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>??3@AB2CD>@ ?E@FG8B2 EB<3BH@D>I > 
:3=B8@?J@DJ>> FB!E3@ F?DKL ?B@A>D@D>M, 
?BA@8NCH> L 3><CDA DC B?DB2@ C 5CF8C=DO:>8C > 
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O'9+-"%+ ?.8. 
8C58CQBGFC ?>DG@G>P@?F>L EBALBAB2 F 8C5A@3@D>R 
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BQ]@FGB2 ? EB!BHTR :B3A?FBEC > ?!C8G:BDC.  
?)-",1&/+ F.?., ?&9&$&/ !.>.  
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Секция «Междисциплинарные исследования» 

 

ИССЛЕДОВАНИЕ СПЕКТРОВ ПОГЛОЩЕНИЯ И ФЛУОРЕСЦЕНЦИИ 
КОМПЛЕКСНЫХ СОЕДИНЕНИЙ СОДЕРЖАЩИХ ЛИГАНД НА 
ОСНОВЕ АЗАКРАУНЭФИРА И КУМАРИНА С РАЗЛИЧНЫМИ 

КАТИОНАМИ МЕТАЛЛОВ. 

 
Эйбатова С.Р. 

<QB= ÇU$"6+ 171È, (. !"#$%+ 
 

Руководители:  Черниченко Н.М. 
 

D+  "#/"%. #".*&/./&', #"*.,\+[&^ $+$"' --" $"",*&/&,)Z[&' Y,+(1./- 
& Y6)","Y",/)Z (,)WW) % $+X.#-%. #&(/+6;/"', 1"\/" #"4*+%+-; 
Y6)",.#S./-/0. & $"6",&1.-,&X.#$&. 1"6.$)67,/0. W,"90 & #./#",0 /+ 
,+46&X/0. #)9#-,+-0. G+$&. %.[.#-%+ 1"()- W"(6"[+-; #%.- /+ /.$"-",0^ 
*6&//+^ %"6/, X-" 1"\/" 4+,.(&#-,&,"%+-; /+ #W.S&+6;/0^ W,&9",+^ & 
W,.*#-+%&-; % %&*. #W.$-,+. 

Цель работы: &4)X&-; %6&7/&. /.$"-",0^ 1.-+66"% /+ #W.$-,+6;/0. 
^+,+$-.,&#-&$& 6&(+/*+. 
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?W.$-,0 Y6)" ,.#S./S&& &##6.*).1"("     
%.[.#-%+ # ,+46&X/01& $+-&"/+1& 1.-+66"% 
W,.*#-+%6./0 /+ (,+Y&$+^.   

 

 

 

2 &-"(. ,+##1+-,&%+.1". /+1& %.[.#-%" /. 1"\.- 90-; &#W"6;4"%+/" % 
$+X.#-%. #./#",+ /+ ,+##1+-,&%+.10. /+1& 1.-+660, -+$ $+$ "/" &41./76"#; # 
1/"(&1& &4 / &^, /" .(" 1"\/" &#W"6;4"%+-; % $+X.#-%. 1"6.$)67,/"' W,"90 /+ 
$+-&"/0 Ca2+ , Co2+,  Cd 2+,  In 3+, Mg2+ & Zn2+.  
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РАЗРАБОТКА СИНТЕТИЧЕСКИХ ПОДХОДОВ К РАЗДЕЛЕНИЮ 
ДИСПИРОИНДОЛИНОНОВ НА СТЕРЕОИЗОМЕРЫ 

 
Кузнецова М.В., Кузнецов М.В. 

3+9",+-",&7 9&"6"(&X.#$& +$-&%/0^ #".*&/./&'  
^&1&X.#$"(" Y+$)6;-.-+ !<=  &1./& !.2.3"1"/"#"%+ ,  

<QB= (","*+ !"#$%0  ÇU$"6+ 171È  
 

Руководители: Барашкин А. А.,  
Тиханушкина В. Н.  

 
B/$"6"(&X.#$&. 4+9"6.%+/&7 7%67Z-#7 "*/"' &4 #+10^ X+#-0^ W,&X&/ 

#1.,-/"#-& % 1&,.. B*/&1& &4 /+&9"6.. W.,#W.$-&%/0^ 1.-"*"% 6.X./&7 
W"*"9/0^ 4+9"6.%+/&' 7%67Z-#7 W"*^"*0, "#/"%+//0. /+ %"4*.'#-%&& /+ 
Y)/$S&Z 9.6$+ p53, $"-",0' )X+#-%).- % 1.^+/&41+^ $6.-"X/"' (&9.6& & % 
/+#-"7[.. %,.17 +$-&%/" &4)X+.-#7. 5/+X./&. _/+/-&"1.,"%, 1"6.$)6 # 
"*&/+$"%01& ^&1&X.#$&1& #%"'#-%+1&, "X./; %.6&$": "*&/ &4 /&^ 1"\.- 90-; 
6.$+,#-%"1, + *,)("' 90-; 7*"1, &1.//" W"_-"1) "X./; %+\/" &^ ,+4*.67-;. 
J.6; ,+9"-0 4+$6ZX+.-#7 % W"&#$. &/(&9&-","% 9.6"$-9.6$"%"(" 
%4+&1"*.'#-%&7 p53-MDM2, #&/-.4+ 5-+,&6&*./4+1.[.//0^, 2 --&"(&*+/ -"&/"% 
*&#W&,"&/*"6&/"/"% # *"W"6/&-.6;/01 ^&,+6;/01 S./-,"1, "W-&1&4+S&& 
1.-"*&$& & W"*9",. )#6"%&' *67 .(" ,+4*.6./&7 /+ #-.,."1.,0.  

2 /+#-"7[.' ,+9"-. 906+ W,"%.*./+ "W-&1&4+S&7 1.-"*&$& ,+4*.6./&7 
W"6)X.//"(" *&#W&,"&/*"6&/"/+ /+ *&+#-.,."1.,/0. W+,0 
W.,.$,&#-+66&4+S&.' &4 #W&,-+. 2 $+X.#-%. ,+#-%",&-.6.' *67 
W.,.$,&#-+66&4+S&& %0#-)W+6& _-+/"6 & #&#-.1+ _-+/"6/%"*+. Q06" 
)#-+/"%6./", X-" /+&6)XV&. ,.4)6;-+-0 W" ,+4*.6./&Z *&+#-.,."1.,"% 
*"#-&(+Z-#7 W,& &#W"6;4"%+/&& 80% EtOH. G+$&1 "9,+4"1, % *+//"' ,+9"-. 
906 #&/-.4&,"%+/ *&#W&,"&/*"6&/"/ # *"W"6/&-.6;/01 #-.,."S./-,"1, 
$"-",0' 906 ,+4*.6./ /+ #-.,."&4"1.,0. 2#. W"6)X.//0. % /+#-"7[.' ,+9"-. 
#".*&/./&7 906& %0*.6./0 % &/*&%&*)+6;/"1 %&*., &^ #-,)$-),+ 906+ 
*"$+4+/+ W,& W"1"[& *+//0^ >F -#W.$-,"#$"W&&, I!8 -#W.$-,"#$"W&& & !+##-
#W.$-,"1.-,&&.  

D+)X/+7 4/+X&1"#-; &##6.*"%+/&7 4+$6ZX+.-#7 % #"4*+/&& _YY.$-&%/"(" 
#W"#"9+ ,+4*.6./&7 9&"6"(&X.#$& +$-&%/0^ 1"6.$)6 /+ _/+/-&"1.,0 *67 
)%.6&X./&7 9&"6"(&X.#$"' +$-&%/"#-& W,.W+,+-+ 9.4 &#W"6;4"%+/&7 2ONL # 
^&,+6;/"' Y+4"'.  

3&-.,+-),+  
1. (Чумаков П. М. Q.6"$ ,53 & .(" )/&%.,#+6;/0. Y)/$S&& % 

1/"("$6.-"X/"1 ",(+/&41., 2007, -. 47,#-,.3 -14). 
2. (C.V. Galliford, K.A. Scheidt .Pyrrolidinyl-Spirooxindole Natural Products as 

Inspirations for the Development of Potential Therapeutic Agents,2007,v. 46,p. 
8751). 
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УСТОЙЧИВОСТЬ ДЕКОРАТИВНЫХ ОКСИДНЫХ СЛОЕВ НА 
ПОВЕРХНОСТИ ЖЕЛЕЗА-АРМКО, РИСКИ ИХ РАЗРУШЕНИЯ. 
 

Калашников Р.Н.,  Зудин Ф.А. 
>/#-&-)- Y&4&X.#$"' ^&1&& & _6.$-,"^&1&& &1. C.D. :,)1$&/+ 8CD 

<QB= (. !"#$%0 ÇU$"6+ 171È 
 

Руководитель: к.п.н. Блохина В. А. 
Консультант: к.х.н. Жильцова О.А. 

 
Замысел проекта 4+$6ZX+6#7 % _$#W.,&1./-+6;/"' W,"%.,$. 

$",,"4&"//"(" W"%.*./&7 *+//0^ "9,+4S"% % )#6"%&7^ +(,.##&%/0^ \&*$&^ 
$",,"4&"//0^ #,.*.   

Цель W,".$-/"' ,+4,+9"-$&: &4)X./&. "W-&1+6;/0^ )#6" %&' *67 
&#W"6;4"%+/&7 *.$",+-&%/0^ $",,"4&"//"#-"'$&^ W"$,0-&' "$#&*"% \.6.4+ /+ 
"9,+4S+^ \.6.4+ -+,1$" & ,&#$& &^ _$#W6)+-+S&&. 

!.-"*0 & &/#-,)1./-+,&': 1.-"*0 &##6.*"%+/&7 _6.$-,"^&1&X.#$&^ 
#%"'#-% 1.-+66"% & #W6+%"%, W"-./S&"#-+-, "9",)*"%+/&., W,&("*/". *67 
W,"%.*./&7 _6.$-,"^&1&X.#$"(" &##6.*"%+/&7 % $+W6. ,+#-%",+, S&Y,"%"' 
1&$,"#$"W.  

O$#W.,&1./- W,"%"*&6& % $+W6. ,+#-%",+ 3% H2SO4 & 3% NaCl:  
¥ Y&$#&,"%+6+#; &41././&7 W"-./S&+6"% $",,"4&& /+ W"%.,^/"#-& 

"9,+4S"% %" %,.1./& % %"*/0^ ,+#-%",+^ _6.$-,"6&-"% # ,+46&X/01& 
4/+X./&71& ,D W,& t$"1/ .  

¥ W,"%"*&6&#; $,+-$"#,"X/0. /+96Z*./&. 4+ *&/+1&$"'  ,+4%&-&7 
$",,"4&"//0^ W,"S.##"% # &#W"6;4"%+/&.1 S&Y,"%"(" 1&$,"#$"W+. 

 

 
8&#. 1.   >41././&7 4/+X./&' W"-./S&+6"% $",,"4&& ("- -/"  ^#_) % 

4+%&#&1"#-& "- %,.1./& % 3% H2SO4 /+ "$#&*&,"%+//"' 
W"%.,^/"#-& \.6.4+ -+,1$"  # /+/.#.//01& 1.^+/&X.#$&1& 
W"%,.\*./&71& "$#&*+ (/+ 85 #. $.).  



9 
 

? W"1"[;Z )#-,"'#-%+ "W-&X.#$"(" 1&$,"#$"W+ # S&Y,"%"' 
%&*."$+1.,"' DCM130E 906" "9/+,)\./" &/-./#&%/". W,"-.$+/&. 
$",,"4&"//"(" W,"S.##+ %"$,)( 6"$+6;/"(" W"%,.\*./&7 "$#&*+: 4/+X&-.6;/+7 
#$","#-; $+-"*/"' ,.+$S&& %0*.6./&7 %"*","*+ & ,"#- $"/S./-,+S&& &"/"% 
\.6.4+ Ð +/"*/0' W,"S.##.  

