JleHmHIpagcKas 0071acTh
Bcepoccuiickag ouMnonaga MIKOJbLHUKOB II0 MaTEMaTHKe
MynuuyunaasvHouiti aman
2021-2022 y4.rof,
5 KJ1acc

1. Pazpe:xbre purypy, mokazaHHyo Ha pHCYHKe, HA TPU YACTH, OJUHAKOBHIE U 1O (opme, 1
o TLI0TIAIM. Pa3pes3bl TpOBOAATCS 1O JTUHUSIM CETKH.

2. JIudr mogaumaercss ¢ lro ma 8it sraxk 3a 56 cekyHa. CKOJIBKO BpeMeHH HYKHO, YTOOBI
NOIHSITHCST Ha dToM Jimpre Ha 10i sTax?

3. Basumm Tpu ABy3HAYHBIX YHCIA, OAHO W3 KOTOPHIX HadWHaeTcs Ha nudpy 6, apyroe Ha
mudpy 7, tperbe Ha 1udpy 8. Ecim clIoKuTh 3TH 4YHCIa MONAPHO, TO B OIHOM CJIydae
noyanTea 167, B ABYX APYTUX — JABa PA3TUIHBIX TPEX3HAUHBIX YUCTIA, HAUMHAIONIIXCS Ha
14. Haiimure 3TN ABYy3HAYHBIE TUCTA.

4. Ha nyomake B JIByX KydKax JiexkKaT KaMemku. B mepsoit 72 kamernika, Bo BTOpoit — 60
kaMemkoB. Ilers u Baca urpator B urpy. Onu mo odepean 6epyT m000e KOTUIECTBO Ka-
METITKOB U3 OJIHOI KYUYKH M0 CBOEMY BBIOOpY. BuIMTpBIBaeT TOT, KTO 3abupaer mocaIeTHuit
KaMerek ¢ momaaku. [Iponyckars xoa we paszpemniaercs. [lepsoim xoaut [lers. Moxker
JIN OH TaK CIJIAHUPOBATH CBOW XOJbI, 9TOOBI BHIUTPATH?

5. Apxumenar COCTOUT U3 TPeX OCTPOBOB, KOTOpBIe Ha3bIBawTCs Jlecnoit, Ckamncroiit u Ka-
MenHubIii. Ecan npomasith ot Jlecroro k Ckammcromy, a 3arem, 6e3 octaHoBKH, 0T CKaJm-
croro kK Kamennomy, To nmorpebdyercs Ha 6 4acoB 00JibIlle, YeM Ha TJIaBaHue oT JIecHOro kK
Kamennomy manpsivyto. Ecau npomisits ot Ckanncroro k Kamvennomy, a 3arem, 6e3 octa-
HOBKH, OT Kamennoro K Jlecuomy, To morpebyerca uHa 10 9acoB OoJibIe, YeM Ha MLJIABAHUE
ot Ckasmucroro K Jlecmomy nampgamyio. CKOJBKO 9acoB 3aHUMAeT MiaBaHue oT CKaIucToro
k Kamennomy wanpsmyo?

6. CumeHbs Kapycead OKpallleHbl B I[BeTa: 7 CHAEHMI — B KpacHBI, 7 — B 3eJeHbId, 7 — B
cunnit. [Ipubexkana rpynma jgereit n 3aHsIa KaKHe-TO MECTa Ha TOH Kapyceau, BHIOHpas
ux ciaydaitino. CKOIBKO TOJIKHO OBLIO OBITH JeTeill B rpyIine, 9TOOBI CPeIr HIUX 00sI3aTeIhHO
HAIIJIOCH TPU YeJI0BEKa, KOTOPHIM JIOCTAHYTCS CHIEHBS TPEX PA3HBIX IIBETOB?

ITpodoastcumenvrocms eunosnenus 3adanut — 3 acmporomuneckur waca (180 munym,).
Maxcumanvroe xoruvwecmso 6asnos 3a Kaxcoyro 3adaywy — 7 barnos. Umozo 42 basnra 36 ece
3adanue.

