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1. Ц5;P 8 ?;0=8@C5<O5 @57C;PB0BO >A2>5=8я 48AF8?;8=O 

*9?PR BE6B9A<S 8<EJ<C?<AO S6?S9FES HBD@<DB64A<9 E?98GRM<I >B@C9F9AJ<=: 
– "#�-1 – %CBEB59A D9L4FP 4>FG4?PAO9 ;484K< HGA84@9AF4?PAB= < CD<>?48AB= 

@4F9@4F<><. 
– #�-1 – %CBEB59A HBD@4?<;B64FP FD95B64A<S > CDB7D4@@AB@G B59EC9K9A<R, 

ECDB9>F<DB64FP CDB7D4@@AB9 B59EC9K9A<9, A4C<E4FP CDB7D4@@AO= >B8, 4 F4>:9 CDB69D<FP 
D45BFBECBEB5ABEFP CDB7D4@@AB7B B59EC9K9A<S < <ECD46<FP 89H9>FO. 

$9;G?PF4F4@< BE6B9A<S 8<EJ<C?<AO S6?SRFES E?98GRM<9 <A8<>4FBDO 8BEF<:9A<S 
>B@C9F9AJ<=: 

�"#�-1.1 �A4?<;<DG9F CDB5?9@O 6 B5?4EF< HGA84@9AF4?PAB= < CD<>?48AB= 
@4F9@4F<><. 

�#�-1.1 "EGM9EF6?S9F 4A4?<; FD95B64A<= > CDB7D4@@AB@G B59EC9K9A<R, 
CBEFDB9A<9 HBD@4?PAB= @B89?<, CDB69D>G D45BFBECBEB5ABEF< CDB7D4@@AB7B B59EC9K9A<S 
< <ECD46?9A<9 89H9>FB6. 

2. �040G8 >A2>5=8я 48AF8?;8=O 

– �A4FP 4DI<F9>FGDAGR BD74A<;4J<R <AF9DA9F4 69M9=, BEB59AABEF< EC9J<4?PAOI 
>B@@GF4J<BAAOI CDBFB>B?B6, @B89?< FG@4AAOI < B5?4KAOI 6OK<E?9A<= < E9D6<EB6. 

– '@9FP CD<@9ASFP ;A4A<S 8?S CBEFDB9A<S L<DB>B7B EC9>FD4 CD<?B:9A<= 
<AF9DA9F4 69M9=. 

– �?489FP @9FB84@< CDB9>F<DB64A<S < CBEFDB9A<S CD<?B:9A<= <AF9DA9F4 69M9=. 

3. М5AB> 48AF8?;8=O 2 AB@C:BC@5 >1@07>20B5;P=>9 ?@>3@0<<O 

�<EJ<C?<A4 BFABE<FES > K4EF< B5D4;B64F9?PAB= CDB7D4@@O, HBD@<DG9@B= 
GK4EFA<>4@< B5D4;B64F9?PAOI BFABL9A<=, CD98?4749FES B5GK4RM<@ES A4 6O5BD. 
�<EJ<C?<A4 6IB8<F 6 @B8G?P «�6989A<9 6 D4;D45BF>G CDB7D4@@AB7B B59EC9K9A<S 6 
�A8GEFD<< 4.0» @B8G?S «#DBH9EE<BA4?PAO9 @B8G?< CB 6O5BDG». 

4. %5<5AB@(O) >A2>5=8я 8 D>@<0(O) ?@><56CB>G=>9 0BB5AB0F88 ?> 48AF8?;8=5 

�FBDB= E9@9EFD, ;4K9F 

5. ВE>4=O5 B@51>20=8я 4;я >A2>5=8я 48AF8?;8=O 

�?S GEC9LAB7B BE6B9A<S 8<EJ<C?<AO FD95GRFES D9;G?PF4FO B5GK9A<S CB 
E?98GRM<@ 8<EJ<C?<A4@: 4DI<F9>FGD4 6OK<E?<F9?PAOI E<EF9@, BC9D4J<BAAO9 E<EF9@O, 
>B@CPRF9DAO9 E9F<. 

