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&5<0 7. #;0=8@>20=85 8 ?@>3=>78@>20=85 
8=25AB8F8>==>3> @0728B8O A5@28A=>9 
45OB5;L=>AB8 

2 

- 

�B>3>: 12 4 

 

 

4.5 �01>@0B>@=K5 @01>BK  
!5 ?@54CA<>B@5=K CG51=K< ?;0=>< 

 

4.6. !0<>AB>OB5;L=0O @01>B0 ABC45=B>2 
№ 
?/? 

�0720=85 B5<K $>@<0/284 ! ! �1J5< G0A>2 

�G=0O 
D>@<0 

�0>G=0O  
D>@<0 

1.  

&5<0 1. 
&5>@5B8G5A:0O 
>A=>20 
?@>3=>78@>20=8O 8 
?;0=8@>20=8O 
A5@28A=>9 
45OB5;L=>AB8. 

@01>B0 A ;5:F8>==K< <0B5@80;><, 
?>43>B>2:0 : ?@0:B8G5A:><C 70=OB8N A 
8A?>;L7>20=85< >1CG0NI8E B5AB>2 8 
:><?LNB5@=KE A8<C;OF89, ?>43>B>2:0 : 
70G5BC 

6 10 

2.  

&5<0 2. "A>15==>AB8 
>@30=870F88 
?@>F5AA0 
?@>3=>78@>20=8O 8 
?;0=8@>20=8O 
A5@28A=>9 
45OB5;L=>AB8 

@01>B0 A ;5:F8>==K< <0B5@80;><, 
?>43>B>2:0 : ?@0:B8G5A:><C 70=OB8N A 
8A?>;L7>20=85< >1CG0NI8E B5AB>2 8 
:><?LNB5@=KE A8<C;OF89, ?>43>B>2:0 : 
70G5BC 

6 10 

3.  

&5<0 3.  5B>4K 
?@>3=>78@>20=8O 8 
?;0=8@>20=8O 
A5@28A=>9 
45OB5;L=>AB8 

@01>B0 A ;5:F8>==K< <0B5@80;><, 
?>43>B>2:0 : ?@0:B8G5A:><C 70=OB8N A 
8A?>;L7>20=85< >1CG0NI8E B5AB>2 8 
:><?LNB5@=KE A8<C;OF89, ?>43>B>2:0 : 
70G5BC 

6 10 
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4.  

&5<0 4. 

�0;0=A>2K9 <5B>4 
2 ?@>3=>78@>20=88 
8 ?;0=8@>20=88 
A5@28A=>9 
45OB5;L=>AB8 

@01>B0 A ;5:F8>==K< <0B5@80;><, 
?>43>B>2:0 : ?@0:B8G5A:><C 70=OB8N A 
8A?>;L7>20=85< >1CG0NI8E B5AB>2 8 
:><?LNB5@=KE A8<C;OF89, ?>43>B>2:0 : 
70G5BC 

6 10 

5.  

&5<0 5. 
#@>3=>78@>20=85 8 
?;0=8@>20=85 
=0CG=>-
B5E=8G5A:>3> 
?@>3@5AA0 2 
A5@28A=>9 
45OB5;L=>AB8.  

@01>B0 A ;5:F8>==K< <0B5@80;><, 
?>43>B>2:0 : ?@0:B8G5A:><C 70=OB8N A 
8A?>;L7>20=85< >1CG0NI8E B5AB>2 8 
:><?LNB5@=KE A8<C;OF89, ?>43>B>2:0 : 
70G5BC 6 10 

6.  

&5<0 6. 
#;0=8@>20=85 8 
?@>3=>78@>20=85 
B5<?>2 @0728B8O 
A5@28A=>9 
45OB5;L=>AB8 

@01>B0 A ;5:F8>==K< <0B5@80;><, 
?>43>B>2:0 : ?@0:B8G5A:><C 70=OB8N A 
8A?>;L7>20=85< >1CG0NI8E B5AB>2 8 
:><?LNB5@=KE A8<C;OF89, ?>43>B>2:0 : 
70G5BC 

4 8 

7.  

&5<0 7. 
#;0=8@>20=85 8 
?@>3=>78@>20=85 
8=25AB8F8>==>3> 
@0728B8O 
A5@28A=>9 
45OB5;L=>AB8 

@01>B0 A ;5:F8>==K< <0B5@80;><, 
?>43>B>2:0 : ?@0:B8G5A:><C 70=OB8N A 
8A?>;L7>20=85< >1CG0NI8E B5AB>2 8 
:><?LNB5@=KE A8<C;OF89, ?>43>B>2:0 : 
70G5BC 

2 6 

�B>3>:  36 64 

 

4.7. �C@A>2K5 @01>BK/?@>5:BK ?> 48AF8?;8=5 «�@>3=>78@>20=85 8 
?;0=8@>20=85 A5@28A=>9 45OB5;L=>AB8» =5 ?@54?>;030NBAO CG51=K< 

?;0=><.  
 

5. �1@07>20B5;L=K5 B5E=>;>388 

#@5?>4020=85 48AF8?;8=K 2545BAO A ?@8<5=5=85< A;54CNI8E 284>2 
>1@07>20B5;L=KE B5E=>;>389: 

3 B@048F8>==K5 >1JOA=8B5;L=>-8;;NAB@0B82=K5 B5E=>;>388, :>B>@K5 
>15A?5G820NB 4>ABC?=>ABL CG51=>3> <0B5@80;0 4;O 1>;LH8=AB20 ABC45=B>2, 
A8AB5<=>ABL, >B@01>B0==>ABL >@30=870F8>==KE D>@< 8 ?@82KG=KE <5B>4>2, 
>B=>A8B5;L=> <0;K5 70B@0BK 2@5<5=8; 

3 B5E=>;>388 ?@>1;5<=>3> >1CG5=8O, =0?@02;5==K5 =0 @0728B85 
?>7=020B5;L=>9 0:B82=>AB8, B2>@G5A:>9 A0<>AB>OB5;L=>AB8 ABC45=B>2 8 
?@54?>;030NI85 ?>A;54>20B5;L=>5 8 F5;5=0?@02;5==>5 2K42865=85 ?5@54 
ABC45=B>< ?>7=020B5;L=KE 7040G, @07@5H5=85 :>B>@KE ?>72>;O5B ABC45=B0< 
0:B82=> CA20820BL 7=0=8O (8A?>;L7CNBAO ?>8A:>2K5 <5B>4K; ?>AB0=>2:0 
?>7=020B5;L=KE 7040G); 
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3 B5E=>;>388 @072820NI53> >1CG5=8O, ?>72>;ONI85 >@85=B8@>20BL 
CG51=K9 ?@>F5AA =0 ?>B5=F80;L=K5 2>7<>6=>AB8 ABC45=B>2, 8E @50;870F8N 8 
@0728B85; 

3 B5E=>;>388 :>=F5=B@8@>20==>3> >1CG5=8O, ACBL :>B>@KE A>AB>8B 2 
A>740=88 <0:A8<0;L=> 1;87:>9 : 5AB5AB25==K< ?A8E>;>38G5A:8< 
>A>15==>ABO< G5;>25G5A:>3> 2>A?@8OB8O AB@C:BC@K CG51=>3> ?@>F5AA0 8 
:>B>@K5 40NB 2>7<>6=>ABL 3;C1>:>3> 8 A8AB5<=>3> 87CG5=8O A>45@60=8O 
CG51=KE 48AF8?;8= 70 AG5B >1J548=5=8O 70=OB89 2 B5<0B8G5A:85 1;>:8; 

3 B5E=>;>388 <>4C;L=>3> >1CG5=8O, 40NI85 2>7<>6=>ABL >15A?5G5=8O 
381:>AB8 ?@>F5AA0 >1CG5=8O, 040?B0F88 53> : 8=48284C0;L=K< ?>B@51=>ABO< 
8 >A>15==>ABO< >1CG0NI8EAO (?@8<5=ONBAO, :0: ?@028;>, ?@8 
A0<>AB>OB5;L=>< >1CG5=88 ABC45=B>2 ?> 8=48284C0;L=><C CG51=><C ?;0=C); 

3 B5E=>;>388 48DD5@5=F8@>20==>3> >1CG5=8O, >15A?5G820NI85 
2>7<>6=>ABL A>740=8O >?B8<0;L=KE CA;>289 4;O @0728B8O 8=B5@5A>2 8 
A?>A>1=>AB59 ABC45=B>2, 2 B>< G8A;5 8 ABC45=B>2 A >A>1K<8 
>1@07>20B5;L=K<8 ?>B@51=>ABO<8, GB> ?>72>;O5B @50;87>20BL 2 :C;LBC@=>-

>1@07>20B5;L=>< ?@>AB@0=AB25 C=825@A8B5B0 845N A>740=8O @02=KE 
2>7<>6=>AB59 4;O ?>;CG5=8O >1@07>20=8O 

3 B5E=>;>388 0:B82=>3> (:>=B5:AB=>3>) >1CG5=8O, A ?><>ILN :>B>@KE 
>ACI5AB2;O5BAO <>45;8@>20=85 ?@54<5B=>3>, ?@>1;5<=>3> 8 A>F80;L=>3> 
A>45@60=8O 1C4CI59 ?@>D5AA8>=0;L=>9 45OB5;L=>AB8 ABC45=B>2 
(8A?>;L7CNBAO 0:B82=K5 8 8=B5@0:B82=K5 <5B>4K >1CG5=8O) 8 B.4. 