Заключение. 
2 ,+9"-. &##6.*"%+/" %6&7/&. $&#60^ #,.* /+ $",,"4&"//)Z #-"'$"#-; 

*.$",+-&%/0^ "$#&*/0^ W"$,0- &', W"6)X.//0^ /+ W"%.,^/"#-& \.6.4+ -+,1$". 
E"$+4+/" "W+#/"#-; 1.^+/&X.#$&^ W"%,.\*./&' "$#&*/"' W6./$& *67 
$",,"4&"//"' #-"'$"#-& -+$&^ "9,+4S"%. ? &#W"6;4"%+/&.1 S&Y,"%"(" 
1&$,"#$"W+ W"6)X./0 %&4)+6;/0. &66Z#-,+S&& ,+4%&-&7 $",,"4&//0^ 
W,"S.##"% /+ W"%.,^/"#-& *.$",+-&%/0^ "$#&*/0^ W"$,0-&' /+ \.6.4. -+,1$".  

 
3&-.,+-),+  

1. G"1+V"% D.A., P.,/"%+ <.E. G.",&7 $",,"4&& & $",,"4&"//"#-"'$&. 
$"/#-,)$S&"//0. #W6+%0. !"#$%+. >4* -%" Ç!.-+66),(&7È. 1986.    

2. N&6;S"%+ B.C. O$"6"(&X.#$+7 "S./$+ 1.-"*"% W"%.,^/"#-/"' 
1"*&Y &$+S&& $"/#-,)$S&"//0^ 1+-.,&+6"%. // ?9",/&$ -,)*"% !.\*. 
$"/(,.##+ ÇE,"&4%"*#-%". G.^/"6"(&7. O$"6"(&7. Ð E8BG@FÕ 2001È #. 25 

3. N&6;S"%+ B.C. >##6.*"%+/&. $",,"4&& \.6.4+ # &#W"6;4"%+/&.1 S&Y,"%"(" 
1&$,"#$"W+. / R/0' ^&1&$. 2006. ` 2.  

 
 

РИСКИ РАЗРУШЕНИЙ КОРРОЗИОННОСТОЙКИХ ПОКРЫТИЙ НА 
ПОВЕРХНОСТИ УГЛЕРОДИСТОЙ СТАЛИ 

 
Жилкин И.А., Фадеев А.В. 

>/#-&-)- Y&4&X.#$"' ^&1&& & _6.$-,"^&1&& &1. C.D. :,)1$&/+ 8CD 
<QB= (. !"#$%0 ÇU$"6+ 171È 

 
Руководитель: к.п.н. Блохина В. А. 
Консультант: к.х.н. Жильцова О.А. 

 
Цель работы: ?,+%/&-.6;/0' +/+6&4 &/-./#&%/"#-& W,"-.$+/&7 

$",,"4&"//0^ W,"S.##"% /+ W"%.,^/"#-& )(6.,"*&#-"' #-+6&: #%"9"*/"' "- 
W"$,0-&7, # $",,""4&"//"#-"'$&1 W"$,0-&.1, # $",,""4&"//"#-"'$&1 
W"$,0-&.1, &1.Z[&1 6"$+6;/". W"%,.\*./&..  

!.-"*0 & &/#-,)1./-+,&': 1.- "*0 &##6.*"%+/&7 _6.$-,"^&1&X.#$&^ 
#%"'#-% 1.-+66"% & #W6+%"%, W"-./S&"#-+-, "9",)*"%+/&., W,&("*/". *67 
W,"%.*./&7 _6.$-,"^&1&X.#$"(" &##6.*"%+/&7 % $+W6. ,+#-%",+, "W-&X.#$&' 
1&$,"#$"W # S&Y,"%"' %&*."$+1.,"' DCM130E.  

O$#W.,&1./- W,"%"*&6& % $+W6. ,+#-%",+ 10% H2SO4 & 3% NaCl:  



10 
 

1. Y&$#&,"%+6+#; &41././&7 W"-./S&+6"% $",,"4&& /+ W"%.,^/"#-& 
"9,+4S"% %" %,.1./& % %"*/0^ ,+#-%",+^ _6.$-,"6&-"% # ,+46&X/01& 
4/+X./&71& ,D W,& t$"1/ .  

2. W,"%"*&6&#; $,+-$"#,"X/0. /+96Z*./&. 4+ *&/+1&$"'  ,+4%&-&7 
$",,"4&"//0^ W,"S.# #"% # &#W"6;4"%+/&.1 S&Y,"%"(" 1&$,"#$"W+. 

 

 

8&#. 1. >41././&7 4/+X./&' W"-./S&+6"% $",,"4&&  % 3% NaCl %" %,.1./& 
/+ )(6.,"*&#-"' #-+6& # 4+[&-/01 $",,"4&"//" -#-"'$&1 
W"$,0-&.1, $"-",". /+ 60 #.$.  906" 1.^+/&X.#$& W"%,.\*./".  

 
? W"1"[;Z "W-&X.#$"(" 1&$,"#$"W+ # S&Y,"%"' %&*."$+1.,"' 

DCM130E 906" "9/+,)\./" &/-./#&%/". W,"-.$+/&. $",,"4&"//"(" W,"S.##+ 
%"$,)( 6"$+6;/"(" W"%,.\*./&7 $",,""4&"//"#-"'$"(" W"$,0-&7: 
4/+X&-.6;/+7 #$","#-; $+-"*/"' ,.+$S&& %0*.6./&7 %"*","*+ & ,"#- 
$"/S./-,+S&& &"/"% \.6.4+ Ð +/" */0' W,"S.##.  

Заключение. 
?)[.#-%).-  "W+#/"#-; )%.6&X./&7 &/-./#&%/"#-& $",,"4&"//0^ W,"S.##"% 

% 1.#-+^ 6"$+6;/0^ W"%,.\*./&7 $",,"4&"//"#-"'$&^ W"$,0-&'.  D.(+-&%/". 
%6&7/&. /+ -.^/"#Y.,) -+$"(" ,"*+ W,"S.##+ [1] 4+$6ZX+.-#7 % #6.*)Z[.1:  

!   %/.4+W/"#-; & #6)X+'/"#-; %"4/&$/"%./&7 1.#-+ 6"$+6;/"' $",,"4&&,  
!  4/+X&-.6;/0'  ,"#- #$","#-& $",,"4&"//"(" W,"S.##+, W" #,+%/./&Z # 

,+%/"1.,/"' $",,"4&.' *+//"(" 1+-.,&+6+ % *+//"' #,.*.;  
!  %"41"\/"#-; *"#,"X/"(" (,+/.. 4+W6+/&,"%+//"(" #,"$+) ,+4,)V./&7 

,+46&X/"(" ,"*+ $ "/#-,)$S&', & /#-,)1./-"%, 1+V&/ & 1.^+/&41"% . 
 

3&-.,+-),+  
1.G"1+V"% D.A., P.,/"%+ <.E. G.",&7 $",,"4&& & $",,"4&"//"#-"'$&. 
$"/#-,)$S&"//0. #W6+%0. !"#$%+. >4* -%" Ç!.-+66),(&7È. 1986.    
2. N&6;S"%+ B.C. >##6.*"%+/&. $",,"4&& \.6.4+ # &#W"6;4"%+/&.1 
S&Y,"%"(" 1&$,"#$"W+. / R/0' ^&1&$. 2006. ` 2.  
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УВЕЛИЧЕНИЕ КПД ТЕПЛОВОГО ДВИГАТЕЛЯ 
ЗА СЧЕТ РАСПРЕДЕЛЕННОГО ВПРЫСКА ТОПЛИВА 

 
Дмитриев А.П. 

<QB= (","*+ !"#$%0 ÇU$"6+ ` 171È  
 

Руководитель: к.п.н. Блохина В.А. 
 
C%-"1"9&6& #-+6& W"%#.*/.%/01 -,+/#W",-"1 *67 9"6;V&/#-%+ 6Z*.'. 

E,&/S&W ,+9"-0 _-"(" *%&(+-.67 4+$6ZX+.-#7 % W,."9,+4"%+/&& -.W6"%"' 
_/.,(&& % 1.^+/&X.#$)Z, + &1.//", W)-a1 #(",+/&7 -"W6&%+ %/)-,& *%&(+-.67. 
E,"96.10, %"4/&$+Z[&. # W"%0V./&.1 FEA -.W6"%0^ *%&(+-.6.' & 
#"$,+[./&.1 %09,"#"% "$&#.' +4"-+ "#-+Z-#7  +$-)+6;/01& /+ W,"-7\./&& 
1/"(&^ *.#7-&6.-&'.  

Цель работы: #"9,+-; *.'#-%)Z[)Z 1"*.6; &/\.$-",/"' #&#-.10 
%W,0#$+ -"W6&%+ -.W6"%"(" *%&(+-.67. 

2 ^"*. ,+9"-0 % $+X.#-%. (&W"-.40 906" %0*%&/)-" W,.*W"6"\./&. " 
-"1, X-" FEA -.W6"%"(" *%&(+-.67 1"\/" )%.6&X&- ; 4+ #X.- )%.6&X./&7 
$"6&X.#-%+ Y",#)/"$ *67 ,+#W06./&7 -"W6&%+. 

A67 W"*-%.,\*./&7 (&W"-.40 906& %0*%&/)-0 #6.*)Z[&. 4+*+X&:  
1. G.",.-&X.#$". &4)X./&. )#-,"'#-%+ & W,&/S&W+ ,+9"-0 *%&(+-.67 

%/)-,.//.(" #(",+/&7, $"_YY&S&./-+ W"6.4/"(" *.'#-%&7 *%&(+-.67 
%/)-,.//.(" #(",+/&7.  

2. O$#W.,&1./-+6;/". &##6.*"%+/&., W"*-%.,\*+Z[&. 4+$"/"1.,/"#-; 
4+%&#&1"#-& $"_YY&S&./-+ W"6.4/"(" *.'#-%&7 *%&(+-.67 "- #&#-.10 %W,0#$+  
& ,+#^"*+ -"W6&%+.  

3. B9"9[./&. W"6)X.//0^ ,.4)6;-+-"% &##6.*"%+/&7 & %07%6./&. "9[&^ 
4+$"/"1.,/ "#-.'.  

4. F"/#-,)&,"%+/&. 1"*.6& &/\.$-",/"' #&#-.10 %W,0#$+ -"W6&%+ 
-.W6"%"(" *%&(+-.67. 

Практическая часть работы. 
2 #%74& # -,.9"%+/&71& #/&4&-; ,+#^"* -"W6&%+ & #*.6+-; %0^6"W 

_$"6"(&X.#$& X&[., + #+1". (6+%/". Ð W"%0#&-; $"_YY&S&./- W"6.4/"(" 
*.'#-%&7 *%&(+-.67, % ^"*. ,+9"-0 906 W,.*6"\./ ,+#W,.*.6a//0' %W,0#$. 2 
#"9,+//"' /+1& 1"*.6& /+ $+\*0' S&6&/*, W,&^"*&-#7 #%"7 Y",#)/$+, & %#. 
Y",#)/$& #".*&/./0 -"W6&%/"' ,+1W"', (*. 9./4&/ /+^"*&-#7 W"* *+%6./&.1. 
G"W6&%/+7 ,+1W+ # Y",#)/$+1& /+^"*&-#7 96&\. $ %W)#$/01 $6+W+/+1, X-"90 
#1.#; %#7 #1.#; W"W+*+6+ % S&6&/*,0 & /. "#-+%+6+#; /+ #-./$+^ %W)#$/"(" 
$"66.$-",+. G+$"' %W,0#$ /. -"6;$" )%.6&X&%+.- $"_YY&S&./- W"6.4/"(" 
*.'#-%&7 *%&(+-.67 4+ #Xa- /+6&X&7 ) $+\*"(" S&6&/*,+ #%".' Y",#)/$&, /" & 
_$"/"1&- -"W6 &%" 4+ #Xa- -"(", X-" "/" /. "#.*+.- /+ #-./$+^ $"66.$-",+.  

