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 ! "#$%&'()! #*%+'&! ,-$$./-"-01#! %+2#,".3.4'5*6! $2#,)'(&! )*+7! 1./"68(+%! "#$%&'()! *)*/+95*'%.:! ;96!
*)0.*1#<#! */-=+.9+*'.! /#"62! +$! $2#,)''68! ,.$#%#>! #*%+'&?! %.39&%&8! @! #%#9#2+1168! +1A#"8.=+B1#-
(#8)1+(.=+B1&8&! '-71#9#<+68&?! .! '.(#3! "#$%&'#(! 1.%&(+%! %+951#! #"+@1')%.'&*6! %! +1A#"8.=+B1#8)! /"#*'#"+?!
"#$/+$1.%.'&!/"#,9-8)!'.!#/-".'&%1#!/"&B8.'&!"+C-116:!D-9&(&B!/#'-1=+.9!)!=5#8)!1./"68()!1.2.@!(#1=-/=+6!
STEM. 

Smart-'-71#9#<+>! 1.! *5#<#21+C1+B! 2-15?! %3-! 1-! @! 1#%&1(#4:! D#1&! C&"#(#! %/"#%.23)4'5*6! '.!
$.*'#*#%)4'5*6! )! /-2.<#<+01+B! /".('&=+:! E-"-2! *)0.*1&8! %&(9.2.0-8! /#*'.@! "62! %.39&%&7! $.%2.15?! 6(+!
1-#,7+21#!%&"+C&'&?!F#,!$"#,&'&!1.%0.951&B!/"#=-*!=+(.%&8?!'%#"0&8!'.!'.(&8?!F#!$.2#%#951&'&!%*+!/#'"-,&!
*)0.*1#<#!)016:! !$%G6$()!$!=&8?!%+2,)%.4'5*6! +*'#'1+! $8+1&!)!/"#=-*+!%&(9.2.116!2&*=&/9+1! +$!$.*'#*)%.1168!
*)0.*1&7! +1A#"8.=+B1&7! '-71#9#<+B:! H"+8! '#<#?! %&(#"&*'.116! IJKLM-'-71#9#<+B! %! /"#=-*+! 1.%0.116! 2.@! $8#<)!
,+95C!C&"#(#!+!/#%1#=+11#!"#$("&'&!'%#"0&B!/#'-1=+.9!(#31#<#!B#<#!)0.*1&(.! [4?!N:OP:! Q*1)@!1&$(.!/+27#2+%!2#!
%&$1.0-116!IJKLM-1.%0.116!'.!B#<#!#"<.1+$.=+>!1.!#*1#%+! %/"#%.23-116!2-6(&7!IJKLM-+11#%.=+B!)!1.%0.951&B!
/"#=-*!/-2.<#<+01#<#!)1+%-"*&'-')![1].

R1.9+$! 1.)(#%&7! /".=5! %+'0&$161&7! +! $."),+31&7! .%'#"+%! SR: T: D.*&9-1(#?! T: E: U)B1&=5(.?!
T: V: V9.$)1#%.?! W: D: ;+2-1(#?! Q: D: H#*-1(#?! X: D: Y#"$-?! T: D: Z-8-1+7+1.?! [: Y: Z8&"1#%.-\"&,)95*5(.?!
Q: R: \%-"2#79+,?! D: E: \&7#8&"#%?! X: D: \&7#8&"#%.?! Z: D: ](),#%?! ^: Doran, T. Chan, J. Hwang, J. Hidasi, 
T. Malon, R. _`Labc?! 6(+! *'#*)4'5*6! IJKLM-/+27#2+%! )! 1.%0.11+?! /#(.$)@?! F#! /+2! IJKLM-#*%+'#4! 8.4'5! 1.! )%.$+!
8#2-95!1#%#>!*&*'-8&!#*%+'&!S/#0.'(#%#>?!*-"-215#>?!%&F#>?!/+*962&/9#81#>?!2#2.'(#%#>!#*%+'&c?!F#!,.$)@'5*6!
1.!(#8/9-(*1#8)!%&(#"&*'.11+!%!1.%0.951#8)!/"#=-*+!*)0.*1&7!+1A#"8.=+B1#-(#8)1+(.=+B1&7!'-71#9#<+B:

Z)0.*1+!*A-"&!942*5(#>!2+6951#*'+!0.*'#!,.$)4'5*6!1.!/"#-(')%.11+:!E"#-(')%.116!#"<.1+01#!%/&*)@'5*6!
+! %! #*%+'1+B! /"#=-*:! Z.8#*'+B1-! $2#,)%.116! $1.15?! *&*'-8.'&$.=+6! >7?! 8#39&%+*'5! #"+@1')%.'&*6! %!
+1A#"8.=+B1#8)!/"#*'#"+?!,.0&'&!/"#,9-8)!+!/"&B8.'&!"+C-116!%+2,)%.@'5*6!*.8-!0-"-$!8-'#2!/"#-('):!d#<#!
$.*'#*)%.116! 296! "#$"#,(&! /"#A-*+B1&7! */-=()"*+%! )! %&F&7! 1.%0.951&7! $.(9.2.7! 8#3-! /#(".F&'&! 6(+*'5!
1.%0.116?!2.'&!/#C'#%7!)!"#$%&'#(!#*%+'1+7!'-71#9#<+B?!#*#,9&%#?!)!1./"68()!Iefg_-#*%+'&! +$!%&(#"&*'.1168!
Smart-'-71#9#<+B:!  01+! S*')2-1'&c! #'"&8)4'5! /".('&01+! 1.%&0(&?! F#! 8#3)'5! $"#,&'&! 3&''6! /"#*'+C-:! Z-"-2!
'.(&7!/"#-('+%!– *'%#"-116!hi#$)81#<#!,)2&1()jk!_lml!IJKLM!n`opa:

 !"#$ *'.''+! @! 2-8#1*'".=+6! "#$"#,(&! /"#-(')! Mini Smart House – 8#2-9+! 2#8)! 8.B,)'15#<#! $!
"+$1#8.1+'1&8&!'-71#9#<+68&!$")01#<#!B#<#!(-")%.116!'.!$!%&(#"&*'.1168!%+21#%94%.951&7!23-"-9!296!B#<#!
3&%9-116 [2].

E-"C#0-"<#%&8&! $.%2.1168! /"#-(')! _lml! IJKLM! n`opa! ,)9#! B#<#! /"#-(')%.116! S"#$"#,(.! ("-*9-116?!
%&<#'#%9-116! )*+7! -9-8-1'+%! (#1*'")(=+>?! *(9.2.116! 8.(-')! ,)2&1()c:! X-#,7+21#4! )8#%#4! *'.9&! 1.%&(&!
/"#<".8)%.116! )! *-"-2#%&F+! Zqq:! T*1#%1&8! -'./#8! %&*')/&9.! "-.9+$.=+6! #,2)8.1&7! '-71#9#<+B! (-")%.116!
h"#$)81&8!,)2&1(#8j:

T*1#%1#4! A)1(=+@4! ,)25-6(#>! SMART-*'")(')"&! @! "-.<)%.116! 1.! 1.%(#9&C1@! *-"-2#%&F-! +! $8+1.! %!
15#8)! $.! 2#/#8#<#4! 2.'0&(+%?! *&<1.9+%?! (#8)1+(.=+B! '.! +1C&7! +1'-<"#%.1&7! )! 1->! -9-8-1'+%! [3, c. 27]. 
r2+B*14@'5*6! '.(-! "-.<)%.116! $.%26(&! "-.9+$.=+>! /"#<".81#<#! (#2):! ;96! /"#<".8)%.116! Arduino
%&(#"&*'#%)@'5*6 8#%. /"#<".8)%.116 Zqq:

Arduino Uno – =-! C&"#(#! %&(#"&*'#%)%.1.! /9.'.! 8+("#(#1'"#9-"+%! $! %+2("&'&8! (#2#8! 1.! ,.$+!
8+("#(#1'"#9-".!geJasKtuvw:! !B#<#!*(9.2!%7#2&'5!%*-!1-#,7+21-!296!$")01#>!"#,#'&!$!8+("#(#1'"#9-"#8k!xy!
=&A"#%&7! %7#2+%! z! %&7#2+%! S$! 1&7! {! 8#3)'5! %&(#"&*'#%)%.'&*6! %! 6(#*'+! |QY-%&7#2+%c?! {! .1.9#<#%&7! %7#2+%?!
(%."=#%&B! "-$#1.'#"! 1.! x{! YV=?! "#$}@8! ~I�?! "#$}@8! 3&%9-116?! "#$}@8! 296! /"#<".8)%.116! %*-"-2&1+! *7-8&!
S��Iwc!+!(1#/(.!*(&2.116:!;96!/#0.'()!"#,#'&!$!/"&*'"#@8!2#*&'5!/"#*'#!/#2.'&!3&%9-116!%+2!g�z��-.2./'-".!
.,#!,.'."-B(&?!.,#!/+2(940&'&!B#<#!2#!(#8/}4'-".!$.!2#/#8#<#4!~I�-(.,-94:

C++ – 8#%.! /"#<".8)%.116 %&*#(#<#! "+%16! $! /+2'"&8(#4! (+95(#7! /.".2&<8! /"#<".8)%.116: #,}@('1#-
#"+@1'#%.1#>, )$.<.951-1#> '.! /"#=-2)"1#>:! Y#%)! %&(#"&*'#%)4'5! 296! *&*'-81#<#! /"#<".8)%.116?! "#$"#,(&!
/"#<".81#<#! $.,-$/-0-116?! 1./&*.116! 2".B%-"+%?! /#')31&7! *-"%-"1&7! '.! (9+@1'*5(&7! /"#<".8?! .! '.(#3! 296!
"#$"#,(&!"#$%.3.951&7!/"#<".8?!1./"&(9.2?!%+2-#+<#"!�5].

