�jZkq_lghc�ko_fhc���kljhbeZkv�lj_of_jgZy�]_hf_ljbq_kdZy

fh^_ev����ijhba\h^behkv���__���jZa[b_gb_���gZ�dhg_qgu_�we_f_glu��aZ^Z\Zebkv�]jZ-
gbqgu_�mkeh\by��ijhba\h^beky�jZkq_l�gZijy`_gbc�b�i_j_f_s_gbc�k�bkihevah\Zgb-
_f��f_lh^Z�dhg_qguo�we_f_glh\�

GZ�i_j\hf�wlZi_�bkke_^h\Zgby�[hevgh]h�bkihevah\ZeZkv�jZkq_lgZy�fh^_ev�\

dhlhjhc�iha\hghqgbd�jZkkfZljb\Zeky�dZd�kbkl_fZ��khklhysZy�ba�����ihke_^h\Z-
l_evgh�kh_^bg_gguo�a\_gv_\��fh^_ebjmxsbo����iha\hgdZ��k�K1�ih�S1��b����f_`-
iha\hgdh\uo�^bkdZ��k�K1-2�ih�L5-S1���Ijhba\h^behkv�bkke_^h\Zgb_�gZijy`_gbc�b

^_nhjfZpbc�\�l_eZo�iha\hgdh\�dZd�\�ghjf_��lZd�b�ijb�iZlheh]bq_kdbo�khklhy-
gbyo�� Ijb� wlhf� gZ� hkgh\Zgbb� ^Zgguo� j_gl]_gh]jZnbb� fh^_ebjh\Zebkv� dhg-
dj_lgu_�debgbq_kdb_�kblmZpbb�

GZ�\lhjhf�wlZi_�jZkkfZljb\Zeky�ihjZ`_gguc�k_]f_gl�iha\hghqgbdZ��GZ�hk-
gh\Zgbb�bamq_gby�gZijy`_gbc�\�hklZldZo�ihjZ`_gguo�l_e�iha\hgdh\�fh^_eb-
jh\Zebkv� kblmZpbb�ijh]j_kkbjh\Zgby�ijhp_kkZ� jZajmr_gby�b� ^Zevg_cr_c� ^_-
nhjfZpbb�iha\hghqgbdZ�b�iha\hghqgh]h�dZgZeZ�

GZ�lj_lv_f�wlZi_�jZkkfZljb\Zebkv�ijhp_kku��ijhbkoh^ysb_�\�kibgghf�fha-
]_�\ke_^kl\b_�^_nhjfZpbb�iha\hghqgh]h�dZgZeZ��Ijb�wlhf�kibgghc�fha]�fh^_-
ebjh\Zeky� \� \b^_� Zgbahljhigh]h� h\Zevgh]h� kl_j`gy��Bkke_^h\Zebkv�gZijy`_-
gby�\�kibgghf�fha]_�gZ�mjh\g_�^_nhjfZpbb�b�bo�khihklZ\e_gb_�k�debgbq_kdb-
fb�ijhy\e_gbyfb�m�dhgdj_lguo�iZpb_glh\�

GZ�q_l\_jlhf��aZdexqbl_evghf��wlZi_�ijhba\h^behkv�fh^_ebjh\Zgb_�objmj-
]bq_kdbo� \f_rZl_evkl\� m� dhgdj_lgh]h� [hevgh]h�� Ijb� wlhf� jZkkfZljb\Zebkv

jZaebqgu_�\ZjbZglu�nbdkZpbb�iha\hghqgbdZ�b�^_dhfij_kkbb�kibggh]h�fha]Z�

<u[bjZeky�gZb[he__�hilbfZevguc�\b^�objmj]bq_kdh]h�ihkh[by�iZpb_glm�

��������KZgdl�I_l_j[mj]��Z�y�����:nhgbgm�>fbljbx�GbdheZ_\bqm�

l_e. (812) 528-58-65, 226-80-13, e-mail: spb489@spb.sitek.net
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GBB�ljZ\fZlheh]bb�b�hjlhi_^bb���]�:klZgZ���DZaZoklZg

P_ev�jZ[hlu�±�bamq_gb_�gZijy`_ggh�^_nhjfbjh\Zggh]h�khklhygb_�dhklb

\�ahg_�i_j_ehfZ�ijb�gZijy`_gghf�ljZgkwdkljZhkkZevghf�hkl_hkbgl_a_��GLWH�

kibpZfb�bijh\hehdhc�ehdl_\h]h�hljhkldZ��gZ^dhe_ggbdZ�b�eh^u`_d�

F_lh^u�� GZ� ��� fh^_eyo� ehdl_\h]h� hljhkldZ�� gZ^dhe_ggbdZ� b� eh^u`_d

bamq_gh�jZkij_^_e_gb_�f_oZgbq_kdh]h�gZijy`_gby�\�iehkdhklb�ebgbb�i_j_eh-
fZ� ijb� GLWH� k� ihfhsvx� iheyjbaZpbhggh�hilbq_kdhc� mklZgh\db� IIP��� b

DKI�����GZ�iehkdh�ijm`bgghf�^bgZfhf_lj_�>JI����[ueh�hij_^_e_gh�mkbeb_�

\hagbdZxs__�ijb�kh_^bg_gbb�dhklguo�njZ]f_glh\�h^bgZjghc�b�^\hcghc�ijh-
\hehqghc�i_le_c�����kl_g^h\uo�bkiulZgbc��

GZ[ex^_gb_�b�j_]bkljZpby�bgl_jn_j_gpbhgghc�dZjlbgu�nhlhmijm]hklb

\�ahg_�jZajmr_gby�ihdZaZeZ��qlh�\�h[eZklyo��ijbe_]Zxsbo�d�iehkdhklb�jZajm-
r_gby�� gZ� \k_f� ijhly`_gbb� lZg]_gpbZevgu_� gZijy`_gby�fh^_e_c� [ueb� k`b-
fZxsbfb�� Z� dZkZl_evgu_� gZijy`_gby� hlkmlkl\h\Zeb�� Kl_g^h\u_� bkiulZgby

dhfij_kkbjmxsbo� mkbebc�ijh\hehqghc� i_leb� ihdZaZeb�� qlh� ijb� aZly]b\Zgbb

h^bgZjghc�ijh\hehdb��mkbeb_�dhe_[ZeZkv�hl�����G�^h�����G��Z�ijb�aZly]b\Zgbb

^\hcghc�ijh\hehdb��\hagbdZxs__�mkbeb_�g_�ij_\urZeh�����G��l�_��kms_kl\_g-
ghc�jZagbpu�\�agZq_gbb�mkbeby�ijb�bkihevah\Zgbb�h^bgZjghc�b�^\hcghc�ijh-
\hehdb�g_�\uy\e_gh�

LZdbf� h[jZahf�� GLWH� ehdl_\h]h� hljhkldZ�� gZ^dhe_ggbdZ� b� eh^u`_d

h[_ki_qb\Z_l�hilbfZevgu_�mkeh\by�\�ahg_�i_j_ehfZ�^ey�kjZs_gby�dhklguo�hl-
ehfdh\��Z�dhfij_kkbjmxsb_�mkbeby�ijh\hehqghc�i_leb�g_�ij_\urZxl�����G�b

g_�ijb\_^_l�d�jZajmr_gbx�dhjlbdZevghc�ieZklbgdb�dhklguo�hlehfdh\�

:^j_k����������DZaZoklZg��I_ljhiZ\eh\kd�

me��B[jZy�:elugkZjbgZ[������d\���

;ZcfZ]Zf[_lh\�RZe]bg[Zc�:[u`Zgh\bq

L_e��������������������±�I_ljhiZ\eh\kd���^hfZrgbc

L_e�����������������������:klZgZ���jZ[hqbc



:G:LHFH�;BHF?O:GBQ?KDB?�HKH;?GGHKLB�DEXQBPU

R�:�;ZcfZ]Zf[_lh\��G�>�;Zli_gh\��H�;�Dmeufdmeh\

GBB�ljZ\fZlheh]bb�b�hjlhi_^bb���]�:klZgZ���DZaZoklZg

P_evx� gZklhys_]h� bkke_^h\Zgby� [ueh� bamq_gb_� hkl_hf_ljbq_kdbo� b

[bhf_oZgbq_kdbo�ihdZaZl_e_c�ZgZlhfbq_kdh]h�kljh_gby�dexqbpu�

F_lh^u��Hkl_hf_ljbq_kdb_�bkke_^h\Zgby�dexqbp�hkms_kl\eyebkv�gZ���

ZgZlhfbq_kdbo�ij_iZjZlZo�ljmiguo�dhkl_c��Ih����iZjZf_ljZf�hij_^_eyeb�]_h-
f_ljbq_kdh_� kljh_gb_�dhklghfha]h\h]h�dZgZeZ�b� _]h�^bZf_lj��jZaf_ju�dhjlb-
dZevghc�ieZklbgdb�f_lZnbaZjguo�b�^bZnbaZjguo�hl^_eh\�dexqbp��<�ijhp_kk_

bkke_^h\Zgby�bamq_gh�[ueh����kj_aZ��dhlhju_�iml_f�kdZgbjh\Zgby�\ghkbebkv�\

dhfivxl_j��ijh\h^beZkv�klZlbklbq_kdZy�h[jZ[hldZ�ihdZaZl_e_c�b�hij_^_eyeZkv

kj_^gyy�\_ebqbgZ�

Hkl_hf_ljbq_kdb_�bkke_^h\Zgby� iha\hebeb� mklZgh\blv�� qlh� ^ebgZ� dex-
qbpu�\�kj_^g_f�khklZ\ey_l� ����ff�b�bf__l�g_�klhevdh S�h[jZagmx��Z�kdhevdh

\heghh[jZagmx�nhjfm��>bZf_lj� dhklghfha]h\h]h� dZgZeZ� \� ijh_dpbb� Zdjhfb-
Zevgh]h�dhgpZ�dexqbpu�rbj_��d-17,2 ff���q_f�\�ijh_dpbb�]jm^gh]h�(d-12,9 ff�
b�^bZnbaZjgh]h�hl^_eh\�dexqbpu�(d-11 ff���LhesbgZ�dhjlbdZevghc�ieZklbgdb
gZ� i_j_^g_c� ih\_joghklb� dexqbpu� \� ^bZnbaZjghf� hl^_e_� [hevr_� �t�����ff��
q_f�\�ijh_dpbb�ZdjhfbZevgh]h��t�����ff��b�]jm^gh]h�hl^_eh\��t�����ff���GZ�aZ^-
g_c�ih\_joghklb�dexqbpu� lhesbgZ�dhjlbdZevghc�ieZklbgdb�g_kdhevdh�[hev-
r_��q_f�gZ�i_j_^g_c�ih\_joghklb���t�����ff������ff������ff��

LZdbf� h[jZahf�� dhklghfha]h\hc� dZgZe� dexqbpu� bf__l� \heghh[jZagmx

nhjfm��^bZf_lj�dhlhjhc�\�h[eZklb�ZdjhfbZevgh]h�b�]jm^gh]h�hl^_eh\�[hevr_�

q_f�\�^bZnbaZjghf��LhesbgZ�dhjlbdZevghc�ieZklbgdb�gZ�aZ^g_c�ih\_joghklb

dexqbpu�g_kdhevdh�ij_\urZ_l�ih�iZjZf_ljZf�lhesbgm�i_j_^g_c�ih\_joghklb

b�bf__l�jZagmx�\_ebqbgm�gZ�\k_f�ijhly`_gbb�

:^j_k����������DZaZoklZg��I_ljhiZ\eh\kd�

me��B[jZy�:elugkZjbgZ[��������d\���

;ZcfZ]Zf[_lh\�RZe]bg[Zc�:[u`Zgh\bq
L_e��������������������±�I_ljhiZ\eh\kd���^hfZrgbc

L_e�����������������������:klZgZ���jZ[hqbc

:^j_k����������DZaZoklZg��:klZgZ�

me��:[ueZc�OZgZ������GBBLH

;Zli_gh\�GmjeZg�>`mfZ]meh\bq
L_e����������������������NZdk����������

:^j_k����������DZaZoklZg��:klZgZ�

me��:[ueZc�OZgZ������GBBLH

Dmeufdmeh\�Hf_j[_d�;Zc^Zj[_dh\bq
L_e����������������������NZdk����������



;BHEH=BQGUC�HKL?HKBGL?A�I?J?EHFH<�R?CDB�;?>J:

:�<�;Zjdh\

=hjh^kdZy�[hevgbpZ�kdhjhc�f_^bpbgkdhc�ihfhsb��]�Dbjh\h]jZ^��MdjZbgZ�

GZ� kh\j_f_gghf� � wlZi_� jZa\blby� hkl_hkbgl_aZ� \� ljZ\fZlheh]bb�� [hevrh_

\gbfZgb_�m^_ey_lky�ljZ\fZlbqghklb�nbdkZlhjh\�b�kihkh[h\�j_ihabpbb�hlehf-
dh\��KqblZ_lky��qlh�bfieZglZl�^he`_g�bf_lv�fZdkbfZevgh�fZemx�iehsZ^v�dhg-
lZdlZ�k�dhklvx��khihklZ\e_gb_�hlehfdh\�^he`gh�ijhba\h^blvky�aZdjulh�l�_��[_a

hl^_e_gby�njZ]f_glh\�hl�fy]dbo�ldZg_c��nbdkZpby�hlehfdh\�^he`gZ�[ulv�klZ-
[bevgZ�l�_��iha\heyxsZy�hkms_kl\blv�jZgg__�nmgdpbhgZevgh_�e_q_gb_��LZdhc

hkl_hkbgl_a�gZa\Zeb�©[bheh]bqgufª�

H^gZdh�\�hij_^_e_gbb�[bheh]bqgh]h�hkl_hkbgl_aZ�fbgbfZevghklv�bg\Zabb

nbdkZlhjZ�g_�hij_^_e_gZ�dhgdj_lghc�^himklbfhc�\_ebqbghc�jZajmr_gby�dhkl-
ghc�ldZgb��l�_��g_�mklZgh\e_g�ij_^_e��aZ�dhlhjuf�nbdkZlhj�m`_�g_evay�jZkkfZl-
jb\Zlv�dZd�fZehbg\Zab\guc��Ihwlhfm�k_]h^gy�\�gZa\Zgb_�fZehbg\Zab\guc��h[-
eZqZxl�nbdkZlhju�aZ\_^hfh�agZqbl_evgh�jZajmrZxsb_�dhklgmx�ldZgv�nbdkb-
jm_fuo� hlehfdh\� b� ijb� hldjulhc� j_ihabpbb�� LZdhc� ih^oh^� ^bkdj_^blbjm_l

[bheh]bqguc�hkl_hkbgl_a�

JZg__� gZfb� [ueh� \uiheg_gh� bkke_^h\Zgb_� \_ebqbgu� jZajmr_gbc�� ijbqb-
gy_fh_�nbdkZlhjZfb��gZb[he__�qZklh�ijbf_gy_fufb�ijb�hkl_hkbgl_a_�i_j_eh-
fh\�r_cdb�[_^j_gghc�dhklb��Ijb�wlhf�mklZgh\e_gh��qlh�lj_oehiZklguc�]\ha^v

beb�dhfij_kkbjmxsb_�\bglu�jZajmrZxl����������dhklghc�ldZgb�r_cdb�[_^jZ�

Z�ij_^eh`_gguc�gZfb�nbdkZlhj�±������\�lh�\j_fy��dZd�ohjhrb_�b�m^h\e_l\hjb-
l_evgu_�j_amevlZlu�gZ[ex^Zebkv�m��������b� ����khhl\_lkl\_ggh�

M\_ebq_gb_�h[t_fZ�jZajmr_gbc�agZqbl�m\_ebq_gb_�jZajmr_gbc�khkm^bkluo

h[jZah\Zgbc��iblZxsbo�dhklgu_�njZ]f_glu��Ihwlhfm�d�fZehbg\Zab\guf�nbd-
kZlhjZf�fu�kqblZ_f�g_h[oh^bfh�ijbqbkeylv�mkljhckl\Z��jZajmrZxsb_�g_�[h-
e__����dhklghc�ldZgb�r_cdb�[_^j_gghc�dhklb��Djhf_�wlh]h��mkljhckl\h�^he`gh

[ulv�mijZ\ey_fuf��l�_��kihkh[guf�kha^Z\Zlv�b�ih^^_j`b\Zlv�mkbeby�dhfij_k-
kbb�f_`^m�hlehfdZfb�\�ijhp_kk_�kjZs_gby��Wlh�ih^\eZklgh�lhevdh�mkljhckl-
\Zf�qj_kdhklgh]h�hkl_hkbgl_aZ�

K�p_evx�hkl_hkbgl_aZ�i_j_ehfh\�r_cdb�[_^j_gghc�dhklb�ijbf_gyxlky�jZa-
ebqgu_�nbdkZlhju��H^gZdh�� g_kfhljy� gZ� [hevrh_� dhebq_kl\h� ij_^eh`_gguo

dhgkljmdpbc��ih�k\hbf�l_ogbq_kdbf�\hafh`ghklyf�bo�fh`gh�jZa^_eblv�gZ�ljb

hkgh\gu_� ]jmiiu�� nbdkZpbhggu_�� � nbdkZpbhggu_� k� \hafh`ghklvx� kha^Zgby

h^ghfhf_glghc� dhfij_kkbb�� nbdkZpbhggh� ±� dhfij_kkbjmxsb_� �mkljhckl\Z

mijZ\ey_fh]h�hkl_hkbgl_aZ��

LZdbf�h[jZahf��gZa\Zgb_� ©[bheh]bqgucª�gZb[he__�ijbf_gbfh�d�qj_kdhkl-
ghfm�hkl_hkbgl_am��\uiheg_gghfm�ihke_�aZdjulhc�j_ihabpbb�hlehfdh\�ijb�mk-
eh\bb��qlh�jZajmr_gby�dhklghc�ldZgb�bfieZglZlhf�g_�ij_\urZxl�����

:g^j__\kdZy������dhji����d\����,�]��Dbjh\h]jZ^,�MdjZbgZ, 25013.
L_e�����������������

E-mail: a_barkov@mail.ru



G?DHLHJU?�NMGDPBHG:EVGU?�KBFILHFU�IHYKGBQGH=H
HKL?HOHG>JHA:

;Zlur_\Z�L�L���JmkbgZ�E�J���Kd\hjph\�>�<���N_^bg�:�B���RdZlh\�B�<�

�I<E��DZn��G_\jheh]bb�J=FM��GFN�F;G��]�Fhkd\Z��Jhkkby

G_kfhljy�gZ�^Z\gxx�bklhjbx�� ^\b]Zl_evgu_�gZjmr_gby�ijb�ihykgbqghf� hk-
l_hohg^jha_�hklZxlky�g_ykgufb��<�lh`_�\j_fy��lZdZy�nmgdpbhgZevgZy�kbfilh-
fZlbdZ�y\ey_lky�g_khfg_ggh�ihe_aguf�debgbq_kdbf�bgkljmf_glhf�

Ijh\_^_gh� h[ke_^h\Zgb_� ihoh^db� b� hkgh\ghc� klhcdb� gZ� ijh]jZffgh�

ZiiZjZlghf�dhfie_dk_�©F;G�;BHF?O:GBD:ª����Zf[meZlhjguo�iZpb_glh\�k

jZaebqgufb�debgbq_kdbfb�nhjfZfb�ihykgbqgh]h�hkl_hohg^jhaZ�

Kj_^gbc�j_amevlZl�ih�pbdem�rZ]Z�khklZ\be�����k��^ey�h[_bo�klhjhg��qlh�khhl-
\_lkl\m_l�ghjf_��<aZbfhhlghr_gb_�i_jbh^h\�hihju�b�i_j_ghkZ�lZd`_�khhl\_l-
kl\m_l�ghjfZevghfm��Ki_pbnbq_kdhc�kbfilhfZlbdb�g_�h[gZjm`_gh�

KlZ[behf_ljbq_kdh_�bkke_^h\Zgb_�ihdZaZeh��qlh�Z[khexlgh_�[hevrbgkl\h�h[-
ke_^h\Zgguo�bf_xl�kf_s_gb_�iheh`_gby�HP>�dZd�\h�njhglZevghc��lZd�b�\�kZ-
]bllZevghc�iehkdhklb��<h�njhglZevghc�iehkdhklb�m����h[ke_^h\Zgguo�bf_ehkv

kf_s_gb_�h[s_]h�p_gljZ ^Z\e_gby��HP>��\e_\h��m����\ijZ\h�b�lhevdh�m���iheh-
`_gb_�khhl\_lkl\h\Zeh�ghjf_��<�kZ]bllZevghc�iehkdhklb�kf_s_gb_�HP>�\i_-
jz^�bf_ehkv�m����gZaZ^�m����b�m����iZpb_glh\�khhl\_lkl\h\Zeh�ghjf_��H[gZjm-
`_gh�kms_kl\_ggh_�kgb`_gb_�klZ[bevghklb�\�hkgh\ghc�klhcd_�hkh[_ggh�\�i_-
j_^g_�aZ^g_f� gZijZ\e_gbb�� AgZq_gb_� ihdZaZl_ey� kdhjhklb� ^\b`_gby�HP>� g_

ihdZaZeh� ki_pbnbq_kdbo� baf_g_gbc� \� ^Zgghc� ]jmii_��Kj_^gb_� agZq_gby� ij_-
bfms_kl\_gghc�qZklhlu�dhe_[Zgby�\h�njhglZevghc�beb� kZ]bllZevghc�iehkdh-
klb�kms_kl\_ggh�hlebqZxlky�hl�ghjfu��Gh�jZa[jhk�iZjZf_ljh\�\gmljb�]jmiiu

lZd`_�hq_gv�\_ebd��l�_��]jmiiZ�klZlbklbq_kdb�g_h^ghjh^gZ��Ijb�wlhf��^\_�lj_lb

h[ke_^h\Zgguo�bf_xl�ij_bfms_kl\_ggmx�qZklhlm�dhe_[Zgbc�ih�lhfm�beb�^jm-
]hfm�gZijZ\e_gbx�\�ij_^_eZo�ghjfu��HklZ\rb_ky�ihdZau\Zxl�m\_ebq_gb_�qZk-
lhlu�\iehlv�^h�qZklhlu�\���=p��<�lh`_�\j_fy��h[ke_^h\Zggu_�bf_xl�fgh]hqbk-
e_ggu_�kj_^g_�b�\ukhdhqZklhlgu_�]Zjfhgbdb�dhe_[Zgbc�ih�h[hbf�gZijZ\e_gb-
yf��AZdhghf_jghklb�bo�ihy\e_gby�lj_[mxl�ki_pbZevgh]h�bamq_gby�

J_Zdpbb�hihju�oZjZdl_jbamxlky�\ukhdhc�kl_i_gvx�kbff_ljbb�kijZ\Z�b�ke_\Z�

Ba�^jm]bo� kbfilhfh\�hlf_qZ_lky� kgb`_gb_� Zfieblm^�fZdkbfmfh\�b�m\_ebq_-
gb_�agZq_gby�fbgbfmfZ�ih�\_jlbdZevghc�khklZ\eyxs_c��LZdbf�h[jZahf��ijh-
bkoh^bl�km`_gb_�^bZiZahgZ�i_j_f_gguo�^bgZfbq_kdbo�gZ]jmahd��GZb[hevrb_

baf_g_gby�\uy\e_gu�\�nZam�ijbgylby�\_kZ�l_eZ��Bf__lky�kms_kl\_ggh_�kgb`_-
gb_�Zfieblm^�ih�\_jlbdZevghc�b�ijh^hevghc�khklZ\eyxsbf�

Ihemq_ggu_� j_amevlZlu� h[gZjm`beb� klZlbklbq_kdmx� g_h^ghjh^ghklv�� ;he__

dhjj_dlgh�� \� ^Zgghf� kemqZ_� [m^_l� h[jZ[hldZ� k� mqzlhf� klhjhgu� ihjZ`_gby

�[hevgZy�±�a^hjh\Zy���qlh��h^gZdh��\hafh`gh�g_�^ey�\kydhc�nhjfu�aZ[he_\Zgby�
:^j_k�we_dljhgghc�ihqlu�±�mbn@aha.ru



J:AJ:;HLD:�F?LH>BDB�IJ?>HI?J:PBHGGHC�>B:=GHKLBDB
WG>H<:KDMEYJGUO�OBJMJ=BQ?KDBO�HI?J:PBC

G:�DE:I:GGHF�:II:J:L?�K?J>P:

I��B��;_]mg��:��<��Hjebdh\��=��X��Kbglhpdbc

KI[=WLM��KZgdl�I_l_j[mj]��Jhkkby

P_ev�jZ[hlu��Hp_gdZ�\hafh`ghklb� kha^Zgby� kbkl_fu�^bZ]ghklbdb�^ey�\u-
[hjZ�l_ogheh]bb�objmj]bq_kdh]h�\f_rZl_evkl\Z�ijb�^beZlZpbb�deZiZgh\�k_j^-
pZ�b�ijh]ghabjh\Zgb_�j_amevlZlh\� wlh]h�\f_rZl_evkl\Z��Kha^Zgb_�Ze]hjblfh\
^ey�bkke_^h\Zgby�^beZlbjm_fuo� kljmdlmj��JZajZ[hldZ�f_lh^bdb�bkke_^h\Zgby
[bhf_oZgbq_kdbo�k\hckl\�iZlheh]bq_kdbo�h[jZah\Zgbc�

F_lh^u� bkke_^h\Zgby��>ey� \uiheg_gby� ihklZ\e_gghc� aZ^Zqb� g_h[oh^bfh�
jZajZ[hlZlv� kihkh[�bkke_^h\Zgby� LQ� YLYR�f_oZgbq_kdbo� k\hckl\� kljmdlmj� deZ-
iZggh]h�ZiiZjZlZ�k_j^pZ��bkihevamy�fZl_fZlbq_kdb_�ZiiZjZlu�f_oZgbdb�b�]b^-
jh^bgZfbdb��ihkljhblv�[bhf_oZgbq_kdb_�fh^_eb�deZiZggh]h�ZiiZjZlZ�k_j^pZ�\
ghjf_��iZlheh]bb�b�ijb�[Zeehgghc�^beZlZpbb��jZajZ[hlZlv�d� debgbd_�f_lh^u
^bZ]ghklbdb�\hafh`ghklb�b�p_e_khh[jZaghklb�ijh\_^_gby�hi_jZpbc�

J_amevlZlu�jZ[hlu��Ihkljh_gu�Ze]hjblfu�jZkq_lZ�b�ijh\_^_gu�\uqbke_gby
gZijy`_gbc�b�i_j_f_s_gbc�ijb�^beZlZpbb�kl_ghabjh\Zgguo�deZiZgh\��gZijb-
f_j��jbk�����<uqbke_gby�ijh\_^_gu�f_lh^hf�dhg_qguo�we_f_glh\�ijb�jZa[b_-
gbb�bkke_^m_fhc�h[eZklb�gZ����lukyq�l_ljZw^Zevguo�dhg_qguo�we_f_glh\��JZa-
jZ[hlZgZ�f_lh^bdZ�bkke_^h\Zgby�LQ�YLWUR�f_oZgbq_kdbo�k\hckl\�iZlheh]bq_kdbo
kljmdlmj�deZiZggh]h�ZiiZjZlZ�k_j^pZ�

Z \

Jbk�� ��� � GZijy`_ggh�^_nhjfbjh\Zggh_� khklhygb_� \� hdj_klghklb� ^beZlbjh\Zggh]h
ZhjlZevgh]h�deZiZgZ�ijb�^Z\e_gbb�\�[Zeehg_�����FIZ� �\b^�kh�klhjhgu�fbljZevgh]h
deZiZgZ����Z�²�gZijy`_gby�ih�Fba_km���\�²�i_j_f_s_gby

E-mail: Begun@fromru.com����������;_]mg�Izlj�Bhkbnh\bq�
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JhkkbckdZy�F_^bpbgkdZy�:dZ^_fby�ihke_^biehfgh]h�h[jZah\Zgby�
dmjk�j_\fZlheh]bb�

Fhkd\Z

Hij_^_e_gb_�]jZgbp�ghjfu�debgbq_kdh]h�ihdZaZl_ey�bf__l�kms_kl\_ggh_
ijZdlbq_kdh_� agZq_gb_��>ey� hij_^_e_gby� ]bi_jfh[bevghklb� kmklZ\h\� �=FK�
ijbagZgb_�ihemqbeZ���[ZeevgZy�rdZeZ�;_clhgZ���������H^gZdh�f_lh^�gm`^Z_l-
ky� \� \hajZklghc�b� iheh\hc� dhjj_dlbjh\d_��Ba\_klgh�� qlh� kl_i_gv� ©ghjfZev-
ghcª� ]b[dhklb� kmklZ\h\� kms_kl\_ggh� hlebqZ_lky� m� ��� e_lg_c� ^_\mrdb� b� ��
e_lg_]h� fm`qbgu�� Kh\j_f_ggu_� � djbl_jbb� kbg^jhfZ� =FK� g_� mqblu\Zxl
\ebygb_�\hajZklZ�b�iheZ�gZ�\ughkbfh_�aZdexq_gb_��<hijhk�\Z`_g��lZd�dZd�ijb
hlkmlkl\bb�ki_pbnbqguo�ijbagZdh\�kbg^jhfZ�=FK�hij_^_eyxsbf�djbl_jb_f
^ey�^bZ]ghaZ�y\ey_lky�bf_ggh�dhgklZlZpby�nZdlZ�=FK�

P_evx�bkke_^h\Zgby�[ueh�hij_^_e_gb_�]jZgbp��=FK�kj_^b�\ajhkeh]h�dhg-
lbg]_glZ�\�kljZlbnbpbjh\Zgguo�\hajZklguo�b�iheh\uo�\u[hjdZo� �������� ���
�����������������e_l���H[ke_^h\Zgh�����\ajhkeuo�ebp������`_gsbg�b�����fm`-
qbg��\�\hajZkl_�������e_l��<k_�h[ke_^m_fu_�[ueb�jZa^_e_gu�gZ���]jmii������
����q_eh\_d�\�dZ`^hc�]jmii_���>ey�hij_^_e_gby�kl_i_gb��=FK�bkihevah\ZeZkv
��[ZeevgZy��rdZeZ�;_clhgZ��>ey�dZ`^hc�iheh\hc�b�\hajZklghc�]jmiiu�hij_^_-
eyeb� \_jogxx� ]jZgbpm� ©ghjfZevghcª� ih^\b`ghklb� kmklZ\h\� ih� djbl_jbx
F����σ��hij_^_ey\r_]hky�^ey�dZ`^hc�ba�]jmii��LZd��^ey�`_gsbg�������e_l�wlh
khklZ\beh���[Zeeh\��������e_l�±����^ey�fm`qbg�����������������������b�������e_l�±
��[ZeeZ�ih�;_clhgm��G_h[oh^bfh�hlf_lblv��qlh�^Zggh_�bkke_^h\Zgb_�g_�ij_-
ke_^h\Zeh�p_ev�hij_^_eblv�Z[khexlguc�djbl_jbc��iZlheh]bq_kdh]h�khklhygby�
Z� lhevdh� \hafh`ghklv� hlg_k_gby� h[ke_^m_fh]h� \� dZl_]hjbx�� \uoh^ysmx� aZ
jZfdb�ghjfu�ih�^Zgghfm�ihdZaZl_ex��Ohjhrh�ba\_klgh��qlh�^Z`_�\ujZ`_ggZy
kl_i_gv� =FK�fh`_l� g_� khijh\h`^Zlvky� dZdbfb�eb[h� iZlheh]bq_kdbfb� ijb-
agZdZfb��H^gZdh�ijbkmlkl\b_�=FK��g_khfg_ggh��^he`gh�jZkkfZljb\Zlvky�dZd
k_jvzaguc�nZdlhj�jbkdZ�jZa\blby�g_�lhevdh�iZlheh]bb�hihjgh�^\b]Zl_evgh]h
ZiiZjZlZ��gh��b�\g_kmklZ\guo�ijhy\e_gbc�©keZ[hklbª���kh_^bgbl_evgh�ldZgguo
kljmdlmj�
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JhkkbckdZy�F_^bpbgkdZy�:dZ^_fby�ihke_^biehfgh]h�h[jZah\Zgby�
dmjk�j_\fZlheh]bb�

Fhkd\Z

=bi_jfh[bevghklv�kmklZ\h\� �=FK�� �g_j_^dh�y\ey_lky�ijbqbghc� �jZaghh[-
jZaguo�`Zeh[�kh�klhjhgu�hihjgh�^\b]Zl_evgh]h�ZiiZjZlZ��Y\eyykv�kh[kl\_ggh
h^gbf�ba�ijhy\e_gbc�^bkieZabb�kh_^bgbl_evghc�ldZgb��hgZ�fh`_l�[ulv�k\yaZgZ
k� ^jm]bfb�n_ghlbibq_kdbfb� ijbagZdZfb� �NI�� ^bkieZabb� kd_e_lZ� �fbdjh]gZ-
lby��iheZy�klhiZ��kZg^Ze_\b^gZy�s_ev�klhiu��mdhjhq_gb_�^bklZevghc�nZeZg]b�I
iZevpZ�dbkl_c��fZjnZghb^ghklv��

FZl_jbZe�b�f_lh^u��H[ke_^h\Zg�����\ajhkeuc�\�\hajZkl_�hl����^h����e_l
�����`_gsbg�b�����fm`qbg���;ueZ�bamq_gZ�k\yav�g_dhlhjuo��NI�^bkieZabb�kh-
_^bgbl_evghc� ldZgb� �fbdjh]gZlby�� iheZy� klhiZ��fZjnZghb^ghklv�� mdhjhq_gb_
^bklZevghc�nZeZg]b� I�iZevpZ�dbkl_c��^_nhjfZpby�]jm^ghc�de_ldb��[jZoh^Zdlb-
eby��k�ba[ulhqghc�ih^\b`ghklvx� kmklZ\h\�m�\ajhkeuo�ebp��<k_�h[ke_^m_fu_
[ueb�jZa^_e_gu�ih�\hajZklm�b�ihem�gZ���]jmii����`_gkdbo�b���fm`kdbo��k�\ha-
jZklgufb�bgl_j\ZeZfb� �������������������b� ������e_l��<�dZ`^hc�]jmii_�gZoh-
^behkv�hl� ����^h� ����ebp��;ueb�hij_^_e_gu� ]bi_jfh[bevgu_�ebpZ� �]jZgbp_c
ba[ulhqghc� ih^\b`ghklb� kmklZ\h\� kem`beh� agZq_gb_�� ij_\urZxs__�F����σ
[Zeevghc�hp_gdb�ih^\b`ghklb� kmklZ\h\�ih�;_clhgm��ihemq_ggh_� �^ey� dZ`^hc
]jmiiu���Ba� ����h[ke_^m_fh]h�ebpZ� � ����[ueb�ijbagZgu� ]bi_jfh[bevgufb� ±
13,9%.

J_amevlZlu��NI�[ueb� \uy\e_gu� m� ��� ]bi_jfh[bevguo� ebp� ������b� m� ��
ebp�k�ghjfZevguf�h[tzfhf�^\b`_gbc�\� kmklZ\Zo� ��������J�  � �������GZb[hev-
rmx�k\yav�k�]bi_jfh[bevghklvx�bf_eb�fbdjh]gZlby��kZg^Ze_\b^gZy�s_ev�klh-
iu��iheZy�klhiZ�b�mdhjhq_gb_�^bklZevghc�nZeZg]b�I�iZevpZ�dbkl_c�

<u\h^u�� �NI�bf_xl�^hklh\_jgmx�k\yav�k�]bi_jfh[bevghklvx�kmklZ\h\�b
fh]ml�[ulv�bkihevah\Zgu�\�dZq_kl\_�^hihegbl_evguo�djbl_jb_\�kbg^jhfZ�=FK
\�klZjr_f�\hajZkl_��dh]^Z�kh[kl\_ggh�=FK�fh`_l�[ulv�g_���\ujZ`_gZ�
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Gb`_]hjh^kdbc�GBB�ljZ\fZlheh]bb�b�hjlhi_^bb

�������P_evx�gZklhys_]h�bkke_^h\Zgby�y\beZkv�hp_gdZ�wnn_dlb\ghklb�dbg_ahl_jZibb�m
[hevguo��kljZ^Zxsbo�dhdkZjljhahf�
�������H[ke_^h\Zgh� ��� iZpb_glZ� k� ^_nhjfbjmxsbf� ^\mklhjhggbf� dhdkZjljhahf� I-III
kl_i_gb�\�\hajZkl_�hl�����^h����e_l�
��������BamqZehkv� fZdkbfZevgh_� mkbeb_� furp�� h[_ki_qb\Zxsbo� ^\b`_gby� \� lZah[_^-
j_gghf�kmklZ\_�ijb�bahf_ljbq_kdhf�khdjZs_gbb�k�bkihevah\Zgb_f� �klZgh\h]h�^bgZ-
fhf_ljZ�b�I:D�©Gealthª��Baf_j_gb_�ijhba\h^behkv�ijb�\uiheg_gbb�k]b[Zgby�b�jZa-
]b[Zgby�\�lZah[_^j_gghf�kmklZ\_�m�[hevguo�^h�b�ihke_�����g_^_evgh]h�dmjkZ�dbg_ah-
l_jZibb�� AgZq_gby� fZdkbfZevgh]h� fur_qgh]h� mkbeby� �FFM�� m� jZaguo� [hevguo� k
dhdkZjljhahf�\Zjvbjh\Zeb�\� �^bZiZahg_�hl����G�^h�����G�b�aZ\bk_eb�hl� �jy^Z�nZdlh-
jh\�� iheZ�� \hajZklZ�� kl_i_gb� lj_gbjh\Zgghklb�� \ujZ`_gghklb� [he_\h]h� kbg^jhfZ� b
l�^��<�k\yab�k� wlbf� �^ey�m^h[kl\Z�\�ijZdlbq_kdbo�p_eyo��^ey�dZ`^h]h�h[ke_^m_fh]h
\uqbkeyeky�ijbjhkl�FFM� aZ�i_jbh^� e_q_gby� ^ey�furp�k]b[Zl_e_c�b� jZa]b[Zl_e_c
dZd�[hevghc��lZd�b�mkeh\gh�a^hjh\hc�gb`g_c�dhg_qghklb��^Zggu_�ijb\h^ylky�\����
��������Ijbjhkl� kbeu� k]b[Zgby� [hevghc� dhg_qghklb� khklZ\be� ������������ jZa]b[Zgby
�������������mkeh\gh�a^hjh\hc�dhg_qghklb�khhl\_lkl\_ggh������������b������������
Iheh`bl_evgZy� ^bgZfbdZ� ihdZaZl_e_c�FFM� gZ[ex^ZeZkv� m� \k_o� iZpb_glh\�� ihem-
qZ\rbo�dbg_ahl_jZibx�
��������<_ebqbgZ�ijbjhklZ� kbeu�furp�gb`gbo� dhg_qghkl_c� \� ijhp_kk_� j_Z[beblZpbb
aZ\bk_eZ�hl�^\mo�hkgh\guo�nZdlhjh\�

- bgl_gkb\ghklb�b�gZijZ\e_gghklb�dbg_ahl_jZibb�
- hl�bkoh^gh]h�khklhygby��furp�gb`gbo�dhg_qghkl_c�

���������M� [hevguo� k� dhdkZjljhahf�� ihemqZ\rbo� e_q_[gmx� ]bfgZklbdm� ih� sZ^ys_�
lj_gbjmxs_fm�j_`bfm��hlf_qZehkv�^hklh\_jgh�[he__�agZqbl_evgh_�m\_ebq_gb_�kbeu
furp��h[_ki_qb\Zxsbo�k]b[Zgb_�b�jZa]b[Zgb_�\�lZah[_^j_gghf�kmklZ\_��ih�kjZ\g_-
gbx�k�iZpb_glZfb��e_qb\rbfbky�ih�sZ^ys_fm�j_`bfm��<uy\e_ggh_� �gZfb�ij_bfm-
s_kl\_ggh_�m\_ebq_gb_�FFM�ijb�jZa]b[Zgbb�lZah[_^j_ggh]h�kmklZ\Z�ih�kjZ\g_gbx
kh�k]b[Zgb_f��dZd�gZ�[hevghc��lZd�b�gZ�mkeh\gh�a^hjh\hc�klhjhg_��kf�lZ[ebpm���hljZ-
`Zeh�ki_pbnbdm�ijh]jZffu�e_q_[ghc� ]bfgZklbdb�ijb�dhdkZjljha_��gZijZ\e_gghc�\
i_j\mx� hq_j_^v� gZ� mdj_ie_gb_� furp� �� jZa]b[Zl_e_c� lZah[_^j_ggh]h� kmklZ\Z�� >ey
hp_gdb� wnn_dlb\ghklb� e_q_[ghc� ]bfgZklbdb� k� mq_lhf� bkoh^gh]h� khklhygby� furp
gb`gbo�dhg_qghkl_c�gZfb�ij_^eh`_gu�ke_^mxsb_�djbl_jbb��^ey�iZpb_glh\�k�bkoh^-
guf�agZq_gb_f�FFM�f_g__���G�dbg_ahl_jZiby�kqblZ_lky�wnn_dlb\ghc�ijb�hlghkb-
l_evghf�_]h�ijbjhkl_��gZ�����b�[he__��ijb�\_ebqbg_�FFM�hl����^h����G�±�e_q_[gZy
]bfgZklbdZ�wnn_dlb\gZ�ijb�ijbjhkl_�[he__������Z�ijb�FFM�[he__����G����ihjh]�wn-
n_dlb\ghklb�END�kgb`Z_lky�^h�����
���������LZdbf�h[jZahf��gZrb�bkke_^h\Zgby�ih^l\_j`^Zxl��qlh�baf_j_gb_�fZdkbfZevgh-
]h�fur_qgh]h�mkbeby�k�bkihevah\Zgb_f�f_lh^h\�^bgZfhf_ljbb�iha\hey_l�h[t_dlb\-
gh�hp_gblv�wnn_dlb\ghklv�ijh\h^bfh]h�dmjkZ�dbg_ahl_jZibb�
DhglZdlguc�l_e_nhg���������������������eZ[hjZlhjby�[bhf_oZgbdb��F�:�=jZq_\hc.
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G�:�<_j_sZ]bg

