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D9L9A<S L<DB>B7B EC9>FD4 C9847B7<K9E><I CDB5?9@. 

�?4A<DG9@O9 
D9;G?PF4FO 
BE6B9A<я 
8<EJ<C?<AO 
(@B8G?я) 

� D9;G?PF4F9 <;GK9A<S 8<EJ<C?<AO 4EC<D4AF 8B?:9A  
;A4FP: 
– B CD98@9F9 < ;484K4I C9847B7<>< < CE<IB?B7<<, BEAB6AOI 
CDB5?9@4I < BEB59AABEFSI EB6D9@9AAB7B QF4C4 D4;6<F<S; 
– B CE<IB?B7<< ?<KABEF<, CE<IB?B7<< CB;A464F9?PAOI 
CDBJ9EEB6, B5 BEB59AABEFSI CDBH9EE<BA4?PAB7B B5M9A<S; 
– B ED98EF64I < @9FB84I C9847B7<K9E>B7B 6B;89=EF6<S A4 
?<KABEFP; B C9847B7<K9E>B@ @4EF9DEF69. 
G@9FP: 
– BD74A<;B6O64FP B5D4;B64F9?PAO= CDBJ9EE E 
<ECB?P;B64A<9@ C9847B7<K9E><I <AAB64J<= < GK9FB@ 
?<KABEFAOI, 79A89DAOI, A4J<BA4?PAOI BEB59AABEF9= 
EFG89AFB6; 
– D4;D9L4FP >BAH?<>FAO9 E<FG4J<<; EB69DL9AEF6B64FP 
D9K96B9 @4EF9DEF6B CDBH9EE<BA4?PAB= 89SF9?PABEF< GK9AB7B, 
CD9CB8464F9?S 6OEL9= L>B?O. 
6?489FP: 
– @9FB84@< C9847B7<K9E><I <EE?98B64A<=; 
– A46O>4@< 4A4?<;4 GK95AB-6BEC<F4F9?PAOI E<FG4J<=; 
– @9FB84@< B5GK9A<S < 6BEC<F4A<S; CD<9@4@< BD74A<;4J<< 
< C?4A<DB64A<S B5D4;B64F9?PAB7B CDBJ9EE4 6 6G;9, 
CE<IB?B7<K9E><@< BEAB64@< C9847B7<K9E>B7B B5M9A<S < 
ECBEB54@< BEGM9EF6?9A<S E6B97B CDBH9EE<BA4?PAB7B DBEF4. 

!B89D:4A<9 
8<EJ<C?<AO 
(@B8G?я) 

1. $B?P 6OEL97B B5D4;B64A<S 6 EB6D9@9AAB= J<6<?<;4J<<. 
2. #9847B7<>4 >4> A4G>4. %<EF9@4 C9847B7<K9E><I A4G> < E6S;P 
C9847B7<>< E 8DG7<@< A4G>4@<. 
3. "EAB6O 8<84>F<>< 6OEL9= L>B?O. "5M99 CBASF<9 B 
8<84>F<>9. #D<AJ<CO B5GK9A<S >4> BEAB6AB= BD<9AF<D 6 
CD9CB8464F9?PE>B= 89SF9?PABEF<.  9FB8O B5GK9A<S 6 6OEL9= 
L>B?9. 
4. %FDG>FGD4 C9847B7<K9E>B= 89SF9?PABEF<. �<84>F<>4 < 
C9847B7<K9E>B9 @4EF9DEF6B CD9CB8464F9?S 6OEL9= L>B?O. 
!9CD9DO6AB9 B5GK9A<9. 
5. (BD@O BD74A<;4J<< GK95AB7B CDBJ9EE4 6 6OEL9= L>B?9. 
'K9F CE<IB6B;D4EFAOI BEB59AABEF9= B5GK4RM<IES. 
%B6D9@9AAO9 >BAJ9CJ<< B5D4;B64A<S 6;DBE?OI. 
6. #9847B7<K9E>B9 CDB9>F<DB64A<9 < C9847B7<K9E><9 
F9IAB?B7<<. �>F<6AO9 @9FB8O B5GK9A<S < F9IAB?B7<< 
@B89D4J<<. 



