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Npeaucnoeue

Poius onmuMnuaj ¢ KaXAbIM I'oJOM CTAHOBUTCH BCE
O0osiee snaunMoii. M He ciIyyaillHO MHOI'Me BY3bI CTaNHU
NPOBOAMTEL CBOH OJUMIIMALBI AJIsA Oyayiiux abury-
PHUEHTOB, IIpeciieiys IleJib — IIPUBJEYb IUKOJbHUKOB
B JaHHLIHA By3. IlobeauTesieil, 3aHABIINX IPHU30OBHIE
‘MecTa, OCBOOOXKAAIN OT CAaUM 9K3aMEeHOB U 3a4YHC-
JISITIA B BY3. ’ |

B cBsi3u ¢ 3TUIM, Ha3dpejaa He0OOXOJAUMOCTD B JOCTYII-
Hoi1 bopMe 03HAKOMUTH IIMPOKYE MAaCChl IIKOJILHU-
KOB C XapaKTepoM U THUIIOM 3a7a4, IpeAjaraeMblxX Ha
oaruMIIuajgax. |

OOBIYHO TpaAHUIIMOHHBIE OJUMINAALI IPOXOAAT
B IATH TYPOB: IITKOJBHBIH, paifoHHBIH (TOPOACKOiL),
obsacTHOU (pecnybIMKaHCKUI, KpaeBoi), 30HAJIb-
HbIN (OKPYKHOM) Y1 BCEPOCCUNCKUN.

B xuure npeacTtaBJeHbl 3aJaUYM Pa3HOI'0O YPOBHA
TPYAHOCTH, IPUYEM CAEJIAHO 3TO CO3HATEJBLHO C TEM,
YTOOBI KaXKAbIH YYACTHMK MOI' UTO-TO PeUIuTh, N60
ecJIM 3aJayd CJAMIIKOM TPYIAHBI, TO JeTH TEPSAIOT
HHTepeC He TOJBKO K OJUMIIHNaZe, HO U K U3YUEHHUIO
MaTeMaTHUKH.

Kak mpasujio, onuMnuajHas 3agada — 9TO 3a-
Jladya MOBBIIIIEHHOU TPYAHOCTH, HECTAHAAPTHAA KaK
110 GOopMYyJIUPOBKE, TAK B II0 METOJAaM peUIeHHUsd.
Cpenu npenioxXeHHBIX 387a4 BCTPEUYAIOTCA KaK He-
TPUBUAJIbHBIE, AJA PellleHUs KOTOPhIX TpedbyroTcH
HeoObIUHBIE e U CIelalibHble METOAbl, TaK M
0oJiee cTaHAAPTHEIE, KOTOPhIe MOTYT OBITH penIeHbI
OpPUTHHANBHBIM cnocoboM. K umciy Takmx MeToHOB
MOJKHO OTHECTH JAeJMMOCTb M OCTATKH, IPU3HAKH
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JeJIMMOCTH YMCeJI, PellileHue YPaBHEHUU B IIeNbIX
YyHCJIaX, MEeTOJ MHBapUAHTOB, npuHnun lupuxie,
3a/layy Ha IIPOIIEHTHI, JOIMYECKOoro Xxapakrepa u ap.

ITHU 3aa4Y¥ CIIOCOOCTBYIOT Pe3KON aKTUBHU3AIUU
MBICIHTEIbHON JeATEeJIbHOCTH, YMCTBEHHOU aKTUB-
HOCTH, JAIOT BO3MOMKHOCTh CAMOCTOATENLHO COCTAaB-
JIATH IIOAO0OHBIE, a BO3MOYKHO, 1 00Jiee OPUTINHAJb-
Hble 33aJ1a4i, UYTO B UTOre IIPUBOAUT CO BpeMeHEM K
TBOPYECKUM OTKDBITHAM B pastq-Hbe obysacTax
MaTeMaTHKH. |

ABTOp crapajica IIPHBECTH HauboJiee paIJ;I/IOHaJIB'
HEle ¥ U3AINHEIE PellleHU A, JOCTYIIHbIe IIKOJbHUKAM
9-11 knaccoB. Pazymeercs, YTaATEeJb MOXKET IIpUBe-
CTHU U Jpyrue, BO3MOKHO, 60Jiee N3AILIHEIe PellleHud,
3a UTO aBTOp OyZeT BecbMa IpH3HATEJIEH. |

KHura cocrouT us 1Byx pasziesioB. B mepsom npu-
BOAATCA yCJIOBUSA 3aJa4 AL 9-11 kJiaccos.

3amauy, OTMeUeHHBIe 3HAUKOM (A), aBTOpCKUe,
cocTaBlIeHHBIe Ha NPOTAXXEHUN MHOT'HX JIeT I1e/jaro-
FAYECKON AeATeIbHOCTH.

Bo BTOpOM pasjaene KHUTU IIPUBOAATCH OTBETHI,
KpaTKHe YVKasaHus, a K HauboJjee TPYAHLIM — pe-
ImeHnsi. ABTODP HACTOATEJHHO PEKOMEHAYyeT obpa-
aThCS K PEIIeHWAM B cjJyuae, KOT[a 3ajaua yKe
pelreHa, WX IOCe HEOAHOKPATHBIX, HO Oesycrert-
HBIX MOIBITOK CaMOCTOATENbHO ee peumruts. Hago
MMeTb B BU/ZY, UTO OJHA CAMOCTOSTEJLHO pellleHHasd
3azlaya IpHHeCeT 3HAUUTELHO GoJbIle ITOJIB3BI JJIs
pPasBUTHSA yMa, YeM HECKOJIBbKO JPYTUX, IPOYUTAH-
HbIX B KHUTe. TONBKO HACTOMUYHNBOCTD, TepueHUe U
BBIZEP)KKa IIOMOT'YT BaM IIPeOJOJIeTh TpY}IHOCTI/I,
¥ BaC HeIIPeMEHHO omnzxae'r ycrex.



Paznen!
YCJIOBUSA 3A0AY

9 knace

1. Moxker im uucio 1 + 2 + 3 + ... + 1 okanyH-
BaThcA Iudpoi 7?

2. CpaBuuTs 802 u 1028,

3. Haiiti ycnosue meaumoct (x + 1) + (x — 1)”
Ha x, e n € N.

4(A). Oemurcs mu 2% + 1 ma 277 + 214 + 17
5. [JokasaTs, 4To ecnu x > 0, To g l+x <1+ -3—;-

6. PasmosxuTs Ha MHOKHUTENH (X + y)° — x5 — 35,

7(A). HoxazaTh, uro ecaa + b + ¢ =0, To
2(a® + b% + ¢°) = 25a%b3c?(a* + b* + ¢*).

8. lloxasaTpb, 4To AJsA JI060r0 HaTypaJbHOroO 11 Hak-
JleTCA TaKoe YHCJO0 a, YTO YHUCJIO an + 4 cocraBHOeE.

9(A). OcroboguThCsa OT UP-
parMoOHaNIbHOCTH B 3HaAMeHa-

1
TeJjie Apodu —(————=

Y¥3+42
10. Touka, B3ATasA BHYTPH
NPaBHJBLHOI'O TPeyroJabHUKA,
ynajJeHa OT ero BepIIMH Ha
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paccrosiHua 3, 4, 5 egunnn. Yemy paBHa CTOPOHA
TPEeyroJbHUKA?

11(A). Moxuo au pasygoxuts 1000 opexos B
7 KOP3WH, PACCTaBJEHHBIX IO KPYTYy TaK, YTOOBI B JITO-
ObIX ABYX KOP3WHAaX UMCJIO OPEXOB OTJIMYaJIoch Ha 17

12(A). VpocruTs Boipaskenue 47 ++/48 .

13. Haitmu yeTsIpex3HauyHOe ITPOCTOE YHCIIO, (P PHI
KOTOPOTro 00pas3yioT apu(pMeTHYECKYIO IIPOrpeccHio.

14. B BrinykaOM natuyrojbauke MNKPE yrasl
MNK un KPE pasubl 30°, a kaxxkgasa us cTopoH NK,
KP n MFE paBHa 1 u cymma gausH ctopoH MN u PE
paBHa 1. [lokazaTse, uro nmnomaas MNKPE pasHa 1.

15(A). Pemmuts ypaBHEeHUEe
lx— 2|+ |x - 3| +|2x — 8| = 9.

16(A). PeminTth cucreMy ypaBHEHUU
(x+y)° —x"—y° =-30,
(x+y)’-x°-y° =-6.

17(A). Joxasarh, YTO He CYIIECTBYET I[€JIBIX Y-
ceJa, b uc, TaKUX, YTO BEIDaKeHUe ax®*+ bx + ¢
‘paBuo 2 npu x = 13 u 3 upu x = 60.

18(A). Pemmuts ypaBHEeHHE 2x3x — 3x3 1_ 20.
| x

19(A). Kax paspesaTh OPAMOYTOJALHUK CO CTOPO-
HaMmu 10 1 33 ¢cM Ha TPU OAOOHBIX IIPAMOYTOJbHI-
Ka, cCpeAy KOTOPhIX HET PaBHBIX?

AC  J3+1

20(A). BAABC ZA=60°, ~— = Hatitu /B.




Pazaea . YcaoBus 3asay: 9 kraacc © 7

21. Toxas3aTs, 4TO ecJi @ U b — KaTeTsl, a ¢ —
1 |
CUIIOTEHYy3a, TO I = —z—(a + b — ¢), rae r — paauyc

BIIMCAHHOM OKPYKHOCTH.
22(A). ToxasaThb, 4TO BhIpakeHUe

(Bx + Ty)® + (Tx + 5y)3
gesqurcsa 6e3 octaTtka Ha 12(x + y).

23. CymMmMa HOMepOB JOMOB Ha OLHOH CTODOHE
KBapraja pasHa 423. Onpezgenure HoMep AoMa, IId-
TOT'O OT yIVIa KBapTaJja.

24(A). U3BecTHO, 4TO B AABC LA = 2/C, cTopoHa
BC na 2 cm 6oabmie cropoabl AB, AC = 5 cm. Hatitu
AB u BC.

25. Paznoxkuth MHOrowneH x3 + y® + 3xy — 1 Ha
MHOMXKUTENIH. |

26. PasnooxxuTs MHOrOWIeH a*(b — ¢) + c3(a - b) -
- b3(a — ¢) Ha MHOKUTEJIH.

27(A). B AABC sin /C = —g—,AC - 5, BC =.4. Haii-

T PaJUyC BIMCAHHOM OKPYXXHOCTH, €CIH AB < AC.

28(A). I'IpH RaKPIX 3HaquHax X 3HayeHHe BhIpa-
x*-3 a’-3

JKeHUdA OyaeT paBHO ?
G-y P @y
29(A). Pemuts ypaBHenue 4x? + %9- = %1- |
x

30(A). Ha rpaduke oyaknuu y = |5x — 3| mpaiitn
TOUKY, Onmxanuryio K Touke A(2; 0).

31(A). Pemmuts ypaBHEHHE

(Vx = 1) (v2-x + 1) =2(x - 1).
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32(A) ,I[orcasa'rb, yt0o 333777 + 7 77333 nenurcst Ha 10

33. PeminTh ypaBHEHHE i/%—-cosx + 8 /%+x =1. |

34(A). PeuruTs ypaBHeHUE |
V3-x+vJx-2 1
V3-x-Jx-2 5-2x
35(A). B xiacce u3 30 yyammxcsa NOJYYUIA Ha
KOHTPOJIBLHOM OIEHKH «9», «4», «3», «2». Cymma
OHOJYUeHHBIX OIeHOK paBHa 90, mpuueM «Tpoex»
ObLIO GOJIBIIE, YUeM «IATEPOK» U «4eTBePOK». Kpome
STOr0, U3BECTHO, UTO YHMCJO «UYETBEPOK» KPATHO b,
a UYHUCIO0 «TpoeK» KpaTHO 7. CKOJBKO U KaKUX oIe-
HOK HOJYYMJI KJIacc?

9" +3*

37. PemiuTe cucreMy ypaBHEHUM

3x® -8xy+4y* =0,
x*+y® +13(x-y)=0.

38. CtopoHEI OfHOrO TpeyroasHuKa 17; 25 u
26 CM, a [iBe CTOPOHBI apyroro 17; 25 u 26 cm. Haii-
TA KJIUHY TpeThbel CTOPOHBI, €CJIU YV TPEeYroJbHHUKOB
' paBHBI PaJNyChI BIIMCAHHOMN OKPYKHOCTEH.

x+4-5Jx-2

39 A . CoxkpaTuts 1pode ‘
| (A) P P x—3\/3—cT2—

| X X 2
36(A). YIIpoCcTUTEL BRIpasKeHUe [27 3 J + 31+=,

40(A). PemtnTh cucreMy ypaBHEHHI
(x* +y®)xy =30,
x*+y* =82.

41(A) B AABC cropoubl @, b, ¢ (@ < b < c) obpa-
3VIOT apudMeTHYEeCKYIO Nporpeccuio. FI3BecTHO, UTO
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R-r=130, rae R u r — COOTBETCTBEHHO PajHyChI
ONMNCAHHOM M BIIUCAHHON OKpyXKHOCcTer. HaTu Hau-
MEHbINYIO HeJyI0 TPOUKY (a, b, ¢). |

42. HaiiTu BCe IIpoCThie YHCIA p, TAKHE, UTO
14p? + 1 — Taxke npocToIe.

43(A). Pemmuts cucteMy ypaBHeHHHN
5(x* +y*)=17(x* + y?),
Crxy+y =T,

44(A). HORaSaTB, YTO (1+ .7 )(1+ 19 J > 293,
| | sinx COS X -

T
ecsin 0 < x < E

45(A). PemuTs B HaTypaJbHBIX qncjlax ypaBHe-

nue x® — 8y = 19, |
r”x3 +xyz = \JxY2,

46. PemnuTs cHiCTEMY YPaBHeHMI < y° + xyz = \/ xXyz,

2° +xyz = \xyz.

47(A). 3amMeHHTH OYKBBHI NUMPAMU TaK, YTOGHI
paBenctBo BECHI = (B + E + C + Bbl)* okazamnoce
BEPHBIM. | .

48(A). B AABC (ZC = 90°)
natitu AB u AC 1o JaHHEBIM,
[IPUBEeJ€eHHBIM Ha PUCYHKeE,
ccau BC = 18.

A

49. Jloka3aTs HepaBEHCTBO
a'+b*+ctzabc(a+b+c), rae
a,b,c>0. |
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S50(A). B 46 kinetkax HaxogsaTca 1000 KpoauKkoB.
HokasaTb, YTO B KAKHUX-TO ABYX KJIeTKaX HAXOLUTCS
IIOPOBHY KPOJHKOB (MOT'YT OBITH IYCTEIE KJIETKH).

S51(A). HaiiTu monjaas Kpyra, BIUCAaHHOIO B Tpa-
nenuio, maoniaae Koropoir 125 M2, ecnu paccrosgHue
MeXXAy TOUKaMHi KacaHua OOKOBBIX CTOPOH PaBHO 8 CM.

52. JlokasaTb, 4TO eciu B apubMeTHIECKOi 1Ipo-
rpeccun S, =S =0,10S,_,, =0.

53(A). Hoxazartn, uro 35 sin? x > 6 sin 2x — 1. |

54(A). PemituTy ypaBHEHUE
V2x+14+8V2x—2 + \2x+2-4J2x-2 =6.

55. MoryT a1 AJUHBI CTOPOH IPAMOYIOJBLHOI'O
TpeyroJbHuKa 06pa3oBaTh reoOMeTpUUYECKYIO IIPO-
rpeccuro? |

56(A). Pemuts ypaBHeHUe (1 -l-'.xz)2 = 4x(1 ~ x?).
57(A). PeminTs ypaBHEeHUe % ~3x+ 2'

|x +3x+2] =

58(A). Beruucaute 10002 — 9992 + 9982 — 9972 +
+ 9962 - 9952 + ... + 42 - 32+ 22 — 12,

59(A). B Tpanenuu guaronans KLMT LM | KT,
KL = MT, nuarogsanp MK =8 mu LZMKT = 75°,
HaviTu momans Tpanenyu.

60(A). Pemnrs ypasrenune 1 + 7+ 13 + ... +x = 280.

3
- 61. IlokaszaTh HepaBeHCTBO a ;b > (a;b) TIpH

az20,b=>0.

62(A). CyMMa HECKOJBbKUX IIOCJIeLOBATEIbHbBIX
yeTHBIX yuces paBHa 100. Hairy st uncna.
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63. HaiiTtu apudMeTHUYECKYIO IIPOrPecCruio, €CJIun
¢yMMa ee 1 4JeHOB pasHa 2n% —3n.
1

4+ =
a+c b+c

64. Yemy pasen ZC AABC, eciu

= ——-—3--—-—-, rje a = BC, b=AC, ¢ =AB?
a+b+c

65(A). BAABC BC =14, BD — meguauna, ZABD =
- 45°, /CBD = 30°. Haiitu AB u BD. ,

66(A). Peruth ypasaenue 13x% = x* + 2x% + 2x + 1.

67(A). lokazaTs, 4TO

L1 14 41 0990

22 3 4° 10007
68(A). CKOJIBKO cylIecTBYeT ABY3HAYHBIX YMCeJI,
JIeJAIUXCA Ha Tpou3BeJeHe CBOUX Hpp?

69. Haiitu Bce nmapsl 1eJslx 4Yncesa X 1 Y, YAOBJE-
TBOPSAIOIINX ypaBHeHMNIO x2 + x =y + y3 + y? + y.

70. HsBecTHO, 4TO @ + b + ¢ penurca Ha 6, roe a,
b, ¢ — mearle uncaa. lfokasats, uro a® + b® + ¢ Tax-
Ke nexuTcsd Ha 6.

71(A). CymMma nudp TpexsHadyHOro uucia pasHa 17.
EcJin 13 UCXOJHOI0O YHCJIa BBIYECTh YMCJIO, 3aIUCaAH-
lloe TeMH Ke nudpamu, Ho B o0OpaTHOM HOpPSAAKe, TO
noayuurcs 7192. Halitu Tpex3HauHOe YHCIIO.

72(A). Haiitu xota 065l OfHY IIapy LeJbIX YUCE,
y/IOBJIETBOPSIOIINX VPaBHEHUIO x2 + y? = 25,

73. U3BecTHO, uTO ypaBHeHME X° + px + ¢ = 0 ume-
o1 3 HeACTBUTEeNbHBIX KOpPHA. [Joka3aTh, uto p < 0.

74(A). CTropoHSBI napajljiegorpaMma paBHHI 11 i
23 M, a Juarogajn otTHocaTcda Kax 2 : 3. Haiiru gioum-
HbI JUaroHaJeun.
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75(A). B npamoyrosgbEUKe co cropoHamu 20 u 25
pacrogoxxkeno 120 kBaapaTukos co cTopoHOoi 1. Io-
Ka3aTh, 4YTO BHYTPU IPAMOYTOJLHUKA MOYKHO IIOMe-
CTUTB KPYT AuaMeTpa 1, He Haneraouiu Hi Ha O/IVH
A3 KBaJAPaATUKOB.

76(A). Pemuts ypapaerue 3+/x - "3 x2 2.

77(A). Haiitu pacc'rosmne MeXK LY OChI0 1apaboJIbl
y=—x*- 7x+2nocmoOy

78. ,I[orcaaa'rb YTO IIPU BCeX IIeJIBIX 71 BhIpaKeHHe
n(n* - 125n% + 4) kpatuo 120.

79(A). MoxasaThb, UTO €CIU X, U X, — JeACTBH-

8a2.
aeR,Tox!+x>2+42.

80(A). IIpu xakoMm 3HaYeHUU m rpapuK QYHKIIUYN
y=2x%2-3x + 17 + m uMeeT OOHY o61uy10 TOUKY C
ocbio Ox?

3

81(A). Pemuts ypaBHeHUe - =3-x— x°
; ) - 1+x+x" -

82(A). IIBe CTOPOHEI OCTPOYTOJLHOTO TPeyrojib-

HHUKa paBHBI cooTBercTBeHHO 13 m 20 cm. Paanyc

65
ONIMCAHHOI'O OKOJIO TPEYTOJbHUKA KpYTra ry CM.

Han'm TPETHIO CTOPOHY TPEYIOJBHUKA.

83. Ilena ToBapa co 100 000 py6ieii aBaskabI
IMOHMMKaJach, KaKani pa3 Ha 30% . Kakosa okonua-
TeJIbHAA n;eHa_TOBapa?

1 35

| 84(A). Pemuto YpaBIieHne 1+ ————— = —.
' \/xz -1 12x
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85. [lokasaTh, YTO B HIPSAMOYTOJHHOM TPEYTOJIb-
IHIMKe C OCTPBRIM yTJioM B 15° mpounsseneHue KaTeToOB
PaBHO KBaJIpaTy IOJOBUHBLI T’HIIOTEHY3LI.

86(A). Hpn R,aI{HX 3HAYEHUAX @ YUCJIO 3 3aKJIIoUe-
110 MeJKy KOPHAMM ypaBHeHud x2 — 2ax +a>—1=0?

87(A). Pertuts ypaBHeHHUE
16x%+ 9x + 117 = 24xe+13

88(A). Cymma aByx umces pasHa 1338. Haiitu atu
YyucJia, eCJU U3BECTHO, UTO OHM CTAHYT PaBHBIMU APYT
JPYTy, €ClI B KOHIIe IIePBOro YKCia NPUIKNCcaTh Iud-
py 2, a B KOHIIe BTOPOTO YHUcJja OTOpocuTs mudpy 5.

- | 2
89(A). fIBnaerca aum uncio 5-?: YJIEHOM II0CJIeloBa-
‘ (_1)n+1
'TeJIbHOCTH, 3aJaHHOU popmyioiia, =2n -1 ———7?
. n .

90(A). IInomanes KBagpaTa, IOCTPOEHHOTO Ha 00-
KOBOM CTOPOHE paBHOOEAPEHHOro TPeyroJbHUKA,

| . R
B 4 pasa 0oJbIlle IJIOINAAK TPeyroJabHIKa. Hait —
.r

rae Rur — COOTBeTCTBeHHO pa,unycm OHHC&HHOH 51
BIHCAHHOU Opr}KHOCTEI/I.

91. Jlokas3aTs, YTO €CJI CTOPOHLI IIPSIMOYTOJbL-
[HOTO TPEYTrOJbHUKA COCTABJANIT apuUPMeTUUYECKVIO
[POTPECcCHI0, TO PA3HOCTEL ee paBHA pPaJUyCy BIIMCAH-
HOTO KpyTra.

2x—_-5
x+1

92(A). Pemuuth HepaBeHCTBO >1.

93(A). BesrmunHa OJHOTO U3 YIJIOB OCTPOYI'OJbHO-
ro TpeyrojdbHuka pasHa 30°. Joxasatsk, 4TO mjo-

agb TpeyrojJbHukKka paBua r(R + (2 + J3 )r), rae r u
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R — COOTBeTCTBeHHO pPagnyChbl BIIMCAHHOM M OIIMCAaH-
HOM ORpY)RHOCTeH

94(A). HalitTu cyMMy TAHT€HCOB OCTPHIX YI'JIOB
IPSAMOYTOJBLHOTO TPEYTOJbHUKA, €CJIH pagnyc OIu-
CaHHOU OKPYXXHOCTH OTHOCHTCH K pa,zmycy BIIMICaH-
HOH KakK o : 2.

95(A). Haiiti HauboJblliee 1iejioe peilleHne Hepa- .

x—3Jx -4
<0.

x+2vJx -3

96(A). lokasaTs, uTo ecau a + 7Ta + 19 = 0,
B+T7+19=0,c2+Tc+19=0,rm0ea #b, b «c,
axc,roa+b+c=0.

BeHCTBa

97(A). Or mamHOU Tpaneluu OTpe3aTh TPEYIroJb-

2
HHUK, IIJoniaab KOTOPOIr'o cCoCcTaBJaAET -3— ee I1JIoIIIagy.

98. BLruncauTs 6es rabaun cos 20° cos 40° cos 80°.

99(A). Uckao4yuB x 1 Yy 13 PaBEeHCTB X — Y = a,
x2—y®=b, x* — y° = ¢, HAUTU 3aBUCHUMOCTEL MEXIY
a,bwuc. \

100(A). Pemnuts ypaBHEHUE

‘/12—-1—2 + ,/x J% x%
X X

101(A). Pemunts ypaBHEHHE .
sin x * cos x * cos 2x - COS 8x'= isin 12x.

102. HaiitTu 3aBUCHMOCTL MEXKIY a, b u ¢, ecan
a=+Jx + \/g,b=x+y,c=x2+y2.
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103(A). Peltuts cucreMy ypaBHEHUH
' ry+3= (4—x)2’

(y+5)P2 =22y +17),
x +2°=6x, eciu z>O

104(A) PemHTbypaBHeHHe1+4+7+ .+x-= 117.

-

1 05(A) Pemurs HepaBeHCTBO

\/1—-4x+4x < x° 2% - 3.
. x.....3.

106(A). PenmuTs ypaBHEeHHE
~7 + J8x-8 = J7x-3 +

107(A). JokasaTs, YTO IJOUIAAL IIPAMOYTOJbHO-
I'o TPeyroJibHUKa ¢ OCTPBIM yIJIoM B 15° cocrasiser
BOCBMYVIO YaCTh KBajpaTa r'illoTeHY35l.

108(A). Pemmute HepaBeHCTBO
\/xz - 6x” + 3 < 1 sin? 30°.
x|  tg?30° 2
109(A). Pemruth cucTreMy ypaBHeHUH
x® +5y° —4xy+2x-8y+5=0,
{xa +y’ +xy=41.

110(A). Hauttu yeTsIpex3HauHOe YHCIO, KOTOpPOe
B 9 pa3 MeHBIIle YnuCiia, 3alIMCAHHOIO TeMH Ke -
paMu, HO B oOpaTHOM mopsiKe.

111(A). Pemmurs HepaBeHCTBO

|Lx'-8 l>04 21+5|x|° xzm
]x +2x+4| 2 x?*

112(A). IIpu KxaKuUX 3HAYEHUAX IapameTpa a
KOpHU ypaBHeHuda x3 — 12x + ax — 28 = 0 o6pasyroT
Aapu(PMeTHYECKYIO IIPOTrPECCHIO?
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113(A). Yemy paBHO 3HaUeHME BRIDASKEHUA

a0 4+

2010 ?
a

114(A). Pemurs HepaBeHCTBO

Jox? —6x+x° > J4+23 - J_

115(A). IIpu Kakux 3HaUeHUAX ITapaMeTpa @ Kop-
HU ypaBHeHUA x° + ax® + 48x — 27 = 0 cocraBasioT
reOMETPHUECKYIO IIPOTPECCUI0?

ecina:+a+1=0?

116(A). IlocTpouts rpaduk GpyaKIuu
B x.?.__.g ka-—l , .
y—lx_3l + = - x" - 2x°.

117(A) Pemutsn HepaBeHCTBO |x' > J9-x? .
x

118(A). B paBHOGeApeHHOM ocTpoyroabaom AABC
ocHoBaHue AC = 24, a paccTosgsHHNEe OT BepIInHLI B 10
TouKN M 1iepecedyeHNs BbICOT paBHO 7. Hawnrn pajn-
yC OKPV’KHOCTH, BIincanHoi B AABC.

119(A). Pemutsb ypaBHeHHe

cos 2010° + cos 30° + tg 30° - ﬂ = J_ 3 sin 30°.
X

' 120(A). Pemmurs HepaBeHCTBO

HEaR N > 3 + 2,4 - (6}1—’“%2.
5

lx — X+ I x"

121(A). LleHTp OKPYKHOCTH, KaCaIOII[UICA KaTe-
TOB IPAMOYTOJBHOTO TPEYTOJIbHUKA, JIEXKUT HA TUIIO-
TeHy3e. HaiiTu paanyc oKpy»KHOCTH, €CJIM OH B 7 pa3s
MeHbIIle CYMMBbI KaTeTOB, a nnoma,ub Tpeyroanmca
paBHa 56. '

122(A). Pemure ypaBHeHI/Ié

Jr=2 4+ Jx+6 +2 J(x-2)(x+6) = 2(8 — x).
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123(A). Peumurs HepaBéHdTBo

7 o o ‘
x_tgl1897 sinl80% | s 450+ Vii-4x+4 > 5.
tg9°
124(A). Bricora m GucceKkTpuca OpaMOyTroJbHOI0
TPeYroJbHUKAa, OIMYIeHHad U3 BePIINHBI IPAMOI0
yria, paBHbI cooTBeTCTBeHHO 6 11 8. HaliTu niomans
TPeyroJbHUKA.

125(A). PemnuTb cucTeMy HepaBeHCTB
| rx—2|23,

4x—l
x

<1.

\

126(A). Ilpu kakux 3HaYeHUSIX IapaMeTpa a CH-
x*+2x+a<0,

. | uMeeT equH-
x°-4x-6a<(

cTeMa HepaBeHCTB {

CTBeHHOe pelleHue?

127(A). Touka M neXuUT BHYTPH IIpaBI/IJIBHOI‘O
AABC. Hautu niomiaab TpeyrojbHUKa, ecnu AM =

= BM =2cm, CM =1 cMm. |
. ’ 2 ”
128(A). PemmrnTs HepaBeHCTBO x +4 >4.

x—1
129(A). IIpu KakuX 3HaYeHUAX IIapaMeTpa a CHU-

) {(6+a)x+2y=3+a, |
cTeMa YpaBHEHMIT He MMeeT pe-
| —-4x+ay=1+a

eHun?
130(A). Il;oxaaa'ris, yroecauma +b+c=0,T0
- 50(a™ + b7 + ¢7) = 49(a* + b* + c*)(a® + b® + c5)2.

131(A). CymecTByeT U TpeyroJbHUK, CTOPOHBI
KOTOPOr'o 00pa3yioT apupMeTHUYECKYIO IIPOrPECCHIO C
pasnocThio d = 137
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132(A). Peuiuts cucTeMy YpaBHEeHU M

x(x+1)(2x* -8y*) =12,

2x +4x* -3y* =14.
- 133. Ha ayre BC oKpYKHOCTH, OIIICAHHON OKOJIO
paBHocTOopoHHEero AABC, B3ATa IPOU3BOJbHAA TOY-
Ka M. Orpesku AM u BC nepecekaioTcss B Touke N.
1 _ 1 .1
MN BM CM
1 34(A). IocTpouTts rpaduk QyHKIUA

=i

135(A). Haiitu ypaBHeHHe 001ieM KacaTeJIbHOHN K
napabonam y = x2—6x +8uy = x2 + x + 2.

Hloxasarb, UTO

136(A). CKOIBKMMU HYJAAMH OKAaHUYMBAETCA YUC-
a0 20107 YerHa vy HeUeTHA €ro IoCJenHsdA HeHy-
JieBad nudppa?

2ab
a’+b% "
138(A). IIlpu KakoM 3Ha4YeHNH M KOPHHU ypaB-
Herud x* — (3m — 5)x? + (m + 1) = 0 cocrasasioT
apud@MeTHUYECKYIO IPOTrPeCcCUIO?

137(A). Pemnts ypaBHeHIE \/I +tg?3x =

139(A). CymiecTByeT JIM KBaAPATHBIN TPEXUJIeH
y(x) ¢ umeapIM KO03QPUIIMeHTaAMU, KOTOPBIHA B TOY-
Ke x = 1 npuHMMaeT HeueTHOe 3HaYeHHEe, a B TOUKE
x = 3 — 4eTHoe?

140(A). PemuTs HepaBeHCTBO
3

x% . x5 4 4ctg 4°ctg94°
| - 2

141(A). Pemmuts ypaBHeHUe \/x+4 — {x-16 =1.

> x2.
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142(A). B AABC aiueBI CTOPOH 06PasyIoT apud-
MEeTHUYEeCKYIO0 nmporpeccuio, npuueMm BC < AC < AB.

r 2-\/§

NUz3BecTHO, YTO — = p

CTBEHHO paAuychl BOHCAHHOM U ONNCAaHHOM OKPYXK-
Hocreu. Hautu £B.

, rnie r u R — coorser-

143(A). Haiitn HaumeHbIllee 4-3HAYHOR YKCJIO,
VI OBJIETBOPSAIOIIee coOOTHOINeHno abed = ab - cd +
+ab + cd.

144(A). PemuuTts cucTeMy ypaBHeHUH

(x® + xy +y?)x? +y° =185,
(x® —xy+ yz)\/:)c2 +y® =65.

145(A). Perturs ypaBHeHHUe cos X + cos Tx = 2.

146(A). Haittu naoniaas TpeyroabHUKAa, CTOPOHBI
KOTOPOr'0 COCTaBJIAIOT apudpMeTHUEeCKYIO Mporpec-
CHUIO C PA3HOCTBLIO d = 2, ecau M3BECPHO, UTO IIPOM3-
BeJleHIe PaJyCOB BIIMCAHHOM U OIMCAHHON OKPYIK-
Hoctelr paBHo 130.

147(A). Pemiuts cucreMy ypaBHERMIH
x® -3xy® =1,
{3x2y—y3 =1.
148(A). Hokasars, uTo 1921 — 1 nesurcsa Ha 5.
149. JlokasaTp, YTO ILJIOIIAAb paBHoﬁeﬂpeHHOﬁ
Tpalel[uu oIIpejiesIsseTcs 1o (hopmylie S = é—mz sin o,
rae m — AJWHA JUATOHAJNU, 0. — YTOJ MEeXAY HUMU.

(x+y=xyz,
150. PemiuTh cucremMy ypaBHeHUM < y + 2 = xXyz,

2+ X =xY2.
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~ 151. Yucina a, b, ¢ Takue, 4TO (a + b + c) ¢ < O
ITokasaTts, uro b? > 4ac.

152(A) Hantu cymmy uemﬂx qucex U3 obaacTu
Jx+12 x?

| x* -9

153(A). HaiiTu Tpu umcia, o6pa3ymoIuX reoMeT-

'PHUUYECKYVIO IIPOTPEeccuio, 3HaA, UYTO UX CyMMa paBHA
26, a cyMmMa KBaJapaToB 9TUX yuceg — 364.

‘onpe,ueneHHH byHKIUU Y =

154(A). Peuiuts ypaBuenue (x — 1)2 — x?é = 17.

x3\/3_c4

155(A). Pemiuts He ABEHCTBO < 0.
o P - x+2Jx -3

156(A). Cymma uneHOB 0eCKOHEUHO yObIBaIOIEeH
reoOMeTpUYeCKOl IIPOrpecCun, CTOSAININX Ha HedeT-
HBEIX MecTaxX, paBHa 36, a Ha YeTHBIX MecTax — 12.
HaiiTu 3Ty Dporpeccuio.

157(A). ToxasaTs, uTo ypaBHeHue xy = 2010(x + y)
MMeeT pellleHye B IesbIX THCTIax.

158(A). Pemiuth ypasaeune V97—-x + Yx-15 -*4'

159(A). PemnnTs ypaBHeHUe
4(sin® x + cos® x) = 3(sin x + cos x).

160(A). UsBectHO, uTo @ + b + ¢ = 12, ab + ac +
+ be = 72. Haiitu 3HaueHue a? + b? + c2.

161. 13 6aka, HaAIlOJIHEHHOI'0 CIIUPTOM, BBIJIUJIU
YacTh CIUPTa U JOJauau Boxo#. lloTom u3 6aka BbI-
JIAJIU CTOJIBKO e JUTPOB cMecu. Ilocse aToro B 6ake
“ocranoesb 49 s uucroro cuupra. CKOIbKO JUTPOB
CIIMPTa BBLIXUJIXA B IEePBHIH pa3 ¥ CKOJIBLKO BO BTOPOIA,
ecJIi BMeCTUMOCTh Gaka 64 i1?
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1 62(A) Peum'rb ypaBHeHHe

T |(4 x)+(1- lxl)(l + lxl)“

163(A). B ‘IeTprexyI‘OJILHIrI‘
Ke ABCD LA = /B = /C = 45°.

HokasaTse, 4TO S z-p = %BDZ.

164(A). Ecam nBy3HauHOe
YHCJIO pa3fieJIATh HA IPOH3Beie-
HHe ero uudp, To B YaCTHOM IO- :
nyuutesa 10, a B octaTke — HeKoTopoe uucjao. Ecau
’Ke 3TO YMCJIO, 3allMcaHHoe TeEMH »Ke udpaMu, HO B
o0paTHOM IIOPSAKe, OIATH Pa3j/leJINTh Ha Mpou3Bele-
HUe ero umu@p, TO B YaCTHOM HOJYy4YUTCH 2, a B OCTAarT-
Ke — TO »Ke YHCJO.

165(A). PermuTs YpaBHEHUE
\/;—2+2\/x—-3 =gin x + vx-3.

166(A). Pemmiuts B IeJbIX YHCJIaX YpaBHEHHUE
x3 - x=2013.

167. CKOJIBKO MOXXHO IPOBECTH PA3JIHMYHBIX NIpA-
MBbIX JIMHUM, COeUHAA IIOIMAapHO n TOYEK Ha IJOo-
CKOCTH, N3 KOTOPLIX HHUKaKUe 3 He Jie)KaT Ha OI[HOI/I
PSAMOM?

168. PaznoxxuTts mHOrOuWIeH x!2 + x!' + 1 Ha aBa
MHOMXUTENSA.
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169(A). PemiuTh HepaBeHCTBO
1 1
+ +
x(x+1) (x+1)(x+2)
+ 1 <0
(x+2012)(x+2013)

170(A). IlepuMmeTp NIPAMOYTOABHOTO TPEYTOJLHU-
ka paseH 12 cm. HaiiTu paguyc BIMCAaHHOM OKPYK-
HOCTH, €CJIM U3BECTHO, YTO CTOPOHBI TPEYIOJbHHUKA
00pa3yroT apupMeTHIECKYIO [IPOTPECCHIO.

171(A). IIpexncraBuTs MmHOTOWIEeH 1 + x? + x* +
+ x% + x® + x'° B Buge IIPOM3BE/IeHNs TeTEIPeX MHO-
ro4JeHOB He HU e IIepBOH.

172(A). Pemuth ypaBHeHUE X \/x xvJx ...=16.

173(A). Pemuth ypaBHeHHE COS X + cos?)f- =

174(A). Ilpu xakux 3HAYEeHUAX a 1 b MHOTOUJIeH
M(x)=ax®+ bx?—"73x + 102 penurca Ha x2— bx + 6
0e3 ocraTka?

175(A). Pemurs B HATypaJlbHBIX YUCJIaX ypaBHe-

HUe \/3x+2\/_ + \/Sx 22 = \/_

176(A). Pemmts Hepasexcrso |x + 1| — |x — 2| < 8.

177(A). 13 Tpex pasanyHbLIX Oudp X, y, 2 00pa3oBa-
HbI BCEBO3MOKHEIE Tpex3Haunbie yucia. CymMa aTux
yuces B TpU pasa GosbIlle TPeX3HAYHOTO UMCIa, KaX-
nast mudpa xkoroporo ects x. Hattu nudps! x, y, 2

- 178. PazgeanTp ZaHHYIO
Tpanenuio Ha 9 paBHBIX U IIO-
IOOHBIX 3aJaHHOI.
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179(A). Ilpu KaKUX 3HAYEHMAX NapaMeTpa a CH-

x+(a-1Dy=a+3,

cTeMa ypaBHEHUMH { nmeet Gec-

(a+2)x+2ay=6a+8
KOHEYHOE MHOXKECTBO pelieHun ?

180(A). Peruuts ypaBHeHNe (x2—x—2)2—x%=10.

181(A). B 9 «A» KJiacce IPUCYTCTBYIOT YIUTEIb U
HECKOJILKO Y4eHNKOB. CKOJBKO YUeHUKOB B KJacce,
eCcJI U3BECTHO, YTO Bo3pacT yuuress Ha 40 jget 601b-
Ille CpeJlHero Bo3pacTa YUeHUKOB 1 Ha 36 Jjer GoJbuae
CpeJHero BO3pacTa BceX IIPHCYTCTBYIOIIUX B Kjacce?

182(A). Pemtute ypaBHEeHUe 1 _ 1 7

x*  (x+1)° 8
183. Yepes cKOJIBKO MHHYT IIOCJ€E TOT'0, KaK Yachl
IIOKAa3aJid POBHO 3 yaca, MUHYTHAasSd CTPEJIKa JOTOHUT
JacoByIo?

184(A). Halttu naTu3HayHOe 4YMCJIO, KOTOpPOe B
45 pas 6onpIlie NPOM3BEAEHUS CBONX LUPpP?

x3 +8y3 =27,
x?+4y* =9.

186. Tpu KBajpaTa pacIoJoKeHbl, KaK IMOKa3aHo
Ha pucyHke. Hality BelUduHy yrja MeXAy IPSAMBI-
mu AB u CD.

C\ /B

A | D

187(A). Yacel oTcTaoT KaxKIable CYTKHU HA O MHUH.
Yepes3 CKOJBKO AHEH OHH ONSATH OYAYT IMOKAa3bLIBATH
BepHOE BpeMsi?

185(A). Pemints cucTeMy ypaBHEHHIT
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- 188(A). Peiiuts ypaBHeHMe

4x = (Jx +39)(1 - Y1-Vx )

189. BHyTpn IIPOU3BOJIBHOIO TPEYTOJIbHUKA B34-
TBHI IB€ TOUKH TAK, YTO PACCTOSHUSA OT OJHOU U3 HUX
IO CTODOH TPeyroJbHUKA paBHEI 2; 4 u 16, a ot Apy-
rou (B ToMm Ke mopsaake) — 5; 6 u 12. Haittu paguyc
OKPY?KHOCTH, BIIHMCAHHOW B JaHHBINU TPeyroNbHAK.

-190(A) Pemuts B ue.nmx ypciiax ypaBHeHHe
5(x? + y*) =5 + 8xy.

191(A). Peuruts ypaBHeHUe COS® (%E CcoSX — %} =1.

192(A). Pemn'rb CHICTEeMY YPaBHEHUH
y ‘—xy+3y-2x+2=0,

__x+1.
ky 5‘..
x+3-3Jx+1

193(A). Cox aTHTb,u 005
(A). P P x+1-— 2\/x+

e

194(A). Ilpu Kakux 3HaUYEHMAX IIapaMeTpoOB m
u n MHorowreHn 2x° — xf + x% + mx -+ n genurcs oe3
ocraTka Ha x3+ x + 17

195(A). Pemuts ypaBHeHHe x° — 2x — 4\/6 =0.

196. HaliTu Bce pelreHus B IIPOCTHIX YHCIAX
ypaBHeHus x2 — 2y* = 1,

197(A). Ha ocHOBaHMM paBHOOEAPEeHHOI'O Tpe-
YIroJbHUKA MOCTPOEH NPaBUILHBIN TPEYTrOJbHHUK,
ILIOIalbk KOTOPOTO B 3 pa3a GoJbliie mromazm IaH-
Horo. HaliTu yrael TpeyrojJibHAKA.

“198(A). PemiuTes ypaBHeHHE
(x* — 5x — 8)* = x*(x* + x — 8).
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199. B n1pAaMOyrojJbHOM TPEYroJbHHUKE CYMMa
KaTeToB OOJIbIIIe TUIIOTEHY3bl, CYMMa KBaJIpaTOB Ka-
TETOB PaBHA KBaJpaTy M'IIOTEHY3bl. ITO MOXKHO CKa-
3aTh 0 CyMMe Ky0OB KaTeToB U Ky0a rnno'reHyabﬂ

200(A). PemuTts ypaBHeHUE
1 1
_|..
6x°-5x+1 2x*-3x+1
201(A). Pemtuts cucteMy ypaBHeHHﬁ

= 3x2% - 4x.

x=Zxy+yt,
3

[P Y

Y76 18"

202(A) ITocTpouts rpaduk QyHKIUN
4°.2¢
. x3n+2 . x—3n + _1 2n+1.
y= (1 o2 8} +(-1) »
‘203(A) PemuTs YpaBHEHHE

V-2 =24yt + 2.

204(A). Pemiuts ypaBHEeHUE
(3x — 1)(Vx + 3x - 1) =2x.

205(A). Pemnts ypaBuenne v6—-x = (x| + 2x)°.
206(A) Pemurs cnc'remy ypaBHEeHHNH

x*+y® =xy+61,
x’+y® =xy+183. |
207(A). [loxasaTs, 4TO ANA KOpHeil Tpeanerﬁa

1
x* + px + —, rue p € R, BBINOJTHAETCA HePABEHCTBO

x! + x} > 11, rae x, ¥ x, — KODHM TpexXUJeHa.

208(A). Haffl_'m HaVMeHBIIIee Iejioe pelleHue He-
x*+4x+4 < 9x* -24x+16
e

PaBEHCTBA
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209(A). Pemuts ypaBHerne x> — 4x cos (xy) + 4 =0.

210(A). IIpu xaKkuX 3HaA4YEeHUAX a U b MHOrouJeH
x® + Tx* + ax + b genurca Ha x* + x + 20137

211(A). ITocTtponts rpadpuxk QyHKIUHU

3x° —tg45°
vl = —.
x—1

212(A). IIpu kaxkoM 11eJIOM 3HAUEeHUM @ YPaBHEHUA
4x* - 2a+1Dx-2=0n7x2+@Ba—-1)x—44=0
MMeIOT O0IIuii KOpeHb?

213(A). Ha ocu opguHAT HaliTH TOUKY, Yepe3 KO-
TOPYIO IPOXOAAT ABe B3AaMMHO IePUEHAUKYJIAPHbIE
KacaTeJbHbIE K rpaduky QyHRIUA §y = x2 — 4x + 7.

214(A). PemmuTs ypaBHEHHE 1+ x5 = 2(1 + x)°.

215(A). PemuTh ypaBHEHHeE

sin 2010° - sin 540° + tg 60° -

_x0x2

3]
216(A). OcHoBaHMEe paBHOOEAPEHHOTO TPEYroJb-
HUKAa paBHO 12, a paccTossHME OT BEepIIMHLI OCHOBA-
HUSA IO TOUKHU IepecedyeHus OMCCeKTPHUC PaBHO 35.

HaiiTu paguyc oKpyXHOCTH, OIIMCAHHOM OKO0JIO Tpe-
YTOJBHUKA. |

= x2cos 30°.

217(A). B TpeyrolbHUK BIHCAaHA OKPYXKHOCTb.
IIpsamble, coeJUHSAIONIYE [IEHTP OKPYXKHOCTH C BEp-
IHIMHAMHU, AeJSAT TPeyroJbHHUK HAa YacTH C ILJIoIa-
aamu 120; 104 u 112. Haiditu paguyc BIuCaHHOH
OKPYVXHOCTU. ‘

218(A). B paBHobeapeHHON Tpanenyy OCTPHIU
yIoJI MEXKJIY JHArOHaJXSIMM, IIPOTUBOJIEKAILIUN O0KO-
BOH CTOPOHE, paBeH a. IIpy KakoM 3HaYeHUU O Aua-
roHajhb Tpalieliuy B 2 pa3a 00JabIne BEICOTHI?
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219(A). LIeHTp OKPYKHOCTH, Kacaroluiica Ka-
TETOB MPSIMOYIrOJBLHOI'O TPEYTOJIbHUKA, JIEXKUT Ha
runorenyse. HaliTu paguyc oKpy»KHOCTeil, eClIM OH B
7 pa3 MeHBIIIe CYMMEI KaTeTOB, a ILIOIaAb TPeyrojb-
HHKa paBHA 906.

220(A). Hai’ITH IleJible KOPHY YPaBHEHUSA
(x + 3)(x + 4)(x + 9)(x + 12) = 3x2.

221(A). Iloxasars, 4To ypaBHeHUe x° —px* +1 =10
IIPH IIeJIOM p > 2 He MMeeT PalliOHAJILHBIX KOpHeH.

222(A). B paBHOOegpeHHOM TpeyroabHuke ABC
(AC = BC) 6uccexktpucbl AE u CD nepecexkalorcs B
rouke 0. U3BecTHO, uTO S, = 24, S, 5, = 36. Haui-
T S, ,5c-

1-v2x2—5x+4

223(A). BripaxxeHue \[ a 25 paccMaTpu-
| - Hx-2x" -3

BaeTCs TOJIBKO JJIA IeNbiX 3HadueHuM x. Ilpu xaxkom

3HAUYEeHUU X 9TO BbhIpaXeHHe UMeeT HauboJIbIllee 3Ha-
yeHue?

224(A). Peumnts cucTeMy ypaBHEeHUU
x° +y° =33y,
8(x +y) =3x°y>.
225(A). Haiiti Bce 3Ha4YeHUs apaMeTpa a, IIpU

x+3a—4 |
KOTOPBIX HepaBeHCTBO > () BBLIIOJIHAETCH

xXx+a

nns scex x € [1; 3].

226(A). Bricora paBHOOeIpeHHOM Tpameliui, paB-
Hasa 21, gjeauT ocHOBaHUE Tpalellid B OTHONIEHUH
1 : 9. OnpenenuTh paguyc OMMCAHHOTO Kpyra, eclju
OOKOBas CTOPOHA TpameIuM paBHa MeHBLIIIEeMY OCHO-
BaHUIO. - |
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227(A). I[orcaaa'rb, YTO OpU JT000M ueJIOM m BEBI-

3
m 3m* 13m
paskeHue + + 3 + 4 aBiIseTCA IeJabIM

2

tII/’ICJIOM.

228(A). Peunts cucreMy ypaBHEHHH
{xz +y*-8x-12y+26=0,

Ji* + 12 —4x— 6y +13 +:[x% + 37 + 2114y +50 = 5.

229(A). PernuTh cucreMy ypaBHEHUH
10(y-x)=x*+9,

Jo 7=z =2.

230(A). IInomaar kBajgpaTa, IOCTPOEHHOI'O Ha
O0OKOBOM CTOpPOHEe pPaBHOOEAPEHHOTO TPeyroJbHUKA,
B 4 pa3a GoJpile moIagy TpeyrojdbHUKa. Haiitu
R/r, rne R u r — COOTBETCTBEHHO PasAyChI OmMCaH-
HOM 1 BIIMCAHHOMI OKPYXKHOCTEH.

231(A). Pemn'rb yYpaBHEHUE
x -2 _13x+4
x+2 - x*-10

232(A). HaitTu sHayeHUe BLIPDAKEHUS

\[x+24\/x 14 —\/x 24+/x-144 npu x = 2010.

233(A). ,Hoxaaa'rb uTo ecyu a’b’ = a + b, rze a>0,

b> 0, 10 9_2_..= a +a2+1
b b*+b’+1 |
234(A). Pemnuts ypaBHeHHE
(x—6y+(x—5)P+(x—4)=2

2.35(A) PemnTes cucTeMy ypaBHeHHH
{x\/g—y_l—+y\/x - 3\/x +y° 2
x“+y° =9
236(A). Pemtuts HepaBeHceTBO 7" + 8" < 9", n € N.
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237(A). Pemurs ypaBHeHHe :
\/x +x° —2x° +2x 1 +\/§x —x* --x =

= ——(3x - 2x + 3).

238(A). B TpeyroanHRe BbICOTa, paBHasa 4, Je-
JIAT OCHOBaHMe B cooTHowenuu 1 : 2. Halitu ocHOBa-
Hiie TPEYTroJbHHUKA, €CJOU PaJuyC BINCAHHOM OKDYIK-

18

HOCTH PaBeH ——=.
7+13 |
239(A). IIpencraBurh MHOTOUWIEeH 1 + x% + x* +

+ x% + x® + x'° B BUle Mpou3BEeIeHUA YETHIPEeX MHO-
I'OYJICHOB He HUKe M1ePBOM CTEeIleH!.
240(A). PemuTh ypaBHEHUE
VAP +8x2+2 + V2x% —4x® +4x-1 = 3x% + 3x + 2.
241(A). Pemiuth cucremMy ypaBHEeHUM
X +y’+2=0,

51
2x —y+—=2z.
T8

242(A). OcuoBaHusa Tpanenuu pasHH 4 u 16.
B Hee BOHcaHa M OKOJIO HEe ONMHCAHA OKPYXKHOCTH.
HaiiTn npousBeneHne pajilyCcoB BINCAHHON M OIU-
CAHHOM OKPYKHOCTEH.

243(A). Pemurh cucTeMy ypaBHEeHUHN
1.1 5 (x+y+5z -1,
3x 4y 12z )\ 3 4 12

3x+2y2 +2° =22,

244(A). B rpanennu ABCD OCHOBaHHIe BC = \/5

sjuaronanu AC u BD nepecekarrcda B Touke E, npu-
wem BE = 1, AE = 2, /BAC = /DAC. HauTn aJo-
(1aJb TpaIeruu.

N
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245(A). loxa3aTs, 4TO BhIpaKeHUEe
1-4-6+2-8-12+3-12-18+...

1-2.3+2-4-6+3-6-9+...
 SIBJISIETCSA IEeJLIM YHUCJIOM — KBaJApaToM.

246(A). Pemurs ypaBHeHHe x° + 6 = T37x -6 .

247(A). B ueTnipexyroasauke ABCD AB = 5 cwm,
BC =3cm,AD =8 c™m, LA = 30° /B =120°. Hatitu
ctopory CD. -

248(A). B AABC AB =17, AC = 20, BC = 15.
OKpYsKHOCTh, BIIMCAHHAA B 3TOT TPEYTrOJbHUK, Ka-
caeTcs ero CTOpoH B Touke M, N u K. Hairu S, yx-

249(A). Pemiuts ypaBHEeHHE
cos 2010° - sin 360° — tg? 60° -

x%x?

<]
250(A). UssecTHO, uTO x = 25 + 35 . Haitru
dHadeHmne BeIpa)keHus x3 — 30x.

= B6x sin 30°.

- 251(A). OnpepenuTs uncia a 1 b Tak, 4ToOBI MHO-
rousieH f(x) = 6x* — 7x3 + ax? + 3x + 2 penumncsa 6es
OCTaTKa Ha MHOro4JeH g(x) = x%— x + b.

252(A). ITlycTe x, n x, — JelCTBUTEJILHBIE KOPDHHU
ypaBHeHudA x2 ~ 12mx -+ n = 0. Yucna m, x,, x,, n —
yeThIpe II0CJIEA0BATEJbHBIX YHCJIa TeOMeTPHUUECKON
nporpeccuu. Haiitu x, u x,. o

253(A). loxaszaTs, uTo tg 127°30" + \/— -3 - \/_
eCTh IeJI0e TUCIIO.

254(A). Peruth ypaBHeHUe X + é-(x -3)3 = \/; + 3.
X . A

255. B paBHOGepeHHYIO TpAIEIUIO BIINCAH KPYT.
OnpenenuTsb paguyc 3TOTO Kpyra, ecad O0KoBasi CTO-
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POHA JEeJUTCS TOYKOW KaCaHUS HA OTPE3KH AJNHOH
mun.

