CAHKT-IIETEPBYPI'CKAJSI
OJIMMIINAJIA ITHKOJIBHMUKOB 2019 roaa IIO MATEMATUKE
I TyP. 6 KJIACC.

1. Tabmauma 10 x 10 3amoanena uncaamu ot 1 ;10 100: B mepBoii cTpoke
cJleBa HAITPaBO BBINICAHBI uncaa oT 1 710 10 B mopsake Bo3pacTaHms; BO BTO-
poil CTpOKe TOYHO Tak ke BblIucanbl uncya ot 11 o 20, u T. 1.; B Hocjie/iHeit
CTPOKe cjleBa Halpapo Bblnucanbl ducia or 91 jgo 100. Moxno s B sTOM

Tabymuie HaiiTu pparMeHT u3 7 KJIeTOYeK BUIA H —I, CyMMa Y1ces B KOTOPOM
pasHa 4557 (PparMeHT MOKHO OBOPAYMBATH. )

2. KocTio B 1eTcTBE HENPpaBUIBLHO HAyYMJIM CKJIAJIbIBATH HATYypaJbHbIE
YUC/Ia: OH 10JIAraeT, YTO I10CJIe MPUBBIYHOTO BCEM CJIOXKEHUs CJIeIyeT Iepe-
CTaBUTH UMPBI CyMMbBI B yObIBaloOIeM mopsjike. OO03HAYINM CIIOKEHHE TI0
Kocrunomy npasuity 3uakom @ (mampumep, 99 @ 2 = 110.) CymectBytor Jin
Takue HATypaJbHble Yuciaa a u b, /i KOTopbix a B b = a?

3. 3a bosbium KpyriasiM ctosioM cuggar 100 genosek. Kaxkipiit u3 mux
JIbO pLINApPh, Jub0 JizKer, Judbo uyjiak. Poiapb Bcerjia roBOPUT IIPAB/LY,
JIZKeTT BCeT/1a JKeT. Jy1ak TOBOPUT MIPaB/Ly, €CJIM CJIeBa OT HETO CUJIUT JIZKETT;
JIOZKb, €CJIN CJIEBa OT HETO CUJUT PHINAPh; BCE UTO YTOTHO, €CJIN CIeBa OT HETO
gynak. Kaxkapiit ckazamr: «Cropasa o MeHsa cuauT Jikery. CKOJILKO BCero
JkerioB? [lepeunciinre Bce BO3MOXKHBIE OTBETHI U JIOKAXKUTE, UTO JIPYTUX HET.

(B. Muzpun)

4. VYauTeabHUIA CIUTACT HEKOTOPLIX YYCHUKOB 6% Kjlacca OTIMIHUKAMH,
a OCTaJIbHBIX — JIBOEYHUKAMU. B TeueHme 1eTBepTH B Kjacce MpoILIo 6 KOH-
TPOJIBHBIX 1[I0 MaTeMaTHKe (Ha HUX CTaBUJIKCH OleHKY oT 2 110 5). Ha kaxkioit
KOHTPOJIbHOI IIPUCYTCTBOBAJIM BCE YUEHUKH, U Ha KaXKJI0 KOHTPOJILHON OHI
paccaykKuBaJIuCh 10 JBOE 33 NapTy (BO3MOXKHO, HAa PA3HBIX KOHTPOJILHBIX T10-
pasHoMy). [IBoedHUK dyjecHBIM 0OPa30M MOJIydas TPOHKY, CJaH CHIET 34
OJIHOM IIapPTOM C OTVIMYHUKOM, U JBOUKY, €CJIU CUJICII C JAPYTIUM JBOCYHUKOM.
Bcero 3a 9Tu KOHTPOJIBHBIE MATEPOK OBLIO MOJTYYEHO B 3 pa3a OobIle, YeM
4eTBEPOK, & Tpoek — Ha 10 menbine, yem jBoek. Jlokaxkure, 4To Haiijiercs
OTJIMIHUK, [TOJIYIUBIINI XOTs Obl OJ[HY OIEHKY He BBIIIE TPONKH.



CAHKT-IIETEPBYPI'CKAJSI
OJIMMIINAJIA ITHKOJIBHMUKOB 2019 roaa IIO MATEMATUKE
I TypP. 7 KJIACC.

