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OTBETHI U PELIEHUSA
10 KJIACC

O6mee xonuuectBo OamioB 100. Pemenue kaxkmoil 3agauum ouenusaercs: Kiopun uz 20
0aJ1J10B B COOTBETCTBUM C Pa3pabOTaHHBIMU KPUTEPHAMHU U METOJMKOH OLIEHKH:

Bajasbl IIpaBHIBHOCTH (OLIMOOYHOCTD) pellIeHHsT
20 ITonHoe (BepHOE) pelieHue.
16-20 Bepuoe pemenne. Mimerorcst HeOobLIne HEOUETHI, B LIEJIOM HE BIUSIONIIE Ha
penieHue.

12-16 | Pemenue B nenoM BepHoe. OHAKO OHO COICPIKUT PsAJ] OMIHOOK, 00 HEe
PAacCMOTPEHBI OTIENBHBIE CITy4an, HO MOXKET CTaTh HPaBUJIBHBIM MOCIE HEOOIBIINX
HMCIPABICHUN WU JOMOJIHEHUMN.

8-12 BepHo paccMOTpeH 0JMH U3 ABYX CYLIECTBEHHBIX CIy4aeB.

6-8 Jloka3aHbl BCIOMOTaTeNIbHbIE YTBEPKACHHUS, TOMOTaIOINE B\PELICHUH 3a1a4H.
2-6 PaccMoTpeHbl yacTHbIE Cilydan IPH OTCYTCTBUH PEIICHHAs (MM TP OMIMO0YHOM
pELICHUN).
0-2 Pemenue Hayato, HO MPOABIIKEHHE HE3HAUUTEIHHOE.
0 Penenue HeBepHOe, MPOABMKEHHS OTCYTCTBYIOT.
0 Pemenue oTcyTcTBYeT.
Bapuanr 1

1. B npsimoyronbHuke 27 X 72, pa3d0utom Ha KICTKH 1 X 1, 1BOe UTPOKOB XOZST IO OYEPE/H,
3aKpallyBas KBaJpaTsl J1000ro pa3mepa, B KOTOPBHIX €LI€ HET 3aKpallleHHbIX KJIETOK. MOXHO
3akpaiuBaTh U kBaapar 1 X 1, To ectb 1 kierky. IIpourpsiBaeT TOT, KTO HE MOXKET CIEIaTh
ouepenHoit xon. KTo Bcerna MoKeT BbIUIpaTh, NEPBBIN WIIM BTOPOI?

Ortger. [lepBblii.

Pemenune. Ilyctb B npsiMoyroyisHuke 27 cTpok u 72 ctonbua. [leppoMy 10CTaTOYHO MEPBBIM
XOJIOM 3aKpacuTh KBaJpatT, 26X 26, pacloNokKeHHBIH Tak, 4TO clieBa U cipaBa ocTaércs no 23
cronbua, a cHu3y 1 ctpoka.~Torna, kakoil Xox Hu clenan Obl BTOPOH, NEPBBIH BCerga MOXKET
clienaTh X0Jl, CHMMETPHYHbI OTHOCHTENIBHO BEPTHKAIBHOM OcH, AeAIlel NpAMOYroJbHUK Ha
paBHBIE YaCTH.

Kommenmapuii. Ilonnoe obocnosannoe pewenue — 20 bannos. B pewenuu ecmov nexomopuie
udeu, HO cmpameeus YEmMKO He nponucana — 5 6annos. Pewenue nposodumcs Ons
NPAMOY201bHUKA Opy2ux nponopyuil — 5 banios. Ilpusedenvl Hekomopbule paccytHcoeHusl, Ho OHU
cooeparcam owubry — 2 banna. Jlan monvko omeem — () 6annos. 3adaua ne pewena unu pewena
HeeepHo — () 6anos.

2. B octpoyromnsHOM Tpeyronsauke ABC mposenenst Beicotst AMu CN. Yron ABCpasen 60°.
Ha cropone AC BoiOpana ToukaKTak, uto AK = KC. Haiigure yriel Tpeyronbunka MNK.
OrtBer. Bee yribt mo 60°.