256(A). B npamoyroabaoM AABC 13 BepHINHEI
npamoro yriaa C onymeH nepnesaukyiasap CD Ha
runoteny3y AB. VI3 Touxku D onyileHsl HeprIed n-
kyasapel DE u DF coorBeTcTBeHHO Ha KareTsl AC 1
BC. Jokazath, 4TO rr=r, + 1y, TA€ I, ', U I', — COOT-
BETCTBEHHO PaANyCHI OKPYKHOCTEl, BIMCAHHBIX B
AABC, AAED u ADFB.

257. Pa3i10:KUTh Ha MHOMKHUTEJIU
(x? — xy + y?)® + (2 + xy + y?)3.
258(A). Pemiuth ypaBHeHmne |
14 2x+7 27 ~11.
x+8 2x+7
(x+y) -x"-y’
(x+y)’-x"-y° "

260. JokasaTs, 4YTO B IPSIMOYT'OJHHOM TPEYIroJb-
HuKe r = S+ R* , rge S — mnomans, r u R — coor-
BETCTBEHHO pajUyChl BINCAHHOHM M ONMUCAHHOIM
OKPY KHOCTEI.

259. CokpaTtuTh Apobb

261(A). OCB060,I[I/ITI>CH OT KOPHA B 3HaMeHaTeJe

v

262(A). Pemturh ypaBHeHHE
V232 +11x+4 = Ta? + Tx + 4.

263(A). Pemtnts ypaBHeHue

—2013x® + V2012 =

264(A). PeminTts ypaBHeHHIe

20132~ % + 20‘13’x+3 -
x+3 2—-x

apodu
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265(A). PeniuTh ypaBHeHHE
[Tx+2 12 _ 93
x+2  T(Tx+2) 28

266. Ha cxonpKO cyMMa BCceX YeTHBIX UMCeJl IIep-
BOM COTHH 00JbIlle CYMMBbI BC€X HEUETHBIX UMcCeJ
3TOM COTHM?

267. JokasaTb, 4TO €cJu a, b, ¢, d cocTaBJIAIOT
reoMeTPHUYECKYIO IIPOrpeccuIo, TO
(a? + b2 + ¢?) (b? + c® + d?) = (ab + bc + cd)?.

268(A). ITocTpours I‘péd)HR byuKIUH yly = ELiCl .
269(A). PemiuTh ypaBHeHUE
3x2+ 2y + 22 - 2xz +4x -8y + 10 =0.
- 270(A). HaiitTu 1mosoKuTeJbHbIE KOPHU ypaBHE-
mug Y¥x -1 - (3x +1)= 3. |
271(A). Pemuuts ypasHenue x2 + 19x — x! = 0.

272(A). IIpu kakoM 3HaUeHHHN a OCh mapaboJiibl
y = x2+ 2ax + a®> + b umeer ypaBHeHHUE X = —17?

273(A). Petuts ypaBHEEHE

x5+ 1 _.20_5(x+_];j
x° 16 x)

274(A). Ilpr KaKuX IeJbIX X KBaJpaTHBIN TpeX-
wieH x%2 + 2x — 3 ecTh IpocTOE UMCIO?

275(A). AMmeeT au penieHUsA B HATypaJbHBIX YUC-
Jax ypasHeHue x2 + y’ = z2?

276. Jano: b, u q. Haitn nnpousBsefeHnie BCeX
YJIeHOB I'eOMeTPUYECKOIl ITporpeccuu ot b, , 1o b, ,.

277(A). PeirtuTs HepaBEeHCTBO

tg 5 ctg (m — 5) + x sin 30° + /(x-3)* <1.
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278(A). PemnTs HepaBeHCTBO (2 — 1)19 > (z — 1)°.

279(A). lloka3aTs, YTO MHOTOYJIEH
(x +a) (x + 2a) (x + 3a) (x + 4a) + a*
eCTh KBaJpaT TpexX4dJeHa.

280(A). HatitTu BauMeHbIIIee Iiejioe pellleHue He-

paBeHCTBa V1+x < §1-2x .

281(A). [IBa yrsaa TpeyroJbHHUKA, IPUJIEKAIIUX K
OJHOM cTOpPOHe, paBHHI 45° 1 60°. HaiiTu oTHOIIEHME
R/r, rne R u r — cOOTBEeTCTBEHHO PajHlyChl OIINCAH-
HOM U BIUCAHHOM OKPYKHOCTEMN.

282(A). HaiiTu obGaacTe onpenenenus GyHKINHT
y= \/xz —|x—-6| .
283(A). YpoCTUTD BhIpasKeHUe %3/ 45+1682 .

284. Yucino aabb — TouHBIN KBagpar. HaiiTu sTo
YHCJO.

285. [loxas3aThb, 4TO ecjau S ecTb cyMMa OecKoOHeu-
HO yObIBaIoIllel reOMEeTPHUYECKON IIPOTPECCUH ¢, ¢,

(/4 +ory TO S _ &

S—q d,

286(A). 3agaya Ha BhIUMCJEHUE YICJIa CTOPOH
BBIIIYKJIOTO MHOI'OYTrOJbhHUKA CBEJach K PeIleHUIo
ypaBHeHUus x* — 131x — 333 = 0. EcTh 1 cMBICT pe-
nIaTh ypapHeHue?

287. Moxeraquuucaol + 2+ 3 + ... + n okaguu-
BaThcs ugpoit 9?

288(A). B pom0, KOoTOpPHBIH pasjeinsercsa AUaroHa-
JIBIO Ha JBa PABHOCTOPOHHUX TPEYIroJbHUKA, BIIUCAH
KPYT, Pagnuyc KOTOPOro paBeH \/5 . Haititu cTopony
pomoOa. |

2. 3ak. 463
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289. HaiiTn dyeThIpex3HadyHOe IPOCTOE YHCIO,
DH@PPbl KOTOPOTo 00pa3yoT apuMeTHUUYECKYIO IIPO-
I'PECCHIO.

290. Muaronanu mapaJjjejorpaMMma pasbuBaor
ero Ha 4 tpeyroasHHKa. HaliTld oTHOIIeHUe ILJIOHIA-
AU KaXJ0r0 U3 HUX K ILIOIaAH IapajjiejiorpaMmma.

291. IIudpel Tpex3HAYHOrO 4Yucjaa o6pasymoT
apu(MeTHYECKYIO mporpeccuio. Eciu K HeMy IIpH-
6asuTh 101, TO mONYyYUTCA UMCIO, MU(PPLI KOTOPOTo
00pa3yoT reomeTprudyecKkyio nporpeccuiro. Haitn
TpeX3HauHOe YUCJIO.

- 292. [Inarornajgu OpAMOYTOJbHAKA YMEHBINUIN
B 3 pasa. ByaeTr sy nmony4eHHBIH IIPSIMOYTOJBHUK
nonobeH faHHOMY?

293(A). Bricora CD, cropounsl AC, AB u CB AABC
COCTaBJIAIOT apu(PMeTUYECKYIO TIPOTPECCHUIO C PA3HO-
ctbio d. HaliTu pagryc BmMCaHHOM OKPYKHOCTH, €CJIN
M3BECTHO, 4To BbicoTa CD omnyimeHa Ha CTOPoHY AB.

294(A). Bricora, mpoBejieHHas K TMIIOTeHYy3e, Je-
JIUT ee Ha OTPE3KH, IIPOIOPIUOHATILHBIe uncaaMm 16
1 25. B kakoM OTHOIIIEHUU [eJHUT 'IIOoTeHy3y Ouc-
CeKTpuca IpssMoro yria?

295(A). Ilpu kakux 3HaUEHUAX llapaMeTpa a Hau-
MeHbIllee 3HaUeHWe QyHKUUHN y = x2 — ax + 45 Ha
[—8; +w) paBHO 97

296(A). Ha 500 pyOneit kynieno 100 mTyk pas-
HBIX GpyKToB. IleHbl HAa GPPYKTHI TaKOBBI: apby3s,
1 mryka — 50 pybxeii, abiaoku, 1 mryka — 10 py6-
jaeii, causel, 1 mTyka — 1 pybasb. CROJIBRO bpyKTOB
Ka)XJI0r0 Buaa OBLJIO KYIIJIeHO?

297(A). Hdenurcsa au gucio 10" + 6" — 3" — 1 Ha 63
npun € N? |
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298(A). Maabuuky u3 9 «A» oOMEeHANTUCH PYKO-
NOXKATUAMHU, U KTO-TO IIOACUYMTAJ, UTO PYKOIIOMKAa-
Ui 6b1JI0 78. CKOJBKO MAJILYUKOB B KJacce?

299(A). PeminTp B LHeJBIX UXCIaX YpaBHeHUE
xy* - T(x+y?)=1.

300(A). HaiiTu maTusHadvHoe YHCIIO, KOTOPOEe OT
epecTaHOBKM BcexX NuGP B oOpaTHOM IOPSIIKe yBe-
JuauBaeTcs B 9 paas.

301(A). lokasaTse, 4TO BeIpasKkeHue 9 - 33" +1 — 8 +1
iKpaTHO 19 mpu nr060M 11€J10M HEOTPUILATEJIHHOM 7.

302(A). HokasaTh, uTo AJs nr00bIX uucesa a # 0,

9 9
| a b
b ¢ 0 BLIIOJMHSAETCA HepaBeHCTBO a’ + b® < 5P + —.
a
303. [lokasaTh TOXKIECTBO
| sinl6a
cos a cos 2a. cos 40, cos 8a = ——— .
16sina

304(A). okaszaTs, uro 13! — 11! kpatHo 31.

305. [lokaszaTs, YTO eCJU KOPHY YpaBHEeHUA
ax:+bx?+cx+d=0
COCTABJISIOT apU(PMeTHYECKYIO IPOTPECCUI0, TO OAUH

y b
U3 KOpHeH paBeH — —.

3a

306. Meaguanesr AABC nepecekaioTcsa B Touke O.
Jlokasats, uro AB% + BC? + AC? = 3(OA? + OB? + OC?).

307. KBazgparHerit TpexuneH f(x) = ax® + bx + ¢
TNI(0B, UTO f(wj =f [E—:a—“g) = 0. Jlokasars,
~ 2a 2a
avro f(=1) - f(1) = 0.
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289. HaliTu deThIpex3HayHOe HPOCTOE YHCJIIO,
nudpsl KOTOPOro o6pasyoT apupMeTHUECKYIO IIPO-
rpeccuo. |

290. [InaroHaju napaJjaejorpaMma pasduBaioT
ero Ha 4 TtpeyroxbHHKa. HafiTn oTHOIIIeHuEe ILIO0IIA-
OHA KaXXJ0ro U3 HUX K IUIOLIAAH IapajjejorpaMmma.

291. IIndpsl Tpex3HAYHOTO YKcIa 06pas3ymoT
apuMeTHYECKYIO nporpeccuio. Ecim K HeMy IIpH-
oaButh 101, To monyunTca 4ncao, U(PL KOTOPOTO
00pa3yioT reoMeTpuueckyio nporpeccuio. Hairu
TPeX3HaYHOe YHCJIO.

- 292. [InaroHany npsaMOyToJIbHUKA YMEHbIIUAN
B 3 pasa. byzer n1u nmonyudyeHHBIN NPAMOYTOJbHUK
ITogo0eH pasHOMY ?

293(A). Bricora CD, croponrt AC, AB u CB AABC
COCTaBJIAIOT AapUPMEeTHUYECKYIO IIPOTPECCHIo ¢ Pa3Ho-
cthio d. HatiTu paguyc BIIMCAaHHOM OKPYKHOCTH, €CJIH
M3BECTHO, UTO BbIcoTa CD omyinieHa Ha ctopory AB.

294(A). Bricora, mpoBejiecHHAasA K TUIIOTeHy3e, Jie-
JIAT €e Ha OTPe3KH, NPOIIopPIHoHaIbHbIe yncjaaM 16
u 25. B KaKOM OTHOIIEHUM JeJHUT I'MIOTEeHy3y Ouc-
CeKTpHca IpaMoro yriaa? |

295(A). IIpu kakuX 3HaUYeHUAX lIapaMeTpa a Hau-
MeHblllee 3HaUeHWe QyHKIUU y = x> — ax + 45 Ha
[-3; +) paBHO 97

296(A). Ha 500 py6neit xymiaerno 100 mryk pas-
HBIX (ppyKTOB. IleHsl Ha GPYKTHI TAaKOBHI: apOya,
1 mryka — 50 pyOaeit, abigoxku, 1 mryka — 10 pyo6-
Jel, causbl, 1 mryka — 1 py6sb. CKoabKO GpyKTOB
Kakjoro Bujga ObLJIO KyIJIeHo?

297(A). Henurcs au yucao 10* + 6" - 3" — 1 Ha 63
npun e N?
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298(A). Maapuuky; u3 9 «A» oOMEHSAINCH PYKO-
HOXKATUSMHU, ¥ KTO-TO ITOACYMUTAJN, UTO PYKOIOMKa-
U 06110 78. CKOJIBKO MAJIBUMKOB B KJjacce?

299(A). PemiuTh B 11eJbIX YUCIAX YPABHEHUE
xy*— T(x + y?) = 1.

300(A). HaiiTu naTu3HavyHOE YHCJIO, KOTOPOE OT

llepecTaHOBKM BCeX Iu@p B 0OpaTHOM IIOpSAIKe yBe-
JnyuBaeTcd B 9 paas.

301(A). [loxasaTs, 4TO BeIpasKeHue 9 - 337 +1 — 8#+1
kKpaTtHO 19 1pu 11060M 1EJI0M HEOTPUILATEILHOM 1.

302(A). [Toxa3aTs, 4TO AJA JIOOBIX uucesg a # 0,

-9 9
| a b
b ¢+ 0 BBINTOJIHSIeTCSE HepaBeHCTBO ab + b8 < 73 + —.
a
303. [lokazaTe TOXKIECTBO |
sinl6a
cos o cos 2a cos 4o cos 8o = ————,
16sina

304(A). IlokasaTs, uro 13! — 11! xkpaTHo 31.

305. JokaszaTh, 4TO eC/I1 KOPHU YpaBHEHUSA
ax3+bx +cx+d=0
COCTABJIAIOT apUPMeTUUYeCKYIO IPOrPeCcCHI0, TO OAUH

. b
13 KOpHEH paBed — —.
3a

306. Megnansr AABC niepecerkalorca B Touke O.
Jlokasarts, uro AB? + BC? + AC? = 3(0OA? + OB? + OC?).

307. KBagparHbiil TpexutaeH f(x) = ax? + bx + ¢

__________a—b—c = f (_____c—a—b] = (. lokasarThb,
2a 2a

aro f(=1) - f(1) = 0.

TIKOB, UTO f(
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10 xnacc

1(A). Hemy paBHO 3HAUEHUE BRIPAKEHUA
Y9+4v5 — §o—45 2

2. KakuM 10KHO OBITH YKUCIO M, YTOOBI ypas-
HeHHA x> + mx + 1 =0 u x* + mx? + 1 = 0 umenu
O0IMI KOPEHH?

3. lokasaTn, uTO YHCIO lg 2 uppalnmoHansbHOe.

4(A). Hokazarb, utoecaua +b+c¢ =0, To
2(a” + b" + ¢") = Tabe(a* + b* + c¢*).

5(A). [loxasaTs, uTo uncygo 47 + 7'% cocrasHoe.

6(A). Joxasars, uTo B Kpyre paguyca 10 Hexb3s
nomecTuTh 400 ToyeK Tak, YTOOBI PACCTOSIHUE MeX-
Ay KaXXIbIMH ABYyMA Ob110 Ooabime 1.

7(A). Pemiuts ypaBHenue x2 — 13 = Vx+13 .

8(A). Pemtuts ypaBrenue (4125 — 40,2 )* = 51,2,
rjae x € Z.

9. lloxaszaTsb, YTO 00'beM MHOTOTPaHHUKA, OITMCAH-

HOTI'0 OKOJIO Inapa paguyca R, paBeH —;—RS, rne S —

IJIomaab MOBEPXHOCTH MHOI'O'DaHHH KA.

10(A). Pemiuts ypaBHeHHMe Y4 —-x° + Vx* -3 = 1.

11(A). PasnoxuTsr Ha MHOXKHTENN BhIpaKeHne, He
rpyunupys wiensl! x° + x'y + x3y? + x?y3 + xy* + yo.
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12(A). PemtuTs ypaBHeHUe

(sin 3x + J3 cos 3x)* = 5+ cos(3x+£—) .

13. HanTu aBy3HauHOE 4YHMCJO, obJiafarollee TeM
¢ BOMCTBOM, YTO €CJIM CJIOXKHUTH €ro ¢ CyMMOIi KyOOB
1o 1udp, TO HDOJIYUYUTCA YUCJI0, HAINCAHHOEe TeMHU
e g pamM, HoO B 00paTHOM IOpAIKe.

14(A). loxasats, uTo ecnu ab u a + b genurcs
in ¢, To a® + b% genurca ua c3.

15(A). Pemwrb YpaBHEHUE

znx

16 ¢ +16™ ¢ = \61+6x- 3%’

16(A). HokasaTs, uTo BeIpaxkeHue (9x + 4y)° +
| (4x + 9y)® nenurca 6e3 ocraTrka Ha 13(x + y).

17. Ha npyre BC OKpPY>XHOCTH, OIIMCAHHOH OKOJIO
pasHocToporHero AABC, B3siTa Npou3BOJIbHAS TOU-
n M. Orpesku AM u BC nepecekatorcs B Touke K.
1 1 + | .

MK MB MC

Jlokasars, 4TO

xy=y*,
3 2

x°=y°.
19. Pasaoxkurs MHOrouJeH (x + y)° — x° — y°®> Ha
M1IOXKUTEH.

18. Peutute cucTeMy ypaBHEeHNH {

20(A). ,IIOKaaaTb yTo ecam 7a + 13b =47, Tto Bep-
1o HepaBeHcTBO 20(7a? + 13b%) > 472,

21. PemiuTh ypaBHeHHe = Jxr.
x®+x*+1

22(A). CokpatuTs Apo6H > .
x*+x+1
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23(A). JokasaTb HepaBEHCTBO

1.3 5 2009 1
2 4 6 2010 44
| | . S m?®
24. B apudMeTHnUeCKO IIporpeccuu —§”-‘- = —.
- | . n
a 2m -1
Hokaszare, uro =2 = .
a 2n-1

n

25(A). YnpocTuTrs BeIpayKeHHe \/ 17—-449+ 45 .

26(A). CymiecTByeT Jil TPeYT'OJILHUK, CTOPOHEI M BbI-
COTa KOTOPOT'O CBsA3aHbI COOTHONIEHNEM a > b>c¢c > hn
BBIPAKAIOTCS IIOCaAEOBATENbHBIMY 1I€JIBIMU YHUCJIa-
MM, €CJI¥ BeIcoTa h onynieHa Ha CTOpPOHY b?

27(A). CKONBKMMY HYJIAMH OKaHYNBAETCA YHUCJO
2010! ? YerHa uy1 HedyeTHA ero HeHyJieBas nudpa?

28(A). PemuTsr ypaBHEeHHE

- @a+ x)V1l+x — (1 - x)JV1-x = x.
29(A). Pemuts ypaBHeHUE (\/1—5 )2* + 5* = 13~.

30(A). B paBuobenpensHom ocrpoyroiraoM AABC
ocuoBaHue AC = 24, a paccTosiHNe OT BepInuHLl B 10
TouKH M mepecedeHHus BBICOT paBHO 7. HaiiTu paguyc
OKpY:KHOCTH, Briucanuoil B AABC.

31(A). Pemmnts cucreMy ypaBHEHHUH
- |xy+xy® =6,
x+xy’+xy*=9.

32(A). Hanitu BCce HaTypaJabHEIE UHCJda M, OpU

- 13m -1
KOTOPBIX Jpo6b ——— paBHAa IIeJIOMY YUCIY.
| 3am+5 |
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33(A). loxa3aTs paBeHCTBO
J20+14f + 20-1442 = 4.
34(A). Pemnuth cucTemy ypaBHeHnn
x* +y* +x'y* =388,
{x -xy+y=1.

35(A). PeIuTh ypaBHEHME cos X + cos Tx = 2.

36(A). Penuts ypaBHEHHE
(sin 3x + cos 3x) sin 6x = J2.

37(A). PemiuTs cucTeMy ypaBHEeHUU

(x+2y+2=19,
{x*+4y® +2° =133,
(xz =4y

38(A). B AABC pimHBI cTOpPOH 00pa3yioT apudme-
1'MUEeCKYIO IIporpeccuio, npudem BC < AC < AB.

MisBecTHO, UTO /R = -;—(2 - \/5 ), rie r u R — coorser-

¢TBEHHO PaAnyChl BHMCAHHOM M OIIMCAHHOM OKPYKHO-
creid. Halitu Benmuunny /ZB.

39(A). HaliTu BCce 3HaueHUs nmapameTpa a, IIpu
1CIKIOM M3 KOTOPBIX ypaBHeHuUe (2 + a)x? + (1 — a)x +
| a + 5 =0 nmeeT o KpaliHel Mepe OJUH KOPEHDb U
B¢ ero KOPHHU ABJISAIOTCA IeJIBIMU YHUCJIaMU.

40. JoxasaTs HepaBeHCTBO
(Va + Jb)3>64ab(a + b)?, eciu a >0, b > 0.

41(A). PemiuTh B HaTypaJbHBIX YHCJIaX YpaBHe-
nue 193(x3y® + x2 + y?) = 1753(xy® + 1).

42(A). I1a xaXaoro sHadeHudA ImapaMeTpa a pe-

IitM'Th YpaBHEHUE 1/|x|+ — \/[.;l = a.
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43(A). Peiuts ypaBHeHHe 3* —- “\‘/8—" =

44(A). B ueTsIpex3HaYHOM YHCJIe IepBas nudpa
COBIIaJlaeT C TpPeThel, a BTOpad — ¢ deTBeproil. Io-
Kas3aTh, 4TO 3T0 Umuco KpaTuo 101.

- 45(A). IIpn KaKOM 3HaUeHUHW IapaMeTpa a ypaBHe- |
3

aue 125- 25 2 -(2a+3) 57+ Ba+1)2-a)=0
uMeer ONUH KOpeHb? "

46(A) Peumints ypaBHEeHUE \/- \/- Hq .
47(A). Yro 6ossme: 1001 pou 1017

48. [lokasate, uToecauna > 1, tolga + log, 10 > 2.
49(A). NzBecTHO, uTo log,, 27 = a. Hatitu log, 16.

S50(A). MoxkeT iu cyMMa HECKOJBKMX IIOCIEL0Ba~
- TeJIbHBIX LeJBIX ymces paBHEATHCA 1007 |

x® +xyz=+lxyz,

51. Pemnth CHCTEMY ypaBHEHHI { Y +xyz=\ / xyz,

2° +xyz=Jxyz.
i _

g _ . 2 9 >
52(A). HaiitTu cymMmmy (x+lj + (x?‘ +——1?) + .+

X X
9 .
1
+ (x" +—7] .
X

53(A). HaiiTu BCe naTH3HAUHBIE YUCIa, 00JIaaIo-
II{;ie TeM CBOMCTBOM, YTO €CJIM NPHUINCATHL BIIepead
3TOTO YHCJIa HEKOTOPOE OJHO3HAYHOE YMCJIO, 4 3aTeM
IIPUIIMCATh B KOHILE TOr'0 YHUCJIA TO Ke OJHO3HAUHOe
9HCJ0, TO OTHOIIEHNE [OJy4eHHOr0 60JIbITero Yucia
K MeHbIlIeMy OyZeT paBHO 3.
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54(A). Pemiuth ypaBHEHHE

(V2=v3) +(: 2+\/§)-,=4.

55(A). Beruunciaurs ~ o ,
12(1312 4+ 1311 + 13190+ ... + 132 + 14) + 1.

56(A). B yceueHHnIl KOHYC Bnucal map. Cymma
JUIMH THAMEeTPOB BePXHEro U HUKHEro OCHOBAHUM
Konyca B 5 pas Gosblie JJIMHBI pajguyca mapa. Haii-
"0 yroJ MeXIy obpasyoleid ycedeHHOTo KOHyca 151
11JIOCKOCTHIO OCHOBaHUSA.

xy = 9, P
| {324 = 2x°.
58(A). Peminth ypaBHeHue x* + x%~* = x2 + 1.

59(A). He pemas ypaBHeHud 4x2 — /85 x + 57} =(,

57. PemiuTs cucTeMy ypaBHEeHHH {

BLIYHCIUTh PA3HOCTh KYOOB ero KOpHeu.

60(A). PemmuTs ypaBHeHTE -
Yr+1 +3Yx+2 =49(x+1)(x+2).

61(A). Kakoil MHOro4JieH IIPHA BO3BEJeHUH B 3-10
¢'refeHb gaeT MuorodiaeH x® + 3x° + 6xt + Tx3 + 6x2 +
| 3x+ 1?7

62(A). Pemuts CHCTEeMY YPaBHEHUM
(x+y x+2z y+2
5 6 7
(x+y)* +(x+2)° +(y+2)° =110.

’

A\

63(A). PeuiuTe ypaBHeHUE
\/E(sin x + cos x) = tg x + ctg x.

64(A). Peututes ypaBuenue 2013* — 2012* =1,
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65(A). HaiiT HaTypaJabHble UHCIa, YAOBJIETBO-
— — —_—3
psoie paseHcTBy abc(a + bc)=a®+ bc ,rmea, b,
¢ — pa3JInYHBIE YHCJa.

66(A). B zaBucuMocCcTH OT 3HAUYEHHUM IIapaMeTpa a
pellIUTh ypaBHeHUe V2x+a = x — 2.

67(A). Joka3aTrs (He OAB3yACH TAOIUIIAMM), 41O
yucio 272°° pmeer menbine 3016 nudp.

68(A). Pemnty ypaBHeHIe
(x2+xP+|x2+x-2=0.
" 69(A). B ypasueruu ¥x + ¥x* =y ocroboauTCS
OT pafmKaia. '

70. IokasaTp, 4TO €CJIA UUCJA &, b, ¢ COCTaBJIAAIOT
apu(pPMeTHYIECKYIO IIPOrPecCuio, TO CIIpaBeAJHUBO pa-
BeHCTBO 3(a? + b%+ ¢?)=6(a — b)* + (a + b + ¢).

71(A). Haittu obnacTs onpe,ueJIeHnﬁ byHKI U

f(x)=\/ 2 1 2x-1
X

2_x+1 x+1 x°+1°
72(A). JokasaTs, 4TO §/§0+14\/§ +§f20——14\/§ =4,

73(A). [oxasaTh TOXKAECTBO |
3(sin*a + cos*a) — 2(sin®a + cosa) = 1.

74(A). IlocTpouTs cedeHme mapaJjenenuinena
ABCDA B,C,D, 110CKOCTBIO, IIPOXOJAIEH yepes
Touku B,, D, u cepeguny pedbpa CD. [loxasaTs, 4TO
IIOCTPOEHHOE CeueHre — Tpalelud.

75(A). PemiuTes cucreMy ypaBHEHHU |
2x* - 3xy = 9x ~2y),
x® —38y* = 6(x —2y).
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76(A). Yros npu BepuinHe paBHOOeApPEHHOrO Tpe-
yironbauka paseH 120°. Haitu otHomenue r/R, roe
"1 R — cooTBETCTBEHHO PaJANyChl BIUCAHHOA M OIIU-
CRIOH OKPYIKHOCTEIR. |

77(A). PemuTs cucTreMy ypaBHEHRH
3x% +2xy +y* =11,
{x?‘ +2xy+3y° =17.
78(A). Peuiuts cricTeMy YPaBHEHUN
{(x‘2 +y?)xy =78,

x*+y* =97.
79. Pemuts cucteMy YpaBHEHHN

(20032 y = So8¥
siny’

3 . Y rae x, Yy € (O;EJ.

. 9 sinx 2
2sin“y=——;
{ siny

80(A). TpexsdHauHOe YHCJIO0 OKaAaHUYMBaeTCAaA mMud-
poir 5. Ecau sty nmudppy mepecTaBUTL Ha IIepBoOe
MCCTO ¥ HaAWITH pPasHOCTh MEXJAY UCXOAHBLIM U IIOJY-
'"CHHBIM YHCJIOM, TO IIOJIYYHUTCS TPEeX3HAUHOE YUICJO
¢ OJIMHAKOBBIMH 1udpamu. HaiTu aTo uncno.

81(A). PemuuTts B HaTypaJbHBIX YHCJIaX ypaBHE-
nue (16x — 21)yz + 16(x + 2) = 21.

82(A). PeniuTs cucTeMy ypaBHEHUH
{\/E(x—n =Jyy+5),
x—-y=3.
83(A). PemiuTe ypaBHEeHHE
Vitx+x® + J1l-x+x® = 2.

84(A). Peruuts B meabIX YHCIAX YPaBHEHUE
5(x%2+ y?—-1) = 8xy.
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85(A). Pemuuts ypaBHeHUE

3x3 + 10—' 17\/17.76—10 .
3 3

86(A). enurcs mm 131 + 1314 + 135 ua 617

- 87(A). PemmuTp B HaTypaJbHBIX 4YHCIAX ypaBHe-
HHUE 5(x+y)3—-54(x2+y) |

88(A) Pemuts cucremy ypaBHeHHH |
{x +yx?-18x-8y+81=0,

\[xz'+y2 ~2x-14y +50 +\/x-2 +y*-18x-2y+82=10.

89(A). lloxazaTp, 4TO HaA rpapure QyHKIHU
y=x%—-3x%>+ 3x + 1 ecTb TOUKA, KOTOPAA ABJIAETCA
i1leHTPOM CUMMETPHH Irpaduxa.

90(A). PemiuTs B mienbix 4mncjiax ypaBHeHUE
x2+ xy +y®=13.

91(A) BAABCSlnAC—g AC=5,BC= 4 Han-

TH pafuyc BIKMCAHHOI OKpYXHOCTH, ecnu AB < AC.

92(A). Haiitu miomans paBHOGe peHHOMN Tpa-
ey, Y KOTOpPOH JAJWHA AMAroHaJi paBHa 8 1M,
a yroJl MeXXay auaroHaaamu — 45°.

93(A). PemuTs ypaBHeHﬁe logalz 1) _ glogs(x+l) _ o

94(A). B rpanenuu ABCD ocrosanue BC = /3,

| nuaronanu AC u BD nepecekaroTcst B Touke F, npu-
yem BE = 1, AE = 2, ZBAC ZLDAC. HaHTH ILJIO-
miaas ABCD.

95(A). Peurmuth ypaBHEeHHE
16x2 +9x + 117 = 24xJx+13.

- 96(A). Pemnuts ypaBHeHUe sin 9x + 2 cos 6x = 2.
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97(A). llokasaTp, 4YTO €CJIH a +b+c¢=0,T0
Ha’ + b7+ ")y = Tabe(a? + b2 + c?).

98(A). Pemuts ypaBreHue |x — 4| + |x — 3| =x — 7.
| 1

ofxt 41

99(A). Pemnts ypaBHeHMe Vx” +1 — x =

100(A). Kaxoe yncio crout Ha 2010-Mm MecTe B TI0-
caejioBarenpHocru 1, 2, 2, 3, 3, 3, 4, 4, 4, 4, 5,' ... ?

101(A). IIpousBeneune unciaa 13 Ha HeKOTOpOE
HeThIpeX3HauHOe YMCeJIo ecTh TOUuHEIM Ky6. HanTu
HCU3BECTHBIN MHOMKUTED.

102. IIpu xakKux 3HaAUEHHUAX IIapamerpa a ypas-

1{ . 1 L
nele —| sinx +—— | = |cos ax| umeer pemenue?
2\ sinx

103(A). HaiiTu meJoYHCIE€HHBIN TPEeYroJIbHUK
I Indaropa, niouiages KOTOpoOro YMCJIeHHO paBHA Ile-
PUMETPY.

104(A). He pemasa ypasaenuda x2— V13 x +3 =0,
nniiTH 3HAYEHWe X, — X, , TJie X, ¥ X, — KODHHU ypaB-

HeHudg.

105(A). Pemmuts ypaBHeHHe sin 3x = %sin X.

106(A). Pemuts ypasHerue x* + 26x% — x + 182 =0,

107(A). Kakue HaTypanbHBIE YHCJia YBEeJIUYUBA-
iorest B 7 pas, eClIiM MeXXAy HupaMu eJUHHUL U Je-
¢3I'"KOB BCTaBUTH HYyJIb?

108(A). PemnuTep ypaBHEeHHe ,
(sin x + cos x) sin 6x = J2.
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AC _ V3+1

109(A). B AABC ZA = 60°, = . Hait-
AB

™ £B.

110(A). OKo0JI0 Kpyra OnucaH IPAMOYTOJIbHBIH
TPEYroJbHHUK C OCTPhIM yrioMm 60° 1 mpuieKamium
KaTeToM aaunoyt 6 pm. HanTu mimomane Kpyra.

111(A). B TpeyroapHoM nupaMuje Bce IIJOCKHUE
VTJIBI OIpU BepinuHe npsamsble. [l 1uaEI 60KOBBIX pebep
paBHBI 8; 9 n 10 cM. Uemy paBeH 00'beM ITHMpPaMUIbI?

1 12(A). PemHTL ypaBHeHI/Ie
sin x + sin” x — sin 7x = 3.

113(A). HaiiTu Tpex3HauHbIe Yncaa, KpaTHbie 13,
YV KOTOPBIX cyMMa nudp Takke KpaTHa 13.

114(A). IIpux KakoM IeJIOM @ MHOXKHUTeNb x!® +
+ x + 90 genurca Ha x*> — x — a?

115(A). Penruths ypaBHEHUE
—(x-1)(bx*—4x+4)=0

116(A). B AABC gauHbLI CTOPOH a, b, ¢ u nJo-
J3

Imagb S CBA3aHBI COOTHOIIIEHHEM S = T(b2 + ¢2 — a?).

HanTu ZA.
117(A). HavitTu HauMeHbIOIMHN MOJOXKUTEIbHEIN
4x 2x 6x
nepuon T OVHKIINU Iy = COS— — 28in — +cos-—
puox I pyHKRIMM Y 15 91 35

118(A). Cropoubl ogHOTO TpeyroibHuka 17; 25
u 26 cM, a aBe cTopoHEI apyroro 17 u 25 cm. Haii-
T AJUHY TPeThell CTOPOHBI, €CJIA Yy TPEYTOJbHUKOB
pPaBHBI PaINYChl BIMCAHHBIX OKPYYKHOCTEM.
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119(A). Pemnurs ypaBHeHUE
x=2Jx-3 + 2 -3x% .
120(A). Pemuts ypaBHeHne Yx+45 —Yx-16 =1.
1 1
121(A). Haiitu cymmy —— + ——— + ... +
1++/2 V2 +4/3

1

J2009 +/2010

122(A). Pemurhb cucteMy ypaBHEHHUIH

{x\/§+ yx =6,

xy+yx =20.

123(A) Hokaszarb, yTo ecam sin x + sin y = a,
(a® +b® + 2b)(a® + b* — 2b)
(@’ + b +2a)(a® +b* —2a)

124(A). IIpn kakux 3HaYeHUAX IIapaMeTpa a
ypapHeHue |x? — 8|x| + 12| = a umeeT poBHO 8 KOpHEIT?

cosx+cosy=b, TOtgxtgy;

125(A). Pemuuts ypaBHeHHe |x° — 2x| = 2x + 15.

126(A). Haiitn pyuxnum f(x) n g(x), yaoBIeTBO-
psiioliyie CCTeMe YPaBHEHUH
(f(Bx—-2)+Tg(x—5)=x+1,

f(x+1)~—g(—g——-4)=3x. |

127(A). lloctpours rpaduk GyHKINIH
y = vsin® x—3cos2x+6 + cos* x+2c0s2x+6 .

o\ e

128(A). B paBHOOeipeHHOM TpeyroJbHUKE BBICO-
rn, ONyleHHass Ha OCHOBaHUe, paBHa 12, a cymMma
pYJIMYyCOB BIIMCAHHOW M ONMMCAHHON OKPYKHOCTeH
pasHa 83/8. HaliTi CTOPOHEI TPEYyTOJBHUKA.
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Tsinx

—= +1=

129(A) Pemutsb ypaBHeHHe | .
- cos“x - lcosx|

1—2|cosx[cosx
\/x(7— x)

131(A). PemuTs ypaBHEHUE sin% +cos x = 2.

1 30(A). PemnTs ypaBHEHUE = 0.

132(A). Peituths HepaBeHCTBO |
ctg 77°-ctg 13° + \/x2 cos60°sin30° — x? sin? 60° < 0.

133(A). Peiuth ypaBHeHUe x2 — 2 = | x+2.

134(A). [okasaTs, uTo ecau 7 sin B = sin (2o + B),
to 3 tg (oo + B) = 4 tg a.

135(A). Pemuth HepaBeHCTBO
tg 5 ctg (m — 5) + x sin 30° + /(x-3)* < 1.

136. Paznoxurs muorouseH x> + x + 1 Ha aBa
MHOMUTEJI. |

137(A) Peniuth ypaBHEeHHE
Y+l + ¥Y3x+1 = \/ -

138(A). Peniurh HepaBEeHCTBO
arcsinvx®—38 > arcsin izg—- .

139(A). PemuTth HepaBeHCTBO
3¥ — 3cos x + \/y—2x2 -1 <0.

140(A). IIocTpouTts rpadpux QyHKIIUU
= (cos x)°1—sinx .

141(A). Pemmutes ypaBHeHUE

1 1 48
— + —— = —.
1+cos“x 1+sin“x 35
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142(A). Pertnte HepaBeHCTBO

l+1_»1 _]123}._
X x+1 xXx+3 x+4 30

143(A). PemuTs ypaBHeHUE

cos (nVx:—4x-5)=

1-x°
x*+x+1
144(A). Peniuth ypaBHEeHUE

i_logx_z(x —6)i—8 + 4 log,_.(8x — x*— 12) = 0.

+ x.

145(A). Peuiuts cucremy ypaBHeHHf/’I

{\/;+\/x+2y=2,

yt+4=4(x+y).

146(A). HaiiTu xaTteThl NPSAMOYTrOJIbLHOTO Tpe-
YToJLHUKA, €CJM TUIIOTeHYy3a paBHA ¢, a OMCCeKTpH-
c
J3
147(A). OKpyKHOCTH pajuyca r IpoXOoAUuT Yepes
cepenuHy Tpex ctopoH AABC, roe LA = 45°, /B = 75°.
HauTu miomans TpeyroJpHuKA.

ca OJJHOT'O M3 OCTPHIX YIJIOB paBHA

148(A). Pemiuth B iesIbIX YHUCJIaX yYpPaBHEHUE
+y*+ 2 =2x+y).

149(A). CpaBHUTE sin 9 u sin 10.

150(A). Pentuts HEPaBEHCTBO
V6x—x2—5 — JT—2x > 8x—x*-12.

151. PaspesaTrs npous- B
BOIBLHEBIN AABC B'Ba IpHeMa
Ha 3 TaKkue 4YacTH, 4YToObI U3
HIX MOXHO OBbIJIO COCTAaBUTH
NPAMOYTIOJbHUK.
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152(A). Pemuuts ypaBuenue 37 tg 3x = 11 tg x.

153. ITpescTaBUTL MHOTOYJIEH x4 x0+ B4+, +
+ x2 4+ 1 B BUAE IPOM3BEACHHS ABYX MHOFOUJIEHOB He
HUKe IIepBoii.

154. HaiitTu HanMeHbUIee HaATypalbHOE YHCJIO,
KOTOpOE Nocjie YMHOXKEeHUA Ha 2 cTaHEeT KBaJgpaToM,
a IocJjie YMHOMKEeHHUS Ha 3 — Ky60M HaTypaJabHOTO
YCIA. |

155. lokasaTs, 4TO eciu @ u b — KaTeTsl, ¢ — I'u-
1
IIOTEeHy3a, TO r = —2-(a + b — ¢), rae r — paguyc BIIH-

CAaHHOM OKPYKHOCTH.

156(A). PemuTs ypaBHEHUE
Vxi+x-16 + Jx-x2+16 =x2 - Tx + 17.

157(A). Haiitu cymmy KoappHUIIEeHTOB MHOTO-
YJIeHa, MOJYy4aloI[erocs Iocjie pacKphITHA CKO6OR 151

IIPUBEeHUS nonoﬁnmx 4JIEHOB B BBIPAYKEHUH |
(2t xt = 1)%909 - (k2 — x + 1)2010,

158(A). Ecinu caoxuTh ABa ABY3HAYHBIX 4YHCJA,
pas3zesauThb OoJibIllee HA MeHbIIlee, BHIYECTh M3 0O0JIb-
IIero MeHblllee, a 3aTeM IOJIVUEeHHBIe YHCJa CJO-
XKUTh, To nonyuurca 111. Haiitu atu uucia.

159(A). Me:xxay AByMsA paBHBIMH JABY3HaUYHBIMH
YUCJIaMU BCTABMJIM BABOe GOJIbIIEe YUCIO0, ¥ IONY-
YyeHHOEe 4MCJI0 0Ka3ajaoch TOYHBEIM KBaapaToMm. Haii-
TH BCe TaKHe YHUCJIA.

160. HaiiTu BCce ueThIpex3Ha4yHbIe YHUCIa, KOTO-
pble, 6ynyun npunucansl K gucry 400 copasa, RamyT
CeMM3HAaYHOE UMCJIO, ABJSIOIIeecs KBaJpaToM HaTy-
paJBLHOTO YiCa.
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161(A). B nmapannenorpamme ABCD ny4, npose-
AHITBIM U3 BepHInHBI A, geaut ctoporHy BC B oTHO-
menvu 3 : 5 (BC > AB). B xakoM OTHOIIIEHUH JyY
NN AT quaroHans BD?

162(A). Boruucaute tg 3o, ecan sin o = 8 cos a.

163(A). Pemtuts ypaBHeHI/Ie

[3x—2 ? N (3x+2 29 -4
dx+3 4x-3)  16x:-9

164(A). Haiitu sin® o — cos* a, ecau tg E = 2.

165(A). Peumnts ypaBsHeHuEe

x2—8xvJx+1 +26x —40Jx+1 +41 =0

166(A). Pemuts cucreMy ypaBHeHHi
x*—6x(y+1)-27(y+1)* =0,
(x—9y—-9)° + (x + 3y + 3)* = 36.

167(A). Permiuts HepaBeHCTBO ¥2~-x + Jx—-1 > 1.

168(A). PeinuTs B HaTypaJbHBIX YHCIaX yYpaBHe-
nue x3 — 27y3 = 37.

169(A). HaiiTu cymMmMy KBaJpaToB KopHeH MHOTO-

wena M(x) = 4p3(x) + 3p(x) - q(x) — ¢*(x), ecam
x? x 27 x? 4 17

(x)= — + — — , g(X) = —— + + .
M= Ty T T Ty

170(A). HaiiTz Bce Tpex3HauyHbIe UUCJIA, KOTODBIE
v i3 pa3a 6oJsIbIIe CYMMBbI BCEBO3MOYKHBIX ABY3HAUHBIX
"11CEJI, COCTABJIEHHBIX M3 HUX 0e3 1epecTaHOBOK.

x°-4

x-2

logg

171(A). ITocTpouts rpadpuk GyHKIUMN iy = 3

172(A). B paBHOOeApeHHOM Tpameluu JJIMHEL
0H0ICOBBIX CTOPOH paBHBI o 13 ¢cMm, Ooabilee OCHOBA-
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Hue — 20 cmM, a momaas — 180 cm?. Haitu anuey
MEHBbIIIero OCHOBaHUA.

173(A). ITocTpouTs rpaduK GYHKINH
y=+l-sin®x - J1+tg’x ~Jx?-4x+4.

174(A). Pemmuth HepaBeHCTBO

sin?2013° + cos2213° > 2 sin—g—

1 75(A) Hoc'rpou'rb rpaduk QyHKIUMU
y 3!og9(x -—2x+l)

176(A). Peiuths ypaBHEHHE

|3“x—|(4 - x)+ (1 - )1 +|x)) = 3

177(A). Haittu o kpaiineir mepe 2010 pemenunii
ypaBHeHHA Y2 = x? + x* B 1{eJIbIX YHCJIaX.

178(A). Pemurs ypasrenue 2 log, (x| — x) = -1.
179(A). PemuTh HepaBeHCTBO |

\/9x -6x+x° > \/4+2\/_ - V3.

180. [JokasaTh ToxjaecTBo tg o +tg P +tgy =
=tgatg Btgy, rae o+ p+y=180°

181(A). Pemiuts HEpaBEHCTBO

arcsinvx? -2 < arctg—l—— .
J3
182(A). HaitTu BCce 3HayeHUsI apaMeTpa a, Ipu

| x*+3y° =1,
Ka’KI0M M3 KOTOPHIX CHCTEeMa YPaBHeHHIt
x-y=a
HMeeT eqUHCTBeHHOE PellIeHe.

183. [loka3aTh TOXKIECTBO
sin? o + sin? B + 2 sin a sin B cos (o0 + B) = sin® (o + B).
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184(A). ITocTpouTs rpad®uK PyBKIUA

y = (cos x)°V1—sin’x .

185(A). Penmuts ypaBHeHUEe

3’x+56 _{_43fx+19 _3
X x

186(A). PemiuTs ypaBHEeHUE
N —x-1 + Vl-x-x® =x*+x+ 2.

187(A). Pewnts ypaBHEHHe
sin (nV4-3x-x% ) = (|| + x)°.

188(A). HaiiTin HanMeHBIIIYIO Tapy Yucea x, y € N,
TaKUX, YTO BHIIIOJHSAETCS PaBeHCTBO x2 + y? + xy =

—_—2

= aaa .

189. lokasaTp, uUTO JII000 YeThIpeXTrpaHHBIN
yT'oJI MOXKHO Ilepecedb IIJIOCKOCTHIO TaK, YTO B cede-
HUH IOJIYUYUTCS ITapajjiejiorpaMm.

190(A). IIpu Kakux 3HaAYEeHUAX a BbIpaKeHUE
3 +cos x (6 cos x + a sin x) 6yger paBHo 1 X0Tsa OBl
IIPHY ONHOM 3HAUYEHUM X7

191(A). HaiiTu BCce Tpex3Ha4YHbBIE UNCJIa, KOTODEIE
IpHu AejieHuu Ha 11 naroT moJHBIA KBaJapar.

192(A). doxasatk, uTo 117*2 + 122" *1 nenurcs Ha
133 (n — BaTypaJsHOE YUCJIO). |

193. Pemuts cucTeMy ypaBHEeHUH
(1+y)* =100,

4 _1)\2x
(vt -2y +1yt =W
\ (y+1)
194. [ToxasaTh HepaBeHCTBO
3(1+a%+a*)=>(1 + a + a?)c.
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- 195(A). Pemmuts ypaBHeHue |
Y3x? +6x+11 + Y2x% +4x+2 = J3-x2-2x .

196(A). Pemuts cucreMy ypaBHEeHU

4x2—y2 =1g£,

Yy
LJ;+J;+Jx+y=4.

197(A). HaiiTu uucno, Ipu AesJIeHHU Ha KOTOopoe
yucna 200513, 200631 1 200749 naBanm ObI OOUH U
TOT JKe OCTAaTOK.

198(A). PeminTh ypaBHEHME
(x + 2)9* + (x — 1)3*" = 27,

199. Illap paanyca 32 PABHOBEJHUK NPAMOMY KO-

HYCY, O0KOBas IIOBEPXHOCTH KOTOPOr'o B 3 pasa 60Jb-
IIIe IJIonagu ocHoBaHuA. HaliTy BBICOTY KOHyCaA.

200(A). HariTu yeTnIpex3HadyHOe YHCJIO, YV KOTO-
poro cymMma /IByX IepPBbIX U JBYX IOCIeAHUX ITUPD
paBHa 13, a cymMMa KBaJpaToB JBYX HOCIEIHUX HUdpp
paBHa ABY3HAUYHOMY YHCJIy, 00pa3oBaHHOMY II€PBEI-
MH AByMA IudpaMu KCKOMOTO YUCAa.

201(A). Pemuts ypaBHEeHUE
logZx + (x — 2)log, x = 8 — 2x.

202(A). Pemnuts .yp‘&lBHeHI/Ie
53x . 44+x . 316+x — 5408—x.

203(A). CtoponsI TpeyronbHuKka a = 13 cm, b =
= 14 cm, ¢ = 15 cm. [IBe u3 Hux (a u b) cay:kaT Ka-
caTeJbHBIMH K KPYTY, IIeHTP KOTOPOIO JIeXKUT Ha
TpeThbeil cTopoHe. OnpefieIUTh Pafuyc Kpyra.

S
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204(A). HaHTH Bce 3HAYEHU4 a, npn KOTOPBIX He-

» x* +a?
PHUBEHCTBO ——— 2> 1 BBINOJHSAETCA AJSA BCeX
a{x+7)

x ¢ (=25 2).
205(A). Ilepuoguueckasa HedeTHasas QYHKIHUA
olipefesyeHa JIJS BCeX AeHCTBUTEIbHBIX unces. Ee

nepuox pases b u f(1) = 3, f(2) = —4. HaiiTu 3naue-
nue f(9) + f(=7) + f(6).

206(A). Pemuuth cucreMy ypaBHEeHU
{\Ecosx =1+cosy,
J2sinx =sin y.
207(A). PemiuThs ypaBHEHUE

16x = 9(Jx + 13)(2 — vJ4— )2

208(A). Pemiute ypaBHEeHHUE

209(A). JoxazaTh TOKIECTBO
3+4cos2a+cosda
3-4cos2a +cos4a

210(A). PemuTe HepaBeHCTBO

3% < tg (arccos ﬁ]

211(A). Pemnuts ypaBHEHUE ,3/ + 3

212(A). IIpu xakoM 3HAYEHHUH IIapaMeTpa a cy-
CCTBYET eJUHCTBeHHAaA TPolKa uuces (x, y, 2), yao-
HJICTBOPAIONIAA paBeHCTBaM 2(x +y + 2)=4x*+y*n
v 2y + 3z =a?

= ctg? a.
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213(A). Haﬁ'rn CYMMY BCeX 3HaYeHU! I1apaMeTrpa
a u3 uHTepBasia (3; 5), IpKu KaKAOM U3 KOTOPHIX Cy-
LecTBYeT XoTa Ob1 ofuo x € [4; 5], yaosiaersopsio-

. T
Iee ypaBHeHuIo log, (4 — [sin ax|) = cos nx—z) .

214(A). B xBaagpate KCNM Ha cepefuHax CTOPOH
KM u MN otmeueHnsl TOUK A 1 B, KoTOpkIe coenu-
HeHbI ¢ Bepmiuaon C. Hattu LACB.

215(A). Pemuth ypaBHeHHEe
log, ., (x*—=Tx +5)-log _,(x+3)=3

216. [loxazaTsp, 4TO ILIOIIa/lb IPSAMOYTOJILHOTO Tpe-
YTOJILHUKA MOXKHO HaiiTu mo popmyne S =(2R+r)-r,
rne R 1 r — COOTBETCTBEHHO PAAUYChl OIMCAHHON U
BIUCAHHOU orcpymHoc'reH

217(A). Peututh ypaBueHue 64~ — 27+ = 3(48" — 36%).

218(A). Pemnrs ypaBHeHue 1 + 1 = 35

‘/xz -1 12x .
219(A). PemiuTsr HEPaBEHCTBO
7 -11x-13 + 72> -13x-10 <|2x - 3|.

220. Haitti udpel X, Y, 2, €CIH |/ Xy2 = x + y? + 25,
221(A). PeiunTh ypaBHEHUE

(x—DVx + Ji-x =2Jx*-2x+2.
| 1

'222(A). PemuTh ypaBHeHHe X — x% — 2x3 = 3"

223(A). PemuTs cucTeMy ypaBHEHUM
{13(y—x) =Tx* +86,

,\[_l;+\/y-—2x =\/§.,
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224(A). PeIlIHTb cnc'reMy ypaBHEHUHA
x®+y° =28,
{x +y*® =10. |
225(A). Haittu BCe a, IpY KOTOPHIX HEPABEHCTBO
X -2a—-4
v -a+d |
226(A). Pemuts ypaBHeHUue
Jax? +4x+3 - arctg (2x + 1) +
+\/x2»—4x+6 -arctg (2 — x) =0.

227. IlpaBuapbHaa 4yeThbIPEXyroJbHasdA NHUPaMHuIA
!0 CTOPOHOM OCHOBaHUS, PABHON a, ABYIPAHHLIM
y1'JIOM IIPY OCHOBaHHUM, PaBHBIM 20, lIepecedeHa I1JIo-
CKOCTBIO, AEJAINe MOoIoJaM ABYTPAHHBIN yroj npu
octioBauu. Halitu nionans ceueHUA.

< (0 BEIIOJIHAETCA JJI1d BCeX X € [2; 3].

228(A). Haiitu dyaxnuu f(x) u g(x), yioBIeTBoO-
PHIOIIHe CHCTeMe YpaBHeHU
f(3x—2)+Tg(x—5)=1,

f(x+2)—g(§—-4) = 3x.

229(A). Pemuts ypaBHeHUe

log, (16 + 6x — x?) = tg? T + ctg? %

230(A). B mpamoyronsEoM AABC (£C = 90°) pas-
HocTb Mexay aauHavmu Meauansl CK u Beicotel CM
pasHa 7 cm. Haiitu orHomenue R/r, ecau SAABC =

144 cm?.
Jox* -1 +1] 35

J9x% -1 36

231(A). Pemuts ypaBHeHe x{
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232(A). IlocTpouThs ceueHue napasjeaenuinena
ABCDA,C,B,D, nnocxkoctero MNK, rge Touku M, N
n K nexxar coorsercTBeHHO Ha pebpax CC,, AD u BB,.

233(A). fABasiercsa am 4uCIO \3/\/3+2 - 3YJ5-2
palOHAJLHBIM HJIM UPPAIlMOHATbHBIM ?

234(A). PemuTh ypaBHeHHE
50505* + 121212* = 131313~.

235(A). YIpocTHUTDH BhIpakKeHue

Y34+¥13-4169) - ¥13.

236. Pemn'rb B HaTypaanHx YUCJIaxX ypaBHeHUEe
—_—2
XxXyy = xx + yy .

237(A). CxkonbKO fuaroHajie! MOKHO IIPOBECTH B
IIPaBUJIBHOM JEeCATHYTOJIbHUKE?
. | X=XYtY 2’
238(A). PemmuTe cucTeMy ypaBHEHUH ,
4y =x" +2x.
239(A). [foxasaTs, YTO YpaBHEHHUE Sin X = ax He
moxxeT umeth 2010 xKopmeit.

