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Kommenmapuu.
bannv IIpasunvrocms (owubounocms) pewienus
7 [TonHOE BepHOE pemeHue.
6 B nenom BepHoe pemenue. Mmerorcss HeOonbIIME HEAOYETHI, B LEJIOM HE

BJIMAIOIHUEC HA PCHICHUC.

MHOXHUTEIN CKOOOK.

3-5 X0/l penieHus 3a1a4d BEPHBIA, HO HE JO KOHIIA MPEICTABICHBI Pa30oKEHUs Ha

COOTBETCTBYIOIIUX PA3HOCTEM.

1-2 Ectb MMPOABUIKCHUC B PCHICHUHU 3aJavu, KaxKaasd CKOOKa IpUBCACHA K O6IJ_[CMy

3HAMEHATENI0, YHUCIUTENN IMOJIYYEHHBIX JpoOeil mpelCcTaBIeHbI

0 Pemrenne HeBepHOE, IPOABUIKEHUS OTCYTCTBYIOT.




0 Pemienue oTcyTCcTBYET.

0 EcTb npaBuibHbIi OTBET, O€3 pelIeHUs

3ajaua 2. Jlokasatk, 4T0 IS JTOOOTO MPOCTOrO YUCIIA P CYIIECTBYET GECKOHEYHO MHOTO YHCeN BUa 2"-N
(rme n € N), mensmmxcst Ha p.

Pewenue. Ecn p = 2, To kaxaoe u3 gncen 229-(2k), rae x € N, nemures a p. Iycts p>2,
TOT'J1a, YYUTHIBask Majyto Teopemy Pepma, nomyuaem
2"'= 1 (mod p), 2""P= 1 (mod p), m e N,
Eciu )xe m= -1 (mod p), To umeem
2" _m(p-1) = 2™PY + m —mp = 0 (mod p),
Takum 0Opa3omM, eciiu p>2, TO KaXKIA0€ U3 YHCEeI

2"—n, tme n = (kp - 1)(p-1), k € N, nemurcs Ha p.

Kommenmapuu.
Kpurtepun Bajubl
[TosmyueH npaBuIIbHBIN 00OCHOBAHHBIN OTBET 7

IIpaBuibHO puMeHeHa Manas teopema dDepma
PaccmoTpeH yacTHbIN ciyyait
Her pemenus

O(IN|W

3amaya 3. [[Ba urpoka urparoT B urpy «bpuiuMaHTHKH», B KOTOPOH HMMEIOTCS YETHIPE MIKATYIKH C
JIparoleHHbIMU KaMHsAMU. B repBoii mkaTyjIKe Jie)aT Tpyu OpUILIHaHTa, BO BTOPOM — ISTh OPU/UIMAHTOB, B TPEThEH
— 7 OpWUIMAaHTOB, a B YETBEPTOM IIKATYJIKE — JCBATh OpWILTMAHTOB. MIpOKM MeNaroT KaXKIblid CBOW XOJ II0
ouepend. 3a OAUH XOJ MOXHO JMOO B35Th OAMH OPWJUIMAHT W3 JIHOOOW IIKATYJIKH, JHMOO B3STh [0 OJHOMY
OpywuMaHTy W3 JIOOBIX ABYX IIKATyNIOK. [IpoWrpeiBaeT TOT, KTO YK€ HE CMOXET cenath Xoa. Kto moxer

BBINTPATh B UTpe «bpMIITMaHTHKI HE3aBUCHMO OT XO/I0B COIIEpPHHUKA?

Omeem. 11epBblii, KTO CAENAET XOA.

Pewenue. BpurpeiBaeT TOT, IMOCIE YbEro XOAa B INKATYJIKaX HE OCTAJOCh OPHIUIMAHTOB.
OnwuieM BBIMTPBIIIHYIO CTPATETHIO MEPBOro urpoka. [lepBsIM X010M OH OepeT U3 MepBOi MIKATYIKU

OJIMH OpHIJUTHAHT.



Jlanee BO3MOKHBI HECKOJIBKO CITy4aeB.

Canyyaii 1. BTopoii B3su1 0H OpMITHAHT U3 KaKOW-HUOYIb MIKATYJIKH, OTIMYHON OT MEpBOM, TOTAA
HepBbIi OepeT 1Mo 0AHOMY OpPHIUIHAHTY U3 JIBYX OCTaBIIMXCS (HETPOHYTHIX) IIKATYIIOK.

