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@97C;PB4B>6 >5CG9=8O 

В88 >F9=>G=>7> A@98AB64 

(F9EFO, ;484A<S, >9=EO, 6BCDBEO < 
8D.) 

1. 

 �ел8<оEтP 8 пDоEтOе ч8Eл4. ТеоDе<4 о 
деле=88 E оEт4тко<. �О� ч8Eел. 
Ал7оD8т< �6кл8д4. ПDоEтOе ч8Eл4. 
ОE=о6=4я теоDе<4 4D8D<ет8к8.  

"$-1.1.1. 
�BAFDB?PAO9 ;484A<S, F9EFO, 
Q>;4@9A 

2. 

 АD8D<ет8чеEк8е Dу=кF88. 
�улPт8пл8к4т86=Oе Dу=кF88 8 8E 
пD8<еDO.  

"$-1.1.1. 
�BAFDB?PAO9 ;484A<S, F9EFO, 
Q>;4@9A 

3. 
 Цеп=Oе дDо58. 

"$-1.1.1. 
�BAFDB?PAO9 ;484A<S, F9EFO, 
Q>;4@9A 

4. 
 СD46=е=8я 1-9 Eтепе=8 
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�BAFDB?PAO9 ;484A<S, F9EFO, 
Q>;4@9A 
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 СD46=е=8я n-Eтепе=8.  

"$-1.1.1. 
�BAFDB?PAO9 ;484A<S, F9EFO, 
Q>;4@9A 

6. 
 СD46=е=8я 2-Eтепе=8 

"$-1.1.1. 
�BAFDB?PAO9 ;484A<S, F9EFO, 
Q>;4@9A 

7. 
 ПеD6оо5D47=Oе коD=8 8 8=декEO. 

"$-1.1.1. 
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3.1. &<CB6O9 ;484A<S 8?S CDB6989A<S F9>GM97B >BAFDB?S GEC9649@BEF< CB 
8<EJ<C?<A9  

В4@84=B 1 

1.  9FB8B@ D9L9F4 6E9 CDBEFO9 K<E?4 @9:8G 118 < 131. 

2. #D< >4><I A4FGD4?PAOI n K<E?4 n, n + 13, n + 17 S6?SRFES CDBEFO@<? 

3. #GEFP a = 248, b = 182. #D< CB@BM< D4EL<D9AAB7B 4?7BD<F@4 �6>?<84 A4=F< <I !"�. 

4. !4=8<F9 EG@@G < K<E?B 6E9I A4FGD4?PAOI 89?<F9?9= E?98GRM<I K<E9?: 

1) 165; 2) 270; 3) 363. 

В4@84=B 2 

1.  9FB8B@ D9L9F4 6E9 CDBEFO9 K<E?4 @9:8G 870 < 900. 

2. %>B?P>B A4FGD4?PAOI K<E9? f 210, A9 89?SM<IES A< A4 3, A< A4 5? 

3. #GEFP a = 138, b = 162. #D< CB@BM< D4EL<D9AAB7B 4?7BD<F@4 �6>?<84 A4=F< <I !"�. 

4. !4=8<F9 >4ABA<K9E>B9 D4;?B:9A<9 K<E?4 30! 



В4@84=B 3 

1.  9FB8B@ D9L9F4 6E9 CDBEFO9 K<E?4 @9:8G 110 < 130. 

2. #D< >4><I A4FGD4?PAOI n K<E?4 n, n + 5, n + 9, n + 19 S6?SRFES CDBEFO@<? 

3. $4;?B:<F9 6 A9CD9DO6AGR 8DB5P: ‒15/57 < −√15. 

4. �OK<E?<FP E<@6B?O �9:4A8D4: (18/29) < (13/41). 

В4@84=B 4 

1. $9L<F9 GD46A9A<9 φ(2x) = x/2. 

2. #GEFP a = 108, b = 112. #D< CB@BM< D4EL<D9AAB7B 4?7BD<F@4 �6>?<84 A4=F< <I !"�. 

3. �OK<E?<FP E<@6B?O �9:4A8D4: (13/19) < (17/31). 

4. 36?S9FES ?< 5 C9D6BB5D4;AO@ >BDA9@ CB @B8G?R 31? 

В4@84=B 5 

1. $9L<F9 GD46A9A<9 φ(3x) = x/3. 

2. #GEFP a = 106, b = 118. #D< CB@BM< D4EL<D9AAB7B 4?7BD<F@4 �6>?<84 A4=F< <I !"�. 

3. �OK<E?<FP E<@6B?O �9:4A8D4: (12/19) < (15/37). 

