Tpudyame mpemes Jlemusas MHozonpedmemHas LLIkona Kuposckoli obaacmu
BuwkKunb. 3-28 utons 2017 200a.

9-10 Knacc, matemaTtnyeckuu 6o, 17 nions

1. B pAag ctouT n o4yeHb 6onbnx 6ouek. B nepson 6o4ke 1 AMTP MoNoOKa, BO BTOPOI 3
AnTpa 1 Tak ganee. B nocnegHen 6ouke 2n—1 AMTpoB mMmosioKka. BUHHK-TTyx moxKeT ne-
pPennTb B N106YIO0 BOUKY CTO/IbKO MOIOKA, CKOMIbKO TaM y¥Ke ecTb. BblinBaTb 13 60OYKM
MOJIOKO HENb3s, TAKKe HeNb3sA NepennBaTb U3 o4HOM 6OYKM B ApPYryro MOJIOKO, ec/n
B NepBoi 6oUKe He XBaTaeT MOJIOKa A4/1A YABOEHMA BO BTOPOM. MNpun KakmMx n AaHHbIMK
onepaumnsmm MoXKHO cobpaTb BCE MOJIOKO B 04HOM bouke?

2. [1Be OKPYKHOCTM S1 1 S, KacatoTca Apyr Apyra BHYTPEHHUM 06pa3om B TOUKe A TaK,
4YTO S1NeXUT BHYTPU Sz, Hepes ToUuKy A npoBegeHa npamasn, KoTopaa nepecekaeT S B
TOuKe B, a S,— B Touke C. Yepes TouKy B npoBeaeHa KacaTtenbHasa K S1, KOTopaa nepe-
cekaeT Sz B Toukax D n E. 13 Touku C nposegeHbl ABe KacaTesibHble K OKPYXKHOCTH S,
KOTOpble KacatoTcA eé B TouKax F u G. [Jokaxkute, 4to Touku D, F, A, E nexkaT Ha ogHoM
OKPYXHOCTW.

3. Ha nonke ctoat 2000 TomoB sHUMKNONeAUn, 3aHymepoBaHHble oT 1 go 2000 cnesa
HanpaBo. PaspewaeTtca genatb Age onepauuun: (1) B3ATb cneBa OT Hayana yeTHoe
4YMC/IO TOMOB U NEPecTaBUTb MX, HE MeHAs MopagKa, B KoHeu,; (2) B3aTb cneBa OT
Haya/la HeYeTHOE YNC/I0 TOMOB, NEPE/IOKNUTb UX B 0BpaTHOM NopaLKe M NOCTaBUTb B
Ha4vano. CKONbKO pas/IMyHbIX NePecTaHOBOK TOMOB MOXHO MOYyYNTb TaKUMKU onepa-
umaAMn?

4. NycTb P(x) — NPUBEAEHHbIN MHOFOUNEH CTENEHU N, UMEIOLLMIA N BELLLECTBEHHBIX KOP-
Hell (KOpHM cuMTaloTCA C y4eToM KpaTHocTu), P(2017)=2017. Nyctb Q(x) =
2017 P(x + j). DokaxuTe, uto Q(x) MMeeT Kak MUHUMYM 1000 pasnMUHbIX KOPHEit,

no moaynto meHbwmnx 2017

5. NycTb k, N — HaTypanbHble Yucna, NPUYEM N > C,?. OaHbl 3n nonapHo pasiny-
HbIX HaTypanbHbIX uncen: a;, b;, ¢, rae i=1,..., n. JOKaxKu1Te, YTo cpean Cymm Buaa at+b;,
ai+Ci, bi+ci XoTa 6bl k+1 pasNNYHBIX.

6. BbINyKAbli MHOFOYro/IbHMK Ha NI0CKOCTM TaKoB, YTO ero 06pa3 npu ntobom napan-
NeNlbHOM MepeHoCce COAEPHKUT LLenyto TOUKy. JJoKaXKMTe, YTO pacCToAHUE MeXay Ka-

KUMUN-TO ABYMA BEPLUMHAMWN MHOIOYyroJibHMKa He meHblle \/f

7. [loKaxkute, 4yTo gaa N0bOro HatypasbHOro k>2 cyliectsyeT Takoe HaTypasibHoe
umncno n, uto CX, He penntca Ha n+1.

8. Ha octpose xuByT 200 yenosek: 100 yecTHbIX, KOTOpble BCEraa roBOpAT Npasay, U
100 nxkewoB, KOTOpble BCerga AryT. Y Kaxaoro XuTena ocTpoBa ecTb XoTA 6bl 0auH
Apyr. B ognH npekpacHbin aeHb 100 yenoBeK ckazanu: «Bce mou apy3bA YecTHble», a
octanbHble 100 yenoBekK ckaszanu: «Bce mon apysba — nxeupbl». Kakoe HaMmeHbLLee
KOJIMYECTBO NAp, B KOTOPbIX YECTHbIN YENOBEK APYKUT C KELLOM, MOXKET 6bITb HA OCT-
pose? (OAMH YeNI0BEK MOXKET BXOAUTb B HECKO/IbKO Map.

