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1 Tsopueckue 3ama4n (7 MmITYK)

1-1. Ha copeBHoBanusx 1o Oery HyKHO 1PODEKATH JUCTAHIUIO B 3 OJMHAKOBLIX KPYyra, LPU ITOM KPyT
COJIEPZKUT I1JI0€ YHCJI0 KUIOMeTpoB. Tpenep 3amMernii, 9To BTOPOil KPYyT CIIOPTCMeH npobezkas 3a t MUHyT. 3a
CKOJIbKO MUHYT CIOPTCMEH ITPOOEYKUT BCIO JUCTAHIINIO, €CJIM BPEMs MPOXOXKIECHUS UM KaXKI0TO KUJIOMETPA,
HAYMHAS CO BTOPOI'O, YBEJIUIUBACTCH B apudMeTndeckoit nporpeccun?

.t = 22. Orser 66.
.t = 34. Orser 102.
.t =21. Orser 63.
.t =26. OrBer 78.
. t = 35. Orser 105.
.t = 30. Orser 90.
.t =40. Orser 120.
.t =24. Orser 72.
.t =38. Orser 114.
0. t = 33. Orser 99.
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1-2. Ha copeBHOBaHuAX 110 6€ry HYKHO IIPOOEKATH AUCTAHIUIO B [N OJUHAKOBBIX KPYT'OB, IIPU 9TOM KPYT
COJIEPZKUT TIJI0E YUCJIO0 KUIOMEeTPOB. Tpenep 3ameruii, 9410 m-ii Kpyr CHoOpTcMeHn npobexkan 3a t MmunyT. 3a
CKOJIbKO MUHYT CIIOPTCMEH ITPOOEYKUT BCIO JUCTAHIINIO, €CJIM BPEMs MPOXOXKIECHUS UM KaXK/I0T0 KUJIOMETPA,
HAaYWHAS CO BTOPOIO, YBEJIMUUBAETCS B apudMETHIECKOl mporpeccuu’

11. N =5, m =3, t = 23. Orser 115.
12. N =5, m =3, t = 22. Orser 110.
13. N =5, m =3, t =26. Orser 130.
14. N =5, m =3, t =27. Orser 135.
15. N =5, m =3, t = 28. Orser 140.
16. N =5, m =3, t =29. Orser 145.
17. N =5, m =3, t = 30. Orser 150.
18. N =5, m =3, t = 31. Orser 155.
19. N =5, m =3, t = 32. Orser 160.
20. N =5, m =3, t=33. Orser 165.
21. N=7,m=4,t=25. Orser 175.
22. N =7, m=4,t=26. Orser 182.
23. N =7, m=4,t=27. Orser 189.
24. N =7, m =4, t = 28. Orser 196.
25. N =7, m=4,t=29. Orser 203.

2. B nozjzemesibe y rHOMOB B OJiuH Psjl cToAT N CYHIYKOB C COKPOBUIIAME: HEKOTOPbIE U3 HUX 3aKPbITHI,
HEKOTOpbIe — OTKPbITbL. ['HOM 110 uMmenu OTKPBIBAN HPOXOAUT BIOJL PsAia U OTKPbIBACT KAXKJIBIH CYHJIYK,
KOTOPBIH 710 9TOr0 OBLT 3aKPHIT. 3aT€M IHOM 110 UMEHU 3aKPBIBAil MOIXOANUT K KaXKIOMY BTOPOMY CYHIYKY W,
€CJIM OH OTKPBIT, 3aKpbiBaeT ero. Ilorom raom OTKpbIBail MOAXOAUT K KAXKIOMY TPEThEMY CYHIYKY U, €CJIu



OT 3aKPBIT, OTKPBIBAET €ro. 3aTeM rHOM 3aKPBIBAi MMOJAXOINT K KAXKIOMYy 9eTBEPTOMY CYHIYKY W, €CJIU OH
OTKPBIT, 3aKPbIBAET €ro, u TaK jasee. Becero smecre ruombl 3akpbiBail 1 OTkpbiBail caesnanmu N IpOXOI0B
B/10J1b psajia. CKOJIBKO CyH/IYKOB OKAXKYyTCsl [TOCJIE ITOrO 3aKPbITHIME !

