Osmmnuana mkoJALHUKOB «Ilokopu BopoOs€éBbI ropsi!»

Mamemamuxa. 10 kraccor. 3axmouumenvuwiii sman 202212023 yuebrnozo 2ooa

Bapuant 10-C-1

1. Pemure ypaBHEHHE

T
1 —+/2sinx (cosx + 2 sinx) + V2 cos x (2 cos x — sin x) = 2 cos? (x—g).

2. I3 myHKTa A B MyHKT B 110 0JTHOM A0pOTe C MOCTOSIHHBIMHU CKOPOCTSIMU BBbIEXAJIM BEJIOCUIIEIUCT
1 MotorukiIucT. OauH u3 Hux Belexai B 13:00, a 1pyroii Ha yac o3Ke, IPU ITOM B ITyHKT B
OHM NPUOBUIM OTHOBPEMEHHO, XOTSI OIMH U3 HUX CJIeJIaJl OCTAHOBKY B ITyTH JJIUTEIIbHOCTHIO
2 yaca. B koropom 4acy onu npuOblu B B, eciau ckopocTh MOTOLIMKIIMCTA B /1Ba pa3a 0oJblle

CKOpOCTH BeJ'IOCI/Il'ICI[I/ICTa?

3. Yucna X;, Xy, X3 SBISAIOTCS KOPHAMH ypaBHEHUS X3 —6x% +7x-1=0. [Tpu KakuX 3HAYCHHSAX A,

b, C KOpHSIMHU ypaBHEHHUS x3 +ax? +bx+c =0 sBusrores uncna X|+ Xy, Xo+Xg U X3+ X% ?

4. B tpeyronsauke ABC Ouccektpuca BE u mennana AD paBHBI U ieprnieHIUKyIsipHbL. HaiinuTe

tomaak Tpeyroiapanka ABC, ecim AB = J13.

5. lns HaTypasibHOTO unciaa N BhIHMCAIN BCE €0 HaTypaJIbHbIE IEUTENH P; B IOPSIKE

Bo3pacTanus: 1 = p; <p, <-- <p, = N.
O0603HaYMM KOJIMYECTBO HATYPaIBHBIX fAenuteneit uncna N gepes a(N).

Haiimute Bce Bo3MosxkHbIe 3HaYeHus o (N 3), eciu U3BECTHO, UTO

D3 " Da " P1g76 " P1s77 = N2

Anpens 2023 2.



Ommvnuana mkoJabHUKOB «Ilokopu Bopo0béBbl ropni!»

Mamemamuxa. 10 kraccel. 3axmouumenvuviti sman 202212023 yuebrozo 200a

Bapuant 10-C-2

1. Pemnre ypaBHEHUE

1 —+/2cosx (sinx + 2 cosx) + V2 sinx (2 sinx — cosx) = 2 sin? (x +g).

2. I3 myHKTa A B MyHKT B 110 0JTHOM A0pOTe C MOCTOSIHHBIMU CKOPOCTSIMU BbIEXaJIM BEJIOCUIIEUCT
1 MoTolMKiIucT. OauH 3 Hux Belexal B 13:00, a 1pyroii Ha yac paHbllie, IpU TOM B IIyHKT B
OHM NPUOBUIM OJTHOBPEMEHHO, XOTSI OJMH U3 HUX CJIENaJl OCTAHOBKY B ITyTH JJIUTEIbHOCTHIO
2 yaca. B xoropom yacy oHu npuObLu B B, eciau ckopocTh MOTOLIMKIIMCTA B /1Ba pa3a 0oJblle

CKOpOCTH BeJ'IOCI/Il'ICI[I/ICTa?

3. Yucna X;, Xy, X3 SBISAIOTCS KOPHAMH ypaBHEHUS X3 +6x% +7x+1=0. [Tpu KakuX 3HAYCHHSAX A,

b, C KOpHSIMHU ypaBHEHHUS x3 +ax? +bx+c =0 sBusrores uncna X|+ Xy, Xo+Xg U X3+ X% ?

4. B tpeyronsauke ABC Ouccektpuca BE u mennana AD paBHBI U ieprnieHIuKyIsipHbL. HaiimuTe

wiomaab Tpeyroisauka ABC, ecin AB =+/26 .

5. lns HaTypasibHOTO unciaa N BhIHMCAIN BCE €0 HaTypaJIbHbIE IEUTENH P; B IOPSIKE

Bo3pacTanus: 1 = p; <p, < -- <p, = N.
O0603HaYMM KOJIMYECTBO HATYPaIbHBIX fAenuteneit uncna N gepes a(N).

Haiimute Bce Bo3MosxkHbIe 3HaYeHus o (N 3), eciu U3BECTHO, UTO

D3 * Da " P1696 * P1eo7 = N2

Anpens 2023 2.



