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 &D4AECBDF E97B8AS 6BECD<A<@49FES ?R8P@< >4> ED98EF6B C9D986<:9A<S, FB?P>B E FBK>< ;D9A<S FD4AECBDF<DB6><, B8A4>B, GK<FO64S CB6E9@9EFAB9 6A98D9A<9 <AHBD-@4J<BAAOI < smartnternet of 
Things 3 IoT) QF< @<DB6O9 F9A89AJ<< EF4-AB6SFES BEAB6B= AB6B= EFGC9A< D4;6<F<S FD4AECBDF4.  �AHBD@4J<BAAO9 E9F< D4ECDBEFD4AS-RFES 6B 6E9 EH9DO :<;A< K9?B69>4, 6 E6S;< E K9@  6 1999 7B8G �96<AB@ �LFBAB@ 5O? CD98?B:9A F9D@<A «�AF9DA9F 69M9=», >4> <89S B FB@, KFB 6 B5N9>FO, B>DG:4RM<9 ?R89=, @B:AB 6EFDB<FP 84FK<><, E6S;4AAO9 E �AF9DA9FB@, A4K<A4S BF 5OFB6B= F9IA<>< 8B 46FB@B5<?S. &4>4S >BAJ9CJ<S ABE<F I4-D4>F9D 6E9B5M9= >B@CPRF9D<;4J<< < CB8-D4;G@9649F 4>F<6AGR C9D984KG 84AAOI @9-:8G B5N9>F4@<, FB 9EFP HBD@<DB64A<9 <A-HBD@4J<BAAB= E9F< [2,3]. � A4EFBSM99 6D9-@S QF4 F9A89AJ<S CB?GK49F 6E9 5B?PL99 D4;6<F<9 E CB6E9@9EFAO@ D4ECDBEFD4A9A<-9@ F9IAB?B7<= Wi-Fi < 5G 8?S BEGM9EF6?9-A<S D4;?<KAOI HGA>J<= BA?4=A, AB CB>4 QFBF CDBJ9EE B7D4A<K9A F9@, KFB 59ECDB-6B8AO9 F9IAB?B7<< 9M9 A9 CB?ABEFPR BI64-F<?< B5M9EF69AAGR :<;AP < FD95GRF ;A4-K<F9?PAOI ;4FD4F A4 8BEFGC > E9F< �AF9D-A9F, 484CF4J<R CDB7D4@@AB7B B59EC9K9A<S, 

