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IIpenucaoBue

B HoBocubupckoM rocyaapcTBeHHOM yHHBepcuTere u Crienuanu-
3UPOBAaHHOM YyueOHO-Hay4dHOM IteHTpe HI'Y HakoruieH 3Ha4YHMTEThHBIHA
OTIBIT TOBY30BCKOH pabOTHI CO INKOJBHUKaMU. B TeueHne MHOTHX necs-
TunetTuil npenoxasarenu HI'Y yd4acTBYHOT B NpOBENCHUM OJIMMIIHA
PasHOTo YpOBHS; YCIEIIHO Pa0bOTal0T 3a04HAs LIKOJA ¥ IOATOTOBUTEIb-
HbIE KypChl 7151 Oy XyIux aOUTYPUEHTOB; €KETOIHO MpoBoauTcs JleTHss
¢u3uKo-MaTeMaTHyecKas MIKOJa, Yepe3 KOTOPYIO OCYIIECTBISETCS Ha-
oop yuammxcs B8 CYHL HI'Y; Benytcs dakynbTaTUBHBIE M KPY>KKOBEIE
3aHATHS B psje mkon HosocuOupcka. bonee mecsaTu jger Hasal B OTBET
Ha 3aIpoChl yYalIuXcsl U pOAUTENEH Ha MOArOTOBUTENbHBIX Kypcax HI'Y
NPUCTYNHWIIHN K 3aHITUSAM 110 MaTeMaTrke, PU3UKe U XUMUHU CO IIKOJIbHH-
KaMHU JIEBATHIX KJIAaccoB, xkenaomumu noctynuts B CYHL HI'Y. Hapsny
C 3TUM TOCTYNAaJIHN MPEIOKEHUS U MPOCHOBI 1O MOBOJAY BO3MOXKHOCTH
Hayaja 3aHATUH ¢ yYallUMHCS BOCBMBIX KJIACCOB, IIOCKOJIBKY HE BE3ZE B
IIKOJIaX €CTh yCJIOBUS ISl TOATOTOBKU PEOST K BOCIIPUATHIO MaTepHaia
MOBBILIEHHOTO YPOBHS I10 MATEMaTHKE Ha CIIEIYIOIMX CTYIICHX 00y4eHHUS.

[Ipennaraemoe yueOHOoe mocoOne B ONpeAeNeHHONH Mepe OTpakaeT
OIBIT MHAUBUAYAIBHBIX 3aHATUI M0 MaTEMATHKE C YYAIIUMHCSA BOCBMBIX
KJIACCOB, KOTOPBIE B JaJIbHEHIIIEM MPOJODKWIM CBOE O0y4eHHE Ha IOJI-
roroBUTenbHBIX Kypcax CYHI] HI'Y.

JHanHoe mocobue BKIIIOYAeT B ce0si TEMBI M 33/1a4H, KOTOPBIE MOTYT
OBITH YCJIOBHO Pa3HECEHBI HA TPH pa3zena:

— yray0OJieHHe IKOJILHOTO Kypca;

— (paKyNbTaTUBHBIA MaTepUa;

— ONMMIHAJHbIE 33a4U HAYAJIBHOTO YPOBHSI.

YuebHoe TocoOue pacCUYMTaHO HA yYaIlTUXCs BOCBMBIX KJIacCOB 00-
11e00pa3oBaTeIbHBIX MIKOJ, JKENAIOIMINX PACIIUPUTh W YTIYyOUTH CBOH
3HaHUsI ¥ YMEHUS [0 MaTeMaTuKe C IeJbI0 MPOJOJDKUTH CBOE 00yUYeHHE
B CTapIIMX KJaccax Ha ypOBHE BBILIE CpeNHEro, OyAb TO 3aHATHUS HA
noJArotToBuTeNbHBIX Kypcax B CYHIL HI'Y, camocrositensHast paboTa
WM y4e0a B POQHUIBHBIX KIaccax M MIKONaX.

Bonpias wacTe mpezuiaraeMbIX 3alad 3aMMCTBOBaHA U3 NMPUBEACH-
HOT'O B IIOCOOMH CIHCKA JIUTEPaTypbl, 4acTh HCIIOJIB3YEMbIX 3aJaHHUH
B3ATa M3 TocoOmii 3aouHoi (U3MKO-MATEeMATHYECKOH ILNKOJIBI IPH
CYHI] HI'Y npoumisix jer, aBTopaM #U pa3pabOTYMKaM KOTOPBIX MBI
BBIpa’kaeM MCKPEHHIOI0 0J1aroAapHOCTb.
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[TocoOue MokeT OBITh HHTEPECHBIM H MOJIC3HBIM HE TOJBKO JIJIS TEX,
KTO yX€ ONpeIeNWICS B CBOMX YBJICUCHHSIX, HU W JUIA T€X, KTO eIle
TOJIFKO COOMPAETCs ATO CHeNaTh. YUEHUKH, POAUTEIH, YIUTEIS UMEIOT
BO3MOHOCTE MATU OajibllI€ IO IMPEIara€MbIM KOHCICKTaM. HaHHBIﬁ
KYPC MOXET ObITh HUCIIOJIB30BAH IS CAMOCTOSTEIbHBIX 3aHATHHA WU PU
paboTe B Kilacce OH MOXET [MOMOYb ITOATOTOBUTH MEIIIICHHE PEOSAT K
KauC€CTBCHHOMY BOCHPHUATHUIO TOTO 00bEeMa 3HAHUKM M TaKOTO CTHIA npe-
MoJIaBaHus, KOTOPBIC MX JKIAYT B Ciy4yae oOydueHHS Ha MOATOTOBUTEIb-
HbIX Kypcax CYHII HI'V.

[Toxbop 3amad ocymiecTBiIeH mpenoaaBaTesiMu Crieruann3npoBaH-
HOTO yueOHO-Hay4HOTOo lieHTpa HI'Y, kenaronmumu BUIETh CBOUX BHOBb
MPUXOMANINX YYEHUKOB 3HAIOMIMMHU, YMEIOIUMH W TMOHHUMAIOIIUMHU
Ba)KHBIE MaTeMaTHdeckre (GakThl U TOHSATHS, TOTOBBIMH CIyIIaTb M
CJIBIIIATh MAaTEMAaTUUCCKUEC PACCYIKICHUA.

[porecc ycBOeHHS HOBBIX MaTEMaTUYCCKUX UJICH WIH METOJIOB, KaK
MpaBwiIo, TpeOyeT BpEeMEeHH U O3HAKOMIICHUS, NMPUBBIKAHUSA, OCO3HAa-
HUA U BKIIIOYCHUS 3TOI'O HOBOT'O B €)K€ ITHCBHBIC I[GP'ICTBPISI 1 YMCTBCHHBIC
YCHIIUS TIO0 PEIISHUI0 3aad. braromaps onpeneieHHON MoCeI0BaTelNb-
HOCTH TIOZOOpPaHHBIX 3a]la4 MOYKHO TIOCTETICHHO MPOABUTATHCS IO CTY-
IIeHbKaM HEKOTOPOW BOOOpa’kaeMON BHHTOBOM JIECEHKH, 3HAKOMSICH C
HOBOW Heei, 3aTeM, Yepe3 HEKOTOpOe BpeMs, y3HaBasl €€ B HOBOM 3ajaye W,
HaKOHell, PUMEHSISI e CaMOMY Ha OJIHOM M3 CIIEIYFOIIX 3TArioB Pa0OTHI.

Hapsny ¢ Tekcramu 3aHATHI U TOMaIlIHUX 3aJJaHUN B TaHHOM I1OCO-
6un B Bune «lIpunoxkeHus» mpeiaraeTcs moadopkKa OJTUMITHATHBIX 3a-
Jlad HA4aJbHOTO YPOBHS JUIS CAMOCTOSITEIILHON PabOTHI.

Tem yuammMmcsi, KTO yXKe TOTOB K CaMOCTOATENBHON paboTe, peKo-
MEH/yeTCs CTapaThCs pelIaTh BCE 3a/1a4l CAMOCTOSATENBHO U TOIBKO TI0-
TOM CBEpATH pellicHre. TeM yueHHKaM, KTO elle He OYCHb YBEPEH B TIpa-
BHJIBHOCTH CBOMX MAaTEMAaTHYECKUX pPacCyXISHHUH, PEKOMEHIYeTCs
CaMOCTOATENBHO Pa30UpaTbCs B MpeIaraeMbIX PEIICHUSX C HEeNblo IMo-
HATb MAaTEMAaTUYCCKUC NPHUEMBI U METOJbI, BEAYIIUE K PCUICHUIO, U T10-
CJIe ATOTO MPOOOBATH PEIIATh AHATIOTHYHBIC 33JJaHHS CAMOCTOSTEIBHO.

Xouercsi HaleAThCS, 4TO TMOcOoOHe MOMOXKET BCEeM, KTO K JTOMY
CTpEMUTCA, CTATh Ooiee YBEPCHHBLIM B CBOMX MAaTCMATHUYCCKHUX 3HAHUAX
U YMEHHSX, 00JIee CIIOCOOHBIM K PEIICHUI0 HEOOBIYHBIX U HECTAHJAPT-
HBIX 3371a4.

3amaun moaOMpaTNCh HA CBOM «BKYC», MBI OyJeM pajbl, €CId OHU
BaM TOXKC ITOHPABATCA.

Kenaem ycnexon!
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Baugarue 1.
BBoaHoe

2 2
1. Pazmoxxute Ha MHOXHUTENW BbIpaxenue: 9(a” +b" —1)—

—42ab +40b” —40.

2. Ceexue rpubsl comepxkar 90 % Bmaru, cymensie — 12 %.
CkoubKko cymeHbIX Tpu0oB noayuutcs u3 10 kr cBexxux rpudoB?

3. Tpu manbuuka — Urops, Auma u FOpa kynuiu BMecTe OAUH M.
Kakmprit 13 HUX Jair IeHeT He OOJIbIIIe TTOJOBUHBI TOW CYMMBI, KOTOPYIO
Ty 1Ba Opyrux BMmecte. Msa cromn 18 py6. CKOMBKO JEHET 3ariaTuil
Jnma?

4. B HexoTOpOM Mecsle TPU BOCKPECEHbS IPUILINCh HA YETHBIE
yucina. Kakoii nens neaenu O0bu1 20-ro yuciaa 3Toro Mecsma’?

5. Jlau yron u Touka M BHyTpH Hero. IIpoBenure npsimyro uepes
3Ty TOYKY TaK, YTOOBI €€ OTPE30K MEXIy CTOPOHAMH YIJla ACIUJICS aH-
HOW TOYKOH MOIOJIaM.

6. Bricotel A4, u BB, TpeyronbHuka ABC nepeceKkaroTcs B TOUKE

M . Haiinure ZAMB , ecmu LA=55; /B=67".
7. Hoxaxute, uto ecnu B TpeyrojdpHuke ABC: AB=2AC, t0

MeJraHa, BEIXoasAmas u3 BepmuHbl C , MepHeHANKYJIIsIpHa OUCCeKTpuce
yrma 4.
8. B paBHOOenpenHoMm TtpeyronbHuke ABC: AB = BC =2008,

ZABC =36" . buccektpucst AK u CM mepecekatorcsi B Touke O .
Haiimure nepumerp Tpeyronsauka AMO .

HHomawnee 3aoanue 1

1. W3 40 T xene3noi pynasl BbILIABIAIOT 20 T cTanu, coaepaiien
6 % mpumeceit. Kakos npoueHT npumecei B pyzae?

2. Ormy ceiiuac B Tpu pa3za Oouiblie JeT, 4eM cbIHy Obuto 10 neT Ha-
3a], a KOrzja ChlHy OyZIeT CTOJIBKO JIET, CKOJIBKO OTIly ceddac, TO OTILy
Oynmer B 2 pa3a OoJIbIlie JIET, YeM CBIHY 4epe3 9 JIeT Mmocie HaCTOSIIETO
MoMeHTa. CKOJIBKO JIET celuac 0TIy ¥ CKOJBKO JIET ChIHY?

3. HMsBectHO, uTO a+b+c=7, ! + ! + ! =l.HaI7IL[I/1—
a+b b+c a+c

b c
+ .

b+c a+c a+b

4. JIBe CTOpOHBI YETHIpEXyrojabHuKa paBHbl 1 u 4. OqHa U3 nuaro-
HaJlel paBHA 2 W IEJIUT YETHIPEXYTOJbHIUK Ha ABa PaBHOOEIPEHHBIX Tpe-
yroiapHuKa. Haliaure mepuMeTp 4eThIpexyrojibHUKA.

5. Tlogpsin Beimucanu Bee nenblie yucna oT 1 1o 100. Ckoabko pa3 B
ATO¥ 3amucH BcTpedatores mudpsr: a) 0; 6) 1; B) 3?

6. CKOJBKO UMEETCS YETHIPEX3HAYHBIX YHUCEI, KOTOPHIE MEISITCS Ha
45, a nBe cpeanue UGpPH y HUX 977

TC 3HAYUCHU BbBIPAXKCHU:

3anarue 2.
YpaBHeHHe H rpadHK npamoii. Moayas.
I'padpuk moayaa pyHKIHH

Moaynb unciia a paBeH:

a, a>0;

Jaf =
—a, a<0.

1.  Pemwure ypaBHEHUS:

a) |—x| =9;

6) [1-x|=2.

2. Pemmre HepaBeHCTBA U M300pa3UTE PEIICHHS HA YUCIOBON OCH:
a) |x| >4;

0) |x| <1;

B) [x—1]<3.

I'paduk npsimoit muHMM Bua y = kx mpoxomut depes Touky O(0,0).
3. Hanmmute ypaBHEHHS HpSAMOM y = kx , IpOXoJsIeit depe3 naH-

Hy10 Touky: A(1,2); B(-2,-6).
4. Tloctpoiite Tpadukn HyHKITHA:

a) y:|_x|z
6) y =24,
B) y=|—2x|.
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I'paduk pstmoii muHNYM Buga y =kx+b.

5. THoctpoute rpaduku GHyHKIWIA, HAWIUTE KOOPAMHATHI TOYEK ITe-
pecedeHust rpauKoB C OCSIMU KOOPIMHAT:

a) y=x+1;
6) y=—x+1;
B) y=2x—1.

6. HamumuTe ypaBHEHHs NPSMBIX, POXOIAIINX Yepe3 JaHHbIC Ma-
PBI TOYEK:

a) (0,1), (1,0);

6) (_271)’ (15_4)>

B) (5,5), (1,-3).

I'paduk pynkmm y = |kx + b| .

7. Tloctpounte rpaduky GHyHKITHI:

a)y:|x+1;
6)y:|—x+5;
B)y=|—x—3|.

I'paduk dyHKIUN Y = |kx| +b.

8. TloctpouTe rpaduku HyHKIUH:

a) y= |x| +7;

6) y=|-x+2|+3;

B) y=|—x—1|—9 .

9. Haiinure KoOpIWHATHI TOYKH MepeceueHus rpapukoB QyHKITHI:
y=—2x+7n y=4x.

Jomawmnee 3adanue 2

1. Benocunenuct Belexan u3 nmyHkra A. Korga on ObuT Ha paccTosi-
Huu 200 M 0T A4, 32 HUM BIOTOHKY OTIPABUIICS MOTOIHUKIUCT. CKOPOCTH
MOTOIIMKJIMCTA B 2 paza OOIbIIe CKOPOCTH Benocunenucra. Ha xakom
pAacCTOSTHUH OT ITyHKTa A MOTOIMKJIMCT TOTOHUT BEJIOCUTICANCTA?

2. OmuH U3 yTI0B TPEYroJikHUKA B 2 pa3a 0oJjbllle BTOPOTO, a TPe-
U yrona ooinkiie neporo Ha 30°. KakoBeI yIIIbI TpEyTOIHHUKA?

3. Toctpoiite rpaduk PyHKIUN ) = |x| +4.

4. Tlocrpoiite rpaduk GyHKIHH y = |—x - 4| .
5. Pemure HEpaBEHCTBO: |x + 3| <5-x.

6. Cpemu 17 moHet oaHa ¢ansmmBas. Haiinute ¢anpmmByo MoHe-
Ty TpeMs B3BELIMBAaHUSAMH Ha YaIIEYHBIX Becax 0e3 T'Mpb, €CIIM U3BECTHO,
9TO OHA JIeTYe.

3auarue 3.
I[IpsasMOyroAbHBIH TpeyroabHHK. Teopema IIudaropa

[IpsaMOyroNbHBIM Ha3bIBaETCS TPEYTOJNBHHUK, Y KOTOPOTO €CTh Mpf-
MOH yTOJI.

1. B mpamoyromsHOM TpeyroibHuke ABC naHbel KaTeTbl a U b.
HaiiguTe BBICOTY, IPOBEACHHYIO K THIIOTEHY3€.

2. B tpeyrompauke ABC mipoBeneHa BeicoTa AD. JlokaxkuTe, 4TO
AB* - AC*=BD’-CD".

3. B paBHOCTOpOHHEM TpPEYTOJBbHUKE ONpPENESIUTEe CTOPOHY 10 AaH-
HOM BbICOTE /1.

4. Jlokaxkurte, 4yTO B MPSAMOYTOJBHOM Tpamenuu pa3HOCTh KBajpa-
TOB JMaroHaJiel paBHa pa3HOCTH KBaJpaTOB OCHOBAHUII.

5. Joxaxwure, uyTo A 000 BHYTpEHHEH TOYKH PaBHOCTOPOHHE-
r'0 TPEYTOJIbHUKA CYyMMa PAacCTOSHUH 10 BCEX CTOPOH MOCTOSHHA.

6. T'mnorteHy3a NpsSMOYTOJIBHOTO TPEYTOJIBHUKA paBHA V17, a po-
M3BEJICHUE KaTeToB paBHO 4. HalijjuTe KaTeThl 3TOT0 TPEYTOJIbHUKA.

7. JlokaxuTe, YTO B MPSMOYTOJBHOM TPEYTOIBHHUKE OHCCEKTpUCa
MPSIMOTO yIJia SBISCTCS OJHOBPEMEHHO M OUCCEKTPUCOWM YIJIa MEXIy
MEMAHOMN U BBICOTOM, BBIXOASAIIMMH M3 STOH BEPIIUHBI.

8. JlokaxuTe, 4TO B MPSIMOYTOJLHOM TPEYTOJBHUKE PaJNyC BITU-
CAHHOW OKPY>KHOCTH MOXHO BBIYHCIHTE 10 popmyne r=(a+b—c)/2,

rac a, b, C — IJIMHBI IBYX KaT€TOB U T'HIIOTCHY3bI COOTBETCTBCHHO.

9. Haiigure paamyc OKpy»XKHOCTH, BITUCAHHOW B poMO, CTOpOHA KO-
TOpOTO paBHO 25, a 0/1HA U3 AUaroHaiei paBHa 14.

10. OcnoBanus Tpaneuuu paBHbl 10 u 20, 60KoBbIe CTOPOHEI 6 1 8.
Haiinute yrom, moa KOTOpPBIM mepeceKaroTcs HpU MPOAOJDKEHUH OOKO-
BbIE CTOPOHBI Tparenuy.

11. TTokaxwure, 4TO TIIOMAAb KBaApaTa, IOCTPOEHHOTO Ha THUIIOTEHY-
3¢ MPSIMOYTOJBHOTO TPEYrOJIbHUKA, PABHA CyMME IIIOLIAJeH KBAApaToB,
IIOCTPOCHHBIX Ha KaTeTax.
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Homawnee 3a0anue 3
1. Buccektpuca npaMoro yria AeIUT TUIIOTEHY3Y MPSIMOYTOJIBHOTO
15 20
TPEYTOJbHAKA HA YaCTH, PAaBHBIE el u = OmnpenenuTe KaTeThl.

2. B octpoyronsHOM TpeyronbHuke ABC Touka H — Touka mepe-
CEYCHMS BBICOT TpeyroiapHuKka (opronentp), AB = CH . Hatimute £C .

3. Pa3pexxpTe AaHHBIM TPEYroJbHMK HAa TPH YacTH, U3 KOTOPBIX
MO>KHO OBLIIO OBl COCTaBUTH MPSIMOYTOJIbHHK.

4. Tlokaxwure, uro uucio 7' —2'" nemurcs Ha 45.

5. Haiinure ABy3HAYHOE YHCIIO, €CIM U3BECTHO, YTO CyMMa KyOoOB
ero mudp paBHa 243, a Mpou3BeIeHUS] CYMMBI ero nmudp Ha Mpou3Bee-
HUE TGP 3TOTO Yrcia paBHO 162.

6. YmpocTtute BhIpaKEHHE: \/ 5-26 - \/ 5+26 .

3augarue 4.
AorudeckHue 3agadH

1. Heckoyibko KOMaH pa3birpaliv MEPBEHCTBO MO BOJIEHOOITY, ChIT-
paB Kaxkzaas ¢ KaXIoW Mo ogHOMY pasy. Jlokaxure, 4ToO €cilu Kakue-
HUOY b BE KOMaH/bl OJEPKaIN OANHAKOBOE YHMCIIO 00e, TO HalayTCs
Takue Tpu KomaHel 4, B u C, uro 4 Bemrpanay B, By Cu Cy A (3ame-
THM, 4TO [IPU UTPEe B BOJICHOOT HET HUYBHX).

2. Nmetrorcs 4 makeTa u BeChl ¢ ABYMs damkamu 0e3 rupb. C 1o-
MOIIIBIO 5 B3BEIIMBAHUN PACIIOIOXKUTH MAKETHI IO BECY.

3. BoccraHoBuTe MaTeMaTH4ecKyl0 3alHCh MpUMEpPa, B KOTOPOM
pasHble OYKBBI 0003HAYAIOT pa3Hble IMUQPHI, a OAMHAKOBHIE OYKBBHI —
OJIMHAKOBBIC TTU(DPHI:

+OZ[I/IH
OAUH .

MHOI'O

4. Cro moHer pa3znoxeHsl B 10 cromok, mo 10 MOHET B Ka)XIOH.
B onHoOl U3 cTOMOK Bce MOHETHI (anblinBeie. Macca KaxI0H HOpMallb-
HOW MOHETHI 5T, a QansmmBoil — Ha 0,5 T MeHbme. Kak npu momorntu
OJIHOTO B3BEIIMBAHMUS Ha Becax C pa3HOBECAMHU OMNPENENIUTh, B KaKOM
CTOIKE HAXOAATCS (hanbLUIMBbIC MOHETHI?

5. UerBepo pebsaT copeBHOBanmch B Oere. [locnme copeBHOBaHWMIA
Ka)XXJIOTO U3 HUX CIIPOCHJIM, Kakoe MecTO OH 3aHsi1. Cnasa oTBeTHI: «S1
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He OBUT HU MEpPBBIM, HU MOCIEAHUM». Muma ckazai: «5 ObLT mepBhIMY.
Huma: « S me O6bu1 mepBeiMy. [amra: «5 6bu1 mocaenaumy». Tpu u3 3TUX
OTBETOB TIPaBWIJIbHBIE, a OAWH HeBepHBIA. KTo ckazan mempasmy? Kto
ObLT MepBBIM?

6. B xmacce 30 4yenoBek, 4acThb U3 KOTOPBIX YBJIEKAETCS CIOPTOM,
4acTh — TAaHLIAMH, YacTb — [IEHUEM U €IlI€ YacTh — HE YBJIEKAETCSI HUUEM.
N3BecTHO, 9TO B KJIacce CIOPTCMEHOB — 14, TaHmopoB — 16, eBIoB — 16.
Kpome TOro, TOMBKO TaHIAMM YBIEKAalOTCS — 4, TOJIBKO CHOPTOM — 4,
TOJIBKO TEHHEM — 5, YBJIEKAIOTCS U CIOPTOM M TaHIAMHU 6 4YelIOBEK, W3
HUX OJIMH yBieKaeTcs U neHneM. CKOJIbKO YeNOBEK B KJIacce He yBIICKa-
I0TCS HU OJIHUM M3 YKa3aHHBIX BHJOB JeATeNbHOCTH? CKOJIBKO YeI0BEK
YBJIEKAETCS ¥ TAHIIAMH U TICHUEM OIHOBPEMEHHO?

Jomawmnee 3a0anue 4

1. HalimuTe Bce Takue ABYy3HAYHBIE YUCNA A, Ui KOKIOTO U3 KOTO-
PBIX JBa U3 CICTYIONHX YEThIPEX YTBEP)KICHUI BEPHEI, a JBa — HEBCPHEI:

a) A nenuThbcs Ha 5;

0) A nenutcs Ha 23;

B) A+7 ecTb TOUHBIN KBaJparT;

r) A—10 ecTb TOUYHBIH KBaJpAT.

2. B xrnacce cimyuunoch MPOUCIIECTBUE. YUHUTENb PEIIUI YCTaHO-
BHTh, Kak Bce Obuto. OH mpuriacuin ManbuukoB — ['eny, Ammka u Cra-
BY — M TONIPOCHI Ka)JIOTO pacckaszarh, kKak Bce Obu10. Kaxkmprit paccka-
3aJI CBOIO BEPCHIO. 3aTeM YUHTENb CIPOCHII, KTO pacckas3ai BepHo. I 'eHa
CKazaJl, 4To AJIMK pacckKasajl HeBepHO. ANUK ckaszan, uro CiaBa paccka-
3air HeBepHO. CiaBa ckasan, uto Ak u ['eHa pacckaszanu HeBepHO. [lo-
CJIe DTOT0 YUUTENh Cpa3y Ha3BaJl MaJbuMKa, paccka3z KOTOPOTO OBLI Bep-
HbIM. KTO 13 Tpex MalbyuKOB BEPHO paccKasall O MPOUCIIECTBUH?

3. Tpu yueHuka onHo#t mkonsl — Konst, Jluma u Hatama yyactBoBa-
JI1 B pallOHHON MaTeMaTUYECKOW OJIMMIHNAJE U MOJYyYHIIA OJIHY MEPBYIO,
OJIHY BTOPYIO M OJTHY TpeThio mpemMur. Ho UM He cooOmmim, KTo KaKyro
npemuto nonyuui. [lozxe Tans ckaszana, yto Juma noay4dus He IEPBYIO,
Komnst — He BTOpyto, Hatama nonyuuna Bropyro npemuro. [Totom oxasa-
JIOCh, YTO U3 ITHX TPEX BBICKA3BIBAaHUI BEPHBIM OBLIO TOJBKO OIHO, a
IBa J0XKHBL. Kakyio mpeMuro momydns Kaxablid yUeHuK?

4. Ans mutagme Bann. Korga Bane G510 CTONBKO JIET, CKOJIBKO AHe
ceifuac, ux matepu ObUIO Ha 3 roma MeHbIe, ueM AHe ¢ Baneit BMecTe
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tenepb. Ckonbko JieT ObuIO0 Bane, xormga maTepu OBLIO CTONBKO JIET,
ckoibKo Bane Teneps?

5. Kak ormeputh 20 MUH JJ1s1 BAPKU KaIlll, KUMesl TIeCOYHbIE Yachl Ha
9u 7 Mun?

6. Tpu uenoseka, paboras Bmecre, nocanwiu 100 nepeBbeB 3a 5 ya-
coB. IlepBriif 32 1 yac mocaaui CTONBKO K€, CKOJIBKO BTOPOH W TpeTui
BMecTe 3a | gac, BTOpoii 3a 5 yac MOCaani CTONBKO K€, CKOJIBKO TepPBBIif
U TpeTuil BMecTe 3a 1 yac. 3a CKOJILKO 4acoOB BTOPO#, paboTasi OJI1H, IO-
caaun 061 100 nepeBbeB?

