
Yupex4eHue o6pa:oBaHl{s

<Mex4yllapo4usrfi rc cyAap creeHHrrfi sKo1orl{qecrufi UHSTI{TyT

rMeHLr A.A. Caxapona> EelopyccKoro rocyAapcrBeHHoro yHl{Bepcplrera

YTBE

fiu
ea EfV
IrI. PoArxns

3r.
g- {&'f&3 tyu.

BBEAEHI,IE B MATEMATI'IITE CKI'Tfr AHAJII'T3

(KOPPEKTr4PvrOUr4fr KyPC)

OAKYJIbTATIIB

Yqe6Haq IIpoIpaMMa yqpexq4egllfl BbIcIIIero ofipasonaHua

uo yue6 nofi AIlcqllrlJr[ He Arq cleqrlaJrbHocrrl :

7 -07 -0533-03 -fl4epn afi kr paquaqrIoHHafl 6egonacuocrb

2023 r.



V.{e6uaq rporpaMMa cocraBJleHa Ha ocHoBe OCBO 7-07-0533-03-2023 or

A.hE.202J u yue6uoro rrnaHa yrrpelqeHnq Bblcurero o6pa:oBa:e^vrn J\b 161-23lyu.

or 07.04.2023 crequ€urbHocrr{ 7-07-0533-03 flgepuat vr paAI4aIIHoHHan

6egouacnocrb

COCTABIITTEJWT:

14.H. KarKoecra;r, AorIeHr ra$e4pu o6qefi rI MeAI4IIrIncrofi Qusuxn y{pexAeH}IJI

o6pasonanrax <<Mex4ynapo4nrrfi rocyAapcrseHHufi sKoJlorl4rlecrnfr HHcrI4Tyr

HMeHr A. A Caxapoea> EenopyccKoro rocyAapcrBeHHoro yHl4Bepczrera,

KaHAr4.{ar $ usuro -vrareM arl4qe oKI'IX H ayK, AoIIeHT ;

JI. A. Xeorqrancrar, AorIeHr ra$e4prr o6utefi 14 MeAI4III4Hcrofi Qu:uKa

yqpexAeHun o6pazoBanufl. <<Mex,4ynapo4Hufi rocyAapcrneunufi 3KoJlorl4r{ecrufi

r4Hcrlrryr rrMeHr{ A. A. Caxapona> EenopyccKoro rocyAapcrBeHHoro

yHr4B ep cuTeTa, KaHAI4AaT SIaa uro -uaTeMaTHIIe cKHX HayK, A6IISHT ;

A.14. Pa4rox, crapruufi nperroAaBareJrb rca$e4prr o6qefi LI MeAulll4ucrofi $usr'rrra

yqpexAeHux o6pazoBanvrfl. <<MeN4ynapo4nrrfi rocyAapcrseFlHrrfi sKoron4rlecxuir'

r4Hcrr{Tyr nrvr. A. ,{. CaxapoBa) EenopyccKoro rocyAapcrBeHHoro yHlaBepcI4Tera

PEKOMEHAOBAHA K YTBEPXIEHI4IO :

Kaoeapofi o6ufefi kI MeAl'IquHcrofi $zsut<z f{pexAeHI'IrI o6pa:onanrax

<<Mex4yuapogHufi rocyAapcreeHHrrfi 3Kororl4qecrcr,rfi uHcrrlryr iuu. A. A'

Caxaponu EenopyccKoro rocyAapcrBenHoro yullBepcl{rera (npororol

Ns '10 or kq -eLq,-( 2023);

coeeroNa sarynrrera MoHr4ropr4Hfa onpyNaroulefi cpeAbl yr{pexAeHl''It

o6pa:onan[s (MexAyHapo4utrfi rocyAapcreeHHslfi sKoJlorl4rrecxufr I{HcrI4Tyr rIM.

A. A. Caxapona> EenopyccKoro rocyAapcrBeHHoro yHl4Bepcl4rera (npororon

Ns /{ or /6 uanr 2023)



3 

 

#"/%!�&��0!�/ ��#�%�� 

&5;8 >1CG5=8S 48AF8?;8=5: 

 ?>2B>@5=85, >1>1I5=85, A8AB5<0B870F8O 7=0=89, ?>;CG5==KE ?@8 
87CG5=88 H:>;L=>3> :C@A0 <0B5<0B8:8; 
 D>@<8@>20=85 <0B5<0B8G5A:>9 :><?5B5=B=>AB8 >1CG0NI8EAO 4;O 

=5?@5@K2=>3> >1@07>20=8O 8 ?@>D5AA8>=0;L=>9 45OB5;L=>AB8; 
 @0728B85 ;>38G5A:>3> 8 0;3>@8B<8G5A:>3> <KH;5=8O. 