D4;?<KAOI CD<?B:9A<=, EB;84A<9 @BMAOI >B@@GA<>4J<BAAOI E9F9=, EC9J<4?PAOI <A-EFDG@9AFB6 8?S E5BD4, B5D45BF><, ID4A9A<S <AHBD@4J<<, CB;6B?SRM9= 46FB@4F<;<DB-64FP CDBJ9EEO, BFD4:4RM<9 :<;AP ?R89=, CDBJ9EEO CDB<;6B8EF64 < D94?<;4J<< CDB-8G>J<<.  �AF9DA9F 69M9= CD98CB?4749F >4D8<-A4?PAB9 <;@9A9A<9 6E9I B>DG:4RM<I A4E E9F9=, CBE>B?P>G 6 D4;O 6B;D4EF9F >B?<K9-EF6B 6IB8SM<I 6 A<I GEFDB=EF6, 4 F4>:9 B5N9@O <AHBD@4J<< 6 D9:<@9 D94?PAB7B 6D9@9A< B @9EFBCB?B:9A<< GEFDB=EF6, FD4-H<>9, B>DG:4RM9= ED989. � <EE?98B64A<SI, 6 BEAB6AB@ ;4DG59:AOI, BF@9K49FES, KFB D4;6<F<9 IoT >4> <AAB64J<< CD98CB?4749F 5 BEAB6AOI H4; D4;6<F<S CB �4DFA9DG [4]. � A4EFBSM99 6D9@S IoT CDBL9? C9D6GR EF4-8<R E6B97B :<;A9AAB7B J<>?4 < A4IB8<FES A4 EF48<< C<>4 D4;8GFOI B:<84A<=, >BFB-DO= EBCDB6B:849FES @4ELF45AO@ <AHBD-@4J<BAAO@ EBCDB6B:89A<9@ B5 GEC9I4I < A9G84K4I F9I <?< <AOI D4;D45BFB>, < CB 84AAO@ Q>EC9DFB6 QF4C EF45<?PABEF< A4-EFGC<F 5B?99 K9@ K9D9; 10 ?9F [2,3]. #B-6E9@9EFAB9 D4ECDBEFD4A9A<9 �AF9DA9F-E9F9= CB>4 9M9 B7D4A<K<649FES 6 C9D6GR BK9D98P F9DD<FBD<4?PAO@ H4>FBDB@, A4-CD<@9D, 6 $BEE<=E>B= (989D4J<< EF9C9AP CB>DOF<S EBEF46?S9F 76,6 %, GK<FO64S C?BM48P 6 17 @?A >@2. &4>:9 BK9AP 64:9A GDB69AP D4;6<F<S EFD4AO E FBK>< ;D9A<S A4GKAB-F9IA<K9E>B7B CDB7D9EE4 < <AHBD@4-J<BAAOI F9IAB?B7<=, F4>, 6 3CBA<<, 2:AB= �BD99, &4=64A9, �9D@4A<< EF9C9AP CB>DO-F<S EBEF46?S9F 5B?99 90 %, FB784 >4> 6 �A-8<< <?< ';59><EF4A9 40 < 52 % EBBF69FEF-69AAB. &9@ A9 @9A99, 6 A9>BFBDOI EFD4A4I K<E?B CB?P;B64F9?9= �AF9DA9F4 6ODBE?B 5B?99, K9@ 6 CSFP D4;, 4 6 J9?B@ 6 @<DB6B@ @4ELF459 DBEF EBEF46<? 1,14 % [5]. �E9 B5?4EF< B5M9EF69AAB= :<;A<, >B-FBDOI >4E49FES IoT, F9EAB E6S;4AO @9:8G 
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EB5B=. !4CD<@9D, FD4AECBDF CD<EGFEF6G9F A9 FB?P>B 6 CDB<;6B8EF69AAB@ CDBJ9EE9, AB < 6 :<;A< >4:8B7B K9?B69>4, 4 <ECB?P;B64-A<9 <AF9DA9F4 ECBEB5EF6G9F D4ECDBEFD4A9-A<R BCOF4, HBD@<DB64A<R 54;O BF;O6B6, <@<8:4 CDB<;6B8<F9?S, DOA>4 E5OF4 CGF9@ CD<6?9K9A<S AB6OI CBFD95<F9?9= [2,3]. #B 84AAO@ Q>EC9DFB6 64 % IoT CD<IB8<FES <@9AAB A4 CDB<;6B8EF69AAO= E9>FBD, E4@4 97B <89B?B7<S A4CD46?9A4 A4 CB6OL9A<9 QHH9>F<6ABEF< Q>BAB@<>< ;4 EK9F 46FB@4-F<;4J<< CDBJ9EEB6 6 D4;?<KAOI EH9D4I 89SF9?PABEF< < <E>?RK9A<S <; A<I K9?B69->4, 20 % A4 @9:BFD4E?96B= E9>FBD, < CB 8 % A4 CBFD95<F9?PE><= < 7BEG84DEF69AAO= [6]. �6FB@4F<;4J<S @AB:9EF64 CDB<;6B8EF69A-AOI CDBJ9EEB6 < FDG8B6OI HGA>J<=, 6 FB@ K<E?9 ?B7<EF<K9E><I, D4;D45BF>4 < D4ECDB-EFD4A9A<9 D4;?<KAOI CDB7D4@@AOI CDB-8G>FB6 (A4CD<@9D, Warehouse Management System) ECBEB5EF6GRF >4> DBEFG CDB<;6B8<-F9?PABEF< FDG84, F4> < > EA<:9A<R <;89D-:9>, 4 E?98B64F9?PAB, DBEFG CD<5O?PABEF< CD98CD<SF<= [7].  +FB >4E49FES A4E9?9A<S, FB 57 % A9 <E-CB?P;GRF F9IAB?B7<< IoT, 4 BEF4?PAO9, Q>E-C9D<@9AF<DGS, CBEF9C9AAB, CB 132 HGA>J<<, 6A98DSRF 6 E6BR :<;AP. #B BJ9A>4@ Q>E-C9DFB6, 6 @<D9 A4 B8AB7B K9?B69>4 CD<IB-8<FES B>B?B 200 H<;<K9E><I B5N9>FB6, >B-FBDO9 @B7GF <@9FP 6OIB8 6 E9FP, CD< QFB@ FB?P>B @9A99 1 % E6S;4AO @9:8G EB5B=. "8-A4>B GK<FO64S C<> D4;6<F<S <AHBD@4F<;4-J<<, 6E9 5B?PL9 smart-F9IAB?B7<= CDBA<>4-9F 6 A4LG :<;AP. � 5B?99 @4ELF45AB@ D4E-E@BFD9A<< D9;G?PF4FB@ CB6E9@9EFAB7B D4E-CDBEFD4A9A<S IoT S6?S9FES HBD@<DB64A<9 CBASF<S «G@AO= 8B@», 84?99 3 «G@AO= 7B-DB8», A4K<A4S BF <;69EFAOI G:9 E<EF9@ Q>BAB@<< QA9D7<< < GCD46?9A<S D4;?<K-AO@< 5OFB6O@< HGA>J<S@<, 8B 46FBC<?B-F<DG9@OI FD4AECBDFAOI ED98EF6 (�#&%)[8].  "5B5M4S <@9RM<9ES <EE?98B64A<S, @B:AB BCD989?<FP �#&% >4> >B@C?9>E F9I-A<K9E><I, CDB7D4@@AOI, <AHD4EFDG>FGDAOI Q?9@9AFB6, >BFBDO9 6 EBBF69FEF6<< E IoT 6;4<@BE6S;4AO @9:8G EB5B= < E B>DG:4R-M9= <AHD4EFDG>FGDB= < B59EC9K<64RF 46-FB@4F<K9E>B9 GCD46?9A<9 86<:9A<9@ 59; GK4EF<S K9?B69>4 [9-12]. IoT ;89EP AG:AB D4EE@4FD<64FP >4> <EFBKA<> < ED98EF6B C9-D984K< <AHBD@4J<<, 4 F4>:9 >4> <AEFDG-@9AF HBD@<DB64A<S E9F<, 6 >BFBDB= 6E9 EG5N9>FO, GK4EF6GRM<9 6 8BDB:AB@ 86<:9-A<<, 5G8GF 6;4<@BE6S;4AO @9:8G EB5B= CB-