Pemenue. IToctpoum Ha cropone AC, kak Ha TUaMeTpe, OKPYKHOCTb. Tak KaK TPEyroJbHUKU
ANC n AMCrpsamoyrosbHble, Toukd M u N nexar Ha IOCTpOeHHOH okpyxkHocTH. TormaKM =
KN, xakaBa paauyca ogHOHOKpyxHOCcTH. Kpome Toro, Tak kak yron NAM BoucaH U ONMUPAETCst
Ha nyry NM, umeem £NKM = 2£NAM. 13 npsAMoyronpHOro Tpeyroibuuka BAM Buaum, uTo
£NAM = 90° — 60° = 30°. Ho tornazNKM = 60°, tpeyronbuuk NKM paBHOOeapEeHHbII
¢ yrioM 60°mpu BeplIMHe, 3HAUUT, OH PaBHOCTOPOHHUI.

Kommenmapuii. Bepnoe obocnosannoe pewenue — 20 0annos. Ecmv cywecmeennoe
npoosuscenue — 10 bannos. Pewenue ne 3akoHueno, ecmv npoogudxcenue — 5 bannos. Pewenue
moavko Hauyamo — 2 banna. 3a npobenvi 6 6epHom Ookazamenvcmee cHumaemcs 1-5 06annos.
Heeseproe pewenue — 0 6annos. Tonvko omeem — () 6annos.

3. B onummumaze y4yacTBOBalM AEBSITUKIACCHUKU U JAECATHKIACCHUKH. Kaxapli neHb i
pewienust npegaraigock 10 3amau. B nepBblii 1eHb KaxIblii JAEBATHKIACCHUK PELIMJI HA OJHY
3aa4uy OOJIbIlIe, YeM KaXKAbli JECATHKIACCHHK, a BCETO YYaCTHUKH OJIMMITHAJIBI B TIEPBBIN JCHb
pemmn 129 3amau. Bo BTOpoil meHb KaKObId JECATHKIACCHUK PEIIMJI Ha OAHY 3ajady
Oosblile, YeM KaXKAbld JEBATHKIACCHHK, @ BCEr0 YYaCTHHUKH OJIMMIIMAAbl BO BTOPOH JCHBb
peurmn 190 3agau. CKOIBKO YETIOBEK MOIJIO y4acTBOBATh B ONMMIIHAE?

OtBert. 29 unu 319.

Pemenue. IlycTh Kaablll NEBATUKIACCHUK pEIIMI B HEPBBIM JEHbX 3ajad, a BO'.BTOPOU
JleHby3aJa4, TOraa KaKAblil JECATUKIACCHUK PELIN B MepBbId AeHb X — 1 3a1ad,.a BO BTOPOit
neHb Y + 13amau, a 3a qBa AHS KaXIbll YYaCTHUK pemIMiX + y3agad. YHCIO y4aCTHHKOB
paBHO obuie cymme 3azad 129 + 190 = 319, nenéunoit Ha x + y. Ilockoneky 319 = 11 -
29 =1-319, uHCHO YYaCTHHKOB MOXET paBHATHCA TONbKO 29 wmim. 319. (Tak Kak 4mcio
PELICHHBIX 3a/a4 y KaX1oro He Oosbie 20 ¥ y4acTHUKOB OoJiblie ofHOT0). O0a 3TH 3HAYCHHUS

nomycTuMbl. Hampumep, MokeT ObiTh 131€BSTHKIACCHMKOB, PEIIMBIIMX B IEPBbIA JEHb MO 5
3aja4, a BO BTOPOIl JeHb MO 6 3a1a4, U 161eCATUKIACCHUKOB, PEIUBIINX B MEPBLIHA JeHb 110 4
3a7aud, a BO BTOpPOH JieHb 1o 7 3anad. IIpu npyrom orsere 1291eBATHKIACCHUKOB PELIMIN B
nepBblii 1eHb 1o 1 3a1aue, a Bo BTopoii mo 03axay, n 190 AecsTHKIACCHUKOB PELIMIN B IIE€PBBIH
nenb 1o 0 3az1ay, a Bo BTOpoii 1o 1 3anaue.

