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BBEAEHUE

dra KHuTra azpecoBaHa yyawumca 10—11-x xaaccos
IJS TOATOTOBKM K €IMHOMY TIOCYyJZAapCTBEHHOMY SK3aMeHY.
Marepuan gaHHOTO IOCOOMS IIPEeJCTaBJeH B BUAE Pas3lieJoB,
COOTBETCTBYIOIIIMX OCHOBHBIM TeMaM IIIKOJbHOIO Kypca Ma-
TeMaTuKu, npucyrcrByomum B EI'D. lisg KammIol TeMbl
npenaoxkeHbl 3amaHusa dyactu I u uwactu II, a TakKe 00600-
miampinue KOHTPoJbHBIEe paborel. K 3amanusam udactu II ma-
oTcsa yKasaHus. Ko BceM 3aaHMAM IPUBEIEHBI OTBETHI.

TpeHUPOBOUHBIE 3aJAHUSA IMO3BOJAT YUAIMMCS CHCTE-
MAaTHUYECKHU, IPU IPOXOKICHUN KasKIOH TeMBbI, TOTOBUTHCS
K sTomy sk3ameHy. locrarouno 6ymer B 10—11-x Kgaccax
peliaTth 3aJaHUSA W3 DTOr0 II0COOUA IapajljieJbHO C TeMOit
II0 MaTeMAaTHKe, M3y4aeMONl Ha IIKOJbHBLIX YPOKax, a B
KoHIle 11-To KJyiacca, B KauecTBe MOBTOPEHUS, — BapUaHThI
ET'9 mo maremaruxe.

IarHOe mocobme MOKET MCIIOJIb30BATHCA COBMECTHO C JIIO-
ObIM yueOHHMKOM ajrebpbl M Hauvasa amaamsa aasa 10—11-x
kyaaccoB. C yuebnuxkamu A.I'. Mopakosuua, III.A. Anrmumosa

u 1ap., A.H. Koamoroposa — B mosHoM obbeme. C yueOHU-
kamu gapyrux aBropoB (H.f. Bunenxuma, M.M. Bammaxo-
Ba) — C HCKJIIOUEHNEM HEKOTOPBLIX 3aJaHWil, C KOTOPLIMU B

MOMEHT M3yUYeHUs TeMbl yualljhecs ele HesHakombl. Ilocie
M3yUYeHUsI COOTBETCTBYIOIIETO MaTepuaja, Ha srame 000011ato-
II[Er0 MOBTOPEHUS, K 9TUM 3aJaHUSAM MOYKHO BEPHYTHCS.

Kuaura rtaxxe OygeT mojiesHa yyumeaiam mamemamuxu,
TaK KaK JaeT BO3MOYKHOCTh 35(P(PeKTHBHO OPraHm3oBaTh
MOATOTOBKY ydYaIllUXcsA K eINHOMY OJK3aMeHy HeIocpes-
CTBEHHO Ha YPOKAax, B IpoIlecce M3yUeHUs BcexX TeM. Mok-
HO TPEIJIOKUTh HEeCKOJbKO BAPUAHTOB PabOTHI:
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— BKJIOUEHUE 3aJlaHNil TeCTOBOTO XapaKTepa B CUCTEMY
samanuil s 10—11-x KjgaccoB BMeCTe CO CTAHAAPTHBIMU
yOpasKHEeHUAMU yIeOHUKA;

— WCIIOJIb30OBaHMWE 3aJaHUA UM KOHTPOJBHBIX PadoT Ha
aTame 000O0IIAIONIET0 MOBTOPEHUA MO KasKAON TeMe MU Ha
aTame MTOTOBOTO HOBTOPEHWA U MOATOTOBKH K EI'Q B KoH-
me 11-ro KJacca;

— KOHTPOJb U KOPPEKIIUA 3HAHUN ydaluxcs.

B cTpyKType sK3aMeHAIIMOHHON PabOThl BbIJEJIEHLI IBE
YacTU, KOTOPhIe Pal3jInyaloTCsd II0 COoJep:KaHUio, popme 3a-
IIUCU OTBETA, CTEIEeHU CJIOMKHOCTU M YUCIY 3aTaHUMN.

B manHOM yueOHOM IIOCOOMM TaKiKe IIPEICTABJIECHBI JBE
rpynnbl 3aganuii. @opMbI 3alIMCU OTBETOB JJIA PA3HBIX 3a-
ITaHWil COOTBETCTBYIOT (hopMyJsimpoBKaM 3amanuii B EI'J.

I Kaskaoro m3 3aJaHUU IMEePBOH YACTH OTBETOM MO-
JKeT SABJATHCA I1eJIoe YMCJIO WJIU YHMCJIO, 3allliCAaHHOe B BUJE
IecaTU4YHO apobu. EawHUIBI uW3MepeHui He MTUIIYT.
B sTom paspesie cozmepskarcsa 3amaHus 0a30BOTO YPOBHSA IIO
MaTepuasy Kypca «Ajarebpa u HavaJia aHajausa», a TaKiKe
3alaHUA U3 PAl3JUYHBIX Pas3fejioB MaTeMaTUKU C 5-TO II0
11-#1 xaacc.

3azaHua BTOPOIl yacTu TpPeOYIOT Pas3sBEpHYTOr'O OTBETA.
IIpu odopmyieHun pemieHuil obparraroT BHUMaHUE Ha IIpa-
BUJIBHYIO 3aIlMCh XOJA PeIleHus, HaJaudyue O000CHOBAHUMN u
BEePHBIN OoTBeT. B 3Ty rpynmy BKJIOUYAIOTCA CaMble CJIOMK-
HbIe 3aJaHUA 10 reoMeTpuu u ajrebpe 7—11-x KJjaccos
IIOBBIIIIEHHOTO W BBICOKOTO YPOBHEM CJIOMKHOCTU.

Hageemcs, uTo gamHoe mocobue MOMOMKET YUUTEJNAM Ma-
TeMaTUK 9(GEKTUBHO OPraHM30BaTh MOATOTOBKY K EI'9Q
Ha CBOUX YpPOKaxX, a CTapIIeKJIAaCCHUKAM — CHCTeMaTW3U-
poBaTh 3HAHUA IO MaTeMaTUKE, CAMOCTOATEJbHO IIOATOTO-
BUTHCA K DK3aMeHYy W YCIIEIITHO ero CAaTh.



l. TPEHUPOBOYHbBIE 3A0AHUS
Mo KYPCY MATEMATUKW
(10—11-e KJIACCbI)

1. TPUTOHOMETPUA

1.1. NMpeobpa3oBaHNSA TPUrOHOMETPUUYECKUX
Bblpa)keHun

Cozep:xanue, mposepsemoe saganuamu KMM!: coorHo-
MIeHUA MEXKIY TPUTOHOMETPUUYECKUMU (PYHKIIUIMIU OJHOTO
apryMeHTa, (opMyJibl CJIOKEeHUA, (DOPMYJIbl JBOMHOTO yTIJa,
opMyIbI IPUBEIEHU.

Yactb |

UHcTpykuna pna yvawmxcqa. [ainte kpatkuin otset. [nsa
KaXxaoro n3 3afaHunii OTBETOM MOXET ABNATLCSA LEesioe YMUC/o
WX 4YMCno, 3anMcaHHoe B BUAE AECATUYHOM Opobu.

Bl. HaiiguTre 3HaueHMe BbIPAMKEHUS
3sin?B + 10 + 3cos?pP.

B2. HailinuTe 3HaueHre BbIPAYKEHUA
16 — 6sin?f — — 6cos?P.

B3. Beruucaute: cos?1l5’ + cos?75°.

B4. Berumcaure: cos2l5’ — sin275°.

sin4f
cos 2B

B5. VYupocture BBIpasKeHUE —2sin2p+0,29.

B6. Broruumciure: (sin2 g— cos? g) 3 opm x = %

I KUM — KOHTDPOJbHEIE HM3MepHuTeIbHbIe MaTepuaiasl EID.
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B7.

BS8.

B9.

B10.

B11.

B12.

B13.

B14.

B15.

B16.

B17.

HMamo: cosp = 0,8 u 3?“<B<21t. Haiigure: sinf3.
7 . . .
Hano: th:ﬂ u 180" < B < 270°. Haitgure: cosp.
1 .
Hamo: ctg[3=—1§. Haiigure: cos2p.

3
Hawno: cosa. = —0,6, g< a<m; sinf3 =-0,6, ?n< B <2m.

Haiigure: sin(o — B).

3
Hawno: coso= —0,6, g< o<m; sinf = -0,6, ?R<B< 2m.

Haiigure: cos(o + ).

. 3r
Haiinure 3HaueHUe BBIpa’KeHUS COS(?+B , ecyu

sinf = 0,11.

Haiigure smauenume Boipaskenus sin(180° — B), ecam
sinf = -0,24.

Haiigure sHauenue BbIpaskeHus sin(270° — P), ecam
cosp = —0,41.

Haiinure smauenue BbipaskeHus cos(f — 270°), ecam
sinf = 0,59.

HaliguTe sHaueHme BeIpakeHuma tgZ(o — T), ecuam
ctga = 2,5.

. 3
Hatinute 3HaueHue BbIpAKEHUS cos? (oc—En , ecJan

sinot = 0,2.



I. TPEHMPOBOYHbIE 3AOAHWA MO KYPCY MATEMATUKW (10—11-e KJTACChI)

B18. HaiimuTe 3HaueHre BbIPAKEHUSA

B19.

B20.

B21.

B22.

B23.

B24.

sin (123 T— oc) —ctg(6m+ o)

1+sin(2rn—o)

b

ecau ctgo = 8.

Haiigure 3HaueHme BBIPAKeHUS

sin(gn - oc) —ctg(bn+ )

2

sin(m—a)-1
ecau tgo = 0,25.

Haiigure 3HaueHuwe BbIpasKeHus sin(a — f) +
+ 2cososinf, ecau sin(ow + B) = 0,17.

Haiigure 3HaueHme BbIpaskeHus cos(oe + P) +
+ 2sinosinf, ecau cos(o — B) = 0,64.

Haiigure 3HaueHme BBIpaKeHUS

(sin(oc+[5)—2tzos(xsin[3)_\/§

2sin osinP + cos(a+B)

ecau o — B = 150°.

Haiigure 3HaueHme BBIPaAKEeHUS

(cos(oc—[S)—2cosoccosB)'2\/§

2cososinPB+sin(a—p)
ecau o + B = 120°.
YipocTuTe BBIpasKeHUe

cos(T+ 200) + sin(r + 2c) tg(g+ oc).
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B25. YupocruTe BbIpaskeHUe

B26.

B27.

B28.

B29.

B30.

B31.

B32.

B33.

B34.

B35.

B36.

sin* o.—cos* o
2

2 2
—— —tg"octg” o
COS™ OL—s1n o

sin® o —cos® a

Viopocrure BhIpaXkeHne ——————+COSO —sinol.

1+sinocosao

Vupocture Boipaskenue 19 + sin‘o — cos*o + cos2a.

Vopocture Buipaskenme 4sinZ20 + 16sino. — 16sin2a.
iy p

prOCTI/ITe BbIPDaKEeHUe

Brruuciaure:

T 3r
—<B<—.
2 B 4

Brruuciaure:

3r
—<B<m.
1 B

Brruuciure:

Brruuciure:

Brruuciaure:

Brruuciaure:

Brruuciaure:

1-2sin®o
2tg(45°— o) cos®(45°— )

sinB+cosp

(sinp —cosB) ™’ ecin sin2B = -0,6;
cosf—sinf .
(sinB+cosB)™’ ecan sin2Bp = —0,8;

16ctg110°sin105°tg70°cos105°.
12¢tg140°sin75°tg40°cos75’.

1-2sin?43°
sin176°+sin4°®’

2c0s?48°—1
sin186°—sin6°"

g(cos4 75°—cos* 150).
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B37.

Hatigure sHaueHre BbIpaKEHUS
8cos2P, ecom 2cos2Bf + 9sinf — 4 = 0.

B38. Haiigure 3HaueHre BbIpAKEHUS

cos2f, eciu 3cos2B + 1l1sinf — 7 = 0.

Yactb I

UHcTpykumna gna yvawmxca. 3anuiunte peLlueHue C Mnos-
HbIM ero 060CHOBaHUEM.

C39.

C40.

C41.

C42.

C43.

C44.

C45.

C46.

Brruucaure:
cos20° + cos40” + ... + cos160° + cos180°.

Beruucaure: 16co0s20°cos40°cos80°.
Breruucaure: sinb4°sinl8’.

Haiigure 3mauenme BuIpaskeHus 27sinocoso, ecau

. 1
s1noc—cos0c:§.

HaliguTe sHauenme BeIpaskeHus 81(sin®o. + cosdw),

. 1
ecau sino+coso = 3

2sin 20— 3cos 20

Brruucaure: - , ecan tga =3.
4sin20+5cos2a
7cosa+4sino

Breruucaure: - , €CJIU
4sino+3cosa

4sin20. = 15sin20 + 1.

Vmpocrure: 3(sin4 o +cos* oc) -2 (sin6 0.+ cos® oc).
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1.2. TpuroHomeTpunyeckne cyHKLUN

Comep:kanue, mpoBepsaemoe samganuamMu KMM: 3smaue-
Hus QYHKIUU, 00JacTh onpeAeaeHUsaA PYHKIIUYN, IepUOSUU-
HOCTh, MHOJKECTBO 3HaueHUH (PYHKIMH, YETHOCThb, HeUerT-
HOCTh, BO3pacTaHMUe U yObIBaHME, OrPaHNUYEHHOCTHL, COXpa-
HeHMe 3HaKa (PyHKIIUH.

Yactb |

UHcTpykuma pna ydawmxca. [ainte kpatkuii oTBeT. [nd
KaXa0ro n3 3afaHunii OTBETOM MOXET ABNATLCSH LENI0e 4YMUCIOo
WX 4YMCNo, 3anncaHHoe B BUAE OECATUYHOM Opobu.

Bl. Borunciure: tg390°-/3.

B2. Brruuciure: sin(—gn) /3.

11
B3. Brruuciure: cos?nw/g.

B4. Beruuciaure: ctg(—300°)-2+/3.

B5. Kaxoe uwucio m3 mpome:xkyTka (2; 3) He BXOAUT B 00-
JIacTh oIpeneneHusa QyHRIUHU y = tg(mx)?

