CAHKT-TIETEPBYPI'CKA4
OJIMMIINAJA IIKOJIBHNKOB 2022 rogA 110 MATEMATUKE
I TvP. 6 KJIACC.

1. Ywucmo 100 mpeacraBuim B Bujie CyMMbl HECKOJILKUX JIBY3HAYHDBIX YH-
cest, He Jiensmuxed Ha 10, u B KaXKJIOM cJlaraeMoM MOMEHs1In U pbl MecTa-
mu. MozkeT i cymMMa MTOJTy9eHHBIX 9rcesT oka3aTbest 0osbime 4007

2. Kocts 09eHb J0JITO TYJISJT TIO TTApKy: OH BBIIIET 10
U3 NEHTPAJIbHON TOYKHU MAapKa U, PO 1O JOPOKKAM,
BEpHYJICS B HEHTPaJIbHYIO TOUKy. [Ipuxo/s na pasBuii-
Ky IJIe BCTPEYaloTcs Tpu J0poxKKU, KocTs KaxKIplil pas3
[IPOJIOJIZKAJ IBUZKEHNE, He PA3BOPAINBAsCh, IO OTHON 13
JIBYX APYTrux jopoxkek. Ha pucynke ormedeHo, CKOIBKO
pa3 Kocra mporres o Kaxaoi gopoxkke. Kakoe 4ucsio 10/IKHO CTOATH Ha
MecTe BOIpOCUTEILHOTO 3Haka? He 3a0y/pTe 00bICHUTD, IIOYEMY JIPyTHe OT-
BEThI HEBO3MOYKHBI.

3. YV Mensensa nmeercs BepeBka Junoit 150 cM, u3 KoTopoit on cobupa-
eTcsI BeIpe3aTh BOceMb KyCKoB jyuHoi 1, 2, 3, 5, 12, 26, 39 u 60 cm. Cmoxker
o Marra Tak paspes3aTh BEDEBKY Ha JiBe 9acTu (He 00sg3aTeIbHO M0 J1TH-
HbI), 9T00BI MeiBe b He CMOT BhIpe3aTh U3 HUX HYKHBIE €My BOCEMb KYCKOB?
He 3abynbpre obocHOBaTH CBOIT OTBET.

4. B knacce 25 MaJIbIMKOB U 5 JIEBOYEK, BCE OHU PA3HOr0 pocTa. Karkiblii
JIEHb BCEX YIEHMKOB PACCAXKUBAIOT I10 H UeJIOBEK 3a 6 CTOJIOB, U 3a KayKIbIM
CTOJIOM CAMOT'O BBICOKOT'O Ha3HAYAIOT JeKypHbIM. Moro i dyepes 31 neHb
0Ka3aThCsl, YTO BCE MAJIBLIUKU OTJIEYKYPUJIN IOPOBHY pas3?’

35 ?



CAHKT-TIETEPBYPI'CKA4
OJIMMIINAJA IIKOJIBHNKOB 2022 rogA 110 MATEMATUKE
I TvP. 7 KJIACC.

1. Koctg 1oaro ryss 1o mapky: OH BBIIIET U3
[EHTPAJIBLHON TOYKM ITapKa U, PO 110 JTOPOKKAM,
BEPHYJICSI B EHTPAJIbHYIO TOUKY (BO3MOXKHO, PO/
[0 [EHTPAJIbHON TOUKe HEeCKOJIbKO pa3). Ha pucynke
Pa3BUJIKM BBIIEIEHBI KUPHbIME TodKamu. [Ipuxoms
Ha pa3BWIKY, KocTsa mpogo/Kal JBUXKeHne, He pa3-
BOpadMBasiCh, — II0 OJHON U3 Apyrux Jopozxkek. Ilocse
nporyiaku Koctsd 1mo mamaTu 3ammcali Ha cxeMe BO3JIe
HEKOTOPBIX JIOPOXKEK, CKOJIBKO pa3 OH 110 HuM mpoxogaui. He ommubes i Ko-
CTsl — BO3MOKeH Ji Takoit mapmpyT? He 3abyabpre 060cHOBATH CBOIT OTBET.

