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'ADE4@A6=4�BCA5>8?;. C̀]PZWQ]̀ao�\W\og\j]R]�TaÔb�_]VQWaYb�\Og]R]�̀b̀ ô�
Zj̀aQO�̂]Q�mVO\o�V�VOR]̀a_T\\m[�X�b̀YZOS\T\\m[�TY]\][of\Wd�̂_]eT̀oQ��5\aTR_Oeom�HY_Op�
\W�Q�̀Qoa]QT�̂_][ẀZ]Q]-TY]\][of\T�̀̂ oQa]QO_ẀaQ]�QW[OROn�̂T_TPbS]QW�ò\blfWd�aTd�
\of\Wd�_ogT\j�QW_]P\WeaQO�aO�_]V_]PYW�\]QWd�̀a_OaTRoX�_]VQWaYb�TY]\][oYW��BTQoS�n[�
\]l�b[]Q]l�b̀ ôdb�\Og]p�ST_UOQW�Q�eoX�̂T_TPbS]Qo�n�QaoZT\\m�\ObY]QWd�_]V_]P]Y�Q�̂_]�
eT̀�QW_]P\WeaQO��

CS\onl�V�̂_]QoS\Wd�ROZbVTX�TY]\][oYW�HY_Op\W�n�QbRoZj\O�̂_][ẀZ]Qòaj��Fb�
fÒ\o�gOdaW�0�eT�̀YZOS\o�Y][̂ZTỲ\o�̂oŜ_Wn[̀aQO��]̀\OhT\o�̂]abU\]l�Ro_\Wf]l�aTd\o�
Y]l��QoS�VZOR]SUT\]p�_]P]aW�mYWd�VOZTUWaj�TcTYaWQ\òaj�QW_]P\WfWd�VQ�mVYoQ�[oU�̂oS�
_̂Wn[̀aQO[W�̂OZWQ\]-T\T_RTaWf\]R]�Y][̂ZTỲb��

D_]aT��̀ZoS�VOV\OfWaW�a_bS][òaYòaj�\O�̂oSVT[\][b�a_O\̀ ]̂_ao�VO�]̀aO\\o�ST̀m�
aWZoaam�V_]̀ZO�Q�	���_OVW��dOYT�̂]Z]UT\\m�[]U\O�̂]m̀\WaW�V\Of\W[�VPoZjgT\\m[�̂_]am�
U\]̀ao�̂oSVT[\Wd�a_O\̀ ]̂_a\Wd�[ORòa_OZTX��QoS̀aOQO\\m[�̂_]d]SYW�QT_aWYOZj\Wd�̀aQ]�
ZoQ�QoS�_oQ\m�_]P]fWd�R]_WV]\aoQ��VPoZjgT\\m[�V�eonp�̂_WfW\W�̂_]amU\]̀ao�̂]dWZWd�QW�
_]P]Y��DT_TdoS�Ro_\WfWd�_]Poa�\O�QTZWYo�RZWPW\W�aO�VPoZjgT\\m�]P�n[b�Q\ba_og\j]gOda�
\]R]�̂_]̀a]_b�V\Of\]�b̀YZOS\llaj�̀a_bYab_b�̂oSVT[\]R]�a_O\̀ ]̂_ab�gOdaW��8\ÒZoS]Y�
f]R], Ẁ̀aT[Ô oSVT[\]R]�a_O\̀ ]̂_ab�\T�̂]Q\]l�[o_]l�R]a]QO�S]�VOPTV̂TfT\\m�̂T_TQT�
VT\j�Q�\T]PdoS\Wd�]P̀mROd��?_o[�a]R]��a_bS\]ho�̂]̀WZllaj̀m�_oV\][O\oaam[�V]Q\og\od�o�
Q\ba_og\od�VQ�mVYoQaO\TS]̀Y]\OZòal�̀ẀaT[�gOda\]R]�a_O\̀ ]̂_ab��JT�]V\OfOn��h]�aTd�
\of\o�[]UZWQ]̀ao�]fẀ\]R]�Y][̂ZTỲb�_TOZoVblaj̀m�ZWgT�fÒaY]Q].