He 3abydvme obocrosamsv ceou pewenusn 3adar!
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1. B durype, coctaBmeHHOil U3 CHUUEK, MEPEJTOKUTE TPH CHUUKHA TaK, YTOOBI HOJTYUHIOCDH
TPHU PABHBIX KBaJpaTa.

@ @
® @
@ S

2. Cesepyc CHerr HaHascsg Ha paboTy B XOrBapTC Ha CPOK 1 roi, ¢ yrOBOPOM MOJTYYUTH B
kKauecTBe omnaaTel Bommeonsiit Korenr u 4900 ramreonos. OpHako, orpaboTaB 7 MecAIeB,
OH pa30opBaJl KOHTPAKT, MOJYUHUB 3a BBIIOJTHEHHYIO padory Bomameodnwrit Korenr um 1900
rasteonoB. CKOIBKO TasaeonoB cronsa Bommebnnrit Koren?

3. B umcne 2345 nepecraBuiu mudphl, 1 Kaxkaas mudpa okazaaach He Ha cBoeM Mecte. [lo-
JIVIEHHOE YHCJIO CJOYKWJIN C UCXOAHBIM. B cymMme MoJiydauaoch 4eTHoe YUCI0, Bce Hudph
KOTOpOro pasnvubl. Haiiiure mojryuennoe 9uco.

4. Ilera u Bacga urpatot B urpy. Onu no odepean nunryT mudpol 13-TH 3HATHOTO YUCTA, TTPH-
NUCHIBas MO OJHON 1udpe ciieBa wian cripaba K yke HamucanubiM. [lepsoim [Ters murrer
cBoio 1udpy, 3areM ojany nudpy numer Bacs, n T.;1. Hosb ciieBa npunucsiBaTh He paspe-
maetcd. Ecnn nmomydennoe 13-Tu 3HaYHOE YHUCIO0 He NMequTcesd Ha 9, To BHIUTpbIBaeT Bacd.
Ecmm nmony4uennoe umncio aenutcda #a 9, To BeUrpsiBaeT [lera. KTo m3 Hux BuIUrpaer mpn
NPABUJIBHON UIPe, U KaK OH JoJMKeH urparh?! (IIpasusvhas uzpa cocmoum 6 mom, 4mo
u2poK NPUIYMHLEAEM NAGH, GHINOAHEHUE KOMOPO20 2GPAHMUPYEM eMY N0bEY HE3ABUCUMO
om £0do8 conepruKa.)

5. B cany ectb cBobomnas miomanab 68 KB. MeTpoB. MOKHO MOCAJTUTH KYCTBI CMOPOIUHBI,
KPBIYKOBHUKA, MaJuHbl. OJHOMY KYCTYy CMOPOJMHBI HYZKHO 8 KB M, OJJHOMY KYCTY KPbI-
JKOBHUKA HYKHO 4 KB M, OJIHOMY KycTy MaJjuubl — 5 KB M. [Ipomaxka sroj mpunocut 10
TYTPUKOB C OJTHOTO KYCTa CMOPOJUHBI, 3 TYIPUKA C OJHOTO KYCTa KPBIXKOBHUKA, 8 TYTpH-
KOB C OJTHOTO KycTa MaJuHBI. CKOTBKO U KAKUX KYCTOB HYKHO MOCATATH, YTOOBI MOJTYUUTH
HanboIbIInuil 10X01 7

6. B kmerkax kBajapara 4 X 4 crogar Peimapm um JIxKenpl. Kaxkapiii u3 Hux ckasan dpasy
"B cocemHUX KJeTKaX cTodT oauu JIxkers’. Kakoe mambosbliiee M HAUMEHbBIIee KOJIHYE-
ctBo Primapeii Moro croath B KaeTkax KBajpata? Pwimaph Bcerma MpOU3HOCHT BEPHOE
yTBepKIeHune, JI2Ker Bcerna mpou3HOCUT HeBepHOe yTBep:kaenne. COCeTHUMI CIUTAIOTCS
KJIETKW, UMEOIIre ODIIie TOYKN 10 CTOPOHe WJIN 110 YIJIy, T.e. 0 BePTHKAJIN, TOPU30HTAIN,
JTUATOHAJIA.

