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IIpegucioBue

OcHOBY AaHHOTO cOOPHHKA COCTABJIAIOT M30paHHEBIE 3aJauHd OKPYX-
HBIX OJIMMITHAJ [10 MaTeMaTHKe B I. MockBe /yid 7—11 ki1accoB 3a 1epruoj
ort 2002/03 mo 2012/13 yyebHoro rozga. I IpuBeaeHsbI IIOATOPHLI COTHH 3a-
Jad, pa3buTele 110 paszesaM U TeMaM, CHaOXKEHHbIE eMHOMN HyMepalu-
€1 M YKa3aHWAMH, B KAKOM I'OZly U B KAKOM KJIaCCe Ta WKW MHaA 3a4a4a
ucnosb3oBanack (Hanpumep, 08/9.3 nocie HoMepa 3aZja4d O3HAYaeT,
4yTO OHA ObUTa mpeznoxeHa B 2007 /08 yuebHOM rogy B 9 Ki1acce u cTosiia
B BapuaHTe 110z Homepom 3). PazbueHue 110 TeMaM HOCUT YCJIOBHBIM Xa-
paKTep, TaK KaK B pAJe CIydaeB 3a7a4y MOXXHO OTHECTH K HECKOJIbKAM
TeMaM, HO OHO IO3BOJIUT YUTATEJIIO Jlerdye OPUEHTHPOBATLCA B IIPEJIO-
YXEHHOM Marepuaje.

[IpakTHYeCKH KO BCEM 3a/ayaM IIpUBEZACHbl OTBETHl M PELICHUS
(B peaKux ciydasx — TOJNBKO yKazaHus). [ loHATHO, 4TO MHOTHE 3a/lauH
JOITyCKAIOT pa3/IMYHble CIIOCOOBI peleHus, HO 00bEM KHHXKKU HE I103-
BOJIAIET ITyOJIMKOBATh HECKOJIBKO CIIOCOOOB, II09TOMY B KaXK/IOM CJIydyae
IPULIOCH OI'PAHUYHUTHCS OAHUM, Haubosiee ecTeCTBEHHBIM JJIS JaHHOM
3a/lavM.

B otzenbHOM paszesnie MpUBeeHbl MOJIHbIe BaPUAHTBI OJIMMITHA/IbI
ABYX TIOCJIEIHUX JIeT. B 9TOM paszesie BapUaHThl MPeACTaBI€HBI B TOM
BHU/IE, B KOTOPOM OHHM €XKeroZlHO FOTOBATCA AJis1 pabOThI XXIOPH, T. €. [IPU-
BeZleHBbl YCJIOBUA 3a/a4, pasjudHble CrIocOObl MX pelleHuss, KOMMeHTa-
PUM U TIPUMEPHbBIE KPUTEPUU MTPOBEPKHU.

OTmeTHM, YTO 3a OMMCHIBAEMBIA MIEPHUOJ, CTATYC OKPYKHOW OJTMMITH-
a/ibl U3MeHsUICs. M3HayaibHO 3Ta OIMMITMA/IA HE HOCWJIA OTOOPOYHOIO
xapakrepa, 41 8—11 KjaccoB OpraHu3OBbIBajach M MIPOBEPAIach Kax-
JABbIM OKPYI'OM HE3aBUCUMO OT Apyrux (HO [IPOBOAMJIACH 110 BCEMY I'OPO-
Jy B OAMH JIEeHb U 110 €JUHbIM TE€KCTaM, XOTsI ObIBa/J ¥ MUCKIIOYEHHS),
a 7 KJjlacchbl IMcasid OJIMMIIMaZly B CBOUX Lukosiax. B niepuog ¢ 2004/05
no 2007/08 yuebHble rozp! A4 11 KjaccoB OJIMMIIMAaZa UMesa CTaTyc
«BCTYIIUTEJILHOM», T. €. €€ UTOI'M YYUTHIBAJIUCH IIPU IIPUEME B HEKOTO-
pble MOCKOBCKHe By3bl. Haumnas ¢ 2008/09 yuyebHOro rosa okpyskHast
ostuMInaia 7—11 crasia BropbIM (MyHULIMIIAJIbHBIM) 3TarioM Beepoccuid-
CKOM OJIMMITMA/Ibl MIKOJIBHUKOB 10 MaTeMaTUKe, ITO3TOMY ITPOBOAMUTCA
O/IHOBPEMEHHO /JISI BCEX IIKOJIbHUKOB MOCKBBI, CTaBIIMX [106eUTEIS-
MH WJIH MPU3EpamMu IepBoro (IKOABHOTO dTara), a e€ mpoBepKa U IMo/J-
BE/ZIEHHUE UTOTOB MPOXOAAT MO €JUHBIM KPUTEPHUSIM.
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OTU U3MEHEHMST OKA3bIBa/IM HEKOTOPOE BIIMSIHUE Ha 110400p 3a/1a4 Jyis
MPOBE/ICHUST OJIMMITHA/bl, HO IPAKTHYECKH HEM3MEHHBIM OCTaBaJICA €€
dopmar: 7 kimacc— 5 3aza4 Ha 180 munyT; 8—11 Kiacchl — 6 33734 Ha
240 muHYT. B Te rogpl, korza oamamiMaza Ay 11 KiaccoB Oblia «BCTYIIH-
TeJIbHOW», BAPUAHT MOI' coAepKarTk 7 3aza4 (I10gpasyMeBasioCh, 4TO M3
TPEX MOC/AeAHUX 3aJa4 y4yauquicsa BeiOepeT ABe). HemaMeHHBIMH OcTaBa-
JICh Y1 OCHOBHBIE IIPUHILIMIIEI COCTaBJIeHUs BapuaHToB. CHopMy/IHMpyeM HX:

* pelIeHHe KaXkKZOoM 3a/aud He JIO/DKHO TpeboBaTh 3HAHWH, BBIXO/S-
KX 3a Ipezesibl 0611eobpa3oBaTe/IbHOM IKOJIBHOM ITPOrpaMMBI CO-
OTBETCTBYIOLIEI'O KJlacca;

* B K&X/JbIH BapuaHT JO/KHBI BXOAWTDH 3aZa4yM I10 ajirebpe, reomer-
puH, apudpmMeTHKe (TEOPHH AEJTMMOCTH) U KOMOMHATOPHKE (B M-
POKOM CMBICJIE); BO3MOXKHBI TAK)KE JIOTHYECKUE 33/Ia4d U 3a/ja4H Ha
COCTaBJIEHUE aJITOPUTMOB;

* BApHAHT M3 IIECTH 3a/1a4 JOJDKEH COAEPKATh IBE€ CPABHUTEIBHO IIPO-
CTBIE 3a/1a4H, /[BE 3aJa4d CPeAHEH TPYAHOCTH U ABe Oojiee CI0KHbIE
3a/Ia4M;

* Cpeay NMEPBBIX YETHIPEX 3a1a4 0613aTeIbHO JOIKHBI OBITh BE, TEMa-
THKA KOTOPBIX OJIM3Ka K IIKOJbLHOU ITporpaMMe JIaHHOI'O KJlacca.

* IPH IPOYHX PAaBHBIX YCJIOBHAX IPEANIOYTEHHE OTAAETCA 3azadam,
MMEIOLIMM MHOI'O CIIOCOO0B peLIeHHs.

OTMeTuM, 4TO JJI1 COCTABIEHHUS BAPUAHTOB PEJKO HCII0Jb30BAHUCh
coBceM HOBbI€ 3aza4d. COCTABHUTE/NM CTapPaJMCh MCIIOAb30BATh 3aa4u
M3 MAJIOM3BECTHHIX U TPYAHOAOCTYITHBIX UCTOYHUKOB, IoA4Yac nepedop-
MYJHPOBAaB UX YCJIOBUSA WIH U3MEHUB HX CIOKET. ITO He JAéT BO3MOXK-
HOCTH IPUBECTH CIIUCOK aBTOPOB 33/1a4, HO Mbl UCKPEeHHE 0s1aroapHsbl
TEM, YbH 3aJa4d ObBUTH HCIT0/Ib30BAaHBI B TOM WJIH HHOM KadeCTBe.

