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Hocemyaemcn moeil 3cene u sepromy
nomoupiuxy — beane Pybenoane

IIpepncnoene

Pons onumima craHopuTca Bee 6onee snauumoit. He cry-
YaifHO MHOTHE TEXHHUECKKE BY3B! TIPOBOOAT MATEMATHYECKHE
ONMMITHATB, HPECAEAYA LENh — NPHBIEYE IIKOINEHHKOR B AaH-
Hb1i By3. CrefiyeT 3aMeTHTD, YTO hopMa NPOBEAEHNS STHX OJTHM-
IHaz BecbMa Onu3xa K opMe U CONepKaHMIO BCTYIUTEIBHBIX
AK3AMEHOB. OTH BY3hl YCTAHABNMBAIOT JIBIOTH AIA nobenuTe-
neit M NpK3epOR Pa3IHYMHOTO YPOBHA ONHMNKA.

Kunra cocrouT U3 Tpex pasnenos. B nepeoM pasaene npi-
BOAATCA YCHOBMA 3amaq i 5-11 knaccoB. 3agaqu, oTMeMeH-
HEIE 3HAYKOM (A), IBAAIOTCA aBTOPCKMMH, COCTARIIEHHEIMM Ha
MPOTAKEHKH MHOTHX JIET NIeJarormaecK o AeATENLHOCTH,

TToMHUMO IDKONBHEX 3339 B MOCOOUH MIPUBEIEHO MHOXE-
CTRO 3a/1a4, KOTOPBIE MEHEE CBA3aHEL CO INKOJIBHOM NporpaM-
MOIi1, 9TO BOBCE HE O3HAYaeT, 9TO A4 HX PEIICHHA HCIIOTB3Y-
IOTCA 3HAHMA, BRXOJALINE 32 PAMKH INKOJIBHOM! TIpOrpaMMBI.
3TH 3a0a%H [TOCBALICHB TAKKM, YXKe CTABIIHM KJIACCHYECKHMH,
TEMaM, Kak JeJTHMOCTD H OCTaTKW, YpaBHEHNA B LIEIIBIX MHCNAX,
HMHBapHaHTH, NpuHIKI Jupmie u T.0. Bonee Toro, nonobHeie
3a8a4e TPeOYIT OIS CBOEr0 pellleHHA BLICOKOH JTOTHMECKOH
KYIBTYPHI, YMEHWS COCPEIOTOYHBATECS JUIMTENBHOE BpeMs Ha
oHOI mpobreMe M CrIOCOBCTBYIOT BOBNEYEHHMIO YIALINXCH B
MOJUTHHHOE MaTeMaTHUECKOE TBOPYECTBO.

ABTOp cTapaiica fipuBecT Hanboee palMOHATbHBIE K H3AII-
HLIC pellieHKd, NOCTYIIHBIE MIAIIHM IKOABHHKAM, 4 TakkKe
0cob60 0TMeYaTh K YeTKO HOPMYIHPOBATE T¢ OCHOBHEIE METO-
IIbI M MIeH, KOTOpYIe HAHOOMIee YaCTO MPUMEHSIOTCH IPH pelie-
HHH 33124 JaHHOTO THHA. PazyMeeTcs, IUTATENDL MOXKET NIPHBE-
CTH U Ipyrue, BO3MOXKHO, Dollee H3AIIHLIE pellIeHHS, 32 YTO
aBTOp 6yner BechMa MpU3HATENEH,



g 1001 ONMMNIMARHEA W 33HUMATENLHAA 33A34H NO MaTemaTuke |

IIpennaraempie 34344 TaKKe OXBATHIBAKOT TPaJHIIMOHHEIE
TEMBI IIPOTPAMMEI MaTEMATHKH, [0 KOTOPBIM Npelaraiorca
3ajjauy Ha OJTMMIIHaaxX o6MacTHOrO YPOBHA H Bbillte.

Bo sTOopoM pa3ziene KHHIN NPHBOAATCS OTBETHI, YKA3aHUA H
pellleHHs KO MHOTHM 3aZladaM.

Vuurens MaTEMaTHKH MOTYT HCIIONB30BATE MAaTEPHAT KHK-
M B MHIUBHAYanbHOH paboTe co cnocobHEIMKE yyeHHKaMH M,
TIpexjie BCEro, B ITKONLHBIX MaTEeMaTHYECKHX KPYXKKax.

TpeTtnit pasfen KHHCH COACPKHUT 3aHHMAaTeIBHbIE 3a0a4K
TBOPHYECKOT'0 XapaKTepa, HallpaBleHHKIE Ha opMHpOBaHHE Y
IeTeit HaBbIKOB CAMOCTOATENLHOM paboThl M MPHEMOB YMCTBEH-
HOM JeATEMHHOCTH, TAKMX KaK aHAJN3, CHHTE3, aHaIorus, 0606-
1IeHHe U Op.

ABTOp CTaBMT CBOEH LEIBIO MPOOYAHTE MHTEPEC K H3yde-
HHUIO MaTeMaTHKH, PagocTh OTKPHITHSA — O/JHA H3 BEJIHYANIINX
panocteil MEICIALIEro YeJIOBeKa.

Kuura noMmoxeT BaM Hoslee YCIIETHO YCBAHBATL HIKOIBHYIO
TporpaMMy, ¥, BO3MOXHO, JUIS HEKOTOPBIX H3 BaC, MATEMaTH-
Ka CTAHET JEOM Beel AH3HH.



Paspen 1
VCIIOBHA 3AJJAY

5 Knacc

N1

MoxHo 5u gucno 2007 npeacTaBATE B BHAE CYMMEI HECKOJIb-
KHMX HATYDPATbHBIX YHCEN TaK, ITOGH MPOM3BEACHHE BCEX STHX
yHCeN ToXe ObuI0 paBHO 20077

N2

YeTHpe yrenxa U 09Tk rycat BecaT 4 kr 100 1, a nATE YTATH
yeThIpe T'yceHKa BecaT 4 Kr. CKONEKO BecHT 1 yTeHOK?

N3

¥V xaxporo MapcrkaHiHa 1o 3 pyku. Moryt nu 13 Mapcuan
B3ATECA 332 PYKH TaK, YTO0LI He OCTARAIOCH CBOOOHEIX pyK?

Ne 4

CyIecTBYIOT M Takie HATYpalbHEIE MUCIA M U 1, YTO
mn {m—n) = 20077
Nes

x, ¥, k — Tpy paznmaHie wihpsi. ECTH CIOXKKTE BCE WECT
TPEX3HAYHBIX YHCET, KOTOPEIE MOXKHO 32IIACATH ¢ KX MOMOIIBIO,
He MOBTOPSA OJHY H TY e UWppy B YNCHE ABAXKIbI, TO MOTY-
uyuM 5328, Haiitd 518 1M phL

Ne6

B uncne 3 728 954 106 3auepxuyTs TpH MMpPHI TAK, YTOOE
ocraBHIHecs HU(pPEI B TOM Xe MOPAAKE COCTABIIN OB HAHMEHE-
lllee CEMH3HATHOE YHCIIO.

Ne7

Bumecto 6yxs nocraBbTe HEPPHI TAK, YTOOLI MOIYMHIOCH Bep-
HO€ PaBEHCTBO:
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PAK
X pAK
MAK
+ AKC
PAK
PKMAK

CxosbKO B 300Mapke 3BEpeif H CKOIBKO NITHLL, €CITH ¥ HUX
BMmecTe 6000 Hor 1 2500 ronos?

Ne9

Haiit Bce nBy3HauHble YUCHa, KOTOPHIE YMEHBIIAIOTCA B
13 pa3 npu 3auepkUBaHKH rioceHel M pBI.

Ne 10

3a xHury saratuny 100 py6nei u eme nonosuHy ee CTou-
MocTH. CKOMBKO CTOMT KHMTa?

N 11
Penmts uncnoboif pebyc:
+ MYXA
MyXa
CJIOH

3neck Bee rnacHbple GYKBB COOTBETCTBYIOT UH(paM oaHO%
JeTHOCTH, a COTTIACHEIE — APYTOM,

Ne 12(A)
He sbiumcnag, ycTaHOBUTD, IIPABWILHOR HIIM HENIPaBHIIL-
Hoit 1po6blo ABIIFETCA 3HAUeHUE BRIPAXKECHUS:
2006-13 1000
2007-12+1000 °
Ne 13(A)

Tpu 1610x%a, YeTHpEe TPYIM M OJIMH NEPCHK cToAT 40 py6-
neit. OnHo 96/I0K0, YeThipe rPYHIM B NEPCUK CTOAT 32 pydis.
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CKONBKO CTOMT OJIHO A6I0KO, OIHA FPYIIIa H IEPCHK, ECITH nep-
CHK CTOWT CTONBKO, CKOJIBKO CTOAT ABa A0NOKa.

Ne 14({A)
Kaxue ape midpphbl HY*KHO npunucaTth X yucny 2007 cnpaea,
4yTOOBI MONyUHBIIeeCd LIECTH3HAYHOE YHCITO AeNIMIIoch Ha 477

Ne 15(A)
CKONBKO YeThIPEXYTONBHHKOB H300paXkeHo Ha pucyHke?

Puc. 1
N2 16{A)
Criny 7 ne, a oty 37. Yepes CKONBLKO JieT 0Tell OyAeT BTpoe
cTapiue chtHa?
N 17(A)

JnuHy npaMoyrogsHHKa ypenuuw Ha 40%, a mmpuny
yMeHBIIHTH Ha 40%, Ha CKONBKO IPOLEHTOB N3MEHHIACE IUIO-
gk NPSMOYTONBHMKA?

Ne 18

HatitH cyMMy BCeX TpeX3Ha4YHBIX YHCEN, KOTOPbHIe MOXKHO
3anucaTs ¢ nomomeio nudp 1, 2 u 3 Tax, ITeGH B KaXKAOM YHC-
ne Bee Rudpel OBLIH PA3THIHEL.

Ne 19

Ksagpart pa3nenes Ha 9 pasHBIX KNeTOK, PaccTaBUTh B 3THX
Krerkax uncna 1,2, 3,4, 5, 6, 7, 8, 9 Tak, 4ToOB cCyMMa MHCEN B
Kaxkaoif cTpoke, cTon01e ¥ o JHaTOHAIAM paBHANACH 15.
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Ne 20
BoccranosuTs 3anmbhpoBaHHbIe DD PLL:

+T3TA

B3TA
CYMMA

Ne 21(A)

CxoIBEKO HyIIeH COBEPAUTCS B IPOH3BENeHUH HATYPATLHEIX
aucen 1-2-3-4-.,. 1007
Ne 22

H3BecTHO, 4TO OfHA K3 YETHIPEX MOHET — (anbimKUBan, HO
HEM3BECTHO, JIeT9e OHA HITH TSKeJIee HACTOAIIKX. 3a KaXoe Yuc-
10 B3BellIKBaHMI Ha YallleYHHIX Becax 0e3 IHph MOXKHO 3TO
onpenenuTs?

Ne 23(A)

W3 ropona A B ropoxn b senyr 3 noporu, a U3 ropona 5 B
ropoa B — 5 popor. CKoNBKO BCEro pa3iHdHLEIX MapuipyTOB
noe3nKku u3 ropona A B ropod B uepes ropox b?

Ne 24

JlaHa mocneaoBaTeILHOCTh HATYPAIBHEIX YHeen 1, 2, 3, ...
2007. Pa3pemaerca 3auMepKHUBATh JIIOOBIE /1PA TUCTIA H 3AHACH-
BaTh BMECTO HHX MX pa3HOCTh. Jloxa3aTh, TG eClld B KOHLE
OCTalICs OJIHH HYIE, TC rae-To beina nonymeHna ouHbka.

Ne 25

Joka3aTh, 9TO €CIIM B TPEXIHAYHOM YKCIHEe CYMMa KpaliHHX
uudp paBHa CpeIHEH, TO IHCO AemuTCA Ha 11,

Ne 26(A)

Jloxa3aTth, YTO OTHOLIEHHE PA3HOCTH MEXY ABY3HAYHBIM
YHCIIOM H CYMMOH ero LGP X YUCITY ASCATKOB PaBHO 9.

N 27(A)

Ecnu w3 225 xr pyasl nosnyvaercs 34,2 Kr MEAH, TO XaKOBO
HPOLEHTHOE COACPXXaHHE MEM B pynie?

8
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Ne 28(A)

Ha crone ctoaT 35 Tapenok: 20 — BBepx THOM, a 15 — BHK3
JHOM. 3a OJHH XOJ pa3pellacTCA B3ATh JIOOBIC IBE TAPEIKH H
nepeBepHYTh MX. MOXHO JIH 32 HECKONBKO TaKMX OTEpalMi
OBHTECA TOTO, 4TOOLI BCe TAPENKH TIEXKATH BREPX THOM?

Ne 29(A)

Vre B 40° u 60° umeroT ofmyio cropony. Kako#t yron

obpasyer GiccexTpuca Gonpero yrina ¢ obumed cTopoHo# 3THX
yrinon?

Ne 30(A)
Haiiti xoopauHaTy Touxu M(x), eClTH pacCTOSHHE OT Hee JI0

5
touxd N(11 3 ) Ha THCIIOBOM JTy4Ye PAaBHO 5.

Ne 31(A)
CKoIBKO cTaraeMsIX ¢ gicnuTeneym 1 nporymeso B nprme-
4 1 5
—+—t..—=3?
pe 17 17 17
Ne 32(A)

Yucno pasjgenuay Ha 7 M B YaCTHOM NOJYHRIH S H OCTATOK
Ha 1 6onsie yactHoro. Kaxoe aucno pasnenvn Ha 77

Ne 33(A)
PazHOCTE MeX[Y NEPBEIM H BTOPHIM YHCIAMH DaBHA Pa3HO-

CTH MeXOy TPETHHM H NEPBbIM YHCIaMH. J[0xa3aTh, YTO MEpBoe
YHCIIO eCTE CpeliHee aprbMeTHYECKOe MEXKAY BTODBIM M TPETBUM.

Ne 34(A)

HatliguTe cyMmMy Beex HaTypaabHBIX 9rcen oT 1 a0 1004 sxro-
YHTE/ILHO.

Ne 35(A)

Ha ckonbxo cpeaHee apHMeTHUeCKOe BCEX YeTHBIX YKCEN
oT 1 1o 1000 Gonble HaM MeHs1e CpeiHeTo apHbMeTHYECKOTO
BceX HedeTHHIX 9kcen oT 1 go 10007

9
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Ne 36(A)

Jenyiixa B nudiTe, a BHYYKA IO IECTHHIIC NOAHHMAIOTCA Ha
7-# aTax 3a 36 ¢. 3a CKONBbKO CEKYHA KaKABIH M3 HEEX ITONHHMA-
€TCA Ha OMH 3TaX?

Ne 37(A)

Pa3gemnTs MeTp Ha 1B€ FACTH TAK, YTOOHI Pa3HOCTE MEXKAY
HHMH cocTaBnsna 13 oM,

Ne 38(A)

Haiite 1Ba mocneropaTeNbHBIX HATYPANBHBIX YHCTA, CYM-
Ma KOTOpHIX papra 1001,

Ne 39(A)

MoxHo i MeXRy unciaMy oT 1 no 9 mocTaBUTE 3HAKH
«IUTIOC» H KMHMHYC» TaK, 4T00BI NoyunIocs uucito 40.

Ne 40(A)

Xymuray Bacsa pazopBai mkonbHylo creHraseTy Ha 10 kyc-
KOB, 3aTeM HEKOTCphIE 3 KYCKOB OH pazopsall eule Ha 10 kyc-
KOB, 3aTeM HeKOTOpEIe U3 Kyckos -— enle Ha 10 xyckoB H T.4.
Ha cnenyronmuii nens cobpamu 2007 xyckor. Bee mu kycoaxku
HamIu?

N2 41(A)

JokasaThk, YTO H3 TPEX UEIBIX 9UCE]T BCET/a MOXKHO HalTH
IBa, CYMMa KOTOPHIX OEJIHTCA Ha 2.

Nt 42(A)

3auepkuyTs B ukcne 20007425 nats undp Tax, ITOGH OCTAR-
IIeecs YUCTIO CTAN0 HaHDONBIINM.

Ne 43(A)
Ckonsko pa3s k HanGonbleMy OJHO3HAYHOMY YHCIY HAJO

NpHUOaBHTH HAUOONLINEE TPEX3HATHOE YHCIIO, YTOOH! IOTYYHTD
HauboJbIIee YeTRIpEX3HATHOE,

10
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Ne 44(A)
tied i A

Y KpONEYAT M rycAT BMecTe 44 HorH 1 15 ronos. Cronsxo
KpPOJbYAT K CKOJBKO TYCAT?

Ne 45(A)

Ecnn Cepreii kynur 15 Terpaneit, To y kero ocranercs 7 py6-
nieii, ecym xe 20 TeTpageii, To y Hero Ke xsaTiut 8 pyGneii. Crons-
%o neHer y Ceprea?

Ne 46(A)

Beruucnurs 101 - 111 111101101 - 111.
Ne 47(A)

BHYKY CTONBKO MECALEB, CKOIbKO JieT 6alyike, a BMecTe
uM 78 net. CKONBKO JIET BHYKY M CKONBKO JieT 6abymke?

Ne 48(A)
MoxkHo i IpAMOYronsHMK 3 X 6 pa3pe3ars Tak, uToOst mo-
JIYYUIIOCH ABA PABHBIX IIECTHYI'ONbHUKS?

Ne 49(A)

VyacTHBKaM IMKOMbHOH BHXTOPHHB GBINO IPEATONKEHO
30 ponpocos. 3a npaswisHEIA 0TBeT naBany 13 oykos, a 32 He-
NIpassNbHbIH crMcHBANH 10 oukoB. OAKH N3 YMACTHEKOR OTBE-

THIJ Ha Bce BOoPocCkl K Habpan 160 oukos. Ckonsko npaBuis-
HEIX OTBETOB OH gan?

Ne 50(A)
PazHocTE CTOPOH NpsIMOYronsHHKa pasHa 7 M. MeHsmas

cropoHa cocrasiser 65% anuHu Gonbiei CTOpoHsl. Berunc-
JMTB NEPHMETD TIPAMOYIOJIbHKKA,

Ne 51(A)

Pa3zeepuyTEIit yron pa3aenes Ha 3 4acTH Tax, 4YTO OOVH K3
HHX B 1Ba pa3a MEHbIIE BTOPOro M B TPH pa3a MEHbIIE TPEThE-
ro. Haiiti rpanycHyio Mepy KaKIoro K3 yriioB,

11
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Ne 52(A)

CymMmMa apyx yncen pasHa 51. Haiity a3t 9mcna, ecm 30%
ofHoro papusl 60% apyroro.
Ne 53(A)

Yrobm ncmeus xneb, MyKy 3aMemuBaroT ¢ paBHbIM e 1o
Macce KOTKYeCTBOM BoAsl. B mean recro Tepaer 30% cBoei Mac-
cb1. CKONBXO HYKHO B3RTb MYKH, 4T00bI Hcrteus 7 T Xiteba.

Ne 54(A)

Kamennsiit yrons cogepxut 1% nogel, Yepes HexkoTopoe
BpeMst OH NPONMKTHIBAETCA BOIOM Tak, 910 cofepxuT yxe 10%

BB, Ha CKONBKO NpH 5TOM YBEIUIHTCA Macca JOSHITOro YIis
B 100 1?

Ne 55(A)

KoTopblii ceiiuac Jac, eCM UCTEKIIAS 4ACTEL CYTOK paBHa 25%
ocTaroleiics?

Ne 56(A)

Crnaeumn 3 kr cepe6pa 650-i npoOu 1 2 xr 720-3 npo6sl.
Kaxkoii npoOsl monyaHncs crias?

M 57(A)

Cxonsko npaMoyrofIbHHKOB H300paXeHo Ha pUCYHKe 27
ITnowmaas onxoro KBagpatTa paeHa 1 cM2,

Pre. 2

Ne 53(A)

B naxere 7 96mo0k. Kak pasgennts 3TH A6M0KH Mexny
CEMBIO HETHMH, YTOOR Kax el peGeHOK NOMYYHT N0 OAHOMY
a6noky u uToOnl 01HO 2610K0 0CTaNoCh B NakeTe?

12
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Ne 59(A)

PaccTaBHTh 14 CTyNBEB BIONIE CTEH B aKTOBOM 3aJie, HMCIO-
meM GopMy KBaapaTa, Tak, YTOOBI Y KAXKIOH CTEHEI CTYIIBER
CTAITIO NOPOBHY,

Ne 60

PasMecTuth uncna 1, 2, 3, ..., 9, kaxgoe o ogHOMY pasy,
BAOIE CTOPOH M B BEpIIHHAX TPEYTOJIbHHKA TAK, 4T00BI cCyMMa
yrcel Ha KaXXI0H CTOpOHe TPeYTroNbHAKA paBHmach 20,

Ne 61

Yepes 9 Touek, pacnookKeHHEIX B popMe KBagpaTa, ipose-
CTH 4 NpsMEIe TUKHH, HE OTPLIBaK PYYKH 0T OyMaru.

[ . .

. ' .

] ® *
Pnec. 3

Ne 62(A)

¥V MaJlbuMKa CTONBKO XKe CECTep, CKONBKO K OpaThes, a y ero
CECTPHI BTPOEC MEHBILE CecTep, YeM OpaTheB. CXOJBKO B 3TOH
ceMbe 6paTheB H CKOBKO cecTep?
Ne 63(A)

JIBa noe3na UOYT HABCTPeUY APYT APYTY N0 NApaliefbHBIM
MIyTAM; OAMH CO CKOPOCTEIO 60 kM/4, APYroil cO CKOpPOCTBIO
75 xm/u. Ilaccaxup, CHASIIMEH BO BTOPOM TIOE3ME, 3aMETHIL, ITO
TIEPBEIA Toe3] el MMMO Hero B TeueHHe 4 cexyHan. Kakopa
JUTHHA NepBOro NMoesjga.

N 64(A)

Cpenn ancen una Tr + 1 HaliTi neperie 3 qMcia, KOTOpEIE
nensred Ha 10,

13
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e 65(A)

YragaTe KOpHHU YpaBHeHuA 18 : x =9 - x.
Ne 66{A)

Boino 10 micTos GyMard. Y4eHHK paspesan HEKOTOPhIE K3
HMX Ha 4 1acTH, ocne dero crano 28 mcroB. CkoNnbKo NTHCTOB
Gymarg paspesan y4eHnK?

N 67(A)

Jns Hymepauu cTpalnl ophorpaduyueckoro copaps mno-
Hapobunock 1992 mugpsr. CkoNbKO CTpaHuL G510 B 3TOM CI1O-
Bape?

Ne 68(A)

Cpenuuii Bozpacr 11 urpoxos ¢pyréonsHoM koMaHIB! paseH
24 rona. Ilpn ynaneHMy 0JJHOT'O H3 KTPOKOB € MOJIA, CPEOHHIA
BO3PACT OCTABIIMXCA WTPOKOB He H3MeHHWIc#. CKombko ner
yIOaleHHOMY MIPOKY KOMaHIsl?

Ne 69(A)

Ha Tpex npaAMEIX OTMETHTH 3 TOUKH TaK, yToObl HA Kax OO
ApSMOI OK&310Ch 110 2 TOYKH.

Ne 70(A)

KaxoBa KpenocTs (WK KOHIIEHTpauMs) PacTBOPA CONK, eCin
K 720 r Bogu goasicHo M pacTBOpeHo B Hell 80 r comu?
Ne 71

Cobaka, HaXomich B TOUKe 4, TOTHANAch 33 TUCHUEHR, KOTO-
pas 6su1a Ha paccroaHin 30 M ot cobaku. Cxauok cobaku pa-
BeH 2 M, CKa4Jox NucHIM — 1 M. Cofaka genaer npa ckadka B TO
BpeMi, KOTIa N¥cKla AenaeT Tpu ckauka. Ha kakoM paccros-
HHH OT TO4YKHU A cobaxa JOroHUT THcHLY?

Ne 72(A)
Pazaenuts ukcrno 15000 na ape yacTy Tak, 4To0H 5% nepBo#

YacTH M 7% BTOPOH cocTapsuii Ob BMECTE CTONBKO XK€, CKOIHLKO
6,5% BCcero umena.,

14
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Ne 73

Pacnmdpobats pefyc:
CUHHIIA
CHUHUIIA
IITHYKH

Ne 74(A)

Kakoii npdpoit okarumpaercs cymma: 20058 + 20068 +20075?
Ne 75

Ho cronby eeicotoit 10 M B30HpaeTcs ynuTKa. JIHeM oHa
MOAHAMAETCA Ha 5 M, 2 HOYBI0 ONlycKaeTes Ha 4 M. Yepes ckonb-
KO AHeH YIHTKA AOCTHUTHET BepIIMHEI cToNGa?

Ne 76(A)

Joxa3aTh, 4TO €CIH CyMMa IBYX HaTYpPalbHbiX UHCEN MEHb-
me 17, To npou3BeneHue UX He Sonple 64,

Ne 77(A)

Yemy paBHa cymMMma uudp Beex ducen ot 1 xo 50 sxiroun-
TeIbHO?

Ne 78(A)
Jana qpobn % . Kaxoe 41cmo Ha0 BHEECTE H3 YHCITHTENns

2
M 3HaMeHaTend, ¥Tobu NoIyduTs Apobs 3 ?

Ne 79(A)

Ha neoburaemom ocrpose KHBYT 7 cephix, 12 3efIeHBIX H
11 xpacHBIX XaMeneoHoB. ITpH BcTpede ABYX XaMEICOHOB pas3-
HBIX UBETOB OHHM MEHSIOT CBOH 1BET Ha TpeTHii. MoryT mu Bce
XAMEIICOHR MPMOSPECTH OIMHAKOBLIH 1BeT?

Ne 80

B aByx aBTOKONOHHAX GBRIIOC Beero mo 28 asToMobuneii B
Kaxzo#. B obenx apTokoonHax Gsino Beero 11 aBToMobunei
Mapki «Onenb», a octanpHele — «Ilopme». Cxomsko «Ilop-
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m 1001 onuMnuagHas W 3aHMMaTeNLHaa 3afiauM No ua-renarner

me» 6510 B KaXA0 aBTOKONOHHE, ECITH H3BECTHO, UTO B TIEp-
BOM 2BTOKOJOHHE HA KaXAYIO MAIMHY «Oneas» MPUXoaHIoch
B ABa pa3a MeHble «[lopine», uem Bo Bropoii?

Ne 81(A)
MoTommiummieT ipoxoput paccroanue MN 3a 104, Ha ckons-

KO MPOLEHTOB CIEAYET YBEAMYKTE €TI0 CKOPOCTD, 4TOGHI TO XKe
PACCTOAHHE OH Tpeojionen 3a § u?

Ne 82

JIeBATH TOUEK PACTIONOKEHDI TAK, KAK YKa3aHO HAa PHCYHKE,
Cxonbko MOXHO MOCTPOUThL TPEYTONLHUKOB, OJHON W3 Bep-
IIWH KOTOPHIX ABJIAETCA TOUKa A, a ABYMS APYIrHMH — XABE H3
OCTAMBHBIX TOUEK?

A . .

. . .

. . .
Puc. 4

Ne 83 (A)

ITycruts n — HatypanbHoe Tucio, [lIppn=1,2,3, ..., 13
umcio Buaa n2 + n + 17 — npoctoe. MoXHO IH YTBEpXIATD,
410 npy moboM n€ N OyaeM ronydaTs MPOCThIe YKcIa?

Ne 84

JoxasaTs, yro n3 101 yncna MoxHo BEIGpATSE IBa, Pa3HOCTE
KOTOPBIX BeuTcs Ha 100,

Ne 85(A)

TIpy KaK¥X HATypalbHBIX 3HAYCHUAX 2 UMEET MECTO Hepa-
peHcTBO ¥ > 10007

Ne 86(A)

Ipu kKakoM HaWMEHBINEM HATYPAIBHOM M YHCIO BHAA
n2 + 27 nemurcs Ha 19?
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| Paspen 1. Ychoeua 3apay 5 KNACC @

Ne 87

B HexoTOpOM MecaLe TpH cyO60TH npHIIIKCE HA YETHBIC
ynrcna. Kako# 1eHb Hefend Ob11 25 uncia aToro Mecana?
Ne 88

CronpkuMu criocobaMu U3 OTPe3KoB JUTHHOA.7 cM 1 12 cMm
MOXHO COCTABHTD OTPE3OK JUHHOH 1 M?
Ne 89

CymecTByeT 1d NPAMOYI'OIBHHUK, ¥ KOTOPOTO IEPHMET)
YHCIEHKO paBeH IuTowau?

Ne 90(A)

Haiitu Haubonbniee Tpex3HauHOE THCAO, KPaTHOE 3, ¥ KO-
TOPOro Bee 1MGphl PA3IMYHLL ¥ HAMHAIOTC HMdpoi 7.
Ne 91

OnuH paboamii MOXKET BRIKOTATH KOJNOAel MTYORHOI 2 MeT-
pa H aAnaMeTpoM 1 MeTp B TedyeHHe 4 ZacoB. B TeucHHE CKONE-
KHX 4acOB MOTYT BBIKONATh 3TOT konogew 8 pabounx?

N 92(A)
Knacc wen napamu. OUH B3 YIEHUKOB TIIAHYI BREpen ¥

HacuuTan 8 nap, 3aTeM o6epHyIc Ha3al M HACYUTAN 4 Maphl.
CKOIBKO BCEr0 YYACTHHKOB IIJIO B KOJIOHHE?

Ne 93

MoxHO M KBaApaT pasnelldTs Ha 5 JacTed 1 cobpaTh BOCE-
muyronsHHK? (CM. pHc. 5.)

Puc. 5§
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g 1001 oNMMNKARHAR K JaHUMaTENbHan 3agadv no matemaTuie |
Ne 94

B xacTpiomo HeoGxommmMo HanmuTE 4 31 BOOEL. Y X034HKH eCTh
TOABKO [Ba COCYAA: OAMH €MKOCTBIO 5 I, a BTOPO#l EMKOCTBIO
3 n. Kak nmocrynuna xosaiika?

Ne 95

Yunrens HCTOPKH pemnil 3a6paTh YIEHHKOB OBYX IIECTHIX
KJIaccoB Ha akcKypcHio. Korna oH ux rocrpoun napamu, oka-
3aN0Ck, YTO OJIHH 1eNoBek ocTancs Hes nmapsi. To xe camoe mpo-
H30IIUIO, KOTJIa YYHTENb XOTesl IIOCTPOHTE YYeHHKOB TPOMHKa-
ME U yerBepkamu. Kaxablif pa3 ocrapaics oOdH Y4YEHHK.
H Toneko MMk Korda oH IOCTPOUN BeeX fIATEPKaMH He OCTa-
JIOCh HH OfIHOI'O YieHHKa BHE CTpod. CKoNbKko 6bL10 yUeHHKOB?

Ne 96

B onHoit ceMbe 5 O6paTheB. ¥V Kaxmoro OpaTa ecTk cecTpa.
Cxonbko Beero aereif B 370ik ceMbe?

e 97

Cymma Tpex HaTypaIbHBIX YHCE pABHA HX NPOM3BEICHHIO,
HaiiTh 3TH 4Hcaa.

N2 93(A)

Ha ckonBKO TIPOLIEHTOB YeenudHTea 061eM Kyba, ecii [UTH-
HYy Kaxzaoro peOpa ysennaurs Ha 10%.
N2 99(A)

KaMeHIIUK OAUH MOXET BHINONHMTL pabory 3a 3 gHa,

a C TOMOIUBIO YYEHHKA — 3a 2 XHA. 3a CKONBKO AHEH BRIMOM-
HMT BCIO paboTy YYEHMK CAMOCTOATENBHO?

Ne 100(A)
IIpy KakuX 3HAYCHMAX X BHpaKeHHE ;3 HE HMeeT
3 -
{x-3]|
cMbIcia?

18



| Pasnen . Yenomun sapad 5 HNACC @

Ne 101
Pa3zpe’aTs KpecT Ha 4 4acTH K CIOXHTE H3 NOAY-IHBUINXCH
yacreH KBagpart (puc. 6).

Prc. 6

Ne 102

Kak Myzpensr pasaermuiad MaxMaTHYIO JOCKY ¢ anMa3aMH
Ha 4 OIMHAKOBLIE YACTH C ONHKM aNIMa3oM B Kaxnoil?

Ne 103

Y oanoro ¢epMepa OB KBagpaTHHIHE yJacTOK 3€MIH,
Ha KOTOPOM pociii 24 nepepa (puc. 8). B cBoeM 3apemiaHuH OH
nokenan, yToOsl KaXIEI U3 ero BOCBMH CHIHOBEH NONY4UHNI
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g 1001 onvMNHAGHAA W 3aHMMATENEHAA 3afla4M No nareuawue]

OIHHAKOBOE KOMKYECTBO 3¢MITH M paBHOE YHCiIo AepeBhbes. Kax
HaunpocTeAnM o6pa3oM pasgenTs 3eMIo?

TPt %2% 00

P99 %°CPP°P%CFC°CT
Puc. 8

Ne 104

DBenka p3bmpaeTcsa Ha CTBON iepeBa 110 CIIKpalH, NoAHAMA-
ACh 33 OAMH BHTOK Ha 2 M, CKOJIBKO METPOB OHA MIPEOJAOHEET,
DoOpaBHIKCE NO BEPIIMHE, €CIIM BHICOT2 JICpeBa paBHa 8 M,
a OKpPYXHOCTb 1,5 M?

Ne 105

Pacrionoxurs 16 crimiex, Kak MOKa3aHo
Ha pucyHKe, uyT0o6bl oK 00pa3oBany 8 pas-
HOCTOPOHHHX TpeyrolsHuKoB (puc. 9). Te-
neph ybepuTe 4 CIWUKH Tak, uTobbl NpH
3TOM OCTaNoOCh TOMLKO 4 pABHBIX TPEYTOMb-
HHKa. He aomxHo ocrapaThbCc HX NHIIHEX
CITMYEK, HH CBOGOAHLIX KOHLOB,

Prc. 9
20



{ Paxgen L Ycnosur 3apay

5mmcc@

Ne 106

B xneTkax Kkpazpara nepecTaBbTe YHcia TaK, YTOOH HX CyM-
Ma 1o moboil BepTHKANH, TOPU3OHTAMH H AMaroHany Onlta

OJHa 1 Ta XKe.

3 5 7
9 n 13
15 17 19

Puc. 10



6 wnacc

Nl
Kaxkasa npo6s Gonsire 2005 WIH %?
2 2007
N2

He Brinmonnas aelicTeuil, yCcTaHOBHATE, MPABHILHOR WX He-

ApaBHNbLHOHN APOGLIO ABJIAETCA YMCHO 377-489-113
377+489-376
Ne3

Haifty HauMenblliee HATYpANLHOE YNCHO, TIPH ASAEHAN KO-
5
TOPOrO Ha XpOOH 5 H 9 B YACTHOM IIOJTYMaI0TCH LE/BIC THCIIA.
N4
Haiitn apo6e, X0TOpas He H3MEHMT CBOCH BETHYHHBI, ECHH

K YHCIAHTENK NpHOaBsuTs 17, a k 3HaMeHaTemo 13. HaiiTn 06-
UIYE BUA Takux apobei,

N5

Cxonbko pa3s nadpa 7 scTpevaeTcd B 3alUCAX BCEX YHCes OT
40 go 100?

N6

Yuciio a B 7 pa3 bonsiue b, a b mensbie ¢ B 5 pa3. Haditu
HOK 1 HOX uncenea, b c.
N7

Ecny H3 ABY3HaYHOTO YHCHA BEIMECTh CYMMY ero unadp, 1o
TIOJTYYHTCS YHCAO, 3AIHCAHHOE TEMH e Iidpamu, HO B 0Opart-
HOM nopsaaxe. Halitn nanHoe uncno.

N 8(A)
CKOIBKO CYLIECTBYET Pa3IHYHBIX IPAMOYTOJIBLHAKOB C IUI0-
MAABIO 48 M2, CTOPOHBI KOTOPHIX BRIPAKAIOTCA LIETBIM YHCITOM

MeTpoB?
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] Passen L Ycroswa 3apay 6 KNACC g i

Ne 9(A)
Ecmu x nenpram Cepres npubapurth eite 80% srHx meder,
0 TIoMyunTes 9000 py6neit. Ckonbko aeder y Cepres?

Ne 10

MoxHo i BHIpe3aTh U3 XBazpaTa 3X 3 M KpyT, AMHHA OK-
PYXHOCTH KOoToporo 41 am?
N 11

Peumts uHcnosoii pebyc

IMYEJIKA X 7 = JACKIOKK,

(OpvmaxoBbie GYKEB COOTBETCTBYIOT OMHHAKOBLIM b pam.)

Ne 12(A)

HaiiTH Bce ABY3HAYHEIE YNCAA, KOTOPBIE PH JeJIeHNH Ha 7
Ja10T B OCTATKE 3, a IIpH AelieHHA HA 19 — ocTtaTok 9.

Ne 13(A)

HaiiT ABa NONOXHATEABLHEIX LIEJIBIX THCNIA, PA3HOCTh KOTO-
PhHIX paBHA HX YACTHOMY.

Ne 14(A)
BoccTaHOBHTE 3aum(poBaHASIE IH(PET:

1777
* KAPI

TAVCC
VC —npocroe gHcro.
Ne 15(A)
SAsnserca na unciao 134444431 npocremm?
Ne 16(A)

OKa34aTh, YTO APOOH M €CTh LEN0e YUCHIO IPH -
po p

OoM HaTypanbHOM m.

23



g 1001 oMMNHAZHAA K 3aHuMaTenLHan 3anayn no Matematue |
M 17(A)
Cepreit u Hukonait smecte secar 92 xr, Cepreit u Kocri se-

¢t 95 kr, a Hukonail 1 Kocta pecat 97 xr. CxoNbKoO BECAT BME-
cte Cepreif, Huxonait n Kocta?

Ne 18(A)
IIpaMoyroibHNK co cTopoBaMH 4 H 16 ¢M HAIOXKAIN Ha

KBafapat co cTopoHoii 8 oM {puc. 11). JJoxasaTs, aro naomann
3AMITPHXOBAHHBIX YacTel JaHHBIX GUryD PABHEL

8cem

< Y -

16 cm

Puc. 11
Ne 19(A)
Heckonpko xomex ¢renyt 157 Mbliek, NpyuyeM BCe KOWIKH

CBHEJTH 110 0JUHAKOBOMY 9HCITY MBIIEK. CKONbKO GBLIC KOIIEK,
ECHTH XaXKHasg XKOLIKA Chera Gonsie MuImek, yeM 6nino xouex?

Ne 20(A)
B kiacce mpoBesH KORTPONILHYIO paboTy N0 MaTeMaTHKe.
Cpennas oljgHKa MANLINKOB — 3,8; meBodek — 3,3; wiacca —

8
3E' CKOJIBKO 4EJIOBEK ITHCANIO KOHTPOILHYIO, ECIH MX 60Ib-
we 20 u menbite 30.
Ne 21(A)

Ot nona KOMHATEHI BEPTUKATEHO BBEPX NO CTEHE MOA3NH IBa
nayka. [JogaaBIvcs o MOTOMKA, OHK monoism oopatHo, Tlep-
BBIH AOJHMMAJICA H ONYCKAJICA C OJHOH M TOH Xe CKOPOCTBIO,
BTOPOH IMTOAHMMAJICA BTPOE MeUIeHHeH epBoro, a CITyCKAJICH —
BTpoe 6ricrpee. Kakoif n3 maykos ciycTHICR GLIcTpee?

24



| Pasaen 1. Venosun 3apay 6 HNACC @

N2 22(A)

3aMeHuTD B yncse 76*4*8 3pe3noykn muppaMu TaK, 9TOOB
OHO JeNTHIock Ha 72. YKa3aTh BCE TAKHE YACIA,
Ne 23(A)

3aprnnara cayxaulero ypenuyuiack Ha 10%, a uepes Heko-
Topoe BpeMd eille Ha 15%. Ha ckonbko NMponeHsToB Beero ype-
JIHYMUNACE 3aproiaTa?

Ne 24(A)

Bonx H 3aAu Kynmunyu TEHHHCHEIH MAY 3a 25 py6. V aitua
610 B 2 pa3a MeHBIIe AeHer, 4eM ¥ Bonxa, na eme pybne.
CRONLKO AGHET BHEC KAXIBIA H3 HHX?

Ne 25(A)

Haiity Bce ABY3RAUHEBIE YACIIA, KOTOpPBIE ONHOBPEMERHO AB-
AAKOTCHA KBAKPATAMY H KyOamH.

M 26(A)

PeiunTh ypaBHeHue x — 6 = 2ax.

Ne 27(A)

Haitty aMHY noesaa, 3Has, YTO OH NPOXOOKI € TIOCTOAH-
HOH CKOPOCTHIO MEMO RENOIBHXHOTO HaOIIONATEN B TEHEHHS
7 ¢ m3aTpaTun 25 ¢ Ha TO, 4TOORI IPOEXaTh ¢ TOH Xe CKOPOCTEIO
BHOMIB IaThOpME AnHOH 378 M.

Ne 28(A)

17 yuenukon cobpanu 100 ap6ysoB. Jloxa3aTe, 4TO KAKHE-TO
ABa U3 HUX cofpany onHHAKOBOE YHCIO apOy30B.
Ne 29(A)

Haiitu cymmy

-1002 - 1001 - 1000 - 999 — ... + 1002 + 1003 + 1004.
Ne 30(A)

Hauo: 100=100+98 4+ 96+ ... +x.

CKONBKO ClaraeMbIX PacIioJiOXKeHO B IPaBoOit 4aCTH paBeH-
crBa?
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m 1001 o/MMNMAAHAR U 3aHUMaTentHan 3apavk no matemarwke |
Ne 31(A)

B Tpex3HauHoM wicne abc , 1AQPE KOTOPOTO PasITHYHbL,
BBLITICIIHAETCA COOTHOIIeHHe ab=aq + b + .
HaATHA HauMeHBIIICE TPEX3IHAYHOE THCIIO,

Ne 32(A)
CpasanTs ApoOH —— 1313 13 .
1717 17
Ne 33(A)

7 7
7+ ris 7- § — BepHOe paBexcTso. CKonbKO CyImecTByeT

noxo6HLIX paBeHCTE?
Ne 34(A)
B 3anncu 7*462* 3aMERATE 3Be310YKH LG paMH TAK, TTOOLI

OOAYYEHHOE YHCHO ASTHNIOCHh Ha 12, VkasaTh Haubonbitee 1
HaHMEHbIIEE U3 IOMYISHHBIX YHCE]L,

Ne 35(A)
Pemnrs ypasHenue |-0,42] : | x| =|-0,7].
Ne 36({A).
Il konsHelit noprdens cronn 600 p. Yepes HekoTopoe Bpe-

M4 IIeRY yeBenuvHianm Ha 10%, a 3aTtem yMeHsmmiaH Ha 10%.
Kaxoii crana nesa noprdena?

Ne 37(A)

Pacnonoxuts uncna

Ne 38(A)

Tlo xpyry Hamicano 2007 natypanbHeix gucen. JloxazaTs,
YTO HAMIYTCs NBA COCEAHHX YNCHA, CYMMA KOTOPBIX HeTHA.

Ne 39(A)

Macca xauucTphl ¢ 6esanHoM 40 Kr, O3 GeH3nBa — 2 kr.
KaxoBa Macca KaHUCTPhI, 3alIONHEHHOR OE€H3MHOM HamoNo-
BHHY?
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| Pasaen 1. Ycnosua 3apay . 6 KBACC @
Ne 40(&)

B xnacce 27 yuennkos. Mx HHX 19 y3eHHKOB TOCeIIaioT
MaTeMaTHYECKHM KPYKOK, 6 — XHMUYECKHH, 4 5 YYCHHKOB He
MOCEMIAIOT 3TH KPYXKH. CKONbKO XHMHKOB YBJICKAETCH MATE-
MaTHKOI?

Ne 41(A)

Ykas3aTh nochenHon nudpy yncna
2001 - 2002 - 2003 - 2004 - 2005 + 20062 - 20072,
Ne 42(A)
Han npamoyronpiux MNPK, rae M(-2; -2), N(5; -2),
K(5; 3), P(-2; 3). 3anath c TOMOLLKIO ABORKOrO HEpaBeHCTBA:
a) MHOXecTBO abeumee BeeX TOUEK NPAMOYTONBHAKA;
6) MHOXECTBO OpAMHAT BCEX TOYEK IPAMOYTOIbHHUKA.

M 43(A)

1
B xunre 160 crpanni. B I nens yueHuk npountan — sceif

KHury, Bo I1 nens npountan 65% ocrarka, a 8 III pedr — oc-
TaNBHYIO YacTh KHATH. Ilo CKONMBKO CTpaHMLl KHHUIHM Y9eHHK
9K TAN KAXKABIH JEHB?

Ne 44(A)
[IpaMoyronnHas WIMTKA MIOKONAAA pasAeNncHa yriybieHn-
AMM Ha 4X 5 ManeHBKNX IPAMOYTolbHUKa. CKOIbKO pa3 HyXK-

HO pa3znaMblBaTh LIoOKoNAnN, yTOORI PA3mENHTE €I'0 HA 3TH Ma-
JICHBKHE ﬂpﬂMOerHBHHKH?

Ne 45(A)
Ecnmu Mexny uadpaMu ABy3Ha4HOrO YHCIA BIHCATE 1, TO

NOTY9EHHOE TPEX3HAYHOE YHCIIO OyneT B 9 pas Sonbilie HCXoa-
Horo. Hairtn ato wyucro.

Ne 46(A)

HaifTi Bce ABY3HAYHEBIE YHCIIA, TOJOBHHA KOTOPHIX PaBHA
CymMe ceoux umdp.
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mmm ONUNOMAQHAR W 3aHWMATENLHARA 3afauk Ao MaremaTkke |

Ne 47(A)

J{pa noe3aa BHILUIIH B Pa3sHOe BPeMA HABCTPEUY OPYT APYyTrY
H3 IBYX IMyHKTOB, pacCTOSHUE MEexXayY xoTopbiMH 1231 kM. Cko-
POCTh Itepsoro noesna 50 xm/4, a Broporo — 59 km/u. Ipoiing
paccrosnue 700 xm, nepssiii Toe3n BCTpeTuica co BTopbiM, Ha
CKONIEKO YACOB OAHH H3 HHX BBILIEN paHsllle Jpyroro?

Ne 48(A)

Cnnas COCTORT M3 3010Ta M MeId. Macca Men OTHOCHTCH Kk
Macce 30710Ta Kak 3:5. OmpenenuTs mMaccy 3010Ta B CILIaBe,
3Had, 4TO Macca MEOH B HEM paBHa 60 r.

e 49

Peiunts ypasnenue |x — 6,2| = 6,2,
Ne 50(A)

B urkone 29 xnaccos, 1000 yuennkos. Ects i B ITKONE KIACE,
B KOTOPOM MEHbIIIE 35 y4eHHKOB?

R 51(A)
Ha oxpacky xyba pazmepamn 3X 3 X 3 Heobxognmo 3 r kpac-

kM. Cxonpko Kpackn nofiner Ha okpacky Ky6a pazmepom
6X6x67

Ne 52(A)
79 sromageit pasmecTium B 13 koHwolHAX. [ToueMy xoTi 6bi

B OOHOH KOHIOMHE OymeT o0A3aTeNsHO HEYETHOE YHCIO JIO-
mameii?
Ne 53(A)

Hwueercs maTs KyOHKOB, KOTOPBIE OTAMYANOTCA XPYT OT APY-
ra TONbKO LBETOM:; 2 KpacHBIX, 1 6enkiii i 2 yepubix, EcTs 1Ba
suwka A U B, npavyem B 4 nomemaerca 2 kybuka, a B B —

3 KyOnka. CKONBKAMH pa3fiMgHEIMU CIIOCODAMU MOXHO pas-
MECTHTD TH KYOUKH B AmmKax 4 4 B?
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| Paspen I. Ycnosua 3apay 6 KNACC @

Ne 54(A)
3aMeHHUTD 3BE3004KH I paMu TaK, 4ToObI TONYHMHIIOCH BEp-
HOE PaBeHCTBO (YYeCThb, YTO BO3MOXKHEI PasNH4YHbIE PEIICHUA):

4 % _ 5

Ne 55(A)

Paspennts wiicno 1025 06paTHO MPONOPLIHOHANLHO YHCIIAM:
1 1
—.08 2—.
35 0,8; g 1.
Ne 56(A)
IIpon3Benenne Tpex3HAYHOI'O YHCIA Ha 6 ecTh Ky0 HaTypaib-
Horo yucna. Halitu Bece Takue uncna.
Ne 57(A)
Cxonbxo mudip copepart aucio 777...77, ecnu u3BeCTHO, 4TO
OHO KpaTRO 197
Ne 58(A)

CymectByeT nin Hanbonspiiee 1 HauMeHbpIee 10-3HagHOE
YHCHO, KpaTHOE 19, B 3amHCH KOTOPOTro KaXkaad 1ydpa NCHoNb-
syerca 1 pas?

N 59(A)
JiokxasaTb, 4To IipH MoboM nenoM a, Beipaxenue (a2 — 3a)
IemnTCA Ha 2.

Ne 60

I P

Purypa, n3o6pakeHHas Ha pACYH- 1

Ke 12 cocTonT M3 8 ciiuyex, HAJIOKEH-

HEIX OpyT Ha Opyra. CHATH ABE CIIHYKH
TaK, YTOOBI OCTANOCH 3 KBAAPATA.,

Puc. 12 .—l—b—.
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g 1001 0/MMNHAAHAR W 3aHUMaTebHaR 3agaum no matematnxe |
N 61{A)

3702 1234
Permmuts ypasHeHue 43101
Ne 62{A)

IIpaMOyronbpHHK pasziees Ha 4 NpsMoyrombHaKka (puc. 13),
TNOINA/IM TPEX U3 KOTOPHIX paBHuI 2 cMZ, 4 cM?, 6 cM2. Haiitn
TUIOMIAh JaHKOTO PAMOYTObHHKA.

2 4

Puc, 13
Ne 63{A)
Haiitin HauMeHbIIee HATYPATbHOE YHCIIO, CYMMAa LGP KO-
Toporo pabua 100.
Ne 64

M3 «I'peqeckoit aHTONOrHUN:

— Ckaxu MHe, 3HaMeHHTsI [Indarop, ckonpko yueHUKOB
[IOCEIIAIOT TBOIO LIKONY H CHYIIAIOT TBOH Gecenbi?

— Bor ckonbxo, — oTBeTIuI punocod, — MONOBUHA H3yda-
€T MATEMATHKY, YeTBEPTh — MY3LIKY, CEAbMAA YacTh npebhiBa-
€T B MOTTYAHHH U, KPOME TOI'0, €CTh EIIe TPH KEHLIHHBIL.

Ne 65!&!

Hoxa3ats, uT0 Opobn
oM n.
Ne 66 (Az

PaznocTh MeXNY NIBY3HATHLIM YUHCIIOM K IEPOU3BEZIEHHEM ETO

uubp paBHA YY4ETBEPEHHOMY NPOH3BEACHHIO CYMMEL ero uidp.
Hairrit 310 MHCNO,

6n+4
HeCOKPATHMA TIpH MOHOoM 1e-
8n+5
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] Pasaen 1. Ycnosus 3apay 6 WIACC @

Ne 67(A)

Haiitu A8y3HaYHOE YUCIIO, KOTOPOE PABHO CYyMME KBaZpaTa
YHCNAa ero JecATKOB 1 Ky0a Yncna ero eguHm,

Ne 68(A)

Hatiti HauGonsinee TpexsHagHOE YHCIO, KoTOpOe B 19 pa3
6osible CYMMBI cBOHX TUQD.

Ne 69

Bacceitd HanoJmseTca nepeoit TpyGoi 3a 5 4, a yepes B1O-
pyro 1pyGy oH Moxer OuiThL omopoxHeH 3a 6 4. Uepes ckonbko
qacoB Oyaer HanoNHeH Bech Gaccelin, ecliu oMHOBpEMEHHO 0T~
KPHITE OBE TPYOBI?

Ne 70(A)

Ipsmoii yron pasnenieH Ha Tpu
YACTH TAK, UTO BeJIHYHHA BTOPOTO
yriia Ha 10° 6oirbLie TPEeTHEro 1 Ha
10° menbie nepBore yriza. Haiitu |5
TPafZyCHYIO MEPY KaXZOTo M3 yr- 2
TOB. 1

Puc. 14
Ne 71

HaiiTn uncno, 4,8% xoToporo pasHo

15-1-:‘1-3,625+28:l
29

2 15
20 98+0,625:075
4

Ne 72

Pasgenuts 125 Ha yeThipe yacTH TaK, 4TOOBI NEpBast YacTh
OTHOCWIACh KO BTOPO#i, kak 2:3, BTopas K TpeTbeit, kak 3:5,
4 TPEThA K YETBEPTOH, Kak 5:6.
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g 1001 OAMMNUARHAA U 3AHMMATENLHAA 3aRa4u no Matemarkie |
Ne 73(A)

Pa3HOCTD MeKIy OBY3HAUHLIM YHCIIOM  IPOM3BEACHIEM €0
¢ p paBH2 KBagpaTy uncna equHuAL, HalTh Bee Takne ynca.
Ne 74(A)

Ha cxombko TpeTha 4acTh 1Mcna 6obIIe ero YeTBEpPTOi 4a-
CTH H BO CKOMBKO pa3 6omsie?

Ne 75(A)

Kakas mpaeunsHas npo0e yBemuaHTICa B 7 pa3, €cli K e
YHCMTEMIO NpUOABUTE e€ 3HAMEHATENL?
Ne 76 (A)

Cronbko cpemu guces oT 1 1o 50 BKTIOYNTENBHO TAKKX, KO-
TOPBIE 3AMMHCAHK TONBKO HEHETHRIMM IppaMu?
Ne 77(A)

Kax u3MeHuTCA BeTHYMHA OpolH, ecly YHCIHTEND YBEIH-
YUTE Ha 50%, a 3HaMeHaTeNb YMeHBIINTh Ha 50%?

Ne 78(A)

Cxonexo mpouentoB coctasiaer HOK (16; 72) or HOJ{
(16; 72)?
Ne 79(A)

okazaTs, 4o ax + 3x + 4ay + 12y + 9=a?, ecma~3 =
=x + 4y,
Ne 80(A)

Jlokazath, uto yucno abba penurcanall.

Ne 81(A)

Jloka3aTs, 4To npu MOOLIX m U n

(Tm =21n-T7) (m* + 3m*n—m3) S0.
N 82(A)

HaiiTi sHaueHNE BEIPAXKEHHA

33 +4x2—4x +3, e x2-x= 1.
32




[ Paspen 1. ¥cnosua 3anay 6 KNACC @

Ne 83(A)
BerusicnuTts Haubolee paiOHANIBHBIM CITOCOOOM:

7 2 .3
—-[3=-6= +3 34
n{ 577707 }
Ne 84(A)
Penmits ypasrenne x> + x2 = 0,

Ne 85(A)

PacuingpoBaTs 3aiHCh ClIoKEHUS (OAUHAKOBRIMH OyKBaMI
0003HaYeHbI OIHHAKOBLIE UHGpEI):

KHHTA
+ KHUAFA
KHHUTA
HAVKA

Ne 86(A)

Cxkopoctb aBT0Oyca o1 A no b cocrasnana 60 xm/u, a ot 5
10 A — 40 km/u. YeMy paBHa CpenHAA CKOPOCTh aBTO0YCa?

Ne 87(A)

PemuTs ypaBHeHue |x| = -;—H.

Ne 88(A)

Kaxas mmugpa cTOHT B KOHIIE YHCTA, BREIPAXKAONIETO MPOU3-
Begenue 7 -9 11-...-17-197
Ne 89(A)

Ha 'rpex monkax nexar 52 kuure., Ecnm 3 xaury ¢ Tpetheit
NOJIKH NEePenoXUTE HA BTOPY), TO HA IIepBOH M TpeThell mon-

Kax KHUT CTAHET MOPOBHY, a HA BTOpO# BEROE GOIBIIIE, EM Ha
nepBoii. CKONbKO KBHMT OBIIO HA KaXAOi nonke?

Ne 90(A)
Crombko pas x HanbobIEeMy ABY3HAYHOMY YHCITY HYXKHO

IIpubaBUTE HAKGONELIEE TPEX3HAYHOE YHCIIO, YTOOKI MONYIHTE
HauQonbinee MATH3HAYHOE?

2 3ax 825 33



m 1001 onuMIHaRHEA ¥ 3aHKMATENLHAS 33Aa4M NO Mmatematike |
Ne 91(A)

Cymma aByx yncen pasHa 85, a nx HauMeHbInee ofiee KpaT-
Hoe 102, Ha¥iTd 311 uncia.

N2 92

Kakyro npdpy HyxHO I0NHCATS CIIpaBa K yucty 250, yToOl
o6pa3oBaHHOE YeTHIPEX3IHAYHOE YHCIO HMENO ABA MPOCTHIX
HelnTeNA, OKaHIHBAIOIHECK ZOTTHCAHHON LHdpoi.

Ne 93(A)

Jns yucna 789 HaiiTH Takoe TPpeX3HAYHOE YHCTIO, PA3HOCTD
MEXY KOTOPRIM B JaHHBIM Aetriack Okl Ha 9 it Ha 99,
Ne 94(A)

Haiiti HanGonbluee gecATHYHOE YHCIIO, KpaTHoe 45, ¥ Xo-
TOPOTO Bee LU P pa3IU4HEL.
Ne 95(A)

Haiiry HauMeHBIIee MHCIO, KOTOPOES 3aITHCaHO TONBKO &1U-
HULAMH ¥ OeluTCca Ha 77,

Ne 96
BoccTaHOBHTH 3a M POBaHHEIC LINPHL:
JETO
+JIETO
T[TOHET
Ne 97(A)

Brruucnnts Hanbonee NpOCTHM crocofoM:
1 1 1 1

+ e .
13.14 [14-15 1516 " 99-100

Ne 98

Henurenw yncna 6 (He cuuras camoro yuena) 371o: 1, 21 3.
Hx cymma 1 + 2 + 3 = 6 paBHa caMoMy Ymcy. CylllecTByeT Iin
IBY3HAYHOE YHCTO, 00Magaoliee YKa3aRHEIM CBOHCTBOM?
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| Pasaen 1. Ycnosua 3anay 6 KRACC @

Ne 99

MAUIHEEL YACh! OMA3ABIBAIOT KAXKABI Jac Ha 2 MUHYTHL. Ecm
O PagHO IEPEAaroT CHrHal 12 9acoB, TO Yepes CKONLKO Bpeme-
HM Ha yacax Mamu 6yaer 12 4acoB, eciy ee 4achl NOKA3BIBAIM
TOYHOE BpeMs POBHO 5 4acoB TOMY Hasan?

Ne 100

B axToBOM 3aie cOOpaNNCh IIKOJIBHAKN: MATBUMKHK H Jie-
poukH. X Bcero Opu10 Gonbie 70, Ho MeHbIe 90. Beero cka-
MeeK, Ha KOTOPLIX CHAENM WKOINLHHKH, Obine Ha 1 Gonbie,
YeM CHIOESTO HA KAXJO0M M3 HHX Manpuukob. JleBouxy cunenu
110 OHOM Ha Kaxaoii ckameitke. Cymma yHncira ckaMeek i Maltb-
YHKOB COCTABIIATA YHCIO INKONLHHKOB. CKONBKO MKOITLHHKOB
HaXOJHIOCH B 3a7€ 1 Ha CKOJBKUX cKkaMeiikax oHH chaenn?

Ne 101
H3-nox semnu 6b10T 4 ucroyHuka. Ileppriii 3anoiaHser 6ac-
ceifH 3a 1 neHE, BTOpOH — 33 2 iHA, TPpeTHif — 3a 3 NH U YeT-

BepThIl — 34 4 JHA. 32 CKOJILKO BpeMeHH HamolHAT 6acceitl
BCe 4 NCTOYHKKA BMecTe?

Ne 102
Hexto, ymupas, 3apemann: «Ecimu y Moeit skeHRI poJIUTCs CBIH,

2
TO IyCTh eMy OYIeT BaKo 3 MMEHHS, 2 KeHe — BCA OCTANbHAs

1 2
vactb. Eci ke poaurcs Aoub, To el — 30 @ WeHe— 3. Po-
JONIIACE ABOMHA — CHIH M Jo4b. Kak Xe pa3nenuTh uMeHue?

Ne 103
30 mrui cToST 30 MOHET, XYPOIATKM CTOST MO 3 MOHETEI,

roxy6u — no 2 1 napa BopoObeB — MO MOHETE; CNPAIIKBACT-
cf, CKONBKO IMITHII KAXEOTO BHAA,

Ne 104

Bepmuna A xeanpata ABCD pacniosioxkeHa B ueHTpe Kpagd-
pata MNFE, a cropoHa AB oTcekaeT TpeTblo YacTk CTOpO-

2 35



g 1001 0nMMAMAAHAA W 3aHWMATENLHAA 33344 NO ua'reuarul{el

HbI FN, Haitty nimomange of1iefi 4acTH ABYX KBAOpaTOB, €CIIK
AB=FN.,

E

F B

Puc. 15
Ne 105(A)

Joka3aTh, 4T6 panMOHANBHOE HUCIO 5 MOXHO IPENCTABHTD

KaK XOHEUHYIO CYMMY Pa3IHYHbIX Apo0eil ¢ YHCITHTEIAMH, paB-
HbIMH ¢OVHHLIE.
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7 Knacc =

Nel

PeiiuTh B HenkIx YMCIAax YpaBEeHUE Xy = x + y + 4,
Ne2

B TypHupe no dpyrbory yuactsoBano 7 KOMaHJ, KOTOpELie
Habpanw 14, 13,9, 8, 7, 4 u 3 ouka. 3a nobeny npucyxnanoch

3 ouka, 3a M40 — 1 09KO, 3a nopaxeHue — 0 ouKOR, CKONB-
KO MaTuel B TYPHHpE 3aKOHYHIOCh BHHUEIO?

Ne3
Paznoxuts MEOrowieH x3 + x4 + 1 Ha Tpu MHOXHTENA.

Haiitir cymmy —1—+—1—+L+ +—~—-1———~.
1.2 2.3 34 20062007

Ecnrt Ha KaXIyI0 NANKY CAHET M0 3 ranok, TO OOHA ranka
OCTaHeTCA De3 TMATKH, a eClIH Ha KaXIyI0 MAXKy cager no 6 ra-
JI0K, TO OJHA NaJKa 0cTaeTcA nycToli. CKOABKO rajloK H CXONIb-
KO NIATOK?

N6

Wwmeerca 2007 nepexmouareneii. M3HauansHO OHY Bee BEI-
KiIoveHkl. Paspemaercs BMOpaTs MOGHIE BA H NEPEBEPHYTh
HX B IPOTHBONOJIOKHOE NIOJIOKEHHE (T.€. BHIKIIIOYEHHBIE BIUIIO-
YMTh, 3 BKJIIOUSHHEIE — BBIKIIIOYHTR). MoXHO IH, podenas

HecKONBLKO pas3 3Ty ONepaiiiio, IPHBECTH HX BCe BO BIIIIOUEH-
Hoe COCTOAHnE?

Ne7

CyIUECTBYIOT N1 YeThIPE HATYPANEHBIX YHCIIA, CyMMA U IIPo-
H3BeJEHHE KOTOPBIX HEYETHBI?
Neg

B knacce 27 ygenuxos. Kaxabii 13 HEX HAITHCATT ABYM TO-

BapHIaM o 3anucke, MoxeT MM oKa3aThes, YTO KAXABLH U3
HUX TTOJYYHIT HEYETHOE YHCIO 3AMHCOK?
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@ 1001 OAUNAMAAHAA W JaHMMATENLHaA 3afaun no matemaruke |
N9

Haiitu Hanboubiiee 3HAYEENE OTHOUIEHHS TPEX3HAYHOTO
yycna kK cymMMe ero nudp.

Ne 10

JBy3HAUHOE YHCIIO B CYMMe ¢ YHCIIOM, 3ANHCAHHEIM TEMH

*Ke uHbpaMH, Ho B 0OpaTHOM NOPALIKeE, ABIASTCA TOYHBIM KBAL-
patoM. HaliTH Bce Take YHCnA,

Ne 11
PemnTs uncnoBoit pebyc:
+ EVJIOK
BbIJIO
MHOI'O

OmuHaRoBBIe GYKBBI COOTBETCTBYIOT OJMHAKOBBIM IM(ppaM.

Ne 12(A)
Brruscnuth Hagbonee pauoOHANLHEIM CIIOCOBOM:
1 .1t 6 8
5 7 - 4 'i'§ 1 ? - 9 '1“6‘ 2 .
Ne 13(A)
CKONBXO CYIIECTBYET TPEX3Ha4HKIX YHCeN, KOTOphie NPU
JeneHvH Ha 7 JaloT B ocTaTke 27

Ne 14(A)

Yscno 7 po3sens B 19-10 crenens. [lonydeHHOe YUCIIO BHOBB
BO3BeNH B 19-10 cTemens ¥ T.1. Bo3peaeHue nosropeno 2007 pas.
OnpenenuTs NOCTENHION HGPY NOTYYEHHOrO YHCHa,

Ne 15(A)

CKONBKO CYIICCTBYET TPEX3HAYHEIX UHCET-KBAXPATOB, Y KO-
'TOpHIX cyMMa 1P COBmanaeT ¢ ABYMS TepBLIMU Lubpamu
HCXoAHOro yrcaa?

Ne 16(A)

JBE CTOPOHBI TPEYTONBHHKA pABHEI COOTBETCTBEHHO 2 CM I
13 oM. HaiiTH AMHHY TpeThEH CTOPOHBL, eC/IH OHA BRIpAaXAaeTCA
LIETEIM YUCIIOM CAHTHMETPOB, KPaTHEIM 7.
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| Pasaen L. ¥cnoema 3agau 7 KAALC @
Ne 17(A)
Ha cropone A B ksaapata 4 BCD oTMmetieHa IIpOH3BONBHAS

Touka M. Buccekrpyica £ CDM nepecexaer cropony BC B To4-
ke N. JlokazaTh, uto AM + NC=DM.

Ne 18(A)

¥ 4erripex 6paThes Beero 32000 py6. Ecnn genpru I Opata
YBEIHYHTE HA 7 py0., AeHsTR II yMeHBIHTE Ha 7 pY0., AEHBTH
IIT yBenpunte B 7 pas, a gensrn IV yMeHbIIUTE B 7 pa3s, TO ¥
OpaTneR cTaHeT AeHET NOPOBHY. CKONBKO JieHer OBUIo y OpaTh-
€B NepBOHAYAIBHO?

Ne 19(A)
VrpocTHTE y20-2491 + 420+ 2491.
Ne 20
Boccranosuts 3aumd@posaHHbie nudphl:
ITAPK
TIAP
Y ma
11
1987
Ne 21(A)

IpencTaBuTh ABywieH 3x* + 16 B BHAE CYMMBI TpeX KBaj-
paToB.

Ne 22(A)

100 menueti 3a 100 gaeit crenatot 200 Kr Kpynel, CrOIBEKO
zepua cheaar 10 Mplimeit 32 10 gHei?

Ne 23(A)

Pa3noxuts MHOrOWIeH X% + x + 1 HA IBA MHOKUTENS C Le-
JBIMH KO3phULIHEHTAMH,

Ne 24(A)
HapectHo, w10 ZPLRU ZRLS — cMmexuble H L RLS =
= 80% Z PLR. HaliTi BeTHYHHY KaXIOI'O U3 YTJIOB,
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g 1001 onwMAKapHan W IAHKMMATENEHAA 330A4YWM NO MATEMATHKE |
Ne 25
- . 2

Yro Gonbme 22, 222 umm 2227

Ne 26
Ha#iT yroa Mexay OUCCEKTPHUCAMHE CMEXHEIX YIJIOB.
Ne 27(A)

PazBocTh MeXTY IBY3HAYHBIM YHCIIOM M CYMMO# ero udp
ecTh kpanpart. HaliTy Boe TakHe 9Hca.

Ne 28(A)
Pemutdb ypasHenue (a2 - 9)x = 7a2—20a - 3.
N 29(A)

ITpu xaKOM 3HAYEHHH @ MPAMAA Y = ax + 5 IPOXOAUT uepes
Touxy M(-3; 2)?

Ne 30(A)
PemuTh CHCTEMY YPaBHeHHIT;
8 + 20 =3,
x-2y 3x+2y
12 40 =1
x=2y 3x+2y
Ne 31(A)

TlocTpouTts rpadux ypabHeHua (x + 3)(y-2) = 0.
Ne 32(A)

Yucno 128 pazitoxuTs Ha ABa CIATAEMBIX TaK, YTOOR! -}’- nep-

1
BOro ciaraemoro Obina papsa 5 BTOPOTO.

N 33(A)
Pemyrs ypaeHeHue | —7x|-|-9,]1]|=182.
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| Paanen I. Vcnosua aapau 7 RNACC @
Ne 34(A)
B tpaneunu ABCD AD - 6onbmee ocHoBanue, BC —

Mmenbulee, AC - buccekrpuca £ A, Hoxazatk, uto AABC —
paBHOOeApeHHbIH.

Ne 35(a) Y
4

I'pacuk kako#t QyHKLHM H300paKeH Ha 3
pHcyHke 167 2
1

Ne 36(A)
Hoka3atk, 4To 4KcHO #° + 177 AeuTea Ha 6 npw mo6oMm
HATYPAIBLHOM 2.

Ne 37(A)

HoxazaTh, yto npu 06X x 0, y # 0, 3Ha4eHNe BIpaxe-
HuA x2 + xy + y2 > 0.

Ne 38(A)
BriuuciuTs Hanbonee pallMoHaATBHEIM CIOCcoB0M 3HAYCHHE

BHIpaXKeHU:
(e bt
153 149 J{ 153 149
Ne 39(A)

Hnuny kax a0 CTOPOHL! KB3/IpaTa yeennywm Ha 40%, Ha
CKOJIBKO NIPOLIEHTOB YBEIMYMIIACH INIOIAIb KBafpaTa?

Ne 40(A)

Cymma nudp apysHaunoro gucna pasHa 11. Eciom k atomy
qycny fpubGaBUTh 27, TO MOMYYHTCH YHCIIO, 3AMMCARHOE TEMH
xe uudpamu, Ho B ofpaTHom nopaake, Hafith 1o uncno,
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miOOl ONUNNMANHAA W 3aHUMATENbHAA 3apaum no marematuke |
N2 41(A)

CoxpaTrTs Ipo6s 2-5m+2n+S5mn -
10m* -9m+2
Ne 42(A)
2
Pemuts ypaBHeRye X - i
x-4 x-
Ne 43(A)

Pemmtsb rpadudecku cucteMy ypaBHEHHL;
4x+2y=10,
6x+3y=15.

Ne 44

JBe 6pHTaaBl JOIKHBI DBUTH 3aKOHYHUTE YOOPKY ypoXkas 3a
12 nneit, Iocne 8 areit copMecTRO paboTsl I Opuraga nomy4u-
na apyroe 3ananune, noaromy I 6purana zaxoHymna ocrasuIy-
1oca yacth paborsr 3a 7 axeit. Ha ckombko aneit I1 6purama
yOpaina 651 Beck ypoxaii ObicTpee I, ecny Ob1 Kakaas OpHraga
paboTana oraensHo?

Ne 45

Pewnts ypasHenre |Sx — 2| = 8.
Ne 46({A)

Oaue n3 JByX BHYTPEHHUX OMHOCTOPOHHUX YIIIOB NPH Na-
paJUIENBHBIX MPAMBIX B CeKyLIel coctasiaer 80 npoueHTos ot
apyroro. Hafitu Bemiuuny Gonbniero yria.

Ne 47

Yepes TOUKY A OKPYXHOCTH NPOBE/ICHBI KACATENbHAN M X0~

Ja, paBHag paauycy OKpyXHOCTH., HaliTh yron Mexmy HHMH.

Ne 48(A)

TlocTpouTts rpaduk dyHKImM X + EX = %+ [x].
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| Paspen I. Ycnosua 3agay 7 KNACC @

Ne 49(A)

Ecnu Mexny tmdpamu ABY3HaHHOTO YHCIIA BRUCATD HYMb,
TO MONYYeHROE TpeX3HayHoe Yyucno 6yaeT B 9 pa3 Sonsine He-
xogHoro. Haiiti ato gucno.

N2 50{A)

Haiit ABy3HAYHbIE ©MCIIa, paBHbIE KBAAPATY CYMMBI CBOMX
uudp.
Ne 51

ITocTpouTE NpsaMyIo, paBHOYAAIEHHYIO OT TPEeX JaHHBIX TO-
YeK, He JISKAIMMUX Ha 0OHOH npsaMoil.

Noe 52

TIoCTPOMTE NPAMOYTONBHEIA TPEYTONBHUK MO KATETY g U
PazHOCTH b MEXAY THIOTEHY30M K APYTHM KATETOM,
Ne 53

Pemuts qucnosoii pebyc:

KOKA
+ KOJIA

BOJA

Ne 54!1\!
HaitTi x0T 651 OIHO HATYPATLHOE YKCIIO M1, IPH KOTOPOM
yncio 2" + 3 OYAeT COCTaBHAIM,

N!SS!A!

Kakoii nndpoil oOkaHYMBAETCA ASCATHYHASA 3ATMCH YHUCIR
14%+ 14** 1 + 142% e xe N.

Ne 56

M3 22 cniyex cOCTaBHTD MPAMOYTONEHUK HanGonbiiei Io-
Tamu.

Ne 57(A)
Jaupr 2007 uncen, Kaxmoe H3 KOTOpPHX paBro 1 wmm -1,

MoxHO JTH pa3OHTE BX Ha B¢ TPYIIBI TaK, YTOOH CYMMBI 4H-
cefl, BXOOAUX B Kax /Yo rpynmny, 66U 651 paBHbI?
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g 1001 onuMNMAAHAR W 3AHMMATENLHAA 33824 no matemaTtuke |
Ne 58(A)

ITate Apobeii ¢ wncnuTenaMu 1 M pa3IH4HBIMA 3HaMeHaTe-
MU (HaTypaiibHBIMY) Aa0T B cymMe 1. Halfiti ati apo6n.