240(A). loxasaTs, 4TO YUCa BUAA
(10" + 101 + ... + 10 + 1)(10**! + 35) + 36
ecTh TOYHBIN KBajpar.

241(A). Tpebyerca mHa 100 pybaent xynuts 40 mou-
TOBBIX MapoK — pPyOJeBLIX, YeTHIPeXpPYyOJeBLIX M
aBeHaanaTupyOseBbIXx. CKOJIBKO OKAXKeTCsI MapoK
KaXJoro JOCTOUHCTBA?

242(A). loxas3aTb, 4TO ecad sin x + cos x = 1, To
sin® x + cos® x = 1. ’
243. HaiiTu Ha¥MMeHbIIee HATYPaJbHOE YHUCIIO,

KOTOpOe MpH JieJeHNH Ha 3 AaeT OCTaToOK 2, Ha § —
OCTATOK 3, HAKOHEI[, HAa 7 — OCTaToOK 2.
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244(A). Pacnono:xuTh MHorowieH x2 + x2 + x + 2013
1o crereHam x + 7.

245(A). PemuTs ypaBHeHUE
(V2++/3 ) + (V2-+/3 ) = 4.

246(A). Pemiuts ypasHeHue 2x7 + x28 = 3x21.

247(A). IIpegcraButh mHoroduex 1 + x2 + x* +
I x% 4+ x% + x'° B BUIe nmpousBefeHUs YeThIpEX MHO-
I'0O'JIEHOB HE HUKEe IIePBOI.

248(A). 3BecTHO, UTO UMCJIa X ¥ | YAOBJIETBOPA-

+ 9y + 18xy

> = = 6. Havitu Han-
2y 2x x“+9y

10T YCJIOBHIO |

MCHBIIIee 3Ha4YeHNe BeipasKkeHus (x — 7)2 + 3xy. -

249(A). Y1ibl TpeyroapHUKa OTHOCATCA Kak 1 : 5 : 6.
JlinHa HauMeHbIel cTOpoHbI paBHa 2. Haitu pagu-
y¢ BOIACAHHOUW OKPYXHOCTH.

1
250(A). Pemuts HepaBeHCTBO x'¢* - lg x < 1.

251(A). IokasaTh, YTO Ipu Ji0OOM HEOTPHUILA-
TeJIBHOM 1 uucio 29" + 197 + 15— 27 - (1 + 23" + 37)
ACJTUTCS Ha 13.

252(A). [lokasaTsb, 4TO ecima +b+c= 0, To
(a* + b% + c?)? = 2(a* + b* + ¢*).

x(4x* +3) _ .
(2x +1)° '
254(A). Peututs cucreMy ypaBHeHUH
{(x+ y)* =9(x-y)’,
xy=2.

253(A). Pemmuts ypaBHeHHE

255(A). Pemiuts ypaBHEHUE
(Bx +1)2=8Vx (8x — 2x) + 1.
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x +y =y24

X+

Y= = x8,
257. [lokasaTb, uTo ecnu p u 2p + 1 — uncna mpo-
cTbie U p 2 5, To 4p + 1 — wnca0 cocTaBHOeE.

256(A). Peinnrhs cucteMy ypaBHEeHUU {

258(A). IlokasaTh, 4TO HY IPK KAKOM I[eJIOM aHa-
x*-3x+4 x*+5x-9 x°+3x+15

YeHUHU X Tpodu ; —
49 169 121

He MOTYT OBITh PABHBI II€JIBIM YKCJIAM.

* 259. PasnoxuTh Ha MHOKHTENH (X + y)7 -x"-y.

260. YiapocTuTs BeIpaKeHue

30 ,3/-- +3= iﬁ + 53144 .

261(A). OCBo6o,anTLca OT I/IppaIlPIOHaJII:HOCTH B

3HaMeHaTeJie Apobu
\/5 +2°

262. B ypasHenunu x + \/_y_ + ¥z = 0 ocBoBo-
AUTHCA OT pajuKana.

.
| n+l1
263. I[orcasa'rb,q'rol-2-3-...-ns( 5 J .
264. Jloxa3aTp, YTO €CJU n — IleJioe YUCJIO, TO
n® — n gequrcsd Ha D.

265. YeTnIpex3HauHoOe UHCJO JeJuTcsa Ha 7 u 19.
ITociie yMHOKEHHS ero Ha 29 u geneHud Ha 41 noay-
ynJics ocraTok 39. Haitru sTo umco.

266(A). Yemy paBeH n-ii 4jeH psaga
- =-13+17-13+17-13+ 17— ... 7

267. oxasaTs, 4TO ecsu 4JiaA yriuos A, B, C Heko-
TOPOr'0 TPEYroJbHUKA BBINOJHAETCA COOTHOUIEHHE
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tr(A—B)+tg (B—-C)+tg (C —A) =0, To TpeyroJsb-
IIUK PaBHOOEAPEeHHbIH. | » .

268(A). Pemiuths ypaBHEeHUE
x2(x+1)2-3x(x2-1)=4(x — 1)2

269(A). loxa3aThb, YTO €CIIH |
(x\/—+ x—l)(y\lgﬂ-\[——)—l
0 \/;:_Tl- + Jy’* -1 =0.
270. [ToxasaTp, uro tg 15° - tg 25°- tg 36°- tg 85° = 1.

271. CKOJBKO CyIIecTBYeT NATHU3HAYHEIX YHCeI,
OKaHYHABaroUimxcsa nudpoi 6, KoToprle JeaTcs Ha 3.

272. Pemnuts ypaBHeHrIe 8- Bx+1)=6

273. J[lokazaTh, 4YTO e€cJH HaTypaJbHbIEe YHCJIA d,
b, ¢ yIOBJIETBOPSAIOT COOTHOIIIeHNIO a? + b? = ¢2, To
110 KpaliHel Mepe OJHO U3 uucesa a u b fenurca Ha 3.
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11 xnacc

~ 1(A). Hokasars, uto ecan a + b + ¢ = 0, To
10(a” + b + c") = T(a® + b® + c?) (a® + b° + cP).
2(A). Penmuts ypaBHEeHHNE
1 + ! +

(x+2009)(x +2010) (x+2010)(x+2011)

+ ! + 1 =
(x+2011)(x+2012) (x+2012)(x+2013)
_ 1
999999

3(A). Pemuuth ypaBHEeHUE
(x+4)(x-2) 3x+4
x+2 x*—14
4(A). JloxasaThb, 4TO BLIpaKeHUe
(= 2y + xy? + y°)° + (x° + 2y — xy® + PO
neauTcs 6e3 ocraTka Ha 2(x3 + y3).

= 4.

5(A). He noasaysice Tabaunnmamu jorapudmoB, A0-

1 1
Ka3aTh HepaBeHCTBO + > 3.

log,n log.,m
(3" +8Y+8° =09,

6. Pemuts cucreMy ypaBHeHui {9 +9Y +9° =27,

Lxz +2Y+y* =3.
7. Paznoxuts mHorouser (x + y)’ — x” — y” Ha
MHOXHUTEIN.

8(A). ITo nByM cTOpoHaM TpeyroJibHUKa a 1 b Haui-
TU pajyuyc OIIMCAHHOM OKPYKHOCTHU, €CJIX U3BECTHO,
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YTO YTOJI, JIeXKAIlUil IPOTUB TpeThe! CTOPOHKI, B 2 pa3a
OoJbIlle yrJia, JiesKalllero IpoOTUB CTOPOHEI b.
9(A). HokasaTe, utroecauna + b +c =12, To
V2a+1 + V2b+1 + +2c+1 <09.

7
10. Cokpatuth Jpobb

(x+y)' -x"-y
(x+y)°-x"-y®

11. Hokasate, yro upu n € Z u n > 0 BeIpakeHue
7+2 4 82+l gpaTHO 57.

12. JoxasaTh, 4TO AJSA JIIOOOro 1eJ0oro 4ucja n
YHCJIO (\/§ — 1)® MOXXKHO NmpeAcTaBUThL B BHjie pa3Ho-

cTH Vm — \/— rae m — 1eJjoe.

13(A). YupocTurh BeipakeHue

\/JB—\/3—\f29~12J3.

14. Haiitu Bce npocrsie yucaa p, Takue, uto p + 10
1 p + 14 TakKe SABAAIOTCS HPOCTHIMH.

15(A). YopocTuTh BeIpaskeHHe 42+ J5 .

16(A). Peuiuts ypaBHeHmE
(Vi+x —1)(V1-x +1)= %x.

17(A). Hdoxkazarts, uyTo BhIpaskenue (x? — xy + y?)" +
+ (x2 + xy + y?)? menuTca 6es ocraTka Ha 2x2 + 2y2.

18(A). Pemnuth cucreMy ypaBHEHUU
x® -y® =26,
{x“ —y* =20(x +y).
19(A). Pemuts cucreMy ypaBHeHHUI

x“—-y°=95 |
xy(x® +y*)="178.
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20(A). Ilycte f(cos x) = cos 13x. ',Ilorcaaéfrb, YTO
f(sin x) = sin 13x.

21(A). Peuuts cucremMy ypaBHeHUH
{x\/y —1+yJx® - 3\/x +y° -2,

x*+y*=9.

22(A). PermmuTh CHUCTEMY YPaBHEHUM

(2 +y® 121
Jx3+y3 13’
|lx+y=2.

23(A). UzBecTHO, UTO OTPE3KM € AJUHAMU a, b, ¢
00pa3yioT TpeyroJabHUuK. JJ0Ka3aTsb, 9YTO OTPE3KH C M-

namu Ya , b , e TaKKe 00pa3yioT TPEeyTroJIbHUK.

24(A). Pemmurs HepaBeHCTBO 3x” — x* + x > 3.

2
25. Jloxazatp,uro1-2:3-...-n< (n;l) .

2
26(A). Pemunurs ypaBHEHUE 2 sin % =% +1

X
27(A). PeninTh HepaBeHCTBO

[ X . A3
arcos| log,— | <aresin—.
;) <aresin;
28(A). Peuurs ypaBHeHue {/Z + 2x%2 —6x = 9,
rae x > 0.

29(A). Yro 6oanime: (1,001)1° pm 27

30(A). Pouta umeer dopmy Kpyra paguyca 258 M.
Paccrosgsnue Me)xxay IBYMS AepPeBbsIMU B Hell He MeHee
12 m. [ToxasaTs, 4To B porie MeHee 2013 nepeBbes.

31. Pemiuts ypaBHEeHHE {/_ = Vx" .
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32(A). enurcsa qu uucio 10"+ 6"-3"—-1,ne N,
Ha 63?7 -

33(A). Pemuts cucreMy ypaBHEHUIH
(4x® -3x)* + (4y® -3y)* =1,
x+y®=1.

xx+y _ y12 — 0,

34. Pemuth cucreMy YpaBHEHHHA {
: . yx+y — x3.
35(A). Pemmuts ypaBuenue sin x + sin’x — sin 7x = 3.

36(A). PemnuTh ypaBHeHUe
(x3+ 2x+ 10 + 2(x® + 2x + 10) + 10 = x.

37. IloxaszaTs, UTO ecau a, b, ¢, d cocTaBIAIOT
reoMeTPUYECKYIO IIPOrPecCHio, TO CIpaBedJIMBO pa-
BeHCTBO (a? + b2 + ¢?) (b% + ¢2 + d?) = (ab + be + cd)?.

38(A). Pemruts ypaBHeHwe xt + 26x2 — x + 182 =0,

39(A). Pemuths ypaBHeHUeE
6tg3x—5H= f{/%(tgx+5) .

40(A). Pemuuts ypaBHEeHUE
(+x+1)(x2+x+x0+ ... +1)=
=(x"+x%+ ...+ 1)2%

41(A). IlocrpouTs rpaduk GyHKIIUHN
|x3 | +8

>-2x+4

y = (log,g,, x213)° -

42(A). PemiuTh HepaBeHCTBO Hx2 + —2— <335.
‘ X

43(A). Peumnts cucreMmy ypaBHEeHUH
{xy+yz+xz=27,~

rae x20,y>0, 2>0.
xyz=x+y+z;

3. 3ak. 463
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44(A). Pemiuts ypaBHEHUE

\/x.—2+2\/x-—3 =ginx + vx-3.

45(A). Peruts HepaBeHC'fBo 32-x < tg(arccos g} :

46(A). Joxasars, 4TO eciu sin x + cos x = a,
TO 8in® x + cos®x = %(5 - a°).
47(A). PemuTh HepaBeHCTBO ﬁ < V9-x%.
x
48(A). Pemniuts HepaBeHCTBO
2% < arcos (cos 2 J2 ).

49(A). Peuiutrsr ypaBHeHUE
(sin(x—-y)+1)(2cos(2x—-y)+ 1)=6.

50(A). Haiitu dyaxmuio f(x), yIOBJIETBOPSIOUYIO
ypasaeHHn1o 5f(x) = 3f (}-) + -—1-- , e x > 0.

x) Wx

51(A). PemnuTe HepaBeHCTBO
larctg (log, x)| < arccos—-2§- .

52(A). HailiT; Bce 3HAUEHUS A, IPU KOTOPBLIX KOP-
HHU X,, X,, X; MHOrouwieHa x3 — 9x* + 3ax + a ynosie-
TBOPSAIOT paBeHCTBY (x, — 2)3 + (x, — 2)3 + (x, — 2)* = 0.

53(A). Ifokasatsb, 9To ecau 7 sin B = sin (2a + B),
To 3 tg (0 + B) =4 tg a.

54(A). PeniuTs ypaBHEHHE

| s -
cos (Va2 —dx—5)= ——F _ 4.
x“+x+1
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55(A). PemuTh ypaBHEeHHE

1" x* —4x+4
(“) +(Jx-6,5)*+13,5 = + x.

3

1 a1 2013
2013 2010

57(A). Pemuts ypaBHeHHE

56(A). CpaBHHUTSH

: 4 .
(sin? x)’ = — (arcsin x + arcos x).
T

58(A). PettuTs ypaBHeHUe
x2\4—-x =|x* — 4] +4V2.

59(A). B xonyc BnHcaH map. Paguyc oKpyKHO-
CTH, KOTOPOM KacalwTCsa KOHYC U I11ap, paseH r. Ha-
TH 00beM KOHYCAa, €CJIM YIroJl MeKJy ero BhICOTOM H
obpasyroiier paBeH .

60(A). Pemuts HepaBeHCTBo
1 1
(4x% — x + J7) 085(*+1) >
x—a
61(A). Pemuts ypaBueHue V1 -—x> = 3x — 4x°.

62(A). B nmrecTusnaynom unciie nepsas nudpa 2.
Eciu ee IIepeHeCTH B KOHell, He U3MeHsA IIOPAAKA
OCTANBHBIX (P, TO IIOJYyUeHHOe UKCcJI0 OyaeT BTpoe
foasnie ucxoauoro. Haiitu ucxoauoe uncio.

0.

63(A). Pemiuth HepaBeHcTBO (a — 6) PACID R 3

64(A). Pemnuts ypasHeHue x2 + 18 _ 933 .
x

65(A). Pemuth HepaBeHCTBO |x2 — 1| + |x2 — 9| < 8.

66. IIpu xakoM 3HaueHNM a rpaduK QPYHKIUH [ = a*
KacaeTcsd rpaduka pysknum y = log, x?
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4»4(A). Pemuts ypaBHeHUE

\/x~——2+'2\/x—3 =sinx + vx—-38.

45(A). Peruts HepaBeHc"fBo 32-x < tg(arccos —2—3} :

46(A). [loxasaTb, 4TO eCJH sin x + cos x = a,

: a
To sin®x + cos®x = -;1—(5 - a®).

47(A). Permmuth HepaBeHCTBO ﬁ- < V9-x° .
x

48(A). Perunths HepaBeHCTBO
273 < arcos (cos 2 J2 ).

- 49(A). Peminth ypaBHEeHUE
(sin(x—y)+ 1) (2cos (2x —y) + 1) = 6.

50(A). Haittu pyHKIMIIO f(X), YAOBIETBOPSIOI[YIO
ypaBHeHUIo 9f(x) = 3f [}—] + 1 , rae x > 0.
x

Jx

51(A). PemiuTh HepaBeHCTBO

larctg (log, x)| < arccosiz—?i :

52(A). HaiitTu Bce 3HaUeHUA a, IIPA KOTOPHIX KOP-
HU X, X,, X; MHOrowIieHa x> — 9x2 + 3ax + a ygonie-
TBOPSIOT paBeHCTBY (x, — 2)® + (x, — 2)° + (x, — 2)*= 0.

53(A). okxasaTs, 4o ecau 7 sin B = sin (2a + ),
o3 tg (a + B)=4 tg a.

54(A). PemuTts ypaBHeHUE

_ 3
cos (nVx®—4x-5) = zllx + x.
x“+x+1
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55(A). PentuTs ypaBHEeHUE

1)"° x?-4x+4
(—) + (Jx-6,5)2+ 13,5 = + x.

3/

1 a1 2013
2013 2010

57(A). PeminTs ypaBHeHHe

56(A). CpaBHUTL

: 4 .
(sin® x)’ = —(arcsin x + arcos x).
T .

58(A). Pemunuts ypaBHeHue
x?\4—x? = |xff - 4x| + 4/2.

59(A). B KoHyC BunucaH miap. Paguyc oKpy»XHO-
CTH, KOTOPOI KacaloTCAd KOHYC U IIap, paBeH r. Haii-
TH 00'beM KOHYCa, eCJH YyIroJl MeXJy ero BLICOTOM M
obpasyronier paBeH .

60(A). Pemmuts HepaBeHc'rBo
1 1
(4x?— x + 7) 080s (¥ +1) >
x—a
61(A). Pemuts ypaBuenue v1—x® = 3x — 4x3.

62(A). B miecTusHauHOM UHCJIe NepBasd nudpa 2.
Eciu ee nmepeHecTH B KOHeEIl, He M3MeHsSA IIOpALKa
OCTaNbHBIX IUQP, TO IOJYyUEeHHOE UHCJI0 OyZeT BTpoe
ooabuie ncxoauoro. Hatm ucxomHoe uuco.

0.

63(A). Pemmurs HepaBeHcTBO (a — 6) 2t < g -3,

64(A). Peuute ypaBuenue x? + 18 _ 0%/3.
x

65(A). PermuTh HepaBeHcTso |x2 — 1] + |x2 — 9] < 8.

66. IIpu kaxom 3HaYeHNH a rpaduK QyHKIUT y = a”
kacaeTcs rpadura Qysxknuu y = log, x?
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67(A)v.» Peliuth ypaBHeHHE

5+4cosx;y +cos(x —y) =

= 44x—x° coszf;—y = 0.
68(A). Beruuciaurs
log, 2 - log, 3 -log, 4 log, 5 log, 6-log, 7.
69(A). CpaBHI/ITB YyuCcaa
a=ctg?(lg (2 + @))Hb*ctg (g (2 - \/g)).
70(A). Pemrure cucreMy ypaBHeHUHA
x’y® —4x+4y* =0,
x*—4x+5+y° =0.
71(A). Pemunts ypaBHeHHé 5% - 8" = 500.

72(A). Pemiuts ypaBHEeHUE

log, (3 + 2x — x?) = tg? -’-‘iﬁ + ctg? 1‘;13‘-.

73 (A). Pemuute ypaBHeHUE
4 (1 - 2x?)(8x*—8x2+1)=-1, eciu x € [0; 1).

74. Haittu 3HadyeHue sin 18° u cos 18°, He moanbay-
fACh TadJINIIaAMHU.

75(A). Pemuts cucremy ypaBHeHI/Iﬁ
y22? +4x°2° +9x%y® = 25x%y° 22,
Jx° +4y" +252" =16,

13\/—x—- y+2+/3z=24.
V5
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- 76(A). Pemmuth cucTeMy YPaBHEHUM

x=3+——2 s
J1+y?
., 1 |
-1,
Y 2
z=12x-2x° -17.

77(A). Halitu MHOXXeCTBO 3HaUeHUN GYHKIIUN

y= 10 arcos (0,5(cos x — sin x)).
T

78(A). Peminth cucTeMy ypaBHeHUIT

Tx— 11y = \3/x+y = Jx+9y .

79(A). Pemnmuth HepaBeHcTBO 3x” — x* + x > 3.
80(A). B npaBnanoﬁ nupamujge MABCD MO —

BpIcOTa MUpaMuabl. O6beM NUpaMuILl paBeH

Halitym HamMeHbHIYIO NIJIOHaAh OOKOBOI IIOBEPXHO-
CTH NHUPAMHUILI.

] 6
| . x’+y =65,
81(A). Peuintes cucteMy ypaBHEHH 4 _y
x+yt =17.
o (xy =y,
82(A). Peuiuts crucTeMy ypaBHEHU 4 s
X" =y,

83(A). BEIYHCIUTE HHTErpal I(sin“ x—cos® x)dx.
a
84(A). Pewniuts cucreMy ypaBHEHUI

(JVx+ y+\/5=4,

{x+y+2=6,

sz +y*+2°=18.
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85(A). Peururs ypaBHEeHHE

1 1
51 _4.%"6)=10 + + 7
°g2(x 4+x-—4] gf[s(x—m 3(x—2)]

~ 86(A). HaiiTu nesoe uncio, KoTopoe obpauiaercs
B KBajpaT Kak npHu yBeauuyenuu ero Ha 307, Tak m
II0CJIe YMeHbINeHusa Ha 192.

87(A). HaiiTu Bce 1esble MOJIOKUTEIbHBIE YNCIA,
MIpou3BeJieHue (PP KOTOPHIX paBHO x? — 10x — 22.

88(A). PemiuTh ypaBHeHue
logZx + (x — 2) log, x =8 — 2x.

x-2|x|>1,
|x—ﬂ<5.

90. Pemnuts HepaBeHcTBO log, (x — a) > log, (x + a).

a

89(A). Pemute cucteMy HepaBeHCTB {

91 (A). PemmiuTs ypaBHeHUE
logs (9x% + 1) — log, x = 3x(2 — 3x).

92(A). Beruucauts log, 18, ecau log, 12 = a.

93. ,U,orcaaa'rb YTO YHCJIO BHAA
(10 + 10" + ... + 10 + 1)(10**! + 35) + 36
eCTh TOUHBIN RBap;paT |

94(A). lokasars, uToecaun a + b +c =0, To
18(a’® + b® + ¢®) = 25(ad® + b® + ¢3)? (a* + b* + c?).

95(A). Pemurys ypaBHeHHe x 2 — 5

96. Pemuuts ypaBHeHHe
tg (arcsin x) = sin (arccos x).

97(A). Haittu xorsa OBI OTHY TPOUKY n;emﬂx gy -
cell, VAOBJIETBOPAIOIIUX YPABHEHUIO X2 + y = 213,
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98(A). CKOJIBKO CYIIIEeCTBYET YeThIPEX3HAUHEIX
yuceJ — KBaJApPaToB, ¥ KOTOPBIX ONMHAKOBLI J[Be
IIepBbIe U ABe IIocaegHne Nupph1?

99(A). PerunTe HepaBeHCTBO
cos (arcsin +2x+1) < arccos (cos 5).

100(A). B AABC cTopoHEI @, b, ¢ (a < b < ¢) 06-
PpasynT apudMeTHUeCKYI0 Tporpeccun. YI3BecTHO,
yro R+ r = 130, R u r — COOTBETCTBEHHO PaJgNyChl
ONIMCAHHOMN M BIHCaHHOU OKpymxHOCcTeM. HaliTm
Ha¥MEeHbIIYIO TPOMKY HaTypaJbHBIX uucen (a, b, c¢),
YAOBJIETBOPAIOIIUX YCJIOBUIO 3a/IaUM.

101(A). TpexzHauHOE YHCJIO abc sBasercs KBaja-
ab +

I

paTom. HaiitTu Bce Takue 4ucJa, ecau abce
+ 2bc + 3ac.

102(A). IlocTpouTs rpaduK GyHKIIMHI
y :I—x-l-—2sin|x |sinx .
x

103(A). Penninte HepaBeHCTBO

24 - 2x - x°
logzs_xz( ) JZI.

16
104(A). [Joka3aTh, 4TO eCIM COS 0. + CcosS B =a u
2ab

2 2 "*
a -b |
105(A). PemtuTs B eablx YMCIaX YpaBHEHHE
x10+ 5x°5 -y -4yt = 1.

sina+sinB=b,Totg(a+B)=

106(A). IIpu xaxux 3HavyeHNAX X APoOH
x®+6x*+35x—42
x®+5x*+28x-84

MOXKHO COKpaTuTs Ha 20107

107. Pemiuth ypaBHenue sin® x + cos® x = % .
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247. lokazars, YTO IpU JIOOOM HATypaJIbHOM 7
CJIeAYIOIMEe BRIPAXKEHUA eCTh IeJIble Yucia:

10%+2 _ 10° +8 ] 10°+5
3 9 7 5 |
248. IIpu KaKOM YCJIOBHUM MHOTOWIEH ax?® + bx? +
+ cx + d aBasiercsa KyOOM ABYy4YJI€HA IIEPBOM CTeIIeHn?

249(A). Hatitu ycnoBue geaumoctu (x + 1) +
+(x—1)"max,rHe x € N.

250(A). Pasnoxxkurh Ha MHOKHTeau x° + 3xy +
+y*-1.

251. Pemiuth B pauMOHAJBHBIX YUCJIAX yPaBHe-
HUe x¥ = y*,

252(A). Ilpoussesenve mepBod NUMpPEI YyKCIa HA
ocTaBIyrocsa 4acTh paBHO 104, a nociaenneit nmudpsl
Ha ocraBInyiocd yactbh — 243. HariTu sTo yucio.

253. HailiTu npssMOyTroJbHEIA TPEeYyTroJbHUK, CTO-
POHBI KOTOPOTO BBIPAXKaJIACh OBbI IeJIbIMU YHCJIAMH,
npuiyeM Bce 9 nudp, yIYacTBYIOUIUX B 3aIIUCH CTO-
POH, pPa3JIUYHEI.

254. Hatitu Bce TpouKH uncen a, b, c € N, aBisro-
IITUXCA IJINHAMY CTOPOH TPEYTOJILHUKA C JaMeTpPOM
OIIMCAaHHOU OKDY’KHOCTH, paBHBIM 6,25.

255(A). PenmuTes B nesblx 4yMciax CUCTEMY ypaB-

. |4k+1=m?,
HEeHUU , THe kE>0.
3k+1=n",

256(A). Haritu B menbIX UYnCcnax pelieHue cHUCTe-

a+b+c=x+y,

MLl ypaBHEHUM ecJIM 4yucJaa a,

a’+b*+c?=x*+1°,

b, c oﬁﬁasyxo*r apudMeTHUYECKYIO IPOrPECCHIO.



Pasgen |l
OTBETH!l. YKASAHUS. PELLIEHUA

O knacc

+1
1. Pewenue. JlanHasag cymma paBHa i(—'}é-—l 1 MO-

sxeT okamuuBarbca Ha 0,1, 3, 5,6, 8, HoHe Ha 7.
Omeem.: HeT.

2. Pewenue. 80 < 811 = (3113 = 3°2 < 3% =
— (34)14 —_ (32)28 — 928 < 1028.
Omeem.: 80! < 10%,

3. Ykaszarnue. Ecin n — HedyeTHOe, TO JEJUTCSH;
ecJI n — 4deTHoe, To He aeautrcs. Ilomoxurs x = 0.

4. Omeem. peIuTCH.
Yrxaszanue. ITonoxurs 212 = x, Torga 2% + 1 =
=4x*+1;2+ 24 +1=2x*+2x+1,ur. &.

5. Pewenue. Bo3BenieM o0e yacTm HepaBeHCTBA B

| 2 3 3
Ry6:1+x<1+3°£+3°x +x =(1+£]:>
3 9 3

| 27
= Yl+x <1+ g-

6. Omseem: bxy(x + y)(x? + xy + y?).

7. YVrxasanue. ITokaszars, uto 2(a’® + b’ + ¢°) =
= babc(a? + b® + c?). |
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8. Vkaszanue. JlocraTouHo B3ATHL @ = n + 4, TorHa
an + 4 =(n + 2)> — cocraBHOE.

9.Om6em:(\/§ \/5)(\/_+\/§)(\/_+\/_)

10. Yxazanue. ZAMB = C
= 150° (cM. puc.). AB Haxo-

auM n3 AAMB 1o Teopeme
KOCUHYCOB.

Omeem: \25+243 .

11. Pewenue. Her, Tak
KaK MHade KOP3UHEBI C UeT-
HBIM M He4YeTHBIM KoJuue-
CTBOM OPEXOB MOJIXKHBI Uye-
peroBaThcs, T. €. KOP3UH
JOJIKHO OBITH YeTHOE UMCJIO.

12. Omeem:—\g—(\/@_ +1).

13. Omegem: 4567.

14. Ykasanue. Yaectb, uTo AMNK n AKPE BMe-
cte cocTaBaaoT AMKE. Toraa miaomages OIATHYTONb-
HUKa paBHAa AByM naomangsim AMKE, T. e. paBHa

2-1.1.-1.
2 .

15. Omegem: x, = 1, x, = 5,5.

- 16. Omeem: (2; —-1), (-1; 2), (-1; 1).
Viaszanue. (x + y)® = x° + bxty + 10x%y? + 10x%y® +
+ 5xy* + y5. Manee saMmeHa x +y =a, xy = b, u t. 1.

17. Pewenue. Ilpu x = 13 umeem a - 132+ b+ 13 +
+c¢ =2, anpu x = 60 noxyuum a - 60> + b - 60 + ¢ = 3.
BrrunTas U3 BTOPOr'Oo PABEHCTBA IIepBOe, HAXOAUM
a(602—-13%) +b(60—-13)+c=1,aecana u b — ne-
Jaele, To 1 peaurcsa Ha 60 — 13 = 47, uTo HeBepHO.
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18. Omeem.: x, , = £8.

19. Pewenue. U3 nogodus opaMOYyroJIbHUKOB
X y 10

HMeeM — = = .
y 10-x 33-y
33 -y y
X
10 — x
. 10
U3 I u Il ypaBHeHUH X = ———. . (1)
33—y

Mz 11 u III ypaBHeHUH moayunm y(33 — y)=100 -
— 10x, nnu, yaursiBag (1), Haxoaum y(33 — y) =

_ 100(33-2y) , mwam y(33 — y)? = 100(33 — 2y), uau
33~y
y® - 66y% + 1289y — 3300 = 0. (2)
MosxkHO y0eaquThCs, UTO Jy = 3 — KOPEHb ypaBHe-
Hus (2), rorza (y — 3)(y? — 63y + 1100) = 0, oTkyaa
y = 3. ¥Ypasuenue y2 — 63y + 1100 = 0 He umeer nedi-
CTBUTEJILHBIX KOpHeH, Tak Kak D < 0. Uraxk, y = 3,
torga u3 (1) moayumm x = 1.

20. Omeem.: 75°. |
Yraszanue. cnnosib30BaTh TEOPEMEI CHHYCOB H KO-
CHHYCOB.

21. PeweHnue.
I coco6

Ilockonsry OD L AC, OF L. BC u ZC = 90°, To
FODC — kBagpar. OD =OF =QE =r,AD=b -,
BF =a —r. Ho AD = AE n BF = BE KaK OTpe3KH
KacaTeJIbHbIX K OKPYXHOCTH, IIPOBEJEeHHBIE H3 OJ-
HOM TOUKM. 3HauutT, AX =b—-r, BE=a—-rudB=
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=AE+BE,r.e.c=(b-r)t+(a—r), B
OTKYJAA I = -;:(a +b-2c¢), 4. T. AO.
IT crtoco6
BameTHM, 4To S, pc = —ab.

C Apyroit CTOPOHBI, S,z =p " I=

== %(a + b +c¢)r, Torza ab = (a +

ab _,
—_— (1)
a+b+c

ITo Teopeme ITudaropa a? + b? = ¢?, unu (a + b)® -
— 2ab = ¢?, T. e. 2ab = (a + b)? — ¢?, uau 2ab =
=(a +b-c)la+b+c), rorga (1) npumer BUJI
r-——— 2ab _(e+b-c)a+b+c) a+b-c

2(a+b+c) 2(a+b+c) 2
22. Vraszanue. 12(x + y) = (bx + Ty) + (7x + 5y).

23. IIycts n — 4YMCJIO JOMOB, @ — IEPBBIM U b —
ImocJeHIM HoOMepa AoMoB. Tak Kax HOMepa AOMOB
BO3pAacTaIoT Ha 2, TO HMeeM BO3pacTaloIiyio apudme-

a+b . _ 493

+ b +c)r, oTRYy#a r =

’q. T. A.

TUYeCKYI0 Iporpeccuio, Torga S, =

Ho423=3-3-47,muTak Kak n = 5, Ton = 9. 3Ha-
YUT, HOMEp nAToro (cpefHero) roma paseH 47.
24. Pewernue.
I crrocob

IIposenem 6uccexTpucy AD yrna A, torga £1 =
=/2=/3,1.e. AD=DC.Ilyctb AB=x,AD = DC =
=y, TorgaBC=x+2,BD=x+ 2 —y.
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B

A C
3aMeTHM, yro AABD - AABC 1o ABYM yrJjiam

(4B — obmuit, Z/1 = £8). I3 nogobus mMeeM —‘;% -

 BD AD x x+2-y y
= = , A ——— = —— X =
AB AC x+2 x+2 5
r x _2
U . jx+2 5
MeeM CHCTeMy YpaBHEHHH [
x+2—y__q__
. x+2 5’
5x = xy+2y, I
OTKVJAa, ag u3 I ypasue
5 +10—5y = x1, TKYyJla, BeIYuTas u3 1 ypaBaeHuA
10
I1, monyuum Sy — 10 = 2y, nnny=?,'ror;1a
ox = 1—Ox+ %(-)-, OTKyaa x = 4.

3uauut, AB = 4 cm, BC = 6 cM.
Omeem: AB = 4 cm, BC = 6 cM.

" IT cnoco®

IIycts ZC = o, Torga ZA =20 n ZB = 180° — 3a.
IHonaras, uro AB = x, BC = x + 2, o TeopeMe CHHY-

X x+2 5
COB UMeeM = =

, |
sina  sin2a sin(180°-3a)




92 * 800 Ay4umx OAMMIMAAHBIX 32434 110 MaTemaTnke. 9-11 kaaccet

d

X x+2
; = ’ - . (1)
Jsino sin 2a
X _ 53 (2)
lsina  sin3a

x+2 sin2a

W3 ypaBHeHud (1) Haxogum —— = — , M
: X sin o
2 ,
1+ —=2cosa. (3)
X |
In
M3 ypaBHenusda (2) nmoaydum x = 5.81 ¢,
sin 3o
ITockonbKy sin 3o = 3 sin o — 4 sin® «, TO
_ 5
3-4sina
-2
YuursiBasa (3), umeem 1 + 6 SZm % — 2 cos o

min 8 cos? o — 10 cos o + 3 = 0, oTKyAa HAXOAUM

1
COS L= —, COS QL = —.
‘ 4 2

3 |

Eciyu cos o = 1’ TO, YIYUTHIBadA (3), umeeM x = 4.
1 2

Ecsu cos a = 5, 701+ — =.1, YTO HEBO3MOKHO.

HNrax, AB = 4 cm, Torga BC = x + 2 = 6 (cm).
Sameuarnue. Ecau cos a = —;—, To o = 60°, Torga

/C = 60°, ZA = 120°, yero ge MOXXeT 6BIT.
25. Omeem: (x +y—1)(x2—xy+y*+x+y+1).
26. Omeem: (a — b)(b — c)(a - ¢)(a + b + ¢).
27. Omeem: 1. L
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28. Omeem: X, =a, X, = 24-19a :
- 19-8a
29. Vrasanue. 3anucats ypaBHeHUe B BUe
4x2 — 25 =4 - 10 OTKY/la HaXO[UM X, = il X, = 2
9 3x’ SR -
6, =-2.
3 2 ¢

30. Pewenue.

Ilpu x > L‘;’-, y = dx — 3, a ee rpadUKOM ABJIAETCSH

npaMmad [,.
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3aMeTHuM, YTO B, = § — yIrJOBOH KO3 PUIIMEHT
upamoi l,. lockonsky AC 1 I, To yriaosoii koaddu-
nueHT k, upsaMmoi AC cBsa3aH ¢ KodhdumueHToM E,

COOTHOIIeHHEM k, - k, = -1, unu k, = 1 -—1—
Torpa ypapaenue npsamonl AC npuMeT BU[L
1
=——(x - 2).
Y 5( )

CienoBaTesbHO, TOUKY IIepecedeHUd UpsamMbix AC
ul HaI/I}IeM 1/13 CUCTEeMbI

=— 2
Y (x ) 1/1J11/15x—3=—-é—(x—2),

.

ky=5x-—3,
omy,u;a HAaXOOUM X = ~1—'—7- TOTAA Y = _7_
26 Y7 96"
Omeem: C —1—1 -z—
26° 26

3amewarnue. MOXXHO IDUBECTH eIlfe IO KpaliHel
mepe 5 crrocoboB pernteHus aTou 3axauu (cm. Baaa-
AH J.H. ToroBuMCsa K oJUMIIMAZaM II0 MaTeMaTHKe.

5—11 xnaccel. — PocroB u//l: ®Penurc, 2009. —
C.175-179).

1
25
Viazanue. 2(x — 1) = 2(Jx + 1)(Jx — 1).

32. VkxazaHue. 3anucarh JaHHOE BhIPpaKeHMeE
B Buge 333777 + 777333 = (333777 + T + (777333 —
— 7333) — (7777 — 7333), Jlasiee y4ecTh, YTO CyMMa HeUeT-
HBIX CTeneHel JeJUTCsS HAa CYMMY OCHOBaHUM, a pas-
HOCTD JIIOOBIX IIeJIBIX CTelleHel JeJUTCS Ha PasHOCTh
ocuoBauuii. Hakoner, 7777 — 7333 = 7333 . (74-111 . 1) =
= 7333 . (2401 — 1) — kparuo 10.

31. Omeem: x, =1, x, =



Pazaen H. Orsersr. Ykasarus. Pewenns: 9 knacc © 95

33. Pewerue.

| 1
JIerxko 3aMeTUTH, 4TO COS X = 1-—2— VIOBJIETBOPSET

NJAaHHOMY ypPaBHEHHIO, OTKYJa HaXOJUM X = *— +

wiaA

+21tn1z1x==i-23—7t +2%n, n € Z.

IIpy 1pyrux BO3MOKHBIX 3HAUEHUSAX CJIeBa HMeEeM
CYMMY HPpaIlMOHAJbHBIX YHCeJ, a CIIpaBa — YHCJO
1. CnemoBaTesbHO, IPYIUX pellleHHM JaHHOE YpaB-
HeHue He 1UMeer.

| 27
Omeem: x =x— + 2nn; x = i—-é- + 2nn, n e Z.

it
3
3amevarnue. MOXHO IIPUBECTH U APYyTrUe pellleHusd

(cm. Baaasaun I.H. T'oTroBuMes K OJMMIINALaM IO Ma-
teMaTHKe. 5—11 Kiaaccel. — Pocros H/]Il: PeHUKC,

2009. — C. 181-182).
34. Vkasanue. YMHOMXHUTD UYNCJAUTEJL U 3HAMEHAa-
TeJIb Ipo0u B JIEBOM YacTU ypaBHEHHA Ha V3—x +

+ Jx-2.
Omeem: x, = 2, x, = 3.
35. Pewenue. Obo3nauyuM uepes X, Y, 2, UL COOT-

BETCTBEHHO KOJIMYECTBO «JIBOEK», «TPOEK», «UeTBe-
POK» U «IIATEPOK». COrjIacHO YCIOBHIO MeeM

x+y+z+u=30, (1)
2x +3y +4z+5u =90. (2)
Kpome Toro, u <z <y. | (3)

ITo ycooBuio z KpaTHO 5 m y KpaTtHo 7. U3 (3) =
= y#0,z20. U3 (1) u (2) uckaouum Xx:
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{2x+2y+22+2u=60,
OTKYZa

2x+3y+42+5u=90,

’ y + 2z + 3u = 30. (4)
Tax kak 2 KpatHO D1 2# 0, Tous (4) = 2z = 5, uiau
z=10.
1. Ecau z = 5, To (4) npumert Bujg y + 3u = 20. (5)
Tak kaxk y # 0 m y xpatHO 7, TO Cc yuyeroMm (D) Ha-
xopuM y = Tunu y = 14. Hoecau y = 7, To u3 (5) =
= 3u = 13 — He MOAXOAUT, TaK KakK U — [eJIoe YUC-
0. Ecnmy = 14,170 3u =6, u = 2, torga x = 9.
2.Bcmmz=10,roy +3u=10. Tak kak y 0 u y
KPaTHO 7, TO C yYETOM YCJIOBUSA 2 < Y cJaeAyeT, UTO NP
z = 10 ponxHO 6BITE Yy > 2 U ypaBHeHUe Y + 3u = 10 He
UMeeT pelneHus NPy YKa3aHHOM OrpaHUMYe .
HUrak, x =9,y =14,z =5, u = 2, T. e. «IAaTe-
POK» — 2, «4eTBEepPOK» — O, «Tpoek» — 14, «aBso-
eK» — 9.

36. Yrkaszanue. O603raunTh Yy = 3*.
26._13)

37. Omeem: (0; 0), (2; 3), (...
5 5

Yrasanue. Banucats I ypaBHeHUe B BUe

(x—2y)38x—2y)=0,ur. 1.

38. Pewernue. Ilyctb a =17, b= 25, ¢c = 26 cm —
cropoHEl I TpeyroasHuKa, a = 17, b = 25 — aBe
cropoHsl Il TpeyrosbHMKA 1 X — JJIMHA TPEThel CTO-
poHkbI. ITo ycIoBHIO Y JaHHBIX TPEYTOJIbLHUKOB PABHEI

PainyChbl BIIMCAHHDBIX Opr}KHOCTeff'I, TOoTr1a
S S :
=L =22 e S, = Jp(p, —a)(p, —b)(p, —¢) ,
Dy P

r=

P = —;—(a +b+c)=384 u

S, =/34-17-9-8 = 204 (cm?).
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, 42+ x
Ananoruuso, p, = ,

2

S, 42+x (42+x ..\ 42+x__25 (42+x“x _
2 2 2 2

=\/42+x.4:2——x_8+x.x—8
2 2 2 2
1 : 1
Urak, —\ﬂ42+x)(42—x)(x+8)(x—8) 542+ x) =

204 J(42 + x)(42 - x)(x + 8)(x - 8)

’

34 2(42 + x)

(42 + x}(42 — x)(x + 8)(x — 8) = 144(42 + x)?,

42+ x#0

(42 — x)(x* — 64) = 144(42 + x), unn

x3—42x2+ 80x + 8736 = 0, uium

x¥(x —28) — 14x(x — 28) - 312(x — 28)=0

(x — 28)(x* — 14x -~ 312) = 0, x, = 28,

-14x - 312 =0,

OTKYZa HaXoiuM X, = 26, x; = —12 (me noaxoaur).
Ecau x = 26, to nonyuum I Tpeyroapuuk. Uraxk,
nauHa TpeThbed cTopoHHI Il TpeyrojprHMKa paBHa
28 cm. Ilpu satoMm r = 6 cM (MOKHO IIPOBEPUTH HEIlO-
CPEICTBEHHO).

Omeem: 28 cM.

= 6, AN

Samewarnue 1. YcaoBue 3ToH 3aayl 3aIMCTBOBA-

HO U3 KHur" Tpuze 9. 3agaun ¢ U3IOMUHKOH. — M.:
Mup, 1975. Ne 167. C. 41-42.

3amevarue 2. PefKUM NpUMEPOM «TYHOYTOJAbHBIX
OJM3HEIOB» CJYKaT TPEeYroJIbHUKH CO CTOPOHAMU,
paBHBIMM cooTBeTcTBeHHO 97, 169, 122 u 97, 169,
228. Y kaxporo us3 Hux r = 30 (cM. Tam xke).

3amewarnue 3. IlpencraBiaseT HHTEpPeC HAXOXKIe-
HUe JBYX TPEYTrOJbHHMKOB IIOJO0OHOTO BHAA, YV KO-
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TOPBLIX DPABHBI pafUyChl ONIMCAHHBIX OKPYXKHOCTEM
(nupum. aBT.).

39. Yrasanue. Beecrn 3aMeHYy Vx—2 = y.

40. Omeem: (£3; +1), (=1; =3).
Yrasanue. Boszsectu 1 ypaBHeHUe B KBaJApaT u
yudects 11 ypaBHeHUe.

abc
41. Pewernue. U3BecTHO, 4TO0 S, = —— = pr, 1y

4R

abe _atbre  wyma2Rr(a+b+c)=abe. (1)

4R 2
ITo ycaoBuio Rr = 130, Torga (1) npumer BUA
260(a + b + c) = abc. (2)
TIocKOJXBKY CTODOHHI @, b, ¢ AABC o6pasyior
apudpMeTHYeCKyIO IIporpeccuio, 1o 2b = a + ¢, Toraa
(2) npumer Bug 260 - 3b = abe, orkyaa ac = 780.
HNrak, a + ¢ = 2b, ac = 780, T. e. CTOPOHEI a U
MOXKHO IIPMHSATh 38 KOPHM HEKOTOPOTO KBaJpaTHOTO
ypaBHeHna :

— 2bx + 780 = 0

/4——-—b2 780, xlz-b+\/b2 780 .

HanmeHbilly1o Tpo¥KYy (a, b, ¢) noayuum, nnojaras
b=28,x,,=28 =2, orkyza x, = 30, x, = 26. |

Tak xKak a <b < ¢, To yCJIOBHIO 3a/laUN YAOBJIETBO-
psieT HauMeHbIIIas Tpoiika uuces (26; 28; 30).

Omeem: (26 28; 30).

42, Pewenue. Ecm p # 3, To 14p* + 1 nenurcst Ha 3.

U npeiictBuTenpHo, p =3k + 1, unup =3k — 1, Torga
p?=9k%+ 6k + 1 uau p? = 9k% — 6k + 1, a 970 3HAUMT,
YTO OCTATOK OT AeJieHus uncia p® ua 3 pase 1. Cie-
noBarenabHo, 14p? + 1 penurcda Ha 3 pu JoboMm p,
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He JleadAlleMcs Ha 3, T. €. He ABJIsAeTCA NPOCTHIM
yncsiom. Ecnu xe p = 3, To uucno 14p* + 1 =127 —

IIpocToe. |
Omeem: 127.

43. Omeem: (+2; £1), (+1; £2).
Vrasanue. Beipasutb x* + y* uepes xy, a us Il Bro-
poro ypaBHenus x2+ y? =7 - xyur. 1.

44. Pewenue. [1+ ! )[1+ 19 ) > 293,

sinx COSX
1+ 7 + 19 + 7-19.2 _
sinx COSX 2sinxcosx
=1+ 7 + 19 + 266 >1+7+19 +

sinx COSX sin2x
+ 266 = 293, 4. T. a.

45. Omeem: (3; —1).
Vraszanue. YaecTb, uTo x — 2y < x < x% + 2xy + 4y°.

46. Omeem: (0; 0; O), i/—l‘-, i/_l:i/I .
4 V4 V4

Yraszanue. IlepeHecTH Xyz B Ka)XJIOM YpaBHEHHU
B IIPABYIO 4aCTh, & 3aTeM IIePEMHOKUTS.

47. Pewenue. IIoCKONBKY UYeTBepTasd CTENEHb
ynucjga BEC = x siBisieTcsa 4eTbIpeX3HAaUHBIM YMC-
JIOM, TO CaMO 4YKCJIO X He MeHbIUe 6 u He Gousine 9,
tak uTo BECBI — oxno u3 uucen 1296, 2401,.4096,
6561. VI3 nmepeuncjIeHHBIX YHCEJ JIMIIb BTOPOE VIHO-
BJETBOPAeT TpeOyeMOMY YCJIOBHIO, a UMeHHO: B = 2,
E=4,C=0,bI=1.

Omeem: 2401 = (2 +4 + 0 + 1)4.
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216 15V6
==

48. Omeem: I)AB————--; L AC=

' 1\/ 156
2)AB—~5 M ; AC = 5226M

49, Peweuue. a* + b* > 2a?b?; bt + ¢t > 2b2%c?;
a* + ¢* > 2a%c?. CxknaapiBas 10Jy4eHHbBIe HEDABEHCTBA
1 YYUTBIBadA, YTO a? + ¢? > 2ac, moydumM Tpedbyemoe.

50. Pewenue. Jonyctum nportusHoe. Torga o6-
IIjee KOJINYECTBO KPOJIMKOB OyAeT He MeHbIle, UeM

O+1+2+3+...+45=-;:-45-46=1035>1000.

- 51. Omsem: 2b5n m2.
Vraszarnue. CoeAUHUTL TOUYKY KACAHUSA ¥ BePIIIH-
HEI OCHOBAHHUH Tpallellly ¢ HeHTPOM OKPYXHOCTH.

52. Vrazanue. Haiitu cymMmy m, n 1 m + n 4JieHOB.

53. Yrxasanue. IIpuBecTy HepaBeHCTBO K BUIY

(6 sin x — cos x)? > 0.
54.‘Om6em:-[1; 3]- . -
Yrasanue. Beectu 3ameny y = V2x-2 ,rmey = 0.

MOKHO DEIUUTh MHave, HAIIpUMep, BHIEIHUTH II0J-
HBIN KBaJpaT Ioj, Ka}K,Z[BIM IO KOPEHHLIM BhIpaKe-
HHEM.

55. Omeem.: moryT, eclin 3HaMeHaTeJb IIporpec-

1+ \f5_
R 2 '
- 56. Pewerue.

cHUH ¢ =

- I cmoco®
(x*+ 4x% + 4x?) ~ 2x2 —4x + 1 = 0, uian
(x> + 2x)* — 2(x®+ 2x)-1+1=0,
(x*+2x-1)*=0, mmx? + 2x -1 =0,
OTKyJa HaXOAuM X, , = —1 =% \/—
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I1 cnocoﬁ

Banumem ypaBHeHHe B BUIE
x'+4x°+2x* - 4x +1=0. |
U3 yciosusa ciaeayer, uro x # 0, Toraa

x2+4x+2—i+-}? =0,
X X -
niIn (x2+—}§~) + 4(x—~—1—) +2=0.
X X
1 |

= t monyuum x> + — =12 + 2,
X x°

rorga t2+ 4t + 4, (t + 2)2=0, t = -2.

3aMeHon x —

1
3HAUUT, X - — =-2, i x2+ 2x=-1, u 1. 1.
_ x |

(cM. I crioco6).
II1 crroco6

Berurem u3 obenx yacreu yPaBHEHHUS 4x2,
(1 + x%)? — 4x? = 4x(1 — x?) — 4x2, nn

(1 - x%)?=4x(1 - x?)—4x2. =~
Paspnenum obe vactu Ha x(1 = x2) = 0.

| Y. .
Honyanl X =4—-4- x»z.
| X o 1-x"
2
Ilycrs 1-x =y, Tornay =4 — :4—-,

y
nmy?—-4y+4=0,y—-2»=0,y=2,ur. x1.
(cM. I cmocob).

IV cmocod
IIycts x = tg ¢, Torma (1 + tg? t)? = 4 tg t (1 =t2),
1 - 4sint cos®t-sin’t
Hanee numeeM — = - - , AJIH
: cos' t cost ' COS t |

1
cost

= 4 sin t cos 2¢; 4 sin t cos t ¢S 2t =1;
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251n 2t cos 2t = 1, nnm sin 4t*- 1, 4t = E + 2nn,

n T T7n)\.
t = + ~—,TOTHIAX = | —+— |, A T. O.
4 (8 4} -

T
8
57. Omeem: (—x; 0).
58. Omsem: 500 500.
Yrkasanue. a? — b*> = (a — b)(a + b). Hanee ncnoab-
a, +a,

2

30BaTh POPMYJY CyMMBL S, = ‘n.

59. Omsem: 16 m2.
Vrkasanue. Ucnonb3oBaTh GOpMYyIY
1, .
S = —2—d1 -d, sin @, rae d, = d, 1 ¢ — yroJ MeXay

AMATOHAJISIMH.
60. Omeem: x = 55.

3 3 3
61. PeweHue. a +b — [a+b) =
-, 2 2

= %(a + b)(a — b)? > 0.

62. Omsgem: 22 + 24 + 26 + 28 = 100;

16 + 18 + 20 + 22 + 24 = 100.

Yrazanue.2a + (2a +2)+ (2a+4)+... +

+ (2a + 2k) = 100,

uima+(a+1)+(a+2)+...+(a+ k)= 50.

ITanee ncronL30BaTh GOPMYJIY CYMMBI apudmeTH-
YeCKOM 1Iporpeccuun

at(@+k) n =50, unu (2a + k) - n = 100.

Hamnee yuecTs, 4TO @, = a + k, a ¢ pyroit CTOPOHEI,
a, =a,+(n-1)d, Tor,uaa+k—a+n—-1 n=k+1
H(2a+k)(k+1)-‘100 UT. A -
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63. .Vrcasauue‘. IlonoxutTe n=1un= 2.

64, Pewenue. ITockonbky a + b + ¢ # 0, To, yMHO-
KB 00e YacTn paBeHCTBA Ha a + b + ¢, moJIy4um
(a+c)+b n (b+c)+a

= 3, HJan
a+c b+c
1+ -2 +1+-% -3
a+c b+c
a |
UK + —— =1, orkyaa c2 =a® + b? - ab.

a+c b+c

Ho ¢? = a? + b? — 2ab cos ZC (no TéopeMe KOCHHY-

COB), TOTJla vcos ZC = é—, ZC = 60°.

Omeem.: 60°.

65. Omeem: AB = 7/2, BD = %(1 + 4/3).

Yrasanue. Jloctpouts AABC no nmapaJJsiejorpam-
ma ABCE. Jlanee npuMeHHNTh TeopeMy cuHycoB. I1o-
cjae npeobpasoBaHuit HaxoauMm AB u BD.

66. Omaem %(31\/5).

67. Pewénue. — <1 - %

1 1 1
< - —
1000> 999 1000

CxianbiBasi nOJaydeHHEIE HepaBeHCTBa, IIOJIYIUM
Lyl v+ <1-1 _o0990.
2 3 1000 1000
68. Omeem: 5 uucen: 11, 12, 24, 36, 15.
69. Vraszanue. YMHOXUTL 00e YaCTH YDaBHEHUSA
Ha 4 u mpnbaBUTHL IO eJUHUIIE.
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- 70. Pewenue. Tak kaxk n® —n=(n-1)nn +1) —
IpoU3BeJieHHe TPeX IOCJHeJOBATENIbHBIX IeJNbIX YH-
cex kpatao 2 u 3, To 0OHO KpaTHO 6, Torga a® — a =
= (a? + 1)(a® — a) u b® — b KpaTHO 6. |

3HatmT,,ueJmTcaHa6na+b+c+(a5——a)+(b5 b)—-
=a5+ b3+ ¢, 4. T. A.