Gb`_]hjh^kdbc�hjlhi_^bq_kdbc�p_glj��Gb`gbc�Gh\]hjh^��Jhkkby

�����H^gbf�ba�\_^msbo�imkdh\uo�fhf_glh\�\�jZa\blbb�ijb\uqgh]h�\u\boZ�ie_qZ
y\ey_lky� mljZlZ� nmgdpbhgZevghc� kihkh[ghklb� ih^ehiZlhqghc� furpu�� WlZ
furpZ�ihklhyggh�ljZ\fbjm_lky�ijb�dZ`^hf�\u\bo_�ie_qZ��qlh�ijb\h^bl�d�jZa-
\blbx� g_h[jZlbfuo� ^_]_g_jZlb\gh�^bkljhnbq_kdbo� ijhp_kkh\��>Zggu_� baf_-
g_gby� ijhy\eyxlky� \� ihl_j_�fur_qgh]h� lhgmkZ��Ijb�fZdjhbkke_^h\Zgbb� �\h
\j_fy� hi_jZpbb�� fu� qZklh� gZ[ex^Zeb� y\gmx� ^jy[ehklv� b� i_j_jZklygmlhklv
furpu��=bklheh]bq_kdb_�bkke_^h\Zgby�\uy\beb�fhjnheh]bq_kdb_�baf_g_gby�\
ih^ehiZlhqghc�furp_��<kz�wlh�]h\hjbl�h�gZjmr_gbb�ghjfZevghc�[bhf_oZgbdb
ie_q_\h]h� kmklZ\Z�� >ey� bkijZ\e_gby� iZlheh]bq_kdhc� [bhf_oZgbdb� ie_q_\h]h
kmklZ\Z�gZfb�ij_^eh`_g�b�\g_^jzg�\�debgbq_kdmx�ijZdlbdm�kihkh[�hi_jZlb\-
gh]h� e_q_gby� ijb\uqgh]h� \u\boZ� ie_qZ� �IZl_gl� JN� gZ� bah[j_l_gb_� �
2179419).
�������Ebg_cguf� jZaj_ahf� ih� sulcus deltoideopectoralis�� jZkk_dZxl� ih^dh`gmx
de_lqZldm�^h�furp��Lmiuf�b�hkljuf�imlzf�\u^_eyxl�\_jomrdm�dex\h\b^gh]h
hljhkldZ��Ihke_^gxx��ijb�ihfhsb�hkl_hlhfZ��hlk_dZxl�b�gba\h^yl�\�gb`gbc
m]he�jZgu�\f_kl_��k�ijbdj_ieyxsbfbky�d�g_c�furpZfb��Ie_qh�jhlbjmxl�dgZ-
jm`b��ih^ehiZlhqgmx�furpm�i_j_k_dZxl� \� _z�fur_qghc�qZklb��ijb� wlhf�gZ
^bklZevguc�hl^_e�furpu�gZdeZ^u\Zxlky�eb]Zlmju . >Ze__�ie_qh�i_j_\h^yl�\
iheh`_gb_� fZdkbfZevghc� \gmlj_gg_c� jhlZpbb� b� ih^rb\Zxl� ijhdkbfZevguc
hl^_e�ih^ehiZlhqghc�furpu�d�fy]dbf�ldZgyf�\i_j_^b�r_cdb�ehiZldb�
�������Ih\_jo� ijhdkbfZevgh]h� hl^_eZ� ih^ehiZlhqghc� furpu� mdeZ^u\Z_lky� Ze-
ehljZgkieZglZl�ba�dhgk_j\bjh\Zgghc�l\zj^hc�h[hehqdb�]heh\gh]h�fha]Z��dhlh-
juc�nbdkbjm_lky�maeh\ufb�dZijhgh\ufb�r\Zfb��AZl_f�ih\_jo�ZeehljZgkieZg-
lZlZ�ijh\h^blky�^bklZevguc�hl^_e�ih^ehiZlhqghc�furpu��dhlhjuc�ih^rb\Z-
_lky�\�h[eZklb�fZeh]h�[m]hjdZ�ie_q_\hc�dhklb��<_jomrdm�dex\h\b^gh]h�hljh-
kldZ�nbdkbjmxl�gZ�f_klh� h^gbf� dZijhgh\uf�r\hf��JZgm� ihkehcgh� mrb\Zxl
gZ]emoh��DZd� ba\_klgh�� q_j_a� ������f_kypZ� l\zj^Zy� h[hehqdZ� ]heh\gh]h�fha]Z
aZf_sZ_lky� kh_^bgbl_evghc� ldZgvx�� lZdbf� h[jZahf� \� j_amevlZl_� hi_jZpbb� m
iZpb_glZ� h[jZam_lky� \ujZ`_gguc� kh_^bgbl_evghldZgghfur_qguc� dhfie_dk�
ij_iylkl\mxsbc�\u\bom�ie_qZ��Wlhl�dhfie_dk�hlqzleb\h�\bamZebabjm_lky�ijb
dhgljhevguo�MAB��bkke_^h\Zgbyo�

Gb`gbc�Gh\]hjh^��me��IZljbhlh\��^�����ljZ\fZlheh]bq_kdh_�hl^_e_gb_�
<_j_sZ]bg�GbdheZc�:e_dkZg^jh\bq�
L_e�������������������   
E-mail: ver@sandy.ru
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G�X�<_j_sZ]bgZ��<�B�;hjbkh\
Gb`_]hjh^kdZy�]hkm^Zjkl\_ggZy�f_^bpbgkdZy�ZdZ^_fby��G�Gh\]hjh^��Jhkkby

P_ev�jZ[hlu���hilbfbaZpby�lj_gbjmxs_c�l_jZibb��LL���oh^v[u��lj_gbjh-
\hd�gZ�\_ehlj_gZ`_j_��\�gZqZevghf�i_jbh^_�j_Z[beblZpbb�[hevguo�GK�

FZl_jbZe�b�f_lh^u:.�Bkke_^h\Zgb_�ijh\_^_gh�m� ���� klZpbhgZjguo�[hev-
guo�GK� �\k_�fm`qbgu��\hajZkl�hl����^h� ���e_l��\�kj_^g_f������]h^Z�.�K_jv_a-
ghklv� khklhygby� [hevguo�ih^q_jdb\Zeh� lh� h[klhyl_evkl\h�� qlh� ��� ba� gbo� bk-
dexq_gu�ba�gZ[ex^_gby�^h�gZqZeZ�LL�ba�aZ� ly`_euo� hkeh`g_gbc� �\g_aZigZy
k_j^_qgZy�kf_jlv�m����bgnZjdl�fbhdZj^Z�m����±�ke_^kl\bc�g_kh[ex^_gby�ij_^-
ibkZggh]h�h]jZgbq_gby�nbabq_kdhc�Zdlb\ghklb��M�hklZ\rboky����[hevguo�ih-
ke_�klZ[bebaZpbb�khklhygby�LL�kljhbeZkv�ih�ZgZeh]bb�k�ijbgpbiZfb�nZjfZdh-
l_jZibb��Dmabg�<�;��b�khZ\l����������<�i_j\uc�^_gv�\uihegyeZkv�ijh[gZy�nbab-
q_kdZy� gZ]jmadZ� �ING�� ������ \l���<� ke_^mxsb_� ^gb� gZ]jmadZ� ih\urZeZkv� ^h
`_eZ_fh]h�j_amevlZlZ�beb�ihy\e_gby�g_`_eZl_evguo� wnn_dlh\�� AZ� wlZehgguc
dhg_qguc�j_amevlZl�ijh]jZffu�LL�ijbgylh�\uiheg_gb_�hkgh\guo�gZ]jmahd�\
nbabheh]bq_kdhf� wg_j]_lbq_kdb�\u]h^ghf� Zwjh[ghf�j_`bf_�� aZ�j_amevlZl�hl-
^_evghc�lj_gbjh\db�±Zwjh[gZy�jZ[hlZ�gZjZklZxs_c�fhsghklb�k�\hafh`ghklvx
djZldh\j_f_ggh]h�\uoh^Z�gZ�ZgZwjh[guc�j_`bf� �<�B�;hjbkh\���������aZ�g_`_-
eZl_evgu_�wnn_dlu�±�jZa\blb_�dhjhgZjghc��k_j^_qghc�beb�khkm^bklhc�g_^hklZ-
lhqghklb�b�l�i���i_j_oh^�gZ�klj_kkhjguc��ZgZwjh[guc��j_`bf�jZ[hlu��Fhgblh-
jbg]�j_Zdpbc�gZ�hl^_evgu_�lj_gbjh\db��b�ijh]jZffm�LL�\�p_ehf�hkms_kl\eye-
ky�ih�h[s_ijbgyluf�djbl_jbyf�b�ih�gZrbf�f_lh^bdZf� Z\lhfZlbabjh\Zggh]h
ZgZebaZ�WD=�\�j_`bf_�j_Zevgh]h�\j_f_gb��FZlmkh\Z�?�B��b�khZ\l���������

J_amevlZlu�� ING� [eZ]hijbylgh� i_j_g_keb� ��� q_eh\_d� ��� ]jmiiZ��� >Zev-
g_cr__� jZkrbj_gb_� j_`bfZ� bf� ijh\h^behkv� ih� ijh]jZff_� LL� ^ey� [hevguo
klZ[bevghc�kl_ghdZj^b_c��KK������nmgdpbhgZevgh]h�deZkkZ��GbdheZ_\Z�E�N��b
:jhgh\�>�F����������;hevrbgkl\h�ba�gbo���� q_eh\_d��\�^Zevg_cr_f�\_jgmehkv
d�ljm^m��G_[eZ]hijbylgu_�j_Zdpbb�ijb�ING�[ueb�m����q_eh\_d��bf�mklZgh\e_-
gZ�KK���ND� ���]jmiiZ���<�^Zevg_cr_f�mjh\_gv�gZ]jmahd�m�gbo�eb[h�g_�ih\u-
rZeky��eb[h�kgb`Zeky�����ba�gbo�g_�kfh]eb�\_jgmlvky�d�ljm^m�q_j_a� ��f_kypZ
e_q_gby�\�klZpbhgZj_�b�ihebdebgbd_�b�����gZijZ\e_gu�gZ�dZj^bhobjmj]bq_kdh_
e_q_gb_�� LsZl_evguc� fhgblhjbg]� khklhygby� [hevguo� \� oh^_� klZpbhgZjgh]h
wlZiZ�LL�bkdexqbe�jZa\blb_�ly`_euo�hkeh`g_gbc�m�\k_o����[hevguo��i_j_\h^
ba���\h���]jmiim�ijhba\_^_g�m���[hevguo�ba�aZ�ijhy\b\r_cky�gbadhc�lhe_jZgl-
ghklb�d�gZ]jmadZf�\ke_^kl\b_�g_`_eZl_evguo�wnn_dlh\�LL�

<u\h^u��:e]hjblf�^habjh\db�^\b]Zl_evghc�Zdlb\ghklb�m�[hevguo�GK�ih-
a\hebe� hilbfbabjh\Zlv�nbabq_kdmx� j_Z[beblZpbx� ijb� bkdexq_gbb� ly`_euo
hkeh`g_gbc�

:^j_kZ�^ey�i_j_ibkdb��<_j_sZ]bgZ�GZlZevy�Xjv_\gZ��E-mail: ver@sandy.ru
;hjbkh\�<eZ^bfbj�B\Zgh\bq��E-mail: viborissov@mail.ru



OBJMJ=BQ?KD:Y�DHJJ?DPBY�;BHF?O:GBDB
L:AH;?>J?GH=H�KMKL:<:�IJB�DHDK:JLJHA?

<hehrbg�<�I�

FHGBDB��Fhkd\Z��Jhkkby

Ihimeyjghklv� f_`\_jl_evguo� hkl_hlhfbc� [_^j_gghc� dhklb� ijb� dhdkZj-
ljha_�\�ihke_^g__�\j_fy�agZqbl_evgh�kgbabeZkv��<�ba\_klghc�kl_i_gb�wlh�k\yaZ-
gh�k�l_f��qlh�lhlZevgh_�aZf_s_gb_�lZah[_^j_ggh]h�kmklZ\Z�h[_ki_qb\Z_l�gZb[h-
e__�[ukljh_�b�dhfnhjlgh_�\hkklZgh\e_gb_�\�ihke_hi_jZpbhgghf�i_jbh^_��H^-
gZdh� j_amevlZlu� lhlZevguo� aZf_s_gbc� lZah[_^j_ggh]h� kmklZ\Z� ijh]j_kkb\gh
mom^rZxlky�kh�\j_f_g_f�ba�aZ�f_oZgbq_kdh]h�baghkZ�dhgkljmdpbc�b�mljZlu�bo
dj_ie_gby�\�dhklb��hkh[_ggh�m�fheh^uo��nmgdpbhgZevgh�Zdlb\guo�iZpb_glh\�
Ihwlhfm�\�hjlhi_^h�ljZ\fZlheh]bq_kdhf�hl^_e_�FHGBDB�ijb�dhdkZjljhaZo�k
khojZg_gghc� j_iZjZlb\ghc� kihkh[ghklvx� hihjguo� ldZg_c� ijbf_gy_lky� mkh-
\_jr_gkl\h\ZggZy�f_lh^bdZ�f_`\_jl_evghc� hkl_hlhfbb��iha\heyxsZy� mf_gv-
rblv� b� hilbfbabjh\Zlv� jZkij_^_e_gb_� klZlbdh�^bgZfbq_kdbo� gZijy`_gbc� \
kmklZ\_��qlh�kihkh[kl\m_l�ijh^e_gbx�_]h�_kl_kl\_gghc�kem`[u�

AZ�ihke_^gb_����e_l�f_`\_jl_evgu_�dhjjb]bjmxsb_�hkl_hlhfbb�\uiheg_-
gu�ijb�ly`_euo�nhjfZo�dhdkZjljhaZ�m�����[hevguo�\�\hajZkl_�hl����^h����e_l�
Dhgkheb^Zpby�hkl_hlhfbb�ihemq_gZ�\� kj_^gb_�nbabheh]bq_kdb_� kjhdb� m� \k_o
[hevguo��aZ�bkdexq_gb_f�h^gh]h��ih]b[r_]h�hl�fZkkb\ghc�ljhf[hwf[hebb�e_-
]hqghc�Zjl_jbb�

LZd�dZd�ijb�jZajZ[hld_�b�hk\h_gbb�f_lh^bdb�[ueb�jZkrbj_gu�ihdZaZgby�d
__�ijbf_g_gbx�b�bf_eb�f_klh�ih]j_rghklb�\�ieZgbjh\Zgbb�b�ijh\_^_gbb�hi_-
jZpbc��debgbq_kdbc�wnn_dl�hp_gb\Zeky�jZa^_evgh�\�^\mo�]jmiiZo��<�i_j\hc����
iZpb_glh\��ihke_�©k\_leh]h�ijhf_`mldZª�[he_\u_�hsms_gby�ihy\bebkv�\gh\v
m� ��� [hevguo�� ohly� bo� bgl_gkb\ghklv� kms_kl\_ggh� gb`_�� q_f� ^h� hi_jZpbb�
IjZdlbq_kdb� m� \k_o� aZ� bkdexq_gb_f� �� hklZ_lky� jZaebqghc� kl_i_gb� ojhfhlZ�
M\_ebq_gb_�h[t_fZ�^\b`_gbc��h[uqgh�g_[hevrh_��hlf_q_gh�m�����mf_gvr_gb_
m� �� [hevguo�� m� �� gZklmibe� kihglZgguc� Zgdbeha�� J_gl]_gheh]bq_kdb� ijhp_kk
klZ[bebabjh\Zeky�beb�j_]j_kkbjh\Ze�m����[hevguo��m����ihlj_[h\Zebkv�ih\lhj-
gu_�hi_jZpbb� �Zjljh^_a�±���ih\lhjgZy�hkl_hlhfby� ±���lhlZevgh_�wg^hijhl_ab-
jh\Zgb_�±���

<h� \lhjhc� ]jmii_� ���� [hevguo�� [he_\u_� hsms_gby�� lj_[mxsb_�f_^bdZ-
f_glhaghc�l_jZibb��bf_xlky�m���[hevguo��M\_ebq_gb_�h[t_fZ�^\b`_gbc�hlf_-
qZ_lky�m�����mf_gvr_gb_�m����ojhfhlZ�hklZ_lky�m�����J_]j_kk�ijhp_kkZ�gZ�j_gl-
]_gh]jZffZo�hlf_qZ_lky�m����[hevguo�

F_`\_jl_evgu_� hkl_hlhfbb� \� wlhc� kblmZpbb� fh`gh� jZkkfZljb\Zlv� dZd
kj_^kl\h�dZmaZevghc�l_jZibb��kihkh[gh_�ijbhklZgh\blv�l_q_gb_�^_]_g_jZlb\gh�
^bkljhnbq_kdh]h�ijhp_kkZ�b�^Z`_�ijb\_klb�d�debgbq_kdhfm�bae_q_gbx�

��������Fhkd\Z��me��S_idbgZ���������FHGBDB��hjlhi_^h�ljZ\fZlheh]bq_kdbc�hl^_e�
<hehrbg�<bdlhj�IZjn_glv_\bq�
L_e��������������������������E-mail: viktor_voloshin@mail.ru



H�=BI?JWDKL?GABB�<�KMKL:<:O�I:EVP?<�DBKLB
M�A>HJH<UO�EX>?C

=jZq_\Z�F�:���Gh\bdh\�:�<�

Gb`_]hjh^kdbc�GBB�ljZ\fZlheh]bb�b�hjlhi_^bb

P_ev�bkke_^h\Zgby��bamqblv�qZklhlm�\klj_qZ_fhklb�b�kl_i_gv�\ujZ`_g-
ghklb�]bi_jwdkl_gabb�\�kmklZ\Zo�iZevp_\�dbklb�m�a^hjh\uo�ex^_c�

FZl_jbZeu�b�f_lh^u��k�ihfhsvx�klZg^Zjlgh]h�iZevp_\h]h�]hgbhf_ljZ
\uiheg_gh�baf_j_gb_�Zfieblm^u�Zdlb\guo�^\b`_gbc�\�kmklZ\Zo�iZevp_\�h[_bo
dbkl_c�m����fm`qbg�b����`_gsbg�\�\hajZkl_�hl����^h����e_l��H[t_f�Zdlb\guo
^\b`_gbc�baf_jyeky�ih�f_lh^bd_��ijbgylhc�\������]h^m�:f_jbdZgkdhc�:dZ^_-
fb_c�objmj]h\�hjlhi_^h\��kh]eZkgh�dhlhjhc� ©ZgZlhfbq_kdZy�ihabpby�jZa]b[Z-
gbyª�y\ey_lky�g_cljZevghc�b�kqblZ_lky�jZ\ghc����:dlb\gh_�jZa]b[Zgb_��ij_\u-
rZxs__�wlm�ihabpbx��fu�kqblZeb�]bi_jwdkl_gab_c�

J_amevlZlu�� mklZgh\e_gh�� qlh�i_j_jZa]b[Zgb_� \� kmklZ\Zo� iZevp_\� qZs_
\lj_qZ_lky��m�`_gsbg��q_f�m�fm`qbg��aZ�bkdexq_gb_f��ijhdkbfZevgh]h�f_`nZ-
eZg]h\h]h�kmklZ\Z���iZevpZ��GZb[he__�\ujZ`_ggZy�]bi_jwdkl_gaby�gZ[ex^ZeZkv
\� iyklgh�nZeZg]h\uo� kmklZ\Zo� ���� iZevp_\�� ijhdkbfZevghf� f_`nZeZg]h\hf
kmklZ\_���iZevpZ��LZd`_�hlf_q_gh��qlh�i_j_jZa]b[Zgb_�bf_eh�f_klh�\�[hevr_c
kl_i_gb�gZ�e_\hc�dbklb��ih�kjZ\g_gbx�k�ijZ\hc��dZd�m�fm`qbg��lZd�b�m�`_gsbg�

DhglZdlguc�Z^j_k��Jhkkby����������G�Gh\]hjh^��<�<he`kdZy�gZ[_j_`gZy�����
GGBBLH��eZ[��[bhf_oZgbdb��l_e����������������



HKH;?GGHKLB�KHIJHLB<EY?FHKLB�DH@B�>HABJH<:GGHFM
J:KLY@?GBX�M�;HEVGUO�K�IHKLLJ:<F:LBQ?KDBFB

DMEVLYFB�I?J<H=H�I:EVP:�DBKLB

=j_[_gxd�E�:���RZ[Zebg�>�:���BkfZceh\�=�J�

=MG�JGP�©<LHª�bf. ZdZ^��=�:��BebaZjh\Z��]��Dmj]Zg��Jhkkby

P?EV� jZ[hlu� khklhyeZ� \� bamq_gbb� ^bgZfbdb� [bhf_oZgbq_kdh]h� khklhygby
dh`gh]h�ihdjh\Z�\�h[eZklb�i_j\hc�iyklghc�dhklb��nZeZg]�I�iZevpZ�b�[ebae_`Z-
sbo� mqZkldh\� dbklb� m� iZpb_glh\� k� � ihklljZ\fZlbq_kdbfb� dmevlyfb� i_j\h]h
iZevpZ� \�ijhp_kk_� ^bkljZdpbb� ijb� j_dhgkljmdlb\gh�\hkklZgh\bl_evghf� e_q_-
gbb�k�ihfhsvx�f_lh^bd��jZajZ[hlZgguo�\�gZr_f�P_glj_�
H;T?DL� BKKE?>H<:GBY� B�F?LH>U�� Kihkh[ghklv� dh`b� d� jZkly`_gbx
mdZaZgguo�h[eZkl_c�hp_gb\Zeb�^h�hi_jZpbb�b�\�ijhp_kk_�m^ebg_gby��Hij_^_ey-
eb�ihdZaZl_eb�kdhjhklb�a\mdZ�\�dh`_� �ijbf_gyeb�Zdmklbq_kdbc�ZgZebaZlhj�dh-
`b� ±�ASA, ijhba\h^kl\Z�Jhkkbb�b�X]hkeZ\bb���hkms_kl\eyy�ijb� wlhf� ki_pb-
Zevgmx�fZjdbjh\dm�ih\_joghklb�dh`b��ihkj_^kl\hf�gZg_k_gby�]_hf_ljbq_kdbo
nb]mj�b�hlke_`b\Zy�baf_g_gb_�bo�dhgnb]mjZpbb��H[ke_^h\Zgh����iZpb_glh\�\
\hajZkl_�hl����^h� ���e_l��[hevrbgkl\h�ba�gbo�[ueb�ex^vfb�ljm^hkihkh[gh]h
\hajZklZ�
J?AMEVL:LU�B�<U<H>U��>h� gZeh`_gby�fbgbnbdkZlhjZ� kdhjhklv� a\mdZ� \
dh`_�dmevlb I�iZevpZ�dbklb�ijb�ijh^hevghc�hjb_glZpbb�^ZlqbdZ�[ueZ�gZ����
gb`_� ihdZaZl_e_c� \� kbff_ljbqguo� mqZkldZo� bglZdlgh]h� I iZevpZ�� ^hklb]Zy
105,4+���� f�k�� D� ��� ^gyf� ^bkljZdpbb� hlf_q_gh� \hajZklZgb_� kdhjhklb� ^h
137,6+����f�k�� �ijbjhkl�gZ� ������ hlghkbl_evgh�ij_^hi_jZpbhgguo� agZq_gbc��
<uy\e_gh�baf_g_gb_�dhgnb]mjZpbb�fZjdbjh\Zgguo�gZfb�nb]mj��k\b^_l_evkl-
\mxs__�h�jZkly`_gbb�dh`gh]h�ihdjh\Z�\�gZijZ\e_gbb��iZjZee_evghf�jZkly]b-
\Zxrbf�mkbebyf��ohly�baf_g_gby�nhjfu�b�ebg_cguo�jZaf_jh\�dZ`^hc�ba�gbo
[ueb�g_b^_glbqgufb��<�aZ\bkbfhklb�hl�oZjZdl_jZ�hi_jZlb\gh]h�\f_rZl_evkl-
\Z�hlf_qZebkv�[he__�\ujZ`_ggu_�baf_g_gby�ebg_cguo�iZjZf_ljh\�^bklZevguo
beb��ijhdkbfZevguo�nb]mj��H[sbf�^ey�[hevrbgkl\Z�fZjdbjh\Zgguo�h[eZkl_c
y\behkv� m\_ebq_gb_� bo� ebg_cguo� jZaf_jh\� �b�beb� iehsZ^_c��� ohly� gZ[ex^Z-
ebkv�_^bgbqgu_�mqZkldb��f_^bZevg__�gZ�����kf�hl�g_ihkj_^kl\_ggh�jZkly]b\Z_-
fuo�ahg \�h[eZklb�hkl_hlhfbb���ebg_cgu_�oZjZdl_jbklbdb�dhlhjuo�\�ijhp_kk_
m^ebg_gby�kgb`Zebkv�gZ��������hlghkbl_evgh�ihdZaZl_e_c��ihemq_gguo�^h�gZ-
qZeZ�^bkljZdpbb��Khhl\_lkl\_ggh�wlhfm�\�mdZaZguo�ahgZo�[he__�gbadhc�hdZaZ-
eZkv�b� kdhjhklv� jZklijhkljZg_gby� a\mdZ� \� dh`ghf�ihdjh\_�� �K^_eZg� \u\h^� h
jZaebqghf� �g_h^ghgZijZ\e_gghf�� oZjZdl_j_� i_j_oh^Z� \� gZijy`_ggh�
^_nhjfbjh\Zggh_� khklhygb_�fZjdbjh\Zgguo�mqZkldh\�dh`gh]h�ihdjh\Z�dbklb
ijb�m^ebg_gbb�i_j\hc�iyklghc�dhklb�b�dmevl_c�nZeZg]�i_j\h]h iZevpZ��qlh�k\y-
aZgh�dZd�k�lhih]jZnbq_kdbfb�hkh[_gghklyfb�kljh_gby�dh`b�b�ih^dh`ghc�de_l-
qZldb��lZd�b�k�oZjZdl_jhf�jZkij_^_e_gby�^bkljZdpbhgguo�mkbebc�hi_jbjh\Zg-
gh]h�k_]f_glZ�
��������]��Dmj]Zg��me��F��Mevygh\hc���� E-mail: gip@rncvto.kurgan.ru
jZ[. l_e����������������������=j_[_gxd�Ex^fbeZ�:e_dkZg^jh\gZ�
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H�>�>Z\u^h\��:�D�Q_jldh\

=NMG�MjZevkdbc�GBB�ljZ\fZlheh]bb�b�hjlhi_^bb�FA�JN�bf. ijhn�<�>�QZdebgZ
]�?dZl_jbg[mj]��Jhkkby

P_ev� jZ[hlu�� bamqblv� ^bgZfbdm� [bhf_oZgbq_kdbo� ihdZaZl_e_c� m� [hevguo
hkl_hohg^jhahf�ihykgbqguo� k_]f_glh\� k�g_klZ[bevghklvx�b�^bkdhjZ^bdmeyj-
gufb� dhgnebdlZfb� ihke_� ijh\_^_gby� hi_jZpbb� f_lh^hf� nmgdpbhgZevgh]h
ijhl_abjh\Zgby�f_`iha\hgdh\uo�^bkdh\�

F_lh^u��ijh\_^_gh�fgh]hdjbl_jbZevgh_�bkke_^h\Zgb_� �hij_^_e_gb_�klZlb-
q_kdhc�gZ]jmadb�gZ� dhg_qghklb��ih^h]jZnbb�� ]hgbh]jZnbb�� hihjguo� j_Zdpbc�
hkpbeeh]jZnbb� dhe_[Zgbc� k_]f_glh\� lmeh\bsZ�� we_dljhfbh]jZnbb� k� mq_lhf
^ebgu�rZ]Z�b�kdhjhklb�oh^v[u�����lb�[hevguf�^h�hi_jZpbb�b�q_j_a���±���±���
f_kyp_\�ihke_�objmj]bq_kdh]h�e_q_gby�

Ihemq_ggu_�j_amevlZlu��>h�hi_jZpbb�[bhf_oZgbq_kdbc�klZlmk�[hevguo�oZ-
jZdl_jbah\Zeky� gZjmr_gb_f� klZlbq_kdhc� hihjhkihkh[ghklb� gb`gbo� dhg_qgh-
kl_c��aZf_^e_gghc�oh^v[hc�k�mdhjhq_gb_f�^ebgu�rZ]Z��gZjmr_gb_f�b�Zkbff_l-
jb_c�h^ghbf_gguo�ojhghf_ljbq_kdbo��dbg_fZlbq_kdbo�b�^bgZfbq_kdbo�ihdZ-
aZl_e_c�

Q_j_a���f_kypZ�ihke_�hi_jZlb\gh]h�e_q_gby�\hkklZgZ\eb\Z_lky�klZlbq_kdZy
hihjhkihkh[ghklv�gb`gbo�dhg_qghkl_c��>bgZfbdZ�hklZevguo�iZjZf_ljh\�bf_-
_l�g_h^ghagZqguc�oZjZdl_j��<hajZklZxl�wg_j]haZljZlu�furp�\�i_jbh^�^\hcgh-
]h�rZ]Z�

Q_j_a���f_kyp_\�\hajZklZ_l�kdhjhklv�oh^v[u��m\_ebqb\Z_lky�^ebgZ�rZ]Z��Ih
^Zgguf�ih^h]jZnbb�b�]hgbh]jZnbb�mf_gvrZxlky�dhwnnbpb_glu�Zkbff_ljbb�
GZqbgZxl�ijhy\eylvky�^bgZfbq_kdb_�nZdlhju�\�\b^_�\hajZklZgby�kbeu�aZ^gbo
lheqdh\�

Q_j_a����f_kyp_\�\hkklZgZ\eb\Z_lky�Zfieblm^Z�^\b`_gbc�\�dhe_gguo�b�lZ-
ah[_^j_gguo� kmklZ\Zo��GZjy^m� k� wlbf� \� ���� kemqZ_\� ^bgZfbq_kdb_� nZdlhju
oh^v[u� g_� ^hklb]Zxl� ghjfZlb\guo� agZq_gbc�� hlf_qZ_lky� ij_h[eZ^Zgb_� \_eb-
qbgu�i_j_^g_]h�lheqdZ�gZ^� aZ^gbf�lheqdhf��qlh� �h[mkeh\eb\Z_l�g_agZqbl_ev-
gmx�^bkdhj^Zglghklv�m]eh\uo�hldehg_gbc�ie_q_\h]h�ihykZ�b�lZaZ�\�kZ]bllZev-
ghc�iehkdhklb�\�h^ghhihjgu_�b�^\mhihjgu_�i_jbh^u�rZ]Z�

<u\h^u�� <hkklZgh\e_gb_� nmgdpbhgZevgh]h� khklhygby� hihjgh�
^\b]Zl_evgh]h�ZiiZjZlZ� �gZqbgZ_lky�\�jZggb_�kjhdb�ihke_�objmj]bq_kdh]h�e_-
q_gby����±���f_kyp_\��b�bf__l�hij_^_e_ggmx�klZ^bcghklv��Ihemq_ggu_�^Zggu_
iha\hebeb�ijh\h^blv�p_e_gZijZ\e_ggmx�j_Z[beblZpbx�

DhglZdlguc� Z^j_k�� Jhkkby�� �������� ]�?dZl_jbg[mj]�� ;Zgdh\kdbc� i_j���� =NMG� MGBBLH� bf�

ijhn�<�>�QZdebgZ��l_e���������������������nZdk������������e-mail: uniitos@mail.utnet.ru.
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B�B��>_fb^h\Z
KZgdl���I_l_j[mj]kdbc�]hkm^Zjkl\_gguc�mgb\_jkbl_l

Ijhj_au\Zgb_�am[h\�y\ey_lky�\Z`g_crbf�nZdlhjhf�\�jZa\blbb�am[hq_ex-
klghc�kbkl_fu��Wlhc�ijh[e_f_�m^_eyehkv�\gbfZgb_�m`_�\�i_j\hf�mq_[gbd_�ih
klhfZlheh]bb�:��Kh[he_\Z� ��������Z�lZd`_�\�ihke_^mxsbo�jZ[hlZo�klhfZlheh-
]h\��Ba\_klgh��qlh�ijhj_au\Zgb_� am[h\� y\ey_lky� keh`guf�ijhp_kkhf�� k\yaZg-
guf�k�nbabdh�obfbq_kdbfb��nbabheh]bq_kdbfb�b�f_oZgbq_kdbfb�ijhp_kkZfb�
Kh]eZkgh�aZdhgm�<mevnZ��baf_g_gb_�^Z\e_gby�\�ldZgyo� �_]h�\_ebqbgu��jblfZ�
ijb\h^bl� d� i_j_kljhcd_� kljmdlmju�� Ihwlhfm� ^ey� hibkZgby� ijhp_kkZ� \Z`gh
agZlv�jZkij_^_e_gb_�gZijy`_gbc�\�ldZgyo�q_exkl_c��K�jZa\blb_f�qbke_gguo�b
wdki_jbf_glZevguo�f_lh^h\�f_oZgbdb�^_nhjfbjm_fh]h�l\_j^h]h�l_eZ�bkke_^h-
\Zl_eyfb�ijh\_^_gh�bamq_gb_�gZijy`_ggh�^_nhjfbjh\Zggh]h� khklhygby� am[h-
q_exklguo�kbkl_f��\�hkgh\ghf��ijb�^_ckl\bb�`_\Zl_evguo�gZ]jmahd�gZ�knhj-
fbjh\Z\rboky�am[hq_exklguo�kbkl_fZo�

<�gZklhys_c�jZ[hl_�fh^_ebjm_lky�ijhp_kk�ijhj_au\Zgby�fhehqguo�am[h\�
>ey�wlh]h�kgZqZeZ�hij_^_e_gu�gZ]jmadb��^_ckl\mxsb_�gZ�aZqZlhd��IjhZgZebab-
jh\Zgu�f_oZgbq_kdb_�k\hckl\Z�ldZg_c�aqk��>ey�bamq_gby�[bhf_oZgbdb�ijhp_k-
kh\�\�ihklZ\e_gghc�ijh[e_f_�ijhZgZebabjh\Zgh�\ebygby�`_\Zl_evghc�gZ]jmadb
b�^Z\e_gby��\hagbdZxs_]h�ijb�ijhj_au\Zgbb��gZ�aZqZlhd�b�ldZgb�q_exklb��Bk-
ke_^h\Zgby�ijh\_^_gu�gZ�jZaguo�fh^_eyo��fh^_eb�kn_ju��gZ]jm`_gghc�\g_r-
gbf�b�\gmlj_ggbf�^Z\e_gbyfb��gZ�fh^_eb�djb\h]h�[jmkZ�b�gZ�fh^_eb�gb`g_c
q_exklb� k� aZqZldhf��dhlhjZy�[ueZ�ba]hlh\e_gZ�ba�jZaguo�hilbq_kdb�qm\kl\b-
l_evguo�fZl_jbZeh\�

IhdZaZgh��qlh�ijb�^_ckl\bb�`_\Zl_evghc�gZ]jmadb�ijhbkoh^bl�baf_g_gb_
nhjfu�aZqZldZ��\�j_amevlZl_�q_]h�\�aZqZlhd�aZdZqb\Zxlky�iblZl_evgu_�\_s_kl-
\Z��Z�lZd`_�ijhbkoh^bl�i_j_jZkij_^_e_gb_�gZijy`_gbc�\�kZfhf�aZqZld_�b�\�hd-
jm`Zxsbo�_]h�ldZgyo�q_exklb�

<hagbdZxsZy�ijb�ijhj_au\Zgbb� am[h\� kbeZ� kihkh[kl\m_l�g_� lhevdh�ijh-
^\b`_gbx�am[Z�\�q_exklb��gh�b�nhjfbjm_l�dhklgu_�kljmdlmju�\k_c�q_exklb�

Ij_^eh`_ggu_�fh^_eb�hldju\Zxl�\hafh`ghklb�h[tykgblv�jZaebqgu_�iZ-
lheh]bb�� \hagbdZxsb_� ijb� ijhj_au\Zgbb� am[h\�� lZdbo� dZd�� ]bihieZaby�� bk-
djb\e_gb_�dhjg_c��hkeh`g_ggh_�ijhj_au\Zgb_�lj_lvbo�fheyjh\�

���������Jhkkby��KZgdl�I_l_j[mj]��KlZjuc�I_l_j]hn��;b[ebhl_qgZy�ie��
l_e�������������������E-mail: dii@unicorn.math.spbu.ru
>_fb^h\Z�BjbgZ�B\Zgh\gZ
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><B=:L?EVGH=H�DHGLMJ:�<H�NJHGL:EVGHC�IEHKDHKLB

>_gbkdbgZ�G�<�

Bgklblml�Ijh[e_f�I_j_^Zqb�BgnhjfZpbb�J:G��Fhkd\Z��Jhkkby

BamqZehkv��dZd�baf_gyxlky�mklhcqb\hklv�klhygby�q_eh\_dZ�b�WF=� ��Zdlb\-
ghklv�furp�gh]��mqZkl\mxsbo�\�ih^^_j`Zgbb�ihau��ijb�i_j_oh^_�hl�iha��ij_^-
klZ\eyxsbo�kh[hc�aZfdgmlmx�\h�njhglZevghc�iehkdhklb�dbg_fZlbq_kdmx�p_iv
�ADP���d�ihaZf� k�jZahfdgmlhc�\h�njhglZevghc�iehkdhklb�dbg_fZlbq_kdhc�p_-
ivx� �JDP��� Z� lZd`_� ijb� baf_g_gbb� kljmdlmju� dbg_fZlbq_kdhc� p_ib� \� ihaZo
ADP�b�JDP�ijb�ihklhygghc�iehsZ^b�hihjghc�ih\_joghklb��S��b�rbjbg_�klhy-
gby (d)��JZkkfZljb\Zebkv���iha:����klhcdZ�gZ�h^ghc�gh]_�����k_gkb[bebabjh\Zg-
gZy�ihaZ�Jhf[_j]Z�����ihaZ�©gh]b�gZdj_klª�����ghjfZevgZy�klhcdZ�����ihaZ�©gh]b
gZ�rbjbg_�ie_qª�����gh]b�rbjhdh�jZkklZ\e_gu��<h�njhglZevghc�iehkdhklb�i_j-
\u_�^\_�ihau�k�[bhf_oZgbq_kdhc�lhqdb�aj_gby�ij_^klZ\eyxl�kh[hc�jZahfdgm-
lu_�p_ib�� Z�ihke_^gb_� q_luj_�ihau� �� aZfdgmlu_��<� wdki_jbf_gl_� ijbgbfZeb
mqZklb_� �� a^hjh\uo� bkiulm_fuo��Ijh\h^beZkv� aZibkv� njhglZevguo� klZ[beh-
]jZff. J_]bkljbjh\Zebkv� WF=� furp�� Zdlb\Zpby� dhlhjuo� ijb� ih^^_j`Zgbb
jZ\gh\_kby�\�\_jlbdZevghc�klhcd_�y\ey_lky�gZb[hevr_c: fZeh[_jph\hc�furpu
(m. SHURQHXV��b�dZf[Zeh\b^ghc�furpu��m. soleus). >ebl_evghklv�dZ`^hc�ijh[u
khklZ\eyeZ����k_dmg^��Wdki_jbf_gl�ijh\h^beky�\�mkeh\byo�bkdexq_gby�aj_gby�
>Zggu_�^ey�dZ`^hc�ihau�dZ`^h]h�bkiulm_fh]h�mkj_^gyebkv�ih�lj_f�ijh[Zf��AZ
f_jm�mklhcqb\hklb�klhygby�ijbgbfZeb����^ebgm�djb\hc�njhglZevghc�klZ[beh-
]jZffu������qbkeh�wdklj_fmfh\�njhglZevghc�klZ[beh]jZffu�����djb\mx�^\b`_-
gby�p_gljZ�ly`_klb�l_eZ��AZ�f_jm�Zdlb\ghklb�furpu�ijbgbfZeb�iehsZ^v�ih^
djb\hc�\uijyfe_gghc�b�k]eZ`_gghc�WF=�

;ueh�\uy\e_gh�agZqbl_evgh_�jZaebqb_�oZjZdl_jbklbd�mklhcqb\hklb�ihau�b
Zdlb\ghklb�furp�ijb�kjZ\g_gbb�iha�k�h^bgZdh\ufb S b�d, gh�jZaebqghc�kljmd-
lmjhc�dbg_fZlbq_kdhc�p_ib� �JDP�beb�ADP���>ey�iha�lhevdh�JDP� �beb�lhevdh
ADP��ijb�baf_g_gbb�S b�d�\ur_mdZaZggu_�iZjZf_lju�baf_gyebkv�\�f_gvr_c
kl_i_gb�

IhdZaZgh��qlh�mklhcqb\hklv�ihau�aZ\bkbl�g_�lhevdh�hl�iehsZ^b�hihju��gh�b
hl�kljmdlmju�dbg_fZlbq_kdhc�p_ib�

JZ[hlZ� ih^^_j`ZgZ� ijh_dlhf�N 2605 «Mgb\_jkbl_lu� Jhkkbb� �� nmg^Zf_g-
lZevgu_�bkke_^h\Zgby».

101447, Fhkd\Z��;��DZj_lguc�i_j���Bgklblml�Ijh[e_f�I_j_^Zqb�BgnhjfZpbb�J:G��eZ[����
E – mail: lab9@ittp.ru,�l��������������������>_gbkdbghc�G��<�
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:�X�>hefZlh\��:�G�K_fbahjh\

Gb`_]hjh^kdZy�]hkm^Zjkl\_ggZy�f_^bpbgkdZy�ZdZ^_fby��G�Gh\]hjh^��Jhkkby

�����>ey�\uy\e_gby�kgb`_gb_�fbg_jZevgh]h�khklZ\Z�dhklghc�ldZgb�gZfb�jZajZ-
[hlZgZ�f_lh^bdZ�bkke_^h\Zgby�iehlghklb�ih�j_gl]_gh]jZffZf�imlzf�kdZgbjh-
\Zgby�bo�b�bamq_gby�\�]jZnbq_kdbo�ijh]jZffZo�
�����FZl_jbZe�b�f_lh^u�bkke_^h\Zgby�� �;ueb�\uiheg_gu�bkke_^h\Zgby�j_gl-
]_gh]jZff�dhe_ggh]h��lZah[_^j_ggh]h�kmklZ\h\��^bZnbah\�[_^j_gghc��ie_q_\hc
b�[hevr_[_jph\hc�dhkl_c�ijZdlbq_kdb�a^hjh\uo�ex^_c�KdZgbjh\Zgb_�j_gl]_-
gh]jZff�\uihegyeb�\�ijhoh^ys_f�k\_l_�gZ�kdZg_j_� �Astra 2100"�k�ihke_^mx-
s_c�h[jZ[hldhc��ihemq_ggh]h�bah[jZ`_gby�gZ�i_jkhgZevghf�dhfivxl_j_�IBM
PC c fbdjhijhp_kkhjhf “I_glbmf 166”�� �H[jZ[hldm�ijhba\h^beb�k�ihfhsvx
ijh]jZffu� �Nhlhrhi��\_jkbb� �����Ihkdhevdm�gZ�dhklgmx� ldZgv�gZkeZb\ZeZkv
fy]dZy��lh�[ueZ�bkke_^h\ZgZ�h[sZy�iehlghklv��Z�jy^hf� k�ihke_^g_c� aZf_jyeb
iehlghklv�fy]dbo�ldZg_c��Ba�h[s_c�iehlghklb�\uqblZeb�iehlghklv�fy]dbo�ldZ-
g_c�b�hij_^_eyeb�ijhp_glgh_�khhlghr_gb_�iehlghklb�dhklghc�ldZgb�hl�h[s_c
(100 %).
     J_amevlZlu��FbgbfZevguc�jZa[jhk�iehlghklb�bf_eb�mqZkldb�dhjlbdZevghc
dhklb�gZ�ijhly`_gbb�^bZnbaZ�dhkl_c�
�����FZdkbfZevguc�jZa[jhk�iehlghklb�ihemq_g�ijb�bkke_^h\Zgbb� ]m[qZlhc�dh-
klghc�ldZgb�\�f_lZn_a_�b�wibnba_��Ijhf_`mlhqgh_�iheh`_gb_�aZgbfZ_l�iehl-
ghklv�km[ohg^jZevgh]h�kehy�[hevrhc�[_jph\hc�dhklb�
�����DZd��ke_^m_l�ba�j_amevlZlh\��dhjlbdZevgZy�dhklgZy�ldZgv�ij_^klZ\ey_l�kh[hc
gZb[he__�mklhcqb\uc�ZgZlhfbq_kdbc�mqZklhd�\�ij_^_eZo�\k_c�dhklb��>bZnbau
bf_xl�kn_jbq_kdmx�ih\_joghklv�b�qzldbc�dhglmj��D�wlbf�mqZkldZf�g_�ijbdj_-
ieyxlky�furpu�b�k\yadb�� �AgZqbl_evgZy�lhesbgZ�dhjdh\h]h�kehy�\�djZ_h[jZ-
amxs_c�ahg_�b�\ukhdZy�fbg_jZevgZy�iehlghklv��ih�kjZ\g_gbx�k�]m[qZlhc�dhkl-
ghc�ldZgvx��k\b^_l_evkl\mxl�h� lhf��qlh�^bZ]ghklbjh\Zlv�hkl_hihjha�gZ� wlhf
mjh\g_�[m^_l�\hafh`gh�\�iha^gb_�kjhdb�_]h�jZa\blby�
�����Iehlghklv�]m[qZlhc�dhklghc�ldZgb�bf__l�agZqbl_evgh�[hevrmx�\ZjbZ[_ev-
ghklv�� Wlh� h[tykgy_lky� keh`ghklvx� ]_hf_ljbq_kdbo� iZjZf_ljh\� kmklZ\guo
dhgph\�dhkl_c��hkh[_gghklvx�mdeZ^hd�b�dZq_kl\hf�kZfh]h�kgbfdZ�
�����<�p_ehf�^bZ]ghklbdZ�kljmdlmjguo�baf_g_gbc�^hklZlhqgh�keh`gZ��qlh�h[t-
ykgy_lky�jy^hf�h[klhyl_evkl\���hkh[_gghklyfb�iehlghklb�dhklghc�ldZgb�m�jZa-
ebqguo� \hajZklguo� ]jmii� ex^_c�� aZdhghf_jghklyfb� mf_gvr_gby� iehlghklb
ijb�jZaebqguo�iZlheh]bq_kdbo�khklhygbyo��kbkl_fgu_��ehdZevgu_�baf_g_gby��
hlkmlkl\b_f�qzldbo�djbl_jb_\��hl^_eyxsbo�i_j\h_�hl�\lhjh]h�
�����KdZgbjh\Zgb_� j_gl]_gh]jZff� k�ihke_^mxs_c� h[jZ[hldhc� k�ihfhsvx� ijh-
]jZff�i_jkhgZevgh]h�dhfivxl_jZ�iha\hey_l�kha^Z\Zlv�Zjob\�^Zgguo��ih\ukblv
bgnhjfZlb\ghklv�bkke_^h\Zgby�

DhglZdlguc�l_e_nhg����������±�������������K_fbahjh\�:g^j_c�GbdheZ_\bq�
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IJH=J:FFGH=H�DHFIE?DK:��HDMEHKLBF��<�G?<JHEH=BB�

J?:;BEBLHEH=BB�B�DHKFBQ?KDHC�F?>BPBG?