2. Apxkaauit, Bopuc nu Bukrop Kartaauch Ha 3JIeKTpocaMoOKaTax, He 3Hasd
[IPO OrpaHUYeHre CKOPOCTH. Bech myTh ObLI pasmenéH Ha JBa ydacTka. Ap-
KaJIUii IpoexaJl ePBbIii y9acTOK CO CKOPOCTBIO 48 KM/, a BTOPO# — €O CKO-
poctbio 24 ®KM/4. Bopuc mpoexast mepBblil y4acTOK €O CKOPOCTBIO 24 KM/,
BTOPOIl — € TIOCTOSIHHOM CKOPOCTBIO He MeHbIre 48 kM /4. Bukrop oba yuact-
Ka IpoexaJl ¢ OJHON 1 TOM »Ke CKOpocThio. CTapToBaan BCe OJHOBPEMEHHO M
K (PUHHUIINY IIpHeXaan ToxKe ogHoBpemeHHo. Jlokaxkute, aro BukTop exasr co
CKOPOCTBIO HE MeHbIIel, deM 32 K /4.

3. Ha cropone AB Ttpeyronsuuka ABC BbiOpana Touka D, a Ha CTOpOHE
BC — rouka E. Touka F' ormedena tak, uro orpesku FF' n BD nepeceka-
orcda. OKa3aaoch, 9To

AB=BC, BD=CD=CE=EFEF, AC =BF.

Joxkaxkure, aro Touku C', D, F' jexkar Ha OTHON IPSIMOIi.

4. U3 xneryaroit mockm 360 X 360 BbIpe3am MO KJIETOYKAM JIBIPKY B
dopmMe TPAMOYTObHUKA, HE BBIXOJAINECTO Ha T'PAHUILI JTOCKHU. Jlokakure,
9TO Ha OCTaBIIHECd KJIETKHU JTOCKU HeJIb3d HOCTaBUTH Oojee 480 He ObIOMIX
JIPYT JIpyTa Jiajeil (cauraercs, 9To Jajbl He ObIOT CKBO3b JBIPKY ).



CAHKT-TIETEPBYPI'CKA4
OJIMMIINAJA IIKOJIBHNKOB 2022 rogA 110 MATEMATUKE
I TvP. 8 KJIACC.

1. Apxamuii, Bopuc u Bukrop Karaauch Ha 3/1€eKTpocaMoKaTax, He 3Hasl
PO OrpaHUYeHre CKOPOCTH. Bech myTh ObLI pasimenéH Ha JBa ydacTKa. Ap-
KaJIUii [IpoexaJl IePBbIii y9acTOK CO CKOPOCTBIO 48 KM/, a BTOPO# — €O CKO-
poctbio 24 ®KM/4. Bopuc mpoexast mepBblil y4acTOK €O CKOPOCThIO 24 KM/,
BTOPOI — C TIOCTOSTHHON CKOPOCTBIO He MeHbIe 48 kM /4. Bukrop oba yuact-
Ka IpoexaJl ¢ OJHON 1 TOM »Ke CKOpocThio. CTapToBaan Bce OJHOBPEMEHHO M
K (PUHHUIINY [IpHeXaIn ToxKe ogHoBpemeHHo. Jlokaxkute, aro BukTop exas co
CKOPOCTBIO HE MeHbIIel, deM 32 K /4.

2. Ilo kpyry cTodaT pasjimdaHble IUCTA Y1, Yo, - - -, Y2021- MOKeT U CIIy-
YUTHCA TaK, U9TO

yi+ vl =3, yotlysl =3, ..., yeoeo+|Yo021| =3 m Yooor +|yn| =37

3. IlpamoyrosbHuk ¢ meabiMu croponamu pazpesasu Ha 10000 mpsamo-
YTOJBHUKOB (He 00s13aTe/IbHO C TEJIBIMU CTOPOHAMH), TPOBeIs 99 ropusoH-
TaabHbIX 1 99 BepTuKaIbHBIX JuHuil. [IpsiMoyrobHukn pasdueHms mOKpacu-
JIN B YEPHBII 1 OeJIblil I[BeTA TaK, 9YTO HUKAKWE J[Ba MPIMOYTOJbHIKA OJTHOTO
1BeTa He UMeroT obmeil croponbl. OKa3aa0ch, YTO MEPUMETP KaKIOrO Huep-
HOT'O IIPSIMOYTOJIBHAKA — HaTypaJbHOE YNCJI0, OKaH4YMBaloIeecs Ha 17 nim
na 19. /lokaxkuTe, 9TO KOJMYECTBO YEPHBIX MPAMOYTOJLHUKOB, IIEPUMETP
KOTOPBIX OKaH4MBaeTcd Ha 19, jemnrea na 50.