A cocTaB/ieHUA BapUAHTOB OKPY>KHOM OJIMMITAA/bI €2KeroiHo ¢op-
MHUPOBaJIaCh METOAUYECKAsE KOMUCCHS, «KOCTAK» KOTOPOH BCE 3TH I'OZbI
OCTaBaJICA IIPAKTUYECCKU HEU3MEHHbIM. B TeyeHHe MHOI'MX JIeT Ha/ CO-
CTaBJ€HHWEM BapHaHTOB, HAallMCAHUEM PellleHUN U KPUTEPUEB IPOBep-
KU paboranu yuuressi mareMatuku: A. /. Bimakos (npezicesarens MK),
T. A. bapanoBa, E.b.Itagkosa, E.C.lopckas, O.P.l'opckas, A. 3. ['ypsul,
B.M.I'yposul, A.B. MBanuiyk, K.I1. Kouetkos, A.I'. Makuies, M. b. [1u1-
capeHko, /I. B. Ilpokonenko, W. B. Packuna, A. 1. Crubues, A. B. Xauary-
paH, [1. B. Yynkos, /1. 3. [1IHoib.

B pasHble ToZbl B COCTaB METOANYECKON KOMHCCHHU BXOJWIN TaKXKe
A.H. AugpeeBa, 0. A. biivHkos, A. A. BosikoBa, E. 10. MiBaHoBa, A. K. Ko-
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ApudpmMeTHKa 1 anredpa

IIpocTas apudpmeTHka
1. 13/8.1 CpaBHuUTE yMcIa:
A =2011-20122012-201320132013

B =2013-20112011-201220122012.

2. 07/7.2. llersas TpatuT TPETh CBOEro BPEMEHH Ha WIKOJNY, IATYIO
4acTb —Ha Urpy B ¢yrbos, MIEeCTyr0 4acTb —Ha TeJeBU30pP, CeAbMYIO
4aCcTh — Ha PELICHHE 3a/ad 110 MaTeMaTHKe W TPETb — Ha COH. MOXXHO
JI TaK JKUThb?

3. 08/9.3. HecKoIbKO LIKOIbHUKOB XOAWIH 3a rpubamMu. [IIKoIbHUK,

wr 1
HabpaBIMi Haubosblllee KOJIHUYECTBO I'pHbOB, cobpa 3 ob11ero Ko-

JiM4ecTBa rpuboB, a MKOJIbHUK, HAOpaBIIMKA HauMeHblllee KOIUYeCTBO
rpubos, cobpa % ob1ero kosryecTBa. CKOJIBKO ObLIO LIKOJIBHUKOB?

4. 12/9.1 llowie BO3BpallleHHUA LUPKAa C racTposied 3HaKOMBbIE pac-
CrpamuBam ApeccupoBiirka Kazumupa AjiMazoBa O «Iaccaskupax» ero
aBTodyprona: « TUrpel 6bIH?» — «/la, Mpu4éM ux ObUTO B ceMb pa3 60JIb-
111e, YeM HE TUT'POB». «A 00e3bsIHBI? » — «/la, UX OBUIO B CEMb Pa3 MEHbIIIE,
yeM He 06e3bsIH». «A JbBbI ObH?» OTBeThTe 3a Kazumupa AiMa3soBa.

5. 10/7.1 ByAawuibHHUK CIEIIMT HA 9 MHHYT B CyTKH. Jlo)XKach crnaThb
B 22:00, Ha HEM yCTAaHOBWJIM TOYHOe BpeMsA. Ha kakoe BpeMsa Hazo 3a-
BECTH 3BOHOK, YTOOB! OyM/IbHUK 3a3BeHe pOBHO B 6:007?

6. 07/8.3. Ha Bommpoc 0 BO3pacTe ero gererd MaTeéMaTUK OTBETHIL:
«Y Hac C )XeHOH Tpoe geTeil. Korga poauiica Haul liepBeHel, CyMMapHbIX
BO3pacT WIEHOB ceMbH OblI paBeH 45 rozaM, roj Hasa/, Korga poAHICs
TpeTU pebéHok, — 70 rogam, a ceidyac cymMMapHbIM BO3pacT JeTeu —
14 ner». CKOJIBKO JIET KaXAOMYy peOEHKY, eC/IM M3BECTHO, YTO Y BCEX
YIEHOB CEMbBM JIHU POXKJAEHHUS B OJUH U TOT XK€ JI€Hb?

7.12/7.3. Y Ilern B 6yrbuike 6buto Ha 10% 6Gosbuie «PaHTb», YeM
y Bacu. IleTs orrivit u3 cBoeit Oytbuiku 11% eé cozepykumoro, a Bacst
U3 cBoerl — 2% CcoLepKUMOro. Y KOro Iocje 3TOro OCTasoch 6osiblie
«DaHTbBI»?

8. 05/7.2. Tonua, ctocobHOTO TIpoberaTh HOTbIINE PACCTOAHHUA, OT-
NPaBWIM JOCTaBUThb COOOIIEHHUE C TAKUM PacyéToM, YTOOBl K BOMHAM,
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CpakaroIMMCs C OP/IOH, YCIIEIO MOJ0UTH MoAKpeIrvieHne. EMy Hazio 6bl-
10 ipobexxaTh 24 MUIM. /IBe TPETHU DTOTO PacCTOSHUS OH 6exaJl co cpe/-
Hel CKOpoCThIO 8 MUib B yac. CMOXKET JIM OH, YBEJIMYUB CKOPOCTb, IIPO-
6GexaTh BeCh IyTh CO CpeAHEH CKOPOCThIO 12 MIJIb B 9ac?

9. 09/9.1 Ilponas g JJIMHBI MOCTA, IIelIeXo/ 3aMeTH/I, 4YTO ero /o-
rOHsAET MAalLlWHAa, elll€ He BbexaBlias Ha MOCT. Torza oH noBepHyJI Ha3az
M BCTPETHJICS C HEW y Havasia mocTa. Eciii Obl OH IIPOAOJIKUII CBOE JIBU-
YKeHHe, TO MalllMHa ZorHaaa O6bl ero y KoHija Mmocra. Haligure orHoie-
HHE CKOPOCTEN MAalIWHBI U IeLIeXoa.

10. 08/8.4. Manb4UK CTOMT Ha aBTOOYCHOW OCTAHOBKE W MEP3HET,
a aBrofyca HeT. EMy X0ueTcs IPOUTUCH ZI0 CJIeAYIOIIei OCTaHOBKU. Masib-
yuK GeraeTt BUETBEPO MeJIEHHEee aBToOyca U MOXKET YBHAETh aBTOOyC Ha
paccToAHuU 2 KM. JIo ciieiyroleid OCTaHOBKM POBHO KWoMeTp. MMeer

JIA €My CMBICJI UATH WIH €CTh PUCK VIIYCTUThL aBTOOyC?

3aZlayu Ha coCTaBJIeHUEe YpPaBHEHUH

11. 09/8.3. B 8 «I'» kj1acce xBaraeT JBO€YHHUKOB, HO BOBOYKa y4uTCA
xyxe Bcex. [lezcoBeT pemni, 4To MO0 BoBouKa AO/MDKEH K KOHILY 4YeT-
BEPTH UCIIPABUTD JABOWMKH, IMOO0 ero uckirovar. Ecsin BoBoyka ucipaBut
JABOHKH, TO B Ki1acce OyzeT 24 % ABOEYHHUKOB, a €CJIM €0 BBITOHAT, TO
JBOEYHUKOB cTaHeT 25 %. Kakou mpoueHT ABOeYHHUKOB B 8 «I'» ceryac?

12. 10/7.4. KapicoHy MOJapWIH MakKeT ¢ KOHPEeTaMH: IIOKOIAaAHbI-
MM Y KapamesibkaMu. 3a rnepsble 10 MuHyT KapicoH cben 20% Bcex
KoHpeT, mpuuéMm 25% M3 HHUX COCTAB/ISLIA KapameabKu. Ilocie aToro
KapsicoH cben emé 3 mokonazgHble KOHPETHI, U JOJIs KapameseK Cpeau
cheZeHHBIX Kapiaconom KoHpeT moHu3unach 10 20 %. CKOIbKO KOHOET
6but0 B mogapeHHoM Kapiicony nakere?