Ne 59(A)

(x+8)
—oy(x49)
HaiiTH 3Ha%eHHE BEIpAXKEHHA (x —7) (x-8)(% , €CITH

x=10.
Ne 60(A)
H3BecTHO, uTO (X — 47 * 3 = (x — 4)* + 5, TIpu Kakux x 51O
PaBEHCTBO BEpHO?
Ne 61(A)
Haifri HauMeHbIIee TPEX3HAYHOE YUCIIO, PABHOE CYMME BCe-

BO3MOMHBIX IePeCTAHOBOK ABY3HAYHBIX Yncel, 06pazoBanHbIX
ero midpamu.

Ne 62(A)
x-—4
HocrpouTs rpaduxk dyHxwm y = x—a]
W 63(A)

Ha nmocke nanucans! B crpoky 2007 nenmbrx yucen. Jloxasarts,
YTO M3 HUX MOXHO CTEPETh OAHO YACIO TaK, YTO CyMMa OCTaB-
mmxca yucel GyaeT weTHoH. BepHo nu ato g 2006 yucen?

Ne 64(A)

Jokasath, uto 1 + 13 +132+.., + 132006 + 132007 ye nemaren
Ha 7.

Ne 65(A)

JLOK23aTh, YTO CEPEIMHEI CTOPOH NMPAMOYTONLHHKA ABJIAIOTCA
BEpIIMHAMH pomba.

N2 66 (A)

Hokazarth, 4TO KBaZpPAT HEYETHOTO YMCIa BKIA 2n + 3 npH
JelleHHM Ha 8 Beerna paer B ocratke 1,
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| Pasnen L. ¥caosus 3agau 7 KRACC @
Ne 67(A)

JIoKa3aTh, 4TO CYMMY TpeX KBaipaToB Buna (2a)2 + (2b)2 +
+ (2c)? MOXKHO IPEACTABUTS B BHJIE CYMMBI IIECTH KBaPaTOB.
N2 68(A)

BAABC £ A =60°. BEIMUCINTD BETHYRHY YI71a MEXTY Guc-
ceKkTpHcamm yrinos Bu C.
Ne 69

C moMoIEi0 NUPKYNA | IMHEHKH pa3gelnTs Yrol B 54° Ha
TPU paBHEIE 4acTH.

Ne 70(A)
BrrupcnuTs 3Havende 3x* + 214 + 5x22 + 32, ecmm x2 + 32 = 1.
Ne 71(A)

PasHocTb MeX Iy ABY3HAYHBIM THCIIOM H cyMMoit ero HHdp
ecThb MOJIHbIH kBagpar. HaliTy BCe Takue yncna,

Ne 72

HoxkasaTs, uro uncno p? — 1 nemures Ha 24, eci p — npo-
CTOE YHCIO H p > 3.

Ne73

HoxasaTh, UTO pa3HOCTh KBAAPaTOB ABYX HEUETHBIX YHCEI
aenurcs Ha 8.

Ne 74(A)
Haiity x n-y B ancne 5678xy , KoTopoe KpaTHo 24.
Ne 75(4A)

HaitT nBy3Ha4YHbIC YUCTa, PABHbIE HENOJIHOMY KBaApaTy
CYMMBI CBOMX LHbp.

Ne 76(A)
Pemmth rpadudecky CHCTEMY YpaBHEHWIA:
x+3y=1,
{3x +9y=35.
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E 1001 onMMnnagHan W 3aHKMaTeNLHAA 331a41 NO MATEMATHKe |
Ne 77(A)

Haiiti aBy3HaYHOE YHCIIO, €CNH U3BECTHO, YTO Ludpa ero
eHML Gonbiue UGpPEI AECATKOR Ha 2 M NPON3BEICHHE HCKO-
MOTO 4HC/IA HA CYMMY ero undp paeHa 144,

Ne 78(A)

TIpu xaxoMm 3Hauenmu k rpadwmku ¢pyHkuid y = -—2x + 1 n
y =kx + 1 B3aMMHO NEpNEeRIVKYISAPHBI?

Ne 79(A)
1 2x S x
7 32
Pemvts ypapHenue 3 =0.
4x—=
8
Ne 80{A)
Bermcnuts 1
1
1-
1
]——
-1
7
Ne 81(A)

TpH 110CNeA0BATENBHBIX HATYPAIBHBIX YHCITA I2I0T B CYMMe
111. HaiiTH 3TH 4Yncna,

Ne 82(A)

1 .
W3 xarMC TSI OTIIHIIH 4 acTh HeH3nHa, notoM 10% €€ 06-

mieit emxocTh. TTocne 3ToTo B KaHuCTpe ocTanock 26 1 6eH3uHa.,
KaxoBa eMKOCTb KAHHCTpbI?

Ne 83(A)
Haiiti x, y ¥ z, INTA KOTOPHX CIIPABETHBO PABEHCTRBO
-2 +(y+1RHx+y+2=0.
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Ne 84

Hemenxnit Mmatematuk M. llltndens (1487-1567) yreepx-
nan, yro uucna Buaa 221+ 1 _ 1 p€ N apnsiorcs npocTeiMu.
IIpas 4 on?
Ne 85(A)

O vyucnax x, y, z Mt H3BECTHO, UTO Z < X, £ =y, z > y. Cpas-
HUTh YHCIIA X | ).
Ne 86(A)

I1ycTs m u # TaKne HATYpAIbHBIE YHCNIA, YTO YHCTO 3 + 4n
pemaTca Ha 13. JokasaTs, 4To 4Hcno 28m + 98x Takxe neuTcs
Ha13.

Ne 87(A)
MoxHo i 3anucats 1000000 B BUZE TpOU3BERCHUR ABYX
YHCelN, B 3allHCH KOTOPLIX He O0bU10 GBI HY OAHOTO HyNA?

Ne 88(A) M
Ha pucyske 17: N
ZY=70°+x—-y,
LY -2£2=50°+2x-2y. 1 2
Joxkazats, uto MB 1 BN, A B C
Ne 89(A) Puc. 17

PasHocTs Mexay KBaapaToM cCyMMEI U cyMMoll uudp aBy-
3Ha%HOTO YMCIIa paBHa caMoMy uHciTy. HaliTy Bce Takue YHCna.

Ne 90(A)

KpagpaT cymMs! L p ABY3HaZHOTO YHCHA JAET 3TO XKe YHC-
710, HO 3amHcaHHoe B 06paTHOM nopsanke. Halitu Bce Takme
4HCTa.

Ne 91(A)
Haith Bce Tpex3HayHbIe YMCIIA, KPATHBIE 7 M NPEACTABY-

Mble B BHAE CYMMBI KBAXPATA M KyDa OTHOTO U TOTO XK€ HEeIoro
qHCIA.
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Ne 92(A)
Jlokasats, 4T0 4ncio 4 + b genwred Ha 7, ecnu Ha 7 aenurcd
uucno g% + 9ab + H2.

Ne 93(A)
Haiitu ¢, ecid H3BECTHO, YTO NIPK MODOM X!
axt+bx+c
+ bx2+ax-9
tx2+ex + 7
Hx2+13x+2
Ne 94(A)
Hoctpouts rpaduk dysxuuny = |x| - 2.
Ne 95
Pa3noxuTh HA MHOXHTEIH X — 1.
Ne 96(A)

CymecTBYIOT M TaKHe 3HAYEHHA 4, IPHU KOTOPBIX HHCIO
a — 2 ABJIAETCS KOPHEM YpaBHeHHS X° — ax? + 2 = 07

N 97(A)

Pa3noxuTh Ha MHOXHTEIIH;

(a+ 1)+ 4(a+ 1) + da(a + 2).

Ne 98(A)

OnpenenuTh BHA YETHIPEXYTONILHUKA, BEPIIHHAMH KOTOPO-
Qo ABIAIOTCA TOUYKH HBpeCB‘lBHHﬁ NpsMBIX. ¥y = X + 2, ¥y =Xx- 2,
y=-x+2,y=-x-2.
Ne 99(A)

KopHu ypasuenus 3x3 — ax? — 7x + b = 0 pasusl 1 u -2,
Halitua u b,

Ne 100@
B AMSN £ M=135° ZN=25 MK=5SK, SP=PN. Haii-
™ 2 KSP.
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N2 101(A)

Yucnutenu Tpex apobeil MponopLMoHaIbHLl yncaMm 1, 2, 5,
a 3HAMCHATENH COOTBETCTECHHO IMPOIIOPUHOHANBHEI THCIAM

200
1, 3, 7. Cpenree apudMeTHueckoe 3THX Apobel paBHO T
Hairru a1 apo6u.
Ne 102

HokasaTh, 4To npon3BeeHHe ABYX NOCIEAOBATENBHBIX YET-
HBIX YHCEN JASJIUTCA Ha 8.

Ne 103

HaiiTh 4eTbipe noCIHeOBATENLHLIX HATYPANRHBIX YHCA,
NPOU3BEIcHIE KOTOPHX paBHo 1680.

Ne 104

Jokazate, 9T0 a* + 4 €cTh YMCIO COCTARHOE NMPH MI060M
HaTypalnbHOM a > 1.

Ne 105

HoxkazaTsh, 4TO BCSKOE TPEX3HAYHOE YHCNIO, HAMMCAHHOE
ONMHAKOBRIMH LU paMul, nenHTcs Ha 37.

Ne 106
x*+x2y? 4yt

Coxkpatuths Apo0s 3
(x-yXx* -y")

Ne 107(A)
Penmits rpadiaeckn ypagHeHMe x| =x — 3.
Ne 108

JoxkasaTs, uto a® + ab + b2 2 0, Tae a n b — neficTBUTENS-
HbIE TUCIA.

e 109(A)
Pa3noxuTs Ha MHOM¥MTeTH a® — 3a% + 1.
N 110(A)
Pemnts ypapHenue (x — 4)° = |x + 242 - 640.
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Ne111

PaGounit konian saMy. Ha sonpoc Npoxoxero, Kakoi ruy-
6uHLL OymeT siMa, KOTOpYIO OH poeT, paboumii oTeeTin; «Moi
poct 1 M 80 cM. Koraa 4 BbIpoIo AMy [0 KOHIIA, TO MO I'OJIOBA
6yaer Ha CTONBKO HHXKE YPOBHA 3eMJIH, HA CKONBKO ceiffyac,
KOTAa 1 Y’Ke BBIPBLI IOJIOBMHY, OHA HAXOAWTCA BRINIE &£ YPOB-
Hsa». Kakoi romy6uRsl aMy poer pabogmii?

Ne 112(A)

Jns myMmepausun crparun opdorpabuyeckoroe cnoBaps
norpedosanock 3289 nudp. Cronbko crpanu B cnosape?
N 113(A) <

Hawno:
AABC
AC=BC; D
AD —wmeanana

P,-P,=2M,AB=8M. P,
Hatimu: ACw BC.

Pac. 18
Ne 114

TopT umMeeT GopMmy paBHobeapeH-
Ho¥ Tpaneumn (puc. 19), y koTopoH
BEpXHEE OCHOBaHKe H BOKOBEIE CTOPO-
HB! B 2 pa3a MeHbI¢ HHXHETO OCHO-
BaHHs. MOXHO JTH TOPT pa3ieIuTb HA
4 paBHbIe yacTH? Puc. 19

Ne 115

HaiiTn HauMeHBbIICe HATYPaTbHOE YHCIO, KOTOPOE IIPH Jie-
nenun a2, 3,4,5,6,7, 8,9 1 10 naeT COOTBETCTBEHHO OCTATKH
1,2,3,4,5,6,7,8,9.

50



i Paspen L. Ycnosua 3afau 7 KRACC @
Ne 116(A)

Koraa criHY HCIONHWIOCH 7 JeT, ero oTuy 6b110 37 JeT.
Celiyac otel B 4 paza crapiue cbiHa. CKONBXO JIET ChIHY?

Ne 117

Ha xoopmHaTHOM IIOCKOCTH HAHTH MHOXECTBO TOYCK, KO-
OPAMHATHI KOTOPBIX X H Y YAOBIETBOPAIOT yoIoBUI0 X (y—3) =0.

Ne 118(A)
Haiith HATypankHEIE M M 1, el 4m?n — n— 4m? = 58.
Ne 119(A)
Hoxkazarte, yro ecmu x + y = 2007z u 2007zu = y(z + u),

rae z#0, u#0, To BepHO pasencTso > =2
z u
Ne 120(A)

@ _ B _2b-a)

0Ka3aTh, uTo ecima + b=1, To .
A b -1 a%-1 ab+2

Ne 121

PaznenuTts npaMoi yron Ha 3 pas-
HbIE YacTH (puc. 20).
Ne 122

Bcsaxoe HeueTHOE UMCITIO, KpOME e~
HMIIB], eCTh PASHOCTS ABYX KBAIPATOB. g >
Ne 123 Puc. 20

OnuH 4esioBeKk TOBOPUT OpyroMy: «Mlaii Mue 7 aunapues,
4 5 B6yay B 5 pa3 Gorade Teba». A apyroii ropopHt: «Jai MHe

5 auHapues, ¥ 1 Oyay B 7 pa3 Gorade Tebs». Ckonsxo y Kax-
Joro?

Ne 124

B xnacce 33 yuennka, sceM uM Bmecte 430 ner, JlokasaTh,

9TO B KIacce HainyTcd 20 y4eHUKOB, KOTOPEIM BMECTe He MEHEe
260 nier.

c
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Ne 125

OnnH 13 YITI0B pasHOGENPEHHOTO TPEYTONBHNKA paBeH 108°.
Haiiti oTHoWweHNe NIMH ABYX OHCCEKTPHC HEPAaBHEIX YIJIOB.

Ne 126

2 1
HNasectro, yro (x +%] =3, YeMy paBHO 3HaUEHHE XS + x—3?

Ne 127(A)

CKONBKO CTOHT CanoOBEIR YUAaCTOK TPeyroibHOR dopmser,
¥ KOTOPOTc JUTHHEI CTOPOH paBHBI 158 M, 189 M 1 347 M, ecitn
OO¥H KBaapaTHuli MeTp cTouT 10 momwtapos?

N2 128(A)
Pemtuth ypaBHenue: 19x + I5y =1915, rnexe N, ye N.

Ne 129(A)
Hudpsi a, b, c Takossl, 4ro 9¢ = 3a + b, Jloka3aTk, 4TO Tpex-
3HAYHOE YHCITO ghc OemATca Ha 7.
Ne 130(A)
‘Hekazars, yTo npH moboM x€ R
xI6_x24 % _x+1>0,
Ne 131
" Buytpu AABC pasra Touka K Tak, wro Z ABK = 30°,
ZKAB=10°, ZACB=80°uAC=BC. Haiitn ZAKC.
Ne 132

B xi1acce MpHCYTCTBYIOT YUHTEIb H HECKONBKO YUYCHHKOB,
HaiTi uic/Io YMEHHKOB, ECITH M3BECTHO, HTO BO3PACT YUHTEIA
Ha 24 ropa 6onbllie cpeIHEr0 BO3pAacTa YICHHKOB ¥ Ka 20 ner
60IbIUE CPEIHETO BO3PACTA BeeX MIPHCYTCTBYIOUIMX B KIacce.

Ne 133

B HekoTopoM roay Tpy Mecslia NOAPAN COAEPKATH BCEro
o 4 BockpeceHb. Jl0xa3aTs, YTO OIHH U3 3THX MecAnes — ¢es-
pans.
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Nel

Jlng HyMepalnuy CTpaHMIL clioBaps norpefoBanock Bcero
1734 undper. Hymepanua HagnHANACEH ¢ eXWHNILL CROMBKO
BCEro CTpaHuIl B ciogape?

Ne2

Kakoe uncio 6omsle 2005 ++/2007 wm 2+/2006 7
Ne3

HaiiTi TaKoe BPocToe YHCNo p, 4To p2 + 9 Toke npocToe.
N4

MoxeT 1u AMCKpUMHMHEAHT KBaJIpaTHOrO YpasHeHUs ObITh
paBHuIM 20077

NeS
o 2 g2
Haﬁm:maqenﬂc—+y—‘+—,ec.rmx+y+z=0.
yz Xz Xy
N6

Joxasarths, uto ecna20,b520,c20,
10 (a + b)(b + c)a + ¢) = 8abe.

N7
HoctponTs rpadmk pyHKnHn y = 2]x_—33| +1.
x Ll
N3

ApOys Becuit 12 kr u copepxkan 99% sonel. Koraa o He-
MHOTO YCOX, TO cTal cofepxaTs 98% soasl. CxonpKo Teneps
BecuT ap6y3?

Ne o

Pasnmoxuth muaorowned x° + x3 + x7 - x3 + | Ba MHoO-
KUTENH.
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Ne 10

JlokasaTh, YTO YeTHPEXYroibHUK ¢ BEPLIHHAMM B CEPE/TH-
HAX CTOPOH JAHHOTO YETHIPEXYTOJIBHHKA — ITAPANINENOrpaMM.
K11
PemmwTs uncnoroit pebyc:
* ok 5
1 * %
2%*5

+ 13*0

¥ % %

4%77%

Ne 12({A)

CyMMa nByxX HaTypanbHuIX gncelt paBHa 2011. Eciu y on-

HOro M3 RHX 3a4epKHYTh NOCNnenHion mudpy, TO HOTyYnTCS
BTOpOe gucno. HakTu Bee Taxne wucna.

e 13(A)

He Haxoia X M y B OTAENHHOCTH, BEIYUCIHTD CYMMY
Xy + xS ecmx-y=3 xy=2.

e 14(A)
Pemutsb ypapuenue x* — (x — 1)(5x2 — 4x + 4)=0.
Neo IS!A!

Haiitn nenouncnenneli rpeyronsaux Iudaropa, ruromans
KOTOPOro YUCIEHHO PABHA NEpHUMETPY.

Ne 16(A)

Hajitn npobs co 3HaMenareneM 13, kotopas Gonbiue 2

HO MEHBIIE i
17
Ne 17(A)
HaiiTh Haubonpiiiee e/loe OTPHIATENBRHOE 3HAYEHHE X,
YIOBJIETBOPSICLICE HepaBEHCTBY x2 —6x+9 >15.
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Ne 18(A)

Toxkasars, 4To cymMa 179 + 46% nemurea na 37.
Ne 19(A)

TIpOCTHIM HITM COCTABHBIM ABNsercs uncno 202007 + 17
Ne 20(A)

Ha xoopaunaTtHo# nnockocti Oxy H300pasnTh reoMETpH-
YECKOE MECTO TOUEK, 33 JAHHOE HEPABSHCTBOM | x + ¥ |<3.

Ne 21
Boccranosuts 3ammdposannsie mdps TPY = HKC.

Ne 22

B tpanenuu ABCD (AD||BC, AD > BC) na nmaronam AC
B3aTa Touka E Takas, uro BE||CD. [loxasars, 4T0 S, 450 =

= SapEC
Ne 23(A)

PemuTh B HATYpAlbHEX BHCAAX ypaBHEHHE x> — 273 = 37,
Ne 24(A)

45 Manpnnei B ISTCKOM Cafly CTPOAT B3 KyOHKOB ABYX 1tBe-
TOB 0alTHy BeICOTOM 5 KyOuKoB, JloKa3aTs, 4TO CPelH 3THX
6aen ecTh X018 OBl IBE OIMHAKOBBIE.

Ne 25(A)

Kaxwue npe nudprl MOXHO IPHIHCATE K 9ucy 1313 cnipaea,
YTOOH OMY4EHHOE INECTU3HATHOE YUCIIO NeSTHIIOCh Ha 537

Ne 26(A)

HaiiTu 1o Kpaitreit Mepe 19 pemenmii ypasHenua y2 = x* + x3
B LENBIX YNCTAX.
N 27(A)

Paznoxuth MHOrouneH x* + 5x* + x* + 4x + 4 na MuoxuTe-
M ¢ UenbiMy KosdduimeHTamu.

55



g 1001 o/MMNKAHAR W 3aHUMaTensLHas 3a8a4M no Marematuie |

Ne 28(A)

MoxHo mu IpAMOYTONEHHK 24X 11 paspesaTh Ha IpSMO-
YTONBHAKY 5X 8?7

Ne 29(A)

B Menr0 Kage umeerca 5 nepBhIX, 8 BTOPBIX H 4 TpeThHX Omio-
Ja. Cxonbxumu ciocobaMu MoXkHo BeiBpaTh 0bea w3 Tpex 6mon
(mepsoe, BTOpOE K TpeThe)?

Ne 30(A)

B tpanemun ABCD (AD|BC), S, ;cp = 32 M2, Sypcp =
= 13 m2. Haiiti miomans Tpanenn A BCD.
Ne 31(A)

JlokasaTs, 4To 3 +5 + 47 —qucno HppalMOHANBHOE.
Ne 32(A)

Yo Gonviue 247 uimm 12627
Ne 33(A)

Tpu cTOpOHbI Tpanenuy pasHel no 10 oM, a ocTpeii yrox
paeed 60°. HaliTu JuiiHy OTpe3Ka, COSIHHAIOIETO LICKTP BITH-
CAHHOM OKPY>KHOCTY C BepIlIMH O MEHBILEr0 OCHOBAHHS.

Ne 34(A)

37
Hokaz3aTs, 4yT0 IUCcHo 157° —1 nenuTcana 13.

Ne 35(A)
" ToctporTb rpadux GyRKwAK y = px —2|.
Ne 36(A)
Hafianre niolgans D < M

npaMoyroabuuxa A BCD, 4/
ecmit S, 4up = 33 M2, /,K
CK =BK.

A B
Pne, 21
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Ne 37(A)

Yucna a u b nedetnsie. Kakum 6yaer umcio a? + b +1?
Ne 38(A) y i

Ha pucyrke 22 n3o6paxen rpaduk \ /
dyrxm y = ax? + bx + ¢. Ykasath \ u >

3HaKHU K03 brumenToBa, bnc.

Ne 39(A)

3 2
Haiii KopHH ypasenus X_~8X"+7x _,
1-x
Ne 40{A)
JuaroHanu fapaniesorpaMMa paBHe! 16 M ¥ 12 M, a yron
Mex Ay HEMH paBed 30° . HalinuTe nnomans napaiienorpamMmma.

Ne 41(A)
HoxkazaTe, 4To ypaBHeHHE
Ne 42(A)
Haiftu pnuAy NpoMEXyTKa, Ha XOTOPOM BBINONHASTCH He-
pasencTso y x2 —8x+16 <4.
Ne 43(A)

JoxazaTh, yto 1 + xy — KBaApaT pAHOHAILHOrO YHCIHIA,
eCiTi BEPHO PaBEHCTBO X° — 3 = 2xy.

Ne 44(A)
Haii'rn Tpexanautoe wiclo, ECNTH CyMMa ero udp pasHa 9

=1 He IMeeT KOpHeH.
I-{x|

U OHO PaBHO — - YHCIA, H300paXKeHHOro TeMH Xe Ludpamuy,
47

HO HaMHCAHHEIMH B 0BOpaTHOM IOpAAKe.
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Ne 45(A)

Pemmts ypasnenwue (6x2 — 7x)2 — 2(6x% — 7x) - 3 = 0.
Ne 46(A)

U3BeCTHO, 4TO X, 1 X, — KOPHH ypasHeHus x2 + 3x +m=0.

TIpu KaxOM 3HAYEHMU 71 PA3HOCTh KOPHENH JAHHOTO YpaBHEHUS
Oyner papHa 6?

Ne 47(A)
Pemmnts cucTeMy ypaBHeRUIL:
(x* +1)(p° +1)=18,
xy+x+y=5.

N2 43(A)
Cpennee NponopuUHOHATIBHEOE {TEOMETPHYECKOE) IBYX YHCEN

Ha 12 Gonplue MeHBIIEr0 U3 ITHX YHCEN, A CpeliHee apHbMeTH-

yecKkoe TeX JKe YuceN Ha 24 MeHbIe 6obiero u3 uncen. HaliTy
ATH YHCia.

® 49(A)
PeImuTh HEpaBeHCTBO (x~Dx +V3)(x—+2) 0.
Qx+D(5x-T)
Ne 50(A)
Pemnth ¢cHeTeMY HEpaBERCTR:
2 —
x“+2x—-4 <2,
x
x? £16.
Ne 51(A)

B napannenorpamme ACBM AC=16 M, CB=24m, CEn
CF — COOTBETCTBEHHO BRICOTHI, IPOBEICHHBIE K CTOPOHAM
AM u BM, £ ECF = 60°, Haitta armuny BricoTsl CE,

Ne 52(A) ‘
Pemnuts HepaseHerso |4x —3|<]2x +3].
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|

Ne 53

ITo Tpem Menuanamm,, my um_  AABC , HAiiTH IIIMKY CTO-
poHEl AC = b.

Ne 54

OcHosanua Tpaneuyn ¢ ¥ b. Hajitu nnuny orpesxa, coen-
HAIOLIETO CepeTMHBI AMaroHaeii.

Ne 55(A)
CymiecTsyer 1 YeThIpeX3HAIHOE YHCNO-KBAAPAT, ¥ KOTOPOTO
cyMMma 1Hbp paBHA YHCIy, 0Opa30BaHHOMY [EPBHIMA ABYMA

uudpamy, npudeM, nEpsLie ABa U MOCTEHUE IBA YHCIA, TAKKE
ABJIAIOTCA KBAApaTAMH.

Ne 56(A)

Cymma xy6oB 1M p IBy3HaA4YHOTO Yncna pasHa 35. Ecmi or
3TOTO YHCIIA BRIYECTh 9, TO MOMYYHTCA YUCIIO, 3ANMHCAHHOE TeMU
xe uMppamu, Ho B o6paTHoM nopsaxe. HaliiTu 310 uncno.

N 57(A)

IocTporTh rpaduk ypasuenud |xf + |y =
Ne SS!A!
J_E
Tlocrpouts rpaduk dyHrimm y=(4-x2)V 4.

Nt 59 (A)

PemuTs ypaBHeHYC \Ix" —10x1 x| +b-0{’)i2 =4,

Ne 60(A)

6x? | 2
< —5in<30°,
x| tg230° 2

PemmTs HEpaBEHCTBO sz

Ne 61(A)

Ha¥iTi HauMeHbIIlee HATYpanbEOe YHCIO BUAa #° + 3n2 -4,
Iensmeecs Ha 19.
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Ne 62(A)

Haitti aouHy cpenHeil THHUY MpAMOYIOiIbHON Tpanenuu,
BIIMCAHHOM B OKPYKHOCTB, €CIIH PACCTORHNUA OT LEHTPA OKPYX-
HOCTH 10 KoH1108 Gonbineii 60x080H CTOPOHB paBHEI COOTBET-
CTBEKHO 6 ¥ 8 nm.

Ne 63 (A)
ITocTpouts rpaduk byukuwm y — | = x - jx|.
Ne 64(A)
HaifTn SiHHY [IPOMEXYTKA HA KOTOPOM BRITIONHAETCA He-

2 — —
PABEHCTBO Vl-dx+4x? < M

x-3

Ne 65

Cwmemany 30%-Hbli pacTBOp cCONAHOH KACTOTEI € 10%0-HEIM
u nonyyuny 600 T 15%-Koro pacreopa. CkoIBKO rpaMMOB KaX-
Joro pactsopa 6bl1o B34T0?
N2 66(A)

He peinas ypasHenne x2 — 5x + 6 = 0, BEITHCIUTE CyMMy
xy60oB ero kopHeil.

N2 67{A)

Pemure cucTeMy ypasHeHUI:
1. 15
_._+—=—,
x y 6
I 1 35
St 357
x>y 2

Ne 68(A)

HaiiTn nauGoneinee 3naueHue #, IPpH KOTOPOM ITOCIEN0BA-
TEMLHOCTD C OOIHM WIEHOM X, = n? —n+ 19 ABNRETCA TOYHBIM
KBAAPATOM.
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Ne 69

IocrpouTts paBHOGEAPEHHBIH HPAMOYTOIILKEILN TPEyronb-
HHK, 10 CYMME FHIIOTEHY3Hl ¥ ONYIIEHHON Ha Hee BBICOTHL

Ne 70(A)

PenTh ypasHenue x* + 12x + 3 = 0.
Ne 71(A)

Yro Gomsme 333, 333 um 339
Ne 72(A)

Pazdocth MEXTY TPEeX3HAYHBEIM YUCIOM K cyMMoit ero usdp
ecThb NonHeIl kxBagpat. Hatitu Bce Taxue yucsa.

Ne 73(A)

T1pencTaBuTh B BHIE CYMMBI IBYX KBaApaTos 2x2 — 5x + 6.
Ne 74(A)

X| 4 X, — KOPHH ypaBHeHus x2 + ax — 5a + 1 = 0. Haitru

3HAYEHHE @, YTOOHI BElIMMHHA BRIPAKCHUA x12 + x% ObIN1a HAK-
MeHBIHIeH.

Ne 75(A)
CyMMa YHCTA CTOPOH BHITYKIIOTO MHOTOYTOJIBHUKA K SHC-

13 ero auaroHajueH pasra 21. OnpeaeyTh 4HCIIO CTOPOH MHO-
royrojibHHUKa.

Ne 76 (A)
Hoxa3aTh HepaBEHCTBO % (a+b+c+dyzYabed .

Ne 77(A)

HaiiTi IBy3Ha4HOE YHUCIIO, €CITH CYMMa ero Ludp cocTOHT
13 OMMHAKOBBIX YMCe)l, 8 CYMMa KBaJIpaToB ero uudp, ypein-
yeHHAd Ha 10, pasHa caMOMY MHCITY.

Ne 78(A)

2
IMocTpours rpaduk byskiun y = _{_]'%ITx;_"'i .
x —
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Ne 79(A)

T'HIOTeHY3a IPAMOYTOIBHOrO TPEYTOMBHNKA PABHA 345 M.
OnpefeTHTh KATETH, eCHI H3BECTHO, YTO NOCHE TOI'0, KaK OJMH

U3 HHX YBEITHYHTH Ha l33il§% , @ Apyroi Ha 16%%, cyMMa

UX ANHH cAenaeTcy pasHoi 14 M,
Ne 80(A)
Vx?+x—6

Haiitn o6nacTs onpeneneHus GyHKIMU y = 2
x —

Ne 81(A)
PemruTs HepaBeHCTBO |x + 1| - |x - 2| < 3.
Ne 82(A)

B rynoyronsHOM paBHoGeipeHHOM TpeyronbHuke HokoBasd
CTOpPOHA paBHa 1, 2 MeanaHa, nposeaeHHa% X HoKOBOI CTOPO-

J5

He, paBHa =5 HaiiTi nnonane TpeyroibHHKA.

Ne 83(4)

TTocTpouTs rpaduk QpyHKIM y = ixl .
X

2
Ne 84(A)

Haiitu HanMeHbIIee 3HaYeHUe (DYHKIMH ) = Jx=3-|x+1|.
Ne 85(A)

Haiity dyExumI0 f(X) TaKy10, 4TO IIpH x > 0 BEINOMHAETCA
pasenctBo f(x2 + Vx )= x* + (2x2 - 1)fx - x? + x.
Ne 86(A)

IIpH kKakuX 3HAYeHHAX a K b MuorOWwIeH x* + ax? + bx? —
—8x + 1 oOpamaeTca B TouHbIH KBagpaT?

Ne 87(A)
YnpocTHTs BEIpaXEHTe \I(\IIO—B)2 + J(J1_0—4)2 .
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| Pazaen L. Ycnoswa 3apay 8 KnACC @
Ne 83(A)

Eciv cnoxuTh 1Ba NEIBIX YHCHA, 32TEM NIEPEMHOKHUTE HX,
pa3femuTh Holiblee HA MEHBINEE, BHYECTh H3 O0OJIBINErc MEHb-

mee, a 3aTeM CIIOXUTD BCE MOJYYEHHBIE MHCA, TO MOTYYHTCA
999, HaifT 3TH YKCIA.

Ne 89(A)

HaiiTh kBaapaTHEI Tpex'wieH, rpadyKk KOTOPOTO CHMMeET-
PHYEH OTHOCKTEIBHO NPAMOI x = —| ¥ IPOXOIAT Yepes TOUKH
A(=2; 2) u B(2; 26).

Ne 90(A)
B xBafipaTe cO CTOpOHOM @ CEPEAMHEI ABYX CMEXHBIX CTOPOH

COEMMHEHBI MeXAy cobol H ¢ NPOTHBONOICKHON BepIIMHOM
KBaapaTa. BEMUCIKTS MNOINaah NOMYYEHHOTO TPEYTOJIEHUKA.

Ne 91(A)
PewinTs ypasHenue x> + x + 342 = 0.
Ne 92(A)

Joxa3ats, uto p? — ¢ mennTcd Ha 24, rjie p ¥ ¢ — NPOCTHE
yucna, Goneioye 3.

Ne 93(A)

1 25+

X
>04-2=+5x|" - .
2 x2k

3
x" —8
PeiunTh HEPABEHCTBO |—————
’xz +2x+4

N2 94 (K)

IIpu XakuX 3Ha4eHNIX NapaMeTpa @ cymMma Ky0oB kopheit
ypasrerns x2 + (6 — a — a%) x — a? = 0 pasna rymo?
Ne 9S{A)

B paBHOOeIpeHHOM TPEYrONBHHKE BEICOTA, ONYLICHHAS HA
OCHOBaHHe B 2 pa3a GOJNBINE BHICOTHI, ONMYIIEHHON Ha DOKo-

By cropony. HaiftH oTHomenre R/, roe R M r — COOTBET-
CTBEHHO PaaHyChl OTTMCAHHOW M BITHCAHHOM OKPYXHOCTEI.
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g 1001 onuMnuaiHas W 3aHMMaTenbHas 3agayu no marematune |
Ne 96(A)

ITpu xaxoM HanboNbINEM 3HAYMEHNM NapaMETPa g HepaBeH-

x% +ax—2
0—

5 2 -3 BeMONHAETCA AA4 BeeX XE R?
x“—-x+]

Ne 97(A)

2 3 x

3
Pemurh ypaBHeHHe x? + hi 210[5_ - i) .
x

Nt 98(A)
PeluuTh CHCTEMY YpABHEHUI:
49x? +36y” —14xy—~266x 102y +501=0,
7x% -3y +11xy+73x—93y +135=0.
Ne 99(A)
PelmdTh B LENTHX YBeIax ypapHenue x* = y* + 2p2 + 157,
Ne 100(A)

IMnomams pasnobeaperHoii Tpanenny pasHa 180 cm2. Haii-
TH [THHY BEPXHETO OCHOBAHU, €CJIM OCKOBLIE CTOPOHH paB-
HbI Mo 13 oM, a HKHee ocHOBaHMe paBHO 20 cM.

Ne 101

Jloka3aTh, YTO pa3HOCTE MEXIY KBaJApaToM Y¥cha, He Aend-
1ETocA Ha 3, ¥ eIMHHNeH nenuTcsd Ha 3.

Ne 102(A)

TIpu Kakux 3HaueHusx x MHoroqeH (19x + 99) + (19x + 152
TPUHUMAET HaKMeHbLIIee 3HaueHHE?

Ne 103

PasioXHTh HA MHOXHUTENH X + X° + X.
Ne 104
4. 2
CokpatuTs Apobs %-% .
a +8
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| Paznen I Ycnosus 3apay B MAACC @
Ne 105

YIpocTHTD BhIpaxeHue y75 1221 .
Ne 106

Hi3Bneys KBaIpaTHBINA KOPEHb U3 MEOTOWIEHA

1 Y 1Y
[xz +—2J —4[x+——] +12.
X X
Ne 107 (&)

Pemwnts cucTemy ypaBHEHHI:

JEXEy+2x+y+2=7,
3x+2y=23.

Ne 108(A)

Ipu kaxoM 3HAYCHHM NApaMeTpa ¢ OJHH KOPEHb YpPaBHE-
Huz x2 — 10x + 2¢* papen ky6y apyroro?

Ne 109(A)

HafiTu Bce 3HaYeHHUA napaMerpa a, PH KaXA0M K3 KOTO-
PHIX CHCTEMA YpaBHEHHI:

2ax-3y=2a+3,
ax+(2a-Dy=a+5
umMeeT x0T 6BI 0HO perieHue.
Ne 110(A)

Ha#iTi yrie1 npgMoyrolsHOro TpeyroALHHKA, €CIIH K3BeCT-
HO, 4TO @ + b2 = %S , Tae a v b -— kateT, S — mIoman..
Ne 111(A)
x(x~1)

Hajiti HaMMeHbINee 3Ha4eHNE GYHKIMH Y = e
x(x-1)+3

Ne 112(A)

TIpu Kakux 3HaYenusx g u b maorownen x3 + 13x2 + ax + b
nemwTes Ha x2 + x + 20077

3 3ac 825 65



g 1001 onMMNuagHan W 3aHHMaTentHas 3apaun o maremaruke |

Ne 113(A)

Hoxasaye, 4T0 BEIpaXEeHKE

JE+35) +4(6-335)°
JO+JTTY = J9-477)
npeacrasiaser coboil paHOHANIEHYIO APOGE.
N2 114(A)
HailiTy 3aBUCHMOCTE MEXRY a, b M ¢, ecli a = J;+J_,
b=x+y c=x2+)>

Ne 115(A)

B paHobenpernoM A ABC ¢ ocHoBaHMeM A B npoBepeHa
Oouccekrpuca AD. Yepes Touky D npoBemu npaMyro, nepren-
INKYJIApHYI0 AD ¥ nepecexamulyio A8 B touxe F, Hajitu pa-
JIAYC OKPYXHOCTH, ONUCaHHoit okono A ADF, ecin BD = a.

Ne 116(A)

HaitTy Bce ABY3HA4HBIE YKCIIA, KOTOPHIC IPH ACICHNY HA 7
JaloT B OCTATKE 5, 2 mpy geneHnu Ha 19— ocraTok 9.
Ne 117

Brytpu yrna B 60° nana togxa M, yaajleHHasd OT CTOpPOH
yrna Ha 2 u 11 equnnn. Hajith paccrosaue Touxn M oT Bepitid-
HBI YA,

M 118(A)
Petntn ypasHenne x(7 — x)(7 + x2) = 12(x + 1)2,
Ne 119(A)

PemnTs HepapercTBo (3 —a)x? + (Ta— 19)x + (44— 19a) > 0,
ecimmac(l;2).

Ne 120

B AABC /£ C = 120°, CK — buccexTpuca. J[oka3zarsp, 4To
1 1 1

CK AC BC"
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| Paagen I.Vcrosus 3aay 8 KNACC @

Ne121

Haifti miuny mwecra, cCHaYaNa BEPTHKAIBEHO MPUCIOHEHHO-
TO K CTeHE, 3aTeM CMEIEHHOI'O TaK, UTO €ro BepXHH KoHell
ONYCTHNCA HA 3 AM, IPUYEM HIDKHIH XOHEH OTCTYITUN OT CTEHBI
Ha 9 aM.

Ne 122

HaiTy yucno NasIHHOR B CTae, 16 KOTopoil, YMHOXEHHas

1
Ha ce0#, CUINT Ha MaHIOBOM AepeBe, a Ksanpar g ocraTxa
BMecTe ¢ 14 ApyrvMH naBIMHEAMM — Ha NePEBE TaMala,
Ne 123

H3 Touky M, B3ATOI BHE OKPYXHOCTH, IPOBECTH CEKYILIYIO
Tax, YTOOHI OHA PA3NENAIACH OKPYXHOCTBIO TONONAM.

Ne 124(A)

Haiity 3nadenus x 1 y 8 qMcne 12x3y4, ec oHO kpaTHO
599.

Ne 125(A)

Bepho 114, uto wicno 2004 - 2005 - 2006 - 2007 + 1 ssagerca
TOYHBIM KBAIPaTOM?

Ne 126

Jlnaronans napajiienorpaMMa JelirT ero yroi B oTHOIIE-
Hud 1;3. Halfti yTiIs1 napaninenorpaMMa, eciii JIIHHE CTOPOH
OTHOCHATCA Kak 1:2.

Ne 127

OcHoBanns pagHoGeapennoi Tpanemuy 11 cm u 17 em. Kak
pa3pesaTs eé Ha 4 paBHbIe Tpanenun?

Ne 128(A)

JITHHEI CTOPOH TPEYrONBHHKA CBA3AHLI COOTHOINCHHEM
a® + b? = ¢3. OnpeaenyTs BUA TpeyroNbHUKA,
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g 1001 ONMMAMAAHAA W 33HUMATENLHAA 33834M NO namnamxe'

Ne 129(A)

Ocrosanns pasHoBedpernoil Tpanenyu 1 u 8. Haifru pa-
IUYC OKPYKHOCTH, KOTOpas HPOXOMQUT Yepe3 TOUKY Iepecede-
HUA IHATOHANEH TpaneLyy, KacaeTcs OCHOBAHMA H OOKOBBIX
CTOPOH TpaneLyH.

Ne 130(A)
IIpu KaKkuX SHaYEHHAX @ 3Ha4eHHE (x, — Tx,)(x, — 7x,), rae

X, K X, — KODHM KBaJlpaTHOTO TpeXulieHa x” — 3ax + a - _:,"
npiHEEMaeT Hanbonbiee 3HaYeHMe?
Ne 131(A)
., Pa3zjioXuTh Ha MHOXHTE!IN MHOTOWIEH
(1 +4x2? + 2(2x - y)(1 + 2xy) + L.
. 132!&!

Jloxa3aTh, 4To ecnu azh? =~a + b, tne a > 0, b > 0,
i _ a+a*+1
BB +pr 1
N 133(A)

Joka3aTth, 4To ancio 27 * ! + 5" * 2 pemurca Ha 27 npu
n=0,1,2,...

YA
Ne 134(A \y=u2+bx+c
IToueMy Ha NPUBENEHHOM pPH- b)#0

cyHke 23 uzofpaxeHa HEBO3IMOX- AN
Has CHTyara?

TO

x
y=2ax+b
Puc, 23

N 135(A)

PelunTs ypasrenue 4x% — 49x% —dx + 14 = 0.



| Pasnen 1. Ycnosua sagay 8 KNACC @
N2 136(A)

JloKasaTh, 4TO BhIpaxeHue 48" 2 - 6" + 13" kpaTHo 7 npu
m060M 1enoM HEOTPHLIATEEHOM 2.
Ne 137(A)

Joxaszath, STOCCIM X > Yy H X} = 22 , TO CIIPaBEITHBO He-
X+ g
X2 -y
Ne 138(A)
Sensetcs v wncno ¥52—1443 +43 PAIMOHATLHEIM?

Ne 139(A)
Hatitu cymmy:

PaBCHCTBO.

1 1 I
V2 B 2006 + 42007
Ne 140
Haiity naubospiee 13 3Ha9eHEI x, I KOTOPHIX CYIIECTBY-
I0T YHclia y, Z, yIOBIETBOpAIONIKE YPAaBHEHHIO:
I+ P 224 xy+xz+yz=1.
Ne 141
B xopobxe HaxoaaTca 30 gepHuIX 1 6e)bIX mWapos. Onpene-

JIATH, CKONBKO GeNBIX M CKONBKO YePHBIX LIapoB B Kopobxe,

ecny cpean moOpx 12 mapor xoTa 661 1 Genkii, a cpeau mo-
65ix 20 wapop xoTa 65t 1 yepHbIi.

Ne 142

BuccexTPHCHI YIIIOB Tpanenuu JeIsT KaxHoe A3 66 OCHOBa-
Hui Ha 3 paBHble wacTd. Haiitn nnomanr rpaneuus, ecim ee
BLICOTA paBHa 1.
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9 knacc

Net
Cpaeruts 8013 1 10728,

Ne2

X
0Xa3aTk, YTO ecnd x > 0, TO N+x <1+ =,
3

Ne3

HokasaTh, 4TO JUIX J00H0ro HATYpANBHOYO # HAWAETCA Ta-
KO€ YHCIIO &, YTO YUCIO an + 4 cocTaBHOoe.

Ne 4

B xopoOke nexat 2006 Hembix n 2007 kpacHeIX mapos (Iapel
nepememann), Kakoe HauMeHbIeg YHUCHO IIAPOB HYXHO BhI-

HYThb W3 XOpoOKH, He TNAAA, 9TOOR Cpemd HEX 00A3aTeNsHO
Hamenca 341 map ogHoro neeta?

Ne5

MoxHo ;H pasnoxkuTk 1000 opexos B 7 KOp3HH, paccTas-
JMEHHBIX IO KPYTY, TaK, 4TOOH B JIIOOBIX IBYX COCEAHUX KOP3H-
H&X YHCIIO OpeXOB OTIIHYANOCH Ha 17

N6

B BeinryiioM natHyronbHuke MNKPE yrimt MNK u KPE
pashbi 90°, a kaxnas ux cropod NK, KP u ME paBHa 1 H CyM-
Ma JUIKH cTopod MN u PE paeua 1. Jlokasare, 4To niomanp
MNKPEpapnal.
Ne7

HoxasaTh, 4TO He CYLISCTBYET LISNBIX YHcel a, b, H ¢ TaKuX,
YTO BEIpAXKEREMEax? + bx + ¢ paBHO 2 npu x = 13 u pasHo 3 ipu
x =60,

N2 8(A)

AC 341

BAABC £ A =60°, . Haiite £ B.
AB
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| Pazpen L. ¥cnosua 3apay 9 KNACC E
Ne9

CymMMa HoMepOB IOMOB Ha OfHOM CTOpOHE KBapTalla pas-
Ha 423, OnpenenuTe HOMEP JOMa, IIATOrO OT YIJIa KBaprala.
Ne 10

PaznoxuTs Ha MEOKHTENN BLIPAKEHHE

@b -c)+a-b)-ba-c).

Ne 11(A)
10 61
PennTs ypasHenye 4x2 + Fiirat
Mo 12(A)

HaiiTy nATH3HAYHOE YHCIO BRAA abced , YIOBIETBOPAIONiee
YCIIOBRAM:
2c+d=0,a+b=¢2,
10a+b=a+b+2c+d

Nz 13(A)

Hoxkazats, uto 333777 + 777°33 nenurca Ha 10.

N 14(A)

B xnacee m3 30 yyanmxcs noayusnd Ha KOHTPOILHOMN OLIeR-
KH «5», «@», «3», «2». CyMMa NOTYYEHHBIX OLIEHOK paBHa 90,
NIPAYEM; «TPoeK» GhUT0 HOJEILE, YEM (TISTEPOK» H (HETBEPOK».
KpoMe 3Toro, H3BeCTHO, YTO YHCIO «YETBEPOK» KPAaTHO 5, 8 YHC-
10 «TpoeK» KPaTHO 7. CROIBEKO M KAKHX OLIEHOK MOMy4I kinace?

Ne 15

CTopOHBL OOHOTO TPEYTONEHAKA 17, 25 1 26 oM, a JiBe cTOpO-
Hel gpyroro — 17 u 25 em. HaliTi 0iMHY TpeThel CTOPOHEI, €T
¥ TPEYTOJIEHHKOB PABHEI PAOUYCHl BITACAHHOH OKPYXKHOCTEH.
Ne 16(A)

B AABC cropoHsl a, b, ¢ {(a < b < ¢) obpasyror apudmeTH-
4ecKy1o nporpeccrio. MzsectHo, uTo R -r =130, rae Rur —
COOTBETCTBEHHO PAANYChi OMUCAHHOH U BIHCAHHOA OKPYXHO-
creit. HaiiTy RanMEeRbIIYIO BENYIO TpOHKY (a, b, ¢).
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Q‘ 1001 onmMnuanHan u 3aHAMATENLHAA 3AAAYM NG MATEMATHKE |

Ne 17(A)
7 19

T
oKazaTh, uToecm 0<x<_—,to(1+— )1+
A ’ 2’ ( smx)( cosX

)>293,
Ne 18(A)

3aMeruTh OYKBH LMppaMH Tak, 4TOOBI PABEHCTBO
BECHI = (B + E + C + BI)* okasanocs BepHbIM.
Ne 19(A)

B 46 knerkax Haxogutes 1000 kponukos. JJokaszate, UTO B

KAKHX-TO ABYX KIETKAX HAXOOUTCSA NOPOBHY KPOJIHKOB (MOTYT
OBLITh MYCTHIE KIIETKH),

Ne 20(A)

Jloka3saTs, uTo 35sin?x > 6sin2x— 1.
Ne 21(A)

Pemuts ypasrenue (1 + x2)? = 4x(1 - x?).
Ne 22(A)

B tpaneunn KLMT LM\KT, KL = MT, nnarouans
MK =8Mu £ MKT="75° Haiith mnomane Tpaneimx.

Ne 23(A)

CyMMa HeCKOJILKHX NTOCTIEA0OBATEIBHBIX UETHbIX YMCE] paB-
Ha 100. HaliTy 5TH uHcra.

Ne 24(A)

B AABC BC = 14 pm, BD — Memuana, ZABD = 45°,
Z CBD = 30°, Haiith ABu BD.

Ne 25(A)

CKONBKO CYmIECTBYeT HBY3HAUMHEBIX YHCEN, ACNALUXCS HA
npou3BeieHUe CBOUX U p?

Ne 26(A)

INeprmeTp pomba coilepxuT 2p cM, cyMMa ere JuaroHanei
m cM. Hailti nnomane pomba.
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| Paapen L. Ycnosus 3apa4 9 HNACC @
Ne 27(A)

CyMma tudyp Tpexssadsoro yncia passa 17. Ecnu u3 me-
XOAHOTO YHCIIA BBINECTL YHUCIIO, 3ANHCAHHOS TeMH xe uudpa-

MH, HO B 00paTHOM ROpAjKe, TO nonyyutcs 792. Haiitu Tpex-
3HAYHOE YHCIIO.

Ne 28(A)

CTOpoHE! napajurenorpaMMa pasHH 11 M u 23 M, a inaro-
HaNY oTHocATCd kak 2:3. HaiiTu nnuusl AuaroHanei.

Ne 29(A)
Peunts cucTeMy ypaBHEHHI:
(x+y)(x2 + y2)=65,
(x~p)(x* ~y*)=5.

Ne 30(A)
CyMMa JecsiTH NepBLIX WIeHOB apudMeTHIecKoi nporpec-

cnu paBHa 140, a mponssenenne a,a, = 147. HafiTn nporpec-
CHIO, ECITH OHA ABJIACTCA BO3PACTAIOLIEH.

Ne 31(A)

HaiiTy paccTosHHE MeXIY OCBIO Napabonkt y = —x2 — 7x + 2
u oceio Oy.

Ne 32(A)

TTpu kakoM 3HaueHmM 72, rpaduk GyHxImm y=2x2-3x +17+m
HMeeT OOHY 0BLyIe TOUKY ¢ ochio Ox?

Ne 33(A)

O umcnax m, n, k1 p usecTHo, yTO M > N, p > k, k = m.
CpaBHuTB Ucna p n n.

Ne 34

Iena Tosapa co 100 ThIc. pyb. ABaXKABI NOHMKANACH, KaX-
Anii pa3s Ha 30%. KaxoBa oxonuaTenbHas BieHa Topapa?
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E 1001 0/MMAMAAHAA W 3AHAMATENLHAA 3AAAYM NO MATEMATHKE l

Ne 35(A)
Asnsercs nu yucno 74 wienoM apupMeTHIecKO# Iporpec-
cnn 4, 8,12, 16, ...7

N2 36(A)
4-36"
yﬂpOCTHTB BBIPaXCHAC W .
L

Ne 37(A)

Ha pucynke 24 u3oOpaxeH rpa- N
uk pyaxmm y = x3 - x2 - 4x + 4.
Haiitn xoopaunaTat Togex M, N
uk.

M K
0 X

Ne 38(A)

HaiiTa nnomass 32T pHXoBaHHO#H
Gurypst.

M 39(4)

TTpH KaKMX 3HAYEHHAX g THCIIO 3 3AKIIIOUEHO MEXTY KOPHA-
MH ypaBHeHHA X2 — 2ax +a? - 1=0?

Ne 40(A)

3
Asnaerca mn 4HCNo 5 5 YIEHOM HOCISHOBATCIIPHOCTH, 3a-

(_l)PH-l
HanHOH dopMynofi a, = 2n — ~——-7
n
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| Pasaen I. Ycrosus 3agau 9 KNACC @
Ne 41(A)

PenmiTs cucreMy ypaBHeHMI:
3

X+ xy=10,
y
3
Loy xy=25.
x
Ne 42(A)
2x-5
PemnTe BepaBeHCTRO 21,
x+1

Nz 43(A)
Haiith HanGons1uee 1enoe peieHne HepaBeHCTRA

x3-J—4

X+ 2-\/_ 3
Ne 44
BrruncimTs 6e3 Tabmun cos20°cosd0°cos80°,
Ne 45(A)

Peints ypaBHeHNe sinx - cosx - cos2x - cos8x = i-sinl2x.

Ne 46 (A)
Pewrnts ypaBtenue 1 +4+ 7+ ... +x=117.
Ne 47(A)
HaiiTh Tpu uncna, o6pasyiomyx BO3pACTAIOUIYIO [eOMeT-

PHYECKYIO NPOTPECCHI0, 3HAA, UTO CYMMA 3TUX UHcel paBHa 26,
a CyMMa ¥X KBaJpaToB paBHa 364.

N 48(A)

JloKa3aTh, YTO HIOmMALb IIPAMOYTONIBHOTO TPEYTONbHAKA C
OCTPBIM YriloM B 15° cocTaBIseT BOCBMYIO YacTh KBaApaTa |-
TIOTEHY361.
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m 1001 0AMMNWAAHEA W 3aHUMATRNLHAA 3aAa4M No Marematuxe |
Ne 49(A)

Haiftn ueTbIpex3HauHOE YHCIO, KOTOpOoe B 9 pa3 MeHbIIIe YnC-
J1a, 3aNICAHHOTO TeMH e HudpaMn, HO B 00paTHOM NOpsOKe.

Ne 50(A)

1
Yemy paBHO 3HAaueHWe BhIpaxeHus a2%07 + 3007 » CCIH
@+a+1=07

NeS1(A
RoA) $2_g 2

IMocrpouts rpaduk GyHiamy y = += —x*—2x0,

|x-3] x

Ne 52(A)

Peniuts ypaBHeHHe JE

c0s2007° + cos27° + 1g30° - |x_| = Jx_z - 35in30°,
Ne 53(A)

PelluTh HepaBeHCTBO

3 -1 n+2
L2k NPT JOPN 5.0 [ iy
x°—~x+1 5 x"®

Ne54(A)

PemnTe ypaBHeHME

X2 +x+642J(x-2)(x +6) =2(8 ~x).
N2 55(A)

HaiiTi HauMeHbIIee HeJl0e NOICKHTEILHOE YHEIO 13 obna-

VP +x-6
CTH onpeneneHusa QyHKIMN Y = ————.

x* -4
Ne 56(A)
Pemtints cHcTEMY HEPABCHCTB:
h—ﬂzl
Uy
b4
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| Pazpen L. Ycnosua 3agau 9 KNACC @
Ne57(A)

V352 +4

Pemmnth HEpABEHCTBO 1 24,
x —
Ne 58(A)
Pertnth ypagHeHHe v1—-cosx =sinx, X€ [n, 31:].
Ne 59(A)

an KAKOM 3HAYCHHH X NMOICAOBRATENILHOCTE
Vx=5. Y10x+4,4yx+2
06pa3yeT reoMeTpUYECKYIO TPOTPECCHIO?
Ne 60(A)

CylurecTByer i TpeyrolbHUK, CTOPOHEI KoToporo obpasy-
10T apu(METHYECKYIO TIPOTPECCHIO € pasHOCTRIOd = 137

Me 61(A)

Hoctponts rpaduk dyHKIMH y = _2_|_x_|J4 -X.
X
Ne 62(A)

Pemuts ypasHeHHe 1’1 +tg23x = 22012 .
a +

Ne 63(A)
0,4 l% o ]
Pemuth HepaBeHCTBO X7 -x? +dcigeigd 2xt.
|x(-2
Ne 64(A)

Haittn HauMeHbIIee 4-3HaYHOE YHCIO, YIOBISTRODAIOIIEE
COOTROMEHHIO abcd = ab-cd +ab+cd .

Ne 65(A)
Haiityi nromwaak TpeyronbHKUKA, CTOPOHEI KOTOPOIo COCTas-
JISIOT ApAQMETHYESCKYI) TPOTPECCHIO C PA3HOCTBIO d = 2, CITH
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m 1001 0NIMMNUAAHAA M 3AHWMATENLHAR 338a4M NO MaTematHke |

H3BECTHO, 9TO ITPOH3BENEHUE PAJHYCOB BIIMCAHHON H OTIHCAH-
HOM OKpykHOCTel paBHo 130.

N 66

Joxa3aTe, YTC IIoIWANE paBHOOEAPSHHOM Tpaner My onpe-
Jensiercs no bopMye:

|
S== ina,
2m s

rae m — NIHHA JHATOHAIH, O, -— YTON MEX)TY HHMH,
Ne 67(A)
HaitTi cyMMy Hensix yacen u3 oGnacTy onpeneneHusa pyHK-
Vi+12-x
x*-9
Ne 68(A)

LHH y=

x-3Jx-4

Pemmts HepaBeHCTBO ————— < {,
P x+2Jx -3
Ne 69(A)
Pemnts ypagnenve 497 -x +4x-15 =4,

Ne 70

M3 6aka, HANONHEHHOTO CIMPTOM, BRUIWIIN HaCTh CIIHPTA ¥
pomwrd Bojoit. IToToM u3 Gaka BLUTMIH CTONBKO JKE THTPOB
cMecu. [locae satoro 8 Hake ocranock 49 1 yHCTOrO CNMpTA.
CxOoNBKO JIUTPOB CIMPTA BEUIMIN B NEPBBII Pa3 H CKOIBKO BO
BTOPOIi, eclyl BMecTHMOCTD Gaxa 64 11?

Ne 71(A)

Ecnyn apy3HavyHOe YHCIO Pa3feUTh Ha ITPOH3BEACHUE €T0
1udp, TO B YacTHOM nonyuutes 10, a B ocTaTke HEKOTOPOE MUC-
no. Ecnu ke 3To uncno, 3anHCaHHOe TeMy ke nudpaMH, HO B
0OpaTHOM NMOpALKE, ONATh PasHE/INTh Ha IPOH3BEICHUE ero

udp, TO B YACTHOM NONMYYHTCA 2, A B OCTATKE — TO XKe YHCIIO.
HaiiTi 3T0 IBY3HaYHOE YHCIO.
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| Pasmen L. ¥cnosua sapas 9 KNACC g
Ne 72

CKOJIPKO MOXKHO NPOBECTH PA3IHYHBIX NpAMBIX JIHHHHA,
COCAVHAA NONAPHO 7 TOYEK Ha ILTOCKOCTH, U3 KOTOPhIX HUKA-
KH¢ 3 He nexaT Ha QOHOM MpAMOi?

Ne 73(A)

IlepuMeTp npAMOYronsHOro TPeyroldbHUKa pabeH 12 oM.
Ha#tTH pagHyc BiMCaHHOH OKPYKHOCTH, €CIIH M3BECTHO, YTO

CTOPOHEI TPEYTONLHUKA 00pa3yioT apHdMeTHuecKyio npor-
peccuio.

Ne 74(A)
3x
Pemmuts ypasHeHue cosx + cOs i 2.
Ne 75(A)
Pemuts HepaBeHcTBO [x + 1| - |x - 2| < 3.
Ne 76 (A)

Ilpu kakux 3HaAYEHUSX TAPAMETPA @ CHCTeMa YpaBHEeRHI
x+(a~-D)y=a+3,
{(a +2)x+2ay=6a+8.
nMeeT GeCKOHeUHOe MHOXKECTBO pellieHHI?
N 77(A)
1 7

1
Pemnth ypaBHeHME — ————— = —,
X (x+1) 8

Ne 78(A)
Pemutek ccTeMy ypaBHeHHH!
{x3 +8y° =27,
x? +4y? =9,
Ne 79(A)

2
Pemuts ypasuenue 4x = (J; + 39X1 -J - J;] .
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m 1001 onuMnUaKKaR M 3aHUMATensHan 3aaa4u no matemaruie |

Ne 80(A)

PemuTsb ypaBHEHHE COs? [%Ecos x- %} =1.

Ne 81(A)

IIpyn xakux 3HaueHWAX TIAapaMeTPOB Mm U % MHOTOYNEH
2x5 — x* + x% + mx + n nenurcs Gea ocTaTRa Ha X3 + X + 17
Ne 82(A)

Ha ocroBanumn papHOOEIPERHOrO TPEYTOJIEHAKA OCTPOCH

NPaBUNLHLINA TPEYrONBHAUK, NTOLaAL KOTOPOro B 3 pasa 60oib-
e mnomanu AAaHHOro, HaiTH yIyIsl TpeyrobHAKE,

Ne 83(A)
Pemuts ypaBreHne
3 +—5 ! = 3x2 _4x,
6x° ~5x+1 2x°-=3x+1
N 84(A)

PemuTs ypaguerse 7 (y=-2x)=x" + + ? .

Ne 85(A)
Pemnte crcreMy ypaBHeHRIA:
x>+ y3 =xy+61,
x? +y2 =xy+13.
Ne 86(A)

Pemnts ypaBHenue x2 — 4x cos (xy) + 4 = 0.
Ne 87(A)

TIpu KaKOM LETOM 3HAYEHHY g ypapHeHna 4x2 — (2a + 1)x -
—~2=0uTx?+ (3a- )x — 44 = 0 umeroT o6mmit Kopens?
Ne 88(A)

Pemnts ypaBHeHHe

x0x?

in2007° - sin540° + tg60° -
sin sin g 3l

= x2c0s30°.

ao



| Pasaen 1. Vcnoeun 3apad 9 KNACC @
Ne 89(A)

B paBHOoGeipeHHOH TpaneUMK OCTPLIN Yol MeX Iy AHaro-
Han4aMy, NpoTHBoNeXalmi 60xoBol cTopore paseH d. Ipu

KaxoM 3HAYCHMH (. IHarOHalb TPanelHu B asa pa3a Oonbiie
BRICOTHI?

Ne 90(A)

Jloka3aTs, uTo ypapHeHne x° — px* + 1 = 0 p uenomp > 2
He WMEET PaltHOHANBHBIX KOpHei.

Ne 91(A)
PenmTs cucTeMy YpaBHEHNHH:
x° +y° =33y,
8(x+y) =3x3y2.
Ne 92(A)

Jloxa3laTh, 4TO NpH TIOGOM LIENOM 77 BRIDAXKECHHE

m  3m*  13m
—t T+t ——+4
6 2 3

ABJIACTCA IICNIBIM YHCTIOM.
Ne 93(A)

Ilnowans xBagpara, MOCTPOEHHOrO Ha OOKOBOH CTOpOHE
paBHOGENPEHHOTO TPEYTONbHNKA, B 4 pa3a Gonbie miomann

Tpeyronbhyka. Halitn R/, rie R ur — COOTBETCTBEHHO pajy-
YCBI OMHUCAHHOH M BIINCAHHOH OXpYyXHOCTEH.
Ne 94(A)

Joxasars, yro ecnu a?b?=a +b,rne a>0; b > 0, T0
_cﬁ _ & +a’+1
P O
N2 95(A)

Pemuts HepapeHeTBO 7" + 8" < 9% rmene N.
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m 1001 OAMMNUARHAA W JAHMMATENLHAEA 3aha4u NO MaTematuke |
Ne 96(A)

Tlpeacrasuts Maoroanen ! + x2 + x4 + x6 + x8 + x19 s pu-

A€ NPOH3BEHNCHHN YCTHPEX MHOTOINCHOB HE HIKE nepnoﬁ CTC-
TICHA.

N 97(A)
WsBectHO, uTo BAABC LA =2/C, cropoda BCHa 2 cM
6oneme cropoust AB, a AC = 5 cm, Haiitu AB u BC.

Ne 98(A)
PemnTs cucTeMy ypaBHEHHH:
x*+ y2 +z=0,

2x—y+%=22.

Ne 99(A)
Pemuts cucTemy ypabHeHumil:

I 1 S )x y 5z
—t et | =+ == =],
3x 4y 12z\3 4 1

Ix+2y% +2° =22,
Ne 100(A)

1-4-6+2-8-12+3-12-18+...
1.2-3+2-4-6+3-6-9+...

ABNACTCA LIETBIM YACTOM ~— KBAJKPATOM.

Ne 101(A)

B uetsipexyromsunke ABCD AB=5cM,BC=3cm,AD =8¢cM,
ZA=730° 7 B=120° Haittu cropony CD,

Ne 102(A)

ITpyu xakuX 3HaUCHMAX NapaMeTpa @ KOpHM ypaBHEHMA
x3 + ax? + 56x — 64 = 0 COCTABNAIOT rEOMETPHYECKYIO APOT-
peccHo?

82
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| Pasnen 1. Ycnosua 3agay 9 KJACC @

Ne 103(A)

Pewuth ypabrHeHMe

c0s2007° - 5in360° — tg260° -

xo-x3

x|

= 6xsin30°.

Ne 104(A)

OnpenennTs 9Mcnaad U b Tak, 4TOGH MROTOUNEH f(x) = 6x* -
~ 7x3 + ax? + 3x + 2 nenunca Ge3 ocTaTka Ha MHOTOUNIEH
gx)=x2-x+b.

Ne 105(A)

JloxazaTs, uto tgl27°30" + J6-3-42 ecn, LEN0e YACHO.
Ne 106

B paBHOGeapeHHy0 TpaneuHio BIHcaH kpyr. Onpeaenntn
pPaZiNyc 3TOTO Kpyra, eclii 60XoBag CTOpOHA ASMUTCA TOUKOR
KacaHHS HA OTPe3KH BNHHOH m U A,

Ne 107

PaznoxuTs Ha MHOKUTENH (X2 — xy + y2)2 + (%2 + xy + y2)2.

Ne 108

(x+y) —x" =y’

5 5°

Coxpaturs 1pobb z
(x+y) -x"—y

Ne 109
1
Ocpob e npob .
cBOGOANTLC OT KOpHS B 3HAMEHATENe APOGH Tr=—gr=
Ne 110(A)
Pewmmts ypasHenue x° — 2007x3 + 2006 = 0.

Ne 111(A)

Pemnmutes ypaBHEeHHE Tx+2 - 12 =—5—3—
P Veez 70x52) 3%

a3



m 1001 onumnmafiHaA W 3aHMMaTeNsHas 3ajjaun No MATEMATUKE |
Ne112

JlOXa3aTh, 4TO €CNH &, b, £, d COCTABIAIOT FEOMETPHUECKYIO
nporpeccuio, 7o {a + b2 + c2) (B2 + 2 + &%) = (ab + bc + cd)?.

Ne 113(A)

Pemu1s ypapuenne 3x2 + 2% + 22 - 2xz + 4x -8y + 10=0,
Ne 114(A)

PemuTs ypasrenue x2 + 19x — x! =0,
Ne 115(A)

PemmTh ypaBHEHHE X+ Ls = 205 X+ 1 .
x 16 X

Ne 116(A)
HMeer nm pemeHHs B HaTYpanbHBIX YNCHAX YPABHEHHE

x2+y =227

Ne 117(A)
PenumTs HepaBEHCTBO
tgSctg (-5} + xsin30° + 1/(x-3)2 <l.
Ne 118(A)

Tloxa3aTh, 4T0 MHOTOWIEH (X +a)(x + 2a){x +3a)(x + 4a) +a*
€CTh KBaLpaT TPeXwIeHa.

Ne 119(A)
Pemnts cHcTEMY YpaBHEHHMH:
x(x +H2x? -3y%) =12,
2x +4x? -3y% =14.
N2 120(A)

JBa yrna 1peyrojibHuKa, IpWIEKALINX K OOHON CTOPOHE,
pasubr 45° 1 60°. Haltrn oTHOIneHHe R/, rae R mr— coOTBeT-
CTBEHHO PAfHYCHI OIIMCAHHON H BIIMCaHHON OKpyKHOCTEH.
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| Pasaen 1. Ycnosua aaga4 9 KNACC @
Ne 121

YIpocTHTs BEIpaskerne Y45 +4/1682 .
MNe 122
JloxasaTh, 9TO €cin § ecTh CyMMa OecKOHe4HO YORBaIOICH
FEOMETPHIECKOH NIPOTPECCHH ¢, ¢, ¢35 +-», TO =4 .
S-q @

N2 123

Moxxer ma uncno 1+ 2 + 3 + ... +n okarunBaThea wadpoii 57
Ne 124

HaliTH yeThIpex3HaYHOE HPOCTOE YHCNO, HHGDPBI KOTOPOTo
00pa3yioT aprpMeTHYECKYIO NPOTrPEcCHIO.
Ne 125

Lugpsl Tpex3Haunoro yucna o6pasyoT apuMETHYECKYIO
nporpeccuio. Ecnu x vemy npnbasuts 101, To nonyyurcs 9uc-
10, U P KOTOPOTo 06Pa3yIOT reOMETPHYECKYIO POTPECCHIO.
Haiityi Tpex3HaTHOE YHCIIO,

Ne 126(A)

Bricota CD, croponst AC, ABu CB AABC cocramigioT
apuMeTHYECKYIO IPOTrPeccHIo ¢ pasHocThio d. Haliti pannyc
BIIHCAHHOH OKPYXHOCTH, €CIIH H3BECTHO, UTO BhicoTa CD omy-
LIeHa Ha CTOpOHY AB.

Ne 127(A)
ITpy xaKHX 3HAYCHAAX MAPAMETPA @ HAMMEHBINEE 3HAUCHUE
ynkuuu y = x2 — 4ax + 45 na [-3; 4 0] pasno 97

Ne 128(A)
Hemitca nu uncno 10” + 67 — 3" — 1 na 63 npu ne N?
Ne 129(A)
PellluTh B HeNbiX YHCIaX ypapHeHue xp2 - 7(x + p?) = 1.
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m 1001 onuMnuagHan i 3aHMMaTeALHAA 338344 no maremaruxe |
N 130(A)

Joxa3aTs, ato Buipaxenne 9 - 337+ 1 _ 82+ L yparho 19 npu
IOOOM L{ENIOM HEOTPHLUATENLHOM A,

N2 131(A)

Hoxazats, 4To Wig NoOBIX YHcel a # 0 ; b # () BHOOXHASTCH

9 ;9
HEPABEHCTBO a®+pf < %5— +Ej—.
a

Ne132

JIokasaTs TOXASCTRO cosocos2o cosdacos8o = sm%ﬁa .

16sing

Ne 133(A)

Joxkasate, aro 13! - 11! xpaTho 31.
Ne 134

IoKa3aTh, 4TO €CIH KOPHH ypaBHeHnaax® + bx? +cx +d=0
COCTABJISIOT apRMETHYECKYIO IPOrPECCHIO, TO OMH B3 KOP-

Hei papeH — i .
3a

Ne 135

BAABC £C=120° BC =a, AC = b. HaliTn jutiny Buc-
cexTpHch CD.

Ne 136

Menuanet A A BC nepecekarotcs B Touxe O. Jlokasats, 9To
AB2 + BC? + AC2=3(0A%+ OB + 0OC?).

Ne 137
Ksanpathetii Tpexunen f(x) = ax? + bx + ¢ TakoB, UTO

f[a—zb—c‘]= f[c-;-b]=o, Jloxasats, srof(-1) -f(1)=0.
a a




10 xnacc

N1

Kakum JOIKHO GBITH WHCTIO m, yTOOH ypaBHeHHs Xx° +
+mx +1=0ux*+ mx?+ 1 = 0 uMenm o6 kopeun?

Me 2(A)

HartypamsHeie uncna ot 1 srmucansl noapsy, Kaxas mugpa
crout na 2007 mecre?

Ne 3(A)

JlokasaTs, aTo uncio 47 + 71¢ — cocrasHoe.
N2 4(A)

Pents ypaBHeHue (ﬂfz—s - 1/0_3 ¥ =51,2,tnexe Z.
Ne 5(A)

Pa3noXHATH HA MHOXHATENH BHPAXKEHHE, He FPYNInpys wie-
Hel X3 + xty + X392 + x23 + xpt + 5.
N 6(A)

JlokazaTs, aTo ecru ab H a + b aenutes Ha ¢, To a® + bS
AenuTeA Ha ¢,
Ne7

Ha niyre BC 0Kpy*XHOCTH, OIIHCAHHOM! OKOJIO PABHOCTOPOH-

Hero A ABC, B3siTa MpoH3BoibHasa Touka M. Orpeskn AM u
1 I 1

= +
MK MB MC

BC nepecexarored B touke K. Jlokazate, uto

Ne 8(A)

Joka3zate, yto ecim 7a + 13b = 47, T0 BepHO HEPaBEHCTBO
20(7a? + 135%) z 47%

Ne 9(A)
- 135 2006 1
HOK&S&TB HEPABEHCTBO 24 6 sea 2007 44"

a7z



E 1001 onWMNUARHAA W 3aHWMaTenbHas 3agaud no Matemarnke |
Ne 10(A)

CyllecTBYeT JIM TPEYTONBHUK, CTOPOHBI H BEICOTA KOTOPOTO
CBA3AHEI COOTHOWIEHHEM & > b > ¢ > /i ¥ BHIPAXKAIOTCA TTOCNENO0-
BATENBHLIMY LIEJIBIMA YHCIIAMM, €CIIM BHICOTA A OMYINEHA Ha
cTopony b?

Ne 11(A)
Pemmth ypaBHeHMe (Jl_z )2" +5% =13%,
Ne 12(A)

HafiTH Bee HATypallbHBIE YHCNA M, TIPH KOTOPBIX Apo0b
13m -1

Im+5

Ne 13(A)

Pemnts ypapueHye cosx + cos7x = 2.
N 14{A)

B A ABC pupsl cTOpoH 06pa3yioT apudMeTHYecKyIo Ipor-

1

peccuio, mpuuemM, BC < AC < AB. U3pectHo, uT0 1/R= —2—(2'—\6).
Haiitu Bennunny £ B.
N2 15(A)

PelinTh B HATYPaMbHBIX YHCIaX ypaBHEHHE

193 (3 + x? + ) = 1753 (x)> +1).