IIpodoasicumenvrocms eunosnerus 3adanuti — 3 acmponomuueckus waca (180 munym,).
Maxcumanvroe xoruwecmso 6asnoe 3a Kaxcoyro 3adaywy — 7 barnros. Umozo 42 barnra 36 ece
3adanue.

He 3abydvme obocrosamdv ceou pewenusn 3adar!
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1. Hapucyiite BoceMb OTPE3KOB TaK, YTOOBI KaxKIbIIl OTPE30K Mepecekas pOBHO TPH OTPe3Ka,
1 HUKAaKWe TPH OTpe3Ka He IMepeceKaanuch Obl B OJHON Touke. [lepecedenune mpoucxoguT BO
BHYTPEHHUX TOYKAX, COEIMHEHATH OTPE3KH B BepIINHAX He Pa3perraeTcs.

2. Ha Hosoroguem mpa3aHUKe MIKOJbHUKHA OPTaHU30BATN UTPY-O00MEH: eCJIi UM JaBATH MATh
MaHIAPUHOB, TO OHU MEHSITH UX HA TPHU XJIOMYIIKH U KOH(METY, a eCJIi UM TaBaJU JIBe XJI0-
HyTIKW, TO OHU MEHSIJIN UX Tpu MaHgapuna u Koudety. lex Mopos3 Hecko/IbKO pa3 chirpaJi
C HUMU B 3Ty Urpy u nojyuusa Bcero 50 kouder. M3navanbuo y Hero 6611 ¢ cO00 TOTHKO
MENIOK C MaHJapWHAMH, TOCTe BCeX OOMEHOB y HEro He OCTAJ0Ch HU OIHOIl XJIOIYIITKH.
Ckonbko mangapunos oraaa dex Mopos geram?

3. IIpo marypajbHOE YeTHOE YUCI0 N U3BECTHO, YTO €CJIM OHO JEJUTCS HA IMIPOCTOE YUCTO P,
TO yucjao n — 1 geaurcesd wa yucsao p — 1. Jlokaxkure, 9T0 n MOXKeT OBITH TOJHKO CTEINEeHbIO
JIBOMKMU.

4. Typuct mporesr Mo BceMm JOPO’KKaM mapKa, PoiiIst Mo KazK, 10l POBHO JBa pa3a. CaJl0BHUK
TOBOPUT, UTO TOPOKKHU MAPKA HeJIb3d 000HTH, MPOiijId Mo KayK10# pOBHO ouH pa3. Moxer
JIN CYIECTBOBATH TaKOil mapk?

5. B kyuke 111 kamenikoB. [lerst u Bacst urpator B urpy: onu mno odepegan 0epyT U3 Ky4IKH
CKOJTBKO-HUOY/Ib KaMEITKOB, HO He Oosbine 9. [TpomyckaTh X0/ He paspernaercs. Boiurpoi-
BaeT TOT, KTO BO3bMeT nociennnii kameniek. [Tlepoim xomut [lersa. KTo u3 Hux BRIUTpaeT
P TPABWILHOW UT'Pe, U KaK OH JO0JIXKeH UTPATh?!

6. CKOJIBKO CYIIECTBYET MIECTU3IHAYHBIX YHCET, B KOTOPBIX YeTHIPE MO UAYTIHe (D PHI
obpazytor unciao 20217

IIpodossicumenvrocmo evinosnenus zadanut — 235 munym.

Maxcumanvroe Koaunwecmeo basros 3a kaxcoyo sadayvy — 7 barros. Umozo 42 basnra 3a éce
3adarue.

He 3a6y0dvme obochosams ceou pewenus 3aday!
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1. CymiecTByIOT JI YeThIpe pa3IudHbIX HATYPAJTbHBIX UUCIA a, b, ¢, d TaKHUX, UITO TUCIA
a? + 2cd + b* u ¢ + 2ab + d? apngioTea KBaJpaTaMH HATYPATbHBIX dmcesn?

