
D7; 622.647.2

������� ���
$������#��������
�����
�����
����������
������
�����$��$�������"�
���������������
������
�!
��"

]_aiYZN�3�3���]̂i\dTU�[\n[ZPiNînth��;\i]YZi\XnU]VTU�TY�
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The logistic model of determination of total traffics of goods, being in the 
knots of confluence in the process of export of coal from a mine on a sur-
face is developed

�" �����������#�,�+�#���%(�*�������!"��$�(�#���������(��
��. [i�]ZN\nXnYYga��Z\TnŶT\ZNiYYga�Yi�VtTnŶi��\gYVia�VZYV_\T�
\_ĵ�Yn�ẐPnthYgn�[\nP[\Tk̂Tk��i�bn[T�[Z]̂iNZV:�[\ZTSNZP]̂NnYYgn�
T�tZOT]̂Tcn]VTn�]n̂T��Ĵi�̂nYPnYbTk�]NkSiYi�]�PN_Xk�̀iV̂Z\iXT��
]̂\înOTcn]VTX�NSiTXZPnU]̂NTnX�[\nP[\Tk̂TU�T�̀ Z\XT\ZNiYTnX�
+]n̂nNga,�XnRZ\OiYTSibTZYYga�]̂\_V̂_\��

BZN\nXnYYZn�]Z]̂ZkYTn�_OZthYZU�[\ZXgdtnYYZ]̂T�ai\iV̂n\T�
S_n̂]k�YnPZ]̂îZcYgX�_\ZNYnX�Yi_cYZU�Z\OiYTSibTT�_[\iNtnYTk�
[\ZTSNZP]̂NZX�]\T�îZX�T]]tnPZNiYTn�[\Zbn]]ZN�̀Z\XT\ZNiYTk�T�
PNTRnYTk�O\_SZ[ẐZVZN�ẐaZPT̂�Yi�N̂Z\ZU�[tiY�Yn]XẐ\k�Yi�̂Z��ĉZ�
iVZYZXTcn]Vik�]̂iMTthYZ]̂h�[\nP[\Tk̂Tk��i�̂iV�Rn�%��ZMenU�]̂ZT�
XZ]̂T�[\ZP_V̂i�Z[\nPntkn̂]k�ì ǹV̂TNYZ]̂hj�_[\iNtnYTk�[\Zbn]]ZX�
[\ZTSNZP]̂NZX.

Gnthj�tZOT]̂Tcn]VTa�[ZPaZPZN�N�_[\iNtnYTT�diâYgX�̂\iY]�
[Z\̂ZX�kNtkn̂]k�ì ǹV̂TNYZn�_[\iNtnYTn�Xîn\TithYgXT�[ẐZViXT, 
VẐZ\ZnZ]YZNgNin̂]k�Yi�VZtTcn]̂NnYYga�ZbnYVia�ai\iV̂n\i�[\Ẑn�
ViYTk�\iMẐ.

��������##��� ��������!%�����'���5Z[\Z]iX�\iS\iMẐVT�tZ�
OT]̂Tcn]VTa�XZPntnU�Xîn\TithYga�[ẐZVZN�N�bn[ka�[Z]̂iNZV��T]�
[ZthSZNiYTk�Xn̂ZPZN�TXT̂ibTZYYZOZ�XZPntT\ZNiYTk��\iSNT̂Tk�tZOT�
]̂Tcn]VTa�[ZPaZPZN�[\T�\ndnYTT�[\ZMtnX�Z[̂TXTSibTT�Si[i]ZN�T�



