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KpnTeplm OLlCHUBaAHUA BbBINNOJIHCHUA OJIUMMIINATHBIX 3anaHnﬁ
nmo MaTéeMaTHKE

Pemienne kaxaoro 3aiaHust OLIEHUBAETCS LEJIbIM yncioM 6aiioB oT 0 1o 7. OOmias
OLIEHKA 3a BECh JTall IOJIy4aeTCsl CyMMHPOBAHHEM OallZIOB IO KaXXAOMY M3 3aJaHHM.
MaxkcumansHOE KONMMYECTBO OayuIoB 32 MYHUIIMNAIBHBINA 3Tanm — 35. AbTepHATUBHBIC
crocoObl pelIeHus 3ajaun, He YYT€HHbIE COCTABUTENIIMU 33Ja4 B PEKOMEHJAIMSIX, pU
YCIIOBHM MX MPABHJIBHOCTU M KOPPEKTHOCTH TAK)Ke OLEHUBAIOTCS B MMOJIHOM Mepe. Hinke
IPEJCTABIIEHA O0IIAsl CXeMa OLIEHUBAHUS PEIICHU.

baubl IIpaBWIBHOCTH (OIIMOOYHOCTH) pellIeHusl
7 ITonHOE BEpHOE pELICHHUE.
Bepnoe pemenne. IMeroTcst HeOobIuEe HETOYETHI, B IIEJIOM HE
6-7 BIIMSIOIIME Ha PEIICHHUE.

Pemenue coaepKuT He3HAYUTEIIBHBIE OMTUOKH, TIPOOECITHI B
00OCHOBaHHMSIX, HO B IICJIOM BEPHO U MOXKET CTaTh IMOJIHOCTHIO

5-6 NPAaBHJIBLHBIM TIOCJIC HEOOJBINX UCITPABICHUH HITU TOTIOJTHCHUH.
BepHo paccmoTpen ouH U3 IByX (00see CII0KHBIN) CYIeCTBEHHBIX
4 CITy4aeB.

Jloka3aHbl BCTIOMOTATEIIBHBIC YTBEPXKICHUS, TOMOTAIOIIHE B

2-3 pEIICHUY 3a1a4yu.

PaccMoOTpeHbI OT/ieIbHBIC BaXKHBIC CTy9Yad MPH OTCYTCTBHH PEIICHUS
1 (v ipu OMIMOOYHOM PEIICHUN).

0 Pemenne HeBepHOE, MPOJABMKCHHS OTCYTCTBYIOT.

0 Penienue oTCyTCTBYET.

BricTaBienne npemuanbHbIX OayuioB (OIlEHKa 3a 3ajaHue Oonee 7 OayioB) Ha
MYHUIUTIAIIEHOM 3Tare He J0IMyCKaeTcs.

Henonmyctumo cHsiTue OaiiioB 3a TO, YTO pPEIICHUE CIUIIKOM JJIUHHOE, W 3a TO,
YTO pElIeHHE MKOJIbHUKA OTIMYAeTCS OT MPHUBEIECHHOTO B METOAMUYECKUX pa3paboTKax
WINA OT APYTUX PEIIeHUH, U3BECTHBIX JKIOPH; TPU MPOBEPKE pabOThl BA)KHO BHUKHYTH B
JIOTHKY PacCyXJICHHH y4acTHUKA, OLEHUTh CTENCHb €€ MPAaBUIbHOCTHU U MOJHOTHI.

OnumnuanHas paboTa HE SBISETCS KOHTPOJBHOW pPabOTOM ydacTHHKA, MOITOMY
ro0ble HCIIpaBiIeHUs B paboTe, B TOM YHCJIE 3a4epKHUBAHNE paHee HAIMMCAHHOTO TEKCTa,
HE SIBJISIFOTCS OCHOBAHUEM ISl CHATHSI 0aJlsIOB; HEIOMYCTUMO CHATHE OaioB B paboTe 3a
HEaKKypaTHOCTh 3alUCH PEIICHUH NP €€ BBHIIIOTHEHHH.

bannbl He BBICTABIAIOTCA «3a CTapaHHE y4YacTHHKa», B TOM YHCIIE 3a 3allUCh B
pabore OonblIOro Mo o0bEMYy TEKCTa, HE COJEpXKAIlero MPOABUKEHUI B pElICHUU
3a7aun.