B6. FKaxoe umcio u3 npome:xytxa (1,4; 2,7) He BXOAUT B
obnacts ompenenenua pyxnum y = ctg(mx)?

B7. Haiigure Haubosblliee 3HaueHUEe (QYHKIUU I = COSX

Ha IIPDOMEXYTKeEe |:Tc' TC:|
v 3’ 2]

B8. Haiigure mauMeHbIllee 3HaUueHUE (QYHKIUU Y = COSX

s
Ha IIPOMEKYTKEe [—n; Zjl

10
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B9.

B10.

B11.

B12.

B13.

B14.

B15.

B16.

B17.

B18.

Haiigure HaumboJsblliee 3HaUeHHe (QMYHKIUU Y = Sinx

Ha orpeske | O0; 5l

Haiinure mammenbiiee 3HaueHne (GyHKOIUU Yy = Sinx

Ha OTpPE3Ke E; T |.

Hatigure mambosbiliee 3HaueHMe (QYHKOUU Y = Sinx

T
Ha OTpe3Ke [E’ 2n].

Haiinure HamMeHbliiee 3HaueHue (PpyHKIIUUN
. (T
Yy =sin E—x —cos(m+ x).

Haiigure nanbosibiliee 3HaUYeHNe (PYHKIIUU

. (T
Yy =sin (E—x)+ cos(m+ x).

CKOJIBKO IIEJIBIX YKCEJI BXOAUT B MHOKECTBO 3HAUe-
HU GyHKIun y=sinlb’cosx+coslb’sinx?

CKOJIbKO HATYPaAJbHBIX UYHCEJ BXOAUT B MHOKECTBO
3HAYeHUH (PYHKIIUU

T . T,
y=cos—cosx—sin—sinx?
8 8
Haiinure mamMmeHnbIiee 3HaueHue (PpyHKIIUN
y = 5 — cosx.

Hatigure Hambosbiliee 3HaUYeHME (OYHKIIUU
y = 7 — sin2x.

Haiigure HaumeHbIllee 3HaUYeHUe (GYHKIIUU
y =1 + 2cos3x.

11
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B19.

B20.

B21.

B22.

B23.

B24.

B25.

B26.

B27.

B28.

B29.

B30.

12

Haiinure Hambosbiliee 3HaUeHVE (DYHKIUU
y = 3 — 4sinbx.

YEKaxnuTe HamboJIbIIEe I[eJI0€ YMCJIO, He IPEBOCXOII-
mee sinll’.

YEaxunuTe HamboJIbIllee I[eJI0€ UUCJIO, He IPEeBOCXOI-
mee cos97’.

YEKaxunuTe HamboJIbIIEe I[€JI0€ YMCJIO, He IPEeBOCXOIsI-
mee 2sin31°.

VYraskuTe HaubOOJbINEE II€JI0e YUCJIO, He IIPEBOCXOMId-
mee 2tg46°.

Hatigure HamboJibIllee 3HAUEHUWE (PYHKIIUU
y = 3sin2x + 4.

Hatigure HambosbIllee Iiejioe 3HAUYEHUEe (PYHKITUN
y = 6cosxtgx.

Haiinure HamMeHbIllee 3HaUeHNEe (PYyHKIIUN
y = bsindx — 12.

Haiinure HauMmeHbIlIee 1ej10e 3HaUeHUE (QDYHKIINU
y = l4sinxctgx.

Haiinure maubosblliee 3HaUeHMe (PYHKIUM Y = Sinxcosx.
Haiinure HanMeHbIllee 3HaUeHUe (QYHKIIUN

y= 2(0032 s —sin? f).
2 2

Haiinure HamMeHblllee meJsioe 3HaueHue (PyHKIIUUN
_ sin2x
sinx
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B31.

B32.

B33.

B34.

B35.

B36.

B37.

B38.

B39.

B40.

B41.

B42.

Haiinure Hambosbiliee 3HaAUeHVE (DYHKIIUU

B 9
Y 2cosx+5

Haiinure HamMeHbIIlee 3HaUeHNEe (PYyHKIIUU

B 8
d 3sinx -7

CKOJIBKO IeJBIX 4YHCeJ COAEPKUTCA BO MHOMKECTBe
3HAUeHN QYHKIUU y = sinx?

CKOJIBKO IeJBIX 4YHCeJ COAEPKUTCA BO MHOMECTBe
3HaueHnil QyHKIMu y = 2sin®x + sinx + 1?

CKOJIbKO IIeJIBIX YMCeJ COJAEePIKUTCS BO MHOIKECTBE
3HaUeHUH (QPyHKIUM y = cos2x + cosx — 1?

Haiimure MHOMKeCcTBO 3HaueHMHA QyHKIMU y = tgxctgx.

B kakoii ueTBepTU HAXOAUTCSA UUCIO X, €CJU
sinx + + cosx = 1,017

B kakoii ueTBepTU HAXOAUTCA UUCIO X, €CJU
sinx + + cosx = —1,02?

) T
Briuucaure: Harcsin COSE .
1
Bruiuucaure: 3 cos arcsmE .
. 2
Beruucsure: /2sin| arccos —7

8
Beruucaute: —arcctg(cosm).
T

13
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Yactb I

MUHCTpyKuMa png ydawmxcd. 3anuiinte pelleHune ¢ nos-
HbIM ero oO0CHOBaHUEM.

C43.

C44.

C45.

C46.

C47.

C48.

C49.

C50.

C51.

C52.

C53.

14

IIpu xkaxkux 3HaUeHUAX a QPYHKIUA Yy = acosx + sinx —
— asinx Oyzmer 4YeTHOM?

IIpu xkaxkux 3HaAUEeHUAX a QPYHKIUA Yy = acosx + sinx —
— asinx Oyzmer HeueTHOI?

IIycts f(x) = cosx, g(x) = sinx. Cpasuuts f(f(0)) u
8(g(0)).

IIyers f(x) = cosx, g(x) = 2x. Haiimure f(g(0)).
IIyers f(x) = sinx. Hasimure f(f(f(0))).

IIycrs f(x) = cosx. Haifimure cymMmMy KOpHeil ypaBHe-
uua f(x) = 0, ecm x €[—200; 200].

IIycts f(x) = 16cos*x — 4cosx + 1. Haiigure cymmy
HanbOJIbIIEr0o ¥ HauMMEHBIIero KOpPHell ypaBHeHUA

f(x) = 0, eciun x€[-200m; 2007].

Pacmosno:KkuTh B MOPsSiAKe BO3PACTAHUS:
sin2000°, cos2000°, tg2000°, ctg2000°.

Pacmoso:xkuth B mopsaake yOLIBaHUA:
sinl, cos2, ctg3, tg4.

Haiigure MHOMKecTBO 3HaueHUU (QYHKIUU

Y =/2(cos200x +sin 200x).

Haiigure MHOMecTBO 3HaueHUU (QYHKIUU

y- J2v2(c0s200x —sin 200x)
- . ,
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1.3. TpuroHomeTpuyeckme ypaBHeHUS

Copmepsxkanue, mpoBepseMoe szamanumamu KHWM: o6miasa
dopmysa penreHusa ypaBHeHU# sinx = a, cosx = a, tgx = a,
ctgx = a, IpueMbl pelIeHns TPUTOHOMETPUUYECKUX ypPaBHe-
HUIi: pasjioKeHNre Ha MHOMKHTEJIM, 3aMeHa IepeMeHHOI,
HCIIOJIb30BAHNEe CBOUCTB (DYHKI[UI, MCIIOJb30BaHUE I'padu-
KOB, NCIIOJIb30BaHNE HECKOJBbKHX IIPHEMOB IIPKU PeIleHUN
TPUTOHOMETPUUYECKNX YPaBHEHUII, CHCTEMBI, COJepIKallire
ONHO WJIHN OBA TPUTOHOMETPHUUYECKUX YPaBHEHHUS, ypaBHe-
HUS C IapaMeTpoOM, YPaBHEHHUS, COAepsKallie IIepeMeHHYIO
IMOJ 3HAKOM MOMYJISA.

Yactb |

UHcTpykuma pna y4dawmxcs. [ante kpatkmin otBeT. [ns
KaXaoro m3 3agaHuini OTBETOM MOXET ABNATbCS LEeNoe 4Ucno
WM 4ncno, 3annucaHHoe B BUAOE AECATUYHON Opodu.

Bl. Vxkakure HauOOJBIIUI OTPUIIATEIbHBIN KOPEeHb ypaB-
Henusa 2sinx + 1 =0. OrBeT 3amumiuTe B rpagycax.

B2. VrkaKuTe HAUMEHBIITHH ITOJOKUTEIbLHBIN KOPEeHb ypaB-
HeHUS +3ctgx+3=0. OrBer 3anuinuTe B rpagycax.

B3. Haiigure HaubOJbININI OTPUIIATEILHBIN KOPEHb ypaB-
HeHus 2+/3tgx—6=0. OrBer samuimmnTe B rpagycax.

B4. HaiiguTe HanMeHbBIIINHA IOJOMKUTEILHBIA KOPEeHb ypaB-
HeHUs cos(2x) = 0,5. OTBer 3amuIuTe B rpamycax.

B5. VYrkaKuTe HAMMEHBIITHH ITOJOKUTENbLHBIN KOPEeHb ypaB-

. V3
HeHUA s1n(4x):?. OTrBeT 3amuIINTE B Tpagycax.

B6. Haiigure HauOOJbININiT OTPUIIATELHBIN KOPEHb ypaB-
HeHUs cos(2x)cosx — sin(2x)sinx = 1. OTBeT 3amuIINn-
Te B rpaaycax.

B7. VYrakute umciio KOpHEH ypaBHEHUS
sin200xc0s199x — c0s200xsin199x = 0, npuHagIeKa-
mux npomMeskyTky [0; 4m].

15
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BS.

B9.

B10.

B11.

B12.

B13.

B14.

B15.

B16.

B17.

16

Vrkamure uncao KOopHell ypaBHEHUS
tgxctgx + cosx = 0, mpuHALIEKAIIUX ITPOMEKYTKY
[0; 2x].

VYraxxure ommkaiimmit K 0 KopeHb ypaBHEHUS
2sinx + 1 = 0. OTBeT 3amuInnuTe B rpagycax.

G i
Vramure OamKalimuii K — KOpPeHb ypPaBHEHUS
2
2cosx++/3=0. OTBer sammuINTE B Ipagycax.
VYramure OamKaiimuii K N KOpPeHb YpaBHEHUS

) 3
smx:?. OTBeT 3amUIINTEe B rpagycax.

VraKuTe OMmKalmmii K 7N KOPeHb ypaBHEHUSA

sinx =——. OrBer 3anmuinuTe B rpagycax.

243

. 3
VraKuTe 4nCJI0 KOPHEH YPaBHEHUS COSX = 5 KO-

TOphBIe Je:xkaT B mpomerkyrtke [0; 3m].

VYrKamKuTe KOJIMYECTBO KOPHEH ypaBHEHUS tgx=—\/§,
KOTOpHIE JieKaT B IMpoMexkyTke [-m; 2m].

. . 1
VraKuTe 41CJI0 KOPHEH ypaBHEHUA sinx = 3 Ha IIpo-

me:xkyTKe [0; 7).
. . 1
YKa)KuTe 4MCI0 KOPHEH ypaBHEHUs Sinx = 3 Ha IIPO-

MeXKyTKe [m; 27].

VKaxkuTe umciao KOpHell ypaBHeHHUs tgx = 2 Ha mpo-

MEXKYTKe [0; g}
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B18.

B19.

B20.

B21.

B22.

B23.

B24.

B25.

B26.

. i
YrakuTe Oamkaiimuit K r KOPeHb ypaBHEHUS

cos(4x) = 1. OTBeT samuIiuTe B rpagycax.

Haiinure cymmy KopHeH ypaBHEHUSA
cos(x + 2000m) = 0, mpuHAAJEKAIIUX IIPOMEKYTKY
[0; 2w]. OTBer 3amuinuTe B Ipagycax.

YrRaknTe HAUMEHBIITUH IIOJOXKUTEJIbHBIN KOPEHb ypaB-

1
HEHUs tg(2x—10°)=ﬁ. OTBeT 3amuIlnTe B I'pagycax.

Pemure ypaBuenue cos(nx) = 1. B oTBere yKa)kuTe
mpous3BeJeHe KOpPHelH ypaBHEHUs, IIPUHAIIEKAIINX
npomexxyTry (1; 6).

Pemure ypaBHenwme sin(mx) = 1. B oTBeTe yKaKuTe
CYMMYy KOpPHell ypaBHEHU:, MPUHAJIEIKAIUX ITPOME-
KYTKY (1; 6).

YraKnTe HaUMEHbBIIINN OJOXKUTEILHBIN KOPeHb ypaB-
HEHUA sin(n—x)—cos(g+x)=—1. OTBeT 3amuUINIUTE B

rpamycax.

YKaKnuTe HAUMEHBIIINN TOJOXKUTEILHBIN KOPEeHb ypaB-

1
cosx ——
Heuua ——===0. OrBeT 3amuInuTe B I'paaycax.

sinx———
2

Ompenennre YMCIO KopHeil ypaBHemmss — == =0

u3 mpome:kytra [0; 2m].

. S
Omnpenenure UYMCJIO KOPHEH ypaBHEHUS =0 wus

npomexxyTtka [0; 2m].
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B27.

B28.

B29.

B30.

B31.

B32.

B33.

B34.

B35.

18

CkoJIbKO KOpHell umMmeeT ypaBHeHuHe tgx=

I&‘H

s
Ha IIPOMEKYTKe I:—TC; Ejl?

CKOJIBKO KOpHENl MMeeT ypaBHEHUe

cos(g—x)—3cos2x=2 Ha OTpesKe [—ﬂ:; g]‘?

VErauTe HaMMEHBIITUN TOJOKUTEILHBIN KOPEeHb ypaB-
HeHUa sin(mx)(cosx — 2) = 0.

VYraKuTe KOpeHb ypaBHEHUA cos(nx)(sin(Zx)+\/§ ) =0,
IpuHALIeKAIIUN TPOoMeRKyTKY [2; 3].
x_ 2

. X
Yrkaxure KOpPeHb YPaBHEHUdA s1n2 E - COS2 E = 5 ,

npuHagaexkamuii mpomekyTry (0; ). OTBer samuIm-
Te B rpajycax.

