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Changing the clearances of the wheelsets in the track · from 15 mm to 45 mm 

has the effect of increasing the angles of attack ³ by 1.6 times in curves with a radius 

of ρ=300 m and by 2 7 times in curves with a radius of ρ=1250 m.

the clearances in the track · does not depend on the angles of skew of the wheelsets Ã. 
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!0 @8A. 3.6 ?>:070=> A?@>I5=89 ?@>DV;P ?>25@E=V :>G5==O :>;5A0 V7 

B>G:0<8 ?5@538=V2. �8@078 4;O :CA>G=8E DC=:FV9 ∆ýÿĀ(�ÿĀ) ?> 4V;O=:0E
∆ýÿĀ(�ÿĀ) =

{  
  
  ÿĄ( �ÿĀ < 235) :                                       2 0,285�ÿĀ 2 7,765ÿĄ(235 f �ÿĀ < 215):                                     2 0,1�ÿĀ 2 1,3ÿĄ(215 f �ÿĀ < 0):                                                 2 0,013�ÿĀÿĄ(0 f �ÿĀ < 23,36):                                   √702 2 �ÿĀ2 2 70 ÿĄ(23,36 f �ÿĀ < 31,33):  √152 2 (�ÿĀ 2 18,34)2 2 18,15ÿĄ(�ÿĀ g 31,33) :                                          2 1,73�ÿĀ + 43,55
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>4=VєW :>;VA=>W ?0@8. 
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2V4@82C >A=>2=>W ?>25@E=V :>G5==O :>;5A0 2V4 @59:8, B>1B> 157?>A5@54=P> ?5@54 
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�CA>G=> ;V=V9=V DC=:FVW >j ?> 2V4@V7:0E



�1Ā(�>Ā) =
{   
   ÿĄ(�>Ā < 215):         0,946�>Ā 2 0,84ÿĄ(215 f �>Ā f 7):     0,0459�>Ā 2 14,34ÿĄ(7 < �>Ā f 8):      37,95�>Ā 2 279.67ÿĄ(8 < �>Ā f 9):      8,11�>Ā 2 40,87ÿĄ(�>Ā > 9):           0,833 + 24,54

�2Ā(�>Ā) =
{   
   ÿĄ(�>Ā < 215) :       2  0,946�>Ā 2 0,84ÿĄ(215 f �>Ā f 7):   2  0,0459�>Ā 2 14,34ÿĄ(7 < �>Ā f 8):     2 37,95�>Ā 2 279.67ÿĄ(8 < �>Ā f 9):     2 8,11�>Ā 2 40,87ÿĄ(�>Ā > 9):         2  0,833 + 24,54
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>j o oij ij ij= + ô + ô <,

45 ô – 2V4E8;5==O @04VCAC 2V4?>2V4=>3> :>;5A0 2V4 =><V=0;P=>3> , <

�V4E8;5==O ô 22545=> 4;O <>6;82>ABV 4>A;V465==O 2?;82C @V7=8FV @04VCAV2 

:>;VA :>;VA=>W ?0@8 =0 ?>:07=8:8 7=>AC 3@51=V2 :>;VA; 

ô – ?>B>G=0 4>102:8 @04VCAC :>;5A0, 2 B>G:0E :>=B0:BV2 7 @59:0<8, 

?>29O70=0 V7 D>@<>N ?@>DV;O ?>25@E=V :>G5==O B0 1>:>28<8 ?5@5<VI5==O<8 

:>;VA=8E ?0@ 2 :>;VW >j , <

(C=:FV>=0;P=V 70;56=>ABV ?>B>G=8E 4>102>: @04VCAV2 :>;VA ô 2V4 

?>?5@5G=>3> ?5@5<VI5==O :>;VA=8E ?0@ 2 :>;VW – DC=:FVW ô 1C;> >B@8<0=> 

=0 >A=>2V DC=:FV9 ô V >j

!0 @8A. 3.10 ?>:070=> ?@8:;04 70;56=>ABV >jô C 283;O4V 3@0DV:V2

>jô V >jô
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$8AC=>: 3.10 – (C=:FVW >jô ?>1C4>20=V C ?@>3@0<=><C ?0:5BV Mathcad

�CB8 =0E8;C (C:;>=8) ?>25@E>=P :>G5==O :>;VA – DC=:FVW >jü

�87=0G5==O :CBV2 =0E8;C ?@>DV;V2 ?>25@E>=P :>G5==O :>;VA C B>G:0E WE 

:>=B0:BV2 7 @59:0<8 B0 DC=:FV>=0;P=V 70;56=>ABV F8E :CBV2 2V4 ?>?5@5G=>3> 

?5@5<VI5==O :>;VA=8E ?0@ 2 :>;VW =5>1EV4=5 4;O :>@5:B=>3> <>45;N20==O 

:>=B0:B=8E A8; ?@8 2?8AC20==V 2V7:V2 C :@82V. �>:@5<0, F5 AB>ACєBPAO >?8AC 

:>=B0:B=8E 3@02VB0FV9=8E @50:FV9 2 :>=B0:B0E, O:V >1C<>2;5=V =0O2=VABN =0E8;C 

− − −
−

−

−

−

−

−

ô

ô



?@>DV;V2 :>;VA.  