Kommenmapuii. Beprnoe ob6ocnosantoe pewenue,—-20 6annos. B eeprom peuwtenuu omeem
«319» ombpowen unu ne naniden — 18 bannog. Pewenue eéepno nauwamo, no uucno 319 ne
PasnodiceHo Ha MHodicumenu — 15 6annos. BepHas cxema peuienus, HO HeepHulll omeem u3-3a
owubdku 6 noocuémax — 15 6annos. Pewenue He.3aKOHYEHO, eCb CYueCmeeHHOe NPOOBUdICEHIe
— 10 6annos. Pewenue ne 3akonueno, ecmo npoosusicenue — 5 b6annos. B paccysicoenusx ecmo
owubka — 2 6anra. Paccmompensi. moisko npumepsi — 2 6aina. Pewenue Havamo, HO
npoosudicenus nem — 2 obanna. Ilpw.omeymcemeuu pewtenus no0bopom naioern ooun omeem — 2
oanna. Pewenue omcymemgyem wiuneseprno — () 6annos.

3%(2x-1)

4. Gymxums f(x) = — 7=

OmpeaciicHa PU MOJIOKUTEIIbHBIXX . Haiigure CymMmy

o A=f(D)+f(2)+ -+ f(100).
OTBeT.iT— 3.
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= = ————. [loaTomMy cocenHue UJIECHBI
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Pemenue. 3amerwm, uTO

OymyT yHUUTOXKAThCS, U A = o1

Kommenmapuii. Bepnoe ob6ocnosannoe peutenue — 20 bannos. Bepnas cxema pewienus, Ho
HegepHbIti,_ omeem u3-3a owuobKu 6 noocuémax — 15 bannos. Peulenue ne 3aKOHYeHO, ecmb
npoosusicenue — 5 6annos. Paccmompenvl monvko npumepsl — 2 b6anna. Pewenue nauamo, HO
npoosuicenusi em — 2 6anna. Pewenue omcymcemsyem unu nesepro — () 6ainos.

5. 13 BepmnH npaBuibHOro (2n + 1)-yronsHUKA CIydaliHBIM 00pa3oM BBIOMpPAIOT 3 BEpIIMHEL
ITpn kakuxn BEpOSTHOCTBH TOTO, YTO LEHTP (2n + 1)-yroabHUKA JIEKUT BHYTPU TPEYTOJIbHUKA,
00pa30BaHHOr0 BEIOPAHHBIMU BepIIMHAMU, MeHbIe 0,37

OtBer.n > 8.

Pemenne. Yncno crnoco6os BHIOPAaTh 3 TOUKH paBHO C3,,;. IlocumTaeM dUmCIO CHOCOGOB
BbIOOpa, IPU KOTOPbIX LEHTp (2n + 1)-yrojpHUKa JEXUT BHE TpeyroibHUKa. OYeBHIHO, 3TO
UMEHHO Te cHocoObl, IPH KOTOPBIX BCE TPHU BbIOPAHHbIC BEPIIMHBI JISKAT CPEIH HEKOTOPBIX



n+ 1 mocienoBaTeNbHBIX BEPHIMH MHOTOYrojbHUKA. MbI OyIeM CUMTaTh MX CIIEIYIOIIHM
obpasom: Bynem 00XoIuTh MHOTOYTONBHUK IO 4acoBoil cTpenke. IlepByro BepmnHY MOXHO
BBIOpaTh NMPOM3BOJBLHO (21n + 1 Bo3MoOxkHOCTH). Kak Toiabko Mbl €€ BbIOEpEM, MBI JOJKHBI
BBIOPATH JIBE U3 TOCIEN0BATENBHBIX N BepunH (CZ BosmoxkHocTel). Torsa BEpoATHOCTB TOTO,
2n+1)n(n-1)6 _ 3(n-1)