Haiigure HanbOOMBIINET OTPUIIATEIbHEIN KOPEHb YpaBHe-
HuA cosx + cos(2x) = 2. OTBeT 3amuIInTe B I'pamycax.

Vrkaxkutre HaUMEHBIIIUUA MOJOMXKUTEIbHBIN KOpPEHb
ypaBHeHHsa 2cos?(m — x) + 5sinx — 4 = 0. Orser 3a-
MUIINUTE B I'pagycax.

Hatigure HanboJbIINI OTPUIATEIbHBINT KOPEHL ypaB-
Heuus cos(2x) + bcos(—x) + 3 = 0. OrBeT 3amuIINTe
B r'pagycax.

Hatigute cymMMy KOpHEW ypaBHEHUS
sinx—~/3cosx =0,

IpUHALIEKAIIMUX IIPOMeRYTKY [—m; m]. OrBer 3amu-
HInuTe B rpagycax.
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B36.

B37.

B38.

B39.

B40.

B41.

B42.

B43.

B44.

B45.

VYKakuTe 4ucjI0 KOpHell ypaBHEHUSA
. s
sin(m—x) —cos(5+ x) =3,
OPUHALJIEKAITUX TPOMEKYTKY [—T; 27].

VKaKuTe HAUMEHBIINUN IIOJOMKUTENbHBIA KOPEHb
ypaBHeHUs 3cosx + sin(—2x) = 0. OTBeT 3anuInuTe B
rpagycax.

C momomibio rpaUKOB YKAKUTE YNCJIO KOPHEH ypaB-
HeHUA sin(2x) = x.

C moMoInbo rpa@rKoB YKAMKUTE YMCIO KOPHEH ypas-
HeHusa cosx = 10x.

. 1
sinx——
VYrKaKuTe 4YUCJIO KOPHeU ypaBHeHUS —23 =0,
cosx———
2

OpuHaLIeKaIux npomexxytry [—2m; 0].

VYKakuTe 4ucJI0 KOpHell ypaBHEHUA
6sin?x + bHsinxcosx + 3cos?x = 2, mpUHAMIEKAITHX
npomexxyTry [-m; O].

YKakuTe umcio KOpHel ypaBHeHus tg3x = tgx us

o3
npome:xkyTra | 0; < |

Pemmre ypaBHeHmMe 4cosx = x2 + 4.

37
Pemure ypaBuenume sin(Tn+ x) =3x% +1.

HaiitTu HanboIbITil OTPUIATEILHEIN KOPeHb YPABHEHUS:

(2cosx—1)-+/sinx =0. OrBer 3amuIliuTe B rpagycax.

19
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B46.

B47.

B48.

B49.

B50.

Haiinure cymMMy pasiauuHBIX KOpHEN ypaBHEHUA
cosxcos(b5x) = cos(6x), mpuHAIIEKAIITUX TPOMEKYT-
Ky [0; w]. OrBer 3amuinuTe B rpajaycax.

x—-y=—,
Pemure cucremy ypaBHEHUH 2
COSX—COSYy = 2.

B orBere Banumure 3HaueHWe Yy B TIpagycax
y €[0; 360°].

L4
x+y=—,
Pemure cucremy ypaBHeHUH 2
sinx+siny = —/2.

B orsere sanummute 3Hauenue x €[0; 360°] B rpagycax.

. |sinxcosy=-0,5,
Pemure cucremy ypaBHeHUM . B or-
cosxsiny =-0,5.

BeTe samuinure 3HaueHwe x €[—-45% 0°] B rpamycax.

3
CoOsxcCcosy = —T,
Pemure cucremy ypaBHeHHK
. . V3
sinxsiny = —T.

B orBere samummwnre 3Hauenue y € [—60°% 0°] B rpagycax.

B51. Vkakure HauMeHbIIee Ilejioe 3HAUEHHIe d, IIPU KOTO-

B52.

20

2
. a
poM ypaBHeHUe s1nx:?—4 uMeeT XOTsA OBl OJHO

pelmeHue.

Vrammure HauMeHbIIlee HATYPAJIbHOE 3HAUEHUE A, TIPU
a2

KOTOPOM ypaBHEHUEe cost? He WMeeT peIlleHu.



I. TPEHMPOBOYHbIE 3AOAHWA MO KYPCY MATEMATUKW (10—11-e KJTACChI)

Yactb I

MUHcTpyKumna pgna yvawmxca. 3anuiunte peLlueHue C nos-
HbIM ero 060CHOBaHUEM.

C53.

C54.

C55.

C56.

C57.
C58.

C59.

C60.
Cé1.

ce62.

C63.

YKakuTe umciio KOpHEW ypaBHEHUA

(cosx+§)(tg(ac—g)—1):0,

npuHaIeKammux mpomexkyTry [0; 2w].

Hatigure cymmy KopHelir ypaBuHeHus sin(2x)(tgx — 1) = 0,
npuHagIexKammux mpome:xkyTry [0; 2r]. OrBer 3amu-
IIUTe B rpagycax.

Haiinure cymmy KopHell ypaBHeHUSA
sin(2nx) + 6cos(nx) = 3 + sin(nx), mpuHAIIEKAIIIAX
npome:xkyTKy [—20; 20].

Hatimure cymmy KopHeil ypaBHEHUs
cos(2mx) — 3sin(mx) + 1 = 0, mpuHAIEKAIIUX IIPO-
me:xkyTRy [0; 20].

Pemnure ypasHenue cos?x + 0,5|cosx|sinx = 0.
Pemure ypasHenue cos?x — 0,5|cosx|'sinx = 0.

Pemure ypaBHenme cos(x + %) +sin(2x)=-2.

Pemure ypasHenue 2cos?(2x) — sin(3x) = 3.

Perriure ypaBHeHme
sin?x + 0,25sin?(2x) — sinx-sin?(2x) = 0.

y—2sinx =0,
Pemure cucrem aBHEHUMN
yyp (4\/sinx—1)(3y+7)=0.

y+cosx=0,
b .
eIINTe CUCTEMY YpPaBHEHUM (4«/@—1)(2y—1) —0.

21
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C64.

C65.

C66.

Ce7.

Ce68.

C69.

C70.

C71.

C72.

C73.

C74.

C75.

C76.

22

y+tgx=0,

Pemure cucremy ypaBHeHUI {(3 tgx—1) (2\/5 _1) -0.

VKauTe HauMeHblllee 3HauYeHue b, IpPU KOTOPOM
ypaBHeHHe cos’x — (8 + 2b)cosx + 6b = 0 umeer xoTs
OBl OUH KOPEHb.

VKakuTe HauMeHbIllee 3HAUeHHe b, IpPU KOTOPOM
ypaBHeHne cosx — (83 + 2b)cos’x + 6b = 0 umeer
XOTsI ObI OMUH KOPEHb.

IIpu Kaxkux 3HAUEHUAX IIapaMeTpa ypaBHEHUE
cos?x — cosx + a = 0 mmeeT XOTA OBI OJHO PeIlCHHUE.

Halinure HamMeHbIIIee HATypaJbHOE 3HAUEHWE @, IIPU
KOTOpOM ypaBHeHHe sin‘x — 6sin?x + a = 0 He ume-
€T peIleHuH.

Pemure ypasuenue x2 + y2 + cos?x = 2xy.
42x%+nx—m?

Pemure ypaBHeHUTe \/— =0
sinx +1

p Vsinx -1 0
elInuTe ypaBHEHUEe a1

Pemute ypaBHeHUE w:o .
4x -1

3cosx+cos2x—1 _
tgx—x/§

tgx—x/§ _
3cosx+cos2x—1

0.

Pemnure ypaBHeHHE

Pemure ypaBHeHTE

0.

12ctgx—-5 _
13sinx—-12

13sinx—12
Pemure ypaBuenue 12ctgx—5 =

0.

Pemure ypaBHeHume



I. TPEHMPOBOYHbIE 3AOAHNA MO KYPCY MATEMATUKW (10—11-e KJTACChI)

KOHTPOJIbHAAl PABOTA Ne 1

BapuaHT 1

Yactb |

UHctpykuua ana y4yawmxcda. OTBETOM B 3a4aHUsX 3TOW
rpynnbl MOXeT ObITb LLESIOE YMCNIO UIN YUCIIO, 3annCaHHoe B
BMOE OECATMYHON Apobu.

s . .
B1. Hano: coso = —0,8 u §<0c<11:. Hatigure: sino.

B2. Kaxoe umciao us mpome:kytka (0; 1,4) He BXOAUT B
obnacts oupeneseHua pysRnUM y = tg(mx)?

B3. Haiigure HamMmeHbIllee 3HaUYeHWE (QYHKIMHU Yy = Sinx

Ha IIPOMEXXYTKeEe [E' 5_71::|
2”6 |

B4. VYxaxxuTe HamboOJIbIllee IlejJ0€ UMCJIO0, He IPEeBOCXOL-
mee cos 61°.

B5. Vxkakure HauOOJBIINI OTPUITATEIbHBIN KOPEHb ypaB-

HeHua 2cos(n—x)—+/3=0. OTBeT 3amuIuTe B Ipa-
nycax.

B6. Haiiqure B3HaueHWe BBIPAMKEHUA w, ecin
sinxsiny
ctgx = 15, ctgy = -138.

. 15
B7. Haiigure HauMeHbIllee 3HAUYEHNE PYHKINU Y = ———.
sinx—4
. sinx
B8. VYxkaskure uuciio KOopHeil ypaBHeHHUA —————— =0.

Jan? — x?

23
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B9. Vxkakure mauboJiblliee Iejioe 3HAUEHUE 4, IPU KOTO-
pom ypasHeHue (a — 2) sinx = a? — 4 umeer X0TA OBI
OIHO pellleHue.

Yactb I

UHcTpyKuma png y4dawmxca. 3anuiumte peLlueHne ¢ nos-
HbiIM €ro 0O0CHOBaHMEM.

C10. Yrakure Kopuu ypasHenus 0,5sin2xctgx — cosx =
= sin?x, npuHamIexKamue TpomMexyTry [0; 7).

BapunaHT 2

Yactb |

UHcTpykuua pana y4dawmxca. OTBETOM B 3a[aHUAX ITOW
rpynnbl MOXeT OblTb LENI0e YUCIO WKW YUCHO, 3anncaHHoe B
BMUOE OECATUYHON Apodwu.

B1. [amo: sin = 0,8 u g<B<n. Haiigure: cosp.

B2. Kaxoe uwncio us mpome:kyTtka (0,4; 1,8) He BxoauT B
obsacts ompenenenusa GyHxnuum y = ctg(mx)?

B3. Haiigure HauMeHbIllee 3HaUeHUE (PYHKIUU Y = COSX

b
Ha IIPOMEKYTKe [0; §:|

B4. VYrxkakure HauboOJbIIee I[eJI0€ UMCJIIO, He IPEBOCXOMIs-
mee sin(—4°).

B5. VYxkakuTe HaAWMEHBIIUNA MOJIOKUTEJIbHBIN KOpPEHb
ypaBHeHusa 2sin(m + x) — 1 = 0. OrBeT 3anmumiuTe B
rpagycax.

24
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B6.

B7.

BS8.

B9.

. sin(x —y)
Haifinure 3HaueHme BbIPAKEHUA ————>—, eCJIU
CcoS X COsy

tgx = 19, tgy = —-17.

. 15
Haiimure Hambosbliiee 3HAUeHNE QYHKIUUA § = ———.
sinx+4
. sinx
CKOJIBKO KOpHell mMmeeT ypaBHeHNEe ——=(07?

Jr? — x?

VrakuTe HauMeHbIIIee IleJioe 3HAUeHUe d, MPU KOTO-
pom ypasHeHue (a + 4)cosx = a? —16 mmeer x0Ts OBI
OJTHO peIlleHme.

Yactb I

MUHCTpYKUuMa ana ydawmxca. 3anuiinte pelleHume ¢ non-
HbIM €ro 0OOCHOBAHMEM.

C10. YraKkuTe 4YMCJIO KOpPHEH ypaBHEHUA

0,5sin(2x)tgx — sinx = cos’x, NPUHAMIEKAIINX IIPO-
MeXYTKY [—T; Tt].
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2. AJITEBPA

2.1. NMpeo6GpaszoBaHNA UPPALUOHANbBHDbIX
U CTeNeHHbIX BbIPa>XeHUWN

Copmepsxanue, mpoBepsemoe safnanuavu KMM: moHsTue
KOPHSI CTeleHW 7, CBOMCTBA KOPHS CTEIeHU N, ITOHATHE
CTeIleHU C PaIrMOHAJIbHBIM ITOKa3aTejeM, CBOCTBA CTEIeHU’
C palMOHAJBHBIM IMMOKAa3aTesieM.

Yactb |

UHcTpykuma pna ydawmxca. [ante kpatkuii oTBeT. s
KaXa0ro 13 3agaHuii OTBETOM MOXET ABNATLCS LLeNoe 4YUCNo
WM 4YUCNO, 3anucaHHOe B BUAE AeCATUYHOW Apobu.

B1. Brruucaure: #/81-0,0001.
B2. Beoruucaure: 3/0,9-3-0,03.

B3. Boruucaure: ¥54-%24.

B4. Bruruuciaure: 3- 3/ -4 E
27

B5. Broruucaure: (—6 17)6 .

5
B6. Brruumciure: (—3?/%) .

B7. Beoruuciaure: ¥Y81-96.

B8. Haiinure sHaueHume BhIpaskeHma: 5> '-5** mpnu
x = —0,5.

B9. Haiigure 3HaueHme BhIpasKeHma: 9—20-25-128.
26



|. TPEHUPOBOYHbIE 3ALAHNSA MO KYPCY MATEMATVIKM (10—11-e KJTACChbI)

B10.

B11.

B12.

B13.

B14.

B15.

B16.

B17.

B18.

B19.

B20.

Brruucanre: 31&
Haiinure 3HaueHMe BRIpaKeHmaA: ¥121-3-11.

HaiinuTre 3HaueHUe BBIpaskeHHA: 316 -916.

Beruncoure: 104 —2-/104 +2.

