OauMmnmaga MKOJbHUKOB «JIoOMOHOCOB» 110 MaTeMaTuKe
BakJsrounTtesapHbIit 3Tan 2017/2018 y4ue6HOro roga s 7—8 KJiaccoB

YeioBust 3ajiaHnii, perieHnsi 1 OTBEThl K HUM

1. Ha ocrpoBe poiliapeit u JI2KEIOB KUBYT PHINAPH, KOTOPBIE BCEr/Ia MOBOPST MPaBy, U JIZKEIbI, KOTO-
pbie Beerga aryT. OMHANKIBI TSTEPBIX KUTEIEH 9TOTO OCTPOBA 10 OUEPe iy CIPOCU/IN, CKOJBKO CPEId HUX
phIIapei.

— OuH, — OTBETHUJI MEPBBIA.

— /IBa, — OTBETMJI BTOPOU.

— Tpwu, — oTBeTH TpETUi.

— He BepwTe mM, OHI BCe JIZKEIbI, — CKa3aJl YeTBEPTHIH.

— Cam TBI JKeT! — cKa3aJ MATHI 9eTBEPTOMY.

CkOJBKO phITIapeil OBLI0 HA caMoM Jieje?

Omeem: 2.

Pewenue. Cpeny mepBbix TpEX He DOJICE OJHONO PHILAPS, TaK KAK OHU BCE JIAIOT pa3Hbie OTBETHI. Ecjn
paccMmorpers 4-ro u 5-T0, TO OJWH U3 HUX PBINAPH, a APyroi jkei. CjenoBaTesbHO, BCEro phIlapeil ojuH
uiu aBa. B mroboM ciyvae m3 nmepBhIX TPEX OJWH CKA3aJ MpaBay. HAUNUT, PhIapeil ABa: BTOPO# 1 MATHIN.

2. TlepBoknaccuuk [leTs BHIK/IAABIBAI U3 UMEIOTIUXCS Y HEro (puiek KOHTYP PABHOCTOPOHHETO TPEYTO/Ib-
HHAKa TaK, YTO KaXKJad ero CTOPOHA, BK/IOYUas BEPIIUHLI, COMEPKUAT OJNHAKOBOE YUCIO0 (DUITEK. 3aTEM I3 TeX
JKe (PUITTEK €My YJIAJ0Ch BBLIOXKHUTH TAKUM Ke 006pazoM KOHTYpP kKBajpata. Ckosbko duriek y Ilern, ecoin
CTOpPOHA KBaJPaTa COACPXKUT Ha 2 (PUINKH MEHbIIIE, YeM CTOPOHA TPEYTOJLHUKA!

Omeem: 24.

Pewenue. Tlycts cTopoHa TPeyroJbHUKA COAEPKUT T (DUIEK, a CTOpOHA KBajparta — y duriek. Obiiee
KOJINIeCTBO (DUIIEK, MOJCINTAHHOE JABYMsl criocobamu, paBao 3z — 3 = 4y — 4 (y9urbiBaeM, 9TO yIJIOBHIE
dumkn cunrarorcs no asa pasa). U3 ycaosus 3amaqn creayer, uro y = x — 2. [losTomy monydaem ypaBHeHue
3(x — 1) = 4(z — 3), orkyna x = 9. Takum obpazom, Bcero durrek 3 -9 — 3 = 24.

3. Hazoeém HaTypasibHOE 9UCI0 N K6aOPAMUPYeMbiM, €Cin Jucaa oT 1 10 m MOYKHO PACCTABUTL B Ta-
KOM TIOpdaKe, 4TO Ka)K,Z[beI Y9JIeH TOCJIEeA0BATEJIBHOCTN B CyMME€ CO CBOMM HOMEPOM ,Z[aéT TOYHBINA KBa/J-
patr. Hampumep, [uncio 5 KBaapaTupyeMmo, TaK KaK MOYXKHO PACCTaBUTL Wmucaa Tak: 3 2 1 5 4, mpm sTom
341 =24+2=143=4ub+4=4+5 = 9. Boiacuure, kakue u3 uucen 7, 9, 11, 15 apasatorca
KBa/JIPATUPYEMBIMH.

Omeem: 9 u 15.

Pewenue. Uncao 7 ve MoxKeT ObITH KBaIPATUPYEMBIM, TTOCKOIBKY 00a amncia 1 u 6 J0KHBI HAXOIUTHCS
Ha TPeThel MO3UIINU, ITO HEBO3ZMOXKHO.

