CAHKT-IIETEPBYPI'CKAJSI
OJIMMIINAJIA ITHKOJIBHNUKOB 2014 roaa IIO MATEMATUKE
I TyP. 6 KJIACC.

1. Paspexbre KjeT4daTblil MpsMOYTOJLHUK pa3mepamu 9 X 10 kjeTox
HA HECKOJIBKO KBaJIPATOB TaK, 9TOOBI CPeJM HUX OBLIO POBHO JIBa KBajpaTa
¢ HEUETHO# cTopoHOil. Pazpesbl M0KHBI HATH IO CTOPOHAM KJIETOK.

(K. Cyzxos)

2. Jlana japobb 2/3. Pasperiaercs MHOIO pa3 BBIIOJHATH CJIELYIOITIE
oneparuu: npudasyiaTh 2013 K wucauresnio win npudasiaaTh 2014 K 3HaMe-
nare/o. MOXKHO JIM ¢ TIOMOIIBIO TOJBKO STHX OINEPAIUil MOJIYIUTh JIPOOb,
pasayio 3/57 (K. Kozacw)

3. B amuke y I'appu Ilorrepa 20 mapukoB — KpacHBIX, O€JIbIX U 3ejie-
HbiX. Tpu u3 HUX — BoseOHBIE, OHU BPEMsI OT BDEMEHHU MEHSIIOT IBeT (Ha
7000t u3 3rux Tpex). Ouazx el lappu [lorrep 3aristay B Sk u yBujel,
9TO KPACHBIX IAPUKOB 0OJIbIIE, UeM OesIbIX, a Oe/IbIX DOJIbIIe, €M 3€/IeHbBIX.
3aryisgnyB Yepe3 MUHYTY, OH YBUJIEJ, ITO BCE CTAJI0 HA0DOPOT: 3eJIEHBIX OO0JTh-
e, deM OeJIblX, a OesbIx 0oJbire, deM KpacHbIX. CKOJIBKO OeJIbIX IMApPUKOB
OH yBWH/IEJI, KOIJIa 3alVIs/IbIBAJI B sIUK 11epBbiil pa3? He 3abyibre obocHoBaThH
CBOWl OTBET. (/. Maxcumos)

4. JI>KeHTJIbMEHBbI BCerJia TOBOPST NpaB/y 3HAKOMBIM U JII'YT HE3HAKO-
MbIM. Cobpasnch Kak-To 50 JPKEeHTIbBMEHOB U KayK bl CKa3aJl KayKJIOMy U3
OCTAJIbHBIX KaKYyIO-TO nU3 ppa3: V MeHA YEmHoe “UCAO 3HAKOMBT 6 MO
KOMNAHUYU WA Y MEHA HEUYEMHOE YUCAO BHAKOMBIT 6 amoti KomnaHnuy. Mo-
JKeT JIM TakK OBbITh, 9TO TepBas (ppasa Oblia nponsHecena poao 2013 pasz?

(A. Convinumn)



CAHKT-IIETEPBYPI'CKAJSI
OJIMMIINAJIA ITHKOJIBHNUKOB 2014 roaa IIO MATEMATUKE
I TypP. 7 KJIACC.

1. 3axpacbTe HECKOJBKO KJIeTOK Tabyminl 6 X 6 Tak, 9T0ObI B KayKI0M
CTPOKe OBLIO POBHO TPH 3aKPAIIEHHBIX KJIETKHU, & B KayK/IOM cTOJjI01e — J1ub0
oaHa, Jubo YeTbIpe. (/. Maxcumos)

2. Jlana apobb 2/3. 3a ojHy oliepaliuio MOXKHO b0 mpubasutb 2013
K 9HCJIMTE/TIO0 UMeonuiicd Jipobu, 6o npudbasuTh 2014 K 3HamMeHaTe 1o, Ju-
00 COKpPATUTDH JAPOOHL Ha OOIIHIT JIeJIUTe/Ib YUCTUTEN U 3HaMeHaTest. MoxKHO
JI TAKUMU OTIEPAIUSIMU TTOJIYIUTh Apobb 3/57 (K. Kozacw)