6. /7O: @50;870F88 

$GEE><= 

7. �1N5< 48AF8?;8=O 

"5M4S FDG8B9@>BEFP 8<EJ<C?<AO EBEF46?S9F 3 ;.9., 108 K4EB6, <; >BFBDOI: 
-?9>J<<: 16 K. 
-?45BD4FBDAO9: 16 K. 
"5N9@ E4@BEFBSF9?PAB= D45BFO EFG89AF4 BCD989?9A GK95AO@ C?4AB@. 

8. %>45@60=85 48AF8?;8=O, AB@C:BC@8@>20==>5 ?> B5<0< 

&9@4 1. �6989A<9 6 �AF9DA9F 69M9=. 

"CD989?9A<9 IOT 6 >BAF9>EF9 EB6D9@9AAOI F9IAB?B7<=. "5;BD QHH9>F<6AOI 
F9IAB?B7<=, ?9:4M<I 6 BEAB69 �AF9DA9F4 69M9=. %D98EF64 <89AF<H<>4J<< 69M9=. 



�B@@GA<>4J<BAAO9 CDBFB>B?O.  B5<?PABEFP >4> AB64S C4D48<7@4 >B@@GA<>4F<6AOI 
GEFDB=EF6. %H9DO CD<@9A9A<S IoT. �BAEBDJ<G@O < EBB5M9EF64. 

 

&9@4 2. "5;BD B5BDG8B64A<S �AF9DA9F4 69M9=. 
�CC4D4FA4S K4EFP �AF9DA9F4 �9M9=. �BA9KAO9 GEFDB=EF64 - >BAFDB??9DO, 84FK<><, 

4>FG4FBDO. $B?P >BA9KAOI GEFDB=EF6 6 4DI<F9>FGD9 �AF9DA9F4 �9M9=. #D<@9DO < 
BEAB6AO9 B5?4EF< CD<@9A9A<S 84FK<>B6 < 4>FG4FBDB6.  <>DBCDBJ9EEBDO Arduino, 
@<>DB>B@CPRF9DO Raspberry Pi. �DI<F9>FGD4 �AF9DA9F4 69M9=.  B89?P 6E9@<DAB7B 
HBDG@4 <AF9DA9F4 69M9= (IWF). 'DB69AP GEFDB=EF6. 'DB69AP CB8>?RK9A<=. 'DB69AP 
>D496OI 6OK<E?9A<=. 'DB69AP 4>>G@G?<DB64A<S 84AAOI. 'DB69AP 45EFD4>J<< 84AAOI. 
'DB69AP CD<?B:9A<=. 'DB69AP 5<;A9E-CDBJ9EEB6.  B89?P @9:8GA4DB8AB7B 
F9?9>B@@GA<>4J<BAAB7B EBR;4. 'DB69AP GEFDB=EF6. %9F96B= GDB69AP. 'DB69AP CB889D:>< 
GE?G7 < CD<?B:9A<=. 'DB69AP CD<?B:9A<=. �9M< 6 IoT: 84FK<>< < <ECB?A<F9?PAO9 
@9I4A<;@O. 

&9@4 3. %9F96B= < >B@@GA<>4J<BAAO= HBA. 
%9F96O9 F9IAB?B7<< < �AF9DA9F �9M9=. $B?P E9F96OI CB8>?RK9A<=. #DB6B8AO9 < 

59ECDB6B8AO9 >4A4?O E6S;<. OSI CDBF<6 EF9>B6 CDBFB>B?B6 TCP/IP. #DBFB>B?O IPv4 < 
IPv6. #D<AJ<CO CB8>?RK9A<S GEFDB=EF6 6 E9FP < ECBEB5O C9D984K< <AHBD@4J<<.  

&9@4 4. %9FP 6 �AF9DA9F9 69M9=. 
&D95B64A<S > IoT. "5;BD CDBFB>B?B6. "EB59AABEF< CDBFB>B?B6 <AF9DA9F4 69M9=. 