OTBeTbI 1 peleHust

1-1. OtBer: g + nz—n, neE 7.
Pemenue. [Tocie npeobpazoBanuit

i
1 —+/2sinx (cosx + 2sinx) + V2 cosx (2 cos x — sinx) = 2 cos? (x—g) =

i
1—\/Esinxcosx—2\/§sin2x+2\/2—coszx—\/§cosxsinx=1+cos(2x—Z) =
V2 V2
—/2sin 2x + 22 cos 2x = cos 2x -7+sin2x-7 =
3v2 3v2

T coS 2x =Tsin 2X,

ypaBHEHUE MPUBOIUTCS K BUAY tg 2x = 1, oTKyna x = g + n?n, neEZz.

1-2. OtBer: —g + nz—n neEz.

2-1. OtBet: 16:00 uinu 19:00.

Pemenne. MoxHO pPacCcMOTPETHh UCTBIPEC CiIydast (OHI/I COOTBCTCTBYIOT TOMY, UTO KTO-TO OAUH U3

ABOUX CTAPTOBAJI IIEPBLIM, U KTO-TO OJWH U3 IBOUX CACIIAJI OCTaHOBKY).

Ho MoXHO 3aMeTUTh, 4TO €CIM OCTAaHOBKY JI€J1ajl BEJIOCUIIEIUCT, TO HE BaKHO, BbIEXaJl OH paHbIlIe
WJIM MT03KE MOTOLIMKIINCTA, B IBUKEHUU OH HAXOAWJICS MEHbBILIE BPEMEHH, YEM MOTOLUKIINCT,
U 103TOMY B B mpuesieT no3xe. 3HauuT, OCTAaHOBKY Jejall MoTouukiucT. Toraa, o0o3Hauas
yepes t Bpems IBUKEHUS BEIOCUIIEUCTa U uepe3 V ero CKOpoCTh, MOJIydaeM JIBa Cliydasi:

a) Eciu Benocuneauct Beiexan pansiie, To Vi =2V (t —3) , otkyna t =6. IToatomy Bpems (unmIIa

paBHo 13:00 + 6 = 19:00.

0) Eciii MOTOIMKIIHMCT Bbiexan panbiie, To Vi =2V (t —1) , otkyna t=2. Torna Bpems (uHma

paBHO 14:00 + 2 = 16:00.

2-2. OtBet: 15:00 uiu 18:00.



3-1. OtBer: a=-12, b=43, c=-41.

Pemenne. Tax kak f (X)=x>—6x"+7x~1 =(X—% )(X—X,)(X—X; ), To MOXHO 10Ka3aTh, 4TO
Xp + Xy +X3 =6, XXy +XoXg + XX =7, X X,X3 =1 (TO 3k€ camMoe MOKHO MOJy4HUTh 3

TeopeMbl Buera /i KyOM4ecKoro ypaBHEHU).

AHAJIOTVYHO JUIsl BTOPOTO ypaBHEHUS: —a = (X + Xy )+ (X + X )+ (X3 + % );
b=(X+ X ) (%o + X3 )+ (X + X5 ) (X5 +% )+ (X5 + %, ) (X + X3) ;

— =X+ %) (X + X3 ) (Xg + X, ) -

13 niepBoro cooTHoMmEHHs noTydaeM 8 =—2 (X + X, +X3) =—12.,

W3 BTOPOrO COOTHOLIEHUS:

b= (xlx2 + Xy Xg + X Xg + x22)+(x1x2 + Xy Xg + X Xg + x12)+(x1x2 + X X3 + XoXg + x32)
2
=3(x1x2+x1x3+x2x3)+(x12+x22+x§) = (X + X + X3 )"+ (XX + XX +XpXg) =67 +7 =43,

Haxonerr, ¢ = —(x; + x5) (%, + x3)(x3 + x1) = —(6 — x3)(6 — x1)(6 — x3)
=—f(6)=—(6-6-6°+7-6-1) =—41.
TakuMm 00pa3om, BTOpOe YpaBHEHHE HMEET BU/I: x3 —12x% +43x—41=0.

MoxHO noctynuth uHave. [10 yciioBrio BTOpOM MHOTOYIEH PaBEH

(X=X =Xg)(X =X, = X3)(X =X = X3) =(X=6+X)(X=6+X)(X—6+X3)
= (X—6)%+ (X—6)% (X + Xy + Xg) + (X—B) (X Xy + X X5 + XoX3) + X XoXg
=(X—6)>+6(x—6)%+7(x—6)+1 = (x* =12x+36)(X—6+6) + 7x—42+1

= x3—12x% +36x+7x—41 = x3-12x* +43x—41. Orcrona Cpa3y IOJIy4aeTcsi OTBET.