�040G8 >1CG5=8S 48AF8?;8=5: 

 D>@<8@>20=85 ?@54AB02;5=8O > <0B5<0B8:5 :0: G0AB8 <8@>2>9 
:C;LBC@K 8 > <5AB5 2 A>2@5<5==>9 F828;870F88, > A?>A>10E >?8A0=8O 
A@54AB20<8 <0B5<0B8:8 O2;5=89 8 ?@>F5AA>2 >:@C60NI53> <8@0; 
 C<5=85 @01>B0BL A <0B5<0B8G5A:8< B5:AB>< (0=0;878@>20BL, 

872;5:0BL =5>1E>48<CN 8=D>@<0F8N), B>G=> 8 3@0<>B=> 2K@060BL A2>8 
<KA;8 2 CAB=>9 8 ?8AL<5==>9 @5G8 A ?@8<5=5=85< <0B5<0B8G5A:>9 
B5@<8=>;>388 8 A8<2>;8:8, ?@>2>48BL :;0AA8D8:0F88, ;>38G5A:85 
>1>A=>20=8O, 4>:070B5;LAB20 <0B5<0B8G5A:8E CB25@645=89; 
 C<5=85 :>=B@>;8@>20BL @57C;LB0BK CG51=>9 45OB5;L=>AB8. 
%BC45=B 4>;65= 2;045BL A;54CNI8<8 :><?5B5=F8O<8: 8A?>;L7>20BL 

>A=>2=K5 ?>=OB8O M;5<5=B0@=>9 <0B5<0B8:8 4;O CA?5H=>3> >A2>5=8O 
<>4C;59 <0B5<0B8G5A:8E 8 D878G5A:8E 48AF8?;8= A?5F80;L=>AB8. 

 � @57C;LB0B5 CA2>5=8O 48AF8?;8=K ABC45=B 4>;65= 

7AаFь: 
 >A=>2=K5 B5>@5B8G5A:85 ?>;>65=8O 8 <5B>4K H:>;L=>3> :C@A0 

<0B5<0B8:8; 

 @>;L 8 7=0G5=85 <0B5<0B8:8 ?@8 ?>AB@>5=88 <0B5<0B8G5A:8E 
<>45;59; 

G@5Fь: 
 2K?>;=OBL 459AB28O =04 <=>65AB20<8; 

 2K?>;=OBL 459AB28O =04 459AB28B5;L=K<8 G8A;0<8; 
 2K?>;=OBL 459AB28O =04 0;351@08G5A:8<8 2K@065=8O<8; 
 @5H0BL 0;351@08G5A:85 C@02=5=8O 8 =5@025=AB20; 
 2KG8A;OBL 7=0G5=8O B@83>=><5B@8G5A:89 DC=:F89; 
 ?@5>1@07>2K20BL B@83>=><5B@8G5A:85 2K@065=8O; 
 2K?>;=OBL 459AB28O A ?>:070B5;L=K<8 8 ;>30@8D<8G5A:8<8 

2K@065=8O<8; 
 AB@>8BL 8 ?@5>1@07>2K20BL 3@0D8:8 M;5<5=B0@=KE DC=:F89; 
 >?8AK20BL A2>9AB20 M;5<5=B0@=KE DC=:F89; 

 



4 

 

 48DD5@5=F8@>20BL 8 8=B53@8@>20BL ?@>AB59H85  DC=:F88 >4=>9 
?5@5<5==>9; 

в?а45Fь: 
 <0B5<0B8G5A:8<8 <5B>40<8 4;O B5>@5B8G5A:>3> 8 

M:A?5@8<5=B0;L=>3> 8AA;54>20=8O; 
 =02K:0<8 8=B5@?@5B0F88 ?>;CG5==KE @57C;LB0B>2 <0B5<0B8G5A:>3> 

8AA;54>20=8O. 
 