<�B��>hp_gdh���E�G��Dhjgbeh\Z��K�<��FZeZoh\�
�>�<��Kl_nZgdh\���K�X��KZnhgh\

GZmqgh�f_^bpbgkdZy�nbjfZ��©KL:LHDBGª��Fhkd\Z��Jhkkby

<�gZklhys__�\j_fy�hlkmlkl\mxl�ki_pbZevgu_�f_lh^bq_kdb_�ijb_fu�b�dhf-
ie_dkgu_� ihebnmgdpbhgZevgu_� b� ihjlZlb\gu_� ZiiZjZlgh�ijh]jZffgu_� dhf-
ie_dku��iha\heyxsb_�bkke_^h\Zlv�\��debgbq_kdbo�b�fh^_evguo�mkeh\byo�kihg-
lZggu_�b�bg^mpbjh\Zggu_�]eZah^\b]Zl_evgu_�j_Zdpbb�gZ�nhg_�ajbl_evguo�ih-
f_o��ijb�jZa\blbb��beexabc�b�k_gkhfhlhjguo�gZjmr_gbc�

G_h[oh^bfZ� jZajZ[hldZ� gh\uo�f_lh^bq_kdbo� ijb_fh\� ^ey� bkke_^h\Zgby� \
debgbq_kdbo�b�fh^_evguo�mkeh\byo�]eZah^\b]Zl_evguo�j_Zdpbc�ijb�nmgdpbh-
gZevguo�b�hj]Zgbq_kdbo�baf_g_gbyo�\_klb[meyjghc�b�ajbl_evghc�kbkl_f��^jm-
]bo� hl^_eh\� p_gljZevghc� g_j\ghc� kbkl_fu�� qlh� iha\hebl� mlhqgblv� oZjZdl_j
wlbo�ihjZ`_gbc�b�bo�ba[bjZl_evgh_�\ebygb_�gZ�ke_^ysmx�nmgdpbx�]eZa�

JZajZ[hlZg�ZiiZjZlgh�ijh]jZffguc�dhfie_dk�©HDMEHKLBFª�k�bkihevah-
\Zgb_f� gh\h]h�F?LH>:� HIJ?>?E?GBY�NMGDPBHG:EVGH=H� KHKLHYGBY
HDMEHFHLHJGHC� KBKL?FU� K� IHFHSVX� KLBFMEYPBHGGUO
IJH=J:FF��E�G��Dhjgbeh\Z�b�khZ\l���iZl_gl������������

Ijh]jZffZ��©HDMEHKLBFª��\dexqZ_l�ke_^mxsb_�jZa^_eu�����DZeb[jh\dZ
ihke_� ��� k_d�� l_fgh\hc� Z^ZilZpbb�� ��� Bkke_^h\Zgb_� kihglZgghc� ]eZah^\b]Z-
l_evghc� Zdlb\ghklb�� ���Bkke_^h\Zgb_�nbdkZpbhgguo�ih\hjhlh\� ]eZa� �klZlbq_-
kdb_� b� ^bgZfbq_kdb_� kZddZ^u�� ijb� kdZqdhh[jZaghf� i_j_f_s_gbb� lhq_qghc
fbr_gb�\��[_ahjb_glbjghf�ihe_�����Bkke_^h\Zgb_�ieZ\guo�ke_^ysbo�^\b`_gbc
]eZa�aZ�ebg_cguf�b�fZylgbdhh[jZaguf�i_j_f_s_gb_f�lhq_qghc�fbr_gb�\��[_a-
hjb_glbjghf� ihe_�� ���Bkke_^h\Zgb_� hilhdbg_lbq_kdbo� j_Zdpbc� ijb� jZaghgZ-
ijZ\e_gghc�\_jlbdZevghc�� ]hjbahglZevghc�b�^bZ]hgZevghc�j_lbgZevghc�hilh-
dbg_lbq_kdhc� klbfmeypbb� �JHDK��� ���Bkke_^h\Zgb_�nbdkZpbhgguo�ih\hjhlh\
]eZa� gZ�nhg_� ajbl_evguo� ihf_o� �JHDK��� ���Bkke_^h\Zgb_� ieZ\guo� ke_^ysbo
^\b`_gbc�]eZa�gZ�nhg_�JHDK�����Bkke_^h\Zgb_�\_klb[meh�hdmeyjguo�j_Zdpbc
ijb�Zdlb\guo�\jZs_gbyo�]heh\hc�k�aZdjulufb�]eZaZfb�����Bkke_^h\Zgb_�\_klb-
[meh�hdmeyjguo�b�hilhdbg_lbq_kdbo�j_Zdpbc�gZ�nhg_�khq_lZgghc�\_klb[meyj-
ghc�b�hilhdbg_lbq_kdhc�klbfmeypbb�

Hp_gb\Zxlky� oZjZdl_j� b� nhjfZ� hdmeh]jZff�� Zfieblm^gu_�� qZklhlgu_� b
kdhjhklgu_� iZjZf_lju� ^\b`_gbc� ]eZa�� eZl_glgu_� \j_f_gZ�� nZah\u_� k^\b]b�
Ih^kqblu\Zxlky� dhwnnbpb_glu�� mkbe_gby� hilhhdmehfhlhjguo� j_Zdpbc� �hl-
ghr_gb_�kdhjhklb�^\b`_gby�ajbl_evguo�klbfmeh\�d�kdhjhklb�^\b`_gbc�]eZa��
wnn_dlb\ghklb�ke_`_gby��hlghr_gb_�qbkeZ�ajbl_evguo�klbfmeh\�d�qbkem�]eZ-
ah^\b]Zl_evguo�hl\_lh\���mkbe_gby�\_klb[meh�hdmeyjgh]h�j_ne_dkZ�ijb�\jZsZ-
l_evguo�^\b`_gbyo�]heh\hc��hlghr_gb_�kdhjhkl_c�^\b`_gbc�]heh\u�b�]eZa��

��������Fhkd\Z��Z�y������E-mail: statokyn@aha.ru (095) 430-8073, <�B��>hp_gdh
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@Z\hjhgdh\Z�E�:��FZdkZdh\Z�H�:��Emdvygh\�<�B��S_dmlv_\�=�:��Dbr�:�:�

Bgklblml�\ukr_c�g_j\ghc�^_yl_evghklb�b�g_cjhnbabheh]bb��J:G�
Bgklblml�g_cjhobjmj]bb�bf��G�G��;mj^_gdh��J:FG��Fhkd\Z��Jhkkby

Ly`_eZy�q_j_igh�fha]h\Zy�ljZ\fZ��QFL��ijZdlbq_kdb�\k_]^Z�\e_q_l�aZ�kh-
[hc�]jm[u_�^_n_dlu�^\b]Zl_evghc�nmgdpbb��\�lhf�qbke_�gZjmr_gby�ihagh]h
dhgljhey��Ijh[e_fZ�h[t_dlb\ghc�dhebq_kl\_gghc�hp_gdb�j_]j_kkZ�^\b]Zl_ev-
gh]h�^_n_dlZ�[hevguo�k�ihke_^kl\byfb�QFL�^h� kbo�ihj�hklZ_lky�g_�j_r_g-
ghc��P_evx�gZklhys_c�jZ[hlu�y\beZkv�jZajZ[hldZ�dhfie_dkghc�^bgZfbq_kdhc
hp_gdb�khklhygby�[hevguo��i_j_g_krbo�ly`_emx�QFL�\�ijhp_kk_�bo�j_Z[beb-
lZpbb�� \dexqZxs_c� debgbq_kdb_�� klZ[beh]jZnbq_kdb_� b� we_dljhwgp_nZeh-
]jZnbq_kdb_� �WW=�� ihdZaZl_eb�� ^bnn_j_gpbjmxsb_� ^Zgguc� \b^� iZlheh]bb
dZd�hl�ghjfu��lZd�b�gZ�jZaguo�wlZiZo�j_Z[beblZpbb�

M����[hevguo��i_j_g_krbo�ly`_emx�QFL�[ueh�ijh\_^_gh�WW=��klZ[beh-
]jZnbq_kdh_� b� debgbq_kdh_� bkke_^h\Zgb_� ���� gZ[ex^_gbc�� \h� \j_fy� dmjkZ
j_Z[beblZpbb�� <� gZklhys_f� bkke_^h\Zgbb� bkihevah\Zeky� ZiiZjZlgh�
ijh]jZffguc� klZ[beh]jZnbq_kdbc� dhfie_dk� ³F;G�;bhf_oZgbdZ´� nbjfu
“F;G” ��Jhkkby���\dexqZxsbc�ki_pbZevgmx�^bgZfhf_ljbq_kdmx�ieZlnhjfm�b
dhfivxl_jguc� dhfie_dk�� iha\heyxsbc� j_]bkljbjh\Zlv� dhe_[Zgby� h[s_]h
p_gljZ�^Z\e_gby�b�^jm]b_�klZ[beh]jZnbq_kdb_�iZjZf_lju�

<uy\e_gu�^hklh\_jgu_�hlebqby�bkihevah\Zgguo�ihdZaZl_e_c�m�[hevguo�k
ihke_^kl\byfb� ly`_ehc� QFL� hl� ghjfu�� Z� lZd`_� \ukhdZy� bgnhjfZlb\ghklv
klZ[beh]jZnbq_kdbo� ihdZaZl_e_c� ^ey� hp_gdb� j_Z[beblZpbhggh]h� ijhp_kkZ
wlbo� [hevguo��H[gZjm`_gZ� \aZbfhkh]eZkh\Zgghklv� ^bgZfbdb� klZ[beh]jZnb-
q_kdbo��WW=�b�debgbq_kdbo�ihdZaZl_e_c�\�ijhp_kk_�j_Z[beblZpbb��qlh�ij_^-
iheZ]Z_l�ijZ\hf_jghklv�bkihevah\Zgby�ij_^eh`_ggh]h�ih^oh^Z�ijb�^bgZfb-
q_kdhc�hp_gd_� khklhygby�[hevguo�ijb�bo�j_Z[beblZpbb��Ijb� khihklZ\e_gbb
klZ[beh]jZnbq_kdbo�ihdZaZl_e_c�m�[hevguo�k�ly`_ehc�QFL�\�hkljuc�b�hl^Z-
e_gguc�i_jbh^u�h[gZjm`_gu�ki_pbnbq_kdb_�hkh[_gghklb��M�[hevguo�\�hl^Z-
e_ggu_�kjhdb�ihke_�QFL�\�l_kl_�k�hldjulufb�]eZaZfb�Zfieblm^Z�b�iehsZ^v
dhe_[Zgbc� h[s_]h� p_gljZ� ^Z\e_gby� l_eZ� m\_ebqb\Zxlky� ih� kjZ\g_gbx� k� aZ-
djulufb�]eZaZfb��q_]h�g_�gZ[ex^Z_lky�gb�m�a^hjh\uo�ex^_c��gb�m�[hevguo�\
jZggb_� kjhdb� ihke_�QFL��Fh`gh� iheZ]Zlv�� qlh� � \� hl^Ze_ggu_� kjhdb� ihke_
QFL�\_^msbf�nZdlhjhf�\�dhgljhe_�ihau�y\ey_lky�\deZ^�ijhijbhp_ilb\ghc�b
\_klb[meyjghc� bfimevkZpbb� �nhjfbjm_lky� ³iZlheh]bq_kdbc´� kl_j_hlbi� ih^-
^_j`Zgby� \_jlbdZevghc� ihau� b� ihoh^db��� \� lh� \j_fy� dZd� jhev� ajbl_evgh]h
ZgZebaZlhjZ�kgb`Z_lky�

�������Fhkd\Z��me�;mle_jh\Z��Z��Bgklblml�\ukr_c�g_j\ghc�^_yl_evghklb�b�g_cjhnbabheh-
]bb��Lzhavor@nsi.ru������������������@Z\hjhgdh\Z�Ex^fbeZ�:e_dk__\gZ
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�����P_evx�gZklhys_c�jZ[hlu�y\ey_lky�ij_^eh`_gb_�[bhf_oZgbq_kdhc�deZk-
kbnbdZpbb�nhjf�g_klZ[bevghklb�dhe_ggh]h�kmklZ\Z��DK��ih�^bgZfb�q_kdbf
iZjZf_ljZf�oh^v[u��Ijb�jZajZ[hld_�^Zgghc�deZkkbnbdZpbb�[ueb�khihklZ\-
e_gu� j_amevlZlu� kh[kl\_gguo� bkke_^h\Zgbc� k� gZ[ex^_gb_f� ^jm�]bo� Z\lh-
jh\��<�dZq_kl\_�bgnhjfZlb\guo�iZjZf_ljh\�[ueb�bkihevah\Zgu�dZd�kh[kl-
\_ggh�nhjfZ�^bgZfh]jZff�\_jlbdZevghc�j_Zdpbb�hihju��lZd�b�__�\ZjbZ[_ev-
ghklv�\�k_jbb�ih����rZ]Zf�dZ`^h]h�bkiulm_fh]h�

                    

�����Dhfi_gkbjh\ZggZy�nhjfZ�g_klZ[bevghklb�DK�gZqbgZ_lky� k�ih\ur_gby� \Z-
jbZ[_evghklb�gZ]jmadb�gZ�gh]b�ijb�oh^v[_�kh�agZq_gby�[ebadh]h�d��±��������b
aZdZgqb\Z_lky�fhf_glhf�gZjmr_gby�khhlghr_gby�f_`^m�Zfieb�lm^Zfb�i_j_^-
g_]h�b� aZ^g_]h� lheqdh\��oZjZdl_jgh]h�^ey�ghjfu��Ijb� km[�dhfi_gkbjh\Zgghc
nhjf_�g_klZ[bevghklb�gZ[ex^Z_lky�baf_g_gb_� khhlgh�r_gby�f_`^m� Zfieblm-
^Zfb�lheqdh\�\_jlbdZevghc�j_Zdpbb�hihju��oZjZd�l_jgh]h�^ey�ghjfu��ijb�kh-
ojZg_gbb�Zfieblm^u�h^gh]h�ba�lheqdh\�gZ�ij_`g_f�mjh\g_��<�aZ\bkbfhklb�hl
lh]h��Zfieblm^Z�dZdh]h�lheqdZ�kgb�`Z_lky��fh`gh�k^_eZlv�\u\h^�h�ih\j_`^_-
gbb�beb�nmgdpbhgZevgh]h��ke_�\Z��beb�ZgZlhfbq_kdh]h��\�p_glj_��dhfihg_glZ�
h[_ki_qb\Zxsbo�klZ[bev�ghklv�DK� >Dhl_evgbdh\�=�I��b�^j�������@��AZ�fhf_gl
i_j_oh^Z� hl� dhfi_g�kbjh\Zgghc� d� km[dhfi_gkbjh\Zgghc� nhjf_� g_klZ[bevgh-
klb��fh`gh�ijb�gylv�fhf_gl��ijb�dhlhjhf�ijhbkoh^bl�baf_g_gb_�khhlghr_gby
f_`^m� Zfieblm^Zfb� lheqdh\��oZjZdl_jgh]h�^ey�ghjfu��b� miehs_gb_� ^bgZfh-
]jZf�fu�\_jlbdZevghc�khklZ\eyxs_c�j_Zdpbb�hihju� �kijZ\Z���Ijb�dhfi_gkb�
jh\Zgghc�b�km[dhfi_gkbjh\Zgghc�nhjfZo�g_klZ[bevghklb�DK�Zkbff_ljbb�gZ-
]jmadb�gZ�dhg_qghklb�ijZdlbq_kdb�g_�gZ[ex^Z_lky�

J=:ND��Fhkd\Z��Kbj_g_\uc�[�j��^�����l_e�������������������@bey_\m�:�:�
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DZn_^jZ�hjlhi_^bq_kdhc�klhfZlheh]bb�G=F:��aZ\��dZn.- ijhn��?�G�@me_\��
]��Gb`gbc�Gh\]hjh^��Jhkkby

    F_abZevgZy�hddexaby�hlghkblky�d�h^ghc�ba�gZb[he__�keh`guo�ZghfZebc
khhlghr_gby�am[guo�jy^h\�b�khijh\h`^Z_lky�\ujZ`_ggufb�fhjnheh]bq_kdb-
fb��nmgdpbhgZevgufb�b�wkl_lbq_kdbfb�gZjmr_gbyfb. ̂ bZ]gha�jZaebqguo�nhjf
f_abZevghc�hddexabb�mklZgZ\eb\Z_lky�gZ�hkgh\Zgbb�debgbq_kdh]h�h[ke_^h\Z-
gby�b�j_amevlZlh\�ki_pbZevguo�f_lh^h\�bkke_^h\Zgby��ba�dhlhjuo�gZb[hevrmx
^bZ]ghklbq_kdmx�p_gghklv�bf__l�j_gl]_ghp_nZehf_ljbq_kdbc�ZgZeba.

 �P_evx�jZ[hlu�y\eyehkv�kh\_jr_gkl\h\Zgb_�f_lh^bdb�j_gl]_ghp_nZehf_l-
jbq_kdhc�^bZ]ghklbdb��m�[hevguo�k�f_abZevghc�hddexab_c�

��F_lh^u�bkke_^h\Zgby�\dexqZeb�\�k_[y��debgbq_kdh_�h[ke_^h\Zgb_� ���iZ-
pb_glh\�\�\hajZkl_�hl� ��^h� ���e_l��bamq_gb_�^bZ]ghklbq_kdbo�fh^_e_c��JPF�

ZgZeba�q_j_iZ�\�[hdh\hc�ijh_dpbb�ih�f_lh^m�?�G��@me_\Z��������b�G�J��Bimler
��������AgZq_gby�m]eh\uo��ebg_cguo�b�khhlghr_gby�ebg_cguo�iZjZf_ljh\�^ey
fm`qbg� b� `_gsbg� k� f_abZevghc� hddexab_c� [ueb� khihklZ\e_gu� k� ^Zggufb
ghjfu�   

Ihemq_ggu_�j_amevlZlu��\�hkgh\_�iZlh]_g_lbq_kdh]h�f_oZgbafZ�f_abZevghc
hddexabb�e_`Zl�keh`gu_�baf_g_gby�\k_o�kljmdlmj�ebp_\h]h�kd_e_lZ�b�q_j_iZ�
GZ�i_j_^gbc�ieZg�\uklmiZxl�mdhjhq_gb_�b�^bklZevgh_�jZaf_s_gb_�hkgh\Zgby
\_jog_c�q_exklb�� �h[mkeh\e_ggu_�g_^hjZa\blb_f�i_j_^g_]h�hl^_eZ�hkgh\Zgby�
GZ�gb`g_c�q_exklb�\_^msbf�iZlh]_g_lbq_kdbf�ijbagZdhf� y\ey_lky�m\_ebq_-
gb_�^ebgu�ebrv�l_eZ��Z�g_�\k_c�q_exklb���m\_ebq_gb_f�__�m]eZ�[_a�kms_kl\_g-
gh]h�baf_g_gby�lhih]jZnbb�__�m]eZ�b�]heh\db���M^ebg_gb_�l_eZ�dZd�[u�dhfi_g-
kbjm_lky�m\_ebq_gb_f�m]eZ�gb`g_c�q_exklb��gh�g_�ijb\h^bl�d�aZf_lghfm�kf_-
s_gbx�ih^[hjh^hqgh]h�hl^_eZ�\i_j_^��Ijb�f_abZevghc�hddexabb�^hklh\_jgh
m\_ebqb\Z_lky�\ukhlZ�i_j_^g_]h�hl^_eZ�]gZlbq_kdhc�qZklb�ebpZ�

  <u\h^u�
1. <_^msbfb�iZlh]_g_lbq_kdbfb��ijbagZdZfb��f_abZevghc�hddexabb��y\-

eyxlky�mdhjhq_gb_�b�^bklZevgh_�iheh`_gb_�hkgh\Zgby�\_jog_c�q_ex-
klb�

2. �F_abZevghc�hddexabb�khimlkl\mxl�gZjmr_gby�nhjfu�am[guo�jy^h\�
ij_h[eZ^Zxsb_�\�ljZgk\_jaZevghf�b�\_jlbdZevghf�gZijZ\e_gbyo�

Ebl_jZlmjZ
1. @me_\�?�G��IZlh]_g_lbq_kdZy�^bZ]ghklbdZ�ZghfZebc�khhlghr_gby�am[guo�jy^h\�k�ihfhsvx�l_e_j_gl-

]_gh]jZnbb��>bk������^hdl��f_^. gZmd����DZebgbg�������±���������k�

2. Bimler H.P. Kephalometrische Methoden zur Erfassung des Gebisses im Verhaltnis zum Ge sichtsschadel //

Fort-schr. Kieferorthop. - 1972. - Bd.33, N 3. - S. 257-276.
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��?�K��Kfbjgh\2

1DZn_^jZ�[bhf_oZgbdb =:ND�bf�I�N�E_k]ZnlZ��2dZn_^jZ�;FW�b�HK�=hkm^Zj-
kl\_ggh]h�K�I[�We_dljhl_o��Mgb\_jkbl_lZ��K�I_l_j[mj]��Jhkkby

P_ev�jZ[hlu�khklhyeZ�\�l_hj_lbq_kdhf�h[hkgh\Zgbb�b�ijZdlbq_kdhc�j_Zeb-
aZpbb�l_abkZ�G�:��;_jgrl_cgZ [1]�h�kbg_j]bb��dZd�³fgh]h\ZjbZglghc�kh\hdmi-
ghklb� kZfhjZa\b\Zxsboky�ijhp_kkh\�[bheh]bq_kdbo�h[t_dlh\�� kh]eZkh\Zgguo
ihe_aguf�j_amevlZlhf´��Z�\�gZr_f�kemqZ_���a^hjh\v_f��hp_gdZ�dhlhjh]h�\�jZ[h-
l_�ijh\h^beZkv�ih�[bhf_oZgbq_kdhfm�dZq_kl\m�^\b`_gby��dZd�ke_^kl\bx�khgZ-
kljhcdb�\gmlj_gg_c�b�\g_rg_c�kj_^u�hj]ZgbafZ�

Fh^_ev���lj_ohkgZy��O��M��=��kbg_j]_lbq_kdZy�\Ze_heh]bq_kdZy�kbkl_fZ�jZa-
\blby��^_lkdh]h�hj]ZgbafZ��khklhysZy�ba�

hkv�O�±���we_f_glZ��hljZ`Zxsb_�\gmlj_ggb_�ijhp_kku�^_lkdh]h�hj]ZgbafZ
�B� ��bgl_ee_dlmZevgu_��I� ��ikbobq_kdb_��N� ��nbabq_kdb_�b�K� ��khpbhih\_-

^_gq_kdb_���
hkv�M�±����we_f_glZ��bfblbjmxsb_�\g_rgb_�\ha^_ckl\by�gZ�l_eh�j_[_gdZ�q_-

j_a� ��� ]jZ\blZpbx�� ��� ^bgZfbdm� ijhkl_crbo� ^\b`_gbc�� ��� ^bgZfbdm� p_e_gZ-
ijZ\e_gguo� ^\b`_gbc�� �� �� ^\b]Zl_evgh]h� ih\_^_gby� \� khpbh�lZdlbq_kdbo� kb-
lmZpbyo�

hkv�=�±���we_f_glZ��\j_f_ggu_�pbdeu�a, b, c, G��khhl\_lkl\mxsb_�fhf_glm
^hklb`_gby� j_[_gdhf� iheh`bl_evghc� hp_gdb� \� hij_^_e_gguo� ��o� mf_gbyo� b
gZ\udZo��\hagbdZxsbo�ijb�ij_h^he_gbb�\gmlj_gg_c�kj_^hc�\g_rg_]h�\ha^_c-
kl\by��JhlZpby�we_f_glh\�kbkl_fu�ijhbkoh^bl��gZqbgZy�k�hkb�=��Fh]ml�ZgZeb-
abjh\Zlvky�h^ghfhf_glgh����k\yab��dhlhju_�hljZ`Zxl�[bhf_oZgbq_kdmx�p_eh-
klghklv�kbkl_fu�\�ijhp_kk_�kZfhjZa\blby�b�^hklb`_gby�gh\h]h�dZq_kl\Z�

Ijb�j_ZebaZpbb�b^_b�[ueZ�jZajZ[hlZgZ�ijh]jZffZ�b�l_ogbq_kdb_�kj_^kl\Z
__� hkms_kl\e_gby�� kh^_j`Zsb_� dhfivxl_jgh�b]jh\u_� lj_gZ`_ju� �DBL� �� iZ-
l_glu�JN����������������������������������������iha\heyxsb_�hkms_kl\eylv
l_klbjh\Zgb_�a^hjh\vy�ih�[bhf_oZgbq_kdhfm�dZq_kl\m�^\b`_gby�b�j_ne_dkb\-
gh_�mijZ\e_gb_�³\g_rg_c´���hkv�M�b�³\gmlj_gg_c´���hkv�O�gZ]jmadZfb�k�hp_gdhc
j_amevlZlZ�ih�dZq_kl\m�\uiheg_gby�we_f_glh\�hkb�=��ij_^mkfhlj_gguo�kx`_-
lZfb�dhfivxl_jguo�ijh]jZff��J_amevlZlu����e_l�jZ[hlu�\g_^j_gu�\�ijZdlbdm
f_^bpbgkdhc�j_Z[beblZpbb�b�^hrdhevgh]h�h[jZah\Zgby�^_l_c�K�I_l_j[mj]Z�b
Jhkkbb��Z�lZd`_�dem[Z�³BgkZj´��kha^Zggh]h�Z\lhjZfb�jZ[hlu�

Ebl_jZlmjZ

���G�:��;_jgrl_cg.�H�ihkljh_gbb�^\b`_gbc.�±�F.: F_^]ba������. ±����k.

194017, KI[��ij��Wg]_evkZ�^����d���d\�����l_e�������������E-mail: IVANOVA@insar.org.
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Bhf^bgZ�?�G�
Fhkdh\kdbc�GBB�]eZaguo�[he_ag_c�bf��=_evf]hevpZ��Jhkkby

<�gZklhys__�\j_fy�gZb[he__�wnn_dlb\guf�f_lh^hf�e_q_gby�ijh]j_kkbjmxs_c
[ebahjmdhklb�y\eyxlky� kde_jhmdj_ieyxsb_�\f_rZl_evkl\Z� ±�dZd�[_ahi_jZpb-
hggu_� �bgt_dpby�kde_jhmdj_ieyxsZy� ��BKM���lZd�b�objmj]bq_kdb_� �hi_jZpbb
kde_jhieZklbdb���Hkgh\gZy�p_ev� wlbo�\f_rZl_evkl\� ±�hklZgh\dZ�ijh]j_kkbjh-
\Zgby�[ebahjmdhklb�b�ijhnbeZdlbdZ�jZa\blby�k\yaZgguo�k�wlbf�ijhp_kkhf�^bk-
ljhnbq_kdbo�baf_g_gbc�]eZagh]h�^gZ�>�@��H^gZdh�m�qZklb�[hevguo��\�hkh[_ggh-
klb� m�^_l_c�� kde_jhieZklbdZ� \� �������� kemqZ_\�g_�ijb\h^bl� d� klZ[bebaZpbb
[ebahjmdhklb��Wlh�fh`_l�[ulv�h[mkeh\e_gh�g_�lhevdh�bkoh^guf�[bhf_oZgbq_-
kdbf�khklhygb_f�kde_jZevghc�dZikmeu�]eZaZ��gh�b�[bhf_oZgbq_kdbfb�iZjZf_l-
jZfb� nhjfbjmxs_]hky� \� j_amevlZl_� \f_rZl_evkl\Z� dhfie_dkZ� ©kde_jZ�
ljZgkieZglZlª�� aZ\bkysbfb� dZd� hl� k\hckl\� kZfh]h� ljZgkieZglZlZ�� lZd� b� hl
iehlghklb�_]h�kjZs_gby�kh�kde_jhc�j_pbib_glZ�\�ijhp_kk_�[bh^_kljmdpbb�>�@�
P_ev�jZ[hlu� ��bamq_gb_�\�wdki_jbf_gl_�[bhf_oZgbq_kdbo�ihdZaZl_e_c�kde_ju
ihke_�jZaebqguo�kde_jhmdj_ieyxsbo�\f_rZl_evkl\��AgZq_gby�fh^mey�mijm]h-
klb�kde_ju�q_j_a���f_k��ihke_�BKM�k�bkihevah\Zgb_f�[Zah\hc�ihebf_jghc�dhf-
ihabpbb��BKM�k�e_dZjkl\_gghc�^h[Z\dhc��dhhj^bgZpbhgguf�kh_^bg_gb_f�f_^b
k� ibjb^hdkbghf� ±� ij_iZjZlhf� dmibj��� kde_jhieZklbdb� k� bkihevah\Zgb_f� bg-
lZdlgh]h�ljZgkieZglZlZ�b�kde_jhieZklbdb��ijh\_^_gghc�ljZgkieZglZlhf��h[jZ-
[hlZgguf�ihebf_jghc�dhfihabpb_c��ij_^klZ\e_gu�\�lZ[ebp_���

LZ[ebpZ���
Fh^mev�mijm]hklb�kde_ju�ihke_�kde_jhmdj_ieyxsbo�\f_rZl_evkl\
<b^�\f_rZl_evkl\Z Fh^mev�mijm]hklb�kde_ju�?��fIZ�

M±m
BKM 25,2±1,5
BKM�k�dmibjhf 26,9±1,1
Kde_jhieZklbdZ 28,0±1.9
Kde_jhieZklbdZ�h[jZ[hlZgguf
ljZgkieZglZlhf

29,1±2,7

BglZdlgZy�kde_jZ 17,5±3,0
Ihemq_ggu_� ^Zggu_� ihdZau\Zxl�� qlh� ihke_� \k_o� ijh\_^_gguo� \f_rZl_evkl\
\_ebqbgZ�?�^hklh\_jgh�\hajZklZ_l��S��������ohly�b�\�jZaghc�kl_i_gb��qlh�dhjj_-
ebjm_l�k�debgbq_kdbfb�j_amevlZlZfb�±�hklZgh\dhc�beb�lhjfh`_gb_f�ijh]j_k-
kbjh\Zgby�[ebahjmdhklb�ihke_�lZdh]h�e_q_gby�\� �������kemqZ_\� >�@��>h[Z\e_-
gb_�\�khklZ\�^ey�BKM�ij_iZjZlZ�f_^b�beb�h[jZ[hldZ�ljZgkieZglZlZ�ihebf_j-
ghc�dhfihabpb_c�ih\urZ_l�[bhf_oZgbq_kdmx�mklhcqb\hklv�kde_ju�b��khhl\_l-
kl\_ggh��wnn_dlb\ghklv�e_q_gby��LZdbf�h[jZahf��kl_i_gv�memqr_gby�[bhf_oZ-
gbq_kdbo� iZjZf_ljh\� kde_jZevghc� dZikmeu� ]eZaZ� fh`_l� kem`blv� djbl_jb_f
wnn_dlb\ghklb�kde_jhmdj_ieyxs_]h�e_q_gby�ijh]j_kkbjmxs_c�[ebahjmdhklb�

Ebl_jZlmjZ
W�K��:\_lbkh\��;ebahjmdhklv��F���F_^bpbgZ������������k�
?�G��Bhf^bgZ��;bhf_oZgbdZ�kde_ju�ijb�fbhibb��^bZ]ghklbdZ�gZjmr_gbc�b�bo�wdki_jb-

f_glZevgZy�dhjj_dpby��:\lhj_n��^bk��^hdl��[bhe��gZmd��F�����������k�
?�I��LZjmllZ��Kde_jhmdj_ieyxs__�e_q_gb_�b�ijhnbeZdlbdZ�hkeh`g_gbc�ijh]j_kkbjmx-

s_c�[ebahjmdhklb�m�^_l_c�b�ih^jhkldh\��:\lhj_n��^bk��^hdl��f_^. gZmd��F������������k�

:^j_k����������Fhkd\Z��KZ^h\Zy�Q_jgh]jykdZy��������FGBB�=;�bf��=_evf]hevpZ�
L_e����������������elena@iomdin.mccme.ru



;BHF?O:GBD:�DHFIJ?KKBHGGH=H�HKL?HKBGL?A:
<GMLJBKMKL:<GUO�I?J?EHFH<�EHDL?<H=H�KMKL:<:.

L�G��DZeeZ_\��G�H��DZeeZ_\
Mevygh\kdbc�=hkm^Zjkl\_gguc�Mgb\_jkbl_l��Mevygh\kd��Jhkkby

P_evx�gZklhys_c�jZ[hlu�y\ey_lky�debgbdh�wdki_jbf_glZevgh_�h[hkgh\Zgb_
dhfij_kkbhggh]h�hkl_hkbgl_aZ�\gmljbkmklZ\guo�i_j_ehfh\�ehdl_\h]h�kmklZ\Z�\
mkeh\byo�khojZg_gby�jZggbo�^\b`_gbc�

F_lh^u�GZfb�bamq_gZ�[bhf_oZgbdZ�hkl_hkbgl_aZ�\gmljbkmklZ\guo�i_j_eh-
fh\�^bklZevgh]h�f_lZwibnbaZ�ie_q_\hc�dhklb�m����[hevguo�\�\hajZkl_�hl����^h
���e_l�aZ�ihke_^gb_���e_l�ZiiZjZlhf�\g_rg_c�nbdkZpbb�k�mkljhckl\hf�^bgZfb-
q_kdhc�dhfij_kkbb��jZajZ[hlZggh]h�\�debgbd_�ljZ\fZlheh]bb�

Dhfij_kkbjmxs__�mkljhckl\h�kh_^bg_ggh_�`_kldh�k�\g_rg_c�hihjhc�b�ijh-
lb\hmihjgufb�nbdkZlhjZfb�h[_ki_qb\Z_l�h^ghklhjhggxx�^bgZfbq_kdmx�dhf-
ij_kkbx�k�ihfhsvx�kibpu��kibp��k�mihjghc�iehsZ^dhc��ijh\_^_ggu_�i_ji_g-
^bdmeyjgh�iehkdhklb�baehfZ�dhklgh]h�njZ]f_glZ�
BkiulZgby�ijhqghklb�nbdkZpbb�hlehfdh\�gZ�jZaju\�ijh\h^behkv�gZ����[bhfZ-
g_d_gZo�k�ihfhsvx�jZaju\ghc�fZrbgu�ZVG�±�����nbjfu�Raunstain�b�k�j_]bkl-
jZpb_c�^Zgguo�fZghf_ljhf��Z�ij_^_e�kf_s_gby�nbdkbjh\Zgguo�hlehfdh\�ijb
djmq_gbb�k�ihfhsvx�^bgZfhf_ljbq_kdh]h�dexqZ�qZkh\h]h�lbiZ��mklZgh\e_ggh-
]h�gZ�dhklguc�njZ]f_gl��Bkke_^h\Zgby�ijh\h^bebkv�^h�gZklmie_gby�kf_s_gby
hlehfdh\� �^h�����±�����ff��dhlhju_�j_]bkljbjh\Zebkv�gZ�bg^bdZlhj_�qZkh\h]h
lbiZ�

Ihemq_ggu_�j_amevlZlu��Ijb� jZaguo�ih� oZjZdl_jm�i_j_ehfZo�^bklZevgh]h
f_lZwibnbaZ�ie_q_\hc�dhklb�mklhcqb\hklv�gZ�jZaju\�ijb�qj_afus_edh\uo�i_-
j_ehfZo�ie_qZ�khklZ\beZ������������G��gZ�djmq_gb_�±�������������G��ijb�i_j_eh-
fZo�fus_edh\�±������������b�������������khhl\_lkl\_ggh��M�������[hevguo�ih-
emq_gu�ohjhrb_�ZgZlhfbq_kdb_�b�nmgdpbhgZevgu_�j_amevlZlu�

K� mq_lhf� ZgZlhfh�nmgdpbhgZevguo� hkh[_gghkl_c� ehdl_\h]h� kmklZ\Z� b� oZ-
jZdl_jm� ih\j_`^_gbc� m� ��� [hevguo� hilbfZevgZy� \_ebqbgZ� kbeu� dhfij_kkbb
ijb�qj_afus_edh\uo�i_j_ehfZo�khklZ\beZ��������������G��ijb�i_j_ehfZo�fu-
s_edZ�±��������������G�

M�����iZpb_glh\�nmgdpby�ehdl_\h]h�kmklZ\Z�\hkklZgh\e_gZ�d�dhgpm�nbdkZ-
pbhggh]h�i_jbh^Z��Hp_gdZ�j_amevlZlh\�e_q_gby��ijh\_^_ggZy�q_j_a�����e_l�\u-
y\beZ�ohjhrb_�ZgZlhfbq_kdb_�b�nmgdpbhgZevgu_�bkoh^u�m����[hevguo��������

<u\h^u� ���Bamq_gb_�[bhf_oZgbq_kdbo�iZjZf_ljh\�kbkl_fu� ©dhklv� ±� ZiiZ-
jZlª�iha\hey_l�ijh\h^blv�e_q_gb_�kljh]h�bg^b\b^mZevgh�����ijb�fbgbfmf_�bf-
ieZglbjm_fuo�\�ldZgb�dhgkljmdpbc�khojZg_gb_�ijhqghklb�kh_^bg_gguo�dhkl-
guo�njZ]f_glh\� [_a� m]jhau� j_pb^b\Z� kf_s_gby�� ���f_lh^� ^bgZfbq_kdh]h� hk-
l_hkbgl_aZ�iha\hey_l�khojZgblv�jZggb_�^\b`_gby�\�kmklZ\_�

Mevygh\kd����������[me��Oh�Rb�FbgZ��������l_e����������������e-mail: tom@trauma.ulsu.ru



LHQGHKLV�<GMLJ?GG?=H�IJ?>KL:<E?GBY�>EBG�A<?GV?<
<�IJHP?KK?�KHAJ?<:GBY�><B=:L?EVGHC�KBKL?FU

L��;��Dbj__\Z1
��X��K��E_\bd1

��G��<��Ohefh]hjh\Z2.
1Bgklblml�ijh[e_f�i_j_^Zqb�bgnhjfZpbb�J:G��Fhkd\Z��Jhkkby�

2Fhkdh\kdbc�=hkm^Zjkl\_gguc�i_^Z]h]bq_kdbc�mgb\_jkbl_l��Fhkd\Z��Jhkkby�

<�k\yab�k�dhgp_ipb_c�h�jheb�\gmlj_gg_c�fh^_eb�\�mijZ\e_gbb�ihahc�b�^\b-
`_gbyfb� \klZ_l� \hijhk� h� lhf�� dZdbf�h[jZahf�ijhba\h^blky� ©ijb\yadZª� \gml-
j_gg_c�fh^_eb�d�j_Zevghklb��__�dZeb[jh\dZ��Fh`gh�iheZ]Zlv��qlh�\gmlj_ggyy
fh^_ev�l_eZ�^he`gZ�\dexqZlv�k\h_]h�jh^Z�©dhgk_j\Zlb\gmxª�b�©hi_jZlb\gmxª
qZklb�� Dhgk_j\Zlb\gZy� qZklv� ^he`gZ� kh^_j`Zlv� k\_^_gby� h� klZ[bevguo� beb
f_^e_ggh�baf_gyxsboky�iZjZf_ljZo��\�lh�\j_fy�dZd�hi_jZlb\gZy�±�h�l_dms_f
khklhygbb� ^\b]Zl_evghc� kbkl_fu�� Ih� \k_c� \b^bfhklb�� dhgk_j\Zlb\gZy� qZklv
fh^_eb�±�wlh�lh��qlh�ijbgylh�gZau\Zlv�©ko_fhc�l_eZª��kh^_j`Zs_c�k\_^_gby�h
^ebgZo�a\_gv_\��bo�ihke_^h\Zl_evghklb��kl_i_gyo�k\h[h^u�b�^jm]bo�klZ[bevguo
iZjZf_ljZo��Hi_jZlb\gZy�qZklv�fh`_l�kh^_j`Zlv�^Zggu_�h�l_dmsbo�agZq_gbyo
kmklZ\guo�m]eh\��iheh`_gbyo�ijhdkbfZevguo�kmklZ\h\�b�jZ[hqbo�lhq_d�\�hij_-
^_e_gghc� kbkl_f_� dhhj^bgZl��<� khhl\_lkl\bb� k� lZdhc� deZkkbnbdZpb_c� dZeb[-
jh\dZ�\gmlj_gg_c�fh^_eb�^he`gZ�\dexqZlv�^\_�khklZ\eyxsb_���mlhqg_gb_�iZ-
jZf_ljh\�ko_fu�l_eZ�b�hp_gdm�l_dms_c�dhgnb]mjZpbb� l_eZ��JZg__�[ueh�mklZ-
gh\e_gh�� qlh� ijb� hlkmlkl\bb� ajbl_evgh]h� dhgljhey� ijhbkoh^bl� f_^e_gguc
^j_cn�ij_^klZ\bl_evkl\Z�jmdb� ±�bkiulm_fuc�gZqbgZ_l�ij_^klZ\eylv� __�baf_-
g_gghc�ih�m]eh\hfm�iheh`_gbx�b�mdhjhq_gghc��ijbq_f�mdhjhq_gb_�dZkZ_lky��\
hkgh\ghf��dbklb��K�p_evx�\uykg_gby�lh]h��dZd�f_gy_lky�lhqghklv�\gmlj_gg_]h
ij_^klZ\e_gby�^ebg�a\_gv_\�\�ijhp_kk_�khaj_\Zgby�^\b]Zl_evghc�kbkl_fu��h[-
ke_^h\Zeb�\ajhkeuo��������e_l���b�^_l_c����������������o�e_l��\k_]h�hdheh�����q_-
eh\_d���H[ke_^m_fuc�k�aZdjulufb�]eZaZfb�kb^_e��iheh`b\�jmdm�gZ�klhe��Q_j_a
dZ`^u_���fbgmlu�hg�ihdZau\Ze�mdZaZl_evguf�iZevp_f�^jm]hc�jmdb�iheh`_gb_
ehdly��emq_aZiyklgh]h�kmklZ\Z�b�dhgpZ�kj_^g_]h�iZevpZ��Qlh[u�bkiulm_fuc�g_
fh]�kdhjj_dlbjh\Zlv�k\hb�hl\_lu�ihke_�ijbdhkgh\_gby�d�jmd_��hgZ�ihf_sZeZkv
ih^�ie_dkb]eZkh\uc�wdjZg��J_]bkljbjh\Zeb�bklbggh_�iheh`_gb_�lhq_d�b�ihdZ-
aZgby�bkiulm_fh]h�k�mdZaZgb_f�\j_f_gb��H[sZy�ijh^he`bl_evghklv� wdki_jb-
f_glZ�\�kj_^g_f�khklZ\eyeZ����fbg�

Ihemq_gh��qlh�m�^_l_c��dZd�b�m�\ajhkeuo��ijhbkoh^bl�dZ`ms__ky�mdhjhq_gb_
jmdb��ijb�wlhf�dbklv�mdhjZqb\Z_lky�kbevg__��q_f�ij_^ie_qv_��M�^_l_c�b�\ajhk-
euo�dbklv�mdhjZqb\Z_lky�ijbf_jgh�h^bgZdh\h�±�gZ�����hl�bklbgghc�^ebgu��M
^_l_c�����e_l�gZ�����mf_gvrZ_lky�b�^ebgZ�jmdb�\�p_ehf��m�\ajhkeuo�l_g^_gpby
mdhjhq_gby� \k_c� jmdb� \ujZ`_gZ� f_gvr_� �gZ� ��� �� ������ J_amevlZlu� ^ey� ���
e_lgbo�^_l_c�ijb[eb`Zxlky�d�mjh\gx�\ajhkeuo��JZa[jhk�^Zgguo�ih� ]jmii_�m
^_l_c�[hevr_��q_f�m�\ajhkeuo��qlh��ih�\b^bfhfm��k\yaZgh�k�g_h^bgZdh\hc�kdh-
jhklvx�khaj_\Zgby�khhl\_lkl\mxsbo�kljmdlmj�fha]Z�
JZ[hlZ�ih^^_j`ZgZ�]jZglhf�JNNB���������������

�������Fhkd\Z��=KI����;��DZj_lguc�i_j�������BIIB�J:G��l�������������������L�;�Dbj__\Z



J:AJ:;HLD:�;BHL?OGBQ?KDHC�KBKL?FU�<HKKL:GH<E?GBY
><B=:L?EVGUO�NMGDPBC�JMDB�IHKE?�LJ:<F

Dmrgbdh\�H�B���Dhjhez\�K�;���R_fZ]bg�<�:�

GBJNB��]�Gb`gbc�Gh\]hjh^��Jhkkby

JZkijhkljZg_gb_� ljZ\f� dhg_qghkl_c� m� ebp� gZb[he__� ljm^hkihkh[gh]h� \ha-
jZklZ��khpbZevgh�wdhghfbq_kdb_�ihl_jb�\�k\yab�k�wlbf�nZdlhjhf�b�keZ[Zy�bam-
q_gghklv�\hijhkh\�[bhZ^_d\Zlghc�j_Z[beblZpbb�^Zgghc�dZl_]hjbb�[hevguo�^_-
eZ_l�wlm�ijh[e_fm�\�gZklhys__�\j_fy�ZdlmZevghc�

>ey� j_r_gby� ijh[e_fu� [ueZ� jZajZ[hlZgZ� [bhl_ogbq_kdZy� kbkl_fZ�� \dex-
qZxsZy�\�k_[y�ZiiZjZl�^habjh\Zgghc�f_oZghl_jZibb�[1]��Zdmklbq_kdb_�^Zlqbdb�
ki_pbZebabjh\Zgguc� fZehrmfysbc� mkbebl_ev�� \oh^gZy� ieZlZ� :PI�� lbiZ
Blaster Live�������ijh]jZffZ�ki_dljZevghc�h[jZ[hldb�Zdmklbq_kdh]h�kb]gZeZ�

Bkke_^h\Zgby� ihdZaZeb�� qlh� j_Z[beblZpbhggu_� ^\b`_gby� jmdb� khijh\h`-
^Zxlky� Zdmklbq_kdbfb� kb]gZeZfb� k� jZaebqgufb� Zfieblm^gh�qZklhlgufb� oZ-
jZdl_jbklbdZfb��oZjZdl_jgufb�^ey�hij_^_e_gguo�lhq_d�ljZ_dlhjbb�^\b`_gby .