7. "EAB6O CB87BFB6>< ?9>J<BAAOI >GDEB6. �ECB?P;B64A<9 
<AHBD@4J<BAAOI F9IAB?B7<= 6 B5D4;B64F9?PAB@ CDBJ9EE9. 
8. #E<IB?B7<K9E><9 BEB59AABEF< D4;6<F<S ?<KABEF< EFG89AF4. 
$4;6<F<9 < CDBH9EE<BA4?PAB9 EF4AB6?9A<9 ?<KABEF< 
EC9J<4?<EF4. 
9. #E<IB?B7<K9E><9 BEB59AABEF< CDBH9EE<BA4?PAB7B 
B5D4;B64A<S. #9847B7 >4> EG5N9>F CDBH9EE<BA4?PAB7B D4;6<F<S. 

!FDG>FGD4 
8<EJ<C?<AO 
(@B8G?я), 6<8O 
GK95AB= D45BFO 

"5M4S FDG8B9@>BEFP 8<EJ<C?<AO EBEF46?S9F 1 ;4K9FAGR 
98<A<JG 36 K4E. 

$BD@4 
CDB@9:GFBKAB= 
4FF9EF4J<< 

�4K9F 

 

�AABF4J<я D45BK9= CDB7D4@@O 8<EJ<C?<AO  

«�AHBD@4J<BAAO9 F9IAB?B7<< 6 A4G>9 < B5D4;B64A<<» 
 

�6FBDO-EBEF46<F9?<: 8BJ9AF %<@BAB64 �.-. 
Ц9?P <;GK9A<я 
8<EJ<C?<AO 

(BD@<DB64A<9 G 4EC<D4AFB6 CD98EF46?9A<S B EGM9EF6GRM9@ 
@AB7BB5D4;<< >B@CPRF9DAOI CDB7D4@@, <I 6B;@B:ABEFSI < 
B5?4EFSI CD<@9A9A<S 8?S @B89?<DB64A<S, E5BD4 < B5D45BF>< 
84AAOI, 6B;@B:ABEF9= 6<;G4?<;4J<< < <EE?98B64A<S.  

�?4A<DG9@O9 
D9;G?PF4FO 
BE6B9A<я 
8<EJ<C?<AO 
(@B8G?я) 

� D9;G?PF4F9 <;GK9A<S 8<EJ<C?<AO 4EC<D4AF 8B?:9A:  
ЗA4FP:  
EB6D9@9AAO9 CDB7D4@@AO9 ED98EF64 D94?<;4J<< 
<AHBD@4J<BAAB>B@@GA<>4J<BAAOI F9IAB?B7<= < 
6B;@B:ABEF< <I CD<@9A9A<S 6 CDBH9EE<BA4?PAB= 
89SF9?PABEF<.  
У@9FP:  
HBD@4?<;B64FP, EFDG>FGD<DB64FP < BHBD@?SFP A4GKAO9 
<EE?98B64A<S E <ECB?P;B64A<9@ AB69=L<I 8BEF<:9A<= 
<AHBD@4J<BAAB->B@@GA<>4J<BAAOI F9IAB?B7<=.  
В?489FP:  
A46O>4@< CD<@9A9A<S <AHBD@4J<BAAB->B@@GA<>4J<BAAOI 
F9IAB?B7<= 6 CDBH9EE<BA4?PAB= A4GKAB= 89SF9?PABEF<. 

!B89D:4A<9 
8<EJ<C?<AO 
(@B8G?я) 

1. !4CD46?9A<S D4;6<F<S <AHBD@4J<BAAOI F9IAB?B7<=. 
 AB7BB5D4;<9 EB6D9@9AAOI >B@CPRF9DAOI CDB7D4@@. 
'A<69DE4?PAO9 @4F9@4F<K9E><9 CDB7D4@@O "54;B6B7B" 
GDB6AS.  
2. "5M<9 < EC9J<4?<;<DB64AAO9 CDB7D4@@O D9L9A<S ;484K 
BCF<@<;4J<< (Mathcad,Lindo/Lingo SS, Mode FRONTIER). 