1 1
+ .
7—V39 T7++39

Haligure 3HaueHMe BBIPAKEHU:
1\2
Brruucaure: (Z) —473:475,

-2
Brruucaure: (%) +53:57,

Brruucianre: (1 4205 )2 —2b5,

272%.5*.107°
Beruncnure: ——5——.
27.5°:10
IIpexcraBbTe BhIpaskeHHe X-4x B Bume cremeHu ¢ pa-

IMUOHAJBLHBIM IIOKasaTeJeM. B oTBeTe yKasKuTe IMOKa-
3aTejib CTeIeHH.

IIpencraBrTe BBIpasKeHUTE B BHe CTEIEeHU C

x2
¥ x
paIMoHAJIbHBIM IIOKasaTeJeM. B oTBeTe yKasKuTe IIO-
Kas3aTesb CTEIeHMU.

27
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B21. Hpe;[c'raBLTe B BuUIE CTeIIeHN C palluOHaJbHBIM IIO-

N X
KasaTreJjeM R B orBere yKakuTe mnokasaTelIb
(10/—x)
CTeIleHU.

4
B22. Boruuciure: (7\/6\/5+\4/216)3 )

8

B23. Bhrumeure: (127\/2% +\4/2\/32)7-1024.

6-4/3
(43-27)

B24. YupocrtuTe BbIpaskeHUe

B25. YupocTure BhIpakeHUe

((%—%/5)2 +3).((<‘/§+‘\*/§)2 —3).

7V30
B26. B ! ——————=++/3++10.
BIYVICJIATE 3710 1073 V3 ++/

1
B27. Briuucaure: 64 2'(32) K -\/324.

1 _4
B28. Haiigure sHaueHue BhIpakeHusa 27-36 2 -(3—) 2.

Y256 -3/-27
e

B29. Brruuncaure:

43.3704
2
3(8-/63
B30. Brruuciure: u+\/@
38+/63

28
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B31

B32.

B33.

B34.

B35.

B36.

B37.

B38.

B39.

B40.

B41.

lo—s5)

7 135,
36+/35

Brruuciaure:

Brrumncanre: \/4 +243 - \/4 —-23.

YipocTuTe 10 IEJIOTO YHcJa BhIpaskeHu!e

J10-+/96 —/10+/96.

Bripaxxenue \/ 7T—24 - \/ 7++24 saBuseTcs IeJIbIM YIC-
goMm. Hatigure ero.

BripasxeHue +/3—+/8 —+/2 sABiseTCS LEIBIM UYHCIOM.
Haiigure ero.

1 1
Vimpocture Bhipaskenue 543 +484 —4/243 -3-3/2+4/3.

1 1
Vimpocrure Boipaskenume 403 +1624-3-42-2.3/5.

3/243-316
Neto VI

Brruucanre sHauenue BBIPDAKEHUA:

33.4706
8-27"
Ympocrure BhIpaskeHnme —————+3".
4+2-3"+9
8™ +27 m
YopocTuTe BBIpAKEHHE ———————
4™ -3-2"+9
1 1)
3_4 3 1
Haiigure sHaueHMne BhIpaAKeHUS T -1+2x 3
x3+1

opu x = 0,008.
29
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Ja -16b

B42. Yopocture BBIpaKeHHe : Tz : Tz
(a§ +2b§) +(a§ —2b5)

HaliguTe ero 3HaueHuwe mpu a=-—, b = 81.

16

1 4 1 4
B43. HaiinuTre 3HaueHUe BHIPAKEHUSA (a 5 —a5)(a5 -a 5)
npu a = 10.

9x -y .
05 05 U1 HainuTe ero

B44. YupoctuTe BBIPpAMKEHUE — o+ o0&
3x+x°y

sHauenue npu x = 100 u y = 576.

4x -
B45. Yupocture BbIpasKeHUe % u HaliiuTe ero
2x+x7°y>

3HaueHue npu x = 324 u y = 81.

Ja+5-4ab .
B46. YuopoctuTe BBIpasKeHUE ——————— U HaWOUTE €ro
Yab +5b
a 81
3HAUYeHWe Ipu —=——.
b 256

BA7 Y 3(\/5—3%) a 758
. YIpocTuTe BBIPAKEHUE Vot 378 eciu = B

—a% wu wmadinure

B48. Yupocture BbIpasKkeHUe

ero sHaueHue mpum a = 64.

30



I. TPEHMPOBOYHbIE 3AOAHWA MO KYPCY MATEMATUKW (10—11-e KJTACChI)

B49.

B50.

B51.

B52.

B53.

B54.

B55.

1 41

ad —asd 2
YipocTuTe BbIpaKeHUe 5 —a® u Haligure
-a
ero sHauenme npu a = 0,001.
11 1 1
. xtyt —xt—yt+1
Haiimure 3HaueHme BhIpaKeHU T
x4 -1
39 1
mpu y=39—.
16
y x+8y .
IPOCTUTE BBIPAYKEHUE — Yo 5 W Hau@gure

x3 —2x3y3 +4xy?

ero 3HauveHue npu x = 8, y = 27.

2 41 5
9xy3 +3x3y3 +x3 .
Yuopocrure BbIpaskeHHTe 27 W HaugurTe
y—-x

ero 3HaueHUWe mpu x = 8, y = 64.

4-Y9k — 29k

Vupocrture akeHme — " : 49p,
IPOCTUTE BBIPAKEHU o+ ok 4

.3 _9.6

9.-8/8m —-3-Y8m . §/8m
2-6-98m

nute ero 3Hauenme upu m = 2000.

u Han-

YipocTuTe BhIpasKeHUE

1

1

3 1
2 1
x
YiupocTtuTre BbIpaKeHUE +3 (9 —-6x2+ x} u
3—x2

Ha#guTe ero 3HaueHue mpu x = 169.
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a-16b  aa-64b\b
Ja-4b  a-16b

U HaiguTe ero 3HaueHnue mpu a = 4 u b = 0,04.

B56. YopoctuTe BBIpaskeHUe 7-(

B57. Hailinure 3HaueHme BBIPAKEHUA
2
((x°’5 +2) —4(x" +2)+ 4)

mpu x =+/2000.

B58. Haiigure 3HaueHure BbIPAYKEHUSA

(ol oo

opu x = 200.

B59. Haiigure 3HaueHre BBIPAYKEHUSA

4(8x-12)* —¢(3x +12)*

mpu x < —200.

B60. Haiigure 3sHaueHme BBLIPAKEHUSA ‘\‘/(Zx—l)4 —‘\1/(2x+1)4
mpu x > 200.

Yactb I

UHcTpyKuua ang y4dawmxcsa. 3anuiumite pelleHue ¢ nos-
HbIM ero o60CHOBaHNEM.

C61. Haiigure 3HaueHme BbIpakeHus +19-a++10-a,
ecaiz 19-a-+10-a =1.

C62. HailinguTe 3HaAUeHME BBIPAMKEHUS \/74 —a* - \/10 —a*,
ecan \/74—a4 +\/10—a4 =4,
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I. TPEHMPOBOYHbIE 3AOAHWA MO KYPCY MATEMATUKW (10—11-e KJTACChI)

C63.

Co4.

C65.

C66.

Ce7.

Cé68.

C69.

C70.

Haiigure sHauenme BbIpaskeHuA +60—a?+4a%, ecian
J6+a? +10-a” =6.

YipoctuTre 10 IeJIOT0 UYHCIa BhIpAXKeHUe

(246 -5)" ~101/49-2076.

prOCTI/ITe A0 IIeJIOI'0 4YHMcCJjia BBIpAMKEeHUue

(4-3v2) +8V34-24.2.

prOCTI/ITe A0 IIeJIOI'0 4YHMcCJjia BBIDAMKEeHUue

310+6+/3 —+/3.

prOCTI/ITe A0 IIeJIOT'0 4YHMcCJjia BBIpAMKEeHUue

J45-2942 +/2.

3HaueHUne BBEIDaXeHUA

50-(\/x—6\/m—\/x+6\/E)

opu x = 9,0169 aBiaserca menabIM umcaoMm. Hatigu-
Te ero.

Haiinure 3HavenHme BbIpasKeHUS

\/x—4\/x—4—\/x+4\/x—4
opu x = 2000.

yHDOCTI/ITe BBEIDaKeHue

Yx+1

‘{/(1—2x+x2)(x2 —1)(x—1)-m

npu xe[-1; 0].
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C71. CpasruTe /2004 ++/2007 u /2005 +/2006.

ﬂ8J§—14y-J14+8J§

C72. BepHO Ji1, UTO YUCIIO ABJIAET-
P /6

Cd IeJIBIM UYUCJIOM?

C73. Haiinure 3HaueHre BBIPAYKEHUSA
2 1 1
a3 +4a"° +6a3 +4ab +1

mpu a = 729.

2.2. NppaumnoHanbHble ypaBHeHUs

Copep:xkanue, mpoBepsaemoe sagaHuamMu KWM: mpuembl
pellleHnA UPPAIMOHATBHBIX YPAaBHEHUU — pPAalJIOKeHUe Ha
MHOKUTEJIN, 3aMeHa IIepeMeHHOM, MCIIOJIb30BaHUE CBOCTB
(GYHKIUI, MCHOJb30BaHNe rpa)MKOB; MCIOJb30BAHUE HE-
CKOJIbKUX IIPUEMOB NPHW PEIIeHNU UPPAIMOHAJIbHBIX ypaB-
HEeHUH; CHUCTEeMbI, COIepsKalllie OJHO WJU [IBa UPPAIHO-
HaJbHBIX YpPaBHEHWUSA; YpPaBHEHUA C IIapaMeTpoOM, ypaBHe-
HUS, COIepsKalllie IepeMeHHYIO IO0J 3HAKOM MOXIYJIA.

Yactb |

UHcTpykuna pna ydawmxca. [ante kpatkuii oTBeT. [nd
KaXa0ro n3 3agaHnii OTBETOM MOXET ABNATLCH LESI0E YMUCIO0
WX 4nUCNo, 3anncaHHoe B BUAE OECATUYHOM Opobu.

Bl. Pemwure ypaBHeHNE /8—% =6.

B2. BolunciauTe cyMMy KOpDHeHl ypaBHeHHs x> —2x =2.

B3. Haiigure mpousBeneHre KOPHEH ypaBHEHUS

35— x% =2.

34



I. TPEHMPOBOYHbIE 3AOAHNA MO KYPCY MATEMATUKW (10—11-e KJTACChI)

B4.

B5.

B6.

B7.

BS8.

B9.

B10.

B11.

B12.

B13.

B14.

B15.

Pemnre ypaBuenue ¥x2-5=%4x.

Haiigure cpemmee apudMeTnuecKoe KOPHeH ypaBHe-

aus Yx2-5=3%4x.

Haiigure cpenmmee apudMeTnmuecKoe KOPHEeH ypaBHe-

aua Yx?+4x+6=3.

Pemnre ypaBHeHue x°—6x+~x—4=Jx—4-5.

YKaKuTe Iejioe UYMCIO, OJMKANIIee K KOPHIO ypaB-
HeHuA x° —Bx++2—-x=6+/2—x.

VYraure Iejoe UYUCJIO0, OJuMsKaiiliiee K KOPHIO ypaB-
menus 12x% -5x-2=0-./0,2—x.

Pemure ypaBHenme x+16—-x+4=0.
Pemure ypaBHenue /3—-2x =6+ x.

YKaKuTe Imesioe 4YuUCI0, OJMKANIIee K KOPHIO ypaB-

HeHua (x-7,1)/x-19,6 =0.

YKaKuTe Iiesioe YUCJIO0, OJusKaiilliee K KOPHIO ypaB-

Henusa J17,2—-x=x-17,2.

VYKaKkuTe umciio KOpHEW ypaBHEHUS

Jx -Jx—6-Jx2-25=0.

YKaKuTe Iejioe 4MCI0, OJMMKalIllee K KOPHIO ypas-
HeHUa V4x+2-x=0.
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B16.

B17.

B18.

B19.

B20.

B21.

B22.

B23.

B24.

B25.

B26.

36

VYKayKkuTe Iiejoe 4YUCIO0, OJmsKaiilliee K KODPHIO ypaB-

Heuus 1-2x+x=0.
Pemure ypaBueHme x°—6=+/—bx.

YKamuTe UMCJI0 KOpPHEH ypaBHEHUS X -Vx—6=4.

Pemure YpaBHEeHUE

Jxt43x—4+Jx® +12x2 —11x-2 =0.

Haiigute mpousBeneHre KOPHEN ypaBHEHUS

3 (x2 + 2)3 =3x.

Haiinure nmpomsBeneHMre KOPHEH ypaBHEHUS

(2x-3)-Y2x% —5x+2=0.

Hatigure cymMMy KOpHER ypaBHEeHUA

(x+1)-vV2x2 +5x+2 =0.

Pemnture ypaBHeHUE Va? —Tx+4 =x-2. B orBere yKa-
JKUTEe I1ejioe YUCJIO, OJimKaiilee K KOPHIO ypaB-
HeHusd.

Pemute ypaBHeHue +4x+2-x=0. B oTBeTe yKayKu-
Te IIeJioe YMCJO, OauiKaiiliiee K KOPHIO YpaBHEHUA.

Hatinute mpousBeneHre KOPHEN ypaBHEHUS

V2x% -2 =5-x2.

HaiimuTe pasHOCTh MeXKIY HAWOOJBININM W HAWMEHb-

UM KOPHAMHU ypaBHeHums 13—x% =7-x2.



I. TPEHMPOBOYHbIE 3AOAHWA MO KYPCY MATEMATUKW (10—11-e KJTACChI)

B27.

B28.

B29.

B30.

B31.

B32.

B33.

B34.

B35.

Haiigure mpousBeneHre KOpHEH ypaBHEHUS

10-Yx-3-3/x-3=0.

Haiigure mpousBeneHre KOpHEH ypaBHEHUS

4-9-Yx+2-Jx=0.

Pemure ypaBuerme vx2—3x+11-5=x?—-3x. B orse-
Te YKAKUTE CpeJHee aph(pPMeTHUYecKoe ero KOPHEeH.

Haiigure HauMeHbINIWIT KOPeHb YpPaBHEHUA

x?+3=1,5(x+4)+v2x? —3x+2.

/ [x—1
Pemure ypaBHeHUE * -1=2 x—. B otBere
x—1 X

YKayKUTe YMCJIO KOpHE.

