LVII YPAJILCKIN TYPHUP FOHBIX MATEMATHUKOB. CUPUYC, 24.10 — 30.10.2021

KOMAHIHAA MATEMATUYECKAZ4 OJIMMIINAJTA 25.10.2021
SAHAHNA JOJIA 7 KITACCA. PEIIIEHN A

1. Ha mockocTn HapucoBaHbl 5 Jiy4ell, BRIXOAAINX U3 oJiHOi Touku. MoKeT Jin oKa3aThed,
YTO CpeJu YIJIOB MEXKIY JIydaMi POBHO 8 ocTphix! Ecin jma, To npuBeuTe mpuMep O 3HAYEHH-
SIMI YTJIOB MEXKJIY JIyIaM#, €CJIn HeT, TO OObsICHUTE, II0UeMy TakK He ObIBAeT.

OtBert. [la, moxer. Pemmenne. Hapucyem 4 jiyda Tak, 9T0 MEXKJy COCEIHUMH 00Pa3yIOTCs
yriiel B 1°. I[IgThIit Jiyd HApucyeMm Tak, YTOOBI YToJI MEXKJy HIUM U OJMKAHIIIM U3 TeX YeThIPEX
Jydeit coctapista 88°. Tora ocTpbIMU OYIYT TOJIBKO YIVIBI C IIATHIM JIyYOM, TPUYEM POBHO JIBA.

2. B roctunuiie n nHomepos. Kitoun o Homepos XpaHsTcest B 10 Kopobkax, B KarK10i KOPOOKe
2022 xaro4a. AJMUHHCTPATOPHI MOI'YT IIOTEPSITH KAKHE-TO KOPOOKH, IIOITOMY XO3SHMH TI'OCTH-
HUIIbI OPraHU30BaJl XpaHeHne KJIIo4ell Tak, UTo JaxkKe ecju JIIoOble TPH KOPOOKHU TTOTEPAIOTCS,
OT KazKJIOro HOMepa BCE paBHO MOYKHO OyJjieT HalTh XOoTs Obl ojiuH KJtod. Kakoe HambosibIee
KOJIMIECTBO HOMEPOB MOYKET ObITh B 9TO MOCTHHUIE”

OtBert. 5055 nHomepos. Permrenue. Eciin o Kakoro-to HoMepa He 60jiee TpEX KJroueit, To Bce
OHHM MOTYT OBITH IOTepsiHbl. [loaTOMY aJIMUHUCTPATOPHI JIOJXKHBI 3aI0TOBUTH HE MeHee 4 KJIto-
Jeil 0T KayKJIoro HoMepa, CJIeJI0BATeNIbHO, 00Iee KOJIMIECTBO HOMEPOB HEe MOXKET ObITH OOJIbIIe
%‘?'10 = 5055. IIpu srom 5055 HOMEpPOB MOI'YT ObITH. JIjIst 9TOro MX MOYKHO pa3dUTh Ha IISITh
rpynim mo 1011 mTyk: KIo49d oT HOMEPOB MEepBOil IPYIIbI MOJOXKATH B 1, 2, 3, 4 KOPOOKHU; OT
HOMEPOB BTOPOI IpymIiibl — B 3, 4, 5, 6; oT TpeTbeit — B 5, 6, 7, 8; oT dyerBepTOit —B 7, 8, 9, 10;
or ngroit —B 9, 10, 1, 2.

3. B kaxjyo kierky Tabsunbl 4 X 4 3ammcaHbl HATypaJbHbIE YHC/Ia TaKUM 00pa30M, 4TO
MIPOM3BE/ICHNS YMCEN B KayKI0M CTPOKE M MTPOU3BEACHUS TNCET B KaXKJIOM CTOJIOIE paBHBI MEXK LY
coboit (Bce BoceMb TiponsBejiennii). Hemy mozkeT ObITh paBHo dncyio G?7 Haiijure Bce BapraHTHI.
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OtrBer. G = 7 win G = 28. Pemenne. Pazo:kumM Ha IpoCThble MHOKUTEIN NMEIOIINECcs B
tabsuie dncia. [Ipousseienne ances B nepBoM crosiome pasuo 14-6-20-D = 2-2-2-2-3-5-7-D.
Bnas 910 npoussejenue, jerko Haiitu A = 3D, B = 10D, C = 2D. IlepeMHo:kuB 1ncjia B
nocjaeHeM croJione, moaydum 2-2-3-5-D-D-D -G =2-2-2-2-3-5-7-D, orkyzna
D?.G = 22.7. YunrsiBad, uro D n G — HaTypaJsbHbIE UHCIa, BO3MOXKHBI JBa BapuanTa: D = 1,
G=28uD=2 G=T.