 0:A8<0;L=0O MDD5:B82=>ABL ?5403>38G5A:>3> ?@>F5AA0 4>AB8305BAO 
?CB5< :>=AB@C8@>20=8O >?B8<0;L=>3> :><?;5:A0 ?5403>38G5A:8E B5E=>;>389 
8 (8;8) 8E M;5<5=B>2 =0 ;8G=>AB=>->@85=B8@>20==>9, 45OB5;L=>AB=>9, 
480;>38G5A:>9 >A=>25 8 8A?>;L7>20=8O =5>1E>48<KE A>2@5<5==KE A@54AB2 
>1CG5=8O. 

 

6. #G51=>-<5B>48G5A:>5 8 8=D>@<0F8>==>5 >15A?5G5=85 48AF8?;8=K 

 

0) >A=>2=0O ;8B5@0BC@0; 
1. �>;C1520, &. �. "A=>2K <>45;8@>20=8O 8 >?B8<870F88 ?@>F5AA>2 8 

A8AB5< A5@28A0 : CG51=>5 ?>A>185 / &. �. �>;C1520 ;  -2> >1@07>20=8O 8 =0C:8 
$>A. (545@0F88, '@0;. D545@. C=-B. - �:0B5@8=1C@3 : �74-2> '@0;LA:>3> C=-B0, 
2017. - 108 A. - ISBN 978-5-7996-2109-4. - &5:AB : M;5:B@>==K9. - URL: 

https://znanium.com/catalog/product/1946321 (40B0 >1@0I5=8O: 04.11.2024). 3 
$568< 4>ABC?0: ?> ?>4?8A:5. 

2. �>;C1520, &. �. "A=>2K <>45;8@>20=8O 8 >?B8<870F88 ?@>F5AA>2 8 
A8AB5< A5@28A0 : CG51=>5 ?>A>185 / &. �. �>;C1520 ;  -2> >1@07>20=8O 8 =0C:8 
$>A. (545@0F88, '@0;. D545@. C=-B. - �:0B5@8=1C@3 : �74-2> '@0;LA:>3> C=-B0, 
2017. - 108 A. - ISBN 978-5-7996-2109-4. - &5:AB : M;5:B@>==K9. - URL: 
https://znanium.com/catalog/product/1946321 (40B0 >1@0I5=8O: 04.11.2024). 3 
$568< 4>ABC?0: ?> ?>4?8A:5. 

3. �02K4:8=0, �. �. #@>5:B8@>20=85 8 >@30=870F8O B>@3>2>3> 
?@>AB@0=AB20 ?@54?@8OB89 @>7=8G=>9 B>@3>2;8 8 >1I5AB25==>3> ?8B0=8O: 
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'G51=>5 ?>A>185 / �02K4:8=0 �.�. -  >A:20 :!�* �!($�- , 2017. - 266 A. 
(�KAH55 >1@07>20=85)ISBN 978-5-16-105727-8 (online). - &5:AB : M;5:B@>==K9. 
- URL: https://znanium.com/catalog/product/899751 (40B0 >1@0I5=8O: 
04.11.2024). 3 $568< 4>ABC?0: ?> ?>4?8A:5. 

4. �K1A:0O, �. �. #@>5:B8@>20=85 A8AB5<K @0A?@545;5=8O 2 ;>38AB8:5 
: <>=>3@0D8O / �.�. �K1A:0O. 4  >A:20 : �!($�- , 2024. 4 235 A. 4 

(!0CG=0O <KA;L). 4 DOI 10.12737/24760. - ISBN 978-5-16-012614-2. - &5:AB : 
M;5:B@>==K9. - URL: https://znanium.ru/catalog/product/2105348 (40B0 
>1@0I5=8O: 04.11.2024). 3 $568< 4>ABC?0: ?> ?>4?8A:5. 

5. +5@=O:>2,  . �.  >45;8@>20=85 8 ?@>5:B8@>20=85 
?@>872>4AB25==KE ?@>F5AA>2 8 A8AB5< : CG51=>5 ?>A>185 /  . �. +5@=O:>2. - 
!>2>A818@A: : �74-2> !�&', 2020. - 94 A. - ISBN 978-5-7782-4249-4. - &5:AB : 
M;5:B@>==K9. - URL: https://znanium.com/catalog/product/1866933 (40B0 
>1@0I5=8O: 04.11.2024). 3 $568< 4>ABC?0: ?> ?>4?8A:5. 

 

1) 4>?>;=8B5;L=0O ;8B5@0BC@0; 
 

1. �=FC?>2, �. /. %B@0B538G5A:>5 C?@02;5=85 : <>=>3@0D8O / �=FC?>2 
�. /. - 4-5 874. , 8A?@. 8 ?5@5@01. -  >A:20 : #@>A?5:B, 2020. - 344 A. - ISBN 978-

5-392-31471-3. - &5:AB : M;5:B@>==K9 // -�% "�>=AC;LB0=B ABC45=B0" : [A09B]. - 
URL : https://www.studentlibrary.ru/book/ISBN9785392314713.html.  

2. �01CH:8=, �.  . $07@01>B:0 70I8I5==KE ?@>3@0<<=KE A@54AB2 
8=D>@<0B870F88 ?@>872>4AB25==KE ?@>F5AA>2 ?@54?@8OB8O : CG51=>5 ?>A>185 
/ �.  . �01CH:8=,  . �. &C<18=A:0O. -  >A:20 ; �>;>340 : �=D@0-�=65=5@8O, 
2024. - 260 A. - ISBN 978-5-9729-1618-4. - &5:AB : M;5:B@>==K9. - URL: 

https://znanium.ru/catalog/product/2169718 (40B0 >1@0I5=8O: 04.11.2024). 3 
$568< 4>ABC?0: ?> ?>4?8A:5. 

3. �>340=>20, �. !. �><?;5:A=K9 0=0;87 8 <>45;8@>20=85 187=5A-
?@>F5AA>2 ?@>872>4AB25==>3> ?@54?@8OB8O : CG51=>5 ?>A>185 / �.!. 
�>340=>20, ".�. �545@48=>20. 4  >A:20 : �!($�- , 2022. 4 90 A. 4 

(�KAH55 >1@07>20=85:  038AB@0BC@0). - ISBN 978-5-16-111149-9. - &5:AB : 
M;5:B@>==K9. - URL: https://znanium.com/catalog/product/1913571 (40B0 
>1@0I5=8O: 04.11.2024). 3 $568< 4>ABC?0: ?> ?>4?8A:5. 

4. �C;0:, �. �. #@>5:B8@>20=85 ?@>872>4AB25==KE 740=89 ?8I52KE 
?@54?@8OB89 : CG51=>5 ?>A>185 / �. �. �C;0:, �. !.  0BNI5=:>, �.  . 
�02@8;5=:>2. - %0=:B-#5B5@1C@3 : #@>A?5:B =0C:8, 2024. - 400 A. - ISBN 978-5-

903090-27-3. - &5:AB : M;5:B@>==K9. - URL: 

https://znanium.ru/catalog/product/2134613 (40B0 >1@0I5=8O: 04.11.2024). 3 
$568< 4>ABC?0: ?> ?>4?8A:5. 

5.  >@>7>2 �.�., %B0=>2;5=85 A8AB5<K ?;0=8@>20=8O 2 ?>ABA>25BA:89 
?5@8>4: B5>@8O 8 ?@0:B8:0 / �.�.  >@>7>2 - �070=L : �740B5;LAB2> �!�&', 
2018. - 188 A. - ISBN 978-5-7882-2342-1 - &5:AB : M;5:B@>==K9 // -�% 
«�>=AC;LB0=B ABC45=B0» : [A09B]. - URL : ISBN9785788223421.html . 
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6. "@30=870F8O 8 ?;0=8@>20=85 45OB5;L=>AB8 ?@54?@8OB89 A5@28A0: 
'G51=>5 ?>A>185 / %5<83;07>2 �.�. 3 &><A:, �0D54@0 &', &'%'$, 20163. 3 
164 A. 