2. Nmeercst jiecaTu3HaYHOE YHCJIO, JJIsI 3alMCH KOTOPOT'O MCIIOJIb30BaHbI BCE JeCATh Mudp,
Ipu 3TOM HOJb HE CTOUT Ha mepBoM Mecte. [ludpsr 3T0oro Wmera nepenucanm B oOpat-
HOM TIOPSIJIKE U MOJTYYEHHYIO MOCJIEI0OBATETHHOCTD MMPUITHCATIH CIIPaBa K MePBOHAYATHLHOMY
qucyy. /lokazkure, 9TO TMOJIYUHUBIIEeCs JBaJIIIATH3HAYHOE YHCJIO JeauTcs Ha 99.

3. Jlana oKpyzxKHOCTH ¢ meHTpoM B Touke O u pamguycom R. Ha oKpyKHOCTH OTMETHIH IBe

1
toukun A u B tak, uro ZAOB = 20°. [lokaxkure, uro AB > §R'

4. Ograxkapl KoMaHaa Preinapeit 1 komanga JI>Kermos BCTPETHINCH B MapKe W PENTiIn MoKa-
TaThCS HAa KPYroBoii Kapycesn, BMemntaorieii 40 genosek (Kapyceanv "Ilenoura”, na komopot
ece cudam dpyz 3a dpyzom). Korma oHI paccennch, KasKblii YBUET JBOUX, OJHOTO BIle-
pean cedst, IPyroro 3a coboii, n ckazaa: "Xors Obl OMWH U3 CHIANINX BIEPEIN MeHS WIN
C3aIM MeHsl MPUHAIIEKUT K Moeit komarae". OQH0 MecTo oKa3aaoch CBOOOIHBIM, W OHU
no3pasn eme oxnoro JIxkema. Dror Jlxkern ckasaa: "Bmecre co MHOI MBI MOXKeM pacrio-
JIOKATHCSA HA KapyCead Tak, YTOOBI 3TO MPAaBHJIO CHOBA OBLIO BBIMOIHEHO". VI3 CKOTLKH
4eI0BEeK COCTosIa KoMauaa Poinapeit? (Puuyaps ecezda 206opum npaedy, Jlocey ecezda
2060pum Henpasdy. )

5. Nmeercs 12 MOTOKUTENBHBIX BeIIeCTBEHHBIX Yuces. VI3BecTHO, UTO OTHOIIEHHE JTIOOBIX
JIBYX YHCET U3 9TOT0 HADOpa He MPeBOCXOAUT dnucaa 2. JIoKaxKuTe, ITO UX MOXKHO pa3dUThH
Ha, TTeCTh Map TakK, YTO eCJW BBIYUCJUTH CyMMBI YHCeJ B KaykJo#l Tmape, TO OTHOIEHUE

JOOBIX JABYX W3 TOJYYEHHBIX MIECTH CYMM He OyJIeT TPeBOCXOIUTH >

IIpodonsrcumenvrocmo eunosnenud 3adanutd — 235 munym.

Maxcumanvroe xoasuvecmeo 6aanros 3a xasicoyro zadaywy — 7 baaros. Umozo 35 barnros 3a ece
3adarue.

He 3abydvme obocrosamnv ceéou pewenusn 3adar!
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1. Onpra mpoexaja W3 TOpoja Ha a4y Ha TaKCH C Iepecajkoil B mocenke. V3 ropoma 10
noceaka oHa exana Ha “Takcum-A”, u 3ammarTmia 3a moe3aky u3 pacdera 6 pyd 3a kM. 13
moceJiKa JI0 Ja4ud oHa exasa Ha ~“Takcu-bB” m 3ammarmia 3a moe3aky u3 pacdera 4 pyo 3a
kM. Ha cremyrommit genn Osbra exasia odpatHo, n 006e (DUPMBI TAKCH TTOMEHSLIH Tapud
— "Takcn-A” 3a MOE3IKY OT MOCEJKa 0 ropoja B3sio 1o 3 pyd 3a kM, "Takcu-B” B3s110
3a MOe3JKy OT jAaqn 70 noceska 1mo 10 pyd 3a kM. Ouibra HacumTasia, 9To Ha BTOPOIi /1€HD
oHa 3amnaTuaa poBHo Ha 100 py6 menbire. Mormo in Tak ObITH? OmmaTa moe310K B TaKCH
IPOM3BOAMIACH 33 IEJI0e YUCI0 KITOMETPOB, BpeMs Ha MOcaaKy U Bbicajaky Ombra He
OTLTAYMBAJIA.