3anarue S.
HayaAbHBIE TOCTPOEHHS
C MOMOIIBIO IHPKYASI H AHHEHKH

3aoauu

1. OmyctuTe NepneHIUKYJSP K OTPE3Ky W3 33aJaHHOM TOYKH Ha
TUIOCKOCTH.

2. Tloctpoiite yron paBHbI JaHHOMY.

3. TIlocrpoiiTe TpEyroJbHUK 10 TPEM CTOPOHAM.

4. TloctpoiiTe B TpeyroJbHUKE OUCCEKTPUCY, MEAUAHY U BBICOTY.

5. TloctpoiiTe OKpYXHOCTb JAaHHOTO Paguyca, IPOXOAALIYI0 uepes3
JIBE 3aJaHHBIE TOUKU.

6. Pazpenurte naHHBIN OTPE30K Ha 4 paBHbIE YACTH.

7. TloctpoiiTe TpeyroiabHUK IO CTOPOHE, YTy IIPH ATOH CTOPOHE U
BBICOTE K HEH.

8. Jlan yronm u touka M BHyTpu Hero. [IpoBeauTte mpsimyro yepes
3Ty TOYKY TaK, YTOOBI €€ OTPE30K MEXIy CTOPOHAMHM YTJIa JeNIUJICS JaH-
HOW TOUYKOH B oTHOIIEeHUH | : 2.

9. IloctpoiiTe mapamienorpaMM, y KOTOpPOTrO CEpeIuHBI TPEX CTO-
POH JIeXaT B 3aJaHHBIX TOYKaX.

10. Man tpeyroasHuk ABC ¢ npsmeiM yrioMm A. Ha cropone AB no-
cTpoiTe TOuKy M, Haxomsmyocs Ha paccTossHuu AM ot npsimoid BC.

Jomawnee 3a0anue 5

1. TlocrpoliTe TPeyroJbHUK IO YTy, BEICOTE U OMCCEKTpHCE, TIPO-
BCACHHBIM M3 BEPIIMHEBI 3TOTO yIJia.

2. TloctpoiiTe TpeyroiabHUK MO CTOPOHE, BHICOTE U MEIUaHe, MPo-
BEJICHHBIM K 3TOH CTOpPOHE.
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3. HpI/I KaKuX HaTypaJbHbIX 3HAYCHUAX N 3HAYCHUC NAHHOI'O BbI-
PaXXCHUC ABJISICTCA LCJIBIM YHUCIIOM!:

(3/n! + 5/(n+1)!)/(7/n! - 6n/(n+1)!)?
4. Haiinute Bce Takue 1eible YUCIa X U Y, 51 KOTOPBIX BBITIOJIHS-
ercs ycnosue x> —y° =4,

4
5. Pasnoxure Ha MHOXKHTEIN BblpaxeHne (n+1) +4.

6. HMmeercs oM cTaiu ABYX COPTOB C COACPKAHUEM HHKEISA B 5 U
40 %. CKONBKO HAJ0 B3STh KAXJOTO COpPTA CTAH, YTOOBI IMOJIYYUTh
140 T ctanu c cogepxanueM Hukens 30 %?

3ausarue 6.
PannoHaABHBIE APOOH

eticmeus ¢ Opobsimu:

+
a,b_ath ac_ac.

. a.c_ad (a) _da
c ¢ ¢ bd bd b'd bc’ (bj b
1. Cokparure apodu:
ct =37 +2 6 64x> —27y°
S 9y* —16x*
2. YmpocTuTe BbhIpa)keHUE U HalJIUTE €ro YUCIIOBOE 3HAaUCHUE:!
9a* —24ab +16b* —25 1 1
,IOpu a =—; b=2—.
3a—4b-5 9

3
3. Ilpeobpa3yiiTe B ApoOb BEIpaKECHUE:
2

m* —mn 2m

mn+n’ n—mn*+m*n—m’
a c
4. Jloka)xuTe, 9TO €CIIN Z = g , TO

a ¢ _ a+b c+d
a+b c+d’ a-b c-d’
5. Tlocrpotite rpaduku GyHKITHI:

a)

a)y=3; B)y=g+1;
X X
2 x—1
0) y=—o; r) y=—;
x+1 x+1
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2 2
n) y=—r; e) y=—.
|X X
6. Haligurte a v b U3 TOXKIECTB:
1 a b
a) = + ;
(x=6)(x+1) x-6 x+1
2 a b
0) +

X+x—-6 x-2 x+3

7. HaliguTe, Tpy KakuX 3HAYEHHUSX X BBIIOJHSAETCS pABEHCTBO:

x+1 (x4 1)°
(x-D(x=2) (*-Dx-2)
8. BrimoaHuTe neiicTBH:
3 5 x*=9 x-=3
2) A . 6) - .
2y—-6 y° -9 y43 -6 18

9. (Crapunnas 3agada). [Tudarop Ha Bompoc o Ymcie yYEHUKOB B
€ro IIKOJIE OTBETHJI, MO MpeaaHuto, Tak: «[loJoBMHA yYEHHUKOB M3y4aeT
MaTeMaTUKYy, YeTBEPTh MY3bIKY, CEIbMasl YaCTh IPeOBIBACT B MOJTYAHUH,

U, KPOME TOT'0, €CTh €IIe ¥ TPU KEHIIUHbD. CKOIBKO OBLTO YICHUKOB Y
ITudaropa?

Homawnee 3aoanue 6

1. TIpeobpa3syiiTe B ApoOb BEIpaKCHHE:
a+2b+ 3c—a a’—bc
3a—-3b 2c-2a ab+ac-bc—a®’
2. Toctpoiite rpaduKu QyHKIHIA:

2) _x+3
y P
2
x +4x+3
0) y=— 7
x—5
B) y= .
)y 3

3. Tlpu kakuX HATypaJbHBIX 3HAYCHUSIX 7 3HAYCHUS JTAHHBIX BbI-
PaXKCHUH SBIISIFOTCS LIEIBIMHU YUCIIAMU:
2n—-3 3n* —26n+35
a) ; 0) ——— 7
n+l1 4dn—-28

4. Onpenenure, CKOJIBKUMH HYJISIMA OKaHUMBAETCs 4yuCio 49!
5. JInuHBI CTOPOH a, b, ¢ TpEyroJbHUKA YAOBIETBOPSIOT PABEHCTBY

a C o o
= . Haitmure yroie1 TpeyronsHYKa, ecivr oauH 13 Hux pased 100° .

b+c a+b

6. 13 roponoB 4 1 B HaBcTpeuy ApyT APYTY OJHOBPEMEHHO BBIILIH
IBa moe3za. JBurasce 6e3 OCTaHOBOK C TOCTOSIHHOW CKOpPOCTBIO, OHH
Berpetuinch uepe3 30 yac mocie Beixoga. CKONBKO BPEMEHU 3aTpaThil
Ha TIPOXOXKIEHUE MyTH AB KaXIBIA MOE3, €CIIM U3BECTHO, YTO TEPBBIMA
npuObLT B B Ha 25 yac mo3»xe, 4eM BTOPOi MpuObLT B A?

3angarue 7.
I'paduk xBaapaTHYHOH GyHKIHH

dynkmus Buga: y=ax’ +bx+c , rae a, b, ¢c— umcna, TpaYeM
a # 0, Ha3pIBaeTCs KBaAPaTHUUHOI.

1. Bblaensiss MOJHBIM KBaApaT, HAMAUTE KOOPJWHATHI BEPILIUH Ma-
pabou:

a) y=x"—-8x+14;

6) y=x>—2x-8;

B) y=x"+10x+10.

2. Tlo maHHBIM KOPHAM U KO(DPUITUEHTY a KBaIpaTHBIX YpaBHCHUN
BOCCTAHOBHUTE CAMH YPaBHEHUS:

a=1, x,=-3, x,=4;

a=-1,x=5,x,=1;

a=-2,x=12,x,=0.

Tlocmpoenue epaguxos keadpamuynvlx QyuKyu

Ipadux Gyskmuu y =ax’, a #0, npoxomut yepes Touky O(0,0);
pu a >0 BeTBH mapaboJIbl HAIPaBJICHBI BBepX, pu a <0 BETBHU Mapa-
0O0JIBI HATIPABIICHBI BHH3.

Ilpeobpazosanus epaguxos pyurxyuil

I'paduk mapaGonsl Buga y =ax’ +b CTpOUTCS HepeHOCOM Tpaduka
napabonsl y = ax’ Bronk ocu OY Ha b eMHUI BBEPX MM BHU3 B 3aBU-
CHUMOCTH OT 3HakKa b.
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2
I'paduk mapaGonsl Buaa y =a(x—x,) CTPOUTCS HEPEHOCOM Ipa-
duka napadonsl y = ax’ Baoak ocu OX Ha X, €IMHHIL BIIPABO WM Bile-

BO B 3aBUCHMOCTH OT 3HaKa X,
2
I'paduk mapaonsl Buga y=a(x—x,) +b crpourcs mnocienosa-

TeIbHBIMU CIBMTaMU Tpaduka napabosisl y = ax” Baoab oceit OY u OX.

I[lpu mocTpoeHnmn rTpaduka KBagpaTHYHOH (QyHKIMH BHIA
y =ax’ +bx +c BHauane BHIENAEM TONHBIH KBAApaT, MPeoOPa3OBHIBA-
eM BUJ (pYHKIMH W 3aT€M CTPOUM rpaduK ABMNKCHUAMH rpaduka QyHK-
UM y =ax’ BIOJb OCEii.

3. B ypaBHeHuu napabosisl HahauTe KO3GQUIUEHTH @, b, ¢, eciu
W3BECTHO, YTO €€ TrpaduK MPOXOAUT Yepe3 TOUKH:

a) (0,0), (2,1), (=2,1);

6) (1,1)5 (2, _1), (07_1)9

B) (0,2), (3,2), (2,1).

4. Tloctpoiite Tpaduky GyHKITHIA:

a) y=x"—2x—-2;
6) y=—x"+2x-2;
B)yz‘x2—5x+6‘;

|x—2| ,

r) y=——>(x"—-2x).

) y="— )

5. Pemmre rpadudeckn ypaBHEHUS:
a) X’ —x—-2=0;

6) 2x° -3x-4=0.
6. Pemmre rpaduyecku cCTEMBI YpaBHEHHIA:

y=x' =0, K -y=8,

0)
S5x—-y=0; x—y=2.
7. Halinure HanOombIIee 3HAYCHUE BBIPAKCHUS:
f(x)=-x"+6x-5.
8 Haiigute HauMeHbIIee 3HAUCHUE BBIPAKEHUS:
f(x)=x>+2x-3.
9. BricoTa mpsiMoyroiibHUKa cocTtaBiseT 75 % ero ocHoBanus. Haii-
JUTE TIEPUMETP NPSIMOYTOIBHUKA, €CIIH €ro IJIOMaas paBHa 48.
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Homawnee 3a0anue 7

1. Haiinure p u g, ecnu Touka A(1;—-2) siBasieTcss BepIIMHON mapado-
JBl y=X"+px+g.
2. I[Mocrpotite rpaduku GyHKITHIA:

2 2

a) y=(x-1) (x-2)=(x-2) (x-1);
0) y= x|x| -1;
B) y:‘x2 —3x+2‘.
3. Pemnte rpadmuecku cuctemMy:

y=x" -1,

y+x=1.
4. JIBoe pabouux BMecCTe CHeNlalM 3a YeTbIpe JHA JBe TPETH Bceil

paboThl. 3a CKOJIBKO AHEH KaxKAbli pabodnii clenaeT OAWH BCIO padoTy,

€CIIM M3BECTHO, YTO MEPBOMY pabodeMy moTpedyeTcs sl STOTO Ha TSTh
JIHEW MEHbIIIE, YEM BTOPOMY.

5. IlycTe \/;—\/; =10. dokaxute, uto x —2y <200.

6. MoHO 7T Ha KieT4aToil Oymare HapHcOBaThb PaBHOCTOPOHHHIA
TPEYTOoJbHUK C BEPIIMHAMHU B y371ax?

3aHugarue 8.
IIromiasH MHOTOYTrOABHHKOB

3aoauu

1. Cropona pomba paBHa a, a OTHOLICHHWE AJHMH €ro JHaroHaieH
paBHo 3 : 4. HaiimuTe tutomans pomoa.

2. Tlokaxwure, KaKk MPOU3BOJBHBINA UETHIPEXYTOJBHUK MOXHO Tpe-
BpPaTUTh B PABHOBEIMKHI eMy TPEYTroJIbHHUK.

3. TloctpoiiTe mapajienorpaMM, paBHOBEJIUKHHA MO IUIOIIATU 3a-
JAHHOMY TPEYTOJBHHKY.

4. B npaBunsHOM mectuyroibauke ABCDEF Touka M — cepennHa
CD, Touka N — cepenuna DE. Otpe3ku AM n BN nepecekaroTcsi B TOUKe
L. Jlokaxkute, 4TO TUIOLIAb YeThIpeXyTroidbHuka LNDM paBHa mionaan
TpeyrojibHuka ABL .

5. Omnpenenute miouane TpeyroiabHuka ABC, ecnu U3BECTHO UYTO
AB=29, BC=25,u AC=6.
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6. Haiinure tutomanp TpeyroibHuka AB, ecmm AB=3, BC =17,
JUIMHA Meauanel BM =4.

7. JaH BBIMYKJIBIA 4eTHIPeXyTronabHUK. CepeArHbl €ro CTOPOH MO-
CJIeI0BaTEIbHO COCAUHEHBI OTpEe3KaMu. Bripasute miomanb noiy4yeHHo-
r0 YEThIPEXYrOJbHUKA Yepe3 IUI0MAAb JAHHOTO.

8. Hoxaxwure, 4TO IIIOMIAAbh IPABIIBHOTO BOCBMUYTOJIEHUKA PaBHA
MPOU3BENICHUIO €ro HauOomblied M HamMeHblner auaronaned. ([Ipa-
BHUJIBHBIM Ha3bIBA€TCS BBITYKJIbII MHOTOYTOJIBHUK, Y KOTOPOI'O BCE YIJIbI
P BEPIIUHAX PABHEI M BCE CTOPOHEI PaBHEI.)

9. B TpeyronbHHKE IBE BBHICOTHI HE MEHBILIE CTOPOH, Ha KOTOpPHIE
OHM onyIueHbl. Haiinure yrisl TpeyroJbHUKA.

10. TlepuMeTp IpaBUIIBHOTO MIECTUYTOJNBHUKA paBeH P. Berancnure
€ro oAb,

11. B tpaneuuu ABCD : AD u BC — ocuoBanusi, AC u BD —
JuaroHany, nepecexawoouyecs B Touke O . Jlokaxute, 4To S,z = Spps -

12. Ha croponax npsimoyronsauka ABCD co ctopoHaMu a u b BO
BHEIIIHIOI0 CTOPOHY MOCTPOEHBI PaBHOCTOPOHHUE TPEYTOIbHUKH ABM

BNC, CDK, ADL . Haiinute miowmaab yeTbipexyroibuuka MNKL .

Jomawmnee 3a0anue 8

1. JokaxuTe, 4TO IUIOLIAAb KBaJpaTa, MOCTPOCHHOTO Ha KaTeTe
PaBHOOEIPEHHOTO MPSMOYTOJBHOTO TPEYTOJIbHUKA BIBOE OOJBIIE TLIO-
I1a 1 KBaJpaTa, MOCTPOSHHOTO Ha BBICOTE, IPOBEACHHON K THIIOTEHY3E.

2. Pasgenure Tpamenuio OAHOW MpsIMOM Ha ABe (UTYpBI paBHOU
TUIOLIAAH.

3. Pemure ypaBHEHHE:

1-(2-(3—(...(1998 — (1999 — (2000 — x)))...))) = 1000.

4. W3BectHO, 4TO 9 KT MpHCOK cTosAT Aemenine 10 py6., a 10 kr Tex
e UpUcoK — oposke 11 py6. Ckonbko cTOUT 1 KT 3TUX UPHUCOK?

5. Bymaxnsrit npsimoyroabHUK ABCD CIOXHIN TakK, 9YTOOBI Bep-
muHbl 4 U C COBMECTHINCh, U MONYUYHWICS MATUYTOJbHUK. JloKaxure,
YTO IUIONIA/(b MSATUYTOIBHUKA MEHBIIE 3/4 TUIOM[au NPAMOYTOJIBHUKA.

6. B kBazmpar co cTOpoHOH a BIHCaH APYrod KBaipaT, BEpIIMHBEI
KOTOpOTO JENAT CTOPOHBI AJAHHOTO B OTHoIIeHuH 3 : 4. Halinure cTopo-
HY BIIICAaHHOTO KBajJpara.
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3anarue 9.
KBanpaTHbIEe ypaBHEHHS

1. Beiiensist ONHBIN KBaIpaT TpexwieHa, pelnTe YpaBHEeHU:
a) x* —8x-65=0;
6) x> +12x=35.
2. Pemute KBajpaTHbIe YpPaBHEHUS:
a) x* +8x—33=0; 6) x> —4|x|=45.
3. Pemute ypaBHeHUs:
(3+5x) _8-2x (x+3)(x+7) .
2 5 2 ’
5x—-1 3x-1 2
+ =—+x-1.
9 5 b

4. JlokaxxuTe, 4TO €CIM X, U X, — JAeHCTBUTEIbHbIE KOPHU ypaBHE-

a) 6x+

6)

ust x°+px+q=0,710 x>+ px+q=(x—x)(x—x,).
5. Ucnonp3ys 3anauy 4, cokpaTute Apodu

a’+6a-91 X’ +4x+3
a*+8a—105" X2 43x+2°
6. [Tocrpotite rpaduku QyHKIHI:
a) y=x"-2;
6) y=(x-2)";

B) y=x"—2x-4.
7. Pemmre rpaduuecky KBapaTHOE ypaBHEeHHE X° +x—2=0.
8. Pemute cucteMbl ypaBHEHUH:

2_ :8 _ 2:0
a) X y . y—x ,

6)
x—-y=2; Sx—y=6.

9. U3 nmyHkTa A oTmpaBmwica Mo TedeHuio mioT. Yepes 5 u 20 muH
BCE 3a HMM OTIpaBUIach MOTOpHAas JIOJKA, CKOPOCTb KOTOpOH Ha
12 xm/a Gonpwie ckopoctd miora. Jlomka norHama IUIOT, HPOIUIBIB
20 mun. Haliqute CKOpOCTH TUIOTA.

10. ITpu KakuX 3HAYEHUAX TApaMeTpa @, ypaBHeHHe x° +2x+a =0
HE UMEET JICUCTBUTEIBLHBIX KOPHEH?

11. Jokaxkure, uyto ecimm a+b+c=0 , TO KOpPHH ypaBHEHHS

ax’ +bx+c=0 pausl: x, =1 u x, =c/a.
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Homawmnee 3aoanue 9

1. Bblaensis MOTHBIN KBaApat, peliuTe ypaBHEHN:
a) x° +2x—48=0; 6) x’—x-20=0.
2x” +8x—90
2. Coxkparute apoosb: 32 3651105
3. Pemure ypaBHEHUS:
7 x+4 3x"-38
a) (x 4)(4x 3)+3 0; 0) x+1+2x—2 e

4. B tpeyronbuuke ABC: AB = AC, touka D nexut Ha BC, a Tou-
ka E nexut Ha AC, npuuem AE = AD u ZBAD =40°. Haiinure yron
CDE.

5. JlokaxuTe, 4TO MeauaHa TPEYTOJbHHUKA MEHBIIE ITOJYCYMMEI
CTOPOH, €€ 3aKITI0YAONINX, M OOJbIIIe Pa3HOCTH ATOH MOIYCYMMBI U T10-
JIOBUHBI CTOPOHBI, K KOTOPOU MPOBEIcHa MEIUaHa.

6. Karer mpsMoyromsHOTO TPEYroJbHHKA MEHbBIIE THIIOTEHY3hl Ha
10 u 6ompmre apyroro karera Ha 10. HalimuTe rumoTreHy3y 3TOTO Tpe-
YTOJNBHUKA.

3augarue 10.
YeTHOCTH

Tunuynvie cumyayuu: yepedoganue, pazouerue Ha napsl, YeMHOCMb

ECHI/I B CYMMC )%0) 058 paSHOCTI/I HCCKOJIBKUX LECJIBIX YHUCCJ]I HCUCTHBLIX
CJIaracMbIX YETHOS/HEYETHOE YHMCIIO, TO U BCS CyMMa WJIH Pa3HOCTb —
JeTHas/HeueTHasl.

3aoauu

1. MoHO JI1 Tak pa3MeHATh 25 pyo., uMes pyOJeBbie, Tpexpyole-
BbIe U NATHPYOJIEeBbIE KYMIOPHI, YTOOBI MOMy4riioch 10 kymrop?

2. Ha mnmockocTd pacrosiokeHO 9 1IeCTepeHOK, COCIUHEHHBIX B
KOJIbII0. MOTYT JIM BCE IIECTEPEHKH BPaIIaThCS OJHOBPEMEHHO?

3. CymecTByerT Ju 3aMKHYyTas JioMaHas (06e3 caMorepeceueHuii),
TepeceKaroas OKpy>XKHOCTs poBHO 2009 pa3?

4. VYauTka Moyi3eT MO IUIOCKOCTH C MOCTOSHHOM CKOPOCTHIO, MOBO-
paunBas Ha 90° kaxaeie 15 muH. Jlokakute, 9TO OHA MOYKET BEPHYTHCS B
UCXO/HYIO TOUKY TOJIBKO Yepe3 LIeJI0€ YHUCIIO YacoB.

5. MoxHO 11 A0CKY 5 X 5 3alO0JHUTH JOMUHOIIKamMu 2 X 17

6. Bmoinb 3ab0pa pactyt 8 KycToB ManuHbl. Yucio sirox Ha cocel-
HUX KyCTax OTJIMYaeTcsi Ha 1, MOXET JIn Ha BCEX KyCTax BMecTe OBITH
225 aroxn?

7. B kBagpate 5 x 5 ctodar uucina 1 u —1. Beruucnaunu Bce mpousse-
JIEHUS 3TUX YHCEN 10 CTPOKaM U 1Mo cTtojbuam. JlokaxuTe, 4To cymma
9THX AECATH YHCEN HE paBHA HYJIO.

8. Ilers kymun oburyro Terpams u3 96 TUCTOB W MPOHYMEPOBAT
cTpaHulbl yuciaamu ot 1 g0 192 mo mopsiaky. Xynuran Bacst BeipBain
25 nuctoB U cnoxkun 50 HalMCaHHBIX HAa HUX Yucesl. Mor JIn OH B cymMMe
noxy4yuTs yuciao 20007

9. Pa3sHOCTB ABYX LEJBIX YHCEN YMHOXXWJIN Ha HUX IPOU3BEICHHUE.
Mormno nu nomyuutbes yucio 20097

10. [JapnamMeHT COCTOMT M3 ABYX PaBHBIX IO YHCIECHHOCTH nanar. Ha
COBMECTHOM 3aCelaHUM MPUCYTCTBOBAJIM BCE, 1 HUKTO HE BO3ICpKaics
npu rojocoanuu. Korma Obuto 0OBSBICHO, YTO HEKOTOPOE pELICHHUE
OBLTO MPUHATO OONBLIMHCTBOM B 23 rojoca, OMIO3ULUS 3aKkpudana « ITo
oboman!». [Touemy?

11. IIpousBenenue 10 menbix yucen paBHo 1. Jlokaxute, 4To HX
CyMMa He paBHa HYJIIO.

12. Mosxet i mpsiMasi, He coZieprkaliias BEpILIMH 3aMKHyToH 11-3BeHHOMN
JIOMaHOH, IIepeceKaTh BCE €€ 3BEHbA?

Jlomawnee 3adanue 10

1. CexpeTHblli 00BEKT mIpeacTaBisieT coboit 100-yrompHUK, 00pa-
30BaHHBIA CTOPOHAMHU KOPUAOPOB. Kopumop MoXeT ObITh OCBEIIEH MU
3aTeMHeH. B KakIoil BepIMHE pacIiOIOKEH BBHIKIIOYATENlb, KOTOPBIH
MEHSET OCBEIICHHOCTH JIByX IPIJIEKANNX KOPHIOPOB Ha IPOTHUBOIIO-
noxHele. BHadane Bech 00beKT 3aTeMHeH. CTOPOXK HaXOJUTCS B OJHOM
Y3 BEPIIVH, U XOUYET, IEPEKII0Yasi CBET U JIBUTasCh TOJIBKO O OCBEIICH-
HBIM KOpHIOpaM, nepeiita B 50 1Mo cueTy BepIIMHY W CHOBA 3aT€MHHUTh
00BEKT. MOKET JIM OH 3TO clenarhb?

2. B psn Bemmcansl uncna oT 1 go 10, MOXHO JU MEXKIY HUMU
PACCTaBUTh 3HAKU «+» U «—» TaK, 4TOObI 3HAYCHHUE TOJIYUYCHHOI'O BhIpa-
sxenwust Opu10 07?

3. MOoXHO JIM TOKPHITh IIAXMaTHYIO JOCKY JOMHHOIIKamMu 1 x 2
TaK, 4TOOBI MyCTHIMHU OCTanuCh kineTku Al u H8?

4. Jloxaxwure,aro eciii a+b+c=0 (a#0), 10 ab+bc+ac<0.
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5. Tlo gopore uayt aBa typucta. OQuH U3 HUX JENaeT IIard Ha
10 % xopoue, HO Ha 10 % yamie, yem apyroi. Kto u3 Typucros uaer Obl-
cTpee U moueMy?

6. JlokaxuTe, 4YTO €CIIM AUArOHAIH YeThIpexyroisHuka A BCD B3a-

VIMHO TIepIIeHANKYNSpHBI, To AD> + BC* = AB> + CD” .

3anarue 11.

TexkcTOoBBIEC 3ama4H.

3amayHn Ha ABHIKEHHE H paboTy.
3amayu Ha IPOLEHTHI

1. MOTOIMKINCT OCTAHOBUJICA JJIS 3alpaBKU TOPIOYUM Ha 12 MuH.
[Mocne sToro, yBenuunuB CKOPOCTh Ha 15 KM/4, OH HaBepCTal MOTEPSHHOE
BpeMs, IpoexaB B LeJIoM paccTtosiHue B 60 kM. C Kakoll CKOPOCThIO OH
JBUTAJICS IIOCJIE OCTAHOBKH?

2. 3a BpeMms IpOCYULIKH BIaXKHOCTb 3€pHa CHU3MIach ¢ 23 mo 12 %.
Ha ckonbko ymenbmmmack ero macca?

3. OnuH pabounii MOKET BBHITIOTHUTH paboTy 3a 4 4, a Ipyroi — 3a
6 4. CKOJNBKO JIOJDKEH paboTarh TpeTHil padouMii, 4TOOBI CHENaTh 3Ty
paboTy, eciu ero MpOU3BOAUTENBHOCTh PaBHA CPEIHEH MPON3BOANUTENb-
HOCTH NEPBBIX IBYX?

4. Tpu NMHPOXKKA CTOAT CTOJILKO K€, CKOJIBKO 2 OyOnuKa u 2 KOH-
¢detbl BMecTe, a 4 KOHQETHI CTOAT CTOJIBKO XK€, CKOJIBKO 5 OyOIHMKOB.
CKOJIBKO THPO’KKOB CTOHUT CTOJIBKO K€, CKOJIBKO CTOAT 3 OyOusmka?

5. AHTUKBapHbI MarasvH, KyIOuB JIBa TMpeaMeTa Ha CyMMY
360 py6., mponan ux, noixydus 25 % mpuObuH. 3a CKOIBKO pyOmeit Obut
MPOAaH KXl MpeMeT, ecli Ha MepBblii Obuia HaneHka 50 %, a Ha
BTOpO — 12,5 %?

6. Benocumeauct mpoe3xkaer 5 KM IpH MOIMyTHOM BeTpe 3a 20 MuH,
a MpU BCTPEYHOM (TOM ke cuiibl) — 3a 1 4. 3a CKOJIBKO BPEMEHH OH IPO-
eneT 5 KM B 0e3BETPEHHYIO MOToay?

Jlomawnee 3a0anue 11

1. W3 nyHKTOB A U B OJHOBPEMEHHO HABCTPEUy IPYT APYTY BbI-
eXanyu BeJOCHNeIUCT W aBToMoOmib. VX BcTpeya mpowusomia uepes
45 MuH, a B yHKT B BEJIOCUTIEANUCT MPHOBLUT HA 2 U MO3XKe, YeM aBTOMO-
Oounb B myHKT A. CKOJBKO BPEMEHHU MOHAJ00MIIOCH BEIOCHIICAUCTY Ha
BCIO Topory oT 4 1o B?