$8AC=>: 3.11 – #@8=F8? 28=8:=5==O 3@02VB0FV9=8E @50:FV9 2 :>=B0:B0E, O: 

A:;04>28E =>@<0;P=8E :>=B0:B=8E @50:FV9

�CB8 =0E8;C ?>25@E>=P :>G5==O :>;VA 2 B>G:0E :>=B0:BV2 ( ÿÿĀ) 70;560BP 2V4 
?>;>65==O B>G>: :>=B0:BV2 V є DC=:FVO<8 1>:>28E ?5@5<VI5=P :>;VA=8E ?0@ 2 

:>;VW (�>Ā) 2V4=>A=> F5=B@0;P=>3> ?>;>65==O. 
(C=:FVW ÿÿĀ(�>Ā) >B@8<0=>, O: ?>EV4=V 2V4 DC=:FV9 ∆ýÿĀ(�>Ā)

ÿ1Ā(�>Ā)  =
{   
   ÿĄ( �>Ā < 215) :                         2 0,089ÿĄ(215 f �>Ā < 7):                  2 0,005ÿĄ(7 f �>Ā < 8):                      2 33,584ÿĄ(8 f �>Ā < 9):                      2 11,688ÿĄ(�>Ā g 9):                              2 1,23

ÿ2Ā(�>Ā)  =
{   
   ÿĄ(�>Ā f 29):                            1,23ÿĄ(29 f �>Ā < 28):                 11,688ÿĄ(28 f �>Ā < 27):                 33,584ÿĄ(27 f �>Ā <= 15):                   0,0005ÿĄ(�>Ā g 15):                                0,089



�@0=8G=V B>G:8 3V;>: DC=:FV9 ÿÿĀ(�>Ā) 1C;> 287=0G5=> 2 ?@>3@0<=><C 
?0:5BV MathCAD 7 28:>@8AB0==O< :><0=4 Given V Find.

!0 @8A. 3.12 ?>:070=> DC=:FVW  ÿÿĀ(�>Ā) ?>1C4>20=V C ?@>3@0<=><C ?0:5BV 

$8AC=>: 3.12 – (C=:FVW  ÿÿĀ(�>Ā) ?>1C4>20=V C ?@>3@0<=><C ?0:5BV Mathcad
�V=5<0B8G=V ?0@0<5B@8 :>=B0:BC20==O: H284:>ABV ?@>:>27C20==O C 

:>=B0:B0E :>;VA V7 @59:0<8

�87=0G5==O H284:>AB59 ?@>:>27C20=P C :>=B0:B0E �þÿĀ) =5>1EV4=V 4;O 
@>7@0EC=:C :>=B0:B=8E A8; 7G5?;5==O C ?>274>26=P><C V ?>?5@5G=><C 

=0?@O<:0E. 

�þÿĀ = √�ÿĀ2 + ��ÿĀ2 2 2 ∙ �ÿĀ ∙ ��ÿĀ ∙ āāý(ÿÿĀ)

− −

−

ü

ü



#>274>26=O V ?>?5@5G=0 A8;8 7G5?;5==O <0NBP @V7=V DC=:FV>=0;P=V 

70;56=>ABV 2V4 2V4?>2V4=8E ?@>:>27C20=P, B><C 4;O :>6=>3> :>=B0:BC :>;5A0 7 

@59:>N H284:>ABV ?@>:>27C20==O 287=0G0NBPAO >:@5<> 4;O 42>E 

3>@87>=B0;P=8E =0?@O<:V2: ?>274>26=P>3> – C ?;>I8=V >15@B0==O :>;VA E>?а8B6а ��ÿĀ B0 ?>?5@5G=>3> – ?5@?5=48:C;O@=> ?;>I8=V >15@B0==O :>;VA, 
B>1B> 274>26 >AV :>;VA=>W ?0@8 (A:;04>20 ��ÿĀ)

�þÿĀ = �ÿĀ ∙ sin (ÿÿĀ) ��ÿĀ = √�þÿĀ2 2 �þÿĀ2 , </A.
�V4=>A=V ?>274>26=V V ?>?5@5G=V ?@>:>27C20==O 2 :>=B0:B0E:

ă�ÿĀ = ��ÿĀ�ÿĀ  ;                 ă�ÿĀ = ��ÿĀ�ÿĀ .                                              (3.17)
1.4 %8;8 2 :>=B0:B0E :>;VA V7 @59:0<8