13. 06/11.2. Ocran benzep u Krca BopoObAHHHOB pa3/ieTAIA MEXY
co60i BBIPYUYKY OT IIPOZA’KH CJIOHOB HaceseHU0. Ocral 1ogyMai: eciu
6b1 51 B35 AeHer Ha 40 % Oosbiue, TO 204 Kuchbl ymMeHbIIMIach Obl Ha
60%. A kak uaMeHuIach Obl 0151 BopoObsiHUHOBA, ecyik O6b1 OcTarn B3sil
cebe gener Ha 50 % Oosbie?

14. 10/9.2. Koia v Baca 3a sHBappb nosydwid 110 20 OLIeHOK, IIPUYEM
Kosst mosyqwt mATEPOK CTOJIBKO XK€, CKOJIBKO Bacsi 4eTBEPOK, 4eTBEPOK
CTOJILKO K€, CKOJIbKO Bacsi Tpoek, TPOeK CTONBKO e, CKOJIbKO Bacst 1Boek,
M JIBOEK CTOJIbKO YK€, CKONBbKO Bacs marépok. [Ipu aTom cpeanumii 6asin 3a
SHBapPb Y HUX OAMHAKOBBIA. CKOJIKO /IBOEK 3a sIHBapb royuun Koss?

15. 13/9.2. Kynen Ky B TBepr HECKOIBKO MEIIKOB COJIA M IIPOJaJl
ux B Mockse ¢ npubsuibio B 100 pybneit. Ha Bce BbIpy4eHHBIE JA€HBI'H
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OH CHOBA Kyl B TBepu coib (110 TBEPCKOU LieHe) U 1pozan B Mockse
(1o MmockoBckoM 1ieHe). Ha atoTt pa3 npubsuib cocraBwia 120 py6sieid.
CKOJIBKO /JIeHer OH IIOTPAaTHJI Ha IePBYIO ITOKYIIKY?

16. 13/11.2. Typuctrueckas ¢upMa IIpoBeaa akuio: «KymM myTEBKY
B Eruner, npuBeay 4eThIPEX APy3eH, KOTOPBIE TAKKE KYIIAT IIyTEBKY, U I10-
JIy9d CTOMMOCTD IIYTEBKH 00paTHO». 3a BpeMs AeUCTBHA aKIUH 13 ToKy-
[aTejiey MPUIUIM CaMM, OCTAJIbHBIX IIPUBEIU APYy3bsi. HEKOTOphIe M3 HUX
IIPUBEJIA POBHO 110 4 HOBBIX KJIMEHTA, a ocTtasibHele 100 He npuUBen HU-
Koro. CKOJIBKO TypuUCTOB oTnpaBwiuchk B Crpany [Tupamuy GecruiatHO?

ToxxzaecTBeHHbIE IpeoOpazoBaHUA

17. 12/8.1 Borancmre: 20012021+ 1(;(3))1(11391 20314 400)

18. 10/8.4.. IlpescraBbTe YnCI0BOE BhipaxkeHue 2 - 20092 + 2 - 20102
B BH/I€ CYMMBbl KBaZpaTOB /BYX HaTypaJIbHbIX YHACEJI.

19. 09/8.1. UsBecTHO, uto x>+ y* =19, xy = 3. Haiiaute x + y.

20. 09/10.1 Haiaure 3HaYyeHue X — y, €CJIH

xX’—y*=45 u xy(x—y)=6.

21. 08/8.2. Yucna a, b v c OVIMYHEBI OT HYJISA, M BBIIIOJIHAKOTCS PaBeH-

CTBa a+%=b+a£=c+%:l. Jlokaxxure, 9yro ab + bc + ca =0.

X
22. 10/11.4. V13BeCTHO, 4TO et

AX X YMCJIO a pauMOHaIbHOeE. JJoOKaXxuTe, 94TO IIPH TEX K€ 3HAYCHUAX X
2

=da A IIPpHA HEKOTOPbIX 3HAYCHH-

SHAYE€HHUE BbIPpAKEHUA TAKKE€ PpalluOHAJBbHO.

x*+x?2+1
ITo3uIIHOHHAaA 3aluch YHCcea

23. 07/7.4. Kona 3agymasn TpEX3Ha4YHOE 4YUCIO Xyz. Korza oH 3amnu-
caJl YUCJI0 B 0OpaTHOM IOPsIZLKE ZyX, OKa3aJoCh, YTO OHO JeJIUTCS Ha 5,
a pasHOCTb MEXAY 3aZlyMaHHbIM YHUCJIOM U YHUCJIOM, 3allMCAHHBIM B 00-
paTHOM IIOpsi/iKe, paBHa 99. Kakue uucia Mor 3agymars Kosst?

24. 12/7.5. 13 4eTbIp€X UUPP, OTIUYHBIX OT HYJSA, COCTABWUIU /IBa
4YeThIPEX3HAYHBIX YHC/Ia: caMmoe OoJbIioe U3 BO3MOXKHBIX M caMoe Ma-
seHbKoe. CyMMa MOJIyYUBIIUXCA YUCel okasasachk paBHa 11990. Kakue
qucsIa MOIJIU ObITH COCTAB/IEHBI?

25. 08/9.1 CyiecTByeT M HaTypaJabHOE YACI0, KpaTHOE 2007, cym-
Ma uudp koroporo paBHa 2007?
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26. 09/10.4. B HEKOTOPOM HATYpPaJIbHOM YHCJ/IE IEPECTABUIN LH]-
pbl. /lokaXkyuTe, 4TO €C/id CyMMa IOJIy4eHHOI'0 YMCJIa ¢ UCXOAHbIM paB-
Ha 102008, TO UCXO/IHOE YUCJIO JIeJIUJIOCHh Ha 5.

27. 12/8.4. Ha30BEM HaTypaJibHOE CEMHU3HAYHOE YUCIIO «YJaYHBIM»,
€CJIM OHO JIeJIUTCSA Ha IMPou3BeJeHne Bcex cBoux uudp. CylecTBYyIOT JIU
YeThIpe MOCJeA0BATENbHBIX «YAAYHBIX» YACIA?

28. 11/7.5. Kosa yTBepKJaeT, YTO MOXKHO BBIACHUTD, JAEJIUTCA JIM Ha
101 cymma Bcex 4YeTBIPEX3HAYHBIX YMCEJ, B 3aIIMCA KOTOPHIX HET HU
uudpel 0, HU nudpel 9, He BEIYKUCIAA camMor cyMMbl. [1pas i Komnsa?

29. 13/11.5. B gecATHYHOM 3aITHCH HEKOTOPOT'O YHCIa IUPPBI pacIio-
JIO}KEHBI B IOps/ike yOpiBaHus (cyieBa Hampapo). MoOKeT Jik 3TO YHCIIO
OBITH KpaTHBIM 4ncIy 1117

YPHBHEHH}I B IE€JIbIX YHUCJIAaX

30. 09/7.5. MoxHo Jin nozobpaTh Takue 1eible 4yucia a u b, s
KoTOpbIX ab(a+b) =1234567?

31. 08/11.2. B nepBblid 1eHb Maiia cobpasia Ha 25 % rpuboB MeHbliie,
yeMm Bacs, a Bo Bropoit geHb —Ha 20 % 6osbiie, yem Bacsa. 3a gBa aHA
Mama co6pana rpuboB Ha 10 % 6osbie, yem Bacsa. Kakoe HauMeHblIee
KOJIMYECTBO I'pUOOB OHK MOIVIM coOpaTh BMecTe?

PaznoxeHue Ha IIpOCThI€ MHOMXHUTEIHN

32. 10/8.1 IlpousBesieHHUE ABYX YUCEJI, KaX/0€ U3 KOTOPBIX He Je-
auTes Hateno Ha 10, pasHo 1000. HanauTe ux cymmy.

33. 08/10.3. Haiiaure, Ha Kakyw HauOOIBIIYIO HATYpPaJbHYHKO CTe-
neHb yucsa 2007 genures yucao 2007!.

34. 12/9.4. He3HalKa yTBEPXK/JAET, YTO CYILECTBYET BOCEMb TaKUX I10-
cjIeloBaTeIbHBIX HATYPaJIbHBIX YMCEJ, YTO B PA3JIOKEHHUE UX HA IPOCTHIE
MHOXUTE/IN KK/l COMHOXUTE/Ib BXOAUT B HEYETHOU CTElleHH (Halpu-
Mep, JBa TAKUX IIOCJI€0BATE/IbHBIX Yyuca: 23 = 23' u24=23%.3Y. [IpaB
JIU OH?