(2n+1)2n(2n-1)2  2(2n-1)°

BepositHOCTE TOrO, uTO LEHTp 2N + 1-yroabHUKA JIEKUT BHYTPU TPEYroJIbHUKA, paBHA
3(n-1) _ n+1
2(2n-1)  4n-2
Kommenmapuit. Bepnoe ob6ocnosannoe pewenue — 20 6annos. Cxema peuieHust 8epHas, HO
oonywenvl owubku — 15 6annos. Haiideno monvko uucio cnoco6os evibpame 3 mouku — 2
banna; HalideHo MONLKO YUCNO O1a2onpusmuux cayyaes — 10 6annos; peuieHo HepaseHcmseo —
8 6amnos. Omu Oamner cymmupyiomes. Heborvwas owumbka npu noocuéme., uducna
Onazonpuamuulx ciaydaeé — Mumyc 2 6anna. Pewanace 3adaua 0na npomiugonolodcHo2o
cobbimua — munyc 1 6ann. 3a sviuucnumenvuylo owuobKy cHumams 2 6anna. Paccmompenvl
monvko npumepvl — 2 banna.

YTO LEHTP JIKUT BHE TPEYTOJbHUKA, PaBHA

n+1
. Pemms HepaBeHcTBO s < 0,3, nomyunm n > 8.

Bapuanr 2

1. ycts a, b, ¢, d monoxurensusl, a < ¢,d < b. Jlokaxure, ato-ypasnenus x® + ax + b = 0
1 x% + cx + d = 0 He UMEIOT OOLIUX KOPHEH.

Pemenue. Ilycte ypaBHeHHS MMEIOT OOLIMHA KOpeHb Xg. [lOJCTaBUM XU BBIYTEM IIEpPBOE
ypaBHEHHE U3 BTOPOTO, TIOMYIUM Xo(c — a) = b — d. Otciofa x, > 0. Ho Torma x,° + axy +
b paBHO cyMMe MOJIOKHUTEIbHBIX YHCEI U HE MOXKET paBHsThCs 0, MpoTHBOpeUHe.
Kommenmapuii. Bepnoe obocnosanHoe pewterue ‘— 20 6annos. Ilokaszano, umo KopeHb
ypasHenusi 00dicer Oblmb noaodcumensholm. = 15 oannos. Pewenue ne 3axonueno, ecmb
npoosudicenue — 5 6annos.

2. Ha sK3aMeH KaxIblil y9aCTHUK NPHUHEC, MIN TeIe(OH, WK TPU TETPAIHU, HIN YEThIPS KHIKKH.
Ho monp30BaThcsa MMH OBUIO HENB3sI, I09TOMY OPraHU3aTOPhI CIOKHIM BCE 3TO Ha JiBa CTOJIA.
Tenedonos 66110 58, 1 Bce OHM Jexkany Ha repBoM crone. Emeé TaM mexana maTas 4acTh Beex
TeTpajell M celbMas dacTh.BeeX KHIDKEK. IIpy 3TOM Ha KaXIOM CTONE JIeXKAJIO IOPOBHY
npeaMeToB. CKOIBKO YETIOBEK IPUIIIO Ha SK3aMeH?

Otser. 82.

Pemenne. [TycTs xy9aCcTHUKOB NPUHECIH TETPaaM, Y KHIDKKHM. Torga Bcero ObUIO MPHHECEHO
3x + 4y + 58 npenMeros, u monoBuHa M3 HHUX (a 3T0 1,5x + 2y + 29) nexana Ha mepBoM

crone. C 1pyroi.CTOpOHBI, Ha BTOPOM CTOJIE JICKAIN 12x/ cTerpajeit u 24y / 7 kHmkek. Mmeem