�@<F4J<BAAB9 @B89?<DB64A<9 (AnyLogic, Rocwell Arena). 

3. 'CD46?9A<9 CD98CD<SF<9@. "J9A>4 A489:ABEF<, D<E>B6 < 
59;BC4EABEF< (ITEM Software, SolidWorks/Simulation).  



4. �A:9A9DAO9 C4>9FO @B89?<DB64A<S < D4EK9F4 >BAEFDG>J<= 
(CAD/CAM/CAE CDB7D4@@O, �" #�%, ��!�&) 
5. �484K< @B89?<DB64A<S H<;<K9E><I CDBJ9EEB6. #DB7D4@@O 
@4F9@4F<K9E>B7B @B89?<DB64A<S H<;<K9E><I CDBJ9EEB6 
(Comsol Multiphysics, FlowVision, ANSYS) 

6. $9L9A<9 ;484K B5D45BF>< Q>EC9D<@9AF4?PAOI 84AAOI E 
CB@BMPR EC9J<4?<;<DB64AAOI CDB7D4@@ (Statgraphics, 

SPSS,%F4F<EF<>4). Big Data. Ц9?< < ;484K< Data Mining < 

Machine Leaning.  

!FDG>FGD4 
8<EJ<C?<AO 
(@B8G?я), 6<8O 
GK95AB= D45BFO 

"5M4S FDG8B9@>BEFP 8<EJ<C?<AO EBEF46?S9F 1 ;4K9FAGR 
98<A<JG 36 K4E. 

$BD@4 
CDB@9:GFBKAB= 
4FF9EF4J<< 

�4K9F 

 

�AABF4J<я D45BK9= CDB7D4@@O 8<EJ<C?<AO «-?9>FDBAAO9 D9EGDEO 6 
A4GKAOI <EE?98B64A<SI» 
 

�6FBDO-EBEF46<F9?<:  �D<A4  <I4=?B6A4 $4@;<A4, �?9A4 !<>B?496A4 
 4AG=?B64, !489:84 !<>B?496A4 �D:4AB6E>4S 
Ц9?P <;GK9A<я 
8<EJ<C?<AO 

EB89=EF6B64FP EF4AB6?9A<R <AHBD@4J<BAAB= >G?PFGDO < 
>B@C9F9AFABEF< 4EC<D4AF4, B>4;4FP CB@BMP 6 
E4@BEFBSF9?PAB= D45BF9 CD< EB;84A<< 8<EE9DF4J<BAAB= 
D45BFO, 4 F4>:9 8?S CD9CB8464F9?PE>B= < A4GKAB= 
89SF9?PABEF<, 84FP CD4>F<K9E><9 E6989A<S B5 
<AHBD@4J<BAAB-5<5?<B7D4H<K9E><I EF4A84DF4I < 
>?4EE<H<>4J<SI, Q?9>FDBAAOI CB?ABF9>EFB6OI A4GKAOI 
D9EGDE4I < 6B;@B:ABEFSI <I <ECB?P;B64A<S, D9H9D4F<6AOI 
< A4G>B@9FD<K9E><I 54;4I 84AAOI. 

�?4A<DG9@O9 
D9;G?PF4FO 
BE6B9A<я 
8<EJ<C?<AO 

� D9;G?PF4F9 BE6B9A<S 8<EJ<C?<AO 4EC<D4AF 8B?:9A: 
�A4FP: E<EF9@G A4GKAOI 5<5?<BF9> $BEE<< 
(A4J<BA4?PAOI, D97<BA4?PAOI, 6G;B6E><I); E<EF9@G 
A4GKAB= ?<F9D4FGDO, F<CO < 6<8O A4GKAOI 8B>G@9AFB6; 
E<EF9@O >?4EE<H<>4J<< A4G> < 8B>G@9AFB6 ('��, ���); 
EBEF46 Q?9>FDBAAOI D9EGDEB6; BFD4E?96O9 D9EGDEO 
�AF9DA9F CB <;5D4AAB= EC9J<4?PABEF< 

