Heaoyams ceovmas Jlemusss Mnozonpeomemuas [llkona Kuposckoii obnacmu
Buwkuns. 3-28 utonsa 2011 2o00a.

BcmynumenoHas onumnuada, 4 utonsa

1. Ha pucyHKe n3obparkeH 3ursar u3s 6 kBagpatnkos 1 cm x 1 cm. Ero nepumeTtp
paseH 14 cm. Yemy paBeH nepumeTp aHaANOMMYHOro 3ursara, cocroauwero ns 2011
KBaZpaTUKOB?

2. Ha pocke 6bIn0 HaNMWMCAaHO HECKO/IbKO 4Yucen, cpefHee apudmeTmyeckoe

KoTopbix pasHo 20. MNocne Toro, Kak BaHA cTep ogHO 13 uncen, cpeagHee apudmeTnyeckoe cTano pasHo 19.
A ecnn 6bl BaHa, Bmecto TOro, 4tobbl ctuMpatb, gonucan 6bl YMCNO, paBHOe CTepTOmy, TO cpeaHee
apudmeTmyeckoe uncen Ha gocke 6o110 6bl paBHO 20,5. CKOIbKO YMCEN HAMMCAHO HA AOCKE N KaKoe YMCo
cTep BaHa?

3. B TpeyronbHuke ABC yron ZA 6onblwe yrna ZB. [OKaxKute, YTo ANMHA CTOPOHbI BC 60/blle N0I0BUHbI
ONVHbI CTOPOHbI AB.

4. CtoumocTb KHUrK coctasnana 1000 py6. Bo Bpems Kpmamnca marasmH HECKO/IbKO pa3 NoBbilWaa UeHy Ha
10%, a ecnm cnpoca He 6b110, To cHUXKan Ha 10%. Morna v KHura B utore ctontb 561 py6.33 Kon?

m+n .
5. ,D,J'IFI NONOXUTENIbHbLIX M, N BBeAemM obo3HayeHue m0n=—4. HaM,CI,MTe 3Ha4YeHNEe Bblpa*KeHUA
mn +

(...((201152010) - 2009) o...0 2) o1

6. B kneTkax kBagpaTta 13x13 pacctaBneHbl O 1 1. OKasanacb, 4TO cymma yucen B Atobom Keagparte 2x2
4yeTHa, a B tobom KpecTe M3 5 KNeToK — HeyeTHa. [JOKaxKnTe, YTO CyMMa 4mcen B yriax Keagpata 13x13

aenntca Ha 4.

7. buccekTpucel TpeyronbHMKa ABC nepecekatoTca B Touke . N3BecTHO, yTo A/+AC = BC, [loKaxuTe, 4To
ZCAB=2/ABC.

8. B komnaHun 100 yenoBek. OKa3anoch, 4To A0bbIX 98 M3 HUX MOXKHO Pa3buTb Ha 49 nap 3HaKombIx. Kakoe
HaMMeHbLLEee YMCI0 Nap 3HAKOMbIX MOXET ObITb B 3TO KOMNAHUK?
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HUT'PBI B BUJIBAP/], 5 utona

1. B nomuke Hemaneko OT MOpsi JKUBET BIIOOJICHHBIH METEOpPOJIOr, a €ro JEBYIIKAa XHBET B JPYrOM JIOMHKE.
MerTteoposor cobupaeTcs 3aiiTH K Hel, HO JIONT 30BET €ro BEIMTH Ha 6eper Mopsi, 9To0bI TOCMOTPETh Ha noroay. Kak 01 emy
npoiitu nmockopee?.(llepesod na mamemamuyecxkuui: Ects Touku A u B o ogny cropony ot mpsimoit. Hago Haiitu Touky C

Ha 3TOM MPsMOH Tak, 4To0bl cymma JiH otpe3koB AC 1 BC Obiia HanMeHbIIei).

2. Ectp nmBa ropoma, MeXAy KOTOPBHIMH TEYeT peKa C TapaieNbHbIMH OeperamMu. HyXKHO NpOIOXKHTH caMyro
KOPOTKYIO JIOPOTY M3 OJHOTO TOPO/a B APYroit. AX J1a, €CTh YCIOBUE — MOCT JOJDKEH ObITh TEPIEHANKYISIpEH Oeperam.

3. [Tararommuiicss 4enoOBeK BBHIXOAWUT U3 Oapa u uaeT nomoi. [Ipu 3ToM OH Kakoe-TO BpeMsl UAET 10 OTPE3Ky IPSMOii,
MMOTOM PE3KO MOBOPAYMBAET, U TaK HECKOJIBbKO pa3. K yrpy oH mpumien nqomoii. Jlokakute, 4To eciiu Obl OH HE IIaTaycs, a
IIeNT JOMOM TI0 TIPSAMO#, OH mpuIten Obl ObIcTpee (I[lepesod na mamemamuueckuti. JIokaxuTe, 9TO JITMHA JTFOOOH JTOMaHOMH

HE MEHBIIIC JUTMHBI OTPE3Ka, COSAMHSIONIETO HAYaI0 M KOHEII).

4. Ha tpeyronsHOM MbICE KHBET paboTALIMi METEOPOJIOT. YTPOM OH BBIXOJUT HA OAWH Oeper, IOTOM Ha ApPYroH, a
MMOTOM HET TOMOH IuTh Yail. Kak eMy cienatsh cBor0 paboTy moObICTpee, ecli a) MBIC MIPEICTABISIET CO00M OCTPHIN yro;
0) MBIC — 3TO OpPSIMOHN Yroijl; B) MBIC — 3TO Tymou yroi. ([lepesod na mamemamuyeckuil: TIOCTPOUTE TPEYrOJIbHHUK

HaMMEHBIIIEr0 MIepUMETpa, OJTHA BEPIIMHA KOTOPOTO JIS)KHUT B TAHHOH TOYKE, a JIBE IPyTUe — Ha CTOPOHAX yIiia).

5. A Temephb Ta ke 3a7a4a Mpo BIFOOJICHHOTO METEOPOJIOra, IEBYIIKA KOTOPOTO XKHBET Ha TOM K€ MBICE.

6. Han yron ABC u touka D BHyTpu Hero. [locTpoiiTe 0Tpe30K ¢ KOHIIAaMH Ha CTOPOHAX JAHHOTO yrIjia, CepeirHa
KOTOPOTO HAXOIUTCsI B Touke D.

7. a) Jlnaronanu; 0) yribl BRITYKJIOTO MSATHYTOJILHUKA paBHbI &, D, C, d u e. Beerna nu U3 3THX MATH YUCET MOXKHO
BBIOpATh TPH Tak, YTOOBI OHU OBUTH UIMHAMH CTOPOH HEKOTOPOTO TPEYTOJIbHUKA?

8. bunbsipa umeer GopMmy MpsIMOYTOJIbHUKA. B MPOU3BOJIBHON TOUYKE MpEmnojaBaTesib CTABHT Miap. A JIMIIOHOK,

MMEIONINI a0CONMIOTHOE 3peHHe W YMEHHE JeNlaTh TOYHBIE yJapbl, [OJDKEH BBINIOJHUTH HEKYIO 3amady. Bcerma nm oH
CMOXKET:

a) 3arHaTh map B JIFO0YI0 JTy3y? ( Ty3BI PACIIONIAarar0TCs B yIilax MPSMOYTOJIbHHUKA U B CEPEIUHAX JITUHHBIX CTOPOH);

0) 3arHaTh map B JIIOOYIO Y3y TaK, YTOOBI OH MPEIBAPUTEIHLHO OTPA3UIICS OT OJHOUW U3 CTEHOK?

B) YJIapHUTh IIap TaK, YTOOBI OH, YAAPUBIIHCH 00 OJTHY CTEHKY, BEPHYJICS Ha HCXOTHOE MECTO?

I') yIapUTh 11ap Tak, YToObI OH, yaapuBinuck 0 BCE cTeHku, BepHYJICS Ha HCXOHOE MECTO?

1) CKOJIBKO PEIIEHNI UMEIOT IMyHKTHI a)-T)?

9. Bunbsipn umeer Gopmy npsmMoyroiabHUKA. B Mpou3BOIBHOM TOYKE MpenojaBareib CTaBUT MIap, a APYTYI0 TOYKY
OTMeuaeT KpacHbIM. JIMIIOHOK 3WHOBWH, WMEIOIIHMA aOCOOTHOE 3peHIe U YMEHHE JielaTh TOYHbIEC yJaphbl, TOJDKEH OUTh
1Iap Tak, 4ToObI OH MPOIIENT Yepe3 KPACHYIO TOUKY

a) yJIapHUBIIACH 00 OJJHY CTCHKY; 0) yJIapHUBIIKCH O BCE CTCHKH.

CMoxeT 1 3MHOBUH BEHITIONHUTL HETOCHIBHYIO 3a7ady? CKOIBKO CIIOCOO0B BBITIOJHUTE 3TU Aypallkue TpeOOBAHUS UMEET

3UHOBHI B KaXJOM U3 CITydaeB?
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Kombunamopuxa mpaouyuonnan u pasnas, 5 uronsn 2011 2.

1. B JIMIII mpoxxuBaeT HEKOTOpPOe KOMMYEeCTBO Ttojeil, B ToM uncie 100500 gereii. OOuTarenu mareps mo-pasHoOMY
OTHOCSTCA K 3apsake. M3BeCcTHO, YTO MajbuHUKOB B 2 pa3a 0oJibllle, YeM JeBOoYeK. [Ipu 3TOM cpeiy HEHaBHCTHHKOB 3apsaKH
OJIMHAKOBOE YHCJIO B3POCIBIX U JIEBOYEK. 3HAA, UTO JCBOYCK, HE JIIOOAINX 3apsaaKy B 9 pa3 Oomblie, ueM e€ 000)KaromuX,
HaMIUTE YUCIIO0 B3POCIBIX, HE TIOOAMNX HUKYIBTYPY.

2. Jiia obecriedeHns MUTHEBOTO PEeXUMa HEOOXOIMMO BBIOPATh TpeX ASKYPHBIX W3 10 HUUYEro He MOI03PEBAIOIINX
neteir orpsima M7. Takke HeoOXoaMMO BBIOpaTh 7 UTPOKOB ISl UTPHI B BOAHBIA (yTOON (Ha pasmeBaHue) m3 Tex ke 10
IIKOJIEHUKOB OTpsizia. B xakom ciydae BEIOOP OOJIBIIE M BO CKOJIBKO paz?

3. Jnst obecriedeHrss MATHEBOTO pekMMa HEOOXOANMO BBIOPATh TpeX AEXKYpHBIX n3 10 HAYETo HE MOI03PEeBAIOIINX
neteit otpsima M7. Taxxke HEOOXOAUMO BHIOPATh CEMEPHIX IIKOIBHUKOB, KOTOPHIE OTHECYT BOMY B APYTHE OTPSABI (OTUH
¢u3ukam, npyroil Oumomoram, TPETHl XMMHKaM, a TakKe HYXHBI BomoHecymme mamst M6, M8, M9, M10) u3 tex xe 10
IIKOJIEHUKOB OTpsia. B kakom ciydae BEIOOP OOJBIIE M BO CKOJIBKO paz?

4. B xopumope moka Bucar 10 menbix mammodek. CKOIBKO MMEETCsl pa3indHBIX crocoboB xymuranam 1., V. u JL
Pa3dUTh HECKOJIBKO JTaMIIOYeK?

5. HazoBem HaTypanpHOE YHCIIO «CHMIATHYHBIMY, €CIIH B €0 3aIMCH BCTPEUYAIOTCS TOJIBKO a) HedeTHbIe mudpsL; 0)
dpsr MeHbmre 5. CKOIBKO CYIIECTBYET YETHIPEX3HAUHBIX «CHMIATUIHBIX)» YHACEN?

6. A) CkonpkuMmu criocobamMu MOXHO pacctaButh K mameit Ha mocke NxN? B) CkojapkKuMH CriocobaMu MOXKHO
pacctaButh K nmaneit Ha nocke NXN Tak, utoObl onn He Ownu apyr apyra? B) To e camoe, moje 3y6uaToe (CM. pUCYHOK
BHU3Y).

1. CKOJIBKO «CIIOB» MOKHO TOJTy4UTh, tepecTapisis OykBbl B uMeHax [ PUILLIA? MAIIIA? KIIAPUCCA?

8. B xopoBon Bcrano 66 uenoek u 11 mpenopaBarteneil. CKOJNBKHMH CIIOCOOaMH 3TO MOXKHO CJ/IENAaTh, YTOOBI a)
Bynun u PyGanoB crosumu psjom; 6) Bynun u PybanoB He cTostim psiaoM?

9. ABTOOYCHBIE OMIIETBI IMEIOT IiecTU3HauHbIe HOMepa, oT 000000 10 999999.

a) CKOJIbKO HOMEPOB, Y KOTOPBIX €CTh XOTh 0J{Ha HeuéTHas 1udpa?

0) CKoJIbKO HOMEPOB cojepkar 1udpy 77

B) CKOJIBKO HOMEPOB, He coaepkanux udpp 7 u 07

r) CKOJIbKO HOMEPOB, copepkanux udpy 7 u He cojepxkarumx mudpsr 07

10.Y Can CaHnblua ecTh JUMOHHHKH W BaTpPYIIKH, B cyMMe 13, Kpome TOTo, TUMOHHUKOB OoJbmie. OH X04YeT B MepephiBe
HaKOPMHUTH JI€TEH CBOEH IpymIibl, B HAAEKAE, YTO OHM HAYHYT pemaTs 3amaqyn. Okazanock, 4To ecTh 143 crmocoba caenath
a10. Cronbko Batpymiek y Can Cansraa? Mnm ol ipocTo ormmbes?
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B cymme mul 6ce énonne cpeonue, 6 urons.

1. Konst u Bacs 3a sHBapps nosyuuiau no 20 oneHok, npuuéM Koussi mosiydusn msiTeépoK CTOIBKO Ke,
ckosibko Bacs 4eTBEpok, UeTBEPOK CTOJIBKO ke, CKOJIbKO Bacs Tpoek, Tpoek CTONBKO ke, CKoJbko Bacs
IIBOEK, W JIBOCK CTOJBKO K€, CKONbKO Bacsi - marépok. Ilpm stom cpennuii 6amn 3a siHBapb y HHUX
01MHAKOBBIN. CKOJIBKO ABOCK 32 siHBaphb moayuni Koss?

2. V nac ectb 13 90510k 1 BCCbI, Ha KOTOPBIX MOKHO B3BCCUTH POBHO I1IO IBA s10710Ka. MOKHO JIM HaWTH
CYMMapHBIﬁ Bec Bcex A0710Kk? MOKHO JIM HalTH BeC Kaxxaoro SI0JI0Ka B OTIIMM KOJJMYECTBOM B3BEIIMBAHUM.

3. B zammcm 7,*,** ¥ * * 2 3ameHnTe 3BE3J0YKM YHCIAMU TaK, YTOOBI CyMMa JTFOOBIX TPEX COCEIHUX
yucen paBHsuiach 20.

4, ITo xpyry paccraBnens! nudpst 1, 2, 3,..., 9 B npousBoibHOM nopsinke. Kaxpie uetsipe nudpsl,
UIyIIME MOAPS 0 YaCOBOM cTpelike, 00pa3yroT YeThIpex3HauHoe uncio. HailTu cymmy Bcex TakuXx 4uced.

5. Hanbet mudpsl, 1, 2, 3, 4, 5, 6, 7. AH4 3anucana ¢ UX MOMOIILI0 BCE BO3MOXKHBIC YETHIPEX3HAYHBIC
qHpcla.

a) Haiinute cymmy Bcex uucen, KOTopble 3anucana AHs.

6) Tans 3amMcana ¢ UX MOMOLIbIO BCE YETBIPEX3HAUHbIE YHUCIA, HO C YCJIOBHEM, YTO LU(PBH B HUX HE
nosropsuMck. Haiinure cymmy Beex dncen, KOTopele 3anucana Tass.

6. Hudpsr 1, 2, 3, 4, 5, 6, 7, 8 3anucany B BepIInHax Kyba, a Ha ero pedpax HaNMCaIH JIBY3HAYHBIC
qrclia, KOTOpbIe MOIYy4YaloTcsl ¢ MOMOIIbIo u(p Ha KoHIax pedep. Haiinute cymmy uucen Ha peGpax.

7. JleTu BBIMMCBHIBAIOT HA MOy KOpITyca YUClia, IPUYEM C YCIOBUEM, YTO CyMMa JIIOOBIX CEMH HOAPS
UAYIIMX YMCeN OTpHUIaTeNbHA, a cCyMMa JI0ObIX OJMHHAANATH MOAPS UIYIIUX MoJokuTenbHA. [IoHATHO,
410 0e300pa3re He MOKET MPOJOKATHCS JOAr0. A CKOJIBKO M0Ja MOXKHO MOHNOPTHUTh, €CIH KaXA0€ YHCIIO
3anumaert 0,5 M kopuaopa?