�7CG5=85 48AF8?;8=K @0AAG8B0=> =0 >1I55 :>;8G5AB2> G0A>2 – 32. 
�C48B>@=>5 :>;8G5AB2> G0A>2 – 16 87 =8E: ;5:F88 – 16 G0A>2. 

(>@<0 ?>;CG5=8O 2KAH53> >1@07>20=8O – 4=52=0O.  
(>@<0 B5:CI59 0BB5AB0F88 – 70G5B 2 1 A5<5AB@5. 

 
 

 

 
 

 

 

 
 

 

 
 

 

 

 
 

 

 
 

 

 

 
 



5 

 

%"��$��!�� ''��!"�"  �&�$���� 

 

&5<0 1.  =>65AB20, >?5@0F88 =04 <=>65AB20<8. �>38G5A:85 
A8<2>;O 

$>;L <0B5<0B8:8 2 5AB5AB2>7=0=88. "?@545;5=85 <=>65AB20. 
"1J548=5=85, ?5@5A5G5=85, @07=>ABL <=>65AB2.  =>65AB20 =0BC@0;L=KE, 
F5;KE, @0F8>=0;L=KE 8 459AB28B5;L=KE G8A5;. �>38G5A:85 A8<2>;K 8 8E 
?@8<5=5=85 ?@8 ?>AB@>5=88 <0B5<0B8G5A:8E 2KA:07K20=89. 
 

&5<0 2. �59AB28B5;P=O5 G8A;0 8 459AB28S =04 =8<8 

#@028;L=K5 8 =5?@028;L=K5 4@>18. #@028;0 A;>65=8O, C<=>65=8O 8 
45;5=8O 4@>159. �5AOB8G=K5 4@>18. (>@<C;K A>:@0I5==>3> C<=>65=8O.  
 

&5<0 3. �;351@08G5A:85 C@02=5=8S 8 =5@025=AB20 
$5H5=85 ;8=59=KE 8 :204@0B=KE C@02=5=89 8 =5@025=AB2. 

�8:204@0B=K5 C@02=5=8O. &@0=AF5=45=B=K5 C@02=5=8O.  5B>4 8=B5@20;>2. 
$07;>65=85 <=>3>G;5=>2 =0 ;8=59=K5 8 :204@0B8G=K5 <=>68B5;8. 
 

&5<0 4. (C=:F88: >A=>2=O5 ?>=SB8S, A2>9AB20, 3@0D8:8 

#>=OB85 DC=:F88. "1;0ABL >?@545;5=8O 8 <=>65AB2> 7=0G5=89 
DC=:F88. %?>A>1K 7040=8O DC=:F88. �@0D8: DC=:F88.  >=>B>==>ABL, 
>3@0=8G5==>ABL, G5B=>ABL, =5G5B=>ABL, ?5@8>48G=>ABL DC=:F88. %;>6=0O 8 
>1@0B=0O DC=:F88. -;5<5=B0@=K5 DC=:F88, 8E :;0AA8D8:0F8O 8 3@0D8:8. 

 

&5<0 5. &@83>=><5B@8G5A:85 DC=:F88 

"?@545;5=85 B@83>=><5B@8G5A:8E DC=:F89. �KG8A;5=85 7=0G5=89 
B@83>=><5B@8G5A:8E DC=:F89 A ?><>ILN 548=8G=>3> :@C30. "A=>2=K5 
B@83>=><5B@8G5A:85 D>@<C;K.  

 

&5<0 6. #>:070B5;P=0S 8 ;>30@8D<8G5A:0S DC=:F88 

#>:070B5;L=0O 8 ;>30@8D<8G5A:0O DC=:F88, 8E >A=>2=K5 A2>9AB20. 
$5H5=85 ?>:070B5;L=KE 8 ;>30@8D<8G5A:8E C@02=5=89 8 =5@025=AB2. +8A;> е 
8 =0BC@0;L=K9 ;>30@8D<. 
 
 

&5<0 7. �@0D8:8 DC=:F89, 7040==OE ?0@0<5B@8G5A:8 8 2 ?>;S@=>9 
A8AB5<5 :>>@48=0B                                      
$07;8G=K5 0=0;8B8G5A:85 A?>A>1K 7040=8O DC=:F89: =5O2=>, 

?0@0<5B@8G5A:8<8 C@02=5=8O<8 8 2 ?>;O@=>9 A8AB5<5 :>>@48=0B. 
#>AB@>5=85 3@0D8:>2 DC=:F89, 7040==KE ?0@0<5B@8G5A:8 8 2 ?>;O@=>9 
A8AB5<5 :>>@48=0B: F8:;>840, 0AB@>840, A?8@0;L, :0@48>840 8 4@. 
 

