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IIpeaucioBue

OCHOBY JaHHOTO COOpHUKA COCTABIIAIOT M30paHHBIE 3aJaYU OKPYXK-
HBIX OJIUMIIMAZ 10 MaTeMaTHuKe B I'. MockBe 151 7—11 Kj1accoB 3a IepUO7,
ot 2002/03 mo 2012/13 yuebHOrO roza. IIprBeseHbI TOATOPH COTHU 3a-
Jiad, pa3GUTHIe 110 pa3zeiaM U TeMaM, CHabKEHHbIE eIMHOM HyMepaly-
el ¥ yKasaHUAMH, B KAKOM T'OZly U B KaKOM KJjlacce Ta WIM UHad 3ajada
ucnosab3oBasack (Hampumep, 08/9.3 mocje HoMepa 3aZauul O3HaAYaeT,
4yTO OHa 6pUTa IIpeoxkeHa B 2007,/08 yueb6HOM rozy B 9 Ky1acce U CTOSLIA
B BapuaHTe 1oJ HoMepoM 3). PazbreHue o TeMaM HOCUT YCIOBHBIM Xa-
pakTep, Tak Kak B pAZe ciaydaeB 3aZady MOXXHO OTHECTU K HECKOJIbKUM
TeMaM, HO OHO II03BOJIUT YHUTATeJIIO Jierde OpUeHTHPOBaThCA B IIpe/JIo-
J)KeHHOM MaTepuae.

[TpakTuyeckn KO BceM 3aZadaM IIpUBeZileHbl OTBeTHI U pelleHud
(B peZkux cirydyasax — TOJMbKO yka3aHU:A). [IoOHATHO, YTO MHOTHe 3aJa4yu
JIOTYCKAIOT Pa3IMYHbIE CIIOCOOBI pellleHusI, HO 00BEM KHMXKU HE TO03-
BOJIAIET IIyOJMKOBATh HECKOIBKO CITIOCOOOB, MMOITOMY B KaXKZOM CIydae
MIPUIUIOCH OTPAHUYUTHCA OZHUM, Haubosiee eCTeCTBEHHEIM IS JaHHOU
3aZiauu.

B oTzenpHOM paszesie IpUBeZeHbI MTOJHBIE BapUAaHTHI OMUMIINAJbI
[BYX IIOCJIeIHUX JIeT. B 3ToM paszesie BapHaHTHL IIpe/icTaBleHbl B TOM
BU/JIE, B KOTOPOM OHU €3KET'OIHO TOTOBSITCS /i1 paGOTHI JKIOPH, T. €. IPH-
BeJIeHBI YCIIOBUA 33aZia4, Pa3jINYHbIe CIOCOOH MX pelleHrs], KOMMEeHTa-
pHU U IpUMEpPHBIe KPUTEPUU IIPOBEPKU.

OTMeTHM, YTO 3a ONKCHIBAEMBIH [IepHo/, CTaTyC OKPYKHOU OMUMIIN-
azpl U3MeHsuIcA. VI3Ha4albHO 3Ta OJIMMITMAJA He HOCHIA OT60POYHOTO
xXapakTepa, Ay 8—11 KjaccoB OpraHU30BEIBAIaCh U MPOBEPAIACh KaXK-
ZBIM OKPYT'OM He3aBHCHMO OT Jpyryx (HO poBOAWIACE II0 BCeMy I'Opo-
[y B OAVIH JIeHb U TI0 €JUHBIM TEKCTaM, XOTs OBIBAIU U UCKIIOUEHU),
a 7 KJ1accel MUcalIu ONMMIIMAZY B CBOMX IIKonax. B mepuoz ¢ 2004/05
mo 2007/08 yuebHbIe roAbl 4751 11 KIacCcOB OMMMITMAZa MMeJia CTaTyC
«BCTYIIUTENbHOU», T. €. €€ UTOTH YIUTHIBAJIUCH IIPU IIPUEME B HEKOTO-
pble MOCKOBCKHe By3bl. Haunnas ¢ 2008/09 y4ue6GHOTO roga OKpy:KHast
onuMmnuaza 7—11 crana BTOpbIM (MyHUIMIIAABHBIM) 3TanioM Beepoccuii-
CKOM OJMMIIMaZbl IIKOJIBHUKOB [0 MaTeMaTHKe, II03TOMY IIPOBOJUTCA
OAHOBPEMEHHO JJIST BCEX IIKOIbHUKOB MOCKBHI, CTABUIMX MTOOEAUTEIS-
MU WM IpU3épamMu mepBoro (IIKOJIBHOTO 3Tala), a eé MpoBepKa U MOJ-
BeZleHHe UTOT'OB NPOXOJAT 10 €JUHBIM KPUTEepPUIM.



6 TIpeavcioBue

OTU U3MEHEHUS OKA3bIBAIM HEKOTOPOE BIMSHUE Ha MoAOOp 3a7ad i
TpOBEeZIeHNA ONMMITUAZBI, HO TPAaKTUYeCKd HeM3MeHHBIM OCTaBaICa eé
¢dopmar: 7 wiacc— 5 3azad Ha 180 mumHyT; 8—11 KiIaccel — 6 3azad Ha
240 MuHyT. B Te rozpl, Koraa omuMIraza A 11 kiaccoB ObUia «BCTYIIH-
TeJIbHOM», BapUaHT MOTI' coZiepkaTh 7 3ajad (IoApasymeBasoch, YTO U3
TPEX MOCTEAHNX 33/]au y4JaIluiics BeibepeT /iBe). HermamMeHHbIMU OCTaBa-
JIMCh Y OCHOBHBIE ITPUHITUIIBI COCTaBJIEHNs BapuaHTOB. CHOpMyIUpyeM HX:

* pellleHMe KXKAOH 3aZauydl He [OMKHO TPeOGOBaTh 3HAHUM, BBIXOAS-
IIMX 3a MpeZeibl 061e0bpa3oBaTeTbHOM MIKOMBHON MTPOTPaMMBI CO-
OTBETCTBYIOIIETO KJIACcCa;

* B K&)X/JBIIl BapUaHT AO/DKHBI BXOAUTH 3aZa4yul 1o anrebpe, reomeT-
puu, apudpmeTrKe (TEOPHUU AETUMOCTH) U KOMOWHATOpUKe (B IIU-
POKOM CMBICJIE) ; BO3MO)KHBI TAK)Ke JIOTMUECKUE 3a/1a4M U 3aZlaul Ha
COCTaBJIeHUE aIrOPUTMOB;

* BapWaHT U3 IIECTH 337124 JO/DKEH COAEPIKATD ZIBE CPABHUTEIBHO TIPO-

CThIE 3a/]a4H, /[BE 33/la4M CPeJHel TPYAHOCTH U ABe 6oee CIOKHBIE

3a/auu;

CpeAy EPBBIX YETHIPEX 3aa4 00513aTENBHO JIOKHBI OBITh /IBE, TEMA-

THKa KOTOPBIX GJIM3Ka K IIKOJBHOM IpOrpaMMe JaHHOTO KJacca.

* IpU TIPOYMX PABHBIX YCJIOBUAX IPEATIOUTEHUE OTAAETCA 3ajadawm,
HMMEIOIUM MHOTO CIIOCOOOB peleHUs.

OTMeTUM, UTO AJIA COCTaBJEHUA BapUAHTOB PEAKO HUCIIOIb30BaMUCh
coBCceM HOBBIe 3aauu. COCTaBUTENU CTapalvCh MCIIONb30BaTh 3aJa4u
Y3 MaJIOU3BECTHBIX U TPYAHOJOCTYITHBIX UICTOYHUKOB, ITog4ac nepedop-
MYJIHPOBaB UX YCIOBUA WIW U3MEHUB UX CIOXKET. DTO He JaéT BO3MOXK-
HOCTH TIPUBECTH CIIMCOK aBTOPOB 33/lay, HO MBI HCKPEHHEe GJiaroZiapHsbl
TeM, YbH 3aJa4y ObLIN MCIIOIb30BaHbI B TOM WIM MHOM KadyecCTBe.

Jlyi cocTaBeHYsI BApUAHTOB OKPY:KHOM OJTMMITUA/IbI €XKETOAHO $Oop-
MHpOBaJiach MeToANYecKas KOMUCCHSA, «KOCTSIK» KOTOPOU BCe 3TU T'OAbBI
OCTaBaJICA IPAKTUYeCKU Heu3MeHHBIM. B TedeHHe MHOTHX JIeT HaJ CO-
CTaBJIeHMEeM BapHaHTOB, HallMCAaHUEM pelleHUN U KpuTepueB IIPoBep-
KU paboTanu yuutens maTeMatuku: A. JI. BiaunkoB (npeaceaatens MK),
T. A.bapanosa, E.b.Inmagkosa, E.C.Topckasa, O.P.Topckas, A.3.T'ypsul,
B.M.T'yposun, A.B. Banumyk, K.II. Kouetkos, A.T. Msakuies, Y. b. I1u-
capenko, /I. B. TIpoxonenko, Y. B. Packuna, A. V1. CrubHeB, A. B. Xauary-
paH, I1. B. Yynkos, [I. 3. ITHOb.

B pasHble TOABI B COCTAaB METOAUYECKON KOMUCCHUU BXOJWIU TAKXKE
A.H. Augpeesa, 0. A. biinHkoB, A. A. BosikoBa, E. 0. liBaHoBa, A. K. Ko-
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Banpmxu, 10.T. Kyzapsamos, P. M. Kysnen, A. A. Mapaues, H. M. Hetpyco-
Ba, M. T.IloTamoBa, A. C. Ye6oTapés, E. A. YepHbiiésa. B mocieume ro-
ZBI B paboTy KOMUCCUY BKIIOYWINCH 3. B. VinbuyeHkoBa, C. JI. CUHAKOBA
u Mosozble yanutens: 3. A. AkorsiH, C. M. KpaukoBckuii, H. T. MapThIHOBa,
J.T. Myxus, H. A. HakoHeunsii, A. JI. @exyakus, V. A. DnbMmaH.
Xouercs BBIPA3sUTh HAZEXKIY, UTO IpezIaraeMblii COOPHUK IOMOXKET
IIKOJIBHUKAM Y UX YIUTEJIAM IIPU IOATOTOBKE K CJIEAYIOLUTM OIMMITHAaM.



YciaoBus 3aja4

ApudmeTtuka u anaredépa

IIpocras apudpmeTHnka
1. 13/8.1 CpaBHuUTe 4ynciIa:
A =2011-20122012-201320132013

B =2013-20112011-201220122012.

2. 07/7.2. TleTa TpaTUT TPeTb CBOEr0 BPEMEHU Ha IIKOJIY, IATYIO
YacTb — Ha UTPy B ¢yTOOJ, IIECTYIO YacTh — Ha TEJEBU30P, CEAbMYIO
4acTh — Ha pelleHue 3a4a4d 10 MaTeMaThuKe U TPETb — Ha COH. MOXXHO
JIU TaK XUTh?

3. 08/9.3. HecKOMbKO IIKOJBHUKOB XOAWIH 3a rpubamu. [IIKOTbHUK,

. 1
HabpaBiIiii HaubOIbIIIee KOMIUIECTBO TprbOB, cobpasn s 06111eT0 KO-
Jr4yecTBa IpuboB, a IIKOAbHUK, HaOpaBIIUH HaUMEHbIIee KOJIUIECTBO

rpuboB, cobpain % ob1ero komudyecTBa. CKOJMBKO OBUIO NIKOJTBHUKOB?

4. 12/9.1 llocne Bo3BpallleHMA LKMpKa C racrposieil 3HaKOMEBIE pac-
cIIpamuBaIy JpeccupoBInrka Kazumupa AiMasoBa o «[accakupax» ero
aBrodyprouna: «Turpsl 66U ?» — «/la, IpUIEM UX OBUTO B ceMb pa3 6oJb-
11T, YeM He TUTPOB». «A 06€3bsIHbI?» — «/[a, X OBUIO B CEMB pPa3 MEHbIIIE,
yeM He 06e3bsiH». «A JIbBHI ObUTH?» OTBeThTe 3a Kasumupa AsmmasoBa.

5.10/7.1 ByaunbHUK CIEIUT Ha 9 MUHYT B CyTKU. JloXKack crnaTb
B 22:00, Ha HEM yCTaHOBWWIM TOYHOe BpeMdA. Ha kakoe BpeMs HaJo 3a-
BECTH 3BOHOK, YTOOBI OYAWILHUK 3a3BeHET POBHO B 6:00?

6. 07/8.3. Ha Bompoc o Bo3pacTe ero JeTeil MaTeMaTHK OTBETUI:
«Y Hac c )xeHOU Tpoe feTell. Korga pogwics Hall IepBeHel, CyMMapHbIN
BO3pacT WIEHOB CeMbH OBUI paBeH 45 rozgam, roj Ha3az, KOra POAWICT
TpeTuil pe6éHOK, — 70 rogaM, a cediyac CyMMAapHEBIH BO3DACT AeTei —
14 net». CKOMBKO JIET KaKA0My pebEHKY, ecii U3BECTHO, UYTO y BCEX
WIEHOB CeMbU JHU POXK/JEHUS B OJUH U TOT e JeHb?

7.12/7.3. Y Tletu B 6yThUiKe 6bUI0 Ha 10% Gonbie «DaHTH», YeM
y Bacu. Ilets otmun u3 cBoeii 6yThuiku 11% eé cogep:xumoro, a Bacs
u3 cBoeil — 2% cozepKUMOTro. Y KOro IIOC/Ie 3TOTO OCTaJIOCh OOJblre
«@DaHThI»?

8. 05/7.2. ToHua, cnoco6HOro mpoberats 60IbLINE PACCTOSHUS, OT-
MpaBWIK AOCTaBUThH COOOIIEHNE C TAKUM PacyéToM, YTOOBI K BOMHAM,
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CpaKaroIUMCS C OPAOH, YCITeI0 MOJOUTH MoAKpeIUieHre. EMy Hago ObI-
Ji0 mpobexxaTh 24 MUIH. JIBe TPETU 3TOTO PACCTOSHUSA OH 6exKas co cpel-
Hel CKOpoCThIO 8 MWIb B yac. CMOXKET JIK OH, YBEJTUYUB CKOPOCTb, MTPO-
6exkaTh BeCh IMyTh CO CPeIHEN CKOPOCThbIO 12 MUIb B Yac?

9. 09/9.1 Tlpotiga g JUTUHBI MOCTA, IelleXo/] 3aMeTII, YTO €ro J0-
roHseT MalllMHa, elllé He BheXaBIlasg Ha MOCT. Torza oH MOBepHYJ/I Ha3azk
U BCTPETWICS C HEH Y Hayasia MocTa. Ecu 6B OH IPOZODKII CBOE IBU-
JKeHHe, TO MallliHa ZlorHaia Okl ero y KoHIla MocTa. Hatizute oTHOIIIe-
HUe CKOPOCTel MaIlWHEBL U Meuexo/a.

10. 08/8.4. MajpuuK CTOWUT Ha aBTOOYCHOU OCTAaHOBKe U MEP3HET,
a aBTobyca HeT. EMy Xo4eTcs IPONTUCH A0 CIeAyIoNiei OCTaHOBKU. MaJib-
yuK GeraeT BUETBEPO Me/JIEHHEE aBTOOyca U MOXKET YBUETh aBTOOyC Ha
paccrosiuuu 2 kM. Jlo ciezyrolneil ocCTaHOBKHA POBHO KWIoMeTp. MiMeeT
JIX eMY CMBICJI UATHU WIU €CTh PUCK YIIYCTUTh aBTOOYC?

3aZla4u Ha cocTaBjeHHUe YpaBHEHUIl

11. 09/8.3. B 8 «I'» kyacce xBaTaeT JBO€YHUKOB, HO BoBouKa yuurca
XyxKe Bcex. [leficoBeT pelrwi, 4yTo Ju60 BoBoUKa ZOMKEH K KOHILY YeT-
BepTH UCIPABUTH ABOUKH, 160 ero uckitovat. Eciu BoBouka ncpaBut
IBOMKY, TO B Kyacce OyzeT 24 % JBOEYHUKOB, & €CJIM €r0 BBITOHAT, TO
ZIBOEYHUKOB cTaHeT 25 %. Kakoil poleHT JBOeYHUKOB B 8 «I'» ceifuac?

12. 10/7.4. KapncoHy moapwid MakeT ¢ KOHdeTaMu: HIIOKOMAZHBI-
MU U KapameiabKaMu. 3a nepsble 10 MmuHyT KapicoH cwven 20% Bcex
koHpeT, mpuuéM 25% M3 HUX COCTAB/IsUIM KapaMeabKu. ITocie 3Toro
KapsicoH cpen emé 3 mokonagHble KOHGETHI, U L0/ KapaMeleK cpefu
chefieHHbIX KapicoHoMm koHbeT monusunach A0 20 %. CKOIbKO KOHpeT
65UT0 B mogapeHHoM Kaprcony makere?

13. 06/11.2. Octan Benzep u Krca BopoObSIHUHOB pa3AeiIig MeXAy
co60H BBIPYYKY OT IIPOZAAXKYU CJIOHOB HaceyeHUI0. OcTal IogyMat: eciIu
OBl 51 B3sUT fleHer Ha 40 % Gosblie, TO 70751 Kuchl yMeHbIMIach 661 Ha
60 %. A xak u3meHwIach Obl 107151 BOpo6GBAHNHOBA, eciu 651 OcTal B35l
cebe geHer Ha 50 % Gosblie?

14. 10/9.2. Kona u Baca 3a AaHBappb nomyywid 1o 20 OLIEHOK, TPUYEM
Komna momydrst nATEPOK CTONBKO K€, CKONBbKO Baca 4eTBEPOK, 4eTBEPOK
CTOJIBKO JKe, CKOJIbKO Bacs Tpoek, Tpoek CTONBKO Ke, CKOJIbKO Bacs sBoek,
U TBOEK CTOJIBKO K€, CKOIBbKO Bacs maTépok. IIpu 3ToM cpefHuii 6asut 3a
SAHBaphb Y HUX OJWHAKOBBIM. CKOJIBKO JIBOEK 3a AHBaph Homyuw Koma?

15. 13/9.2. Kynen kynwi B TBepu HECKOJIIBKO MEIIKOB COJIU U IPOAAJ
ux B Mockse ¢ mpubbuibio B 100 py6seii. Ha Bce BHIpydYeHHBIE JEHBIH
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OH CHOBa Kymw1 B TBepu cosb (110 TBEPCKOM IleHe) U mpoja B Mockse
(110 MocKoBCKo# 11eHe). Ha aToT pa3 mpubbUib cocTaBmia 120 pyoieii.
CKOJIBKO JieHer OH NOTpaTWI Ha NePBYIO MOKYIKY?

16. 13/11.2. Typuctudeckas ¢upMa THpoBesa akiuio: «Kymu MmyTEBKY
B Erumner, nprBesu 4eTHIPEX py3eii, KOTOpble TaKKe KYIIAT IyTEBKY, U I10-
JIy9M CTOMMOCTb IIyTEBKU 0OpaTHO». 3a BpeMs JAeUCTBUA akiuy 13 MoKy-
naresied MPUIUIM CaMH, OCTaJbHBIX IPUBEIU Apy3bA. HekoTopble U3 HUX
TIPUBEIM POBHO IO 4 HOBBIX KJIMEHTA, a ocTanbHble 100 He NMpuBean HU-
koro. CKOJIbKO TYypHCTOB OTIpaBiinch B CrpaHy IIupamus GecIuiaTHO?

ToxzAecTBeHHbIE IPeoOpa3oBaHuUs

17. 12/8.1 BoramciuTe: (20012021 + 1(;%)1(11‘?91 2031 +400)

18. 10/8.4.. TIpezcTaBbTe uKcIOBOe BhpaxkeHue 2 - 20092 +2 - 20102
B BHZle CYMMBI KBaJpaTOB IBYX HAaTYPaJIbHBIX YHCEJL.

19. 09/8.1. UsBecTHo, uTo x>+ y> =19, xy = 3. Haiiaure x +y.

20. 09/10.1 Hatiaute 3HaYeHUe X — Y, €C/IN

*—y>=45 u xy(x—y)=6.

21. 08/8.2. Yucna a, b v ¢ OTIMYHBI OT HYJISI, U BBITIOJHSAIOTCS PaBEH-

crBaa+2=b+S=c+3d
c a b

X
22. 10/11.4. 13BeCTHO, YTO a1l

AX X YHUCJIO d pallMOHAJIbHOE. ,Z[OK&)KI/ITG, YTO IIPpU TEX XK€ 3HAYCHUAX X
2

=1. Jokaxure, yto ab + bc+ca=0.

= a " IIpY HEKOTOPBIX 3HAYECHU -

3Ha4Y€HWE BbIpa’X€HUA TaKXKe€ palluOHAJIbHO.

_x
xt+x2+1
IMo3unMoOHHAaA 3aIuch Yuce

23. 07/7.4. Kona 3agymasn TpEX3Ha4HOe YUCIO XyZ. Korga oH 3amu-
caJl 9ucIo B 0OpaTHOM MOPSAAKE ZYX, 0KAa3aJI0Ch, YTO OHO JEIUTCA Ha 5,
a pa3HOCTh MEXK/Y 3aJyMaHHBIM YHUCIOM U YUCJIOM, 3allMCAHHBIM B 006-
paTHOM nopsazake, paBHa 99. Kakue ducia mor 3agymats Komna?

24. 12/7.5. V13 deThIpéx nudp, OTIUYHBIX OT HYJsI, COCTAaBWIM ABa
YeTHIPEX3HAUHBIX YUC/IA: caMoe OOJIbIIoe U3 BO3MOXKHBIX U CaMOe Ma-
Jneabkoe. CyMMa TIOTYIUBIINXCSA YUCes oKasanack paBHa 11 990. Kakue
YKcJIa MOTJIU OBITh COCTABJIEHBI?

25. 08/9.1 CymecTByeT i1 HaTypaabHOE YUCIO0, KpaTHoe 2007, cym-
Ma nudp KoToporo pasHa 2007?
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26. 09/10.4. B HEKOTOPOM HATypaJbHOM YHUCJIE MEPECTABIUIN IUb-
pbl. JlokaxuTe, 4YTO €CIM CyMMa IOJIy4eHHOI'O YMcjia C MCXOAHBIM paB-
Ha 10%2°%8 10 mcxozHOE YMCIIO AEMMIOCH Ha 5.

27. 12/8.4. Ha30B€M HaTypajbHOE CEMU3HAYHOE YUCIIO «yJAYHBIM»,
€CJIV OHO JIeJINTCSA Ha IIPOou3BeZieHre BeeX CBOUX UUdp. CyllecTBYIOT 1
4yeThIpe I10C/Ie/I0BaTeIbHBIX «YAAYHbIX» YHCaa?

28. 11/7.5. Kona yTBepXzJaeT, YTO MOXXHO BBIACHUTD, JEIUTCA A Ha
101 cymma Bcex 4YeTBIpEX3HAYHBIX YMCEJ, B 3alMCHA KOTODBIX HET HU
uudpsl 0, Hu TUPHI 9, He BEIYUCIAA caMoil cyMmMElL. [TpaB jiu Komna?

29. 13/11.5. B pecATUYHON 3aIKICH HEKOTOPOT'O YMCJIa TUPPHI PacIo-
JIOXKEHBI B TOpsAKe YObIBaHUsA (ceBa Hampapo). MoOXKeT i 3TO YUCIO
OBITh KpaTHBIM uncity 111?

ypaBHeHI/IH B IIE€JIbIX YHCJIaxX

30. 09/7.5. MoxkHO s TIoZI0OpaTh Take Iejible Yuciaa a U b, ana
koTopbIX ab(a+b) =1234567?

31. 08/11.2. B nepBbIii ieHb Matia cobpasa Ha 25 % rpuboB MeHbIIIE,
yeM Bacs, a Bo BTopoii fieHb — Ha 20 % Gosnbliie, ueM Bacsa. 3a aBa gHA
Maria co6pasa rpu6oB Ha 10 % 6osbiie, yuem Bacsi. Kakoe HauMeHbliee
KOJINYECTBO I'PUOOB OHU MOIJIH cOOpaTh BMecTe?

PasnoxxeHue Ha IIPOCThI€ MHOXKUTEIN

32. 10/8.1 TlpousBeneHue [JByX 4YUCEN, KaXKJ0€e U3 KOTOPBIX He Je-
sutesa Haneso Ha 10, pasHo 1000. HaiianTe ux cymmy.

33. 08/10.3. HaiiguTe, Ha KaKyl0 HauOOJBINYIO HATypaJbHYIO CTe-
neHb uucaa 2007 genurca yrcao 2007!.

34. 12/9.4. He3Haiika yTBepxJaeT, 4TO CyIleCTByeT BOCEMb TaKKX II0-
C/leJOBaTeIbHBIX HAaTyPaJIbHBIX YHMCEJI, YTO B pasjioykeHHe WX Ha IIPOCThie
MHOXUTEN KaXKABI COMHOXXUTEIb BXOAUT B HEYETHOU cTelleH! (Harpu-
Mep, Ba TaKUX MOCIeJ0BaTeIbHBIX YhCIa: 23 = 23t 24=23%.31). [IpaB
JIK OH?

Pa3Hble 3a7lauM Ha JIeJIMMOCTD IeJIbIX YHcea

35. 13/7.4. Masbmn nozgapwt Kapiacony 111 xoHdeT. CKOMBKO-TO U3
HUX OHHU TYT )K€ CheM BMecTe, 45 % ocraBuimxcs kKoHeT nomumu Kapico-
Hy Ha 00eJ, a TpeTh KOH}eT, ocTaBIIMXCs Mocie 0besia, HallIa BO BpeMs
y6opku ppekeH Bok. Ckombko KOH}ET OHa Halia?

36. 07/8.5. Maa 3asiymasna HaTypajJbHOe YHC/IO U Halllla ero OCTaTt-
KU IIpU JesieHny Ha 3, 6 1 9. CymMMa 3TUX OCTaTKOB OKa3sajach paBHa 15.
Hatigute ocTaTok OT AejieHUA 3aZyMaHHOTO yKcaa Ha 18.
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37. 09/8.6. Kakoe Hambosbllee KOIUIECTBO PA3JUYHBIX HATypasb-
HBIX YKCEN MOYXXHO BBIOpATh Tak, YTOOBI CyMMa JIFOObIX TPEX U3 HUX GbUIA
TIPOCTBIM YUCIOM?

38. 04/10.4. Vi3BecTHO, 4TO cymMa n? + 2n okaHuMBaeTcs Ha 4 (n —
HaTypasbHOe yncio). KakoBa npeanociesnsas nyudpa 3Tol CyMMBbI?

39. 07/11.4. HatizyTe Bce Takue HaTypabHble YlCila, KOTOpble MOXXHO
TIpeJICTaBUTh B BUJle CYMMBI IBYX B3aUIMHO ITPOCTBIX YHCEJT, OTIMYHBIX OT 1.

40. 12/11.5. VisBecTHO, 4TO A — HaHUOOJIbIIIEe U3 YKCE, IBIAIOIIUXCS
Mpou3BeleHNeM HECKOIbKUX HaTypaJbHBIX YUCE, CyMMa KOTOPBIX paB-
Ha 2011. Ha kakyto HaubOOJBIIYIO CTENIEHb TPOUKHU JIETUTCA YUCTO A?

JIuHeitHass GyHKIUA U TUHEHHbIE YpaBHEHUS

41. 13/8.2. B dopmyiny iuHelHON GyHKIMHU y = kx + b BMecTo GykB k
u b Boumure yncaa ot 1 o 20 (kakgoe MO OZHOMY pasy) Tak, YTOOBI
nomygmnock 10 GyHKumiA, rpaduKy KOTOPHIX IPOXOAAT Yepe3 OAHY U Ty
’Ke TOUKY.

42. 05/10.1 Opun rpaayc mkaisl Llenscua paseH 1,8 rpasycos mKa-
siel ®apenreiita, mpu 3ToM 0° 110 Llebcrio cOOTBETCTBYeT 32° TIO LIKaie
@apenrelitTa. MoxkeT i TeMmIlepaTypa BbIpa)KaTbCA OJWHAKOBBIM 4YHC-
JIoM rpagycoB Kak 1o llenbcuro, Tak u mo apeHreiTy?

KBazpaTrunuHas ¢yHKITUA ¥ KBaJpaTHble YpaBHEHUS

43. 09/10.1 Tpaduku dyHkmit y =x>+ax+bu y=x>+cx+d
nepecekatorca B Touke (1; 1). Cpasrure a® +d® u ¢® —b°.

44. 08/10.1. MoxeT 1 BepIIMHA TTapabonbl y =4x2—4(a+1)x+a ne-
JKaTb BO BTOPOM KOOPAWMHATHOM YeTBEPTH MPY KaKOM-HHUOYAb 3HAYEHUH a?

45. 12/9.2. Ha pucyHke u3obpaxéH rpadux npuBefEéHHOTO KBaJ-
paTHoro TpéxwieHa (OCb OpAMHAT CTEPTA, PACCTOSHUE MEXKIY COCe-
HUMM OTMEYEHHBIMH TOYKaMy paBHO 1). YeMy paBeH AMCKPUMUHAHT
3TOTO TpEXUWIeHa?

46. 09/111 CKonbKO KOpDHel MMeeT KBaJpaTHOe ypaBHeHHe ax?’ +
+bx+c=0, ecnu |a+c|=|b|, a uncaa a ¥ ¢ pasTUIHBI?
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47. 12/10.2. TIpamas mepecekaeT rpaduk GyHKIUM ¥ = x> B TOYKAX

¢ abcipccaMu X, U Xy, a OCh abCIIMCC — B TOYKe ¢ abCIuccoit xs. JJoka-

1 1 1
KUTe, 4YTO ——+ —=_—.
X1 X2 X3

48. 10/10.3. VI3BeCTHO, YTO IIpU JI060M HOMOKUTETLHOM 3HAYeHUN P
KOPHH ypaBHeHus (C IepeMeHHOl x) ax? — 3x + p =0 cyIecTByIOT 1 Bce
OHU TOJNIOXKUTENbHBL. JJokaxkuTe, 9To a = 0.

49. 11/10.3. Tpadux PyHkuuu y = x2 + ax + b nepecexaet och abe-
uuce B Toukax A u C, a ock opguHaT — B TouKe B. V3BecTHO, uTo A(1; 0).
Hatigure yron CBO, rae O — Hadano KOOpAWHAT.

ypaBHEHI/IH BBICIHITHX ITOPAAKOB 1 UPppAllUOHAJIbHbIE YPABHEHUA

50. 04/11.4. V3BeCTHO, 4TO oL — KOPeHb ypaBHeHMa x° + 1 =2004x.
HaiizuTte onuH U3 KopHeil ypapHeHus x° + 1 =2004x2.
51. 09/10.3. PemuTe ypaBHEHHUE

+DY+ e+ DB+ + O+ D7 (x+2)2+ ...+ (x+2)¥ =0.
52. 03/111 PemuTe ypaBHeHUE

\/x2—16+ \/x2+2x:2\/x2+x—8.

Jloka3aTejabCTBO HEpaBE€HCTB

53. 09/10.5. TlpousBeseHVEe MONOXKUTENbHBIX YUCET X, ¥ U Z PaB-
Ho 1. JlJokaxkute, 4To (2+x)(2+ y)(2+2) = 27.

54. 04/10.5. Jlokaxwure, 9to x2y2(x2+y?) <2, T0e x>0, y =0 u
x+y=2.

TpuronomeTrpusa

55. 06/111 Pemute cucteMy ypaBHEHUM

x?>+4sin’y—4=0,
cosx—2cos2y—1 =0.

56. 11/111 HaiizuTe 3HaUYeHVE BBIPAKEHUS
(2 —25in2010°)15in2010° _ ¢tg2010°.

57.10/111 Yucna sino U COSO — KOPHU KBaJpaTHOT'O YpaBHEHUA
x? —+/2x +c¢=0. Kakue 3HaueHUA MOXeT IPUHUMATh C?

58. 07/111 Yro 6oJblie: s¥n10 I s¥n30.
sin 2 sin4
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59. 09/11.2. PemuTe ypaBHEHUE
sin x + sin® x + 2008 sin® x = cos 2x + cos® 2x + 2008 cos® 2x.

60. 04/11.3. CKOJIBbKO OTpUIATENbHBIX YKUCEN CpeIu TIePBBIX CTa Yje-
HOB TI0oCjIeZ0oBaTeabHOCTH cos 1°, cos 10°, cos 100°, cos 1000°, ...?
61. 07/11.6. Pemite ypaBHeHUE

(3 —2)(25"* — 1) + (2" —4) sinx = 0.

62. 08/11.6. [lokaxxuTe, YTO €CJIU ., § U Y — YIVIBL OCTPOYT'OJIBHOTO
TPEYTOJIbHUKA, TO sin a +sinf} +siny > 2.

O6mue cBoiicTBa GyHKIMI U GYHKINOHAIbHBIE COOTHOILIIEHUS

63. 03/11.3. BepHo 7u, uTo rpaduku GyHKIMH y =2* 1 y = x> mepe-
CeKaroTcsA B OZHOM TOUKe?

64. 08/11.4. HenpepriBHas GpyHKuuA f (X) TAKOBA, YTO AJI BCEX Aei-
CTBUTEIBHBIX X BBITIOJHAETCS HEPABEHCTBO f (2 —( f )%= % BepHo
sy, 9To OyHKIUA f (x) 006s3aTENbHO NMEET TOYKU dKCTpeMyMa?

65. 13/11.3. dynukIusa f (x) TakoBa, YTO AJIA BCEX 3HAYEHUH X BBIIOJ-
HAeTcsA paBeHCTBO f(x + 1) = f(x) + 2x + 3. M3BecTHo, uTo f(0) =1.
Hatigute f(2012).

66. 07/11.4. ®yukiusa f TakoBa, YTO JAJIS JIOOBIX TOJTOXKUTENbHBIX X
U y BHIONHSETCA paBeHCTBO f(xy) = f(x) + f(y). Haiigute f(2007),

ecnu f (%07) =1.

67. 06/11.3. Hatigute Bce Takue ¢yHkumu f(x), uro f(2x + 1) =
=4x%+14x+7.

68. 03/11.6. Jlana dyukiua f(x). VI3BeCTHO, 4TO i BCEX AEHCTBU-
TEJIbHBIX X BBITONHAIOTCA HepaBeHCTBa f(x+3) < f(x)+3 u f(x+2) =
= f(x) + 2. Jlokaxkute, uro ¢yHkiua g(x) = f(x) — x nmepuoandeckas,
U HaliauTe eé mepuoz,.

Kom6uuaTopHas anredpa

69. 12/11.2. Ha pgocke 3anucanu 20 nepBbIX YKcesl HaTypaabHOro ps-
za. Korza ogHo M3 umces CTEpnM, OKa3aaocCh, YTO CpPeJU OCTaBIINXCA
YuCeJl OZHO SB/IAETCA CPeJHUM apuPpMeTHIECKUM BCeX OCTaTbHBIX. Haii-
JIUTe BCE YKCJIa, KOTOPble MOIJIM OBITh CTEPTHL

70. 09/9.6. KomnblleBas fopora mnozejeHa cTonbaMu Ha KUJIOMETPO-
Bble YJaCTKH, U U3BECTHO, YTO KOJUYECTBO CTONMOOB 4éTHO. OAUH U3
cTONOOB MOKpAIIEH B YKENTHINA IBET, APYTOM — B CUHUM, a OCTaJIbHbIE —
B Gesblii. Ha3oBEM paccTossHUEM MEXAY CTON6aMU AJUHY KpaTJyauiiei
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U3 JBYX COeAMHAMIIMX ux Ayr. Haiizure paccTogHue OT CUHEro CTOJ-
6a 70 JkEéNTOro, ecau CyMMa PacCTOSHMM OT CHUHero cronba o 6Gebix
paBHa 2008 kM.

I'eomeTpusa
HarnaaHas v KoMOMHATOPHAsA reOMeTpUs

71. 09/7.2. Ha pucytke cieBa u3o6paxkéH Ky0, a Ha pUCYHKe CIpa-
Ba — ero pa3BépTka. Ha Hy>kKHOM MecTe pa3BEéPTKU Kyba 3amuIlIniTe B Ipa-
BIJIBHOM TIOJIOXKEHUH 6YKBHI Y 1 P.

— gl
)

72. 11/7.2. TlokaxuTe, KaKk paspe3aTb GUTypy
(cM. pHUCYHOK) Ha YeThIpe paBHbIE YaCTH TI0 JINHU-
SIM CeTKH.

73. 06/7.3. OTmMeTbTe 6 TOYEK HA IUIOCKOCTU
TaK, 4TOOBl OT KaXXJOW M3 HUX Ha PAcCCTOSAHUM 1
HaXOAWIOCh POBHO 3 TOYKMU.

74. 03/8.2. Kakoii TpeyroibHUK HaZIo BEIOPATh, YTOOHI IOCIIE IIPOBe-
JeHUA B HEM OZJHOT'O OTpe3Ka Ha yepTeke OKa3ajJrCh PaBHOCTOPOHHUH,
paBHOOEIPEHHBIN, Pa3HOCTOPOHHUM, OCTPOYTOMbHBIH, TPIMOYTONbHBIN
U TYTIOYTOJIbHBIN TPEYTObHUKU?

75.12/7.2. B Touke B xuBé€T Bunnu-Ilyx, a B Toukax K, C, Il u 1 —
ero apy3bs Kponuk, CoBa, [Iatavok u ociuk Ma-Ma (cm. pucyHok). 3a

C
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yTpo BuHHU-ITyx HaBeCTWI X BCeX 110 OJHOMY Pasy U BepHYJICA JJOMOM.
[Tpu 5TOM OH IPOTOITANI B CHETy 5 MPAMBIX TPOIMHOK, He IlepeceKaro-
IMUX ApyT Apyra. HadepruTe kKak MOXXHO 60JIbIIle BOZMOXXKHBIX MapIIpy-
TOoB BunHu-ITyxa.

76. 11/10.1 K kaxxzoii TpaHu AepeBIHHOT0 Ky6a MPUKJIEHIH 10 TaKO-
My ke KyOy. OOBsCHUTe, KaK pa3JeanuTh MOTydUBIIeecs TeJ0 Ha IIeCTh
PaBHBIX YacTel.

77. 04/11.2. MOXXHO JIM TaK pacCTaBUTh CTPEJIKU Ha pébpax TeTpass-
pa, YTo6BI CyMMa TOMYyIUBIIUXCSI BEKTOPOB OKa3ajach paBHA HYJI€BOMY
BEKTOpy?

78. 03/115. MoxeT 1 cymMa pébep Kakou-Tnb0o TpeyroabHOI IIH-
paMuZbl OBITh MEHbIIIE CyMMBI PEGep APYyTroii TPEYTONbHOMN MUPaMUZHI,
PACIIONIOKEHHOW BHYTPY TIEPBOM?

HPOCTaH IVTaHUMETPpUA

79. 09/7.4. B TpeyronbHuke ABC Ha cTopoHe AC OTMeuYeHB TaKue
Touku D u E, ytro AD = DE = EC. MoxeT 1 oKasaTbcs, uro ZABD =
=/DBE =/EBC?

80. 10/8.2. B tpeyronbHuke ABC MezuaHa BM B Ba pa3a MeHbIIIe
cTopoHbl AB 1 o6pasyer c Heit yron 40°. Haiigute yron ABC.

81. 12/8.3. Ha cropoHe AB TpeyronbHuka ABC ormeueHa Touka K.
Otpe3ok CK nepecekaeT MeanaHy AM TpeyrojapHUKA B Todke P. Oka3a-
jock, yTo AK = AP. Hatizute orHomeHnue BK : PM.

82. 07/8.3. Cepenuny 6onblieii 60KOBOI CTOPOHBI IPSIMOYT'OIBHOMN
Tpamneluy COeJWHIWIN C BepUIMHAMU Tpameuuu. [Ipu sToM Tpamenus
paszenwiach Ha TPU paBHOOEAPEHHEIX TpeyrolbHUKa. HaliauTe Benu-
YYHY OCTPOTO yIJIa Tpalelyu.

83. 13/8.4. B Tpaneuuu ABCD ocHoBanue BC B /jBa pa3a MeHbIle
ocHOBaHudA AD. V13 BepiiuHel D olyllieH epleHaAuKyasap DE Ha CTOPOHY
AB. Jlokaxure, yto CE =CD.

84. 13/9.3. B mapamnenorpamme ABCD puaroHans AC B 7ABa pasa
6osbiite cropoHsl AB. Ha ctopote BC Bribpana Touka K Tak, uro Z/KDB =
= /BDA. Harigute otnourenue BK : KC.

85. 11/9.3. B npaMmoyroiasHOM TpeyroabHuke ABC IpoBeJieHa BBICO-
Ta CD x runorenyse. Ha xatete AC oTMeyeHa Toyka F, a Ha OoTpeske
AD —Touka E Tak, uro CD = DE u FE | AB. Hatigute yron CBF.

86. 03/8.4. HaiizuTe paguyc OKpy>KHOCTH, OIIMCAaHHOM OKOJIO Tpare-
1y, 60s1blee OCHOBaHME KOTOPOI PAaBHO 2,  TPU OCTABIIUECS CTOPOHBI
paBHHI 110 1.
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87. 06/9.2. OpuH U3 yIIOB TpeyroibHUKa Ha 120° Gosbline Apyroro.
JlokaxuTe, 4TO GMCCEKTpHCA TPEYTONbHUKA, TPOBEAEHHAS U3 BEPIIMHBI
TpeTbero yIya, BABOe JJINHHee, 4YeM BhICOTa, IIPOBeAEHHAA U3 TOU ke
BEPIIUHEIL.

88. 09/10.2. Pom6 1 paBHOGOKas Tpalmenus OIMHUCAHbI OKOJIO OHOTO
KpyTa ¥ UMeIOT paBHYIO Iutomab. CpaBHUTE UX OCTPBIE YIJIBL.

89. 07/10.2. Cropony AB TpeyronpHrka ABC NpOAO/LKWAIN 32 Bep-
mMHy B u BbIOpanu Ha syde AB TOYKYy A; Tak, 4To Touyka B — cepeau-
Ha oTpe3ka AA;. AHaJOrn4HO CTOpOoHYy BC npogomxkuiu 3a Bepiinsy C
U OTMeTWIM Ha POAOIKEHUH TOUKY B Tak, uTo C — cepeauHa BB, . Tak
)Ke TIPOAOKUIN CTOPpOHY CA 3a BepIIMHY A U OTMETWIN Ha MPOJoJDKe-
HuU Touky C; Tak, uTo A — cepezsuHa CC,. HaiizuTe miomazab Tpeyromib-
HUKa A,B;C;, ecinu wiomazap TpeyronbHuka ABC paBHa 1.

90. 03/11.2. B TpeyronbHuke ABC Touku M u N gendar ctopory AC
TaK, 4TO

AM:MN:NC=1:2:3,
a Touka P gemut ctopoHy AB Tak, uro AP : PB=3:1. li3BeCcTHO, 4TO ILIO-
mazpb Tpeyronbarka PMN paBHa S. Hatiaure 1tomazap Tpeyronbarka ABC.

91. 07/11.3. Touka M nexxuT Ha cropoHe BC TpeyronbHuka ABC. 13-
BECTHO, YTO PAJINyC OKPY>KHOCTH, BITMCAHHOU B TPeyTroJbHUK ABM, B ABa
pasa GoIbIlie paZiflyca OKPY:KHOCTH, BITMCAHHOM B TpeyroibHuK ACM. Mo-
JKeT Ji OTpe30K AM oKa3aTbcsi MeAIaHoW TpeyronbHuKa ABC?

92. 04/10.2. B tpeyronbHuke ABC cepezuHbl cTopoH AC u BC, Bep-
mmHa C U TOYKa IlepeceuyeHUs MeZAUaH JieXaT Ha OZHON OKPY:KHOCTH.
HaiiauTe ayiuHy cTOpoHBI AB, eciu yInHA MeIaHbl TpeyroiabHuKa ABC,
NpoBeZEHHON 13 BeplInHbl C, paBHa m.

93. 07/10.3. [lan paBHOCTOpOHHMI TpeyronbHUK ABC. Touka K — ce-
peauHa cTopoHbl AB, Touka M Jsiexxut Ha cropoHe BC, npuuéMm BM : MC =
=1:3. Ha ctopone AC BbibpaHa ToYKa P TaK, 4TO IEPUMETP TPEYTONb-
HuKa PKM HauMeHBbIIUHN U3 BO3MOXXHBIX. B KakoM OTHOIIIeHNU To4uKa P
ZeJIuT cTopoHy AC?

BoJiee cioxHada IiaHUMeTpUA

94. 10/8.5. B paBHOGeaApeHHOM TpeyronbHuke ABC mpoBezieHa 6uc-
cekTpuca BD k 60koBoii cropore. Ha npsimoii BC BribpaHa Touka E Tak,
ugro yron EDB npsmoii. Hatigure BE, ecu CD =1.

95. 12/8.6. B napamienorpamMmme ABCD auaroHalu IepeceKaroTcs
B Touke O. Ha nmpozomkeHnu cTOPOHH AB 3a TouKy B oTMeuyeHa Takaa
Touka M, uro MC = MD. JJokaxkute, yto LAMO = ZMAD.
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96. 08/8.5. Ha cropone AC TpeyronbHuKa ABC B3dTa Touka D Tax,
yTo AD : DC =1: 2. [Jokaxxute, 4TO B TpeyroibHukax ADB u CDB MOXHO
IIPOBECTHU IO OJHOU MeZVaHe TaK, YTOOBl OHU MMeIN PaBHBIE JJIMHEL

97. 13/8.6. Touka K — cepeAyHa T'UIOTeHY3bl AB IpAMOYIOJbHOTO
TpeyronbHuka ABC. Ha xaretax AC u BC BeIOpanbl Touku M u N cooT-
BETCTBEHHO Tak, 4To yroam MKN mpsMmoii. [lokaxuTe, 9TO U3 OTPE3KOB
AM, BN u MN MOXHO COCTaBUTb NPSAMOYTOIbHBIN TPEYTONbHUK.

98. 08/9.4. B BHIIYKJIOM 4YeTHIpEXyroabHUKe ABCD BBIIONHAIOTCA
paBencTBa ZCBD = Z/CAB u /ACD = ZADB. Jloka)kuTe, YTO U3 OTPE3-
k0B BC, AD 1 AC MOXXHO CJIOXKUTD IIPSMOYTONBHBIN TPEYTONbHUK.

99. 08/9.6. B BriykyIoM nATHyTONbHUKE ABCDE yrel A, B u D nips-
mble. Haiizute yron ADB, eciy U3BECTHO, UTO B JAHHBIN MATUYTONbHUK
MOXXHO BITMCATh OKPY>KHOCTb.

100. 12/9.5. Otpesok AL — 6uccexktpuca Tpeyrombuuka ABC, K —
Takas Toyka Ha ctopoHe AC, uro CK = CL. TIpsamas KL u 6GuccekTpuca
ymia B nepecekarorcsa B Touke P. Jlokaxure, yTo AP =PL.

101. 13/9.6. Yepes xoHIIpl ocHOBaHUA BC Tpanenuu ABCD mpoBenu
OKPY’KHOCTb, KOTOpast Iiepecekia 60KoBbie CTOPOHBI AB 1 CD Tparmenuu
B Toukax M u N coOTBeTCTBEHHO. VI3BeCTHO, 4TO TouKa T IlepecedeHus
oTpe3koB AN u DM Takxe JIEXXUT HA 3TOU OKPYKHOCTH. JIOKaKUTe, YTO
TB=TC.

102. 11/10.5. V13 Touku T mpoBenar K OKPY:KHOCTU KacaTeabHyl0 TA
U CEKYILYIO, IIepeceKarollylo OKPYKHOCTb B Toukax B u C. buccektpuca
ymia ATC nepecekaeT xopzasl AB u AC B Toukax P 1 QQ COOTBETCTBEHHO.

Jokaxxure, 4TO
PA = +VvPB-QC.

103. 09/11.5. Touka M — cepeauHa XopAsl AB HEKOTOPOU OKPY:KHO-
ctu. Xopga CD nepecekaeT AB B Touke M. Ha CD kak Ha auameTrpe
IIOCTPOEHA IOIYOKPYKHOCTb. Touka E jIeXKUT Ha 3TOU [TOyOKPY>KHOCTH,
u ME — nepneHgukynsap k CD. Hatigure yron AEB.

104. 10/11.5. YeTtslpéxyronbHUK ABCD BIKCaH B OKPY>KHOCTb C ja-
MmeTpoM AD; Touka O nepeceueHus ero auaroHaneit AC u BD saBnseTcs
LIEHTPOM /ZIPYTOH OKPY>XKHOCTH, Kacaroleics ctTopoHsl BC. V3 BepmuH B
u C IpoBeZieHH! KacaTeabHble KO BTOPOI OKPY>KHOCTH, IlepeceKarolnecs
B Touke T. JlokakuTe, 4TO TO4uKa T JIeXKUT Ha oTpe3ke AD.

105. 10/10.6. an TpeyronbHuK ABC, B KoTOpoM AC = %. Jo-
KakK{Te, YTO LIEeHTPhI BINCAHHOMN 1 OIIMCAHHOMN OKPYKHOCTEN TPeyroyib-
Huka ABC, cepenunbl cTOpoH AB u BC u BepmuHa B jexaT Ha OHOM!
OKPY>KHOCTH.
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106. 04/11.5. B Tpaneuun ABCD c ocHoBanusaMu BC u AD 6uccek-
Tpuca yria D nepneHZUKy/IApHa CTOpoHe AB U mepecekaeT €€ B TOY-
ke M. B xakoM oTHowmeHuU DM aenuT Iomaab Tpareluun, ey JjanHa
oTpe3ka AM B iBa pa3a Gosblile JJIUHBI OTpe3ka MB?

107. 08/11.5. B tpeyronbHuke ABC Touka D — cepefinHa CTOPOHBI
AB. MOXHO 711 TaK pacIonoXuTb ToYku E u F Ha cTtopoHax AC u BC
COOTBETCTBEHHO, YTOOHI ILIOMIAZb TpeyronbHuka DEF okasanach 60Jb-
e CyMMBI TUIOIazed TpeyronbHuKoB AED u BFD?

CrepeomeTpusa

108. 11/11.2. Tpauu ABC v ABD Tetpaszapa ABCD — IpAMOYT'OJIbHEIE
TPEYTOJIBHUKHU C 0011el rTunoTeHy30i AB; M 1 N — TOYKU Iiepece4eHus
MeauvaH rpaHeit ABC u ABD cooTBeTCTBEHHO. JIOKaXKUTe, UTO OTPE3KU
CN u DM paBHEL

109. 10/11.3. Ha moBEpXHOCTH Kyba YKaXKUTE TOUKH, U3 KOTOPBIX JUa-
rOHa/Ib Kyba BUZHA 1107 HAIMEHBUINM YIJIOM.

110. 09/11.3. [lan nipaMoyTobHbIM mapaienenunes ABCDA;B,C,D;.
CpaBHUTE PacCTOSTHUSA OT BEPIIUHBI A 710 Twiockocteit A{BD u C;BD.