7. "@30=870F8O B5E=8G5A:>3> A5@28A0 8 >A=>2K ?@>5:B8@>20=8O 
@5<>=B=>->1A;C6820NH8E ?@54?@8OB89 : CG51=>-<5B>48G5A:>5 ?>A>185 4;O 
A0<>AB>OB5;L=>9 @01>BK, :C@A>2>3> ?@>5:B8@>20=8O 8 2K?>;=5=8O ��$ / A>AB. 
�. !. )@O=8=, �. �. �>@>B:8E. - !>2>A818@A: : !>2>A81. 3>A. 03@0@. C=-B, 2018. 
- 256 A. - &5:AB : M;5:B@>==K9. - URL: 

https://znanium.com/catalog/product/1461101 (40B0 >1@0I5=8O: 04.11.2024). 3 
$568< 4>ABC?0: ?> ?>4?8A:5. 

 

2) 8=B5@=5B-@5AC@AK; 
 8=8AB5@AB2> >1@07>20=8O 8 =0C:8 $>AA89A:>9 (545@0F88 3 

http://<8=>1@=0C:8.@D/ 
 8=8AB5@AB2> >1@07>20=8O 8 =0C:8 �C30=A:>9 !0@>4=>9 $5A?C1;8:8 - 

https://minobr.su/ 

(545@0;L=0O A;C610 ?> =047>@C 2 AD5@5 >1@07>20=8O 8 =0C:8 3 
http://obrnadzor.gov.ru/ 

!0@>4=K9 A>25B �C30=A:>9 !0@>4=>9 $5A?C1;8:8 3 https://nslnr.su 

#@028B5;LAB2> �C30=A:>9 !0@>4=>9 $5A?C1;8:8 - https://sovminlnr.ru/ 

�>AC40@AB25==K9 B0<>65==K9 :><8B5B �C30=A:>9 !0@>4=>9 
$5A?C1;8:8 - https://gtklnr.su/ 

�=D>@<0F8>==0O A8AB5<0 «�48=>5 >:=> 4>ABC?0 : >1@07>20B5;L=K< 
@5AC@A0<» 3 http://window.edu.ru/ 

(545@0;L=K9 F5=B@ 8=D>@<0F8>==>->1@07>20B5;L=KE @5AC@A>2 3 
http://fcior.edu.ru/ 

PRINCE2 [-;5:B@>==K9 @5AC@A]. URL: http:// www. prince-officialsite. 

com/ (40B0 >1@0I5=8O 10.08.2016). 
Project Management Association of Japan [-;5:B@>==K9 @5AC@A]. URL: 

http:// www.pmaj. or.jp/ENG/index. htm (40B0 >1@0I5=8O 12.08.2020). 

1;5:B@>==K5 181;8>B5G=K5 A8AB5<K 8 @5AC@AK  
-;5:B@>==>-181;8>B5G=0O A8AB5<0 «StudMed.ru» 3

https://www.studmed.ru  

-;5:B@>==>-181;8>B5G=0O A8AB5<0 Znanium - https://znanium.ru/. 

�=D>@<0F8>==K9 @5AC@A 181;8>B5:8 >1@07>20B5;L=>9 
>@30=870F88 

!0CG=0O 181;8>B5:0 8<5=8 �. !. �>=O520 3 http://biblio.dahluniver.ru/ 

 

3) ?@>3@0<<=>5 >15A?5G5=85; 
$C=:F8>=0;L=>5 

=07=0G5=85 
�5A?;0B=>5 
?@>3@0<<=>5 
>15A?5G5=85 

!AK;:8 

"D8A=K9 ?0:5B Libre Office 6.3.1 https://www.libreoffice.org/ 

https://ru.wikipedia.org/wiki/LibreOffice 

�@0C75@ Firefox Mozilla http://www.mozilla.org/ru/firefox/fx  

http://минобрнауки.рф/
http://obrnadzor.gov.ru/
https://nslnr.su/
https://sovminlnr.ru/
https://gtklnr.su/
https://gtklnr.su/
http://window.edu.ru/
http://fcior.edu.ru/
https://www.studmed.ru/
file:///C:/Users/Пользователь/Dropbox/2024-2025/ДИСЦИПЛИНЫ/Внешним%20для%20РПУД%20осень%2024/РПУД_УПиЭТ/Znanium%20-%20https:/znanium.ru/.%0d
http://biblio.dahluniver.ru/
https://www.libreoffice.org/
https://ru.wikipedia.org/wiki/LibreOffice
http://www.mozilla.org/ru/firefox/fx
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�@0C75@ Opera http://www.opera.com  

(09;-<5=5465@ Far Manager http://www.farmanager.com/download.php  

�@E820B>@ 7Zip http://www.7-zip.org/  

$540:B>@ PDF PDFCreator http://www.pdfforge.org/pdfcreator  

�C48>?;55@ VLC http://www.videolan.org/vlc/  

 

 

7. �0B5@80;L=>-B5E=8G5A:>5 8 ?@>3@0<<=>5 >15A?5G5=85 48AF8?;8=K 
(<>4C;O) 

"A2>5=85 48AF8?;8=K «#@>3=>78@>20=85 8 ?;0=8@>20=85 A5@28A=>9 
45OB5;L=>AB8» ?@54?>;0305B 8A?>;L7>20=85 0:045<8G5A:8E 0C48B>@89, 
A>>B25BAB2CNI8E 459AB2CNI8< A0=8B0@=K< 8 ?@>B82>?>60@=K< ?@028;0< 8 
=>@<0<.  

#@>G55: @01>G55 <5AB> ?@5?>4020B5;O, >A=0I5==>5 :><?LNB5@>< A 
4>ABC?>< 2 �=B5@=5B. 

 

  

http://www.opera.com/
http://www.farmanager.com/download.php
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AC645=89, 4>?CAB82 =5:>B>@K5 =5B>G=>AB8 8 B.?.). � >D>@<;5=88 
4>?CI5=K =5:>B>@K5 =5B>G=>AB8 2 A>>B25BAB288 A B@51>20=8O<8, 

?@54JO2;O5<K<8 : 40==><C 284C @01>B 
3 $5D5@0B ?@54AB02;5= =0 =87:>< C@>2=5 (ABC45=B 4>?CAB8; 

ACI5AB25==K5 =5B>G=>AB8, 87;>68; <0B5@80; A >H81:0<8, =5 
2;0455B 2 4>AB0B>G=>9 AB5?5=8 ?@>D8;L=K< :0B53>@80;L=K< 
0??0@0B>< 8 B.?.). � >D>@<;5=88 4>?CI5=K >H81:8 2 A>>B25BAB288 
A B@51>20=8O<8, ?@54JO2;O5<K<8 : 40==><C 284C @01>B 

2 $5D5@0B ?@54AB02;5= =0 =5C4>2;5B2>@8B5;L=>< C@>2=5 8;8 =5 
?@54AB02;5= (ABC45=B =5 3>B>2, =5 2K?>;=8; 7040=85 8 B.?.)  

 

      

5. $07=>C@>2=52K5 7040G8 8 7040=8O 
(?>@>3>2K9 C@>25=L) 

�040G0 1. �K;> ?@>2545=> A>F80;L=>5 8AA;54>20=85, 1K;8 ?>;CG5=K 
A2545=8O > B><, A:>;L:> 70@010BK205B A;C60I89 2 A@54=5<  70 <5AOF 8 :0:>9 
?@8 MB>< C =53> AB06. �;O 2>AL<8 A;CG09=> >B>1@0==KE ;N459 1K;0 ?>;CG5=0 
A;54CNI0O AB0B8AB8:0: 

%B06, 3. 10 11 12 13,5 14 16 16 17,5 

�0@01>B=0O 
?;0B0, B.@. 9 10 11 11 12 13 14 15 

 

&@51C5BAO CAB0=>28BL 7028A8<>ABL <564C ?@87=0:0<8, CAB0=>28BL 
A>>B25BAB285 4>?CAB8<><C C@>2=N >H81:8 8 ?>AB@>8BL ?@>3=>7K. 