�?4EE<H<>4J<S CDBFB>B?B6 <AF9DA9F4 69M9=. %F4A84DFO WPAN (59ECDB6B8A4S 
C9DEBA4?PA4S E9FP), BF?<KAO9 BF IP. %9F96O9 FBCB?B7<<, CD<@9AS9@O9 8?S CB8>?RK9A<S 
>BA9KAOI GEFDB=EF6 6 E9FP. �9ECDB6B8AO9 E9F< Wi-Fi. &9IAB?B7<< ZigBee < 99 
BEB59AABEF<. &9IAB?B7<S Bluetooth Low Energy < 99 BEB59AABEF<, IEEE 802.15.4, Zeegbee, 
WPAN < WLAN A4 54;9 IP, LPWAN – QA9D7BQHH9>F<6AO9 E9F< 84?PA97B D48<GE4 
89=EF6<S, 6LoWPAN, IEEE 802.11, E<EF9@O < CDBFB>B?O 84?PA9= E6S;< (WAN), EBFB64S 
E6S;P < F9IAB?B7<< 8BEFGC4, LoRA. 

&9@4 5.  4DLDGF<;4FBDO, L?R;O, CDBFB>B?O 6OEB>B7B GDB6AS 6 �AF9DA9F9 69M9=. 
(GA>J<< @4DLDGF<;4J<<. #D<AJ<CO CDB7D4@@AB-BCD989?S9@OI E9F9= SDN. 

�OEB>BGDB6A96O9 CDBFB>B?O MQTT, CoAP. 

&9@4 6. "5?4KAO9 < FG@4AAO9 6OK<E?9A<S. 
&BCB?B7<< B5?4>4 < FG@4A4. "5D45BF>4 84AAOI 6 �AF9DA9F9 �9M9=. 1F4?BAA4S 

B5?4KA4S 4DI<F9>FGD4 BF A4J<BA4?PAB7B <AEF<FGF4 EF4A84DFB6 < F9IAB?B7<= (NIST) < 
@9:8GA4DB8AB7B F9?9>B@@GA<>4J<BAAB7B EBR;4 (ITU-T). #D<@9DO EB5<D49@OI < 
B5D454FO649@OI 84AAOI 6 IoT-E<EF9@4I.  B89?P B5?4KAOI E9D6<EB6. "5?4KA4S 
4DI<F9>FGD4 OpenStack. �BAJ9CJ<S FG@4AAOI 6OK<E?9A<=. %I9@O FG@4AAOI 6OK<E?9A<=. 
�A4?<F<>4 84AAOI < @4L<AAB9 B5GK9A<9 6 B5?4>9 < 6 FG@4A9. #D<@9A9A<9 B5?4KAOI 
F9IAB?B7<= < E9D6<EAB-BD9AF<DB64AAOI 4DI<F9>FGD 6 �AF9DA9F9 �9M9=. #D<@9DO 
B5?4KAOI C?4FHBD@ < E9D6<EB6 8?S B5D45BF>< < ID4A9A<S 84AAOI, CB?GK49@OI BF IoT-

E<EF9@. 

&9@4 7. "5;BD CD<?B:9A<= �AF9DA9F4 69M9=. 

!4F9?PAO9 E9F<. '@AO= 8B@. '@AB9 ;84A<9. '@AO= 7BDB8. �A8GEFD<4?PAO= 
<AF9DA9F 69M9=. �B7<EF<>4, FD4AECBDF, FBD7B6?S. �<89BA45?R89A<9. �8D46BBID4A9A<9. 
"5D454FO64RM4S CDB@OL?9AABEFP. �B5O64RM4S CDB@OL?9AABEFP. 1A9D79F<K9E>4S 
<AHD4EFDG>FGD4. &D4AECBDFA4S <AHD4EFDG>FGD4. "5D4;B64A<9. (<A4AEB6O9 GE?G7<. 
%FDB<F9?PEF6B. �BDB8E>B9 IB;S=EF6B. %9?PE>B9 IB;S=EF6B < �#�. %BJ<4?PA4S EH9D4. 