3. B amuke y l'appu [lorTepa 100 mapukoB — KpacHbIX, O€JIbIX U 3e1e-
HBIX. Tpu u3 HUX — BoJieOHBbIE, OHU BPEMsi OT BPDEMEHH MEHSIIOT 1BeT (Ha
nr060it 13 srux Tpex). Oarazkabt Lappu [loTTep 3arisnyt B K U yBHJIE,
YTO KPACHBIX IMIAPUKOB 0OJIbINE YeM OesIbiX, a OeJIbIX 0OJIbIle, YeM 3eIeHBIX.
3aryigHyB 9epe3 MUHYTY, OH yBUJIE/, ITO BCE CTAJIO0 HA0OOPOT: 3€JIEHBIX 0O0JTh-
e, 9eM O0eJIbX, a Oesbix OoJibine, YeM KpacHbIX. CKOJIBKO OeJIbIX HApPUKOB
OH yBHU/JIEJI, KOIJIa 3ar/IsiIbIBAJI B ANNK IIEPBBIi pa3? (/. Maxcumos)

4. Kineruarslii npaMoyroibHUK pasmepamu 19 X 20 KjaeTok pas3pe3an
Ha HECKOJIbKO KBaJIPaTOB (BCE paspesbl WJIYT IO CTOPOHAM KJeTOK). Kakoe
HAMMEHbIIIee YUCI0 KBaIPATOB ¢ HEY€THON CTOPOHOI MOYKET OKA3aThCs CPeu
HUX? (K. Cyzxos)



CAHKT-IIETEPBYPI'CKAJSI
OJIMMIINAJIA ITHKOJIBHNUKOB 2014 roaa IIO MATEMATUKE
I TyP. 8 KJIACC.

1. Jlana apobn 2/3. Paspemmaercss MHOrO pa3 BBIIOJHSITE CJIELYOIINAE
oneparuu: npudasyiaTh 2013 K wucauresnio win npudasiaaTh 2014 K 3HaMe-
nare/fo. MOXKHO JIM ¢ TIOMOIIBIO TOJBKO STHX ONEPAIUil MOJYIUTH JIPOOb,
pasuyio 3/57 (K. Kozacw)

2. Kneruarnrii mpamoyroabauk 629 X 630 pazpe3an Ha HECKOJILKO KBaJI-
paToB (Bce pa3pesbl WIyT O JIMHUSM CeTKH). Kakoe HauMeHbIee YHC/I0
KBa/IPATOB C HEYETHOW CTOPOHOI MOXKET OKa3aThCsi B TakoM pasbmenuu’! He
3a0y/IbTe OObSICHUTD, [T0YeMY B PA30MEHUN He MOXKET MOJIyIUTbCs MeHbIlee
YUCJIO KBA/PATOB C HEYETHOU CTOPOHOI. (K. Cyzos)

3. Cywmacreqmmuit KOHCTPYKTOP co3mas dackl ¢ 150 crpenkavu. [lepas
CTPEJIKa KPYTUTCS CO CKOPOCTHIO OJIUH 00OPOT B Yac, BTOpasd JjiejiaeT 2 000po-
Ta B 9ac, ..., 150-g crpenka jenaer 150 00opoTos B yac. Hace! 3amycTui u3
IIOJIOZKEHUSI, KOTJIa BCe CTPEJIKU CMOTPeN CTporo Beepx. Korma B mporecce
paboThl YaCcOB BCTPEUAIOTCS JIBE WK OOJiee CTPEJIKU, 3TU CTPEJIKU HeMe [IeH-
HO OTBaJIMBaIOTCd. depe3 Kakoe BpeMs IIOCJIE 3allyCKa OTBAJUTCI CTPEJIKA,
BPAIIAIOIIASCI CO CKOPOCThbIo 74 obopoTa B dac? (K. Kozacw)

4. Ha Boibopax B Cosineunom ['opojie MO2KHO OBLIO ITPOr0JIOCOBATH 3a
BunTnka, HInyatnka mwm Kromouky. [locte ornamenust pe3yabTaToB OKa-
3aJ10Ch, UTO BCe KaHaumiaThl Habpasu B cymme 146% rosocos. Cunmrasiimmit
roJsioca Hesnaiika 00bsicHILII, 9TO TIO OIMIUOKE MOJICIUTAJ IIPOIIEHT I'0JIOCOB 3a
BunaTnka He oT 00I1ero 4mcsia mporojiocoOBaBIINX, a JIAMIb OT YUCIa TOJIOCO-
Bapmux 3a Bunrtuka nm [IlnyaTnka (ocrajabHble TPOIEHTHI OH MOJICIUTAI
npasuiibho). V3Becrro, uro 3a lnyHTrka mporosocosaso 6osbire 1000 u3-
ouparesieit. lokaxkure, uro Buntuk nadbpas 6osbiine 850 roJiocos.