2. JlokaxKuTe HepaBEeHCTBO s JIIOOLIX BEIECTBEHHBIX d, b
a® +4b* +4b—4a +5 > 0
[Ipu Kaxux a, b BLITOTHAETCS PABEHCTBO?

3. Ha okpyxnoctn ormernyim 2021 TOUKY ¥ COCIMHUIN 9TH TOYKHA OTPE3KAMHU TaK, YTO MOJIY-
YUICS BRIMYKIbIM BOucanublil 2021-yrobHUK, pa3pe3andblil JUaroHaasIMi Ha TPeYyTOTbHI-
ku. [Ipu 5TOM HHUKaKWe JiBe JIMATOHATH HE TePeceKTUCh BO BHYTPEHHUX TOUYKAX (00ujumu
MOUKAMU PA3AUNHHLE OUARZOHANET ABAANOMCA MOALKO Gepuiunvl). JIOKaKUTe, 9T0 Cpeu
MOJIYYeHHBIX TPEYTOJbHUKOB HE MOYKET OBITH OOJIBIIE OJIHOTO OCTPOYTOJIHHOTO.

4. Jlana paBHoOeapenHas Tpamnerus. [I[poBegeHbI 1Be OKPYKHOCTH: MepBasg OKPYKHOCTb Ka-
caercst OOKOBBIX CTOPOH B BEpIIMHAX OJHOTO OCHOBAHUS TPATEIUU, BTOPasi OKPYZKHOCTH
KacaeTcss OOKOBBIX CTOPOH B BEPINUHAX JIPYTOI'0 OCHOBaHWS Tparenuu. /[maronaab Tpare-
AN TIepeceKaeTcs ¢ KaxKJI0W M3 OKPYKHOCTell, COOTBETCTBEHHO, MOJYYAIOTCS JIBE XOP/IbI.
JlokazKkuTe, 9TO 3TH XOP/IHI PABHBHI.

5. Ypasnenne 23+ pr? +qgr+r = 0, rae p, ¢, r — meable, IMeeT TPH PA3IMIHBIX IEJBIX KOPHS
x1, To, T3. JJOKaXKUTE, ITO YUCTA ¢ U T He UMEIOT ODIUX JeTUTeseii TOra n TOIBKO TOT/Ia,
KOTJIa YHCJIa B KAXK0i U3 map (1, Ta), (2, x3), (73, £1) HEe UMEIOT OOIUX JeTUTENEl.

IIpodonrsrcumenvrocmo eunosnenud 3adanutd — 235 munym.
Maxcumanvroe kosuuecmso 6anros 3a Kadstcoyio sadaywy — 7 barros. Umozo 35 bannoe 3a éce
3adarue.
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1. Nmeerca 20 g6710K, KazKaple ABa g010Ka OTINYAIOTCI O Becy He 6osee, uem Ha 40 rpaM.
Jlokazkute, ITO 3TU A0JTOKH MOYKHO Pa3/Ie/UuTh Ha JaBe Ky4uKH 1m0 10 g90710K TaK, 4TOOBI 9TH
KYy4IKI OTTHYAINCH IO Becy He Oosee, yem Ha 40 rpamm.

2. JlokazkuTe, 9TO IMpH BCEX BEIECTBEHHBIX @, b, ¢, d BBIIOTHIETCS HEPABEHCTBO
(ab+ 1)* + (cd + 1)* + (ac)* + (bd)* > 1

3. JlBe paBHBIE OKPYZKHOCTH S| U Sy KACAIOTCS U3HYTPHU OKPyzKHOCTH S B Toukax K u M.
Touka P — npou3sBosibHas TouKa okpy:kHOCTH S. Toukn () u R — Touku nepeceuenuns K P
u MP c okpyXKHOCTIMHE S U Sy cooTBeTcTBeHHO. JloKazkute, uro npsmble KM n QR
napaJiieTbHHI.