111. 12/11.3. Jlnuna pebpa mpaBUILHOTO TeTpasJpa paBHa a. Yepes
OJHy 13 BepIINH TeTpasZpa IIpoBeJleHO TpeyroibHoe ceueHue. Jlokaxu-
Te, YTO IIepuMeTp P 3TOro TpeyroibHUKa yAOBIETBOPSAET HEPABEHCTBY
P>2a.

112. 08/11.3. Hatizute yron Ipy BePIIMHE OCEBOTO CEYEHUS MPSIMOTO
KPYTOBOT'O KOHYCa, €CJIM M3BECTHO, YTO CYILIECTBYIOT TpU 0bpasyiolue 60-
KOBOM IIOBEPXHOCTH KOHYCA, ITONIAPHO NepIeHANKY/IAPHbIE JPYT APYTY.

113. 06/11.5. V13 TOuKH, He Jexamnied B IJIOCKOCTH, IPOBEZEHBI K 3TOMN
IJIOCKOCTU NepPIeHJUKY/ApP U TPU HaKJIOHHBIE, IPOEKIIUU KOTOPHIX Ha
JAHHYIO IUIOCKOCTb PaBHHL a, b u ¢. HaliauTe AMMHY IepneHANKYIIPa,
€CJIM HaKJIOHHBIE 06PasyioT ¢ IUIOCKOCTBIO YIJIBI, CyMMa KOTOPHIX PaB-
Ha 90°.

114. 07/11.5. OcHOBaHWEM IIPAMOYT'OJIBHOT'O Napasulenenumesa A...D,
saByseTcs kBagpaT ABCD. Haiizute HaubOMBbIIYI0 BO3MOXKHYIO BETUYH-
Hy yIIa Mexzay npsamoil BD; u mwiockocTtsio BDC;.

115. 13/11.6. B mpaBuIbHOM YeTHIPEXYTONBHOMN yCEUEHHOU TUpaMu/e
cepenuna N pebpa B, C; BepxHeii rpanu A; B;C;D; coeinHeHa C cepein-
HOI1 M pebpa AB HwxHel rpanu ABCD. Ilpsambie B;C; u AB He nexaT
B OZTHOM TUTOCKOCTH. JIOKa)KUTe, UTO MpoeKiuu pédep B;C; u AB Ha 1ps-
Myo MN paBHBL
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KomOuHaTOpUKa U JIOTUKA
PaCKpaCKI/I 1 WHBApHUAHTBI

116. 05/7.4. Ha gocke zans mopckoro 6os pa3mepom 10 X 10 Haxo-
ouTcs Kopabsb pasmepoM 1 x 3. MoxHO JiH, cienaB 33 BBICTpesa, Ha-
BepHSAKA B HEero nomnactb?

117.13/7.5. B kneTkax kBagpara 3 X3 pac- |9 | ¢ | 2 1100
cTaBjlieHbl yncia (CM. PUCYHOK cieBa). Pas-
pelraeTca K 4ucjiaM, CTOALIVMM B JIBYX COCEJ-
HUX KJIETKaxX, OZHOBPeMeHHO NPUOaBIATH Of-
HO U TO Xe YuciIo (He 06s3aTebHO TIOMOXKU-
TesnbHOe). MOXXHO JM B KaKOU-TO MOMEHT IOIYYUTb Takoll KBaJpaT
C YMc/IaMy, KaK Ha PUCYHKe cripaBa? (Kiemku cuumaromcsi coceOHUMU,
eCcU OHU UMetom 06ULY0 CMOPOHY.)

118. 12/8.5. B kakoe HaubOJbIllEe KOTUYECTBO IIBETOB MOXKHO pac-
KpacUTh KJIETKU IIaXMaTHOM JOCKM 8 X 8 Tak, YTOOBI KaKAas KJIeTKa
IrPaHUYMIIA 110 CTOPOHE XOTS OBl C AByMs KJIETKaMU CBOEro I[BeTa?

119. 10/9.4. Tom Coitep B3sics TIOKPACUTh OYEHb AIUHHBIN 3a60D,
cobirozasn ycioBre: JoOble Be JOCKH, MEXIY KOTOPBIMU POBHO [JBe,
POBHO TPU WJIM POBHO ISITH ZOCOK, ZOJKHBI OBITH OKpAIlEeHEl B Pa3HbIe
1BeTa. Kakoe HauMeHbIllee KOMUYECTBO KpacoK moTpebyeTcs Tomy st
3TO¥ paboThI?

120. 03/11.4. Ha gocke 3amycaHoO YHCJIO X. 3a OAUH IIIar ero MOXHO
3aMeHUTh MO0 Ha YKciao 2x + 4, 1mbo Ha uucio 3x + 8, 1ubo Ha YKCIOo
x2 + 5x. MOXHO /M 32 HECKOJbKO TAKUX IIAroB M3 4ucia 3 MOMydUTh
quco 2002 win gucno 2003?

121. 11/10.4. HeKoTOpHIEe KJIETKU ZOCKU 8 X 8 MOKpAalIeHHl B OeJIbli
LIBeT, a ocTa/JbHble — B Y€pHBIN. KosAa mepekpamnBaeT JOCKy: 32 OAUH
X0J, OH MMeeT IIPaBo IIepeKpacuTh B IPOTUBOIOIOXKHBIH IIBET «yT'ONI0K»
U3 TpEX KJIETOK. JIoKkaXkuTe, YTO 32 HECKOIbKO IepekpaurnBanuil Koma
CMOXeT cZleIaTh BCIO JOCKY YEPHOM.

122. 08/10.5. B BBIIIYKJIOM IATUYTOJIBHUKE IIPOBEJIN BCE JUArOHAIU.
OKOJI0 KaXKJ 0l BepUIMHBI U OKOJIO KaXJOW TOYKU IlepecedeHus Juaro-
Hajel MmocTaBWiIM Yyuciao —1. 3a OZHy oIlepalyio paspellaeTcs IoMe-
HATb Ha IPOTUBOIIOJIOXKHBIE 3HAKU BCEX YHCEJ, CTOAIINX BZAOIb OJHOMN
CTOPOHBI WIH BZAOJIb OZHON AraroHanu. MoXHO Ji TAKUMMU OllepalyiaMu
cZieylaTh BCe Yucia paBHbIMHU 17

123. 04/11.6. Ilporpammuct Peza urpaet ¢ KOMIIBIOTEPOM B ClIeyIO-
wmyto urpy. Ha skpane komnbiorepa —yucio 123. Kaxxayio MUHYTY OHO
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yBenmuuBaetcs Ha 102. Peze paspemnaeTcs B r0601 MOMEHT ITepecTa-
BUTH LUQPHI Y YKCIa, TOABUBIIErocs Ha S3KpaHe. KOMIIbIOTEP BBHIUTPAET,
ec/Id Ha sKpaHe MOABUTCA YeThIpéx3HauHoe yncio. MoxeT nu Pezasa ur-
paTh TakK, YTOOBI He IPOUTPATh?

OuneHKa IIroc npuMep

124. 10/7.3. B k71acce 25 y4eHHUKOB. VI3BECTHO, YTO y JIFOOBIX IBYX J€BO-
YeK KJIacca KOJIMYECTBO ZIpy3el-MalbIUKOB U3 3TOT'O KJIacca He COBMIA/IAeT.
Kakoe HanbosnbIllee KOJIMIECTBO JEBOYEK MOXKET ObITh B 3TOM KJjacce?

125. 09/7.3. HoBorogHaa TUpIAHZAA, BUCALIAA BAOIb IIKOIBHOTO KO-
PHUZIOpa, COCTOMT M3 KPACHBIX Y CUHMX JIaMIIOYeK. PsgoM ¢ KaKZoH Kpac-
HOM JIaMITOYKO# 00s13aTe/TbHO eCcTh CHHsIsI. Kakoe Hanbosbliiee KOIMYECTBO
KpacHBIX JIAMITOYEK MOXKET OBITh B TMPJIAHZIE, €CJTM BCETO JaMIodek 50?

126. 07/8.6. Ha HEKOTOPHIX KJEeTKaX IIaxMaTHOW AOCKU JIEXKHUT IO
koH(erTe. VI3BECTHO, UYTO Ha KaXK/JOM FOPU30OHTAJIH, Ha KaXKI0H BEPTUKA-
JIU ¥ Ha KaXXJ0l auarodanu (JIro60i JJIMHEL, JaKe COCTOALLEN U3 OLHON
KJIETKH) JIEXXUT YETHOE KOJIMYECTBO KOHDET (BO3MOXKHO, HU OfHOI). Ka-
KOe HauOosIblllee KOMUIECTBO KOHDET MOXKET JIeXKaTh Ha JA0CKe?

127. 12/9.6. Kakoe Haubosbillee KOTUYECTBO KJIETOK MOXKHO OTMe-
TUTb Ha NIAXMAaTHOM JJOCKE TaK, YTOOBI C JTI0O0M M3 HUX Ha JIIOOYIO APY-
I'YI0O OTMEUYEHHYI0 KJIETKY MOXXHO OBbLIO HMPOHUTH POBHO ABYMS XOAaMH
1IaXMaTHOTO KOHA?

128. 12/11.6. Kakoe HanMeHbIIee KOIUIECTBO KIETOK TpebyeTcs oT-
METHUTh Ha IIaXMaTHOM ZI0CKe, YTOObI KaXkJast KJIeTKa AOCKU (OTMeYeH-
Has WIK HeoTMeuYeHHas1) rpaHnynia (1o CTOpoHe) XOTs ObI ¢ OAHOL OT-
MeUYEeHHOH KJIETKOM?

129. 11/11.6. Ha HeKOTOpHIX KJeTKaX HIaXMaTHOM JOCKU CTOUT IIO
¢duike. XozmoM GUIIKY Ha3bIBAETCSA ITIEPECTAaHOBKA €€ Yepe3 QUIIIKY, CTO-
ATIYIO Ha coceiHel (110 TOPU30HTAMN, BEPTUKAIY WU UATOHAIN) KIIET-
Ke, HEeITOCPeICTBEHHO 3a KOTOPOU Ha TOH Ke TMHUY UMeeTCs CBOGoAHASA
KiIeTKa. Kakoe Hambosblliee KOJIMYECTBO (QUIIEK MOXET HACYMTHIBATh
TaKoe MX PacIIoNoKeHHe Ha [0CKe, B KOTOPOM Jitobast GHUINKa CMOXKET
cZienaTh IEPBHIN X0/ ?

130. 10/116. Kakoe HauMeHblllee KOJTMYECTBO TPEXKIETOUHBIX yTOM-
KOB MOJKHO pasMeCTUTh B KBazpaTe 8 X 8 Tak, 4TOOBI B OTOT KBaJpar
6osIbllle HETh3sI ObLIO IOMECTUTh HU OZIHOT'O TAKOTO YTOJMKAa?

131. 07/117. Naust Tabauia 100 x 100 kietok u N ¢uiiek. Paccmart-
PHBAIOTCS BCE PACCTAHOBKU QUINEK B KJIETKU TaOIUIIBI, YAOBIETBOPSI-
IOIIie YCJIOBHIO: HUKAaKHUe JBe QUINKU HE CTOAT B COCEAHUX KJIETKaXx.
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[Tpu kakoM HaubosmbiieM N B JI060M M3 pacCTaHOBOK MOXXHO HaWTH
XOTs1 GBI OHY TaKyto GUILIKY, UYTO OT €€ TIepeMeleHUs B COCEAHION0 KIIeT-
Ky 3aJjaHHOe ycioBre He Hapyutces? (CocedHUMU CUUMAarmes Kaemku,
umeroujiie 06ULYH0 CMOPOHY.)

Jloruka u aaropuTMsl

132. 13/7.2. Cobupasich B KOy, Muilia HaIéN O TOAYIIIKOH, IO
JVBAHOM, Ha CTOJIE U IIOZ, CTOJIOM BCé HEOOXOAMMOe: TETPaZb, IIapra-
Ky, IUIeep U KpocCcoBKH. [1of cTO/IOM OH Hallén He TeTpaZb U He Iiieep.
MuiyHbI mnaprajky HUKOIZa He BaaAoTcA Ha mony. [lneepa He okasa-
JIOCh HY Ha CTOJIe, HU 1O/, [VBaHOM. UTO TZe jieXKasio, eciiy B KaXXJ0M U3
MEeCT HaxOAWICA TONbKO OJWH IIpeAMeT?

133. 03/8.5. Ha ocTpoBe phrillapel U JLKEIOB IIPOBEJH IEPENUCh Ha-
ceseHusA. YacTh xuTesel 3asgBUIa, YTO Ha OCTPOBE YETHOE KOMUYeCTBO
pHILlapeii, a ocTajJbHble — YTO HeYETHOE KOIUYeCTBO JLKeIoB. MoxeT iu
Ha OCTPOBE XXUTb poBHO 2003 xutena?

134. 11/9.4. Ha ocTpoBe phlllapeii U JDKEI[0B KaXKJOTr'o KUTeJIA CIIPOo-
CIJIU TIPO KQXKAOTO M3 OCTAJbHBIX, JKEIl TOT WIN phillapb. Beero 6sU10
TOJTIy9eHO 26 OTBETOB «phIIapb» U 30 OTBETOB «nkKel». CKOIBKO PHILIA-
peli MoryIo OBITh Ha 3TOM OCTPOBE?

135. 06/7.5. Ha kpyXKe OU3UKM YIUTETb ITOCTABWI CJIEAYIOUTUH SKC-
nepuMeHT. OH pa3jioXWwiI Ha yallleyHble Beckl 16 rupb Maccamu 1, 2, 3, ...
..., 16 rpaMM Tak, 4TO OZHA U3 yalllek IlepeBecwia. [IATHaAIATh yUYeHU-
KOB IO OYepeAM BHIXOAWIN M3 Kjacca U 3abupaiu ¢ coboil ofiHy THpIo,
NIpUYEM TIOCJIe BBIXOZA KaKJOro y4yeHUKa IepeBellrBaja IPOTUBOIIO-
JIO)KHad 4Jaiia BecoB. Kakas rupsa HaBepHAKa ocTajsach Ha Becax?

136. 09/8.3. Tlo kpyry crout 101 Kopobka. B kaxxzoii KOpobOKe Jie-
)KaT 4épHble U Gesble MIapUKH, a Ha KOPOOKe HAMUCaHO, CKOJIBKO B Hell
YEPHBIX MIAPUKOB U CKOJIBKO GeslbIX. TTeTsa X0UeT MePeIoKUTh U3 KaXKA0M
KOPOOKH TI0 OZHOMY LIIAPUKY B CIEAYIOLIYIO TI0 YaCOBOM CTpesike Kopob-
Ky Tak, 4ToOBI 06€ HaAMMCK Ha KaKJO0U U3 KOPOOOK CTal HEBEPHBIMHU.
CMOXeT JIX OH 3TO cZenaThb?

137. 12/10.4. Ectp 100 KOpo6OK, IPOHYMEPOBAHHEIX YUCIAMH OT 1
70 100. B ogHOI KOPOOKe JIEXKUT MpU3. Beayiuii 3HaeT, rae JTeKUT IPU3.
3puTenb MOXKeT MocaaTh BeAyllleMy I1auyKy 3alliCcOK C BOIIpOCaMH, Tpe-
OYIOIIMMU OTBETA «/la» WIKN «HeT». Begyluil mepeMelIvBaeT 3amyUCKU
B [TaUKe U, He omiallias BCIyX BOIIPOCOB, YECTHO OTBevaeT Ha Bce. Kakoe
HavMeHbIllee KOJTMYECTBO 3AMUCOK HYXKHO IIOCTATh, YTOOBI HABEPHIKA
y3HaTh, I7le HaXOAUTCs IpU3?
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MaTemMaTHn4eckue Urpbl

138. 07/8.6. Ha ki1eTuartoii 6ymare HaprCcOBaH MIPAMOYTOJIbHUK pas-
MepoM 5 x 9. B ieBoM HinkHeM yriy crout ¢umka. Komsa u Cepéxa 1o
ouepesy MEPEABUTAIOT €€ Ha JII060€e KOMUYECTBO KJIETOK JIMOO BIIPaBoO,
60 BBepX. [lepBeIM X0AUT KosisA. BRIMTPBIBAET TOT, KTO MTOCTABUT (UIII-
Ky B IIPaBhIil BepXHUii yroi. KTo BeIUrpaeT, Kak ObI HU UT'PaJl COTTIEPHUK?

139. 13/9.4. Tlox énkoit ynexar 2012 mmmek. BunHu-Ilyx 1 ociauk
Wa-Wa wrparoT B urpy: mo odepeau 6epyt cebe muikyd. CBOUM XOZOM
Bunnu-IIyx 6epéT ofHy Win YeThIpe UINIIKY, a Ma-Ma — ofHy WiIu TpU.
ITepBeiM xozuT Ilyx. [IpourpaBlIUM CUYUTAETCH TOT, Y KOrO HET XOZa.
KTO M3 UTPOKOB CMOXKET rapaHTUPOBAHHO MO6GEANUTD, KaK OBl HU UTPas
COIIepHUK?

140. 03/9.6. VImeeTcss TOpU30OHTaNbHAs IIOJIOCKA OyMaru LIMPHHOMN
B OJIHy KJIeTKy U AnmHoi B 2003 kieTtku. MrpatoT aBoe. Ko umeeT rmpaBo
3aKpacuTh TPU PAZOM CTOAIINE KIeTKY, a BaHna — yeTsIpe pAAoM cToAle
KIeTKd. [IpoUTpHIBaeT TOT, KOMY Heuero 3akpamuBaTb. O6bscHute Kore,
KaK HaJ|0 UTrpaThb, YTOOBI He IIPOUrPATh, €CJIH OH XOAUT ITEPBBIM.

141. 09/10.6. KnetuaTtas MpsAMOYTOIbHAsA CeTKa pa3MepoM m X n CBf-
3aHa U3 Bep€BoUeK eIMHNYHON JJINHEL. /IBOe ZieatoT XObl [10 o4epesy.
3a OfVH X0Z MOXXHO paspes3arbh (IocepeZyiHe) He pa3pe3aHHYIO paHee
eJIJMHUYHYIO BepE€BOouKy. Ecii He ocTaHeTcss HU OJJHOTO 3aMKHYTOT'O Be-
PEBOYHOI'0 KOHTYpa, TO UI'POK, CZAelaBIINK IOCIeIHUMN X0/, CYuTaeTcsa
mpourpasiiuM. KTo 13 UTpOKOB Mo6eAuT, KaK ObI HU UT'Pas COMEPHUK,
Y KaK OH JIO/DKEH JJIA 3TOT'0 UrpaTh?

IIoac4éT HeCKOJABKUMH CIIOCOOaMu

142. 12/8.2. Ha crone yexano 100 kapTouek, y KaXKJ0H 13 KOTOPBIX
OZHA CTOPOHA 4YépHas, a Apyras Oenas. BHauase Bce KaPTOYKHU JieXKaIn
6esioii cropoHoii BBepx. KocTs mepeBepHyn 50 kapTouek, 3areMm TaHs
nepeBepHysa 60 kapTouek, a nociue storo Onga — 70 kapTouek. B pe3ysb-
TaTe Bce 100 KapTO4YeK OKasaJUCh JeXXaluMU
y€pHOU CcTOpOHOM BBepX. CKOIBKO KapTOUYeK ObI-

JIO TIEPEBEPHYTO TPUKABI?

143. 09/7.5. MOXHO ¥ B KpPYyKOUYKax Ha Id-
TUKOHEYHOU 3Be3/le (CM. PHCYHOK) pacCTaBUTh
4 emuHUITE, 3 ABOMKM U 3 TPOUKH TaK, YTOOBI
CYMMBI YeTBhIPEX 4YKces, CTOAMMX Ha KaXAON H3
MIATH IPSIMBIX, OBUTH PaBHBI?
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144. 09/8.5. [IpaMOyTONBHUK pa3fesiéH Ha KBaJpaThl CO CTOPOHOU
1 cm. B kax0M KBaZjpaTe 3allMCaHO YMCIO TaK, YTO CyMMa YKcesl B KaX-
JIOY CTPOKe paBHA 1, a cyMMa 4ucesl B Ka)XXJ0M cTosb1ie paBHa 2. MoxeT
JIU TUTOIab TIPSMOYTONMbHYKA OBITh paBHO# 2008 cm??

145. 11/9.5. Ha rpaHAX KaAOTO M3 BOCBMH KyOWKOB HapHCOBAHBI
TOYKM: II0 OZHOMN Ha JBYX IPOTHBOIIOJOXKHBIX I'PaHAX, IO JBe TOYKU
elmé Ha JABYyX MPOTHBOIIOJOXHBIX 'PaHAX U IO TPU —HA JByX OCTaB-
muXcs TpaHax. V3 3Tux BocbMU KyOuKoB IleTs cioxwt Ky6 u 3amucar
KOJIMYEeCTBO TOYEK Ha KaXKJoi ero rpaHu. Mor iy OH HOAYYUTh HIECThb
IIoc/IeZloBaTeIbHBIX HaTypaIbHBIX YUces?

TypHUPBI

146. 10/8.3. llIkonbHBIM YeMIIMOHAT 10 HACTOJIbHOMY TEHHUCY IIPO-
BOAWIM TIO OJUMITUMCKOM cucTeMe. [lobeauTtenp BHIMTpana 6 MapTHA.
CKOJIbKO YYaCTHUKOB TYPHHPA BEIUTPAJIO UT'P GOJIbIIE, YeM ITPOUTPATIO?
(Ha mypHupe no oaumnutickotl cucmeme yudcmHukog8 pasbuearom Ha
napst. Te, KMo npouzpan uzpy 8 nepgom mype, gvlbbigarom. Tex, KMo
8blU2PAN 8 Nep8OM mype, cHO8A pazbusaiom Ha napet. Te, kmo npouepan
80 8mMopom mype, evlbbigarom u m.o0. B kamcdom mype 0nsi kaxncdozo
yuacmHuka HauLlacs napa.)

147. 10/11.2. B dyrbonpHOM TypHUpE yuacTBoBaio 20 koMaHZ (Kax-
Jlas chIrpajla ¢ KaKJoM Mo ofHOMYy MaTdy). Momio Ju B pe3yibTaTe
OKasaTbCA TaK, 9TO KakAasd U3 KOMaH/-yIaCTHUIL] BEIUTPaja CTOIbKO JKe
MaT4el, CKOIBKO ChIrpajia BHUYBIO?

148. 09/8.5. lllectHaaath GpyTOOMBHBIX KOMaHJ M3 IIeCTHAAIATU
CTPaH IPOBEJU TYPHUP — KaXK/JasA KOMaH/Za ChITPasia C KaXKA0U U3 OCTaIb-
HBIX 10 OZHOMY MaT4dy. MoIJIo JiM OKa3aThCA TaK, YTO KakAasd KOMaHZa
CBITPaJIa BO BCEX CTPAaHaX, KpOMe CBOEN POJUHBI?

149. 13/8.5. Jlecatb GyTOOMBHBIX KOMAaH/ ChIFpaM KaXkzaas C Kax-
ZI011 110 ofiHOMY pasy. B pesysibTaTe y KaXkZ0W KOMaH/bl OKa3aJI0Ch POBHO
1o x o4ykoB. KaxoBo Hambosbllee BO3MOXXKHOe 3HaueHue x? ([Tobeda —
3 ouka, HUuba — 1 ouxo, nopaxcerue — 0.)

Pa3Hoe

150. 10/9.6. Jlau Habop u3s Takux 2009 urces, YTO eC/Iu KaXK0e YHC-
JIO B Habope 3aMEHUTh Ha CYMMY OCTAJIbHBIX YUCEJ, TO MOIYIUTCS TOT
ke Habop. HatiguTe mponsBeseHre Bcex unce Habopa.
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151. 10/10.5. B TeueHue 92 gHeNW aBUAKOMIIAHUA eXKeJHEBHO BBITIOJ-
HsUIa TIO ZIECSTh pelicoB. 3a ZieHb KaXKAbIi CaMOJIET BBITOMHAT He 6osee
O/THOTO pe¥ica. I3BeCTHO, UTO /JisA IIOOOM aphl IHEH €CTh OJWH U TOIBKO
OJMH CaMOJIET, JIETABIIMHA B 00a 3TH AHA. JJOKaXKUTe, YTO €CTh CAMOJIET,
JIeTaBIIMU KaXKIbIM JeHb.

152. 09/10.6. Anuca u Basunuo ykpanu y nansl Kapino uemozas. 3a-
MOK Ha 4eMOJaHe OTKDBIBAeTCs, €CJIM TPU KOJECHUKA Ha HEM (Kaxkzaoe
U3 KOTOPBIX MOXKET 3aHUMATh OFHY M3 BOCHBMU JOMYCTUMBIX TTO3UITNI)
yCTaHOBJIEHHI B OTIpeeIEHHOW KoMOUHaIInU. OJHAKO B CUIY BETXOCTU
MeXaHU3Ma YeMOJIaH OTKPOETCS, eCJIH JIIOOBIE IBa KOJECUKA U3 TPEX ITO-
CTaBJIEHBI B IIPABWIbHOE MOJIO)KeHYE. Basnino yTBepKAaeT, YTo OH CMO-
JKET OTKPBITh YeMo/laH He 6osiee yeM 3a 32 momnbITKu. [Ipas i on? (I1o-
NbIMKOIL HA3blBAEMCA YCMAHO8KA KAKOU-1U60 KoMOUHALUU KOECUKO8.)
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ApudmeTuka u aaredpa
IIpocras apudpmeTnka

1. OTBET: A=B.
Peinnenue. lMimeem

A =2011-20122012-201320132013 =
=2011-2012-10001-2013-100010001;

B =2013-20112011-201220122012 =
=2013-2011-10001-2012-100010001.

2. OTBET: HeJb3A.

Ykazanue. Cymma ipobeii 6osblie e TUHUITHL.

3. OTBET: 6.

Pemtenue. CpeziHee KOJTMYECTBO IPUOOB, COOPAHHBIX OHUM IIKOJb-

HUKOM, MeHbIIle % (3HAYUT, IIKOJIBHUKOB OOJIblIle MATH), HO Gosblie %
(3HAYUT, UIKOJIPHUKOB MEHBIIIE CEMHU).

Crydaii, yKa3aHHBII B OTBETE, BO3MOXKEH: HAIPUMep, MIKOJIbHUKHU
cobpanu 5, 5, 6, 6, 6 1 7 rpubOB COOTBETCTBEHHO.

4. OTBET: JIbBOB He OBUIO.

Peintenue. TTOCKONBKY TUTPOB OBUIO B CEMb pa3 GoJbllle, YeM HE THT-

7
POB, KOJIMYECTBO TUI'POB COCTABJIAET § oT o6mero KOJIM4YECTBA BCEX XKHU-

BOTHBIX. [I0CKOMBbKY 06€3bsiH GBLIO B CEMb pa3 MeHbIIle, YeM He 06€e3bsH,

1
KOJIMYECTBO 00€3bSAH COCTABIIAET § oT o6mero KOJIM4YECTBA BCEX XKMBOT-

7,1
HbIX. Tak Kak % + = =1, )KUBOTHBIX, OTIMYHBIX OT TUT'POB U 00E3bsH,

8 8
B pyprose He 6bLIO.

Ommemum, umo omaeem 8 3addaue He USMEHUMCS, eCal 8 YCILO8UU BMe-
cmo uucaa 7 nocmasums a060e Opyzoe NoJoNCUMenbHOoe HUCTO.

5. OTBET: Ha 6 4acoB 3 MUHYTHI.

Pemrenue. 3a cytku (24 yaca) OyAWIBHUK YXOAUT BIEepEa HA 9 MU-
HYT, Mo3ToMy 3a 8 yacoB ¢ 22:00 zo 6:00 oH yHAET Brepés Ha 3 MUHYTHI,
T.e. B 6:00 oH 6yzeT mokasbiBaTh 6:03.

6. OTBET: 8 sieT, 5 et u 1 roa.

Pertenne. I'ox Hasaj cyMMapHBIM Bo3pacT fgeTei 6611 11 set, 3Ha-
YUT, POAUTENSIM B CyMMe ObUTO 59 JieT. A B IeHb POXKAEHUA IEPBEHIIA 3T
cyMMa paBHsIAch 45. 3HAUUT, MEXKAY STUMHU ABYMsA COOBITHAMU MIPOIILIO
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(59 —5) : 2=7 net. CiefoBaTeNbHO, IEPBOMY Pe6GEHKY ToZl Hazaz ObLIO
7 51etT, a BTopoMy — 4.

7. OTBET: y Bacnu.

Pemenwue. IIycts y Bacu B 6yTeuike 65u10 a M1 «daHTEL». TOrga y Ile-
™ 6bUI0 1,1a Mu. Tloce TOro Kak KaskZblii MajbYMK OTIIWI U3 CBO-
el 6yTeUIKY, ¥ Bacu ocrtanock 0,98a mu «@aHThl», a y [leTu ocTanoch
0,89-1,1a=0,979a mi1. Takum obpaszom, y Bacu ocTamoch GoJbIile.

8. OTBET: He CMOXeT.

YkazaHnue. [Ipu cpezHelt ckopocT 12 MWIb B Yac Ha BeCh MyTh I10-
TpebyeTcs 2 yaca, HO TOHEI] UX UCTPATWI Ha MepPBbie 16 MIUIb.

9. OTBET: 9.

Peritenune. V3 ycioBus cieAyeT, YTO BpeMsi, KOTOpoe TpebyeTcs Ma-
IIMHE, YTOOBI TOA’bEXaTh K MOCTY, PaBHO BpeMeHH, KOTOpoe TpebyeTcs

. 4
TeMIeXo/y, YTOObI IPOUTHU g Mocra. CiezioBaTebHO, €CJIH [IeeX0/, IIpo-

AOJIKUT ABUXXEHHUE, TO K MOMEHTY Bbe€3/la MalllMHbI Ha MOCT OH HpOfI,ZLéT

8
o Mocra. 3HAYMUT, 32 TO BPeMsi, [IOKA MalllMHa IIPOe3KaeT MOCT, IIelle-

X0/] yCIIeBaeT MPOUTU ero AeBATYI0 YacThb, IIO3TOMY CKOPOCTb MAaIIMHBI
B 9 pa3 6osIbIlle CKOPOCTH TIeNexo/a.

10. OTBET: uMeeT CMBICT UATH.

Pentenue. [IycTh MaJb4MK MOIIEN K CIeAyIOIIell OCTAHOBKE U B Ka-
KOM-TO MOMEHT 3aMeTH1 aBToOyc. CKOpOCTh aBTOOyca B 4eThIpe pasa
6oJbllle CKOPOCTH MaIbUMKa, TIOSTOMY 3a OZHO M TO JK€ BpeMsl aBTO-
Oyc mpoe3KaeT pacCTOSHUE B YeThIpe pasa bosbliie. B ciaydae, ecivu oHU
JBUTAIOTCA HAaBCTpPeUy APYT APYTy, A0 BCTpedYd C aBTOOYCOM MasbuukK

2 o
MPOGEKUT TATYIO YacTh OT 2 KM, T. €. = KM. DTO O3HauyaeT, YTO, OTO¥-

Ad OT OCTAaHOBKH He 6osiee yeM Ha g KM, MaJIbYUK CMOXET yCII€Tb Ha

aBTOOYyC, MobekaB Ha3az. B ciydae, eci aBTOOyC OTOHSAET MabunKa,
4 2

MaJIbYHK yCIleeT MpobekaTh TpeTh OT 2 KM (a aBTobyc — 5), T.e. 3 KM,

[0 MOMEHTa, KOT/la aBTOOYC €ro JOTOHUT. DTO O3HAYAET, YTO OH CMOXKET

ycreTh Ha aBTo6yC, eCIU J0 CIeAYIOoLie OCTAaHOBKHM OCTaloCh He boree
% kM. Tak Kak % + % > 1, y MaJIbuMKa Bcerga 6yaeT BO3MOXKHOCTD YCIIETh
Ha aBTOOYC U IMEET CMBICI UATHU.
3ajayu Ha cocTaBjeHUe ypaBHeHUN
11. OTBET: 28 %.
Pemienue. Ilycth ceiiyac B Kiracce n y4eHUKOB. [1o ycimoBuro

0,24n =0,25(n—1),
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T.e. 0,01n =0,25. 3HauuTt, n = 25. OauH YesoBeK cocTaBisaeT 4 % oT 25,
moaToMy cebuac B kiacce 24 + 4 =28 % ABOEYHUKOB.

12. OTBET: 60.

Pemrenue. ITycTh 3a mepBbie 10 MuHyT KapicoH cben x KOHDET, To-
ra IMOKOJaJHBIX cpeau Hux 6buto 0,75x. V3 ycioBus 3aauul ClIeny-
€T, UTO O CheAeHHBIX KapicOHOM IIOKOMAJHBIX KOHPET COCTaBIsIET
80 %, snauut, 0,75x + 3 =0,8(x + 3). Otcioga x =12, 4TO cocTaBJAeT
20 % Bcex koHeT. CIe0BaTENbHO, BCETO B MakeTe 66U10 60 KOHDET.

13. OTBET: yMmeHbLImIach 6u1 Ha 75 %.

Pemenwe. ITycts Ocram B35 cebe x pybineit, a Kuca B3su1 cebe y py6-
Jie#t, Torga mo yciaosuto 0,4x = 0,6y. Orcioga noayuum, uro 0,5x=0,75y.
CnezmoBaTenbHO, eciu 6b1 gosst Ocramna yBeauuuaach Ha 50 %, To 7oms
Bopo6bssHMHOBA yMeHbIIIIACH OBI Ha 75 %.

14. OTBET: 5 ZBO€EK.

Ykaszanue. /Io6aBUM 10 eIUHUIIE K KaKJOU olleHKe Bacu. Ero cym-
Ma 6asIoB yBeIuuUTCs Ha 20 U cTaHeT 6osblile CyMMBI OlfeHOK Koy Ha
y4eTBepEHHOE KONMMYIecTBO KOMMHBIX ZIBOEK.

15. OTBET: 500 py6ieii.

Pentenue. [TycTh KWJIOTPaMM COJIU CTOUT B TBepH X pyOieii, a B Mock-
Be — y pyOJieli U KyIlel] B ePBBIH pa3 Kyl a KT coinu. Torza mo ycio-
Buio a(y — x) = 100. BelpyyeHHas cymMMa cocTaBija ay pyOiei, 3HauuT,
BO BTOPOM pa3 Kymell CMOT KylIUTh L «r conu. B atom cy4dae IpuObUTb

M pyb6uteii. [To ycggBmo D=0 _ 120.
Y

U3 AByX TOJMy9eHHBIX YPaBHEHUUN CJIEYeT, YTO IT =120, T.e. y= gx.
IToxcrasiisAa aTOT pesysbrar B IlepBoe YpaBHeHUe, IToNy4YuM, uyro ax = 500.

16. OTBET: 29.

Pemtenue. ITycTh KaXXABIA M3 X MOTEHIIUAJbHBIX «CYACTIIMBYUKOB»
npuBén 1o 4 apyra. Torga «IIpUBeAEHHBIX» KIUEHTOB 4x, ewlé 13 npu-
IIUTA CaMU, 3HAYMUT, BCETO TYPUCTOB 6bUIO0 13 4 4x.

C ApyToO# CTOPOHBHI, X YeloBeK IIPUBEJIN HOBBIX KJIMEHTOB, a 100 ue-
JIOBEK HE TIPUBEJH, T. €. BCETO TYPUCTOB 6bUTO X + 100. [Monyuyum ypas-
HeHue 13+ 4x =x+ 100, otkyza x =29.

ay
cocTaBMIa -y —ay =

ToxxAecTBeHHbIE IIPe0Opa3oBaHUA
17. OTBET: 1.
PeumreHue. 3ameTUM, 4TO

2001-2021+100 = (2011 —10)(2011+10) + 100 =
= 20112 —-10%+100 = 20112
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AHaJIOTUYHO

1991-2031 = (2011 —20)(2011 +20) +400 =

= 20112 —20% 4400 = 20112
Tora 2011%-2011% 1
A 20114

18. OTBET: HampuMmep, 40192 + 12,

Ykasanue. BocrionbayiiTech popMyroit

2a*+2b* = (a+b)*+ (a—b)>.

19. OTBET: £5.

Ykaszanue. (x +y)?>=x?+y>+2xy.

20. OTBET: 3.

PenteHue. YMHOXXMM BTOpOe ypaBHeHMe Ha 3 U BbIUTEM U3 IEPBOTO
ypaBHeHUA: X° — 3x2y 4+ 3xy? — y> =27, T.e. (x — y)® =27. CnezoBa-
TEJBbHO, X — Y = 3.

21. PenieHue. YMHOXXUB 0bOe YacTU paBEHCTBA d + % =1 Ha c, nomny-
yuM, 4yTo ac+b=c, oTKyzna ac =c — b. AHajioruuHo ba=a—cucb=>b —a.
3Hauut, ab+bc+ca=(a—c)+ (b—a)+ (c—b) =0.

2

X
22. Pemienue. 1. Eciu a =0, T = Torna ————— =0, T.e.
2 erieHue cma=0, To x=0, Oﬂax4+x2+1 0, T.e
—_ HOHAJIbHO.
X'+ x2 41 PAHHMOHAIBHO
2. Ecim a #0, To x#0, Torza
X 1
Crx+l 1 =4
x+=-+1
X
1 1
OTKyZa X + =a 1. CnemoBaresbHO,
x? 1 _ 1 _ 1 a?

4 2 = = 2 = 2 =7
xt+x2+1 xz+1+l2 (x+l) 1 (1_1) _1 1-2a
x x a

1 1
3aMeTHM, 4TO a 7 5> MHaue MBI MMeH OBl X + = 1, 9YTO HEBO3MOXKHO HU
TP KaKuX X. IIpy JIFOOBIX APYrUX palliOHAJbHBIX 3HAYEHUSX d BBIpAXKe-

HUe IPYHUMAaeT palOHATBHBIE 3HAYEHS, YTO U TPeOOBaIOCh.

a
1—2a
ITo3uimoHHas 3amMuch Yrcea

23. OTBET: 504, 514, 524, 534, 544, 554, 564, 574, 584, 594.
Pemenue. Eciu zyx genutcs Ha 5, To x =5 (cirydait x =0 HEBO3MO-
JKeH, TaK KaK 3a[yMaHHOe YMCJIO He MOTJIO HAaUMHAThCA ¢ Hy/A). Tak Kak

99 = xyz —zyx = 100x+ 10y + 2z — (1002 4+ 10y +x) = 99(x —2),
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“MeeM X — Z = 1, U, yIUTBIBAsA, 4TO X =5, monyuum z =4. Cpeausas uud-
pa 4mciaa MOXKET OBITh JIIOOOM, MO3TOMY CYLIECTBYET [ECATh UCKOMBIX
Yucel.

24. OTBET: OBUIM COCTaBJIeHHI unciaa 1999 u 9991.

Pemennie. O603HaYUM UGPHI, U3 KOTOPHIX OBLIH COCTABJIEHBI YKC-
Jia, B TIOPsiZiKe Bo3pacTauus: a, b, cu d (1.e. a<b<c<d). Torga camoe
MaJIeHbKO€E YMCJIO, COCTaBJIeHHOe U3 aTuX 1udp, —abcd, a camoe 60yb-
mroe — dcba. Tak kak

abcd = 1000a +100b +10c+d,
a dcba=1000d + 100c + 10b + a, ux cymma paBHa

(1000a + 100b + 10c +d) + (1000d +100c +10b+a) =
=1001(a+d)+110(b+c).

ITo ycmoButo oHa paBHa 11990, T.e. 1001(a+d) +110(b+c) =11990.
PasziesiiB 5TO paBEHCTBO Ha 11 1 mepeHecst BTOPOe cjlaraeMoe B Ipa-
BYIO 4acCTb, [IOJIyIHUM

91(a+d) = 100109 — (b+0)). (%)

JleBast 4acTh 3TOrO PaBEHCTBA AeMUTCA Ha 91, IO3TOMY U ITpaBast 4acTh
ZoibxHa Aenutbeda Ha 91. Ho yucesna 10 u 91 B3auMHO NIPOCTEHIE, [I0O3TOMY
Ha 91 gomkHO AemuThes ynucao 109 — (b + c). ITockonbky b u ¢ — nud-
PBL, U3 MoMydeHHoro ciaeayet, 94To 109 — (b+c¢) =91, 1.e. b+ c=18.
Torga b =c=9 u u3 paBeHcTBa (*) momy4yuM, 4yto 91(a +d) =910, T.e.
a+d=10. Tak kak d = c=9, umeeMm d =9, 3HaYUT, a = 1.

25. OTBET: cyumecTByeT, HanpuMep 20072007...2007 (uucio 2007
noBTOpsieTcs 223 pa3za).

Ykazanue. 2007 =9-223.

Cywecmaytom u Opyzue npumepbl.

26. PemeHue. /lokakeM, YTO UCXOAHOE YUCIIO AenuTcsa Ha 10, OTKy-
na Gyzer cienoBaTh TpebyeMmoe yTBepxkAeHue. Ecau mocreausas mudpa
HCXOJHOTO Ymcia a He paBHa 0, To cymma eé ¢ nociezHel iudpoil Ho-
Boro uncia b paBHa 10, a cymmel nudp B ocrampHbIx 2007 paspsazax
paBHbI 9. OTCI0Za Clle[yeT, YTO YABOEeHHAs cyMMa Iudp Yucia a paBHa
10+9-2007, 4TO HEBO3MOXKHO.

27. OTBET: He CyIeCTBYIOT.

Pemtenmne. [Ipeanonoxum, uro n, n+1, n+ 2 u n + 3 — «yga4yHbie»
ypcna. B 3amucy 3TUX 4rcesn He MOXeT OBITh IUOPH 0, MO3TOMY 3TH
YHC/Ia OTIMYAIOTCA TOMBKO IMociaefHel 1nudpoi, ciefoBaTeIbHO, OZHO
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13 HUX OKaH4YMBaeTcsA Jnbo Ha 4, mubo Ha 8. [TycTs P — mpousBeseHue
MepBhIX IecTy nudp yncia n. Tak Kak cocefHUe Yucia n ¥ n + 1 B3auMHO
TIPOCTHI U 00a ZesiATced Ha P, moimydaem, urto P =1. CiefoBaTeNbHO, KaX-
Jiast U3 TIePBBIX IecTy Iudp umciaa n papHa 1. Ho uncio 1111114 He ge-
autca Ha 4, auyucio 1111 118 He genurea Ha 8. [Tonmyywiu mpoTuBOpevne.

28. OT1BET: Ko npas.

Pemenne. PaccMOTpUM Ji060€ YeTBIPEX3HAYHOE YUCIO A, B 3alKCH
koToporo HeT HU Iuopsl 0, HU 1udps 9. Torga umciao B = 9999 — A
TaKKe ABJAETCS YeTHIPEX3HAYHBIM YK CJIOM TOT0 JKe Buza. B sToM ciaydae
uyncaa A ¥ B pa3iudHEL, Tak Kak 9999 — HeuéTHOe yncno. Takum obpa-
30M, BCe YeTHIpEX3HAYHbIE YKCIa, 06aZatolire yKa3aHHbBIM B YCJIOBUM
CBOMCTBOM, MOXKHO Pa36UTh Ha Maphl TaK, YTO CyMMa YKCEN B KOKAOH
nape 6yzeT paBHa 9999. Torza cymma Bcex TaKUX 4Yuces OyZeT KpaTHa
9999 =99 -101, 3Ha4yuT, 3Ta cymMMa JAeautcsa Ha 101.

29. OTBET: HE MOXXET.

Pemenmue. [IpeanonoxuM, 4To 4Kcia, yKa3aHHbBIE B YCIOBUU, Cyllle-
CTBYIOT. IlycTh A — HauMeHblllee cpear HUX. BO3MOXHEI AiBa ciiy4das.

1. Yucno A xpaTtHo unciay 111 u xpaTHo uncay 10, Torzaa, Tak kax 10

1 111 — B3aMMHO IPOCTHIE YUCIA, YUCTIO iio kpaTHO 111 u 1TupHI B €T0O
3aIMCH PACIIONIOKEHEI B IOPSAIKE YOBIBAHUA.

2. Yucno A xpatHO uuciay 111 u He kpaTHO yuciay 10, Torza yuciao
A —111 Taxke kpaTHO 111 ¥ 1IUPPHI B €70 3aTTUCH TAKXKE PACITIOIOKEHBI
B nopsiAiKe YOpIBaHMA. B 060UX ciydasx mosy4aeM MPOTUBOPEYHE C TEM,
4TO YuCa0 A HauMeHblee. CieZ0oBaTeNbHO, OZHOBPEMEHHOE BBIIIOIHE-

HUe [IBYX YCJIOBUI HEBO3MOXHO.

ypaBHEHI/IH B II€JIbIX YHCJIaX

30. OTBET: HeJIb3A.

Ykazanue. Yucino 1234567 He genuTca HA 3, TO3TOMY HU OJHO U3
yucen a, b, a+b He genutca Ha Tpu. Kpome Toro, uncia a u b He MoryT
WMEThb Pa3JNYHble OCTATKU OT ZIeJIeHUs Ha 3, WHaue a + b Aeaunoch 661
Ha 3. Ocraércsa paccMOTpeTh ABa BapuaHTa: a=3k+1, b=3p+ 1 wiu
a=3k+2,b=3p+2—u ybeauThCsA, YTO OHU TaK:Ke HEBO3MOXKHBI.

31. OTBET: 189.

Pertenue. ITycth Bacs co6past B IepBBIH IeHb X 'PHUOOB, a BO BTOPOi

3 6
JeHb — Yy rpuboB, Torga Maiia cobpaia XUy rpuOOB COOTBETCTBEH-
Ho. [To ycioBUIO % x+y)= %x + g y. Pemras aTo ypaBHeHUe, IOIyYUM
22x 4+ 22y =15x+ 24y < 7x=2y. VI3 ycaoBuA 3aZja4uu ClIeLyeT, YTO
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4ucja X U y HaTypajbHBIE, IPUYEM X KpaTHO 4, a ¥y KpaTHo 5. IlycTb
x =4k, y=>5n,rne keNuneN. Torna 28k =10n < 14k =5n. Tak kak
HO/(14; 5) =1, mony4aeM, yTo k KpaTHO 5, a n kpaTHO 14. Takum 06-
pasom, cpeau Beex (k; n), yZIOBIETBOPAIOIIUX ITONYYEHHOMY PaBEHCTRY,
HaVMeHbIIUMU ABAIOTCA k =5; n = 14. CiegoBarenbHo, x =20; y =70.

O6i11iee KOIUYECTBO TPHOOB: %x + %y =35+154=189.

PasznoxxeHue Ha IpoCTbi€ MHOXHUTE/IN

32. OTBET: 133.

Pemenue. Tak kak 1000 =53 .23, kaxz0e u3 yncen B cBoéM pasio-
JKEHUM Ha MPOCThle MHOXXUTEN MOXeT CoZlep>KaTh TOJMBbKO ABOMKU U TIs-
Tépku. O6a 3TUX MHOXKUTEJA HE MOTYT MPUCYTCTBOBAaTh B PA3JIOKEHUN
O/THOTO YKCJIa, MHAYe OHO OyZeT ZeauTbes Ha 10. 3HAYUT, O/HO M3 YHCeN
paBHo 5°, a zipyroe — 23. Torza ux cymma pasHa 5° + 23 =133,

33. OTBET: Ha AEBATYIO.

Ykasanmue. Tak kak 2007 = 32 - 223, npuuém 223 — IPOCTOe YHCIIO,
pu paznoxeHuu yuciaa 2007! Ha MHOxuUTesH 223 OyzeT B AeBATOMU CTe-
TeHU.

34. OTBET: HeT.

Penrenue. 3ameTuM, YTO BOCEMb IIOCIeA0BATEIbHBIX HATypPaJbHbIX
4Yucesl ZAal0T pa3MdHble OCTAaTKU NpU JAeneHuu Ha 8. CieZjoBaTeNbHO,
cpeny JII0ObIX BOCBMU MOC/IEIOBATETbHBIX HATYPaJIbHBIX YHCET HANAET-
Cs YUCJI0, KOTOPOe AAET IPU AeJIeHUU Ha 8 0CTaToK 4. ITO YUCJIO JeIUT-
cs Ha 4, HO He JIeJIUTCA Ha 8, TO3TOMY B Pa3jioKeHHe 3TOr'0 Yhcjia Ha
MIPOCThle MHOXKUTENU ABOYMKA BXOAUT B YETHOM cTeleHU. CiiejoBaTe/b-
Ho, He3naiika ommubcs.

PasHble 3a7lauH Ha JIeIMMOCTD IIeJIbIX YHcel

35. OTBET: 11.
Pertenue. ITycts v Kapicona nepes ob6egom 6but0 n KoHdeT. Torzaa

nocyie obesja UX OCTANIOCh in a ¢pekeH Bok Haiwia 1 in —1in

1007 37100 60
koH(eT. Tak KaK KOMIUIECTBO KOHPET ZOIKHO OBITD IENBIM YHUCIOM, 11n
JoJDKHO AenuThes Ha 60. [Tockombky uncia 11 u 60 B3auMHO IIPOCThIe, n
JOJDKHO OBITH KpaTHO 60. CyIlecTByeT eIMHCTBEHHOE YHCIIO, AeIAIIeecs
Ha 60 u Mmenbiee 111, — aTo yncio 60. Takum 0o6pasom, n = 60, 3HAUUT,
¢peken Bok Hamwia 11 KoHeT.

36. OTBET: 17.
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Pemenue. OcTaToOK IIpY IeJIEHUU YMCJIa Ha 3 He IIPEBOCXOJUT 2, OCTa-
TOK TIpU JejieHHU Ha 6 He MPEeBOCXOAUT 5, OCTAaTOK MpH JejeHuu Ha 9
He npeBocxoauT 8. Tak Kak cyMMa 3THUX OCTaTKOB paBHa 15=2+5+8,
OHU PaBHBI COOTBETCTBEHHO 2, 5 U 8. 3aZlyMaHHOEe YKCJIO0, YBEJINIEHHOE
Ha 1, genuTcs Ha 3, 6 1 9, 3HAUUT, OHO JAeauTcs U Ha 18. CiezioBaTenbHO,
3asymMaHHoe Martrelt yucio npu gejneHnu Ha 18 gaét ocraTok 17.

37. OTBET: 4 umcia.

Pemtenue. IIprmepoM YETHIPEX YKCE, YAOBIETBOPSIOIINX YCIOBUIO
3ajauu, cayxat uucina 1, 3, 7, 9. [lefictBurensHo, ynciaa 1+34+7=11,
1+3+9=13,14+7+9=17, 3+ 7+9=19 npocrTsle.