8. B zammcu 7,%** * * * 2 3ameHuTe 3BE3OYKM YHCIAMHU TaK, YTOOBI KaXKJI0€ YUCIIO, KPOME JBYX
KpallHuX, PaBHSIOCH a) CyMME; 0) MOJIYyCyMME JIBYX COCETHUX C HUM YHCE.

0. VY KaI0ro TPEX3HAYHOTO YHCiIa HAlUIM npousBeaeHue ero uudp. [omyunnocs 900 mpousBeneHuit:
oT 1x0x0 10 9x9x9. Uemy paBHa ux cymma’?

10. O6o3naunM S(N) pa3HOCTh MEXAYy CYMMOH YETHBIX M CYMMOI HEUETHBIX LU(p umciaa N (eciu
COOTBETCTBYIOIIUX LU(P B JECATUUHOM 3amucu N HET, TO UX cyMMa cuutaetcs paBHoi 0). Haiinure cymmy
s(1)+s(2)+...+s(2011).
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Komﬁunamopuxa OONOJIHUMEJIbHAA U Hoeasn, 6 urons

1. Ompra CepreeBHa XO4YeT BBIBECTH Ha BEUEpPHIOK NWHEHKYy 5 Mwum u 4 Asb. [lpu 3TOM Hemb3s, 9TOOBI AeTH C
OJIMHAKOBBIMH MMEHAMH CTOSITH psAgoM. CKOJIBKHMH CIIOCOOaMHM OHa CMOXET 3TO cheiaTh? (Bce Mumm M AHHU HMEIOT
pasHble (haMUITUH, ¥ BOOOIIIE OHHM HE ITOXO0XKH ).

2. TpeOyercsi cocTaBUTH paclvcaHWe OTIPaBIEHHS TOE3[0B Ha pa3indyHble THU Hemenu. [Ipm stom HEOOXOmMMO,
9yToOBl 3 JHS OTHPABISUIOCH MO 2 MOe3/a B JACHb, ABa AHS MO OJHOMY, W JBa AHA MO TpH. CKOIBKO MOXHO COCTaBHUTH
Pa3IMYHBIX pacIIUCaHUNA?

3. CKONBKO CyIIECTBYET a) BOCBMH3HAUYHBIX; 0) YETHIPEX3HAUHBIX HATYPaJbHBIX YHCEN, B KOTOPBIX LUQPH UAYT B
MOPSAJIKE BO3pacCTaHUs?

4, Ky6 ¢ peopom mmunbl 20 pa3out Ha 8000 eAMHUYHBIX KYOMKOB, U B KaXXJIOM KyOWKe 3ammucaHo 4uciio. M3BecTHo,
YTO B KaXKJAOM CTOJI0MKe u3 20 KyOMKOB, MapajuiebHOM peOpy KyOa, cymMMa 4uces paBHa 1 (paccMaTpUBAKOTCS CTOJIOMKHU
Bcex TpEX HampapiieHuil). B HekoTopoM kyOmke 3anmcano uucio 10. Uepes 3TorT kyOMK mpoxomuT Tpu ciosi 1x20x20,
napajuleJIbHBIX TpaHsM Ky0Oa. HaiimuTe cymMMy BCeX YHMCEN BHE STHX CIIOCB.

PucyHokK 2

S. Kopons naér no xneryaromy noiro NN U3 1€Boro BepxHero yria B MpaBblii HUKHHM, epeMenasch 3a Xo Ha 1
mar Brpaeo win Ha 1 mar BHU3. CKOJIBKUMH CIIOCO0aMH OH MOXKET 100paThCs?

6. Kopone u3 mpegpiaymieit 3amaun ua€T mo ypesaHHoMmy monio (puc. 2). IIpoHymepyeM KOHEYHBIE KIETKH Ha
JUArOHAaJM C JIEBOM HIDKHEH 10 MpaBOd BEpXHEM.

A)JlokaxxuTe, 94TO YUCIIO CIOCOOOB T0OPAThCS 10 OJJHOU M3 KJIETOK ¢ HEUYETHHIM HOMEPOM M YHCJIO CIIOCOO0B T0OpaThes 10
OJTHOM M3 KJIETOK C YETHBIM HOMEPOM coBmaaroT. b)Halinure, uemy paBHa cymMa 3TUX YHCEI.



Heaoyams ceovmas Jlemusss Mnozonpeomemuas [llkona Kuposckoii obnacmu
Buwkuns. 3-28 utonsa 2011 2o00a.

3AIIAC KAPMAH HE TAHET, 6 utoaa
1. Jan octpoyronbsHbIi TpeyronsHuk ABC.
a) IOK&KHTE, YTO CyMMa €ro MeJIMaH MEHbIIIE ero MePUMeTpa.
0) TOKaXXUTE, 9TO CyMMa €ro BBICOT MEHBIIIE €r0 IepUMETpa.
B) JIOKQXXHUTE, 9TO CyMMa €ro OMCCEKTPUC MEHBIIIE ero IepuMeTpa.

2. Bunbsp umeeT popMy NMPSMOYTOJIBHOTO TPEYTrOJbHHMKA, OJMH M3 OCTPHIX YIJIOB KoToporo pasen 30°. U3 srtoro
yriia 1Mo MeIWaHe IPOTHBOIIOJIOXHOW CTOPOHBI BBIMYIIEH IIap (MarepuanbHas Todka).J[okazaTb, 4TO MOCIIE BOCHEMH
OTpakeHuii (YToJ MaJeHus paBeH yrily OTPaKeHHs) OH TIONAAET B JIy3y, HAXOAILYIOCS B BepiuuHe yriaa 60°,

3. I[OKEDKI/ITC, 4TO Cp€au TPCYroJIbHUKOB C 3aJaHHbBIM OCHOBAHHMEM U IIJIOLIAABIO HaMMEHBIINH NEPUMETP HUMECT
paBHOOEIPEHHBIN.
4. Bunbsipn umeer Gpopmy OCTpOYroiabHOTrO TpeyroyibHuKa. Hy»HO MoCcTaBUTh Ha JIIOOYIO €ro CTOPOHY IIap W 3aTeM

MOCTPOUTh TAKYI0 TPACKTOPHIO, JBUTASICH MO KOTOPOM IMap, YAAPHUBIIMCH O KaKIYI0 M3 OCTaBIIUXCS CTOPOH IO pasy,
OKaKETCS1 B HAUAJIbHOU TOYKE.

5. B ocTpoyroibHOM TpeyroipbHUKE Ha KaKIOH M3 CTOPOH MOCTaBIEHO IO TOYKE. 3aTEM 3TH TOYKU COCIUHSIOTCS,
o0pa3ys TpeyroibHuK. Heo0XoanMo u3 Bcex TaKUX TPEyroIbHUKOB HAWUTH TPEYTOMFHUK C HANMEHBIIINM TIEPUMETPOM.

6. B Owibspae GopMbl paBHOCTOPOHHETO TPEYTroJIbHUKA OTMeueHa Touka. lllap, karasch mo OWIbApAY, Mpoexai o
3TOM Touke 7 pa3. JlokaxkuTe, 4TO OH MPOENIET 10 HEW U BOCbMOM pa3s.
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Mapuw no naowadu! 7 urons.
OnpeodeneHue (ymHoe, HenoHAMHoe, 0b6a3amenbHO nonpocume npenodasamesneii noemopums). Kaxkaoi ¢purype
M Ha NNOCKOCTU CTAaBMTCA B COOTBETCTBME YMCNO S;,, Ha3biBaeMoOe M/OWAAbIO, TAKOE, YTO BbINOAHEHbI Caeaylowme
CBOWCTBa:
1)Sy 20;
2)Mnowaan paBHbIX GpUryp paBHbI;
3)Ecnu durypa M coctont ns puryp A n B, He MMeIoLLMX OBLLMX BHYTPEHHUX TOYEK, TO Sy = S, + Sg;
Kommernmapuli om HOC: Heyxcenu HU 0OuH u3 demeli He 3axo4em 3a0ameo 80Mpoc?
4)Mnowaab KBagpata 1x1 pasHa 1.

Oflc.. A menepb 3a0a4u...

0. a) JlokaxkuTe, YTO NNOLWAAb NPAMOYFONbHOIO TPEYro/ibHMKa paBHA NOJIOBUHE NPOU3BEAEHMA €r0 KaTETOB.

6) JoKaxkuTe, 4TO naowWaAb OCTPOYro/IbHOrO TPEYro/sibHUKA pPaBHa MOJIOBUHE MPOM3BEAEHMSA MPOM3BOJIbHOW €ro
CTOPOHbI HA ONYLLEHHYIO HA 3Ty CTOPOHY BbICOTY.

B) [lOKaxuTe TO e camoe yTBEPKAEHWE A1 NPOM3BO/IbHOIO TPEYro/IbHUKA.

r) JoKaxkuTe, 4To NAoOWaAb NapasiesorpaMmma paBHa NPoM3BeAEeHUIO NPOM3BOJIbHOM €r0 CTOPOHbI HA OMYLLEHHYHO Ha
3Ty CTOPOHY BbICOTY.

4) JoKaxKuTe, 4To nsoLaab Tpaneumm paBHa Npom3BeeHNIo NoNyCyMMbl OCHOBAHMIA Ha BbICOTY.

1. AwnaroHanu tpaneuun ABCD c ocHoBaHuamM AD n BC nepecekatoTca B Touke O. [loKaxkute, 4to Syos = Scop

2. a) M3 TOuYKW, neskallei BHYTPWU MPaBMALHOIO TPEYroJibHWKA, OMNYyCTUAW MNepneHAMKYAspbl Ha CTOPOHBI.
JoKaxuTe, 4To CymMa 3TUX TPEX AJIMH HE 3aBMCUT OT BblOOpa TOUKM.

6) [1nA Kakunx elle MHOTrOyrolbHUKOB BEPEH 3TOT haKT?

3. TOUKyY, nexallyto BHYTPM NPaBUJIbHOIO WECTUYTOJIbHUKA COeAUHUIM CO BCEMU €ro BepluMHamn. [loKaxuTe,
YTO CYMMbI NJIOWAAEeN NOMYYMBLUMXCS TPEYrO/IbHUKOB, B3ATbIX Yepe3 O4MH, PaBHbI.

4. a) [lokaxuTte, YTO meamaHa OeNUT TPeyroNbHUK Ha ABa paBHOBENUKUX. 6) [loKaxute, 4To B
Me[MaHbl TPeyro/ibHWKa NepeceKatoTca B O4HON TOUKe, AeNATCA TOYKON nepeceyeHns B OTHOLWEHUM 2

: 1, cuMTan OT BEPLUUHDI, U AENAT TPEYroNIbHUK Ha 6 paBHOBEANKUX E
5. Kak B TpeyronbHuke ABC NpoBecTV IOMaHyto, YTOObl BCE MATb MNONYYEHHbIX TPEYroNbHUKOB

UMeNn OANHAKOBYIO NoWwaab?

6. Yepes TOuky D, nexawyt Ha ctopoHe BC TpeyronbHuka ABC, nposBegeHbl NpAmble

napannenbHble ABYM APYTMM CTOPOHAM U nepeceKkatowme cTopoHbl AB 1 AC COOTBETCTBEHHO B TOYKaX
E v F. JokaxkuTe, uTo TpeyronbHUKu CDE n BDF paBHOBENNKW. A b F

7. [aH TpeyronbHuK ABC. Hailgnte reomeTpuyeckoe MecTo Touek M, Takux, 4to
Snas<Sasc) Smac<Sasc) Smac<Sasc-

8. B BbINYKAOM YETbIPEXYrO/NIbHUKE OTMETUN CEPEAMHbI CTOPOH U COeAUHUIM
WX C BEPLUMHAMM TaK, KaK MOKa3aHO Ha pUCYHKe. [lOKaKuTe, YTo MAOLWaAnN Cepon u
YepHOM YacTel paBHbI.

9. OTpesoK, coeguHAWMIA cepeanHbl  ABYX MNPOTUBOMNO/IOMKHbBIX CTOPOH
BbIMYK/I0rO YeTblIPeEXyroibHMKa, Pas3ge/iva ero Ha ABa YeTbIPexXyrosbHUKA, UMEOLNX
paBHble naowaau. [lokaxuTte, 4To 3TM CTOPOHbI NapaaaesnbHbl.

10. BHYTpPU NpaBWIbHOIO N-yrosibHWKa B3ATa TOYKa, MPOEKLMN KOTOPOM Ha BCe A Q
CTOPOHbI NOMNAAAT BO BHYTPEHHME TOYKM CTOPOH. ITUMM TOYKAMM CTOPOHDI
pasgenaTca Ha 2n OTpes3KoB. 3aHymepyem ux noapag: 1, 2, 3, ..., 2n. [JokKasaTb, YTO Cymma OJMH OTPe3KOoB C

YETHLIMW HOMEPaMM PaBHa CYMMeE AJINH OTPE3KOB C HEYETHbLIMK HOMEpPaMU.
11. TPYAHAA, Ho HE OYEHb
*Yuntenb NpoAMKTOBaN Kaaccy 3afaHne, KOTOPOe Kaw /bl YYeHUK BbIMOJHWA B CBOeN TeTpaaun. BoT aTo 3apaHwme:

"HapucyitTe ABe KOHLEHTPUYECKME OKPYKHOCTM paamycos 1 1 10. K Manoit OKpyKHOCTM NpoBeauTe TPU KacaTebHbIX
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TaK, 4Tobbl TOYKM UX nepecedyeHua A, B u C neanu BHyTpM 6O/bLION OKPYXKHOCTU. M3mepbTe naowaab S
TpeyronbHuka ABC u nnowagm S;, S, n S; Tpéx obpasosasBwmxca "cektopoB" c BepwmHamm B Toykax A, B n C.

Haligute S;+5,+S5-S." [oKasaTtb, YTO Y BCEX YYEHMKOB (€C/IM OHM MPaBWIbHO BbINOJHWAM 3a4aHue) MoJyYnanch

O4MHaKoBble pesynbTaThbl.
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12.

13.

14.

15.

16.

17.

18.

M oname o pa3Hbix CyMMax, ce200HA yxe 7 Uk

B psin crosT 15 cnoHOB, KaXKAblil U3 KOTOPBIX BECHUT II€JI0€ YHCIO KWIorpaMMoB. Eciu B3sTh MH0060TO
CJIOHa, KPOME CTOSIIEro CIpaBa, U MPHOABUTh K €ro BeCy YABOSHHBIH BEC €ro MmpaBoro cocena, TO
nosyyutcs 15 Toun (s kaxaoro u3 14 cionos). Haligure Bec kaxoro u3 15 cioHoB.

JaHbl IATHIECAT Pa3IMUHBIX HATYpaJbHBIX YMCEN, ABAIIATh MATh U3 KOTOPBIX HEe mpeBocxoisaT S50, a
octanbHbIe Oonbine 50, Ho He peBocxoAaT 100. [Ipu 3TOM HUKaKKe 1Ba U3 HUX HE OTJIMYAIOTCS POBHO
Ha 50. Halinure cyMMy 3THX 4YuCell.

VY Ajemmm ectb IHPOKHBIC, PA3JIOKEHHBIE B HECKOJIBKO KOPOOOK. AJlemia 3amucai, CKOJIbKO MHPOKHBIX
B Kaxaoi kopoOke. Cepeka B3I O OAHOMY MUPOKHOMY M3 KaKIOW KOPOOKH M TOJOXKHI MX Ha
HEepBbIf MOJHOC. 3aTeM OH CHOBAa B3sUI 10 OAHOMY MHPOXHOMY M3 KaXJOW HENMyCTOM KOpOOKH U
HOJIOXKWJI MX Ha BTOPOH MOAHOC - U TaK Jajee, M0Ka BCe MUPOYKHBIE HE OKAa3alMCh Pa3I0KEHHBIMU T10
nognocam. Ilocne storo Cepexka 3ammcall, CKOJIBKO NMUPOXKHBIX Ha KaXJIOM HogHoce. JloKaxuTe, uTo
KOJIMYCCTBO PA3JIMIHBIX YUCECII CPCAU 3aIlIMCAaHHBIX Anemeit PaBHO KOJHUYCCTBY PA3JIMYHBIX YUCEII CPCAU
3anucaHHbIx Cepexeil.