1. N = 2016. Orser 1008.
2. N = 2019. Otser 1009.
3. N =2021. Orser 1010.
4. N = 2023. Orser 1011.
5. N = 2024. Orser 1012.
6. N = 2027. Orser 1013.
7. N = 2029. Orser 1014.
8. N =2030. Orser 1015.
9. N = 2033. Orser 1016.
10. N = 2035. Orser 1017.
11. N = 2037. Orser 1018.
12. N = 2039. Orser 1019.
13. N = 2040. OTser 1020.
14. N = 2043. OTser 1021.
15. N = 2045. Orser 1022.
16. N = 2047. Orser 1023.
17. N = 2049. Orser 1024.
18. N = 2050. OTser 1025.
19. N = 2053. OTser 1026.
20. N = 2055. Orser 1027.
21. N = 2057. Orser 1028.

3-1. K pasuobeapentnomy rpeyrosibuuky ABC ¢ ocHopanuem AC jpocrpouiv Apyroii paHoOe peHHbIi
rpeyrosibiuk CBD ¢ ochoBanuem C'D rak, 4r0 006a TPEyroJibHUKA HE MMEIT ODIIMX TOYEK KPOME TOYEK
croponbl BC. Touka E — rouka nepecedenus upsamoii AD ¢ OKpy2KHOCTbIO OIIMCAHHON BOKPYI' TPEyIOJibHu-
ka ABC'. Haiinure orromenne C'D K pajauycy OMUCAHHON BOKpPYT Tpeyrojbauka ABC OKpYKHOCTH, €ClId
cos ZDCE = 61 ucos ZCBD = 5. B oTBere ykaxkuTe HaliIeHHOE OTHOIIIEHNE, DU HEOOXOIUMOCTH OKPY NJIHB
€ro 10 JBYX 3HAKOB I10CJIE 3AIATON.

1.6, = 6/7, 63 = 9/10. Orser 0.77.
2. 01 =4/5, 6o = 8/11. Orser 1.18.
3.0, =17/8, 62 =9/11. Orser 1.06.
4.0, =5/6, 05 = 10/11. Orser 0.71.
5.1 =17/9, 82 = 11/12. Orser 0.64.
6.0, =8/9, o = 9/13. Orser 1.39.
7.01 =6/7, 62 = 10/13. Orser 1.16.
8. 01 =4/5, 6o = 11/13. Orser 0.89.
9.0, = 7/8, 0 = 12/13. Orser 0.69.

10. 61 = 4/5, 62 = 11/14. Orser 1.05.
11. 6, = 7/9, 8, = 13/14. Otser 0.59.

3-2. K pasuobempennomy tpeyroibauky ABC ¢ ocuoBanuem AC moctpowsin JApyroil paHobeIpeHHbIi
rpeyrosibiuk CBD ¢ ochoBanuem C'D rTak, 4r0 006a TPEyroJibHUKA HE MMEIT ODIIMX TOYEK KPOME TOYEK
croponbl BC. Touka E — rouka nepecedenus upsamoin AD ¢ OKpPy2KHOCTbIO OIIMCAHHONW BOKPYI' TPEyIoJibHuU-
ka ABC'. Haiipure ornowenue DFE K pajuycy OLUCAHHON BOKPYr TpeyrosibHuka ABC OKpy2KHOCTH, ecJjiu
cos ZCBD = 05. B orBere ykaxkure HallJleHHOE OTHOINEHHE, MPU HEOOXOIUMOCTH OKPYIJIUB €ro 0 JIBYX
3HAKOB IIOCJIC 3aIIATOM.




. 92 =5/7. Orser 0.76.

. 02 = 6/7. Orser 0.53.

. 02 =5/8. Orser 0.87.

. 02 = 3/4. Orser 0.71.

. 92 =17/9. Orer 0.67.

. 92 =8/9. Orser 0.47.

. 92 = 7/10. Orser 0.77.

. 02 = 4/5. Orser 0.63.