G+$&1 "9,+4"1. *+//+7 1"*.6; W"4%"6&6+ %07%&-; $"_YY&S&./-+ 
W"6.4/"(" *.'#-%&7 *%&(+-.6.' %/)-,.//.(" #(",+/& 4+%&#&1"#-; %&*+ #&#-.10 
%W,0#$+ -"W6&%+ & 7, + -+$\. $+$ ,+#^"* -"W6&%+ 1"\.- 4+%&#.-; "- -"(" &6& 
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&/"(" -&W+ %W,0#$+. ?"9,+//+7 1"*.6; 1"\.- 90-; &#W"6;4"%+/+ % $+X.#-%. 
)#-,"'#-%+ *67 W,"10%$& Y",#)/"$ % 90-"%0^ )#6"%&7^. 

 
3&-.,+-),+ . 

1. 2#a "9 )#-,"'#-%. *%&(+-.6.'. /  =#-,"'#-%" *%&(+-.67  / F+,9Z,+-",: 
)#-,"'#-%" & W,&/S&W ,+9"-0/ [O6.$-, "//0' ,.#),#]. URL: 
https://swapmotor.ru/ 

2. E,".$- G.^/+,;, 2010 -2019. / >/\.$-",/+7 #&#-.1+ W"*+X& -"W6&%+ / 
[O6.$-,"//0' ,.#),#]. URL: https://www.studiplom.ru/ 

3. Avtodvigateli.com Ð 2#a "9 +%-"1"9&6;/0^ *%&(+-.67^. / 2&*0 *%&(+-.6.'  / 
[O6.$-,"//0' ,.#),#]. URL: http://avtodvigateli.com/ 

4. >4*+/&. Ç8.-,"+%-"1"9&6&È. ?-+-;7 ÇO$"/"1&X/" & _$"6"(&X/": $+$ 
#"4*+%+6#7 &/\.$-", *67 +%-"È. [O6.$-,"//0' , .#),#]. URL: 
https://retrocars.me/ 
 
 

 
К ВОПРОСУ О ЛОКАЛИЗАЦИИ НЕФТЯНЫХ ПЯТЕН 

(ДОПОЛНЕНИЯ) 
 

Холявченко Е.А., Носов М.В. 
<QB= U$"6+ `1210, (. !"#$%+  

 
Руководители:  Кондратьев Я.А., 

 Куделёва И.И., Холявченко А.С. 
 

C%+,&'/0. ,+46&%0 /.Y-& /+/"#7- "(,"1/0' %,.* _$"#&#-.1+1. 
D.#1"-,7 /+ -", X-" % W"#6.*/.. %,.17 W,"%"*&-#7 W"6&-&$+ W,.*)W,.\*./&7 
+%+,&'/0^ ,+46&%"% 
/.Y-&, *+//+7 
W,"96.1+ "#-+.-#7 
+$-)+6;/"'.  

J.6; ,+9"-0: 
=#"%.,V./#-%"%+/&. 
$"/#-,)$S&& 
"(,+*&-.6;/"(" 9"/+ 
," 9"-+-6"$+6&4+-",+ 
(,+4,+9"-+//"(" /+1& % 
W,"V6"1 ("*))  *67:  
W"%0V./&7 
_YY.$-&%/"#-& 
)*.,\+/&7 /.Y-7/"(" 
W7-/+ W,& %"6/./&& /+ %"*.;  %"41"\/"#-;  "-W)(&%+/&7 W-&S.  
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E,+$-&X.#$+7 S.//"#-;  /+V.' ,+9"-0 -  )#"%.,V./#-%"%+/&. 
,+4,+9"-+//"(" /+1& % W,"V6"1 ("* ) ,"9"-+, *67 6"$+6&4+S&& +%+,&'/0^ 
,+46&%"% /.Y-&, W,& .. -,+/#W",-&,"%$. %"*/01& %&*+1& -,+/#W",-+. 

2 ,+#W,"#-,+/./&& /.Y-& W" W"%.,^/"#-& %"*0 "(,"1/)Z ,"6; &(,+.- 
%,.17. C # _-&1 W"$+ /&$-" /. 9",.-#7. !0 ,.V&6& W"W0-+-;#7 ,+4,+9"-+-; 
,"9"-+, $"-",0' # 1"\.-  6"$+6&4"%+-; /.Y-7/0. W7-/+. ?/+X+6+ 10 
,+4,+9"-+6& W,&/S&W .(" *.'#-%&7 & $"/#-,)$S&Z W,"-"-&W+.  

A.'#-%)Z[+7 1"*.6; & W,"(,+11+ *67 /.. #"4*+/+ /+ 9+4. $"/#-,)$-",+ 
LEGO Mindstorm EV3. O-" 6.($+7 $"/#-,)$S&7, #W"#"9/+7 %0*.,\+-; 
1&/&$"1W;Z-.,, *%& (+-.6&, *+-X&$& S%.-+, %&/-0 & 9)'.  

 
2 W"#6.*/.. %,.17 

10 4+/&1+6&#; 
*",+9"-$"' /+V.(" 
W,".$-+. !0 &4)X&6& 
%4+&1"*.'#-%&. 
\&*$"#-& # -%.,*01& 
-.6+1&, &, W,&V6& $ 
%0%"*), X-" 
"(,+*&-.6;/0' 9"/ 
*"6\./ 90-; &4("-"%6./ 
&4 ,+4/0^ 1+-.,&+6"%.  

 
2/)-,.//77 

#-" ,"/+ Ð *"6\/+ 
"--+6$&%+-; & /.Y-; & %"*), 
-+$&1& #%"'#-%+1& "96+*+.- 1+-.,&+6, &4 $"-","(" &4("-"%6./0 #W+#+-.6;/0. 
\&6.-0 *67 #+1"6.-"%. 2/.V/77 #-","/+ Ð /+"9","-, *"6\/+ %W&-0%+-; /.Y-;, 
1"\.- 90-; *+\. W,&-7(&%+-; .., /" % -"\. %,.17, "--+6$&%+-; %"*).  D)\/01& 
^+,+$-.,&#-&$+1& "96+*+.- 
&4"9,.-.//0' % ?UC 
1+-.,&+6 &4 /+/"/&-.', *67 
,"9"-+ Seaswarm.  

F,"1. %#.(" W,"X.(", 
/+# "X./; %"6/).- %"W,"# 
4+[&-0 W-&S. 2.*; W-&S0 # 
%0#"-0 #%".(" W"6.-+ 
1"()- W,&/7-; 
6"$+6&4"%+//". /.Y-7/". 
W7-/" 4+ "#-,"%. A67 -"(", 
X-" 90 &49.\+-; -+$&^ 
#&-)+S&' 10 ,.V&6& %47-; 
/.$"-",0. 1.-"*0, 
&#W"6;4).10. +_,"W",-+1& 
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%#.(" 1&,+. D+&9"6.. W"*^"*7[&1& *67 /+V.(" #6)X+7 "$+4+6&#; 
9&"+$)#-&X.#$&. 1&/&-)#-+/"%$& &6& )6;-,+4%)$"%0. "-W)(&%+-.6& W-&S. 
F"-",0. 1"()- ,+41.[+-;#7 W" W.,&1. -,) W7-/+ /+ "(,+*&-.6;/"1 9"/..  

>-+$, 10 )9.*&6&#;, X-" #"%,.1.//+7 \&4/; /.%"41"\/+ 9.4 /.Y-&. 
E"_-"1), /+1 /."9^"*&1" W,&/7-; %#. %"41"\/0. 1.,0 W" "^,+/. 
"$,)\+Z[.' #,.*0 "- ,+46&%"% /.Y-&.  

? _-"' S.6;Z /+1& 906 ,+4,+9"-+/ W,&/S&W +%-"1+-&X.#$"' 6"$+6&4+S&& 
/.Y-7/0^ W7-./, + -+$ \. ,+4,+9"-+/ & #$"/#-,)&,"%+/ W,"-"-&W ,"9"-+ -
6"$+6&4+-",+.  

!0 -+$\. W,",+9"-+6& 1"*.6; "(,+*&-.6;/"(" 9"/+, *67 W"%0V./&7 
_YY.$-&%/"#-& )*.,\+/&7 /.Y-7/"(" W7-/+ W,& %"6/./&& /+ 1",. & 4+[&-0 
W-&S. 

BW-&1+6;/01 ,.V./&.1, $+$ /+1 $+\.-#7, 7%67.-#7 "#/+[./&. W"*"9/01 
,"9"-"1 $+\*"(" -+/$.,+ & /.Y-7/"' W6+-Y",10. 2 _-"1 #6)X+., W,& +%+,&&, 
6"$+6&4+S&7 /.Y-7/"(" W7-/+ /+X/.-#7 +%-"1+-&X.#$& & /.1.*6.//".  

E,+%&6;/+7 & #%".%,.1.//+7 6"$+6&4+S&7 /.Y-7/"(" W7-/+ W"1"\.- 
#)[.#-%.//" #" $,+-&-; W6"[+*; 4+(,74/./&7, + 4/+X&- #W+#-& 1/"\.#-%" 
\&%"-/0^ & ,+#-./&', #W+#-& /+V) W,&,"*)!  

 
 
 

ПУТЕШЕСТВИЕ В РУССКУЮ АНТАРКТИДУ 
 

Герб В.М., Жданович Н.Е. 
CDB ?BU ÇA&1&-,&.%#$+7È, (. !"#$%+ 

 
Руководитель: Макшаева И.И. 

 
C$-)+6;/"#-; /+V.' ,+9"-0 4+$6ZX +.-#7 % -"1, X-" 9"6;V&/#-%" &4 /+# 

W"X-& /&X.(" /. 4/+.- "9 C/-+,$-&*., /.#1"-,7 /+ -", X-" X.#-; "-$,0-&7 
Z \ /"(" 1+-.,&$+ W,&/+*6.\&- /+V&1 #""-.X.#-%.//&$+1 Ñ  ,)##$&1 
1",.W6+%+-.671 :+**.Z :+**..%&X) Q.66&/#(+)4./) & !&^+&6) E.-,"%&X) 
3+4+,.%). > )\ -.1  9"6.. 10 1+6" 4/+.1 "9 )/&$+6;/0^ #"%,.1.//0^ 
&##6.*"%+/&7^, W," %"*&10^ )Xa/01& 8"##&& & &1.Z[&^ "(,"1/". 4/+X./&. 
*67 /+)$&. 

J.6;Z /+V.' ,+9"-0 7%67.-#7 ,+#V&,./&. #"9#-%.//0^ W,.*#-+%6./&' " 
#"%,.1.//0^ _$#W.*&S&7^ % C/-+,$-&*) & W,&%6.X./&. %/&1+/&7 $ _-"' -.1. 
9" 6.. V&,"$"' +)*&-",&&.  

!.-"*0 &##6.*"%+/&7: +/+6&4 6&-.,+-),0, #,+%/./&., $+,-"(,+Y&X.#$&'  
& 1. -"* &/-.,%;Z.  