ED98EF6B@ 59ECDB6B8AB= E6S;<. !9>BFBDO9 <; <AF9??9>FG4?PAOI F9IAB?B7<= 8BEFGCAO G:9 E9=K4E 6 6<89 5BDFB6OI >B@CPRF9DB6, 84FK<>B6, CB;6B?SRM<I >BAFDB?<DB64FP EBEFBSA<9 46FB@B5<?S, E<EF9@ 46FB@4F<K9-E>B= C4D>B6><, GEF4A46?<64RM<I E6S;P E B>DG:4RM<@< B5N9>F4@<. 'EC9LAO9 <ECO-F4A<S CDB6989AO, A4CD<@9D, 6 �B??4A8<< CB HBD@<DB64A<R 46FB@4F<K9E>B= >B?BA-AO 7DG;B6OI 46FBFD4AECBDFAOI ED98EF6, B5N98<A9AAOI ED98EF64@< E6S;< E F9IAB?B-7<9= Wi-Fi < B5BDG8B64AAOI D484D4@< < >4-@9D4@< [10]. �E9 QF< D4;D45BF>< CD9E?98G-RF F9 :9 J9?<, A4 >BFBDO9 A4CD46?9A4 E<E-F9@4 IoT: CB6OL9A<9 >4K9EF64 :<;A< A4E9-?9A<S, 59;BC4EABEF<, DBEF CDB<;6B8<F9?P-ABEF<, CD<5O?PABEF<, <AAB64J<BAAB= < <A-69EF<J<BAAB= 4>F<6ABEF< < CD<6?9>4F9?P-ABEF< Q>BAB@<><. #DBJ9EE D4;D45BF>< �#&%, F4>:9 >4> < IoT, A4IB8<FES A4 C<>9 «D4;8GFOI B:<84A<=», B5 QFB@ @AB7B 7B6B-DSF, 9EFP C<?BFAO9 CDB9>FO EB E6B<@< GE-C9I4@< < A9G84K4@<, AB >4> B:<849FES, F4-><9 FD4AECBDFAO9 ED98EF64 EF4AGF A9<;-59:ABEFPR. 3D><9 CD<@9DO F4><I CDB9>FB6: 
GATEway (�9?<>B5D<F4A<S), Jeneral Motors, 
Tesla Motors, Google, Uber (%,�), 
Volkswagen, Audi, BMW (�9D@4A<S), Volvo  (,69J<S), Nissan (3CBA<S), Baidu, Chery (�<F4=), BF9K9EF69AAO9 3 Cognitive Technol-
ogies, �4@��, 3A89>E. %9=K4E FD4AECBDFAB9 ED98EF6B <ECB?P;G9FES >4> E9D6<E, CD<K9@ GK4EF<9 K9?B69>4 E 97B A9CD98E>4;G9@O@ CB6989A<9@ 6 8BDB:AOI GE?B6<SI K4EFB CD<6B8<F > A974F<6AO@ CBE?98EF6<S@, CB-QFB@G <AHBD@4F<;4J<S < 46FB@4F<;4J<S CD<;64AO CB6OE<FP >4K9EF6B < 59;BC4E-ABEFP C9D986<:9A<S, B5N98<A<6 8BDB7< < FD4AECBDFAO9 ED98EF64 6 98<AGR E<EF9@G 6;4<@BE6S;4AAOI CBED98EF6B@ 59ECDB6B8-AOI F9IAB?B7<= B5N9>FB6.  BF<64J<< 8?S 6A98D9A<S �#&% ED98< CDBK<I 6>?RK4RF 6 E95S Q>B?B7<K9E><9, 89-@B7D4H<K9E><9, EBJ<4?PAB-Q>BAB@<K9E><9 4EC9>FO. �A4K<F9?PA4S K4EFP A4E9?9A<S S6-?S9FES 7BDB8E><@: 6 �6DBC9 8B?S 7BDB8E><I :<F9?9= EBEF46?S9F 68 %, 6 $BEE<< 3 74 %, KFB 6OD4:49F BEFDGR CBFD95ABEFP 6 F9IAB-?B7<SI, CB889D:<64RM<I 7BDB8E>GR <A-HD4EFDG>FGDG < @B5<?PABEFP A4E9?9A<S, >BFBD4S E >4:8O@ 7B8B@ 6E9 5B?PL9 D4EF9F, 6@9EF9 E <AF9AE<6ABEFPR < C?BFABEFPR FD4AECBDFAOI CBFB>B6 ;4 EK9F 6OEB>B= >BAJ9AFD4J<< FD4AECBDFAOI ED98EF6. 
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#B 84AAO@ EF4F<EF<>< @<DB6B= C4D> 46FB@B5<?9= C9D9L47AG? ;A4K9A<9 6 1 @?D8 98<A<J. %4@O= 6OEB><= CB>4;4F9?P 6 7BEG-84DEF69 %4A- 4D<AB 3 1263 98. A4 1000 K9-?B69>, 8?S ED46A9A<S: %,� 3 837 98./K9?., �6EFD4?<S 3 747 98., �F4?<S 3 695 98., $BEE<S 3 373 98./1000 K9?. (CB 84AAO@ A4 20133 
2018 77.). %4@O= A<;><9 CB>4;4F9?< 6 EFD4-A4I �HD<>4AE>B7B >BAF<A9AF4 3 BF 2 8B 5 98<A<J, AB 84:9 6 QFB@ E?GK49, CD< A98BEF4-FBKAB@ GDB6A9 D4;6<F<S FD4AECBDFAB= <A-HD4EFDG>FGDO, 69?<>4 69DBSFABEFP �&#, < A4CDBF<6, 6OEB>BD4;6<F4S FD4AECBDFA4S E9FP A9 @B:9F <E>?RK4FP EA<:9A<9 59;B-C4EABEF< 8BDB:AB7B 86<:9A<S < CB6OL9-A<9 97B <AF9AE<6ABEF< <;-;4 KD9;@9DAB 6O-EB>B7B >B?<K9EF64 46FB@B5<?9= [14]. � F4><I GE?B6<SI, FD95GRM<I BF 6B8<-F9?S ;A4K<F9?PAOI H<;<K9E><I < CE<IB?B-7<K9E><I GE<?<=, >BAJ9AFD4J<< 6A<@4A<S, D4EF9F < D<E> 69DBSFABEF< �&#. $4EE@BFD<@ 84AAO9 BH<J<4?PAB= EF4F<EF<><, I4D4>F9-D<;GRM<9 EBJ<4?PAB-Q>BAB@<K9E>GR E<-FG4J<R A4 FD4AECBDF9 6 $( (F45?. 1) < A4<-5B?PL<@ B5D4;B@ E6S;4AAO9 E FD4AECBDFB@ < HBD@<DGRM<9 ?B7<K9E>GR J9CBK>G: 46-FB@B5<?P 3 B5S;4F9?PAB9 EFD4IB64A<9 (EFB<@BEFP < 6OC?4FO) 3 ;4FD4FO A4 FBC?<-6B 3 8BDB:A4S E9FP 3 �&# < 59;BC4EABEFP.  !9B5IB8<@B BF@9F<FP DBEF A4?<K<S 46-FB@B5<?9=, CBKF< A4 4 % ;4 10 ?9F, 5B?PL9 6E97B 6 2014 7B8G. #B K<E?G �&# A45?R849F-ES EA<:9A<9, KFB @B:9F S6?SFPES E?98EF6<-9@ D4;6<F<S CDB7D4@@ B59EC9K9A<S 59;B-