_[\iNtnYTk�_cn̂i�Sî\î�[Z]NkenYg�T]]tnPZNiYTk�XYZOTa�Si\_MnR�
Yga�T�Ẑncn]̂NnYYga�_clYga��CiV��SiPici�[Z]̂\ZnYTk�tZOT]̂Tcn]VZU�
XZPntT�_[\iNtnYTk�[\ZTSNZP]̂NnYYgXT�\n]_\]iXT�\i]]Xî\TNiti]h�
3�5��=TenYVZ��=�5��=ZOTthYTbVZU��<�:��EnP_tZNZU��NZ[\Z]g�̀Z\�
XT\ZNiYTk�]T]̂nXg�_Otn]MĝZNga�Z\OiYZN�N�_]tZNTka�[n\naZPi�Yi�
Mn]̀ZYPZNZn�ZMn][ncnYTn�[\T�[\kXga�]NkSka�[Ẑ\nMT̂ntnU�T�[Z�
]̂iNeTVZN�_Otk�TS_citT]h�N�\iMẐia�3�3��Andn̂YkV��8�5��;\TViN]VZ�
OZ��[�:��H_a\iU��[\ZMtnXi�Z[̂TXTSibTT�T�[ZNgdnYTk�ì ǹV̂TNYZ]̂T�
_̀YVbTZYT\ZNiYTk� \̂iY][Z\̂YZ-]VtiP]VTa�]T]̂nX�T]]tnPZNiti]h�
6�:��[ncinNgX��3�[��B̂n\tTYOZNZU��5�=��;_\OiYZNgX��:�]��Jthkdn�
NTcnX��7R��I\iUM̀nPn\ZX��NZ[\Z]g�TYNn]̂TbTZYYga�\ndnYTU�T�
VZŶ\ZttTYOi�N�[\ZXgdtnYYZU�tZOT]̂TVn�\i]]XẐ\nYg�5�:��Bn\Onn�
NgX��3�:��EnPZ\nYVZ��]�3��Cn\nŶhnNgX�T�P\�

5�\iMẐia�F�Ciai��T�7��DẐn\]i�\i]]Xî\TNiĵ]k�̂\iY][Z\̂Ygn�
XZPntT�Z]YZNiYYgn�Yi�̂nZ\TT�Xi]]ZNZOZ�ZM]t_RTNiYTk��VẐZ\ik�[Z�
SNZtkn̂�TXn̂h�[\nP]̂iNtnYTn�Z�PTYiXTVn�\iMẐg�̂\iY][Z\̂YZU�]n̂T�
[\nP[\Tk̂Tk�N�tjMZU�XZXnŶ�N\nXnYT��?PYiVZ��N�îTa�\iMẐia��Yn�
\ndnYi�[\ZMtnXi�[\ZOYZST\ZNiYTk�\iMẐg�̂\iY][Z\̂YZU�]n̂T��ĉZ�
kNtkn̂]k�YnXitZNiRYgX�iVZYZXTcn]VTX�̀ iV̂Z\ZX�ì ǹV̂TNYZOZ�
_[\iNtnYTk�̂\iY][Z\̂YZU�]T]̂nXZU,�NtTkjeTX�Yi�]nMn]̂ZTXZ]̂h�_O�
tk�

5�\iMẐia�E��FnÛi�\i]]XẐ\nYi�Vti]]Tcn]Vik�̂\iY][Z\̂Yik�Si�
Pici�Ptk�\ndnYTk�ẐPnthYga�[\ZMtnX�̂\iY][Z\̂YZU�]n̂T�YnVẐZ\ZOZ�
[\nP[\Tk̂Tk��ĉZ�Yn�[\TnXtnXZ�Ptk�̂\iY][Z\̂YZU�]n̂T�̂Z[tTNYZ-
iYn\On̂Tcn]VZOZ�VZX[tnV]i��VẐZ\ik�TXnn̂�]NZT�ai\iV̂n\Ygn�Z]ZMnY�
YZ]̂T��]NkSiYYgn�]�YitTcTnX�]̂ibTZYi\Yga�̂\iY][Z\̂Yga�_StZN��\i]�
[ZtZRnYTn�VẐZ\ga�YnTSXnYYZ�

BtnP_n̂�Z]ZMZ�[ZPcn\VY_̂h��ĉZ�TXnjeTn]k�iYitT̂Tcn]VTn�Xn�
ẐPg�̂naYZtZOTcn]VTa�\i]cn̂ZN�Yn�ẐZM\iRiĵ�iVZYZXTcn]VTn�[ZVi�
SîntT n̂aYZtZOTcn]VTa�[\Zbn]]ZN��[\ẐnVijeTa�N�̂\iY][Z\̂Yga�
]T]̂nXia��T�Yn�ZMn][ncTNiĵ�Ta�[\ZOYZST\ZNiYTn; [\iV̂Tcn]VT�Yn�
_Pntkn̂]k��NYTXiYTn�\iS\iMẐVn�tZOT]̂Tcn]VTa�XZPntnU��_[\iNtnYTk�
O\_SZ[ẐZViXT�N�̂\iY][Z\̂YZU�]T]̂nXn�OZ\YZPZMgNijenOZ�[\ZTS�
NZP]̂Ni��Yn�\i]]Xî\TNiĵ]k�NZ[\Z]g�[\ZOYZST\ZNiYTk�YiPnRYZ]̂T�
_̀YVbTZYT\ZNiYTk�̂\iY][Z\̂YZU�]n̂T��Yn�\ndin̂]k�[\ZMtnXi�[\Z�
OYZST\ZNiYTk�iVZYZXTcn]VTa�[ZViSîntnU�\iMẐg�̂\iY][Z\̂YZU�]n̂T��
ĉZ�kNtkn̂]k�YnXitZNiRYgX�̀iV̂Z\ZX��NtTkjeTX�Yi�]nMn]̂ZTXZ]̂h�
_Otk��
����
��

?PYZ]̂Z\ZYYTU�[ZPaZP�]NTPn̂nth]̂N_n̂�Z�YnPZ]̂îZcYZ�Ot_MZ�



VZX�[ZYTXiYTT�NiRYZ]̂T�iVZYZXTVZ- n̂aYZtZOTcn]VTa�[ZViSîntnU�
_̀YVbTZYT\ZNiYTk�diâg�Ptk�Xi\Vn̂TYOZNZU�Pnk̂nthYZ]̂T�[\nP[\T�
k̂Tk�T�[\ZNnPnYTk�TX�iVZYZXTcn]VT�NgOZPYZU�[ZtT̂TVT��;\ZXn�̂ZOZ��
]T̂nXi�Yi_cYZU�Z\OiYTSibTT�T�_[\iNtnYTk�[\ZTSNZP]̂NZX�Yi[\iNtnYi�
Yi�ZMn][ncnYTn�Mn][n\nMZUYZU�\iMẐg�ZcT]̂Yga�T�[ZPOẐZNT̂nthYga�
SiMZnN��TŶnY]T̀TVibTj�[\Zbn]]i�̂\iY][Z\̂T\ZNiYTk��ĉZ�PZ]̂TOin̂�
]k�[\nRPn�N]nOZ�Si�]cn̂�_XnYhdnYTk�[\Z]̂ZnN�T�[n\n\gNZN�N�[\Zbn]]n�
PZMgcT�_Otk�T�nOZ�̂\iY][Z\̂T\ZNiYTT��]ZNXnenYTT�[\Z]̂ZnN�N�\iS�
tTcYga�̂naYZtZOTcn]VTa�SNnYhka��_NkSVT�[\ZTSNZPT̂nthYZ]̂T�PZ�
MgcYZU�T�[\ZaZPcn]VZU�̂naYTVT, i�̂iVRn�[\Z[_]VYZU�][Z]ZMYZ]̂T�
\̂iY][Z\̂Yga�XiOT]̂\itnU[1].
5�îZU�]NkST�[\iV̂Tcn]VTU�TŶn\n]�[\nP]̂iNtkn̂�\ndnYTn�tZOT�

]̂Tcn]VZU�[\ZMtnXg�[\ZOYZSi�]_XXi\YZOZ�O\_SZ[ẐZViN�_Stia�]tTk�
YTk�̂\iY][Z\̂YZU�]n̂T�NY_̂\T�diâg. AndnYTn�_ViSiYYZU�[\ZMtnXg�
[ZSNZtT̂�MZtnn�ì ǹV̂TNYZ�_[\iNtk̂h�̂\iY][Z\̂YZU�]n̂hj�̂Z[tTNYZ-
iYn\On̂Tcn]VZOZ�VZX[tnV]i��ĉZN�]NZj�Zcn\nPh�]ZV\îT̂�̂\iY][Z\̂�
Ygn�\i]aZPg�Yi�[n\nNZSV_�_Otk��]YTST̂�nOZ�]nMn]̂ZTXZ]̂h, i�SYicT̂
_XnYhdT̂�]̂ZTXZ]̂h�[\ZP_VbTT�Xn̂itt_\OTcn]VTa�VZXMTYîZN�T�]n�
Mn]̂ZTXZ]̂h�Ng\iMẐVT�itnV̂\ZiYn\OTT�̂n[tZNgXT�itnV̂\Z]̂iYbTk�
XT��:YgXT�]tZNiXT��NntTcTYi�[ẐZVi�PnYnRYga�Sî\î�diâYZOZ�
[\ZTSNZP]̂Ni�[ZtYZ]̂hj�SiNT]T̂�Ẑ�ì ǹV̂TNYZOZ�_[\iNtnYTk�Xîn�
\TithYgXT�[ẐZViXT�ViV�N]nOZ�̂Z[tTNYZ-iYn\On̂Tcn]VZOZ�VZX[tnV]i�
îV�T�nOZ�]Z]̂iNtkjeTa��̂��n��O\_SZ[ẐZViXT�ẐPnthYga�nOZ�SNnYhnN��N�
ci]̂YZ]̂T]T]̂nXg�[ZPSnXYZOZ�̂\iY][Z\̂i. 7iYYik�[\ZMtnXi�kNtkn̂�
]k�ZPYZU�TS�Z]YZNYga�N�VZYbn[bTka�_[\iNtnYTk�bn[kXT�[Z]̂iNZV��Z]�
YZNiYYga�Yi�PTYiXTcn]VZX�[Z]̂\ZnYTT�T�Z\TnŶT\ZNiYYga�Yi�SiViS�
VtTnŶi��

� #$�� ��������(���5�]ZẐNn̂]NTT�]�Ngdn�_ViSiYYZU�iV̂_ith�
YZU�tZOT]̂Tcn]VZU�[\ZMtnXZU�diâYZOZ�[\ZTSNZP]̂Ni�[Z]̂iNTX�]tn�
P_je_j�SiPic_��T]]tnPZNîh�NntTcTYg�]_XXi\Yga�O\_SZ[ẐZVZN�f �, 
YiaZPkeTa]k�N�_Stia�]tTkYTk�]T]̂nXg�VZYNnUn\YZOZ�̂\iY][Z\̂i�N�
[\Zbn]]n�NgNZSi�_Otk�TS�diâg�Yi�[ZNn\aYZ]̂h��5�\nS_tĥîn�T]]tn�
PZNiYTk�[Zt_cT̂h�tZOT]̂Tcn]V_j�XZPnthZ[\nPntnYTk�T�[\ZOYZST\Z�
NiYTk�NntTcTYg�]_XXi\YZOZ�O\_SZ[ẐZVif �N�_Stia�]tTkYTk. 

?]YZN_�tZOT]̂Tcn]VZU�XZPntT�M_Pn̂�]Z]̂iNtk̂h�tZOT]̂Tcn]VTU�
Z[n\îZ\��[\nP]̂iNtkjeTU�]T]̂nX_�VZX[tnV]Yga�̀Z\X_t. EZ\X_tg�
tZOT]̂Tcn]VZOZ�Z[n\îZ\i�[ZSNZtk̂�\i]]cT̂îh�TŶnY]TNYZ]̂h�Yi�
O\_SVT�M_YVn\i�T�]\nPYn�ZRTPinX_j�NntTcTY_�O\_SZ[ẐZVi�[Z]̂_�
[ijenOZ�N�M_YVn\��YiVi[tTNinXZOZ�N�M_YVn\n�T�T]aZPkenOZ�TS�M_YVn�



\i�]�_cn̂ZX�VZì T̀bTnŶi�[Z]̂_[tnYTk�O\_SZ[ẐZVi.
5�[\Zbn]]n�T]]tnPZNiYTk�T�[Z]̂\ZnYTktZOT]̂Tcn]VZU�XZPntT�

_cT̂gNinX�̂naYTcn]VTn�T�̂naYZtZOTcn]VTn�ai\iV̂n\T]̂TVT�_StZN�
]tTkYTk�O\_SZ[ẐZVZN��N�VẐZ\ga�\i][ZtZRnYg�M_YVn\g�Yn[\n\gNYZ�
OZ�PnU]̂NTk�Ptk�[n\nO\_SVT�_Otk�]�VZYNnUn\i�Yi�VZYNnUn\��iVV_X_tT�
\_jeTn�M_YVn\g��;\ZXn�̂ZOZ��\i]]XẐ\TX_Stg�]tTkYTk, N�VẐZ\ga
[\ZT]aZPT̂�[n\nO\_S�_Otk�]�ZPYZOZ�VZYNnUn\i�Yi�P\_OZU��

AiS\iMẐVi�XZPntT�[\ZOYZSi�NntTcTYg�]_XXi\YZOZ�O\_SZ[ẐZVi�
N�_Stia�]tTkYTk�[\nP_]Xî\TNin̂�[Z]̂\ZnYTn�tZOT]̂Tcn]VZU�O\ì-
XZPntT�NY_̂\TdiâYZOZ� \̂iY][Z\̂i. ]Z]̂\ZnYTn�tZOT]̂Tcn]VZU�
O\ì-XZPntTMiST\_n̂]k�Yi�TS_cnYTT��VZYbnŶ\ibTT�O\_SZ[ẐZVZN��
VẐZ\gn�]NkSiYg�]�NgNZSZX�_Otk�T�OZ\YZU�Xi]]g��ĴT��O\_SZ[ẐZVT�
kNtkĵ]k�Z]YZNYgXT�[ẐZViXT�N�̂\iY][Z\̂YZU�]T]̂nXn�OZ\YZ-
iYn\On̂Tcn]VZOZ�VZX[tnV]i�

7tk�\ndnYTk�[Z]̂iNtnYYZU�SiPicT�[\TXnYTX�N\Zk̂YZ]̂YZ-
]̂îT]̂Tcn]VTn�Xn̂ZPg�]�T][ZthSZNiYTnX�cT]tZNga�ai\iV̂n\T]̂TV�
]t_ciUYga�NntTcTY, i�̂iVRn�T][ZthS_nX�]̂iYPi\̂Y_j�[\ZTSNZP]̂�
NnYY_j�TỲZ\XibTj�

.�� ��������$�"�������"��%�+$�$*��Ai]]XẐ\TX�]_XXi\Ygn�
O\_SZ[ẐZVT�Si�[n\TZPg�[Z]̂_[tnYTk�N�]T]̂nXn�VZYNnUn\YZOZ�̂\iY]�
[Z\̂i�_cT̂gNik�[\TîZX��ĉZ�[Z�ViRPZU�VZXX_YTVibTT�VZYNnUn\ZX�
\̂iY][Z\̂T\_ĵ]k�O\_SZ[ẐZVT�̂ZthVZ�ZPYZOZ�NTPi�[\ZP_V̂i��N�YidnX
]t_cin�-�îZ�_OZth��T�[\TcnX�PNTRnYTn�NZSXZRYZ�̂ZthVZ�N�ZPYZX�Yi�
[\iNtnYTT.

;iV�TSNn]̂YZ��O\_SZ[ẐZV�ai\iV̂n\TS_n̂]k�PtT̂nthYZ]̂hj�[n�
\TZPZN�Yn[\n\gNYZOZ�[Z]̂_[tnYTk�T�Ẑ]_̂]̂NTk�_Otk��\T]�	 �]Z]̂_�
[ijeTn�N�_Snt�]tTkYTk�O\_SZ[ẐZVT�TS�tiNg�T�[\ZaZPVT�kNtkĵ]k�
[\n\gNT]̂gXT�Xi\VZN]VTXT.]ZîZX_�[\T�[Z]̂\ZnYTT�tZOT]̂Tcn]VZU�
XZPntT�Z]YZNZ[ZtiOijeTX�M_PnX�]cT̂îh�̂Ẑ�̀iV̂��ĉZ�NntTcTYi�
O\_SZ[ẐZVi�Si�nPTYTb_�N\nXnYT�SiNT]T̂�Ẑ�[n\TZPZN�[Z]̂_[tnYTk��
TXnjeTn�Nn\Zk̂YZ]̂YgU��]t_ciUYgU�ai\iV̂n\��?[\nPntTX�]\nPYn�
ZRTPinX_j�PtT̂nthYZ]̂h�[n\TZPZN�Ẑ]_̂]̂NTk����T�[Z]̂_[tnYTk�t�

]_XXi\Yga�O\_SZ[ẐZVZN�TS�tiNg�Zf��T�[\ZaZPVT�
[f� . 