D+V+ ,+9"-+ /+* W,".$-"1 #"#-"76+ &4 #6.*)Z[&^ _-+W"%: 
1. >4)X./&. -.",&-&X.#$"(" 1+-.,&+6+ W" -.1+1 ÇB-$,0-&. C/-+,$-&*0 

,)##$&1& 1", .W6+%+-.671&È & Ç?"%,.1.//0. &##6.*"%+/&7 )Xa/0^, 
&4)X+Z [&^  C/-+,$-&*)È.  
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2.  ?,+%/./&. 1+,V,)-"%  & )#6"%&' W6+%+/&7 #)*"% Ç2"#-"$È & Ç!&, /0'È 
& DO? ÇC$+*.1&$ G,aV/&$"%È. 

3. E,"%.*./&. "/6+'/ -&/-.,%;Z # /+)X/01& #"-,)*/&$+1& 
&##6.*"%+-.6;#$"' #-+/S&& ÇQ.66&/#(+)4./È & W"6)X./&. &/Y",1+S&& " ,+9"-. 
)X+#-/&$"% 63 8CO. 

4.   ?"4*+/&. W"6;4"%+-.6;#$"' (."(,+Y&X.#$"' $+,-0 _$#W.*&S&& #)*/+ 
ÇC$+*.1&$ G,aV/&$"%È # W"1"[;Z #.,%&#+ $+,- Google. 

?"%,.1.//0' _-+W "#%"./&7 V.#-"(" $"/-&/./-+ "-6&X+.-#7 "- 
W,.*0*)[&^ 6) XV.' W"*("-"%$"' -.^/&$& & #W.S&+6&#-"%. E"%0V+.-#7 
$"1Y",- W,.90%+/&7 /+ #-+/S&7^, #"%.,V./#-%)Z-#7 1.-"*0 "-9",+ 
W"67,/&$"%. E"#-"7//" )6)XV+.-#7 -.^/&X.#$". "9.#W.X./&. _$#W.*&S&', 
#"4*+Z-#7 %#. )#6"%&7 *67 *+6;/.'V.(" &4)X./&7 -+'/ & 4+(+*"$ 6.*7/"(" 
$"/- &/./-+. D."9^"*&1" "-1.-&-;, X-" #"%,.1.//+7 +/-+,$-&X.#$+7 
_$#W.*&S&7 /. W,&%6.$+.- $ #.9. *"6\/"("  %/&1+/&7 "9[.#-%.//"#-&.   

2 W,"S.##. ,+9"-0 /+* W,".$-"1 /+1 )*+6"#; X.,.4 *&+$"/+ !+$#&1+ 
<.,9+ %47-; &/-.,%;Z 
) *%)^ W"67,/0^ 
)X./0^: (67S&"6"(+ & 
1.-.","6"(+, W " _-"1), 
/+V+ &/Y",1+S&7 
%47-+ &4 W.,%0^ ,)$. 2 
"W&#+/&& 1+,V,)-+ 
10 -+$\. 
W"6;4" %+6&#; 
W,"%.,.//"' 
&/Y",1+S&.', %47-"' 
&4 */.%/&$+ )X+#-/&$+ 
63 8CO Ñ  ". !+$#&1+ 
<.,9+.  

E,"*)$-"1 /+V.' ,+9"-0 7%67.-#7 W"6;4"%+-.6;#$+7 (."(,+Y&X.#$+7 
$+,-+ 1+,V, )-+ DO? ÇC$+*.1&$ G,.V/&$"%È, W,"'*.//"(" % ^"*. 63 8CO, 
$"- " ,+7 #*.6+/+ # W"1"[;Z #.,%&#+ $+,- Google. D+ *+//0' 1"1./- 
&/Y",1+S&7 " 1+,V,)-+^ #"%,.1.//0^ _$#W.*&S&' % C/-+,$-&*. /. 7%67.-#7 
"9[.*"#-)W/"', + 4/+X&-, /+V+ $+,-+ 9)*.- W"6.4/+ 6Z*71, &/-.,.# )Z[&1#7 
_-"' -.1"', )X . /&$+1  & )X&-.671. 

 
3&-.,+-),+.  

1. Q.66&/#(+)4./ :. :. ÇB-$,0-&. C/-+,$-&*0È !"#$%+. O$#1". 2014  
2. Q+,*&/ 2. >. Ç2 (",+^ & /+ 6.*/&$+^ C/-+,$-&*0È !"#$%+: 5/+/&., 1989  
3. ?+%+-Z(&/ 3. !., E,."9,+\./#$+7 !. C. ÇF+,-+ C/-+,$-&*0: &1./+ & 

#)*;9 0È !"#$%+. <."<,+Y. 2014 
4. 5+*&,"% E.>. :"-"+6;9"1 ÇL,+1 % C/-+,$-&*.. 10 6.-È !"#$%+. E6+/.-+. 

2014 
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ТЕРМОДИНАМИЧЕСКОЕ  УСТРОЙСТВО СИЛОВОГО  
ВОЗДЕЙСТВИЯ  ДЛЯ  АВАРИЙНО-СПАСАТЕЛЬНЫХ РАБОТ. 

Часть 1 физические принципы работы. 
 

Нечетайло М.А., Ильин Д.М. 
A1&-, "%#$&' &/#-&-)- /.W,.,0%/"(" "9,+4"%+/&7 B-*.6./&. ?EB  

(. A1&-,"% !"#$"%#$+7 "96+#-;. 
 

Руководитель: Оборотова Т.А. 
Консультант: Пахомова Н.В. 

8+49", 4+%+6"% #-,"&-.6;/0^ $"/#-,)$S&'  W,& "9,)V./&& *"1"%, +%+,&& 
% -"//.67^ & W"*4.1/0^ #"",)\./&'  & W,"-7\./ /0^,  + -+$\. 1.#- #.,;.4/0^ 
*","\/" - -,+/#W",-/0^ W,"&#V.#-%&' W,.*#-+%67.- #"9"' "#"9)Z 4+*+X). 2" -
W.,%0^, 4+X+#-)Z $ -+$&1 1.#-+1 -,)*/" *"#-+%&-; #W.S&+6;/)Z -.^/&$), %"-
%-",0^, % W,"&#V.#-%&. 1"()- 90-; %"%6.X./0 W"#-,+*+%V&. & 4+%+6 
W,&^"*&-#7 ,+49&,+-; # W,.*.6;/"' "#-","\/"#-;Z. E"_-"1) X+#-" #W+#+-.6& 
,+9"-+Z- %,)X/)Z. 21.#-. # -.1 "-*.6;/0. Y,+(1./-0 4+%+6+ &1.Z- 
4/+X&-.6;/0' %.# &6& "$+40%+Z-#7 4+\+-01& 1.\*) *,)(&1& _6.1./-+1& 
$"/#-,)$S&&. A67 &^ "#-","\/"(" &4%6.X./&7 /."9^"*&1" W,&6"\&-; #&6),  
-"X$"' "W",0 $"-","' 1"\.- #6)\&-;   -,)*/"*"#-)W/". 1.#-" *67 W,&1././&7  
"90X/0. *"1$,+-"%  &6& )#-,"'#-%, "9.#W.X&%+Z[&^ #&6"%". %"4*.'#-%&. /+ 
"#/"%. $"1W,.##","%.  

D+V. )X./&X.#$". $"/#-,)$-",#$". 9Z," W"#-+%&6" задачу ,+4,+9"-+-; 
)#-,"'#-%", $"-",".  "96+*+6" #W"#"9/"#-;Z ,+4%&%+-; 4/+X&-.6;/)Z #&6) &, % 
-" \. %,.17, 906" #W"#"9/" W,"/&$+-;  % *"#-+-"X/" )4$&. [.6& & 90-; 
#",&./-&,"%+//01 W"* ,+4/01& )(6+1& %.$-",+ #&6"%"(" %"4*.'#-%&7.  

Техническое предложение. 

A67 ,.V./&7 W"#-+%6.//"' -.^/&X.#$"' 4+* +X& 10 W,.*6"\&6& 
&#W"6;4"%+-; #%"'#-%" _-+/"6+ (_-&6"%"(" #W&,-+). G.1W.,+-),+ $&W./&7 
_-+/"6 +  t =800  ? . E,&  t = 100 0 C *+%6./&. /+#0[+Z[.(" W+,+ _-+/"6+ ,+%/" 
W,&96&4&-.6;/" 2 +-1"#Y.,0. O-" #%"'#-%"  10 &#W"6;4"%+6& % /+V.1 
)#-,"'#-%..  

:)/$S&"/&,"%+/ &. )#-,"'#-%+. E,& %$6ZX./&& /+(,.%+-.67 %"*+ % $"-6. 
/+(,.%+.-#7 & /+X&/+.- $&W.-;. G.1W.,+-),+ %"*7/0^ W+,"% %/)-,& $"-6+ 
)#-+/+%6&%+Z-#7  96&4$"' t = 100 0 C.  A" _-"' \. -.1W.,+-),0 /+(,.%+.-#7 
_-+/"6. A+%6./&. /+#0[+Z[.(" W+,+ _-+/"6+ %/)-,& W6+#-&X/" ' W"6"#-& 
*"#-&(+.- W,& _-"' -.1W.,+-),.  P=2 +-1"#Y.,0. F"/-.'/., )%.6&X&%+.-#7 % 
"9b.1. & -"6$+.- W",V./;. E,& &490-"X/"1 *+%6./&& 8 = 1 +-1 #&6+  
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%"4*.'#-%&7, "$+40%+.1+7 /+ W",V./; (&9$&1 $"/-.'/.,"1 , "$+40%+.-#7 ,+%/"'  
F = P̂ S.  

3&-.,+-),+.  

1.  E.,0V$ &/ C.2. / =X.9/&$ Y&4&$& *67 8 $6. G.,1"*&/+1&$+. ! . 2018.  
2. ?W,+%"X/0. 1+-.,&+60. A+%6./&. /+#0[+Z[&^ W+,"% \&*$"#-& W,& 

,+46&X/"' -.1W.,+-),..  
https://dpva.ru/Guide/GuidePhysics/SaturatedPressure/SaturatedPressureOver/  

3.. B#/"%/0. Y&4&X.#$&. #%"'#-%+ \&*$"#-.' & (+4"%  
 https://studizba.com/lectures/5-gidravlika-i-pnevmatika/876-gidrogazodinamika/ 

 

 

 
ТЕРМОДИНАМИЧЕСКОЕ УСТРОЙСТВО СИЛОВОГО ВОЗДЕЙСТВИЯ 

ДЛЯ АВАРИЙНО-СПАСАТЕЛЬНЫХ РАБОТ. 
Часть 2 Действующий макет устройства 

 
 Галкин В.М., Кольцов Н.М.  

A1&-,"%#$&' &/#-&-)- /.W,.,0%/"(" "9,+4"%+/&7 B-*.6./&. ?EB  
(. A1&-,"% !"#$"%#$+7 "96+#-;. 

 
Руководитель: Самоненко Ю.А. 

 
Цель разработки: #"4*+-; *.'#-%)Z[&' 1+$.- )#-,"'#-%+ #&6"%"(" 

%"4*.'#-%&7, W,&("*/"(" *67 +%+,&'/" -#W+#+-.6;/0^ ,+9"-.  
  Практическая часть разработки. 