ypaHenuel,5x + 2y + 29 = 12x/5 + 24y/7. Ilocne ymuoxenuss Ha70uM  npuBeneHUs

NOJOOHBIX ypaBHEHHE IIPUBOJUTCS K paBHOCHIBHOMY 63x + 100y = 29-70. Ero tpebyercs
pelmuTh B IENbIX 4YuciaX. 3ameruM, uto uucio 63x = 2970 — 100y nemurcs na 106e3
0CTaTKa, a Tak Kak yucia 63 u 10 B3aumMHO npocThl, To HAa 10 geautcss 4ucio x. AHAJIOTHYIHO Y
pemutes Ha 7. Ilyers x = 10x;y = 7y4; x4, y; — HarypaiubHble uucna. IloxcraBuB 3T
BBIPDAXKCHUSI B pElIaeMOE ypaBHEHHE, MOJIY4YHUM IOcie cokpamieHus Ha 7: 9x; + 10y, = 29.
Teneps sicHO, uTO NpU X1 > 3 JeBas YacTh OOJIbLIE NPABOH, U PABEHCTBO HEBO3MOXKHO. Ciryuan
Xy =2 U x; =3 TMNOpUBOIIT K HELEJIOMY 3HAUCHUIO y;. ENWHCTBEHHBI BO3MOXKHBIN BapuaHT
x; =1.Tormgay; = 2,x = 10,y = 14, ao0wee uncino ysactuukos 10 + 14 + 58 = 82.

Kommenmapuii. Bepnoe obocnosannoe pewenue — 20 6annos. Ypasnenue pewerno noobopom,
npoeeden nepebop, Ho He nonHwii — 15 6annos. Peutenue ne 3akonyeHo, ecmov cyujecmseHHoe
npodsudcenue — 10 6annos. Pewenue He 3aKoHueHO, ecmb Npoosudcenue — 5 6annos.

Vpasnenue ne cocmaeneno, omeem Haiioen no060pom, He OKA3AHO, YMO Hem Opy2ux Omeemos
— 5 6annos. Pewenue nauamo, no npoosuscenusi nem — 2 6ania.  Pewenue omcymemayem unu
Hesepro — () 6annos.

3. BbicoTa nmpsIMOYTOJIBHOTO TPEYyrojbHHUKA, ONyLIEHHAs Ha TUIOTeHy3y, paBHa 30. Jlokaxure,
YTO paJlyC BIUCAHHON OKPY>KHOCTH 7 Oosblue 12.

30
——, 4 TUIIOTCHY3a

Pemenue. O603HaYNM OJIMH M3 OCTPLIX YIJIOB O. Torga xaTeTst PpaBHbL Sina’ cosa

aBHa ———. [lo d¢opmynam mnomiaau eyrojipbHuKa, S =——— = pr,T1e -

p sina cosa (1) PMy. azx pey ? 2sinacosa pr,rae p

IIOJIYIIEPHUME Taxum obpasoMm 3030 = T( 30 30 OTKyaa r =
yiep P- P ’2sinacosa 2 \sina cosa sinacosa/’ YA

30 .
3anuiuem 3HaMeHatenb Kak V2 sin(a + ”/ 4_) + 1. OueBuHO, 3TO BBIPAXKEHUE HE

sin a+cos a+1" 20
Gompme V2 + 1. Tormar > —— =30+ (V2 —1) >30-04 = 12.

Kommenmapuit. Bepnoe obocnosannoe pewenue — 20 6annos. Pewenue ne 3akonuéno, ecmo
npoosudiceHue — 5 bannos. Paccmompen wacmuwlil ciyyaii — 2 6anna. Pewienue moavko Hauamo
— 2 6anna. 3a npobenvi 6 6epHOM doKkazamenvcmee cHumaemces: 1-5 bannos. Heeeproe pewenue —
0 6annos. Tonvko omeem — 0 6annos.

4. KakoBa BepOSTHOCTb, YTO MpoM3BeJAcHHE 15 ciaydaitHO |\ BHIOPaHHBIX OJHO3HAYHBIX
HATypaJbHbIX YUCEN KpaTHO 147
OtBer.1 — (g)ls + (i)ls - (5)15.