!0 @8A. ?>:070=> 25:B>@8 A8;, I> 4VNBP =0 2V7>: ?@8 CAB0;5=><C @CAV 2

:@C3>2V9 :@82V9. !0 @8A. 3.13 28:>@8AB0=> =0ABC?=V ?>7=0G5==O A8;:�ÿĀ – 3@02VB0FV9=V A:;04>2V =>@<0;P=8E :>=B0:B=8E @50:FV9 2V4 @59>: =0 
:>;5A0, !��ÿĀ – ?>274>26=V A8;8 7G5?;5==O, I> 4VNBP C ?;>I8=0E :>;VA, !��ÿĀ – ?>?5@5G=V A8;8 7G5?;5==O, I> 4VNBP 2 :>=B0:B0E V A?@O<>20=V 
?0@0;5;P=> >AO< >15@B0==O :>;VA=8E ?0@, !�ÿĀ – 2V4F5=B@>20 A8;8 V=5@FVW 2V7:0, I> 4Vє 2 F5=B@V <0A 2V7:0 ?> @04VCAC 
:@8287=8 :@82>W :>;VW 2V4 WW F5=B@C, !

�V4F5=B@>20 A8;0 287=0G0єBPAO 70 2V4><>N D>@<C;>N:

�ÿĀ = ÿ ∙ �2ÿ ,Н,                                                     (3.18)



45 ÿ – ?>2=0 <0A0 2V7:0 @07>< V7 ?>;>28=>N <0A8 :C7>20 203>=0, :3� – H284:VABP @CEC 203>=0, </Aÿ – @04VCA :@82>W 4V;O=:8 :>;VW, <

$8AC=>: – %E5<0 7>2=VH=VE A8;, I> 4VNBP =0 2V7>: ?@8 CAB0;5=><C @CAV C 

:@C3>2V9 :@82V9 (?@>5:FVW A8; =0 3>@87>=B0;P=C ?;>I8=C)

$8AC=>: – #@>5:FVO 7>2=VH=VE A8;, I> 4VNBP =0 2V7>:, =0 25@B8:0;P=C 
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!0 @8A. 3.14 – 4>F5=B@>20 A8;0, ?@8:;045=0 2 F5=B@V <0A 2V7:0 @04V0;P=> 

4> F5=B@C :@8287=8 :>;VW. %8;0 є A:;04>2>N 2038 203>=0 , I> ?>28O70=0 7 

=0E8;><  203>=0 G5@57 ?V428I5==O 7>2=VH=P>W @59:8

= 

45 – 2030 203>=0;

– ?V428I5==O 7>2=VH=P>W @59:8.

1.5 %8;8 7G5?;5==O 2 :>=B0:B0E :>;VA V7 @59:0<8

�>=B0:B=V A8;8 7G5?;5==O є DC=:FVO<8 ?@>:>27C20=P (?A524> ?@>:>27C20=P) 

:>;VA V @59>:. �;O 287=0G5==O A8; 7G5?;5==O 28:>@8AB0=> <5B>48:C, 28:;045=C C 

@>1>BV 

��ÿĀ = �0 ∙ þÿĀ ∙ āýÿĀ(ă�ÿĀ), !,
��ÿĀ = �0 ∙ þÿĀ ∙ ā�ÿĀ(ă�ÿĀ) !,

45 ù – DV78G=89 :>5DVFVє=B 7G5?;5==O 2 :>=B0:B0E :>;VA 7 @59:0<8

– =>@<0;P=5 =020=B065==O =0 2V4?>2V4=><C :>=B0:BV

ü
=

ù ùûû
!,

45 – 25@B8:0;P=5 =020=B065==O :>;5A0 =0 @59:C, !

ü – :CB8 <V6 =>@<0;O<8 2 B>G:0E :>=B0:BV2 V 25@B8:0;;N, 01> :CB8 =0E8;C 

?@>DV;V2 2 B>G:0E :>=B0:BV2, @04



ô ô  – :>5DVFVє=B8 28:>@8AB0==O 7G5?;5==O C ?>274>26=P><C V 

?>?5@5G=><C =0?@O<:0E. �>5DVFVє=B8 ô ô  є DC=:FVO<8

?>274>26=VE ô V ?>?5@5G=8E  ?@>:>27C20=P 287=0G5=8E C 

' 4>A;V465==V ] ?@>?>=CєBPAO >?8AC20B8 DC=:FVW ô ô 

70;56=>ABO<8

ā�ÿĀ(ă�ÿĀ) = ă�ÿĀÿ� ∙ ă�ÿĀ2 + Ā� ∙ |ă�ÿĀ| + ā� ( Ăýă� ∙ ă�ÿĀ2 + Ą� + ą�) ;                  (3.23)
ā�ÿĀ(ă�ÿĀ) = ă�ÿĀÿ� ∙ ă�ÿĀ2 + Ā� ∙ |ă�ÿĀ| + ā� ( Ă�ă� ∙ ă�ÿĀ2 + ą�),                          (3.24)

45  ÿ�, Ā�, ā�, Ă�, ă�, Ą�, ą�, ÿ�, Ā�, ā�, Ă�, ă�, ą� – 5<?V@8G=V :>5DVFVє=B8 

E0@0:B5@8AB8: 7G5?;5==O, >B@8<0=V 2 [

$V2=O==O @V2=>2038 2V7:0 ?@8 @CAV 2 :@C3>2V9 :@82V9

 0B5<0B8G=C <>45;P 2?8AC20==O 2V7:0 2 :@C3>2C :@82C ?>1C4>20=> O: 