Y^(x)=ρx+β+ξx 
 

$5H5=85: 
%B@>8< 2A?><>30B5;L=CN B01;8FC 
№ xi yi xiyi xi2 yi2 

1 10 9 90 100 81 

2 11 10 110 121 100 

3 12 11 132 144 121 

4 13,5 11 148,5 182,25 121 

5 14 12 168 196 144 

6 16 13 208 256 169 
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7 16 14 224 256 196 

8 17,5 15 262,5 306,25 225 

      

�B>3> 110 95 1343 1561,5 1157 

% ?><>ILN DC=:F88 2 Excel «!���"!(E;y)» >?@545;O5< ρ: 
ρ = 0,75 

% ?><>ILN DC=:F88 2 Excel «"&$��"�(E;y)» >?@545;O5< β: 
β = 1,56 

Y^(x)=0,75x+1,56 
x=18, Y=15,06 

x=22, Y=18,06 

 

 
 

2. #@>25@:0 =0 045:20B=>ABL 
μ٭(x,y) = 1/nΣxiyi-Mx*My = 4,594 

Dx = Mx2-(Mx)2 = 6,125 

Dy = My2-(My)2 = 3,609 

r(x,y) = μ٭(x,y)/dx*dy = 4,594/√6,125*√3,609 = 0.977 
97,7% =01;N45=89 <>3CB 1KBL >?8A0=K ;8=59=>9 <>45;LN 8 2,3% - =5 

<>3CB. 
3.$0AAG8B05< A@54=NN >H81:C 0??@>:A8<0F88              
A=1/n ∑ |(y^-yi)/yi| 
%B@>8< 2A?><>30B5;L=CN B01;8FC 
№ xi yi y^ |(y^-yi)/yi| y^+A y^-A 

1 10 9 9,0625 0,00694 9,0339 9,0911 

7

8

9

10

11

12

13

14

15

16

8 9 10 11 12 13 14 15 16 17 18 19

Q>EC5D5@5AF

@B45?P

4Bв5D<F5?PAO= <AF5Dва?

4Bв5D<F5?PAO= <AF5Dва?
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2 11 10 9,8125 0,01875 9,7839 9,8411 

3 12 11 10,5625 0,03977 10,5339 10,5911 

4 13,5 11 11,6875 0,06250 11,6589 11,7161 

5 14 12 12,0625 0,00521 12,0339 12,0911 

6 16 13 13,5625 0,04327 13,5339 13,5911 

7 16 14 13,5625 0,03125 13,5339 13,5911 

8 17,5 15 14,6875 0,02083 14,6589 14,7161 

       

�B>3> 110 95 95 0,22853 94,7715 95,2285 

%@54=55 13,75 11,875 11,875 0,0286 11,8464 11,9036 

A=2,86% - <>45;L 045:20B=0. 
�=B5@20; ?@>3=>70 [11,8464;11,9036] 
�;O ?@>3=>70 <>6=> AB@>8BL ;8=59=CN <>45;L. 
 

�040G0 2. �725AB=> 87<5=5=85 :>B8@>2>: 2 % "�" <�= 8 <�= >?@545;8BL 
284 ?0@01>;K 7028A8<>AB8 :>B8@>2>: 8 ?@>25@8BL 5ё =0 045:20B=>ABL, 
?>AB@>8BL 3@0D8: <>45;8. 

 

№ ?/? "A" "B" 

1 1,25 3,5 

2 1,3 4 

3 1,4 5,3 

4 1,7 5,5 

5 2,2 7,6 

6 2,3 9,1 

7 2,6 11,5 

8 2,9 12,5 

9 2,2 12,1 

10 3,2 14,3 

 
1) %B@>8< 2A?><>30B5;L=CN B01;8FC 

№ ?/? xi yi xi2 xiyi xi3 xi2yi xi4 yi2 

1 1,25 3,5 1,5625 4,375 1,953 5,469 2,4414 12,25 

2 1,3 4 1,69 5,2 2,197 6,760 2,8561 16,00 

3 1,4 5,3 1,96 7,42 2,744 10,388 3,8416 28,09 

4 1,7 5,5 2,89 9,35 4,913 15,895 8,3521 30,25 

5 2,2 7,6 4,84 16,72 10,648 36,784 23,4256 57,76 

6 2,3 9,1 5,29 20,93 12,167 48,139 27,9841 82,81 

7 2,6 11,5 6,76 29,9 17,576 77,740 45,6976 132,25 

8 2,9 12,5 8,41 36,25 24,389 105,125 70,7281 156,25 

9 2,2 12,1 4,84 26,62 10,648 58,564 23,4256 146,41 

10 3,2 14,3 10,24 45,76 32,768 146,432 104,8576 204,49 

�B>3> 21,05 85,40 48,4825 202,525 120,003 511,296 313,6098 866,56 
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2. �0?8H5< G8A;5==> A8AB5<C ;8=59=KE C@02=5=89, :>B>@CN 
=5>1E>48<> @5H8BL 2 <0B@8G=>< 2845. 

10*a0+21,05*a1+48,483*a2=85,4 

21,05*a0+48,483*a1+120,003*a2=202,525 

48,483*a0+120,003*a1+131,61*a2=511,296 

 

  10 21,05 48,483   85,4 

� 21,05 48,483 120,003 � 202,525 

  48,483 120,003 131,610   511,296 

 

� >1I5< 2845: E = �-1  * �  
�;O =0E>645=8O >1@0B=>9 <0B@8FK 2>A?>;L7C5<AO DC=:F859 

« "�$(<0AA82)», 4;O =0E>645=8O 25:B>@0 E 3 « ' !"�(<0AA821; 
<0AA822)»: 

 

 14,2582 -13,8963 3,1132   -4,94 

 -13,8963 13,9338 -3,1835 x= 7,50 

 3,1132 -3,1835 0,7401   -0,47 

 

                           Y(x) = -4,94 + 7,5x 3 0,47x2 

 

№ ?/? xi y(x) 

1 1,25 3,690 

2 1,3 4,005 

3 1,4 4,626 

4 1,7 6,433 

5 2,2 9,256 

6 2,3 9,792 

7 2,6 11,343 

8 2,9 12,809 

9 2,2 9,256 

10 3,2 14,189 
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3. $0AAG8B05< A@54=NN >H81:C 0??@>:A8<0F88              
A=1/n ∑ |(y^-yi)/yi| 

 
 

 

№ xi yi y^ |(y^-yi)/yi| y^-A y^+A 

1 1,25 3,5 3,690 0,05435 3,597 3,783 

2 1,3 4 4,005 0,00113 3,912 4,097 

3 1,4 5,3 4,626 0,12717 4,533 4,719 

4 1,7 5,5 6,433 0,16971 6,341 6,526 

5 2,2 7,6 9,256 0,21790 9,163 9,349 

6 2,3 9,1 9,792 0,07605 9,699 9,885 

7 2,6 11,5 11,343 0,01363 11,251 11,436 

8 2,9 12,5 12,809 0,02472 12,716 12,902 

9 2,2 12,1 9,256 0,23504 9,163 9,349 

10 3,2 14,3 14,189 0,00773 14,097 14,282 

�B>3> 21,05 85,40 85,4 0,92744 105,058 107,098 

%@54=55 2,105 8,54 8,54 0,09274 10,5058 10,7098 

 

A=9,27% - <>45;L 045:20B=0, <>6=> 8A?>;L7>20BL 4;O ?@>3=>78@>20=8O.  
 

�040G0 3. �K;0 A>1@0=0 AB0B8AB8:0 ?> @07=K< :><?0=8O<, GB>1K 
>?@545;8BL 7028A8<>ABL @07<5@0 482845=4>2 >B A>AB>O=8O :><?0=88, 2 
G0AB=>AB8 1K;8 @0AA<>B@5=K A;54CNI85 ?>:070B5;8: 25;8G8=0 27OBKE 
:@548B>2 8 @07<5@ CAB02=>3> :0?8B0;0. �;O 45AOB8 >B>1@0==KE :><?0=89 1K;0 
?>;CG5=0 A;54CNI0O AB0B8AB8:0: 

 

0

5

10

15

20

25

0 2 4 6

QкEпеDе<е=т

<оделP

довеD<телP=O=
<=теDвал

довеD<телP=O=
<=теDвал
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$07<5@ 
482845=4>2, 
<;=.@C1. (Y) 

1,3 0,4 1,0 1,0 1,1 0,2 0,8 0,9 1,4 1,1 

�5;8G8=0 
27OBKE 
:@548B>2, 
<;=.@C1. (X1) 

2,8 2,6 3,5 2,0 3,0 1,6 4,0 3,6 3,8 4,0 

'AB02=>9 
:0?8B0;, 
<;=.@C1. (X2) 

4,5 5,4 4,9 3,6 5,0 3,2 6,4 5,6 6,0 6,3 

 

�K428305BAO 38?>B570 > 7028A8<>AB8 Y >B 42CE D0:B>@>2 )1 8 )2. 