9 9 9
Pemenue. Uricio npousBeneHuii, He COAEPKALMX HU MHOXKUTENS 2, HI MHOXHUTENS 7, paBHO
415 Yycno MIPOM3BE/ICHHI, HE COACPKALIMX MHOXHUTENb 2, PABHO 515 ypcno MIPOU3BENCHUH,
HE COJepXKalluX MHOXMTENb 7, paBHO 81°.(B.KaxkI0oe M3 3TMX YHCEN BXOAMT HMCIIO
NpPOM3BEICHHIT, HE COIEPKAIINX HU MHOXMTEN 2, HU MHOXHUTeNs 7, paHoe 415, TTocKonmbKy
9TH NPOU3BENICHUS [TOCYNUTAHBI JIBAXKAbI, HAZO BEMECTh MX 4Kcio. Toraa 4ucio npou3BeAeHHH,
He KpaTHBIX 14, pasHo 815 — 415 + 515,
Bcero npoussenenuii 9'°, 1 BepoATHOCTE. paBHA

15

915 — 815 4 415 ~ 51° 8\'* 4 5

s——=1-(5) +() -()
Kommenmapuit. Bepnoe obocnosannoe peuwenue — 20 b6annos. Cxema peuwienus eepHas, HO
oonywjenvt owubku — 15, bamos. [eajdcobl nocuumaHo HUCIO Npou3BeOeHull, CoO0epuCaujux
muoxcumenu 2 u 7, — 15 6amos. Haiioeno monvko uucio écex ucxoooé — 2 banna. Hebonvwas
owubdKa npu noocuéme yucia O1a20NPUAMHBIX Ucx0008 — muHyc 2 banna. Pewanacs 3a0aua ons
NPOMUBONONOHCHO0 .COObIMUA — MUHYC 1 6ani. 3a ebluucIumensHyo owudKy chumams 2 6ana.
Paccmompensi monsko npumepst — 2 banna.

15

1

5. Mana ywxuus f(x) = Haitnute cymmy

4x42.]
1 2 99
4= 1)+ £ (g55) £ (zg) + ~+ 1 (50) + 0>
Orser. 25,25.
Pemenne. 3ametm, uto f(x) + f(1 —x) = 1/2. IeiicrBurensro, f(x)+ f(1—x) = ﬁ +

1 4174444 1

- 1 99 49 51
s 7 Apoywenms (0D, (Y997 /100) - (/100> /1000
ob6pasytor 50 map, cyMMa 3HaYeHUH QyHKIHU B 5TUX TOYKAX paBHa 25.

IMockombky f(50/100) =0,25,4 = 25,25.
Kommenmapuit. Bepnoe ob6ocnosannoe peutenue — 20 b6annos. Bepnas cxema pewienus, Ho
Heeephblll omeem uz-3a owubku 6 noocuémax — 15 6annos. Coomnowenue f(x) + f(1 —x) =

1/ 2 00Ka3ano He 6 obujem 6ude, a Ha HECKOAbKUX npumepax — 15 b6annos. B eeprnom pewenuu



cywecmsenHbiil nponyck 6 obocrosanuu — 10 6annos. Peuienue He 3aKOHYEHO, ecHib
npodsudicenue — 5 bannos. Pewenue nawamo, o npoosudcenus nem — 2 6anna.  Pewenue
omcymcmayem unu Hesepro — () 6ann08.

Bapuanr 3

1. Iycts a, b, ¢, d nonoxurenshsl, a < ¢,d < b. JlokaxuTe, 4TO ypaBHEHHS x*4+ax+b=0u
x* + cx + d = 0 He UMEIOT OOUIMX KOPHEHA.

Pemenue. Ilycte ypaBHeHHS MUMEIOT OOLIMHA KOpeHb Xo. [loJcTaBUM XU BBIYTEM I[EpPBOE
ypaBHEHHE U3 BTOPOTO, NOIyduM Xo(c — @) = b — d. Otciona xo > 0. Ho torma x,* +iax, +
b paBHO CyMMe TOJIOKHUTEIBHBIX YUCE U HE MOXKET paBHATECS 0, IPOTHBOpEUHe.

2. Ha onumnuany KakIblii yYaCTHHK NPUHEC WIM KAJIBKYJSTOP, WIN ABE TETPAlH,, WIH TPH
KHIDKKH. HO T0nb30BaThCsl UMU OBUIO HEJB3sl, MOITOMY OPraHHM3aTOphI CIOXKWIM BCE 3TO Ha
nBactoina. KanapkynsTopoB Obuio 64, U Bce OHM Jieainn Ha mepBoM croie. ‘Emé tam nexana
cezbMasi 4acTh BCEX TETpaJiel M IATast 4acTh BCEX KHIDKEK. [Ipy 3TOM Ha KaxIOM CTOJIE JISKAIIO
HOpPOBHY npeaMeToB. CKOIBKO ObUIO Y4aCTHUKOB OJIMMITHA/IBI?