4. 36?S9FES ?< 7 C9D6BB5D4;AO@ >BDA9@ CB @B8G?R 19? 

В4@84=B 6 

1. !4=8<F9 6E9 >?4EEO >648D4F<KAOI 6OK9FB6 CB @B8G?S@ 11. 

2. $9L<F9 ED46A9A<9 5x = 9 mod 17. 

3. !4=8<F9 BEF4F>< BF 89?9A<S 528180 A4 43. 

4. !4=8<F9 BEF4FB> BF 89?9A<S 20217-7 A4 11. 

В4@84=B 7 

1. $9L<F9 ED46A9A<9 1287x = 447 (mod 516). 

2. !4=F< CBE?98ARR J<HDG 172132. 

3. !4=8<F9 >BDA< @AB7BK?9A4 2x3+5x2+7x+21 = 0 (mod 131). 

4. �OK<E?<FP E<@6B? 3>B5< (219/323). 

В4@84=B 8 

1. $9L<F9 ED46A9A<9 12x = 6 (mod 18). 

2. 36?S9FES ?< 7 C9D6BB5D4;AO@ >BDA9@ CB @B8G?R 53? 



3. !4=8<F9 EG@@G < K<E?B 6E9I A4FGD4?PAOI 89?<F9?9= 1244. 

4. �OK<E?<FP E<@6B? �9:4A8D (15/131). 

В4@84=B 9 

1. $9L<F9 ED46A9A<9 111x = 75 (mod 321). 

2. 36?S9FES ?< 11 C9D6BB5D4;AO@ >BDA9@ CB @B8G?R 47? 

3. �OK<E?<FP E<@6B? �9:4A8D4 (21/101). 

4. $4;?B:<F9 6 A9CD9DO6AGR 8DB5P: -8.91 < 312/456. 

В4@84=B 10 

1. $9L<F9 ED46A9A<9 27x = 611 (mod 1021). 

2. 36?S9FES ?< 11 C9D6BB5D4;AO@ >BDA9@ CB @B8G?R 94? 

3. �OK<E?<FP E<@6B? �9:4A8D4 (27/131). 

4. $4;?B:<F9 6 A9CD9DO6AGR 8DB5P −√17. 

ОB69BO 

В4@84=B 1. 1. 127 < 131. 2. &4><I K<E9? A9F. 3. !"� = 2. 4. 1) %G@@4 < K<E?B 6E9I 
A4FGD4?PAOI 89?<F9?9= G 165 EBBF69FEF69AAB D46AO 288 < 8. 2) %G@@4 < K<E?B 6E9I 
A4FGD4?PAOI 89?<F9?9= G 270 EBBF69FEF69AAB D46AO 720 < 16. 3) %G@@4 < K<E?B 6E9I 
A4FGD4?PAOI 89?<F9?9= G 363 EBBF69FEF69AAB D46AO 532 < 6. 

В4@84=B 2. 1. 877 < 879. 2. 112. 3. 6. 4. 30! = 226∙314∙57∙74∙112∙132∙17∙19∙23∙29. 

В4@84=B 3. 1. 113 < 127. 2. !9F F4><I K<E9?. 3. [‒1,2,2,1,4] < [‒4,7,(1,6)]. 

В4@84=B 4. 1. !9F D9L9A<=. 2. 4. 3. (13/19) = ‒1 < (17/31) = ‒1. 4. !9F. 

В4@84=B 5. 1. !9F D9L9A<=. 2. 2. 3. (12/19) = ‒1 < (15/37) = ‒1. 4. !9F. 

В4@84=B 6. 1. 1, 3, 4, 5, 9 mod 11. 2. x = 12 mod 17. 3. "EF4FB> D469A 11. 4. "EF4FB> D469A 6. 

В4@84=B 7. 1. x = 109; 281; 453 (mod 516). 2. 1. 3. x = 117 (mod 131). 4. 1. 

В4@84=B 8. 1. x = 2; 5; 8; 11; 14; 17 (mod 18). 2. !9F. 3. %G@@4 < K<E?B 6E9I A4FGD4?PAOI 
89?<F9?9= G 1244 EBBF69FEF69AAB D46AO 2184 < 6. 4. (15/131) = 1. 

В4@84=B 9. 1. x = 99; 206; 313 (mod 321). 2. �4. 3. (21/101) = 1. 4. -8.91 = [−9;11,9] < 
312/456 = [0;1,2,6]. 

В4@84=B 10. 1. x = 968 (mod 1021). 2. �4. 3. (27/131) = 1. 4. −√17 = [−5;1,7,(8)]. 