) = 

)0 )1 )2  

Y = 

1,3 1 2,8 4,5  

1 2,6 5,4  0,4 

1 3,5 4,9  1,0 

1 2,0 3,6  1,0 

1 3,0 5,0  1,1 

1 1,6 3,2  0,2 

1 4,0 6,4  0,8 

1 3,6 5,6  0,9 

1 3,8 6,0  1,4 

1 4,0 6,3  1,1 

!5>1E>48<> ?>AB@>8BL A2O7K20NI85 MB8 D0:B>@K <>45;L. 
!09B8 =58725AB=K5 ?0@0<5B@K: 
00 

= ()B * ))-1 * )B * Y      01 

02 

 

)B 
1 1 1 1 1 1 1 1 1 1 

2,8 2,6 3,5 2,0 3,0 1,6 4,0 3,6 3,8 4,0 

4,5 5,4 4,9 3,6 5,0 3,2 6,4 5,6 6,0 6,3 

 
)B * ) 

�>A?>;L7C5<AO DC=:F859 « ' !"�(<0AA821; <0AA822)»: 

)B * ) = 

10 30,9 50,9 

30,9 101,81 164,87 

50,9 164,87 269,63 

 
()B * ))-1 
�;O =0E>645=8O >1@0B=>9 <0B@8FK 2>A?>;L7C5<AO DC=:F859 

« "�$(<0AA82)»: 

()B * ))-1 = 

2,93199 0,65763 -0,95561 

0,65763 1,15017 -0,82744 

-0,95561 -0,82744 0,69006 
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)B * Y 

�>A?>;L7C5<AO DC=:F859 « ' !"�(<0AA821; <0AA822)»: 

)B * Y = 

9,2 

29,96 

48,14 

 

()B * ))-1 * )B * Y    

�>A?>;L7C5<AO DC=:F859 « ' !"�(<0AA821; <0AA822)»: 
00 0,674 

01 0,676 

02 -0,362 

 

Y (X1;X2) = 0,674 + 0,676X1 3 0,362X2  
"?@545;8< C@>25=L 4>25@8O. 
R2 = (aB * XB * Y 3 n * (My)2) / (YB * Y 3 n * (My)2) = (9,025 3 10 * 0,8464) 

/ (9,72 3 10 * 0,8464) = 0,447 8;8 44,7% 

&0:8< >1@07><, ;8=59=CN <=>3>D0:B>@=CN <>45;L 2840                                 
Y (X1;X2) = 0,674 + 0,676X1 3 0,362X2 <>6=> 8A?>;L7>20BL 4;O 
?@>3=>78@>20=8O A C@>2=5< 4>25@8O 44,7% 

'B>G=ONI89 :>MDD8F85=B 45B5@<8=0F88. 
R2@=2 = 1 3 (n-1) / (n-p-1) * (1- R2 )   

R2@=2 =  0,29 

R2@=3 =  0,17 

#@8 22>45 =>2>9 AB5?5=8 A2>1>4K <>45;L CEC4H05BAO, AB0=>28BAO 
<5=55 45B5@<8=8@>20==>9 2 1,7 @070 (R2@=2 / R2@=3). 

 

�040G0 4. ' �0A ?>O28;8AL A2>1>4=K5 A@54AB20, ?>ABC?8;> 
?@54;>65=85 ?@8>1@5AB8 0:F88, >4=>9 87 G5BK@5E D8@< >A=>2K20OAL =0 
@0AG5B5 >68405<>9 ?>;57=>AB8 ?> :064>9 87 =8E. "?8A0BL B0:B8:C ?>A;5 
2K1>@0 >?B8<0;L=>9 D8@<K. 

<5AOFK X5 X6 X12 X13 

":BO1@L 5 6 2 -6 

!>O1@L 8 5 5 2 

�5:01@L -2 2 -5 2 

/=20@L 8 4 2 5 

(52@0;L -5 6 6 2 

 0@B 8 0 9 5 

�?@5;L 5 -4 0 -5 

 09 5 -5 2 4 

�N=L 2 2 6 6 

�N;L 4 0 -8 4 

�23CAB 0 6 -2 5 

%5=BO1@L 3 5 0 6 

":BO1@L -5 5 2 3 

!>O1@L 3 1 6 -5 
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�5:01@L -4 3 8 3 

/=20@L 4 6 -1 -5 

(52@0;L 2 0 0 5 

 0@B 3 5 2 6 

�?@5;L -2 6 -3 5 

 09 -5 5 2 2 

�N=L -1 6 2 5 

�N;L 0 1 -2 2 

�23CAB 5 9 8 5 

%5=BO1@L 8 -6 5 2 

":BO1@L 7 0 6 6 

!>O1@L 9 -8 2 2 

�5:01@L 6 5 -1 0 

/=20@L 4 9 0 -4 

(52@0;L 2 -1 3 5 

 0@B 1 -7 6 -5 

�?@5;L 0 0 8 1 

 09 2 -7 5 5 

�N=L 5 6 1 -2 

�N;L -5 1 -2 0 

�23CAB 1 8 6 8 

A5=BO1@L 6 8 3 0 

$5H5=85: 
h(H03 8=B5@20;0)=2  (@07<0E >B -8 4> 10) 
#>AB@>8< 2A?><>30B5;L=CN B01;8FC 3 25@>OB=>ABL ?>?040=8O 

=01;N45=8O 2 8=B5@20;K. 
 

�=B5@20; X5 X6 X12 X13 

[-8;-6) 0/36 3/36 1/36 0/36 

[-6;-4) 4/36 2/36 1/36 5/36 

[-4;-2) 1/36 1/36 7/36 1/36 

[-2;0) 3/36 1/36 5/36 1/36 

[0;2) 5/36 8/36 5/36 4/36 

[2;4) 7/36 3/36 10/36 9/36 

[4;6) 8/36 7/36 3/36 11/36 

[6;8) 3/36 7/36 0/36 4/36 

[8;10] 5/36 4/36 4/36 1/36 

 
U(A@54=OO ?>;57=>ABL) =(-7;-5;-3;-1;1;3;5;7;9) 

$0AAG8B05< >68405<CN ?>;57=>ABL 
�x2(U) = 1/36(-7*0+(-5)*4+(-3)*4+(-1)*4+1*2+3*3+5*6+7*10+9*3) = 

2,94 

�x3(U) = 1/36(-7*0+(-5)*4+(-3)*4+(-1)*4+1*2+3*3+5*6+7*10+9*3) = 

2,83 

�x11(U) = 1/36(-7*0+(-5)*4+(-3)*4+(-1)*4+1*2+3*3+5*6+7*10+9*3) = 
1,33 

�x12(U) = 1/36(-7*0+(-5)*4+(-3)*4+(-1)*4+1*2+3*3+5*6+7*10+9*3) = 

2,61 
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�K2>4:  0:A8<0;L=0O >68405<0O ?>;57=>ABL C D8@<K 5, ?@8>1@5B05< 
0:F88 MB>9 D8@<K! 

�2545< ?>=OB85 A57>==>AB8. 
S1 = {78<0} = {45:01@L, O=20@L, D52@0;L} 
S2 = {25A=0} = {<0@B, 0?@5;L, <09} 
S3 = {;5B>} = {8N=L, 8N;L, 023CAB} 
S4 = {>A5=L} = {A5=BO1@L, >:BO1@L, 45:01@L} 
�K18@05< ?0:5B 87 3E >?B8<0;L=KE D8@< A CG5B>< A57>==>AB8. 
#>43>B>28< 40==K5. 
 

)5 S1 S2 S3 S4  )6 S1 S2 S3 S4 

  -2 8 2 5    2 0 2 6 

  8 5 4 8    4 -4 0 5 

  -5 5 0 3    6 -5 6 5 

  -4 3 -1 -5    3 5 6 5 

  4 -2 0 3    6 6 1 1 

  2 -5 5 8    0 5 9 -6 

  6 1 5 7    5 -7 6 0 

  4 0 -5 9    9 0 1 -8 

  2 2 1 6    -1 -7 8 8 

 
)12 S1 S2 S3 S4  )13 S1 S2 S3 S4 

  -5 9 6 2    2 5 6 -6 

  2 0 -8 5    5 -5 4 2 

  6 2 -2 0    2 4 5 6 

  8 2 2 2    3 6 5 3 

  -1 -3 -2 6    -5 5 2 -5 

  0 2 8 5    5 2 5 2 

  -1 6 1 6    0 -5 -2 6 

  0 8 -2 2    -4 1 0 2 

  3 5 6 3    5 5 8 0 

 
1. "?@545;8< 25@>OB=>ABL ?>?040=8O =01;N45=89 2 8=B5@20;K A CG5B>< 

A57>==>AB8. 
8=B5@20;K $E5,S1 $E5,S2 $E5,S3 $E5,S4  $E6,S1 $E6,S2 $E6,S3 $E6,S4 

                  

-8;-6            2   1 

-6;-4 1 1 1 1    1   1 

-4;-2 1          1     

-2;0 1 1 1    1       

0;2   2 3    1 2 3 2 

2;4 2 2 1 2  2   1   

4;6 2 2 3 1  2 2   3 

6;8 1     2  2 1 3 1 

8;10 1 1   3  1   2 1 

�&"�" 9 9 9 9  9 9 9 9 
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8=B5@20;
K 

$E12,S
1 

$E12,S
2 

$E12,S
3 

$E12,S
4   

$E13,S
1 

$E13,S
2 

$E13,S
3 

$E13,S
4 

                    

 -8;-6                   

 -6;-4 1   1     1 2   2 

 -4;-2   1       1       

 -2;0 2   3         1   

  0;2 2 1 1 1   1 1 1 1 

  2;4 2 3 1 4   3 1 1 4 

  4;6   1   2   3 4 4   

  6;8 1 1 2 2     1 1 2 

  8;10 1 2 1         1   

�&"�" 9 9 9 9   9 9 9 9 

 
 0B@8F0 ?>;57=>AB8. 