#@9FP: BD<9AF<DB64FPES A4  DOA>9 Q?9>FDBAAOI A4GKAOI 
D9EGDEB6; 4A4?<;<DB64FP <I EB89D:4A<9 < CB<E>B6GR 
C?4FHBD@G; CDB9>F<DB64FP B5D4;B64F9?PAO= < A4GKAO= 
CDBJ9EE 6 EBBF69FEF6<< E FD95B64A<S@< ABD@4F<6AOI 
8B>G@9AFB6  <AB5DA4G>< $BEE<<; BCD989?SFP 
A4G>B@9FD<K9E><= CBF9AJ<4? EB;84649@B7B <EE?98B64A<S; 
BJ9A<64FP A4G>B@9FD<K9E><9 CB>4;4F9?< <EFBKA<>B6 



CG5?<>4J<<. 
�?489FP: >G?PFGDB= KF9A<S <;GK49@OI A4GKAOI F9>EFB6, 
7<C9DF9>EFB6, A46O>4@< <I 4A4?<F<>B-E<AF9F<K9E>B= 
C9D9D45BF><: EBEF46?9A<S 5<5?<B7D4H<K9E><I BC<E4A<=, 
4AABF4J<=, D9H9D4FB6, B5;BDB6 A4GKAB= ?<F9D4FGDO; 
>G?PFGDB= @OL?9A<S < A46O>4@< 4A4?<;4, BE@OE?9A<S, 
E<EF9@4F<;4J<<, <AF9DCD9F4J<<, B5B5M9A<S <;GK9AAOI 
H4>FB6;   >G?PFGDB= BHBD@?9A<S A4GKAB- 
<EE?98B64F9?PE><I D45BF A4 BEAB69 EB5?R89A<S B5M<I 
FD95B64A<= EF4A84DFB6 BD74A<;4J<=, 7BEG84DEF69AAOI 
EF4A84DFB6 < ABD@ 46FBDE>B7B CD464. 

!B89D:4A<9 
8<EJ<C?<AO 

"9IAB?B7<я D45BFO E BF9K9EF69AAO@< Q?9>FDBAAO@< 
D9EGDE4@< (BFD4E?96O9 5<5?<B7D4H<K9E><9 < 
CB?ABF9>EFB6O9 54;O 84AAOI $BEE<<. �I CD<@9A9A<9 A4 
6E9I QF4C4I D45BFO CB F9@9 !�$. �?7BD<F@O D45BFO E ��.  
-?9>FDBAAO9 5<5?<BF9>< 8<EE9DF4J<=, Q?9>FDBAAO9 
>4F4?B7< < 8D. BFD4E?96O9 D9EGDEO �AF9DA9F. 
!4G>B@9FD<K9E>4S E<EF9@4 $�!Ц. 
"9IAB?B7<я D45BFO E ;4DG59:AO@< Q?9>FDBAAO@< 
D9EGDE4@<. �<5?<B7D4H<K9E><9, D9H9D4F<6AO9, C4F9AFAO9 
< CB?ABF9>EFB6O9 �� D4;?<KAOI EFD4A, 8BEFGC > >BFBDO@ 
BC?4K9A GA<69DE<F9FB@: >?4EE<H<>4J<S,  4?7BD<F@ D45BFO. 
!4G>B@9FD<K9E><9 �� WoS, Scopus. 

�<5?<B7D4H<K9E>B9 BHBD@?9A<9 D9;G?PF4FB6 �� . 
"C<E4A<9 
Q?9>FDBAAOI D9EGDEB6 6 5<5?<B7D4H<K9E><I EEO?>4I < 
EC<E>4I 
<ECB?P;B64AAB= ?<F9D4FGDO A4 BEAB69 �"%& 7.82 - 2001. 

#D46<?4 BC<E4A<S A4GKAOI 8B>G@9AFB6 6 �"%& 7.1 – 2003, 

�"%& $ 7.0.100-2018. �<5?<B7D4H<K9E><9 EEO?><.  "5M<9 
FD95B64A<S < CD46<?4 EBEF46?9A<S EB7?4EAB �"%& $ 7.05 – 
2008. 