 

 



3.2. &<CB6O9 ;484A<S 8?S CDB6989A<S CDB@9:GFBKAB= 4FF9EF4J<< CB 8<EJ<C?<A9  
 

1)  G?PF<C?<>4F<6ABEFP HGA>J<< Ä(n). �B>4;4FP, KFB 9E?< n = pα&qγ  >4ABA<K9E>B9 
D4;?B:9A<9 K<E?4 n, FB Ä(n) = (α + 1)&(γ + 1). 

2)  G?PF<C?<>4F<6ABEFP HGA>J<< Ã(n). �B>4;4FP, KFB 9E?< n = pα&qγ  >4ABA<K9E>B9 
D4;?B:9A<9 K<E?4 n, FB Ã(n) = [(pα - 1)&(qγ - 1)]/[(p – 1)&(q – 1)]. 

3) #D<@9DO EB69DL9AAOI K<E9?. �B>4;4FP, KFB K9FAB9 K<E?B n S6?S9FES EB69DL9AAO@ 
FB784 < FB?P>B FB784, >B784 n = 2a - 1(2a – 1), 789 a g 2 < 2a – 1 – CDBEFB9 K<E?B. 

4) �B>4;4FP, KFB 9E?< 2a – 1 – CDBEFB9 K<E?B, FB K<E?B a F4>:9 CDBEFB9. 

5) �B>4:<F9 @G?PF<C?<>4F<6ABEFP HGA>J<<  95<GE4 μ(n). 

6) �B>4:<F9 HBD@G?G 8?S HGA>J<< 1=?9D4 (n). 

7) �B>4:<F9 F9BD9@G B D4;D9L<@BEF< 6 ℤ GD46A9A<S ax + by = c, 789 a,b,c – J9?O9 K<E?4 < 
ab ≠ 0. 

8) �B>4:<F9, KFB 9E?< [a0,&,an] – J9CA4S 8DB5P, FB 8?S >4:8B7B k f n ECD4698?<6B 
D469AEF6B PkQk – 1 – QkPk – 1 = (-1)k - 1, 789 P0 = a0, P1 = a0a1 + 1,&, 4 Pk = Pk – 1ak + Pk – 2, 

Qk = Qk – 1ak + Qk – 2 CD< 2 f k f n. 

9) �B>4:<F9 ><F4=E>GR F9BD9@G B5 BEF4F>4I. 

10) �B>4:<F9 @G?PF<C?<>4F<6ABEFP HGA>J<< 1=?9D4 (n). 

11) �B>4:<F9, KFB:  

9E?< a – >648D4F<KAO= 6OK9F CB @B8G?R p, FB a(p – 1)/2  1 (mod p); 

9E?< a – >648D4F<KAO= A96OK9F CB @B8G?R p, FB a(p – 1)/2  -1 (mod p) 

12) �B>4:<F9, KFB K<E?B 3 S6?S9FES C9D6BB5D4;AO@ >BDA9@ CB @B8G?R 7, 4 CB @B8G?R 8 
C9D6BB5D4;AOI >BDA9= A9F.  

13) �B>4:<F9, KFB 9E?< K<E?B  9DE9AA4 2n - 1 S6?S9FES CDBEFO@, FB < K<E?B n F4>:9 
CDBEFB9. 

14) �B>4:<F9, KFB 9E?< a,b – 6;4<@AB CDBEFO9 A4FGD4?PAO9 K<E?4 < ab = cn, 789 n g 2, 

c  ℤ, FB a = xn, b = yn 8?S A9>BFBDOI J9?OI K<E9? x,y. 

15) #D<698<F9, CB >D4=A9= @9D9, 864 D4;?<KAOI 8B>4;4F9?PEF64 F9BD9@O �6>?<84 B 
59E>BA9KABEF< @AB:9EF64 CDBEFOI K<E9?. 

16) �B>4:<F9, KFB ∑μ(d) = 1, 9E?< n = 1 < ∑μ(d) = 0, 9E?< n > 1, 789 d CDB59749F 6E9 
A4FGD4?PAO9 89?<F9?< K<E?4 n. 

17) �B>4:<F9, KFB 8?S 6ES>B7B A4FGD4?PAB7B K<E?4 ECD4698?<64 HBD@G?4 n = ∑(d), 789 d 

CDB59749F 6E9 A4FGD4?PAO9 89?<F9?< K<E?4 n. 