Yucno 9 xkBagparupyemMo, Tak Kak ducjia oT 1 70 9 MOXKHO PacCTaBUTh B CJEAyOmeM mopanke: 8, 2, 6,
5,4,3,9,1, 7, npu aToM TpebyeMoe YCIOBUE BBITOJHEHO.

Yucao 11 me xkBagparupyemo, mocKoabKY 00a ancaa 11 u 4 qo/KHBI CTOATH HA MATON MO3UTIAN.

Yucsio 15 KBaJgpaTupyeMo, MOCKOJBKY MOYKHO PACCTAaBUTL uucjia ot 1 70 15 mo ybbiBaHUIO, U TOTIA
1+156=2+4+14=...=15+1=16.

4. Ywucaa or 1 g0 8 paccrasiensl B BepinHax Kyba Tak, 9TO0BI CyMMa 9UCES B JIIOOBIX TPEX BEPITHUHAX,
HAXOISITIUXCS B OJHOU rpann, 6buta #He Mernee 10. KakoBa HamMeHbBITIass BO3MOXKHAS CYMMa UHUCEJI, CTOSIIITIX
B BEpINUHAX OJHOW rpaHm?!

Omeem: 16.

Pewenue. B kax0li rpanu ecTb BEPIIWHA, B KOTOPOH CTOMT 4YMCJIO, HE  §

MenbIree 6. JleficTBUTENbHO, B IPOTUBHOM CJIyYae OJHA M3 TPOEK JaxKe M3
ocraBmmuxcst Haubobmmx yucea 2, 3, 4, 5 naér cymmy, menpinyto 10 (a umen-
HO Tpoiika 2, 3, 4 ¢ cymmoii 9).
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aCCMOTPHUM TPaHb, COIAEPIKAIIYIO BEPIITUHY, B KOTOPOil cTouT 9mcao 6. ;-

TTockombKy cymMmMa 9uceT, CTOAMMX B OCTAIBHBIX TPEX BEPITUHAX, HE MEHBIIIE 7’
10, cymma Bcex wmces B BepIlTWHAX 3TOM Ipadyu He MeHbITe 16. 2 3




[Tpumep paccraHoBKM, TPU KOTOPOM HAMMEHBIIAS CYMMa 9HCEJ, CTOAIUX B BEPINIMHAX OMHON TPAHWU,
paBHa 16, mpuBeéH Ha PUCYHKe: CyMMa UHCeJ B NepemHeil rpanu pasua 2+ 3+ 54 6 = 16.

5. Ha xireraaroii 6ymare (cropoHa KJaeTKd 1 M) HAPHCOBAH MPSIMOYTOJBHUK, CTOPOHBI KOTOPOTO JIEXKAT
Ha JIMHUSX CEeTKHU, MPUIEM OjIHA CTOPOHA Ha 7 CM MeHbIIe apyroii. OKa3ajlock, 9T0 ero MOXKHO pa3pe3aTh 1o
JIMHUAM CETKU Ha HECKOJBKO JacTell W CIA0KNATHL M3 HUX KBaapar. deMmy MoxkeT OBITH paBHa CTOPOHA 3TOTO
kBapaTta’ Haiigure BCE BOBMOXKHBIE 3HAUCHUS.

Omeem: 6 cM.

Pewenue. Ilycrh 66/bI1asg ¢TOpOHa OIpsSIMOYTOJLHUKA PaBHA k cM, k > 7, a CTOPOHA IOJIYUYEHHOTO KBaJ-
pata pasma n cm. Toryia w3 pasencTsa miomaseit morygaem k(k — 7) = n?. Tlockoabky n < k, TOT0XIM
n=4k—m,tae m > 1. Torna k* — Tk = (k —m)?, k? — Tk = k* — 2mk + m?, otkyna m(2k — m) = 7k.
CiepoBaTe/IbHO, OMHO U3 YUCET M Wi 2k — m JeauTcd Ha, 7.

Ecim m = 7s, To nonygaem s(2k — 7s) = k, orkyaa

7

752 s 1
k_72s—1 _7<2+4+4(25—1)> = 4k—14s+7+728_1.