Hkh[u_�hlebqby�gZ[ex^Zxlky�\�djZcgbo�iheh`_gbyo�jmdb��]^_�ijbeZ]Zxlky
mkbeby�k�p_evx�\hkklZgh\e_gby�^\b]Zl_evghc�nmgdpbb�

GZ�jbk���b� ��ij_^klZ\e_gu� Zdmklbq_kdb_� kb]gZeu� kh� k]b[Zl_evghc�furpu
jmdb�ijb�^\b`_gbb�d�djZcg_fm�iheh`_gbx�k]b[Zgby��>bgZfbq_kdb_�mkbeby�\
djZcg_f�iheh`_gbb�ijb\h^yl�d�oZjZdl_jguf�baf_g_gbyf� Zfieblm^gh�qZklhl-
guo�oZjZdl_jbklbd�Zdmklbq_kdh]h�ki_dljZ�

Jbk���Hkpbeeh]jZffZ�kb]gZeZ�ijb
baf_g_gbb�^bgZfbq_kdhc�gZ]jmadb�

Jbk��� Ki_dljZevgZy� iehlghklv
kb]gZeZ� ijb� jZaebqguo� ^bgZfbq_kdbo
gZ]jmadZo�

Bkke_^h\Zgby� iha\heyxl� k^_eZlv
\u\h^�� qlh� ih� iZjZf_ljZf� Zdmklbq_kdh]h� ki_dljZ� fh`gh� hp_gblv� wnn_dlb\-
ghklv�ijh\h^bfuo�j_Z[beblZpbhgguo�f_^bpbgkdbo�l_ogheh]bc�

Ijh_dl�����������\�GLI�©GZmqgu_�bkke_^h\Zgby�\ukr_c�rdheu�«��ª��ih^-
ijh]jZffZ�©L_ogheh]bb�`b\uo�kbkl_fª�

Ebl_jZlmjZ
1. IZl_gl�JN���������������]��Mkljhckl\h�^ey�baf_j_gby�Zfieblm^gh�kbeh\uo�oZjZdl_jb-

klbd�\_jogbo�dhg_qghkl_c��Dhjhez\�K�;��b�^j�

��������]��G�Gh\]hjh^��me��;�I_qzjkdZy�����shvl@nirfi.sci-nnov.ru;
8-8312-36-04-40; Dmrgbdh\�He_]�B\Zgh\bq



NHJFBJH<:GB?�=:ILHDBG?LBQ?KDBO�HSMS?GBC�IJB
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X�K��E_\bd1
��B�E�Eb\rbp2

1Bgklblml�ijh[e_f�i_j_^Zqb�bgnhjfZpbb�J:G��Fhkd\Z��Jhkkby�
2Fhkdh\kdbc�nbabdh�l_ogbq_kdbc�bgklblml��>he]hijm^guc��Jhkkby

Kh\j_f_ggZy� nbabheh]by� gZdhibeZ� fgh]h� ^Zgguo� h� kljh_gbb� ijhijbhj_-
p_ilhjh\� b� bo� hl\_lZo� gZ� jZaebqgu_� \ha^_ckl\by�� AgZqbl_evgh�f_g__� bamq_g
\hijhk� h� lhf�� dZd� hkms_kl\ey_lky� p_gljZevgZy� h[jZ[hldZ� ijhijbhp_ilb\guo
kb]gZeh\��Fu�bkke_^h\Zeb��dZd�ijhbkoh^bl�bgl_]jZpby�kb]gZeh\�hl�ie_q_\h]h�b
ehdl_\h]h�kmklZ\h\��;ueZ�\u[jZgZ�ko_fZ�wdki_jbf_glZ��\�dhlhjhc�q_eh\_d�^_j-
`Zeky�jmdhc�aZ�g_ih^\b`guc�h[t_dl��Z�i_j_f_sZehkv�dj_keh�bkiulm_fh]h��Mk-
lZgh\dZ� ij_^klZ\eyeZ� kh[hc� ieZlnhjfm� k� dj_kehf�� dhlhjZy� fh]eZ� kh\_jrZlv
\ha\jZlgh�ihklmiZl_evgu_�^\b`_gby�beb�ih\hjhlu��:fieblm^Z�ih\hjhlh\� kh-
klZ\eyeZ�±8°��Zfieblm^Z�\ha\jZlgh�ihklmiZl_evgh]h�^\b`_gby�a���kf��I_jbh^
fh]�j_]mebjh\Zlvky�hl����^h�����k��<[ebab�ieZlnhjfu�jZkiheZ]Zeky�g_ih^\b`-
guc�[jmk�k�`_kldhc�jmdhyldhc��<h�\j_fy�wdki_jbf_glZ�bkiulm_fh]h��kb^_\r_-
]h�\�dj_ke_��ijhkbeb�aZdju\Zlv�]eZaZ�b�^_j`Zlvky�aZ�jmdhyldm��<�k\h[h^ghc�jm-
d_�bkiulm_fuc�^_j`Ze�imevl�k�^\mfy�dghidZfb��?fm�^Z\ZeZkv�bgkljmdpby��gZ
h^gm�ba�gbo�gZ`bfZlv��dh]^Z�_fm�dZ`_lky��qlh�hg�bkiulu\Z_l�y\gu_�ihklmiZ-
l_evgu_�^\b`_gby��Z�gZ�^jm]mx���ijb�y\ghf�hsms_gbb�ih\hjhlZ�

Ijb�fZeuo�kdhjhklyo�^\b`_gby��ih^ihjh]h\uo�^ey�\_klb[meyjgh]h�ZiiZjZ-
lZ�� [_a� dhglZdlZ� k� jmdhyldhc� q_eh\_d� k� aZdjulufb� ]eZaZfb� g_� \hkijbgbfZe
^\b`_gby�beb�\hkijbgbfZe�_]h�ebrv�\gZqZe_��AZl_f�hsms_gby�^\b`_gby�klZ-
gh\bebkv�g_ykgufb�b�bkq_aZeb��<hkijbylb_�j_adh�f_gyehkv�ijb�aZo\Zl_�jmdh-
yldb��H[uqgh��wlh�\uau\Zeh�hsms_gby�^\b`_gby�kh[kl\_ggh]h�l_eZ��ohly�bgh-
]^Z�l_eh�dZaZehkv�g_ih^\b`guf��Z�^\b`ms_cky�\hkijbgbfZeZkv�jmdhyldZ�

Ih\hjhlu�ieZlnhjfu�g_�\hkijbgbfZebkv�lhevdh�dZd�ih\hjhlu�dhjimkZ�hl-
ghkbl_evgh�\_jlbdZevghc�hkb��?keb��gZijbf_j��jmdhyldZ�aZo\Zlu\ZeZkv�ijZ\hc
jmdhc��lh�ijb�ih\hjhl_�\e_\h�bkiulm_fu_�h[uqgh�hlf_qZeb�\jZs_gb_�\e_\h�k
h^gh\j_f_gguf�kdhev`_gb_f�\i_j_^��Ijb�\jZs_gbb�dj_keZ�\ijZ\h�\hagbdZeh
hsms_gb_�ih\hjhlZ�\ijZ\h�k�_]h�kdhev`_gb_f�gZaZ^��Hsms_gby�g_�[ueb�h^b-
gZdh\ufb�\�l_q_gb_�\k_]h�pbdeZ��\�g_dhlhju_�nZau�pbdeZ�ij_h[eZ^Zeh�hsms_-
gb_�ih\hjhlZ��Z�\�^jm]b_�±�kdhev`_gby�

LZdbf�h[jZahf��PGK�fh`_l�nhjfbjh\Zlv�kbkl_fm�dhhj^bgZl��k\yaZggmx�k
\g_rgbf�ijhkljZgkl\hf�b�kem`Zsmx�^ey�\hkijbylby�^\b`_gbc�\k_]h�l_eZ��g_
lhevdh�gZ�hkgh\_�ajbl_evghc�b�\_klb[meyjghc�bgnhjfZpbb��gh�b�gZ�hkgh\_�ijh-
ijbhp_ilb\guo� kb]gZeh\�� Ijb� wlhf� ^hfbgbjh\Zgb_� hsms_gby� \ha\jZlgh�
ihklmiZl_evgh]h� ^\b`_gby� beb� ih\hjhlZ� gZijyfmx� k\yaZgh� k� ij_h[eZ^Zgb_f
kb]gZeh\�hl�j_p_ilhjh\�hij_^_e_gguo�furp�

JZ[hlZ�[ueZ�ih^^_j`ZgZ�]jZglhf�JNNB�������������b�]jZglhf�©Mgb\_j-
kbl_lu�Jhkkbb�±�nmg^Zf_glZevgu_�bkke_^h\Zgbyª�

��������Fhkd\Z��;�DZj_lguc�����BIIB�J:G��lab9@iitp.ru, (095)209-28-95, E_\bd�X�K�



DBG?LH=J:NBQ?KDB?�O:J:DL?JBKLBDB
IKBOHNBABQ?KDH=H�KHKLHYGBY�Q?EH<?D:
H�:�FZdkZdh\Z1

��<�B��Emdvygh\1
��:�>��Fbjhgh\2

1GBB�g_cjhobjmj]bb�bf��G�G��;mj^_gdh��Fhkd\Z��Jhkkby��2EBB�bf��F�F��=jh-
fh\Z��@mdh\kdbc��Jhkkby

P_evx� ^Zgghc� jZ[hlu� y\ey_lky� ihbkd� gZb[he__� \ujZabl_evguo� ihdZaZl_e_c
ikbohnbabq_kdh]h� khklhygby� q_eh\_dZ� k� bkihevah\Zgb_f� dbg_lh]jZnbq_kdh]h
f_lh^Z�
F_lh^u��KhklZ\� wdki_jbf_glZevghc� ]jmiiu� �� ��� bkiulm_fuo� ���fm`qbg� b� �
`_gsbgu��\hajZkl�hl����^h����e_l���DZ`^uc�bkiulm_fuc�ijhoh^be�fgh]hklm-
i_gqZluc�hl[hj��debgbq_kdh_�b�g_cjhikboheh]bq_kdh_�h[ke_^h\Zgb_��we_dljh-
wgp_nZeh]jZnbq_kdh_�bkke_^h\Zgb_�
Dbg_lh]jZnby�y\ey_lky�Z\lhjkdmx�fh^bnbdZpbx�klZ[beh]jZnbq_kdh]h�f_lh^Z�
KlZ[beh]jZn� �nbjfZ� �JBLF�� ]��LZ]Zgjh]��jZaf_sZeky�\� ki_pbZevghf�dj_ke_�
Kb^ys_fm� \� m^h[ghc� iha_� bkiulm_fhfm� ij_^eZ]Zebkv� ^ey� \uiheg_gby� ke_-
^mxsb_�kblmZpbb�
1. Khklhygb_�nbabq_kdh]h��ihdhy��
2. Dh]gblb\gh� ��fZgbimeylb\gZy�gZ]jmadZ�k�^_nbpblhf�\j_f_gb�ijbgylby�j_-
r_gby��<�dZq_kl\_�gZ]jmadb�bkihevah\ZeZkv�dhfivxl_jgZy�b]jZ�
3. Dh]gblb\gZy�gZ]jmadZ�� dhlhjZy� ij_^klZ\eyeZ� kh[hc� kq_l� \� mf_� beb� ql_gb_
g_agZdhfh]h�keh`gh]h�l_dklZ�k�ij_^iheZ]Z_fufb�hl\_lZfb�gZ�\hijhku�
4. LjZgkh\h_�khklhygb_��Wlhl�l_kl�ijh\h^beky�lj_fy�ijhn_kkbhgZevgufb�ikb-
ohl_jZi_\lZfb�
<j_fy�dhfivxl_jghc� aZibkb�bgnhjfZpbb� khklZ\eyeh� ��� k_dmg^��QZklhlZ�^bk-
dj_lbaZpbb����=p��<h�\k_o�l_klh\uo�kblmZpbyo�khklhygb_�bkiulm_fh]h�hlke_-
`b\Zehkv�wdki_jlhf�ikboheh]hf��Ijb�wlhf�mqblu\Zebkv�\_]_lZlb\gu_�b�ih\_-
^_gq_kdb_�ijhy\e_gby��fhlb\Zpby�d�\uiheg_gbx��mjh\_gv�mlhfe_gby�
Ijh\_^_ggu_� bkke_^h\Zgby� ihdZaZeb�� qlh� iZjZf_lju� dbg_lh]jZnbb� ^Zxl� ^\Z
baf_j_gby�khklhygby�q_eh\_dZ�
1. Kl_i_gv� \gmlj_gg_c� k\yaZgghklb� �kj�agZq_gb_� d\�dh]_j_glghklb� ^ey� agZqb-
fuo� qZklhl� ki_dljZevghc� iehlghklb� ebg_cguo� i_j_f_s_gbc� ih� dhhj^bgZ-
lZf��

2. Wg_j]haZljZlghklv��kj��agZq_gb_�ki_dljZevghc�iehlghklb�f]gh\_gguo�fhs-
ghkl_c�i_j_f_s_gbc��
MklZgh\e_gu�ljb�lbiZ�ih\_^_gby�\�dhhj^bgZlZo��\gmlj_ggyy�k\yaZgghklv��

wg_j]haZljZlghklv������ih\ur_gb_�mjh\gy�k\yaZgghklb�b�kgb`_gb_�wg_j]_lbdb
ijhp_kkZ�����ihgb`_gb_�mjh\gy�k\yaZgghklb�b�ih\ur_gb_�wg_j]_lbdb�ijhp_kkZ�
���ihgb`_gb_�mjh\gy�k\yaZgghklb�b�kgb`_gb_�wg_j]_lbdb�ijhp_kkZ�
Khklhygb_� ljZgkZ� oZjZdl_jbah\Zehkv� kgb`_gb_f� \gmlj_gg_c� k\yaZgghklb� b
agZqbl_evguf�mf_gvr_gb_f�wg_j]_lbdb�ih�kjZ\g_gbx�k�khklhygb_f��ihdhy��
<u\h^u��ijh\_^_ggu_�bkke_^h\Zgby�ihdZaZeb� \hafh`ghklv� hp_gdb� khklhygby
q_eh\_dZ�k�ihfhsvx�dbg_lh]jZnbq_kdbo�ihdZaZl_e_c�

��������Fhkd\Z��L\_jkdZy�YfkdZy���y�me�����BGO�bf�;mj^_gdh��lukianov@nsi.ru,
(095) 250-9350��Emdvygh\�<Ze_jbc�B\Zgh\bq�
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KH?>BGBL?EVGHC�LD:GB

>�:��Fbl_e_\��B�:��Km[[hlZ

Bgklblml�hojZgu�a^hjh\vy�^_l_c�b�ih^jhkldh\�:FG�MdjZbgu�
Bgklblml�iZlheh]bb�iha\hghqgbdZ�b�kmklZ\h\�:FG�MdjZbgu�

]��OZjvdh\��MdjZbgZ

P_ev�jZ[hlu��\uy\e_gb_�gZjmr_gby�g_cjhj_]meylhjguo�ijhp_kkh\��h[_k-
i_qb\Zxsbo�ih^^_j`Zgb_�mklhcqb\hc�\_jlbdZevghc�ihau�

F_lh^u��^ey�wlh]h�gZfb�[ue�bkihevah\Zg�dhfivxl_jguc�q_luj_oieZlnhj-
f_gguc� l_gahf_ljbq_kdbc� klZ[beh]jZn� �kha^Zgguc� gZ� [Za_� eZ[hjZlhjbb� [bh-
f_oZgbdb���jZajZ[hlZgu�h[t_dlb\gu_�dhebq_kl\_ggu_�f_lh^bdb�hp_gdb�nmgd-
pbhgZevgh]h� khklhygby� iha\hghqgbdZ� b� ijh]jZffZ� bkke_^h\Zgby�� BamqZehkv
iheh`_gb_�ijh_dpbb�h[s_]h�p_gljZ�fZkk� �HPF��gZ�iehsZ^v�hihju�ijb�klhy-
gbb�k�jZ\ghf_jghc�gZ]jmadhc�gZ�h[_�dhg_qghklb�b�ij_bfms_kl\_gghc�hihjhc
gZ�dZ`^mx�ba�gbo��Z�lZd`_�\�iha_�Jhf[_j]Z�

Hkgh\gufb� ZgZebabjm_fufb�ihdZaZl_eyfb�y\eyebkv��iheh`_gb_�ijh_dpbb
HPF�gZ�iehsZ^v�hihju�\�^\mo�iehkdhklyo��dhwnnbpb_glu�mklhcqb\hklb��gZ-
]jmadb�b�dZqZgby�

;ueh�h[ke_^h\Zgh� ���^_l_c�b�ih^jhkldh\� �fZevqbdh\� ±� ����^_\hq_d� ±� ��� \
\hajZkl_�hl���^h����e_l�k�^bZ]ghahf�kbkl_fgZy�^bkieZaby�kh_^bgbl_evghc�ldZ-
gb�

Ihemq_ggu_� j_amevlZlu�� m� [hevrbgkl\Z� [hevguo� ij_h[eZ^Zeb� dhe_[Zgby
HPF�\�kZ]bllZevghc�iehkdhklb��Zfieblm^Z�dhe_[Zgbc�±����±���ff��ih�kjZ\g_-
gbx�k�njhglZevghc��Zfieblm^Z�dhe_[Zgbc�±���±���ff���Ijb�bkke_^h\Zgbb�\�iha_
Jhf[_j]Z�gZ[ex^Zehkv�m\_ebq_gb_�dhe_[Zgbc�HPF�\�kZ]bllZevghc�iehkdhklb
�Zfieblm^Z� dhe_[Zgbc� ±� ���±� ��ff���Dhwnnbpb_glu� dZqZgby� khklZ\eyeb��ijb
h[uqghf�^\mohihjghf�klhygbb�±��������ijb�klhygbb�\�iha_�Jhf[_j]Z�±�������
�dhwnnbpb_gl�dZqZgby�\�ghjf_�khklZ\ey_l�hl���^h����ff���<_ebqbgZ�gZ]jmadb�gZ
i_j_^gb_� hl^_eu� klhi� ijb� h[uqghf� ^\mohihjghf� klhygbb�� ih� kjZ\g_gbx� kh
klhygb_f�\�iha_�Jhf[_j]Z�[ueZ�m\_ebq_gZ�m����iZpb_glh\�\�kj_^g_f�gZ���������

<u\h^u��\uy\e_ggu_�\ZjbZglu�Zkbff_ljbb�[bhf_oZgbq_kdbo�ihdZaZl_e_c
[ueb� \� agZqbl_evghc� kl_i_gb� gb\_ebjh\Zgu� dhfi_gkbjh\Zgguf� � khklhygb_f
iha\hghqgbdZ��H^gZdh�m\_ebq_gb_�dhwnnbpb_glZ�dZqZgby�fh`_l�kem`blv�dhk-
\_ggufb�ijbagZdZfb�gZqbgZxs_cky� g_klZ[bevghklb� \�r_cghf� hl^_e_� iha\h-
ghqgbdZ��h[mkeh\e_gghc�^bkieZklbq_kdbfb�baf_g_gbyfb�\�g_f��b�gZjmr_gb_f
g_cjhj_]meylhjguo�ijhp_kkh\��h[_ki_qb\Zxsbo�ih^^_j`Zgb_�mklhcqb\hc�\_j-
lbdZevghc�ihau�

�������MdjZbgZ��]��OZjvdh\��ij�����e_l�<EDKF�����:��BHA>I�:FGM��l_e�� ���������������
>fbljbc�:gZlhev_\bq�Fbl_e_\��������������� ��������MdjZbgZ��]��OZjvdh\��me��ImrdbgkdZy�����
BIIK�:FGM��l_e��������������������B]hjv�:gZlhev_\bq�Km[[hlZ



DJBL?JBB��DHFI?GK:LHJGUO��F?O:GBAFH<
�HIHJGH�><B=:L?EVGHC��KBKL?FU��IJB��HKL?HOHG>JHA?

IHYKGBQGH=H��><B=:L?EVGH=H�K?=F?GL:��IHA<HGHQGBD:

E�B�FydhlbgZ
=NMG�MjZevkdbc�GBB�ljZ\fZlheh]bb�b�hjlhi_^bb�FA�JN�bf�ijhn�<�>�QZdebgZ

]�?dZl_jbg[mj]��Jhkkby

P_ev� jZ[hlu�� bamqblv� dhfi_gkZlhjgu_�f_oZgbafu� hihjgh�^\b]Zl_evghc� kbk-
l_fu��H>K��\�ehdhfhlhjghf�Zdl_�[hevguo�hkl_hohg^jhahf�k�g_klZ[bevghklvx�ih-
ykgbqgh]h�^\b]Zl_evgh]h�k_]f_glZ�

H^gbf�ba�jZpbhgZevguo�objmj]bq_kdbo�f_lh^h\�e_q_gby�^Zggh]h�dhglbg-
]_glZ�[hevguo�aZj_dhf_g^h\Zgh�wg^hijhl_abjh\Zgb_�f_`iha\hgdh\uo�^bkdh\�
I_j\Zy�[bhf_oZgbq_kdZy�hp_gdZ�nmgdpbhgZevguo�bkoh^h\� k�ihfhsvx�fgh]h-
djbl_�jbZevgh]h� bkke_^h\Zgby� �hij_^_e_gby� klZlbq_kdhc� Zkbff_ljbb�� ih^h-
]jZnbb��]hgbh]jZnbb��hkpbeeh]jZnbb�dhe_[Zgbc�k_]f_glh\�lmeh\bsZ��hihjguo
j_Zdpbc��we_dljhfbh]jZnbb��^ebgu�rZ]Z�b�kdhjhklb�oh^v[u��h[gZjm`beZ�g_h^-
ghagZqghklv�^bgZfbdb�ihke_hi_jZpbhgguo�ihdZaZl_e_c��Mqblu\Zy� ebl_jZlmj-
gu_�^Zggu_�h�jZagh\b^ghklb�kl_j_hlbih\�oh^v[u�ijb�hkl_hohg^jha_� >�@��gZfb
bkke_^h\Zgu����[hevguo�^h�objmj]bq_kdh]h�e_q_gby��m�dhlhjuo�khhl\_lkl\_ggh
[he_\hfm�kbg^jhfm�\uy\e_gu�jZaebqgu_�dhfi_gkZlhjgu_�f_oZgbafu�\�oh^v[_�

DHFI?GKBJH<:GGH?�KHKLHYGB?��H>K��oZjZdl_jbam_lky�^\mklhjhggbf
g_agZqbl_evguf�kgb`_gb_f�aZ^gbo�lheqdh\��dhlhjh_�dhfi_gkbjm_lky�m\_ebq_gb�
_f�ne_dkhjghc�mklZgh\db�b�Zfieblm^u�njhglZevguo�dhe_[Zgbc�ie_q_\h]h�ihykZ
ijb� g_kms_kl\_gghc� Zkbff_ljbb� h^ghbf_gguo� ihdZaZl_e_c� �ih^h]jZnbq_kdbo�
]hgbh]jZnbq_kdbo��dbg_fZlbq_kdbo��aZ�bkdexq_gb_f�we_dljhfbh]jZnbq_kdbo��

KM;DHFI?GKBJH<:GGH?�KHKLHYGB?�H>K�hlebqZ_lky�h^ghklhjhggbf
kgb`_gb_f� aZ^g_]h�lheqdZ�[_a�dhfi_gkZlhjgh]h�m\_ebq_gby�dhgljZeZl_jZevgh]h�
gh� k� ij_h[eZ^Zgb_f� \_ebqbgu� i_j_^gbo� lheqdh\�� ne_dkhjghc� mklZgh\db�� njhg-
lZevguo�dhe_[Zgbc�lmeh\bsZ�ijb�\ujZ`_gghc�Zkbff_ljbb�h^ghbf_gguo�ihdZaZ-
l_e_c�

>?DHFI?GKBJH<:GGH?� KHKLHYGB?� H>K� mkm]m[ey_lky� h^ghklhjhg�
gbf�beb�^\mklhjhggbf�hlkmlkl\b_f�aZ^gbo�lheqdh\��m\_ebq_gb_f�i_j_^gbo�lheq-
dh\��ne_dkhjghc�mklZgh\db�g_�lhevdh�\�h^ghhihjgu_��gh�b�\�^\mhihjgu_�i_jbh^u
rZ]Z�� ^bkdhj^Zglghklvx� k_]f_glh\� lmeh\bsZ� b� \ujZ`_gghc� Zkbff_ljb_c� h^gh-
bf_gguo�ihdZaZl_e_c�

Ihemq_ggu_�djbl_jbb�\�ijbf_g_gbb�bo�^h�b�ihke_�objmj]bq_kdh]h�e_q_gby�b�\
khihklZ\e_gbb�k�debgbq_kdhc�kbfilhfZlbdhc�iha\heyl�bamqblv�aZ\bkbfhklv�nmgd�
pbhgZevguo�bkoh^h\�hl�nhgh\hc�khklhyl_evghklb�dhfi_gkZlhjguo�f_oZgbafh\�b
ijh]ghabjh\Zlv�[bhf_oZgbq_kdmx�p_e_khh[jZaghklv�wg^hijhl_abjh\Zgby�

EBL?J:LMJ:
:�K�<bl_gahg��?�F�Fbjhgh\��D�:�I_ljmrZgkdZy��:�:�Kdh[ebg��Bkdmkkl\_ggZy�dhjj_dpby�^\b`_gbc�ijb�iZlh-
eh]bq_kdhc�oh^v[_��±�F���������±�����k�

DhglZdlguc�Z^j_k��Jhkkby����������]�?dZl_jbg[mj]��;Zgdh\kdbc�i_j����=NMG�MGBBLH

bf�ijhn�<�>�QZdebgZ����������l_e���������������������nZdk������������e-mail: uniitos@mail.utnet.ru.



IHEB:DJBE:FB>GU?�=?EB�IJB�F:EUO�>?NHJF:PBYO

:�<��GZmf_gdh��<�X��GZmf_gdh���?�X��Dbabq_gdh��:�<��SmjdbgZ

Jhkkbckdbc�]hkm^Zjkl\_gguc�f_^bpbgkdbc�mgb\_jkbl_l
Bgklblml�ieZklbq_kdhc�objmj]bb�b�dhkf_lheh]bb�FA�JN

IhebZdjbeZfb^gu_� ]_eb� gZoh^yl�rbjhdh_� ijbf_g_gb_� ^ey� dhjj_dpbb� ^_-
n_dlh\�ebpZ�b�l_eZ�q_eh\_dZ��GZjy^m�k�^jm]bfb�k\hckl\Zfb�\yadhmijm]b_�k\hc-
kl\Z�]_e_c�kms_kl\_ggh�\ebyxl�gZ�k\hckl\Z�ldZg_c��\�dhlhju_�wlb�]_eb�\\h^yl-
ky�

P_evx�^Zgghc�jZ[hlu�y\ey_lky�hij_^_e_gb_�baf_g_gbc�\yadhmijm]bo�iZjZ-
f_ljh\��ijb�fZeuo�^_nhjfZpbyo�^ey�jZaebqguo�iZjlbc�ijhfure_ggh]h�ijhba-
\h^kl\Z�ihebZdjbeZfb^gh]h�]_ey��nbjfu��Bgl_jnZe��

>ey�ZgZebaZ�khhlghr_gby�`b^dhc�b�l\_j^hc�nZau�]b^jh]_e_c�b�hij_^_e_gby
bo�\yadhmijm]bo�k\hckl\�bkihevah\Zg�^bgZfbq_kdbc�f_lh^�d\Zjp_\h]h�j_ahgZ-
lhjZ�ijb�lhesbg_�bkke_^m_fuo�h[jZaph\�]b^jh]_e_c�����fdf��Kmlv�f_lh^Z�aZ-
dexqZ_lky�\�lhf��qlh�gZ�ih\_joghklv�iv_ahd\ZjpZ�gZghkblky�]_ev�b�ijb`bfZ_l-
ky� k\_jom� d\Zjp_\hc� ieZklbgdhc�� dhlhjZy� fh`_l� \_jlbdZevgh� i_j_f_sZlvky�
f_gyy�ijb� wlhf�\_ebqbgm� aZahjZ��dm^Z�ihf_s_g�bkiulm_fuc� ]_ev��F_oZgbq_-
kdb_�dhe_[Zgby�iv_ahd\ZjpZ�aZ^Zxlky�ih^Zq_c�kbgmkhb^Zevgh]h�we_dljbq_kdh]h
gZijy`_gby�� �:gZebabjm_lky�gZ\_^_ggh_�iv_ahd\Zjp_f�gZijy`_gb_�\�mkeh\byo
j_ahgZgkZ��Ih�k^\b]m�j_ahgZgkghc�qZklhlu�b�rbjbg_�j_ahgZgkghc�djb\hc�jZk-
kqblu\Zxlky�fh^mev�k^\b]Z�b�dhwnnbpb_gl�\yadhklb�]_e_c�

Ihemq_ggu_�j_amevlZlu�k\b^_l_evkl\mxl�h�lhf��qlh�\yadhmijm]b_�oZjZdl_-
jbklbdb�]_e_c�aZ\bkyl�hl�iZjlbc��LZd��fh^mev�k^\b]Z�f_gy_lky�[he__�q_f�\���
jZa��dhwnnbpb_gl�\yadhklb�±�\���jZa�

LZdb_�baf_g_gby� \yadhmijm]bo� k\hckl\�ihebZdjbeZfb^gh]h� ]_ey� \� aZ\bkb-
fhklb�hl�ijhba\h^kl\_gghc�iZjlbb�fh]ml�[ulv�h^gbf�ba�djbl_jb_\�ijb�\u[hj-
d_�]_ey�^ey�ijh\_^_gby�ieZklbq_kdbo�hi_jZpbc�



;BHF?O:GBQ?KD:Y�HP?GD:�NMGDPBHG:EVGUO
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H>GHWL:IGH=H�><MKLHJHGG?=H�LHL:EVGH=H
WG>HIJHL?ABJH<:GBY�L:AH;?>J?GGUO�KMKL:<H<

F�;��G_]j__\Z��<�:��R_g^_jh\��A�<��DhrdZj_\Z
=M�GP�J<O�<KGP�KH�J:FG��Bjdmlkd��Jhkkby

P_ev� jZ[hlu� ��bamq_gb_� b� hp_gdZ�nmgdpbb�gb`gbo� dhg_qghkl_c� m� [hevguo
^\mklhjhggbf�dhdkZjljhahf�ihke_�hi_jZpbb��h^ghwlZigh]h� �^\mklhjhgg_]h�lh-
lZevgh]h�wg^hijhl_abjh\Zgby��lZah[_^j_gguo�kmklZ\h\��LWLK��
F_lh^u� bkke_^h\Zgby�� klZlhf_ljby� b� ih^h]jZnby� \� mkeh\byo� ih\ur_gguo

nmgdpbhgZevguo�gZ]jmahd�>���@��NmgdpbhgZevgu_�\hafh`ghklb�gb`gbo�dhg_q-
ghkl_c�hp_gb\Zebkv�ijb�^\mhihjghf�klhygbb� �\_ebqbghc�fZdkbfZevghc�\_kh-
\hc�gZ]jmadb�gZ�dZ`^mx�ba�dhg_qghkl_c��Ijb� �oh^v[_�ih�jZaghmjh\g_\uf� �ih-
\_joghklyf� � ��ijh^he`bl_evghklvx�i_jbh^h\�h^bghqghc�b�^\hcghc�hihju�dh-
g_qghklb��ijhoh^ys_c�ih�\ukhdhfm�mjh\gx�
H[ke_^h\Zgh����[hevguo������`_gsbg�b���fm`qbg�\�^hhi_jZpbhgghf�i_jbh^_

b�\�kjhdb���b����f_kyp_\�ihke_�LWLK�� �>h�hi_jZpbb�\k_�[hevgu_�bf_eb�bg\Z-
eb^ghklv�,���,,��]jmiiu��b�\�ih\k_^g_\ghc�`bagb�i_j_^\b]Zebkv�k�ihfhsvx�dhk-
lue_c�beb� ljhklb��;hevguf� �ijh\_^_gh� h^ghwlZigh_� �^\mklhjhgg__�LWLK ih
Z[khexlguf�hjlhi_^bq_kdbf��ihdZaZgbyf�>�@�
J_amevlZlu� [bhf_oZgbq_kdbo� bkke_^h\Zgbc� ihdZaZeb�� qlh� q_j_a� ��� f_kyp_\

ihke_�hi_jZpbb�g_�ijhbkoh^bl�nmgdpbhgZevgh]h�\ujZ\gb\Zgby�b�ihegh]h�\hk-
klZgh\e_gby�nmgdpbb�gb`gbo�dhg_qghkl_c��<f_kl_�k�wlbf���mklZgh\e_gZ��iheh-
`bl_evgZy� ^bgZfbdZ� jhklZ� nmgdpbhgZevguo� \hafh`ghkl_c� gb`gbo� dhg_qgh-
kl_c��\ujZ`ZxsZyky�\�m\_ebq_gbb�hihjhkihkh[ghklb�b�mf_gvr_gbb�Zkbff_l-
jbc�klhygby��b�oh^v[u��m\_ebq_gbb�Z^Zilb\guo�b�mf_gvr_gbb�dhfi_gkZlhjguo
baf_g_gbc�oh^v[u��Ihemq_ggu_�^Zggu_�iha\heyxl�ijh]ghabjh\Zlv�^Zevg_cr__
\hkklZgh\e_gb_�hihjgh�^\b]Zl_evghc�nmgdpbb�gb`gbo�dhg_qghkl_c�\�[he__�hl-
^Ze_ggu_�kjhdb�ihke_��h^ghwlZigh]h�^\mklhjhgg_]h�lhlZevgh]h�wg^hijhl_abjh-
\Zgby�lZah[_^j_gguo�kmklZ\h\�

Ebl_jZlmjZ

��Fbl_e_\Z�A�F��b�^j�����F_lh^u�ih\ur_gby�bgnhjfZlb\ghklb�klZlh]jZnbq_kdbo�bkke_^h-
\Zgbc�\�ljZ\fZlheh]bb�b�hjlhi_^bb��L_a. ̂ hde��,,�\k_khxa��dhgn���Jb]Z��������L�����K������
��R_g^_jh\�<�:���G_]j__\Z�F�;����Kihkh[�^bZ]ghklbdb�gZjmr_gby�nmgdpbb�lZah[_^j_gguo

kmklZ\h\��IZl_gl�1��������������
3. R_g^_jh\�<�:���DhrdZj_\Z�A�<���G_]j__\Z�F�;���LhlZevgh_�wg^hijhl_abjh\Zgb_��lZah-

[_^j_ggh]h�kmklZ\Z��ihdZaZgby�b�ijhlb\hihdZaZgby��K[��l_a��^hde��x[be��gZmq.-ijZd��dhgn�
³<hijhku�ljZ\fZlheh]bb�b�hjlhi_^bb´���Bjdmlkd���������K������

DhglZdlguc�Z^j_k��Jhkkby�����������Bjdmlkd��;�J_\hexpbb����
=M�GP�J<O�<KGP�KH�J:FG��l_e����������
G_]j__\Z�FZjbgZ�;hjbkh\gZ���^hfZrgbc�l_e_nhg�±�������
e-mail: negreeva@yandex.ru
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:�F�Hjze
F_^bdh���bg`_g_jguc�p_glj��Fhkd\Z

Bkke_^h\Zgb_�[bhf_oZgbdb�iha\hghqgbdZ�ij_^klZ\ey_l�ljm^gh�jZaj_rbfmx
aZ^Zqm�\�kbem�\ukhdhc�kljmdlmjghc�b�^bgZfbq_kdhc�keh`ghklb�h[t_dlZ�bkke_-
^h\Zgby�

Gh\uc�f_lh^�±�kbkl_fguc�ZgZeba�j_gl]_gh]jZff�iha\hghqgbdZ�jZajZ[hlZg�k
p_evx�jZkihagZgby��j_]bkljZpbb��dhibjh\Zgby�b�i_j_^Zqb�\�m^h[ghc�^ey�\jZqZ
b�dhfivxl_jZ�nhjf_�\k_c�^bZ]ghklbq_kdb�agZqbfhc�bgnhjfZpbb�h[�hkh[_ggh-
klyo�ijhkljZgkl\_ggh]h�iheh`_gby�b�fhjnheh]bb�iha\hghqgbdZ�dZ`^h]h�[hev-
gh]h��hibkZgb_�dhlhjuo�ijhba\h^blky�k�mq_lhf�_]h�p_ehklghklb�

Kbkl_fguc� ZgZeba�j_gl]_gh]jZff�\dexqZ_l�� klZg^Zjlbabjh\Zggmx�j_gl]_-
gh]jZnbx�iha\hghqgbdZ�� ]jZnbq_kdmx�j_]bkljZpbx�gZ�[eZgd_�K:JI� k�ihfh-
svx�yaudZ�ko_fZlbabjh\Zgguo�bah[jZ`_gbc��J_amevlZlhf�hibkZgby�klZgh\blky
kbkl_fgZy� fh^_ev� iha\hghqgbdZ�� hljZ`ZxsZy� bg^b\b^mZevgu_� hkh[_gghklb
dZ`^h]h�[hevgh]h��\k_]h�k\ur_�����ijbagZdh\��

>Zggu_�kbkl_fgh]h�ZgZebaZ�j_gl]_gh]jZff�lj_o�hl^_eh\�iha\hghqgbdZ����
[hevguo��fm`qbg������`_gsbg�����\�\hajZkl_�hl���^h����e_l��ih^\_j]Zebkv�klZ-
lbklbq_kdhc�h[jZ[hld_�gZ�i_jkhgZevghf� �dhfivxl_j_��;ueb�jZajZ[hlZgu�dhf-
ivxl_jgu_�klhoZklbq_kdb_�fh^_eb�iha\hghqgbdZ�

JZajZ[hlZgZ�dhfivxl_jgZy�fh^_ev� ©ghjfZevgh]hª�iha\hghqgbdZ�b�\uy\e_-
gu�aZdhghf_jghklb�kf_s_gbc�iha\hgdh\�\� ©ghjfZevguoª�mkeh\byo��Mqblu\Z-
ebkv��kj_^gyy�qZklhlZ��mjh\_gv��ghf_j�iha\hgdZ��b�\_ebqbgZ��hl���ff�b�[he__�
i_j_^gbo�b� aZ^gbo� kf_s_gbc�iha\hgdh\�r_cgh]h�b�ihykgbqgh]h� hl^_eh\�ijb
hlkmlkl\bb�debgh\b^ghc�^_nhjfZpbb�l_e�iha\hgdh\�

Bamq_gh�\ebygb_�iheh`_gby�dj_klpZ�b�nhjfu�]jm^gh]h�dbnhaZ��\uy\ey_fu_
gZ�j_gl]_gh]jZffZo�\�kZ]bllZevghc�ijh_dpbb��gZ�kf_s_gb_�iha\hgdh\�\�r_c-
ghf�b�ihykgbqghf�hl^_e_�iha\hghqgbdZ��H[gZjm`_gh�qlh�^ey�dZ`^h]h�iheh`_-
gby�dj_klpZ�b�nhjfu� ]jm^gh]h�dbnhaZ�kms_kl\mxl� aZdhghf_jghklb�jZkij_^_-
e_gby� klZlbq_kdhc� gZ]jmadb�� h[mkeh\eb\Zxsb_� oZjZdl_jgu_� kf_s_gby� ih^-
\b`guo�iha\hgdh\�r_cgh]h�b�ihykgbqgh]h�hl^_eh\�

LZdbf�h[jZahf�� dhfivxl_jgh_�fh^_ebjh\Zgb_�^Zgguo� kbkl_fgh]h� ZgZebaZ
j_gl]_gh]jZff� iha\hghqgbdZ� ^_fhgkljbjm_l� ijbgpbibZevgmx� \hafh`ghklv
bkke_^h\Zgby� [bhf_oZgbq_kdbo� aZdhghf_jghkl_c� b� \aZbfhaZ\bkbfhkl_c� ijh-
kljZgkl\_ggh]h�iheh`_gby�jZaebqguo�hl^_eh\�iha\hghqgbdZ�q_eh\_dZ�gZ�hkgh-
\_�h[t_dlb\ghc�bgnhjfZpbb��kh^_j`Zs_cky�gZ�j_gl]_gh]jZffZo�

Fhb�jZ[hqb_�l_e_nhgu�
(095) 243 - 5196
(095) 243 - 53565
(095) 243 - 7628

��������Fhkd\Z�
Dmlmah\kdbc�ij�l������
F_^bdh���bg`_g_jguc�p_glj�
>�f�g���Hjze�:e_dkZg^j�FboZceh\bq

Email: a_orel@chat.ru
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>BKLJ:DPBHGGH�DHFIJ?KKBHGGHF�HKL?HKBGL?A?