71. Omeem: 971
Yrxasanue. I/ImeeM cnc'reMy ypaBHeHHH

{a+b+c 17,

abc —cba = 792
72. Omeem: Hanpnmep, 1222 + 5972 = 135

73. Pewenue. Ilo Teopeme Buera giasa Kxybudaecko-
ro ypaBHeHud umeeM x; + x, + x; = 0, x,x, + x,x; +
+ X,X; = p, TAe X, X, X; — KOPHU YyPaBHEHUA.

Bmauur, (x, + x, + x)2 = x> + 22 + x2 + 2x,x, +

+ 2%, + 200,00, miK (%, + X, + x,)2 = x) + xp +
+ xX +2p=0.
CaegoBarensHo, p <0, 4. T. A.

- 74. Omeem: 20 m u 30 m. |
Vraszanue. UcnionbzoBatrs GopMyay x2 + y? =
= 2(a® + b?), rae x, y — OJIUHEI J.I;Haronanen, a, b—
CTOPOHBI ITIapajlejorpaMMma.

75. Pewenue. IleETp HCKOMOT'O Kpyra He HOJKeH

pacniosiaratscd 6amske 0,59 K cTopoHaM IIpHMoyI‘OJIB*
HHUKAa MU K OJHOMY U3 KBaJPaTHUKOB.
- IIpucoeguHUB K Ka)kgoMy KBajgpatuky 1 x 1 Tou-
K¥, HaXO[SIHeCs OT Hero Ha pPacCTOSIHUH He Oosbime
0,5, monyuum purypy (kBaapar co CKPYTIe€HHBIMHU
BepHmHaMH) mromansio 3 + 0,257. |

- 9T QUTYPHI HE MOI'yT MOKPHITH IPAMOYTOJIBHUK
19 x 24, nake ecnu oHUM He OyAyT HajJeratb ApyTr Ha
apyra, Tak kak 120 - (3 + 0,256n) <19 x 24.
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76. Omeem X = 3 x, = 6.
1 1
Yrca3anue y= "9’ x? + 2, TOTAa X = —§y2 + 2. JIaJIee

BBIYECTh U3 I ypaBHeHIm IL.

 77. Omeem: -3,9.
78. Pewenue. n(n* — 125n* + 4) =
=n(n*-5n%*+4)-120n°*=
=(n - 2)(n - Dn(n + 1)(n + 2) — 120n3.

79. Pewenue. Ilo Teopeme Bueta x, + x, = —2a,
1 6.2
X)Xy = = oy » TOTAR x{ +x) =(xf +x3)-2x" x2 =
pERS |

= ((x, + x,)* — 2x,%,)* = 2(x,%,)* = (4(12 + ! ) -

1 1

-2 —— =16a*+2 + 422+2\/16a4- 14 =
64a | 32a 32a”.
=2+\/§,i1.'r.,u:.'

80. Ykasanue. D = b* — 4ac = 0, unn ‘
9-2:-2-(17+ m) =0, orkyaa m = —15

7
8 | |
- 81.0meem: x, =0, x,=—-2, x5, =x1.

82. Pewenue. Ilycts B
AABC AC = 20 cm,

BC'—13CM,OC~§6ECM

N3 Bepmuael C ony-
ctum BbicoTy CD M mpo-
Benem auamerp CE. Ila-
jiee COeJJUHUM TOUYKY A ¢
roukoil E. Torna ACAE
NPSAMOYTOJbHBIN, TAK KaK
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BOucanHbIil yron CAE onupaerca Ha guametp CE.
N3 nogodouss AACE u ACDB umeem
CD AC CB-AC
—— = ——, oTKyAa CD =
CB CE
Ws ACDB DB = V132 -12? =5 (cm).
U3 AACD AD = V20%-12% = 16 (cm).
3Hauut, AB =16 + 5 = 21 (cm).
Omeem: 21 cMm.
83. Pewenue. 100 000 - 0,3 = 30 000 (py6.).

84. Pewerue.

== 12 (CM)V.

I cmocob

3anuineM ypaBHeHUe B BUe X + \/x—— _ 39 . (1)

xt-1 12

Bossesiem o6e yactu (1) B KBagpar:
( s x° ] 2x 1225
X"+ + == —, UJU

x2—1 \/xz_.]_ . 144
4 2 .
;c +9. % _ 1225 . 2)
x“ -1 x2_1 144 :
2
Ilycrs 3; =y, rae y > (0, Torga ypaBaenue (2)
1225
umer BuA y2 + 2y - —— =
np T BUA Y Yy 144
2
D=1+ 128 (3T o, 8T
144 _‘12 U 12
. 25 49 |
OTKYyJa Y, = TR Y, = BT (He ymoBieTBOpseT ycJo-

| . | 2
BuIo y > 0). YunTtsiBasg saMeHy, MOJYy4YAM - =
x‘ -1
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25 ¥ 625

= —, WA —; = ——  144x* - 625x2 + 625 =0,
12~ x“ -1 144 B
D=1752>0,x2: _.2_§’x=.§.,x2=_2__§.,x=é’no-
9 3 16 4

ckoabKy x > 0. IIpoBepka nokassiBaeT, 4To 06a KOp-
HS VIOBJETBOPSIOT HCXOJHOMY YPaBHEHHUIO.

Omeem.: x, =-g- y Xy = %
II crtoco6

IIycts Vx° -1 =y, rrey >0, Torga x2=y?+ 1m
ypasHeHue (1) npumer Bua

1+l=—§5—. (3)
y 12x

BosBezeM obe gactu (3) B KBaApar:
1+g+__1§_= 12252’
Y y 144x

HmeeM1+g+ _ 1225 Hnny+2+—1—=

1
y oy 1445 +1)° y

1 Tak Kak x> =y2 + 1, To

1225y
— ) ’ y
144(y2 +1)

ITonyueHHOe ypaBHEHUE 3allMIlIeM B BUJE

g lg 1225

- (4)
Y 144[y+~)
y

> 0.

3amMeHoOH y + -1— = t ypaBHeHUe (4) npuBOIUM K
y . |

Bupay t2 + 2t — 1124—245 =0, ur. 8., kax B I cmoco0e.
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3ameyvarnue. UcxonHoe ypaBHeHNE MOMKHO PEINTh

1 T 7
,te|—-——;—1.
sint ( 2 2)

85. Ykasanue. I3 BTroporo kKoununa TUIIOTEeH Y35l
IIPOBECTH NPAMYIO BHYTPH TPEYTrOJbHUKA no,n ermM
15° K runorenyse.

3aMeHOH X =

86. Omeem: npu a € (2; 4).

87. Peuwierue.

I criocob (BhIfiesIeHHE B JIeBOM 4aCTH
ITOJIHOT'O KBaApaTa)

SamumeM JaHHOe ypaBHeHUE B BUJe
16x2 — 24x/x+13 + 9(x + 13) = 0. (1)
(4x)? ~ 2 - 4x - 8Jx+13 + 32(x + 13) =0, nin

(4x — 3vx+13 )'2 =0;4x =3Vx+13, x>0 = us

MCXOAHOI'0 YypaBHeHUA, TaK KakK 16x2+9x + 117> 0
npu dobom x € Rux + 13> 0. |
Ilanee umeeM 16x% + 9(x + 13) = 0, uin
16x2—9x — 117 = 0, oTKya IOJIYYUM
39

1
Omeem: x = 3.
~ II crroco6 (3amena IrepeMeHHO)

Paanenum obe gactu (1) Ha xVx+13 = 0.

X Jx+13

IToayuyprm 16 * ——= + 9
Jvx+13 x

| x |
Ianee sameHa —=—— =y, e x>0, Torgay >0,
Jx+13 o

-24=0.

UT. I.
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- III cnOcoG(npnBeneHHe K OJHOPOIHOMY)

Jx+13 =y, Toraa 9x + 117 = 9(x + 13) = 932, u
JaHHOe YpaBHEHUEe NPUMET BUJ
16x% — 24xy + 9y* = 0, wim (4x — 3y)* =0, u 1. &.

88. Omeem: 13 u 1325.

89. Omeem: saBnserca npu n = 3.

90. Omaem: 2(\/3 + V2 ) (<2 - 1). |

91. Pewenue. IlycTh CTOPOHBI IPAMOYTOJILHOTO
TPeyroJibHUKA @, a + d u a + 2d, rae d — pasHOCTH
nporpeccuu, rorga no reopeme Iludaropa IOy 1M
a? + (a + d)? = (a + 2d)?, orkyna a = 3d.

HM3BecTHO, YTO MJIOLIAAb TPEYTOJbLHHUKA S = p * T,

I‘,aep=%(a+a+d+a+2d)=g(a+d)—-nonyne-

pumMmeTp, S = %a(a + d), Torma r = §— =2 = d,

Y. T. 1.
92. Omeem.: (—oo; -1) U (—1; %] w [6; +o).

'93. Pewenue. INycre AC = x, AB =y, BC = 2,
= 2R,_ OTKYyAa

TOrA II0 TeoOpeMe CHHYCOB —
1 sin30°

. : 1 .
z2=2R" E = R — pajanyc OIIMCaHHON OKPY>KHOCTH.
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XYz xyz 1
s’ " ar T2 W
3amevanue. CoorHouenue (1) MOXKHO MONYINUTH

H3BecTHO, 4TO S, =

1
o popmyse S, = —z—xy sin a, rae a = 30°.
C npyroi CprOHLI, S,=p-r= %(x +y + 2)r. (2)

CpaBuusas (1) u (2), numeem i—xy = %(x + y + 2),

i xy = 2(x + y + 2)r. (3)
ITo TeopeMe KocuHYcoB 22 = x2 + y? ~ 2xy cos 30°, wiu

R=x2+y?— J3xy, P=(x+1y)>— (2 + V3)xy. (4)

N3(B)=>x+y+R= x—y-,OTRynax+y= i} - R,
2r 2r
Torjaa (4) npuMeT BUA _ |
2 ‘ '
R? = (gj—— ] —-(2+ \[3—)xy, 150071
r

2
(_x_y,) = (£+2+J§J xy, xy # 0, Torjga

2r r

Xy R

—4—2='——+2+\/§,0T1cy11a
r r

% _ (§+z+\/§]ﬁ =R+ (2 + 3)) =S,z
;

4. T. 1.

94. Omeem: -23 .
12

Yrxasanue. Ecan x u y — kKarersl, R u r — co-
OTBETCTBEHHO PaJHWyCHl ONMCAHHOM M BIIMCAHHOM
OKpYyKHOCTel, To x® + y? = 4R?, 2r = x + y + 2R,
AT, I | |
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95. Omeem: x = 15.
YKrasanue. BBecTu 3aMeHy Jx = Yy, y 2 0. Janee

Pa3IoKUTh Ha MHOMKUTENIH YHUCIUTENb U 3HaMeHa-
Teab Apobu. IlonyuyerHoe HepaBeHCTBO PEIIUTH Me-
TOJOM MHTEPBAJIOB.

96. Pewenue. a® + Ta + 19 = 0, | (1)

b3+ 7b+19=0, (2)
2+ 7c+19=0. (3)
Berurem u3 (1) - (2): a® - b3+ T(a - b) = 0.
Tak kaka —b#0,T0a?+ab+b>+7=0. (4)

Teneprp BeruteM u3 (1) (3):

a®—c®+ T(a — ¢) = 0 unu, pasgenus obe yacTu Ha
a—c#0,umeema®+ab+c*+7=0. (5)

Ananornuyso, serautas us (4) (5), monyuyum

a’l+ab+b*+T7—-(a®>+ac+c?+7)=0, nam

alb-c)+ (b®>-c?)=0. (6)

Haxonen, paspenuB ob6e yactu (6) Ha b — ¢ # 0,

HaxoaumMma +b+c¢c =0, u. 7. 1.

97. Yra3anue. O6paTuTh Tpanelnio B PABHOBEJIH-
KH{A TPeyroJbHUK, AJA Yero NpoAoJIXKHUThL HUMKHee
OCHOBAaHUE Ha AJHHY BepXHEro.

- 98. Omsem: -é—

Yrxa3zanue. YMBOXUTH U pPa3feJUTh BhIPpAKeHHUeE
Ha 2 sin 20°, a 3aTem npuMeHHuTH PopMyay sin 2a =
= 2 sin o cos a.

99. Pewenue. I/ISBeCTHO,. yro x% -y = (x — y)® +
+3xy(x —y). Tak kKak x ~y=a, x* —y>*=b, Tro a® +
+ 3axy = b, oTKyHa

b-a® '
30 (1)

Hanee umeeMm (x — y)® = x® — bx*y + 10x3y? -
— 10x%y® + 5xy* — y°, oTkynma

Xy =
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x°—y*=(x—-y)®+ 5xty — 10x3%y 2—f—10x2y —5xy,
unu ¢ = a® + dbxy(x® — 2x%y + 2xy? — y?),
- uau ¢ = a® + Sxy((x® — y?) — 2xy(x — y)), -
¢ =a’+ 5xy(b — 2axy). - (2)
YuutsiBada (1), paBeHc'rBo (2) npumer BUJ

ci=a5+5 b-a’ (b—zb a],mm

3a 3a
3vs2 3
o= g5+ 5(b—-a )(b+2a ), -
9a

9ac = 9ab + 5b% + 5a3b — 1048,
a(a® + 9c¢) = 5b(a® + b).
Omeem: a(a® + 9c¢) = 5b(a® + b).

100. Pewenue. 3ameHa ‘/x -—1-2— =y, r,ue y > 0,
x*

12

IPUBOJUT K YPAaBHEHUIO — = x° — y°, IPH KOTOPOM
x

HCXO04HO€ YpaBHEHHNE IIpDMMEeT B[

\/12—x2 +y° = x?— y?, uiam
x*+ 2% -12
x° '

3anuiieM oJTy4YeHHOe PABEHCTBO B BUJIE
12
2y = (x —-—j + 1.

12~x2+y2éx4—2x2y+y2,2y=

X
12 )
Ho x* - — = y?, rorza y* -—2y+1 O(y 1)*=0
x*
' , 12
oTkyzaa y = 1. 3uauur, x* — — =1, uiam
' X

x*—x2-12=0, orkyzna x> =4, 1. e.
X, = =2, x* = -3 — HeT AeNCTBUTEJbHBIX KOPHEI.
Omeem: x, , = +2.
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101. Omeem:vx = 282’ nedzZ.

102. Omeem: 2(b* — ¢) = (a® — b)?.

103. Pewernue. Ynpocturts 1l ypaBHeHUe cUCTEMEI
Y+ 10y +25-2z2y —72=0, nim
(y+5)Y—-2z2(y+5)+2°=2%2- 32z, nin
(y+5—2)=2%-3z.

TpeThe ypaBHeHUe 3al1IIIEM B BHJE

(x —3)?*=9 - 22,
CilefoBaTeJbHO, UCXOHAS CHCTEMAa IPHMET BHL
(4-x)?=y+3,
y+5-2)Y°=2"-3z,
(x-3)" =9-2".
IIpu oTOM GYAYT BHIIOIHATECA YCIOBUA
y+320,
12 -382>0,
9-2°20.

M3 I1 u IIl HepaBeHCTB = 2 € [-3; 0] U {3}. Ilo-

CKOIBKY 22> 0,To02 =0, unu z = 3. Ecau z = 0, To
HCXOJHAsA CHUCTEeMa He MMeeT pellleHUH; ecau 2z = 3,
To X2+ 9 = 6x, oTKyzna x = 3, Torga y = —2.

Omeem: (3; —2; 3).
104. Omeem: x = 25.

105. Omsem.: [0; 2].
YKas3arnue. 3anicaTs HePaBeHCTBO B BU/E

|1 — 2x| < x + 1. Jlamee paccMOTpeTs JBa CIydas:
1)1-2x20;2)1-2x <0.

106. Omeem: x = 3.
Vraszanue. 3anmucath ypaBHEHHE B BUe

V8x—T7 + J2x-4 = J7x-3 + J3x-8.
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Taxkas ¢opMa 3anmucu oOyCJIOBJIEHA TEM, YTO

Bx—-T7+2x—-4)=(Tx - 3) + (3x — 8).

IJTO AaeT BO3MOXHOCTb 3HAUYHUTEJNBHO YIPOCTHTH
ypaBHeHHE. | | '

107. Pewerue.
I ciocob

IIycts AC = b, BC = a, AB = c. IlpoBegem AM
TaK, 4Tobsl /BAM = 15°, Trorna LZAMC = /MAB +
+ LMBA = 30° (BHemiauil yroa AAMB), AM =
= 2AC = 2b (110 CBOUCTBY KaTeTa, JiexKallero IpoTUB
yraa.B 30°). 3uauurt, u MB = 2b.

IToctpoum MN 1 AB, torgpa AMNB ~ AACB n

MB BN 26 ¢ 1,
= , MK = , OTKyZa ab = —c*, u Tak
AB BC c 2a 4

KaK S, pc = -;-ab, TO S, pc = %cz, 4. T. I.

I1 crioco®

a = c cos 15°, b = ¢ sin 15°, Toraa .ASMC,:.,'--= —;—ab =

= _-1-02 sin 15° cos 15° = —}1—02 sin 30° = %Cz, 9. T. A.

- 108. Omeaem: -—3-1— <x <—21; 2-7— <x< 3—1-
8 8 8 8

109. Omsgem: (3; 2).
Yraszanue. 3anucaTts I ypaBHeHHe CHCTEMBI B BHJIe
x2—-22y~1)x + (by? -8y + 5)=0.
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‘ITanee moJIiydeHHOe ypaBHEHHE PaCcCMOTDPETh KaK
KBaJpaTHOe OTHOCUTEJIHHO X.

110. Omeem: 1089.
 111. Omeem: (4; +x).

112. Omeem: a = 39.

Yrxazanue. O603HAYUTH KOPHU YPABHEHUS X, =
=m-d,x,=m,x,=m+d.

IHalee UCIONBL30BATH METO HeollpeJdeJeHHbIX KO-
3P PUIEeHTOB.

"1183. Pewenue. Ecina?+a+1 =0, 1o

a+l=-~1 Tor,uaa2+——=( + ]
a a
il G [ NG lJ
a a
=—-1-(- 1)-—~( 1) =-2;
)
at + —14— - a3+—}§- l\J (a2+i2) = -1;
a \ a’ ) a \ a
( 3 4 |
a5+—1?= a4+i4 [a+l] a3+—23-)=—1,
a \ a ) a \ a
a6+i6=2,a7+-1;%—1,HT.,u.
a a

M3 3THX COOTHOILUEHMN BUJAHO, YTO AJS IIOKa3a-
TeJell cTelleHN, KPaTHRIX 3, 3HaUeHHNE BbIpa'KeHUusd
pPaBHO 2, a B OCTaJIbHBIX cay4dasax paBHo —1. Ilo-
ckoJabKy 2010 xpaTHO 3, TO 3HAUEHME JAHHOTI'O BbI-
pakeHus paBHO 2.

Omeem: 2.

114. Omeem: (—x; 0) U (—g—, +ooj :

Yrasanue. 3anucaTb HEPaBeHCTBO B BUJe
18x +1|>|V8 +1|- V3, uT. 4.
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115. Onieem: npu a = —16.
(x-3)}(x+3) xzk—-l—k+1_

- 116. Pewernue. y =

i
_xk__2=(x—,-3)(x+3) 9
-y
D x#0, 1) x>3, 2) x<3,
x#3. y=x+1. y=-x-93.

YA

A\

o
Ead

117. Omeem: [-2+/2; 0) U (0; 242 1.

118. Pewernue. |
I cmocob6
ITycts L/CBD = LCAE = a.
N3 AAECEC =24 sina.C ,upyron CTOPOHEI, EC =

—-BC BE = 12 - 7 cos Q.
sino. .
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B

- 12

sinq

nau 24 sinoa+ 7sinacosa—12 =0.
YuursiBas, uro 12 = 12(sin? a + cos? o), umeem

12 sin? o + 7 sin a cos a — 12cos? o =0, ninm
12tg?2a+7tga—12 =0, oTKyZna

ITonyuum ypasuenne 24 sin o = — 7 cos a,

3 4
teoa=—,tga=——.
g 1 gar 3
TaRRaRO<a<90°ntga>O,Totga=—§-He
IOJXXOJHUT. I/IaAAMDtga=MD=MD=§-,0T-
AD 12 4

Kyaa MD =9, rorna BD =7+ 9 = 16.
1 |

SHAYUT, Sy, pc = -2—AC- BD =192.
C npyroii cTOpoHEL, S, 5 =p " T, ThE |
p= l(“?‘AB +AC),AB = JAD? + BD?® = 20, Toraa

p:~(4o+24)—32nr—13i22—6

Omeem: 6.
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II coocob
U3 AABD AB?=AD?+ BD? Ilyctb AB=y, MD = x,
rorzga y* = (7 + x)? + 144. s nopodusi AAEC u ABDE

EC _ DC EC 12
nMeeM = , WA —— = ——,
' BC 24 gy
Ho EC = y — BE, Toraa y—EC _ .1__
Y
3aMeTHM, ITO BE ='§2, i BE = L0 +X)
BM y y
2— —
y — BE = l(y2 — 49 — Tx), Torga y -49-Tx _
| y 24y

=1—2,Hnny2=7x+337.

y

Tak xkak y? = (7 + x)? + 144, 1o moxyuyum

(7T+ x)*+ 144 = Tx + 337, oTKyAa

x,=9, x,=—16 (ge mogxonur).
Ecmmx=9,ToBD=7+9=16, ur. 1. (cMm. I cnocod).

119. Omesem: x, , = +2.

120. Omeem: (%(1—\/17); —1) W (1; +o0).
'Y;caalal-nite. [IpeobpasoBaTh HepaBeHCTBO K BHAY

lx + 1| > 3 — x2. [Tasiee pacCMOTPETH ABA CIyYasi:
Dx>-1;2)x<-1,urT. 1.

121. PeweHnue.

ITycrs Touka O — LIeHTP OKPYKHOCTH, Kacaro-
meiicsa KareToB AC u BC B TOUKax, COOTBETCTBEHHO,
E u D. Ilycrs AC = x, BC =y, AE = b, BD = a. Tak
kak BC 1 OD,AC L OEun OE =0OD =r, to CDOE —
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C E | A

kBagpaT, tornaAC=b+r,BC=a+r,t.e.x=b+r,
y=a-tr.

W3 nopodusa ABDO n ABCA nmeeM a._a+rr , OT-

r b+r

KyAa HaxoauM ab = r. (1)

Kpowme Toro, S,,,. = 56, Torga (a + r)(b + r) = 112,
nau ab + (a +byr+r2=112.

YunreiBad (1), umeem

2ri+(a+ byr=112. (2)

Corjyiaceo ycaoBuio 7r = x + y, uau a + b = dr,
roraa (2) npumer Bug 2r2 + 5r2 =112, r: =16, r = 4.

Omeem: 4.

122. Omeem: x = 3.
Yrxazanue. IlpencraBuTh ypaBHeHHNe B BHJeE

(Vx—-2 + Jx+6 )2 + (Jx—-2 + Jx+6 ) = 20. anee
gaMeHa vx—-2 + Vx+6 =y, raey >0, urT. 4.

123. Omaem: (—o; —2] U [6; +).

124. Pewenue.

ITycts B AABC ZC = 90°, CE — 6uccexTpuca,
CD — BricoTa. I3 TOUKH F ONIYyCTHUM NePHOEHIUKYJIA-

pel EM u EN na katetsl AC n BC. Ilockonsky CE —
ouccekTpuca, To EN = EM, rorna EMCN — xBagpar.



120" o 800 Ayqwmx ornmnuaaHsix 3aaa4 no marematuke. 9-11 kaaccel

6

ul
A | E D B

N3 ACME, rge CE = 8, naxogum ME = Q_E_ =

7

—4J— EN = ME = 442. Hyc'rbBC—-xAC-y
TornaSMBC—-SAACE+SACEB= y 4\/_+ x 42 =

=2J2(x+y). | m
C Apyroi CTOpPOHEL, S, 5, = %xy. (2)

Cpasrusas (1) u (2), umeeM 2+/2 (x + y) = -;—xy,

uiu 32(x + y)? = x2y2.

Haxonen, S, ;. = —;—AB CD = 3 +y’ = —;-xy,

oTKynaa 36(x? + y?) = x2y2.
HMmeeMm cucTeMy ypaBHEHUH

32(x+y)* = x*y°, (3)
32(x+y)* =x"y". @

3aMeTUM, 4YTO JJIs HAXOXKIeHUS NCKOMOM IIJIoIa-
aun AABC HeT HeOOXOAMMOCTH HAaXOAUThL B OTAEJIbHO-

CTU XU Y.
xzyz

U3 ypasHeuud (3) umeem x2 + y? = - 2xy.
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2 2
x‘y°
V3 ypaBueHnusa (4) Haxoaum x? + y? = 3‘:; -
IIpupaBHUBas IpaBbkle YaCTH IOJYYEHHBIX pa-
BEHCTB, [IOJYYUM
2

x’y? Xy | 1 1)
- 2xy = 2V anw x| -1 = 24y,
32 7 Tge Y (32 36)
1 .
-2, xy=2-8"36.
36 Y OTKYZa XY

3Ha4uT, S, 5. = -%xy =8+ 36 = 288 (kB. ex.).
Omeem.: 288. |
125. Omeem: [5; +x).

126. Pewenue.
Ha nnockoctut xOa n3o06pa3um mapaboJibl

a=-x*-2x 1n a==l(x2—4x).

Kax BUIHO U3 PUCYHKA, TOUKH, KOOPANHATHI KO-
TOPBIX YAOBJIETBOPAIOT JAHHOM CHUCTeEMe, JIearT
HM)Ke nmapabosasl a = ~x% — 2x U BuIIle Mapabdoiisl

1 2
= — —4 .
a 6(x x)
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Peuras ypaBHeHHe -x2—-2x = ?13-(x2 - 4x), HaljleM

abCIiicChl TOUeK IlepecedeHus napabour:
—6x2—12x = x2 — 4x, nau Tx% + 8x = 0;

x(7x + 8) =0, otkyaa x, =0, x, = —%— :
| 8
Ecnu x, =0, To a, = 0; ecnu x, = rE TO
64 16 _16(4 _ 48
a,=—|-—-— — =-1
49 7 T\7 49"
HUrax, mapabonsl a = —x2 - 2x U a = 213-(.152 4x)

\ 8 48
nepecexafo'rca B TOUKax O(O 0) HA -—-;7— — |. 3ame-

THM, YTO TOYKa A PacCIOJNOKeHa JieBee BePIIMHEI
mepBoit napaboasr B(-1; 1).

I'opuszoHTaIbHAA NpPAMaA IepeceKaeT 3allTPHXO0-
BaHHYIO 00JIaCTh IO €MHCTBEHHON TOYKE, eCJM OHAa
IIPOXOAUT depe3 TOUKH O 1 B, T. e. npu a = O na=1.

Omseem: upuna=0ua=1. |

127. Omeem: g(9\/5 + 3415 ) e,

128. Omeem: 1 <x < 2.

129. Omeem: npu a = —4.
Vrasanue. [JanHasg cucTeMa He UMeeT pelleHuH,
ecIu

6+a 2 3+a

-4 a l+a
130. Yrasanue. IlpegBapuTe/ibHO IOKA3aTh, YTO
8(a” + b7 + ¢")? = 49a%b%c*(a? + b% + c?)? (a* + b* + c?)
u 25a%b%c?(a? + b% + ¢?)? = 4(a® + b® + c®)°.
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131. Omeem: cymec'rByeT, HalpuMep, CO CTOPO-
Hamu 25; 38 u 51 en. |

132. Omeem.: (—3; i—4—~—j , (2; iJ'z').
\/5 ,

133. Pewenue. Ha npoponxeanun orpesxka BM za
TouKky M BodbMeM Touky D, Tak uro MD = CM. To-
raa ACDM npasunbHbIi u CD || MN.

Suaunt, BM : MN=BD : DC=(BM +CM):CM,

e 1 o, 1 1
""" MN CM BM
x#0,
134. Pewenue. D:
lx<4.
(0< x <4, e .

1) < | T ' ;
y=2V4-x. 2"
(x<0, ' }

2) < | | _4
ky'"-—'-"—2\/4—x. _/

135. Pewenue. YpaBHeHHe o0IIeN KacaTeJbHOM
zanuineM B Buxe y = kx + b. CiegoBaTenbHO, ypaB-
HeHUs X2 ~6x + 8 =kx +bux?+x+2=kx+b
OOJKHBI IMeTh eJUHCTBeHHOe pellleHue, T. e. JUC-
KPUMHUHAHTELI COOTBETCTBYIOIINX KBaJPaTHLIX ypaB-
HEeHU

x2—-6+R)x+8-b=0ux*-(k-1)x+2-b=0
JOJI;KHBI OBITH PaBHBI HYJIIO:
D,=(6+EkE}-4@8-b)=0mnu
D,=(k—-1)-4(2-b)=0.
g HaxXoKaeHusa 3Haue Uil B 1 b noaydum cucre-
MY YpaBHeHMH |

36+12k+Ek>—-32+4b=0, [36+16k+4+4b=0,
E*—2k+1-8+4b=0; E*+2kE—-T+4b=0,
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otiyna 16k + 4 — (2k — T) =0, 14k = ~11, k = —-%,
TOorga . 1 + 16 - ——1—!- + 14 + 4b = 0, uan
| 14 | 14 R
-1——2-—1~ — _I_Z_f_i_ + 4 + 4b 0, oTKyzAa H&XO}II/IM b= 1559
196 14 2744
11 1559
SHAUUT, Y = ——X + ——-.
14 2744
Omeem: y = ~-ll-x + 1559 .
~ 14 2744

136. Pewenue. Tak rax 10 = 2 - 5, To HyJIe# B
yucie 2010! 6yger cTONBKO Ke, CKOJBKO nudpa 9
BXOAUT B PasIoKeHye Ha IPOCTEIE MHOMKUTEIH 3TOTO
yucsia. 3aMeTHM, 94TO KaXXJoe IISToe YACIO NeJIUTCH
Ha 5, 3HauuT, ynces or 1 xo 2010, gexammxca Ha 5,
oymer 402, Ha 25 — 80, ma 125 — 16, va 625 — 3.
CiepoBaTeJbHO, 5 BXONUT B pasjoskenue B 402 + 80 +
+ 16 + 3 = 501-i crenenu. 3HauyuT, B uucae 2010!
oyner 501 Hyab. YUuUThIBasdA, YTO ABOMKA BXOAUT B
pasiyio)keHue B 6oabOiel cTeleHH, YeM D, 3aKJIO-
yaeM, 4YTO IOCJeJHAS ero HeHyJeBas nudpa 6yxer
YeTHOM. »

137. Omeem: x—-%’l, ned.

Yrcaaauue I'Ipeo6pa3013a'rb ypaBHeHHe K Bn,ny
a’+b*

2ab

lcos 3x| =

138. Omeem: npu m = -i%- um=-25.

139. Omeem: Her.
Yrazanue. y(x) =ax?+ bx + ¢, a #0.
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(3) - y(1) = 24a + 4b — yeTHOe, a 110 yCJIOBmo
NOJIKHO OBITH HEYETHBIM.

140. Omeem.: (—2; 0).
Yrasanue. HpeoﬁpaaoBaTL HepaBeHCTBO K BI/I,ZIY_

x* -4
|=|-2
2) x <0.

141. Vrasanue. BosBecTu B Ky0O U y4ecTs, 4TO

Yx+45 — Yx-16 = 1. Bo3aMOKHEI ¥ IpYTHE CIIOCO-

' ObI pellleHUsI, HallpUMeD, 3aMeHBbl
x+45=ad x— 16 = b°.

142. PeweHnue. Ich'rb a, b, c — CTOpOI—II:I Tpe-
YyrOJbHHUKA, nNpruueM a < b < c.
IIo ycnoBuio a + ¢ = 2b. (1)

= 2R, otkyzna b = 2R sin R.

- 2 x%. Nanee paCCMOTpeTL,Z cayyasa: 1) x > 0;

Kpome Toro,

sin/B -

abc a+b+c abc
SAABC=p-r=Z—E_,mm 5 = 4p’ TR,
yuuteiBad (1), monyaum ac = 6Rr. . (2)

ITo Teopeme xKocuHycoB b? = a? + ¢? — 2ac cos ZB,
uinu b2 = (a + ¢)? — 2ac(1 + cos £B),

2ac(1l + cos £/B) = 3b?,

12Rr (1 + cos ZB) = 3b?, unn

12Rr (1 + cos ZB) = 12R? sin%? /B,

r(1 + cos £B) = R(1 — cos ZB) (1 + cos ZB).

Ho1l+cos ZB#0, T. e. ZB # 180°, Torga

r=R(1 — cos £B), otrkyna 1 — cos £B = I

r 2-—\/§
2

Ilo ycaoBuio — =
R

’

N
2

, TOTRa cos /B =

/B = 30°.
‘Omeem: 30°.
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143. Omseem.: 1099.

144. YVrxa3arnue. CiloXUTh YPaBHeHNA CHCTEMBI 1
HAaWTH 3HaueHHe x2 + y?, mocjae uero mojaCTaBUTHL B
IepBoe YpaBHEHHUE.

145. Omagem: 2nn, n e Z.

cosx=1,
Yra3aHue. nuT. JI.
cosTx=1,

146. Omaem: 336.

abc
Vraszanue. Ucnosnp3oBaTh GopMyasl R = iR 1

r = —. Hanee 0003HAYUTH CTOPOHBI TPEYrOJbLHUKA
p .
abc  x(x+4)

=130,
4p

a=x,b=x+2,c=x+4, Torna

hT. JI.

147. Omeem: —i/i;ilz .
| 2 V2

148. Yrasanue. Yyects, uto a®* — 1 genmrcs Ha
2
a’— 1.

149. Ilycty B Tpanenuu ABCD AB = CD, AC =
= BD=mu ZAOB = o, AO = x, CO =Y.

3aMeTHM, UTO B C

S =2S,081 Sspoc T

+SMOD=2-%xysina+

+-12-y2sin(180°—~a)+ | -~ D

+ --12—x2 sin (180° — a) = xy sin a + %yz sin a +
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+ %xz sin a =-é-(x + y)? sin a = lm2 sin Ot»,

rone x +y =AC = BD = m. Urak, S = %mz sin a,

Y. T. [.

150. Omeem: (0; 0; 0), (iﬁ'fm@'ﬂ-_\@).

151. Pewenue. PaccmoTpum RBaI[paTI/I‘IHYIO
dyurnumo f(x) = ax? + bx + c.

3ameTuM, 4to f(1) - f(0)=(a+ b+ ) c <O0.

CaemgoBaTesibHO, Ha KOHIIaX oTpe3ka [0; 1] dyHK-
IIVsI IPUHIMAaeT 3HaYeHU A Pa3HbIX 3HAKOB, IIO3TOMY
ee rpacuk mepecexaer och OXx, a 3HAUUT, JUCKPHUMHU-
HaHT D = b% — 4ac > 0, 1. e. b? > 4ac, 4. 1. A.

152. Omeem: 4.

153. Pewenue.
I ctocod

IIycrs by, b,, b; — uckoMele uncia, obpasymwoinue
BO3pacTalollyo reoMeTpuyecKkyio mporpeccuio. Co-
IJIACHO YCJIOBUIO, UMEEeM CHCTeMY

b, +b, + b, = 26, b:(1+q+q*)* =676,
b2 +b2+b1=364; |p2(1+q®+q')=364.

Paznennm nouseHHo 1 ypaBHenue Ha II:

1+q+q°)°
( g qz _13 (1)
1+q¢°+¢q 7
3ameTrum, uto 1 + @2+ ¢* = (1 + ¢?)* — ¢* =
=1+¢+q9 A +q*—0q).
Toraa ypasaenue (1) npumeT Buj
1+q2+q =-1§,Hnn6q - 20g+6 =0,
1+q¢° —q 7
1

3q* — 10g + 3 = 0, oTkyza HaxomuM ¢, = 3, ¢, = 3
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Hocxonbxy IIporpeccus Bospac'ralomaﬂ (no yCJi0-

BUI0), TO ¢ = 3, TOTAA b, = 26 5 = 2.
1+qg+q
Omeem: b, =2, q = 3.
| II criocob

N 3BeCTHO, UTO €CJIHM BCe UJIEHBLI I'eOMeTPHUYeCKOM
IIPOTPECCHUY BO3BECTH B HEKOTOPYI CTEIIeHB, TO
ONATH IOJYYHM eOMEeTPHUYECKYIO IIPOrpPeccuio.

( 3
b}(l_q ):326,
{b1+b2+b3=26, 1-¢q
b} +b, +b; =364; bf(1-(2f):-364.

Paznenum nmounenno Il ypaBHeHUe IMONy4YeHHOH
b1(1+q3) _ 14

cucTeMbl Ha I

l+qg
‘A remneps pasjenuMm I ypaBHeHHe cHCTEMBI Ha IIO-
| .3 2 :
— a qs)(1+q) _ 13 — 1+q+q2 _ 13 ,
(1+g°)d-q) 7 1-g+q 7

uT. A. (cm. I ciocod).

III criocob
b, +b, +b, =26, (b, +b, +b,)* =267,
{bf +b7 +b2 = 364; {bf‘ +B% +b% = 364;
b2 +b2 + b2 +2b,b, +2b,b, +2b,b, =676,
{bf +b2 +b2 =364,

364 + 2(b,b, + b,b; + b,b;) = 676, nnu
b,b, + b,b, + b,b, =156

Ho bz-—bb3,Torp;abb + b2 + b,b, —156
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b,(b, + b, + b;) = 156. Tax kak b, + b, + b, = 26, T0
b,=156:26 =6, urT. &. |
Omeem: b, = 2, q = 3.

- 154. Omsegem: x = —2.

Yrkaszanue. (x — 1) -9 = x3 + 8.

155. Omeaem.: (1; 16). |

Viaszanue. Bamenoit Jx = Yy, voe y > 0, nanHoOe
-9+ _,,
(y+3)(y-1)

HEPaBEHCTBO ITPUBOAUTCA K BUAY

peniaercd MeToJ0M MHTEPBaJIOB.

156. Omeem: b, = 32, ¢ = —;:

157. Omeem: sanpumep, x = y = 4020.
Yrxasanue. 3anucars ypaBHEeHHeE B BHUIE
(x — 2010)(y — 2010) = 2010°. |

158. Omeem: x, = 16, x, = 96.
J97-x =a,
Yx-15=b

Yrxa3zanue. 3ameHoH { NOJIVAYNM

a+b=4,
at+br=g2 = N

159. Pewenue. |
I cmocob

Tak kak sin® x + cos® x = (sin x + cos x) (sin? x —
- sin x cos x + cos? x) = (sin x + cos x) (1 — sin x cos x),
TO UCXOJAHOE YpaBHEeHUE IIPUMET BUL

4 (sin x +cos x) (1 —sin x cos x) =

= 3 (sin x + cos x), nin

(sinx +cosx)(4—4sinxcosx—3)=0,

(sin x +cos x) (1 —4 sin x cos x) =0, orkyza

5. 3ak. 463
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sinx+cosx=0,tgx=-1, x=——§ +nn,neZ,
mmr 1 - 2 sin 2x = 0, sin 2x = &, x = (-1)'-~% +
| \ 2 12 2
Omeem: -~ + nn, x——( 1) —-—+m,neZ
» 4 12 :
IT crioco6

4 cos® x — 3 cos x = 3 sin x — 4 sin?® x.
Ho4 cos®x —cosx =cos3xu.3sinx —4sin®x =
- = sin 3x, Torga cos 3x = sin 3x, T. e. tg 3x = 1,

T T nn
3x =— +nn, x = -+ , nez.
4 12 3 -
160. Omsem: 0.
Yrxazarnue. Bo3BecTu 06e yacTu paBeHCTBa

a+b+c=12 B kBagpar.

161. Omsem: B I pa3 8 nx ciiupra, BoO Il paz — 7 .
Yraszanue. CornacHo yCcJI0OBUIO, UMeeM ypPaBHEHUE

(64 - %) — x(64 — x)

=49, uT. 1.

162. Omeem: x, = —0,5, x, = 1.
Yra3zarnue. PaccMoTpeTh [Ba ciay4yas:
1)x>0;2)x <0, ur. A

1683. Pewernue. IIpogomxum AD no niepecedyeHN s C
BC B Touke E. Tak xaxk LA = /B =45°, o LAEB =
= 90°, sHauur, AAEB paBHOOeApEeHHBIN! U IIPAMO-
yroapHblii. Ananoruuyao B ADEC DE = EC, ZEDC =
= ZC = 45°, llyctb AE = BE = x, DE = CE =y, 10-

1
roa S, qp = -é—AE - BE = é—xz, SADEC}= Eyz.



Pazaer H. Orservi. Yikazanus. Pewenns: 9.kaacc © 131

3HauuT, S,,4pcp = —;"(:)c2 + y%). HoB ADEB x? + y? =

o .
= BD?, cienoBaTenbHo, S, p5op = 2BD2 4. T. 1.

164. Omeem: 91.

Vraszanue. 10a + b = 10ab + k 10b+ a =2ab + &,
rae k — ocrarok. Torapa, seruutas ua I pasencrna Il,
nonydyuM 9a = b(8a + 9), u T. &.

165. Omsgem: x = -723 + 2nn, n 2 2.

YViasanue. IIpuBecT ypaBHEHHE K BULY
|[Vx~3 +1]=sinx+ Jx-3.

166. Omesem: Het peIneHun.
Viaszanue. JleBast yacTb ypaBHeHHA X° — X =
= (x — 1)x(x + 1) kparHa 6.

167. Pewenue. I3 mepBoil TOYKM MOXKHO IIpOBe-
cta (n — 1) IpAMBIX JUHKUU KO BCeM ocTaabHLIM. 13
BTOPOHM TOYKH MOYKHO IpoBecTH (n — 2) OpAMBIX JU-
HUM, TaK KaK IIpaMad, HAylias K IIepBOU TOUKe, YxKe
yuTeHa. 13 TpeTheil TOYKM MOXKHO IIpoBecTH (71 — 3)
NPAMBIX JUHUK 1 T. . A3 nocaenHeil TOUKU HeJIb3A
OyJZieT IpoBeCTH HH OAHOMN IIPSAMOMN JUHHHK. TaKUM
00pa3oM, YHMCJIO IPAMBIX JIMHUM IIpPEACTaBIsEeT CyM-
MY WICHOB apu(MeTHIeCKOH IPOTrPECCHH.

S=n-1)+(n-2)+(n-3)+...+3+2+1,
raea,=n—1,a, =1 1 unucio ujieHOB (n 1).

a,+a, (n 1)_(n ;+1) (n—1)=

Torp;a Sn =

_ n(n — 1)
—————2 .

Omeem: 2(—’32:—2 IPAMEBIX.

5*



132 « 800 Aytmmx OAMMITHAAHBIX 3aAaq 110 marematvke. 9—11 kaaccs

168. Omeem xB+xl+1=(x2+x+1)(x - x1° +
+x9—-x7+x6--x4+x3—x+1) | |

Yraszanue. Ilokasats, 4To ,ZIaHHbII/I MHOTOUJIEH Je-
aurcsi Ha x2 + x + 1.

- 169. Omeem: (-2013; 0).

YKaszaHue. —-——l-——— = ——1- - —1—

cx(x+1)  x x+1
170. Omesem: 1 cm.
- 171. PeweHnue. ,I[aHHbm MHOTI'OYJIEH IIpeJCTaB-

nseT cob0il CyMMY IIIeCTH YUJIeHOB I'eOMETPUYECKOIt
nporpeccuu, rae b, =1, g = x2, b = x°,

Ilo dopmysae cyMMEL S, = —l?l‘—q—;l)l MeeM
2% xt -1 xP -1 (x-1)(x°+1) _
x? -1 x? -1 x® -1
_ (-1 +1)((x*) +1)
x?-1

=+t x+1D)(xP-x+ 1)+ 1) (x*—x2+1).
Omsem: (x* + x + 1) (x* — x + 1) (x* + 1) (x* — x* + 1).

172. Omegem: x = 4.

- VYraszanue. JleBy1o yacTbh ypaBHEHHUS 3alMCATh B
1 1 1

Buge x* x2 < xt - x8-...=x 248 | Jlamee HCHOJIb-
30BaTh POPMYJY CYMMBI O€CKOHEUYHO yObnIBaroIeil
reOMeTPUYECKON IIPOrpecCcHH.

173. Omsem: 8nxm, m € Z.
Yrxa3arnue. YuecTh OrpaHNYEHHOCTD Roanyca

174. Pewenue. 3ameTuMm, 4t0o x%2 — 5x + 6 =
= (x — 2)(x — 3), Torxa mHorouwineH M(x) menurcsa 6e3
ocraTka Ha (x — 2) u (x — 3). CorntacHo Teopeme Bezy
nMeeM
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M(2)=8a+4b-146+102=0,

{M(3)=27a+9b—219+102=0;
8a+4b =44, 2a+b=11,
{27a+9b:117; {3a+b=13,

OTKVAa HaxoauM a = 2, b = T.
Omeem:a=2,b=1717.

175. Omeem: (1; 1).
176. Omaem: (—x; 2).

177.0Omeem: 1) x=6,y=2,2=1;2)x=6,y=1,
z2=2;3)x=8,y=3,z=1;4)x=8,y=1,2z=3.

178. Péweuue. '

/
/

179. Omeem: upua=2ua=-1.

Yrasanue. Beipa3ute u3 I ypaBHeHUuA x yepe3d y u
noacrasuTh Bo Il ypaBuenue.

180. Vrxa3arnue. 3anucars ypaBHeHHe B BH]Ie
(x2-x-22-32=x3+1.
181. Omseem: 9 y4yeHUKOB.

Yraszanue. IlycTh X — KOAMUYECTBO YYEHUKOB,

y — CpeZIHI/Iﬁ BO3pacCcT YUYEHHUKOB, TOrJa IIOJYYHUM
YpPaBHEHHNe

(xy+y+40):(x+1)+36=y+40,ur. g.

182. Omeem: x, = -2, x, = 1.
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. 1 1
Yraszanue. 3amesnoii — = a, —— = b UCXOAHOE
| X x+1

YPaBHEHHME CBOJAHUTCA K PEIIEHUI CUCTEMBEI

( 7
a’-b*=—, |
< - OTKY/Ja HOBOH 3aMeHOM 2ab = t m1oay4um
a-— .\ .
=1,

. ab |

ypaBHerue t3 + 6t — 7 = 0, xopeHb KoTOpPOTO t = 1,
uT. n. |

183. Pewernue. IIoCKOJIBKY CKOPOCTh MUHYTHOM
cTpeaky B 12 pas 6osble CKOPOCTH YacoBOM, ToO,
0603HAYNB Yepes X BpeMsd, OIPOHIeHHOe YacoBOiL
CTpenaKor, 12x — MUHYTHOM, M, YUYUTHEIBASA, UTO IIep-
BOHAYAJLHO MEXKAY CTPeJKaMHu ObIJI0 poBHO 15 Mu-
HYT, HOJXYYUM ypaBHEHUE

12x = x + 15, oTkyna x = 1-;—11—, TOrJa MUHYTHAaA
| | 4 4
IOTOHUT YacoByIo yepe3 15 +1— = 16—1——1~ MUH.

Omeem: uepes 16—1% MUH.

184. Pewenue. abcde = 45abcde, Torna Bce riugd-
pbl YHCJa HeUyeTHbIe, B IPOTHBHOM CJy4yae OHO KpaT-
HO 10, BHO TOrAa € = 0, 3HAUUT, U caMO YHCJIO PaB-
Ho 0. 3HaAUUT, € = 5, caenoBaTEeIbLHO, UCKOMOE YUCIO
KpaTtHo 25 u d = 7 (2 — 4eTHOe).

3ameruM, utoa + b + ¢ + 12 penurcsa Ha 9 TOr'Za
a+b+c=15.

Kpome Toro, 45 - 35 - abc <100 000, T. e. abc <63,
OTKYZa IMOAXOMUT Yucao 717 17 5

Omeem: 77 175.

185. Omeem: (0; 1,5), (3; 0).
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186 Pewenue. IIycte CTOPOHA KBajpara paBHa X,

Torna AF = BE = x 5HA_B \/5x +5x% -—x\/—
C B

W3 AABE, rne LBAE = Z/ABE = a, ZAEB = 3, 110 Teo-
peMe KOoCHUHYCOB nMeeM 10x2 = 5x2 + 5x2 — 2x\/3 cos f3,
T. e. cos B = 0, orkyga B = 90°, torga LBAE =
= /BFD = 45°. ~

3amevanue. MOXXHO IPHUMEHHUTh CKAJAPHOE IIPO-

napeaenne sektTopos CD u AB.
Omeem: 45°.

187. Omeem: uepes 144 cyToK.

188. Omeem: x = 0,

Yrxazanue. 3amenoit V1 - \f—- = 2y JaHHOE YpaBHE-

HHe IIpeobpasdyeTcsi K BUAY
41 - 4y?)?=(40-4y>) (1 — 2y)*, u T. I.

189. PeweHue.
ITycts O, u O, — panH-
HbIe TOUukH, O — Takasda
TOYKa, IPHU KOTOopoH
O, — cepepuna 00,.
CornacHo CcBOHCTBY
cpefHed JUHUUM Tpa-
Ieniu, PacCTOIHUSA
oT ToukKu O OO0 CTOPOH
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TPeyroJbHUKa GyAyT PaBHBI COOTBETCTBEHHO 2 * 5 —
—-2=8;2-6-4=8;2-12-16 = 8. Yuursisas, 4ro
orpe3ok OO0, He MOXKeT IIepeceKaTh HU OJHOU CTOPO-
HEBI TPEYTI'OJbHUKA, TO ToUuka 0. — IEeHTD OKPYKHOCTH,
BIMCAHHON B JaHHBLIA TpeyI‘OJIbHPIR paguyca r = 8.
Omeem.: 8.
190. Omsgem. (+1; O) (0; _1)

191. Omsem: + 2nn; i—é- +2nn,n e Z.

192. Omsem.: (2; 1).
Yraszanue. PasnoxxuTh Ha MHOXKHTEJH JEBYIO
qyacTh I ypaBHeHHNA CICTEMBI.

Jeil-1
Jx+1 .

Yraszanue. Beectu 3ameny vx+1 =y.

193. Omeem.:

194. Vrkaszanue. UmeeT MecTO TOXIECTBO

(BP+x+1D(ax®+bx+c)=2x>~x*+ x2+ mx + n.

Ianee pacKpbITh CKOOKM U CIPYIIIIUPOBATH CJa-
raeMele IIpU OAMHAKOBBIX cTemeHax. CpaBHuBaA
KO3 (PUIIMEeHTHI IIPU OAMHAKOBBIX CTEIIeHAX X, HaXO0-
mmMmMa=2,b=-1,a+c=0,orkyqam= -3, n=-2.

195. Pewenue. 3ameHoH x =.y\/6—i ypaBHeHUe
IPUBOAUTCA K BUIY

\/—y 2y\/_ —4\/— 6 =0, um 3y —y-2=0.

3aMeTHM, 4To y = 1 — KopeHb MOJIYYeHHOI'o ypas-
HeHud, Torga noayuuM 3y(y2 — 1)+ 2(y — 1) =0, uau
(y-1)@By?+ 3y +2)=0, orkyaa y = 1 — enun-
CTBEHHBIA KOpPeHb MOJYUEeHHOTO YPABHEHHUA, TaAK KaK
ypaBHeHne 3y* + 3y + 2 = 0 He UMeeT AeHCTBUTEb-

HbIX KopHel (D < 0). Urak, y = 1, Torga x = y\/g_ =
= \/6 — KOPEeHb UCXOAHOI'0 YPABHEHU.
Omeem: x = /6 . |
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196. Pewerue. Tak xak x2 = 2y%2 + 1, To x — yuCIIO
‘HedeTHoe. IIycrs x = 2m + 1, Torpa 2m(m + 1) = y?,
OTKYZa Yy — YeTHoe uucyao. Ho umceao 2 — eJUHCTBEH-
HOE J4eTHOoe IPOoCToe, 3HAYUT, i = 2, Toraa X = 3.
Omeem: x=3,y=2.

197. Omeem. 30°, 30°, 120°.
198. Omeem: x,=-1,x,=8.
Vrkaszanue. Paznenurs obe yacTu ypaBHeHUS Ha

\ | 8
x%# (0 1 BBeCTH 3aMeHYy X — & — — = V.

199. Pewernue. Ilycth X, y — KaTeTwl, 2 — T'HHO-
TeHy3a, HpHHéM xsLy<sz.

ITo reopeme ITudaropa x? + y? = 22, sHauuT, x2y +
+ y3 = 22y, Torma x3 + y3 < x3y + y3 = 23y < 23,

CaenmoBartenbHo, x® + y3 < 23, 1. e. Ky0 runoreny-
3bI OOJIBIIIE CYMMBEI KYOOB KaTeTOB.

200. Omeem: x, , = %(2 + ﬁ).
201. Omeem: (0; 0), (-9; 3), (3; 1), (-12; 6).

X =§xy+y2,
Vixazanue.3anucaTh CUCTEMY BBUAE 1 | 1
2y-—x==x",
a 3aTeM IIOYJIEHHO CJIOXKUTh.
YA
- 202. Ykaszanue. Ilocae N

npeobpas3oBaHUA MOJYUMM |
y=2x%*—1. - 14
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203. Omaem: x = —ﬁ, y= g

Yrasanue. IllpeacraButh ypaBHEHNE B BUJE

(x+ 7))+ [y—-‘/zj-] = 0.

204. Omeem: x, = %(1 +J13), x, = %.

3anucaTh ypaBHeHUe B BHJe 3(\/———-—1—) +
| | 3Vx

GRS | |
+ 9(x+§~) —8 = 0 1 3aTeM BBeCTH 3aMeHY
X ,

x - ={,

1
3Vx
205. Omeem: x = 5.

206. Omsem: (4; 1), (1; 4).

207. Pewenue. Ecu X, ¥ X, — KODHH 'rpequIeHa,

X, +x, =—p,
TO II0 TeopeMe BueTa umeeM | 1
xl'xz ="'_"§_o
k P
T. 2 4 .2 _ + x )2 =9 _ 2 2.
oraa x; + x, = (x, + x,) XXy =Pp*— —;
4 4 _ 2 2\2 2 .2 __ .4 2 | .

