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,é/ ®UHAHCOBBIA YHWBEPCUTET BCEPOCCUMCKAS OJIMMITUAJIA IIKOJIBHUKOB
( TBOE NMPM3 i «MUCCH S BBITIOJITHUMA.
- ~-PHUWHAHCUNC TBOE ITIPU3BAHUE — ®UHAHCUCT!»
MMHUCCHUA:BbINOHUMA I10 ITIPEJJMETY MATEMATHKA 2020-2021 yu. roza
OYHBIN DTAII
10 knacc
Bapuanm 1
3aoanue 1 (10 6annos)

Kakyro kineTky mocku pazmepa 9 X 9 MOXKHO BBIpe3aTh TaK, YTOOBI OCTABITYIOCS 9acTh
JIOCKH MO>KHO OBLJIO ObI 3aMOCTUTH MPSIMOYTOJBHBIMH TUIUTKaMu pazmepa 1 X 57

Pewenue.

JloctaToyHO BBIpE3aTh LEHTPAIBHYIO KJIETKY JOCKH, IPH 3TOM YKJIAJaKa IUIUTOK Oyjaer
CIIETy OIS :

7

P.S. Ctporo roBopst HUKaKyro APYTYIO OJHY KJIETKY BBIPE3aTh HENb3s, HO 9TO HE TpedyeTcs
JIOKa3bIBaTh.

Omeem: J10cTaTOYHO BBIPE3aTh LICHTPAIBHYIO KIETKY JIOCKH.

Conep:xanue KputTepus Ouenka bajuibl

3ajaya penieHa noJHOCThIO. + 10

Pelenue 3aauu, COAEPKUT BEPHYIO OOIYIO CXEMY

pelIeHus, YKJIaJKka MIMTOK HE 3aBeplIeHa, HO OTBET + 8
MOJIYYEH.
Pemenne conepKuT 3HaYUTENBHOE MTPOJIBUKEHHE B
BEPHOM HalpaBJICHUH. Y KJIaJIKa IUIMTOK HE +/2 4

34BCPIICHA, OTBCT HC IMMOJYYCH

10 knacc, cTp. 1



Pemenue B 11e10M HEBEPHOE MM HE3AaKOHYECHHOE, HO
COJICPKUT OTPEACIICHHOE COJIePKATEIIbHOE + 2
MIPOJIBIKCHUE.
3amaua He pelieHa, CoIePKaTeIbHBIX MPOABUKCHUI _ 0
HET.
3ajaya He pelaiach. 0 0
3aoanue 2 (10 6annos)

Ha ¢puHaHCOBOM pbIHKE Ha4aiau padoTaTh TPUALATh MEJIKUX OaHKOB. Kaxkplii u3 HUX
MOJKET YKPYIHATHCS, KyIHUB 000U Ipyroii 6aHk. baHk cuntaercss KpymHbIM, €CIIU OH CyMell
KyIUTb HE MEHEE TpeX APYyrux (MEJIKUX WIM KPYNHbIX) OaHkoOB. CyMTaercs, 4yTO €Ciu
KpYHHBIA OaHK ObUI KYIUIEH APYTMM OaHKOM, TO OH IMO-TIPEKHEMY OCTAETCA KPYIHBIM.
KyrmuieHHbIi1 0aHK TOBTOPHO HE MPOAAETCA.

Kaxoe HanOoJbIIee KOTHYEeCTBO OaHKOB CMOT'YT CTAaThb prr[HI;IMI/I?

Joxazamenvbcmao.

[TycTh n — uncno KpynHbIX 0aHKOB. Bce BMECTe OHM KyNWIJIM HE MEHbBIIE 37 Pa3HbIX OaHKOB
(kaxablii 0aHK MOKET OBbITh KYIUIEHHBIM OJUH pa3). [Ipu 3ToM XOTs Obl OJJUH OaHK JT0JKEH
ellle OCTaThCsl KaK MOCIEeIHNN YKPYIHUBIIUICS OaHK, KOTOPOro HUKTO HE Kynuil. [loatomy
uMeeMm oneHky: 3n + 1 < 30. Otkynan < 9.

[Tokaxxem, yTo n = 9 pocTwxkumo: 7 O0aHKOB MOTYT CHadaja KynuTh 1o 3 OaHka, CTaB
kpynHbeiMu. Torga 3azneiictBoBanbl 7 + 3 + 7 = 28 0ankoB. OcraBumuecs aBa 0anka (u3 30)
MOTYT KYIUTh IO TpU OaHKa W3 BHOBb 0OpPA30BaHHBIX 7 KPYMHBIX OAHKOB U CTaTh, TAKUM
o0pazoM, erie 1ByMs KpYITHbIMU OaHKaMHU.