9. 5 = 9/10. Orser 0.45.
10. 93 = 8/11. Orser 0.74.
11. 62 = 9/11. Orser 0.60.
12. 62 = 10/11. Orser 0.43.
13. § = 11/12. Orser 0.41.
14. 5 = 9/13. Orser 0.78.
15. d = 10/13. Orser 0.68.
16. 62 = 11/13. Orser 0.55.
17. 55 = 12/13. Orser 0.39.
18. 02 = 11/14. Orser 0.65.
19. §; = 13/14. Orser 0.38.
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3-3. K pasuobempentnomy tpeyroibauky ABC ¢ ocuoBanuem AC moctpowsiu JApyroil paHobe peHHbIi
tpeyrosbauk C'BD ¢ ocuoBanmem C'D Tak, 9T0 00a TPEyroJibHUKA HE UMEIOT ODIIMX TOYEK KPOME TOYEK
croponbl BC. Touka E — rouka nepecedenus upsamoii AD ¢ OKpPy2KHOCTbIO OIIMCAHHON BOKPYI' TPEyIoJibHuU-
ka ABC. Haiinure ornowmenne CE K paauycy OLMCaHHON BOKPYr TpeyrojibHuka ABC OKpY2KHOCTH, €cJjiu
cos ZCBD = §5. B orere ykakure Haii/IeHHOE OTHOLLEHUE, LIPU HEODXOJUMMOCTH OKPYILJIUB €ro [0 ABYX
3HAKOB IIOCJIC 3aIIATOM.

. 02 =5/7. Orser 0.76.

. 02 = 6/7. Orser 0.53.

. 92 =5/8. Orser 0.87.

. 02 = 3/4. Orser 0.71.

. 92 =17/9. Orer 0.67.

. 02 = 8/9. Orser 0.47.

. 62 = 7/10. Orser 0.77.

. 93 =4/5. Orser 0.63.

9. 62 = 9/10. Oreer 0.45.
10. 5, = 8/11. Orser 0.74.
11. 5 = 9/11. Orser 0.60.
12. §, = 10/11. Orser 0.43.
13. 9 = 11/12. Orser 0.41.
14. 62 = 9/13. Orser 0.78.
15. 62 = 10/13. Orser 0.68.
16. d = 11/13. Orser 0.55.
17. 62 = 12/13. Orser 0.39.
18. d = 11/14. Orser 0.65.
19. 62 = 13/14. Orser 0.38.
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4. CKOJIbKO DEITIeHNH B [EJIbIX 9MUC/IaX UMEET YPABHEHUE

Vz + .y =VN?

1. N =2057. Orser 12.



2. N = 2016. OrBer 13.
3. N = 2366. Orser 14.
4. N = 2940. Orser 15.
5. N = 2925. Otser 16.
6. N = 2816. OTser 17.
7. N =3179. OrBer 18.
8. N = 5508. Oreer 19.
9. N = 2527. Orser 20.
10. N = 2205. Orser 22.
11. N = 3388. Orser 23.
12. N = 3703. OTBer 24.
13. N = 6336. OTser 25.
14. N = 4375. Orser 26.
15. N = 12844. Orser 27.
16. N = 12393. Orser 28.
17. N = 11760. Orser 29.
18. N = 9251. Orser 30.
19. N = 12493. Orser 32.
20. N = 17408. Otrser 33.

5-1. Pemmure ypaBaenue
(1 —cosz)(2+sinz+4cosx) +5(1 +cosx)(2 —sinz + 2cosx) = 0.

B orsere 3amumure cymmy BeeX KOpHeH Ha mpoMexyTke A. Eciu KopHell HeT WiIid uX Ha, TOM MTPOMEKYTKE
0OecKOHEYHO MHOTO, B orTBeTe 3amurnute nudpy 0.

= = 1009. Orser 6342, 03.
= = 1010. OrBer 6348, 32.
= [27mm; 2mrm + 7 = 1011. Orser 6354, 6.
= [2mm;2mrm + 7 = 1012. Orser 6360, 88.
=

=

=

=

27tm; 2mm + |, m
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27tm; 2tm + 7|, m = 1013. Orser 6367, 17.
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2mm; 2mm 4+

= 1014. OrBer 6373, 45.
= 1015. Oreer 6379, 73.
2mm; 2mm + = 1016. Oreer 6386, 02.
= [2mm;2mrm + 7 = 1017. Oreer 6392, 3.
0. A = [2mm;2mm + 7], m = 1018. Orser 6398, 58.
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SEPXIST RN
s s s e Sl Nt s N N S

5-2. Pemmure ypaBuenue
(1 —cosx)(2 —sinz+4cosx) + 5(1 + cosx)(2 +sinz + 2cosx) = 0.

B orsere 3amumure cymmy BceX KOpHeH Ha mpoMexyTke A. Ecium KopHell HeT WIid uX Ha, 9TOM IMTPOMEXKYTKE
0OecKOHEYHO MHOTO, B orTBeTe 3amurute nudpy 0.