C4EABEF< A4 8BDB74I, >BDD9>F<DB6>< CD46<? 8BDB:AB7B 86<:9A<S, G:9EFBK9A<S @9D 48-@<A<EFD4F<6AB= < G7B?B6AB= BF69FEF69A-ABEF<, CB6E9@9EFAB7B D4ECDBEFD4A9A<S E<E-F9@ 6<89BA45?R89A<S < D97<EFD4J<< E>B-DBEFAB7B D9:<@4, KFB BCSFP :9 S6?S9FES K4EFPR E<EF9@O IoT. %?98G9F GFBKA<FP, KFB 6 BF89?PAOI D9-7<BA4I E<FG4J<S BF?<K49FES, F4>, 6 "@E>B= B5?4EF< DBEF �&# E CBEFD4846L<@< EBEF46-?S9F 6 ED98A9@ 3,32 % ;4 C9D<B8 E 2011 CB 2018 7B8. 1FB @B:9F B5NSEASFPES K<E?B@ 46FB@B5<?9= 6 D97<BA9 < A9EBBF69FEF6<9@ 9@G 8BDB:AB= <AHD4EFDG>FGDO, 698P 64 % 8BDB7 "@E>B= B5?4EF< @9:D97<BA4?PAB7B ;A4K9A<S A9 BF69K4RF ABD@4F<6AO@ FD95B-64A<S@, @9EFAB7B ;A4K9A<S 3 66 %, FB784 >4> CB $( QF< ;A4K9A<S EBEF46?SRF 59,6 % < 
46,7 % EBBF69FEF69AAB CD< DBEF9 B5M9= CDBFS:9AABEF< A4 8 %.  &4>:9 A45?R849FES < G69?<K9A<9 EG@@ EFD4IB6OI CD9@<= CB 8B7B6BD4@ "%��", 84AAO= CB>4;4F9?P GKF9A, CBE>B?P>G 6?4-89A<9 46FB@B5<?9@ 46FB@4F<K9E>< CD98CB-?4749F A4?<K<9 CB?<E4, 4 F4>:9 EG@@4 EFD4-IB6OI 6OC?4F, KFB B5GE?B6?9AB DBEFB@ K<E-?4 @4L<A, <I EFB<@BEFPR, FS:9EFPR CB6D9-:89A<=.  "EGM9EF6<@ CDB69D>G CD98CB?B:9A<= B 6;4<@B;46<E<@BEF< 6O5D4AAOI CB>4;4F9-?9= CD< CB@BM< 54;B6OI @9FB8B6 EF4F<-EF<K9E>B7B 4A4?<;4 E CD<@9A9A<9@ >BQH-H<J<9AF4 >BDD9?SJ<< (F45?. 2). 

