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Ку5іч В.І. 
�$�!�  "&"$!"� "���� ��/ ����'!� Z14XEP  

��&" "���/ OPEL ASTRA G F69 

�:A?;C0B0FV9=0 =04V9=VABP 4283C=V2 02B><>1V;V2 70;568BP 2V4 
A2>єG0A=>3> ?@>2545==S 70E>4V2 B5E=VG=>3> >1A;C3>2C20==S. #@8 FP><C 
>4=VєR V7 A:;04>28E @53;0<5=BC B5E=VG=>3> >1A;C3>2C20==S 02B><>1V;V2 "@5l 
є 70<V=0 <>B>@=>W >;828 7 <0A;S=8< DV;PB@>< :>6=8E 15000 :<, 01> :>6=>3> 
@>:C, S:I> 02B><>1V;P =5 5:A?;C0BCєBPAS [1]. �57C<>2=>, ?@>1V3 C 15000 :< є 
4C65 25;8:8< V ?>B@51Cє S:VA=8E <>B>@=8E >;82, B><C @5:><5=4>20=> 
7<5=H8B8 ?5@V>48G=VABP 70<V=8 >;828 4> 7000 :<. ' 2V4?>2V4=>ABV 7 
?>AV1=8:>< ?> 5:A?;C0B0FVW 02B><>1V;S @5:><5=4>20=>R <>B>@=>R >;82>R є 
>;820, S:0 2V4?>2V40є :;0A0< 29S7:>ABV SAE 5W30, 5W40 B0 S:>ABV �%��-�3, 
�%��-�3/�4, �%��-�3/�3/�4 [2].  0є <VAF5 CB>G=5==S, I> <>B>@=0 >;820, 
S:0 ?@87=0G5=0 4;S 4875;P=8E 4283C=V2, 4;S 15=78=>28E – =5?@840B=0 [2]. 
&><C 7@>7C<V;8< є 9 B5, I> <>B>@=0 >;820 ?>28==0 2V4?>2V40B8 4>?CA:C, 
S:89 @>7@>1;SєBPAS V є 4V9A=8< C 2V4?>2V4=>ABV 7 @>:0<8 28?CA:C 02B><>1V;V2. 
�>?CA:0<8 4;S 4283C=V2 02B><>1V;V2 "pel, GM 7 15=78=>28<8 4283C=0<8 C 
?>@S4:C WE 7<8=8 є – GM-LL-�-025, Dexos 1, Dexos 1 Gen 2. !0?@8:;04, 
4>?CA: Dexos 1 1C2 22545=89 C 4VR 4;S B@0=A?>@B=8E 70A>1V2 2011 
<>45;P=>3> @>:C V 70<V=82 A>1>R ?>?5@54=V 4>?CA:8 [3]. &>4V 28=8:0є 
?8B0==S – S:>3> 1@5=40 28:>@8AB>2C20B8 <>B>@=C >;82C, S:I> 4283C= 
Z14XEP 283>B>2;5=89 V 2AB0=>2;5=89 =0 02B><>1V;P, =0?@8:;04, C 2007 @>FV? 
�V4?>2V4P ?@>AB0 – 4>?CA: ?>28=5= 1CB8 ?>G8=0RGV 7 Dexos 1.  >20 ?@> 
4>?CA: Dexos 2 C 40=><C 28?04:C =5 ?>28==0 9B8, >A:V;P:8 2V= 1C2 22545=89 
4;S 4875;P=8E B@0=A?>@B=8E 70A>1V2 ;53:>3> @568<C 2010 <>45;P=>3> @>:C, 0 
C 2017 @>FV 1C2 70<V=5=89 =>28< 4>?CA:>< OV040154 D@0=FC7P:>R 3@C?>R 
PSA Peugeot Citroen, S:0 ?@8410;0 C 0<5@8:0=AP:>3> GM 9>3> є2@>?59AP:89 
?V4@>74V; [3]. 

"B65, @8=>: 1@5=4V2 <>B>@=8E >;82 4C65 H8@>:, 0;5 =5 2AV <0RBP 
4>?CA: Dexos 1. �> 1@5=4V2 I> <0RBP 4>?CA: Dexos 1 C :;0AV SAE 5W30 

2V4=>ASBPAS: Mobil X1; GM; Liqui Moly Special Tec AA; QuakerState Ultimate 

Durability; Ravenol HDX; Alpine DX1; Kennol Energy Plus; Motul 6100 Save-

Lite B0 V=HV. 
� <5B>R 287=0G5==S 1@5=40 <>B>@=>W >;828 ?@>2545=89 WE 0=0;V7 70 

>A=>2=8<8 5:A?;C0B0FV9=8<8 ?>:07=8:0<8, S:V =02>4SBPAS C B5E=VG=8E 
?0A?>@B0E 28@>1=8:V2. �0=V 4;S 45S:8E 1@5=4V2 =02545=V C B01;8FV 1. #@8 0=0;V7V 
>A=>2=0 C2030 ?@84V;S;0AP 29S7:VAB=><C ?>:07=8:C B0 :V;P:>ABV 0:B82=8E 
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https://m.ua/ua/desc/quakerstate-ultimate-durability-5w-30-1l/
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https://m.ua/ua/desc/alpine-dx1-5w-30-1l/
https://m.ua/ua/desc/kennol-energy-plus-5w-30-4l/
https://m.ua/ua/desc/motul-6100-save-lite-5w-30-4l/
https://m.ua/ua/desc/motul-6100-save-lite-5w-30-4l/
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0=B8:>@>7V9=8E ?@8A04>: 2 >;82V – ;C6=5 G8A;> TBN, B>1B> 70?0AC 740B=>ABV 
>;828 =59B@0;V7C20B8 :>@>7V9=>-03@5A82=V :8A;V ?@>4C:B8, I> CB2>@RRBPAS ?@8 
9>3> >:8A=5==V. 

&01;8FS 1 – �:A?;C0B0FV9=V ?>:07=8:8 <>B>@=8E >;82 C :;0AV 5W30 

 >B>@=0 >;820 

�:A?;C0B0FV9=V ?>:07=8:8 

�9
S7
:V
AB
P 

´ 10
0, 
<<

2
/A 

�9
S7
:V
AB
P 

´ 40
, <
<2
/A 

�=
45
:A

 

29
S7
:>
AB
V, 
  �
� 

TB
N
, <
3�
"
!
/3 

-
V;
P=
VAB
P 

ρ 1
5, 
3/A
<3

 

GM Dexos 1 / Dexos 2 
10,4/ 
10,45 

59,9/ 
59,9 

165/ 
165 

8,11
/ 

8,11 

0,85/ 
0,86 

Kennol Energy Plus / Ecology 
OV040154 

11,3/ 
11,4 

65/ 
64 

170/ 
174 

8,1/ 
8,0 

0,85 
/0,85 

Motul 6100 Save-Lite / Motul 
Dexos 2 

11,4/ 
12,0 

67/ 
69,6 

166/ 
170 

8,5/ 
7,4 

0,847 
/0,85 

Yoko max synthetic / synthetic 
high-tec OPEL GM-LL-B025 

10,2/ 
11,9 

-/- 
135/ 
150 

6,7/ 
9,75 

0,91/ 
0,87 

 

�=0;V7 =02545=8E 40=8E C B01;8FV 1 2:07Cє =0 =0ABC?=5. ' ?>@V2=V==S 7 
>@V3V=0;P=>R <>B>@=>R >;82>R GM Dexos 1 1V;PH ?>;V?H5=V ?>:07=8:8 7 B>G:8 
7>@C 70157?5G5==S @568<V2 <0I5==S, =0?@8:;04, 3@0=8G=>3>, <0RBP >;828 
Kennol Energy Plus B0 Motul 6100 Save-Lite. "4=0: ?>7=0G5=V 0;PB5@=0B828 70 
:V=5<0B8G=>R 29S7:VABR @V2=V, 0;5 Motul 6100 Save-Lite C ?>@V2=S==V 7 Kennol 
Energy Plus <0є =0 4,8% 1V;PH89 70?0A 740B=>ABV =59B@0;V7C20B8 :>@>7V9=>-
03@5A82=V :8A;V ?@>4C:B8. � C@0EC20==S< @8=:>2>W 20@B>ABV 287=0G5=8E >;82 4;S 
70AB>AC20==S C 4283C=V Z14XEP 02B><>1V;S Op5l Astra G F69 2007 @>:C 28?CA:C 
A;V4 @>73;S40B8 <>B>@=C >;82C D@0=FC7P:>3> 1@5=40 Kennol Energy Plus. 
 