Pa3Hble 3aa4y Ha AeJHUMOCTDb LeJIbIX YHcell

35. 13/7.4. Manbnu nogapwi Kapsicony 111 koHdeT. CKOIBKO-TO U3
HUX OHM TYT e Chesk BMecTe, 45 % ocraBumxcsa koHdeT nouwm Kapsico-
Hy Ha 00e/1, a TpeTh KOHdeT, OCTaBIIUXCs rocsie obe/ia, Haluia BO BpeMs
y6opku ¢ppekeH bok. Ckoabko KOHGET oHa Hauwia?

36. 07/8.5. Malua 3aztymasia HaTypajibHOE YUCJIO M Halllla ero ocrar-
KU TIPH iejIeHWU Ha 3, 6 1 9. Cymma 3TUX OCTaTKOB OKa3asaach paBHa 15.
Haiaure ocTaTOK OT AeJIeHUS 3aZyMaHHOr0 4yMdcaa Ha 18.
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37. 09/8.6. Kakoe HauboJiblliee KOJUYECTBO PA3JUYHBIX HATYPaJib-
HBIX YMCEJl MOKHO BEIOPATh TakK, YTOOBI cyMMa JIFOOBIX TPEX U3 HUX ObLIa

MPOCTBIM YHCJIOM?

38. 04/10.4. VI3BeCTHO, 4TO CyMMa n“ + 2n okaHuMBaeTcsa Ha 4 (n—
HaTypaJibHOe 4Kncio). KakoBa npernocieHsas nudpa 3TOM CyMMBbI?
39. 07/114. Havgure BCe TaKHe HATypaJbHbIC YUC/IA, KOTOPBIE MOXHO

IIPEeACTaBUTh B BU/E CYMMBI JBYX B3aAMMHO IIPOCTBIX YMCEJI, OTIMYHBIX OT 1.
40. 12/11.5. V3BecTHO, 9YTO A — HaUOOJIbIIIEE U3 YHCEJI, SIB/IAIOIIUXCS
[IPOM3BeJeHHeM HECKOJNbKUX HAaTypaJbHBIX YHCEJ, CyMMa KOTOPHIX PaB-
Ha 2011. Ha kakyro HaubOIbIIyIO CTEIIeHb TPOUKH JETUTCA YACTO A?
JIuHelHasa GYHKIUA U IMHEHHbIe YPaBHEHUA
41. 13/8.2. B bopmyiy muHEeHHON GyHKImH y = kx + b BMmecTo 6yKB k

u b BnummuTe yncia ot 1 go 20 (kaxzoe mo oJHOMY pasy) Tak, YTOOBI
ronydusoch 10 GyHKIUH, rpaduKU KOTOPBIX ITPOXOAAT Yepe3 OJHY U Ty

7K€ TOYKY.

42. 05/10.1 OpuH rpaayc mkasel Llenbcus paseH 1,8 rpagycos mka-
dapenreita. MoxkeT i TeMIepaTypa BbIpaXKaTbCsl OAWHAKOBBIM YHC-

sl Papenreiita, npu aTom 0° 1o Lesnbcuio cooTBeTcTBYET 32° 10 LIKaIe

JIOM I'pazlyCoB Kak 110 Llesbculo, Tak U 1o @apeHreury?

KBazpaTuuHasa GpyHKIUA U KBaZpaTHbIE ypaBHEHHUSA
43. 09/10.1 T'paduxu ynkiuii y =x>+ax+bu y=x*+cx+d
nepecekatorcs B Todke (15 1). Cpasuure a® +d° u c® —b°.
44. 08/10.1 MoxeT 1 BepiiMHa rnapabossl y=4x*—4(a+1)x+a se-
»KaTh BO BTOPOH KOOPAMHATHOM YETBEPTH IMPHU KaKOM-HHOY/Ib 3HAYCHUH a?
45. 12/9.2. Ha pucyHke u3o0pakéH rpaduk NpUBEAEHHOrO KBa/-
paTtHOro TpéxwieHa (OCb OpAMHAT CTEPTa, PACCTOAHHUE MEXIY COCE[-
HUMHM OTMEYEHHBIMM TOYKaMH paBHO 1). YeMy paBeH AMCKPUMHUHAHT

-

.

3TOr0 TPEXWIeHa?
1

-~
L ]

[ ]
-
-
.

46. 09/11.1 CKOMBKO KOPHEH MMeeT KBaJpaTHOE ypaBHEHHE ax? +

+bx+c=0, ecnu |a+c|=|b|, a yucna a u ¢ pasIUYHBI?
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47. 12/10.2. Tlpamas nepecekaer rpapuk GyHKIUMH y = x? B TOYKaX

¢ abciuccamMu X; U Xy, a och abciuce — B ToUYKe ¢ abciuccon x5. Jloka-
XKUTE, 4TO 1 + 1 = i.
X1 Xo X3

48. 10/10.3. 13BecTHO, YTO IIPH JIIOOOM ITOJIOKUTETBHOM 3HAU€HUH P
KOPHH ypaBHeHus (c nepeMeHHo# x) ax? — 3x + p = 0 CyIecTBYIOT U BCe
OHM T10JIOKUTEJIbHBIL. JlokaxuTe, uro a = 0.

49. 11/10.3. I'paduk dyHkumu y = x% + ax + b nepecekaer ocp a6e-
uucce B Toukax A u C, a ocb OpJUHAT — B TOYKe B. M3BecTHO, uyTo A(1; 0).

Haiiaure yron CBO, rae O — Ha4alo KOOpAUHAaT.

YpaBHeHMA BBICIIUX NOPAAKOB U MppalMOHa/IbHble YpPaBHEHUS

50. 04/114. V3BeCcTHO, YTO 0. — KOP€Hb ypaBHEHHA X° + 1 =2004x.
Haiigure ofMH U3 KOpHe# ypaBHeHua x° + 1=2004x2.
51. 09/10.3. Pewnrte ypaBHEeHHUE

+DP+x+DBx+2)+ G+ D7 (x+2)%+ ...+ (x+2)”° = 0.

52. 03/11.1 Pewure ypaBHEeHUE

Vx2—16+1/x*+2x = 2¢/x*+x—8.

JloKa3aTeJabCTBO HEPpaABEHCTB

93. 09/10.5. IlpousBeseHNe IOJOXKUTEIBHBIX YUCEI X, ¥ U Z Pas-
HO 1. Jlokaxkute, uto (2+x)(2+ y)(2+2) = 27.
54. 04/10.5. Jlokaxwure, 9o x*y?(x*+y*) <2, e x =0, y =0 n
x+y=2.
TpuroHomeTpus
55. 06/11.1. Pemure cucrteMy ypaBHEHUH
x?+4sin’y —4 =0,
cosx—2cos’y—1=0.
56. 11/11.1 Haizure 3Ha4Y€HHUE BBIPAXKECHHUA

(2 —25in2010°)1+02010" _ ¢t 2010°.

57. 10/11.1 Yucsia sino ¥ COS O — KOPHU KBa/J[paTHOI'O ypPaBHEHUSA
x?— v/2x +¢=0. Kakue 3Ha4eHHA MOXXeT MPUHUMATB C?

58. 07/11.1 Yrto 6osble: o1 10 WINA S¥“3o?
sin 2 sin4
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59. 09/11.2. Peuiurte ypaBHEeHUE
sin x + sin® x 4+ 2008 sin® x = cos 2x + cos® 2x + 2008 cos’ 2x.

60. 04/11.3. CKOJIBKO OTPUIIATEIbHBIX YMCEJI CPEJIA TIEPBBIX CTa Wie-
HOB IocjieziopaTesibHOCTH cos 1°, cos 10°, cos 100°, cos 1000°, ...?
61. 07/11.6. Pemiure ypaBHEHUE

(x3 —2) (25" — 1) + (2" —4) sinx = 0.

62. 08/116. JIoka>kuTe, 4TO €CJIH O, U Y — YIJIbl OCTPOYT'OJIBHOTO
TPEeyroJibHUKA, TO Sin o+ sin § + siny > 2.