A8AB5<C @V2=O=P @V2=>2038 ?V4 4VєN 7>2=VH=VE A8; V <><5=BV2 – @V2=O==O (3.25) –

 5E0=VG=C A8AB5<C 2V7:0 ?@54AB02;5=> O: B@8 ?V4A8AB5<8: A8AB5<0 @0<8 

2V7:0, A8AB5<0 ?5@H>W :>;VA=>W ?0@8 V A8AB5<0 4@C3>W :>;VA=>W ?0@8. 
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?@8G8=>N =87:8 =530B82=8E O28I: ?V428I5=>W V=B5=A82=>ABV 7=>AC :>;VA; 

?V428I5==O >?>@C @CEC; 71V;PH5==O 3>@87>=B0;P=8E =020=B065=P =0 :>;VN; 

?V428I5==O 2V@>3V4=>ABV AE>4C :>;VA 7 @59>: B>I>

�0?@>?>=>20=> =>289 A?>AV1 4V03=>ABC20==O B5E=VG=>3> AB0=C 2V7:V2 

20=B06=8E 203>=V2, 70A=>20=89 =0 70;56=>ABV >4=>AB>@>==P>3> 7=>AC 3@51=V2 

:>;VA 2V4 ?5@5:>AV2 :>;VA=8E ?0@ C 2V7:0E . &0:5 B5E=VG=5 @VH5==O 4>72>;Oє 

74V9A=N20B8 >?5@0B82=89 <>=VB>@8=3 7030;P=>3> B5E=VG=>3> AB0=C 2V7:V2, I> 

2?;820є =0 ?5@5:VA :>;VA=8E ?0@ 4;O ?@89=OBBO @VH5==O ?@> =5>1EV4=VABP WE 

@5<>=BC G5@57 0=0;V7 @V7=8FV B>2I8= 3@51=V2 :>;VA

�0?@>?>=>20=89 A?>AV1 70A=>20=89 =0 0=0;V7V 2V4><8E B5E=VG=8E @VH5=P 

?>4V1=>3> ?@87=0G5==O.

B5=4 4;O :><?;5:A=>3> 4V03=>ABC20==O 2C7;V2 20=B06=8E 203>=V2, 

>?8A0=89 C AB0BBV ], O:89 <0є @>7H8@5=V <>6;82>ABV 4;O 4V03=>ABC20==O 2C7;V2 

2V7:V2 20=B06=8E 203>=V2, 7>:@5<0 1C:A>28E 2C7;V2. �8A=>2:8 ?@> B5E=VG=89 AB0= 

2V7:V2 @>1;OBPAO =0 >A=>2V 28<V@N20==O ?0@0<5B@V2 7=>AC 1C:A>28E 2C7;V2 ?@8 

<>45;N20==V 5:A?;C0B0FV9=8E =020=B065=P.

« 5B>4 V A8AB5<0 28O2;5==O B0 0=0;V7C ?@>1;5< 2 @>1>BV 70;V7=8G=8E 

2V7:V2» («Method and system for detection and analysis of railway bogie operational 

problems») [ ].  5B>4 4>72>;Oє ?@>3=>7C20B8 ?>4VW, O:V <>6CBP A?@8G8=8B8 

A?@0FP>2C20==O :>;5A0 =0 70;V7=8G=><C 203>=V V 2:;NG0є 420 5B0?8: 1) 

<>=VB>@8=3 ?>74>26=P>3> B0 25@B8:0;P=>3> ?@8A:>@5==O 203>=0; 2) 0=0;V7 

0<?;VBC4 ?@8A:>@5=P. /:I> AE5<0 ?@8A:>@5=P, I> 2V4AB56CєBPAO, 2:;NG0є 



?>74>26=є ?@8A:>@5==O 28I5 ?5@H>3> ?>@>3>2>3> 7=0G5==O, 70 O:8< A;V4Cє 

25@B8:0;P=5 ?@8A:>@5==O 28I5 4@C3>3> ?>@>3>2>3> 7=0G5==O, F5 є A2V4>FB2>< 

=0O2=>ABV ?>27C=V2 =0 ?>25@E=V :>G5==O :>;VA, 01> C<>2 4;O WE @>728B:C. 

!54>;V:>< 40=>3> <5B>4C є =5<>6;82VABP 0=0;V7C 7030;P=>3> B5E=VG=>3> AB0=C 

2V7:0 20=B06=>3> 203>=C.