Anexceit UropeBuu XuTpo nepeHyMepoBasl Bcex 66 CEMHMKIACCHUKOB, MPUCBOUB KaXIOMY KakKOH-TO
YHUKaJIbHBIH HOMep. OH Bbinan TaifHy, uro cymma JIFOBbIX a) 29; 6) 12 uucen nenutcss Ha HOMeEp
oTpsifia, TO €CTh Ha 7. MOHO JIM yTBEp)KIaTh, UTO CyMMa BCeX 4ucen ( TO €CTh BCEro OTpsAJa) AEIUTCS
Ha 77

Penara PunaroBHa co3nana HOBYrO urpy “Tpumunomka». [IpaBuna e€ eme HUKOMY HEU3BECTHBI, HO
YK€ MOYTH U3TOTOBJIEHbI CaMU TPUMHHOLIKK. TpUMHHOIIKA MpeAcTaBiseT co0Ool TpH KBaJpaTHKa
BMecTe (KakK JOMHUHOIIKA — JIBa), Ha KaKJ0M KBajapaTuke oT 0 10 6 Touek. [Ipu 3TOM HEBaXKHO, B KAKOM
nopsiike UAyT KBaapaTuku ( Hampumep, TpumuHomka 023 u 203 — oxHa u Ta xe). CKOJIBKO BCEro
pa3HbIX TPUMHUHOILEK B 3TOU Urpe?

Tenepp mnpodu pemmau yCOBEpLIEHCTBOBATh ATy HUIPY, CKa3aB, YTO KBaJpaTHK B ILIEHTPE Belb
OTIIMYAeTCs OT KBaJpaTUkoB 1o kpasMm. Hanpumep, Tpumunomka 102 u 201 — ogna u Ta xe, a 012 ot
Hux oTiinyaerca. Ckoibko TpuHUMoIEK B urpe «lIpopu-TpuMuHomka?

Ckonpkumu  criocobamMu  MoxHO mpenacraBute uuciao 1 000000 B Buae a) AByX HaTypaldbHBIX
COMHOXHUTENEH; 0) Tpex HaTypaJbHBIX COMHOXXUTENIEH, €CIM CIOCOOBI, OTIMYAIOIIUECS TOPSIKOM,
CUMTArOTCS pasHeIMH. Hy W Ta ke 3amada, B) B COMHOXKHUTENS; T) TPU COMHOXHUTEIS, TIPU ITOM
MOPSIIOK COMHOXKHUTENEN HE BAKEH.

B xnerkax Ttabmuier 10x10 3amucansl unciaa ot 0 g0 99 (mepBas TOPU30HTANb HyMEpyeTCsl CleBa
Hanpaso yucaamu ot 0 1o 9, Bropas ot 10 no 19 u 1. 1.). [lepen HEKOTOPBIMU UMCIIAMU [TOCTABJIEHBI
IUTIOCHI, TIEPE]l OCTAJIBHBIMU - MUHYCBI, TaK YTO B KaXXJIOW FOPU30HTAIM U B KaXJO0M BepTHUKAIU IO 5
TJTFOCOB M IO 5 MUHYCOB. JloKa)kuTte, 4To cymMa Bcex uncel paBHa (.
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(10)Npsman, npoxoaALwan Yyepes
BepLlwnHy A TpeyronbHuka ABC,

[Ba yrna TpeyronbHuKa pasHbl 10° 1
70°.HaignTe yron mexay BbiCOTOM U

Kakoe Hanbonbluee YNCIO OCTPbIX
BHYTPEHHMUX YI/1I0B MOXKET UMETb BbIMYK/Ibli

g_ nepecekaet CTOpPOHY BC B TouKke M. 6ucceKkTpucon, NnposeaAEHHbIMM U3 2011-yronbHuUK?

o Mpw atom BM = AB, ZBAM =35°, / BEpLUHbI TPETbEro yr/ia TPpeyroabHUKa.

§ CAM = 15°. HanauTte yrabl

= TpeyroabHUKa.
Hangnte Hanbonbnii obwmi Yucno HaumHaeTca cnesa undpon 1. Ecam CTONbKO pelleHnit B HaTypanbHbIX YMCNAX
OEeNnTenb BCex YeTblpex3HayHbIX 3Ty UMPY NepeHecTH Ha NocnefHee MecTo, | UMeeT ypasHeHue X°y° =6

© yncen, 3aNMUCaAHHbIX MPU MOMOLLM TO BHOBb NOAYy4YeHHOEe Yncno byaet BTpoe

§ uMdp 3,4,5, 6. 6onblie nepBoHavyanbHoro. Hagure

T HaMMeHbLLEee YNCNO C TAaKUM CBOMCTBOM.

KombuHatopuKa

Ha npamoit otmeyeHo 100 cuHMX M n
KPacCHbIX TOYEK, NpUYEM MeXAyY AByMmA
OAHOUBETHbIMM TOYKAaMM eCTb TOUKa
Apyroro useta. Yemy moxeT 6biTb
paBHO n? YKaxKuTe BCce BapuaHThI. (

HaHbl 2011 yncen. Kakoe Hanbonbllee
KONMYEeCTBO NOMAPHbIX CYMM 3TUX Yncen
MOXET ObITb HEYETHLIMW YMC/TAMU?

B knetyaTom KBagpate 4x4 oTmeyeHbl BCe
25 y3noB ceTkn. CKONbKO cyLLecTeyeT
Pa3NnUHbIX NPAMbIX, KaXKAasA N3 KOTOPbIX
NpPoxXoAuT XoTA bbl Yepes TPU OTMEYEHHble
TOYKMK?
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Kem aBnseTca MHe JKeHa MyKa cecTpbl
6paTa moeit Mambl?

TaHAa 3agymana umcno. OgHo 13 cneayowmx
YTBEPXKAEHUIA O HEM HEBEPHO, @ TPU BEPHO:
OHO ABY3HAYHOE, OHO NPOCTOE, OHO
ABNAETCA KBa4PaTOM HaTypasibHOro YMCAa,
OHO Aenutca Ha 5. Kakoe umcno bbinio
3a4ymaHo?

Pasrosapwusatot 2011 nonyraes:
MepBbli: BTOPOW NONyrain — opaH»KeBbli
BTopoii: TpeTnit nonyrai — opaHXeBbIN;

2009# nonyrai: 20101 nonyran —
OpPaHKeBbll;

20101 nonyrait: 20111 nonyrai — ronybon
6eremor.

20111 nonyraii: s He ronyboi 6eremort!

e N3BecTHO, UTO BCe OpaHKeBble nonyran u
g TONIbKO OHW AryT. Kakue nonyrau
= opaHeBble?
Ha kakoe Hanbonbluee KOANYecTBo Y ManbymKa 1 geBoYkM 66110 N KapToueK ¢ Kakoe HanmeHbLLee YNCNO0 KNEeTOK MOXKHO
Pa3NMUYHbIX NPAMOYIO/IbHUKOB MOXKHO | yncnamm ot 1 go N. JleBouyKa B3a1a 5 Bblpe3aTb U3 LWAXMATHOM A0CKM TaK, 4ToObl
pa3pe3atb (6e3 ocTaTKka) N0 ANMHUAM KapToOYeK N NepemMHOXMAa YNCNA HA HUX, Ha OCTaBLUENCA YacTu Henb3A bblno caenaTb
s CETKM KneTyaTbl KBagpat 7x7 nocsiie MasibuyuK B3An 5 KapTouek u3 X04a KoHem?
g OCTaBLUMXCA U CAeNan TO e camoe.
2 MNony4yeHHble YNCNA OKA3a/INCb PaBHbI.
% Kakoe HanmeHbLLee BO3MOXKHOE 3HauYeHune
x N 1 KaK AeNnTb KapTOYKKU?
Yacbl c 6oem genatot 3 ygapa 3a 4 CKONbKO BpeMeHM 3a CYTKM BbICBEYMBAETCA HA Kona otnpasunca 3a rpubamm mexay
CEeKYHAbI. 3a CKOJIbKO CEKYHA, OHU S/IEKTPOHHBbIX Yacax undppa 37? BOCEMbIO N AeBATbIO YacaMu yTpa B
caenatot 9 ygapos? MOMEHT, KOrAa 4acoBana U MUHYTHaA
CTPENKM ero 4acos HblIv COBMELLEHDI.
[OMOI OH BEPHYNCA MEXAY ABYMSA U TPEMA
Yyacamu HA, NPU 3TOM CTPEJIKU ero 4acos
_ 6bl2IM Hanpas/ieHbl B NPOTUBOMNONOXHbIE
é CTOpOHbI. CKONbKO Npogonrkanacb KoanHa
J

nporynka?
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B paBHOGegpeHHOM TpeyrosibHUKe
ABC (AB = BC) Ha cTtopoHe BC B3anu
TOUYKM K u M (K 6anke K B, uem M)
Takue, yto KM = AM vt yrnbl MAC u

B TpeyronbHuKke ABC ctopoHa AC —
Hanbonblwasn. Ha Helt oTnoXKeHbl oTpe3kn AK
= AB un CM = CB. Yron MBK paseH 20°.
Hagute yron ABC.

BHyTpu KBagpaTa otmedeHbl 2011 To4ek.
HekoTopble U3 HUX coeAnHEHbI C
BEPLUMHAMM KBaZpaTa U mexay coboi Tak,
YTO KBaApaT pa3bunca Ha TPeyroNbHUKMK.

g_ KAB paBHbl. Yemy paBeH yron BAM? Mpwn 3TOM BCE OTMEYEHHbIE TOUYKU

o OKa3a/IMCb BEPLUMHAMM ITUX

§ TpeyronbHUKOB. Haaute uncno

= TpeyrosbHUKOB.
Hantn Bce geBsTU3HaYHbIe YNCNa B Kakoe HanmeHbLee HaTypanbHOE YNCIO CoctaBbre M3 undp 1, 2, 3, 4, 5 ogHo
OECATUYHOM 3aMNCK KOTOPbIX eCTb BCe | meeT bonee 12 HaTypanbHbIX AenuTenen? | ABYX3HAYHOE M OAHO TPEX3HAYHOE YMCNO,

© unopbl Kpome 0, U KOTOpble nocne TaK 4Tobbl BTOPOE AENNN0CH Ha NepPBOE.

§ YMHOXeHUA Ha 8 AatoT AeBATU3HAYHOe Kaxkaaa undpa AomKHa 6bITb MCNOb30BaAHA

T 4YMCNO, COCTaBNIEHHOE U3 TeX e undp. POBHO OAMH pa3, HaNgUTe BCe OTBETHI.
Ha okpyxHocTn otmeueHo 10 Touek. EcTb pecAaTb WapmKoB Tpex LBETOoB. dyTboNbHaA KoMaHaa «YpyK-Xan»,
CKONbKO cyLecTByeT He3aMKHYTbIX MN3BecCTHO, UTO cylecTByeT posHO 360 BbICTyNawLwasa 8 YyemnumoHarte JIMLL-2011,
HecamonepeceKatoLWmxca cnoco60B NocTaBUTb Ux B paa. CKONbKO coctouT u3 15 npenogasatenen. Cpean HUX
0EBATU3BEHHbIX JIOMAHbIX C LIAPUKOB KaXKA0ro LBeTa MOXeT bbITb? — ABa BpaTapA, TPU 3aWMTHUKA, TPU
BEPLMHAMM B 3TUX TOUKAX? NOJY3aLWUTHMKA U LWIeCTb Hanajatowmx, a

MBaH AHOpeeBnY MOXKET CbirpaTb Ha /1060

2 no3unumMn, Kpome BpaTapckom. Ha urpy ¢

§- KOMaHZou «Pymuratop» TpeHep «YpyK-

© Xaa» cobupaeTca BbICTaBUTb COCTaB U3 1

é BpaTapA, 2 3aWMTHUKOB, 2 NONY3aLWMTHUKOB

g n 1 Hanagatouwero. CKoNbKMMK cnocobamm

x

OH MOXET OH 3TO caenatb?
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HaliauTe ece HaTypanbHble Yncna n,
980<n<1000, pnAa KOTOPbIX WMCTUHHO
00HO U MO/bKO O0OHO W3 CReayowmx
YTBEPXKAEHUN:

1) n penntca Ha 2; 2) n aenntca Ha 3;
3) n penutca Ha 6; 4) n pennTca Ha 2,

JaHbl HEKOTOpbIE YMC/Ia B CUCTEME 3aMUCH,
KOTOpPasA MCNoAb30Banacb B PYCCKOM
NMCbMEHHOCTU A0 Havana XVIII seka: ®JIB =
532, ®M/[, =544, PKB = 122, TJIE = 335, XME
= 645. Onpegennte, KAKUM Yncnam
cooTBeTcTBoBanu 3anmucm XKA4, CNB, T/ITI.

[JaHbl HEKOTOpbIe Yncna u nx obosHavyeHmA B
cucTeme 3HaMEeHUTOro UHAMMCKOro mateMaTuKa
Apuabxamel. 3aN0HATE NPONYCKU. 2 — KXa, 214
— axakxu, 1423 —?, 2311 — tabu, 20011 — Takxy,
111400 — gxuty, 141102 — kxatnaxy, 230023 —
6aby, 230211 —?, 2401 — Kabxm, 10012 — TxaKy,
? — 6xaTxu, ? — NaKu.

o HO He aenuTca Ha 3; 5) n aenuTca Ha 3,
g HO He AenuTca Ha 2; 6) n He agenuTcA
= HM Ha 3, HW Ha 2; 7) n pennTca Ha 5.
14 oaMHaKoBbIX KyCcKOB BMKpopaoBa Kakoe Hanbosbluee TPEX3HAYHOE YNC/O MpeacrasbTe yncno 1 8 suae cymmol 10
LWHYpa CBA3Aa/IN U YI0XNAN B BUAE MOHO MOAYYUTb, MOCTAaBMB HECKOJIbKO pa3NnyHbIX Apobeit ¢ yncamtenem 1.
KBaApaTta 6x6. YeTbipe 3anana Hy>kHo | natocos B3anncn 1234567 8 9? B oTeeTe
pa3smMecTUTb TaK, YTobbl nocne mx YKaXUTe TaKXKe pacCTaHOBKY 3HAKOB.
g 04HOBPEMEHHOTIO BO3ropaHmMa BeCb
z LWHYp Cropes 3a HauMeHbLUEee BpeMs.
g Yemy paBHO 3TO BpemsA, €C/In CTOPOHA
z MaNeHbKOro KBaapaTnKa cropaet 3a
x OZHY CeKyHAay?
MeTa NpocHyAcA B BOCbMOM 4acy yTpa | CKOMIbKO CyLLecTBYeT MONOXEHUN CTpenok, | B UTanum BbINyCKalOT 4Yacbl, B KOTOPbIX
M 3aMeTWUA, YTO 4YacoBaA CTPesiKa ero | Mo KOTOpblM Henb3Aa OonpeaenvTb BpemsA, | YHacoBaA CTpesKa JenaeT B CYTKM OAWMH
OyaunbHWMKA AenuT Nononam Yron | eciM He 3HaTb, KakaA CTpesika YacoBas, a | 060poT, a MUHYTHaA - 24 obopoTa, Npuyem,
MeXAY  MWUHYTHOW  CTPENKOW UM | Kakaa  MMHyTHaa?  (CuuTaeTcs, YTO | KaK 0ObIYHO, MUHYTHAA CTpenka ANMHHee
CTPENKOWM 3BOHKA, MOKA3blBalOWEM Ha | MOMIOKEHNE  KaXKOOM M3 CTPE/IOK MOXKHO | 4acoBOM (B 0ObIYHbIX Yacax YacoBas CTpeskKa
unopy 8. Yepes Kakoe BpemMa AO0/IKEH | onpeaenntb TOYHO, HO CNeauTb 3a TEM, KaK | AeflaeT B CYTKM ABa 060pOTa, @ MUHYTHasA -
npo3BeHeTb bYAUNbHUK? CTPENKN ABUFAtOTCA, HeNb3A.) 24). PaccmoTpuMm BCe MNONOXEHUA ABYX
CTPENOK UM HyNneBOro AeneHua, KoTopble
BCTPEYAIOTCA M HA UTANbAHCKMX Yacax, U Ha
06blYHbIX. CKONbKO  CyLLeCTByeT  TaKuX
_ nonoxeHuin? (Hyneesoe pgeneHne otmevaet
é 24 4yaca B MTaNIbAHCKMX Yacax u 12 yacos B
J

06bIYHbIX Yacax).
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10.

HO/A4 U HOK, 9 uronsa

Touyka D nexut Ha cTtopoHe AC npaBUAbHOrO TpeyrosibHMKa ABC, co CTOpOHOM paBHOM 75, npuyem
CD =40. N3 BepwwuHbl E napannensHo BC BbiNpbIirMBaeT nay4vyok. 3a coboi OH TAHET cnes NayTUHbI.
Korga nayyok HaTblKaeTcA Ha CTEHKY WAM Ha MNayTUHKY, OH OTTa/NKMBAETCA OT Heé no npuHuuny
bunbapaHoro wapuka. Korga nyyok HaTblKaeTcA Ha y3en (TOYKy, B KOTOPOW MepeceKkatTCAs HUTU
nayTMHbl MO0 NayTMHa KPEenuTCAa K CTEeHKe), OH OcTaHaB/AMBaeTcsA. Haliaute paccTosHWe, KoTopoe
nposaeTen Nay4yok oT NocneHero oTTajkKMBaHUA 40 OCTaHOBKW.