%#�%"� ���"$�%&�!"� ��&�$�&'$� 

1. %5@2VA=0 :=86:0. �2B><>1V;V Corsa, Meriva, Astra, Vektra, Signum, 
Tigra, Combo, Zafira. ��& «���», 2004. 60 A. 

2. #>AV1=8: 7 5:A?;C0B0FVW 02B><>1V;S «"@5l Astra-G», ��� «���». 2006. 
219 A. 

3. %?5F8DV:0FVS GM dexosTM. https://autolubricants.info/klassifikaciya-
masel-i-zhidkostej/specifikaciya-gm-dexos. 

https://m.ua/ua/desc/gm-dexos-1-5w-30-5l/
https://m.ua/ua/desc/motul-6100-save-lite-5w-30-4l/
https://m.ua/ua/desc/gm-dexos-1-5w-30-5l/
https://m.ua/ua/desc/motul-6100-save-lite-5w-30-4l/
https://m.ua/ua/desc/motul-6100-save-lite-5w-30-4l/
https://autolubricants.info/klassifikaciya-masel-i-zhidkostej/specifikaciya-gm-dexos
https://autolubricants.info/klassifikaciya-masel-i-zhidkostej/specifikaciya-gm-dexos
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'�� 621.892; 621.89.012 
�C1VG �.�. 
:0=4. B5E=. =0C:, 4>F. !' «�0?>@V7P:0 ?>;VB5E=V:0» 

Ку5іч В.І. 
�!���� %#�����!",�!Ь ��%#�'�&�*��!�)  
#"���!����  "&"$!�) "��� ���%��  

�’/��"%&� 5W40, 10W40 

!5 28:;8:0є AC<=V2V2 B5, I> 28EV4=89 S:VA=89 AB0= <>B>@=8E >;82 
2?;820є =0 ?@>S2 5:A?;C0B0FV9=>W =04V9=>ABV 4283C=V2 02B><>1V;V2. #@8 
FP><C 281V@ <>B>@=>W >;828 4;S 4283C=0 :>=:@5B=>3> 02B><>1V;S 
@53;0<5=B>20=> 2V4?>2V4=8< :;0A>< 29S7:>ABV – SAE, @V2=5< S:>ABV ?> �$� 
(�%��), 0 B0:>6 4>?CA:0<8 (=0?@8:;04, 4;S 4283C=V2 02B><>1V;V2 "pel, GM – 
Dexos 1, Dexos 2, Dexos 1 Gen 2, OVO401547). #@8 FP><C :>65= 1@5=4 
<>B>@=>W >;828 70 B5E=VG=8< ?0A?>@B>< <0є 2V4?>2V4=V 7=0G5==S 
5:A?;C0B0FV9=8E ?>:07=8:V2: :V=5<0B8G=0 29S7:VABP; 3CAB8=0; ;C6=5 G8A;>; 
B5<?5@0BC@0 A?0;0EC B>I>. "4=0: 28=8:0є ?8B0==S – S:89 @>7:84 7=0G5=P 
>A=>2=8E 5:A?;C0B0FV9=8E ?>:07=8:V2 C <560E >4=>3> :;0AC B0 S:>ABV, B0 
?V4?>@S4:>2CRBPAS 2>=8 70:>=C 7<V=8 2V4 29S7:>ABV? �9S7:VABP >1@0=0 70 
0@3C<5=B, >A:V;P:8 2V4 =5W 287=0G0єBPAS <>6;8289 @568< <0I5==S C 
B@81>79є4=0==SE. 

�;S 2V4?>2V4V =0 ?>AB02;5=5 70?8B0==S 28:>@8AB0=> @57C;PB0B8 
B5ABC20==S <>B>@=8E >;82 :;0AC 29S7:>ABV 5W40, API SN: Castrol EDGE, Liqui 

Moly Top Tec 4100, Nanoprotec, Aral, ZIC SK X9, Shell Helix HX7, Kroon-Oil 

Emperol, Xado Atomic, Elf Evolution 900, Mobil Super 3000 X1 [1], 29S7:>ABV 
10W40, API SL V SM: Mobil Super, Castrol Magnatec, Shell Helix, ZIC �+, 
�'�"�� �R:A, &!� <03=C< AC?5@, Sibi Motor, Groom-ex Ultra [2]. "1@>1:0 
40=8E ?@>2>48;0AP 7 28:>@8AB0==S< ?@>3@0<8 Microsoft Excel Worksheet. �;S 
>19є:B82=>ABV >FV=:8 @>7?>4V;C 40=8E ?@>2545=> @>7@0EC20==S 48=0<VG=>W 
29S7:>ABV B0 70?@>?>=>20=>3> 70?0AC =04V9=>ABV �=. "AB0==V9 287=0G02AS S: 
2V4=>H5==S ;C6=>3> G8A;0 4> :8A;>B=>3> G8A;0. $57C;PB0B8 =0 2545=> =0 
@8AC=:0E 1, 2. �=0;V7 >B@8<0=8E 40=8E 2:07CRBP =0 =0ABC?=5. 

#>-?5@H5, @>7?>4V; AB0B8AB8G=8E 40=8E =5 ?V4?>@S4:>2CєBPAS 
<0B5<0B8G=>W 0?@>:A8<0FVW, >A:V;P:8 WW 4>AB>2V@=VABP R2<0,5. �;5 B5=45=FVW 
7<V= <>6;82> 3@0DVG=> ?@>A;V4:C20B8. 

#>-4@C35, 4V0?07>=8 7<V=8 :V=5<0B8G=>W 29S7:>ABV <>B>@=8E >;82 
A:;040RBP: 

– C :;0AV 5W40 ´100=13,8±0,68 <<2∙A-1, B>1B> @>7:84 A:;040є 4,9%; 
– C :;0AV 10W40 ´100=14,2±0,97 <<2∙A-1, B>1B> @>7:84 A:;040є 6,8%. 

 

 



 

10 

 

0 

 

1 

 

2 

$8AC=>: 1 – �?@>:A8<0FVS 7<V= ?>:07=8:0 7=>AC (0), :@8B8G=>3> =020=B065==S (1), 
70?0AC =04V9=>ABV(2) 2V4 48=0<VG=>W 29S7:>ABV 4;S >;82 :;0AC 5W40 

 

0 
 

1 

 

2 

$8AC=>: 1 – �?@>:A8<0FVS 7<V= ?>:07=8:0 7=>AC (0), :@8B8G=>3> =020=B065==S (1), 
70?0AC =04V9=>ABV (2) 2V4 48=0<VG=>W 29S7:>ABV 4;S >;82 :;0AC 10W40 
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/: 284=>, A5@54=V AB0B8AB8G=V :V=5<0B8G=V 29S7:>ABV C :;0A0E 
@>7@V7=SRBPAS C <560E 3%, 0;5 7 C@0EC20==S< ?>;V2 @>7AVR20==V 2>=8 
>4=0:>2V. �8E>4SG8 7 =02545=>3> ACBBє2>3> 2?;82C =0 7<V=C @568<C <0I5==S 
C B@81>79є4=0==SE, =0?@8:;04, :>;V=G0AB>3> 20;C 4283C=0, >;828 F8E :;0AV2 
=5 1C4CBP 74V9A=R20B8<5. 

