MaremaTndeckasd oJmMnmnaaa MkoJIbHNKOB Pecnybimku TaTapcran
7 xmacc, puHANLHBI TYp. 13 deBpang 2021 roga. Pemenns 3axad.

1. Paspezkbre npsAMOYTOJIBHIK 3 X 9 110 JIMHUSM CETKH Ha M8Th PA3JIMIHbIX KJIeTda-
TBIX (PUTYPOK, MEPUMETPhI KOTOPBIX OJMHAKOBBL. /Jocmamoyuno npusecmu odun npu-
MeD.

Pemenne. /IBa nmpumepa paspesannii nmpuBejieHbl Ha KapTHWHKaxX. Bce m3BecTHbIE
JKIOPU [IPUMEDBI COCTOAT U3 IATH GUTYypOK HepuMerpom 12 — jmbo JBYX reKcamiu-
HO (IMECTUKJIETOUHBIX) U TPEX MEHTAMIHO (MSTHKICTOYHBIX ), JTUOO0 OJHOM TelTaMITHO
(CEeMUKJIETOUHOI) U YeThIpex MeHTaMUHO.

Cy1ecTByeT Bcero mectb (PUIypoK I'eKCAaMUHO U JiBe (PUIYPKHU TelNTaMUHO IepH-
MeTpa 12.

2. JIBoeunuky Bace Hy:KHO C/IOXKUTH JBe TPABUILHBIE IPOOU, OJHY — CO 3HAMEHA-
TesleM 7, a Jpyryio — co 3namenateseM 11. Bacd cioXKua qucanTenn, 1 mepeMHOKIIT
3HaMeHaTen. B pe3yabraTe oH TOJIYYUI OTBET, KOTOPLIH ObLT B 8 pa3 MeHbIle Ipa-
BusibHOro. Kakme npobu morsm ObiTh y Bacu? YKaxkute Bce OTBETHI U OObSICHHUTE,
oveMy JAPYTUX HeT.
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11z + 7y = 8z + 8y.

[TpuBosst moiobubIe ciaraemble, MOJIYIUM § = 3T,
Yucsio x MmoxkeT ObITH OT 1 10 6, HO TOIbKO Tpu © = 1, 2 wan 3 9ucjo y OyaeT He
npeBocxoauTh 11. OTcroja mosydaemM OTBeT.

3. /IBa moe3a KypcupyIoT 10 Keje3Hoil qopore Mexkay MandecrepoMm n JIusepiry-
JieM. Kazkaplil 3 HUX €3IUT € IMOCTOSHHOI CKOPOCTBIO, IIPUYEM CKOPOCTDH IIEPBOrO Ha
25% Bollie ckopoctu Broporo. Ilpuexas B KAKOH-TO U3 3TUX IOPOJOB, KaxKIbIi 11031
CTOUT POBHO 15 MUHYT, a 3aTeM ejieT obparHo. B 9:00 nepsbiii moe3;1 Beies u3 JIusep-
1myJisi, a Bropoit — u3 Mandecrepa. B 14:00 Buepsble oHI 00a 0Ka3aJICh OJIHOBPEMEHHO
B Mandecrepe. CKOJIbKO BpeMeHU TPATHUT IEPBbIil 110e3]] Ha TO, YTOOBI 1IpoeXaTh 13
OJIHOT'O TOPOJia B JPYToit?



OTBer. 48 MUHYT.

Pemenne. [lycts BTOpOIT TOE3/T TPOE3KAET PACCTOSHUE MEKTY TOPOJAMU 38 t M-
HyT. Tak KaK CKOpOCTH MepBOTO Moe3/1a B % pas3 60JIbIIle, TO MEPBBIi TTOE3T TTPOE3KAET
9TO pacCTOsTHUE 3a, %t = 0,8t.

dcro, uTO TOKA TEpBBIN 1Oe3]1 BIEpBble IpuejeT B MaHuecTep, BTOpOIl ele He
noeeT jo JIuBeprrysast, TaKk 9TO BCTPETUTHCS B 9TU 15 MUHYT OHU HE MOTYT.

Bropoii oe3;, npoexas Tyja-obpaTHo, OyiaeT B Mandecrepe B mHTepBaJie oT 2t + 15
1o 2t 4+ 30 munyT. Ilepsbrit moe3s cHoBa okakeTcsd B MamndecTepe, mpoexaB MexKTy
ropojlaMu TpH pasa, I0ITOMY MHTEPBaJ ero HaxXoxkaeHus Tam ot 2,4t + 30 1o 2,4t + 45
MunyT. [lockonbky 2,4t + 30 > 2t + 30, K TOMy MOMEHTY, KOIJIa TIEPBbIil TIpueJIeT B
Mandectep, BTOpOil y2Ke yesieT OTTy/1a.