Conep:xanue Kpurepus Ouenka Bbaniabl

3agaya pelieHa NoJHOCTHIO. + 10

Pemmenue 3amaun, conep>XKUT BEPHYIO OOIIYIO CXEMY
pelIeHus, B KOTOPOM OTCYTCTBYIOT HEKOTOPBIE
000CHOBaHHS.

Pemenuie copep XKUT 3HAUUTENBHOE MPOIBUKEHUE B
BEPHOM HampaBIIEHUH, HO B HEM MPUCYTCTBYIOT

(aKTbl, IPOTUBOPEYALIUE YCIOBUIO (HapuMeEp, +/2 5
MOBTOPHAsI MPoJIaXka 0AHKOB WA HE YUET CaMOTO
OaHKa-NOKynaTesis) .

-+
\l
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Pemenue nezakonueHHoe. [IpuBenen npumep 6e3 T 3
OLICHKH U BEPHBIM OTBET
3ajaya He pelleHa, CONEePKAaTEeIIbHbBIX POABUKECHUN _ 0
HET.
3amaua He pemianach. 0 0

3aoanue 3 (12 6annos)

B 1995 rony coznarens [lIHoOeneBckoi nmpemun Mapk AOpaxaMc Hadall BBITYCKATh
KypHaJ « AHHAIBI HEBEPOSATHBIX MCCIIEIOBAHUI». DTOT )KypPHAJT BEIXOJIUT HEPETYIISIPHO, HO
HEe pexe, 4yeM 5 pa3 3a 3 roxga. Jlokaxkurte, 4TO €ciu XKypHall OyJeT M3/1aBaThCs B TAKOM
peXUME JOCTaTOYHO JIOJTO, TO KOTJAa-HUOYIh €ro TMOPSIKOBBEIH HOMEDP (BBITYCKH
HYMEPYIOTCS MOJPsI/I, HAYMHAS C TIEPBOTO HOMEPA) COBITAJIET C TOJIOM €r0 BBIITYCKA.

ﬂOKCZS’dWlQJZbCWl@O.

PaHo miam mo3gHO HOMEp KypHaja MpeBbICUT HoMep roaa. Hampumep, ecian paccMOTpeTh
CaMbIil MUHUMAJIbHBIHN BBIITYCK KYpPHAJIOB (CTPOTO 10 5 MITYK Kaxabie 3 roaa), To yepe3 3000
JIET HOMEp KypHaJla CTaHeT OoJiblile 3Ha4YeHUs rofa. JelcTBuTenbHo, yxe k 1995 + 3000 =

4995 rony Beriiger 3000 - g = 5000 HOMepoB. SICHO, YTO TaKOE MPEBBIIICHUE KOT1a-TO Oy 1eT

3a¢ukcupoBaHo Brepsbie. O003HAYUM 3TOT roja, kak N, T.e. N — HOMep rojaa, B KOTOPOM
BIIEPBBIC ObLT U3/IaH KypHaJI C HOMEPOM IMPEBBILIAIOIIEM HOMED TO/Ia.

Ho torma cam xypHan ¢ HomepoM N MOT OBITh WM3/IaH TOJIBKO B 3TOM k€ N-0oM rogy u
YTBEPKJICHUE JOKA3aHO, T.K. €U Obl )KypHaJl ¢ HoMepoM N ObLI BBIITYIIEH paHee B OJIMH U3
IPEIUIECTBYIOLIUX FOJOB, TO HOMEP NPEIIIECTBYIOLIETO r0/1a OKa3ajcs Obl MEHbIIE HOMEPA
*ypHana N u Toraa nepBbIM I'OA0M, IJe HaOIoAanach Obl Takasi CUTyalus, He ObUT ObI TOJ1
N, a 6b11 Ob1 Oosiee panHuil. Ho Mbl 0003Ha4anu 32 N UMEHHO TOT T'OJl, KOTJ1a BIIEPBbIE ObLI
HareyaTaH >KypHaJl ¢ HOMEPOM, IIPEBBIIIAIOIIEM HOMED Troja.

Conep:xanue KpuTepus Onenka bajuibl

3ajaya penieHa noJHOCThIO. + 12

Pelenue 3aauu, COAEpKUT BEPHYIO OOIIYIO CXEMY
pelIeHus, B KOTOPOM OTCYTCTBYIOT HEKOTOPBIE
obocHoBaHus. Hanpumep, paccMOTpeH He 001muii
CJIyYail, a YaCTHBIN — BBITYCK O D )KYpPHAJIOB
Ka)kaple 3 rojaa.

