OauMmnmaga MKOJbHUKOB «JIoOMOHOCOB» 110 MaTeMaTuKe
BakJsrounTtesabHbI 3Tan 2017 /2018 y4uebHoro roga g 9 Kiacca

YenoBus 3aaHuil, peleHnsd U OTBETHI K HUM

1. HazoBém mHaTypasanHOE 9UCI0 N K6aIPAMUPYEMbIM, €CTTH TrCaa OT 1 10 1 MOYKHO PAacCTABUTL B Ta-
KOM TIOPAJIKE, UTO KaXKABIH WIeH TMOCJAeJOBATEILHOCTH B CyMMe CO CBOMM HOMEPOM JAaéT TOYIHLIM KBaJl-
par. Hampumep, dncio 5 kBagparupyemMo, TaK KaK MOXKHO PACCTaBUTh duciaa Tak: 3 2 1 5 4, mpu sTom
341 =2+4+2=143=4ud+4 =445 = 9. Buacunre, kakue u3 uucen 7, 9, 11, 15 apasaiorca
KBRIPATUPYEMBIMU.

Omeem: 9 u 15.

Pewenue. Yucsio 7 He MoxkeT ObITH KBaJIpATUPYEMbIM, ITOCKOJIbKY 00a dncia 1 u 6 J0/KHBI HAXOMUThCS
Ha TPeThell MO3HUIINU, UTO HEBO3ZMOXKHO.

Yucno 9 xkBagparupyemMo, Tak Kak ducjia oT 1 70 9 MOXKHO PacCTaBUTh B CJIEAyIOMEM mopsanke: 8, 2, 6,
5,4,3,9,1, 7, npu 370M TpebyemMoe YCIOBUE BBITOJTHEHO.

Yucno 11 me xkBagpaTupyemo, mockoIbKY 00a ancaa 11 u 4 qoKHBI CTOATH HA MATON MO3UTIAN.

Yucsio 15 KBaJgpaTupyeMo, MOCKOJBKY MOYKHO PACCTaBUTL uucjaa ot 1 70 15 mo ybbiBaHUIO, U TOTIA
1+156=24+14=...=15+1=16.

2. Haiigure miomagp OpaMOYTrOJbHONO TPEYTOJbHUKA, €C/IH BBICOTA, MPOBEAEHHAA W3 MPAMOr0 yIJIa,
pa3buBaeT ero Ha JiBa TPEYIroJbHUKA, Y KOTOPBIX PAJINYChl BIUCAHHBIX OKPY2KHOCTE paBHBL 3 u 4.

Omeem: 150.

Pewenue. OTHOIIEHNE PAJNYCOB BIIMCAHHBIX OKPYKHOCTEH paBHO KO3(MMUIIMEHTY TToA00usT TPSIMOYTO/Ib-
HBIX TPEYTOJBHWKOB, HA KOTOPBIE BBICOTA Pasz0dWBAET HCXOIHBIN TPEYTOABHUK. ITOT KOIMDMUIIMEHT PaBEH
OTHOIIIEHUIO KATETOB HCXOJIHOIO TpeyrojbHuka. Obo3naunm 31w Karerol yepe3 3z u 4z. Ilo teopeme Ilu-
daropa rumOTEeHy3a MCXOTHOTO TPEYTOJbHUKA PABHA DX, & PAJANYC BIUCAHHON B HETO OKPYKHOCTH B CHJIY
nomobust paser 5. Ilob3ysichk paBeHCTBOM 21 = a + b — ¢ 1Jid pajanyca BIMCAHHON OKpY:KHOCTH (r7e a u b —
KaTeThbl, ¢ — TMIOTEeHy3a), noaydaeM ypasaenue: 10 = 3x + 4x — bz, orkyna = 5. Takum 06paszom, KaTeTs
HCXOJIHOTO TPEeyroJsibHUKA paBHbl 15 u 20, a ero mjomajap paBaa S = % <1520 = 150.

1 n 4
1—22 4—y

3. Haityure HauMeHbIIee 3HAYCHIE BBIPAYKCHUST 5 1pu yeqosuax |z| <1, |y| <2may = 1.

Omeem: 4.