 
 &45?<J4 1. �O5BD>4 EF4F<EF<K9E><I CB>4;4F9?9=, I4D4>F9D<;GRM<I  FD4AECBDFAGR E<FG4J<R 6 $( [15-19] 

#9D<B8 

#B>4;4F9?P !4?<K<9 46FB-@B5<?PAB7B FD4AECBDF4, FOE. 98. 
�B?<K9EF6B �&# E CBEFD4-846L<@<, 98.* 

%D98ASS EFB<-@BEFP 59A;<A4, DG5./?** 

�9?<K<A4 4>-J<;AOI E5BDB6 A4 59A;<A, DG5./F 

%G@@4 EB5D4A-AOI EFD4IB6OI CD9@<= CB "%��", @?A DG5. 
�9?<K<A4 EFD4IB6OI 6O-C?4F CB 8B7B-6BD4@ "%��", @?A DG5. )1 )2 )3 )4 )5 )6 

2008 38263 218322 22,2 3629 80355,6 48314,0 

2009 39302 203603 21,9 3629 86102,2 50655,6 

2010 40661 199431 23,4 3992 93102,2 56810,0 

2011 42862 199868 26,1 5143 105518,6 57974,7 

2012 45384 203597 28,4 6822 121948,0 65121,2 

2013 48132 204068 30,9 5143 135450,0 78019,3 

2014 50500 199720 32,35 6450 150385,9 90778,2 

2015 51355 184000 33,56 7530 220329,3 124432,5 

2016 52337 173694 35,44 10130 235158,3 171928,7 

2017 54216 169432 35,94 11213 224259,5 178754,3 &CD      *** 3,94 -2,78 5,49 13,35 12,07 15,64 * % CBEFD4846L<@<  ** � %<5<DE>B@ (989D4?PAB@ B>DG79  *** %D98A<= F9@C CD<DBEF4 ;4 6E9 C9D<B8O   
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&45?<J4 2. $9;G?PF4FO >BDD9?SJ<BAAB7B 4A4?<;4 EF4F<EF<K9E>B= 6O5BD>< 

 
)1 )2 )3 )4 )5 )6 )1 1 

     )2 -0,81757 1 
    )3 0,995603 -0,80972 1 

   )4 0,893373 -0,90931 0,902063 1 
  )5 0,933508 -0,91034 0,940627 0,923444 1 

 )6 0,885262 -0,94265 0,891864 0,956198 0,961326 1 

 $9;G?PF4FO 8BEF4FBKAB <AF9D9EAO CD< <I B5M9= ;A4K<F9?PAB= E6S;< (CB K<E?9A-AB@G ;A4K9A<R >BQHH<J<9AF4 >BDD9?SJ<< 6OL9 0,8): E6S;P @9:8G K<E?B@ 46FB@B5<-?9= < K<E?B@ �&# 6OEB>4S, AB B5D4FA4S, IB-FS ?B7<KAB CD98CB?B:<FP CDBF<6BCB?B:-AB9. "8A4>B QFB @B:AB B5NSEA<FP 8<A4@<->B= B5M97B K<E?4 �&# CB $(, BFD4:4RM9= <I EA<:9A<9 E 2013 7B84, 4 F4>:9 F9@, KFB BH<J<4?PAO= EF4F<EF<K9E><= GK9F CB �&# 6989FES FB?P>B E GK9FB@ CBEFD4846L<I, 464D<< E CB6D9:89A<S@< <@GM9EF64 6 EF4-F<EF<>9 A9 BFD4:4RFES. #B QFB= :9 CD<K<A9 K<E?B �&# 6 CD<AJ<C9 A4IB8<FES 6 B5D4F-AB= ;46<E<@BEF< EB 6E9@< CB>4;4F9?S@<: K9@ 6OL9 K<E?B CD9@<= CB "%��", F9@ A<:9 K<E?B �&#, KFB BFD4:49F RD<8<K9E>GR ;4-M<M9AABEFP 6?489?PJ96 FD4AECBDFAOI ED98EF6, 4 B5D4FA4S E6S;P E 69?<K<AB= 6O-C?4F CB 8B7B6BD4@ "%��" B5NSEA<@4 F9@, KFB A4<5B?PL4S 8B?S, 4 <@9AAB 96,8 % CD<-IB8<FES A4 6B;@9M9A<9 6D984, CD<K<A9AAB-7B <@GM9EF6G, CD< G@9APL9A<< >B?<K9EF64 ;4S6?9AAOI EFD4IB6OI E?GK496 A4 18,5 % [17]. &4>4S :9 F9A89AJ<S CDBE?9:<649FES 6 ;46<E<@BEF< EB EFB<@BEFPR 59A;<A4 < 4>-J<;AO@< E5BD4@< A4 A97B: K9@ 6OL9 J9A4, F9@ @9APL9 EF4AB6<FES C9D986<:9A<= A4-E9?9A<S, 4 E?98B64F9?PAB, < K<E?4 �&#.  &4><@ B5D4;B@, BJ9A>4 E<FG4J<< CB-;6B?S9F 6OS6<FP E?98GRM<9 BEAB6AO9 J9?< D4;6<F<S <AHBD@4J<BAAOI E9F9= A4 FD4AE-CBDF9 < �#&%: 
- B59EC9K9A<9 59;BC4EABEF< 8BDB:AB7B 86<:9A<S, B7D4A<K9A<9 GK4EF<S 6 A9@ K9?B-69K9E>B7B H4>FBD4, >4> BEAB6AB= CD<K<AO �&#; 
- BCF<@<;4J<S FD4AECBDFAOI ;4FD4F ;4 EK9F 46FB@4F<K9E><I HGA>J<= CBEFDB9A<S < >BDD9>F<DB6>< @4DLDGF4, 484CF4J<< FD4AECBDFAB7B ED98EF64 > GE?B6<S@ 86<:9-A<S < F.C.; 
- CB6OL9A<9 >4K9EF64 :<;A< A4E9?9A<S CGF9@ B59EC9K9A<S <I @B5<?PABEF<, 6 K4EF-ABEF< ?R89= E B7D4A<K9AAO@< 6B;@B:AB-EFS@<; 