Crny4aii 2. BTopoii B3su1 10 0JTHOMY OpHJUIMAHTY M3 KaKUX-TO JIBYX IIKATYJIOK, OTJIMYHBIX OT TICPBOM,
TOTJ1a MEePBbIi OepeT 0UH OPUIUIMAHT U3 OCTABIICHCS (HETPOHYTOMN) IIKATYJIKH.

B cnywasx 1 u 2 mociae xoga HepBOoro B KaKJI0OM HIKaTyiake OyneT JiexaTrb YETHOE 4YHCIIO
OpWIJTHAHTOB.

Cnyvait 3. Bropoil B3s1 oAauH OpWJUIMAHT W3 TIEPBOM IIKATYJIKH, TOT/A IEPBBIA OepeTr oauH
OpUJUIHAHT U3 TIEPBOM IIKATYIIKH.

Cnyuait 4. Bropoii B3su1 0JuH OpWJIMAHT W3 NEPBOM IMIKATYJIKHM W OJUH OpWUIMAHT U3 JAPYrou
MIKATYJIKH, TOT]IA TIEPBBIA OEpeT 10 0JHOMY OpMILTHAHTY U3 TEX K€ MIKATYIIOK.

B cnyudasx 3 u 4 mocie xoAa MepBOro MbI MOJYYUM TPHU IIKATYIKH, B KKIOW M3 KOTOPHIX Oyaer
JeKaTh HeYeTHOE YKciio OpuiunanToB. Eciu sxke Terneps BTOpoil BO3bMET OJIUH OpPHIUIHAHT U3 KaKOM-
HUOYIb IIKATYJIKH, TO TEPBOMY CIEAYEeT B3ATh IO OJHOMY OpPWIIMAHTY M3 JBYX OCTaBIIMXCS
mKaTysao0K. Eciu jxe BTOpo# B3sJ1 10 0JJHOMY OpHJIMAHTY U3 KaKMX-TO JABYX HIKATYJOK, TO IIEPBOMY
CleyeT B3STh OJUH OpPWJUITMAHT U3 OCTaBIIEHCS IIKATYyIKU. Takum oOpa3om, U B ciaydasx 3 u 4 Mbl
[OJIy4aeM, 4TO IOCie HEKOTOPOro XOja MEpPBOro B KaXJI0M HIKaTylKe OyJeT JIe)KaTh 4eTHOE YHCIIO
OpWITHAHTOB (BO3MOYKHO, HOJIb).

CrnenoBarenbHO, BO BCEX CIIyYasX Mbl MOKEM MOJYYUTh CUTYallMIO, B KOTOPOM MOCIe HEKOTOPOIro
X0Jla IEpBOr0 B KaXIOM LIKATyJlKe OyAeT JIe)KaTh YETHOE YUCIIO OpUIUIMAHTOB (BO3MOXHO, HOJIb).
KaxnpiM crieayronmm XoI0M MepBbIii UTPOK JOJKEH OpaTh CTOJBKO e OpUIUIMAHTOB U M3 TeX Ke
HIKaTyJIOK, 4TO W BTOpoil. MTak, mocime Kakgoro Xxojaa MEpBOTO B KaXKIOM IIKaTylnke OyAeT
0CTaBaTbCs YETHOE unciao OpusuinanToB. [lepBhlil Bceraa CMOXKET cenaTh X0/, TaK Kak Ioclie Xoaa
BTOPOTO B TE€X IIKATYJIKaX, U3 KOTOPBIX OH Opan OpuIUIMaHThl, Oy/l€T OCTaBaThCS HEYETHOE UYUCIIO
OpWIIITMAHTOB — T.€. XOTs ObI 10 OJHOMY. A Tak Kak IepBbIH BCEra CMOXKET ClIeNaTh X0/, UMEHHO OH

3a6epeT MNOCJICAHHUEC 6pI/IJ'IJ'II/IaHTLI W3 IKAaTYJIOK U BbIMI'PACT.

Kommenmapuu.
bannv IIpasunvnocms (owubounocms) peutenus
7 [TonHOE BepHOE pemeHue.
6 B nenom BepHoe pemienue. MiMeroTcst HeOObIIME HEOUYEThI, B IIEJIOM HE BIHSIOLINE

Ha peLICHHUE.

3-5 Xo peleHus 3aa4i BEPHBIM, HO PaCCMOTPEHBI JIMO0 HE BCE CIIy4aH C KOJTMYECTBOM
KaMHE#l B IIKATyJIKax IOCJE XOJIOB WTPOKOB, JIMOO HE B TOJIHOM OOBEME ONucaHa

CTpaTerus epBoro UrpokKa.