9. &5:CM89 :>=B@>;P ?> 48AF8?;8=5 

&9>GM<= >BAFDB?P CB 8<EJ<C?<A9 CDB6B8<FES CGF9@ >BAFDB?S CBE9M49@BEF<, 
CDB6989A<S >BAFDB?PAOI D45BF, F9EFB6 CB ?9>J<BAAB@G @4F9D<4?G, D9H9D4FB6 CB 
F9@4@, 6OCB?A9A<S < CD9;9AF4J<< 8B@4LA<I ;484A<= < H<>E<DG9FES 6 HBD@9 >BAFDB?PAB= 
FBK>< A9 @9A99 B8AB7B D4;4 6 E9@9EFD. 



10. �>@я4>: ?@>2545=8я 8 :@8B5@88 >F5=820=8я ?@><56CB>G=>9 0BB5AB0F88 

�4K9F CDB6B8<FES 6 C<EP@9AAB= HBD@9 CB 5<?9F4@. �<?9F EB89D:<F F9BD9F<K9E><= 
6BCDBE. #DB8B?:<F9?PABEFP ;4K9F4 1,5 K4E4.  

#D<@9DAO= C9D9K9AP F9BD9F<K9E><I 6BCDBEB6 
1. "5BDG8B64A<9 <AF9DA9F4 69M9=. 
2. �DI<F9>FGD4 <AF9DA9F4 69M9= BF @9:8GA4DB8AB7B F9?9>B@@GA<>4J<BAAB7B EBR;4 

(ITU-T) < 6E9@<DAB7B HBDG@4 <AF9DA9F4 69M9= (IWF – IoT World Forum). 

3. �4D<4AFO CB8>?RK9A<S CD98@9FB6 H<;<K9E>B7B @<D4 (69M9=) > E9FS@ C9D984K< 
84AAOI. 

4. %D98EF64 <89AF<H<>4J<< 69M9=. 
5. %D98EF64 <;@9D9A<S E6989A<= B 6A9LA9= ED989 6 @4L<ABK<F49@O9 84AAO9 
(E9AEBDO, 84FK<><). 

6. #DBFB>B?O 5?<:A9= < 84?PA9= E6S;<. 
7. �DI<F9>FGDAO9 BEB59AABEF< CDBFB>B?B6 GDB6AS B5@9A4 EBB5M9A<S@< 6 <AF9DA9F9 
69M9=. 

8. )4D4>F9D<EF<>4 CDBFB>B?B6 <AF9DA9F4 69M9= CB BI64FG CDBEFD4AEF64, E>BDBEF<  
C9D984K<, QA9D79F<K9E>B@G B59EC9K9A<R. 

9. %D46A<F9?PAO9 4A4?<; CDBFB>B?B6 <AF9DA9F4 69M9= BEAB64AAOI A4 EBB5M9A<SI 
(F<C4 «<;84F9?P-CB8C<EK<>») < A4 E9EE<SI (F<C4 >?<9AF-E9D69D). 

10. )4D4>F9D<EF<>4 A4F9?PAOI E9F9= (BAN). 

11. )4D4>F9D<EF<>4 E9F9= 5?<:A97B D4EEFBSA<S (NFC). 

12.  )4D4>F9D<EF<>4 C9DEBA4?PAOI E9F9= (PAN). 

13. �BAJ9CJ<S B5?4KAOI E9D6<EB6. 
14.  B89?< B5?4KAB7B B5E?G:<64A<S (SaaS, PaaS, IaaS). 

15. 1F4?BAA4S B5?4KA4S 4DI<F9>FGD4 NIST – National Institute of Standards and 

Technology. 

16. 1F4?BAA4S B5?4KA4S 4DI<F9>FGD4 ITU-T. 