O6uue coiicTBa GyHKIUY U GyHKIIMOHATbHBIE COOTHOILUEHUS

63. 03/11.3. BepHo s, uTo rpaduku GyHKIHH y =2 u y = x° mepe-
CEKaKTCA B OAHOW TOYKe?
64. 08/114. HenpepbiBHasA QyHKUHA f (Xx) TaKOBa, YTO JJIA BCEX AECH-

1
CTBUTE/IbHBIX X BBINIOJIHAETCA HEPABEHCTBO f (x%)—( f (x)?*=> 7 BepHo

71, 9T0 GYHKIUA f (x) 00sA3aTeIbHO UMEET TOYKHA IKCTpeMyMa?

65. 13/11.3. ®yHkuus f (x) TaKoBa, YTO /JIsl BCeX 3HAYEHUM X BBIIIOJI-
HseTcsl paBeHCTBO f(x + 1) = f(x) + 2x + 3. M3BecTtHO, uyTo f(0) = 1.
Haiiaure f(2012).

66. 07/11.4. PyHKuMA f TaKoBa, YTO JJIA JIIOOBIX ITOJOXKUTEJbHBIX X

U y BbinosiHseTcss paBeHCTBO f(xy) = f(x) + f(y). Haiigure f(2007),
1

cdin f (W) =1.
67. 06/11.3. Hatizute Bce Takue GyHKUHHU f(x), 9yto f(2x + 1) =

=4x%+14x+7.

68. 03/116. /lana yHkuma f(x). V3BecTHO, YTO AJiA BCEX AEHUCTBHU-
TEJIbHBIX X BBIINOJIHAIOTCA HepaBeHCTBA f(x+3) < f(x)+3u f(x+2) =
= f(x) + 2. Jokaxure, uro PyHKLMA g(x) = f(x) — x nepuoguveckas,
U HalJuTe e€ Iepro.

Kom6uHaTropHas aare6pa

69. 12/11 2. Ha pfocke 3anucanu 20 IIepBbIX YMCeJ HATypaJbHOTO Psi-
Ja. Korga ogHO M3 4yucesl CTEPJIM, OKa3ajoCh, YTO CPeAr OCTABILUMUXCS
quCeJsI OHO ABJIAETCA CPeJHUM apUPpMeTHIeCKUM BCeX OcTaJbHbIX. Hau-
JIUTEe BCE YUCJIA, KOTOPBIE MOIVIU ObITh CTEPTHL.

70. 09/9.6. KonbueBas gopora 1ojejieHa cToabaMu Ha KWIOMEeTpPO-
Bble y4aCTKH, U M3BECTHO, UYTO KOJUYeCTBO CTONOO0B uéTHO. OJUH U3
cTOo0OO0B TOKpAIIeH B XEITHIA 1[BET, IPYTOH — B CHHUM, a OCTaJIbHbIE —
B Gesblii. Ha3oBEM paccTosiHMEM MeXJy CToN0aMy JJIMHY KpaTdyauilen
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yTpo BuHHHU-ITyX HaBeCTHJI UX BCEX ITO OAHOMY Pa3y M BEPHYJICS JJOMOM.
[Tpu 3TOM OH IPOTOITA B CHEr'Y 5 MPSIMBIX TPOITMHOK, HE NepeceKaro-
HIMX Apyr apyra. HauepTure Kak MOXKHO OoJbllle BO3MOXHBIX MapIlIpy-
TOB BuHHHU-1]yXxa.

76. 11/10.1 K kaxxzoii rpaHu JepeBAHHOIo Kyba IPUKJIEUIH 110 TaKO-
My ke KyOy. OOBACHATE, KaK pa3ZejuTh MOJyUYUBIICEC TeJIO Ha IIECThb
PaBHBIX 4acTeu.

77. 04/11.2. MO>XHO JIM TaK PacCTaBHUTh CTPEJIKM Ha p€0Opax TeTpasj-
pa, 4ToObl CyMMa IOJIYYMBIIMXCS BEKTOPOB OKa3a/laCh PaBHA HYJIEBOMY
BEKTOpY?

78. 03/11.5. Moxer i1 cymma pébep KakoH-TMO0 TpeyrojbHOM IH-
paM#ibl OBITH MEHBIIIE CYMMBI PEOGep APyroi TPeyroJlbHOW MHPAMH/IbI,
PAacCIIO/IO)KEHHOM BHYTPHU IEPBOM?

IIpocTas miaHuMeTpus

79. 09/7.4. B tpeyronbHuke ABC Ha cTropoHe AC OTMEYEHBI TaKHUe
ToukKd D M E, yro AD = DE = EC. MoxeT Jii oKasarbcs, 4yro LABD =
=/ZDBE = ZEBC?

80. 10/8.2. B TpeyronbHuke ABC mezuaHa BM B /Ba pa3a MeHblE
cropoHbl AB u obpasyet ¢ Hel yroia 40°. Haiigure yron ABC.

81. 12/8.3. Ha cropone AB TpeyronbHuka ABC oTMedeHa To4yka K.
Otpe3ok CK nepecekaer Mmeguany AM TpeyrosbHUKA B ToO4kKe P. Oka3sa-
JIock, yTo AK = AP. Haunaure otHomenue BK : PM.

82. 07/8.3. Cepeauny 6onbiie 60KOBOH CTOPOHBI MPSMOYTOIBHOMN
TpareLuuy COeJUHWIUA C BEpLIMHAMHU Tparneuuu. [Ipy s3TOM Tparenus
paszenuaach Ha TPU paBHOOEAPEHHBIX TPeyroJlbHUKa. Halgute Bemu-
YUHY OCTPOTO YIJIa TPaIlel[UH.

83. 13/8.4. B tpanneuun ABCD ocHoBaHue BC B Ba pa3a MEHbIIE
OCHOBaHuA AD. V3 BeplLurHEb! D OIyLLIeH IepleHAUKY/IAp DE Ha CTOPOHY
AB. Jlokaxwure, yro CE =CD.

84. 13/9.3. B napauienorpamme ABCD pguaroHanb AC B /ABa pasa
bosbie ctopoHbl AB. Ha cropone BC BpibpaHa Todka K Tak, uro ZKDB =
= /BDA. Hauaure orHoiueHue BK : KC.

85. 11/9.3. B npsamMoyrosbHOM TpeyroiibHuke ABC 1poBezieHa BbICO-
Ta CD K runoreHyse. Ha karere AC orMeuyeHa Touka F, a Ha OTpe3ke
AD —Ttouka E Tak, yto CD =DE un FE L AB. Havaure yron CBF.

86. 03/8.4. Haiigure paguyc OKPY»KHOCTH, OITUCAHHOM OKOJIO Tpalle-
IiH, 6oIbIIee OCHOBAHHUE KOTOPOH PABHO 2, a TPH OCTaBIIHECA CTOPOHBI
paBHbI 110 1.
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87. 06/9.2. OnuH U3 yIyioB TpeyrojibHuka Ha 120° 6osblie Apyroro.
Jlokaxkure, 4TO OGUCCEKTPUCA TPEYTroJIbHUKA, IPOBEAEHHASA U3 BEPILIUHBI
TpPeThero yrjia, BABOE AJUHHEe, YeM BBICOTA, IIPOBEAEHHAS M3 TOM XKe
BEPIIUHBL.

88. 09/10.2. Pomb6 u paBHOOOKAaA Tpareyus OIKCAaHbl OKOJIO OJHOT'0
Kpyra ¥ UMEIOT PaBHYIO 1uiomjajb. CpaBHUTE UX OCTPHIE YIJILL.

89. 07/10.2. CropoHy AB TpeyroibHuKa ABC NIPOLO/KWIN 34 Bep-
WHY B 1 BBEIOpasM Ha 1y4ye AB TOYKYy A, Tak, 9YTO TO4YKa B — cepeau-
Ha orpe3ka AA;. AHAJIOTMYHO CTOPOHY BC IpOAO/IKHIM 3a BepiunHy C
A OTMETHJIA Ha IIPOAODKEHHUHU TOUKY B Tak, uro C — cepeguna BB, . Tak
e MPOAOC/LKUIN CTOPOHY CA 3a BEpPIIMHY A MU OTMETHIIM Ha IIPOJOJIKe-
HUHM TOYKy C; Tak, 9To A — cepeauna CC,. HanauTe riomazapb Tpeyroib-
HUKa A,B,C;, ecsu owmazspb TpeyroibHuka ABC paBHa 1.