2. Y Bianenblia CaJoBOr0 y4acTka ObUIO 2 JOCKH, IPUYEM IepBas
ObuTa Ha 2 M anuHHEe BTopoid. [locie Toro kak OH OTIWIIMI OT KaXKIOH
JIOCKH TI0 KYCKY JUIMHOM 3 M, TiepBas J0CKa cTaja B 2 pa3a JJIMHHEe BTO-
poil. Haiiinre nepBoHaYanbHYIO JUIMHY KaKJ0UM TOCKU.

3. U3 nonyuyeHHOW mapTuu s0JIOK B Mara3uHe B MEPBBIN JICHb pac-
mpoganu 30 % ot maptum, a Bo Bropoit — 40 % ocratka. Ilocie atoro
emie 210 kr 6510k ocTanuCh HepacnpoaaHHBEIMU. CKOJIBKO sIOJIOK OBLIO B
caMoM Hauaje?

4. Tloe3n, nBUTAACH C IOCTOSITHHON CKOPOCTHIO, TIPOEXal MUMO Jie-
JKypHOH 110 TIepee3ny 3a 45 ¢. ABTOMOOWIb, KOTOPBIA €Xajl ¢ IMOCTOSH-
HOW cKopocThio 90 KM/4 HaBCTpedy MOe3Ay MO IIOCce, MapalieIbHOMY
JKeJne3Ho mopore, MuHOBal noe3n 3a 20 c. Onpenenure CKOpoCcTh IBU-
KEHHS TT0e3/1a.

5. B merckoMm cajy Ha Ipa3JHHUK COOPANNCH KYITUTh KOH(ET OIHOTO
copta Ha cymmy 540 py0. OgHako TakuxX KoH(ET He ObLIO, TOATOMY KY-
A Ha 2 KT OoJblle KOH(ET APYroro copra, KAJIOrpaMM KOTOPHIX Ha
4 py6. nemesine. [Ipu sTom notpatmnu Ha 20 py0. MEHbIIE, YeM TIIaHU-
poBaiiu. CKOJIbKO KOH(PET 3aKyIMUIH HA MPA3THUK?

6. Ywucno 20a03b, toe a u b — mudpsel, nenurcs Ha 36. Haiiqute Bce
TaKye YnCIa.

3auarue 12.
Teopema Paseca. [IomobHe TpeyroAbHHKOB

1. Pa3znenuTe naHHBINA OTPE30K HA 5 paBHBIX YacTeil.

2. Baytpu yrna ABC 3anana touka M. .IlpoBemute yepe3 ToUky M
MpSIMYI0 TakMM 00pa3oM, 4TOOBI ee OTPe30K, OTCeKaeMbIil CTOPOHAMHU
yria, Aeauicst TOUKoil M B oTHomieHuu 1 : 5.

3. lokaxuTe, 94TO CEPEqMHBI CTOPOH BHITYKJIOTO YeTHIPEXyTOIbHUKA
CIIy’KaT BepIIMHAMH TapajuiesorpaMma, CTOPOHBI KOTOPOTO Mapajuieib-
HBI IMArOHAJISIM YEThIPEXYTONbHUKA U PABHBI TOJIOBUHAM STHUX JUATOHAIICH.

4. JlokaxuTe, 4TO €CIM OTPE3KH, COSAMHSIONINE CEPEeIUHbl MPOTH-
BOTIOJIOXKHBIX CTOPOH HYETHIPEXYTOJbHHUKA, MEPHNEHANKYISIPHBL, TO €ro
JTMarOHaIN PaBHBIL

5. [lepumeTtp TpeyronsHuKa paBeH P. Haiinure nepumerp Tpeyroib-
HUKa, BEPIIMHAMH KOTOPOTO SBISIOTCS CEPEeIUHBI CTOPOH JaHHOTO Tpe-
YTOJIBHUKA.

6. Jlokaxxute, YTO OTHOIICHHE JIIOOBIX CXOJCTBECHHBIX JIMHEHHBIX
AIIEMEHTOB JIBYX TIOAO0HBIX TPEYTOJIBHUKOB paBHO KO (HUIMEHTY TIOTO0HS.
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7. JlokaxuTe, 4TO NpsMas, COEIUHAIOIIAsA TOYKY NEPECEUEHUs ua-
TOHAJIEH TpanelMu ¢ TOYKOM IepecedeHHsi ee OOKOBBIX CTOPOH, JENUT
OCHOBAHHMS TPAIELMH HOIOJIaM.

8. B tpeyronbuuke ABC nposenensl BeicoThl A4 u CC, (A4;; C, —

OCHOBaHUs BbICOT). Jlokaxkute, 4TO TpeyroiabHUK A BC, mogobeH Tpe-

yronsHuKy ABC.

9. B tpeyrompanke ABC Ha ctopone AC B3ara Touka M Tak, 4TO
ZABM = ZACB . U3BectHo Takxke, uro AM =1; MC =3 . Haiigure
JUIMHY CTOPOHBI AB.

10. InaroHans Tpaneuuu JAEUT €€ Ha 1Ba MOJOOHBIX MEXIy cO00H
TpeyronbHuKa. OTHOIIEHHE OOKOBBIX CTOPOH Tpamenuu paBHO 2. Haii-
JUTE OTHOIIEHHWE OCHOBAHWN TpaIleIiu.

11. B tpeyronsauke ABC nposenensl Meauana BD u OuccekTpuca
AE, xoropble nepecekaroTcss B Touke K. Ilpsmas, mpoxonsmas depes
BepmmHy C ¥ TOUKy K, TlepecekaeT CTOpoHy AB B Touke 7. Haitmure
TUTHHBI 0Tpe3KoB AT u TB, ecnu U3BECTHO, UTO JJIMHA CTOPOHBI AB paBHa
¢, a qmHa cTopoHbl AC paBHa b.

JHomawmnee 3a0anue 12

1. OcHoBanusi Tpameuuu paBHbl 4 u 3, a OOKOBBIE CTOPOHBI IPHU
NPOIOJDKEHUH TEPeCceKaroTcs Mo NpAMbIM yriioMm. Haiinurte mimny oT-
pe3Ka, COSAMHSIOIIEr0 CepeIUHbl OCHOBAaHUHN TpareLyH.

2. Ha nmponomxenun croponsl AC tpeyronbauka ABC 3a Touky C
B3daTa Touka D Tak, uro /BDA=/ABC . W3BectHO, uTO0 AB =3 ;
DC =8. Haitnute AC.

3. TpeyroibHUK W BIHCAaHHBII B HEr0 poMO MMEIOT OOLIHMH YTOI
OTHOIIIEHHE CTOPOH TPEYTOJIBHHUKA, 00Pa3yIoIMMX 3TOT YTOJI, PaBHO k .
Hatigure oTHOIIEHHUE MJIOMIAIeH TPEYTOJbHUKA H poMOa.

4. B tpeyronsuuke ABC, IIMHBI CTOPOH KOTOPOTO d, b U ¢, IpoBe-
nena mapamiensHo AC npsmast MN tak, uto AM = BN . Onpenenure -
Hy oTpeska MN.

5. W3 A4 B B Beimen neuniexod. CroycTs Kakoe-TO BpeMs U3 A Bcien
nemexony Bblexan Benocunenuct. IIpoexas 1 4, oH JmorHan memexoza,
cpa3y HOBEpHYJ Hazal, mpuexan B A, cpa3y moexan B B u npuObu1 Tyaa
OIHOBpEMEHHO ¢ menrexonoM . [lemexox Ha myTh oT 4 10 B motparun
6 4. Bo CKOJIBKO pa3 cKOpOCTh BEJIOCHIIEANCTA OOIBIIIE CKOPOCTH TIerexona’?

6. PaccraBpre 3HakM MOIyNst Tak, 4TOOBI paBeHCTBO 1—2—4—8—
—16 =19 crano BepHbIM.
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3anaruel3.
Teopema BueTa

1. JIokauTe, 4TO €CTTM X, M X, — KOPHM ypaBHeHus x° +px+g=0,

X +Xx,=-p,
XXy, = 8
yTBepkAeHue, o0paTHOe Teopeme Buera.
Ecmn x, u X, TakoBel, 41O X, +X, =—p U XX, =g , TO 3TH 4YUCIa
ABJIAIOTCS KOPHAMH ypaBHEHUs X + px+g =0.
2. Pemmre ycTHO ypaBHEHUS:
a) X’ —6x+8=0;
6) x’+2x-24=0.
3.Haiizure kBaspaTHOE ypaBHEHHE, KOPHSAMH KOTOPOTO SIBIISIFOTCS
qucia:

a) x, =—1un x, =2008; 0) x,=-2wux,=-9.
4. He pemast ypaBHEHUI, onpeAeauTe 3HAKH UX KOPHEH:
a) x° —4x+1=0; 6) x> —3x=2.

5. Haligute cymMMy KBaApaTOB KOPHEW ypaBHEHHUH, HE pellas ypas-
HEHUI:

a) X’ +7x-11=0; 6) x> +5x—6=0.
6. He BbruMcinisas kKopHel ypaBHEHUN, HAWAUTE 3HAUCHUSI BBIPAXKCHUM
1 1 .
— 4+ — U1 ypaBHEHUI:
XX
a) X’ —6x+8=0; 6) 5x* —4x—12=0.
7. Myctb x, u x, kKopHu ypaHenus 2x° —7x—3=0 . CocTaBbTe
KBaJpaTHbIC YpaBHEHUS, KOPHSIMH KOTOPBIX SIBISIOTCS YHCTIa:
1 1
a) x,—2ux,-2; 0) x, +—u x,+—.
X, X
8. Ilpn Kakux 3HAYEHUIX MapameTpa k Mpou3BeleHHEe KOPHEH KBas-
paTHOTO ypaBHeHMs x° + 3x + (k2 ~ Tk + 12) =0 paBHO HyJII0?

9. Haiinute cymmy KBazipaToB BCeX KOpHEH ypaBHEHHS
x’ —3|x|+1=0.

10. TIpy KaKuX 3HAYEHHAX MAapaMeTpa ¢ ypaBHeHHe 5x° —4x+c=0:
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a) UMeeT pa3INyYHbIC JCHCTBUTEIBHBIC KOPHH;
0) uMeeT OJIMH KOPEHb;
B) HE MMEeT KOpHEH.

Jlomawnee 3adanue 13

1.CocTaBbTe KBapaTHOE YPAaBHEHUE C 3aJaHHBIMH 3HAYCHUSIMH €T0
KOpHEM:
8 -8
a)8wu3; 0) ——m—.
3 3
2. He BbIYMCIISsA KOPHEW YpaBHEHUH

. 1 1
a) 3x° +8x—1=0 HaiinuTe 3HaYeHHE BHIPAKEHHS —+

2 ;
T
2

6) 2x’ —5x +1=0 HaiiauTe 3HAYEHUE BBIPAKEHHUS X; + X, .

3. B ypaBHenun x° —4x+a =0 cymMMa KBaJIpaToB €ro KopHeii pas-
Ha 16. Hatiqure a.

4. Haitnute nBy3HA4YHOE YHUCIO, 3HAs, YTO YHUCJIO €r0 €AUHUIl Ha 2
Oonble YHcia AECATKOB, a MPOM3BEAECHHE UCKOMOTO YHCIIa Ha CyMMY
ero mudp pasuo 280.

5. B tpeyronsauke ABC nposeneHa Ouccexkrpuca BB, . Ilycts M —

TOYKa IUIOCKOCTH Takas, 4yTo MB, mepecekaeT cTtopoHy BC B Touke K.
UzsectHo, uro BM =AB, u AMBB, =/BB A . Jlokaxure, 4TO
BK = KB, .

6. Haitnure nocneanioro nuugppy uucaa 20072 .

3amanuels.
YucaoBbIe HEpaBEHCTBA

OnpeneneHne YUCIOBOTO HEPABCHCTBA!

qucy0 a Ooblne yncna b wim a > b, ecna a—b >0,
YHCJIO @ MeHbIIe yncna b i a<b,ecimm a—b<0.
CBoiicTBa YHCIIOBBIX HEPABEHCTB:

1) ecnu a>bub>ctToa>c;

2) ecmu a>buceR 10 a+c>b+c;

3) ecmu a>b u ¢>0 10 ac>bc;

4) ectu a>b u ¢<0 10 ac<bc;
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5) ecnu a>buc>d 10 a+c>b+d;

6) ecnmu a>b>0wu c>d >0 10 ac>bd ;

7) ecmu a>b>0uneN 10 a" >b" (B cllydae HEUETHOIO 71 yC-
noBue b > 0 U30BITOYHO).

1. JlokaxxuTe, 9TO

a) (a+1)(a+2)(a+3)(a+6)>96a%;6) (a>~b*) 2 4ab(a—b)’;

B) a’ —ab+b*20.

2. lokaxwuTe, 4T0 ecnua > b, 10

a) a’ —b>>a’b—ab’; 6) a’ —b’>a*b—ab*.
a+b

3. Jokaxwure, uyro ecimu a >0, h>0, ToO >+/ab , npuuem pa-

BCHCTBO OOCTHUIacCTCs TOraa M TOJIBKO TOraa, Koraa a = b.
4, Haﬁ,Z[I/ITe HAaUMCHBIICEC 3HAYCHHUC BBIPAXKCHUA X+ ), €CIIH H3-

BECTHO, 4TO xy =9 u x>0.
. x
5. Haiigure HanOoIbIee 3HAUCHUE BRIPKCHIIS Tora’ ecm x > 0.
+x

6. JlokaxuTe HEpaBeHCTBO: a° +b° +c” > ab+ac+bc.
7. Pemnte HEpaBeHCTBA!

a) x—(5-2x)>3; g 2Ll 37Xy,
5 3

B) 4 >0.

3x-7
8. Hatinure HanbopIee 1enoe x , yAOBISTBOPSIIOIICe HEPABEHCTBY:
3x-2 5x-1

- >1.
4 3

9. Pemnre crucTeMbl HEPABEHCTB:
3(x-1)—-2(2-3x)>5x-3,

0) 18x—-3(2x+5)<2(x-17),
3(x—1)—2(2—3x)> S5x 3.

10. Jokaxkure, YTO TpH a>b KakKIO0C W3 HEPABEHCTB

2x—-6>0,
a
4x-20<0;

(x—a)(x—b)<0; rd <0; x=b <0 paBHOCWIBHO JBOMHOMY Hepa-
x_

xX—a
BEHCTBY a < x<b.
11. Pemmute HepaBeHCTBA:
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x—=5

a) (3—x)(2x—5)>0; 0)

x_
B) x’—8x+7>0.

Jomawnee 3a0anue 14
1. JIokaXuTe, 4TO CyMMa JBYX B3aUMHO OOPaTHBIX MOJOKHUTEIbHBIX

qucell, He MCHBIIIE, YeM 2.
2. Jlokaxxute HEpaBEHCTBA:

a) a’—b' >3ab(a-b), a2b; 6) 9a® —30]a|+25>0.
3. Pewute HepaBeHCTBA:
a) x—_3>M+5(6—2x)+14;

2
6) 3+2x—x<0;

B) £>5+2\/5.

46 -10

4. MoxHO 1 pa3OuTh Bce HaTypajbHble uucia oT 1 mo 21 Ha He-
CKOJIBKO TPYTII, B KQXI0W M3 KOTOPBIX HANOOJIbIIIEe YHCIO PABHO CyMMe
BCEX OCTAJHHBIX?

5. JlokaxkuTte, 4TO B MPSAMOYTOJILHOM TPEYTOJbHHUKE, OAUH U3 YTIIOB
KoToporo paBeH 30°, OTpe30K MEePIEHANKYIIAPA, MPOBEICHHOTO K Cepe-
JUHE TUTIOTEHY3BI 0 MEPEeceUeHnsl C KaTeTOM U JISKAIero BHYTPH Tpe-
YTOJIBHUKA, B 3 pa3a MEHbIIe OOJbIIEro KaTeTa.

6. Beruucnure cymmy:

1 1 1 1 1 1 1 1 1

+ + + + + + + + .
1*2 2%3 3*x4 4x*5 5%6 67 7T7*8 8*9 9x%]10

3augrue 15.
MaTeMaTH4YECKHE HI'DbI

Tunuunvle cumyayuu. 4emHocnib, CUMMENIPUAL, oenumocmo

Bo Bcex urpax npezmnosaraercs, 4To UCPArOT ABOE, XOIbI JENa0TCs
0 OYepeln, ITPOKU HE MOTYT MPOITYCTHTh XOJ.

OTBEeTHTH HAJO BCETJAa HA OJHWH M TOT e BOIPOC — KTO MOOEKIaeT:
HaYMHAIOMIMHN (TIepBBIN) WM ero mapTHep (BTopoii)? Bompoc moxker
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OBITH CHOPMYIHPOBAH HEMHOTO MO-IPYTOMY — KTO U3 HUTPOKOB BJaJeeT
BBIUTPBIIIHON cTparerueit? HeoOxoaumo omrcaTh ee 1 000CHOBATE.

1. YeroB muImeT Ha JOCKE OJIHO Ienoe 4uuciio, a HederoB —
npyroe. Eciu ux mpousBeneHHEe YE€THO, TO MOOEIUTEIEM OOBSIBIIS-
ercs YeroB, eciau — HedeTHO, To HedueToB. MoxeT 1M OMH M3 HUX
UTPaTh TaK, 9TOOBI HEIMIPEMEHHO BEIUTPATH?

2. JIBoe mo ouepenu JOMArOT MIOKONAAKYy 6 x8 monek. 3a xox pas-
pemraeTcsi crenarh NPSIMOJIMHEHHBIH paziioM JI000TO M3 KYyCKOB B0
yriryonenust. [IpourpeiBaeT TOT, KTO HE CMOXKET cienath Xoa. KTo Bewr-
pBIBAaET IpHU MPaBUIBHON UTpe?

3. HNmeercs nBe Kyuyku KaMHed — o 11 B kaxxaoi. 3a xof pa3perua-
eTCsl B3STHh JIFOO0E KONMYECTBO KaMHEHW, HO TONBKO M3 OJAHON KyUKH.
[IpourpeiBaer TOT, KOMy Hedero Opatb. KTO M3 MUTPOKOB BBIMTPHIBACT
[pU OpaBUIBHON Urpe?

4. JIBoe mo ouepeau KJIaayT MOHEThl Ha KPYIJIbIA CTOJI, MpUYEM
TaK, 4TOOBl OHM HE HAKJIAJBIBAIUCH APYT Ha npyra. [IpourpsiBaeT TOT,
KTO HE MOXeT ciaenarb XoA. KTo U3 mapTHEpOB BBIMTPHIBAET IMpH Ipa-
BHJIBHOH Urpe?

5. Yucna ot 1 go 20 BeIIHMCaHBI B CTPOUKy. Mrpoku mo oyepenu
paccTaBIAIOT MEXy HUMHM IUTIOCHI U MUHYCHI. [locie Toro, kak Bce Mec-
Ta 3aIlOJIHEHBI, TTOICYNTHIBACTCS Pe3ybTaT. ECIiu OH YeTeH, TO BBIUTPHI-
BaeT MEPBbIN UTPOK, €CIIU HEUETEH, TO BTOPOH. KTO M3 UTPOKOB BHIMTPHI-
BaeT MpH MPaBUIHHOMN Urpe?

6. Hmeercs Tpu Kyuyku KamHe: B mepBoi — 10, Bo Bropoii — 15, B
TpeTheit — 20. 3a X0 pa3pemraercs pa3OonuTh JIFOOYI0 KyUKy Ha TBE MCHbB-
IMe; MPOUTPBIBaeT TOT, KTO HE CMOXET cjenaTh xo4. KTo u3 urpokos
BBIUTPBIBAET NPHU MPAaBUIBHOMN Urpe?

7. JIBOe 1O ouYepeau CTABAT CIOHOB B KIETKH IMAXMAaTHOH JJOCKH
TaK, 9T00BI CJIOHBI HE OWIH IpyT ApyTa. LIBeT cJI0HOB 3HAUEHUS HE UMe-
eT. [IpourpeiBaer TOT, KTO HE CMOXKET cenaTh Xoi. KTo u3 urpokos BbI-
WUrPBIBAET IIPU NMPaBUIBHOU Urpe?

8. Mlana kneruatast nocka 10x10. 3a xonx paspemraercss MOKPHITH
MOOBIE JIBE COCEIHUE KIIETKH JOMHHOIIKOW (NPSIMOYTOJBHUKOM 1x2 )
TaK, YTOOBI JOMHUHOIIKN HE MEPEeKPHIBAINCH. lIpoWrpeIBaeT TOT, KTO HE
CMOXeT caenarbh xolA. KTo M3 WIpOKOB BBIMTPHIBAET NpU NMPABHIBHOM
urpe?
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Jlomawnee 3adanue 15

1. Mopckas Boma conepxut 5 % comu (1o Becy). CKONBKO KHJIO-
TPaMMOB TIPECHOH BOABI HamO M00aBUTH K 60 KT MOPCKOW BOIBI, YTOOBI
coJiep KaHue COJIM B TIOJMYyYEHHOM Bosme coctaBwmiio 4 %?

2. Omnpenenute, Kakue TU(PHI COOTBETCTBYIOT KAXKIOH U3 OYKB:

CYMKA + CYMKA = BAT'AXK.

3. Mexnay nyHkTamMu 4 u B TposIokKeHbl 2 KaHaja ¢ napajuleIbHbI-
mu Oeperamu. [locTpoiiTe uepe3 KaHaJ bl MOCTHI, 4YTOOBI JOpora oT A K B
ObLTa KpaTJanIIIeH.

4. PasnoxuTe Ha MHOKUTEIH MHOTOWIEH X° —7X + 6.

5. Kaxnmad cTopoHa 1 Kakaash [UaroHajiab BBIIYKIOTO MIECTUYTOJIb-
HUKa OKpallleHa B CUHMM WJIM KpacHbIM 1BeT. JloKakuTe, 4TO HalgeTcs
TPEYTOJIbHUK C BEPIIMHAMH B BEPIIMHAX 3TOTO IIECTUYTOJbHHKA, BCE
CTOPOHBI KOTOPOTO UMEIOT OJIMH LIBET.

6. B BocbMOM Kilacce y4aTcsi COpOK uenoBek. Kaxkaplii U3 HUX U3y-
JaeT He MEHEe OJHOTO W3 S3BIKOB: aHTIMHCKWN, HEMEIKWH wim ¢paH-
y3ckuii. M3 Beero kimacca 34 denoBeka U3y4aroT XOTs Obl OJTUH U3 ABYX
SI3BIKOB: aHIVIMICKUN M HEMELIKHM; 25 YeJIOBEK — XOTA Obl OJUH U3 SI3bI-
KOB: HEMEIIKUH U (DpaHITy3CKHiA; 6 JEIOBEK M3yJarOT TOJHKO HEMEITKHM.
CKOJIBKO YeJIOBEK U3y4aroT KaX/IbIi U3 A3BIKOB?

3augarue 16.
3amMedyaTeAbBHBIE OTPE3KH H TOYKH B TPEYrOABHHKE

buccexmpucol, meduanvl, cpedunHvle nepneHOUKYIapbl,
8bICOMbBL MPEY2ONbHUKA

3aoauu

1. JokaxuTe, 4TO OUCCEKTPUCHI TPEYTOJbHHKA MEPECEKalOTCs B
OJIHOM TOYKE — IICHTPE BIIUCAHHON OKPYKHOCTH.

2. JloxaxwuTe, 9TO OWCCEKTpHCA YIJIa B TPEYTOJbHUKE NENUT IPO-
THUBOJIEKAILYI0 CTOPOHY Ha YacTH, NPONOPLMOHAIBHBIE MPUIICKAILIUM K
JAHHOMY YTy CTOpPOHaM.

3. CpenuHHBIE MEPIEHANKYISPHI B TPEYTOJIbHHUKE ITEPECEKAIOTCS B
OJHOM TOYKE — LIEHTPE ONMMCAHHOU OKPYXHOCTH. JlOKaXuTe 3TO.

4. JlokaxxuTe, 4TO BBICOTHI TPEYTOJbHUKA MEPECEKAIOTCS B OJHOMN
TOYKE. JTa TOYKA HA3BIBAECTCS OPTOLEHTPOM TPEYTOJIbHUKA.
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5. Joxaxute, 4TO TPEYroJbHUK, OTCEKaeMBId OT 3aJlaHHOTO Tpe-
YTOJIBHUKA OTPE3KOM, COSAMHSIOIIMM OCHOBAHUs JIBYX BBICOT, MO00EH
HUCXOJHOMY TPEYTOJIbHUKY.

6. B mapamienorpamMMe npoBeeHbl OMCCEKTPHUCHI BHYTPEHHUX YT-
JIOB, TiEpecekaroumxcs B Toukax P, £, M nu K coOTBETCTBEHHO. JloKaxu-
te, uTo PEMK — IpsSIMOYTOJIbHUK.

7. Menuna, mpoBeAcHHAS K THUIOTCHY3€ MPSMOYTOJIBLHOTO Tpe-
YTOJbHUKA, paBHA /1 U JACIUT MPsMOM yron B oTHomeHuu 1 : 2. Haiinure
YIJIBI U CTOPOHBI TPEYTOJIbHUKA.

8. Jlokaxkwrte, 9TO B IPSIMOYTOIHLHOM TPEYTONBHHUKE OHCCEKTPHCA
MPSIMOTO YTJIa JCIUT MOMOoJaM yroJl MEXAY MEIUaHOW U BBICOTOH, Mpo-
BEJICHHBIMH K THIIOTEHY3€.

Jlomawnee 3adanue 16

1. B memxke nexut 101 xordera. J[Boe mo ouepeau 6epyT U3 Mel-
ka oT oxHO# 10 10 koH(er. Korna Bce kKoH(pETH pa3oOpaHbl, MOACIUTHI-
BAIOT B3ATOE KoimuecTBO KOoH(peT. Ecnu 3TH umcia B3aMMHO MPOCTHI —
BBIUTPHIBACT MEPBBIA UTPOK, B IPOTUBHOM CIyuae BLIUTPBHIBACT BTOPO.
Kto nmoGexxnaer B JaHHO UTpe, TIEPBBIA UTPOK T BTOPOI?

2. W3 yamku kode B JamKy ¢ MOJIOKOM TIEPEIHITH JIOXKKY Kode, 3a-
TEM TaKyIO K€ JIO)KKY CMecHu mepenwin oOpatHo. Hero Oosbliie: MojoKa
B Ko(he M Koe B Yallke ¢ MOJIOKOM?

3. Hailinute HauMeHblllee HATypaJlbHOE YMCIIO, KOTOPOE MpH Jerie-
HuM Ha 17 umeet octarok 15, npu nenennu Ha 18 nmeet octarok 16, mpu
neneHud Ha 19 umeet octatok 17.

4. JlBa 4eyoBeKa MMUIIYT MO OYEPEIH HA TOCKE HATypaIbHbIC YUCIIA,
He TpeBocxomsmme 7. BeMrpsiBaeT TOT, Mmocie xo/la KOTOPOTO cyMMma
BCEX 4YMCeNl, HAMMCAHHBIX Ha Jocke, nenutca Ha 87. KTo rapantupoBan-
HO MOXET BBIUIPaTh — HAUMHAIOIIMM, WK ero npoTuBHUK? Kakoil crpa-
TErWH OH JOJKEH TPUIePKUBATHC?

5. B tpeyronsauke 4BC npsamasi, IpoxXoasias 4Yepe3 BeplnHy A u
Jensiias MeAuaHy B OTHOIICHUHU 1 : 2, cuuTasi OT BEpIIUHBI, IepeceKaeT
cropony BC B Touke K. Haiimure oTHOIEHNE TIOMAACH TPEyTOILHUKOB
ABK n ABC.

6. IlocTpoliTe TpeyroJbHUK MO 3aJaHHBIM JJTUHAM ABYX €ro CTOPOH
1 OMCCEKTpHCEe yTia MEXIy HAMHU.
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3augarue 17.
MHOKeCTBO TOYE€K Ha KOOPAHMHATHOH IIAOCKOCTH

MHoecTBa TOUEK Ha KOOPAMHATHOMW IMIIOCKOCTH YacToO 3a/Ial0T MX
XapaKTEePUCTUYECKUMU CBOMCTBAMU.