:�<�Ihidh\��G�D�QbdhjbgZ��K�:�?jhn__\� F�K�KZcnml^bgh\��>�:�Ihidh\
JGP��<LH� bf_gb�ZdZ^_fbdZ�=�:�BebaZjh\Z, ]�Dmj]Zg��Jhkkby

P_ev� bkke_^h\Zgby�� \uykg_gb_� fhjnhnmgdpbhgZevgh]h� khklhygby� furp� ijb
m^ebg_gbb�]he_gb�wdki_jbf_glZevguo�`b\hlguo�f_lh^hf�ihke_^h\Zl_evgh]h�^b-
kljZdpbhggh�dhfij_kkbhggh]h� hkl_hkbgl_aZ� �i_j_m^ebg_gb_� dhklb� k� ihke_^mx-
sbf�h^ghfhf_glguf�k[eb`_gb_f�dhklguo�qZkl_c�j_]_g_jZlZ�^h�bo�dhglZdlZ��
F_lh^u� bkke_^h\Zgby: klbfmeypbhggZy� we_dljhfbh]jZnby�� k\_lh\Zy� b� ijh-
k\_qb\ZxsZy�we_dljhggZy�fbdjhkdhiby��Ij_iZjZlu�\_jog_c��kj_^g_c�b�gb`g_c
lj_l_c�i_j_^g_c�[hevr_[_jph\hc��MTA )�b�bdjhgh`ghc (MG )�furp�hdjZrb\Z-
eb� ]_fZlhdkbebg�whabghf�b�ih�f_lh^m�<Zg�=bahgZ� H[ke_^h\Zgh� ��� \ajhkeuo
[_kihjh^guo�kh[Zd�
J_amevlZlu� bkke_^h\Zgby�� GZ� ��� kmldb� ^bkljZdpbb� M �hl\_lu� MTA � b MG
hi_jbjh\Zgghc�dhg_qghklb�kgb`_gu�gZ�������b�������hl�bkoh^gh]h�mjh\gy��GZ
���kmldb�^bkljZdpbb�kgb`_gb_�gZ�������b������ijh^he`Zehkv��M^ebg_ggZy�gZ
����kd_e_lgZy�furpZ�d�dhgpm�i_jbh^Z�^bkljZdpbb�bf__l�g_h^ghjh^gh_�kljh_-
gb_��<�g_c�ijh^he`Zxlky�ijhp_kku�j_iZjZlb\ghc�j_]_g_jZpbb�\gmljb�ij_^km-
s_kl\mxsbo�b�gh\hh[jZah\Zgb_�gh\uo�fur_qguo�\hehdhg��Q_j_a�kmldb�ihke_
dhfij_kkbb�gZ�mjh\g_�^bkljZdpbhggh]h�j_]_g_jZlZ�\�furpZo�ihy\eyxlky�^_]_-
g_jZlb\gh�baf_g_ggu_�fur_qgu_�\hehdgZ��mkbeb\Z_lky�fZdjhnZ]ZevgZy�j_Zd-
pby�kljhfu�hj]ZgZ�b�]b[g_l�qZklv�dZibeeyjh\�fbdjhpbjdmeylhjgh]h�jmkeZ��qlh
dhfi_gkbjm_lky� j_iZjZlb\gh�j_]_g_jZlhjgufb� ijhp_kkZfb� \� \b^_� Zdlb\gh]h
fbhnb[jbeeh]_g_aZ�\gmljb�fur_qguo�\hehdhg��<�i_jbh^_�nbdkZpbb�]he_gb�b
q_j_a�f_kyp� ihke_� kgylby� ZiiZjZlZ� ]bklheh]bq_kdh_� kljh_gb_� b� mevljZkljmd-
lmjgZy�hj]ZgbaZpby�furpu�g_�hlebqZxlky�hl�ihemq_gguo�gZfb�jZg__�^Zgguo
ijb�^bkljZdpbhgghf�hkl_hkbgl_a_� :dlb\gZy�ijhebn_jZpby�nb[jh[eZklh\��i_-
j_kljhcdZ�\hehdgbkluo�kljmdlmj�b�fbdjhpbjdmeylhjgh]h�jmkeZ�\�nZkpbyo�b�Zd-
lb\baZpby� [bhkbgl_lbq_kdbo� ijhp_kkh\� \� l_ghpblZo� kh[kl\_ggh]h� kmoh`beby
furpu��gZoh^ys_]hky� \g_� ahgu�^bkljZdpbb�� k\b^_l_evkl\h\Zeb� h�gZijZ\e_g-
ghf� j_]_g_jZpbhgghf� jhkl_� dheeZ]_gh\uo� kljmdlmj�� :gZeh]bqgu_� y\e_gby
ijhbkoh^yl�b�\�i_jbfbabb�furp��Dhfij_kkby�dhklgh]h�j_]_g_jZlZ�ihke_�m^eb-
g_gby�]he_gb�\uau\Z_l�kfbgZgb_�dheeZ]_gh\uo�nb[jbee��b�Zjobl_dlhgbdZ�bo�\
kljhf_�hj]ZgZ�hklZ_lky�baf_g_gghc�^h�dhgpZ�i_jbh^Z�nbdkZpbb�]he_gb�\�ZiiZ-
jZl_��F�hl\_lu�MTA �b�MG �hi_jbjh\Zgghc�]he_gb�gZ����kmldb�nbdkZpbb�hklZ-
xlky�kgb`_ggufb�b�khklZ\eyxl�������b�������hl�bkoh^gh]h�mjh\gy,�\�k\yab�k
bgl_gkbnbdZpb_c� nbabheh]bq_kdhc b� j_iZjZlb\ghc� j_]_g_jZpb_c� fur_qguo
\hehdhg��khijh\h`^Z_fhc�hlq_leb\uf�m]g_l_gb_f�nmgdpbb��D����fm�^gx�nbd-
kZpbb� ]he_gb� ihy\ey_lky� l_g^_gpby� d� \hkklZgh\e_gbx� [bhwe_dljbq_kdhc� Zd-
lb\ghklb��Q_j_a� ��� ^g_c� ihke_� kgylby� ZiiZjZlZ�� g_kfhljy� gZ� lh�� qlh� furpZ
ij_^klZ\ey_lky�\iheg_�aj_ehc�mevljZkljmdlmjghc�hj]ZgbaZpb_c��\�g_c�ijh^he-
`Zxl�kh\_jr_gkl\h\Zlvky�we_f_glu�khdjZlbl_evghc�b�ijh\h^ys_c�kbkl_f�
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 Ihih\�>�<�
��Lbfhn__\�:�;�

��<bgh]jZ^h\Z�H�E�



�=GP�JN�Bgklblml�f_^bdh�[bheh]bq_kdbo�ijh[e_f�J:G��Fhkd\Z��Jhkkby


�BID�NM�©F_^[bhwdklj_fª�ijb�FA�JN

P_ev�jZ[hlu��Bamqblv�baf_g_gby�fur_qghc�`_kldhklb�ijhbkoh^ys__
ih^�\ha^_ckl\b_f�[_ahihjghklb�k�ijbf_g_gb_f�bkdmkkl\_gghc�klbfmeypbb
�BK��hihjguo�ahg�klhiu��Ij_^iheZ]Z_lky��qlh�ijb�hihjghc�jZa]jmad_�BK
]em[hdbo� j_p_ilhjh\� ^Z\e_gby� hihjguo� ahg� klhiu�� \uah\_l� mf_gvr_gb_
l_fih\�kgb`_gby�fur_qghc�`_kldhklb�b�\_ghagh]h�lhgmkZ�

F_lh^u��>ey�fh^_ebjh\Zgby�[_ahihjghklb�bkihevah\Zeky�f_lh^�kmohc
bff_jkbb��Bkke_^h\Zgb_� khklhyeh�ba�^\mo� k_jbc��dhgljhevghc���q� kmohc
bff_jkbb� b� wdki_jbf_glZevghc��� q� kmohc� bff_jkbb� k�BK� hihjguo� ahg
klhiu��k���ih���qZk���jZaZ�ih����fbg��I_j_ju\�f_`^m�k_jbyfb�khklZ\be����
^g_c�

>ey�BK� hihjguo� ahg� klhiu� bkihevah\Zeb� dhfi_gkZlhj� hihjghc� jZa-
]jmadb� �DHJ���Ihi_j_f_ggh_�^Z\e_gb_�fh^_ebjh\Zeh�j_Zdpbx�hihju�ijb
ehdhfhpbyo� gZ� iylhqgmx� b� iexkg_\mx� ahgu� klhiu� \� j_`bf_�� ��� fbg
oh^v[Z�����rZ]�fbg�����fbg�[_]�����rZ]�fbg��

>ey� hp_gdb� f_oZgbq_kdbo� k\hckl\� furp� bkihevah\Zeb� f_lh^� j_ah-
gZgkguo�dhe_[Zgbc�b�ihdZaZl_ev�ihi_j_qghc�`_kldhklb��D���Mjh\_gv�jZk-
keZ[e_gby�furp�dhgljhebjh\Zeky�WF=�h[jZlghc�k\yavx��WF=�ihdhy�kh-
klZ\eyeZ�����fd<��Ijb�ij_\ur_gbb�aZ^Z\Z_fh]h�mjh\gy�bkiulm_fuc�ihem-
qZe� a\mdh\hc� kb]gZe�� Bkke_^h\Zgb_� ijh\h^behkv� \� iheh`_gbb� gZ� [hdm�
m]he� \� lZah[_^j_gghf� kmklZ\_� ���°�� \� dhe_gghf� ���°�� \� ]he_ghklhighf
110°��F_klhiheh`_gb_�we_dljh^h\�b�Z\lhdhe_[Zl_evgh]h�^ZlqbdZ�nbdkbjh-
\Zehkv�

Ihemq_ggu_� j_amevlZlu�� ��qZk� bff_jkby� ijb\_eZ� d� aZf_lghfm� kgb-
`_gbx� ihi_j_qghc� `_kldhklb� ijyfhc� furpu� [_^jZ� b� dZf[Zeh\b^ghc
furpu�� Bkdmkkl\_ggZy� klbfmeypby� hihjguo� ahg� klhiu� ij_iylkl\h\ZeZ
kgb`_gbx�`_kldhklb� ijyfhc�furpu� [_^jZ� b� \� _s_� [hevr_c� kl_i_gb²
kgb`_gbx�`_kldhklb�dZf[Zeh\b^ghc�furpu�m�\k_o�bkiulm_fuo�

<u\h^u�� Ihemq_ggu_� j_amevlZlu� fh]ml� k\b^_l_evkl\h\Zlv� \� ihevam
]bihl_au�h�ljb]_jghc�jheb�j_p_ilhjh\�hihjguo�ahg�klhiu�\�jZa\blbb�fu-
r_qghc�Zlhgbb�\�mkeh\byo�[_ahihjghklb�

DhglZdlguc�Z^j_k���������]��Fhkd\Z��Ohjhr_\kdh_�r�����:
L_e_nhg�����������������
E-mail: popov_danil@mail.ru
Ihih\�>Zgbbe�<bdlhjh\bq
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E:;BJBGL:�>EY�BKKE?>H<:GBY�<?KLB;MEYJGH=H�LHGMK:

Q?EH<?D:

D��?��Ihih\��;��G��Kf_lZgbg��=��<��Dh`bgZ
Bgklblml�ijh[e_f�i_j_^Zqb�bgnhjfZpbb�J:G��Fhkd\Z��JN

Ih^^_j`Zgb_�jZ\gh\_kby�]heh\u�b�l_eZ�q_eh\_dZ�hkms_kl\ey_lky�ijb�mqZklbb
\_klb[meyjghc� Znn_j_glZpbb� ±� ihlhdZ� g_j\guo� bfimevkh\�� ihklmiZxsbo� hl
k_gkhjguo� hj]Zgh\� ijZ\h]h� b� e_\h]h� eZ[bjbglh\��WlZ� lhgbq_kdZy� Zdlb\ghklv
ghkbl�gZa\Zgb_� \_klb[meyjgh]h� lhgmkZ��GZdehgu� ]heh\u� khijh\h`^Zxlky� _]h
fh^meypb_c���m\_ebq_gb_f�qZklhlu�bfimevkZpbb�gZ�klhjhg_�eZ[bjbglZ��jZkih-
eh`_ggh]h�\ur_��b� kgb`_gb_f� Zdlb\ghklb�gZ�ijhlb\hiheh`ghc� klhjhg_��Dh-
ebq_kl\_ggmx�hp_gdm�\_klb[meyjgh]h�lhgmkZ�fh`gh�ihemqblv�ijb�ihfhsb�f_-
lh^Z�]Zev\Zgbq_kdhc�\_klb[meyjghc�klbfmeypbb��=<K���ihkdhevdm�\�hkgh\_�nb-
abheh]bq_kdh]h�^_ckl\by�=<K�e_`bl�fh^meypby� lhgbq_kdhc� Zdlb\ghklb�g_j\-
guo�\hehdhg�\�\_klb[meyjguo�g_j\Zo�ihklhygguf�we_dljbq_kdbf�lhdhf� ±�ih-
\ur_gb_�qZklhlu�bfimevkZpbb�ijb�dZlh^ghc�klbfmeypbb�b�__�ihgb`_gb_�ijb
Zgh^ghc��Hkh[ufb�ij_bfms_kl\Zfb�^ey�bkke_^h\Zgby�\_klb[meyjgh]h� lhgmkZ
h[eZ^Z_l�fhgZmjZevgZy�=<K��dh]^Z�klbfmebjmxsbc�lhd�ih^Z_lky�gZ�h^bg�khk-
p_\b^guc� hljhklhd��ihkdhevdm� \� wlbo� mkeh\byo�ijhy\eyxlky� jZaebqby�f_`^m
Zgh^guf�b�dZlh^guf�klbfmeZfb��?keb�wnn_dlb\ghklv�dZlh^gh]h� klbfmeZ� l_f
\ur_��q_f�[hevr_�kbeZ�lhdZ��lh�wnn_dlb\ghklv�Zgh^gh]h�klbfmeZ�h]jZgbq_gZ
mjh\g_f�lhgbq_kdhc�Zdlb\ghklb�\�klbfmebjm_fhf�\_klb[meyjghf�g_j\_��Dh]^Z
bgl_gkb\ghklv� Zgh^gh]h� klbfmeZ� ^hklZlhqgh� \_ebdZ� ^ey� iheghc� [ehdZ^u� Zd-
lb\ghklb�\_klb[meyjguo�Znn_j_glh\��__�^Zevg_cr__�ih\ur_gb_�m`_�g_�[m^_l
khijh\h`^Zlvky�m\_ebq_gb_f�\_klb[meyjguo�j_Zdpbc��GZ�wlhc�jZagbp_�f_`^m
Zgh^guf�b�dZlh^guf�klbfmeZfb�b�hkgh\Zg�ij_^eZ]Z_fuc�gh\uc�ih^oh^�d�bk-
ke_^h\Zgbx�\_klb[meyjgh]h�lhgmkZ�m�q_eh\_dZ��dhlhjuc�\dexqZ_l�����bkihevah-
\Zgb_�fhgZmjZevghc�=<K�����bkke_^h\Zgb_�djb\hc�\h\e_q_gby�^ey�^Zgghc�\_k-
lb[meyjghc� j_Zdpbb� \� rbjhdhf� ^bZiZahg_� bgl_gkb\ghkl_c� klbfmeypbb�� ��
kjZ\gbl_evguc�ZgZeba�djb\uo�\h\e_q_gby�^ey�Zgh^ghc�b�dZlh^ghc�klbfmeypbb�
Djb\Zy�\h\e_q_gby�^ey�dZlh^gh]h�klbfmeZ�[m^_l�bf_lv�fhghlhgguc�oZjZdl_j�
lh]^Z�dZd�ijb�Zgh^ghc�klbfmeypbb�k�m\_ebq_gb_f�kbeu�lhdZ�\_ebqbgZ�j_Zdpbb
\uc^_l�gZ�ieZlh��Bgufb�keh\Zfb��ijb�[he__�gbadhf�mjh\g_�\_klb[meyjgh]h�lh-
gmkZ�\uoh^�gZ�ieZlh�[m^_l�^hklb]Zlvky�ijb�f_gvr_c�kbe_�lhdZ��KbeZ�lhdZ��ijb
dhlhjhc� ^\_� djb\u_� \h\e_q_gby� jZahc^mlky�� fh`_l� kem`blv� dhebq_kl\_gguf
ihdZaZl_e_f�\_klb[meyjgh]h�lhgmkZ��<�^hdeZ^_�[m^ml�ij_^klZ\e_gu�j_amevlZlu
bkke_^h\Zgby�\_klb[meyjgh]h�lhgmkZ�m�a^hjh\uo�ex^_c�k�bkihevah\Zgb_f�\�dZ-
q_kl\_�l_klZ�ihaghc�j_Zdpbb�\k_]h�l_eZ��j_]bkljbjm_fhc�f_lh^hf�klZ[beh]jZ-
nbb��JZ[hlZ� \uiheg_gZ� ijb� ih^^_j`d_� Jhkkbckdh]h�nhg^Z�nmg^Zf_glZevguo
bkke_^h\Zgbc��]jZgl���������������

101447, Fhkd\Z��;��DZj_lguc�i_j�������BIIB�J:G��E-mail: popov@iitp.ru.
L_e������������������Ihih\�DhgklZglbg�?\]_gv_\bq�



BKKE?>H<:GB?�<HAFH@GHKLB�KL:;BEBA:PBB�IHYKGBQGUO
IHA<HGHQGUO�K?=F?GLH<�IJB�>?=?G?J:LB<GHC

G?KL:;BEVGHKLB�F?LH>HF�KDE?JHABJH<:GBY�FY=DBO
LD:G?C

:�B��Ijh^Zg��<�:��Dhe_kgbq_gdh��<�:��KlZm^_�

F�X��DZjibgkdbc��B�:��Km[[hlZ
Bgklblml�iZlheh]bb�iha\hghqgbdZ�b�kmklZ\h\�bf. ijhn��F�B��Kbl_gdh

:FG�MdjZbgu��OZjvdh\��MdjZbgZ

P_ev�jZ[hlu��Bamqblv�oZjZdl_j� k^\b]h\uo�gZ]jmahd�\�ihykgbqghf�iha\h-
ghqghf�^\b]Zl_evghf�k_]f_gl_��II>K��ijb�kde_jhabjh\Zgbb�fur_qghc�ldZgb�

F_lh^u��H[t_dlhf�bkke_^h\Zgby�y\beZkv��kha^ZggZy�gZfb��dhg_qgh�
we_f_glgZy�fh^_ev�II>K��JZkq_l�ijhba\h^beky�k�ihfhsvx�ijh]jZffgh]h
dhfie_dkZ�&26026�0�^ey�jZkq_lZ�gZijy`_ggh�^_nhjfbjh\Zgguo�khklhygbc�
Djbl_jb_f�hp_gdb�klZ[bevghklb�iha\hghqgh]h�k_]f_glZ�ijb�k^\b]h\uo�gZ]jma-
dZo�y\eyeZkv�\_ebqbgZ�gZijy`_gbc�\�ahg_�fy]dbo�ldZg_c�

<�j_amevlZl_�ijh\_^_gguo�jZkq_lh\�m^Zehkv�mklZgh\blv��qlh�ijb�k^\b]h\uo
mkbebyo�kde_jhabjh\ZggZy�ldZgv�fh`_l�[jZlv�gZ�k_[y� agZqbl_evgmx�qZklv�gZ-
]jmadb��jbk�����Z��[���Ijb�wlhf�h^bg�we_f_gl�\hkijbgbfZ_l�jZkly]b\Zxsb_�mkb-
eby��Z�^jm]hc� ±�k`bfZxsb_� �\� aZ\bkbfhklb�hl�gZijZ\e_gby� k^\b]Zxsbo�mkb-
ebc���Ihfbfh�wlh]h��dZd�\b^gh�gZ�jbk����[��aZ�kq_l�mqZkldh\�kde_jhabjh\Zgghc
ldZgb�ijhbkoh^bl�kgb`_gb_�gZijy`_gby�\�ahg_�f_`iha\hgdh\h]h�^bkdZ�

Jbk�����JZkij_^_e_gb_�gZijy`_gbc�\�ldZgyo�ihykgbqgh]h�iha\hghqgh]h
^\b]Zl_evgh]h�k_]f_glZ�ih^�\ha^_ckl\b_f�k^\b]h\hc�gZ]jmadb

Z��bglZdlguc�k_]f_gl��[��k_]f_gl�ihke_�kde_jhabjmxs_c�l_jZibb

<u\h^u��M`_klhq_gb_�fur_qgh�k\yahqgh]h�dhfie_dkZ� aZ� kq_l� aZf_s_gby
fur_qghc� ldZgb�gZ� kde_jhabjh\Zggmx� \�f_`hklbklhc� ahg_�ijb�jZkq_l_� k� aZ-
^Zgghc�gZ]jmadhc�ijb\h^bl�d��Z��mf_gvr_gbx�^_nhjfZpbc�ldZg_c�k_]f_glZ�dZd
\� ahg_�fy]dbo� ldZg_c�� lZd�b�\� ahg_�f_`iha\hgdh\h]h�^bkdZ��[�� kgb`_gbx�gZ-
ijy`_gbc�\�ahg_�f_`iha\hgdh\h]h�^bkdZ�

�������MdjZbgZ��OZjvdh\��me�ImrdbgkdZy����
E-mail: medicine@online.kharkov.ua
����������������DZjibgkdbc�FboZbe�Xjv_\bq



;BHF?O:GBD:�IHA<HGHQGBD:�B�IHD:A:L?EB�KHKLHYGBY
<?=?L:LB<GHC�G?J<GHC�KBKL?FU

L�F�JZ^Z_\Z��<�B�;hjbkh\��B�=�Fykgbdh\��W�B�DZiey��E�:�N_^hjh\bq�
=�F�>Zgbevp_\Z��B�:�LjmrbgZ��K�:�DmjdbgZ��F�:�JZ^Z_\

Gb`_]hjh^kdZy�]hkm^Zjkl\_ggZy�f_^bpbgkdZy�ZdZ^_fby��G�Gh\]hjh �̂�Jhkkby

P_ev� jZ[hlu�� bamqblv� \ebygb_� jZaebqguo� iheh`_gbc�r_cgh]h� hl^_eZ� iha\h-
ghqgbdZ� �©ihagu_�ijh[uª��gZ�ihdZaZl_eb�jZ[hlu�\_]_lZlb\ghc�g_j\ghc�kbkl_-
fu�ih�iZjZf_ljZf�bkoh^gh]h�g_cjh\_]_lZlb\gh]h�lhgmkZ��GB<L���g_cjh\_]_lZ-
lb\ghc�j_Zdlb\ghklb��G<J���g_cjh\_]_lZlb\gh]h�h[_ki_q_gby��G<H��
F_lh^u��debgbq_kdh_�gZ[ex^_gb_�ijh\_^_gh�����[hevguf�h[h_]h�iheZ�\�\ha-
jZkl_�hl���^h����e_l�k�ghjfZevguf��dhgljhevgZy�]jmiiZ��b�ZghfZevguf��hkl_h-
ohg^jhau�jZaebqghc�kl_i_gb�ly`_klb��khklhygb_f�iha\hghqgbdZ�\�dhf[bgZpbb
k� kbfilhfZfb� \_]_lZlb\guo� ^bknmgdpbc�� IhdZaZl_eb� jZ[hlu� \_]_lZlb\ghc
g_j\ghc�kbkl_fu�bkke_^h\Zebkv�k�ihfhsvx�dhfivxl_jghc�g_cjhdZj^bhbgl_j-
\Zeh]jZnbb� �GDB=��^jh[gh�ijb�jZaebqguo�iheh`_gbyo�iha\hghqgbdZ� �gZdeh-
gu�]heh\u�\i_j_^��gZaZ^��\ijZ\h�b�\e_\h��
Ihemq_ggu_� j_amevlZlu�� \uy\e_gh�� qlh� jZaebqgu_� iheh`_gby� iha\hghqgbdZ
kms_kl\_ggh�\ebyxl�gZ�ihdZaZl_eb�jZ[hlu�\_]_lZlb\ghc�g_j\ghc�kbkl_fu��Ijb
ZghfZevghf�khklhygbb�iha\hghqgbdZ�dhebq_kl\_ggu_�jZafZob�bamqZ_fuo�ihdZ-
aZl_e_c�gZ��������[hevr_��q_f�\�dhgljhevghc��]jmii_��Wlb�baf_g_gby�kms_kl-
\_ggh� gZjZklZxl� \� ]jmii_� iZpb_glh\� k� debgbdhc� \_]_lZlb\ghc� ^bknmgdpbb�
hkh[_ggh� ijb� dhf[bgZpbyo� iZlheh]bb� iha\hghqgbdZ� b� \_]_lZlb\guo� gZjmr_-
gbc��OZjZdl_jgh��qlh�hkgh\gZy�fZkkZ�iZpb_glh\�bf_eZ�GB<L��\�\b^_�jZaebqguo
kl_i_g_c�\Z]hlhgbb� �hl�mf_j_gghc�^h�]jm[h�\ujZ`_gghc���Z�gZ�nhg_�ijh\h^b-
fuo� ijh[� hlf_qZebkv� ijbagZdb� m]em[e_gby� bkoh^ghc� iZlheh]bb��IhdZaZl_eb
G<J�ijb�ijh\_^_gbb�©ihaguo�ijh[ª�ijbf_jgh�m�iheh\bgu�[hevguo�^_fhgkl-
jbjh\Zeb�l_g^_gpbx�d�^_dhfi_gkZpbb��hl�bkoh^guo�dhfi_gkZpbb�beb�km[dhf-
i_gkZpbb���Z�ihdZaZl_eb�G<H�oZjZdl_jbah\Zebkv�dZd�^_aZ^Zilb\gu_.
<u\h^u��baf_g_gb_� iheh`_gby� iha\hghqgbdZ� ij_^klZ\ey_l� kh[hc� kms_kl\_g-
guc�nZdlhj� \ha^_ckl\by�gZ� Z^ZilZpbhggu_�f_oZgbafu� \_]_lZlb\ghc�g_j\ghc
kbkl_fu��Wlhl�qm\kl\bl_evguc�fZjd_j�fh`_l�[ulv�bkihevah\Zg�^ey�h[t_dlb\b-
aZpbb� khklhygby� \_]_lZlb\gh]h� klZlmkZ� ijb� bkihevah\Zgbb� [bhf_oZgbq_kdbo
gZ]jmahd�gZ�iha\hghqgbd�

Ebl_jZlmjZ�
��;Z_\kdbc�J�F���Dbjbeeh\�H�I���De_pdbg�K�A�� ©FZl_fZlbq_kdbc� ZgZeba� k_j^_qgh]h�jblfZ
ijb�klj_kk_ª�±�F���F_^bpbgZ�����������k�
��;hjbkh\�<�B���Fm^jh\Z�E�:��©KlZg^Zjlgu_�f_lh^bdb�hp_gdb�j_]meypbb�kbgmkh\h]h�jblfZ
k_j^pZª�±�G�Gh\]hjh^��Ba^Zl_evkl\h�G=F:����������k

DhglZdlguc�Z^j_k��Z^j_k�we_dljhgghc�ihqlu��dhglZdlguc�l_e_nhg���k�dh^hf�]hjh^Z���N�B�H�
- JZ^Z_\Z�LZlvygZ�FboZceh\gZ�±�G�Gh\]hjh^��Ie��FbgbgZ���?���G=F:��l_e�������������
DmjdbgZ�K\_leZgZ�:e_dkZg^jh\gZ�±�lanak@nnov.cityline.ru



NMGDPBHGBJH<:GB?�HIHJGH�><B=:L?EVGHC�KBKL?FU
M�;HEVGUO�K�J:AGHC�<UKHLHC�DHE?GGUO�KMKL:<H<

:�B�J_mlh\

=NMG�MjZevkdbc�GBB�ljZ\fZlheh]bb�b�hjlhi_^bb�FA�JN

bf�ijhn�<�>�QZdebgZ���]�?dZl_jbg[mj]��Jhkkby

D� gZklhys_fm� \j_f_gb� gZdhie_g� agZqbl_evguc� debgbq_kdbc� hiul� e_q_gby
[hevguo�k�mdhjhq_gb_f�gb`gbo�dhg_qghkl_c��bamq_gu�fgh]b_�l_hj_lbq_kdb_�Zk-
i_dlu��k\yaZggu_�k�m^ebg_gb_f�dhg_qghkl_c��^hdZaZgZ�nbabheh]bqghklv�b�p_e_kh-
h[jZaghklv�m^ebg_gby� dhjhldh]h� k_]f_glZ� dhg_qghklb��H^gZdh� \� jy^_� kemqZ_\� m
\ajhkeuo�[hevguo��ih�h[t_dlb\guf�ijbqbgZf�\hagbdZ_l�g_h[oh^bfhklv�mjZ\gb-
\Zlv�^ebgu�gb`gbo�dhg_qghkl_c�aZ�kq_l�^jm]h]h�k_]f_glZ�

Fu�bf__f�hiul�e_q_gby����\ajhkeuo�[hevguo�k�mdhjhq_gb_f�gb`g_c�dhg_qgh-
klb�hl���^h���kf��dhlhjh_�[ueh�h[mkeh\e_gh�jZaebqb_f�^ebg�[_^j_gghc�dhklb��<k_
wlb�iZpb_glu�^h�m^ebg_gby�bf_eb�ihegmx�Zfieblm^m�^\b`_gbc�\�dhe_gghf�kmk-
lZ\_��MjZ\gb\Zgb_�^ebg�gh]�m�gbo�[ueh�\uiheg_gh�aZ�kq_l�m^ebg_gby�dhkl_c�]he_-
gb�f_lh^hf�[behdZevgh]h�^bkljZdpbhggh]h�hkl_hkbgl_aZ�ih�BebaZjh\m�

>ey�h[t_dlb\ghc�hp_gdb�j_amevlZlh\�e_q_gby�[ueh�ijbf_g_gh�debgbq_kdh_�b
dhfie_dkgh_� fgh]hdjbl_jbZevgh_� [bhf_oZgbq_kdh_� bkke_^h\Zgb_�� dhlhjh_� \u-
ihegyehkv�^h�gZqZeZ�e_q_gby�b�ihke_�_]h�aZ\_jr_gby��dh]^Z�]he_gv�hk\h[h`^ZeZkv
hl�ZiiZjZlZ�BebaZjh\Z�b�[hevghc�bf_e�\hafh`ghklv�oh^blv�k�iheghc�gZ]jmadhc�gZ
m^ebg_ggmx�gh]m�[_a�^hihegbl_evghc�hihju��<�j_amevlZl_�ijh\_^_ggh]h�e_q_gby
\h�\k_o� kemqZyo�m^Zehkv�^hklb]gmlv� lj_[m_fhc�\_ebqbgu�m^ebg_gby�gb`g_c� dh-
g_qghklb��\�l_q_gbb�����f_kyp_\�\hkklZgZ\eb\ZeZkv�bkoh^gZy�Zfieblm^Z�^\b`_gbc
\� dhe_gghf� kmklZ\_�� ihdZaZl_eb� hihjgh�^\b]Zl_evghc� kbkl_fu� ijb[eb`Zebkv� d
ghjf_�

<�dZq_kl\_�ijbf_jZ�ijb\h^blky�j_amevlZl�e_q_gby�[hevghc�I������e_l��m^ebg_-
gb_�gb`g_c�dhg_qghklb�gZ� �� kf� aZ� kq_l�m\_ebq_gby�^ebgu�dhkl_c� ]he_gb��<�j_-
amevlZl_�e_q_gby�\ukhlZ�jZkiheh`_gby�dhe_gguo�kmklZ\h\�gh]�hlebqZ_lky�gZ���kf�
Kjhd�gZ[ex^_gby� ��e_l��@Zeh[�\�fhf_gl�hkfhljZ�g_l��G_m^h[kl\�ijb�oh^v[_�g_
hlf_qZ_l��:fieblm^Z�^\b`_gbc�\�kmklZ\Zo�m^ebgy_fhc�dhg_qghklb�\�iheghf�h[t-
_f_��>ebgu�gb`gbo�dhg_qghkl_c�jZ\gu_�

Ih� ^Zgguf�fgh]hdjbl_jbZevgh]h� [bhf_oZgbq_kdh]h� bkke_^h\Zgby� m� [hevghc
I��gZ[ex^Z_lky�ghjfZebaZpby�jZkij_^_e_gby�fZkku�l_eZ�gZ�dhg_qghklb��ijh^he-
`bl_evghklb�nZa�rZ]Z��kdhjhklb�oh^v[u�b�^ebgu�rZ]Z��Hilbfbabjmxlky�ihdZaZ-
l_eb�Zfieblm �̂^\b`_gbc�\�kmklZ\Zo��[bhwe_dljbq_kdhc�Zdlb\ghklb�furp��kZ]bl-
lZevguo�b�njhglZevguo�m]eh\uo�hldehg_gbc� k_]f_glh\� lmeh\bsZ��bkq_aZ_l�^bk-
dhj^Zglghklv�dhe_[Zgbc�ie_q_\h]h�ihykZ�hlghkbl_evgh]h�lZaZ�

LZdbf� h[jZahf�� jZaebqb_� \ukhlu� dhe_gguo� kmklZ\h\� ^h� �� kf� ijb� mkeh\bb
mjZ\gb\Zgby�^ebg�gb`gbo�dhg_qghkl_c�g_�ijb\h^bl�d�gZjmr_gbx�nmgdpbhgbjh-
\Zgby�H>K�

DhglZdlguc�Z^j_k��Jhkkby����������]�?dZl_jbg[mj]���;Zgdh\kdbc�i_j����=NMG�MGBBLH
bf�ijhn�<�>�QZdebgZ��l_e��(3432) 71-17-23, 71-19-98    nZdk: 71-09-96,
e-mail: uniitos@mail.utnet.ru.
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IHJ:@?GBB�L:AH;?>J?GGH=H�KMKL:<:

JmdbgZ�G�G�

Gb`_]hjh^kdbc�GBB�ljZ\fZlheh]bb�b�hjlhi_^bb

P_ev�jZ[hlu��Bamq_gb_�nmgdpbhgZevgh]h�khklhygby�iha\hghqgbdZ�m�[hev-
guo�k�^_]_g_jZlb\gufb�ihjZ`_gbyfb�lZah[_^j_gguo�kmklZ\h\�

FZl_jbZeu�b�f_lh^u��m����iZpb_glh\�k�^_]_g_jZlb\gufb�ihjZ`_gbyfb�lZ-
ah[_^j_gguo�kmklZ\h\�[ueb�ijhZgZebabjh\Zgu�k�bkihevah\Zgb_f�dhfie_dkZ�f_lh-
^bd�ihdZaZl_eb�oh^v[u��\_jlbdZevghc�ihau��klZlbq_kdb_�b�^bgZfbq_kdb_�iZjZf_l-
ju�iha\hghqgbdZ��Bkke_^h\Zgby�ijh\h^bebkv�ijb�h[jZs_gbb�iZpb_glZ�b�q_j_a����
±���]h^Z�ihke_�i_j\h]h�h[ke_^h\Zgby�^h�ijh\_^_gby�nbabh��b�f_^bdZf_glhagh]h
e_q_gby�

J_amevlZlu��M� [hevguo� k� h^ghklhjhggbf� dhdkZjljhahf� II-III � klZ^bb� kgb-
abeky� h[t_f� ^\b`_gbc� \� a^hjh\hf� kmklZ\_� b� i_jbh^� hihju� gZ� a^hjh\mx� dhg_q-
ghklv� ijb� oh^v[_�� kms_kl\_ggh� ih\ukbeky� dhwnnbpb_gl� jblfbqghklb� oh^v[u� k
���������^h� ��������� �j�������� \hajhkeZ�nmgdpbhgZevgZy� Zdlb\ghklv� [hevghc� dh-
g_qghklb��g_agZqbl_evgh� kgbabeky� h[t_f� ^\b`_gbc� \� ihykgbqghf� hl^_e_� iha\h-
ghqgbdZ�\h�njhglZevghc�b�kZ]bllZevghc�iehkdhklyo��m]he�jZkdjulby��]em[bgZ�ih-
ykgbqgh]h�ehj^haZ�ijZdlbq_kdb�g_�baf_gbebkv�

M�[hevguo�k�^\mklhjhggbf�dhdkZjljhahf�II-III �klZ^bb�ijb�oh^v[_�kgbabeky
i_jbh^�hihju�gZ�[he__�a^hjh\mx�gh]m��dhwnnbpb_gl�jblfbqghklb�\hajhk�g_agZqb-
l_evgh��Hlf_qZ_lky�kgb`_gb_�h[t_fZ�^\b`_gbc�\�[he__�kljZ^Zxs_f�lZah[_^j_g-
ghf�kmklZ\_��H[t_f�^\b`_gbc�ihykgbqgh]h�hl^_eZ�iha\hghqgbdZ�\h�njhglZevghc
iehkdhklb�mf_gvrbeky��\�dZ`^mx�klhjhgm�k����������º ^h����������º (j��������Hl-
f_qZ_lky�m\_ebq_gb_�]em[bgu�ihykgbqgh]h�ehj^haZ�

M�[hevguo�k�h^ghklhjhggbf�Zk_ilbq_kdbf�g_djhahf�III �klZ^bb�dhwnnbpb_gl
jblfbqghklb� oh^v[u� aZf_lgh� kgbabeky� k� ��������� ^h� ���������� �j�������� mf_gv-
rbeky�h[t_f�^\b`_gbc� �ihykgbqgh]h�hl^_eZ�iha\hghqgbdZ�\h�njhglZevghc�iehk-
dhklb�\�klhjhgm�[hevghc�dhg_qghklb�k� ��������º ^h� ��������º (j!�������b�\�kZ]bl-
lZevghc�iehkdhklb�^h������j��������Hlf_qZ_lky�l_g^_gpby�d�m\_ebq_gbx�]em[bgu
ihykgbqgh]h� ehj^haZ�� qlh� ]h\hjbl� h� kgb`_gbb� nmgdpbhgZevguo� \hafh`ghkl_c
^Zggh]h�hl^_eZ�

<u\h^�� LZdbf� h[jZahf�� ijh\_^_ggh_� bkke_^h\Zgb_� iha\hey_l� dhgklZlbjh-
\Zlv��qlh�\�l_q_gb_�����±���e_l�ijhbkoh^bl�agZqbl_evgh_�ijh]j_kkbjh\Zgb_�aZ[he_-
\Zgby�lZah[_^j_gguo�kmklZ\h\�m�\k_o�h[ke_^h\Zgguo�[hevguo��g_kfhljy�gZ�ijh\h-
^bfh_�dhgk_j\Zlb\gh_�e_q_gb_��GZb[he__�\ujZ`_gu�wlb�baf_g_gby�ijb�h^ghklh-
jhgg_f�Zk_ilbq_kdhf�g_djha_�III �klZ^bb��mf_j_ggh�−�ijb�^\mklhjhgg_f�dhdkZjljh-
a_�II �b�III �klZ^bb�b�gZbf_g__�−�ijb�h^ghklhjhgg_f�dhdkZjljha_�II-III �klZ^bb�

DhglZdlguc�Z^j_k��Jhkkby����������Gb`gbc�Gh\]hjh �̂�<��<he`kdZy�gZ[�����
Jmdbghc�G�G���l_e�����������



HKH;?GGHKLB�O:J:DL?JBKLBD�IHAGUO�DHJJ?DPBC
IJB�<HAFMS?GBYO�J:AEBQGH=H�LBI:�>H�B�IHKE?