«%?>AV1 :>=B@>;N AB0=C 2V7:0 70;V7=8G=>3> B@0=A?>@B=>3> 70A>1C, I> 

<VAB8BP I>=09<5=H5 >4=C :>;VA=C ?0@C» («Method for monitoring the state of a 

bogie of a railway vehicle comprising at least one wheelset») [ ]. %?>AV1 2:;NG0є 

=0ABC?=V 5B0?8: 1) DV;PB@0FVO A83=0;V2, O:V 2V4?>2V40NBP A8=CA>W40;P=><C @CEC 

:>;VA=>W ?0@8, 2V4 A83=0;V2, I> ?>40NBPAO 40BG8:><, @>7B0H>20=8< =0 2V7:C; 2) 

287=0G5==O G0AB>B8 A8=CA>W40;P=>3> @CEC :>;VA=>W ?0@8 ?> 2V4=>H5==N 4> 

?5@8D5@V9=8E C<>2, 2:;NG0NG8 H284:VABP @CEC B@0=A?>@B=>3> 70A>1C; 3) 

?>@V2=O==O 287=0G5=>W G0AB>B8 V7 715@565=8< 7=0G5==O< 01> 4V0?07>=>< 7=0G5=P, 

I> 2:07Cє =0 ?>B>G=V ?5@8D5@V9=V C<>28, 4;O G0AB>B8 A8=CA>W40;P=>3> @CEC; 4) 

<>=VB>@8=3 2V4E8;5==O 28<V@N20=>W G0AB>B8 2V4 715@565=>3> 7=0G5==O 01> 

4V0?07>=C 7=0G5=P V 287=0G5==O =5?@89=OB=>3> AB0=C 7=>AC 5;5<5=BV2 2V7:0, O:I> 

G0AB>B0 A8=CA>W40;P=>3> @CEC 2V4E8;OєBPAO 1V;PH =V6 =0 ?>?5@54=P> 287=0G5=5 

7=0G5==O 2V4 7=0G5==O G0AB>B8, O:5 ?5@5410G0єBPAO 4;O ?5@8D5@V9=8E C<>2, ?@8 

FP><C 7=0G5==O E0@0:B5@8AB8:8 45<?DC20==O :>;VA=>W ?0@8 2V7:0 287=0G0єBPAO 

O: DC=:FVO 287=0G5=>W G0AB>B8 A8=CA>W40;P=>3> @CEC B0 =0O2=>W H284:>ABV; 5) 

287=0G5==O 28=8:=5==O =5?@89=OB=>3> B5E=VG=>3> AB0=C 2V7:0, =0?@8:;04 G5@57 

7=>A, 107CєBPAO =0 =5?@89=OB=> 28A>:V9 5:2V20;5=B=V9 :>=CA=>ABV :>;VA :>;VA=8E 

?0@ 2V7:0. !54>;V:>< 40=>3> <5B>4C є 9>3> A:;04=VABP, =87P:0 70204>ABV9:VABP 

A83=0;V2, I> >1@>1;ONBPAO, V =5<>6;82VABP 0=0;V7C 7030;P=>3> B5E=VG=>3> AB0=C 

2V7:0 20=B06=>3> 203>=C.

#0B5=B «%8AB5<0 28O2;5==O 45D5:BV2 :>;VA 203>=V2» («System for 

detection of defects in railroad car wheels») [ ]. %8AB5<0 02B><0B8G=>3> 28O2;5==O 

45D5:BV2 70;V7=8G=8E :>;VA є AB0FV>=0@=>N B0 2AB0=>2;NєBPAO =0 @59:0E G5@57 

25;8:V ?@><V6:8 G0AC, 28:>@8AB>2Cє AB0FV>=0@=V 0:CAB8G=V/2V1@0FV9=V 40BG8:8, 

2AB0=>2;5=V =0 @59:0E G5@57 ?52=V ?@><V6:8 G0AC. %53<5=B8 @59>:, ?>2'O70=V 7 



45B5:B>@0<8, 0:CAB8G=> V7>;P>20=V. �0BG8:8 A?@89<0NBP 2V1@0FVN, I> 

28=8:0NBP ?V4 G0A ?5@5:>GC20==O :>;VA ?> @59:0E. �=0;V70B>@8 A83=0;V2 

V45=B8DV:CNBP 45D5:B8 2V7:V2 70 @>7?>4V;>< V=B5=A82=>ABV B0 G0AB>B8 0:CAB8G=8E 

A?5:B@V2. &0:V A?5:B@8 2V4>1@060NBP AB0= 5;5<5=BV2 2V7:V2 V @>7?>4V; WE 

V=B5=A82=>ABV 2 70;56=>ABV 2V4 G0AB>B8. "B@8<0=0 V=D>@<0FVO ?@> AB0= :>;VA 

?5@540єBPAO 2 F5=B@0;P=89 ?C=:B. �C4P O:5 =5A?@02=5 :>;5A> V45=B8DV:CєBPAO B0 

<0@:CєBPAO 4;O ?>40;PH>3> @5<>=BC 01> 70<V=8. !54>;V:>< 40=>3> <5B>4C є

=5<>6;82VABP 0=0;V7C ?5@5:>AC :>;VA=8E ?0@ C 2V7:C B0 7030;P=>3> B5E=VG=>3> 

AB0=C 2V7:0 20=B06=>3> 203>=C.