[TpeATIoNnoKUM, YTO YAAI0Ch BHIOpATh MATh YHcel. PaccMOTpyUM ocTaTt-
KU 3TUX Yuces Ipu JejleHuu Ha 3. Eciiu cpesiyt ocTaTKOB eCTh TPU OANHA-
KOBBIX, TO CyMMa COOTBETCTBYIOLIUX Yuces Aenutcs Ha 3. Ecim ke Tpéx
OZIMHAKOBBIX OCTATKOB HET, TO Ka)KJbIll M3 ocTaTKoB 1, 2 U 3 Jo/IKeH
TIPUCYTCTBOBATh (MHA4Ye, eCJIM PA3JTUYHBIX OCTAaTKOB BCETO /IBA U KaXK-
[bI BCTpevaeTcs: He GOJbIlle ABYX pas, BCEro UxX He 6ojiee YETHIPEX).
Haiizém ozHo umcio, garoinee octaTok 0, oZHO YHCJIO, AAOIIee OCTa-
TOK 1, ¥ OZHO 4uciIOo, Aawllee ocTtaTok 2. MIx cymma genutca Ha 3. Ta-
KUM 00pa3oM, U3 MATH HaTypaJbHbIX YHCE BCEr/la MOXXHO BBIOpATh TPH,
CyMMa KOTODBIX AeauTca Ha 3. [Ipy sToM OHa He paBHa 3, Tak Kak Bce
YyHca pa3jinyHbl. 3HAYUT, UX CyMMa — COCTaBHOE YHCJIO.

38. OTBET: 2.

Pemenue. meeMm n? + 2n = (n+ 1)? — 1. Cnegosatenbho, (n + 1)2
OKaHYMBaeTcs Ha 5, T. e. u camo uucio (n+ 1) okaHumBaeTcs Ha 5. Jlo-
KakeM, UTO eCJIM HaTypaJibHOe YHCJIO p OKaHUYMBaeTcs Ha 5, To ero KBa/-
par okaHunBaeTcs Ha 25. JleficTBUTENbHO,

p? = (10k +5)? = 100k? + 100k + 25 = (k?+k) - 100 + 25.

U3 gokasa”Horo ciegyet, 9to (n + 1)? oxaHuMBaeTcs Ha 25, 3HAYUT,
n? 4+ 2n okaHYMBaeTcA Ha 24.

39. OTBET: Bce HaTypajbHble yucia, kpome 1, 2, 3, 4 u 6.

Penrenue. PaccMoTpyM cHavajia HeuéTHble yuciaa. O4eBUAHO, YTO
yucna 1 v 3 yka3aHHBIM CIIOCOO0M MpeACTaBUTh Helb3s. ITycTh N HeuéT-
Hoeu N = 5. Torma N =2k + 1=k + (k+ 1), rae k — HaTypaJbHOE YUCJIO
u k > 2. Tak Kak Jro6ble JiBa MOC/IeJ0BaTEIbHBIX HATYPaIbHbIX YHCIIA
B3aMMHO IIPOCTHI, BCe YKa3aHHble N yZIOBJIETBOPSIOT YCIOBUIO.

PaccmoTpuM 4éTHBIE uncia. HemocpeacTBEHHOMN IIPOBEPKOM yOexK-
Jlaemcs, 4To yucia 2, 4 u 6 Henb3d MpPeJCTAaBUTh B YKAa3aHHOM BHJE.
OcrTanbHble YETHBIE YMC/IA MOXKHO Pa3bUTh Ha [Be IPYIIIH: YKcia, Kpat-
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Hble 4, T. e. N =4k, v uncia, He KpaTHble 4, T. e. N =4k + 2 (k HaTypasb-
"Hoe u k = 2).
B nnepsom ciyyae

N =4k = 2k+1)+(2k-1),

IPUYEM
HOZA(2k+1;2k—1) = HOA(2k—1;2) = 1.

Bo BTOpOM Cilyuyae
N=4k+2=(2k+3)+(2k—-1),

IPUYEM
HOZ(2k+3;2k —1) = HOA(2k—1;4) = 1.

JIsl HeuémHwlx uucesl HAQUUHASL ¢ 5 803MO0JcHO makaice U Opyzoe npeo-
cmasietue, y0ogiemaeopsiiolee ycaosuio: npu k = 2 umeem N =2k +1=
=24+ (2k—-1).

40. OTBET: Ha

Pemtenue. 1. /lokaxkeM, 94TO cpeZii MHOXKUTeJIEH, BXOASAIIUX B A, HET
eauHUL. [TycTh 3TO He Tak, TOrJa B IpeAcTaBaeHuu yuciaa 2011 B Buge
CYMMBI MOXKHO ZIBa cjlaraeMbIX 1 ¥ a 3aMeHUThb Ha OAHO ciaraemoe 14 a
U IIpOM3BeZieHHe MPU 3TOM YBEJIUYUTCA, TaK Kak 1 +a>1-a.

2. JlokakeM, 4TO CpeJu MHOXXHUTeNIEH, BXOAAIIMNX B A, HET HaTypasb-
HBIX YHCeJl, OOMbIINX YeTHIPEX. JIeiCTBUTENBHO, €CIU d = 5, TO

3669

20—9>0 < a<3(a—3),

T. €., 3aMEHUB cJlaraeMoe a Ha [iBa cjaaraeMbelx a — 3 U 3, MOXXHO COXpa-
HUTb CYMMY U IIPU 3TOM YBEJINYUTD IPOH3BeJeHNe.

3. Eciu 3amMeHUTDh 4ucIo 4 Ha /Be ABOMKHW, TO HU CyMMa, HU IIpoO-
usBefieHre He usMeHATcA. ClefoBaTeIbHO, MOXXHO CUUTATh, YTO Cpe-
IV MHO)XUTENIEH, BXOAAIUX B A, YeTBEPOK Takke HeT. TakuM ob6pa3oM,
B IIPOM3BEJIeHUU A BCTPEYaloTCA TOIbKO MHOXUTENIHU 2 U 3 (C KaKUMU-
TO IIOKa3aTeJIIMH CTEIIeHEH).

4. TIBoek MOXXeT OBbITh He 6ojee AByX, Tak Kak 2+ 2+ 2 =3+ 3, Ho
2% < 32, 3nauuT, Npy 3aMeHe TPEX ABOEK Ha JBe TPOMKU CyMMa He U3-
MEHUTCs, a IPOU3BEJEeHUE YBEIUINTCA.

5. Yucna 2011 n 2009 =2011 — 2 He KpaTHHI TpEM, a yncio 2007 =
=2011 — 2 — 2 xkpaTHO TpéM. Ciie0BaTeNbHO, YUCJIO A COAEPKUT POBHO
JBe ABOHKU. TakuM o6pasoM, A= 22.3669,
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JIuHeitHass GyHKIUA U JTUHEHHbIE YpaBHEHUS

41. OTBET: Hanpumep, y = 1x+20, y=2x+19, ..., y=10x + 11
wm y=1x+2, y=3x+4, ..., y=19x + 20. B nepgom cryuae 2padux
Kaxcdotl gyHxyuu npotidém uepez mouxy (1;21), a 8o smopom ciyuae —
yepe3 mouky (—1; 1).

42. OTBET: MOXET.

Pentenue. 13 ycnoBus 3aZjavuu cienyeT, YTo TeMieparypa mo dapeH-
TelTy BBIpa)KaeTcs Yepe3 TeMIlepaTypy 1o LIeIbCcrio CaeayroIuM obpa-
3om: T =1,8T; +32°. Ecqu T =T, T0 0,87 +32=0, T.e. T, =—40.

KopeHb ypasHeHUsL MONCHO U He HaxXo0ums. /[ocmamouHo 3amemums,
umo 2paguxu AUHeTHbIX YHKYUIL ¢ PAZAUUHBIMU Y2J108bLMU KOIPPuLU-
eHmMamu nepecekaromcsi.

KBagparumunasa GyHKIMA U KBaJpaTHbIe YPaBHEHUS

43. OTBET: 3TU 4uCjla paBHHL.

Pemtenue. Tak Kak rpadyku MpoxoAAT Yepe3 Touky (1; 1), momyya-
eM,4yto 1=14a+bul=1+c+d,T.e.a=—b u c=—d. CiregoBaTeb-
Ho, a® = —b° u d® = c®. CxrazpBas st paBencTBa, momyunm a® +d® =
=c—p°.

44. OTBET: He MOXeT.

Ykasanue. OprHaTa BepIIMHEI Tapabombl paBHa —a® —a — 1 <O0.

45. OTBET: 4.

Pemtenue. Ilycth X; ¥ X, — KOPHU ZAaHHOTO TpéxwieHa (Xx; < X,). M3
YCJIOBUSA CIEAYET, UTO Xy — X7 = 2. ITOCKOIBKY

_ —b+vD _-b—VD
Xg="7% 5 1= "5
THosy4aeM, 4To X, — x; = VD, oTkyza D =4.

46. OTBET: 2 KOpHA.

Pemenue. ITycts f(x) = ax?+ bx + c. Yenosue |a + c| = |b| o3Hauaer,
yto f(—1)=a—b+c=0wm f(1) =a+ b+ c=0. ITo Teopeme Bueta
HaXOZAUM BTOPOU KOPEeHb: —2 WIn 2 COOTBeTCTBeHHO. KOpHU coBIazaTh
He MOTYT, TaK KaK a 7 cC.

47. PemieHue. ITycTh JaHHadA MpsiMas 3aJjaHa ypaBHeHUEeM y = kx + b.
Tak kak Touka A(x3; 0) IpyUHAZIEKUT 3TON IPAMOM, UMeeM

0=kx;+b < b= —kx,.

TakuMm o6pa3oM, ypaBHeHHe ZAHHOH MPSMOM IpUMeT Buz, ¥ = k (x — X3).
V3 ycioBUA 3aZiauyl TaKXKe CJIEAYET, YTO YUCIA X1 U Xy ABJAIOTCSI KOPHSI-
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MU ypaBHEHUA
x? =k(x—x3) & x*—kx+kx;=0.
Torga, ucnonb3ysa TepeMmy Buera, momyaum
xll—l-xl2 = % = kae, = xlg’ YTO U TpebOBaIOCH.

48. Peurenue. JlomyctuMm, 4To a # 0. Torza JaHHOE ypaBHEHUE SIB-
JigeTcda KBaZpaTHBIM, €ro JUCKpUMUHAHT D =9 —4pa. PaccmoTpuM zABa
ciryJas.

1. Eciv a >0, To 1ipu p > % BBINOJIHAETCA HepaBeHCTBO D <0, T. e.
HalZyTcA MONOXKWTeIbHble 3HAaUeHUsA p, NpHU KOTOPHIX ypaBHeHHE He
UMeeT KOpHei.

2. Ecnu a < 0, To mpu Jit060M p > O BBITIOTHAETCA HepaBeHCTBO D > 0,
HO MpOU3Be/ileHNe KOpHEl ypaBHeHUs OyZeT paBHO % <0 (o Teopeme
Buera). CrefoBaTenbHO, KOPHU YpaBHEHUs UMeEIOT pa3Hble 3HaKH, T. €.
OJIVH 13 HUX OTPUILIATeNbHBIN.

Tak KaKk HU OAWH U3 pa300paHHBIX C/Iy4aeB HE YAOBIETBOPSET YCJIO-
BUIO 3371a4H, OCTaeTcA MPUHATH, 9To a = 0. Torza zaHHOe ypaBHEHUe ABJIA-
eTCs TMHEMHBIM U ero eIMHCTBEHHBIN KOpeHb X = % > 0 mmpu Jiro6oM p > 0.

49. OTBET: 45°.

Pemrenue. I'padprkoM AaHHOU GYHKIMM ABIseTcs mapabosia, «BeT-
BU» KOTOPO¥ HampasjieHbl BBepx (cM. puc.l a, 6). [TycTb x; =1 U x5 —
abCIycchl TOUEK TepeceveHus rpaduka ¢ Ochbio X.

y

y=x*+ax+b

C ‘ 5 A(1;0) X

0)

Puc. 1
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Tak kak y (0) =b, umeem B(0; b). CregoBarenbho, OC = |x,|, OB=|b|.
TpeyronpHuk CBO NIpAMOYTONBHBIH, Cle0BaTeIbHO,

_0C_X
tg ZCBO = 0B = b’
TaK KaK 4ucia X, U b ogHoro 3Haka. [To Teopeme BueTa Xx; - X, =b, 3Ha-
yuT, tg ZCBO =1. Takum obpasom, ZCBO =45°.

ypaBHEHI/IH BBICIHTHX ITOPAAKOB 1 UPppAllUOHAJIbHbIE YPABHEHUA

50. OTBET: l.
a

Pemenue. ITycTh oL — KOpeHb ypaBHeHHsA x° +1=2004x. Toraa a> +

4+ 1=2004a, npuuém a # 0. CrezoBaTenbHo, 1+ % = 22(2)4, a 3HA4MuT,

% — KOpeHb ypaBHeHMs x° + 1= 2004x2.
51. OtBET: —1,5.
Pemrenue. Bocmonb3yeMmcs GopMysioi

a'—b"=(a-b)(@ b+a" b+ ...+ a?b 2 +ab™ ),

CIIpaBeJINBOM MPHU BCeX HATypasJbHBIX N. B HamieMm ciaydae a =x + 1,
b=x+2,n=100.

Tak KaK a #b u b —a =1, UcxoqHOe ypaBHEHVE PABHOCUIBHO YpaB-
Heruo (x +1)1° - (x+2)1°=0 < |x+1|=|x+2| & x=-1,5.

52. OTBET: x=-8.

Penrenmue. IlycThb

a=vx2-16, b=1x%+2x,

a’+b?
2

npeo6pasoBanus nmoixyuuM a® + b? =2ab u (a — b)? = 0. Takum o6pa-
30M, MCXOZ[HOE YpaBHEeHHe PaBHOCIIBHO ypaBHeHuo X2 — 16 = x? + 2x,

OTKyZa x = —8.

tToria a+b=2 . CregoBarenbHo, (a + b)? =2(a? + b?). Iocie

Jloka3aTejabCTBO HEpaBE€HCTB

53. Pemrenune. I1o HEpaBeHCTBY MeX/Y CpeJHUM apupMeTUIECKUM
U CpeIHUM reoMeTprUuecKuM (711 Tpéx uymcen) 2+x=1+14+x=3 %/f
AnanornyHo 2+y=33/yu2+z2=3 ¥/z. OcTanoch IepeMHOKHUTD 3TH
TPH HepaBEHCTBA IMOWIEHHO U HCIOIb30BaTh TOT GAKT, YTO Xyz = 1.

54. Pemienue. /13 ycinoBusda 3agavuu ciaefyet, 4To x=1+p, y=1—p,
rie —1 < p < 1. [logcTaBuB 5TH BBIpQ)KEHHUA B JIEBYIO YacTb HepaBeH-
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CTBa, IMOJIyYHUM

1+p)*-A-p)* (A+p)*+ 1 —p)?) = A-p**- 2+2p*) =
=2-(1-pH-(1-p",
9TO He NPEBOCXOAUT 2, TaK KaK HeoTpHUIlaTelbHble MHOXUTENH 1 — p?
u 1 - p* ne npesocxozar 1.
Tpuronomerpusa

55. OTBET: x=0, y = % + mn, rae n€Z.

PeleHuye. 3amuiueM BTOpOe ypaBHEHHeE B BHZE cOsX = 2.cos2y + 1.
Torza seBas 4acTh He MPEBOCXOAUT eANHUIIBI, a IPABAsi YaCTh He MEHb-
e eaAMHULIBL. CieZj0BaTeIbHO, PABEHCTBO BO3MOXKHO TOT/A U TOIBKO TO-
raa, korga cos y =0 u cosx = 1. 3Hauur, |sin y|=1, u u3 mepBoro ypas-
HeHud ciezayet, yTo x =0.

56. OTBET: O.

Pemenne. imeem

sin2010° = sin(5-360° + 180° +30°) = —sin30° = —0,5;
ctg2010° = ctg(11-180° +30°) = ctg30° = v/3.
CiegoBaTebHO,

(2 —25in2010°)1+512010° _ ¢1g2010° = (24 1)'7%° —3%° = 0.

57. OTBET: 0,5.
Pewenmue. Vcnonb3ysa TeopeMy Buerta, ITomydyuMm, 4To

sina+cosa =2 & isin(}t—l—icosm=1 =

V2 V2
. T T T
= Sm(""’Z) =1 < x+Z:§+2nk, keZ

=3 x=%+2frck, k e Z.

. 1 . 1
CrefoBaTenbHO, Sin oL =cos o = 75 Taxkum obpaszom, ¢ =sina - cos o = 3
2 1
Hado y6edumscst 8 mom, umo ypasHeHue x> — /2x + 5 = 0 umeem
KOpHU. Omo delicmaumensHO Max, NOCKOAbKY e20 OuckpumuHanm D =0
(0sa cosnadaroujux KOpHs).

58. OTBET: S

30
N4’ 6oJiblIIe.
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PerteHue. PaccMOTPUM YacTHOE JJAHHBIX YHCE U TpeobpasyeMm ero,
UCIONB3ysd GopMyIty sina sin 3 = %(cos(a —B) —cos(a+p)):
sinl1®° sin3° _ sinl1°-sin4® _ cos3°—cos5°
sin2° ° sin4° = sin2°-sin3° ~ cos1° —cos5°
TaK Kak cos1° > cos3° > cos3° > 0 (byHKUMS y = cosx yObIBaeT Ha
[0; 90°]). YuuThiBast, YTO AaHHBIE YKCIA TOMOKUTEIbHEIE, TIOTYIUM, YTO
sinl®° _sin3°
sin2° " sin4°’

59. OTBET: x = —% + 2wk, x = % + 2mm, x = 5% + 2mn, roe
m,n, k eZ.

Pemenue. ITyctb f(t) =t + t> + 2008t°. OTa GyHKIUA BO3pacTaer,
TaK KaK SBJSETCA CyMMOM TPEX Bo3pacTaronux GyHKITUH, CIeJ0BaTENb-
Ho, ypaBHenue f(a) = f(b) paBHOCWIbHO ypaBHeHHIO a =b. Takum 06-
pasom, sin x = cos 2x. Pelliasg 3T0 ypaBHEHHE, TIOTyIYUM

<1,

2sinx+sinx—1=0 < sinx=-1 wm sinx= %

60. OTBET: OZHO.

Pemenue. 3aMeTHM, U4TO BCe WIEHHI NTOCIeA0BaTeIbHOCTY HauMHasA
¢ cos 1000° paBHBI MeXXAy COO0¥, TaK Kak pa3HOCTh MeXAY HUMH KpaTHa
360°. JleiicTBUTENILHO, pasHocTh 10" — 10" =10"-9 npu n > 4 kparHa
9000, a crezoBaTenbHO, kpaTHa U 360. HemocpeacTBeHHOU TpOBEpKOM
ybexkgaeMcs, 4To

cos1°>0, cos1l0°>0, cosl00° <O,
c0s 1000° = cos(—80°) = cos80° > 0.

Takum o6pasoM, cpeau rmepBbix 100 WieHOB IOCIeI0BaTENbHOCTH OTPH-
LaTeJIbHOE YHCJIO OJHO.

61. OTBET: { %} U{mn:n&€Z}.

Pemenue. U3 Toro, yto PpyHknma y = 2' BospacTaer, CeAyeT, 4To

1) ecsu sinx > 0, o 25X — 1> 0; eciu sinx < 0, To 25" —1 < 0;

2) ecmu x3—2>0, 10 25 —4>0; eciu x3 —2<0, To 2* —4<0.

Taxum o6pasom, ecan (x3 —2)(259% — 1) >0, o (2°° — 4) sinx > 0;
e (x® — 2)(250% — 1) <0, To (2° —4)sinx <0, T. e. 3HAKK BHIPaAKeE-
Huit (x3 —2)(2"* — 1) u (2°° — 4) sinx coBmazaor. [I03TOMy KaxKz0e
cylaraeMoe B JIEBOM YacTH ypaBHEHUA JO/KHO 06paIarbes B HyJIb, T. €.
ZlaHHOE ypaBHEHHe PAaBHOCHILHO COBOKYITHOCTH: X° = 2 WH sinx = 0.

62. PemnreHue. /lokakeM cHavajaa BCIOMOTATEIbHOE YTBEPXKAEHUE:
ecnu a, 3 ¥ Y — YIVIBI IPOU3BOJIBHOT'O TPEYTONIbHUKA, TO

cos? o+ cos? B+ cos? y + 2 cosacos P cosy = 1.
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JlelicTBuTenbHO, ¥ = 180° — (o + f3), ciiejoBaTeNBHO,
cos® a+cos? B+ cos® Y +2cosacosBcosy — 1 =
= cos? a+cos2[5+cosz(a+[5) —2cosacosfcos(a+p)—1=

_ 1+C032q+ 1+cos2f
- 2 2

= w +cos?(a + B) — (cos(a+PB) + cos(a —f)) cos(a+f) =

= cos(a + ) cos(a —f) + cos?(a+ B) — cos?(a+ B) —
—cos(a—f) cos(a+p) =0.

—1+cos®(a+p) —2cosa cos P cos(a+B) =

Tak Kak JaHHBIE YIVIBI OCTPBIE, U3 0Ka3aHHOT'O YTBEPKAEHUS ClIe/y-
€T, YTO
2 2 2, —
cos“a+cos“f+cos®y =1—2cosacosfcosy < 1,

TIO3TOMY
sin? o+ sin® B +sin? y = 3 — (cos® a +cos? B +cos® y) > 2.
Tak KaK /I TI060ro yIvia X TpeyrolbHHUKA sin x > sin? X, Ioydaem, 4To

sino +sinP +siny > sin? a+sin?p +sin®y > 2, uTo M TPe6OBAIOCE.

Ob6mue cBoiicTBa GyHKIMI U GYHKINOHAIBHBIE COOTHOLIIEHUS

63. OTBET: HeT.

Pemenue. ITycts f(x) =2 — x3. DTa ¢yHKIMA HempephiBHA Ha R.
Kpowme Toro, f(0)=1>0, f(2)=—8<0, f(10) =1024 — 1000 > 0. Cie-
JIOBaTeJIbHO, Ha KaXKJoM u3 oTpe3koB [0; 2] u [2; 10] dyukiua f(x)
UMeeT XOTs 6bI ONH KOpeHb. 3HAYUT, TpapUKK JaHHBIX QYHKIMN HMe-
10T He MeHee JIByX TOYeK MepeceyeHus.

64. OTBET: BepHO.

Pentenue. [Ipu x =0 noiay4um, 94To

FO-FO*> 5 & (FON*—f0)+5 <0 <

o (f(O)—%)2<O e fO)=1.

Ananoryaso npu x = 1 mmeem f (1) — (f(1))% > % S f(D)= % Tak Kak
HelpepbiBHAA QYHKIMA IPUHUMAaeT OJUHAKOBbIE 3HAUYEHMS Ha KOHIIAX
otpe3ka [0; 1], BHyTpu 5TOTO OTpe3Ka eCTh XOTS ObI 0ZfHA TOYKA MaKCH-
MyMa WIH TOYKA MUHAMYMa.

1
Ommemum, umo ecau f(x) = 5 Vxe€[0; 1], mo mobas mouka 3mozo
ompe3skda A8JISeMcs MouKoll akcmpemymd.
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65. OTBET: 4052 169.

PemnreHue. 3amnuiireM yciaoBue 3agauu B Buge f(x+1) — f(x)=2x+3.
IMoacTtaBuM BMecTo X ymcaa 0,1, 2, ...,2011. TToayuum f(1) — f(0) =
=2:-0+3, f(2)—f(1)=2-1+3, ..., f(2012) — f(2011)=2-2011+3.
CJIO}KMM TIOJTy9eHHbIE PaBEHCTBA ITOWIEHHO:

£(2012) — f(0) = 2- (1 +2+...+2011) +3-2012.
YuuTeIBas, 4TO
2012-2011

14+2+..42011 = =5,

IIOJIy4YruM, 4TO

£(2012) = 142011-2012+3-2012 = 1+2-2012+20122 =
= 2013% = 4052 169.

66. OTBET: —1.
Pemenue. IIpu y =1 ganHoe paBeHCTBO nmpuMeT By, f (x) = f(x) +

+ f (1), cnegoBarenbHo, f (1) =0. ITyctb x =2007, y = TOrZa

1
2007’
f) =£2007) +f (5557 ), Te. F2007) = —f (5557 ) = 1.

67. OTBET: f(x)=x2+5x+1.

Pentenue. IlycTh t =2x+ 1, Torza x = % CiemoBaresbHO,
-1° 1)

+14- —+7_
=(t-D*+7(t-1D+7=t>+5t+1.

f =

68. OTBET: T =6.

Pewuenmue. V3 nepBoro ycjioBus CileAyeT, YTO

gx+6)=f(x+6)—(x+6) < f(x+3)+3—x—6=
=f(x+3)-x+3) < f(X)+3—x—3=g(x).

Us BTOPOTI'O yC/IOBUA CIEAYET, YTO

gx+6) = f(x+6)—(x+6) > f(x+H+2—x—6=
=flx4+D—(x+4) = f(x+2)+2—-x—-42= f(x) —x = g(x).

Takum o6pasom, s J060r0 X OZHOBPEMEHHO BHITIONHAIOTCS JBa
yenoBusi: g(x+6) < g(x) u g(x+6) = g(x), 3Hauur, g(x+6) =g(x),T. e.
¢byukumsa g(x) nepuoandeckas ¢ nepuogom T = 6.

Memodom «om npomueH020» MONCHO 00KA3AMb, UMO HALIOeHHbLIL ne-
pUOO 8/151eMCSL HAUMEHBIUUM NOJOHCUMENLHBIM.
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Kom6uHaTopHas anredpa

69. OTBET: 20 wiu 1.
PenieHue. 3aMeTHM, YTO MOIJI CTEPETh KaK HaWMeHbIIIee U3 3aIlu-
CaHHBIX YUCEJ, TaK U Haubosblee. JIeHCTBUTETHHO, B IIEPBOM CIydae

2420 19.19=11,

cpenHee apudMeTHIECKOE OCTABILIMXCS YUCET PABHO

2
a BO BTOPOM CJIy4ae OHO PaBHO ! +219 -19:19=10. [Ipu cTupaHuu Jto-

60ro ZIpyroro yucia cpefHee apudMeTHUIECKOe OCTABIIUXCA YUCeNn 6y-
neT 6osbire 10, HO MeHbIlle 11, T. e. He GyzeT HeabiM. TAKUM 06pa3oM,
HUKaKoe Jpyroe YKUcjao He MOIVIO OKa3aThCA CTEPTHIM.

70. OTBET: 17 KM.

Pentenue. ITycTh Ha KOJbIIEBOU ZIOpOTE 2n CTOMIGOB. BHIUUCINM CyM-
My PacCcTOSHUI OT CMHETO CcTojI6a ZI0 BCEX OCTATbHBIX:

2042+...+(n—1)+n=nn—-1)+n =n? xkm.

CiegoBaTebHO, n? > 2008. Tak Kak paccTossHUE OT CHHEro CTojI6a 70
KEJITOTO He IIPeBOCXOAUT 1, TToMydaeM, 9To n2 —n <2008, T.e. n(n— 1) <
< 2008. 3ameTm, uTO 442 < 44 - 45 < 2008 < 452 < 45 - 46. [TosTOMY
eZIMHCTBEHHOE HaTypaJbHOE YKCJIO, VAOBJIETBOPsIOIlee 060MM Hepa-
BeHcTBaM, — 2To n =45. Toraa n?= 2025, a paccTosiHUE OT CUHETO CTOJ-
6a 710 >xénxtoro paBHo 2025 — 2008 =17 kM.

l'eomeTpusa
HarnaaHas v KOMOMHATOPHAsA reOMeTpUs

71. OTBET: cM. puc. 2.

Y

[d]g

Puc. 2
72. OTBET: HaIpuMep, CM. puc. 3 a win puc. 3 6.

Puc. 3
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73. OTBET: cM. puc.4 (uemsipe mouku 8 gepuluHax E
keadpama u ewé 08e MOUKU 8 8ePUUUHAX PABHOCMOPOH-
HUX MpeY20/IbHUKO8).

74. OTBET: IPSAMOYTOIBHEIH C yrioM 30°. A B

Pemenne. Eciu B TakoM TpeyrolbHUKE POBECTH F
MeJMiaHy K TUIIOTEHY3€e, TO OH pa300bETCs Ha TYIIOYTOJIb-
HBIM paBHOOE/PEHHBIN M OCTPOYTONBHBINA PABHOCTOPOH- | C
HUU TPeyroabHUKU. [IpU 3TOM HUCXOAHBIM TPEYTONbHUK
ABJIAETCA IPSAMOYTOJIBHBIM U Pa3HOCTOPOHHUM. Puc. 4

75. Yxkaszanue. MoXXHO HapUCOBaTh 4 pasHLIX MaplIpyTa.

76. Pemienue. Kaxxzas yacTh O6yZeT COCTOATh U3 OJHOTO U3 MPUKJIIE-
€HHBIX KyOOB U TPaBWIHHOU YETHIPEXYTOJBHOM MUPaMUZBI, BEPUIMHA
KOTOPOM B IEHTPe UCXOZHOTO Kyba, a OCHOBAHME — OZHA U3 €r0 I'PaHe.

77. OTBET: HeJb34.

Pewuenmue. [IpeAnosoxumM, 4To 3TO BO3SMOXKHO U CyMMa BEKTOPOB IIpU
HEKOTOPOM PacCIIOJIOKEHUN CTPEJIOK paBHA 0. Torza IIPOEKUYA CyMMEBI I10-
JIYYUBLIVXCS BEKTOPOB Ha JIIOOYIO IPSAMYIO ZIOJDKHA TaKXKe PaBHATBHCSA 0.
CrpoelpyeM e€ Ha IPSMYIO M, COAEPKAIIYI0 KaKylo-HUOYAb BHICOTY TET-
paszpa. [TpoeKnysa cyMMbl BEKTOPOB OCHOBAHUSA Ha m OyzeT paBHA 0, Tax
KaK 3TH BEKTOPBI JIeXaT B IUIOCKOCTH, IIepIeH/IMKY/IAPHON m, a IPOeKIua
TPEX OCTaJbHBIX Ha M He paBHA 0. CrrefoBaTenbHo, IIpY JIFOOOM PacIoso-
JK€HUHW CTPEJIOK CYMMa BCEX IIeCTH BEKTOPOB HE paBHA 0.

78. OTBET: MOXeT.

YkasaHue. Y BHelllHel TMpaMuzbl TpU BepiuHbl A, B 1 C Hazjo pac-
TTOJIOXKUTD «OJIU3KO» IPYT OT APYyTa, a YeTBEPTYIO BEPUINHY D — «IaIeKo»
OT HUX. Y BHYTPEeHHEU MupaMu/ibl BEPIIUHHL A; ¥ B; HaZI0 PacIoIOXKUTh
pAazoMm ¢ BepmnHaMu A, B u C, a BepuinHbl C; 1 D; — pAZOM C BepIlU-
Hoit D (cMm. puc. 5).

Puc. 5

IIpocTasa mianumMeTpua
79. OTBET: He MOXeT.

Pemrenue. TIpeAmnonoxkuM, 4To Tpebyemas KOHCTPYKIMS ITOCTpoe-
Ha (cM. puc.6). PaccmoTpum TpeyronbHuk ABE: BD —ero meauasa.
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Ecimu ZABD = /DBE, To BD saBiseTcsa Takxe U Ouc- B
CEKTPUCON 3TOro TpeyrosbHUKa, Mo3ToMy AABE
paBHOGepeHHBIH ¢ ocHOBaHueM AE, a BD — ero BbI-
coTa. AHaJIOTUYHO BE — BBICOTa paBHOOEAPEHHOTO
TpeyroiabHrka DBC. TakuMm o6pa3oM, W3 TOYKU B
OIYIIEHO /iBa PA3INYHBIX NNEPIEHAUKYIApa Ha IpA-
Myto AC, 4TO IIPOTUBOPEUUT TeopeMe O eUHCTBEH-
HOCTH IIepIeHANKY/IApa K IPAMOM.

80. OTBET: 110°.

Pentenue. IIpognum Meauany BM 3a Touky M Ha €€ JJHUHY U MIONY-
yuM Touky D (cMm. puc.7). Tak kak AB=2BM, nony4aeMm, uto AB=BD,
T.e. TpeyroibHUK ABD paBHOOGempeHubii. CiemoBareiabHo, /BAD =
=/BDA=(180°—-40°):2="70°".

Puc. 6

B

409

D
Puc. 7

YeTbipéxyronbHUK ABCD fBfAeTcA napaaieaorpaMMoM, TaK Kak ero
JVaroHaj Iy TOYKOMH IlepecedeHUst ZeaATcsa momonaMm. 3HauuT, ZCBD =
=/ADB=70°. Torna ZABC=/ABD + ZCBD =110°.

81. OTBET: BK : PM =2.

Pentenue. IIpoBeaém dyepe3 Touky M mpamyro, napasienbHyio CK,
KoTopas mepecedéT AB B Touke D (cM. puc. 8). Torza BD =KD (1o Teo-

Cc

Puc. 8
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peme Paneca). Kpome toro, ZMDA = /PKA = /KPA = /ZDMA, 3Hauwur,

AD =AM. YuuthiBad, 4to AK = AP, nonyuuMm PM =KD = %BK .
82. OTBET: 72°. B c
Pentenue. Ilyctb ABCD — fanHaa Tpaneuusd, AD u |
BC — eé ocuoBanus (AD >BC), ABLAD. Torga CD > AB ‘
u ZADC —¥CKOMBIN ocTphiii yrom (cM. puc.9). IlycTb XM
M — cepenuna CD, Ttorga M JeXWT Ha cpefHel JUHUU A
Tpamneluy, KoTopas ABsAeTCs CepelUHHbIM TepIeHANKY- | 2\
JIIpOM K cTOpoHe AB, nostoMy AM = MB. Tak Kak Tpe- A b
yronbHUK BCM paBHOGeApeHHEIH, a yron BCM Tymioi,
nonyyuM, 4yto BC = CM = MD. Tpeyronpauk AMD pas-

HOGeapeHHbIN U AD > BC, cinefoBaTenbHo, AD =AM.
[Mycts ZADM = ZAMD = a, Torga

Puc. 9

/BCM =180° —a; /BMC = /MBC = 0,50;
/ABM = /BAM = 90° —0,50; ZAMB = q.

Taxum obpasom, a + o + 0,50 =180°, 3HauuT, o =72°.

83. Pemenwue. [TpozomkuM 60KOBBIE CTOPOHBI AB u DC 70 uXx Ie-
peceuenus B Touke M (cm. puc.10). Torga BC — cpeaHAa JUHUA Tpe-
yronpHuka AMD (tak kak BC || AD u BC = 0,5AD), a EC —menuaHa
NIPAMOYTOJIBHOTO TpeyrosibHUukKa MED, ipoBejéHHAA K TUIIOTEHY3€e, Cle-
noBarebHo, CE = MC =CD, 4To u Tpe60oBaIoCh.

Puc. 10

84. OTBET: 2:1.

Pentenue. I[Iyctb O — TOUKa IepecedeHUs JUaroHajiel mapasieso-
rpamma. U3 ycioBus 3azaum ciexpyet, uto AB = AO = OC = CD (cm.
puc.11). Tak kak ZKDB = /BDA = /DBK, nony4daem, uro BK = KD,
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B ) K C

Puc. 11

nostomy MeanaHa KO tpeyronbHuka BKD siByisieTcst ero BeICOTOU. Tak
kak OC = CD, mezuana CQ TpeyronbHruka OCD Takke SBJIAETCA €ro
BeIcOTOM. Takum o6pasom, CQ || KO, Toraa mo Teopeme O IMIPOIMOPIIHU-
OHAJBHBIX OTpe3Kax (wiu u3 nodobus mpeyzoavHukoe BOK u BQC)
nonayyum, uyto BK: KC=B0O:0Q=2:1.

85. OTBET: ZCBF =45°.

Pemenue. B yeThipéxyronbuuke BCFE nmeem /BCF = /BEF =90°
(cm. puc.12), cieoBaTeNbHO, OKOJIO HEr0 MOXKHO OIIMCaTh OKPY>KHOCTb.
Torma ZCBF = ZCEF (BmucaHHBIE YIJIBI, ONMUPAIOIINECA HA OAHY AY-
ry). B paBHOGepeHHOM IIPSIMOYTOJbHOM TpeyroibHUKe ADE uMeeM
/DEC =45°, cnegoBarenbuo, Z/CEF =90° — /DEC =45°= /CBF.

86. OTBET: 1.

Pentenue. Ilycte ABCD —paHHad Tpamelus: @
AD=2; AB=BC=CD=1u O —cepeguda AD (cMm.
puc.13). Torna ABCO u DCBO —mnapannenorpam- A 1 O 1 D
mbl, 3HauuT, OC =AB =1 u OB=CD = 1. Cneno-
BaTeJIbHO, Touka O yzasneHa oT Touek A, B, C u D

Ha PacCTOSTHUE 1, T. €. OHA ABISETCA EHTPOM OKPY>KHOCTH, OTIMCAHHOM
OKOJIO Tparelyy.

Puc. 13
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JlaHHas mpaneyus A8.,11eMmMcsl NOJI0BUHOU NPABUILHOZ0 WeCUY201b-
HUKA O CMOPOHOIL 1, 8NUCAHHO20 8 OKPYHCHOCMb paduyca 1.

87. Pemrenue. [Iycte ABC — ZaHHBIH Tpey- C
rofbHUK, ZB=a, ZA=120°+ a (cM. puc.14).
Torga /C = 60° — 2a. Ecmu CL — GuccekTprca
JAHHOT'O TPEYTOJbHUKA, TO

ZCLA = ZLCB+ ZLBC = (30° —a) +a = 30°.

A H

[TIycte CH — BBICOTaA TpeyroibHuKa ABC, TOrZa Puc. 14

B IIPAMOYTOJIBHOM TpeyronbHuKe CLH kateT CH, ne)xamuii IpoTHUB yTia
30°, B ;Ba pa3a MeHblIle, YeM rumnoreHysa CL.

88. OTBET: OCTpbIe YIVIBI TPAlelNH U poMba PaBHEL

Pemenne. Tak KaKk B MHOTOYT'OJIBHUK MOXXHO BIIMCAaTh OKPYKHOCTb,
€ro IUIOMAAb BEYUCIAeTcs o dopmyrne S=p -r (Ipou3BeseHUe IIOIY-
IlepuMeTpa Ha paguyc oKpyxxHocTH). OTciofa ciefyeT, YTO IepUuMeTpEl
poMba ¥ OKPYKHOCTH paBHBL. KpoMe TOro, B OITUCAHHOM Y€ ThIPEXYTOMb-
HHUKe CyMMBI IPOTUBOIIOJIOXKHBIX CTOPOH PaBHEI APYT APYTY, U, TaK Kak
Tpamenus paBHOOeApeHHas, CTOpoHa pomba paBHa GOKOBOI CTOpOHe
Tpanenyu. [IycTh UX AJIMHA paBHA d, ¥ IYCTh O U [} — OCTPBIE YITIBI TPa-
menuu u pomba. [1ocKoIbKy BHICOTH poMba U Tpameluy paBHbI 2r, TI0-

. a . a
Jy4aem, 4To sina =5 ¥ sin B= o7+ OTH YIJIbl OCTPBIE, C/Ie/{0BaTe/IBHO,

2 r’
a=0p.

89. OTBET: 7.

Pemenue. Coeguuum Touku B, u A, C; u B, A; u C (cMm. puc.15).
[Tnomwazay TpeyronbHuKOB ABC 1 C; AB paBHBI, TaK KaK y HUX paBHBHI OC-
HoBaHuA AC; 1 AC ¥ BBICOTa, IPOBeIEHHAS U3 BEPIIUHEI B, 0611as1. AHa-
JIOTWUYHO paBHHI IUIoIasu TpeyroabHUKoB ABC u A;BC, ABC u B;AC.
[Tnomazau TpeyronbHUkOB ABC; u BA;C; paBHBI, TaK KaK y HUX PaB-

G

Puc. 15
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HBI OCHOBaHUA AB u BA; U BBHICOTa, NpOBeAEHHAA U3 BepHIMHHI C;,
ob1as. AHaJOTUYHO PaBHBI IUIOIAZAM TPeyroibHUKOB ACB; u AC,Bj,
CBA; n CB;A,. Takum obpa3om, TpeyronbHUK A;B,;C; pa3bur Ha 7
TPeyTOJbHUKOB IUIomazu 1. B

90. OTBET: 4S.

Pemtenue. Bocrionb3yeMcst TeM, 4TO OT- P
HOIlIeHHe IUIolaZiel TPeyroJbHUKOB, BBHICO-
Ta KOTOPBIX OZMHAKOBBI, PABHO OTHOIIEHUIO
JJIVH UX OCHOBAaHUM. 3HAUUT,

1 13 1
SapuN = §SAAPC =3 ZSAABC = ZSAABC A

a

XM 2x N 3x

(cM. puc. 16).
91. OTBET: HET, HE MOXET. Puc. 16
Pemtenue. Ilyctb AM = m —MezuaHa Tpe- A

yronsHuka ABC, p; ¥ r —IIOIyIIepUMETp U pa-

JVyC OKPY:KHOCTH, BIIMCAaHHOM B TPEyTOJbHUK

ACM, a p, ¥ 2r— noIaynepuMeTp U paauyc

OKPY>KHOCTH, BIMICAHHON B TpeyrosbHUK ABM

(cMm. pwuc.17). IInomazu TpeyrombHukoB ABM B P2 M P11 C
u ACM paBHBI, CIeAOBAaTeIbHO, Py * T = Py + 2T,
T.€. p; = 2p,. Ilonyuyum

w — m+AB+BM.

Tax kak BM = CM, umeem AC =m + 2AB+ CM >m + CM. 3T0 IpOTHU-
BOPEYUT HEPABEHCTBY TPeyroabHUKa 41 AAI'C: AC<m+ CM.

92. OTBET: M

Cc
3
Pentenue. IlycTb Touku P u Q — cepegu-
Hbl cTOpoH AC u BC cooTBeTCTBeHHO, M —
TOYKa IlepecedyeHusa MeauaH, Toraa PQ — P Q

cpefHAA JUHUA TpeyroibHuka ABC (cMm.
puc.18). Touka D mepeceyenuss PQ u CM
JenuT oTpe3ok PQ mnomnonam. Kpome To-
ro, CM = %n, CD = %, 3HauuT, DM = % A N B
U3 ycnoBua 3azauu (0 CBOMCTBY Ilepece-
KaIOUIMXCA XOpZ OKPY:KHOCTH) ClefyeT, YTO )

DP-DQ=DC - DM. Ilycts DP =DQ =x, Torga x*="= T.e. x = ——.
12 23
2m+/3

Puc. 17

Puc. 18

CnepoBartenbHO, AB=4x=
93. OTBET: AP:CP=2:3.



TeomeTpus 49

Pemrenue. Tak kak oTpe3ok KM 3adukcupo-
BaH, IepuMeTp TpeyroabHuka PKM HauMeHbIIUH
W3 BO3MOXHBIX TOT/Zla U TOJIBKO TOTAQ, KOrZa AIWHA
joMaHou KPM HauMeHbIIass U3 BO3MOXKHBIX (CM.
puc. 19). [l Toro 4To6BI IOCTPOUTH TOYKY P, ya0-
BJIETBOPAOILYIO YCJIOBUIO, JOCTATOYHO PaCCMOT-
peTb TOYKy M’, cMMMETpHUYHyI0 TOuKe M OTHO-
curtenbHO TipaMoi AC. Torga P — To4dka mepecede-
Hua KM’ u AC. JleficTBUTeNbHO, JJIMHA JIOMaHOH
KPM pasua KP +PM =KP + PM’' =KM’. Jlns mto-
6ot Touku Q orpeska AC, OTIMYHOI OT P, MMe-
eM KQ + QM = KQ + QM’ > KM’'. Tak xak /MPC = /M'PC = /KPA,
TpeyroabHUku MPC 1 KPA nofio6HBI (110 AByM yriiam). CiieZioBaTeNlbHO,

AP:CP:AK:CM:%:%ZZ:S.

Puc. 19

Bonee cioxHaa miaHUMeTpUA

94. OTBET: BE =2.

Pemtenue. IIpogomkum npsamyto ED fo mepecedyeHUs CO CTOPOHOM
AB B Touke F (cMm. puc.20). Torma B TpeyronbHuke EBF 6GucceKTpuca
BD sBisieTcs BBICOTOH, C/IeZOBAaTEIbHO, STOT TPEYTOJBHUK paBHOOE-
pennbiii: BE =BF.

[TpoBeaém oTpe3ok DG, nmapannenbHblii BC (Touka G J€XUT Ha CTO-
poHe AB). Tak kak ZDCB = ZGBC, tpanenus CDGB saBiseTcs paBHOOO-
Ko, T.e. BG=DC=1.

B TpeyroneHuke BEF oTpe3ok DG genutT nomnonaM cTopoHy EF u na-
pamneneH ctopoHe BE. I1o Teopeme ®Paneca DG — cpeAHAsA IUHUA TPe-
yronpHuKa BEF. CinepoBaTtenbHO, BE =BF =2BG=2.

A
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Puc. 21

95. Pemrenue. ITpogomxum orpesok MO 3a Touky O Ha ero JJjIMHy
u momyuyuM Touky K (cm. puc.21). Torma BMDK — napasienorpamMmm
(o mpusHaky), crenoBareibHo, DK || AB, mostomy Touka K JIEKUT Ha
npsamoi CD. Tlo cBoiicTBy napamnenorpamma MD = BK. Kpowme Toro,
MC = MD, 3uHauut, BMCK — paBHOGOKas Tpamneiusa. CieJoBaTeIbHO,
/BMK = /MBC. Torna ZAMO = /MBC = /MAD, uto u Tpe60oBajoCh.

96. Pemienme. [Ilyctb K u M — cepeuHEBI B
cTtopoH BD u BC cooTBeTCTBEHHO (CcM. puc. 22).
Torza mo TeopeMe o cpefiHell IMHUU TPEYroib-

mika KM || DC u KM = 2DC, T.e. KM || AD M
u KM = AD. 3to o3HauaeT, yto AKMD — napai-
Jenorpamm, 3HadyuT, AK =DM. OTU OTpe3KU —
HCKOMBble MeJiiaHbl PaBHOM JJINHBI.

97. Pemienmue. I[Ipognum oTpe3ok MK 3a
TouKy K Ha ero JjiMHy U MOJyIUM TOYKY P (cMm.
puc.23). V3 paBeHCTBa TpeyroibHUKOB BKP
u AMK (nubo u3 toro, uto APBM — mapaJuie-
JlorpaMM) moay4um, uto BP =AM u BP || AM.
Tak xak BP || AM, umeem BP1BN. B Tpe-
yronpHuKe MPN otpe3ok NK ABIAETCA BBICO-
TOM 1 MeZIMaHOM, CJieZloBaTeNbHO, 3TOT TPEYTOIb-
HUK paBHOOeApeHHBIN: NP =MN. TakuMm obpa-
30M, NPSIMOYTOJMBHBIM TpeyroabHUK NBP ucko-
MbIN. JleficTBUTENbHO, ero CcTOpoHBl BP =AM,
BN u NP =MN.

98. Pemenwue. Ilycte O — TOuKa nepecede-
Husa AC u BD (cM. puc. 24). Toraa TpeyronbHukd ABC u BOC moso6HbI

Puc. 23

(mo gBym yriam). CiezoBaTenbHO, % = %, OTKyZa BC? = AC - OC.
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AHaJIOTHYHO U3 TIoA06uA TpeyroabHUuKoB ACD u ADO

AD

IIOJIyYM PaBEHCTBO A T.e. AD>=AC- AO.

AD ~— AO’
C/I0KUM TIOTy4YeHHbIE PaBEHCTBA:

BC?+ AD? = AC-0OC+ AC-AO = AC?.

CrnezoBarenbHO, u3 oTpe3koB BC, AD u AC MOXHO
CJIOXXUTD IIPAMOYTOJIbHBIN TPEYTONBbHUK (10 TEOpEME,

obpaTtHoli Teopeme ITudaropa).

98. OTBET: LZADB=45".

Pentenue. IlycTe O —IIeHTpP OKpyX-
HOCTHU, BIIMCAaHHOMN B MATUYTOJBHUK (CM.
puc. 25). ITpoBezném neprieHAMKYIsApe OK,
OL, OM, ON u OT k cropoHam AB, BC,
CD, DE u EA coOoTBeTCTBEHHO. TaK Kak
NIpOBEZIEHHBIE OTPE3KU ABJIAIOTCA pajuy-
caM¥ BIIMCAaHHOMN OKPYKHOCTH, YeThIPEX-
yronbHukU AKOT, KBLO 1 OMDN — pasB-
Hbele KkBagparel. [JluaroHamu OA, OB u
OD 5Tux KBaZpaToB PaBHBHI, MO3TOMy O —

Puc. 25

LIEHTP OKPY>KHOCTH, OMUCAHHON OKOJO TpeyroimbHuka ADB. CrneznoBa-

TensHo, ZADB=1/A0B=45".

100. Pertenue. JlokaxxkeM, utro ZALP = /LAP, u3 4ero u 6yzeT cieso-
BaTh yTBepXKAeHUe 3a1a4u (cM. puc. 26). O6o3Haunm LA =2a, LB=2p,
toraa ZC=180° — (2a + 2f3). Tak xkak TpeyroabHuk KCL paBHObGeApeH-
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ubit, ZKLC = ZLKC = a + 3. Jnsa tpeyroapHuka ALK yron LKC BHe-
Huii, mostomy ZLKC = ZLAK + ZALK, cnegoBarenvto, ZALK =f3. Ta-
kuM obpaszom, LALD = ZABP, 3HauUT, YETHIPEXYTOIbHUK ABLP BIH-
caHHbI. Torza U3 paBeHCTBA BIIMCAHHBIX YIVIOB, OIMPAONIUXCS HA OZHY
AyTy, mony4um, 4yto ZLAP = /LBP = = ZALP.

101. Pemnrenue. Tak Kak 4eThIPEXYyronbHUK MBCN BIHMCAHHBIA, IMeeM
/MBC = /MND (cm. puc. 27). ITockonabky ABCD — tpamenus, ZMBC +
+ ZMAD = 180°. CnegoBarenbno, ZMND + ZMAD = 180°, moatomy
4eTHIPEXYTOMbHUK MADN TakkKe BIHCaHHBIH, 3HauuT, LTND = LTMA.
Kpowme Toro, BMcaHHBIMU ABJIAIOTCA YeThIpeXyronbHuku TBCN u TCBM,
suaunt, /TBC=/TND u /TCB=/TMA. Takum obpasom, ZTBC=/TCB,
otkyza TB=TC, uTo u Tpe60oBamoCh.

Puc. 27

102. Pemiennie. 3aMmeTuM cHavasa, uto AP = AQ (cMm. puc. 28). Jleii-
CTBUTEJIBHO, U3 YCJIOBUA cienyeT, yto ZPTA= ZQTC u LTAP = ZTCQ
(yeon mexncdy kacamenwvHoll u xopdoil pageH 8NUCAHHOMY Y2y, ONUPAIo-

Puc. 28
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wemycs Ha my xce dy2y). Ho LAPQ = ZPTA + £LTAP (sHewHuil y2on mpe-
yeonvHuka TPA), ZAQP =/QTC + ZTCQ (8HewHUll Y201 Mpey20ibHUKA
TQC). CnenoBatenbHo, ZAPQ = LAQP, T.e. TpeyronbHUK APQ paBHO-
6enpeHHbIi: AP = AQ.