Ne 16(A)

B ueTHIpex3HAYHOM YHcIe nepbasd uydpa coBnaaaer ¢ Tpe-

Thel, a Bropas -— ¢ uerBepToil. Jlokasatn, 910 9TO YHCIIO KpaT-
ro 101,

Ne 17(A)
Yro Gonbie 10019 wn 101997
Ne 18

MoskeT i CyMMa HECKONBKHX HOCIENOBATENBHBIX LENbIX
yHcen papHaTbea 1007

88

paBHa LENOMY YHCITY.



| Pazaen I. Vcnoeus 3agav 10 KNACC @

Ne 19(A)

HaiiTi Bce mATH3IRAUHBIE UHCIA, 06aaal01IMe TeM CBOM-
CTBOM, YTO €CII NPHOHCATE BIIEpeRH 3TOro YHCla HEKOTOpoe
OIHO3HAYHOE YNCIIO, A 3aTeM IPHITACATE B KOHIIE 9TOr0 YHCTIa
TO € ONHO3HAYHOE YHCTO, TO OTHOIIEHHE IIOIYYEHHOT O 60J1b-
INero YMcna K MeHnllemy Oyxer paeno 3.

Ne 20(A)

B yceueHHHH KOHYC BrvcaH map. CyMMa JUTHH XHAMETPOB
BEPXHETQ ¥ HHKHETO OCHOBaHME KOHyCa B 5 pa3 Honbile ANH-
HEL pajryca mapa. Halite yron Mexpy -obpasyroueii yceueH-
HOTO KOHYCa K IUIOCKOCTBIO OCHOBAHHA.

Ne 21(A)

He pemras ypaBHeHUS 4x* —f85x+5 % = (), BEIYHCIIHTH pa3-
HOCTb KYOOB €ro KOpHei.

Ne 22(A)
PelunTs CHCTEMY YPaBHEHHIH:

xt+y x+z_y+z
5 6 7"
(x+ ¥ +(x+2)? +(y+2)? =110.
Ne 23(A)
Haiita HaTypansHble 4MCNa, YOOBIETBOPAIONIME DABEHCTBY

Ez(a + E) =a+ ? , THE @, b, ¢ — pa3NIHYHBIE YHCHTA.
Ne 24(A)

Pemnth ypasrenue (x2 + x)2 + [x? + x| -2 = 0.
Ne 25(A)

Haiitn obnacts onpeneneHns GyHKIAN

2 1 2x-1
xX}p= - - .
SR EETR
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g 1001 onuMMNKAAHAA W 3aHUMATENLHAA JBKA4W MO Marena'mrtel

Ne 26(A)
PeniuTs cCHCTEMY HEPaBEHCTB:
(x+3
—<2,
3—x
Ix3 <l6x,
42 x°
Ne 27{A)

ITocTpouts ceyenne nmapannenenunena ABCDA IIS\‘l C lDl
MNOCKOCTRHIO, MPOXOAALIEH Uepes ToUkH B, D) i cepennry peb-
pa CD. [loxa3aTp, 4T0O NOCTPOEHHOE CEYEHRE ~— TPareIn.

Ne 28(A)
Pemnts cucremy ypabpHeHRI:
3x% +2xy+y* =11,
x? +2xy+3y2 =17
Ne 29{A)
Tpex3HagHOe YUCTIO OKaHyHBaeTca HHdpoii 5. Eenu sty -
Py nepecTaBUTHL HA I MeCTO M HallTH Pa3sHOCTE MeXAY HCXOJI-

HBIM H IOJTYYCHHBIM YHCIIOM, TO NONY4YRTCA TPEX3HAYHOE YHC-
IO ¢ OXUHAKOBEIMH IH$pamu. HaliTh 310 yncno.

Ne 30(A)

PemmTh ypasHeHHe \ll+x+x2 +J1—x+x2 =2.
Ne 31(A)

Hemarca nu 1313 + 1314 + 1315 ga 617
Ne 32(A)

Joxa3aTh, 4To Ha rpaduke byHKIEH y = x> —3x7 + 3x + 1
€CTh TOYKA, KOTOPAsA ABJIAETCH LIEHTPOM CHMMETPHH rpaduKa.
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| Paagen 1. Ycnoeus 3agau 10 KNACC @
Nz 33(A)

Haifru mnoia e papHoGeapeH oM Tpaneps, y XoTopoi zim-
Ha BYMaroHanmM paBHa 8§ oM, a yron Mexxay SHaroHamaMu -— 45°.

Ne 34(A)

Pemuts ypasterue 16x2 + 9x + 117=24xx +13 .
Ne 35(A)

Pemuts ypaBnenme [x - 4] + [x - 3|=x - 7.
Re 36(A)

ITpoussegenue yncaa 13 Ha HEKOTOPOE USTBIPEXIHAYHOE YHC-
110 ecTb TOUHBIH Ky6. HaliTi Hen3secTHRI MHOXHUTEND.

Ne 37(A)

He pemas ypasHenus x2 — Ji3x + 3 = 0 naifTi 3HaueHne
x,s - xg , THe X| ¥ X, — KOPHH YPABHEHUS.
Ne 38(A)

Kaxue HaTypansHBIe YMCNIA YBEIMYMEAIOTCH B 7 paz, ecin
MeX Iy I paMy eUHAL H JECATKOB BCTABUTD HYNIh.
Ne 39(A)

OKono Kpyra OIHCAH NPAMOYTONBHBIA TPEYT'ONBHHK C OCT-

prIM yriom 60° u mpunexanmM KaTeToM inHoM 6 nM. Hailitu
nomanhb Kpyra.

N2 40(A)

Ha#iTi Tpex3nayHbie YHCTIa, KpaTHEE 13, ¥ KOTOpPBIX CyMMa
nHbp TaKkxKe KpaTHa 13,

Ne 41(A)
B A ABC pnuHH ¢TOPOH a, b, ¢ H TROMANE S CBA3AHML CO-

OTHONIEHHEM S = g(,!;2 +c% —a%). Haifta ZA.
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g 1001 opuMNUagHan U 3aHUMaTENbHAA 3334k N0 MaTeMaTuKe |
Ne 42(A)

PelllaTh ypaBHeHNe X =2+/x -3 + Vs -3x2.
Ne 43(A)

Pemnts cyicTeMy ypaBHEHUI:

{xﬁ +yVx =6,

2y + y*x=20.
e 44(A)
_ Pemmrs ypasuenme |x3 — 2x} = 2x + 15.
Ne 45(A)
2 - Lt
PeiiuTe HEpaBEHCTRO Zﬂ‘__?;f__z_ =1,
Ix-x°=17
Ne 46(A)
PelTh COBOKYITHOCTE HEPABEHCTB:
x* 2100x,
(x+9)(Tx-x’-13)
x?-18x+45
Ne 47(A)

B paBHOOEAPEHHOM TPEYTONIBHMKE BRICOTA, ONYIIEHHAR HA
OCHOBaHHe, paBHa 12, a cyMMa paamycoB BIMCAHHOH # omu-

g3
CAHHOM OKPYXHOCTEH paBHa 3 Haitt CTOPOHE! Tpeyroib-
HMKa.

Ne 48(A)

. Sx
PewnTh ypaBHEHHE Sin T +cosx=2.

Ne 49(A)
Hoxasats, uro ecnu 7sinp =sin(2o+ ), 1o
3tg(a+B)y=4tgo.
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| Paapen 1. YcnoBun aagay 10 KNACC @
Ne 50(A)
Peiuts ypasHenue 3 x +1 +33x +1 =¥ x -1.
Ne 51(A)
TlocTpouTs rpaduk GyHKIHY, ¥ = (COs x)%V1-sin? x.
Ne 52(A)

_ .3
Penuthk ypapHeHuE cos[nJ x?-4x-5 ]: =X + x.

2

x“+x+1
Ne 53(A)
PeniuTs HepapeHCTBO
T O ol -
x t813t9g;:“13° +otgd5° +i% —ax+4 25,
Ne 54(A)

Haiiti kaTeTh NpAMOYTONBHOI'O TPEYrONBLHUKA, 6CAU T'H-
MOTEHY3a paBHa ¢, a OHCCEKTpica ONHOIO W3 OCTPHIX YIJIOB

c
pasHa ‘J—;
Ne 55(A)
CpaBHuTs sin9 n sinl0,

Ne 56(A)

Pemuts ypasHenue 37tg3x = 11tgx.
Ne 57(A)
Haiitu o6nacTs onpeaesneHus GyHKnue y =+1-2sin x.
Ne 58(A) -
Haiiti MHOXecTBO 3HAYeHMI GyHKIHN p = %—(1 +4cos? x).

Ne 59
Joka3aTp, eclli @ H b — KaTeTH, ¢ — CUIIOTEHY3a, TO

r= %-(a +b—¢), TOE r — paHyC BOUCAHHOH OKPYKHOCTH.
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QLIOOI ONUMNUAAHAA K 33HUMATENLHAA 3afavy NO MaTeMaTHKe |
Ne 60(A)

Eciu cnoXuTs Ba IBY3HAMHBIX THCIIA, Pa3neARTs Donbilice
Ha MeHbIlee, BHYECTh B3 OONBUICro MeHbIHSE, @ 3aTeM IIOMy-
YeHHBIE YMCia CIIOKHKTE, TO nonyauted 111, Haiith ati uncna.

Ne 51(A)
B napamnenorpamme ABCD myd, mposeReHHKEIR 13 BepHIN-

HBIl A, nenmuT cTopoHy BC B otHomennu 3:5 (BC > AB). B ka-
KOM OTHOINEHMH Ty4 fenT suaronans BD?

Ne 62(A)

Haiitu sin® o~ cos? O, eCITH tg% =2,
M 63(A)

PeImMTE HepaBEHCTBO 32 — x +x -1 >1.
Ne 54!4&!

HaitTu Bce Tpex3HayHBIe YMCIA, KOTOpLIe B 3 pa3a Gonplle
CYMMBI BCEX BOSMOJKHDBIX JNBY3HAYHBIX YHCEN, COCTABICHHEIX
u3 HEX 0e3 mepecTaHoOBOK.

Ne 65(A)
ITocTponts rpaduk GyHKLIM
y=+v1-sin® x -J1+rg2x -Jx2 —4x+4.
Ne 66(A)

2
PellINTH ypaBHEHHe TJS_I(4 —x (= x (+ | x ) =3.
x
Ne 67(A)

PemnTe HepaBEHCTBO

Jox? —6x 4+ x° > J4+243 - 3.
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| Pasnen L. Ycnosua sagay 10 KRACC @
Ne 68(A)

Haiiti Bce 3HaueHns mapameTpa d, NpH KaOKIOM U3 KOTO-
PhIX CHCTEMa YpaBHEHMUIA

x* 43x7 =1,
x-y=a
HMEET SIMHCTBEHHOE PellleHHE.

Ne 69(A)

Penmuth ypapHEHHS #x +356 + 4-’J x+19 =8.
X X

Re 70(A)
HaitT HaMMEHBIIYIO TIApY Yncel X, y € N, TAKHX, 4TO BH-
—
TIONHAETCA PABEHCTBO X2 + Y2 + xy = aaa .
N 71(A)

HaiiTi 8oe Tpex3HauHble uMcia, KOTOphbIE PK aeneHM Ha 11
JAIOT NONHLIE KBagpar.

Ne72
JoxasaTs nepapercTno 3{1+ a2 + ah)>(1 +a +a?)?
Ne 73(A)

HajiTi yucno, npy feneHnn Ha KoTopoe Tpr urchaa 200513,
200631 u 200749 nasaiti 661 OUKH H TOT K€ OCTATOK.

Ne 74(A)

HaiiTH YeTBIpex3HadHOe YHCIO, ¥ KOTOPOTo CyMMa IBYX
NepBBIX B ABYX IocAeAHMX mudp pasHa 13, a cymMma kpajpaTos
ABYX IIOCHEfHIX )P paBHa iBY3HaUYHOMY UKCIty, o6pa3oBaH-
HOMY NePBhIMU ABYMS IUMGPAMH HCKOMOT'0 YHCia.

Ne 75(A)

Croponst Tpeyronbinkaa = 13 eM,b= 14 cM,c = 15¢cM. ise
M3 HHX (a ¥ b) CIIyXAT KACATEIbHBIMM K KPYIY, OEHTP KOTOpO-
TO JISKHUT Ha Tperbeif cropone. OnpenenuTs paauyc Kpyra.
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%1001 ONMMNUAZHAA U 33HMMATENbHAR 33390 NO MatemaTuke |

Ne 76(A)

Pemnth ccreMy ypaBReHMH:
{\Ecosx =1+cosy,

V2 sinx =sin y.
Ne 77(A)
x* -4 1
Peumnts ypaBHenne 2 | x| Inx + = .
X142 o 4T

Ne 78(A)

Penmirs HepaBeHCTBO 32hhx < tg[arccos —23}

Ne 79(A)

Tlpp xakOM 3Ha4YEHHH IMapaMerpa a CYINECTBYET EIHHCT-
BEHHAsA TPO¥HKa uucen (x, y, z), yIOBIIETBOPAICIIAA PABEHCTBAM
ix+y+2)=4l+Pux+2y+z=a?

Ne 80(A)
B xpagpate KCNM Ha cepequuax cropoH KM u M N oTMe-

YeHBI TOUKN A K B, KoTophle coeMHHENEI ¢ BepuikHoi C, Haitti
ZACB.

Ne 81

Joka3aTe, UTO MIOCIMALL NIPSMOYTONBHOTO TPEYTONbHHKR
MOXHO HaiiTy no popmyne S = (2R +r) - r,rae R n r — cooT-
BETCTBEHHO PAIMYCH ONICAHHOMN K BIMCAHHOH OKpY:KHOCTe!.

Ne 82(A)

1 35
Pemnth ypaBHeHue | + =

Vx? -1 1—5;

Haitty mudpsl x, y, 2, ecimu  xyz = x + )2 + 2%,

Ne 83
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| Paspen L Yenosun 3apay 10 KRACC @
Ne 84(A)
Pemrmts ypasnenue x — x2 — 2x3 =
Ne 85(A)
Pemuth cucTeMy ypasHeHMIA B LIENBIX YACHAX:
X+ y3 =28,

1
3

2+ y2 =10.
Ne 86(A)
Pemnts ypasHeHue

Vax? +4x+3 -arctg(Zx-l-l)-l-\bc2 —4x+6-arctg(2-x)=0-
Ne 87(A)
Haitty dbyHxom f(x) 1 g(x), YZOBIETBOPAIOIINE CUCTEME

yDaBHEHMI:
SBx=2)+Tg(x—5)x+1,
f(x+2)- g(-’-;- —4] =3x.

Ne 88(A)
B npamoyronsioM A ABC (£ C = 90°) pa3sHOCTE MeXIY

mmuHaMK Meauansl CK u BucoTsl CM pasha 7 cm. Haiith oT-
Homenne Rir, ecin Sy 4pc = 144 cM2.

Ne 89(A)

IMocTpouTs ceucHue napauenenunena ABCDA,B,C,\D,
mocKocTeio MNK, rae Toukn M, N 1 K nexaT cOOTBETCTBEHHO
Ha pebpax CC|, AD n BB,.

Ne 90(A)

Pemmats ypaBHeHme 50505° + 121212 =131313*.

Ne g1

PeLiMTh B HATYPANBHBIX YMCIIaX YpaBHEHHE
—2 —2
XXyy=xx +yy -

4 3ax 825 97




g 1001 onuMnuanHan u 3aHKMMaTentHaa 3agauu no matemarme |

Ne 92(A)
Penmrs cucteMy ypaBHeHuik:
{x =xy+ yz,
4y= x2 +2x.
Ne 93(A)

CyMMa IUTHH KaTEeTOB NPAMOYTOJIbHOT'O TPEYTONBHUKA paBHA
2007. MoxeT ntu finKa paHyca BIMCAHHON OKPYXHOCTH OBITH
pabHoit 10007

Ne 94(A)
JlokazaTh, 4TO YUCHQ BHAA
107+ 1071+ ..+ 10+ 1)(107* 1 + 35) + 36
€CTH TOYHBIH KBAAPAT,

Ne 95(A)
Joxa3aTh, uTo eciu sinx + cosx = 1, To sin’x + cos’x = 1.
N 96(A)

PacnonoxHTs MEOTOYIEH X2 + x2 + x + 2007 1o cTenenam
x+ 7.

N 97(A)
PemuTh ypaBHenye 2x7 + x28 = 3x21,
Ne 98(A)

TpencraButs MEOTOWTEH 1 +x2 + x4 + x8 + x8 + x10 s Bpie
DPOM3BEICHYS YETHPEX MHOTO'WIEHOB HE HIKE [IEPBOit.

Re 99(A)

H3BecTHO, 9TO UMCna X M Y YROBAETBOPAIOT YCIOBHIQ
N
2y 2x x*+9y

HaitTn HanMeHbilee 3HaYeHMe Beipaxennsd (X — 7)% + 3xy.

=6.
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] Paagen L Yonoeus 3apad 10 KNACC @
Ne 100(A)

VITB TPEYTONbHAKA OTHOCATCH Kak 1:5:6. JUmmHa HaHMeHb-
1eit cropoHsl paBHa 2. HalTi paguyc BMcaHHOK OKpYKHOCTH.

Ne 101(A)

1
PemnuTh HepaseHeTBo X & dgx <1.

Ne 102(A)

Joka3zaTe, UTO 1IpH JOOOM LIEIIOM HEOTPHUATEREHOM 1 UHC-
n0 297 + 197 + 157 - 27 (1 + 237 + 3") nenmred Ha 13,

Ne 103(A)

Hokasath, uto ecitt a+ b+ c=0, 10 (@2 + B2 + 22 =
= 2(a* + b* + c%).

Ne 104(A)
2
PemuTh ypaBHeHHE M =7,
(2x+1)
Ne 105(A)

Penmts cicTeMy ypaBHeHHI:
{(x +y7 =9x-y),

xy=2.
Ne 106(A)
Pemuts ypasHerre (3x + 12 =8Jx (3x-2Jx) + 1.
Ne 107(A)

Pewints ypasuenye log,(x+1)? +log,|x+1[=6.
Ne 108(A)

Pemurs ypaBHenue (JZ - \ET +(;{2 + \E)x =4,
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mmm ONMMNUANHAA H 33HMMETENbHAA 33834M N0 MaTemaTike |

N 109(A)

PenttuTh CHCTEMY ypaBHEHMIA:
xx+y — y24‘
yx+ ¥y _ xﬁ

Ne 110

Peunts ypabHeHue cos?x \ftgx ~1 =1.

N 111

JoKasaTh, YTO BO BCAKOM BIIHCAHHOM JeTHIPEXYTOJILHUKE
TIpou3BeAcHUe THATOHATIEH PABHO CYMME IPON3BEAEHUH Mpo-
THBOIIOJIOXHEIX CTOpOH (Teopema [Ttonemes).

Ne112

Hoka3aTs, yTo eci p ¥ 2p + 1 — ypcna npocTele U p2 5,
TO 4p + 1| — TMCHO COCTABHOE.

Ne 113(A)
HOK&SaTb, YTO HH IIPH KaKOM ICHOM 3HAYICHHH X ,npoﬁn
x*-3x+4 x*+5x-9 x*4+3x+15

49 169 ° 121
menbiM YUciaM.

N 114
PasnoxuTh Ha MHOMHTEMH (x + )7 — x7 — 7.

Ne 115

HE MOTYT OBITh PABHEI

x¥ 4+ x? 41

CokpaTuts Bpodb .
p APOOb ™ 2 X+l

Ne 116

YIIpOCTHTE BBIpakeHHe 303\(% + 3%4% +53144.
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Paspen I. ¥YcnoBur 3agay 10 KNACC
|

Ne 117

OcBobOAHTECA OT NPPALMOHANBHOCTH B 3HAMEHATEIIE APOOH
1

B2
Ne 118

B ypaBHeHMH Qfg_c + éj; + %/; =0 ocBoboaNTLCA OT PaAAKANA.
Ne 119

l n
Hokazatp,uro1-2-3-...- ns[gi—] .

2
N 120(A)
1Y 1Y 1Y
HaiTu cymmy (x+—-) +[x2+—i-] +...+[x" +——] .
x X x"
Ne 121

Iloka3aTh, YTO €ClH 7 — NIENOe YKCIO, TO /#° — 1 NENHTCR
Ha 5.

Ne 122

Yerbipex3HauHoe yucio denuted Ha 7 1 19. ITocne ymMHOXKe-
HH# eT0 Ha 29 H JeneHus Ha 41 noayumsica ocrarok 39. Halhith
YeTHIPeX3HAYHOE YHCIIO.

N 123(A)
Yemy paBeH n-i qiIeH paga
-13+17-13+17-13+17-...2
Ne 124

Joka3aTe, MTO ecin g yrnos 4, B, C HeKoTOpOTO TpEy-
FOJIBHHKA BHINIOTHAETCH COOTHOMEHHE tg(4 — B) + tg(B-C) +
+ tg(C — A) =0, To TpeyroNMbHHK paBHODeNpeHHBII,

Re 125(A)
Pemmuts ypasHenue x2(x + 17 - 3x(x?2 - 1) = 4(x - 1)2.
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Q, 1001 0AMMNMALHAA U 3aHUMaTenbHan 3anaum no mavemaruke |

Ne 126(A)

JokasaTp, MTO ecli [x«/;—l-dx:*—l][y y+\}y3—l]=l,
TO \fx3—l+1jy3 ~1=0.

Ne 127
Joxkazarh, uro tgl5°- tg25° - tg35° - tg85° =1,
Ne 128

CKOIBKO CYIIECTBYET MIATHIHAYHBIX YHCEIT, 3aKaHIMBAIOIIMX-
ca uudpoit 6, koToprie gengrca na 37

Ne 129

Hoka3aTh, UTO €CHU HATYpaRBHEE YNCHa @, b, ¢ YIOBJIETBO-
pAIOT cooTHOMEnMIO a2 + b2 = ¢2, To no kpaiiHeii Mepe ofiHO M3
uHcen a ¥ b aennred Ha 3.

Ne 130
Pemnth ypaBHeHnue 8 - (3x + 1) = 6.
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11 xnacc

Ne1(A)

Pemwts ypaBHeHue

1 + 1 +
(x+2003)(x+2004) (x+2004)(x+2005)
N 1 + 1 _ 1
{x +2005)(x +2006) (x+2006)(x+2007) 999999

Ne 2(A)

He nonpayscek Tabnuiamu sorapudMoB, JoKa3zaTh HepaBeH-

l+1>3.

log;n logsm
Ne 3(A)
Ilo apyM cTropoHaM TpeyronbHKKA a ¥ b HallTH pagnyc onu-
CaHHOM OKPYXHOCTH, €CJIH H3BECTHO, UTO YI'Oll, JICKAILMii po-

THB TPETEEH CTOPOHE! B 2 pasa fosie yria, Jiexanero npo-
THB CTOPOHBI b,

N4

JlokazaTh, uto npH nE€ Z i n2> 0 Beipaxenue 70+ 2 + §2n + 1
KpaTHo 57.

Ne§

Haitti Bee mpocTsle Uncia p Takue, 4Top + 10 up + 14 Tarcke
ABNAIOTCAH NIPOCTEBIMA YHCIIAMHE.

Ne 6(A)
Joka3aTs, uto Beipaxerne (x2 — xy + %)’ + (x2 + xy + y2)’
nenuTes Ges ocrarka Ha 2x% +2)2,
Ne 7(A)
Ilycrs f(cosx) = cosl3x. JokazaTs, uTo f(sinx)} = sinl3x,
Ne g(a)
H3apectHO, UTO OTPE3KH C UIHHAMM &, b, ¢ 00pa3yIoT Tpey-

rosHHK. JI0Ka3aTh, YT0 OTPE3KH ¢ yHamu Va, b, Ye Tax-
xe obpasyroT TPEYroNIbHYK,

CTBO
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m 1001 onMMNKaHAA U 3aHUMaTENbHAR 334N NO uaremamlcel
N 9(A)

Jokasats, uro ypasrenue x2 + 3 = 20052%07 pazpemmmo B
HATYPaIbHBIX YHCAAX.

Ne 10(A)
PewinTs ypaBHeHde 27* — 8% = 3(18* - 12%).
Ne 11(A)

x2 41

X

PemuTe ypasHeHHe 25in =_
N 12(A)

Yro Goasiue (1,001)1%00 yy 27
N 13(A)

Henures me uncio 10 + 6" — 3" -1, ne N, Ha 637
N 14(A)

PelunTth ypaBHeHuE sinx + sin’x — sin7x = 3.
Ne 15(A)

Peinus ypasHenue x* + 26x? - x + 182 =0,
Ne 16(A)

HocTponts rpadHk GyHKIHN )
fx” [+8

x“=2x+4

y = (logyg; x2907)0 -

Ne 17(A)
PemmTs ypaBHEHNE Jx—2+2dx—-3 =sinx+vJx—3.

Ne 18(A)
PemmTe HepaBEHCTBO ﬁ = \l;—? .
N 19(A)
Haiitu ¢pyHKnMo f(x), yAoBIETBOPLIONIYIO YPABHEHHIO

5f(x) = 3/{-:;} + Tl_x_ ,raex > 0.
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| Pazgen L. Ycnoena 3apau 11 KNACC @
Ne 20(2)

Hokasats, wro ecomn 7sin p =sin( ¢, + ), To3tg{ o + ) =4tg .
Ne 21(A)

1 2007
CpaBHHTD —— M In——.
2007 2006

Ne 22(A)

B xoHyc Bnycan map. Paanyc okpyXHOCTH, KOTOPOH Kaca-
I0TCA KOHYC ¥ 1ap, paseH r. Haitti o6beM KOHyca, eCIIH YyTox
MEXAY erc BHICOTOH U oOpasylomwei paseH .

Ne 23(A)
B miecTuzHayHOM uHcne nepsas ugpa 2. Eciu ee neperectu

B KOHEII, HE M3MEHAE NOPAAKA OCTANBHBIX (P, To MoIyYeH-

Hoe unciio 6yzer srpoe Gonblue ucxoanoro. Halitu mcxogHoe
YHCITO.

Ne 24(A)
Peuits HepabencTBo | x2 —1]+|x2 -9]<8.
KR 25(A)
Brrumcmts log,2 - log,3 - log 54 - logg5 - log,6 - logg7.
Ne 26(A)
Pemuts ypabuenue 5* - g+ = 500.
Ne 27(A)
Haitte 3Hayense sini8° 1 cos18°, He MoNB3YyACE TAOAULIAMY.
Ne 28(A)
Haiitu MHOXecTBO 3HaueHUH QyHKIIHY

y = ~arccos (0,5 (cosx — sinx)).

105



m 1001 OAMMNMAOHAA M 3aHMMATeNIbHas 3agadvM no mareMatuke |

Ne 29(A)

B npasunsHoO# nupamuge MABCD M(Q — BHICOTA MHpa-

442
Muasl, OGBEM NUpaMEaRl paBeH -3 Haiti HauMeHBIUYIO
IWIOMmAb HOKOBO IOBEPXHOCTH TNPAMHUIBI,

Ne 30(A)
n
BoraMCIUTS HHTErpal _[(sin4 x—cos* x)dx.
0
Ne 31(A)

HaiiTH nenoe umcno, koropoe obpaiaeTca B KBaApar, Kak
P YBeAW4eHHH ero Ha 307, Tak # nocsle yMeHpLIeHHs Ha 192.

Ne 32(A)
PenmTs cHCTEMY HEpaBEHCTB:
x=2|x|>1,
|x-3|<5.
Ne 33(A)
HaitT 1lensie pelneHns HepaBeHCTBA ————-'3."2-1'-4 >4,
x —
Ne 34(A)
Boruvcnuts logy18, ecnmu log;12 =a.
Ne 35{A)
Pewwts ypasrerue (6-v35)* +(6+/35)* =142,
Ne 36(A)

1 x -l
PeinuTs ypaBHEHHE X B2

Ne 37(A)
CKOIBLKO CYIIECTBYET YCTRIPEXIHAYHBIX YHCEH — KBadpaToB,
¥ KOTODBIX ONHHAKOBE! IBC NTEPBRIE H ABE [TOC/ICANHE HH¢pH.

5.
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| Paanen 1, Ycnosua sapaq 11 KAACC @
Ne 38(A)

Tpexsuaunoe aucno abe gBiIgeTCA A KBAZPATOM. Haiitu Bce
TaKHe YHCIIa, ecliK abe = ab+2bc + 3ac.

Nt 39(A)

Hokasarts, yto ecnu coso. + cosf} = ausino+ siqB =},

2ab

rotglo+ By = —.

g(a+ B) 7z
Ne 40(A)

7
PemnTs ypasHeHue sin®x + cosbx = "h

Ne 41 (A)
Hokasate, uro ecnu x = tgl0°, y = tg25°, z = tg55°, To
xytyz+xz=1.
Ne 42(A)
PemnTh ypaBHeHue 2(sin2x + cos2x) + sindx + 1 =10,
Ne 43 (A)
PewnTs cucTeMy ypaBHeHHI:

Ne 44(A)
Haiitn obnacTs onpeneneHns GYHKLUMHE y = .Jlg sinx.
Ne 45(A)
HaitTn cymMmy Lenbix 3Ha4eHUH x 13 00/1aCTH ONpeaeIeHus

log, x

OYHKINN y=— 527
Y arcsin(x —5)
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m 1001 onMMNMAAHASA W 3aHYMATENbHAR 33Aa4n no matemaruke |

Ne 46(A)

9— x?
5

Haiitn MEOXKecTBO 3HaueHni dynxumm y =log, I
3 +x
Ne 47(A)

Vxr-7-3

BrruncnuTte lim

x—4 x-4
N 48(A)
Ha#iTH KOOpAMHATH TOYEK KacaHHA, B KOTOPhIX KacaTellb-
2(x-1) "
Hble K TpaduKy QyHKLHK y= = HMMEIOT YTIIOBOH KO3(-

tuLIEeHT, pABHBII 4.
Ne 49 (A)
TIpu xaKux 3HaYCHHAX g IPAMAA Y = ax — 5 KacaeTcd KpHBOit
y=3x2-4x-2?
Ne 50(A)
Haiitu Haubonsilee ¥ HaUMEHbINEE 3HAMEHUA (QYHKIMH
y = 2cosx + X Ha OTpe3Ke -E;E .
2°2
Ne 51(A)
5 2
—6x+
BHIUACINTD BHTETpa Iw—qu .
1 X = 3
Ne 52(A)
BEMHCIMTE TNomans GUrypel, OrpaHnYeHHOR AMHUAMU
y=vJx, y={x~6]|.
Ne 53(A)
T1pu xakux 3HaYeHUsIX X BeckoHeuHas reoMeTpHYeCKas Npo-
IPECCHS CO 3HAMEHATeNeM g = x2 + x + 1 HMe1oT cymmy?
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| Pasmen L. Ycaoeua 3anau 11 KNACC @
Ne 54(A)
Croponst A ABC pasusl coorsercrseHHO AC =a, BC=b,a

MeaHaHel AM u BN B3aumHo nepnienmukyinsipabl. Hality pomm-
HY TpeThell cTOpOHBM A B,

Ne 55(A)

Touxa K — cepenuna cTopoHel AD — MpIMOYrofbHUKa
ABCD, Haittir yroa Mexny BK u puaroHansio AC, ecny u3se-
CTHO, UyTO0 AD: AB= \E

Ne 56(A)
PeiuTh ypasHeHne Xy —x =y° + y3 -7, rne xe N, ye N.
Ne 57(A)

HajiT HaHMEHBINYIO Napy HATYPanbHEIX YHCEN, YAOBIET-
BOPAIOUIHX ypapHeHHo 2006x — 2005y = 2007,

Ne 58(A)
PemnTs crcTeMy ypaBHeHUHA!
2= y2 =8,
xy(x? + yz) =30.

N 59(A)
Pewuth ypasaenwe log,(x — 3) = 3log,3(14 - x).
Ne 60(A)
PeiinTes ypasHeHHS
16sin3x = 14+ Ysinx+7.
N 61(A)
Hocrpowurs rpaduk dpyHKH

2_
y=2|In d +24 Ax? -4x +4.
x
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m 1001 onMmMNMagHaA W 3aHMMATENbHAS 3a0aYd no uavenamuel
Ne 62(A)
Pemyts ypabHeHHe

log!,J»:2 + 91033J2_= log,gsctex + logypprte(m+ x).
Ne 63 (A)
Peiunte HepaBeHcTBO arcsin(log,x) < arctgl.

N2 64(A)

IIpr kaxux 3sHadcHHAX a Ang moGoro b Halpercs Xora Gbl
OIHO ¢ TAKOE, YTO CUCTEMA YPaBHEHHIA

2x+by=clac+)),
bx+2y=c-1
HMeeT XoT# 651 0JHO pelcHue.
Ne 65(A)
VIIpoCTUTS BRIpAXKEHHE l + 24. i +,,_+£‘l§ .
21 3 4 2007
Ne 66 (A)

Touka, B34Tas HA TMIOTEHY3¢ IPAMOYTONEHOrO TPEYrob-
HYKA, JIe]INT ero Ha YacTHa u b (& > b), pasHOCTD [UIMH KOTOPHIX
pasHa MEHBIIEMY KATETY ¥ JUTHHE OTPE3KA, COSAUHAIOIIETO BED-

a
IIMHY NPAMOeTO YTAA ¢ 310k TouKoi, JIoKazaTs, 9T0 3 >2,
Ne 67(A)

Haiitu TpexsHavHpie YHCAA, KpaTHSIE 13, ¥ KOTOpHIX cyMMa
uudp TaKkxke KparHa 13,

Ne 68(A) -
Pemmuth ypapHeHHe sin9x + 2c0s6x = 2,
N2 69(A)
Byrunciuts 6e3 Tabnurg
R T E, T T N
Sin” —+8in" —+sin” —+sin" —.
16 16 16 16
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| Pazpen L Ycnosun 3apay 11 KIIAE@
Ne 70(A)

W3 BeeX NpAMOYTONBHIKOB, ILTOIIAAb KOTOPEIX pasHa 9 M2,
HANTH IPIMOYTONBHUK C HAHMEHBIIMM NEPHMETPOM,

Ne 71(A)
Brryucnats log, ,60, ecmm log 30 = a, log, 24 = b.
Ne 72(A)

x-1
Pemmnts ypaBHeHue 16 * -5* =100.

Ne 73(A)
PemuTs cHcTEMY YPABHEHUH:
Yar =385,
3 =34o™.

x+5

Penmats HEPaBEHCTBO (Jnc2 +x+1)x2 2 (x2 +Xx+ l)3 .
Ne 75(A)

IoxasaTs, 9To tg272° - ctg?54° = 5,
Ne 76

Ne 74(A)

8
BEIUHCIHTE MHTETpaj Ixz Jx+ldx .
0

N 77(A)

B paBHOOGeApeHHOM TPEYroNbHKKE OCHOB2HHE paBHO 10 cMm,
a pa3HOCTh ABYX HepPaBHEIX BHICOT PaBHA OTHOLICHHIO NEPU-
MeTpa k 6okoBoii cropone. HaliTh Ry 60k0B0# CTOPOHEL.

Ne 78(A)
Ipu xaxux x 1 y uncno 70x0y07 aenurcsa Haueno Ha 19?7
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g 1001 ONUMNUAZHAA W JaHUMaTeNbHas 3aga4u no matemaruke |
Ne 79(A)
JokazaTh, uTo ig moboro NpAMOYroNnbHOr0 TPEYTONbHK-

Ka CIpaBeUTHBO HEPaBeHCTBO ¢ 2 (3\5 -1) r, rae ¢ —runore-
Hy3a, r — Paanyc BIHCAHHOMK OKPYXHOCTH.

N2 80(A)
Haitte nidpsL X, ¥, 2, eclu Afxpz = x + )2 + 23,
Ne 81(A)

IMTocTpouts rpadux GQyHEKIHK ¥ = COSX -
Ne 82(A)

-2(Inx).

g F

Pemnts ypasienue (cos2x) = —E(arcsinx +arccos x).
T
Ne 83{A)
b

PemnTsb HepaBencTso sin?2007° + cos2207° > 2sin 5

-Ne 84
Hoxkasartb, uro log,3 + logy4 + ... +log8 <7.
Ne 85(A)

VACKITIOUMB X M M3 PaBeHCTB X —y =g, x° -~ )3 =b, X —)°=¢,
HANTH 3aBUCHMOCTE MEXAY g, b M c.

N® 86(A)

HssecTHO, 4TO coso + sinf = au sina + cosP = b, roe
a® + b2 #0. Boipasuth sin(c.—fB) uepes au b.

Ne 87(A)

PelrnTh CHCTEMY YpaBHEHMH!
x> y- xy3 =24,
x2 +y% =10.

112



[ Paznen 1. Vcnosua 3agay 11 KNALCC @
Ne 88(A)

PemuTh ypapHenne 2x + —(2x M=4Ix +7.
N 89(A)

B paBHOOeAPEHHOM TPEYTONLHUKE ¢ OCTPEIM YITIOM IIPH
BEPIIMHE, YTO IPH OCHOBaHWM papeH 20. Haiith oTHoeHKe
r/R, rAe r u R — COOTBETCTBEHHO PAXHYChl BIIUCAHHOM K OIH-
CAHHOH OKPYXHOCTEH.

Ne 90(A)

Joka3zars, yTo mns kopHell TpexuneHa x2 + px — -2—L2— , TIe
P

PE R, BLINONHSAETCA HepaBeHCTBO Xp + x5 >11, roe x 1 x, —

KOPHH TpeXWICHA.
Ne 91(A)
Pemuts ypasHeH#e
Xy2(5-8x2) + 24071+ x7 = 26(x* +225).
N 92(A)
PenIuTE CHCTEMY YPaBHEHHIA:
10(y—x)=x"+9,

J;+\Iy—2x=\5.

Ne 93(A)

3
PewuTs ypasHeHne log,(8 + 2x — x?) = tgz— + ctg2ﬂ

4
N 94(A)

PemuTh ypaBHenue 7tgix — 6 = %’%(fgx +6) .

Ne 95(A)
Pelith HepaBeHCTBO 4 n 4
sloBg(x-D (COS X sin”x sin x
16 8 16
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m 1001 osiuMnMagKan U 3aHuMaTensHan 3agaud no maremarmie |

Ne 96(A)

Yucno 37 +319 sensercs KOpHeM HEKOTOpPOro MHOro41e-
Ha ¢ uefbiMu kosthdunuentamu, Halitn Taxoi MHOrOWIEH.
Ne 97(A)

ITpsMOYTrONbLHEIR TPEYTONBHEK ¢ KaTeTaMu a ¥ b (a > b)
BIIMCAH B OKPYXXHOCTh. BHcCekTpHCca ocTporo yrna coetaHeHa
¢ TOUKOIi, B34T0ii Ha GonbuleM xatere. Yepes 3Ty TOUKY IpoRe-

IeHa XOpAa TaK, YTo OHA AEIUTCH TOUKAMM epecedeHHA Ha TPH
pasusie yactu. Haiiti 1By xopast.

N 98(4)

Hai#iTh XoT# 651 OZHY TpOHKY (X; ¥; 2) LENBIX THCEN, YAOB-
NETROPAIOUWMX YpaBHeHmO x2 + y2 = z13,

Ne 99(A)

O65BeM NpaBUNBHOMN TPeYroNibHOM ycedeHHOH MHpaMu/IL B
3 pa3a Oonbwe o6peMa BIUCAHHOrO B Hee apa, Haiith yron
Mexay OOKoBO# rpaHpI0 NTHPAMHAEL ¥ NINIOCKOCTBIO €€ OCHO-
BaHHA.
Ne 100

Touxa, B3Tass BHYTPU IPABHITLHOIO TPEYTONbHUKE, YHATE-
HA OT €ro BepLIMH Ha pacCTOAHNA B 3; 4 1 5 cm. Haiitu cropoHy
TpeYrofibHHKA.

Ne 101(A)
PemnTs B LENBIX 9HCIAX CHCTEMY YpaBHEHHIA:
x+zy% =31,
z+ :ch2 =34,
Ne 102(A)
PemuTs ypasHeHue x> + 6x2 — 12x + 8 = 0.
Ne 103(A)

Iloxasate, yro yucno 32207 + 72097 nenpres wa 37.
114



Pa3apen 1. Ycnoens aagay 11 KNACC
|

Ne 104 (A)

JokasaTh, 4TO CyMMa KBaJIPaTOB CEMU MOCIEROBATENbHBIX
HEMBIX MHCEN HE ABNAETCA NNOMHBIM KBAAPATOM.

Ne 105(A)

Pasnoxuts MaorowreH x!? + x!1 + 1 na nBa MHOXUTENS.
Ne 106(A)

B papHoOeapeHHOM TPEYTONEHHKE ¢ OCHOBAHHEM @ OCTPHIi
YTOII IPH BeplliuHe papeH 20. HaltTh nnomaas TpeyronsHEKA,
3AXMOYEHHOT O MeKAY MeIHAHOH U BEICOTOH, IPOBEIEHHBIMH K
6oxoBoii cTopoHe,

e 107(A)

PemmuTh ypasHenme 4x> — 6x2 + 3x-a=0.
N 108(A)

PewuTs ypaBHeHue x +y + 5= 243x + {2y
Ne 109(A) v m

sn- — Cos” — )

Penmmts ypasuenne 9 4 +9 4 =34+4x-2x2,
Ne 110(A)

B 3aBHCHMOCTH OT 3HAUCHHH NapaMeTpa g peINUTE YpaBHe-
HMe X  —Sx3 +5x=d° + 5
Ne 111

HaifTi ocTaTOK OT Aenenns 6> 2 ua 11.
Ne 112(A) 2

PemuTs ypaBHEHHE arcsinx - arccosx = TR
Ne 113(A)

PemuTts crcTeMy ypaBHeHHI:

(arctgx)2 +(arccos y)2 = nzk, ke Z,

[
arctgx +arccos y = E
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g 1001 OAUMNMAHAA U 3aHWMATENbHAR 333a4W No MaTemaTuke |

Ne 114(A)

Tpn kakoM 3HAYeHUE ApAMETPa p YpaBHEHMe px 2 + 3 =
= 5p — 4x~2 He uMmeeT KopHEH?

Ne 115(A)

PemuTs cHcTeMy ypaBHeHULk:

8.7c3z—y32=4y2 - x2,
4 gxz—-Sy =£,
xyz

1
l2x -y= 7
Ne 116
JlokasaTh, 4TO IpH JNIOOOM HATYPalEHOM 7 CIENYIOLIHE
10" +2 10" +8 10" +5
3 7 9 ' 5

BBIPAJKEHHA €CTE LI€NIbIe HHCNAL

Ne 117

TIpH KakoM ycIoBuH MEOrowieH ax® + bx? + cx +d apnser-
ca xyBomM xBywIeHa neppBoi cTeneHu?

Ne 118(A)

Haittu ycnosee genumocth {(x + 1Y + (x — 1Y Ha x, roe
meN.

Ne 119(A)
PasnoxuTh Ha MHOXKHTENH X° + 3xy + 33 — 1.
Ne 120
Pemutk CHCTEMY YpaBHeHMI:
X+y+xy=4],
x+z+xz=26,
y+z+yz=125.
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| Pasaen 1. Ycnosus 3apav 11 KNACC @

Ne 121
Peumte B paiHOHANBHBIX YHCIAX ypaBHeHHE XY = 3,
Ne 122(A)
ITpousBencHue Neppoit UM PLI YHCA HA OCTABIIYIOCH HacTh

104, a npoun3ssenenue nociuenHel wdypbl YUCa Ha OCTABINYIOCS
yacTh 243. Haitti ato uucno.

Ne 123

HaiitH NpAMOYroNbHEL TPeYrONBHHK, CTOPOHB! KOTOPOI'0
BBIPaXaNKUCh OB LIEIBIMY UNCTIaMK, IpHueM Bee 9 nndp, yqa-
CTBYIOIIHX B 32ITHCH CTOPOH, Pa3IHYHEL

Ne 124

Haiitu Bce Tpoiiku qucena, b, c€ N, ABIAIOIIHXCE JTHHAMM

CTOPOH TPEYroahHKKa ¢ AUAMETPOM ONUCAHHOM OKPYKHOCTH,
paBHEIM 6,25,

Ne 125

) 97 n
Pemvts ypaphenue cosix + sindx = ——, ecnu x€|0; 5|

128
Ne 126(A)

PemuTh B LeNbIX YMCTaX CHCTEMY YPaBHEHHIA:

4k +1=m?
{3]: +l=n2, raek >0,
N2 127(A)
HaiiTi B IenpIx 9UCiax pellieHns CHCTEMEI YPaBHEeHHH
a+b+c=x+y
{a?' +b2 +ct=x?+ %,

€CJIH UHCTI2 a, b, ¢ 06pa3yoT apu(pMeTHUECKYIO IIPOTPECCHIO0.

117



Paspen II
OTBETHI, VKASAHHNA, PEHIEHHA

eee———— B, KnACC

N1
Pewenue. Moxno. Ilockonbky 2007 =669 - 3=223-9, t0
2007=9+223+ |+1+..41=9-223 - 1.1.....1 =
—_— —

1775 1775
=3+669+ 1+1+..4]1 =3-669- [-1-...-1.
_‘\F_' e P
1335 1335
Ne 2
Pewenue. Venopue 3aJIaYH KOPOTKO 3aNMHIIEM TaK,
4y + 52 = 4100,
Sy + 42 = 4000.

Bec 9 yTar 1 9 rycar Gyaer pasen 4100 + 4000 = 8100 r,
3HAYMT, Bec | yTeHKka u 1 ryceHka paseH 8100:9=900r, Torma
Bec 4 yrar u 4 rycar 6yaer 900 - 4 = 3600 r. CpaBHeHHe NO-
JIY9EHHOTO PE3YILTATA CO BTOPLIM YCIOBHEM TIOKA3BIBAET, YTC
1 yrenok Becur 4000 — 3600 =400 .

Ne3

Pewenue. Het. B KaXOOM PYKONOXKATHH HCIIONB3YIOT 1B
PYKH, 3HA4HT, 001iee YKCIIO pyK JOJDKHO OBITh YETHRIM, HO ¥
13 Mapcuan 3 - 13 = 39 pyx — uncno HeYeTHoE.

Ne4
Pewenue. He cymecTtByioT. IIoCKONBKY MpOH3BENEHHE TPeEX
MHOKUTENEH — HeyeTHoe YMCHO, TO KAXABLA M3 MHOKHTENIEH

JOJDKeH OBITh HEUETHERIM, HO €CIIU 7 B 8 — HEUETHBI, TOm —n —
yetHo. [IpoTHROpEUNE.

N5
Pewenue. Beaxoe TpeX3HATHOE YUCTO MOXKHO 33ITHCATE B BiJIE

abe =100a+ 10b + ¢, riea — uudpa coTeH, b — ACKTKOB, ¢ —
€OuHHNILI. Cornacuo YCIIOBHIO 32 1aYH HMECM:
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| Pazpen IL Oreers, ykazakun, peuwesns 5 MNACC @
XYZ+XZY+ YXZ+yzx +zxy+zyx =222 (x +y +z) = 5328,
OTKynax +y + z =24, 3aMeTHM, 4TO CYLIECTBYeT eAHHCTBEHHAS

TpoHKa paz3THYHBIX OHHO3HAYHKIX YKCe!, CYMMa KOTOPLIX paBHa
24. 3rouucna 7, 8, 9.

N6

2854106. Vxazanue. YnobHo npeasapUTensHO paccMOTpETh
cIyuau, KOraa 3auepKuBaeTcs OfHa Wi Ipe IU(PHL.

N7

Omegem. 125-125=15625
Neg

Omeem. 500 u 2000,
Ne9

Peweniue. 10a + b= 13a, b = 3a, oTkyna vMeeM 3 aucna; 13,
261 39,

Ne 10
Omeem. 200 pyGneil.
Ne 11,
Omegem. 2309 + 2309 = 4618,
Ne 12
Petuenue.
2006-13-1000  2007-13-13-1000  2007-13-1013

2007-12+1000  2007-13—2007 +1000 _ 2007-13—1007 L
T.e. ZpoOb TipaBHIBHAA.

Ne 13
Orperd4p., 5p.,8p.
Ne 14

Pewsenue. Tlpunumem K ganHoMy gucny 2007 gsa Hyns.
IMonyuum 200700. Ecnin 3T0 YMCRO pasaenumM Ha 47, TO B 4acT-
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g 1001 onMMNMapHas ¥ 3aHMMaTensHan 3afa4u no maremaruke |

HOoM nonyuum 4270 u B ocratke 10, T.e. HMeem: 200700 =
=47-4270 + 10.

Ytobe HCKOMOE YUCIO pasnelmiock Ha 47, HeoOXomuMo
npubasuTs ewe 47 — 10 = 37. A 370 3Ha4MT, YTO ABE NIOCICIHNE
ukbpb! uckoMoro yucna 6yayr paBerl 3 7.

Ne 15
Omegem: 8.
Ne 16

Pewienue. TTyctb oTens OymeT BTpoOe CTapIIIE ChIHA Yepes X JIET.
Torxa nosxyYNM YpaBHEHHE
37+ x)=37+x,

138071 214+ 3x=37+x,2x=16,x= 8,
Ne17

Omgem: ymeHbIMTCcA Ha 16%.
Ne 18

Pewenve. 123 + 132 +213+231+312+321 =
= (123 + 321) + (132 + 312) + (213 + 231} =444 - 3=1332,
unn (123 + 312 + 231) + (132 + 321 + 213) = 666 - 2 = 1332.

Ne 19

Pewenue. OnuH u3 criocoGoB yrasaH Ha pucyHke 26, Haitu
Ipyrue cnocobml peleHns,

61 712

1 519

8|3 | 4
Pac. 26

Ne 20
Omeem: 4940 + 7940 = 12880,
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] Paspen W. Oreers, yKasanua, peueHna 5 KNACC @

21

Peiuenue. Cpenn HaTypanbHBIX yucen ot | go 100 nMeerca
poBHO 20, KOTOpHIE AeNATCA HA 5 (B KOXOOM HECATKE IO 2),
M3 HUX JIHLb 4 YHCNIa Aenares Ha 5 - 5 = 25, 3uavur, 24 nmpowus-
BeAeHnA 4yuceln 2 - 5 o0pasyiot 24 Hyns.

Ne 22

Pewenue.

I s3semmpanme. ITonoxHM Ha YAIIKK BecoB JIKOOBIE BE MO-
HeThl. EciTH BechI B paBHOBECHH, TO BbIOpaHHEBIE MOHETBI HACTO-
amne. B npoTHBHOM cliyyae HacTOAIMMMH OYIDYT ApYyrHe aBe
MOHETBL.

Il s3Bemmeanme. BoasMeM O{HY H3 HACTOAIIMX MOHET H OHY
H3 ApYro# napl. B 3aBUCHMOCTH OT COCTOSHHA BECOB, PACCYK-
Jas aHAJIOTMYHO, YKa3biBacM ¢anblinByio MoHety. ClieqoBa-

TENbHO, (HAIBIIKBYIO MOHETY MOXHO ONPELNENTD 33 ABA B3BE-
HIMBAHMSA.

Ne 23

Pewenue. KaxxpoMy mMapmpyry us 4 B 5 COOTBETCTBYET
5 pasiMYHMX Mapmpyros u3 b B B. 3HauuT ropoga 4 u B co-
eIHHAIT 3 - 5 = 15 paanuyHBIX MapUIPYTOB 4epes ropof b,

Ne 24

Pewenue. 3aMeTHM, YTO €CITH ABA YHCHA HMEIOT OJIMHAKO-
BYIO YeTHOCTE, TO HX PA3HOCTh OY/IET YHCIIOM YETHBIM; €CITH Xe
OJTHO M3 YHCEN YeTHOE, @ APYI'oe — HEYeTHOS, TO HX Pa3ROCTb —
yuco HeverHoe, ClefoBaTelbHo, IIOCHe Kax 2ol onepauut
KOIH4YeCTBO HEYETHBIX YHCEN coxpaﬂse'rcsl HIH YMCHBI.HaCTC}I
Ha 2, TlepponavansHo HanucaHe! 1004 HeueTHRIX YHCTIA, TTOCTIS
Ka)KI ol onepanyH ocTaeTcsd HEYeTHOE YHCHIO HEYETHBIX YHCell,
3HAYHT, B KOKLE 3AIMCH OCTAHETCH OHO HEYETHOE YHCIO.

Ne 25
Pewenue. Beaxoe TPEXIHAYHOE YHCIO MOXHO NPEJCTABUTD

B BUze abc = 100a + 10b +c, Tne a— nudpa coreH, b — neceT-
KOB, ¢ — equHH1. COTNIACHO YCIIOBHIO b = a + ¢, Torja HMeeM:
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g 1001 onuMnMagHas W 3aHMMaTensHas 3apauu no maremaruke |

1002+ 105 +c=100a+10-(a+ ) +c=110a+ 1lc=
=11(10a + ¢) —xparno 11.

Ne 26

(10a +5)—(a+b) =9_a=9, rae 10a + b — npy-
a

3HAYHOE YHCIIQ, @ —— IUbPa JECATKOB, b - eAMHALL,
Ne 27

Omeem: 15,2%.
Ne 28

Peuenue. Her, Henb3s, MOCKONBKY YHCIIO TAPEIOK, JeXKa-
ITHX BHE3 JHOM 110CIE KXIOrO IepeBopadydBaHuS HEYETHO.

Ne 29
Omegem: 30°.

Vrazanue,

Ne 30

Omsem; 6i H 16%.
Ne 31

4 1 5 10 41
P . 3—| —+ —+-—= |=3~—=—. 3Hauur, npony-
cuenie (17 17 17] 1717 pory

meHo 41 cnaraemoe ¢ unenpreieM 1.
Ne 32

Omeem: 41.
Ne33

Pewenue. COrIacHO YCTIOBHIO, HMEEM PABEHCTBO
-G =ay-a),

HIH 2a, = a, + a;,
1
OTKyOa @ =3 {(a, + ay).
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| Paspen II. Oraery, yKasaHua, pewenna 5 KNACC @

Ne 34

Viazanue. Yuects, uto

(1+ 1000) + (2 +999) + (3 +998) + ... = 1001 - 500 = 500500.
Ne 35

Omegem. Ha |,

Ne 36

Yxazanue. 36 : (7 - 1) = 6 cexyHa.
Ne 37

Omaem: 43,5 cm H 56,5 oM.
Ne 38

Pewuenue. ITycrenun + 1 1Ba nocnenoBaTeNbHEIX HATYPAIb-
HbIx yucna. CormacHo ycnoeuto n + (n + 1) = 1001, wnn
2n =1000, n= 500, rorazan + 1 = 501. Mckomeie uncna 500 u 501.

Ne 39

Pewiente. 3avernm, uto 1+ 2+3+4+5+6+7+8 +9=45,
Yrobb1 M3 3T0M CyMMEI nonyunTh Yucino 40, HeobXoHUMO He-
KOTOPEIE 3HAKH «+» 3aMeHUTDh Ha «-». Ho npu 3ameHe ogHoro
IUTIOCA HA MMHYC, CYMMa YMEHBIUACTCA HA YUBOSHHOE MCIIO,
TIEpes KOTOPBIM IOMEHAIM 3HAK, @8 HMEHHO, Ha YeTHOS YMCIIO.
TlockoneKy pa3sHOCTb MEXIY HEUETHBIM YHCIOM 45 ¥ YETHBIM ECTh
YHCIIO HEYETHOE, TO NONYYHTD YeTHOE YMCHo 40 HEBO3MOXKHO,

Ne 40

Pewenue. ITocne kaxaoro 6e206pa3us 4HCIO KYCKOB BO3pa-
craer Ha 9 (1 kycok Bacs 3abupaer, 10 no6asnser). 3HauuT, Ypco
KYCKOB nocqie n-1o 6e3obpasus 6yuer ! + 9n.

Ho 2007 = 223 - 9 + 0 u Re MOXeT AaBaTh OCTaTOK i npu
Denernd Ha 9.

N 41

Pewenue. U3 Tpex uncen, no xpaiiHeit Mepe, IBa IBARIOTCH
OIIMHAXOBOM 4eTHOCTH (064 yeTHbIe MK 00a HeueTHke). Toraa,
HX CyMMa JeNHTCs Ha 2.
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g 1001 oNKMNWARHAA K 3aHMMATENLHIA 3a834N NO MATEMATHKE |

Ne 42
Omeem: 745,
Ne 43
Pewsernue. imeem ypaBrenne: 9 + # - 999 = 9999;
999n = 9990, otkyna n = 10 (pa3z).
Ne 44
Omegem: 7 xponeuart u 8 rycar.
N2 45

Pewyenue, Tlycts | Terpans cTouT X py6., TOrAa MOMYIHM
ypaBHEHHE:
15x + 7 =20x- 8, wm 5x = 15, x =3,
3uayut, 1 Terpags crout 3 py6., a y Ceprea Osuto 15x + 7 =
=3-15+7=752(py6.)
Ne 46

Yrazanue. Yuects, uro 101 - 111111 =101 - 111 - 1001 n
101101 -111 =101 - 1001 - 111. Tak uro, 3Ha4YECHHE BRIPAKEHUS

paBHo 0.
Ne 47

Pewenue. Ilycts BEYKY x Ji€T, a 6abymike — y ner. Tak kak
I ron = 12 mec., To 12x = y. Kpome Toro, nM Bmecte 78 e,
torga x + y = 78, wmi x + 12x = 78, 13x = 78, x = 6. 3xavwur,
BHYKY 6 net, Torpa 6abymxe Syner 78 — 6 = 72 roxa.

Ne 48

Pewienue. Moxno
(cM. puc. 27). 1
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| Paspen II. Orserwi, yiadanus, peweHun 5 HAACC @

Ne 49
Pevitenie,

Bepueic| 30 1 29 | 28 | 27|26 [ 25124 | 23| 22| 21 | 20
OTBETHI

Oukn  |3901367|3441321]298|275]252}2291206{183 | 160

Kaxk Buano U3 Tabnyupl, y4JacTHIK BUKTOPHMHB IPABHILHO
OTBETHII Ha 2{} BOTIPOCOE,

3amevanue. KonnuecTso HaOpaHHEIX OYKOB YMEHBIUACTCA
Ha 13+ 10=123,
Ne 50

Pewenue. Nlepamerp P = 2(a + b), rine a — mimHa, b — min-
pHHa npsMoyToleHuKA. 65% = 0,65, rormaa — 0,654 = 7, oTky-
Aaa=20,b=0,65=20-0,65=13.

3raunT P=(20+ 13} - 2 =66 (M),
Ne 51

Omeem: 30°; 60°; 90°.
Ne 52

Vrazanue. x +y=51;0,3x = 0,6y, tormax =2yu 2y +y=>51,
y =17, x = 34. Uckomble uucna 17 u 34.
Ne 53

Vrazanue. 100% - 3006 =T70%=0,7;2x-0,7=17,

OTKYAa X = 5, T.e. HYXKHO 5 T MyKH.
Ne 54

Pewuenue. 1% = 0,01

1) 100 7- 0,01 = I T— KOJNHYECTBO BOOB B AOOBRITOM yroe,
23100 -1 T=99 1 — yucToro yrna.

99 v —100% oKV 99-110
xT—110% 'O 100
3) 108,9 - 100 = 8,9 T — yBenmmauTca Macca oOBITOTO YIJIA.
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E 1001 oPUMNUERHA% W 3aHUMATensHAR 3anaum no maremarue |

Ne 55

Pewenue. Tlycrs x 4 — ocTaBrIasics 4acTh CYTOK, TOTA2 HC-
Texmasa yacth Oyner (24 - x) 4, 4TO NO YCAOBHIO paBHA
25% = 0,25x y. Ameem ypapreHue 24 — x = 0,25x, oTkyna
x=19,2 (4} = 194 12 MyH. 3HauuT, Teneps 24 y— 194 12 Mpr =
=4 4 48 MHH.

Ne 56
Vicazanue. 3000-0,650+2000-0,720 _ 3390 ~0678. 3Ha-
3000 4- 2000 5000
YHUT, Nony4uncs crunas 678 npo6er.
Ne 57

Peiuenue. YuecTb, YTO KBaJIpaT, TAKKE SBISCTCA IPAMOYTOJIb-
HHKOM, TOr/a ¢ Iomaapio no 1 cm? 6yaer 8 npaMoyronbHu-
koB; 1o 2 cM? — 10; mo 3 em2— 4, mo 4 M2 — Su 8 cm? — 1.
Beero Gyner 8 + 10 + 4 + 5 + 1 = 28 npAMOYTrONBHHKOB.

Ne 58

Omeem: naTh IIECTEPHIM ACTAM NO | g6110KY, a ceapMoOMy —
ocTasuieecs 2610K0 BMECTe C MAKETOM.

Ne 59

Pewenve. Ha pucyHke 28 Noka3aHo pacrioliOXeHHE CTYIIb-
€B, Y/IOBIETBOPSRIONHX YCITOBHIO 3a7a4H.

.« @ e
.
]
]
.
.
]
* « e @
Pnuc. 28
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Nt 60
Peawuenue (cM. puc. 29).

5+7+6+2=5+3+4+8=
=2+9+1+8=20.

6+9+1+4=6+T7+2+5=
=4+3+8+5=20.

BO3MOXHBI H JPYTHE PEIHEHUA.

Puc, 29
Ne 61
Pewenue (cm. puc. 30).
. .
Puec. 30
Ne 62

Omeem: 3 OpaTa U OBE CECTPBI.
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Ne 63

Pewuenue. CKOpOCTS Naccaxupa, HaXoQAUIErocs Bo BTOPOM
noe3fie, OTHOCHTENLHO ABMIAIOMErocd NepBoro noe3aa byner

pasHa 60 +75= 135 (xm/fy) = 135- % {m/c) = 37,5 (m/c). Torpa
IUIMHA NMEPBOTro noe3na oyner pasHa 37,5 - 4 = 150 (m).
Ne 64

Vikazarue. UckoMble YHCHA ROJDKHEL OKAHYHMBATRCA LIMD-
poit 0, T.e. n=7; 17 u 27, yAOBNETBOPAIOT YCIOBHIO.
Ne 65

Omgem: x = 3 wmn x = 6.
Ne 66

Pewerniue. 3aMeTHM, YTO TIPH PaspesalHu KAXIOT0 JIMCTa Ha
4 3acTH, YHCIO TUCTOB YBEIMYMBaeTca Ha 3. 3Ha4UuT, 1o0aBUTCA
28 — 10 = 18 (ncroB), Toraa paspesany 18 : 3 = 6 (mcros).
Ne 67

Peutenue. ONHOZHATHBIX YHCEN HCTIONMB30BAHO 9, IBY3HAYHBIX
notpebyerca 90 - 2 udp. IycTs B KHUTe X CTPAHMKLL, TOTHA CTpa-
Hun ¢ Tpems undpamu Oyaerx — (90 + 9) =x-99, a nudp Ha HEX
3(x — 99). Vimeem ypapHeHne 9+ 90 - 2 + 3 - (x - 99) = 1992,
oTKyAa Haxogum x = 700, T.e. B ciioape 700 crpanmi.

Ne 68

Pewenue. ITockoneky cpefHuit Bo3pacT Beel KOMaHNGI PABEH
24 ropa, TO CyMMa BO3PACTOB BCeX HIPOKOB paBHa 11+ 24 =264,
a Mmoclne yaajleHus OIHOTO U3 HIPOKOB, CPEHHI BO3PACT He
H3MeHmIIcA, Torga cyMma 10 urpoxos 6yaer 106 - 24 = 240. 3na-
YHUT, YIAIEHHOMY Urpoky Guuro 264 — 240 = 24 (rona).

Ne 69

Yxazanue. BoaMOXHBIA BapUaHT
noxa3zaH Ha pucyHke 31.

Puc. 31
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Ne 70
Pewenue.
1} 720 + 80 = 800 (r) — momy4eHO CMecH.
2) 80 : 800 = 0,1 = 10° — KoHUEHTpAAA CMECH.
Ne 71
Peiyenue, Jpa ckauka cobaku cocTaBnAOT 4 M; 3 ckayka JiH-
cHIIBI cocTanaT 3 M. ClienoBaTebHo, Koraa cobaka mpobera-
€T 4 M, pacCTOSHNE MeXKTy HMMA cokpamaercs Ha | M. Iepsosa-
YaNLHOE Ke PACCTOXHAE MexkAy HHMH B 30 pa3 Sonsine. 3nauwT,
cobaxa JOTOHMT XUCHLYY, KOTxa NpoOexuT 4 M - 30 = 120 M.
Ne 72
Pewenue. Tlycth nepBad 9acTb YHCNA X, TOLA BTOPasA YacTh
pasHa (15000 — x}.
CornacHo yCnoBHIO UMEEM YPaBHEHHE!
0,05x + 0,07 - (15000 — x) = 0,065 - 15000,
OTKyfa HaxomuM x = 3750 — I wacrs,
15000 — 3750 = 11250 — IT gacte.

Ne 73,

Omeem: 342457 + 342457 = 634914,
Ne 74.

Viazanue. [locraTouHO YCTAHOBUTE MOCAEIHION HHPPY Kax-
Ho¥ CTeneHM, a 3aTeM CIOXUTS: ...5% — okaHumBaeTca Ha 5;
...6%—Ha6, .. 7" —Ha9 Torma 5+ 6+ 9 =20, T.c. AaHHAR
CyMMa oKaH4YMBaeTCH HyIIEM. '

Ne 75.

Omeem: yepe3 6 aHe.

Ne 76

Vxazanue. Tlpou3sejieHne ABYX HATYPANBHBIX YHCEN, CYM-
Ma XOTOpHIX MeHbIe | 7, Gyaer Haubob1KM, eCH KaXKaoe H3
EHX PaBHO 8.
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Ne 77
Vrasanue.
(10-4+5)+(11-5)+(13-5)+(15-H+(17-5+5)=
=45+ 5{11+13+15)+90=330.
R 78
Omeem: 5.
N79
Pewerue. Het, He MOryT. JIns 3TOrO paccMOTPHM OCTATKH
OT JeJICHUA KOJIHYECTBA XaMeNeoHOB KaXAOH OKPACKH Ha 3.
T=3-24+1;, 12=3-4+0; 11=3-3+2,
3Ha9nT, B KAYANbHBIH MOMEHT YIIOpAOOYeHHAd TPoiika oc-
TaTkoB HMeeT BHA: (1; 0; 2).

IMocne I BeTpeys ABYX XaMellCOHOB PasHOH OKpacku (He
BaxHO Kako#), Tpoiika ocrarkos umeer BuA (0; 2; 1); nocne
II Berpeun — (2; 1; 0), nocne HI — (1; 0; 2) 1 T.a. Kax Bu-
oM, kombuHanms (0; 0; 0) (36 xameneoHoB OAHOTO 1BETA) HE
MOXET BCTPETUTHCH,

N: 80

Pewerue. B 1 xonoune 65110 Sonsimne «Omneneit», geM po I1,
3HAYHT, B Heli Ob110 He MeRblle ecTH «Oneneli». MoxHo y0e-
JMTHCA HenocpeACTBeHHOM IpoBepkoi, yTo B I konoHHe Morno
OmTHL TONBKO 7 «Omeneii», a mosToMY eme Obuna 21 mamuna
«ITopme». Bo Bropo# kxonouse 6un0 24 «Ilopuen.

Ne 81

Omeem: ua 25%.
Ne 82

Omesem: 25,
N 83

Vxaszanue. Her, Henw3a. Tak kak, oMeBHEHO, STONIpHA =17
(1 naxe nmpua = 16) noxyuuM cocTabaoe wacno; 172+ 17+ 17=
=17-19.
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Ne= B4

Pewenue. Tpu nenexnn Ha 100 MoxxeT NONMYYKTHCA B OCTATKE
TONBLKO OMHO K3 cnexylommx wacen: 0, 1,2, 3, ..., 99,

IToaromy cpean 101 uyncna nakipyTcsa A8a, KOTOpHIE PH Oe-
neHuu Ha 100 paloT paBnbie ocTaTKK. ClexoBaTensHo, HX pas3-
HOCTS neautcea Ha 100.

Ne 85
Omegem: npu n > 6.

N2 86

Pewenue. TIycTb r| — ocTaToK OT Nenenus n?ua 19, ar, —
OCTATOK OT AeicHnA 2" Ha 19. 3aMeTHM, uTo umcio n + 2
Oyner aenuThea Ha 19 Torma, koraa cyMMa ocraTkos Oyner pas-
Ha 19, CocTrannM Tabnuuy:

n 1 2 3 4 5

" 1 4 9 16 6

r, 2 4 8 16 13
rtr,] 3 8 7 | 32 19

Kak suaHO 13 Tabnummy, vy + 7, = 19 npun = 5.

Ne 87

Yxazanue. TlonenenbHUK. YeTadoBuTh, UTO Cy0O0TA MOXET
OLITE TONBKO 2, 9, 16, 23 u 30 yncna Mecana.
N 88

Vrxazanue. OaunM ciocobom. PeilieHie 3anauy CROOUTCA K
PeILEHHIO B HENBIX UHCAAX YpaBHeHHs 7x + 12y = 100.
N 89

Yikazanue. 3 v 6 unu 4 u 4. TlokazaTk, YTO ecNU NPIAMO-
YIONEHMK Pa30HTh Ha XBAAPATHL CO CTOPOHOMH, JUTHHA KOTOPOIA
paBaua 1, To gomkHO ObITH pOBHO 4 KBAApPATA, HE MMEIOLIAX
OOIINX TOYEK CO CrOPOHAMH NPAMOYTONBHUKA.
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3amevanue. 3anauy MOKHO PEIIHTh HHAYE: €CITA X — JVIH-
HA, y ~- [IHPHHA NPAMOYTONLHHKA, TO 2 (X + ¥) = Xy, OTKYAa
2y
xX= y—2 umMx=2+ y-2" Tak xak x, y€ N, TO HAXOANM
x=3y=6bnmmx=y=4.
Ne 90

Pewenue. cxomoe auciio nMeeT BHIO @ =700+10x+ y,
rhex*y.

Taxk kax 7xy kpatho 3,107 +x +y=3k.

Ho0<x+y<18, mm0<3k-7<18,7<3k =25,

2% <k< 3% ,oTkyma k =3,4,5,6,7, 8.
Mpuk=8,x+y=17.
Torpa x =9,y = 8 1 798 — nckomMoe uncio.

Ne 91

Vxazanue. 3anava He IMEET CMBICNA - BeIb 8 UCNOBEK pa-
DOUNX HEe MOTYT KOTIATh OTBEpPCTHE quaMeTpoM 1 M!

Ne 92
Pewenue. 4 napet + 8 nap + 1 napa = 13 map;
13 - 2 = 26 (y4aCTHHKOB).

Ne 93
Pewenue (cM. pue. 32).

Puc. 32
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Ne 94

Pewenue. X034iiKa 3a0THANA S-AHTPOBYIO nocyay. U3 nee
OHA Nepenia 3 1 8 3-IATPOBYIO NMOCYAY N 3aTeM 3TH 3 1 OHa
BHIIMNA B pakoBuHY. OcTaBinyecs B S-TMTPOBOM cocyie 2 1
BOJIEI OHA BBUIHJIA B 3-INTPOBEIH cocya. 3aTeM OHA CHOBA 3a-
[IOJHWNA S-THTPOBBIA COCYA BOAOH H M3 HEro nepeliuna 1 ns
3-nmaTpoByio nocyauny. B Goneuioi nocymye oCTAIOCHh POB-
HO 4 11,

Ne 95

Omeem; Beero OvU10 83 yUeHHKOB.
Ne 96

Omeem: 111eCTEPO.
e 97

Omeem: 1 +2+3=1-2-3,
Ne 98

Pewenue. Ecmu x — pebpo xy6a, To ero o6seM paBeH X2,
Ilpu ysernueHnn kaxaoro peGpa Ha 10%, ero mInHA cTAHET
x+0,1x =1,1x, a o6sem craner (1,1x)° = 1,331 x%. 3HauuT, 065eM
ky6a ysenmmuuTed #a 1,331:100 - 100 = 33,1 (%) .

Ne 99

1
Pewenue. 3a 1 neHbr KaMeHITUK BEITOMHHT 3 YyacTh BeeH pa-

2
GOTHI, 4 32 2 IHA OH BHITONHEAT 5 Beei macTH. YueHvKy Ha 2 AHA

1
ocracTea 3 acTh. Ha scio pabory yaermky notpebyerca 6 mueii.
Ne 100

3
Vxazanue. |x - 3[20, 3 - r-’?:3_| #0, T.e. x - 3] 1, oTxyma
HaxouM: x#2; x#3; x#4.
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Ne 101
Peruenue (cM. puc, 33).

3

Pnrc. 33

Ne 102
Pewenue (M. puc. 34).

Ne 103
Pewuenne (cM. puc. 35).

Pee *ee

*ee e ey

Puc, 35
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Ne 104

Pewenue, llomnuMance Ha 2 M 1o crBoay, Oenka cosepiaer
NYThL WIAHOH 2,5 M. 3Ha9HT, B306paBIINCE HA AEPEBO BHICOTOH
8 M, ona npoiaer myTh AmHOH 10 M.

Ne 105

Pewuenue (cM. puc. 36).
Y6pars 4 ciadxn, NOKa3aHHbIC TYRKTHPOM H OCTAHYTCH
4 paBHBIX TPEYTOIBHHKA.

Ne 106
Omsem (cM. puc. 37).

17 7 9

3 11 19

13 15 5
Pac. 37

Puc, 36
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N1
Pewenue: l-2005 = 1 ; 1—2006= 1 .
2006 2006 2007 2007 .,
H 1 S i 2005 <2006
© 2006 ~ 2007 * "2 2006 " 2007
W2
Omeem. TpaBUILHOH,
N3

Pewenue. UcxoMoe YUCoO JODKHO OHITH KPaTHEIM 3 M 5,
T.€. KpaTHBIM 15, KoTopoe 1 OyeT HAaNMEHBIIHM.

N4

0 l_'? OBt 17+417n N
meem. 3 nmii BHI l3+13n’me ne N.
Ne§

Omsem: 15.
Ne o6

Omsem: HOA — b, HOK — 35b.
N7

Pewenue. COTACHO YCNOBHIO ab—(a+b)= ba,
una 10a+ b—a—-b=10b + a, orkyna 4a = 5b.
ITonyueHHOE PABEHCTBO BO3MOXKHO JIHIIL NIpH ¢ = 5, npH
b =4, 1.e. HickoMoe yucIo 54,
N8

Omeem: 5.