 



6 

 

&5<0 8. #@>872>4=O5 8 8=B53@0;O Q;5<5=B0@=OE DC=:F89 8 8E 
?@8<5=5=85 2  D878:5   
#@>872>4=0O :0: A:>@>ABL 87<5=5=8O DC=:F88. "A=>2=K5 ?@028;0 

48DD5@5=F8@>20=8O. &01;8F0 ?@>872>4=KE @O40 M;5<5=B0@=KE DC=:F89. 
�040G8 =0 2KG8A;5=85 A:>@>AB8 8 CA:>@5=8O 4286CI59AO <0B5@80;L=>9 
B>G:8. 

#>=OB85 8=B53@0;0. &01;8F0 8=B53@0;>2 =5:>B>@KE M;5<5=B0@=KE 
DC=:F89. 

 

 

 
 

 

 

 
 

 

 
 

 

 

 
 

 

 
 

 

 

 
 

 

 

 
 

 

 
 

 

 

 
 

 

 
 



7 

 

''��!"- �&"��'�%��/ ��$&� ��%&�#��!/ 

 

!
><5@ @0745;0, B5<K, 

70=OB8O
 

!0720=85 @0745;0, B5<K  �>;8G5AB2> 0C48B>@=KE G0A>2  

�5:F88
 

#
@0:B8G5A:85 
(A5<8=0@A:85)  

�0=OB8O  
�01>@0B>@=K5 70=OB8O  

�
=>5 

(
>@<K :>=B@>;O 
7=0=89

 

 

1 2 3  5 6 7 

1 
 =>65AB20, >?5@0F88 =04 
<=>65AB20<8. �>38G5A:85 
A8<2>;K 

2    >?@>A 

2 
�59AB28B5;L=K5 G8A;0 8 
459AB28O =04 =8<8 2    A0<.@01. 

3 
�;351@08G5A:85 C@02=5=8O 
8 =5@025=AB20 2    B5AB 

4 
(C=:F88: >A=>2=K5 
?>=OB8O, A2>9AB20, 3@0D8:8 

2    B5AB 

5 
&@83>=><5B@8G5A:85 
DC=:F88 

2    B5AB 

6 
#>:070B5;L=0O 8 
;>30@8D<8G5A:0O DC=:F88 

2    A0<.@01. 

7 

�@0D8:8 DC=:F89, 
7040==KE ?0@0<5B@8G5A:8 8 
2 ?>;O@=>9 A8AB5<5 
:>>@48=0B  

2    A0<.@01. 

8 

#@>872>4=K5 8 8=B53@0;K 
M;5<5=B0@=KE DC=:F89 8 
8E ?@8<5=5=85 2  D878:5   

2    
>?@>A, 

B5AB 

�%��" 16     

 

 

 



8 

 

�!("$ �&�"!!"- �&"��'�%��/ '�%&0 

 

$��" �!�'� �/ ��&�$�&'$� 

ОEABвAая 

1. �>B:>25F, �. �.  0B5<0B8:0. &5AB>2K9 B@5=065@ : ?>A>185 4;O 
CG0I8EAO CG@5645=89 >1I53> A@54=53> >1@07>20=8O / �. �. �>B:>25F. –  
 8=A: : �KA=>20, 2021. – 64 A. 

2. �0@G5=:>, �. !.  0B5<0B8:0. *& : &5>@8O. #@8<5@K. &5ABK /               
�. !. �0@G5=:>. –  8=A: : �25@AM2, 2021. – 668 A. 

3.  0<>=B>20, �. �.  0B5<0B8:0. #>43>B>2:0 : *& / �. �.  0<>=B>20. – 
 8=A: : �740B5;LAB2> #>??C@8, 2020. – 736 A. 

ДBCB?A8F5?ьAая 

1. �K3>4A:89,  . /. %?@02>G=8: ?> M;5<5=B0@=>9 <0B5<0B8:5 /               
  . /. �K3>4A:89. –  >A:20 : �740B5;LAB2> �%&, 2019. – 509 A. 