>EBL?EVGUO�DHKFBQ?KDBO�IHE?LH<

>�=��KZ_gdh��Fbee_j�L�N���Nhdbg�D�:���KZ_gdh�B�<���Dhaeh\kdZy�B�;�

=GP�JN�Bgklblml�f_^bdh�[bheh]bq_kdbo�ijh[e_f�J:G��Fhkd\Z��Jhkkby

P_ev�bkke_^h\Zgby��<uy\e_gb_�hkh[_gghkl_c�ihaguo�dhjj_dpbhgguo�hl\_-
lh\� �IDH��gZ�\hafmsZxsb_�\ha^_ckl\by��ijbeh`_ggu_�d�hihj_� �lbi����beb�d
\_jog_c�qZklb�dhjimkZ��lbi�����ihke_�^ebl_evgh]h�\ha^_ckl\by�g_\_khfhklb�

F_lh^u��Bkke_^h\Zgb_�\uiheg_gh�k�mqZklb_f���qe_gh\�wdbiZ`_c�^ebl_ev-
guo����������kmlhd��dhkfbq_kdbo�ihe_lh\��DI���<j_f_ggu_�b�Zfieblm^gu_�oZ-
jZdl_jbklbdb�IDH�bkke_^h\Zeb�aZ����kmlhd�^h��b�gZ������b����kmldb�ihke_�ihe_-
lZ��J_]bkljbjh\Zeb� klZ[beh]jZffm�b� we_dljhfbh]jZffu�furp� ]he_gb� �m. so-
leus, m. tibialis anterior��b�[_^jZ��m. rectus femoris, m. biceps femoris���<�dZq_kl\_
\hafmsZxsbo� \ha^_ckl\bc� bkihevah\Zeb� [uklju_� i_j_f_s_gby� hihjghc� ih-
\_joghklb�\i_j_^�b�lheqdb�\�]jm^v��hldehgyxsb_�l_eh�gZaZ^�

Ihemq_ggu_�j_amevlZlu� Ihke_�DI�\j_f_ggu_�b�Zfieblm^gu_�oZjZdl_jb-
klbdb�hl\_lh\�h[hbo�lbih\�kms_kl\_ggh�baf_gyebkv��kgb`ZeZkv�bgl_gkb\ghklv
\hafms_gbc��\u\h^ysbo�l_eh�ba�jZ\gh\_kby��baf_gyeZkv�aZ\bkbfhklv�Zfieblm-
^u�hldehg_gby�hl�bgl_gkb\ghklb�\hafms_gbc�� kms_kl\_ggh�m\_ebqb\Zeky� eZ-
l_glguc�i_jbh^� Zdlb\gh]h�dhfihg_glZ�hl\_lZ��\hajZklZeZ�^ebl_evghklv�IDH�
\ha\jZs_gb_� p_gljZ� ^Z\e_gby� �P>�� \� bkoh^gh_� iheh`_gb_� hkms_kl\eyehkv� k
[hevrbf� i_j_j_]mebjh\Zgb_f�� kms_kl\_ggh� \hajZklZeZ� we_dljhfbh]jZnbq_-
kdZy�klhbfhklv�hl\_lZ�

Baf_g_gby�\j_f_gguo�b�Zfieblm^guo�oZjZdl_jbklbd�IDH��[m^mqb�\�p_ehf
b^_glbqgufb�^ey�h[hbo�lbih\�\hafms_gbc���\uy\eyeb�lZd`_�g_dhlhju_�hkh[_g-
ghklb��\�hl\_lZo���lbiZ�[he__�\ujZ`_gguf�ihke_�DI�[ueh�m\_ebq_gb_�eZl_gl-
gh]h� i_jbh^Z� Zdlb\gh]h� dhfihg_glZ�� hl\_lu� �� lbiZ� ihke_� ihe_lZ� hlebqZebkv
[óevr_c�ba[ulhqghklvx�ijb�\ha\jZs_gbb�P>�\�bkoh^gh_�iheh`_gb_�

<u\h^u�� Hlf_q_ggu_� jZaebqby� oZjZdl_jbklbd� IDH� ijb� jZaguo� lbiZo
\hafms_gbc�mdZau\Zxl�gZ�jZaebqgmx�hj]ZgbaZpbx�bo�k_gkhjgh]h�h[_ki_q_gby
b� k\b^_l_evkl\mxl� h� \Z`ghc� jheb� \_klb[meyjgh]h�b� ijhijbhp_ilb\gh]h� k_g-
khjguo�\oh^h\�\�iZlh]_g_a_�ihaguo�gZjmr_gbc�ihke_�^ebl_evgh]h�ij_[u\Zgby
\�g_\_khfhklb��J_amevlZlu��ihemq_ggu_�\�oh^_�bkke_^h\Zgbc�gZjmr_gbc�\_jlb-
dZevghc� ihau� k� ijbf_g_gb_f� jZaebqguo� f_lh^bq_kdbo� ih^oh^h\�� iha\heyxl
gZb[he__� ihegh� hij_^_eblv� m^_evguc� \deZ^� i_jbn_jbq_kdbo� b� p_gljZevguo
f_oZgbafh\�\�Z^Zilb\ghc�j_hj]ZgbaZpbb�kbkl_fu�mijZ\e_gby�ihahc�\�mkeh\byo
fbdjh]jZ\blZpbb�b�jZajZ[hlZlv�j_dhf_g^Zpbb�ih�ijhnbeZdlbd_�hljbpZl_evguo
wnn_dlh\�g_\_khfhklb�gZ�^\b]Zl_evgmx�kbkl_fm�

DhglZdlguc�Z^j_k���������]��Fhkd\Z��Ohjhr_\kdh_�r�����:
L_e_nhg�����������������
E-mail: sayenko@imbp.ru
KZ_gdh�>fbljbc�=_ggZ^v_\bq
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:�<��KZjZgp_\Z��<�<��L_fgbdh\Z��E�G��Dhjgbeh\Z
=GP���Bgklblml�f_^bdh�[bheh]bq_kdbo�ijh[e_f�J:G��Fhkd\Z, Jhkkby

P_ev�jZ[hlu: hij_^_eblv�ijh]ghklbq_kdmx�agZqbfhklv�l_klh\��\oh^ysbo�\
jZajZ[hlZgguc� ZiiZjZlgh�ijh]jZffguc� dhfie_dk�� iha\heyxsbo� hp_gblv� kh-
klhygb_� \_klb[meyjghc� nmgdpbb�� oZjZdl_j� f_`k_gkhjguo� \aZbfh^_ckl\bc� b
ke_^ysmx�nmgdpbx� ]eZa�ih�ihdZaZl_eyf� kihglZgguo�b�bg^mpbjh\Zgguo� ajb-
l_evgufb�b�\_klb[meyjgufb�klbfmeZfb�^\b`_gbc�]eZa�

F_lh^u�� gZ� hkgh\_� dhfie_dkgh]h� ih^oh^Z� b� gh\uo� f_lh^heh]bq_kdbo
ijbgpbih\�bkke_^h\Zgby�^\b`_gbc� ]eZa�� [ueZ� jZajZ[hlZgZ� k_jby� dhfivxl_j-
guo� l_klh\�� h[_ki_qb\Zxsbo� ba[bjZl_evgmx�� ihebfh^Zevgmx�� jZa^_evgmx� b
khq_lZggmx�klbfmeypbx��ajbl_evgh]h�b�\_klb[meyjgh]h�\oh^h\�
=eZah^\b]Zl_evgu_�j_Zdpbb��kihglZggu_��ajbl_evgh�b�\_klb[meyjgh�bg^mpbjh-
\Zggu_�� j_]bkljbjh\Zebkv� f_lh^hf� we_dljhhdmeh]jZnbb� �WH=��� Ajbl_evgu_
dhfivxl_jgu_� l_klu� \dexqZeb� nh\_Zevgu_� �jZaghgZijZe_ggu_� ebg_cgh]h� b
fZylgbdhh[jZagh]h�oZjZdl_jZ�^\b`_gby�lhqdb�gZ�qbklhf��wdjZg_��b�nh\_Zj_lb-
gZevgu_��l_�`_�^\b`_gby�lhqdb�gZ�nhg_�^\b`msboky�\�jZaguo�gZijZ\e_gbyo�ih
\k_fm�wdjZgm�iyl_g��klbfmeu��<_klb[meyjgu_�l_klu�\dexqZeb�fZylgbdhh[jZa-
gu_�\jZsZl_evgu_�^\b`_gby� ]heh\hc�\�jZaebqguo�iehkdhklyo� k� aZdjulufb�b
hldjulufb�]eZaZfb��H[jZ[hldZ�^\b`_gbc�]eZa�ijh\h^beZkv�k�ihfhsvx�ki_pb-
Zevghc�dhfivxl_jghc�ijh]jZffu�

Ihemq_ggu_� j_amevlZlu�� ^Zgguc� ZiiZjZlgh�ijh]jZffguc� dhfie_dk� [ue
Zijh[bjh\Zg�\�oh^_�^ebl_evguo�dhkfbq_kdbo�ihe_lh\���������kml���m����dhkfh-
gZ\lZ�b�\�debgbd_�g_\jheh]bb�FF:�bf��B�F��K_q_gh\Z�����iZpb_glZ���M�dhkfh-
gZ\lh\��k�ihfhsvx�^Zgghc�f_lh^bdb�m^Zehkv�hp_gblv��dZd��dh]^Z�b�dZdb_�iZjZ-
f_lju�kihglZgguo��\_klb[meh�hdmeyjguo�b�ke_^ysbo�^\b`_gbc�]eZa��kZddZ^b-
q_kdb_�j_Zdpbb�b�ieZ\gh_�ke_`_gb_��baf_gyebkv�\�oh^_�^ebl_evgh]h�ij_[u\Z-
gby�\�g_\_khfhklb��Z�lZd`_�\�i_jbh^�j_Z^ZilZpbb�d�mkeh\byf�a_fghc�]jZ\blZ-
pbb��M g_\jheh]bq_kdbo�[hevguo�k�ihfhsvx�^Zgghc�f_lh^bdb�m^Zehkv�h[t_d-
lb\babjh\Zlv� km[t_dlb\gu_�`Zeh[u�gZ� ]heh\hdjm`_gb_�b�g_mklhcqb\hklv�ih-
oh^db��Z�lZd`_�ihemqblv�gh\u_�^Zggu_�h�\ebygbb�gZ�ke_^ysmx�nmgdpbx�]eZa
nmgdpbhgZevguo� b� hj]Zgbq_kdbo� baf_g_gbc�� \hagbdZxsbo� \� \_klb[meyjghc�
ajbl_evghc�b�^jm]bo�hl^_eZo p_gljZevghc�g_j\ghc�kbkl_fu�

<u\h^u� ihdZaZgh�� qlh� kha^Zgguc� ijh]jZffguc� dhfie_dk� ih� oZjZdl_jm
]eZah^\b]Zl_evguo�j_Zdpbc�gZ�ij_^ty\ey_fu_�dhfivxl_jgu_�l_klu�iha\hey_l
^bnn_j_gpbjh\Zlv�hj]Zgbq_kdb_�b�nmgdpbhgZevgu_�aZ[he_\Zgby�m�g_\jheh]b-
q_kdbo�[hevguo��Z�m�dhkfhgZ\lh\�±�hp_gb\Zlv�oZjZdl_j�f_`k_gkhjguo�\aZbfh-
^_ckl\bc�b�ke_^ysmx�nmgdpbx�]eZa�gZ�jZaguo�wlZiZo�^ebl_evghc�g_\_khfhklb�

��������]��Fhkd\Z���Ohjhr_\kdh_�rhkk_��^�����:��e-mail: ann_ts@mail.ru
l_e��������195-6837, KZjZgp_\Z�:ggZ <yq_keZ\h\gZ.
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<��G��KZjgZ^kdbc��K��Y��<bev[_j]_j��G��=��Nhfbq_\
GBBLH�FA�JN��]��Gh\hkb[bjkd��Jhkkby

P_ev��Bamq_gb_�\hafh`ghklb�bkihevah\Zgby�f_lh^Z�dhfivxl_jghc�hilbq_kdhc
lhih]jZnbb��DHFHL��^ey�ZgZebaZ�^\b`_gby�lmeh\bsZ�b�iha\hghqgbdZ�iZpb_g-
lh\�\�ijhp_kk_�oh^v[u�
F_lh^��F_lh^�DHFHL�[ue�jZajZ[hlZg�\������]��\�Gh\hkb[bjkdhf�GBBLH�^ey
^bZ]ghklbdb�^_nhjfZpbb�iha\hghqgbdZ�b�gZjmr_gby�hkZgdb��Kha^ZggZy�gZ�_]h
hkgh\_� mklZgh\dZ� LH>I� ^hims_gZ� FA� JN� ^ey� ijbf_g_gby� \� f_^bpbgkdhc
ijZdlbd_�\������]���D�gZklhys_fm�\j_f_gb����mklZgh\db�LH>I�\g_^j_gu�\���
f_^bpbgkdbo� mqj_`^_gbc� ��� ]hjh^h\� Jhkkbb� b� bkihevam_lky� ^ey� kdjbgbg]�
^bZ]ghklbdb� rdhevgbdh\�� ^ey� fhgblhjbg]Z� khklhygby� b� dhgljhey� e_q_gby
[hevguo�k�^_nhjfZpb_c�iha\hghqgbdZ��DZd�b�^jm]b_�ba\_klgu_�f_lh^u�hilbq_-
kdhc�lhih]jZnbb�DHFHL�iha\hey_l�baf_jylv�\kx�ih\_joghklv�\�p_ehf�b�bk-
ihevam_lky�^ey�h[ke_^h\Zgby�iZpb_glh\�\�klZlbq_kdbo�ihaZo�

;eZ]h^Zjy� j_r_gghc� gZfb� ijh[e_fu� iheghc� Z\lhfZlbaZpbb� h[jZ[hldb
bkoh^guo�^Zgguo��fu�kfh]eb�i_j_clb�hl�klZlbq_kdbo�aZ^Zq�d�^bgZfbq_kdbf��\
qZklghklb�d�h[ke_^h\Zgbx�iZpb_glh\�\�ijhp_kk_�oh^v[u��>ey�wlhc�p_eb�[ueZ
kha^ZgZ�wdki_jbf_glZevgZy�mklZgh\dZ��\dexqZxsZy�CCD TV�dZf_jm��ijh_dlhj
b� we_dljhf_oZgbq_kdmx� [_]msmx� ^hjh`dm��Ijbf_g_gb_� ^hjh`db� h[_ki_qbeh
mkeh\by�kt_fdb�iZpb_glZ�\h�\j_fy�oh^v[u�[_a�_]h�ihklmiZl_evgh]h�i_j_f_s_-
gby� \� ijhkljZgkl\_�� >hihegbl_evgh� m� iZpb_glZ� fZjdbjmxlky� ZgZlhfbq_kdb_
hjb_glbju�iZkkb\gufb�k\_lhhljZ`Zl_evgufb�fZjd_jZfb��ih^k\_qb\Z_fu_�fZ-
ehfhsguf�bklhqgbdhf�hk\_s_gby��<�ijhp_kk_�oh^v[u�ih�^hjh`d_�gZ�lmeh\bs_
iZpb_glZ�ijh_pbjm_lky�kbkl_fZ�\_jlbdZevguo�ihehk�b�ijhba\h^blky�j_]bkljZ-
pby�bah[jZ`_gbc�TV�dZf_jhc�k�aZibkvx�\�pbnjh\hf�\b^_�\�dhfivxl_j�g_ij_-
ju\ghc�k_jbb�dZ^jh\��^h����\ k_d��Ihke_�h[ke_^h\Zgby�\k_�dZ^ju�k_jbb�h[jZ[Z-
lu\Zxlky�Z\lhfZlbq_kdb�k�ihemq_gb_f�iheghc�pbnjh\hc�fh^_eb�ih\_joghklb�b
hij_^_e_gb_f�dhhj^bgZl�hlf_q_gguo�fZjd_jZfb�lhq_d�ih\_joghklb�
J_amevlZlu��Ih�ihemq_gguf�^Zgguf�^ey�\k_]h�bgl_j\ZeZ�gZ[ex^_gby�fh]ml
[ulv�ihkljh_gu� ]jZnbdb�ex[uo�ih� \u[hjm� lhih]jZnbq_kdbo�iZjZf_ljh\��bk-
ihevam_fuo�^ey� hibkZgby� khklhygby�iha\hghqgbdZ�b� lmeh\bsZ�ijb� klZg^Zjl-
guo� h[ke_^h\Zgbyo� \� klZlbd_�� Djhf_� wlh]h�� dZ`^uc� dZ^j� k_jbb� fh`_l� [ulv
ijhZgZebabjh\Zg�k�ihemq_gb_f�]jZnbq_kdh]h�hlh[jZ`_gby�lmeh\bsZ�iZpb_glZ
\�lj_o�ijh_dpbyo�gZ�\uoh^guo�nhjfZo�LH>I�
AZdexq_gb_��Ijh\_^_ggu_�ibehlgu_�bkke_^h\Zgby�ihdZaZeb��qlh�ij_^eh`_g-
guc�f_lh^�^bgZfbq_kdhc�lhih]jZnbb�hldju\Z_l�gh\u_�\hafh`ghklb�^ey�ZgZeb-
aZ�ihoh^db��ij_^hklZ\eyy�\ukhdhlhqgmx�b�^_lZevgmx�bgnhjfZpbx�h�khklhygbb
lmeh\bsZ�b�iha\hghqgbdZ�\�ijhp_kk_�oh^v[u�

��������]��Gh\hkb[bjkd��me��Njmga_�� ����Gh\hkb[bjkdbc�GBBLH��<��G��KZjgZ^kdhfm��L�/n�
(383 2) 111-552. E-mail: metos@online.nsk.su



DBG?F:LBQ?KDBC�:G:EBA�:<LHF:LBQ?KDH=H�R:=:GBY�

:DLB<BJM?FH=H�WE?DLJBQ?KDHC�KLBFMEYPB?C�FURP
<U<?R?GGUO�GH=

<�:�K_ebhgh\��H�<�DZa_ggbdh\��:�:�=jbrbg
Bgklblml�ijh[e_f�i_j_^Zqb�bgnhjfZpbb��J:G��Fhkd\Z��Jhkkby

P_evx� bkke_^h\Zgby� [ueh� bamq_gb_� \hafh`ghklb� \uah\Z� ^\b`_gbc� gh]� m
a^hjh\uo�bkiulm_fuo�ijb�jblfbq_kdhc�we_dljbq_kdhc�klbfmeypbb�jZaebqguo
]jmii�furp��Bkke_^h\Zgb_�hkms_kl\eyeb�\�mklZgh\d_�k�kbkl_fhc�\u\_kdb�h[_-
bo�gh]�\�]hjbahglZevghc�iehkdhklb��iha\heyxs_c�bkiulm_fuf�kh\_jrZlv�rZ-
]Zl_evgu_�^\b`_gby�[_a�h]jZgbq_gby�ih^\b`ghklb�\�kmklZ\Zo��We_dljbq_kdb_
klbfmeu� gZghkbebkv� gZ� dh`m� jblfbq_kdb� \� \b^_� k_jbc� klbfmeh\� k� iZmaZfb
^ebl_evghklvx�\�ihe�pbdeZ��K_jbb�bfimevkh\�ih^Z\Zebkv�h^bg�jZa�\�����������k�
qZklhlZ�bfimevkh\�\�k_jbb�[ueZ����k��^ebl_evghklv�������fk��Ih^[bjZeZkv�kbeZ
lhdZ��dhlhjZy�\uau\ZeZ�keZ[u_�khdjZs_gby�furp��g_�ijb\h^ysb_�d�^\b`_gbyf
\�kmklZ\Zo��Baf_jyebkv�m]eu�\�lZah[_^j_gghf�b�dhe_gghf�kmklZ\Zo��Dbg_fZlb-
dm� \ua\Zgguo� ^\b`_gbc� kjZ\gb\Zeb� k� dbg_fZlbq_kdbfb� oZjZdl_jbklbdZfb
ijhba\hevguo� ^\b`_gbc� \� l_o�`_� mkeh\byo�� Z� lZd`_� k�rZ]Zl_evgufb� ^\b`_-
gbyfb��Zdlb\bjm_fufb�\b[jhklbfmeypb_c�furp�

IhdZaZgh��qlh� we_dljbq_kdZy� Zdlb\Zpby�fur_qguo�b�dh`guo�j_p_ilhjh\
fh`_l� \uau\Zlv� m� a^hjh\h]h� q_eh\_dZ� pbdebq_kdb_� ^\b`_gby� gh]� jZaebqghc
bgl_gkb\ghklb�� We_dljhklbfmeypby� \uau\ZeZ� pbdebq_kdb_� ^\b`_gby� \� lZah-
[_^j_gghf�b�dhe_gghf�kmklZ\Zo�h[_bo�gh]��b�ijh^he`Zebkv�\�l_q_gb_�\k_c�klb-
fmeypbb��ijb�wlhf�qZklhlZ�^\b`_gbc�g_�[ueZ�k\yaZgZ�k�qZklhlhc�klbfmeypbb�
H^gh\j_f_ggZy��h^gh��beb�^\moklhjhggyy��klbfmeypby�fusp��ijb\h^beZ�d�Zev-
l_jgbjmxsbf�^\b`_gbyf�gh]��QZklhlZ�rZ]Zl_evguo�^\b`_gbc�[ueZ�mklhcqb-
\hc��keZ[h�aZ\bk_eZ�hl�iZjZf_ljh\�klbfmeypbb�b�f_klZ�__�ijbeh`_gby��>\b]Z-
l_evguc�iZll_jg�g_�aZ\bk_e�hl�lh]h��dZdZy�]jmiiZ�furp�ih^\_j]Z_lky�klbfmey-
pbb�� dbg_fZlbq_kdb_� iZjZf_lju� pbdebq_kdbo� ^\b`_gbc� hklZ\Zebkv� g_baf_g-
gufb�\�l_q_gb_�\k_]h�i_jbh^Z�klbfmeypbb��>\b`_gby�ijh^he`Zebkv�\�l_q_gb_
g_kdhevdbo�pbdeh\�ihke_�\udexq_gby�klbfmeypbb��<b^bfuo�^\b`_gbc�\�]he_-
ghklhighf�kmklZ\_�g_�gZ[ex^Zehkv��NZah\u_�k^\b]b�f_`^m�^\b`_gbyfb�\�lZah-
[_^j_gghf� b� dhe_gghf� kmklZ\Zo� [ueb�� \� hkgh\ghf�� hljbpZl_evgufb� �������
�������qlh�khhl\_lkl\h\Zeh�i_j_^g_gZijZ\e_gghc�oh^v[_��H^gZdh�bgh]^Z�bkiu-
lm_fu_�kh\_jrZeb�rZ]Zl_evgu_�^\b`_gby��gZijZ\e_ggu_�gZaZ^�k�iheh`bl_ev-
guf�nZah\uf� k^\b]hf� ������ �� ������ k� kZfhijhba\hevgufb�i_j_oh^Zfb�f_`^m
^\mfy� gZijZ\e_gbyfb� ^\b`_gbc�� OZjZdl_jbklbdb�rZ]Zgby� �\� \ha^mo_�� [ueb
ZgZeh]bqgu�oZjZdl_jbklbdZf�ijhba\hevgh]h�rZ]Zgby�\�l_o�`_�mkeh\byo�\u\_k-
db�dhg_qghkl_c��Z�lZd`_�ehdhfhpbb��Zdlb\bjh\Zgghc�\b[jhklbfmeypb_c�furp�
Ij_^iheZ]Z_lky��qlh� mkbe_gguc� Znn_j_glguc�ijblhd�ijb� we_dljhklbfmeypbb
ih\urZ_l�mjh\_gv�\ha[m^bfhklb�p_gljZevguo�kljmdlmj��qlh�ijb\h^bl�d�Zdlb-
\Zpbb�\gmljbkibgZevgh]h�]_g_jZlhjZ�rZ]Zgby�

Jhkkby����������Fhkd\Z��;he��DZj_lguc�i_j�������BIIB�J:G�
E-mail: lab9@iitp.ru��l_e������)952-33-03, K_ebhgh\�<�:�



DEBGBQ?KD:Y�;BHF?O:GBD:�B�DEBGBQ?KDH?�FURE?GB?

Kd\hjph\�>�<�

GFN�F;G��]�Fhkd\Z��Jhkkby

Hiul�\aZbfh^_ckl\by�k�jZaebqgufb�f_^bpbgkdbfb�mqj_`^_gbyfb��wdkiemZlb-
jmxsbfb�kbkl_fu�^ey�debgbq_kdh]h�ZgZebaZ�^\b`_gbc�gZ�ijhly`_gbb�ihke_^-
gbo� k_fb� �� ^_kylb� e_l� iha\hey_l� knhjfmebjh\Zlv� ke_^mxsmx� l_fm��<ebygb_
\g_^j_gby�debgbq_kdhc�[bhf_oZgbdb�\�ijZdlbq_kdb_�e_q_[gu_�mqj_`^_gby�gZ
debgbq_kdh_�fure_gb_�\jZq_c�
Kj_^b�\jZq_c�±�ihlj_[bl_e_c�l_ogheh]bc�debgbq_kdh]h�ZgZebaZ�^\b`_gbc�hk-
gh\ghc�dhglbg]_gl�khklZ\eyxl�hjlhi_^u�b�g_\jhiZlheh]b��<�f_gvr_c�kl_i_gb
ij_^klZ\e_gu� ^jm]b_� ki_pbZevghklb�� \jZqb� END�� nbabhl_jZi_\lu�� nmgdpbh-
gZevgu_�^bZ]ghklu�b�^jm]b_�ki_pbZebklu��Ijb�wlhf�k�lhqdb�aj_gby�ki_pbZeb-
klZ��\eZ^_xs_]h�debgbq_kdbf�ZgZebahf�^\b`_gbc��lbibqguc�kl_j_hlbi�debgb-
q_kdh]h�fure_gby�\jZqZ�hjlhi_^Z�bf__l�y\guc�ZgZlhfbq_kdbc��f_oZgbq_kdbc
oZjZdl_j��:gZeh]bqgh�� ^ey� g_\jhiZlheh]Z� ±� _]h� lbi� debgbq_kdh]h�fure_gby
ghkbl�hq_\b^guc�lhibq_kdbc�oZjZdl_j��Baebrg_�]h\hjblv��qlh�ijh[e_fu�iZpb-
_glZ�\�^Zgguo� ki_pbZevghklyo��qZklh��nmgdpbhgZevgu_� �oh^blv��klhylv�� kZfh-
h[kem`b\Zlv�k_[y�b�^j����Ihkdhevdm�^\b]Zl_evgZy�nmgdpby�g_�y\ey_lky�hq_\b^-
ghc� ^ey� hj]Zgh\� qm\kl\� b� lj_[m_l� ki_pbZevghc� l_ogbdb�� lh� lZdmx� nmgdpbh-
gZevgmx�bgnhjfZpbx�\�h[uqghf�e_q_[ghf�mqj_`^_gbb�\jZq�g_�ihemqZ_l��Ih
kmlb�� a^_kv�fu�bf__f�h]jhfguc�ieZkl�bgnhjfZpbb��dhlhjuc�ijZdlbq_kdb�hl-
kmlkl\m_l�g_�lhevdh�\�kbkl_f_�a^jZ\hhojZg_gby��gh�b�\�kbkl_f_�h[mq_gby�b�ih-
\ur_gby�d\ZebnbdZpbb�\jZq_[guo�dZ^jh\��Dh]^Z�e_q_[gh_�mqj_`^_gb_�gZqb-
gZ_l�bkihevah\Zlv�l_ogheh]bb�debgbq_kdh]h�ZgZebaZ�^\b`_gbc��lh�\jZqb�ihem-
qZxl� gh\uc� ^ey� gbo� lbi� bgnhjfZpbb� �� nmgdpbhgZevguc�� NmgdpbhgZevgu_
^Zggu_�� bagZqZevgh� g_h[uqgu� ^ey� ijZdlbq_kdh]h� \jZqZ��<hkijbylb_� bo� b^zl
jZagufb�imlyfb�b�g_�\k_]^Z�]eZ^dh��L_f�g_�f_g__��k_]h^gy�fu�fh`_f�m\b^_lv
gZ�ijbf_j_��l_i_jv�m`_�fgh]bo�e_q_[guo�mqj_`^_gbc��qlh�ijZdlbq_kdh_�ijb-
f_g_gb_� l_ogheh]bc� debgbq_kdh]h� ZgZebaZ� ^\b`_gbc� ijb\h^bl� d� baf_g_gbx
ihgbfZgby�\jZqhf�khklhygby�iZpb_glZ�b�_]h�iZlheh]bb��Ihkl_i_ggh�\jZq�gZqb-
gZ_l�hkhagZ\Zlv�g_�lhevdh�jmlbggh�debgbq_kdh_�khklhygb_�iZpb_glZ��gh�b�_]h
nmgdpbhgZevgh_�khklhygb_��G_�lZd�j_^dh��gZ�wlhf�imlb�kemqZxlky�kms_kl\_g-
gu_� jZkoh`^_gby�f_`^m� debgbq_kdhc� b� nmgdpbhgZevghc� klZ^byfb� aZ[he_\Z-
gby��debgbq_kdbf�b�nmgdpbhgZevguf�^bZ]ghahf��Z�bgh]^Z�fh`_l�baf_gylvky�b
debgbq_kdZy�nhjfmebjh\dZ�^bZ]ghaZ��Bgufb�keh\Zfb��iZpb_glm�klZ\blky�^jm-
]hc�^bZ]gha��LZdb_�kemqZb�kihkh[gu�m[_^blv�g_�lhevdh�kd_ilbdh\��gh�b�hldjh-
\_gguo�^h]fZlbdh\�\�lhf��qlh�debgbq_kdbc�ZgZeba�^\b`_gbc�kihkh[_g�hldjulv
lm�kljhgm�aZ[he_\Zgby��dhlhjZy�jZg__�[ueZ�g_^hklmigZ��<�j_amevlZl_��ih�ijh-
r_kl\bb�g_kdhevdbo� e_l� m� \jZq_c� lZdh]h� e_q_[gh]h� mqj_`^_gby�nhjfbjm_lky
nmgdpbhgZevguc�dhfihg_gl�debgbq_kdh]h�fure_gby��Ihy\ey_lky�gh\h_�dZq_-
kl\h�b��dZd�ke_^kl\b_��gh\u_�\hafh`ghklb�
:^j_k�we_dljhgghc�ihqlu�±�mbn@aha.ru



;BHF?O:GBQ?KDB?��:KI?DLU��F?>BPBGKDHC
>B:=GHKLBDB��B��J?:;BEBL:PBB��K��IJBF?G?GB?F

DHFIVXL?JGH=H��KL:;BEH:G:EBA:LHJ:
K��;BHEH=BQ?KDHC��H;J:LGHC��K<YAVX

K�K�Keb\Z��B�>�<hcgh\
A:H�©HD;�©JBLFª��]�LZ]Zgjh]��Jhkkby

P_evx�jZ[hlu�y\eyehkv�jZa\blb_�l_ogbq_kdbo�b�ijh]jZffgh�f_lh^bq_kdbo
kj_^kl\�dhfivxl_jghc�klZ[beh]jZnbb�\�f_^bpbg_�

GZklhcqb\hklv�mqzguo�\�jZ[hlZo�ih�\g_^j_gbx�dhfivxl_jghc�klZ[beh]jZ-
nbb�\�f_^bpbgm�m\_gqZeZkv�jZajZ[hldhc��ba]hlh\e_gb_f�b�k_jlbnbdZpb_c�dhf-
ie_dkZ�l_ogbq_kdbo�b�ijh]jZffgh�f_lh^bq_kdbo� kj_^kl\��dhfivxl_jgh]h� klZ-
[behZgZebaZlhjZ�k�[bheh]bq_kdhc�h[jZlghc�k\yavx�©KlZ[beZg���ª�

KlZ[behZgZebaZlhj�fh`_l�ijbf_gylvky�\�hjlhi_^bb��ljZ\fZlheh]bb��g_\jh-
eh]bb��hlhjbgheZjbg]heh]bb��hnlZevfheh]bb��f_^bpbgkdhc�j_Z[beblZpbb��fZ-
gmZevghc� f_^bpbg_�� ikbobZljbb�� Z� lZd`_� dZd� g_ki_pbnbq_kdbc� bg^bdZlhj
nmgdpbhgZevgh]h�khklhygby�g_j\ghc�kbkl_fu�

Iheh`bl_evgu_�j_amevlZlu�ihemq_gu�ijb�Zijh[Zpbb�
- \�hjlhi_^bb�^ey�hij_^_e_gby�gZebqby�Zkbff_ljbb�hihjgh�^\b]Zl_evgh]h

ZiiZjZlZ�� ZghfZebb� kmklZ\h\� b� iha\hghqgbdZ�� ^ey� ih^[hjZ� ^hihegbl_evguo
kj_^kl\�hihju�

- \�ljZ\fZlheh]bb�^ey�hp_gdb�nmgdpbhgZevgh]h�khklhygby�ih\j_`^zgguo
gb`gbo�dhg_qghkl_c�b�iha\hghqgbdZ�

- \�g_\jheh]bb�^ey�dhgljhey�b�j_Z[beblZpbb�khklhygby�[hevgh]h�ijb�iZj_-
aZo�� iZjZebqZo�� ]bi_jdbg_aZo�� bgkmevlZo� b� bo� ihke_^kl\byo�� fbh^bkljhnbb�
jZaebqguo� aZ[he_\Zgbyo� fhlhjguo� hl^_eh\� p_gljZevghc� g_j\ghc� kbkl_fu� k
bkihevah\Zgb_f�[bheh]bq_kdhc�h[jZlghc�k\yab�

- \� hlhjbgheZjbg]heh]bb� ^ey� \uy\e_gby� ZlZdkbb� b� e_q_gby� jZkkljhckl\
nmgdpbc�\_klb[meyjgh]h�ZiiZjZlZ��k�bkihevah\Zgb_f�[bheh]bq_kdhc�h[jZlghc
k\yab�

- \� hnlZevfheh]bb� ^ey� hp_gdb� nmgdpbhgZevgh]h� j_amevlZlZ� dhjj_dpbb
aj_gby�ijb�kbg^jhf_�ojhgbq_kdh]h�]heh\hdjm`_gby�

- \�ikbobZljbb�^ey�hp_gdb�ikbohwfhpbhgZevgh]h�khklhygby�ih�^\b]Zl_ev-
guf�j_Zdpbyf�

Ijb\_^zggu_� fZl_jbZeu� k\b^_l_evkl\mxl� h� ijh]j_kkbjmxs_f� jZa\blbb
dhfivxl_jghc�klZ[beh]jZnbb��dZd�gh\h]h��kZfhklhyl_evgh]h�b�i_jki_dlb\gh]h
gZmqgh�l_ogbq_kdh]h�gZijZ\e_gby�\�f_^bpbg_�

 JZ[hlZ�\uiheg_gZ�ijb�ih^^_j`d_�JNNB��]jZgl��������������������������]�]���

��������]�LZ]Zgjh]��me�I_ljh\kdZy�����(�PDLO��stabilan@scenar.com.ru
L_e��������������������Keb\Z�K_j]_c�K_fzgh\bq��<hcgh\�B\Zg�>fbljb_\bq



HILBFBA:PBY�DHFIHGH<DB�QJ?KDHKLGH=H
:II:J:L:�>EY�E?Q?GBY�A:KL:J?EUO�<U<BOH<

IE?Q?<HC�DHKLB

E�G�Khehfbg��:�<�<hclh\bq��K�<��=Z\jbeh\��<�:�GZaZjh\

=NMG�JhkGBBLH�bf��J�J�<j_^_gZ��KZgdl�I_l_j[mj]��Jhkkby

>ey�mkh\_jr_gkl\h\Zgby� aZdjulh]h�\ijZ\e_gby� aZklZj_euo�\u\boh\�ie_qZ
ijb�ihfhsb�qj_kdhklgh]h�ZiiZjZlZ��gZfb�hilbfbabjh\Zgu�iZjZf_lju�\\_^_gby
kl_j`gy�rmjmiZ�� aZ� dhlhjuc� hkms_kl\ey_lky� ljZdpby� ^ey� \u\_^_gby� ijhdkb-
fZevgh]h�hl^_eZ�ie_q_\hc�dhklb�

Ijb�ihfhsb�dhfivxl_jghc�ijh]jZffu�©0('/23ª�ijhba\_^_gu�jZkq_lu�b
ihkljh_gu�lj_of_jgu_�bgl_]jZevgu_�]jZnbdb� �jbk�����Ih�gbf�hij_^_e_gu�hi-
lbfZevgu_�ihdZaZl_eb� �m]eZ�\\_^_gby�kl_j`gy�rmjmiZ�\�ie_q_\mx�dhklv (α��b
m]eZ�ly]b�aZ�kl_j`_gv�rmjmi��γ���Hlkq_l�m]eh\�±�hl�]hjbahglZevghc�hkb�

 

Jbk����

<uy\e_gh��qlh�kbeZ�\uju\Zgby�kl_j`gy�rmjmiZ�fbgbfZevgZ��Z�fhf_gl fZd-
kbfZe_g�ijb�α= 30±��]jZ^mkh\�b�γ= −25±��]jZ^mkh\��Kihkh[�mki_rgh�Zijh[bjh-
\Zg�ijb�e_q_gbb�lj_o�iZpb_glh\��G_kfhljy�gZ�gZebqb_�^hklZlhqgh�\ujZ`_ggh-
]h�hkl_hihjhaZ��gb�\�h^ghf�kemqZ_�g_�ijhbahreh�\uju\Zgby�kl_j`gy�rmjmiZ�ba
dhklb�

��������KZgdl�I_l_j[mj]��me��;Zcdh\Z�����JhkGBBLH�bf��J�J�<j_^_gZ
Khehfbgm�E_hgb^m�GbdheZ_\bqm
L_e�������������������������
e-mail: solomin@online.ru



<H<E?Q?GB?�><B=:L?EVGHC�DHJU�<�IHAGUC�DHGLJHEV�IJB
KLHYGBB�G:�MKLHCQB<HC�B�G?MKLHCQB<HC�HIHJ?

B�:�Khehih\Z��G�<��>_gbkdbgZ��H�<��DZa_ggbdh\
Bgklblml�Ijh[e_f�I_j_^Zqb�BgnhjfZpbb�J:G��Fhkd\Z��Jhkkby

M�a^hjh\uo�ex^_c�bamqZeb�jhev�kmijZkibgZevguo�kljmdlmj�\�j_]meypbb�ih-
au�ijb�klhygbb�gZ�mklhcqb\hc�b�g_mklhcqb\hc�hihjZo��>ey�bamq_gby�kmijZkib-
gZevguo�\ebygbc�ijbf_gyeb�ljZgkdjZgbZevgmx�fZ]gblgmx�klbfmeypbx��LFK�
fhlhjghc�dhju�\�h[eZklb�ij_^klZ\bl_evkl\Z�gh]��J_]bkljbjh\Zeb�WF=�hl\_lu
dZf[Zeh\b^ghc�furpu��Bkiulm_fuc� klhye� k� aZdjulufb� ]eZaZfb�gZ� l\_j^hf
ihem�beb�gZ�ih^\b`ghc�hihj_�\�\b^_�ij_kk�iZiv_��Ijb�i_j_oh^_��hl�klhygby�gZ
l\_j^hf�ihem�d�klhygbx�gZ�ih^\b`ghc�hihj_��m�[hevrbgkl\Z�bkiulm_fuo�nh-
gh\Zy� Zdlb\ghklv� bkke_^m_fhc� furpu� m\_ebqb\ZeZkv� gZ� ����� :[khexlguc
WF=�hl\_l�gZ�LFK�ijb�klhygbb�gZ�g_mklhcqb\hc�hihj_�\hajZklZe�ih�kjZ\g_-
gbx�k�hl\_lhf�gZ�l\_j^hf�ihem�\�����jZaZ��Wlh�m\_ebq_gb_�fh`_l�[ulv�k\yaZgh
dZd� k�ih\ur_gghc�\ha[m^bfhklvx� kibggh]h�fha]Z� lZd�b� k� Zdlb\ghklvx�\�fh-
lhjghc�dhj_��IhdZaZgh��qlh�m\_ebq_gb_�hldebdh\�g_�lhevdh�[ueh�k\yaZgh�k�m\_-
ebq_gb_f�lhgbq_kdhc�Zdlb\ghklb�\�furp_��lZd�dZd�ghjfbjh\Zgguc�WF=�hl\_l
ijb�klhygbb�gZ�g_mklhcqb\hc�hihj_�lZd`_�\hajZklZe�ih�kjZ\g_gbx�k�hl\_lhf�gZ
l\_j^hf�ihem��Bkke_^h\Zgb_�LFK�\ua\Zgguo�hldebdh\�\�ijb\h^ys_c�furp_
[hevrh]h�iZevpZ�jmdb�\uy\beh��qlh�hl\_lu�gZ�klbfmeypbx�[ueb�ZgZeh]bqgufb
\�h[hbo�mkeh\byo�klhygby��LZdbf�h[jZahf��wnn_dl�LFK�hdZaZeky�ki_pbnbqguf
d�furpZf��ijbgbfZxsbf�g_ihkj_^kl\_ggh_�mqZklb_�\�ihaghf�dhgljhe_� �dZf-
[Zeh\b^gZy�furpZ��

>ey�bamq_gby�\ha[m^bfhklb�kibggh]h�fha]Z�ijbf_gyeb�we_dljbq_kdmx�klb-
fmeypbx� aZ^g_]h� [hevr_[_jph\h]h� g_j\Z� �G�j_ne_dk��� \h\e_dZxsmx� \� hl\_l
lhevdh� kibgZevgu_� kljmdlmju�� <_ebqbgm� G�hl\_lZ� khhlghkbeb� k� \_ebqbghc
fZdkbfZevgh]h�F�hl\_lZ� �\ujZ`_ggmx�\�����Qlh[u�bkdexqblv�\ebygb_� kbeu
klbfmeypbb�gZ�\_ebqbgm�G�hl\_lZ�ijb�jZaebqguo�mkeh\byo�klhygby�\u[bjZeb
F�hl\_l�\�^bZiZ�ahg_�������b�khhl\_lkl\mxsmx�\_ebqbgm�G�hl\_lZ�ba�wlhc�`_
ijh[u��<�wlhf�^bZiZahg_�\_ebqbgZ�G�hl\_lZ�hljZ`Z_l�j_ne_dlhjgmx�\ha[m^b-
fhklv�fhlhg_cjhgh\��HdZaZehkv��qlh�ijb�klhygbb�gZ�ih^\b`ghc�hihj_�ih�kjZ\-
g_gbx� kh� klhygb_f�gZ� jh\ghf�ihem� Zfieblm^Z�G��j_ne_dkZ�g_�baf_gyeZkv��b
^Z`_�bf_eZ�l_g^_gpbx�d�mf_gvr_gbx��LZdbf�h[jZahf�ihdZaZgh��qlh�\hajZklZ-
gb_�WF=�±�hl\_lh\�dZf[Zeh\b^ghc�furpu�gZ�LFK�ijb�klhygbb�gZ�ih^\b`ghc
hihj_�ih�kjZ\g_gbx�k�hl\_lZfb�gZ�jh\ghf�ihem�k\yaZgh�g_�k�m\_ebq_gb_f�j_n-
e_dlhjghc�\ha[m^bfhklb�kibgZevguo�α-fhlhg_cjhgh\��Z�k�ih\ur_gghc�Zdlb\-
ghklvx�kmijZkibgZevguo�kljmdlmj�

JZ[hlZ�[ueZ�ih^^_j`ZgZ�]jZglhf�JNNB�N00-04-48156

��������Fhkd\Z��;��DZj_lguc�i_j������BIIB�J:G��eZ[������?-mail: lab9@iitp.ru,
l_e���������������������Khehih\hc�B�:�



:G:EBA�HJLH=J:>GHC�IHAU�M�>?L?C������E?L��BF?XSBO
KBG>JHF�G:JMR?GBY�<GBF:GBY

B�=BI?J:DLB<GHKLB

Lj_f[Zq�:�;���;_ey_\�F�:�

Dm[ZgkdZy�]hkm^Zjkl\_ggZy�ZdZ^_fby�nbabq_kdhc�dmevlmju�
]�DjZkgh^Zj��JhkkbckdZy�N_^_jZpby

Kbg^jhf�gZjmr_gby�\gbfZgby�b� ]bi_jZdlb\ghklb� �KG<=��m�^_l_c�bf__l
p_euc�jy^�ijbagZdh\��h^gbf�ba�dhlhjuo�y\ey_lky�gZjmr_gb_�dhhj^bgZpbhgguo
kihkh[ghkl_c��P_evx�jZ[hlu�y\behkv�bamq_gb_�hjlh]jZ^ghc�ihau�m�fZevqbdh\
�����e_l��bf_xsbo�^Zggmx�fha]h\mx�^bknmgdpbx�

<uy\e_gb_�gZjmr_gbc�\gbfZgby�b�]bi_jZdlb\ghklb�ijh\h^behkv�ihkj_^kl-
\hf�©TOVA» (Test of variables of attention)��jZajZ[hlZggh]h�\�eZ[hjZlhjbb�g_c-
jh[bheh]bb�ijh]jZffbjh\Zgby�^_ckl\bc�BgklblmlZ�fha]Z�q_eh\_dZ�Jhkkbckdhc
:dZ^_fbb�GZmd��L_klbjh\Zgb_�hjlh]jZ^ghc�ihau�hkms_kl\eyehkv�ihkj_^kl\hf
dhfivxl_jgh]h� klZ[beh]jZnbq_kdh]h� dhfie_dkZ� DKD������:gZeba� klZlhdbg_-
abh]jZffu� �KD=��ijh\h^beky�ih�ihdZaZl_eyf�� kj_^g_d\Z^jZlbq_kdh_�hldehg_-
gb_�\h�njhglZevghc�b�kZ]bllZevghc�iehkdhklyo� �ff���^ebgZ�djb\hc�KD=� �ff��
iehsZ^v�KD=��ff2