N9
Omsem: 5000 p.
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N 10

Omeem: Her.
N1l

Omsem: 142857X 7 =999999,
Ne 12

Vixazanue, N = ab =104+ b — HCKOMOe IIBY3HAUHOE YHCTO.
Cornacuo ycnospio N=Tm+5=192+9u l0S N<99.

Tak kax m Hn — Lebie ReOTpULIATENbHbIE UHCNa, T0 1 £ n< 4;
Tm = 19n + 4, oTkyza HaXOOUM eOVMHCTBEHHOE guco N =47,

Ne13

Omeaem: 41 2,
Ne 14

Omsem: KAPJI = 9056, TAVCC = 10833.
Neis

Pewenue, 3anumem garHoe yuciao B suge 111111100 +
+ 22222220 + 1111111, 3ameuaem, uTo ono xpatuo 1111111,
T.€. [IPOCTHIM HE ABNFETCAL

Ne16
Yxazamue, PaccMoTpuM 2 crygas:
1) m = 2k — ueTHoE;
2) m =2k + 1 — He"eTHOE,
Ne17
Omegem: 142 kr.,
R 18

Yrazanue, VUecThb, YTO NAOIDANE NPAMOYTOJIEHHKA paBHa
TIOILNEAN KBaApaTa.

Ne 19

Peuienue. Tlocxonsky 157 — npocroe wncio, To 6o 157 ko-
1lIeK CHENH 10 OOHOK MblllIke, THO0 1 Kowka cbena 157 MBIeK.

137




E 1001 0NHMNWaAHaR W 3aHUMaTENbHaR 3ajia4k no uaTemaTuke |

Tax Kax KOWEK AOJDKHO OBITh MeHblIle Mbliltex, TO 6LIIa ofiHa
KOIIIKa.

N 20
Peienue. Ilycts B k1acce M manbuukoB H I xeBouex, Toraa

COTNACHO YCTIOBHKY 3a039H HMECEM !

3BM+35H .8
M+J 13
um 3,8-13M+3,5- 130=47M + 4711,
M8 13-47)=J(47-3,513),

oTKyna M = %ﬂ.
KomuecTso OeTell micasmMx XOHTPOILHYIO PABHO
5 13
A+ gA="3A tne %—uenoe YKCNO.

3aMeTHM, YTO CYNIECTBYET SIMHCTBEHHOE NeNnoe K = 2, Ta-
Koe, 9T0 20 < 13k < 30. 3xaunT, KOHTpONBHYIO paboTy mucamu
26 YUeHHKOB,

Ne 21

Peiuenue. Ilycts H — BricOTa CTEHEI, V' — CKOPOCTD IEPBO-
IO Nayxa, ¢, — BPEMS, 3aTPAUYEHHOE MTEPBLIM NAYKOM Ha NOABEM
¥ CITYCK.

H H 2H
3aMeTHM, 4TO ¢, = 7+? = 72 Bropoif mayk saTpaTun
Ha MOABEM H CITYCK BpeMA !, = E;--I—f—+--'lri—M
v w

Tak kak ¢, < t,, To nepbELi Nayk CmyCTHICA OLICTpEE.
Ne 22

Viazanue. Yucno aenurcd Ha 72, eciH OHO AejTTCS M HA 9,
n Ha 8. Yucio aenurcd Ha 8, ecitd Tpn nocneaHne nudpel npea-

CTARJIAIOT YHCO, KpaTHOE 8. VCNOBHIO 331391 YAOBIETEODAIOT
yHcna: 762408; 767448, 763488.
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Ne23
Omgem: ua 26,5%.

Ne 24

Viasanue. Ilycts 3asu sHec x p. Toraa noayumm ypaBHe-
Hue x + 2 (x — 1) =25, otkyna x =9, T.¢. 3aan srec 9 p., a Bonk
BHec 16 p.

Petuenue, HauMeHpIlee BY3HAYHOE UHCIO, SBISIONISECH
KBaZpaTOM, HaunHaeTca ¢ 16 = 42, Fimeem: 42, 52, 62, 72, 82, 92,
HeTpyn:o NPOBEPUTH, YTO SAHHCTBEHHOE YNCAO, Y/IOB-

JCTBOPAIOINESES YCIIOBHIO 3allavyH, ABIACTCA YHMCIIO 64, TAaK KakK
82=4%=64.

N 26

Oméem: HeT KOpHe#i n na—-l—' x= npu a:tl

' P e= sy ¥ 1 s 2

Ne 27

Pewenue. Ilycrs x — Amina rmoesaa, Toraa ckopocTth rnoesja

X

MHMO HEMOABHIKHOTO IAcCaXHpa 7 m/¢, a CKOPOCTD Toe3fia
MHMO IaThopMel GyneT x+378 Mic.

Cornacuo YCIOBHIO 3a0a4YH 3TH CKOPOCTH paBHH, T.C. HMC-

x x+378
€M YpaBHEeHH El = YR OTKyna Haxooum-x = 147,
CnenosaTesHo, AmuHa noe3ga 147 s,
Ne 28

Peuwienue. [lonycTiM oGpaTHOE, T.€. YYEHUXH cobpan pas-
HO€ KOJIH4ecTBO ap0y30B, TOrAa OHM coOpann Beero He Gonb-
me,weM0+1+2+ .., +15+16=136>100.

TTonyaunn NpOFUBOPEYNE C YCIOBHEM, UTC M JOKA3HIBAST
YTBEDHJICHNE 33534 )
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Ne 29

Peauenue, Tak xax 1002+ 1002=-1001+1001 = ... = ~1+1=0,
TO pacCMATpHBaeMas cyMMa Oyzner pasHa 1003 + 1004 = 2007,
Ne 30

Omesem: 100 cmaraeMeIx.

Ne 31

Petuernue. E=10a+b=a+b+c,o-rxyna9a=c, Torgaa=1,

c=9,b= 0_,5 (Bce 1Hpr ot § 10 9 BRIIOYATENHHO). 3HAUNT,
109 — HauMensllee TPEX3HAYHOE YNCIO, YOOBIETBOPAIONICS
YCIIOBHIO.
Ne 32
Pewenue, 3aMeTam, 4To
1313=1300+13=13-(100+ 1)=13-101.
1313 _13.101 13

Amnanormuno 1717=17- 101, Torna = — =
1717 17100 17°
1313 13

1717 17

Cnenopatenpuo, -~ =

Ne 33

Pewenue, Ecninm — uncantens npo6u, 1o (m - 1) — 3name-
HaTebL ApodH, Torga

m ( 1 ) m-1+1__ m
m+——=ml+—— j=m- =m- .
m-1 m-1 m-—1 m-—1

IIprpasas m moboe HaTYpANLHOE 3HAUCHNE KpoMe m = 1,
MOJTY4HM CKONBKO YTOAHO MOAOOGHLIX PaBeHCTB.
Re 34

Pewenue, Uncno genurcs Ha 12, ecliy 08O penuTed ¥ Ha 4,
H Ha 3. Tak kak cymma madp 7, 4, 6, 2 pasHa 19, To cymma aByx
HefoCTAONMX NHGP NOmKHA pasraThed 2, 5, 8, 11, 14 wm 17,
Kpome Toro, HCKOMOE YHCAO JOJDKHO ASMMTECS Ha 4, K TaK KaK
NMpeAnocnenyAa uAdgpa paBHa 2, To nocneayss mdpa Moxer
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6prTe 0, 4 wm 8. Toraa monyaus 10 gucem: 724620, 754620,
784620, 714624, 744624, 774624, 704628, 734628, 764628, 794628.
Haumenbimum 13 Hux dyger 704628, a Haubompimmm — 794628.

Ne 35

Omeem: x, ,=10,6.
e 36

Viazanue. 660 — 66 = 594 (py6.) — crana uena noproens.
Ne 37

Pewuenue. Cpasaum Zpody ¢ NOMOIIBLIC ZONONHEHHS. KaX-

noﬁmuuxnol:l—izl; 1—i=1-1_§ 1 1 6_1

55 66 17

1 1_1_1 6 5 4 3

Taxk kak 4> 5 >6> 7 TO 5>E>§>E'
Ne 38

Pewenue, 3aMeTHM, UTO CyMMa OBYX uHcel OyaeT 1eTHOH,
ecln OHH 00a 0AHAKOBOR 9eTHOCTN, T.e. 00a YeTHrIe Wy 002
HeueTHHe. CyMMa ABYX uMcen 6yneT He4eTHOM, ecliy OHH pa3-
HOM 9€THOCTH, T.¢. OAHO UX HHX YETHOE, & RPYroe — HEYETHOS,

IlycTh cymma OBYX JEOOBIX COCEAHNX YHCER HEYETHA, TOr-
Ha HedeTHBIC M UETHbIC UKcaa OyAyT 4epeaoBaThcA. 3HAYHT,
obiree KommuecTBO HX 6yaer yeTHHIM. Ho, o ycnoBuio Beero
2007 umucen — HEYETHO, T.€. Hallle HOTIYIIICHHE HEBEPHO, & 3TO

03HAa4aeT, 4TO HAMAYTCA 2 COCeIHHX YMCNa, CYMMa KOTOPBIX
YeTHA.

Ne 39
Yrazanue. (40-2): 2+ 2 =2] xr.
Ne 40
Peuwtenue;
1) 27 ~ § = 22 (Y4eHMKa)} OCEMAIOT KPYXKKH;
2) 22 - 19 = 3 (yueHnxa) NoCeIlAIOT JIMIE XHMHYECKHHA XpY-
HKOK;
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3) 6 — 3 = 3 (yueHHKa) mocemanoT 00a KpyXXKa.
HrTak, 3 yueHMKa (XUMMKA) YBHEKAKOTCT N MATEMATHKOH.

Ne 41

Pewenue. 3aMeTHM, YTO Ha IIOCTIEAHIO0 IGPY XAHHOTO THC-
y1a 6YRYT BNMATE IUIL NOCHeAHUE MAGPEL YACeH, YYaCTBYIO-
IIMX B 33MTHCH A3HHOTO Wicna. ClieoBaTelIbHO, HCKoMad -
pa Gyzer mocnenueiin apcne 1 - 23 -4- 5+ 62+ 72 = 1884,

3nauuT, nocnenHaq uudpa oyger 0 + 4 =4.

Ne 42
Omeem:-2<x<5,-25y=<3.
Ne 43
Pewenue. MN = 160 cTp.
1 GCIgmox
) o
e >|: % o v .l
M t t i N
I demn I demv M denv
Pue. 38

: 1
1) 160 i 40 (cTp.) — 3a ORKH JICHB.

2) 160-40= 120 (cTp.) — OcTanocL NpOYHTATE.

3) 65% =0,65; 120 - 0,65 = 78 (crp.) — 3a Il nens.

4) 120 — 78 = 42 (ctp.) — 3a I1I pmeHs.

Hrak, B I aeHe ygenux npourtan 40 crpanuu, eo 1 nens —
78 crpanuu u B I11 gens — 42 cTpaHULIEL
Ne 44

Omsem: 19 pas.

Ne 45

Vrazanue, 100x + 10+ y = 9{10x + ), mm 10x + 10=8y =
= y =5, Toraa x = 3. MckoMmoe mucno 35,

142



| Pasaen 1L Oreeru, ykasaHun, peweHHs 6 KNACC @
N 46

Vxasanue. -;-5=x+y, wm 10x + y = 2(x + y), oTKyRa

y=8x = x =1, y = 8. MickoMoe 1xcno 18,

Ne 47
Pewuerie, 50 owfn > 59 ru/s
> : —f
» T00 xn ’I r—?
Puc. 39
S=1231 xm.

1) 700 : 50 = 14 (4) — men I noe3a go BCTpeun.

2) 1231 - 700 = 531 (kM) — npomen 1T noesa Ao BCTPEYH.
3) 531 : 59 = 9 (4) —- wen I noe3n o BeTPeuH.,
4)14-9=5(u).

CriepopatensHo, Il nmoean seunen Ha2 5 9 moaxe 1.

Ne 48

Yxazanue. 3 : 5= 60 : x, orkyna x = 100, T.e. Macca 3010Ta B
case 100 T,
Ne 49

Omeem: x, = 0, x, = 12,4,
Ne 50

Pewenue. ITycTh BO Beex Kiaccax Be MeHee 35 yUCHMKOB,
TorAa B wKoJEe Oyzer He meHee 35 - 29 = 1015 yueHuKOB, uTO

NMPOTHBOPEYHT YCIOBHIO 330a9H. A 3TO 03HAYAET, UTC B IKOJIE
HafigeTcs KIIACC, B KOTOPOM MEHEe, 4eM 335 YYeHHKOB,

R 51

Pewuenue. ¥ Oonsuioro xkybuka nnomans oaHoW rpaHd
paBHa 6 - 6 = 36, a y MANICHBKOTO KyOMKa pasHa 3 - 3 = 9,
T.e. Kaxnaaf rpans Gonsinoro KyOHka B 4 paz Gonpuwie rpasu

MAaJICHBKOTO, 3 3HATNT, M KPacku NoHagoouTcs B 4 pasa Gos-
we, T.e.3:4=12r,
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Pewenue. Ecnn Ob1 B Kaxn0ii KoHIOLIBE OLLTO IO YETHOMY
YHCIy J0IUaaeH, To o0masa BX cymMmMma GbLIa Hbl YETHLIM YHC-
JIOM, & He 79.

Ne 53

Pewenue. Ilycrs K — KpacHbie KyOuKH, Y — uepHble, 5 —
Genrle, Toraa noJuy4unM 5 crocoboB pasMenleHUs KyOHKOB;
B suMke A MoryT 6bITh Kybnku: KK, Kb, K4, Ub, 4.

Ne 54

4 y_ 5 _
Vrasanue. ATE x 345
4 1 -5
IT =lLx=9, TS
pH y Xx =9, nonyuuM AT

YHecTh, 4TO X M Y MOTYT OBITH OTPHIATENLHBIMY, HANPH-

Mep, npu y = -2, x = ~72, Torna i—_—z-l-l—i UT.O
p! p y y > _72 6 3 8 18! b

Ne 55

Pewuenue.

1. 3aMennM qaHHEIe YHCITA OOPATHEIMH:
3.3.41
174797 1°

2. CocTaBHM OTHOLIEHUE NOXYISHHEIX SHCEN:
3541
147971

3. 3aMeHHM OTHOIIEHUS NENMBIMH YHCTAMHE, I Yere YMHO-
UM KaXOEI WieH OTHOIICHMA Ha HauMeHbuHi of1mit 3Ha-
MeHaTens 36;

5.4,1_108 45 16 36
1°'47°9°1 36 36 36 36

4. YMHOXHM KaXOBIi WieH OTHOIIEHNA Ha Ko3(pdunueHT
IIPOTIO pUMOHANBHOCTH H HAMJIEM €ro 3HAYCHHUE:
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| Paaner II. DreeTu, yKazaHus, pewenmnn 6 KNACC ‘@

108k + 45k + 16k + 36k = 1025, otkyna k = 5,
5. HaligeMm UcCkOMEIE YHCHA;
108k = 540; 45k = 225; 16k = 80; 36k = 180.

6. Ilposepka;

540 + 225 + 80 + 180 = 1025

540:225:80: 180 =108 :45: 16 36 (coxpaTinu Ha 5).
MTak, HckoMble urcia: 540; 225; 80; 180.

Ne 56

Pewenue. YTycth x — HckoMoe 9ncno, Toraa éx = @, n, Tak
KaK @ KpaTHO 6, TO H caMo 4HCHO @ KpaTHO 6, T.e. a = 6b.
Ho toraa x = 365°. Tak Kak MCKOMOE UHMCIO TPEX3HAYHOE,
TO BO3MOXHOE 3HaueHHe b =2, Tornax=36-8=288ub =3,
x=36-27=972.

Hrak, ncxomere uncna 288 1 972.

Ne 57

Pewenue. Ecin pazpenuts gucno 777...77 Ha 19 «yronkom»,
TO 3aMETHM, 4To I HylleBO#H OCTATOK HOCTHIACTCK JUIA UMCIIA,
cocroamero u3 18 cemepok, a 8 nanpHeiimeM ocTaTkH OYAyT
MOBTOPATHECA. 3HATHT, uHcRo 777...77 kpatro 19, ecnu 9ncno
ero nudp kpaTro 18.

Ne 58

¥xazanue. BoinucaTts Bee Tpex3HauHble Yicla, KpaTHbie 19,
3aTeM CpexH HUX BHIOpATh 3 uMcna ¢ pamIMYHEIME uHdpaMHu,
ZIONHCAB B KAYECTBE noclenHei uudpsr uncio ( Tak, 4ToOH 04HO
K3 TIOIYUCHHEIX uHcell ObUI0 HanbONBIIHM, & ZpYroe — Hau-
MensmuM. Toraa 9128364750 — raubonsiee, 2473615890 —
HaHMEeHbILee,

Ne 59

Viazanue. & - 3a=(a- a-2a.

(a - 1)a — npon3BecHHE EBYX NENBIX NOCIEAOBATENBHBIX
LeIBIX THCEI, KpaTHOE 2, TaK KaK OIHO U3 HUX Y¢THOE, 4 ApY-
roe — HEYETHOE; 2g — KPAaTHO 2 npH moOGoM NeloM 4.
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N 60 ) ®
Pewenue (cM. prc. 40), W

L.J—- Pnrc. 40
N 61

Yxazanue. Yaects, uto uncnutens I apo6u B 30 pas Gomuuie
gucnures I apobu, Torna
x+3=10,1-30,

oTKYyHa x=303-3=300.
Ne 62
a b
Pewuenue,
x 2 4
Jy 6
Pne. 41

IMnoiaas npAaMoyronbHuKa paeHa S = (g + b)(x + y).
3ameTruM, yTtoax =2,ay =6, bx =4.
Kpome roro, x(a + b)=6na(x +y)=8.
ITepeMHOXas% ABa NOCIEIHHX PABCHCTRA, IIONYYHM:
axiat+ x+1y)=6-8, mm 2 - (a + bx +y) =48,
OTKyHa (@+b) (x +) = § =24 (cM?).
Ne 63

Pewuenue. 3aMeTHM, UTO UHCIO TEM MEHBIIIE, €M MEHBIIIE
dpH B cTapiiux paspsgax. [Tockonbky MakcHManbHOE KO-
JHYECTBO AEBATOK Gyxer 11, To noMecTHM KX B MAAAIOKE pas3-
PAAEL, & 4O 1, KOTOpOE OCTANIOCE — B CTapllnii paspaa. Tor-
Jia MckoMoe uucno 6ynet umeTh BUR 199...9, roe unudpa 9 3anu-
ceiBaercs 11 pa3.
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| Pazgen II. Oreer, yHaianua, pewenns 6 KNACC @

Ne 64

Viasanue. 3ana9a CBOMUTCA K YPABHCHUIO
1x+lx+lx+3=x
2 4 7 ’
OTKyHa HaxoanmM x = 28. 3uauur, mkony [Tudaropa nocemaror
28 yenosek.

N 65

Pewenuve. Ecnn nansas qpo0s COKpaTHMa, TO COKpaTHMA H
8n+5 1+ 2n+1 6n+4 1

- =3
onid  Gnta 2 HAWTLHIPODE 5 o =3 T

, 4TO HEBEPHO.

apoos

I
Ho Torpa coxpaTtima H apobs
Aa Coxp POOE S+
Ne 66
Vxazanue. Ecm ab — pasysHadyHOe 4YHENO, TO, COTJIACHO

YCIOBHIO, HMEEM: ab—ab= 4{a+b),nmna(6-b)=13b, oTkyna
Bbb L Takkak 154<9;0<b<9, Tob=3wm b =4, Toroa

a=

a=3u a= 6. MMeem 2 uncna 33 n 64, ynoBIeTBOpSIONIHe
YCIIOBHIO,

Ne 67

Pewenue. TIycte ab=10g+b — nsysnaunoe 4ucio, roe

a — 1Hppa AecATKOB, b — equan, CoriiacHo yCIIOBHIO
100 +b=a?+b}
10a-a?=0-b;
a(l0—-a)= (b~ 1)b(b + 1).

B npagoii 7acTH IOJyUEHHOI'0 paBCHCTBa — NPOH3BEACHNE
Tpex NOCNeA0BATENBHBIX HENBIX MTONOKATEIBHBIX THCEI. DT0-
MY PaBEHCTBY YAOBIICTBOPAIOT 2 IIapht IHCEIL:

Da=4;24=2-3-4; b= 3, Torna uckoMoe THcHo 43,

2Ya=6;24=2"-3-4; b= 3, monyaum gucio 63.

HaiineHnsre yrucna yAOBIETBOPRIOT YCIOBHIO 33144, TAK KaK
43=42+ 3 y63=6243%
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Ne 68
Pewenue. CornacHo ycnoeuio xyz=19(x+y+z), nuu

100x + 10y + z = 19(x + y + z), oTKYHA X = y+22, TOTRA NPH

¥y =91 z =9 nomyuum x = 3, 3HaunT, 399 — Haubonbliece
JHCNO, YAOBACTBOPAIOLICE YCIOBHIO 3a1a4H.

Ne 69
Peuenue. ITpumeM 06beM Bacceiina 3a yCIIOBHYIO eAMHHLLY.

1
1)} 3a 14 Gacceiin Hanonustercst [ TpyOoii Ha 1:5 = — yacTs.

5
1
2) 3a g bacceitn onopoxuaerca 1l tpyboii na 1:6 = g 1acTh.
1 1 1
3) 3a 1 4 Hacceitn HantoMHAeTCH HA 576" 30 1acTh.
4) 1: 31—0 =30(4) Gy,uei- HAIIOJIHEH Bech facceitH.
Ne 70
Omsgem: £1=40°£2=30° £L3=20°
71

VYrazanue. 3aadeune npobn pasxo 24,
Torpa 24 - 100 : 4,8 = 560 — pcxoMoe uucno.
Ne 72
Pewenue. TIyCTh ICKOMBIC YHCTA X |, X,, X3 H X4, TOLZ2 NOJTY-
HM: X 1 X, =2:3,%,:%;,=3: 5, xy: x, = 516, oTKYA2
X;iXyiX3:X,=2:3:5:6.
CneposaTe/nsHo, yucno 125 comepxur2+3+5+6=16
125-2 .5 _125.3 7

panﬂmqacreﬁ,omynaxl=T—15§, %= e =23E'
125.5 1 7
=220 39k =462
I TIRS TA ™
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Ne73

Viazanue. TTo yenosuio 10a + b~ ab =52,
Wik a(10-b) = b(b-1),rme 1<a<9, rorna be (3; 6).

Ecm b =4, 10 a=2;ecu b = 5, T0 a = 4. TTonyunm mBa
gucna: 24 u 45.

Ne74

Omaem: Ha i 4uCcna; B l1 a
; B ; 3pas.

Ne75

Ta a+b a
Vxazanue. 3 :T , OTKYIa — =

b
N 76
Omsem: 15.
Ne 77
Omeem: ypeiauTCA B 3 pasa.
Ne 78
Pewenue. HOK (16; 72) = 144; HOZI (16; 72) =8,
toraa 144 - 100 : 8 = 1800%.
Ne 79

Pewenue. Tlockonbky X = a — 3 — 4y, TO 3a0aHHOE BRIpaxe-
HHE IPUMET BHE;
ala-3-4)+3a-3-4y)+day+ 12+ 9=
=a?-3a-4day+3a-9-12y +4ay + 12y + 9 =2,
Nz 80
Pewuenue. abba=1000a+10056+10b+a=
=1001a+110b =11(91a +105) — penutes Ha 11.

Ne 81

Vxazanue. Bridecty oBmMe MHOXHTENH 3a ckoOkH. Torga
TIONYYHM:

T(m=3n-m*(1+3n—m)==Tm*(m-3n-1)<0.

(- M
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m 1001 onuMNMAdHas W 3aHUMETENLHAR 3agaun no MaTeMaTuxe |

Ne g2
Pewenue. [TockonbKy x2—-x =1,
Tox?—3x3 +4x2-4x+ 3=
=xHx2 -2 -x(x2-2x) + (2~ 2x) + 3 =
=x2-1-x-14+2-1+3=(x2-x)+5=1+5=6.
Neg3
Ykazanue. BoinecTn 3a ckoGxw oOmmit MuoxwMTENS 3, 4, TOr-

7
Ja TIOYYHM: ﬁ 3,4-10=7-2=14.

Ne 84
Omeem. x, =0, x,=-1.
Ne 85
Pewenue. Tak kax cymma A + A + A IMeeT B YNCIIE SXHHNIL

gpcno A, To mabo A =0, nubo 4 = 5.
Himeem 2 cnyuasn:

1.A=0,TormaH=3,K= 1,.I“= 7 H CTIPABSANTHBO PABEHCTRO
3-H+2=10+Y¥.

Scno,aro I< H<5. HoH#3, urase V=K=1; H# 4, unaue
H=V=4,H+5 unage V=="7, 3wauut Az 0.

2.A=5,tornanvm H=1,nmu H=8§,

Ho H#1, tak kak H23K. 3vauur, H = 8 u, npH 3ToM,
K =2,I' =7 u cipaBe/[UIMBO paBeHCTBO:

3-H+2=10+VY;3<sH<5.

Ha H+4,uaaue H =V =4; F # 5, tak Kax A = 5, 3uaqur,

H=3,a¥=1, rorna nony4iumM:
28375+ 28375 + 28375 = 85125.

Ne 86

Vrazanue. Vep. = =48 (xm/9).

2
1,1
h "
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Ne 87
Viazanue. PaccMorpum 2 cnywan: 1) x20, 2) x < (.
Torpa x; =-2,25; x,=4,5

Ne 88
Omesem: 5.

Ne 89

Omeem. Ha I nonke 6eino 13 kuur, Ha 11 — 23 xuury, Ha
IIT — 16 xXHHr.

Ne 90

Yxazanue, 99 + 999x = 99999, oTkyna HaxoanM x = 100,
T.e. Hy*Ho npubasuTs 100 pa3s.
N9l

Peiuenue.

IIycms a+b=85. )

3aMeTHM, YTO YHCTIA & H b HOIDKHEI COOEpXKaTh ACITHTENH
HOK;102=2-3-17. I3 ycnosus (1)} =, 4TO OAHO M3 YHCEN
YEeTHOE, Apyroe — HeveTHoe. IlosToMy, AenuTens 2 AOIKEH
TIpHHAUIEKATE OgHOMY M3 uncen. Yncno 85 He aenntea Ha 3,
3HAYMT, Ha 3 IS TCA TONBKO OFHO caaraeMoe. JInsa u b Tons-
K0 17 — oOLIRit DeTHTENE.

Takkax e+ b=85,T0a=2-17=34,b=3-17 =51,
Ne 92

Pewuenue. ITpocTre yucna Gonpie 2 MOIyT OKaKINBATHCA
mndpoti 1, 3, 7u 9. Torma ab-ch=250b. ITOMY paBeHCTRY
NOAXOFMT ML IHdpa 1. Flpukunxa naet npocreie uncna 41 1
61, Tak xax 41 - 61 =2501.

Ne 03

Yxazanue. Pa3zrocTb MeXOy TpeX3HAYHBIM YHCIOM H €ro 06-
pailleHHEIM (T.e. 3alIMCAKHEIM TeMH ke LiMppaMu, Ho B o0paT-
HOM NOpAAKe), ACTUTCA 4 Ha 9 1 Ha 99.

Torna 987 — 789 = 198 penuTca Ha 9 u 99.
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M 94

Yxazanue, [IpRMEHITD IIPH3HAKY AenUMOCTH Ha 51 9. Tor-
7a 9876543210 — nexoMoe wHCIO.

Ne 95
Omeem: 111111,
Ne 96

Pewenue. Tlockonsxy cnor JTET ecTh BO BeeX cIoBax, 060-
3HaYHM ero Oykpoi A. Tak kak cymma JBYX OOHHKAKOBBIX 4e-
TRIPEX3HAYHBIX YHCEN PABHA NATH3HAYHOMY YHCNY, TO [T =1,
Toraa Noxy4UM paBeHCTBO:

(10- 4+ 0)-2=10000+1000- O + A4,
MITH 19- 4 -998 - O = 10000,
rae A — Tpex3HadHOe IHCIIO,
O — npunuMaeT 3HageHn 0, 1, ... 9.

Jlerko noxa3ats (HanpuMep, nepeGopom), uto O =7, 4 = 894,

torna 8947 + 8947 = 17894.

Ne 97 .
87
Omsem. -1_3-563
Ne g8

Vrasanue. UYnucno 28 =1 + 2 + 4 + 7 + 14. Taxue uyncna
Ha3HIBAIOTCA COBCPIUEHHEIMH. OHK MOTYT OHITE HaHJEHLI NO
dopmyne P =271 - (27 - 1), rae p — npocroe 9HCIO.

Ne 99

Pewenue, Korna no pagio nepeaaean To9Ho 12 v, to Ma-
[IHHE! YaChl TTOXA3KIBAIH Ha 10 MUH. MeHBITIE, T.€. 11 4 50 MHH.
Ocrasanock exxe 10 Mpn, Ho B Teyenye stix 10 muH gackl Mawg

OTCT2HYT eme Ha 20 cex. 3HayuT, 12 yacos Ha MatuHbIX yacax
Oyner uepes 10 MuH K 20 cek.

Ne 100

Pewenue. Ilycts 66110 x ckameek. Ha xaxanoit ckamedike cu-
Oeno y MaJIbYUKOB K OfHa AeBouka. Toraa x = y + 1; cnexosa-
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| Paapen II. OTBeTH, YK33AHWA, PEIEHNA 6 MML@

TenkHo 660 x (¥ + 1) = x? yesmopek. ITockonbky 82 < 70 < x2 <
<90 < 102, T0 x = 9 u y = §. 3uauwT, 6pui0 81 WKONLHUKOB,
KOTOpBI¢ CUEIH Ha 9 ckaMelixax.

N 101

Re 102

Viazanue. UmeHne crieflyeT pasaenyuTs MEXOY CBINOM, XKe-
HOHl H [OYEPBIO NPONOPUHOHANEHO ymenaM 4 : 2 ¢ 1.
N 103

Omeem: 3 xyponarks, 5 ronybeii, 22 BopobOb4.
Ne 104

Pewuenue. [1popomiim CTOpOHD! YIT1a A; IPH 3TOM KBapaT
FNME pasobbercd Ha 4 paBHBIX YeTRIPeXyTONLHEKA. 3HAYHT,

1
nnowans obireit yactu papHa z nnonianu keagpata FNME.

Pe3synnTaT He 3aBHCHT OT TOTO OTHOILUECHHSA, B KOTOPOM A B ne-
mat FN, OH He 3aBHCHT TaKKe B OT pa3sMepOB KBAOPaTa; HY KHO
TOABKO, 9100 AB = MFI2,

E__ F B
LY
LY
LY
‘A
M N <
D
Puc. 42

153



E 1001 onumMnuagHas # 3aHMMATEISHAR Jafiayd NO MaTemaTuxe |

N 105

Pewenue. Bocnonssyemcs gopMynoii l=_l__+ !

n+l a(n+1)’
KOTOpYIO GyZieM TIPHMEHATS CTOABKO Pa3, IOKA BCE WICHB HC-
KOMO# CYMMBI He CTAHYT pa3sIHYHBIMHE:

IO SR I Y 8 SR 3 Y (LR I
5555 516 3)16 30
1.1.1. 1,11 1

D e e D R Tl et e
5 6 30 7 42 31 930




e 7 KNIACC

Ne1

Pewenue. Tak xax xy - x -y ~4 =0, o (x - 1)}(y - 1) = 5.
TMockonmexy 5=5-1=1-5=(-5) (-1) = (1) - (-5), To noxy-
YHM HETEIPE CHCTEMEL MKHeHHBIX YpaBHEHUI:

D fx-1=5, 2) (x-k=],
{J’“l=l, {y-1=5,

3 [x-1=-5, 4) [x~1=-),
{y-l=—l, {y—l=-5-

OT1xyna HaxoguM yethIpe napsi (6; 2), (2; 6), (-4; 0), (0; —4).
N2

Peweriue. Bcero GBUIO CRITPAHO 72—6 =21 maraeii. Ecnu Ont

OHH BCE 3aKOHYWICE No0eaoi ool M3 KoMaHI, TO CyMMa 01-
KOB, HaOpaHHBIX BceMl KoMaHnaMu, 6puta Ot paBHa 21 - 3 = 63.
Ho u3 yonosusa 3aga4yy cnegyer, 4To oOmas cymMma HaGpaH-
HBIX 09K0B pasHa 58. ITocKOABKY NPH KAXAOH HHYLE BCETO KO-
MAaHj1aM NPHCYXJATCA IO OFHOMY 04YKY, TO M3 TPEX OUKOB IIpH
HH4Le TepaeTca ogHo. Ho Boero moTepaHHEIX OYKOB B TYPHUpE
Oynmer 63 — 58 = 5. 3naumT, 5 MaTuel 3aKOHIMIICH BHHYKIO.

N3
Omeem: (x2+ x + Y(x2 - x + 1)(x* - x2 + 1).
N4
1 1 1

Vxazanue. =—— .
nn+l) n n+l
Torpa cymmMa paesHa 1— _1__2006
P 2007 2007

5

Pewenue. ITycts OHIO X raloK H y MaNOK, TOrAa, COTIACHO
yCnosuio 3axaun uMeeM 5y + 1=xu b6 (y—-1)=x.
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CrnenosartensHo, 5y + 1 = 6y — 6, oTKyna y = 7, 3HAyuT,
x=5-7+1=236, 1.e. 6ru10 36 rayIoK ¥ 7 HANOK.

N6

Pewenue. Henbsa. IlepBoRavaiibio BKIIOYEHO YETHOE THC-
TI0 mepekiogaTeneit (B rounocru 0), 3a oiHy OnepaIuio KONH-
4YeCTBO BKJIIOYEHHBIX NIepeKiogaTeneii H3MEHIACTCA Ka 9ETHOS
uucno. CnegoBaTenbHo, 32 moboe YHCAO onepauuil MOMXHO
H3MEHHTB, KOJMYECTBO BKIIOYEHHBIX NepeirodaTenei TN Ha
YeTHOE YKCHO, a 2007 — HeueTHoeE.

N7

Pewenue. He cymiecTBYIOT, TaK KaK el NPOu3Be/ieHue He-
CKOJNIBKMX HATYPaIbHbIX YHCEN HeYeTHO, TO BCe 3TH KCIa He-
4eTHBI, 3 CYMMa YeThIpeX HeUETHBIX YHCeJI YeTHA.

Pewerue. Het, JTonycTEM, 9TO Kax OBl H3 YUCHHKOB IONY-
YHJT HEYETHOE XOIMYECTRO 3AMMCOK. TakK KaK BCEro yu4eHHKOB
27 — HE49eTHO, TO BCEMH YHEHHKAMH BMECTE ITONMYIEHO Heder-
HOE YHCNO 3AMKCOK (CyMMa HEYETHOTQ YMCIA HEYeTHRIX uM-
cen — HedetHa). C JpyToi cTopoHbl, KOMHYECTBO NMOITY4eHHBIX
3aNMCOK PaBHO KONHYECTBY HaNMCaHHBIX, T.e. 27 - 2= 54. Ho
54 ——veTHoe aHcno. [IpoTHBOpeune.

N9
Omeem: 100.
Ne 10

Viazanue. ab+ba=n*, wm 11(a + b) = n%, oTKyRa Haxo-
nuM 4 mapsl: (9; 2), (8; 3), (7; 4), (6; 5). KM oTsegaroT 8 uucen:
02; 29; 83; 38; 74; 47, 65, 56,

Ne i1
Omeem: 87130 + 8213 =95343.
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N12

Vikazanue. Tlycte -}7=x, %=y,rorna

1 i 6 8

5_=5+x| 4"‘"'=4+ s 1—= - 59"‘"'=10_ -

7 g 4ty Ig=2-x. 95 yl ,

B pesynbraTe ynpomenu#f nonyunM 7y, 1.e. 7 T = ITE

Ne 13

Pewerue. OMeBUIHO, YTO BCErO TPeX3Ha4YHBIX yHcen 900,
Pa3o0ObeM MX HAa ceMEpKM NOCHEX0OBATEABHBIX YHCEN BHOA
(100, 101, ..., 106), (107, 108, ..., 113), (114, 115, ...,120), ...
(996, 997, 998, 999). Hamee 3aMeTHM, UTC B KaKIOM H3 3THX
CEMEPOX HMEESTCS JIMINE OOHO, 8 HMEHHO, TISPBOE YHCHO, KOTO-
poe IpH JIeIeHHH Ha 7 fjaeT B ocTaTKe 2, TAX Kak 100 =7+ 14+ 2,
107=7-15+2,114=7-16+2,...,99%=7-142+ 2 Ho
TIOCTIeOHAS CEMEPKA ABAACTCA HEIOJHOo#H, [MOITOMY YHCHO HC-
KOMBIX YHCEN, YAOBNETBOPIIOLIMX YCIOBHMIO 3a5a4H, Gyner pas-
Ho; 900 = 128 - 7 + 4, 1.e. Bcero 128 Tpex3HaYHBIX YHCEN,

Ne 14

Pewenue. Onpenemam nocneaiow uugpy 742, s vero pos-
BejieM 7 MOCNEIOBATENBHO B CTENEHD U Gy[eM HAXONWTH TOMB-
KO TIOCTIEAHION0 LUppy CTETeHU:

=7,  7=..[9], P=..03]

=01, P=..17), 7%=..09] rrxa
U soobme, 743 = . [3].

Iudpy B npamoyronsHuke 6yleM CHITATE IOCASTHION IHU]-
PY CTEIIeHH.

Hrak, 7' oxanuusaerca nudpoit 3.

AnanoruuHo Haxoamm, uto (71%)1? oxanunsaerca wndpoit
7, (7P — undpoii 3. Taxkum 06pa3oM, HEHETHOE THCIO
BO3BEACHMIL B CTENEHb OKaHuUMBaeTcs IUdpoit 3, a yeTHoE —
uudpoii 7, a Tak Kak 2007 — HEYETHOE YKCNIO, TO HCKOMOE YUC-
To oxaHYMBaeTca uudpoii 3.
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g 1001 ONMMNHAAHAA W IAHKMATENEHAR 33AauM No MaTemaTuie |

Re 15
Omeem.: ExaacTBeHHOE yHCTO 169,
Ne 16

Vxazanue. UcTionb3oBaTh HEPABEHCTBA TPEYroNbHAKA. JIMH-
Ha TpeTheil CTOpoHbI 14 cM.

Ne 17

Pewernue. Iycts B xBanpare ABCD
LMDN =/ZNDC =0. (DN — 6uc-
cektpuca LZMDC), AM=x,CN=y,
DM = z, Ham Hano pokasarsk, 4To
z=x+ty.

Ha nponomxenun cropoust BC
otjioxuM oTpesok CF = x u coegu-
HUM TodkH F H D. 3ametnM, uro
A ADM = A DCF(no isyM xatetam)., 4|
H3 paBeHCcTBa 3THX TPEYronbHHKOB * M
cnenyer, uto ZADM = ZFDC=B u Pre. 43
DM =DF =z Torna LADN =ZFDN =p+a.

Tak xax ZCDN =¢, 10 B+0=90°-0=ZCND. Brixo-
aut, uto LFDN = ZFND, T.e. A FDN — papHoOepeHHbIiH (10
Ipu3HaKy paBHObBenpenHoro Tpeyronshuka). 3uauur, DF = FN,
M z = x + p, uT0 ¥ Tpebopanock A0Ka3aTh.

Ne 18

Yuxazanue. Ilycte x, y, 4, v — XONHYECTBO ACHET COOTBET-
creenHo I, 11, IIT u IV 6paThes. Torma monyunum CHCTEMY ypas-
HeHH:

x+y+u+v=32000,
x‘-|-7=y—’?=7u=-;.
Perrad MMoIy4eHHYIO CHCTEMY 3aMeHOR X + y =y -7 =Tu=

= £, HaxoauM x = 3493; y = 3507; u = 500; v = 24500,

=X
7
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| Paspen II. Orsernt, YyHa3aHWA, PEWEHUA 7 KNACC @
Ne19

Omeem: J52.
Ne 20

Omeem: TIAPK = 1790.
Ne21

Omsem: (32 + 2x)t + (x2 - 2x)% + (x2 - 4)%,
Ne 22

Pewenue:

100 Memmei 3a 100 et — 200 Kr Kpymnsr;
100 mzamedt 3a 10 aneit — 20 xr kpymnsr;
10 Mpneii 3a 10 gHel — 2 XTI KpynsL

N 23
Pewere,

BEx+ 1= +x7+x) -7+ x5+ 25+
+(F x-S+ DT Fx+ D)=
=xfx2+x+1)-x02 +x+ 1)+ 3 (x2+x+ 1)~
-2+ x+ D+ +x+ )=
= (x6— x5+ 3 x2+ 1)(x2 + x + 1).

Ne 24
Omsgem: 100°; 30°.
Nas
Pewenue. 222 =24 =16=>222>222;
22 =24 2% 216.218 507
22 22°.913 25122 5222 | Tax xax 222 = 484.
Hrax, 22> 222> 2%,
Ne® 26
Omeaem. 3°,
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Ne 27
- Omgem: 45 u 90,

Ne 28
Yxazanue. 3anucaTh ypaBHeHHe B B

(@a-3)a+ 3)x = (Ta+ Da-3).
Torga npua=3,xek,;
IIpHU @ = -3, KopHeit HeT;

_ Ta+1
Ha#tl, x= .
P a+3
Ne 29
Omsem:ipaa=1.
Ne 30
Vrazanue. 3aMenoit ! =a, 1 = b ucxoanad cuc-
x-2y Ix+2y
TeMa IIPEMET BHX

8a+20b=3,
12a-40b=1.

Itanee, ypaBHuBas kKoXpPHIUHEHTE PK b pelIacM CHCTEMY
1 1
CloXeHHeM, OTKYNA HaxoAuM a =z, b= E,a 3aTeM, YIUTHI-

Baf 3aMeHy, HaxomMM x = 6, y = 2,
¥y ?
Ne 31

Vxazanue. I'padux cocTOUT
H3 OBYX MpsMeIX: x = -3,y =2 *=3}F -
(cMm. pHc. 44). -3 -2 q[“ I x

1

Pac. 44
Ne 32

Vixaaariue.

Hycts x — I cnaraemoe, y — Il cnaraemoe. Torna mMeem
CHCTEMY YPaBHCHUI:
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| Paanen II. Ovberw, ykazanus, pewenus 7 KRACC @

1.1
7 9
x+y=128,
OTKYRa Haxomum x = 56, y = 72. CnepoBaTensHo, 128 = 56 + 72,
Ne 33
Omeem: x; = £2,5.
Ne 34

Pewenue. Tax kaxk A BCD — tpaneums, o AD||BC. Torpa
LCAD= /4 CB— xak BHYTPCHHME HAKPECT JIGKAILNE NIPU
napannentHuiX npaMux AD v BC u cexymeit AC, Ho AC —
6uccexrpuca LA, r.e. LCAD=/BAC. Buxoagur, 4uto
LCAD =LACB=£BAC, 3naunt, AABC —— papHobegpen-
HBIiA (110 1Ip3HaKy paBHOGEXPEHHOro TPEYroNbHHKA).

Ne 35

Pewenue, Ha pucyHke n3obpaxen rpadux nuHeliROR GyHK-
mnu y = kx + b. I3 prcynka BugHo, ytonpu x =0,y =4, T.e.
b=4.Kpomeroro,npux=1,y=1,Tornal =%-1 +4, oTkyza
k = -3. 3uaunT, MMHeiHaa QYHKIHA HMeeT BHO y = —3x + 4.

Ne 36

Pewenue. 3avetuM, uron® + 1Tn=(m> -n) + 18n =

=(m-1n(n+1)+18n.

(n - )n(n + 1) — npou3BeneHue TPEX NOCISOOBATEIBHEIX
HaTypanBHBIX HHCEJI, KOTOPOE BEJIHTCA Ha 6, N3 KOTOPHIX XOTA
OBl OHO 9ETHO, & 3HAUT, JEANTCA Ha 2 B eCTh OJTHO, KOTOpOe
nenutcs Ha 3. CenobaTenbHo, #° + 170 BeAHTCS Ha 6 IPH MI0-
60M HATYPATLHOM B,

Ne 37

Pewenue. x2+ xy + y? = (xz +2x-%y+%x2]+%y2 =

2
4 3 5
=l x+=y| +=y" >0
(x 2y] rid

6 3ax 825 161



E 1001 0/MMNManHas W 3aHMMaTenban 3agaun no Mavemaruue |
Ne 38

¥Yrazanue. Buauane cokpaTuTs xpobu. Toraa momyumm:
(6+5X6-5=11-1=11,

Ne 39
Omaem: Ha 95%.
Ne 40

Yxazanue. TTycts x — nmdpa RecaTK0B, y— I pa eqUHMIL
Torga, cornacHo ycloBHIO, HMEEM CHCTEMY YpaBHeHwi:

x+y=1l,

10x+y+27=10y+x,
OTKYZAa HaxomuM x = 4, y = 7, T.e. uckomoe uucno 47.
Ne 41

Omeem: —— .
Zm-1
Ne 42
Omsem: x =~4.
Ne 43
Pewenue. Kaxpgoe 13 ypaBHeHuit cuc- ys:k

TeMEI SBIAeTCH MHelHol pynkuneit. Kax
BHIHO M3 PHCyHKA, rpaduku 31X QYHK-
it copnagalor. Kaxayio Todxy rpaduxa 3t
MOXKHO PACCMATPHBATHL Kak obmylo Tou-
Ky 06enx npaMeix. ATO 03HAYAET, YTO HC- 11
XOIHad CHCTEMA ypaBHeHMI uMeeT Hecko- ——
HEYHOE MHOXKECTBO peliieHHH. Bupasznm x
yepes y (#3 mobore ypaBHEHHS CUCTEMBI): Puc, 45

I x

|
x = 5(5 ~¥), Toraa pemeHneM cucTeMe! Gyder mobas napa

S5-m

qucen Bu.ua[ ;m],meR.
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| Paznen II. Oveetwl, ykazauus, pewerun 7 KNACC @

Ne 44
Vxasanue. 3anaya cBORNTCA K PeILEHKIO CHCTEMEb Ypa BHEHHIA:
1 1 1

x y 120

o Lel)er Loy
x )y y

re x — KONnu4ecTBO AHel, 32 KoTopoe MOXeT yOpaTh Bech ypo-
xali I 6purana, y — KoaudecTBo AHEH, 32 KOTOpPOE MOXET
y6paTh Bech ypoxaii I 6purana, 1.e. II GpHuraga Bech ypoxaii
ybeper Ha 7 mHeil GricTpee 1.

Ne 45
Omeem: x| =-1,2;x, = 2,
N 46
Omeem: 100°,
Ne 47
Omeem. 30°,
Ne 48 v
Pewueniue.
) {x20,y20, l"
yelaZyy, o
2 2 -3 o 1 x
x20,y20, x20,y20, Puc. 46
2y+y=x+2x, |x=)
2) [x>0,y<0, {x>0;y<0,
y“z=£+x; y=3x.
2 2

Cnyuaii 2) HeBO3MOXeEH.
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g 1001 OAMMNUARHAA ¥ 3aHMMATENbHAs 3afa4n No MaTematuke |

3) [x<0;y<0, {x<0;y<0,
X,

y=-x.

Crnyuail 3) HeBO3MOXEH.

4) [(x<0;y>0, x<0y>0,
) y x |
= e X,
L}’ ) X, y 3x
N2 49

Pewerue. Tiyctb xy =10x + y — ABY3HATHOE THCIIO, THEX —
Hbpa fecaTKoB, y — equHul. Ecin Mexxy nuppaMu BNKcaTh
HYIIb, TO TOAYIHM TPEX3HAYHOE YHCAO BUNE x_qv = 100x + y.

CornacHo YCIIOBHIO MONIYYHEM YPaBHEHHE

100x + y = 9(10x + y}, nay 5x = 4y,
OTKYAa ¥ = 5; x = 4 — eTHHCTBEHHAN NTAPa BO3MOXHEIX YHCE]L.
HTaxk, uckomoe yuciio 45, Tak Kak 405 =9 - 45,
Ne 50

Viazanue. Cornacko ycnosuio umeeM: 10a + b = (a + b)Y,
unu 9a = (a + b)(a + b—1). Nanee y4ectb, 4TO B paBoii 1acTH
NpPOHM3BEACHHE IBYX NIOCIEHOBATEABHEIX HEITBIX YHCEll, OTKYAa
a=8una+b=9,1.e b=1,n, uckomoe yncio 81 = (8 + 1)%.
Ne 51 A

Pewenue. I1ockoNbKy, 3 TOIKM HE JIEKAT
Ha opHOH npaMoit (o YCIIOBHIO), TO 337244
MMeeT 3 pellicHHA (CpeHAe JIMHAY TPEYro/ib-
HYKA, ONpeie/ifeMBIe N2aHHBIMH TOYKaMH).

Ne 52

_ Pewsenue. Tlyctb B A ABC (LC=90°), c £ B
BC =a, AB ~ AC = b. TIpogomrxum AC n b
OTJIOXKHM Ha [TPOAOIIKEHUN oTpe3oK CD =5,
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I Paapen II. Oreetnl, yKazaHun, peuwlesus 7 WNACC @

B AABD AD=AC+ CD=AC+ b= AB. AABD, cnenona-
TEABHO, 1 NCKOMBIH A ABC MOXHO ITOCTPOHTE TTOCIE MOCTPO-

enun ADBC, a ADBC MOXHO MOCTPOKTE NIO KaTeTaM g U b
(puc. 47).

Ne 53
Omeem: 3930
3980
7910

Ne 54

Yrasanue. HanpuMmep, Ipd 72 = 5 MOAy4YHM:
2’ +3=32+3=35=5"7 — cocTapHoe UKCIIO.

Ne 55

Pewuenue. 3aMeTnM, UTO eClIH THCIO OKAHMHBaeTCA LIHppoi
4, 70 veTHad CTeNeHb ero oxanuupaeTed Upoii 6, a HeueTHaA —
nudpoii 4. CnenoBaTensHo, OJHO W3 NEPBBIX ABYX CIaraeMbIx
OKaHYHBAETCH YETBEPKOH, a Apyroe — mecrepkoil, TpeTse cna-
raeMoe OK2HYMBAETCA Ha 6, 3HAYHT, HECATHYHAN 33TTHCE CYMMBI
OKaHYMBaETCH Ha 6.

Vxazanue. PazMepnl npsmoyroabHHKa 5X 6. [TepebpaTh Bce
BO3MOXHEIE CITy4YaH.

Ne 57

Pewenue. Jonyctum, UTO TakKe Be FPYNIHI CYLIECTBYIOT.
Torna B onHOR rpynne 6yleT HEYETROE YHCIO CIAragMbIX,
a B Opyro#f — 4eTHoe. 3aMeTuM, YTO CyMMa JHCeN B OJHOMN
rpymme OyaeTt HeueTHO#, 2 B ipyroil — uetHoi. Tlomyymm npo-
THUBOPEUHE.

Ne 58

Omeem. %+l+l+l+—l—

7 14 28

[
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g 1001 OAMMBUAAHAA W 3AHMATENLHAR 3a734K NO MaTeMaTuke |
Ne 59
Pewenue. Ilpr x = 10 3HadeHue BHIPAXKeHHA PABHO

po'® 1
3 =37 =329,

Ne 60
Yrazauue, x -4 =0; 1, otkynax=4;x=5,x=13,
Ne 61

Pewenue. ITyctb abe = 100a + 10b + ¢ — Tpex3HaIHOe UUC-
1o, Taea — Hdpa coTeH, b — NecATKOB, ¢ — eankn. Cornac-
HO YCIIOBHIO,

100a + 10b+c= ab+ac+ba+bctch+ca=22(a+ b +¢)
wm 26a=4b+7c.

OyeBMIHO, YTO HaNMeHbIIIee TPEX3HAYHOE THCIIO HAYHHAET-
cac a =1, roraa 4b + 7¢ = 26. [ToayueHHOE ypaBHEHHE HMEET
EAMHCTBEHHOE pellieHAe B ISTRX THcnax: b= 3, ¢ = 2, rorna
HCKoMOe unciio — 132,

Ne 62 i
Pewenue (cM. puc. 48). 1
D:x¢4 -4 —]l- —————— ..T..——
R SR I B
1) [x—4>0, x>4,
Puc. 48
y=l, y=1
2) 'x—4<0, x<49
y..—..—l, y=—1
Ne 63

Peruerue. EclIH KONASECTBO HEYETHRIX YUCEN HEYETHO, TO
MOXKHO cTepeTh m0Goe 13 Hux. Eci %e komidecTBo YnceN 4eT-
HO, TO, OYEBH/IHO, Ha AOCKE €CTh X0TA 651 OHO YeTHOE YHCIIO
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| Paspien II. OteeTsl, yKa3aHUA, peweHMA 7 KAACC @

(Bcero umncen 2007); ero 1 ctrpaeM. Ecny ke Ha JOCKe HAITHCA-
HH 2006 HeYeTHBIX YHCEN, TO NPY CTUPAHNH NI000ro B3 HUX,
CYMM2 OCTABINHXCH OyOeT HeyeTHa.

Ne 64
Pewenue. 1+ 13 + 132 + ., + 132006 4 132007 =
=(1+13)+ 13731 + 13+ 1331 + 13) + ...
+ 132005 (1 + 13) + 132007 =
= 14(1 + 132 + 134 + ... + 132005) 4 132007 _
He OeJInTcA Ha 7, 9. T. A.
Ne 65

Vxazanue. [IpoBECTH MMATOHAIIN TPAMOYT'OIEHIKE B VICTIONb-
30BaTh TEOPEMY O CPENHell THHUHA TPEYrONbHHKA.

Ne 66

Pewenve. 2n+ 32 =4n +12n+9=(@n(n + 3) + 8) + 1. Tax
KaK cJIaraeMoe B CkoOKe eNNTCS Ha 8, TO NOKA3BIBAEMOE Oge-
BHIIHO,

Ne 67
Omgem: (a+ b2 +{a-bP+(@a+c)l +(@@-c +
+ b+ )+ (b-c)? =4a’ + 42 + 4c,
Ne 68 B
Pewienue (cM. puc. 49).
LB+ £C =180°-60°=120°.

ZOBC+ ZOCB=
=LB+20)=60°. °

2 PYA L c
Torza ZBOC =180°—60° =120°. Fuc. 49

Ne 69

Vikazanue, onolHATE naHHelE yroll 1o npaMoro. Torna
nony4yuMm yroua 90° - 54° = 36°, mosoBrHa KOTOPOTO ABAAETCH
TpeTheli YacTHIO RAHROTO YINIA, TaX Kak 36°:2=54°:3 =18°,
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g 1001 onMMNMagHas W 3aHUMaTenbHan 3aKayn no matemaruue |

N 70

Pewenue.

3 + 2 + 5x2y2 + 32 = 3xV 4+ 3By + 22 + 24 + )2
=32 (2 + )+ 22 2+ P +)2=3x2 1+ 202 - 1 + )2
=3x2+ 32 =302+ = 3.

N 71
Vkaszanue. (10a + b) — (g + b) = x2,

2
HIH a=(—33-c~] ,Tne 0 <g=<9,

VaoBneTBOPAIOT 3HaueHMd x = 3; 6; 9, tormz a = 1; 4; 9,
OTKYZA KDKIOMY 3HaYEHHIO 2 COOTBeTCTBYET 10 umcen, T.¢. Bce-
ro 30 uncen, YIOBIETBOPAIONINX YCIIOBHMIO 3aJaTH.

N 72

Pewsenue. p? —1=(p-1)(p + 1). 3ameruM, yTop -1 up + 1 —
YeTHBIE, TOCKONLKY YKCIIO p — HedeTHoe. V3 ABYX nocienosa-
TENMbHBIX YETHBIX YHCET OOHO AEIMTCH Ha 2, Apyroe — Ha 4,
nosToMy p? — 1 pemures Ha 8. KpoMe Toro,p — 1 up + 1 nenurcs
Ha 3, T4K KaK 3TH YAClla BMECTE Cp COCTABIIAIOT TPH MOCHE/I0BA-
TETbHBIX NEJIBIX YHUCTIA, 4 p'Ha 3 COMIACHO YCIOBHIO, HE AETHT-
cs1. 3nauut, p? — 1 nermred va 24.

Ne73

Viazarnue. A=(2n+ 172 -2k + 1P npun>k. A=2n-k)-
2 +k+ D=dn-k(n+k+ 1)}, somssucenn-kun+k+1
ONHO 0093aTENHHQ — YETHOE.

Ne 74

Pewenue. Ecnv uucno mnenums Ha 24, To oHo GyAeT
JenmuThes Ha 8 1 Ha 3. Ecnm uncno 5678xy penwres Ha 8, To
E aenuTes Ha 8, T.e. 800 + 10x + y = 8p. ()

Yrobel 5678xy pemunocs Ha 3, JocTaToOYHO, HTOOBI cyMMa
5+6+7+8+x+ypenunaceHa 3, T.e. 26+ x+y=3q. (2)
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| Paasten II. Oveetw, ykazauus, pewenus 7 KAACC @

3ameTuM, uro 0<x + y<18, 1.e. 0<3q - 26< 18, min

8%—54}514%, 3Haunt,¢=9,10,11, 12,13, i4.

Beruutas n3 (1) — (2), noxyuum:

7714 +9x=8p-3¢q, oTkymap =96 + x + x-l-?oafq-bﬁ

Ytob1! p 6b1710 LUeNsIM, HeobX0IHMO, YTOOR! X + 3¢ + 6 Je-
JIMIOCH Ha 8.

Ecmmg=9,Tox =7, ecnuq=10, Tox =4,

ecrug=1lL, Tox=1lumux=9

ecnig =12, Tox=6,ecmag= 13, x=3;

ecm ¢ = 14, x = 0y x =8.

M3(2)=y=3¢-26-x.

Ilpu HalifleHHBbIX 3HAYEHUA ¢ B X, HAXOAMM JHcaa 567840,
567816, 567864, 567808, 13 KOTOPHIX YCIOBUIO 3a524k YIOB-
JIETBOPAIOT KL TiepBuie 3 uncna: 567840; 567816; 567864.

Ne 75

Viasanue. To yenosmro 10a + b= a® + ab + P2,
WIH a@tbhy=(a+tbatb-1),rpel<hs9.

B vTOTE MONY4YNM TPH IHCIA, YIOBIETBOPAIOLIAE YCIIOBHIO:
91;13u 63,

W76

Pewenue (cM. puc. 50).

I'paduxu nanHoO cHCTe-
Mbl ypaBHeHmii napai-
NeNbHEL B HE COBIANaloT,
T.e. CHCTEMA He MIMEET pe-
[IeHNI, TaK KaKk OBa ypab- 21011 o
HEHHS CHCTEMBEl HE MOTYT
BEINOITHATECA OHOBPEMEH-

Puc. 50

Ll th

HO (n3 ] ypaBHenma x + 3y =1, aus Il x + 3y =

).
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m 1001 onumnMagHan M 3aHuMaTensHas 3apasu no mavemarue |
Ne 77
Omeem: 24.
Ne 78
Omeem: upu k = 0,5.
Ne 79

Omeem: x = ﬁ

Ne 80

Omeem: 5

Ne 81

Vxazanue. (x-1)+x+(x+1)=111, otkyaax =37, x—1=36;
x + 1 =38, 1.e. HckoMBle ¥ncia 36, 37 1 38.
Ne 82

Vxazanue. ITycTb X 11—~ éMKOCTb KAHNCTPBI, TOT A

(x - 10) - 0,1x = 26, oTKyHa x = 40.

3Ha9HT, eMKOCTb KAHHCTPHI 40 1.

Ne 83

Viazanue. Cymma 1Byx H Oonlee HEOTpHLATENIBHBIX BBIpa-
eHHMIt paBHA HYAIO OHOBPEMEHHO, SCITH KaX/I0€ M3 HEX paB-
HO HYTIO.

Tormax-4y=0,y+1 =0 x+y+2=0, otkyna x =-5;
y=-l;z=6.
Ne 84,

Vxasanue. HeT, Tax KaK MpH 2 = 4 NOIYy4RM:

2% —1 =511 =7+ 73 — cOCTaBHOE.
Ne 85

Omeem: x > y.
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[Pamen 0. OTHETH, YKA3aHMA, PeleHHA 7 KAACC @

N 86

Pewenue, 28m + 98n = 5(3m + 4n) + 13(m + 6n). ITockonexy
3m + 4n penurrea Ha 13 (o yenosuio) u 13 (m + 6n) fenuTcs Ha
13 = 28m + 98n nenutcs Ha 13.
Ne 87

Omeem: Moxwuo. 1000000 = 106 = 26- 56,
Ne8s

Pewenue. £2=L1-(50°+2x-2y)=

=70°+x-y-50°-2x+2y=20°~x+y,

Toraa L1+ £2=70°+x—-y+(20°—x + y)=90°.

3uauur, ZMBN =180°—(£L1+£2)=90°, T.e. MBLBN,
9T
Ne 89

Omegem. 72,

Ne 90

Vikazanue. (@ + 52 =10b + a,um (a + b)a + b- 1) = 9b=>
= b=8§, Torgac = 1 1 |8 — enyUHCTBEHHOE TUCHO,
N2 91

Petuenue. COrIacHO YCIOBHIO X = a2 + a, te 100 < x < 1000,
a — nenoe yucno. Ilockonbky x — TpPeX3HAYHOE YNCIO, TO

4 < g < 10, Toraa x = a2 (1 + @), H, TaK Kak x KpaTHO 7, Tora
a? w1 + a xpatHo 7.
Eciu g = 6, To x = 62 (1 + 6) = 252 — xparHo 7.
Ecma=7,tox=7(1+7)=392—xkparso 7.
Hrak, ncxomsbie gucita 252 n 392,

Ne 92
Pewenue.
a* + 9ab + b2 = Tab + (a® + 2ab+ b)) = Tab + (a + b)~
3uaunT (2 + b)? nenvres Ha 7, Bo 7 — NPocToe YUCTO, TOr A
a+bpenurcaHa 7, 4. T. 4.
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g 1001 onMMNIMagHaA W 3aHMMaTenLHAA 3afadu No mareMaruxe |

Ne 93
Petueriue.
c=2-(-9+7)=4,
a+b=13-4=9
=ll-{a+b)=2.
Ne 94
Vrasanue,

Ecmu x20, Toy=x-2;
ecmmx <0, Toy=—-x-2;
CrponM rpaduk (cM. puc. 51).

N 95
Pewenue. x> - 1=x-x2+x2-1=
= X2 -D+ -1 =
=x2(x-De2+x+D+-Dx+1)=
=x-DEt+x3+x2+x+1).

3amenanue. Pa310XKHTh Ha MHOXKHTETH MOXHO APYTHMM CIIO-
coBammu.

N2 96
Omeem:a=1,a=13.
Ne 97

Pewenue. Tlyctoa+ 1 =1,
Torna da{a +2) =4 (a+ 12 -4=42_4.
3naunT, @+ 1)*+4 @+ 1P +4da(@+2) =
=A+48+42 4=+ 4+ H-4=
=20+ 2-L=(R+2)2-22=
E+2u+DE2+2-2)=
@+ 1P +2@+ D) +2(@+ 1Y +2@+1)-2)=
=(a+4a+ S)}at+4a+1).
Ne9g

Omeem: XBaIpaT ¢ BepIHHAMH B Touxax A(0; 2), B(0; -2),
C(2; 0), D(=2; 0).
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| Pazgen II. Oroerw, yKasaHua, peweHun 7 RAACC @

Ne 99
Pewenue. Eciiv x = 1 3aganHoe ypaBHEHHE MMeeT BHIL:
3-a-7+b=0wm—-a+b=0.
AHanoTdu4Ho, npu x = -2 noinyduM —4a + b = 0. [ing Ba-

XOXICHHA 3HAYEHHI1 ¢ M b OcTaeTCA pelINTE CHCTEMY ABYX YPaB-
HeHUi

—a+b=4,
—da+b=10.
Borunras us I ypasnenus 11, naxogum: ¢ =-2; b = 2,
Ne 100

Pewenue. I1o ycnosuo MK = K8, 3naunt, A MKS — paBHo-
SenpeHnsi, Torna £ M = £ MSK = 35°. Ananormizo B A SPN
L PSN=125°.B AMSN £ZMSN = 180° - (35° + 25°) = 120°.
Crenopatenvho, Z KSP=/Z MSN-(£L MSK+ £ PSN)=60°.

Ne 101

U 6 x 2x Sx
Vrazanue. Uckombie npoOH mMMeIOT BHA, 3y 'Ty
x 2x 5x 200
CornacHo ycnosmio | —+—+— [:3=-"— oTKyZaa Haxo-
y 3y Ty 441

x42x85x20

y 73y 2107y 49

Ne 102

Pewenue. ITycte 1 ueTHOE wneno 2k, Toraa IT yeTHoe YuCTO
(2k + 2), a ux mpouzeeacHye pasHo 2k 2k +2) =4k (k + 1) —
KpaTHo 8, Tak kak & (k + 1) — npoH3iBefieHHe ABYX NOCAERO-
BaTENBHBIX YHCEN, U3 KOTOPBIX OJHO Y€THOE, 4 IpyToe — He-
YETHOE.
Ne 103

Vrazanue. YuecTs, uto x(x + 1)(x + 2)(x + 3} < (x + 2)%;
x (x + 1)(x + 2)(x + 3) > (x + 1)*. Mckomuie uncna: 5; 6; 7; 8.
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g 1001 opMmnMagHan K JaHMMaTENTbHAA 3a8a4M Mo uareuaTmtel
Ne 104

Viasaue. [Ipu6aBiTh 1 BHINECTb 40 .
N® 105

Yxazauue. Bcnios TPEX3HAYHOE YHCIIO C ONMHAKOBEIMH ITHch-
pamu umeet BuI aaa= 111a = 37 - 3a — xpatHo 37.

Ne 106

Ykazantie. YMHOXMTE YUCIVTEND ¥ 3HAMEHATENDb APOOH HA

_ 2
x% - y2, Torpa, nocne npeoBpa3oBaiit NOTyYHM x“’(x—y-;-zy .
x=y
Ne 107
_— . y A
Omeern: HeT KopHeh
(cM. puc. 52). 371
l -+
-3 0
Y
Pue. 52
Ne 108

2 2 2,42
2 b a‘+b
Pewenue. g> + ab + b2 = _‘32_+ib+_+ -

2 2 2
_(a+d)’ dP+b

=0,
2 2
Ne 109
Omsem: (@2 + a-1) a2 -a-1).
Ne 110

Vkasanue. |xf2 = x2, Torga nonyunM nocie npeobpasoba-
nuii ypaBrenue x2 (x ~ 13) = 0, otkyma x, = 0; x, = 13.
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| Paznen II. Ovsers, ykasanun, peweHun 7 I{JIAE@

Ne 111

Pewenue. ITyctb x — rnyOnna AMEL, ¥ — BLICOTA BBICTYIIA-
HHA €ro TONOBH HAJ KOMaeMoil AMOH, B MOMEHT, KOra AMa

BRLIPLITA Ha MOJOBUHY §+ y=180; x—y=180. Pemag cucre-

360-2
MY, HAXOOHM X =

=240, To ects rmy6uHA svsr 2 M40 oM.

e 112

Pewenve. fins nyMmepaumn ctpanm oTl go 9, nonagoburcs
1+9=9mudp.
Jia nymepanvn ctpasny o110 go 99, Heobxogumo
2 - 90 = 180 mucpp.
Has aymepaunn ot100 go 999, neobxoaumo Gyzer
3+ 900 = 2700 macp.

CnenosaTenbno, 4roOs! IPOHYMEPOBATE CTPAHMIIBI OT 1 Ao
999 nHeobxomumo Gyner 9 + 180 + 2700 = 2889 undp.

OctaTok 3289 — 2889 = 400 undp ncronb3oBannce s By-
MepalyM CNeAyIOIHX CTPaHuIl, HaYWHag co cTpaHuusl 1000,
Ortux crpanun 6s110 400 ; 4 = 100,

3naumur, Bcero B kuure 6yner 999 + 100 = 1099 ctpannn,.

Ne 113

Pewuernue. Taxk xak AC = BC, To A ABC— paBHOGeApeHHBIH
(o onpenenenuio); CD = DB (o ycnosuio).
Nycte AC=2x; CD=DB=x,AB=8 M.
Torma P, =3x+ AD; P,=8+AD + x.
Cornacno ycnosuio P, — P, = 2 M, 3Ha%HT
Ix+AD-(B8+AD+x)=2,nmn2x -8 =2,
otkyga2x =10, 1.e. AC=BC=10M.

Ne 114
Omgem: MoXHO (cM. puc. 53).

Prc. 53
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E 1001 OUMNMAAHEA W 3aHMMATENLHAA 33Aa4M No MaTemaruxe |
Ne 115

Pewenue. 3aMeTHM, YTO HCKOMOE THCIO NIPH JASASHNH 2, 3,
4,5,6,7, 8,9, 10 nomkHo DaBaTk B OCTATKE ACTHTEND, YMEHB-
IICHHBIIN Ha eAMBHIY. CllelfoBaTeNbHO, HCKOMOE YHCIIO PaBHO
HauMeHblueMy obmeMy KpaTHOMY uucen 2, 3,4, 5,6,7,8,9, 10
yMeHbIIeHHOMY Ha 1, T.e. 23+ 32+ 5.7 -1=2519,

N2 116
Viasanue. 4x —x = 37 -7, x = 10. 3uauur, ceny 10 mer.

Ne 117

y 4
Omeem: TOUKY NPAMEBIX x = ( y=3
nu y = 3 (eM. puc, 54), ,
4}
a0 1 x
N 118 Pre. 54

Peuenue. Pa3iok1B IEBYIO JACTE YPABHEHHS HA MHOXHTE-

JH, TONYINM:
Am(n - 1)~ (n-1) = 57.

uny @2m-1D)2m+ DNr-1)=57=1-3-19.

D710 paBeHCTBO B 06NACTH BATYPAILHBIX THCEN BBIIOMHACT-
ca,ecnum=1,n=20.
Ne 119

Petuenue. TlepeMHOXKUB J1eBbI¢ H NMPaBhIE YACTH JaHHLIX pa-
BEHCTB, [TOTYIHM:

2007zu(x + y) = 2007zy(z + y) wnu, pa3aenns obe yacTH HA
2007z 2 0, umeemu(x + y) = y(z +u) unnux = yz, oTKyaa % = % .
N2 120

Pewenue. YIPOCTUM JIEBYIO 9aCTh AAHHOTO PaBEHCTBA, YIH-
Teipad, uroa +b=1.
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| Paznen IL Oteeru, ykasaHus, peienun 7 KNACC @

Hmeem:

a? b? _a4—b4—a2+b2

Pl &-1 (@-)F -1
at —b*)a® +b2) - (a® -b?) _(a® -P?) (a 24p2 -1

@ -)(*-1) a*h? —(a* +b*)+1
_(a-b)a+b)(a+b)* —2ab-1) _(a-b)-1-2ab-1) _
a’b? —((a+b)* ~2ab-1) a’b? —(1-2ab-1)
_(a=b)-(-2ab) _2ab(b-a) 2Ab-a)
b2 +2ab  ablab+2) ab+2’
9TO ¥ TpeOOBANOCE AOKA3ATE,
Ne 121

Ykazanue. Ha otpeske BD ctopotst B4 cTpoumM paBHOCTO-

pouruii ABED, torma ZCBE = ;— ZCBA = 30°. Ocraercs

pasgenuts nononam £DBE.
Ne 122
Viasanue. 2n+1=(n+ 17 —-n.
Ne 123
Vxasanure. 3anaua CBOIUTCS X PEIICHMIO CHCTEMBI YPaBHEHMI:

x+7=5(y-7),
y+5=T(x-35),

OTKYAa HAXOOAHM: X = ?—2~ 9E
Y TARGEST:

Ne 124

Vrasanue. Ecin Tonpko 19 yyenukos gocrermu 13 ner, To
o61as cymMMa Bo3pacToB He Gonee 13 - 19 + 12 - 14, T.e. MeHbIile
430 net.
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g 1001 onuMnuagHan M IBHHMATENLHAA 3343aUN N0 MATEMATUKE I

Ne 125 B
Pewenve,
£ C=(180° - 108°) : 2 = 36°; E
ZDBC=108°:2=54°, F
IIposenem DF||AE, Torma A D c
LCAE=736°:2=18" Prc. 55
ZBDF=90°-18°="72° :
ZDFB= 18(1]" —(72° + 54°%) = 54°;
BD=DF= EAE’ Torga BD:AE=1:2,
Ne 126
Omeem: 0.
Ne 127
Omeem: TakOH TPEYTONLHHK HE CYILLIECTBYET.
Ne 128

Pewenue. Ilycrs x = 100 -a, y = 1 + b. Ilpu Takex noacra-
HOBKAX JaHHOE YpaBHEHHE IPHMET Kanbolee mpocToi BUA;

190100 —a) + 15(1 +5) = 1915, wnu 192 =1 5b.

Ho (19;15)= 1, Tornaa = 15p; b = 19p, p€ Z, 3nauwnr,

x=100-15p,y=1+ 19p.

CiienoBaTelNbHO, X B y OYIYT OMHOBPEMEHHO HATYPAJIbHEI-
My, eciip=0,1,...6.