OT npamoyronbHuka 49 X 105 ogHMM paspe3om oTpe3aloT KeagpaT. To Ke NpoaenbiBatoT C
MONYYMBLUMMCA NPAMOYrONbHUKOM. TaK AenaloT A0 TeX Mop, Noka ovyepesHOlN NPSAMOYrONbHUK He
OKaXkeTca KBagpatom. Hanaute CTOPOHY NONYYEHHOTO KBagpaTa.

Hangnte MMHMMa/bHbIM pasmMep CTOPOHbI KBaZpaTa, KOTOPbIA MOXHO 3aMOCTUTb NPAMOYIO/IbHUKaMM
21 x 56.

HaHbl cocyabl 06bEMoB 24 1 66 AnTpoB. PaspeluaeTca nepennBaTb BoAy U3 O4HOro B APYyron, Ao Tex
nop, NOKa COCyA, B KOTOPbIA NEpPennBaloT, He 3aMO/IHUTCA MONHOCTbIO. TaKKe MOMKHO OMOPOXKHATb
cocyAbl M HaNOAHATb A0Bepxy. Kako MMHMManbHbI 06BEM BOAbI MOXHO MOAYYUTb B OL4HOM M3
cocynos?

Han napannenorpamm ABCD c yrnom 60° npu BepwmnHe A, AC = 225, AD = 162. /3 BepwmnHbl C BAOb
CTOpoHbI BC BbinycKkaeTca 6unbapaHbIA Wwap. Hanamute pacctoaHMe Ao 6ankKanlien TOYKM Ha CTOPOHE
AD, B KOTOpPOW No6bIBaEeT Wap (a wap He ycTaeT U HOCUTCA Mo bunbapay 6ecKoHeYHo A0nTro).

Mokaxute, uto (a, b) = (|a — b|, b) n HanauTe, Yemy pasHo (504, 1024)

a) dokaxute, uto [a, bl-(a, b) = ab; 6) Myctb gaHbl uncna ¢ n d. NI3BECTHO, YTO OHU ABNAKOTCS
cooTtBeTcTBeHHO HO/ 1 HOK ana HekoTopbix a 1 b. Bbipasute a u b yepes c n d.

JlecHas Begbma B3BelwwMBana 66 3aToOYEHHbIX Y HEE B noaBane AeTen, YTobbl y3HaTb, HACKO/bKO OHM
nonpaBUAUCL. BbisicHMAOCb, YTO cymma ntobbix a) 29; 6) 12 BecoB genutca Ha 7 — ntobumoe uymcno
BeAbMbl. MOXHO /i1 yTBEPKAaTb, YTO CYyMMa BCEX BECOB AeNNTCA Ha 77

Cpean 66 CEMMKNACCHMKOB HEKOTOpble XOTAT Y4acTBOBATb B YeMMNMOHaTe OTPAAA MO HACTO/NbHOMY
TeHHucy. CtenaH KOpbeBUY XO4YeT COCTaBUTb NepBbli Typ, TaM A0/KHO ObiTb YETHOE YUC/IO UTPOKOB.
na aTol uenun oH BeaeT ceba cTpaHHO: cobupaeT 17 AeTei U y3HAeT, YETHO UAM HEYETHO Cpeamn 3TOM
rpynnbl KOAMYECTBO TEHHUCUCTOB. 3a Kakoe HamMeHbluee Yyncio cobpaHuii CtenaH KOpbeBuy y3Haer,
MOKET /I OH NPOBECTM NEPBbIM TYP TYPHMUPA, HUKOrO NpPU 3TOM He obuaes?

Ha 6ecKoHe4yHOWN WaxmaTHOW AOCKe CTOUT KOHb. [JOKarKuTe, YTO OH CMOXKET NpUCcKakaTb B 0Oyl
KNeTKy.

HaszoBem cynepkoHem $purypy, Kotopas npbiraeT NOYTM KaK KOHb, HO Ha p KNETOK B OA4HY CTOPOHY U Ha
g KNeTok B NepneHAUKYNSspPHOM HanpasneHun. Hanpumep, OObIKHOBEHHbIN KOHb ABASETCA
cynepkoHem tuna (1, 2). Nccnepyiite, Ha KakMe KAETKM MOXKET MOnacTb CynepKOoHb NPW Pas/MYHbIX
3HaYeHMAX P U q.
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HO/A u HOK HaHocam omeemmHblii yoap, 9 utonsa

11. JaH napannenorpamm ABCD c yrnom 60° npu BepwunHe A, AC = 225, AD=162. /13 BepwmnHbl A BbINON33AET KYK.
Mpyn 3TOM OH MOXKeT ABUraTbCA TONIbKO nog yraom 60° K 11060 U3 cTOpoH napannenorpamma. XKyk aBuxeTca no
NPSMOM, NOKa He AOCTUTHET CTOPOHbI Napannenorpamma (AMbo BepLIMHbI, NPU ABUNKEHUN NO CTOPOHE). MoXeT
m OH OCTaHOBMUTbCA B TOYKe F Ha AC, TaKoMu, yTO
a) AF=10; 6) AF=9k.

12. JoKaxuTe, uto ecau (a, b)=d, To HallayTCA TakMe Uenbie m u n, 4To d=ma+nb.

13. a)JoKaxute, 4to umcna 13n+21 u  8n+l3  B3aMmHO npocTbl  npu  awbom  uenom  n.
12n+1
6) [lokaxknTe, uto APO6L m — HecokpaTtMma npu 1t060m HaTypasibHOM Nn.
n+

14. Ha 6eckoHeyHOW NleHTe ABa aBTOMaTa KaKAyl CEKYHAY AenaloT OTMETKM, HauuHasa oT Kpas NeHTbl: 1-bii
aBTOMaT — yepe3 16 cM KpacHbIM LiBETOM, 2-0i aBTOMaT — yepes3 25 cm CMHUM UBeTOM. Yepes Kakoe Bpems

KpacHas U CUHAA OTMETKM BMEPBbIE OKAXKYTCA HA paccTosHMKM 1 cm apyr oT apyra?

15. JaHbl ABe Ky4yKku cnunyeK. BHavyane B 04HOM KyyKe m crvyek, B 4pyron — n cnuyek, m > n. [1Boe UrpoKoBs no
ouepean 6epyT U3 Ky4YKM CNUYKK. 3a X04, UTPOK BepeT M3 OAHOM Ky4yKu Nt0boe (OTIMYHOE OT HYNIA) YNCNO CMIMYEK,
KpaTHOE YMCAY CNNYEK B APYron Kyyke. BbiMrpbiBaeT B3ABLIMIA NOCAEAHIO CMUYKY B O4HOW M3 KyyeK. [loKaxKuTe,

yto ecaimm > 2n, TO UTPOK, ,CI,E!'IaI'OLLI,Ml\;I I'IepBbIlz XoA4, moXxeTt obecneyunTb cebe BbINTPbILL.
16. HaitauTe a) (2'°-1, 2'%°-1); 6) (11...111...1).
51 81

17. [loKkaxkuTe, 4TO B BEpLUMHAX Nt060ro rpada MOXKHO PAcCTaBMTb HaTypanbHble YMCAA TaK, YTo Ntobble ABa Yncaa,
coegmHeHHble pebpom nmetor HOA>1, a umcna, He coegmHeHHble pebpom, B3aMMHO NPOCTbI.

18. B rocyaapcrtBe MMEHT XOMAEHMEe MOHETbl AOCTOMHCTBOM @ WM b 3010TbiX, rAe @ U b — B3aMMHO NpPOCTble
HaTypanbHble Yncna.a) JoKaxKknTte, YTo TaKUMM MOHETaMM MOXKHO HabpaTb (6e3 caaun) Ntobyro Cymmy, HauMHas C

2ab 3OJ'IOTbIX.6) Haﬁﬂ,MTe Hamnbonbluee Yncno 30/10TbIX, KOTOPOE HENb3A Ha6paTb TaKMMUN MOHETaMM.

19

MycTb @ 1 b — B3aMMHO NpOCTble HaTypasbHble Yncna. B gome ecTb ANPT C ABYMA KHOMKAMM, 04HA M3 KOTOpPbIX
nogHUMaeT MMPT Ha g 3TaxKei BBEPX, @ BTOPas ONyCKaeT Ha b 3Taxel BHU3, eC/iM 3TO BO3MOXKHO (Hanpumep, Ha
nociaefHem 3Taxe nepsas KHOMKa He paboTaert). JoKkaxuTe, YTo Ha 3TOM IndTe MOXKHO NONACTb C 10HOro 3Taxa
Ha noboit apyrof, ecnm BblCOTA aoma He MeHbLUe
a) 2ab; 6) a + b.

a) Ha npamoit 8x—13y+6=0 HailamnTe YnCNO Lenbx Touek, nexalumx mexay npameimmn X =—100 n X =50.
6) Haltaute To e camoe ana npamon 6x—15y+3=0.

20

21

Yucna a, b 1 ¢ B3aMMHO NpoCTble B COBOKYNHOCTU LUesble yncna, To ectb HOL(a, b, ¢) = 1. [lokaxkuTe, uto noboe
uenoe yncno d nMHelHO NpeacTaBUMO Yepes a, b 1 ¢, To ecTb 1060ro d cyLecTBYIOT Lenble X, ¥ U Z Takue, uto d
=ax + by + cz.

22. laHbl TpU cocyda € emKkoctamu 12, 9, u 5 AMTPOB COOTBETCTBEHHO. M3HayanbHO NepBblit cocyd MOJOH, a
OCTa/ibHble ABa NyCTbl.

a) Tp66yeTCF| C NOMOLLbIO NPAaBUJIbHbIX nepenMBaHMﬁ pa3nennTb XMOKOCTb Ha AB€ paBHblE YaCTu.

6) MoKaKnTe B TPUANHENHbIX KOOPAMHATAX PELIeHNE MYHKTa a).
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TunepKy6, 9 urons

PacctaBbTe Ha WaxMaTHOW [0OCKE HECKONbKO KOHeW, 4Tobbl
Kaxkabli 6un a)3, 6)4 gpyrux. Npuuem 3geck runepky6?

Bbibepem KaKyto-HMbOyAb BepLIMHY B rMnepKkybe u 3anuwem B
CTPOYKY KONMYECTBO BEPLUMH yAaneHHbIXx oT Hee Ha 0, 1, 2 n
T.0. pebep. Hanpumep, ana TpexmepHoro Kyba 6yaget
nocnepgosatenbHoctb 1, 3, 3, 1; a ana Kyba HapuMcoBaHHOroO
cnpasa: 1, 4, 6, 4, 1. T[loay4ymnmcb CTPOYKU TPEYrosbHUKaA
Mackans, noyemy? BeplmnHbl runepkyba mMoxxHO 0603Ha4YnNTb

nocnefoBaTeNbHOCTAMU U3 Hynel W eauHul,. 3Haa 3To,

BbIYUC/INTE 3/1EMEHTbI TpeyronbHuKa Mackans.

Tpuauatb Tpu OyKBbl pycckoro andasBuTa KOAMPYHOTCA

nocnefoBaTeNbHOCTAMU U3 HyNel U eguHuL, AnHbl N. NPy KAaKOM HaMMeHbLleM N KogupoBaHue
MOXHO BblOpaTb 0AHO3HAYHbIM (T.€. pa3HbiM DyKBam COOTBETCTBYIOT pa3Hble KoAbl)?

MycTb B Npeablayllen 3agaye npu nepeaade coobuieHmMa BO3MOXKHa olwmbKa He bonee yem B OAHOM
pa3page. Kak 3To MOXKHO onucaTb B TEPMUHAX rMnepKyba? XBatuT am n = 8?

MmeeTca mHoXKecTBO 6unetoB ¢ Homepamun oT 1 go 33 (Homepa moryT NOBTOPATbCA). Kaxablii U3
YYEHUKOB BbITAHYN OAMH GUNET. YUMTeNb MOMKET MPOM3IBECTU CAeaAyloWyo onepauuio: npoynTaTb
CMUCOK M3 HECKONbKUX (BO3MOXKHO - O4HOI0) HOMEPOB M NOMNPOCUTb UX BNAAENbLEB NOAHATL PYKM.
CKONbKO pa3 OH A0/KEeH NPoAenaTb TaKyk onepaumio, 4Tobbl y3HAaTb HOMEP KaXKAO0ro y4YeHuKa?
MpepoctepexeHne: yHeHMKOB He 0b6s3aTenibHO 33.

MmeeTca Tabno ¢ ropawmmm namnovykamu. Kaxkgblit BbiKAOYaTeNlb MOXET ObiTb NoAcoeAuHeH K
HEKOTOpPbIM Nlamnoykam. Mpu HaKaTUM Ha KHOMKY BbIKIOYATENA COEAMHEHHbIE C HUMWU NAaMMOYKMK
MEHAIOT CBOE COCTOAHME: ropslme TYXHYT, @ HeropAawme 3axkuratotca. Kakoe HammeHbluee 4ncno
BblK/OYaTeNien HeobxoAMmo, UTOObl MOXKHO 6blN10 3aXKeub NtoboM Habop NamnoYek.
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0O6a3amenbHo Ha0o deaumsca! 11 urona

0. B M7 npuexanu 66 yueHMKoB. Bo Bpema NepBoro 3aHATUA Kaxapblit U3 Hux pewnn PA3HbIN Habop 3agau (T.e. ansa
NobbIX ABYX /IMLLAT eCTb 334a4a, KOTOPY OAUH M3 HUX pewnn, a gpyroi Het). Kakoe HaMmeHblLee KONU4ecTBo
3afay 66110 NpesnoKeHo?

1. B M7 npuexanu 66 y4yeHMKOB. Bo Bpemsa MNepBOro 3aHATUA KaxKAblA U3 HUX pewnn poBHO 3 33gaun u3
npepnoXeHHbIX. M3BeCTHO, YTO A1a Ntobbix ABYX AMLWAT eCTb 3afa4va, KOTOPY OAMH U3 HUX peLlunn, a apyrom
HeT. Kakoe HaMmeHbLLEee KOMYeCTBO 33434 MOF0 BbITb NPEANOKEHO?

2. Ha KnetuaToi bymare nocTpoeHbl HECKOIbKO MPAMOYrO/IbHUKOB CO CTOPOHaMM, NapanfiefibHbIMU ANHUAM CETKK
1 0bwmm ueHTpom O B 0AHOM M3 Y3/10B CETKW. 33 OAMH BOMNPOC MOXKHO NP0 Nt060M M3 y3/10B y3HATb, Y CKOJbKUX
NPAMOYrO/IbHUKOB OH JIEXXUT BHYTPWU. KaK 3a 4yeTbipe BOMPOCa y3HaTb, CKOJIbKO MPSAMOYTO/IbHUKOB COAEep»KaT
TO/IbKO O4MH y3en O?

3. UmeeTcsa ceTb 4OPOr B BUAE KBaApPATHOM ceTKW. M3 6apa B 1IeBOI HUXKHEM ToYKe Bblwao 2048 yenosek. onga fo
NnepBOro NepekpecTKka, rpynna pasaennnacb — NOMOBMHA NOLWAA BBEPX, NOJIOBUMHA — Hanpaso. Ha cneaytowem
NMepeKkpecTke KaxAaas rpyrnna onAaTb pasfennnacb POBHO MOMOJAM, M MOJIOBUMHA MOLWWIa BBEPX, MOAOBUHA —
Hanpaso. Bce nayT paBHOMEPHO C OA4HOM CKOPOCTbO. CKOIbKO YeNOBEK BCTPETUTLCA HA MPaBOI BEPXHEN TOUKe
KBagparta 10x107?

4. W3 pectopaHa Bbiwaa toana B 4096 yenoseka. POBHO NONOBMHA M3 HUX NOLWAA HanpaBo, A NONOBMHA — HAaNeBo.
Yepes nosvaca Kaxkgaa rpynna pasgennnacb nonosiam — noJsioBMHa Mowia ganblle, a NOJ0BUHA NOBEPHYNACh
obpaTHo. Tak Nponcxoamnno Kaxagble nonvaca. Hangure, cKonbKo Hapoay byaeT B KaXKaoM Touke goporu yepes 4
Yaca (Bce nayT c 04MHaKOBOM CKOPOCTbIO, 2 KMm/U)

5. He pacKpbiBas CKODOOK B BbIParKEHMAX, CKarKUTe, Yemy pPaBHO Koau4yectBo ogHouneHoB MOC/IE packpbiTvA
CKOBOK, 10 NpuBeAeHUA NOAOBHbIX 1 NOCAe NPUBEAEHWA NOAOGHDIX: a) (a+b)(c+d); 6) (x+1); B)(a+b+c)’

6. Bce cnoBa mepaTUuecKoro fAsbika niemeHn M7 coctoat u3 10 6yks b uan M. MoxHO nm Tak pa3butb BCe 3TU
C/10Ba Ha ABe rpynnbl, yC/IOBHO MMEHYEMbIE MPUANYHBIMU U HEMPUAUYHBIMK CNOBAMM, TaK, YTObbI tobble ABa
C/I0Ba B O4HOWM rpynne oT/IM4anncb He MeHee YeM a) B AByX, 6) B Tpex mecTax?