���kj_^gbc�jZ^bmk�hldehg_gby�h[s_]h�p_gljZ�fZkk��HPF��l_-
eZ� �ff��� hldehg_gb_� HPF� \h� njhglZevghc� b� kZ]bllZevghc� iehkdhklyo� �ff��
FhlhjgZy�aZ^ZqZ�khklhyeZ�\�ih^^_j`Zgbb�hjlh]jZ^ghc�ihau�\�l_q_gb_����k_d�
;ueh�h[ke_^h\Zgh����rdhevgbdh\�feZ^rbo�deZkkh\��bf_xsbo�KG<=��wdki_jb-
f_glZevgZy� ]jmiiZ�� b� ��� ijZdlbq_kdb� a^hjh\uo� ^_l_c� ����� e_l� �dhgljhevgZy
]jmiiZ��

<uy\e_gh��qlh�ihdZaZl_eb�KD=�m�^_l_c��bf_\rbo�KG<=�\ur_��q_f�\�dhg-
ljhevghc� ]jmii_�� Ijb� ajbl_evghf� dhgljhe_� aZ� fZjd_jhf�� hlke_`b\Zxsbf
HPF��\uy\eyebkv�kms_kl\_ggu_�jZaebqby�ih�kj_^g_d\Z^jZlbq_kdhfm�hldehg_-
gbx�\�kZ]bllZevghc�iehkdhklb�b�iehsZ^b�KD=��Ijb�bkdexq_gbb� ajbl_evgh]h
dhgljhey�aZ�fZjd_jhf�HPF�\�wdki_jbf_glZevghc�]jmii_��ih�kjZ\g_gbx�k�dhg-
ljhevghc�� �\hajZklZeb�kj_^g_d\Z^jZlbq_kdh_�hldehg_gb_�\h�njhglZevghc�b�kZ-
]bllZevghc�iehkdhklyo��kdhjhklv�i_j_f_s_gby��iehsZ^v�KD=��kj_^gbc�jZ^bmk
hldehg_gby�HPF�b�hldehg_gb_�HPF�\h�njhglZevghc�iehkdhklb��<�ijh[_�k�aZ-
djulufb�]eZaZfb�khojZgyebkv�jZaebqby�ebrv�ih�ihdZaZl_eyf�kj_^g_d\Z^jZlb-
q_kdh]h�hldehg_gby�\h�njhglZevghc�b�kZ]bllZevghc�iehkdhklyo�b�kj_^g_]h�jZ-
^bmkZ�hldehg_gby�HPF�

LZdbf�h[jZahf��m�fZevqbdh\�k�KG<=�ihagZy�mklhcqb\hklv�kgb`_gZ�ih�kjZ\-
g_gbx�k�dhgljhevghc� ]jmiihc��GZb[hevrb_�jZaebqby�\uy\eyebkv�ijb�bkdex-
q_gbb� ajbl_evgh]h�dhgljhey� aZ�i_j_f_s_gb_f�fZjd_jZ�HPF��F_lh^�dhfivx-
l_jghc�klZ[beh]jZnbb�fh`gh�bkihevah\Zlv�\�dZq_kl\_�^bZ]ghklbq_kdh]h�djbl_-
jby�kbg^jhfZ�gZjmr_gby�\gbfZgby�b�]bi_jZdlb\ghklb�

DhglZdlguc�Z^j_k��Jhkkby����������]��DjZkgh^Zj��me��;m^_ggh]h������
Dm[ZgkdZy�]hkm^Zjkl\_ggZy�ZdZ^_fby�nbabq_kdhc�dmevlmju��:�;�Lj_f[Zqm�
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N_^hjh\Z�<�G���

<bkkZjbhgh\�<�:����

SmjdbgZ�:�<��

*** GZmf_gdh�:�<������


Kg_]bj_\Z�G�K�


Jhkkbckdbc�=hkm^Zjkl\_gguc�f_^bpbgkdbc�mgb\_jkbl_l��Fhkd\Z�


N=MI�"Bgklblml�ieZklbq_kdhc�objmj]bb�b�dhkf_lheh]bb"��Fhkd\Z�




Bgklblml�ijbdeZ^ghc�f_oZgbdb��J:G��Fhkd\Z��Jhkkby

P_ev�jZ[hlu�-�bkke_^h\Zgb_�fbdjhf_oZgbdb�dZibeeyjgh]h�^\b`_gby�k\h-
[h^ghc�\h^u�ihebZdjbeZfb^guo��]b^jh]_e_c��bkihevam_fuo�\�ieZklbq_kdhc�ob-
jmj]bb��;bhf_oZgbq_kdb_� Zki_dlu� bkihevah\Zgby� bg_jlguo� ihebf_jguo�fZl_-
jbZeh\�^ey�ieZklbq_kdhc�objmj]bb�ijZdlbq_kdb�g_�bkke_^h\Zgu��<f_kl_�k�l_f�
hi_jZpbb�� ijh\h^bfu_� \�Bgklblml_� ieZklbq_kdhc� objmj]bb� ihke_^gb_� � �� e_l�
mdZau\Zxl� gZ� k\yav� mki_oZ� ieZklbq_kdhc� dhjj_dpbb� nhjfu� fy]dbo� ldZg_c� � k
kh^_j`Zgb_f�\h^u�\�]b^jh]_e_��Khklhygb_�\h^u��\eby_l�gZ�\yadhmijm]b_�k\hckl-
\Z ]_e_c�>�@��qlh�fh`_l�hij_^_eylv�j_amevlZlu�dhglmjguo�hi_jZpbc��Fgh]he_l-
gb_�bkke_^h\Zgby�BIJBF�J:G�ihdZaZeb��qlh�ihjbklu_�ihebf_jgu_�ghkbl_eb
y\eyxlky�ijhkluf�b�wnn_dlb\guf�bgkljmf_glhf�^ey�bkke_^h\Zgby�j_heh]bq_-
kdbo�k\hckl\�agZqbl_evgh]h�qbkeZ� �[bheh]bq_kdbo�`b^dhkl_c�b�\h^guo�jZkl\h-
jh\�

Bkke_^h\Zeb� � ljb� lbiZ� ]b^jh]_e_c� �� "Bgl_jnZee��� �NhjfZdjbe��
":j]bnhjf���Ih\_jo�kehy�]_ey�jZaf_sZeb�ihjbklu_�ie_gdb�k�jZaebqgufb�^bZ-
f_ljZfb�ihj��;eZ]h^Zjy�\ukhdhc�]b^jhnbevghklb��fZl_jbZeZ�ie_ghd��dZibeeyj-
gu_�kbeu�\uau\Zxl�^\b`_gb_��\h^u��kh^_j`Zs_cky�\�]_eyo�\�i_ji_g^bdmeyjghf
d�]jZgbp_�jZa^_eZ��]_ev���ihjbklZy�ie_gdZ���J_amevlZlu�hp_gdb�kdhjhklb�^\b`_-
gby�dhfihg_glh\�]_e_c�9��\�fdf�\�k_dmg^m��ij_^klZ\e_gu�\�lZ[ebp_���Ba�^Zgguo
lZ[ebpu�ke_^m_l��qlh�k�gZbf_gvr_c

Kdhjhklv�V��fdf/ k>bZ�
f_lju
ihj�
fdf

:j]b�
nhjf

Nhjf�
Zdjbe

Bgl_j�
nZee

0,65 1,54 1,11 0,21
1,20 2,22 1,54 1,18
5,00 10,00 3,33 2,86

kdhjhklvx�^\b`_lky� \� dZibeeyjZo� \h-
^Z��kh^_j`ZsZyky�\�Bgl_jnZee_��<�kh-
hl\_lkl\bb�k�mjZ\g_gb_f�Mhr[_jgZ�[2]
wlb�^Zggu_�mdZau\Zxl�gZ��[he__�\ukh-
dmx� \yadhklv� \h^guo� dhfihg_glh\
Bgl_jnZeeZ� ih� kjZ\g_gbx� k� ^jm]bfb
]_eyfb�

Ij_^eZ]Z_fuc�f_lh^� ijhkl�� _]h� ^Zggu_� iha\heyxl� ijh]ghabjh\Zlv� j_heh]bq_-
kdb_�k\hckl\Z�\\h^bfh]h�\�furpm�ihebf_jZ��<u\h^��i_j\bqgmx�hp_gdm�k\hckl\
kh^_j`Zs_cky�\�]_eyo�\h^u�fh`gh�ijh\h^blv�ih�__�nbabq_kdbf��fbdjhf_oZgb-
q_kdbf��iZjZf_ljZf�

Ebl_jZlmjZ
���<h^Z�\�ihebf_jZo��J_^��K��Jhme_g^��F����Fbj��������
����O_cn_p�E�B����G_cfZjd�:�<��Fgh]hnZagu_�ijhp_kku�\�ihjbkluo�kj_^Zo��F��������

DhglZdlguc�Z^j_k���������Fhkd\Z���me��B��;Z[mrdbgZ��^�����d����d\�����Kg_]bj_\Z�G�K�
L_e���������������^����������������j���NZdk�����������������E-mail- iam@ipsun.ras.ru



;BHF?O:GBQ?KDB?�I:J:F?LJU�<JH@>?GGUO
KDHEBHLBQ?KDBO�>?NHJF:PBC�IHA<HGHQGBD:

:�E�OZgZ_\��:�<�=eZ^dh\
GBB�ljZ\fZlheh]bb�b�hjlhi_^bb��Gh\hkb[bjkd��Jhkkby

<\_^_gb_�Ljm^ghklb�\ bamq_gbb�\jh`^_gguo�kdhebhlbq_kdbo�^_nhjfZ-
pbc� � �iha\hghqgbdZ khklhyl� \� keh`ghklb� gZdhie_gby� ^hklZlhqgh]h� qbkeZ� gZ-
[ex^_gbc� � k� h^ghlbigufb� � � � � ^_nhjfZpbyfb��Hkgh\u\Zykv� gZ� debgbq_kdhf
hiul_���fh`gh�\ukdZaZlv�ij_^iheh`_gb_��qlh�\�hkgh\_��jZaebqbc�e_`bl�ehdZeb-
aZpby�\_jrbgu�^_nhjfZpbb��>hdZaZlv�wlh�ij_^iheh`_gb_�debgbq_kdbfb�f_lh-
^Zfb�g_�\hafh`gh�

P_ev� bkke_^h\Zgby�� Bamq_gb_� dbg_fZlbq_kdbo� ihdZaZl_e_c� nhjfu� b
hjb_glZpbb�iha\hghqgbdZ�\h�njhglZevghc�iehkdhklb�\�aZ\bkbfhklb�hl�mjh\gy
jZkiheh`_gby�ZghfZevgh]h�iha\hgdZ�m�[hevguo�\jh`^_gguf�kdhebhahf�

FZl_jbZeu�b�f_lh^u��GZfb�bamq_gu� debgbq_kdb_�b� j_gl]_gheh]bq_-
kdb_���^Zggu_�h[ke_^h\Zgby����[hevguo�k�\jh`^_gguf�kdhebhahf�IV kl_i_gb�gZ
ihq\_�jZaebqguo�ZghfZebc�jZa\blby�iha\hghqgbdZ��<� aZ\bkbfhklb�hl�ehdZeb-
aZpbb�\_jrbgu������kdhebhlbq_kdhc�����������^_nhjfZpbb�\k_�iZpb_glu�jZkij_^_-
e_gu�ke_^mxsbf�h[jZahf��\_jog__�]jm^ghc� � � �Th1-Th5 (n ���� �kj_^g_]jm^ghc
Th6-Th9 (n ����gb`g_�]jm^ghc�Th10- Th12 (n ����� \_jog__�ihykgbqguc�L1-L2
(n ����ihykgbqguc��L3-L5 (n=3).

M�\k_o�[hevguo�gZ�hkgh\Zgbb�j_gl]_gh]jZnbq_kdbo�bkke_^h\Zgbc�� \u-
iheg_gguo�\�iheh`_gbb�klhy�k�hl\_khf��ijh\_^_g�dbg_fZlbq_kdbc�ZgZeba�nhj-
fu�b�hjb_glZpbb�iha\hghqgbdZ�\h�njhglZevghc�iehkdhklb�
������������J_amevlZlu�� �<� oh^_� bamq_gby� b� hp_gdb� kdhebhlbq_kdbo� ^_nhjfZpbc
iha\hghqgbdZ�m�gZrbo�iZpb_glh\�\uy\e_gu�agZqbl_evgu_�hlebqby�\�aZ\bkbfh-
klb�hl�ehdZebaZpbb�ZghfZebb��<�gZb[he__�fgh]hqbke_gghc�]jmii_�[hevguo� �k
ZghfZevguf�Th9 \_jrbgguf�iha\hgdhf��m^Zehkv�\uy\blv�koh^gu_�aZdhghf_j-
ghklb� [bhf_oZgbq_kdbo� ihdZaZl_e_c�� <_ebqbgZ� p_gljZevgh]h� m]eZ� khklZ\beZ
120±6,3°�� m]he� gZdehgZ� ohj^u� �±2,3°�� ijhly`_gghklv� ^m]b� hl� 7K�� ^h� 7K��
iha\hgdZ��<hajZkl�iZpb_glh\�wlhc�]jmiiu�khklZ\be�hl����^h����e_l�

<u\h^u�� <� dZ`^hf� ba� wlbo� gZ[ex^_gbc� \uy\e_gZ� ijyfh� ijhihjpbh-
gZevgZy� aZ\bkbfhklv� \ur_mdZaZgguo� dbg_fZlbq_kdbo� oZjZdl_jbklbd�b�bo� dh-
ebq_kl\_ggh_� koh^kl\h��Dbg_fZlbq_kdb_�ihdZaZl_eb�nhjfu�b� hjb_glZpbb�ih-
a\hghqgbdZ� \h� njhglZevghc� iehkdhklb� aZ\bkyl� hl� mjh\gy� jZkiheh`_gby� Zgh-
fZevgh]h�iha\hgdZ��<uy\e_ggu_�oZjZdl_jbklbdb�aZdeZ^u\Zxl�hkgh\m�^ey�ijh-
]ghabjh\Zgby�ijh]j_kkbjh\Zgby�^_nhjfZpbc�iha\hghqgbdZ�

��������Jhkkby��]�Gh\hkb[bjkd��me�Njmga_� �����ihqlZ��niito@mail.cis.ru,
nZdk���������������dhglZdlguc�l_e����������������OZgZ_\�:ev[_jl�E_hgb^h\bq



GHJF:LB<G:Y�;:A:�>:GGUO�><B@?GBC�<�IHYKGBQGHF
HL>?E?�IHA<HGHQGBD:

Q_j_iZgh\�?�:���=eZ^dh\�:�<�

GBB�ljZ\fZlheh]bb�b�hjlhi_^bb��Gh\hkb[bjkd��Jhkkby�

P_ev� jZ[hlu�� kha^Zgb_� ghjfZlb\ghc� [Zau� ^Zgguo� ^\b`_gbc� ihykgbqgh]h
hl^_eZ�iha\hghqgbdZ�\�kZ]bllZevghc�iehkdhklb�

F_lh^u�� bkke_^h\Zgb_� ijh\h^behkv� ijb� ihfhsb� ijh]jZffgh�ZiiZjZlgh]h
dhfie_dkZ� ©F;G�[bhf_oZgbdZª�� \� khklZ\� dhlhjh]h� \oh^yl� ]hgbhf_ljbq_kdb_
^Zlqbdb��iha\heyxsb_�baf_jylv�m]eh\u_�i_j_f_s_gby�\�lj_o�iehkdhklyo�k�qZk-
lhlhc�^bkdj_^blZpbb����=p�b�lhqghklvx�����]jZ^mkZ��<�dhgkljmdpbx�dhfie_dkZ
bagZqZevgh� aZeh`_gZ� \hafh`ghklv�bkihevah\Zgby� _]h�^ey�baf_j_gby�ih^\b`-
ghklb�iha\hghqgbdZ��h^gZdh��hlkmlkl\b_�ghjfZlb\ghc�[Zau�^Zgguo�g_�iha\hey-
_l�ijbf_gylv�_]h�\�debgbq_kdhc�ijZdlbd_�^ey�h[ke_^h\Zgby�ih^\b`ghklb�ih-
a\hghqgbdZ��H[ke_^h\Zgh����^h[jh\hevp_\�\�\hajZkl_�hl����^h����e_l��gbdh]^Z
g_�bkiulu\Z\rbo�[he_c�\�kibg_��DZ`^uc�bkiulm_fuc�ihhq_j_^gh�\uihegye���
�� ih\lhjguo� ^\b`_gbc� \� kZ]bllZevghc� iehkdhklb�� =hgbhf_ljbq_kdbc� ^Zlqbd
jZkiheZ]Zeky�gZ�mjh\g_�L��iha\hgdZ�b�aZdj_ieyeky�gZ�mjh\g_�Th���b�S��iha\hg-
dh\��qlh�iha\hey_l�bkke_^h\Zlv�^\b`_gby�\�ihykgbqghf�hl^_e_�iha\hghqgbdZ�b
bkdexqblv�^\b`_gby�\�lZah[_^j_gguo�kmklZ\Zo��DZ`^uc�bkiulm_fuc�[ue�ih-
hq_j_^gh�h[ke_^h\Zg�^\mfy�g_aZ\bkbfufb�bkke_^h\Zl_eyfb��;ueb�ijhZgZebab-
jh\Zgu�h[t_f��kdhjhklv�b�jZ\ghf_jghklv�^\b`_gbc�

Ihemq_ggu_� j_amevlZlu�� hij_^_e_gu� ghjfZevgu_� \_ebqbgu� h[t_fh\� ^\b-
`_gbc�\�ihykgbqghf�hl^_e_�iha\hghqgbdZ��H[t_f�k]b[Zgby�\�ihykgbqghf�hl^_-
e_�iha\hghqgbdZ� khklZ\be� ����������IhdZaZgh�� qlh� ^Zggu_�baf_j_gbc��ijh\h-
^bfufb�^\mfy�bkke_^h\Zl_eyfb�� \ukhdh� dhjj_ebjm_l�^jm]� k�^jm]hf��Hrb[dZ
hij_^_e_gby� h[t_fZ� ^\b`_gbc� khklZ\beZ� ������ hrb[dZ� hij_^_e_gby� kdhjhklb
k]b[Zgby����]jZ^�k_d��G_�hlf_q_gh�\ebygby�iheZ�gZ�h[t_f�b�oZjZdl_j�^\b`_gbc
\�ihykgbqghf�hl^_e_�iha\hghqgbdZ�

<u\h^u�� lZdbf� h[jZahf�� dhfie_dk� ©F;G�[bhf_oZgbdZª� iha\hey_l� ^hklh-
\_jgh�bamqZlv�m]eh\u_�b�kdhjhklgu_�oZjZdl_jbklbdb�^\b`_gbc�\�ihykgbqghf
hl^_e_�iha\hghqgbdZ��>Zggu_�baf_j_gbc�h[t_fh\�^\b`_gbc�\�ihykgbqghf�hl-
^_e_�iha\hghqgbdZ�kjZ\gbfu�k�j_amevlZlZfb�baf_j_gbc��ihemq_ggufb�ijb�bk-
ihevah\Zgbb�^jm]bo�f_lh^bd��GhjfZlb\gZy�[ZaZ�^Zgguo�y\ey_lky�hkgh\hc�^ey
\ujZ[hldb� djbl_jb_\��iha\heyxsbo�ijh\h^blv� kdjbgbg]h\u_� h[ke_^h\Zgby�b
^bnn_j_gpbZevgmx�^bZ]ghklbdm�iZlheh]bb�iha\hghqgbdZ�gZ�hkgh\Zgbb�nmgd-
pbhgZevghc�hp_gdb�_]h�^\b]Zl_evghc�nmgdpbb�

��������]��Gh\hkb[bjkd��me��IhlZgbgkdZy��^�����d\������chea@inbox.ru,
l_e�����������������Q_j_iZgh\�?\]_gbc�:jdZ^v_\bq�
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E�:�Q_jgbdh\Z1
��D�B�Mklbgh\Z1

��X�:�Emdvygh\Z1
��=�:�Abgh\v_\Z2

1GBB�g_\jheh]bb�J:FG��]�Fhkd\Z��Jhkkby�
2FKQ�����NM�©F_^[bhwdklj_fª�FA�JN��]�Fhkd\Z��Jhkkby

P_ev�jZ[hlu�aZdexqZeZkv�\�bamq_gbb�nmgdpbb�ih^^_j`Zgby�\_jlbdZevghc
ihau�m�ih`beuo�[hevguo�k�^\b]Zl_evgufb�gZjmr_gbyfb�p_gljZevgh]h�]_g_aZ�
H[ke_^h\Zgh�����[hevguo�\�\hajZkl_�hl����^h����e_l��ba�gbo�����ih`beuo�[hev-
guo�\�\hajZkl_����e_l�b�klZjr_�b����[he__�fheh^uo�[hevguo�\�\hajZkl_�^h���
e_l��dhlhju_�khklZ\beb�]jmiim�kjZ\g_gby��Kj_^b�����[hevguo��m����gZ[ex^Zeky
iZjdbgkhgbaf��m� ��� ��ihke_^kl\by�i_j_g_k_ggh]h�br_fbq_kdh]h�ihemrZjgh]h
bgkmevlZ�b�m� ���[hevguo� ��^bkpbjdmeylhjgZy�wgp_nZehiZlby� ��±���klZ^b_c��<
dZq_kl\_� klZ[behf_ljbq_kdh]h� klZg^ZjlZ�h[ke_^h\Zgh� ��� g_\jheh]bq_kdb� a^h-
jh\uo�ebp�[_a�iZlheh]bb�kh�klhjhgu�hihjgh�^\b]Zl_evgh]h�ZiiZjZlZ��\_klb[m-
eyjgh]h�b�ajbl_evgh]h�ZgZebaZlhjh\�\�\hajZkl_�hl����^h����e_l�b����ih`beuo
ijZdlbq_kdb�a^hjh\uo�ex^_c�\�\hajZkl_�hl����^h����e_l�

F_lh^u�bkke_^h\Zgby��>ey�j_r_gby�ihklZ\e_gguo�aZ^Zq�bkihevah\Zebkv
debgbq_kdb_�� bgkljmf_glZevgu_� b� klZlbklbq_kdb_� f_lh^u� bkke_^h\Zgby�� M
\k_o�[hevguo�^ey�h[t_dlb\ghc�hp_gdb�nmgdpbb�ih^^_j`Zgby�\_jlbdZevghc�ih-
au�bkihevah\Zeky�dhfivxl_jgh�klZ[beh]jZnbq_kdbc�dhfie_dk��jZajZ[hlZgguc
HD;� ©JBLFª� �]��LZ]Zgjh]���BamqZebkv� kj_^gyy� kdhjhklv�i_j_f_s_gby�P>� � ±
�9�ff�k_d��b�kj_^gbc�jZ^bmk�hldehg_gby�P>±��5�ff��ijb�kihdhcghf�klhygbb�k
hldjulufb�b�aZdjulufb�]eZaZfb�

Ihemq_ggu_� j_amevlZlu�� KjZ\gbl_evgh_� debgbdh�klZ[behf_ljbq_kdh_
bkke_^h\Zgb_�nmgdpbb�ih^^_j`Zgby�jZ\gh\_kby�m�ih`beuo�[hevguo�lj_o�gh-
aheh]bq_kdbo�]jmii��iZjdbgkhgbaf��ihklbgkmevlgu_�]_fbiZj_au�b�^bkpbjdmey-
lhjgZy�wgp_nZehiZlby��ihdZaZeh��qlh�\h�i_j\uo��nmgdpby�ih^^_j`Zgby�jZ\gh-
\_kby�m�ih`beuo�[hevguo�^hklh\_jgh�om`_��q_f�m�ih`beuo�ijZdlbq_kdb�a^hjh-
\uo� ebp�� \h�\lhjuo�� qlh� gZb[he__� g_mklhcqb\u� [hevgu_� k� ihklbgkmevlgufb
]_fbiZj_aZfb��\�lj_lvbo��qlh�f_oZgbafu�jZa\blby�g_mklhcqb\hklb�jZaebqZxlky
\h�\k_o�lj_o�]jmiiZo�[hevguo��bf_xl�k\hb�hkh[_gghklb�b�hlebqZxlky�hl�f_oZ-
gbafh\�jZa\blby�g_mklhcqb\hklb�m�[he__�fheh^uo�[hevguo�k�lZdbf�`_�lbihf
gZjmr_gby�^\b]Zl_evguo�nmgdpbc�

Ih^^_j`Zgh�]jZglZfb�J=GN��������������Z�b�JNNB���������������
________________________________________________________________________________
Jhkkby���������Fhkd\Z��<hehdheZfkdh_�rhkk_������GBB�g_\jheh]bb�J:FG�
Q_jgbdh\hc�E�:��L_e��������������������H�PDLO��luda_chernikova@mtu-net.ru
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IH�DHKLGHC�FHAHEB

G�:��QmebobgZ��D�D��R_klhiZeh\��<�H��IeZdkbg

Jhkkbckdbc�]hkm^Zjkl\_gguc�f_^bpbgkdbc�mgb\_jkbl_l�
dZn_^jZ�km^_[ghc�f_^bpbgu��]�Fhkd\Z��JhkkbckdZy�N_^_jZpby

Ijb�hk\b^_l_evkl\h\Zgbb�`b\uo�ebp�k�i_j_ehfZfb�dhkl_c�kd_e_lZ�aZ^ZqZfb
km^_[gh�f_^bpbgkdbo� wdki_jlh\� y\eyxlky� hij_^_e_gb_� f_oZgbafh\
ih\j_`^_gbc� b� ^Z\ghklb� ^Zgguo� i_j_ehfh\�� Mqblu\Zy� lhl� nZdl�� qlh
[hevrbgkl\h� wdki_jlba� ijh\h^blky� ih� ^Zgguf� f_^bpbgkdbo� ^hdmf_glh\� b
kimkly� agZqbl_evgh_� \j_fy� ihke_� ihemq_gby� ljZ\fu�� _^bgkl\_gguf
h[t_dlb\guf�bklhqgbdhf�bgnhjfZpbb�^ey�wdki_jlZ�kem`bl�j_gl]_gh]jZffZ�

P_evx�jZ[hlu�y\ey_lky�bamq_gb_�^bgZfbdb�aZ`b\e_gby�dhklghc�ldZgb�ijb
i_j_ehfZo� ^ebgguo� ljm[qZluo� dhkl_c� ih� ^Zgguf� j_gl]_gh]jZff� ^ey
\ujZ[hldb�djbl_jb_\�lhqguo�kjhdh\�^Z\ghklb�\hagbdgh\_gby�i_j_ehfh\�

<� aZ^Zqb� bkke_^h\Zgby� \oh^bl� bamq_gb_� baf_g_gbc� dhklghc� ldZgb� \
ihklljZ\fZlbq_kdbc� i_jbh^�� gZ[ex^_gb_� aZ� ^bgZfbdhc� dhklghc� fhaheb� b
khihklZ\e_gb_�bo� k�^Zggufb�bklhjbc�[he_ag_c� k�mq_lhf�\hajZklZ�[hevgh]h�b
\b^Z�i_j_ehfZ��Ijb�bamq_gbb�j_gl]_gh]jZff�ihi_j_qguo�i_j_ehfh\�^ebgguo
ljm[qZluo� dhkl_c� k� h[jZah\Zgb_f� jhf[h\b^gh]h� hkdhedZ� ijb� ihfhsb
dhfivxl_jguo�l_ogheh]bc�fu�hlf_lbeb�lhl�nZdl��qlh�dhklgZy�fhahev�aZqZklmx
h[jZam_lky� lhevdh� kh� klhjhgu� h[jZah\Z\r_]hky� jhf[h\b^gh]h� hkdhedZ�� Z
ke_^h\Zl_evgh�kh�klhjhgu�\ha^_ckl\by�\g_rg_c�kbeu�

LZdbf� h[jZahf� bkihevah\Zgb_� f_lh^Z� dhfivxl_jguo� l_ogheh]bc�� k
ijbf_g_gb_f� ki_pbZevguo� ijh]jZff� iha\hebl� j_rblv� g_� lhevdh� ^Z\ghklv
\hagbdgh\_gby� i_j_ehfZ�� f_oZgbafZ� _]h� \hagbdgh\_gby�� gh� b� ijh]gha� \j_^Z
a^hjh\vx�ijbqbg_ggh]h�ihkljZ^Z\r_fm�

�������� ]��Fhkd\Z��i_j��Ohevamgh\Z�� ^.7, dZn_^jZ� km^_[ghc�f_^bpbgu�J=FM�
Dhgl�l_e.: 246-48-74,  fh[��l_e.: 139-35-49
E-mail:  gordon@TTK.Ru
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<�B��R_\ph\��G�F��Fmjabdh\��<�D��DZf_jbg

=MG��JGP�©<LHª�bf_gb�ZdZ^_fbdZ�=�:��BebaZjh\Z��]��Dmj]Zg�

H[s_ijbgylu_�kihkh[u�bkijZ\e_gby�^_nhjfZpbc�ij_^mkfZljb\Zxl�hkl_hlhfbb��j_a_d-
pbx�dhklb��qlh��dZd�ijZ\beh��ijb\h^bl�d�\hagbdgh\_gbx�^_n_dlZ�__�

<ujZ[hlZggu_�[bhf_oZgbq_kdb_�iZjZf_lju�hkl_hkbgl_aZ�\�JGP� ©<LHª�iha\heyxl�h^-
gh\j_f_ggh�bkijZ\blv�[bhf_oZgbq_kdmx�hkv�k_]f_glZ��\hkklZgh\blv�^ebgm�b�nmgdpbx�dh-
g_qghklb�

Ijb\h^bf�debgbq_kdbc�ijbf_j��;hevghc�<�����e_l���ihklmibe�gZ�e_q_gb_�\�JGP�©<LHª
k�^bZ]ghahf���Ihke_^kl\by�]_fZlh]_ggh]h�hkl_hfb_eblZ��:gl_dmj\ZpbhggZy�^_nhjfZpby

\_jog_c�lj_lb�ijZ\h]h�ie_qZ�ih^�m]ehf���0��mdhjhq_gb_�ie_qZ�gZ� ���kf���dhf[bgbjh\ZggZy
dhgljZdlmjZ�ijZ\h]h�ie_q_\h]h�kmklZ\Z�

Ijb�debgbdh�j_gl]_gheh]bq_kdhf�h[ke_^h\Zgbb�\uy\e_gh�h]jZgbq_gb_�^\b`_gbc�\�ie_-
q_\hf�kmklZ\_��hl\_^_gb_�^h� 200��k�ehiZldhc�hl\_^_gb_��^h����0����k]b[Zgb_�^h� 250��\gmlj_g-
gyy�jhlZpby�\hafh`gZ�gZ���0��<�ehdl_\hf�kmklZ\_�h]jZgbq_gh�jZa]b[Zgb_�^h����0��<�emq_aZ-
iyklghf�kmklZ\_�b�kmklZ\Zo�dbklb�^\b`_gby�\�iheghf�h[t_f_��Hdjm`ghklv�ie_qZ�ijZ\h]h�b
e_\h]h�h^bgZdh\Z�

GZ� j_gl]_gh]jZffZo� hij_^_ey_lky� hkl_hihjha� ijhdkbfZevgh]h� b� ^bklZevgh]h� hl^_eh\
ie_qZ��\_jogyy�b�kj_^gyy�lj_lv�^bZnbaZ�kde_jhabjh\Zgu��>bklZevgZy�jhkldh\Zy�ahgZ�hlkmlkl-
\m_l��ijhdkbfZevgZy�ijhke_`b\Z_lky�lhevdh�gZ�����

Ih^�\gmljb\_gguf�gZjdhahf�ijhba\_^_gZ�dhjlbdhlhfby�\_jog_c�lj_lb�ie_q_\hc�dhklb�b
hkl_hkbgl_a�ZiiZjZlhf�BebaZjh\Z��Dhjj_dpby�^_nhjfZpbb�k�ihfhsvx�rZjgbjguo�mkljhckl\
b�m^ebg_gb_�ih�¼ ff�o���jZaZ��\�^_gv��ijh^he`ZeZkv����^gy��>hklb]gmlh�m^ebg_gb_�gZ���kf�
Kjhd�nbdkZpbb�\�ZiiZjZl_������^gy�

Q_j_a���]h^���f_kyp_\�ihke_�i_j\h]h�wlZiZ�e_q_gby�k�mdhjhq_gb_f�ie_qZ�gZ����kf� �jhkl
m\_ebqbeky�gZ����kf��ijhba\_^_gZ�hkl_hlhfby�ie_qZ��\�\_jog_c�lj_lb�b�dhjlbdhlhfby�\�gb`-
g_c�lj_lb��hkl_hkbgl_a�ZiiZjZlhf�BebaZjh\Z��M^ebg_gb_�ih���ff�������o�����ijh^he`Zehkv�\
l_q_gb_����^g_c��NbdkZpby�\�ZiiZjZl_��±�����^g_c��<�ihke_^mxs_f�nbdkZpby�]bikh\hc�ehg-
]_lhc�����f_kypZ��GZ�^Zgghf�wlZi_�ie_qh�m^ebg_gh�gZ���kf�

Ihklmibe�^ey�ijh^he`_gby�e_q_gby�q_j_a���]h^Z�b���f_kypZ��ihke_�\lhjh]h�wlZiZ�e_q_-
gby��k�mdhjhq_gb_f�ie_qZ�gZ���kf���aZ�wlh�\j_fy�ih^jhk�gZ����kf����Ijhba\_^_gZ���dhjlbdhlh-
fby�ie_qZ�\�\_jog_c�b�gb`g_c�lj_lb��hkl_hkbgl_a�ZiiZjZlhf�BebaZjh\Z��>bkljZdpby��ih���ff
gZ�dZ`^hf�mjh\g_�^ey�m^ebg_gby�ijh^he`ZeZkv����^_gv��Ihemq_gh�m^ebg_gb_�gZ���kf��Nbd-
kZpby�ZiiZjZlhf�khklZ\beZ����^g_c��<�ihke_^mxs_f�nbdkZpby�]bikh\hc�ehg]_lhc�����f_ky-
pZ�

Ijb�debgbq_kdhf�h[ke_^h\Zgbb�q_j_a�^\Z�]h^Z�ihke_�e_q_gby���^ebgZ�h[hbo�ie_q�h^bgZ-
dh\Z��hkv�ijZ\bevgZy���<�ijZ\hf�ie_q_\hf�kmklZ\_�bf_xlky�h]jZgbq_gby�^\b`_gbc��gh�h[t_f
^\b`_gbc�m\_ebqbeky�ih�kjZ\g_gbx�k�bkoh^guf��Hl\_^_gb_�^h���0��d�bkoh^ghfm����0���k]b-
[Zgb_� �^h� ��0 (+750���\gmlj_ggyy�jhlZpby� ��0 (+ 300���<�ehdl_\hf� kmklZ\_� k]b[Zgb_�^h� ��0,
jZa]b[Zgb_�±����0��KbeZ�furp�ie_q_\h]h�ihykZ���[ZeeZ��<�emq_aZiyklghf�kmklZ\_�b�kmklZ\Zo
dbklb�^\b`_gby�\�iheghf�h[t_f_��:g]bhljhnbq_kdbo�gZjmr_gbc�g_l��:ljhnby�furp�ie_qZ
±���kf��ij_^ie_qvy�±���kf�

LZdbf�h[jZahf��f_lh^bdb��jZajZ[hlZggu_�\�JGP�©<LHª�bf_gb�ZdZ^_fbdZ�=�:��BebaZjh-
\Z��iha\hebeb�m^ebgblv�ie_qh�gZ����kf�k�h^gh\j_f_gguf�mkljZg_gb_f�^_nhjfZpbb�b�agZqb-
l_evguf�memqr_gb_f�nmgdpbb�\�ie_q_\hf�b�ehdl_\hf�kmklZ\Zo���KmffZjgh_�m^ebg_gb_�aZ��
wlZiZ�khklZ\beh������hl�bkoh^ghc�^ebgu�ie_qZ���;hevghc�b�_]h�jh^bl_eb�j_amevlZlhf�e_q_-
gby�^h\hevgu�



;BHF?O:GBQ?KDBC�IH>OH>�D�HI?J:LB<GHFM�E?Q?GBX
IHKE?>KL<BC�<��B�K��:H�WEBER�LBIH<�I?J?EHFH<�<�H;E:KLB

=HE?GHKLHIGH=H�KMKL:<:

R_\ujz\�D�<���Hghijb_gdh�=�:���<hehrbg�<�I���Am[bdh\�<�K���FboZceh\�B�=�

FHGBDB��Fhkd\Z��Jhkkby

<��b�K��:H�Weber�lbiu�i_j_ehfh\�eh^u`_d�\hagbdZxl�ih^�^_ckl\b_f�kbe
gZjm`ghc�jhlZpbb�b�Z[^mdpbb��<�j_amevlZl_�ijhbkoh^yl�i_j_ehfu�fZeh[_jph-
\hc�dhklb� �k�mdhjhq_gb_f�b�gZjm`ghc�jhlZpb_c�^bklZevgh]h�hlehfdZ��gZ�jZa-
ghf�mjh\g_��g_j_^dh�khq_lZxsb_ky�k�jZaju\Zfb�f_`[_jph\h]h�kbg^_kfhaZ��f_-
^bZevgufb�ih\j_`^_gbyfb�b� eZl_jZevguf�ih^\u\bohf� lZjZgghc� dhklb��KjZ-
s_gb_�fZeh[_jph\hc�dhklb�\�iheh`_gbb�\ur_mdZaZggh]h�kf_s_gby��ijb\h^bl
d�i_j_]jmad_�eZl_jZevgh]h�hl^_eZ�lZjZgghc�b�[hevr_[_jph\hc�dhkl_c��Bkoh^hf
lZdhc�^_nhjfZpbb��\�[hevrbgkl\_�kemqZ_\�y\ey_lky�jZa\blb_�Zkbff_ljbqgh]h
^_nhjfbjmxs_]h� ZjljhaZ� k� ^_n_dlhf� eZl_jZevgh]h� dmiheZ� [hevr_[_jph\hc
dhklb�� �<hkklZgh\e_gb_�ghjfZevghc�[bhf_oZgbdb� ]he_ghklhigh]h� kmklZ\Z�g_-
\hafh`gh� [_a� ZgZlhfbq_kdhc� j_ihabpbb� eZl_jZevgh]h� kmklZ\gh]h� dhfie_dkZ�
Hi_jZlb\gh_� e_q_gb_� \� mkeh\byo� g_ijZ\bevghc� dhgkheb^Zpbb� ba�aZ� klhcdbo
baf_g_gbc�\�dhklghf�b�k\yahqghf�ZiiZjZlZo�ijbh[j_lZ_l�m`_�g_�j_ihabpbhg-
guc�� Z� j_dhgkljmdlb\guc� oZjZdl_j��  Kms_kl\_gguf� we_f_glhf hi_jZlb\gh]h
\f_rZl_evkl\Z�y\ey_lky��^_jhlZpbhggh�m^ebgyxsZy�hkl_hlhfby�fZeh[_jph\hc
dhklb�kh�klZ[bevghc�gZdhklghc�nbdkZpb_c�njZ]f_glh\��bf_xs_c�k\hb�hkh[_g-
ghklb�ijb�ihke_^kl\byo�i_j_ehfh\�eh^u`_d�

Hjlhi_^h�ljZ\fZlheh]bq_kdZy�debgbdZ�FHGBDB�bf__l�hiul�e_q_gby�[he__
���[hevguo�k�^Zgghc�iZlheh]b_c��>Z\ghklv�ljZ\fu�\Zjvbjh\ZeZ�\�ij_^_eZo�hl
��o� g_^_ev� ^h� h^gh]h� ]h^Z��Ihke_^kl\by� lbiZ�<� ih\j_`^_gbc� bf_eb�f_klh� \
����kemqZ_\��Z�ih\j_`^_gby�lbiZ�K�\klj_lbebkv�\������kemqZ_\�

<hkklZgh\e_gb_� ZgZlhfbb�ijb� aZklZj_euo�b�g_ijZ\bevgh� kjhkrboky�i_j_-
ehfZo�eh^u`_d�g_�fh`_l�\h�\k_o�kemqZyo�ij_^hl\jZlblv�jZa\blb_�^_]_g_jZlb\-
gh�^bkljhnbq_kdh]h�ijhp_kkZ�ba�aZ�\ujZ`_gguo�baf_g_gbc�dhkl_c�b�iZjZZjlb-
dmeyjguo�ldZg_c��L_f�g_�f_g__��hi_jZpbb�lZdh]h�lbiZ�iha\hebeb�hl^Zeblv�i_-
jbh^� \ujZ`_gguo� debgbq_kdbo� ijhy\e_gbc�� h[_ki_qb\Zy� nmgdpbhgZevgmx
ijb]h^ghklv�dhg_qghklb�m���������[hevguo��\�aZ\bkbfhklb�hl�ly`_klb�ih\j_`-
^_gby� b� kl_i_gb� \ujZ`_gghklb� ^_]_g_jZlb\guo� ijhp_kkh\� \� kmklZ\_��� <� l_o
kemqZyo��dh]^Z�ij_^eZ]Z_fu_�hi_jZlb\gu_�\f_rZl_evkl\Z�g_�ijbf_gbfu�\�k\y-
ab�k�jZa\blb_f�^_nhjfbjmxs_]h�ZjljhaZ��iZpb_glZf�\uihegbebkv�klZ[bebab-
jmxsb_�hi_jZpbb� ��Zjljh^_a� ]he_ghklhigh]h� kmklZ\Z��>Zggu_�\f_rZl_evkl\Z�
ohly� b� g_� y\eyxlky� hj]Zghk[_j_]Zxsbfb�� iha\heyxl� ihemqblv� ohjhrbc� j_-
amevlZl�e_q_gby� aZ� kqzl�[_a[he_ag_gghc�gZ]jmadb�b�dhfi_gkZlhjghc� ]bi_jfh-
[bevghklb�i_j_^g_]h�b�kj_^g_]h�hl^_eh\�klhiu�



J:AJ:;HLD:�G?CJHNBABHEH=BQ?KDBO�DJBL?JB?<
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G:�DEBGBQ?KDHC�FH>?EB
A:DJULHC�IHA<HGHQGH�KIBGGHFHA=H<HC�LJ:<FU

:�I��R_bg���=�:��Djb\hjmqdh��G�:�QmoZj_\Z
=MG�JGP�©<LHª�bf. ZdZ^_fbdZ�=�:�BebaZjh\Z��Dmj]Zg��Jhkkby

P_ev� jZ[hlu. ChihklZ\e_gb_� g_cjhnbabheh]bq_kdbo� oZjZdl_jbklbd� kh-
klhygby�fhlhjghc� bgg_j\Zpbb�furp� gb`gbo� dhg_qghkl_c� k� mjh\g_f� \hkklZ-
gh\e_gby�kihkh[ghklb�iZpb_glZ�d�kZfhklhyl_evghfm�i_j_^\b`_gbx�

FZl_jbZe� b� f_lh^u�� Dhfie_dkghfm� g_cjhnbabheh]bq_kdhfm� l_klbjh\Z-
gbx��bkihevah\Zgu�f_lh^u�ehdZevghc��]eh[Zevghc�b�klbfmeypbhgghc�we_dljh-
fbh]jZnbb�� h[t_dlu� bkke_^h\Zgby� �� m.rectus fem., m.biceps fem., m.tib.ant.,
m.ext.dig.br., m.gastr.c.l., m.soleus�� � P�IOH[�GLJ�EU��� ih^\_j]gmlu� \� ^bgZfbd_� ��
[hevguo�������fm`kdh]h�b������`_gkdh]h�iheZ��\�\hajZkl_�hl����^h����e_l�k�aZ-
djulufb� dhfij_kkbhggufb� i_j_ehfZfb� iha\hghqgbdZ� \� ]jm^ghf�� ]jm^h�
ihykgbqghf�b�ihykgbqghf�hl^_eZo��ijhr_^rbo�dmjk� hi_jZlb\gh]h� e_q_gby� \
JGP�©<LHª�

J_amevlZlu�� KjZ\gbl_evgZy� hp_gdZ� \k_c� kh\hdmighklb� WF=�ijbagZdh\
ijhba\h^beZkv� gZ� hkgh\_� jZkij_^_e_gby� ]_g_jZevghc� \u[hjdb� [hevguo� gZ� �
]jmiiu�ih�kihkh[ghklb�iZpb_glh\�d�kZfhklhyl_evghfm�i_j_^\b`_gbx�� �� ]j�� �
oh^v[Z�[_a�^hihegbl_evguo�kj_^kl\�hihju����]j�� ��oh^v[Z�k�^hihegbl_evgufb
kj_^kl\Zfb�hihju����]j����i_j_^\b`_gb_�\�bg\Zeb^ghc�dheykd_��<uy\e_gu�^hk-
lh\_jgu_�\aZbfhk\yab�f_`^m�WF=�djbl_jbyfb�mjh\gy�\hkklZgh\e_gby�bgg_j-
\Zpbhggh]h�klZlmkZ�furp��ZgZebabjh\Zebkv�hkgh\gu_�oZjZdl_jbklbdb�kmffZj-
ghc�WF=��F�hl\_lh\��G�j_ne_dkh\��ihebkbgZilbq_kdbo�j_ne_dkh\�b�ljZgkdjZ-
gbZevgh�\ua\Zgguo� ihl_gpbZeh\�� b� kl_i_gvx� \hkklZgh\e_gby� kihkh[ghklb
[hevguo�d�kZfhklhyl_evghfm�i_j_^\b`_gbx��<�qZklghklb��m�[hevguo���]j��hl-
f_q_gZ�gZbf_gvrZy�\klj_qZ_fhklv�kihglZgguo�nhjf�[bhwe_dljbq_kdhc�Zdlb\-
ghklb� furp�� kljmdlmjZ� b� Zfieblm^gh�qZklhlgu_� oZjZdl_jbklbdb� kmffZjghc
WF=�fZdkbfZevgh�ijb[eb`_gu� d� ghjf_�� kj_^gb_� agZq_gby� ljZgkdjZgbZevgh�
\ua\Zgguo�ihl_gpbZeh\��F�hl\_lh\�b�G�j_ne_dkh\��dhwnnbpb_glu�bo�Zkbff_l-
jbb�b�hlqzleb\Zy�l_g^_gpby�d�bo�\hkklZgh\e_gbx�k\b^_l_evkl\mxl�h[�hlkmlkl-
\bb�]jm[uo�baf_g_gbc�\�ijh\h^gbdh\uo�b�k_]f_glZjguo�kljmdlmjZo�kibggh]h
fha]Z��Z�lZd`_�dhj_rdZo�©dhgkdh]h�o\hklZª��i_jbn_jbq_kdbo�g_j\Zo�b�furpZo�
K�h^ghc� klhjhgu�� wlh�h[mkeh\e_gh�bkoh^ghc�kl_i_gvx� ljZ\fZlbaZpbb�dhj_r-
dh\h�kibgghfha]h\uo�kljmdlmj��k�^jm]hc����k\h_\j_f_gghc�bo�^_dhfij_kkb_c�b
kha^Zgb_f� hilbfZevguo� mkeh\bc� ^ey� ]_fh�� b� ebd\hjh^bgZfbdb�� J_amevlZlu
ijh\_^_ggh]h�bkke_^h\Zgby� �ij_^klZ\eyxl�p_gghklv�\�ieZg_�ijh]ghabjh\Zgby
bkoh^h\�e_q_gby�b�p_e_gZijZ\e_ggh]h�bkihevah\Zgby�kh\j_f_gguo�j_Z[beblZ-
pbhgguo�l_ogheh]bc��nmgdpbhgZevgZy�we_dljhklbfmeypby��

E-mail:    shein@kurgan.isp.ru       :e_dkZg^j�Ihjnbjv_\bq�R_bg
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DHJJ?DPBB�FHLHJGUO�IJH=J:FF
M�HJLHI?>BQ?KDBO�;HEVGUO

:�I��R_bg��F�K��KZcnml^bgh\��=�:��Djb\hjmqdh��L�<��Kbah\Z�
A�F��Djb\hgh]h\Z��:�:��Kdjbigbdh\

=MG�JGP��<LH��bf_gb�ZdZ^_fbdZ�=�:�BebaZjh\Z��]�Dmj]Zg��Jhkkby

P_ev�bkke_^h\Zgby��JZajZ[hldZ�kbkl_fu�dhjj_dpbb�ijhp_kkZ�fhlhjgh]h�i_-
j_ijh]jZffbjh\Zgby�nmgdpbb�dhg_qghklb�m�hjlhi_^bq_kdbo�[hevguo�\�mkeh\byo
^bkljZdpbhggh]h�hkl_hkbgl_aZ�

F_lh^u�bkke_^h\Zgby� We_dljhfbh]jZnby��we_dljhwgp_nZeh]jZnby��f_lh^
nmgdpbhgZevgh]h� [bhmijZ\e_gby� k� bkihevah\Zgb_f� we_dljhfbh]jZnbq_kdhc
[bheh]bq_kdhc�h[jZlghc�k\yab�b�fbhwe_dljhklbfmeypbb�

J_amevlZlu� bkke_^h\Zgby� Baf_g_gb_� ZgZlhfbq_kdbo� ijhihjpbc� k_]f_g-
lh\�dhg_qghkl_c�\�ijhp_kk_�bo�m^ebg_gby�f_lh^hf�^bkljZdpbhggh]h�hkl_hkbg-
l_aZ�m�hjlhi_^bq_kdbo�[hevguo�jZkkfZljb\Z_lky�dZd�nZdlhj�� klbfmebjmxsbc
jZkiZ^�bkoh^guo�\aZbfhk\ya_c�\�kbkl_f_�©ko_fZ�l_eZª�>�@�b�h[mkeh\eb\Zxsbc
g_h[oh^bfhklv�dhjj_dpbb�khhl\_lkl\mxsbo�p_gljZevguo�fhlhjguo�ijh]jZff�
Bgkljmf_glhf� lZdhc� dhjj_dpbb�fh`_l� kem`blv�nmgdpbhgZevgh_� [bhmijZ\e_-
gb_� k� bkihevah\Zgb_f� we_dljhfbh]jZnbq_kdhc� h[jZlghc� k\yab� b�fbhwe_dljh-
klbfmeypbb��Ijb\e_q_gb_�^Zggh]h�f_lh^Z�p_e_khh[jZagh�m`_�\�ijhp_kk_�m^eb-
g_gby��ihkdhevdm�khhl\_lkl\mxsb_�baf_g_gby�khfZlhk_gkhjghc�Znn_j_glZpbb
kihkh[kl\mxl�^_abgl_]jZpbb�ij_`gbo�iZlheh]bq_kdbo�fhlhjguo�ijh]jZff��qlh
h[e_]qZ_l�nhjfbjh\Zgb_�gh\uo��Ijb�wlhf�g_h[oh^bfh�mqblu\Zlv�lZdb_�\Z`gu_
k\hckl\Z�kbkl_fu�hj]ZgbaZpbb�b�mijZ\e_gby�^\b`_gbyfb��dZd�_z�gZ^z`ghklv�b
ieZklbqghklv�� aZ\bkysb_�hl�\hajZklZ��wlbheh]bb�mdhjhq_gby�dhg_qghklb��ijb-
f_gy_fuo�f_lh^bd�hkl_hkbgl_aZ�b�hij_^_eyxsb_�^bgZfbdm�ijhp_kkZ�fhlhjgh-
]h� i_j_ijh]jZffbjh\Zgby��Bo� Z^_d\Zlguf� we_dljhnbabheh]bq_kdbf� dhjj_ey-
lhf��ihfbfh�^Zgguo�WF=�b�bgkljmf_glZevguo�fhlhjguo� l_klh\��fh`_l� kem-
`blv�baf_g_gb_�ki_dljZevguo�oZjZdl_jbklbd�we_dljhwgp_nZeh]jZffu�>�@�b�iZ-
jZf_lju�_z�\ZjbZlb\ghklb��dhlhju_�hljZ`Zxl�kf_gm�nmgdpbhgZevgh]h�khklhy-
gby�p_gljZevghc�g_j\ghc�kbkl_fu�dZd�i_j_oh^guc�ijhp_kk�>�@�

EBL?J:LMJ:

1. R_bg�:�I��F_oZgbafu�^_abgl_]jZpbb�\�kbkl_f_� �k_gkhfhlhjguc�ZiiZjZl� ��ko_fZ�l_eZ�
i_jbn_jbq_kdh]h�]_g_aZ�gZ�fh^_eb�m^ebg_gby�dhg_qghkl_c� ���=_gbc�hjlhi_^bb�� ���������
�������K��������

2. ;hg^Zjv�:�L���N_^hlq_\�:�B��>bgZfbq_kdb_�baf_g_gby�ki_dljZevghc�kljmdlmju�ijb�ijh-
ba\hevguo�^\b`_gbyo�m�q_eh\_dZ����Nbabheh]by�q_eh\_dZ���Lhf����������������������K����
73.

3. EZjbgZ�B�F��� ;ukljbpdZy�:�N��� Kfbjgh\Z� L�F��Ikbohnbabheh]bq_kdbc� fhgblhjbg]� \
mkeh\byo�j_Zevghc�b�fh^_ebjm_fhc�fbdjh]jZ\blZpbb����Nbabheh]by�q_eh\_dZ���Lhf������
���������������K��������

��������Dmj]Zg��:�Y������shein@kurgan.isp.ru��L_e��(8-352-22) 7-54-01
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=�=�R_jhaby��?�<�Emdhrdh\Z��<�F�OZxlbg

JDGID�FA�JN��Fhkd\Z��Jhkkby

P_gljZevgh_�f_klh�\�^bZ]ghklbd_�B;K�ijbgZ^e_`bl�gZ]jmahqghc�WD=�ijh-
[_�� ohly� __� qm\kl\bl_evghklv� khklZ\ey_l� ebrv� �����Qm\kl\bl_evghklv�fh`gh
ih\ukblv��_keb�\uy\eylv�baf_g_gby�g_�lhevdh�WD=��gh�b�[bhf_oZgbq_kdbo�y\-
e_gbc�� h[mkeh\e_gguo� jZ[hlhc� k_j^pZ�� M� a^hjh\h]h� q_eh\_dZ� \ky� i_j_^gyy
kl_gdZ�e_\h]h�`_em^hqdZ��E@��ijb�kbklhe_�g_kdhevdh�kf_sZ_lky�\�]jm^gmx�ih-
ehklv��m\e_dZy�aZ�kh[hc�fy]db_�ldZgb�f_`j_[_jbc��Ijb�B;K�khdjZlbfhklv�g_-
dhlhjh]h�mqZkldZ�fbhdZj^Z�wlhc�kl_gdb��g_�ihemqZxs_]h�ijb�fur_qghc�jZ[hl_
g_h[oh^bfh]h�h[t_fZ�djh\b��ihgb`_gZ��<�kbklhem��ijb�ih\ur_gbb�^Z\e_gby�\
E@��lZdhc�mqZklhd�h[jZam_l�©\uiyqb\Zgb_ª��b�fy]db_�ldZgb�f_`j_[_jbc�hll_k-
gyxlky�©gZjm`mª��Bo�fbdjhkf_s_gb_�\�^jm]mx�klhjhgm��q_f�m�a^hjh\h]h�q_eh-
\_dZ��b�y\ey_lky�ijbagZdhf�B;K��Qlh[u�hij_^_eblv�gZijZ\e_gb_�fbdjhkf_s_-
gby�g_ih^\b`gmx�ieZklbgm�_fdhklgh]h�^ZlqbdZ�mklZgZ\eb\Zxl�gZ^�ij_dhj^b-
Zevghc�h[eZklvx��Z�ih^\b`ghc�©ieZklbghcª�kem`Zl�fy]db_�ldZgb��Ijb�^\b`_-
gbb�bo�©\gmljvª�kb]gZe�^ZlqbdZ�mf_gvrZ_lky��a^hjh\uc�q_eh\_d���Z�©gZjm`mª��
\hajZklZ_l� �[hevghc�B;K���GZ�i_j\uo�ihjZo� �AhehlZj_\�� ������Vas�� ������^ey
aZibkb�kb]gZeZ��dZj^bhdbfh]jZffu��DD=��lj_[h\Zehkv�aZ^_j`Zlv�^uoZgb_��Wlh
\hafh`gh�ebrv�ih�hdhgqZgbb�ijh[u��L_f�g_�f_g__�� __�qm\kl\bl_evghklv�ijb
kh\iZ^_gbb�WD=�b�DD=� ijbagZdh\�B;K� ij_\ukbeZ� ���� �fgh]hp_gljh\h_� bk-
ke_^h\Zgb_�\�KR:���������F_lh^�dh]_j_glgh]h�gZdhie_gby�kb]gZeh\�iha\hebe
j_]bkljbjh\Zlv�DD=�\h�\j_fy�\uiheg_gby�ijh[u��mf_gvrbe�qbkeh�g_m^Zqguo
ijh[��khdjZlbe�bo�^ebl_evghklv�b�ih\ukbe�[_ahiZkghklv��Paulat, 1991; Gehring
et al., 1998).

Fu�mkh\_jr_gkl\h\Zeb�gh\uc�f_lh^�dZj^bhdbfh]jZnbb��Ge et al����������<
jZajZ[hlZgghf� ijb[hj_� hkms_kl\e_gZ� Zfieblm^gZy� fh^meypby� baf_jy_fh]h
kb]gZeZ��ijbf_g_g�ijbgpbi� kbgojhggh]h�^_l_dlbjh\Zgby��LZdZy� ko_fZ� h[e_]�
qZ_l�ijhp_kk�baf_j_gby�b�mf_gvrZ_l�rmfu�

Ijb[hj�bkiulu\Zeb�gZ����[hevguo��������e_l��k�i_j_g_k_gguf�bgnZjdlhf
fbhdZj^Z�jZaebqghc�^Z\ghklb��hl���f_kyp_\�^h����e_l���J_amevlZlu�DD=�khihk-
lZ\eyeb�k�aZdexq_gb_f�mevljZa\mdh\h]h�bkke_^h\Zgby�k_j^pZ��MAB���M���[hev-
guo�ahgu�^bkdbg_abb�ijb�MAB�g_�h[gZjm`_gu�b�gZ�DD=�gZjmr_gby�khdjZlbfh-
klb�g_�\uy\e_gu��M����[hevguo��m�dhlhjuo�ijb�MAB�\uy\e_gu�oZjZdl_jgu_�^ey
B;K�hqZ]h\u_�gZjmr_gby�khdjZlbfhklb�i_j_^g_c�kl_gdb��DD=�hdZaZebkv�iZlh-
eh]bq_kdb�baf_g_ggufb��M� ��[hevguo�ijb�MAB� dhgklZlbjh\Zg�i_j_g_k_gguc
bgnZjdl�aZ^g_c�beb�aZ^g_�[hdh\hc�ehdZebaZpbb��b�DD=�m�gbo�g_�baf_g_gu�

DhglZdlguc�Z^j_k��Jhkkby����������Fhkd\Z����y�Q_j_idh\kdZy�me�����Z��BWD��<�F�OZx-
lbg��L_e�������������������(�PDLO��elena.lukoshkova@mtu-net.ru
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Reudh\�<�X��K_ebhgh\�<�:�

Bgklblml�ijh[e_f�i_j_^Zqb�bgnhjfZpbb��J:G��Fhkd\Z��Jhkkby

      G_h[oh^bfhc�ij_^ihkuedhc�ih^^_j`Zgby�\_jlbdZevghc�ihau�q_eh\_dhf�y\-
ey_lky�kihkh[ghklv�PGK�hij_^_eylv�ijhkljZgkl\_ggh_�iheh`_gb_�l_eZ��JZg__
[ueh�ihdZaZgh��qlh�ijb�kihdhcghf�klhygbb�beb�f_^e_gguo�gZdehgZo�hihjghc
ih\_joghklb��h[eZklv�]he_ghklhigh]h�kmklZ\Z�y\ey_lky�hkgh\guf�j_p_ilb\guf
ihe_f��bkihevam_fuf�ijb�ih^^_j`Zgbb�\_jlbdZevghc�klhcdb��Fu�bkke_^h\Zeb
\ebygb_�ijhijbhp_ilb\guo�\oh^h\�jmdb��dhglZdlbjmxs_c�k�\g_rg_c�hihjhc�
gZ�hjb_glZpbx�l_eZ�\�ijhkljZgkl\_�\h�\j_fy�ebg_cguo�pbdebq_kdbo�kf_s_gbc
hihjghc�ih\_joghklb�ih^�klhiZfb��Wdki_jbf_glu�ih\h^beb�gZ�a^hjh\uo�bkiu-
lm_fuo�� aZ^ZqZ�dhlhjuo� khklhyeZ�\�ih^^_j`Zgbb�hjlh]jZ^ghc�ihau�ijb� klhy-
gbb� gZ� kf_sZ_fhc� \� i_j_^g_�aZ^g_f� gZijZ\e_gbb� ieZlnhjf_� klZ[beh]jZnZ�
IeZlnhjfZ�i_j_f_sZeZkv�kh�kdhjhklyfb����������b�����kf�\�k_dmg^m�gZ�jZkklhy-
gb_����kf��<�dZ`^hc�ijh[_�ijh^he`bl_evghklvx����k�bkiulm_fuc�aZo\Zlu\Ze
iZevpZfb� jZkiheh`_gguc�i_j_^�gbf� \_jlbdZevguc� kl_j`_gv� k� aZdj_ie_gguf
beb�k\h[h^guf�\_jogbf�dhgphf��J_]bkljbjh\ZeZkv�njhglZevgZy�b�kZ]bllZevgZy
klZ[beh]jZffu��we_dljhfbh]jZffZ�bdjhgh`guo�furp��m]eu�\�]he_ghklhighf
b�ehdl_\hf�kmklZ\Zo�b�i_j_f_s_gb_�\_jog_c�qZklb�dhjimkZ�bkiulm_fh]h�
J_amevlZlu� wdki_jbf_glh\� ihdZaZeb�� qlh� ijb� jZaebqguo� ebg_cguo� kdhjhklyo
kf_s_gby�ieZlnhjfu�kj_^gb_�agZq_gby�ghjfZebah\Zgghc�^ebgu�klZlhdbg_abh-
]jZffu�m�\k_o�bkiulm_fuo�ijb�klhygbb�[_a�dhglZdlZ�k�hihjhc�khklZ\eyeb�����
�����ff��k_d��Ijb�wlhf�k�ih\ur_gb_f�kdhjhklb�^\b`_gby�ieZlnhjfu�bo�^ebgZ
g_agZqbl_evgh� \hajZklZeZ�� DhglZdl� jmdb� k� \g_rg_c� hihjhc� mf_gvrZe� ^ebgm
klZlhdbg_abh]jZffu�\�^\Z�jZaZ�\g_�aZ\bkbfhklb�hl�`_kldhklb�kl_j`gy��DhglZdl
k�nbdkbjh\Zgguf�kl_j`g_f�\uau\Ze�baf_g_gby�m]eZ�\�]he_ghklhighf�kmklZ\_
b��\�f_gvr_c�kl_i_gb��\�ehdl_\hf��lh]^Z�dZd�ijb�dhglZdl_�k�]b[dhc�hihjhc��hk-
gh\gu_�baf_g_gby�m]eZ�ijhbkoh^beb�\�ehdl_\hf�kmklZ\_�ijb�g_baf_gghf�m]e_�\
]he_ghklhighf�
J_amevlZlu� ihdZaZeb�� qlh� \� mkeh\byo� dhglZdlZ� k�`_kldhc� hihjhc� hij_^_eyx-
smx�jhev�\�ih^^_j`Zgbb�\_jlbdZeb�b]jZ_l�ijhijbhp_ilb\guc�\oh^�hl�]he_gh-
klhiguo� kmklZ\h\��<h� \j_fy� dhglZdlZ� k� ]b[dhc� hihjhc� agZq_gb_� wlh]h� \oh^Z
mf_gvrZ_lky��ijhbkoh^bl�ih^dexq_gb_�^hihegbl_evgh]h�bklhqgbdZ�bgnhjfZ-
pbb��dhlhjuf�y\ey_lky�Znn_j_glguc�ijblhd�hl�jmdb��<hafh`ghklv�bkihevah\Z-
gby�\�kbkl_f_�ih^^_j`Zgby�ihau�^hihegbl_evghc�ijhijbhp_ilb\ghc�bgnhjfZ-
pbb�^_eZ_l�mijZ\e_gb_�\_jlbdZevghc�klhcdhc�[he__�]b[dbf�
JZ[hlZ� \uiheg_gZ� gZ� klZlhdbg_abh]jZn_� ©KlZ[beZg� ±�������ª�� ij_^hklZ\e_g-
guf��HD;�©Jblfª��]�LZ]Zgjh]��

Jhkkby����������Fhkd\Z��;he��DZj_lguc�i_j��������BIIB�J:G��E-mail: lab9@iitp.ru,
l_e������������������Reudh\�<eZ^bfbj�Xjv_\bq



BKKE?>H<:GB?�KL:;BEVGHKLB�NBDK:PBB
QJ?A<?JL?EVGH=H�I?J?EHF:


X�:��Rmd_ceh���<�I��Ohfmlh\��
H�I��Dhjfbebpug����H�B��LmlZ_\

*KZgdl�I_l_j[mj]kdbc�]hkm^Zjkl\_gguc�we_dljhl_ogbq_kdbc�mgb\_jkbl_l�
�P_glj�klZ[bevgh�nmgdpbhgZevgh]h�hkl_hkbgl_aZ��KZgdl�I_l_j[mj]��Jhkkby

I_j_ehfu�r_cdb�[_^j_gghc�dhklb�hlghkyl�d�ly`_euf�i_j_ehfZf��Mki_rgh_
bo�e_q_gb_�aZ\bkbl�g_�lhevdh�hl�lh]h��gZkdhevdh�[ukljh�\hkklZgh\blky�djh\h-
kgZ[`_gb_��gh�b�hl�klZ[bevghc�nbdkZpbb�i_j_ehfZ��Ijb�hkl_hkbgl_a_�i_j_ehfZ
r_cdb�[_^j_gghc�dhklb�\Z`gh�h[_ki_qblv�g_ih^\b`gh_�iheh`_gb_�hlehfdh\�b
g_�^himklblv�jZajmr_gbc�kihg]bhaghc�dhklghc�ldZgb�ijb�nmgdpbhgZevguo�nb-
abheh]bq_kdbo�gZ]jmadZo�

Ijh\_^_g� ZgZeba� gZijy`_ggh�^_nhjfbjh\Zggh]h� khklhygby� kbkl_fu� ©hl-
ehfdb�dhklb� ±�m]ehh[jZagZy�ieZklbgZ��\bglu�� kihg]bhaguc�\bglª�^ey�hp_gdb
klZ[bevghklb�nbdkZpbb�hlehfdh\�

Hkl_hkbgl_a�mklhcqb\h]h�qj_a\_jl_evgh]h�i_j_ehfZ�r_cdb�[_^j_gghc�dhklb
ijhba\_^_g�m]ehh[jZaghc�ieZklbghc�ba� kieZ\Z� lblZgZ��M]he� debgdZ�ieZklbgu
jZ\_g����0

��b�\�ieZklbg_�bf_xlky����djm]eu_�hl\_jklby��jZkiheh`_ggu_�\�ljb
jy^Z��IeZklbgZ� nbdkbjh\ZgZ� d� f_lZnbam� [_^jZ� q_lujvfy� \bglZfb�� H^gh\j_-
f_ggh�bkihevah\Zg� ^hihegbl_evguc� kihg]bhaguc� \bgl�� \\_^_gguc� \^hev� hkb
r_cdb�[_^jZ�ih^�m]ehf����0

��M]he�i_j_ehfZ�ijbgyl�jZ\guf���0.
Ih�jZg__�ij_^eh`_gghc�f_lh^bd_�wdki_jbf_glZevgh�hij_^_e_gu�agZq_gby

dhgkljmdlb\guo�]_hf_ljbq_kdbo�oZjZdl_jbklbd�ieZklbgu��g_h[oh^bfuo�^ey
ihkljh_gby�jZkq_lghc�fh^_eb

Ihkljh_gZ�jZkq_lgZy�fh^_ev��mqblu\ZxsZy�]_hf_ljbx�a\_gv_\�kbkl_fu��bo
kh_^bg_gby�f_`^m�kh[hc��Z�lZd`_�k�lZahf�b�]he_gvx��Ij_^iheZ]Zehkv��qlh�fZ-
l_jbZe�\k_o�a\_gv_\�bahljhiguc�b�_]h�ih\_^_gb_�ih^qbgy_lky�aZdhgm�=mdZ��;_^-
j_ggZy�dhklv�gZ]jm`ZeZkv�\^hev�[bhf_oZgbq_kdhc�hkb�khkj_^hlhq_gghc�gZ]jma-
dhc��jZ\ghc�����G�

GZijy`_ggh�^_nhjfbjh\Zggh_�khklhygb_�kbkl_fu�©hlehfdb�dhklb�±�m]eh-
h[jZagZy�ieZklbgZ��\bglu��kihg]bhaguc�\bglª�hibku\Zehkv�kbkl_fhc�^bnn_-
j_gpbZevguo�mjZ\g_gbc�mijm]hklb��FZl_fZlbq_kdZy�fh^_ev��khhl\_lkl\mxsZy
ihkljh_gghc�jZkq_lghc�ko_f_��j_Zebah\ZgZ�gZ�ID. J_r_gb_�ihemq_gh�c bkihev-
ah\Zgb_f f_lh^Z�dhg_qguo�we_f_glh\��FDW�.

Qbke_gguc�wdki_jbf_gl�ihdZaZe��qlh�ijb�hkms_kl\e_gghf�hkl_hkbgl_a_�b
ijbgyluo�^hims_gbyo�hlehfdb�dhklb�hklZxlky�ijb`Zlu�^jm]�d�^jm]m��Hlghkb-
l_evgu_� ^_nhjfZpbb� fZl_jbZeZ� dhklb� \� ahg_� dhglZdlZ� hlehfdh\� \� h[eZklb
\_jog_]h� \_jl_eZ� khklZ\eyxl� ������ qlh� \� ��� jZa� f_gvr_� hiZkgh]h� agZq_gby�
GhjfZevgu_�gZijy`_gby�ijb�wlhf�jZ\gu�����FIZ��qlh�[he__�q_f�\�����jZa�gb-
`_�hiZkguo�agZq_gbc��Lh�_klv�h[_ki_qb\Z_lky�klZ[bevgZy�nbdkZpby�i_j_ehfZ�
DhglZdlguc�Z^j_k��E-mail: YAShukeylo@mail.eltech.ru



F?LH>U�;BHF?O:GBDB�<�HP?GD?�WDKLJ?F:EVGUO
KBLM:PBC�IJB�G:JMR?GBB�J?@BF:�J?:;BEBL:PBB


X�:��Rmd_ceh���<�I��Ohfmlh\��
H�I��Dhjfbebpug���X�<��=m^av

*KZgdl�I_l_j[mj]kdbc�]hkm^Zjkl\_gguc�we_dljhl_ogbq_kdbc�mgb\_jkbl_l�
�P_glj�klZ[bevgh�nmgdpbhgZevgh]h�hkl_hkbgl_aZ��KZgdl�I_l_j[mj]��Jhkkby

Ijb� ih\lhjghc� ljZ\f_� [hevghc� aZqZklmx� g_� fh`_l� mdZaZlv� ijbqbgm�� \u-
a\Z\rmx�gZjmr_gb_�nbdkZpbb�i_j_ehfZ��H^gZdh��wlh�\Z`gh�^ey�kljZoh\hc�f_-
^bpbgu�� F_lh^u� [bhf_oZgbdb� ^Zxl� \hafh`ghklv� kfh^_ebjh\Zlv� b� hp_gblv
\hagbdrb_�kblmZpbb��JZkkfhljbf�kemqZc��dh]^Z�\�i_jbh^�j_Z[beblZpbb�ihke_
hi_jZpbb� �ijb[ebabl_evgh�q_j_a�����f_kypZ��[hevghc� ����e_l��fZkkZ����d]��ih-
klmibe�\�[hevgbpm�k�ieZklbq_kdb�^_nhjfbjh\Zgghc�ieZklbghc�b�kf_s_ggufb
\ke_^kl\b_�wlh]h�hlehfdZfb�[_^j_gghc�dhklb��I_j\Zy�hi_jZpby�[ueZ�ijh\_^_gZ
\ukhdhd\Zebnbpbjh\Zggufb�objmj]Zfb�\�khhl\_lkl\bb�k�ihdZaZgbyfb��Hkl_h-
kbgl_a�hkdhevqZlh]h�i_j_ehfZ�\�gb`g_c�lj_lb�[_^jZ�[ue�hkms_kl\e_g�m]ehh[-
jZaghc�ieZklbghc�

Bkke_^h\Zgb_�j_gl]_gh]jZffu�ihdZaZeh��qlh�ieZklbgZ�iehlgh�ijbe_]Z_l� d
hlehfdZf�dhklb��b�iheh`_gb_�\bglh\�\�hlehfdZo�g_�gZjmr_gh��GZ�f_^bZevghc
qZklb� hlehfdh\� ijhkfZljb\ZeZkv� i_jbhklZevgZy� fhahev��Ba]b[� ieZklbgu� \u-
a\Ze�ih\hjhl�^bklZevgh]h�hlehfdZ�\�f_^bZevghf�gZijZ\e_gbb�gZ���0.

G_kfhljy�gZ�g_[hevrhc�kjhd�j_Z[beblZpbb��ih\_joghklv�ieZklbgu�[ueZ�h[-
ke_^h\ZgZ�ih^�fbdjhkdhihf��MklZehklguo�lj_sbg�g_�h[gZjm`_gh�

<_ebqbgZ�gZ]jmadb��\ua\Z\r_c�ieZklbq_kdmx�^_nhjfZpbx��[ueZ�hij_^_e_-
gZ�ba�mkeh\by��qlh�\�djZcgbo�\hehdgZo�ieZklbgu�gZijy`_gby�^hklb]Zxl�ij_^_-
eZ� l_dmq_klb��Ba]b[Zxsbc�fhf_gl� [ue� gZc^_g�ba� mkeh\by�� qlh� [hevgZy� gh]Z
\uijyfe_gZ�b� __�gZ]jm`_gb_�ijhbkoh^bl�\^hev�[bhf_oZgbq_kdhc�hkb��Dhgkl-
jmdlb\gu_�jZaf_ju�b�fhf_gl�bg_jpbb�ihi_j_qgh]h�k_q_gby�ieZklbgu�hij_^_-
e_gu� wdki_jbf_glZevgh�� AgZq_gb_� kbeu�� \ua\Z\r_c� ieZklbq_kdmx� ^_nhjfZ-
pbx��khklZ\beh�J� ������G��Wlh�agZq_gb_�kbeu�ij_\urZ_l�\_k�l_eZ��J0� �����G
[hevgh]h� \� ����� jZaZ�� >ey� kjZ\g_gby�� ijb� [ukljhc� oh^v[_� gZ]jmadZ� gZ� gh]m
[hevr_�\_kZ�l_eZ�\������jZaZ��Z�ijb�ih^t_f_�b�kimkd_�ih�e_klgbp_ −−�\������jZaZ.

HiZkgh_� khklhygb_�\hagbdZ_l� lZd`_� lh]^Z��dh]^Z�[hevghc�j_adh�gZ]jm`Z_l
[hevgmx�gh]m�\_khf�l_eZ��qlh�\hafh`gh��_keb�hg�hklmibeky�beb�g_hklhjh`gh
ihevam_lky�ljZgkihjlhf���Wlh�khklhygb_�fh^_ebjh\Zehkv�m^Zjhf�kh�kdhjhklvx
v = (2gh)1/2 l_eZ�fZkkhc�m = 70 d]�h�l\_j^mx�ij_]jZ^m��;ueZ�hij_^_e_gZ�\ukhlZ
h��k�dhlhjhc�fZkkZ�^he`gZ�ijba_feblvky�k�l_f��qlh[u�gZijy`_gby�\�ieZklbg_
^hklb]eb�agZq_gby�ij_^_eZ�l_dmq_klb��HdZaZehkv��qlh�wlZ�\ukhlZ�jZ\gZ���kf�

Bkke_^h\Zgb_�ihdZaZeh��qlh�ijb�gZjmr_gbb�j_`bfZ�j_Z[beblZpbb�fh`_l
\hagbdgmlv ieZklbq_kdZy�^_nhjfZpby�ieZklbgu�\�wdklj_fZevguo� k� lhqdb� aj_-
gby� \jZqZ� kblmZpbyo�� dhlhju_��h^gZdh��fh]ml�[ulv�nhjfZevgh�hp_g_gu� [hev-
guf��k�_]h�lhqdb�aj_gby��dZd�g_�wdklj_fZevgu_��Qlh[u�ih^h[guo�kblmZpbc�g_
\hagbdZeh��[hevghc�^he`_g�kljh]h�\uihegylv�\k_�lj_[h\Zgby�e_qZs_]h�\jZqZ�
DhglZdlguc�Z^j_k��E-mail: YAShukeylo@mail.eltech.ru



HKH;?GGHKLB� ><B=:L?EVGUO� G:JMR?GBC� M� DHR?D� IJB
OHEH>H<HF�<HA>?CKL<BB�G:�J:AEBQGU?�KBKL?FU�FHA=:

S_j[Zdh\�<�B���R_jhfh\Z�G�G���IZj_gdh�F�D�

Gb`_]hjh^kdbc�]hkm^Zjkl\_gguc�i_^Z]h]bq_kdbc�mgb\_jkbl_l�
Gb`gbc�Gh\]hjh^��Jhkkby

Ij_^\Zjbl_evgh�m�`b\hlguo�[ueb�\ujZ[hlZgu�ibs_^\b]Zl_evgu_�bgkljm-
f_glZevgu_�j_ne_dku��ihke_�q_]h�wlbf�`b\hlguf�©\`b\eyebkvª�ki_pbZevgu_
dZikmeu� ^ey� hoeZ`^_gby� ]hjbahglZevguo� dZgZeh\� \_klb[meyjgh]h� ZiiZjZlZ�
k_gkhfhlhjguo�� l_f_ggh�ZkkhpbZlb\guo�b� ajbl_evguo� ahg� dhju� [hevrbo� ih-
emrZjbc�

Ihke_^kl\by�oheh^h\uo�\ha^_ckl\bc�
1. Ijb�^\moklhjhgg_f�hoeZ`^_gbb�^h������°K�dhklb�\�h[eZklb�]hjbahg-

lZevguo� dZgZeh\� m� dhr_d� gZqbgZeky� jZaghZijZ\e_gguc� b� jZaghZfieblm^guc
gbklZ]f�]eZa�b�]heh\u��hgb�k�[hevrbf�ljm^hf�ih^^_j`b\Zeb�kb^yqmx�iham��mk-
eh\gu_�kb]gZeu�\�[md\Zevghf�kfuke_�©krb[Zebª�bo�k�gh]�b�dhrdb�g_�\�khklhy-
gbb�[ueb�^h[jZlvky�^h�dhjfmrdb�

2. Ijb� ^\moklhjhgg_f� hoeZ`^_gbb� k_gkhfhlhjguo� ahg� j_adh� iZ^Ze
fur_qguc�lhgmk�dhg_qghkl_c��h^gZdh�dhrdb�khojZgyeb�hjb_glZpbx�ijhkljZg-
kl\_�b�gZ�mkeh\gu_�kb]gZeu��ohly�b�k�[hevrbf�ljm^hf�ih^iheaZeb�d�dhjfmrd_�
h^gZdh�fZgbimebjh\Zgb_�i_j_^gbfb�eZiZfb�klZgh\behkv�g_\hafh`guf�

3. Ijb� hoeZ`^_gbb� l_f_gguo� h[eZkl_c� \k_� nZau� mkeh\gh]h� j_ne_dkZ
khojZgyebkv�� aZ�bkdexq_gb_f�bgkljmf_glZevgh]h�^_ckl\by� �gZ`Zlby�eZihc�gZ
i_^Zev��b�ba\e_q_gby�ba�dhjfmrdb�eZihc�dmkhqdZ�fykZ� �eZiZ�ijhoh^beZ�fbfh
yq_cdb�k�fykhf��

4. Ijb� oheh^h\hf� \udexq_gbb� ajbl_evguo� h[eZkl_c�� g_kfhljy� gZ� lh�
qlh�dhrdb�klZgh\bebkv�ke_iufb��mkeh\gu_�j_ne_dku�khojZgyebkv�dZd�gZ�a\md�
lZd�b�gZ�k\_l��ohly�^\b`_gby�klZgh\bebkv�f_^e_ggufb��hklhjh`gufb�b�gZjm-
rZebkv�bgkljmf_glZevgh�fZgbimeypbhggu_�^_ckl\by�

LZdbf� h[jZahf�� gZ� hkgh\Zgbb� ijh\_^_gguo� wdki_jbf_glh\�fh`gh� k^_eZlv
\u\h^�h�lhf��qlh�ZgZeblbq_kdZy�nZaZ�hjb_glZpbb�\�]jZ\blZpbhgghf�ihe_�h[_k-
i_qb\Z_lky�ij_bfms_kl\_ggh�\_klb[meyjghc�kbkl_fhc��lh]^Z�dZd�bkihegbl_ev-
gZy�±�kbkl_fhc�k_gkhfhlhjghc�

�������Gb`gbc�Gh\]hjh^��me��;�Ihdjh\kdZy��^�����d\����e-mail – vostokov@appl.sci-nnov.ru
l_e��ke�����������������IZj_gdh�FZjbgZ�DhgklZglbgh\gZ



A:<BKBFHKLV�;BHF?O:GBQ?KDBO�K<HCKL<�FURP
HL�IJH>HEVGUO�J:AF?JH<�L?E:

<�:�Smjh\���G�B�<_e_qmlbgZ
=MG�JGP�©<hkklZgh\bl_evgZy�ljZ\fZlheh]by�b�hjlhi_^byª

bf. ZdZ^_fbdZ�=�:�BebaZjh\Z��]��Dmj]Zg��Jhkkby

JZg__�gZfb�[ueh�ihdZaZgh��qlh�ihi_j_qgZy�l\_j^hklv�furp�]he_gb�m�^_l_c
b�ih^jhkldh\�ijyfh�ijhihjpbhgZevgZ�ijh^hevguf�jZaf_jZf�dhg_qghklb��\�lhf
qbke_�ijb�iZlheh]bq_kdhf�hlklZ\Zgbb�b�mkdhj_gbb�_kl_kl\_ggh]h�jhklZ�l_eZ��K
m\_ebq_gb_f�ihdZaZl_ey�mijm]hklb�klZgh\blky�\ur_�b�khdjZlbl_evgZy�kihkh[-
ghklv�furp�

P_ev�jZ[hlu��ZgZeba�\aZbfhk\yab�^bgZfhf_ljbq_kdbo�ihdZaZl_e_c�furp�b
ijh^hevguo�jZaf_jh\�l_eZ�

F_lh^bdZ���IjhZgZebabjh\Zgu�ihdZaZl_eb�ijhba\hevghc�fZdkbfZevghc�kb-
eu�furp�jZa]b[Zl_e_c�]he_gb�m�����h[ke_^m_fuo�h[h_]h�iheZ������������b���
e_l�k�h[uqguf�jhklhf�l_eZ� �hkgh\gu_�]jmiiu��b�m�����k\_jklgbdh\��ijh^hev-
gu_�jZaf_ju�l_eZ�dhlhjuo�ij_\urZeb�kj_^gb_� agZq_gby�gZ� ��kb]fZevguo�hl-
dehg_gby��]jmiiu�\ukhdhjhkeuo��

J_amevlZlu�� �<� hkgh\ghc� ]jmii_� h[ke_^m_fuo�`_gkdh]h� iheZ� ^ebgZ� l_eZ
m\_ebqb\ZeZkv�kh�����±�����^h�������±����kf���kbeZ�furp�±�k����±����^h����±1,1
d=k�� �<�fm`kdbo�]jmiiZo�jhkl�m\_ebqb\Zeky�kh�������±����^h�������±����kf� �b
kbeZ�furp���k����±����^h����±����d=k�

<ukhdhjhkeu_�^_\hqdb����e_l�[ueb�kbevg__�k\_jklgbp�gZ������j≤0,01),
fZevqbdb� ±�gZ� ���� �j≤������� �<� ���e_l�kbeZ�furp�\ukhdhjhkeuo�^_\mr_d�g_
hlebqZeZkv�hl�ghjfZlb\guo�agZq_gbc��Z�^bgZfhf_ljbq_kdbc�ihdZaZl_ev�\ukh-
dhjhkeuo�xghr_c�[ue��kjZ\gbl_evgh�f_gvr_�gZ����

FZdkbfZevgu_� agZq_gby� kbeu� khhlg_k_gghc� k�fZkkhc� l_eZ� �hlghkbl_evghc
kbeu�furp��HKF��dZd�m�^_\mr_d�lZd�b�m�xghr_c�gZ[ex^Zebkv�\����e_l��M�\u-
khdhjhkeuo�^_\mr_d� \_ebqbgZ�HFK�furp� \� ��� b� ��� e_l� [ueZ� hlghkbl_evgh
f_gvr_��q_f�\�hkgh\ghc�]jmii_�gZ������M�\ukhdhjhkeuo�h[ke_^m_fuo�fm`kdh-
]h� iheZ� ^_nbpbl� \_ebqbg� HFK� k� \hajZklhf� m\_ebqb\Zeky� hl� �� ^h� ���
(j≤��������<h�\k_o�`_gkdbo�]jmiiZo�fZdkbfZevgu_�agZq_gby�HFK�gZ[ex^Zebkv
ijb�jhkl_�����kf��\�fm`kdbo�±�����kf�

<u\h^��DZd�hlghkbl_evgu_��lZd�b�Z[khexlgu_�^bgZfhf_ljbq_kdb_�ihdZaZ-
l_eb�furp�\�i_jbh^�_kl_kl\_ggh]h�jhklZ�bf_xl�h]jZgbq_gby��k\yaZggu_�k�^hk-
lb`_gb_f�hij_^_e_gguo�ijh^hevguo�jZaf_jh\�l_eZ�beb�^ebgu�dhg_qghkl_c�

DhglZdlguc�Z^j_k���Jhkkby� ]��Dmj]Zg�����������me��<heh^Zjkdh]h�����d\�����
                                L_e���������������������Smjh\�<eZ^bfbj�:e_dk__\bq



:DMKLBQ?KD:Y�:GBAHLJHIBY�IJB�DHJJ?DPBB
FY=DHLD:GGUO�>?NHJF:PBC�GB@GBO�DHG?QGHKL?C

<�=��Ydbf_p��<�:��<bkkZjbhgh\��<�G��N_^hjh\Z

Bgklblml�ieZklbq_kdhc�objmj]bb�b�dhkf_lheh]bb�FA�JN�
Jhkkbckdbc�]hkm^Zjkl\_gguc�f_^bpbgkdbc�mgb\_jkbl_l

�������Kh\j_f_ggu_�\hafh`ghklb�wkl_lbq_kdhc�objmj]bb�iha\heyxl�kms_kl\_ggh
bkijZ\blv�dhgnb]mjZpbx�gb`gbo�dhg_qghkl_c��<�ihke_^gb_�]h^u�^ey�\hkihe-
g_gby�fy]dhldZgguo�^_n_dlh\�gb`gbo�dhg_qghkl_c� �ijbf_gy_lky�ihebZdjbeZ-
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