Ecm p = 0,6, TO HOCIEO0BATENBHO OIYYNM NAPHI THCEN
(100;1), (85;20), (70;39), (55;58), (40;77), (25;96), (10;115).
Ne 129

Pewenue. b=9¢c-3a, torma 10a+ 10b +¢c =

= 100a + 10(9c - 3a) + ¢ = T70a + 91c = 7(10a + 13¢) — penur-
caHa 'l
N2 130

Pewenue. BoamoxHsI 3 cityvad:

1) x <0, Torga Kaxanii H3 ONHOWIEEOB OYAET HEOTPHLIATE-

JjeH, 3HauMT, x!10 - x12+ x8 - x + 121> 0;
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| Paznen II. OvBeTh, YHAIAHUA, PeLUGHUA 7 KAACC @
) 0<x<l,Tormax-xZ+x3_x+1=
=(1-x)+x3 (1 -x% + x16>0;
3) x21, Tormax®—x12+x8 _x+1=
=x(x*-D+x(x’-1)+121>0.
Ne 131
Peweniue (cM. puc. 56). C

5]

py 0° O 30°
D
Pac. 56

[Iycth E — Touka nepeceueHus BicoTh CD H nipaMoit BK.
Tax kax A ABC — pasHobeapennntit u CD — BHCOTa, IPOBE-
JeHHAas K OCHOBAaHHIO AB, T AE=BEn

LEAK= LEAB- £LKAB=30°-10°=20°

LACD= -;- LACB=40°,

LEAC= £ CAD—-Z EAB = (90° -40°) - 30° = 20°,

LAKE=/LKAB+ LKBA=1°+30°=40°

= AAEK = AACE (no cTOpOHE H NpHNEeXKalUM K Hel

1
yruam) = AK=AC, ZAKC= LACK =7 (180°~ £LCAK)=

1
= 5(180" —40°) =70°,

Ne 132

Peawenue, ITycts X -— 4ncno y4eHNKOB, y— KX cpelIHHi BO3-
pact. Torpa (y + 24) — BozpacTt yaurend, xy + y + 24— cyMMa
BO3PACTOB IPACYTCTBYIOHIHX B KIIACCE.
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g 1001 onvMnUagHan M 3aHUMATRNIbHAA 3334l 10 MaTEMaTHKe I

xy+y+24  y(x+1)+24 _ + 24
x+1 x+1 x+1
BO3PACT BCEX MPUCYTCTBYIOIINX B KITacce, KOTOPBIi, ¢ npyroit

3HauuT,

— cpeaHuit

CTOpOHBI paBeH y + 24— 20 = y + 4. Papercrso y+ —g-j—l =y+4
x

JaeT 3HaUeHHe X = 5. 3HAUHT, B KIacce MPHCYTCTRYIOT 5 yue-
HHEKOB.

Ne 133

Pewenue. U3 yo10BHA CHEOYET, UTO YKa3aHHBIE TPH MECALIA
coepxany Bcero 12 BockpeceHHil. A ROCKONbKY OBHH H3 NIO-
6BIX ceMU MTOAPADN WAYLINX IHe! ABNIETCE BOCKPECEHBEM, TO
3TH MeCALIB! BACIHMTBIBAIM BMECTe MeHbIle 4eM |3 - 7 =91 nens.
QOcraeTcd 3aMETUTD, YTO NIO0EIE TPH NOAPA/] HAYILHX MECATIA,
CpeN KOTOPBIX HeT theBpais, HACUMTHIBAIOT BMECTE He MEHBIIE
vyeM 91 gens.



8 Knacc

Ne1

Pewenue. OMHO3HAYHBIX YUCE UCIONb30BaHO 9, IBY3HAY-
HbIX 90 - 2 mudp (aBy3Hayssix uudp 90). Tak Kax Bee Tpex3Hag-
HbIe ¥HCNA coaepxat 900 - 3 = 2700 uudp, a y HAC HEHCHOML30-
BaHHBIMY ocTanoch 1734 — 189 = 1545 umbp, To 31H 1545 1udp
NPUHAAAEKAT TPEX3HAYHBIM YUCIIaM, KOTOPBIX 1545 : 3 = 515.
Hroro crparun 9 + 90 + 515 =614.

Ne2

Pewenue. Ilycrs n= 2006, Torna 2005=n-1,2007=n+1,
ITycre Yn—-1+Jn+1<2Jn,

Wi n-1+2vn® -1+n+1<4n,
wm 2vn® —1<2n, Vn® =1<n— BEPHO.
3HauuT, BTOpOE 9HCIO HOoNbIe nepporo.
Ne3
Pewenue. 3aMeTHM, uTO p2 + 9 — HedeTHO, TOrAA P> M p —
qeTHble. TaKOS YHCIIO SIHHCTREHHOE, T.e. p = 2.
Ne 4

Pewuenue. Tlocnennne npe MHGPHI KBAAPATOB MOI'YT OKAHIH-
BATBCA:

a) U1 YeTHEIX WHcen Ha 00, 04, 16, 24, 36, 44, 56, 64, 76,
84, 96;

6) nns HeueTHBIX wicen Ha 01, 09, 21, 25, 29, 41, 49, 61, 69,
87, 89.

Tak xak guckpumuaant D = 52 — 4ac = 2007, To npu b= 45
52— 2007 = 4ac He menurcs Ha 4, T.e. D= 2007.

Nes
Omeem. 3,

N6
Vrazanue. a+b22JE.
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g 1001 ONMMNHERHAA W 3AHMMATENLHAR 3agayy no matemarmke |
Ne7

Vxazanue. TIpu x > 3 umeem y = 3; npu x < 3 noayynm
y=-1.
N8

Pewenue. Macca «cyxoro peuiectsan» apdyaa cocraenser 1%
nepBOHavanbHOM Macchl, umu 12 - (0,01 = 0,12 (xr). Iocne Toro,
Kax apby3 ycox, Macca «CyXoro BELIECTBa» cocTasndna 2% ot
HoBO# Macchl apfy3a. Hopas Macca Gymer paBHa:

0,12:0,02 =6 (k).
IMocne Toro kax apSy3s ycox, ero Macca YMEHBIIMIACH BABOE.
N9
Omsem: (x2 + x + 1)}{x7 - x + 1).
Ne 10

Vrkaszanue. Vicnomn3opaThk TeopeMy 0 cpeaHeii MMHHAH Tpe-
YTONLHHKA,

Ne11
Omegem: x 325
_147
2275
+ 1300
325
47775
Ne12

Peutenue, Iycts X n ¥V naHHbIe HaTypanbHeie yacaa, [Tycts
¥V < X, Torna 6oneinee yncno X = 10Y + &, roe k— 3auepxuyras
uudpa, npugem, 0< k<9, CornacHo yCAOBHIO 391841 HMEEM:

X+YV=10V+k+¥V=11V+k.

Kpome Toro, X'+ ¥=2011, roroa 11 ¥ + k£ =2011, cneaosa-
TensHo, k — octaTok oT aenenus 2011 na 11, To ec1h, k=9,
Torga 11¥+9=2011,11¥=2002, otkyna ¥=182u X = 1829.
HTtax, uckomele ynciaa 1829 1 182,
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] Pasgen II. Otpersi, yKazaHma, peieHna 8 Knacc @

Ne13
Omeem: 322.
Ne 14
Vxasanue. Yuecthb, 4TO x = | He ABAACTCE KOPHEM YpaBHe-
x? i x?
HHA ¥ NPUBECTHU €70 K BULY [-x_-f] —5-;_—;4—4:0, OTKYyAa

2
3aMEHOMH ﬁ=y nonyqaeM 2 -5y +4=0,y, =1, y, =4

Pemas nomyueHHble KBAAPATHBIE YPABHEHHA, HAXOAMM X = 2 —
eAUHCTBEHHBIN KOPEeHb.

M 15
Pewuenue, ITycTh X, y — KaTETH, Z — rHNOTeHY3a. I1ycrs 1und
ONpeleneHHOCTH X 2 y. CornacHO yCIOBUIO, IMEEM:

%xy =x+y+z,TOeZ= \} x2+ _y2 (no Teopeme [Mudaropa),
1 )
'rorlla:;xy=x+J’+ x4y )

Hmey—Z(x+y)=2\!x2 +yt. 4]
BosseneM o6e yactu (1) B kpaapar:
J\:zy2 —4xy(x+y)+4(x -l-y)2 =4(3¢:2 + y2 }s
WitH, ynpomas, aMeeM: xy(xy—4(x+y)+8)=0.
Takkak x>0,y >0, Toxy#0,
Toraa Xy —4(x+ ) +8 =0, unmu (x - 4}y - 4) = 8. (2)
Ho8=1:8=2"4, torxa u3 (2) uMeeM:

x—4=8 x=12
1){ {y—- ,TOrnaz = V122 +5% =13.

y-4=1" ly=5

,T T, ¥4 + -
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g 1001 0/MMNKHAAHAA W 3aHHMATENbHAA 3aAaun No Matemartuxe |

HTak, CyINecTBYIOT ABa NPAMOYTOIBHEIX TPEYTONbHHKA,
YHOBJIETBOPAIOINX yeaoBuio 3amaun: (12; 5; 13) u (8; 6; 10).

N 16

0 2
meem. 1 3

N 17

Omegem: —13,
Ne 18

Yxasanue, Hcnonbsosats popMy

a+ b5 =@+ (B =(+ bz)(a“ a?b? + b,

Ne 19

Omeem: COCTABHBIM.
Ne 20 y

Ykazanue, T1pu pelliennu 3a-
Aaqy MOXHO NepelTH X CHeTEMe

N 2
HepaBeHCTB, PABHOCHILHOMH 3a- K
NAaHHOMY HEPABEHCTRY: 3

r 4

<3 =S
{y 2-3-x. J‘\\\J N

HICKOMBIM TEOMETPHYECKUM e -3 J
MECTOM TOYEK ABJIACTCA 3aKPH-
Tag NONOCa, OrpaHHYCHHASA [TPS- Pue. 57
MBIMH Yy =3 —xH y = -3 - x (puc. 57).
Ne 21

Omeem: 172 =289,
Ne 22

Pewenue.

I coocob. Ito yenosuw BCDE — Tpaneuid, HO3TOMY
Sapec = Sapsc (puc. 58).
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| Paspen II. Oveerw, yKasakus, pewieHnA 8 HAACC @

AHanoru4no, s tpanenpuu4 BCD
HMEeM S, pae = Sa 4pc- CHEOOBE-

TENBHO, S ppe = SMBC.

IT emoco®. IIpoaomxnM npa-

Myio BE o nepeceyenns ¢ AD B
Touke F (puc. 59).

Torpa naomwane Kaxagoro us
TpeyronbHukor ABC u DEC pap-
Ha TONIOBHHE IUIOINA/Y NTapasiie-
norpamMma BCDF (o6ias cropo-
Ha ¥ BBIcOTA). CHEQ0OBATENbHO,
Sapec= Saanc
Ne 23

Pewuenue. 3anunieM ypaBHEHHE B BULIE

(x-3)(x2+3xp+ IxH=37=1-137,
npueM x — 3y < x < x% + 3 xy + 92, 3HavuT
x-3y=1
{xz + l’ucy-I-9_],r2 =37.

Pemras cucremy cnocofoM nogcTaHOBKH X = 3y + 1, niony-

YMM KBajIipaTHOE ypasHeHHe 332 + y - 4 = 0, KOPHH KOTOPOro

4
n=Ly =—§- (He ToaXomuT, Tak kak x, ye N). Ecnn y = §,
TO x = 4, T.e. napa (4; 1) aBnseTcs perieHHeM UCXOTHOTO YpaB-
HEHHA.
Ne 24

Pewuenue, Ha xaxaoM U3 5 MecT B OaIHe MOXET CTOATH Ky-
DMK OJIHOTO U3 IBYX LiBETOB, 3HAYHT, PA3MNYHEIX OameH Gyzger
2% = 32 < 45, 1.e. no NpUHLHTY JIUpHX/e HARYTCA B ORMHA-
KOBBIC OalIHA.

Ne 25

Pewenue. UckoMoe mecTH3HavHOE YHCA0 uMmeeT Bux 1313xy,
rae x — qudpa AecATKOB, ¥ —- SIHHUIL.
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m 1001 onuMAManHas W 3aHMMaTENbHas 3agauu no matemarime |

Kpome Toro, 105;5599. - L
Pmeem: 1313xy =131300 + Xy = 2477 - 53+ (19 + xy).
Otciona BUIHO, 9TO 19+?y XpaTHO 53, ecni 5’=53-19=34,
Wi xy=2-53-19 =87, Utak, x =3,y =4, wmx=8,y="7.
Ne26
Pewenue. 3anmineM 1aHHOE YpaBHEHHe B Bue ) = x2 (1 +Xx).
Yrobp! y OBIIO YWCIIOM IENHIM TIPH X HENOM, MOMAOKHM
1+x=ga% 1Tornax =a?-1uy=ax, um y = a(g* - 1). Utax,
COOTHONIEHHA x = a° - 1 H y = a(a® - 1) 3a7a10T GeCKOREIHYIO
CEpUIC PeLIEHHI.
Ne 27
Pewerive.
O+5 it +dx+4=GP+ 5+ + @ +4x + 4) =
=P+ x+F D HAE Fx+ D=0 +x + D+ 4).
Hox’+x+1=(+ x4+ x)-(x¥+ X34+ x)+ (x2+x +1)=
=0 -2+ Y2+ x+ D)
uxt+4=(2+ 2P 4x? = (32 - 2x + 2)(x2 + 2x + 2).
CrenoBatenbho, x° + 5x°+ x4 + 4x + 4 =
= (3 —x2+ D2+ x + )2 - 2% + )0 + 2x + 2).
Ne 28

Peiuerue. HeT, Tax Kax BEONBb CTOPOHEI iMHOM 11 Henb3a
PAa3MeCTHTb NPAMOYTOMBLHKUKY CO CTOpOHaMHU 5 U 8, 1, urcro 11
He TIpEJICTABKMO B Bujie S5a + 8b, tnea, b2 0.

Ne 29
Vxazanue. 5 - 8 - 4 = 160 cnocobamu.
Ne 30

Pewenue, TIycTe B — BHICOTA TpanenHH. 3aMeTHUM, 49TO
Sapce = Sp4pc TAK Kak ocHoBanue BC u BHICOTA h y HuX 06-
mwe, TOra S, pep = Sp4cp ¥ Saanc = 32 + 132 45 (D).
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| Paznen 1. Oreertu, ykasatus, pewetiun 8 KNACC @

Ne 31
Pewenue. [loxkaxeM MeTotoM oT ipoTHBHOTO. ITycTs uncno

3+ 5447 — PALMOHANBHO, T.&,
J§+J§+J_=£(p, g€ 2).

Torpa Sf1=2 J_ Boaeenem obe uacTyi aTOrO paBeH-

2p~f§+5
q q

2

Hwm 2@+M§-=-‘p—2-—5,
q q

2

HIIH J2_1+£J§=P_2_2,5=ﬂ_
q 2q il

Eme pa3 BO3BCHA B KBaapaT, ITOIIYYHM

2 2
21+5—’;—+£‘?-J10 =p'—2,
q q j

2 2
oTkyaa 10 --2%[2'5—-5%-21], T.6. V105 — paupoHats-
q1 q

HOE TUCITO, 9T0 HeBepHO. (NeoBaTenLHO, YHCIIO S+ \E +47—
HppaLHoOHaNbHOE.
Ne 32
Pewenue. 2417 < 2517 = (52)17 = 534,
12612 > 12512 = (5312 = 536, orcroma 24'7 < 12612,
Ne 33
Pewenue. ITycts B Tpanemn KNML (NM|KL)
KN=NM=ML=10mm, LK=4LL=60"
3aMeruM, uTo L ONK + 2 OKN =9° 1, Tak kak
Z OKN =30°, To £LONK=60°.
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E 1001 onMMNMAZHAA W 3AHMMATENLHAA JDARAYK 10O uareua'rm(el

3naunt, £ ONM = £ ONK =60°. Tak kak ON = OM —kax
paguycel, T0 A ONM — paBHoOenpenHbiii, T.e. £ OMN = 60°,
HO Toraa £ NOM = 180° — (60° + 60°) = 60°. BerxonuT, uro
A ONM — papHocroponunii n MO = MN = 10 gm,

Ne 34

Pewenue. 537 =5.5.5.....5 = 5k, T.e. xpaTHO 5, rne ke N,
\_.'_J
37 pas
torma 1575 —1=157%_1= (15785 1 =
= (157% - DA5T* +157* +157% +157% + 1),
IMockonbky 157% — 1 menuTca Ha pa3sHOCTh OCHOBAHHIA,
T.2.Ha 157 -1 =156 =13 - 12, T0 n AaHHOE YMCHO genuTea Ha 13.

y &
Ne 35

Omeem: rpaguk H3oOpaxeH Ha \$

pucyHxe 60. 14

|

o] 1 2 3 x
Puc. 60

Ne 36
Vicazanue. TI0Ka3aTh, 970 S, popy = Sy 4agp = 33 oM2,

Ne 37

Pewenue. ECIA @ — HedeTHOE UHCIO0, TO H a2 — HEYETHOE,
TorAa a* + b Gyaer yeTHBIM (Tak Kak b — HeueTHOE). 3HAUMT
a*+ b+ | — ueyerHoe.

Ne 38
Omeem: a>0,b<0,c<0.

Ne 39
Vxazanue. J\:(Jc:2 —-8x+7)=0,
1-x#0.
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| Pasnen II. Orsetw, yHazanus, pelterins 8 KNACC @

Pemas ypasuenne x (x2 — 8x + 7) = 0, HaxomuM, x =0,
x,=1,xy=7. Tak xax x # 1, To nomyuum apa koprs: 0 u 7.

Ne 40

1 .
Vxazarue. S = Ed] -d -sin@, roe d; n d, — pMVMHBI AMaro-
Hamel, ) — Yrol MexXIy HHMH.

1 .
Torna S = 5-16 -12-5in30° = 48 (m?).

Ne 41

Pawenue. 1-|x|#0, Te. |x|#}, x# 1. Torga 1-|x|=3,
W | x | =—2 -— HeT KopHe#, Tak xax | x|20.
Ne 42

Omegem: 8
Ne 43

Pewienue. BozsegeM obe 4aCcTH JaHHOT'O PaBEeHCTBa B KBaJl-
paT, ionaras, uTo xy = 0: (:ac3 - y3 )2 =4x? y2,
wm (x° - 3P ) +4x°y =ax?y? vax’y’,

2
3 3
X"+
(o +y* Y =457y (l+ xp), okyma 1 +xy = ( 2fo ] e

U TpeboBanock 1oka3aTh.
Ne 44

Omsem: 324,
Ne 45

Viazanue. 3aMerol 6x2 — 7x = y, IaHHOE ypaBHEHUE TIPHBO-
AWTCS K KBaJipaTHOMY, KODHM KoToporo y, = 3, y, = -1. Bos-
Bpallasch K 3aMeHe, MOIYYHM ABa KBaAPaTHBIX ypanneﬂgm

6x% - 7x -3 = 0u 6x* - Tx + | = 0, KOPHU KOTOPOTO X, = 35

1
Xy= =y x3 = Xy = 5
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E 1001 0n¥MNHARHAA M IaHUMATeNbLHAA 33A3uK No maremarike |

Ne 46

Omeem: npum = —241.
Re 47

Omeem: (2; 1), (1, 2).
Ne 48

Ykaszanue. ITycts x— MeHb1IEE, Y —— Gonbinee qucno. ITycrb
JUIS ONPEASIEHHOCTH X < ).

CornacHo yCIOBHIO ‘/5 =x+12,
y=x=48,

Pemag cucteMy, HaxonuM x = 6, y = 54,
Ne 49

DG+ o
(2x+1)(5x=7)
C€TCA B HYJIB B TOYKAX X, = l,x2 = —Jg 1 X3 = \/E HIIpETEPIICBA-

Pewuenue, ynakuuna f(x)=

1 7
©T Pa3pbIB B TOUKAX X, =~ 5 HXs=7. 3TH TOUKH pa3buBaloT

YUCIOBYIO IPAMYIQ Ha 6 MPOMEXKYTKOB.
Pemas HepaBeHcTBO f(x) > 0 MeTOoaOM HHTEPBAIOB, HaXO-

OHM:
[-ﬁ;—%)u(l; %]U(-\E;-I-W).

Ne 50
Yxazanue. YnpocTus 1 HepaBeHCTRO CHCTEMBI, ITOIYYAM
(x-2}x+2) <0.

X
Peinas MeTOMOM HHTEPBAJIOB, HAXOMHM: X < -2, 0 <x <2,
Ananornyno, w3 11 HepaBeHCTBA MMeeM: |x|<4 wm —
4 < x <4, Torna penieHHeM CHCTEMBI HepaBeHCTB OyeT nepece-
YeHME NOMYUYEHHBIX MHOKECTB, T.€. X € [-4; -2} u(0;2).
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| Pazpen II. Oveetwl, yKazakus, peweHnn 8 KNACC @

Ne 51
Pewenue.
ITo ycnosuio 8 napamnenorpamme ACBM CELAM n

£ ECF=60°, Torna £ ACE = 30°. 3HaqHT,AE=-;'AC= 8 (m).
W3 A AEC, tne AC =16 M, AE = 8 M, CE2 = AC? - AE?,

wm CE = J{16-8)(16+8) =+/8-8-3 =843 ().

Ne 52

Yxazanue. Ilockonbky obe yacTi HepaBeHCTBA HEOTPH-
LaTelbHEI, TO, NMOCIe BO3BEASHHUA B KBajpaT, MOIYYUM
(4x - 3)2< (2x + 3)2, otkyna x(x - 3) €0, mm 0S x < 3.

Ne 53

—_—
Pewenye, Tak xax Tourka O —
TOYKaA NepeceycHs MEOWaH, TO

A0=§-ma,
2

oC=—
3m¢’s

OD—-lm
3

Puc. 61

Hocrpoum A AOQC no napaenorpamma A4 OCE. H3secTHo,
uTo B mapamnenorpaMme AC2 + OE? = 2(40? + OC?), unmn

b + i;—m,§ =2[—g~mﬁ +%m§), OTKy[\a HAXOINM

=%\’?.(mﬁ +md)y-m}.

Ne 54

Petuenue. Tak kak no yCHOBHIO 3a/1ayi TOUKa M — cepenHa
auaroHand AC u Touka N — cepenuHa BD, toTouku M u N
TieKaT Ha cpenneii muanuy Tpareimu EF. Tak kax EN — cpeaHas
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m 1001 osuMNHagHas U 3aHUMaTensHan 3apayu no matemarmke |

B C

apaua AABD, o EN = %a.

AnanoruuHo EM = %b . 3HauKT,

A D
MN=EN-EM= %(a—b). Puc. 62
Ne 55
Omsem: 1681.
Ne 56
Yxazanue. CornacHo yCjOBHIO, HMEEM CHCTEMY ypaBsHeHHi:
S+b=35
— — ,roe ab=10a+b.
ab-9=ba

W3 11 ypapHenus cucteMelg = b + 1, Torna I ypasHeHne pH-
Met Bux (b +1)3 +53=35 , OTKYDa HaxouuM b = 2, Torga g = 3,
Hckomoe uucmo — 32.

Ne 5?7
Petuenue. VI3 ycnoBus =, uro x 2 0, Torna 2x — y| = xj.

D(x20,y20, jx=0,y20,
2x—y=x. |y=x.

2){x>0;y<0, {x>&,y<0,

2x+y=x. =-x.

Ne 58

Peuerue, —'—E—‘ZO::» x=0,rormay=1.
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| Pazpen II. OrseTol, yxasavua, pewieHns 8 KNACC @
Ne 59
Omeem: x; = 1, x,=3.
Ne 60
Peawienue.
1
1) x>0, Toraa vx? —6x+9 <Elg-’ HIH |x—3|<§, OTKYyHa

21<x<3l.
8 8

2) x <0, Torma Vx* +6x+9<%, HIH |x+3[<%, OTKyZa
1 7
HaXOOHM —3§<x<—2—.

8
CrnenopareapHo, xe(-3l; —22}_)[21;31].
8 8 8 8
Ne 61

Pewienue. > + 3t —4d=n(@ +4n+4) - (R +4n+ 4) =

= (n - D)(n+2)2.

Orclona BUAHO, YTO MONYYCHHOE BLIpaIKeHHe nemures Ha 19,
eClM 7 - 1 M » + 2 pemures Ha 19, 3HaunT, HAMMEHBHIMM H3
HaTYPAIBHBIX YHCEJ], YAOBIETBOPAIONINX YCIOBHIO 3aJ1a4H,
sBIAeTCH YMcno suaa 192 - 16 = 5776,
Ne 62

Pewernue. Tockomeky O— LeHTp
BHHCAHHOH OKPYXHOCTH, TO MO 1
NO — 6uccextpucu yrnoe KNM u
LMN, torna ZOMN+ ZONM =
=-;—.£KMN+%£LMN= X

= -;—(AKNM +ZLMN)= -;--180" =90°,

Pue. 65

T.e. ZMON = 90°, Torna, us AMON MN =+/6* + 82 = 10 (am).

7 3ax 825 193



g 1001 OAUMNMARHAA W 3aHUMaTeNbHAA 3aAaYM O MaTemaTHke |

3amMeTuM, uT0 BHcoTa O4 A OMN ABNfeTCA ONHOBPEMEHHO H
PagMycoM BITHCZHHOH OKPYXHOCTH, TOTA4

SAMON —_-";:OAMN =%OMON,

oTkyha OA = 4.8 (nm?). 3uauur, KL = 2 - 04 = 9,6 (1M).
ITo cBOHCTBY ONHUCAHHOTO YETHIPEX YT ONBHAKA
KN+ LM=KL+MN=10+96=19,6 (am),
Torga EF = %(KN +LM)=98(nm).
Ne 63

Vkasanue. PaccMOTpeTh BCEBO3MOXKHEIE
cayqau:

)xz0,y<0; Dx<0,y<0;

Nx>0y<O; 4)x<0,y>0. 01 2 «x

CrpouM rpaduk (cM. puc. 66).
Ne 64

Omsem: 2.

Ne 65

Vxasanue. Ilycts 65010 B3410 X T 30%-HOro n y r 10%-s0TO
pacTsopa. Torna 3afiaya CBOAUTCA K PEIICHHIO CHCTEMBI ypaB-

Prc. 66

+ y =600
HeHHi xry , OTKYZa HaXxoOuM (BEIYHTaHHEM) X = 150,
3x+y=900

y = 450. To ects 65110 B3sT0 150 r 30%-HOT0 11 450 1 10%-HOTO
pacTeopa.
Ne 66

Omeem: 35.

Ne 67

Viazanue. O603n24NTh 1 =g, LI b . PelmTh NOMY4EHHYIO
X
CHCTEMY CNOCOBOM NOACTAHOBKH WIH, HCMOAB3YS Gopmymy
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| Pazaen I1. Oreetni, yKadsaHun, peueHna 8 MMC@

cyMMBl xyBos B Bue a> + b3 = (a + b)° - 3ab (a + b). Janee
BMEEM JIBE ITapH pellterii:

o= ay =
l2 23
1! l!
A=y 2

OTKYOa HaXOOUM JBE [Taphl peeHiH HCXOQHOI cHeTeMH (2; 3)
u(3; 2).
N 68

Pewenue. Ilycte x, = i2, tormant—-n+ 19 =42,
niH 4n? — 4n + 76 = 42,

42— (2n-12=15Ck+2n- D2k ~2n+ 1) =175,

Ho75=75-1=25-3=15-5n,kpome TOro, 2k +2n-1>
> 2k — (2n - 1), TOrNA TOITYYHM 3 CHCTEMH:

{ {2k+2n—1=75 {4k=76 k=19

2k-2n+1=1 |4n-2=74" |n=19’

{k
OTKYIA

I

7

2k-2n+1=3 "’ 6

3 [2k+2n-1=15 [k=5
2Ue=2n+l=5"

O1ciona BUOHO, YTo HaHGOBIIee 3HAYeHue # = 19, Torma
x,=192-19 + 19 = 192 - sBuseTCA TOYHBIM KBAPATOM.

N° 69

Yxazanue. YICIOAB30BATE TOT (PAKT, UTO BHICOTA paBHOOEI-
PEHHOTO TPAMOYTOJIBHOTO TPEYTrOJBHHKA PaBHA IOJIOBHHE
THHOTEHY3HL.

N 70
Vxasanue. 3amucath ypaegHenue B suge (x2 + 32 = 6(x — 12,
oTkyma x2 + 3 =1 /6 (x - 1).

r 195
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m 1001 onMMNMaAHaA U 3aHUMATE/bHAR 3asaum O matematuxe |

HAanee pelnTL OBA KBaAPATHHIX YPABHEHH:
1) x*- J6x+(3+v6)=0 — ner xopreit (7 < 0);
2) x2 +J6x+(3-6)=0,

OTKYZA HAXOMUM X, , = _( J6£+JaJ6 -6 ]
Ne71
Pewenue. 3° =37 <33, 333 5273 53% < 3%,
33 2327 2339 =3279 =(27°) >33°,
3maunt, 332 » 3% 51333,
Ne 72
Viazanue. (100a+10b+¢)—(a+b+c)=x2,
wi (la+b)=x>=1la+b=)", rae 0<a<9, 0<b<Y;

11<1la+b<108.

Jna y? soaMoxab 3uavenus: 16, 25, 36, 49, 64, 81, 100.
M3 3THX 35avueHNN monyuuM Beero 70 dncen.

Ne 73
_— 2
Omeem: { 2x —iJ [J:J .
4 8
Ne 74
Omeent: a = -5,
Ne 75

Petuenue. ILycTb X 4MCIIO CTOPOH (@ 3HAYHT 1 BEPIIMH) MHO-
FOYTOJIBHUKA. 3aMETHM, YTO H3 KaXJol BEepIIHHB MHOTO-
YrOMbHAKA MOXHO NMPOBECTH (X — 3) IMaroHaiy, a U3 BCeX €ro
BepHIMH — B x pa3 fonbie. Toraa obiee uncno Auarosanei

x(x-3)
MHOroyroibHuka Gyner pasHO

2
x(x-3) .
HMeeM YPaBHEHHE: T+ x =21, Pemas ero, HalineM, 4To
x=17.
196
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] Pazpen I1. Oreer, yKa3akus, peweHun 8 KRACC @
N 76

Pewernue. Hapectno, uto %b >Jab , %f{ Zz JE ,
OTKYIa 2 ;b -%-a:z Vabed.

4

2 ab, 3HAYMT,

a+h c+d Y 5
a+.&o_::+dS ) * 7 _{a+b+c+d
22 2 4

2
Taxkum oOpazom Jabed S(P—té-l—'-cﬂ] y

orkyna Yabed S%(a+b+c+d).

Ne 77
__ Pewenue. Tlo ycnosmio x + y = aa ux?+y?+10= xy,rae
xy = 10x + y — nBy3HayHOE YHCIO. 3aMETUM, YTO COOTHOIIEe-
HHE X + ¥ = Ga BBRIOMHAETCA JIUING IpH a = 1, Tak xax cymMma
JBYX ONHO3HAYHEIX YHCeNn He Ipeskimaer 18, a mo ycnosuio
cyMMa WP NaHHOTO YHCAA COCTOHT U3 OXHHAKOBBIX YHOe.
Hrak, x + y = 11ux2 + 32 + 10 = 10x + y. Belpaxas y uepes
X 4 MOACTaBIAA BO BTOPOE YpaBHEHHE, IIOTYHHUM KBaJpaTHOE
ypasserme 2x2 — 31x + 120 = 0, o1xyna x, =8 x,=75 (ue
noaxoanT). Ecau x = 8, To y = 3, Torma 83 — uckoMoe 4uclo.
Ne78
Vxazanue. PaccMOTpETE 1BA CTydas:

xz20, x#12,
)} 1

x=2
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g 1001 0AMMIHASHAA W 3AHMMATEALHAA 330U NO MATEMATHKE I

x<0, x#12, v
2) 1 3
y=—_'_‘ 21
x+2
Crpounm rpagpuk
(cM. puc. 67). 4 32

N 79

Omeem: 3 M; 6 M.
Ne 80

Omaem: D(y) =(~o0; =3 (2; + o).
Ne 81

Pauenue Tlipn x=-1,x + =0 mpax=2,[x -2{=0.
Touxy —1 u 2 pa3OHBaIOT YUCIOBYIO IPAMYIO Ha 3 MpoMe-

KYTKa:

1) x<-1, Torma—x-1+ x-2 <3 un -3 < 3, 3HAUUT, TaHHOE

HEPaBEHCTBO BBIMOJIHACTCH IPH X < —1;

2) -1<x<2,torpax + 1 +x-2 <3, oTkyna x < 2. 3nayur,

—l<x<2;

3) x>2, Tormax+ 1-x+2<3,3 <3 —HeBepHO, 3HATHT, IIPH

x> 2 ga’HHOe HEPABeHCTBO He KMeeT pelllcHHH.

O6BeanHAA TOYYEHHKE PeIieHus, HMeeM X < 2,

Ne 82

Omegem: (0,5, vk
Ne g3 .

Pewenue. D:x #0, B

x| _1
= —_— >0, + ——t Lot
7 | x |2 [x|=)y 2 18 12 x
Puc. 68
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| Pasnen II. Oreerw, yuasanus, pewesnn 8 KNACC @

D(x>0, 2 y<0,

i 1
y:—_ y==
X X

Ne 84

Pewenue. TlycTs Jx=3 =t, tne 120, Tormax =2 + 3w
y =t - |2 + 4. ITockomexy ¢ + 4 > { npu Beex ¢, TO

1Y 15
=t-(P+H)=-F-t+)=-lt—=| +—1|.

y ( )= ) ( 2) 4
CneposarenbHo, HaHMeHbIIee 3HAYEHHE (PYHKIHA FOCTHra-

eTcAnmpH t = % uy=-375

Ne 85
Pewenue. 3annieM faHHOE PABEHCTBO B BHIE
f(x2+J;)=x4+2x2JJ_c—(x2+J;). (1)
Tyers 2+ Jx =1, @
WM A+ dx+x=2 €))

VYuutwisas (2) # (3), pasesctso (1) npumer Bua f(1) = 2 -1,
WM, 3aMEHIS ¢ Ha X, MOAYIHM f (x) = x2 - x.

Ne 86

Pewienue. Ilockonsky MHOrOWISH 9€TBEPTOMH CTEIIEHH MOXKET
6BITH KBALPATOM TOJIbKO KBARPATHOT'O TPEXWIeHa, TO HMEeM:

x* +ax® + by’ —8x +1=(mx? + nx + p)?,
am x? +axd +bx? -8x+1=

= m?x* +2mnx? + (0% +2mp)x? + 2npx + p*.

CpasHuBas x03pQUUHEHTH NPH OAWHAKOBEIX CTENCHAX X,
Haxomum: m? = 15 p2 = 1; 2mn = a; i + 2mp = b; 2np = -8,
orkyiam=t1;p=11,a,=-8,b,=18,a,=8,b,=14.

Urak,a;, =-8;a,=8;b, =18, b, = 14.

Ne 87

Omeem: 1.
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g 1001 onMMNMagHaRn M 3aHMMATENLHAA 33A34M MO Matematike |
Ne 88
Yxazanue. EclIK X # y — HCKOMBIE 9HCIIA KX > y (U1 ONIpe-

IENeHHOCTH), TOX +y +xy +x—y + X= 999, oTkyna nomy-
y

MM (y "‘1)2 = @ . [lanee yuecTs, 4TO %= P—Lies0e YHelo,

2
TOrZa (y+1)2 =3 111

=p =111, Torna y = 2, x = py = 222,
_T.e. 2 1 222 — UCKOMBIE YACIIA.
Ne 89

Pewserre, 3 yCIIOBHA CEAYET, UTO HCKOMBIH KBanpaTHBIH
TpeX2eH HMEeT BHI

y=a(x+1)* +b. )
Tax xak rpaguk TpexuneHa (1) npoxoaur yepe3 ToukuA u B,
TO TIONTYYHM CHCTEMY YPaBHEHHIA:

a(=2+1 +b=2, at+b=2,
a2 +1)? +b5=26. {95: +b=26. @
BrruTeM K3 BTOpPOro YpaBHeHHH cHcTeMEI (2) Iepeoe:
9a-a=26-2; 8a=24,a=3.
Torna uz ypaBHeHua g + b = 2 vaxomum b = -1.

CnenoBaTensHo, npu a = 3 H b = —1 NCKOMBIIA KBaipaTHbIK
tpexanex (1) mpumer Bua y = 3(x + 1)2- 1.

Ne 50

Omeem: %az
Ne 91

Vkazanue. 3amena x = yﬁ IMPHBOAUT K YPaBHEHUIO
2y3 +y + 3 =0, 1eBas 4aCTb KOTOPOTO PANATALTCA HA MHOXH-
temn (y+1)(2y7 ~2y+3)=0, oTkynay =—1 — eqUHCTBEHHBIA
KOpEeHb, TOrJa X =— Ji — KOpeHb HCXOAHOI'0 YPasHEeHHA.
200



| Paznen I Oveete, ykasanus, pedieniun 8 KNACC @

Ne 92

Pewuenue. Tak xak npoctoep > 3, TO OHO HMEET BHI

p=3ktl,keN,

Torma  p° —1=(3k+1)? -1=3(3k* £2k) — kparuo 3.

Taxkakp >3, Top=2n+1,ne N, TOTN2

p?-1=(2n+1)? ~1=4n(n-1) — kpaTho 8,

nockonbky n(n—1) — uerno. Tak Kak pz —1 kpaTtHO 3 M 8§,
1o p* —1 xpatno 24. Ananormuno ¢°—1 xpatno 24, HO TOr-
;laj,ir:!2 - qz =(p2 —-1)=(4* -1) penwrca na 24.
Ne 93

Omsem: (4;—o0).
Ne 94

Yxazanue. TlpumennTs TeopeMy Buera. Torga, cornacHo
YCHOBHIO x|3 +x§ ={), wim (a2 +a—-6)3 +3n::2(¢::2 +a~-6)=0,
OTKyl2a a®+a—6=0,unn (o::2 +.a—-6)2 +3a? =0.

U3 nepBoro ypasHeHHS HaX0auM g, = -3, a, = 2, a BTOpoe
YPaBHEHHE He UMEET JeHCTEBUTEABHEIX KOpHEH,
Ne 95

COmeem: 8. 3.

N2 96

Pewenue. 3amerum, uto x° — x + 1 > 0 14 Beex x € R, Tax
KaK OUCKpHUMHHAHT D < 0 u I KosdhdpHHNEHT MOmoKUTENeH,
Toraa nony4uM paBHOCHNILHOE HEPABEHCTBO

x +ax-22-3(x* —x+1), wm 4x* +(a—-3)x+120,

IlTonyueHHOE HEpPaBEHCTBO BHINOMHATCA JUIA BCEX X, €CIH
D<0,T.e. npu (a—3)2 -16<0, ja-3|<4,-4Sa-3<4, oTKy-
na-1<a<7; roraaa="7 —Haubonsilee 3HaYECHHE,
Ne 97

Omeem: x| = -2, x, = 6, X34~ 3+421.
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g 1001 ONMMNUAAHAA M 33HMMATeAbHAA 33R34M NG MavemaTke |
Ne 98

Ykaszanue. Tlpeobpa3oBaTh JIEBY) Y4acTk NEPBOrO ypaBHe-

HHA CHCTeMBbl k BUOY: (Tx—(y -i-19))2 +35(y- 2)2. Hanee pe-
IIMTh CHCTEMY YpaBHEHHI:

{'m ~(y+19)=0,

y-2=0
oTKyaa x = 3, y = 2. HajinenHnas napa (3; 2) yaosneTpopseT U

IT ypaBHEHHIO HCXOAHOM CHCTEMBL, 3HAYKT, ABIACTCA PEILICHH-
€M JaHHOH CHCTEMBL.

R 99

Pewenve. BoimestiM B N1paBo¥ 4acTH ypaBHEHMSA IOJIHBIMN
KBajIpaT; X =02 + 1) +156,
WM xt - (p? + 1) =156. (1)

2+ y% +1)(x% - y* 1) =156.
Hol156=1-15%6=2-78=3-52=4-39=6-26=12-13.
Kpome Toro, x*+ y2 +1> 10, u, oueBROHO,
xz+y2 +1> %% —y2 -1.

Tak KaK 1o YCIoBHIO X€ Z, v& Z Y 1 56 — ueTHOE UHCHO, TO
HAM HAJ0 PAcCMOTPETh panIokeHHe ynuciaa 156 B nmpoussene-
HHEE JBYX IENBIX YHCE] ofHOH JeTHOCTH. M3 mepequcnennrx
map roaarcd vy napsl (2; 78) u (6; 26).

C y4eToM nepecTaHOBOK 3THX NAp M BRIIECH3IOKEHHOTO,
TTOJIYUHM JBE CHCTEMBL:

1){x2+y2+l=78, 2){x2+y2+l=26,

xt -yt —1=2. x? - y* -1=6.
3aMeTHM, 4TO cHcTeMa (1) He MMeeT penIeHHM B OENTLIX YHC-
nax, a cucreMa (2) HMeeT 4 mapsl pelUeHUN, YIOBIETBOPAIO-
KX UCXOMHOMY YpaeHeHH:o; (—4; -3), (—4; 3), (4; -3), (4; 3).
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| Pasaen II. Orpere, ykaaauma, pewenns 8 HAACC @

Ne 100

Yxasanue. 3anava cBOAMTCA K PEIEHHIO CUCTEMEI YpaBHE-
HHH

[ 1
=—(20-x),
¥ 2( X)

15? +h* =132,
(20 + x)h =360,

TAe X — JUIMHA BEPXHEro OCHOBAHNA, £ — BLICOTA TPAMEIHH,

y— npoekLHs 60KOBOH CTOPOHDI HA HHXKHEES OCHOBAHHE.
Hanee, BRIPa3uTh y H A 4EPL3 X, TOTIA NOTYYHM YpaBHEHHE

x4 — 1476x2 - 27040x + 408000 = 0, oTKyna HaxomuM x = 10 —

€/IMHCTBEHHEIH KOPEHb YPaBHeHHA (MOCKONEKY X < 20),

Ne 101

Ykazanue. Yncno, He gensineecs Ha 3, uMmeeT BUA: Im + 1
WM 3m + 2.

N® 102
Peueriue. 3anHeM DaHHbIA MHOTOYNEH B BUIE

(19x +99)% +(19x +15)? =2-19° x2 +2-19-114x +(99% +152).
Kak BHIHM, TDCXYJICH B npanoﬁ YacTH ITOIIYUYEHHOTO paBCH-

CTBa NpezcTaBngeT codoH rpaduiecky napaboiy, BETBY KOTO-
poii HalpaBileHbl BBEpX, TOT/a HAUMeHblIIee 3Ha4ueHe Oyaer
ROCTHraTHCA NPH YCTIOBHH, €CIH Xy = —-2%, HWIH
219144
PR R
Ne 103
Omeem: x(x% + x+1)(x% —x+1).
Ne 104
Omeem: Taz—_zl_.
a —2a +4
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m 1001 onpMMNKAAHAA H 33HKUMATENLHAA 333N N0 MaTEeMaTUKe |
N® 105

Vicazanue. 7512421 = (27 - 243)2.
Ne 106

2 +—12— =% -2 .0603Ha-

x
YHB JaHHOE BhIpakeHHe OYKBOMH A, nomyuum:
A=(* -2 -4 +12=1* =82 +16 =(:% - 4)?, ToTHa

2 2 2
s RG]
Ne 107

Omgem: (5; 4), (-9; 25).
Ne 108
Pewenue. TIycts X, ¥ X, — KOPHH JAHHOTO ypPaBHEHMS.
IIycTh x| ¥ X, ~— KOPHH OaHHOro ypasneHud. Ilycts x, = x% .
TOrgano TeopeMe Brera
X+, =10, x3 + X, =10,
XXy = 203 i

1
Pewenue. Ilycts x+—=1, TOrNA X
x

)

Pennim [ ypasuenue cuicrems (1): x3 +x; —10 =0, 3ametim,
4TO X, = 2 — KOpPEHb YPaBHEHHS, TOrAa (X, -2)(@ +x +5)=0,
OTKYAA X, = 2 — eIMHCTBCHHBIH KOPEHSb, TAK KaK KBAJIPaTHOE
ypaBHEeHHE x% + X3 +5 =0 He HMEET NCHCTBUTENBHBIX KOPHEH
(D <0). Ecm x,, = 2, To 13 Il ypaBrenus cuctemsi (1) HaxoauM
2e3=24 =2

Ne 109

xg =2¢%,

. 1
Omeem: 11pu mobom a, kpome a=0u g =—Z.
Ne 110
Pewenue. A3BecTHO, 9TO S = %ab, Toea ub — KaTersl,
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] Pazgen I1. Ovperw, ykasaHus, pewesun 8 KNACC @

2
Ilo ycrnosmio a® +b? =iS Win fi: 4

Jg » ab "J_g—",

Hycrh 2 _x, Toraa (1) DpHMeT BUAO x+l—i HIIH
b ) x Jg’
2 4 1
x° ——=x+1=0, oTkyna HaxoguM x; =+3; Xx; =—=.
V3 ‘ T

ITockombKy % = x = go, TO tgot = J3u tgo = i , T.€. YTIIBI

V3
NPSIMOYTONBHOTO TPEYroabHHKA pasHe! 307, 60° 1 90°,
Ne111

VYxazanue. TpeoGpa3osaTh qaHHYIO QYHKIHIO K BHIY

e 1Y .7
2 4

y=1-

1 3
OTKYAR Yy = J{E)“?‘
Ne 112

Pewenue. OueBMano, 4TO NpH ASNEHAA MHOTOUNEHA 3-1 cTe-
TIeHH Ha MHOTOYWIEH 2-H CTENeHU MOyYMM MHOTQWIEH 1-i cTe-
neny. Tak kak B gemMOoM U Aermrene KOMpOULMEHTEI IPH cTap-
IIMX HEM3IBECTHBIX PaBHEI IO EAHHMIIE, TO HACTHOE OyAeT HMETh
BHI X + ¢, T.€. IOJNYYHM:

x> +13x% +ax +b=(x* + x+2007)(x +¢).

IIpuMeHAA MeTOO HEONpeOcHcHHEIX K03(pPHIHEHETOB,
HMEEM:

X +13x2 +ax+b=x> + x2 +2007x + cx? + cx +2007c =
= x> + 1+ )x? + (2007 + ¢)x +2007c.
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m 1001 ONMMNMAAHAA W 3AHNMATENLHAS 3agaun o maTemaTwke |

Cpagnubad xo3bbHUHEHTH IPKX ODAHAKOBEIX CTENEHAX, 110~
TYIHM:
1+¢=13, c=12

2007 +c=q, a=2019
2007c=b, b=24084
Ne 113
Pewienue. YMHOXKYM YHCINTEIb ¥ 3HAMEHATENHL APOOH Ha

22,
V2 o+ 357 + {(6-5)' |

Jz—’[\l(%ﬁf —J(9—J7—?)3]=

_VU24235) +4(12-2435) _

~Jag+2977y - Jus-2477)
_J12+2485) +(7-2435+5)° _
T - Juam ey

(YT 5P -5

JAT+d - JJ-_ \/-)2:‘i

(7 +45)° +(J7 =57
(-J-—-l--\/-)s—(w/_ J_) 40 20 — pPalHOHANBHAA

apobb,
R 114

Omeem: 2(b* —¢)=(a® - b)*.

Ne 115

Vkazanue. I3 Touku D€ BC npoerectu DE||AC, Torma
E — uenTp onucagHoi okono A ADF okpyXHOCTH, 3HAYHT,
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] Pasaen II. Oveern), ykazanns, pewenun 8 WIACC @

EA = ED =EF = R, [lanee foka3aTh, ut0 ADEBYH AAED —
paBHOOenpennne, UBD=DE=AE=FE=R=aq.
N 116

Omeem: 47.

Ne 117

Pewerue. Thycte AM = 2, AA M
MB=11.Ilpoponxum AM no
TiepeceyeHHd B Touke D co cTo-
ponoit DO pa"HOro yria,
AOADw AMBD — npamo-
yroisHele ¢ oGWKUM yrioM o B b
ADO B 30°, Puc. 69

A3 AOAMw AOAD, MD =2MB =22,

AD =AM+ MD=24,0D=2-04, OM =14,
Ne 118

Pewenue. Paznennm obe yacti ypaBHeHusA Ha (X + l)2 #0.

x[.?—_-{}.?.{-xz =12,

x+1] x+1

Wi 122 x4 2% V12, (1)
x+1 x+1

Ilyers x T-x =y x+?-'x =y
Y x+1 ’ x+t]

-X
Torgauv=12Hu+vy=
x+1

u+v="7
w=12
obpaTnoii reopeme Buera, Haxonuwm:

=3, uy =4,
V1=4 Him Yy =2,

HMeeM cHcTeMy ypaBHEHHH { , OTKYZa 0 TeopeMe,
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g 1001 onvMNKanHanA W 3aHWMATEALHAA 330aYK No uaTeuamKel

YupTBIBasg OOHY U3 NOLCTAHOBOK, HAIIPUMED, IEPBYIO, 110-
NYYHM JBa YPABHCHHA,
7 -

xY_ 2 - =t x,=
1) x(m}_?., M x° ~4x+3=0, oTkyma x; = L, x, =3.

2 x(-}:ﬁ]=4, am x° -3x+4=0 — ger HeliCTBHTENL-
HBIX KOpHEH, Tak kKag D < (),

Hrak, x| = 1, x, = 3 — KOPHM HCXOHOrQ YPABHEHHA.
Ne 119

Pewenue. 3anuineM HEPaBEHCTEO B B

(=x? +7x-19)a+(3x% -19x +44) > 0. )

JIeBas yacth (1) umeer BUA f(a; x) = fi(x)-a+ f2(x), roe

filx)==x2 +Tx—19, fo(x)=3x* —19x+44.

3ameruM, uTo ¢GYHKURA f(a,x) ABNAerca THHEHHOK OTHO-
CHTENbHO @, TOTIA HEPaBEHCTBO

f(a,x)>0 Oyaer BeimonHAThCA npk BeeX a€ (12), ecnu
f;x)=2x% -12x+2520, )
f2x)=x*~5x+620. 3
Pe1tnM HepaBeHCTRO (2): Tak kKak Df4 = 14 < 0 u I xo3dpdu-
IIHeHT paBeH 2 > 0, T0 (2) hInofHAETCA NpH 1000M X € R.
HepasencTso (3) pemtaeM METONOM MHTEPBANIOB: X £ 2; x 2 3.
3HauNT, peleHHeM NCXOTHOTO HepaBeHCTBa 6yner:
(—o0; 2] U [33+ 00).
Ne 120
Pewenue. D
I cmocod. Ilpoeenem yepes IS
BepliHy B npauyio BDJ|CK :
{cM. puc. 70). Jamerum, uToO '
ABCD — paBHOCTOPOHHMIA, ' L=
U nono6us AACKwu AADB B K
HMeeM:
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| Pazgen IL Oveern), ykazaHws, peiweHnn 8 KNACC @

BD:AD=AC+DC=1+CD. )
CK AC AC AC
Paspemus o6e yactu (1) na BD = CD = BC, nonyuuM Tpeby-
eMoe.
II enocob. [lockonsxy Sy 45 = Sagcx + Sapck> TO

%A C-BCsinl20° = %A C-CK -sin60° +%CK -BCsin60°,

rae sinl20° =sin(180° — 60°) =sin 60°, Tormna
AC-BC=AC -CK+ CK- BC. 2)

Pasgenus obe yactu (2) Ha AC - BC - CK#0, nonyuum
1 1 1

== =t Y. T. O.

CK BC AC’

Nv121
Omegem: 15 oM.

Ne 122
Vkaszanue. 3agaua cBOAMTCA K PEIICHUIO YDAaBHEHHS

115 2
_2+_2 X +14=x,r,uex—~_tmcnonannnnonncrae.
162 9%-16

Pewtasn, naxogum x = 48, X, = F (ae mogxomuT).
Ne 123

Pewernue. V13 Touxku M pacTeo-
POM HUPKYJIA, PABHBIM JUIHHE Ha-
MeTpa JaHHOMR OKPY>KHOCTH, lipo-
BEIEM OKPYHHOCTB, KOTOpas Iiepe-
ceyeT JaHHylo B Toukax Cu C)
(cM. puc. 71). CoeTMHHB 3TH TOY-
Kd € TOUKOH O H NPOIOIDKUB HO-
Tygenssie otpeaku CO u C,0 o Puc. 71
NepecedeHus C OKPYXHOCTBIO COOTBETCTBEHHO B TOUKax A u 4,
nony4um cexymme AM u A\ M, XOTOpHE U 6yAYT HCKOMBIMH.
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m 1001 onuMNUagHas ¥ 3aHUMATENLHAA 33A3uM N0 MareMaTuke |

Ne 124
Omgem: x =9,y =8.
Ne 125

Pewuernue, Umeem:
x(x+D(x+2)(x +3)+1=x(x + Y x +Ix +2) +1=
=(x? +3x)(x? +3x+2)+1= (X2 +3x)2 +2(x> +3x) +1=

= (x% +3x +1)>— BepHo.
N 126 5

Pewuerue I1ycte AB = x, a ¢
BC=2x, ZCBD =q, /N
ZABD =30 ‘ )

Ilocrpoum nyu BE rak, 4 T F D
4yrobsl L EBD = O, Puc. 72

Torna LABE=20= LAEB; BE=AE=ED=x,
3uaunt, £LABD =90°, £ A=60°, LABC=120°.
Ne 127

Omeem: NPAMOYTONBHBIE TPANEIIMM C OCHOBaHHEM 2 CM
n5cM.

Ne 128
Pewenue. Ecn @ +b° <2, 10 &® + B <aPe+bPc <.
3naunT, ¢ <a® + b7, T.e. TPEYTONbHUK OCTPOYTONBHEIH.
N2 129

Pewuenue. Yepes Touky P nepeceueHus qnuaronanei AC uBD
nposeneM EF|BC. H3BectHo, uto EP = PF (ABCD — pasHo-
Genpennas Tpanenusn). [Tycrs EP = PF = x, U3 nonotus A BEP
EP BP PF DP
AD BD,’ BC BD’

H AABD, A DPFu A BCD nonyuum:

HHH£+£—£+-{)—E oT J:[ax—g
81 BD BD O 9
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| Paspen II. Oreerd, YKa’saHus, peleHnn 8 WIACC @

B rpaneruu 4 EFD, nio cBOii- BT

CTBY KacaTeNbHBIX, TIPOBEACH-
Ef3— F
HBIX H3 TOUKM K OKpPYXHOCTH, A
uMmeeM: AE = 4+§-—£ d
9 9 [ ]

Tak kak PK = EM — kax

BRICOTH! Tpaneuut AEFD, To oL
8 28 A MNK D
AM =d=-o= Puc. 73
EM =vVAE* - 4M* = 8‘/_ |=%PK EEM-E—:{—_-

AHATOTHYHO, HaWaA BeicoTy 7P Tpameuuy BEFC, nMeeM

2 4\/— 2
aK s =2
3 3

X +xy =3a,
Vkasanue. I1o Teopeme Buera 1 Torna

XXy =a—z.

(x1 = Top Xoxp —Tog) = 503163 = T((xy + 3, )" =2x,%5) =
=—63a° +64a-16.

b _32

3uauyur, Xg=a= —2— = Ei — panbonplnee 3HAUYSHUE NaH-
aq
HOTO BBIpAXCHIS. Qcraetcs IpOoBCPUTH HAMTHYIHC Kopﬂeifl x4
2_3.£x 32 l—x2 32x _E_S._.,
63" 63 4 21 252
D _(16Y 65 256 65
21

32
np g=—:; X
xz PH a 63

—>
252 441 252

Hrak, a=—.
Tak, ¢ 3

4
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m 1001 0AMMNUAGHAA M 3aHUMATENLHAA 33A34M NO MareMatixe |
Ne 131
Omeem: 2xy—y+1)(2xy—y+4x +1).
Ne 132
Petuenue. Tlpua = b nonyuum toxgectso. Iycte a# b, Tak
xax a°b’ = a+b, 10 a*b*(a-b)=(a+b)a~b),
w a’b*(a-b)=a’ -, um B -a*B = -2 (1)
IIpr6asum k o6eny gactam (1) a*b* #0:
@b -a’b +a’b? =’ -b? + P,
wm a’b’ + &8 +a’ =a’b’ +a’b’ + b,
OTKYHa i = é—taz—ﬂ .
B b 4?4l
Ne 133
Vrazanue, JloCcTaTOYHO 3aMETUTR, YTO
257 4 52 22(274 5)" +5"(27-2) =27k,
Ne 134

Petuenve. OueBMIOHO, YTO KOOPAMHEATA TOYKH IIEPECCICHUA
npamMoit ¢ ockio OX HaX0AUTCA U3 yclIoBua 2ax + 5 =0, oTKyna
b

x= T35, To coBragaer ¢ abeuuecoli BepIIMHE! napabosL.

HOCKOII]:KY 3TU BBE TOUKH HE COBIIANAIOT, TO TAKaX CHYYaLNA
HCBO3MOXKHA.

Ne 135

Vxazanue. Yuectb, uto x # 0. Torna ypapHerve IPMBOANM K

2
2_49_1_ ? 'x2_1 ____l__ _1
T 2) T2

Hanee paznaraem o0e 5acTy HA MHOKHTENH, OTKYI2 Haxo-
neM x; =35, x3 =05, x34=-2% \E .
3amesarnue. MOXHO NIPUBECTH APYTHE CIIOCOOBI penieHs.

212



| Pazpen II. Oveertw, ykazanus, pewesna 8 KNACC @

Ne 136
Yrazanue. 3anincate BEIpaxeHde B BUjIe
6" (8" -1")+ (13" -6").
Janee yuecTs, 4TO pa3HOCTh OTHHAKOBLIX CTele el nenures
Ha pa3HOCThb UX OCHOBAHMIL,

Ne 137
Pewenue. x* +y4 =(x2 —yz)2 +2xzy2 .
Iockonmsry xy=242, 10 x* +y* =(x* - y?)2 +16. (1)
Mycts x? — y? =z, Toraa (1) samumercs B Buae
1yt =22 416,

x*+ y4 22 +16
3HA4YHUT =

16
=z+—, rne z>0, TAKKaK x>y,
z

x? - y? z
Ho HEZZJz-E =8, TOrHa, ec X >y U xy=2\5, TO
z Z
4, .4
d +y2 28, 4T 4.
X =y
Ne 138
Omeem: Ha.
Ne 139
Omsem: 2007 -1.
Ne 140

Vxasanue. 3anMcaTh YpaBHEHNE KaK KBAXPATHOE OTHOCHTEN R~
HO ). y2 +(.74:+z)y+(33uc2 +222 +xz-1)=0; D20,

Te. 722 +2xz+ @ 1x* ~-28)<0; D=0, orkyna x? < iig- ,

T.8. X= E — HanboIKIles 3HAYCHHE X.
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m 1001 onMMNHARHAA W 3AHMMATENLHAS 3aaa4u No martematuxe |

Ne 141
Pewenue. TTycTs 65UTO X ~— GeNIBIX M Y YEPHBIX MAPOB, TOTAA

x+y=30, [x=30-y,
x 519, —yz-11 =
y<11 x <19

= x219, =x=19
xg19 X T

Htaxk, B xopoOke 19 6enkix u 14 uepHEIX wWapos.
Ne 142

Pewenue. Ilycts AD — 6onB- s D 4,
1ee OCHOBaHNe Tpatelm ABCD.,

AA,,BB,,CC,u DD —6uc-
CCKTPUCEI 8¢ BHYTPEHHUX YTIIOB.

Ilo ycnoeuro AB, = B|C, = _
—CDHBD—DA—AC M B C D
(31'0 €IUHCTBEHHO BO3MOMKHEIN Puc. 74
Cly4aH BRIMOIHEHHA YCIOBMA),

Iycts BC = 3x. Tak xak A4, u BB, — OUCCEKTPHUCHL CO-
OTBETCTBYIOHIHX YINIOB A ¥ B, To B4, = AB=AB,

(£LBAA= £AAD= ZBAA, £ABB, = £ B, BC= ZBB,A).

3nauut, AB = 2x, AD = 6x — Tpaneuus pasHobejipeHHas.
IIposeneM BricoTy BM, Toraa mo reopeme Iludaropa umeem:

x=30-y230-11=19,
=
x <19

C

9x? 7, J7 2
¥oog b xt=l el omym X2 E
CnenoBatensHo, S pcp =___—AD; BC BM,

1 6 1 18 9
wm S4pcp =5 T Al =2 57 h
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9 knacc

Ne1

Peivenue.

8013 <8113 = (343 =32 < 3% — (3¢ M =32y =978 <10%
Ne2

Pewenue. Bo3peneM obe yacTn HepaseHCTBa B Ky6:

2 3 3
lx<l+3- 2435 0% J[135) Sfivx <1+,
3 9 27 3 3
Ne3
Vrazanue, JocTaTouno B3arka=n +4,
Toraaan +4 = (n + 202,
Ne4

Pewenue, B xynmeM ciiygae us xopoOkn OyayT BEIHYTEI
340 Gensix u 340 kpackbix mapos (B Moboit nocnenoBaTeIb-
HOCTH) ¥ He okaxercd 341 mapa ogHoro neera. Ecnu BEIHYTB
eme OMH map, To nmony4yrM aubo 341 deneiif, tnbo 341 xpac-

ubIil map. To ecTh B2 KOpoOKH HYXHO BEIHYTE HE INIAAA BCETO
340 + 340 + 1 = 681 wapos.

N5

Pewenue. Het, Tak KaK HHAYE KOP3HHEI C YETHBIM H HEUET-
HBIM KONTHYECTBOM OpeExXos HOIKHO qepe,uonaTbca, T.C. K0p3HH
JOIIKHO GHTB 9eTHOE YUCIO.

N6

Yiazanue, Yuects, uto AMNKn A KPE BMecTe COCTARIS-
10T A MKE. Torpa niomazas NSTHYTOJIRHAKA PABHA ABYM IUIO-

manamM A MKE, T.e. paBHa 2-—;—-1-l=1.

N7

Pewenue, TIpu x = 13 umeem: a-132 +b.13+¢=2,
a YIpH nonyyumM: x = 60 a-60> +5-60+c=3.
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g 1001 onMMNMAZHAA M IAHKMATENLHRA 33[a44 NO Ma'reMaTuKel

BEINTEM U3 BTOPOIO PABEHCTBA NEPBOE:
a(60° -13%)+ H(60-13) =1,
aeciHa Hb —uenble, To | nemures Ba 60— 13 =47, yto HepepHoO.
NS
Pewenue. Ilycte B AABC AC = b, AB = C. o Teopeme
KOCHHYCOB UMeeM:
BC2=p2+c2-2bccos £ A,

AR BC?2 =0+ c?— be. M
Ho TeopeMe crurycos 4c__ BC OTKYda
sn B sinza O
2
$inZB=—— b3 , WM sin> ZB = 3
2-BC’ 4BC?
YauteiBai (1), nonyunm
2
sin? /B=— 0 2

A%+ —bc)

b J_+1 3+l
2

, OTKyna b=
2+ J_
2

1-cos2/B o l—cosZAB_2+J§
2 2 4
V3 o
OTKY/Ma HAXOAMM cosZZBz—T, rnu 2ZB=150° rt.e.
ZB=175°,
N9

Pewenue. ITyctb n uncno noMos, @ — nepebiil 1 b — nocnexn-
HHUi HoMep noMoB. Tak Kak HOMEpa JIOMOB BO3PAcTaloT Ha 2,
TO HMEEM BO3PACTAIOYIO ApHMETHUECCKYIO IPOTPECCHIO, TOT -

a+bh . _a.

[To ycnoeuio 3a.uaqu ¢, Tor-

na (2) npumeT BUA sin® ZB =

Tak kak sin® ZB =

na s, =
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| Paaaen II. Oveers!, ykasaHus, pewennn 9 KNACC @

Ho423=3-3-47, 1, Takkaknz 5, Ton =9, IgaynT, HOMEP
ngToro (cpeauero) xroma pases 47,

Ne 10
Omsem: (a—b)(b—c)a—c)a+b+c).
Ne11
Vxazanue. 3anucath ypaBHeHMe B BULE 4x? - 2} =4- ;0
X
. S 2 3
Hanee pemas, HaxonuM: x; = r X = 3’ Xy = —-2— .
Ne 12
Omgem: 13225.
Ne13

Peruenue. [lanHoe BRIpAXKEHHE ITPENCTABUM B BUIS

33377 2 718 = (3337 4 7Y+ (17173 - PPy -

_(777 _p33 ).

H3BecTHO, YTO CyMMa HEJETHBIX CTENeHelt NeTHTCA Ha CyM-
MY OCHOBAHUIA, a pAa3HOCTL NMIOBHIX NeNbIX cTeneHell aemurcs
Ha pasHocTh ocHoBaHuit. Torla BeIpaXkeHue, CYog1Iee B NEpBoi
cKoOKe menutca Ha 333 + 7 = 340, t.e. va 10. Bripaxenue Bo
BTOPOi cKoOKe nenutca Ha 777 -7 =770, t.e. Ha 10.

HaxkoHen, BIpaXeHHE B TpeTheil ckoOke

7777 _ 7333 = 7333 . (?444 _1) - 7333 . (74-1 l_ 1) —
=73 .2401"" 1)
kpaTHO 10, Tak kak 240111 — 1 kpaTHO 2401 — 1 = 2400, 1.€. 10.
Wtak, nanHoe Beipaxenue nenawrcs Ha 10.
Ne14

Pewenve. Obo3HAUMM uepes X, ¥, Z, # ~— COOTBETCTBEHHO
KOMMURECTBO «ABOEKY, KTPOEKY, CUETBEPOK» H KIATEPOKY.,

Ho ycnopuso | x +y +z+u =30, 1)
2x 43y +4z+5u =90, 2
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Kpowme roro, u<z<y. 3)
Cornacro ycnoprio z KpaTHo 5 my xpatso 7. U3 (3)= y # 0,
z#0. A3 (1) 1 (2) uckmounm x:

{2x+2y+22+2u =60
2x43y+4z+ 5u=90°
OTKYHAa y+ 2z +3u=730. 4

Tak kak z kpatHO S K z#0, Tonus (4) = z=Swmu z = 10.

PaccumoTpuM obe BOZMOKHOCTH:

1. Ecnet z = §, To (4) npumMeT BUA

y+3u=20 (5)

Tak kak y#0 uykpatHo 7, 1o ¢ yaeroM (5) HaxoguMm y = 7
unk y = 14. Ho,ecrm y = 7, 1o 13 (5) = 3u = 13 — He noaxo-
IUT, TAK KaK # — uenoe yucio. Ecmi y = 14, To3u=6,u = 2,
Tormax=30-(14+5+2)=9,

2. Ecmiz=10,toy +3u=10.

Tak kaxk y #0 My KkpaTHO 7, TO € y4ETOM YCIOBHA Z < y Clle-
nyeT, uro npu z = 10 JOIKHO OBITE Y >z M ypaBHeRue y + 3u= 10
He MMEET PEIlIeHHA IPH YKA3aHHOM OTPaHNYeHHH,

HAtak,x =9;y = 14;z = 5;u = 2, 1.€. (qIATEPOK» — 2, «4eTBE-
pOK» — 5, «TpoeK» — 14 1 «aBoek» — 9.

Ne 15

Pewenue. Tlyets a = 17, b = 25, ¢ = 26 cM —— CTOpPOHBI
I Tpeyronpunka,a = 17,5 = 25 — nse cropoun 11 Tpeyronpun-
Ka H X — JUIHHA TPEThEH CTOPOHDL.

Ilo ycroBmo, y HaHHEIX TPEYTOJILHUKOB pPaBHBL PafHyCH
BITMCAHHEIX OKpYXKHOCTeil, Torma

St _ Sy

r=—===rne S, =/p(p-a)p-b)pm—-c)
A PR J
P ~_—.%(a+b+c)=34 u S, =34:17-9-8 =204 (cMd).
42+x
AHaJIOTHYHO, p; = >
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u S, = 42+x. 42+Jc_17 42-!-3:_25 42+x__x -
2 2 2 2

_J42+x-42—x_8+x_x—8
2 2 2 2

Hrax, J(42 +x)(42—x)(x+8)(x—8) 42+x 204
4 2 34°
i J(42 + x)(42 — x)(x +8)(x - 8) _
2(42 + x)
Wi (42 +x)(42 —x)(x +8)(x -8) =144(42 + x)%; 424 x#0
(42 - x)(x* -64) =144(42 + x),
42x2 ~ x® —2688 + 64x = 6048 +144x,
x3 -42x2 +80x +8736=0.

Moxso yoeruTECd, 9To X = 28 — KOpeHs KyOHYecKoro ypas-
HEHMA, TOI'AA [TOTYYHM:

x?(x—28)—14x(x —28)—312(x —-28) =0,

(x~28)(x* ~14x-312)=0, x; =28,

x? -14x-312 =0, oTKyna HaxomuM x, = 26, x, = —12 (ne
NOIXOINT, TaK KaK x > 0).

Ecmu x = 26, To nonyyum I Tpeyronsnuk. Utak, AnmuEa Tpe-
Theii croponsl Il TpeyronpHuka pasHa 28 cM. [Ipr atomr = 6 cMm
(MOX<HO IIPOBEPHTH HEMOCPENCTBEHHO).

amenanue 1. Ycnosue Toil 33124y 3aUMCTBOBAHO U3 KHH-

it Tpuze 9. 3anaum ¢ wzioMuBKod. — M.: Mup, 1975. Ne 167.
C. 4142,

3amevanue 2. Penxvm npuMepoM «TYNOYrofbHBIX Onn3He-
LOBY» CITYXAT TPEYTOJbHAKHA CO CTOPOHAMM, PABHBIMH COOTBET-
crBenHo 97, 169, 122 1 97, 169, 228, V xaxporo 3 Hux r = 30
(cM. Tam xe).

Jamenare 3. I1pencrapiser HHTEPEC HAXOKICHHE IBYX TPE-
YTONBHHKOEB MO06KOI0 BHAA Y KOTOPBIX paBHBI pauychl OTIH-
CaHHOI OKpYXHOCTEI (npum. asm.).

6,
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Ne 16

Pewenue. U3sectHo, uto SA = i—l:s- =p-r,

a a+b+
120174 E: ¢

r, otkyna 2Rr(a+ b+ c)=abc. 1

4R 2
ITo ycnosuto Rr =130, Torna (1) npumer sun
260(a+b+c)=abc. 2)

ITockonwky cropoHsl 4, b, ¢ A ABC obpa3syrot apubmeru-
9ecKyIo nporpeccuio, To 2b = a + ¢, Torna (2) npuMeT BUA
260 * 3b = abc, oTkyna ac = 780. Utax, a + ¢ = 2b, ac = 780,
T.€. CTOPOHEL @ H ¢ MOXHO NPHHATE 32 KOPHH HEKOTOPOTo KBa-

D
paTHOro ypasHenus xZ — 2bx + 780 = 0, — =52 — 780,

4
iz =b+6? —780.

Haunmensmyto Tpoiiky (a, b, ¢) noxyunM, nonaras b = 28,
Torda x, =28+2, otkymax, = 30;x, = 26. Tak xaka <b<c,
TO YCIOBHIO 331a4H YAOBIETBOPSET HAMMEHBINAs Tpolika Yn-
cen (26; 28; 30).

Ne 17
Petuenue.
(1+ _7 )(H 19 )>293,
sinx COsSX
7 19 7:19.2
14—+ +— =
sinx cosx 2sinxcosx
=1+ _7 + 19 + _266 >1+7+19+266=293,
sinx cosx sin2x
Ne 18

Pewserie. TlockoNbKy ueTbepTad CTeneHb yicna BEC = x
ABNISETCA ETHIPEXIHAUHBIM YHCIIOM, TO CAMO YUCIO X HE MEHb-
me 6 1 He 6onbme 9, Tak uto BECBI — omHo us umcen 1296,
2401, 4096, 6561. M3 nepeurcIeHHBIX YUCEN NI BTOPOE YA0B-
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lPa:neJl II. OreeTH, YKa3aHWA, pPelieHHs 9 WNACC @
neTBopseT TpebyeMoMy yOIIOBHIO, @ MMeHHO B = 2; E = 4;
C=0;bI=1.
Ne19

Pewenue. [JonyctaM npotHeRoe. Torna obimee Koy4EecTBO
KpoluKoB Oyner He MeHbie, yeM 0+ 1 + 2 + 3 + ...+ 45 =

45-
= _Eai@ =1035 > 1000.

Ne 20
Vxasanue. ITpHBeCTH HEPABEHCTBO K BHAY
(6sinx —cosx)2 20.

N21

Pewernue. [laHHOe ypaBHEHHE MOXKHO PEIIHTD pasiIHYHBIMH
crnocobaMu.

1 cnocob. 3anuieM ypaBHeHHe B BHOE
(x* +4x> +4x?)-2x2 —4x+1=0,
W (x? +2x)° ~2(x% +2x)-1+1=0,
(x2 +2x-1)" =0, x> +2x-1=0,

£_=1+1=2>0, x5 =-1£+2.

CiienoBaTETBbHO, HCXOAHOE YpaBHEHHE UMEeT OBa CONPKEH-
HBIX KOPHA.

II ciocot. x* +4x> +2x%2 —4x+1=0.
M3 ycnoens cnenyert, 4To x #(), TOTHa HMEEM!

x? +4x+2-i+-12—

X x

HIIH (xz +-12—J+4[x--1—)+2=0.
X X

. 1 1
3amenoit x—;=t, TOIYIUM x? +—2—-=£2 +2,
x

=0,

P+4+4=0,(+2P=0,t+2=0,0rkyna t=-2.
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3uauur, x 1 =-2, W x?+2x-1 =0, & r.a. (c™. I cro-
c00). ¥
I11 cnoco®. ByruteM oT 0Genx yacTeli ypaBHeHHS 4x2:
1+ x*) -4x? =4x(1-x?)-4x?,

HIH (-x2) =4x(1-x?)-4x2.
Paznenmum 06e yacTH NOJTy4eHHOTO YPaBHeHHA Ha
x(1-x2)#0.
— 2 2
Iomyyum 1=x =4—4-L2; NyCTh I-x =,
X 1-x x

TOTHA t=4—-‘:-, -4t +4=0,r=2ur.n (cM. I cnocob).