(A. Convinumn)

5. Hwaronamu AD u BE Bbinykioro nstuyroibauka ABC DFE niepece-
kaforca B Touke P. Uzsectrno, uro AC' = CE = AF, ZAPB = ZACE n
AB+ BC =CD + DE. Jokaxure, uro AD = BE. (A. Cmupros)



CAHKT-IIETEPBYPI'CKAJSI
OJIMMIINAJIA ITHKOJIBHNUKOB 2014 roaa IIO MATEMATUKE
I TyP. 9 KJIACC.

1. B amuke y Bacu 400 mapukoB — KpacHBIX, O€/IbIX U 3ejIeHbIX. 1pu
U3 HUX — BOJIIIEOHBIE U MOT'YT B JIIOOOW MOMEHT IIOMEHSTDH I[BET Ha, JII0OOM 13
TPeX MePEeYNCIeHHBIX BBINIe. Bacs 3ariasgHym B SIMUK U YBUJE, UTO KPACHBIX
IIAPUKOB O0JIbIIE YeM OesIbIX, a 0eJIbIxX O0JIbIIe, YeM 3e/IeHbIX. depe3 MUunyTy
Bacs eme pas 3arigHys B MUK U OKA3aJI0Ch, YTO Tellepb KPACHBIX IIAPUKOB
MEHbIIIEe, YeM OeJIbIX, a OesIbIX MeHbIIe, YeM 3ejieHbIX. CKOJIBKO Oe/IbIX Iapu-
KOB OH YBH/JIE] B MEPBLIil pa3? (/. Maxcumos)

2. Jlanwl uncia ag, ..., ajg. I3BecTHO, 94TO y KarxKJIOTO U3 JCCATH KBaJI-
PATHBIX TPEXUIEHOB

2 2 2 2
" —a1x+ a2, I —agxr+as, ..., T —agx -+ a9, I — a1pT + ap

He 0oJibIlie 0JIHOTO KOpHs. /lokaxkuTe, UTO BCe YUCIA @; HE MPEBOCXOAAT 4.
(K. Cyzxos)
3. Kueruarsrit npamoyroabank 2013 x 2014 paspesan Ha HECKOJIHKO
KBaJIpaToB (Bce paspesbl WyT 10 JTUHUAM ceTKH). Kakoe HanMeHbIee 4uc/aio
KBaJIPATOB C HEYETHO CTOPOHOI MOXKeT oKazaThes cpeau Hux? (K. Cyzos)
4. Jlan Buucannbiii ngaruyroasiuk ABCDE. Ussecrno, uro AC = CD.
Joxkaxure, aro ec;im ABCE — tpamnenusi, To u BCDE — Tpanenust uin
PSAMOYTOJILHUK. (A. Cmupros)
5. Jlano narypaJjbHoe 9ucjo n. Kpajipar HEKOTOPOro HATYPAJILHOTO YUC-
JIa TOJIe/TUJIN HA N U nojiydusn B octarke 8. [Ipu jenenun na n kyba Toro
’Ke HaTypaJIbHOrO Yucja moaydnan B octatke 25. Ha kakoe gucio gemmmm?
(A. T'onosaros)



CAHKT-IIETEPBYPI'CKAJSI
OJIMMIINAJIA ITHKOJIBHNUKOB 2014 roaa IIO MATEMATUKE
I Typ. 10 KJIACC.