17.  B89?P FG@4AAOI 6OK<E?9A<= (Fog Computing <?< Fogging). 
18. %D46A9A<9 B5?4KAOI < FG@4AAOI 6OK<E?9A<=. 

19. �A4?<; < @4L<AAB9 B5GK9A<9 – 6 B5?4>9 < FG@4A9. 
20. �9;BC4EABEFP <AF9DA9F4 69M9=. 

21. #D<?B:9A<S <AF9DA9F4 69M9=. 
22. �9;BC4EABEFP <AF9DA9F4 69M9=. 

11. 'G51=>-<5B>48G5A:>5 >15A?5G5=85 

4) 1?9>FDBAAO= GK95AO= >GDE CB 8<EJ<C?<A9 6 Q?9>FDBAAB@ GA<69DE<F9F9 
«Moodle» - https://moodle.tsu.ru/course/view.php?id=00000 

5) "J9ABKAO9 @4F9D<4?O F9>GM97B >BAFDB?S < CDB@9:GFBKAB= 4FF9EF4J<< CB 
8<EJ<C?<A9 (#D<?B:9A<9 1). 

6) #?4A E9@<A4DE><I / CD4>F<K9E><I ;4ASF<= CB 8<EJ<C?<A9 CD<6989A 6 
Q?9>FDBAAB@ GA<69DE<F9F9 «Moodle». 

7)  9FB8<K9E><9 G>4;4A<S CB CDB6989A<R ?45BD4FBDAOI D45BF CD<6989AO 6 
Q?9>FDBAAB@ GA<69DE<F9F9 «Moodle». 

8)  9FB8<K9E><9 G>4;4A<S CB BD74A<;4J<< E4@BEFBSF9?PAB= D45BFO EFG89AFB6 
BC<E4AO 6 Q?9>FDBAAB@ GA<69DE<F9F9 «Moodle». 
 

12. �5@5G5=P CG51=>9 ;8B5@0BC@O 8 @5AC@A>2 A5B8 �=B5@=5B 

4) BEAB6A4S ?<F9D4FGD4: 
– �4D4@9AE><I �. #., �DF9@P96 �. �. �AF9DA9F 69M9=. �EE?98B64A<S < B5?4EFP 

CD<@9A9A<S / �.#. �4D4@9AE><I [< 8D.]. –  .: �AHD4- , 2018. – 188 E. 

https://moodle.tsu.ru/course/view.php?id=00000


– �< #. �DI<F9>FGD4 <AF9DA9F4 69M9= / #. �<. –  .: � � #D9EE, 2019. – 454 E. 
–  4>4DB6 %.�. Aurdino Uno < Raspberry Pi 3: BF EI9@BF9IA<>< > <AF9DA9FG 69M9= / 

%.�.  4>4DB6. –  .: � � #D9EE, 2018. – 204 E. 
 

5) 8BCB?A<F9?PA4S ?<F9D4FGD4: 
– �B?P8LF9=A �.%. �AHB>B@@GA<>4J<BAAO9 E9F< < E<EF9@O / %#5.: �)�-

#9F9D5GD7, 2019. – 208 E. 
– $<; �:. "5?4KAO9 6OK<E?9A<S / %#5.: �)�-#9F9D5GD7, 2011. – 288 E. 
 

6) D9EGDEO E9F< �AF9DA9F: 
– BF>DOFO9 BA?4=A->GDEO 

– A developer's guide to the Internet of Things (IoT) [1?9>FDBAAO= D9EGDE]. – $9:<@ 

8BEFGC4 > E4=FG: http://internetofthingsguide.com/ (84F4 B5D4M9A<S: 10.06.2019). 

– Internet of Things (IoT) [1?9>FDBAAO= D9EGDE]. – $9:<@ 8BEFGC4 > E4=FG: 
http://www.cisco.com/c/en/us/solutions/internet-of-things/overview.html (84F4 B5D4M9A<S: 
10.06.2019). 

– IoT Overview Handbook [1?9>FDBAAO= D9EGDE]. – $9:<@ 8BEFGC4 > E4=FG: 
http://postscapes.com/internet-of-things-handbook IoT University: Internet of Things Online 

Courses & Training - https://www.iotu.com/ (84F4 B5D4M9A<S: 10.06.2019). 