!+$.- )#-,"'#-%+ W"$+4+/ /+ ,&#)/$. 1. =#-,"'#-%" W,.*#-+%67.- #"9"' 
*%+ #""#/0^ S&6&/*,+ (1) & (2).  E.,%0', 1./;V.(" *&+1.-,+ (1)  1"\.-  
#$"6;4&-; %/)-,& *,)("(".  O-" W",V./;. E,& 2-","' S&6&/*, %0W"6/7.- 
Y)/$S&& $"-6+. 2 /.1 ,+41.[ ./0: /+(,.%+-.6;(9), W&-+Z[&'#7 # W"1"[;Z 
V/),+ (6)"- /+W,7\./&7 220 2. D+(,.%+-.6; "W)[./ % % %"*) (8) & "9.#W.X&%+.- 
.. /+(,.% & $&W./&.. 5"/) /+(,.%+ "(,+/&X&%+.- 1.-+66&X.#$+7 #.-$+ (5). D+ 
#.-$. ,+#W"6"\./  4+1$/)-0' W6+#-&X/0' $"/-.'/., (3) # /.9"6;V &1 
$"6&X.#-%"1 \&*$"(" _-+/"6+ (4). ?/+,)\& $"-.6 W"$,0- #6".1 
-.W6"4+[&-0(10).  

D+-),/". &#W0-+/&.  ,+9"-"#W"#"9/"#-& 1+$.-+ )#-,"'#-%+.  
D+1& 906 &4("-"%6./ 1+$.- % (+9+,&-+1&: 
20#"-+ W",V/7   D 1  =  240 11 
20#"-+ $"-6+       D2 =   260 11 
A&+1.-, W",V/7  D=  200 11  
E,& 4+*+//0^ (+9+,&-+^ ,+#X.-/+7 #&6+  F %"4*.'#-%&7 /+ W",V./; #"#-+%67.- 
F = P̂ S = 170 $<. 
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E,& /+-),/0^ &#W0-+/&7^ #&6"%". %"4*.'#-%&. )#-,"'#-%+ *"%"*&6"#; 

W" 12 $<, W"#6.  X.(" W,"S.## /+(,.%+ _-+/"6+ W,.$,+[+6#7, %%&*) 
"(,+/&X.//"#-& W,"X /"#-& $"/-.'/.,+ (/+*)%/"(" V+,&$+).  
 

Заключение. 
E,.*6"\.//0' W,&/S&W )#-,"'#-%+ -.W6"%"(" *"1$,+-+ /+ "#/"%. 

&#W"6;4"%+/&7 #%"'#-% _-+/"6+ & /+-),/0. &#W0-+/&7 .(" 1+$.-+ W"4%"67Z- 
#*.6+-; 4+$6ZX./&. " W.,#W.$-&%/"#-& %0*%&/)-"(" W,.*6"\./&7.  

 

3&-.,+-), +. 

1.  E.,0V$&/ C.2. / =X.9/&$ Y&4&$& *67 8 $6+##+. 8+4*.6 G.,1"*&/+1&$+. 
!"#$%+. 2018 (. 
2. ?W,+%"X/0. 1+-.,&+60. A+%6./&. /+#0[+Z[&^ W+,"% \&*$"#-& W,& 
,+46&X/"' -.1W.,+-),..  
https://dpva.ru/Guide/GuidePhysics/SaturatedPressure/SaturatedPressureOver/  
3.. B#/"%/0. Y&4&X.#$&. #%"'#-%+ \&*$"#-.' & (+4"%  
 https://studizba.com/lectures/5-gidravlika-i-pnevmatika/876-gidrogazodinamika/ 
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БЕЗОПАСНАЯ ДОРОГА ДОМОЙ 
 

Антонова Е.Ю., Новикова А.А., Алексеева М.Д. 
<QB= ?BU `1210, (. !"#$%+  

 
Руководители: Новикова Н.И.,  
Куделёва И.И., Холявченко А.С. 

 
E,"96.1+ 9.4"W+#/"#-& /+ *","(+^ Ð "X./; +$-)+6;/+. D.#X+#-/0. #6)X+& 

# )X+#-/&$+1& *%&\./&7, "#"9.//" # *.-;1&, W,"&#^"*7- ,.()67,/". !0 
W,.*W"6"\&6&, X-" "9)X./&. *.-.' W,+%&6+1 *","\/"(" *%&\./&7 % &(,"%"' 
Y",1. 4+W"1/&-#7 &1 /+*"6(" & #1"\.- W,.*"-%,+-&-; /.#X+#-;..  

Цель нашей работы: >##6.*"%+/&. #6"\/0^ & "W+#/0^ )X+#-$"% *67 
W.V.^"*"%-V$"6;/&$"% % /+V.1 ,+'"/., +/+6&4 %"41"\/0^ +%+,&'/0^ 
#&-)+S&' & #W"#"9"% &^ W,.*"-%,+[./&7. B9)X./&. )X+[&^#7 /+X+6;/"' 
V$"60 W,+%&6+1 *","\ /"(" *%&\./&7 % &(,"%"' Y",1. /+ 9+4. "9)X+Z[.(" 
/+9",+ MatataLab. 

>4)X&% %#. 
*","\/0. 4/+$&, + -+$\., 
,+4"9,+% %#. #6"\/0. *67 
W.V.^"*"% 1.#-+ /+V.(" 
,+'"/+, 10 
#W,".$-&,"%+6& & #/76& 
/.#$"6;$" "9)X+Z[&^ 
,"6&$"%. D+ %-","1 _-+W. 
/+V.' ,+9"-0, 
W"*("-"%$. $ W,"%.*./&Z 
"9)X+Z[.(" 4+/7-&7, 10 
,+4,+9"-+6& W,"(,+11) 
*67 ,"9"-+, /."9^"*&1)Z 
*67 /+(67*/"' 
*.1"/#-,+S&& EAA. D+V 
,"9"- )1..- ,&#"%+-;, W"_-"1) W"#6. /+W&#+/&7 W,"(,+110 10 4+W)#-&6& .(", 
& ,"9"- "W,.*.6&6 /+1 "#/"%) $+,-0 Ð ÇW)-; W.V.^"*+È.  A67 &4("-"%6./&7 
$+,-0 10 W,"V6& 1+#-., -$6+## % ?GB3I8DBM !C?G@8?FBM. G,.-&' _-+W - 
#S./+,&' ),"$+. D+V %09", W+6 /+ ),"$ -&(,): ÇE)-.V.#-%&. W" W,+%&6+1 
*","\/"(" *%&\./&7È. 2 W,"S.##. /+V.(" 4+/7-&7 10 W"4/+$"1&6& *.-.' # 
/"%01 W.,#"/+\.1 Ð 8"9"-"1 &4 /+9",+ MATAT ALAB. !0 ,+##$+4+6& " -"1, 
$+$"' W)-; W,"*.60%+.- /+V *,)( ,"9"- -E+V+, $+$&. #6"\/"#-& %#-,.X+Z-#7 ) 
/.(" /+ W)-& & $+$ W,+%&6;/" &^ W,."*"6.-;.  

A67 W,"%.,$& )#%".//"(" 1+-.,&+6+ 10 &41./&6& /.$"-",0. *.'#-%&7 
/+V.(" ,"9"-+: -.W.,; "/ #"%.,V&6 ,7* "V&9"$.   A.-& #,+4) 4+1.-&6& _-& 
"V&9$&, & "9b7#/&6& ,"9"-) E+V., $+$ #6.*).- W"#-)W+-; % $"/$,.-/0^ 
#&-)+S&7^. 
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Заключение. 
! 0 )9.*&6&#; % +$-)+6;/"#-& W,"96.10 9.4"W+#/"#-& /+ *","(..  !0 

&4)X&6& *","\/)Z #&-)+S&Z % /+V.1 ,+'"/., W,"+/+6&4&,"%+6& %#. W)-& 
)X+[&^ #7 /+V.' V$"60 & W,&V6& $ %0%"*), X-" *+\. % -+$"1 -&^"1 ,+'"/., 
$+$ /+V, *.-.' W"*\&*+.- 1+##+ "W+#/0^ #&-)+S&' /+ *","(..  A67 6)XV.(" 
"9.#W.X./&7 9.4"W+#/"#-& *.-.' /+ *","(. /."9^"*&1" W,"%"*&-; 
*"W"6/&-.6;/0. 4+/7-&7 # )X+[&1&#7 /+X+6;/"' V$"60 /+ -.1 ) #"96Z*./&7 
EAA, /" &/-.,.#/.. & W,"*)$-&%/.. _-"- W,"S.## W,"^"*&- % &(,., + /+(67*/+7 
*.1"/#-,+S&7 EAA W"4%"67.- 4+*.'#-%"%+-; *"W"6/&-.6;/" & 4,&-.6;/)Z 
W+17-; *.-.'.  

Ссылки на наши видеоматериалы: 
https://cloud.mail.ru/public/5wBR/X7dPyxM83 - N&6+7 5"/+ 
https://cloud.mail.ru/public/4Js8/VrZFnXABE - W.,.^"* ) A"1+ -%",X.#-%+ 
https://cloud.mail.ru/public/GYch/oRXDNQi3j - W.,.^"* ) 1)40$.  V$"60  
https://cloud.mail.ru/public/C7U4/M8LRo4vjg - W.,.^"* ) V$"60 1210  
https://cloud.mail.ru/public/MazK/LpPcWHCuJ - ),"$  
https://www.youtube.com/watch?v=X_KSI4a4BC4 Ð "-X.- " ,+9"-.  

 
>#-"X/&$& &/Y",1+S&&. 

1. ?&#-.1+ -.#-&,"%+/&7 W" W,+%&6+1 *","\/"(" *%&\./&7  STEPIK 
2. BY&S&+6;/0' #+'-  MATATALAB Ð www.matatalab.com 
3. www.myintelligentkids.com/  

 
 
 

ГИГИЕНИЧЕСКО-САНИТАРНЫЕ УСЛОВИЯ  
В ГИМНАЗИИ «СКОЛКОВО» 

 
Гаджикулиева И.Ш., Егоршева А.Д. 
BP= !.\*)/+,"*/+7 <&1/+4&7  

>//"%+S&"//"(" J./-,+ Ç?$"6$"%"È, (. !"#$%+  
 

Руководитель: Баньевич Т.А. 
 
=X./&$& (&1/+4&& Ç?$"6$"%"È W,"%"*7- % 4*+/&& % #,.*/.1 9"6.. 10 

X+#"% % *./;. G+$ W,"&#^"*&- %4+&1"*.'#-%&. 1.\*) *.-;1& & %4,"#601& 
(9"6.. 6 00 *.-.' & 100 %4,"#60^ ). <&(&./+ & #+/&-+,&7 /+W,+%6./0 /+ 
W"**.,\+/&. X&#-"-0. <&(&./+ "9.#W.X&%+.- W,"Y&6+$-&$) Ð W"**.,\+/&.  
#.97 & "$,)\+Z[.' #,.*0 % X&#-"-.  % S.67^ W,.*"-%,+[./&7 9"6.4/.'  (% 
"#/"%/"1 #%74+/+ # X.6"%.X.#$&1 -.6"1). ?+/&-+,&7 /+W,+%6./+ /+  
&#W"6;4"%+/&. #,.*#-%, $"-",0. #"^,+/7Z- "$,)\+Z[)Z #,.*) X&#-"' , 
/ +W,&1.,, W,+%&6+ W,&("-"%6./&7 W&[&, #-&,$+ "*.\*0 & W,. 
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2 (&1/+4&& 10 4+Y&$#&,"%+6& /.$"-",0. &4 (&(&./&X.#$"-#+/&-+,/0^ 
1.-"*"% Ð W"X+#"%+7 )9",$+ -)+6.-"%, 10-;a #-"6.V/&S % #-"6"%"' W"#6. 
$+\*"(" W,&.1+ W&[& & 6.#-/&X/0^ W.,&6 %" %,.17 ),"$"%. 