- D4;6<F<9 F9IA<>< < F9IAB?B7<<, A4GK-AB-F9IA<K9E><= CDB7D9EE, >BFBDO= S6?S9F-ES A9<;59:ABEFPR 8?S B5M9EF64, Q>BAB@<-K9E><= DBEF.  "8A4>B, >4> < 6E9 AB6B9 < CDB7D9EE<6-AB9, 6A98D9A<9 F4><I D4;D45BFB> 6 :<;AP K9?B69>4 6O;O649F @AB:9EF6B 6BCDBEB6 < CDB5?9@, CBE>B?P>G >BAJ9CJ<S IoT CD98CB-?4749F CB?AB9 <E>?RK9A<9 K9?B69K9E><I HGA>J<= <; GCD46?9A<S 46FB@B5<?9@. #D9-:89 6E97B, 6B;A<>49F 6BCDBE B 7BFB6ABEF< ?R89= CBASFP < CD<ASFP <89B?B7<R IoT 6 >BAEB?<84J<< E FD4AECBDFB@, E?B:AB CD98-EF46<FP @4ELF45O E9F< CD< >BAJ9AFD4J<< EBF9A CB8>?RK9AAOI B5N9>FB6 A4 98<A<JG C?BM48< < 8B69D<FP E6BR :<;AP CB EGF< DB5BFG.  A9A<9 ?R89= @B:AB BJ9A<FP CD< CB-@BM< EBJ<B?B7<K9E><I BCDBEB6, A9>BFBDO9 <; A<I, CDB6989AAO9 ;4 DG59:B@, CB;6B?<?< GEF4AB6<FP, KFB B>B?B CB?B6<AO BCDBL9A-AOI 7BFB6O CD<ASFP 46FB@4F<K9E><9 E<E-F9@O GCD46?9A<S [20]. � $BEE<< <; 8400 BC-DBL9AAOI 43 % 84?< BFD<J4F9?PAO= BF69F, B5BEAB6O64S 97B F9@, KFB 46FB@4F<>4 @B:9F 84FP E5B= < 6 E?B:AOI E<FG4J<SI <I D94>-J<S 5G89F A<:9, K9@ G CDBH9EE<BA4?PAB7B 6B8<F9?S. �9=EF6<F9?PAB, E A4K4?4 4>F<6-AOI Q>EC9D<@9AFB6 E �#&% A4EK<FO649FES CBDS8>4 20 <AJ<89AFB6, 6 A9>BFBDOI <; A<I 9EFP CBEFD4846L<9, GK<FO64S, KFB QFB BCOFAO9 B5D4;JO, 4 A9 @4EEB6O= CBFB>. �DB@9 FB7B, BCD4L<649@O9 G89?<?< BEB5B9 6A<@4A<9 EBJ<4?PAB@G H4>FBDG: 24 % 84?< BFD<J4F9?PAO= BF69F, 6 E6S;< E F9@, KFB 69-?<>4 69DBSFABEFP @4EEB6B7B EB>D4M9A<S 6B8<F9?9= < DBEF4 59;D45BF<JO [21]. 21 % 84?< CB?B:<F9?PAO= BF69F, EK<F4S 6A98D9-A<9 �#&% ECBEB5B@ EA<:9A<S 6?<SA<S K9-?B69K9E>B7B H4>FBD4, CD<6B8SM97B > E9DP-9;AO@ �&#, 12 % D9ECBA89AFB6 ;4FDG8A<-?<EP 84FP BF69F.  &4 K4EFP A4E9?9A<S, >BFBD4S 7BFB64 CD<ASFP AB69=L<9 F9IAB?B7<<, BF@9K49F GE?B6<S, 6 >BFBDOI HGA>J<< �#&% 5G8GF A4<5B?99 CB?9;AO < J9?9EBB5D4;AO. &4>, 
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ED98< D9ECBA89AFB6, BCDBL9AAOI >B@C4A<-9= Bosch 6 �9D@4A<<, (D4AJ<<, 3CBA<<, �D4;<?<<, %,� < �<F49 6O89?9AO HGA>J<< C4D>B6><, CB<E>4 C4D>B6BKAB7B @9EF4, GCD46?9A<S 6 GE?B6<SI ;4FBDB6, KFB I4D4>-F9DAB 8?S EB6D9@9AAB= 7BDB8E>B= <AHD4-EFDG>FGDO [22].  �4:AB BF@9F<FP, KFB 5B?PL9 CB?B6<AO D9ECBA89AFB6 EK<F4RF A4?<K<9 46FBC<?B-F<DG9@OI HGA>J<= EF<@G?B@ > CB>GC>9 46-FB@B5<?S, 6 5B?PL9= EF9C9A< F4>B= BF69F 5O? I4D4>F9D9A 8?S @G:K<A, < K9@ @B?B:9 5O? D9ECBA89AF, F9@ 6OL9 8?S A97B 5O?4 CD<6?9>4F9?PABEFP F4>B7B FD4AECBDFAB7B ED98EF64.   B?B8B9 A4E9?9A<9, 4>F<6AB CB?P;GR-M99ES HGA>J<S@< �AF9DA9F4, A9EB@A9AAB 