Haiinure cpemmee apupmermueckoe KOpPHeH ypaBHe-

2_
HUA ad 1— 2x =1,5.
x x“ -1

Pemmure ypaBreHne Yx+2-2x2 —x=0. B orBere yka-
JKUTEe PasHOCTh MEKAY HAWOOJBINUM U HaWMEHBIITUM
KOPHEM.

Haiinure nmpomsBemeHne KopHell ypaBHEHMUS

Y(x+1)* :§x+§.

3

Haiinure nmpomsBeneHme KopHeR ypaBHEHUS

Y(x-2)* =éx+3.

3
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B36.

B37.

B38.

B39.

B40.

B41.

B42.

B43.

B44.

B45.

B46.

B47.

38

Vramure yncao KOpHell ypaBHEHUSA

2
(x2 —x—6) =x-2.
Vrkaute umciio KOpHell ypaBHEHUA
3 2
(\/x —x—6) =x-2.
2
Pemure ypaBHeHUe (\/x2 + 4x) =9x+6.

Haiigure cpegHee apudMeTHUYeCKOe KOPHEH ypaBHe-

HUSA ,3I(x2 —x—6)2 =x-2.

4
Pemnre ypaBHerue bx—4 =+/x+—.
Jx
2

Pemure ypaBHeHme ~4x+5=+/x+ N
x

Vramure uncao KopHel ypaBuHeHus ~x+17 =200x.

VKasKuTe uMCIO KOpHeH ypaBHeHus 3x =0,lx.

1
Vraskure umciio KopHeil ypasHenus x3 = x+200.

W
Il
~_
K
I
\]
(==}
(=}
~—
N

VraKuTe YMCJIO0 KOpPHEH ypaBHEHHUS X

1
VEKaxunTe umcyio KopHell ypaBHeHus x3 =—(x—200)°.

VKaKuTe 4mMciI0 KOpHeil ypaBHeHums ¥x =x?+200.



I. TPEHMPOBOYHbIE 3AOAHWA MO KYPCY MATEMATUKW (10—11-e KJTACChI)

B48. Vkakure uncio KopHeil ypaBHeHums {x+200 = x2%.

1
B49. Vkaskure 4mcio KopHeil ypaBHeHus x7 +200 = x?%°,

Yactb I

MUHCTpYKUuMa ana ydawmxca. 3anuiunte pelleHme ¢ nos-
HbIM €ro 0OOCHOBAHMEM.

C50. Pemnre ypaBuernme ~3x+7++/x+6++/17x—-15=13.

C51. Pemure ypaBHenne v4x+1++/3x-2=5.
C52. Pemure ypaBHenue +/129—x =3x-13.

C53. Pemute ypaBHeHHme x—7++3—x =92,

C54. Pemure ypaBHeHUE

V11x+3-V2—x—V9x+7+Jx-2=0.

C55. Pemure ypaBHeHUE

V9—x% +x% —2x —15 +(x+3)(2000— x) = 0.

C56. Pemmre ypaBuennme vx°—-3x+1-x=-1.

C57. Pemure ypaBHeHUE x2+4x+25+6(x+\/x+5):0.

C58. Pemure ypaBHeHHe x2+36+ 3(4x +Jx+ 6) =0.

C59. Pemure ypaBHeHUe

Jx—-8-2x—4 —Jx+5-6Jx—4 =2.
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C60. Pemute ypaBHeHUE

Jx—242x—5 +Jx+2+3V2x -5 = 7/2.

Jx—y+5=3,
Jx+y—-5=11-2x.

Jx+3y+1=2,
J2x—-y+2="Ty—-6.

C63. Pemure ypaBHeHHe Y1-x+3x+15=2.

C61. PemiuTe cucrteMy ypaBHEHMUIA: {

C62. PemiuTe cucteMy ypaBHEHWI: {

C64. PemuTe ypaBHeHUe \/Jc2 +4x+8=2- \/:)c2 -4,

C65. Pemute ypaBuenume (x+2000)vx—a =0 mpu Bcex
3HAUEHUSAX d.

C66. Pemmute ypasHernme (x—a)vx—2000=0 mpum Bcex
3HAUEHUAX d.

C67. Ilpu Kakux 3HAUEHUAX 4 ypaBHEHUE
(x2 +4x+3)\/x—a =0

UMeeT POBHO JBa PEIIeHU?

C68. IIpu Kakux 3HAUEHUAX 4 ypaBHEHUE

(x—a)Wx®?-4x+3=0

nMeeT €JUHCTBEHHOE pemeHI/Ie?

C69. Vxaxure HamboJibIllee Ilejioe 3HaUeHUe IapameTrpa a,
IIpU KOTOPOM ypaBHEHHE +X—a =Xx+4 umeer enuH-

CTBEHHOE peIlleHue.
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|. TPEHUPOBOYHbIE 3ALAHNSA MO KYPCY MATEMATVIKM (10—11-e KJTACChbI)

C70. YrkakuTe HauMeHbIIIee ImIeJjioe SHaueHue mnapamerpa a,

Ipyu KOTOPOM ypaBHeHWe ~Xx+2a =x—3 uMeeT eIuH-

CTBEHHOE pellleHIue.

KOHTPOJIbHASAA PABOTA Ne 2

BapuaHT 1

Yactb |

UHcTpyKuna pna yvawmxcqa. [ante kpatkuin oteeTt. [ns
KaXkaoro n3 3afaHuii OTBETOM MOXET ABNSATLCS LEesioe YMCNo
WM 4ncno, 3annucaHHoe B BUAOE OECATUYHON Apodwn.

B1.

B2.

B3.

B4.

B5.

B6.

1 -0,75
Brruucianre: (—) .
16

Brrunciaure: (—23’/5 )6 .

Beruucaure: 354 -3/4.

IlpencraBbTe B BuUAe CTENEeHU C PAIMOHAJBLHBIM IIO-

3
XNX
KasareiemMm ———. B orTBere VKaKuTe IIOKa3aTeJlb
X

CTEeIIeHU.

Pemure ypaBuenne vV19—x? =3. (Eciau KopHeil ypas-
HeHus 0ojiee OJHOT'O, TO B OJIAHKE OTBETOB 3aIUIIINTE
Opous3BefeHe BCeX er0o KOpPHeIi.)

Pemmre ypaBHeHme +x2-5=+4x. (Eciz KopHei
ypaBHeHUs Oojiee OOHOTO, TO B OJIaHKe OTBETOB 3a-
OUIUTE TPOU3BEIeHNe BCeX ero KOpHeii.)
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B7. Haiigure 3HaueHre BbIPAYKEHUA \/a72+\/16b2 +4b mpu
a = —-2000, b = —-3000.

B8. Haiigure cymmMmy KOpHell ypaBHEHUS

(x—1V2-38x-2x% =0.

x-16 x> +4

B9. VYupocrture BbIpasKeHHE :
x+x+1" 2 -1

u Hangu-

Te ero sHaueHme npum x = 2,25,

Yactb I

MHCprKLI,VIH Ang y4dawumxcs. 3anuwmnte pelleHne ¢ nos-
HbIM ero 060CHOBaHMWEM.

C10. Pemure ypaBHEeHUTE

Jx —5x+6—5+l(\/5x—x2 _6 +10)=0.
X

BapunaHT 2

Yactb |

UHcTpykuna pna ydawmxca. [ante kpatkuii oTBeT. [nq
KaXa0ro n3 3afaHunii OTBETOM MOXET ABNATLCS LLENI0E YUCIOo
W YUCNO, 3anuMCaHHOE B BUAE OECATUYHONM Apobdu.

B1. Brrumciamre: 81000025,

B2. Brruumciaure: (—3\/§ )4.

B3. Bumuncaure: 4144 -%9.
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|. TPEHUPOBOYHbIE 3ALAHNSA MO KYPCY MATEMATVIKM (10—11-e KJTACChbI)

B4. Hpe/:[c'raBLTe B BuUJJ€e CTEIIeHN C pPaluOHaJIbHBIM IIO-

5
XNX
KasaTeiemM: ———. B oTBere VYKaKuTe IIOKa3aTeJIb
X

CTeIIeHMN.

2 o
B5. Pemure ypaBHenue V36 —x° =3. (Eciu KopHeil ypas-
HeHus 0oJjiee OJHOTO, TO B OJIaHKE OTBETOB 3AIHUIIIUTE
OpousBelleHe BCeX ero KOpHeii.)

2 o

B6. Pemwure ypaBuenmme VT7—-x" =+/—-6x. (Ecaum xopHeit

ypaBHeHHns 06oJjiee OZHOIO, TO B OJlaHKe OTBETOB 3a-
MUINUTEe IPOM3BeJeHNe BCeX ero KopHeil.)

B7. Haiigure sHaueHWe BBIpasKeHHA +9a’ +\/b72 +3a upwu
a = —1000, b = —-2000.

B8. Haiigure cymmy KopHe#l ypaBHeHUA

(2x-3)W2x% —5x+2=0.

x-9 . x%°+3

: u Haugm-
x—x+1" 2™ 41

B9. Vupocture BbIpasKkeHUTe

Te ero 3HaueHme mpum x = 6,25.

Yactb I

MUHCTpYyKUuna ang ydawmxca. 3anuiinte pelueHume ¢ non-
HbIM €ro 0OOCHOBAHUEM.

C10. Pemure ypaBHeHUE
Jx?—4x+3 —1+l(\/4x—x2 ~3+3)=0.
x
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2.3. MpeobpazoBaHus norapngpmMmyecknx
BbIpa)keHUW

Cogmep:xkanue, mposepsaeMoe s3amanuavmu KMM: morsartue
Jorapudma, cBoiicTBa JiorapudgmMoB (JIorapudM IpousBeie-
HUA U cyMMa Jiorapu@moB, Jorapudm 4acTHOTO W Pa3HOCTH
JorapudMoB, Jorapudm cTelleHd U IPOM3BeleHMe Uucjaa 1
Jorapudma, opmyJia mepexosa OT OJHOTO OCHOBAHUA JIO-
rapudma K Apyromy, Jiorapu(pM Ipom3BeJeHUA W YaCTHOI'O
CcTelleHel, cyMMa U Pas3HOCTH JOTapu()MOB C OOMHAKOBLIMU
OCHOBAaHUAMM, CyMMa ¥ PAa3HOCTH JIOTAPU(PMOB C pas3jindy-
HBIMU OCHOBAHUAMU, OCHOBHOE JIOTapu(pMUUecKoe TOKIe-
CTBO, APyrue KOMOMHAIIMU CBOMCTB JIOTapU(PMOB, HeCATHUU-
Hble W HaTypaJibHbIe JIoTapu(MbI, TOKIECTBEHHbLIE IPeoo-
pasoBaHUA JOTapu(PMUUECKUX BBIPAIKEHUIT).

Yactb |

UHcTpykuna pna ydawmxca. [ante kpatkuii oTBeT. s
KaXa0ro n3 3afaHunii OTBETOM MOXET ABNATLCS LEN0e YUCIOo
WU 4YMCNo, 3anncaHHoe B BUAE OECATUYHOM Opobu.

1
B1. Brruuciaure: lo .
8030 09

B2. Borumcaure: log,log, 2.

B3. Beorumcaure: logg,.25.
B4. Beorumcaure: log,125.

B5. Borumciaure: log 8 — logs2 + log9.

B6. Brrunciaure: log,8-log,2+log; %

B7. Haiigure snauenue BbIpakeHusa log,81 — log,27.
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I. TPEHMPOBOYHbIE 3AOAHNA MO KYPCY MATEMATUKW (10—11-e KJTACChI)

BS.

B9.

B10.

B11.

B12.

B13.

B14.

B15.

B16.

B17.

B18.

B19.

Haiigure 3HaueHme BBIPAKEHUS

5 1
log.15—log. > +log. —.
0831071083 g T 1083 gy
1

Brruucaure: loge7T+———.
€55 " 10g. 35

1 .
YrakuTe 3HaUeHWe BhIpasKeHUd log s ?+ gloes?,

1 log\/g 7
YrKaKuTe 3HaueHHe BhIpasKeHUsA log N ?+3 .

1
YKaXuTe 3HaueHHe BbIpaKeHUA logs;16—logy —.

log516
Brruucanre: (\/5) .

log /53
Berumeure: 2 5V2°,

Haiigure sHaueHume BoIpaskeHuss 10775,

2

YKauTe 3HaueHNE BBIPAKEHUSI (\/3 )loggﬁ .

Haiinure 3HaveHne BbIpasKeHUS

(log; 36 +1og; 2—1log; 8)-log, %

Haiinure 3HaveHme BbIpaKeHUS

log;12—log;7-log, 5-1og, 4.

log1 2

4
YrakuTe 3HaUeHMNE BbIPa’KeHUA (g) 3 .
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B20.

B21.

B22.

B23.

B24.

B25.

B26.

B27.

B28.

B29.

B30.

46

YkakuTe 3HaueHHe BbIpakeHusa logglog,log,16.

2 9
YkakuTe 3sHaueHUe BbIpaskeHud log, §+ log, 1

7

Yrxaxure 3HaueHue BbIpaXkeHus log,;32-log, o

1
VEKaxnuTe 3HAUEHUE BBIPAKEHUSA \/251"g65 +49les7

VrkaxkuTe 3HaueHUE BBIPAKEHUA

2'°e8125 1 1og, log, ¥/5.

12128
VEraxure 3HaueHue BBIPDaKEeHUA 1 .

g4

36

VkakuTe B3HaueHuWe BBIpaKeHuUsaA logg—,
a
loga = —6.
Haiinure 3HaueHMe BBIpasKeHHA log, (1602),
log 2 = 3.
c

. 81
Haiinure 3HaueHume BoIpakeHua log, —,
a

log 3 = 2.

Haiigure 3HaueHUe BLIPAYKEHUS
1

(0,1)'8%! —10'0£100064 1 1(.1002

1g9-1g2

Haiinure 3HaueHme BhIpasKeHUSA

3log, 49 log, 2—2'¢2 .52,

1

ecJn

ecJin

ecJin
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B31.

B32.

B33.

B34.

B35.

B36.

B37.

B38.

B39.

B40.

B41.