OtBet.101 yyacTHUK.

Pemenune. [IycTh X y4acTHMKOB NPUHECIN TETPaly, ¥ KHMXKKH, TOrma Bcero ObUIO MPUHECCHO
2x + 3y + 64 npenmera, W nosoBMHa U3 HUX (a o910, X+ 1,5y + 32) nexana Ha

nepsomctosie. C Opyroil CTOpOHBI, HA BTOPOM CTOJIE JIKAIH 12’“/7 TeTpamel u 12y / 5

kHIkek. Mmeem ypaBHenue x + 1,5y +32 = 123C/ + 12y / 5> KOTOpOE (IOCIE YMHOXKEHHS

Ha 70 u npuBeseHust noA0OHBIX) NPUBOAMTES K paBHOcHIbHOMY 50x + 63y = 32-70. Ero
TpeOyeTcsl peluTh B LEJbIX YHCiax. 3aMeruM; 4to uucio 63y = 32 -70 — 50y memurcst
HalO Ge3 ocrartka, a Tak kak yucia 63:n.10 B3auMHO npocThl, To HAa 10 memuTCs U YKCIO Y.
Ananornyo x pgemutrca Ha 7. Ilyetb, x = 7x1,y = 10y,,x;; y; HaTypanbHble 4YHCIA.
INoncTaBUB 3TH BHIPAXKEHUS B PEIIAEMOE YPaBHEHHUE, IIOJIyINM II0CIE COKpaleHus Ha 7: 5x; +
9y, = 32. Teneppb sCHO,~uTO NpHu Yy; > 3 JeBas uacTh OOJbIIE MPaBOW, M PABEHCTBO
HeBo3MOkHO. Cityyan y; =1 W y; =2 NPHBOJAT K HELEIOMY 3HaYeHHIO X;. EnuHCTBEHHBII
BO3MOXHBII Bapuant y; =3» Torma y; = 3, x;,=1, x = 7,y =30, a obmee uyucio
yuactHukoB 30 + 7 + 64 = 101.

Kommenmapuii. Beproe~obocnosannoe pewenue — 20 6annos. Ypasnenue pewerno noobopom,
nposeden nepebop,. mo ‘He nonnvili — 15 dannos. Pewenue ne 3akon4eHo, ecb cywecmseenHoe
npoosudicenue. — 10 6annos. PeuwieHue He 3aKOHYEHO, ecmb NPOOBUdCeHUe — 5 6annos.
VYpasnenuemeicocmasneno, omeem naiioen no0bopom, He OOKA3AHO, YMO Hem OpyUX OMGenos
— 5 6annos. “Pewenue nauamo, no npoosusicenus nem — 2 6ania. Pewenue omcymemeyem wuiu
nesepio~—.0 6annos.

3. BolcoTa npsiMOYToJIbHOTO TPEYrobHUKA, OMYIEHHAs Ha TUIOTeHy3y, paBHa 18. J[okaxuTe,
YTO paJiyC BIMCAHHOH OKPYXHOCTH 1 Gosbie 7.

Pemenue. O003HaYMM OIUH U3 OCTPBLIX YTJIOB 0. Torma kareTst paBHbI —. , 4 THIIOTCHY3a

sina’ cosa’
aBHa 18 Ilo ¢opmynaMm miomaad TpeyroibHUKa, S = 118 _ pr, e
p sinacosa’ PMY. man pey ? Zsinacosa P TAC P
IIOJIYIICPHME Takum obpa3zom 1818 = T( 18 18 18 OTKYyJa r=
yrep P- P ’2sinacosa 2 \sina cosa sinacosa/’ YA

18
sin a+cos a+1

Gonbure V2 + 1. Torma r = ——

. 3anuuieM 3HameHarenb kak V2 sin(a + 7T/ 4) T 1. OdeBuaHO, 9TO BBIpaXEHHE HE

J_ =18-(vV2-1)>18:04>7.