2.  09A5=O, �. �. %?@02>G=8: ?> <0B5<0B8:5. "A=>2=K5 ?>=OB8O 8 
D>@<C;K / �. �.  09A5=O. –  8=A: : �KHM9H0O H:>;0, 2012. – 401 A. 

 

�==>20F8>==O5 ?>4E>4O 8 <5B>4O : ?@5?>4020=8R CG51=>9 
48AF8?;8=O 

#@8 87CG5=88 48AF8?;8=K «�2545=85 2 <0B5<0B8G5A:89 0=0;87» 
@5:><5=4C5BAO 8A?>;L7>20BL  ?@0:B8:>->@85=B8@>20==K9 ?>4E>4, :>B>@K9 
?@54?>;0305B: >A2>5=85 A>45@60=8O >1@07>20=8O G5@57 @5H5=8O ?@0:B8G5A:8E 
7040G; ?@8>1@5B5=85 =02K:>2 MDD5:B82=>3> 2K?>;=5=8O @07=KE 284>2 
?@>D5AA8>=0;L=>9 45OB5;L=>AB8; >@85=B0F8N =0 35=5@8@>20=85 8459, 
@50;870F8N 3@C??>2KE ABC45=G5A:8E ?@>5:B>2, @0728B85 ?@54?@8=8<0B5;LA:>9 
:C;LBC@K; 8A?>;L7>20=85 ?@>F54C@, A?>A>1>2 >F5=820=8O, D8:A8@CNI8E 
AD>@<8@>20==>ABL ?@>D5AA8>=0;L=KE :><?5B5=F89. 

�;O >@30=870F88 A0<>AB>OB5;L=>9 @01>BK ABC45=B>2 ?> :C@AC 
=5>1E>48<> 8A?>;L7>20BL A>2@5<5==K5 B5E=>;>388: @07<5AB8BL 2 A5B52>< 
4>ABC?5 – :><?;5:A CG51=KE 8 CG51=>-<5B>48G5A:8E <0B5@80;>2 (?@>3@0<<0, 
:>=A?5:B ;5:F89, A?8A>: @5:><5=4C5<>9 ;8B5@0BC@K 8 8=D>@<0F8>==KE 
@5AC@A>2, 7040=8O 2 B5AB>2>9 D>@<5 4;O A0<>:>=B@>;O). 

-DD5:B82=>ABL A0<>AB>OB5;L=>9 @01>BK ABC45=B>2 F5;5A>>1@07=> 
?@>25@OBL 2 E>45 B5:CI53> 8 8B>3>2>3> :>=B@>;O 7=0=89 2 D>@<5 CAB=>3> 
>?@>A0 8 8=B5@0:B82=>3> B5AB8@>20=8O ?> B5<0< :C@A0.  

 



9 

 

#5@5G5=P @5:><5=4C5<OE A@54AB2 4803=>AB8:8 

 

% F5;LN 4803=>AB8:8 7=0=89, C<5=89 8 =02K:>2 >1CG0NI8EAO ?> 
40==>9 48AF8?;8=5 @5:><5=4C5BAO 8A?>;L7>20BL: 

1) CAB=K9 >?@>A 2 E>45 70=OB89; 

2) ?@>25@:C :>=A?5:B>2 ;5:F89 ABC45=B>2; 
3) B5AB8@>20=85, 2:;NG0O :><?LNB5@=>5. 

 

  



10 

 

#@>B>:>; A>3;0A>20=8S CG51=>9 ?@>3@0<<O 

 

!0720=85 
48AF8?;8=O, A 
:>B>@>9 
B@51C5BAS 
A>3;0A>20=85 

!0720=85 
:0D54@O 

#@54;>65=8S >1 
87<5=5=8SE 2 
A>45@60=88 
CG51=>9 
?@>3@0<<O 
CG@5645=8S 
2OAH53> 
>1@07>20=8S ?> 
CG51=>9 
48AF8?;8=5 

$5H5=85, ?@8=SB>5 
:0D54@>9, 
@07@01>B02H59 
CG51=CR ?@>3@0<<C 
(A C:070=85< 40BO 8 
=><5@0 ?@>B>:>;0) 

%>3;0A>20=8O A 
4@C38<8 

48AF8?;8=0 =5 
B@51C5BAO 

 

   

 

 
   

 

 
   

 