Bropoit moe3s cnoBa okaxkercd B MandecTtepe, mpoexaB MexKIy TOPOJaMU 9eThbIpe
pasa, TO ecTh, B mHTepBaJie oT 4t + 45 1o 4t + 60 munyT. [lepBrIil 2Ke Toe3/1 BepHeTCs
B MaHnuecrep, mpoexaB MexK Iy ropojlaMi IIATh pa3, TO €CTh, B uHTepBaJje ot 4t + 60
1o 4t + 75 munyT. CiiefgoBarebHO, OHI BCTpeTaTes TaM depe3 4t + 60 muayT ot 9:00.
Orcrona 4t = 240 munyT, nostomy ¢t = 60 munyT, a 0,8t = 48 MUHYyT.

4. Ilo kpyry crout n > 2 jamMrodek. Y KayKJIOH JIAMIIOYKH €CTh BBIK/JIIOYATEb,
KOTOPBIN ITPU HaKaTUU N3MEHSIET COCTOSHNE 9TOM JIAMIIOYKI 1 KAKOH-TO OHOI U3 JIBYX
coceTHUX ¢ Heil. V3nadaabHO BCe JTAaMIIOUKHM BBIKJIIOUEHBI. [leTs 3HaeT mpo KaxKablit
BBIKJIIOYATE/Ib, KaKle NMEHHO JIBe JIAMIIOYKU OH IepeksirodaeT. Jlokaxkure, 4TO 1Ipu
J060M 1 OH BCErjia CMOZKET BKJIIOUUTL He MeHee 2/3 JIaMIIoueK.

Pemerme. 1. Cpeu j1100bIX TpeX MOJPSIJT WYX BBIKJIIOUEHHBIX Jlamiiodek [lerst
CMOYKeT BKJIIOUNTH KaKNe-TO JBe, HayKaB Ha MEeHTPAIbHBIN BBIK/IIOYATEb.

2. Eciu n = 3k, To Ilera moxkeT pa3dbuTh Bce JIAMIIOYKN Ha TPONWKU, W BKIIOYUTH
POBHO 2/3 U3 HUX MO MYHKTY 1.

3. Ilyctb n = 3k + 2. Ileta mMoxkeT HaKkaTh JIOOOH BLIKIIOUATETb, OH BKJIOUNT
JIBe TOPSAJT WIYIuX JaMibl. [locie aToro ocranbabie 3k JaMIouek MOXKHO Pa3OUTh
Ha TPOMKMN 1 BKIIOUNTL 2k n3 Hux. Torma Bcero Ilers Bkimount 2k + 2 > %(3/{: + 2)
JIAMITOYEK.

4. Ilyctb, nakonerny n = 3k + 1. Crauasa Ilerss BKIIOUNT KaKue-TO JIBE TOJPS/T
nammoukn, Kax B 11.3. HazoBem ux A u B. Ilycrs cHauama n > 4, a Tpu cieayomme 3a
HUMU JIaJIbIIe 110 Kpyry — 1o jamnouku C, D, E. Eciu ne mamnouku X, Y crodr
PSIIOM U BBIKJTIOUaTE/ b X BKJIOYaeT Y, To OyjieM 3anuchiBaTh 970 Tak: X — Y. Ecin
C — D, um D — C, to Ilers Brimogaer jammnoukun C' u D u TeM caMbIM ojydaer 4
MOJIPSIT, TOPATINX JaMITOYKu. OcTaabHble OH OITAThH pa3dMBaeT Ha TPOHKN U TeM CAMBIM
prmoant 4 + £(3k — 3) = 2k 4+ 2 > 2(3k + 1) nammouex.

Ecin »xe oba 9TUX yCJI0BUSI HE BBINOJHEHBI, TO obsizaresibio C' — B u D — E.
Torma Iletst ooparHo BhIKIIOUNT JaMmiioukn A u B u Briount 4 noapsia: B, C, D, F,
a JaJblie OyneT J1eficTBOBaThH, KAK B IIEPBOM CJIydae.

OcraJica ciyuait n = 4. CHoBa obo3HaunM jamiodkn 1o Kpyry A, B, C'u D u nyctb
[ers prrounsn A u B. Eciu C' — D, wm D — C', To [lerst BKIounT Bee 4 JTaMIIOUKH.
B nporusnom ciydae obsizaresibio C' — B u D — A. Torna Iletst Boikiiount A, B u



BKJIIOYUT Bce 4 Haxkarusamu Ha C' u D.