!FDG>FGD4 
8<EJ<C?<AO, 
6<8O GK95AB= 
89яF9?PABEF< 

"5M4S FDG8B9@>BEFP 8<EJ<C?<AO EBEF46?S9F 2 ;4K9FAO9 
98<A<JO, 72 K4E4, <; >BFBDOI 8 K4EB6 EBEF46?S9F 
>BAF4>FA4S D45BF4 4EC<D4AF4 E CD9CB8464F9?9@ (6 K4EB6 
;4ASF<S ?9>J<BAAB7B F<C4, 2 K4E4 ;4ASF<S E9@<A4DE>B7B 
F<C4), 64 K4E4 – E4@BEFBSF9?PA4S D45BF4 4EC<D4AF4. 

$BD@4 
CDB@9:GFBKAB= 
4FF9EF4J<< 

;4K9F 

 

�AABF4J<я CDB7D4@@O A4GKAB= 89яF9?PABEF<, A4CD46?9AAB= A4 
CB87BFB6>G 8<EE9DF4J<< A4 EB<E>4A<9 A4GKAB= EF9C9A< >4A8<84F4 A4G> 
(�Д) 
�6FBD-EBEF46<F9?P:_____ �.�. %>BDB5B74FK9A>B, !.#. %48B6A<>B64 



 

Ц9?P �Д Ц9?S@< A4GKAOI <EE?98B64A<= (!�), CDB6B8<@OI 
4EC<D4AFB@ S6?S9FES: 
– D4EL<D9A<9, G7?G5?9A<9 < ;4>D9C?9A<9 

CDBH9EE<BA4?PAOI ;A4A<=, CB?GK9AAOI 6 GK95AB@ 
CDBJ9EE9; 
– CD<B5D9F9A<9 CD4>F<K9E><I A46O>B6 6 <EE?98B64A<< 

4>FG4?PAOI A4GKAOI CDB5?9@ <;5D4AAB7B A4GKAB7B 
A4CD46?9A<S; 
– CB87BFB6>4 A4GKAB->64?<H<>4J<BAAB= D45BFO 

(8<EE9DF4J<<) A4 EB<E>4A<9 GK9AB= EF9C9A< >4A8<84F4 
A4G>. 

$9;G?PF4FB@ !� 4EC<D4AFB6 S6?S9FES CB87BFB6>4 
A4GKAB->64?<H<>4J<BAAB= D45BFO (8<EE9DF4J<<) CB 
D9;G?PF4F4@ CDB6989AAOI A4GKAOI <EE?98B64A<= < 
CBE?98GRM99 CD98EF46?9A<9 A4GKAB7B 8B>?484, 
BFD4:4RM97B BEAB6AO9 CB?B:9A<S < 6O6B8O 84AAB= 
D45BFO. 

�?S 8BEF<:9A<S G>4;4AAB= J9?< A9B5IB8<@B 
D9L9A<9 E?98GRM<I BEAB6AOI ;484K: 
– ;4>D9C?9A<9 ;A4A<=, G@9A<= < A46O>B6, CB?GK9AAOI 

4EC<D4AF4@< 6 CDBJ9EE9 <;GK9A<S GK95AOI 8<EJ<C?<A 
BEAB6AB= CDBH9EE<BA4?PAB= B5D4;B64F9?PAB= CDB7D4@@O 
("#"#) 4EC<D4AFGDO; 
– B59EC9K9A<9 EF4AB6?9A<S CDBH9EE<BA4?PAB7B 

A4GKAB-<EE?98B64F9?PE>B7B @OL?9A<S 4EC<D4AFB6, 
HBD@<DB64A<9 G A<I K9F>B7B CD98EF46?9A<S B5 BEAB6AOI 
CDBH9EE<BA4?PAOI ;484K4I, ECBEB54I <I D9L9A<S; 
– HBD@<DB64A<9 G@9A<= <ECB?P;B64FP EB6D9@9AAO9 