S6?S9FES J9?96B= 4G8<FBD<9= 8?S AB69=-L<I D4;D45BFB> 6 B5?4EF< <AHBD@4J<BA-AOI F9IAB?B7<= < FD4AECBDF4. "CDBE, CDB-6989AAO= E GK4EF<9@ A4E9?9A<S 7. "@E>4, QFB 8B>4;O649F. $9;G?PF4FO CB;6B?<?< 6O-SEA<FP @A9A<9 B 6B;@B:ABEFSI CD<@9A9A<S �#&% 300 K9?B69> <; K9FOD9I 6B;D4EFAOI 7DGCC BF 18 ?9F < EF4DL9 E D4;AO@ GDB6A9@ 6B8<F9?PE>B7B EF4:4.  $9;G?PF4FO CB;6B?<?< 6OS6<FP F4>:9 < H4>FBDO, >BFBDO9 B7D4A<K<64RF CD<@9-A9A<9 < 484CF4J<R 46FBC<?BF<DG9@OI FD4AECBDFAOI ED98EF6 (6 FB@ K<E?9 6 F4><I C9D<H9D<=AOI 7BDB84I E @<??<BAAO@ A4-E9?9A<9@ >4>, A4CD<@9D, "@E>), CD<;A4A<9 <I CB?9;ABEF< < 59;BC4EABEF< (F45?. 3). 
 &45?<J4 3. %FDG>FGD4 D9;G?PF4FB6 BCDBE4, % "FABL9A<9 > <ECB?P;B64A<R �#&% 6 5?<:4=L9= C9DEC9>F<69  #B?B:<F9?PAB 39,6 % "FD<J4F9?PAB 60,4 %  

- EA<;<FES GK4EF<9 K9?B69K9E>B7B H4>FBD4 6 8BDB:AB-FD4AECBDFAOI CDB<EL9EF6<SI  9,9 
- CBS6<FES 59;D45BF<J4, 6 BEB59AABEF< ED98< 6B8<-F9?9=   11,

9 

- G69?<K<FES CDBCGE>A4S ECBEB5ABEFP 7B-DB8E><I 8BDB7  6,9 
- A9F 8B69D<S <AF9??9>FG4?PAO@ E<EF9@4@ GCD46-?9A<S 46FB@B5<?9@  29,

7 

- G69?<K<FES @B5<?PABEFP K4EF< A4E9?9A<S E B7D4A<K9AAO@< ECBEB5ABEFS@<  22,8 

- CD<DB8AB->?<@4F<K9E><9 GE?B6<S A9 CB;6B?SF 5BDFB6O@ >B@CPRF9D4@ < Q?9>FDBA<>9 D45BF4FP 59; E5B96  8,9 

- 8BDB:AO9 GE?B6<S, >4K9EF6B CB>DOF<S < <AHD4-EFDG>FGD4 A9 EBBF69FEF6GRF EB6D9@9AAO@ FD95B64-A<S@  9,9 �B;@B:ABEFP <ECB?P;B64A<S �#&%  #B?B:<F9?PAB 46,5 % "FD<J4F9?PAB 42,6 % �4FDG8A<?<EP 84FP BF69F 
10,9 

- 6E9 AB6B9 <AF9D9EAB, 9EFP :9-?4A<9 CBCDB5B64FP  20,8 
- A9F G69D9AABEF<, KFB F9IAB?B7<< B>BAK4F9?PAB 8BD45BF4AO < 484CF<-DB64AO  23,8 

- AB6B9 A4EFBD4:<649F, AB <A-F9D9E 6OL9  25,7 
- B8AB;A4KAB A9F. &4><9 F9IAB?B7<< A9 8?S A4L<I 8BDB:AOI GE?B6<=  18,8  

 � IB89 BCDBE4 F4>:9 6OS6?9AB, KFB 
39,6 % BCD4L<649@OI CB?B:<F9?PAB BFAB-ESFES > C9DEC9>F<69 CD<@9A9A<S �#&% 6 D94?PABEF<, G>4;O64S >4> A4 C9DEC9>F<6O CB6OL9A<S 59;BC4EABEF< 8BDB:AB7B 86<-:9A<S, F4> < EA<:9A<S ;47DG:9AABEF< 8B-DB7. #BKF< CB?B6<A4 D9ECBA89AFB6 IBF9?< 5O BEGM9EF6<FP CBCOF>G GCD46?9A<S 46FB-@B5<?9@ E 46FBC<?BFB@, CD< QFB@ 25,7 % <; A<I A4EFBD4:<649F < BEF4A46?<649F A98B-69D<9 > <E>GEEF69AAB@G <AF9??9>FG < 6B;-@B:ABEFS@ E5BS E<EF9@O CB D4;?<KAO@ CD<K<A4@. +GFP 5B?99 60 % GK4EF6B646L<I 6 BCDBE9 6OD4;<?< BFD<J4F9?PAB9 BFABL9-A<9 > 6B;@B:ABEF< CD<@9A9A<S �#&%, A4-;O64S CD< QFB@ E4@O9 D4;AO9 CD<K<AO.  �#&% 3 QFB K4EFP EB6B>GCABEF< F9EAO@ B5D4;B@ E6S;4AAOI Q?9@9AFB6, >4:8O= <; >BFBDOI FD95G9F BEB5B7B 6A<@4A<S 6 J9?SI 