[ToGepurensiMu  oNMMMIIUAABI B OJHOM Tapayieli MOTYT CTaThb HECKOJBKO

YYaCTHHMKOB, HaOpaBIIre Hanboblee KOJIMUECTBO OaIOB.
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OTBeTBI K pelICHUA.

3amanne 1.

B noazemenbe y rHOMOB B ofH psfl cToAT 2016 CyHAYKOB ¢ COKPOBHILIAMU: HEKOTOPBIE U3 HUX
3aKpbIThl, HEKOTOpble — OTKPBITH. ['HOM 1o umenu OTKpbIBall HPOXOJUT BAOJIL psla U
OTKPBIBAET KaXKJIbIM CYHIIYK, KOTOPBII 10 3TOr0 OBbLI 3aKPBIT. 3aT€M THOM 110 UMEHH 3aKpbiBaii
MOJXOJUT K KaKJOMY BTOPOMY CYHAYKY U , €CIIM OH OTKPHIT, 3aKpbiBaeT ero. [lorom rHom
OTKpbIBall MOJAXOAUT K KAKJIOMY TPETHEMY CYHAYKY, U €CIIU OH 3aKpPbIT, OTKPBIBAET €r0. 3aTeM
THOM 3aKpbIBail MOJXOIUT K KaXKJI0MYy YETBEPTOMY CYHIYKY U, €CIIU OH OTKPBIT, 3aKPBIBACT €ro
u Tak jganee. Bcero rHombl 3akpeiBait u OtkpbiBail caenanu 2016 mpoxooB BIONb psija.
CKOJIBKO CYHIYKOB OKaXYyTCsI IOCJIE BCErO 3TOTO 3aKPBITHIMU?

Omeem: 1008.
Pemenue.

[TockonpKy Bce HEUETHBIE CYHAYKH TOCJE MEPBOTO MPOXOJa ObUIM OTKPHITHIMH, a
rHOM 3akpblBall K HUM HE IPUKACAETCS, TO OHM OCTAHYTCS OTKPBITBIMU. A YETHbBIC
CYHIYKA THOM 3aKpbIBail, HHTEPECYIONIUNCS TOJBKO CYHIYKaMU C YETHBIMU HOMEpPAMHU,
BCE 3aKpOET, TaK KaK WX OH MOCETHUT MOCIeTHUM. TakuM oOpa3oM, OTBETOM Ha BOIMPOC
3aja4n OyAeT KOJIMUeCTBO YETHBIX uncen B Habope 1,2,3,...2016.

3amanne 2.

B necstTuuHOW 3amuMcu HATypaJibHOTO YHCJA, COCTOAMIEH TONbKO W3 mudpp 4 u 5,
KonuuecTBo 1upp 5 HeweTHOo W Ha 17 Oonbie konuuectBa uudp 4. Haligute Bce
BO3MOXXHBIE€ OCTATKH OT AEJIEHUsI 3TOTO YUCIO Ha 9.

Omeem: 4.
Penrenue.

ITycte N — HaTypanbHOE YMCIIO U3 yCJIOBUS 3aJadyd. M3 ycloBUS BBITEKAET, YTO
KOJIMYecTBO 4eTBEPOK B yuciie N paBHO 2M, a KOIMYECTBO NATEPOK paBHO 2M+17. Tak
kak cymma nugp uucna N paBaa 4-2m + 5(2m+17)=18m+5-17, a octaTok NpH JEICHUU
Ha 9 HaTypalbHOIrO YKCIIa PaBEH OCTAaTKy MpHU AeJIEHUU Ha 9 CyMMbl ero mudp, To 3TOT
OCTaTOK paBEH OCTaTKy OT JejieHuss Ha 9 umcna 5-17=85. Ilpu neneHunm B ocTaTke
nosryqyaercs 4.