 ! '.,9&=+ x! /"#2-8#1*'"#%.1#! "#$"#,9-1+ *7-8&! $G@21.116! 296! "-.9+$.=+>! #*1#%1&7! '-71#9#<+B!
(-")%.116!h"#$)81&8!,)2&1(#8j 1.!#*1#%+!Arduino:!](!.95'-"1.'&%1-!23-"-9#!3&%9-116!%!Mini Smart House
%&(#"&*'#%)@'5*6!*#1601.!,.'."-6?!6(.!8#3-!,)'&!%&(#"&*'.1.!296!/+2$."62(&!Power Bank.
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U+95C+*'5!IJKLM!n`opa!*'%#"44'5*6!1.!#*1#%+!#21#<#!
$!'"5#7!1.B/#/)96"1+C&7!/"#'#(#9+%!$%G6$()k!�ls�aa?!�l�l!'.!
�boaM``M�:! D! 1.C#8)! /"#-('+! _lml! IJKLM! n`opa! 8&!
%&(#"&*'#%)@8#!�boaM``M�

D! /"#-('+! _lml! IJKLM n`opa! /"&(9.2#8! "-.9+$.=+>!
H#1'"#94! ,-$/-(&! @! "#$"#,(.! *&<1.9+$.=+>:! ;96! =5#<#! 8&!
%&(#"&*'#%)@8#!gL�olm`?!<-"(#1#%&B!2.'0&(?!2&1.8+(!S/G@$#c:!
;.'0&(!1.2*&9.@!-9-('"&01&B!*&<1.9!/"&!%+2("&''+!2%-"-B!
1.!gL�olm`?!$!6(#<#!/#2.@'5*6!$%)(

;96! "-.9+$.=+>! '-71#9#<+>! H#1'"#94! #*%+'9-1168!
S$")01#<#!%(940-116! +! %&(940-116! *%+'9.?!1-!/+27#260&!2#!
%&8&(.0.c! )! _lml! IJKLM! n`opa! %&(#"&*'#%)@8#! gL�olm`! '.!
8+("#A#1:! E"&! <#9#*1#8)! 79#/()! %+2,)%.@'5*6! %(940-116!
0&!%&(940-116!*%+'9.

 ! _lml! IJKLM! n`opa! '-71#9#<+6! H9+8.'-(#1'"#95!
"-.9+$)@'5*6! $.%26(&! gL�olm`?! 2.'0&(.! '-8/-".')"&?!
%-1'&96'#".:! gL�olm`! $0&')@! 2.'0&(! '-8/-".')"&! +! (#9&!
%#1.! /+21+8.@'5*6! 2#! /-%1#>! %+28+'(&?! /#2.@! *'")8! 1.!
%-1'&96'#"

D&(#"&*'#%)4'5!)!h"#$)81#8)!,)2&1()j!+!"+$1#8.1+'1+!
-(".1&! 2.1&7:!  ! 1.C#8)! /"#-('+! _lml! IJKLM! n`opa!
$2+B*14@'5*6! %&%-2-116! 2.1&7! 2.'0&(+%! 1.! <#2&11&(:! ;96!
=5#<#! %&(#"&*'#%)@8#! gL�olm`?! -(".1?! 8#2)95! <#2&11&(?!
2.'0&(&

\-71#9#<+6! H#1'"#95! 0&*'#'&! "-.9+$)@'5*6! $.%26(&!
/"#<".8)%.116!2+>!2.'0&(.!1.,9&3-116:!;.'0&(!1.,9&3-116!
A+(*)@! "+%-15! $./#%1-116! *8+'1&(.! +! /#*&9.@! *&<1.9! 1.!
gL�olm`!/"#!B#<#!1./#%1-116!