7. bydywee. 3011 200. Kopnyca B BUlKMAe NpoOHYMepoBaHbl cieayowmm obpasom — B Homepe Kopnyca byaet
pOBHO 7 pa3pasos, B ftobom paspsage mcnonb3ytotea undpbl ot 1 go 9. Hanpumep, Haw kopnyc byaet umetb
Homep 1456629. Unu Kakon-Hnbyab Apyroi. Tak Kak otpagosB OYEHb mHoro, B utore mcnosnb3oBaHbl Bce
HoMepa. YTobbl XOTb KaK-TO pas3nvMyaTb KOpMyca, AMPEKTOP pacrnopagu/ca Te Kopnyca, KoTopble OTauMyatoTcA
POBHO ogHoW uMdpoi, KpacuTb B pasHble LiBeTa. 3aBX03 KyMuJ Kpacku, ob6oMaacb MMHUMYMOM LLBETOB.
CKO/IbKO L,BETOB KYMW/ 3aBX03?

8. MOHO 1 pa3butb Bce AEBATM3HAYHbIE YMCNA, COCTaBeHHble U3 umMbp oT 1 Ao 9 (No ogHomy pasy), Ha ABe
rpynnbl TaK, YTo6bl HUKaKKWE ABa CI0BA B OAHOM rpynne He O0T/IMYanmch bbl NepecTaHoBKOW POBHO ABYX Undp?

9. * B M7 npuexanu 66 y4yeHMKOB, M 4YacCTb M3 HUX Monanum B rpynny npoéou. Ha BcTynutenbHoi onvmnuazge
npegnaranock 8 3agad, npuyem ana Aobbix AByX yueHMKoB Npodu A u B ecTb 3agada, KOTopyto pewnn A. HO He
pewwnn B, n ecTb 3afa4a, KOTopyto pewnn B, HO He pewnn A. Kakoe Hanbonbluee KONMYECTBO YYEHUKOB NOLLIO B
npodu ?
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BHYTPEHHHUW MATEMATHYECKHH BOH, 12.07.2011

1. Anexc u bo6 cuasat B Temuuiie. UM npeacTouT UCIbITaHUE: €CTh 12 cTakaHOB
C BOJOW, CTOSAIIUX B P, MPUYEM S5 U3 HUX OTPaBJICHBI. Y3HUKH OyIyT MO
ouepenu (HauuMHasi ¢ AJieKca) BBIIMBATh OJWH M3 CTAKaHOB, U €CJIM OHHU
CMOTYT BBIIIAUTh BCE HEOTPABJICHHBIE CTAKAHBI C BOJIOW, TO MX OTIYCTAT. B
Hayajie UCTBbITAHUS 3HAKOMBIN CTPAXKHUK CMOXET COOOIIUTh AJIEKCY, B KaKUX
CTakaHax siji, HO mepenarh 3Ty uHopmaruio boOy yxe He ymactcs. Iloka
WCOBITAHUE HE HAYAJIOCh, Y3HUKU XOTAT NPUAYMATh CTPATETHIO MO CIACEHUIO
oboux. Kak um 3To caenats?

2.Ha OeCcKOHEUYHOM JOCKE CTOSAT ABE JIaJibM W KOHb. lIepBblii XOIUT ABYMS
naapIMu(0JTHOBPEMEHHO), @ BTOPOM — KOoHeM. Eciiu BTopoi He MOXKET cienaTh
X0Jl, HE TomaB moj OOl Jajbu, NMEPBbIA BBIMTPHIBACT. [[oKaXuTe, 4TO HpHU
MIPaBUJILHOM UTPE MEPBBIN BHIUTPHIBAET.

3.P u Q — cepeaunnl cropon BC u AD npsamoyronsauka ABCD. R — Touka
nepecedeHus auaroHaieit mpsmoyroibHuka PQCD. Jlokaxkurte, 4YTO
/PAR = ZBRP.

4. I3BeCTHO, 4YTO TPSMOYIOJBHUK MOXHO pa3pe3arb Ha  HECKOJBKO
MPAMOYTOJIBHUKOB 2X3 1 moNocKy 15 . JIokaxuTte, 4TO €ro MOKHO pa3pe3arhb
Ha HECKOJIBKO MOJIOCOK 1 X6 u oHy moyiocky 1x35.

5. MeroTcst yeThipe TaiiMepa. Y OZHOTO MPOMEXYTOK MEXAy curHaigamu -- 1
yac, y ApYyroro -- 2 4aca, y TPETbEro -- 3 4daca, y 4€TBEPTOro -- 5 4acos.
Taiimepsl BKJIIOYWIM B CJIy4ailHO BBIOpaHHBIE MOMEHTHI (Y Ka)KJIOTO CBOW).
Kot Baceka ycHyn cpasy mocie IepBOro CUrsaia OJHO4YacOBOrO TaWkMepa U
cnaj CyTKH, MPOChINasch (M cpa3y 3achllas CHOBA) MOCIE KaKIO0TO CUTHAJIA.
JlokaxxuTe, 4TO eMy HE MEHBIIE MIECTH pa3 yAaaoch 0ecnpoOyaHO MPOCIaTh
LIEeJIBIN Yac.

6.B Bemmykiom mectuyronbHuke ABCDEF AB  mapamnensna CF, CD
napasieneHa BE w  EF  napamnensna AD. JlokaxkuTe, dYTO IUIOMaan
tpeyroapaukoB ACE u BDF paBHBI.

7.a, b, ¢, n — HarypanbHble uMcna Takue, 4yto (a+4b)(b+4a) =5". Jlokaxure,
9TO N YETHO.

8. Habop rupp Ha3bIBalOT TMOJIHBIM, €CIM KM MOXHO OTBECUTH JIH00OE
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HaTypajJbHOE YKCJIO KWJIOTPaMMOB OT | 0 CyMMBI BECOB BCEX TMpPb (TUpHU
MOXHO KJacTb Ha o00e uaiiku). M3 momHoro Habopa BBIKMHYJIU THUPIO
HanOoblIero Beca. JIokaxuTe, 4TO OH OCTAJICS MOJHBIM.
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HO/4 u HOK HaHocam omeemHwilii yoap, 14 utons

[aH napannenorpamm ABCD c yrnom 60° npu BepwmHe A, AC = 225, AD=162. /3 BepLlNHbI A BbINON3AET }KYK.
Mpwn 3TOM OH MOMKET ABUraTbCA TO/IbKO NnoA yriiom 60° K ntoboit U3 CTOpoH napannenorpamma. yK ABUKETCA No
NPSMOM, NOKa He AOCTUTHET CTOPOHbI Napannenorpamma (AMbo BepLIMHbI, NPU ABUNKEHUN NO CTOPOHE). MoXKeT
m OH OCTaHOBMUTbLCA B TOYKe F Ha AC, TaKkom, yTo
a) AF=10; 6) AF=9k.

JoKaxuTte, uto ecnu (a, b)=d, To HallayTca TakMe Lenbie m v n, 4To d=ma+nb.

a)lokaxute, uyto umcna 13n+21 wn  8n+13 B3aMMHO npocTbl npu  awbom  uenom  n.

12n+1

6) Jokaxkute, 4to ApPObL ﬁ — HeCoKpaTMma npu ntobom HaTypasibHOM N.
n+

Ha 6eckoHeyHOW fieHTe ABa aBTOMaTa KarKAyl CEKYHAYy AenaloT OTMETKM, HaunHasa oT Kpas NeHTbl: 1-bii
aBTOMaT — 4yepe3 16 cM KpacHbIM LiBETOM, 2-0i aBTOMaT — yepes3 25 cm CMHUM UBeTOM. Yepes Kakoe Bpems
KpacHas U CUHAA OTMETKM BMEPBbIE OKAXKYTCA HA paccTosHMM 1 cm apyr oT apyra?

JaHbl ABe Ky4yku cnuyeKk. BHayane B 04HOM KyyKe m Chvyek, B 4pyron — n cnuyek, m > n. [1Boe UrpoKoBs no
ouepean BepyT U3 KYUYKM CNUYKK. 3a X04, UTPOK BepeT U3 OAHOM Ky4dKu Ntoboe (OTIMYHOE OT HYIA) YNCNO CMIMYEK,
KpaTHOE YMCAY CNNYEK B APYron KyyKe. BbiMrpbiBaeT B3ABLUMIA NOCAEAHIO CMUYKY B O4HOM U3 KyyeK. [loKaxKuTe,
4YTO eci m > 2n, TO UFPOK, AENAIOLWMIA NEPBbIA X04, MOXKeT obecneunTb cebe BbIMIpbILL.

1:6) (L3110
51 81

[JOoKaXKuTe, YTO B BepLUIMHAX Nto6oro rpada MoXKHO paccTaBUTb HaTypasibHble YMCaa TaK, YTO Ntobble ABaA YMCAa,
coegmHeHHble pebpom nmetor HOA>1, a umcna, He coeguHeHHble pebpom, B3aMMHO NPOCTbI.

Hamgure a) (2*°-1, 2'%°-

B rocyaapctee MMEIOT XOMKAEHWEe MOHETbl AOCTOMHCTBOM a M b 3010TbiX, A€ 0 U b — B3aWMHO NpOCTble
HaTypanbHble Yncna.a) JoKaxknTte, YTo TaKUMM MOHETaMM MOXKHO HabpaTb (6e3 caaun) Ntobyro Cymmy, HauMHas C
2ab 3010TbIX.6) HaliamTe Hanbonbluee YNCAO 30/10TbIX, KOTOPOE HeNb3A HabpaTb TAKUMKU MOHETAMMU.

MycTb @ 1 b — B3aMMHO NpPOCTble HaTypasbHble Yncna. B gome ecTb ANPT C ABYMA KHOMKAMU, 04HA M3 KOTOpPbIX
noaHMMmaeT MPT Ha g 3TaXKel BBEPX, a BTOPan OMyCKaeT Ha b 3Takel BHU3, eC/IN 3TO BO3MOXKHO (Hanpumep, Ha
nociaefHeMm 3Taxe nepsas KHOMKa He paboTaert). JJoKkaxuTe, YTo Ha 3TOM ndTe MOXKHO NONacTb ¢ 0HOro 3Taxa
Ha noboit apyrof, ecnm BblCOTA aoma He MeHbLUe
a) 2ab; 6) a + b.

a) Ha npsamoii 8x—13y+6=0 HanguTe YNC/IO LUEeNbiX TOUEK, NEXKALUUX MeKay NpsambiMu X = —100 u x =50.
6) Haltaute To e camoe ana npamon 6x—15y+3=0.

Yucna a, b 1 ¢ B3aMMHO NpoCTble B COBOKYNHOCTU LUesble yncna, To ectb HOL(a, b, ¢) = 1. [lokaxkuTe, uto noboe
uenoe Yncno d nMHelHO NpeacTaBUMO Yepes a, b 1 ¢, To ecTb 1060ro d cyLWwecTBYHOT Leble X, ¥ U Z Takue, yto d
=ax + by + cz.

HaHbl Tpy cocyga ¢ emkocTamM 12, 9, U 5 ANTPOB COOTBETCTBEHHO. M3Ha4yanbHO MepBblii cocyd, NOJIOH, a
oCTa/lbHble ABa NyCTbl.

a) TpebyeTcs C NOMOLLbIO NPaBUAbHbIX NepPeAnBaHMIN Pa3aennTb XKUAKOCTb Ha ABe PaBHble YacTy.

6) MoKaKnTe B TPUAUHENHbIX KOOPAMHATaX PeLeHNe NyHKTa a).



Heaoyams ceovmas Jlemusss Mnozonpeomemuas [llkona Kuposckoii obnacmu
Buwkuns. 3-28 utonsa 2011 2o00a.

Oono3naunocms paznosxcenus Ha 0gouynsie, 15 uiona

1. Nmeercs uenouka 3 100500 3BeHbeB, Kaxk10€ W3 KOTOPBIX BecHT 1o 1 r. Ha kakue Kycku Hamo
pa3neNuTh LENoYKy, YTOObl MOJTYYEHHBIMH KyCKaMH MOXKHO ObUIO Obl cOCTaBUTH JIt00OM Bec oT 1 T 10
100500 r. Ilpum 3TOM XO4YETCA HE CUIIBHO YTPYXKAAThCsl, TO €CTh pacnuiauTh nenouky Ha HAUMEHBIIEE
KOJIMYECTBO KYyCOYKOB.

2. Ta e 3agaya, HO ecTb JIBE 1nenouku v ycioBue, YTO UENOYKH HAJ0 MUJIUTh OJAMHAKOBO, TO €CTh
JOJDKEH TOJIYYUTHCSI OJIMHAKOBBIM HA0OP KYCOUYKOB.
3. B nabope umerorcst rupu maccoii 1 r, 2,4, 81, 16 T, 32 1, ... , IpUuéM Cpeau TUPh MOTYT OBIThH

oauHakoBble. Ha Be yalky BeCOB IOJIOXMIM M'MPH Tak, 4YTOObI HACTYNMIIO paBHOBecHe. M3BecTHO, yTO Ha
JIEBOM YallIKE BCE TMPU PA3JIMYHbL. J[[OKa)KUTE, YTO HA MMPABOM YAILIKE HE MEHBLIE TUPb, YEM Ha JIEBOM.

4. B xomne 18 xopmyca ecth nBe nocku ( modanrazupyem!). YUeHUK, NPUXOAALIMHA Ha 3aHATHS,
3alMChIBACT HA JIEBOW JIOCKE KOJMYECTBO YUYEHUKOB, KOTOPOE OH 3acTall, MpUAs Ha ypoK. A Korja OoH
YXOJIMT C 3aHSATHS, OH 3anuckiBaeT Ha [IPABOM mocke KONMYECTBO yYEHHKOB, KOTOPOE OCTAIOCH, KOT/Ia OH
yxoaui. Bo Bpemst nuHeliku 1 Bo BpeMsi o0efia yueHUKoB B 18 kopryce HeT. Jlokakurte, 4To 3a y4eOHBIH
JIeHb Ha 00euX JOCKax MOSBUTCS OAMH U TOT e Habop uucen ( TOJIBKO, BO3MOXKHO, B Pa3HOM IOPSJIKE).
3ameuaHue: HallM JIeTH NPUXOJAAT Ha 3aHATHUSI B PA3HOM IOPSIKE M yXOJIAT, KOIJla XOTAT, XOTS MPErnoibl
MpOTUB!

5. Nwmeetcs mHOXkecTBO OuieroB ¢ Homepamu oT 1 10 30 (Homepa MoryT noBTOpsAThCs). Kaxapiil u3
YYCHHMKOB BBITSHYJ OJMH OWJIET. YUUTENb MOXKET IIPOU3BECTH CIIEIYIOLIYIO ONEPALUIO: POYUTATh CIIUCOK
U3 HECKOJIBKUX (BO3MOXKHO - OJJHOI0) HOMEPOB M MONPOCUTHh UX BJIAJAEIbLEB NOIHATh pyKU. CKOIBKO pa3
OH JIOJDKEH MpoJeNaTh TaKylo OIEepaldio, YTOObl y3HATh HOMEpP KaXAO0ro yuyeHuka? (YKakuTe 4ucio U
JOKa)XHUTE, UYTO OHO MUHUMaIbHOE.) [IpenocTepexenue: yaeHUKoB He 00sa3aTenbHO 30.

6. Ectb Tpu Kyuku kamHe#, B kaxaoil mo 32 kamus. Mrpator asoe. OHH mo oyepenu 6epyT Jirodoe
uncno kamueit 13 OJJHOM u3 xyuek. BelurpeiBaer TOT, KT0 Geper TMoCIeaHHil KaMeHb. KTo BEIMTphIBaeT
IIpY NIPaBUJILHON Urpe?

7. Ecth Tpu kyuku xkamHel, B ofgHOW 32 kaMHs, BO BTOpoil — 48, B TpeTbell — 16 xamueit. Urpator
nBoe. OHM 10 ouepenu GepyT mroboe uncno kamueit n3 OJJHOM u3 kydek. Bumrpsisaer ToT, KT Geper
nocyieaHu kaMeHb. KTo BBIMIphIBAaeT Npu NpaBUILHON Urpe?