, 4 2 2 2 2 2 2
x4+ x) =(xl + ) (2 + x2)- xPxl (ka2 =

sl ) )

=| P+ 4|\ P~ | T x|P 7|~

( p’ p’) P )
6p?;

= Nnb —

2 9
_1;2_ -~

-+
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.8 8 ;.6 6 2 2 5 9, 4 . 4y _
xl+x2-—~(x1+x2)(x1+x2)—x1x2(x1l+x,2)—

(s 2 9 ]( 4 2) 1( 2 )
6 2 2 4
=|\p ——=+—-6p° | P —— |- —|DP +—F—-4|=
2 ) »r Pt

(. 2 2
== p8 +'—“§‘) - 8[}74 +_TJ + 20.
\ P p

Hcnonp3ysa HepaBeHCTBO MEXJAY CpPeqHUM apud-
METHYECKUM U CPeJHUM I'eOMEeTPHYECKHNM, UMeeM

A 0
x! +x) = [ps +—§-) — S(p4 +l4) +20 >
p p

> 2 /ps'-f—s- -8 p4‘-—§74—- +20 =242 -8y2 +

+20=20-6+2 > 11, 4. T. 1.

208. Omeem: x = —1. |
Yraszanue. PaccmoTpets 3 cayuad:

1)x<—2;2)—2<x<-§—;3)x‘>§.

209. Pewenue. 3anumem ypaBHeHUEe B BUJE
(x — 2 cos (xy))* + 4(1 — cos? (xy)) = 0, unn
(x — 2 cos (xy))* + (2 sin (xy))? = 0, oTkyAa
x — 2 cos (xy) = 0u sin (xy) = 0,
T.e. x — 2 cos (xy) = 0 u cos (xy) = +1.

- UmeeM 2 cucTeMbI:

1) <rx—2cos(xy)z0, Jx-—-z, x=2,
Lcos(xy) =1, xy=2nn; \Yy=7n, n e Z.
2) (x—2cos(xy) =0, Jx =2,
cos(xy) =-1; Xy =+ 2nk;
xX=-2, |

yz——g+2nk, EeZ.
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210. Omeem: npua = 2019, b =12 078.
Vraszanue. x* + Tx® + ax + b= (x* + x + 2013)(x + ¢).
Ilajlee IpUMEHNTHh METOJ HeollpeleIeHHBIX Kod(d-
(pUIEeHTOB. N

. . y
211. Pewsénue. x#0, x#1. | |
31-1 2 Lo

yl = = T
x—1 x-1 9l

(y>0, - {y<0, 11
1){_2_2)Jy_2 1

| Ly x-1" U 1-x" _{{ 1
212. Omeem: mpua=3. _,|
213. Pewenue. HYCTL-—3--
M(0; y) — Touxra Ha ocu Oy. i

YpaBHeHHe KacaTeJIbHOMN
umeer BUL Y = ax + b. B Touke
KacaHud AUCKPUMUHAHT D RBa,Z[paTHOI‘O ypaBHeHmI
paBeH HYJIO, T. €.
—4x+T=ax+b,ummax’~(a+4)x+7-b=0.
I/ImeeM D=(a+4)*—-4(7-b)=0, mau |
a’?+ 8a + (4b—12) =0 (1)
YpaBueHnue (1) DoJKHO HIMETH ROpHI/I a, 4 a,,
TaKkue, 4TO a, * a, = —~1 — ycaoBue nepHneHANKYJIAD-
HOCTU JaHHBIX npamux, a, 1 a, — yrjIOBLIE Ro:-)q)(pn-
IIVIEHTHI.

Hoa, -a,=4b—-12, Torpa4b-12 =1, b—--l-f- 51

Ha ocu Oy MONYYUIN TOUKY M (O —lf)

Omeem: (O %1—)

214. Omeem: x — -1.
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215. Yrasanue. Yuects, 4To sin 540° =
= sin (3 - 180°) = 0, Torga ypaBeEeHue mocje yIpoluie-

. .
HHUHX IIpDHUMET B — = —X°.
3 2
,T_[aJIee paccMoOTpeTs ABa cjydad, IIocJie Yero Haxo-
2
ANM xl’z = i'-3- .

216. Omeem.: 6,25.

217. Omeem.: 8.
Yrxaszanue. Ecnu x, y, 2 — CTOPOHBI TPEYTOJIbHH-
Ka, r — paguyc BOHUCAHHOM Opr}RHOCTI/I TO 3a/1a42

(rx =214,
CBOJUTCS K PellIeHHIO CHCTEME] ypaBHeHuit { ry = 208,
7z = 240.

HManee npuMeHnTs opmyry I'epora.
218. Omeem: ipu a = 60°.
219. Omaeem: 6.

- 220. Omsem: —6.
Yrasanue. IlpuBecTu ypaBsHeHUe K BUAY

(x+15+§-§)(x+13 6)=3.
x X |

36
,IIaJIee 3aMeHa y = x + —
X
221. Peiuenue. JoonycTuM, 4TO YpaBHEHHE HMMeeT
o m m
panuoHaJbLHLINA KOPEeHb X, = — , IpU4eM — — Heco-
» n n

5 3
KparuMmas Ipobb, Torjaa (—nl) -p- (Ln—) +1=0.(1)
| “\n n

YMHOXKUM 06e uacTu (1) Ha n®:

5 m5

m—-pm3+n3 0, mmm — =pm?—n3. (2)
n’ n’
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m |
IlockonbKy — — HecOKpaTuMmasa Apobb, TO u

m5

—; — HecOoKpaTuMasa [pobe, TOrga Kak IrpaBasd

n
4yacTh (2) ecThb IeJioe YKCJIO.

CrnenoBaTesbHO, PaBeHCTBO (2) HE MOJKET BBIIOJI-
HATHLCS, 4 9TO M 03HAYaeT, YTO Hallle JOIyIIeHUe
HEeBEepPHO, T. €. ICXOHOe YPaBHeHNe He UMEeeT Pallno-
HaJIbHBIX KOPHEM.

222. Omesem: 210.

2
223. Pewenue. 1lycts y = 1-y2x 25x+4 ;
o9x—-2x" -3
y = J2x? —5x+4-1 _ 1 S
2x* —5x+3 V2x? —5x+4+1 |

3HaMeHaTeJIb Apodu mpecTaBUJIN B BHUIE
(2x% — Bbx + 4) — 1 » pa3JOKHIN HA MHOMKHTEJIIH).
Hycre 2x2 - 5x +4=1t, rge t > 0 ipu Bcex x € R,

Tak Kak D=-7T<0ma=2>0. |
CanenosaresbHo, E(t) € (0; +x).

1

\/Z+1

yObIBaloOIlasl, TOrga cBoe HauboJblllee 3HaUeHUe OHA
IIOJIYyIUT IIPU HAaVMeHbIIIeM 3HadYeHUH ¢, T. e. IIpHU
b 1 '
=1—.

BameTuM, uTo QYHKIUS f(x) = f(t(x) =

o PR
Tak kak 6arkaimumMu Kk x = 1 1 IeJIBIMU YUCIa-

mu 6yayT O 1 2 (upy x = 1 QYHKLIHMS He OnpeseseHa),

10 Y(0) = % 7 y(2) = ﬁlﬂ .
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Ho y(2) > y(0), cnenoBaTenbHO, NCXOHOE BLIpA-
JKeHUe uMeeT HanOoJiblllee 3HAUEHHe ITpH X = 2.
Omeem.: 2.

224. Omeem: (0; 0), (+2; +1), (+\/_,¢2\/§)
Yraszanue. Ilapa (0; 0) — pemeHne CUCTEMEI.
Ilycrs xy # 0, Torga, nepeMHOKUB 00e UacTH CUCTe-

MBI, a 3aTeM pasfenus Ha x°y® # 0, moxydum
3 2 2 3
X x
'8 / Z_| =099,

3+ 2+ 2+3

y. ox* oyt x

Hanee samena — adges t. B pe3yabTaTe yopoiile-

Yy
Y X

¥ x ’ x ) : -
HU moayuuM = = 2, = = =, 3aTeM NOACTAHOBKOII
Y Y

BO Il ypaBHEeHUE UCXOMAHOM CUCTEMBI, 1 T. A.

225. Pewenue. B koopauraTHOU cucteMe Oax OT-
MeTHM IIITPUXOBKON BCe TOUKH (a; X), KOOPDAUHATHI
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KOTOPBIX YIOBJETBOPAIOT YKA3AHHBIM HEPABEHCTBAM
(ABOMEHOHN IITPHXOBKE COOTBETCTBYIOT T€ TOUKH,
y KoTopbixX x € [1; 3]). 3 pucyHKa BUAHO, YTO TOJIb-
Ko mpu a < -3 ma>1nonocal < x <3 uearnkom
IPHHAUIEIKUT 3alITPUXOBAHHON 06JIaCTH. -

Omeem: a € (—o; —3) L (1; +o).

226. Omeem.: 16.

227. Yrca3auue IIpeobpa3oBaTsh naHH0e BbIpaKe-

HUEe K BUAY —-(m + 2)(m + 3)(m + 4), OTKy,ZIa 1 cJe-

AyeT Tpe6yeM0e.

228. Pewenue. Yupoctum II ypaBHeHUEe cucTeMbl

J@x=22+@-3)* + Jx+1)+(y-T7 =5. (1)
3ameruM, uto I KBaApATHEIA KOPEHb — BTO pac-
CTOSIHHE OT TOUKHM KOOPAMHATHOMN MJIOCKOCTH C KOOP-
nuunatamu C(x, y) Ao TOYKH ¢ KoopauHaramu M(2; 3),
a Il kopeHbp — paccrosHue oT ToUuKu C(x, y) 4O TOUKHU

N(=1; 7). Kpome Toro, MN = \/(—1—2)2 +(7-3)* =5.

CrenoBaTenbHO, ypaBHeHUe (1) nmeeT reomerpu-
YeCKUM CMBICJI: PeIliecHHEeM 3TOT0 YpaBHEHUS ABJIS-
IOTCS TaKue mapsl ducena (X; y), A KOTOPHIX Ieo-
MeTpUYecKoe MecTO TouyeK ¢ KoopauHaramu C(x, y)
Ha KOOPJAHUHATHOM IIJIOCKOCTH 3aJJaHO PaBEHCTBOM
MC + CN = MN. OueBHUAHO, UTO JUIIb TOUKH OTPE3-
Ka AB ¥ TOJBKO OHM 00pas3yioT reOMeTpPUYECKOe Me-
CTO TOUEK. YIpOoCcTHUM Temnepsb I ypaBHeHe CHUCTEMBI:

(x —4)*+ (y — 6)* = 26. (2)

YpaBHeHue (2) ecTh YpaBHEHHE OKPYXKHOCTH C

1eHTpoM (4; 6) 1 paguycom J26 . HaiigeM Touku IIe-
peceyeHusd o'rpeéxa-MN C OKPYsKHOCTBIO (2).
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YpaBHeHue npamoun MN umeet Bupg y = kx + b.
ITockoneKy Touku M 1 N IpUHAAJIEKAT IPAMOMH, TO
KOOPAUHATHI TOUEK JOJI’KHEI YAOBJIETBOPATH IPAMOH
y=~kx + b, T. e. uMeeM

[ 4
2x+b=3, x._-—__-3_,
{—~x+b:7; %b:-l—’—??
. 3
Torza ypaBHeHHe IIPSIMOil IpUMET BUJ
4 17
y=-3 + 3 (3) .

IlogcraBum 3HauveHue y u3 (3) B ypaBHeHUE
OKpPY:KHOCTH (2):

2
(x —4)* + (—§x+1?7—~6j = 26, niu

(x—ayp+ @D 96 952 g4x 89 =0,
OTKYAa HaXOAUM X, = —1, x, = 95’ Torna y, =1,
y —— EE
2 257
3aMeTHM, UTO U3 IIOJYIEeHHBIX TOUEK JIMIIL TOYKAa
¢ abcnuccort x = —1 u opamEaTont y = 7 Gynetr npu-

HaJIeXaTh oTpe3rky AB. 3aauunTt, napa (—1; 7) aBusa-

eTcs pellleHueM HCXOJAHOM CUCTEMEI YPABHEHMUINA.
Omeem: (-1; 7).

229. Omeem: (1; 2), (—1; 0), (2; 4,5), (—2; 0,5).
230. Pewenue. Ilycts AC = BC = CD = x.

ITo ycomoBuio x% =4S, ... (1)

Ho S, p. = —;—AC + BC sin ZC = —é—x2 sin ZC.
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D

A B
YuureiBas (1), moayuum x? = 2x? sin ZC, x # 0,

sin ZC = —;—, orkyaa ZC = 30°, torna LA = ZB = 75°,.

' AB
Ilo ciaepcTBHUIO U3 TEOPEMEBI CUHYCOB — = 2R,
| | sin ZC

Y

AOTKy,u;a R=
1

9.

2

=y.

HsBecTHO, UTO S, =p-r,raep = —;-(Zx + y), Torga

2 _
r=S__* B_ 2@ty (2)
p 2@x+y) r x '
| | 0,5y o
Ho cos LA = —= =cos 75° unu y = 2x cos 75°,
| x
torga (2) npumeTr BUJ .
E = 8 cos T75° -v(1 + cos 75°). | (3)

r .
Ho cos 75° = cos (30° + 45°) = cos 30° cos 45° —

— sin 30° sin 45° = l?—(\/g — 1), Torga (3) IpEMeT
BUA ‘l'? =38 - “i‘g_' (V3 - 1) (1+.~\{1—§-(\/§—1)] =
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=(J§—1)(2J§ +J§—1)=2J5 -2J2 - 2438 +
+4=2(J3 +V2) (V2 - 1).
Omeem: 2(\3 + V2) (V2 - 1).

231. Pewenue. 3anuiiieM ypaBHeHUE B BUje

3
x _2+3. B (1§x+4+x) ~ 0,
x+2 x“-10

x°+3x+4  x°+3x+4 _
x+2 x*-10

B TakoMm mpejcTaBiIeHUU K 3aKJI0YAeTCS Uaesl pe-
merausa. [laiee umeem

(x3+3x+4)( 1 __ 21 =0,

x+2 x°-10

x#-2, x#x+10.

(xX*+3x+4)(x2—x~-12) =0, uan

(x+1)(x?—x+4)(x —4) (x+ 3) =0, orkyzna no-
ayuum x, = -1, x, = 4, x, = —3.

YpasHenune x2 — x + 4 = () He UMeeT AeICTBUTENb"

HBbIX KOpHeH, Tak KaKk D < (.
Omeem: x, = -1, x, =4, x, = —3.

232. Omeem.: 24. |
Yrasanue. 0603HaunTh Vx—-144 =y, u r. .

233. Pewenue. Ilpu a = b monyduM TOXKIAECTBO.
Ilycrs @ # b. Tak kak a®b®* =a + b, To a®b*(a ~ b) =
= (a + b) (a — b), unu a3b? — a?b?® = a? - b2 (1)

IIpu6aBuMm K ob6euMm yactam (1) a?b? = 0:

a®b? — a?b® + a?b? = a? - b? + a?b?, unn

-a¥(b® + b%2+ 1) =b%a® + a? + 1), oTkyAa

a® a*+a’+1

b¥> b +b%+1
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234. Pewerue. 3anuireM ypaBHEeHUE B BUe
(x-6)°-1+(x—-5P+(x-4)*-1=0, unm
(x—TNx—-5)+(x—-5P+(x2=8x+16 —-1) (x* -
-8x+16 +1) =0, |
(x-TWx—=5)+(x—-5¥+(x-5)x—3)(x*—8x +
+17) =0, | |
(x-5)(x-T+x2-10x+ 25+ (x - 3) (x* — 8x +
+17)) = 0, |
(x—-95)(x-3)(x—6)+(x—3)(x2—-8x+17))=0,
(x—=5)(x—3)(x*= 7x + 11) = 0, orryaa x, = 5,

1
Xy = 3,-x3,4 = -2"'(7 =+ \/_5_).
Omeem: x, =9, X, =3, X3, = %(7 + /5).

3 3
235. Omesem: | =;—|.
’ (%2 42]

236. Vxaszanue. PaCCMOTpe.TB dyaxnumo f(n) =

7Y 8Y" |
= 5 + —9— . ,IIaJIee YCTaHOBHUTL, UTO HepaBeHCTBO

BBIIIOJIHAETCSA IIpU n > 4.

237. Pewenue. 3aMeTM, UTO HA OCHOBAHUHU TEO-
peMBI O cpefHeM apudMeTH4YeCKOM H cpeJHeM Teo-
MEeTPUYEeCKOM 1MeeM

Jat+x® —2x%+2x-1 < %(x“ + x% — 2x% + 2x),

J8x2 —xt—x® < %(sz—x4—x3+ 1).

Torma vVat+x®—2x2+2x-1 + 3x%—x*—x° <

< é-(xz + 2x + 1).
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CnenoBaTesIbHO, M IIpaBas 4acTh UCXOAHOI'O ypaB-
HEHHUHA YIOBJETBOPSET YCIOBHUIO

-3—(3352 - 2x + 3) < —12—(.7::2 + 2x + 1), nin

2x* ~4x +2<0,x2-2x+1<0,(x—-1)2<0, or-
Kyga x = 1 — KopeHb HCXOJHOTO YPaBHEHUS.
- Omeem: x = 1. '

238. Pewenue. Ilycts B AABC CD = 4 — BrICOTA,
AB — ocuoBauue, AD : DB=1:2,r= 18

| 7T++13
PaAnyC BIMCAHHONK OKPY>KHOCTH.
IIycte AD = x, DB = 2x, x > 0, Torga S, ;. =

1
= —2--3x-4 =6x . C gpyroi CTopoHSL, S,z =P I, Tae

— %(3x + AC + BC), Torma umeeM

_ 9(3x+AB+BC)

7+\/I§
2(7 + 13 )x = 3(3x + AB + BC).

U3 AADC AC = Vx*+16,
u3 ACDB BC = J4x* +16 = 2x* +4 .
Ilonyuum ypaBHeHue 2(7 + J13 )x =

=3(3x + Vx*+16 + 2Vx*+4), unmm
(5+ 213 )x = 3(Vx2 +16 + 2Vx?+4).

Bo3sseast 00e yacT B KBaJpaT 1 yIIponiad, IIOJIYIAM
(8 + 513 )x? — 72)% = (94/(x® +4)(x® +16) )2, min
(8 + 513 )2x% — 144(8 + 513 ) = 81x2 + 1620,

(308 + 8013 )x% = 9(308 + 8013 ), oTkyma
x2=9, x = 3. :

6x

, LN
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Urax, AD =3, DB=2x = 6, torga AB = 3+6=09.
Omeem. 9.

239. Omeem: (x2 + x + 1) (x? — x + 1) (x2 + 1) -
c(xt—-x2+1). |

240. Pewenue. I cnaraeMoe B JeBOH 4acTH ypaB-
HeHUs eCTh cpefHee reomerpuueckoe 4x3 + 3x2 + 2
ul, T e.

\H-(zlx3 +3x*+2) < %—((le3 + 3x% + 2) + 1), unn |

Vax® +3x%+2 < —;—(4x3 + 3x2 + 3). ey

AHamoruguo V2x2 —4x® +4x-1 <
< %(2&2 - 4x% + 4x). (2)

CxaappiBada nowieHHo (1) u (2) moayunm
VAx® +32% +2 + 22 —dx® +4x-1 <

< —;-(5352 + 4x + 3).

CJIG,D;OB&TGJIBHO, 1 IIpaBasi 4aCThb UCXOOHOI'O HEPA-
BEHCTBa NOJIXXHA YAOBJIETBODATEH YCJIOBHIO

3x2+3x+2£%(5x2+4x+3)mmx2+2x+ISO,

(x+1)2<0, orryna x = —1.
- Omeem.: —1.

241. Omeem: —-l—;l;m—g- .
2°'4° 16
242. Omeem: 541 .

243. Pewenue. ITpeobpasyem ypaBHeHNE CUCTEMBI:

o[ L L0 -12(f+2+-5—3] = 144,
\8x 4y 122 3 4 12
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[4 3 J(4x+3y+5z)—-144 I
X Yy z

12[’“ yJ + 20( ) + 15(2+3j =94. (1)
y x zZ X 2y
Ho X + %592 X4+ 2 >9 4 4+ 2 > 2, Torga (1)
y x 2 X 2 y
BEITIOJIHSIETCA IIPHU YCJIOBHUHU, UTO X = Y = 2 = 2,

IIpu atux 3Hayenuax II ypaBHeHMe HCXoaHOH cH-

CTEeMbI IIPUMeT BUJ
x3 4+ 2x% + 3x = 22. (2)

Tax xak gucio 2 yaosaerBopsiert (2), To

xH(x—2)+4x(x - 2)+ 11(x — 2) = 0, uau.

(x — 2)(x* +4x + 11) = 0, oTkyma x = 2 — equH-
CTBEHHBIM KOpPeHb ypaBHeHHuA (2), TaK KaK ypaB-
HeHue x2 + 4x + 11 = 0 He uMeeT AeHACTBUTEIbHBIX
KOpHeM.

HNrak, ucxonHasA CHCTEMa UMeeT eJHHCTBeHHOe
peinenue (2; 2; 2).

Omeem: (2; 2; 2).

244. Omeem: % HNcnoaep3oBare noaobue

ABEC u AAED, a 3aTeM TeopeMy KOCHHYCOB B AABE.

245. Pewenue. O603HaUNM AaHHOe BHIDa’KeHUE
OyKBOII A,
_ 1-4-6-(1°+2°+3°+..)) _14-6
1.2.3-1°+2°+38°+...) 1.2.3
246. Omeem: x, =1, x, = 3.
Yrasanue. 3amenoit y = {7x-6 ypasHenme mpe-
x®+6="Ty, |
oGpasyercs B CHCTEMY { , . KOTopasi Jerko
| y +6="x,
pelliaeTcss BHIYUTAHUEM.

=4 = 22,
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247. Omeem: CD = J113 6443 ~ 1.5 cu.

248. Omeem: 3,36. ‘
~ Vkaszanue. icionb30BaTh CBOMCTBO KacaTeJIbHOH
K OKpYxHocTH 1 popmyny I'epona.

249. Omeem: HeT KOPHEN.

250. Pewenue. Ilycte x = ¥25 + 40 =y + 2,
rae y® = 25, 2 = 40 m yz = ¥25-40 = ¥10° = 10.

Torza x® — 30x = x(x* — 30) = (y + 2)(y* + 2yz +
+22-3y2) =W+ -yz+2>)=y* +2°=25 +
+ 40 = 65. | -

Omegem: 65.

251. Omeem: 1)a=-7,b=-1;2)a=-12,b=-2.

252. Omseem: (—4; 16), (3, 9). |
Yrxasanue. Ecau aucna m, Xy, X, M1 N o6pa3y10'r
reoMeTPHUYECKYIO IIPOrPECCUI0, TO

2 _ 2 2
m=—,n=—*%

2 :
Xy = X,1; Xy X

Hanee npuMeHUTE TeopeMy Buera.

253. Pewenue. 3aMeTHM, YTO tg 127° 30’
= —tg 52° 30'. '
Tax xak tg Z = 1—‘cosx , T0 tg 127° 30" =

| 2 sinx |

| N2 Ve |
_cos(45°+60%)-1 _ 4 4 * _2-6-4
sin(45°+60°) {f_j+ﬁ J6 ++/2
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_20-3-2v2) _1-V3-22 1, &
V2B +1) V3 +1 2
—-2V2) (VB -1)=V3-2- 6 + 2.
Torma ncxogHoe BHIpAsKEeHUE IPpUMET BUJ
tg127°30'+ 6 — V3 -2 =3 -2-6 +
+\/§+\/_ “\/—‘\[2—=—2;‘LT.,&.

254. Omeem: x = 4.
Viazanue. YMHOXKUTD 00e 4acTH ypaBHe}ma Ha X,
a 3atreM pasgeauThb Ha (x — 3)° # 0. Jaree 3aMeHa

Jx
x—3 |
255. Omeem: Nmn .

=Yy, AT. HO.

256. Pewenue. UsBecTHO, UTO I = %(AC + BC —

— AB), Torga r, = %(AE + DE —~AD)u

r,= %(DF + FB - DB).
B
E
F
A D B

CkianpliBas IIOJyUYeHHbIe PaBeHCTBA, UMeeM

r1+r2=-;:((AE+DF)+(DE+FB)‘—-(AD+
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+ DB)) = —1-((AE + EC) + (CF + FB) —AB) =

=—(AC+CB AB)-—r,q T. I.

257 Omeem: 2 (x% + y?) (x* + 5x%y? + y“)

258. Omeem: x = 1. |
27 _ 6(x+8)
2x+ 7 2x+7

- 3.

Yrxaszanue. YdecTn, 4TO

259. Omeem: :75-(x2 + xy + y?).
260. Pewerue. Jlerko mokasars, 410 p = 2R + r,
raep = %(a + b + ¢) — nonynepumerp, Torga S = pr =

= (2R + r)r = 2Rr + r>.
CrenoBarenrvuo, S + R? = (2Rr +r®) + R2 =
=(R+rP, wmm R+r=+S+R’, orkyna

= JS+R* — R, u. . 'p;.
261. Omeem: -13—(é/ﬁ + 48) (V11 + V/8).

262. Omeem: x;= -1, x, = —%.

Yrxasanue. Peinurs 3amenot y = Tx% + 7x + 4.
,I[aJIee IIDUMEHHUTEH CIIOCOO I'PYIIINPOBKH.

263. Omeem: x, , = gjg(—\/zmz +/2016),

x, = V2012,

Yiasanue. 3amenoit V2012 =a, rae a > 0, ucxon-

Hoe ypaBHeHHe OPUBOAUTCS K BULY
| —(a?+ 1)x®+a =0, uwu x%a? - a+ (2 — x% = 0.
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ITanee moAy4YeHHOE YpaBHEHME pPellaeM KaK KBaJl-
paTHOE OTHOCUTEJIHHO 4.

264. Omsem: x = 1.

265. Omeem: x = 2.
Yrxasanue. IlpegcraBuTh ypaBHEeHNE B BUJE

Tx+2 x+2 7

x+2  Tx+2 2
Tx+2
x+2

. 266. Omeem: ua 50.

267. Yrxasanue. Beipa3uTs JIeBYIO 4acTh yepes
IepBbIH YjeH 1 3HaMeHaTeJb IIPOrPeccuu, U T. 1.

Ilanee 3amena =y, AT. O.

YA
268. Omaem: (cM. puc.). J2 <r;
269. Yrxasanue. IIpeobpa- - —5¢ V2
30BaTh YpaBHEHUE K BUIY

(x—22+(x+y—- 1)+
+ (x — y + 3)* = 0, oTKyHa Haxoaum x = —1, y = 2,
z=-1.

270. Omeem: x = 2. |
Yraszanue. O003HAUNTD %‘/; = t.

271. Pewenue. 3amerum, uto x = 0, Torna

(x + 19) = (x — 1)! |

IHycrex — 1=y, Torpax=y+1uy+20=y! (1)

OueBupgHO, uTO ¥y = 4 — KOpeHb ypaBueHus (1).
YunrsiBas, 4To y! Bo3pacraer OvicTpee, ueMm y + 20,
TO 1P Y > 4 ypaBHeHHUe (1) KopHeil He umeeT. Ciefo-
BATEJBHO, Y = 4 — eUHCTBEHHBIX KopeHsb (1), Torga
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x = y+ 1 =5 — eqrnmHCTBEeHHBI! KOPEHb HCXOJHOTO
ypaBHEHHNSI.
Omeem: x = 5.

272. Omeem: npu a = 1.
' 11
273.0meem: x, =2, x, = —, X3 = ——

, X, = —2.
2 2’7

1 |
Yrxaszanue. Ilokazars, 4TO €cjau x + — = y, TO
X

x° +-—1? = y® — byd + by, rne y # 0. Ilanee peuuTs
X

ypaBHenue 16y* — 80y? — 125 =0, u . 1.
274. Omeem: npﬁ‘ x=-4; -2; 0; 2.

275. Pewenue. 3anuineM ypaBHeHHe B BHJIE
’ "+1Y 1Y
3aMeTHM, uTo Y’ = (E‘é—) - (y 5 J .

ITosniyueHHO€ PaBEHCTBO SBJSIETCA TOXKIECTBOM.
ITpu HeueTHOM Y > 1 MOXKHO IOJIOKUTD

z = %(y7 +1)ux= —é—(y7 — 1). Takum o6pasom,

. y -1 Yy +1

BCAKAaA TPOMKa YHUceJ ( 5 s Ys 5 J, rarey > 1u
y — HeYeTHOe YHCJIO, ABJIAETCA PeIlleHUeM UCXOIHO-
I'0 ypaBHEHHI. . .

Hanpumep, npuy = 3, z = 1094, x = 1093,
y’ = 2187 1 10932 + 2187 = 10942. Taxum ob6pasom,
MCXOMHOE YpaBHEHHE MMeeT CKOJIbLKO YI'OJHO perle-
HUIl B HATYPaJIbHBEIX YUCIAX.

- 276. Omeem: (b,q"*)".
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277. Omsem.: [3; lé(—)] U (2; 3).

278. Omgem: (—o0; 1) U (2; +0).

- 279. Yraizanue. IloxkazaTb, YTO JaHHLI MHOI'O-
yjeH umeeT Buf (x? + Bx + Ca?)?. Jlajee pacKpPHITH
CKOOKH B obenx 4acTAX paBeHCTBAa, YIPOCTHTH U
CcpaBHMTH K03(hOMOUIMEHTHI IPH X3 U X, OTKYyJa HAaXO-
ouM B = ba, C = 5, 1. e. monyuum (x2 + bax + ba?)?.

280. Omeem: x = —1.

281. Omeem: /3 + 2 - 1.

282. Omeem: D(y) = (—o0; —3) U [2; +x).
283. Omeem: 3 + /2 . |
284. Omeem: 7744.

285. Viaszanue. S = 1q1 , Tlle ¢ — 3HaMeHaTelb
—q
q,

nporpeccuu, Toraa S — q, = . Pa3genus I paBen-

ctBo Ha II, moxyyum TpeGyemoe.

286. Omaegem: Her.
Yrxazanue. D = 18 493 — He aBIdgeTCA NOJHBIM
KBaZpaToM. '

287. Pewenue. Uckomasi cymMMa paBHA
g - a, +a, = n(n+1)
n
2 2
1 MOKeT OKaHYMBATHCSA JUIIL OAHOR U3 NUGD:
0,1, 3, 5, 6, 8. Tak uro nudpoil 9 oKaHYUBATLCA He
MOJXKeT. ~
Omeem: He MOKeT.
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288. Omsem: 4.
289. Omeem: 4567.
290. Omeem: 1 : 4.
291. Omeem: 147.

292. Vrazanue. Ecau yroa Mexxay AUMaroHaJasMu
ocTaHeTcs 0e3 M3MeHeHMs. |

293. Omseem: r = 4d.
294. Omeem: 4 : 5.

295. Pewenue. UmeeM Be BOBMOYKHOCTU PAacCIIO-
JIOYKEHUS BEPIIUH ITapaboabl:

YA

]
1
i

B

Rt
|

1
1) x, = a <—3. Torga HauMeHbIllee 3HaUeHNe QYHK-

nuu y = x2 — 4ax + 45 gocturaercs B TOYKe X = —3.

Nmeem y(—3) =9 + 12a + 45 =9, oTkyna a = -——lf- ;

2) x, 2 —3. Torpa HauMeHbBIICe 3HaYeHHUEe QYHK-
VU Ha [--3 +o0) gocruraercs upu x = a. Hoxyuwmm

y(a) = a* -—4a2 +45=9, a*=12, otkyzna a = 23.
296. Omeem: 1 apbys, 39 s16710K, 60 cans.

297. Omgem: neaurcaapun =2k, k € N.
Yrxaszanue. PaccmorpeTs ABa caydas: 1) n = 2k;
2)n=2k+ 1.
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298. Omeem.: 13.

299. Omeem: (32; -3), (32; 2).
Yrasanue. 1lpeobpasoBaTh ypaBHeHHE K BUAY

x=1T+ —-?—9-7, oTkyza y> — 7 = =1, %2, i5, +10,

y —_
+29, +50.
300. Omeem: 10 989.

301. Vkasanue. 3anucars JaHHOE BhIDAKEHHE B
Buge 27! — 81, oTKkyna u ciaenyet Tpedbyemoe.

302. Pewenue. Tak xak a #0, b # 0, TO yMHOXUB
obe yacTH JaHHOIO HepaBeHceTBa Ha a®h?® # 0, monyuyum
a’b® + a®b® < a'?+ b2, nam (a® - b3 (a®-56° >0,
orkyga (a3 — b%)?2 (a® + a®b® + b%) > 0 — BepHO IpH
arobsix a # 0, b # 0. 3HauKT, BepHO U PABHOCUJIBHOE

eMy UCXOJHOe HepPaBeHCTBO.

303. Vkxazanue. YMHOXUTDh U pa3feiuTh JIEBYIO
YacTh TOXKJecTBa Ha 2 sin o. Jlasee npuMeHUTH QOp-
MYJy CHHyCca JBOMHOIO yTJia.

304. Pewenue. 13!'=1-2-3-...-13=1-2-3-
..*11-(12-13)=11!-12-13;
131 -111=111(12-13-1)= 11!+ 5+ 31 — kpaTHO
31, u. 7. ;. |

305. Pewenue. Mexay KOPHAMHU X,, X, 1 X, JaH-
HOT'O YPaBHEHUS CYIIIECTBYeT 3aBUCUMOCTb

b ,
X, tx,tx;=——. (1)
a _
Ilo ycaoBuro 3agauu x, + x; = 2x,, TOrJja, y4uTHI-
| b » b
Bad (1), umeem 2x, + x, = ——, OTKyHAa X, = -—3———,
- a a

. T. O.
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_— e———

306. Pewenue. Iycts AB = ¢, BC = d, CA

1 B

=p,
Torga AO = —3—(5 - b), BO = %(d - ),

— 1 - .
CO ==(b — a).
3( )
s D —_—2 —2 : —2 ————2
3uauut, (AB + BC + CA)—-3(0OA + OB +
+562)=a"’+52+62—%((&—5)2+(5—E)2+
;= 1 . 72 | a2 5 s
+(c-—-a)2)=§(a + b + ¢ +2ab +2bc +

%(a + b+ &), u. T I
a-—b—c) a(a-b—c)?
= +
2a 4a®
2
+ b.(a—bg-c) te= (a—-b-c) +2b(a—-b-c)+4ac
2a 4a
_(a-b-c)a-b+2b)+4ac _ (a—c)'-b"+4ac _
4a 4a
_(a+e)’-b* _ (a-b+c)a+b+c) _ f(=1)-f(1) ~0
4a 4a 4a
4. T. A. -

+2dé)=

| 307. Pewerue. f (

.
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10 knacc
1. Pewenue. \/69+4 = \[(2+J—) = ,3/2.“/_.:
= ';_\/16+8‘/— = ’2‘\/(1+\[_) = 5(1 + 5).
- AHaJIOTH4HO J9-45 = —;-(\/5 ~1).

Torpga smaveHue BeIpaKeHUsi paBHO 1.

2. Pewenue. Ilycts x, — onfo KOpPEeHb ypaBHe-

Hmit, Torga xo + mx,=-1u x3 + mx: =-1.
PasfeuB IMOWIEHHO BTOPOe YpaBHeHNe Ha IepBoe,
4 2
X, +mx
nMeeM —s- ® =x,=1l,rormal+m-1+1=0,
Xy +Mmx,
m =—2.

Omeem: m =—2.

3. Pewenue. Ilycts 1g 2 = n_ palnoHaNIbHOe

n
YHcJIo, Torma m = n lg 2, nau m = lg 2%, oTKyga
10" = 2", yT0 HEBO3MOIKHO IIPH LIeJbIX m U n. 3Ha-
qyuT, lg 2 — uppanuoHaIbHOE YHCJIO.

4. Yrasanue. Iloxkasars, uto a2 + b3 + ¢ = 3abc.
Hanee 2(a® + b® + ¢®) = babc(a® + b + ¢?), u t. 1.

5. Pewenue. 3amerum, uto 47 + 716 = 214 4 T16 =
=21 4+ 2 - 2778 4 TI6 — 148 = (27 + T78)2 — 148 =
= (27 + 78 + 14%) (2" + 7® — 14*) — cocraBHOE YMCJIO,
4. T. 1.

6. Pewenue. B xpyr paguyca 10 Hennb3sa mome-
ctuth 400 Kpyros guameTtpa 1, He HajeramIux Jpyr
6. 3ak. 463
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Ha ApyTa, TaKk Kak cymMa ux niommaneit 400 - g paB-

Ha TUIOmAan Kpyra 100 T.

7. Pewenue.
| \cnocoﬁ

ITycte 13 =a, Torma x2—a = Jx+a , miu x* — 2ax® +
+at=x+a,a®-(2x*+ 1l)a + (x* - x) = 0, orxyna
(2x +1)+(2x+1)

2
3uauur, x*+x +1 =13, x* —x = 13.
. U3 1 ypaBHeHUs HaxohuM x, = —4, x, = 3 (He yzo-
BJIETBOPSET, TaK KakK x2 — 13 > 0); us II ypaBHEHHUA

1+\/— 1- \/'"

X, = x, = (1e ynoBieTBOpseT).

— A2 — A4rld

Omsem: —4; -2—(1 + J5_§).

I1 crioco6

— 26x%2+ 169 — x — 13 =0, nn
(x2~12 5)2 — (x + 0,5)2 = 0, wn
(x2-x-13)(x*+x—-12)=0, ur. &.

8. Omagem: 4.

9. Yrazanue. CoeJHHUTS LeHTD I1apa ¢ BepIINHA-
MM MHOI'OIPaHHUKAa K HAUTH CYMMY 00'b€MOB IIOJY-
YeHHBIX THPaAMU/I.

10. Omeem: +2; 2\/—,—\/—
Yrca3auue J4-x* =a, Vx* -3 =b, b>0. Taree
a®+b® =1,

PElINTh CUCTEMY
y a+b=1.
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II cmocob

3ameHa Vx’ -3 =y,4—x2=1‘—y2, 1-y* =1-

y, mm yd —4y* + 3y =0,urT. 1.

11. Pewenue. x5 — y® = (x —y) (x° + x'y + x3y% +
+xfy? + xyt + y7) = (0 + Y) (2F — ) =
=(x +y) (x—y) (x* + xy + y°) (x* - xy + y?),
oTryaa x° + x'y + X3y? + x> + xyt + Y =
= (x +y) (F = xy + y?) (2 + xy + y?).

12. Omeem: x = 5—R + -z-gf'—,neZ.

18
Yraszanue. Y4eCcThb, 4TO Sin 3x — \/—3- Ccos 3x =

= —2 cbs(3x+£j .
6

Ilajiee peminTh ypaBHEHUE
4 cos? (3x+£) — cos(3x—i—£) -5=0
6 - 6

- T
KaK KBaJpaTHOe OTHOCHUTEJIBHO COS (3x+-6—j , I T. 1.

13. Omeem: 21.
Yraszanue. CoryiacHo ycJOBUIO, IMEEM

10x +y+ x3+ y® =10y + x,
unu x2 + y? = 9(y — x).
3aMeTHUM, UYTO HU OfHA M3 n;mbp He IIpeBhILNIaET 4.
ExuuctBennoe uuciao 21 =12 + 13 + 23,

- 14. Pewenue. a® + b = (a®)® + (b*)? = (a® + b?) (a* —

— a’h® + b*) = (a® + b?) ((a® + b*)? — 3 a?®?) = ((a + b)?
— 2ab) (a® + b% — /3 ab) (a® + b% + 3 ab) = ((a + b)? -
— 2ab) ((a + b)? — (2 + /3)ab) ((a + b)2 — (2 — 3 )abd).
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Tak xkak ab u a +.b gensarcsa Ha ¢ (110 yCJI0BHIO), TO
KaXXJbld MHOMKWUTEJb ACJIATCS Ha C, 3HAYUT, IIPOMU3-
BelleHHe NeJInTca Ha ¢2.

15. Omeem: x = 1.

16. Vkasanue. 13 (x + y) = (9x + 4y) + (4x‘+ 9y).
Hanee yuecTb, uTo a® + b® = (a + b) (a* — a®b +
+ a?b? — ab® + b?).

17. Pewenue. Ha npogomxenuu BM 3a Touky M
Bo3bMeM TOuKYy D Tak, uro MD = CM. Torga ACDM
npasuabHeil u CD | KM, nostomy BM : MK =
=BD : DC=(BM +CM):CM, . e.

| 1 o1 1

MK CM BM

18. Omeem (1; 1), 5 5\/-5
3’3

19. Omeem: 5 xy (x + y) (x* + xy + ).

 20. Pewenue. Uz yenosua Ta + 13b = 47 umeem

a= —};(47 — 13b), Torza chom{oé HEpPaBeHCTBO IIPH-

MeT BUJ 20(-1—(47 — 13b)2 + 13b?) > 2209, oTkyna nMe-

em 520002 — 2440b + 28 717 2 0, uiu nocye yuporie-
aus monyuum (20b — 47)2 > 0, BepHO mpH Jro6oM b,
a 3HAYMT, BEPHO ¥ MCXOJHOE HEPaBEHCTBO, Y. T. A.

21. Yraszanue. IlponorapudpmMupoBaTh 06e 4acTu
ypasHeHHUs 110 ocHoBaHuio 10 (unm mo apyromy oc-
HOBAHUIO).

22.0meem: (x*— x + 1) (x* — x* + 1).
YrazaHue. YMHOXHUTH YHUCIUATEIh U 3HaAMeHaTeNb
4
Ha x*— 1.
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23. Pewenue. Tlycts 1.3.5. . 5‘_3_999 =A,
| 2 4 6 2007
2 4 6 2007 .
- — = ot —— = A,.
3 5 7 - 2008 o
~ 1 2 3 4 2009 2010 .
Tak kaKk — < —; — < —; oisj —m < ———, TO
| -2 3 4 5 2010 2011
1
<A A= ——.
CJIeJIOBaTeJino A, < - 1 .1 9, T. I
. ST J2011 447 T
S m?
24. Yxa3anue. U3 oTHONIEeHU A -:gﬂ = —— Haxo-
. ] n
1
= —d.
IUM a, >

25. Omeem: \/— — 2.

26. Omeem.: cymeCTBye"r; h=12,¢=13,b =1 4,

27. Pewenue. Tak raxk 10 = 2 - 5, To KoJu4ecTBO
ayxneit B uucyae 2010!=1-2-3- ... = 2010 cToapko
e, CKOJBKO pa3 & BXOJAUT B Pa3jioKeHUe Ha IPO-
CcThle MHOKHTEJIHN 3TOro unucaa. Kaxxkgoe nsaroe YucJo
IeJUuTca Ha 9, 3Hauur, yucey or 1 xo 2010, gensa-
muxcd Ha 5, oyner 402, peasuxcs xa 25 — 80, Ha
125 — 16, Ha 625 — 3. 3HauuT, YNCIO D BXOAUT B
pasaoxxenue B 402 + 80 + 16 + 3 = 501-i cTeneHu.
Torpa B uucae 2010! 6yager 501 HyJab, U HOCKONBKY
[ABOHKA BXOAUT B pasjiodKeHue B OoJbllell cTeleHHu,
yeM 5, TO nocjeaHAs nudpa yeTHad.

Omeem: okanuuBaetrca 501 mynem, nocienusas
nudpa 4eTHaH. | |
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- 28. 0Omeem: x = 0.
Yraszanue. Ilokazars, 4TO JeBad 4acTh ypaBHe-

HUA OpUBOAUTCA K BUAY (V1+x )3 — (‘\/l—x )%, B T. .

29. Omsgem: x = 2.

. X
Yraszanue. 3anmucars ypaBHeHIE B BHUJE (—13) +

X
5 o
+ 13 = 1. Jlajee yuecTb CBOMCTBO MOHOTOHHOCTU

byHKIHHA.
30. Omesem. 6.

31. Omeem: (3; 1). ‘
Vraszanue. Pazpgenurs II ypaBaenue Ha I, m 1. 1.

32. Omeem: 4 u 21.

33. Vrkasanue. O603HAUNTE JIEBYIO YacTh Uepe3 X
U BO3BeCTH 06e YacTH II0JYYEHHOI'0 PABEHCTBA B KO,
HCIIOAbL30BaTh hopmyay (a + b)® = a® + b® + 3ab(a + b).

3ameyarnue. MOXXHO pelIuTh MHaUe, BhIAEJINB
IIOJHBLIA Ky0 ITOAKOPEHHEBIX BLIPAMKEHMIA.

34. Omseem: (2; 1), (1; 2), (-2; 1), (1; —2).

Yras3anue. 3anmucath ypaBHEHUS CICTEMELI B B

xt yi= (x + Y - 2ay) - 20,

x +y=xy+ 1. Jaagee moncrasuth B I ypaBHeHUe,
3aTeM 3aMeHa Xy =da, U T. 4.

35. Pewenue. Tax kax |cos o < 1 npu 106om o € R,
TO JaHHOE ypaBHeHH€e PaBHOCHUJIBHO CHCTEMeE
x=2nn,
cosx =1,

2nk OTKyHAa x = 21n, n € Z.

cosTx=1; |x=—r-—v)

7
Omegem: x = 2nn, n € 2.
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36. Yrasanue. x = T -+ -zﬂ = Z

12 3
IIpeobpa3oBaTh ypaBHEeHHE K BUAY

T .
cos(Sx _Z) sin 6x = 1, paBHOCHJILHOE ABYM CHCTEMAaM.

37. Omseem: (4; 3; 9), (9; 3; 4).
Yrxaszanue. BosBectu I ypaBHeHMe B KBajgpaT U
BeIUEeCTS II.

38. Pewenue. Illycth AB = ¢, AC = b, BC = a, npu-
yeM a < b < ¢. Tak KaK 110 yCJIOBHUIO 3a/aYil CTOPOHBI
a, b, ¢ obpasyroT apuPmMeTHUECKYIO IIPOrPECCHI0, TO

a+c=2b. (1)
ITo Teopeme CHHYCOB — = 2R, oTkyga
sin/ZB
b= 2R sin /B.
abce a+b+c

I/ISBeCTHO, yTo S, p r= iR’ 2 801 =

abc o '3 abc
= ——, niu, yuuteiBag (1), umeem —br = ——, or-
4R 2 4R’

KyJa |
ac = 6Rr. | (2)

ITo Teopeme KocuHycoB b? = a? + ¢? — 2ac cos £B,
unm b® = (a + ¢)? — 2ac - 2ac cos £B,

12Rr(1 + cos £B) = 12R? sin? /B,

2ac (1 + cos £ZB) = 3b2.

VuureiBas (2), Haxogum 12Rr(1 + cos ZB) = 3b2,
U, TaK Kak b = 2R sin /B, To DOJIy4uM

r(1 + cos ZB) = R sin? /B, nin

r(1 +cos £ZB)= R (1 —cos ZB) (1 + cos £B).

Ho 1 + cos ZB # 0, Tak xak ZB # 180°, Torga

r=R(1 — cos £B), otrkynal —cos ZB = % .
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T1o yenoBuIo 3aztaqn LA 2-+3
R 2
= /3 /2. Bmaunr, ZB = 30°.

Omaem: 30°.

39. Pewenue. 3ameTnm™, uro ipu 2 + a = 0, T. e.
a = —2 ypaBHeHUe obpalrjaercsa B JuHeiinoe: 3x — 2 +
+ 8 =0, orkyna x = —1. Ilycts a # —2, Torga ucxon-
HOe YpPaBHEHHE SABJIAETCS KBaJpaTHBIM M, COTJIACHO
TeopeMe Buera u obpatrHOM K Hel (IIpH HaAJIUUYHNHU
ITapsl KOpHeH x, 1 xz), PaBHOCHUJIBHO CUCTEMe

, OTKyZa cos ZB =

X, +%, = a- 1
< 29+a’
\ 2+a

a-1  a+d
CnepoBaTensHO, X, + X, + X,X, = + = 2,

| 2+a 2+a
niau (x, + 1) (x, + 1) = 3. Ecinu xopau x, 4 x, — Le-
Jble YKMCJA, TO 3TO O3HAYaeT, YTo mapa uucer (x, + 1;
x, + 1) coBnagaer au6o ¢ mapoii (1; 3), 1ubo ¢ mapoi
(-1;-3), a napa (x5 x,) — 5mbo ¢ (0; 2), ambo ¢ (—2; 4)

a+d
COOTBETCTBEHHO, T. €. Jubo =0 - 2, oTKyga
, 2+a
~ +5=8(2+a),
a = —95, n1ubo a+s = (-2) - (-4), nan ¢ | (2+a)
' a 2+a#0;
11 |

Ta=-11, a=-—
7

Omeem: —2; —5; ——177-1- .
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x+ - a+b a+b
y 2> y TII€ X = woeeem
2 2
y = Jab . Janee Bo3BecTH HOJIydeHHOe HepaBEeHCTBO
B 4-10 CT€IIeHb, U T. [.

-40. Vrasarnue.

41. Pewenue. 3anuiieM ypaBHeHHUE B BU/Ie
Cyleat+yt 1753

5 = , MJIA
xy® +1 193
ey’ +D)+y” _ 193-9+16
xy® +1 - 193
2
ITayee umeem x? + ‘Z =9+ —l-i, 1,807
xy” +1 193
Lt —gp L
1 o 1
Xy+— 12+—
Y 16

H3BeCcTHO, YTO BCAKOE HATYPAJIbHOE YHUCJIO MOYKHO
IIpe/ICTAaBUTh B BHUJE IeIHON Apobu eJMHCTBEHHBIM
o6pasom. Torga x2 =9, xy =12, y2 = 16, T. e. x = 3,
y=4. | |

Omeem: x =3, y = 4.

42. Pewiernue. IIoCKONBKY ,/!x|+4 > \/I;| pH JIo-
6om x, To a > 0. |
3anuiieM ypaBHeHUE B BHjie ,/lx|+4 > \/I;I + a,

una |x| + 4 = |x| + a® + Za\/la, 2a\/|x—| =4 - g2, uam

_ 4-ad?
le - 2a * (1)

3aMeTuM, uyTr04 —a?2>0, a’?< 4, orkyna-2<a<2.
Tak kak a > 0, To 0 <a < 2.
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Uz (1) = |x| = (4 ‘ J ,o'r}cy,uax12=-_%-(4 a ] :
2a ’ 2a

4-a?®
2a

2
Omeem: upu 0 <a <2, x,, = i{ ] ; IIp1 oC-

TAJbHBIX G PEeIleHN! HeT.

43. Omgem: x, = 2, x2 = ——l—}—é—(lg 2 + 1g 3).
g

44. Pewenue. Ilycty xyzt = 1000x + 100y +

+ 10z + ¢. .
ITo ycnoBuio x = 2, y = i, Torga
1000x + 100y + 10z + ¢ = 1000x + 100y + 10x +
+y=1010x+ 101y =101 - (10x + y) — xpatHo 101.

45. Omeem:'npn ac (—oo;—%:l U {i} W [2; +o0).

lg3-1g2
lg(1++/5)-1g2

Yiaszanue. Pa3zmennts obe YacTH YPaBHEHUS Ha 76 .

46. Omeem: x =

47. Pewerue. PaccMOTPMM OTHOIIEHUE
101° _ 101" 101" _ (_1_9_}_)“"’ 101t =
100'%° - 100" \100
100 100
= (100+1J - 1011 = (1+——!‘-—J -1011 <
100 100

<8-1011<1=101% < 100, T. e. 1001 > 101,
3amevarnue. 3gech MBI HCIIOJB30BaJIM TOT PaKT,

gT0 2 < (1+-1—) < 3.
. o
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48. Vrasanue.lga + log,10=1ga + ~1-1—- , I T. J.
ga

4(3-a)
3+a

50. Pewenrnue. Ecinm ucrkomMasd mocjaenoBaTelib-
HOCTE CYIIIECTBYET, TO ee MOXKHO IPeJACTAaBUTh B BU/Ie

at+(@a+1)+(a+2)+...+(a+Ek)=100. (1)

JleBas uacts (1) mpeacraBaser cobolt Bo3pacTaio-
IITYI0O apu(PMeTHIECKYIO IIPOTPEeCCHIO, T'Ie \
a,=a, a,=a+k;n=k+1, S =100.

3amevanue. U3 a = a + knonydaemn =k + 1. Ilo
(popMyJie CYMMBI 71 UJEeHOB apu(PMeTHUECKOM IIPo-
I'peccruy uMeeM

4t =S, wmn ‘”g*k - (n + 1) = 100,
otkyzaa (2a + k) (k + 1) = 200. (2)

3ameruM,.uto (2a + k) — (B + 1) = 2a =1 — He-
YeTHO, CJAeJOBATEJIbHO, OANH N3 MHOXKUTEJel YeTeH,
a Ipyroy HeueTeH.

Kpowme Toro, 2a + k> k + 1 u gns uyucaa 200 no-
JYyYUM pasjioiKeHue, yIoBaeTBopsmoniee (2):

200=200-1=40-5=25"8.

CnepnoBaTealnLHO, IMeeM

2a+k =200,
{k+1 =1,
eT, TaK KaK IOJYYUM OJHO YHUCJIIO;
2a+k=40, [a=18,
{k+1=5; {k=4,
noBaTenbHOCTH 18 + 19 + 20 + 21 + 22 = 100;

49. Omsem.:

oTkyaa k = 0 — He yzoBJieTBODSI-

OTKYyJda IIOJIYYHM IIOoCJe-
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| 2\ L 2\?
Uz (1) = |x| = (42; j , OTKYZa x1,2=i[42: J :

4 —q?
2a

2
Omeem: upu 0 <a <2, x,, = i—.( ] ; TIPH OC-
TaJbHBIX G PellleHHM HeT.

43. Omeem: x, = 2, x'2 = ——l—l—é—(lg 2 + 1g 3).
g

44. Pewenue. Ilyets xyzt = 1000x + 100y +

+ 10z + ¢. .
ITo ycnosuio x = z, y = t, Torzaa
1000x + 100y + 10z + ¢t = 1000x + 100y + 10x +
+y=1010x+ 101y =101 - (10x + y) — xpaTtro 101.

45. Omeem: Ipm a € [-—oo;-»%] U {%} U [2; +o0).

1lg3-1g2
lg(1+/5)-1g2

Yraszanue. Pa3nennts 00e 4acTH ypaBHEHHS Ha {/E .

46. Omeem: x =

47. Pewenue. PaccMOTpUM OTHOIIIEHHE

101 _ 1011017 _ (101Y* o _
oo™~ 100®  (100) 0 7
100 100
= [290+11 . jo1-1 = (1+-—3— 11017 <

100 100

<3-101"'<1=101% < 100, r. e. 1001 > 101%.
3amevarue. 3fech MBI HCIIOJB30BAJIH TOT QAKT,

yro 2 < (1+}~) < 3.
. a
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48. Vrasanue.lg a +log, 10 =1g a + Tl— , M T. J.
ga

4(3—a)
3+a

50. Peuieuue. Ecan uckomas nocﬁe,uOB'aTeJIb~
HOCTE CYIIIeCTBYET, TO €e MOYKHO IIPeICTaBUTDL B BH/JIE

at(a+1)+(@a+2)+...+(a+k)=100. (1)

JleBaa uacTts (1) npeacraBiseT coboil Bo3pacTaro-
Y0 apuMeTHUYECKYIO IIPOIrPEeCcCHIo, TJie

a,=a, a,=a+k;n=k+1, S =100.