9. NaHa ¢yHKuma f:R = R, uto gna scex x,y € R BepHo, uto flx+2xy)=f(x)+2f(xy).
HaliguTe 3HaueHne f(2018), ecnm f(2017)=2017.

10. B Bbinyksom yeTbipexyronbHuke ABCD ¢ nepymeTpom 1 BbINOSHEHbl PAaBEHCTBA

AB+CD = AC\/E, BC+AD = BDV/?2. HaliauTe pacctofaHue mexay cepeamHammn auaroHa-
neii yetblpexyronbHuka ABCD.



Tpudyame mpemes Jlemusas MHozonpedmemHas LLIkona Kuposckoli obaacmu
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9-10 Knacc, matemaTtnyeckuu 6o, 17 nions

1. B pAag ctouT n o4yeHb 6bonbwnx 6ouek. B nepson 6o4ke 1 AMTP MoNoOKa, BO BTOPOI 3
nnTpa v Tak ganee. B nocnegHeit 6ouke 2n—1 AMTPOB MoONOKA. BUHHU-TTyX MOKeT ne-
penuTb B N06YI0 HOUKY CTONIbKO MOJIOKA, CKOJIbKO TaM YKe ecTb. Bblaneatb M3 604KM
MOJIOKO HeNb3A, TaK¥Ke HeNb3A NepenmBaTb U3 0AHOW 6OUYKKM B APYryt0 MOJIOKO, ecnun
B NMepPBOW He XBaTaeT MOJIOKA. [1pU KaKMx N MOXKHO cobpaTb MONIOKO B 0A4HOM BoYKe?

2. [1Be OKpYKHOCTM S1 M S; KacatoTca Apyr Apyra BHYTPeHHMM 06pa3om B TOUKe A Tak,
4YTO S11eXUT BHYTPU So. Yepes Touky A npoBegeHa Npaman, KoTopasa nepecekaet S1 8
TouKe B, a S;— B Touke C. Yepes TouKy B npoBeaeHa KacaTenbHasa K S1, KOTopaa nepe-
cekaeT S; B Toukax D u E. U3 Toukm C npoBefeHbl ABe KacaTesibHbIE K OKPYXKHOCTU Sy,
KOTOpble KacatoTcs eé B TouKax F U G. [Jokaxkute, 4To ToukK D, F, A, E nexkaT Ha ogHoM
OKPYKHOCTU.

3. Ha nonke croaT 20 TOMOB 3HUMKNONEAUN, 3aHymepoBaHHble oT 1 ao 20 cnesa
HanpaBo. PaspelwaeTtca genatb ase onepaumu: (1) B3aTb cnesa OT Hayana yYeTHoe
4YMC/IO TOMOB M NEPecTaBUTb MX, HE MeHAs MopagKka, B KoHeu,; (2) B3aTb cnesa OT
Haya/la HeYEeTHOE YNC/I0 TOMOB, NEPENOKUTb UX B 0BpaTHOM NopALKe N NOCTaBUTb B
Ha4yano. CKOJIbKO Pa3/IMYHbIX MEePeCcTaHOBOK MOXKHO NMOJTYYUTb TAKUMKU onepauuammn’?

4. [loKaxuTte, 4To U3 Ntoboi BecKoHeYHOM NocienoBaTelbHOCTM BYKB pyccKoro anda-
BUTA MOXHO Bbl4EPKHYTb HECKOHEYHO MHOro BYKB TakKMM 06pasom, YToObl NOyYK-
J1lacb UCXOAHAsA NOC/eL0BaATE/IbHOCTD.

5. MycTb TpeyronbHMK ABC — OCTPOYronbHbIN, @ TO4Ka D — OCHOBaHMe BbICOTbI, NpOBe-
LeHHoM mn3 BepwmHbl C. buccektpuca yrna B nepecekaet CD B Touke E, @ ONUCaHHYLO
OKPYKHOCTb W TpeyronbHMKa ADE BTOPUYHO NepeceKaeT B TOUKe F. U3BeCTHO, 4YTO yron
ADF paBeH 45°. JoKkaxuTte, 4to CF — KacaTesibHasa K OKPYKHOCTU Ww.

6. JaHa dyHKumA f: R = R, uyto grascex x, y, z € R BepHO, uto fixy)+f(xz)2f(x)f(yz)+1.
HaliauTe Bce Takme dyHKUUM.

7. [loKaxKute, 4yTo gna NobOro HatypasbHOro k>2 cyliectsyeT Takoe HaTypasibHoe
umncno n, uto CX, He penntca Ha n+1.