#>-B@5B5, 2 <560E :;0AC 5W40 @>7:84 7=0G5=P ?>:07=8:0 7=>AC D7 
1V;PH89 =V6 2 :;0AV 10W40. #@8 FP><C A5@54=є 7=0G5==S 4;S :;0AC 5W40 =5 
287=0G0єBPAS, є B5=45=FVS =0 9>3> A?04. �;S :;0AC 10W40 E0@0:B5@=> 
?>ABV9=5 7=0G5==S 7=>AC C 0,53±0,02 <<, S:5 C 1,7–2 @07V2 1V;PH5. �0 
:@8B8G=8< =020=B065==S< $: @>7:84 7=0G5=P C :;0AV 5W40 2 5,3 @07V2 
?5@528ICє @>7:84 7=0G5=P C :;0AV 10W40. #@8 FP><C A;01:> ?@>S2;SєBPAS 
B5=45=FVS =0 71V;PH5==S =020=B065==S V7 ?V428I5==S< 29S7:>ABV. �;5 <560 
:@8B8G=>3> =020=B065==S 4;S :;0AC 5W40 2 1,2 @078 1V;PH5 V A:;040є 
1020!±116! ?@>B8 864!±15! 4;S :;0AC 10W40. �V4=>A=> 70?0AC =04V9=>ABV 
�= B5=45=FVW 4;S :;0AV2 =5>4=>7=0G=V. ' :;0AV 5W40 <0є <VAF5 <0:A8<0;P=V 
7=0G5==S ?@8 3@0=8G=8E 7=0G5==SE 29S7:>ABV. �;S :;0AC 10W40 <0:A8<0;P=5 
7=0G5==S ?@>S2;SєBPAS ?@8 A5@54=P><C 7=0G5==V 29S7:>ABV. 

&0:8< G8=><, ?@>2545=89 0=0;V7 @>7?>4V;5==S 7=0G5=P @>73;S=CB8E 
5:A?;C0B0FV9=8E ?>:07=8:V2 2:07Cє =0 4>A8BP =57=0G=V WE 2V4E8;5==S 2V4 
A5@54=VE 7=0G5=P, I> >1C<>2;5=>, =0A0<?5@54, ?0:5B>< ?@8A04>:, S:89 
28:>@8AB>2Cє B>9 G8 V=H89 28@>1=8:. #@8 FP><C A?V22V4=>H5==S 2V4E8;5=P 
29S7:>ABV 4;S :;0AC 5W40 7V 7=>A>< B0 :@8B8G=8< =020=B065==S< A:;040є 
4,9% ?@>B8 9% B0 11,4%, 0 4;S :;0AC 29S7:>ABV 10W40 2V4?>2V4=> 6,8% ?@>B8 
3,8% B0 2%. &>1B> 2V440B8 ?5@5203C A;V4 A8=B5B8G=>W >;82V, 0;5 F5 AC465==S 
AC19є:B82=>. 

�8E>4SG8 7 =02545=>3> 28BV:0є, I> ?@8 >1@0==V 1@5=40 <>B>@=>W >;828 
C <560E :;0AV2 B0 4>?CA:V2 A;V4 725@B0B8 C203C =0 70?0A =04V9=>ABV, B>1B> =0 
7=0G5==S B0 A?V22V4=>H5==S ;C6=>3> B0 :8A;>B=>3> G8A5;. +8< 1V;PH5 
A?V22V4=>H5==S, B8< 70?0A DC=:FV>=0;P=8E <>6;82>AB59 <>B>@=8E >;82 
1V;PH89. 
 

%#�%"� ���"$�%&�!"� ��&�$�&'$� 

1. &5AB-Q:A?5@B870 10 <>B>@=OE <0A5;. https://www.avtomir.ua/ 

details/periphery/test-ekspertiza-10-motornyh-masel-kakoe-luchshe. 

2. %@02=8B5;P=O9 B5AB ?>;CA8=B5B8G5A:8E <0A5; 10W40 :;0AA8D8:0F89 
API SL 8 SM. https://www.oil-club.ru/forum/topic/6810-sravnitelnyy-test-

polusinteticheskih-masel-10w-40-klassifikaciy-api-sl-i-sm. 

https://www.avtomir.ua/%20details/periphery/test-ekspertiza-10-motornyh-masel-kakoe-luchshe
https://www.avtomir.ua/%20details/periphery/test-ekspertiza-10-motornyh-masel-kakoe-luchshe
https://www.oil-club.ru/forum/topic/6810-sravnitelnyy-test-polusinteticheskih-masel-10w-40-klassifikaciy-api-sl-i-sm/
https://www.oil-club.ru/forum/topic/6810-sravnitelnyy-test-polusinteticheskih-masel-10w-40-klassifikaciy-api-sl-i-sm/
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'�� 629.113 
-5@18=0 �.�. 
:0=4. B5E=. =0C:, 4>F. !' «�0?>@V7P:0 ?>;VB5E=V:0» 

Щер5ин4 А.В. 
�� �$ �" #$�%�� ��� ��&" "���/ �  
���"$�%&�!!/  "%*��"�$�(' 

"4=8< V7 =091V;PH V=D>@<0B82=8E ?>:07=8:V2 B5E=VG=>3> AB0=C 
02B><>1V;P=>3> 4283C=0 2=CB@VH=P>3> 73>@0==S є :><?@5AVS 2 9>3> 
F8;V=4@0E. �;5 =0 AP>3>4=VH=V9 45=P V7-70 25;8:>W @V7=><0=VB=>ABV 
:><?>=C20==S ?V4:0?>B=>3> ?@>AB>@C, :C7>2V2 02B><>1V;S B0 :>=AB@C:FVW 
02B><>1V;P=8E 4283C=V2 2A5 F5 AB028BP =5?@>ABV 70240==S ?@8 28<V@V 
25;8G8=8 :><?@5AVW. !09?>H8@5=VH8< ?@8;04>< 4;S F8E FV;59 є 
:><?@5A><5B@, ?@>B5 G0AB> 28=8:0RBP 25;8:V ?@>1;5<8 ?@8 45<>=B06V A2VG>: 
70?0;R20==S, 0 2 45S:8E 28?04:0E 4>ABC? 4> =8E 27030;V =5<>6;8289 157 
G0AB:>2>3> 7=SBBS =02VA=>3> CAB0B:C20==S 4283C=0. 

,284:> B0 5D5:B82=> 28<V@RRBP :><?@5AVR ACG0A=V <>B>@B5AB5@8 B0 
>AF8;>3@0D8 (@8A. 1). *V ?@8;048 DV:ACRBP D0:B8G=> =5 B8A:, 0 0<?;VBC4C 
?C;PA0FVW 5;5:B@8G=>3> AB@C<C, 28:>@8AB0=>3> AB0@B5@>< ?V4 G0A 
?@>:@CGC20==S. +8< 28I5 B8A: C F8;V=4@V 4283C=0 02B><>1V;S, B>1B> 30@=0 
9>3> 35@<5B8G=VABP, B8< 1V;PHV 28B@0B8 ?>BC6=>ABV AB0@B5@0, 0 >B65 V 
=0?@C38 0:C<C;SB>@=>W 10B0@5W =0 ?@>25@B0==S :>;V=G0AB>3> 20;C. &0:8< 
G8=>< 240єBPAS >4=>G0A=> 28<V@SB8 :><?@5AVR C 2AVE F8;V=4@0E 2AP>3> 70 
:V;P:0 >15@BV2 :>;V=G0AB>3> 20;C 4283C=0, =5 ?@81V30RG8 4> 28:@CGC20==S 
A2VG 70?0;R20==S, I> >A>1;82> 206;82> 4;S 1030B>F8;V=4@>28E 4283C=V2. 