8. 30 y4yeHMKOB OJHOTO KJlacca peuIid MoObIBaTh APYr Yy Apyra B rocTsax. M3BecTHO, 4TO y4eHUK 3a
BEUYEep MOXKET cJieslaTh HECKOJIBKO IMOCEUIeHHWH, U YTO B TOT Beuep, KOrja K HeMy KTO-HHOYIb JOJKEH
MIPUITH, OH caM HUKYJla He yXoauT. [Tokaxure, 4To A TOro, 4T0ObI BCE MOOBIBATIN B TOCTSIX Y BCEX,

a) 4eThIPEX BEYEPOB HEJOCTATOYHO,

0) MATH BEUYEPOB TAKKE HEJIOCTATOYHO,

B) a JIECATU BEUEPOB JOCTATOUHO,

I) ¥ JaXXe CEMU BEYEPOB TOXKE TOCTATOYHO.
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U cHoea o npekpacHoMm.... 16 uronsa

1. [oKaxuTe, 4yTo B IO6GOM NPAMOYTro/IbHOM TPEYro/IbHUKE CyMMa AJAMH BUCCEKTPUCHI U
BbICOTbl, MPOBEAEHHbIX U3 BEPLINHbI NPAMOro yraa, He NPeBoCcXxoamUT AJAUHbI TMMNOTEHY3bI
3TOro TpeyroabHUKa.

2. AD u CE — b6uccekTpucbl HepaBHObeapeHHOro TpeyronbHuKa ABC, B KOTOpOM
cTopoHa AC — Hanbonblwana. lokaxkute, yto AE+CD < AC.

3. CKONbKO cywWwecTByeT pas3/INYyHbIX TPEYroNIbHUKOB, AJINHbI CTOPOH KOTOPbIX
NPUHMMAIOT 3HaueHunsa 8, 9, 10, 12, 13, 14 cm?

4. CKO/bKO cpean HUX paBHObeapeHHbIX?

5. Ha nanbme 15 nuctbeB. [OKa)kKuUTe, 4YTO MOXKHO CcOpBaTb 8 WX HUX TaK, 4TO
ocTaBlmMeca byayT AaBaTb He meHee 7/15 UCXOAHOM TeH M.
6. TpeyronbHWK paspesaH Ha ABa TpeyronbHUKA. JNHbI CTOPOH HOBbIX TPeyro/ibHUKOB

NPUHUMALOT TO/IbKO ABa Pa3/IMYHbIX 3HaYeHMA. HanguTe yrabl UICXO4HOMo TPeyrosibHMKa

7. [aHa npAmas, Ha KOTOPOU NIEeXKUT BucceKkTpuca yrna A TpeyronbHuka ABC. No pasHble
CTOPOHbl OT 3TOM MPAMOM fOaHbl ABE TOYKM — OCHOBaHWMA a) meauaH; 6) BbICOT,
nposeaeHHbIX U3 BepwinH B n C. BocctaHoBUTe TpeyrosnbHnK ABC
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MATEMATUYECKUIA BOWU, 17 UIOJIA. 7 Knacc- 7 Knacc

1. B Bbinyknom uyeTbipexyronbHuke ABCD pawnaroHann pasHbl, a CepeauHHbIN
nepneHAnKynap K ctopoHe BC npoxogut yepes cepeauHy AD. [okaxute, yuto ABCD —
paBHOGeapeHHadA Tpaneuums.

2. Yvcna a4, Gy, a3, A4, G5 W by, by, bs, bs, bs — NepecTaHOBKM HaTypasbHbIX Yucen ot 1 go
5. [loKaxKute, 4To cpegmu uncen a,b,, a,b,, asbs, a,b,, asbs No KpanHen mepe ABa UMeELOT
OANHAKOBbIE OCTATKN NpU AeNeHUn Ha 5.

3. B ouepegm ctoano 2011 yenosek. Kacca chomanacb, U BCe nepewsin B COCEAHIOL0,
TONbKO 4YTO OTKPbIBWYHCA Kaccy. CKONbKMMM crnocobamm OHM MOTyT BbICTPOUTBHCA B
oyepeapb TaK, YTODObl ANA KaXKA0ro YMCNO NH0AEN MEXKAY HUM M KacCOM M3MEHMUNIOCh (B Ty
WU APYryto CTOPOHY) He bonee yem Ha k YenoBek, rae k — ero HoOmep B CTapon ovepeam?

4. HaTypa/nbHOE YMCNO HA30BEM TOPMO3OM, €C/IM B €ro AeCATUYHOM 3anucu HanayTcA
ABe OoAMHaKoBble unopbl pAagom. HainguTte Hambosbllee HaTypasibHOE 4YMUCAO, KOTOpoe
HeNb3A NPeAcTaBUTb Kak CYMMY ABYX TOPMO30B.

5. ¥ Ouero ectb 1000 ognHaKoBbIX C BUAY WAPOB, OAMH U3 KOTOPbIX PagnNOaKTUBEH.
[eTeKkTop MoXKeT 3a 1 neco NpoBepuTb rpynny M3 Nt060ro KOAMYECTBa LWAPOB U BbIACHUTD,
ecTb /1N Cpegu HUX PaANOaKTMBHbLIN, MPU 3TOM, €C/IN OH eCTb, TO BCE LWapbl B rpynne
CTAaHOBATCA PAaAMOAKTUBHbIMU. 3@ KaXKAblA LWap, NPO KOTOPbIA MOXHO C YBEPEHHOCTbHO
CKa3aTb, YTO OH HepaAnOoaKTMBHbIN, uero nony4vaet 1 neco. [loKkaxkute, yto uero mox<et
obecneuntb cebe NpmbbINb HEe meHee 950 neco.

6. Ha KneTtyatol NN10CKOCTN OTMEYEHbI KNETKU, LLIEHTPbI KOTOPbIX 06pa3sytoT KBaApaTHYIO
peLweTKy co cTopoHoM 3. OTMEeYEeHHble KNeTKM NOKPbITbl AOMUHOWKaMN. O4Ha 4OMMHOLLIKA
MOKPbIBAaET POBHO ABe COCeAHMEe MO CTOPOHE KNeTKWU. [loKaxuTe, YTO OCTaBLUYHCA 4YacTb
NJIOCKOCTM MOKHO MOJIHOCTbIO (6€3 pa3pbiBOB U HANIOXKEHWIM) NOKPbITb AOMUHOLLIKAMMU.

7. Mypgpeuy C. coobwmnnm cymmy TPEX HaTypanbHbiX 4ucen, a myapeuy M. - ux
npousseaeHune. - Ecam 6bl A 3Han - ckasan C., - 4To TBOE 4ncno bonblue, yem MoE, A bbl
Cpa3sy Ha3Ba/N TPU MCKOMBbIX 4ucna. - Moe umcno meHblie, yem TBOE - otBetua [, a
MCKOMbIE YnCna ..., ... U ... . Kakne uncna Hasean I.?

8. CywecTtByeT /I Ha MJOCKOCTU 6 TOYEK TaKUX, YTO UX MOXKHO ABYMSl PA3/NYHbIMU
cnocobammn pa3butb Ha gBe rpynnbl MO TPU TOYKWU TaK, YTO TOYKM B KarKOAOW rpynne
ABNAIOTCA BEPLUMHAMM PAaBHOCTOPOHHETO TPeyronbHUKa?
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MATEMATHUYECKNI BOM, 17 UKO/IA. 6 knacc- 7 Knacc

. Ha otpeske annHon 10 cm 3aKpalleHO HECKO/IbKO OTPE3KOB, MPMYEM PaAcCTOAHME MeXKay Atobbimu
ABYMA TOYKAaMM 3aKpaLEHHbIX OTPE3KOB He paBHO 1. [OKaxuTe, YTO CyMMa AJMH 3aKpalleHHbIX
OTpPEe3KOoB He NPeBOCXoamT 5.

. Ha cocHe B 00U, «Buwkmaa» snucnt gocka. 2011x11002. AHA 1 AHa UrpatoT B AypaLKyo urpy. 3a xo4,
3aKpalwunBaeTca KBagpaT nxn, Npuyem 3aKpallMBaTb 3aKpalleHHble KNETKM yKe Henb3A. Boimrpboisaet
TOT, KTO 3aKpalLUMBaeT NOCNeAHIO KNeTKy. KTo BbiMrpaeT Nnpu NpaBuabHOM urpe?

. Y Anero ectb 1000 oAMHAKOBbLIX C BUAY LIAPOB, OAMH M3 KOTOPbIX PaANOaKTUBEH. [eTeKTop MoKeT 3a 1
neco npoBepuTb rpynny u3 NHOro KOAMYECTBA LWAPOB W BbIACHWUTb, €CTb /M CpPean HuX
PagMOaKTUBHDINA; NPM 3TOM, €C/IM OH eCTb, TO BCE Lapbl B rpynne CTaHOBATCA PaAvMoOaKTUBHbIMK. 3a
Kaxkabl LWap, NPo KOTOPbIA MOMHO C YBEPEHHOCTbIO CKasaTb, YTO OH HEepPagMOaKTUBHbLIW, [uero
nonyyaet 1 neco. Kakyo Hanbonbliyto Npunbbinb MoXKeT cebe rapaHTUpoBaTh Auero?.

. Tpun b6eryHa - X, Y n Z - yyactBytoT B 3abere. Z 3agepranca Ha ctapTe u Bblbexan nocaegHum, a Y
Bblbexkan BTOpbIM. Z BO BpemA 3abera MeHANCA MecTamu € APYrMMM y4acTHMKaMu 6 pas, a X - 5 pas.
MN3BecTHO, 4TO Y dMHUWMpPOBaAN paHbe X. B Kakom nopaake oHn GuHUWMpoBann?

. B paa sbinucaHo n (n>50) eguHuy,. JOKaxkuTe, YTO MeXAY HMUMWU MOMKHO MOCTaBUTb 7 M/IOCOB TaK,
4yTObbI 3HAUYEHME MONYYEHHOTO BbIPAXKEHUA AENUNO0Ch Ha 7.

. HasoBem umncno «ypauHbim», ecnm ero umdpbl MAYT CAeBa HanpaBo B HEBO3PacTaloWEM NopAaKe U
Kaxpaa umdpa paBHa KosmyectBy uUMdp 3TOro uymcna, MeHblumx eé. CKONbKO BCEro «yAayHbix»
[eCATU3HAYHbIX Yymcen?

. Y BoBbl 1 I'puwin 66110 ABa OANHAKOBbIX NPAMOYro/ibHMKA. BoBa paspesan cBoi
NPAMOYIro/IbHUK Ha ourypkn Bmpga «IM» (cm. puc.), a lpuwa — Ha

NPAMOYrO/IbHUKM BUAa 2x3. Kakyto HAaMMeHbLUYIO AJIMHY MOT/1a UMeTb 60abLuan

CTOPOHa MUCXOAHOrO MNPAMOYroNbHMKA? [/AMHA  CTOPOHbl  MaNeHbKOro
KBaZpaTuKa paBHa 1.

. PacctoaHne mexay NtobbiMM ABYMA ropofamu Ha octpoBe [aeTtoTam He meHbwe 100 KM (Kaxabin
ropog — 3To To4YkKa). YacTb ocTpoBa, yAaneHHan oT Kakoro-1nmbo ropoaa bonee yem Ha 10 Km, cumTaeTca
nposuHUMen. Ha AaHHbIM MOMEHT NPOBUHUMA cocTaBaseT bonee 90% nnowaan octpoBa. MoXeT nu
OKaszaTbCA TaK, YTO NOC/ie OCHOBAHMA elle oA4HOro ropoda NPoBMHUMA ByaeT 3aHMMaATb meHee 10%
naowaamn octposa?
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MATEMATUYECKUU BOW, 17 uroHa. 7 Knadcc- 8 Kaacc

MycTb Karkgoe M3 HaTypanbHbIX ynucen n, n+l, n+2 pgenutca Ha KBagpaTt ntoboro
CBOEro npocTtoro aenutens. [JOKaXKUTe, 4TO YMCIO N AeNUTCA Ha Kyb HeKkoToporo
CBOEero NnpocToro genutens.

B BMLWKMNBCKOWN LWKOME eCTb HEeCKO/IbKO KNaccoB, BCE pPa3HOro Bo3pacTta. Kaxabin
YYEHUK 3HAKOM POBHO C TPEMA WM YeTbipbMA YYEHUKAMM B Kaxaom w3 bonee
CTapLWMX KNACCOB M C OAHUM MAN ABYMA B KarKaomM u3 6onee maaawero Knacca.
Kakoe Hanbosbluee KOIMYECTBO K1ACCOB MOXKET ObITb B 3TOM LWKoNE?

. YHuBepcanbHoe yncno U(n) — 3To MMHMManbHoe HaTypasbHOE YNCNO, U3 KOTOPOro
BblyepKMBaHUEM UMPP MOXKHO MNONy4UTb Atoboe umcno ot 1 ao n (Hanpumep,
U(11) = 10123456789). [okaxuTte, 4To Kaxaaa uudpa sxoaut B U(n) cTonbKo pas,
CKOJIbKO OHa BXOAMUT B KaKoe-To U3 yncen ot 1 o n.

Ha okpy*HocTK oTmeyeHbl 2000 Touek. CHavana Neta nposognt N xop4 C KOHUAMU B
9TUX TOYKax. 3aTem BanAa KpacuT NONOBMHY OTMeEYEeHHbIX TOYeK B OAMH LBeT, a
OCTa/ibHble — B ApYyroun. MNeTa BbIMIpbIBAET, €C/IN HAMAETCA XOpAa C KOHLLAMM Pa3HOro
yseTta. lMpn Kakom HanmeHbwem N Bansa He CMOXET eMy NOMeLaTb?

. AaHo HaTypa/bHOe 4mcno n>1. Nokaxkute HepaBeHCTBO
n 1+1+1+...+ L >(n+1) i+1+...+i :
3 5 -1 2 4 2n

B npamoyronbHuke ABCD Touku P u Q — cepegmnHbl cTOpoH BC 1 CD cOOTBETCTBEHHO.
Oka3zanocb, 4to AP nepneHankynapHo BD. [lokaxkute, uto ZPAQ > 30°.

N3 Bymaru BbipesaH TpeyrosbHuK ¢ yrnamm 20°, 20°, 140°. OH pa3pesaeTca no oAHOM
M3 CBOMX OMCCEKTPUC Ha ABa TPeEYroabHMKA. 3aTem oaMH M3 06pa3oBaBLUMXCA
TPEYroNbHMKOB TaKXe pa3pes3aeTca No OAHOM M3 cBOMX OucceKTpuc Ha ABa
TPpeyronbHUKa, U Tak ganee. [JOKa*KUTe, YTO HM HA KAaKOM LIAry Hesb3Aa MNONAYyYUTb
TPEYronbHUK, NOA0OHbIN NCXOAHOMY.

B 10 mewkax B cymme nexaTt 1000 opexos, npuyem BO BCEX MeELIKAX KONYECTBO
opexoB pasHoe. [lanee MHOrOKpPaTHO BbINONHAETCA CAeaylwaa onepauua: wms
MeLlKa, B KOTOpomM 60/sblue BCEro OpPexoB, BbITaCKMBAETCA 9 o0OpexoB W
pacKknagbiBaeTcA N0 OAHOMY B KaXKAblM M3 OCTa/ibHbIX MELWKOB. [lOKaXKnUTe, 4To paHo
1N NO34HO HACTYMUT MOMEHT, KOr4a B KaKUX-TO ABYX MELUKax OpexoB CTaHeT
NOPOBHY.
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YrAA4AJIKA 19 urons

. ApuK 3aragpiBaeT ABa HaTypanbHbIX Yncna ot 1 go 10 — ogHoO YéTHOEe U 0aHO HeyéTHoe. Momorute CaH
CaHbluy yragatb o6a 3TMx Yncna 3a 5 Bonpocos.

. lOpa moxeT oTBeYaTb Ha BOMPOCHblI «Aa», «HEeT» WAW «He 3Hato». OH 3aragan umcno — 1, 2 nam 3.
MpuaymaiiTe BONPOC, OTBET Ha KOTOPbIN N03B80AUT Codbe CepreeBHa yragatb 3TO YMCAO.

. Ectb 2011 BHewHe oAMHAKOBbIX KOPOOOK, B KaxKaoM pasHoe uncno KoHoet, ot 1 ao 2011. N'ocnoauH
Po60T 3HaeT, B KaKol KOpPOOKe CKOIbKO KOHOeT, a 6eaHblh yYeHMK — HeT. 3a O4MH BOMPOC YYEHUK
MOMKET YKa3aTb TPM KOpobkM, a NocnogmH PoboT cooblmT, B KaKoW M3 Tpex KopoboK KoHoeT bonblue
BCEro, a B KaKoM — MeHblle. 3a Kakoe HauMeHbLLee YNC/10 BONPOCOB HeAHbIN YYEHUK CMOXKET a) HaUTh
camyto 60bLLY0 KOPOBKY; 6) HaTK Camyto CpeaHIOK KOPOOKY.