U(Xi;Sj) 

  S1 S2 S3 S4 

X5 2,56 2,33 1,67 5,22 

X6 4,33 -0,33 5,00 2,33 

X12 1,89 4,11 2,11 4,11 

X13 1,89 2,33 4,33 1,89 

 

�K15@5< >?B8<0;L=CN D8@<C. 
�@8B5@89 1. 
max min U(Xi;Sj) = max (1,67;-0,33;1,89;1,89) = 1,89 

#> :@8B5@8N 1, 4;O 2:;NG5=8O 2 >?B8<0;L=K9 ?>@BD5;L 15@5< D8@<K 
)12, )13. 

�@8B5@89 25@>OB=>AB=>3> 2K1>@0. 
'@>25=L 4>25@8O ½ 

max (½ max(5,22;5,00;4,11;4,33) + ½min(1,67;-0,33;1,89;1,89) = 3,44 
 8=8<870F8O A>60;5=89. 
 

UA(Xi;Sj) 

  S1 S2 S3 S4 

X5 1,78 1,78 3,33 0,00 

X6 0,00 4,44 0,00 2,89 

X12 2,44 0,00 2,89 1,11 

X13 2,44 1,78 0,67 3,33 

 

min max UA = min(3,33;4,44;2,89;3,33) = 4,44 - (X6) 
#> :@8B5@8N B@8 @5:><5=4C5<K5 D8@<K )5, )6, )13. 
 

�040G0 5. �A?>;L7CO <5B>4 M:AB@0?>;OF88 8 ?@54?>;030O ;8=59=CN 
7028A8<>ABL ?@81K;8 ?@54?@8OB8O >B >1J5<0 @50;87>20==>9 ?@>4C:F88 (B01;. 
1), >F5=8BL 045:20B=>ABL 7028A8<>AB8 8 ?>;CG8BL ?@>3=>7 AC<<K ?@81K;8 =0 
2020 3., 5A;8 2 ?@>3=>7=>< 3>4C ?;0=8@C5BAO ?@>8725AB8 1680 HB. ?@>4C:F88 
(t:@ = 1,886). 

&01;8F0 1- �AE>4=K5 40==K5 4;O @0AG5B0 
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�>4 "1J5< @50;87>20==>9 ?@>4C:F88 E, 

BKA. HB. 

%C<<0 ?@81K;8 C, 

<;=. @C1. 

2016 1,550 620 

2017 1,600 654 

2018 1,580 648 

2019 1,720 736 

 

$5H5=85: 
%?>A>1 1 ( @0AG5B 157 8A?>;L7>20=8O -� ). �;O =0E>645=8O ?0@0<5B@>2 

DC=:F88 y = a + bx @5H0NB A8AB5<C C@02=5=89 (10). �;O MB>3> <>6=> 
2>A?>;L7>20BLAO 2A?><>30B5;L=>9 B01;. 4. 

%8AB5<0 C@02=5=89 1C45B 2K3;O45BL A;54CNI8< >1@07><: 

4a + 6,45b = 2658 

6,45a + 10,417b = 4297,16 

$57C;LB0B>< @5H5=8O 40==>9 A8AB5<K  1C4CB ?0@0<5B@K a = −412,273 

8 b = 667,766. #>;CG5=0 DC=:F8O C = −412,273 + 667,766E. 
 

&01;8F0 #@><56CB>G=K5 @57C;LB0BK @0AG5B>2 
t x yi x2 yi

2 xyi yi
p 

1 1,55 620 2,403 384 400 961,00 622,76 

2 1,6 654 2,560 427 716 1046,40 656,15 

3 1,58 648 2,496 419 904 1023,84 642,79 

4 1,72 736 2,958 541 696 1265,92 736,28 

ИB>7> 6,45 2658 10,417 1 773 716 4297,16 2658,98 

":>=G0=85 B01;.  

t yi − yi
p (yi − yi

p)2 
( Ci − C)2 

− y  − y@ 

− i i 
yi 

− − (x − x)2 − i 

1 −2,765 7,643 1980,250 0,004 0,004 

2 −2,153 4,635 110,250 0,003 0,000 

3 5,202 27,065 272,250 0,008 0,001 

4 −0,285 0,081 5112,250 0,000 0,012 

ИB>7 0,000 39,424 7475,000 0,015 0,017 
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> 

 

#>4AB02;OO @0AAG8B0==K5 AC<<K 87 B01;. 2 D>@<C;K (11)−(17), 

>?@545;ONB 7=0G5=8O ?>:070B5;59 045:20B=>AB8 40==>9 DC=:F88. 
#@>3=>7 AC<<K ?@81K;8 =0 2020 3.: 
E = 1,68 BKA. HB. 
C @ = −412,273 + 667,766  1,68 = 709,6 <;=. @C1. 

2020 

%?>A>1 2 (@0AG5B A 8A?>;L7>20=85< -� ). �;O =0E>645=8O ?0@0<5B@>2 
DC=:F88 y = a + bx, 0 B0:65 =5:>B>@KE ?>:070B5;59 045:20B=>AB8 ?@8<5=ONB 
DC=:F8N ��!��!, 4;O G53>: 

− 2K45;ONB 3@C??C OG55: (G8A;> AB>;1F>2 A>>B25BAB2C5B >1I5<C G8A;C 
?0@0<5B@>2 7028A8<>AB8 (2 ?@8<5@5 420 − E, C), G8A;> AB@>: 2A5340 5); 

− 2K?>;=ONB :><0=4C «�AB028BL DC=:F8N» 8 2 >B:@K2H5<AO >:=5 
2K18@0NB DC=:F8N «��!��!»; 

− 2 A>>B25BAB2CNI8E OG59:0E (@8A. 1) C:07K20NB 480?07>= 7=0G5=89 E 
8 C, 2 >:>H:0E «�>=AB» 8 «%B0B8AB8:0» 22>4OB �%&�!�; 
− ?>A;5 =060B8O :=>?:8 «"k» CAB0=02;820NB :C@A>@ 2 :>=F5 AB@>:8 
D>@<C; 8 =068<0NB >4=>2@5<5==> «Ctrl», «Shift» 8, C45@6820O 8E, «Enter». 
 

$8A. 1. "1I89 284 >:=0 DC=:F88 «��!��!» 

 

#@8 ?@028;L=>< 2K?>;=5=88 2A5E 2KH5=0720==KE MB0?>2 @57C;LB0BK 
@0AG5B>2 ?0@0<5B@>2 DC=:F88 8 =5:>B>@KE ?>:070B5;59 045:20B=>AB8 1C4CB 
AD>@<8@>20=K 2 2845 A;54CNI53> <0AA820 (@8A.). 
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y = a + b1x + b2x2 + … +bn-1xn-1 + bnxn y = a + bx 

П@и<еч4=ие. Sv 3 AB0=40@B=0O >H81:0 4;O >F5=:8 ?>:070B5;O C; F 3 
@0AG5B=>5 7=0G5=85 F-:@8B5@8O (8H5@0; df 3 G8A;> AB5?5=59 A2>1>4K; ss@53 3 
@53@5AA8- >==0O AC<<0 :204@0B>2; ss>AB 3 AC<<0 :204@0B>2 >AB0B:>2. 

 

$8A. 2. "1I89 284 @57C;LB0B>2 @0AG5B0 ?> DC=:F88 «��!��!»: 
4 − ?>;8=>< n-AB5?5=8; 5 − ?>;8=>< I AB5?5=8; 6 − ?@8<5@ 2. 

 

�=0G5=85 4@C38E ?>:070B5;59 045:20B=>AB8 =5>1E>48<> @0AAG8BK20BL A 
?><>ILN 4@C38E DC=:F89 (:>MDD8F85=B :>@@5;OF88 − A ?><>ILN DC=:F88 
«�"$$��») 8;8 ?CB5< ?>A;54>20B5;L=KE 2KG8A;5=89 ?> D>@<C;0< (13) 8 
(17). 