3amevanue. U3 a, =a + knoanydaemn=£k + 1. Ilo
(opMyJie CYMMBI 71 UJIEHOB apu(pMeTHUEeCKOHN IIPO-
rpeccuu MMeeM

a,+a +a+k -

St n =S, wm a ‘2‘ .(n+ 1) = 100,

otryzna (2a + k) (k + 1) = 200. (2)

3ameTuM,.4to (2a + k) —(k + 1) = 2a — 1 — He-
YeTHO, CJe[0BaTeJbHO, OJMH U3 MHOKUTEJed YeTeH,
a Ipyroyv HeveTeH. |

Kpome Toro, 2a + k> k + 1 u gins yucaa 200 no-
JIYIUIM pa3JjioyKeHue, yaoBaeTBopsAioiiee (2):

200=200-1=40-5=25-8.

CrnenoBaTenbHO, UMEEM

{Za + k=200,

k+1=1,
eT, TAK KaK IMOJYYHUM OJHO YHCJIO;
2) {2a+k=40, {a=18,
k+1=25; k=4,
JoBaTedbHoOCTs 18 + 19 + 20 + 21 + 22 = 100;

- 49. Omsem:

oTkyaa k = 0 — He yzoBaeTBOpPA-

OTKYyZZa IIOJIYYHM ITIOCJIe-
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3) 2a+k-—-25, a=9,
E+1=8; |k=T1,

T.¢.9+ 10+ 11+ ...+ 16 =100.

TaxuM 06pa3oM, CyILIeCTBYIOT J{Be IOCJIeJOBATEIb-
HOCTH, YJAOBJETBOPAIOIIHE YCIOBHIO 3aJaun.

Omeem: a) 18 + 19+ ... + 22 =100; 6) 9 + 10 +
+ ...+ 16 = 100.

51. Vrasanue. IlepeHecT xyz B Ka)XKJOM ypaBHe-
HHUU B IIPABYIO Ya4CTh U II€PEMHOMKUTDH NOJNYyYeHHbIE
YpaBHEHUS. | |

x4n+2 _1

(x2 _1)x2n
Yrxaszarniue. PacKpoITh CKOOKN M CTPYIIIIMPOBATD
YJIeHBI.

B53. Omeem: 42 857 nu 85 714.
Yrxazanue. Eciu X — nckoMmoe IISATH3HAYHOE YUC-
JIo 1 Bk — IIpUIIKCBIBaeMO€ YHCJO, TO IOJIYYUM

10X + % |
-3 X = k- 42 857,
X+£.100000 O OTKVAa HAe

O0<Ek<9,murT. g

52. Omeem: S, = +(2n —1).

- 54. Omseem: x, , = +2.

55. Omsem: 13%,
Vraszanue. 12=13-1; 14 =13 + 1.
ITanee yuyecTb, uToa" — 1 =(a" ' +a* 2+ ... + 1).

56. Pewenue. IlycTs r, ¥ r, — COOTBETCTBEHHO
pajuychl HUKHETO U BePXHEero OCHOBaHUM yCeUeHHO-
TO KOHyca, R — paguyc mapa, o — HCKOMBII yIroJ
MeXK Ly oO6pa3yiomei ¥ NJIOCKOCTHI0 OCHOBAHUA.

CorsacHoO YCJIOBHUIO IMEEM

2r,+2r,=5R. (1)
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Hor,=R ctgg— ur,=R tg% , Torga (1) ‘npi»me'r BU/J

2R ctg—g— + 2R tg(—;- = 5R, NI

2tg’ - 5tg— +2=0,

o a 1
OTKYJAAa HAaXOJAHNM tg-é- =2 1In tg— = A

Tax Kak 2 arctg 2 > I , TO 3HAYEHUE oL = 2 'arctg 2
He IIOAXOINUT. SHAYUT, o =2 arctg%.

Omeem.: 2 arctg% .

' 87. Omeem: (3; 2).

58. Omgem: x, =1, x, = 2.
Yrasanue. 3anucate ypaBHeHUE B BHJE
(x* = x%) (x* - 1).

59. Omeem: 1.
Yrkasanue. Ilycts x, ¥ x, — KOPHM ypaBHEHHI,

TOrAa x, + X, = V85 /4, x,x, = 21/16. IIyers x, > x,,
rorga x; — xp = (x, — x,)° + 8x,x, (x, — x,).

X, = X, = \Rxl +x,)°—4x,x, , u T. 1.

1457

728

Yrasanue. Pagnenurs obe 4acTd ypaBHEHUS Ha

Yx+2 # 0 u BBecTH 3aMeHy 6‘/x+1 =y.

60. Omeem: x = —

x+2 |
3ameuarue. YpaBHeHHE MOKHO PEIIUTEL MHAaYe.
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61. Omeem: x* + x + 1.

62. Omesem: (—2; —3; —4), (4; 3; 4).

X+ x+2 +2z
Vrazanue. 3ameHa 5y - X2 _¥rE _ t, TO-

rpa Il ypaBuenue cucreMul mpuMmer Bug 25¢% + 36¢2 +
+ 491> =110, orxkygna t,, = =1, u . A.

63. Vraszanue. IIpeobpasoBaTh ypaBHeHME K BHAY

: 1
\/2_(51nx+cos x)= —,
cosxsinx

Ilanee 3ameHa sin x + cos x = y.
3amevarue. BO3MOXKHEI ¥ ApyTUE CIIOCODBI pellleHud.

64. Omeem: x = 1. |
Vrasanue. 3annucath ypaBHeHUE B BUjle

(2013}" | ( 1 j )
—— | — 1= |——| ¥ HCIOJb30OBAaTH CBOMNCTBO

2012 2012
MOHOTOHHOCTH (PYHKIIAU.

- 65. Omeem: 832.

66. Omeem.: ecau a < —95, TO KopHeﬁ HeT;
ecau a = —H, To x = 3;

ecin -5 <a<-4,T0x =3 % \J5+a;
eciia> -4, Tox=3+ Jb+a.

67. Pewenue. 3ametuMm, uto 272010 < 302010 =

— 91005 - 102010 < 101005 . 102010 103015

103015 — gaumMeHbIIee IeJ0e YHUCIIO, MMelolnee
3016 uudp, 1. e. 272°1° ymeer menbine 3016 uudp.

68. Omeem: x, , = -1-(—‘1 + /5).

Vicasanue. (x* + x)2 = |x2 + x.
OGosnaums |x2 + x| = ¢, rae t > 0, momyumm 2 + ¢ —
—-2=0,0rkynat,=1,t,=-2 — He NOAXOAHUT, 1 T. I.
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69. Vkasanue. Bo3Bectu B Ky0 00e yacTi ypaBHe-
HHUSA ¥ 3aMeHHTh Jx + ¥x? = y, IIocJie 4ero moJy-
quMm X + 3xy + x? = y.

70. Yrxasanue. Yiects, uTo a + ¢ = 2b, Toraa,
1 |
moAcTaBUB b = E(a + ¢) B JaHHOE pPaBeHCTBO, IOJYy-

YHUM TOKJIECTBO. |
71. Omeem: (—o; —1) U (-1; 2].

72. Pewenue. O0Omuii Mmerox: IOJIOKHUTH 20 +

+ 1442 = (a + b2 )3. JlaJiee penIuTh CHCTEMY ypPaB-
HeHMH

a’ +6ab® =20,
{3a2b +2b° =14,
OoTKyJda HaxonuMm a = 2, b = 1.
Tomano.nyqnma+b\/§ =2+ J2 ma-bJ2 =
=2— 2. Braunr, 2+ V2)+ (@2 - V2)=4, u. . 5.

73. Yraszanue. Ucionib30BaTh OCHOBHOE TPHUI'OHO-
MeTpHUUYecKoe ToXxaecTBO sin? a + cos? o = 1.

74. Pewenue. Ilo ycnoBuio 3azauu Touka N — ce-
peanaa DC. 3BeCTHO, YTO €CJIN IIJIOCKOCTD ITPOXOAUT
yepes3 NAHHYIO MPAMYIO, NapajleJIbHyI0 APYTroi ILIo-
CKOCTH, U IIepeceKaeT 3Ty ILJIOCKOCTh, TO JUHUS Iepe-
CedyeHUsd IIJIOCKOCTEe! mapajjiejlbHa ,uaHHoﬁ IIPAMOiA.

A,
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3HAYUT, IIJIOCKOCTH CEUEHUs IlepecedeT OCHOBA-
una A B,C,D, u ABCD no napanajejlbHEbBIM OTpe3-
xam. IIposegem BD || B,D,. s Touku N npopoaum
MN | BD, suauur, MN | ‘B,D,. Coeaurum Touxu B,
n M, D, uN, torga B D NM — HCKOMOe CeuyeHue.
Takum o6pasom, B yeThipexyroabauke B,D,NM
umeem B,D, | MN, suauut, B,D,NM — Tpanenus
(110 onpeneeHNIO).

75. Omsem.: (0; 0), (3; 1).

76. Pewenue. Ilycrp x — ainmpa 60KOBOM CTOPO-
HbI, 2y — OCHOBaHUA, I — BBICOTA PaBHOOEJPEHHO-
ro rpeyroibHuka. Taxk Kak LABC = 120°, to LA =
= ZC = 30°.

A
Spapc =Pr=(x + yyr. ’ (1)
. - x’y
C Apyroi CTOPOHBI, S, pc = oR (2)
| x*y
CpaBruBasga (1) u (2), umeeMm (x + y)r = >R (3)
Ilo Teopeme cHHyCOB - X = 2R, oTtryna x = R,

sin ZA
' 2

TorAa paBeHCTBO (3) npumer Buj (R + y)r = }; fIZ/ ,

i (R + y)y = -;—Ry. o (4)
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Ws AABD 1o Teopeme IIudaropa x2 — y? = h? = i x2,

Hnnix‘*: 2, T. e ‘=-3—C——3-——R\/—
4 y-,T.€. Yy 9
IIIeTCS B BUIE 2(R+%R\/_3—)r = _‘iz—f’:_Rz, UIH

2( JE] /3

, Torga-(4) sanm-

l1+—\|\r=—R.
2 2

r V3 V3
= = 222~ /3).
R 22+J3) 2 (2-3)

Omesem: —*/2-:(2 J3).

3HAUUT,

77. Omeem: 1; =2).

e

Yrca3anue. 3aMeHoM x = ty JaHHAas CHCTEeMAa IIpU-

- y’(Bt*+2t+1)=11,
BOJUTCS K BUAY U T. 1.
y(t*+2t+3)=17,
78. Ykaszanue. Bo3BecTu nmepBoe ypaBHEHIeE B
KBaJpaT u 3aMeHHuTh x* + y* uepes 97. Bo3aMOKHEI

U Ipyrue cuocodObl perleHusd.
79. Omesem: —ﬂl'; It—) .
4 4

Yxasanue. CI0XUTh MOYJIEHHO JIeBbIE€ U ITPABLIE
YaCTH.

80. Pewerue. IlycTh x 1 y — COOTBETCTBEHHO
n¢pphl COTEH U AECATKOB, TOTJa UCKOMOEe YHCJIO
umeet By 100x + 10y + 5. Ecau nudpy 5 nepenectu
Ha I mecto, TO moayuum uucio suga 500 + 10x + y.
CorsiacHO yCJIOBHIO IIOJIYYNIM YPaBHEHHE
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100x + 10y + 5 — (500 + 10x + y) = aaa, rue
aaa = 100a + 10a + a = 111a — Tpex3HavYHOE YHCJO
C OQUHAKOBHIMU udpamMu, Torma

100x + 10y + 5 — 500 - 10x — y = 111a,
wiu 3(10x + y - 55) = 37a. (1)
- Tak xakK uucao 37 npOCToe, TO @ KPaTHo 3,
T.e.a =3k, Torna1<3k<9,orkymak=1,2,3(k € N).
CoorHonrenue (1) npumeT BuUJ

10x + y — 55 = 37k.

HNmMmeeM 3 BO3BMOXKHOCTU:

1. Ecin k=1, To 10x + y = 92, 4TO BBIIOJHAETCA
mumup Opu y =2, x =9, Tak kak 1 <x <9, 1Sy£9.
Hckomoe uucio 925.

2. Ectn k= 2, To 10x + y = 129 He numeer pele-
HHI IIPY YKa3aHHLIX OIPAaHUYEHUSIX.

3. Ecin k= 3, To 10x + y = 166 Tak:xe He nMeer

pemenuii. Utak, 925 — eguHCTBEHHOE UNCJIO.
Omeem: 925.

81. Omeem: (1; 3; 5).

Yrasanue. 3anucaTts ypaBHEeHHE B BH/e

L 1+ 1 .
y+l 3+1
2 5]
82. Pewenue. IlycTs \/; = a-, \/5 = b, roe a > 0,
b > 0, Torga cucreMa npuMeT BU/I |
a(a® -1)=b(b* +5), . (1)
{a2 =b*+3. (2)
- BoasezieM o6e yacTtu ypaBueHusa (1) B kBagpar,
yUYHUTbIBas ypaBHeHue (2):

{ a*(a®-1)* =b*(b* +5)?,
a®=b>+3,

X +

HJIN
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(b% + 3)(b? + 2)2 = b2(b% + 5)?. (3)
IIycTe b% = t, f,ue t > 0, Torga moay4YnM
(+3)(t+ 22 =t(t + 5)2 unm
(t + 3)(t2 + 4t + 4) = t(t2 + 10t + 25).
ITocie yupoinenus noxyuum t2 + 3t — 4 = 0, oTky-
nat,=-4,t,=1. Takkak t >0, 10t =1, Torga b* = 1,

a*="b*>+ 3 =4, gaauuT, x =a’*=4; y =b*=1.
Omeem: (4; 1).

83. Omeem: x = 0.

Vrkazanue. YMHOXUTDL 00e yacTu ypaBHEeHUSA Ha
BBIpAXKeHNe, COIPSKeHHOe JIeBOil YaCTH YpaBHEeHUA.
[HonyueHHOe ypaBHEeHHE PEIIUTh ¢ JAHHBIM KaK CH-
CTEMY CIIOCOOOM CJIOXKEHHUHA, U T. 1.

84. Vkxasanue. IIpeobpaszoBaTs ypaBHeHUE K BULY
(x—-2y)?+(y—2x)°>=5=12+ 2% ur. 1.

85. Pewenue. Ilyctp 3 }—zx—l—(—)— = Yy, TOTJa —1—’-7-x -
: 3 3 3
10 .
ey =y, nam 3y® + 10 = 17x. (1)

IIpu aTOM UCXOHOE YpaBHEHHE 3alIMIIeTCA B BU e
- 3x3+10=17y. (2)

Yuureias (1) u (2), uMeeM cucTeMy ypaBHEHUH

{3x3 +10=17y,

3y’ +10=17x,

3x—y)x*+xy +y)+17(x —y) =0,

(x—y)38x*+3xy +3y?+17) =0, otrkyma x — y = 0,

nnu 3x% + 3xy + 3y + 17 = 0.

Tax kax 3x? + 3y? > [3xyl,

To 3x* + 3xy + 3y®> + 17 > 0.

Eciu x -~y = 0, To x = y, Torna ypaBHeHue (2)
npumetT Bug 3x2 — 17x + 10 = 0, unm 3x(x? — 4) —

torga 3x3 — 3y = 17y — 17x, unn
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~B(x~2) =0, (x ~ 2)(3% + 6x — 5) = 0, oTKyxA X, = 2,
win 3x2+6x-5=0,D/4=9+15=24>0,

_ -3+2\6 - 26
=

x2,3 = 3 —
2.6
3

86. Vrazanue. Pa3joXUTh 3ajaHHOe YHCJIO Ha

MHOKHUTENH. Tor,na moayuum 133 - 3 - 61 — geautcs
Ha 61.

87. Pew,enue HUmeem 5(x + y)® + 54(x + y)? -

(x+y)*(54 - (x+y))
108
Tak xak x > 0,y > 0, To 54 — 5(x + y) > 0, nau
x+y<10,8, T.e. x +y<10.
CrenoBartenbHo, x + y = 2, 3, 4, ..., 10. Yciosuio
3a/layy yAOBJIETBOPAET JIUIL X + Yy = 6, Torga xy = 8,
T. e, IIOJYYHNM 2 Iapkl peiiteHun: (2; 4), (4; 2).

Omeem: x, =2, x,3=-1 =

— 108xy, otxyzna xy =

88. Pewenue. BoljennM noJHBIE KBaJpaThbl B
KaXXJIOM YpaBHEHHUH CHCTEMBI

{(x—9)2 ry-47=16, W

JE-12 + (-7 +J(x-97 +(y-1)’ =10.
VpaBHeHue (1) ecTh ypaBHEHHE OKPYXXHOCTH pa-
auyca r = 4 ¢ HeHTpoM B TouKke M(9; 4).
IIyers N(x; y) — npou3BOJbHASA TOUKA KOOPAU-
HaTHOM IJIOCKOCTH.

Torga d, = \f(x-—l)2 +(y—-7)® — paccTosiHHE OT
rouxku N go rouxku A(1; 7),
d, = J(x-9)* +(y—1)* — g0 Touku D(9; 1).
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Ya
A
7 1--
!
4 ----J} ----------- _’M
: E
: :
i :
1 fomtmmmmm e e e NG :B |
: } !4 -
0 1 9 x

CrnenmoBaTenbHO, ypaBHEeHHUIO (2) YIOBJIETBOPSAIOT
KOOPAUHATHI T€X U TOJBKO TeX TOUEK IIJIOCKOCTH,
IIPX KOTOPBIX BHINOJIHAETCS paBeHCTBO d, + d, = 10.

Bamernm, ato JAB| = /(9-1)* +(1-T7)* =~/100 =10.

3HauuT, Touka N HaxoauTcsa Ha orpe3xe AB. Ypas-
HeHHe npsamou AB umeer Bug y = kx + b. I{insa Ha-
XO0XKAeHUs 3HaUeHuN kB u b yuyrem, 4TO TOuKu A u B
NpUHALJIEXaT IPAMOI, TOraa IMeeM CHCTeMy ypaB-

E+b="17, 3 +31
Ok+b-1, OTKYy/Zla HAXOAUM Y = Zx T

B aToM cnydae ypaBHeHue (1) npumer BuA

(x —9)*+ (—-z—x+§l-1-1—-—4) =16,

HeHHM {

UJIU TIOCJe yupoljeHu# nmoayuyum 25x% — 378x +
+ 1265 = 0, orkyga x, = 5, x, = 10,12 — He noaxo-
JUT, TAK KaK TOYKa C TaKoH abcruccoil He IpUHAL-
JIXKUT OTpe3Ky AB.

Ecnnx_=5,'roy=-—§-'5+§—}-=4.
4 4
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Touka N(5; 4) € AB, suaunT, napa (5; 4) — petire-
HHEe MCXOJHOY CUCTEMbI YPABHEHUM.
Omeem: (5; 4).

89. Pewernue. IllockonpKy x% — 3x2 + 3x + 1 =
=(x~-12+ 2,70y =(x - 1)+ 2. I'padux stoit pyHK-
UK MOKeT OBITH IIOJYyUYeH U3 rpaduxa QYHKIIMU
y = x° mapaljeJbHBIM nepeHocoMm. Tak Kak y rpa-
dbuka Qyuxuuu y = x° Hauajgo koopauuar (0; 0) —
IeHTP CUMMETPUU, TO ¥ HCXOAHOro rpaduka QyHK-
IHUN IeHTpoM cuMMeTpuu 6yaer Touka (1; 2).

90. Vrasanue. 3anincarb ypaBHEHUE B BUJE
(x + y)? — 3xy(x + y) + xy = 13.
IManee saMeHOH X + Yy = 2 UPUBECTU K BUAY
3
2" -13
3z—-1 |
Bo3MoxHBI ¥ ApyTHe CIIOCO0BI pelueHU .

XYy = , IIOCJI€ 4Yero BBIAEJHUTD HeJIYIO JacCTh.

91. PeweHrue.
I crmoco0

S upe = lBC - AC sin ZC = 6. Taxk xak AB < AC,

To LC < /B, 7. e. ZC = 90°, Ttoraa cos ZC > 0.

Ho cos ZC = \[1 —-sin® ZC = -g— . Ilo TeopeMe KOCHHY-
coB AB? = BC? + AC? — 2BC - AC - cos ZC, oTKYyAa

SAABC

p

AB = 3. A3BecTHO, 4TO 1 = , The r — paguyc

BIIMCAHHOII OKPYKHOCTH, P = —;—(AB + BC + AC) = 6.

3HAYUT, r = f)— = 1.

Omeem.: 1.
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II crioco®

Tax Kak AB = 3 u 32 + 4% = 52, to AABC npsamo-
yroJbHBIN (1o obpaTHON TeopeMe lImudaropa), rae
ZB = 90°.

‘Torga r = —;-(AB +BC-AC)=1.

92. Omegem: 16\/5 M2,

93. Pewernue. 3amnuineM ypaBHEeHUE B BUJE
5log3(x -1y _ 1 1 + 31085(1”1) , WLJIH
5!og3(x -1) + 3log3(x ) __ 5log5(x+1) + 3log5(x+1) , OTKVZA,
II0JIL3YSACHh MOHOTOHHOCTBIO QyHKIIUY & + 3¢, moryaum
log, (x — 1) = log, (x + 1).

Ilycre log, (x — 1) =y, Tortax —1=3mn
log, (x +1)=y, otkyna 5 = x + 1.

y
3HA4YNUT, (—3—] + -—% = 1.
5 5Y

ITockoJbKY JieBasi 4aCTh IOJIYYEHHOTO ypaBHE-
HUA — yObpiBaroniasa pyHknuda, Toy = 1 — equs-
CTBEHHBIN KOpeHb, TOTAa X =3Y + 1 =4 — ennH-
CTBEHHBIV KOpPEeHb HCXOJHOTO YPaBHEHN .,

Omeem: x = 4. -

94. Omeem.: g;/_g

Yrxazanue. Ilokazatrs, utro AABC paBHOOGeApeH-
HbIi. [laslee 1pMeHNUTH TeopeMy KOCHHYCcOB B AABE
U McIoJap3oBaTh nonoduie ABEC u AAED.

95. Peuierue.

I cnoco6 (BeILAe/IeHME B JIeBOM YacTH
ITOJIHOT'O KBazparTa)

(4x — 34/x+16)2 =0, wiau 4x = 3Jx+13.
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ITocyte Bo3BeeHUA 06enX HacTeil B KBaLpaT IIOJY-
yuM ypaBHeHue 16x* — 9x — 117 = 0, orkyaa Haxo-

78
oM x, = 3, xz———-é—-z— <0—-Heno,uxonm' TaRRaKx>0

n16x2+9x+117>O(D<O,a=16>0).
Omegem: x = 3. |

II cnocob (3aMeHa mepeMeHHON)

xvx+18 #0, Torna
16- —% __ 19. Jx+13

Jx+13 x

. X , _ .
Haee zameHa =y, raex>0,y>0,ur.n.

-24-0.

III cnoco6 (r1puBeJeHKe K OJHOPOIHOMY)

IIycTh \/x+13 =y, Toraa 9x + 117 = - Oy,
Ilosyuum ypasHeHue 16x2 — 24xy + 9y? = 0, win
(4x - 3y) =0, ur. &.
96. Pewenue.
| I criocob
3anuieM ypaBHeHUe B BUAE
sin 9x = 2(1 — cos 6x). (1)
\TaR kaxK 1 — cos 6x = 2 sin? 3x, To ypaBHeHue (1)
IIPUMeT BUJ
sin 9x = 4 sin® 3x. (2)
Brrurem u3 obeux uvacreii (2) sin 3x:
- sin 9x — sin 3x = sin 3x (4 sin 3x — 1), unu
2 sin 3x cos 6x = sin 3x (4 sin 3x — 1).
Orcroga nMmeeM » ‘

1)sindx=0;3x=nn,x = %z_’ neZ;

2) 2 cos 6x — 4 sin 3x + 1 = 0.
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Tak Kak cos 6x =1 — 2 sin? 3x,

70 2(1 —2sin?3x)-4sin3x + 1 =0, uan

4 sin? 3x + 4 sin 3x — 3 = 0, oTKyAa HaXOAUM
1 | n n |

sindx = —, x=(-1)" + ,'neZ;
2 18 3
sin 3x = —1,5 — HeT KOopHe#.
Omeem.: f—-’}-; (-1) T4 IR , neZ.
| 3 18 3
II cnocob

IIycts 3x = y, Torga noayyum sin 3y + 2 cos 2y = 2.
Tak Kak sin 3y = 3siny —4sin*yucos 2y =1 —
— 2 sin® y, To monyuum 3 sin y — 4 sin® y + 2(1 ~
-2sin’y)=2, mmsiny - (3 —4siny—-4siny) =
OTKYyzA:

1)siny=0 y=nn,T.e. 3x=mnn, x=%,neZ;

2)3 4 siny —4siny = 0, uan
4siny+4siny—-3= Oo'rrcynasmy——-15—-

1
HeT KOPHeH, sin y = 5

Ecau siny = %, TOY = (--1)"%5E + ntn, T. e.

T I mn -
3x=(-1y— +nn,o0 =(-1y— + , Z.
( )6 TN, OTKyaa X (')18 3 ne.r

ITII criocoO

JleBasa yacThr ypaBHEHNUA He IPEBOCXOAUT 2 M paB-
sin9x =0,
Ha 2, ecJan UT. IO.
cosbx =1,
97. Yraszanue. IlpeaBapuTesbHO II0KA3aTh; YTO
2@+b°+c®)=5abc(a?+b*+c*)mn
10(a” + 5" + ¢") = 7 (a* + b% + ¢?) (a® + b® + cd).
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98. Vraszanue. Yuects, uTox -~ 7>0=>x-4>0m
x—3>0,rormpax—4+x-3=x—T,orkyga x =0 — He
MOAXOAUT, TaK KaK X > 7. 3HAUUT, UCXOAHOE ypas-
HeHHe He UMeeT KOPHeil.

99. Vkasanue. Pemuts 3amenoit vx’ +1 =y, y> 0.
3amevarue. YpaBHEeHNE MOXKHO PEIINThL 3aMEHOMH

x=1tgy, rue e(——ﬁ'ﬁ)
SIETE T )

100. Pewenue. 3ameTuM, YTO YHCJO N B IIOCJIEO-
BaTeJbHOCTH 3aHHMaeT noapdan n mecr. CienoBa-
TeJIbHO, nepel nepsbiM uncaoMm (n + 1) crour 1 + 2 +

1+n
+...+n= 5 ' n YHces. 3HAYHUT, HaM HaJ0 HaUTH
1+(n-1 1+n
TaKoe 1, 4TOo (2 ) . (n —1) <2010 < ‘n,

OTKyZa nogbopoM Haxogum n = 63.
Omeem.: 63.

101. Pewenue. Ilycrs yeThHIpeX3HAYHOE YMCIO
nmeeT Bun abed . Ilo yeanoBuro 13 - abed — TouHBIN

Ky0, Torga 13 - abed umeer Bup (13k)°.

3uauur, abed = 13%- k3, T. e. abed xpaTtHO 132 =

= 169. Ho 1000 : 169 = 5,9... > 5, 9999 : 169 =
= 59,1... <60, T.e. 5 <k <60.

HerpyaHo 3aMeTUTb, YTO MEXIY YHUCIAMU 5 u 60
HAXOJsATCS JUINb ABa yHncya — 8 u 27, ABISIOIIHECH
TOYHBIMUN KyOamu. CienoBaTesbHO, UMEEM JBE BO3-
MO HOCTH:

1) 169 -8 =1352; 2) 169 - 27 = 4563.

HeflictBuTennHo, 1352 - 13 = 13 - 132 - 23 = 263 =
=17 576; 4563 - 13 =13 -132- 3= 39% =59 319.
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102. Pewenue. U3 ycnoBusa caeayer, 4To sin x +

1 S , - |
T+ — > 0, orkyzna sin x > 0. CiexoBaTensHO,
sinx ‘ | | |
2
1( . 1 , 1
—| sinx +— = |l Jsinx ———| +12>1,
2 sinx 2 Asinx
lcos ax| < 1.
Torga paBeHCTBO BO3MOMKHO TOI'/la ¥ TOJILKO TO-
: T
sinx=1, |x=—++27n,
r'xa, ecJau OTKYJa
|cosx[:1; :
' ax =7k,
nk 2k
aq= — = , roen, k € Z.
X 1+4n
2k
Omeem: a = , n,keZ.
1+4n

103. Omegem: 1) x =12,y =5,z =13; 2) x = 8,
y=26,2z=10.
Yrasanue. Eciu x, y — KaTeTsl, 2 — IUIOTEHYy3a,

1
TO COI'JIACHO YCJOBHIO Exy =x +y+ «/x2+y2

1 T. Id.

104. Omeem. 61. |
Yrasarnue. Ucionb3oBaTh Teopemy Buera u hopmyny

5 5 _ _ 4 3 2,.2 4
X, =X, =(x; —x,0(x; + x{ x, + x;x, tx 62+ xp).

105. Omeem: x, = nn, x, = i—%arccos a-3

+ ntn,

a €[—-3; 9].
Yraszanue. Ucuons3oBars opMyny sin 3x
3 sin x — 4 sin® x. Jlajnee yuecTs, 4TO sin? x
1-cos2x

2

Il
I

I

u |cos 2x|'< 1.
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106. Omeem: KOpHEH HeT.
Vraszanue. x — 13 = (13 + x2)%, u . 1.

107. Omeem: 15.

108. Omeem: x = %’E + 27k, k € Z.
Yrasanue. IlpuBecty ypaBHEeHHE K BUAY

cos (x—:ln—) sin 6x = 1.

TlonyyeHHOEe ypaBHEeHME DPaBHOCUJIBHO ABYM CH-
cremMaM -
(sinbx =1, sin6x =-1,

| 2 . I.
1) ﬁcos(x—ﬁlzl; ) %cos(-x—lt-) 1, UT. O
\ 4 \ 4

109. Omaeem: 75°.
Yraszanue. Il puMeHUTH TEOPEMBI CHHYCOB M KOCH-
HYCOB. |

110. Omeem: 18n(2 — V3) nm?.

111. Yrasanue. 120 cm2. ITocTaBuTh NUPAMUAY
Ha OJHY N3 OOKOBBIX I'DaHeil.

I

112. Omeem: —g +2nn, n e Z.

Yiaszanue. YuecTs, uTo |sin x]< 1, Toraa sin x =1,
sinx=1;-sin7x=1, uT. 1.

113. Omeem: 247; 364; 481; 715; 832.

114. Pewenue. Ilycts f(x) = x2 — x + a; g(x) = x3 +

+ x + 90. Torza f(0) = a; f(1) = a; g(0) = 90; g(1) = 92.
3uauut, HOJ (90; 92), T. e. 2 mo/oKeH JeIHUTHCS Ha 4.
Kpowme toro, f(-1) = a + 2; g(—1) = 88, nostomy a He
paBuo Hu 1, Hu —2; f(—-2) = a + 6; g(—-2) = -8104,
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" +x+90

x2x+2

= x4+ x10— x9— 328 — x" + 58 + Tx® — 3x* — 17x% -
- 11x* + 23x + 45.

115. Omagem: x = 2.

Vrxaszanue. Pasgenutrs obe yacTn ypasHeHHS Ha

x2

nmoaTomy a #—1. CiegoBaTesyibHO, a = 2 1

(x — 1)? # 0. Jasnee 3ameHa =y, uT. A.

116. Omeem. 60°. |
Yraszauue. Ucnonb3oBaThk (pOpMyJIy ILTOMIALU Tpe-

1 :
YroJbHUKA S = -2—bc sin ZA ¥ TeopeMy KOCHHYCOB.

117. Pewsenue. T = -2—25, rie d = HOJII (4; 2; 6) = 2,

k = HOK (15; 21; 35) = 105.
21-105

CnenoBatenpHo, T = = 105mn.
Omeem: 105m.
118. Omsem: 28 cm.
Sl S2
YKkasanue. r = — = —= rpe
b, b,

Sl = \[pl(p1 —a)(P1 '"b)(p1 —C) ’

S, = \/p,(p, —a)(p, —b)}(p, - %) ,
rape X — Heua3BeCTHasd CTOpOHa BTOpOI‘O TpeerJIbHI/I'

42+ x
Ka, p, = 34, p, = 5

ITpumeuanue aemopa. PejKuM NIpUMEpPOM «Ty-
IIOYTOJIbHBIX OJM3HEI0B» CHYKAaT TPEeYroJbHHUKHU CO
CTOPOHAMH, PABHBIMH COOTBeTcTBeHHO 97, 169, 122
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n 97,169, 228. Y kaxnoro u3 sux r = 30 (cm. Ne 167
Tpuee 9. 3agauu ¢ usromuako. — M.: Mup, 1975).
- IlpencraBisieT NHTepeCc HaXOXKJeHUE ABYX Tpe-
YrOTBHUKOB IOAZOGHOTO BHIA, Y KOTOPBIX PaBHHI pa-
JIYChI OIMCAHHOMA OKPY>KHOCTH.

119. Omeem: x, = 4, x, = 12.
Vrkasanue. 3anucarn ypaBHeHHe B BI/ie X — VX — 3 =

= {x-3 ( Jx + Yx -3 ). [lajsee pas3joKHUTh JIEBYIO

YaCThb YPaBHEHUA Ha MHOKHUTEIIN.

120. Pewenue.
' I criocob
3amnuileM ypaBHeHUE B BU/Ie
Yx+45 =1+ Yx-16. (1)

Boasenem o6e uactu ypaBuenus (1) B Ky0:
x+45=1+3¥x-16 +3¥(x-16)* +x— 16, nmn

Y(x-16)*> + Yx-16 —20=0. (2)
3aMmeHoH ¥x-16 =t ypasHeHUe (2) IPUBOAUTCH K
Buny t* + ¢ — 20 = 0, kopHu Koroporo ¢, = 4, t, = -5.
Ecint=4,70 Yyx-16 =4, x — 16 = 64, x, = 80; ecan
t=-5,10 Yx—16 =-5, x — 16 = -125, x, = ~109.
Omeem: x, = 80, x, = —109.

I1I cmocob

- BosBenem obe YacTH YPaBHEHU B Ky0, chbﬂbayﬂ
dopmyny (a — b)’ = a® — b* — 3ab (a — b). Torna mony-
unMm x + 45 — (x — 16) — 33/(x+45)(x —16) (%/x+45 —

~ Yx-16) =1, mau 60 — 3Y(x+45)(x-16) - 1 =
#(x +45)(x—16) = 20; (x + 45)(x — 16) = 8000, or-
Kyaa Haxoaum x, = 80, x, = ~109.
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II1 cmoco6
ITycrs x + 45 = a?, x—16 = b3, Torna
a’— b®=61. (1)
Kpome Toro,a — b = 1. (2)

Ypasuenus (1) u (2) permiaeMm KaK CUCTEMY.
a’-b® =61, R a=>5, a=-4,
OTK AJIH
a-b=1, V" \p=4, b=-5.

YuuTteiBasg 3aMeHsl x + 45 = a3, x - 16 = b3, moay-
uynMm x, = 80, x, = —-109.
Omeem: x, = 80, x, = —109.

121. Omsem: V2010 — 1.

Vraszarnue. YMHOXUTL YUCJIUTEJIbL K 3HAMEHATEb
KaXJIoi ApoOH Ha BeIpayKeHue, COIIpAKeHHOe 3HaMe-
HaTeJIo. -

122. Omegem: (4; 1), (1; 4).

123. Pewenue. Bo3Begem B KBagpaT o0e 4acTH
OaHHBIX PaBeHCTB:

a®=sin? x + sin? y + 2 sin x sin y, (1)
b?=cos?x+cos2y+2cosxcosy. (2)
CxnagweiBas (1) u (2), monyuyum

a’+ b*=2+ 2 cos (x — y). (3)

AHaJIOTMYHO BBHIYUTAA, HAXOLUM

a® — b% = (sin? x — cos? x) + (sin? y — cos? y) +

+ 2(sin x sin y — cos x cos y), Uau

b2 — a? = cos 2x + cos 2y + 2 cos (x + y), unn
b?—a%?=2cos(x+ y)(cos (x—y)+1). (4)
YuursiBad (3), umeeM 2 cos (x —y) = a®> + b%* — 2,
bt—a’=cos(x+y)-(2cos(x—y)+2)=
=cos(xt+y)(@a*+b*-2+2)= )
' | b® —a?

al+b®’

= (a® + b?) cos (x + y), oTKyHa cos (x + y) =
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Tak Kak Cos (x -y = —é(az + b%? - 2), TO

cos(x+y) _ (b* -a®)-2
cos(x~y) (@ +b*)a®+b°-2)
cos(x+y) _ l-tgxtgy

Ho , TOTZIa
cos(x-y) 1l+tgxtgy

1-tgxtgy _ 2(b° -a®)

1+tgxtgy (a®+b5)(a®+b2-2)
a c a+b c+d

H3BecTHO, YTO €CJI — = —, TO = s
b d_ ~a-b c—d

2 _ (0" +a’)(a@’ +b” -2)+2(b° - a’)

TOTZA :
a 2tgxtgy (b*+a’)(a®+b*-2)-2(b° -a?)

tgxtgy= (@®+b%) —4b* _ (a® +b° +2b)(a® +b* —2b)
YT @Y —4a® (@b +2a)(a® +b° ~2a)

4, T. J.

124. Omeem: npu 0 <a < 4.
Yraszanue. IIpoitie npnBecTu rpaguyecKoe pelleHue.

125. Omeem: x, = 3, x, = =15 .
Yraszanue. [lanHOE YypaBHEHNE PABHOCUJIBHO ABYM
CMeIIaHHBIM CHUCTEeMaM:

[x°-2x>0, x®-2x<0,
1) 2

_ uT. I
x®-2x=2x+15; x®-2x=2x+15,

126. Pewenue. IlycTs 3x—2=1¢+ 1, Toraa
x=1(t+3),x—5= lt—.41z13c-£-1=~!-(t-!—6).
3 3 3

CrnenoBarennbHo, I ypaBHeHUe IPUMET BHJL

t _1
f(t + 1) + 7g(§—4) 5 (1 +6),
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| x 1 |
T. €. f(x + 1) + 7g('§—4) = -?:(x + 6).

Pemmas sTo ypaBaeHue coBmecTHO co II ypaBHeHU-
eM MCXOJHOM CHUCTEMBI, IMeeM

( X 1,
f(x+1D+7g (g—4j—§(x+6),

W N

flx+1)—g (£—4)=3x,
\ 3

OTKYda, BbIUTad U3 IIepBOI'O YpPaBHEHUS BTOpPOE, IIO0-

JYUYUM 8g(§—4j = %—9 - 3x, HIN

x 1
——4 | = — (3 —4x). 1
f(5-4) = - 40 (1)

Ilycrs g -4 =k, x=3(k + 4), Torga (1) mpumeT Buj
g(k) = —1—%(3 — 12(k + 4)), unu g(k) = —i(4k + 15),

T. €. 2(x) = —:11-(4x + 15).

M3 11 ypasHenns nociiegHell CHCTEMbBI HMeeM

1 : =
flx +1) == = (3 - 4x) = 3,
_1
flx +1) = = (322 +3),
flx+1) = ~1-1-§(32(x + 1) - 29),
_1 _ o
r.e. f(x) = = (32x - 29).

Omeezﬁ: fx)= 11-2~(32x - 29), g(x) = —--;11-(4x + 15).

7. 3ak. 463
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127. Omeem: rpauKOM ABJAAETCA IpAMad Y = 5.
- Vrazanue.cos2x =1 - 2sin®x = 2 cos?x — 1.

128. Pewenue. I'ch'rbBAABC ocHoBaHUe AB = ‘ 2x,
AC = BC = y, BpICOTA CD = 12 (mo ycunosuio), Toraa
13 AADC nojyuum

y: - x*=144. (1)
Ha3BecTHO, UTO S, 5, = abe , THe a = b =y,
4R |
2
| xy°
c=AB=2x, rorga S = . 2
Ad O aapc oR | (2)
C apyro cTopoHs®l, S, 5. = pr = (x + y)r. (3)
Kpome Toro, S,z = —%AB -CD = 12x. - 4)
Vuaurnisas (4), cootHomenud (2) u (3) npuMyT BuL
2 2
ad A unm y: = 24R, R = y_. (5)
2R 24 -
Amnanornuso u3 (3) umeem (x + y)r = 12x, orryzna
e 12x . (6)
x+y |

83
ITo ycmosuio 3agauu R + r = —g, TOTHA, CKJIAaAbI-

Bas (5) Ixi»(6), IOJIYYUM 12x + Y’ = 83 , AJIN, YIH-
» x+y 24 8

ThiBadA (1), UMeeM cUCTeMY ypaBHeHHH

12x y 83

{x+y 24 8’
ky —x®=144.
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ITycrs y = tx, roe t > 0, Toraa noay4yum

12  °x* _83
J1+t 24 8’
, 144
X = 2 .
-1
Pemas cucreMy crnoco6oM IOJCTAHOBKH, IIOJY-

yum 35t — 96¢ + 13 = 0, orryna t, = %, t, = —;—

Y4auTsIBasi NOACTAHOBKY Y = tX, IOJY4YUM JBe CUCTe-
Mbl YPABHEHUM:

-

13 1
1)<y 5 2){y (A
Y- x" =144 y? —x° =144.

N3 cuctremsl 1) umeem x = 5, y = 13. Cucrema 2)
He nMmeer pemernuit. Urak, x = 5, y = 13, Torxaa
AB =10, AC = BC = 138.

. Omeem: 10; 13; 13.

129. Omeem: & + 2nk; arctg £ + 2nk; S& + onk;
4 "~ 3 4
n — arctg 4. 2nk, k € Z.
3

Vrasanue. Ucnonwsys popmyny 1 + tg?x = ‘ 12 ,

~ cos“x
NaHHOe YpaBHeHHe npuMert BuUj 3 tg2x + 4 = Tsinx :

|cosx|

Hanee paccMorpeTrs 2 caydas:
‘1) cosx>0; 2)cos x <O0.

130. Omagem: x = Z-T-E .

Yraszanue. 1) cos x <0; 2) cos x 2 0.
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131. Pewenue. [lanHOE ypaBHEHNE PABHOCUJIBHHO

(. Bx 5 T

sin—=1, |—=—+2nn,
cucreme { 4 2

cosx=1; |x= 2nk;

2nk = 2‘52 + §7-5t-'-z- , OTKyaa k = —-(4ﬁ + 1).
TaR Kak ke Z, ron =1+ 5m, Torga

x=2n‘+8nm,meZ._ |
Omeem: x =2n + 8ntm, m € Z.

132. Omeem: (—w;%(—l—\/ﬁ)} U
U [-:-13—(1-}-\/1—5);—}-00).

Yraszanue. Ilociie yrupomesHnii mnoJay4YnM HepaBeH-
cTBo 3x2 — 2|x| — 4 > 0. [Tanee paccmoTpers 2 cayyas:
Nx=>20; 2)x<0.

‘133. Omeem: x, = 2, x, = -—;—(—-1 - \/g).

Yrxasanue. Ilocyie Bo3BegeHus obenx yacrei ypas-

HeHUS B KBaApaT IOTYIHUM
(x-2)(x+1)(x2+x—-1)=0,ur. a.

134. Pewernue. 7 sin = 6 sin B + sin = sin (2o + P),
niau 6 sin § = sin (2o + B) —sin f =
= 2 sin a cos (a + B). | (1)
- C apyroii cropossl, 7 sin = 8 sin  — sin B
unu 8 sin = sin (2a+ P) +sin B =
= 2 sin (o + B) cos a. . (2)
Pasgenun obe gactu (2) Ha (1), moayuum

| % = tg (o + B) ctg a, orkyma 3 tg (o + B) =4 tg a,

9. T. 4.



Pazaea ll. Orsersl. Ykazamms. Pewenus: 10 kaacc © 197

' 185. Omeem: [2; 3%) .

136. Omeem: (x® — x* + 1) (x* + x + 1).

137. Omeem: x = —1. )
Yrasanue. Ilociie moujseHHOT0 BO3BEAeHUS ypaB-

HeHUs B Ky0 M MOJACTAaHOBKH 3 x—1 BMecro ¥x+1 +

+ ¥3x+1 monyuum ypaBHeHme (3x + 1) (x — 1) =
=—(x+1)*, ur. A

(0<x?-3<1, f0<x2—3<1

138. Pewenue. 4
arcsinvx® -3 >-;,—t ﬁ \/x -3 >___

(0<x®-3<1, 15
= — <x2—-3<1.Torga — <x2<4,

%R0 ———;—5 < |x| < 2. Bmauwur, |x| <2, T.e. -2 < x < 2.

15
W3 nepaBencTsa |x| > - MOIYyIUM

Omeem. | —2; -——\/i—g U ——1\/-—?—)—; 21.
2 2
139. Pewenue. Ilockonapky y — 2x2 — 1 > 0, TO
2x*+1<y,orrymay>1,torga 3> 3. Tak Kak cos x <1,
TO —3 c0s X = —3. 13 faHHOrO HepaBeHCTBa clIenyer,

4TO \ﬁ/ 2x* -1 > 0. YuuTEIBasA NOSyYeHHBIE COOTHO-

mreHus, nmeem 3¥ — 3 cos x + \/y—2x -1 >0, amo
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ycaoBuio 3Y — 3 cos x + \/y—;2x2—1 <0, 3Hat1_HT,

JOJIYXHO BRIIIOJHATLCA PABEHCTBO

3 — 3 cos x + Jy 2x* -1 =0, otryza
3y—3
<{3cosx =3,

Jy-2x*-1=0.

PemenneM cucreMsl 6yzer x = 0, y=1.
Omeem: x =0, y = 1.

140. Pewenue. y =1 - Jcos’ x =|cos x|.

cosx #0, T
+— +7nn,necZ.
=[cosx|;
YA
1

m 2x-1 0 1x2 ©n  x
2 2
141. Pewenue.
I criocob

3anuineM ypaBHeHUe B BUJ€E

3 _ 48

, AJIH

(1+cos® x)(1+sin® x) 357
(1 + cos?x) (1 + sin®x) = —i3-65- (1)

Ho cos?x = -é—(l + cos 2x) msin®x = %(1 - C6s 2x),

Torga ypasHenue (1) npumer BUJ
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1+cos2x 1-cos2x 35 .
1+ 1+ = — AN
2 2 16

(3 + cos 2x) (3 — cos 2x) = §f-, OTKyAa =

9 1 l1+cosd4x 1
Cos‘2x = —, NJIU = —
4 2 4
cos 4x = —l; 4x = i_2_n~-.+ 2nn,
2 3
T e.x=¢£+—7—tﬁ,nez
6 2
Omesem LI +El-,neZ
6 2
II cmoco6

IIyets 1 + cos?x =a, 1 +sin?x=b,rgea >0, u
b > 0. Torga nanHoe ypaBHeHUe IPUMET BUJI

1,1 _48 @)
a b 35
Kpome Toro, a + b = 2 + (cos? x + sin?x) = 3, uan
| a+b=3. | (3)
YpaBHeHud (2) u (3) peltaeM KaK CUCTEMY
1,1_48
{a b 35
a+b=3.
Pemrasa cucremy ciocoboM moACTaHOBKM, HAXOAUM
a, = Z, a, = -5—,,'ror11a b, = é, b, = 1
4 4 4 4
- Tak kax 1 + cos®?x = a, 10 cos?x = —, MM

1+c032x=§,0032x=—,x=i
2 2
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;AHaJIO..I‘I/IqHO 1 + cos?x = 1
1+ cos2x= —;—, Ccos 2x = ——1-

T E
- Omeem:. i-é + nn; ig +nn,neZ.

111 cnocob

ITockonrky 1 = cos? x + sin? x, ToO MCXOOHOE YPaB-
HEeHUe IIPUMeT BH/J
cos’ x +sin’ x cos’x+sin’x _ 48
+ (4)

gcos’x+sinx  cos’x+2sin’x 35

PaznenuB uucauTe b U 3HAMEHATEJb KaKJOu
npobu B JeBoi#l uactu ypaBHeHusi (4) Ha cos®x = 0,
MIOJIYYUM

te®x+1 N tg®x+1 _ 48
2+tg?x  2tglx+1 35

ITocne yIpoIleHNd ITOJYUYUM OMKBaJpPaTHOE ypaB-

HEeHHE
3 tgtx — 10 tg? x+3 0, orkynaa tg?2x = 3,

tg?x = -—13—.Ec.m/1 tg:x =3, T0 tgx=i\/§,

' | 1 L1
+nan,neZ,ecmtgix=—,m0tgx=+—

142. Omeem: [—5; —4) U [-2 -2 \/g; -3) v

U (-1;-2 + 2J—§-]u(0; 1].
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Yraszanue. Beectu 3aMeny x* + 4x = t, npexBapu-
TeJILHO 3alliicaB HePaBeHCTBO B BUIe :

_}___ 1 ¥ 1 - 1 Z-gl.
x x+4 x+1vx+3 20

143. Omeem: 2 + V9+4n®* ,n=0,1 ...
Yrasanue. Tak kax 1 — x* = (1 — x) (1 + x + x?),

TO ypaBHeHHEe INPUMeT BHUJ COS (T \/x2 -4x-5)=1,
KOTOpPOe PaBHOCHJIBbHO CMEIIaHHOHU cucTeMe
{xz ~4x-5>0,

7 22 -4x-5 =2nn,

n=0.1....,uT. 1.

144. Omeem: —;—(3 + Jﬁ).

145. Omegem.: (1; 0), [i;l).

Yrxaszanue. IBa)XaAbl BO3BECTU I1epBOE€ YpPaBHEHUE
B KBajpar.

146. Pewenue. Ilycte B AABC (£ C = 90°), AB =c,

c .
= — — O6uccexktpuca ZA. Ilycts ZCAD = o =

= /DAB. |
U3 AACD AC = AD cos o = ——c-—cos o, u3 AABC

J3

AC = AB cos 20 = ¢ cos 20.. CpaBHuUBas mpaBbie 4ya-

C
—=CO0S O =
V3

= cos 2a, wiu V3 cos 2a — cos a = 0. IToCKONBKY
cos 2a = 2 cos? a — 1, To moJyuYeHHOe YypaBHeHHE
npumer Bug 23 cos? a — cos o — V3 = 0, oTkyHa

CTH IIOJYYEeHHBIX PaBE€HCTB, HMeeM:
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3 J3 | |
cos o = - WK COS O = —3 He IMOAXOIUT, TaK

Kax ZA < 90°, Torga cos o > 0.
3 o
Ecan cos o = -2—-, To o0 = 307, 3Hauur, LZCAD =

= /DAB = 30°, ZCAB = 60° u /B = 30°..CienoBa-

renso, AC = LAB = L¢. BC = -9-‘/-3—-.
7 2 2

3amevanue. ITonviTka pemiuTs 3ajauy aaredbpaun-
YeCcKHM CHOCOOOM NPHUBOAMUT K PEIIeHUI0 CHCTEeMbI
TpexX YpaBHeHHUII ¢ TpeMs HeH3BeCTHBIMHU, HaIIpUMeD,

x*+y’=c?,
’ 2 2 1 2
AC=x,BC=y,CD =z, torfga {X" +2 =-§C s U T. 1.
x_ 2
| _y—z’
1 c\/§
Omeem: —c, —.
2 2
147. Pewenue. ZC = 180" - C
— (45" + 75°) = 60°. SameTum,
4T0 AABC nopo0eH TpeyroJs-
HUKY C BepUIMHAMU B cepeiu-
HaX ero CTOPOH ¢ Koadpuun-
eHTOM noaodud k = —1—~ 457 5
H AOL!I 9° A B

- 3HAYUT, pajuyC OKPYMKHO-
cTu, onucadHoOH okoao AABC, paseH R = 2r, Torga

SAABC=—;-AC-BC-sin4C= |
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= -;-(27' sin ZB) * (2r sin ZA) - sin ZC =
= 2r?sin 75 - sin 45° - sin 60° =

Jaﬂ,[_l_ﬁﬁﬂ J3

2 27272 2| 4

- sin (30° + 45°) =

(1 + V3)r? (k8. exn.).

Omeem: —{—?—(1 + Jg)ﬂ.

148. Omegem: (1; 1).

Vraszanue. 3annucaTh ypaBHEHHE B BHJE
x+y(x2—xy+y?)+2=2(x+y),orkynax +y =
= =+]1; 2. [laJee 3amnucarh ypaBHEeHUE B BHUJe
C(x+y)’ -2(x+y)+2

3(x+1y)

149. Omeem: sin 9 > sin 10.

Yrkaszarnue. PaccmorpeTrs pasHocTh sin 10 — sin 9
1 YYEeCThb, B KAKOH YIJIOBOM YeTBEPTH HAXOAATCSA IIO-
JIydeHHBIE VIJIBL. |

150. Pewenue. Ilyctb 8x — x> - 12=aqa, 71— 2x = b,
rae a 2 0, b > 0. 3amerum, uro 6x — x2 — 5 = (8x —
- x2-12)+(7T-2x)=a+ b, raea + b >0.

B sToMm ciydyae MCXOJHOE HEPABEHCTBO IPUMeET

BUA VJa+b Z\fc; +\/I;,ecm»1a+b2a+b+2\/a_b,
Jab <0, ab=0. :

ClieZoBaTe bHO, IMeeM IBe CMeIllaHHbIe CUCTeMbI:
. {Sx—-x2 -12=0,
7T—-2x20; '
Tak kak x < 3,5, To x = 2.

Xy , AT. 1.

x*-8x+12=0,x,=2, x,=14.
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7-2x=0, x=3,5, | {x=3,5,
8x—-x2-12>0; |(x*+8x+12<0; |2<x<6,

oTkVIa X = 3,5.
Omeem: x, = 2, x, = 3,5.

151. Pewenue (cMm. puc.).

152. Omsem: x = nn,
x=xarctg b5+ nn,n e 7.

Yraszarnue. Ilpumesnrs popmyay .
tgx—tg’ x

1-3tg?x

153. Pewernue. Ilo dopmyiie CcyMMBI 71 4JI€HOB I'€0-

MEeTPUYECKON NPOTPeCCUH HOJIYUNM
14
X2+ x0+ %+ . +x2+ 1= xz. 11 =

tg 3x =

7 ' 7. '
x' -1 x'+1
= . =(x*+x*+xt+ ... +x+ 1) (28~
: x—1 x+1

-x°+x*—-...—x+1).