Целью данной работы 7%67.-#7 "S./$+ (&(&./&X.#$"-#+/&-+,/0^ 
)#6"%&' % !< Ç?$"6$"%"È.  

<&W"-.4+ 1 - 2 (&1/+4&& 9"6;V.. $"6 -%" 9+$-.,&', X.1 % X&#-"' $"1/+-. 
ÇSteriPackÈ. 

<&W"-.4+ 2 - D+&9"6.. 4+(,74/.//01& 1.#-+1& 7%67Z-#7 9&96&"-.$+, 
,+4*.%+6$& & W.,&6+. 

 
Практическая часть разработки. 

1. P+V$& E.-,& 906& #-.,&6&4"%+/0. >#W"6;4"%+6#7 1.*&S&/#$&' #)^"' 
#-.,&6&4+-",. G.1W.,+-),+: 180 " J. 2,.17: 60 1&/. E"#6. -"(", $+$ 
&/#-,)1./-0 906& "^6+\*./0,  "/& 906& W"1.[./0 % %0-7\/"' V$+Y, (*. 
%.6+#; "#-+6;/+7 X+#-; ,+9"-0. 

2. ?6.*)7 &/#-,)$S&71, +(+, -+(+, 906 ,+#W6+%6./ & ,+46&- W" X+V$+1 
E.-,&.  

3. A67 #9",+ "9,+4S"% # &##6.*).10^ W"%.,^/"#-.' & W"#.%+ &^ /+ +(+,-
+(+, &#W"6;4"%+6&#; #-.,&6;/0. %+-/0. W+6"X$& ($"-",0. &#W"6;4)Z-#7 *67 
9)$$+6;/"(" 1+4$+). 

 
 

4. F"(*+ #)9#-,+- 906 -%.,*01 $+\*+7 X+V$+ E.-,& 906+ W"*W&#+/+ 
#/&4) (*+-+ %47-&7 W,"90 & /+4%+/&. 1.#-+, &4 $"-","(" 906+ %47-+ W,"9+). 
5+-.1 /+ +(+, -+(+, 906& W"#.7/0 1&$,"",(+/&410, + W"-"1 %#7 W"#)*+ 906+ 
W"1.[./+ % 1.#-" # W"#-"7//"' -.1W.,+-),"' (24 o?). 
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5. P+V$& W,"%.,76&#; *%+ ,+4+ % /.*.6Z /+ /+6&X&. &41././&', % -.X./&. 
-,.^ /.*.6;.  

Результаты.  
F"/-,"6;/+7 (,)WW+ "#-+%+6+#; /.&41.//"' % -.X./&. %#.(" _$#W.,&1./-+ 

(% -.X./&. 3 /.*.6;), X-" W"*-% .,*&6" +*.$%+-/"#-; /+V.(" 1.-"*+. B9. /+V& 
(&W"-.40 W"*-%.,\*+Z-#7 (,.4)6;-+-0 W"#6. -,.-;.' /.*.6& W"$+4+/0 /+ 
$+,-&/$. /&\.). E6+/&,).-#7 W,"*"6\./&. ,+9"-0 # S.6;Z &*./-&Y&$+S&& 
9+$-.,&'.  

3&-.,+-),+.  
1. BBB ?+/9.6+  / F6+##0 X&#-"-0 X&#-0^ W"1.[./&' , 2019 (. 

https://sanbela.ru/klassyi-chistotyi-chistyih-pomeshheniy/ 
2. Alexandra Unfried. (2019). Dry Heat Sterilization: Definition, Process & 

Validation https://study.com/academy/lesson/dry-heat-sterilization-definition-
process-validation/  

3. Difference Between. (2014). Difference Between Hygiene and Sanitation. 
https://www.differencebetween.com/difference-between-hygiene-and-vs-
sanitation/ 

 
 
 

МИКРОСКОПИЧЕСКИЕ ИССЛЕДОВАНИЯ ЖИВЫХ И НЕЖИВЫХ 
ОБЪЕКТОВ С ПОМОЩЬЮ ФОЛДСКОПА И СМАРТФОНА 

 
Сутормина К.С., Сибикин М.И. 

!QB= ?-+,"Z,;.%#$+7 ?BU, ?-+,"Z,;.%#$&' ,+'"/,  
G+19"%#$+7 "96+#-; 

 
Руководители: Копылова О.Е., 

 Сутормина Н.И. 
 

Цель проекта  -  *"$+4+-;, X-" Y"6*#$"W % #"X.-+/&& #" #1+,-Y"/"1  
W"4%"67.- &4)X&-; #-,"./&. 1&$,"#$"W&X.#$&^ "9b.$-"%, ,+41.,0 
$"- " ,0^  /.%&*&10 /.%"",)\a//01 (6+4"1.  

B9b.$- &##6.*"%+/&7 Ð \&%0. & /.\&%0. "9b.$-0 *67 &4)X./&7 # 
W"1" [;Z Y"6*#$"W+.  

E,.*1.- &##6.*"%+/&7 Ð Y"6*#$"W & .(" %"41"\/"#-&.  
2 ^"*. %0W"6/./&7 ,+9"-0 &#W"6;4"%+6&#; #6.*)Z[&. 1.-"*0 

&##6.*"%+/&7: _$#W.,&1./-, /+96Z*./&., +/+6&4, #,+%/./&., "9"9[./&..  
2 ,.4)6;-+-.  ,+9"-0  10  W"4/+$"1&-;#7 # "#"9.//"#-71& #-,"./&7 

W6.#/.%0^  (,&9"% 1)$",+ & W./&S&66+, "W,.*.6&6& )%.6&X./&. Y"6*#$"W+ # 
W"1" [;Z *&Y,+$S&"//"' ,.V.-$&, W"4/+$"1&6&#; # "#"9.//"#-71& #-,"./&7 
$,06 ; .% /+#.$"10^ (/ + W,&1.,. WX.60, $"1/+-/"' 1)^&  & *,"4"Y&60), 
W,"/+96Z*+6& -. 1/". ^&-&/"%". )-"6[./&., $"-",". ,.()6&, ).- $"6.9+/&. 
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$,06+ /+#.$"1"(" & &49+%67.- .(" "- %,.*/0^ $"6.9+/&' -&W+ Y6+--.,+, 
W,"/+96Z*+6& ,"#- $, &#-+66"% #"6.', &4)X&6& 1&$,"1&, +$%+,&)1+, W,"%.6& 
#.,&Z "W0-"% W" W"&#$) -&^"^"*"$, $"-",0. W"4%"6&6& W"6)X&-; &/-.,.#/0. 
%&*." _-&^ 1&$,"#$"W&X. #$&^ #)[.#-%.  

E" &-"(+1 /+V&^ &##6.*"%+/&' 10 #"#-+%&6&  W+17-$& W"  W,&1./. /&Z  
Y"6*#$"W+ /+ ),"$+^  "$,)\+Z[.(" 1&,+,  Y&4&$&, ^&1&&, 9&"6"(&& & 
(."(, +Y&&. 

:"6*#$"W W"4%"67.- W"6)X&-; &4"9,+\./&. "-*.6;/0^ \&%0^ $6.-"$, 
$6. -"X/0^ ",(+/.66, )%&*.-; W6+%+/&. 9+$-.,&', *%&\./&. &/Y)4",&', 
-&^"^"*"$. C W,&6"\&% "9b.$-&% #1+,-Y"/+ $ 6&/4. Y"6*#$"W+ 1"\/" #/7-; 
%&*." " \&4/& 1&$,"#$"W&X.#$&^ "9b.$-"%. :"6*#$"W 1"\/" &#W"6;4"%+-; % 
-,a^ ,+46&X/0^ ,.\&1+^: #1"-,.-; (6+4"1, #1"-,.-; & #/&1+-; %&*." X.,.4 
#1+,-Y"/, W,".S&,"%+-; /+ 9.6)Z W " %.,^/"#-;.   

:"6*#$"W - _-" )/&$+6;/+7 %"41"\/"#-; &4)X./&7 \&%0^ "9b.$-"% 
W,&," *0. >-"(& ,+9"-0 W"$+40%+Z-, X-" Y"6*#$"W "X./; / )\./ % )X.9/"1 
W,"S.##., .(" 1"\/" &#W"6;4"%+-; /+ ),"$+^, *"1+, % W"6.%0^ )#6"%&7^,  -+$ 
$+$ .(" 1"\/" W,"#-" /"#&-; % $+,1+/..  

8+9"-+ /+* *+//"' -.1"' &##6.*"%+/&7  W"$+4+6+ /+1 , X-" &4)X+-;  
1&$," 1&,  "X./; &/-.,.#/" & )%6.$+-.6;/", X-" _-"- W,"S.## W"1"( +.- 
W,&"9,.-+-; / " %0. 4/+/&7, & -"(*+ W"7%67Z-#7 /"%0. &*.&. 

 
3&-.,+-),+  

1. 2#.,"##&'#$&' "9,+4"%+-.6;/0' W,".$- Ç?*.6+' 1&, 96&\.!È 
http://foldscope.naukapresscenter.ru/ 

2.  E,".$-0 *67 ,+9"-0 # Y"6*#$"W"1 
https://globallab.org/ru/course/track/proekty_dlja_raboty_s_foldskopom/  

3. :"6*#$"W - #+10'  /+#-"7[&'  9)1+\/0'  1&$,"#$"W 
http://www.proghouse.ru/article-box/100-foldscope/  
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Секция «Дебют в исследовании» 
 
 

«ПЕЙТЕ, ДЕТИ, МОЛОКО! БУДЕТЕ ЗДОРОВЫ?» 
 

Стерников И.В., Малых А.К. 
J28 2"6"*+,#$"(" , -/+ (. Q,7/#$+  

 
Руководитель: Симунина О.Н. 

 
Цель работы:  W"4/+$"1&-;#7 # ",(+/&4+S&.' 1"6"X/"(" \&%"-/"%"*#-%+ 

% 6&X/"1 ^"47'#-%.. 2 *"1+V/&^ )#6"%&7^ "S./&-; $+X.#-%" 1"6"X/0^ 
W,"*)$-"% Ç&4 1+(+4&/+È, #,+%/&-; &^ # *"1+V/&1& 1"6"X/01& W,"*)$-+1& /+ 
%$)# & #"#-+%.  

Практическая часть работы. 
D+96Z*./&. 4+ $","%" ' % 6&X/"1 ^"47'#-%. % -.X./&. 2015-2018 ("*"% 

W"$+4+6", X-"  $+X.#-%" 1"6"$+ (%$)#, \&,/"#-;) 4+%&#&- "- %"4,+#-+ & 4*","%;7 
\&%"-/"(", %,.1./& *"'$&, $"6&X.#-%+ "-a6"% & "#"9.//" Ð "- $",1+.  !"6"$" 
W"6)X+.-#7 %$)#/.., .#6& $","%+ /+^"*&-#7 /+ #%"9"*/"1 %0W+#..  

A67 #,+%/./&7 $+X.#-%+ 1"6"X/0^ W,"*)$-"% &4 6&X/"(" ^"47'#-%+ 
(/+-),+6;/". S.6;/". 1"6"$") & &4 -",("%"' #.-& /+1& 906" W,&"9,.-./" 8 
"9,+4S"% /+-),+6;/"(" 1"6"$+, 4 Ð #1.-+/0, 3 Ð /+-),+6;/"(" \&,/"(" -%","(+ 
/+&9"6.. W"W)67,/0^ W,"&4%"*&-.6.'.  Q06& W,"%.*./0  -.#-0 /+ #$&#+/&., 
/+6&X&. #-+9&6&4+-","% ($,+^1+6+), #,+%/&-.6;/". $"6&X.#-%" \&,+, 
#,+%/&-.6;/". $"6&X.#-%" 9.6$+ (-.#- /+ #%",+X&%+/&. W"* *.'#-%&.1 #W&,-+), 
-.#- /+ Y+6;#&Y&$+S&Z (/+6&X&. #"*0, 1.6+). 8.+$S&7 /+ -.#-0 "S./&%+6+#; W" 
4-9+66;/"' V$+6. . 