3aoauu

1. M3006pa3ure MHOXKECTBO TOYCK KOOPIWHATHOM TUIOCKOCTH, pac-
CTOSIHHE OT KOTOPBIX JI0 MPSIMO# [ HE IPEBOCXOANT d.

2. N300pa3ute MHOXKECTBA TOYCK KOOPIUHATHOM IIOCKOCTH, KOOP-
JUHATHI KOTOPBIX YIOBIETBOPSIOT YCIOBHSAM:

a) X+’ =1;

6) x*+y° <1;

B) X+ > >1.

3. OnuimuTe MHOXECTBA TOYEK KOOPAMHATHON IuIockocTH (x, y) ,
KOOPAMHATHI KOTOPBIX YAOBJIETBOPSIOT YCIOBUSAM:

a) y=3x+2;

6) (x—4) +(y-1)" <36

B) y<Xx° —6x+1;

r) |y|>|x+l| .

4. Yem oTnuyaroTcs ApYr OT ApPyra MHOXKECTBa, 3aJjaBaeMble Hepa-
BeHCTBaMM: Yy < X" —6x+1 1 y < x> —6x+1?

5. KakuM ypaBHEHMEM 3ajlaeTcsi TpaHWIla MHOXECTBa TOouek M (x, y) ,
JUTSI KOOPAWHAT KOTOPBIX: | y| <4x-27?

6. M300pa3uTe MHOXECTBO TOUYEK KOOPAWHATHOW IIIIOCKOCTH, IS
KOOpJIHMHAT KOTOPBIX:
x> +y* <09,
y<—x.
7. Onpenenute, KaKUe MHOXKECTBA TOUEK OIMPENEISIOTCS COOTHOIIIEe-
HUSIMU:

*r_Y. x| +x=]y]+y.

5 T )
[+ 1y

=1y
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8. Onpenenure, Kakoe MHOKECTBO TOYEK HA KOOPJAMHATHOMH TIIOCKO-
CTH 3a1aeTCsl ypaBHEHHEM X~ + )° =4x+4y .

9. TIlokaxuTe MTPUXOBKOM MHOMXKECTBA TOYEK KOOPJWHATHOM IIIOC-
KOCTH, 33J]JaBaEMbIX CHCTEMaMHU HEPABEHCTB:

+y<6

R x| <2, x*+y* <9,
a) <2x+2y=>7, 0) B ,

3 0; Iy <3 x*+y* > 1,69.

10. OmpenenuTs, Tae Ha KOOPAMHATHOW IIJIOCKOCTH PaCIOJIOKEHBI
TOYKH, KOOPpANHATHI KOTOPBIX YAOBJICTBOPAIOT HCPABCHCTBAM:

a) xy=>0;

6) (x=2)(y=3)20;

B) (x+) l+l >0.
Xy

Jlomawnue 3adanue 17

1. Bo ckonbko pa3 yBETHMYUTCS ABY3HAYHOE YHCIO, €CIH CIIpaBa K
HEMY TIPHUIIHCATh TaKOE K€ IBYy3HAYHOE YUCIIO?

2. VdeHuK Kymwi mopTdens, aBTOpydKy W KHUTY. Ecim Ovl mopT-
(benb cTOMII B ISATH pa3 JelieBye, aBTOpydKa B JBa pasa JIelIeBie, a KHU-
ra B JBa C IOJOBUHOW pa3a JelieBie, TO BCS MOKYIKa CTOMJIa OBl
200 py6. Ecim 6w mopTdens cTowi B ABa pasa JCIIeBle, aBTOPydYKa B
YeThIpe pas3a JelleBje, a KHUra B TPH pa3a JEIIeBlie, TO BCS MOKYyINKa
cromna Ov1 300 py6. CKOIBKO CTOMIIA TIOKYTIKA Ha CaMoM Jielie?

3. Touky BHYTpM KBaIpaTa COEAMHWIN C BEPLUIMHAMH — IOIy4H-
JIOCh YEThIpe TPEYTONbHUKA, OJUH U3 KOTOPBIX PaBHOOEIPEHHBIN C yr-
JIaMH TIpY OCHOBaHWU (CTOpoHe KBajpara) 15°. JlokaxkuTe, 9TO MPOTH-
BOTIOJIOXKHBIM €My TPEYTOJIbHUK MTPaBUIIbHBIN.

4. M300pazuTe MHOXKECTBAa TOYEK KOOPAWHATHOW IUIOCKOCTH, AJIS
KOOPAMHAT KOTOPHIX:

a) (x=2)" +(y-2)" <4
0) y<|x—5|.

5. M300pa3uTe MHOXKECTBa TOUYEK KOOPJMHATHOW ILIOCKOCTH, JUISI
KOOpAMHAT KOTOPHIX BEPHO:
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yox<2, X417 <100
a)y+x>4, 6){ -
x—-4<0; |x|<8.

6. HaliquTe rpaHuily MHOXECTBa, 3a/JlaHHOTO HEPaBEHCTBOM

y=xt-2x+4.

3augarue 18.
CTeneHb C IIEABIM IIOKa3aTEAEM

DopMyITBI COKPAIICHHOTO YMHOKCHUS:
(aib)2 =a’+2ab+b*;

(a J_rb)3 =a’+3a’b+3ab’> £ b’;
a’-b’ =(a—b)(a-|—b);

a’+b’ =(aib)(a2$ab+b2);

a" ' +1=(a+ 1)(612"’2 —a" +.—a+ 1);
a" —lz(a—l)(a”_l +a”_2+...+a+1).
CBoiicTBa cTeMneHei:

1) a"a" =a"",;

2)

3) (ab) =a'b";

)
b (@) =)

a) a"
5 — | =—;
(5 -5

6) 0"=0;1"=1 VneN;
7 ‘a”‘=|a|”;

8) a’=1,ecmm a#0.
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3aoauu

1. Bruuciure:

a) 3°-3°-2%; B) (0.2)° @ ;

-1
r) (ij +37143%,
4

2. HpeHCTaBLTe B BUJC CTCIICHU YUCJIA @ BBIPAXKCHUS:

2 -2
aa

10
a

6) 2%-87.4%.27;

a) a’a’a; 0) (a"la_2 )73; B)

3. Bo3Benure B KBaipaT TPEXWICHBI:

2 2
a) (2a2—la+lj ; 0) (lx2—4x—3) .
2 2

4. BrImoHuTe NeUCTBU:
2a2—5ab+2b2‘ 3a* +ab-2b* (3a+2bj
9a” —4b* a’ —4b* 2a-2b)

5. BemmosHUTE IEeHCTBUS:

24" o a3 g2 4 " 4 "3 5
a) [ bn72 J(O’zsa b ) ; 6) c3—n C3n+l an—l :
6. Cokparure apoou:

ct =37 +2

¢ +1

64x> —27y°
9y* —16x*
7. 3anumuTe YUCIOBEIC BRIPAXKCHHS B BUIE a" ,Tne ne€ Z, a€ R :
L(H4.93). 2\ 72 4547 . 1 8) 16) 81
a) 2:(2':2°);  6)(37) 3727; B)[(;.EJ.ISJ.E.
8. Haﬁ,E[I/ITe BCC LICJIBbIC YHCJIa 71, YAOBJICTBOPAIOINUC PABCHCTBY:
32.30.3" =37

6)

Jomawnee 3adanue 18

1. Bruuciure:

OROEGR

2.272.2%.27%.2°. 2% .27,
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2. 3anuImuTe YUCIOBOE BRIPpAXKEHHUE B BUAC a” ,Tae ac€ R, ne N :

3
1Y ..
~| 278
2 2\3
~5— ().
3\2 4 -1
(-2°) 16
3. Vopocrture clieyroiee BhpakeHHe:
a - a-p
a-b a*-b
4. CkonpkuMu criocobamu gucio 1979 MOXXHO MPEACTaBUTH B BHIIC
Pa3HOCTHU ABYX KBaJPATOB HATYPAIbHBIX YHUCEIT?
5. TlokaxkuTe, 4To JHOOOW MPAMOYTOJBLHHK MOXHO pa3pe3arh Ha He-
CKOJIBKO YacTei, U3 KOTOPBIX MOXKHO CJIOKHTh KBajpart.

6. Llensr cHmkens! Ha 20 %. Ha ckonbko mpoLeHTOB Ooibllie TOBa-
POB MOXHO KYIIHTb Ha Ty K€ 3apIuiaTy?

3anarue 19.
IIpu3HakH AeAHMOCTH. OCTaTKH OT AE€A€HHSA

Hamypanvnoe uucio p — npocmoe , eciu oHO He 0eIUmcs HU Ha Ymo,
Kpome cebs u 1.

OcHoBHas TeopeMa apruPpMETHKH:

1. Jlrnboe namypanvhoe uwucno n, ne paguoe 1, packiadvieaemcs 8
npou3sBedeHUe NPOCHbIX COMHOdCUMENEt, npuyemM eOUHCMBEHHLIM 0OPA30M.

2. ,Hea uucia 63aumMHo npocmsl, ecjiu OHU He umeron 067/{41/!)( oenume-
J1etl Kpome eOuHUYbL.

3. Eciu nexomopoe 4ucio 0enumcst Ha 08a 83auMHO NPOCMbIX YUCA
7 U M, MO OHO OeUMCA U HA UX NPOU3BeoeHue mn.

3aoauu

1. Pasnoxure Ha mpocThle MHOXUTENU uucha: 8, 12, 45, 21, 31,
110, 432, 365, 444.

2. Cpenu crneAyoImUX YUCes HaWIuUTEe Mapbl B3aUMHO MPOCTHIX: 2,
4,62,143,23,7, 3, 65, 25.

3. Jlenutcs nu 2°.3Ha6; 33 Ha6; 52 ma 10; 2°-5'-3°-11 Ha
66?

IIpu3Haku AeIUMOCTH:

v/ 9HCIIO JenWTCs HA 3 TOTZA M TOJNBKO TOTJA, KOrJa CyMMa ero
mudp nenutcs Ha 3;

v 4HCJ0 AENHTCs HA 2 TOrAa U TOJIbKO TOIIA, KOIA €ro HOCHIEIH s
uugpa 4eTHa;

v 4upcno JenauTtcs Ha 4 TOrja ¥ TOIBKO TOrJA, KOTAa JBY3HAYHOE
YHUCI0, 00pa30BaHHOE JBYMs IMOCICAHUMHU IU(BpPaMU 3TOrO YHCia, Jie-
JIMTCS Ha 4;

v 4KCJI0 JENHTCS Ha 5 TOrAa M TOJIBKO TOTA, KOIA €ro MOCIIEIHSS
uugpa auoo 0, mudo 5;

v/ 4HCIIO JENUTCS Ha 8 TOrjaa M TOJNBKO TOra, KOTia TPEX3HAYHOE
4Kcio, 00pa3oBaHHOE TPeMs IMOCICIHUMH HH(pamMu 3TOTO YHcia, Jie-
JMTCS Ha §;

v 4KCNIo JenuTces Ha 9 TOrAa M TOJBKO TOT/A, KOrJa CyMMa €ro
uudp nenurcs Ha 9.

Ecmu wucrno ( p * a ) nenutcs Ha ¢, TIE p ¥ ¢ B3aUMHO TIPOCTHI, TO d

JIEJIUTCS Ha .

[lo ompeneneHnto nenuMoOCTH UMeeM OOIIyI0 QOpMyIy U YHUCed,
Jensumxcs Ha 3 — 3To uucia Buja 3n. Eciam U3 uucen, KpaTHBIX TPEM,
BBIYECTh 10 1, TO moydnm uncia Buga 3n —1 — 3To 9ucia, KOTopble pu
JISJICHAH Ha 3 Tar0T OCTAaTOK 2, TO €CTh TE YK€ YMCIIa MOKHO 3a11aTh (op-
MyJsoit 3m+2.

4. Harmmumute GopMyIty JJIs 9rCell, TaloIIuX TpU ACIeHUH Ha 4 oc-
tatku: 0; 1; 2.

5. Yucna 100 u 90 pa3menunu Ha OAHO M TO e uucio. B mepBom
ClIydae MoJy4Yuiu B octaTtke 4 , Bo BTopoM — 18. Ha kakoe uucio nenumm?

6. M3BecTHO, YTO TPOU3BEICHHE IBYX B3aWMHO IPOCTBHIX HYHCEIN
paBHO 864. Haiinure 311 uncia.

7. Haiigure ocTaTku OT nmeneHHs 5 Ha 2; oT aencHuA 31 Ha 3; oT
neneunst 43 Ha 7; oT meneHusa 65 Ha 5; ot menenmsa 76 Ha 13.

8. B umcne 5*726 3ameHuTe 3BE€3J0YKY TaKOW HUQPOIL, 4TOOBI MMO-
Jy4uBIIEeCs YUCIIO ASTUIOCH Ha 3.

9. K umcmy 15 mpunummre ciieBa W CIpaBa MO OTHOW Mudpe Tak,
YTOOBI MOTYYSHHOE YMCIIO JeITHIIOCh Ha 15.

10. K uncny 10 mpunummiTe ciaeBa U cpaBa 1o OJHON mudpe Tak,
YTOOBI MOTYIHUIIOCH YUCIIO0, KpaTHOE 72.

Ocmamox npu Oenenuu yucia M na N.
v’ Cymma 08yx HAMYPALbHBIX YUCEN U CYMMA UX OCMAMKO8 npu de-
JIeHUU HA q UMeIom 00UHAKO8ble OCMAMKU Npu OeleHul Ha q.
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V' Ilpoussedenue 08X HAMYPALILHBIX HUCEL U NPOU3BEICHUE OC-
MAamKoe npu OejleHuu SMux Yucel Ha q umerom 0OUHAKOBble OCMAMKU
npu OeleHuU Ha q.

JHomawmnee 3a0anue 19

1. Ilers 3ameHna B mpuMepe Ha YMHO)KEHHE OJMHAKOBBHIE ITH(PHI
OJIMHAKOBBIMU OYKBaMHM, a paszHble — pa3HbIMH U monyuun A6 * Bl =
=/[/IEE. JlokaxxuTe, YTO OH OIIUOCS.

2. Yucao 82** nenurca va 90. Hatnure nexumoe.

3. K umcny 13 mpunummTe cieBa U cipasa 1o OJHOH nudpe Tak,
4TOOBI OTYYMIIOCH YHCIIO, KpaTHOE 36.

4. BepHo 11, 94TO €ciiK 3amucaTh B 00PaTHOM MOpsAKe MUMPHI JIF0-
00ro 1eNoro ymucia, To pa3HOCTh UCXOJHOTO M HOBOTO YHCEN OyIeT Je-
JTUThCS Ha 97

5. JHoxaxwute, uro ecmu 3a+4b+5c¢ nemutcs Ha 11 Tpu HEKOTO-
PBIX TEeNBIX @, b M ¢, TO U 9a + b +4c nmenutcs Ha 11 (mpu Tex ke 3HaYe-
HUSX a, b, ¢).

6. Haiimure 3Hauenns 6yks: [IOJIAU — BOJIbI = ITAIIIA.

3augarue 20.
MeTpH4YeCKHE COOTHOIUEHHS MEXAY 3A€MEeHTaMH
NPAMOYTOABHOI'O TPEYyrOAbBHHKA

1. JlokaxuTe, 4TO BBICOTA MPSIMOYT'OJBHOTO TPEYTOJIbHUKA, IIPOBE-
JIEHHAsl U3 BEPIUMHBI IPSAMOTO yTila, Pa3AeisieT TPEYTrOJbHUK Ha JBA Tpe-
YTOJIBHHUKA, TTOZOOHBIX MEXIY COO0H U HCXOJHOMY TPEYTOJIbHUKY.

2. JlokaxxuTe, YTO BBEICOTA, OIyIlEHHAas Ha THIIOTEHY3y IpPsIMO-
YTOJIBHOT'O TPEYTOJIBHUKA, €CTh CPENHEE MPOIOPLUOHAIBLHOE MEKIY OT-
pE3KaMU TUIIOTEHY3bl, Ha KOTOPBIE OHA 3TON BBICOTOM pa3/iesicHa.

3. JlOKaXuTe, YTO KareT IPSMOYTOIBHOTO TpPEYrOJbHUKA €CTh
CpelHee NPONOPLUOHAIBHOE MEXAY TMIIOTEHY30d M IIPOEKIUEN 3TOro
KaTeTa Ha TUIIOTEHY3Y.

4. JlokaxuTe, 4TO B NPSMOYTOJIBHOM TpPEYroNbHHKE a-b=c-h ,
rne a,b —karersl, a ¢, h — TUNOTEHY3a U BBICOTA, OIYIICHHAS HA HEe U3
BEPILUHBI IPSIMOTO YIJIa COOTBETCTBEHHO.

5. JlokaxuTe, 4TO OTHOLIEHUE KBAJIPAaTOB KATETOB PABHO OTHOILE-
HUIO UX IPOEKLIUHA HA TUIIOTEHY3Y.
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6. KareTsl npsMOYTroJbHOTO TPEYTroJIbHUKA OTHOCATCS Kak 3 : 4, a
runorenysa paBHa 50. Haligute oTpe3ku, Ha KOTOpbIE TUIIOTEHY3a Je-
JIUTCSL BBICOTOHM, IPOBEICHHOW U3 BEPIIMHBI IPSIMOIO yrIia.

7. Haiinute ocHOBaHHE PaBHOOEIPEHHOTO TPEYTrOJbHUKA, €CIIU BbI-
COTa, MpOBENEHHas K OCHOBaHMIO, paBHa 5, a BBICOTA, MPOBEJCHHAS K
OOKOBOI CTOpOHE, paBHA 6.

8. BbIcoTa MpsAMOYTONBHOTO TPEYrojJbHUKA AETUT €ro Ha JBa Tpe-
yroJIbHUKa. Pannycel OKpyHOCTEH, BIMCAaHHBIX B 3TH ABa TPEYTOJIbHU-
Ka, paBHbI 1 u 2. Haiinure paanyc oKpy>KHOCTH, BIUCAHHOU B UCXOIHBIM
TPEyTOJIbHUK.

Jlomawmnee 3a0anue 20

1. B TpeyronpHuke co cTopoHamMu 6, 7 U 9 mpoBeFeHa BbICOTa K
6oxbieit cropone. Haliaure BBICOTY M OTpe3KH, Ha KOTOPHIE CTOPOHA
JEJIUTCS 3TOM BBICOTOM.

2. KareTsl oTHOCSTCS, KaK 3 : 2, a BBICOTA JAETUT TUIIOTEHY3y Ha OT-
PE3KH, U3 KOTOPBIX OAWH Ha 2 6ombitie apyroro. OnpeaenuTe THIIOTEHY3Y .

3. Haiinure KaTteThl MPSMOYTOJBHOTO TPEYrOJbHHUKA, B KOTOPOM
OJIVH U3 OCTPHIX YTJIOB paBeH 157, a runoreHysa paBHa 1.

4. B npsamoyronsHOM TpeyronbHuke ABC, 607bIINI KaTeT KOTOPO-
ro UMEET AJUHY 5, U3 BepUInHbI npsimoro yriaa C omymieHa Beicota CD.
B tpeyrompank CBD BnmcaHa OKpPY>KHOCTB, pagnyc KOTOpOi paBeH 1.
Haitnute nivHy BBICOTHI U TUIIOTEHY3Y.

5. Y uncna 2008 Beruu cymmy mudp. Y Mogy4eHHOTO YMCIIa OMSTh
BBIWTH cyMMy mudp. Y Tak mpoaomkanock 0 TeX mop, MoKa He IMOIyqH-
JI0OCh OTHO3HAYHOE YHcio. YTo 310 3a yrcno?

6. JIBa aBTOMOOWMIIS €34T MO KONbLEBOH Tpacce. Ecnu oHU enyT B
OJIHy CTOPOHY, TO BCTpEYalOTCs 4depe3 Kaxkneie 60 MUH, €Cli B pa3HbIe
CTOPOHBI, TO Yepe3 Kaknaple 12 MuH. 3a Kakoe BpeMsI KaKIbIid aBTOMO-
OWIIb IPOXOAUT Tpaccy?

3augarue 21.
CTelleHb C PAallTHOHAABHBIM IIOKa3aTeAE€M

C IMOMOMIBIO CICAYIOIIHX IMPAaBUJI MOXXHO BBIIIOJHATE TOXACCTBCH-
HBIC HpeO6paSOBaHI/I$I 6yKBCHHI:IX BBIpa)KeHI/II‘/'I, COACpXKAIIMUX KBagpaT-
HBIC KOPpHHU.

Ecmm a>0; >0, 10 Jab =~Ja b .
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Ecmu a>0; b>0, T0 \/Ezﬁ.
b b

Ecimn a >0, To (\/;)zza.

2
3HaeM, yto Va: \a =|a

, 1€ CHMBOJI YV o3Hauaer <IJIs T000r0Y.

3aoauu

1. Jlokaxkute, 4TO:

a) (\/§+\/7)(\/§—\/7):1;
1
6) - 7 =2-3;
B) V3+27 =48
2. YHpOCTI/ITe BBIpAXXCHUA:
a) 49 ; 6) Y9a°p" ; B) /8x° .

3. Brmuuciaure:

2a-2b 4 |a-b
_6 . c— .
(=6) \/ x’ 5 \/be2

4. JTokaxute, uto eciu @ € N, To v/a nubO HATypalbHOE YHCIIO,
100 HppalMOHATBHOE.
5. YmpocTure BbIpaKEeHHUS:

a) ) =10y +25+y* 14y +49 , npu y>7;

6) (a+1)2—4a ;

B) \/10a+23+\/a4+4a2+4.

6. YmopocTture BeIpak€HHUE, MPEICTABUB MOAKOPEHHOE BBIPAKEHHE
B BHJI€ IIOJIHOTO KBaJpara:

J4+24/3

Jo-45

7. BbluucIUTE 3HAYEHUS BBIPAKEHUMN:

a) T +43 +47-43 ; 6) V14 + 645 +1/14-61/5 .

8. CpaBHuTe yncna:

a) V19 u 7 ++3;

40 MoproTtoBuTENbHBLIE KypChl MO MaTeMaTuke 8 knacc

1+\/§H 2

1-v3  1-42°

9. BrImonHHUTE OeHCTBUA:

2) a—b.a—Z‘\/E_\/Z :
a—2a Na-~b V2 +a

)C2+)C\/§. X _ \/E

x2+2 x—\/z x+\/§ '

10. dokaxute «(hOopMYJIIbI CIIOKHOTO PaHKalIay):

2 2

ai\/zz\/cht\/a -b J_r\/a—\/a —b‘

2 2

6)

6)

Jlomawmnee 3a0anue 21

1. BI:ILII/ICJ'II/ITC, BBIOCIASA TOJIHBIN KBaJgpaT B INOAKOPCHHOM BbIpa-
KCHUM:

) V8+2V7 —\8-2v7;  6) V28—10V3 +1/28+1043 .

2. BrmmonHuTe NEUCTBUS:

£ ox (e )2
2 2 2 2 xtr2xt+a’

3. BrruncanTe 3HaY€HNE BBIPAXKECHUS:

A=3 ( 2 + > ! j
Vio+s J10-2 Jio)

4. Ha OKkpy>XHOCTH TIOCTaBJICHBI JBE TOYKH, B KOTOPBHIX 3aITUCAHbI
nBe enuaunbl. [Janee 2008 pa3 BBITONHSIECTCS CIEAyIONIee NCUCTBHE: TO-
CPEIUHE MEX/TY YKE UMEIOIIMMHUCS TOUYKAMHU BCTABIISFOTCS HOBBIC TOYKH,
B KOTOPBIX 3alMCHIBAIOTCS CyMMBI cocelmHuX dyucen. Halipure cymmy
BCEX 3aMMCaHHBIX YHCEIL.

5. XoTAT mockopee MoKapuTh TpH JJIoMTHKa Oyiku. Ha ckoBopoe
YMEIIAIOTCS UG JBa JOMTHKA, IPHYEM Ha TOJHKapUBAHHE OJIHOW CTO-
POHBI JIOMTHKa 3aTpayMBaeTcs OJHA MHHYyTa. 3a Kakoe HauMeHbIIee
BpEMSI MOXKHO TIOJDKAPUTh ¢ 00EHX CTOPOH TPH JIOMTHKA?

6. B xBagpatre ABCD touka M siBnsieTcst cepeauHoi ctoponsl BC,
touka O — Touka nepecedeHus orpe3koB DM u AC. Haiimute yron MOC.
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3augarue 22.
CHCTEeMBI CYHCAEHHSA

Bo3sMmeM mpou3BoibHOE HaTypaibHOE uncio, Hanpumep 4784. Ero
MO’KHO HPEJCTaBUTh TakuM oOpazoM 4-10° +7-10° +8-10+4. Jlpyrumu
CIIOBaMH, 4YHCJIO pa30OuBaeTcsi Ha pas3psabl. llepBeli M3 HHUX, cuUTas
CIlpaBa, — pa3psia eauHull, yuciio 10 gaBisieTcs eAMHUIEH BTOPOTo pa3ps-
Ila — paspsiaa aecsTkoB, yncio 100 — enuHuUIIeH TpeThero paspsaa, COTEH,
U Tak Aanee. Konn4ecTBO eOUHHMI] KaXXIOTO paspsaa o003HA4YaeTcst Of-
Hoit u3 udp: 0, 1, 2, 3, ..., 9. Kaxaprit pa3psin uMeeT cBoe omnpereeH-
HOEe MecTO (TIO3UITMIO) B 3alWCH YHICIIA, IIOPTOMY OJHA W Ta e mudpa
MMeeT pa3NuyHble 3HAU€HUs B 3aBHCHMOCTH OT 3aHMMAaeMOM €I0 MO3H-
. B Hamem mpumepe mocnenHss yeTBepKa Oo3HayaeT 4 €IUHMLEBI, a
nepBas — 4 Teicsiuu. Takas cucrema CUMCIICHHMS Ha3bIBAETCSl IO3HMIMOH-
HOoH. [lockonbky mo0oe HaTypalbHOE YMCIO 71 MPEACTaBUMO B BUAE
n=a, 10" +a, 10" +..+a,-10" +qa,, tHE 4a,.,4,,...,a, MOTYT OBITH
paBubl 0, 1, ..., 9 u g, #0, To gecATHYHAs 3alIUCh TOTO YUCIA UMEET

BUI: 1 =a,q,_,..a,d,. Ocobyto ponb 31ech urpaet yucio 10, ocHoBaHue
JECATUYHON CUCTEMBI.

I/IHOI‘,[[a 3allMChIBAOT 1 = (ak...ao) , KOrla Hy’>KHO YKa3aTb OCHOBa-
10

HUE CHUCTEMBl CUHUCIIEHHUS, BEIb OCHOBAaHWUEM ITO3WUIIUOHHOW CHCTEMBI
CUHCJICHHS MOXET OBbITh Jr000e uncio ¢ > 1. ludpamu g-ndHoit cucre-

MbI cuucienus oyayT 0,1, ..., g —1. UToOsl 3anucaTh MpOU3BOIBEHOE YHC-

10 n B @-UYHOH CHCTEME CHUHUCIEHMs, €ro NpEJCTaBIAT B BHIE
-1

n=>b,q"+b, q"" +..+bqg+b,, by..b,e{0,l..q-1}, b, #0. Or-

CloJa MojiydyacM HCKOMYIO 3allMChb 4YHUCJIA: n = (bm...bo) . 3aHI/IH.IeM, Ha-
q

NpuUMep, 4ucio 132 B TpOMYHOH, MATEPUUHOM, CEMEPUYHON U IBEHAALA-
TEPUYHON CHCTEMAaX CUUCIICHUS:

132=1-3*+1-3 +2-3 +2-3+0=(11220),
132=1-5"+0-5 +1-5+2=(1012),
132=2-7 +4-7+6=(246),
132=11-12+0=(110)

12
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3adaua 1. Kak nepeBecTy 4HCI0 U3 ACCATUYHON CHCTEMBI CUHCIIC-
HUA B ¢-U4HOK?
Ecim pasgenum ymcmo n Ha g , TO B YAaCTHOM IIOJyYUM

-1 v
b,q" +..+b, a B ocratke — b,. Paznenus HalijecHHOE YaCTHOE BHOBb

Ha ¢g , IOJIy4YUM OCTAaTOK bl n TaK gaJice. HOCHCHOB&TCJ’ILHOCTB ocTar-

KOB, BBICTPOCHHASI CIIPaBa HaJICBO, M JacT ¢-MYHOH 3aluCh YHCa.
4784=1-8"+1-8'+2.8 +6-8+0=(11260)8.