-+
(00)
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Peienue 3aauu, COAEPKUT BEPHYIO OOIIYIO CXEMY
pelIeHus], HO B pe3yjbTaTe OMUCKHU WIN
apru(PpMETHYECKOIN OMOKHU MOITy4eHbl HEBEPHbIE
OIICHKHU.

Pemenue COACPKUT 3HAYUTCIILHOC IIPOABUIKCHUC B +/2 6
BCPHOM HaIIpaBJICHHWHU, HO HC JJOBCIACHO 10 KOHIIA

Pemenue B 11eJ10M HEBEPHOE WIIM HE3aKOHYEHHOE, HO
COJICPKUT OTPEAETICHHOE CO/IEPKAaTEIbHOE + 2
MIPOJIBIKCHUE B BEPHOM HaIPaBJICHUH.
3amaua He pelieHa, CoIePKaTeIbHBIX MPOABUKCHUI
HET.

3ajaya He pelaiach. 0 0

3aoanue 4 (12 6annos)

JIBoe o ouepeu OpocaroT CHMMETPUYHYIO MOHETY (BEPOATHOCTH BBIMAJICHUS OpJia
U PEIIKH OJJMHAKOBBI). TOT, Y KOro MEepPBbIM BbINaJaeT OPENl, BEIMTPhIBAET napTuio. KakoBbl
BEPOSITHOCTU BBIUTPHIIIA KAXKIOTO U3 HUX?

Pewenue.
Cnoco0 1.
P(A—BbII/IprILLIHepBOI‘O)=P(F+F'F'F+F'F'f"r'r+'")=%+%%%+
g1y, 1 (1+l+i2_|_...) =112
22222 2 y 2 1173
reoMeTpuyeckKad nporpeccusa
Crniocob 2.

[TycTh X — BEpOSITHOCTD BRIMTPHIIIA TEPBOTO, TOrAa y = (1 — X) — BEpOATHOCTD BBIMTPHIIIIA

BTOPOTO.
1
Torma P(A) = x = + 5(1—x).
[ —
BbIUT'paJI Cpa3dy InocJjie nmepBoro nNpoMaxa HepBbIﬁ BBIUT'PBIBAET C BEPOATHOCTbIO BTOPOTO

{Nvir

2
x=1—§.OTKyz[ax=§.

2 1
Omeem: 3 TBEPOATHOCTD BRIMTPBIIIA IEPBOTO, - — BTOPOTO.

Conep:xanue KpuTepus Onenka bajuibl

3ajaya penieHa noJHOCTHIO. + 12
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Pemenue 3anaun, conep>kKUT BEPHYIO OOIYIO CXEMY
peuieHusi, B KOTOPOM OTCYTCTBYIOT HEKOTOPbIE
000CHOBaHUSI.

Pemenue 3anaun, conep>kKUT BEPHYIO OOIIYIO CXEMY
pELIeHUs, HO B PE3YJIbTaTe ONUCKU WIN
apu(meTryecKoil OMMUOKU MOTy4YeH HEBEPHBIN
OTBET.

10

-+

Pemenue COACPIKUT 3HAUYUTCIIbHOC ITPOABMIKCHHC B
BCPHOM HaAIIPpAaBJICHUMU. HpI/I 9TOM PCHICHUC HC
3aBCPIICHO HUJIX IIPH IIPABUJIIBHOM OTBCTC B HCM
OTCYTCTBYIOT BAKHBIC 000CHOBaAHHS.

+/2 7

Pemenue B CJIOM HEBCPHOC NJINM HC3aKOHYCHHOC, HO
COACPIKUT OIPCACICHHOC COACPIKATCIILHOC
IMPOJABHIXCHUC B BCPHOM HAITPABJICHUH.

+I
w

3a11aqa HC pCHICHA, COACPKATCIBbHBIX HpOI[BI/I)KCHI/Iﬁ
HET.

3agava He penianach. 0 0

3aoanue 5 (12 o6annos)

JIOKaXuTe, 4TO JUIs JTFOOBIX IEJBIX YUCET @ U b CYIIECTBYIOT IIeJIbIe YHCIa X U Y
Takue, 4To X2 + xy + y? = 3a* + b>.

Jlokazamenbcmeo.