1. Tabauma 70 x 70 3amosrena dncgamu ot 1 ;10 4900: B m1epBoii cTpo-
Ke CJIeBa HaIpaBO BBINIMCAHBI ducya oT 1 /10 70 B MOps/iKe BO3PACTAHUS; BO
BTOPOI1 CTPOKE TOYHO TaK »Ke BbIlUCaHbl yncia oT 71 mgo 140, u T. 1.; B 110-
cllejiHeil CTpoKe cjiepa Hallpabo Bbiucanbl 4ncia oT 4831 o 4900. Moxkno

J1 B 9TON TabJymile HAUTH KpecT U3 H KJeTO4YeK BHUJa (11, CyMMa 4Hces B

KOTOpOM paBHa 20187 - (A. Convimun)

2. 3a kpywibim crosiom cuaar 100 yesmosek. Kazkaprit u3 nux jmbo poi-
1aphb, Ju00 JIZKeIl, 00 dy/iaK. Phillapb Bceryia roBOPUT MIPAB/LY, JIZKEI[ BCEria
JzKeT. Yy/mak roBOPHUT MpPaBILy, €CJId CIeBa OT HErO CUIUT JIZKEIl; JIOXKb, eCIN
cleBa OT HEro CHJNT PBIIAph; BCe YTO YIOJHO, €CJIU CJIeBa OT HErO CHJIUT
gynak. Kaxpiit ckaza: «Crpasa or Mens cuaut Jjikeiy. CKOJIBKO 3a CTO-
Jiom Jikeros? Ilepednciinre Bce BO3MOXKHBIE OTBETHI U JIOKAYKUTE, UTO JIPYTUX
HET. (B. Muzpun)

3. Touku M u N — cepenuabl paBHbIX cTopoH AB n BC' TpeyrojbHUKa
ABC coorsercrenno. Ha npojgosmxennn orpeska M N 3a Touky N ormedena
Touka X, a na orpeske NX — rmouka Y Tak, uro MN = XY . Jlokaxure,
yro BY = CX. (A. Kysneyos)

4. Ha napkoke crogaT maiuibl. Cpeu HUX €CTh Maluibl Mapok «Toii-
otay, «Xonmay, «IIlkomga», a TakxKe MaIIUHbBI IPYTUX Mapok. M3BecTHo, 910
e «XOH/» B IIOJITOpa pas3a 0oJibIle, YeM He KpacHbix marmmuh; e «IIIkomy B
[IOJITOPa pa3a 0OJIbIIle, YeM He YKeJITBIX MallliH; HaKoHell, He «ToitoT» BIBOe
MEHbIIIe, YeM KPACHBIX U1 KeJITbIX Mamun BMmecre. Jlokaxkure, aro «Toitors
He MeHbIe, yeM «Xouy» u «IIIkom» Bmecre. (A. Convimun)



CAHKT-IIETEPBYPI'CKAJSI
OJIMMIINAJIA ITHKOJIBHMUKOB 2019 roaa IIO MATEMATUKE
I TyP. 8 KJIACC.

1. Jlwoburens /Iuma u npodeccuonan Pejisg HajgoMa I JIPOB U OXBa-
CTAJTUCH JIPYT JIPYTY, KTO CKOJIbKO Hajiomasl. [Ipu srom uma mnpeysemman
pe3yabTaT cBoeit paborhl B 2 pasa, Peng B 7 pa3, a B CyMMe MOJIYUUJIOCH
BTpoOe 0OJIbIIIe JIPOB, YeM Ha camMoM Jesie. KTo HasomMast JpoB OOJIbIne U BO
CKOJIBKO pas?

2. 3a kpymibim crosiom cuaar 100 gemoBek. Kakaprit u3 Hux ubo phi-
1apb, JIMOO JIKeIL, JI0O dyaK. Phillapb Beeryia roBOPUT MPaBILy, JIZKEIl BCeria
JekeT. Yy/iak roBOpUT IPaBILy, €CJId CJIeBa OT HErO CUJIUT JIZKEIl; JIOXKb, €CJIn
cJIeBa OT HEro CHJIUT PhIIAPh; BCE UTO YI'OJHO, €CJIA CJIEBA OT HErO CHJIUT Y-
nak. Kaxnprit ckazan: «Crpasa or MeHsT cuant Jikery. CKOJIBKO 38 CTOJIOM
skerioB? [lepednciinre Bce BO3MOMKHBIE OTBETHI U JOKAYKUTE, UTO JIPYTUX HET.

3. B rpamemmuu ABC'D 6okoBas cropona AB pasaa jguaronasu BD.
Touka M — cepemuna guaronanu AC. Ilpsmas BM nepecekaer oTpe3ok
CD B touke E. lokaxure, uro BE = CE.

4. Y OJm ecThb IPSAAMOYTOJIbHAS IITOKOJIA/IKA C EJIBIMU CTOPOHAMHE, Pa30u-
Tasi Ha eJuHIYIHbIe KBaJapaTuku. [Lromaas mokoaaaknu gemurces va 1000. Ho-
kazkuTe, 910 OJIsT MOXKET CheCTh HECKOJIBKO KBaIPATUKOB TaK, YTOOBI OCTAB-
Masics 9acTh IMOKOJIAIKU OKa3aIaCh IPAMOYTOJIBHUKOM, & ILJIOMAJIb CheJIeH-
HOIT 9acTu coctapisia 66l poBHO 73 % OT MCXOIHOIA.