B59EC9K9A<S E?4:9AAB= D45BFO 6E9= E<EF9-@O: FD4AECBDFAB9 ED98EF6B, K9?B69>, D4;AB-7B DB84 84FK<>< < E<EF9@O 6<89BA45?R89-A<S, CB;6B?SRM<9 EK<FO64FP D4;@9F>G, D4ECB;A464FP 8BDB:AO9 ;A4>< < E<7A4?O E69FBHBDB6, BCD989?SFP @9EFBCB?B:9A<9 < EFDB<FP @4DLDGFO 6 EBBF69FEF6<< E 8BDB:-AO@< < CB7B8AO@< GE?B6<S@<. � A4EFBSM99 6D9@S EGM9EF6G9F 864 CB8-IB84, A4 BEAB69 >BFBDOI EFDB<FES D45BF4 �#&%: 
1. �?4EE<K9E><= CB8IB8 CD98CB?4749F D45BFG A4 54;9 K9FOD9I BEAB6AOI EBEF46-?SRM<I: ?B>4?<;4J<S, D4ECB;A464A<9, C?4-A<DB64A<9 < GCD46?9A<9 CD< CB@BM< EC9-J<4?PAB7B B5BDG8B64A<S (D484DO, 6<89B->4@9DO, ?<84DO, <AHD4>D4EAO9 >4@9DO). 
2. !9=DBE9F96B= CB8IB8 CD98CB?4749F, KFB �#&% CD< CB@BM< >4@9D CB?GK49F <A-
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oT. �
IoT, E6S;P @4ELF45AB7B >B?<K9EF64 GEFDB=EF6, 4 F4>:9 ECD46<FPES E A47DG;>B= FD48<J<BA-AOI E9F9=. �4AAO= 6BCDBE 4>F<6AB D4EE@4F-D<649FES < 6  <A<EF9DEF69 E6S;< < @4EEB6OI >B@@GA<>4J<= $(.  &4><@ B5D4;B@, 6OS6?S9FES 9M9 B8<A H4>FBD E89D:<64RM<= D4;6<F<9 �#&% 3 QFB B59EC9K9A<9 E6S;<, >BFBD4S CB BJ9A>4@ Q>E-C9DFB6 ;4D45BF49F > 2020 7B8G FB?P>B 6 8 7BDB84I $BEE<<, 4 > 2025 6E97B 6 15. "8A4>B CBCOF>< > 6A98D9A<R AB69=L9= F9IAB?B-7<< G:9 CD98CD<A<@4?<EP. &4>, 6 2018 7B8G �4@�� EB6@9EFAB E « 974HBA» ;4CGEF<?< 6 �4;4A< F9EFB6GR C?BM48>G 8?S <ECOF4A<S �4@��-1221 ",�&�" < E9F< 5G [24]. �BA9K-AB, ;4>DOF4S C?BM48>4 E GEB69DL9AEF6B-64AAO@ CB>DOF<9@ < B5BDG8B64AA4S EC9-J<4?PAO@< GEFDB=EF64@< EB;84RF GE?B6<S 8?S 86<:9A<S 59EC<?BFAB7B 46FB@B5<?S, CGEFP 84:9 < EB E>BDBEFPR 10 >@/K, AB 7B-DB8E>4S <AHD4EFDG>FGD4 E?<L>B@ 84?9>4 BF EB69DL9AEF64, CBQFB@G CD98E>4;4FP C9-D<B8 @4EEB6B7B 6O6B84 F4><I FD4AECBDFAOI ED98EF6 A4 G?<JO CDB<;6B8<F9?< A9 <@9RF 6B;@B:ABEF<.  �E9 H4>FBDO < D<E><, BCD989?SRM<9 < E89D:<64RM<9 6B;@B:ABEFP @4EEB6B7B CD<@9A9A<S 46FBC<?BF<DG9@OI FD4AECBDF-
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ABSTRACT 
Purpose: to assess the possibilities and feasibility of the introduction of modern information and intel-
ligent technologies in highway transport in the urban environment, to study the prerequisites and 
conditions for the development of self-driving vehicles. 
Methods: the research is based on the methods of theoretical and quantitative research: analysis of 
existing concepts and classifications, economic and statistical analysis of world, national and regional 
data related to the performance of highway transport, simulation of the conditions for self-driving ve-
hicles performance in the urban environment. A communicative method of collecting information us-
ing electronic forms of survey was used.  
Results: the essence of the concept "Internet of things", the level of its modern development is studied, 
the place of self-driving vehicles in the structure of the directions of the "Internet of things" application 
is determined, their classification is considered. The statistical data allowing estimating economic 
conditions of highway transport performance are studied and analyzed, their correlation analysis is 
undertaken. A sociological survey was carried out in order to identify the attitude of the population to 
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the introduction and development of modern intellectual technologies in highway transport, as well as 
factors influencing them. 
Conclusions: the study found that the "Internet of things" is rapidly entering into human social life, in-
cluding transport, which confirms both the versatile orientation of this concept and the statistics of the 
information networks expansion. The analysis of statistical data proved the existence of prerequisites 
and the need for the introduction of intelligent systems in transport within the "Internet of things", the 
means of implementation of which is a self-driving vehicle. The direction and character of interrelation 
of the indicators characterizing the performance of transport with various economic factors is estab-
lished. During the sociological survey, the attitude of the population to the possibilities of using self-
driving vehicles was established. Proceeding from the results of the survey, the simulation of pro-
posals for overcoming the factors and risks hindering the development of intelligent systems in 
transport was carried out; the advantages of using self-driving vehicles were identified. 
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information network, Internet of things, road transport, unmanned (self-driving) vehicle. 
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