[To ocHosHoMY ceolicmay 6ucceKmpucst, TPUMEHEHHOMY K TPEYTOJIb-

AP TA AQ TA

Hukam TAB u TAC, nnony4yum PE—TB Y QC = T1C [lepeMHOXXUB ITOWIEeH-

HO 3TH paBE€HCTBA, IIOJIYYHUM, YTO
AP-AQ  TA?
PB-QC ~— TB-TC"

Vcronbaysa TeopeMy 0 KacaTelIbHOH U cekymeii: TA2=TB-TC U yIUTHI-

Bad, yTo AP = AQ, nosny4yuM % =1,T.e. AP=4/PB-QC.

103. OTBET: yron AEB npsMoO.

Pemenune. 3ameTuM, uto yroa CED mpsAMOH, Tak KaKk OH OIHUPaeTcs
Ha InaMeTp MOIYOKPYyKHOCTHU (cM. puc. 29). CieZioBaTenbHO,

1) ME? =CM - MD (c80iicmso 8bicombl NPSAMOY2016H020 Mpey20b-
HUKQA);

2) CM - MD =AM - MB = AM? (nponopyuoHansHble ompeski 8 Kpyze).

Puc. 29

ITonyuum ME = AM u ME = AM = BM, ciaepoBarenbHo, yron AEB
TIPSAMOH.

104. Pemenue. Ilycts Touka T He jexxuT Ha oTpe3ke AD. Torga nps-
mas CT nepecekaetr AD B HekoTOpou Touke K, a mpsimasi BT mepeceka-
et AD B Touke P (cMm. puc. 30). cnionb3ys TOT $pakT, uro CA — 6uccek-
Tpuca yrna ACK, 1 CBOMCTBO YIVIOB, BIIMCAHHBIX B OKPY)KHOCTD, ITOJY-
yuM LACK = /BCA = /BDA, ciefoBaTelbHO, OKOJIO Y€THIPEXYTOMbHU-
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F7A

Puc. 30

ka OCDK MOXHO omvcarh OKPYXHOCTbh. [Ipu aTom yronm OCD mpsamon
(8nucanmwlii u onupaemcs Ha duamemp AD). 3Ha4yuT, u yroa OKD Taxxke
MPSIMO#. AHAJIOTUYHO I0Ka3bIBaeTcs, uTo yroa OPA npsmoii. Takum 06-
pasom, depe3 TouKy O NPOXOAAT ABa MepIlIeHUKY/IApa K OZHOMN IIpAMOM
AD, 4TO HEBO3MOKHO. 3HA4YUT, TOUKH P 1 K COBIIaZaiOT ¢ TOYKOU T, 4TO
U TpeboBaIOCh.

105. Pemenue. Ilyctb O — IeHTp OKPY>KHOCTU, ONMCAaHHOU OKOJIO
TpeyronbHuka ABC, C; u A; —cepeguHbl cTopoH AB u BC cooTBeT-
cTBeHHO, Torza OC; u OA; — cepeAvHHBIE IEPIEHAUKYIAPH K 3TUM
cropoHaM (cm. puc. 31a). Tak kak oTpe3ok OB BujeH u3 Todek C; u A;
oz yriioMm 90°, 3TH TOYKM JIeXXaT Ha OKPY)XHOCTH ¢ auameTpoM OB.
TakuM 06pa3oM, MBI JOKa3alu, YTO YETHIPE U3 MATH YKa3aHHBIX B YCJIO-

BUM 33/la4¥ TOYEK JiexKaT Ha OZHON OKPY>KHOCTH, He UCII0/Nb3ys YCIOBUA

AB+BC
AC = — [TokaxkeM Telnepb, 4YTO €CJIU 3TO YCJIOBUE BBIIIOIHAETCS,

TO Ha paccMaTpuBaeMol OKPYKHOCTH JIEXUT TakKe U Touka [ — IIeHTp
OKPY?KHOCTH, BIMCAHHOU B TpeyroinbHUK ABC.

Puc. 31
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AB, _AB

[lycts BB, — 6uccekTpuca TpeyroabHuka ABC, Torga CB. —BC—
AC !
C_Al (cMm. puc. 316). YuuTsiBas, uto AC = % + % = AC; + CA4, mo-

1
JgyunM, 4to AC; =AB; u CA; =CB;.

IMockonmbky Al — 6HcceKkTpuca ymia A, OHAa COBMAZaeT C BBICOTOMU
YU MeJWaHON paBHOOeApeHHOro TpeyrombHuka AB;C;, I0O3TOMy Tpe-
yronpHUK [B,C; Taxke paBHOOEAPEHHEIH, T.e. IC; = IB;. AHaJIOTUYHO
JIOKa3bIBaeTcs, uTo IA; =IB;. Takum obpasom, IC; =IA;.

Urak, B TpeyronbHukax BIC; u BIA; cropoHa BI obmwas, ZCBI =

=/A,BI, IC; =IA,. CnefoBaTeNbHO,
/BCI = /BA,I wma /BC,I+ /BA;I =180°.

[epBoI¥i cimydali peanusyercs, ecau BC; = BA,, T.e. TpeyronbHUK ABC
paBHOCTOpOHHUU. Torza IIeHTPHI ero ONUCAaHHON U BIIMCAaHHON OKPYX-
HOCTel coBnagamT. Bo BTopoM ciydae 4eThipéxyronbHUK BCIA| sBd-
€TCs BIIMCAHHBIM, YTO U TPeOOBAIOCH. N

106. OTBET: 7:8.

Pemenue. [IpogomkuM GOKOBBIE CTOPOHBI Tparie-
unu ABCD po nepecederus —Touku N (cMm. puc. 32).
3ameTuM, 4TO TpeyronbHUK AND paBHOOEIpEHHBIH,
TaK Kak B HEM OuccekTpuca DM ABIAeTCS OJHOBpE-
MEHHO BBICOTOH. CiezoBaTenbHO, OTpe30oK DM — Me-
JuaHa TpeyrosibHuka AND, a 3Hauutr, BM = BN = Puc. 32

A D

= %AN . [Inomazau tpeyronbHUkoB AMD u MND paBHBI II0JIOBUHE ILUIO-
mazu TpeyroabHuka AND. Tak kKak TpeyronbHUK BNC mofobeH Tpe-

yronbHUKY AND c koadodunmeHToM k = %, €ro IUIOIalb COCTABJISIET 1_16

OT IUIOLIAJU TpeyroabHuka AND, a riouiazab YeTelpéxyronbHuka MBCD

COCTaBJIAET % - % = 1_76 TpeyroabHuKa AND. TakuMm 06pa3oM, OTHOIIIe-

HUe IUIolaZiel YeThipéxyronbHuka MBCD u TpeyronibHuka AMD paBHO
7.1 7

16°278"

107. OTBET: Tak pacIlOJOXUTh TOYKU HeJb34.

Pemntenue. PaccMoTpuM POU3BOIBHBIN TPeyroabHUK ABC ¢ TOYKa-
mu E u F Ha ctoponax AC u BC. Ilycts C’ — 06pas Touku C, a F’ — o6pas
TOYKM F mpu cMMMeTpuUM C LieHTpoM B Touke D (cm. puc.33). Torma
4eTBIPEXyronbHUK ACBC’ — napaenorpamMm, a Touka F/ exuT Ha ero
cropone AC’. Tak kak /EAF' = /FEAB+ /BAF’' = /CAB+ /CBA <180°,
4eTBIPEXYTONbHUK AEDF’ BHINYKJIBINA (3TO CIEAyeT TAKXKe U3 TOrO, YTO

EAF —yron mapasnenorpamma). Tpeyronbuuku AF'D u BFD paBHBI,
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C

Puc. 33

3HAYUT, Sppr = Sagp + Sar'p = Sagp + Sprp- KpoMe TOrO, Tak kak D —
cepenuna otpeska FF/, monydaem, 910 Sppp =Spgp . TaK Kak S gpp > Sper
uMeeM S oxp + Sppp > Sper, CI€0BATETBHO, YKa3aHHBIM 00pa3oM pacrio-
JIOKUTh TOYKY HEBO3MOKHO.

CrepeomeTpusa

108. Peuienue. B npaMoyrosibHOM TpeyroibHUKe MeZAuaHa, IIpoBe-
Ji€HHasA K TUIOTeHy3e, paBHA IIOJIOBHMHE I'MIOTeHy3bl. CiieZl0BaTeNbHO,
CE=0,5AB=DE, T.e. Tpeyroibank CED paBHOOeApeHHbIH (cM. prc. 34).
[Tockonbky M u N — Touku nepeceueHus: MeauaH rpaneit ABC u ABD,
umeeM EM : MC =EN : ND =1:2, 3Hauut, EM = EN. Torga Tpeyromib-
Huku CEN u DEM paBHB! (II0 AByM CTOPOHaM U YIIy MEXAY HUMU).
CneznoBatenbHo, DM = CN, 4TO U TpeOOBaIOCh 0KA3aTh.

Puc. 34

109. OTBET: Bce BepIIMHHI Kyba, KpoMe KOHIIOB 3TOW AWaroHaIH.

Pemrenue. PaccMoTpuM ofHy U3 guaroHaneil kyba ABCDAB,C,D,
Hanpumep A;C (cm. puc. 35). 3ameTum, 4To AuaroHandb A;C BUHA U3
J0601i BepIInHH Kyba (kpoMe Touek A; u C) oA IpAMBIM yIIoM (3mo
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Ay D,

B C

Puc. 35

ciedyem u3 meopembvl 0 MPEX NepneHOUKYAAPAX WU U3 meopemyl, 06-
pamHoil meopeme Iugazopa). JlokaxkeM, 4TO U3 APYTUX TOUYEK MOBEPX-
HOCTH Kyba aTa AuaroHajb BUAHA IO/ TYMHIM yIJIoM. [IycTh F — IIeHTp
rpanu ABCD, apnsawomuticsa npoekuuei cepeantsl O AuaroHanu A;C Ha
rpaab ABCD. Tak kak FP < FC, 110 CBOMCTBY HAaKJIOHHBIX U X TTPOEKIINH

OP<0OC= %Al C. Jloxaxewm, urto yron A;PC mynoti. I[TocTpoum B IUIOC-
kocTy A;PC OKpy>XHOCTBb Ha oTpeske A;C Kak Ha juaMmeTpe, Toraa U3
JIOKa3aHHOI'0 HepaBeHCTBa CJleflyeT, YTO TOYKa P jieXXuT BHYTpU STOU
OKDY>KHOCTH, a U3 TOYEK, JIeXKAIUX BHYTPU OKPY>KHOCTHU, AUAMETP BU-
ZleH TOZ TYIIBIM YIJIOM, YTO U TPe6OBAIOCh.

110. OTBET: 3TU PacCTOSHUA PaBHBL.

Pemenne. Ilycts npamele C;0 u A;A [0 TIepeceKaroTcs B TOUKe A,,
clenoBaTenbHO, IOCKOCTh C;BD mepecekaeT paAMyio A; A B TOuke A,

D, C

Puc. 36
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(cM. puc. 36). Otpesok AO paBen monoBuHe A;Cy, AO || A;C;. Cieno-
BaTeJbHO, B TpeyroiabHUKe A;A,C; oTpe3ok AO aBideTcd cpefHel Ju-
HUeln, oTkyza A;A=AA,. Touku A; u A, CUMMETPUYHBI OTHOCUTEIHLHO
wiockoctu ABC, ciemoBaTenbHO, TeTpasgphl AA;BD u AA,BD, a Takxe
UX BBICOTBI CUMMETPHUYHBI OTHOCUTEJIBHO IUIOCKOCTH ABC. PaccTroaHuA
OT TOYKU A 70 miockocTelr A;BD u C;BD paBHBI JJIMHAM BBICOT TeT-
paszpoB AA;BD u AA,BD, ipoBeZiéHHBIX U3 TOUukU A. CleZoBaTeIbHO,
paccrosiHuA OT A 710 wiockocTteit A;BD u CyBD paBHBI.

111. Peurenue. PaccMoTpuM TpaBWIbHBIN TeTpasap ABCD. IlycTb
ce4yeHue, ONMCAHHOE B YCJIOBUH, NPOXOJUT 4Yepe3 BepllvHy D U mepe-
cexaeT pébpa AB u BC B Toukax M u N COOTBETCTBEHHO. PaccMoTpum
pasBéptky D,AD,CD3B 3TOro Terpaszipa Ha IUIOCKOCTb TpPeyroJbHUKa
ABC (cM. puc. 37). Tak Kak B IIpaBUIbHOM TeTpas/pe Bce IUIOCKHE YIVIBI
npu BepmmHax A, B u C paBHH 1o 60°, Touku A, B u C jnexaT Ha
orpeskax D;D,, Dy;D3 u D1 D3 COOTBETCTBEHHO U ABJIAIOTCA UX CEPEU-
Hamu. Torza P =DM + MN + DN =D,M + MN + ND; > D,D4 = 2a, 4TO
U TpeboBaIOCh.

D, C D,

Puc. 37

Ommemum, Umo yKasaHHbiM c80olicmeom obaadaem He MOAbKO paAs-
86pmKa NpaswisbHo20 Mempasdpd, HO U pasgeépmka Jiio6020 pagHOZPaH-
Hozo mempasdpa (m.e. mempaadpa, y KOMoOpo20 8ce 2pAHU — pABHbLe
Mexncdy coboll mpey2onbHUKLL).

112. OTBET: 2 arcsin ?

Penrenue. 13 ycioBud 3aZjauu CleyeT, YTO B JAHHBIA KOHYC MOXKET
OBITH BIIMCAHA TpeyroibHas mupamuga PABC, y KOTOpOH paBHBI GOKO-
Bhle pé6pa PA, PB u PC u Bce IUTOCKHE YIJIBI DU BEPUINHE P MpsSMble
(cm. puc. 38). CnemoBaTenbHO, 3Ta TUPAMU/A TPAaBWIbHASA, U €€ BBICO-

TOU ABJAeTca oTpe3ok PO, tae O — LieHTp OCHOBaHUA KOoHyca. Torza uc-
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Puc. 38

KOMBIH yroi BPD BaBoe 6onbliie yria BPO. Ilycte PB =D, Toraa

BC=bv3; op=EC3 _bYE,
. _ OB _ 6. _ . V6
sin ZBPO = P = 3 /BPD = 2arcsin 3 -

Ecau 8blducasims UCKOMbLIL Y201 N0 meopemMe KOCUHYCO8 U3 MPEY20Jib-
Huka BPD, mo omeem MO¥CHO notyduums 8 opyzom sude:

. 2PB%2—BD? _ 1\ 1
ZBPD = arccos 2PBE = arccos(— 3) = T —arccos .

B nt060M cayuae uckomblil y2os mynoii.

abc
113. OTBET: 4/ atbtc

Pemienue. Ilycte PO —neprieHAUKY/ISAP K JAaHHOM IUIOCKOCTH; PA,
PB u PC — ganHble HakmoHHbIEe (cM. puc.39). Torma OA =a; OB = b;

p

b
ao"\—cﬁ’c
£

B

Puc. 39
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OC = c. BBeaém Taxke obosHauenus PO = H; LPAO = a; £ZPBO = f3;
ZPCO =v. Tlo ycnoButo a + 3 + v =90°. VI3 npsAMOYTOJIbHBIX TPEYTOJIb-
HUKOB POA, POB u POC nony4um tgo = %; tgP = %; tgy= % Kpome
TOTO,

1 _1-tga-tgP
tg(a+p) = tga+tgPf -
[MoAcTaBUB 3HAYE€HUS TAHTEHCOB, TIOTYYUM YpaBHEHUE

tgy = tg(90° — (a+P)) =ctg(a+p) =

HZ

1-—=
H_ __ab
cTH, H
a b

o abc
Ero pentenue: H = 4/ T3brc

114. OTBET: arcsin %

Pentenue. PaccmotrpuM cedeHue BDC, zaHHOTO mapajuiesnenumne/a
(cMm. puc.40a). Ilycte O —TouUKa NepeceveHUs AUaroHajuell KBajApaTa
ABCD. Tak kak TpeyroabHuk DC; B paBHOGeapeHHbIH, C;O — €ro BhICO-
Ta. [Iycth P — TOYKa IepecedyeHms fUaroHaiel napasuienenumnesa, PQ —
NEepIIeHAUKYIIAP K IUIOCKOCTH BDC; . VI3 TOrO, 4TO BCE AAroHaIy IIPAMO-
YTOJIBHOTO Mapasliefieuiiela paBHbI, CleAyeT, 9YTO Touka P paBHoyZa-
JieHa OT BepIIUH TpeyroabHuka DC; B, mosToMy Q — IIeHTp ONHUCaHHON
OKOJIO HET'O OKPY>KHOCTH. YUUTEIBAsA, YTO 3TOT TPEYTOAbHUK OCTPOYTOJIb-
HBIH ¥ paBHOOEAPEHHBIH, TOJIYYUM, UTO TOUYKa Q JIeXKUT Ha oTpe3ke C; 0.

Gy B,
I TN G 0,
Dy S NA
Qe:*d b P
C "l‘, o Q
08"
¢ av2 O
D A 2
a) 0)

Puc. 40
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YoM mexay BD, v BDC; 6yzeT SBASTbCS OCTPHIH yTo oL MEX/IY Mpsi-

Moil BD; u e€ opToroHajabHOU Ipoeklnel Ha IUIOCKocTb BDCy, T.e.
2a?+b?

yron PBQ. [Tycts AB=a, AA; =b. Torna PB= — Jmvunay PQ MOX-

HO HallTH, pacCMOTpeB, HaIpuMep, npsaMoyroabHUK CC,0,0, rae O; —

TOYKA IlepecedeHus JuaroHanel ksagpara A, B,C;D; (cm. puc.406). 13

MOZ06US MPSIMOYTONBHBIX TPEYTOIbHUKOB POQ u C;00; MOMyYUM, YTO
PQ _ PO

C,0,  C,0°
Tak kak
2 2
€.0,=22, co-= (%) +b2 =/ L +b2,
ToJIy4aeM, 4To
b av2
2 2 ab
PQ = = .
a? ., 2+ya*+2b?
? +b
CiengoBaTebHO,
. P
sina = PQ = ab

PB - \[(a>+2b2) (22 +b%)

BennumHa ocTporo yria o OyzeT HauOOIbIIEeNH TOrJa U TOJbKO TOT/a,
KOT/Zla sin 0. IpUHUMaeT Haubosblilee BO3MOXKHOe 3HauyeHue. JlJi1 Toro
4TOOBI HAMTY HanboJIbIllee 3HAUeHHUE TIOTyYeHHOT'O BhIpAYKeHU, TIPeos-
pasyeM ero:

. ab 1
simnaoa = =

2a* + 2b* + 5a2h? b2
V2a*+2b* +5a \/2(b2+ )+5

b "
Tak KaK — bz —|— =2, Ipr4éM paBeHCTBO JOCTUTAETCS B CIydae a = b, moiy-

1 .1
YyaeM, 4To Sin o < 31 HauboJblIee 3HaYeHHe NCKOMOTI'O yIVIa oL = arcsin 3

COOTBETCTBYET TOMY, UTO JAHHBIH MapajulesIeuIle]] ABIieTcs KyboMm.
115. Pertenvie. 3aMeTHUM, 4YTO TpebyeMoe yTBep:KAeHHEe PABHOCUIIb-
HO TOMY, YTO paBHBI IIpOEKLUUU Ha npAMyr MN orpeskoB MB u B;N
(BaBoe MeHbllell AnuHBL, cM. puc.4la). Ilyctp oTpesok MK — npoek-
1y oTpe3ka MB Ha npsmyio MN (cum. puc. 416). Toraa MK =MBcosa,
rae o — yroa Mmexay npaMmeiMu MN u MB. HyCTb Taxke MD — - @ANHI-
HBI BEKTOpP, COHANPaBJIeHHBIM C BEKTOPOM MN. Torpa MK = MB-MD.
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<

g

B

6)
Puc. 41

AnanornuHo ecnu PN —npoeknua oTpe3ka BN Ha mnpamyio MN, To
PN=B,N-MD.

BBezéM mpAMOYTOIBHYIO AeKapTOBy cucTeMy koopAauHaT OXYZ Takx,
KakK moka3zaHo Ha puc.4la (O — yenmp HuxcHez0 ocHosaHusi ABCD, ocu
X U Y napaiienbHsbl CMOpoOHAM 0CHO8AHUA). [IycTh AJUHBI pEGEP 6Ob-
IIIET0 ¥ MEHBIIIET0 OCHOBAHUWI paBHHI 2a U 2b COOTBETCTBEHHO, a BBICOTA
nupamMuzbl paBHa h. Torga B(a; a; 0); B, (b; b; h); M (a; 0; 0); N(O; b; h).
CnezoBaTrelbHO, W(—a; b; h); W(O; a; 0); BT]\f(—b; 0; 0). 3HaywuT,

Mszmzﬁ MN _ MB-MN _ ab

IMN| ~ |MN|  |MN|’
MN _ BIN'-MN _ (=b)(—=a) _ _ab

PN = B;N-MD = BN -

IMN|  |MN|  |MN|  |MN|

Takum, obpazom, MK = PN, 4uTo u Tpe60BaIoCh.

KomOuHaTOpUKa U JIOTUKA
PaCKpaCKI/I 1 WHBApHUAHTBI

116. OTBET: MOXKHO.

PemreHue. PackpacuM KJIETKU JOCKU IO AWArOHa/IAM B TPU I[BETa
TaK, KaK MMOKa3aHo Ha puc.42. Kak 6b HU pacrnosiaraucsi kopabsib, OH
3aliMET Ha JOCKe TPU KJIETKH, IMOKpaIlleHHbIE B TPY PAa3/NYHbIX I[BETA.
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1{2(3]1|2|3/1/2(3]|1
213/1/2(3|1|2|3[1[2
3/11/2(13(1(2(3|1|2|3
1{2(3]1|2|3/1/2(3]|1
213/112(3[|1|2|3(1[2
3/111213(1(2(3|1(2|3
1{2(3]1|2|3/1/2(3]|1
213/1/2(3|1|2|3(1(2
3/1/2|13(1(2(3|1(2(|3
1/2/3]1]2|3|1/2|3]|1
Puc. 42

3amMeTuM, 4TO 34 KJIETKU UMEIOT I[BET «1», 33 KJIEeTKU — LIBET «2», U 33
KJIETKH — I1BeT «3». ClleZioBaTeIbHO, YTOOB HaBepHSAKA IONAcTh B KO-
pabJsib IO0CTAaTOYHO cAeaTh 33 BBICTPeJia IMO0 B KIETKHU I[BETA «2», TUOO
B KJIETKM IIBeTa «3».

117. OTBET: Heb3A.

Pemenne. Pa3o6néM Bce KJIETKHM KBaZpaTa Ha ABeE I'PYII-
IIbl. B oziHy Ipyniy BOWAYT LleHTpajabHad KiaeTka U 4 yrio-
BHIe, a B IPYTYIO0 — OCTaBIIKecs 4 KiIeTKU. Torza u3 JTo6bx
[BYX COCEHUX KJIETOK KBaZpaTa OfHa IMOMNaZET B IEPBYIO
IpyIILy, a Apyras — BO BTOPYIO.

3aMeTHM, YTO B MCXOZHOM KBaZipaTe CyMMBI YHCeN B KXKJOU I'pyTIe
paBHBI Mexay coboil: 2+7+54+2+3=19u 6+4+3+6=19. llpu-
6aBJIAAg K YUC/IaM, CTOSIIUM B COCEAHUX KJIETKaxX, OAHO U TO JK€ YUCJIO,
MBI OZIMHAKOBO U3MeHAeM CyMMY BCeX YKces IepBOM IPYIIEl U CYyMMY
BCeX 4uceJl BTOpol rpynnel. IIoaToMy paBeHCTBO CyMM 4Kcesl B IpyIIax
He MOXeT HapymuThcsa. Ho Bo BTOpOM KBaZipaTe CyMMa 4Hcesl B KJleTKaxX
ofHo rpynnel paBHa 1+2+1+0+40=4, a cymMa uucesn B KIeTKax
Zpyroii rpynmnsl pasHa 0 + 0+ 0 + 0 =0, mosToMy Takoil KBajpaT He
MOXXeT IOIyYUThCA U3 UCXOAHOrO.

Pazdenenue xnemox xeadpama Ha 0ge 2pynnsl cOOMBEMCMaEyem «ulax-
Mmamuotl» packpacke (cm. puc. 43).

118. OTBET: B 16 11BEeTOB.

Pemenne. Pasgennm ocky Ha 16 kBaZipaToB pasMepaMu 2 X 2 U Kax-
JBbIM KBaZIpaT pacKpacuM CBOMM I[BETOM. JTa packpacka B 16 I[BETOB
yZOBJIETBOPAET YCIOBUIO 3alauU.

JlokaxxeM, 94TO OOJIbIIIEe KOTMYECTBO IIBETOB YCJIOBUIO 3a/1a4U HE Y/I0-
BJIETBOPSIET. 3aMETUM, YTO KJIETOK Ka)KJOTO I[BeTa JO/DKHO OBITh He Me-

Puc. 43
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Puc. 44

Hee YeTHIPEX. JIeHCTBUTENBHO, YCTh KJIETOK KaKOTO-TO ITBeTa He Hosee
TPEX, TOTZIa TOJIBKO OZJHA U3 HUX MOXXET T'PAaHUYUTh 0 CTOPOHE C ABYMS
KJIeTKaMU cBoero 1iBeTa (cM. puc.44). Eciu ke KJIeTOK KaKAoro LBeTa
He MeHee YEeTHIPEX, TO PAa3IMYHBIX I[BETOB He Oojiee IIeCTHAAIIATH.

119. OTBET: 3 Kpacku.

Pemrenue. /IByx Kpacok (HampuMmep, 6eIoii U KpacHOM) He XBaTHUT:
MTOKpacuB A0CKy HoMmep 1 B 6ebiii 11BeT, ToM OGyAeT BBIHYKAEH IIOKpa-
CUTH B KpacHBIH LIBET JOCKU ¢ HOMepaMu 4, 5 u 7. Torza Mexxy KpacHBI-
MU JOCKaMU HOMep 4 1 HoMep 7 6yZieT POBHO JBE ZJOCKH, YTO HapyIlaeT
TpeboBaHue ycaoBHA. TpEX Kpacok A0CTaTOYHO: TOM MOXKET ITOKPACHUTh
TPU JOCKHU TOAPSA B GesbIf IBET, TIOTOM TPU JOCKHU B CHHUM, TIOTOM
TPU — B KPACHBIH, TIOTOM CHOBA TpU — B GeJbIil U T. . [Ipy 9TOM MeXIy
OJIMHAKOBO OKpAIllEHHBIMU JOCKaMu OyZieT 1160 He 6ojiee O/HOM JOCKU
(ecsiv OHH B OZHOM TPOLiKe), MO0 He MeHee IecTy (eC/i OHU B Pa3HBIX
TPOMKax), Tak YTO YCJIOBHE 33lauu OYZIET BHITIOTHEHO.

120. OTBET: Heb34.

PenreHue. 3aMeTHM, UYTO

2x+4)—x=x+4, (Bx+8)—x=2(x+4),
(x®+5x) —x = x(x+4).

CrnezoBaTe/lbHO, pa3HOCTb MEXAY YMCIOM, ITOMy4eHHBIM Ha [IepBOM Ila-
re, 1 UCXOAHBIM YMCJIOM KpaTHa YUCIy X + 4. AHajoru4Hasa CUTyalus
OyZeT M Ha KaXXAOM CJIeAyIOIleM IIare, II03TOMY Pa3HOCTh MEeXAY YHC-
JIOM, TIOJIyYe€HHBIM Ha JII060M IIare, 1 UCXOAHBIM YHCJIOM JO/DKHA GBITH
KpaTHa yucay X + 4. Tak kak 2002 — 3 =1999 u 2003 — 3 = 2000 He
Jenarca Ha 3 +4 =7, U3 yncia 3 Hesb3d MONy4YUTh HU yuciaa 2002, vy
guca 2003.

121. Pemtenne. [TokaxkeMm, KakuM ob6pazom Kojisi MOXeT Iepekpa-
CUTh OZiHy 6Genylo KJIEeTKY, He MeHs I[BeTa OCTaJbHBIX. Torga, MOBTO-
pUB 3Ty oOllepallil0 HEeCKOJbKO pa3 (B COOTBETCTBUM C KOJIUYECTBOM
6eBIX KJIETOK), OH CMOXKET MepPEKPacUTh B YEPHBIN LIBET BCIO JOCKY.
Konsa MmoxeT BbIOpaTh KaKOH-TnO0 KBazpaT 2 X 2, cofep:Kaluil bemyro
KJIETKY, U 1O o4epeiU NepeKpacuTb KaKABIH U3 YETHIPEX «YT'OJIKOB»,
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BXOZALIUX B 3TOT kBazparT. [Ipu 3ToM KakJasd KjIeTKa IIOMeHdAeT CBOM
LIBeT TPMK/HL, T. €. BCe KJIETKU 3TOr0 KBaJipaTa B pe3yJbTaTe TaKUX Olle-
paluii TOMeHAIOT CBOM 1BeT. 3aTeM JOCTaTOYHO pacCMOTpeTh ellé pas
«YTOJIOK», HE COZEepKalvii BRIOpAHHYIO OEyIo KIETKY, U IepPeKpacuTh
€ro KJIETKU B MCXOJHBIH IBET.

122. OTBET: Heslb34.

Pemenuie. PaccMOTpUM BHYTPEHHMI MATHYTOJIBHUK, 0O6pa30BaHHbIM
TOYKaMU IlepecedeHul AuaroHaneil UCXOZHOIO MATUYTOJbHUKA. 3aMe-
THM, YTO pa3pelléHHas onepanys Ju60 He U3MeHsIeT 3HaKa HU Y OJHOM
€r0 BepIINHEL, INO0 U3MeHIET 3HAK POBHO y IBYX BePIINH. 3HAYUT, IIPO-
U3BeZleHre 4uncesl, CTOAIINX BO BCeX BepIIMHAX 3TOTO MATHUYTOJbHUKA,
ocTaéTcs HEM3MEeHHBIM TIpU JII060M KOMUYEeCTBe pa3pelIéHHBIX olepa-
nuii. Ecm 651 ObLTO BO3MOXKHO M3MEHUTD BCe YHMCJIa Ha 1, TO 3TO IPOU3-
BeJleHUe PaBHAIOCH ObI 1, B TO BpeMs KaK B MCXOJHOM IISITUYTOJMbHUKE
OHO paBHO — 1.

123. OTBET: MOXeT.

Pewenmue. /Iy 5TOro MOXXKHO, HallpUMep, «3aLUKIUTb CUTYal[UIO»:

1) noxzaTbes, Korza Ha JocKe MoaBUTCA 4ucao 531 (oHO mosaBUTCA,
TaK Kak:

1234102 =225, 2254102 = 327,

327+102 =429, 429+102 = 531,

U 3aTeM, [lepecTaBUB B HEM IUGPHI, IOTYIUTh YUCIo 135;

2) 3aTeM «IIpefoCTaBUTh X0 KoMmbioTepy» (135 +102=237) u, me-
pectaBuB IUGPHI B yKcie 237, BHOBb NMOMYIUTh ynciao 327. Toraa yepes
2 MUHYTHI Ha 3KpaHe BHOBBb HofABUTCA yuciao 531. [lepecTtaBuB B HEM
uudpsl, e onATh NOXYIUT yucao 135, U T. 7.

OneHKa IUTIOC IpUuMep

124. OTBET: 13.

Pemtenue. Eciiu B kimacce 13 fleBoYeK, TO KOJIMYECTBO WX JIPy3eii-
MAaJIbYMKOB M3 3TOTO KJIacca MOXET OBITh JIOOBIM IeIBIM YucaoM oT 0
0 12 (13 pa3nu4HBIX BApUAHTOB), YTO COOTBETCTBYET yciaoBuio. Ecau
ke JeBouyek Oyzer Gosbite 13 (x0Ts 6b 14), TO MajJbYMKOB B KJac-
ce GyzeTr He Gonbliie 11, a 3HAYUT, Pa3TUYHBIX BAPUAHTOB KOJIMYECTBA
Zpy3ei-MaJbIuKoB 6yzeT He 6obiiie yem 12 (ot 0 10 11). B aToM cityuae
XOTs1 OBl Y IBYX /I€BOYEK OKaXKETCS OJHO UM TO K€ KOJIMYECTBO JApy3eii-
MaJb4UKOB, YTO IPOTUBOPEYUT YCIOBUIO.

125. OTBET: 33.
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Pemntenue. Ilogcunraem, KaKkoe HAWOOJBIIEE KOJIMYECTBO CUHUX JIAM-
MTOYEeK MOXKET OBITh B TUP/sTHZE. [TOCKOMBKY PSAOM C 000 KpacHOM J1am-
IIOYKO} 063aTeIbHO €CTh CHHSISA, TPYU KPACHBIE JIAMIIOYKU HE MOTYT WATH
nozpsaz. CiefoBaTelbHO, CpeAy KaXKABIX TPEX MOCIeJ0BaTeIbHO WYX
JIaMITO4YeK XOTs OBl OZfHa JIaMIIOuKa Jo/bKHa OBITh cuHei. Toraa cpeau mep-
BbIX 48 jlaMIoueK cHHUX OyZeT He MeHbIlle 4eM 48 : 3 = 16. Obe 1aMIIOuKu
¢ HoMepamu 49 u 50 okazaThcsl KpaCHBIMH He MOTYT, 3HAYMT, XOTs OB
OJlHa U3 HUX cuHAA. [TomyJyaeTcs, 9To CMHUX JIaMIIOYeK B TUPJIAHZE JO/DKHO
OBLITH He MeHee 17, Torza KpacHbIX He 6osee 33. Takoii ciry4yail BOSMOXKEH:
eC/Iy JIaMIIOYKU ¢ HoMepamu 2, 5, 8, 11, ..., 50 cunHue, a ocTaibHbIe Kpac-
Hble, TO B r'Up/AHZAe 17 cuHUX JlaMIioyeK U 33 KpacHBIX.

126. OTBET: 48.

Pemenue. Cpeau auaroHaneidl JOCKU eCThb SENCINC N
. [ o0 e e [ )
TaKWe, KOTOPBIE COAEPXAT HEYETHOe Konmuie- [Sigmyolsl ol e
CTBO KJIeTOK. Takux auaro”anei 16: BoceMb Ge- oo e oo e
JIBIX U CTOJIBKO e 4€pHBIX. Ha xaxz0il Takoll [gl e @ oo e
JVaroHajy JoJbKHA OBITH XOTS OBl ofiHa TycTas |@|@® @ e| |e|®
KJIETKA, IIPH TOM HUKaKWue [Be JuaroHaiu o6- |@ ® 00 o [ J
WX KJIETOK He UMeIOT. TaKUM 06pa3oM, MyCThIX 900000
KJIETOK JOJDKHO OBITH He MEHee IIeCTHaZIIaTH. Puc. 45

CnemoBaTenbHO, KIETOK ¢ KoHdpeTamMu He 60-
see 48. TIpumep a1 48 KoHbeT prBeEH Ha puc. 45.

127. OTBET: 8.

Penrenue. 3ameTuM, 9YTO OJHUM XOJOM KOHBb MOKET IIepeNpPhIrHYTh
He 6oJiee UeM Yepes OfHy TOPHU30HTAIb WK Yepe3 OJHY BepTHKalb. Cie-
ZI0BaTeJbHO, BCe OTMeUYeHHEIe KJIeTKU JOIKHBl HaXOAUThCA B KBaApaTe
5 X 5. [lycTh KOHb HaXOJUTCS Ha KJIETKe KaKoro-to npeta (6eoi wim
yépHOI), TOrza, CAeNaB OAWH X0, OH OKaXXeTcs Ha KJIeTKe IMPOTUBOIIO-
JIOKHOTO I1BeTa. TakuM o6pa3oM, 3a ZiBa X0Jja OH OKKETCS Ha KJIETKE
TOT'O K€ IIBETAa, T. €. OTMEYEHHBIMU JO/KHBI OBITh KJIETKH OHOTO I[BETA.
[Tpu 3TOM KJIETKH, PaCHoIOKeHHbIE Ha OZHOM ANaroHau Yepes KIETKY,
He MOT'yT ObITh OTMeYeHH! (3a ZIBa X0/la U3 OZ/HOM U3 HUX B APYTYIO KOHb
He IIonazeT).

PaccMoTpuM Tellepb KBafpaT 5 X 5. Be3 orpaHuveHus O6ITHOCTU
MO)XHO CYHTATh, YTO B HEM 13 4épHBIX KJIeTOK W 12 6Geinbix. [Ipearno-
JIOXKHM, 4YTO B HEM OTMeEYeHHI Oejible KIETKHA. 3aMETHM, YTO B TAKOM
KBaZpaTe 4eThipe Oesble AuaroHanau. Ha Kakaoi M3 HUX MOXKET OBITh
OTMeYeHO He GoJyiee ZIByX KJIETOK, MHAJYe Ha JUaroHa v HaWJyTcs ABe
KJIETKH, PACIOJIOKEHHbIE Yepe3 OfHYy. 3HAUUT, MOXKeT ObITh OTMeYeHO
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He 6oJiee BOCbMU KJIETOK. JIOMyCTUM, YTO OTMEYEHHBIE KIETKU YEPHBIE.
[TepBBIM XOZIOM C OTMeYEHHOM YEPHOM KJIETKH MHI IToTalaeM Ha 6eyro,
a ¢ o601 6esol KIETKY BHYTPHU HAIlEro KBaZpaTa 3a OJUH X0/l MOXKHO
monacTh He 6ojee yeM Ha 6 4EpHBIX KieTOK. CleZ0BaTeIbHO, B 3TOM
cydyae OTMEYEHHBIX KJIETOK He Oosnee ceMH. TakuM o6pa3om, Gosblie
BOCBMHM KJIETOK OTMEYEHO OBITh He MOXKeT. [IpuMep /jid BOCbMU OTMe-
YeHHBIX KJIETOK CM. Ha puc.46. HeTpyaHo yb6eauTbCs, UYTO OH YAOBJIE-
TBOPSAET YCIOBUIO 33/Ia4H.

128. OTBET: 20.

Pemnrenue. JJokaxxeM cHayasa, 4TO HeOOXOAMMO OTMETUTH HE MEHee
JBaZLIATY KJIETOK. I/ 3TOr0 MOKaXkeM, 4TO ¢ YEPHBIMU KJIeTKaMU JOJDK-
HO COCE/JICTBOBATh He MeHee JeCATH «OTMEeUYE€HHBIX» OeJIbIX KIeTOK. Jlei-
CTBUTENHHO, BhibepeM 20 YEPHBIX KIETOK U BBIAEIUM HX 3HAKOM «X»
(cMm. puc.47a). Jlrobas Genas KIETKa COCEACTBYeT He 6oyiee YeM C JBY-
MsI BbIIEJIEHHBIMHM YEPHBIMU. [103TOMY YTOOBI 0OECTIEYUTh XOTS OBl 3TH
YEpHbIE KJIETKU «OTMEUYEHHBIMU» COCEAAMH, TTOTPebyeTCs OTMETUTD He

X X * |k * |k
X X *
X X * |k *
X X
X X
X X k| ok *
X X *
X X x| ok X | *x
a) 0)

Puc. 47
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MeHee JiecsITH OeJTbIX KJIeTOK. BhI6paB aHaIOTUYHBIM 06pa3om 20 6esbrx
KJIETOK, TIOJIYYUM, YTO JJIST TOTO, YTOOBI 06ECIeYnTh «OTMEUeHHBIMU» CO-
cenAMU Oesible KJIETKH, TOTpebyeTcs He MeHee JeCITH YEPHBIX KJIETOK.
Takum obpa3oM, Ha ZI0CKe HEOOXOAUMO OTMETUTh HE MEHee ABa/IlaTh
KJIETOK.

[TpuBezsém mMpUMep ABAALATU «OTMEUYEHHBIX» KJIETOK, YZIOBIETBOPS-
FOIIMX YCIOBUIO 3a7a4uu (cM. puc. 47 6).

Cywecmeyiom u opyaue npumepbl.

129. OTBET: 48.

Pemrenue. JlokaskeM, 4TO GOJIbIlle COPOKA BOCEMU BUIIIEK TOCTABUTh
HeJsb34. [lJ14 3TOro packpacum Bce KJIeTKU yIVIOBOr'o KBajpara 2 X 2 B 4e-
ThIpe 11BeTa (0603HAaYMM LBeTa IudpamMu oT 1 0 4) ¥ 3aMOCTUM KOITHs-
MU 3TOT'0 KBa/[para BCIO A0CKy (cM. puc. 48 a). Torza Bed fjocka ABJsAETCS
o6beHEHNEM YEeTHIPEX HEIlepeCceKaloIINXCs MHOKECTB 13 16 KIETOK.

JItobast puIITKa MOXKET XOAUTDb TOIBKO IO KJIETKaM CBOEro IBeTa. Pac-
CMOTpHUM, HalpUMep, BCe KJIETKU IePBOTO IiBeTa. VX ya06HO mpezcTa-
BUTH B BU/IE KBagpaTa 4 X 4 (cM. puc.486). PaccMOTpUM BO3MOXKHOCTH
X0/la Ha STOM JOCKe.

1/2]1]2)1/2(1]2 1|1 1|1
314[3/4|3/4]|3[4 1/1|1|1|1/11|1
1/2]1]2)1/2(1]2 1/1(1|1(1|1]1|1
314(3]4(3]4]|3/4 11 1|1
1/2]1]2)1/2(1]2 1|1 1|1 1|1
314(3]/4|3/4]|3[4 1|1 1/1|1|1|1/11|1
1/2]1]2)1/2(1]2 1/1(1|1(1|1]1|1
314(3/4(3]4]|3/4 11 1|1
a) 6) 8)
Puc. 48

Mo mpaBriIaM QUIINKA CMOXKET CAENIaTh X0/, ECJIU €CTh CBOOOAHASA CO-
cefHAa KiIeTka (Ha HOBOM Jocke 4 X 4). JlokaxxeM, 4TO OoJblIe ABEeHa-
auath QUINEK Ha KJIETKW OAHOTO I[BETa MOCTAaBUTb Heb3fA. JIeHCTBU-
TeJIbHO, MYCTh Ha 3Ty JOCKY IIOMecTwIu 6ojiee ABeHaaTy ¢uiiek. Paso-
O6bEM BCIO JOCKY Ha 4deThipe kBazpaTa 2 X 2. Toraa XoTsa 6bI B OAUH U3
HUX TIOMaAyT YeThipe GUITKU. B 3TOM cirydae yrioBas ¢uUITKa HaBepHs-
Ka He CMOXKeT cZenaTh xo/. ClemoBaTeNlbHO, HAa KJIeTKaX OJHOTO IIBeTa
cTouT He Gonee 12 uirek. 3HAYUT, HA KIETKU YETHIPEX IBETOB MOXKHO
MTOCTaBUTh He 6ojiee COpoKa BOCbMU QHIIIEK.
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Ha puc. 48 ¢ nmpuBeséH npuMep pacloyioKeHHsI COPOKa BOCbMU GU-
11eK, YZAO0BIEeTBOPSAIOUINX YCIOBUIO.

130. OTBET: 11.

Pemrenue. B kaxxzom KBazpaTe 2 X 2 10 KpaiiHel Mepe /iBe KJIETKHU
JOJKHBI OBITH TOKPHITHI YTOKaMU (MHave B TAKOM KBaApaT IOMECTUTCS
emné oauH yronok). KBazpar 8 x 8 MoxkHO pa3buth Ha 16 KBaZipaToB pas-
MepoM 2 X 2, T. €. YTOJIKaMHU 0/DKHO OBITh MTOKPHITO HE MEeHee TPUZLATH
JIBYX KJIETOK, JIJI1 4ero nmoTpebyeTcs He MeHee yeM 11 yromkos. Ilpumep
pasMeleHusa OAVHHALATHU YTOJIKOB CM. Ha puc. 49.

Puc. 49

131. OTBET: npu N =99.

Pemrenue. 3ameTnM, 4To CTO QulIeKk TpebyeMbIM 06pa3oM paccra-
BUTD HeJb3s. JlefiCTBUTENBHO, eC/IU BCe QUIIKY CTOAT Ha KJIeTKaxX 60Jb-
IIO¥ AuaroHamy, TO IepeMelleHre 10001 QUIIKY B COCEIHIOI KIIET-
Ky HapyiaeT TpebyeMoe ycioBre. Ha30BEM TaKyr0 pacCTaHOBKY «KECT-
KOH». JIoKaykeM, 4TO Jitobasi pacCTaHOBKA, B KOTOPOH MeHbIE YeM CTO
duek, He ABIAETCA «KECTKON». [TyCTh 3TO He TaK U CYIIEeCTBYeT «KECT-
Kasi» pacCTAaHOBKA, B KOTOPOM KOIWYECTBO QUIIEK MeHbIIEe YeM KO-
4YecTBO CTOIOIOB (M MeHbllle YeM KOJIMYECTBO CTPOK). Torza B Tabiuie
HaWJyTCA IMyCThIe CTONOIIEI, MYCTh MX KOJIMYECTBO PABHO S. /[Ba IMyCTHIX
cTosbIa He MOTYT OBITh COCEAHUMH, U IyCTOM CcTOI6El] He MOXKET ObITh
KpallHUM, TaK KakK B 3TUX CIyYasX B TaKHUe CTOJOIBI MOXKHO OyZeT Te-
peABUHYTH QUINKY, He Hapylas TpeGyeMoro ycaoBus. Takum o6pa3om,
CJIEBA OT IyCTOTO CTONIOLA eCTh XOTs 6B ofiHA puiKa. Tak Kak e€ Hesb3s
CABUHYTH BIIPABO B 3TOT ITYCTOH CTOJOLE, 3TO O3HAYAET, YTO B TOH Ke
CTPOKe CIIpaBa OT IIyCTOro cronbua crout Apyrasd ¢uimka. Takum o06-
pas3om, s KaKJOW TaKOW «JIeBOH» GUIIKKA HAWAETCA «IpaBas» QUII-
Ka, CTOALIAs B TOU )Xe CTpOKe. «JIeBbIx» QUIIEK HE MOXKET ObITb MEHbB-
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IIe 9eM S, CJIeZIOBATEIbHO, U «IIPaBbIX» QUIIEK He MeHblle yeM s. [1o-
CKOJIBKY Bcero ¢uInek He 6osblie 4eM 99, OHH 3aHMMAIOT He 6oJee yeM
99 — s CTPOK, clieZioBaTeNbHO, He MeHee yeM 100 — (99 —s) =s+ 1 cTpok
ocTaHyTcs cBOOOAHBIMM. Tak Kak s+ 1 > s, TeM caMbIM [JOKa3aHO, YTO
CBOOOAHBIX CTPOK B Tabiuile 6ojbIlle, YeM CBOGOAHBIX CTOI61I0B. [To-
CKOJIBKY CTOJIOLIBI M CTPOKHU B TabJvile PaBHOIIPABHBI, PACCYK/as aHa-
JIOTUYHO, MOXKHO /ZIOKa3aTh, YTO KOJIMYECTBO IIYCTHIX CTOAOIIOB CTPOIO
GOoJIbIIIe, YeM KOJMYECTBO IIYCTHIX CTPOK. TaKoe MPOTUBOPEYHE ITOKA3bI-
BAeT, YTO Hallle IIPEe/TION0KEHHE HEBEPHO U JIt06asg pacCcTaHOBKA, B KO-
TOPOY MeHbIIE YeM CTO QHIIEK, «KECTKOU» HE ABJISIETCS.

Jloruka u aaropuTMsbl

132. OTBET: TeTpaApb ObLTa IO/ AMBAHOM, IIMAprajka—Ha CTOJeE,
ieep — Mo/, MOAYITKOH, KPOCCOBKHU — IO/, CTOJIOM.

Pentenue. I1o ycioBHIO Ileep Hallléicsa He MO CTOJIOM, He Ha CToje
Y He o AUBAaHOM. 3HAYMT, IUIEEP MOT OBITh TOJBKO IO TOAYIIKOH.
[TosToMy mImapraika 1moj IoAyIIKON JiexkaTh He Moria. Ho oHa He Ba-
JIAsIach U Ha mony (T.e. eé He GBUIO HU IO/ CTOJIOM, HU IO/, AUBAHOM).
CrefoBaTesnbHO, MIMMAPTAIKA JiexKana Ha crose. TeTpajb He jiexasna o/
CTOJIOM, 3HAUUT, €l OCTaJIoCh TOJBKO MeCTO IoZ AuBaHOM. Torza mof
CTOJIOM MOTJIH OBITh TOJBKO KPOCCOBKH.

133. OTBET: He MOKeT.

PenieHue. 3aMeTHM, YTO CZeJIaBIIMe OAWMHAKOBBIE 3asIBJIEHUSA MPU-
HazJIeXaT K OfHOM rpymme (160 Bce — pHILlapy, J160 BCe — JIKEIIhl).
[Ipeanonoxum, yTo Ha ocTpoBe 2003 xuTessa. Bo3MOXXHEI ABa ciIydasd.

1. KonmrdecTBO phIllapell HA OCTPOBE JeUCTBUTENBHO YETHO, TOTJA
KOJIMYECTBO JIKEIOB HEYETHO. 3HAUUT, 00e YacTH KUTeJed cKasaau
MPaBAY, YTO HEBO3MOXKHO TIO YCJIOBUIO.

2. KonmuyecTBO philapelt Ha OCTPOBe HEYETHO, T. €. IIePBbIE COBPAJIU.
Torga JOMKHO OBITH MMPABAOM TO, YTO JKEIIOB HEYETHOE KoriecTBO. Ho
CyMMa JByX HEUETHBIX 4YHces Y€THA, I03TOMY U 3TOT CIydail HEBO3MO-
JKEH.

CrnezoBaTeabHO, HA 3TOM OCTPOBE He MOXeT KUTh 2003 JesoBeka.

134. OTBET: 3 wiu 5.

Pemtenue. 1. IlycTh Ha OCTpPOBe X JKUTeNeM, KOKAbIM M3 HUX Jajl
x —1 oTBer, moaToMy x(x —1) =26430, T.e. x=38.

2. [lyctb Ha ocTpoBe y phlljapei, Torga okeloB 8 — y. OTBeT «pHl-
mapb» KaXABIA M3 philjapeit gan y — 1 pa3, a KaXAbIA U3 JDKEI[OB —
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7 —y pas. Torza
Yyy—-1D+B=y)(7-y)=26 < y>*—-8y+15=0 <
& y=3 wm y=>3.

O6a moNy4YeHHBIX OTBETA YAOBJIETBOPSAIOT YCIOBUIO (B 060MX Ciydasax
nonydaeTcsi 30 OTBETOB «JDKeI]»).

