CAHKT-TIETEPBYPI'CKA4
OJIMMIINAJA IIKOJIBHNKOB 2013 roaa ITIO MATEMATUKE
II TYyP. 6 KJIACC.

1. 1 cenrsabpsa Ha mepeMeHe yYIUTEeJIbHUIA OCTABUJIa Ha CTOJE KJIACCHBIN KypHaJ
U JIETU CTaJIM BBICTABJIATH TYJa OleHKH. KaxKiaasd neBodyka mocraBuja 18 maATepok, a
KaxKIblii Masibauk — 11 jBoek. B pesysbrare y KaxKJ0#l JIEBOYKH HOSIBUJIOCH 7 OICHOK,
a y KaxkJIoro MaJipanka — 21 orenka. Koro 66110 60/1bIIIe — MaIBINKOB WJIH JIEBOYEK !
(HHropu)
2. 40 nyremectBeHHUKOB Bbhlexaju u3 l[lerepbypra: jiBoe 1-ro guBapsd, JiBoe 2-T0
sSHBapd, ..., jaBoe 20-ro suBaps. Bepuynuchk onn B despadie: jBoe 1-ro despadis, aBoe
2-ro deBpad, ..., jgBoe 20-ro dgespasig. Bee myremecTBeHHUKE ye3KaId B MOJJICHb U
IIpHUE32KaIN TOXKe B NOJIJIeHb. JlokayKnuTe, 4TO KaKue-To JIBOE MOTPATU/IN Ha IIyTelleCTBUAe
[IOPOBHY JTHEIL. (B. Camotinos)
3. Manbsak Bacg ucciiejryer, Ha CKOJIBKO U3MEHSIETCs IPOU3BeEJIeHUe 1udp ducia Ipu
yBenumdennn qucia Ha 12. C 91oit nesbo 1 Kaxkgoro n3 ducesa ot 2013 10 20139999 on
BBINUCAJI B TETPaJib 9TO u3MeHeHue (Hampumep, jyist dncyaa 11111 on Beimmcan 5, a jis
qucsta 11119 on Beimmcasn orpurnarenbroe n3menenne —6 =1-1-1-3-1—-1-1-1-1-9).
Yemy paBua cymma Bcex Bacunbix unces? (K. Toauyx)
4. Y owmsnecmenoB Bacu, Iletn u Kosm B Komre/ibkax €CTh TOJBKO MOHETHI 10 X
py6aeit u monersl mo Y komeek (X m Y — marypasbhble umcia, Y < 100). 3a cpoii
noBbiit BMW Bacsa otman Muiinon MOHET U MOJIyHYMI Ha CJIady KOPOOOK CIIUYEK IEHOM
1 xom. Ilersa 3a Takoit xke BMW Toxke oT/1a/1 MUJIJIMOH MOHET, HO B KA4YE€CTBE CJAAYU €MY
JlaJin aBTOMOOUTL «3amnopozxkerry. A caactimpanky Kose 3a munmmon mouner jramn BMW
u 1Ba «3amnopoxkiay! Haiimure X n Y. (M. Anmunos)

5. [l usrorosiienusa KKKOJIbI HYKHO 3HaTh 20 Xumudeckux popmys. Kaxk bt co-
TPYIHUK KoMnanuu 3uaeT 5 dopmyst. Ilpu 3ToM COTPyIHUKOB Tak MHOIO, 4TO JIIOOOI
BO3MOXKHBIIT HAOOD M3 AT (POPMYJ U3BECTEH KAKOMY-TO U3 COTPYIHUKOB. 1pedyercs
pa3/ie/InTh COTPY/IHUKOB Ha HECKOJIBLKO OTJIEJIOB TaK, YTOObI HUKAKOW OTJIE/l He CMOT CJIe-
JIATh KKKOJIy CAMOCTOSITEIbHO (TO €CTh YTOOBI €10 COTPYJHUKI He 3HATH BeeX (hopMyII).
Kakum HanMeHbIIUM KOJIMYECTBOM OTJIEJIOB YJIACTCS O0ONTHCDH ! (0. Hesanosa)

6. I3 kBagpara 300 X 300 BbIpe3aHO HECKOJILKO KJIETOK, HE T'DAHUYAIIUX HH IO
CTOPOHE, HU 110 yri1y. Muiiia Xo4eT BhIpe3aTh U3 OCTABIIErocd KyCKa OJIMH YTOJIOK U3 TPEX
kJieToK. Mulira mocunTas Bce CocoObl 3TO ¢jesaTh, u noyy4dmi posuo 48 000 crrocobos.
JlokaxkuTte, 9T0 OH OOCIUTAJICS. (M. Hsanos, K. Cyzos)



CAHKT-TIETEPBYPI'CKA4
OJIMMIINAJA IIKOJIBHNKOB 2013 roaa ITIO MATEMATUKE
II TyP. 7 KJIACC.