4. TIaruznaunoe dnc/io 6e3 HyJseil B 3a1cu Ha30BEM COAAAHCUPOBANHBLM, CCITH CYMMa, JTIOOBIX
TPEX ero mudp AeTUTCI Ha KaxKAyio n3 AByX Apyrux. CKOJIbKO BCEro CyIIecTBYeT cOATaHCHPO-
BaHHBIX IHCE?

OrtBert. 24. Penteane. O603naunM MaKCUMaJILHYIO ITUGPY 9TOro uncia depes e. Odboznaunm
octasibHBIe NdPHI Yepe3 a, b, ¢, d. Torna a + b + ¢ nemures va e n a 4+ b 4 d nenurea Ha e.
Torma nx pasHoctb d — ¢ ToxKe jesinTcst Ha e. Tak Kak e — MakcuMaJsbHas mudpa, u ¢, d # 0, To



—e < d—c<e,10ectb d—c=0. AHAJIOTUIHO JIOKA3BIBACTCs, ITO JIIOOBIE JBE U3 OCTABIITIXCS
udp pasubl. [losromy Mbl oyauan mabop mudp BuIa a, a, a, a u e, Ije e = a.

Bo-11epBhIX, BapuaHT € = @ HOAXOJUT, 1 Takux dnces 9. Kcim Bcé-raku e > a, To a+a-+e: a,
nodroMy e = ak Jjig HeKoToporo HarypaJsbHoro k. Torma 1o yciosuio a + a + a : ak, oTKy1a
3 k. Bnauut, npu e # a noyiydaem, uro k = 3. [losromy a < 3, u mabopst 11113, 22226, 33339
mo1xoaaT. KaxKiplit Habop 1aéT emé 1mo 5 ducel.

5. B koMmmanuu n 4geyioBek. ¥ kaxjoro n3 Hux He menee 2021 snaxomoro. [Ipu sTom Her 114-
TepbIX JIHO/el, TOIAapHO 3HAKOMBIX JPYT € JApyroM. [Ipu KakoM HAMMEHBIIIEM N TaKOe BO3SMOXKHO!

OtrBet. 2695. Pemenne. Ilokarkem, Kaxk Moryio okazaTbcsi 2695 desoek. PazoObém nx
Ha 4 rpyunbl paszmepom 674, 674, 674 u 673. Cueaem Jjrojeit BHYTPH OJHON I'PYIIIbI HE3HA-
KOMBIMU, & B pa3HbIX — 3HAKOMbIMU. Torja y KarkKJoro 4YesjoBeKa 3HAKOMBIX MHUHUMYM
673 + 674 + 674 = 2021, a nsTH MONAPHO 3HAKOMBIX TOYHO HET.
Hokaxkem, uTo Menee 2695 yeoBek ObITH He Morio. [Ipeanonoxmm, ato y nHac 2694 — x mozeii.
Torna y kaxjoro ue dojiee 672 — r He3HAKOMBIX. DyjeM HaOUpaTh T'PYIIY U3 MOIAPHO 3Ha-
KOMBIX. Korga Mbl jobaBiseM K Heii JII00Oro 4dejioBeKa, OH 3alpeTHT ¢ yIETOM cebst He OoJiee
673 — . [Tockombky 4(673 — x) = 2692 — 4x < 2694 — x, TO MOCJE TOrO KaK HabepéMm He 0o-
Jlee 9eTBePhIX, He 3allpelléHHbIe OCTAHYTCs, IT09TOMY MOYKHO OyzieT J00aBUTH YesIOBeKa B HAIy
rpyiiry. [Homydaercs, HaiiiéTcss rpyina u3 5 monapHo 3HAKOMBbIX.

6. Haityinre Bce mapbr HaTypasbHbix unces (A, B), UMeONX MOPOBHY MHMP U TAKUX, UTO
ecan K yncay A mpumnmcarh ¢ KOHIA YUCI0 B, TO MOJIyUYeHHOEe YHCI0 OKAXKeTCsl BIABOE 0OJIbIIe
UX [IPOU3BEJICHUSI.