135. OTBET: ocTanachk rupsa Maccoil 1 rpamm.

Pertenue. V3 ycioBUs 3a/jauM CIEAYET, YTO KaXKABIA pa3 3abupanu
rupio ¢ 6onee TKEMOM yamn. [Ipu 5TOM pasHOCTh Macc Ha dallax He
MeHbIIe 4eM 1 1. 3Ha4uT, 3a6paB 3Ty FUPIO, MEL HE CMOXKEM CZeIaTh TaK,
YTOOHI IepeBecuIa ApyTas Jalia.

136. OTBET: He CMOKeT.

Pemtenue. TTycTh U3 KaKOH-TO KOPOOKU B CJIEAYIONIYIO MEpPETOKeH
6enbiii mapuk. Toraa B Heé U3 TpeAbIAYIIel HaZo TePeIOKUTb YEPHBI,
WHaye OJHAa HaJIUCh Ha Hell ocTaHeTcA BEPHOM. AHaJOTUYHO eCIu U3
KOPOOKU TepesioyKeH YEPHBIH IIapUK, TO B Heé JO/KEH ObITh MTEPETOKEH
6esblii. 3HAYUT, IIBETA IIePeIOKeHHBIX [IIAPUKOB JO/DKHBI YepeZloBaThCs
mo kpyry. Ho Torga eciu Mbl, HauaB ¢ KaKOM-TO KOPOOKHU, 060HAEM KPyT
TIOJTHOCTBIO, TO IBET IepesokeHHoTo B Heé (101-ro mo cuéTy) mapuka
OyZIeT TaKUM JKe, KaK ITBET MepPeIOKEeHHOTO U3 Heé (TIEpBOTO IO CUETY).
[IpoTnBOpeune.

137. OTBET: 99.

Pemenne. Tak kak MOPAZOK 3aUuTeHUA OTBETOB Ha BOIIPOCHI 3pUTe-
JII0 HEU3BECTEH, OH JIOJDKEH CZlesiaTh 6e301TMO0YHBIN BHIOOD, 3HAS TOJMb-
KO KOJIMYECTBO OTBETOB «HET» (KOMNYeCTBO OTBETOB «Ja» OZHO3HAYHO
OTIpeIeNIAETCS IO KOMTUYECTBY OTBETOB «HET», TO3TOMY POJIM HE UTPAET).
Eciu nocnano N 3amycoK, TO KOJIMYECTBO YCJBIIIAHHBIX OTBETOB «HET»
MOJKET MTPUHUMATB JIFOObIe 1esible 3HaYeHus oT 0 10 N, T.e. BO3MO)XXeH
N + 1 BapuaHT. Tak Kak 3TO KOJIMYECTBO JOJDKHO OIIpeZesIATh HOMep
MIPU30BOI KOPOOKH, ero 3HaYeHue JODKHO OBITh HE MEHBIIE, YeM KO-
JIN9eCTBO KOPOOOK, T.e. N+ 12> 100 < N = 99. Tenepb mipuBesiéM IIpH-
Mep Habopa u3 99 3arKCcoK, V/OBIeTBOPAIOIINE YCIOBHIO. IIyCTh 3prUTeh
MOZIAéT BeAYIIEMY 3alTUCKU C OHOTUITHOM (Hpa3oii: «BepHO JIK, YTO HOMEP
KOpPOOKM ¢ TIPU30M He TIpeBhIIaeT uncia k?» s Beex k ot 1 g0 99. Ipea-
TIOJIOKUIM, YTO TIPU3 JIEKUT B KOpobke ¢ HoMepoMm m. Torza Ha 3amuvcKH,
B KOTOPBIX YIIOMHUHAIOTCA yuciaa OoT 1 0 m — 1, BeAyIIuii OTBETUT «HET>,
a Ha ocCTaJbHble BOIPOCHI OTBETHUT «/ja». B pesysbrare 3puUTeb YCIBIIIUT
m — 1 oTBeTOB «HeT». IIpubaBUB 1 K KOJMYECTBY YC/IBIIIAHHBIX OTBETOB
«HEeT», OH OZIHO3HAYHO OMPEJETUT HOMEP MPU30BOH KOPOOKH.
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MaTemMaTHn4eckue Urpbl

138. OTBET: BHIUrpaeT Kos.

Ykasanue. /11 KaXJ0ro U3 ABYX CIydaeB PacCIIONOXEHUA IIPAMO-
YTONbHUKA IPOAHAMU3UPYNUTE BBIUTPBIIIHBIE U IIPOUTPHILIHBIE KIETKU
(c KoHLIA).

139. OTBET: BunHu-Ilyx.

Pewuenmue. [lepBbIM X040M BUHHY ZI0/DKEH B3ATh 4 IIUIIKY, a B AaJIb-
He#ImeM mocie Jgro6oro xoza Ma-Ma kakawlii pa3 6paTh OAHY IIUIIKY.
B aTOM citydae mocie KayKoro XoJa OCJIuKa 1moj &Kok 6yeT ocTaBaThCs
HeuéTHOe KOJINYeCTBO MIMIIeK. Tak Kak KOJIM4eCTBO LINIIeK 1107 €1KOH
MOCTeNeHHO OyZeT YMeHbIIaThCsA, HeN36eKHO HacTaHeT MOMEHT, KOT/Za
o7, €JIKOU OCTaHEeTCs OfHA IIMIIKA. B3sB eé, [lyx BEIMTpaer.

140. Pemenune. CBouM IlepBBIM X0Z0M Kosg ZJOMKeH «0Tceub» pOB-
HO TPU KJIETKH, T. €. 3aKPACUTh KJIETKH 4, 5 u 6, cuuTas, Harpumep, OT
JieBoro Kpas. ITocse aToro Bes urpa Oyzet uatu npasee. Korza Kone yxe
Heyero OyZeT 3aKpalIuBaTh, OH CMOXET 3aKPACUTh 3TH TPHU MPOIMYILEH-
Hble KJIeTKH, a y BaHu xoza yxe He GyzeT.

141. OTBET: eciu m +n 4€THO, TO BRIMT'PhIBAeT BTOPO UT'POK, €CIU
m +n He4ETHO, TO BEIUT'PHIBAET MEePBLIil.

Pemenue. B Havasie UTPhl BepEBOYEK €MHUYHON JIMHBI OBLIO

mn+1)+n(m+1) =2mn+m-+n.

OTO 4YMCIO WMeeT Ty JKe YETHOCThb, YTO M 4uciao m + n. [locieguuit
XOZL B UT'pe pa3pyllaeT IMOCTeJHUN 3aMKHYTBIM KOHTYp. JlokaskeM, 4ToO
rpaHuIia Jo60oro 3aMKHYTOrO KOHTYpa COAEP)KUT YETHOe KOTMYECTBO
BepEéBOYEK eJUHUYHOHN AMUHEL. [lefICTBUTENBHO, PACCMOTPUM T'PAHUILY
IIPOU3BOIHHOI'O 3aMKHYTOI'O KOHTypa. Kax/IbIil BepTUKAIbHBIHA CTONGEI]
HMCXOJHOM CETKU COZEPKUT YETHOE KOJTMIECTBO T'OPU3OHTANBHEIX BEPE-
BOYEK eJUHWYHOMN JJIWHBI U3 3TOU I'paHUIbl (BO3MOXKHO, U HYJIEBOE),
TaK KaK, BOWZA B 3aMKHYTBI KOHTYD, HallpuMep, CHU3Y, MbI 0Os3aHBbI
U3 Hero BBIMTH. AHAJIOTUYHO KaXKZasd FOPU30HTAJIbHAsA CTPOKAa HCXOJ-
HOM CeTKU COZEep:KUT YETHOe KOMMYECTBO BepTUKAJIbHBIX BepEBOYEK
eAVUHUYHOM AynHbL. TakuM o6pa3oM, oblee KOMUYECTBO €AUHUYHBIX
BepéBOUEK Ha I'paHUlle 3aMKHYTOr'0 KOHTYpa Y€THO. BEIMTpHIIIHAA CTpa-
TETH JJIs II0O60TO UTPOKA COCTOUT B TOM, YTOOHI He pa3pyllaTh IOCTe-
HUU 3aMKHYTBIM KOHTYD, TIOKA €CTh TaKasi BO3MOXXHOCTb.

IIoac4éT HeCKOJABKUMH CIIOCOOaMu

142. OTBET: 40 KapTOYeK.
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Pentenue. Tak kak Bce KAPTOYKU B UTOT'€ OKa3aIMCh I€PEBEPHYTHI,
KaKIyIo M3 HUX IepeBOpavrBaIu J160 OAUH pas, Tubo Tpu pasa. Bcero
6610 cziesano 180 mepeBopaynBanuii: 100 U3 HUX MOTpe6OBAIOCH, YTO-
OBl IepeBepHYTh KAXKAYI0 KapTOUYKY OAMH pa3; ocTaibHble 80 — 4TOGHI
KaKHe-TO KapTOYKHY IIepeBEPHYTH eIl I10 IBa pa3a. 3HAYUT, 10 TPU pasa
nepesepHynu 40 KapToOYeK.

143. OTBET: HeJb34.

Pemtenue. TIpeAnoNoKUM, YTO YUCIA YIaJ0Ch PacCTaBUTh Tpebye-
MbIM ob6pasoM. [IycTb S — cyMMa 4rcesl, CTOSAIINX Ha KaXA0M MpsIMOi,
TOTZa CyMMa 4uces Ha BceX IATH NPAMBIX paBHa 5S. Tak Kak KaxAbIk
KPY>KOK JIEXXUT Ha IlepeceYeHUH JBYX NPAMBIX, [P TAKOM IO CYETE YUC-
JIO, 3alIMCaHHOE B KaXKJOM U3 KPYKOYKOB, y4TeHO ABaAbl. CiegoBa-
TeJIbHO, HalIeHHAs CyMMa paBHA yZIBOEHHOMN CyMMe BCEX pPacCTaBJeH-
HBIX yuces, T.e. 5§=2-(4-143-24 3 3). Iloxyuum, yto 5S = 38, uro
HEBO3MOXXHO, TaK KaK Ha KaXJOU MPAMOU CTOAT 4 LENbIX YUCiIa U UX
CyMMa JIOJDKHA OBITH II€JIOM.

144. OTBET: He MOXeT.

Pemenue. [IycTb B IPAMOYTOIBHUKE a CTPOK U b cTONGIOB. 3ame-
THM, YTO CyMMa BCeX 4Kces B IIPAMOYTOIbHUKE, C OJJHOM CTOPOHBI, paB-
Ha a, a ¢ pyro¥ CTOpoHHI, paBHa 2b. Torga a =2b u ab = 2008, T.e.
2b%2=2008 < b%=1004, Ho 1004 He ABNAETCA KBAAPATOM HATypaib-
HOTI'O 4ucia.

145. OTBET: He MOT.

Pemtenue. IlpeAnonoxum, 4To TaKOE BO3MOXKHO 1 HAUMEHBIIIEE KO-
JINYECTBO TOYEK Ha rpaHu 6oJbIIOro Kyba paBHO n, Torga obliee Ko-
JIMYECTBO TOYEK Ha IpaHAX Oosblnoro Kyba Oyzer paBHo 6n + 15. 3a-
MeTHUM, YTO IPOTHUBOIIONIOXKHEIE IPaHU KyOHUKOB pa30bUBAIOTCS HA MAPHI:
OAiHa rpaHb — BHYTPH 60JIBIIOTO Kyba, Apyras — cHapy:ku. [loaToMy 06-
Ilee KOJIMYECTBO TOYEK HA TPaHAX OOIbIIOro Kyba paBHO KOIMYECTBY
TOYEK BHYTPU HETO, T. €. HA I'PAHAX MaJeHbKUX KyOUKOB PacIIONIOKEHO
12n + 30 Touek. Tak KaK Ha KaXZOM MaJeHbKOM KyOWKe HapHCOBAHO
12 ToYeK, a KyOMKOB BOCEMb, TTONy4aeM ypaBHeHue 12n + 30 =96, koTo-
poe He MMeeT HaTypaJbHBIX pereHni (n =5,5). VI3 moiay4eHHOro Mpo-
TUBOpEeYUs cIelyeT OTBeT.

TypHUPBI
146. OTBET: 16.
Pemrenue. Tak kaKk B KaXAOM Type AJIAd KaXAOr0 UIPOKa Halllach
mapa ¥ B KaX0# mape OfMH U3 UT'POKOB BBIOBIBAJ, 00Illee KOTUYECTBO
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WUT'POKOB ITIOCJIE KAXKAOTO Typa YMEHBINAJIOCh B ZBa pasa. [lobeaurens
y4acTBOBaJ B KaKAOM Type M MOOEeXAas, 3HAYUT, BCETO TYpOB OBUIO
mecTh. Tak Kak IIOCJIE IIECTOrO Typa HO6GeIUTeNb ONpPefeNwICsS OLHO-
3HAYHO, BCETO YYaCTHUKOB 65110 2° = 64. [Tpourpasiiye B IePBOM Type
HMMEIOT OJHO MOpa)kKeHUEe U HOJb Mobe, MPOUTpaBIlIre BO BTOPOM Type
MMeIOT OfHY ITobeZy ¥ OZHO IOpakeHHe. Bce BEHILIEAIIVE B TPETHH TYP
6yayT UMeTh IT0 UTOTaM TypHUpA He MeHee JBYX mobes 1 He 6ojiee 0/HO-
ro nmopakeHus (II0ocIe KOTOPOTO OHU BEIOBUIH), T. €. Y HUX KOJTUYECTBO
mobez 6osblile KOMUYECTBa TopakeHuH. Tak Kak Iocie KaKAOro Typa
KOJINYeCTBO YYaCTHUKOB yMEHBIIANIOCh B IBa pa3a, B TPETUH TYP BBILLIO
16 y4acTHUKOB.

147. OTBET: He MOIJIO.

Pemrenue. ITycTh CyMMapHOe KOJUYECTBO MObGe/ BceX KOMaH/I-y4acT-
HUI] TyPHUpA PaBHO n, TOTAA CyMMapHOe KOJIMYeCcTBO UX MOopakeHUi
TaKke paBHO n. [IpeAnonoXuM, 4TO Y KaXJ0W KOMaHABI Takoe Xe KO-
JINYECTBO HUYBbUX, KaK U Mobes, Torga CyMMapHOe KOJMMYeCTBO HUYbUX
B TabiuIle pe3yJbTaTOB TypHUpPA TakKXKe paBHO n. IIpu TakoMm mozacué-
Te KaXAbIi MaT4 OBUT YITEH ABAKIHI, T. €. CyMMa BCexX mobes, HUYbUX
U MopakeHuil B Tabnwuile pesynbraToB paBHa 20 - 19. Ho ypaBHeHHE
3n=20-19 He uMeeT HaTypaJbHbIX pelleHn. [IpoTHBOpeune.

148. OTBET: He MOIJIO.

Pewuenue. [IpeAnonoXuM, 4To TaKOe BO3MOXKHO. I10CKONIBKY Kaxkzas
KOMaH/a IpoBesia 15 MaTdeil u urpasna B KaXxZou cTpaHe, KPOMeE CBO-
elf, B KaXXJ0U 4yKOU CTpaHe OHa IpoBejia POBHO 1O ofHOU urpe. To-
rJa B KaOKAON cTpaHe MOOLIBAJIO MO OZHOMY pa3y POBHO 15 KoMmaHZ.
Ho B xa)xjoM MaT4e y4acTBYIOT Be KOMaHZbI, I03TOMY KOJIUYeCTBO KO-
MaH/, CHITPaBIINX B KAXKJOU CTpaHe, ZOJDKHO OBITh YETHHIM. [IpoTHUBO-
peuue.

149. OTBET: 13.

Pemtenue. JJokaxxeM, 4YTO X He MOXKET ObITb Oosblie yem 13. Jleii-
CTBUTEJBHO, B KQXKJOM MaTde pasbirpaHo jubo 3 ouka (eciu mobegwia
OZiHA M3 KOMaH[), 1160 2 ouka (eciu 6pU1a HUUbA) . BCcero 6bLI10 CHIrpaHo
(10-9) : 2 =45 maTuyeii, 3HaYUT, pa3bIrpaHo He Gosnee yeM 135 OYKOB,
T. €. CyMMa OYKOB, HabpaHHBIX BCEMU KOMaHAaMH, He 6osblire 4eMm 135.
Takum o6pasom, 10x < 135, T.e. x < 13,5. Tak KakK X — IIeJloe YHCJIO,
x < 13. MokaxkeM, uro mo 13 oukoB KoMaHAEI HabpaTh MoIIH. Pacrmo-
JIOXKUM KOMaHZBI IO KPyTy U pa3obbéM UX IOC/IeA0BaTeNbHO Ha 5 map.
[TycTh KOMaHZBI KQXKJOU MApHL CHITPATIN MeXAY COO0M BHUYBIO, KaXAasd
U3 HUX BBIUTpaJa Y YeThIPEX KOMaH/, CJIelyIoluX 3a ZaHHOU Napoii 1o
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4acoBOM CTpeJike, a OCTaJbHBIM KoMaHzaM Inpourpasna. Torza xaxzjad
KoMaHZa Habpasa poBHO 13 OYKOB.

Pa3Hoe

150. OTBET: 0.

Pemenue. IlycTb a;, d,, ..., dygg9 —UMCJIA, COCTABIAIOIINE 3a/aH-
HBIA HaAbOp, a S=a; + a, + ... + ayp99 — X cymMMa. I1o yCIoBUIO ectn
Jt0060€e YHCIIO a; 3aMEHUTD Ha YUCIIO S — d;., TO TIOJIYIUTCA TOT XKe Habop,
B YaCTHOCTH, COXPAHUTCA CyMMa BCEX YHCET, T. €.

S = (S—a1)+(S—a2)+...+(S—a2009).

dTo 3HauuT, yTo S = 2009S — S, otkyza S = 0. CiefoBaTeNbHO, 3aMe-
Ha JI060T0 YKcia Ha CyMMY OCTaJbHBIX YMCET €CTh 3aMeHa YhcIa Ha
€My TIPOTHBOIIONIOXKHOE, T. €. BMECTE C KaKJBIM YKCJIOM B Habope mpu-
CYTCTBYeT M YHCJIO, eMY IIPOTHUBOIONOXKHOE. Tak KaK KOJIMYeCTBO YHces
Habopa HEYETHO, OAHO M3 HUX OyEeT IPOTUBOIIOIOKHBIM caMoMy cebe,
T. €. PaBHATHCA HYJII0. 3HAYUT, U IPOU3BEJIEHUE BCeX YKce Habopa paB-
HO HYJIIO.

151. Pemrenne. Paccmorpum 10 camMo€ToB, JIETABIINX B IIEPBBIN /I€Hb.
XoTs 6Bl OZIVH 13 HUX J0/DKEH OBUT JIeTaTh ellé 1Mo kpatineit mepe 10 aHeik
(Tak Kak B K&KABIM M3 OCcTaBIINXCA 91 AHA jeTajl OAUH U3 dTUX JeCITH
camosiéToB). PaccMoTpuM caMosn€T, JieTaBiinii He MeHee 11 aHeli. Bes
OTpaHUYEHMS OOITHOCTA MOXKHO CYMTATh, YTO 3TO OBUTH THU C TIEPBOTO
IO OZIMHHA/IATHIN (M, BOBMO)XHO, ellé Kakue-HUOyAb). [IpeamonoKuM,
YTO €CThb ZleHb A, B KOTOPBIM 3TOT CaMOJIET He JieTas, Torja AJad KaxKJo-
ro u3 nepBbix 11 gHel M AHA A eCTb CaMOJET, JIETABIIUM B 3TOT /eHb
u B eHb A. Jlna Kakux-To AByX U3 11 gHel (Hampumep, AJjd IEPBOTO
U JIJIT BTOPOT'O) 3T CAMOJIETHI COBIAZAYT. [loiydnM MpoOTHUBOpedne: 1Ba
caMoJ€Ta JIeTaao KaK B IIepBhIl JileHb, TaK U BO BTOPOIA.

152. OTBET: baswino npas.

112345678910 |11 (12|13 |14 |15] 16
11111222233 3 4 4 4
11234 (12341 2 3 1
11234432 |1]1] 2 3 4 3 2

Puc. 50
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Pemenne. O603HaunM Konécuky OykBamu A, B u C, a UX JOIIyCTU-
MBI€e TIOMIOXKEHUA — HaTypaJbHBIMU YKcIaMu oT 1 g0 8. Torga HeKoTopas
TpO¥iKa HaTypaJbHbIX yuces (a, b, ¢), 1 <a, b, ¢ < 8, 3agaét Koz 3amKa (a
OTBEYAET IMOJIOKEHHUIO KOJECHKA A U T.Z.). VTak, mycTh HabpaHa HeKast
KOMOWHAIMA, OTKphIBatomas yemozgan. Toraa (no npunyuny JJupuxne)
X0Ts OBl ABe BepHBle 1P nonagyT aubo B Habop (1, 2, 3, 4), mubo
B Habop (5,6, 7, 8). [IpeAmnonouM, 4To ABEe BepHble HUGPHI IOMaTH
B Habop (1, 2, 3, 4). [Toka)keM, YTO TOTZIA MBI CyMEEM OTKPBITh YeMO/IaH
He 6osiee 4eM 3a 16 MOMBITOK. JIOMyCTUM, MBI 3Ha€M /IB€ BEpHBIE ITUQPPHI
KOZa, CKayKeM M U N, ¥ UX MOPAAOK IOABJIEHU (32 m claeAyeT 1), HO He
3HaeM, Ha KaKUX MeCTax OHU CTOSAT. B cuIy HeHMCIpaBHOCTH YeMOzaHa
OH HEIMPeMeHHO OTKPOETCs, €C/IM MbI HabepéM Tpu KOMOWHAIIMU BUAA
(m, n, %), (*,m, n), (m, %, n) (3B€3/104Ka 0O3HAYAET, YTO BMECTO HEE MOXK-
HO TIOCTaBUTh JI06YI0 1Iudpy). 3HAUUT, ZOCTATOUHO NPEAbIBUTH TabIHU-
1y pasmepoM 16 X 3, 3anonHeHHyto rudpamu 1, 2, 3, 4 Takum o6pasom,
4TOOH! Jt06as ymopsazodeHHas mapa (m,n), 1 < m,n <4, BcTpedanach
B KaKOM-HUG6yab cTonbie (cM. puc. 50). Eciu 3aMOK He OTKPBLICSA, TO IBe
BepHBIe IIUQPHI IOMAAYT BO BTOPYIO 4eTBEPKY (5, 6, 7, 8) U cocTaBideT-
Cs1 aHaJIOTUYHAsA TabJIuIla, B KOTOPOH K KXo Iudpe npubasiseTcs 4.
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7 KJ1acc

7.1. 3anuuuTe HECKOIBKO pa3 mozApsz uuciao 2013 Tak, YTo6b! oiTy-
YUBIIEeCs YHCIO0 AeJWIoch Ha 9. OTBeT 0ObACHUTE.

OTBET: Hanpumep, 201320132013.

Pemenue. [IpuBeséM HECKOTBKO CIIOCO60B 060CHOBAHUS.

[TePBBII criocob. CyMmMa nudp 3amucaHHOTO YUCIA PaBHA

2+0+1+3)-3=18,

TIO3TOMY OHO ZienuTcst Ha 9 (1o mpu3HaKy AeJIUMOCTH Ha 9).

Broroii criocos. Cymma uudp unciaa 2013 genurcea Ha 3, IO3TOMY
ecnu HamcaTb 2013 mozpsz 3 pasa, To cymMa Iudp MOIyIeHHOTO Yucia
OyZeT AeuThesa Ha 3 -3 =9, 3HAUUT, ¥ CaMO YUCJIO OyZIeT AeTUThCS Ha 9
(o mpu3HaKy JieTMMOCTHU Ha 9).

TPETUH CcIIOCOB. PaszgenuM samucaHHOe YUCIOo Ha 9:

201320132013 : 9 = 22368903 557.
YETBEPTBIN CIIOCOB. PaszeyM 3alicaHHOe YUCI0 Ha 3:
201320132013 :3 =67106710671.

[Momy4eHHOE YUCIIO AeTUTCA Ha 3, TaK KaK CyMMa ero nudp pasHa 42.
CiiezoBaTeNbHO, UCXOAHOE YUCIIO JeTUTCA Ha 9.

Cywecmayiom u Opyaue npumepbl: MOXCHO 3anucams yucio 2013 wecms
pas noopso, desssms pas nodpad u m. 0. (iroboe KoaUUeCB0 paA3, KPAMm-
Hoe mpém). O60CHOBAHUS AHANO2UUHBL NPUBEOEHHBIM BbllLLe.

Kpumepuu nposgepku

«+»— npusedensl 00UH UnU 60Jlee 8ePHBIX 8APUAHIMOB 0MEema, U OaHbl 8epHble
00BACHeHUA.

«» — gMecme ¢ 8epHbLM OMBEMOM yKA3aH U HeBepHblil, NPU 9MOM 8epHblil om-
8e1m 06BACHEH.

«F»— gepHblil omeem npugedéH 6e3 00BsCHeHUl WU ¢ HeBePHbLM 00BCHEHUEM.

«—»—3a0aua He peuleHa UL pelleHa HegepHo.

7.2. BpicOTa IOTOJIKOB KOMHATH — 3 MeTpa. IIpu e€ peMOHTe BBIAC-
HWIOCH, YTO Ha KOKAYIO CTEHY YXOAUT KpacKu OosbIlle, YeM Ha mojt. Mo-
JKET JIY IUTOWAZb T10J1a 3TOM KOMHATHI ObITh GosbIe 4eM 10 KBaZpaTHBIX
MeTpoB? OTBET OOBICHUTE.
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OTBET: HET, He MOXeT.

Pemenue. [IpuBeséM HECKOTBKO CIIOCO60B 060CHOBAHUS.

TTEPBBIN CIOCOB. Tak Kak Ha KAXXAYIO CTEHY YXOAUT KpacKu Oosblie,
YeM Ha IIOJI, IUIOW[AZb II0JIa MeHblle, YeM IUIOMAAb KaXKAOU M3 CTeH.
[Lnomazb ToTa paBHA MPOU3BEAEHHUIO IMUPUHBI KOMHATH U €€ [JIUHEI,
a IUIoIa b OZHOH U3 CTeH paBHA IPOM3BeeHUIO IIUPUHBI KOMHATHI U eé
BBICOTHI. [103TOMY AJIMHAa KOMHAThl MEHbIle €€ BBICOTHI, T.€. MEHBbIIIE
yeM 3 MeTpa. AHAJIOTMYHO U IIMPUHA KOMHATH MeHbIlEe YeM 3 MeTpa.
T[ToaTOMY ILIOIIAZb KOMHATH MeHble YeM 9 M2, 3Ha4uT, OHAa MeHbIIIe
gem 10 M.

Amo paccyxcderue moxcem OblmMb 3anucano anzedbpaudecku. [Iycms a
u b— onuna u wupuHa komHamst (8 mempax). Tozda niowadsb KOMHAMbL
pasHa ab, a niowadu cmeH pasHbt 3a u 3b. 13 ycnosus 3adauu credyem,
ymo 3a>ab u3b>ab, m.e. a<3 u b<3. 3nauum, ab <9 < 10.

BToroii criocos. KomMHaTa — 3TO IpsIMOYTOJIBHBIN TTapaslesenuIies]
BBICOTOH 3 MeTpa. [10I0XKUM 3TOT MapasIieieluie] Ha ofHy U3 60KO-
BBIX 'paHel; TOr/la HOBOUM BBICOTOM CTAaHET OJHA U3 CTOPOH IPEXHETO
OCHOBaHUsA, HaIpUMep JAJHHA UCXOAHOTO Hapaiienenunesa. [Ipu aTom
00BEéM Imapasutesienuesa He HI3MEHUTCS, a IUIOMAZb HOBOI'O OCHOBAHUSA
6yzet 6Gosbllle IWIOUIAAN TEPBOHAYATHHOI'O OCHOBAHUsA. [103TOMY BEICO-
Ta IepeBEPHYTOTO Mapasulesienuea MeHblne yeM 3 MeTpa. [1070KuB
Tenephb NapajuleseNnulie]; Ha COCeLHIOI OOKOBYIO I'DaHb U IIPOBe/s aHa-
JIOTUYHBIE PaCCy)KAEHUsA, MOJIYIYUM, YTO B OTOM CJIydae HOBOM BBICOTOM
napaJsuiesieruieZia CTaHeT MIMPHUHA UCXOZHOTO ¥ OHA TAK)Ke MeHbIIIe YeM
3 meTpa.

TakuM 06pa3oM, Kak JJIMHA, TaK ¥ OIMPUHA UCXOZHOTO Hapajuiese-
IyIela MeHblle YeM 3 MeTpa, 3HaUUT, IUIOUIA/Ib er0 OCHOBAHYS MEeHbIIIe
gem 9 M2,

Kpumepuu nposgepku

«4» — npusedéH 8epHblil omaeem ¢ NOAHbIM 060CHOBAHUEM.

«k» — npusedeHsl BepHbLl omeem U 8epHoe 8 Yes oM 060CHOBAHUE, 8 KOMOPOM
ecmb npobesibl WAl HEMOYHOCTU.

«F» —npueedéH gepHulil omeem 6e3 060CHOBAHUIL.

«—»—3a0aua He peuleHd WU peuleHd HedepHO.

7.3. Buepa Cama BapwuI CyIl ¥ IOJIOXKWI MaJIO COJH, CYIl IIPUILIOCh
nocanuBarh. CerofH:A OH OO COTU B ZiBa pasa boJblile, HO BCé paB-
HO CyI IIPUIUIOCH JOCAlNUBaTh, IIpaB/a, y:Ke BJBO€ MEHbBIINM KoJaude-
CTBOM COJIM, 4eM Buepa. Bo ckonpko pas Callle Hy>KHO yBeJIWYUTH Ce-
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TOZHANTHIO IIOPIIVIO COJMH, YTOOBI 3aBTpa He MPUIUIOCH JZOCAIUBATH?
(Kaxcowtii denv Cawa sapum o0uHaKo8ble NOpYUU Cynd.)

OTBET: B 1,5 pasa.

Pemrenue. TIpuBeséM gBa crocoba pemieHUs: «apudMeTHYeCKHil»
U «airebpandecKuii».

TTEPBBIN CIOCOE. YBeJIMUeHNe KOIMYECTBA COJIHM BBOE CKOMIIEHCH-
POBaJIO TIONOBUHY BYepalllHel J06aBKH, TIO3TOMY BUYepallHee KOIrde-
CTBO coJH, KoTopoe Callra IOoMIOoXKWI TepBOHAYAIBHO, COCTABIISAET TPETh
OT HEOOXOAMMOTO (MOJCHO cOeslamb PUCYHOK) . SHAUUT, CETOAHSAIIHEE KO-
JINYEeCTBO COMU, KOoTopoe Camra IOJOXWI ITepBOHAYAIBHO, COCTABIISIET
[iBE TpeTH OT HeobxozauMoro. CiesoBaTeNbHO, 3aBTpa HAZO TOMOXKUTh
ellé B MOJITOpa pa3a GoblIie.

Btoroii criocos. ITycth Buepa Caira MmooyKuiI B CyII X T COJH, a Aioba-
BUJI y T. TorZia ceroZiHst OH MOMOXKWI 2X T, a 1o6asut 0,5y T. [1o ycaoBHiO
x+y=2x+0,5y, T.e. x=0,5y. Takum ob6pasom, Bcero TpebyeTcs 10-

JIOXUTBb 2x + 0,5y = 3x r conu, a cerogusa Caira nonoxwuia 2x 1. CiiegoBa-

3x
TeJbHO, CErOAHANIHION MOPIHIO CONU HAZI0 YBETUIHUTD B 5 = 1,5 pasa.

Kpumepuu nposepku

«+» — npusedeHbl BepHbLIL OMeEem U 8epHOe peuleHuUe ¢ NOTHbIM 000CHOBAHUEM.

«£» — npugedeHo gepHoe paccyicdeHue ¢ NOAHbIM 060CHOBAHUEM, HO omeem 0aH
He Ha Mom 80npoc, KOmMopbwlil 3a0aH.

«F» — npueedéH gepHbLll omaem, U NPo8epeHo, UMo OH yY00eaemeaopsiem ycaosur,
HO He 000CHOBAHO, YMO OH eOUHCMBEHHDbLL.

«F» — BepHbLIl 0meem noJyueH paccMOmMpeHUeM KOHKDENMHbLX UUCN08bIX 3HAUe-
Hutl.

«—»— NpuBedéH MoabKO omeemn.

«—»—3a0aua He pellleHa UL peleHd He8epHO.

7.4. I3 cnnyek BBUIOKEHO HeBEpPHOEe pPaBEHCTBO (CM. PUCYHOK). [To-
Ka)KUTe, KaK [EPEJIOKUTH OZHY CIMYKY, YTOOBI IIOIYIIIOCHh PAaBEHCTBO,
B KOTOpOM 3HayeHHUd JIeBOM U IIpaBOM yYacTell pas3iudaroTcs MeHble
yem Ha 0,1.

OTBET: CM., HAaIpUMep, puc.7.4a, 6.

XXM
Vil
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Pemrenue. B paBeHCcTBe Ha puc. 7.4 a 3HaueHUe JIeBOlM YacTy paBHO

23 o
15> @ 3HauYeHMe NPaBOIi YacTU paBHO 2. FimeeM

23 1
2— 12~ 12 < 0,1.
o 22
B paBeHcTBe Ha puc. 7.4 6 3HaYeHue JIeBOH YacTy paBHO — =3,1428...,
a crpaBsa — CTWIM30BaHHadA 3anuch yucna m=3,1415... OTu 4ncia pas-
JIMYaloTCs MeHblie yeM Ha 0,002, 9TO CyIeCTBEHHO MeHbIIe TpebyeMoro.

22
Ommemum, umo npubnuiceHue yucaa T 0pooblo = 6bLI0 U38ECMHO

ewé Apxumedy. OHO A8aslemcst OOHUM U3 «HAUIYUWUX NPUOAUNCEHUTI»,
m. e. 1t060e NpUOIUIICEHUE YUCAA TU 8 8UOe 00bIKHOB8EHHOIL OpobU ¢ 601b-
wiell MOUHOCMBIO UMeem 3HAMeHamensb 6onvule uem 7.

Kpumepuu nposepku

«t»— npuseaeﬂbt 00uH wau 6onee B8EPHbLLX 8ApUAHMO8 omeemada.
«t»—emecme ¢ 8€PHbLIM 8APUAHIMIOM Omeema yKa3dH u HeGCprlﬁ.
«—»—3a0aua He peuleHa unu peweHa HeeepHo.

7.5. B cymme +1+ 3+ 9+ 27481+ 243 4+ 729 M0OXHO BEIYEPKUBATD
J06BIe cilaraeMble U U3MEHATh HEKOTOPHIE 3HAKY I1epesl OCTABUINMUCS
YUCJIAMU C «+» Ha «—», Mallla Xo4eT TaKUM CIOCOO0M CHavaja IOy-
YUTh BBIpaXKeHUe, 3HaueHre KOTOPOro paBHO 1, 3aTeM, HauaB cHaydaja,
TIOJIyYUTh BhIpa)KeHUe, 3HaYeHHe KOTOPOT'o PaBHO 2, 3aTeM IOMyIUTh 3
U T.Z. JIo KaKoro HaubOIBIIETO IIEJIOTO YHCIA € YAACTCA «JOUTH» 6e3
TIPOITYCKOB?

OTBET: m0 umciaa 1093 (BKIIOUYUTENBHO).

Pemtenune. Yucio 1 nomyyaeTca BEIYEPKMBAHHEM BCexX claraeMblX,
KpoMe IiepBoro. 3atem Mamia cCMOXeT IIOJIy4UTh YUcia

2=-1+4+3, 3=43 u 4=+1+3.
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[MokaxeM, 4TO, [0OGABUB ciaraeMoe 9, MOXXHO MOMYyYUTH JIF060eE I1e-
Jioe 9rcyio oT 5=9 —4 1o 13 =9+ 4. JlelicTBUTEJIbHO,

5=-1-349; 8=-149; 11=-1+3+9;
6=-3+09; 9 = +9; 12 =+43+09;
7=+4+1-3+9; 10=+4+1+49; 13=+1+3+09.

Jlo6GaBuB 27 U AeMCTBYS aHAJIOTUYHO, MOYXHO TIOTYYUTD JIF000E I1e10e
qucno or 14=-1-3-9+27 10 40=+1+3+9+ 27, 3aTem nony4uTh
Bce yuciaa oT 41 =—-1—-3-9-27—-81 170 121=1+34+94+ 27481
u 1. 7. CezoBarenbHo, Mama cymMeeT MOIyYUTh BCe Ilesble Yucia oT 1
10 1+34+9427481+2434729=1093.

ITo cymu 8 amom peuleHUU UCNOJIL30BAH Memo0 Mamemamuyeckotl
uHOdykyuu. Bhauane nonyuerna 6aza uHOykyul, a 3amem nokasuledaemcs,
ymo, ymest noayuams gce uesvle uucaa om 1 0o k u dobasnsis cnedyrouiee
cnazaemoe, pagHoe 2k 4+ 1, Mawa cymeem nosyuums 8ce yeible UUCaAd OM
k+1=Q2k+1)—kdo 3k+1=(2k+1)+k.

3amemum, umo crazaemvle 8 3a0AHHOLL CymMe A8IAI0MCS NOCAe008d-
MeNbHBLIMU CMeneHAMU Yucaa 3, m. e. 8 MpoUUHOLl cucmeme CUUCTEHUS
ama cymma 3anucsieaemcs 8 gude 11111115, IIpednoxncenHas 3adaua Ha
KOHKPemHOM npumepe Winocmpupyem mom akm, umo, Ucnosb3ysi cme-
neHu mpotiku ¢ koagduyuenmamu 0, 1 u —1, moxcHo 3anucams 8 sude
cymmul it0b0e yesoe Yucao, NpuUUEM eQUHCMBEHHbLM 06pa30M.

Kpumepuu nposgepku

«4» —npusedeHbl 8epHbLI 0OMeem U 8epHOe pellieHle ¢ NOSIHbIM 000CHOBAHUEM.

«%» — npusedeHo eepHoe paccyxcdeHue ¢ NOJHbIM 000CHOBAHUEM, HO NPU 3ANUCU
omegema donyujeHd apugpmemuueckas owubka.

«F»— npuegedéH gepHulll omeem, u npucymcmaeyem udesi e20 060CHOBAHUS, HO ca-
Mo 060cHO8AHUE OMCymcmayenm.

«—»— NpuBedéH MoNbKO omeen.

«—»—3a0aua He pellleHd UL pelleHd He8epHO.

8 Kiacc

8.1. B 3amucy * + * + % + % + % + % + % + k = %% 3aMEeHUTEe 3BE3L0UYKU
Pa3TUYHbIMU I[PpaMu TakK, YTOOBI pABEHCTBO OBUIO BEPHBIM.

OTBET: 1+2+4+54+7+8+9+0=36.

Ommemum, umo npusedéHHbLll npumep eOUHCMBEH C MOUHOCMbIO 00
nopaoKa cnazaemblx 8 egoll uacmu paseHcmsa. /lelicmeumensHo, nycms
8 npasoil uacmu cmoum uucao ab. Tak kak cymma 0ecsmu pasiuiHbLx
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yugp pasHa 45, daHHOe pageHcMB0 MOXCHO 3anucams 6 8ude 45 —a—b=
=10a + b. ¥Ynpowas ezo, nonyuum 11a+2b=45.
ITpocmetiwuii nepebop nokasvieaem, umo a=3, b=6.

Kpumepuu nposepku

«4» —npueedéH gepHbLil omeem.

«—»—npueedéH HegepHblll omeem (8 uacmHocmu, ¢ NOBMOPSOWUMUCA UUD-
pamu.

«—»—3a0aua He pelleHd.

a b o
8.2. IIpo pa3auyHbie YKcIa a U b U3BECTHO, YTO 3 +a= p + b. Haii-
1,1
ure =+ 7.
A a + b
OTBET: —1.
Pemrenue. /laHHOe PaBEHCTBO MOXKHO 3aIlcaTh B BUZE
a b
———=b—a
b a ’
OTKyZa
az—bz_b_a (a—b)(a-l—b)_b_a
ab ’ ab
Tak KaK 4uciia a ¥ b pa3jiudHbl, pasziesuM obe YacTy paBeHCTBa Ha a — b,
a+b
ToCJIe Yero MoMyIuM ——p= = —1. OTo U ecTh UCKOMOEe 3HaYeHHe, TaK KaK
atb_1 1
ab ~a b’

Kpumepuu nposgepku

«+» — npusedeHbl 8epHbIIl 0OMBem U NOJIHOe PelleHlle.

«» — npusedeHsl 8epHbLil OMBeM U 8epHble 8 UeJIoM 8bIKAAOKUL, HO OMCYymcmay-
em 060CHO8AHUE 803MOCHOCTMU OeJleHUs Ha a — b.

«F» — npueedén 8epHblil X00 paccysicdeHul, HO ONYUjeHA BbIUUCAUME IbHAS OWUOKA.

«—» — npusedéH moabko omaem.

«—»—3a0aua He peuleHa UL pelleHa HegepHo.

8.3. B napamnenorpamMmme ABCD U3 BepIIUHEI TYIIOTO yIvia B Ha cTO-
POHBI ITapauiesiorpaMma OIylleHbl BEICOTEL BM 1 BN, a 13 BepIINHBL
D —Boicotel DP u DQ. [lokaxuTte, 94To TOUku M, N, P u Q ABaAIOTCA
BEpIIMHAMU IPAMOYTOIbHUKA.

Pentenue. IlycThb A4 onpenenéHHOCTH Touka N JeXUT Ha CTOPOHE
AD, a Touka Q —Ha ctopoHe AB (cMm. puc.8.3). Torma auaronanu BD
u PN mpsimoyronbHuKa PBND paBHBI U TIEpECEKAIOTCA B UX OOIIEH ce-
peause O. AHasoruyHo auaroHanu BD u QM npamoyronbHuka QBMD
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PaBHBI U TIepeceKalTcsa B UX obuieii cepearte O. 3HAYUT, U JHUAroHa-
au PN u QM deTpipéxyronbHuka PQNM paBHBI U IlepeceKarTca B UX
obeit cepeaute O. CinenoBaTtenbHO, PQNM — NpAMOYTOJIbHUK.

3amemum, umo npednoxceHHoe paccyycoeHue cnpaseduU8o He3asuUcU-
MO 0m mMo2o, NoNadam AU 0CHOBAHUSL 8bICOM HA CMOPOHbL NAPALIEO-
2pamma uau Ha NPooONCeHUS. CMOPOH.

BoamoocHbL u dpyeue cnocobbl peuwleHUs, 8 YACMHOCMU UCNOAb3YOWUe
acnomozameibHble OKPYHCHOCMU U 8NUCAHHbLE Y2lbl.

Kpumepuu nposepku
«+» — npugedeHo NoHOe peuleHue.
«F» — 00KA3AHO MOJBKO, UMO YKA3AHHblE MOUKU SBSTIOMCS 86ePUUHAMU NAPAT-
Jle102pamma.

«—»— pasobpaH MoNbKO YACMHbLI cyuail.
«—»—3a0auda He peuleHa Ul peuleHd HegepHo.

8.4. Ha mocke 6butu 3amucanbl uucaa 3, 9 u 15. Paspeinanoch cjo-
JKUTB ZIBA 3aTIMCAHHBIX YHCJIA, BEIYECTh U3 3TON CyMMEI TPEThe, a Pe3yJIb-
TaT 3aMKCcaTh Ha JOCKYy BMECTO TOTO YKCJIA, KOTOPOEe BEIUUTANOCh. [Tocie
MHOTOKDPaTHOTI'O BHITIOTHEHHA TaKOH OIlepalyy Ha JO0CKe OKa3aJucCh TPU
YHcia, HAauMeHbIIee U3 KOTOphix 6b10 2013. KakoBb! OBUIH IBA OCTAJB-
HBIX YUcaa?

OTBET: 2019 u 2025.

Pertenne. 3aMeTuM, 4To 9 —3 =6 u 15 — 9 = 6. [lokaxeM, 4TO B JItO-
6011 MOMEHT OZIHO U3 YHMCEeJT Ha IockKe OyzeT Ha 6 MeHbIIle BTOPOro M Ha 6
6OJIbIIIE TPETHETO.

JlefiCTBUTENBHO, ITyCTh 3TO CBOMCTBO BHIITOJIHEHO U HA ZIOCKE 3aIuca-
HBI yucia X — 6, x 1 x + 6. Ec/iy c/I0KUTh Ba KpaWHUX YMC/Ia U BEIYECTh
cpeziHee, TO TpPOiKa 4uceq He U3MeHUTCS. Eciv ClI0KUTh IepBhIe Ba
4YHCJIa Y BEIYECTh TPEThe, TO MOMYIUTCA TPOrKa X — 6, x u x — 12, a ecnm
CJIOXKUTD /IBa MOCIEAHUX YMCJIa U BEIYECTD ITEPBOE, TO IOYIUTCA TPOUKA
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x+12, x u x + 6. Bo Bcex ciydadax yKasaHHOe CBONCTBO COXpaHAeTCH,
MTO3TOMY OHO GyZIeT BBIMOTHATHCS MOCIE KaXAO0To Iara. 3Ha4uT, UCKO-
mble gyucna: 2013+ 6=2019 u 2019+ 6 =2025.

Ty e udero peuleHUs. MONCHO UBONCUMb UHAYE: HANPUMED, MONCHO
noxasams, Ymo mpotiki, KOmopbsle MO2ym NOJYHUMbCsL, 06pasyrom «ye-
NouKy» U Kaxcoblil pas msl deidem No amoll yenouke waz enepéod uau waz
Ha3ad (wiu ocmaémca Ha mecme).

Kpumepuu nposgepku

«+»— npugedeHbl 8epHbLIL omeem U NoJHOe 000CHOBAHHOE pelleHUe.

«F» — NpusedéH 8epHblil 0Omeem, U yKA3aHO C80LICMB0, KOMOPOoe COXPAHALMCS, HO
OHO He 00KA3aHO.

«—» — NpugedéH MosbKO omeem.

«—»—3a0aua He pelleHa Wil peuleHd HeBepHo.

8.5. Ha ctoponax BC u CD xBazpata ABCD ormeueHsl TOUku M U K
COOTBETCTBEHHO TaK, yTo ZBAM = ZCKM = 30°. Haiinute ZAKD.

OTBET: 75°.

Pemrenue. V3 yciaoBus 3azauu ciaeayet, uto ZBMA = ZCMK = 60°,
a torga u ZAMK = 60° (cm. puc. 8.5). Jlasee MOXHO pacCyXAaTh IIO-
pasHOMY.

[TEPBBIN criocosb. [lycTh AH — TeprieHANKYIISApP, OIYIIEeHHbBIN U3 Bep-
mmHEL A Ha MK. Torza npsAmoyronbHele TpeyroibHuku AMB u AMH pas-
HBl II0 T'MIIOTEHy3€ U OCTpoOMy ymily, OTkyza AH = AB. Hcronb3ysa 5TO
PaBEHCTBO, MIOIYYUM, YTO IIPAMOYIoiabHbIE TpeyroabHUKU AKH u AKD

1
PaBHBI 110 TUIIOTeHy3e u KaTeTy. CiegoBarenabHo, ZAKD = ELMKD =
150°
== = 75°.
B npugedérHHom paccyycoeHuu ucnobayemest, umo mouxa H nexcum Ha
ompeske MK, a He Ha e20 npodoJceHuu 3a mouky K. 5mo OelicmaumenbHo

B C
K
A D

Puc.8.5a)
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max, uHave 6t ompesaok AH nepecexan cmopory CD e mouke X, HO mo-
2da AH > AX > AD, umo npomusopeuum pasencmsy AH = AD. 3a omcym-
cmaue 3Mmoeo NOSICHEHUS Y WKONbHUKA CHUNCAMb eMy OUEHKY He cledyem.
Btoroii crniocos. luaronamb CA KBajpara SBIAETCI OHUCCEKTPUCOM
BHYTpeHHero ymia TpeyronbHuka CMK, a jgyd MA — GUCCEKTPUCOL ero
BHEIIIHero yIJia, I03TOMY BeplliNHa A — I[eHTp BHEBIIMCAHHON OKPY:KHO-
CTH 3TOTO TpeyronbHuKa. CiefoBaTebHO, KA TakKe SBIAETCS OUCCEKTPU-

coii BHellHero ymia Tpeyroibuuka CMK, mostomy ZAKD = %ZMKD =
=75°.

TPETHUM criOCOB. IIpogyium otpe3ok KM 0 mepecedyeHUs C MpAMOU
AB B Touke P (cMm. puc. 8.56). Torna ZPMB = /ZCMK = ZAMB. CnenoBa-
TeJIbHO, IPSAAMOYTOJIbHBIE TpeyronbHUKu PMB 1 AMB paBHBI (110 KaTeTy
U OCTpPOMY yTa1y), Torga PB=AB, T.e. AP =2a, rie a — CTOpOHa JaHHOTO
KBazpara, u PM =AM.

ITo cBOMCTBY KaTeTa, Jexamiero mpotus yria 30° B IpsMOyTOJIbHOM
TpeyronbHuke, AM =2BM u MK =2MC. CienoBaTeabHO,

PK = PM + MK = 2(BM + MC) = 2BC = 2a.

Takum obpa3om, TpeyroabHUK APK paBHOOeApeHHBIH ¢ yriom 30°
IIpH BepLIVHE P, II03TOMY ero yros Ipyu OCHOBaHUU paBeH 75°. Tak Kak
/ZMKD =150°, a ZMKA ="75°, mony4aeMm, utro ZAKD =75°.

B A M C
]

K

A D

Puc.8.56)
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Kpumepuu nposepku

«+»— npusedeHsl BepHbLLl OMBeN U NOJIHOe 060CHOBAHHOE PellleHUe.
«—»— NPuUBeOEéH MOJILKO Omaent.
«—»—3a0aua He peuleHd WL peuleHd He8epHO.

8.6. Caira HauepTWI KBaZpaT pa3mepoM 6 X 6 KJIETOK U IT00UYePETHO
3aKpalrMBaeT B HEM IO OJHOW KJIETKe. 3aKPACUB OYEPEAHYIO KIIETKY,
OH 3alliChIBaeT B HEW YMCJIO — KOJTWYECTBO 3aKpalleHHBIX KJIeTOK, CO-
CeIHMX C Hell. 3aKpacuB Bech KBapar, Cala CKIabIBaeT YKcia, 3au-
caHHBIE BO BceX KieTKax. JJoKakuTe, 4TO, B KakoM ObI Topszke Caiia
HU KpacWiI KJIeTKH, Y Hero B UTOre IMOJIYYWUTCA OFHA U Ta Ke CyMMa.
(CocedHumMu cuumaromes Kaemku, umerowiie 06Uyt cmopoHy.)

