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3akJIIounTeJIbHAS OJUMIINAAA. 24 WIOJIs
Kparkue pernienus

1. B xmacce yuarca mernee 50 denoBek. Ecim BBITHATH CTapIiero yIeHUKa, TO
CpeJIHUIl BO3PACT OCTABIIMXCS OyJieT 13%. Ecym BbIrHATH MJIAIIEr0 YIeHUKa, TO
CpeJIHUIT BO3PACT OCTaBIIUXCS Oyjier 13?1 (Bospact JirobOro YesioBeKka CUuTaeTCst
1esibiM ). CKOJIBKO 1eJioBeK MoxeT ObiTh B KJacce?

Pemnienune Ilycts B kitacce n + 1 yuenukos. Torma u3 mepBoro m BTOPOTo yCJIo-
BUil cjejqyer, 9To 13%71 = %n " 13%n = %n—ueﬂue ( 9TH YMCIAa — CyMMBI BO3-
PACTOB M yYEHUKOB C HEJILIME BO3PACTAMK). SHAUUT, TO N JIOJKHO JICJIUTCs Ha 4
1 Ha 7, & TaK KaK 4 1 7 B3aUMHO TPOCTBI, TO N JIOJI>KHO JEJIUThCa U Ha 7 -4 = 28,
U3 yenousa 0 < n < 50, mosydaeM, 910 n = 28 u B Kjacce 29 JesioBeK.

Orser:29.

2. Bee 9 3HaunbIe 4nca, JeCaTuIHas 3aliUCh KOTOPBIX cojepxKuT uudpst 1, 2, 3,
4,5,6,7,8,9 10 ogHOMY Pa3y, BLIIUCAJN B PsIJl B TOPsAIKE Bo3pacTannd. Kakyro
MUHYTY BbIOMpaIOT HaubOJIbINIEEe W HaWMEHbIee U3 HUX W CTUpaloT. Kakne jiBa
qucsia OyLyT cTepThl MOCIEHUMMA !

Pemienne Yucen, naunnatonmuxcd Ha 1 n Ha 9, Ha 2 mw Ha 8, HA 3 W Ha 7,
na 4 u #Ha 6 moposHy (Kaxkg0ro Bujia 1o 8!). SHAYHT cHAYANIA COTPYT BCE TUCIIA,
HadnHatoImecs Ha 1 1 9, morom Bce dmncsia HaunHatomuecs Ha 2 u 8, 3nu7,4n b n
OCTAHYTCs YUCJIa HaUUMHAoIIeecs Ha O. duces1 HaUMHAIONIMXCH HA D U CO BTOPbIM
paspsiom 1 19, 2 u 8 3 u 7, 4 u 6 noposuy (1o 7! Kax10ro Buja). SHAYUT B
MUTOre OCTAJIOCH UMCJIO HaduHalomeecs Ha b4 u 56 npudem repBoe HanbOJIbIIee
cpei HauMHaIomMMXces Ha 54, a BTopoe HauMeHbIlee cpejii HaunHaIoMnuXces Ha 00.

OTBeT:549876321 n 561234789,

3. Ileta n Baca mo ouepeu 3aKkpammmBaloT 10 JiBe KJIeTKH Ha moJiocke 1 x 2010,
[Terst xouer, 4TOOBI PACCTOSIHUST MEXKJY JBYMsi OTMEYEHHBIMU MM 38 OJUH XOJI
KJeTkamu He noBropstiuch. Cmoxker jm Bacs emy nomemars? (11epBbIM XOAUT
[lers1, urpa 3aKaHIUBAETCS KOTJIA BCE KJIETKHU MOJIOCKU 3aKPAIIECHb)

Pemtenwne [Iycrs [leTs KaxkibiM ¢CBOMM XOJI0M OyJeT oTMedaTh caMoe DOJIbIIOEe
13 PACCTOSHUI KOTOPOE OH MOXKET OTMETUTH (CaMylo JIEBYIO M CAMYIO [IPABYIO U3
ere He OTMEUYEeHHbIX KJIeToK). Hepes xo Bacu MakcumaibHOE pacCTOSTHHE KOTO-
poe MOXKEeT OTMEeTUTD [leTst yMeHbIUTCsA, & 3HAYUT BCe ero OTMeUeHHbIE paCCTOsI-
HUsI CTPOTO YOBIBAIOT, a CJICIOBATEILHO Pa3JIMIHbI.