BuaguT, 7 meanrcs Ha 28 — 1, 9TO BO3MOXKHO TOJBKO nipu § = 1 wiu s = 4. B mepBom caygae m =7, k=7
u n = 0, uro HEBO3MOXKHO. Bo BTOpOM cityuae nogydaem m = 28, k=16 u n = 12.

Coyuaaii, npu KoTopoM 2k — m JeauTcs Ha 7, CBOAUTCS K HMPEIbIAYIIEMY 3aMeHoil my = 2k —m, m =
2k — mi.

Takum 006pa30M, €IMHCTBEHHOE BO3MOXKHOE 3HadeHue n paHo 12, npu srom k = 16. Paspezars npsimo-
yroJbHUK 16 X 9 110 JIMHUAM CEeTKM M CJO0XKHUTH W3 Hero KBajapar 12 X 12 MoKHO MHOXKECTBOM CIIOCOOOB.

6. Bce marypasbHble YHCIa, CyMMa, MDD KaKI0r0 U3 KOTOPBIX PABHA b, YIOPSIIOIUIN II0 BO3PACTAHIIO.
Kakoe gncio crour Ha 125-M mecre?

Omeem: 41000.

Pewenue. IlogcanraeM KOJUYeCTBO N-3HAYHBIX UCET, CYyMMa MudP KaXKJIOT0 U3 KOTOPBIX pPaBHA 5, JJIs
KaxKJI0r0 HATYpPaJIbHOrO n. BerareMm m3 crapmero paspsaa 1, mosydum amucao (KOTOpoe MOXKeT Tenephb Ha-
YUHATHCS € HyJsi), cymMa 1mdp Kotoporo pasHa 4. [IpemcraBuM paspsipl 3TOr0 YHCIa B BUJAE A9UCEK, B
KaXKJ0I M3 KOTOPBIX JIEXKHUT HHUCJO IMAPOB, paBHoe mudpe, CTOAIEl B COOTBETCTBYIOIEM pa3psae. Pas-
JIOKUTH TakuM obpazoMm 4 1mapa 1o n siuefilkaM — 9TO TO Ke caMoe, YTO MexKIy 4 MapamMu yCTaHOBUTD
n— 1 meperopogxy (Mexk1y HEKOTOPBIME [EPErOPOJIKAME NIAPOB MOKET HE OBITH BOBCE). DTO MOXKHO C/€/1aTh
ot (n+3)(n+2)(n+1)n

n+3 24

Hpu n = 1,2,3,4,5 nomygaem coorserctsenno Cf = 1, C§ =9, Cél = 15, C? = 35, C§ = 70, utoro 126
ancen. Ha 126-m mecre crout Habombilee maTu3HadHoe Takoe uncyo, T.e. H0000. Suagut, Ha 125-Mm mecre
crouT npeabiaymiee — 41000.

CHOCO6&MI/I, CTOJIBKO K€ CyImeCTBYET HMCKOMBIX N-3HAaYHbIX YHCEJI.

7. B «/Ipaxonbenm moKepes B KoJoje deTsipe MacTh. Ty3 mpurocut 1 0uko, Bajer — 2 ouka, ABofiKa — 22,
Tpoiika — 23, ..., gecarka — 210

Jiroboe KomuaecTBo KapT. CKoIbKUME criocobamu MokHO HaOpaTs 2018 oukon?

Omeem: C3yyy = 1373734330.

= 1024 ouka. Koposn n jambr oTcyTCTBYIOT. MOXKHO BHIOMPATH U3 KOJIO/IHI

Pewenue. B siroboit MacTu MOXKHO HAOpaTh Jit060e KosintuecTBo 09K0B OT (0 10 2047, npuyéM e IMHCTBEHHBIM
00pazoM. DTO MOXKHO CIEJIaTh TaK: HAJO 3alUCATH 9TO KOJUYECTBO B JIBOMYHON CUCTEME U BbIODATH KAPTHI,
COOTBETCTBYIOINIME JBOMYHBIM Paspsiiam, cogepxkamum 1 (1. e. ecim B k-M paspsize crout 1, To cegyer B34Th
KapTy, mpuHocAmyio 2F ouxos).

Takum obpazom, 3amaua cBOANTCS K pazbmennio uncaa 2018 ma 4 HEOTPUIATENBHBIX TEIBIX CIATAeMBIX.
Paccyxkaas aHaoruaHO NpPEAbIIYINE 3a/1ade, IoJIyIUM HCKOMOe YUCI0 Coco00B: 03021 = 1373734330.