= 1009. Orser 6337, 43.
= 1010. Orser 6343, 72.
= 1011. Orer 6350.

2mm — 7; 2mm], m = 1012. OrBer 6356, 28.

= [2rm — 7;2wm], m
= I, m
:{ } m
; [2rm — 7; 2wm], m = 1013. Orser 6362, 57.
= I, m
By |\ m
= l, m
= l, m

2mm — m; 2mm)|,

2mm — m; 2mm),

2mm — 7; 2mm], m = 1014. Oreer 6368, 85.
2mm — 7; 2mm], m = 1015. Orser 6375, 13.
2mm — m;2mm = 1016. OrBer 6381, 42.
= 1017. OrBer 6387, 7.
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10. A = [27m — m; 27m], m = 1018. Orser 6393, 98.

5-3. Pemmure ypasuenne
(1 —cosz)(3+sinz+5cosx) + 7(1 + cosx)(3 —sinz + 3cosx) = 0.

B orsere 3anuiiure cymmy Beex KOpHeil na npoMexyrke A. Ecim KopHeil HeT i uX Ha 9TOM IPOMEXKY TKE
OeCKOHEeYHO MHOTO, B oTBere 3anumure mudpy 0.

= 1009. OrBer 6342, 15.
= 1010. OrBer 6348, 44.
2mm;2tm + = 1011. OrBer 6354, 72.
2mm; 2mm + = 1012. Orser 6361,.

[27mm; 27mm + 7], m
[ J, m
| R
[27m; 2mm 4+ 7T]: m = 1013. Orser 6367, 29.
[ J, m
[ J, m
[ J, m
[ ], m

2mm; 2mm + 7

2mm; 2mm + = 1014. Orser 6373, 57.
2mm;2tm + = 1015. OrBer 6379, 85.
2mm;2tm + = 1016. OrBer 6386, 14.
2mm; 2mm + = 1017. Oreer 6392,42.
0. A = [2mm;2mm + 7], m = 1018. Orser 6398, 7.
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5-4. Pemmure ypaBaerue
(1 —cosx)(3 —sinz+5cosx) + 7(1 + cosx)(3 +sinz + 3cosx) = 0.

B orsere 3amumure cymmy BceX KOpHeH Ha mpoMexyTke A. Ecium KopHell HeT WIid uX Ha, 9TOM IMTPOMEXKYTKE
0OecKOHEYHO MHOTO, B orTBeTe 3amurute nudpy 0.

= 1009. Oreer 6337, 32.
= 1010. Orser 6343, 6.

[2rm — 75 2wm], m = 1011. Oreer 6349, 88.
[2rm — 7; 2wm], m = 1012. Orser 6356, 16.

[27rm — 73 2wm], m
I, m
I, m
l, m
[2mm — 7; 2wm], m = 1013. OrBer 6362, 45.
I, m
I, m
I, m
l, m

[27mm — 7; 2Tm)],

[2rm — 7; 2wm], m = 1014. Oreer 6368, 73.
[2rm — 7; 2wm], m = 1015. Oreer 6375, 01.
[27mm — 7; 2Tm = 1016. Orser 6381, 3.

= [2mrm — 7;2mm = 1017. Orser 6387, 58.
0. A = [2mm — 7;2wm], m = 1018. Orser 6393, 86.
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6. Yerbipéxyronphas upusma PQRSP;(Q1R1.51 ¢ oquHakoBbiMU pEOPaMK, PABHLIMU ¢, BILUCAHA B LIUPa-
muay SABC rak, yro rouka S7 sexkur Ha SA, rouka P jexkur na SB, rouka R Jiexxkur na SC, Touka (Qq
upunaayexur mwiockocru ABC. Haitnure pebpo nupamuapt S A, eciau uspecrdo, yro SB = b, SC = c. [Ipu
HEOOXOMMOCTH OKPYTJIUTE HAMIEHHOe 3HAYEHUE JI0 IBYX 3HAKOB TOCJE 3alATOl.