 

$8AC=>: 1 – %83=0; <>B>@B5AB5@C ?@8 287=0G5==V 2V4=>A=>W :><?@5AVW ?> ?04V==R 
=0?@C38 =0 0:C<C;SB>@=V9 10B0@5W. �=865=0 :><?@5AVS 2 3 V 4 F8;V=4@V 

/: 2V4><>, ?@0:B8G=> 2AV ?@>F5A8 C ��� ?5@V>48G=V, B>1B> 
?>2B>@RRBPAS G5@57 :>6=89 @>1>G89 F8:;, V 2 :@0I><C 28?04:C 4;S :>6=>3> 
F8;V=4@0. �7 G>3> 28?;820є, I> ?@8 ?@>AB><C 2V7C0;P=><C ?>@V2=S==V 
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A83=0;V2 2V4?>2V4=8E 4> @>1>B8 :>6=>3> F8;V=4@0, <>6;82> 287=0G8B8 
«=5A?@02=89» F8;V=4@, =0 ?V4AB02V 2V7C0;P=>W 2V4<V==>ABV 9>3> A83=0;C 2V4 
A83=0;V2 V=H8E F8;V=4@V2. �=H8<8 A;>20<8, S:I> A83=0;8 2AVE F8;V=4@V2 
2V7C0;P=> >4=0:>2V, B> 7 25;8:>R G0AB:>R 9<>2V@=>ABV <>6;82> ?@8?CAB8B8, 
I> 2AV F8;V=4@8 ?@0FRRBP 4>1@5 (7 =01030B> <5=H>R 9<>2V@=VABR, I> 2AV 
F8;V=4@8 ?@0FRRBP ?>30=>). ' B>9 65 G0A, S:I> A83=0; >4=>3> 7 F8;V=4@V2 
7=0G=> 2V7C0;P=> 2V4@V7=SєBPAS 2V4 A83=0;V2 V=H8E F8;V=4@V2, B> 7 25;8:>R 
G0AB:>R 9<>2V@=>ABV <>6;82> ?@8?CAB8B8, I> A0<5 F59 F8;V=4@ ?@0FRє 
?>30=>. 

�V7C0;P=5 ?>@V2=S==S A83=0;C 70157?5GCє 45S:C C=V25@A0;P=VABP FP><C 
<5B>4C, B><C I> 2V= =5 ?@829S70=89 4> :>=:@5B=>3> A83=0;C F8;V=4@C, 0 
70A=>20=89 BV;P:8 =0 ?>HC:C 2V4<V==>AB59 C A83=0;0E F8;V=4@V2. �@V< B>3>, S:I> 
B8? 0=0;V7>20=>3> A83=0;C 2V4><89, B> :@V< 2V7C0;P=>3> 0=0;V7C <>6;82> 
@>7@0EC20B8 I5 V 4>40B:>2C AB0B8AB:C. !0?@8:;04, 4;S A83=0;C 7 ��� ?@8 
?@>25@B0==V AB0@B5@>< <>6;82> @>7@0EC20B8 2V4=>A=C :><?@5AVR F8;V=4@V2. � 
:><1V=0FVW V7 ?@>AB8< 2V7C0;P=8< ?>@V2=S==S< 40ABP =0< 1V;PH5 CS2;5==S ?@> 
@V7=8FR B5E=VG=>3> AB0=C F8;V=4@V2 C FV;><C. 

 

 

'�� 629.113 
�@BRE ". . 
:0=4. B5E=. =0C:, 4>F. !' «�0?>@V7P:0 ?>;VB5E=V:0» 

�@BNE ". . 
 �&� �&�+!�  "���.��!!/ $"�"+�) #$"*�%�� 
�"��%!�) &$�!%#"$&!�) ��%"��� � ���"$�%&�!!/  
#���&' #$�����!�) #$"�$�  ��/ ��$�,�!!/ �����!Ь 

&�)!�+!�) "�+�%��!Ь MATLAB 

%P>3>4=V, C 21-<C AB>;VBBV, 7 9>3> 3;>10;P=8<8 5:>=><VG=8<8 
28:;8:0<8 28=8:0є ?>B@510 C @>7@>1FV ?@8=F8?>2> =>28E B5E=>;>3V9 
AB2>@5==S B@0=A?>@B=8E 70A>1V2 B0 5D5:B82=V9 ?V43>B>2FV <091CB=VE ?>:>;V=P 
V=65=5@V2. 

!0 :0D54@V �2B><>1V;V, ?@>BS3>< FP>3> =02G0;P=>3> @>:C, @>7@>1;5=> 
?@8=F8?>2> =>289 =02G0;P=89 :C@A (C @0<:0E =02G0;P=>W ?@>3@0<8 
&@0=A?>@B=>3> D0:C;PB5BC), 7>A5@5465=89 =0 :>=F5?BC0;P=> =>28E 
<5B>4>;>3VSE 0=0;V7C V :>=B@>;R 48=0<V:8 B0 5:A?;C0B0FV9=8E E0@0:B5@8AB8: 
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?>@V2=S=> 7 B@048FV9=8< ?>@H=528< ���, V 28A>:V 5D5:B82=V ?>:07=8:8. 

�283C=8 A5@VW REX >A=0I5=> H091>28< <5E0=V7<>< (0;PB5@=0B820 
:@82>H8?=>-H0BC==><C <5E0=V7<C), V FV 4283C=8 ?@54AB02=8:8 :><?0=VW-
@>7@>1=8:0 =07820RBP >4=>B0:B=8<8, >A:V;P:8 70 >48= ?>2=89 >15@B ?;0AB8=8-
«H0918» – 0=0;>3C :>;V=G0AB>3> 20;C – 4283C= 2 4 @078 ?@>4C:B82=VH89 2V4=>A=> 
4-B0:B=>3> 4283C=0, V 242VGV ?@>4C:B82=VH89 2V4=>A=> 2-B0:B=>3>. !0A?@024V, 
?@54AB02;5=89 4283C= ?@0FRє 70 42>B0:B=8< ?@8=F8?><, >A:V;P:8 ?>2=89 F8:; 
2V41C20єBPAS 70 420 @CE8 ?>@H=S. 

�283C= <0є =0ABC?=C  :>=AB@C:FVR (482. @8A. 1). �;>: F8;V=4@V2 
283>B>2;5=89 7 0;R<V=Vє2>3> A?;02C V <0є F8;V=4@8G=C D>@<C, 0 2A5@548=V 
@>7B0H>20=V 4 F8;V=4@8. � :>6=>3> 1>:C 4283C=0 2AB0=>2;5=0 ?;0AB8=0 
(H0910), =0 S:V9 є 2838=8 ?52=>W D>@<8, S:0 28:>=Cє >15@B0;P=89 @CE. � ?078 
=0 H091V 2AB02;SRBPAS ?>@H=V, V 265 ?>BV< 2AS FS :>=AB@C:FVS 2AB02;SєBPAS 2 
1;>: 4283C=0. �V 72>@>B=>3> 1>:C :>=AB@C:FVS 0=0;>3VG=0. #;0AB8=8 79є4=0=V 
<V6 A>1>R, B><C 2 FP><C 4283C=V 4 F8;V=4@8 V 8 ?>@H=V2. �;>:  F8;V=4@V2 
4283C=0 4>AB0B=P> :><?0:B=89 B0 ;53:89. 

� ABV=FV :>6=>3> F8;V=4@0 28:>=0=> 2 >B2>@8: 4;S A2VG:8 70?0;R20==S V 
D>@AC=:8, 0 2 :>6=><C ?>@H=V є A?5FV0;P=V :0=02:8 4;S :@0I>3> 
AC<VH>CB2>@5==S.  

�0=0;8 4;S 2?CA:C B0 28?CA:C @>7B0H>20=V 2 40;P=VE :@09=VE B>G:0E 
F8;V=4@0. *5 70157?5GCє 74V9A=5==S S:VA=>3> ?@>4C20==S F8;V=4@0.  

+5@57 A?5F8DVG=C D>@<C ?;0AB8=8 ?>@H=V 4>2H5 70B@8<CRBPAS C 
25@E=V9 <5@B2V9 B>GFV (?>@V2=S=> C :@82>H8?=>-H0BC==8< <5E0=V7<><), I> 
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4>72>;Sє 5D5:B82=VH5 A?0;R20B8 ?0;82>?>2VB@S=C AC<VH, 0 B0:>6 C =86=V9 
<5@B2V9 B>GFV, I> 71V;PHCє G0A =0 28EV4 2V4?@0FP>20=8E 307V2. 