«%?>AV1 28O2;5==O 2V1@0FVW 2 @59:>2><C B@0=A?>@BV» («Method for 

») [ %?>AV1 28:>@8AB>2Cє A8AB5<C 40BG8:V2, 

I> 28<V@Nє ?0@0<5B@8 V 28O2;Oє 2V1@0FVN :>;VA=8E ?0@ B0 1;>: >FV=:8, I> 

>FV=Nє A83=0;8 A8AB5<8 40BG8:V2. �;O =04V9=>3> 28O2;5==O ?0@0<5B@V2 2V1@0FVW 

:>;VA=8E ?0@ @59:>2>3> B@0=A?>@B=>3> 70A>1C, A8AB5<0 <VAB8BP 40BG8: @CEC, O:89 

28O2;Oє @CE 5;5<5=B0 O: ?0@0<5B@. !54>;V:>< 40=>3> <5B>4C =5<>6;82VABP 

0=0;V7C ?5@5:>AC :>;VA=8E ?0@ C 2V7:C B0 7030;P=>3> B5E=VG=>3> AB0=C 2V7:0 

20=B06=>3> 203>=C.

�8=0EV4 «%?>AV1 28?@>1C20==O 2V7:V2, 0 B0:>6 28?@>1C20;P=89 AB5=4 

4;O 9>3> 74V9A=5==O» («Test method for bogies as well as test stand and assembly 

stand») [ ]. �8=0EV4 2V4=>A8BPAO 4> A?>A>1C 28?@>1C20==O 2V7:V2 =0 

28?@>1C20;P=><C AB5=4V. �V4?>2V4=> 4> 70?@>?>=>20=>3> @VH5==O, 

=020=B065==O, I> 28=8:0NBP =0 2V7:C ?V4 G0A 9>3> 28:>@8AB0==O 70 

?@87=0G5==O<, V<VBCNBPAO 2V4><8< A?>A>1>< =0 ?@87=0G5=><C 4;O FP>3> 

28?@>1C20;P=><C AB5=4V =0 I5 =5=020=B065=><C 2V7:C. � FVєN <5B>N =0 2V7>: 

A?@O<>2CNBPAO A8;8, =0?@8:;04, 2V4 2038 :C7>20 B0 V=HV =020=B065==O, ?>29O70=V 

7 @>1>B>N 2V7:0. �?;82 F8E C<>2 =020=B065==O =0 2V7>: B0 :>;VN >?8ACєBPAO 

28<V@O=8<8 7=0G5==O<8, O:V >B@8<CNBP 70 4>?><>3>N 28<V@N20;P=8E 40BG8:V2 V 

>1@>1;ONBPAO :><?9NB5@><. �V4?>2V4=> 4> 28=0E>4C, A8;0, O:0 

28:>@8AB>2CєBPAO 4;O <>45;N20==O C<>2 =020=B065==O, ?@8:;040єBPAO =5 O: 

A8;0 B8A:C, 0 O: A8;0 @>7BO3C, I> 4Vє 157?>A5@54=P> =0 2V7>: 01> =0 5;5<5=B 



28?@>1C20;P=>3> AB5=4C, 2AB0=>2;5=89 157?>A5@54=P> =0 2V7:C. !54>;V:>< 

40=>3> <5B>4C є =5<>6;82VABP 0=0;V7C ?5@5:>AC :>;VA=8E ?0@ C 2V7:C, ?@8G8=>N 

O:8E є 5:A?;C0B0FV9=V 7<V=8 AB0=C 2V7:0 B0 7030;P=>3> B5E=VG=>3> AB0=C 2V7:0 

20=B06=>3> 203>=C.

«%8AB5<0 4V03=>AB8:8 ?@>DV;V2 :>G5==O 70;V7=8G=>3> B@0=A?>@BC» 

(«System for diagnosis of rolling profiles of the railway vehicles»), >?8A0=0 2 AB0BBV 

]. %8AB5<0 O2;Oє A>1>N :><?9NB5@87>20=89 :><?;5:A 4;O <>=VB>@8=3C, 

4V03=>AB8:8 B0 ?@>3=>7C20B8 7<V=8 ?@>DV;N :>;VA 70;V7=8G=>3> @CE><>3> A:;04C. 

%8AB5<0 4>72>;Oє 0=0;V7C20B8 >A=>2=V 35><5B@8G=V ?0@0<5B@8 7=>H5=8E 

?@>DV;V2 :>;VA: 28A>B0 3@51=O, B>2I8=0 3@51=O, ?0@0<5B@ :@CB>ABV 3@51=O, ?@>:0B. 