"B25B: 
C = −412,273 + 667,766E; r = 0,997; R2 = 0,994; A = 0,4%. (55,485) 

(34,382) 
(7,43) (19,42) 

 
�040=85 1. !5>1E>48<> ?@>0=0;878@>20BL #@>3@0<<C A>F80;L=>-

M:>=><8G5A:>3> @0728B8O �!$ :0: >D8F80;L=K9 4>:C<5=B. �A;8 B0:>9 
4>:C<5=B >BACBAB2C5B =0 40==K9 <><5=B, B> ?@>0=0;878@>20BL =5>1E>48<> 
B>B 4>:C<5=B, :>B>@K9 A>>B25BAB2C5B 40==><C ?@54=07=0G5=8N. �=0;87 
A;54C5B ?@>2>48BL ?> A;54CNI5<C 0;3>@8B<C: 

1. #@02>2>5 >15A?5G5=85 ?@>3@0<<=>3> ?@>4C:B0. 
2. "A=>2=K5 ?>;>65=8O ?@>3@0<<=>3> ?@>4C:B0. 
3. "F5=:0 ?@>3=>7=KE ?>:070B5;59 (A8AB5<=>ABL, :><?;5:A=>ABL, 

?5@A?5:B82=>ABL 4>AB865=8O 8 B.4.). 
4. "68405<K5 @57C;LB0BK @0728B8O $5A?C1;8:8. 
 
�040=85 2. +B> >?@545;O5B E>7O9AB25==K9 :><?;5:A @538>=0? 

#5@5G8A;8B5 3@C??K D0:B>@>2, 2;8ONI8E =0 E>7O9AB25==>5 @0728B85 
@538>=>2? �0: 2;8ONB @5AC@A=K5 D0:B>@K? �0: 2;8ONB 45<>3@0D8G5A:85 
D0:B>@K? �0: 2;8ONB M:>=><8G5A:85 D0:B>@K? �0:85 ?>:070B5;8 2:;NG05B 2 
A51O >F5=:0 :><?;5:A=>3> @0728B8O B5@@8B>@89? 

 

�@8B5@88 8 H:0;0 >F5=820=8O ?> >F5=>G=><C A@54AB2C  
«@07=>C@>2=52K5 7040=8O 8 7040G8» 

bn bn-1 & b2 b1 a  b a 

Sb 
n 

Sb 
n−1 

… Sb 
2 

Sb 
1 

Sa Sb Sa 

R2 Sv     R2 Sv 

F df     F df 
ss@53 ss>AB     ss@53 ss>AB 

 

667,766 −412,273 

34,382 55,486 

0,995 4,440 

377,208 2,000 

7435,576 39,424 
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,:0;0 >F5=820=8O 
(8=B5@20; 10;;>2) 

�@8B5@88 >F5=820=8O 

5 "1CG0NI89AO ?>;=>ABLN 8 ?@028;L=> 2K?>;=8; 7040=85. #>:070; 
>B;8G=K5 7=0=8O, C<5=8O 8 2;045=8O =02K:0<8, ?@8<5=5=8O 8E ?@8 
@5H5=88 7040G 2 @0<:0E                   CA2>5==>3> CG51=>3> <0B5@80;0. $01>B0 
>D>@<;5=0 0::C@0B=> 2 A>>B25BAB288 A ?@54JO2;O5<K<8 

B@51>20=8O<8 
4 "1CG0NI89AO 2K?>;=8; 7040=85 A =51>;LH8<8 =5B>G=>ABO<8. 

#>:070; E>@>H85 7=0=8O, C<5=8O 8 2;045=8O =02K:0<8, 

?@8<5=5=8O 8E ?@8 @5H5=88 7040G 2 @0<:0E >A2>5==>3> CG51=>3> 
<0B5@80;0. �ABL =54>AB0B:8 2   >D>@<;5=88 @01>BK 

3 "1CG0NI89AO 2K?>;=8; 7040=85 A ACI5AB25==K<8 =5B>G=>ABO<8. 
#>:070; C4>2;5B2>@8B5;L=K5 7=0=8O, C<5=8O 8 2;045=8O 
=02K:0<8, ?@8<5=5=8O 8E ?@8 @5H5=88 7040G  

2 "1CG0NI89AO 2K?>;=8; 7040=85 =5?@028;L=>. #@8 2K?>;=5=88 
>1CG0NI89AO ?@>45<>=AB@8@>20; =54>AB0B>G=K9 C@>25=L 7=0=89, 
C<5=89 8 2;045=8O 8<8 ?@8 @5H5=88 7040G 2 @0<:0E CA2>5==>3> 
CG51=>3> <0B5@80;0 

 
8. �F5=>G=K5 A@54AB20 4;O ?@><56CB>G=>9 0BB5AB0F88 

(70G5B) 
 

1. '@>2=8 :>=F5=B@0F88, A?5F80;870F88 8 :>>?5@8@>20=8O 
?@>872>4AB20 2 A8AB5<5 ?;0=8@>20=8O. 

2. %CI=>ABL, 284K 8 D>@<K <56@538>=0;L=KE A2O759.  
3. 56@538>=0;L=0O 8=B53@0F8O: D>@<K 8 8=AB8BCBK 2 A8AB5<5 

?;0=8@>20=8O. 
4.  56@538>=0;L=K5 A2O78 M:>=><8G5A:>3> 2708<>459AB28O 2 

A8AB5<5 ?;0=8@>20=8O.  
5. �>AC40@AB25==>-G0AB=>5 ?0@B=5@AB2> 2 A8AB5<5 ?;0=8@>20=8O. 
6. %CI=>ABL 8 F5;8 @538>=0;L=>3> C?@02;5=8O 8 ?;0=8@>20=8O 

8=D@0AB@C:BC@K @538>=0.  
7. $57C;LB0BK @538>=0;L=>3> C?@02;5=8O 8 ?;0=8@>20=8O.  
8. #@8=F8?K 8 <5B>4K @538>=0;L=>3> C?@02;5=8O 8 ?;0=8@>20=8O.  
9. %8AB5<0 >@30=>2 C?@02;5=8O 8 ?;0=8@>20=8O 3>AC40@AB20.  
10. -DD5:B82=>ABL @538>=0;L=>3> C?@02;5=8O 8 ?;0=8@>20=8O. 
11.%C1J5:BK, F5;8, ?@8=F8?K, <>45;8 3>AC40@AB25==>3> 

@53C;8@>20=8O @538>=0;L=>3> @0728B8O.  
12.�@8B5@88 8 <5B>4K 3>AC40@AB25==>3> @53C;8@>20=8O 

@538>=0;L=>3> @0728B8O 8A?>;L7C5<K5 2 A8AB5<5 ?;0=8@>20=8O. 
13. $538>=0;L=0O M:>=><8G5A:0O ?>;8B8:0: =0?@02;5=8O, 7040G8. 
14.*5;52K5 ?@>3@0<<K :0: 8=AB@C<5=BK @50;870F88 ?>;8B8:8 

@0728B8O B5@@8B>@88. 
15.&5@@8B>@80;L=>5 ?;0=8@>20=85 2 70:>=>40B5;L=KE 0:B0E �!$.  
16. 5B>4K B5@@8B>@80;L=>3> ?;0=8@>20=8O. 
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17.%CI=>ABL, AB@C:BC@0 8 >A=>2=K5 ?>=OB8O M:>=><8G5A:>3> 
?@>AB@0=AB20.  

18.(>@<K ?@>AB@0=AB25==>9 >@30=870F88 E>7O9AB20 8 @0AA5;5=8O 
:0: >A=>20 45<>3@0D8G5A:>3> ?;0=8@>20=8O.  

19.#@>3=>78@>20=85 A>F80;L=>3> @0728B8O B5@@8B>@88.  
20.�48=>5 M:>=><8G5A:>5 ?@>AB@0=AB2>. 
21%CI=>ABL 8 ?@8=F8?K B5@@8B>@80;L=>3> ?;0=8@>20=8O. 
22.&5@@8B>@80;L=>5 @09>=8@>20=85 :0: >A=>20 B5@@8B>@80;L=>3> 

?;0=8@>20=8O. 
23.#@>AB@0=AB25==0O >@30=870F8O =0F8>=0;L=>3> E>7O9AB20. 
24.(>@<K ?@>AB@0=AB25==>9 >@30=870F88 E>7O9AB20 8 @0AA5;5=8O 

:0: >A=>20 45<>3@0D8G5A:>3> ?;0=8@>20=8O.  
25.#@>3=>78@>20=85 A>F80;L=>3> @0728B8O B5@@8B>@88.  
26.�48=>5 M:>=><8G5A:>5 ?@>AB@0=AB2>. 
27.&5>@88 A?5F80;870F88 @538>=0;L=>9 M:>=><8:8.  
28. "1I0O B5>@8O @07<5I5=8O, B5>@8O @07<5I5=8O =0A5;5==KE 

?C=:B>2, B5>@8O B>G5: @>AB0.  
29."A=>2=K5 =0?@02;5=8O @0728B8O >B5G5AB25==>9 H:>;K 

@538>=0;L=KE M:>=><8G5A:8E 8AA;54>20=89 8 ?@>3@0<<8@>20=8O.  
30. %>2@5<5==K5 =0?@02;5=8O @0728B8O @538>=0;L=>9 M:>=><8:8. 
31. $538>= :0: >1J5:B E>7O9AB25==>3> C?@02;5=8O 8 ?;0=8@>20=8O.  
32. (0:B>@K, 2;8ONI85 =0 @0728B85 @538>=0;L=>9 M:>=><8:8.  
33.%?5F80;870F8O @538>=0 :0: >A=>20 ?;0=8@>20=8O @0728B8O 