Kommenmapuii. Beproe obGocHoBanHOE perieHue — 20 6ayutoB.  PeliieHue He 3aKOHUEHO, €CTh
npoaBmxeHue — 5 6amoB. PaccMoTpeH yacTHbIH citydait — 2 Gajuia. PemeHne ToabKoO HaUaTo —
2 Gamna. 3a mpoOenbl B BEPHOM peIIeHUM cHuMaercs 1-5 6amnos. HeBepHoe pemenue — 0
6annos. Toneko orBer — 0 GasIoB.

4. KakoBa BepOSTHOCTh, 4TO mpousBeneHue 11 ciy4ailHO BBHIOPAaHHBIX YHCEN U3 psaa
1,2,...,7,8 kpatHo 10?
Oteer.1 — (Z)u - (1)11 + (i)ll.

8 8 8
Pemenue. Uucio TpousBeNeHHH, He CcOlepKalMX  MHOXHUTENb 2, paBHo 411, umcio
MPOU3BEICHNI, He COMEPAIMX MHOXKHTENb 5, paBHo 711, B kaxkmoe W3 3THX 4mcen BXOAUT
4HCI0 TIPOM3BEJEHHH, He COMEPKAUIMX HH MHOXHTENs 2, HM MHOXHUTens 5, pasHoe: 31,
IMTockonbKy 3TH NPOU3BEICHMSI MOCYUTAHBI BAXIbI, HAJ0 BBIYECTh WX 4HUCIO.- Torna umcio
npoussenenuii, He kpatubix 10, pasuo 7! + 4! — 3 Bcero mpoussenenuii 81, u
BEPOSITHOCTh paBHA

gll _ 711 _ 411 4 311 . <7)11 (4)11 .\ (3)
g1t - 8 8 8

Kommenmapuii. Bepnoe ob6ocnosannoe peuterue — 20 6annog. Cxema peuieHus 6epuas, HO
oonywjenvt owubku — 15 6annos. [eajcobl nocuumano HuCno, NpouseeoeHull, cooepucaujux
muoxcumenu 2 u 7, — 15 6annos. Haiioeno monvko uucio écex ucxoooe — 2 banna. Hebonvwas
owubKa npu hoocuéme Yucia O1a20NPUAMHBIX UCX00068 — Munyc 2 banna. Pewanacs 3a0aya ons
NPOMUBONONONCHO20 cOObIMUsL — MuHyC 1 6ann. 3a ebryucrumensuyio owuoKy chumams 2 baina
Paccmompenvr monvko npumepsvt — 2 banna.

11

5. Mana Gpynkuus f(x) = o7 Haiiaure cymmy

4= f(0)+f(2021)+f<2021) ~+f(§321)+f(1)
OtBer.1011.

Pemenmne. 3amerum, uro f (x) + f (1= x) = 1. [deiicTBUTENBHO,

91=%  3.917%43.9%418
fO)+fA-x)= 9%+3 91-X+3 T 3.91- X+3 9X 4

ApryMeHTbl (0,1), (1/2021, 20/2021), ( 10/2021 10 /2021) 06pa3y}0T 1011 nap,
cymMMa 3HaueHHH QyHKUME B 9THX Toukax paBHa 1011-1 = 1011.

Kommenmapuii. (Bepnoe obocnosannoe pewtenue — 20 b6annos. Bepnas cxema pewienus, Ho
HeeepHblll omgem u3-3a owubku ¢ noocuémax — 15 6annos. Coomnowenue f(x) + f(1 —x) =

1/ 2 0oKasanoHe.6 obujem 6ude, a Ha HECKOAbKUX npumepax — 15 b6annos. B eeprnom pewenuu
cyujecmeenHoili nponyck 6 obocrosanuu — 10 6annos. Peuienue He 3aKOHYEHO, ecmb
npoosudicenue — 5 bannos. Pewenue navamo, Ho npoosudicenus nem — 2 bamna.  Pewenue
omeymcmeyem unu Hegepto — 0 6annos.