FbfÒ\W[�_ogT\\m[�VOV\OfT\]p�̂_]PZT[W�n�VÔ_]QOSUT\\m�\ObY]QWd�[Ta]SoQ�
a_O\̀ ]̂_a\]p�Z]RòaWYW�mY�b̀T_TSW\o�Ro_\Wf]-S]PbQ\]R]�̂oŜ_Wn[̀aQO,�aOY�o�V]Q\og\od�0
[oU�̂oŜ_Wn[̀aQO[W�X�̀̂]UWQOfO[W.

�@4>L:�7AD>L798@J�L�BF5>L=4HL<�dT]_TaWf\WX�O\OZoV�aTd\of\]p��TY]\][oY]-
Z]RòaWf\]p��̀̂TeoOZj\]p�\ObY]Q]p�ZoaT_Oab_W�̀QoSfWaj�̂_]�aT��h]�S]̀ZoSUbQO\O�̂_]PZT[O�
_]VRZmSOnaj̀m�QfT\W[W�o�S]̀ZoS\WYO[W�V�_oV\Wd�Ò T̂YaoQ�H�QWQfT\\m�aTd\]Z]Rof\Wd�̀Ẁ�
aT[�Ro_\WfWd�̂ oŜ_Wn[̀aQ�Q�]̀aO\\o�ST̀maWZoaam�QTZWfTV\WX�QYZOS�Q\T̀ZW�bfT\o�
F�<��FO_UO\]Q��9�5��BTfOnQ��9�8��T_bX��B�5��FaOS\oY�aO�o\���̂WaO\\m[�aT]_op�̀ẀaT[�̂oSVT�
[\]R]�a_O\̀ ]̂_ab�̂_ẀQmfT\o�S]̀ZoSUT\\m�T�9��?Zo[]QO��D�T��FaT̂O\]QO��]�9��KOd[TX̀�
aT_O��8�D��9bSOZ]QO�aO�o\���[OaT[OaWf\WX�]̂Ẁ�_]P]aW�a_O\̀ ]̂_a\Wd�̀ẀaT[�X�[]STZl�
QO\\m�QŴOSY]QWd�̂_]eT̀oQ�aO�pd�̂_WYZOS\WX�O\OZoV�QẀQoaZT\]�Q�_]P]aOd�M�N��?]_\nQO��
6�8��?]Y]_TQ]p��8�8��CZTỲonQO��C�D��?baOdO�aO�o\���̂TQ\O�bQORO�̂_WSoZT\O�_]V_]Peo�Z]Rò�
aWf\Wd�[]STZTX�]̂aW[OZj\]R]�b̂_OQZo\\m�̂]a]YO[W��[OaT_oOZj\Wd��o\c]_[OeoX\Wd��co�
\O\̀]QWd �Q�_]P]aOd�8�5��TT_TU\]p��d�C��D]_]d\o��8�8��?ZT̂oY]QO��6�8��DOQZT\YO�aO�o\�; 
ŴaO\\m�̂]PbS]QW�a_T\S]QWd�[]STZTX�̂_][ẀZ]Q]-TY]\][of\Wd�̀ẀaT[�aO�̂_]R\]Vb�TY]�
\][of\]p�SomZj\]̀ao�̂oŜ_Wn[̀aQ�_]VRZmSOZW�d�5��9_TY]QO��d�8��IoZOa]QO,�8�C��9bPO\]Q��
8�B��6cO\ÒjTQ��A�A��MVPOgTQ�aO�o\���\Ô_m[W�̂oSQWhT\\m�TcTYaWQ\]̀ao�QWY]_ẀaO\\m�
a_O\̀ ]̂_a\Wd�̂T_TQTVT\j�V1m̀]QbQOZW�C�A��TOgYOa]Q��C�;��CZTỲO\S_]Q��8�8��9OPO��
C�D��?bV\ne]Q��C�5��?ofYo\O�aO�o\�

$8E4�DE4EEL�8Wd]SmfW�V�a]R],h]�\WVYO�QOUZWQWd�̂WaO\j�̀a]̀]Q\]�̂oSQWhT\\m�



TY]\][of\]p�TcTYaWQ\]̀ao�Ro_\Wf]R]�QW_]P\WeaQO�_]V_]PZT\O�\TS]̀aOa\j]�o�̂]a_TPbn�
]̂SOZjgWd�\ObY]QWd�S]̀ZoSUT\j��_]VRZm\ba]�̂WaO\\mQWY]_ẀaO\\m�\ObY]QWd�̂oSd]SoQ�Q
_̂]eT̀o�_]P]aW�̂oSVT[\]R]�a_O\̀ ]̂_ab�gOdaW��V]Y_T[O�Z]RòaWf\Wd�[Ta]SoQ��]̂aW[oVOeop�
ZO\elRoQ̂ ]̀aOfO\\m�QO\aOU]̂]a]YoQ�QbRoZZm.

$4E8CL4>;�L�C8:F>JE4E;�7AD>L798@@K�=O�_TVbZjaOaO[W�S]̀ZoSUT\\m�Y]\eT\a_O�
eop�]̀\]Q\Wd�QO\aOU]̂]a]YoQ�gOdaW��mYo�̂]Q�mVO\o�V�QWSOfTl�QbRoZZm�o�Ro_̀jY]p�[ÒW��[]U�
\O�_]V_]PWaW�Z]RòaWf\b�[]STZj�ZO\elRO�pd�̂T_T[ohT\j�V�Q_OdbQO\\m[�Q̀od�aTd\]Z]Rof�
\Wd�̂T_TaQ]_T\j��D]̀aOQZT\b�VOSOfb�QW_ogbn[]�gZmd][�̂]PbS]QW�R_OcO�Q\ba_og\j]p�
a_O\̀ ]̂_a\]p�[T_TUo�V�Q_OdbQO\\m[�̀a_bYab_W�ZO\elRO�̂oSVT[\]R]�a_O\̀ ]̂_ab�QoŜ]QoS�
\]�S]�]̀\]Q\Wd�aTd\]Z]Rof\Wd�]̂T_OeoX�aO�Y][̂ZTỲ\]R]�O\OZoVb�Q̀od�̂T_TaQ]_T\j�QO\�
aOU]̂]a]YoQ��

C̀\]Q\W[W�QWdoS\W[W�QO\aOU]̂]a]YO[W�Z]RòaWf\]p�̀ẀaT[W�Q\ba_og\j]gOda�
\]p�a_O\̀ ]̂_a\]p�[T_TUo�n�QO\aOU]̂]a]YW�QWSOfo�QbRoZZm��̂]_]SW�OP]�Ro_̀jY]p�[ÒW�aO�
T̂_TQTVT\j�ZlSTX�o�b̀aOaYbQO\\m��h]�̂]a_TPbn�_T[]\ab��C̀\]Q\W[W�QdoS\W[W�QO\aOU]�
]̂a]YO[W�n�QO\aOU]̂]a]YW�\]Q]R]�o�QoS_T[]\a]QO\]R]�b̀aOaYbQO\\m��O�aOY]U�ZlSTX�o�
S]̂][oU\Wd�[OaT_oOZoQ��D]PbS]Qb�Z]RòaWf\]p�[]STZo�_]VRZm\ba]�\O�QO\aOU]̂]a]YOd��mYo�
]̂Q�mVO\o�V�QWSOfTl�QbRoZZm�o�Ro_̀jY]p�[ÒW��

dŴ]QWX�Z]RòaWf\WX�ZO\elR�̂oSVT[\]p�a_O\̀ ]̂_a\]p�[T_TUo�gOdaW�[On�̀a_bYab�
_b��h]�̀YZOSOnaj̀m�V�\Òab̂\Wd�QW_]P\WfWd�Y][̂]\T\aoQ�

0 QWS]PbQ\WX�Y][̂ZTỲ�
0 SoZj\WfWX�̀a_ofY]QWX�Y]\QTn_�
0 Pb\YT_W��\OY]̂WfbQOZj\WX�aO�b̀T_TS\llfWX�
0 ]̂dWZWX��P_T[̀PT_R]QWX �Y]\QTn_�
0 [ORòa_OZj\WX�̀a_ofY]QWX�Y]\QTn_�OP]�Z]Y][]aWQ\O�QoSYOaYO�
0 ỲŴ]QWX�̂oSX][�
NYh]�QQOUOaW��h]�̂b\YaW�'n�n�a_O\̀ ]̂_a\W[W�QbVZO[W�SZm�_oV\Wd�QWSoQ�

a_O\̀ ]̂_ab� ik (i 1,2,3)� �b̀T_TSW\o�gOdaW��Y]\QTn_\WX�a_O\̀ ]̂_a�1k ��Z]Y][]aWQ\O�QoS�
YOaYO�2k �o�̀Yô]QWX�̂oSX][�3k ��O�fT_TV���̂]V\OfWaW�a_O\̀ ]̂_a\b�[T_TUb�Q̀T_TSW\o�gOd�

aW��a]So�̀bYb̂\òaj�a_O\̀ ]̂_a\Wd�QbVZoQ�Ro_\Wf]S]PbQ\]R]�̂oŜ_Wn[̀aQO���VÔWgT[]�mY�
LT��=QoS̀W�[OaW[T[]��h]�TL L� ��ST�n Tl L� .

Db\YaW�QW_]P\WeaQO�o�OYb[bZmeop�̂_]SbYeop�V�nS\blaj̀m�Y][b\oYOeom[W��mYo�̂]V\O�
fW[]�QoŜ]QoS\]� �n n 1 T(l ,l ) ��8YOVO\O�Y][b\oYOeom�̂T_TSPOfOn�PbaW�]_on\a]QO\]l�V�̂b\Yab�

nl �Q�̂b\Ya� �n 1l ��̂_Wf][b�\O�Y][b\oYOeop�[oU�nl �o� �n 1l �o\go�a_O\̀ ]̂_a\o�QbVZW�QoS̀ba\o��

?_o[�a]R]�QQOUOn[]��h]�[]UT�PbaW�\T�PoZjg�]S\onp�Y][b\oYOeop�V�nl �Q� �n 1l ��BT�S]̂b̀YOn[]�

ò\bQO\\m�Y][b\oYOeoX�n n T(l , l ) �V�̂]fOaY][�o�Yo\eT[�Q�]S\][b�X�a][b�U�̂b\Yao�

D]V\OfW[]�̀bYb̂\òaj�Q̀od�Y][b\oYOeoX�a_O\̀ ]̂_ab�Ro_\Wf]S]PbQ\]R]�̂oŜ_Wn[�
àQO����h]�VQ�mVblaj�QW_]P\Wfo�̂b\YaW��fT_TV��T��a]So�[OaW[T[]�

� �T n n 1 T n n 1 TA (l , l ) l , l L� �� � . (1)

dOYW[�fW\][��̂O_O�̀bYb̂\]̀ao T T(L , A )�o\aT_̂_Wabn�R_Oc�Q\ba_og\j]p�a_O\̀ ]̂�

_a\]p�[T_TUo���STmY]R]�̂oŜ_Wn[̀aQO���
8oŜ]QoS\]�S]�aTd\]Z]Rof\]p�̀a_bYab_W�Z]RòaWf\O�[]STZj�ZO\elRO�QO\aOU]̂]�

a]YoQ�Q\ba_og\j]gOda\]R]�a_O\̀ ]̂_ab�[On�QWRZmS��_Ẁ��	 �
8WY]_ẀaO\]�\Òab̂\o�̂]V\OfT\\m�
mi0�STmYWX�QW_]P\WfWX�TZT[T\a�

i ip mv� 0�QWdoS\WX�QO\aOU]̂]aoY�̂_]SbYab ip �STmY]R]�QW_]P\Wf]R]�TZT[T\ab�(i�̂T�

_TQ]VWaj̀m�a_O\̀ ]̂_a][ ik ;

i np lx (t) 0�̂]a]f\WX�VÔÒ�̂_]SbYab ip ��h]�V\Od]SWaj̀m�Q�_TVT_Qblf][b�TZT[T\ao�

a_O\̀ ]̂_a\]R]�QbVZO�nl ;



i i n n 1p k l lf
�
0�QO\aOU]̂]aoY��̂_]SbYab�ip �̂T_TQ]VWaj̀m�a_O\̀ ]̂_a][�ik �V�̂b\Yab�nl �Q�

b̂\Ya �n 1l ;

i i n 1 n

n

p k l l
i 1

f
�

�
� 0�̀b[O_\WX�QO\aOU]̂]aoY�̂_]SbYab ip ��h]�̂T_TQ]VWaj̀m�a_O\̀ ]̂_a][�

ik �V�̂b\Yab�� �n 1l �Q�̂b\Ya�nl ;

i i n n 1

n

p k l l
i 1

f
�

�
� 0�̀b[O_\WX�QO\aOU]̂]aoY�̂_]SbYab�ip T̂_TQ]VWaj̀m�a_O\̀ ]̂_a][�ik �V�

b̂\Yab�nl �Q�̂b\Ya� �n 1l .

EẀ��1]]RòaWf\O�[]STZj�ZO\YW�ZO\elRO�QO\aOU]̂]a]YoQ�̂oSVT[\]R]�a_O\̀ ]̂_abgOdaW

8QOUOn[]��h]�̂_W�a_O\̀ ]̂_abQO\\o�QO\aOU]̂]a]Yb�V[o\O�X]R]�QTZWfW\W�\T�QoS�
PbQOnaj̀m�OP]�eo�V[o\W�\ÒaoZjYW�[OZo��h]�\W[W�[]U\O�\TdabQOaW��dOYW[�fW\][��V[o\O�
QTZWfW\W�QO\aOU]̂]a]Yb�[]UZWQO�ZWgT�Q�̂b\YaOd��ST�QoSPbQOnaj̀m�VZWaam�OP]�̂T_TQO\�
aOUT\\m��QO\aOU]̂]a]YW�[]Ubaj�\OSd]SWaW�V�STYoZjY]d�Y]\QTn_oQ�\O�]SW\�Y]\QTn_��V�
STYoZjY]d�Y]\QTn_oQ�Q�Pb\YT_�V�̂]SOZjgW[�a_O\̀ ]̂_abQO\\m[�OP]�̂_]d]SWaW�fT_TV�OYb�
[bZllfWX�QbV]Z�V�̂]SOZjgW[�a_O\̀ ]̂_abQO\\m[�

FZoS�VObQOUWaW��h]�Q�PTVPb\YT_\][b�ZO\elRb�Y]\QTn_oQ��ST�a_O\̀ ]̂_a\o�QbVZW�

nl ]̂�̀bao�n�̂b\YaO[W�̂T_TQO\aOUT\\m�V�]S\]R]�Y]\QTn_O�\O�o\goX��V[o\O�QTZWfW\W�QO\�

aOU]̂]a]Yb�QoSPbQOnaj̀m�VO�_Odb\]Y�VZWaam�OP]�QoSa]Yb�V�o\gW[W�QO\aOU]̂]a]YO[W��8W�
Y]_ẀaO\\m�Pb\YT_oQ�S]VQ]Zmn�[OXUT�̂]Q\òal�b̀b\baW�̂_]̀a]p�ZOQ�V�QW\W�a_O\̀ ]̂_ab�o�
ôSQWhWaW�Y]Tcoeon\a�[OgW\\]R]�fÒb�QWS]PbQ\]p�aTd\oYW�

D_W�S]̀ZoSUT\\o�QO\aOU]̂]a]YoQ�̂_Ŵb̀YOn[]��h]�Q̀o�ZO\YW�a_O\̀ ]̂_a\]p�̀Ẁ�
aT[W�̂_Oellaj�Q�\][o\OZj\][b�PTVOQO_oX\][b�_TUW[o��̂_WX[OZj\O�VSOa\òaj�Y]\QTn_oQ�o�
n[Yòaj�OYb[bZllfWd�TZT[T\aoQ�\T�\OYZOSOlaj�PbSj-mYWd�]P[TUT\j�\O�QO\aOU]̂]a]YW��



b�a_O\̀ ]̂_a\oX�[T_TUo�S]a_W[bnaj̀m�VOY]\�VPT_TUT\\m�QO\aOU]̂]a]Yb��a]Pa]�QO\aOU]�
]̂aoY�PTV�Qa_Oa�\OSd]SWaj�S]�Yo\eTQ]R]�̂b\Yab�

BOQTST[]�̂_WYZOS�Z]RòaWf\]p�R_Oc-[]STZo�Q̀od�Y][b\oYOeoX�Q\ba_og\j]R]�gOd�
a\]R]�a_O\̀ ]̂_ab�86d�QbRoZj\]p�Y][̂O\op�.KOdaO�?_Ò\]O_[oX̀jYO-=OdoS\O�q	L��_Ẁ��

 ��:O\o�QVma]�oV�VOaQT_SUT\]R]�Ao\QbRZT̂_][][�HY_Op\W�̂ZO\b�Ro_\WfWd�QW_]P]Y�̂]�
ẐÒab�#��VO�2006 0 2007__.

EẀ��2�]]RòaWf\O�R_Oc-[]STZj�Q\ba_og\j]gOda\]p�a_O\̀ ]̂_a\]p�[T_TUo�86d�QbRoZj\]p�
Y][̂O\op�.KOdaO�?_Ò\]O_[oX̀jYO-=OdoS\O�q	L�̂O�̂ZÒab�#

8�̂_]eT̀o�̂T_T[ohT\\m�̂]�a_O\̀ ]̂_a\W[�QW_]PYO[�QWdoS\o�QO\aOU]̂]a]YW�]fẀ\Wd�
VOP]pQ�VOV\Olaj�̂T_TaQ]_T\\m��mYo��̀ZoSblfW��� ��[]U\O�VÔẀOaW�Q�]̂T_Oa]_\oX�c]_[o�mY�

n n?' % B'
j

9 � 9� � , (2)



ST�
n?'

9 0�QTYa]_-cb\Yeom�Yo\eTQ]R]�QO\aOU]̂]a]Yb�QbVZO nl ;

nDB'&9 0�QTYa]_-cb\Yeom�̂]fOaY]Q]R]�QO\aOU]̂]a]Yb�QbVZO nl ;

iT 0�]̂T_Oa]_�̂T_TaQ]_T\j�QbVZO nl .

DoS�̂T_TaQ]_T\\m[�QO\aOU]̂]a]Yb�_]Vb[on[]�̂_]eT̀�QVOn[]Sop�QO\aOU]̂]a]�
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cb\Yeo]\bQO\\m�̀ẀaT[W�a_O\̀ ]̂_a\]p�[T_TUo�Q̀T_TSW\o�gOdaWmY�\O�_oQ\o�QWP]_b�]̀\]�
Q\Wd�̂O_O[Ta_oQ�pp�̀YZOS]QWd�Y][̂]\T\aoQ��Y]\QTn_oQ��Pb\YT_oQ��Z]Y][]aWQ\]p�QoSYOaYW��
YO\Oa\Wd�a_O\̀ ]̂_a\Wd�b̀aO\]Q]Y,�h]�Vb̀a_ofOlaj̀m�S]̀Waj�_oSY]��̀YŴoQ�o�\OQO\aOUb�
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_O��OQa]_Tc��SẀ������YO\S��aTd��\ObY���
�

��	���6�6��FifTQ���E]̀a]Q̀YWX�R]̀bSO_̀aQT\\iX�
b\WQT_̀WaTa�̂baTX�̀]]PhT\Wm��0�E]̀a]Q-\O-:]\b��E9HDF��
�����0 19c. 
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One of directions of increase of efficiency of work of underground transport of mine is considered by 
facilities of logistic methods.

Keywords: coal industry, underground transport, traffics of goods, logistic count-model.
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