 >=VB>@8=3 ?@>2>48BPAO =0 >A=>2V =>@< V ?@028; UIC. �V03=>AB8:0 40є B5E=VG=C 

V=D>@<0FVN ?@> ?@>DV;P :>;5A0, =0 ?V4AB02V O:>W ?@89<0єBPAO @VH5==O ?@> 

=0ABC?=V :>@83C20;P=V 4VW: ?5@5?@>DV;N20==O, 282545==O 7 ;04C 01> 70<V=0 

45B0;59 (C @07V 10=406=>3> ?@>DV;N :>;5A0). !54>;V:>< 40=>3> <5B>4C є 

=5<>6;82VABP 28:>@8AB0==O 40=8E 28<V@N20==O ?0@0<5B@V2 ?@>DV;V2 4;O 0=0;V7C 

7030;P=>3> B5E=VG=>3> AB0=C 2V7:0 20=B06=>3> 203>=C, 7>:@5<0 ?5@5:>AC :>;VA=8E 

?0@ C 2V7:C, ?@8G8=>N O:8E є 5:A?;C0B0FV9=V 7<V=8 AB0=C 2V7:0.

� >A=>2C A?>A>1C 4V03=>ABC20==O B5E=VG=>3> AB0=C 2V7:V2 20=B06=8E 

203>=V2 ?>:;045=> <>=VB>@8=3 @V7=8FV B>2I8= 3@51=V2 :>;VA :>;VA=>W ?0@8 =0 

>A=>2V 0=0;V7C 28<V@O=8E ?0@0<5B@V2 7=>AC ?>25@E>=P :>G5==O :>;VA ?V4 G0A 

?5@V>48G=8E &" �040G0 28@VHCєBPAO =0 >A=>2V 0=0;V7C 01A>;NB=>W @V7=8FV 

28<V@O=8E B>2I8= 3@51=V2 ;V2>3> V ?@02>3> :>;VA :>6=>W 7 :>;VA=8E ?0@ 2V7:0, 

@V7=8FV E0@0:B5@C 7=>AC 3@51=V2 ?@02>3> V ;V2>3> :>;VA >4=VєW :>;VA=>W ?0@8. 

!0O2=VABP @V7=>3> E0@0:B5@C 7=>AC 3@51=V2 ?@02>3> V ;V2>3> :>;VA >4=VєW :>;VA=>W 

?0@8 є ?@O<8< 4>:07>< 4>23>B@820;>W 5:A?;C0B0FVW :>;VA=>W ?0@8 7 ?5@5:>A>< 

2V4=>A=> @0<8 2V7:0. !0O2=VABP 01A>;NB=>W @V7=8FV B>2I8= 3@51=V2 :>;VA >4=VєW 

:>;VA=>W ?0@8, I> ?5@528ICє 2AB0=>2;5=C <0:A8<0;P=> 4>?CAB8<C 25;8G8=C 

2:07Cє =0 =5704>2V;P=89 7030;P=89 B5E=VG=89 AB0= 2V7:0 B0 =5>1EV4=VABP 

?@89=OBBO @VH5==O ?@> 9>3> @5<>=B. 

%CBP V ?@8=F8? 4VW 70?@>?>=>20=>3> A?>A>1C ?>OA=NєBPAO =0 @8A , 45 



?>:070=> 2V7>: <>45;V 18 100 7 =0O2=VABN 701V30==O >4=VєW 7 1>:>28= @0<8 2V7:0 V, 

O: =0A;V4>:, ?5@5:>AC :>;VA=8E ?0@ C 2V7:C. �01V30==O 1>:>28=8 @0<8 2V7:0 4 є 

?@8G8=>N ?5@5:>AC :>;VA=8E ?0@ C 2V7:C =0 :CB μ. #5@5:VA :>;VA=8E ?0@ 

?@872>48BP 4> ?>ABV9=>3> >4=>AB>@>==P>3> 71V;PH5==O :CB0 =01V30==O >4=>3> 7 

:>;VA =0 @59:C 2V4?>2V4=> =0 :CB μ, I> 2 A2>N G5@3C, A?@8Oє B@820;><C

?@8B8A:0==N FP>3> :>;5A0 4> 1VG=>W ?>25@E=V 3>;>2:8 @59:8 2 5:A?;C0B0FVW V, O: 

=0A;V4>:, ?V428I5=>3> >4=>AB>@>==P>3> 7=>AC 3@51=V2 >4=>3> 7 :>;VA :>;VA=>W 

?0@8. 