3a0aua 2. Hay4unMcs CKIabIBaTh 1 YMHOXKATh YHCIIA, 3alIMCAaHHBIE B
TIPOW3BOJIBHON CHCTEME CUHCIICHUSI.

DTO JenaeTcst Tak K€, KaK U B JECATUYHON CHUCTEME, «CTOIOUKOMY.
OpHaKO HY)KHO TTOMHHUTH, YTO TIEPEHOC B CICAYIOIIUH pa3psi MPOUCXO-
IUT TOTJ]a, KOTJa Pe3yNbTaT NPEBHIIIaeT OCHOBAaHHE NAHHOW CHUCTEMBI
CUMCJICHUS WJIM paBeH emy. J[JIs yCIeNIHOro BBINOJHEHUS 3TUX OIepa-
WA HAJIO 3HATH TAOJIMIIBI YMHOKCHUS U CIIOXKCHUS TSl YUCEIN, MEHBIIUX
OCHOBAHHUS CUCTEMBI CUUCIECHHS.

3aodaua 3. CocTaBbTe TaOIUIIEI CIIOKEHHUS W YMHOKCHHUS TSI TBOWUY-
HOH, TPOUYHOH, YETBEPUYHON U IATEPUUHON CUCTEM CUUCIICHHUS.

3aoaua 4. Berauciure 1100, +1101,; 201, -102,.

3adaua 5. BersicHUTE, B KaKOH CHCTEME CUMCIICHHS OyIyT cIipaBei-
JIUBBI PABCHCTBA

a) 3-4=10; 0) 100=24+32.

3a0aua 6. 3anuIIKNTe B IECATUYHOM CHCTEME CUMCIIEHHUS 3aJaHHbIE
quca:

a) 10101,;
6) 101015; r) 1267;
B)2114, I[) 15811.

3adaua 7. 3anmummre uncno 100,) B ABOUYHOM, TPOUYHOH, YeTBE-
pUYHOM, MATEPUYHOM, MIECTEPUUYHOM, CEMEpPUYHON, BOCBMEPUYHOU U
JCBATCPUIHON CHCTEMaX CUMCIICHHMS.

3adaua 8. 3anumuTe B yKa3aHHON CHUCTEME CUHCIICHHS 3a/IaHHBIC
qucra;

a) 1587 =x,;
0) 178 =x,; r) 354, =x,;
B) 594 = x; a) 12021001012, = x;,.

3aoaua 9. IlpoBepbTe, BEpHBIC JIM TAOIHITHI CIIOKEHUS U YMHOXKCHUS
MIPUBCACHBI HUXKE.
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Ta6J’II/I]_II:I CJIOKCHUA U YMHOKCHUS TMMPUBCACHBI JJIA TpOH‘IHOfI CHC-
TEMBI CUUCJIICHUA.

+ 0 1 2 * 0 1 2
0 0 1 2 0 0 0 0
1 1 2 10 1 0 1 2
2 2 10 11 2 0 2 11

3aoaua 10. CoctaBbTe TaOIHUIIBI CIIOKEHUS U YMHOXXCHUS JJISI CHC-
TEM CUHCIICHHUS:

a) YCTBEPUIHOM;

0) nATepUIHOIL;

B) JBOUYHOI.

Jomawmnee 3a0anue 22

1. Omnpenenute, kKakue HUPPH COOTBETCTBYIOT KOXKIOH U3 OYKB:
Hypax + Y nap = [Ipaka.

2. B Kkakol cucteMe CUUCIIEHHsI CIIpaBeIMBO paBeHCTBO 4 x 13 =100 ?
3. BpIMMCIUTE ¥ HATMIINATE OTBET B JECSTHYHON CUCTEME CUUCIICHHS:
a) 1100, +1101, ; 6) 201, *102,.

4. 3anumuTte B yKa3aHHOHU cucteme cuucieHus: 2234210 = x,.

5. Haiinure OCHOBaHMS CUCTEM CUMCIICHUS:

a) 43 =27; 0) 53 *16 =880 .

6. Ilyctp S— cymma nu¢p 4eThHIpex3HaAuHOI'O HATYypaJIbHOTO YMCIia
n, T'— cymMMa BCEX 4YHMCel, IIOJIy4aeMbIX OTOpachIBaHMEM Yy 4Hcia 11 Of-
HOW, ABYX H Tpex mudp — cnpasa. Jlokaxwure, uto n=S+97 .

3augarue 23.
deAnmMmocTH. 3aZaHHS Ha OCTAaTKH
H Ha IIEAOYHCAEHHBIE 3HAYECHHSA

3aoauu na «3ayuKIUeaHue ocmamkoe)

Haiinure mocneauion uudpy dmcia 2°°.
Hatigure nocienuioro nmudpy uucia 4%,
Haiigure nocienuioro mudpy ancia 3%,

el

Ha kakyio un¢py okanunpaiorcs uncia: a) 2'%%; 6) 33”7 +7772
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5. Haiipure 2 nocnennue nudpel yucia 2000,

6. JoxaxwuTe, uto pasHocts 97> — 7" nemmrcs Ha 10.
7. Jokaxure, uto 7' —2'" nemmtcs ma 45; 3'" + 4'” nenurcs nHa
7; 132 —-105" nemurcs Ha 9.

8. Haiiaure nocnenHue mugpbl CICTYFOLIMX YUCEI:
Jokaxure, 4TO:

1. Jlns mroboro HaTypalbHOTO dYHciia 7 BeIpakenue n(n+1)(n+2)

1971, 1971, 41971, 41971
677,977,372,

nenurcs Ha 6.

2. Jlns nro00ro HATYpalbHOTO YHCIA d BBIPOKEHHE a’—a nenurcs
Ha 6.

3. Jlns HaTypanbHBIX uMcel ¢ U b BeIpaxkeHue a’ —b® memurcs Ha
3, rae a u b He gensaTes Ha 3.
4. Ecmu usBectHo, uT0 a =5k +1, b=5n+2 , TO IOKaXHUTE, UTO

a*— b* nemurcs Ha 5.
5. Jlokaxure, uTo BEIpaxkeHue n° +(n+1)°+ (n+2)’ npu nenenuu
Ha 3 J1aeT 0CTaToK 2.

6. JlokaxuTe, 9To BBIpaXKeHHE 1° +3n’ —n—3 nenurcs Ha 48 mpu
000M HEUETHOM 7.

3adanus na YeiovducileHHvle 3HaveHus

1. Onpenenute, IpH KakKuX HaTYpalbHBIX 7 aucio (3n+4)/5 — nenoe?
2. 3nauenue (a+1) memmurcs Ha 3. JlokaxkuTe, YTO BBIpAKEHHUE

(4+7a) nemutcs Ha 3.
3. JIokaxuTe, YTO BHIpAKEHHE (m/ 3+m?/2+m’/ 6) ABNISETCA Ile-

JIBIM YHCIIOM TIPH JTFOOOM II€JIOM 3HAYCHHH 1.
Jlomawnee 3a0anue 23

1. Ompenenute, Kakue HUPPLI COOTBETCTBYIOT KaXKIOH U3 OYKB:

Hpama + JIpama = Teatp.

2. JlokaxxuTe, 4TO €ClM BBIpa)KEHUE (5 +a+5b—- c) JEIUTCA Ha
17, To u Beipaxenne 3(a —c)—2(b+1) nmemurcs Ha 17.

3. C momormpio MUPKYJIS W JUHEHKH pa3deiite yrom B 19° Ha 19
PaBHBIX 4acTei.
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4. 3HaMeHaTeNb HECOKPATUMOW JpoOM Ha 2 OOJBIIE YUCIUTEIS.
Ecmu yucnurens npobu, oOpaTHO# MaHHOW, YMEHBIIUTH Ha 3 U OTHSATH
OT TOJIYICHHOW ApoOM HaHHYIO Ipo0b, To momyuutcs 1/15. Haitnure
JAHHYIO APOOb.

5. llena 3a Bxox B can 12 py6. Ilocie cHybkeHUS LIeH Ha OWJIETHI
KOJJMYECTBO TIOCETUTENEH YBEITMIUIIOCh Ha TIOJIOBUHY U COOp YBEIHYMII-
cs Ha 4eTBepTh. Ha CKONBKO CHIKEHA IieHa Ha OumeThI?

6. Ilpu geneHuy HEKOTOPOTO YMCIA HAa 3 MOJy4yaeTcs OCTaTok 1, a
MIPH JIEIEHUH 3TOTO ke 4rciia Ha 5 — ocrartok 3. Kakum Oynmer ocraTok
YHUCTa TIPU AelieHuH Ha 157

Bauarue 24.
OxpyxkHocTH 1

Ymo nado snamv no meme « OKPysCHOCTD»

1. B3aumMHOe pacrosioxeHue npsiMoi u okpyxkHoctu. KacarenbHas.

2. Otpe3ku KacaTelbHBIX, IPOBEJACHHBIC U3 OJHON TOYKHU K JAaHHOU
OKPY>KHOCTH, PaBHBI U COCTAaBJISIOT PABHBIC YIJIbl C MPSMOM, MPOXOs-
el yepe3 3Ty TOUKY U LIEHTP OKPYKHOCTH.

3. llentpanpHBle W BIHMCAHHBIE YIIBL. ['pagycHas mepa Jyrd OK-
PY>KHOCTH.

4. BrucaHHBIN yron paBeH NOJOBUHE AYTH, HA KOTOPYIO OH OIUpa-
eTcsi. BrimcaHHbIe YIIIBI, ONMPAIOIINECs Ha OHY U Ty K€ AYTY, PaBHBL.

5. Mepsl yriaoB, 00pa30BaHHBIX MPH MEPECCYCHUU XOPJ, KacaTelb-
HOH U ceKyllel, IBYX CEKYILUX.

6. Ecnu nBe XopJbl OKPYKHOCTU MEPECEKaloTCs, TO MPOU3BeICHNUE
OTPE3KOB OJTHOM XOPJIbI pABHO MPOU3BEACHUIO OTPE3KOB IPYTOM XOPIBI.

7. KBagpar oTpeska KacaTeabHOM, IPOBEACHHOM U3 3aJaHHOU BHE
OKPY>KHOCTH TOYKH PABEH MPOMU3BEICHUIO OTPE3Ka CEKyLIEH, MPOBEACH-
HOM M3 3TOH K€ TOYKM K 33JaHHOM OKpPYXXHOCTH, Ha €ro BHEIIHIOIO
9acTh.

3aoauu

1. Pamgmyc OM okpyxHOCTH ¢ IIeHTpoM O nemuT Xopay AB moro-
naM. JlokakuTe, 4TO KacaTelbHas, IPOBEICHHAS K OKPYXHOCTH Yepes3
TOuKy M mapamnensHa xopae AB.

2. U3 Touku A, nexanied BHE OKPY>KHOCTH, BBIXOHST JIy4u AB u
AC, mepecekaroniye 3Ty OKPYXHOCTh. JlokakuTe, UTO BeIMYMHA yTia
BAC paBHa monypa3HOCTH YTJIOBBIX BEJIWYMH AYT OKPY>KHOCTH, 3aKIIO-
YEHHBIX BHYTPH 3TOTO yTJa.
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3. Bepmmuna yrna BAC pacnonoxeHa BHYTPH OKpY>KHOCTH. Jloka-
XKUTE, 9TO BennunHa yria BAC paBHa TOJTyCyMMe YITIOBBIX BETUYUH JAyT
OKpPY>KHOCTH, 3aKJITIOYeHHBIX BHYTpH yria BAC u BHYTpH yIiia, CHMMET-
PUYHOTO €My, OTHOCHUTENbHO BEPIIUHBI 4.

4. Xoppaa AenuT OKPY>KHOCTH B oTHomieHuu 5 : 11. Onpenenute Be-
JIUYHAHBI BIIUCAHHBIX YTJIOB, OMMMPAIOIINXCS Ha ATY XOPIY.

5. Touxu B,, C, — cepeaunsl ayr AB u AC, nexamux Mo pasHble

CTOpOHBI OT TOUkH A . Toukun M, N — Touku nepecedeHus xopasl B,C,

¢ xopnamu AB u AC cootBercTBeHHO. JJokaxure, uto AM = AN .

6. OKpY’>KHOCTb OTCEKaeT Ha ABYX MPSAMBIX, KOTOpPBIE IEPECEKaIOT-
cs B TOYKe, HE IJIeXalleil Ha OKPY)XKHOCTH, paBHbBIe Xopabl. [lokaxkure,
YTO PAaCCTOSHUS OT TOYKH TEPECEUeHUs ITUX MPSIMBIX JO0 KOHIIOB TOW U
JIpYToil XOpABl COOTBETCTBEHHO PABHBI MEKAY COOOM.

7. Xopaa neauT OKpyx)HOCTh B oTHoumieHuu 11 :16. Ompenenute
YTOJ MEXIy KacaTeIbHBIMH, IPOBECHHBIMHI U3 KOHIIOB XOPBI.

8. B maHHOM KpyTe NMpoBeJeHBI BE paBHBIE MapajuIeIbHBIE XOP/IbI,
paccTosiHie MEXy KOTOPBIMU paBHO pajuycCy AaHHOro kpyra. Haiinurte
OCTPBIH YTOJ MEXAY MPSIMBIMH, COSTUHSIONIMMHU KOHIIBI XOP/I.

Jlomawnee 3adanue 24

1. W3 mpowmsBonbHON Touku M kateta BC MpsSMOYTONBHOTO Tpe-
yronbHuKa ABC Ha THNOTeHY3y AB omylieH nepneHaukyasip MN. Jlo-
KaxxuTe, 9To yroia MAN pasen yriomy MCN.

2. Haiinure ommOKy B JOKa3aTEIbCTRE:

JlokaskeM, 4TO MOKHO TOCTPOHUTH TPEYTOJIBHHUK C ABYMS MPSMBIMU
yrnamu: Ilycte okpykHoctH O, u O, nepecekarorcsa B Touke C, C4A u

CB — nuametpsl, npsamas AB nepecekaeT OKpy>KHOCTH B Toukax D u K
cootBeTcTBeHHO. Torna yriel CKA u CDB — mipsiMbIe, KaK OTMAPAIOITHECS
Ha nuameTpsl CA u CB, u B TpeyronsHuke CDK nBa npsAMBbIX yrial

3. Huametrp AB u xopaa AC obpaszytot yron B 30°. Uepe3 Touxy C
MIpOBEJIEHa KacaTeslbHAas, Mepecekaromas npoaokeHne 4B B Touke P.
Jokaxwute, uto TpeyronbHUK A CP paBHOOEIPSHHBIH.

4. B tpeyronbauke ABC u3 BepUIMHBI B npoBeAeHbl BhicoTa BH U
OuccekTpuca yria B, KOTopas epecekacT B TOUKe £ OMHCAHHYIO OKOJIO
TPEYTOJIbHUKA OKPY>KHOCTh ¢ HeHTpoM O. [lokaxute, 4To 1y4 BE sSBIs-
eTcst buccekTpucoit yria OBH.
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5. HazoBem miecTu3Ha4yHBIE HOMEpP aBTOOYCHOI'O OWJIeTa CUaCTIIH-
BBIM, €CJIH CyMMa IEPBBIX TpeX HU(p 3TOr0 HOMEpa paBHA CyMME BTO-
peIx Tpex mudp. byaem cunraTh, YTO HOMEp OMIIETa MOYKET HAYMHATHCS
Ha JIIO0YI0 KOMOMHAIUIO [P, B TOM YKCIIE Ha JIF000€ KOJIUYECTBO HY-
neit. JIokaKuTe, 4TO CyMMa HOMEPOB BCEX CUACTIIMBBIX OMJICTOB JICIIUTCS
Ha 1001.

6. Haiinure Bce 1ebIe PEIICHUS CUCTEMBI YPaBHCHUI:

x+y° =6,
y+x’=6.
3augarue 25.
IIpuanun Iupuxae

Hpunnun Hupuxne: Eciu B N knetkax cunaat He meree N +1 kpo-
JIUKOB, TO B KaKOM-TO U3 KJIETOK CUAUT HE MEHEE ABYX KPOJHUKOB.

O606mennsIit npuHun Hupuxie: Eciu B N kneTkax cUIAT HE Me-
Hee kN +1 KpONHKOB, TO B KaKOW-TO W3 KIIETOK CHAWT He MeHee k + 1
KPOJIUKOB.

1. B Merke jexaTt IapuKd ABYX IIBETOB: YSPHOTO M OEIIOTO.
Kakoe nammMmeHblliee 4HUCIO MIAPUKOB HYXXHO BBIHYTH W3 MeEIIKa
BCJICTIYIO, YTOOBI CpeIy HUX 3aBEJOMO OKAa3aJMCh J[BA IIAPHKa OJIHOTO
BeTa?

2. B mkone 370 ydenukoB. Jlokaxute, 9T0 XOTa OBl JBOE M3 HHUX
POIWIINCH B OJJUH JIEHb TOJ1A.

3. B necy pacter MUJUIMOH €510K. I3BECTHO, YTO Ha Ka)XJA0W U3 HUX
He Oonee 999 000 uronok. Jlokaxwure, 4To B Jecy HaWIyTCs ABE €JKHU C
OJIMHAKOBBIM YHCIIOM UTOJIOK.

4. B marasuH npuBesiu 25 SAIIUKOB C S0JOKaMH TPeX COPTOB, MPH-
YeM B KaXXIOM SAIIUKE JIeXalu SOMOKM OgHOro copTa. HaiimyTcs mu
9 qumKoB ogHOrO copra’?

5. JokaxuTe, 4TO U3 JMOOBIX TPeX IENbIX YUCENl MOXXHO BHIOpATh
IIBA, CyMMa KOTOPBIX YETHA.

6. JloxaxuTe, 9TO Cpeau JIOOBIX IIECTH IIENBIX YHCEN HAWIyTCs
JIBa YKCJIa, Pa3HOCTh KOTOPHIX KpaTHA 5.
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Lomawmnee 3adanue 25

1. B knacce 40 yuenukoB. Haiinercsa nu Takoil mecsiy B Toay, B KO-
TOPOM OTMEYArOT CBOW JIeHb POXKICHUS HE MEHbIIe, 4eM 4 ydeHHKa 3TO-
ro kjacca?

2. JlokaxxuTe, UTO paBHOCTOPOHHUIN TPEYTONBHUK HENb3sl MOKPHITH
IBYMsI MEHBIIINIMH PAaBHOCTOPOHHUMH TPEYTOIHHIUKAMH.

3. B xBagpar co croponoit 1 M 6pocwiu 51 Touky. Jlokaxxure, 9To
KaKue-TO TPU TOYKK MOXKHO HAaKPBITh KBAAPaTOM CO CTOpOHOM 20 cM.

4. MoxeT 11 cyMMa KBaJpaTOB JBYX HEYETHBIX YHCEN OBITh KBa/l-
paToM IIEJIOTO Yrciia’?

5. TIATh y4aCTHUKOB OJHMMITMAJBI CTATH €€ MOOCIUTENIsIMU, HAOpaB
mo 15, 14 u 13 GannoB 1 3aHSB COOTBETCTBEHHO IIEPBOE, BTOPOE U TPEThE
mecTa. CKOIBKO yYaCTHHKOB 3aBOCBAM KaXKAOE MPHU30BOE MECTO, €CITH
BMecTe OHM Habpamu 69 6amion?

6. B tpeyronsauke ABC Ouccextpucel BP u CT mepecekaroTcsi B
touke O. U3BecTHO, uTO TOUKU A, P, O u T nexaTr Ha OAHOU OKPY>KHO-
ctu. Haiinure BenmuuuHy yria 4.

3anarue 26.
TpHuroHomeTpHusa

3HaueHne cuHyca (KOCHHYCa) OCTPOrO yriia He 3aBHUCHT OT BBIOOpa
MPSMOYTOJILHOTO TPEYTOJNIbHUKA, COJIEPIKAIIEr0 PAaBHBIA €My YTOIL.

1. Beraucnure cHHYC ¥ KOCHHYC yTia paBHOTO 45°.

2. Brluucnure cuHyC M KOCHUHYC yria paBHoro 30°.

3. Beiuncnure cuHyc M KocuHycC yria paBHoro 15°. (Paccmotpure
paBHOOEIPEHHBIN TPEYTOILHUK ¢ YIIIOM Tpu Bepriuae 30°.)

4. CocTaBbTe TAOIUITy TPUTOHOMETPHUCCKUX (PYHKITHH yTioB: 15°,
30°, 45°, 60°, 75°, 90°.

5. Jlokaxkwute, 4To cosa =sin(90°—a.).

6. Bpruncnure 3Ha4eHNE CyMMBI

cosa +cos2a + cos3a +cos4a +cosSo mpu o =15°

7. B mpsMOYTOJIBHOM TpPEyTOJILHUKE JIaHbl THIIOTCHY3a ¢ M OCTPHIA
yroi o . Haiinute xaTteTsl U JJIMHBI UX MIPOEKLUM Ha TUIIOTEHY3Y.

8. JlokakuTe, 9TO AJIs JTF0OOTO OCTPOTO yIila O BEPHBI PAaBESHCTBRA!

a) (sin ot cosa)’ + (sino — cos oc)2 =2;

6) 1+sin’ oo—cos’ oo =2sin’ a;
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B) (1+cosoc)(l—cosoc) =sin’ a.

Jlomawnee 3a0anue 26

1. Beruucnure cunyc yria paBHoro 18°.

2. JlokaxxuTe paBeHCTBO:
sinl15° +s8in30° =sin60° +sin75° = cos15° + c0s30° + cos60° + cos 75" .

3. Beruucnure: a) (sin 30° +sin 60°) . (cos 30°—cos 600) ;

0) tg15°+tg30°+tg45°+tg60°+tg75°.

4. Ilokaxkure, 9To cymMMa KyOOB TpeX IOCIIEIOBATEIBHBIX YHCEI
KpaTHa 9.

5. JIBa KBajjpaTa CO CTOPOHOH ¢ MMEIOT OOIIYI0 BEPIINHY, TPHYCM
CTOpPOHA OJHOTO M3 HUX JIXKHUT Ha AWAaroHanmu apyroro. Haifmure turo-
maab OOIIeH YacTH THX KBaJIpaToB.

6. llena Bxomnoro Ouiera Ha cramuoH cocrtaBisuia 20 py6. Ilocme
CHMKCHHSI BXOJHOMW IIAThl YHUCIO 3pUTENIeN yBEeIu4ymiock Ha 25 %, a
BBIpydKa Bo3pocia Ha 12,5 %. CKONBKO cTan CTOMTh BXOAHOM OWJIeT 1mo-
cJIe CHVDKEHHS IIEHBI?

3augarue 27.
OKpYKHOCTH 2

OKkpysrcHOCIU U Yemblpexy20abHUKY

1. B 4eThIpexyrodbHUK MOXHO BIIUCATH OKPYKHOCTH TOIA ¥ TOJIb-
KO TOI/Ia, KOT/Id CYMMBI [JTHH €70 TIPOTUBOIIOJIOKHBIX CTOPOH PaBHBI.

2. BOKpYT YeThIPEXYTOJbHUKA MOXKHO OIUCATH OKPYKHOCThH TOI/a
¥ TOJILKO TOT/a, KOTJIa CYMMBI BEJIMYMH €r0 MPOTHBOIOJIOKHBIX YIJIOB
paBHbI 180°.

3aoauu

1. JlokaxuTe, 4TO €ClIM B MapajijieorpaMM MOXHO BIIHCAaTh OK-
PYXXHOCTB, TO 3TOT TIapauIeIorpaMM — pomoO.

2. JlokaxxuTe, 4TO €CIM OKOJIO MapajuieiorpaMMa MOXHO OIHCAaTh
OKPY’KHOCTb, TO 3TOT HapaJIeIIOTPaMM — IPSIMOYTOIbHHUK.

3. VI3 TOYKHU Ha OKPYXKHOCTU TPOBEJCHBI IBE XOPJBI, KaXKaash U3 Ko-
TOPBIX paBHa paauycy. Haiinute yromn Mexay HUMHU.

4. Ompenienute BETUYMHY YyTIiIa MEXIY KacaTelIbHBIMHU, MPOBEICH-
HBIMH U3 OJIHOM TOYKH, €CJIU KpaTdaillliee pacCTOSTHUE OT ATOM TOYKHU JI0
OKPY>KHOCTH PaBHO PaJInyCy 3TOU OKPY>KHOCTH.
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5. W3 Touku P, pacnosiokeHHOW BHYyTpHU ocTporo yria BAC, omyuie-
Hbl nepneHaukyisipel PCy u PBy Ha npsmeie AB u AC. Jlokaxure, 4To
yron C1AP pasen yriay C\BP.

6. Jlokaxwure, 4TO BCE YTJIbI, 00pa30BaHHBIE CTOPOHAMHU PABUIHHO-
IO n-yronbHUKa, KpaTHsl 180/n .

7. Touka D nexut Ha pammyce OA, xopaa BDC mepneHIUKyIIpHA
AO. Yepes Touky C mpoBesieHa KacaTelbHas J0 MepecedeHus ¢ Mpoo-
xenueM OA B touke E. Jlokaxure, yto npsiMasi CA — Ouccekrpuca yria
BCE.

8. Ha okpyXHOCTH B3SIThl YeThIpe TOUYKU. JloKakuTe, YTO MpsMBbIE,
COEAMHSIOIINE CEPEANHBI POTUBOJICKAIIUX IyT, B3AUMHO MEPICHINKY-
JISIPHBIL.

Jlomawnee 3a0anue 27

1. B OKpy>XHOCTb BIIHICAH YeTHIPeXyToiabHUK ABCD. ETo mpoTHBO-
nosioxHbie cTOpoHBl CD u AB, BC u AD mpoAomKeHbl 10 B3aHMHOTO
nepeceyeHus: B Toukax N u M. Jlokaxute, 4T0 OUCCEKTPHUCH yIriaoB BMA
U AND nepneHAuKyJIIpHBL.

2. Uepes Touky P, nexanryro Ha obOmeil xopae 4B IBYyX OKPYXKHO-
cTel, mpoBeieHa xopaa KM nepBoii okpy>kHOCTU U LN — BTOpOH OKpyXk-
HOCTH. JlOKa)XuTe, YTO BOKPYT 4eThlpexyrojpHuka KLMN MOXHO omnu-
caTb OKPYXHOCTb.

3. [IBe okpyXHOCTHU TiepecekaroTcs B Toukax 4 u B. Uepes Touky B
MIPOBEJM MPAMYIO, TIEPECEKAIONIYI0 OKPY>KHOCTH B Toukax P u M, a 3a-
TEM 4epe3 TOYKU P U M NpoBenu KacaTEeNbHBIE K 3TUM OKPYXKHOCTSIM.
Hoxaxwure, uro Touku A, M, P u C — TOUKa MepeceueHns KacaTeIbHBIX —
JIe)KaT Ha OJHOM OKPYXHOCTH.

4. Yepes Kaxxayro BepLIMHY TpeyrojbHuka ABC npoBeneHa mpsimas,
NEPHICHIUKYJISIpHAas K OMCCEKTpUCe yIiia TPeyrojbHUKA IPH 3TOH Bep-
muHe. [IpoBeneHHble TpsAMbIe, Tepecekasch, 00pa3ylOT HOBBIM Tpe-
YTOJIBHUK. JlOKaKWUTe, YTO BEPIIMHBI 3TOrO TPEYroJbHHMKA JIEXKAaT Ha
TIPSIMBIX, COMIEPIKAIINX OUCCEKTPUCH TpeyronbHuKa ABC.