=13, ¢ = 14. Orser 9, 84.
5, ¢ = 14. OrBer 8, 94.
3, ¢ =15. OtBer 9,4.
7, ¢ = 14. OTBer 8, 35.
3, ¢ = 14. Otser 19, 36.
5, ¢ = 14. OrBer 16, 15.
7, ¢ = 14. OrBer 14, 34.
5,¢=17. OrBer 13,42.
5, ¢ =18. Orer 12, 86.
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10. a =5,b =16, c = 19. Orser 11, 78.
11.a=5,b=21, ¢ = 16. Orser 11,13.
12. a=5,b=19, ¢ = 17. Orser 11, 29.
13. a =6, b =19, ¢ = 14. Orser 23,47.
14. a =6, b =15, ¢ = 14. OTBer 35.
15. a =6, b =13, c = 15. Orser 43, 33.
16. a =6,b =17, c = 14. OTBer 27, 46.
17. a =6, b =13, ¢ = 14. Orser 54, 6.

18. a =7,b =15, ¢ = 19. Orser 42,45.
19.a=7,b=17, ¢ = 14. Orser 79, 33.
20.a="7,b=15,c=17. OrBer 57, 58.
21.a="7,b=15, c=18. OtBer 48, 46.
22.a="7,b=16, c=19. Orser 36,07.
23.a=17,b=21, c=16. Orser 30, 55.
24.a=7,b=19, c=17. Orser 31, 85.
25.a=28,b=23,c=19. OrBer 34,61.
26.a=28,b=17, c = 25. Orser 38, 2.

27.a=28,b=23, c=17. Orser 44, 06.
28.a=8,b=23,c=18. Orser 38,51.
29. a =8, b=21, c=19. Orser 40,41.
30.a=8,b=21, c=16. OrBer 67, 2.

3l.a=8,b=19, c=27. Orser 28, 3.

7. Ha30BéM HATYpaJIbHOE YUCIIO M 3AMEYAMENbHbIM, €CIIU CYIIECTBYET TaKOe HATYPAJIbHOe YuCio k, He
npesocxoagiiee N, uro f(m, k) — mouublii KBapaT HEKOTOPOrO HATYPAJILHOIO YUC/IA. 3/1€Ch IPUMEHAETCS
crangapTHOe 0003HadeHue: [t] — HanboJIbIIee eJI0e YUCI0, He npeBocxodiiee t. Eciu 3aMedare/ibHbIX Yucet
KOHEYHOE YUCJIO, B OTBET 3AlMIIUTE UX CYMMY; €CJIM 3aMEYATE/]bHbIX YUCEJ HET WU UX OECKOHEYHO MHOIO,
B orBere 3anuiure mudpy 0.

1. N = 2015, f(m, k) = m? — k + ([cosm])? + 2m - [cosm]. Orser 509 542.

2. N = 2015, f(m, k) =m? — k + ([cosm])? — 2m - [cosm]. Orser 507 527.

3. N = 2015, f(m, k) = m? — k + ([cos(2m)])? + 2m - [cos(2m)]. Orser 508 533.
4. N = 2015, f(m, k) = m? — k + ([cos(2m)])? — 2m - [cos(2m)]. OTser 508 536.
5. N = 2015, f(m,k) = m? — k + ([cos(4m)])? + 2m - [cos(4m)]. Orser 509 542.
6. N = 2015, f(m, k) =m? — k + ([sinm])? — 2m - [sinm]. Orser 508 535.

7. N = 2017, f(m, k) = m? — k + ([cosm])? + 2m - [cos m]. Orser 510 552.

8. N = 2017, f(m, k) = m? — k + ([cos(2m)])? + 2m - [cos(2m)]. Orser 510 552.
9. N = 2017, f(m, k) = m? — k + ([sinm])? + 2m - [sinm]. Orser 510 554.

10. N = 2021, f(m, k) = m? — k + ([sinm])? + 2m - [sinm]. OTser 511 565.

11. N = 2021, f(m, k) = m? — k + ([sin(4m)])? + 2m - [sin(4m)]. Orser 511 565.
12. N = 2021, f(m, k) = m? — k + ([cos(4m)])? + 2m - [cos(4m)]. Orser 512575.
13. N = 2021, f(m, k) = m? — k + ([cos(5m)])? + 2m - [cos(5m)]. Orser 512575.
14. N = 2025, f(m, k) = m? — k + ([sinm])? + 2m - [sinm]. Orser 513 590.

15. N = 2025, f(m, k) = m? — k + ([cosm])? + 2m - [cos m]. OTser 514 602.

16. N = 2025, f(m, k) = m? — k + ([sin(4m)])? + 2m - [sin(4m)]. Otser 514 604.
17. N = 2025, f(m, k) = m? — k + ([cos(3m)])? + 2m - [cos(3m)]. Orser 513 590.