HocTtaTouHo B3aTh X = a + b uy = a — b. Torna

x?+xy+y?=(a+b)>+(a+b)a—-b)+ (a—b)*=3a*+ b2

Conep:xanue KputTepus Ouenka bajuibl

3agayda pelieHa NoJHOCTHIO. + 12

Pemenue 3anaun, cOnep>kKUT BEPHYIO OOLIYIO CXEMY
J0Ka3aTeNNbCTBA, HO B PE3YJIBTATE ONMUCKU WU
apru(pMETHIECKON OMOKHN JOKA3aTeNbCTBO HENb3s
Ha3BaTh KOPPEKTHBIM.

-+
\l

Pemenve coepKuT 3HaAYUTENBHOE MTPOJIBIKCHHE B
BEpPHOM HANpaBJIEHUU, OJHAKO, X U Y HE +/2 5
MIPETBSBIICHBI B SIBHOM BHJIC.

10 knacc, cTp. 5



Pemenue B CJIOM HCBECPHOC NJIM HC3AKOHYCHHOC, HO
COACPIKUT OIPCACICHHOC COACPIKATCIIbHOC
IMPOJABHXCHUC B BCPHOM HAITPABJICHUH.

+
[N

OtBet BepHbIil. Penienne oTCyTCTByeT WK
HEBEPHOE.

3&,[13,‘1& HC pCHICHA, COACPKATCIbHBIX HpOI[BI/I}KCHI/Iﬁ
HCT.

3ajaya He pelraiach. 0 0

3aoanue 6. (14 o6annos)

ITycts AM 1 BN — BBICOTBI OCTPOYT0JIbHOTO TpeyroibHuka ABC, B KOTOpOM
£C > 45°. Ha otpe3kax AM u BN otMmeueHbl cooTBeTCTBeHHO ToUkU K u T Tak, yto MK =
MB u NT = NA. Jlokaxwure, uro nipssmMble MN u KT napajieiabHBl.

ﬂOKCZS’dWlGJZbCWl@O.

[Tpu £C > 45° ueptéx OyAeT BBIMISACTh, KaK MOKa3aHo Ha pucyHke Hike (P.S. mpu
paBerctBe £C = 45° touku K u T coBmanu Obl ¢ mepecedcHreM otpe3koB AM u NB):

1. 3ameTum, uto Touku 4, N, M, B 5ie:kaT Ha OJTHOM OKPY>KHOCTH, T.K. OTpe30K AB BuaeH noj
onHuM U TeM ke yraom (90°) u3 touek N u M. Torna ZAMN = £ABN kax onuparoiuecs
Ha xopay AN u £MAN = £MBN xkak onuparouecs Ha xopay NM (yriabl oTMEYEHBI Ha
PHUCYHKE).

2. B paBHOGeapenHoM TpeyroibHuke ANT ¢ yriom npu BepiirHe 90° yroi npu OCHOBaHUU
£TAN = 45° (ananormuno B TtpeyroinpHuke BMK). Torma umeem: £TAK = £TAN —
£LMAN = 45° — £ZMAN = 45° — £4MBN = £4MBK — £4MBN = 2KBT.

Ho torna touku A, T, K, B nexart Ha OIHOU OKPY>KHOCTH, T.K. 0OTpe30K T K BUEH MO OJJHUM
u teMm xe yriioMm u3 Ttouek A u B: £TAK =2£KBT. Tlostomy 2AKT + £ABT = 180° u
£TKM = 180° — LAKT=180° — (180° — £ABT) = £ABT = £AMN.
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CnenoBaTenibHO, BHyTpeHHHE HakpecT jexamue ZTKM u £LAMN paBHBI, UTO JOKA3bIBAET
napayensHocte MN u KT.

Conepkanue KpuTepus Ouenka Banabl

3ajaya penieHa noJIHOCTRIO. + 14

Pemenue 3aiauu, COAEpKUT BEPHYIO OOIIYIO CXEMY
JI0Ka3aTeNIbCTBa, B KOTOPOM OTCYTCTBYIOT + 8
HEKOTOpbIe 000CHOBAHMUSI.
Petienuie coepKuT 3HAYUTENHHOE MPOJIBHKEHUE B
BEPHOM HAMpaBJICHUMU.

+/2 6
OpnHako, ITOTOBOE YTBEP)KICHHUE HE TOKA3aHO.

Pemenue B 11e710M HEBEPHOE WM HE3aKOHYECHHOE, HO

COJICPKUT OTPEAETICHHOE CO/IEPIKATEITHHOE + 2
MIPOJIBIDKCHUE B BEPHOM HaIlpaBJICHUH.
3amaua He pelleHa, CoIepKaTeNIbHbIX MPOABUKEHUN _ 0
HET.