]\nP[ZtZRTX��ĉZ�T]]tnP_nXik�NntTcTYi�TS_citi]h�N�̂ncnYTn�
YnVẐZ\ZOZ�[\ZXnR_̂Vi�N\nXnYT�T��[\TcnX�PtT̂nthYZ]̂h�[\ZXnR_̂Vi�
T�PZtRYi�ZMn][ncTNîh�\n[\nSnŶîTNYZ]̂h�NgMZ\VT�T]]tnP_nXga�
PiYYga�YiMtjPnYTU��]\T�îZX�_cT̂gNinX��

-�[\ZXnR_̂ZV�N\nXnYT�T�Yn�NVtjcin̂�N\nXk�\iMẐg�[n\NZU�]Xn�
Yg�Ptk�tiNg��̂iV�ViV�[Z�̂naYZtZOTT�diâYZOZ�[\ZTSNZP]̂Ni�[n\Nik�



]XnYi�Z]_en]̂Ntkn̂�̂ZthVZ�\nXZŶYZ-[ZPOẐZNT̂nthYgn�\iMẐg�T�Yn�
NnPn̂�PZMgc_�_Otk��

-�̂naYZtZOTcn]VTn�Z]ZMnYYZ]̂T�NnPnYTk�[ZPOẐZNT̂nthYga�\i�
MẐ�-�N\nXk�T�PtT̂nthYZ]̂h�[n\TZPi�[Z]̂_[tnYTk�O\_SZ[ẐZVi�_Otk�TS�
[ZPOẐZNT̂nthYZOZ�SiMZk�[\nP_]XẐ\nYZ�O\ìTVZX�[tiYZO\iXXg�\i�
MẐ. 

]_]̂h [#K -�VZì T̀bTnŶ�[Z]̂_[tnYTk�i-OZ�O\_SZ[ẐZVi��CZOPi�
VZì T̀bTnŶ�[Z]̂_[tnYTk�]_XXi\YZOZ�O\_SZ[ẐZVi��Z[\nPntkjeTU�
Nn\Zk̂YZ]̂h�[Z]̂_[tnYTk�aẐk�Mg�ZPYZOZ�i-OZ�O\_SZ[ẐZVi�N�_Snt�
]tTkYTk��\iNnY��

[ $#
i

K 1 (1 K )�� � �
 . (1 )

?[\nPntnX[n\TZPg[Z]̂_[tnYTkT�Ẑ]_̂]̂NTk]_XXi\YZOZO\_�
SZ[ẐZVi. 

AT]��	�6\ìTcn]Vik�TŶn\[\T̂ibTk[n\TZPZN�[Z]̂_[tnYTk�]_X�
Xi\YZOZ�O\_SZ[ẐZVi�N�_Snt�]tTkYTk

AndnYTnîZUSiPicT_[\Zein̂]k, n]tT]YicitiZ[\nPntT̂h
]\nPYn�ZRTPinX_jPtT̂nthYZ]̂h[n\TZPZNẐ]_̂]̂NTk]_XXi\YZOZ
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[f��]ZẐNn̂]̂NnY�

YZ�\iNYi

Z
iZ

i
i iZ

1 1
1�� � �

�
�

� �
, [

i[
i

i i[

1 1
1�� � �

�
�

� �
. (6 )

9YicT̂�]\nPYn�ZRTPinXik�PtT̂nthYZ]̂h�[n\TZPZN�[Z]̂_[tnYTk�
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\TZPg�[Z]̂_[tnYTk�[\TMtTRin̂]k�V�YZ\XithYZX_��

]_]̂h�V�_St_�]tTkYTk�-�iVV_X_tT\_jeTU�M_YVn\-�PNTR_̂]k�
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_̀YVbTT�_]\nPYnYTk�O\_SZ[ẐZVi��\T]��� . 
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iVV_X_tT\_jeTU�M_YVn\�
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