Ortser. (3,6), (13,52). Pemenune. O603ua1mm kosmdectso mudp B uncaax A u B 3a k. Torga
YCJI0BHE 3141 PaBHOCIIBHO pasencTsy 10V A+ B = 2A-B, orkyna 10FA = B(2A—1). Tax kax
uncia A n 2A—1 ssanvmo npoersr, 107 1 (2A—1). IIpu atom uncio 2A—1 meuérno. Hanbombmmii
HeudTHBI esmTens yncia 10F pasen 5¥, mostomy 5% > 24 —1 > 21081 —1 =2F. 5k 1 1,
orkyaa k < 2. Ilpu k = 1 nonygaem gemmrenn 2A—1 =1 wm 2A—1 =5, upu k = 2 nosydaem
nemureb 2A — 1 = 25. Beipasus A u 1ojicTaBuB B HCXOJIHOE PABEHCTBO, Hafigem mapsl (1, 10),
(3,6) u (13,52). [lepsast He MOAXOIUT, T.K. B 0Ka3aJ10Ch JBY3HAUHBIM, JIBE JIDYIHE JIAIOT OTBET.

7. ITo xpyry crogar 1400 MKOJIBLHUKOB TaK, UTO BCE PACCTOSHUS MEXKJIY COCEJTHUMU ITKO/Ib-
HIKAMI OJIMHAKOBBL. V3BECTHO, 9TO Kk M3 HUX UeCTHBIC (BCEryia TOBOPAT TPABY), & OCTATbHbIC
MOT'YT U FOBOPHUTD IPaB/Ly, U BpaTb. ¥ OJHOIO U3 IIKOJHHUKOB B KapMaHe JIEXKUT OPUJIINAHT, U
YUIUTEIb XOUeT y3HATh, Y KOro. Y UUTe/ b CIPOCU/I Y KaxKJI0r0o IMIKOJbHUKA, KAKOBO PaCCTOSTHUE
MEKJIy HUM U IIKOJIBHUKOM ¢ OpmmanToM. Haiigure Haumenbinee k, Ipu KOTOPOM YUHTEb
MOYKET TapaHTUPOBAHHO OIPEJIENTh, Y KOro B KapMaHe 6puinanT. (Bce MKOJIBHUKI 3HAIOT, ¥
KOI'0 HaXO/IUTCd OpuInanT. PaccTosgnme MexK 1y MKOJLHIKAMU PaBHO JjIMHE Hanbojiee KOpoT-
KOI U3 JIBYX JIyT M€Ky HUMIU. )

Otgert. 702. Pemenne. [lokazkem, aro 701 genoBeka MoxkeT ObITH HejgocTaTouHO. [lycTh A,
B, C, D — qetbipe desioBeka, JeIsinme OKPYyKHOCTh Ha 4 paBHbie jayru (To ecth Mexkiay A u B,
mexty B u C) mexny C u D, mexxy D un A posro 349 desosek). U mycts Bee siionn Ha jgyre BD),
copepzKaieit A, HasbiBaioT paccrosinue 10 A. Bee mogn vHa nyre BD, copepxxkaiteit C', Ha3bIBaIOT
paccrosiaue 10 C. [Ipu arom B u D pasaoyaasenbl o A u C', 109TOMY OHI TOBOPSIT PACCTOSHIE
J10 HuX 0boux cpasy. Torja MoXKeT Tak ObITh, 9TO OpULINAHT Y A 1 YecTHBIE IKOJIBLHUKH Ha JIyTe
or B 1o D, conepxarreit A. A MoxkeT okasaThesd, 9To OpuinanT y C' 1 9ecTHbIe MKOJbHUKN
Ha ayre ot B o D, copepxxkatieii C. CiegoBaTe/ibHO, MbI HE MOYKEM TOYHO CKa3aTh, HAXO/IUTCs
opmwimmanT y A mwim y C. Tem 6osiee He XBATUT MEHBIIETO KOJIUIECTBA YECTHBIX.



Ternepb JI0KaKeM, 9TO €CJIn YeCTHBIX Jitoiel XoTs Obl 702, TO Mbl TOUHO CMOYKEM OIIPEJIC/IUTh,
y Koro Opwmant. Kakplil d4e/ioBek, KOrjia TOBOPUT paccTogHue d, YKa3bIBaeT JIMOO TOJHKO
Ha cebst (ecm d = 0), win Ha aByx Jjogeit (ecau d > 0). [locuanraem Jyist KazKIoro 4eoBeKa,
CKOJIBKO JIOjIell Ha Hero ykasaJio. Ha mikojbHuka A ¢ OpmjuimaHToOM yKaszaJo He menee 702
YeJI0BeK. Fem Ha BceX OCTabHBIX MIKOJLHUKOB YKa3aJ0 MEHbIe UeJOBEK, TO Mbl OJIHO3HATHO
OIIPEJIC/INJIN, Y KOI'O OPUJIINAHT. 3HAYUUT, €CTh eIlé MIKOJbHUK B, Ha KOTOPOT'O yKa3aJi0 XOTsl Obl
702 genosexka. Cymmapno 1404 ykasaHuii, To ecTb He MeHee 4 UeJIOBEK yKa3aJo OJHOBPEMEHHO
n Ha A n Ha B. Ho Takoro ObITh He MOXKET, TaK KaK ecTh He 0oJiee IBYX MIKOJbHUKOB, KOTOPhIE