IV cnoco6, Iycrs x = tgt, rorma (1 + tg20)? = 4tgi(l — tg2s).
Janee HMeeM:
1 _4sint cos’t-sin’¢

- )
00341 cost cos2 t
1 . .
WIH —=4sintcos2t, 4sintzcostcos2t =1,
cost

2sin2rcos2t =1, sindr=1, 4= ;+21m,

i?—£+E TOT, =t n+m MT
8 4y nax—g-s- T W

Ne 22

Peutenue. TlposeneM nuaroHans LT. Tak Kak Tpanenus
KLMT — pasrobenpennas, To juaroHany MK o LT paBHBI 4
YIIBI IPH OCHOBAHKMAX paBHBI (IO CBOACTBY). O — TOUKA Iie-
peceuenus guaroHaneii. Kpome toro OK = 0Tu LOTK =
=/ OKT = 75°. 3nauut, £ KOT = 180° - (75° + 75°) = 30°,

CeROBATENbHO, Sk 7 = -;-KM -LTsin30°=16 (M%)

222



| Pazpen I1. Otoers, yKa3anua, pewernn 9 KNACC ‘@

Ne 23
Pewienue. meem:
2a+(2a+2)+(a+4)+...+(2a+2k)=100,
WIH at+{a+D+(a+2)+...+{(a+k)=50. (0
IMTocnenobarelmsHOCTE (1) pencTaBiaeT cofoii BO3pacTaIoNyIo
apH(MeTHYECKYIO IPOTPECCHIO Y KOTOPOH cyMMma pasHa 50:
ar(atk)
2
HITH (2a+k)-n=100, )
Tak kak a, = a+k, acapyroii CTOpoHbl, a, = a; + (n—1)d,
TO a+k =a+n-1, oTKyna n = k +1, 1, yautsisas (2), nomygum
(2a+k)(k+1)=100. (3)
H3(3) = 2a+ k- (k+1)=2a—- 1 — He4eTHO, T.¢. OFHH
M3 MHOXUTeNell YeTeH, a apyroii — HeuereH. Kpome Toro,

2a+k>k+1.Hol00=100-1=25-4=20-5, Toraa uMecm
TPH BO3MOKHOCTH:

2a+k =100
1) k+1=1 » a =50, k =0 (He NOAXONHT, TaK KaK JOIy-

50,

YHM OJHO YHCNIQ).

2a+ k=25 20=22 _
2 k+l=4 ° k=3 , OTKYA MOJIYYHM ITOCNEROBATEIb-

BOCTB 22 + 24 + 26 + 28 = 100.
2a+k=20 [2a=16
k+l1=5 °  |k=4 °

T.¢. 16 + 18 + 20 + 22 + 24 = 100.

Hrax, 3anata ¥MeeT 1pA PellIeHHs:
22+ 24 + 26 + 28 = 100,
16+ 18 +20 + 22 + 24 = 100.
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Ne 24

Vxasanue. [loctponts A ABC no napannenorpamMma A BCE,
Janee npuMennTs TeopeMy cuHycoB, [Tocne npeo6pa3oBauuii

naxomaM: AB =72 mm, BD=%(]+J§) JiM.
Ne 25

Pewenue. ITycrs ab=10a+b - ABY3HAYHOE YHCIIQ, TTiea —
uHdpa Aecarkos, b — enuHHN. COrIACHO YCIOBHIO MMeeM:
10a + & =k - ab, wim b = a(kb - 10) =>, uro b xpaTHO 4.

Htak, b = ma, Tae a n b — OAHO3HAYHEL, IOSTOMY U M —
OAHO3HAYHO.

Taxkkak 10¢ +b=10¢ +ma=a(10+m)n 10a+b =k ab,ro
a(l0+m=k-abte. 10+ m=kbumu 10+ m=k - ma=
=10 = m (ka - 1), 3uauur, m — penurens uucia 10, Torna

.10
m=1,2:5ka= -;+1.
1. Ecnum=1,10a=1,5= 1. HcxoMoe uncno 11.

2. Ecnmm=2,t0a=1,2,3,nd=2,4, 6. Tlonyuum 3 uucna:
12, 24 u 36.

3. Ecim=5,Toa=1,b=>5, 1.e. momyunm uncio 15. Takum
ofpasoM, HaxoauM Beero 5 uncern: 11, 12, 24, 36, 15.

Ne 26
Omeem: i-(mz - p2 ) cm2.,

Ne 27
Yrazanue. CoriiacHo YCIOBHIO MMeeM CUCTEMY YpaBHeHMI:
a+b+c=17
{@ —cha=T792 OTKyJia HAXOIUM eIMHCTBeHHOe YHCo 971.
Ne 28

Pewenue. Ilycrba = 11 M, b =23 M, InVHBI fHaroHanei x u
¥, TOTAA, M0 CBOWCTBY mapajuienorpaMma (CyMMa KBaJipaTOB
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JHaroHasnei paBHa CyMMe KBAZPATOB BCEX €TI0 CTOPOH) HMEEM:
x2+3y?=2a? + b2

Tlycts x =2k, y = 3k, Toraa 4k% 4+ 9k% =2(23% +11%),

13k% =1300, k% =100, & =10.

3uauur, x = 20, y = 30, T.e. ANMHH AHaroHasei napameno-
TpamMMa paBHH 20 M K 30 M.
Ne 29

Vxaszanue. 3anvcats cHcTeMy B BIjte
[(x +y)x + ) =65,

(x+ y){x—y)2 =35
Janee BBeCTH 3aMeRY (x — ) =a, x +y=b.
IMonyunma = 1, b = 5, mocne gero HaXoauM ABE APHI pelLe-
Huit: (3; 2), (2; 3).

Ne 30
Vxazanue. YuecTb, 910 gy + a9 = a5 +ay.
a+ d="1
Peulas Nomy4yeHHYIO CHCTEMY , Haxomum:
o +8d =21
a=5d=2
Ne 31
Omesem: -3,5.
Ne 32

Viazanue. D=b?>—4dac=0,wm 9-2-2-(17+m) =0, or-

KyIa m=—151.
8
Ne 33
Omgem: p > n,
N2 34

Pewenue. 100000 - 0,3 = 30000 (py6.);
B aax 825 225
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100000 — 30000 = 70000 (py6.) — cTOMMOCTE TOBapa MOCTe
I noHKxeHNs.

70000 - 21000 = 49000 (pyb.) — oxoHYaTENbHAA LIieHA TO-
Bapa.

Ne 35

Pewenue. Tlo yenosuio a, = 4, d = 4. Ecnu yncno a, = 74
SBJIACTCH YHEHOM apUPMETHIECKOH IPOTPECCHH, TO

a,=a+(n-1)d,nm 74=4+(n-1)-4,
OTKYHa Haxogum n = 21,5, 4T0 HEBO3MOXHO, TaK Kak pe N.

Ne 36
Pewenue.
436" __ 4@y _6"3 5 ..
92n+2 .32""3 22n .32:1 .92 .3—3 62" :
Ne 37

Pewenuie. Touxa N umeer koopaunatsl (0; ), Toraa nMeeM:
y =4, T.e. N(0; 4). Tax kak rpadux pyHKIHEN nepecekaeT och Ox
B JBYX TOYKax, TO y = 0, TOT1a IOJIy4YHM ypaBHeHUe:
%2 —x? —4x+4=0,um x*(x-1)-4(x-1)=0,
(x-D(x2 -4)=0, (x—I}x-2)}x+2)=0,
OTKyAa HaX0mHM: X = 1;x, = 2, x5 =-2. Touku M n K cummer-
PHYHBI OTHOCUTENBHO ocH Oy, Toraa M(-2; 0), K(2; 0).
Hrax, M(-2; 0), N(0; 4), K(2; 0).
Ne 38
Pewienue. Tlyctb @ = 15 oM — cTOpOHa NPaBWILHOTO Tpe-
YTONIBHHKA, TOTAA
na® @3

32

2
Sp. = , WK S¢_=1—§—-(2n—3\/§)=40,5(.uuz).

Ne 39
Omegem: ac(2; 4).
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Ne 40
Vxaszanue. SBngercs, npun= 3.

Ne 41

8*

Peruenue.

I ciocof. ITepeMHOXHWB YPABHEHHA CUCTEME], TOMYYHM
x*+2x2p? 4+ 34 =25, wm (x? +y?)? =25.

Talclcaxx2+y2>0,'rox2+y2=5. (D

Hcxomuyio cicTeMy 3anHmeM B BHe

L2+ =10,
y

X, 2 2 _E (2)
;(x +y )--2.

Pazpenus nounenno I ypapHeHre cucTeMsl (2) Ha I, yMeem:

x? 2 2
— =4, wm x =4y°. (3)
y

H3 cootrHomerni (1) n (3) monygnm:

[x2+y2=5

x? =4;v2

x2 =12,
N =l
I1 cnoco@. 3annuieM JAHHYIO CHCTEMY B BHLE
x4+ xp? =10y, lx(xz +3y2)=10y,
{yz +xty=25x; y(x2 +y*)=25x,tne x 20, y#0.
Pasnenus I ypasHenne Ha II, nonyunm

, OTKy1a [

£=4—y, w x* =4y, x =12y,
y X
HNmeeM aBe CHCTEMBIL:
1) x=2y, 2) x="2J’,
x"’+xy2 =10y; --8}’3—2):3 =10y,
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W3 cucTeMBl 1) HAXOMMM X 5 = +2, Yi2= %l
Cucrema 2) He MMeST pelIeHUHA,

HT&K, PELICHHEM HCXOI[HOﬁ CHCTEMB! ABTIAKOTCA NTAPEI YHCEN
-2;-1)a (2 ).

Ne 42
4

Omaem: (—oo; =1} -l;g V[6; + o).
Ne 43

Pewenue. Beectr 3ameny +x = ¥, y 20, TOraa MOIYYUM

2 e —

y2—3y 4 0, um Y-HOHD
y +2y-3 (y+3)(y-1)
HEPABEHCTBO METOJOM HHTEPBANOB; HOMyUHM 1< y <4, wim

1<J;<4, oTkyxa 1 < x < 16. Torna x = 15 — Hanbonpiuee
LeJIoe pemeHe HCXOAHOTO HepaBeHCTBa.

Ne 44

Pewenie. c0s20°cos40°cos80° =

-1 -(25in20°c0s20°)cos40°cos 80° =

<(. Pemas nomyyeHHoe

25in20°
= _1' -8in40°cos40°cos8(° = — -sin80°-cos80° =
2sin20° 4sin2(r
1 . .
= .(25in80°c0s80°) = -sinl60° =
Seinape oin807cos80%) =g oS -sin
. . 1
- .sin(180° —20°) = -8in20° = -
gan20° )= gema0 2=
Ne 45

TN
Omeaem: x =—8—, ne Z,

Ne 46
Omeem: x = 25.
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Ne 47
Yxazanue. UMeeM cucTeMy ypaBHEHHI:
a3
h-q) _ s
1-¢
24 _ .6
M =364,
l-g
Pazpenus 11 ypasnenwe Ha I, a 3ateM | ypasHenne Ha no-
nyueHHoe, uMeeM: 3> —10g +3 =0, 0TKy1a HAXOLHM G =3

q = 3 — He MOJIXOJINT, TaK KaK NPOTpeccHs Bo3pacTalomas.
Ecmg=3,10b, =2,

Ne 48 AP

Peuuenue, I cnoco®, A A

Mycrs AC=b,BC=a, . RSV L 2
AB = c. Ilposenem AM M
TaK, 4To6s Z BAM = 15°, Pre. 75

Torma LAMC =ZMAB + £ MBA = 30° (BHemHui yron
AAMB); AM = 24C = 2b (no cBOMCTBY KaTeTa, NeXaiero

npoTuB yraa B 30°). 3uauut, u MB = 2b. IloctpouM MN L AB,
Torma AMNB ~AACBu MB _NB HIIH E_i OTKYZA
AB BC’ c 2a

ab:%cz,u, TaK Kak Spicp =%ab, TO Spsca =%c2, 4TO M

TpebORAAOCH MOKA3AT.
I cnocol. a=ccosl5® b=csinl5° torna

Saace = -%-ab = %cz sinl5°cosl5° = i—cz (2sinl15°cos15°%) =

l 7 . 1 2
=—¢ sm30°=—¢°, 4. T. 0.
4 8
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Ne 49°
Omsem: 1089,

Ne 50
Peuuenue. B @ +a+1 =0, To, pa3nenus o6ec 4acTH Ha

1 1
a #0, nonyuum: g+1+—=0, oTkyga a+—=-1, Torna
a a

2
a*+ ! =[a+lJ -2=-1

& a
4 hY4
a’ +L3= a® +L2 a+1—]—[a+l]=—l-(—l)—(—-l)=2,
'
a4+L4= a3+L3 a+-1- —(a+-lz-]=—1,
a } a IS 0< a
a +L5= a"-!--IT, c:z-i—i —[a3+L3]=—-l,
a \ ap 9 a
( 3
a5+L6=[a5+L5\ asd —[a4+L4]=2,
a a <F a< a
a7+—17—(a6 +i6 La+:11. —-(as +L5J=-L HT.J
a a ) a

W3 5THX COOTHOIIEHHA BYEO, WTO AN NoKa3zaTenel cTene-
Hell, KpaTHBIX 3, 3HAYEHHE BRIpaXKeHNK paBHO 2, a B OCTANILHBIX
cnyyagx paeso -1. Ilockonexky 2007 kpaTHO 3, TO 3HAYeHHe
JaHHOTO BEIDAXKEHHA PABHO 2,

Ne 51

Pewenue (cM. puc. 76).

I Cant) G2 ) N TR RO C ) [CL ) NS
fx 3] |x-3]

D:{x;&o,
x#3.
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1) {x>3, 2){x<3,

y=x+1 |[y=-x-3.

Pnuc. 76

Ne 52
Pewenue. D: x#0.
c0s2007° =cos(6-360° ~153°) =cos}53° =
=cos(180°-27°) = —cos27°.

-cos27°+cosz7°+—1—-£=|x|—3--1-;
3 x| 2

Lo x-2; 21x R 31x|-2=0;

I x| 2

+ i .
|x|1,2=§-z§-, |x|=2, x),=+2; |x|=-5 — HET KOpHEeil.

HTax, x, , = +2 — KOPHH HCXOIHOrO YPaBHEHHU.
Ne 53

Omeem: [%(l - \/l_'?); —IJU (L; + o).
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g 1001 onuMNKHAnHAA K IAHKMATENLHAA 3aA34H N0 MaTeMarTHxe |
Ne 54
Yxaszanue. IlpencraBuTh ypaBHEHME B BUIE
(Vr=2+x+6)? +(Vx=2 +Vx+6)=20.
Jarnee, pemiuThL 3aMeHOH m +Jm =y, y>0.

ITonyuuM ypaBHeHHe y2 +y-20=0, otkynay, =4,y,=-5
(ne ynosnersopset yciosuio y > 0).

Ecntuy=4,T0x -2 ++/x+6 =4, 0TKya HaxomuM x =3 —
KOPCHB HCXOIHOTO YPABHCHHMSA.

Ne 55
Omaeem: 3,

Ne 56
Omeem: [5; +o0).
Ne 57

Pewsenve. Tlockonsky v3x2+4 >0 npw moboM x€ R, To
x-1>0, T.e. x>1. 3anuuieM JaHHOE HEPABEHCTEO B BUJIE

V3xZ+4 24(x - 1), ", Tax Kak oDe YaCTH HepaBEHCTRA I0-

IOXHUTEeNELHLI, TO, BO3BeAd B KBAAPAT, HONYYHM PABHOCHIBEHOE
HEpPaABCHCTBO

3x? +4216x% —32x+16, wm 13x% -32x+12 50,

OTKyAa %stz .
VuuThipag, 410 x> 1, AIMeeM 1 <x=2.
Ne 58

Omeem: x =2m; x = 5?“
Ne 59

VYxazanue. (Q110x+4)2 =yx=5-4Jx+2, rae x25.
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| Paagen IL. Oteetui, yKazanun, pEweHHs 9 KNACC @

Pemras nmory4eHHOe ypaBHEHHUE, HAXOAMM X, = 14, x, = -1
(ve mogxoauT, TaK Kak x = 5). Urak, x = 14,

Ne 60

Omgem: CymecTBYIOT, HalIpHMeEp, CO CTOpoHaMH 25, 38 H
51 eauHmL.

y{l
Mot 4
x #0, 3.
Pewenue. D) ; <4, |
1) 0<x54, _._l X
J’=2m -3 T o‘ 1 p —x
2) {x<0,
=—2J_
Crpoum rpadux (cM. puc. 77).
'NE_E?—_—_ Pne. 77
a#0
b > _
Pewerue. D : ab >, {b;eo’
2, 32
a+b
JT cos® x Yab
a* + 5% 22ab
jcos3x|<1 = cos3x =1L 3x=mn,

OTKYAR x=£3"~, ne Z,
Ne 63

Pewenue. D . x#+ 12,

x* +4ctgd’(-1g4°) 2 x4 2
|x|-2 T Ix=2
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m 1001 onuMnIKagHAA W JaHMMATeRLHAR 3a8a4W no Maremaruxe |

) {x=0 x20
1G22+, 2 ¥ -x-250,
| (-2

OTKyZa monyduM 0 <€ x <2,

2) [x<0 x<0

-(x—2xx+2)2xz x2+x—25Q
—(x-2)

T.e. —2<x<0,

ChneaoBaTenbHO, peleHHEM HCXOQHOTO HEPABEHCTBA SIBIA-
eTCa IpoMexyTok (=2; 0).
W64

Omgem: 1099,

Ne 65

Yxazanue. Hcnione3oBaTk GopMyianl R= c;_.:'x* Hr= E,

p

TOTAA R-r = abe .
4p

Janee 0603HaUNTh CTOPOHBI TPEYTOJIEHHKA:

a:x’b=x+2’c=x+4, @:M

4p 6
oTKyaa X = 26 (kopens x = — 30 He noaXxoauT), T.e.a = 26,b =28,
¢ = 30. 3nan CTOPOHBI TPEYTOJIEHRKA, HAXOIMM IVIOTAAE 1o dop-
myne Tepora: § =+/42-16-14-12 =14.4.6 =336 (xB. en.).

Ne 66

=130;

— B C
Pewenue. IlycTe B Tpanenuu
ABCBAB=CD,AC=BD=mnu 0
LAOB= 0, A0=x,C0O=y.
3aMeTnM, 4TO A D
S=ZSMOB+SABOC +SM0D= Pue. 78
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[Pa:m.en 1. OTBeTH, yKaIaHUA, PEIIEHUR 9 KNACC @

=2 -%xysinoc +% y? sin(180°—0t)+-%x2 sin(180° - o) =

2

= Xysin -l-%y2 sina-l-%x sina =

2

=%(x+3’)zsin0£=%m sinc,re x+y=AC=BD=m.

Hraxk, S =-;-m2 sino, 4. T.4.

Jamevanue. Ecm ¢ =90°, 10 ACLBD, " B 3TOM caydae

1
S= —5 m? , TJaem — IIHHA THATOHAIH.

Ne 67
Omeem: 4,
Ne 68
Vxazanue, 3ameroMi J; =y, rge y 2 0, JaHHOE HEPAaBEHCTBO

(y-4(y+h)
TPHBOOUTCA K BUAY ————iutem2 (), oTKyRa 1<y <4, win
(+3)y-bH
1<x <4, T.e. 1< x <16.
Ne 69
Pewenue. OGnacTb onpenencHns ypapHeHus: 15 < x <97,
Y97-x =a
Yx-15=b
Torpa nomyuum a + b = 4, YauTEIBas NOACTAHOBKH, IMEEM
a*=97-x, b*=x-15na* +b* =82.
Juia HaxoXpeHna a M b peliaeM CHCTEMY YpaBHEHHI:
at+b=4,
a* +b% =82,
Ho a* +b* =((a+b) —2ab)* —24%5* =
=(16-2ab)* —24%b* =82,

l'[ycnﬂi , e a=0,520,
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g 1001 onuMMHanHaa W JaHKMATENbHAA 3234 NO MaTeMaTHKe |
wm  (16-2ab)* —2a*b* =82, (ab)* -32ab+87=0,
OTKYIa (aby =3; (ab),=29.

Yuursisag, 4To a + b = 4, NONYYHM JBE CHCTEMBI:

a+b=4 a=3 |a=1
D=3 * O™ pop (b3’
x=b*+15=97-4%; x =16, x, =96.
(O6a xopHA YIOBIETBOPAIOT HCXOAHOMY YPABHEHHIO.

a+b=4

2) Pemias aHAMOrHYHO CHCTEMY { » MOXHO yOeanTs-

ab=29

¢, YTO TMOCNEHAA He uMeeT pelnennii. Mitak, ucxonHsoe ypas-
HEHHE MMEET 1IBa KopHA: x; = 16; x, = 96.

Ne 70

Vkazanue. CornacHo yCIOBHIO HMeeM ypaBHeHHe

(64_x)_f.gfi___’ﬂ=49,
oTkyaa x, = 8, x, = 120 (#e nogxonur).
8-(64-8)

Wtak, B 1 pa3 ssunum 8 J ciupra, apo I1— T:?(ﬂ)
CIHpTA.
Ne7i

Petuenue. Ilycre ab=10a+b — MCKOMO® JBY3HATHOE THC-
10, Torna ba =10b+a — 9uciI0, 3AMHCAHHOE B obpaTHOM 1O-
pAIKe.

Ilo yciosuio  10a+b=10ab+k

10b+a=2ab+k,
rae k — octatok. Brmura u3 I pasencrsa Il, nomyunm:
9a = b(8a +9).

Tak Kak 1€ g £9, To HeTpyAHO yOeOHTHCA, YTO CAHHCTBEH-
HOE 3Ha4YeHue a, NpH KoTopoM b Oyzer uenwmM Gymer ¢ = 9,
Torma b = 1. Mcxomoe ancno 91.
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] Pazgen 1L Ovserw, ynaanus, peweHus 9 KNACC @

Ne72

Pewernue. V3 IepBO TOYKH MOXHO NPOBECTH {72 — 1) mpsMBIX
JIMHHHI KO BCeM OCTATTbHBIM, M3 BTOPOii TOUKH MOXHO TPOBECTH
(n — 2) npAMBIX THHUH, TAK KaK NpAMad, HIYIad K NepBoif Tog-
Ke, yXe yuTeHa, M3 TpeThelf TOuKH MOXKHO IIpoBecTy (1 — 3) nIps-
MBIX JIHHUHA H T.0. 3 nocneaHei ToUKH Hellb3g OyAeT IPOBECTH
HH OHOH npaMoi nHHAK. TaxuM 00pazoM, YHCIIO MPAMBIX JIH-
HRI IpEeACTaBIIeT CYMMY 'WICHOB api(pMeTHYECKOH IIporpeccin

S,=(n-D+(n-2)+(n-3)+...+3+2+],
raea, =n-1,a,= 1 n9ucno uienos (n - 1).

Torna 8, =4 % . (p_y= 221t (g 22=D)
2 P "'_'2
Ne 73
Omeem: 1 cm.
Ne 74

Viazarue. YdecTs OrpaHHHCHHOCTD KOCHHYCA, TorAa cosx =1,
cos%:i =1, oTkyaa x =8mm, me Z,
Ne75

Omeem. (—=;2).
N° 76

Yxazanue. Bripasuts U3 I ypaBHeHna x uepes y H Nopcra-
uth Bo Il ypaBHenve. Hanee, nocie ynpolleHRi momyauM,
4TO YCIOBHE 33a%H BRINONHACTCA TpHa =2 na = -1.

Ne 77

1 1
Vicazanue. 3amencli —=gq, il =} HCXonHOE ypaBHEHHe

X x+
3_pd=
CBOIOUTCS K PEIICHHIO CHCTEMBI b 8 , OTKYNa HOBO#H
a-
_—1
ab
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g 1001 oAMMNHaAHAA W 3aHKMATENLHAA 33434 NO marematike |

3aMeHoil 2ab = { mony4yaeM ypaBHEHHe £ +6:1-7=0, KODEHb
KoToporo ¢ = 1, Torpa ab =:,12-; x=-2,%x=1L
Ne 78
Omeem: (0; 1,5),(3; 0).
N 79
Pewenue, Tlycth JI-_J; =2y, roe y=0.

Kpowme toro, x >0, Torga I—J ~Jx 2z 0, 1- Jx2 0, oTKYy-
Ja0<xsl.
Taxk kak y1—vx =2y, TO \E=l—-4y2, x=(1-4y*)%, Tor-
Ia JasHOoe YpABHEHHE IPHMET BH
H1-4y*) = (40-4y*)(1-2y)",
oTxyna (1-2y)*(5y" +4y-9)=0,

i
wm 1) (1-2y) =0, y=7, Torma x=(1-4y*) =0

—2+7
5 ’yzﬂl!

2) 5)% +4y—9=0, oTkyAa Y23 =

9
n= 73 (ue yooBneTBoOpAeT, Tak kaky > 0).
Ipn y =0, x =9, Ho NpH 3TOM Jx=1-4=-3 <0, 470 He-
BO3MOXKHO.
Hrax, x = ) — emuHcTBEeHHEE KOpeHD YpaBHEHHA,

e 80
Omgem: x =T + 21 x=:tg+21m, ne Z.

Ne 81

Vxazanue. iMeeT MecTO TOXAESCTBO!

(3 + x +1)(ax? +bx+c)=2x" ~x* + X +mx+n.

Hanee pacKpHiTh CKOGKH H CTPYIINHPOBATH ClIaraeMble Npy
O/TMHAKOBHIX CTENEHAX,
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| Pasnen 11, OtseTul, yrasaHus, peweHns 9 KIACC @

CpasniBas xodbduumeHTh NIpH OMUHAKOBLIX CTENEHAX X,
HaxomuM: a =2, b=-1,a+c=0,0otkynam=-3;n=-2,

Ne 82
Omgem: 30°; 30°; 120°,

Ne 83
Omeem: x5 = -%-(2 +J7).

N 84
Ykasanue. IIpencraBUTh ypaBHeH e B BUIE

2
(x+\ﬁ)2 +(y—-——‘/2:—?—J =0,

OTKYZ2 HAXOAUM X == -7, y= g
e 88

Omasem: 4; 1),(1; 4).
Ne 86

Peuenue. 3annllieM ypasHeHNe B BHIE
(x—2c0s(xy))* +4(1~cos’(xp)) =0,
HIH (x —2cos(xy))? + (2sin(xy)* =0,
otkyaa x—2cos(xy)=0 u sin(xy)=0, T.e. x~2cos(xy)=0
u cos(xy) =+l1.

HMeem aBe CHCTEMEI:
D) {x-2cos(xy)=0 [x-2=0 [x=2,
cos(xy)=1 xy=2mt |y=mn, neZ.

2) {x—2cos(xy)=0 {x+2=0, x==2

cos{xy)=-1 xy=m+20K y=—g+ﬂ:k, rez.
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m 1001 onuMnuagHaA W IaHUMATeNLHAn 3apauy No MaTematuxe |
Ne 87

Omsem: npua = 3.
Ne 88

Vxazanue. Ydectp, uTo sin540°=sin{3.180°)=0, Torma

ypaBHeHHe NocJIe YIPOILIEHNH IPUMET BIA L;ﬂ = % x2. Nanee

paccMOTPETE /1Ba CAYJas, MOCIIE Yero HAXOAUM Xjp = :I:%.
Ne 89

Omsem: npu o = 60°.
Ne 90

Pewenue. [JOMYCTUM, 9TO YpABHEHHE HMEET PANHOHANBHEIA

m m
KOpeHb Xy =—, NIpHYeM — —- HECOKpaTuMas apobs, Toraa
n

5 3
[E] . p.[ﬂj +1=0, &)
n n

VMuO0XHM 06 uacTh (1) Ha n:
$ 5

m m
- pm® 4’ =0, mm —=pm’® -n’. (2}
2 2
n n
5
m m
Mockoinbky — — HecokpaTHMas 1poGk, TO B —- — Heco-
R n

KpaTuMas Opo0s, TOrIa Kak [pasad 4acTh (2) ecTs IEN0e YHCHO.

CrnenobpaTelIbHO, PABREHCTRO (2) He MOXKET BBITOTHATLCA,
a 3TO M 03HAYaeT, YTO Halle JONYyIIeHHEe HEBEPHO, T.6. HCXO/I-
HOE YpaBHEHHE HE MMEET PAHOHANBHEIX KOPHEH.

Ne 91

Vxazanue. Tlapa (0; 0) — pewenue cucreMsl. ITycts xy # 0,
TOTa, NEPEMHOXHE 00¢ 9aCTH CHCTEMBEL, @ 3ATEM, PA3/C/INB HA
x3y3 #0, nonyunm:
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| Paasen II. Oveerh), yKa3aHus, peweHus 9 KNACC @

d "
Hanee 3ameHa Lane AR B pesyneTate ynpoineHHi nony-
y x

x 1

quM: ~=2, —= 3 3aTeM noAcTaHoBKoH Bo II ypasHeHwe nc-
Yy y

X0AHOH cucrembt HaxomuM 5 rap pemenwit: (0; 0), (£2; £ 1),

#2; £247).

Ne 92
Yxasanue, I1peobpa3zoBaTh 1aHHOE BEpaXXEHAE K BUTY
%(m +2)Y(m+3)(m+4),
OTKYAa U clegyeT TpebyeMoe.
Ne 93 D
Pewsenue,
ITlyc1s AC=BC=CD =x. C

Io ycnosuwo x* =4S, p~. (1)

1
Ho S, jpc= -2—AC°BCsinC =

l E
=5 x%inC. Yaursipas (1) momyaum:

A B
x2=2x2%5inC, x 0, sinC =-;- , OTKY- Puc. 79

na /C =30° torna LA =ZLB=T75°.

Ilo cnepgerpuio us TCOPEMEBE CHHYCOB

B =2R, 0TKyAa

sinC
R=L1=y.
2.2
2 1

H3pecTHO, 4T0 S, = p+ 71, TAE p=-2—(AB+AC+BC)=

1 S x2
=—(2x+y), Tormar="83=—"_—_ torma

2( ») A P 22x+y) A
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g 1001 ONUMNUARHAA W JaHMMaTensHas 3agauun no maremaruse |

R 2p(2x+y)
N A il 2
—==r @
lJ’
Ho cosd=2—= cos75°% wm y=2xcos75° Torma(2) npu-
x
MET BHA:
R
— =§cos75°-(1+cos75°). 3)
r
Ho ¢o0s75° =cos(30° +45°)=c0s30°c0s45° —sin30°sin45° =
= —7‘142(«/3_’ -1), Toraa (3) npumer By
R =8-£-(J§—1)- 1+£(J§_1) =
r 4 4
= %'(ﬁ—l)'ﬁ(Z‘Jii'ﬁ—]):

=(B-DEV2+3-D=2J6-22 23 +4=
=23 +2)(¥2 -1).
Ne 94
Pewenue. TIpn a = b nonyuum toxnectso. Ilycrea# b.
Taxk kax a?b? = a + b, T0 a?h?(a - b) = (a + b)(a - b), nm
&b - a?b = at - b2 )
TIpuGasum k o6enm uactam (1) a2b2# 0:
@b - b + a2 = a? - B + o’B?
wm A+ + ) =@ +a’ +1),
a* _ @ +a*+1

T. O.
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| Pasaen II. Oteern, yKa3auus, peweHus 9 HnAacC @
Ne 95

L n
Vraszarue. Paccmotpers pyHKmmo f(n) =(% + g) . Ha-
nee YCTAHOBKTB, MTO HEPaBEHCTBO BBINONHACTCA IpU A2 4.
Ne 96
Omaem. (x2 +x + 1)(x2—x + D2+ D(x*-x2 + 1).
Ne 97

Pewenue. B

I enmocob. ITposenem Guccext- »
pucyAD. Torma L1=£2=L3.

BAADC AD=DC.

Ilycts AB=x,AD=DC=y, 2 3
rormaBC=x+2,BD=x+2-y. 4 c
3ametny, uTo AABD ~AABC Puc. 80
no ABYM yrnaM ( £ B — obmmmit, £1 =£3).

H3 nopodus nMeeM;

AB _BD AD — _X+2-y y
5

, HII
BC AB AC x+2 x
g HaxOXKIOEHUA X B ¥ TIONYYHM CHCTEMY:

LI
x+2 5 {5x=xy+2y,
X+2-y _y  {5x+10-5y=xy
x 5

Berantas w3 I ypashenns I1, nomyunm 5y - 10 = 2y, oTkyna
10
Jr'=?, Torma x = 4. 3uaunt, AB=4cMm, BC=6cM.

11 cnocod. Vxazanue. IlpnMeHHTE TEOPEMY CUHYCOB.
Ne o8

Omaem: —-1—’ l’ _i .
2 4 le
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m 1001 0NMMNMAAHAA W 3aHUMaTeNbHAS 3agaumn no Marematuke |
Ne 99
Pewenue. T1peobpasyem I ypaBHEHNE CHCTEMBIL:

ol L Ly 3V of 242,32 1,
3Ix 4y 12z] |3 4 12
4 3 5

—+—+—](4x+3y+52)=144,
X y z

12[-’-‘-+l’-]+20[3‘-+5-J+15(Z+5}=94. )
y X z X z y

Ho P4 22 §—+£22; Z+£22, Toraa (1) PLIRONTHAETCH
y x zZ X z y

IIpH YCJIOBHH, 4TO X = ¥ = z = 2, IIpwm 5Tux snauennsx I1 ypas-
HeHMe HCXOTHOM CHCTEMEI IPHMET BHA,

x3 4+ 2x2 + 3x =22 2

Tak KaK 4yHClo0 2 yooBieTBopser (2), To
xHx-2)+dx(x-2)+ 11 (x-2) =0,

HIIH (x~2)(x? +4x + 11) =0,
OTKYyAa X = 2 — ¢AMHCTBCHHEIN KOPEKEL YpaBHeHNA (2), TaK KaK
ypastenme x2 + 4x + 11 = 0 e UMeeT AeHCTBHTEIBHBIX KOPHEH.

HT&K, RCXooHad CUCTeMa HMECT CAUHCTBCHHOE DEIIEHHE
2;2;2).

Ne 100
Peenue. O60302aYNB AaHHOS BHpaxkeHHe OyKBOH A, nMeem:
A.6.(13 a3 23 A.
A=1 4.6 (13 +23+33+...)=1 4 6=4=22.
1-2-3-(P+2°+3°+..) 1-2:3

N 101
Omesem: CD = \J113—64+/3 =15 cm.
Ne 102

Vxazanue. JleBy1o 4acTh ypaBHEHHSA 3AIIHCATh B BHAE:
x} + ax? + 56x — 64 = (x — X )(x ~ X)(x — x5) =
= (x - m)(x — mg)(x - mg?).
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| Pazaen IL. Oveern), ykazauus, peweHun 9 KNACC @

Jlanee packphiTh CKOGKH ¥ cCpaBHHTE KO3(PQHUIMEHTH NIpH
OJINHAKOBBIX CTETIEHAX X,

ITony4arM cucTeMy ypaBHeHHI:
m(l+g+q*)=—a,
mzq(l +g+ q2 )=156, oTkyna mq = _36 HTaK kak mq =4,
mg=4 4

TO —-5—5- =4, orkydaa=-14.

Ne 103

Omeem. HeT KOpHeH.
Ne 104

Omeem: Na=-T,b=-1,2)a=-12,b=-2.
Ne 105

Pewenue, 3aMeTHM, uUTO
1g127°30" = tg(180° —52°30") = —tg52°30’".

Micnomsays dopmyny g = L= S%8%
2 sinx

1g127°30" = —tg52°30" =

, TIOIyTUM;

cos(60°+45°)—1

sin(60°+45°)

_ c0860°cos45° —sin60°sin45° -1 _

"~ sin60°cosd5° +cos60°sin45°
£“‘§‘1 V3-V6-4 _21-V3-22)
J_ W J6 +v2 V2(¥3 +1)

1- J_ 22 1. = e
———J—_m———z(l V3-22)(3-1)

=3-2-6 +2.
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g 1001 oAMMNMAAHAA W 3AHMMATENLHAN 3a0a4u 1O MaTeuaTnKel

Torpa uCXCIHOE BEIPAXKEHUE [IPHBET BHA
tg127°30"+ 6 -3 -2 =
=J§—2—J§+J2_+J5—J?:—J_=—2, 9. T. A
Ne 106
Omeaem: M,
Ne 107
Omsem: 2(x? + y2)(x* + 5x2)2 + y¥).
Ne 108

Omsem. %(x2 + xy + 2.

Ne 109
Omsem: %(‘%/1‘1 +BYWIT +3).
Ne 110

Pewenue, TlycTh J2006 = a, rne a>0, Torma q® =2006 u
2007 = 4 +1. Umeem:
@+ +a=0. (1)
3anmuem ypasteHue (1) B Buze:

BR-a+(3-x)=0.

TlonydeHHOE ypaBHEHHE ABIISETCA KBAAPATHHIM OTHOCHTEb-
Hoa: D =1-4x33 - x% = (1 - 2x5)2, oTxyna 4, =l3(1 -x%),
a, = %3, X

CreoBaTenLHe, HMEEM ABA YPABHEHHA:

) ‘!'3'(1-366)=a, a>0;x8+ax’-1=0,D=a2+4>0,
X

X2 =3'J%(—a:tda2 +4).

Tax xax a = 2006, To X2 =J%(_J2006 + .(2010).
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| Paspen 1. Oteets), yKazaHus, peweHus 9 HNACC @

D3 =a x=Ya wm x5 =$§/2006.

Hrak, ucxoaHoe ypaBHEHIE NMEET TPH KOPHA.
Nz 111

VYxasarnue. l1peacrapuTh ypaBHEHHE B BUIC

Tx+2 x+42 7 )
x+2 Tx+2 2

Janice 3aMcHO# / 7x:22 = y npuBecTH yYpaprerne (1) x puay
X

4y® —7y? —4 =0, xOpeHpH KOTOPOTO y = 2 — eTUHCTBEHHEIH,

Tx+2
Torna
X

2 =4, OTKyJ1a X = 2 — KOpeHb ICXOAHOI'O YPaB-

HEHHUA.
Ne112

Yxazanue, BEIpa3uTE EBYIO 9aCTh Yepe3 NepBhLi WICH H 3Ha-
MEHATENb NPOTPeCCHH U T 1.
Ne 113

Vra3zanue. Tlpeobpa3oBaTs ypaBHeHHe K BULY

(x-zP+@x+y-1P+@x-y+372=0,

OTKYHa Haxomum: x = -l; y =2,z = -1.
Ne 114

Pewenue. 3aMeTHM, uTo X £ (), TOTAA JaHHOE YpABHEHUE 33~
NMIIEM B BUIE

x+19=(x-1)!

IMyctbx-1=y, Tormax=y+1luy+20=y )

OueBuaHO, 4TO ¥ = 4 — kopeHb ypaBHeHU4 (1). YunThiBas,
4To y! BO3pacraer OblcTpee, ueM y + 20, To ipn y > 4 ypaBHEHKE
(1) xopueii ne umeet. ClieIOBATERBHO, ¥ = 4 — ¢NHHCTBCHHELA

KOpeHs ypasHenne (1), Toraa x =y + 1 = 5 — KopeRb HCXOQHO-
TO ypaBHCHUA.
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Ne 115

Viasanue. TloxasaTh, uTo eclIn x+l= y, TO x5+L5=
x x
=y’ -5y +5p, y#0.

Torpa moxyunum ypasrenune 16y* — 80y2 — 125 = 0, oTkyna

_ .5
HAXOHM Y| 5 = iE.

1 5 1 5
Janee pemaeM Osa ypaBHEHHS x+——=5 H x+-—=—-5 ,
X
1 1
OTKyma X; =2, X, = 3 X5 =_E; X4 =—2.
Ne 116

Pewenye. 3anumeM JaHHOE ypaBHEHHE B BUfE y’ = 22 — X2,

2 2
7 7
+1 -
3ameTHM, 4TO »’ =[y 3 ] _[y 3 1] . IomydenHoe pa-

BCHCTBO ABJIACTCA TOXIOCCTBOM. HPH HEYETHOM y > 1, MOXHO

TIOJIOXKHTD Z = -;-();‘Ir +Dux= %(yT -1). TaxumM obpasom, Bes-
7 7
-1 +1
4 N 4 4
2

Kas TpoHKa 4yHcen { ], raey > | 1y —HeuyeTHOe

9HCHO, ABIAETCH PEllcHHEM MCXOTHOTO YpaBHEHHA.
Hanpumep, ipr y = 3

z=1094, x = 1093,
y! = 2187 m 10932 + 2187 = 10942,

Takum o6pasoM, HCXOOHOE YpaBHEHNE IMEET CKOITLKO Yroa-
HO pellleHNi B HATYPANbHBIX YHCTaX.

Ne 117

Omegem: [3; -l—?;q] v(2;3).
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Ne118

Vxazanue. TIokas3aTh, 4TO JaHHBIH MHOTOUWIEH MMEET BHJ
(x%2 + Bx + Ca??. Jlanee packphiTh ckoOKM B 06eMX 4acTAX
PABEHCTBA, YIPOCTHTD U CPABHHTH KOMDPUIMEHTH py x> U X,
oTKyma Haxomuu B = 5a, C = 5, T.e. nonyumm (x? + Sax + 5a%)%.

Ne 119

Omeem: {— 3+ %} 2+ ﬁ).

120
Omsem: 3 +2 -1.
Ne121
Omeem: 3+4/2.
Ne 122
VYrazanue. S = %, T/ie § — 3HAMEHATENb IPOTPECCHH, TOT-
maS—q= fl_'% =T% .

Paspenus I pasenctso Ha II, nomyunM TpeGyemoe,
Ne 123

a+a n(n+1
Pewenue. ickoMag cyMMa paBHa S, = - n p= ( )

H MOXeET OKAHYHBATHCH ML ondolt w3 uudp: 0, 1, 3, 5,6, 8,
Tax uro, uudpoil 9 okaHINBaETCA HE MOXET.

Ne 124

Omesem: 4567.
Ne 125

Omaem: 147,

Ne 126
Omeem. r = 4d.
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Ne 127
Pewenue (cM. puc. 81).

; Y A ; Yy i
‘\.1_4’1///, \\i\\\~ﬂ_f””/,
SN hw vet/ I
x -3 X, 0__1 x

-

o L

1

[
. N §

)

-

Puc. 81

HMeeM [1Be BOIMOXHOCTH PACIIONOXEHHUS BEPUIMHEL Ma-
pabonsL:

l. x, = a < -3. Toraa HauMmeHbiiIce 3HaUCHHe QPyHKUIHMH
y =x2 — 4ax + 45 nocTUTraeTCA B TOUKE X = —3,

Nmeem: ¥(-3) =9 + 12a + 45 =9, oTkyaa a-_——% .

2. x,2—- 3. Torpa nauMmenpliee 3HaYeHNE QPYHKIEM HA
[—3; +e°) nocruraerca npu x = a. Honydnm:
ya)=a*-4a+45=9,a* =12,
OTKY/Ja a=2J37. Hrtax, a=—lT5; a=2J§.

Ne 128

Vrazanue. denvrea npu n =2k, k€ N. PaccMoTpeTs OBa
cryvas:
1)n=2k-—uernoe; 2)n=2k+1— HeueTHoe,

Ne 129

Vikazanue. IIpeoGpazosarth ypaBHEHHE K BUIY X = 7+

otkymay?-7==%1, £2, £5, £10, £25, +50.
Jlanee HaXOmAMM NMMIIL ABE MAapel UEMLIX yHcen: (32; -3),
(32; 2).

-7
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Ne 130

Viasanue. 3anucars IARHOE BhIpakenue B Brae 2774 - gn+l
OTKy.a ¥ clexyer Tpebyemoe.

Ne 131

Pewenue, Taxk kax a= 0, b= 0, To, yMHOXHE 006¢ YacTH JaH-
HOTO HEpPABEHCTBA Ha a°h° # 0, omyynM:

OB + PP <al? + b12,
HIA (@~ pHa® - b9 20,
otxyna (a® - 5)%(ab + 4’6 + b%)20 — BepHO mpH MOGHX

a#0; b#0. 3HauNT, BEPHO N PABHOCHIBHOE MY UCXOHOE He-
PaBeHCTBO.

Ne 132

Vkazanue. YMHOXHTD U Pa3JICIIMTS JIEBYIO YACTh TOXISCTBA
Ha 2sin ¢ Jlanee npuMeHHTs hopMyIy CHHYCA IBOHHOIO yIia.

Ne 133
Pewene.
131=1.2-3...-13=1-2-3....11-(12.13) =1 - 12-13;
13(-11=11-(32-13-1)=111-155=11{-5-31 — xparso 31,

1. T. 1.

Ne 134

Pewerue. MexXITy XODHAMM X |, X, H X3 AaHHOTO YPABHEHUA
CYILECTBYET 3aBACHMOCTD:

b
xl+x2+x3=—;. (i)

IMo ycnosuo 3apaunt x, + x; = 2x,, TOrAa, yunthsan (1),
b b
nMeeM: 2x, + x, = ——, omynax2=—-3— , 4. T. IO.
7 a

Ne 135
b
Omesem: 2
a

+b’
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Ne 136
Pewenue. TIycrs AB=¢, BC =a, CA=b, Torna
40=3(-8), BO=3(a-2), CO=1(b-a)

T (Ez +BC’ +a2]_ 04 +0B 4&2):
=;5+z?+c_2-%((5-3)2+(B—E)2+(E—Ii)2)=

=%(a2 +b_2+c_2+253+2§+2§]=%(3+3+5)2, 9. T. 1.

Ne 137
a-b-¢\ ala-b-c* bla-b-c¢) _
Pewenue. f[ 3 ]= Y + 5 +c=
_(a=b—c) +2b(a—b—c)+dac _
= » =
_(a=b-cXa-b-c+2b)+4ac _
= ” =
_(a—c)2 — b +4ac _.(a-l-lc)2 ~b? _
- 4a T 4a
=(a—b+c)(a+b+c)=f(—1)-f(l)=0
4a 4a
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Nl
Pewenue. ITycTs X, —— 006 KOPEHb YpaBHEHMHA, TOTAL

x{’,‘ +mxg==1H xg-l-mx% =-1.
Pa3sfienus NOYNCHHO BTOPOE YPAaBHEHHE Ha NIEPBOE, HMEEM:

x§ +mx?
3—=x0 =],
Xp Xy
Torgal +m-1+1=0 Orkymam=-2.
Ne 2
Pewienue,

3amerHM, YTO cyMMa UMdbp BCEX OMHOIHAYHEIX M (BY3HAY-
HBIX yMcell paBHa 189 < 2007, a cymMma nudp Beex TpexaHau-
HBIX yHcen 3 - 900 = 2700 > 2007.

3HauuT, dpa, croxitan Ha 2007 MecTe IPUHAIEKHT K 3a-
MHCH HEKOTOPOTO Tpex3HayHoro uucna. [Tycrs a — HekoTopoe
TPEeX3HA4HOE YHCTIO, TOrJa CyMMa LGP B IoCleaoBaTebHOC-
TH OT 1 Jo @ paBHan= 189 + 3a. Pemuum Hepasencraon < 2007,

Hmeem 189 + 3a <2007, 3a < 1818, a < 606. TTocneaoparens-
HOCTB uncen ot 1 ao 605 conepxnt 189 + 3 - 605 = 2004 nudp.

CnenopatensHo, Ha 2007 Mecte cToMT nepBasd udpa yucna
606, To ecTs 6.

Ne 3
Peruenue. 3aMeTHM, 4TO
47 470 =M 478 =M 4007 B a6 148 =
=27 +7%)2 -14% = (27 + 7 +14H) (27 + 7* -14%).
Ne 4
Omgem. x = 4.
Nes
Pewuenue.
x% )%= (J«c~—y)(xS +x4y+x3y2 +x2y3 -i-xy4 +y5)=
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=+ ) =) = (x4 9)x- ) +xy+ N —xp+ 3P,
otkyaa x> +xy+ 3+ x4 xyt 4y’ =
=(x+y)x? = xp+ Y2 )32 +xp+ P,
N6
Pewenue,
a® +6% =(a®)? +(B*)} =(a® +b*)(@* -a*b® +b*) =
=(a% + B*)((a® + °) -3a%H) =
=((a+ b)? —2ab)(a® +b? —3ab)(a® +B* +3ab) =
=((a+b)’ —2ab)((a+b)* -2 +)ab)((a+b)? - (2-3)ab).
Tak xax ab u a + b pendarcs Ha ¢ (TI0 YCIIOBHIO), TO KaXIbIi
MHOHTENb ICITHTCS Ha C, SHAYAT, NPOH3BENCHHE ISUTCA Ha o,
Ne?
Pewenue. Ha npogomxennn BM 3a Touky M so3pMeM To4-
xy D rak, uro MD = CM. Torma ACDM npaBHIBHHIH H
CD||KM, nostomy BM : MK=BD : DC=(BM + CM) : CM,
1 1 1

T.€. = + .
MK CM BM
N8

Vxazanue. VI3 yenopusa 7Ta+13b=47 umeeM g = %(4? -13b),
TOrJa HCXO/HOE HEPaBEHCTBO NPHMET BUJT

20-[%(47—135)2 +138% ]22209,

oTkyna umeeM 520052 - 2440b + 287172 0, unn 40052 - 18805 +
+ 220920, pnn (2()!;—4’.*‘)2 20, sepro npu mobom b, a 3na-
YHT, BEPHOE U HCXOAHOE HEPABSHCTBO.,

N9

Pewerue,

1 35 2006 246 2007
IMycte —-—+—- = '

246 2007 357 2008
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2.3 4 2006 2007

<y Te— e T
Taxxak 5 <33 7<32007 < 2008" ™
2. 1

< . =
AR A=

CrenosarensHo 4 < <—

1
J2008 44
N 10

Omeem: cymecteyerh =12, c=13,b=14,a=15.
Ne 11

) Y (5Y
Vxazanue. 3anncaTts ypapHeHHe B BHIE el + 3 =1

VuurhiBas cBOHCTBO MOHOTOHHOCTH YHKIIMHA, HAXOANM X = 2,
Ne 12

Omeem: 41 2l.
Ne13

Pewenue. Tak xax [cos | < 1 npu moboM otE R, To gaHHoe
YpaBHEHME DAaBHOCHILHO CHCTEME:

cosx=1 [x=2mn neZ X =21n,
CO§7=1’ ?x=21ﬂc’ ke Z» xzﬂy
7

OTKYda x =27mn, ne Z.
Ne 14

Pewenue. Tlyctb AB=¢, AC=b, BC=a,npuyeMa <b <ec.
Tak Kax Mo YCNOBHIO 331a4H CTOPOHKI 4, b, ¢ o6pasyior apud-
METHYEGKYIO TIporpeccHio, Toa + ¢ = 2b. (1)

ITo TeopeMe cuHYCOB — b =2R, orkyma b=2Rsin/B.
sinZB

HissecrHo, o SAzp_r=a_bC at+b+c _abc

4R’ 3 TTUR

yudTsiBas (1), uMeeM:



g 1001 OnUMAIMaAHas W 3aHMMaTeNlbHaR 3aRatk no matemature }

E br= a_bc =6R
2 AR’ OTKvAa ac = 6Rr. (2)
ITo TeopeMe KOCHHYCOB

B =a® +c? —2accos 4B,
b= (a+ n':)2 —2ac—2accosZLB,
WK 12Rr(1+cosZB)=12R?sin? /B;
2ac(l +cos LB) =307,
YuuteiBas (2) Haxoamm: 12Rr(1 +cos £ B)= 3p2 , M, TaK Xax
b=2Rsin /B, 10 12Rr (1 +cos ZB)=12R?sin? /B,
r(l+cosZB)=Rsin® /B,
HIN r{l+cos £ZB)=R(1-cosZBX1+cos£LB).
Ho1+cosZB #0, rak kak £B #18(F, rorna r = R(1-cos<LB),

oTKyHa l-cos /B = %

r 2-43 \E
2

ITo ycnosuio 3azagu R = , OTKyla cos /B = >
3uaunt, £B=30°,
Ne 15
Pewenue. 3anvieM ypasHEHHe B BHAE NPONOPIIHA
Py 4’ +yt 1753

xp? +1 193°
2 3 2
- x (xy +D+y =193-9+16.
xy° +1 193
B nomy4yeHHOM YPaBHEHHH BRLICIMM LETYIO YACTh
P

x2+"'yT"“=9+'1'_3’ s 32 4 — =9+ ! B
xy” +1 9 xXy+— 12+ —
» 16

H3BecTHO, YTO BCAKOE HATYPANIBHOS YHCIIO MOXHO NMPEHCTA-
BUTS B BUAE LIENHOH IpoOH eAHHCTBEHHBIM 0OpasoM.
TormaxZ=9,xy=12,)2=16,1.e.x=3,y=4.
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Ne 16
Pewenue. Iycts % = 1000x + 100y + 10z + ¢.
Ilo ycnoBuio x = z, y = ¢, Toraa
1000x + 100y + 10z + ¢t = 1000x + 100y + 10x +y =
=1010x + 101y =101 - (10x + y) — kparHo 101,

Ne 17
Pewierue. PaccMoTpNM OTHOLLICHHE

101 100901 (101} 101 =
100'®  100'® 100] =

100 100
(100+V ot =1+ L) 10 <3101 <1 =
100 100

=>101% < 1001%, 1.e. 100190 > 101,
3amenanue. 3neck MBI HICIONMBL30BAIH TOT $akT, 9TO

l o
25[]+—] <3,
o
N2 18

Perenue. Ecnu MICkOMas IOCNEAOBATENBHOCTE CYILIECTBYET,

TO €€ MOXXHO NPEAACTABHTE B BH/IC
at@+rD+@+t2)+.+a+k)=100, ¢}

Jlesas uacts (1) npeacrasnser coboli BospacTalowryio apnd-
METHYECKYIO IIPOTPECCHIO, TAE @ = a; a, = a+ k,n=k + 1;
S, = 100.

3amevanue. Uz a, = a + knonysaemn=k + 1.

ITo dopMyne CyMMEI# ~ WICHOB apudMeTnUecKoil mporpec-
CHZ MeeM:

& +a,

T-n=S,,, HWIN (e +1)=100,

OTKyJa (2a + k)(k + 1) = 200. 2)
3ameruM, uto (2a + k) —(k + 1} =24-- 1 --neueTHo, cnenosa-
TeNBHO, OMHH U3 MHOXKHTENICH YeTeH, a ApYroil — HedeTeH.

ata+k

9 3ax 825 257
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Kpowme toro, 2a + k> k + 1 v jurs wacna 200 nonyuns pas-
TIOKEHNe, yRoBneTBOpatomee (2):

200=200-1=40-5=25-8,
CnenopatensHo, HMeeM:
1 {Za +k =200
k+1=1
MOMYYIHUM OJHO THCIIO.

2a+k=40 |a=18
2) k+1=5 ’ k=4’ OTKYHA IIOTYIMM NOCNENOBATEND-

HOCTE 18 + 19 + 20 + 21 +22 = 100.
2a+k=25 |a=9
3) ]

, OTKyAa k = 0 He yOBIETBOPSET, TAK KaK

k+1=8 k=7
T..94+10+11+12+13+ 14+ 16=100.

TaxkuM 06pa3oM, CYLIECTBYIOT ZIBE NOCIEAOBATEIHHOCTH,
YIAOBIETBOPAIOLINE YCIOBHIO 3aJaYH:

a)18+19+..+22=100;

6)9+10+..+16=100.

Ne19

Vrazanue. Bcnim X — ACKOMoe MATH3HAUYHOE YHCAO H

k — mpHNMCcHBaeMOe YACHO, TO MONYUHM:
10X +k& =3
X +k-100000

oTkyna X =k - 42857, rae 0 <k <9.

YcnoBuio 33,1a4M YAOBNIETBOPAIOT ABa yucna 42857 u 85714.
Ne 20

Pewenue. TIyctb r; -~ pajMyCc HHXKHEIO OCHOBAHHA, 7y —
BEpXHEro, R — paauyc miapa, ¢, -—- HCKOMBIH Yrolt Mexgy 06-

pasyroweii ¥ IIOCKOCTHIC OCHOBaHNA. COTrNacHO YCIOBMIO 38~
JIAYHA AMEEM:

2r, +2r, = 5R. )
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Hor, = Rctg% ury= Rtg%, Toraa (1) npumer Bug
o a 2 O o
2Rctg— +2Rtg— = 5R, win ‘2tg“ —-5tg—+2 =0,
PR 51778
o a 1
OTKY/ia Haxomum: th =2 W th =3 H o =2arctg2 — He
n
NOAXOONT, TAK kKax 2arctg? > > 9TO HEBOZMOXHO,

3HaunT QL= 2arctg % .

Ne 21

LR

4 17g
rae x 1 H xz — KOPHH YpaBHCHHA. H}’CTI: AnA OIIPEACHCHHOCTH
Xy > Xy, TOTAQ

Yikazanue. Tlo Teopeme Buera x; + x5 =

xp =33 =(x) ~x2)* +3%.%; (% - x7). (1)

Ho x| = X3 =J(x1 "xz)z =J(xl +X2)z —'4X1XZ =%, TOrja

3
oo 5= 1] 432110y

Ne 22

X+y _x+z _y+z
6
HEHHE CHCTEMBI IIpHMeT BHA 2512 + 3672 + 4942 = 110, oTkyna

Haxomum ¢ = + 1. JJanee, peias ape Moay4eHHBIE CHCTEMB! YpaB-
HeHMH, noNTy4HM ABe Tpoilky pelneHHi: (-2; -3; —4), (2; 3; 4).

Ne 23
Omeem: 832.
Ne 24
Veazanue. (x2+ x2 = |x2 + x .

9* 259

Vrazanue, 3amenoit

=¢, BTOpOE ypaB-




m 1001 onMMNUaRHAR M IAHUMATENBHAA 33[4W NO MaTeMaTuKe |

O6o3nauns | x 2+ x| =1, rae ¢ > 0, nomyanmm 2 + ¢ -2 =0,
orkypa ¢, = 1, {¢, = ~2 — ne noaxoaut). Janee, pemas ypasHe-
Hua x?2 + x -1 =0 x? + x + 1 = 0 (He UMeeT NelCTBUTENBHEIX

xopHeii), HAXOTUM X, , = —;—(—1 +4/5).

Ne 25

Omsem: (—o;—1)(-1;2].
Ne 26

Omegem: ) <x < 1.
Ne 27

Pewenue. 1o yenosuio 3ana-
yn TouKa N — cepeanna DC,

H3pecTHO, 4TO €CH mnoc-
KOCTL [IPOXOOMT Hepe3 JaHHYIO
OpAMYIO, NApaLNEABHYIC APY-
Toii INTOCKOCTH, A MepeceKaeT 3Ty
IIIOCKOCTB, TO MHHMA NIepeceye-
HBHA IUIOCKOCTeH napauicibHa
JaHHOH pAMOH. 3HAYNT, INIOCKOCTE CEYEHHA IlepecedeT OCHO-
sanng A, B,C, D, n ABCD no napannensHsM otpesxam. [Tpo-
senem BD, BD||B, D;.

Wa touku N nposopuM MN||BD, anaunr MN||B,D,. Co-
eMHHHM TOYKH Bl uM, JD1 u N, rorua B, D, NM — uckoMoe
cevenue. TakuM o6pa3oM, B UeTsIpexyronsunke B, D, N M ume-
eM 3)11)1" NM, 3nauut B;D\NM — Tpaneuns (no onpexene-
HHIO).

Ne 28

Pewenve. 3amenoli x = fy naHHas CHCTEMa NPHBOAMTCA K
BHAY:

Y32 420 +1) =11,
Y2 +2t+3)=17.

260



] Pasnen 1. Oveers, yKasauun, peweHnn 10 KNACC @

Paznenus I ypapuenue Ha I1 4, yYnpocTHB nOMy4eHHOE YpaB-
HEHHe, MOTYIHM:
102 +3t-4=0,
KopHH xBanpaTHOro ypaBHEHUA f] = -%; = %

4
Ecmu ¢ = —g, T0 N3 Il ypaBHEHHA CHCTEMBl HAXOOUM

5 4
=+—" TOIJa X =y, HIIH X|5 =F—=.
N2 3 12 ,-3

AHaJIOTHYHO, IpHt = E HaXoIuM Vg = 2K X34 =71,

Htak, NCXOHAA CUCTEMA MMEET 4 MapHl peleHui:
4 5

i_'—,x—'— til,iz -

Pewenue. ITycTh X U y — COOTBETCTBEHHO LIMGPH COTEH U
LECATKOR, TOTOA HCKOMOE MHCIO HMeeT BHA 100x + 10y + 5,

Ecny undpy 5 nepenectd Ha I MecTo, TO MOMYyIHM YHCIIO
Buaa 500 + 10x + y,

CornacHO YCIOBHIO, TTIONIYINM YPaBHEHHE

_100x + 10y + 5~ (500 + 10x + ) = aga,

rae aaa = 100a + 10a + a = 111a- Tpex3HauHoE YNCIO C OONHA-
KOBBIMM DMdpamu, Toraa 100x + 10y + 5-500-10x -y =111a,
MIH 3(10x + y—55)=137a. (1)

Tax kax uncno 37 npocroe, To g kpaTHO 3, T.e. a = 3k, roe
1=a<9, Tornal €3k<9,otkynak=1,2,3(kEN).

CooTtnomenne (1) npuMer B

10x + y— 55 =37k.

HmeeMm 3 BO3IMOXHOCTH:

1. Ecnu k = 1, To 10x + y = 92, uro BHMONHAETCA JTHIIB TIPH
y=2,x=9,takkak l <x<9%,1<y<9.

HckoMoe yucno 925,
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2. Ecnu k =2, To 10x + y = 129 — He ¥MeeT pelueHui npu
YKa3aHRBIX OTPaHWYICHAAX.,

3. Ecnu k = 3, To 10x + y = 166, Takxke He UMeeT peIneHuit
IIpY YKa3aHHBIX OrPaKNYCHUAX.

Hrak, yenoBMIo 331241 yAOBICTBOPSET EAHHCTBEHHOE YHC-
no 925,
Ne 30

Yxazanue. YMHOKHTE 00€ HaCcTH YpaBHEHNA Ha BEIpAKCHHE,
COTIPAKEHHOE JIeBO# 9acTH ypaBHeHUs. [lomydenHoe ypaBHe-
HHE peIINTH ¢ JAHHEIM KaK CUCTeMY crroco0oM cnoxeHns. Pe-

IIAg NOJYYSHHOE YPABHEHHE HAXOUM €IMHCTBEHHEIH KOPEHb
ypasHeRus x = 0.

Ne 31

Viaaanue. Pa3noxuTs 330aHHOE YHCIO Ha MHOMHTENH. Toraa
nonyaum 133 - 3 - 61 —nenuTtes va 61.
Ne32

Pewenye. Tlockombky x3 - 3x2+3x+1=(x-1+2, 10
y=(x-1P%+2

I'padmk atod dyHKUNH MOXeT OHITH MONYYICH H3 rpadHka
GYHKIMHA y = x° napanienbHLIM nepenocoM. Tak kak y rpadu-
ka GpyHKIHH y = x> Hadano koopauHaT (0; 0) — ueHTp cHMMeT-
PHH, TO Y HCXOAHOTO Tpaduka GYHKUMH HEHTPOM CHMMETPHH
6yner Touka(l; 2).
Re 33

Omeem: 16v2 om2.

Ne 34
Pewienue. 3aniniiieM YpaBHCHHE B BHAE
16x2 ~ 24x x +13 +9(x +13)=0. 1)

VpasHen#e (1) MOKHO PEIINTh PA3HBEIMM CTIOCODAMH.
I cnocoG (BEIIENEHHE B IEBOH YaCTH NONHOTO KBanpaTa).

(4x—=3Jx+16) =0, nm 4x=3vx +13,
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| Pazaen II. Oveerw, ykalaHus, peteHus 10 KRACC @

x > 0 = )"CJIOBHSI HCXOJHOTO YPaBHCHHA, TAK KaK
16x* +9x+117>0 npu Bcex x€ R n x+1320.

HJanee umeem: 16x? = 9(x +13), mna 16x2 -9x-117=0,

OTKYJ@ HaxomuMm x; = 3; x, = —-;g <0 (#e nogxomur). Haii-
JIEHHBIN KOPEHE X = 3 YAOBNETBOPACT HCXOAHOMY YPABHEHHIO.

II cioeob (3aMeHa nepeMeHHoI),
3aMernM, uto npu x = O ¥ 1npH x = -13 paseHcrBo (1) He
BHITONHACTCA, TOTAA, pa3nenns obe uactu (1) Ha xv/x +13 =0,

nomym 16-————+9. 3213 4 _g,
Vx+13 X

Janee saMeHO# 7x=13 =y, rae x > 0, Torga y > ¢ nomy-
x+

YMM T10CIE npeoﬁpasonannii (4y-3Y=0,0otkygay = %, TOT-

4x =3vx+13 ut.a (cM. I cnoco6).
Jx+l 4
111 emocod (IpHBeneANe K OMHOPOIHOMY),
Mycts Vx+13 = y, Torma 9x + 117 =9(x + 13) = 9y2, u nan-
HOe ypaBHEHHE IpuMeT Bua 16x2 — 24xy + 9y2 = 0, wim

(4x - 3y)* = 0 u 1.11., ananoragso II cnoco6y.
Hrak, x = 3 — KOpeHb HCXOJIHOTO YPaBHEHNUS.

Ne 3s

Yrazanue, Yuectb, utox—-7>0=>x-4>0nx-3>0,
Tornax -4 +x -3 =x-7, orkyaa x = 0 - He NOAXOOHT, TaK KaK
x > 7. 3HAYUT, UICXOHOE YPABHEHHE He UMEET KOpHeii,
Ne 36

Peweriue, IIyCTE YETRIPEX3HAYHOS HHCIO MMEET BULL abed . Tlo
yenosmio 13 « abed — TounEIi Ky6, Torna 13 - abed vMeer BHI
(13k)%, 3uaunt, abed = 13*- k3, 1.e. abed xpaTHO 132 = 169.
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Ho 1000:169=59...> 35,
9999 : 169 = 59,1...< 60, T.e. 5 <k <60,
HerpynHo 3aMeTyUTD, YTO MEeKAY YUCIaMHu S 1 60 HaXomaTes

MHWB jgBa wHcna — § ¥ 27, ABndionivecs TOUHEIMA KyGaMu.
Cre0BaTeNsHO HMEEM NBE BO3MOXHOCTH:

1)169-8=1352; 2) 169 - 27 = 4563,
Heficteutensro, 1352 - 13=13-132- 23 =263 = 17576,
4563 -13=13-132- 3% =393 = 59319,

Ne 37

Yicazanue. Ucnions3opath TeopeMy Buera n opmyny

X =25 =0 —x Mx{ +xxy + x}xd + x5 +x3).
Toraa nomyuum x15 —xg =61.
Ne 38
Omeaem: 15.
Ne 39
Omeem: 18m(2 —+/3) nM2.
Re 40
Omeem: 247, 364; 481; 715; 832,
Ne 41
Pewenue. INycrs BC = a, AC = b, AB = c. H3BecTHoO, 4TO

1, .
= EbcsmAA. KpoMe ToTO, MO TEOpeMe KOCHHYCOB MMeeM

2,2 g2
+ —
a® =b* +¢? —2bccos £ A, . oTkynma bc=b—-———a , TOTa
2cosZA4

S= %(b2 +c? —a)gsA.

IIo ycnosuto 3apasu S = g(b2 +c* —a ) uau, cpaBHHBAs

TMTPABLIC YACTH NMOTYYSHHBIX PABCHCTB, HMCEM
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| Paapen II. Oreerd), ykazaHun, pelieHMA 10 HAACC @
1
Z(b2 +et —a’gsA= -‘f‘i(.&.2
OTKY2 MMEEM B€ BOIMOXHOCTH:

DB +ct-g2=0,T1e b+ 2 =a? = AABC npaMoyrois-
HBli, Te @ — THIIOTeHy3a, b ¥ ¢ — KaTersl, Toraa £A=90°
Ho paseHcrBo b2 + ¢2 = o2 HeBO3MOXKHO, TAK KAK TOra, Yuu-
ThiBaA YCJIOBHE 33Aa4H, NOMYy4HM S = (),

2) b2 + 2 — a?#0, Torna uMeeM tglAd =+3 , 3naunT,
LA=60°.
Ne 42
Vrazanue. 3anucaTs ypaBHEHHE B BHAE
x—x=-3 =4x-3(x +{x-3).
Peiras nonyueHHOE ypaBHEHHE Pa3liOeHNUEM JIEBOH YacTH

Ha MHOXHTENH, OXYUnM x, = 4, x, = 12. O6a KOpHA yROBIET-
BOPAIOT UCXOTHOMY YpaBHEHHIO.

Ne 43

Omeem: (4; 1),(1; 4).
Ne 44

Yxazanue. [{anHoe ypaBHEHHE PABHOCHITBHO IBYM CMEILAH-
HBEIM CHCTEMaM:

1) {x3 ~2x20, 2) {xf' ~2x<0.

+c? —-az),

2x—x° =2x+15.
Cucrtema 1) He HMeeT peleHwMsd, a N3 CUCcTeMB! 2) HaXOaHM

X =3, x, =-1f1s.

Ne 45

x2—2x=2x+15;

Omeem: (—oo;l]UEﬁoo].
Ne 46
Omgem: (—0; 0]\ (3; + o0).
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Re 47

Pewenue. TIycTh B paBHOOenpeHHOM A ABC ocHoBanmne
AB =2x, AC=BC =y, Beicota CD = 12 (10 ycnosuio), TOrna
13 AADC nonyunm y* - x2 = 144 (1)

H3BecTrO, 4TO Sy 50 =%, TRea=b=y,c=AB =2x,

2

Xy
TOT, S == 2
Aa 84BC =7 p (2)
C apyro#i CTOpORH, Sy pc=p 7 =(x+y)r. (€)]
Kpowme Tor0, Sasnc= -;—AB -CD=12x. €]

Yunrwsas (4), cooTHowennd (2) u (3) npuMyT B

2
XY =12x wm y* =24R,

2R
2
y
R=2— (5)
24
Ananorigso u3 (3) uMeeM (x + y)r=12x, oTkyna
12x
= . 6
d x+ ¥y ( )

Tlo ycnosuio 3agaym R+r = -85-, TOr/IA, cknaameai (5) u (6),

2
TOIYYNM 12x +L = -8—3 WM, yUYUTEBa% (1) MMeeM CHCTEMY
x+y 24 8
YpaBHCHHUH:
12x Y _83
x+y 24 8’
y? =x? =144,

266



| Paznen 11. Oveerw, ykasaHus, peuieHus 10 KAACC @

Iycts y = tx, Tae ¢ > 0, Toroa nonyyum

12 A2 83

1+¢r 24 8’

2 144

X =—
-1

PeuiB cucreMy ciloco60M NOACTAHOBKH, MOJIYYMM IIOCHE
ynpoleHus ypapreuue 35¢2 — 96¢ + 13 = 0, KOpHH KOTOPOTO

13 1
i :-5'—, t =7?-.
Y4YUTLIBas NOACTAHOBKY Y = £, IOYIHM JBE CHCTEMBI!
13 1
1 =—x, 2 ==X,
)|y o ) |y 2
y? ~-x? =144; yz—x2 =144,

M3 cucreMul ) umeeM: x =5,y = 13.

CHcTeMa 2) He HMEeT pellcHHH.

Hrak,x=5,y=13, torna AB=2x=10u AC=BC=13,
Ne 48

Pewuenve. JaHHOE YpAaBHEHHE PABHOCKIBHO CHCTEME!

I e ARG P}

cosx =1 x=2nk 3 3

OoTKyIda k = -15-(4n +1).

Taxkak k€ Z, ron=1+5m,me Z.
Torna x =21+ 8mwmn, me Z.
Ne 49
Pewuenue. TsinP = 6sinf +sinp =sin(2a +§),
WIIH 6sin P =sin(2o+ B) ~sinP =2sinotcos(a + S). @
C npyroi cropousl, 7sinfi=8sinf—sinf,
HIH 8sinf=sin(2a + )+ sinP =2sin(o + B)coso. 9]
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Pa3nenus o6e yactu (2) Ha (1), momywmM: -;'- =tg(o+B)ctga,
oTryua 3tg(o +f)=4tgo.
N2 50

Viaszanue. Tlocne NOWIEHHOTO BO3BEACHUA ypaBHEH S B KY0
¥ TIOZICTAHOBKH 3/ x —1 BMeCTO x +1+33x +1, momyunm:

3(x +DCx +1)(x ~1) =~(x+1),
HIH (x+D)Bx+D(x-)=—~(x+1)°,
otkyna x, =1, 3x+1)(x~1)=—(x +1)?, nm 4x2 = 0, x? = 0.

ITposepka NMokaspiBaet, 4To x = () — MOCTOPOHHHI KOpeHb,
a X = -] — KopeHb HCXOAHOTO YPaBHECHHA,

Ne 51
[ 2. )
Pewenue. y=1-vcos x =|cosx|. ¥
{cos:to 1
y=lcosx|’ N : —
w 2_n-1|0182 xn x
x#%ﬂm, ne Z. 2 2
Pnc. 83
Ne 52

Pewenue. Tak kak | —x> = (1 —x)(1 + x + x2), T0 ypaBHeHue

TIDHMET BHR
cos(myx? ~4x ~5)=1.

Tlony4eRHOE ypaBHEeHHE PABHOCHIEHO CMeIIaHHON CHCTEME:

x®-4x-520 x2-4x-520,
m/xz -4x-5=2nn,n=01.. |x*-d4x-5=4n%

{xs—l, x25

X2 —4x—(5+4n2)=0; x; =2%J4+(5+4n?),
WM Xy =2:|:1}9+4n2, rn=0,1..
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| Paspen II. Ovaerw, ykazauus, peiweHus 10 KAACC @‘
N 53

Vxasanue. Yaects, uto sin180° =0, ctgd5° = 1 ux2~4x + 4=
= (x - 2)%, Torna nonyauM O+1+|x—-2|25, uu |x - 2|>4,

-2z
OTKYNA x-224 ;T x26; x < -2
x-2<-4
Ne 54
Pewenue. Tlycts B npaMoyroassoM AABC (ZC = 90°),
c
AB=c¢, AD=— —— QuccexTpuca £ A.
3
ITycts LCAD=0.= LDAB.
Hs A ACD: AC = ADcost=——cosq.