OTBeT: He cMOXKerT.

4. Ha nnockom posrom moJie pactyT 4 nepesa: A, B, B u I'. Ilo mosio mpoxoaur
psIMas Jopora. 3eMJIeyCTPOUTE b YCTaHOBUII Ha, JIopore 8 cToi00B 1 Ha KaXKI0M
npukpenuyi TabJindaKy, Ha KOTOPO IMepevunc/ieHbl UMEHa JIEPEBbEB, MPUYEM T1ep-
BbIM yKa3aHO OJivKajiliiee, BTOPbIM - BTOPOE 110 yjaJjieHHOCTH u T.j1. JJokaxkure,
YTO HAUIYyTCs JIBa, CTOJI0a ¢ OJIMHAKOBLIMU TaOJMIKAMU.



Pemenue [lis kaxk 10 maphl 1epeBbEB PACCMOTPUM WX CEPEJIWHHBIN MePIeH-
JIMKYJISAP, Bcero nojydautces 6 npsimbix. Karkjiasi u3 HUX Hepecekaer JIopory He
OoJiee UeM B OJIHOM TOUKE, TaKUM OOPA30M STUMHU TOUKAMU MEPECeUEHUs JTOPOra
pasbuBaeTcs Ha He Oosiee eM 7 ydacTKoOB ( He HoJiee 5 OTPE3KOB U mapa Jrydeil).
[To npunnuny Jdupuxsie kakue-To 2 ctojiba momajyT B ojiuH ydacTok. ITokakem,
91O TAOJMYKKA Ha HUX coBHajaior. JleficTBUTe)IbHO OHU OJHOBPEMEHHO JIeXKaT B
OJIHOM IOJIYILJIOCKOCTH OTHOCHUTEJIBHO JII0OOOr0 M3 PAaCCMaTPUBAEMbBIX CepeJIMHHBIX
MePTIeHINKYISTPOB. SHATUT JJIsT JIIOOOH Taphl JIepeBheB OJIMKAWIINM K cTOJI0aM
OyJieT OJIHO M TO XKe U3 9TUX JIBYX(TaK KaK paccMaTpUBAEMble HOJLYIIIIOCKOCTH siB-
asiiorest 'MT, rakux 9To 110 0OIHOTO U3 jiepeBbeB Osmke deMm Jio jipyroro). Torya
Ha [IEPBOM MecCTe B TabJIMUYKaX HAIIMCAHO OJHO M TO K€, aHAJOI'MIHO Ha BTOPOM,
TPEThEM W YEeTBEPTOM TOXKE.

5. Ksajparnasi crpana 2000 x 2000 kM pazdura Ha LPSIMOYIOJbHBIE 00J1aCTH
100 x 200 kM. ObsacT OObSBUIN HE3aBUCHUMOCTDb, M KaKjas Iapa o0JacTeif,
MMEIOIIIX ODIINi yIaCTOK TPAHWIIHI, TOCTPOWJIA HA JBOWX OJHY TaMoxkHI0. Kakoe
HaMOOJIBIIEe TUCIO TAMOXKEH MOIJIO ObITh HOCTPOEHO?

Pemienne Buecto nannoro oobekTa pacemorpuM kpagpatnk 20 X 20 ¢ rpanu-
1eil U3 eIMHUYHBIX CIIMYEK pa3bUThIi Ha JOMUHOMIKY 1 X 2 CIIMYKaMHU-IIePErOPOJIKAMMU.
Hueao TaMoyKeH paBHO KOJMYECTBY COCEJICTB MEXK Iy jgoMuHommKamu. Ho kosm-
YeCTBO COCEJICTB HE MPEBOCXOJUT YNCIa ClUYeK BHyTpu. Ecinm BHYyTpb KaxKjoi
JIOMUHOIIIKHU JIOOABUTDH 110 CIIMYKE TO OH IOJIyUUTCs KBaJpaT Pa3OUTLINA Ha eJu-
HUYHBIE KBaJpaTuku, B KoropoM 2 - (20 - 19) = 760 crimuex. Hucsio jpobaBjieHHbIx
CIIUYEK PABHO YUCJY JIOMUHOIIEK, TO €CTh OHO PABHO Q%ﬂ = 200, 3nauuT, BHavYaIe
obuto 760 — 200 = 560 cnuuek. 3uagyut Bcero He MeHee 560 TamoxkeH. Ilpuuem
PaBEHCTBO JIOCTUIAETCs B CIydae Korja Jitobas rpaHulla sABJSeTCs CIIMIKOI.