Haiigure 3HaueHme BBIPAKEHUS

3 4
1 = 0,5+log15—
43+5 5 _15 5,

1 4+1 V1
Haiinure 3HaueHWe BBIPAKEHUS P P 0.

log,20+3log, 2

Haiinure 3HaveHme BhIpasKeHUS

log,15+log,18—2log,/10.

Haiinure 3HaveHme BhIpasKeHUS

6log;2-log, 3-log;4-logy 5-log, 6-log, 7.

Haiigure 3HaueHre BBIPAKEHUS

log,14—-log, 5-log; 3-log, 7.

Haiinure 3HaveHme BbIpaKeHUS

(log, 4 +log,9) —(log, 4—log, 9)".

log,24 log,192

Haiigure 3HaueHre BBIPAKEHUS .
loggs2 log,2

Haiigure 3HaueHMe BBIpAKEHUS

log, 24—log, 9-log,13-log,; 6.

Haiigure 3HaueHre BBIPAKEHUS

(log; 22-log;12+1og, 6)-log;, 7.

. log57
Hajigure sHaueHWe BbIpasKeHUs 3657 710853,

. logg (140,5+0,25+...
Hajiqure sHaueHme BoIpaskeHus 9'°83(1F0:5+0.25+.)
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V3
~0.5+logg - 9-0.5+10g20.5

B42. Yupocture: 6

1-1g%5

B43. Yopocture: ——M——
P 21gV10-1g5 ©

Yactb I

UHcTpykuua pna y4vawmxca. 3anuuimte pellueHne ¢ non-
HbiIM ero 0oO60CHOBaHMEM.

318
C44. Boruuciaure: logwg \/\/;, ecnu log,6 = a.

C45. Beruncaure: log, , ecau log,6 = a.

vig
12
C46. Haiimure 3HaueHUE BBIPAIKEHUA

logZ14+log,14-log, 2—2log2 2
log,14+2log, 2 '

C47. Haiinute 3HaueHUEe BbIPAIKEHUSA

2log22-1og218—(log; 2)log;18
2log; 2+log, 18 )

C48. HaiinuTe 3HaueHUe BBIPAKEHUA

1 1

log23+1 _)2 (logi3+1 _\2
—24% o | | =241 |-,/2log, 3.
( 2log, 3 ] ( 2log, 3 81

C49. HaiinuTe 3HaueHUe BBIPAYKEHUA

logi4+1 _)2 (logid4+1 )2
23 | [ =22 41| |-/2log, 4.
( 2log, 4 2log, 4 &s
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C50. HaiimuTe 3HaueHre BbIPAYKEHUSA

1

(log§8+logz4+2)2-2| .

N | =

C51. HaiinuTe 3HaueHUe BbIPAKEHUA

DO |

1
(logj2+log;3+2)2 -2 .

2.4. JlorapudpmMmuyeckme ypaBHeHUS
N HepaBeHCTBa

Copep:xkanue, mpoBepaeMoe 3aganuamMu KMM: perrenue
Jorapu(MUUYEeCKUX YpPaBHEHUIl, NIPUEMbl peIIeHusd Jiora-
pudMUUeCKUX ypaBHeHUH (pasJyosKeHUe Ha MHOMKUTEJH,
3aMeHa IIepeMeHHOI, WCIOJIb30BaHMe CBOMCTB (OYHKIIUI,
HUCIOJIb30BaHNE TIpa)MKOB), UCIOJb30BAHNE HECKOJbKUX
IPUEeMOB IIPU pelleHuM JiorapupMuuecKux ypaBHeHUi, pe-
IeHne KOMOMHUPOBAHHBLIX YpPaBHEHU!, YpaBHEHUS, COAEP-
JKaIlue IIepeMeHHYIO TOoJ 3HaKOM MOAYJIA, YPaBHEHUS C
mapaMeTpoM; CHUCTEMBI, COJepsKalllie OJHO WJU ABa JioTa-
pudMUUeCKUX ypaBHeHUA; JiorapudmMuuecKue HepaBeH-
CTBA.

Yactb |

UHcTpykuna pna ydawmxcqa. [ante kpatkuin oteet. [ns
KaXxaoro n3 3afaHunii OTBETOM MOXET ABNATLCS Lesioe YMC/o
WX 4YMcno, 3anvcaHHoe B BUAE AECATUYHOM Opobu.

Bl. Pemnre ypaBuenue 11-2°¢2% = x+70.
B2. Pemmure ypaBrenme 136137 =25 _20,

B3. Pemute ypaBuenue log;x+log;2=1og,54.
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B4.

B5.

B6.

B7.

B8.

B9.

B10.

B11.

B12.

B13.

B14.

B15.

B16.

50

Peiiure

Pemure

Pemure

Peiure

Peiure

Peiure

Pemure

Peiure

Pemmure

Pemure

Pemure

Peiure

ypaBHEHUE

YpaBHEeHUEe

ypaBHeHUE

log;(x+8)—log,;11=log, 2.

logl(2x+5)—logl 6= logl 2.
7 7 7

ypaBHeHue log (2x + 5) = 2.

ypaBHeHue log,(2x + 5) = 7.

ypaBHeHue log,(2x — 5) = —1.

ypaBHEHUE

ypaBHEHUE

ypaBHEHUE

ypaBHEHUE

ypaBHEHUE

ypaBHEHUE

log, 4(6—x)=-1.
log,(log,; x)=0.
log,(log, x)=0.

log, (log2 (log; x)) =0.
log; (log, (log; x))=0.

log4(x—2)+log1(x—2)=%. (Ecau
2

ypaBHEeHNe mMeeT 0oJiee OJHOTO KOPHS, TO B OJIaHKe
OTBETOB BaMUIINTE CYMMY BCe€X €ro KOpHEei.)

Pemure

ypaBHeHUE

log;(x+2)=(log;(x+7))-logs(x +2).

(Ecau ypaBHeHme mmeeT 0ojiee OOHOTO KOPHS, TO B
OJlaHKe OTBETOB 3aIIUINNTE CYMMY BCeX ero KOpPHEeH.)
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B17.

B18.

B19.

B20.

B21.

B22.

B23.

B24.

Pemure ypaBHenume
log;(x—4) = (logz(x+2))-log;(x—4).

(Ecau ypaBHeHMe mMmeeT 0ojiee OOHOTO KOPHS, TO B
O0jlaHKe OTBETOB BaIHIIKUTE MIPOW3BEIEeHHEe BCEeX ero
KOpHeIi.)

Pemure ypaBHeHmE log5x2 = 2. (Ecaiu ypaBHeHUe
umeeT 0oJiee OJHOTO KOPHsA, TO B OJIaHKE OTBETOB 3a-
OUIINTE TPOU3BeIeHNe BCeX ero KOpHeli.)

2 _
Pemnre ypasmenme log,x* = 5. (Ecim ypasHeHue
umeeT 6oJiee OJHOTO KOPHS, TO B OJaHKe OTBETOB 3a-
OUIINTE IPOU3BEIeHNEe BCEX ero KOPHeEIi.)

Pemnre ypasuenume log 16 = 2. (Eciau ypaBHeHue
umeeT 0oJiee OJHOTO KOpPHs, TO B OJIaHKe OTBETOB 3a-
OUIITHATE IIPOU3BEJIEHNE BCEX ero KOpHeEeH.)

Pemnre ypasmenume log 16 = 2. (Eciu ypaBHeHue
umeer 6oJiee OTHOTO KOPHs, TO B OJaHKe OTBETOB 3a-
OUIIUTE CYMMY BCe€X ero KOpHeIi.)

Pemure ypaBuenue log ,16=2. (Ecim ypaBHeHUe
X
umeeT 0oJiee OJHOTO KOPHS, TO B OJaHKEe OTBETOB 3a-

MUIIKATe IPOU3BeleHle BCeX ero KOopHeii.)

Pemure ypaBHeHUE logxz 81=2. (Eciu ypaBHeHUe
umeeT OoJiee OJHOTO KOPHsA, TO B OJIaHKE OTBETOB 3a-

OUIIUTE CYMMY BCeX ero KOpHeli.)

Haiigure mamMeHbIllee Iiejioe pellleHNe HepaBeHCTBa

log,(2x) < log, (x +4).
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B25.

B26.

B27.

B28.

B29.

B30.

B31.

B32.

B33.

B34.

B35.

52

Hatinure HamboJibIllee Ileji0oe pellleHne HepaBeHCTBa
log;(2x—-3)<logs(x+9).

Hatinute mHamMeHbIllee Iiejioe pellleHre HepaBeHCTBa
log, 5(3x) 2 log 5(x +16).

Hatinute HamboJIbIllee Ilejioe pellleHne HepaBeHCTBAa
log, »(4x —6) 21og ,(x+33).

Hatigure cymMMy BceX IIeJIBIX UMCEJI, ABJIAIOINUXCA pe-
ImeHueM HepaBeHcTBa lgx < 1.

Haiinure mpomsBemeHme BceX IIEJBLIX UYMCEJ, SBJIAIO-
IMUXCA DellleHneM HepaBeHCTBa logg x> -2.

Haiinure cymMmmMy BceX IIeJIBIX YMCEJI, ABJIAIOINUXCA pe-
IIeHueM HepaBeHCTBa log,x < 2.

Haiinure mpomsBemeHme BceX IIEJBIX UYMCEJ, SBJIAIO-
IUXCS pellleHneM HepaBeHcTBa log; x> -—1.
3
Haiimure HaumboJiblliee Iiejoe peIlleHre HepaBeHCTBa
log, (x* +3x+12)<log, (9-x).
3 3

Haiinure cymMy IiedbIX peIlleHUN HepaBeHCTBA

log21>1.
x

CKOJIBKO IIeJIBIX UYHCeJI, IMIPUHAIJIEKAINX OTPEe3KY
[7; 17], aBasioTCcAa pellleHHeM HepaBeHCTBAa

log,s (7x™")>1?

Haiinute mamMeHbIllee HaTypaJbHOE pellleHue Hepa-
x-7
x—5

BeHCTBa log, <0.
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B36.

B37.

B38.

B39.

B40.

B41.

B42.

B43.

B44.

B45.

Pemure ypaBHeHHe 2logix—log4x—1:O. (Ecannu
ypaBHeHUHe mMeeT 0ojiee OZHOTO KOPHA, TO B OJIaHKE
OTBETOB B3aNMIIIUTE IIPOMU3BEIEHNE BCEX €ro KOPHEH.)

Pemure ypaBmenme 2log,x—.log,x—-1=0. (Ecan
ypaBHEeHUe mMeeT 0oJiee OJHOTO KOPHS, TO B OJaHKe
OTBETOB B3aNUIIINTE IIPOM3BEIEHNE BCEX ero KOpHeH.)

Haiigure abciiumccy TOuKU IepeceueHus rpaduKoB
byarnui y, = log,(2x — 1) u y, = 2 — log,(x + 1).

Haiigure opamHATy TOUKM mepeceueHUsA TrpaduKoB
byurnuit y, = log,(x + 2) u y, = log,(x — 6).

Haiigure cymMmMy IeJIbIX UMCeJI, BXOAAIIUX B 00JaCTh

oupenenenus QyHrnuu y=.1-logsx.

Haiigure mpousBeseHMe IEJIBIX YKCEJI, BXOASIIUX B
obnacth omnpefenenus Gyaxnuu y=,/log,,x+2.

Haiinure HamMenblliee Iiejioe YMCJIO0, BXOAsIee B 00-

1

JacTh ompeneneHUsa (QYHKIIUHT y:m.

VYKaKuTe umciio KOpHell ypaBHEHUS

logr (x* +1)=log,,(2x%).

VYKaKkuTe umciio KOpHell ypaBHEHUS

log, (x4 —1) =log, (2x2 —2).
3 3

Vikaxure HauOoJIbIIEe IIeJioe peIlleHre HepaBeHCTBa
810g8(3—2x) >_3.
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B46.

B47.

B48.

B49.

B50.

B51.

B52.

B53.

B54.

B55.

54

CKOJBKO IIeJIbIX YHncCeJl dABJAITCA pellleHuneM Hepa-

BencTBa 8'°88(32%) <89

Pemmure ypasHeHme log,(x—2)+0,5log,(5—4x)* =0.
(Ecoiu ypaBHeHue mMeeT 0ojiee OZHOTO KOPHSA, TO B
OJlaHKe OTBETOB 3aIIUINNTE CYMMY BCeX ero KOpPHEe.)

Pemute ypaBHeHuUe 10g5(2—x)+0,510g5(4x—11)2=0.
(Eciu ypaBHeHume mMmeeT 0ojiee OJHOTO KOPHA, TO B
0JIlaHKe OTBETOB BAIMIINNUTE CYMMY BCeX ero KOpHeIl.)

Haiigure 3HaueHue BuIpaskeHus x + y, ecau (x; y) —
4log, x+5logs y =3,

elleHre CHuCTeMBbI
P {210g2x+5log0,2y:9.

Vramure CcyMMy IeJIbIX peIleHuil HepaBeHCTBa
logs x >1ogs(5—x).

VKaKuTe UHCJIO IIeJBIX peIlleHnil HepaBeHCTBa
log, (2x+3) <log, (3x—2).

7 7
Vrkamure uncao KOpHell ypaBHEHUSA

log,(x—-6)=0,5log, x.

Haiinure nmpomsBeneHMre KOPHEH ypaBHEHUS

glos2*l — 3,

Pemnre ypasaenue 10'7'8* =100%"¢,

Pemute HepaBeHCTBO
logs(x+7)<logs(5—x) —logl(S - x).
3

B oTBeTe yKa)KUTEe UMCJIO IIEJBIX PEIIeHWI HepaBeH-
cTBa.
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B56.

B57.

B58.

B59.

B60.

B61.

B62.

B63.

B64.

Pemure ypaBHeHUe logg’ x+ 310g§ x=- B or-

1
log, V5 '

BeTe BalUINNTEe YUCJIO0 KOpHell ypaBHEHUS.

Pemure ypaBHeHue log,(3—x)= 6x2% 5.

Pemture mepaBeHCTBO
log, 24 >1og,(16 — x)+log,(2x —6).

B oTBeTe yka)kuTe UmMCIIO IIEJBIX PEINeHWIl HepaBeH-
cTBA.

YKaKkuTe cyMMy KopHeil ypaBHEeHUS

1g x? +1g(x +4)? :—lg%.