3-2. OtBet: a=12, b=43, c=41.



4-1. Otser: 12.

Pemenue. [Tycte BE = AD = 2a, AB = c. Tak kak BF — BricoTa
ouccektpuca tpeyrojibauka ABD, TO 3TOT TpeyroinbHUK
paBHOOeapeHHbI, moaTomy AB = BD = ¢, BC = 2¢, u o

dbopmysie 1is auHbl OuccekTpucs (3aecy S = LZABC):

2a = 2'ZC'CCOSE,TO ecTh 3—a:c-cosﬁ.
2C+cC 2 2 2

g

N3 tpeyronsauka ABF momyyaem a =c-sin*—.

3Ha4uT, tggzg, COSE— 3

3’ 2 13’

g2

sin—=— smﬂ—E
2 13’ 13

ITnomane Tpeyronsurka ABC paBHa Spg- = c?sin p= 1—2C2 =12.

Bo3MoskHbI U pyrHe crocoOsl pemenns. Hampumep, B Tpeyronsarke ABC n3BeCTHBI 1BE CTOPOHBI
AB = ¢ u BC = 2c. O603naunm AE = b, CE = 2b. Ilocie 3toro Beipazum uepe3 b OuccekTpucy
BE (¢popmyna BE? = AB - BC — AE - CE) u memuany AD u npupasnsiem ux. Haxonum b, a

1OCJIE ATOTO TUIoMAAb 00 1o opmyne ['epona, MO0 C MOMOIIBIO TEOPEMBI KOCHHYCOB.

4-2. OtBer: 24.

5-1. Otert: 5629, 5632, 5635, 11260, 13132, 14992, 26236.

Perienne. 3aMeTHM, YTO €CITM UMEETCS pasjiokeHue yncia N Ha MpOCThIe IETUTEIH
N=t"t% .-t

t0o0(N)=(m; + D)(my+ 1) (m+1)uc(N3) =Bm; +1)(3m, +1)---(3m; + 1).

W3 ycioBus BeiTekaet, uto o (N) = 1877. Pazbepem HeCKOIBKO CIydacs:

1. Ilycts 0(N) = 1877. Torna

N
1=P1<P2<P3<P4<"'<P1876=p_<P1877=N-
2



P3'Pa
P2

CrnenoBaTenbHO, P3PaP1s76P1877 = - N2 > N?. 3Hauwur, 5TOT Cllydaii HaM MOIXO/IHT.

[Tockonbky 1877 — mpoctoe, T0 0 (N) 1m0 MpUBEACHHO BbIIe (OPMYIIE MOTJIO IMOJTYYUTHCS

TOJBKO Kak 1877 = (1876 + 1), T0o ecTh B 3TOM CiTy4ae BO3MOXEH TOJIBKO BapuaHT N =

1876
p

, T1ie p — npocToe uncio. Cnenosarensuo, o(N3) = (3 - 1876 + 1) = 5629.
2. Ilycts 0(N) = 1878. Torna

N N
1=P1<P2<P3<P4<”‘<P1876=p_<191877=p_<P1878-
3 2

CrenoBaTenbHO, P3PaP1s76P1877 = 2—4 N2 > N2, Drot ciy4aii nogxoaur. Ilockonsky 1878 = 2 -
2

3 - 313, To cymiecTByeT HECKOIBKO pa3iiokeHuil cienyromero sujga 1878 = (1877 + 1) =
1+1)938+1)=2+1D(625+1)=(5+1)B12+1) =1+ 1)(2+1)(312+1).
Otky/a Bce Bo3MoxkHbIe 3Hauenus o(N3) B atoM ciyuae pasnbl: (3 - 1877 + 1) = 5632,
(3-1+1)(3-938+1)=11260,(3-2+1)(3-625+1) =13132,(3-5+1)(3-312 +
1) =14992, 3-1+1)(3-2+1)(3-312+ 1) = 26236.

3. Ilycte 0 (N) = 1879. Torna

N N N
1=p; <p; <p3 <Py < <P1grg = — < P1g77 = — < P1g7s = — < P1g79 = N.
D4 p3 D2

Crie/10BaTeNbHO, P3PaP1g76P1g77 = N2. D10T ciyuait noaxoaut. [ockonsky 1879 — mpoctoe, TO
CYIIECTBYET TOJIBKO OJTHO pa3ioxeHue uaa 1879 = (1878 + 1). [Toaromy B 3TOM Ccitydae

BO3MOJKCH TOJIBKO BApHUAHT B4 N = p1878

o(N?) = (3-1878 + 1) = 5635.

, T1ie p — npocToe uncio. Cle0BaTesHo,
N N
4. Tlycts a(N) = 1880. Torna pigr¢ < oo D177 < - Criei0BaTeNbHO, P3PaP1g76P1877 < N2.
3 2

DTOT city4yail HaM He TIOJIXOJIUT.