Pewenue. Ilop3ysich HEpaBEHCTBOM MEXKIY CPEIHUM apuMETUUECKUM U CPEIHUM TeOMETPUYUECKUM,
P 3aJaHHBIX YCIOBUAX HA T U Y TOJYIaEM
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NpUYIEM BCe HEPABEHCTBa O0PAIIAIOTCS B PABEHCTBA, ecan 20 = y u xy = 1, T.e. = %, y =2

4. Yucna or 1 no 8 paccrapienbl B BepiinHax Kyba Tak, 9Tobbl CyMMa ducest B JHOOBIX TPEX BepININHAX,
HaXOSAIIMXCS B OfHON rpanu, Obi1a e menee 10. KakoBa manMenbimasg BO3MOXKHAS CyMMa, YUCE/T, CTOAITUX
B BepIIIUHAX O/IHOW rpaHu?

Omeem: 16.

Pewenue. B xaxx10it TpaHm eCTh BepIIMHA, B KOTOPOH CTOUT IUCTIO, HE MEHb-
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mee 6. JleficTBuTeIbHO, B TPOTUBHOM CJIY9ae OTHA U3 TPOEK JarKe 13 OCTABIINX- :

cst HambostbIux gnces 2, 3, 4, 5 maér cymmy, menbinyio 10 (a uMeHHO TpoOiiKa |

2, 3,4 ¢ cymmoii 9). :
PaccymoTpuuM rpamb, cofepiKaIlyio BEPIUHY, B KOTOpoi crouT uucso 6. [lo- a8
CKOJIBKY CyMMa YHCEJI, CTOSIINX B OCTAJIbHBIX TPEX BepITMHAX, He MeHbIe 10, 7/
CyMMa BCeX UHCeJI B BepIIMHAX ITOH Ipanu He MenbIre 16. 2 3

[Ipumep paccraHoBKM, IPU KOTOPOM HAMMEHBIIAS CYMMa YHCE/, CTOSIUX B BEPIIMHAX OIHON I'DAHU,
paBHa 16, mpuBeI€H Ha pUCYHKE: CyMMa 9HUCENT B epeHelt rpanm paua 2+ 3+ 5+ 6 = 16.



5. Haiizure Bce HarTypasbHbIe k, IIpu KOTOPBIX uucio k2 — 101k sBJsieTcss TOYHBIM KBaJPaTOM, T.e.
KBQJIPATOM TIEJIOT0 THUCIA.

Omeem: 101 nim 2601.

Pewenue. Ilycrs k2—101k = (k—m)?, m > 1, Toraa k?—101k = k?—2mk+m?2, orxyma m(2k—m) = 101k.
TTockombky umcio 101 mpocToe, omguo u3 uucen m uau 2k — m meanrtced wa 101.
Ecim m = 101s, To noxygaem s(2k — 101s) = k, oTkyna

101> s 1 1 101
k=——=101(=-4+-+——— = 4k =202s+ 101 + ——.
25— 1 <2+4+4(251)) M
BuaguT, 101 gesurcs Ha 25 — 1, 9T0 BO3MOXKHO TOIBKO ecau 2s —1 = 1 wanm 2s —1 = 101, T. e. COOTBETCTBEHHO
s =1 mm s = 51. B nepsom ciyuae noayuaem m = k = 101, a Bo sropom m = 101 - 51, k = 512 = 2601.
Chyuaait, mpu xkotopom 2k — m gemurcs wa 101, cBoamTCs K NpPERBIAYIIEMY 3aMeHOl my = 2k — m,

m:2k—m1.

6. Bce marypaabubie unca, cyMMma mudp Kaxk10ro m3 KOTOPBIX PABHA 5, YIOPSIIOININ TI0 BO3PACTAHHUIO.
Kakoe uncio crour na 125-m mecre?

Omsem: 41000.

Pewenue. TlopcunraeM KOIMYECTBO N-3HAYHBIX YHUCEJ, CYMMa UMD KAXKIOr0 U3 KOTOPBIX PaBHA 5, JIs
KaxK/JIOr0 HAaTypasJbHOro n. BerareMm m3 crapimero paspsia 1, mosydnM 9ucsio (KOTOpoe MOXKeT Telepb Ha-
YMHATHCS C HyJs1), cymMa 1mdp KoTtoporo pasHa 4. [IpemcraBuM paspsibl 9TOTO YMCIa B BUJE SUEEK, B
KaXKJ0M M3 KOTOPBIX JIEXKWUT YHUCJIO IMAPOB, paBHOoe Iudpe, CTOsIell B COOTBETCTBYIOIEM pa3psie. Pas-
JIOXKUTH TakKuM obOpazoMm 4 1mapa 1Mo n suefikaM — 9TO TO Ke caMoe, UTO MeXKIy 4 MapaMu yCTaHOBHUTD
n— 1 meperopoxy (Mexk1y HEKOTOPBIME MEPErOPOJIKAME MIAPOB MOKET HE OBITH BOBCE). DTO MOXKHO CJE/1aTh
o (3t n

n+3 24

Hpu n = 1,2,3,4,5 nomygaem coorserctsenno Cf = 1, C§ =5, C’g = 15, C? = 35, C’§ = 70, utoro 126
ancen. Ha 126-m Mecre crout HabosbIlee TaTu3HauHOe Takoe uncyo, T.e. H0000. Buauut, Ha 125-m mecre
crouT npeabaymee — 41000.