5. Ky3sneuuk naunHaeT JBUKEHUE B JICBOI BepxHEil KJeTKe KBaJIpaTa
10 x 10. Ou MozKeT mpbIraTh Ha OJHY KJIETKY BHI3 WK BIpaBo. Kpome Toro,
KY3HEUUK MOXKET U3 caMoOil HMXKHel KJIETKHU JII0O0ro cToJiola nepeiereTb B
CaMyI0 BEPXHIOIO KJIETKY TOTO yKe CTOJIOIA, a I3 CaMOoil TpaBoil KJIeTKu J000it
CTPOKHM IIEPeJIeTeTh B CAMYIO JIEBYIO KJIETKY TOil ke cTpoku. /lokaxkure, 4To
Ky3HEUHUKY OHAJI00UTCs XOTs OblI 9 1epesieToB, 9To0bl OOBIBATH HA KAXKJIOH
KJIETKE KBaJIpaTa XOTsd Obl 110 OJIHOMY Pa3y.



CAHKT-IIETEPBYPI'CKAJSI
OJIMMIINAJIA ITHKOJIBHMUKOB 2019 roaa IIO MATEMATUKE
I TyP. 9 KJIACC.

1. f(z) — KBAJAPATHBIN TPEXUIEH C MOJOKUTEIBHBIM CTAPIIAM KO-
dbunmenrom. Hanmenbiee 3uadenue kBajparnoro tpexaiena f(2x) — f(x)
pasuo —1. Haiisiure nHanMmenblIiee 3HaueHne KBaipaTHoro rpex4aiena f(3z) —
f(x). (A. T'onosanos)

2. Jlano narypaJsibnoe gucjio n. B 6eoit Tabymme 1000n x 1000n #Heko-
TOpBIe KJIeTKHU IMOKPAIeHbl B 9epHbIi npeT. 3BecTHO, UTO TIpHM J1I0O0OM HATY-
pambaoM k, Takom uto n? < k < n? 4 n — 1, B KasKJI0M KJIETYATOM HPSMO-
YIOJIbHUKE ILIONIAU Kk eCcTh XOTs Obl ojiHa dyepHas kjeTka. Jlokaxkure, 1ro
B JI060M KJIeTYaTOM HPSMOYIOJLHUKE ILIOIAJU N + N ToxkKe ecTh depHast
KJICTKA. (C. Bepaos)

3. Haiinnre HamMenbIee HATYypaJbHOE YICJI0 [N, y KOTOPOTO CYIIECTBYET
TPU Pa3AUNHHIE HATYPATLHBIX JICINTENd, IPO3BeIeHne KOTOPhIX pasHo 14507,

4. B ocrpoyrosbaoM Tpeyroibauke ABC mposejienbl BbicoTbl BD u
CFE. Touka, cumMmerpudHas Touke E ornocutesbno npsmoit BD, jiekuT na
ommcaHHON OKpy)KHOCTH Tpeyronbanka ABC. Haiiaure ornomenne AD
CD. (A. Kysneyos)

5. Haiinure Bce 3HaMeHMs, KOTOPbIEe MOXKET IIPUHUMATDH BhIPparKeHUE

=]

] - |

npu nosokuresbHbix x. (Kak obbrano, depes [a] obosnadaercs resas 9acThb
qucia a, T.e. HaubOoJIbIee TIeJI0e YUC/I0, He IPEBOCXOIAINee a.)



CAHKT-IIETEPBYPI'CKAJSI
OJIMMIINAJIA ITHKOJIBHMUKOB 2019 roaa IIO MATEMATUKE
I Typ. 10 KJIACC.

1. f(x) — xBagparHbii TpéxwieH. Hanmenbinee snavenue yHKIUNI
f(2x) — f(x) paBuo —1. Haiiqure nanmenbiee 3uadenue Gyuxipn f(3x) —
f(x). (A. T'onosanos)

2. Ilpoussejienne TpEx pasHbIX HATYPAJbHBIX JEJIUTE/eH HATYPAJILHOIO
qucaa N pasuo 1000000. Haiiinre naumenbinee Takoe N.

3. Ha rpadure bynknmm y = 2° + 37 PACIOIOKEHL UeTHIPe TOYKH,
SIBJIAIONINECA BEPIIMHAMEI TapaJuiesiorpamma. Jlokaxkure, 4To IEHTP 9TOrO
napaJsiieJiorpaMmMa — HavajI0 KOOP/IUHAT.