154. Omeem: 72. |
Viasanue. 2x = a?, 3x =b%, r.e. x =23 3%-¢ =
=T2c=>c=1.

155. Pewenue.

I cnoco6
1 1
= Eab = pr= -2-(a + b + ¢)r, oTkyHa
- .ab . (1)
a+b+c |

ITo Treopeme IIudaropa a? + b? = ¢?, unu
(a + b)? — 2ab = c?, 3Hayur, 2ab = (a + b)* — c? =
=(a+b+c)(a+b-rc), |
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OKPY’KHOCTH IIPOBELeM pa-
auycel OD, OF u OF B To4ku
Kacauusga, Torga OD 1 AC,
OF 1 BC, OF 1 AB. Cnepo-
Barenbno, CFOD — xkBapn-
part, Trorga OD = OF = OFE =
=pr; AD=AC—-CD=b—r;
BF =a—-r. Ho AD = AE n
BF = BE rax oTpe3KH Kaca-
TEJILHBIX K OKPY>XHOCTH, IIPO-

2ab
2a+b+c)
_(a+b+c)a+b-c) a+b-c
~ 2a+b+c) 2

Torga (1) npumer BUA r =

, q. T. ﬂ.

II cmoco6

N3 nenrpa O BoucaHHON

BeJeHHbIE 13 OQHOM TOUKH.

T.

9.

3uauutT, AE=b-r, BE=a~-rudB=AF + BE,
e.c=(b-—-r)+ (a—r), OTRy,ﬁar= %(a+b+c),

T. 1.

156. Pewenue. B cuny HepaBeHcTBa Koru

\/x2+x_16 < (x2+lx'-—16)+1 _ x2+x—15,
» 2 2

N +16 (x-x°+16)+1 _ x—x2+17.'
2 2

CJIelIOBaTeJIBHO, \/x2-+x-16 + x/x—x2+16 <x+1.

3HAYUT, U3 UCXOLHOIO YPABHEHUS CIEeAYeT, YTO
- Tx+17<x+1nmm(x -4)>°<0, 1. e. x =14,
Omeem: x = 4.
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157. Omeem: 1.
Vrasanue. llogcraBuTh B BhIpakeHHe, JaHHOE B
yCcJIOBHUH, X = 1.

158. Omeem: 54 u 18.
159. Pewenue. Ilycts A = xyztxy — HCKOMOe

yucyao. BeraBieHHoe IBYy3HaAUHOE YHCJO YETHOE.
O603HauYMB ero uepes 2a, IOJYUIM

A= xyztxy =10000a +100-2a+a =10 201a =
= 1012a

Tak KaKk A — IIeCTH3HAUHOE UNCJIO M @ — TOYHBLIA
KBazpat, To 16 < a < 81, orrkyzna a = 16; 25; 36; 49.
B 3TOoM cayuyae mOJYYMM COOTBETCTBEHHO 4 Ymcia:
163 216 = 4042; 255 025 = 5052; 367 236 = 6062;
499 849 = 7072,

160. Omesem: 4001 u 8004.

161. Omesem.: 3 : 8. | _
Yrasanue. Yuects, utro AAKD ~ AEKD, rne Touka
K — touka niepeceuenusi DB u AE (E € CB).

162. Pewenue. Ecam sin o = 3 cos o, T0 tg o = 3,

torga tg 2a = 2tg(;x ____?__3_ S
1-tg°a -9 4

| 3 3
3+| —— _2
tga+tg2a | [ 4) 3 4
tg 3o = — — = 3 == 9 =
1-tgatgla 1_3.(__J 142
4 4
_12-3 _ 9 |
4+9 13°
Omeem: 9/13.

163. Omeem: x = 0.
164. Omeem.: —7—-
25



~ Pazsea Il Orsersl. Yka3zanus. PeweHus: 10 kaacc ® "207

Vicasanue. Pasnosxuts sin® o — cos® 0L Ha MHOKH-
Tesu. [Jasmee ncrnoap3oBaTh GOPMYJIBI

1-tg? %
gz

1+tg% >
& 2

cos o = 1 cos 2a = 2cos?a — 1.

165. Omseem.: x = 3.

Yrasanue. 3ameHa Jx+1 =y, TOT[a TIOC/Ie yIIpo-
IeHW# Toay4uM ypasaenue (y? — 4y)? + 8(y? — 4y) +
+ 16 = 0 — kBagpaT CYMMBI, U T. [X.

IT cmoco6
SanuiieM ypaBHeHUe B BUJe |
(x—4Jx+1)2+ 10(x — 4Jx+1) + 25 = 0, wm
(x —4Jx+1 +5)2=0, umu x — 4Jx+1 + 5 =0.

ITonyuyerHOE ypaBHeHHe 3alIuiIeM B BHE

(Vx+1 - 2)’=0,ur. &.

Omeem: x = 3.

166. Omeem: (—9- 1 , (_?. .3 _3_;._§ ,
2 2 2 2 2 2

3 1

(4]

167. Omsem: (1; 2) U (10; +x).

Vikasanue. Bamena 32—x = tl, rorgax —1=1-—¢,
Monyuum V1-¢* >1~¢t, ur. g.

168. Pewenue. (x — 3y) (x2 + 3xy + 9y?) = 37 =
=137, npuuem x — 3y < x < x% + 3xy + 9y2.

| x-3y=1,
3HaUuT, {xz 432y +0y? = 37 OTKYyJa, pernias cIo-

coOOM NOJACTAaHOBKH, HAXOANM X = 4, y=1.
Omeem: x =4,y = 1.
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169. Omeem: 54.
YVrxaszanue. Pazjao:xuTh MHOTOUIeH M(x) HA MHO-

JKUTEJIU, a 3aTeM NOACTAaBUTH 3HaUueHUuA p(x) u g(x).

170. Omeem: 351 u 459.
Vrasanue. CornacHo ) YCIIOBHIO

100x + 10y + z=3(xy + yz + xz), uau

40x = 23y + 5z.
HManee yuecTb, yT0 0 <y <9,0<2<9,0<x <9,

uT. 1.

171. Yrasanue.y = Vx+2,x# 2, x > —2.

Yy

+

2";-;—9—_'-_-
4— — >
""2 0 2 X

- 172. Omegem: 10 cm.

173. Yraszanue. Jarayio QYHKIUIO IIPDABECTHU K
BUay y = |x — 2|, rae cos x # 0, T. e.
Y= lx - 2|,

T
x¢—2—+nn,neZ.

b o e o - - - - -

+w
4+
wl%’
R
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174. Yxaszanue. He- Ya
PABEHCTBO IPHUBOAUTCHA K
BUOY _n T
x 1 - 6 6

sin— < —2—, OTKyZa

4nn——E£x££+4nn, |
3 3 ’

neldz. Ya

175. Ykaszanue. Ilocae
IIpeodpa3oBaHUA TOJYYUM

y=le-1,

x#1. . o

176. Omeem: x, =1, -1 0l 1 2 x
- x,=-0,5.

Yrasanue. Paccmotpers 2 ciryyas: 1) x > 0; 2) x <O0.

1

177. Pewenue. y? = x*(1 + x). Ilonarasa 1 + x = a?,
MOJIYyUYM OeCKOHEUHYIO CEepHIO pelleHui x = a — 1,
Y = ax.

/2

178. Omegem: x = ——4—- .

179. Omeem: (—o; 0) U (§;+oo).

Pewienue. IlpeoOpasoBaTh HEpPaBEHCTBO K BUAY
13x —1|> 1, urT. &.
180. Pewenue.
I ciocob
Tak kak oo + B +y =180, Toa + § = 180° — vy, ToO-
raa sin (a + B) = sin (180° - y) = sin y; cos (a + B) =
= ¢0s (180" — y) = —cos y.
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sin(a +f3) +
cosacosf

CanepoBarensHo, tga +tg B+ tgy=

+tgy= siny _ siny _ siny(cosy+cosacosp) _
cosacosf}  cosy ~ cosacosfPcosy
~tgy- —'cos(_on+[3)+cosacos[3,= tor v - sinasinf _
cosacosfy cosacosP
=tgatg Ptgy.

II cnoco®

tga+tgP+tgy=tga+tgP—te(a+p)=tga+

_ tga+tgfP _ ~ 1 _

+tg 3 I_tgatep (tg a +tg B) (1 l—tgatgﬁJ |

_ tga+tgp _ o _
T-tgatgpl P =(teatieh) (-tgatep)

= tg (180" —7) - (-tg o tg B) = tg o tg B tgy.

ITI criocob
TaRRaKa+B 180" -, Totg(a-I—B) tg (180° — 7).
tga+tgpf
1- tgath
tgattgpB=—-tgyt+ttgatgPtgy, umm
tga+tgp+tgy=tgatgptgy, g. 1. 1.

181. Omsem: [ J_ \/—]u[\/ﬁ,—\%—gjl

(0<x?-2<1,

Yxaszanue. UmeeM - x WIN
| arcsinvx® -2 <-é—

"

tgy,nﬂn
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1'82. Omeem: a = i2\/§.

Vraszanue. 3amenoit x = a + y mepBoe ypaBHEHHUE
crcTeMbl IpuBecTH K BUAy 4y + 2ay + (a* — 1) =0,
U T J.

183. Pe'welnue.
I crroco6

IIpumeHss (popmyﬂm 2sinxcosy=sin(x —y)+

: : 1-cos2x :
+ sin (x + y) © sin®* x = 5 , TOTy4YuM sin® o +

+ sin? B + 2 sin a sin B cos (o + B) = sin® o + sin? B +
+ sin o (sin (o + 2B) — sin a) = sin? o + sin? B +

+ sin a sin (o + 2B) — sin? a = —;—(1 — cos 2B) +

+ —;-(cos 2B — cos (2a. + 2B)) = —;—(1 — cos (2a + 2B)) =

= sin? (o + B), 4. T. A.
II cmoco6

sin? o + sin? B + 2 sin « sin B cos (a + B) =
= sin? o + sin? B — 2 sin « sin B (sin o sin B -
— cos o cos B) = sin? a — sin? o sin? B + sin? B —
~sinasin?f+ 2 sina sinf cos o cos B =sin?a cos?P +
+ sin? B cos® a + 2 sin a.cos B sin Bcos o= (sina cos B +
+ cos a sin B)? = sin? (a + B), 4. T. 4.

184. Pewenue.
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185. Omeem: x = 8.
YKas3anue. 3aniucaTth ypaBHEHUE B BHeE

‘3/1+§-§~ +43‘/1+}2 = 8.
X x

56 19

HManee samena 1 + — = a3, 1 + — = b3. Umeem
- X X
(56
CHCTEMY YDaBHEHUH { ~ . Jlajee nepeMHO-
19 5 .
—=b"-1.
L X
’KUTH 00e 4acT! YpaBHEHUH ¥ PEIUUTh MOJIYIEeHHYIO
o 19a° -56b° = -37,
cucTeMy (C yueToM 3aMeH) U T. A
| " la+4b=8, .

186. Pewenue.
I cnocob
B cuny HepaBencTBa Koiu
' 2 2
r | —_ 1 _
\/xz—x—l < (x*-x-1D+ _x x;
| 2 2
2 [ P
\/l—x—x?‘ < (1-x-x")+1 2-x-x
| 2 2
3HauuUT, JieBad JYacTh HepaBeHCTBA He MPEeBOCXO-
‘ 2 ' a2
x‘-x 2—-x-
+ 2—-x—-Xx
- . 2 B
CnenoBarensro, x* + x +2<1—x,mma (x + 1)*<0,
oTKkyzaa x = —1.
Omeem: x = —1.

2

ot 1 — x, Tak Kak =1-x.

I1 CnocoG

HsBecTHO, YTO a,a, + bb, < Jai +b] - \Ja; +b]

(zepasencTBo Komu—ByHAKOBCKOTO).
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Tormal: val—x—-1 +1-Jl-x-x2 <
<2 - J-2x =2-x. |
W3 xonnnHeapHOCTH BEKTOPOB (1; 1) m
(\/x -x-1; \[1 x— x)nmeeM
1 _ 1 |
Jii-x-1  Jl-x-%°
x2-x—-1=1-x-x%x2=1, x=-1(x <0).
| III crroco6

, N

3ameTuM, 4To X2 + x + 2 > 0 upHu Bcex x € R, Tak
Kak D <0ua=12>0. Torga obiacts omnpeneseHns
YPaBHeHUA PaBHOCHJIbHA CHCTeMe HePaBeHCTE

1Y 5 1|_+5
x-=|>=, llx-=>—,
{xz-—x—uo, I\ 2) 4 | 2 2
—_—r — >0 \2

lox-a20 (1Y 5 | LB
o2/ 4 I 2 2

[: 1+\/5 1-—\/—5_}

o'rlcy,qa HaxoouM X € | — 2 s 2 .

Ha mosiy4eHHOM OTpe3Ke JieBad 4acTh MCXOJHOTO
YpPaBHeHUA ABJAETCS Bo3pacrawnmen GyHKIHNeH,
a nmpaBasg — yOpIBamonias. 3HAUNUT, YPaBHEHNE MO-
JKeT UMeTh He 060Jiee OHOTO KOPHA 1 X = —1 — eguH-
CTBEHHBIA KOPEHb.

IV croco6
O6sacTh onpeesieHUd YpPaBHEHHSA

e

b
2 2
3anuuieM MCXOAHOe YpaBHeHIe B B e

Ju o = .
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3amMeTumM, qTou+v——2\/z_L_-—t ), 91075
(2-x-1)+1~-x—x%) - 2\/_z;—x2+x+2
~—2\/—15—-x2+3x+2 1% )05
—2Jur = (x+ 1) (x + 2),

IIOCKOJBKY uv = 0, To IociefHee paBeHCTBO BO3MOMK -
HO, ecau (x + 1) (x + 2) =0, otkyna x, = -1, x, = -2
(ge ynoBaerBopsier OII3 ypaBHEeHUs).

HNrak, x = —1 — eqUHCTBEHHEBIN KOPEHb NCXOAHO-
I'0 YpaBHEHHU A

Omeem: x = —1.

187. Omsem: x, = %(*3 + 2\/6), X, = %(—1 + \/5),

x, = -;:(—3 +243).

Yrxazanue. Paccmorpers 2 cayuas:
1)x<0;2)x>0.

188. Pewenue. x® + y> + xy = (x - py)?, y € N, or-
x(2p+1)
2

w——

Kyfa x:+ 2px=p’y—y,unmmy = , Tae p > 1,
‘a X HaAO BeIOpPATH TakK, 4YTOOBI i OBIIO HEJBIM, UTO
OOCTHUTaeTCA, €ClU MOJOKUTh X = p* — 1,y = 2p + 1.
B sToM caydae ncxongHoe PaBEeHCTBO IIPUMeET BUJ
E*-12+C2p+ 1) +@E*-1)2p+1)=
= p* + 2p*(p + 1)+(p+1)2-—(p2+(p+1))2—
=@P*+p+1)y= aaa .
ITogbopoM JIerkKo yCTAaHOBUTH, UTO Tpebyemoe pa-
BEHCTBO BhINIOJIHAeTCcsa npm p = 10.
(102 + 10+ 1)2=111%, rorma x = 102 -1 =99,
y=2-10+1=21.
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Ilpu sTHx 3HaYEeHUAX HCXOJHOE PaBEHCTBO 3allH-
IIeTcAa B BUAEe

992 + 212+ 99 - 21 = 1112,

Hrak, x =99, y =21 — HauMeHbIIAs napa

Omeem: x =99, y = 21.

189. Vkasanue. CienyeT NpoLOJ>KUTD [BE Iaphl
IIJIOCKOCTEe! IIPOTHBONOJIOXKHBIX I'PaHel yrija no Ie-
peceyeHU A U IIPOBECTH IIJIOCKOCTDh, MapaljielIbHYIO
IBYM IIOJYUYHBHIMMCS IIPSAMBIM.

190. Pewenue. 3 + cos x (6 cos x + a sin x) =
nan 6 cos?x +asinxcosx +2=0.

ITockonbry 2 = 2(cos? x + sin? x), TO MOIYyIUM

8 cos? x + a sin x cos x + 2 sin? x = 0 — ogHOpOA-
HOe ypaBHeHUe BTOPOIl CTENeHH.

Paznenus obe yacTH ypaBHeHHs Ha cos? x = 0, 1o-
JIV4¥M PAaBHOCHJIBHOE YpaBHeHIe

2tgtx+atgx+8=0.

Hycre tg x = t, t € R, Toraa ypasHenue 2¢% + at +
+ 8 = 0 uMeeT KopHH, eciu D >0, T. e. a> — 64 > 0,
a’ > 64, |a| > 8, otkyna a > 8 u a < —8. CiegoBaTeib-
HO, a € (—owo; —8] U [8; +x).

Omeem: (—wo; —8] U [8; +0).

191. Pewenue. CormacHo ycjioBUIO uMeeM abc =
=11F%, mom 100a + 10b+c=11k%, rne0 <a, b, c < 9.
ITonryyerHOE paBeHCTBO 3aIlHIlleM B BHJe
119a+b)+(a—b—-c) =112 (1)
Yrob6s! (1) nennaocs Ha 11, HeoGxoaMMO 1 fAocTa-
TOYHO, UTOOBI @ — b + ¢ genunaocb Ha 11, T.e.a - b +
+c=11m. |
Tak kak 0 <a<9,0<b<9,0<c<9, 10
-9<11m<18,otkygam=0nmu m = 1.
11(9a+b)+0 =113,

1. Ecaun m = 0, To noayunm
a—-b+c=0;
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- [9a+b=Fk?,
a-b+c=0,

- HUIIH, CKJIaAbiBasi ypaBHeHHH CHUCTEeMbl, IMEEM
{1 Oa+c = k2,

b=a+c,

rae 10<10a +¢ <99, umn 10 < k2<99, 1. e. k2—16
25; 36; 49; 64; 81. -
W3 sTux 3HavueHnii HOJIyth TpeXBHaT{HBIe yucsa:
176, 275, 396, 891. |
2.Ecimm =1, ro 11(9a + b) + 11 = 11k2, wum

9a+b+1=Fk*, |10a+c+1=Fk>+11,
{a—b+c=1h {b=a+c=1k
10a+c=k*+10,
{b:a+c—11.
3uadut, 10 < 10a + ¢ < 99; 10 < k* + 10 < 99;
O0<Ek?<89,T1.e.k?2=1;4;9;16; 25; 36; 49; 64; 81.

- W3 3TuXx 3HaYEeHHH MOJYYUM elje ABa YHCIAa:
539; 704.

Omeem: 176; 275; 396; 891 539; 704.

192. Pewenue. 117+t2 4 1227+1 = 121 - 11" +
+ 12 - 144" = (121 - 11"+ 12 - 11») + (12 - 144" -
-12-119) = 117121 + 12) + 12(144" — 117). Hans-
‘HelIllee OUYEeBUHO.

a>O

193. Omsgem: ( 2 IOIJ
12102’ |
194. Pewenue. 3(1 + a2 +a')—- (1 +a+a?)?>=3+
+ 8a%+3a*-1-a?—a*—2a®-2a-2a*=2+ 2a% +
+2a*-2a®—-2a—-2a*=(a*—a)’+(a®*- 1>+ (a—1)*20.
3ameuarnue. HepaBeHCTBO MOXKHO JOKa3aTh MHAUE.
1+a*+a*=(1+a)-a*=(1+a+a*(1-a+ad.
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Tax xak 1 + a + a? > 0, To fOKa3aTeIbLCTBO UC-
XOLHOI'0 HEPaBEHCTBA CBOJUTCS K NOKa3aTeNbCTBY
HepaBeHCTBAa

31-a+a*>>1+a+ a? unn

3l-a+a’)-1—-a-a*=2(a—-1%*20.

195. Omegem: x = —1.
196. Omeem: (4; 4).

197. Pewenue. CormacHo yCIOBHIO 3a/jauy, IPH
NeJIeHHHM JAaHHBIX YHCeJ Ha HCKOMOe IOJYy4YalrTCA
OAVMHAKOBLIE OCTATKM, 3HAYMUT, €CJM MBI BHIUTEM
O HO YHCJIO U3 JPYroro, TO pa3HOCTH pa3[eINTCS Ha
HCKOMOe YHcJIo 6e3 ocTaTKa.

200631 200749 200 749
200513 200 631 200 513
118 118 236

Haiigem npocThle JeIUuTeJaH HOJYUYeHHBIX YHNCeJI:

118=2-59;236=2-2"'59. -

Kak BUIUM, e JMHCTBEHHEIH OOIIUIH JeJIUTEND II0-
JYy4eHHBIX pa3HocTell paBeH 59, a oOIIUH OCTATOK
(HeTpyLHO npoBepuTh) — 31.

Omeem.: 59.

- 198. Omesem: x = 1.
Ykazanue. 3amena 3* = t, rae t > 0. B pesyabTare

moayayum: 1) 3* = -3; 2) 3* = 9 , I T. X.
x+2

199. Ome_em: 4.

200. Omseem: 8567 u 8576.
Yraszanue. 3ajaua cBOAUTCA K PEIIIEHNIO CHCTEMbI
| c+d=13, | |

2¢d =156 -9a,

YPaBHEHUH { rane abed = 1000a +
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+ 100b + 10c¢ + d — ucxomoe uucyo. Jlanee goka-
3aTh, YTO @ — YETHOE YMCJIO.

201. Omeem: x, = %, x, = 3.

202. Pewernue. 3aMeTHM, YTO B JIeBOM YacTH
YpaBHEHUSA MeeM BO3pacTarolnyn QyHKINIO, B IIpa-
BOHM — yOBIBaIOIYyIO. A 3TO 03HAUAET, YTO YPaBHEHHUE
MOJKeT UMeTh He 0oJiee ogHOro KopHdA. [Jockoapky
540 = 33 - 4 - 5, To ypaBHeHue 3alMIIeTCA B BUJE
53x . 44+x . 316+x —_— 58—x . 48—-x . 33(8—x)

Herpyauo ybeanrsesi, 4To X = 2 — KOpPEHb ypas-
HEeHUS.

Omeem: x = 2.

203. Omeem: 56/9.

204. Pewenue. Ecnu fjarHoe HepaBeHCTBO BbINIOJ-
HAeTcA pu x € (—2; 2), TO OHO, B YACTHOCTH, JOJIK-

HO BBINOJHATHLCA Ipu X = 0. B aToM ciryyae HepaBeH-
2

a .
CTBO IIPHUMET BUJ 77—— > 1, orkyna a > 7. Kpome Toro,
a .

TIOCKOJNBKY X € (—2; 2), Tox + 7> 0.
CrnenosareJnHO, HCXOJHOE HEPABEHCTBO C YUETOM
orpaHHYeHHNM mpeobpasyeTcs K BUOY

xt+a*2a(x+ 7, umuxt—ax+a®—-T7a>20. (1)

3aMeTnM, 4TO abcunucca x, BepHINHBI 11apabosbl

a a
y=x*>—ax + a?®— Ta paBHa X, = —z—,me — > 1, Tak

Kak a 2 7. 3HauuT, HepaBeHCTBO (1) BrImONHsETCA
npu Bcex x € (—2; 2), ecIx OHO BBLINOJIHSAETCHA IPHU

x=1,tr.e.l1—a+a?—-T7a>20,unua®?—-8a+12=>0.
Pernasi moIydenHOe HEpaBEeHCTBO MeTOJOM HHTEpBa-

JIOB, HaXoauM a € (—oo; 4 —~ \/1_5_] w4+ \/-1_5 ; -+00).
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YuursiBas, 4To @ = 7, OKOHYATEJbHO IIOJNYy4dUM
acl[4+ V15 ; +w).
Omeem: [4 + V15 ; +o).

205. Omeem: 4. |
Yraszanue. f(9) = -3; f(—=7)=4; f(6) = 3

206. Omeem: (£+ 2nm; g+2nn) ,

[—E+2nm;:—3£+2nn ,n,meZ
4 4

207. Omeem: x, =0, x, = 9.

Viasanue. Bamera y4—+/x = y, Trorga x = (4 — y?)2.

B 3ToM ciyuae faHHOe ypaBHeHHe IPUMET BUJ
16(2-y)* (2+y)-917-y*)(2-y)*=0,ur. 1.

208. Omeem: 1/ e .

209. Peuternue.
I ciocod

Yupoctum uucauTens gpobu: 3 + 4 cos 2o +
+ cos 400 = (1 + cos 4a) + (2 + 4 cos 2a) = 2 cos? 2a +
+ 4 cos 20+ 2 = 2(1 + cos 2a + cos?® 2a) = 2(1 + cos 2a))? =
= 2(2 cos? o) = 8 cos? a.

- AHAJIOTHYHO YIIPOCTHUM 3HAMEHAaTeJh Jpo0u:

3—4cos2a+cos4a=(1+cosda)+(2—4cc~20)=
=2cos?2a+2—4cos2a=2(1~-2cos 2a+ cos? 2a) =
= 2(1 — cos 2a)* = 2(2 sin® a)? = 8 sin* a..
3+4cos20+cos4a _ 8cos’a
8-4cos20.+cos4a. 8sin‘a

—_—

CienoBaTeJIbHO,

=ctg? o, u. T. O,
IT ciocob

3 + 4 cos 20 + cos 40 = (4 + 4 cos 2a) —
~ (1 —cos4a)=4 (1 + cos 2a) — 2 sin? 20 =
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=4-2cos’ o — 2 (sin 2a)’ =8 cos?a —
—8sin?acos’a =8cos?a (1 -sin®a)=
= 8 cos? a * cos? a = 8 cos* a.
Anxanoruusao 3 — 4 cos 2a + cos 4o =
=(4 -4 cos 20) — (1 —cos 40) =4 (1 ~ cos 2a) —
— 2 sin? 2a = 8 sin? o — 2(2sin a cos a)? =
=8sin?a (1l —cos?a)=8sin‘a, uT. 0.
(cMm. I crrocod).

| ITI cmoco6

3 + 4 cos 2o + cos 4o = 3 + 4 cos 2a +

+cos2-(2a)=3+4-(2cos*?a—1)+ 2 cos?2a —
" —1=3+8cos?a—-—4+2(cos2a)’-1=-2+

+8cos?a+2(2cos?aa—1)2=-2+ 8 cos?a +

+ 8 cos* o —~ 8 cos? o + 2 = 8 cos? a.

AHaJOrnuyHO yOpoliljaeM M 3HaMeHaTeJb Apodu,

U T. [.
IV cioco6

3+ 4 cos 2a. + cos 4o = 3 + 4 cos 2a +

+ (2 cos? 20— 1) =2 + 4 cos 20 + 2 cos? 2a =

=2 (1 + 2 cos 2a + cos? 2a) =2 - (1 + cos 2a)? =

=2 (2 cos? a)* =8 cos* a, u T. A. (cM. I crrocob).

210. Omeem: HeT pelIeHHI.

211. Omgem: x = —1.

: 7
Vrasanue. Beectr mogctaHoBKm — + 1 = g3;
x »

9 3 B |
— — 1 =5b° [Nanee UCKJIIOUYUTH IePEMEHHYIO X.
X .

212. Pewenue. Tax kak x + 2y + 3z = a, TO

a x 2
2= = = — — — Y, ¥ IepBoe ypaBHEeHME IIPUMET BUJ

3 3 3
2(x+y+9——£—-@-) = 4x% + y?, uian
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4x + 2y + 2a = 12x* + 3y?, unu

2 2
[2x——1—) + [y-—-l - g— - g‘i = ()
-3 -3 9 3

OTciona BUAHO, YTO YCIOBUIO 3aJa4YU YAOBJIETBO-
' 2. 2a

pser Tpo¥ka umucern (x, y, z), eciu 3 + 3 = 0,
OTKYAa a = _1
_ 3
1
Omeem: ipu a = ——3— .

213. Pewernue. HeTpyaHO 3aMeTHUTH, YTO

log, (4 —|sinax|)>1,a cos(nx--}) <1.

CinemoBaTelbHO, PABEHCTBO BBINIOJNHAETCS IIPH

. n _ |
YCJIOBUHM cos(nx——:l—) =1 u |sin ax| = 1.

Ecnu cos[nx-£~) =1, 7o tx — Z— = 21n, OTKyzha
x = -;11— + 2n, n € Z, n nockoJbKy X € [4; 5], TO
17 . -
x = T — €/IMHCTBeHHBIH KOPeHb.
3HaueHUdA a € (3; 5) HaxoAUM, pellINB YpaBHEHUA
. 217 1
sin—1—7—‘-l- =1, win sin?——% -1, OTKYZa cosz—z-q—=0 ,
4 4 | 4
cos—l-’z—q- = 0, —1—1‘}— =4 nn, T.e. a= —2—7—1-(1 + 2n),
4 4 2 17
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Ilo yemosuio a € (3; 5), T. e. 3 < -f—g(l + 2n) < 5,

51-2n 85-2n
<n< .
4 4n
Tax KaK n € Z, T0 HOAXOAAT 3HAUEHUA

WIN

187t

a _ 2n 1+2-4

1 ( ) = 17
2271

a - 2n 1+2-3)=—;

2 ( ) = T,

a —12—15(1-!—2 6)—-21—96—7}— (mosryuens! ripu n = 4; 95; 6).
66n

Torpaa, +ta,+a,= —.

ria a, ot a, T

Omeem: —@—(—3-7-‘—

214. Omeem: arccos 0,8.

215. Omeem: HeT KOpPHEH.
Yrasanue. IIpeobpa3oBaTk ypaBHEHME K BUAY

log . ,(x*~Tx+5)
log . .(x—3)
216. Pewenue.

=3, U T. M.

I crioco6®
IIyers B AABC (L C=90)OM =ON =0K =r —

pagnyc BOMCAHHON OKpyKHOCcTH. Tak Kxaxk AABC
| B !

K

N )

I&

C M
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IPSAMOYTOJbHBIN, TO AB — auaMeTp ONMCAHHOU
OKPY:KHOCTH, TOoTa AB = 2R. |
HNsBecTHO, UTO S, =p-r,rHe p — nonynepnme'rp
ITo cBOiiCcTBY KacaTeJbHBIX, IIPOBEAEHHBIX U3 OJHOU
TOYKHU K OKPY’KHOocTH, umeeM AC + BC = 2r + AB,

Torga S = é—(Zr + 2AB)r = (r + AB)r = (r + 2R)r.

Urax, S= (2R + r)r, 4. T. A.
II cmocob
Taxk xax AABC npaMoyroJbHbeii, To AB = 2R,

Torga S = -;:AC - BC. Ilycts AC = x, BC = y, Torga

2 .

Hs AABC x? + y? = 4R?. (1)
H3BecTHO, UTO 1 = %(x + y — 2R), oTKyZa

| s 2 s
U3 (1), (2) umeeMm cucremy XT+y" =4R%,
| x+y=2(R+r).

W3 I ypaBHeHNA uMeeM (x + y)'2 — 2xy = 4R?, uimn,
yuutsiBad (2), noxyuum 4(R + r)® — 2xy = 4R?, oTKYy-

na %xy =(R+r-R:,umuS=r(2R+r),4.r. ,u

217. Omgem: x = 0. |
Vraszanue. 3atucaTsr ypaBHeHHeE B BUJle
(4x)3 — (3x)2 — 3((4x)2 . 3x — 4x (3x)2)
Hanee o6o3nauuTh 4*=a, 3* =b, u T. 1.

218. Omeem: x, = -g—', X, = —2
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l9-J417 11-/485
219. Omegem: - ; Y,
12 14
g 13++/449 9++/417
14 12 ‘

220.0Omeem: x=4,y=4,z=1.

Yrxaszarnue. YuecTh, uTo 10 < \/;_7; < 31, Torzaa
z<3,T.e.2=1;2;3, ur. 8.

221. Pewenue. O[13: 0 < x £ 4. 3anuiem ypaBHe-
mue B BuAe (¥ — )Vr = 2vx*-2x+2 - J4-x. (1)

Bossenem o6e uactu (1) B kBajgpar:
(x—1Px=4(x*-2x+2)+ (4 - x)—

~ 4(x*-2x+2)(4-x) ,

wim 4+J(x% — 2x +2)(4— x) =—x3 + 622 — 10x + 8 + 4.

Ho —x3 + 6x2 - 10x + 8 = (x* — 2x + 2) (4 — x),
TOT/Ia IMOJIYUYHUM

4\/(x2—2x+2)(4—x) =(x2-2x+2)(4—-x)+4.(2)

ITycrs \/(xz——2x+2)(4-—x) =y, rage y = 0, Torga

ypasHeHue (2) nmpeobpasyerca K Buay y2 —4y +4 =0,
miu (y — 2)2 =0, oTrkyza y = 2.
YuuTeIBasg 3aMeHy, umeeM (x2 — 2x + 2) (4 — x) = 4,
i x3 —6x2+ 10x -4 =0. (3)
3ameTuM, 4TO X = 2 — KOpeHL ypaBHeHUA (3),
rorga noayduM (x — 2) (x%2 - 4x + 2) =0, otryzna x, = 2,
Xpa =2 =% J/3. HaiifleHHbIe KODHY Y/OBIETBOPAIOT

OJ13, 3HAUUT, ABJISIOTCSI KOPHSIMHK HCXOJHOI'O ypaB-
HEeHU .

Omeem: x, = 2, x,, = 2 + /3.
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222. Omeem: x = ——.
1-¥7
Yrasanue. IIpeoOpa3oBaTs ypaBHEHHE K BULY
(x—-1)¥=Tx% orkyga x — 1= Wx, u T, I.
223. Omsem: (—1; 0), (1; 2).
Yraszanue. YMHOXHUTD U Pa3fenuTh JIeBYIO JacThb
BTOPOT'O YPAaBHEHUS Ha \/— — JJy—2x . B pesyubTare
VIIPOIIEeHUS IOJIYYNM CHCTEMY YPaBHEHH

\/;+',/y—2x =42,
'\/Zm'\/y_——ﬂzx/gx.

,IIaJIee CJIOXHUTh YPAaBHEHHNA CHCTEMBLBI, ITOJYYHUM

y= -;—(1 + x)2. B aTroMm cayuae I ypaBHeHNe NCXOAHOM

CACTEeMBbI IDMET B

3(%(1+x)2—xj =Tx*+6,urT. 1.
224. Omsem: (3; 1), (1; 3).

225. PeweHue.
Ha naockoctu xOa
n300pa3uM MHOMKe-
cTtBO map (x, y), o4
KOTOPBIX BBIIOJHSA-
eTcd JaHHOe Hepa-
BeHCTBO. ICKOMBIE
3HAYeHUdA a, Xxapak-
TEPU3YIOTCA TeM,
4YTO OTPe30K IIPAMOU
a = a,npu x € [2; 3]
ITOJTHOCTBHIO NIPUHAJ-

8. 3ak. 463
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JIEKHUT 3alITPUXOBAHHOM 006sacTy, YTO AOCTHIrAETCs
1
IIpH a € .—-5;6 .

Omeem: (—--—1-; 6)
2

226. Pewenue. 3ameTuM, uto 4x% + 4x + 3 =
=2x+1)°+2ux?- 4x+6=(2 - x)2+2 TOrAAa

J@x+1)7 +2 - arctg (2x + 1) -
— \[(Z—x) +2 - arctg (x - 2) =

dyurnu# f(t) = Vt*+2 - arctg ¢ MOHOTOHHO BO3-

pacrarouiasa. CirefgoBaTenbHO, IIOCJIEJHee PAaBeHCTBO
ogHavaeT, yronpu ¢, = 2x + 1 u {, = x — 2 3HaueHusd
(GYHKIUYU COBIAZAIOT, YTO BO3IMOKHO IIPU YCJIOBUH,
ecint, =t,, T.e. 2x +1=x— 2, oTkKya x = -3 —
KOpeHb UCXOQHOI'0 YpaBHEHU .

Omeem: x = —3.

2 +_ 2
- a“sin® 2o.coso.
227. Omaem: — .
sin‘ 3a

228. Omeem: f(x) = Il—z— (32x - 29),

g(x) = —:11—(4x +15).

229, Pewernue. Tak Kak 16 + 6x — x? = 25 — (x — 3)?,
To log, (16 + 6x — x%) = log, (25 — (x — 3)*) < log, 25 = 2.
Kpome Toro, tg? Ef— + ctg? %’C— > 2.

CaepoBaTesibHO, 00e YacTH ypaBHEHHUSA OJHOBpe-
MEHHO BBINOJIHAIOTCS JIHIIL NPU X = 3, TaK Kak

thT —tgz-iﬂ—-tg ( —-})-—tg 1 =1 u ctg? —?:—;E-—l

HUrTakK, x = 3 — KOpPEeHb UCXOJHOT0 YpaBHEHMA.
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230. Omesem: 4.

231. Pewenue. U3 ycnoBusa cne,uyér, yro x > 0 u

9x2—1>0,0TRy11ax>—;-.

danuireM ypaBHeHUe B BUje
1 35

1+ =22 (1)
Vox® -1  36x

T
CyiecTByeT egUHCTBeHHOe 3Hayenue 0 <t < —,

,Toraa V9x®—1 =

3sin t sin? t

TaKoe, 4YTO X =

cost? i

,rgmecost>0,sint >0, Tak Kak t € (O;E].

sint

B srom cayuae ypaBHeHue (1) npumeTt BUA

1+ sint i3Esm t, ecau
cost
12 (cos t + sin t) = 35 sin t cos t. (2)

Ilyctbsint +cost=y, Torgay®> =1+ 2 sin ¢ cos t,
: 1 .
OTKYAa sin ¢ cos ¢ = —é(y2 — 1), u ypaBuenue (2) mpe-

39

06pa3ye'rca K BHUIY 12y = ———(y — 1), unm 35y? —
— 24y - 35 =0, otryza y, ————g, Yy, = —;—

ITockonpky t € [O; 12[-} Toy >0, Torgay = %

-

T
5’
2

sint +cost =

IoIy4uM CHUCTEMY YpaBHEHHI ,

sintcost = —,
5
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-

| smt-—g
OTKYJa HAXOOUM i
sint =-—,
! 5
‘ 5 S
Tak KaAK X = ———, TO X; = —, X, = —.
| 3sint 9 12
Omeem: x, = -5-, X, = S .
9 12

232. Omesem. (cMm. puc.). IIaTruyronsHEuUK
KMENF — nckoMmoe ceueHue.

233. Omeem.: 1.
Yrxasanue. YCTaHOBUTD, YTO AaHHOE THCJIO — KO-
peHb ypaBHeHUud x2 + 3x — 4 = 0.

234. Omeem: x = 2.
Yrxasanue. UcxonHoe ypaBHeHMe 3allCATEL B BUJE

(50505 * , (121212 : _4 1)
131313, 131313 o

ITajiee McCaeA0BATH HA MOHOTOHHOCTD (DYHKIIUIO B
JeBOH yacTu ypaBHeHuda (1), u r. 1.

235. Omesem: —1.
Yicasanue HpHBeCTH BpraxceHHe K BUIY

333 -1® - 3.
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236. Omeem: 8833 = 882 + 332. ~

Yrasanue. Nmeem xxyy = 1100x + 11y. IIo ycJI0-
Buio 1100x + 11y = (11x)? + (11y)%, mumu 99x + (x + y) =
= 11(x? + y?). 3uauur, x + y xpatHo 11, u 1. 1.

237. Omeem: 35.
n(n-3)

, TIe 1 — YUCJIO0 AuaroHalet.

Yrxazanue.

238. Omeem: (0; 0), (—4; 2), (-2 = 2; 2 + V2),
(-2 + V2; 2 - /2).

239. Pewerue. 'padukn GyHKIUA Yy =sinxuy=ax
IIPOXOAAT Uepe3 Hauajo KOOPAUHAT ¥ CUMMETPHAYHBI
OTHOCHUTEJbHO Hauajla KoopauHaT. CiregoBaTelbHO,
YH1CJIO KOPHEM JAHHOTO ypaBHEeHUA HeUeTHO, a 2010 —
YyeTHOoe, Y. T. [.

240. Pewenue. 3ameTuM, UTO BhIpaskeHue B I cko6-
Ke ecTb cyMMa (n + 1) uneHOB reoMeTpUUYECKOH IIPO-
rpeccuu, rge b, = 1 qg=10,b, = 10", TOraa

(1071 — 1).

B 1
" 1 9
BHa‘II/IT, AaHHOEe YHUCJIO MOMHO IIpeaACTaBUTDL B
BHE
10n+1 __1
9
(10™! -1)(10™! +35)+9-36 _
9 ‘ o
10%"D +34.10"" -35+324
; _
_10%0 43410 +17° _ (10’*%17]2
9 3

ITockoapky 10! + 17 xkpaTHO 3, TO HICKOMOE YHC-
JIO €CTh TOUHBIM KBaaparT, 4. T. A.

- (10! + 35) + 36, win

I
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241. Omeem: 1) 20 py6aesnix u 20 yeTHIpex-
pyoJseBnix; 2) 28 pyOoneBuIX, 9 yeThIpexpyOJieBLIX U
3 ,uBeHa,uuaTpr6JIeBblx

242. YVxasanue. Ecnu sin x + cos x = 1, To

sin x cos x = 0. [[asnee ucroab30BaTh GOPMYITY

a’ + b® = (a + b) (a* — a3b + a?b? — ab® + bY).

243. Omeem: 23.

244. Omgem: x3+ x>+ x + 2013 = -91 (x + 7)® +
+ 716 (x + 7)* =510 (x + 7) + 1712,

Yrasanue. UmeeT MeCTO TOXKIECTBO

x3+ x2+ x4+ 2013 = A(x+7)3+B(x+7)2+
+C(x+ 7))+ D. |

Ilaysiee pacKphITh CKOOKYM U CpaBHUTH Koahdpunu-
eHTBI IIPU OZNHAKOBBIX CTEIIEHAX.

245. Omeem: x, , = *2.

Vicasanue. Yuects, uto (2 + V3) (2 - J3) =1,
HT. A |

246. Pewenue. ITycts X" = y, Torma x28 = y4, x?! = 13,
Hmeem 2y + y* = 3y3, nam y(y® — 3y*> + 2) = 0, win

y-1)@*-2y-2)=0,0rxynay, =0,y,=1,y,,=
=1= /3. Torga x, =0, x, =1, x34=\7/1+\/_

247. Omesem.: (x2+x+1) (x2-x+1)(x2+1)-
(xt - x%+1).

248. Pewenue. 3anuiieM JaHHOEe YPaBHEHHE B BUJIe

, 2 2
x° +9y v §8xy2 — 6. (1)
2xy x°+9y

x* +9y° 9
ITycte, ———— =1t, Trorga (1) PUMeT BUJ t+— =6,

2xy t
nau (t — 3)2 = 0, orkyza t = 3, Torga X +9y° = 3,

2xy

niu (x — 3y)* =0, x = 3y.
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CilejoBaTeJILHO, JaHHOE BhIPAXKeHUe 3aIIUIIeTCA B
Buge (x — 7)2 + 3xy = (x — 7)* + x% = 2x% — 14x + 49.
[Tockoabky rpad@uKOM KBaApaTHOI'O TPEXUJeHa SIB-
ndercd napabosa, To HauMeHbIIlee 3HaUYeHe JaHHO-
I'0 BLIPAXKEHUA JOCTHIaeTcs B BepIIrHe mapaboJibl

IIPU X, = -—z—l;- = 3,5.

Omeem.: 3,5.

249. Omeem'r~(J§ - \/5)(\/_ 3 +1).

Vrasanue. JokasaTsb, 4TO TpeyroannR IIpsIMO-
yI'OJIbem

250. Omeem: (0; 1) U (1; ¥10).

251. Yra3aHue. 3anuiieM JaHHOE YKUCJIO B BHE
(29" - 16" + (19" — 6) + (15" — 27).
ITocKOJMBKY Pa3sHOCTE OJMHAKOBBIX CTEleHeH Je-
JINTCSA Ha Pa3sHOCTH OCHOBAHHUM, TO KaKJoe U3 YHCeJ
B CKOOKax genurcda Ha 13, a 3HAYHUT, ¥ JaHHOE 9HCIIO
KpaTHO 13, 4. T. 1. , »

252. Pewernue. Tak kak a +b+¢ =0, To
a?+b*+c?2=-2 (ab + ac + be). (1)

Bossenem 06e vacty (1) B kBajpar:

(a? + b% + ¢?)? = 4(a?b? + a?c® + b%c® + 2a%bc +

+ 2ab’ + 2abc?), uau

(a? + b? + c?)? = 4(a?b? + a?c? + b?%c?® +

+ 2abe(a + b + ¢)), unu

(a? + b + ¢?)? = 4(a?h? + a’c? + bic?). (2)
C opyroii cropousl, (a2 + b?>+ c?)2 =a*+ b* + c* +
+ 2(a?b? + a?c? + b’c?). - (3)

U3 (2) 1 (3) nonyuum

4(a?b® + a?c? + b)) =a*+ b* + ct +

+ 2(a%* + a’c® + b%c?), otryna 2(a* + b* + ¢*) =
= at + b* + ¢t + 2(a?b? + a’c? + bich),

unu 2(a* + b* + ¢*) = (a® + b% + ¢?)?, u. 1. 1.
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253. Omegem: x = —1.
Yraszanue. YMHO}KHTB 069 YacTH ypaBHeHna Ha 4,
a 3aTeM BBIYECTb IIO eIMHUILE. .

254. Omeem: (—1; -2), (2; 1).

Vrkasanue. YMHOMUTH 06e gactu I1 ypaBHeHHa
Ha 4, a 3aTeM BbuIuecTh U3 I ypaBHeHnﬂ CHCTEMEI I10-
JIy4eHHoe,

255. Omeem: x, =1, %, = %

- ¥rasanue. HpHBeCTH HaHHOe ypaBHeHHe K BUOY
(3x+1) 3x+1

=8 - 16, x > 0.
x Jx '
IHanee 3ameHa Bx+1)y = y, UT. O
x

256. Omeem: (1; 1), (9; 3).

257. Yraszanue. IlokasaTk, 4To BEIpAXKeHHE

(2p+2)(2p+1) 2p _ 2p(p+1)(2p+1)
- 1.2-3 3

qHuCIO

eJsoe. ~

Ho mo ycsosuio 3agauu p u 2p + 1 — wyucaa npo-
CThIE, 3HAYUT, p + 1 genurcsa Ha 3, amosTomy 4p + 1 =
= 3p + (p + 1) — 4ucJyo cocraBHOe, 4. T. J.

2
258. Ykxaszanue. 3aMeTum, UTO a f;+4 =
2 2
{x+2 Tx
= = | —=1.x + 2 MmoXKeT genuThCcA HaA T
7 49 4

TOJBLKO B TOM cJIyuae, Korja x AeJuTcs Ha 7, a (x
MOJKeT eJUThCA Ha 49 ToJIBKO B TOM cJjydae, eCcJIF X
neJauTcs Ha 7. AHAJIOTMYHO JOKAa3blBAeTCsA B OCTAJNb-
HBIX CJIy4adX. |
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259 Omeem Txy(x+y) (x2 + xy + y2)2
.260 Omeem ——\/_
261. Omeem: (J§~J§)(J_ + 372 +4)

262. Omeem: (x +y+ 2)* =27 xyz.
Viasanue. 3ammcars ypaBHeHne B Buje Jx + %/; =
—— 3z |
~ Haunee Bo3BecTH 00e YacT B KY0, HCIIONBIYS OP-
myay(a + b)) =a3+ b3+ 3 ab(a+b).

263. Vkaszanue. Y1.2-....n < 1+2+...+n =
n
_ n(n+1)’HT.A_
2n

264. Pewenue.n® — n=n(n®—-1) (n%+1).

Eciu n He AeauTcs Ha 5, TO YHCJIO UMeeT BHUJ
S5k+1,5k =2, Tornan®=(5k+1)2=25k2+10k+1m
n?= (5k = 2)? = 25k* + 20k + 4, 1. e. n> — 1 xparHo 5,
niau n? + 1 xpatHo 5. 3Hatm'r, aubo n?—1, mubo n®+1
neJuTcd Ha 9.

265. Peuwenue. HermonHoe yacTHoOe

v = 7-19a439—39 —94g -1+ 3a+2 .

Haumensimee HaTypaJbHOE @, IPU KOTOPOM
3a+2

41
3HAYAT, UICKOMOE UUCIO0 O6yLeT paBHO
(122241 + 39): 29 =1729.

IeJyioe 4YMUCJ0, a =13. IIpu sTom x = 1222.

266. Pewenue. Boruutasn %(17 — 13) = 2 u3 rax-

JI0TO 4JIeHa :p»a,aa, noayuum —15 + 15 - 15 + 15 -
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~ 15 + 15 — ... CiefoBaTesbHO, n-if YWiIeH JaHHOTO
paga paseun 2 + 15 - (-1)*. ,

267. Yxaszanue.llyctha=1tg A, b=tg B, c = tg C,

TOorza 1o popMyJie TaHTreHCa Pa3HOCTH NOJYYHUM
a-b b-c c—a

+ + -=0,mm@-b)(b—c)(c—a)=0,

l1+ab 1+bc 1+ca

OTKYyJa ¥ CJIEeLYyeT, YTO UCXOAHBIA TPEeyTroJILHUK PaB-
HOOeIpeHHKBIN .

3amevarnue. MoxHO OBIIIO BOCIIOJIB30BATHCS COOT-
HomeHueM A + B + C = =.

268. Omeem: x,,=—1 = /2.
Yraszanue. IIpuBecTn ypaBHEeHNE K BHAY

2 2 2
(x +xJ _3.x +x=4.

x—-1 x-1

x*+x

Hanee 3ameHna =y, U T. [

—

269. Peuwienue. YMHOXKHM 00€ YaCTH JAHHOTIO pa-

BEeHCTBa Ha xvx — Vx° -1, Torma nmocne ymnpomesuii
HOJYy4YHUM

yJy + -1 =xdx - J*-1. (1)
AnanorunuyHo, yMHOKad 00e 4acTH Ha
y\/— — \/1—/3’:, IOJIYYUM
[V Y R v o G
Cxunanersas (1) u (2), nmeem
Z(M + \/_y?’Tl)=0, OTKYHAa

x® -1 +\/y—3_:—=0,q.'r.u.- |
270. Pewenue. 3ametum, uro tg 25" - tg 35" =
— tg (30° - 5°) - tg (30" + 5°) =
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tg30°—-tg5°  tg30°+tgbh° _
 1+tg30°tg5° 1-tg30°tg5°
tg?30°-tg?5°  1-3tg®5°
1-tg230°tg?5°  3—tg?5°
sin15° - sin(3-5°)
| cosl5° cos(3-5°)
Hosin (3:5)=sinb5 - (3 -4sin?5)ucos(3-5) =
=cos 5 - (4 cos?5” — 3), rorna tg 15 =

1

Kpome Toro, tg 15 =

4cos?5°—1 Y1 250—1
—tg 5 cos2 —tg 5 +tg _
4c0s°5°—3 1
4— -3
1+tg°5h°
g B 3-tg?5°
1-3tg?5°

CiaepnoBatennHo, tg 15° - tg 25° - tg 35" - tg 85" =
_— 2o _ 2 Ko :

=tg5-3 tg25 1 3tg25  tg 85 =

1-3tg"5° 3-tg“5H° |

=tg 5 -tg 85 =tgh -ctgd =1,qu. 1. 1.

271. Pewenue. Ilaruznauuple YyUCiIa, OKAHYU-
Baronuecsa nudpoit 6, geaarcs Ha 3 B TOM M TOJBKO
B TOM cJIy4yae, €CJH JYeThIpexX3HadyHoe YHCJO0, II0-
JIVieHHO€e IIpH OoTOpachlBaHMHU NOCJenHeN 1udphl,
neauTca Ha 3. YeTbIpex3HauyHBIX ymces OyAeT BCero
9999 - 999 = 9000. 3ameTum, YTO KaKA0€ TpPEThE
13 HUX JeJuTcd Ha 3. 3HauuT, cyuiecreyet 3000 yge-
THIPEX3HAYHLIX YHUCEJ, KPATHBIX 3, U POBHO CTOJLKO
Ke MATHU3HAYHBIX YHCeJ, KOTOPhIe OKAHIYNBAIOTCA
Ha 6 ¥ feasaTcda Ha 3.

272. Pewenue. 3aMeTUM, 4YTO X = 3 — KOpeHb

ypaBHeHus. [loKkakeM, YTO APYTHX KOpHEH HMCXOox-
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HOe ypaBHeHMe He uMmeer. llpm x > —-:-3- PyHKIHH

y,(x) = 8 m y,(x) = 3x + 1 NpUHNMAIOT HOJOMXKH-
TeJIbHbIEe 3HAUEHUS U BO3PacTaloT, 3HAYUT, JieBas
YacTh YPAaBHEHUA TaKKe ABJAETCA BO3pacTalomniei

o , 1
dyarxnuei. Torna Ha NpoMeKyTKe (———3—;-{-00) ypas-

HeHMe He MOKeT uMeTh Gosiee OLHOro KopHsa. asee
1 .
Ipu X < —§ umeeM y,(x) >0, y,(x) < 0.

3Ha4uT, Y, (x) " y,(x) <0, 7. e. Ha (—oo;—%} ypas-

HeHHe He MMeeT KOpHeil.

1 .
HT&R, X = ~§' — ¢ JHMHCTB€HHbBIN KOPEHDb YPaBHEeHHUA.

Omeem: x = —1— .
| 3

273. Pewernue. Ilpn aenenuu Ha 3 KBaAparT 1ieJIo-
ro uucjaa paer ocratok 0, ecam 4HucyIo AeauTcsa Ha 3,
1 ocTaToOK 1, ecsiu umcyIo He AeJuTcd Ha 3. Ecau Ob1
HY a, HU b He fJeanauch Ha 3, TO OCTATOK OT JeJeHUS
ypciaa a? + b? Ha 3 ObLI OBI paBeH 2, UTO B CHJIY IIPH-
BeJIeHHOI'O BRLIIIIe 3aMeYaHMsI HEBO3MOXKHO, TaK Kak
cymMa a? + b? paBHa 110 ycyoBuio ¢, CiaenoBaTebHO,
10 KpaiiHell Mepe OJHO U3 yuces a u b fenurcsa Ha 3,
9. T. JI. |
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11 knace

1. YVkasanue. YaecTs, uto a® + b3 + ¢® = 3 abe, HT. I

2. Pewenue. 3ameTum, 4TO 1 = 1_ —-L—{,
| n(n+1) n -n+l
TOrAa JaHHOE YPaBHEHHe IIPHUMeT BHUJ
1 o 1 + 1 B 1 N
x+2009 x+2010 x+2010 x+2011
+ 1 B 1 4 1 o 1 _
x+2011 x+2012 x+2012 x+2013
‘ 1 ' 1 1 1 |
= . 1IN - = ’
999999 ° x+2009 x+2013 999999

4 1
 (x+2009)(x+2013) 999999

IIycrs x + 2011 = y, Torma moryuum
y2=4(999 999 + 1), maum (x + 2011)2 =4 - 1068,
oTryza x + 2011 = = 2000.