 

$8AC=>: 1 – �030;P=89 284 4283C=0 INNengine REX 7 H091>28<  
<5E0=V7<>< V 7CAB@VG=8< @CE>< ?>@H=V2 

' 4283C=0E INNengine A5@VW REX 70AB>A>20=> I5 >4=C ?5@A?5:B82=C 
B5E=>;>3VR – <>6;82VABP 7<V=R20B8 ABC?V=P AB8A=5==S ?@8 @>1>BV 4283C=0 70 
@0EC=>: A?5FV0;P=>3> HB>:0 <V6 ?;0AB8=0<8. *5 74V9A=RєBPAS 70 @0EC=>: 
=525;8:>3> ?>2>@>BC ?;0AB8=8 ?> 2V4=>H5==R 4> V=H>W, B8< A0<8< <>6=0 
?V4;0HB>2C20B8 4283C= ?V4 @V7=V B8?8 ?0;820 (7>:@5<0 V ?V4 2>45=P) 4;S 
>B@8<0==S <0:A8<0;P=>W 5D5:B82=>ABV. 

#5@52038 4283C=V2 A5@VW REX C ?>@V2=S==V 7 B@048FV9=8<8 ��� B>3> 6 
;VB@06C:  ?@>ABVH89 70 :>=AB@C:FVєR, <5=H89 70 @>7<V@0<8, <0є 1V;PH 28A>:89 
���, ?>BC6=VH89. �283C= REX 704>2V;P=Sє 4VRG8< 5:>;>3VG=8< =>@<0<, ;53:89 
70 <0A>R, A8AB5<0 <0I5==S @50;V7>20=0 ?> :0=0;0E, S: C 4-B0:B=8E 4283C=V2, 
:V;P:VABP 2V1@0FV9 72545=0 4> <V=V<C<C, 0465 ?>@H=V A?@S<>20=V >48= 4> >4=>3>, 
B>1B> 2>=8 @CE0RBPAS 2 ?@>B8;56=8E =0?@S<:0E V B><C A8;8 B0 <><5=B8 V=5@FVW 
:><?5=ACRBPAS. 

�0@07 :><?0=VS INNengine <0є 42V <>45;V 4283C=V2 7 H091>28< 
<5E0=V7<><: E-REX V REX-B125. 

�283C= E-REX @>1>G8< >19є<>< 500 A<3 <0є ?>BC6=VABP 88 :�B V ?@8 
FP><C 2030 4283C=0 35 :3. *59 4283C= 2AB0=>28;8 =0 02B><>1V;P Mazda  )-5 

(@8AC=>: 2) V ?@>25;8 4>@>6=V 28?@>1C20==S. #>1C4>20=> 3 ?@>B>B8?8 B0:>3> 
4283C=0. 

�283C= REX-B125 2 ?5@HC G5@3C ?@87=0G5=89 4;S ;VB0;P=8E 0?0@0BV2. �>3> 
<0A0 AB0=>28BP 4,59 :3, @>1>G89 >19є< 125 A<3, 0 ?>BC6=VABP 16,7 :�B ?@8 @>1>BV 
=0 15=78=V. �010@8B=V @>7<V@8 1;>:C 4283C=0 2AP>3> 21,5 E 14,5 E 14,5 A<. �283C= 
REX-B125 <>6=0 ?@8410B8 70 3470 € V A0<5 4;S 9>3> <0A>2>3> 28@>1=8FB20 70@07 
=0;03>46CRBPAS 28@>1=8GV ?>BC6=>ABV, I> 2 ?>40;PH><C <>65 70157?5G8B8 
7=865==S FV=8. 
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$8AC=>: 2 – �030;P=89 284 4283C=0 INNengine REX C  
?V4:0?>B=><C ?@>AB>@V 02B><>1V;S 

/: 28A=>2>:, 707=0G8<>, I> 4> ?@0:B8G=>W @50;V70FVW B5E=>;>3VW ��� 7 
H091>28< <5E0=V7<>< I5 4C65 1030B> ?8B0=P. !52V4><89 @5AC@A B0:>3> 
4283C=0, S:V @568<8 9>3> @>1>B8 V B. 4. �;5 V ��� C 9>3> 728G09=><C B0 
7=09><><C =0< 283;S4V 79S282AS =5 2V4@07C B0 @>728202AS 4>A8BP 4>23>. /:I> 
4283C= INNengine V =5 70<V=8BP B@048FV9=89 ��� 2 <091CB=P><C, B> 2V= <>65 
AB0B8 9>3> 30@=>R 0;PB5@=0B82>R 4;S A?5FV0;P=8E 7040G, S: =0?@8:;04 
A8;>2>W CAB0=>2:8 <0;>3010@8B=>W B5E=V:8 01> ;VB0;P=8E 0?0@0BV2. 

 

 

'�� 539.43:620.179.16 
�565=>2 %.".1, #0E>;:0 %. .2 
1:0=4. B5E=. =0C:, 4>F. !' «�0?>@V7P:0 ?>;VB5E=V:0» 
2=0G. F5E0 № 20 �& « >B>@ %VG» 

����!"� %."., #�)"��� %. . 
#$" ��/�� $��'�Ь&�&� ��'%&"� �%��!"�"  
 "!�&"$�!�'  �&�$����� � ' "��)  

#�$�"��+!�) !���!&���!Ь 

�A=CRG89 AB0= B5>@VW B0 ?@0:B8:8 287=0G5==S E0@0:B5@8AB8: >?>@C 2B><V 
=5 70157?5GCє 045:20B=>3> A?V2AB02;5==S @57C;PB0BV2 @V7=8E 4>A;V4=8:V2, I> 
?5@5H:>460є @>728B:C B5>@VW ?@>F5AC 2B><8. �8=8:0є =030;P=0 ?>B@510 
1V;PH GVB:>3> 287=0G5==S CS2;5==S «2B><=5 @C9=C20==S», 0 B0:>6 @>7@>1:8 
5D5:B82=8E DV78G=8E <5B>4V2 9>3> V45=B8DV:0FVW. "4=8< 7 B0:8E <5B>4V2 
<>65 28ABC?8B8 0:CAB>5<VAV9=89 <>=VB>@8=3 <0B5@V0;V2 28@>1V2 C ?@>F5AV WE 
2B><=8E 28?@>1C20=P. 
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 5B>R @>1>B8 AB028;8 4>A;V465==S <>6;82>ABV 287=0G5==S <><5=BC 
@C9=C20==S <0B5@V0;V2 2 C<>20E 1030B>F8:;>2>W 2B><8 =0 >A=>2V 40=8E 
<>=VB>@8=3C ?@>F5AC <5B>4>< 0:CAB8G=>W 5<VAVW (��). 

�=0;V7C20;0AS ?>254V=:0 A83=0;V2 0:CAB8G=>W 5<VAVW 2V4 28?@>1C20=8E =0 
2B><C 7@07:V2 60@><VF=8E A?;02V2 =0 >A=>2V =V:5;R C @V7=8E G0AB>B=8E 
4V0?07>=0E 2V4 ?>G0B:C F8:;VG=>3> =020=B065==V 4> <><5=BC WE @C9=C20==S. 
$57C;PB0B8 1C;> ?@54AB02;5=> C 283;S4V 2B><=8E 0:CAB>3@0<.  