8. Ha octpose »xunsyT 200 yenoseK: 100 4eCTHbIX, KOTOPbIE BCEraa roBOpAT Npasay,
100 nxkeuoB, KOTOpble BCErga AryT. Y Kaxaoro »uTeasa ocTpoBa ecTb XOTa 6bl 0OAuH
Apyr. B ogmH npekpacHbii aeHb 100 yenosek ckazanu: «Bce mon apy3bA YeCcTHbIEY, @
ocTanbHble 100 yenoseK ckasanu: «Bce mon apysba — sixKeubl». Kakoe HaumeHblLUee
KOIMYECTBO Map, B KOTOPbIX YECTHbIN YENIOBEK APYHKUT C IIKELLOM, MOXKET HbITb Ha OCT-
pose? (OAWH YeNOBEK MOKET BXOAUTb B HECKOJIbKO Map.
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9-10 Knacc, matemaTtnyeckum 6oi, 17 nions

1. B psg, ctouT n odeHb 6onblunx 6oyek. B nepsoii 60uke 1 TP MOJIOKa, BO BTOPOM 3
NMTpa 1 TaKk ganee. B nocnegHelt 604ke 2n—1 AUTPOB MOJIOKa. BUHHK-TTyX MOXKeT ne-
pennTb B Ntobyto HOYKY CTONIbKO MOJIOKA, CKONIbKO TaM YyrKe ecTb. BblaneaTtb M3 6OUKM
MOJIOKO HeNb3A, TaKKe HeNb3A nepenmBaTb U3 04HOM BOYKKM B APYryO MOMIOKO, eciu
B MEPBOM He XBAaTAaeT MOJIOKA. 1PN KaKMx N MOXKHO cobpaTb MONIOKO B 04HOMN BoYKe?

2. [1Be OKpYyKHOCTN S1 M S, KacatoTca Apyr Apyra BHYTPeHHMM 06pa3om B TOUKe A TaK,
4YTO S11EXKUT BHYTPU So. Hepes TouKy A NpoBeaeHa NpAman, KOTopasa nepeceKkaeT S; B
TouKe B, a S;— B Touke C. Yepes ToUKy B npoBeaeHa KacaTtenbHasA K S1, KOTopaa nepe-
cekaeT S; B TouKax D m E. U3 Toukm C npoBeneHbl ABe KacaTesibHbIe K OKPYXKHOCTU Sy,
KOTOpble KacatoTcs eé B TouKax F u G. JoKaxkuTe, uTo Touku D, F, A, E nexart Ha ogHomn
OKPYKHOCTU.

3. Ha nonke croat 20 TOMOB 3HUMKAONEAUN, 3aHymepoBaHHble oT 1 ao 20 cnesa
HanpaBo. Pa3spewaeTtca genatb Ase onepaumu: (1) B3aTb cneBa OT Hayana YeTHoe
YnCNo TOMOB M MEepPecTaBUTb UX, He MeHAs nopAgKa, B KoHel; (2) B3ATb ciesa oOT
Hayana HeYeTHOe YMC/I0 TOMOB, NEPESIOKUTL X B 0BpAaTHOM NOpsALKE M NOCTaBUTb B
Havyano. CKOJIbKO pa3/InYyHbIX MEPECTAHOBOK MOXKHO MOJTYYUTb TAKUMKU onepauuammn’?

4. [loKaxuTe, 4To 13 Ntob6oi GecKoHeYHo nociesoBaTelbHOCTM BYKB pycckoro anda-
BMTA MOXHO BblYEPKHYTb BECKOHEYHO MHOro BYKB TakMm obpa3om, 4Tobbl Nonyyu-
N1acb UCXOAHAsA NOCAeL0BaTENbHOCTD.

5. MycTb TpeyronbHMK ABC — OCTPOYronbHbIN, @ TO4Ka D — OCHOBaHWe BbICOTbI, NpoOBe-
OeHHoM 13 BeplwmHbl C. bruccektpuca yrna B nepecekaeT CD B Touke E, @ ONUCaHHYHO
OKPYXXHOCTb W TpeyronbHMKa ADE BTOPUYHO NepecekaeT B TOUKe F. U3BeCTHO, 4TO yron
ADF paBeH 45°. [lJoKaxuTte, 4to CF — KacaTe/ibHasa K OKPYKHOCTM W.

6. [aHa dyHKumA f: R = R, yto grascex x, y, z € R BepHO, uTo fixy)+f(xz)2f(x)f(yz)+1.
HaliauTe Bce Takue GyHKUUMU.

7. [loKaxkute, 4yTo gna Noboro HatypanbHoOro k>2 cyliectsyeT Takoe HaTypasibHoe
yncno n, uto CX, He penutca na n+1.

8. Ha octpose *xunyT 200 yenosek: 100 4eCTHbIX, KOTOPbIE BCEraa roBOpPAT Npasay,
100 nxkeuoB, KOTopble BCerga AryT. Y Kaxgoro »KMTens ocTPoBa eCTb XOTA Obl 04MH
apyr. B oguH npekpacHbiii geHb 100 YyenoBek ckazanu: «Bce mon Apy3bA YeCcTHbIEY, @
ocTtanbHble 100 yenoBeK ckasanu: «Bce moun apysba — sKeubi». Kakoe HaumeHblLuee
KOJIMYECTBO Nap, B KOTOPbIX YECTHbIM YEOBEK APYKUT C XKELLOM, MOXKET ObITb Ha OCT-
poBe? (OAMH YeNnoBeK MOXKET BXOAMUTb B HECKOJIbKO Map.