1. CrapareabHblil MaJIBIUK Bacst pemmi ucc/ieoBaTh, Ha CKOJIBKO MEHSIETCA CyMMa
nudp uucia npu ero ypesudenun Ha 2. C 9TOH HEIbIO JJIs KAXKJIOr0 U3 4ucesa oT 1 J10
1000000000 oH BbIMCAJT B TETPAIOUKY 5TO W3MeHeHHe (HAlpuMmep, JUid ducia 15 oH
BBINIICAJ 2, & JIJId 9ucja 38 OH BBINUCAJ OTPUIATEIbHOE n3MeHeHne —7). Hemy paBHa
cyMMa Bcex BbIncanubix Baceit qucen? (K. Torwgyx)

2. 'V ouznecmenoB Bacwu, Ileru u Koiu B Koregbkax ecTb TOJIBKO MOHETHI 110 X
pybuieit u monerwl 1o Y komeek (X m Y — marypasbable guciaa, Y < 100). Sa coii
nosblit BMW Bacg otan MUIIMOH MOHET U MOJIyYW/I Ha ¢ady KOpOOOK CIUYEK IeHOMN
1 xomn. Ilersa 3a Takoii ;ke BMW Toxke oT/a;1 MUJIJTHOH MOHET, HO B KAYECTBE CJAYTU €My
Jam aBroMobmib «3amopoxkery. A cuactimBuanky Kose 3a munon mouer gaam BMW
u aBa «3amnopoxiay! Haitaqure X u Y. (M. Armunos)

3. B memke siexxkat 300 mapukos: 100 6esbrx, 100 cunux n 100 kpacubix. Kyuka u3
HECKOJIbKUX ITaPUKOB HA3LIBACTCHA TOPOweli, €CJU B Hell TPUCYTCTBYIOT JIMIID JIBa I[BETA
[IAPUKOB, MPUYEM IIAPUKOB STHX I[BETOB IMOPOBHY, HAaIpUMep, 3 O€JIbIX U 3 KPACHBIX
nrapuka obpa3yloT XOpoIlyo KydKy (jBa mapuka — 310 Toxke Kydal). Bacs kaxiyro
MUHYTY BBIHUMAET U3 MEIIKa HayraJ| OUepeIHO MapuK, 1 OYeHb XO4YeT, YTOObI B KaKOii-
HUOY/b MOMEHT U3 BCEX YK€ BBIHYTBIX IIAPUKOB MOYKHO OBLIO CJIOXKUTH OJHY WJIU JIBE
(HermycThIX) XOpomux Kydku. Jlokaxkure, aro He mozxke, yem depe3 200 MUHYT eMmy 3TO
yJIaCTCA. (C. Bepaos)

4. JlokaxkuTe, 9TO HE CYIIECTBYET TPEX PA3HLIX HATYPAJIbHLIX UHCEJI, KaxKJIoe W13
KOTOPBIX PABHO HAMMEHBIEMY OOIIEMY KPATHOMY CBOMX Pa3HOCTEH C JIByMs JIPYTHMHU.

(A. Tonosaros)

5. U3 npamoyrospuuka 2011 x 2012 BbIpe3aHbl HECKOJIBKO KJIETOK, HE IDAHMYAIINX

HU TI0 CTOpOHE, HU 10 yriry. VI3 ocraBimerocsd Kycka HYKHO BbIPE3aThb OJUH YTOJIOK U3
Tpex KJieTok. Muria rojcuanrar Bee criocoObl, KOTOPBIMU 9TO MOXKHO CJIeJIaTh, U MOJIYYMI
posHo 12341234 cniocoba. /lokaxkure, 9TO OH 0OCUUTAJICH. (M. Hsanos, K. Cyzxos)
6. Touku P u () pacroJioKeHbl BHYTPU paBHOCTOPOHHero Tpeyrosbianka ABC Tak,
910 deTbipéxyrosbHuk APQC — Bomykibnii, AP = PQ) = QC u ZPBQ = 30°. Hoka-
»xure, uro AQ) = BP. (C. Bepaos)
7. llarppecdar eMHAI] U TATHIECAT YUCEJT — 1 PACCTABJIEHBI 110 KPYTY TaK, UYTO OJIH-
HaKOBBIE YMCIa HE cToAT psijioM. Kaxkryio munyTy Bacsa crupaer Kakoe-HUOY/Ib U3 9THX
YUCET U 3aIUChIBAET B TETPAJIKY CYMMY 3TOT'O YHC/IA M JBYX coceJlHUX. JlokaxkuTe, 4TO
gepe3 98 MUHYT NPOU3BEJICHUE YUCE]I, 3AIMMCAHHBIX B TETPAJKY, OyJIeT IMOJIOXKUTETHHBIM.
(M. Armunos)



CAHKT-TIETEPBYPI'CKA4
OJIMMIINAJA IIKOJIBHNKOB 2013 roaa ITIO MATEMATUKE
II TyP. 8 KJIACC.