4. Ha croporne BC tpeyronbanka ABC ormedenst Touku D n E Tak, 910
BD = DE u AD = AC. Ha orpeske AD ormedena Touka X, a Ha OTPe3Ke
AC — rouka Y taxk, auro DX = AY. Hokaxxure, aro KX + DY > AB.

5. Jlano 17 BoceMHa IIIaTU3HAYHBIX YUCETT Gy, A9, - .., A17. MO0 JIM Tak
CIAYYIUTHCA, 9TO €CJIU Y BCEX ITUX UNCET BBIYEPKHYTH IOCJIEIHION UMDY,
TO UX CyMMa OyJieT paBHa 2a;, €CJIH IIPEJIIOCIEIHIOI — TO 2dsg, ..., €CJIH

BTOPYIO — TO 2a177



CAHKT-TIETEPBYPI'CKA4
OJIMMIINAJA IIKOJIBHNKOB 2022 rogA 110 MATEMATUKE
I TvP. 9 KJIACC.

1. [ampl moloxKuTeIbHbIe uncia © > y. llyers 2z = ¥ ut = /77,

Oxkazajiocs, aro (z —y) = 3(z — t). Haiinure z/y. ’

2. B omuvmmasie ygacTByioT mkojbHUKY ¢ 6 110 11 kmace. [Ipeacenarens
JKIopHu 3HaeT, I4To NpuaeT poBHO 1000 MKOIHHUKOB, HO He 3HAET UX pacipee-
JleHud 1o KJjaccaMm. Y Hero ecTh poBHO 500 imcToB Oymaru. Ha ogaom mucre
nevyaTaTces JBa 9K3eMILISpa yCIoBuil (cjieBa OHO, cripaBa JAPYyroe); MOKHO
[evYaTaTh yCJIOBUs PA3HBIX KJIACCOB, & MOXKHO OJIHOT'O U TOT'O K€.

[Ipu momormu ofHON KOMAHJBI JJIs IPUHTEPA MOXKHO pacliedaTaTb
JII000e KOJIMYIECTBO 0dunakosvir uctoB. Hampumep, MOXKHO CKOMaHIOBATH
NIpUHTEPY: HamedaraTh 142 jucra Buja «7 kiaace + 10 kirace». [pencena-
TeJIb YBEpPEH, UTO KOTJIa OH y3HAET pacIpe/leieHre YIACTHIKOB 0 KJIacCaM,
eMy XBaTUT 6 KOMaH/[ Jjis IpPUHTEPa, 4To0bl HarmedaTarh Bce 1000 HYKHDBIX
ycsiouit. [Ipas s on?

3. Cama zarnucbeiBaeT 30 Pa3/INIHbIX HATYPAJILHBIX YUCET A1, (g, - - . , A30-
Outst Berancaser HOJL wmm HOK wwmcen a; u ay, morom HOJI wmm HOK mo-
JIy9EeHHOTO Pe3y/IbTaTa U Yucja az U T. 1., B KOHIe oHa Beraucssger HO/ wimm
HOK upeapbiaytnero pesyibrara u qucia agy. [Ipu sTom u3 Beex 29 omepa-
nnit ona jgoskaa Berauc/intb HOK posro 2 paza. Moxker qin Camna 3anucarh
TakKue YUCIa, ITO Mpu J0ObIX JefictBusax OJim UTOTrOBBIN pe3ybrar Oyaer
pasen 3007

4. B mpasunabaOM 20-yrobHUKEe OTMEYeHBI YeThIpe MOCIe0BaTeTbHbIE
Bepminabl A, B, C'u D. Baytpu Hero BeiOpana Touka F Tak, aro AE = DFE
u /BEC =2/CED. Haiinure yron AEB.