. 9 MOHEeT nexaT B pag, oaHa ¢anblumBas. MOXHO yKasaTb Ha KaKylo-HMOyab MOHeTy, oTBeTom byaeT
OOMH M3 BapMaHTOB: «3Ta pasnblwmBan», «panblumMBan — 04HA U3 COCEAHUX C 3TON», «danblumMBan cnesa
OT 3TOW», «panblMBan cnpaBa OT 3TON». HalauTe MMHMMaNbHOE KOIMYECTBO BOMPOCOB, 33 KOTOpble
MOXHO YCTaHOBWUTb GasblUNBYIO.

. B yCnosuAax Hpe,CI'bI,CI,YLLI,el‘;I 3a43a4Mn CHa4asna BCe BOMNPOCblI 3annCblBalOTCA Ha JZIMCTOYKAX U OTAAOTCA
po60Ty, 3aTem pO6OT OTBEYAET Ha Ka)l-(ﬁ,bll‘a 13 BOMPOCOB. Haﬁ,u,me MWHUMa/IbHOE 4YNCNO BOMNPOCOB,
yCAablilaB OTBETbl Ha KOTOPbl€ MOXHO rapaHTMpPOBaAaHHO YKa3aTb d)aJ'IbLLIVIBle MOHETY.

. Ectb 12 KopoboK, B ogHoOlM npus3. Beaywmin 3HaeT, rae npus. 3putenb MOXKeT OAMH pa3 nocnatb
BeAyL,eMy MayKky 3aMMCcOK C Bonpocamu, Tpebytowmx oteeta "ga" wuam "Het". Begywmin BbITacKMBaeT
3aNuUCKN U3 NaYkM B NPOU3BONAbHOM MOpPALKe, N, He Oorfalwan BCAyX BOMNPOCa, YeCTHO oTBevaeT. Kakoe
HaMMeHbLLEe YUCNO0 3aMNNCOK HYXKHO NOCNAaTb, YTOObI HAaBEPHSAKA y3HaTb, rae npus?

. B knetuatom KBagpaTe 8x8 3aKpalleHo 25 KneTokK, obpasyrolmx Keagpat 5x5. Paspeluaetcs BbibpaTh
Mobyto KNeTKy KeagpaTta 8xX8 M CNpOCUTb, 3aKpalleHa M OHA. 33 KaKoe HauMMEeHbLUee YMUCN0 TaKMX
BOMPOCOB MOXHO HaBEPHAKA ONpeae/INTb, KakKue KAETKMN 3aKpalleHbl?

. ¢OKyC. Yy (I)OKyCHVIKa nmeetTcAa aCCUCTEHT. (DOKYCHMK BbIXOOUT U3 3a/1a, a 3PpUTENIb BblK/1aA4blBaAET B pPAL, 6
MOHET NPOnN3BOJIbHbIM o6pa30M. [Mocne 3TOro accuCTeHT CI)OKyCHVIKa 3adKpblBAET HEKOTOPbIE MOHETDI
6yMa)KKaMVI TakK, YTO He BUOHO, NeXaT OHU BBEPX peLlKamMmu uauv opsramu. B ntore d)OKYCHVIK 3axo4aunT u
yragbiBaeT, KaK BbIrNAAUT BeCb pasa. Kakoe Hambo/bluee YNCNO MOHET MOXKeT 3aKpbITb ACCUCTEHT? (3TO
KonnyectBo ob6baABAAETCA 3putenam A0 Ha4vana KOHKypca).

Mo Kpyry nexart 9 04MHAKOBbLIX C BUAy Kotnet. U3BeCTHO, UTO cpean HUX CeMb OAMHAKOBbLIX, A B [Be He
DONOXKEHO MACO, N OHWU NexkaTt pagom. Npu atom NErkne KoTtneTbl He ob6s3aTenbHO paBHbl gpyr gpyry.
Kak HanTm nx AByMA B3BELWMBAHNAMU HA HalLleYHbIX BECAX 6e3 I'Mpb?

B Habope 13 17 BHelwHe OAMHAKOBbIX MOHET ABe (asnbluMBbIX, OTINYAKOLWMXCA OT OCTa/ibHbIX MO
Becy. M3BeCcTHO, UTO CcymMapHbIii Bec ABYX pasblUMBbIX MOHET BABOE 60/blue Beca HacToAwen. MoXHo
/M HaBEepPHAKA onpeaenntb 06e ¢anbluMBbiX MOHETbI, COBEPLINB 5 B3BELWMBAHMIA HA YalleYHbIX Becax
6e3 rupb? Onpeaenatb, Kakas M3 danblUMBbIX MOHET TSXKesiee, He TpebyeTcs.
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10.

11.
12.

19 nona

CTPOMCH!
Xopowio ovt noname, umo maxkoe I'...M.....T........

Hatigute TMT

a) paBHOYAQJICHHBIX OT JBYX Pa3JIUYHBIX MPSMBIX
0) paBHOYIAJICHHBIX OT TPEX PA3TUYHBIX MPSMBIX
Hanst e Touku A u B. Haiitu reomerpuueckoe Mmecto Touek M, Takux, 4to

a) AM = BM

6) AM<AB n BM > AB

B) AM = BM = CM; AM<BMu AM<CM, Touka C He NeXKuT Ha npsimoli AB

Ecnn B TpeyronbHMKe OTMETUTb TOYKY P U COEAMHUTD €e C BEPLUMHAMM, TO TPEYroNbHUK pa3obbeTcsa Ha Tpu
MeHbLNX TpeyrosbHuKa. Hangute TMT P, anAa KoTOpbiIX CyMMa MJOWAAEN ABYX U3 3TUX TPEYyronbHWUKOB
byaet paBHa naowaam TpeTbero.

JaH yron ABC.HaignTe reomeTpmnyeckoe Mecto cepegmH OTPe3KoB, KOHLbl KOTOPbIX /ieXaT Ha

a) npambIXABUBC

6) Ha cTopoHax yrna ABC

Han tpeyronsauk ABC. Haiimute TMT Mtakux, 910 Sagm = Samc.

Hanel Toukud u B. Haitnure I'MT, M Takux, uyto Touku A, B u M ABISIOTCA BepIIMHAMHU
paBHOOEPEHHOTO TPEYTOJIbHUKA.

a) I[OKa)KI/ITC, 4TO MEHaHa B IPAMOYT'OJIbHOM TPCYT'OJIbHUKE, ITIPOBCACHHAA U3 BCPHIUHBI IIPAMOIO
yriia paBHa IMOJIOBUHEC 'MIIOTCHY3bI,

6) Haittn TMT, U3 KOTOpbIX AaHHbIA OTPE30K BUAEH NoA NPAMbIM YIIOM.

Ha cTopoHax TpeyrosbHMKa ABC BHEWHUM 06pa3om NOCTPOEHbl NpaBubHble TpeyronbHUKkN A.BC, AB,C u
ABC,. [lokaxuTe, uto AA,=BB,=CC,.

[aH KBagpaT ABCD. Hainigute TMT Takux, 4TO CyMMa PaCCTOSHUIM OT KaXKAon M3 HUX Ao npambix AB n CD
paBHa cymme paccTosiHuii go npambix BC n AD.

OaH npamoyronbHuK ABCD. Hangute TMT, cymma pacCTOAHWUI OT KaxKAoW M3 KOTOopbIX A0 npsambix AB n CD
paBHa cymme paccTosiHuit go npambix BC n AD.

MocTpoiite YeTbipexyroabHUK ABCD no yrnam A, B, C, D u annHam ctopoH AB=a n CD=d.

Yepes TouKy Y Ha cTopoHe AB npasuabHOro TpeyronbHMka ABC nposegeHa Npamasn, NnepeceKkatow,ana CTOPOHy
BC B TOYKe Z, a npoaokeHne CTopoHbl CA — B TouKe X. N3BecTHO, 4To XY=YZ n AY=BZ. [JoKaxute, 4to XZ n
BC nepneHAVKYNAPHbI.
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Coscem pgpyrasa reometpua, 20 urona

Feomempuna —3mo cKy4yHo, A Yyumarn.

0. JaHa Touyka O BHYTPU YeTbipexyroibHUKa naolaaun S. Ee oTpasuMamn oT cepeiH CTOPOH YeTbipex YroabHUKa U
Nony4ynan Apyron YeTblipex yroNbHUK. HanguTe ero naowagb, ecnm a) O — ToyKa nepeceyeHnn anaroHaneu, 6) O —
Npoun3Bo/ibHasA TOYKa.

Mpunyun Aupuxne 8 ceomempuu: «lycme ¢pueypsl @, ©,, ..., ®, codepramca 8 pueype ®, u cymma ux raouwadel
b6onbwe naowadu @. Tozda Kakue-mo dse u3 @; nepeceKaromca o 8HympeHHel mouke».

1. BHyTp® KBagpaTa co cTopoHoi 1 nomelleHa ¢urypa, naowaab Kotopon bonblwe %. [oKaxute, 4yto 3ta purypa
COAEPKUT [iBE TOUYKM, CUMMETPUYHbIE OTHOCUTEIbHA LIEHTPa KBaapara.

2. Ha cd)epe MMmeeTcA NATHO, naowadb KOTOpPOro 6onblle NosoBUHbI naowagnu Cd)epbl. JoKaXkuTte, 4To 3TO MATHO
NMOKpPbIBAET Napy ANaMETPA/IbHO NMPOTUBOMO/TOKHbIX TOYEK C(bepbl.

3. B KBagpaT CO CTOPOHOM 1 MOMECTMIM HECKO/IbKO KBaJpaToB, CTOPOHbI KOTOPbIX MapajiesibHbl CTOPOHaM
kBagpaTa. OKas3anocb, 4TO Cymma WX nepumeTpoB pasHa 13. [JoOKaXkuTe, 4TO eCTb BepTUKa/sbHaA npamas
nepecekatowas He MeHee 4 KBaJpaToB.

4. Ha nnockoctn nposegeHo 3000 npAMbIX, NPUYEM HUKAKME TPU M3 HUX He MepecekaloTca B OAHON TOUKe, U
HMUKaKue ABe He napannenbHbl. Mo 3TUM NPAMbIM NJOCKOCTb Pa3pe3asiv Ha KyCKM, fOKaXKUTE, YTO cpeam 3TUX YacTel
HalgeTca He meHee a)1000, 6) 2000 TpeyroNbHUKOB.

MOOCKA3KA: MOXHO NN ANA KaKA0N NPAMOWN HAaWTU TPeyro/ibHWK, B KOTOPOM OHa byaeT
CTOpOHOM? A ABa TaKMUX TPEYro/ibHUKa? Y
5. Kak HacueT 3000 TpeyronbHUKoOB? Becerga am oHu ecTb? [ToOCKa3Ka Ha pUCYHKe.

e

6. BHyTpu BbinyKknoro 20110-yronbHMKa B3ATa TOYKA, KOTOPasA He NnonajaeT HU Ha OAHY
W3 AMaroHasnel MHOToyrofibHWKa. [loKaxute, 4TO OHa NEXMUT BHYTPWU YETHOro 4YMcna
TPeyrosbHWKOB C BEPLUMHAMM B BEPLUMHAX MCXOAHOTO MHOTOYro/ibHUKa.

YnpaxHeHune. Echn mbl 6yaem asuratb BeplwmHy A Booab npamont AX, To naowagb
TpeyronbHuKa ABC 6yaeT ymeHbLUATbCA UAWN YBEANYMBATLCA?

X
A
7. Ha cTopoHax napannenorpamma BblibpaHbl TPU TOUYKM HE NexKalime Ha 04HOMN NPAMOWN.
JoKaxuTe, 4To NJoWaab NONYYEHHOTO TPEYro/ibHUKA He MPeBOCXOAMT MOJIOBUHbI
naowaan napanienorpamma.
B c

8. B BbIMYK/IOM NATUYTOJIbHUKE KaxXAdaA AMaroHa/ib OTCEKAET TPEYroJibHUK. Jokaxure,
YTO CyMMa FII'IOLIJ,&,CI,Eﬁ TpeyrosibHNKoB b6onblie naowaan NnATUYroaibHMKa.



Heaoyams ceovmas Jlemusss Mnozonpeomemuas [llkona Kuposckoii obnacmu
Buwkuns. 3-28 utonsa 2011 2o00a.

HemHoi#Ko o KponukKax

Knaccnyeckaa cdopmynnposKka 3agaunm PMbOOHaAY4M O KPOAMKAxX BbIrAAAMT Tak: ®PuboHauum npuobpen napy
KposMKoB. Mpnpoga KPOIMKOB TaKOBa, YTO KaxK4as Mapa KPOJMKOB pa3 B MeCsAL, NPOM3BOAMUT HA CBET elle napy
KPOJIMKOB, @ HOBOPOXKAEHHbIE MPUHOCAT NEePBOE MOTOMCTBO YiKe Yepe3 ABa mMecAua nocne poxaeHua. CKoAbKo
nap Kposukos byaet y PnboHauum yepes rog?

M BOT KONMYECTBO 3TUX KPONMKOB U Ha3Banu yncnamm GnboHayum.. 3agava He 41 caaum - nocumTanTe 12 umcen
dunboHauum...

. Caenaem popmanbHyto 3anmcb 3aa4M 0 KPoaUKax. byaem 0603HauaTb 3penyto Napy KPOAMKOB 3a 1, a mosioayto
3a 0, Torga 3a Kaxkaplt mecau, ns Kaxxgon 1 nonyumntca 10, a us 0 — 1. Hanpumep, nonydaem 1, 1, 10, 101, 10110,
10110101, ..Byaem Ha3biBaTb Ka*KAOE TaKOE YMUC/IO KPOJIMUbMM YUC/IOM NopsaKka n u obosHayaTb ero f,. A
Tenepb

. [JOKaXnTe, 4To KOANYECTBO LNdP B KPOINUbEM YMC/e — Beerga ymcano PruboHayum.

. JOKaxuTe, 4TO KOIMYECTBO EAMHUYEK B KPOSIMYbEM YMCae — BCerga uncao dPrnboHauuum.

[ oKaXKnTe, YTO KOIMYECTBO HOIMKOB B KPOIMUYbEM UmMCe — Bcerga ymcno PruboHauuum.

NHTepecHo, a 6bIBaeT AU Tak, uto f, = f,. + f,.1 (34€cb + 03HaYaeT NpUNUcbiIBaHNe 0AHON CTPOKM K Apyroun)?

BeckoHeuyHan 4OpPOXKKa paspes3aHa Ha KBagpaTuku. MNeped nepBbiM U3 KBaApaTUKOB CTOWUT NATNYWKa, KoTopas
YMEET MpbIraTb NPbIXKKaMM ABYX TUMNOB --- AJVHHBIM U KOPOTKUM. KOPOTKMM MPbLIXKKOM NAryLKa nepenpbirnBaeT
Ha cocegHMWIA KBagpaTUK, a OJIMHHbIM NepenpbIrMBaeT Yepes KBagpaTuK. Haaute 4yncno pasiMyHbIX MapLIpyTos,
KOTOPbIMM NATYLLKA MOXKET AONPbIraTh A0 AECATOrO KBagpaTa; A0 NATHAALATOro KBaapara.

. OnunHbl 12 oTpesKoB ABAAIOTCA HATypasbHbIMK YMCnamm, MeHblimm 140. [loKaKute, YTO cpeamn HUX HanuayTca
TPW OTpE3Ka, N3 KOTOPbIX MOXHO CNOXUTb TPEYroNbHUK.

. TpebyeTca caenaTb HabOP MMPEK, KaxkAas 13 KOTOPbIX BECUT LLeJI0e YMC/I0 TPAMMOB, C MOMOLLbIO KOTOPbLIX MOXKHO
B3BECUTb Nto60 Lenbliit Bec oT 1 rpamma 4o 55 rpaMmoB BK/IOYUTENBHO AarKe B TOM CAy4ae, eci HeKoTopble
TMPbKM NOTePAHbl (TMPbKM KNadyTca Ha O4HY YallKy BecCOB, U3MepsieMblit Bec - Ha gpyryto). Heobxoanmo
noaobpatb 10 r1pek, U3 KOTOPbIX MOKET BbiTb NOTepsaHa Ntobas ogHa. Noabdepute Habop rMpek.