5-2. Otert: 5089, 5092, 5095, 10180, 11872, 13552, 23716.



IOKOPU BOPOBbEBBI 'OPbI — 2022-23. MATEMATHKA.

Kpurtepun nposepku. 10 kiaacc

Kasicoasn u3z namu 3aoau ouyenusaemcs 6 20 oannos. Maxcumanvuas oyenka = 100 d6annos.

B kaxnoii u3 3a1a4 3a pa3jiuvHbIe HEJOCTATKH (OIIUOKH B JIOTHKE, NPOIYyIIeHHbIE
nepexoabl, HeIOCTATKN 000CHOBAHMA, OLIMOKH M T. /1.), MOIJIO ObITH CHATO OT S 10 20 6a/L10B.

Kpome 31010, HeKoTOpbI€E CTAHAAPTHbIE OIINOKHU ONMCAHBI HUKE.

3apauya Ne 1 =20 6a10B ILmocbi-munycsl | bana
Opna BeIYMCTUTENbHAS OMIMOKA IPU MTPABUIIBHOM CIIOCOOE pelIeHHs,
W
. + 15
MPAaBUIIHHO TOIYYEHO MPOCTEUIIIee TPUTOHOMETPHUIECKOE YpaBHEHHE,
[IPU PELUICHUH KOTOPOTO JOIyIIeHa OInOKa
Bonee onHOM BRIYUCIUTEIHHON OMIMOKY WIIH JTIOObIE IPYTUE OUTHOKHU B 0
TPUTOHOMETPHYECKHUX (hopMylax )
3agaua Ne 2 =20 6as10B ILmocel-munycel | bana
PaccmoTtpens! Bee 4 ciyyast (IIpy 3TOM 2 U3 HUX MOTYT OBITh
000CHOBAaHHO OTOPOIIIEHBI M3 JOTHYECKUX COOOPAKEHUI ), HO OTBET + 15
HEBEPEH M3-32 BBIYMCIIUTEIBHBIX ONTHOOK
PaccMmoTpeHsbI He Bee cilydau, HO JIBa IPAaBUJIbHBIX OTBETA MOTYUYECHbI + 15
PaccMmoTpeHbI He Bee cilydau, MMoJTyueH TOJIbKO OJJMH OTBET + 5
3apauya Ne 3 = 20 6a10B ILmocbi-munycsl | bana
WneliHo BepHOE pelIeHne, HO OJTHA U3 TPEX BEJIMYMH MOCUYUTaHA N 15
HEBEPHO M3-32 BEIYUCIUTEIbHBIX OINOOK B
Wneiino BepHOE pellieHne, HO JBE U3 TPEX BEITHMUMH IMOCUNUTAHbI
+/2 10
HEBEPHO M3-32 BEIYUCIUTEIHHBIX OIHOOK
Wneiino BepHOE pelieHne, HO BCE TPH BEITMYNHBI TOCYUTAHBI HEBEPHO _ c
13-32 BBIYMCIUTEIBHBIX OIIHOOK "
OmmOKY MpH NCTIOTIH30BAHUH TeOpeMbl BreTa, B OCTaTbHOM peleHHe _ .
UJIETHO BEPHOE "




3amaua Ne 4 = 20 0aJ1J10B ILirochI-MUHYCBI bann
Hcnonb30BaH MpaBWIIbHBIN CIIOCOO pelleHws], HO OTBET HEBEpEH U3-3a N 15
aprupMETHYECKHUX OIHOOK B
Pemrenne naeiiHo npaBWIbHOE, HO HE TIOBEJAEHO 10 KOHLA + 5
3agaua Ne 5 =20 0a710B ILrochbI-MHUHYCBI Bann
[Tpu uaeliHo MpaBUIBLHOM PEIICHUH JOMYIIEHb BEIYHCIUTEIbHBIE
OIIINOKH, + 15
WJIM TIOJIyYEHBI BCE CIIy4Yau, HO TIOJICUEThI HE JOBEJICHBI IO KOHIIA
O60cHOBaHO MOTyYeHa YacTh OTBETA. BepHO pacCMOTPEHO HE MEHBIIIE
JBYX IPaBWIbHBIX cuTyauuil. Her o6ocHOBaHMsI, 4TO O0IbIINE +/2 10
3naueHus 6(N) He MOIXOaAT
O60ocHOBaHO MONTyYeHa 4acTh 0TBeTa. BepHO paccMOTpeH o/iHa U3
MpaBWIbHBIX cuTyanuid. Her o60cHOBaHMs, YTO OOJIbIINE 3HAYCHUS + 5

o(N) He moaxoasT