7

Hz AABC AC =ABcos2a =ccos2¢
CpaBHUBas NPaBEIe YaCTH, HMEEM:

Lcosm =c0s20 WM JBTGOSZa—cosa =0.
3

TTocKOMBKY COS20. = 2¢0S> 0t —1, TO MOITydeHHOe ypaBHeHue
TIPHMET BUL;

2J§cos2 (Jt—cosm—\/}T =0,
3 3

OTKy/la HAXOAUM COSOL= > HIH COS¢L=———,

3amMeTuM, uro £ A < 90°, Torga cosce > 0, Tak 94TO 3HAMEHUE
COSCl = ——— HE NOOXOMUT.

3
B3 _ _

Ecmu cosat = 7,1‘0 o. = 30°, 3naunt, LCAD=4ZDAB=30°
ZCAB=60°n £B=30°

Cnenosareasto, AC = %AB = -2— ¢, BC= i
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g 1001 O/IMMAKAAHAR W 3aHMMATENbHAR 3afa4M no matematwre |

3ameuanue. ITonbITKa PEILNTE 33149y aNTebpaHYeCKHM CITO-
coB0M NPUBOAMT X PELIECHUIO CHCTEMBI TPEX YPABHEHHI C Tpe-
Mo Hen3BecTHBIMH, Hanpumep: AC =x, BC =y, CD =z, Torna

2=,
==,
X z

Z= JHTA
¢ y-z

N2 55

Vkasanue. PaccMoTpeTh pa3HocTs sinl0 - sind 1 yuecTs, B
KaxoH yrIoBOi 4eTBEpTH HAXOAATCA Oy YeHHbIe YINIEL. Torna
nonyuuM sinlQ - sin9 < 0, 1.e. sin9 > sinl0.

Ne 56
3tgx —tg’x

1-3tg’x
Torma HCXOAKOE YpaBHEHHE HOCHe YIIPOUIECHHI MPUMET BIJL:

100-4tg®x
B T =0,

gx[ 1—3tg2x ]
OTKyZa [tgx =0,
tg2x=25,

Vxazanue. IlpuMennts Gopmyny tg3x =

21
Iglxz,
gx#g

cosx #0,

\

WM X =Tih, nE Z, x = FarctgS+mn, ne Z.

270
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Ne 57

Omeem. [— 16E +27m; 16:- + 21'{!1], neZ.

Ne 58
Omeem: [0,5; 2,5]
Ne 59

Petuenue,
I cmoco®. Haea pemenng 3anayu 3aKkimoyaercd B CpaBHEHHH

mwiomane# S = %ab =pr= %(a-i-b-i-c)r, OTKyna
ab
r=
a+b+c’ )
TTo Teopeme IMudaropa a2 + &2 = ¢2, wm (a + b)? ~ 2ab = ¢?

suaunT, 2ab = (@ + bR -2 =(a+ b+ c)a + b - c), Torma (1)
TIPHMET BUA:

,= 2ab =(a+b+c)(a+b'—r:)=a+b—c
2a+b+c) 2(a+b+¢) 2 7

9. T. O.

II cnocob. U3 nentpa O pnncan- B
HOH OKPYXHOCTH IIPOBENIEM PAIIHYChI
0D, OF u OF B TO4XH Kacau#d, TOr-
HaODLAC,OF LBC, OE1 AB.

Cnenosatermmio, CFOD — xBag-
pat, Torga OD=0F=0OE=r,

AD=AC--CD=b-r, F

BF=BC-FC=a-r. \

Ho AD = AEwu BF = BExax o1- ¢ A
Puc. 84

g

PE3KH KacaTeNbHBIX K OKPYXHOCTH,
NIPOBEIAEHHKEIE H3 OTHOM TOYKH.
3vauut, AE=b-r,BE=a-rnuAB=AE + BE,

1
Te.c=(b-r)+{(a-r),oTkynar= E(a+b—c), 9. T. 4.
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Ne 60
Omeem: 54 u 18.

Ne 61

Vrazanue. Yuecth, uto AAKD ~ AEKD, roe Touka K —
To4uKa nepecedenns DB u AE (E€ CB). B pe3ynbTaTe NOITY4HM,
yro BK: KD=13:8.

Ne 62

Vxasanue. Paznoxurts sin*o—cos® o na muoxwmrenn. da-
Jiee UCTIONb30BATh POPMYITH

1-tg? 2
c050£-—--————2 ¥ cos2a =2¢os’ a1,

o
1+t =
g3

7
4 a-cos4 o=-cos2o=—.

Torna nony4uM: sin

N2 63

Pewenue. 3aMeTHM, 9TO 1IpY X > | onpegeneHa nepag 4acTh
nepasencrsa. Iyers Y2 —x =¢, TorpaB =2—xux-1=1-£.
HNmeem HepaBEHCTBO

1418 >1, wm I-£ >1-1,

mmal —1>1-2¢+ 262 +1-1) <0;t(t + (¢ -1) <0, oTxyna
O<t<l;t<-2.

3navnT:

) 0<¥2-x<1,0<2-x<1,1<x<1.

2) 2 -x<-2,2-x<-8,x>10.

Torna pelueHEeM HCXOXHOrO HepaBeHCTBa GyneT 0O nemine-
HHe MTONY4YeHHBIX pemmernii: (1; 2) W (10; +e2).
Ne 64

VYxazanue. CornacHo yCJIOBHIO

100x + 10y + z = 3 (xy+yz + xz), mmi 40x = 23y + 5z,
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| Pa3aen II. Orsery, ykasauws, pewesus 10 KNACC @

OTKYN2 =, YTO ¥ — KpPATHO 5 H Tak Kak 0<y<9, To y = §,
Toraa 8x =23 +z,
IMockonsky 0<z<9, 0£x<9, 1o 23<8x=<32, oTkyaa

2%5x$4, Te.x=3ux=4.

Ecny x = 3, To z = |, TornauckoMoe uncno 351, ecnu x =4,
10 2z =9, nonyuuM uKcio 459. Utak, uckoMere uncina 351 n459.

Ne 65 .
Yrazauue. ra
Jaunyio ¢pysxamo npy- 41
BecCTH K BHAY: y = jx — 2|, \
roe cosx 20, by
] 1
1 |
y=|x-2| 1 .
T.€. " -3 —2-1—1 01 Lz 3 42&5 X
x :tE-Hm, ne Z. 2 7 2
Pne. 85

N2 66

Yxazanue. PaccMoTpeTs 2 citydas:

1) x> 0, Toraa nomyunM x = 1.

2} x <0, roraa nonyuuM x = -0,5.

3HauHT, HCXOOHOE YpaBHEHHE HMeeT NBa Kopaa: 1 1 -0,5.

Ne 67
Pewenue D : x (.

JOx-12 > J(B3+1)? =43 ;
13x =1j>{v3 +1|—3; |3 +1|>0, Torma |3x-1|>1,
Ix-1>1 |x>2/3
OTKYA3 | 3x —1<—1 | x<0

3naunt, x&€ (—=,0) u[%; + oo}
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Ne 68

Ykasanue. IlogcranoBkoli x = g + y nepBoe ypaBHEHME CHC-
TeMBI IPUBECTH K BUAY 4y2 + 2ay + (a2~ 1) =0

Ycnosue 3a1aun BRNOIHACTCH, ecnu D/4 = 0, oTkyna Haxo-
JHM @ = 1243 .

Ne 69
Peuserue. 3aniniieM ypaBHEHHE B BUJIE:
\I1+§+4J1+E =8. 0y
X X
Mycts 1+§E=a3, 1+£=b3, OTKyOa
x X
56 _ 2119 &_19( -1)
X
19 b -1 b5 19 56 = 56(b° _1)
x x
3HAYWT, 19@-1)=56(-1),
WM 194% — 560 = - 37. (2)

Kpowme Toro, ¢ y4eToM NOACTAHOBOK, ypasHexHe (1) IpHMeT
BHI:
at4b=8. 3)
Pasencrsa (2) 1 (3) paccMaTpuBaeM Kak CHCTEMY:
194° - 566° =-37,
a+4b=8,

3neck yaobuo sripasuth u3 II ypaBHenus b uepes a (a He
Hao00poT).

b=2- %, toraa | ypaBsenue mocite yIpolleH i 3anpueT-

CA B BUAE: .
159a — 16842 + 1344a - 3288 = 0. 4)
HeTpyaHo IPOBEPHTS, YTO @ = 2 — KOPEeHb ypasHeHus (4).
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| Pa3nen II. Ovperh), ykasaHmsa, peuweHna 10 HNACC @

Toraa nomy4um:
(@—2)(1594% + 150a + 1644) = 0.
3ameruM, aTo ypapuenne 15942 + 150a+ 1644 = 0 ne meeT

56
[IeiCTBHTENIBHEIX KOpHeil, Tak kak D/4 < (. Tak kak -x— =a -1

Ha=2To —6=7, OTKYEA X = 8§ — ¢/IMHCTBEHHBIN KOpEHb

X
HCXOIHOTO YpaBHEHHA.
Ne 70
Pewenue. x2 + y2 + xy = (x - py)?, y€ N, orkyma x2 + 2px =
=ply—y,umm y= #ﬁl) ,raep > 1, a x Hano BLdpaTs Tak,
p —

yTOOH y OBLIO LIENHM, YTO JOCTHIACTCA, ECIH IOIOXUTD
x=pi-1l;y=2p+1,

B aTOM ciryHae HCXOIHOE PABEHCTBO NIPHMET BA:

PP -1P+2p+ 1P+ @ -1)2p + 1) =

=P D+ I =P+ DR =

=@t +p+ 17 = aza’.

TTonGopoM Nerke YCTAaHOBUTD, ¥TO TpeOyeMoe paBeHCTBO
BRITIOJTHACTCH IpR p = 10;

(102 +10+1)2=1112,
Torgax=102-1=99,y=2-10+1=21.
TTps 37X 3HAYEHHNIX HCXOHOE PABEHCTBO 3ATMIIETCS B BHIE:
992+ 212 +99-21 = 1112
Hrax, x = 99, y = 21 — nauMenb11as napa.
Ne 71
Pewernue. Cornacso yCIIoBHIO HMEEM:
abe =11k%, wnm 100a + 106 + ¢ = 11k%, rae 0 <a, b, c<9.
ITomyyeHROE paBeHCTBO 3aNIMILEM B BHIE
110a+b)+(@@a~-b~c)=11k2 m
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@L 1001 0AMMNUARHAA W 3aHMMATENLHESA 33Aauu No Maremaruke |

Urobnl (1) nenunock xHa 11, HeOGXOAUMO M AOCTATOYHO,
yTobrl 4 — b + ¢ genunock Ha 11, T.e. a - b + ¢ = 11m. Tak kax
0<a£9;,05h59,05¢59,To9<11m=< 18, oTkynam = 0, wnu
m=1.

I cayyait. m = (, Torna nomy4aum:

119a+b)+0=11k% |9a+b=4k?
a—b+c=0 a-b+c=0
WJIH CKITALIBASA YPABHEHUA CHCTEMbI TMEEM!
10a+c=4k?, a>0, rae 10<10a+¢<99,
b=a+c
i 10 k2599, r.e. k2 = 16; 25; 36; 49; 64; 81.

M3 3THX 3HaueHHH NOMy4YNM TpeX3HayHsle yrcna: 176, 275,
396, 891.

Il eayqaif. m= 1, Torna 11 9a + b) + 11 = 1142,

wie {9 +5+1=k% [l0a+c+1=k>+11 [10a+c=Kk +10
a-b+e=11" |b=a+c-11 " lb=a+c-11
10€10a +¢599; 10S k2 +10599; 0 <k2< 89,
T.e. k2=1,4,9, 16, 25, 36, 49, 64, 81.
W3 3THX 3HAYCHUI NONYIHM ele npa uucia: 539, 704,
Takum 06pazoM, YCIOBHIO 3371a4H YAOBIIETBOPAIOT BCETO
6 uncemn: 176, 255, 396, 891, 539, 704.
Ne 72
Pewenue.
3(1+at+adh)-(l+a+ad?P=
=3+32+3a*-1-a?-a*-2a*-2a-24* =
=2+2a+2a*-22°-2a-2a%=
=@ —-a) + (@ - 12+ (@-1¥20.
3ameuanne. HepaneHCTBO MOXKHO JOKA3aTh HHAYE:
1+a+adf=1+2a2+a*-a?=(1+a)-a%=
=(+a+ad)l-a+dd.
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Tak kax 1 +a +a? > 0, To IOKa3aTENLCTEO MCXORHOTO Hepa-
BEHCTBA CEONTCH K IOKA3aTeNBCTBY HepapeHcTsa 3(1 —a +a?)2
21 +a+a%

Jd-a+a)-1-a-at=2(a-1)220.
Ne73

Petuenue. CornacHo ycIIOBHIO 3a0a4YH, IIPH ReTICHAH JAKHBIX
YICEN HA HCKOMOE TTONYYAIOTCA OMHHAKOBEIE OCTATKH, 3HAYHT,
€CAY MEL BEIYTEM OJIHO YHCIIO U3 APYTOTo, TO Pa3HOCTEL pasfe-
JIKTCA HA HCKOMOE YHCnO Des octaTka

200631 200749 200749
T 200513 7200631 ~ 200513
118 118 236

HaiineM npocThie AenUTENH NOTYYSHHBIX YHCEN:
118=2-59;236=2-2-59.
Kak euuM, eTHHCTBEBHEIN ODIINIL NenUTenk IOTy9eHHBIX

pasHocTeil paseH 59, a o6nmiii ocTaTOK (KaK HETPYAHO NpoBe-
puts)— 31,

N 74
Yxazanue. 3agavya CBORUTCA K PEIIEHHIO CHCTEMBI YpaB-
HeHuit:
c+d=13
ZCd =1 56 - gﬂ »

rae abed = 1000a + 1005 + 10¢ + d — rckomoe wncHo.
Jlamee RoKa3aTh, YTO @ — YETHOE YHCIIO.
Hcxomeie uncna 8567 u 8576.

Ne 75

Omeem: ?

Ne 76

i m n 3n
| —=+2mm—42mn | | ~—+2mm,—+2mn
Omeem:. 4 2 ),( 2 2 ],
n,meZ,
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Ne 77

1
Omegem: x =—.
Ve
Ne78
Omeem: HeT pelicHU.
Ne 79
Pewenue. Takkak x + 2y + 3z=a,ToZ= — — % — %y,
H [IEpBOE ypaBHEHNE NPHMET BHA
2y
dx+y+ 2_Z 242492
Cty+s-3-7) »
HITH 4x +2p+ 22 =12x2+ 3L, 1))
Mpencrasum (1) B suge 12x2 —4x + 32 -2y —2a =0,
2 2
W 2x—l + y—l —E—-z-E=0.
3 3 9 3

OTCIoNa BUIHO, YTO YCIOBHIO 34/1a41 YAOBIETBOPAET TPOi-

2 2 1

Ka Yucen (x, y, z), ecnu ; + ?q =0, oTKYma a =-—§.
Ne 80

Omeem: arccos(,8.

Ne 81

Pewenue. 1 ciocod. B

Ilyete B AABC (£C = 90°)
OM = ON = OK =r— pagayc | X
BIIHCAKHON OKPYXHOCTH.

Tak kak A ABC — npamo-

yroneHselit, To AB — RUaMeTp \
OTHCAHHOH OXPYXHOCTH, Torma .2

_ cC M A
AB=2R. Puc. 86

3
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| Paapen IL. Otoery, ykazanmua, peweHna 10 KNACC @

HssectHo, uro S =p * r, The p - nonynepumerp. Ilo cboii-
CTBY KACATENBHLIX, NPOBEICHHBIX U3 OHON TOYKH K OKDYKHO-
CTH, IMEEM:

AC+BC=2r+ 4B,
TOrZa S= %(2r+2AB)=(r+AB)r=(r+2R)r.
Hrak, S= (2R +r), 4. T. .
I cnocod.
Tak xax A ABC — npaMoyroisHeii, To 4B = 2R, Torna
S= %AC «BC. Tlycte AC = x; BC =y, TOTAA
i

S= Exy. 0y

H3 AABC x2+ )2 = 4R2, (2)

1 1
HsBecTHo, uTO 7 =E(AC + BC -~ AB) = E(x + y - 2R),
otkyma x +y=2(R+r).
H3 (2) u (3) umeem crucreMy
x% 4 y2 =4R2,
xX+y=2(R+r).
W3 [ ypasnenns mmeem: (x + y)% — 2xy = 4R? niu, yuuTh-
Bas (3), nomyunm 4(R + r)? - 2xy = 4R?, otxyma

1
—xy=(R+1N-RE,wmS=r2R+7r), 4. 1. A

2
Ne 82
5 5
Omeem: x| =§ » Xy = g
Ne 83

Yxazanue. Yuects, uto 105 xyz £31, Torma z<3, T.e.
Z=1;2;3.
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M3 31X 3Ha4CHUT YCIOBKIO 3a0aYUH YAOBIETBOPAET JIKIIL
3HayeHne z = l, TOrAa, yUuTEIBad, YTQ y <5, MOIYYHM, 4TO
xyze {121, 441, 841}, o1kyna noaxoauT ML yucno 441, Tax
Kak V441 =4+ 42+ 13,

Hrak, x=4,y=4,z=1.
Ne 84

Vxazanue. IlpeoGpasoaTh ypasHerHe K uay (x — 1)° = 7x3,

1
1-37"

oTKymax-1= Yix ,T.e. X =

Ne 85
Omsgem: (3; 1), (1; 3).
Ne 86

Peawenue. 3amerrm, uto 4x2 + 4x +3=(2x + 1)2 + 2 u
x2—4x+6=(2-x)+2, Torga

\}(Zx +1)? +2 .arctg(2x +1) - \}(2 - x)? +2 -arctg(x -2) =0.

dyuruug f() = Vi +2 -arctg? — MOHOTOHHO BO3PAacTao-
1mag. CnenopaTensHo, noclefiHee paBeHCTBO 03HAYAET, YTO IIPH
t; =2+ 1 nnpuz, =x -2 3na4eHns GYHKIMH COBIAJAIOT, YTO
BO3MOXHO NIPH YCIIOBUM, ECIIU ; =I5, T.€. 2x + 1 = x -2, OTKY-
Ba x = -3 — KOpeHb HCXOAHOTO YPaBHEHNS.

Ne 87
|
Omeem: f(x) = 77 (32x - 29);

1
glx =—Z (dx + 15).
Ne 88
Omeem: 4.
Ne 89

Omgem: (cm. puc. 87).
IarnyronsHuk KM ENF - uckoMo¢ ceueHHe.
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| Pazaen 1. Orsern, ykazanus, pewenns 10 KAACC J@

Ne 90
Ykazanue. cxoHoe ypasHeHHMe 3anucaTh B BHie
50505 Y (121212 g -1
(131313] (131313) o
Hanee, uccnegoBaTs HA MOHOTOHHOCTL PYHKUMIO
50505 121212
Jx)= {131313} [131313]
OTKY/Aa HAXOQMM X = 2 — KOpPEHB YpaBHEHHA,
Ne 91
Pewuenue. MMeeM: % =1100x + ily. ITo ycnosmio
1100x + 11y = (11x)2 + (1 1y)2,
I 99x + (x + y) = 11(x? + 7).
Chnenoparenbro x + yxpatHo 11, Takkak 1£x£9; 1S y<9,10
x+y=11,1orma 100x + (11 —x) = 11 (x% + (11 — x)?), 3HauuT,
x=8,y=11-8=3,
Iposepka 8833 = 882 + 332,
Ne 92
Omeem: (0; 0), (-4;2), (-2-2; 2 +/2), (-2 ++/2; 2 -2).
Ne93
Omeem. HET, HE MOXKET.
Ne 94
Pewenue. 3aMETHM, UTO BhipaXkeHre B 1 ckoOke ecTh CymMMa
(n + 1) uneroB reoMeTpHYECKOIl nporpeccun roeb, = 1,4=10,
b, = 10", Torna 5, = 29=5 _ (10"+1 -1).

g-1
3Ha'-lﬂ'l‘ AAHHOC YHCIIO MOXKHO npencranm B BHOC.
n+l
10 5 (10"+'+35)+36
— (0™ -1)(10™ +35)+9-36 _
9
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_ 107" £34.10"1 354324
= 5 =
102" +34.10™ +17* (10" +17 ’
= 9 1 3 '
Iockonbky 10™ 417 kpaTHO 3, TO MCKOMOE THCIIC ECTB TOY-
MBI KBagpaT,
Ne 95
Viasanue. Ecru sinx + cosx = 1, To (sinx + cosx)? = 1, oTky-
na sinxcosx = (. [Janee ncnoab3oBath GOopMyIy:
a +b° =(a+b)(a* -a’b+a’h? —ab’® +b*).

N 96
Pewuernue. MMeeT MecTO TOXNECTBO!
x? +x2 4+ x+2007= A(x + TV +B(x + T +C(x+T) + D,
x3 4+ x% +x+2007= Ax> +(214+ B)x* +
+(1474+14B+ C)x + (3434+49B +7C + D).

Cpaennsas kK03 pHUHEHTE NPH OAMHAKOBLIX CTENEHAX, MO~
TyaAM

A=1 A4=1
214+ B =1 B=-20
1474+14B+C =1 C=134

3434+49B+7C+D=2007 |D=1706

3uaunT, x> + x2 + x + 2007 =
= (x +7)° = 20(x + 7)% +134 (x + 7) + 1706.
Ne 97

Pewenue. Tlycte x7 = y, Torma x28 = y4, x21 =3,
Iomyaum: 2y + y* =33, unu y(3? - 32 + 2) = 0,
Wy-1D(?-2y-2)=0, otxyaay, =0,y,= 1:]’3,4= li'\lg -

Tormax; =0,x, = 1,x,, =113,
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| Paspen IL. Oreetw, yKadaHus, peileHns 10 KNACC J@

Ne 98

Omgem: (32 + x + D(x% - x + D(x2 + DEA - x2 + 1),
Ne 99

Pewenve. 3anuilieM NaHHOE BBIpaXKeHNE B BHE:

=0. )]

x2 +9y? . 18xy
2xy ;cz +9y2

2 9
Ilycth ﬁ-:-?—y—z—= t, Toraa (1) npuMer sun  + -r-= 6 unu

2xy
(t-3P=0,t=3.
2 +9y2
Torpa —2—xy-—= 3, mnH (x — 3y)2 = 0; x = 3y.

CrefoBaTeIbHO, NAHHOE BHIPAKCHHE IIPHMET BU:
(x—=72+3xy=(x-T+x%=2x2 - 14x + 49,
TlockonsKy TpadiKoM KBaJpaTHOTO TPEXWICHA ABJIACTCA
napa6ona, To, HAHMeHBIIee 3HAYEHNE JAHHOTO BBIPAKCHUSA

b 7
IOCTUraeTcd B BeplixHe napabonet npu xg = 5 = 0 =35.
a

Ne 100
VYiasauue. {oxasaTth, YTO TPEYTONBHHMK IPAMOYIONLHLIK,

Tormar =(+4f3 = y2)(/3 +1).

Ne 101
Omsem: (0;1)u(1;19'1_0).
Ne 102

Vxasanue. 3anineM qanHoe YUCIIO B BUIC:
(29" - 16" + (197 - 6™ + (15" - 2%).
ITockoneky pa3sHOCTL OAMHAKOBHIX CTENCHEH NENHTCA Ha

Pa3HOCTh OCHOBAHMIMA, TO KaXI0€ M3 YNCe)T B CKOOKAX menuTcs
Ha 13, a 3HAYHT, ¥ JAHHOE THCIIO KpaTHo 13.
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Ne 103
Pewenue. Tax kaka+b+c=0,Ton(@+b + e =0,
WiIn at+ B+ ¢ =—_2ab + ac + be). 1)
Boasenem obe yactu (1) B kBaapart:
(@2 + b2 + 2= 4(a2 + P2 + B2+ 2a%be + 2abc + 2abc),
wm (@2 + b2 + )2 = 4(@B? + a¥c? + B3 + Jabe(a +b + o)),
Hoa+b+c=0,10THA
(@ + b? + &) = MPB? + a2 + ), 2)
C apyroii CTOpCHEL, HMEEM
@+ + A=+ b+ 4+ 2@ + a2 + B2, (3)
H3 (2} 1 (3) momyyum:
4B + a?c? + B2e) = a* + b + ¢t + 2(a?D? + a2 + B,
otkyna 2(a* + b4+ cY) = a + B + ot + 2(2H? + @22 + B,
20t + b+ ) = (@@ + B + )2
Ne 104

|
Pewenue. O3 : x= -3
YMHO#WM 00e YacTH ypaBHeHHA HA 4, a 3aTEM BHYTEM IO
eOWHULIE:

4x(4x’+3) | _ 8x° ~12x% +6x -1 _

27, =27,
2x+1)° (2x+1)
-~ 3 —
E§x+i;3 =27, oTkyna ;i-'_: =3,torma bx +3=2x-1,
X

4x = -4, x = -1 — KOpeHb UCXOAHOr0 YpaBHEeHHA.
Ne 105

Yxazanue. Ymuoxum obe yactu Il ypasHennd Ha 4, a 3ateM
BBIYTEM K3 ] ypaBHeHus CHCTEMBL MOy eHHOE:
(- =9x-yy -8
Janee 3amenoii x — y = ¢ momyyaem 922 — ¢2 - 8 = 0, oTkyna
t = 1 — eguHCTBEHHBL KOPEHb KyGHuecKoro ypaBHeHUA.
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| Pazgen II. Otetw, yKalanus, peueHns 10 KAACC @

B pesynbTaTe MOJIydHM CACTEMY YPaBHEHHH

x-1=1,
xy=2
OTKYIa HAXCIOHM AB¢ ITaphkl DCH.ICHHﬁ HCXO}.’lHOﬁ CHUCTEMBEI:
(-1;-2),(2; 1).
Ne 106
Yxaaauue. HCXO.[[HOC YpaBHCHHE NPHUBOAMTCH K BULY
Gx+D?  3x+l1
=8.
x Jx
(3x+1)?
X

-16; x> 0.

Hanee 3amenoi =y, y> O nonmy4aeM )2 —8y + 16 =0,

3x+1

wn (y—-4)2 =0,y =4, Toraa T =4 , oTKy#a Haxomgum x; =1,
X

1
X = g » YAOBIIETBOPAIONLHE JAHHOMY yPaBHEHMIO.

Ne 107
Omeem: x| = -10;x, = 8.
Ne 108
Omgem: xy , =*2.
Ne 109
Omsaem: (1, 1), (9; 3).
N 110

VYiazanue. Ucnionu3oBath GopMyny =1+ tgzx , TOT-
cos” x

Jia MoTyuuM ‘]tgx -1=1+ tgle Hanee qoka3saTh, YTO MOIYUCH-
HOE ypaBHeHHe (2 3HAUHT, H UCXO/IHOe) HE IMEeT KOPHEH.
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Ne111
Pewenue
1 enocob. ITocrponm £ A BF, pas-
He £ CBD. L BAF =4 BDC—xak
BIIMCAHHBIE, ONIMPAIOUINECT HA OHY
u Ty xe ayry BC (puc, 88). Cnemopa-
TenvHo, AABF ~ ACBD, oTkyna B
AB: AF=BD:CD,
wiu AB- CD= AF- BD. )
ZABD=/ABC - /CBD = 4
= /ABC~/ABF=/FBC. Pic. 88
Hanee, /BCF = /BDA — KaK BIHCAHHBEIE, ONHUPAIOIHECH
Ha OfHY H Ty xe ayry AB. 3nauur, AFBC ~ AABD, oTkKyRa
BC.:FC=BD : ADwm BC-AD=FC ' BD, 2)
Cxknageisas nowteHHo (1) u (2), nmeem:
AB-CD+BC-AD=AF -BD+FC-BD=
=BD - (AF+FC)=BD - AC.
Hrax, AB-CD+BC-AD=BD -AC,u.T. A
11 cnocob (puc. 88). Ilycrs BD =m; AC=n; AB=a; BC = b;
CD=c;AD=dwu /BCD = ¢, torga £LBAD=180°—q.
H3 A BCD no TeopeMe KOCHHYCOB HMEEM:
m? = b2+ ¢2 - 2bccosa. 8y
AHanoruuso us A BAD nomyuim:
m? = a? + d2 - 2ad cos(180° - a) = a* + d? + 2adcosa..
Tenepsb UCIUTIOYHM COS (¢ , WIS Uero yMHOXHM 06e uactu (1)
Ha ad, a 06e uacTH (2) Ha bc H CIOKKMM NOWIEHHO:
(ad + be)m? = adb? +adc® + bed® + bea® =
={(ab+ cd)(bc + ac), .
3 (ab+cd)(bd + ac)
OTKyZa HAXOOuM m" = .
ab+bc

AnanoruaHo ans quarcHam AC, nonyauM
ol = (ad + be)(bd + ac)
ab+cd )

E
C A,
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| Pasnen IL. Oveern, ykazaHus, pemeHus 10 HAACC @

ITepeMHOXad nonyqenﬂble pa-
BEHCTBA, KMeeM m*n? = ={ac+ i?m')2
OTKyHamn =ac + bd.

IIT cooco® (cM. puc. 89). Pemne-
HHUe OKa3eiBaeTcs Donee NpoCTHIM,
€CJIH HCTIOIBb30BATh OHATHE HHBEP-
cum. B3qe Touxky B 33 nomoc, BHI-
noHMM Han TogkaMi 4, D r Copo-
H38 OJI]:HYIO HHBCPCHIK), CTENICHDb KO-
TOpol k.

JlaHHAA OKPYKHOCTD TIPH 3TOM
npeobpasyeTca B NpAMYIO, Ha KO-
Topoit OyayT nexars Touku 4,, D,,
C,, obpaThbte ToukaM A, Dn C.

B pasencrsod D+ D,C\=4,C,

1I0ACTABHM 3HAYEHHA Pnuc. 89
k-AD k-DC | k-AC
A = = .
D =3a80 29 %p.8¢" 4= B4.8C

Taxkak4,D, + D,C, = A,C|, To nomyunm
k-AD N k-DC = k-AC ,
BA-BD BD-BC BA-BC
OTKYAa Tocne npeobpaloBaHyi moay4uM
AD-BC+DC-BA=AC- BD.

Ne 112
Vxaszanue. IToxasaTs, YTO BEIpaXeHHE

2p+2)2p+1)-2p 2p(2p+1 1
Qp+ 1).(2‘.»;.;) p_2p( p+3)(p+ ) — HCIO TENIOe.

Ho no ycnosuio 3anauup 1 2p + | —uMcna npocThie, 3HAYMT,
p + 1 nemarca Ha 3, a nosromy 4p + 1 =3p + (p + 1) — yucmo
COCTABHOE.

287
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Ne 113
Vxazanue. 3aMeTnm, uto

2 2 2
x°-3x+4 (x+2Y ’Tx .
49 7 49 |’
X 4+ 2 MOXeT JeTUTECA Ha 7 TONBKO B TOM CIIy4ae, KOrna x He
Jmenutcd Ha 7, a 7x MOXeET OeiRThCA Ha 49 TONBKO B TOM ClTy3ae,

eCIM X JenuTCA Ha 7. AHAJIOTMMHO JOKA3BIBAETCH B OCTANBHBIX
clIyqasx.

Neii4

Omeem: Txy(x + y)(x2 +xy + yH2.
N2 115

Omeem: (x% — x + 1)(x* — x2 + 1).

‘N2 116

Omeem: gg:'{/ﬁ
Ne 117

Omeem: (33 —2)AB1+372 +4).
Ne 118

Yxazanue. 3anucaTh ypaBHEHHE B BHIE ¥x +{/_=—3{G.
Hanee po3pecTH o6e gacTu B ky6 no popmyne
(@a+by=a>+b+3aba+b)
¥ BOCIIOIB30BATRCA 3AMMCAHHBIM PaHEe COOTHOMEH M. Torsa
nonyunM (x + y + 2)* = 27xyz.
Ne 119 [
1+2+...+n n(n+
Viasanue. Y1-2-...n < AUAD M T

R 2n
Ne 120

Vrazanue. PACKDHTE CKOGKH H crpynnuposaTs wiekst. Tor-
dn+2 _

i‘-z-——i— +(2n~1).

(x° ~Dx*"

Ja nosyduM S, =
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] Paanen II. Oreetet, YHAIaHUA, pPelieHis 10 KRACC @

Ne 121

Pewenue. n’ —n=n (n? - 1)(n? + 1). Ecv n He menurtca Ha 5,
TO uMcHo HMeeT Bun Skt 1, Skt2, Torma n? = (5kx1)? =
=25k2+10k+ 1w n? = (Sk£2)? = 25k2£20k + 4, Te. n-1
kpaTHO 5 unu n? + | kparso 5. 3uawwr, mibo r? - 1, mubo
n?+ 1 pesuTca Ha 5.

Ne 122
Peutenve. Henontoe 9acTHoe
7-19a-29 -39 3a+2
x=—T———=9%4qg-1+ .
41 41

3a+2
HawnMeHsIlee HaTYpankHOE @, IPH KOTOPOM

— lle-
J0¢ yucno, g = 13. [pu atoM x = 1222, 3paYHT, HCKOMOE YUCIO
6yner pasHo: (122241 +39):29=1729.

Ne 123

Pewenue, Beuntas —;—(l’? -1 3)= 2 U3 KaXAO0To 4JIcHa pala,

nonyynm: —15 + 15~ 15+ 15-15+15-...
CnenoBaTelbHO, n-i WieH NaHHOrO pAda pased 2 + 15(-1)".
Ne 124
Viazanue. TTycte a = tgAd, b = tgB, ¢ = ctgC, Toraa no dop-
a-b b-c c-a

Myne TaHI'€HCA paanocm NMOITYYHM, + + = 0
1+ab l1+bc l+ca

nau (a—bYb—c)(c—a)=0, oTkyna u cneayer, YTC HCXOAHLIR
TPeYTOJbHUK paBHOOSH PCHHBLH,

Jamevanue. Moxuo ORUIO BOCITONB30BATHCA COOTHOWICHIH -
em A+B+C=m.

Ne 3125
Yxazanue. IlpnBecty ypaBHEHUE K BUAY
2
xt+x x? 4 x
-3. =4.
x+1 x-1

10 3ax 825 289
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x2 +
Janee 3aMeRa

x
; =y, p*~3y-4=0,0txymay, = -1,

V=AU, =_1+42.

Ne 126

" Pewenue. YuuoxuM obe yacty JAHHOTO PaBeHCTBa Ha
xx -} —1, Torga, Nocie ynpomeHui nomyIHM

o5+ 1= xdx = -1, 1)

AHANOTHYHO, yMEOXKaR 06¢ 4acTh Ha y.fy —-1} 3_1, no-

My4YnM
x4 —1=yfy = y* 1. Q)

CxrapbiBas mowterHo (1) u (2), nmeem;

2(~Jx3 -1 +\ly3 —-1]:
OTKyAa 1}x3 -1 +,/y3 -1=0,4.T. 1

Ne 127
Pewenue. 3aMeTiM, 4TO
1225°-1g35° = tg(30° - 5°)- tg(30° +5°) =
_ tg30°—1g5° tg30°+1g5° _ 1g30°- tg25°
1+tg30°tg5° 1-tg30°tgs® 1- tg? 30°tg 50
_1-3tg?se
- 3-tg?se ‘

sin15° _ sin(3-5°)

cos15®  cos(3-5°)
Ho sin(3-5°) =sin5°- (3 —4sin® 5°)

B cos(3-5°%) =cos5°- (4cos? 5°-3),

4cos?5°-1 _

dcos?5°—3

Kpome Toro, tgl5°=

toraa tgls°=1tg5°®.
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| Paznen IL. Orserw, ykazanua, pewenus 10 KNACC @

1 125°_l 3-1g?5°
=tgso. T2 gse 28D
3 1-3tg*5°
1+tg?5°
CrneponatenbHo,

1g15°- tg25°- tg35°-1g85° =

o, 3-1g75° 1-31g’5°
1-3tg?5° 3-1g?5°

=1g5°.tg85° =1g5%-ctg5®° =1, u. T. A.

=tgs

=

Ne 128

Pewieriue. TIATHIHAUHLIE YHCHA, OKAHYHBAKOIOWECH LUd-
poit 6, menATcs Ha 3 B TOM M TONBLKO B TOM CITYYaE, €CIH YEThI-
PEX3HaYHOE MHCIO, NONIYUeHHOE NpH oTOpackBaHuy MoCNen-
He# udper, nemaTed Ha 3. YeThipeX3HaYHEIX uncen OyAeT Beero
9999 — 999 = 5000,

3aMeTHM, YTO KaXKA0€ TPEThE U3 HUX ASTHTCA Ha 3. 3HAUNT,
cylecrsyet 3000 ueThIpEX3HAYHEIX YHCEN, KPATHBIX 3, X POBHO
CTONBKO Xe INMATH3HAYHBIX YHCETT, KOTOPRIE OKAHYHBAIOTCA Ha 6
M nenrsTea Ha 3.

Ne 129

Pewienue. Tlpn nemeHun Ha 3 KBafpaT LeAoTo YUCHa GaeT
ocraTok (), ecii YHCIO AEMUTCA HA 3, H OCTAaTOK 1, eClTH MHCTIO
He aenpres Ha 3. Ecnme 6W HM a, HH b He pemwnuck Ha 3, To
OCTATOK OT ZeAcHHA uncia a* + b2 na 3 6ui 65! paBen 2, uTo B
CUITy IIPUBENEHHOTO BBILIE 3aMeuaHUA HEBO3MOXKHO, TAK Kax
cymma a? + b2 panna no ycnobuio c2. ClielopaTensHo, 1o Kpaii-
Hell Mepe 0ZHO K3 MuceN 4 U b agiATeR Ha 3.

Ne 130

1
Petuenue. JameTnM, MTO X = 3~ KOpeHb ypaBHenni. Jo-

KaxeM, YTO ApYyruX KopHel HCXOAHOe YPABHEHNE HE HMEET.
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1
Dpax>— 3 tyHkimy y,(x) = 8* 1 y,(x) = 3x +1 mpusnMa-
IOT NOTOXKHUTEITFHEIE 3HAUCHHA H BO3PacTaloT, 3HAYHT, JicBad
4acTh YPAaBHCHHA TAKXKE ABIAETCA Bo3pacTaioimneil QpyHKIHei.

1
Tornana ITPOMEKYTEE (— :-3-; + oo | YPABHCHHE HE MOXKCT HMCTE

Gonee oaroro kopHa. Hanee, npu xs-%— AMeem y,(x) > 0;

Yo{x)< 0, snammr y(x) - y(x)<0, T.c. Ha [- o0; — %] ypaBHe-
HHE He HMEeT KOpHEil,

Hrak, x= 3 €/IMHCTBEHHEIH KOPeHb YPaBHEHUA.



Ee—————==== 11 Knacc

N1

1 1
=—- , TOTJa AaHHOE

Pewernite. 3aMmeTnm, uTO
n{n+l) n n+t

YPABHCHHUC IIPUMET BHA:
R 1 1 1

+ - + -
x+2003 x+2004 x+2004 x+2005 x+2005
i 1 1 1

x+2006 x+2006 x+2007 999999
1 ] 1
x+2003 x+2007 999999 °
4 1
W (X $2003)(x +2007) 999999
Ilyers x + 2005 = y, Toraa momy4uM
4 1
= , 32 =4(999999 + 1), y* = 4 - 106,
(y+2)y-2) 999999 =4 't
H Tak KaK y = x + 2005, To (x + 2005) = 4 - 105, oTkyna
x + 2005 = +2000.
3Havnr, x; = 2000 - 2005 = -5; x, = ~4005.

Ne2
Pewenue. Ilycts log; t= 00, OTKyNa
n=7%. (1)
Ananormaro logs n =0, oTkyna
n=55 (2)

Ma()n(2) =n /=770 = =S wm % /B= 35 I

n/o B =35 Ho n® =3,14°~30,96 < 35, 1.e. 35 >T°, Torma
n /o= 35 >13 mm l+l>3.
o

Tak kax d=log; 7t ¥ f=logs 7, TO NOMyUUM

l+1

>3.
log:n logsm
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N3

bJb
,apna < 3b.
J3b-a P

Omeem:

N 4
Peruenye. 3anminem NaHHOE BLIPA)KEHHE B BH]IE
7n+2 + 82n+1 = (7n+2 + 7?! . 8) + (82n+l - ?r.l . 8) -
=772 +8)+8((82)" - 7")=57-7" +8(64" - T").

TTockonbky 64" — 77 kpaTHO pasHocty 64 — 7=57, To u naH-
HOe BhIpAXeHUe KpaTHO 57.

N5

Pewenue. TlpocToe YMCHO MOXET MMETE CIEHMYIOIMNEE BUI:
p=3,p=3+1Lp=3k+2

Ecm p = 3, 1o p + 10=13 u p + 14 = 17 yaosnernopgior
YCIIOBHIO 3aauu.

Ecmup=3k+1L10p+10=3k+1l,p+14=3k+ 15—
YHCHO COCTABHOE.

Ece p =3k + 2, p + 10 = 3k + 12 — umncmo cocraBHOe,
3paunTp = 3.

N6

Pewenue.

Hockonbxy 2x? +2y2 = (x2 - Xy +y2 )+(.14:2 +xy +y2 ), TO
CyMMa CebMBIX CTeleHeH NeTHTCA Ha CYMMY NEPBBIX CTEneHeH.
Ne7

Peuiernue.

IlycTs x=-g-—y, TOTAa Sinx =sin -123—2 =cosy

u sinl3zx =sin[l3(g—yn=sin[6n+-;——13y)=

=si g——ls’yjzcosﬂy: fleosy) = f(sinx).
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| Pazpen II. Oroerw, ykasauua, pewenns 11 HJIACC@

JaMeTnM, 4TO YHCHO 13 MoXKHO 3aMeHHTE MOOBIM HEJTbIM
ypcmoM BHaa 4n + 1.

N8

Pewenue. Ecnn a, b, ¢ — CTOPOHBI TPeYrolbpHMKA, TO
a + b > ¢ (o HepaBeHCTBY TPeYroiabHBKa) U T.4. Clenosareib-

HO, G/EHJE)?’ >a+b>c=(%/;)3, OTKYI2a %+%>§/§.
ARANOI'HYHO PACCMATPHBAKYTCH OCTAIBHBIE CITY4AH TPOBEPKY
HepaBeHCTBA TPEYTONbHMKA. 3HAUNT, OTPE3KH ¢ AMHaMn Ya,
Vb u ¢ taxxe 00pa3yioT TPeyronsHHMK.
N9
Omaem: Hanpumep, (20051903 - 39: 20051003 . 22);
(20051003 . 41; 20051003 . 18),
Ne 10
Viazanue. 3anucaTh ypaBHeHNe B BUOe
(3 - (29 =3 (2" (3 -3 2.
Janee sameHolt 2* = g, 3* = b, rne a > 0, b > 0 noayunm

(a—5)} =0,a=bnx=0— enMHCTBEHHEI! KOPEHb UCXOJHOTO
ypaBHEeHHA.

Ne 11

Omaem: x15 =11,
Re 12

1000 1 Y™ 1000
Pewuenue. (1,001) ™ = l+m >2=(,001) 7" >2.
3amevanue. 3nech Mbt UCITONB30BaNM TOT aKT, YTO
L) 4
2 s[l +l] <3.
o

N 13

Pewenue. YTobr1 mokazath TpebyeMoe, JOCTATOYHO MOKA3ATh,
4YTO AAHHOE BHpakeHue JASTUTCA ONHOBpEMEeHHO Ha 7 H Ha 9.
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PaccMoTpum 2 cnyuad:

1} n = 2k — uetHoe, Torua 10" — 3" nmpu ne N Bcerma
kpaTHo 10— 3 = 7; ¢ mpyroii croponn 6” — 1 = 62k — 12¥ kparno
62 -12=(6-1)6+ 1)=5+7. 3naunt, npun =2k 6" -1 gemur-
caua 7.

Hrak, nansoe srIpakeHue npu n = 2k pemuTes Ha 7.

C npyro# croponss, yucno 10" - 1 npu Bcex ne N nenur-
caHa l0-1=9, a uncno & - 3" = 6 _ 32X nenurca Ha 62 - 32 =
= (6 + 3)(6 —3) = 9 - 3, T.e. TAK e AENUTCA Ha 9, a TOTOMY K
HaHHOE YUCIO JETHTCA Ha 9.

TaxuMm 06pa3zoM BBIUWIO, YTO IpH Beex n = 2k, n€ N, naH-
HOE BEIpaXKeHMe NesnuTc] Ha 7+ 9 = 63,

2yn = 2k + 1 —HeneTHOS UNCNO, TOrRa 107 — 3" TaK ke NETHT-
caual0-3=17

Tak kak 62X — 1 aenurcs Ha 7, To 62 npn nenermyu na 7 naer
octarok 1, T.e. uncno 62 + 1 = 62% - 6 nmpu nenewun Ha 7 Kaer
ocTaToK 1 - 6 = 6. CnemopaTensHo, uncno 6" — 1 =62+ 1 _ |
Ha 7 He JeuTCd.

Takum oGpasom, ipu n = 2k +1, nannoe BHIpaKeHHE He Je-
nuTca Ha 7, a reM Donee, HA 63, 2 NETHTCA ML NPY YeTHRIX A.

Ne 14
Peruente. Tak KakK |sin x| <1, To IaHHOE ypaBHCHHE PABHO-

CHIILHO CHCTEME
sinx =1,

sin7x=l,
—sinTx =1.

H3 I ypaBHeHug umeeM x =g+2n’n, ne Z. IlonyyenHoe

pemenne yaosiersopset LI n III ypapHeHnAM CHCTEMBI, Tax
7
kak sin’ x = (simr)7 = [sin(-g'- + ZMD =cos’ 2= I, ne Z;
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[ Pazpen I1. Orsern, yNajanua, pewennn 11 KNACC @

—sin7x= —sin(lzf£ + l41mJ =cosldnn=1.

Hrak, x=g—+2m, neZ.

N 15
Peuienue. 3anumeM ypasreHnue B Buge x — 13 = (13 + x2)2,

OTKYAA
Jx-13=13+x% (1)

Mycre f(x) = 13 + x%, Toraa x= 1ff—l3 , T.e. g(x) =
=Jx-13, wm g() = f(x), Torna f(x) = x, Te. 13 + xZ = x,
wmxi-x+13=0.

TTonyueHROE YPABHESHNE, A 3HAYNT, ¥ HCXOIHOES, KOpHeH (eil-
CTBUTENBHEIX) He HMeeT, Tak kax D < 0.

Jamenanue. Ypasyenue x ~ 13 = (13 + x2)2 moxHo pemnTs
nuage. Tak kak 13 + x2 > Onpuscex x& R, Tox~13>0,Te.
x>13. Honpux > 13,(13 +x3)? > x — 13, Tak 1TO PaBeHCTBO
x— 13 = (13 + x2) He MOXET BLIIOMHATLCA HU IIPH KAKHX X, T.C.
HCXOHOC YPaBHEHHE Re UMEET KOPHCHA.

N 16

Pewenue. | x>0,

{x #1.
. x4 =2x44)
x?-2x+4

=x+2umy=x+2,

YuuTsiBas orpaHUYCHHA CTPOMM rpaduk hyHKIVH.
Ne 17

Viasanue. x —2+20x -3 =(x~3)42Jx -3 +1.
ITocne npeoGpasosanuii rosyyHM ypasgeHue sinx = 1,

Torma y

Puc. 90

n
x=g-+2m, rae x =3, rorna E+2Mz3.
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OTKYHa # 2&-(6—1:), Te.n=2,34..
3HauwT, =§+21'Dl; nz2,

Ne 18
Omaem: [-242;0)U(0;242].
N 19

Pewenue. 3aMeHsAx Ha 1 , IOMyuuM 5 f (-1—) =3f(x)+x,
x X
roex > 0.

Peimnas noy4eHHOE YPaBHCHHE C JAHHEIM, MMECM CHCTeMY

OTHOCHUTENBHO f(x) 1 f [-1-—)
X

Sf(x)-3f[-1;}=%,

31(x)-5 /{}Ejb .

Hockonbky HaM Hano HalTH f(x), TO yMHOX UM obe yacTn
fIEPBOTO YpaBHEKHA Ha 5, a BTOpOro Ha (-3), & 3aTeM MoWIeH-
HO CTIOXUM;

5
16f(x)=—r=+3x, x>0,
Jx
5+3x

16 .

OTKyZa f (x)=

Ne 20
Pewenue. 7sinf =6sinf +sinp =sin(2a.+8),

win 6sinp =sin(2a + B)—sinf =2sinccos(a+p). (1)
C opyroit croposnt 7sinf=8sinf —-sinf,

WIH 8sinf =sin(2c+ )+ sinf=2sin(c +B)cosa.  (2)
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Pa3penus obe yactu (2) Ha (1), nomyaum:
8sinf _ 2sin(a+B)coso 4
6sinf  2sincicos(o+ B) * WU tg(a+Bctga= 3’
oTkyna 3tg(a +8)=4tgo.
Ne 21

Pewenue. PaccmotpiM $yrxumio y=In(l+x)~ % . 3a-
METHM, 9TO Ipu x > ) pyskums Bo3pacTaeT, Tak Kak npu x > 0
1 b 1+x-1_ x
l+x (+x? Q+x (+x)P

31aumt, ApH x > 0 BEHIONHASTCH HEPABEHCTRO
In(l+x)- - >0,
f+x
2007 _ 172006 5
2006 2007/2006
, T.e. I smcno Mensiue II.

y' = >0,ampux=0,y'=0.

ITonaraa x=———, nonyuaeM In
2006 " O*
2007 1

_—

2006 2007
Ne 22

1tr3ctg3(45° —%]

3sinacos® o

Omegem:

Ne 23

Pewenue. COTIaCHO YCITOBHMIO, HCKOMOE YHCIIO MMEET BHJ
2abcde , TOTAA MMEEM:

abcde? =3-2abcde, wm abede-10+2 =3-(2-10° + abede).
ITyers abede = X — narwsraanoe yncno, Torga 10X + 2 =
=3.(Q2-10°+ x), wm 7X = 6 - 10° - 2, X = 85714, Torma
MCXOIHOe YHCTOo Gyner pasHo 2abede =2X =285714.
Ne 24
Omaem: HeT penicHMit.
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Ne 26
Pewenue. JJaHHOE BHPpaAXEHNE NPHBEREM K OCHOBAHHIO 2;
logy2 logy3 logy4 log,5 log, 6 logy7 _ logy2 _ 1

log,3 log, 4 log,5 log; 6 log,7 log,8 log,8 3°

3amenanue. Vzpecto, uro log, b-log a=log.b. (1)

Ecmui nocraBuThk B cOOTBETCTBHE Norapudmy log, b npobs

7 HTOXC CIenaTh JUIA APYrux norapudmos, To papeHCTRY (1)

b

b a

MOXHO TOCTABUTH B COOTBETCTBHE PABEHCTBO — - — = — , KOTO-
a ¢

poe ozHauaeT ofpIuHOE coKpallleHye Ha a. PaccMaTpupas Ham

2
MpHMeED, HMeeM IToclle CoKpanieHRit Apo6h 3 KOTOpO# COOT-

BeTCTRYET log, 8 = ! . (Cwm.; Iapeizun H. MaTeMaTHKAa OJI8 IO~
crynaronux b 8y3sl. — M.: Ipoda, 1997. C. 139-140.)
Ne 26

Pewenue. 5* -'{{8"" = 500.

x-1
M3 ycnoens cnexyet, uto x€ N, toraa $* -8 ¥ =500 uau
1 1 1

— - L}
5.8 =500, 5*-8-8 ¥ =500; 2-5* =125-8~*.
TIponorapudmMupyem obe JacTH MONYYEHHOTO YPaBHEHHS
1o OCHOBaHHIO 5 (¥ 8):
1
- 3
logs(z-sx)=logs[125-sx], unu logs 2+ x =3+—;10g5 2;

x2 + x logs2 = 3x + 3logg2; x (x — 3) + (x - Ilog,2 =0,

‘(x - 3)(x + log,;2) = 0, otkyaa x; = 3, x, = -logg2.

Tak kax x€ N, Tox, — He noaxoaut. Hrak,x =3 —eaun-
CTBEHHEL KOPeHb NCXOTHOTO YPaBHEHMA.
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Ne 27
Vxazanue, Yuects, uTo sin54° =cos36° U
sin54° =sin(3-18°) =3sin18° - 45in18°,
©0536° = cos(2-18%) =1~ 2sin> 18°,

TOLZA NMOMYUUM YpaBHEHHE 4sin®18°-25in® 18° - 35in18°+1=0,
KoTopoe 3ameHol §inl8°=x, rne x > 0; x# I nprBoaUTCa X
puty (x — D{d4x2 + 2x - 1) =0,

Tanee naxoxum sinl8° = %(JE _1), cosl8®= %anﬁ .

Ne 28
Pewenue. ITycts t =0,5(cosx —sin x),

1 n
HIH {=—| cosx—cos| ——x | |=
1 Y T JE T
= - —2 — —— = — ——
2[ sm4 sm[x 4)} 3 sm(4 x}

Hrak, E(t)= [-— [_Z_E] .

272

10
3aMeTuM, QYHKIHA y = —arccos! — yORIBaIOWIAA H HETIpe-
n
PLIBHA, TOTOA

o[ el 2 5]

Hrak, E(y)=[2,5;7,5].
Ne 29

Perenue. TlpopeneM anodeMmy MK Ha rpans MDC. Ilycrs
OK = x, roe x > 0 — neobxoaumMoe ycnosue, OM =y — BbICO-

Ta AMpaMuALL, TOTAR V,,,, = %Sam -MO= %xz y.
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42 4 , 4J"

Io ycnoBmio 3apauu V,,,, = R TOrAa — 3 —x‘y=——,0T-

2
Kyna y=7. Sson = ; Py, h,rioe P, =8x, h=4fx -l-y2 ;

TOrAa Sﬁo,\:— Sxe +y —4x\[x +y*. Tak Kak y——

TO Sg, =S5(x)= 4x1lx +—,HJ'IH S(x)= 4{1: +—

PaccMOTpUM HEMpepbiBHYIO GyHKLMIO f(x)=x" +-—
x?
npu x > 0.

Hajigem npoussomyo f/(x)= is(x6 -1); f(x)=0 mpu
X

x=1. 3ametuM, yTo ipu 0 < x <1 f(x)<0; npu x> 1

f(x)>0.
3HauuT, QyHKUMA f, HenpephiBHAA B TOuke | yOniBaeT mpu
0 < x< 1 u Bo3pacraer npu x 2 1. Cnenosarensyo, GyHkuus f

H S;,, =44 f(x) npux =1 GyayT HMETH HAHMEHBIUKE 3HAaYe-
Hug. [Ipu x = 1, Sg,, =443,
Ne 30
Omeem: (3,
Ne 31

Yrazanue. Ecniu x — HCKOMOE YHCHOQ, TO IOXYYHM CUCTEMY
YpaBHCHUH:
{x +307=m?

x-192=n* , oTkyna m* — n* = 499.

Hanee yuecrs, uro 499 — npocroe unucio,

Pemas crucremy {m +n=499 , HaxomumM m =250, n=249n

m-n=l
x=62193,
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| Pasaen II. Oveethl, ykazaHus, pewenus 11 KNACC @
Ne 32

Omsem: pelieHui Her.
Ne 33

Pewenue. Mockonbky v¥3x2 +4 >0 nprmoboM xe R, To
13 TAHHOTO HepaBeHcTBa MMeeMx — 1 > 0, T.e. x > 1.

3anuieM JaHHOE HEPABEHCTRBO B BHAC J 3x2 44> 4x-1),

M TaK Kax obe 1acTn HCPABCHCTBA IICNOKHTCNRRHEL, TO, BO3BCOA
B KBagpaT, IIONYYHM PaBHOCIUIBHOC HCPABCHCTBO!

3x? +4216x2 -32x+16, wm 13x2 -32x+12 <0.
Pewas momy4eHHOE HEpABEHCTBO METOIOM WHTEPBANOB,
TONTYIHM -l%Sx €2, YuyuthBag, uto x > 1, mmeeM 1< x<£2,
TOTHA X = 2 — LeN0e pelleHKe HepaBeHCTBA.

Ne 34
Pewenue.

log;18 =log;(2-32)=log; 2 +log; 3% =log; 2 + 2.
Ocraercs BEHUCITHTE logs 2, ecu log; 12 = a.
3aMeTuM, uro log; 12 =logz{(4-3)=2log;2+1=a, oTkyaa

log,2= -!—(a =1}, Torna log; 18 =-1—(a -1}+2= at3 .
2 2 2
Ne 35
Omsem: x5 =12,
Ne 36
Pewenue. 3amerns, uto x > 0. 1)

Kpome Toro, yuursisas 061acTb onpeneneHua iorapupmu-
decKoil GyHKIHH, uMeeM x2 — 1 >0, x2 > 1, x| > 1, oTkyaa

x>l x<-1. V3

U3 (1) u (2)=, ut0 x > | (OpM 3TOM HA OCHOBaHME JIOTa-

PH(pMa aBTOMATHYECKHM BHIMOTMHAETCA OrPAaHHUEHME X #1).
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g 1001 ONHMNHARHAA M IAHWMATENRHAA 39AAYH NO MaTemaTie §

Jeia

3anuieM HCXOAHOC YpaBHEHHE B BUAe Pt L 5, win,
HCTIONB3YA OCHOBHOE JIOrapudMu4eckoe TOXKACCTBO, HMEEM

x? —1=5; 22212125, x2 =26, 3y, =+4/26.
Tax kax x > 0, TO X = ‘J2_6 — KOpCHb JAaHHOrO YpABHCHHA.
N 37
" Omeem: 1744 = 882,
Ne 38
Pewenue. abc =100a+10b+c, ab=10a+b,
2bc =2(10b+¢) =20 +2¢; 3ac=30a+3c.
Torna 100a+106+ c=(10a+ b)+ (205 +2¢c) +(30a + 3¢),

unu 60a—11b=4c, oTkyna c=15a-3b+-2—.

Tak kak 0<b <9, To, yuuTsiBas, wro b KparTHO 4, HMeeM
b=4,b=8.
) Ecmb=4,T0c=15a-11 =
a=1,c=4u abc=144=122,
2) Ecmb=8,Toc=15-22=
a=2,¢=8, Torna abe = 288 — He NOAXOOMT.

HTtax, ycnosuio 3afiaue yAOBICTBOPAST EAHHCTBEHHOE YHC-
no 144,

Ne 39

Pewerue.

Tax xak cosa+cosp=a, 0 2(.:05mT-"“")'cos-':lt-z--‘:1 =gq.AHa-
ynoruyHo sing +sinf =2sin OL;ﬁcos a—f =p.

Paapenue o6e uacru Il paseHcTra Ha 1, nomyuum:

a+f b
tg——=—,
g 2 a M
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| Pasaen II. Oveetw), ykazakus, peweHus 11 MRACC @

219> 2g 2 tB
H3BecTHO, YTO 18X = 2 , Toraa tg(o + )=
x a+f’
1-tg? > 1-tg ==
2 2
b
2 2ab
A, yuuTteisag (1), umeem: tg(at+B) = a -

1 bY a’—b%
:

Ne 40
Omeem: x = :l:lc--l-—?, ne 2.
Ne 41
Pewenye. xy+yz+xz=(x+2)y+zx=
= (tgl0° + tg55°1g25° + tg55°-1gl0° =
_ 5in(l0°+55°)  sin25° + sin55°.sinlQ°
" cos10°cos55° c0s25°  €0s55°-cosl0°

_ §in65°sin235° sin55%sin10°
cos10°-cos55°-¢0s25° coslO®-cos55°
5in25° §in55°sin10°

- cos10°-c0s55° cos10°-cos55°
NPT | o .
_ sin25°sinS55°sinige _ SIN25°+5(C0s45% - c0s63%)

cosl0°-cos55°

%(cos45° +¢o0565°)

_ 8in25°+c0s45° _

cos45° +sin25°

Ne 42

Pewenue. Tlycts sin2x+cos2x=1,torma ¢ =1+sindx,
M IAHHOE ypaBHEHME IpHMeT BEA 2f + 2 = 0, wm #(t + 2) = 0,
oTkyaat, = 0, t, = -2, TaK 9T0 JAHHOE yPABHECHHE PABHOCHE-
HO COBOXYNHOCTH YPaBHEHMH:
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1) sin2x+cos2x =0 — onHopoxnHoe ypasxenue I crenenn.
tg2x +1=0, 2x=—-§-+ﬂn, x=—£+ﬂ, ne Z;
2) sin2x +cos2x = —2 — HeT KOpHEH, Tax Kag

. n

SN O 4+ —

{e3)
T

b (1
Hrtak, x=——+7, neZ,

|sina+cosB|=Jf

<42, TaK uro msﬁ.

Ne 43

Omsem: [;:— +arcetg5 + mn; g——arcctgs —m} neZ,

Ne 44

Vrazanue. Haxoxnenue D(y) CEOOUTCA K pelIeHHUIO CHCTe-
MEI HEpABEHCTB

sinx >0,
lgsinx >0,

OTKyda Haxomnm: D(y) = g+ 2nn, ne Z,

Ne 45

Peiuenue. Q6NnACTb ONIpERENeHNS KaHHOH QYHKIINH CBOTHT-
Cfl K PEIlleHHIO CMEIIaHHOH CHCTEMBL

x>0, x>0,
arcsin{x —5)#0, wm {x#5,
~1<x-5<1 4<x56.
CnenoBaTenpHo, | X #5,
{4 £x<6.

1Iensie 3nauenns x 6yayT 4 u 6, a HX cymMMa pasHa 10.
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| Pazpen II. Oreers, yNazanua, pewenus 11 HRACC @

Ne 46
Pewenue.
Mycthy =a, TOTAA 9-x’ —i HA 9-x’ =——, OTKY-
’ 1+x2 39 l4+x® 3%°
2a+2 _
Ja HAXOAHM x? =—l-—éﬂ--.TaKKa1c9—xz>0, TOo x2 <9, 3HA-
+
2a+42 320"’2 _1201
qHT (£ —— <9, 0TKYHA { 12042 _ .

1+3%¢

M3 neproro HepaseHcTBa nMeeM 32042230 otkyma a2 -1.
U I1 nepasesicrpa nmeeM 3272 -1 <9+ 324+2 9> ] gepHo
npu mobom a. Creposatensro, g2 -1, .. E(y)={-1, +0).

Ne 47

" Pewenue. 3neCh NPH X = 4 B YUCIHTEND, H SHAMEHATEND 06-
paIlAOTCA B HY)Ib, 3HAUMT, IPUMEHUTD TEOPEMY O Ipe/iene Ya-
CTHOTO HeMb3R. YIIpocT!M apobh, IIf YETO YMHOKUM YHCHH-
Teltb H 3HAMCHATEb NPO6H Ha BRIpaXeHHE, CONPHXEHHOE 3Ha-
MEHATETIO:

lme2—7—3 (Vx? -7-3)(a? -7 +3) _
L R (x-4)(x¥-T +3)
x?-16 x+4 444 8 4
= lim = lim =—=
M (x_ gy —743) R -743 3+3 6 3
Ne 48
Omgem: (0; -2), (-2; 6).
Ne 49

Peuwienue. JIna Toro, yToOn nNpAMan y = a@x ~ 5 Kacanach KpH-
BO¥ y = 3x2 — 4x — 2 B Touke ¢ abcImMccoi Xg, HEOOXONHMO M
AOCTAaTOSHO, YTOOH JHaUCHRA 00eHX GyHKLHA NpH x = X,
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g 1001 O/UMNKARHAA W JaHMMaTenbHas 3aaa4u no maremartmie |

COBNAZANN M 3HaueHHe a (Yrnosoii koadrmmenT npaMoir) 6xuto

PaBHO 3HAYEHKIO NPOM3IBONHOH GyHKIMH y = 3x2 — 4x — 2 ipH
X = Xg

Y= ('_’:.x2 —4x-2) =6x—4, 3HauHT, NICKOMBIE 3HAYCHHS a
IIOJDKHEI YAOBJIETBOPATD CUCTEME,

axg-5=3x2 -4x-2,
a=6x0 -4
OTKyHa HaxonuM: Xy = -l,a=-10uxz=1,a=2.
Ne 50
Omegem: YViaun =_§’ Yuaut ="/§+E'

6
Ne 51

Vxazanue. Ix —6x+10 I[( —3)+—-—]dx

4

x2 5
= —-3x}| +In|x-3| -“1,5+ln2.
2 4 4
Ne 52
Omeem: 61.
6
Ne s3

2

Vxazanue. q= x+% +%>0 npA moboM xe€ R, Torna
OOCTATOYHC PEIINTD HepaBeHcTBO g < 1, wiH x(x + 1) <0, oTKy-
na HaxomuMm x € (=1 0).
Ne 54

Pewenue,

I cnoco® (cM. puc. 91). Henonssys TeopeMy KOCHHYCOB RIS
AAMC, ABCN, AACB, nveem:
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| Pasaen I1. Oteetw, yKasaHus, pewennn 11 KRACC @

AM? =g +—i—b2 —aboos ZC, (1)

BN2 =1+ %az —aboosZC, ()
AB* =a? +b* —2abcos£ZC. (3)

Tak Kak no ycfAoBuio 3ajauum B ' M c
AMIBN, 10 u3ABOA uMeem Puc. 91
AB= A0 + BO?. @)

ITo cBOKCTBY MEAIMAHEI TPEYroNLHAKA BO = %BN ;

AO= %—AM , Toraa (4) npuMer BUT,

AB? =%(AM2 +BN?), %)
YrpoctuM (5) ¢ yuetoM (1) u (2):
AB? =-l§(5a2 +5b~8abcos LC). (©)
Cpasuupas (3) u (6), nomyuum 4(«12 +b*)=10abcos£C,
OoTKyAa cosZC = 3% , Torna (3) mpumer Bux:

AB? =%(a2 +b%)s

_ o2 42
OTKyZAa AB—J;(O +b%). P D

11 cnocob (cM. puc. 92).

Ilycte BO = 2n, ON =n,
AO = 2m, OM =m. HNonon-
HIM AABC po napanfaeno-
rpaMma ABCD, torpa, mo
CBOMCTBY ITOCIEAHET0, HMEEM:

2(4B% + BCY=BD + AC?,
HIH 2(x2 + %) = 360 + 4%, ¢y




m 1001 oAMMNHARHAA W 3AHMMATENLHAR JafauM no MatemaThie |
U3z AAOB u AAON nmeem

x? =4m® +4n?, 4m* +n® =i—n2 , OTKyna x° -%az =352,

3HAYMT, n* =1 x% —-1-a2 . @
3 4

Yunrsisas (2), paseHcro (1) npuMer sun

2(x? +b2)=lz[x2 —%a’-]m{

OTKY/la HAXONHM X =AB= 1’%(:12 +b° ).

Ne 55

Petuenue. Ilycts AB = x, TOTRA
AD =x+2 .BeipasuM 4epe3 x Bce
cToponsl A4 MK un npuMeHUM Teo- o
peMy KOCHHYCOB 111 cTOpOHBI A K.

B C

3710 NO3BOJINT BEIMHCIINTE KOCHHYC Mu

uckomoro yraa AMK. Ilycte

ZAMK =0, . 3amernM, uto A0 1 4 Puc. 93 D
BK —menvans A4ABD. ’

3uaunr, MK=—;-BK, AM:%AO , TOTOa

MK=%BK=

3
X
B AAMK AK =—-, AM =—, MK =—, Torna, no teo-
V2 V3 Je

ul"‘

pCMC ICOCHHYCOB HMEEM:
AK? = AM? s MK® -24AM - MK coso.,

310



| Paanen II. Oreerh, yKazauus, pewenma 11 KAACC @

2 2 2 2,

HI ?=—§-+—§-—-3—x cOosd, OTKyda 003(1=0, 3HAYHT,
ZAMK =a=90°,
Ne 56

Yxazanue. 3anucarh ypaBHeHse B BHE:

x= y4 +y3 -11-2y2 +2y+2—-5—1.
y—
Hanee ygects, yto x, y€ N, Toraa y—1 =15, orkyna raxo-
JIMM eMHCTEEHHYIO napy yucen (1597, 6), yAOBIETBOPAIOMIY )
MCXOJHOMY YPaBHEHMIO.

Ne 57

Pewenue. I3 naHHOTO ypaBHEHMS BBIPA3UM IIEPEMEHHYIO
X qepes y:
. 2005y +2007

1
2006 M
BriienyM neyro 9acth B npasofi sacTu (1) x =y +1+ % .
Tak kak x€ N, 10 ;—;{E — nenoe yucno. Ilycts ;—;6%=y1,

»ne N, tormay=1-2006y, ux=2-2005y,.

Herpyzno euneTs, uro npuy, = 0,x = 2,y = 1. Taxum obpa-
30M, napa vuceln (2; 1) ABaseTcA HAHMEHEBIIEH, YAOBIETBOPAIO-
IICH YCIOBHIO 3ada4H.

Ne 58
Omgem. (£1;£3),(X3; £1).
Ne 59

Pewenue. Jlerko npopeputs, uTo X = 11 — XOpeHs ypaBHe-
Hus. J(pyrux KopHeil ypaBHEHHE HMETh HE MOXKET, TaK Kak Jie-
Basf 4acCTh YPaBHCHHA — BO3pacTalolias PyHKuMA, a MpaBas
4acTh ypaBHEHHA — QyHKINA, yORBalomas Ha obnacTy onpe-
JieleHUA ypasHeHus (3 < x < 14),

m



g 1001 onMMNUagHan ¥ 3IaHMMaTenLHaA 3aauM N0 MaTemaTuke I

Ne 60

Pewuenue. 3armineM ypasHeHHe B BHOE § sin> x—7= 3’&

8
sinx+7
T.e. g= 2 ;

HMeem ypasHensie suja f(x) = g(x), 3Ha4uT f{X) = X,
win 8sin’ .7c-1f=sim|:,:83ir13 x-sinx-7=0, '
wmi (sinx —1)(8sin® x +8sinx +7)=0,

. )4
OTKyIa sinx =1, x=5+21m, ne Z,

YpaBHeHHE 8sin’ x + 8sinx +7=0 He nMeeT AHCTBHTEID-
HBIX KopHeH, Tak Kax D < 0.

Tt
Hrak, x =E+2m, ne Z.

Ne 61 y
Yxazanue. Ilocne OICHHH N
HOAYYHM y=(ln;1xy>?g (Iclllu. puc. 94). ) II . | N
e 62 0| I 2 3 4 «x
m Prc. 94
x>0,
D:{ctgx >0,
tg(n+x)>0,

logs | x[+9'°%? =1ogygy ctgx +logany tex;

log; | x| +2 = logyggr(ctgx - tgx); logs | x|+2 =logyeer ks

log; | x|+2=0; log; [x|=-2; |x|=-;-, OTKY[A X), =:|:%.
Ne 63

Pewerue.
.x>0 _x>0
“|-1<tog; x<-1 11

—<£x<3
3
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| Pasgen II. OveeTh, YKaIaHUA, PRLIEHWA 11 IUIACC@

arcsin(log; x) < %. -1<logy x < —2—2-,
OTKyZ2 %Sx<3‘5/2 .

Ne 64
Pewrerue. 3anuiueM CHCTEMY B BUIE:
{2x +by=c(ac+ )| (-2){[-4x—2by =—c(ac+1),
bx+2y=c-1 b b x +2by =b(c-1).
Cxnaneipas ypaBHEHHA MTOMy4CHHON CHCTEMBL, MOMYYHM:
(b -4)x ==2ac® +bc=2c-b.
Ecmu b# 12, To nip sM0OLIX @ H ¢ TIOMYUHM:
bc-b-2ac’ -2¢
x= 3 .
b -4
be+abc® —2¢+2
b -4
1) Ecau b =2, To JAHHAA CUCTEMA IIPUMET BHA,
2x+2y=c{ac+1),
2x+2y=c—1. O
Cucrema (1) UMeeT pellicHHE, SCNHM BEIMOJIHACTCE YCIOBHS
clac+ 1) =c-1, mmac?=-1,
ITonyueHHOE ypapPHeHHE OTHOCHTEABHO ¢ UMEET pelleHue,
ecrm @ < 0.
2) Ecmm b = -2, TO nomy4umM:
2x-2y=c(ac+1),
=2x4+2y=c-1.
Dr1a cucTema HMeeT peLICHUE, €CITH act+ec=—c+ 1, am
at+2c-1=0, 2)

KsaapaTtHoe ypasneHHe (2) OTHOCUTENLHO ¢ MMEeT pellle-
HUe, e 1+a 20, Te. ipn as-1.

AHaNOrMyHO HAXOAMM Y =
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g 1001 onMMNHARHAA W 3aHUMaTEnbLHan 3ana4y no maremaruxe |

Wrak, upn —1< a <0 scerga nadinerca Takoe ¢, ¥To NpH JI0-
OoM 3HageHMN b MCXOOHAA CHCTEMa HMEET 10 Kpalixeii mepe
OIHO pellCHHE.

Ne 65

Vxasanue. Vuecrtp, 9TO n + (n+1)-1 _1 1

(n+)t (n+)!  m (D)

TOTAA JAHHOE BEIPAXEHNE IPAMET BHA ] — __i_
2007

Ne 66

Peawenue,

Ilycte 8 A ABC
(£LC=90°),AD =g,
BD=ba-b=BC=CD.
IMycts a-b=x. (1)

M3 epumnb: C ommyc-
THM nepneHaMkynsap CK
Ha runoTery3y AB, torga A CKB ~ A ABC (Kak npAMOYTroib-
HEle, uMeromse obmmit 2 B).