90. 03/112. B tpeyronbHuke ABC Touku M u N genar ctopoHy AC
Tak, 4TO

AM : MN :NC=1:2:3,
a Touka P gesmr cTopoHy AB Tak, yro AP : PB=3: 1. Mi3BecTHO, 4YTO ILIO-
mjab TpeyrombHukKa PMN paBHa S. HavauTe 1wioniasb TpeyroibHuka ABC.

91. 07/11.3. Touka M jiexkut Ha ctopoHe BC tpeyronbHuka ABC. Us-
BECTHO, YTO PaZIMyC OKPY>KHOCTH, BIIMCAHHOW B TpeyroJibHUK ABM, B /iBa
paza bGoJibliie pajiiyca OKPY)KHOCTH, BITMCAHHOM B TpeyrojibHUK ACM . Mo-
YKET JI1 OTpe30K AM okaszaTbCsl MeJuaHou TpeyrosibHuka ABC?

92. 04/10.2. B TpeyrosibHUKe ABC cepegunbl cTopoH AC U BC, Bep-
murHa C M TOYKa IepeceuyeHrs MeJMaH JiexKaT Ha OJHOU OKPY>KHOCTH.
Haiiaure gMHy CTOPOHBI AB, eCIv AJIMHA MeAraHbl TpeyrosibHuka ABC,
IIPOBEEHHOMN U3 BepIuMHbI C, paBHa m.

93. 07/10.3. [laH paBHOCTOPOHHMI TpeyroibHUuK ABC. Touka K — ce-
peavHa CTOpOHBI AB, Touka M JIeXKUT Ha cTopoHe BC, mpuyeém BM : MC =
=1:3. Ha cropoHe AC BpiOpaHa To4ykKa P Tak, 4TO IepUMeTP TPeyIoyb-
HUKa PKM HaMMeHbIIWH U3 BO3MOXKHBIX. B KakoM OTHOIIEHWH To4yka P
AeauT cTopoHy AC?

boJiee cioxHas INTAaHUMETPpHA

94. 10/8.5. B paBHOOespeHHOM TpeyronbHuKe ABC npoBezieHa buc-
cektrpuca BD k 60koBo# cropoHe. Ha nipsimoit BC BeiGpaHa Touka E Tak,
yro yron EDB npamoin. Havigure BE, eciu CD =1.

95. 12/8.6. B napasnenorpamme ABCD pguaroHain IepeceKaroTcs
B Touke O. Ha npogo/mKeHrnu CTOPOHBI AB 3a TOYKY B OTMe4eHa Takas
Touka M, yro MC = MD. Jlokaxkure, uro ZAMO = ZMAD.
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96. 08/8.5. Ha cropone AC TpeyrosbHuka ABC B3sita Todka D Tak,
yTo AD : DC =1:2. /lokaxxute, 4T0 B TpeyrosibHUKax ADB u CDB MOXXHO
MIPOBECTH 110 OJHOU MeJHaHe TaK, YTOObl OHU UMEH PABHBIE JJIUHBI.

97. 13/8.6. Touka K — cepesguHa THIIOTEHY3bl AB NIPAMOYTI'OJBHOTO
TpeyronbHuka ABC. Ha karerax AC u BC BbIOpaHbl Touku M u N cOOT-
BETCTBEHHO TakK, 4TO yroa MKN npamou. [loKaXuTe, 4TO U3 OTPE3KOB
AM, BN 1 MN MO>HO COCTaBHUTb IIPAMOYTI'OJILHBIN TPEYI'OJIbHUK.

98. 08/9.4. B BBIIYKJIIOM 4YeTHIPEXYrosibHUKE ABCD BBIIIONHAIOTCA
paBeHcTBa ZCBD = ZCAB n ZACD = ZADB. Jlokaxxure, 4YTO U3 OTpe3-
KOB BC, AD 1 AC MO>XHO CJIOKHUTB IMPSIMOYTOJIbHBIN TPEYTOJbHHUK.

99. 08/9.6. B Beinyksiom nsituyronbHuke ABCDE yriel A, B u D nips-
mble. Haviaute yron ADB, eciiv H3BECTHO, UTO B JaHHBIHA MIATHYTOIbHUK
MOXHO BIIUCATh OKPY>KHOCTb.

100. 12/9.5. OTtpe3ok AL —6uccekrpuca tpeyroibHuka ABC, K —
Takas TO4yka Ha cropoHe AC, uro CK = CL. Ilpsamasi KL n 6uccekTpuca
yria B nniepecekaroTca B Touke P. /lokaxure, 4To AP = PL.

101. 13/9.6. Yepes koHLbl ocHOBaHUA BC Tpaneuuu ABCD nposenu
OKPY>KHOCTB, KOTOpas Iepecekiia 00KoBble CTOPOHbI AB 1 CD Tpanenuu
B TOYKax M U N CcOOTBETCTBEHHO. VI3BeCTHO, 4TO TOYKa T riepece4eHust
orpe3koB AN 1 DM Taxxe JIe)KUT Ha 3TOU OKPYKHOCTH. JIoKa)kuTe, 4To
TB=TC.

102. 11/10.5. V13 Touyku T mpoBeJH K OKPY>XHOCTH KacaTeJlbHyr TA
M CEKYIIYI0, IePeceKarolly0 OKPY>KHOCTb B Toukax B u C. buccekrpuca
yrna ATC nepecekaet xopabl AB n AC B Toukax P u Q COOTBETCTBEHHO.

Jlokaxure, 4To
PA = v PB-QC.

103. 09/11.5. Touka M — cepeguHa XOpZAbl AB HEKOTOPOM OKPY>KHO-
ctu. Xopzaa CD nepecekaer AB B Touke M. Ha CD kak Ha guamerpe
IIOCTPOEHA IIOJNIYOKPY>KHOCTb. Touka E JjIe;KUT Ha 3TOH I10JIyOKPY>KHOCTH,
U ME —nepunenaukynsap Kk CD. Hangure yron AEB.

104. 10/11.5. YeTrpipéxyrojbHUK ABCD BIIMCaH B OKPY>XHOCTb C Jjya-
MeTpoM AD; Touyka O nepecedyeHus ero guaroHaznerd AC u BD apnsercs
LIEHTPOM /JIPyI'OM OKPY>XHOCTH, Kacarollercs cropoHsl BC. 13 BepiiuH B
1 C 1poBe/ieHbl KacaTe/IbHbIE KO BTOPOU OKPY;KHOCTH, IlepeceKalolIecs
B Touke T. Jlokaxkyure, 4To TOYKa T JIeXKUT Ha oTpe3dke AD.

105. 10/10.6. Jau Tpeyroabuuk ABC, B koTropom AC = ABz;BC Ho-
Ka)KUTe, YTO LIEHTPBI BIIMCAHHOU U OITMCAHHOMW OKPY>KHOCTEU TPeyroJib-
HukKka ABC, cepeanHbl cTOpoH AB 1 BC u BepmmHa B jseXaT Ha OJHOH

OKPY>KHOCTH.
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106. 04/11.5. B tpanenuun ABCD c ocHoBanusimu BC u AD 6uccek-
Tpyuca ymia D neprneHAUKy/IsspHa cTopoHe AB M nepecekaet €€ B TOY-
Ke M. B KakoMm oTHOIIEeHUU DM AesuT romajb Tpareuuu, ecjiv AJUHa
oTpe3ka AM B ABa pasa 6osblie AJIUHBL OTpe3ka MB?

107. 08/11.5. B TpeyronpHuke ABC TO4kKa D —cepesuHa CTOPOHBI
AB. MOXHO JIM TaK PacrnoJoXuTb TOYKH E U F Ha cropoHax AC u BC
COOTBETCTBEHHO, 4YTOOHI ILIOIAaAb TpeyroabHuKa DEF oka3anach 60Jb-
IIe CYMMEI IUTOIIaZer TPpeyroabHUKOB AED u BFD?

CrepeomeTpuda

108. 11/11.2. I'pann ABC 1 ABD Tetpasapa ABCD — npsAMOYTOJIbHBIE
TPEYIOJIbHUKHU C 00111e# runoreHy3oi AB; M u N — TOUKHU 1epeceyeHust
MeauaH rpaHed ABC u ABD coOTBETCTBEHHO. JIOKa)KuTe, YTO OTPE3KHU
CN v DM pasHbI.