� E>4V 4>A;V465=P 28S2;5=>, I> =0 2B><=8E 0:CAB>3@0<0E <>6=0 GVB:> 
284V;8B8 G>B8@8 AB04VW 2B><=>3> @C9=C20==S <0B5@V0;C. #5@H0 AB04VS 7 
=87P:8< @V2=5< ?>B>:C A83=0;V2 �� E0@0:B5@87Cє AB04VR V=:C10FV9=>3> 
?5@V>4C ?0A82=>3> =0:>?8G5==S ?>H:>465=P =0 @V2=V :@8HB0;52>W 3@0B:8 

<0B5@V0;C. �@C30 AB04VS E0@0:B5@87CєBPAS 28A>:8<8 B5<?0<8 7@>AB0==S 
0:B82=>ABV �� 2 =87P:><C B0 A5@54=P><C 4V0?07>=0E G0AB>B, I> A2V4G8BP ?@> 
0:B82=V AB@C:BC@=V 7<V=8 2 <0B5@V0;V. �;S B@5BP>W AB04VW E0@0:B5@=8< є 
7<V=R20==S A?V22V4=>H5==S B5<?V2 7@>AB0==S ?>B>:C A83=0;V2 ��: ?>BV: 
A83=0;V2 A5@54=VE G0AB>B ?V428ICєBPAS, 0 =87P:8E – 7<5=HCєBPAS. *5 <>65 
1CB8 7C<>2;5=> CB2>@5==S< B0 AB01V;P=8< @>AB>< <0:@>B@VI8=8. !0 
G5B25@BV9 AB04VW :0B0AB@>DVG=>3> @C9=C20==S <0є <VAF5 @V7:5 ?V428I5==S 
?>B>:C A83=0;V2 �� 28A>:>W G0AB>B8 7 ?>40;PH8< @V7:8< ?04V==S< H284:>ABV 
@0EC20==S �� C 2AVE G0AB>B=8E 4V0?07>=0E. 

"45@60=V @57C;PB0B8 �� <>=VB>@8=3C 40RBP <>6;82VABP 1V;PH B>G=> 
287=0G0B8 <><5=B @C9=C20==S <0B5@V0;C, 0 B0:>6 ?@>3=>7C20B8 9>3> 
?>254V=:C 2 C<>20E 4VW F8:;VG=8E =020=B065=P. 

 

 

'�� 539.4.015:539.43 

�>@=V9GC: �.(.1, �565=>2 %.".2 

1ABC4. 3@. �(7-211A? !' «�0?>@V7P:0 ?>;VB5E=V:0» 
2:0=4. B5E=. =0C:, 4>F. !' «�0?>@V7P:0 ?>;VB5E=V:0» 

�"$!І�+'� �.(., ����!"� %.". 
�!���� #�$� �&$�� �(��&��!"%&� #$"*�%'  
!��$���!!/ &�$ �+!"  �%��!�) ��$"��� � 

��%"�"�'���*���) %&���� 

�;S >45@60==S 7040=8E <5E0=VG=8E 2;0AB82>AB59 28@>1V2 7 <5B0;528E 
<0B5@V0;V2 (AB0;59) H8@>:> 28:>@8AB>2CRBPAS @V7=V <5B>48 B5<?5@0BC@=>3> 
2?;82C: 30@BC20==S, 2V4?CI5==S, 2V4?0;, =>@<0;V70FVS. � @V7=8E 30;C7SE 
ACG0A=>3> ?@><8A;>2>3> 28@>1=8FB20 H8@>:>3> @>7?>2AR465==S 7=09H;8 
28A>:>2C3;5F52V (2V4 0,6 4> 1,3 % 2C3;5FR). &0:V AB0;V 28:>@8AB>2CRBP ?@8 
283>B>2;5==V ?@><8A;>2>3> >1;04=0==S, 2 <0H8=>1C4C20==V, 4;S 
28@>1=8FB20 V=AB@C<5=BV2. &0:>6 WE 70AB>A>2CRBP 4;S 283>B>2;5==S B>G=8E 
28<V@R20;P=8E ?@8;04V2. !54>;V:>< AB0;59 B0:>3> :;0AC є B5, I> 28@>18 7 
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=8E ?>30=> ?V440RBPAS 720@R20==R.. #@>B5 @V2=><V@=VABP DV78G=8E 
2;0AB82>AB59 C74>26 ?5@5@V7C 28@>1C C 7=0G=V9 <V@V 70;568BP 2V4 
@V2=><V@=>ABV B5<?5@0BC@=>3> ?>;S, I> CB2>@RєBPAS 2 ?@>F5AV =03@V20==S 
28@>1C 4> 7040=8E B5<?5@0BC@ 2 ?@>F5AV B5@<VG=>W >1@>1:8. �>AB@>R AB0є 
B0:0 ?@>1;5<0, S:I> =03@V20RBPAS B5@<VG=> <0A82=V BV;0 7 4>AB0B=P> 25;8:8< 
2=CB@VH=V< B5@<VG=8< >?>@>< (Bi > 0,5). 

 5B>R 4>A;V465==S є 0=0;V7 ?0@0<5B@V2 5D5:B82=>ABV @V7=8E @568<V2 
?@>F5AC =03@V20==S B5@<VG=> <0A82=8E 28@>1V2 7 28A>:>2C3;5F528E AB0;59 7 
C@0EC20==S< :V=F52>W =5@V2=><V@=>ABV B5<?5@0BC@=>3> ?>;S C74>26 ?5@5@V7C 
28@>1V2 F8;V=4@8G=>W D>@<8, 0 B0:>6 5=5@3>28B@0B B0 28B@0B G0AC =0 74V9A=5==S 
B5E=>;>3VG=>W >?5@0FVW =03@V20==S. 

$>73;S40;8 ?@>F5A ?5@5=5A5==S B5?;>B8 B5?;>?@>2V4=VABR 2V4 ?>25@E=V 
28@>1C =5>1<565=>W 4>268=8 4> 9>3> F5=B@C 70 =57<V==8E C<>2 7>2=VH=P>3> 
B5?;>>1<V=C, I> є =5AB0FV>=0@=>R >4=><V@=>R 7040G5R 7 3@0=8G=8<8 C<>20<8 
III-3> @>4C. �>A;V46C20;8 ?@>F5A =03@V20==S B5@<VG=> <0A82=8E 28@>1V2 2V4 
?>G0B:>2>W B5<?5@0BC@8 t0 = 20 °% 4> B5<?5@0BC@ 30@BC20==S (t|x/L=1 = 800 °%) 7 
@V7=8<8 @568<0<8 B5?;>>1<V=C.  

�0@VR20;8 V=B5=A82=VABP ?@>F5AC ?V42545==S B5?;>2>W 5=5@3VW 4> 
?>25@E=V 28@>1V2, I> E0@0:B5@87CєBPAS 7=0G5==S< AC<0@=>3> :>5DVFVє=B0 
B5?;>2V440GV αΣ, B0 25;8G8=C B5<?5@0BC@=>3> =0?>@C =0 ?>25@E=R 28@>1C, I> 
E0@0:B5@87CєBPAS 7=0G5==S< 157@>7<V@=>3> B5<?5@0BC@=>3> :@8B5@VR Θ|x/L=1 = 

(th – t|x/L=1) / (th – t0) , 45 th – B5<?5@0BC@0 7>2=VH=P>3> B5?;>=>AVS. 
�D5:B82=VABP ?@>F5AC A8<5B@8G=>3> =03@V20==S >FV=R20;8 70 B0:8<8 

?0@0<5B@0<8: =5@V2=><V@=VABP @>7?>4V;C B5<?5@0BC@ C74>26 ?5@5@V7C 28@>1V2 
Δt = t|x/L=1 – t|x/L=0 , °%; B@820;VABP ?@>F5AC =03@V20==S τ , A; AC<0@=0 :V;P:VABP 
B5?;>2>W 5=5@3VW, S:C 70B@0G5=> =0 =03@V20==S >48=8FV ?;>IV ?>25@E=V 28@>1C 
4> 7040=>W B5<?5@0BC@8 Q , �:0;./<2 .  

$57C;PB0B8 4>A;V465==S ?@54AB02;5=> =0 @8A.1 C 283;S4V 70;56=>AB59 
?0@0<5B@V2 5D5:B82=>ABV 2V4 2V4=>A=>3> B5<?5@0BC@=>3> =0?>@C 4;S @V7=8E 
A?>A>1V2 =03@V20==S, 0 B0:>6 4;S @V7=8E 7=0G5=P :>5DVFVє=B0 B5?;>2V440GV αΣ , 
S:89 7<V=R20;8 2V4 αΣ (min) = 180 �B/(<2∙�) 4> αΣ (max) = 230 �B/(<2∙�), I> 
2V4?>2V40;> 4V0?07>=C 7=0G5=P :@8B5@VR �V> 2V4 0,542 4> 0,766.  