1-2 Ecte mponsrmkeHue B peUICHUU 3a[add, IPABWIBHO CAEJIAHO IPEIONIOKEHUE O

BBIMTPBIIIHON CTPATErMH NIEPBOTO UTPOKA C yUETOM BO3MOXKHOI'O HAa4yajia UrPhl.

0 Pemenne HeBepHOE, IPOABUKEHHS OTCYTCTBYIOT.
0 Pemenne oTcyTCTBYET.
0 EcTb npaBuibHbIi OTBET, O€3 pelIeHUs

2022 2021 2020

3anaua 4. Haiitu ocrarok ot aesnenust MHOrowiena f (X) = X% X 1 x4 4+ x*+x+1Ha

x?-1.

Omeem. 1011x+1012.

Pewenue. Ocratok ot genenus Maorowiena f (x) Ha X° —1 ecTh MHOTOWICH He BBILIC IEPBOi
crenenn. Taxum o6pasom, f(X)= (X2 - 1)g (x)+ax+b. fcho, uro f(1)=2023=a+b,a
a+b=2023
f (— 1) =1=-a+ b .3naunr, bel Orcrona, b=1012, a =1011. CnexoBaTensHO, OCTATOK OT
—a+b=

nenenns muorowrena f(x) ma x* —1 ects Muorounen 1011x+1012.

Kommenmapuu.
Kpurtepun Bajubl
[TomydeH nmpaBUIIBHBII 0OOCHOBAHHBIN OTBET 7
I[IpaBusbHO Haiiensl 3Ha4denus f (1) u f (-1) 4
[IpaBuiIbHO HallJIEH OCTATOK OT JIEJICHHUS] MHOTOYJIEHOB 2
Her pemenus 0

3anpaua 5. Jlan tpeyroapuuk MNK, npuuem u3BecTHO, 4To yroi mpu Bepinune K B 1Ba pasa MeHbIIe yria
npu BepmHe M. Yepes Bepmuny N k okpykHOCTH, omucaHHoi okosno TtpeyroiasHuka MNK, mpoBenena
KacarenbHasd. Paccrostaus 1o 3Toif KacatenbHOM oT Touek K m M cooTtBercTBenHO paBHBI 9 u 4. Halimute panuyc

OKPYKHOCTH.

Omeem.32/7

Pewenue.

O06o3HaunM  paguyc OKPY>KHOCTH R, ZMKN=a, Ttorma

ZNMK =201, Hcnonb3ys 0606IIEHHYI0 TEOpEeMy CHHYCOB, MOYKHO

3anuncarThb:

MN =2Rsina, NK=2Rsin2a.

MosxkHo 3amernts, uto OL < 90° (cymma yrios B Tpeyrombhuke =180).

Ucnonp3ys Teopemy 00 yrie MexIy KacaTelIbHOM W XOpPAOH, MOXKHO




cllenaTh BBIBOJI, UTO yTOJ MeXIy KacatenbHoit 1 MN paBen OL, a yron Mexy KacatensHoii 1 NK paBen 20 .

o o : HoY,
CreioBaTenbHO, paccTosiHie ot Toukn M 1o kacarensHoit moxno Haittu MP = MNSsIna =2Rsin o.

. i KH 9
Ananormano moxno sarmcars: KH = NKsin2a = 2Rsin®2o.. Orcioma: —— = — =4¢0s% oL,
9 ) 9 7
coso=— = sinfa=l-—=—.
16 16 16
MP 32
Torma R = =
2-sino. 7
Kommenmapuu.
Ipasunvrocmo (owubouHocmv) peuieHus basr
[TotHOE 060CHOBAaHHOE pelIeHHE. 7
O00CHOBaHHOE PENICHUE C HECYIIECTBEHHBIMH HEI0YETaMHU 6

3ajaua He peleHa, HO MPUBEACHBI (HOPMYIBI, YEPTEKH, COOOPAKEHUsS] WM JOKa3aHbI | 2
HEKOTOpBIE BCTIOMOTATeNIbHBIC YTBEPKACHHUS, UMEIOIIME OTHOIIICHHE K PEIICHHIO 3a1a4H

3ajaya He pelieHa, HO MPEINpPHUHATA IONbITKA PELICHUs, PacCMOTpPeHbl, Hampumep, | 1
OTJebHbIe (HaCTHBIC) CIyYau IPU OTCYTCTBUH PELICHUS WM IIPU OLIMOOYHOM PELICHHUH.

Pemenue otcyTcTBYyeT, MO0 peElIeHWE HE COOTBETCTBYET HU OJIHOMY M3 Kputepues, | 0
TIEPEYUCIICHHBIX BBIIIIE.