109. 10/11.3. Ha moBepXHOCTH Kyba yKa>KMTE TOUYKH, U3 KOTOPBIX JUa-
roHasb Kyba BU/HA 1104, HAUMEHBLIUM YIVIOM.

110. 09/11.3. JlaH nipaMoyroybHbIA Iapasvienenures ABCDA,B,C,D,.
CpaBHUTE pacCTOSHUA OT BepLIWHbI A 10 1L1ocKocTed A;BD u C{BD.

111. 12/11.3. JilnuHa pebpa NpaBHIbHOIO TETpasApa paBHa a. Yepes
O/IHY M3 BEepIIMH TeTpasjpa IIPOBELEHO TPeyrojbHOe cedyeHue. JJoKaxu-
T€, YTO IepUMETpP P 3TOro TpeyrojbHUKA YAOBJICTBOPSAET HEPABEHCTBY
P> 2a.

112. 08/11.3. HaviguTre yros IMpH BEPUIMHE OCEBOTO CEYeHUs MPSIMOTO
KPYrOBOT'O KOHYCa, €CJIA U3BECTHO, YTO CYILIECTBYIOT TPU oOpasyroime 60-
KOBOM TIOBEPXHOCTH KOHYyCa, MOMapHO MePHNEeHAUKY/IAPHBIE APYT APYTY.

113. 06/11.5. V13 TOYKH, HE JIeXKALeH B IVIOCKOCTH, IIPOBEJEHHI K 3TOU
IUIOCKOCTH IIEPIICHAUKYIAP U TPH HAKJIOHHBIC, IIPOEKIIUA KOTOPBIX Ha
JAaHHYIO IUIOCKOCTb PaBHBI a, b u ¢. Haliaure JJIMHY NepIlieHAUKY/IIpa,
eC/Id HaKJIOHHbIe 00pasyloT C IUIOCKOCTbIO YIVIbI, CyMMa KOTOPBIX paB-
Ha 90°.

114. 07/11.5. OcHoBaHKEM IIPAMOYI'OJIbHOIO Mapasuienenunesa A...Dy
sBisieTcs kBagpar ABCD. HaizuTe HauOO/IbILYyI0 BO3MOMXKHYIO BEJIUYH-
HY yr/ia Mexay npsamou BD, u mwiockocteio BDC; .

115. 13/11.6. B ripaBWIbHOM YeTHIPEXYT'OJIbHON YCEUYEHHOW ITUPAMU/LE
cepeauHa N pebpa B,C, BepxHel rpanu A, B, C,D; coeuHeHa ¢ cepeziu-
HOUl M pe6Gpa AB HwxHeu rpanu ABCD. Ilpsimbie B;C, u AB He jiexar
B OZTHOM TTOCKOCTH. JJoKaXkuTe, 4TO MpoeKuuu pédep B;C; u AB Ha nps-
My10 MN paBHBI.
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KomO6uHaTOpuKa H JIOTUKaA

Packpacku U HHBapHAHTBLI

116. 05/7.4. Ha pocke ansa mopckoro 6oa pasmepom 10 x 10 Haxo-
auresa kopabsib pasmepoM 1 x 3. MoXHO Ji, cAenaB 33 BhICTpesa, Ha-
BEPHAKa B HEro I10Nnacrh?

117. 13/7.5. B xueTkax kBagpara 3 X3 pac- |92 | ¢ | 2 1lolo
CTaBJIeHBl 4YMCJa (CM. PUCYHOK cieBa). Pas- 4173 olalo
pelaeTrcs K 4yucjaM, CTOALIMM B JBYX COCe/-
HHUX KJIETKaX, OZHOBPEMEHHO MPHUOABJIATD OJ-
HO U TO e 4uci0 (He o6s3aTe/ibHO MOJIOXKM-
TeabHOe). MOXHO /M B KAaKOW-TO MOMEHT IIOMy4YHUTb TAaKOW KBaApaT
C YMCJIaMM, KaK Ha pUCyHKe cripaBa? (Knemku cuumaromcst coceOHUMLL,
ec/u OHU umerom 06wy cmopoHy.)

118. 12/8.5. B kakoe HauboJbllee KOJIMYECTBO LIBETOB MOXHO pac-
KPacUTh KJIETKH IaxMaTHOM J0ckHA 8 X 8 Tak, 4yToObl KaXk/as KJeTKa
I'PaHHAYMJIA T10 CTOPOHE XOTs OBl C ABYMS KJIE€TKaMH CBOEro LpeTra?

119. 10/9.4. Tom Coliep B3siCcA IIOKPACUTh O4Y€Hb JJIMHHBIN 3a060p,
cobiozasi yeJioBue: JiloOble JIBE JOCKH, MEX/y KOTOPbIMH POBHO /IBE,
POBHO TPH WJIM POBHO IIATH JOCOK, JO/DKHBI OBITh OKpallleHbl B pasHble
nBera. Kakoe HauMeHblllee KOTM4ECTBO KPacokK norpebyercs Tomy s
9TOH pabOThI?

120. 03/11.4. Ha pocke 3alMcaHO 4YMCJIO X. 3a OJUH IIar ero MOXXHO
3aMEHHUTB JHO0 Ha yuciao 2x + 4, 1mbo Ha gncao 3x + 8, mmbo Ha Yucio
x% + 5x. MOXHO /1M 32 HECKOIBKO TAKUX IIATOB M3 YMCAA 3 TOTydUTh
yucso 2002 vwnu yucno 2003?

121. 11/10.4. HekoTopble KJIeTKU A0CKH 8 X 8 mokpauieHsl B OeJiblid
LIBET, a OCTaJIbHble — B 4YEPHBIK. KOJIA IepekpammBaeT JA0CKY: 3a OJUH
XO/, OH UMeeT IIPaBo [IePeKPaCUTh B IIPOTUBOIIOIOXHBIN LBET «yTI'OJIOK»
M3 TPEX KIeTOK. JJoOKaXKyUTe, YTO 3a HECKOJIbKO IepeKkpalmmMBaHui Ko
CMOXET CZeJIaTh BCO JOCKY YEPHOM.

122. 08/10.5. B BBIIIYKJIOM IIATAHYT'OJIbHUKE IIPOBEJIH BCE AMArOHAJIH.
OKOJIO KaXK/10i BepILIMHBI U OKOJIO KaXK/0W TOYKH IIepecevyeHus Juaro-
HaJlel MoCTaBWIM YMCI0 —1. 3a OJHYy olepaluio pa3pelniaeTcsa IoMe-
HSTb HA IPOTUBOIIOJIOXKHBIE 3HAKU BCEX YMUCEI, CTOSIIMX BJAOJNb OAHOMU
CTOPOHBI WIH BZOJb OJIHOM AMaroHa r. MO)XHO JIM TAKUMH ONepalusaMHU
cZelaTh BCe Yyuciia paBHbIMH 17?7

123. 04/11.6. ITporpammuct ez Urpaet ¢ KOMIIBIOTEPOM B CJICAYIO-
myro urpy. Ha skpaHe komiprorepa —yucio 123. Kaxzayro MUHYTY OHO
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yBesmuuBaetcsi Ha 102. Pege paspernaercs: B 11060 MOMEHT 1epecTa-
BUTb LMPHI y UKUCIIA, IOSABUBILErOCs Ha 9KpaHe. KoMIibloTep BBHIMIpaeT,
€CJIM Ha 5KPaHe MOSABUTCA YeThIPEX3HAUYHOE YUeI0. MoxeT in Pessa ur-
parTk Tak, 4ToObl HE MPOUTpPaTh?

O1ieHKa IUTIOC TIpPHMep

124. 10/7.3. B xyacce 25 y4eHUKOB. VI3BeCTHO, 4TO y JIIOOBIX JBYX JI€BO-
YeK KJIacca KOJIMYECTBO APy3eH-MaJbYMKOB M3 3TOr0O Kjlacca He COBIIaZaeT.
Kakoe HanOosblllee KOJIMYECTBO JEBOYECK MOXKET ObITh B 3TOM KJacce?