F9IAB?B7<< E5BD4 <AHBD@4J<<, B5D45BF>< <  
<AF9DCD9F4J<< CB?GK9AAOI Q>EC9D<@9AF4?PAOI < 
Q@C<D<K9E><I 84AAOI, 6?489A<9 EB6D9@9AAO@< @9FB84@< 
<EE?98B64A<=; 
– HBD@<DB64A<9 7BFB6ABEF< CDB9>F<DB64FP < 

D94?<;B6O64FP 6 B5D4;B64F9?PAB= CD4>F<>9 AB6B9 
EB89D:4A<9 GK95AOI CDB7D4@@, BEGM9EF6?SFP 
<AAB64J<BAAO9 B5D4;B64F9?PAO9 F9IAB?B7<<; 
– B59EC9K9A<9 7BFB6ABEF< > CDBH9EE<BA4?PAB@G 

E4@BEB69DL9AEF6B64A<R, D4;6<F<R <AAB64J<BAAB7B 
@OL?9A<S < F6BDK9E>B7B CBF9AJ<4?4, CDBH9EE<BA4?PAB7B 
@4EF9DEF64; 
– E4@BEFBSF9?PAB9 HBD@G?<DB64A<9 < D9L9A<9 ;484K, 

6B;A<>4RM<I 6 IB89 A4GKAB-<EE?98B64F9?PE>B= < 
C9847B7<K9E>B= 89SF9?PABEF< < FD95GRM<I G7?G5?9AAOI 
CDBH9EE<BA4?PAOI ;A4A<=; 



– 6OD45BF>4 < D4;6<F<9 G 4EC<D4AFB6 A46O>B6 GK4EF<S 
6 A4GKAB= 8<E>GEE<<, 6OEFGC?9A<S E A4GKAO@< 8B>?484@< 
CB D9;G?PF4F4@ EB5EF69AAOI A4GKAOI <EE?98B64A<=; 
– D4;6<F<9 G 4EC<D4AFB6 ?<KABEFAOI >4K9EF6, 

A9B5IB8<@OI 8?S 5G8GM<I CD9CB8464F9?9= < 
<EE?98B64F9?9=, BCD989?S9@OI J9?S@< B5GK9A<S < 
6BEC<F4A<S, <;?B:9AAO@< 6 "#"# 4EC<D4AFGDO CB 
6O5D4AAB@G A4CD46?9A<R CB87BFB6><.  

�?4A<DG9@O9 
D9;G?PF4FO �Д 

В @57C;PB4B5 ?@>6545=8O =4Cч=OE 8AA;54>64=89 
>5Cч4Nщ89AO 4>;65= 7=4BP: 

– @9FB8O >D<F<K9E>B7B 4A4?<;4 < BJ9A>< 
EB6D9@9AAOI A4GKAOI 8BEF<:9A<=, 4 F4>:9 @9FB8O 
79A9D<DB64A<S AB6OI <89= CD< D9L9A<< 
<EE?98B64F9?PE><I < CD4>F<K9E><I ;484K, 6 FB@ K<E?9 6 
@9:8<EJ<C?<A4DAOI B5?4EFSI; 

– BEB59AABEF< CD98EF46?9A<S D9;G?PF4FB6 
A4GKAB= 89SF9?PABEF< 6 GEFAB= < C<EP@9AAB= HBD@9 CD<  
D45BF9 6 DBEE<=E><I < @9:8GA4DB8AOI <EE?98B64F9?PE><I 
>B??9>F<64I; 

– EF<?<EF<K9E><9 BEB59AABEF< CD98EF46?9A<S 
D9;G?PF4FB6 A4GKAB= 89SF9?PABEF< 6 GEFAB= < C<EP@9AAB= 
HBD@9  A4 7BEG84DEF69AAB@ < <ABEFD4AAB@ S;O>4I; 

– QF<K9E><9 ABD@O 6;4<@BBFABL9A<= 6AGFD< 
A4GKAB7B < C9847B7<K9E>B7B EBB5M9EF6, 4 F4>:9 QF<K9E><9 
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