Pemenne. PaccMoTpuM Bce eIMHUYHBIE OTPE3KHU, KOTOPhIE ABJIAIOT-
cs1 OOIMMHY CTOPOHAMM /IS IBYX KJIETOK. TAKMX OTPE3KOB POBHO IIECTh-
zecaT — 30 BepTukanbHBIX U 30 ropusoHTaNbHBIX. ECiin oTpe3ok pas-
rpaHUYUBAET ZIBE 3aKpallleHHbIE KJIETKH, TO OyZieM FOBOPHUTH, YTO OH
«OKpalleH». 3aMeTUM, 4To, Korza Caila nuueT KaKoe-TO YUCJIO B KJIEeT-
Ke, OH YKa3bIBaeT KOJIMYECTBO OTPE3KOB, KOTOpPHIE He OBUTM OKpaIlleHbI
[10 3aKpAIIUBAHUA 3TOU KJIETKU, a Telephb CTaJau OKpaleHHbIMU. Korga
Cama npucTymaeT k CyMMHUPOBaHHUIO, OKpallleHbl Bce 60 OTpe3KoB, T. €.
cyMMa 4ucesl, KOTophble 3amuchiBaeT Caina, Bcerga 6ygeT paBHa 60.

Ommemum, Umo onuUcbI8AMb «MAMEPUANUIAUUI0» YKA3AHHOTL CYMMbl
MOJNCHO NO-PA3HOMY, HANPUMED, BMECMO OKPALLEHHO20 0mMpe3Ka MONCHO
2080pUMb 0 NAPAX COCEOHUX 3AKPALUEHHBLX KJIeMOK U M. .

Ommemum maxdice, Wmo y amoti 3adauu, 6e3ycn08Ho, cyujecmeyem ne-
pebopHoe peluerue, HO U3NONCUMb e20 8 pabome PuauUecku HeB03MONCHO.

Kpumepuu nposepku

«+» — npusedeHo NoHOe 060CHOBAHHOE pelleHLe.

«—»—YKA3aHO, HO He 060cHo8aHO, umo Cauwia 8cezda nosywum uucao 60 (8 mom
yuce Nymém HenosHozo nepebopa unu demazo2uueckux paccyncoeHutl mu-
na «no-1060omy mak noxyUUmcs...»).

«—»—3a0aua He pellleHd UL pelleHd He8epHO.

9 kJjacc

9.1. Ha mocke 3ammcaHoO HECKOJIBKO IIOC/IeJOBATENIbHBIX HATypasb-
HBIX unces. PoBHO 52 % u3 Hux 4éTHble. CKOJIbKO YETHBIX YHCesa 3allM-
CaHoO Ha JocKe?

OTBET: 13.
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Pemrenue. Tak Kak 3amMCaHHble HATYpaJbHBIE YUCIA ABISAIOTCSA TI0-
cJleoBaTeTbHBIMU, YETHBIE U HEYETHBIE YMC/IA YepeayloTca. [1o ycto-
BHUIO YETHBIX 4Hces O0JbIlle, 3HAYNT, 3alcaHHasA [I0CIeJ0BaTeIbHOCTD
HayMHaeTCca U 3aKaHYMBaeTCsA YETHBIMU YHCIAMU.

[TEPBBIM CITOCOB. ITycTh 3amcaHO n YETHBIX YHCEJ, TOT/a HEYET-
HBIX — (n — 1). 3HAYMT, YETHBIE YMCJIa COCTABJIAIOT 2nn_1 -100% ot
BCeX 3alMCaHHbIX Ha focke. [lomydaem ypaBHeHue 100n =52(2n — 1),
oTKyzZa n=13.

BToroii criocos. I[IycTs Bcero 3ammcaHo x ducesn. Toraa cpegyd HUX

13 .. 12 .. .. ..
gx YETHBIX 1 gx HEYETHBIX, TPUYEM YETHBIX 6oJble POBHO Ha OAHO.
12

13 13
CiengoBaTebHO, EX T e X= 1, oTkyza x =25. 3HauwuT, 5X= 13.
TPETUI CcrTOCOB. YETHBIX YKcesl OOJbIlIe Ha OAHO, 3HAYUT, OAHO YKC-
JIo cocTaBisgeT 52—48 % oT ux obiero konuyecrsa. CiaezoBaTeabHO, HC-

.. 52
KOMO€ KOJTMYECTBO YETHBIX THCEN PABHO o5 10 = 13.

Kpumepuu nposgepku

«+»— npugedeHbl 8epHbLIl omeem U nosHoe pewerue (10ObLM cnocobom).

«%t» —npusedeHbl 8epHble 8 UeNOM PACCyHcOeHUsl, HO omeem OAH He HA MOom
sonpoc (Hanpumep, HatideHO MOALKO 06Uiee KOMUUECMB0 3ANUCAHHBIX UU-
cen).

«F» — npusedéH gepHblil X00 paccyncdeHull, HO 0OMYUeHA BbIUUCUMENbHASL OUUD-
Ka.

«—»—NpusedéH MoabKO omeenm.

«—»—3a0aua He peuleHa Wil peuleHd HeB8epHo.

9.2. Ha pucyHKe n306paxéH rpapuk GyHKIMU y = x2 +ax + b. Us-
BECTHO, 4TO mpsMasi AB mepneHAVKyIspHA npaMou y = x. Hauizure
AnuHy oTpeska OC.

OTBET: 1.
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Pemrenue. Tak kak y(0) = b, Touka B umeeT xoopauHaTel (0;b).
Hatigém Teneps anuHy oTpeska OA.

[TEPBBINM criocob. Tak Kak mpsiMas AB IeprneHAVKYIApHA IPSMOMN
Y =X, OHa mapajUIeibHa NPAMOH y = —x. KpoMe Toro, 3Ta npsiMast mpoxo-
muT yepe3 Touky B(0; b). 3HaunT, OHa 3aZaéTcsA ypaBHEHUEM y = —x + b.
Tak kak y =0 nipu x =b, nonydaem, uro OA = —b.

BToPOI1 criocos. M3 ycioBus 3afiauu CIeAyeT, 9TO GUCCEKTPHCA Tpe-
yronpHUKa AOB, IpoBeIéHHAsA K CTOPOHE AB, JIEXKUT Ha MIPSMOU y =X,
MIO3TOMY OHA COBIIAZIaeT ¢ BBICOTON 3TOTO TpeyronbHUKa. ClesoBaTesb-
HO, OA=0OB=-b.

TakuM o6pa3oM, Yucio b 1 uckomas JjuHa ¢ otpeska OC SBIAIOTCA
KOPHAMM KBaJ[paTHOro ypaBHeHHuA x2 + ax +b=0. ITo Teopeme Bueta
bc=b. Tak kak b # 0, monydaem, uto ¢ =1.

Kpumepuu nposepku

«+»— npugedeHbl 8epHbLl omeem U nNoJHOe 000CHOBAHHOE pelleHUe.

«%» — npusedeHbl 8epHbLIL 0MEem U 8epHOe PellleHUe ¢ He3HAUUMebHbLMU Npobe-
Jiamu 8 060CHOBAHUSIX.

«F»— dokazaHo moavko, umo OA= OB, a danbHellwux npodsuxceHUTl Hem.

«F»— pasercmeo OA = OB ucnonb3o8ano 6e3 00Ka3amenbcmed, nocje uezo 06oc-
HOBAHHO MOJIy1eH 8ePHbLi omeem.

«F» — 8epHbLil 0meem nostyueH Ucxo0s U3 KOHKPEMHbLX UUCI08bIX 3HaUeHUll a u b.

«—»— NpusedéH MoabKO omaeenm.

«—»—3a0aua He pelleHa Wil peuleHd HeB8epHo.

9.3. B paBHOGepeHHsIH TpeyronbHUK ABC (AB=BC) BrrcaHa OKPYX-
HOCTB C IleHTpoM O, KoTopas KacaeTcs CTOpoHBI AB B Touke E. Ha npozosn-

>keHUM cTopoHbl AC 3a TOUKy A BbIOpaHa Touka D Tak, uyTo AD = %AC.
Joxkaxure, yto npsamele DE u AO napaJiieybHbl.

Pemtenue. ITycte M — TOYKa KacaHUsA OKPYKHOCTH CO CTOPOHOU AC
(cm. pric. 9.3). Tak kak TpeyronbHUK ABC paBHOGeApeHHbIH, TouKa M —
cepenuna AC. Takum obpasom, DA=AM = MC.

C apyroti ctopoHbl, AE = AM (0oTpe3Ku KacaTeJabHbBIX, TPOBEAEHHBIX
K OKPY)KHOCTH U3 OZHOU TO4YKHU). V3 paBeHcTBa AE = AM = AD cneny-
€T, YTO TpeyronbHUK DEM TpAMOYTONBbHBIM C IpAMBIM yIiioM E, T.e.
DE1EM. Kpome Toro, B paBHOOeZpeHHOM TpeyronbHuke FAM 6uccek-
Tprca AO SABIAETCA TaKXKe BBICOTOM, T.e. AO LEM. CienoBaTenbHO, DE
U AO niapayie/IbHBI.

Obocnosas, umo AD = AE, MO#CHO makdice COCAAMbCS HA U3BECMHbLIL
gaxm: 6uccekmpuca AO 6HeulHe20 Y2ad Npu 8epullHe pasHobedpeHHO20
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B

Puc.9.3

mpeyeonvHuka DAE napannensHa ocHogaxuto DE. Omom gakm HecnoxncHO

u dokazams: ecau LAED=/ADE=a, mo ZCAE=2a., snauum, ZOAE=a.

Taxum obpazom, DE || AO (no npusHaxky napaiiesbHOCmu Npsimblx).
Bo3mocHbL u dpyaue cnocobbl pelleHus.

Kpumepuu nposgepku

«+» — npusedeHo nosiHoe 060CHOBAHHOE PeuleHUe.

«Z» — npueedeHo 8epHOe peleHue ¢ He3HAUUMEIbHIMU HEMOUHOCMAMU WU NPO-
Genamu.

«F»— 00Ka3aHo moavko, umo AE =DA= AM = MC, a danvHelluiue paccynoeHus
HeBepHbL UL OMCYmcmayom.

«—»—3a0aua He pelleHa Wil peuleHd HeGepHo.

9.4. B kBazpaTHoii Tabuie pasmepoM 100 X 100 HEKOTOPBIE KIIET-
KU 3akparnieHbl. Kaxzas 3akpaiieHHas KIeTKa ABIIeTCs eJUHCTBEHHON
3aKpallleHHOH KJIETKOH Jnbo B CBOEM CTOJIOIE, TMOO B CBOEH CTPOKE.
Kakoe Han6osbliiee KOMMYECTBO KJIETOK MOXKET ObITh 3aKpaIieHo?

OTBET: 198.

Penrtenue. [IPUMEP. 3akpacuM Bce KJIETKU OJHOM CTPOKHU U BCe KJeT-
KM OZTHOTO CTOJIONIA, 32 UCKTIOUeHHEM UX 00Iel KiIeTKH. B aToM ciyyae
YCJIOBYE 3a/la4¥ BBIIIOJIHEHO U 3aKpalleHo POBHO 198 KieToK.

OUEHKA. JlokaxkeM, 9T0 TpebyeMbIM 06pa3oM He MOIJIO OBITh 3aKpa-
1reHo 6osbiite yeMm 198 KiaeTok. J[JIs KaykoM 3aKpaliieHHON KJIEeTKU BhI-
JeUM Ty JUHUIO (CTPOKY WIM CTON6EI), B KOTOPOM OHA eIMHCTBEH-
Has 3aKpaiieHHas. [Iph TakoM BBIZIEIEHUM HE MOXKET ObITh BBIZIETEHO
6osnbliiie yeM 99 cTpok. JlecTBUTENbHO, e BhiZieseHo 100 CTpoK, TO
KaXkZas 3aKpainieHHas KJIeTKa eMHCTBEHHAasA UMEHHO B CBOEU CTPOKe,
HO TOT7ZIa 3aKpallleHHbIX KJIeTOK He 6omee yeM 100. AHATOTUYHO HE MO-
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JKeT ObITh BBIZIEJIEHO U 60sbIiie 4eM 99 cTon6I1[0B. [103TOMY BBIZIETEHHBIX
JIMHUH, a 3HAYUT, ¥ 3aKpallleHHbIX KJIeTOK He 6ojee yem 198.

Kpumepuu nposgepku

«4» —npusedeHo nosiHoe 060CHOBAHHOE peuleHue.

«F» — npueedéH 8epHblil omaem, U ONUCAH NpUMep pACKPACKU, HO OUeHKA Omcym-
cmeyem unu npogedeHa HeBepHo.

«—» —NpuBedéH Mosbko omaem.

«—»—3a0aua He pellleHa WIU pellleHd HeBEePHO.

9.5. Bricotel AD u BE ocTpoyrosbHOro tpeyroiabHuka ABC nepece-
KarTca B Touke H. OKpy»KHOCTb, OIIMCaHHAas1 OKOJIO TpeyroabHuKa ABH,
nepecekaeT cTopoHbl AC u BC B Toukax F u G cooTBeTCcTBeHHO. Haiiau-
Te FG, ecntu DE =5 cwm.

OTBET: 10 cM.

Pemrenue. ITycts ZHBF = a (cMm. puc. 9.5). Torna ZFAH = ZHBF =a
(BnucaHHBIE YIVIBI, ONUpaloliyecs Ha OFHY U Ty e Ayry). M3 mnpsamo-
yrompHOrO TpeyroiabHuka ADC nmeeMm ZC =90° — a, a U3 IPAMOYTOJIb-
Horo TpeyronbHuka ECB umeem LEBC =90° — ZC =a.

Puc.9.5

TakuM o6pa3oM, BE — BbICOTa M OGHCCEKTpHca TpeyroabHuKa FBC,
CJIeZI0BATENbHO, 9TOT TPEYTOIbHUK paBHOOEApeHHbIH 1 BE ABIAETCS €r0
MeauaHou, T.e. FE =EC.

AnasiornyHo JokaseiBaeTcda, 4To CD = DG. 3Hauut, ED — cpegHaa
suHuA tpeyroibHuka FCG. TToatomy FG =2DE =10 cm.

Kpumepuu nposgepku

«+»— npusedeHo nosiHoe 060CHOBAHHOE pelleHUe.
«—»— NpuUBedEéH MOoJILKO omaen.
«—»—3a0aua He peuleHd WL pelleHd He8epHO.
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9.6. 25 MOHeT pacK/IaABIBAIOT IO KydKaM CJIeAyomuM obpasoM. CHa-
Yajia UX IPOM3BOJIBHO pa3bUBAIOT Ha [iBE TPYIIHBL. 3aTeM JIOOyI0 U3
HMMEIOLINXCs TPYIIIT CHOBA pa3bMBAIOT HA JIBE TPYIIIBI U T. J., IO T€X IIOP
IIOKA Ka)kJas rpymia He OyZeT COCTOATh U3 OAHON MOHETHL. [1pr KaXkoM
pa3breHnu KakoHW-TubO TPYIIBI HA JBe 3alMCHIBAETCS MPOU3BEAEHUE
KOJINYEeCTB MOHET B ZIBYyX IOJYYMBIIEXCS Ipynnax. YeMy MoxeT OBbITh
paBHA CyMMa BCEX 3alMCAHHBIX YUCEIT?

OtBET: 300.

Perntenue. ITEPBBINM CITIOCOE. I/IBO6paSI/IM MOHETHI TOYKaMU 1 COeIN-

25(25—-1)
HUM KaXAyIo rapy Todek orpe3koM. [Tonyuum ———— =300 oTpes-

koB. [Ipy Kaxz0M pa3breHny OZHOM IPYIIIEI MOHET Ha ABe OyzeM CTH-
paTh Bce OTPe3KH, COeAUHAIIINe TOYKY, COOTBETCTBYIONIE MOHETaM,
OKasaBIIMMCA B pasHbIX Ipynnax. [IycTs Ha HEKOTOpOM IIare MbI pas-
6WIM MOHETBI OZHOM U3 YK€ MMEBIINXCS TPYIIIL Ha B TPYIIIIHI 110 X U Y
MoHeT. Torzia MBI CTUpaeM Xy OTPe3KOB. JTO K€ YUCJIO MBI 3allHChIBa-
eM. TakuM 06pa3oM, CyMMa 3aIMCAHHBIX YHCEJ — 3TO KOJIUIECTBO BCEX
CTEPTHIX OTPe3KoB. Tak Kak u3HavaabHO 66110 300 OTPE3KOB, a B UTOTE
BCE OTPE3KU CTEPTHI, 06IIee KOTMIECTBO CTEPTHIX OTPe3KoB paBHO 300.

Broroli cniocos. PaccMOTpuM IepeMeHHYI0 BeJUYHHY S, paBHYIO

B Ka)KI[LIfI MOMEHT IIOJIOBMHE CYMMBI KBaZpaTOB KOJIMYECTB MOHET B Ky4-
2

Kax. MI3HauanabHO S = 2% =312,5, a B caMoM KOHIIe

124124412 25
S= 5 =5 =125
Eciu Kydka, B KOTOPOH OBUIO X + y MOHeT, pa30uBaeTcs Ha /Be KydIKU

x+y)?  x*+y?
1O X U y MOHET, TO S yMeHbllIaeTes Ha ——— — —"— = Xy. Takum

obpaszom, Mpu KaxA0M pa3bHeHruN BeIMYMHA S YMEHBIIAeTCs Ha ode-
peaHoe 3amuceiBaeMoe 4ncyio. CleZoBaTeNbHO, CyMMa BCEX 3allMCaH-
HBIX 4YKCeJI paBHA OOIEMY YMEHBIIEHUIO BEJIUYMHbEI S, KOTOPOE PaBHO
312,5— 12,5 =300.

TPETHII CITOCOB. JIOKaXKEM I10 MHAYKIUM, YTO €C/IA U3HAYAIBHO MMe-

nn—1)
€TCA 1 MOHET, TO MCKOMasd CyMMa paBHa — 5.

Basza undykyuu. Ilpu n =2 mocjie epBOTOo JKe Illara mojayyaeM JBe
KY4YKH TI0 OJHOM MOHETe B KaXKJ0M M 3anmuceiBaeM uncio 1-1=1. Tak

2(2—-1)
2

KaK paBeHCTBO

HUe BepHO.
IIae undyxyuu. IIpeAnonoX M, YTO yTBepXKJeHUEe BEPHO I BCEX

n <k, 1 JOKaXXeM, YTO TOrZla OHO BepHO U s n = k. [IycTh Ha mepBoM

=1 BepHoe, Ipu n = 2 JJoKa3bIBaeMoe yTBepxK/e-
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mare k MOHET pasZie/TiIN Ha ZIBe TPYIIIBI 0 X ¥ y MOHeT (k =x+ ).
JJs X 1 y MOHeT [JoKa3bIBaeMoe yTBEPXK/I€HUE BEPHO IO MIPeZIIoNoXKe-
HUIO UHAYKIUN.

Ecnu npu TakoMm pas3bueHuu x = 2 U y = 2, TO 3allMCaHHAas CyMMa
paBHa

xe—1)  yo =D ¥ =x+y —y+2xy
2 2 B 2 B
ey -(4+y) K-k k(k—-1)
B 2 -2 2 ’
Ecmi ke x=1u y =22, To k =y + 1 u 3anucaHHad cCyMMa B 3TOM

yo-1) +D*-(+1) kk-1
cIyyae paBHa 1-y + 5 = = .

2 2
CoryiacHO IIPUHIUITY MaTeMaTU4eCcKON UHAYKIUN yTBepXKAeHue Jo-

KasaHo JJIs1 II000T0o HATypaJabHOTO n = 2. B yacTHOCTH, Aj1s1 25 MOHET
25(25-1
% — 300'

xy +

TIOJTyYUM
Kpumepuu nposgepku

«4» —npusedeHo nosiHoe 060CHOBAHHOE peuleHue.

«&» — npusedeHbl BepHbLI 0OMeem U 8epHOe 8 UeJIoM pellleHUe ¢ He3HAUUMEeNbHbL-
MU HEMOUHOCMAMU WU NPOoHesamU.

«—» —NpueedéH MoNbKO omaeem.

«—»—3a0aua He pellleHa WIU pellleHd HeBEePHO.

10 xiacc

10.1. TlepBbhIii WieH Moce0BaTeIbHOCTU paBeH 934. Kaxabii ciexy-
oM paBeH cyMmMe 1Tudp MpeAbIAYyIero, yMHOKeHHOH Ha 13. HaiiguTe
2013-# wieH mocaeA0BaTEIbHOCTH.

OtBET: 130.

Pemienue. BounciuM HECKOIBKO NEPBBIX WIEHOB IIOC/IEJ0BAaTENb-
HocTu. ITomyuuMm a; = 934; a, =16 x 13 =208; a; =10 x 13 =130;
a,=4%x13=52;a5=7x13=91; ag=10 x 13 =130 =a3. Tak kak npu
BBIUKCJIEHUU KaXXIO0T0 CJIeZyIolero Yrca UCIIONb3yeTcs TONMbKO IIpebl-
Aylee 4uciIo, Aajiee WIEHBl IOCIe0BAaTeTbHOCTH GYAYT MOBTOPSATHCS
¢ nepuozoM 3. Hucso 2013 kpaTHO TPEM, IIO3TOMY d5g13 =dz = 130.

Kpumepuu npogepku

«t» — npueeaeHbL seprui omaeem u nosiHoe 060CHOBAHHOE pewerue.
<<:|:>>—Tlpu8€a€Hbl seprui omeem U 8epHble 8 Uejom paccymaeuuﬂ, 8 KOmMopulx
ecmb He3HauumeJibHble Tlp06e.llbl wiu HemouvHocmu.
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«F» — npueedéH 8epHblil X00 paccyicoeHull, HO 00NYLeHA BbIHLCAUMEIbHAS OWUOKA.
«—»— NpuUBedéH MOoJIbKO omaen.
«—»—3a0aua He pewleHd WU peuleHd HedepHO.

10.2. KopHu KBagpaTHOro Tpéxwiena f(x)=x?+ bx + ¢ paBHH m;
U m,, a KOPHU KBaJpaTHoro TpéxuieHa g(x) = x2?+ px +q paBHH k;
u k,. Joxkaxwure, aro f (k) + f(ky) +g(m;) +g(m,) =0.

Pemenne. O6o3uaunm A = f(k;) + f (ky) +g(m,) + g(my).

[TEPBBIN CMOCOB. Bripasum A 4epe3 KOPHU JJaHHBIX TPEXWIEHOB.

Tak kak

fx) =x*+bx+c = (x—my)(x—m,),
g() =x*+cx+d = (x—ky)(x—ky),
nMeeM
flkp) + fky) = (kg —my) (kg —my) + (kg —my) (kg —my),
g(my) +g(my) = (my —ky) (my —ky) + (my —ky) (my —ky).

Torza, CrpynnupoBaB cjaraeMble U BBIHECS OOIIie MHOXUTEIHU 3a
CKOOKH, TTOJy4INM

A= (ky —mq)(ky—my—mq +ky) + (kg —my) (kg —my —my +ky) =
= (k_mz_m1+k2)2 2 0,

YTO U TPebOBANIOCH.
Btoroii cniocos. Beipasum A depe3 K03QPUITMEHTHI JaHHBIX TPEX-
yjeHOB. Torga

fky) + f(ky) = k3 +bky+c+k2+bky+c =
= k2 +k3+b(ky +ky) +2¢c = (ky +ky)? — 2ky kg +b(ky +kj) + 2c.

U3 TeopeMbl BueTa /7151 KBagpaTHOTO TpéxwieHa g(x) caenyet, uro ki +
+ky=—p, ky-ky=q.
CnezpoBatenbHo, f(kq) + f(ky) =p?—2q—bp+2c.
Ananorudso g(m;) + g(m,) =b? — 2c — pb + 2q. ClefioBaTeNbHO,
A = f(ky) + fky) +g(my) +g(my) =
=p?—2q—bp+2c+b*—2c—pb+2q =
=p*>—2bp+b* = (p—b)*> >0,

4TO U TpebOoBaIOCh.
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Kpumepuu nposepku

«+» —npusedeHo nosiHoe 060CHOBAHHOE peuleHUe.

«t» — npusedeHnl 8epHble 8 Ue10M paccyrcdeHUsl, 8 KOMOPbLX ecMb He3HAUUMETb-
Hble Npobenbl UL HeMOYHOCMU.

«F» — UCNONL308AHBL BepHble Udell NPeobpaz08aHUsl 8bIPAINCEHUSL, HO OMYULeHbL
owubxu nubo peuteHue He dogedeHo 00 KOHUA.

«—» — DPACCMOMPEHbL MOJILKO UACTHbLE CLYHAL.

«—»—3a0aua He peuleHd UL pelieHd He8epHo.

10.3. Touka F — cepeauHa ctopoHbl BC kBagpara ABCD. K orpes-
Ky DF npoBeznén nepreHaukynsap AE. Havizure yron CEF.

OTBET: 45°

Pemenue. Ilycth npsmasa AE mepeceka- B B
er cropoHy CD kBagpara B Touke M (cM. N\ )
puc. 10.3). Torza Tpeyronsauku ADM u DCF
paBHBI (110 KaTeTy M ocTpomy yriy). Cie-
JoBaTeJIbHO, TOYka M — cepejuHa CTOpPO-
Hel CD. Torma TpeyronbHuUk CFM mpsamo-
VITONMBHBIE Y paBHOOEAPEHHBIN, O3TOMY
Z/CMF =45°.

Tak xak ZMEF = ZMCF = 90°, BOKpyT
yeTpIpéxyronbHuka MCFE MOXHO OmIHCaTh
OKpY>KHOCTb. Brincannsie yriisl CEF u CMF onuparoTcsa Ha OJHY U TY XKe
JyTy 3TOU OKPYKHOCTH, 3HauuT, ZCEF = ZCMF =45°.

Cyujecmaytom makoice «8blUUCAUMEIbHbLE» CNOCOObL pellleHUsl, HAnpU-
Mep ucnons3yroujie KOOpOUHAMBbL WU 8eKMOPbL.

Puc.10.3

Kpumepuu nposepku

«+»— npusedeHo noHoe 000CHOBAHHOE pelleHUe.
«—»— NPUBEOEH MOJILKO Omaent.
«—»—3a0aua He peuleHd WL peuleHd He8epHO.

10.4. Haiigure Haubosbliiee 3HaUY€HYE BBIPAKEHMS
a+b+c+d—ab—bc—cd—da,

€CcJId KaXKJj0e U3 Yuces a, b, ¢ u d npuHaginexur orpesky [0; 1].

OTBET: 2.

PemieHue. ITEPBBIN CITOCOB. 3HaUYe€HHE 2 JOCTUTAETCSA, HApUMEDP,
et a=c=1, b=d=0. JlokaxxeM, YTO TP 3aJJaHHBIX 3HAYEHUAX II€-
peMeHHbIX a+b+c+d—ab—bc—cd—da<2.
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3aMeTUM, YTO
a+b+c+d—ab—bc—cd—da=(a+c)+b+d)—(a+c)(b+ ).

[Tyctb a +c=x, b+d =y, Toraa TpebyeTcs J0Ka3aTh, 9T0 X +y — Xy < 2,
e 0<x<2u0<y<2.
JlefCTBUTENBbHO,

x+y—-xy=x4+y—-xy—-D+1=x-1)A—-y)+1,

e —1<x—1<1u—-1<1-y<1.CregoBarensHo, (x —1)(1—-y) <1,
IO3TOMY X +y — Xy < 2.

Bgedst Hogble nepeMeHHble, MOXCHO paccyxcdams uHaue. 3agukcupy-
em nepemeHHyr y u paccmompum ¢yukyuto f(x) = (1 — y)x +y, 20e
x € [0; 2]. Tak kak oHa JUHETHAA, e€ HaubobULee 3HAUeHUe docmuzdem-
€Sl Ha 00HOM u3 koHUo8 ompe3ka [0; 2]. Ho

fO=y<2 u fR=2-y<2
3Hauum, npu ecex x € [0; 2] svinosHsemcs HepageHcmao f(x) < 2.

BToPoii criocos. Ty ke u/elo TMHEHHOCTH MOXKHO UCITOTb30BaTh U3-
HavyaabHO. J[aHHOEe BBIpaXKEHHE MOXKHO CUMTATh JUHEHHOM QyHKIIMeh
OT OHOY U3 IMepeMEHHBIX, €CJTU TPU OCTAJIbHBIE ITepEMeHHbBIE 3adUKCH-
pOBAaTh.

Hampumep, 3adpukcrpyeM sHaYEHUs IEpEMEHHBIX b, ¢ 1 d ¥ pacCMOT-
puMm ¢yukmmio f(a)=(1—b—d)a+b+c+d—bc—cd, rae a<[0; 1].
B crily MOHOTOHHOCTH €€ HauboJblilee 3HaYEHME ZOCTUTAETCSI Ha OJHOM
U3 KOHIOB oTpe3ka [0; 1]. AHajornyHas CUTyanys BO3HUKAET U IS 3a-
JAHHBIX TAKUM K€ 00pa3oM JIMHENHBIX QYHKIIME OT TepeMeHHbIX b, ¢ 1 d.

CnesoBaTebHO, HAaUOOJbIIEe 3HAYEHUE UCXOAHOTO BRIPAKEHHUS MO-
JKET OCTUTAThCA TOJIBKO B TOM CJIydae, Korjla lepeMeHHbIe a, b, ¢ u d
MPUHUMAIOT OAHO M3 ABYX 3HaueHui: 0 win 1. YUUThIBass CUMMETPUY-
HOCTb IJaHHOT'O BHIPA)KEHUS, IOCTATOYHO TEMEPD MPOBEPUTD CIIEAYIOIITE
cJIydau:

1) ecmma=b=c=d=0wm a=b=c=d=1, To 3HaueHUe BHIpAXKe-
HUA paBHoO O;

2)ecma=b=c=0,d=1wma=b=c=1, d=0, To 3HaYeHUE
BBIpaYKeHUS PaBHO 1;

ecma=b=0,c=d=1wuwma=>b=1, c=d =0, To 3HaUeHHE
BBIpQXXKEHUA PaBHO 1;

4Yecma=c=0,b=d=1wma=c=1, b=d=0, To 3HavYeHUe
BBIPAXXEHUA PaBHO 2.

TakuM 06pa3oM, HauboJIbIlee 3HAYEHUE JaHHOTO BHIPAKEHUS PABHO 2.
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Kpumepuu nposepku

«+» — npusedeHbl 8epHbLIL 0Meem U nosHoe 060CHOBAHHOE pellleHUe.

«k» — npusedeHsl 8epHbLil OMeem U gepHble 8 YeJOM PACCYHOeHUs, 8 KOMOPbLX
ecmb He3HauumebHble npobesst unu Hemounocmu (Hanpumep, 00Ka3aHa
OUeHKA, HO OMCymcmayem npumep).

«F» — npueedéH 8epHblil X00 paccyicoeHull, HO 00NYLeHA BbIHLCAUMEIbHAS OWUOKA.

«F»— ecmb udes JIUHeLIHOCMU, HO OHA He 008edeHa 00 KOHUA.

«F»— npusedéH 8epHbLiL omaem, U YKa3aHo, NPU KAKUX 3HAUEHUSIX NePeMeHHbIX
OH ModKcem 00CMU2aMbCSL, HO OYEHKA He NposedeHd.

«—»— NpueedéH Moabko omeent.

«—»—3a0aua He peuleHd Ul peuleHd HedepHO.

10.5. Ha cropone AB TpeyronpHuka ABC orMedeHa Todka K, a Ha
cropoHe AC —Ttouka M. Otpesku BM u CK mepecekaroTca B TOUke P.
Oxasaioch, uTo yriasl APB, BPC u CPA paBHb o 120°, a iomazp ve-
TeIpéXyronbHUKa AKPM paBHa IUIomaau TpeyroabHuka BPC. Halizure
yron BAC.

OTBET: 60°.

Pemenne. K o6enm gacTsM paBeHCTBA S yxpyr = Sppc TPUOABUM ILTO-
mazgp TpeyronbHuka BPK (cMm. puc.10.5). [MomyuuM, 4TO S,py = Spek-

Cile[0BaTeNbHO, %BC -BKsin/B= %AB -AM sin ZA. Torga

BK _ ABsinZA

AM = BCsin/B®
sin/A_BC _ . BK _AB _ BK_AM
sinZB ~ AC *HAML Ay T Ac AB = AC"
Taxkum obpasom, Touku K u M genat otpe3ku BA u AC B OJHOM U TOM

K€ OTHOLIEHWH, CYHUTaA OT BEPUINH BuA COOTBETCTBEHHO, T. €.

BK _ AM

W3 TeopeMbl CUHYCOB

KA = MC )
A
K
M
Y
B C

Puc.10.5
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3aMmeTHM Tenepsb, uto L/BPK = Z/KPA=/APM = /ZMPC =60° (yribi,
CMeXXHBIE C JaHHBIMU yriaamu 1o 120°). 3Haumt, PK u PM — Guccek-

TPHCHI TPeYTOMbHUKOB APB 1 APC COOTBETCTBEHHO. I10 CBOMCTBY 6HC-
BK _BP _AM AP ..
CEKTPHUCHI TPEYTObHUKA UMEEM - = pr U 7= = - Torza ¢ yuéTom
BP AP
paBeHCTBA (*) MOAYIUM, YTO PA=PC
Kpome Toro, ZBPA=/ZAPC =120°. TakuMm 06pa3om, TpeyTOJIbHUKU
BPA u APC miofo6HBI (110 ABYM CTOPOHAM U Iy Mexxay Humu). Crezo-

BarenbHO, ZPAC = /PBA. 3Hauwur,
/BAC = /BAP + /PAC = /BAP + /PBA = 180° —120° = 60°.

Kpumepuu nposepku

«+» — npusedeHo NoJIHOe 060CHOBAHHOE pelleHlLe.

«F» — noJyueHo mosnwvko, umo mouku K u M densim cmopoHsL 8 00HOM U MOM Xce
OMHOWeHUU.

«—»— NpuBedéH MoabKO omeem.

«—»—3a0aua He pelleHa UL peuleHd He8epHO.

10.6. B x1eTKu TabauIIB pasMepoM 9 X 9 paccTaBWIN BCe HATYPasIb-
Hble yrcia ot 1 1o 81. Beraucammy nporn3BeileHUs YHUCesl B KaXK/0U CTPO-
Ke TabJuIlBl ¥ TOMYYWIn Habop M3 AEBATH YHCEN. 3aTEM BBIYUCIIN
MIPOU3BEAEHUS YKCel B KaKJIOM CTONOIE TaOMUIIBI M TaKKe TOTyUIN
Habop U3 AEeBATU Ynces. MOIIU U TIOTyYeHHbIE HAOOPBI OKAa3aThCS OfIH-
HaKOBBIMU?

OTBET: HET, He MOTJIH.

Penrenue. Kaxxzoe 13 npon3BeieHNI YHCel, CTOAIIUX B AE€BATH CTPO-
Kax TabJUIIbI, TIPEACTaBUM B BU/E TTPOU3BENEHUS MPOCTHIX MHOXKHUTE-
Jieli. BrImuiemM Bce MpoOCThie yucia, Gombinue 4emM 40, HO MeHbIIHe
yem 81: 41,43,47,53,59, 61,67,71, 73,79. 3ameTuM, 4TO KaKZ0e U3
3TUX JIECATHU YKCesl MOXKET BCTPETUTHCA TOJBKO B OZTHOM U3 3TUX JIE€BATU
MIpOU3BeAeHUH, TIOCKOIbKY UKMCIIa, KpaTHBIE JTI0OOMY M3 HUX, TIPeBBIIIa-
0T 81. CeoBaTebHO, HAUAETCA CTPOKA X, IPOU3BEZEHNE YKCEl B KO-
TOPOIi OyZIeT colep:kaTh He MeHee BYX U3 YKa3aHHBIX MHOXUTeNeH (110
npuHOUIY Jupuxiie). OTH MHOXKUTENU OyAyT pacroiaraTbCs B pa3HbIX
crosbiax. /IBa TaKUX MHOXKUTENST 0603HAYUM Yepes m U N.

PaccMOTpUM Teleph IIPOU3BEAEHUS YK Ce, CTOSIINUX B CTOIOIaX Tab-
Junbl. Tak KaK 4¥cia m U n He MOTYT paciojiaraTbCs B OHOM CTOJOIIE,
HUM OJHO U3 IIPOM3BEAEHUI B CTONOIAX HE MOMKET COBIIACTb C IIPOM3-
BeZIEHWEM 4YHCeJl, CTOAIMNX B CTpPoKe X. CilefoBaTeIbHO, MOTyYeHHbIE
HabOPHI HE MOT'YT OKA3aThCS OJJMHAKOBBIMU.



98 BapmaHTHI IOC/IEIHUX JIeT

Kpumepuu nposepku

«+»— npueedeHo nosiHoe 060CHOBAHHOE peuleHlle.

«F»— 8 peuwleHUU ecmb Udest PACCMOMPEHUS. NPOCMbIX UUCE, JeHCAUIUX MeHCAY
40 u 81, He 0ogedéHHas 00 KOHUA.

«—» — NpuBedEH MONbKO Omeen.

«—»—3a0aua He pelleHa Wil peuleHa HeGepHo.

11 xnace

11.1. Cepéxa u Mutna, Ty O TapKy, Habpeiu Ha MOJSAHY, OKPY-
J)KE€HHyI0 aunaMu. Cepéxa Moén BOKPYT IOMAHEI, cuuTas AepeBbia. Mu-
m1a czesaj To ke caMoe, HO Hayall ¢ pyroro Aepesa (XOTA IOUIEN B TY
JKe cTopoHy). JlepeBo, koTopoe y Cepéxu 65110 20-M, y Mutiu 65U10 7-M,
a zgepeBo, kotopoe y Cepéxu 6pu10 7-M, ¥ Mumu 66010 94-M. CKOJIBKO
ZlepeBbeB POCJIO BOKPYT IOJIAHBI?

OtBET: 100.

PemeHue. ITEPBBIN CITOCOB. ITycTh BOKPYT TMOJAHBI POCJIO N A€pe-
BbeB. BEMHUCINM ABYMS CIIOCOOAMU KOJIITYECTBO ITPOMEXYTKOB MEXK/Y Te-
MU JBYMS IePEBbSIMHU, O KOTOPBIX CKa3aHO B YCJIOBHHU 3afaun. [1pu o6xoze
Cepéxu umeem 20 — 7 =13. IIpu obxoze Muiiu umeeMm 7 + (n — 94) =
=n—87. CnegoBarenbHo, n —87 =13, T.e. n=100.

Btoroti criocos. Mexzay nepBbIM U BTOPBIM YIIOMAHYTBIMHU e PeBb-
Mu Muia HacuuTan emé 94 — 7 — 1 =86 gepeBbeB. A Cepéxa Mexay
BTODPBIM /IEPEBOM U IIepBBIM JepeBoM Hacuutan 20 —7 — 1 =12 gepe-
BbeB. 3HAUUT, BOKPYT MOJIAHEL pacTéT 86+ 12 =98 u enié gBa ynoMaHy-
THIX ZIepeBa, T. €. poBHO 100 fepeBbeB.

Kpumepuu nposgepku

«+» — npusedeHnbl 8epHbLIL OMeem U NosHOe 000CHOBAHHOE pellleHle.

«F» — npusedéH gepHblil X00 paccyicdeHull, HO 0onyweHa owubdKa Ha 00HO depedo
npu «nepeckoke».

«—»— NpUBeOEH MOJILKO omaemn.

«—»—3a0aua He peuleHd WL peuleHd He8epHO.

11.2. B tpeyronbanke ABC yron C paBeH 75°, a yron B paBeH 60°.
BepmmHa M paBHOOEIPEHHOTO TPIMOYTOJBLHOTO TpeyroibHuka BCM
¢ runoTeHy3oii BC pacronokeHa BHYTpU TpeyronbHuka ABC. Hatizure
yron MAC.

OTBET: 30°.
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TTEPBBII criOCOB. U3 yoIoBuA 3aauu ciefyeT, 4to yron £ZBAC =45°.
[TpoBezném OKpyKHOCTB c 1ileHTpoM M u paguycom MA=MB (cm. puc.11.2).
Tak kak ZBMC = 90°, 66snbmas gyra BC 3TOH OKPY:KHOCTU SIBJISIETCS
reoMeTpUYECKUM MeCTOM TOuYeK, U3 KOTOphIX XopAa BC BuAHA moZ yr-
joM 45°. CiiejoBaTeNbHO, BepIIUHA A TIPUHA/JIEXUT STOU OKPY>KHOCTH.

3Ha4YuT, TpeYronbHUK AMC paBHOOEIPEHHBIH, U TOT/A

/ZMAC = /MCA = /BCA— ZMCB = 75° — 45° = 30°.

BTopoii criocos. Ilycts BC = a, Torza u3 TpeyroibHruka BMC numeem
a
MC = ——. U3 TpeyronbHuka ABC 10 TeopeMe CUHYCOB MOIYyYUM, YTO

V2
BC AC

3 sin45° ~ sin60°’
T.e. AC=a \/; . Janee, u3 Tpeyronbauka CMA 1o TeopemMe KOCHHYCOB
AM? = CM? + CA* — 2CM - CA - cos ZMCA =

2 2
— T3 _pay, 33 _
2

2 J2 V22 ~

. CnemoBarenbHO, TpeYroabHUK AMC paBHOGEIPEHHBIT.

a2
27
a

V2

rHEIJII:HCI‘/JIIJ.II/IC BBIYMC/IEHUA N3JI0KEHEI BHIIIE.

T.e. AM =

Kpumepuu nposgepku

«4» —npueedeHbl 8epHbLIL 0eem U noHoe 060CHOBAHHOE peuleHUe.

«&£» — dokasaHo, umo mpeyeonvHuk AMC pasHobedpeHHblll, HO 8 OanbHeliulem
donyujeHa apudmemuueckas ouudkda.

«—»— NpuBedéH MoNbKO omeen.

«—»—3a0aua He pellleHa UL pelleHd He8epHO.
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11.3. ;1s kBagpaTHOTO TpéXwieHa f(X) ¥ HEKOTOPHIX JE€UCTBUTEID-
HBIX 4ucen [, t 1 v BoITONHeHH paBeHcTBa f(I) =t+v, f(t) =1+,
f(v)=1+t. Jokaxure, 4TO cpeay uucen [, t U v ecTb paBHEIE.

Pemenue. ITyctb f(x) = ax?+bx +c (a #0). V3 ycnoBua 3ajaun
BBITEKAIOT CJIEAYIOINe paBeHCTBa:

al> +bl+c=t+v, @
at’? +bt+c=v+I, 2
av?+bv+c=1+t. 3

Beruuras u3 ypaBHenus (1) cHavasa ypaBHeHme (2), a 3aTeM ypaBHe-
Hue (3), IonyIuM

al®>—tH)+b(l—-t) =t—1,
a>—=v)+bl-v)=v—1.

[IpeamnoIoKUM, UYTO CPEIU YHCET [, t UV HET PaBHBIX, T. €. [ At Ul #V.
Torga, pasgesuB MOWIEHHO IIEPBOE ypaBHeHUe Ha [ —t, a BTOpOe ypaB-
HeHue —Ha [ — v, [OJIyYUM CUCTEMY YpaBHEHUIA

a(l+t)+b= -1,
al+v)+b=-1

BrruuTas us ofHOro ypaBHeHUA Apyroe, HoiayduM a(t —v) =0, a 3To Bo3-
MOXXHO, TOJIBKO ecJii t =V . [ToydeHHOe IPOTUBOpeYre MOKa3bIBAEeT, YTO
IIpeJIONIOXKEHNE O TOM, YTO CPeAU Juces [, t ¥ v HeT paBHBIX, HEBEPHO.

Kpumepuu nposgepku

«+» — npusedeHo NoJIHOe 060CHOBAHHOE PeuleHUe.

«F» — COCMABIeHA Nepeast CUcmema ypasHeHull, u nosy4ueHo Kakoe-mo caedcmeue
U3 Heé, HO peuleHue 00 KOHUA He 008edeHO.

«—»—3a0aua He peuleHd WU pelleHd He8epHo.

11.4. Ha skpaHe KoMIbloTepa — 4ucao 12. Kaxayo CeKyHZy 4uCIo
Ha dKpaHe YMHOXKAIOT WIH JeJAT ubo Ha 2, 1nbo Ha 3. Pesynbrar zAeii-
CTBYA BO3HHMKAaeT Ha dKpaHe BMeCTO 3allMCaHHOTO uucia. POBHO depes
MUHYTY Ha 9KpaHe MOSBUIOCh YUCI0. MOIJIO iU 3TO OBITh YHCIO 542

OTBET: HET, HE MOTJIO.

Pemenue. 3ameTuM, uto 12=22-3!, T.e. cyMMapHbIii HOKa3aTeb
CTelleHU MHOXXUTesel (JBoeK WiK Tpoek) paBeH 3. HesaBucumo oT mpo-
W3BEAIEHHOTO IeVCTBUSA IIPU KAXKJ 0 CMeHe Yucia CyMMapHBINA TTOKa3a-
TeJIb CTEIIeHU MHOXKUTeJel usMeHsAeTcs Ha 1. Becero 1omkHO Tpou3ouT
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60 Takux usmMeHeHuiul. CiezoBaTenbHO, Yepe3 60 CeKyHJ, CyMMapHBIA
MMOKa3aTeJb CTEIEHHU JO/DKEH OBITh TOM jKe YETHOCTH, YTO U B UCXOJHOM
yucie 12.

Ho 54=2'-33% T.e. aToT noKasaTenb paBeH 4 — 4ETHOMY YHCITY. 3Ha-
YUT, TTOJIYYUTDh YUCIO 54 POBHO Yepe3 MUHYTY HEBO3MOXHO.

Kpumepuu nposgepku

«+» —npueedeHbl 8epHbLIL OMeem U noHoe 060CHOBAHHOE peuleHue.

«&» —npueedeHbl 8epHbLil OMaem U 8epHOe 8 Uea0M peuleHue, 8 KOmopom 0omny-
UjeHbl MesIKUe NO2PeUHOCU UNU HeMOYHOCMU.

«—» —NpueedéH Mosbko omaem.

«—»—3a0aua He pellleHa WNU pellleHd HeBEePHO.

11.5. [lana nmpaBwibHasA TpeyroabHasa nmupamuga SABC, pebpo ocHO-
BaHMA KOTOPOH paBHO 1. VI3 BepmuH A u B ocHoBauus ABC TIpoBe/ieHbI
MeZMaHbl GOKOBBIX TpaHeli, He UMeloIire 06Iux Touek. M3BeCcTHO, YTO
Ha TIPSAMBIX, COAEPKAIINX 3TU MeJUAHBL, JIEXKaT pEGpa HEKOTOPOTO Kyba.
HatiguTe amuHy 60KOBOTO pebpa MUpaMu/bl.

V6

OTBET: -5 -

Pemenue. YkazanHele Meauansl AD u BE 6GokoBbIX rpaHeit ASB
U BSC nexxat Ha CKpelUBaIOIIUXCA MPSMBIX, a CKpEIIUBaloIuecs pébpa
Kyba B3aMIMHO TIepHeHAUKY/SpHBL TorZia yCJIOBHE CYIIECTBOBAaHUA Kyba
¢ pébpaMy Ha YKa3aHHBIX NMPSAMbBIX PABHOCHIBHO IEPIEHAUKY/ISIPHOCTH
3TUX MpAMBIX. TakuM o6pa3oM, TpebyeTcsd HalTH AMuHY b GOKOBOTO peb-
pa MUpaMHIBL, ¥ KOTOPOM yroy MeXAy CKPELIMBAIOLMMUCA MeAnaHaMU
GOKOBBIX TpaHell paBeH 90°. BO3MOXKHBI pa3jUYHBIE CIIOCOOBI PeIIeHvI.

S

a) 6)
Puc.11.5
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[TEPBBIN ciOoCcOB. T1o dpopmysie A BEIYMCIEHNS MeIUaHbl TPEYTOJb-
HUKa

V2124202 -b> /b2 +2
AD = BE = = .
2 2
[Ipu napannenbHOM IIEpEHOCe Ha BEKTOP ED obpazom mezauaHbl BE sB-
Jsgetcs oTpe3ok FD (cm. puc. 11.5a). 3 Tpeyronbauka ABF 1o Teopeme
KOCHHYCOB

V7

5 -
TpeyronbHUK ADF TIpSIMOYTOJNIbHBIN M paBHOOEAPEHHBIHN, TT03TOMY AF =
= AP+/2. TlonyuuM ypaBHeHmMe

AF = \/ AB2 4+ BF2 — 2AB - BF - cos 120° =

=
)

_ V7
=27

2

IS

Ero pemenueM sBysgeTca b= \/

Bosmodcen makyice aHANI02UUHBLL cnoco6 8bIULCIEHUS, eClUL OM 8ep-
WUHBL S OMIONCUMB OMpe3KU, NapailesibHble OQHHbIM MeOUAHAM, OnuU-
Hbl KOMOPbLX PABHLL YOBOEHHOU MeduaHe.

Broroii criocos. Ilycts ZSBA = ZSBC = o.. PaccMOTpHM BEKTOPEI
BA BCuBSwu BBIpasyM 4epes3 HUX AD u BE:

AD = 1B5_BA BE=lB5+lEC
AD—ZBS BA, BE—ZBS-FZBC
(cm. puc.11.56). Torza
AD-BE = (5B5—BA)-(3BS+3BC) =
—\2 2 2 -
= 2 (BS —2BA)- (BS+BC) = 5 (BS? +BS - BC — 2BA - BS — 2BA - BC).
VautsiBas, uto |BA|=|BC|=1 u |BS|=b, MTOJIyYUM
Xﬁ-ﬁf=%(bz—l—b-l-cosa—Zb-1-cosa—2-1-1-cos60°)=
:%(bz—bcosa—l).

HenyneBbie BekTophl AD 1 BE 6yAyT NepleHAUKY/ISPHBI TOTZA U TOMb-
KO TOrZa, KOTZa UX CKaJsipHOe mpousBeZeHue paBHO 0. TakuM o6pas3om,

%(bz—bcosa—l)zo.



2013/14 yueGHBIH TOA 103

U3 TpeyronpHuKa ABS nonydaem

1 1
bcosa = EAB =3

3HauuT, b’ =35, T.e. b= \/7 [

Bekmopﬂmu 6a3uc u scnomozameﬂbﬂmu Y201 MOJCHO 88ecmu U No-
opyzomy, Hanpumep SA SB SC u nrockuil Y2oa npu gepuiuHe S.

Boamooscen makce cnocob pewleHUsl, UCNOAb3YIOWULL 8CnOMO2amelb-
HbLl 06BEM.

Kpumepuu nposgepku

«+»— npugedeHbl 8epHbLIL omeem U nNoJHOe 000CHOBAHHOE pelleHUe.

«E» — umeemcs 8epHblil x00 paccyncdeHuil, HO NPU 3AKAUUMENLHOM NOOCUEMe
donyujeHa apudmemuueckas ouudka.

«F» — 00BACHEHO, nouemy 3adaua c800UMCS K YCA08UN NepneHOUKYAAPHOCMU
MeduaH, a OanbHellulee peuleHue omcymemayem wil cooepycum owubku.