– Internet Of Things News [1?9>FDBAAO= D9EGDE]. – $9:<@ 8BEFGC4 > E4=FG: 
http://www.theinternetofthings.eu/ (84F4 B5D4M9A<S: 10.06.2019). 

 

13. �5@5G5=P 8=D>@<0F8>==OE B5E=>;>389 

4) ?<J9A;<BAAB9 < E6B5B8AB D4ECDBEFD4AS9@B9 CDB7D4@@AB9 B59EC9K9A<9: 
– Microsoft Office Standart 2013 Russian: C4>9F CDB7D4@@. �>?RK49F CD<?B:9A<S: 

MS Office Word, MS Office Excel, MS Office PowerPoint, MS Office On-eNote, MS Office 

Publisher, MS Outlook, MS Office Web Apps (Word Excel MS PowerPoint Outlook); 

– CG5?<KAB 8BEFGCAO9 B5?4KAO9 F9IAB?B7<< (Google Docs, 3A89>E 8<E> < F.C.). 
 

5) <AHBD@4J<BAAO9 ECD46BKAO9 E<EF9@O: 
– 1?9>FDBAAO= >4F4?B7 !4GKAB= 5<5?<BF9>< &�' – 

http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system  

– 1?9>FDBAA4S 5<5?<BF9>4 (D9CB;<FBD<=) &�' – 
http://vital.lib.tsu.ru/vital/access/manager/Index  

– 1�% �4AP – http://e.lanbook.com/     

– 1�% �BAEG?PF4AF EFG89AF4 – http://www.studentlibrary.ru/   

– "5D4;B64F9?PA4S C?4FHBD@4 2D4=F – https://urait.ru/  

– 1�% ZNANIUM.com – https://znanium.com/ 

– 1�% IPRbooks – http://www.iprbookshop.ru/ 

 

6) CDBH9EE<BA4?PAO9 54;O 84AAOI: 
– 'A<69DE<F9FE>4S <AHBD@4J<BAA4S E<EF9@4 $"%%�3 – https://uisrussia.msu.ru/ 

– �8<A4S @9:698B@EF69AA4S <AHBD@4J<BAAB-EF4F<EF<K9E>4S E<EF9@4 (� �%%) – 
https://www.fedstat.ru/ 

14. М0B5@80;P=>-B5E=8G5A:>5 >15A?5G5=85 

�G8<FBD<< 8?S CDB6989A<S ;4ASF<= ?9>J<BAAB7B F<C4. 
�G8<FBD<< 8?S CDB6989A<S ;4ASF<= E9@<A4DE>B7B F<C4, <A8<6<8G4?PAOI < 

7DGCCB6OI >BAEG?PF4J<=, F9>GM97B >BAFDB?S < CDB@9:GFBKAB= 4FF9EF4J<<. 

http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
http://vital.lib.tsu.ru/vital/access/manager/Index
http://e.lanbook.com/
http://www.studentlibrary.ru/
https://urait.ru/
https://znanium.com/
http://www.iprbookshop.ru/
https://uisrussia.msu.ru/


#B@9M9A<S 8?S E4@BEFBSF9?PAB= D45BFO, BEA4M9AAO9 >B@CPRF9DAB= F9IA<>B= < 
8BEFGCB@ > E9F< �AF9DA9F, 6 Q?9>FDBAAGR <AHBD@4J<BAAB-B5D4;B64F9?PAGR ED98G < > 
<AHBD@4J<BAAO@ ECD46BKAO@ E<EF9@4@. 

�G8<FBD<< 8?S CDB6989A<S ;4ASF<= ?9>J<BAAB7B < E9@<A4DE>B7B F<C4 
<A8<6<8G4?PAOI < 7DGCCB6OI >BAEG?PF4J<=, F9>GM97B >BAFDB?S < CDB@9:GFBKAB= 
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