CrenoBaTenbHo £=£ wm x _atb OTKYyA2
I[ ] BK BC L] lb x ¥
2
2x? = b(a + b). Vuurssas (1), nonyunm 2(a — b)* = b(a + b),
AN 2a’—Sab + b = 0. 2)

Taxk xak a > 0, b > 0, To, pasnemis obe wactu (2) Ha H2#0,

2
a a a 5+417
2 —| =5 — =0, D=17>0,|—| = .
HOTYINM: 2 [b] [b]ﬂ D=17 [5]1,2 2

Iockonsky, a > b, T0 %= > +;h_7 >2, 4. T, I

Ne 67
Omeem: 247; 364,481, 715, 832.
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] Pasnen H. Oteett, yKasanusa, pelieHns 11 KNACC @

Ne 68

Vxazanue, 3aMeHa 3x = y NPHBOAUT NCXOOHOE YpaBHEHHE
x BHAY siny(3 — 4sin?y — 4siny) = 0, OTKyZa HaXOmHM y =77,

% nn T nn
= _1 ﬂ—..'.n ,ﬂ, alee =—’ == —+—, nEZ.
Y=g m it manee x = =5, x=(-Dp+3

Ne 69

. 7t
Pewenue. Tlockonbky sino = cos > - |,

. Sm n Sm in
TO sin~—-=cog ——~— |=cos—
16 2 16 16

. In n_n (R
" sin— =cos| — - =cos—.
16 2 16 16
O603Ha4HB AAHHOE BEIPAXKEHME Yepe3 A, HMeeM:
4T . a3m 43n 4 K

A=sin” —+sin” ~—+cos —+CO0§ =
) 16 16 16 16

= sin"1+cos‘1‘1 + sin43 +cost = 3n
16 16 16 16

. 2
= sin? * +cos? | —25in? Fcos? X+
16 16 16 16

in 3n in in
+| sin? +cos2 251112 cos’ - =

16 16 16 16

=l—l- 4sin? 1tcos?' T +1—l 4sin? 3th:eosz 3n
16 16 2 16 16

1.2m 1.423% 1I{ .o . 23m
=2 -—sin“ ———sin“ —=2-—| sin” — +sin°“ — |=
28 20 2(5 8 ]

—2-Yin? Focos? El=2-L.1=15.
2 8 2

8
Ne 70
Omsem; XBaIpaT co CTOPOHOI 3 cM.
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m 1001 cnuMnuagHan ¥ 3aHUMATENLHAA 3afa4YH NO MATEMATHKE |

Ne71

log, 60 _ log,(2>-3-5) _
logy12  log,(22-3)

Pewenue. 1og;, 60 =

_2+logy3+logy 5
2+log, 3 ‘
ITycrs log, 3=1x, log, 5=y,Torna log;, 60 = 2 ;: Ty .
X

log;30 log;(2-3-5) l+x+y,
log,6  logy(2:3)  l+x
log,24 _logy(23) 3+x

log,15  logs(3-5) x+y

HTaK, BJTA HAXONACHUA X B ¥ HMECM CHCTEMY ypaBHeHm‘i:

Lixty {1+x+y=a(x+x),

Hanee umeem: logg 30 =

logl 5 24 =

1+x x+3=b(x+y).
x+3
— =}
x+y
x+3-bx
M3 II ypaBHECHUH CHCTEMBI y = — torza I ypapse-
HY€ IPUMET BHUA;
1+x+@=a(l+x),
wmb+bx+x+3-bx=ab+abx,nm x(1-ab)=ab-b-3,
ab-b-3
OTKyIa X =_l—?° IMoncransas 3HAYEHUs X B PABEHCTBO

y= l(J«c +3 - bx), Haxommm:
b _2a-b-2+ab
YT

316



| Paapen M. OreeTH, yKAIAHWA, PEiEHWA 11 KRACC @
Ne 72

Omeem: x, = 2; x, = -2logs2.
Ne 73

Omsem: Het pelmenmii,
Ne 74

Vrazanue. ,[[aHHoc HCPaBCHCTBO PaBHOCHIBHO COBOKYITHO-
CTH OBYX CHCTCM HCPABCHCTB!
D{x?+x+121, 2 [0<x? +x+1<],
x+5 x+35

—23; —F=3.
x+2 x+2 ;

Pemas kaxzgoe U3 HUX, HaxomuM (-2; ~1]w [_ %; 0}

Ne 75
Pewerue,
2~4~0 o_ o o2 _ ° o2 _
1g272° ctg? 54° = (tg72° - ctg54°)* = (ctgl18°- tg36°)* =

2
=(°t318°'tg(2'18°))2=(ctg18°.—2tgls ] _

1-1g18°

= 2 ’ — 4
1-tg?18° | (1-1g?18°)*

W3BecTHO, uTo 1+ tgla =

2

5—, Torla tg°e = —
cos” O cos” o
1 16

=2- =
cos?18°  10+245

_4+4¥5 _20+45) 2

104245 B5+V5) V5

2
CrenoBatenbuo, tg2 72°- ctg2 54°=4 [...._.] =35,

3HaYuT 1 — th18° =2-
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g 1001 onumMn1agHan v 3aHUMaTeNbHan 3afauqd no na‘renamiﬂ

3ameuanue. 3neCH MBI MCIONB30BANM TOT PAKT, YTO

coslS°=%JlO+2J§ )

Ne 76
Pewenue. Isz;dx I(x —1+1)Jx_+dx—
o2 T Vi
0
—-}((x Dyf(x+1? +Vx+1 )dx
g
-I({xﬂ 2(x+1)° +J—de—
1]

24D 220k 1) + (e +1)V2 )dx =

?
0

8
[% ;.:+1)7f’2—%(x+1)5f2 +3(x+1)3f2} =

2 gm2_2 g2 2 g3 _ +2
= .9 + —4=
7 i 5 3 3

=g-31_i.35+2.33 30 84+7‘0
7 5 3 T 7.5.3

_sq (81 18 1)_ 16 _872.54 16
- 75 '3} 753 53.7 753
_AT072 _ 032

105 105°
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ll'aamn II. OT8eTH, YKA3aHHUA, peleHWA 11 KNACC @

N 77
Omeem. 13 cM.

Ne 78

Petuerue. FickoMoe 4HCIIO 3aTIMIHEM B BHJE

N=7-105+x-10+ y- 102+ 7,

roe0=x<9;0<y<9.

Ecmv uncna 105, 10* 1 102 pasnemuts Ha 19, To noayurm
COOTBETCTBEHHO OCcTaTKH 11; 61 5.

3uaunt, 7-105=19m +1; x - 10* = 19m, + 6x;

y - 102 =19m, + 5y, rae m;,m,, mye N.
Torna yucno N MOXHO 3aITHCATH B BHAE:
N=19m+1+6x+5y+7,

HITH N=19m+(6x + 5y + 8), rneme N.

Ipu cymecTByommx orpaaiYeHmaXx 0< x<9u<y<9no-
yuum, 90 6x + 5y +8<6-9+5-9+ 8, mmu 6x + Sy + 8107,

< 107_12

1e. 1952 107,01xy02a k < T 3 5

3naunt k=1, 2,3,4,5.

l. puk=1,x=1,y=1, Torma N =7010107,

2. Npu k=2, ypaeHenne 6x + 5y = 30 He MMeeT pelICHNI B

HeNTBIX YHCIAX.

3. Ipuk=3,x=4,y=35, rorma N = 7040507.

4, Tipu k=4, x =8, y =4, N = 7080407,

5. lpu k=5, x=7,y =9, N=T7070907.

Hrak, yonoguio 3a0ayv yaoBlIeTROPAOT ¢4 maph! YHCeN:
(1; 1), 4;5), (8:4), (7.9).
Ne 79

Pewenune. I3BeCTHO, YTO CpeIHEE ApHMETHIECKOE # TIONIO-
*KHUTEIBHBIX THCE] HE MEHBILE X CPe/IHEr0 TEOMETPHYIECKOTO,
HOJTOMY, B YACTHOCTH

(p=a)+(p=B)+(P=0) s mb)p—c)
3 3
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g 1001 ONMMNKAZHAA W 3AHMMATENLHAA 3a0a4U No Matemaruxe |

wm SP-(a+b+e) 3p- 2p Pp-a)(p-b)(p-c)
3 p
Ho S, =y p(p-a)(p-b)(p-c)=pr, Torna
3
4 'S P wm 221 4
%3 ~ 2 r —2 .
3 7 ) P 3 pr o, unmm 27 pr
OTKYZA p23J§r. §))
1
Taxxaxp=—l{a+b+c)nr=§~= ab , TO HEpABEH-
2 p a+b+c
¢TBO (1) npuMeT BUL:
-l—(a+b+c)23~/§- b wn (@ + b+ c)22 6+3ab,
2 at+b+c

HIH a2+ b2+ c2+ 2ab + 2ac + 2bc>6+3ab.
Tlockoneky a2 + B2 = ¢2, 10 2c2 + 2ab + 2ac + 2be > 63 ab, win

c(a+b+c)= (33 —1)ab;a+b+c=2p,torma2pe (343 - l)ab

¥ tak Kak ab=25y, 10 2pc22(3\3 -1)S mmu c2 (343 - 1)—

OTKyJac= (3\/_ —1)r, 4T0 H TpebOBAIOCH NOKA3ATh.

Ne 80
Omeem: x=4,y=4,z=1,

Ne 81
Vxazanue. vi
( 2
y=1——- 1 ,’__?/
x ol 1,2 3 4 5 ¥
n -1
{X#—+7n, nE Z.
2 -2¢
x>0 =31
Punc. 96

Crponm rpaduxk (cM. pHc. 96).
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| Pazaen II. Ovsertsl, ykazaxus, pewenua 11 KNACC @
Ne 82

Omsem: x = E.
4
Ne 83

Vrazarue. sin22007° =
= sin2(5 +360° + 207°) =

Y

|
o\lal
R

= §in2207°, TOraa MOMyHHM

x 1
sin— > < > OTKYZJa HaXOOAUM

4m-%‘$x$g+4m, ne Z.

Puc. 97
Ne 84

Ig3 lg4
Pewenue. IIycty x; =log, =%2—, X3 =log34=-l-§-§-,

1g5 1g8
=log, 5= =lo 8- . > > oXe >0,
x3=logy lg4 o X =log 17 rnex,>0,x,>0,...,x,>0

Ho 1(x, + Xy .t X6) 28x; - %5 ... xg,, TOTAA
W Jlg3 1g4-...-1g8 Jlgs 43132 §3.

lg2-1g3-...-1g7 1g2 1g2
ITockonbky 3 >11, o x; + X, + ... + x4 > 6,6, 3HaumT,
logy3+log;4+...+log;8<7.
Ne 85
Omeem: a{a® + 9¢c) = 5b(a® + b).
Ne 86

Vxazanue. Bo3secTH JaHHble paBeHCTBa B kBaapat. Janee

CIOKHTD H BBIYCCTE NOYIICHHO NOJIYYCHHBIC PAaBCHCTRA.

b -

¥ +a

Torna nonyunm: sin{c—P) =

7

i1



g 1001 onnMnMapHas ¥ 3aHMMATENLHAR 3afa4Uu N0 Ma‘rena'rukel
Ne 87
Omeem: (£3; £1), (£ 1;33),(+242;£42),
(£42;3242).
Ne 88

Viazarue. YMHOXUTL ofe uacTH ypaBHeHud Ha x > (,

a 3aTeM pa3genHTh 00e YaCTH MONYYEeHHOro YPABHEHHSA HA
(2x - 3P #0.

Jaiiee peltiTE IONy4eHHOE YpaBReHHe 3aMeHoi Vx =y.
2x=17

Monyuum y3 - 32 -~ 4 = 0, oTKyA2 HaXOAMM p = 2 — e/IUHCTBEH-
HBIii KOpeHb YpaBHeHus. Bosspamasce K crapoil nnepeMeHHOi,
TIOJIY4HM YpaBHEHHE Jx= 2(2x-7), rne x> 3,5.

Pewmas noly4eHROE YPaBHEHUE, HAXOAUM X = 4 — KOpeHb
HCXOOHOTO YDABHEHHA.
Ne 89

Omeem: tgo.sindq.,

Ne 90

Pewenue. Ecii x| H X, — KOPHE TPEXWIEHA, TO 110 TeOPeMe
Bueta, HMeeM:
X +Xx; =-p,
XX !
X2 ="
Lﬁ
Kpome Toro, KCROJB3ys HEPABEHCTBO MEKTY CPETHUM apHb-
METHYECKHM H CPeIHHM PeOMETPHYECKUM, HMEEM;

x12 +x§ =(.7C1 +x2)2 —2x1x2 =p2 +%22,

TOTIa xf +x3=(x + x%)-2x12x% =

i 2 i 2 1

2 4

=| P +— -2 —-—— =p +2+..._...;
[ 2] [ 2 2] 2P
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6 6 4 4 2 2 2.2,.2 2
Xy +x2 =(x] +x2)(xl +X2)—JC| xz(x] +X2)=

(
4 1 3 1 1 2 1
= p'+2+— || p+t = |-—| P +—|=
\ 2P4][ PZ} 41’4[ Pz]

'

2, 1 4 1 6 s 9 1
= +— t24——F|=p t3p°+—+——r=
k pz][l’ 4p4] PRI

{
=|p +-—1—— +3p% += 2 22\[;: -—-1—-+2J3p %:
U & 4p° P

2-%+2-3J§=1+6J§>ll, 4. T. I,

Ne 91

Pewenue. lapectHo, 4T0 aya, + bbb, < Jalz + b} Ja% +b .

JTO 4YacTHLIK ciy4ail HepaBencTBa Konm-ByHsaxkosckoro,
npun=2.

Ecnn Bextopwl @ (ay, b)) n b (a,, b,) xONTHHEAPHEL, TO BH-
MIONHAETCH 3HAK PABEHCTRA.

IIpeobpazyem naHHOE YpaBHEHHE:

xV10-16x2 + 24091+ x% =26(x* +225).
Pasneny oOe yacTi ypaBHeHHA Ha 4;

2 N10-167 w601+ =%J26(x2 +225),

W x"g—x + 6041+ x? ——(x +225).
Torna xJ%—xz +15-4\1+x%

<x? +225 -J[%—x2)+(l+x2) =
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g 1001 onuMnuapgsan # 3aHUMarenbHan 3afiayn no matematuxe |

= ’x2 +225.\I.§.+]=J%(x2+225).

CrenoBaTelsHO BEKTOPH (x; 15) U [ E—xz; a1+ xz]

KOJITHHCAPHEL, T.C. BRINOJIHACTCA YCIIOBHE!

X o33 , TIe —5-—J|:2 >0; x>0,
Ji_xz a1+x>
8
2
Torma r =225 pmi6x(1 +x) =225 2 - 2
S5_2 16(+x%) 8
8

Janee 3aMenoi x2 = y, roe y =0, noay4eHHOE ypaBHEHUE
npuBoOAKTCA K BHAy 128)2 + 1928y — 1125 = 0, KopsM KoTOoporo

n= %, ¥, < 0 (He moaxoawT).

2

9
Tormga x“ ==, x=—, Tak kak x > 0.
16 4

Hrak, x =3 _ eIMHCTBeHHBIl KOpeHbh UCXONHOTO ypas-
HEHHA. 4
Ne 92

Vxazanue, Ynpoctuth 11 ypaBHeHMe CHCTEMLI, YMHOXKHB U

pa3menuB JIEBYIO YACTh HA J_)_) - ,j y=2x , IlomyseHHoe ypaBHe-
nue sMecTe co II obpasyer cucreMy, koTopylo peltaeM croxke-

HHeM.
Toraa noxyIuM ZJ; = Ji(l + x),0TKyHay = %(l +x).

Hanee, noacTapndeM sHaueHue y B [ ypaBHeHne HCXORHOH
cucTeMbl. B pesyneTaTe nomyduM ypapheHue x* — 5x% + 4 =0,
OTRyHa X ,=+ 1,3 ,=12.
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| Pasaen II. Oreeris, yKasanus, pewesnn 11 KRACC @

1 2
VuuTHIBAK, UTO y = Y (1+x)" , naxomuM peliieHne HCXOAHOM
cucremst: (1; 2),(-1; 0), (2; 4,5), (=2; 0,5).
Ne 93
Vicasanue. Yaects, uto 8 + 2x —x2=9 - (x - 1)?, Toraa
logy(9 - (x ~ )< log,9 = 2.

Kpome Toro, tg23Tm + ctg23Tm22, OTKYyZDa MOAYYHM

x=1
Ne g4
Pewenue. TTycts f(x) = Ttg*x — 6, Torma 7tg’x = fix) + 6,

unu 7tgix = %(f(x)+6), OTKyda tgx = 3J%f(x)+6 , T.C.

g(x)=3 % f(x)+6 — obpaTnas ¢pyHKIMmS (NMpaBad 4acTh HC-

xoaHOro ypasHenns). Torna g(x) = f(x), f(x) -— MOHOTOHHO
BO3PACTAIOMIAA HA ODNACTM OMpeNeNieHMs, 3HAYHuT, f(x) =
= g(x)= f(x} = x, nn Ttg*x —tgx —6 = 0. TTycTs tgx = y, TOTAa
B —y-6=0,mm Ty(t-1)+6(y-1)=0,

G-D(TP+Ty+6)=0,
oTKymay = 1.
Vpaeuerue 72 + 7y + 6 = 0 Be UMeeT OeHCTBHTENbHBIX

kopHe#t, Utax,y =1, rornatgx=1,x = g +7n, ne Z.
Nt 95

" Omgem: [1;1,25).

Ne 96 ‘

Pewuenue. Ilycty ay = 7 +319 xopens ncxomoro Muoro-
wnena. Tax kax ag =37 +19)° =7+19+3%47-19. 37 +319) =
=26+331334y, 0 ag —26 =3§/1¥ao, OTKyAa
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g 1001 oNWMNKAGHAA W 3AHMMATENLHAR 34434W NO MateMaTuke |

(ap ~26)° = (3413344,
W gy —78ab +202843 —17576 =3591a3,
WIH ) —78a8 —156323 —17576=0.
BaMeTHM, YTe B KadeCTBEe NCKOMOTQ MHOTOWICHA MOXHO
P39TH MHOTOUNEH f(a) = ag — 78a§ —1563a3 —17576.
ITpu 3TOM, ecTM 3TOT MHOTOYJICH YMHOXKUTE Ha 000 MHO-

TOYACH C LEIBIMH KOB{beHI.IHeHTaMH, TO MBI ONATDH NOJIYIUM
MHOT'OMJIEH, IR KOTOPOTO YACIO 4y ABIACTCA KOPHEM.

Ne 97
3aJ2bJa2 +5°
Omeem: .
2Va? +b% +b)
Ne 98

Yrazanue. [Tpuroauul GopMyner;
x =a' - 78a'16% + 715a%* — 17165 + 12872758 -
— 286a°b'0 + 13abi2;
y = 13a'2b — 2864100 + 12874805 - 1716a%7 + 715a%° -
—78a%" + '3,
z=a?+ b
Hanpumep, npu a = 2, b = 1 nonyunm: x = 33802; y = 8839;
z =35, Torna 338022 + 88392 = 513,
3ameuanue. TIpeacrapiser HHTEPEC pellicHUE ypaBHEHHS
x2 + y? = z% rne n22 B oBmeM BHAE.

Ne 99

Omagem: aroctg%d%ﬁ (21t—~/?-: ).
Ne 100

Perenue.

1. CrpouM paBHOCTOpOHHME A NMB.
2. CoenuinnM Toukn A H M.
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C

3. AABM = A CBN (no asym
CTOpPOHAM M YIIIy MEXAY HHMH):
AB = BC (no ycnosuio),

BN = BM (110 nioctpoenno},

L CBN=ZLABM.

4, 3 paBeHCTBA TPEYrolbHH-
KoB =CN =AM =4.

5. BRIXOMHT, 910 A AMN — 4 ¥=— + —v>F
npAMOYTonbHEIH (110 oOpaTHO# T _;_ .-t
teopeme ITudaropa), Tak kax M
32442 =52, Pnc. 98

6. U3 AAMB, rne £/ AMB =90° + 60° =150° , HailneM RIK-
HY AB 1o TeopeMe KOCHHYCOB:

AB% =AM+ MB?-2AM - MB - cos150°,

AB%=25—24¢0s(90° + 60°) = 25 — 24 - (—sin60°) =

=25+ 1243, otkyna AB = 25 +1243 =68 (cM).
Ne 101
Omsem: (31;0; 34), (7; 2; 6).
Ne 102
Vxazanue. 3anncaTh ypasHEHHE B BUIE 25 = (x —2)3, oT-

2
KYZla HAXOIHM X = 5
Ne 103

Pewenue. 32007 4 72007 = (33)66% 4 (73)669 Crrepmoparens-
HO, AaHHOE YNCII0 AemHTes Ha 3° + 72 =370=37 - 10 — nenures
Ha 37,
Ne 104

Pewenue. m—32 +(m-22+(m-12+m*+ (m+ 1P+

+(m+2P2+(m+32=Tm? +28=Tm?+4).
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Y1006I MOMYIEHHOS BRIpAXeHHE OBIITO NOAKBIM KBAJIPATOM,
HeoBXoauMO, 9T06E m? + 4 GBIIO KPAaTHO 7, YTO HEBOIMOXHO,
TaK Kak m? + 4 MoxeT oxanunBaThCs udpamu 4, 5, 8, 3,0, 9,

Ne 105

Pewenue. x"

A

-x'% +1=

= +x+)- (2 D= X" +x+ D) - (X3 -D(XP +1) =
=x (2 +x+D -3 =D +1)(x8 +1) =
=x""? +x +)—(x- 1)(x2+x+1)(x3+1)(x6+1)=
=X +x+D)(x -(GF - x-DE +)) =

=(x* +x+)(" x4 o xT xS x4 - x40

Ne 106

2
Omeem: 22_ gin(30° - a)sin(30° + o )ctgoL.

Ne 107
Vxazanue. 3anmucate ypasHeHHe B BUAE x-1)* =2a-1,

OTKYJa HAXOAUM X =%(1 +32a-1).
Ne 108

Vxazanue. (J; -3 Y + (J; —2)? =0, oTkyna HaxomnM:
x=3y=2

.N2 109
Pewuenue. YIPOCTHM IEBYIO YACTH YPABHEHHUS:
sin? Liad cos? X sin2 2 1-sin? =X sin? XX 0

9 449 4=9 449 4=9 434

. 3TN
s’
Mycts 9 4 =¢,raet >0, Torga npaead 4acTh (1) npuMeT

9
Bn.ur+?.
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Ho r+%221lt+%26.

VIpocTUM MpaByIo 4YacTh YpaBHEHNS:

V34 +4x—2x% ={-2(x ~1)? +36 <36 =6.

Takum OGP&EIOM, JICBas 4acTh YPaBHCHHA NMPpHMHHMACT 3Ha-

yeHus GONblIKe WIH PABHEIE 6, a [IPaBas 4acTh — MEHBINHE HIH
PABHEIE §.
Toraa paseHCTBO BRINOAHACTCA IIPH YCIIOBYH, 4TO 00e 9acTu
YpaBHCHHA PABHHI 6, T.e. NIpHA X = 1, Tak Kak IIpH 3TOM TOJIY-
2™ e 11
wm: 9 4 +9 4 =92492 =6,
Hrak x = | — KOpeHb HCXOAHOTC YPaBHEHHKA.
Ne 110
Omegem:
recma=-1, Tox=-2;
» ecn a = 0, TO KOpHEH HET;
pecnua=1,Tox=2,

1
becnmu a#tl, a20,10 X=a+—.

a
Nei11

Petuenuie. 3ameTnM, 9To 65 + 1 nestnres Ha 11, creaoBaTens-
Ho, 60~ 1 Toxe nenurcs Ha 11, T.6. 6'° ipw penennn Ha 11 gaet
B ocTaTKe 1, a cnenopaTensHo, u 6109 = 6599 roxe npu nee-
uuu Ha 11 Gymer masats B octatke 1. Ho 6592 = 6590 - 62, u
OCTATOK OT Aeienus 6572 na 11 6yzet Takoil ke, 4TO ¥ OCTATOK
ot fenenus 62 ga 11, 1.e. pasen 3.

Ne112

. n
Pewienue. Tak kax arcsin x = 3 —Arccos X , TO NOIYYHM Ypas-
HCHHE:

2
[g -arccosx]arccosx =3:—é- . (D
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[Iycty arccosx=y, rme 0Sysw, toraa (1) mpumer

sop | 2y =Il-2~ wm 2 -2 +-1-t-2—-—0 OTKYJa HaXoIuM
2 TR T ART I

L
N 33 2 6"

3ameTrM, UT0 064 KOPHS YIOBIETROPMIOT yernoruio Y € [0; wj.

n n I
Ecinu y=-3‘—,’ro arccosx=§, X ==

> .
ecmu y ==, To arccosx ==, x —-J-g-
ary 6 2772
Ne 113
Omgem: tg%(l-—ﬁ);cos%(ﬂﬁ)}.
Ne 114
Omsgem: [-4; 0,6].
Ne 115
Petuenue. 3ammnem cuctemMy B BUfe: 0
(8x* -y’ )z=4y* - 2%, o
9x?yz* —5xy 2 =30, )
(2x—-y)z=1.

TIpeobpa3yem ypanneime (1)
(2x — Y)(@x2 + 2xy + YAz = 4y2 — X2,
Yuutsisas (3), umeeM 4x2 + 2xy + 2 =4y _ x2,
WM 5x2 + 2xy - 3y2 =0, 4)
Pemnan (4) xak xBajgpaTHOe OTHOCHTENBHO Y, HAXOJHM

3
X=TYs Xy =P
5 2
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HMmeeM npe BOSMOKHOCTH:

1) x=-§y,Torna(B)npmernmx(-:—y-y]zﬂ,wm z=%_

IToacraBuM 3Hadenuns x u 2 B (2):
81y —15y% =30, mmu 532 - 27y + 10 =0,

6 5
OTKYHAa y| = 5; ¥y =§, TOTAa x| = %_5=3; X, =_2§; 2 =;;
25
q=lin=7.

2)x=—2.B3‘romcnyqacz=—3i- n 52 -3y + 90 =0 —wuer
y

IOCHCTBHTENBHEIX KOpHE#H, Tak kak D < (.
H1ax, pemenueM RCXOTHOH CRCTEMBI ABNAIOTCH JIBE TPOHKH

qucen (3; 5; 1), —6—; -2-; 23 .
25" 5 2

Ne 116

Yrazanue. ITprMeHRATH NIPU3HAKK feTMMOCTH Ha 3, 51 9.
N 117

Viazanue. ax> + bx? + cx +d = (Ax + B,
oTkyla a = A3 b =34°B,c =34B% d= B

Hanee umeem: A =%, B=3{/E s
OTKYya HaXomuM b = Watd, c=3¥ad?.

3TO H ecTh YCHOBHE, HeoBXOANMMOE B JOCTATOYHOE.
Ne 118

Yrazanue. Eciin m HeueTHOS, TO DEAUTCH, ECHH M Y€THOE, TO
He genutes. Iomoxure x = 0.

Ne 119
Omeem: (x +y - 1)(x2—xy +y2 +x +y + 1).
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Ne 120

Pewuenue.

ITprbaByM 110 EAMHULIE K KAXKIOMY W3 YPABHEAHH CCTEMBL
xX+y+xy+1=42 (x+D(y+1)=42
x+z+yz+1=27 ,wm {(x+1)(z+1)=27 (1)
y+z+yz+1=126 (y+D(z+1)=126

ITepemMBOXHB ypaBHEHRS cHCTEME (1), momyunm
(x+D2(y+1)P(z+1)* =42-27-126,
OTKYyAA (x+D(y+D(z+1)=4378. (73]

Pemas ypasHeHHe (2) ¢ KaX LM H3 ypasHeHHH cHeTeMBl (1),
HoXy4uMm ziBe Tpofixm uncen: (—4; —15; -10), (2; 13; 8).

N2 121

Yxazanue. 3aMeHoil y = px JaHHOe ypaBHeHNE IIPUMET BIR
1 P
(px)* = xP*, oTkyna Haxomam x=p?!, y=pP,

Ne 122
Omsem: 813.

N2 123

VYraszanue. TpeyronbHEKY, CTOPOHB! KOTOPRIX LIENBIC M B3a-
HMHO TIPOCTEBIE, He CyIecTBYoT. OTHAKO, CYLIECTBYIOT 2 Tpe-
YIORBHUKA, YAOBIESTBOPSIOMMX YCIIOBHIO 3aJaYH:

1) 546, 728, 910 u 2) 534, 712, 850.

N2 124

Pewenue. llycts a, b, c€ N— LTHHE CTOPOH TPpeyroibHuKa
¢ nrametrpoM 2R=6,25 omucannoii oxpyxHoctH. Ilycts S —

[UIOIANL Hp = -;—(a + b+ ¢) — nonynepHMETP TPEYTONBHHKA.

3ameruM, uto a, b, c<2R,vornaa, b, ce {1, 2, 3; 4; 5; 6}.
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| Paapen II. Oteerw, ykajaHus, peweHns 11 KAACC @

HzseecTHO, uto S = % = abc=4RS == (abc)z =

= (4SR)* = p(p —a) (p -b) (p <)4RY?,
oTkyHa 64alb?c? = 625(a+ b + c)a + b - c)(b + c —a)(a +c—b).

3uaunr, uncsro 64a2b?c? penvres Ha 625, Torma, no Kpaiiveit
Mepe IBa U3 Tpex uncena, b, ¢ pasrst 5. ITycTs ans onpegeneH-
HOCTH g = b = 5, Toraa umeem: 64c2 = (10 + ¢) - (10 -¢), T.e.
100 —¢2 = 64, 2 = 36,c = 6.

Vitax, uMeeM Tpoliky uucen (5; 5; 6), yIOBIETBOPAIOMYIO
YCIIOBHIO 32Ta4H.
Ne 125

VYxazanue. ITocne npuMeneHus GopMynr NOHHKEHNS CTETICHK

cos? x = %(l +c082x) ¥ sin’ x= -;-(1 —¢082X), JAHHOE ypaB-

HEHHCTIPHUMET BRI

cos? 4x +14cosdx = S:‘—7-1'3" = 2,

4

1.€. cos4x+2 cos4x—l ={ mm cos4x=-l—
2 2 2

IMockonbky 4xe€f0;27n], uMeeM 4xe {%,%E}, OTKyAa

X =15 X2 _S_n
12’ 12
N 126
Omeem.: k.=56,m=15n=13.
Ne 127
Peruenue.

IMycrsa=3m,c=2b-3m, Tormax+y=a+b+c=3b
YyHTHEIBAS NOACTAHOBKY, ynpocTM 11 ypaBHeHNHe cucTeMBbl:
2 + b2 + (2b - 3m)? = (x + y)* - 2xy,
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Hmu 9m? + 6% + 452 — 12bm + 9m® = 952 — 2xy,
oTKYAR Xy = 262 + 6bm — 9.
Ho x + y = 3b, rorma (x + y)? = 9h?

u (x - y) = 9b% — dxy = b2 - 24bm + 36m2,

MITH x—yP?= (b~ 12m) - 108m?2. (1
PasenrctBo (1) yaosierBopsiercs, HallpUMep, pK
x-y=p-27¢*
b-12m=p? +27¢
m =pq; Tornaa =3m=13 pq,
b=pl+ 12pg + 27¢, ¢ = 2b - 3m = 2p% + 21pq + 5442
3HageHnd x B y HaliNeM K3 CHCTEMEL ypaBHeHUH:

x+y=3b
2 , OTKYAA 2 2
x-y=p°-21q y=p +18pg+54q°.

HTaK, MBI HAXOJIMM DEMEHUE CHCTEMBI, TIE P H § BBICTYIIA-

10T B BHJIE TIEPUMETPA M YKCNHa g, b, ¢ 06pasyioT aprdMeTHuec-
KYIO TIPOT PECCHIO:

x=2p’ +18pq+274"

a=3pq, x=2p% +18pg +27¢,
b =p2 +12pq+27q2,

y=p2 +18pq+54q2.
c=2p* +21pq+54q2.

atb+e=x+y,

3,.43,.3_.3, 3 obna
a+b+e’=x"+y
pemiera B 1969 r. aMepuKkaHCKHM MaTeMaTRKOM Y, brangonoM
(Cm.: Tpuee 4, 3amaum ¢ usiommeKkoil. — M.: Mup, 1975.
Ne271.)

Sameuanne. CHcTEMA BHIA {
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Paspen III
VAHBHTEIBHBIE PABEHCTBA

N1

Uncno Hlexepesanst 1001. C Touxy 3peHRsT MaTEMATHKHA OHO

obnagaer HenbIM pAAOM HHTEpEeCHEHIIINX CBOMCTB:

1) 3TO HauMeHBbIIee HATYPANbHOE YeTHIPEX3HAYHOE YHCTIO,
KOTOPOE MOYXKHO TIPEJICTaBUTE B BUIE CYMMBI KY00B IBYX
HATYPANBHBIX YHCEN:

1001 =103+ 13;
2) gucno 1001 cocTonT U3 77 4epTOBRIX AIOKHUH:
1001=177-13,
13 91 onHHaanaTOK MK 143 ceMepok (7 — Maruueckoe
YHCIIO):
1001 =91 - 1]; 1001 =143 -7;
3) ecnu cuMTATh, 4TO rofd paseH 52 neaenaM, To 1001 Hous

COCTONT:
1 1
1+1+5 +Z rona (52-7+52-7+26-7+13:7);.

4) uacpoiicreax yucia 1001 ocHoBaH IPH3HAK AEHMOCTH
Ha7,HallnHal3.

N2

3anava JInodanTa. Haittu Takue 3 uyncna, cyMMa KOTOPBIX,
4 TAK e CyMMa Kaxa0# napkl 3THx uncel Oblia OB KBaOpPaToOM
ApYToro 4ucna:

80 + 320+ 41 =213 80+41=11%

320+ 41 =19% 80 + 320 = 202.
Ne3

Hrpa ¢ mudpamn.

123 — 45 - 67 + 89 = 100 (MUHMMATBLHOE YHUCIIO 3HAKOB 3).
98 —76 + 54 + 3 + 21 = 100 (MHUHIMATBHOE YHCIIO 3HAKOB 4).
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@LIOOI OAMMNUALHAA U 3AHMMATONLHDA 33RAMW N0 MaTeMaTHHE |
Ne 4
KsanpaTuslii kopens 13 feoaaniima;

,fqbeoda.num = eeddu, win 523814769 = 22837.
Uncrro 523814769 coneput Bee UMD, KpoMe Hys.,

Ne§

KsazpaThi uice, COCTONIMX H3 e ANHHEL

112=121; 1112=12321; 1111=1234321;

111112 =123454321 n 1.1

111 111 1112=12345678987654321.

Kak BuauM, cpeauiaa mudpa MoKasKBacT KOAHYECTBO SOH~
HHI, a OT Hee BJICBO 1 BIIPABO, AP YMEHLINAIOTCA IIOCNEAO-
BaTENBLHO A0 ¢HHHIIEL

Neé6
JobonbITHOR TOARIECTBO;
Q+ a+b
@ +(a-b)y at+(a-b)"
ITpaBas 4acTh TOXKAECTBA COMIEPKUT Te Xe OYKBBI U TE KE

MATEeMaTHYECKHE 3HAKY, HO HE COREPKMT IIoKa3aTeleH CTerneHn.
Hamnpumep:

25811 25411 36 _12
25 +(25-11° 25+(25-11) 39 13°
PaBeHCTBO BepHOE, XOTA TAK COKpAIIATh Heib34. B yem ke
Torga npobmema?
N7
Mrpbi ¢ ancamMu.
1) 145= 1!+ 4!+ 5!, rae ! — 3nax dpaxropuana, T.e.
N=1,4=1-2-3-4,81=1-2-3-4-5;
2) 387420489 = 387 + 420 - 485;
N 1+2+3=1-2-3=VP+2%+3*.
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| Paznen III. YaueuteneHuie¢ paBexcTea @

Ne8

3anscaTs Yncaoe 65636, ncoonb3ys onyy NHGPY H OAHO Ack-
CTBUE.

22
65636 = 22
Ne9
Ynchosnie TPEYTOabHAKH:
3 8 7
65 48 17
+ 465 648 417
9465 + 9648 3417
19465 89648 53417
29465 189648 + 453417
289648 7453417
67453417
567453417
3567453417
73567453417
1717177
Ne 10
Hucnosag nupamupa: 18§+ 1=9
12-84+2=98
123-8 +3 =987
1234 -8+ 4=9876
12345- 8 + 5 =98765
123456 - 8 + 6 = 987654
1234567 - 8 + 7 = 9876543
12345678 - 8 + 8 = 98765432
123456789 - 8 + 9 = 987654321
Ne11

Cosepmennste ancna. Tak HA3KIBAIOTCH HATYpATbHbIE YHC-

N2, paBHBIC CyMME BCEX CBOMX ACIHTeNeH (He CUMTaf caMoro
uMCcna).
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HaumeHpIINM cOBEPIIEHHBIM YRCIOM ABJSETCH 6:
6=1+2+3,
3a uumM cnepyer Iucno 28;
28=1+2+4+7+14,
Iajee yucno 496:
496=1+2+4+8+16+31+62+124 +248.
11 (1 ApyTHE) YHCIA MOTYT OLITh HAHAEHEI IO hopMyIIE:
P=27-12r_1,

IAe p — NPOCTOE YHCHO.

Jo CHX MOp HEU3BECTHO, CYIIIECTBYST 1M XOTA Bbl OJ{HO He-
yeTHOe coBepmIeHHOe uucno. Ilo nocneguuM coobuieHHAM
Bpaficua Takxepmana n3 IBM (amep. pupma, Brimycraromas
BBIYUCTHTENEHOE 000PYAOB2HNE) HEYETHOE COBEPLIEHHOE JYHC-
JI0 DOMKHKO HMETH MO KpaliHelt Mepe 36 3HaKOB,

Ne 12

JpyxecTBesnbie uncaa. Ecinu cymma nemireneil ogHOro n3
HABYX YWHCEJI paBHA BTOPOMY YHCITY, R HA0DOPOT, TO TAKHE YNC-
J1a Ha3bpIBAIOT APYKECTBEHHBIMH.

B ReficTBUTEIBHOCTH IPEKR 3HANR BCETO JMMIbL OfHY IApY
TAKHX YHCEN, 3 HMEHHO:

220=22-5-11; 284=22.171.

CyMMaMu 4X SeNIHTeleH SBISIOTCH COOTBETCTBEHHO!

1+2+4+5+10+20411+22+44+55+110=284,

1+2+4+71+142=220.

Cneaylouryio napy ynanocs naiite ITeepy @epma:

17296 =24 - 23 - 47; 18416=24-1151.

WaBecTHEL, N0 Kpaiineii Mepe, 42 napsbl ApyKeCTBEHHBIX YH-
cen. He Grino naiineHo ciyyas, KOrKa OHO YHUCHO YETHOE, 4
ApPYroe HEYEeTHOE, XOTA MONCKH YMCENl TAKOro BHAZ NPOBORH-
THCH cpemy Beex uncen n< 3 - 109,

Ne 13

Apndmerudecknii Kypses:
2592 = 2592,
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| Paapen 111. YpusuTenukuie pasexctoa @

Ne 14(A)

CeoiicTeo ancaa 803;

803 = (8 + 0 + 3)(82 + 02 + 32).

Cy1ecTByeT JIv emme TpeX3HauHoe YUcio, obnagalomee yka-
3aHHEIM cBOHicTBOM?
Ne 15

Yncne 365. 10, KaK H3BECTHO, UHCIIO aHeli B Toy.

Kpome Toro, 365 =102 + 112 + 122,

Bonee Toro, 365 = 132 + 142,

Ne 16

Tpn ReBATKA:

999 - 426 =425574,
999 - 107 =106893,
999 - 963 =962037.

Kax BroHo, niepBbie TpH HQPHL MPOU3BEACHNA eCTh YMHO-
KaeMoe YHClIo, YMEHBIISHHOE Ha 1, a ocTanbHBe TP HHGPBI
JONONHAOT HAHAEHHbIE TPH IudpEl 10 9.

Ne 17
Eme oxno ceoiicTeo tncaa 1001
2951001 = 295293, 768 - 1001 =768768.

ITpn ymuoxenun yrcna [llexepasansl HA TPEXIHAYHOE YHC-

110, MOMYYAETCH YMHOKEHHOE THCIIO, 3AMMCAHHOE JBAXKIEL.
Ne 18
Yucno 10101, Ono, xax v uncio 1001, aaeT ymMBHTE BRI

PE3IYNBTAT NP YMROKEHHN, HO HE TPEX3HAYHBIX YHNCEIT, 4 OBY-
3HAYHBIX:

76- 10101 = 767676,
11-10101=111111,
29-10101 = 292929,
Kaxnoe aAsy3HaqHOE YHCNO, YMHOXeHHOE HA 10101, naer B
pesyabTaTe CAMO 9HCIO, HAMMHCAHHOE TPIDKAEL.
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g 1001 ONMMNWAAKaR M 3BHHMATENLHAR 3apauu no maTemarwke |
Ne 19
Yucno 10001. Ono npeacraenser coboH pon3peneHMe TONE-

KO JBVX NPOCTHIX YHCEN:
10001 =73 -137.
Ne 20
Ymeno 111111

111111 =3-:37037=7-15873=11-10101 =13 - 8547 =
=37-3003=21-5291 = 33 - 3367.

N2
Uncnaa, COCTORINME U3 eJNRUL;
111=3-37
1111=11-101

11111=41-271
111111=3-7-11-13-37
1111111= 239 - 4649
H1i=11-73-101-137
11111111=9 - 37 - 333667
1111111111=11-41-271- 9091
11111111111= 21649 - 513239
HI111=3-7-11-13-37- 101 - 9901
Bce MHOXHTEIH B Paboi YACTH paBeHCTB — NMPOCTHIC YHCIA.

Ne 22

Yucao 142857, Ecnu cloXnTh 370 YUCIO C YHCIIOM, Y KOTO-
poro mudpa 1 nepeneceHa B KOHEL, TO TIOTMYHNM TOT XKe pAx Imbp:

+ 142857 + 285714 + 714285
428571 571428 142857
571428 857142 857142 uT.4.

Tot xe pan uudp B TokH xe nocneNOBaTEIbHOCTH NONYIHM H
[pA BEMKTAHUA YHCET:

428571 571428 714285
~ 142857 ~ 285714 ~ 142857
285714 285714 571428
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| Pasnen 111, Vaweurensiuie paseHcTea @

Ne 23

Jlpyrae cooiicrea micaa 142857
142857 - 2= 285714,
142857 - 3 = 428571,
142857 - 4= 571428,
142857 - 5= 714285,
142857 - 6 =857142.

96 + =100.

Bo Beex cnyvasx ynotpebaeHsI Bee HaTYpaNbHEle YKCIa OT
1 n0 9. CymecTByIOT H ApYTHE PARCHCTRA.

Yncno 12345679, Ecim yMHOXHTE 9TO MHCIIO HA MHC/I0, KpaT-
HOE 9, TO NOTY4YHM HHCIIO ¢ OOIMHAKOBBIMH HHPPaMH:
12345679 - 9=111111111
12345679 - 18 = 222222222
12345679 - 27 = 333333333
12345679 - 36 = 444444444

12345679 - 99 = 999999999

Ne 26(A)
CymMMa paBHa NPOH3BEICHHIO:
2+2=2-2; 3+1,5=3-1,5;
1 1
11+1,i=11-1,1; 21+lﬁ—21‘5,unn.
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g 1001 onMMNyagHan KW 3aHMMATENLHAR 3afaYH ND MaTEeMaTUKE |
e 27(A)
Pa3nocTs paBua npou3Beentio;

11 1 1
1-0,5=1-0,5 5_5-5.5’
6 6 1 1 1
6-3=6'7  37gTy g
¥ 28(A)
Panunte

4 _ 4141414141
777 1717 17171777

Ne 29!&!

12=13?
PaccMOTPHM BEpHOE PABEHCTBO.
24+ 36-60=26+39-65,
BIn 12-2+3-5=13-(2+3-5).
Tax Kak HPOH3BEACHHS PABHEL i BTOPHIE COMHOXKIUTEIY paBs-
HEL, To 12 = 13, I'ne xe onmmdxa?

Ne 30

1
Yucao papro cBoeit H0a0BHRE: @ = 3 a?

HssecTHO, uTO & — b2 = (a — b)(a + b). IycTs b = a, TorRa
a*-a?=(a+ a)a- a), nm ala — a) = (a + a)a - a), nm,
COKpPAaTMB Ha 4 — q, IONY4YAM a = a + a, Wil a = 2a, OTKYZa

a

'i‘ = a, T.€. NOJIOBHHA paBHa HENOMY.

Ne 31

HnTepecnoe oponsBeacHne.

6 - 21 = 126 — npow3Be/icHAE 3aIHCRHO U PAMHE COMHOKH-
Teneii, Ho B 06PATHOM MOPAAKE.

Anamorpmato 3 51 =153,

CymECTBYIOT JIM AHANOTHYHBIC NPOH3BEACHNA?
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| Pasaen II1. Yawewutenbhne pasencrsa @
Ne 32

Hnrepecnoe cokpamenne npotan;
2% _2
% 5
PaBeHCTBO BEPHOE, XOTA TAK COKPAILATH HENb3A.
AHanoruuso:
K 1 181
W 4’ 95 5

MoxkHo T4 togoSpaTs elHe Taky1o MpaBHIEHYIO Ipobn?
Ne 33

Pasuul 11 cyMMEI yicen?
123456789 i
12345678 21
1234567 321
123456 4321
+ 12345 + 54321
1234 654321
123 7654321
12 87654321
1 987654321
Ne 34
Pazumie AclicTBHS, OJAH pe3yILTAT:
2+2=2-2,

1+2+3=1-2-3,
1+1+2+4=1-1-2-4,
1+1+1+2+5=1-1-1-2
1+1+1+3+3=1-1'1-3
1+1+4+2+2+2=1-1-2-2
9 T.I. MOXHO COCTaBUTh IPyIIThI 13 6 Win 7
Ne 35
9+8+7+65+4+3+2+1=99.
CocTaBHTE aHANTOTHYHOE PABEHCTBO U3 ITHX XK€ YHCEN B TOM
%e MopAAKe, HCIIOTb3YA JIWILE 3HAKH CAOKCHHA.

3
3
2
H

-

.
»

T.4. YHCSIH.
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g 1001 onuMnuanHan W IAHMMATENEHAA 3A/AYH NO MATEMATUKE I
e 36
Yetnipe neficreng apudpmeTnku.
123=1,
1234=],
12345=1,
123456=1,
1234567=1,
12345678=1,
123456789=1.
PaccTaBuTh MEKIY HMbPaMH SHAKA « + », €0, €, €» K

ckoOKHM (ecni noHagobarcea), YToOB B KAKAOM PAXY IONYIH-
nock 661 1o 1.

B cinyuae Heo6X0oaMMOCTH, ABE PAXOM CTORIINE LHPPHI MOX-
HO CYMTATh JBY3HAYHBIM YMCIIOM.

Ne 37
Cymma anyx npoGeit pasna 1:
1
0,5 +—2~ (O-8)7-6)4-3)=1.
AHUIOTHYHO 35 + 148 =1.
70 296

Bo ncex ciaydasx ynorpe6nest Bee madps ot O no 9 (no
OJHOMY pasy).
Mo3KHO TH COCTABHTE AHAJIOTHIHEIC PABEHCTBAT

Ne 38

CyMmma cMel1annbIxX gpoeii pasnaa 100.
HanpuMep:

783 42122 2100, wm 501 +4938 —100.
6 20 2 76

3nech Takxe Kaxnad uHgpa ynorpebinena 1 pas.

Bo3MoXHB Apyrie penieHys.
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| Pasnen I Yaueurenshuie pasencrea @

Ne 39
«lixarymka papencra»:
1+6+7+17+18+23=2+3+11+13+21+22
12462+ 72+ 172+ 182+ 232 =22+ 32+ 112+ 132+ 212+ 222
P+6+ P+ 17 +183+233 =22+ 3 + 113+ 13 + 213+ 223
14+64+ 74+ 179+ 184+ 234 =24+ 34 + 114+ 134+ 214+ 224,
P+65+ 75+ 17 +185+235=25+35+115+133+ 215+ 225,

Ne 40
CroiicTsa micna 37:
) 37-3=111, 37-6=222,
37-9=333, 3712 =444,
37-27=999;

2)37-3+N=3+75

3) 32+7)-3-7=37.

ANanorHyHEIM CBOHCTBOM 00JIANAET ele ONHO ABY3HAUYHOS
gncso. Kakoe?

Ne 41
V3opriumdp.
77 77
il il
49 7
4949 *am
5929 847x7 = 5929
666 666
% 666 % 666
36 6
* 3636 666
363636 66666
3636 73926 %6 = 443556
36
443556
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g 1001 0AMMAKANHAA U 3AHUMATENLHAA 333U NO navenaruxe]

% TN 71

71731770777

49
4949
49494949
4949494949
494949494949
49494949494949
4949494949494949
494949494949494949
49494949494949494949
4949494949494949494949
494949494949494949494949
4949494949494949494949
49494949494949494949
494949494949494949
4949494949494949
49494949494949
494949494949
4949494949
494949
4949
49
604938271603728395061729

Ne 42
Bee un¢phl pa3HInbe:
1738 - 4 = 6952, 483 - 12 = 5796,
1963 - 4 = 7852, 297+ 18 = 5346,
198 - 27 = 5346, 157 - 28 = 4396,
138 - 42 = 5796, 186 - 39 = 7254,

N= 43

Bepubie paBenCTBa ¢ OIRHAKOBLIMH IAGpanM:
42:3=4-3+2, 56-2 =625,
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| Paspen III. ¥aneuTencHbe pasencrsa @

63:3=6-3+3, (8 + 9)? = 289,
95:5=9+5+35, 20 _2=1022,
Q+7-2-16=272+16. 28-1=128,
4-22=43:2=34-2,

Ne 44
H3pneqenne xopneii:

Ji21 =121,

Jo4 =6+ 4,

Va9 =4+ Jo=9- J4,

V169 =16 -9 =416 +9,

J256 =2-5+6,

S24=3-(2+4),

J11881 =118-8-1,

J1936 =-1+9+ 36,

M331=1+3+3+1+3

824794911296 =2+4+T+9+4+9+1+1+2+9+6=54,

8548155780267521 =2+4+8+1+5+5+7+8+
+0+2+6+7+5+2+1=63,

VBl =8+1,

35832 =5+8+3+2,

319683 =1 +9+6+8+3,

41679616 =1 +6+7+9+6+1+6,

4830376525 =8+ 3+0+3+7+6+5+2+5,
M 45

C nomonp10 cymMMul pakTopranos ceonx undp.
40585 =41+ 01 + 51 + 81+ !
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g 1001 onuMnmagHas M 3aHUKaTesbhan 3afaun no maremarwue |

Ne 46

¥Y30pbI unce:
147-(14+ 7N =143 + B,
148 - (14 +8) = 143 + 83,
H1-(11+1)=113+13,
1-2-3(1+2+3) =13+ 2 +33,

Ne 47
Crexnnxn-aRpper:
16 = 42,
1156 =342,
111556 = 3342,
11115556 =33342,
1111155556 = 333342 u 1.1
Ne 48
Bce nngpui ot 1 20 9 BRIIOUHTENBHO!
. _ 13458 _ 17469
L= mers 2= 6290 O ssa3
_ 15768 13485 _ 17658
T 3942 ° 3= 2697 6= 2943 °
_ 16758 25496 _ 57429
T 2394 ° =S8 0T w1
Ne 49

Bce nndpsi o1 0 70 9 BKIIOYHTEILHO!
_ 97524 95823 57429 _ 95742 _ 75249 _ 58239

T 10836 10647 06381 10638 08361 06471

TTonmTaliTECh COCTABUTE H APYTHE OMHO3HAYHLIE YHCAA U3
BCEX JecaTH Hbp.

N 50

CyMMa B NPOR3BeEANe THCEN KAXAOH Haphl OT/IHYAIOTCH
TOALKO PacioJioaenueM adp:
9+9=1i8§, 9-9=81,
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| Paspen IIL Yaueutenshue paseHcrsa @

24 +3=27, 27:3=72,
47+2=49, 47-2=94,
263 + 2 = 265, 263 -2 =526,
497 + 2 =499, 497 -2 =994,
Ne 51
HurepecHbie papencTsa:

1222 + 5972 =135,

338022 + 88392 = 513,

22+112=53 1.0,
N2 52(A)

Hopas «auxaTyIKa» paBeHCTD:
2+10+11+27+28+36=3+06+16+22+32+35,
224102+ 11242724282+ 362 =32+ 62+ 162 + 222 + 322 + 352,
22+103+113+272+283+363=33+ 63+ 163 + 223 + 323 + 353,
244104+ 1144274+ 284+ 364 =34+ 64 + 164 + 224 + 329+ 354,
P10+ 11742754285 +36° =33+ 65+ 167 + 225+ 325 + 355,

Ne 53

Onwma xy0 paBen cymme Tpex KyDoB:

6°=33+4 +5%,
Ne 54(A)

IlocnienoBaTe/IHOCTD AEBATH KBAAPATOB:

22+52+82+ . +25% + 262 =482,
2+102+ 162+ ...+ 502+ 522 =962 nT.A
Ne 55(A)
l'locnenonamnom OHHRATIATH KBANPATOB:
182+ 192+ 202 + ... +272 + 282 = 772
362+ 3824402+ ... + 542 + 562 = 1542 u 1.0
Ne 56(A)

Ky6 H3 CyMMLI CeMH I0CTeA0BATENLHBIX ITHCEIT:

10+23+36+49+62+75+88="73,
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m 1001 oAMMIMagHAA W 33HUMATENLHAR 3aa4M o MaremaTuke |

13+25+37+49+61+73+85="75,
16 +27+38+49+60+ 71 +82="75,
19+29+39+49+ 59+ 69 +79=7,
22+31+40+49+ 58+ 67+ 76 =73,
25+33+41+49+57+65+73="T7,
WB+35+42+49+56+63+70="7.
Ne 57(A)
Y4ersepennas CyMMA YeTHIpeX KBAAPATOB:
412422+ R +4H) =102+ 12+ 12+ 22+ 32+ 22+ |2
4(72+3241244)=152+42+224+62+ 32+ 12+ 32 urp.
Ne 58(4)
YnsTepeRHas cyMMa IATH KBA/IpaTos;
5(12+422+32+42+ 5y =
=12+ 12412+ 12422+ 22422+ 2+ R+ 42+ 15,
552+ P+ 92+ 112+ 13y =
=2+2+2+2+82+482+482+62+6+ 82+ 452,
Takux paBeHCTB MOXHO NPUBECTH cKoNbko yroguo. Cry-
Yaii, KorZia YTPOECHHYIO CYMMY 3-X KBaJIpaTOB MOXHO IIpeACTa-
BHTD B BHAC 4-X xBagpaTos, paccMaTpHaain ewe JIsiouc Kep-
pon B xHure «¥cTopus ¢ ysenkamu» 1973 r, crp. 126.
Ne 59(A)
Yaesarepennas CyMMa IeBSTH KBA/IPATOB:
912+ R+ 52+62+72+82+ 102+ 122+ 14Y) =
=12+ 12+ 12+ 2 +22+22422+22 422+ 22+
+32+324+ R+ 2+ 2 +42442+482+52+52+
+52+52+62+62+2+ P+ TR+ P+ 72 +82+
+92+92+ 92+ 112+ 112 + 132 + 66%

IIpencrasiser HETepec 060OMeHKe 3a0a9H Ha CIyda n-fi
CYMMBI U3 2 KBaZ[paToB.
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| Pasnien III. Yaueutenskuie paseHcTsa @
Ne 60(A)
CyMMa TpeX KBa/paToB PaBHA CYMMe ABYX.
12+22+62=42+ 52
12 + 1002 + 2022 = 1022 + 2012,
132+ 172 + 602 = 472 + 432,
192 + 202 + 782 = 582 + 592,
19992 + 20002 + 79982 = 59982 + 59992,
20062 + 20072 + 80262 = 60192 + 60202, u T.x.
AHANOTHYHBIE PABEHCTBA MOXHO MOJYIHTH Mo GopMyne.
Kaxoif?
N 61(A)
Cymma KBaIpaToB ABYX “HCEN PABHA CYMMeE KBaAPATOB ARYX
OPYTUX “[HCeA:
42 + 532 = 352 + 402,
442 + 4032 = 802 + 5652,
67312 + 20002 = 70192 + 2002,
753012 + 11002 = 759492 + 2000°.
Iponecc MOXHO NPOACIXUTD CKOABKO yrogHo. Ito kakoi
topmyne?
Ne 62(A)
Onun Ky paBen cymMe Tpex KyGos:
9373 = 1183 + 2683 + 9293,
20963 = 423 + 980° + 20223,
AN 10963 = 213 + 490% + 10113, u T.40.

Ne 63(A)
Koanexnun cymm n KyGos.
87 + 6+ 69 = 27+ 38 + 97 = 162.
873 + 63 + 693 = 273 + 383 + 973 = 987228,
87 +6+69° 270 +38> +97°
87+6+69 27438497

Kpome Toro, = 6094,
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g 1001 onuMnMagHan U 3AHAMATEALHIA 284344 N0 MaTenaTultel

131 + 274 + 428 = 104 + 326 + 403,
1313 + 2743 + 4283 = 104% + 3263 + 4033 u T..
Ne 64(A)
Cymma Tpex KyGoB paBna cymMe “IeThIpeX KyGoB:
885% + 8883 + 899% =30 + 8843 + 890° + 8983 m 1.;1.
Nt 65

CymMa 1 npon3peienne 0TANYAIOTCH TOALKO PACIOI0KCHH-
em ndp:
9+9=18, 24 +3=27, 47 +2=49,
9-9=281, 24:3=72, 47-2=094,
263 +2=265 497 +2=499,
263 - 2 =526, 497 + 2 =994.
N 66

IIponsBenenne ABYIHATHLIX THCEJT HE H3IMEHHTCH, eCJIH B Kak-
JOM W3 COMHORNTEJICl NePpecTABATE IADPLL

12-42 =121 - 24, 24-63=42-36,
12-63 =21 - 36, 24 -84 = 42 - 48,
12-84 =21 - 48, 26-93=62-39,
13-62=31"26, 36-84 =63 -48,
23-96=32-69, 46 - 96 = 64 - 69,

ABanOTHYHEIM CBOACTBOM 00nMapaloT eule 4 Tapbl YHCET,
Haiinpre ux.
Ne 67 (A)
JLnsg TpeX3uaumbiX THCEN:
102-402=201-204, 102-603 =201 - 306,
112-422=211-244, 112-633=211-336,
122-442=221-244, 122-633 =221- 366,
132-462=1231-264, 132-693=231:396
142-482=241-284, 103-602=301"-206
Takux paBeHcTs Beero 60. MuTepecno nalitn obmiee pe-
IICHUE.
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Iiamell II. Y¥aueutensHele paseHcTea E
N2 68

Tpy Naphl KBRAPATOB NOCACAOBATEALHEIX THCRIL

132 =169, 1572=24649,  9132=833569,

142 =196, 1582 = 24964, 9142 = 835396,

KsaznpaThl 3anucans TeMH e undpaMu, HO B H3MEHEBHOM
TIOpRAKXe.
Ne 69

Ilenan u mONOXKHTENLMAY CTENCHL OKAHUMBAeTCd Ha 376
u 625;

3762 = 141376, 3763 =53157376 n 1.4.

6252 = 390625, 625° = 244140625 n T.4.

Ne 70
Cymma KyGoB HeIBIX THCE) pAaBHA KBAAPATY HX CYMMBI:
B+B+23+8=(1+2+2+4p,
B+23+23+28+4483+4+43483=
=(1+2+2+2+4+4+4+38),
P+22+2+3+4834+63=(1+2+2+3+4+6).
IIpoGneMa HaxoXAeHHMS TAKWX 9HCEN CBAZaHA ¢ 3ajauecH
thpamyickoro MmaTeMaTHKa JIMyBUILIA: HAKTH LeiIbIe YNCTA d,
b, ¢, d, ..., cyMMa Ky0OB KOTODHIX PABHA KBANPATy HX CYMMEIL:
B+ +c+...=(a+b+c+ ..
Cpean uucen MOryT ORITE M paBHEIe, CaM MATEMATHK Ha-
IS OCTPOYMHEIH CIOCO0 HAXOMACHHA TAKHX YHCEL.

Ne 71

Teopema Hukomaxa.
13= 1
23 = 3+5
P = 7+9+11

H= 13+15+17+19
53=21+23+25+27+29

CyMMa KaXkOoH Irpynnsl pasHa xyOy HOMepa TpyIIibI.
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g 1001 onuMnKapHan U 3aHUMATEALHAA 338344 No Marematuke |

M 72(A)

Pagencrsa Buaa ab+ ba=cd + dc:

32+23=14+41, 52+25=16+61,
42+24=15+51, 43+34=52+25=16+61,
52425=34+43, 19+91=28+82=37+73=46+64.
OcTaJIRHBEIC PABCHCTBA HAWAWTE CAMOCTOATENLHO,

Ne 73(A)

Jinyanaunsie ancnasaga ab =a-b+a+ b

19=1-94+149,36=3-9+3+9,

20=2-94+249,49=4-9+4+9, 0T
Ne 74(A) L

Mpuoro3naunbie 9ucna sana ab..9

Hanpumep:

469 =46-9+46+9,

13759 =1375-9+1375+9,

1111119=111111-9+ 111111 +9,

131313139=13131313-9+ 13131313 +9,u 1.0

Ne 75(A)

Yucna snjaa abb - ccd = bba - dec

112-422=211-224, 223 - 966 = 322 - 669,
122 - 442 = 22] - 244, 233 - 996 = 332 - 699,
224 - 844 = 422 - 448, 334 - 866 = 433 - 668,
244 - 884 = 442 - 488, 344 - 886 = 443 - 688,

Bcero Taxux papencts 18. HonpoOyiiTe HaidTH.
Ne 76(A)

Yucha BHAS aac-bb=bbb-aa:

111-22=222-11, 222-33=333-22,

111-33=333-11, 222-44=444-22,

111-44=444-11, 222-55=555-22,uT.8.
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| Paznen HI. YaueutensHuie pasencysa @
N 77(A)
Ynciapnaa ab—cd =a+b+c+d:
30-18=3+0+1+8, 66-45=6+6+4+35,
31-18=3+1+1+8, 79-54=T7+9+5+4,
41-27=4+1+2+17, 83~-63=8+3+6+3,
53-36=5+4+3+3+6, 95-72=9+5+7+2,m1.1
N° 78(A)
Papencraoa- P =a>: b,
Hanpumep: 4-22=4%2,
9-33=933,
EcTb 11 ente momo0neie paBeHcTea?
Ne 79(A) _
Papencteo ab—-c=a-b-c
Hanpumep: 18-2=1-8-2,
26-2=2:6-2,
12-4=1-2-4,
HaiiauTe eine Taxye papeHCTEA.
Ne 80(A) .
Pasencrso abc =ab® +c.
100=10%+0, 103 =102 + 3,
101 =102+1, 104 =102+ 4,
102=102+2, 105=102+ 5, uT.0.
Ne 81(A) _
Paseucrso ab =a+a+b.
90=924+9+0, 92=92+9+2,
91=92+9+1, 93=92+9+3,mT.A
N 82(A)
Pasencyso ab =a + b + 1.
Hanpamep: 13=1+3 + 3%
CymecTByer Ji etlle YHcao rogobHoro spaa?
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E 1001 ONUMAMARHAN W JAHUMATENLHAR 3a034K N0 MatemaTwke |
Ne 83(A)
Panencrno ab =a’+a+ b,
Hanpumep: 30=3*+3+0,
31=33+3+1,
32=33+3+2,u1n

Ww84(A)
Papesicteo ag =a +a+ &>
Hanpumep: 33=3+3+ 3%
CxomsKo TakpuX yncen?

Ne 85(A)

Pasencrsoab = a® + b2 + b
13=12+43243, 4=22+4+4,
55=52+5+35, 84=82+42 +4,
93=92+32+3,

Ne 86(A)
Papencrso ab =a- b+ b
24=2-4+4% 45=4-5+55
Ne87T(A)
PagenctBo abc = ab® — 2.
147 = 14? — 72— equHCTBEHHOE PABEHCTEO.
e 88(A)

Pasencrso ab = a® + % —(a + b):

36=32+6"-(3+6).

Haiinure eme oqHo 4HCNo, obnanaioniee noqoOHEM CBOMH-
CTBOM.

Ne 89
KsanpaTst ABYX3HSYHBIX YHCET H MX REPECTAHOBKH:
122=144, 132=169,
212=441, 312=96].
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| Paanon 1. Yauenrensvue pasencraa @

Kak Buinm, caMu ymcIa ¥ HX XBaApaTE OTANYAIOTCH JIHIh
nepecTaHoBKOM nudp.

N2 90(A)
KpaapaTel TpeX3HIIHLIX THCETE H HX NEPECTAHOBKH:
1022 = 10404, 1032 = 10609, 1122 = 12544,
2012 = 40401, 3012 = 90601, 2112=4452},
1132 = 12769, 1222 = 14484
3112=96721, 2212 =48841.

Ne 91
Pasunie qpobn:

13 1313 131313

— T ———

77 7777 717777
Ha ueM ocrOBaKO paseHCTBO 3THX SJpobeii?

Ne 92

Ocoboe uncio.

13452 — uckoMoe wHcno; 13-4 = 52,

Kak BuuM, 4ucno o8pa3oBaHo W3 IATH NOCIEHOBATEILHEIX
mudp, Tak uTo YHcno 13, yMHOKeHHOe Ha cpellEIolo uHpY 4,
JAaeT 4HCITo, ob0pa3oBaHHOE MOCTeAHHMA AByMA uudpamu,
T.€. 52.

TaxuM xe cBoiicteoM obnanaer uncne 947658, Tak Kak
94 - 7= 658.

Ne 93
Hurepecunie cyMmbl.
+173 4 85
4 92
177 177

3pecs ucnonk3osaHs nadper 1,2, 3,4, 5,7, 8, 9 asyms rpyn-

namu 1o 4 uudpsl Tax, YT0 CYMMEl OKAa3alIACh PABHH MEKAY
coboH,
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m 1001 onMMNMAAHAR W 3aHUMATENLHAA 324344 no matemaTuke |

N 94

Kpacunboe pasencrno;
81 =(8+ 10
Ne 95
HoBble cyMMSI H EPOH3BEACHNS.
4997 + 2 = 4999, 2963 + 2 = 2965,
4997 - 2 = 9994, 2963 - 2 = 5926,
49997 + 2 = 49999, 29963 + 2 = 29965,
49997 - 2 = 99994, 29963 - 2 = 59926.
Ne 96
Ksanpar-naanuapom:
836%= 698896,

TTonyveHHOE YHCHO — YeTHOe. Ero MOXHO YHTATE KaK cle-
Ba HalpaBo, TaK H Hao6opoT.

Cpemm Bcex XBagpaToB, HMEIOMMX deTHOe yncno oudp, na-
TMHHAPOMUYECKHI KBAAPAT — HAHMEHBIIIHIL.

Ne 97

Tpoiixn n cemepku. Uncrno 3333377733 — HauMenbIliee, KO-
Topoe aenuTcea Ha 3 u Ha 7. Kpome toro, cymma mudp

3+3+3+3+43+T+7+T4+3+3=42,
TAKXe AeAUuTcs Ha 3 M Ha 7.

Ne 98
H3paeqenne kybuveckoro xopus;

5832 =18, 5+8+3+2=18;
17576 =26, 1+7+5+7+6=26;

19683 =27, 1+9+6+8+3=27.

Cymma undp Kaxkaoro u3 HuX, paBHas COOTBETCTBEHHO 18,
26 1 27, COBMaJaeT ¢ COOTBETCTBYIOMMM KyOHYECKHM KOPHEM,
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| Pasaen 1L YausutenaHuie paseHcTsa @
N2 99
Tpexanaunoe 4BCA0, AEIAICECH HA KBAAPAT CYMMBE CBOHX

mHp:

162 243

+6+27 5 Q+a+3) =5
324 392

G+2+a)? =% G+9+27 =5
405 512

(4+0+57 ~ > G+1+27 ~ 8
810

@+1+0) 10

Ecth eme onHo Tpex3Haukoe yHeno, obnagaollee ykasaH-
HEIM CBOHICTBOM.

Ne 100
Hudpor 1 ky6nr:
2372 = 56169, roe 56 + 69 = 125 = 5%,
2512 = 63001, re 63 + 01 = 64 = 43;
1522=123104, rme 23 + 04 =27 =33;
Ne 101
Y auBETENLHOE PABEACTRO;
989010989 - 123456785 = 122100120987654321.
Ne 102
HanGonsmmnii # HRapMeHbLIINH KBAIPATHE
320432 = 1026753849 — HanMeHsIHi KBa(pAT.
990662 = 9814072356 — nanGonsmuii KRagpar.

Kaxneiii 13 KBagpaToB conepxuT Bee 10 mudp ot O mo 9,
npuyeM Kaxaad widpa JHLIE IO OAHOMY pazy.
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m 1001 onvMnMagHaa W 3aHUMATEALHAR 3afaYM no Marena'mlce|

Ne 103
Huibposrie KBAAPATEL
5672 =321489;
8542 =729316.

Kaxgoe 9yucino BMecTe CO CBOHM KBAIpPaTOM COLEPKUT BCe
HATYPANBHEE YHCNA OT 1 10 9 BKIOYHTENEHO.

Ne 104
Hcooan3ya TPH H3 2eThIpeX apadMeTnIecKnX neficTemi:
T7+1=8; S-6=3; 4-5=20.
Hcnonssosasw see 10 mudp.
Ne 105
Papunie xpodn:
2 3.7 3_7_29
4= 57iss’ §714" 5
3827 2_3_38
6 18 54’ 6 9 174"

B xaxnoM cifydae HCHONMB30BaHbI Bee Widpst oT | Ko 9 BKITIO-
YHTENBHO.

Ne 106
CyMMa IpocTHIX THCRT:
61 47
283 61
+ 47 89
39 + 2
450 3
_3
207

I1pu cROXEeHWN UCTIONB30BAHEI JTHINE NPOCThIe YicHa. Kax-
nas n3 9 uudp ncronesopana 1 pas
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] Paapen IIL. VoueuTenbhue pasencysa @

Ne 107
Yncna suna abe = o+ 53 +
370 =33+ 7+ 0%407=4+ 0P+ T,
3MN=3+7P+13
EcTb efe OAHO TpeX3HAYHOE THCAC, paBHOE CyMMeE KyDoB
cBoHx 1uudp. Haliaure ero.
N 108
Uucio puaa abe = (a + b + ¢)>:
512 =(5+ 1 + 2)® — eMMHCTBEHHOE TPEXIHATHOE HHCIIO,
Ne= 109
Kpaapats: a kybsr:
102 - 62 = 43, 103 - 63 = 282,
Pa3nocTs KBaJ(paTOB ABYX YHCEN paBHA KyOy, a pa3HOCTE Ky-
608 — kBajpaTy. YKasaHHbIE THCNA ABNSIOTCA HANMEHBILIAMH.
Ne 110

Tounble kBaapaThl. YeThipe UuchHa, CyMMa KaXKAOH mapsl
KOTOPBIX H CyMMa KOTOPBIX IpeAcTaBiAeT coboit TouHbIe KBaT-
paTsi:

10430 + 3970 =120% 3970+ 2114 =782
10430+2114=112% 3970 + 386 = 662
10430 + 386 = 1042 2114 + 386 = 502;
10430 + 3970 + 2114 + 386 = 16900 = 1302,
Ne 113
Ilars xyGon:
253 + 263 + 273 + 283 + 203 = 3152,
Ne 112
JBenaanars KyGos:
1434153+ 163 + ... +23% + 243 + 253 = 3122,
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m 1001 onMMNKagHan M 3AHMMATENLHAA 33034 NO MATEMATURE |
Ne 113
Hsa xyba:

73 = 343; 83 =512; 512-343=169=132.
3Haunr, 8% - 7% = 132,

Ne 314

Paiznocts xeagparvos:
6172842 - 6172832 = 1234567.

N® 115
Pasnocts xybos:
6423 — 6413 = 1234567,
N2 116
ApadmeTHuecKkas OPOTPECCHST:
482 + 3362 = 622, 3362 + 6242 = 982,
482 + 6242 =822,

Uncna 482, 3362, 6242 o06pasyior apadMeTHISCKYIO IPOrpec-
CHIO C pa3HocTBIO d = 2880.

Ne 117

KsagpaTe! B KYORL:
6252+ 12502 =125%  625% + 1250% = 468752

Ne 118

T'eomeTpumeckasd nporpecchs:

1+ 7+ 49+ 343 = 20%; 1+3+9+27+81=112
Ne 119

ITpencraBuTs 9ncno 222 ¢ noMomeio mapp ot 1 Ao 9 BKITIOYH-
TENBHO, HCITOMB3YA 3HAKH « + » H «-» {6e3 cKko0oK).
123 +4+5-6+7+89=222,
1+234+5+6-7-8-9=222,
1+234+56-78+9=222,
Bce uncna pacionoXeHsl HOCIeA0BaTENBHO.
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| Pazpen IIL. YouekTtensHue papencrsa @

Ne 120(A)
Uncao 100 nauMeHbIIHM KOJIHYECTBOM PA3HbIX HHP
(Mcmionb3ys 3HAKH « + », 6e3 cko6oK).
1+23+4+5+67=100,
1+2+34+56+7=100.

Ne 121(A)

YanauTenLALIc pABeHCTSA;
(1+9+8+92-1-9-8-9=9%
Q+9+8+8)2-1:9-8-8=10%
(1+9+8+72-1-9-8-7=11%
(1+9+8+6F-1-9-8-6=12%
(1+9+8+5P-1-9-8-5=13%
(1+9+8+4P2-1-9-8-4=14%
(Q+9+8+3)2-1-9-8-3=15%
(I1+9+8+2P-1-9:-8-2=16%
A+9+8+12-1-9-8-1=172

3amesanue 1. IlonaTHO, MTO YCIOBHIO 331a4H YAOBIIETBOPA~
IOT T2KXe NEPECTAHOBKH YHCE]I.

Jamenanue 2. CymecTBylOT TH ellte aHAIOrMYHEIE YHCIIA, CO-
CTOAINHE H3 GONBIIErc KOMUYSCTBA HOCIEAOBATENbHbIX 1EThHI-
PeX3HAYHBIX YMCEN. ITO yXe aApyrad (bonee croxHag) 3agada.

Jamevanue 3. Cpeay TPEX3HAMHBIX YHCEN BHIIIEYKa3aHHBIM
cBo¥cTBOM oOnaaloT 9ucna ot 881 mo 889,
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