- 3Hauur, x, = —-11, x, = -4011.
Omeem: x, = —11, x, = —4011.

3. Omsem: —4; = 3; 6.
Yxasanue. 3anuineM ypaBHeHHEe B BHUJE

- . - 2 _ Q..
(x+4)(x-2) _E41- 32x+4 ~ 0, wm x“-3x-18 +
x+2 x“—-14 x+2
2 .1 :
+ X ~3x-13 = 0. Ilamee BpIHECTH OOIIHMHA MHOMU-

x*-14
TeJIb 33 CKOOKH, 1 T. .
4. Yrasanue. 2(x® + y®) = (x® — x%y + xy® + y?) +
+ (x3 + x%y — xy? + y3), a cymma a® + b® genurcsa Ha
a+b roea=x*-xy+xy’+y3 b=2x%+x% -
—_— xy2 + y3. :
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5. Pewenue. ITycts log, n = o, Torgant = 7¢. (1)
Amnanoruyso log, n = 3, Torga n = 5p. (2)
Na(D)u2)=>nl*=17; 7P =5, unu n¥/* - g8 = 35,

1 1
unu /et =35 > nd, uom — + — > 3,
o

Taxk kax o = log, n u B = log, 7, To moyunm

1 + 1

log,n log,m
6. Pewenue. Iycrs a(3%; 3% 39) u b(1; 1; 1), To-
rqa d b =3*-1+3:-1+3:1=29;|a|=
= JB )P +(3) +(8) = V9 +9Y +9° = 27 = 3/3;
b]=1+1+1 =~83u a-b =|d|-|b|=09.

I/ImeeM T = — = —i-, oTKygpa 3* = 3¢Y = 32,

>3, d.T. O.

T. €. X = Yy = 2. YuuTbiBas | ypaBHeHMe UCXOIHOM CH-
creMbl, umeeM 3* + 3¢ + 32 = 9; 3* = 3, x = 1, Torma
y=1,z=1.

Omeem: (1; 1; 1).

7. Omesem: Txy (x + y) (x% + xy + y?)2.

N
8. Omeem: ——==, rae a < 3b.
N3b-a |

9. Peusenue. I3BecTHO, UTO €CIM JAHBI BEKTODEL
X =(x3y)u Yy =(X,5Y,), TO X * Y =x,%, + Y¥,

le'_ \Jx +y1 ’Iyl \lx;"'.y; |

Tak xak X = |%||g]| cos v, rae cos y = 1, ToO
|% - ylﬁlxllyl-

CIIeIOBATENIBHO, X, X, + Yy, < AJXL + Y2 * X2 +YL .

AHaJIOTHYHO AJIA TPEeXMEPHOr'o IPOCTPAaHCTBA
XX, t Yy, + 2,2, < \/34:1 +y1 +z1 sz +y2 +z2 (1)
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ITycrs X (V2a+1; V2b+1 ; \/2‘c+1), y=(1;1;1).
Corznacro (1) umeeM v2a+1 + 2b+1 + +2¢+1 <
<V2a+1+2b+1+2c+1 - /3 = (2@ +b+c)+3 - 3 =

=J2-12+3 - V3 = 481 =9.
HUrak, v2a+1 + v2b+1 + v2¢+1 <9, u. T. A.

10. Omeem: %(x2 + xy + yé).

11. Pewenue. 72 + 821t1 = (7742 4 77 - 8) + (824! —
-7 - 8)=T(72+8) +8((8%)* - T") =57 -T" +
+ 8 (64" — 7"). IlockonsKky 64" — 7" KpaTHO Pa3HOCTH
64 — 7 = 57, To 1 faHHOe BLIpaXKeHUe KpaTHo H7.

12. Pewernue. Ilocyie Bo3BegeHUS B n-10 CTEIIEHb 1
NIpUBeJIeHU A IOAO0OHBIX YJIEHOB, MOJYYHUM

(V2 -1y =AV2 - B,
roe A u B — neanle yucJa.
Ilanee noxasartb, YTO (\/E + 1) = A2 + B.
IlepeMHOX B OJIyUeHHBIe PaBEHCTBa, MUMeeM

1=(vJ2 - 1) (V2 + 1)* =242 - B2, win
" B= V2A? -1, a a10 U faeT TpeGyeMoe IpeLCTaB-
TeHve (\/5 -1)y = \/—é? - J2A% -1, 4. 1. g

13. Omegem: 1.

14. Pewenue. IIpocToe UUCIO MOMKET UMETH CJe-
ayooumi Bua: p =3, p=3k + 1, p = 3k + 2. Ecanu
p=3,Top+10=13up + 14 = 17 ynoBiaeTBopsIoT
YCJIOBHIO 3a/laUH. '

Ecmp=3k+1,T0p+10=3k+11lup+14 =
= 3k + 15 — 4yucJ0 cocTaBHOE. |

Ecmup=3k+ 2, Top+ 10 = 3k + 12 — yucao
cocTaBHO€e, 3HAYUT, p = 3.
- Omeem: p = 3.
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15. Pewenue. m = i/%-8(2+\/5)7=
= é—%”/16+8«/5 — é—§/1+3\/'5+3({/5)2+(\/5)3 =
= ~Ha+ By = Za+ ).

Omeem.: -;—(1 + Jg). ,’

16. Omeem: x, = 0, x, = 240/289.
Yrasanue. YMHOXKUTH 00e YaCTH ypaBHEHUS Ha

J1+x + 1.

17. Pewenue. ITockoabKy 2x2 + 2y% = (x2 — xy .+
+ y?) + (2?2 + xy + y?), TO cymMMa CeAbLMEIX CTeIleHelH
IeJUTCS Ha CYMMY HePBBLIX CTeIleHel.

- 18. Ykasanue. IlpeasapurensHo npeobpaszoBarh
BTOPOE YpaBHEHNE CHCTeMbI. B peayJibTaTe OJYyYnT-
cacucreMmax —y=26,(x—-y)(x+y)=20,ur. 1.

19. Omeem.: (= 3; = 2).
YraszaHue. Bo3sectu I ypaBHeHUE B RBa,upaT 13 11

2 2 78 '
ypaBHeHud x° + y? = — . JlaJee BO3BeCTH B KBaApaT
XYy

1 BLIUeCTh 1 ypaBHeHUe.

20. Pewenue. Ilycts x = -271—; — Y, TOTZA

sinx-—*sin(g-y] =cosywu
n | n )
= sin 13x = sin 13(~——y =gin| 6n+—-13y | =
| 2 2

_ Sin(lz?._wyj = cos 13y = f (cos y) = f (sin x).
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3aMeTUuM, UTO UYHCJIO 13 MOKHO 3aMEeHUTH mo6LIM
IeJBIM YUCJIOM Buza 4n + 1.

21. PeweHnue. PaccMmoTpum BeRpr u(x, y) n

5 (Jy’-1; JYx®—1). Toraa |i@| = Jx*+y® =3 u
I ypaBHeHMe cHCTEMBI npnme'r BU/]I |

- v =la|-[o]. ¢S

PaBeHCTBO (1) osHauaeT, 4yTO BeKTOpr U 1 U KOJ-

JIMHeapHBI, TOTAA X V x° -1 ,=y\/y -1. (2)

 BamerumM, uro GpyHKIUE f(X) = xVx° -1 BO3pacraro-
mas Ha (—oo; 1), (1; +o0), Torna us (2) nmeem x = y.

B sTtom cayuyae Il ypaBEeHUEe NCXOHOM CUCTEMEI C

‘'yueToM 06JacTH oIpejeeHUd YPABHEHUS NPUMET

3
BUA X =Y = —=.

J2

HeTpyaHo nmpoBepuTh, 4TO Imapa ( SIBJISA-

=

eTcAa eJII/IHCTBeHHbIM pelieHneM CI/ICTeMbI

Omeem.: [\/2_, \/Q_J .

22. Omegem: (—1; 3), (3; —1).

23. Pewenue. Eciu a, b, ¢ — CTOPOHBI TPEYTOJb-
HUKa, TO a@ + b > ¢ (110 HepaBeHCTBY TPeyroJIbHUKA),
u t. A. CieroBaTelbHO, (Q/E + 3’/5)3 >a+b>c=
= (% )%, OTKyZa Ya + ¥ > ¥Yc . Anamormuno pac-

CMATPUBAIOTCS OCTAJILHBIE CJAyYad IIPOBepPKH Hepa-
BEHCTBa TPEyroJhHUKA. SHAUUT, OTPE3KU C AIUHAMU

3a , b u 3c maxoxe 0o0pa3yIoT TpPeyroJbHUK.

24. Omeem: x € (1; +o). HccaenoBaTh QYHKIIAIO
f(x) = 8x" — x* + x — 3 ¢ IOMOIIEI0 TPOU3BOJHOA.
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25. Vrasanue, Y1.23..n < 112Xt _
| . n
_rnrl) e
2n |

26. Omeem: x, , = = 1.

| o | x T

-27. Yra3zanue. :«.trccos(log2 E) < 37 OTKYZA
3J2 <x<6.

28. Omeem: x = _l_gg .

g3

Yraszanue. ITpnbaButh u Bbmec'rb x2, Torga
(\[— +x)2‘—(x+3)2 uT. I.

29. Omeem: x = 0.

Vrkaszanue. 3a1mca'rb ypaBHeHHe B Buje (3%)% —
—_ (2::)3 =3 (2x . (3x)2 . (2x)2)

Ianee sameHna 2* = a, 3" =b,uT. J.

30. Pewenue. IlycTs B poIllje BCero x AepeBheB.
Onuniem BOKPYT KaKJOr'o AepeBa Kpyr paauyca 6 m.
CorJiacHO YCJIOBHIO, 3TH KPYIrH He IIepeceKaloTcs U
PacIIoyIoKeHbI B Kpyre paguyca 258 + 6 = 264 m. Cue-
JOBaATEJbHO, ILJOINaAb 00JBIIOT0 KPyra He MeHbIIe
cCyMMapHOH ILIoIagy MajdeHbKUX. iMeeM HepaBeH-
cTBO T * 2642 > 1+ 62 - x, wim x < 44% = 1936 < 2013,
q, T. I.

31.Omeem: x,=1,x,=4.
Yrxaszanue. IIponorapudmMmupoBaTs ob6e 4acTu
YpaBHEHU s, HATIpUMep, 1o ocHoBaHuio 10.

32. YVrasanue. locTaTO4YHO IIOKA3aTh, UTO JaHHOE
BRIpa)KeHue AeJUTCa OJHOBpeMeHHO Ha 7T u 9. Ilanee
paccMmoTpeTh 2 cayuasa: 1) n = 2k; 2)n =2k + 1.
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33. Pewenue. Ilycts x = sin o, y = cos o, Toraa
x%2 4+ y? = sin?a + cos?a = 1. B aTroMm cayuae I ypas-
HeHUe cuUcTeMsbl npumer Buj sin 3a + cos* 3o = 1,
nau (sin® 3a + cos? 3a)? — 2 sin?3a cos?3a = 1, nan
sin?3a = 0, uau cos?3a = 0, T. e. sin 3a = 0, nian
cos 3a = 0. ‘

1. Ecommsin3a =0, to 3sin a — 4 sin a =0, uau
sina(3—~4sin*a)=0,sina=0, mau 3 —4sin*a =0,

J3

sin g = & —.

a)ecau sina=0,Tox =0, y = £1;

V3 V3
2

6) ectm sin oo = +—, TO X, , = =%
2 1,2

1
==i.......
2’

b

T. €. UMeeM 6 rap pelieHuu.
2. ITocKoJNBKY MCXOAHAs CHCTEMAa SIBJIAETCS CUM-
MeTPUYEeCKO, TO CyIl[eCTBYyeT elle 6 nmap pelieHUi,
Tak uTo UMeeM Bcero 12 map pereHuii.

Omeem: (+1; 0), [ }- iig—), [i}“;-F—\/éJ,
2’7 2 2 2
V3 .1 J3 1
(0’ —1)9 (i""z_"i"z_ ’ :t?’ +'é"

34. Omeem: (4; 2), (9; —3), (1; 1).

35. Pewenue. Taxk Kak lsin xl <1, T0 JlaHHOE yPaB-
(sinx =1,

HeHMe PaBHOCHIBHO cucTeMe <sin’ x =1,

L—sin7x=1,

s
M3z I ypaBHEeHUA UMeeM X = 2 + 2nn,n e Z.
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ITlonyuennoe pemenue ynosiersopser II u III
YPaBHEHHMAM CHCTEMEI, TaK Kak sin’x = (sin x)7 =

: 7 .
== [sin(g+ ZRnD' =cos" 2nn =1,

—sm7x = —Sin (_7_5_+ 147m) = cos 14nn =1.

HArak, x = g + 2nn, n € Z.

36. Pewenue. IIycrs f(x) = 28 + 2x + 10. Bame-
THM, YTO JaHHOe ypaBHeHHe mMeeT Bujn f(f(x)) = x.
Tak kaxk f'(x) = 3x*> + 2 > 0 npu Bcex x € R, 10 QyHK-
nusa f(x) ABasieTcA BO3pacTaIolle Ha BCe YHCIOBOM
ipamoii. CienoBaTelIbHO, IaHHOE ypaBHEeHHUEe PaBHO-
CHJIBHO YpaBHEHHUIO f(x) = x, T. e. ypaBHEHHIO

xX+2x+10=x,mmm x3+ x+ 10 =0,

(x*+8)+ (x + 2)=0;

(x+2)(x?—-2x+4)+(x+2)=

(x + 2) (x2 - 2x + 5) =0, oTryza x = —2.

Vpasuenue x2 — 2x + 5 = 0 He UMeeT AeiicTBH-
TeJbHEIX KopHel (D < 0).

Omeem: x = —2.

37. YraszaHnue. BeIpa3suTh JIeBYIO 4YaCTh PABEHCTBA
yepe3 IIepBLIil 4ileH b, u 3HaMeHaTeIb nporpeccxm q,
UT. ..

38. Pewenue. 3anuiieM ypaBHeHHE B BHe
x—13 = (13 + x2)%, oTKyRa Vx—13 = 13 + x2. (1)

IIycrs f(x) =13+ X%, TOrga x = Ji-1 |
T. e. g(x) = Vx—13 , unm g(x) = f(x), Torna f(x) = X,

T.e. 13+ x=xumx*-x+13=0. _y
ITonyyeHHOE ypaBHeHUEe, a 3HAUUT, U MCXOAHOeE,
KOpHeli (IeificTBUTEIbHBIX) He UMeeT, Tak Kak D < 0.



Pazaer Il. Otsersl. Ykazaus. Pewienns: 11 kaacc * 245

- Bameuanue. YpaBaenue x — 13 = (13 + x2)? MOKHO
pemnTs nHave, Tak kax 13 + x2 > 0 upu Bcex x € R,
To x > 13. Ho mpm x > 13, (13 + x%)? > x — 13, Tak
yTO paBeHCTBO X — 13 = (13 + x%)? He MOXKeT BHIIOJ-
HATHCA HU NMPU KaKMX X, T. €. HICXOJHOe YpaBHEHUE
He UMeeT KOpHeH.

Omaeem: HeT KOpPHeH.

39. Pewenue. Ilycts f(x) = 6 tg® x — 5, Toraa
tg x = i/zls—(tgx+5) , T. e. g(x) = {/—é—(f(x)+5) — 00-

paTHas QyHKNUS (MpaBad d4acThb UCXOZHOTO ypaBHe-
aus). Torpa g(x) = f(x), rne f(x) — MOHOTOHHO BO3-
pacrawInas Ha obsacTu onpejeseHusT. SHAYUUT,
f(x) = g(x) = f(x) = x, nau 6 tg®> x — 5 = tg x,

6tglx—tgx—5=0. (1)
HYCTI: tg x = y, rorga (1) npumer BUL
6y’-y-5=0.
OueBUAHO, YTO Yy = 1 — KOpeHB IIOJIYYEHHOTO

yPaBHEHUS, TOTAA
6y (1’ -1)+5@y-1)=0
-1 @6y*+6y+5)=0
OTKYAa Y = 1 — eAMHCTBEHHBIA KOPEeHb, TaK KaK
ypaBHeHHe 6y + 6y + 5 = 0 He UMeeT AeHCTBUTEb-
HbIX KopHel (D < 0).

ECme—-l Totgx=1, x-—Z-i-ﬂ:n,neZ

Tt
Omeem: x = Z +nn,ne Z.

40. Omeem: x = 0.

Yrxaszanue. x = 1 He aABasiercsa KopHeM. [lajee
YMHOXHUTH 00e yacTu ypaBHeHHusa Ha (x%2 — 1) # 0.
B pesyabrate moayumm (x2 — 1) (212 — 1) = (&8 — 1)?,
uT. 1.
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x>0,

41. Pewerue. {
x#1.

(x+2)(x* -2x+4)
xt-2x+4
y=x+ 2 (cm. puc.).

, NI

Torpay=1"

42. Pewenue. 3aMeTIM, YTO KOPHSIMY YPaBHEHUS

2
5x% + = = 83%5 spnsiorca abCITHCChI TOUEK IIepecede-

x “

s , 2

HUA MM KacaHuda rpadura pyarmnun f(x) = 5x2 + —
| X

1 OpAMOHU | = 33/5 . Haltgem npoMeXyTKU MOHOTOH-
 HOCTH QyHKOUH ¥ = f(X) 1 TOUKU ee DKCTPEMYyMOB,

| 2 3
f'(x)=10x — el f(x)=0, nau 2(5x2 D _ 0, oTKYy-
X
ga x = ——1—- x#0
¥’
f(x) - - +
O ® >
5
Urak, f(x) >0npu x> —; f(x) <O0opux <0

g/g

I/I0<x$i. | ‘

¥5
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CrnepoBaTesbHO, QYHKIINA y = f(x) yorIBaeT Ha

1
npoMekyTKax (—o; 0) u [O; —3\7_5-} 1 Bo3pacTaeT Ha

1 1 )
—3+w |, X = —— — TOYKA MHHUMYMa QyHKIUH,
F57+) == g o
’ 1 1 15
Troraa Y., = _=5'“—“—+2%= =
’ y(ﬁ) V25 25
3
15;/_5_ = 335 .
Takum obpasom, 41CIIO 3{”/3 ABJIAETCA KOPHEM

ypaBHeHUS 5x? + 2_ 335, 1 1Ipu x > 0 HepaBeHCTBO
x .

BBITIOJIHAETCA JIXIITh B TOUYKe MMHHUMYyMa. HOCROJII:RY

dyaruma f(x) = bx? + 2 HeIIpephIBHA U yOBIBAET Ha
X

(—o0; 0), TO ectu MBI HaliieM TOUKY X, € (—; 0), Ta-
KyI0, 4TO f(x,) = 33/5 , TO pellleHHeM MCXOMHOro He-

paBeHcTBa OyaeTr mHTepBaJ [x,; 0). 3gauur, ecan
TOYKa X, CYH]eCTByeT, TO OHa ABIAETCA KOPDHEM

2
ypaBHeHud Hx? + — = 335 u PaBHOCHUJILHOT'O €My
x

ypaBHeHUA Hxd — 335x+2=0.
Pasnenus mHOrowieH 5x° — 3%5 x + 2 Ha ABywIen
%/E_)x — 1, moxyuum
53 -3¥5x+2=(3Bx-1)Bx2+ ¥25x-235)=0.
Tak kax 5x% + 425 x— 235 = (¥bx - 1) (325 x +

2 |
+2%5 ), TO X, = —;—E. CiaepgoBaTeJbHO, pellIeHUEM
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HCXOOHOIrO HepaBeHCTBA ABJAIOTCA BCe UUCJIa U3
2

oo [-£:0).
o [£:0) ]

 43. Pewenue. Ilockonbky 27 = xy + yz + x2 >
2 3% (xyz)* , xyz =x+y+z+182 4,4/18xyz , TO 3

IlepBOro HEPABEHCTBA UMeeM xyz < 27, a U3 BTOPOTO,

€ y4eToM Toro, 4to xyz 2 0 (o ycaoBHI0), HOJIYIAM

xyz 2 27. 35aunT, xyz = 27, orkygax =y =2=3 (1»13

HepaBeHCTBa MeXXJYy CPeIHNMH). |
Omeaem: (3; 3; 3).

44. Omeem: x = g + 2nn, n 2 2.

Viasanue.x —2+2Jx—8 =(x—3)+ 2J/x -3 +1.
ITocne mpeo6pasoBaHMil pelINTh YpaBHEeHHe sin x = 1,
rne x = 3.

45. Omeem: Her peiienuii. IIpeobpazoBars Hepa-
BeHCTBO K BUAY 2|x| — x < —0,5. [lamee paccMoTpeTh
nBa caydasi: 1) x> 0; 2) x < 0. |

46. Yrasanue. IlpengBapuTeibHO AOKa3aTh, UTO
. a .
sin®x + cos®x = —2—(3 — a?), Torga sin®x + cos® x =
= (sin®x + cos®x) (sin®x + cos®x) — sin?2x cos?x -
: . | )
- (sinx + cos x), rae sin®x cos?x = —sin?2x = —(a — 1)?,
4 4
uT. I.

47. Omeem: [-2+/2 ; 0) U (0; 242 ].
48. Omeem: [3; 5,25].



Pazaea Il. Otsersl. Ykasanns. Pewenna: 11 kaacc ' ® 249

' 49. Pewenue. B cuny Toro, uto Jsin o} < 1 1 lcos of € 1,
MMeeM HepaBeHCTBO

(sin (x — y) + 1) (2 cos (2x y) + 1)< 6
' IIpUYeM PaBeHCTBO BEINIOJHSIETCH, €CJIH
sin(x—y)=1lumcos (2x -y)=1.

CnenoBaTesIbHO, ICXOJHOE YPaBHEHNE PABHOCHUIIb-
.HO CHCTEeMe o

sinfx-y)=1, |x-y=—+2nn, , |
{ n(x-y) 3 Y 2 n,med2d.

cos(2x - y) =1;

2x—-y=2nm,

Pemaa IOJIYIeHHYIO CHcTeMy (HaIpHUMep, BBIYH-
TaHNEM), HaXOOUM »

x—-——+2(m n)n-—21tk—lt-
2 2

=(2(m - 2n) - Dn = (2(k — n) - L)n + (21 + 1)m.

1
50. Pewerue. 3aMeHAsA x HA — , NOAYIUM

X
5f[;16-) = 3 f(x) + Jx , tne x > 0.

Pemas nmosyueHHOe ypaBHEHUE C JAHHLIM, IMEEM

5f(x)—-3f[i—}=71_;,

3f(x) - 5f(;lc~) -z

VMHOXUB 006e YacTH IepBOTO YPaBHEHUA Ha 5,
a BToporo Ha (—3), a 3aTeM HOUYJIEHHO CKJIaJbIBasd,

noayuuM 16 f(x) = 75__— + 3\/;:_, x > 0, oTKyzna
o Jx

_ 5+3x
9= Todz
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51. Omeem: (273 ; 213y,

52. Pewenue. llycts y = x — 2, TOTrZa 4yucjia
Yy, =x,— 2,4, =%, = 2, Y3 = X; — 3 ABISAIOTCS KOPHS-
Mu MHorowineHa (y + 2! -9 (y+2)2+3a(y+2)+a=

- 3y® + 3(a — 8)y + 7a — 28.

Coryacuo Teopeme Buera 15 Ky6udeckoro ypas-
HEHWS, UMeeM

Y1 1Y, tYs =3, Yy, T Y st Yoy =3 (a 8),

Y1Yoy; = 28 — Ta.

RPOMG TOoro, y1 + yz + ys =0, HO yl + y2 T y3 -

=Y T Y, T Y 3 T YiYs T YY) (Y T Y, T Ys)
+ 3 y,Y,Y,, Torna moayunm 0 =3*—-3-3-(a—-8) 3 +

+ 3 - (28 — 7a), OTKya HAXOAUM @ = 1106—9
Omeem: a = l(E
16
53 Peutenue. Tsin p=6sin B+ sin f§ =
= sin (2a + B),
mm6sm[3“sm(2a+[3)—~s1n[3——
= 2 sin a cos (a + B). (1)

C zapyroi croponsl, 7 sin = 8 sin  — sin B,

nau 8 sin f =sin (2o + B) +sin B =

=2 sin (a0 + B) cos a. (2)
Paspenus obe yactu (2) Ha (1), no.umiM

8sinf} _ 2sin(a+B)cosa

6sinfp  2sinocos(a+B)

, UK

tg(a+[3)ctg0',=%,OTKyAa3tg(a+B)=4tga,

q. T. .

54. Omgem: x,,=2 + V9+4n* ,n=0,1, ....
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Yrasanue. Ilocne ynporeHns nonyth
x“—4x-5> O

n‘\/x _4x-5 =2n1n,

cos (nvx®—4x-5) =1, umm {

n=0,1,...,uT. O

x>6,9,

xzd T. €. X € [6,5; +0).

55. Pewenue. O[13: {

x-6
3anuineM ypaBHeHUe B BHIE (-3—] +x-6,9+

x-6 _ 2
-+B5—(x2)+xJMHPJ +7=E=2 4
x—4 ' 3 x—4

3aMeTuM, 4To X = 6 — KopeHb ypaBHeHnusa (1).
HoxaxeM, 4TO Apyrux KopHel ypaBHenue (1) He

. x-6
uMmeer. Tak kak 0 < % <1, To QyBEKUUA Yy = (—:1;) + 7

(x-2)*

‘'yopiBaeTr. g QyHKIIUH y = HaliageM npous-

BOJAHYIO:
_ 2x-2)(x—-4)-(x- 2)° 1
(x-4)°
_ (x-2)2x-8-x+2) (x——2)(x-—6)
(x—4)° ‘ (x—4)*
Ecau x 2 6,5, To y' > 0, 3Hayur, GyHKIUA
_ (x-2)
x4
HO, X = 6 — eAMHCTBEeHHBIX KOPEHb HCXOJHOTO ypaB-

HeHUs.
Omeem: x = 6.

!

Bo3dpacraer Ha [6,5; +). CiregoBaTesb-
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- 56. Pewenué‘ PaccMoTpuM QYHKIUIO

=In(1+x)- X .
1+x

3aMeTHM ygyro nipu x > 0 (pymcmm Bospac'rae'r,
Tak Kak npu x > 0 - -
, 1 1 1+x-1 X
y = - 3 - 7 > 0,
l+x (1+x) (1+x) (1+x)
anpux=0,y =0.
3HauuT, npu x > () BHINOJHAETCA HEPABEHCTBO

x 1
1+x)— —— >0.11 = .
In ( x) 1oz 0. Ilonaras x 2012 TIONYYUM
In 2013  1/2012 > 0. wru In 2013 . 1
2012 2010/2012 ’ 2012  2013°

T. e. I yucao meunie II.

57. Omeem: HeT KOpHEH.

. T
Yrasanue. arcsin x + arccos = —

58. Pewenue. O13. 4 — x2> 0, x> < 4, |x| < 2.
3aMeTHM, 4TO JIeBas U NpaBas YacTH ypaBHe-
HUS — 9YeTHBIe QYHKIWY, TAK KAK

(—x)*J4—(-x)* = x*V4-x* &

-x® — 4)-x| + 442 = |x — 4jx| + 4/2.

CnenoBaTesbHO, JJIA HAX0XJAEHUS KODHEHA UCXOL-
HOTO ypaBHeHUdd (ecJid OHH CYIIeCTBYIOT) JOCTaTOUYHO
‘OI‘paHPIT-II/ITLCFII HaXODRlIeHI/IeM IIOJIOKUNTEJNDBHBIX KOD-
HeI/I a 3aTeM yKa3aTh B OTBeTe HpOTI/IBOIIOJIO}KHbIe
‘uM 3HayeHus. Torga cyumjecrsyer, IIpudyeM euH-

o\
CTBEHHOE, YMCJIO t € [O; —2—} TaKoe, 4To x = 2 sin ¢,

IIPK KOTOPOM JaHHOe ypaBHeHHe IIpUMeT BUJ
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4sin2t-2cOst=81sin3t—-8sint+4\/§,nnn

21

sin?tcost—sin®t+sint= = , MU
| 2 27

J2sin ¢ (sin tcost +cos?t) =1, uau

: 1
2 sin t cos t[m——- =1, Uau -

: 1
sint+——cost
J2 J2 ]

sin 2¢ sin(t+%] =1, orkyza sin 2t > 0 u
sin(t +£—) > 0 (rak kak t € [0; n/4]), Toma.

sin2t=1, | T T
| t=— mx=2sin— = 2.
[sin(t rm/4)=1, O P AT Sy

CinenoBaTesbHO, KaK YKa3bIBaJIOCh paHee,
x =—+2 — Takxe KOpPeHb HCXOJHOIO YpaBHEHU .

Omeem: x, , = ._\/—

nrictg® (45° - g-)

59. Omeem: . 5
3sinocos‘ a

60. Pewenue. 3amerum, uro 4x% — x + 7 >0 IIpH

Bcex X € R (Ttak kax D < 0 u nepBbIi Roa(bcbnunen'r
4 > (). Torga namHOe Hepa-

HJisi pellieHNs HOJIyYEeH-
HOI'0 HepaBeHCTBA HA KOOP-
JUHATHOU IIJIOCKOCTH (x; a)
HalieM obsacTH, rje BBI-
pasKeHmne, CcTodllee B JIeBOH

BEHCTBO DaBHOCHJBHO Hepa- 4 |
log,.(x+1 ! I
BEHCTBY 8os(* 1) > 0. : ////
x-a . I 2
' o
i
"

|
oo
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YacTH HepaBeHCTBAa, COXPaHSAET 3HAK, W oIIpeleuM
ero. I'parunel 3Tux obJjgacTeil 3a7al0TCs COOTHOIIIe-
HUAMH X +1>0,x+1=1,r.e.x=0ma=x. Ha
pHCYHKe 3allITPUXOBaHBI Te 00J1aCTH, KOOPAHHATEI
TOYEK KOTOPBIX YAOBJIETBOPAIOT HEPABEHCTBY.
Omeem: upu a € (—o; —1], x €(—1; 0);

npu a € (—1; 0), x € (a; 0);

npu a = 0 pemneHuit HeT;

npu a € (0; +o0), xe(O a)

61. Pewenue. O[13: | -1; ——

" : s
3aMeHOH x = sin o, TOe —-2— <o < —2— ypaBHeHNEe

IPHUBOAUTCS K BUAY \/l—sin2 o = 3sina—4sinda.

Ho 3 sin o — 4 sin®a = sin 3a H\/l—sin?‘a = |cos ql.

T T
Tax RaR——z— <o —,T0coso>0, Toraa

2’

. i o (m
sin 3o = cos o, nJu sin 3o — sm(-—z-—aj = (0;

2 sin(ZOL—E CcOS oc+'1t— = (0, sin[E—Za = (),
4 | 4/ 4
- UJIH cos(-Z—-r a) = O;

1) sin(g-—Za) = 0, Z— — 20 = ©n, OTKyZa

a=£-—fﬁ,neZ.
8 2
Toma—-ﬁsﬁ-ﬂsz.
2 8 2 2
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- Pemias IIOJIYYEeHHOe HepaBeHCTBO, HAXO0INUM

_3 Snsé,'r.e.n=0;1.

4 4 | |

Ecnu n'=0,a=£;ecnnn=l,a=—§£.'
8 8

| T v}
2)cos| —+a | =0, orkynga — + o = — + nn,
) (4 ) VA 1 =y tmn

T
T.e.a=z+1tn,neZ.

T

T |
CienosaresbHO, —E < Z + in <

-
n=0,'romaa=z.

=
=—cos£=— 1+COSZ _ /2+\/§.
8 2 2
n 2
B)Oo= —, X =s8sin— = —,
4 4 2
\/2—\/5 2+42 2
OmBQm.'—T;"‘ 5 > 2 .

62. Pewenue. CornactHo ycJIOBHIO, MCKOMOe IHCIIO
umeeT BUA 2abcde , Torna nmeeMm abede2 = 3 - 2abede
unmn abede - 10+ 2=3-(2-10° + abede).

Ilyctes abcde = X — msaTusHayHoe YHCIO, TOrAa
10X +2=3-(2-10°+X), um 7X =6 - 105 - 2,
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X =85 714, Tormga HCXOTHOE yucyao 6yseT pasHO
2abede = 2X = 285 714. |
Omeem: 285 T14.

63. Pewenue. IlycTh oVt _ t, rnet>1, Tdr;:a
IIOJIYYNM HepaBeHCTBO (a — b)t <a — 3.

“A

|
v,

%

6 T

.
T

|

Ha xoopamuraTHOM miaockocTu (¢; a) u3obdbpasum
00J1acTH, KOOPAMHATEI TOYEK KOTOPHIX YIOBJIETBOPSA-
FOT cooTHommeHuo t = 1 u (@ — 6)t = a — 3, oTKya

a= i(—tz—t—_il)- =6+ t—3—1~ . Ha pucyHKe HyKHas 00JIaCTh

zamTpuxosana. CiejoBarenpHo, npu a € (—o; 6]

t'e 1; +0); tpu a € (6; +x) t € [1; a_i),
a_

YuureiBas 3aMeHY, IIOJIy4YUM OTBET.
Omeem: nipu a € (—x; 6), x € [4; +0);

a—0

npu a € (6; +x), x € [4;4+log§(a"3)]. |
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64. Pewenue. Ilyetsb f(x) = x% + E
x

HaifmeM C nomommo IPOU3BOJHOMN HauoboJbIIIee
11 HaMeHbIllee 3HaAUeHud QyHKnuu f(x) (ecau oHM
CYIIIeCTBYIOT).

fl(x) = 2x——1-§- f(x)=0,x%0, mm2x3 18 =0,
X

x=4%9.

_c_o+»
\0\3/5/’

CiremoBaTenbHO, X = 3’/5 — TOYKa MHHHUMYMA,
Tomafmm*—f(f)— 92 + \/_ \/_ —9\/_
Hrak, x, = 3/5 — OJMH M3 KOPHeH HCXOLHOIO

ypaBHeHus. 3amucas ero B Buge x° — 9¥/3 x +18=0,
Pa3I0XUM JIEBYIO YACTh HA MHOYKHTEJIH II0 CTeIIeHsAM
(x — 3/5 ) (HannpuMep, AeJIeHUEM «YTOJIKOM» ).

Nmeem (x — %/5) (x2 + 39 x - 62[5) = (0, oTKyZa
x, =39, x2+ 39x-6%3 =0,D=27%3 >0,
—3/9 + 273 3 9+3V9
S LR L L )
- Takum 06pa30M, NCXOJIHOE YpaBHeHUe HMeeT
3 KOPHS, U3 KOTOPHIX X, X, COBIIaJalOT.

Omeem: §/§ , —23/5 .

65. Omeem.: HeT perneHun.

66. Pewenue. Pynknuu y = a* n y = log, x B3a-
IMHO o6paTHEIe. B cuny cuMMeTpru X rpaduKoB
OTHOCHUTEJIbHO NIPAMOHR Yy = X CIeAyeT, ITO B caydae

‘9. 3ak. 463
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xacanuda oba rpadpuka 160 KacaroTcs IIPAMO i = X,
JAu00 NepreHAUKYISIPHLI €.

CJIEJIOBaTeJIbHO, B TOYKE€ KaCaHuA IMeeM
1

y=a*lna==*x1, x=a*, orkyagaa = e¢ (x = e) 14
3HaKa «+» U a® (x = e!) nasa 3sHaKa «—». TakuM 006-
pasoM, rpadukK y = a* Kacaetrca rpadpuka y = log, x
IIpu a = e'/¢, a = e™*.

67. Pewernue. 4 + 4 cos x—z—y + (1 +cos(x—y))=
X—-Yy
1+cos
= 4J4x-x* - 5 2_,
—Y

4 + 4 cos x—z-y +2coszx
= 2+J4x — x° (1+cosx;yj,

cos"'-zc—;——z +(2— V4x - x? cos x;y +(@2-V4x-x*)=0.

ITonyuenHOE YpaBHEeHHe pellaeM KaK KBaJpaTHOe

X-y
OTHOCHUTEJILHO COS .

2
D=(2- V4x-x* )P - 4(2- V4x-x*) =
= —(2 — x)* <0, 0TKyza x = 2, TOorza
xX—Y \/4x——x2—2_ 2"y
5 = 5 » AJIN COS

y—2

cos = (), nau

cos =0,orkygay=n+ 2+ 2nn, n € Z.

Omeem: (2; n+ 2+ 2nn), n € Z.
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68. Pewernue. [lanHoe BBEIpa’KeHHUe IIpUBENEM K
OCHOBAHUIO 2:
log,2 log,3 log,4 log,5 log,6 log,7 _

log,3 log,4 log,5 log,6 log,7 log,8
_log,2 1

log,8 38

3amevanue. 3BecTHO, uTo log, b - log, a =log, b. (1)
Ecinu mocTaBuTE B cooTBeTCTBUE JIorapudmy log, b

b .
IpoObh — M TO JKe cesaTh AJs APYTruX Jorapu(pMoB,
a

TO paBeHCTBY (1) MOXXHO IIOCTaBHUTH B COOTBETCTBUE

b a b
paBeHCTBO — * — = —, KOTOpOe O3HadaeT OOBIYHOE

a b C
COKpalrneHHe Ha a. PaccmaTpuBas Hanl IpuMep, uMe-

2 .
€M IIOCJI€e COKpalleHNnsA ﬂp06b —8— » KOTOPOHU COOTBET-

cTByer log, 8 = -:!3- (cm. Illapvieun M. MaTtemaTuxka

OJIsl IOCTYTAIOIUX B Byébx. — M.: Ipoda, 1997.
C. 139-140).

69. Omgem: b = a.
Yrasanue. Yuects, uro (2 + \/_3-)(2 \/5) 1 AT. IO

70. Pewenue. 3anumem I ypaBHeHHe B BUle

4
Y= zx . ITyers 2 = u, roe u > 0, Torma u(x) = 24x .
x“+4 x“+4

Haiinem MHOKecTBO 3HaYeHUH QyHKIUA u(x):
4(4-x° )
(x* +4)° ’
4(4 - x*)
(x* +4)°
u'(x) - + -

- . '
Uu(x) ~n -9 2 ~a

u'(x) =

u'(x) =0, unn

=0, orkyaa x, , = £2.

gt
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CnepoBatenbHo, x; = —2 —
TOYKA MHHMMyMa GyHKIHH 4
u(x), Torpa u,, = u(-2) =

- 4-(-2) = —1
4+4 - |
AHaJOTUYHO X, = 2 —

TOUKA MaKCUMyMa H U,,, =
= u(2) = 1.

3uauurt, E(u) =[0; 1].

Tak kak u =y%, To 0 <y*<1,
T.e.y € [-1;1].

3anumniem II ypaBHeHnue cu-
cTeMsl B Buje y* = —x% + 4x — 5. |

Iycrs y® = v, Torga v(x) = —x% + 4x — 5, rae E(v) =
= (—o0; v,), TAE U, — OPAHUHATAa BePIUNHEI 1apaboJIbl.

Haligem abcrmmccy BepHIMHB nmapabosbl
x,=-b/2a =2, Tornav,=-4+8~-5=-1, 1. e.
E(v) = (—o0; —1]. -

3uaunr, v < -1, y®* < -1, y £ -1. Hcxoxuasa cucre-
Ma MMeeT perueHue npu y = —1, rorga x = 2.

Omsem: (2; —1). |

71. Omeem: x = 3.

Yraszanue. IIpeobpazoBars ypaBHeHHE K BUAY
1 .

2. 5* =125 - 8%, a 3aTeM mpoJiorapumMupoBaTs 0be
YyacTH M0 OCHOBaHUIO & (unu 8), 1 T. 1.

72. Omegem: x = 1.

1
Ykasanue. YuecTb, uroa + — 2 2,1 T. 1.

a |
- 73. PeweHrue. 3ameTuM, uTo x = 0 He ABIAAeTCA.
xopHeM ypaBHeHNs. Tak Kak 8x* — 8x2+ 1 = -1+

+ 2(1 — 4x2 + 4x*) = -1 + 2(1 — 2x?)?, TO ypaBHeHUE
IIPUMET BUJ, | |
4(1 - 2x%) (2(1 — 2x%)2 - 1) = —1. (1)
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IIycres x =cos t, Tne t € (O; -2-), Toraa 1 — 2x2% =

=1 — 2 cos? t = cos 2t u ypasHenue (1) npeoﬁpasye'r-
ca K BUAY 4 cos 2t (2 cos?2t — 1) = —1. '
Ho 2 cos?2t — 1 = cos 4¢, Toraa moxyyum

4cos2tcosdt=-1. (2)

Tak xak ¢t # 0, To sin 2¢ # 0, Torga yMHOXUB U
pasgesnB JIeBYIO YacTh ypaBHeHNA (2) Ha sin 2¢ = 0,

2(2cos2tsin 2t)cos 4t
nuMeeM . = —1, nau
' sin 2¢

2sin4tcos4t sin 8¢
- sin2t | sin 2t
‘3HauMT, Sin 8t 4+ sin 2¢ = 0, Torna 2 sin 5t cos 3t =0,

. mn n+271n
OTKyZa HaXOgUuM i, = —-g- t, = , Ne .

T .
Tak xkakK t € [0;-—2—) , TO U3 IIePBOM ceprH HaXOAHUM

t= g(npnn—l)nt——%(npnn 2), a U3 BTOpOi1

- T
npu n = 0 umeem t = —.

| 6

YuurhiBas, 4YTo X = cOS {, HOJYIUM OTBET.

i 2n.\/§

Omeem: cos —; cos : .
5 5 3

\/5+1°co gj_t_:\/g—l
4’ 5 4
74. Omeem: sin 18° = %(\/_5_ -1),

: T
3ameuarue. cos g =

cos 18° = i-\/10+2\/5 .
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Yiaszanue. Yuects, uto sin 54° = cos 36’ u sin 54" =

=s5in(3:18)=3sin 18 —4sin%18’,cos 36°=1 —
— 2 sin? 18°. Torga nosyuuM ypaBHeHue 4 sin318° —
—2sin?18 -3sin18 +1=0, urT. 4. ‘

75. Pewenue. 3amerum, uro x #0, y 20, 2 # 0.
Torga, paszelnuB o6e 4acTH MIEPBOTO YPABHEHU S
Ha x%y?z% # 0, MOIYYUM PABHOCHJIBHYIO CUCTEMY

i 2 (1)
Ixt+y? +2% =16, (@)
13V5x - ——y + 232 = 24. )
BBengeM BEKTOPHI U [l -2—,—3—} v(x 2y, 52)
Xy z
Torna ti * U = 1 -x + 2 - 2y + 3 + Bz =
| x y 2
~=1+4+15=20.
Uz (1) u (2) creayer, uro |ii| = 5, |0] =
CiremoBareibHo, i * U = |d| - |0|. BuaunT, atn
BEKTOPHI KOJLJIMHEApHEI, T. €. —!—2— = iz = —, OTKY-
x Yy 02

3
nay?=x*uz:= —5—x2.

Torpa ypasHeHue (2) npnMeT BUJ
x?+4x*+ 25- gxz =16, nau 20x? = 16,
2 _,2

2
OTKVAA X =k —=, I = &+ —

Bcero nojiyyum 8 Tpoek 4ucesi, KOTOpble ABJIAIOT-
ca pemenuamu ypasHenu# (1) u (2). IIposeproii
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MOKHO yOeauThCA, 4TO JINIITh TpoiKka uucen (2/ \/5 ,
-2/ J5 , —2 \/5 /5) ynosaetsBopsieT ypaBHeHHNIo (3),
a BHAYMT, ABIAETCS PElIeHNeM UCXOTHON CHCTEMEL.
Omeem: (2/«/_ -2/\/_ —2\/—/5)
76. Pewenue.
I cioco6
3anurem III ypaBaerue BBuse z2=1 -2 (x — 3)%. (1)

U3 I ypaBHeHNS UMeeM X — 3 = Jy__. (2)
J1+2

Torna ypaBHerue (1) mpumer Buj
2y° 1-y°

2 2 °

l1+y 1+y
Teneps ynpocrum Il ypaBHeHune, yuureiBas (3):

9 2
y2=(1+y2J —l,mmy2=[1+y 1](1“/ +1]
1-y 1-y° 1-y

z=1-

4y* 4
nian y? = ,orkypa y =0, mmm ——— =1
1-y*)* (1-y*)’
Ecimy=0,Tox=3,2=1; ecin ———( 4 ) =1, TO
1-y
1 - y*> = +2, orkyza y?* = -1 — Her KopHel, y*> = 3,

Yps = =3, |
3 1-3
040~ rorza z,= 3 - 3

3, TOrIa X, =3 — ——, 2, = —
- a £ 2’77 1+3
\/2_3_,x3=3+§,23=—%.

__1,
2

2

0) y; =
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V3 1]

Omeem.: (3; 0;-1), (3*—3—;- 3= 15

2
| (3+—\/~——«/_—-—)

I crmocob

3aMeHa z = COS t, raet e [O;, n], u T. 1.

77. Pewenue. Ilycrs t = 0,5 (cos x — sin x), uan

10 T |
t= —| COSX—COS| ——X =
20 2
1 R T \[é . T
=— ~28in—sin| x—-— || = — sin | —-x|.
2 4 2 -2 -\ 4

HTaR,'E(t) = |:~£ —\g——}

10
3aMeTM, 4YTO QYHKIUA y = — arccos ¢ yOsIBaro-
T T
I[ad ¥ HeIpepbIBHA, TOTAa |

10 J2 10 J2
E(y) = —"arCCOS——z--; —arccos _.____2__ —
. n '

(1°

5 15
—;— | =1[2,5; 7,3].
- 138~ e

Omeem: E(y) =[2,5; 7,5].
78. Yrasanue. Monoxutrs Tx — 11 = \3/x+y =

= ,3/x+9y = k. Ilocne npeobpasoBaHUil PEIINUTH
ypaBHeHue 18k° — T4k® + 8k =0.
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79. Pewenue. Ilycrs f(x) = 3x" — x* + x — 3, Torza
fi(x) =21x% — 4x3 + 1. ITockosnbry D/4 =~-17 <0 u
a=21>0, ro f'(x) > 0 npu nobom x € R. Cieno-
BaTeJIbHO, QYHKIUA [ ABJsETCSA BO3pacTalolileil u
HeIIpepPhIBHOM HA BCEH UMCJIOBOM OCH, T. €. ee rpapuk
MOMKeT IIepeceKaTh ock Ox JIHUIIb B ONHOI TOUKe. Tax
kak f(1)=3-1"-1*+ 1 — 3 = 0, To pelneHNAMH uc-
XOJHOT'0 HEpaBEeHCTBA ABJIAIOTCA BCE YHUCJA U3 IIPO-
MeKyTKa X € (1; +o0). -

Omsem: (1; +x©).

80. Pewenue. IIpoBenem anopemy MK Ha rpasHb
MDC. Ilycte OK = x, rae x > 0 — HeoOxozuMoOe
ycaoBue, OM =y — BBICOTA NMUPaMHABI, TOrJa

1 - - 4
V D. = -é-SOCH. - MO = "3-x2y.

ITo ycaoBuwo V= 4;’/5 , TOTAa g—xzy = :4-\3/—5- ’

V2

OTKyJa Yy = —5-.
x

SG " OCH.
rae P, =8x; h= \x’+y°,

toraa S, = % cBxfx* +yt =dxxt+yt.

Tax Kak y = ——3 » TO S, = S(x) = 4x~\’x2 +_24 |
_ x X
uiam S(x) =4,./x" +—.
\’ X |
2

~ PaccmMoTpuM HenrpephIBHYIO GYHKIMIO f(X) = x* + —
x

OK.

_1p
2

npu x > 0. Haiigem npoussoguyio f'(x) = __4? (x° — 1);
X
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fi(x) =0 nmpu x = 1. Bamerum, uto npu 0 < x < 1
f(x) <0, mpux>1 f(x)>0.
3HauuT, QYEKIUSA [ HenpeprIBHasA B TOUKe X = 1,

yoriBaeTnpu 0 <x<1lm BO3PACTAET IIPK X > 1. Crue-
noBaTeNbHO, GyHKIuu fu S, = 4./f(x) mpu x =1

6ok.

OyAyT UMeTh HAMMEHbIIIe 3HAYeHU .
IIpunx=1, §,, = 4+3.
Omeem: 43 . o

81. Vrasanue. Ilonoxuts x2 = a, y2 = b.

82. Omeem: (9 27).
4 8

83. Omsem: 0.

84. YVxasanue. Bo3sectu I ypaBHeHUe B KBajpaT U
IOACTaBUThH 3HaUeHue x + y + 2.

Honyunm \[:}; + Jxz + \/:y; = 9.

II ypaBHeHue Bo3BeCcTH B KBajpaT MU BbIuecTh III.
l'IocJIe npeoﬁpasoBaHHH IIOJIYYNTCS CHCTEMA

(x+y+2=6,
Sxy+x2+yz=9,

(xyz =4,

KOTOPYIO MOXKHO PeIlINTh C HCIIOJL30BaHMEeM 00600-
HIeHHOH (popmynm Buera.

85. Omeem x,=3, x,=6.

Yrxasanue. x — 4 — x-0 (x 9)(x - 2),
x—4 - x- 4
1 + 2 _ x—4
3(x-5) 3(x-2) (x-5)x-2)
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ITonyuyum ypaBHEeHUE

5 log, (X =9)(x~2) — oo X - + 7, uun
x4 2 (x-5)(x-2) ]

IIoce ypomieHuii log, (x—9)x-2) — 1 yo g
| x—4
86. Omeem: x = 62 193.
Yrazanue. Eciu x — HCKOMOe UKCJIO, TO IOJIYIUM

_ x+307T=m?,
CHCTEeMY YPaBHEHUU , OTKynam?—n’=
x-192=n"%,

=499, u . A.
87. Pewenue. 3ametym, uto x2 — 10x — 22 > 0,
TaK KaK IpousBeneHue nudp HeorpunareabHo. Cie-

IOBATENbHO, X > 5 + /47 > 11. M0oXHO IOKAa3aTh,

yTo mpousBefeHre nudp J060ro yuciaa He GoIbIIe
CaMoOro 4yucia.

HelCcTBUTENBHO, X = @,a,a,...G, , TOTJAa
. . . . -1 . -1
a,"a, ...-a,<a,-9""'<a,- 10" +
| +a,-10"*+ ... +a,=x.
3HauuT, x* — 10x — 22 < 0, oTKyAa HaXOAUM

x < -;- (11 + +209) < 13.

HMrak, neiroe 4ucjao X yAOBJIETBOPsET HepaBeH-
ctBy 11 < x <13, oTkyza x = 12.

IHposepra. 144 — 120 - 22 =1 2.

Omsem: 12.

88. Pewenue. Ilycts log, x = y, Torga gannoe
ypaBHE€HUE IPUMET BUJ

y2+(x-2)y+(2x~8)=0. (1)

YpaBHenue (1) aBiasierca KBaJApaTHBIM OTHOCH-
TeJBHO Y. |
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D =(x - 2)? - 4(2x — 8) = (x — 6)?, Torga y, = —2,
Yy, = 4 — x. Yunreisaa 3ameRny log, x = y, noayuum
COBOKYITHOCTH JBYX YPaBHEHUM

| log, x=-2,

log,x=4-x.
W3 I ypaBHeHUS COBOKYIIHOCTH HaXOIVM X = 9

HeTpynHo 3aMeTHUTh, UTO X = 3 — KOPeHb BTOPOTO
YPaBHEHUA COBOKYIHOCTH. /[Ipyrux KopHeH OHO
IMeTh He MOKeT, TaK KaK (PYHKIMA, CTOAINASA B Jie-
'BOM 4acTH ypaBHeHMdA, Boapacraer Ha OJ13 nmepemeH-
HOIf, a PYHKIMSA B IIPaBoi YacTH yOBIBaer. I/ITaR,
MCXOJAHOEe YpaBHeHNe 1MeeT ABa KOPHSA.

1
Omeem: x, = —, x, = 3.
9
89. Omeem.: pelnieHU HeET.

90. Omeem:ecim 0 <a <1, T0a < x < Va*+1,

ecira>1,rox > Ja®+1.

Yrxaszanue. Ilpeobpa3oBaTh HePABEHCTBO K BHAY
log, (x2 — a?) > 0 u pacecMoTpeTh gBa CJIydas.

91. Pewenue. 3anuiieM ypaBHeHUE B BUJE
9x% +1 _ B
loge 22 T~ = 3x(2 — 3x), roe x > 0. (1)
x |

MoskHO AoKa3aTh (HampuMep, ¢ IIOMOIbIO IPOHU3-
BOJHOI), YTO HaIMeHblIIee 3HAYeHUEe PYHKIIUU

2 1
Yy, = 2{_"’}_, i y, = 9x + — pocruraercsa mpu

X X
1 _
X = -é- 1 paBHO 6, TOrja HaMMeEHbIIIee 3HaYeHHne

Qx2 +1
x

log, 2% *1 =log,6=1.
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AHalOrMYHO B IPaBOil YaCTH ypAaBHEHUS HaM-
60J1bmee 3HaueHne QyHKIUHU Y, = 3x(2 — 3x) goctu-

1
raeTcs Ipu x = 3 174 paBHo tak:Ke 1. CirefoBaTenbHO,

1
paBeHCTBO (1) BRIMOJIHAETCS JHUIIL IPU X = 3 3Ha-

YUT, ICXOQHOE€ YPaBHEHIE NMeeT e,lII/IHCTBeHHI:Iﬁ KO-

pebe=l
: _3'

Omeem: X = l .
3

a+3

92. Omeem:

93. PeweHnue. 3aMeTHM, UTO BRIPaXKeHHUE
1+10+ 102+ ... + 10%1 + 10"

ecTb cymMMma (n + 1) ureHoB reoMeTpuU4ecKoOi mMpo-
rpeccuu, rae b, =1, ¢ =10, b, = 10*, Torga

bg-b _ 10"-10-1 _ 10™" -1
g-1 10-1 9
3HaA4YNUT, JaHHOe YMCJIO MOXKHO IIPeJCTaBUThL B BUE

n+l
10 9 1 (107t + 35) + 36, nau

—;—((10"+1 - 1) (10" + 35) + 9 - 36) =

S=

n

I

%((102(%1) +34-10™1 - 35 + 324) =

S . n+1 2
- %(102%1) + 34107 + 172) = (10 3*17] .

~ Ho 10" + 17 kpatHo 3 (110 NPU3HAKY LEJIHMO-
cTH), 3HAYAT, HCKOMOE JHCIIO eCTh TOUHBIN KBaJpar,
4. T. HO.
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