5. B xop3une nexar s050ku. Ecnu ux cumTath TpoWkammu, d4eTBep-
KaMH U JJaxe II0KMHAMHM, TO BCerJa octarotcs 2 sonoka. Haiinure nau-
MEHbIIee KOJIMYECTBO SI0JI0K, YAOBIETBOPSIOIINX ATOMY YCIOBHIO.

6. Ha mnockocth oTMeueHO 6 pa3inu4HbIX To4eK. M3BecTHO, 4TO
npsMasi, MPOXoAsAlIas yepes JoOble 1Be OTMEUEHHbBIC TOUKH, COACPIKHUT
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elie OJIHy OTMEUEHHYIO TOYKY. J[OKaKuTe, 4YTO BCE OTMEUCHHBIE TOUYKU
JeKaT Ha OAHOU MPSIMOM.

3augarue 28.

KomMbOuHaTOpHKA

1. B kuocke mpojaroTcs 5 BHIOB KOHBEPTOB M 4 BHJa MapoK.
CKOJBKUMH CTIOCO0aMH MOYKHO KYTIUTh KOHBEPT B MapKy?

2. B ¢dyr6ompHOM KoMaHe (11 demoBek) Hy)KHO BHIOpaTh KalmuTaHa
u ero 3amectuters. CKOJIBKUMH CITIOCO0aMHU ATO MOYKHO CIeNaTh?

3. B Crpane Uyzec ects Tpu ropoga: A, b u B. U3 ropona A B ro-
pon b mumer 6 mopor, a u3 ropona b B ropon B — 4 noporu. CKOTEKAMH
croco0aMu MOXHO TpoexaTs oT A 10 B?

4. Kpeica Oexut nmo 1aOUpPHHTY, KOTOPBIA YCTPOEH TakK, YTO CHada-
Jla OHA JI0JDKHA BEIOpATh OJHY W3 JIBYX JIBEpEH, 3aTeM OJHY H3 TpeX JIBe-
peH, a 3a KaxJ0¥ M3 HUX el OXKUJalT yeThipe aABepH. Ilpoiias kakyro-
00 JABEPH, KphICAa HE MOXKET BEPHYTHCS depe3 Hee 0bpaTHO. CKOJBKH-
MU pa3IMYHBIMU MYTSAMHU KpbICa MOXET MPOUTH JaOUPHUHT OT Hayasa 1o
KOHTIa?

Buioenenue neckonbkux 603M0oMCHbIX cuydaes

5. B wmarasune «Bce mns yas» mponarorcs 5 wamiek, 3 Omroamna u
4 gaiinple T0KKHA. CKOIBPKAMH CITOCOOaMH MOXHO KYIIHUTH J[BA IpeIMeTa
C pa3HBIMH Ha3BaHUSMU?

6. CKOIBKO pa3IM4YHBIX CJIOB (HE O0S3aTEIBHO OCMBICICHHBIX)
MOJKHO TIOJTyYUTh, IIepecTaBisis OyKBHI cioB: Kpor, Mama.

7. Morery 6pocatoT Tpmkasl. CKOJBKO pa3HBIX IOCIIEI0BATEIHHO-
CTe OpJIOB U PEelIeK MOXHO IIPU ITOM MOIYUHUTH?

8. Andasur mnemern Mym60-FOM60 coctout u3 tpex OykB A, b u
B. CioBoMm sBiseTcs ir00as Mociieq0BaTeIbHOCTh, COCTOsAIIas He OoJee,
yeM u3 4 OykB. CKOJIBKO CIIOB B si3bIKe iieMeHrn Mym00-FOm60?

Ilepecmanoexu

9. CKOJBKO CYIIECTBYET Pa3IMYHBIX TPEX3HAYHBIX YHUCEI, B JIECs-
TAYHOW 3aITUCH KOTOPBIX MUGPHI 1, 2, 3 BCTpedaroTcsl pOBHO 10 OTHOMY
pasy?

10. CxonpKkuMu crioco6amul 8 4eI0BEeK MOTYT BCTaTh B 0Yepeab?

Paccysicoas anmanocuuno, neeko 3amemums, YMO N PA3TUYHBIX
npeomMemos MOJNCHO 8bl10dHcUmb 6 psio n*(n — 1)¥(m —2)* ... 2 * 1 = n!
KOJINYECTBOM CIIOCOOOB.
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11. CkonbKO UMEETCsl TPEX3HAYHBIX YHCEN, B 3alIUCh KOTOPHIX BXO-
JUT POBHO OfHa mupa 57?

12. CKONBKO pa3iaNdHBIX CJIOB MOXKHO ITOJIYUYUTH, IIEPECTABIISIS OYK-
BEI CIICYIOIINX CJIOB:

a) BEKTOP;

0) JINHUA?

Jomawnee 3adanue 28

1. CkonbpKO CyIIECTBYET IIECTH3HAYHBIX YHCET, B 3alIUCH KOTOPBIX
ecTb XOT4 ObI 01Ha YeTHas 1udpa?

2. CKOJIBKO Pa3IMYHBIX CJIOB MOXKHO IOJIyYUTb, IEPECTABIISS OyK-
BBI CJIEIYIOUINX CJIOB!

a) [IAPABOJIA;

0) BUCCEKTPUCA;

B) MATEMATHUKA?

3. Bychl— 3TO KONBILO, Ha KOTOpOE HaHW3aHBI OYCHHKH. Bychl
MO>KHO MTOBOPa4YMBaTh, HO HE MepeBopaunBaTh. CKOJIBKO Pa3IMUHBIX OyC
MOJKHO cJienath U3 13 pa3audHbIX OyCHHOK?

4. B andasure miemenu bym-bym mects OykB. CIIoBOM SBIISETCS
mo0ast MocIe0BaTeIbHOCTh M3 IIECTH OYKB, B KOTOPOH €CTh XOTs ObI
JIBE OJMHAKOBBIE OYKBHI. CKOJIBKO CJIOB B SI3bIKE TUIeMeHH bym-bym?

5. JluaroHams Tpamenuwu TEPICHIUKYISIPHA OTHOW M3 OOKOBBIX
CTOPOH U SIBJISIETCS OMCCEKTPHCOM OJJHOTO U3 YIiIoB Tpamnenuu. Haiinure
OTHOILIEHHUE JUIMH OCHOBAHMI Tpaneuuu.

6. CKOIBKO KHJIOIPaMMOB MeIU HY’KHO NEPEIUIaBUTh C 5 KT CIIaBa
Menn u cepedpa, comeprxkaimero 13 % cepebpa, 4TOOBI MOITyYUTH CILIAB,
conepxkaiuii 8 % cepedpa?

3augarue 29.
3amayu Ha IOCTPOEHHSA
C IOMOIIUBIO HHPKYASI H AHHEHKH

3aoauu

1. B TpeyronbHuKe HaliiuTe TOYKY, PABHOYJAJIECHHYIO OT BCEX €r0
CTOpPOH.

2. Yepe3 Touku A u B mpoBenuTe NBE MpsIMBIE TaK, YTOOBI yroi
MeXy HUMHU AeTHIcsa AaHHOH npsimoit MK momnosnam.

3. TlocrtpotiTe OuCCEKTpUCY yIila ¢ HEAOCTYITHON BEPIIMHOM.
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4. JlaH TpeyroibHUK, Y KOTOPOrO OJHA M3 BEPIIUH HEIOCTYIIHA.
ITocTpoiiTe MearaHy TPEYroJbHUKA, BEIXOISIIYIO U3 3TON BEPILIHHEI.

5. Tloctpoiite U3 TaHHOM TOYKHM KacaTelIbHYIO K JAaHHON OKPYKHOCTH.

6. Broummre OKpyXHOCTh B JTAaHHBIM yroJI TakK, YTOOBI OHA MPOXO-
JIa yepe3 3aJJaHHyI0 TOUKY A, JIeXKaIlyIo Ha OJTHOM CTOpPOHE yTIa.

7. TlocTpoiiTe TpeyrojbHUK IO CTOPOHE, BBHICOTE, MPOBEACHHON K
HEW, U MeJIuaHe, MPOBEICHHOM K OTHOW U3 ABYX JIPYTUX CTOPOH.

8. [aHa oxpy>KHOCTH C IIeHTpoM B Touke O u Touka 4 BHe ee. [Ipo-
BEJIUTE Yepe3 TOUKY A NPpAMYI0, MEPECEKAIOLIYI0 OKPY>KHOCTh B TOUKaX
B u C takux, uro AB =BC.

Jlomawnee 3a0anue 29

1. TloctpoiiTe mapamienorpaMm Mo JaHHBIM JJUHAM JIBYX €ro Jua-
TrOHaJIeH U OJHOM U3 CTOPOH.

2. TlocTtpoiiTe TpeyroJibHUK IO TMEPUMETPY, OJHOMY U3 YIJIOB U
BBICOTE, IIPOBEICHHOI U3 BEPIIMHBI APYTOTO yTa.

3. Ha npsamoii a HaiiauTe Touky K, cyMMa pacCTOSHUI OT KOTOpOH
JI0 IBYX 3aJaHHBIX 10 OJHY CTOPOHY OT mpsiMoii Touek B u C Obuta OBI
HalMEHBLIEH.

4. Jlan yron ABC u touka M BHyTpH Hero. Haiimure Ha cTopoHax
JAHHOTO yria Takue Touku E u K, uToObl TpeyronsHUK MEK mumen Hau-
MEHBIIUN IEPUMETP.

5. HmeroTcs nBa ciiaBa ABYX METAJUIOB. B mepBoM cIuiaBe metan-
JIbl HAXOJATCS B OTHOIIEHWM | :2, a BO BTOPOM — B OTHOIIEHUH 2 : 3.
CKOJIBKO YacTel KaKJoro CIUIaBa HAJO0 B3ATh, YTOOBI TOJYYHUTH CIUIAB C
OTHOIIIEHHUEM MeTaylioB 7 : 137

6. HaiinuTte Bce pelieHusi CUCTEMbl YPaBHEHUIM:

2u+v=7,

|u—v|=2.

Baugarue 30.
OTHoOlIIeHHEe MAOLIAeH TPEYyrOABHHKOB

3aoauu

1. JlokaxuTe, 4TO €CIIU BBICOTHI IBYX TPEYTrOJIBHUKOB PAaBHBI, TO UX
TIOMIAAN OTHOCSITCSI KaK JTHHBI OCHOBAHUM.
2. Jlokaxwure, 4TO MEAMAHA JICUT TUIOLIAIb TPEYTOJILHHUKA ITOTIOIaM.
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3. Jlokaxute, 4TO MeIWaHbl pa3dOMBAIOT TPEYTOJILHUK Ha MIECTbH
PaBHBIX MO IUIOLIAIN TPEYTOJIBHUKOB.
4. Haiigute, B KakOM OTHOLICHWH Ouccektpuca yrma C paenut

b
II0maas Tpeyroiasauka ABC, eciu U3BECTHO, YTO —— = —.
a

5. CepennHa ogHOU W3 AMATrOHAJEH BBITYKJIOTO YETHIPEXYyTOJIbHUKA
COEMHEHA C KOHLAMH APYroll AuaroHaiu. Joxkakute, 4To mojgydyeHHas
JIOMaHas JAEIUT YeTHIPEXYroJIbHHUK Ha JIBE paBHBIE MO MJIOMIAIU YACTH.

6. B tpamenuu ABCD (BC mapamnensHa AD) Touka K — cepenuHa
AB — coemunena otpeskamu ¢ BepmuHamu C u D. Halinute oTHOIICHME
momaneit tpeyronpauka KCD u tpanernuu ABCD.

7. UYepes touky D, nexamiyto Ha ctopone BC tpeyronbHuka ABC,
MIPOBEJCHBI NPSAMBIE, MapalUIeIbHbIE IBYM IPYTMM CTOPOHaM M Iepece-
Karorque cTopoHsl AB u AC COOTBETCTBEHHO B Toukax £ u F. Jlokaxwure,
yT0 TpeyroabHuku CDE u BDF MeroT paBHbIE IIJIOIIA U,

8. Menuana BD u Ouccektpuca AE tpeyronsauka ABC mepeceka-
I0TCS B TOUKe F, MpUYeM JAJNHA 0Tpe3ka AF B Tpu pasza OG0iblIe IITHHBI
otpeska FE. [lnuna menuansl BD paBHa a, nHa OUcCeKTpHUCH AE paB-
Ha b. Haiimute mnomane tpeyronsanka ABC.

Jlomawnee 3adanue 30

1. B tpeyronsHuke ABC menuansl AA, u BB, nepecekarorcs B

touke O. Haiinute mimomans TpeyroiabHuka A5C, ecnu IIomags Tpe-
yroiasHuka ABO paBHa S.

2. Touka, Jexaias BHyTpH IapajuiesiorpaMma, COeJMHEHa OTpe3-
KaMH{ CO BCEMH €ro BepinHamu. J[okakuTe, 9TO CyMMBI ILTOMIAAEH Mpo-
THUBOJIEKAIINX TPEYroJbHUKOB, Ha KOTOpBIE pa3OMBaeTCsl MapajuleNo-
rpaMM, paBHBL.

545 5-N5 g
5-45 5445

4. B mapamnenorpamme ABCD touka M — cepeauHa CTOpOHBI AB.
Otpe3ok DM u nuaronans AC nepecekarorcst B Touke K. Hatigure mmio-

mane TpeyroapHuKka AKD, ecnu 1uomans mapamienorpamma ABCD
paBHa S.

3. CpaBHHTE yucIa
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5. TlepeMeHHBIE X W ) TIOJOXUTEIBHBI M U3BECTHO, UTO X + ) =10.
1

Haitnute HauMeHblllee 3HaY€HUE CYMMBbl — + — .
Xy
6. Jlpa memiexona OTHPaBWINCh OJAHOBPEMEHHO HABCTpEdy IpYT
JIpyry u3 nocenkoB K u P. IIpu BcTpede okazaioch, 4TO MEPBHIN MPOIIIE
Ha 2 kKM Oombie BToporo. OTIOXHYB BMECTE IMOI9aca, OHU IPOAO0KaIN
cBoif myTh. [lepsslit npumien B P uepe3 1 1 30 muH, a BTOpoii B K — uepes
2 4 40 muH. Haiinute paccTossHHE MEXIY MOCEIKaMHU.

3augarue 31.
BeKTOphI KaK HallpaBA€HHBIE OTPE3KH

OTpe30oK, U1 KOTOPOro yKa3aHO, KaKOW M3 €ro KOHLIOB CUHUTAETCS
HAYaJoM, a KaKOW — KOHI[OM, Ha3bIBAETCS HAPABJICHHBIM OTPE3KOM HITH
BEKTOPOM.

BcnomuHaeM, 4yTo HaJ0 3HATH MO AaHHOH TeMe.

1. PaBeHCTBO M KOJUTMHEAPHOCTh HEHYJIEBBIX BEKTOPOB.

2. CroxeHHe 1 BBIYUTAHHE BEKTOPOB OCYIIECTBISIETCS MO TPEM H3-
BCCTHBIM IIpaBUJIaM:

1) mpaBUIIO TPEYTOJIBHUKA;

2) paBUIIO MapaJIeIOrpaMMa;

3) mpaBuIIO JOMaHOM.

3. YMHOXEHHE BEKTOpa Ha YHCIIO.

4. CBoliCTBa CIIO’KEHHUS BEKTOPOB U YMHOXKEHUS BEKTOpA HA YHCIIO:

)a+b=b+a;

2)a+(b+c)=(@a+b)+c;

3) (A+p)-a=r-a+p-a;

4 h-(@+b)=h-a+r-b.

5. ENMHCTBEHHOCTH pa3jioXeHHs JF000T0 BEKTOpa MO IBYM HEKOII-
JIMHCAPHBIM BEKTOpaM.

3adauu Ha npumeHenue 6eKMopos

1. Touka C— cepenuHa oTpe3ka AB, a Touka O — MPOU3BOIbHAS

N 1 -
TOYKa TIOCKOCTH. JJokaxute, uto OC = E(OA + OB )

2. JlokaxuTe, 4TO mpsMasi, IPOBEACHHAS Yepe3 CepeMHbI OCHOBA-
HUH Tpareruy, MPOXoIUT Yepe3 TOUKY MEePECeUCHHs MPOIOJIKECHUN 00-
KOBBIX CTOPOH.
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3. Joxaxute, 4TO CpemHss JUHUS TpalClUu MapaieIbHa OCHOBA-
HUSM U paBHA UX TOJTYCyMMe.

4. JlokaxxuTe, 4TO OTPE3KH, COCIUHSIONUIME CEPEAUHBI TPOTUBOIIO-
JIOKHBIX CTOPOH ITPOU3BOJIBHOI'O YCTHIPEXYT'OJIbHUKA, TOYKOM rnepeccuc-
HUSA JICJSITCS TOIMOJIaM.

5. Touka C nenut oTpe30K AB B OTHOIICHUU M . 1, CIATAS OT TOU-
ku A. Jlokaxwurte, 9T0 g M000M Toukd O CHpPaBEIIUBO PABEHCTBO

C=—"04+—"—O0B .
n+m m+n

6. [anbl yerbipexyroiasHuk ABCD u Touka O. Touku E, F, G, H
CUMMETPHYHBI TOUYKe O OTHOCHUTEIIEHO COOTBETCTBEHHO CEPEIUH CTOPOH
AB, BC, CD, DA. Uto npexacrasiset co0o0it ueThipexyroibHuk EFGH?

7. Touka O — cepeauHa Menuansl EG TpeyronbHuka DEF. Beipa-

3UTE BEKTOP DO gepe3 BEKTOPHI d = ED u b =EF.
Jlomawnee 3adanue 31

1. Paccmorpum Tpanennio ABCD, y KoTOpo#t qyinHa ocHOBaHUS AB
B JIBa pa3a Oonbiie amuHbl ocHoBaHus CD. Touka M — cepenuHa CTOpoO-
HbI AD, Touka O — TOUKa IepeceyeHus AuaroHanen Tpanequu. Beipaszure

4yepe3 BEKTOPEI AB wu AD :
a) BEKTOP AM ,
0) BEKTOp E,
B) BEKTOD BC ,

r) BekTOop AN,
€CJTM W3BECTHO, UYTO TOYKa /N pacroyioxkeHa Ha ctopoHe BC u TOUKH M,
O, N nexat Ha OJHOU MPSMOiA.

2. Ormpenenure, Kakue MH(PPHI COOTBETCTBYIOT KaXI0i U3 OyKB:

Kadran + Kadran = Tpumika.

3. JiBoe pabo4mx MOTYT BBITOJHUTH HEKOTOPYIO paboTy 3a 7 aHE
MIPU YCIIOBHUH, YTO BTOPOH pabOuMii MPUCTYMUT K HEH Ha Ba JHS TO3XKE
nepBoro. Ecimu Ob1 Ty ke paboTy KaXKIblid BBIIOJMHSUT B OJWHOYKY, TO
IepBOMY TOHAA00UI0Ch OBl Ha 4 THs OoJblIe, YeM BTOPOMY. 3a CKOJIBKO
IOHEH KaKAbli pabounii Mor OBl BHIIOJIHUTE 3Ty paboTy, €CITM U3BECTHO,
YTO YHCJIO JHEH, HEOOX0IMMOE KaXKIOMY U3 HUX, — [enoe?
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4. JlokaxuTe, 9TO JJIs BCeX XOpA AB MaHHON OKPY>KHOCTH BEIUYU-
Ha (AB2 ) / AD , tne AD — paccrosiHue OT TOUKH A A0 KacaTeslbHOH B

TOUYKE B, UMEET OJHO U TO K€ 3HAUCHHUE.

5. Ilycte H — Touka mepecedyeHus: MpsSMBIX, COAEPIKAIIMX BBICOTHI
tpeyronbauka ABC, a A', B', C' — ToukHd, cCUMMETpUYHBIE TOuke H
oTHOcUuTeIbHO TpsMBIX BC, CA, AB. Jlokaxwure, uro Toukn A', B', C'
JIe)KaT Ha OKPYKHOCTH, OIIMCAaHHOW OKOJI0 TpeyronbHuka ABC.

6. Otpe3ok AB sBngercs AMAMETPOM OKpYKHOCTU ¢ IeHTpoM O.
Ha xaxnom pagnmyce OM OKpY>KHOCTH OTJIOXKEH OT HeHTpa O OTpE30K,
PaBHBINM pacCTOSHUIO OT KOHIIAa M 3TOro paauyca o npsmon AB. Haitau-
T€ MHOKECTBO KOHIIOB IIOCTPOEHHBIX TAKHM 00pa30M OTPE3KOB.

3augarue 32.
HexapToBBI KOOPAHHATEI HA IAOCKOCTH.
KoopauHaThl BEKTOPOB

IIpoBenem Ha mtockocTy yepe3 Touky O JBe B3aMMHO MEPIIEHANKY-
JSIpHBIE TIPAMBIE — ocH KoopAauHAT. Och X, oHa OOBIYHO TOPU3OHTANBHA,
Ha3BIBAIOT OCHIO aOCITHUCC, & OCh Y — OCBhIO OpaMHAT. TOUKOM mepecede-
Hus O — HavauoM KOOpAMHAT — KaXkJas U3 oceil pa3dbuBaeTcs Ha JIBE T0-
JIyocH. YCIOBUMCS OJHY M3 HUX Ha3bIBaTh MOJOKUTEIHHON, OTMEUas ee
CTPEJIKOH, a IPYTyI0 OTPULATEIBHOM.

Kaxnoit Touke A TIOCKOCTH TOCTaBUM B COOTBETCTBHE MApy HUH-
cell — KOOpAWHATHI TOYKH — abciuccy x U opauHaTy y. Yepes Touky A
MPOBEAEM TPSAMYIO, IMapallIeNlbHYI0 ocH opAauHaT. OHa mepecedeT OcCh
abcmyice B HEKOTOpoii Touke x'. HazoBem abGcumccoit Touku 4 4ucio X,
a0COIOTHAS BEJIMYUHA KOTOPOTO paBHA PACCTOSIHUIO OT TOUku O 10 x'.
OpauHata y ompenenseTcs aHaJIOTHYHBIM oOpa3oM. BBenenHeie Ha
TUIOCKOCTA TaKUM 00pa3oM KOOPIWHATHl HA3bIBAIOTCS JEKAPTOBBIMH M
obo3Hagarores (X, y).

Koopaunatsr cepennubr C(x,y) orpe3ka AB, rne Touku A u B — nBe

TIPOU3BOJIbHBIE TOUKH IIOCKOCTH ¢ KoopauHatamu A(x,,y,), B(x,,¥,),

X, +Xx +
BBIP@KAIOTCS TAK: X = %; = % :
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PaccTosiHue MeXITy ABYMs TIPOU3BOJNBHBIME TOYKAMHU TIOCKOCTH A
u B ¢ xoopuuHaramu A(x,,y,), B(x,,y,) , Bblpaxaercs Tak:

d:\/(xl_x2)2+(y1_y2)2 .

YpaBHEHUE OKPYKHOCTHU € LEHTPOM B TOUKE C KOOPIAUHATAMU (a,b)

u pagmycom R: (x — a)2 +(y- b)2 =R,
Ypasuenue npsiMoii: ax+by+c=0.
KoopauHaTel BEKTOpa @ , MMEIoLIero Havanom Touky A(x,»,), a

KOHLOM TOuKy B(X,,y,), GyAyT BBIUHCIATBCS CIEAYIOIAM 00pa3soM:

a =X, =X, A=y, =Y.

AOcomoTHasT BEIMYMHA BCKTOpa C KOOpAWHATAMH a= (al,az) BBI-

paxaercs Tak: [a|=4/a] +a; .

Ecu €, €, — eXuHUYHbIC BEKTOPBI, TO 11000it BekTop @ =(a,,a,)

JIOITyCKaeT CIIeTYIOIIEe Pa3IOKEHHE:
a=a,-e+a,-e.

CkanapHoe npousgedeHue eKmopos

1. CkansipHbIM TpOM3Be/ieHHeM BeKTOpoB & (a,,a,) u b(b,b,),

3aJlaHHBIX CBOMMH KOOpJAMHATaMH, Ha3bIBACTCS CyMMa IMOMApHBIX IMPO-
U3BE/ICHNI KOOPUHAT BEKTOPOB, TO €CTh UUCIO a,-b +a, b, .

2. CkansgpHoe TpPOM3BEICHHE BEKTOPOB PAaBHO NMPOU3BEACHHUIO HX
aOCOJIIOTHBIX BEIMYMH Ha KOCHHYC yIJIa MEXK/y HUMH.

3. Ecnm BeKTOpHI NMEpHEHANKYISPHBI, TO MX CKAJISPHOE NPOH3Be-
JeHHe paBHO HYIO. VI Ha000pOT, eclii cKaJsipHOE MPOU3BEACHUE PABHO
HYJIIO, TO BEKTOPBI TIEPIICHIUKYISIPHBI.

3aoauu

1. Haiinure KoOpAWHATH cepeAnHBl oTpe3ka ¢ koHmamu (10, 2) u
(-2, 6).

2. [Hansl Toukn A(2, 1) u B(-2, 6). CocraBpTe ypaBHEHUE OKPYK-
HOCTH, TUAMETPOM KOTOPOU SBISIETCS OTPE30K AB.

3. CocraBbTe ypaBHEHHE NPSMON, KOTOpast IPOXOIUT Yepe3 TOUKU
A(-1, 1) u B(1, 0).
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4. Haligute TOYKM TEPECCUYCHUS C OCSAMH KOOPJIUHAT TMPSIMOMH
3x-2y+6=0.
5. Jlaubl Bektopsl @ (3,2) u b (0,~1). Haiimure Bextop: —2a +4b .

6. Haiimute aGcomoTHy 0 BemmunHy Bektopa @ +b , ecmn a (1, —4);
b (-4, 8).

Jlomawnee 3a0anue 32

1. Hamer toukm A(0,1); B(1,0); C(1,2); D(2;1). Hokaxute, d9TO
AB=CD.

2. Haiimure cymmy BektopoB: a) a (1,-2), b (2,-3); 6) a (=3,4),
b (2,-3).

3. AOcomoTHas BenTWYMHA BeKTOopa Aa paBHa 5. Haiimure A, ecmu
a (-6,8).

4. Haiigute KOCHHYCHI YTJIOB TPEYrOJNbHUKA, €CIA €Tr0 BEPIIUHBI
3amanbl Toukamu: A(1,1); B(4,1); C(4,5).

5. Hansl wetsipe Touku: A(1,1); B(2,3); C(0,4); D(-1,2). lokaxmure,
YTO YEThIPeXyTronbHUK ABCD — npsAMOYTOJIbHHUK.

6. Pemure ypaBHeHUeE: |x—2|+|x—3| =35.

IIpunrozxkeHue.
OAHMMIIHAZHBIE 3a4a4H OASI CAMOCTOSITEABHOH paboThI

1. CKOJBKO CYIIECTBYET ACIANIMXCS Ha 9 NeCATU3HAYHBIX HATY-
paNBHBIX YHCEd, B JACCATHYHON 3alHMCH KOTOPBIX YYacTBYIOT TOJIBKO
udpset 0 u 5?

2. Ha mareMaTtWdeckoM KOHKypce OBLIO TMPEIIOKCHO HECKOJIBKO
MPOCTBIX U HECKOJBKO CIIOKHBIX 3a/1ad. YYAacTHUKY JaBaid 3 ouka 3a
pelIeHne CIoKHOW U 2 oYKa 3a peleHue mpoctoi 3agauu. Kpome Toro,
3a K@y HEPEIIeHHYIO MPOCTYIO 337ady CIHCHIBAIIOCH OJHO 04KO. Po-
Ma perrrn 10 3amay 1 Habpan 14 oukoB. CKOMBKO OBLTO MPOCTHIX 331a4?