!"6"$" 1+,$& Ç2.#.60' 6)(È 3,2% (Q!F) (4+7%6./" $+$ /+-),+6;/".) 
*+6" ,.+$S&Z /+ $,+^1+6, /. #%.,/)6"#; % W,&#)-#-%&& $&#6"-0, /. *+6" 
,.+$S&Z #" #W&,-"1. G.#- /+ /+6&X&. \&,+ W"*-%.,*&6 4+7%6.//". 
W,"&4%"*&-.6.1 $"6&X.#-%" (% #,+%/./&&) ) %#.^ "9,+4S"%. 2 ,.4)6;-+-. -.#-+ 
/+ #$&#+/&. 1"6"$" Ç!"40,#$".È (2,7% Q.6",)##&7) W,"9,.6" /.W,&7-/0' 
^&1&X.#$&' 4+W+^, ÇH.*,+7 9),a/)V$+È (F+,+X.%) Ð /.W,&7-/0' $&#6" -
(/&6"#-/0' 4+W+^ & (",;$&' %$)#. >4 10 6&-,"% 1"6"$+ *"1+V/.(" W"6)X&6"#; 
4,5 $( #6"&#-"(" W6"-/"(" -%","(+.  >4 3 6&-,"% Ç1+(+4&//"("È 1"6"$+ Ð 6&V; 
"$"6" 900 ( 1.6$"4.,/&#-"(" -%","(+.  BW0-0 /. %07%&6& *"9+%"$ $,+^1+6+ % 
#1.-+/. &  -%","(., 1.6+ & #"*0 % 1"6"$..  ! +$#&1+6;/". $"6&X.#-%" 9+66"% 
W"6)X&6& *%+ "9,+4S+ &##6.*"%+//"("  1"6"$+. 

3&-.,+ -),+  
1. B/"W,&'$" 2.C. !"6"$" - _-" #)W.,!: #+10. %$)#/0. ,.S.W-0 &4 1"6"X/0^ 

W,"*)$-"% / 2.C. B/"W,&'$", C.2. B/"W,&'$". !.: 8"#-"% -/+-A"/). 2005. - 
152 #.  

2. https://biomolecula.ru/articles/domashniaia-laboratoriia-moloka/ 
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ЮЖНОРУССКИЕ  ЖЕНСКИЕ  И  ДЕВИЧЬИ  НАРОДНЫЕ  
КОСТЮМЫ ВОРОНЕЖСКОЙ ГУБЕРНИИ  

(с использованием экспонатов из частной коллекции) 
 

Барастова Д.Р, Леонова М.В., Трушина С.А. 
CDBB ÇE,+%"#6+%/+7 F6+##&X.#$+7 <&1/+4&7 ÇF"%X.(È  

#. A)V"/"%"  !"#$"%#$+7 "96. 
 

Руководитель: Сорокин Р.В. 
 
Цель исследования - %07%&-; ^+,+$-.,/0. "#"9.//"#-& \./#$"(" & *.%&X;.(" 

$"#-Z1+ 2","/.\#$"'  ()9.,/&&, "W,.*.6&-; X.,-0 # "̂*#-%+ Z\/"%.6&$",)##$"(" $"#-Z1+ 
# #.%.,/"%.6&$",)##$&1 $"#-Z1"1, #" 9,+-; 1+-.,&+6 " ,.(&"/+6;/0  ̂ "#"9.//"#-7  ̂
/+,"*/"(" $"#-Z1+ 2","/.\#$"' ()9.,/&&, %04%+-; &/-.,.# e ) #%"&  ̂ #%.,#-/&$"% $ 
/+,"*/"1) &#$)##-%), W"%0#&-; &/-.,.# $ /+,"*/"' $)6;-),. /+V.' #-,+/0.  

B9b.$-  &##6.*"%+/&7 Ð ,)##$&'  /+,"*/0'  $"#-Z1  2","/.\#$"'  ()9. ,/&&  $"/.S  
19 /+X+6" 20 %.   

E,.*1.- &##6.*"%+/&7: \./#$+7 & *.%&X;7   $,.#-;7/#$+7 "*.\*+ 2","/.\#$"' 
()9.,/&& $"/S+ 19 -/+X+6+ 20 %.$"%.  

!+-.,&+60 &##6.*"%+/&7: \./#$&. ,)9+^&, W"/.%0, Y+,-)$, W"7#, *.%&X&' 
#+,+Y+/, -$+/& &4 X+#-/"' $"66.$S&&. 

!.-"*0 &## 6.*"%+/&7: &4)X./&. & +/+6&4 6&-.,+-),0 W" *+//"' -.1.; W"#.[./&. 
$,+.%.*X.#$"(" 1)4.7 #. A)V"/"%", %0#-+%"$ W" /+,"*/"' $)6;-),.; W,"#1"-, 
%&*."1+-.,&+6"% "9 &#-",&& /+,"*/"(" $"#-Z1+ 2","/.\#$"' ()9.,/&&; "#%"./&. 
W,&1././&7 /+ W,+$-&$. W,.*1.-+ &##6.*"%+/&7.  

Основные результаты: 
- %07%6./0 X.-$" %0,+\.//0. ,+46&X&7 % Y",1+  ̂Z\/",)##$"' W"/.%0 % 4+%&#&1"#-& 

"- %"4,+#-+, 1+-.,&+6;/"(" #"#-"7/&7. @#-; ,+46&X&7 % &  ̂ /+4%+/&7 .̂ O-& ,+46&X&7 
/+96Z*+Z-#7 *+\. % ,7*"1 /+^"*7[&^#7 /+#.6.//0  ̂W)/$-+ ;̂  

- *.%&X&' $"#-Z1 2","/.\#$"' ()9.,/&& Ð #+,+Y+//0' $"1W6.$#, V&,"$" 
,+#W,"#-,+/.//0' /+ #.%.,. 8"##&& ,  #%&*.-.6;#-%).-  " .*&/#-%. $)6;-),/0  ̂ #%74.' 
_-&  ̂,.(&"/"%.  

- /+ W,&1.,. &##6.*"%+/&7 1+-.,&+6"%, &4 $"-",0  ̂V&6#7 /+,"*/0' $"#-Z1, W"$,+#$& 
-$+/.', 1"\/" )-%.,\ *+-;, X-" ,)##$&' /+S&"/+6;/0' $"#-Z1 &1..- "9[&., .*&/0. 
/+X+6+. 

3&-.,+-),+.  
1. E+,1"/  :.!.  8)##$&' /+,"* /0'  $"#-Z1  - $+$ ^)*"\.#-%.//" -$"/#-,)$-",#$&'  

&#-"X/&$ -%",X.#-%+. />4*-%": 2. U.%X)$. 2015. Ð 269 #. 
2. G"6$+Xa%+ ?.E. D+,"*/0'  $"#-Z1  2","/.\#$"'  ()9.,/& & $"/S+ XIX - /+X+6+ XX 

%.$+. / 2","/.\:  J./-,  *)^"%/"( "  %"4,"\*./&7  P.,/"4.1/"("  $,+7. 2012. Ð 232#. 
3. G,+*&S&& /+,"*/"("  $"#-Z1+ % 2","/.\#$"'  ()9.,/&&.  >4*+-.6;#-%" ÇB9[.#-%"  & 

5*","%;.  (6+%/0'  &/Y",1+S&"// 0'  W+,-/.,  2EJ  Ç201W.6È. !"#$%+. 2008. Ð 19 #. 
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ЭЛЕМЕНТЫ  РУССКОЙ  СТАРИНЫ  И  НОВЫЕ  ТЕНДЕНЦИИ  
В  СЕВЕРОРУССКОМ  ДЕВИЧЬЕМ  КОСТЮМЕ  

КОНЦА XIX – НАЧАЛА XX ВЕКА  
(с использованием метода реконструкции) 

 
Романова В.О., Троицкая А.О., Телегина Н.Н. 

CDBB ÇE,+%"#6+%/+7 F6+##&X.#$+7 <&1/+4&7 ÇF"%X.(È #. A)V"/"%"  
 
Руководитель: Гливаковская М.А. 

 
Целью проектной разработки 906" W,&"9[./&. $ _#-.-&$. ,)##$"(" 

/+,"*/"(" $"#-Z1+, W"W0-$+ /+(67*/" W,"#6.*&-; #%74& 1.\*) $"#-Z1"1 
*"W.-,"%#$"' _W"^& & W,+4*/&X/01 $,.#-;7/#$&1  & $)W.X.#$&1 $"#-Z1"1 
/+X+6+ LL %.$+. 

B9b.$- &##6.*"%+/&7 Ð #.%.,",)##$&' #+,+Y+//0' $"1W6.$#. A67 
,.$"/#-,)$S&& 906 %09,+/ W,+4*/&X/0' *.%&X&' $"#-Z1: 9.6"(", #&/.(" & 
$,+#/"(" S%.-"% &4 ,+4/0^ ,.(&"/"% #.%.,+ 8"##&&.  

!.-"*0 &##6.*"%+/&7: +/+6&4 W&#;1.//0^ &#-"X/&$"% W" &#-",&& 
$"#-Z1+, &4)X./&. &49,+//0^ "9,+4S"% W" &4*+//01 1)4.'/01 $+-+6"(+1. 
B4/+$"16./&. # "9,+4S+1& $"#-Z1"%, %"##-+/"%6.//0^ 1.-"*"1 
,.$"/#-,)$S&& # S.6;Z W,&*+-; /+(67*/"#-; &##6.*"%+/&Z.    

 !+-.,&+6"1 &##6.*"%+/&7 W"#6)\&6& 3 #+,+Y+//0^ $"1W6.$#+ - 
!.4./#$&' W,+4*/&X/0' * .%&X&' $"#-Z1, F+,("W"6;#$&' *.%&X&' $"#-Z1, 
*.%&X&' $"#-Z1 G%.,#$"' ()9.,/&&. 8.$"/#-,)$S&7 $"#-Z1"% & &4)X./&. 
6&-.,+-),0 W" -.1. 906& W,"%.*./0 % -.X./&. 2019 (. % $6)9. ,.$"/#-,)$S&& 
,)##$"(" $"#-Z1+ <&1/+4&& ÇF"%X.(È #. A)V"/"%".  

Основные результаты:  
- #+,+Y+//0' $"1W6.$# - W,71"' /+#6.*/&$ #-+,&//"' /+S&"/+6;/"' 

,)##$"' "*.\*0, X-"   %&*/" W" *.-+671 $,"7 & %09",) 1+-.,&+6"%;  
- 1/"(&. *.-+6& &4("-"%6./0 &4 /"%0^ 1+-.,&+6"%, %&*"&41././0 % 

#""-%.-#-%&& # 1"*"' /+X+6+ LL, "*/+$" "#-+.-#7 (6+%/". Ð W"/&1+/&. ,)##$"' 
_#-.-&$& & 6Z9"%/". "-/"V./&. $ -,+*&S&71 W,.*$"%;  

- W0-+7#; %"##-+/"%&-; $"#-Z1 % /+V. %,.17, 10 &*.1 W" W)-& /+V&^ 
W,.*$"%, &#W"6;4).1 /"%0. 1+-.,&+60, /" #-+,+.1#7 #"^,+/&-; "#/"%/". 
)*"9#-%", $,+#"-), W"/&1+7, X-" _-" "*.\*+ W,+%"#6+%/"(" X.6"%.$+, 
(,+\*+/&/+ 8"##&&.   