5. Qupwma crenuaau3upyeTcs Ha U3TOTOBJIEHUU «JOCOK C JBIPKOIl»: 3TO
kieTdaras gocka 300 x 300, B KOTOPOil BbIpe3aHa 1Mo KJIeTOYKaM TbIPKa B BUJIE
IPSIMOYTOJILHIKA, He BBIXOJAIIEro Ha TpaHUILy Jocku. K KaxK10il Takoil Joc-
Ke ITpUKpeIieHa OMpKa ¢ yKazaHneM MaKCIMAJIHHOTO KOJIMIeCTBa He OBIONNX
JIPYT JpyTa Jiajieil, KoTopoe MOXKHO PacCTaBUTh Ha 9Toi jocke. (Cumraercs,
9TO JIaJBU HEe ObIOT CKBO3b JIBIPKY.) K 106uieo ¢bupmbl ObLIO peIeHo u3ro-
TOBUTb JIOCKY C CAaMbIM OOJIBIIIMM YUCJIOM Ha Oupke. Yemy paBHO 3TO 4mcjio?



CAHKT-TIETEPBYPI'CKA4
OJIMMIINAJA IIKOJIBHNKOB 2022 rogA 110 MATEMATUKE
I Tvp. 10 KJIACC.

1. Burga Ilepectykun mpu ompocax Bcerjia HEIpPaBUJILHO CUUTACT ITPO-
IIEHTBI: OH JEJIUT KOJUIECTBO OTBETUBIINX OIPEIETIEHHBIM 00pa30M Ha KOJIHU-
YeCTBO BCEX OCTaJIbHBIX. Hampumep, ipu ompoce «Kak Tebst 30ByT?», poBe-
nernoM cpeau 7 Aub, 9 Onb, 8 F0an, Bura nacauran 50 % FOub.

Bura npoBén B cBoeil MIKoJIe OIPOC: KAKUM SABJIAETCS TPEYTOJBHUK CO
croponamu 3, 4, 57 ITo ero noacuéram, mo 5% OTBETHIM «OCTPOYTOILHLIM »,
«TYIOYTOJILHBIM» M <«TaKOrO TPeyrojbHuka He ObmBaer», 50 % — <«upamo-
YTOJILHBII», OCTAJIbHDBIE @ % — «CMOTpA B KaKoii reomerpun». Yemy pasuo a?

2. Ilycrs f(z) = 202 + ax + b — KBaJpaTHBIH TPEXHICH, IPHUEM HICIIO
a He 1iesoe. JlokaxKure, YTO POBHO OJIHO U3 ypaBHEHU

fl@) = f(l=]),  fl=) = f(l=])

umMeer Heresblil Koperb. (Yepes |x| obosHadaercs okpyrienne 0 OsmzKaii-
IIIEr0 TEJIOTO YUC/Ia B MEHBIIYIO CTOPOHY, a depe3 [x| — B Goubriryto. Hampu-
mep [2,4] =3, [2,4] =2.)

3. Ha nomyokpyzxuoctu ¢ nuamerpom AB BeiOpanbr Toukn C' u D Tak,
aro xopasl AD u BC' mepecekarorcs. Ussectno, uro BC' = 1, AD = 2.
Joxkaxnre, auro LZABC > 2/BAD.

4. HaszoBeMm 49mCIIO aHmumpey20avHbiM, €CJIU €r0 MOYKHO 3aIUCaTh B BH-
Jie ﬁ JIT HEKOTOPOTO HATypasabHOro n. st KaKoro KOJu4decTBa IUCes
k (1000 < k < 2000) gucyio 1 MOXKHO 3amucarTh B BUje CyMMbl k aHTUTpPE-
YTOJIBHBIX qHcesT (He 00s13aTeIbHO PA3INIHBIX )7

5. B mrkone 505 ydenmkoB. Kakaplif ydeHUK IOCEmaeT POBHO OIHY
U3 BOCHBMHU CIIOPTUBHBIX CEKIIWI, POBHO OJIMH W3 BOCBMH HAYUYHBIX KPYKKOB
1 POBHO OJHY M3 BOCHBMHU CTYIMil XyIOXKECTBEHHOI camomesaTeabHOCTH. /IBa
YUIEHUKa JIPYKAT, €CJIU OHH ITOCEIIaloT BMECTe PO6HO 064, Pa3HbIX 3aHSITHS
(a mrave He npyzkatr). Jokaxkure, 4To HailayTcst 64 yueHWKa, HUKAKHE JIBOE
13 KOTOPBIX HE JIPyZKarT.