YKaKuTe CyMMy KODHEUl ypaBHEHUS

log, (7—x)* +log,(5—x)* =4+log,(x—5)°.

VYKaKuTe umciio KOpHEW ypaBHEHUS

log, x> +log 5(x—8)=4.

VEKaxkuTe umciio KOPpHEeW ypaBHEHUA

log, x* +1log,(x+3)* = 2.

VEKaxkuTe 4mcIO KOPHEW ypaBHEHUSA

log;(5—-x)=+x—-1.

Haiigure cymmy KopHeil ypaBHeHUA

(3"2 —81)1g(1—x)=0.
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B65. Ykaxure cymMmMy KOpHeil ypaBHEHU

log? x—3logZ x = 10 .
log,.2

B66. Yka:xurte umcj0 KOpHEN ypaBHEHUA
1

log3 x-2log2x=1-———.
g3 g3 logx\/§

B67. Yrkamure umca0o KOpHeH ypaBHEHUS 10g0,53—xz:2x

Yactb I

MHCprKLI,VIﬂ Ang y4dawumxcs. 3anuwmnTte peLweHne ¢ nos-
HbIM ero 060CHOBaHMEM.

C68. Pemure ypaBHeHue lg” (x2 +3x+ 3)+ Va2 —4x-5=0.

C69. Pemute ypaBuenue lg? (x2 +x— 5) +vV-x2+9x-10=0.

C70. Pemute ypaBHeHUE

lg” (2x° + x* —18x+7)+logk (2x” +5x—2) = 0.

C71. Pemure ypaBHeHUE log§ (17.963 —10x? +1)+\/5ch -1=0.

C72. Pemute ypaBHeHUE

log? (252 ~24x> —1)+\5" —5=0.

C73. Pemmure ypasmenue log,, ,(x*+3x-1)=2.

C74. Pemure ypaBHeHUE
log, ,, (6x% —5x+1)-log, 5, (4x* —4x+1)=2.
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C75

C76.

C77.

C78.

C79.

C80.

C81.

C82.

C83.

C84.

C85.

. Pemure nepaBencrsBo log, ,(x+2)<0.

Pemmre Hepasencrso log, ;|x+2|<0.

Pemure cucremy ypaBHeHUI

lg? x-1g’y =1,

log, x—log,y=1og, 5+1.
Pemnure HepaBeHCTBO

— >
log a2 2005 (8x-5)2log a2 2005 (x+8).
a2 42006 a2 42006

Pemure HepaBeHCTBO

log 5 . (2x+3)2log ,  (x+2).

a2 42005 a2+2005

sin®x+sin2x _

Perture YpaBHEHUE W—

log,(—cosx) _ 0

Pemure ypaBHeHHE —— -
sin® x+sin2x

Pemure HepaBeHCTBO
log, . (81 —-18x+ x? )S 2log, . (_ 9_x2+ 10x) .

Pemure HepaBeHCTBO
2log; , (9-x)<log, .(-9-x*+ 10x)2 )

Pemure HepaBeHCTBO

log . (9-x)<2log; . (-9-x"+10x);

Pemmure HEepaBeHCTBO logﬁ_\/g (4x— x? —2) >0.
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log;(9x)log, 3
3_<3

C86. Pemure HepaBeHCTBO log . 9

27

log,,,10-1g(10x) _,

C87. Pemure HepaBEeHCTBO

1°20,01x°
C88. PemiuTe HepaBeHCTBO 5
2 4 (x—3)
log,(x—7) -logg, (x—3) +log, pr >3.
C89. PemiuTe HepaBeHCTBO g7
2log, (x—T7)logg, (x —3)4 +log3% >3.

C90. PemiuTe HepaBEeHCTBO \
4log, (x— 7)2 -logg, (x—3)+log, % >3.

KOHTPOJIbHAAl PABOTA N¢ 3

BapuaHT 1

Yactb |

UHcTpykuma pna ydawmxca. [ante kpatkuii oTBeT. [nq
KaXaoro n3 3afgaHuii OTBETOM MOXET ABNATLCH LLENI0E YMUCIOo
WX 4YMCNo, 3anncaHHoe B BUAE OECATUYHOM Opobu.

Bl. Haiigure 3HaueHre BBIPAYKEHUSA
log,12+1og,6—-log,18.

3
B2. Borumcaure: 649059

B3. Pemure ypaBuenue log,x=-2.

B4. VYrakuTe cymMMy BCeX I[€JIOUMCJIEHHBIX PeIleHuil He-
paBeHcTBa log; x=>0.

2
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B5. HaiiguTe mpousBemeHMe BCEX IIEJBIX UYKCET, BXOM-
IUX B 00JIACTH OIpe[esieHUs (PYHKITUNI

2
y:log0’5(5x—x )
B6. Haiinure 3HaueHUe BBIPAKEHUA

1
(\/sin2 60°-2log, ‘\*/5)

B7. VYrkakure HaumMeHbIIlee ITeJIoe pellleHre HepaBeHCTBa
1

—>-1.
x-1

logm2

B8. Haiiqure opauHaTy TOUYKU IiepeceueHud TIpaduKoB
Qysrnuii y = log,x m y = 5 — log,(x + 14).

Yactb I

UHcTpykumna pna ydawmxca. 3anuiinte pellueHue c¢ nos-
HbiIM ero 0o60CHOBaHUEM.

C9. Broruucaure: 2log, (8 (ﬁ —\/§))+ log, (10+ 2\/ﬁ).

C10. [Ina xa'ka0oro 3HAUEHUS IapaMeTpa a4 PeriuTe ypas-

nenue log, (x2 —x+ a) =log,(a—3x).

BapuaHT 2

Yactb |

UHcTpyKuna pna yvawmxcqa. [ante kpatkui oteeTt. [ns
KaXxgoro n3 3agaHuini OTBETOM MOXET SBAATbCA LEenoe 4Yncno
WM 4ncno, 3anncaHHoe B BUAE OECATUYHON Opodu.

Bl. Haiinure 3HaueHVe BBIPAKEHUA
log, 6+1log, 3-1log, 9.

59



Er. MATEMATUKA. CBOPHUK 3ALAHNN

B2.

B3.

B4.

B5.

B6.

B7.

BS.

lo ()
Boruncsure: 128°805Y°,

Pemure ypaBHeHnue logsx=-2.

Vka)kuTe mpousBefeHUe BCEX I[€JIOUYUCJIEHHBIX pellle-
HUM HepaBeHcTBa log; x> 0.
3

Hatigute cyMMy BceX IIeJbIX YMCEJ, BXOAAIINUX B 00-

JacTh ompepeneHus QyHknuu y=log,, (3x —x* )

Haiinure 3HaueHme BbIpasKeHUSA

-2
(\/310g7 47 —cos® 45°) .

VYrKaxuTe HauMeHbIIIee oeJjioe pelreHue HepaBeHCTBa

>-1.

lo
Eos x+2

Hatigure opamHATYy TOUYKU TMepeceuyeHUs TrpaduroB
byarmui y = log,x u y = 5 — log,(x + 4).

Yactb I

MHCprKLl,VI'iI Ang y4dawumxcs. 3anuwmnte peweHne ¢ nos-
HbIM ero 060CHOBaHMWEM.

C9.

Beruncaure: 2log, (S(ﬁ —\/3))+ log, (12+ Zm)

C10. Onsa xakooro 3HaueHUs IapaMeTpa a4 PeIiuTe ypas-

60

HeHue log, (x2 —-3x— a) =log,(5x—a).
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2.5. MNoka3aTenbHble ypaBHEHUS
N HepaBeHCTBa

CogmepsxaHue, mpoBepseMoe 3amanuaMu KVIM: cTemeHb ¢
paIMoOHAJBHBLIM ITOKa3aTejeM, CBOMCTBa CTEIeHU C palluo-
HaJILHBIM IIOKasaTejaeM; Jiorapugm, oOIIue IPHUeMbI pelle-
HUA TTOKAa3aTeJbHBIX YPaBHEHUU (pasJioKeHUe Ha MHOMKUTE-
JU, 3aMeHa IIepeMeHHbIX, UCII0Jb30BaHLe CBOMCTB (PYHKINIA,
HWCIOJIb30BaHMe I'padUKOB), pellleHre MOKa3aTeJIbHbIX ypaB-
HeHNii, WCIOJb30BaHNE HECKOJILKNX IIPUEMOB peIleHuHi
ypaBHeHUH, ypaBHEHUA, coleprraliye mepeMeHHyIo 10 3Ha-
KOM MOIYJs, YpaBHEHUS C IIapaMeTpPOM; CUCTE€MbI, COlepKa-
e OJHO MJIU ABa MOKA3aTeJbHBIX YPaBHEHUA, ITOKA3aTesb-
Hble HepaBeHCTBAa, pellleHre KOMOMHUPOBAHHBIX YPABHEHUHA
U HepaBeHCTB, CHCTEMbI HEpPaBEHCTB.

Yactb |

UHcTpykuna pna yvawmxcqa. [ainte kpatkuin oteet. [ns
Kaxaoro n3 3afaHunii OTBETOM MOXET ABNATLCSA LEesioe 4MC/o
WX 4YMCNo, 3anMcaHHOe B BUAE AECATUYHOM Opo6Mu.

Bl. Vkaxkure HaumboJbIllee peIlleHINe HepaBeHCTBA
257" > 6

B2. Vkaxkure HauMeHbIllee peIlleHNe HepaBeHCTBA
2\/x+7 > _1

B3. Pemwure ypasmerume 2% =0,5.

B4. Pemnre ypaBuenue 527! =625.

1
B5. Pemmure ypaBHenme 3% ==,

. 1
B6. CKoJbKO KOpHeH nMeeT ypaBHeHme 3°'° =—§?
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B7.

BS8.

B9.

B10.

B11.

B12.

B13.

B14.

B15.

B16.

B17.

B18.

62

Pemture ypaBHeHUe (19/§)x =27.

5x-1
Pemure ypaBuenume 35*2 =81.

Hatigure HamboJiblllee HATypaJbHOE peIlleHne Hepa-
BeHcTBa 3% ° <81.

VEKaxkute HanOOJIbIIEE IIeJjioe pellleHrne HepaBeHCTBa

5x—1 < L

T

VYramure HauboJbIIee ImeJjioe 4YmcJio, He yOOBJIETBO-

x-1
1
AI0Iee HepaBEeHCTB — <—.
pAro1 p y (5) 55

CKOJIBKO IIeJOYMCJEHHBIX peIIeHU HepaBeHCTBa

x+1
(%) <1 mpuHamiIeRuT oTpesky [—H; 5]?

Pemnre ypasuenue 4* = 64°.

VraxkuTe HamboOJIbIIIee IeJI0oe pellleHne, He yIOBJIETBO-

1
psiiolee HepaBeHCTBY 2772 > (Z)x .

Pemure ypasuenume 0,04-(0,2)"* =5%.

CKOJIbKO IIeJIOUMCJIEHHBIX peIlleHul HepaBeHCTBa
9* -3 -72>0 mpunHamIexur orpesry [—4; 4]?

Pemure mepasencTtBo v5* —25<0.

YKaKnuTe HauMeHbIIIee IIeJI0€ pPeEeIlleHre HepaBEeHCTBa
X
7x—6-(ﬁ) —7>0.
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B19.

B20.

B21.

B22.

B23.

B24.

B25.

B26.

B27.

B28.

B29.

B30.

Pemure ypasHenume 3* =27-49.
Pemnre ypaBuenue 2° =16-¥/8.

2
CKOJILKO ITeJIOUNCJIeHHBIX pellleHnii HepaBerncTsa 2° >16
comep:kuTCs B oTpeske [—3; 3]?

CKOJIBKO IIeJBbIX UYKCEJ BXOOUT B 00JIACTh OmpeneJie-

x+2
HUA QYyHKIUU y= (é)xz -37?

Pemure ypasaenume 3-4° -6 -2-9% =0.
VKaXuTe KOJMYECTBO IEJBIX DPelleHnil HepaBeHCTBA

(2-1)(25-5%)>0.

VKakuTe KOJUUYECTBO IIEJBIX PeIeHUN HepaBeHCTBa

(3*-1)(81-3%)>0.

YKaK1uTe KOJMUYECTBO IIeJbIX PelIeHuil HepaBeHCTBa

(5x—5)(16—2x)20

X

2 (=2
Pemure ypaBHeHuUE 5 ) =5.

YraxkuTe HamboJbIllee IeJI0e YHCJIO, ABJISIOIeecs pe-

x+2 x+1 x-1 x-2
IIeHreM HepaBeHCTBa 2 ~—2  +27 —-277<9.
2
Pemure mepasernctso (0,1)* 22 >(0,1)** 3.

Pemure ypasaenue 6* -7 =0.
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B31.

B32.

B33.

B34.

B35.

B36.

B37.

B38.

B39.

B40.

B41.

B42.

B43.

64

Pemure ypaBuenue 2-4* —3-10" =5-25",
Pemure ypaBmenme 5-4* +23-10° -10-25" =0.

Pemure ypasmenue 4-9°+13-12%-12-16" =0.

YrKaxuTe HauMeHBIIee IleJI0e pellleHUe HePaBeHCTBA
2-4°-3-10" <5-25".

YramuTe 4McIO IeJblX PEIIeHr HepaBeHCTBa
2% 42" -3<0.

Pemure ypaBHeHme 6%+ 6% =27 +2%1 4 2%%2,
Haiigure mesoe umcio, sBJAAONeecd pellleHueM He-

2x+1 +1
paBeHCTBa 5 gt > 2.

Pemure ypasaHernme 47 +19.2* -5=0.
Pemnre ypaBHeHme 32770 —22%t7 g2x+d_g2xtd _ 0

Vrkaxxure mambosbliiee IIeJjioe peIlleHrne HepaBeHCTBa
25x+6 — 75x+2 _ 25x+3 _ 75x+1 >0

VKa)KuTe 4ncJI0 KOpHell ypaBHeHus 3-2372% = 21-* + 1,

Yramure uncjao KOpHEH ypaBHEHUS

344 _14.2% +8=0.

VEKaxKkuTe 4mCIO KOpPHeHl ypaBHEHUS

(3’62 —81)-@:0.
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Yactb I

MUHcTpyKumna pgna yvawmxca. 3anuiunte peLlueHue C nos-
HbIM ero 060CHOBaHUEM.