4. B tpeyronmvuuke ABC ¢ /B = 100° nposenena Boicota BD. Ha
orpeskax AD u CD sbibpanbl Toukn X u Y tak, uro XY = AC/2. Ha
croponax AB u BC Bbibpanbl TouKu Z u T cOOTBETCTBEHHO Tak, 4To AX =
XZ uCY =YT. Haitnure LZDT. (A. Kysneyos)

5. Kureruarsiit kBagpar 1024 x 1024 paspesan Ha KBajpaThl 32 X 32.
MozkHO Jin pacKpacuTb BCe ero KJaeTku B H12 1BeToB Tak, YTOObI B KaK /IO
CTPOKE, B KazKJIOM CTOJIOIE U B KaXKJIOM U3 ITOJTy YUBIIUXCA KBAIPATOB 32 X 32
KazKJBlil I[BET BCTpedasics POBHO JBa pas3a’ (A. I'onrosanos)



CAHKT-IIETEPBYPI'CKAJSI
OJIMMIINAJIA ITHKOJIBHMUKOB 2019 roaa IIO MATEMATUKE
I Typ. 11 KJIACC.

1. Mpuorounen crernenn 10 mMmeeT Tpu pas/iMIHbIX KOpHd. Kakoe nam-
OoJIbIIIee KOJIMIECTBO HYJIEBBIX KOI(M@MUIIMEHTOB Y HETO MOXKET OBITH?!
(A. Xpabpos)
2. Bce poibaku jesiaTcs Ha OOBIYHBIX U YECTHBIX. JeCTHbIH pbibak Ipe-
YBEJIMIUBACT BEC MOMMAHHBIX UM PBIO POBHO B 2 pa3a, a OObIYHbINA PbIOaK —
B 11eJ10€, OOJIbIIee MecTH, Yucio pas (3mu KoadhOUIUeHTs! y pasHbIX OOBITHBIX
pBIGAKOB MOTYT ObITH pasHbiMi). 10 peibakos moiimasn Bmecre 120 Kr phIObI.
Kaxkprit 3asiBuit, aro notiMas poBHo 60 Kr peiObl. CKOJIBKO cpejii HUX ObLIO
oObruHbIX peibakoB? Haiiure Bce OTBETHI U JJOKAXKUTE, 9TO JPYTUX HET.
3. B rpymmne gerckoro caja 26 gereii. Korja et BBIILIN Ha TPOTYIIKY,
y KaxXJI0ro OBbLIO JIBe Bape:KKU OJIMHAKOBOT'O IIBETA, NPUYEM BApPEXKKHU pa3-
HBIX JleTell — pa3Horo nsera. Bo Bpems MPOryJIKH JIETH TPUKIbI CTPOUJINCD
napamu (He 00si3aTeJIbHO OJHUM ¥ TeM 2Ke criocobom). Bo Bpemst mepsoro mo-
CTPOEHUs JIETH B KaXKJIOW I1ape MOMEHSJIUCH JIEBBIMUA BapeKKaMU, BO BPeMs
BTOPOro — IpaBbiMu. Korja oHu 1mocTponinch B TpeTuil pa3, 0Ka3ajioch, 9TO
y KaxKJI0i Tapbl JIeTeil UMEIOTCs JIBE BAPEXKKU OJTHOTO IIBETA, JIBE — JIPYTOrO.
JlokakuTte, 9TO B 9TOT MOMEHT €CTh PEOECHOK B OJIMHAKOBBIX BapPErKKaX.
(O. Hsanosa)
4. Touku X u Y — cepequnnt gyr AB u BC' onucanHoit OKpy>KHOCTH
rpeyrosibauka ABC. BL — 6uccekrpuca 31oro rpeyrojbHuka. Okaz3amoch,
aro ZABC =2/ACB u ZX LY = 90°. Haiture yruer Tpeyrosbsunka ABC.
(C. Bepaos)
5. Jlaubl HaTypaabHble Ynucaa m u n (m < n) u 6oJbIIasl MOKOJIaIKa,
CTOPOHBI KOTOPOii Jensared Ha n’. (Bee wokoradku B 3100t 3a1aue — KileTda-
ThIe PSIMOYTOJILHUKY, CTOPOHA KjileTKu pasHa 1.) Jlema nars pas cbhepast mo
HECKOJIBKO KJIeTOY€eK TaK, UTO MOIydasach OovdepeHas MeHbIas MOKOoJIa KA,
IJIOMIA/Ib KOTOPOI KazkJIbIil pa3 COCTAaB/IAIA JIOJIO T OT ILIOMIA/TH HPE/IBIILy-
meil mokonaaku. JloKaxKnTe, 9TO OH CMOYKET CbHeCTh ellle HECKOTIbKO KJle-
TOYEK TaK, YTO MOJYYUTCHd COBCEM YK€ MaJIeHbKas IMOKOJIAJIKa, IJIOIIA/Ib
KOTOPOH COCTABJAACT JOJIIO (%)10 OT ILJIOIIAIN UCXOIHON OOJIBLIION MTOKOIA -
KU. (O. Hsanosa, JI. Kapnos)