CAHKT-TIETEPBYPI'CKA4
OJIMMIINAJA IIKOJIBHNKOB 2022 rogA 110 MATEMATUKE
I Tvp. 11 KJIACC.

1. Juma ezer mo mpsiMoMy Mocce u3 myHKTa A B myHkT B. I3 nynkra b
1o HanpasJjeHnio K Jlume TssaeTcst mpoOKa, JInHa KOTOPO#l YBEJIMUIUBAETCS CO
CKOPOCTBIO v KM/4. CKOPOCTH JBUYKEHUST MAIUHBI B IpoOKe paBHa 10 KM/,
a BHe pobku — 60 KM /4. HaBurarop B MaruHe B KazK/blii MOMEHT BpeMeHH
IIOKA3bIBAET, CKOJILKO BpeMeH! ocrajioch Jlume exarh 10 nmyHkTa b, mcxoms
U3 JUINHBI TPOOKHU B 9TOT MOMEHT. B HEKOTOpBI MOMEHT (ele He J0exaB 10
npobku) Iuma o6HAPYIKIII, YTO HABUTATOP MMOKA3BIBAET TO YK€ BPEMs, UTO U
HECKOJIbKO MUHYT Haszaj. Haiinure v.

2. Cepreit Bemmucasn gucsiaa oT 500 10 1499 B cTpoUKy B HEKOTOPOM II0-
pske. [log KaxkIpIM ducioM, KpoMe caMmoro Jiesoro, oun nanucaja HOJZI storo
YUCJIa W €r0 JIEBOTO COCEeJIa, MOJIYIUB BTOPYIO CTPOoUKy u3 999 uncest. /lamee
OH II0 TOMY K€ IIpaBUJIy MOJIyYWUJ U3 HEE TPEThIo CTPOUKy u3 998 uucei, us
Heé — verBepTyio n3 997 uncen u T. 1. OCTaHOBUJICS OH, KOTJ/Ia BIIEPBBIE BCE
YHCcIa B OYePeTHON CTPOYKe OKa3aJslch paBHBI enHnIe. Kakoe HanbosbIee
KOJIMYECTBO CTPOYECK OH MOT BBIIUACATH K STOMY MOMEHTY?!

3. B npaBmiabaoM 20-yroibHUKEe OTMEYEHbI YeThIpe IOCIeI0BATE/IHLHBIE
Beprmabl A, B, C'u D. BuyTtpu Hero Boibpana Touka E Ttak, uro AE = DE
n /BEC =2/CED. Haiinure yron AEB.

4. Jansr pazmmaasie Muorowiens! f(x) u g(z) crenenn 3. OKa3aaocs, 910
muoroutenst f(f(x)) u (g(z)) pasubl, a Takske pasnbl MHorousnenn f(g(z))
u (f(z))3. IIpu stom f(0) = 1. Haiiaure Bee TaKue mapbl MHOTOWICHOB f, g.

5. Dxzamen cocrout u3z N > 3000 Bompocos. Kaxkprit u3 31 yuenuka
Bhryum1 poBuo 3000 u3 HuX, TpUYeM JIOO0I BOIIPOC 3HAET XOTd Obl 29 yueHu-
KoB. [lepe s 9K3aMeHOM yUINTENb OTKPBITO BBITIOYKUJ BCEe KAPTOUKH € BOIPOCA-
Mu 110 Kpyry. OH Besies1 yaeHuKaM yKa3aTh OJWH U3 BOIPOCOB, U OObACHUI,
YTO OH BBIJACT STOT BOIPOC IEPBOMY 10 aj(aBUTy YUCHUKY, CJIEILYIOIIHii
II0 YaCOBOI CTPEJIKE BOIIPOC — BTOPOMY YUEHUKY, CJIEIYIONINNA — TPEeTheMy
U T. 1. (KaxKJIOMy YUEHHKY 0 OJHOMY Boipocy ). OIHAKO, YIEHUKN He CMOLJIN
yKa3aTh TAKyI0 KapTOUKY, YTOOBI KarKIbIl M3 HUX MOJIYYIN U3BECTHBIN eMy
Borpoc. [Ipn kakom nanmenpiiem N Takoe MOTJIO TTPOU30HTH?