B5@@8B>@88.  
34. �><?;5:A=>5 @0728B85 @538>=0. 
35. %8AB5<0 @538>=0;L=KE @K=:>2. 
36. "F5=:0 :>=:C@5=B>A?>A>1=>AB8 @538>=>2 8 55 ?;0=8@>20=8O. 
37.#@>3=>78@>20=85 :>=:C@5=B=>9 A@54K 8 8=D@0AB@C:BC@K 

@538>=0;L=KE @K=:>2.  
38. #@>3=>78@>20=85 M:>=><8G5A:>3> ?>B5=F80;0 @538>=0;L=>9 

@K=>G=>9 8=D@0AB@C:BC@K.  
39. #@>3=>78@>20=85 M:>=><8G5A:>9 CAB>9G82>AB8 @538>=0;L=>9 

E>7O9AB25==>9 A8AB5<K 8 <5E0=87<K 55 4>AB865=8O. 
40. �=25AB8F8>==0O ?>;8B8:0 @0728B8O B5@@8B>@88: ACI=>ABL, 

?@>1;5<K 8 ?@8>@8B5B=K5 =0?@02;5=8O @0728B8O. 
41.�==>20F8>==>5 @0728B85 B5@@8B>@89: A>AB>O=85, ?@>1;5<K, 

?5@A?5:B82K. 
42.%B@0B538G5A:>5 C?@02;5=85 @0728B85< B5@@8B>@88. 
43.+5;>25G5A:89 :0?8B0; :0: D0:B>@ 8==>20F8>==>3> @0728B8O 

B5@@8B>@88. 
44."B5G5AB25==K9 8 70@C156=K9 >?KB C?@02;5=8O 8 ?;0=8@>20=8O 

@0728B8O B5@@8B>@88. 
45.$0728B85 8 @07<5I5=85 ?@>872>48B5;L=KE A8;. 
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46. #@>3=>78@>20=85 M:>;>38G5A:>3> 0A?5:B0 @0F8>=0;L=>3> 
?@8@>4>?>;L7>20=8O. 

47. #@>3=>78@>20=85 D8=0=A>2 @538>=0. 
48.�;0AA8D8:0F8O @538>=>2 2 A8AB5<5 ?;0=8@>20=8O. 
49. �8A?@>?>@F88 2 @0728B88 @538>=>2.  

50. �=0;87 A>F80;L=>-M:>=><8G5A:>3> @0728B8O @538>=>2. 
 

�@8B5@88 8 H:0;0 >F5=820=8O : ?@><56CB>G=>9 0BB5AB0F88  
«70G5B» 

)0@0:B5@8AB8:0 7=0=8O ?@54<5B0 8 >B25B>2 �0G5BK 

%BC45=B 3;C1>:> 8 2 ?>;=>< >1Jё<5 2;0455B ?@>3@0<<=K< <0B5@80;><. 
�@0<>B=>, 8AG5@?K20NI5 8 ;>38G=> 53> 87;0305B 2 CAB=>9 8;8 
?8AL<5==>9 D>@<5. #@8 MB>< 7=05B @5:><5=4>20==CN ;8B5@0BC@C, 
?@>O2;O5B B2>@G5A:89 ?>4E>4 2 >B25B0E =0 2>?@>AK 8 ?@028;L=> 
>1>A=>2K205B ?@8=OBK5 @5H5=8O, E>@>H> 2;0455B C<5=8O<8 8 =02K:0<8 
?@8 2K?>;=5=88 ?@0:B8G5A:8E 7040G  

70GB5=> 

%BC45=B 7=05B ?@>3@0<<=K9 <0B5@80;, 3@0<>B=> 8 ?> ACB8 87;0305B 53> 2 
CAB=>9 8;8 ?8AL<5==>9 D>@<5, 4>?CA:0O =57=0G8B5;L=K5 =5B>G=>AB8 2 
CB25@645=8OE, B@0:B>2:0E, >?@545;5=8OE 8 :0B53>@8OE 8;8 
=57=0G8B5;L=>5 :>;8G5AB2> >H81>:. #@8 MB>< 2;0455B =5>1E>48<K<8 
C<5=8O<8 8 =02K:0<8 ?@8 2K?>;=5=88 ?@0:B8G5A:8E 7040G 

%BC45=B 7=05B B>;L:> >A=>2=>9 ?@>3@0<<=K9 <0B5@80;, 
4>?CA:05B =5B>G=>AB8, =54>AB0B>G=> GёB:85 D>@<C;8@>2:8, 
=5?>A;54>20B5;L=>ABL 2 >B25B0E, 87;0305<KE 2 CAB=>9 8;8 ?8AL<5==>9 
D>@<5. #@8 MB>< =54>AB0B>G=> 2;0455B C<5=8O<8 8 =02K:0<8 ?@8 
2K?>;=5=88 ?@0:B8G5A:8E 7040G. �>?CA:05B 4> 30% >H81>: 2 
87;0305<KE >B25B0E 
%BC45=B =5 7=05B 7=0G8B5;L=>9 G0AB8 ?@>3@0<<=>3> <0B5@80;0. #@8 MB>< 
4>?CA:05B ?@8=F8?80;L=K5 >H81:8 2 4>:070B5;LAB20E, 2 B@0:B>2:5 
?>=OB89 8 :0B53>@89, ?@>O2;O5B =87:CN :C;LBC@C 7=0=89, =5 2;0455B 
>A=>2=K<8 C<5=8O<8 8 =02K:0<8 ?@8 2K?>;=5=88 ?@0:B8G5A:8E 7040G. 
%BC45=B >B:07K205BAO >B >B25B>2 =0 4>?>;=8B5;L=K5 2>?@>AK 

=5 70GB5=> 

 

 

9. �A>15==>AB8 >@30=870F88 >1CG5=8O 4;O ;8F A >3@0=8G5==K<8 
2>7<>6=>ABO<8 74>@>2LO 8 8=20;84>2 

 

#@8 =5>1E>48<>AB8 @01>G0O ?@>3@0<<0 CG51=>9 48AF8?;8=K <>65B 
1KBL 040?B8@>20=0 4;O >15A?5G5=8O >1@07>20B5;L=>3> ?@>F5AA0 8=20;84>2 8 
;8F A >3@0=8G5==K<8 2>7<>6=>ABO<8 74>@>2LO, 2 B>< G8A;5 A ?@8<5=5=85< 
M;5:B@>==>3> >1CG5=8O 8 48AB0=F8>==KE >1@07>20B5;L=KE B5E=>;>389.  

�;O MB>3> B@51C5BAO 70O2;5=85 ABC45=B0 (53> 70:>==>3> ?@54AB028B5;O) 8 
70:;NG5=85 ?A8E>;>3>-<548:>-?5403>38G5A:>9 :><8AA88 (# #�). � A;CG05 
=5>1E>48<>AB8 >1CG0NI8<AO 87 G8A;0 ;8F A >3@0=8G5==K<8 2>7<>6=>ABO<8 
74>@>2LO (?> 70O2;5=8N >1CG0NI53>AO), 0 4;O 8=20;84>2 B0:65 2 A>>B25BAB288 
A 8=48284C0;L=>9 ?@>3@0<<>9 @5018;8B0F88 8=20;840 <>3CB ?@54;030BLAO 
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A;54CNI85 20@80=BK 2>A?@8OB8O CG51=>9 8=D>@<0F88 A CG5B>< 8E 
8=48284C0;L=KE ?A8E>D878G5A:8E >A>15==>AB59: 

3 A>740=85 B5:AB>2>9 25@A88 ;N1>3> =5B5:AB>2>3> :>=B5=B0 4;O 53> 
2>7<>6=>3> ?@5>1@07>20=8O 2 0;LB5@=0B82=K5 D>@<K, C4>1=K5 4;O 
@07;8G=KE ?>;L7>20B5;59; 

3 A>740=85 :>=B5=B0, :>B>@K9 <>6=> ?@54AB028BL 2 @07;8G=KE 2840E 157 
?>B5@8 40==KE 8;8 AB@C:BC@K, ?@54CA<>B@5BL 2>7<>6=>ABL <0AHB018@>20=8O 
B5:AB0 8 87>1@065=89 157 ?>B5@8 :0G5AB20, ?@54CA<>B@5BL 4>ABC?=>ABL 
C?@02;5=8O :>=B5=B>< A :;0280BC@K; 

3 A>740=85 2>7<>6=>AB59 4;O >1CG0NI8EAO 2>A?@8=8<0BL >4=C 8 BC 65 
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