3&-.,+-),+ . 
1. 2. <","\+/&/+ ?.2. 8)##$&' #+,+Y+/ : 9.60', #&/&', $,+#/0'./ !"#$%+ ÇBBB 

Q"#6./È, 2015. Ð 240#. 
3. 3Z-&$"%+ D.E. F,.#-;7/#$&' $"#-Z1 !.4./#$"(" ).4*+ C,^+/(.6;#$"' 

()9.,/&& $"/S+ 19 /+X+6+ 20 %.$+./ Ç!+60. F",.60È, 2009. Ð 329 #. 
4. E+,1"/  :.!.  8)##$&' /+,"*/0'  $"#-Z1  - $+$ ^)*"\.#-%.//" - 

$"/#-,) $-",#$&'  &#-"X/&$ -%",X.#-%+. /> 4*-%" 2. U.%X)$, 2015. Ð 269 #.  
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ИСТОРИЧЕСКАЯ   РЕКОНСТРУКЦИЯ   КАК   СРЕДСТВО 
ПРОПАГАНДЫ   БЕРЕЖНОГО   ОБРАЩЕНИЯ  

С  ОКРУЖАЮЩЕЙ  СРЕДОЙ 
 

Вязкова А.С., Отставнова С.А., Ходаков И.И. 
CDBB ÇE,+%"#6+%/+7 F6+##&X.#$+7 <&1/+4&7 ÇF"%X.(È  

#. A)V"/"%"  !"#$"%#$+7 "96. 
 

Руководители работы: Юж Д.В.,  
Казаков И.С. 

 
A.7-.6;/"#-; $6)9+ &#-",&X.#$"' ,.$"/#-,)$S&& ÇQ)-0,#$+7 ?6"9"*+È 

4+$6ZX+.-#7 % W"W)67,&4+S&& 1+-.,&+6;/"' & *)^"%/"' $)6;-),0 8"##&& 
W.,&"*+ XVI  Ð XVII  %.$"%. =X&-0%+7 9.,.\/". & (6)9"$" *)^"%/". "-/"V./&. 
,)##$&^ 6Z*.' W.,&"*+ XVI  Ð XVII  %%. $ "$,)\+Z[.1) &^ 1&,), 1"\/" 
W,.*W"6"\&-;, X-" W,&"9[./&. W"*,+#-+Z[.(" W"$"6./&7 X.,.4 *.7- .6;/"#-; 
$6)9+ $ $)6;-),. -"(" %,.1./& %"#W&-+.- & % /&^ #""-%.-#-%)Z[.. "-/"V./&. $ 
"$,)\+Z[.1) 1&,).  

Цель работы: W"$+4+-;, $+$ *.7-.6;/"#-; $6)9+ 1"\.- #W"#"9#-%"%+-; 
W,"W+(+/*. 9.,.\/"(" "9,+[./&7 # "$,)\+Z[.' #,.*"'.  

!+-.,&+60 &##6.*"%+/&7: "9,+4 \&4/ & ,)##$&^ 6Z*.' W.,&"*+ XVI  Ð 
XVII  %%., "-,+\.//0' % +,^&%/0^ *"$)1./-+^, % 1)4.'/0^ _$#W"/+-+^ & 
&4"9,+4&-.6;/0^ &#-"X/&$+^. !.-"*0 &##6.*"%+/&7: "W&#+-.6;/0', &#-",&$" -
#,+%/&-.6;/0', +,^."6"(&X.#$&', _1W&,&X.#$&'.  

Результаты работы: %"##-+/"%6./&. /+S&"/+6;/"(" #+1"#"4/+/&7, 
%"%6.X./&. 1"6"*.\& % &4)X./&. &#-",&&, W"/&1+/&. 1.#-+ X.6"%.$+ % 
"$,)\+Z[.1 1&,. & .(" "-%.-#-%.//"#-& 4+ #"^,+/./&. W,&,"*0.  

Вывод: &#-",&X.#$+7 ,.$"/#-,)$S&7 Ð /+ W,&1.,. *.7-.6;/"#-& $6)9+ 
ÇQ)-0,#$+7 ?6"9"*+È Ð *.'#-%.//". #,.*#- %" W,"W+(+/*0 9.,.\/"(" 
"9,+[./&7 # "$,)\+Z[.' #,.*"', % W.,%)Z "X.,.*; Ð #,.*& W"*,+#-+Z[.(" 
W"$"6./&7. 

 
 

ЧЕЛОВЕК-ГАДЖЕТ 
 

Коновалова Д.В. 
<QB= ÇU$"6+ 171È, (. !"#$%+ 

 
Руководитель:  Шведчикова А.А. 

 
Замысел работы  4+$6ZX+6#7  W"W0-$. "S./&-; 4/+X&1"#-; (+*\.-+ % 

1&,. 1"&^ #%.,#-/&$"%, "W,.*.6&-; W"6"\&-.6;/0. & "-,&S+-.6;/0. #-","/0 
%"4*.'#-%&7 %&,-)+6;/"' #,.*0 /+ ,+46&X/0. #Y.,0 \&4/& W"*,"#-$"%.   
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E,.\*. %#.(", 10 W"W0-+6&#; "W,.*.6&-;  %,.1.//0. ^+,+$-.,&#-&$& 
%4+&1"*.'#-%&7 X.6"%.$+ & (+*\.-+, "#"9.// "#-& %6&7/&7 %"4,+#-+ W"*,"#-$+ 
/+ &#W"6;4"%+/&7 &1 (+*\.-+ % ,+4/0^ #Y.,+^ \&4/&. B#"9". %/&1+/&. 9 06" 
)*.6./"  &##6.*"%+/&Z %09",+ -&W"% &(, % 4+%&#&1"#-& "- %"4,+#-+ ,+4/0^ 
$+-.(",&' W"*,"#-$"%, + -+$\. %6&7/&Z )%6.X.//"#-& $"1W;Z-.,/01& &(,+1& 
/+ %,.17 #/+ W"*,"#-$+. 

2 4+$6ZX./&& #6.*).- "-1.-&-;, 10 )9.*&6&#;, X-" *+//+7 W,"96.1+ 
"X./; +$-)+6;/+ & -,.9).- *+6;/.'V.(" #.,;.4/"(" &##6.*"%+/&7 & ,.V./&7.  

 
>#W"6;4"%+//0. &#-"X/&$&. 

1. 2&*0 $"1W;Z-.,/0^ &(,./  https://ribalych.ru/2015/08/14/vidy-
kompyuternyx-igr/ 

2. 2&*0 $"1W;Z-.,/0^ &(,, &^ /+4/+X./&. & %"41"\/"#-& W,&1././&7 % 
,+9"-. W#&^"6"(+ / https://pandia.ru/text/78/410/87188.php 

 
 
 

ГИДРОПОНИКА 
 

Алсылкожаева Д.А. 
<QB= ÇU$"6+ 171È, (. !"#$%+ 

 
Руководитель:  Вандышева М.М. 

 
Цель р+9"-0: &40#$+-; %"41"\/"#-& ,.+6&4+S&& -.^/"6"(&' 

(&*,"W"/&$& % *"1+V/&^ )#6"%&7^.  
Практическая часть. 

8+4,+9"-$+ )#-+/"%$&, W,&("*/"' *67 "#)[.#-%6./&7 -.^/"6 "(&& 
(&*,"W"/&$&, &4 W,"#-0^ *.V.%0^, W"*,)X/0^ #,.*#-% (W6+#-&$"%0. #-+$+/0 Ð 
%-",&X/"(" &#W"6;4"%+/&7, %+-+ & -,)9"X$& *67 $"$-.6.'). E"*("-"%$+ 
-.^/"6"(&X.#$"(" W,"S.##+:  
"  W,&("-"%6./&.  (&*,"W"//0^ ,+#-%","%;  
"  %09", #)9#-,+-+;  
"  %09", & W"*("-"%$+ ,+#-./&';  
"  #"4*+/&. /."9^"*&10^ )#6"%&' (%6+\/"#-;, -.1W.,+-),/0' ,.\&1, 

"#%.[./&., "9/"%6./&.  ,+#-%",+).  
8.4)6;-+- _$#W.,&1./-+ W"$+4+6, X-" *67 %0,+[&%+/&7 9"9"%0^ ,+#-./&' 

% )#6"%&7^ (&*,"W"/&$& /+&9"6.. _YY.$-&%/01& "$+4+6&#; ,+#-%",0 # 
W"%0V.//01 #"*.,\+/& .1 +4"-+. 

3&-.,+-),+.  
1. F",X+(&/ 2.E. / =X.9/&$ 9&"6"(&& *67 6 $6+##+. 2004.  
2. <+/&X$&/+ C.C. / R/0' #+*"%"*. 1980.  
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ОБНАРУЖЕНИЕ И ОПРЕДЕЛЕНИЕ РАЗНОВИДНОСТЕЙ 
ИНФУЗОРИЙ В ВОДОЕМЕ 

 
Крыгин И.И.,  Вершинин М.А., Вознесенский А.А. 

<QB= ÇU$"6+ 171È, (. !"#$%+ 
 

Руководитель:  Шведчикова А.А. 
 

Цель ,+9"-0 "W,.*.6./&. %&*"%"(" #"#-+%+ &/Y)4",&', "9&-+Z[&^ % 
W,.#/"%"*/0^ %"*".1+^ ,+'"/+ D"%"' !"#$%0.  

!.-"*0 & &/#-,)1./-+,&' ,+9"-0 Ð /+96Z*./&. # &#W"6;4"%+/&.1 
)#-,"'#-%+ S&Y,"%"(" 1&$,"#$"W+, Y&$#&,"%+/&. Y"-" & %&*"-1"*)6.'.  

Практическая часть работы. 
!/"("$,+-/0' "-9", W,"9 %"*0 &4 &4)X+.10^ W,.#/"%"*/0^ &#-"X/&$"%   

*67 "9/+,)\./&7 /+&9"6.. &/-.,.#/0^ %&*"% 1&$,"Y+)/0, "9&-+Z[&^ % 
*+//"' W,&,"*/"' #,.*.. Q06& "9/+,)\./0: -,& %&*+ &/Y)4",&', W6+/+,&7 
9.6+7, *+Y/&7, 6&X&/$+ $"1+,+. 2 ^"*. ,+9"-0 906& #*.6+/0 Y"-" & %&*." -
1"*)6&, W"4%"67Z[&. /+96Z*+-; \&4/.*.7-.6;/"#-; &4)X+.10^ \&%"-/0^ % 
*+//"' #,.*..  

Заключение. 
Q"6;V". %&*"%". ,+4/""9,+4&. \&%0^ ",(+/&41"%, "-/"#7[&^#7 $ 

,+4/01 -&W+1, #%&*.-.6;#-%).- " ,+4%.-%6.//0^ W&[.%0^ S.W7^ & 
)#-"'X&%"#-& *+//"' _$"#&#-.10, -" .#-; " ^","V.' _$"6"(&X.#$"' #&-+S&& 
*+//"(" ,+'"/+.  

 
3&-.,+-),+.  

1. E+#.X/&$ C.2. =X.9/&$ 9&"6"(&& *67 7 $6+##+. !. >4-%": 
ÇE,"#%.[./&.È. 2014.  

2. Q"6;V+7 #"%.-#$+7 _/S&$6"W.*&7. G"1 4. !"#$%+. 1978. 
 

 
 