1. CrapareabHblil MaJIBIUK Bacst pemmi ucc/ieoBaTh, Ha CKOJIBKO MEHSIETCA CyMMa
nudp uucia npu ero ypesudenun Ha 2. C 9TOH HEIbIO JJIs KAXKJIOr0 U3 4ucesa oT 1 J10
1000000000 oH BbIMCAJT B TETPAIOUKY 5TO W3MeHeHHe (HAlpuMmep, JUid ducia 15 oH
BBIITUCAT 2, a Jisl 9ucja 38 OH BBINUCAJ OTPHIATeNbHOEe u3Menenne —7). Hemy pasHa
cyMMa BcexX BbIMcaHHbIX Baceit amcesn? (K. Torugyx)

2. Jlanwr uncia x > y > 0. U3Bectno, uro zry > 1. dokaxure, 94T0 % > 4.

(A. Xpabpos)

3. B wmemke siezkar 10000 mapukos cta mnBeroB: mo 100 maprkoB KaKJIOIO I[BETA.
Ceperka KaxKIyl0 MUHYTY BBIHUMAeT W3 MeIka odepegaHoi mapuk. OH OYeHb XOUeT B
KaKOW-HUOY/Ib MOMEHT Pa3dUTh BCE YK€ BBIHYTbIE IMAPUKU HA TPOWKM, B KaXKION W3
KOTOPBIX TPHU Pa3HOIBETHBIX IMapuka. bosee Toro, Cepexka xoder, 9T0OBI KAKO-HIOY/IH
IIBET IIPUCYTCTBOBAJ BO BcexX Tpoiikax. /lokakure, 4To He mo3:Ke deM depe3 300 MuHyT
€My 3TO yJIaCTCs. (C. Bepaos)

4. Touku P u () pacroyioKeHbl BHyTPU paBHOCTOpPOHHEro Tpeyrosbianka ABC Tak,
910 deTbipéxyrogbHuk APQC — Bomykibeiii, AP = PQ) = QC u ZPB(Q = 30°. [loka-
xxure, uro AQ) = BP. (C. Bepaos)

Ommrmaa 2013 roga. 11 Typ. 8 xmacc. BeBonnas aymuropus.

5. B crpane HECKOBKO TOPOJIOB, HEKOTOPBIE U3 KOTOPBIX COETMHEHBI JOPOTAMU C O/I-
HOCTODOHHUM JIBUZKEHUEM TaK, UTO U3 CTOJIUIIBI MOXKHO JI0OPATHCS JI0 JIIOOOr0 TOpo/ia, He
HapyIIas MpaBuI JOPOKHOIO JBUKEHUs (IIPU STOM, BOSMOXKHO, IIPOE37Kasl 4epe3 JIpyrue
ropojia). Ha3oBeMm JiBa HECTOJIMIHBIX TOPOJA OAUSKUMU, €CITH JO HUX HEJb3sl 100paThCst
U3 CTOJIUIBI 110 HEIEPECEKAIONMMUCS (TO €CTh He MPOXOJSIIUME depe3 00IIe ropojia)
myTsM. [Ipe3ugeHT npukasas coOeIMHNTD KayK Ible JIBa OJTM3KUX TOpoJia MPsiMOil aBrasIn-
nueit. OKa3aoch, YTO Teepb MKy JIIOOBIMU JIBYMsI HECTOJTUIHBIMU T'OPOJIAMU MOYKHO
JI00paThCsl, TOJTB3YSICh TOJIBKO OTKPBITBIMEI ABUAJIMHUAME. J{OKaKuTe, 9TO TOTIA MEKTY
JIOOBIMU JIBYMSI HECTOJIMIHBIMEI TOPOJAME €CTh MPAMasi ABUAJIMHUS.

(K. Towyx, C. Bepaos)

6. Ha croponax AB, BC, C'A tpeyronbauka ABC' Boibpanbl Toukn P, (), R coot-
BeTCTBEHHO TakuM obpazom, uto AR = PR, CR = QR u BR — ouccekrpuca yria PRQ).
Hokaxkure, uro npsmbie PQ u AC napaJuiebHb. (C. Bepaos)

7. lIlocnenoBare/ibHOCTD @1, ..., A, COCTOUT U3 PA3JIUYHLIX HATYPAIbHBIX UUCE.
NzBectHo, 910 J1/1s1 JTIOOBIX JIBYX PA3JUIHBIX HOMEPOB K U M BBIIOJIHEHO HEPABEHCTBO

HO/(|ax — aml, |k —m]|) < 2013.

Haitnnre HanbosbIiree BO3MOKHOE 3HAYECHUE 1. (A. T'onosamnos)