3amanne 3.

Haiitu yriel TpeyrojgbHUKa, €CIM HU3BECTHO, YTO CEpelMHa OJAHOW W3 €ro OMCCEKTPHUC
ABJISIETCS. CEPEIMHONM OTpPE3Ka, COCAMHSIONIETO OCHOBAHMS BBICOTHI M MEIHMAHBI,
MPOBEJICHHBIX U3 JBYX JPYTHX BEPIIMH TPEYTOJbHUKA.

Omeem:60°, 60°, 60°.

Pewienue.

[Tycte N — cepeamna Ouccektpucst BL , AH u CM
COOTBETCTBEHHO BBICOTAa U MeauaHa TpeyroibHuka ABC
(puc.1). Torma BMLH - mnapannenorpamMm (IuaroHaiu
ML H JeNATCS ~ TOYKOM  mepecedeHust  momonam).  [lpsimas,
' OpOXOASAIIAsl Yepe3 CepenuHy CTOPOHBI, MapauIeIbHON
OCHOBAHUIO TPEYyroJIbHUKA, SIBJICTCS cpenHei
) .~ JmHuei. ITootomy ML — cpennss muaus tpeyronsnuka BAC,
To ecth Touka L — cepequna AC. Torma m LH — cpemuss
nuHus Tpeyroiabauka ABC.

B

Puc.1. 3naunt, Ouccektpuca BL u Beicora AH sBisitorcs Takxke
meaunanamu Tpeyroabauka ABC. Crnemoatensno, AB=BC,
BA=AC u tpeyronsank ABC —paBHOCTOpOHHHUIA.
3ananue 4.

Hazosem «CrioHOmoTaMoM» Takyro MaxMaTHYIO GUTYPY, KOTOpas MOKET XOJIUTh U KaK CJIOH, U
KaK KOHb, IIPUYEM, €CIIA CIOHOMOTaM CAENA XOJ KaK KOHb, TO CIEAYIOIIMM XOJOM OH JOJIKEH
MOMTH KaK CJIOH; €CJIM XK€ OH CIeJal XOJl KaK CJIOH, TO CIEAYIOIIHUM XOJIOM OH JIOJKEH MOWTH
KaKk KOHb. MOXET JIM CIIOHOIOTaM OOOMTH KJIETKM HOCKH 5X5, MOObIBaB Ha Ka)KIOHW KIIETKE
POBHO IO OJHOMY pa3y, U IpPHU 3TOM 3aKOHYUTHh OO0XOJ] Ha KJIETKe, COCETHEHl MO CTOpOHE C
KIeTKOH Hadama o60xoma? (CimoH B maxmaTax XOAWT TOJBKO IO JAuWaroHamd. JInHuu
NEepEMENICHUs] — JIMHHUS W3 KJIETOK OJHOIO IIBETa, PACIOJI0KEHHBIX HaMCKOocoK. KoHb B
nraxMaTtax XoauT OykBoW «['»: cHayala JBMKETCS Ha JBE KJIETKH B OJHOM HAIPaBICHUU —
BBEpX, BHU3, BIIPABO HJIMA BJIEBO, — @ 3aT€M IMOBOPAYMBAET Ha OJIHY KJIETKY BOOK, MO TIPSIMBIM

YTJIOM).
Omegem: ne moscem.

Penrenue.

PaccMoTpuM maxMaTHYIO pacKpackKy Hallled JOCKU. 3aMEeTHM, YTO TOCJe X0/1a KakK
CIIOH  CJIOHOMOTAaM II0MaaaeT B KJIETKY TOrO JK€ I[BeTa, a IOoCie XO0Ja KaK KOHb
CJIIOHOIIOTaM TIOMajJaeT B KIETKY Jpyroro IBera. IlycTh s  ONpeneieHHOCTH
CIIOHOIIOTaM Ha4YMHAeT 00X0J ¢ YepHOH KIeTKH. Bo3MokHBI aBa ciydas. Ecnm
CIIOHOITOTaM HaYMHAET XOJIUTh KaK CIIOH, TO IBETa KJIECTOK OYAYT MEHATHCS CIIEAYIOIINM
obpazom: 4—4-6-060-49-9-6-0-94-4-6-060-49-9-6-06-4-94—-06-0—-u-—
y—0—-0—mu.