3agava He penianach. 0 0

3aoanue 1 (14 6annos)

Pemmire ypaBHEHUE

V1 +x++vV3—x =21+ x2.

Pewenue.

OGpasyem nBa Beromorarenbhbix Bekropa (x; 1) u (V1+x; V3 —x). Ux ckamspuoe
NpOU3BENEHUE JAeT JIEBYIO YacTh YPABHEHHUS, a NPOM3BEICHHUE X JUIMH — MPABYIO YacTh

ypaBHenus. ClenoBaTenbHO, NaHHBIE BEKTOPHI KOJUIMHEApHHL, T.e. XV3 —x =+/1 + x.

BosBeieM B KBaapaT IOJIy4€HHOE yPaBHEHHME M 3aMETHM, 4To X = 1 €ro KopeHb: (X —
D(x?—-2x—1)=0.

13 Tpex kopHeit x; = 1, x, = 1 + V2 n x3 = 1 — /2 nocie IpoBepKH 0CTAIOTCS 1B KOPHS
X1 =1I/Ix2:1+\/§

Omsem: x; =1ux, =1+ /2.

Conep:xanue Kpurepus Ouenka bajnsl

10 knacc, cTtp. 7



3agayva pelieHa MmojHOCTHIO. + 14

Pemenue 3anaun, conep>kKUT BEPHYIO OOIIYIO CXEMY
pelieHusI, B KOTOPOM OTCYTCTBYIOT HEKOTOPBIE
000CHOBaHUS.

Peuienne conepKuT 3HaYUTEINBHOE IIPOJIBUKECHUE B

BEPHOM HANPABJICHUU U HAWJIEHO YPAaBHEHUE IS +/2 6
HETPUBUAIBHOIO KOPHS X, = 1 + V2
Pelienue B 11€710M HEBEPHOE UIIM HE3aKOHYEHHOE, HO
COJIEPKUT OIPEACIICHHOE CONEPIKATEIHHOE
IIPOJIBMKEHNE B BEPHOM HAIIPABIICHUU U HAWUJICH
JIMIIb TPUBHAJIBHBIN KOPEHb X1 = 1.
3ajaya He pelleHa, COIeP KAaTEeIIbHbBIX POABUKECHUN
HET.

-+
(00)

+
()

3agava He penianach. 0 0

3aoaua 8 (16 6annos)

Hana tpaneuuss ABCD, y xotopoii AB = BC = CD = %AD. JlokaxuTe, 4TO AJIs JHO0OM

TOYKM X BHYTPH Tpaneuuu cupaBemyinBo HepaBeHCTBO XD — XA — XB < CD.

ﬂOKCZS’dI’I’lGJZbCWl@O.

[Iycte TOuka O — cepeauHa ocHoBaHusi AD pmanHOl Tpameuuu. Jloctpoum €€ [0
MIPABWJIBHOTO IIeCTUyronbHuka ABCDEF v BBIIOJHUM MOBOPOT BOKPYT TOYKM D Ha yroia
60° npotuB 4vacoBoi crpenku. Torma B — F, a X — X;. IIpuuem, tpeyronpauk DXX;
PaBHOCTOPOHHUH, T.K. paBHOOeApeHHbIH DX = DX; (mpu moBOpOTE JJIMHBI HE MEHSIOTCS)
C yIJoM npu BepmuHe B 60°.

Torma XB = X F,CD = AF. Burore XA+ XB +(CD = XA+ AF + FX; = XX, = XD.

Conep:xanue Kpurepus Ouenka baniabl

3agaya pelieHa NoJHOCTHIO. + 16

Pemenue 3amauu, COaEpKUT BEPHYIO OOIIYIO CXEMY

pelIeHMs], B KOTOPOM OTCYTCTBYIOT HEKOTOPBIE + 10
000CHOBAHUSI.
Pemmenne copepXUT 3HAYUTENBHOE TPOIBIKEHUE B 2 7

BCPHOM HaIIpaBJICHUU.

10 knacc, cTp. 8



Pemenue B 1ienom HCBCPHOC UJIM HC3AaKOHYCHHOC, HO

COJICPKHT OTIPENICIICHHOE COJIEPIKATESIBHOE +
IPOJIBH)KCHHE B BEPHOM HAIPABJICHHH.
3amada He pelieHa, CoAepKaTeIbHBIX POABIKCHAN B
HET.
3amaua He pemianach. 0

10 knacc, cTp. 9