3. ba6a-Ara u Komield coOpanu HEKOTOpOE KOIUYECTBO MYXOMO-
poB. KonmndecTBo kpanmnHOK Ha Myxomopax baObi-fru B 13 pa3 Gombie,
geM Ha Myxomopax Komes, HO mocie Toro, kak baba-fra otnama Ko-
LICI0 CBOW MYXOMOp C HAaUMEHBIINM YHUCIIOM KPalmuHOK, Ha €€ MyXOMO-
pax cTajo KparvHOK TOJIEKO B 8 pa3 Oombie, yeM y Kormes. Jlokaxure,
gyTo BHauaje y ba0dwr-SAru Oputo He Oostee 23 MyXOMOpPOB.
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4. Ha nmocke BbIUCANU B MOPSAJIKE BO3pacTaHMs Bce uucia ot 1 1o
10000, a moTOM CTEpaM T€, KOTOPBIE HE NensaTcs HU Ha 4, Hu Ha 11. Ka-
KOe 9ncio okaxketcs 1994-m?

5. B TypHHpe 1O OTUMIMHCKOHN cucTeMe (TO eCTh B KaXIOM Type
OCTaBILMECS UTPOKH Pa3OMBAIOTCS Ha MAaphl, U MPOUTPABIINE BHIOBIBAIOT)
urpamu 512 dgemoBek. KakmoMy TpuCBOMIN KBaTH(DHKAITMOHHBIA HO-
Mep — ot 1 g0 512. IlapTus Ha3bIBaeTCS HEMHTEPECHOH, €cli Pa3HOCTh
HOMEpPOB y4acTHUKOB OoJbmie 30. MoXeT i B TypHUpPE HE ObITh HEWH-
TEPECHBIX NapTUii?

6. Ectb mats MOHET mocToMHCTBOM 1, 2, 3, 5 u 10 mmactpos. OmqHa
U3 HUX (albIINBasi, TO €CTh €€ BEC B rpaMMax He PaBeH €€ JOCTOMHCTBY.
Kak npu momoru dameyHslx BecOoB 0e3 TUph OMpeneuTh (haabIIuBYIO
MOHETY?

7. Ilpu nBope npuHiia JINMOHA CIy» WK Tepiiory, rpadel u Gapo-
HBl. B Hauane mpasneHus npuHOA NpUABOPHBIX ObUT0 2009, HO KaXKAbIHA
JI€Hb OJTMH W3 HUX YOWBAJ JPYroTo Ha JAYd3JIH, PUYEM TeploTH YOUBaIU
TOJBKO TpadoB, Tpadbl — TOIBEKO OAPOHOB, a OAPOHBI — TOIBKO T'EPIIOTOB.
[Ipu 5TOM HHMKTO HE BBIUTpAN AY3JIb ABAXABI. B KOHIIE KOHIIOB, OCTAJCs
B JKUBBIX JIHIIL O0apoH AmnenbcuH. Kako#t TUTynm ObUT y TIEpBOTO TOTHO-
IETO TPHIBOPHOTO?

8. Tpu ABy3HAa4YHBIX YHCIIAa TAKOBHI, YTO CyMMa JIFOOBIX IBYX U3 HUX
paBHa YHCITy, OTIMYAIONIEMYCSl OT TPEThETro JIUIIb rmopsaakoM nudp. Ka-
KOU MOKET OBITh CYyMMa 3THX TPEX YUCEI?

9. B mapcuanckoM andaute k OyKB, M JIBa CJIOBa Ha3bIBAIOTCS I10-
X0XHMH, €CITH B HUX OJMHAKOBOE KOJIUYECTBO OYKB, U OHH OTJIMYAIOTCS
mumb B ogHOoM Mecte (Hampumep, TPUKC u TPYKC). Jlokaxwure, 4To
BCE CJIOBAa B SI3BIKE MOXKHO Pa3OWUThH Ha k TPYII, B KOKIAOH U3 KOTOPBIX
BCE CJIOBA HE [TOXO0KU APYT Ha JpyTa.

10. IlpeactaBuM, yTo 25 MWIKOJIBHUKOB CTOAT B psA. CaMblil JIEeBbII
IIKOJIFHUK BBIIIE CAMOTO MPaBoro. JlokakuTe, 9TO HalIeTCs MIKOJIBHIK,
y KOTOPOTO JIEBBIM COCE]] BBIIIE MPABOTO.

11. Ha nocke HanucaHo uucio 12. B TeueHune kaxmoil MUHYTBI YuC-
J10 100 YMHOXKAIOT, JTH00 IeisaT audo Ha 2, mubo Ha 3, U pe3yJbTar 3a-
MMCBIBAIOT HA JIOCKY BMECTO MCXOJHOTO yucia. JloKaKuTe, 4TO YHCIIo,
KOTOpoe OyJeT HallMCaHo Ha TOCKe POBHO Yepes3 vac, He OyneT paBHO 54.

12. YTpom B myxe mnaBano 19 cuaux m 95 kpacHbix ame0. MHorma
OHH CITMBAJIACH: €CIIM CIIMBAIOTCA JIB€ KPACHBIE, TO MOTyYaeTcs OJTHA CH-
Hss ameba, eCly CIUBAIOTCS JIB€ CHHHUE, TO TOTyUHBIIAascsS ameda TyT e
JEIUTCS, ¥ B UTOT'€ 00pa3yIOTCs YeThIpe KpacHble aMeObl, HAKOHEI], €CIT



MoproTtoBuTENbHBIE KYpChl NO MaTeMaTuke 8 Knacc 61

CIMBAIOTCA KpacHas W CUHsSS aMeObl, TO 3TO MPUBOJIUT K TMOSBICHUIO
Tpex KpacHbIX ame0. Bedepom B myxe okaszamochk 100 ame6. Cxombko
cpenu HUX CHHHX?

13. B Tabmune 2 X 2 CTOSAT YeThpe HaTypalbHBIX yucna. [Ipu aTom
COCEJIHHE IO BEPTUKAIM YKCIa OTIMYAIOTCS Ha 6, a COCeTHUE MO TOPU-
30HTAJIHN — B J1Ba pa3a. Uto 3a uncna crosaT B TabmuIe?

14. TIaT3HaYHOE YKCIIO0, B 3aIMCH KOTOPOTO HET HYJICH, NETUTCS Ha
54. V3 Hero BhIYEPKHYIH OJHY HUDPY, U MOIYUIUIOCh YeTHIPEX3HAYHOE
qucio, nensmeecs Ha 54. M3 3TOro 4eThIpeXx3HA4YHOTO YHCIa TOXKE BBI-
YepKHYIH ONHY IU(PY — MOTYyYMIOCH TPEX3HAYHOE YHCIO, AEISIIeecs
Ha 54. HakoHer, mocne BEIYEPKUBAHUS €IIIe OJHOM ITU(PHI, TTOTYYHIOCH
quciao 54. Haligure MCX0qHOE YUCIIO.

15. Jlokaxute, 9TO F000€ HATYpaTHLHOE YHCIO MOYKHO IPEIACTABUTH
B BHJIC YaCTHOTO OT JICTICHUS KBaJpaTa HEKOTOPOTO HATYPATLHOTO YHCIIA
Ha Ky0 HEKOTOPOTO HATYPAIBHOTO YHCIIA.

16. Cymma Tpex HaTypallbHBIX 4HCeN (He 00S3aTeNbHO Pa3IMYHBIX)
paBHa 100. M3 3TuX 4yHMcen MOXXKHO COCTaBUTh TPHU IMOMApHBIE Pa3HOCTH
(TIpY BBIYKCIICHUU Pa3HOCTU W3 OOJIBIIETO YWCIIA BHIYMTAIOT MEHBIIIEE).
Kaxoe Hanbosnplee 3Ha9eHHUE MOXKET MPUHIMATH CyMMa 3THX MTOTTIAPHBIX
pa3HoCTEi?

17. Toma 3agymaiia HaTypaJIbHOE YMCIIO U HallIa €ro OCTaTKW MpH
nenenuu Ha 3,6 u 9. CyMmMa 3THX OCTaTKOB OKa3ayach paBHa 15. Halinu-
T€ OCTATOK OT JIEJICHUS 3aJyMaHHOro yucna Ha 18.

18. B 2009 romy kaxaplii U3 MPE3uICHTOB MsATHAAIATH «OOIIeCTB
3alUTHl Yer0-TO OCOOCHHOTOY» IMOCIAl B TOJAPOK HAa JIeHb POXKICHUS
K2XXJIOMY U3 OCTAIBHBIX TMPE3UACHTOB TOPT C TAaKUM YHCIOM CBEYEK,
CKOJIBKO JIET MCHOJHIIOCH FOOMIIIpy. MOTJIO I Tak CIy4UThCS, YTO BCe-
ro 6su10 ocano 2009 cBeuek?

19. MOXHO 1M TaK PacCTaBUTh IO KPYry HaTypalbHblE YUCHa OT 1
mo 10 Takum 0Opa3oM, 9TOOBI CymMMa JIFOOBIX NIBYX YHCEN, CTOSIINX de-
pe3 oaHo, AenuiIachk Ha TpU?

20. Ha mone Opanu BcTpeTmiuch apmMuu Toncteix U TOHKHX 1O
1000 genoBek B kaxmod. CHadasia KaKIbI TOJCTHIM CONIAT BHICTPEIFIT
B OJIHOTO M3 TOHKHX, 3aTEM KaXJbli yIEIEBIIMNA TOHKUN COJAAT BbI-
CTpENUI B OAHOIO U3 TOJCTHIX. JIOKa)XXUTE, YTO B KUBBIX OCTAJIOCh HE
menee 1000 copgar.

21.Ha mome OpaHM BCTpeTHIHCH apMuH TojcTeix W TOHKUX TIO
1000 genoBek B kaxmoi. CHagasia KaXKIbId TOJCTHIM CONIAT BHICTPEIII
B OJIHOTO W3 TOHKHX, 3aT€M KaXKIIbIi YIENEBIINA TOHKWH COJIAT BHI-
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CTpENui B OAHOr0 U3 TONCTHIX. [locie 3Toro Kaabld yIENeBIIUNA TOJN-
CTBIH ellle pa3 BBICTPENNI B OJTHOTO U3 TOHKUX. JlOKaXkuTe, 9TO B )KHUBBIX
octanocsk He MeHee 500 conpart.

22. B Mope [loxneil >kuByT OCBMUHOKH, y KaX/I0TO OJIMH WM JBA
npyra. Korna B3omuio conuie, Te, y KOro ABOE Ipy3eil, TOCHHENH, a Te, Y
KOT'0 OJTMH JpyT — mokpacHemn. OKazaioch, 9TO JIO0BIC IBa ApyTa — pas-
HomBeTHbie. Torma 10 CHHUX OCBMHHOXEK MEPEKPACHIINCH B KPACHBIN
LIBET, a 12 KpacHBIX — B CHHHIA; TETIePh JIFOOBIC JIBa JIpyra OJHOTO [IBETA.
CkoJbKO OCBMUHOKEK B Mope Jloxneid?

23. Ha nocke HanucaHo uyucio 23. Kaxayro MUHYTY YHCIIO CTUPAIOT
C JIOCKU Y 3aIlMCBIBAIOT HAa €r0 MECTO MPOU3BEIEHUE ero IUQp, yBelu-
yeHHoe Ha 12. YTo okaxkeTcs Ha JOCKe uepes yac?

24. MOXHO M TaK pacCTaBUTh MO KPYTy BCE IIeNIbIe YUCia OT —7 10
7 (Bxmoyas (), 4TOOBI y KaXKJIOTO YUCIIA TPOU3BEJCHHUE JIBYX €ro coce-
nei OpuTo HeoTpHUIaTeabHbIM? Ecii 1a — mpuBennuTe mpuMep, eciid HeT —
OOBSCHHTE, TIOYEMY .

25. JlokaxxuTe, 9TO B JIFOOOM MIECTHUACCATU3HAYHOM YHUCIE, JIecs-
TUYHAS 3aIUCh KOTOPOTO HE CONEPKUT HYJIeH, MOKHO 3a4epKHYTh He-
CKOJIbKO mU(pP TaK, YTO IMOJYYMBIIEECS B pe3ylbTaTe YHCIO OyAeT Je-
muthes Ha 1001.

26. MoxHO 1 TIO00paTh TaKWE YEThIPE Pa3IMIHBIX HATypPaTbHBIX
qrcia, 9ToObl CyMMa JIFOOBIX BYX M3 HUX OblLIa CTENEeHbIO yuca 57?

27. letn, mOCTPOCHHBIC MTApaMU, BBIXOJIAT U3 JIECY, TJI¢ OHU coOupa-
i opexu. B kaxmoit mape uayT MaTbuMK M ACBOYKA, IPUYEM Y Mallb4H-
Ka OpexoB JIMOO BIBOE OOJIBINE, TUOO BIBOC MEHBINE, YeM Yy ICBOYKH.
Mormo 1 Tak CIy4duThCs, 9T0 Y Beex 1 000 opexon?

28. Ha nmansme cuaeno MHOTO MapThlimiek. JIBaauarh U3 HUX MOJIY-
9iIy 10 NUHKY. [IHyTas MapThIiKa CphIBaeT ¢ maabMbl TpH (UHUKA U
pasnaer moApyxkKaM. MapThIITka, MOTyYUBIIas 1Ba GUHUKA, ChEIaeT UX
U TUHAET Apyryro MapTeimky. [locie toro, kak mpousonuio 30 HOBBIX
MMMHKOB, MAPTHIIKH YMOKOWIHCh. CKOJIbKO (PMHUKOB OCTANOCh Y Map-
THITICK?

29. HecKobKO TOCYJApCTBEHHBIX CIYXKAIUX MONYYHIA OJUHAKO-
Byt0 3apmuiaty. [locne aToro BpeMsi OT BpeMeHH KTO-HHOYIb U3 HUX Opan
4acTh CBOMX JICHET W pa3[aBal MX MOPOBHY OCTAIBHBIM. Uepe3 HECKOIb-
KO TaKMX OIepalyii y OJHOTO M3 CIY)KalUX OKa3ajoch 24 Komewku, a
emie y omHOTo — 17 xoreek. CKONBKO OBLIO CITY>KaIux ?
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30. Ilo okpyxxnocTu pacctaBieHsl 20 egunuil u 30 ABOEK Tak, 4TO
HUKaKhe TPH OJMHAKOBBIE IUQPHI He CTOAT noapsan. Haiimute cymmy
MIPOM3BEIEHIH BCEX TPOEK MOAPSA UAYIINX ITHP.

31. MoXHO i paccTaBUTh B KIIETKax KBagpara 4 x 4 uncna ot 1 1o
16 Tak, 4TOOBI B KXKAOW KIETKE OBUIO WJIM MEHBIIEC BCEX YHCEN, CTOS-
X B COCEAHUX IT0 CTOPOHE KJIETKAX, MIM OOJIBIIIE BCEX ATHX YHCEN?

32. Aus, Bang u Canst pucoBajiM 4epTHKOB Ha YHCTBIX TETPATHBIX
JUCTOYKAX. DKOHOMHAsi AHS HapucoBaja OOJIbIIe YSPTUKOB, ueM BaHs u
Cans BMecTe, U U3pacxo/0Baja Ha 3TO MEHBIIIE BCETro JINCTOUKOB, a pac-
TOYMTENbHBIM BaHd HapucoBanm MEHbBIIE BCET0 YEPTUKOB, HO H3BEIN
0oJbIe JIUCTOYKOB, ueM AHs BMecte ¢ CaHeil. bonbline matu 4epTHKOB
Ha JINCTOYEK He Bie3aeT. JokaxuTe, yTo AHs U3pHCOBalla HE MEHbIIE
LIECTH JINCTOYKOB.

33. Ilox xymojioM IHMpKa JETAIOT KpacHbIC, CHHUE M 3CJICHBIC BO3-
IyIIHbIe mapbl — mo 150 kaxaoro usera. BHyTpu KaKa0oro CHHEro mapa
HaXOJOUTCSl POBHO 13 3eleHbIX, BHYTPU Ka)JOr0 KPacHOro — poOBHO 5
CHHUX W POBHO 19 3eneHbix. JloKaKuTe, 9TO KaKOW-TO 3EJICHBIN IIapuK
HE COJIEP>KUTCSI HU B OAHOM U3 449 OCTalIbHBIX IIAPOB.

OTBeTHI H/HAH KpaTKHe YKa3aHHS K PelI€eHHSIM

Jomarnnee 3amanue 1.

1. 53 % upumeceii B pyzne. 2. Otuy — 42 rona, ceiny — 24. 3. 19/49. 4.9
mwm 11.5.a) 11; 6) 21; B) 20. 6. 2970 u 6975.

Homainnee 3aganue 2.

1. Ha paccrosauun 400 m. 2. 35° 70° 65°. 3.IlapamiensHblii NEpEeHOC

y:|x| BIoab ocu OY. 4. IlapannensHelil mepeHoOC y=|x| BIOIb ocu OX.

5. xe(—o0; 1). 6. Pasbeiite MOHETEI Ha 3 rpymmbl: 6, 6 M 5 U CPaBHUTE Bec

MOHET.
Homainnee 3aganue 3.

Y310

1. Sﬁ; —. 2. LC =45°. 3. Pa3zpexbTe MO CpeJHEN JIMHUU TPEyroib-

NG

HHUKA U BBICOTE 00Pa30BAaHHOTO TPEYrOJbHHKA, MMPOBEIACHHON K CPEIHEH JIMHUU.
) 50 2 50
4. Pa3noxuTe Ha MHOKHTEIIN (7 ) —(2 ) .5.36 u63. 6. —2«/5.

Jomaninee 3amanue 4.
1. CBoiicTBO 4) COBMECTHO C JIFOOBIM U3 TPEX OCTAIbHBIX, & CBOMCTBA 2) U
3) coBmecTHBl Jumb co cBoiicTBoM 4). Oter: A =35; A, =46; 4, =74

2. Bepno paccka3zan Cnasa. 3. Hatama nonyuuna nepsyro, Komust — Bropyto, [Qu-
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Ma — TPEThI0 NpeMuu. PaccMoTpute Tpu BO3MOXKHOCTU. B kaxknoMm citydae oHO
BBICKAa3bIBAHUE CUUTAITE BEPHBIM, & OCTAIbHBIE — JOXKHBIMH. Y CTAHOBUTE B Ka-
JXKIAOM ClIydae BO3MOXHBIE BapHaHTBl pachpejeneHus mnpemuil. 4.3 T.
5.20=2+9+9. 6.30u.

JlomanHee 3agaHue S.

1. Tlepeceyenue OMCCEKTPHCHI yrila C TEOMETPUUECKHM MHOXKECTBOM TO-
4YeK, PaBHOYAAJEHHBIX OT 3aJaHHOU mnpsMoil. 2. IlepecedeHue OKpyKHOCTU C
FEOMETPUUECKUM MHOXKECTBOM TOUYEK, PABHOYIAJICHHBIX OT 3aJaHHON IPSMOM.

3. n=6. 4 (2:0);:(-2;0). 5. (n’+1)(n’+4n+5). 6.Hano B3aTH mepsoro

cmasa 40 kr, sroporo — 100 kr.
Jomatinee 3aganue 6.

1la+b .
1. m 2. BelienuTe 1eIyI0 YacTh W BBIIOJHUTE MapaulebHbIN I1e-
a—

peHoc Baonb oceii: OX u OY. 3.a)4; 6) n=4k-1, keN; k=#7.4.10 ny-
neil. 5. TpeyronpHuK paBHOOexpeHHBIH. 6. [lepBeiii moe3m— 75 4; BTOpOU —
50 4.

JlomamHee 3aganue 7.

1.p=-2; g=-1.2. PackpoiiTe MOZYNb 1O ONPEICIICHHUIO, BBIACIUTE MO~
HBIA KBaJIpaT M BBIIOJHHUTE MapaieNbHBIA IepeHoc BHomb ocei: Ox u Oy.
3. (1,0); (—2;3). 4. 14 nueii nepsriif pabounii u 19 nHeit — Bropoii. 5. Bulae-

JIMTE TOJHBIN KBajpar. 6. Her.

Jomaminee 3aganue 8.

1. Beluuciure AJIUMHY BBICOTHI, MPOBEACHHON K rumotenyse. 2. Ha ogHom
13 OCHOBAHMH TPANELUU OTIOKUTE OTPE30K JUIMHOM PaBHOM MOIYCyMME OCHO-
BaHuil. [lokaxkure, 9TO IIIOMIAh TPEYTOJIHHHUKA, 0OPa30BaHHOTO OOKOBOM CTO-
POHO¥ 1 maHHBIM OTpe3koM uckomas. 3. x = 2000 . 4. 1 kr upucok crout 1 pyoO.
11 xom. 5. JImana cruba MK nepnenaukynspHa auaroHann AC ¥ IPOXOAUT de-

J10

1
pe3 UEHTP NpsAMOYrobHUKa. JlokaxuTe, uTo S, > ZS wep - 0 aT .

Jomaminee 3aganue 9.
2 (x + 9)

1. x=—8ux=6; x=5ux=-4. 2. ——=
3(x—7)

. 3.a) )c=E ux=1;
4

6) x= —% n x=6.4. 20°. 5. JloctpoiiTe TpEeyroibHUK 0 MapajieaorpaMma.

6. 'mnoreny3a pasHa 50.
Jomamnee 3aganue 10.

1. Her. 2.Her. 3.Her. 4.3naeM, uro: (a+b+c)2=<a2+b2+c2)+

+2-(ab+bc+ac). 5. Bropoii Typuct uzer Geicrpee. 6. Teopema ITudaropa.
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Jomamnee 3ananue 11.

1. 34.2.5u7wm. 3.500 kr. 4. 72 xm/4. 5. 20 kr. 6. 202032 u 207036.

Jomamnee 3ananue 12.

1. 0,5.2. AC=1. 3. Bocrons3yemcs TeM, 4TO AMAroHaib poMoOa — Ouc-
bc

a+c
6opIe ckopocTy nemexonaa B 2 mu6o B 3 pasza. 6. ['pynmuposka.
Jomarnee 3amanue 13.

l.a) x> ~11x+24=0;6) 3x>—16x+64=0. 2.a) 70; 6) % 3. a=0.

cekTpuca yria TpeyroiapHuka ABC . 4. . 5. CKopoCTh BeJOCHUIIEANCTA

4.35. 5. lokaxure, uto Tpeyronsuuku BMB, u ABB, pasusl. 6. [Tocnennss mmdpa 1.

Jomamnee 3amanue 14.
1. BeigenuTe monHbIA KBagpat. 2. Beigenure nonHsiil kBaapar. 3. a) x > 0;

0) xe(—oo;—l]u[3;+oo); B) x>4. 4. Henb3a pasburs. (Cymma uudp Heder-

HOE YHCIIO, 2 B KaXIOH rpyme cymma nudp derHa.) 5. Paccmorpute paBHEIE
TpeyronbHuky. 6. 9/10 .

Homamnee 3aganue 15.
1. Hapmo moGaButk 15 kr mpecnoit Boxsl. 2. Iloxbop. 3. IapamienbHblii

nepenoc. 4. IIpeoGpasosanus: (x—1)(x—2)(x+3). 5.3anaua Pamces. Jlorn-

YECKUE paccyxaeHusa. 6. AHrIuickuil uzydaror 28 dyeioBek, HeMeukuid — 21,
(paHIy3ckuii — 6.

JomamHee 3aganue 16.

1. Tlepssrit urpok Bcerna BemrpeiBaet. 2. [lopoBHy. 3. 5812. 4. Bemrpaer
nepBeid. 5. 1 : 5. 6. [IpoBoanmM dyepe3 oCHOBaHWE OUCCEKTPHUCH TPSMEBIE, Mapa-
JIeNbHBIE CTOPOHAM TpeyroibHHKa. CTOPOHBI MOIYYEHHOT'O BCIIOMOTATENBFHOTO
TPEYTOJIbHUKA HaXOAATCS U3 000N

Homamnee 3aganue 17.

1. B 101 pa3. 2. ITokynka cromwna 700 py6. 3. Pemute oOpatHyro 3amady.
PaccmoTpuTe mpaBuibHBIA TpeyroibHUK ABN, Touka N — BHYTpH KBajpaTa .
4. Beigenure 001acTH, yIOBIETBOPSIOIINE JaHHBIM OTHOIICHUSM. 5. Brinenure
061acTH, yI0BJIETBOPAIOIIME JAHHBIM OTHOIIEHUSM. 6. y = x” —2x +4 .

HomamHee 3aganne 18.

15

Lo 25 g4 3 9

a+b
1979 =990% — 989> . 5. IIpsAMOYTONEHUK PABHOBENMK MapaLIeorpaMMy U KBaj-

4. EXVHCTBEHHBIM  CIIOCOOOM:

paTy co CTOpOHOI1 Jab . 6. Ha 25 % Gonbue.

Homainnee 3aganue 19.
1. Hemumocts. 2.8280. 3.432; 936. 4. Bepno. 5.IIpeoOpazoBaHus.
6. 10652 — 9067 = 1585.
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Homamnee 3aganue 20.

2
1. BricoTa paBHa g 110 ¥ AETUT CTOPOHY Ha OTPE3KH 3%, 55. 2.5,2.

B2 B2

4 4
6. 20 u 30 MuH.

4. BeicoTa paBHa 4, runoreHy3a pasHa 6,25. 5. Yucno 9.

JlomamHee 3aianue 21.

V2

1.2; 10. 2. 2. o 3.7. 4. 2-3 (Ha KakI0M Iare cyMMa BCEX HOBBIX
yucen OyJaeT B JBa pa3a OOJIBIIIE CYyMMbI BCEX CTapbIx uwmceln). 5.3a 3 muH.
1
6. 45°+arctg5.

JlomamHee 3ayanue 22.
1. 51286+1582=52868. 2. B mecrepuunoil. 3.25; 30. 4. 2234210, =

=39930 = 2000202220, . 5.a) x=6; 6) x=9:(5x+3)-(x+6)=8x>+8x .

6. Yxazanwue. Ilycts mepBas mudpa uncna n paBHa A, BTopas — B, tpetss — C,
yerBeptast — D. Torna S+ 97 = (4+B+C+D) +9((1004+10B+C) + (104+B) + A=
=10004 + 1008 + 10C + D =n.

Jlomamnee 3ananue 23.

1. 18969+18969=37938. 2. IIpeobpazoBanus. 3. 19-19=361. 4.3/5. 5. 2.
6. 13.

JloMarmHee 3aanue 24.

1. Onmcate OKpY>KHOCTH BOKPYT deTeipexyroinbHuka ANMC . 2. Touku K
u D coBmamaroT. 3. YIIBI MEXIY XOpIaMH, CEKYIINMH, KacaTeIbHBIMH.
4. Nokaxwure, yto npsMmas OFE mapamrensHa npsmod BH. 5. Mcmomb3oBath
CBOWCTBA IECATHIHON QOpMEI 3armucH uucia. 6. (2, 2), (-3, -3).

JloMarmHee 3aanue 25.

1. a. 2. llpuamun Jupuxme. 3. Ilpunnun Jupuxne. 4. Her. Ecnun uncna
HEYETHBIE, TO OCTAaTOK OT JENIeHWs CyMMbl HMX KBaapatoB Ha 4 paBeH 2.
5. ITepBoe mecTo — 1 y4acTHUK, BTOpOE U TPEThE MECTa — IO JBOE YUYACTHHKOB.
6. Yron 4 paBen 60°.

JloMarHee 3aanue 26.

J5-1

1. sin18° :T (paccmoTpuTte paBHOOEnpeHHBIH TpeyroibHUK ABC :

AC=BC=1; ZC=36°). 2. ®opmyabl NpUBEACHUS. 3. a) %; 0) 5\/57;4 .
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4. Crpynnupyiite 1 pacCMOTpUTE OCTaTKH OT JAeleHus Ha 3. 5. (\/E —1)~a2.
6. 18 pyo®.

Jomarinee 3aganue 27.

1. Yrael MexOy XOpAaMH U CEKyIMMHU. 2. YIJIBI MEXAy XOpAaMu.
3. Vsl MeXIy XOpJaMH, CeKyIUMH, KacaTelnbHbIMU. 4. CTOPOHBI HOBOTO Tpe-
YroJIbHUKA SIBJISIIOTCS OMCCEKTpHCaMU BHEIIHMX YIJIOB TpeyrosubHuka ABC.
5. 62 s610ka. 6. OT IPOTUBHOTO.

Homainee 3aganue 28.

| | '
1. 884375=900000—5". 2.a)-§i; 5) L 10!