5. B pasrobGepentom tpeyrosibinke ABC (AB = AC), B kotopom yroi ZBAC =
20°, nposejiena dbuccektpuca BD. Hokaxure, uro AD = BD + BC.

Pemenmne. [lockosnibky BD — ouccekrpuca yria B, to ZCBD = ZDBA = 40°.
Torna ZBDC = 180° — 80° — 40° = 60°. Cnenosarensno, ZBDA = 120°. IIposenem
ouccexkTpucy DFE storo yria, oHa MojejJuT ero Ha jBa yria 1o 60°. TpeyrojbHuku
BCD u BDFE pasubl 110 JiByM yriam u obiieii cropone BD. Orciona BC' = BE.
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[Tposesem u3 toukn E npsimyio EF tak, uro ZAEF = 20°, a Touka F' jiexkaJjia Obl
Ha AD. Torna B tpeyronbanke AE F' 1Ba yriia paBHBI, I09TOMY OH — PaBHOOEIPEHHBIIT,
re.,, AF = FE. Kpome toro, ZDEF = 180° — ZDEB — ZFEA = 80°, orkyzna
tpeyrosbiankn BED n DEF paBubl 110 JByM yryiaM u obrieit croporne DE. Orcrona
noaydaem, uro DF = BD u FE = BE.
Oxkonuarenbuo umeem AD = AF + FD = FE+ BD = BE+ BD = BC + BD.

6. Moxno Jyin paccrasuts uncia 0, 0, 1, 1,2, 2, ..., 97, 97, 98, 98 (kaxKj0e 4uCI0
BCTPEYAeTCsT POBHO TI0 JiBa pas3a) Mo KPyry B KaKOM-TO MOPSIKE TaK, ITOObI MEKLy
KasKIBIMI JIBYMST THCIaMU, PABHBIMH k, cTOs110 poBHO k apyrux qucen? (B gactrOCTH,
ME>KJIy JBYMS HYJISIMU He ObLIO APYTHUX UNCEe/I, MEXK/IY ABYMS JIMHAIIAMU CTOLIO POBHO
OJIHO IHCJIO, MEXKJTY JIBYMSsI JIBOHKAME — DOBHO JiBa YUCJIA U T.]T.)

Pemeane. Bcero y mac ectb 99 - 2 = 198 mecT, Ha KOTOPBIX MOT'YT CTOSTH YHC-
Ja. PackpacuMm 9T MecTa B YepHBI 1 OeJIblil 1BeTa TaK, 9TOObI IBETa Yepe/I0BajncCh
(cocemume Mecta 6bLTH pasHorBerHbie). Torma Beero nmeercst o 99 GeJIbIX U 9ePHBIX
MecT. [IpeamnonoKuM, 4To paccTaBUTh Yuc/ia TpeOyeMbIM 00Pa30M yIaJI0Ch.

Hazosem unciio ot 0 10 98 odnouysemmvim, eciam 0da SK3EMILIIPa ITOTO TUCIa, CTOST
Ha MecTax ojHoro Isera. OJIHOIBETHOE YMCJIO HA30BEM OEALILM, €CJIM OHO CTOUT Ha
OeJIbIX MecTax, U YepHblM, eCJIN Ha YepHbIX. HazoBeMm duciio mmozousemmvim, eciam oda
9K3EMILISIPa ITOIO YHMCIa CTOAT Ha MECTaX PA3HOIo IBeTa. fF1CHO, 9TO KaxKI0e HeIeTHOe
YUCJIO SIBJISIETCSI OJIHOLBETHBIM, & KarkKJI0e YeTHOE — MHOI'OI[BETHBIM.

[Ipeamoioxkum, aTo Beero uMeercss N depHBIX 4mnces (Bce oHU HedeTHbI). Beero B
HareM Kpyre nmeetcsd 50 map deTHnix uncesa n 49 nap nedernnix. [logcanraem Komde-
CTBO YepHBIX MecT. Karkioe 9eTHOe JUC/I0 3aHUMaeT OJHO YepHOoe MecTo, a [N 4epHbIX
qpcest 3aHuMaioT 2N gepHbIX MecT. Torjaa Bcero 4epHbIX MecT J0JKHO ObITh 50 + 2N
— YeTHOe 4ncio, a ux B kpyre 99. I[Iporuopeune.