. Yncna ®uboHauum u TpeyronbHuK Mackana. [lokarkute paBeHCTBO Cn0 +C,. 11 +C,. 22 +..=F, . 1. (TO ecTb cymma
3N1eMeHTOB B TpeyrosibHuKe Mackansa no anaroHann —umncno ®nboHayum)

. TpuxKAbl Kponanubmu unucna. [asaTe Bo3bMeM 3abbiTOe KpO/MYbe UYMCNO U 3anuwiem ero Tpu pasa Apyr 3a
apyrom ( Hanpumep, Bo3bmem uncno 101 u Hannwem 101101101). [loKasknTe, YTO TaKoW Kycodyek 0bs3aTenbHO
BCTPETUTCA B APYrom ( BO3MOXKHO, O4eHb BONbLIOM) KPOUYbEM HYUCE.

*3aragaHo umcno ot 1 go 144. PaspelsaeTca BblAEAUTb O4HO NOAMHOMECTBO MHOKecTBa yncen ot 1 go 144 um
CNPOCUTb, NPUHAANEKUT N eMy 3aragaHHoe 4yncnao. Ecam Bbl nonyumTe oTBET «Aa», TO Bbl NnaTtuTe 2 pybns, 3a
oTBeT «HeT» — 1 pybnb. 3aTo 3a yragaHHoe 4ncao Bbl nonyunte BOJIbLLUON MPU3. Kakaa HaMmeHbluasa cymma
AeHer Heobxoanma ans Toro, YTobbl HaBepHsKa yraaaTb YMcno?
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10.

11.

12.

Cnaowinvie pasencme, 21 uronn

a) CKOJIBKMMU CIIOCO0aMH 13 N YEJIOBEK MOYKHO BBIOpATh KalnuTaHa U KOMaHay u3 K deinoBek?

0) A ecnu cHavaiia BEIOpaTh KOMaHy, a TOTOM KamnTaHa?

B) Jlokaxute, uto nCr_, = (n — k)CF.

a) Ects B orpsine M7 PybanoB u eme 64 pebenka. [IpenonaBareny coctaBisiroT koMaHay u3 11 denoBek u
nymaroT, Opatb PybaHoBa (ckonbko y HuX BapuanToB?) u eme 10 uenosek uian HE Gpats PybanoBa (ckoibko
y HuX BapuaHToB?). Bmpouewm, 310 He BaxHO. BakHO, CKOTBKUME criocOOaMU MOKHO BBIOpAaTh KOMaHAY.
Cxonbkumu xe?

6) Jlokaxwure, uto CXf1 = Ck + Ck+1,

a) /Isa Meratpenepa xoTsaT HaOpath QyTOOJIEHYIO KOMaH/y, COCTOSINYO M3 11 YenoBeK U BOJICHOOIbHYIO W3
6 denoBeK W3 y4eHHKOB oTpsama M7, B xoTopom 65 demoBek. IlepBbIii cHauama BBIAENSET CHOCOOHBIX K
¢yTOoIy, a 3aTeM M3 OCTaBIIMXCSI HAOMpAET AeTei s BoJeii0oa. Bropoii mocTymnaer Mmyapee: OH BbLACISIET
BCEX CIIOPTHBHEIX JIETe W3 OOIIel cepoil Macchl, a 3aTeM JAETUT MX Ha JBe KoMaHAbl. CKOIBKO CIIOCOOOB
BOIUIOTUTH CBOM YasiHUS y KQKIOTO U3 TPEHEPOB?

6) Jokaxure, uto C*Heck . = cmck,,.

a) 'HoMHBII KOposb OpeaéT no kiueTyaromy noiro u3 BepmmHsb (0, 0) B BepumuHy (N, N), HO ¢ HEMPEMEHHBIM
YCIIOBHEM 3a0path BOJIIICOHBII 3JMKCUP, KOTOPBIH Haxomutces B kietke (K, N-k). CkoiapkuMu criocobamu OH
MOKeT npoittu?

6) B wierkax muaronanu (0, n), (1, n-1),...,(n, 0) okaszamuchk N BOJIIECOHBIX STHUKCHPOB. B Kietke (N,n)
HaAXoAUTCA BbIXOA M3 IIaXMAaTHOI'O 3ajia. CKOJIBKUMU CHOCO6aMI/I KOpPOJIb MOXET BBIUTH U3 3aJ1a, IPpUXBATHB
10 JIOpore KaKoH-HUOYIb U3 SIUKCHPOB?

B) JlokaxxuTte, 4T (C?l)2 +o 4 (C)2 = CF.

a) B orpsine ectp 30 nereid, KoTopele BemyT ceds xopoio, u 35 HenocnymHbX. Ha HOBOromHUi yTpeHHUK
Ha/I0 BBHIOpaTh KOMaHIy U3 7 desoBek. [Ipu 3TOM cocTaB y4acTHHUKOB HE Ba)K€H, TO €CTh TyAa MOXKHO Oparh
TOJILKO IOCIYLIHBIX, WJIK OJHOTO HEMOCIYIIHOTO, WK Ja)Ke ABYX HEMOCTYIIHBIX H 7 XOopowuX... Bripouewm,
MOJKHO JIaXKe BCeX XyJTUTraHoB.. CKOJBKO CIIOCOOOB BHIOpATh KOMaHAy Ha YTPEHHHK?

6) Hokaxwute, uto CX ., = COCK + Crck 1 + -+ ckc),.

a) VIBan AnzapeeBrnY Xo4eT HaOpaTh AEKYPHBIX M3 YHCIIAa YICHUKOB OTpsiAa. B 3aBUCHMMOCTH OT MOBeACHUS
neted U HactpoeHus: MiBana AHzapeeBuda, MOJ pa3fadyy MOXET HE MOIMAcTh HUKTO, @ MOXKET U BECh OTPSI.
CKOJIbKO BapHaHTOB 3apaboTaTh ASKYPCTBO y neTen?

6) dokaxure, uto CQ + CL + -+ C} = 2

a) JlokaxuTe, 9TO KOJMIECTBO CIIOCOO0B BHIOpATh M3 OTpsAa B 65 IMIIIAT YETHOE YUCIIO JETEH CTOIBKO XKe,
CKOJIBKO CIIOCOOOB BBIOPATh U3 ATOM IPYIIIBI HEYETHOE YHCIIO JIeTer

6)CY — Cp + -+ (—D)"CR = 0;

Jlokaxwure, uto CQ + C2 + -+ =CL+C3 + - =2""1,

a) Jlokaxwure, uro CX = Ck=1 + ...+ ck=1;

UYemy paBen kodhduuuent npu ogsowiere a) a’b’c’; 6) a’b’c'** npu pasnoxenuu (a+b+c)™*" u npupenenns
MOJ00HBIX?

* ( Te, KTO MOHMMAET — BCIIOMHKTE 3a71ady PO oTpaBienHoe BuHO) Haiinute, uemy paBHO Clgq7 + 2C2011 +
22CFors + -+ 2271 CH501

* Yemy paBHa cymma CX=1 + -+ Ck=L2
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be3HadexcHble uzpyweyku Hanocnedok, 22 utonsa

. /lBoe urpaoowmx HaneperoHkM eaat s610kn. BHayane nepsbliit BbibMpaeT A6/J0KO, 3aTem BTOPOM —
noboe M3 ocCTaBWMKXCA AGNOK, U OHM OLHOBPEMEHHO HauyuMHatoT ecTb. OHWM efdAaT ¢ OAMHAKOBOM
CKOPOCTbtO, U TOT, KTO poen, bepeT cneayrowee A610Ko. KTO M3 HUX CMOXKET cbecTb 6osblle M Ha

CKONIbKO Npu NtobbIX AeNCTBMAX APYroro, eciy BHadvane ectb 4 abnoka secamun 200, 150 r, 100 r n 80
r?

. Urpa «KpecTuKkn — HONIMKM» UrpaeTca Ha JOCKe nxn. BoIMrpbiBaeT TOT, KTO NOCTAaBUT B OANH pAa, k cCBOUX
3HAKOB. [lOKaXKnTe, YTO BHE 3aBUCMMOCTM OT N U k 'y BTOPOTO UrPOKA HET BbIUIPbLILHOM CTPaTermu.

. 100 KapTo4yeK B CTOMKe NpoHymepoBaHbl yncnamm ot 1 go 100 ceepxy BHM3. [Boe urpatowmx no
oyepean CHUMAIOT CBEPXY MO OAHOM MM HECKO/IbKO KAapTOYeK U OTAAIT NPOTMBHUKY. Bbiurpoisaet
TOT, Y KOro nepsoro npousseeHune Bcex Ynces Ha KapToykax ctaHeT KpaTHO 1000000. MorKeT an KTo-
TO U3 UFPOKOB BCErAa BbIMrPbiBaTb HE3ABMCUMO OT UTPbl NPOTUBHUKA?

. [aHbl aBe Ky4Kn cnmyek. BHayane B 04HOM Ky4yKe m CnUYeK, B APYro — n cnmyek, m > n. [lsoe Urpokos
no ouyepean 6epyT U3 KyYKU CINYKK. 3a X0 UTPOK BEepeT 13 0AHOM KydKu ntoboe (OTANYHOE OT HyAA)
YMCNO CNUYEK, KPaTHOE YUCAY CNUYEK B APYrOM KydyKe. BbiMrpbiBaeT B3sBLIMIA MOCNEAHIO CMUYKY B
OAHOM U3 Ky4yeK. [JOKaXKUTe, YTo ecin m > 2n, TO UrPOK, AeNatolWmii NepBbii Xo4, MOXeT obecneynTb
cebe BbIMIpbILL.

. OT Knetyaton gockm mxn (m>2, n>2) octanacb TONbKO pamMKa wWUpuHoM 1. 3a OAMH X0, MOMKHO
BbINUAUTb OAHY WUAU HECKO/IbKO KNeTOK, 06pasyomx NpsMoyro/ibHUK, vb 6bl NpM 3TOM OCTaBLUas
YacTb He pacnanacb Ha ABa KycKa. KTo He MOXKeT caenaTtb Xo4a — NpourpbiBaeT. KTo U3 UTpoOKoB MOXKeT
BbIMIPbIBaTb HE3ABMCMMO OT MUIPbl NMPOTUBHMKA?

. [lBoe MrpokoB no oyepeau BbIMUCLIBAIOT HaTypaibHble uucna. [lepBoe YUCNO AOO0MKHO ObiTh
O4HO3HA4YHbIM, KaXKaoe cneaytoliee — KpaTHO npeablayuemy, 6onblie Hero, HO meHee Yem B 10 pas.
MpourpbiBaeT TOT, KTO MepBbiM HanuweTt 4ucno 6onblie TPUAAMOHA. KTO U3 WUIPOKOB MOMKET
BbIMIPbIBaTb HE3AaBUCUMO OT UrPbl NPOTUBHMKA?
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AJIBIH.

ITO ®HHAT !!!!!

ABnsiercs M KBaApaToOM — HATYpPallbHOTO  YMCIa

123456789876543217?

3 Ha runorenysze AB mupamoyromnpHoro tpeyroiabpHuka ABC
2°_1. y pAMOY pey
B3siTa Touka X; M u N — ee nmpoekiuu Ha katetsl AC u BC.

IIpn xakoMm monokeHuHn Toukd X mumHa orpe3ka MN Oynxer

3.

HauMEHBIIICH?

Nwmerotes nBa cocyna €MkocTeio 1 1w 2 1. U3 comepkuMoro

npurotoBwin 0,5 1 cMecu, comepxameit 40% s0104HOTO COKa, U 2,5 1
cMecu, cojaepxkamieit 88%  s0104HOrO
cojiepkaHue sI0JI0YHOTO COKa B cocyaax?

Ilamoe
Kponuuve

uucjo.

JIJIst  KaxXaoro IpocToro

2 _1
X

YUCIIaX YPABHEHHUE B -

coka. KakoBO TmpoOLEHTHOE

p PpeuuTe B HaTypallbHbIX

1
_|__
y

10, | - NmeeTrcst HaOOp MPaBUWIBHBIX TPEYTOJIBHUKOB U KBaJpaTOB CO
CTOpOHOM 1. VI3 HUX CIIOKWUJIA BBIMYKJIbIA MHOTOYTOJIbHUK (0€3

MPOMYCKOB BHYTPH, OTACIbHbIC (PUTYpbl HE HAKIAJbIBAIOTCS APYr Ha
npyra). CKoJIbKO CTOPOH MOKET UMETh TaKOH MHOTOYTOJIbHUK?

[7r]

CTOSJIO 110 3 IIaInKu?

Kakoe a) nmambospiiee; 0) HaMMEHbBIIIEE KOJIMYECTBO IIAIIEK MOYKHO
MOCTaBUTh Ha MIAXMATHYIO JOCKY, YTOOBI B KaXKJIOM KBajapare 3x3

Ha none nnsa urpel B «Mopckoit 60ii» (10x10) Ilers paccraBiser kopabnu 1x3, a Bacsa —

3 Kopabimu 1x4 (kaxnapli Ha cBoeMm Tmosie). KTo M3 MaJbuMKOB CMOXET PacCTaBUTH OOJbIIIE
C5 kopabueii? Kopabiu He MOTYT COMPUKACATHCS JJAXKE YIIIaMH.
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3AK/IIOYUTEJIbHAA OJTIMMITUALA, 24 UIOJ1A 2011 2.

1. ECTb HECKONbKO HaTypasbHbIX uucen, Bce uMdpbl (BO BCEX YMCNAxX) KOTOPbIX MMEKT OAMHAKOBYHO
yeTHoCTb. CymMma 3Tux uncen pasHa 2011. Kakoe HaMmeHbLUee KONNYeCcTBO Ymcen Morio 6biTe? MpueeauTe
NPUMeEp U LOKAXKUTE, YTO MeHbLUe BbITb HE MOT/IO.

2. K Hayany AnCKOTEKM NpULWIAK pa3Hble IMwaTa. Korga AexKypHbl NnpenogasaTtenib nepecyntan aeTem, 7o
CKasas, YTo OH TOYHO MOXKeT BblbpaTb M3 HUX AM60 15 YenoBeK M3 KaKoro-tTo ogHoro otpaga, Ambo 8
4yeNnoBeK M3 BOCbMM pa3HbiX OTPAA0B. [leXKypHbl npenosasaTesnb B INLO AETEN He 3HAET, HO HUKOrAa He
owmnbaetca. Kakoe HaumeHbLUee YUCN0 AeTe MOTN0 NPUNATU K Havany SUCKOTEKMU?

3. Ha cTtopoHe BC tpeyronbHuka ABC oTmedeHa TouKa E, a Ha buccektpuce BD — TouKa F Tak, uto EF
napannenoHo AC n AF = AD. [lokaxuTte, 4yto AB = BE.

4. ViBaH AHapeeBuMY Bblaan Mule NsATb pPasHbIX NaJiodeK M MOMNPOCU/ BbIOPATb M3 HUX TPU Tak, YTOObI
COCTaBUTb M3 HUX MPAMOYFO/IbHbIN TpeyronbHUK. OKasanocb, 4To Muwa ymeeT Aenatb 3TO YeTbipbMA
pasinyHbiMKM cnocobamn. Hangute oTHOWEHME KBaApaToB AJIMH CaMOW OJIMHHOM M CaMoOM KOPOTKOM
nanoyex.

5. Ha knetuatoit pocke pasmepom 100x100 gBoe no oyepeam paccTaBasatoT Undpbl: NepBbin — eAnHULbI,
BTOpOM — Hynu. MNocne TOro, Kak BCA AOCKA 3aNONHAETCA, CYMTAKOT CyMMbl uMdp no cronbuam m no
CTpoKam. Ecnum xoTa 6bl ABE M3 3TUX CYMM HEYEeTHbl, NnobexKaaeT nepsbli UrPOK, B MPOTUBHOM C/lyyae —
BTOpON. KTO BbiMTrpaeT npu npaBuibHON Urpe?

6. HaTypaanble YNCna m m n TaKOBbl, 4YTO m2+n2+m aenutca Ha mn. [JoKaxute, 4ytTo m — KBagpat
HaTypaabHOIo 4Yncna.

7. Ha nnanete 10000 ropogos, cpean KOTOPbIX €CTb CTOMMUbI rocyaapcTs. HekoTopble roposa cBA3aHbI
A0poramum Tak, 4To ntobaa gopora coegmMHAET POBHO ABa ropoaa, U oT Atboro ropoaa Ao Ntoboro Apyroro
MOXHO A06paTbcA No goporam. Mpu 3Tom, 4TOObI NONACTb U3 OAHOM CTONNLbI B APYIYIO, HYXKHO NpoexaTb
He meHee 200 gopor. [loKaxuTe, 4To Ha nnaHeTe He 6osblue 100 ctonuy,

8. B BbINyK/IOM YeTbipéxyronbHuke ABCD nnowaan 1/2 BbinosHeHo HepasBeHcTBO AB+BD+DC< 2. Yemy
MOXKET ObITb paBeH yron mexay ANaroHanAMm 3TOro YeTbIPEXYrobHUKA?