CHOCO6&MI/I, CTOJIBKO 2K€& CyIIeCTBYET MCKOMBIX N-3Ha9HbIX YHCEJI.

7. B «/Ipakonbenm mokepes B KoJoe dersipe MacTh. Ty3 npuaocut 1 ouko, Bajger — 2 ouka, 1BOMKa — 22,
Tpoiika — 23, ..., gecarka — 219 = 1024 ouka. Kopoan u mamer orcyTcrByor. MOKHO BHIGHPATH U3 KOIOIbI

Jiroboe kKosmaecTBo KapT. CkobKuMu criocobamu MoxkHO HaOpars 2018 oukon?
Omeem: C3yyy = 1373734330.

Pewenue. B mr060it MmacTu M0o2KkHO HAOpaTh J1060€ KOJmaecTBO 09KOB 0T 0 710 2047, npryém e IMHCTBEHHBIM
00pazoM. DTO MOXKHO CIAeJaTh Tak: HAJ0 3aIUCATH 3TO KOJUIECTBO B JBOMYHON CUCTEME W BHIOPATH KapTHI,
COOTBETCTBYIOIIHE JBOMYHBIM paspsaaM, cojepzkammum 1 (1. e. ecou B k-M paspsizie crout 1, To cjienyer B3saTh
KapTy, npuHocatyio 28 ouxos).

Takum obpazoM, 3amada ceoanuTcs K pazbuenuto uucaa 2018 #Ha 4 HEOTPHUIIATENBHBIX IEJIBIX CJIATAEMBIX.
Paccyxnaga anasmornano mpeapiayineit 3amade, moIyInM HCKOMOE TUCI0 CITOCOD0B: 03021 = 1373734330.

8. Mosis npoenia B KOBpe AbIpKy B dopme mpamoyroabauka co croporavu 10 cm m 4 cv. Haiigure
HAMMEHBIIU pa3Mep KBaJpPATHON 3aIlTaTKH, KOTOPOH MOXKHO 3aKPBITh 3Ty IBIPKY (3allJlaTKa 3aKpbIBAeT
JILIPKY, €CJIN BCE TOYKH IIPAMOYTOJbLHUKA JIEZKAT BHYTPH KBaJIPATA MM HA €10 TDAHUIIE).

Omeem: Tv/2 X Tv/2 cwm.

Pewenue. Tpebyerca naiiTu KBaJgpaT MUHUMAJILHOTO Pa3Mepa, BHYTPHU
KOTOPOTO MOXKHO TTOMECTUTDL MpaMoyroabHuK 10 X 4 cm. Ecom menee 4 Bep-
IMWH TPAMOYTOJIBHUKA JIE2KAT Ha CTOPOHAX KBaJApaTa, TO MO2KHO YMEHBITINTH
pa3Mep KBaJIpaTa, TOBOPAYNBAasl €r0 OTHOCHTEIHHO MPSIMOYToIbHIKa. 1lycTh
BepiuHbl npsiMoyroiibiuka A, B, C u D jgexkar Ha CTOpOHAX KBagpara
EFGH (cM. pHCYHOK).
Tpeyromsuauku AEB u BFC nonobus ¢ koadgdurnmenrom 5 : 2. Obosna-
anm AE = 5a, EB = 5b, BF = 2a, FC = 2b. AHaIOTUYHO, TPEYyTOJTEHUKH
BFC u CGD nounobust ¢ koadpduiuenrom 2 : 5, caeposarensno, CG = ba,
GD = 5b. llosygaem, 970 CTOpPOHA KBAJpaTa paBHA, C OJHON CTOPOHBI,
5a + 2b, a ¢ ppyroii croponsl 2a + bb. Cuegoparesbo, a = b. 3HaUUT, OCTPBIE YIVIBI TPEYTOJbHUKOB PABHbI
o 45 Tpajycos, oTKyIa HaxomuM a = b = /2. Torma cropona KBajgpaTa paBHa 7v/2 cM.