; B) 3. 131/13 =12!
2131 31.21.21

4. 6°— 6! 5. TIpogoKHTH GOKOBBIE CTOPOHBI TPATIEIMH [0 TIepecedeHus. OTBeT:

AD:BC=2. 6. 3% KT MEOH.

Jomarnnee 3aganue 29.
1. CseleHue K MOCTPOCHUIO TPEYTOJIbHUKA 110 TPEM 33aHHBIM CTOPOHAM.

2. «Pactipsmnenue» nepumerpa. 3. Otpaxenue. 4. Otpaxenue. 5. Ilepsoro
cIuIaBa — 3 9acTH, BTOPOro — oHy 4actk. 6. (3; 1); (g, %) )

Homamnee 3aganue 30.

5+J§+5—J§
5—«/5 5+«/§
S

<10 4. S.xp = e 5. 0,4 — HauMeHbIlIee 3HAYEHHUE BhIpaKeHHMs. 6. 14 kM.

1. S ;- =3S . 2. BeryucnuTe miomany TpeyrojJbHUKOB. 3.

Jomarnnnee 3amanue 31.

1. Cnoxenune BekTOpoB. 2.364768+364768=729536. 3.14 u 10 nHueit.
4. BnucanHble yriibl W T0A00HBIE TPEYroJbHUKH. 5. BrmcaHHbBIE —YIIIBI.
6. Brincanssle yrisl.

Homamnee 3aganue 32.

1. HmunHa Bektopa. 2. CrnoxxeHue koopauHart. 3. 1/2. 4. CxansapHoe mpous-

BezieHue. 5. JlMHa BEKTOPOB M CKaslspHOE mpoussezenue. 6. [-3,2].

Pewenus onumnuaonvlx 3a0ay

1. 'V Takux 4ucen cymMma LU}p ASNUTCS HAa 5 ¥ HA 9 W IIPU 3TOM He TIpe-
BocxomuT 50, 3HauMT, OHa paBHA 45. IloaTOMy B 3amucH 4mcia y4acTBYIOT 9
IATEPOK M OAMH HOJb. 1 00paTHO, Kax1oe Yuciio u3 9 NATepoK U HYJIsl YAOBIIe-
TBOpsIET ycioBUI0. Holb MOXKET CTOSITH B JIF000M MO3HMLIMH, KPOME INIEPBOM, YTO
naet 9 BapuantoB. OTBeT: 9 uncen.
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2. Ecnu Bce 3aauu Ha KOHKypce OBUIM CIIOKHBIMH, TO Poma HaOpain Obl
3*10=30 ouxoB. Ha xaxxmoii ke poCTOil 3a7a4ye, HE3ABUCHMO OT TOT'O, PELINII
ee Poma i Her, OH TepsieT 0JJHO OYKO (TO €CTh HOJIyYaeT Ha OJHO OYKO MEHb-
e, yeM ecyii Obl Ta e 3ajava cuuTanach ciaoxHoi). Tak kak 14 =30-16, o
MIPOCTHIX 3a7a4 ObuTo 16.

3. Ilycte Ha myxomopax Kormest ObI10 72 KpalmHOK, a Ha TOM, KOTOPBIA OH
moy4yun — k kpanuHOK. Torma y baOs1-Aru Oswmio 13s7 kpanmuHOK, a 0CTaIoCh —
(13n—k). 3naunr, 13n—k=8(n+k), To ectb n =9 k/5. 3naunr, y babr1-Aru B Haua-
ne 6su10 117 k /5<24k xpanmmHOK, a TOCKOIBKY Ha KaXKIOM MyXOMope ObLIO He
MeHbIIIe k KparnuHOK, TO UX y Hee ObuIo He Oonee 23.

4. Orter: 6268. Ha mocke ocramuch 4ucia, Aeismuecs Ha 4 win Ha 11.
OcTtatky 3THX YHCeN MPH JeleHnH Ha 44 00pa3yloT MepHOANYECKYIO HOCIeno-
BaTelbHOCTh ¢ mepuonoM 14. Tak kak 1994=142*%14+6, o 1994-oe uncno —
mecroe B 143-Mm nepuose.

5. OrtBer: Het, He MoxeT. Ilocne kaxIoro Typa, ecu B HEM Bce MapTHH
WHTEPECHbI, HANMEHBIINI HOMEp OCTaBIIErocs y4acTHHKa YBEIWYUTCS HE 0o-
nee, yeM Ha 30, a HanOOJIBIINIT HOMEP OCTABILETOCS YYaCTHUKA YMEHBIINTCS HE
6onee, yem Ha 30. Torma mocie 8 TypoB pa3HOCTh MEXy HAHOONBIINM W HAH-
MEHBIIIMM HOMepamu OyaeT He MeHbIne, yeMm 511-8*%60 =31. Ho 310 3HAywT,
YTO MapTHs B GUHATE OyIeT HHTEPECHOM.

6. BrmomamM 3 B3BemmBaHWA, YTOOBI TPOBEPHTH paBeHCTBA |+2=3,
2+3=5, 2+3+5=10 m1st BECOB COOTBETCTBYIOIUX MOHET. Ecii (anpmmBa MOHe-
Ta B 1 muacTp, To Mbl OOHApYXKUM HapyIICHHE TOJIBKO MEPBOTO PABEHCTBA; €CIIH
(anpIIMBa MOHETA B JBa IMACTpa, TO HAPYIIEHbI BCE TPH PABEHCTBA, IPUYEM BO
BCEX B3BEIIMBAHUIX OyleT MEpEeBEHIMBaTh OJHA M Ta K€ YallKa BECOB; €CIH
¢anpiIMBa MOHETa B 3 IMUACTpa, TO OISITh HAPYILEHbI BCE TPU PaBEHCTBA, HO B
NEpBOM U BTOPOM B3BELIMBAHWU OyIyT IEpEeBEUIMBaTh Pa3HbIC YAIIKH; €CIH
(anpIIMBa MOHETA B 5 MUACTPOB, TO OyAyT HapyIIEHBI 1Ba IOCIEIHIX PABEHCT-
Ba; HAKOHEN, ecJii (ajplrBa MoHeTa B 10 muacTpoB, To OyJeT HapyIIEHO TOJIb-
KO TocieqiHee paBeHCTBO. Kak BuanM, NCX0J B3BEIIMBAHUN OJHO3HAYHO OIpe-
JIeTIsIeT, Kakasi MOHeTa (DasbIInBast.

7. bapon AmnensCHMH yOWJ POBHO OJHOTO TEPIOTa, MOCKOJBKY BBIUTPAI
TOJIBKO OJIHY Jy3Jb. DTOT TepIOT 0 Ty3TH ¢ ATIETCHHOM YOI omHOTO Tpada
(u Oombllie HUKOTO), rpad A0 3TOro yousn 6apoHa, 6apoH — ellle Kakoro-To rep-
1ora u T. A. TUTYJIbI IPUABOPHBEIX B 3TOM NEPEUHCIEHUH NOruOmuxX OyxyT Io-
BTOPSITECS uepe3 Tpu. Tak Kak BO3MIABIAET 3TOT CIUCOK, YLENEBIINH 6apoH, TO
4EeTBEPTOE, CEABMOE,. .., 2008-¢ MecTa B 3TOM CIHCKE TAKXKE 3aHUMAIOT OApOHHI.
Toma CaMbIM MOCJICAHUM B CIIMCKE UICT I'€plor.

8. OctaTok ABY3HAUHOTO YHUCJIA TMPHU JIeJICHUH Ha 9 HE 3aBUCHUT OT TOPSI-

ka mudp. PaccmaTpuBas Belpaxenue: ab +cd +ef, HAXOAUM, YTO OHO TIPH Jie-
JICHMM Ha 9 JaeT Tako#l K€ OCTAaTOK, KaKk M 4Yuciao ab +ba, a 3TO 4uCIIO Haer

TaKoOH K€ OCTATOK MpH JeNeHUH Ha 9, Kak U 2ab. AHAJOTUYHO MOXKHO ITOKa-
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3aTh, YTO TAKOH )K€ OCTATOK UMEIOT yncia 2cd u 2ef . 3HAUWT, BCe TPH YHCIA

HMMEIOT OJIMHAKOBBIE OCTATKH TpH JelieHnn Ha 9. Ho ¢ mpyroit cTopoHsl, cyMma
JIBYX YHCEN JaeT TaKOM K€ OCTAaTOK, YTO W TpeThe. Takoe BO3MOKHO TOJIBKO
€CIIM BCE TPH Yucia nesitest Ha 9. B aToM ciydae cymma mudp Kakaoro ducia
paBHa 9, 1 MbI ronyuaem: ab +cd +ef =ab +ba =11(a +b) =99.

9. 3amenuM OykBbl uuciamu OoT 1 10 k ¥ B OJHY TpYHIly TOMECTHM BCE
CJIOBA, Y KOTOPBIX CyMMa OYKB JJae€T OJMH U TOT K€ OCTaTOK IpH JICJICHUU Ha K.
OueBuHO, YTO JIFOOBIE J1BA CIIOBA U3 OJHOM IPYNIIBI HE MOTYT OTIMYAThHCS JIHUIIb
OJTHOW OYKBOIA.

10. TIpenmomoxum, 9T0 y KaKJOro MIKOJIBHUKA (KpOMe KpaifHWX) MpaBbIi
cocell He HIOKE JeBoro. [IpoHyMepyeM IMIKOJIBHUKOB ClIeBa HampaBo. Toraa Tpe-
THH ITKOJIFHUK HE HIUKE TIEPBOTO, IIATHIN HE HI)KE TPETHETO, (a 3HAYNT, HE HIKE
MepBOT0), W Tak ganmee. Takum oOpa3oMm, MOITy4aeM, YTO [BAALATH MATHIN
MIKOJIBHHK HE HIKE MEPBOT0, YTO IIPOTUBOPEUUT YCIOBHIO.

11. Tlocne kaxaoit onepanyuy U3MEHsIETCS Ha €IMHUYKY YETHOCTh O0IIero
KOJIMUECTBA JIBOEK W TPOEK B PA3JIOKEHHH Ha IPOCThIE MHOXKUTEIHM 4YUCIia Ha
nocke. BHaudane 3To kosmuectBo HeueTHo: 12=2%2*3. [TosaTomy uepe3 60 ore-
pauuii 3T0 KOJIMYECTBO JOJDKHO OBITh HEUYETHBIM TOXE, HO B PA3JIOKEHUH YHCIIA
54 Tpu TpOMKH U OJIHA ABOMKA.

12. 3ameTHM, 4TO IMOCiIE KaXJ0r0 JAEJIeHHs YUCIO0 CHHNX ame0 yBelIndnBa-
€TCsI Ha CTOJIBKO JK€, HACKOJBKO YMEHBIIAETCs 00IIee YHCI0 aMed; WM YMEHb-
maeTcss Ha CTOJNBKO, HAa CKOJBKO YyBeIWMYUBaeTcs odmiee gucio ameb. Ywcemo
ame0 yMEHBIIMIOCH Ha 14, 3HAYNT, YUCIIO CHHUX aMe0 crano paBHO 19+14=33.

13. B Tabaune ctosat uncia 6 u 12. [IycTh B BEpXHEH CTPOUKE CIIeBA CTOHUT
4gHCcIo X, cupana — 2x. (Cimy4aif, Koraa mpaBoe YuCIIO B BEpXHEH CTPOYKe B /1B
pa3a MeHbIIIe JICBOT'0, HUYEM HE OTJINYAETCS B CHIIy CHMMeTpuH Tabmumsl.) To-
I/1a BHU3Y ClIeBa CTOUT YUCIIO X+6 Win x—6, a BHU3Y CIIpaBa — YHCIO 2x + 6 Wwin
2x—6 (puc.2). [TockonbKy 0HO W3 YMCEN B HIYKHEH CTPOYKE B [1Ba pa3a OoJbIme
JIPYTOTO0, TO TOJKHO OBITH BHITIOJHEHO OJHO M3 CIIEAYIOMIAX BOCEMH COOTHOIIIE-
HAH: x+6=2(2x+6), x—6=2(2x+6), x+6=2(2x-6), x—6+2(2x-6) ,
2(x+6)=2x+6,2(x—6)=2x+6,2(x+6)=2x—-6,2(x—6)=2x—6. JInmb
OITHO W3 3THUX YpaBHEHWH MMEET HATypallbHOE pemIeHHe, I KOTOPOTO YHCIa,
CTOsIIHE B TAONIUIE, OYAYT HATYypaEHBIMU.

14. Ucxomuoe gucio — 59994. Tak kak 10 U MOCHe KaXA0TO U3 BBIYEPKHU-
BaHUH YHCIIO NEMHIOCHh HAa 9, TO M cymMMma Ludp 4uciaa B KaKIBIH U3 3TUX MO-
MEHTOB Jenniack Ha 9. [loaToMy BRIYEpKHBAIACh KaXIbIi pa3 nesiTka. Cpenu
gucen 549, 594, 954 tonbko 594 nenutcsa Ha 54, 3HAUYUT, IEPE MOCIEIHUM BbI-
YepKUBaHHEM 4KCI0 ObuTo paBHO 594. Cpemu uucen 9594, 5994,5949 na 54
JEITUTCS TOJIbKO 5994, 3HauuT, MOCie IePBOro BHIUSPKUBAHUS YHUCIIO ObLIO paB-
HO 5994. Hakoneu, cpenu uucen 95994, 59994, 59949 na 54 nenutcst TOJIBKO
59994. 310 U €CTh HCXOAHOE YHCIIO.
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15. Hanpumep, n=-——.

n
16. OtBet: 194. O6G03HaYNM NaHHBIE HATYypaNbHBIE YUCTA ¢, b U ¢, IpuYeM

myctb a>b>c. Torma cymMma ©X TONMApHBIX  pa3HOCTEH  paB-
Ha(a—-b)+(a—c)+(b—c)=2(a—c). Tak xkak b>1, c2>1, a cymma Bcex Tpex
gucen paBHa 100, To a <98. 3Hauut, 2(a—-c)<2(98—-1)=194. PaBeHncrso
JOCTUTAETCS TONBKO TpH a =98, b=c=1.

17. Oter:17. Ocrarku npu geneHuu Ha 3, 6, 9 He MPEBOCXOAAT COOTBET-
CTBEHHO 2, 5, §, IO3TOMYy CyMMa 3THX OCTaTKOB He Oosblie 2+5+8 = 15, u pa-
BEHCTBO MOXET OBITh TOJIEKO B CIIy4ae, €CIIU OCTaTKH 33yMaHHOTO YHCIIAa KaK
pa3 u paBHHI 2, 5, 8 COOTBETCTBEHHO. Tak KakK YHCIIO JaeT OCTATOK 8 IpH Jele-
HUU Ha 9, TO OHO MOJKET JaBaTh MpH AeJeHnd Ha 18 mmmp octaTku 8 i 17. Ho
B IIEPBOM CJIy9ae YHCIIO OKa3aJOCh OBl YETHBIM U HE MOTJIO JaTh OCTaTOK 5 MpH
neneHnn Ha 6. BTopoii cirydail 7elicTBHTEIBHO MOXKET HMETh MECTO, HallpUMep,
€CITH 3afyMaHo ymcio 17.

18. OtBer: Takoro ObITh He Morio. Kaxkmprii mpesuaeHT momyunn 14 top-
TOB C OJHHM M TEM XK€ YHCIIOM CBEYEK (pPaBHBIM €ro HOBOMY Bo3pacty). [loaTo-
My 0O0II[ee YKMCIIO CBEUCK, MOIYUYCHHBIX KAKIBIM MPE3UACHTOM, JCIUTCI Ha 14.
3HaYUT, ¥ KOJIMYECTBO CBEYEK BO Bcex Hojapkax aenurca Ha 14. Ilockombky
2009 Ha 14 HE AenmuTCs, CBEYCK HE MOXKET ObITH poBHO 2009.

19. Tak paccraBuTh yncia Henb3s. JJomycTum, 4TO HaMm yAajaoch paccra-
BHTH 4mcia. [ 1e-To Ha okpyxHOCTH cToUT 4yrcio 3. IIycTh a — gmcno, crosiiee
yepe3 OQUH OT TPOMKH MO 4acoBoM crpeinke. Toraa a+3, mo ycloBUIO, JOIKHO
JIEeMUThCS Ha 3, 3HAYUT, a genutcs Ha 3. IlycTts b — gmcno, cTosmee yepe3 OauH
0T a 1o JacoBoii ctpenke. Ilo ycnoBuro, a+b nenmurcs Ha 3. 3Hauut, b menurcs
Ha 3. CBurasce eme gepe3 OJHO YHCIO IO YaCOBOI CTpeiKe, MBI aHAJIOTHYHO
HaiizeM emre omHO (yXe 4eTBEepTOe) Uncio, KpaTHoe TpeM. Ho 3Toro He Moxer
ObITh: cpeny ynces oT 1 1o 10 Tonbko Tpu yKcia aAensrTcs Ha 3.

20. Ilyctp yueneno x ToHKUX conpat. Torna oHn yOunu He OoJblIe X TOJI-
CTHIX. 3HAYMT, TOJCTLIX OocTajiock He MeHbie 1000—x, a o0liee 4uciao ocTaB-
muxcs conmgar He MeHbIne x+1000—x = 1000.

21. Ilocne nByX 3aiIoB ocTanoch B >kuBbIX He MeHee 1000 conmat, (cm.
pewienue 3a1auu 21). 3aMeTUM, 4TO CIEIYIOIIMM 3aJIIIOM MOTJIO ObITh YyOUTO HE
0oJ1ee MOJIOBIHBI OCTABIIHNXCS, 3HAYUT, B KOHIIE ocTaHeTcs He MeHee 500 JKUBBIX.

22. Tlocne BocXOJa y KKIOTO CHHETO OCBMHHOXKH JBa Jpyra, MPHYEM
00a OHH KpacHBIC, a Y KaXJOr0 KPaCHOTO OCBMUHOXKHU OJUH JPYT, IPUIEM CH-
HUH. [ KaKI0T0 CHHEro OCBMHUHOKKH 00pa3yeM TpyIITy, COCTOSIIYIO U3 HEro
1 IBYX ero (KpacHBIX) apy3eil. Torma Kaxmbplii KpaCHBI OChbMHHOKKA MOTAIET B
CTOJIBKO TPYIIM, CKOJIEKO Y HETO CHHUX JIPY3€H, TO eCTh B OIHY. Takum 00pa3om,
BCE OCBMHHOXXKH Pa30MBAIOTCS HA TPYMIBI IO TPOE, M B KAKIOW TPYIIE OIHH
CHHUI1 JAPYXHUT ¢ IByMsi KpacHbIMH. Tak Kak Iocie mnepekpaninBaHus JIoObie
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JIBa pyra CTajy OJMHAKOBBIMH IO LBETY, B KaXXJOH I'pyIIe MEePEeKpacuiICs JIn-
60 cuHuii, 1160 00a KPacHBIX OCBMHHOXKH. [lo ycioBHIo, TpynII nepBoro Tumna
10, a Broporo — 12/2=6, nostomy Bcero rpyni 16, a ocbMiUHOXeEK — 16%3=48.

23. OtBer: 16. [TocMOTpUM, Kakne YWCIIA TIOSBATCS HA JIOCKE B TEUCHHE
HECKOJBKUX MepBBIX MHUHYT: 23 —>18>20—>12—>514>16—>18—>:-- Mn
BUJIUM, YTO, HAYMHAsA CO BTOPON MHUHYTBI, YHCJIA MMOBTOPSIOTCS C MEPUOJIOM 5.
Tak kak 60 = 1+5*11+4, To uepe3 yac Ha Jtocke OyJET 3aMCcaHo MATOE YHUCIIO U3
(nBenanuaToro) neprona, To ecTh 16.

24. OtBert: Henb3s. [Ipeanonoxum, 9To Takask pacCTaHOBKA YHCEN CYIECT-
ByeT. Ilo ycnoBuio, mo0Oble 1Ba 4nciia, CTOAINE Ye€Pe3 OJHO, UMEIOT HEOTPHILIa-
TENIFHOE NPOM3BENCHUE, TO €CTh JINOO 3TO YHCIa OJHOTO 3HAKa, MO0 OIHO M3
HUX — HyJIb. 3aHyMEpYEM MECTa, Ha KOTOPBIX CTOST YUCIa C HOMepamu oT 1 110
15 (Bcero uncen ot —7 1o 7 poBHO 15 mMTYK), HAYMHAS C TOTO MECTa, T1Ie CTOUT
0. PaccmoTpum 1o odepenn 4mcia, CTOAIIME Ha MecTax ¢ HoMmepamu: 3, 5, 7, 9,
11,13, 15,2, 4, 6, 8, 10, 12, 14. Kaxaple n1Ba 4rciia, HOMEpa MECT KOTOPBIX —
COCEJIHHE B 3TOM CITHCKE, CTOAT Ha OKPY>KHOCTH uepe3 ofHo. Ilpu sTtom cpenu
HUX HeT HyJIf, TaK KaK HyJb CTOMT Ha IIEpBOM MecTe. 3HAUUT, BCE OHU — OJJTHOTO
3Haka. C Opyroil CTOPOHbI, CIIMCOK BKJIFOYAET BCE MECTa, KPOME IEpBOro, 3Ha-
YUT, BCC€ PACCTaBJICHHLIC YUCJId, KPOME HYJIA, HOJIKHBI 6])IT]) OJHOT'O 3Haka.
IIporusopeune.

25. 3ameTuM, 4TO ecTh IH(dpa, KOTOpas BCTpeYaeTcsl B 3aIllHCH YHCIA T10
KpaitHelr Mepe 6 pa3 (ecnu Kaxaas udpa BCTpedaeTcst He 6oiee 5 pa3, TO BCEro
B uncie He Oonee 5*9 =45 mudp). 3HAYUT, MOKHO BEIYEPKHYTH IU(PHI TAK, YTO
OCTaHeTCs YWCII0 W3 IIECTH ONMHAKOBBIX Iudp. OHo memmrcs ma 111111 =
=111*1001, 3nauut, neaurcs 1 Ha 1001.

26. 13 yerplpex NaHHBIX YMCENl HAHIyTCs N1Ba YHcCia OJUHAKOBOW YETHO-
ctu. SIcHO, 4TO MX cymMMa OyZAeT YeTHa M IIOTOMY He MOXKET ObITh paBHA CTelle-
HH HEYETHOI'O YHUCIIa.

27. 3amMeTuM, UYTO B KKIOW Mape CyMMapHOE YHCIO OPEXOB JIOJDKHO Jie-
JIMTBCSI HAa TPH, 3HAYUT, U OOIIEe YUCIO OPEXOB JIOJDKHO JENUTHCS Ha 3 W He
MoxeT ObITh paBHo 1000.

28. OtBet: 90 ¢unukoB. Beero mapreimky nomyumnu 50 TMHKOB, 3HAYMT,
oHu cobpanu 150 ¢puanKoB. 30 HOBBIX NMHKOB CIETIAIH T€ MAPTHIIIKH, KOTOPHIC
CHETH Tepex 3TUM 1Ba (puHUKa, 3HAYUT, 60 PuHUKOB OBLTO cheneHo. OcTanock
90 ¢puHHUKOB.

29. OtBer: 7 cmyxamux. Korga oguH U3 Ciry)Kalmx pazgaeT JpyTuM 9acTh
CBOUX JICHET, MOXKHO CUMTATh, YTO CHAayala OH JACT KaXIOMY M3 OCTAJIbHBIX I10
KOIIEHKE, OTOM — €IIe MO KOTEHKe U TaK Jaiee, IoKa He OTJAcT BCE, YTO XOTEll.
3ameTnM, 9TO Pa3HOCTh KOJIMYECTB JCHET y MEPBOTO M BTOPOTO CIy’KaIlEero Bce-
rna OyAer JeTUThCs Ha k, TAe k — KOJUYECTBO ciyxanumx. JleficTBuTenbHO, cpa-
3y mocJje 3apIulaThl pa3HOCTh ObLIa paBHA HYJIO, TO €CTh Jenuiach Ha k. Eciu
MEePBBIN AACT OCTAIBHBIM IO KOIEHKe, TO Y Hero craHeT Ha (k—1) xoreek MeHb-
1Ie, a y BTOPOro — Ha OJIHY KOIEHKY OoJibllle, U Pa3HOCTb U3MEHHUTCS Ha k, TO
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€CTh IO-IIPEXHEMY OyJeT AENUThCA Ha k. AHAJOTMYHO, €CJIM JICHBI'W pa3/iaeT
BTOpPOH ciryxamuid. Ecnu ske 1eHbpru pa3gaeT KTo-TO U3 OCTAIBHBIX CITy>KalllHX,
TO KOJIMYECTBO JEHET y IEPBOr0 M BTOPOTO YBEIMYMBAETCS HA OJHY U Ty XKe
BEJIMYMHY, TO €CTh PAa3HOCTh HE N3MEHUTCS, M OISATh-TaKH OyJeT AEIUThCA Ha K.
[To ycmoBHio, B KaKOKW-TO MOMEHT 3Ta Pa3HOCTh CTajla paBHa 7 KomeWkaM. 3Ha-
4uT, 7 genutcs Ha k. Tak Kak B yCIOBHH yIIOMSHYTHI IBOE CITy’Kalux, To k > 1.
CnenoBarenbHo, k= 7.

30. OtBer: 180. MbI BOoCHOIB3yeMCsl CIEAYIONIM XOPOIIO W3BECTHBIM pa-
BEHCTBOM: 242 = 2*2. TIOCKONBKY TPH CTOSIIUX HOAPSAA YHCIa Ha OKPY>KHO-
CTH — O3TO ABE €AUHUIIBI U [lBOﬁKa, J'II/I6O JBC ﬂBOﬁKH " ¢aHuIa, TO paBCHCTBO
NOKa3bIBaET, YTO IPOU3BEIEHHUE TPEX MOIPSA CTOSIIUX YUCENT BIBOE OOJbILIE
KOJIMYECTBa BOEK cpeau HuX. ClenoBaTeabHO, HCKOMasi CyMMa paBHA y/IBOCH-
HOMY KOJIMYECTBY JIBOEK BO BCEX TPOWKaX MOJIPSI CTOSIIUX YUCEN, YTO B LIECTh
pa3 OoJiblIe Ynciia JBOEK Ha OKPY>KHOCTH.

31. OtBer: MokHO. Hampumep, MOKHO pacKkpacHTh JOCKY B IIaXMaTHOM
MOpsIZIKE, Ha YEPHBIE KJIETKH PacCTaBUTh MPOM3BOJIBHBIM 00pa3oM uucia ot 1 1o
8, a Ha Oenble — yncita ot 9 7o 16.

32. Ilyctp y AHu ObuI0 1 nucToukoB. Torma y Canu ux ObUIO HE MeHee
(n+1), a y Baan — He menee (2n+2). 3naunt, Bans HapucoBan He MeHee 2n+2
4yepTukoB, a Canst — He MeHee 2n +3 yepTukoB. CrieoBaTenbHO, AHS HapHCOBa-
na He MeHee 4n +6 yepTrukoB. Ho MockosibKy y AHM OBUIO JIMIIB 7 JIACTOYKOB,
TO OHa HE MOTJIa HApPHUCOBATh OOJBINE 51 YePTUKOB. 3HAYUT, 41+ 6 < 5n, OTKY-
na n 6.

33. PaccMoTpuM Bce 1aphl, KOTOPbIE HE COJEPIKATCs HH B KaKOM JIPyrOM
mape. Jlonyctum, 4To Cpeay HUX k CHHUX, 71 KPAaCHBIX W HU OJHOTO 3€JIEHOTO.
Torna BHyTpH 3TuX mapoB couepxutcs 13k+19n 3enensix. CrenoBarenbHO,
13k + 197 = 150. Ho, kak HeTpyJHO MPOBEPUTH NepedOPOM, 3TO YpaBHEHHE HE
HMMEET pelIeHns B HaTypasbHBIX dnciax. CienoBaTenabHO, XOTs Obl OJUH 3elle-
HBIH IIap JOJDKEH HE COAEPXKAThCsl, HU B KAKOM JPYTOM Iape.
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