«—» — NpugedéH MosbKO omeem.

«—»—3a0aua He pelleHa Wil peuleHd HeB8epHO.

11.6. Ha oxpy:xHOocTU oTMeueHo 20 Touek. CKONBbKO CyIIeCTByeT Ta-
KHX TPOEK XOp/, € KOHIIaMHU B 3THX TOUYKaX, YTO KaxKJasd Xop/a liepeceka-
eT KXy (BO3MOXXHO, B KOHIIAX)?

OTBET: 156 180.

Pemtenue. KoHIjaMu MCKOMBIX XOPZ, MOTYT ABIAThHCA 3, 4, 5 wiu 6 To-
4eK. Pazbepém 3TH Ciydau.

1. Kornamu xop, siBistoTest 3 Touku (eM. puc. 11.6 a). VIx MOXKHO BBI-
6patb C3; crioco6amu. COeMHUTb KaX/yH TPOMKY TOYeK XOpAaMH I10-
[IapHO MOXKHO eJUHCTBEHHBIM CIIOCOOOM.

2. KoHlamu xopZ ABAAIOTCA 4 TOYKU. BO3MOXKHEI Ba ciay4asd B3a-
MMHOTO pacronoxenus xopz (cM. puc.11.66, 8). YeThIpe TOUKH MOXKHO
BHIOpATH C;'O criocobamu. [l KaKAOU YeTBEPKHU TOUYEK CYIIECTBYET II0
8 crtocob0B COEUHUTD UX XOPJaMU MOTIapHO.

3. KoH1iamu Xopz ABAAI0TCA 5 TOUeK. B 3ToM ciydae poBHO ABe XOPAbI
HMMEIOT OOIIyI0 BEPUIMHY, a TPEThS XOpJa COEAUHSET BE OCTABIIMECS
To4KH (cM. pric. 11.6 2). [IATb TO4ek MOXKHO BEIGpath Cj, criocobamu. Jist
Kak/JI0¥ IATEPKY TOUEK CYIIEeCTBYIOT IIATh BApUAHTOB IIPOBEEeHUA XOPA
(o Ko/IMYeCTBY TOUEK, B KOTOPBIX CXOAATCA [JBE XOPZBL).

4. KoHmlamu Xopz ABaAOTCA 6 Todek (cM. puc.11.60). [llecth Touek
MOXKHO BBIOpaTh 6260 criocobamu. [l KaXkAOM LIECTEPKH TOYEK €CTh
€MHCTBEHHBIH crocob MpoBefeHUs XOpZ, TaK KaK XOPABI ZOJDKHEI I10-
MapHO IepeceKaTbCsA BO BHYyTPEHHUX TOUKaX.
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Ay
As Ay
a)
Ay Ay
Ay Ay
A A
4 A, 4 Ay
6) 6)
A
1 A, A,
Ay
Ag
Az
As
As
A, As Ay
2) 0)
Puc.11.6

Taxum o6pa3oM, BCEro cocob0oB MPOBeAEeHUS XOpA OyaeT
3 4 5 6 _
CyotCh8+C5-5+Cy =

_20-19-18 | 20-19-18-17-8 , 20-19-18-17-16-5
=23 T 2-3-4 + 2:3-4-5 +
4 20:19-18-17-16-15 _
2:3-4-5-6 -
_20-19-18 17-16 , 17-16-15Y _
- 23 (1+34+ 7 T 156 )_

=10-19-6-(35+68+34) =10-19-6-137 = 156 180.

Omeem moxcem 6bimb ocmaene 6 gude Cy,+ Ca -8+ Cy, -5+ CS,.
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Kpumepuu nposepku

«+» — npusedeHbl 8epHbLIL 0Meem U nosHoe 060CHOBAHHOE pellleHUe.

«&» — 8epHO pazobparbl 8ce Cyuall, HO NPU UMo2080m nodcuéme donyweHa apud-
Memuueckds owubka.

«F»— 8epHO pa3obpaHbl Kakue-mo omoesbHble CLyHAU.

«—»— NpuBedéH MoJIbKo omaen.

«—»—3a0daua He pewleHd WU peuleHd HedepHO.

2014 /15 y4eOHbIii TOJ

7 xJjacc

7.1. B TpyAeBATOM LIapCTBE €CTh TOJMBKO /Ba BHJa MOHeT: 16 u 27 Tyr-
PUKOB. MOXXHO JIM 3aIUIaTUTh 3a OJHY TETPAZKY IeHOH B 1 TYrpuK U Io-
JIy4UTb CcZady?

OTBET: Aa, MOXHO.

Pemrenue. HanprMep, MOXXHO 3aIUIaTUTh TPEMs MOHETAMH T10 27 TyT-
PYIKOB ¥ TIOY4YUTh CAYy HATHI0 MOHETAMU 10 16 TYTPUKOB.

Bo3moocHbL u dpyaue npumepbl, KOMopble Npugedém 8 obwem sude:

a) 3aniamums 3 + 16n morem no 27 myzpukos u noayuums coauy
54 27n monem no 16 myepuxos, 20e n — HAMYPAILHOE UUCTO;

6) 3aniamums 22+27m moHem no 16 myepukog u nosyuums coawy
13+416m monem no 27 myepuxos, 2de m — HAMYPANbHOE YUCAO UAU HOJb.

Smu npumepst nosydaromess u3 caedyouux coobpaxcerutl. Ilonam-
HO, WMo NIAMuUmMs U NOAYUams coauy MOHemamu 00H020 00CMOUHCMBd
beccmblcerHo. CnedosamenbHo, Heobxo0uMo nodobpams makue yesible
YUCAa X U Y, Umobbl 8bINONHIOCH paseHcmeo 16x + 27y =1.

Ommemum, umo ypasHeHue guda ax + by = c umeem peuwieHue 8 ye-
JIbLX HUcaax moeda u moJaibko moedda, koeda uucyo ¢ kpamuo HO/[(a; b).

Kpumepuu nposgepku

«+» —npusedeHbl BepHbLI 0Omeem U npumep.
«&» —npusedeHo HeCKOLKO NpumMepos, cpedu KOMmopblx ecmb KAK epHble, MAK
U HesepHble.

«—»—3a0aua He peuweHa unu peuleHa He8EPHO. A

7.2. CoeayHuTe TOYKU A U B (CM. PUCYHOK) JIO-
MaHOM M3 YeTHIPEX OTPE3KOB OAMHAKOBOU JJIMHEI TaK,
YTOOBI BHITIOTHSIUCH CIEAYIOIINE YCIOBU:

1) KOHIIJaMU OTPE3KOB MOTYT OBITh TOJIBKO KaKue-
TO U3 OTMEYEHHBIX TOUEK; B
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A A A
N
LN
B ————0——\——— B ————0——\——— «k —————— ————0—\———
B B B
a) 6) 8)
Puc.7.2

2) BHYTpU OTPE3KOB He JOJLKHO OBITh OTMEYEHHBIX TOYEK;

3) coceaHue OTpe3KU He AOKHEI JIeXKaTh Ha OJHOU MPAMOU.

(ZJocmamouHo npusecmu 00uH npumep.)

OTBET: BO3MOX€H OZWH U3 BApUaHTOB IIPOBeJeHHA JIOMaHOMH, IIoKa-
3aHHBIX Ha puC.7.2 a, 6, 8 (C TOYHOCTBIO 0 CUMMETPUU OTHOCUTETHHO
npsamou AB).

Kpumepuu nposgepku

«4» —npueedéH gepHbLil npumep.

«&» —npueedeHo HeCcKOLKO Npumepos, cpedu KOmopblx eCmb KAK epHble, MAK
U HegepHble.

«—»—3a0aua He pellleHa WU pellleHd HeBePHO.

7.3. Y I0HOTO XyIO’KHUKA ObUTH OfHa OaHKa CHHE 1 oZiHa GaHKa XKET-
TOM KPAacKM, K)X0H U3 KOTOPHIX XBaTaeT Ha IIOKPacKy 38 A2 muoma-
au. Vcmonb30BaB BCIO 3Ty KpacKy, OH HapHCOBAaJI KapTHUHY: cuHee Hebo,
3eJIEHYIO TPABY U KENTOe COJHIle. 3eJI€HBIN I[BET OH IOIyYas, CMEeIln-
Bas ZIB€ YaCTH JKEJTOW KpacKW M OAHY 4YacTh cUHeH. Kakasa ruromagb
Ha €ro KapTUHE 3aKpallleHa KaKJbIM I[BETOM, €CJIU IUIOIAZb TPaBhbl Ha
KapTHHe Ha 6 AM? Gosblle, YeM IUIomasb Heba?

OTBET: CHHMM 3aKpalleHo 27 M2, 3eJéHBIM — 33 M2, a XKEITHIM —
16 am2.

Pertenne. O603HaYMM IUIOMIAAM, 3aKpaiieHHble cuuuM (blue), se-
JnéHbIM (green) u kEnThIM (yellow) nBeToMm, depe3 B, G u Y COOTBeT-
cTBeHHO. Tak Kak 3eJIEHBIN I[BET MOTyYaeTCs CMEIeHUEM JBYX JacTer
JKEITOM KPACKU M OZHOU 4acTH CUHEMN, Ha 3aKpalllBaHUe 3eJIEHBIM I[Be-
TOM IUTOIAAU G pacXoAyeTcs KOJTUYeCTBO KENTOM KPpacKu, COOTBETCTBY-

2 o 1
folee IUIOIIAAN §G, a cuHel — §G. YauTeIBadA, 4TO BCA CUHAA Kpacka

ObUTa M3pacxo/ioBaHa, COCTaBUM ypaBHeHUe: B + %G = 38. Kpowme Toro,
1o yciaoButo G Ha 6 nM? 6onbiue yeM B, T.e. B=G — 6. [logcTaBuUB 3TO
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BBIpAKEHME B COCTaBJIEHHOE ypaBHeHUe, IOMy4uM, 4To G = 33, 3HauurT,
B=27.

Tak Kak BCs JKEITass Kpacka Takyke OblTa M3pacxoJoBaHa, Y + %G =38.
[NozcTaBrB B 3TO paBeHCTBO 3HaueHue G = 33, momyduM, uto Y = 16.

Kpumepuu nposgepku

«+» — npusedeHbl 8epHbLIL OMeem U NosHOe 000CHOBAHHOE pellleHle.

«&» — npusedeHo 8epHoe paccyncoeHue, HaliOeHbl 8Ce MpU NIOWAOU, HO 0OMYyUeHa
apudmemuueckas owudxa.

«&» —npusedeno gepHoe paccyscdeHue, HO HAlIOeHbl MONbKO 08e naowadu us
mpéx.

«F» — BePHO cOCMAassieHo ypasHeHue (cucmema ypasHeruii), Ho oHo (0HA) He pe-
weHo (pewena).

«—» — NPUBEOEH MONLKO Omeem.

«—»—3a0aua He pelleHd WU pelleHd He8epHO.

7.4. Buosor mociaegoBaTeabHO paccakuBai 150 JKyKoOB B ZiecaTh 6a-
HOK, NMPUYEM B KaXKAYIO CIEAYIONIYI0 6aHKYy OH CayKasl )KYKOB OOJbIIle,
YeM B NpeAblAyLyio. Komu4ecTBO *KYKOB B IepBOil GaHKe COCTaBIAET
He MeHee IMOJIOBUHBI OT KOJIMYECTBA XKYKOB B ZlecAToN 6aHKe. CKOJIBKO
JKYKOB B IlIeCTOl GaHKe?

OTBET: B IltecTo# 6aHKe 16 JKyKOB.

Pemrenue. ITycTh B MepBoOU 6aHKe X JKYKOB, TOT/Ia BO BTOPOI GaHKe
He MeHblIle yeM X + 1 XYKOB, B TpeTbell — He MeHblIe 4eM X + 2 XKyKa
U T.A. TakuM 06pa3oM, B JeCATON GaHKe He MEHBIIE YeM X + 9 KYKOB.
CneznoBaTesnbHO, 0bIllee KOJTMYECTBO JKYKOB He MeHble yeM 10x + 45.
YuuTsiBas, 9yTo Bcero paccaxxuBanu 150 KykoB, nomyduM x < 10.

C ApyToW CTOPOHHI, B JIECATON GaHKe JOKHO OBITH He GOJbIle YeM
2X JKYKOB, B IEBATOM — He 60osbIie YeM 2Xx — 1 JKYKOB U T. I. DTO O3HaYa-
€T, YTO B IIepBOH OaHKe He OoJbIle yeM 2X — 9 XKYKOB, a BCEro XXyKOB He
6osbiie yem 20x — 45. Tak Kak Bcero paccaxusaiau 150 xykos, x = 10.

Takum obpa3oM, B mepBoi 6aHKe poBHO 10 ’KYKOB, a B TIOCJIEAHEHN
6anke — 19 win 20. Halizém cymMMy OAMHHAZALATH IOCAEA0BATENbHBIX
yucesn HauuHadA ¢ gecatu: 10+ 11+ ... +194 20 =165. Tak KakK BCero
JOKHO 6BITh 150 XXYKOB, OTCYTCTBYeT 6aHKa, B KOTOpoii 15 xykoB. Cie-
ZIOBaTeJIbHO, paccazka onpezeserca ogHo3HayHo: 10, 11, 12, 13, 14,
16,17, 18, 19 u 20 XyKOB C [IepBO¥ 110 JeCATYI0 6aHKY COOTBETCTBEHHO.
3HAYMT, B [IeCTOM 6aHKe 16 JKYKOB.

Jokazas, umo x < 10, moxcHo npodoaxrcums paccyscoeHus uHaue. Tak
kak 8 decamoil 6anke He MeHbuUle UeM X + 9 Jcykos, npuuém x +9 < 2x,
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nosyuaem, umo x = 9. 3amem caedyem paccmompems 08a cayuasi: x =9
u x =10, oyeHusas koauUUeCMB0 HCyKo8 8 Oecamoll barke.
Kpumepuu nposgepku

«+» —npueedeHbl 8epHbLIL 0meem U noHoe 060CHOBAHHOE peuleHue.

«t» — npusedeHnbl 8epHbLIL 0Meem U 8epHble 8 UeJIOM OUeHKU KOJIUUeCmed HYyKO8
KAK «C8epXy», MAK U «CHU3Y», KOMOopble co0epican HeKomopble npobeibL.

«%» — npusedeHnbl 8epHble 000CHOBAHHBLE OUEHKU KOUUECMBA HCYKO8 KAK «C8ep-
Xy», MAK U «CHU3Y», 8ePHO HAll0eHa paccadka %CyKoe no 6aHkam, Ho omeem
Ha eonpoc 3adauu HegepeH WU OMCymcmayem.

«F»— 8epHO NpogedeHa MoNbKO 00HA U3 08YX mpelbyemblx OUeHOK.

«F» — BEPHO YKA3AHA PAccadka HyKo8 no OAHKAM, HO OHA He 060CHOBAHA.

«—»— NpuBedéH MoabKO omeen.

«—»—3a0aua He pellleHd UL pelleHd He8epHo.

7.5. MOXHO JI1 B Kpy»KKax (CM. pUCYHOK) pasMe-
CTUTh pa3jMyYHble HATYpaJbHbIE YHC/IA TAKUM 00pa-
30M, YTOOBI CYMMEBI TPEX YHCEN BAOJIb KaXKJIOTO OT-
pe3Ka OKa3aJiCh PaBHBIMU?

OTBET: HET, HeJb3.

Pemrenue. ITycth Tpebyemasi pacCTaHOBKA CYIIECTBYeT, S — cyMMa
BCeX pacCTaBJeHHBIX YHCel, d U b — 4ucia, cTodAle B KpyXKaX, pac-
MIOJIOKEHHBIX B KaKUX-TU60 ABYX BepIIMHAX TpPeyroabHUKa. Toraa Ays
TOM BEepIIMHBI, B KOTOPOM CTOWUT YUCJIO d, CyMMa 4YMCeJ] BJOJIb TPEX
OTPE3KOB, COZIEPXKAIIMNX 3Ty BEPIIVHY, paBHa S + 2a. AHAJIOTUYHO JIs
BEPIIMHB], B KOTOPOM CTOUT YHCJIO b, 3Ta cymMma paBHa S + 2b. Tak
KaK CyMMBI YHCeJl BAOJb JI0O0TO OTpe3Ka PaBHEI, CyMMEI YUCeJ BONb
TPEX OTPE3KOB TaKKe paBHEL T.e. S+ 2a =S+ 2b, oTKyza ciezfyeT, 4To
a=>b. Ho 3TO MpOTUBOPEUYUT YCJIOBHIO, TZle CKa3aHO, YTO BCe YHCJIA
JIOJDKHBI OBITH Pa3IMYHbIMU. TakuM 06pa3om, TpebyeMoil pacCTaHOBKU
He CYLIECTBYET, YTO U TpebOBaIOCh JOKA3aTh.

AHanozu4Hoe paccyscoeHue MoXCHO NPo8odums 0 060l napvl Kpyic-
K08, uepe3 Kancoblil U3 KOMOPbLX NPOX0OUM POBHO MPU 0Ompe3Kd.

Kpumepuu npoeepku

«t» — HPUSeaeHbl Beprllj omeem U noJHoe 060CHOBAHHOE peuleHue.

«£» — npusedeHbl 8epHbLIL 0OmMeem U 8epHOe 8 UeoM paccyyicoeHue, KOmopoe co-
depacum Hekomopwle Npobeibl Unu Hedouémal.

«F»— Hall0eHa udesi CyMMUPOBAHUS UlCes N0 MPEM OmMpe3Kam, co0eprcalyum
00UH U MOm e KPYHCOK, HO OanbHelluux npo0suxceHutl Hem.

«—» — npusedéH Mobko omeem.

«—»—3a0aua He peuleHd WAL PelleHa HeBepHO.
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8 kiacce

8.1. I'paduku Tpéx Gyt y =ax+a, y=bx+bu y=cx+d
HMMeIOT OOIIYIO TOUKY, IPU4EM a # b. Obsa3aTenbHo i ¢ =d? OTBeT 06b-
SICHUTE.

OTBET: Jia, 06s13aTeJIbHO.

Pemenue. [IEPBBIN CrTOCOB. OOIIyIO TOUKY IpadUKOB IEPBHIX ABYX
OYHKIMH MOXKHO HaWTH U3 CIEAYIOIIENH CUCTEMBI:

y=ax+a, Yy =ax+a,
=
y =bx+b ax+a=bx+b

y =ax+a, y =ax+a,
=
(a=b)x+(a—-b)=0 (a=b)(x+1)=0.

Tak Kak a # b, pellleHreM CUCTEMBHI sBIsgeTcss x =—1, y =0.

VI3 ycioBuA 3aa4u ciefyerT, 4To Touka (—1; 0) mpuHAAIEXXUT U Irpa-
¢uky Tpetbeii dyuknuu. Torga 0=—c+d, T.e. c=d.

BTopoii criocos. Ecmu x=—1, y =0, To ypaBHEHUA y =ax+au y =
=bx + b obpamaroTcsa B BepHble PaBEHCTBA INPU JIOOBIX 3HAYEHUAX A
u b. Iloatomy Touka (—1;0) MpUHAAJEKUT TEPBHIM ABYM rpadukam
(mpsimbIM). Tak Kak a # b, 3Tu MpsiMble pa3IUYHBI, 3HAYUT, APYTUX 00-
KX ToYeK y Hux HeT. CienoBaTenbHO, Touka (—1;0) mpUHAIIEKUT
u rpa¢uky TpeTbell pyHkiuu. Torga 0=c+d, T.e. c=d.

Kpumepuu nposepku

«+» —npusedeHo nosiHoe 060CHOBAHHOE peuleHUe.

«&» — npusedeHo 8epHoe 8 Ues1om paccyxrcderule, HO eOUHCTBEHHOCMb 00well mou-
KU He noka3aHa (He UCNONb308aHO ycao8ue a #Db).

«F»— 8epHO HalldeHa UnU yzadaHa obwyas mouka nepewix 08yX 2pagdukos, HO
danbHeliuux npodguiceHull Hem.

«F» — BepHLLIL 0Omeem NoJyueH 8 pe3yibmame pAcCMOMPeEHU KOHKPEMHbLX YUC-
J108blX 3HAUeHUTl Ko3adPuyueHmos.

«—» —NpueedéH Mosbko omaem.

«—»—3adaue He pellleHa UNU pellleHd HeBePHO.

8.2. U3 xkieT4aroii 6ymaru Belpe3aHa Ips-  — —
MoyrosnbHasA pamka (cM. pucyHok). Eé pas-
pe3any Mo I'paHHULlaM KJIeTOK Ha JeBATh 4a- | —
cTel M CJIOXKIUIY M3 HUX KBaZpaT 6 X 6. Moru
JIK BCe YacTH, MOMydeHHble IIPU pa3pe3aHnH, [TTTTTTT]
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a) 6)
Puc. 8.2

oKaszaTbcs padnuyHbIMu? (IIpu cknadvieanuu keadpama wacmu MOXWCHO
nepegopauugams.)

OTBET: Aa, MOIJIM.

Pemrenue. Ha puc.8.2a moka3aHO, KakKUM 0O06pa3oM MOXET OBITh
paspesaHa paMKa B COOTBETCTBUU C YCIOBUEM 33/1a4H, a Ha puC. 8.26 —
KaK U3 MOJMyYUBIINXCSA YacTel CJI0KUTh KBaZpar.

BosmocHbL U Opyetie cnocobbl peilieHUsL.

Kpumepuu nposepku

«+» —npusedeHsl BepHblE PUCYHKU, NOKA3bIBAOUUE, KAK PA3pe3amsb U KAK CKAa-
Obleame.

«E» — npueedéH mobko 8epHblil cnocob ckaadsvleaHus k8adpama, U3 KOmopozo
MONCHO 80CCMAHOBUMb CNOCO6 PA3PE3AHUSL PAMKLUL.

«F» — npueedéH 8epHbLil CNOcob6 pas3pe3aHusi paMKU, HO He NOKA3AHO, KAK CJO-
aums keaopam.

«—»—npugedéH mosbko omgem (6e3 npumepa).

«—»—3a0aua He pelleHd WL peuleHa HegepHO, HANpUMep, KaKue-mo uacmu, 1no-
JIyueHHble NPU PA3Pe3aHUL, 0KA3AIUCh 00UHAKOBbLMUL.

8.3. Bepmuay A mapasenorpamMma ABCD coefUHWIU OTpPe3KaMu
¢ cepeanHaMu cTOpoH BC u CD. OfuH U3 3TUX OTPE3KOB OKa3asics BABOE
JnuHHee apyroro. OnpezenuTe, KaKUM fABJIAeTCA yroa BAD: oCTpbIM,
TIPSMBIM WU TYIIBIM.

OTBET: TyIBIM.

Pemtenmne. [Tycte N — cepeguna BC, M — cepeguna CD, AN =2AM
(cm. puc.8.3q, 6).

[TEPBBIM CITOCOB. Yepe3 TOUKy M IpOBEAEM IIPAMYIO, NMapaulebHYO
BC. Ona niepeceuét AB B Touke K, npuuém AK = KB (cm. puc. 8.3a). To-
raa mo Teopeme daneca AP = PN = 0,5AN = AM. B paBHOGeIpeHHOM
TpeyroibHuke APM umeem /AMP = /APM < 90°, TaK KakK 3TO YIJIbI
npu ero ocHoBauuu. CiaenoBatenbHo, ZPAD =180° — ZAPM > 90°. Tak
kKak /BAD > /PAD, nony4aem, uto ZBAD > 90°.
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Puc.8.3

Brorotii criocos. [Tpoanum oTpe3ok AM Ao nepecedeHUs C IPAMOU
BC B Touke L. TpeyronbHuku DAM u CLM paBHHI II0 CTOPOHE U ABYM
npuiexamum yriaam (cMm. puc. 8.36). CiegoarenbHo, AM = ML, u To-
rga AL =2AM = AN. B paBHOOezpeHHOM TpeyroiabHuke ANL nMeeM
ZANL=/ALN <90°. Yron ANL BHeIIHW A5 TpeyroabHuka ABN, 3Ha-
yut, ZABN < /ZANL<90°. CrnegoBarenbso, ZBAD=180°—ZABN >90°.

Ommemum, umo, He3a8UCUMO OM cnocoba peuleHust, nocaedyroujee cpas-
HeHUe Y2J108 MOYCEM OCYULeCMBJIIMbCS. He MOJIbKO YKA3AHHbIMU CNOcobamiL.

Kpumepuu nposgepku

«+»— npugedeHo noiHoe 060CHOBAHHOE pelleHUe.

«£» —npusedeHo gepHoe 8 UesloM pellleHue, codepicauiee HecylecmeaeHHble NPo-
6enbl.

«&£» — nosnocmsio dokazaHo, umo yzon BAD He ocmpblil, HO He 00KA3aHO, UMO OH
He Modcem 6blmb NPAMBLM.

«F» — 00KA3AHO MONILKO, UMmo y2os BAD He modxcem Oblmb NPSMbIM.

«F»— BepHbLil 0Mmaeem nosyueH 8 pesyibmane paccMOmMpeHUs. YACMHbIX CLyUdes.

«—»—NpueedéH MoubKO 0maeem.

«—»—3a0aua He pelleHd UIU pellleHd HeBepHO
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8.4. Tpu nupara Be4yepoM IOAENIN ZOOBITHE 32 IeHb OPIUIHNAHTHL:
10 ABeHaAuaTh bty 1 Camy, a octainbHble — /[XKOHY, KOTOPBIM CIMTaTh
He yMes1. Houbto Buiin y Cama, Cam y JI>koHa, a JI>koH y briiia ykpasnu o
OoZHOMY OpWLIHAHTY. B pesysnbrare cpefHas Macca 6pruUIHaHToB y Brut-
Jla yMeHBbIIWIACh Ha OAWH KapaT, y CaMa yMeHbIIWIach Ha Ba Kapara,
3aTo y JI>KOHa yBeIMYmiIach Ha 4eThIpe KapaTa. CKOIBKO OPWILIMAHTOB
Zocranochk JxoHy?

OTBET: 9 6pWUIMAHTOB.

Pemrenue. IIEPBBIN CIIOCOB («apudMeTHYeCKUii»). 3aMeTHM, YTO
KOJINYeCTBO OPWLIMAHTOB y KOXKZOrO MUPAaTa 3a HOYb HE M3MEHWIOCH.
VY Bunna 12 6pwIIMaHTOB, a UX CpeJHsAsS Macca yMeHbIwiach Ha 1 Ka-
part, cieAoBaTeIbHO, CyMMa UX MacC yMeHbIIWIach Ha 12 kapaToB. AHa-
jornyHo y Cama Takke 12 OpWIIHMAHTOB, UX CPEAHAA Macca YMeHbIIH-
Jlach Ha 2 Kapara, [I03TOMY CyMMa MX Macc yMeHbIImIach Ha 24 Kapara.
[MockonbKy Macca 6pwuinanToB y Bwina u CaMma ymMeHbIIWIach Ha 36
kapaToB, Vv /DKOHa OHa Ha Te e 36 KapaTOB yBelquumwIach. Tak Kak
cpezHsisa Macca OpwraHTOB /IXKOHA yBeJWYIIach Ha 4 KapaTa, y Hero
6bUT0 36 : 4 =9 GPWLINAHTOB.

BToroil crniocos («anrebpaudeckuii»). IIycTh JPKOHY JOCTanoCch X
6pwurnanToB. O603HAYMM CpeHIOI Maccy OPWLINAHTOB, JOCTABIINX-
cs1 Buy, yepes b, Camy — uepes s, JI:koHy — yepe3 d. Torga cymma macc
6pwutnaHToB y Bryuta 6biia paBHa 12b, y Cama — 12s, v JlxxoHa — xd.

HayTpo KommyecTBO OpH/LTMAHTOB Y K&KJOTO He M3MEHWIOCh, a CPeJl-
HA Macca OpWIUIMAHTOB cTajna: y buwuia — (b—1), y Coma — (s—2), y JIxo-
Ha— (d + 4). Cymma macc 6pwIIMaHTOB crana: y buwra—12(b — 1),
y Coma—12(s — 2), y xoHa — x(d + 4). Cymma macc OpWUIMAHTOB
y Tp€x NUpaToB He U3MeHWIach, CIel0BaTelbHO,

12b+12s+xd =12(b—1)+12(s —2) + x(d + 4).

PackpbiBasg CKOOKUM U TIPUBOAA MOJOOHBIE CaraeMble, MOMYIUM 4X —
—36=0,T.e. x=09.

Kpumepuu npogepku

«4» —npusedeHo nosHoe 060CHOBAHHOE PelleHLe.

«&» — npusedeHo 8epHOe 8 UeIoM pellieHlle, HO 00MyueHd apugmemuteckadst owub-
Ka.

«F»— ypasHeHUe COCMABIEHO 8ePHO, HO He PellleHO UL PellleHO He8epHO.

«F» — BepHbLIl 0Omeem nostyueH Ha KOHKPEMHOM npumepe.

«—»—NpusedéH Monbko omeem.

«—»—3a0aua He pellleHa UNU pellleHd HeBEePHO.
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8.5. B tpeyronpHuke ABC yron B paBeH 120°, AB=2BC. CepeauH-
HBIU [TepIIeHAUKYIAP K cTopoHe AB nepecekaeT AC B Touke D. Hatizure
oTHowmenue AD : DC.

OTBET: AD:DC=2:3.

Pemrenue. TIEPBBIL crtOocoB. [TycTh M — cepeguHa cTopoHbI AB. Omy-
cTuM neprieHAuKyIAp CH Ha npsamyio AB (cM. puc. 8.5a). B mpsamoyronb-
HOM Tpeyronbuuke BHC umeem ZHBC = 60°, Torga ZBCH = 30°, mo-
3TOMY

1 1 1
BH = EBC = ZAB = EAM'

3uaunT, HM : MA =3: 2. Tak kak MD || CH, 110 TeopeMe O IIPOIOPIHO-
HajbHBIX OTpe3kax CD:DA=HM :MA=3:2.

BTopoii criocos. Ilycte M — cepeanHa cTOpoHbl AB. IIpoagum oT-
pe3ok DM o mepecedeHUs C IpOAoKeHUeM CTOpOHbL BC B Touke K

c

Puc. 8.5
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(cMm. puc. 8.56). Tak Kak Touka K JI&KUT Ha CEPEAUHHOM TMEPIIEHAUKYIISPE
K AB, nonydaem, uro KA=KB. B paBHOOeApeHHOM TpeyroibHrke AKB
nMeeM ZABK =60°, 3HaYUT, 3TOT TPEYTOJIbHUK PaBHOCTOPOHHUI. Torza

KC = KB+BC = %AB+AB = %AB = %KA.

Bricota KM TpeyronbHuKa AKB SIBISIETCA U €0 GUCCEKTPUCOU, 3HAYUUT,
KD — 6uccektpuca Tpeyroabuuka AKC. I1o CBOMCTBY OGUCCEKTPUCH Tpe-
yronbHuKa CD nony4daeM, uTo DA=KC:KA=3:2.

Kpumepuu nposgepku

«+» —npusedeHo nosiHoe 060CHOBAHHOE peuleHue.

«%» — npusedeHo 8epHOe 8 UeJIoM peuleHue, HO 00MYyUieHbl He3HAUUMelbHbLe NPO-
benbl unu HemMouHoCcmMuU.

«F» — npueedéH MonbKO 8epHbLil omaemn.

«—»—3a0aua He pellleHa UL pelleHd He8epHO.

8.6. 'HOMEBI cesu 32 KPYIJIbIM CTOJ M F'OJIOCOBaHMEM PEIIVIN MHOT'O
BOIpPOCOB. IT0 KaXKZOMy BOMPOCY MOXXKHO OBUIO TOJIOCOBATh «3a», «IIPO-
TUB» WIU Bo3ZAep:kaTbesa. Ecu 06a coceia Kakoro-mubo rHOMa 110 KaKo-
My-HUOYIb BOIIPOCY BHIOpAIU OJWH M TOT K€ BapHUaHT OTBETA, TO MPHU
TOJIOCOBAHUM IO CJIEAYIOIIEMY BOIIPOCY OH BBIOEPET 3TOT K€ BapHaHT.
A eciu oHU BHIOpaNM ABa pa3HbIX BapUaHTa, TO IIPU TOJIOCOBAHUU II0
CJIeZIyIoNIeMy BOTIPOCY THOM BBIOEpET TpeTHl BapuaHT. MI3BECTHO, YTO
110 BoIpocy «BJIeCTUT JIK 30JI0TO?» BCe THOMBI ITPOT'OJIOCOBAJIU «3a%», a TI0
Bompocy «CrpamieH au JpakoH?» TopuH Boszepxkanca. CKOJIBKO MOIJIO
OBITH THOMOB? (Onuwume 8ce 803MONCHOCMU U oKAXNCUMe, UMO Opy2UX
Hem.)

OTBET: KOJIMYECTBO THOMOB MOTJIO OBITh JIIOOBIM, KPATHBIM 4.

Pemenue. Ecu Mo KaKoMy-Tu60 BOMPOCY THOMBI IIPOTOJIOCOBAIU
€ZIMHOTJIACHO, TO TIOCJIE 3TOTO OHM Bcerza OyAyT roJocoBaTh TOYHO TaK
e. [ToaTOMy BOIIPOC O ApaKoHe 06CYKAaJICS paHblile, YeM BOIIPOC O 30-
JIoTe.

B03MO:XHO, YTO IlepeZ; BOIIPOCOM O 30JI0T€ THOMBI YXKe HeCKOJIbKO
Pa3 eZIMHOTIIACHO TOJIOCOBAJHU «3a». PACCMOTPUM MOCIEIHUMA BOIIPOC, TI0
KOTOPOMY OBUT HeCOIJIaCHBIM THOM (a TaKO# TOYHO OBLI, YTO ClIeayeT
u3 ycioBusA npo Topuna). ITycTh 3TOT THOM T'OJIOCOBAJ «IIPOTUB». [l
TOTO YTOOBI €70 COCEIU B CEAYIONIUN Pa3 MPOTOJOCOBAH «3a», THOMBHI,
CUZALIME OT HETo Yepe3 OAHOTO, AODKHBI OBUIM BO3ZAEp)KaTbCsA. AHAJIO-
TUYHO THOMBI, CUZSIINE OT HUX Yepe3 OJHOTO, AOIKHBI OBUIM T'OMOCO-
BaThb «IIPOTUB» U T. 4. [Tosydyaem nenouky ...I1?B?II?B?..., rae «I1» u «B»
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0003HaYaOT TOJIOCOBABIINX «IIPOTUB» U BO3ZEPKABIIUXCS, a 3HAKU BO-
nmpoca — rHOMOB, MHEHME KOTOPBIX Hac He UHTepecyeT. B ciyvae, eciu
HECOIVIACHBI THOM BO3JE€PXKaJICs, TTOMy4aeM TaKYIO JKe IIeMOYKY.

Eciu xonu4ecTBO THOMOB Y€THOE, TO IIeloYKa JO/IKHA 3aMKHYThCA,
a 3TO 3HAUMT, YTO B HEM OAUHAKOBOE KOINYeCTBO «B» 1 «II». Torga ko-
JINYECTBO THOMOB, 0003HaYEHHHIX «B» 1 «[I», 46THO, a KOJIMYECTBO BCEX
THOMOB BZIBO€ OOJIBIIIE.

Eciu xxe Kou4ecTBO THOMOB HEUETHOE, TO, PACCTaBUB IO KPYTy «B»
U «[1», MBI MPOJOKAM UX CTaBUTh BMECTO 3HAKOB BOIIPOCA, T. €. THOMBI
pacrionoxxarca 1o Kpyry napamu: ...BBIIIIBBIIIIL..., 4TO0 IPOTUBOPEYUT
TOMY, YTO UX KOJIMYECTBO HEUETHO.

OcTajoch MOKa3aTh Ha MpPUMeEpPe, YTO J000e KOIHIECTBO T'HOMOB,
KpaTHOE 4, yAOBJIETBOPAET YCIOBUIO 3a/a4u. /I1d 3TOro IyCcTh OHU CHa-
yajia IMpOrojoCyloT Ipo ApakoHa Tak: ...BBIIIIBBIIIL... (oauH u3 «B» —
ato TopuH), a MOTOM IIPO 30JI0TO €MHOIJIACHO «3a».

Kpumepuu nposgepku

«+» —npusedeHo nosHoe 060CHOBAHHOE PelleHue.
«&» — peuwleHue 8 UesloM 8epHOe, HO codepacum 00UH UL bosiee U3 MPEX HeOOUEMmos:
1) He nosicHeHo, nouemy npo OpaKoHda NPO20JI0COBANLL PAHbULE, UeM NP0 3010M0;
2) He npusedéH npumep;
3) npednonazaemcst, Umo 80onpocbL 0 OPaKoHe U 0 3010me 06cyHAanucy noopsio.
«F» — npusedeHbl MONBKO 8ePHbLiL 0Mmeem U npumep 20710C08AHUSA, e20 nodmaeep-
acoarouwgutl.
«F» — 8epHO pa3obpax moabko 00uH u3 08yx cayuaeg (uémHocmu Wiu HeUémHo-
cmu Kosuuecmea eHoMo8).
«—»— NpueedéH Moabko omeen.
«—»—3a0aua He peuleHd UL pelieHd He8epHo.

9 kJjacc

9.1. B KpyroBoMm I1axMaTHOM TYPHHpPE y4aCTBOBAJIO LIECTh YeJIOBEK:
[IBa MaJIbYMKA U YeThIpe AeBOYKU. MOIVIH JIM MaJIbYMKY 110 UTOTaM Typ-
HUpa HabpaTh B ABa pa3a OOJbIlle OYKOB, UeM ZieBouku? (B kpyzosom
WaxXMamHom mypHUpe Kaxcoblll Uzpok uzpaem ¢ KaxcobLM no 0OHOU nap-
muu. 3a nobedy daémcsa 1 ouko, 3a Huusto — 0,5, 3a nopaxcerue — 0.)

OTBET: HET, HE MOTJIM.

Pemenne. B KpyroBoM TypHHpe U3 IIECTH YIACTHUKOB PAa3bITPhIBA-

6-5 .. o
eTeA —5- = 15 OYKOB, IPUYEM KaXKABIi yIACTHUK MOXET HabparTb He 60-

Jiee ATU 0YKOB. Eciii 61 MalbuMKy Habpau B iBa pa3a b0JIbIlie OYKOB,
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4YeM ZeBOYKH, TO OHU Habpauu 65 10 OYKOB HA JBOUX, T. €. IO 5 OYKOB

Kakabii. Ho Torza o6a omKHBI 6bUIM BEIUTPATh BCE MAPTHH, YTO HEBO3-

MOXKHO (B JIMYHOU BCTpPeUYe KTO-TO U3 HUX JIO/DKEH IMOTEPATh OYKU).
Ymeepacoenue 3adauu 8epHo u 8 6oJiee 0bwell popmynuposke: 8 myp-

Hupe 31 yuacmuukos, U3 KOmopblX N MAIbUUKO8 U 2n degouex.

Kpumepuu nposepku
«+»— npusedeHo NosHOe 060CHOBAHHOE PelleHLe.
«t» — npusedeHsl 8epHbLIL OMBEM U BePHOE 8 UeJIOM PelleHUe ¢ He3HAUUME IbHbL-
Mu npobenamu 8 060CHOBAHUSX.

«—»— NpuUBedEéH MOoJILKO omaent.
«—»—3a0aua He peuwleHd WU peuleHd HedepHO.

9.2. Ipo koadurnmeHTH a, b, ¢ u d ABYX KBaJpaTHBIX TPEXWIEHOB
x?+bx +c u x?+ax +d u3BecTHO, 9To 0 <a <b <c<d. Moryr 1 3Tu
TPEXWIEHBI UMETH OOLINI KOPEHb?

OTBET: HET, HE MOI'YT.

Pemtenue. TTocKoNMbKy KO3QPUIIMEHTEI 060UX TPEXWIEHOB IOJIO-
JKUTENbHBI, UX KOPHU HE MOTYT OBITh MOJOXKUTETHHBIMU (3TO MOXKHO
TIOJIyYUTh M3 TeopeMbl Buera win HemocpeCTBEHHOU MO/CTAHOBKOM).
[IycTh X, — OOIIMIT KOpeHb 3THUX TPEXWIeHOB. Torza xg +bxg+c=0
u xg +ax,+d =0, ciegoBaTeNbHO,

x§+bx0+c = x§+axo+d.

[Ipeo6pa3oBaB 3TO paBEHCTBO, OMYIUM, YTO X, (b —a) =d — c. U3 yciio-
BUA 3aga4uu cienyeT, 9Tod —c>0u b—a >0, 1. e. x, >0, 1 MBI ITOTy4a-
€M IIPOTUBOpEYHeE.

Ommemum, Umo yco8ue NoJOHUMEeNbHOCMU KOIPPUUUEHMO8 8151~
emcs cywecmeennsim. Hanpumep, mpéxunenst x> —4x +3 u x2 —5x +4
umerom obwuil kopers 1, npu amom —5<—-4<3<4.

Kpumepuu nposepku
«+» — npusedeHo NoIHOe 060CHOBAHHOE pelleHLLe.
«F» — 00KA3AHO MOJIBKO, UMO ecU eCmb 00WUTl KOPeHb, MO OH NOJONCUMENbHBLIL
(cm. emopyr uacms pewieHUs), UHLMU CI08AMU, HUKAK He UCNOIb308AHO,
umo Koagguyuenmot 60abULE HYAS.

«—»—NpueedéH Monbko BepHbLil omaent.
«—»—3a0aua He pewleHd WU peuleHd HedepHO.

9.3. lan TpeyronbHUK ABC. Ilpsamas, mapamienbHasa AC, iepecekaeT
cTopoHHL AB 1 BC B Toukax P u T COOTBeTCTBEHHO, a MeAuany AM —
B Touke Q. M3BecTHO, uyTo PQ =3, a QT =5. Hatigure anuny AC.
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OTBET: AC=11.

Pemenue. ITEPBBIN cIOCOB. [IpoBeéM Yepe3 TOUKy Q MpAMYIo, IMa-
pasenbHyio BC (N u L —TOYKHM IlepecedyeHus 3TON MPSAMOUM CO CTO-
poHamu AB u AC coOTBeTCTBEHHO, cM. puc.9.3a). [lockombky AM —
MenuaHa Tpeyroibuuka ABC, umeem LQ = NQ. Kpome Toro, PT || AC,
T.e. PQ —cpexgusas nuausa B TpeyronbHuke ANL. Torma AL = 2PQ = 6.
IMockonbky QL || TC u QT || LC, yeThipéxyronabuuk LQTC — mapasieno-
rpamm, oTkyza LC = QT =5. Takum obpaszom, AC=AL+LC=6+5=11.

Broroii cniocos. IlpoBesém cpenHioo uHUIO XM B TpeyroabHU-
ke ABC (cm. puc.9.36). Torga XM || PT || AC, moaToMy TpPeyrOJbHUK

APQ nozobeH TpeyronbHUKY AXM u TpeyronbHUK QMT mogo6eH Tpe-
PQ _AQ QT _ QM

yronbHUKYy AMC, OTKyZa ciefyeT, 4TO XM =AM Y AC =AM’
PQ QT

it ac= 1. INoacTaBiAA 3HaYeHUs U3 YCJIOBUA 3a/a4l U YYUTHIBas,
uyTto AC =2MX, nonyunm AC =11.
TpETUM criocos. IIpoBeséM cpenHioo JuHUIO MN B TpeyrolibHUKe

ABC (cm. puc. 9.38). ITockonbky QT || AC, orpe3ok QT genutcst OTpes-

T. €.

Puc.9.3
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koM MN mnomonam. M3 moziobus TpeyroibHUKOB APQ 1 MXQ momy4um,

AQ_3 _6 MQ_ 5 QT _s _
4TOo oM =25-5 Toraa AM = 112 OTKYAA 4= =77, T- €. AC=11.
YETBEPTHII CIIOCOB. 3anuiieM TeopeMy MeHenas A TPEYTOJIbHU-
PQ TM BA _ _ —
ka BPT u npsamoit AM: QT MB AP — 1. Ilycte BP=x, AP=y. Torga
Bl _x y TM_(Xhy_ ), xhy_ oy
C ~ MB= U 2 V) T2 Tx+y
x—y x+ —
Takum 06paszom, 3. XZy xmy =1, OTKyLLa — E, T.e. > =<, Tax
PT x 5 x+y ¥y y 3 y
KaK = = X+ noiyvaem, yto AC=11.

Kpumepuu nposgepku

«+» — npusedeHo NoHOe 060CHOBAHHOE pelleHLe.

«t» — npusedero 8epHoe 8 yesloM peleHUe, 8 KOMOpom donyujeHa apudmemue-
ckas owubka.

«F»—3a0aua He pelileHd, HO ecmb 8epHAS UOest 0ONOJHUMENLHO20 NOCMPOEHUS.

«—»—npueedéH Monbko BepHbLil omaem.

«—»—3a0aua He pellleHa WL peuleHd He8epHO.

«—»— paccmompen uacmubwlil cayuaii (Hanpumep, 3adaua peuteHa 01 pagHobeo-
PeHHO20 Mpey20/ibHUKA).

9.4. CymMa JecATH HaTypanbHbIX uncesn paBHa 1001. Kakoe Hawu-
Gosbliiee 3HaYeHNe MOKeT mpuHuMaTh HOJI (HanbosbInuii oOuUnii Je-
JINTEJIb) STUX YUCEIT?

OTBET: 91.

Pemenmne. [TpMEP. PaccMOTpUM A€BATH YKCes, paBHBIX 91, 1 4o
182. Nx cymMma paBHa 1001, a HanbosbIIui 061U emuTenb paBeH 91.

OLIEHKA. JlokaskeM, 4TO 3HaueHue, 6osbiinee 91, HO/l mpuHrMaTh He
MoxkeT. 3aMeTuM, uTto 1001 =711 -13. Kaxxgoe ciaraemMoe B JaHHOK
cymme genurtca Ha HO/I, cnegoBarensHo, HO/I ABaseTca genuTenieM 4uc-
ja 1001. C Apyroli CTOPOHBI, MEHbIIIee cjlaraeMoe B cyMMe (a 3Ha4uT,
u HOJI) He 6osbire yem 101. OcTasoch 3aMeTUTh, YTO 91 — HauboIb-
it u3 genureneit yncnaa 1001, y1oBAeTBOPAIONINN 3TOMY YCIOBHIO.

Kpumepuu nposgepku

«+»— npugedeHo noHoe 060CHOBAHHOE pelleHUe.

«£» — npueedéH sepHblil omaeem, 00KA3AHA OUeHKA, HO He NPUBEOEH npumep.
«F» — npusedeHbl MOALKO BePHbLI omeem u npumep decsamu uuceJ.
«—»—NpugedéH MoabKo omaeem.

«—»—3a0aua He pelleHa Wil peuleHd HeBepHO.
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B

Puc.9.5

9.5. YeTnpéxyronbHuk ABCD BnucanHbid. Ha ero guaronamax AC u
BD otmeTwiu Touku K 1 L cooTBeTCTBEHHO Tak, uTo AK = AB u DL =DC.
Joxaxure, yTo npamble KL u AD napajiejbHBI.

Pemrenue. TIEPBBIN CrIOCOB. ITOCKONMBKY 4YeTHIPEXyTonbHUK ABCD
BrucaHHbd, Z/BAC = ZBDC (cm. puc.9.5). Toraa B paBHOGEAPEHHBIX
TpeyronbHuKax ABK u DLC paBHBL U YIVIBI IIPA OCHOBAHUAX, CJIeJO-
BaTenbHO, /BLC = /BKC, T.e. 4eThIpéXyroabHUK BCKL BIHCAHHBIH.
Takum obpaszom, /KLO=/BCO=/BDA, 1.e. KL || AD.

BTOPOI1 cr10COB. V3 ycIoBUS 3afiauu U IoA00us TpeyTOJ'IbHI/IKOB AOB
AO _ AB _ AK AK _

DO ~ DC DL’ °TYA2 10 DO (cm. puc. 9.5).
CnezmoBartesibHO, 25 gé, 3HAUUT, TpeyroabHUKu AOD u KOL momo6-

uel. Torga ZKLO=/ZADO, 1.e. KL || AD.

u DOC nonmyyum, 410 + A~

Kpumepuu nposgepku

«+»— npusedeHo nosiHoe 060CHOBAHHOE peuleHlle.

«F»— 00KA3AHO MOJIbKO, Umo uemblpéxyzonsHuk BCKL enucaxHblil.
«—»— PACCMOMPeH MONbKO UACMHbLU cyuatl.

«—»—3a0aua He pellleHd UIU peuleHd HeBepHO.

9.6. I3 maxmaTHOM oCKU pasMepoM 8 X 8 BeIpe3anu KBaZpaT pa3Me-
POM 2 X 2 TaK, 4TO OCTaBIIYIOCA AOCKY YAAJIOCh paspe3arh Ha IPAMOYTO/b-
HUKU pasMepoM 1 X 3. OmpegenuTe, Kakoil kBaZpaT MOIVIM BbIpe3arh.
(Ykancume 8ce 803modicHble 8apUAHMBL U 00KAXNCUMeE, UMO Opyaux Hem.)

OTBET: MOIIM BBIpe3aTh JI0O0H W3 AeBATH KBAaZPaTOB, 3aKpalleH-
HBIX Ha puc. 9.6 8.
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PemreHue. PackpacuM IaxMaTHYIO ZIOCKY B TPH I[BeTa IO JWaro-
HaJIsIM, HAa4WHAsA C JIEBOT'O HIDKHEro yria focku (cM. puc. 9.6 a). Toraa
MpYU pa3pe3aHuU OCTABIIEHCA YacTU JOCKHW Ha MPAMOYTOIbHUKHA 1 X 3
B KQXZ0M IIPAMOYTOJIbHUKE OKAXXYyTCA KJIETKU BCex TPEX nBeToB. Cie-
ZloBaTeJIbHO, TI0C/Ie BhIpe3aHMA KBajpaTa KJIETOK KaXAOTO U3 IIBETOB
Ha JIOCKe [IOJKHO OCTaThCs MOPOBHY. /[0 BEIpe3aHUs Ha OCKe UMEIOTCS
21 kneTka uBeta 1, 22 ki1eTkU 1iBeTa 2 1 21 KjieTKa 1BeTa 3.

CrefoBaTebHO, BBIpe3aau KBaZpaT, B KOTOPOM JBe KJIETKHU I[BeTa
2 u 1o oxHou kjeTke 1BeToB 1 u 3. Takux KBaApaToB MHOTO. OZHAKO
3aMETHUM, YTO MBI MOXXEM PaCKpPaCHUThb JOCKY ellé TpeMs aHaJIOTUYHbI-
MM CITocO6aMU — HaYMHAasl C MIPaBOr0 HIDKHETO YIVIa ZIOCKH, C IIPaBOTo
BEPXHETO WY C JIEBOT'O BEPXHEro (IIpUMep pacKpacku, HauMHaloIencs
C IPaBOro HIDKHErO yIvIa, CM. Ha puc. 9.6 6). [Ipu kaxxaoMm crocobe pac-
KpacCK¥ KOJIMYECTBO KJIETOK KaXKZOT0 I[BETA OCTAETCS HEU3MEHHBIM.