paBHOynaaeHsl oT A u B.
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Kaxk/1yro MUHYTY OH BbIOMpaeT JiBe JPOOH, IUIIET B YUC/JUTEh CyMMY YHCJIUTE e, B 3HaMeHa-

8. Ha jocke nammcanbl J1podu %, Bacst ynpaxkHsieTcss B CJI0XKEHHU JAPoOeii.
TeJIb CyMMY 3HAMEHATe/ e, MOy IeHHYI0 IPO0h COKpAIaeT (/10 HECOKPATUMOIH), a J[Be HCXOIHBIE
npobu ctupaeT. pobb ¢ KakKnM HAMOOJIBININM 3HAUEHNEM MOXKET OKa3aThCs Ha Jocke depe3 99
MUHYT?

OTsBer. % Pentenue. bBynem pemars 3ajgady s apobeil co 3HaMeHaTegsaMu oT 1 710 n.

. 1 1 2

YT00bI MOMYyINTH TAKOi E)GSyﬂbTaT, 06p3a60Taei/1 cHadasa Apobu - U — (IONY9HB 57 ), &

pe3yJIbTaT COBOKYIIUM C ~——, HOIYyUHB 35 = —=. B pesyibrare Ha JOCKe OKazKyTCA JpoOu
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Tenepb KaxKblil pa3 OyeM MPUMEHATh BAaCUHY Olepalnio K JIByM HauMeHbInM Japodsm. [locte
k Takux omepalnii Ha JI0cKe OynyT Jpobn
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Jokaxkem, 9TO OOJIBIIE MOJYIATHCS HE MOXKET. 3aMETHUM, YTO €C/IHM & W 4 — JBE Apodu ¢
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Orcrojia cjiejlyeT, UTo, eCJIi B pe3y/abTaTe HAIlIUX Ollepallil Ha 1 HAbopoM Jipobeit ocTastach oJ/iHa,
9Ta JPoOb MEHbIIe HanOoJIbIIeil TPodu UCXOIHOr0 Habopa.

(meficTBuTENIBHO, U3 ApO6eii
Bacu octanyrcst gpodu % u

IMOJIO2KUTEJ/IbHBIMI YHCJIMTEJIZIMW W 3HaM€EHaTeJIdAMU, TO ,ZLpO6b 3aKJ/IIOY€Ha MEXKJ/y HUMMH.

B kakoii-to momenT Bacsi jo/KeH OyJeT NPUMEHHTb CBOIO OIEPalMIO CJIOKEHUs K JIpodun

%, TO ecTb y = 2x + 1, Baca nosiyunt apoOn
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1 KaKOI-TO JPYyroii, CKarkeM, % Ecim % <

z+1 z+1 1 1 "
T S 95503 = 3- Bee (BO3MOKHO) OcTaBIIHECs IPOOH He OO/IbIIE 5, 1 OKOHYATe/ILHLIH Pesy/IbTaT
Oyzer He GoJbIITe % Ecan 5 = %, TO 00CYZKJjlaeMasi ollepaliust — He TIOCJIe/HsIsl (TaK KaK 3 BCeX

npobeit, Kpome %, JIOJIZKHA, TIOJIYIUThC JPOOb, MEHbIIas %) 1 yJacTByIOIasi B Heil JIpo0b %

HaITICAHA Ha JOCKE ¢ CAMOro Hadasa (1o Toif ke npuanae). [losTomy pesyibrar 9roit onepartim,

%, OyzieT B3aMMOJEICTBOBATH C HEKOTOPOil JPOObIO % < % [Tockobky f > 3e > 2e 4+ 1, B

2+e < e+2
3+f TS 2e+4

1 OKOHYATEJbHBIN pe3yabTaT OyieT He 0oJIbIIe

= % ITocne sToro Ha JOCKE OCTaHYTCA TOJIBKO ,H,pO6I/I, HE
1
5

pe3yjbTaTe IMOJIyIUTCA

OoJIbIIITE %,