4. Kak HU3BECTHO, U3 INATHU PA3JIUYIHLIX YHUCEJI MO2KHO IIOJYYUTDH OJECATH PAa3/IMYHLIX I'PDYIII IIO
TpHU YHUCIIA. CYI_HQCTBYIOT JIA IATHb TaKUX Pa3/JIUYHBIX HATYPaJbHBIX YHUCEJ, YTO UX CYMMbL
IO TpU YHuCJIa ABJAIOTCA JECATHIO MMOCJAEIA0BaATE/IbHBIMU YACTIAMHA ]

5. Hambl qBe dyurmmn (6ce nepemernnvie u koaphuyuenmo, — eeusecmeenivie)
f(z) = 2* + az2® + ag2® + ayx + ag,  g(x) = * + bsa® + box® + by + by

U3BectHo, uTo paBeHcTBO f(x) = g(x) He BBINOTHIETCS HU MPH KAKWUX 3HaUeHHAX . [o-
KaykuTe, 9T0 paBeHcTBO f(x + 1) = g(r — 1) BuImOMHAETCST XOTST OB TIPU OTHOM 3HAYEHUT
IepeMeHHO .

IIpodossicumenvrocmo evinosnenus zadanut — 235 munym.
Maxcumanvrnoe kosuuecmso 6anros 3a Kascoyro sadavy — 7 6anrros. Umozo 35 baanoe 3a éce
sadanue.
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1. Ilpu KakuX 3HAYEHUAX @ YpABHEHHS
2 _ 2 _
4+ar+1=0 u z“+rx+a=0
HMeIOT XOTs OBl OAUH OOIIUIl KOPEeHb?!

2. B ocrpoyrosbaoMm Tpeyronbanke ABC nposenena Boicota BH u buccektpuca AP. Haii-
JIATe YTJIbI 9TOTO TPEyTrOoJbHUKA, €CJAU W3BECTHO, 9TO BOKPYT deThipexyronbunka ABPH
MOXKHO OITHCATh OKpYyxKHOCTh, u ZCPH = 20°.

3. Ilycres F(z) u G(z) — muOTrOUIeHbI cTenenn 2021. MI3BecTHO, 9TO MPU BCEX BEIECTBEHHBIX T
seinostasercs F(F(z)) = G(G(x)) u cymecTByeT Takoe BeIeCTBeHHOE THCI0 k, k # 0, 910
P BCEX BemecTBeHHBIX & Beimosnsercs F(kF(F(x))) = G(kG(G(x))). Haiigure crenenn
muorodnena F(x) — G(x).

4. BHyTpu TpeyroJbHUKA OTMETHUJIH HECKOJBKO TOYEK. TOUYKHW COeTMHWIN IIBETHBIMU OTPE3-
KaMH TaK, 9TO B KaXKJIO0H OTMedeHHOU TOUYKEe CXOIUTCS TP OTpe3Ka, W KayK7as BepIlImHa
TPeyroJbLHUKA COeIUHEHa OJHUM IBETHBIM OTPE3KOM C KAKOU-TO M3 OTMEYEeHHBIX TOYeK.
Okaszajoch, 9TO MPOBEJIEHHBIE OTPE3KN PACKPAIIEHBI B TPH I[BETA TaK, UYTO B KayKOil OTMe-
YEeHHOW TOYKe CXOAATCS TPU OTpe3Ka pas3Horo npera. /lokakure, 9TO OTPE3KH, MPOBE/IEH-
HbIe B BEPIIWHBI TPEYTOJIbHUKA, OKpaIlleHbl B pa3Hble IBeTA.

5. Ilycts S — HAGOp W3 M PA3IMIHBIX BEIECTBEHHBIX MOJIOKHUTEIbHBIX uncesn (n > 3). [o-
KayKNTe, 9T0 MaKCHUMAJIbHO BO3MOYKHOE UNCJIO PA3JIMIHBIX HATYPAJbHBIX CTEMeHeil Jucia
3, KOTOpbIe MOTYT OBITH MPEJCTABICHBI KAK CYMMa TPeX DPAa3JIUIHBIX IJTEMEHTOB S, PABHO
n—2.

Ipodonrscumenvrocmo eunosnenud 3adanutd — 235 munym.
Maxcumanvroe kosuuecmso 6anroe 3a Kascoyro sadayuy — 7 barros. Umozo 35 bannoe 3a éce
3adarue.