�0 @57C;PB0B0<8 4>A;V465=P 2AB0=>2;5=>, I> =091V;PH VAB>B=89 2?;82 
=0 2AV ?0@0<5B@8 5D5:B82=>ABV ?@>F5AC =03@V20==S 28A>:>2C3;5F528E AB0;59 
4> B5<?5@0BC@ 30@BC20==S <0є 25;8G8=0 2V4=>A=>3> B5<?5@0BC@=>3> =0?>@C, 
?@8 71V;PH5==V S:>3> 2 <560E 2V4 0,5 % 4> 5,5 %: =5@V2=><V@=VABP B5<?5@0BC@ 
C74>26 ?5@5@V7C 28@>1V2 7@>AB0є <0965 =0 ?>@S4>:, G0A ?@>F5AC =03@V20==S B0 
A?>6820==S B5?;>2>W 5=5@3VW 7<5=HCєBPAS ?@81;87=> >4=0:>2> =0 48 %. 

�1V;PH5==S :>5DVFVє=B0 B5?;>2V440GV <0965 =5 2?;820є =0 :V;P:VABP 
A?>68B>W B5?;>2>W 5=5@3VW, ?@>B5 4C65 ACBBє2> A:>@>GCє G0A ?@>F5AC 
=03@V20==S 7 =57=0G=8< 71V;PH5==S< =5@V2=><V@=>ABV ?>;S B5<?5@0BC@. 
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$8AC=>: 1 – �0;56=>ABV 5D5:B82=8E ?0@0<5B@V2 ?@>F5AC =03@V20==S B5@<VG=> 
<0A82=8E 28@>1V2 7 28A>:>2C3;5F528E AB0;59 2V4 2V4=>A=>3> B5<?5@0BC@=>3> =0?>@C 

 

 

'�� 621.431 
$CA8;> %.�.1, �565=>2 %.".2, %CE>=>A $.(.3 
1ABC4. 3@. &-412< !' «�0?>@V7P:0 ?>;VB5E=V:0» 
2:0=4. B5E=. =0C:, 4>F. !' «�0?>@V7P:0 ?>;VB5E=V:0» 
3AB0@H. 28:;. !' «�0?>@V7P:0 ?>;VB5E=V:0» 

$'%��" %.�., ����!"� %."., %')"!"% $.(.  

#$" � �!,�!!/ ��&"!�*��!�) �(��&�� � ��!��!"��) 
�" ��!"��!�) ����'!�) �!'&$�,!Ь"�" ��"$�!!/ 

,�/)"  �#"$%�'��!!/ �"�� 

�5B>=0FV9=V S28I0 2 15=78=>28E 4283C=0E 2=CB@VH=P>3> 73>@0==S (���) 
<0RBP >4=>7=0G=> =530B82=89 5D5:B. �>=8 28=8:0RBP 2=0A;V4>: =87P:>3> 
>:B0=>2>3> G8A;0 ?0;820 V ?>A8;RRBPAS ?> <V@V ?5@53@V2C 4283C=0. !091V;PH 
3>AB@> B0:0 ?@>1;5<0 AB>WBP 2 :><1V=>20=8E ��� – 4283C=0E 70 =044C2><. 
�1V;PH5==S B8A:C 2 F8;V=4@V =52V42>@>B=> ?@872>48BP 4> 7@>AB0==S 
B5<?5@0BC@8, I> ?@8H284HCє 45B>=0FVR. �;S 4283C=V2 7 28A>:8< B8A:>< 
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3@025@>< G8 :0@1C20;>AP V<9S =03>@>465=>W >A>18, 0 B0:>6 @V: 74V9A=5==S 
?>4283C G8 ?>40==S 4> =03>@>465==S. � B>9 65 G0A ?0<9SB=V <540;V 70 
2V9AP:>2V :0<?0=VW 70;8H0;8AP 157V<5==8<8. 

�@CG5==S ?0<9SB=8E <540;59 2V9AP:>28< S: 2 0@<VW, B0: V =0 D;>BV G0AB> 
70BS3C20;>AP =0 @>:8. � B0:8E >1<565=8E 70 G0A>< V ;R4P<8 :0<?0=VSE S: 
�@C30 >?VC<=0 2V9=0, #5@H0 V �@C30 D@0=:>-<0;030AV9AP:V 2V9=8, #5@H0 V 
�@C30 D@0=:>-403><59AP:V 2V9=8, 1V;PHVABP 2V9AP:>28E >B@8<0;8 A2>W 
2V47=0:8 70 ?5@V>4 2 1&2, <0:A8<C< 4> 3-E @>:V2. � 2 <0AHB01=8E :>=D;V:B0E 
7 25;8:>R :V;P:VABR 70;CG5=8E 2V9AP:, B0:8E S:  5:A8:0=AP:0 5:A?548FVS, 
&>=:V=AP:0 :0<?0=VS, �>:A5@AP:5 ?>2AB0==S – 4> 7 @>:V2. *5 ;53:> 
2V4A;V4:C20B8 70 V<5==8<8 48?;><0<8, S:V 2@CG0;8AP @07>< 7 <540;S<8. 
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#@0:B8G=> >4=>G0A=> 7 >DVFV9=8<8 =03>@>465==S<8 ?>G8=0;>AP 
283>B>2;5==S B0: 720=8E «?@820B=8E» <540;59 (D@. fabrication privée). �>=8 
1C;8 70B@51C20=V =0 28?04>: 2B@0B8 >DVFV9=>W <540;V; 2 >GV:C20==V >DVFV9=>W 
<540;V, S:0 «70?V7=RєBPAS»; 0 B0:>6 4;S :>;5:FV>=5@V2-D0;5@8ABV2. 
�8?CA:0RBPAS B0:V <540;V 4>B5?5@, B><C ?8B0==S WE V45=B8DV:0FVW <0є 
7=0G=89 ?@0:B8G=89 V=B5@5A. 

&0:, C <540;V 70 �@C3C >?VC<=C 2V9=C 2 �8B0W (@8AC=>: 1, 0), 70A=>20=>W 
45:@5B>< V<?5@0B>@0 !0?>;5>=0 ��� 2 1861 @., 3>;>2=8< D0:B>@>< 4;S 
@>7@V7=5==S є V<9S <540;Pє@0, :;59<0 V B8? 2CH:0 <540;V. "DVFV9=V <540;V 
28@>1=8FB20 ?0@87P:>3> <>=5B=>3> 42>@C (D@. Monnaie de Paris) 283>B>2;5=V 
7V A@V1;0, ?V4?8A0=V V<9S< A:C;P?B>@0 �;P15@B0 �0@@5 – «BARRE», 7 25;8:8< 
>:@C3;8< 2CH:><, :;59<0<8 «3>;>20 >@;0» =0 2CH:C V «S:V@» =0 @525@AV є 
0@B5D0:B0<8 A2>єW 5?>E8.  540;V, ?V4?8A0=V «SACRISTAIN F.», «E.FALOT», 
«E.F.», 01> 7>2AV< 157 V<5=V <540;Pє@0, 0 B0:>6 <540;V V7 2CH:>< B8?C 
«<0;5=P:0 :C;S», – 283>B>2;5=V ?@820B=>, V G0AB> 7=0G=> ?V7=VH5. �>=8 
<>6CBP AC?@>2>46C20B8AS :;59<0<8 A@V1;0: «3>;>20 :010=0» (1870-V – 1960-V 
@>:8), «:@01» (1960-V – 1980-V @>:8) (482. @8A. 2), 0 B0:>6 :;59<0<8 
28@>1=8:0. 