3ameTnm, 9TO B KBaJpaTe pa3OMTOM Ha JOMUHOIIKW €CTh BCEr/a KBaJPaTHK
2 X 2 mu3 jByXx JoMuHOIIEK. B camMom jesie, IpeonoKuM, 9TO 9TO HE TakK, TO-
IJIa, PACCMOTPHUM JIOMUHOIIKY B BEPXHEM JIEBOM yIJIe, TOTJIa JOJIbIIe OJHO3HATHO
OIIpeIesIIeTCsI MOKPBITHE IJIABHON JUATrOHAJM COJIEpPIKAIel 9TOT YroJ; IOy IuM
IPOTHBOPEYHE C MOKPBHITHEM HUXKHETO MPABOr0O yIuia). SHAYUT TAMOXKEH XOTs Obl
Ha OJIHY MEHbIIIe YHUCJa CIUYEK BHYTPH, TaK KaK JIBe JOMUHOIIKHK IpaHUYAT 10
JIBYM CIIMYKaM a He II0 OJIHO, TO ecTh TaMoyKeH He Oosbiie 559. [Ipumep Ha 559
HUKE.



6. B somykiaom nsruyroasinke ABCDE rouku K, L, M, N, O sBasiioTcst ce-
pegunamu cropon AB, BC, CD, DE w EA coorsercrenno. Jokaxkure, uTo jijiu-
ra 3aMkHyToil tjomanoit K MOLN K wmenbine, uem anuna jgomanoin ACEBDA.

Pemenne PaccmorpuM IsTh aHaJOTMYHBIX HEpPaBEHCTB TpeyroybHuka KL +
LM > KM, LM + MN > LN,MN + NO > MO,NO + OK > NK,OK +
KL > OL. Cnoxus ux, nonyanm 2K L+2LM +2MN +2NO +20K > KM +
MO+OL+ LN+ N K. Pacemorpum tpeyronbuuk ABC. B nem K L —cpeisis jin-
aust, u 3uaanT 2KL=AC. Ananornano nonyaaem 2LM = BD,2MN = CE,2NO
AD,20K = EB. TlojcraBisisi 3T1 IsITh PABEHCTB B IIPEJIbILYIIEe HEPaBEHCTBO
nonyanm AC'+ BD +CE+ AD+ EB > KM + MO +OL + LN + NK- qgto
1 TpebOBAJIOCH JIOKa3aTh.

7. B nareps npuexasu 100 mkonbHUKOB. V3BecTHO, 4TO JI00OYIO T'pyIIy M3
6 TMIKOJILHUKOB MOXKHO PACCEJINTh 10 JIBYM TPEXMECTHBIM KOMHATAM TakK, 9TO B
KaykJIOil KOMHaTe BCe IIKOJbHUKKM 3HAKOMBI MeXKJy coboit. Kakoe HamMmeHbIee
JUCJIO TIap 3HAKOMBIX MOIJIO ObITH CpeJid MTKOJbLHUKOB?

Pemtenwne [locrpoum ciejytomuii rpad. Bepmmnamu OyjiyT mikosbHuku. JIBe
BEPIIMHBI COCJIMHUM PEOPOM, €CJIM COOTBETCTBYIOIIUE UM IKOJbHUKK HE 3HAKOMBI.
Ham HaJ1o y3HATH KaKOe MaKCUMaJbHOE KOJUIECTBO pebep MOXKeT OBITh B 9TOM
rpade.