#5@5:VA :>;VA=8E ?0@ C 2V7:C ?@>3@5ACє 2 ?@>F5AV 5:A?;C0B0FVW G5@57 

=5@V2=><V@=89 ?5@5:VA=89 7=>A =0?@02;ONG8E 1C:A C I5;5?0E 1>:>28= @0< 2V7:0

B0 C 78є4=0==OE H2>@=52>W 10;:8 V 1>:>28= @0<8 2V7:0. � =0A;V4>: FP>3> 

CAB0=>2:0 :>;VA=8E ?0@ C 2V7:C 2 ?@>F5AV 5:A?;C0B0FVW AB0=>28BPAO 2A5 1V;PH 

?5@5:VA=>N.  >=VB>@8=3 @V7=8FV B>2I8=8 3@51=V2 ?@02>3> V ;V2>3> :>;VA >4=VєW 

:>;VA=>W ?0@8 4>72>;Oє =5?@O<8< G8=>< 287=0G0B8 7030;P=89 B5E=VG=89 AB0= 

2V7:0 B0 ?@89<0B8 @VH5==O ?@> =5>1EV4=VABP 9>3> @5<>=BC

#@8AB@V9 4;O :>=B@>;N ?5@5:>AC :>;VA=8E ?0@ 20=B06=>3> 203>=0 C @0<V 

2V7:0 <>45;V 18

/: 1C;> 79OA>20=>, ?5@5:VA :>;VA=8E ?0@ C 2V7:0E ?@872>48BP 4> =87:8 

=530B82=8E ?@>F5AV2 2 5:A?;C0B0FVW, 0 A0<5: ?V428I5=0 V=B5=A82=>ABV 7=>AC 

3@51=V2 :>;VA; ?V428I5==O >?>@C @CEC; 71V;PH5==O 3>@87>=B0;P=8E =020=B065=P 

=0 3@51=V :>;VA V =0 :>;VN; 7<5=H5==O ABV9:>ABV 203>=V2 I>4> AE>4C 7 @59>: B>I>. 

#>G0B:>289 ?5@5:VA :>;VA=8E ?0@ ?@>3@5ACє 2 ?@>F5AV 5:A?;C0B0FVW G5@57 

=5@V2=><V@=89 ?5@5:VA=89 7=>A =0?@02;ONG8E 1C:A C I5;5?0E 1>:>28= @0< 2V7:0 

B0 C 78є4=0==OE H2>@=52>W 10;:8 V 1>:>28= @0<8 2V7:0. �A5 F5 ?@82>48BP 4> 

28A=>2:0 ?@> 4>FV;P=VABP ?5@V>48G=>3> :>=B@>;N ABC?5=O ?5@5:>AC :>;VA=8E ?0@ 

2V4=>A=> @0<8 2V7:0 2 5:A?;C0B0FVW.

�4>1C20G5< 1C;> 70?@>?>=>20=> ?@8AB@V9 4;O :>=B@>;N ?5@5:>AC :>;VA=8E 

?0@ 2V4=>A=> @0<8 2V7:0. � ?@>F5AV @>7@>1:8 ?@8AB@>N 4;O :>=B@>;N ?5@5:>AC 



:>;VA=8E ?0@ 70;V7=8G=8E 203>=V2 C @0<0E 2V7:V2 28:>=0=> 0=0;V7 2V4><8E 

?>4V1=8E B5E=VG=8E @VH5=P.

«%8AB5<0 4V03=>AB8:8 ?@>DV;V2 :>G5==O 70;V7=8G=>3> B@0=A?>@BC» 

(«System for diagnosis of rolling profiles of the railway vehicles»), >?8A0=0 2 AB0BBV 

]. %8AB5<0 O2;Oє A>1>N :><?9NB5@87>20=89 :><?;5:A 4;O <>=VB>@8=3C, 

4V03=>AB8:8 B0 ?@>3=>7C20B8 7<V=8 ?@>DV;N :>;VA 70;V7=8G=>3> @CE><>3> A:;04C. 

%8AB5<0 4>72>;Oє 0=0;V7C20B8 >A=>2=V 35><5B@8G=V ?0@0<5B@8 7=>H5=8E 

?@>DV;V2 :>;VA: 28A>B0 3@51=O, B>2I8=0 3@51=O, ?0@0<5B@ :@CB>ABV 3@51=O, ?@>:0B. 

 >=VB>@8=3 ?@>2>48BPAO =0 >A=>2V =>@< V ?@028; UIC. �V03=>AB8:0 40є B5E=VG=C 

V=D>@<0FVN ?@> ?@>DV;P :>;5A0, =0 ?V4AB02V O:>W ?@89<0єBPAO @VH5==O ?@> 

=0ABC?=V :>@83C20;P=V 4VW: ?5@5?@>DV;N20==O, 282545==O 7 ;04C 01> 70<V=0 

45B0;59 (C @07V 10=406=>3> ?@>DV;N :>;5A0). !54>;V:>< 40=>3> <5B>4C є 

=5<>6;82VABP 28:>@8AB0==O 28<V@N20==O ?5@5:>AV2 :>;VA=8E ?0@ C 2V7:C, 

?@8G8=>N O:8E є 5:A?;C0B0FV9=V 7<V=8 AB0=C 2V7:0.

«#@8AB@V9 4;O 28@V2=N20==O :>;VA» («Wheel aligning device») [

?@87=0G5=89 4;O 28@V2=N20==O :>;VA ?@87=0G5=89 4;O :>=B@>;N B0 @53C;N20==O 

2V4?>2V4=> 4> =>@<0;P=>3> ?@>AB>@>2>3> ?>;>65==O :>;VA B@0=A?>@B=8E 70A>1V2. 

' ?@8AB@>W 28:>@8AB>2CNBPAO A2VB;>2V ?@><5=V A?@O<>20=V C 70740;53V4P 
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