CrezoBaTebHO, MOTIJIM OBITh BBIpE3aHbl TOJMBKO T€ KBaAPAaThl, KOTO-
pBIe TIpH JII060M criocobe pacKpacKy CofiepKaT ABe KJIETKU IIBeTa 2 U 10
oZHOM KyeTKe BeTOB 1 1 3. Takux kBaZparoB 9 (cM. puc. 9.68).

[TokaxkeM, KaK pa3pe3aTh OCTABIIYIOCS JOCKY JJIs KQXKA0T0 U3 IeBATH
cJlydaeB. 3aMeTHM, YTO BBIPE3aHHBIM KBaZpaT HAXOAUTCS B OAHOM U3
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VIJIOBBIX KBaZpaToB 5 X 5 (cM. puc. 9.6 8). Takum 06pa3oM, ZOCTATOYHO
MoKa3aTh, KaK pa3pe3aTh Ha MPIMOYTOIbHUKU 1 X 3 KBagpaT 5 X 5 6e3
OJJHOT'O M3 YIVIOBBIX KBaZpaTOB 2 X 2 W OCTABUIYIOCA 4aCTh JOCKUA. JTO
ToKa3aHo Ha puc. 9.62.

Kpumepuu nposepku

«+» — npusedeHo noiHOe 060CHOBAHHOE pelleHlLe.

«&» —npueedén gepHulll omeem, NOKA3AHO, umo Opyaue K8adpamsl He MONU
6blmb 8blPe3aHbL, HO He 06BACHEHO, KAK UMEHHO NPOBOOUMCS pa3pe3aHue.

«F»— npusedéH MOJbKO 8epHblIl omeem WLl OMeem ¢ ykasaxuem, KaK paspe-
3amb 0CMABULYHOCS UACMb 0OCKU.

«F»— npucymcmaeyem 8epHds udesl pacKpacKu, HO 0onyujeHa owubka 6 omseme
wiu peuteHue He 008edeHO 00 KOHUA.

«—»—3a0aua He peuleHd WU peuleHd He8epHO.

10 xnacc

10.1. Eciu pasgenuts 2014 na 105, TO B 4acTHOM nOIy4duTca 19
U B ocTaTke Toxke 19. Ha kakue elé HaTypajbHbBIEe YUCIa MOXHO pasze-
JuTb 2014, 4TOOBI YaCTHOE U OCTATOK coBnanu? (Yikaxcume sce 803Moxic-
Hble 8apuaHmsl U 0oKaxycume, umo Opyeux Hem.)

OTBET: emé Ha 52, Ha 1006 u Ha 2013.

Pemenue. Eciin 2014 pasgenwin Ha HaTypalbHOE YUCIO N U IOIy-
YWIX B YaCTHOM U B OCTaTKe HaTypasibHOe 9nciio k, To 2014=Nk +k =
=k(N + 1), mpuuém k < N. CrnenoBaTenbHO, k — genutenb yucia 2014.
U3 mpuBeAEHHOTO B YCIOBUU ITpuUMepa ciefyeT, uto 2014=105-19+19=
=19-106, uto mmomoraeT pasnoxuTrb 2014 Ha IPOCTble MHOXUTENU:
2014=2-19-53.

Teneps BUAHO, 4TO, TOMUMO 19, y yncia 2014 ecTs el genurenu 2
U 38, KOTOpBIe NOPOXKAAIOT TaKMe IPUMepPHI Ha JejleHUe:

2014 =1-2014 = 2013-1+1,
2014 =2-1007 =1006-2+2 u
2014 =38-53 =52-38+38.

Eciu jke B kauecTBe 3HaYeHUM k paccMaTpuBaTh OCTAJbHBIE JETUTETH
gucna 2014 (53, 106, 1007 1 2014), To OHU TOPOXKAAIOT 3HAUYeHUA N, He
YZIOBJIETBOPAIONIYE HEPABEHCTBY k < N, ITO3TOMY APYTHUX PEIIEHUM HET.

Kpumepuu nposgepku

«+»—npueedeHbl 8epHbLIL omeem U NoJHOoe 060CHOBAHHOe pelueHue (8 omaem
Moxcem Oblmb KAK 8KAOUEHO, MAK U He 8KatoueHo uucao 105).
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«£» — dokazaHo, umo ocmamok sgasemcs deaumenem uucaa 2014, u npugedéx
8epHblil omeem, HO He 00KA3AHO, umo Opyaue Oeaumenu He 0arMm HOBbLX
omeemos.

«&» — npusedeHo 8epHoe paccyxncdeHue, HO OOUH U3 BO3MOJCHBLX OMBEMo8 Npomny-

UjeH.

«F»— 00Ka3aHo, umo ocmamok seasiemcs deaumesem 2014, Ho 8epHblil om8em
He NoJLyueH.

«F»— npueedéH gepHblil omaem, U NOKA3AHO MOJbKO, UMO OH y008Jemaopsiem
ycnosuio.

«—»—npueedéH MoabKo omaem.

«—»—3a0aua He pellleHd UIU peuleHd HeBepHO.

10.2. JlokaxuTe, 9TO eciu B BepaxkeHUH (x2 — x + 1)2°™ packprrts
CKOOKM U TIPUBECTH MOJOOHBIE C/IaraeMble, TO KaKOH-HUOYAb K03bdu-
I[MeHT IOJTyYeHHOI'0 MHOTOWIeHA OyZeT OTPUIIATENTbHBIM.

Pemienue. ITEPBBIN CIOCOB. JlOKaXKeM, YTO y IOJTy4€HHOTO MHOTO-
yieHa K03bOUIMeHT npu X GyAeT oTpUllaTeabHbIM. [Tog06HbIe cara-
eMble ¢ GYKBEHHOM 4YacThio X 0OpasyloTcsa Ipu IepeMHokeHuu 2014
OZIMHAKOBBIX CKOOOK CJIeAyIOIUM 06pa3oM: B OJJHOM U3 CKOOOK GepéTcs
claraeMoe —X, a B OCTaJIbHBIX CKOOKax — cyiaraemoe 1. CiefoBaTeNbHO,
mocJjie TIpUBeJEHUA MOJOOHBIX claraeMbiXx K03hUIUeHT pu x OyAeT
paseH —2014.

AHanozuuHble paccyncdeHUss MONCHO npogecmu U 0151 Koagduyuenma
npu x*°%” npuuém e oboux cryuasx 0ocmamouHo 06BACHUMb, NOUeMy
OmMpuUyamMenbHo Kaxcdoe U3 Crazaemblx ¢ coomeemcmaytoweli 6ykaeHHO
uacmoto, a cam K03aPhPHuUYUEHM MONCHO He BbIUUCAAMD.

Broroti criocos. Haiigém cymmy ko3¢ PUIIMEHTOB 1Oc/Ie paCKPHITUA
CKOOOK U TIpUBeeHUA OA0OHBIX caraeMbix. OHa OyZeT paBHa 3Have-
HUIO NOJTy4eHHOro MHorowleHa pu x = 1. Ho 3To ke 3HaueHWe HOIy-
4uTCsA, €U HOZCTaBUTh X = 1 B McxoAHOe Bhpaxkenue (x2 — x +1)2914,
CrezoBaTtesnbHO, 3Ta CyMMa paBHa 1. 3aMeTHUM, YTO B IIOJ[y4YeHHOM MHO-
rowieHe koaddunuent npu x*°28 (crapmmit wien) pasen 1 u cBo6oz-
HBIA wieH paBeH 1. CirezloBaTeNbHO, JODKEH OBITh XOTA GBI OAUH OTPU-
LIaTeJbHbBIN KO3PPUIMEHT.

Kpumepuu nposepku

«+» — npusedeHo nosHoe 0b6ocHo8aHHoe peuterue (106biM U3 cnocobos).

«k»—npu pewleHuu nepesvim cnocobom 00sACHeHO, nouemy kodpduyuerm npu
x (wru npu x*%) nomyuumcs ompuyamensHbiM, HO cam KoadPHuyuerm
8bLUUCTIEH HEBEPHO.
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«F» — 8ePHO YKA3AHO, KAKOll UMeHHO Ko3adduyuenm 6ydem ompuyamenbHbiM, HO
He 06®BsACHEeHO, NoUeMy 3mo mak.
«—»—3a0aua He pellleHa Uil peuleHd HegepHO.

10.3. B mpocTpaHcTBe (HO He B OZHOM IUIOCKOCTH) PacCIOIOXKEHBI
LIEeCTh pasJnYHbBIX ToueK A, B, C, D, E u F. I3BecTHO, 4TO OTpe3ku AB
u DE, BC v EF, CD u FA nonapHo napaJuieiabHbl. JJOKaXuTe, YTO 3T XKe
OTPE3KH MONapHO PaBHEIL.

PemeHue. ITEPBBIN CIOcoB. B miockoctu ABC ecTh mapa nepece-
Karomuxca npAMbIX AB u BC, KOTOpble COOTBETCTBEHHO IapasieabHbl
npsamelM DE u EF B twiockoctu DEF. CnepoBartenbHO, I0cKocTd ABC
v DEF napasuiebHbI (110 TPU3HAKY apaJiielbHOCTH IUIOCKOCTel), a CD
U AF — OTpe3KU NapaUle/IbHBIX IIPAMBIX, 3aKIIOUYE€HHbBIE MEeX/y Iapaj-
JIeJIbHBIMMU IIOCKOCTAMU, 3Ha4uT, CD = AF (110 CBOMCTBY NapasuiebHbIX
IIPSAMBIX, IlepeceKarollyX Be NapaslieibHble IVIOCKOCTH).

AHaJIOTUYHO J0Ka3bIBAETCSA, UTO AB DE n BC EF

BToPOIi CIIOCOE. CyMMa BEKTOPOB AB BC CD DE EF uFA A paBHa
6 anqu BEKTOPBI AB BC u CD HeKoMIUIaHapHble. Tak KaK . AB I DE
rMeeM DE =k, AB, rzie k, — HeKoTOpOe unciIo. AHanorndso EF = k,BC,
FA= k3CD Torza

0 = AB+BC+CD+DE+EF+FA =
= (14+k,)AB+ (1+k,)BC + (1+k;)CD.

B cuy HeKoMILIaHapHOCTH BEKTOPOB AB, BC u CD K03QPUITEHTHI
MPU K&KJOM U3 CJIaraeMbIX JO/DKHBI PABHATbCA HYMIO, T.€. ki = ky =
=k;=—1, a3T0 ¥ 0O3HAYaeT paBeHCTBO pacCMaTpUBaEMbIX OTPE3KOB.

Ommemum, Umo ycaosue pacnoJlonceHUss mouek He 8 00HOL nockocmu
sAensiemcs cywecmgeHHsvM. JelicmeumensHo, ecaiu 3a0aHHble Wlecms mo-
yek Jiexcam 8 0OHOUL NJIOCKOCMU, MO YKA3AHHO20 PABEHCMBA 0Mpe3ko8 Mo-
ycem u He 6bims. Hanpumep, «ompexcem» om kaxcooll 8epuiuHbl Npasib-
HO20 MPeY20bHUKA CO CMOPOHOLL 4 N0 NPABUILHOMY MPEY2ONbHUKY €O CMO-
poHoll 1 u nonyuum wecmuyezonviux ABCDEF, 8 Komopom 6binoiHsiem-
€Sl NONAPHASL NAPALIENILHOCTL OMPe3K08, HO He B8blNOJIHSeMCcsl UX pPaBeH-
cmeo. IToamomy 8epHoe peuieHue 3a0auul 00JNCHO NO CYyUlecmsy UCNOJIb30-
sams mom ¢akm, umo 3a0aHHble MOUKU He Jiexcam 8 00HOLU NJI0CKOCMU.

Kpumepuu npoeepku
«+» —npusedeHo nosHoe 060cHOBaHHOe peuleHue (1H06bLM U3 cnocob08).
«t» — npusedero sepHoe 8 yesom paccyscderue, 8 KOmMopom OOMYyUleHbL Hecyuse-
cmeeHHble NPObesbL WU HeMOUHOCMU.
«—»—3a0aua He peuleHd Wil peuleHd HegepHo.
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10.4. KaxxzpIii ZieHb ¢ TIOHeZIeJTIbHUKA T10 TIATHUILY XOAWI CTApUK K CH-
HeMy MOpIO Y 3aKWZIbIBaj B Mope HeBOZ. [1py 3ToM KaXKJbli leHb B HEBOJ,
TIOTa/Ia/IoCh He GoJbIlle PHIOBI, YeM B TPEAbIAYIIUIA. Bcero 3a mATh AHEH
cTapuk moviMan poBHO 100 peibok. Kakoe HauMeHblllee CyMMapHOe KOJIH-
YeCTBO PLIOOK OH MOT TOMMATh 3a TPU JHsA — TOHEAENbHUK, CPey U IIAT-
HUITY?

OTBET: 50.

Pemtenue. Ecnu B KaxkAbIl U3 [IePBbIX YeTHIPEX JAHEH CTapUK JIOBUII
Mo 25 prI6, a B IATHUIY He [TOMMasl HUYero, TO YCIOBUA 3a/Ja4y BHITIOJ-
HEeHBbI U 32 YKa3aHHble TPU JHA [TOMMaHO poBHO 50 pEIO.

JlokaxxeM, YTO B yKa3aHHbIE AHM MeHbIle 4eM 50 peIO MmoiiMaHO
OBITh HE MOIVIO. J[efiICTBUTENBHO, YCTh B OTH AHU MOMMaHO MeHbIIe
yeM 50 pri6. Tak Kak BO BTOPHUK W B YETBEPI CTApPUK MONMas pHIO
He 60JIbIlle, YeM B MTOHEJENbHUK U B CpeZly, BO BTOPHUK U B YeTBEPT
TaKKe TOMMaHO MeHbIe yeM 50 pri6. TeM caMbIM, B CyMMe 3a IISTh
JHel TIoiMaHO MeHbIIIe CTa PbI6, YTO MIPOTUBOPEYHUT YCIOBUIO.

Ouenky (8mopyto uacms peuleHUst) MONCHO 3anucams anzebpautecki,
Npuuém pasauuHsiMu cnocobamu. Iycms ¢ noHedebHUKA NO NAMHULY
CMapuk nocied08amensHo J0BUWI Ay = Ay = dz = A4 = ds Pblo.

1. Ecau ay +ay +as + a4 +as =100, mo

a1+a3+a5 = 100_(a2+a4) 2 100_(a1+a3).

CnedosamenvHo, 2a; + 2as +as = 100. Tak kax 2as = as, MblL nosyuaem,

umo a; +as +das = 50.
a, +a, as+ay as
2. Tax kax a; = 55 3 > 5> s > 3 » Mbl nOyuaem, umo

a+a, dz3ta, as  ataytaztastas
5 +—2 + 5 = 3 = 50.

a1+a3+a5 =

Kpumepuu nposgepku

«+»— npusedeHsl BepHbLLl OMBeN U NOJIHOe 060CHOBAHHOE PellleHUe.
«F»— npusedeHsbl MONLKO BePHbLIL OMeem u npumep.

«F»— 00KA3AHA MONBLKO OUEHKA.

«—»— NpuUBedEéH MOoJIbKO omaen.

«—»—3a0aua He peuleHd WL peuleHd He8epHO.

JKiopu nonazaem, umo croxcem 3a0adu HUKAK He 00JCeH HABECMU Pewldr-
We20 Ha MblCb, 4mo kaxcoblil 0eHb CMapuk 063ameabHo a08um xoms 6bt 00HY
pulbky (0a u e ckaske I[Tywkuna cmapuky 00800WIOCh 8bIMACKUBAMb JUWD MU-
Hy). OOHako ecnu pewaiowuil 4émko deMOHCMpUPYyem makoe NOHUMAHUE YCI0-
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8usi U 060CHOBAHHO Haxodum omeem 51, mo emy ciedyem nocmagums OYeHKY
«+>». [Ipomencymoutsle Kpumepuu HA 3Ny cCUMyayulo He pacnpoCmpaHsaOmcs.

10.5. B tpeyronpuuke ABC Touku M u N — cepeauHbl cTOpOoH AC
u BC cooTBeTCTBEeHHO. [13BeCTHO, UTO TOUKa IlepecevyeHus MeJuaH Tpe-
yronbHUKa AMN fABiseTcA TOYKOHN IepecedyeHus BBICOT TpeyroJbHUKaA
ABC. Hatigure yron ABC.

OTBET: 45°.

Pemtenue. ITycte H — OpTOLIEHTD (TOYKA IepecevdeHus BBICOT) Tpe-
yronsHuKa ABC. Torza Breicota AT TpeyronbHUKa ABC COLEpXUT Me-
AuaHy TpeyrojibHuka AMN, T.e. nepecekaeT oTpe3ok MN B ero ce-
peaune —touke E (cM. puc.10.5a, 6). /laiee MOXXHO pacCyXAaTh IIO-
pasHOMY.

[EPBBIN criocos. Tak kak MN || AB, tpeyronbuuku ENN u ATB 1o-
IN _TE _EN _1 o
TB — TA — AB _ 4 TP
TN =x, TE =y, torga BN =3x, AE =3y. CinegoBaTtenbHO, CN =CN —
—TN =2x,aEH= %AE =y (10 CBOMCTBY TOYKH IlepecevyeHns MeJuaH
TPeyTOoNbHUKA).

3aMeTHM, 4YTO B IPAMOYTONbHEIX TpeyroabHukax CTH u BTA BbIION-
HAIOTCA COOTHOLIEHUA € _2x _1 u HT _ 2y _ l. 3Ha4uT, 3TU Tpe-

BT 4x 2 AT 4y 2 ’
yrombHUKY 1og06HbI. CremoBarenbro, /TCH = /TBA. Ho CH —4acTb
BBICOTH CQ TpeyronmbHUKa ABC, IO3TOMY 3TH paBHBIE YIVIbI ABIAIOTCA
OCTPBIMHU yIVIaMU IIPAMOYTOJIBHOTO TpeyronbHuKa CQB, T. . KaXK/bIH 13
HUX paBeH 45°.

BTtopoii crtocos. OTMeTuM TOUKy K — cepeauHy cTopoHbl AB (cMm.
puc.10.56). Torna AMNK — napajuieJiorpaMM, a ero guaroHaab MK
IIPOXOZAUT uepes cepesuHy AN, I03TOMY OHa IIPOXOAUT U uepes TOUKy H.

no6HbI (cM. puc.10.5a), ciemoBaTenbHO,

a)
Puc.10.5
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Tak xak MH || BC, tpeyronbuukd EMH v ENT paBHbl (II0 CTOPOHE
U IBYM IIpUIeKalyuM yiaM), 3HauuT, EH = ET. Meauana CK Tpeyronb-
HuKa ABC mpoxoAuT 4epe3 TOUKy E U eJTUTCA B Hel MoroiaM, I03TOMY
CHKT — napaJutesiorpamm, ciaegoBarenbho, TK || CH.

Ho CH —4actb BeicoTE CQ TpeyronbHuka ABC, nmostomy TK LAB.
Taxkum obpaszom, TK SIBISETCS BBICOTOM M MeAMAHOHN MPSIMOYTOJbHOTO
TpeyronbHukKa ATB, 3HAUUT, 3TOT TPEYTOJIbHUK pPaBHOOEIPEHHBIH, TIO-
atomy LABC =45°.

Cywecmeyrom u Opyeue cnocobbl peuleHusi. B uacmuocmu, HecnoicHo
dokazams, umo 8 0aHHOM mpeyzonbHuke npsamas dinepa OH (O — yenmp
onucaHHoll okpyxcHocmu mpeyzoavHuka ABC) napainenvia AB. Tozda
8binosiHsemcs pasencmeo tg /A - tg /B =3 (cm., Hanpumep, IIpaconios B. B.
«3adauu no naanumempuu» M.: MIJHMO, 2007. 3adaua N25.110). Hc-
nonb3ys smom akm u Hekomopble OONONHUMENbHbLE CO0OPACEHUS, KO-
mopbsle cedyrom U3 Yc08Usl 3a0aull, MONCHO 8bIUUCAUMS He MOJbKO Y201
ABC, HO U ocmanbHble yeaibl 0aHH020 MPEY20abHUKA.

Kpumepuu nposepku

«+» —npusedeHo nosiHoe 060CHOBAHHOE peuleHUe.

«&» —npueedeHo 8epHoe 8 UesIoM paccyycdeHue, 8 KOMOPOM OOMyuleHbl Hecyule-
cmeeHHble NPobesibL WL HeMOUHOCMU.

«—» —NpueedéH Mosbko omaeem.

«—»—3a0aua He pellleHa WU pellleHd HeBePHO.

10.6. B ozHOM 13 BEpIINH MIECTUYTONBHUKA JIEXKUT 307I0Tasi MOHETA,
a B OCTaJIbHBIX HUYEro He JiexXuT. Korelt beccMepTHBIN yaxHeT HaZ 371a-
TOM U KaXK/I0€ YTPO CHUMAET C OZHOW BEPIINHBI IPOU3BOIBHOE KOJIMYe-
CTBO MOHET, IIOCJIe Yero TYT XKe KIaJET Ha COCeHIOI0 BepIUINHY B IIECThb
pa3 6osbiiie MOHeT. Ec/ii K MCXOy KaKOTO-TO JIHA BO BCEX BepIIUHAX Oy-
ZleT IOpoBHY MOHeT, To Komeii ctaneT Biacrernaom Mupa. Jlokaxure,
YTO XOTh 3J1aTa Y HETrO CKOJIBKO YroZHO, HO BiactemnHom Mupa emy He
OBIBATD.

Penrenue. 3aHyMepyeM BepIIMHBI IIeCTUYTOMbHUKA HaYUHas C TOM,
rZe JIeXKUT MOHeTa, IoCIeZoBaTeIbHBIMU HaTypaJlbHBIMU YMCIaMU OT 1
10 6 (aBUTasICh, HAIIPUMED, IIPOTHUB YacOBOM cTpeiku). O603HAYNM Ue-
pes ny, Ny, ..., N KOMIUYeCTBa MOHET, JieKallluX B BepuinHax 1,2, ...,6
COOTBETCTBEHHO. IlycTb Ny =ny +n3 +ns, Ny =n,+n,+ng.

PaccmoTpum pasHocTe N; — N, U IoKaXXeM, UYTO IIPU YKa3aHHBIX Jel-
ctBuaAx Kolress ocTaToK OT eé ZieJleHUs Ha 7 He u3MeHseTcs. JelicTBU-
TeJIbHO, €C/IN 13 KAKOM-TO BEPIIMHEI IlleCTUyToMbHIKA KoItei 3abupaer



2014 /15 y4ue6HBIH TOA 127

X MOHET, a B COCEZHIOI0 BepIIMHYy f06aBisgeT 6X MOHET, TO 3HaUYeHUe
N; — N, usmeHserca Ha 7x.

3aMeTuM, 94TO B HaYaabHBIM MOMeHT N; — N, = 1. [Toatomy nenb Ko-
1es — ypaBHATb KOJMIMYECTBO MOHET BO BCeX BeplIMHAax, a 3Ha4uT, c/e-
JIaTh Tak, 4To6bl N; — N, OBUTO paBHO HYJIIO, — HEAOCTIKUMA.

Kpumepuu nposepku

«+» —npusedeHo nosiHoe 060CHOBAHHOE peuleHuUe.

«&» —npueedeHo 8epHoe 8 UesIoM paccyycdeHue, 8 KOMOPOM OOMyuleHbl Hecyule-
cmeeHHble NPobesibL WL HeMOUHOCMU.

«—»—3a0aua He pellleHa WU pellleHd HeBePHO.

11 xnacc

11.1. He ucnonb3ya KaJabKyaaTOpa, OIpeJesnTe 3HaK Jrcia
(cos(cos1) —cos1)(sin(sinl) —sin1).

OTBET: OTpULIATEIBHOE YUCIIO.

Pemenue. OyHKIMA Y = sin x Bo3pacTaeT Ha OTpe3Ke [0; %] , TIo-
ki
2
T.e. sin(sin 1) —sin 1 < 0. ®yHKIMa y =cos x yObIBaeT Ha OTpe3Ke [0 ; %] ,

aroMmy u3 HepaBeHcTBa 0 <sinl <1< = cimegyer, 4yto sin(sin1) <sin1,

T
TO3TOMY 13 HepaBeHcTBa 0<cos1<1< 7 C/IelyeT, UTo COS (cos1) >cos1,
T.e. cos(cos1) —cos1>0.
Takum obpasom, (cos(cos1) —cos1)(sin(sin1) —sin1) <O.

Kpumepuu nposepku

«+» — npusedeHo NoJIHOe 060CHOBAHHOE pelleHlLe.

«%» — npusedeHo 8epHOe 8 UesloM pellieHUe, HO 8 000CHOBAHUAX UMeIOMCs He3Hd-
uumesnvHsle Npobebl.

«—»— NpuBedéH MoNbKO omeem.

«—»—3a0aua He pelleHd UL peuleHd He8epHO.

11.2. Kakoe HauMeHbIIlee KOJTMYECTBO MHOXUTENEH TpebyeTcs BBI-
YepKHYTh U3 ynciaa 99!=1-2-...-99 Tak, 4ToOBI MPOU3BEAEHNE OCTAB-
IIUXCS MHOXKUTeNIeH OKaHYMBaJIoCh Ha 27

OTBET: 20 MHOXKXUTEJEN.

Pemenne. 13 yncia 99! Heo6X0AUMO BHIYEPKHYTh BCE MHOXKUTEIH,
KpaTHBIe 5, MHaYe MpousBesieHue OyeT okaHYMBaThcsA Ha 0. Beero Ta-
KUX MHOXUTeseH (okaHuuBaromuxca Ha O wiu Ha 5) 19.
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[TpousBezieHNEe OCTABIINXCA MHOXKUTeNeH OKaHYMBaeTcs Ha 6. Jleit-
CTBUTEJIbHO, TaK Kak MpousBejgeHue 1-2-3-4-6-7-8-9 okaHunBaeTca
Ha 6, aHAJIOTUYHEIE TTPOU3BEJEHUS B KAK/IOM CIIeAYIOMIEM JeCATKE TaK-
JKe OKaHYMBaroTcsA Ha 6. Cie[0BaTENBHO, IOCTATOYHO BHIYEPKHYTH el
OVH MHOXXUTeJb, Hanpumep 8. [Tocsie 3Toro npousBesieHUE OCTABIINX-
cs1 MHOXKHUTeJIeH OyleT OKaHYMBaThCA Ha 2.

Kpumepuu nposepku

«+»— npueedeHbl 8epHblil omeem u nNoJiHOe 000CHOBAHHOE peuleHile.

«&» — npusedeHbl 8epHbLIL OMEeMm U 8epHOe 8 UeJIOM pellleHUe, HO 8 060CHOB8AHUSX
UMeromcsl He3HauumeJsibHble NPodebl.

«FF» —npusedeHbl BePHbLIL OMeem U 8epHbLIl NpUMep, HO He 00BACHEHO, NoUeMY
YKA3AHHOE KOJIUHECNB0 8bIUePKHYMbLX MHONCUMelell HaUMeHbllee.

«F» — NpuBedéH 8epHbLLL 0Maem, HO 8 PACCYHCOEHUSX HE8EPHO YKA3AHbL KAKUE-MO
U3 8bIUEPKUBAEMBLX UUCEL.

«F»— Uumeemcsl 8epHblil X00 peuleHUs, HO donyuweHa owubka, nosausA8wWAas Ha
omeem.

«F» — npusedeHa oueHka 6e3 npumepda.

«—»— NpusedéH MosbKO omeem.

«—»—3a0aua He pelleHa Wil peuleHd HeB8epHo.

11.3. CymectByeT 11 TeTpasgp ABCD, B kotopoMm AB =AC = AD =BC,
a CyMMBI IUTIOCKUX YIVIOB IIPY KaXK0u 13 BepiivH B u C paBHBI 1o 150°?

OTBET: HET, He CyLleCTBYyeT.

Pemtenue. IIpeAnonokum, YTO TaKOM TeTpadap cyiiecTByet. Torza ero
rpauu DAB u DAC — paBHOGeApeHHble TpeyronbHUKU. [Iycts ZADB =
=/ABD=a, £DBC=f, /DCB=Y, ZADC = £LACD =5, Torza /BDC =
=180°—f —y (cm. puc.11.3).

(et

=<7

Puc.11.3
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Tak kak TpeyronbHUK ABC paBHOCTOPDOHHWH, W3 YCJIOBUS 3aJadyu
creznyet, 9to o + 3 =y + & =90°, 3Hauut, o+ f + v + & = 180°. Torga
/BDC=180°—-fB—-y=a+29, 1.e. ZBDC = /BDA + ZCDA. 3t0 1IpO-
TUBODPEYUT CBOHCTBY TPEXTPAHHOTO yIVIa: B JIIOOOM TPEXTPAHHOM YIJIe
CyMMa JBYX IUIOCKUX YIVIOB GoJibllle TpeTbero. [lomydeHHOE MPOTUBO-
pedrie IOKa3bIBAET, YTO TETPAdAPa, YAOBJIETBOPSIOIIETO YCIOBHUIO, He
CYIIEeCTBYeT.

Kpumepuu nposgepku

«+» — npusedeHbl BepHbLIL 0Mmaem U NosHoe 000CHOBAHHOE pellleHUe.
«t» — npusedernl 8epHbLil 0meem U 8epHOe 8 Ue oM peuleHue, HO 8 000CHOBAHUSX
UMeIOMCsl He3HAUUMebHble NPobebl.

«—»— NpuBedéH MoabKO omeen.
«—»—3a0aua He pellleHd UL peuleHd He8epHO.

YkasanHoe 8blille c80UICMBO MPEXZPAHHO20 Y2aa 00CMAMOUHO CPHOPMYAUPO-
sams. Hanuuue unu omcymemaue e20 00Ka3amenbcmed 8 pabome WKOIbHUKA He
8/1USIeMN HA OUEHKY PeULeHUSL.

11.4. TIpu KaKUX 3HAYEHUAX X U Y BEPHO PABEHCTBO
x2+(1—y)2+(x—y)2 = %?

OTBET: 1,2

CIpH X =3, Y =5,

Pertenue. IIEPBBIN CIIOCOB. ITociie pacKphITHA CKOOOK U MpHBee-
HUS TIOZIOGHBIX C/Iarae€MBbIX TIOTYIHUM

A=y + -y =1 & 22427 -2y -2y +2=0 &

142 2y 3(y2_4, . 4) 2
< 54x 4xy+y)+2( 3y+9)—0<:>

2x—y =0 x =

1 3 2?2 ’

= E(Zx—y)erE(y—g) =0 & { 2 = {
y-3=0 y=

-

WIN W[

BToroii ciocos. Ilepenuiiem ypaBHeHUE B BU/E
2 2 1\ _
X =yx+{y"=y+3)=0
Y pacCMOTPUM €ro KakK KBaJpaTHOe ypaBHEeHMEe OTHOCUTENBHO X. Torza

Do yiarsay—d=a(y-dred) ==a(r-2)"
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2
KBazipaTHOe ypaBHeHMe MMeeT KOpHU, ecau D = —3 (y - %) =0, T.e.

2
ecn y = 3. [lozcTaBUB 3TO 3HAYCHHE B MCXOHOE YPaBHEHHUE, MOy qUM,

qTO X = %

TPETHIA CITOCOE. Vcmonb3ysa HEPAaBEHCTBO MEKAY CPEAHUM KBaZpa-
TUYHBIM U CPEJHUM apuPpMeTHIECKUM (AT HEOTPUIIATENbHBIX UUCE)
u ToT $akT, uTo |a| = a, morydum

x2+(1-y)2+ (x—y)? S K=yl be—yl  x+A-N+G-x) _ 1
3 z 3 z 3 -3

1
CnezoBaTenbHo, X2+ (1 —y)? + (x — y)? = 3- PaBeHcTBO ZocTHraercs

TOTZa ¥ TONBKO TOIZA, Korla X=1—y =y — X, T.e. IpU X = %, y= 2

. 3
YETBEPTBIN CITOCOB. [IyCcTh
a=x, b=1-y, c=y—x,

Torza

1

3"

Paccmotpum BekTopst i(a; b; ¢), i(1; 1; 1). Haiizem ux Momyiu:
N 1 -
ml=vVa2+b2+c2=—, |i|=+3.
|| 7 |7

Takum o6pasom, mi - it = || - |fi|, ciemoBaresbHO, paccMaTpHUBae-

Mble BEKTOPbI KOJUIMHEAPHBI. TorZia MX KOOPAWHATHI IIPOIOPIIMOHATb-
a b ¢ 1
Hp 7 =7 =7, T.€. a=b=c= 3 3HauuT, x =1—y =y — x, ciegoBa-

TEJIBbHO )C_l _z
b —3,}’—3-

a+b+c=1 u a’+b>+c=

Kpumepuu nposepku

«+» —npusedeHbl 8epHbLIL OMeem U NOJHOe 060CHO8AHHOE peuleHue (Jio0bM U3
cnoco6os).

«&» — npusedeHbl 8epHbLIL OMEem U 8epHOe 8 UeJIOM pellleHUe, HO 8 060CHOB8AHUSX
UMeromcsl He3HauumeJsibHble NPodebl.

«F» — npugedéH 8epHblil X00 pellleHUs,, HO 00NYyuUleHbl OWUOKU, KOMOopble Npugeiu
K He8epHOMY omeemy.

«—» — NpueedéH MoNbKO Omeen.

«—»—3a0aua He pelleHa Wil peuleHa HeGepHo.

11.5. /laH ocTpoyronbHBI TpeyroabHUK ABC. OKpPYXHOCTH C IleH-
Tpamu A u C IPOXOJAT Yepe3 TOUKy B, BTOPUYHO IlepeceKaloTcsa B TOY-
Ke F 1 mepeceKaroT OIIMCaHHYIO OKOJIO TpeyroibHUKa ABC OKPY>XHOCTB
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B Toukax D u E. Orpe3ok BF mepecekaeT OKPY)KHOCTb «w B Touke O.
Jokaxure, 4To O — LIEHTP ONKCAaHHOM OKPY>KHOCTH TpeyroibHuKa DEF .

Perrenne. [1IEPBBIN CIlOCOB. JlokaxkeM cHadana, 4to OD = OF. lnsa
9TOT'0 He Hy)KHa OKPY>KHOCTbD C LIeHTPOM B Touke A. PaccMoTpum uepTéx
6e3 Heé (cM. puc.11.5a). [IycTh B OKPY)XHOCTH C 1leHTpoM C IieHTpasIb-
HbIN yron BCD paBeH 2a. Torga Boucanabil yroa DFB paBeH d.

B

Puc.11.5a)

B okpyxHOCTU w ymisl BCD u BOD BIUcaHHBIE U OIUPAIOTCA Ha
OfIHY AyTy, 3Ha4uT, ZBOD = /ZBCD = 20a.. Yron BOD — BHEIIHUH yromn
TpeyronbHuka DOF. CnegoBarenbHo, ZODF = /BOD — ZOFD =a, T. €.
TpeyroiabHUK DOF paBHOGeapeHHbI: OD = OF.

AHaZOTMYHO pacCMOTpeB OKPYKHOCTB C I[EHTPOM A, MOXeM JO0Ka-
3arb, uro OF = OE. CnezxoBarenbHO, O — I[eHTP ONMHUCAHHOWU OKPY>KHO-
cTu TpeyroiabHuka DEF.

Btoroii cnocos.

JlemMma. IIycmo okpymcHocmu ¢ uenmpamu O, u O, nepecexaromcs
6 moukax P u Q. Yepe3 mouky Q npogedeHa npsamas, 8MOpUUHO nepe-
cexarnwas okpyycHocmu 8 moukax A u B coomgemcmeerHo. Toeda mpe-
yeonvHuku PO;0, u PAB no0o6HbL.

Jloka3aTeqbCcTBO. BO3MOXKHBI [[Ba CJIyvas B3aMMHOI'O PacCIIOJIOXKe-
Hus Touek Q, A u B (cM. puc.11.56, 8), HO 0Ka3aTENbCTBO OT 3TOTO HE
3aBucHT. I[Iyctb ZQBP =f, Torna ZQO,P =2f. Jiya 0,0, sBiseTcsa 6uc-
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Puc.11.56)

B

Puc.11.58)

cekTpucoit yrma QO,P. CrnenoBaTenbHo, Z0,0,P =3 = ZQBP. AHa’o-
ruyHo £0,0,P = ZQAP. Takum obpasom, Tpeyrombuuku PO,0, u PAB
MO O6HHI. O

[lepetiném Teneph K pellieHUIo 3a7a4uu. JJokaxkeM cHavdasia, uTo OD =
= OF. Jlna 3TOrO OMATh PAacCMOTPUM YePTEX Oe3 OKPY:KHOCTH C IeH-
TpoM B Touke A (cM. puc.11.52).

[Tyctp T —1IEHTP OKPYKHOCTH (v, ONMKICAHHON OKOJIO TPEYTOMbHUKA
ABC. Torza o temme TpeyronbHuku DOF u DTC mogo6HBI. Tpeyroib-
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B

Puc.11.52)

HuK DTC paBHOGeapenHblii: DT = TC. CiefoBaTenbHO, TPEYTOMBHUK
DOF Takxe paBHOGegpeHHbIi: DO = OF, 94T0o U Tpe6oBaIoch.

AnanoruyHo gokaseiBaercd, uto OF = OFE. CnefoBaTenbHO, O — LIEHTP
ONIMCAHHOM OKPYKHOCTHU TpeyronbHuKa DEF.

Kpumepuu nposepku

«+» —npueedeHbl 8epHLLIL OM8em U NOJIHOe 000CHOBAHHOe peuleHue (iI00bM U3
cnoco608).
«Z» — npueedeHbl 8epHBLIL OMBem U 8epHOe 8 UeJIOM pellleHle, HO 8 060CHO8AHUSIX
UMEMCsl He3HaUUmesbHble NPobeibl.
«F»— 8 pabome ecmb 8epHAS Udes pellleHUsl, HO 00 KOHUA OHO He 008€0eHO.
«—»—3a0aua He pellleHa WL pellleHa He8epHo.
Jlemma o0 nodobuu moxcem 6bimsb UCNONL30BAHA 6e3 00KA3AMeNbCMBd MOAbKO
npu ycaosuu, 4mo OHA cHOPMYAUPOBAHA 8 SIBHOM BUOe.

11.6. Ha skpaHe KOMIBIOTEPA CreHEPUPOBAHA HEKOTOPAas KOHeYHast
MIOC/IeZI0BATENBbHOCTD HyJIel U efuHUIl. C Hell MOXKHO IIPOU3BOAUTH CJle-
AYIOIYIO oTleparuio: Habop nudp «01» 3amMeHATh Ha HaGop 1udp «1000».
Mo:KeT Jii TaKO# MPOIECC 3aMeH MPOAOIKATHCSA 6ECKOHEYHO VJIH KOT/[a-
HUOYZAb OH 00513aTeNIbHO MPEKPATUTCA?

OTBET: mpoIiecc 0653aTeIbHO IPEKPATUTCA.

Pemrenue. [1EPBBIN CcrIOCOB. [IycTh MCXOAHASA NOCAEL0BATEIBHOCTD
COZEPXKUT N €AIHUILL, TOT/[a €€ yA0OHO 3amnucaTh B BUZle

0...010...01...10...0 1U

a; as ap Apt1
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IJle 9UCIa dq, dy, ..., Ap, A, 0O03HAYAIOT KOJIMYECTBO HyJIeH, CTOAIUX
cJIeBa OT CaMOW JIEBOHM €AUHUIIBI, MEXKIY COCEIHUMU €AUHUIIAMU U T10-
CJle caMO¥ TPaBOU €JUWHUIBI COOTBETCTBEHHO (KaKWe-TO W3 3TUX YU-
ceJl MOTYT OBITh PaBHBI HYJIIO). 3aMETHM, YTO YKa3aHHas omeparusa He
MU3MeHSET KOMUYECTBO eJUHUI] B ITOCIE0BATENBHOCTH, I03TOMY 3aMe-
Ha «01» Ha «1000» O3HAYAET, YTO CJIeBA OT HEKOTOPOU eANHUIIBI CTAJIO
Ha OJVH HY/Ib MeHbIIIE, a CIpaBa CTaJ0 Ha TPU Hy/IsA OOsblie. 3aMeTUM
TaKKe, YTO KOJTMIECTBO BO3MOXKHBIX OIE€pAaIMi 3aBUCUT OT KOJTHMYECTBA
€IMHULI, CYMMapHOTO KOJIMYECTBa HYJIEH, CTOSIIUX JieBee KaKIOU eu-
HUIIBI, U KOJTMYECTBA HyJIEH, BO3HUKIIUX B PE3YJIbTATE BHITIOTHEHUA BCEX
omeparuii. OHO He 3aBHUCHUT OT MOPsAKA BBITOTHEHUS OIEepaluii, Tak
KaK eCJI¥ /IBe eUHULIbI OKA3aJUCh PAJOM, TO C TIPABOM eAWHULIEN YKa-
3aHHYIO OIEPAIIUIO BHITIOTHUTH HEBO3MOKHO (OTHOCUTENbHBIN TOPAJOK
€IMHUIIL B TTOCJIEJOBATENBHOCTU HE MU3MEHSETCA).

TakuM 06pa3oM, C yJ4aCTHUEM CaMOM JIEBOM €IVHMIILI MOXKHO TIPOBe-
CTU @, OTepaluii, ¢ yJYacTHEM CJeAYIoIleld eAUMHUIH — 3a; +a, ore-
pauuii, c yyactuem ciaegytomeii eaunuisl —3(3a; +a,) +a; omnepa-
UMH U T. ., C ydacTeM caMOM IIpaBOM eAMHUIIB — 3”*1a1 +3”*2a2+...
...+3a,_;+a, onepauuii.

Tak Kak ¢ KOKJIOW U3 €JUHUI] MOXKHO COBEPIIUTh KOHEYHOE KOJIH-
YeCcTBO Ollepalyii, Co BceM HabOpOM TOXKE MO)XHO COBEPIIUTDb TOIBKO
KOHEYHOE KOJIMYECTBO OTepaIlui.

Ommemum, Umo ykasbleams mouHoe KOau4ecmso onepayuii He obs3a-
MebHO — BANCHO NOKA3AMb, UMO UX KOHeuHoe uucno. Hanpumep, peuue-
HUe MOXCHO ObLI0 3agepuiums caedyouum 06pasom: eciu jesee HeKomopoil
eOUHUYbL PACNONIOJNCEHO X HYAell, a npasee — y HyJell, Mo ¢ amoll eduHuyetl
MOJCHO cogepuiumsb He 60Jlee uem X onepayuil, npu 3mom npasee amoii eou-
HUUbL okaxcemesi He 6osiee wuem 3x + y Hysell, m. e. eciu HENOCPeOCMBEHHO
Jlegee Kakotl-nubo eQUHULbL PACNOJIONCEHO KOHEUHOe KOUUeCao HyJell, mo
¢ amotl eduHuYell MONCHO cOeslamb KOHeUHoe Koluuecmso onepayuil u npa-
gee Heé 0Opaszyemcsi KOHeuHoe KoaUuuecmeo Hysetl.

Takum obpasom, ¢ yuacmuem nepgotl eOUHUYbL MONCHO NPo8ecmu d,
(koHeuHoe Kouuecmso) onepayull, a npasee Heé obpasyemcs 3a; +a,
(koHeuHoe konuuecmeo) Hynell. AHANOZUUHO ¢ yuacmuem 8mopoil edu-
HUUbL MONCHO NpOBecmMuU KOHeUHOe KOJUUecmao onepayuil, a npagee Heé
obpasyemcs KOHeuHOe KOAUWecmeo Hyjael u m.o., m.e. ¢ Kaxcdoll oue-
peoHoll eQUHUUeETl MONCHO COBepUILIMb KOHeUHOe KOJIUUecmao onepauuil,
a 3Hawum, co 8cell N0Cae008AMeNbLHOCIbIO MONCHO CO8EPULLMb KOHEUHOE
Kosuuecmaeo onepayuil.
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BToroii criocos. Kaxzayio onepaiyio MOXXHO TTOHUMATh KaK «XOZ»
KaKON-TO eAVWHUIBI: eIUHUI]A MeHSIeTCs MeCTaMHU CO CTOSILIUM Ilepej
Hell Hy/J€M, a MOTOM IIOCJIe ITOTO HyJA TOABJAIOTCA emé aBa. [IycTs
€KEMHUHYTHO JIeJIaeTCS OJUH TaKOM «XO7» U MPOIIeCC MPOJonKaeTcs bec-
KOHeYHO zZoiro. Torga HaWAyTCA eAUHUIIBI, KOTOPHIE «XOAWIN» 6ECKO-
HeYHOe KOINYeCcTBO pa3. PaccMoTpuM camMylo JIeBYIO M3 HUX U IOKpa-
CUM eé€ B KpacHBIH 11BeT. Bce eAMHUIIBI, CTOAIIME JIeBee KpacHOMU, yepes
HECKOJIbKO MMHYT IIepecTaHyT lepeMemiatbca. Ilocime aToro xpacHaa
eNHUIIA KaXXIbIM CBOMM «XOZIOM» OyZEeT IepeMelaThesa O/ImKe K Hava-
JIy TIOC/IEIOBATENIbHOCTH, T. €. CZieJlaeT ellé KOHEYHOe KOJIUYECTBO «XO-
JIOB», a 9TO IIPOTHBOPEUYUT TOMY, KaK OHa BBIOHpAIach.

Kpumepuu nposepku

«4» —npueedeHbl 8epHbLIL omeem U noHoe 060CHOBAHHOE peuleHue.

«%» — npusedeHbl 8epHbLil Omeem U 8epHOe 8 UeJloM peuleHue, HO 8 000CHOBAHUSX
uMmelomesl HeaHauumeJsibHble npobenst (Hanpumep, 8 060CHOBAHUL MO20,
UMo KOUUeCmeo onepayuil He 3agUcUM OM uxX nopsioka).

«t» — 8 nodcuéme MAKCUMAIBLHOZO KOAUUECMEA onepayuil ecms owudka, HO He3d-
BUCUMOCTb KOJIUHeCmaa onepayuil om ux nopsdka 00Ka3aHa cmpozo.

«F»— 8 pabome ecmb 8epHASL UJest peuleHUs, HO 00 KOHUA OHO He 008€0eHO.

«F»— npogedeHo paccyxcoeHle 0 KOHeuHocmu koauuecmsa onepayutl (uiu noo-
Cuém 3mozo KOUUeCMBa), HO He3a8UCUMOCTb OM Nopsdka onepayull Hu-
Kak He 060CHOBAHA.

«F» — paccyncoeHuss npugedeHsvl 011 KOHKpemHoll nocniedosamenibHOCMU onepa-
yuti.

«—»— NpuBedéH MoabKO omeemn.

«—»—3a0aua He peuleHd UIU pelieHd He8epHo.
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MsI cOTpyZHUYAeM ¢ UHTEepHeT-MarasuHaMu
* KuuroroproBas KoMIaHus «A6puc»; Ten. (495) 229-67-59, (812) 327-04-50;

www.umlit.ru, www.textbook.ru, abpuc.pd
* VnTepHeT-Marasus «Kuura.py»; Ten. (495) 744-09-09; www.kniga.ru

Hamu naptHepsbl B MockBe u [IogMockoBbe

* MockoBckuit Jlom Kauru u ero ¢punmansl (paboTaeT MHTEPHET-MarasuH);
Ten. (495) 789-35-91; www.mdk-arbat .ru

* Marasut «Mosnogas I'Bapausi» (paboTaeT UHTEpHeT-MarasuH): yi. B. [lonsaHka,
a. 28; Ten. (499) 238-50-01, (495) 780-33-70; www .bookmg . ru

* MarasuH «bubnno-Io6yc» (paboTaeT MHTEPHET-MarasuH): yia. MsaACHHUIIKa,
a. 6/3, ctp. 1; Ten. (495) 781-19-00; www.biblio-globus.ru

* CriopTKoMIUIeKC «ONMUMIUNCKIN», 5-1 aTax, Touka 62; Ten. (903) 970-34-46

* CeTb KMOCKOB «AprymeHT» B MI'Y; Ten. (495) 939-21-76, (495) 939-22-06;
WWW.arg.ru

* CeTb MarasuHoB «MuUp IIKOJbHUKa» (paboTaeT MHTEPHET-MarasuH);
Ten. (495) 715-31-36, (495) 715-59-63, (499) 182-67-07, (499) 179-57-17,
www.uchebnik.com

* CeTp MarasuHoB «Illar k maTepke»; Ten. (495) 728-33-09, (495) 346-00-10;
www.shkolkniga.ru

* Uzpartenbckas rpymmna URSS, HaxUMOBCKUI IPOCHEKT, A. 56, BeicTaBOYHBIH
3an «Hayky — Bcem», Tein. (499) 724-25-45, www.urss.ru

* KHIKHBINM MarasuH U3JaTeNbCKOTO foMa «IHTeNIeKT» B T. JIOMTOnpy/AHbIH:
M®THU (HOBBIH KoOpIyC); Ten. (495) 408-73-55

Hamm nmaptHepsl B CaHKT-IleTepGypre

* Cankr-IleTep6ypreckuii JJom kaury: HeBekuit np-T, 4. 62; Ter. (812) 314-58-88
* MarasuH «Mup HayKul 1 MeVIVHED: JIMTeWHBIN TIp-T, . 64; Ten. (812) 273-50-12
* MarasuH «HoBasa TexHUYeckasa KHUTa»: VaMaltnoBckuil p-T, 4. 29;
Ten. (812) 251-41-10
* 1lH)OpMAIIOHHO-KHUT'OTOPIOBBIM IIEHTP «AKa/leMUYecKas JIUTepaTypar:
BacwibeBckuii ocTpoB, MeHzeneeBcKas JIUHYS, 1. 5
* Kuock B 3zaaHuu ¢usndeckoro ¢paxynsrera CII6I'Y B IleTeprode;
Tei. (812) 328-96-91, (812) 329-24-70, (812) 329-24-71
* N3parenbcTBo «[leTpornmud»: @apdpoposckas, 18, k. 1; Tenr. (812) 560-05-98,
(812) 943-80-76; k_i_@bk.ru, k_i_@petroglyph.ru
* CeTb MarasuHoB «Yue6Has IUTepaTypa»; Teml. (812) 746-82-42,
Tes. (812) 764-94-88, Ten. (812) 235-73-88 (106. 223)

Hamm nmaptHepsl B YessiOuHCKe
* MarasuH «bubuo-I1o6yc», yi1. Mongasckas, f. 16, www.biblio-globus.ru

Hamy mapTHepsI B YKpauHe

* Anekcanzip EnvicaBeTckuii. PacchUiKa KHUT HAJIOKEHHBIM IUIATEXKOM I10
Ykpausne: Ten. 067-136-37-35; df -al-el@bk.ru