[IpuBesem npumep pu koropom B 3roM rpade 100 pedbep, a UMEHHO pacCcMOT-
puM rpad B Buje mukia aiauabl 100. OrMmeruMm Jro0bie 6 BepiinH 1 pa300beM UX
Ha TPOMKH TaK, 4TO B KAXK O Oy/1yT HAYIIKE Yepe3 OJHY B IUKJIe, TOr/1a HUKAKKe
JIBE U3 OJIHON TPONKM HE COeJIMHEHbI PEOPOM.

Jokaxkem, uro B HaiieMm rpade He moxker ObiTh Oosiee 100 pebep. B natem
rpade HeT BepIINHBI CTelleHn 0oJIbIe TpeX. MHaue paccMOTpUM CJIeIYIONIYIO Ie-
CTEPKY BEPIIMH-TITKOJILHUKOB A, deThipex ee coceneit B, C, D, E n mpon3BOJIbHYIO
K. Torga no nocrpoennio rpada MKOJIBHUK A MOXKeT »KUTh B OJHOH KOMHATE
TOJBLKO ¢ K, 9TO MPOTUBOPEUUT BO3MOXKHOCTHU MOCEJIUTH UX TIO TPU YEJTOBEKA 3Ha~



KOMBIX JIpyT ¢ jgpyrom. Ilycrs ecth Bepiuna X crernenu 3, eé cocejieil 0003HAINM
yepes U, VY. Ecuu ecrb eme ase Bepmnnbl P u () OT/IMYHBIE OT 9TUX YeTbl-
pex coeJIMHEHHbIE peOPOM, TO PACCMOTPUM Ty MIECTEPKY IIKOJbHUKOB. X MOXKET
JKUTh TOJBKO ¢ P u (), KOTOpble He MOI'YT »KATh BMECTe, SHAYUT BCe pedpa mMme-
10T OJIHOI M3 CBOMX BepiuH ojHy u3 derbipex X, U, V.Y a rtak Kak cremneHb 1o
JIOKA3aHHOMY BBIIIIE y KaXKJI0f He OoJibIe TPeX TO BCEro IoJydaercs pedep He
oosibire 12<<100. Eciin ke u3 KaxkJi0ii BEpIINHBI BLIXOJIUT HE OOJIbIIIE JIBYX pedep
TOT/[A& WX BCEro He DOJIbITe % = 100.

Mbri jlokazasin, 4To He3HakoMcTB Makcumym 100, Torjia 3HAaKOMCTB MUHUMYM
% — 100 = 4950 — 100 = 4850.

8. /lokaxxure, uTo cymecTByer MHOKecTBO 13 1000 HATYypaJbHBIX UHCEN TaKOe,
YTO JIUISE JIFOOBIX YKCes @ U b U3 9TOro MHOXKECTBa, @ JeJaNTcst Ha a — b?

Penienune Byjiem crpoursb Takoit HAOOP MOCIEA0BATEILHO. 3AMETHM, YTO €CJIN
J100aBUTH K JIIOOOMY HabOPY aq, ..., A UHUCJIO Gpy1 = 0, TO yCJIOBHS JIEJIMMOCTH
MO-TIPpEeXKHEMY OyIyT BBITOJIHSITHCA. OCTaI0Ch KAK-TO TOANPABATD IOy IABITHACS
HA0OP, 4TOOBI YUC/Ia B HEM CTAJM HMOJOXKUTEIbHBL. [lonpodyeM yBeJnIuTh BCe a;
na nekoropoe unciao A. Torna yenous nenmumoctu npumyT Buj (a;,+A) - (a;i—aj).
Tak kak a; - (a; — a;), jocraTrouno, 4ro6bl A JeNUIOCH HA BCe PASHOCTH @ — G
(nuist © # 7). Iosromy B KauecTBe A MOXKHO B3siTh, HAIIPUMED, TPOU3BEJICHIE BCEX
9TUX PA3HOCTEMN.

Tem caMbIM, TIOCTPOEHUE MOYXKHO HAUaTh, HAIIPUMED, C ABYX dKces 1 u 2, a IoToM
nmoBTOpuTh 31 pa3z ciemyornyio mporeaypy: 1) mobaButh uncio 0; 2) yBeanInTh
Bee uncna nabopa na A = [[,_; [(a; — aj)|.