1. B amuke y Bacu 100 mapukoB — KpacHBIX, O/IbIX U 3ejeHbIX. 1pu
U3 HUX — BOJIIIEOHBIE U MOT'YT B JIIOOOW MOMEHT IIOMEHSTDH I[BET Ha, JII0OOM 13
TPeX NePeYncICHHbIX BhIlie. Bacd 3arisanys B gIUK U YBUJIE, YTO KPACHBIX
IIAPUKOB O0JIbIIE YeM OesIbIX, a 0eJIbIxX O0JIbIIe, YeM 3e/IeHbIX. depe3 MUunyTy
Bacs erie pas 3aryisgHyJs1 B SIUK 1 OKA3aJ10Ch, 9TO TellePb KPACHBIX IIAPUKOB
MeHbIIe YeM OesibIX, a 6e/IbIX MeHblie, deM 3ejieHbIX. CKOJIBLKO OesIbIX Iapu-
KOB OH YBH/JIE] B MEPBLIil pa3? (/. Maxcumos)
2. Harypaspubie uncia or 1 g0 2014 BbInucanbl 10 Kpyry B HEKOTO-
pom tnopsike. Ormmuanuna Marira Berauc/mia HanboJIbinue odIue JeJTUTe TN
y BCEX Tap CTOSAIIUX PIOM YHUCEJ W 3asBUJIA, 9TO cpeau nosrydeHHbx HO-
Jlos posro 1007 yernbix. /lokaxkure, 9TO OHA OMINOJIACD.
(K. Cyzos, /1. Makcumos)
3. /lan kBajipaTHbI TpexuaeH x° — axr + b, uMeronuii iBa HEHYJIEBbIX
kopHs. V3BecTHo, uTo |b+1| < a, n o7uH U3 €ro KOpHeii 1o MO0 MeHbIIe 1.
Jlokaxkute, 9TO JAPYroil KOpEeHb 10 MOYJ/II0 OoJibIie 1.
(A. Xpabpos, /I. Pocmosckuii)
4. Ha cropone AB tpeyronbauka ABC BbeiOpana Touka D, jjisi KO-
topoit AC' = CD. Ha nyre BC omnmcaHHOW OKPY’KHOCTH TPEyTOJbHUKA
BC'D (ne comepxaineit Toukn D) Beibpana Touka F, mis koropoit LZACB =
= /ABE. Ha upojokenun orpeska BC' 3a touky C' ormedena Todka F
takas aro C'E = C'F. Jlokaxure, uro AB = AF. (A. ITacmop)
5. Kieruarsiii npsmoyrojasHuk n X (n + 3), rime n > 10, paspesan Ha
HECKOJIbKO KBaIpaToOB (Bce paspesbl miyT 1o JuHuAM cerkn). Kakoe Haw-
MEHBIIIee YUCJI0 KBaJIPATOB C HEUETHON CTOPOHON MOXKET OKa3aThCAd B TAKOM
pazbuernu? (OTBET MOXKET 3aBHCETH OT N.) (K. Cyzos)
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CAHKT-IIETEPBYPI'CKAJSI
OJIMMIINAJIA ITHKOJIBHNUKOB 2014 roaa IIO MATEMATUKE
I Typ. 11 KJIACC.

1. JIsoeunuky Kocre nakanyne EI'S npucnuiocs npasuiio:

2 (5) =

[Ipu kakux a > 1 370 MpaBUIO He PabOTAET HU IIPU KAKOM ITOJIOKUTETHLHOM b7
(K. Kozacw)
2. Carra OTMETHI HECKOJIBKO KJIETOK TabJIUIb 8 X 13 Tak, 9To B JIIOOOM
KBaJIpaTuKe 2 X 2 0Ka3aJI0Ch HEYETHOE THCJIO OTMEIEHHBIX KJIETOK. 3aTeM OH
OTMETHJI eIlle HECKOJIBKO KJIETOK, B Pe3yJibTaTe Uero B KazKJI0M KBajipare 2 X 2
CTaJIO YeTHOE YHCI0 OTMEYEHHBIX KJIeTOK. Kakoe HamMeHblllee CyMMapHOe
YHCJIO KJIETOK MOIJIO ObITh oTMedeHo Carreii? (C. Bepaos)
3. [an xBagparsbiii Tpexwien f(z), crapimmii K03 OUIHEHT KOTOPOTO
paBen —1. l3BecTHO, 9TO CyIIeCTBYeT Takasl Imapa Pas3/IMIHBIX YUCEJT U U v,
aro f(u) = —v? u f(v) = —u?. JlokazKuTe, 4TO CyHIECTBYET OECKOHEUHO
MHOTO T1ap 9HUCeT ¢ TAKUM CBOWCTBOM.
(A. Xpabpos, /1. Pocmoscruti, C. Bepaos)
4. Bce rpanu Terpasnapa ABCD — ocTpoyro/ibHbIe TPEYTrOJabHUKN. Toq-
Ka [ — 1eHTp ero BumcaHHoil cdepbl, a Touka () — IEHTP ONMCAHHON cde-
pbl. UsBectro, uto [ nexkut B miockoctu ABO. Kpome Toro, nssectHo, 9To
ZABC =50°u ZBAC = 60°. Haiiure yron ADB. (C. Bepaos)

5. ,Z[OKa}KI/ITe, 49TO JIJId BCEX HATYPaAJIbHBIX 71 1 7V BBIIIOJTHEHO HEPaBEH-

o (V2] - V7] < [mnV14].

Ksajparnbie ckoOKr 0603HAYAIOT TEJIYIO YacTh YUCIIA. (A. T'oaosanos)