Ecnu jxe cioHOmOTaM HAaYMHAET XOAWUTH KaK KOHb, TO I[BETa KJIETOK OyAyT MEHATHCS
cienyromum oopazom: 4—6-6-4-4-06-0-49-9-0-0-4-94-6—-06-4—u—0
—-06-4-—494-0-0—49—mu.

W B TOM u B IpyroM ciiydae CIOHOMOTaM JOJDKEH 3aKOHYUTH MYTh B KJIETKE TOTO JKE
I[BETA, YTO M KIETKa Havyaja 00xoja. A Tak Kak COCeHHE KIETKA MMEIOT pa3HbIe IIBETA,
TO 3aKOHYHUTH 00XO0]] B COCETHEN KIETKE CIOHOTIOTaM HE CMOXKET.

3ajanue 5.

Mama u Caiia urparoT B CIEAYIONIYIO UTPY. Y HUX €CTh JBE KOPOOKHU C keToHamu. B
oHOM u3 HuX Jexar 20 xeToHoB, a B apyroil — 100 xetoHoB. XonaT 1mo ouepeau. 3a
OJIMH XOJl paspemraercst OO B3ATh U3 000 KOPOOKM OAMH KETOH, JIMOO B3SITh U3
0001 KopoOku 2 xetoHa. [IpourpsiBaeT TOT, KTO HE MOXKET cIenaTh Xxoa. Mara Xxoaut
nepBoii. CmoxeT i Mara BEIUTpaTh B 9TOH UTpe He3aBUCUMO OT x010B Carm?

Omeem. Maia MOKET BBIUTPATh IIPU ONPEIAEICHHON CTPATETUN UTPBI.

Pemenue.

Maria BeIMTpaeT, €ciu Mocje ee Xoaa B KOpoOKax He OCTaHETCs KETOHOB. Onuiiem
BBIMTPBIIIHYIO cTpateruto Mamu. IlepBeiM xoqoM oHa OepeT U3 BTOpPOM KOpOOKH 2
JKETOHA, a Janbllie JOOWMBAaeTCs TOTO, YTOOBI IMOCHEe KakIoro e XoJa pa3HOCTh
KOJIMUECTBa XETOHOB B KOpoOkax nemwiack Ha 3. Torma mocne kaxmoro xona Caru
Pa3HOCTh KOJIMYECTBA KETOHOB B KOPOOKax He OyAeT NenuThes Ha 3 (B YaCTHOCTH, YHCIIO
YKETOHOB B KOPOOKax OyAeT pa3HbIM), IOCKOIBKY OHA OYJeT MEHIThCS Ha 1 win Ha 2.

[Tokaxxem, xkak Marie HOOUTBCA TOTO, YTOOBI TMOCJE KaXJOro €€ Xo/a Pa3sHOCTh
KOJINYECTBA JKETOHOB B KopoOkax aemwiack Ha 3. Ilocne mepBoro e€ xoma pa3HOCTB
paBua 98 — 20=78 . ITycTh nocine xoxa Camu B KOpoOkax ocranochk a u b xeronos (a >
b,a—b=3k+d,d=1wumd=2). Torna Mare g0cTaTto4Ho B3aTh 0 XETOHOB U3
0001 KOpoOKH. A Tak KaKk CyMMapHO€ YHCJIO >KETOHOB B KOPOOKax MOcCje KaxJaoro
X0Jla YMEHBIIIAETCs, TO TMOCJIe KaKOro-To Xoaa Mamm B 00enx KOpoOKax HE OCTaHETCS
KETOHOB U OHA BHIMTPAET.