18) �B>4:<F9, KFB 9E?< x > 0 – 89=EF6<F9?PAB9 K<E?B, FB K<E?B 6E9I J9?OI K<E9? 6 
<AF9D64?9 [1,x], 89?SM<IES A4 d, D46AB J9?B= K4EF< K<E?4 x/d. 

19) �ECB?P;GS F9BD9@G +95OL964, 8B>4:<F9, KFB 9E?< n g 2, FB pn + pn + 1 > pn + 2, 789 pn – n-

B9 CDBEFB9 K<E?B. 



20) #GEFP p,q – D4;?<KAO9 CDBEFO9 K<E?4 < e,f – F4><9 J9?O9 K<E?4, KFB ef  1 (mod (pq)). 

�B>4:<F9, KFB aef  a (mod pq) 8?S ?R5B7B J9?B7B K<E?4 a. 

21) �B>4:<F9, KFB 8?S ?R5B7B A9K9FAB7B K<E?4 n g 1 K<E?B 2n! – 1 89?<FES A4 n. 

22)  9FB8B@ �. #4E>4?S 6O698<F9 CD<;A4> 89?<@BEF< A4 3. 

23) �B>4:<F9, KFB 561 S6?S9FES K<E?B@ $. �4D@4=>?4 (R. Carmichael). 

24) �B>4:<F9, KFB 9E?<  – CB>4;4F9?P K<E?4 a CB @B8G?R n, FB K<E?B  89?<F (n). 

25) �B>4:<F9 F9BD9@G �<?PEBA4: 9E?< p – CDBEFB9 K<E?B, FB (p – 1)! + 1  0 (mod p). 

26) �B>4:<F9, KFB A9 EGM9EF6G9F A4FGD4?PAB7B K<E?4 n F4>B7B, KFB K<E?B 1 + 2 + & + n 

B>4AK<649FES J<HDB= 7. 

27) �B>4:<F9, KFB C4D45B?4 5x2 – 11y = 7 A9 EB89D:<F FBK9> E J9?O@< >BBD8<A4F4@<. 

28) #GEFP p – A9K9FAB9 CDBEFB9 K<E?B. �B>4:<F9, KFB ED46A9A<9 x2  -1 (mod p) D4;D9L<@B 
FB784 < FB?P>B FB784, >B784 p  1 (mod 4). 

 

4. М9B>88G9A:89 <4B9@84;O, >?@989;ONщ89 ?@>F98C@O >F9=864=8O 
>5@47>64B9;P=OE @97C;PB4B>6 >5CG9=8O  
 

4.1.  9FB8<K9E><9 @4F9D<4?O 8?S BJ9A>< F9>GM97B >BAFDB?S GEC9649@BEF< CB 
8<EJ<C?<A9. 

�BDS8B> HBD@<DB64A<S BJ9A>< CD< <ECB?P;B64A<< 54??PAB-D9=F<A7B6B= E<EF9@O; 
>D<F9D<< BJ9A<64A<S F9BD9F<K9E><I 6BCDBEB6 < CD4>F<K9E><I ;484A<=; 

1) #B?AO= BF69F, <;?B:9AAO= >D4F>B < SEAB – «BF?<KAB». 
2) "F69F A9CB?AO= (AB > 80%), CBSEA9A<S ?B7<K9E>< A9CDBF<6BD9K<6O – «IBDBLB». 
3) "F69F A9CB?AO= (AB > 50%), 9EFP CDB5?9@O 6 ?B7<>9 < CBSEA9A<SI – 

«G8B6?9F6BD<F9?PAB». 
4) "F69F A9CB?AO= (< 50%), BFEGFEF6<9 ?B7<>< 6 CBSEA9A<SI – 

«A9G8B6?9F6BD<F9?PAB». 
4.2.  9FB8<K9E><9 @4F9D<4?O 8?S CDB6989A<S CDB@9:GFBKAB= 4FF9EF4J<< CB 

8<EJ<C?<A9. 
1) #B?AO= BF69F, <;?B:9AAO= >D4F>B < SEAB – «BF?<KAB». 
2) "F69F A9CB?AO= (AB > 80%), CBSEA9A<S ?B7<K9E>< A9CDBF<6BD9K<6O – «IBDBLB». 
3) "F69F A9CB?AO= (AB > 50%), 9EFP CDB5?9@O 6 ?B7<>9 < CBSEA9A<SI – 

«G8B6?9F6BD<F9?PAB». 
4) "F69F A9CB?AO= (< 50%), BFEGFEF6<9 ?B7<>< 6 CBSEA9A<SI – 

«A9G8B6?9F6BD<F9?PAB». 