125. 09/7.3. HoBorogHsas rupiaAaHja, BUCANIAA BAOIb LIKOJIBHOI'O KO-
PUAOpPa, COCTOMT M3 KPACHBIX U CHHMX JIAMIIOYEK. PS0M ¢ KaX/oW Kpac-
HOM JIAMITOYKOH 00s13aTeIbHO eCcTh CHHAA. Kakoe HanbosbIee KOTHIeCTBO
KPAaCHBIX JIAMIIOYEK MOXKET ObITh B TMPJISIH/IE, €C/TH BCEro Jiammouyek 507

126. 07/8.6. Ha HEKOTOPBIX KJIETKax IIaXMaTHOW JOCKU JIEKHUT I10
KoHbeTe. MI3BeCTHO, UTO Ha Ka*K/[0M 'OPHU30HTAJIH, HA KAXK/I0W BepTHKa-
JIU K Ha KXo auaroHaau (J1r000M JAJIUHBL, AaXKe COCTOSIECH U3 OHOU
KJIETKH) JIEXKUT YETHOE KOJIMYECTBO KOHpeT (BO3MOXKHO, HU 0HOM). Ka-
KOe HauboJiblliee KOJIMYeCTBO KOHPET MOXKET JieXKaTh Ha J0ocKe?

127. 12/9.6. Kakoe HauboJbliee KOJIUYECTBO KJIETOK MOXKHO OTMe-
THTb Ha IIAXMAaTHOM JIOCKE TaK, YTOObI C JII0O0H M3 HUX Ha JH00YIO Apy-
I'YI0 OTMEYEHHYI KJIETKY MOXXHO ObUIO IPOUTH POBHO JBYMs XOZaMHU
IAXMaTHOI'O KOHA?

128. 12/11.6. Kakoe HauMeHbllIee KOJIMYeCTBO KIETOK TpebyeTcs OT-
METHUTh Ha MIaXMATHOM JOCKe, 4TOOBI KajkZas KIeTKa JOCKH (OTMedYeH-
Has WIA HEOTMEeYeHHasi) rpaHudmia (1o CTOpoHe) XOTs Obl ¢ OHOM OT-
MEUYEeHHOH KJIETKOM?

129. 11/11.6. Ha HEKOTOPBIX KJIETKAaX IaxXMaTHOW JOCKH CTOMT IO
¢dwumke. Xozom QHUIIKA Ha3bIBaETCA ITepecTaHOBKa eé 4yepe3 GUINKY, CTO-
ALLYIO Ha cocesiHe! (110 rOPU30HTANIH, BePTUKAJIM WK AUaroHalu) KJeT-
Ke, HeIloCpeCTBEHHO 3a KOTOPOM Ha TOM JKe JIMHUU UMeeTcs1 cCBOOogHAas
kierka. Kakoe Haubosbliee KoJIMyecTBO QUILEK MOXKET HaCYHUTHIBATH
TaKoe MX PacIloJioKeHHWe Ha ZIOCKe, B KOTOPOM Jito0as QuIIKa CMOXKET
cZesiaTh 1epBbli Xo4?

130. 10/11.6. Kakoe HanuMeHblIee KOJTUYeCTBO TPEXKIETOYHBIX yroJl-
KOB MOXXHO PasMecTUTb B KBazipare 8 X 8 tak, 4robbl B 3TOT KBa/Jpar
Gosibllie HesIb351 ObLIO MOMECTUTh HH OZHOI'O TAKOI'0 yroJKa?

131. 07/11.7. Jlansl Tabuuia 100 x 100 kierok u N dumiek. Paccmat-
PHMBAIOTCA BCE PACCTAHOBKH (PHIIEK B KJIETKH TaOJHIBI, YAOBICTBOPA-
IOIIME YCJIOBUIO: HUKaKHUe JBe (QUIIKHA HE CTOSAT B COCEAHUX KJIETKAX.
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[Ipu kakoMm HaubonbmieM N B jit060M U3 PACCTAHOBOK MOXXHO HAMTH
XOTs OBl OZIHY TaKylo QUIIKY, YTO OT €€ epeMelleHHs B COCeJHIOK KiIeT-
Ky 3a/laHHOe yCJIOBHe He HapymuTces? (CoceOHUMU culmarmest Kaemku,
umeroujue obuLyto CmopoHy.)

Jloruka " aJITOPUTMBI

132. 13/7.2. Cobupasck B KOy, Muma Hamén 1o MoAYIIKOM, 110/,
AUBAHOM, Ha CTOJI€ M IO/ CTOJIOM BCE HeOOXOAMMOe: TeTpazb, IIIapra-
Ky, IUleep 1 KpocCcoBKHM. 1oz cTO/IOM OH HalUEél He TeTpazb U He IUieep.
MuivHBI HINIAaprajJkd HUKOTZA He BaJIAITCA Ha 1ony. [ reepa He okasa-
JIOCh HM Ha CTOJIe, HU 110/ AUBAHOM. YUTO I/ie JIeXKalo, eC/Iv B KaXKA0M U3
MECT HaXOAWJICA TOJBKO OJUH IPEeAMET?

133. 03/8.5. Ha ocTpoBe phillapei U JIXKELOB ITPOBEJIM Iepeltch Ha-
cejieHUs. HacTb KUTeneu 3asBuia, YTO Ha OCTPOBE YETHOE KOJUYECTBO
phlllapen, a OCTaJbHbIE — YTO HEYETHOE KOJIMYECTBO JKEL0B. MOXeT /11
Ha OCTpoOBeE XXUTb POBHO 2003 >xkurtesna?

134. 11/9.4. Ha ocTpoBe phillaped M JDKELIOB KaXKJ0I'0 XXUTeJIs CIIpo-
CHJIM IIPO KaKJOr'0 M3 OCTaJIbHbIX, JDKEL] TOT WX pbillapb. Bcero ObuIo
I10JIy4eHO 26 OTBeTOB «pbiliapb» U 30 0oTBeTOB «DKel». CKOJbKO phila-
pel MOIJIO ObITh Ha 3TOM OCTpPOBE?

135. 06/7.5. Ha kpyxke GU3UKA yYUTENb TIOCTABWI CIIEAYIOUIAM JKC-
nepuMeHT. OH Pa3IoKWI Ha JamiedHble Beckl 16 rupb Maccamu 1, 2, 3, ...
..., 16 rpamMm Tak, 4TO OJHA W3 Yallek nepepecuna. [IaTHaAATE YY€HU-
KOB IT0 OYepe/Id BBIXOAWIH M3 Kjacca U 3abupaiu ¢ coboil ogHy rupio,
MPUYEM MMOCJIE BBIXOJA KaXKAOro Y4EeHHKA IepeBelIMBaga MPOTUBOIIO-
JIOXKHAsA yaia BecoB. Kakasa rupsa HaBepHsAKa ocTrajach Ha Becax?

136. 09/8.3. Ilo kpyry crout 101 kopobka. B kaxzoil kKopobke Je-
»KaT 4épHbIe U Oesible MAapHKH, a Ha KOPOOKe HAIlMCaHO, CKOJbKO B HEl
YEPHBIX IIAPUKOB M CKOJIBKO GesibIX. I1eTsi XoueT nepesiokuTh U3 KaxkJou
KOPOOKHM 110 OZJHOMY LIAPHKY B CIeYIOLIYIO 110 YaCOBOM CTpeJIKe KOpoo-
Ky TakK, 4To0bl 00e HaZIHMCH Ha KayKJ0i U3 KOPOOOK CTa/li HEBEPHBIMH.
CMOXKeT JIM OH 3TO CJeaTh?

137. 12/10.4. Ectb 100 KOpobOOK, IMPOHYMEPOBAHHBIX YMCIaMu OT 1
70 100. B ogHoM KopoOke sieskuT npu3. Beayiuii 3HaeT, rje JIexXUT IpU3.
3puTesib MOXKET [10CJIaTh BeAyIleMy 1a4Ky 3allMCOK C BOIIPOCAMH, Tpe-
OyIOIMMH OTBETa «/la» WIN «HeT». BeAylui nepeMenMBaeT 3arnmucKu
B [Ia4Ke U, He orviallas BCJIyX BOIIPOCOB, YECTHO OTBevaeT Ha Bce. Kakoe
HaWMeHbIIee KOJMYECTBO 3aITMCOK HY)XKHO IMOC/IaTh, YTOOBI HABEPHAKA
y3HAaTh, [/l€ HAXOAUTCH 11PU3?