X.!"&*: x!/"#2-8#1*'"#%.1#!"#$"#,9-1&B!!h"#$)81&B!,)2&1#(j:
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C(12#3#D:! E"#-('! _lml! IJKLM! n`opa! @! $.%-"C-1&8! Ief_-2#*9+23-1168:! i#$"#,9-1&B! '-71#9#<+>! 1-!
'+95(&! <.".1')4'5! ,-$/-()?! (#8A#"'?! -(#1#8+4! '.! -A-('&%1-! )/".%9+116! %9.*1&8! ,)2&1(#8?! .! B! 9-<(#!
8.*C'.,)4'5*6! '.! 1.9.C'#%)4'5*6?! <.".1')40&! -A-('&%1+*'5! %! )/".%9+11+! '.! %&2.'(.7! 1.! #,*9)<#%)%.116!
,)2&1():!

X.! 2.1&B! 0.*! _lml! IJKLM! n`opa! /"-2*'.%96@'5*6! *-"-2! +1C&7! /"#-('+%?! "#$"#,9-1&7! *')2-1'.8&!
(.A-2"&! +1A#"8.'&(&! '.! 8-'#2&(&! >>! 1.%0.116! �6].  ! /-"*/-('&%+! "#$"#,(.! -1-"<#$,-"+<.40&7! '-71#9#<+B! '.!
1.(#/&0-116!"-*)"*+%!Q1'-"1-'!"-0-B:

EFGHIJGKIJ
1. U.9&( X: i:! i-.9+$.=+6! #*%+'1+7!Smart-+11#%.=+B! %! /-2.<#<+01#8)! )1+%-"*&'-'+! z! X: i: U.9&(! zz! X.)(#%&B!

0.*#/&*! X.=+#1.951#<#! /-2.<#<+01#<#! )1+%-"*&'-')! +8-1+! Y:! E:! ;".<#8.1#%.:! Z-"+6! uk! H#8/G4'-"1#-
#"+@1'#%.1+!*&*'-8&!1.%0.116k!$,:!1.)(:!/".=5:!— H&>%k!D&2-%#!XE ! +8-1+!Y:!E:!;".<#8.1#%.?!u�x�:!—
D&/:!xO!Su{c:!— Z:!x�y-108.

2. U.9&( X: i:?! W-F)( Z: T:?! �"&2"&7 D: H:! i#$"#,(.! Ief_-/"#-(')! h_lml! IJKLM! n`opaj — 2018. —
��9-('"#11&B!"-*)"*P:!— i-3&8!2#*')/)k!http://conf.fizmat.tnpu.edu.ua/article/144/.

3. H.2-8+6 Y: �:?!  8.1-=5 D: T:! D&(#"&*'.116! Z8."'-'-71#9#<+B! )! *.8#*'+B1+B! "#,#'+! *')2-1'+%! %&F&7!
1.%0.951&7!$.(9.2+%!zz!\-#"+6!+!/".('&(.!2&*'.1=+B1#<#!1.%0.116!)!/"#A-*+B1+B!#*%+'+:!— u�x�?!*:!u{-30, 
c. 27.

4. H)9.<+1!D:!E:!Q1A#"8.=+B1+!'-71#9#<+>!%!*A-"+!#*%+'&!z!D:!E:!H)9.<+1:!— Y:k!]1)*-H:!u��y:!— uyv!*:?!N:O:
5. Y.'-"+.9&! D+(+/-2+>! — 2018 — ��9-('"#11&B! "-*)"*P:! — i-3&8! 2#*')/)k!

https://uk.wikipedia.org/wiki/C%2B%2B.
6. STEM-��X\i:!— 2018. — ��9-('"#11&B!"-*)"*P:!— i-3&8!2#*')/)k!�MM�kzz�K�lm�:Mm�o:a�o:oKz:

()*+,-./+)%0'%

 !"#$%&'(#)*+%,&#(– -$./(9*$:$5&.;#&'(</=.

;<)=$ +'>#$)-<*$+<? $-,-. <)@<? .#A'B#!)#.-;.##/)-)C*$%.") .)

-<D<")#.-;.%E#<")F.*%.@."G)
Z'.''6! /"&*%60-1.! %&*%+'9-114! *)'1#*'+! '.! $8+*')! 2&*'.1=+B1#<#! 1.%0.116! %! C(#9.7! '.! %&F&7!

1.%0.951&7!$.(9.2.7:!E"#.1.9+$#%.1#!%*+!/94*&!'.!8+1)*&!2&*'.1=+B1#<#!1.%0.116:!;96!'#<#?!F#,!%#1#!,)9#!
8.(*&8.951#! -A-('&%1&8?! B#<#! /#'"+,1#! /".%&951#! #"<.1+$)%.'&! $.! 2#/#8#<#4! *&*'-8&! #"<.1+$.=+B1&7?!
'-71+01&7?!/"#<".81&7!'.!8-'#2&01&7!$.7#2+%:!

The article is devoted to the coverage of the essence and content of distance learning in schools and higher 
educational institutions. All the advantages and disadvantages of distance learning are analyzed. In order to make it 