 

0              1 

0 – Médaille commémorative de l'expédition de Chine;  

1 – Médaille commémorative de l'expédition du Mexique 

$8AC=>: 1 –  540;V G0AV2 �@C3>W V<?5@VW 

"@83V=0;P=0 <540;P 70  5:A8:0=AP:C 5:A?548FVR, 2AB0=>2;5=0 
45:@5B>< 2 1863 @>FV (@8AC=>: 1, 1), 283>B>2;5=0 =0 45@602=><C <>=5B=><C 
42>@V #0@860 – B0:>6 є48=>3> 7@07:0: ?V4?8A0=0 «BARRE», 7 F8;V=4@8G=8< 
2CH:><, <0є :;59<0 «3>;>20 >@;0» V «S:V@» =0 @525@AV. "4=>G0A=> =570;56=> 
2V4 <>=5B=>3> 42>@C B0:>6 ?>G02AS 28?CA: ?@820B=8E <540;59, 7>:@5<0, 
?V4?8A0=8E «SACRISTAIN.F.», 157 :;59<. #>G8=0RG8 7 1863 @>:C V 4> =0H8E 
4=V2 B0:>6 V=HV DV@<8 283>B>2;SRBP AE>6V <540;V, 0;5 7 2V4<V==>ABS<8: 157 
V<5=V A:C;P?B>@0; G0AB> 157 :;59<, 7 :;59<0<8 «3>;>20 :010=0» 01> «:@01»; 
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<540;V 7 1@>=78 01> ?>A@V1;5=>W 1@>=78 7 2V4?>2V4=8<8 :;59<0<8 =0 3C@BV 
(«BRONZE» V «AB&Cie») 28@>1=8FB20 Arthus Bertrand (1960-V @>:8). 

 

0         1                      2          3      4 

 

5     6 

 

7    V 

0 – «3>;>20 >@;0»; 1 – «S:V@»; 2 – «3>;>20 :010=0»; 3 – «D0AFVW»; 4 – «:@01»; 5 – «@V3 
4>AB0B:C» (~); 6 – «~1~»; 7 – «~ARGENT»; V – «~1ARGENT ~» 

$8AC=>: 2 – �;59<0 =0 A@V1=8E =03>@>40E (@0=FVW 

 540;V 70 &>=:V= (1885 @.),  04030A:0@ (1886 @.), �03><5R (1892 @.) 
(@8AC=>: 3, 0, 1, 2) 1C;8 70A=>20=V 265 70 G0AV2 &@5BP>W @5A?C1;V:8. � F5 >4@07C 
284=> 7 =>2>3> 48709=C <540;V. �0<VABP ?@>DV;R V<?5@0B>@0 =0 025@AV <540;V 
B5?5@ ?>@B@5B 6V=:8 – A8<2>;C (@0=FVW, ?V4?8A0=89 V<9S< A:C;P?B>@0 
«DANIEL DUPUIS». 

!0 F8E <540;SE 28@>1=8FB20 <>=5B=>3> 42>@C #0@860, ?>G8=0RG8 7 
1880 (70 V=H8<8 40=8<8 7 1886) @>:C, =0 @525@AV <540;V >1>29S7:>2> 
AB028;>AP :;59<> «@V3 4>AB0B:C» (40;V 28:>@8AB0=> ?>7=0G5==S «~»). 
�>40B:>2> =0 3C@BV <>3;> 1CB8 :;59<>: 

«~ARGENT» – 7 1880 4> 1913 @>:C; 
 «~ARGENT~» – 7 1901 ?> 1913 @.; 
 «~1ARGENT~», «~1ARGENT», «~1~»  – 7 1903 ?> 1972 @.; 
«~2ARGENT~», «~2~» – 7 1921 ?> 1997 @.; 
«~1*~» – 7 1973 ?> 1996 @. 
!0 >DVFV9=8E <540;SE 70  04030A:0@ (1886 @.) V �03><5R (1892 @.) B0:>6 

<0є 1CB8 :;59<> «D0AFVW» (:;59<> �0=0 �03@0=60 – 3>;>2=>3> 3@025@0 
<>=5B=>3> 42>@C #0@860 2 1880–1896 @@.). 
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0  1    2          3 

0 – Médaille commémorative de l'expédition du Tonkin; 1 – Médaille commémorative de 
Madagascar (1886 @., @525@A); 2 – Médaille commémorative de l'expédition du Dahomey; 3 

– Médaille commémorative de Madagascar (1896 @.) 7 ?V7=V< :C;SAB8< 2CH:>< 

$8AC=>: 3 –  540;V :>;>=V0;P=8E :0<?0=V9 G0AV2 &@5BP>W @5A?C1;V:8 

�2B>@ ?>@B@5BC <540;V 2-W :0<?0=VW 70  04030A:0@ (1896 @.) (@8AC=>: 3, 
3) – Oscar Roty.  0@:C20==S >DVFV9=>3> 28?CA:C – «~ARGENT» =0 3C@BV <540;V 
B0 =0 @525@AV A@V1=>W =0:;04:8 =0 AB@VG:C. �V;PH ?V7=V 28?CA:8 <>=5B=>3> 42>@C 
<0RBP 2V4?>2V4=V 1V;PH ?V7=V :;59<0, 7>:@5<0 «~1~», «~1ARGENT», «~1*~», 0 
?@820B=V 28@>1=8:8 AB028;8 «3>;>2C :010=0» B0 DV@<>25 @><1>284=5 :;59<>. 

�030;><, =0 2:070=8E <540;SE &@5BP>W @5A?C1;V:8 7CAB@VG0єBPAS 4 B8?8 
2CH:0: 

– «>;82:0» (D@. olive) – >@83V=0;P=0 <540;P <>=5B=>3> 42>@C #0@860; 
– «:C;S» (D@. boule) – 1V;PH ?V7=V 28?CA:8 <>=5B=>3> 42>@C #0@860, 

?@820B=V 28?CA:8; 
– «?>42V9=89 :>=CA» (D@. biconique) – 1V;PH ?V7=V 28?CA:8 <>=5B=>3> 42>@C 

#0@860, ?@820B=V 28?CA:8; 
– «F8;V=4@» (D@. tubulaire) – ?@820B=V 28?CA:8. 
 540;V ?@820B=8E 28?CA:V2 G0AB> =5 <0RBP :;59<, V<5=V A:C;P?B>@0, 

<>6CBP 1CB8 283>B>2;5=V =5 V7 A@V1;0 (<5;PEV>@, ?>A@V1;5=0 1@>=70). 
�>A;V465==R @V7=>284V2 Médaille coloniale (1893 @.) ?@8A2SG5=> 

DC=40<5=B0;P=C ?@0FR Patrick Binet, B><C 45B0;P=> WW =5 @>73;S40є<>. �;5 
=02545=V 28I5 40=V ?@> :;59<0 <>=5B=>3> 42>@C #0@860 4;S :>;>=V0;P=>W <540;V 
V WW ?;0=>: B0:>6 A?@0254;82V. 

�030;><, <>6=0 AB25@46C20B8, I> 0B@81CFVS ?@54<5BV2 D0;5@8AB8:8 70 
:;59<0<8 B0 >A>1;82>ABS<8 28:>=0==S 2CH:0 4>72>;Sє 2V4>:@5<;R20B8 
0CB5=B8G=V ?@54<5B8 2V4 ?@54<5BV2 ?V7=VH>3> 283>B>2;5==S. *5 ?>B@51Cє 
A?5F8DVG=8E 7=0=P, 25;8:>3> <0A82C 28A>:>S:VA=>3> D>B>3@0DVG=>3> <0B5@V0;C 
4;S ?>@V2=S==S V :@>?VB:>W =C<V7<0B8G=>W @>1>B8. 
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!0C:>25 5;5:B@>==5 2840==S 
 >6=0 28:>@8AB>2C20B8 2 ;>:0;P=><C B0  

<5@56=><C @568<0E 
 

 
 
 
 
 
 
 
 

&����!Ь !�'��-2023 

&D0AECBDFA<= H0>G?ьF5F 
 
 
 
 
 

 
 
 
 

"48= 5;5:B@>==89 >?B8G=89 48A: (DVD-ROM); 

AC?@>2V4=0 4>:C<5=B0FVS. 
&8@06 100 ?@8<. �0<. № 364 

 

 

 

�84025FP V 283>B>2;R20G 
!0FV>=0;P=89 C=V25@A8B5B «�0?>@V7P:0 ?>;VB5E=V:0» 
':@0W=0, 69063, <. �0?>@V66S, 2C;. �C:>2AP:>3>, 64 

&5;.: (061) 769–82–96, 220–12–14 
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