C44. Ilpu Kaxux 3HAYEHUAX M ypaBHEHUE

C45.

C46.

C47.

C48.

C49.

C50.

C51.

2006%* —4-2006" +m? —-3m =0

nMeeT eIWHCTBEHHBIH KOPeHb?

IIpu Kakux 3HAUEHUAX M ypaBHEHUE

2007%* —-6-2007 +m?-8m =0

uMeeT eIWHCTBEHHBIN KOPeHb?

Pemure

Pemnure

Pemure

Pemure

Pemure

Pemure

HepaseHctBo 9% +4a-8-3"—a? <0.

HepaBEeHCTBO x" -3 <0
3 -4

epaBeHC 0x2—5>0
HEpaBeHCTBO ——— .
P 3°_7

42*Y 1 8=6-227.27Y,

CUCTeMYy ypPaBHEHUN: |6x—7-—2y
—=5-2x+y
2x-y-2
cUCTeMY ypPaBHEHUMH:
26x+2y =6— 23x+y
6x+7+3y _ 12-15x—5y.
3x+y
2
T:+x2—2<0
CHCTEMY HEDPaBEHCTB: 2% _§ ’
x* >16.
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C52.

C53.

C54.

x

Pemure ypaBHeHUTE ( 5+\/ﬂ)x+( 5—@) =10.

Pemmre Hepasencrso (1,25) " <(0,64)2(l+ﬁ).

HaiiguTe Hambosblllee IleJioe X, He yAOBIETBOPSAOIee
HepaBeHCTBY 5* +4-3%"1 >449.

KOHTPOJIbHASAA PABOTA N: 4

BapuaHTt 1

Yactb |

UHcTpykuma pna ydawmxca. [ante kpatkuii oTBeT. s
KaXA0ro 13 3afaHunii OTBETOM MOXET SBNSATLCS LLESIoe 4YUCNo
WN YMCNO, 3anMcaHHOE B BUAE OECATUYHOW Apobdu.

B1.

B2.

B3.

B4.

B5.

66

Pemure ypaBHenue 3*"! + 5:3% = 72,
Pemnre ypaBHenune 2% =842,

Yrkaxxure HauMeHbIIIee IIeJioe peIleHrne HepaBEeHCTBa
52x+9 > 25

Vrammure HamboJsblllee HATypaJbHOE YUCJIO, HE SAB-

1
128°

Jsmoleecs perieHrueM HepaBeHcTBa 0,5% <

VEKaxkure 4umciio IIeJIbIX pemeHHﬁ HepaBeHCTBa

x+3

(3) " =18
2



|. TPEHUPOBOYHbIE 3ALAHNSA MO KYPCY MATEMATVIKM (10—11-e KJTACChbI)

B6. Haiigure Kopuu ypaBHeHusa 321 -4.3""1+9=0. Ecau
MOJIYUYNJIN OBa KOPHS, TO B OTBETE 3ANUIIUTE UX IIPO-
u3BelieHNne, eCIn OOUH, TO ero 3aIHuIlNTe B OTBET.

B7. VYxkaxkure umciio KOpHeHl ypaBHEHUA

(4x2—16)'\/ﬁ=0.

B8. Vxkaxkure HauboJbIlIee IeJI0€ YMCJIO0, SBJIAIOINEECS pe-
1

IIeHeM HepaBeHCTBa (0,2)‘2"_1‘ 2%.

Yactb I

UHcTpyKumna gna yvawmxcq. 3anuiunte peLlueHue c nos-
HbIM ero 060CHOBaHUEM.

C9. Pemwure ypaBHeHHE (2 + \/§)x + (2 - \/§)x =4,

C10. ITpu xKakKuxX BHaAUEHUAX IlapaMeTpa a YypaBHeHUe
25795 _(5a+2)-10* +a-4""* =0 wmmeer poBHO xBa

pPasIuYHBIX KOPHA?

BapuaHT 2

Yactb |

UHcTpykuna pna yvawmxcqa. [ante kpatkuin oteeTt. [ns
KaXaoro n3 3afaHunini OTBETOM MOXET SBAATLCS LEeoe YMCcno
WM YMCNO, 3anuCaHHOe B BUAE OECATUYHOW ApOoOu.

Bl. Pemwnte ypaBHennme 22 + T7-2* = 88,

B2. Pemmure ypaBrenme 3* =94/3.
67



Er. MATEMATUKA. CBOPHUK 3ALAHNN

B3.

B4.

B5.

B6.

B7.

BS8.

Yraxure HauOoJiblllee IleJ0oe pellleHHe HepaBeHCTBA
627 < 36.

Yraxure HamboJIbIIee I[eJIOe UICJ0, He SABJAIOINeecs

pelreHeM HepaBEHCTBA (—) SL.
3 243

YramuTe 4MCIO IEJbIX PENIeHN HepaBeHCTBa

x—-2

()22
3

Pemure ypaBHenume 52 +5' =250. Ecau mosmyun-
JIM IBA KOPHA, TO B OTBETE 3AIUINKUTE UX MIPOU3BEIe-
HHUE, eCJW OJWH, TO €ro 3aIlWIINTe B OTBET.

Vrkamure unucjao KOopHell ypaBHeHUS

(2x2 —32)«/%:0.

VRKaKuTe YMCIO IeJbIX PeIleHuil HepaBeHCTBa

1
0,5 [8x+1 >,
(0,5) 3

Yactb I

MHCTpyKuMa png ydawmxcq. 3anuiinte pelleHune ¢ nos-
HbIM ero oO0CHOBaHUEM.

C9.

Pemure ypaBHeHUE <4+ \/ﬁ)x +(4 —\/ﬁ)x =62.

C10. Ilpu kKakux B3HAUEHUAX IlapaMeTpa a YypaBHeHUe

2.9 —-(2a+3)-6*+3a-4" =0 wumMeer pPOBHO OAWH KO-

peHb?



I. TPEHMPOBOYHbIE 3AOAHNA MO KYPCY MATEMATUKW (10—11-e KJTACChI)

3. DJIEMEHTbl MATEMATUYECKOIO
AHANN3A

3.1. NMpousBogHaa pyHKUUN

Copmepsxanue, mpoBepdemoe 3azaHusamu KUM: reome-
TPUUECKUI CMBICJI IPOM3BOLHOM, (PUBUUECKUII CMBICI IIPO-
U3BOJHOM, TabyinIla MPOU3BOAHBIX, MCCefOBaHNE DYHKIIUNT
C IIOMOIIbI0 ITPOU3BOLHOI.

Yactb |

UHcTpykuna pna ydawmxca. [ante kpatkuin oteet. Ons
KaXxaoro n3 3afaHunini OTBETOM MOXET ABNATLCS Lesioe YMUCNo
WX 4YMCcno, 3anMcaHHoe B BUAE AECATUYHOM Opobu.

Bl. Haiigure mpousBOAHYI0 (PYHKIIUUN
f(x) = (x + D)(x + 2) — (x — 1)(x — 3).

1
B2. Brruucaure y'(1), ecan y=x*—=.
x
B3. Beruucaure y’(0), eciu y:ﬂ.
4x+2

B4. Pemure ypasuenue f(x) = 0, ecau
f(x) = (x —1)(x2+1)(x+1).

B5. Vikaxkure HaubGoJiblllee I[eJoe peIIeHHe HepaBeHCTBA
f(x) > 0, eciu f(x) = —x? — 4x — 2000.

B6. Vrkaxure HauboJiblllee IleJioe DeIIeHHe HepaBeHCTBA
f(x) <0, eciu f(x) = x2 + 8x + 2000.

B7. Haiigure abOciiuccy TouKu rpadura (QyHKIUHU
8

x° - .

f(x)=—; % KacaTeJlbHasi B KOTOPOU IlapaJjuejbHa
x —

(unu coBmagaer) ¢ mpamoit y = —32x + 7.
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BS.

B9.

B10.

B11.

70

Haiinure TamreHc yrJyia HaKJIOHA KacaTeJbHOH, IIPO-
. 2

BeleHHOII K rpaduky QyHKIuu y=6x—— B ero Tou-
x

Ke c abOcruccoii (—1).

Haiinure yraoBo#li Koah(PuUIIMEeHT KacaTeJIbHOW, IIPO-
BeJleHHOU K rpaduky GyHKIuu y = sin(2x) B ero Tou-
Ke ¢ abcruccoir 0.

Ha pucynke msobpaskeH rpadmr QyHKIuu y = f(x)
U KacaTeJbHAsd K HEMY B TOUKe C aOCIIHMCCOM X, Haii-
IUTe 3HAUYEeHWEe IPOM3BOJHOU B TOUKE X,.

4_

Ha pucyuke msobpaskeH rpapux Qyarmuu y = f(x)
U KacaTeJbHasd K HeMy B TOUKe ¢ abciucconr x,. Haii-
IWTe 3HAUYEeHWEe IIPOM3BOJHON B TOUKE X,.




I. TPEHMPOBOYHbIE 3AOAHNA MO KYPCY MATEMATUKW (10—11-e KJTACChI)

B12.

B13.

B14.

B15.

B16.

B17.

B18.

Ha pucyuke msobpaskeH rpapur QyHKIu" y = f(x)
U KacaTeJbHasd K HeMy B TOUKe ¢ abcuuccoir x, = 2.
Haiigure 3HaueHme IMPOM3BOAHON B TOUKE Xy

L/
AM
T R
or ! x

2
Haiigure Touky Maxkcumyma QyHKIuu y = x3 — 3x + 2.
Haligure Mmuaumym QyHKDunm y = x3 — 3x + 2.

VYKasKHUTe UYHCJIO TOUYEK dKCTpeMyMa (DYHKI[UU

4
= 0,2.965 —=x3,
y 3

HaiinuTe HamMeHbIIee 3HaueHHe (QYHKIuU g(x) =
= 2x% — 6x mHa orpeske [0; 2].

Haiinure miomanb TpeyroJbHNKa, KOTOPBIH 00pasyer
KacaTejqbHasd K rpapury ¢pyuarmuum h(x) = lnx B TOU-
Ke ¢ abOcmuccoii 1 ¢ ocamMu KOOPAUHAT.

Dyuknusa y = f(x) onpeneneHa Ha mpoMe:RyTKe (—5; 5).
Ha pucynke wmsobpakeH rpa@uK ITPOM3BOJHOIN 5TOM
QyHKIIUUA.

y=r'®
(o 1 ]
N P
5 ~ 1 / X
~Ql\\ e
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B19.

B20.

B21.

B22.

72

K rpadury (GpyHKIUM IpoBesu KacaTeJbHBbIe BO BCEX
TOYKaX, a0CIMCChl KOTOPBIX — Iiejble umcia. CKOJIb-
KO U3 MOPOBEIEHHBIX KacaTeJbHbIX WMEIOT OTpPHIla-
TeJbHBIN yIJIoBOIl Koa(pduimenT?

dyaxknua y = f(x) ompegereHa Ha TIPOMEKYTKE
(—4; 4). Ha pucynke m3o0pasKeH rpa@uK IIPOU3BOI-
HOII 9TOU (PYHKIIWU.

Y A
AL Ny =)
N
\
4/ o1 \ X
o \
\
b

K rpaduky dyHKIUU OpoBean KacaTesbHble BO BCeX
TOYKaX, a0CIMCChl KOTOPBIX — Iiesble ynucia. CKOJIb-
KO U3 IIPOBEJEHHBLIX KAaCATEeJbHBIX WNMEIOT IIOJIOMKU-
TeJILHBIN YTJIOBOI KO3(MGUIIMEeHT?

B xaxoit Touke orpeska [—200; 200] dyHKIUS
y(x) = 4x? +23 npuHUMaeT HauMeHbIlee 3HaUeHUE?

Hatigute 3HaueHMe HTPOU3BOAHOU (PYHKITUU

x%-27
x2+3x+9

f(x)=
B Touke x, = 1000.
Haiigute 3HaueHMe NPOU3BOAHOU (DYHKIIUU

1-4x
2x+1

f(x)=

B TOuKe X, = —1.



I. TPEHMPOBOYHbIE 3AOAHNA MO KYPCY MATEMATUKW (10—11-e KJTACChI)

B23.

B24.

B25.

B26.

B27.

B28.

B29.

B30.

Haiinure 3HaueHre mpomsBOAHON (GYHKIUU
2
flx)=(x"+1) —2(x*+1)+1
B TOuKe X, = 2.

Haiinure 3HaveHmMe ImMPOM3BOAHOU (PDYHKIINI
16
f(x)=2Jx +—
x

B TOYKE X, = 4.

Haiinure 3HaueHve mpomsBOAHON (GYHKIUU
f(f)=cost+tgt

B TOUKe t0 = —T.

Hatigure 3Hauenme mpoM3BOAHON (PYHKITIN
f(x)=sint—ctgt

B Touke ¢, = 0,57.

VKarKuTe UnCJIo MesIbIX pernennii HepaseHcTsa f'(x) <0,

5

x° 16 ;5

ecan f(x)=——-—x".
f(x) P

Kaxoit yrom o6pasyer ¢ ochbio abcijcc KacaTeJabHad K
rpaduKy QYHKIUM y = X° — X B Hauaje KOOpAUHAT?
B orBere ykamuTe rpagycHy Mepy STOTO yrJa.

Haiinure yriioBoit Koa((puIiimeHT KacaTeJIbHOW K TIpa-
bury dymrmum g(x) = (x —1)%(x + 1) — (x* + 1),
OPOBEIEHHON B TOuKe c abciumccoi 1.

Haiinure yriioBoit Koa(puIiimeHT KacaTeJIbHOW K Tpa-

—2X .
buky QyHKOUU g(x):ﬁ, IPOBELEHHOU B TOUKE
X+

¢ abcmuccoit (—0,5).
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B31.

B32.

B33.

B34.

Haiinure TanreHc yrJyia HaKJIOHA KacaTeJbHOM, IIPO-
BeIeHHO!I K rpauky (pyHKIUUN

y=(x+1)(x5—x4+x3—x2+x—1)
B ero Touke c¢ aoOcruccoi (—1).

Haiinure yraoBoit Kosh@GuUIeHT KacaTeJbHOM, IIPO-
BeleHHO!I K rpauky (QyHKIuum y = cosx + 6tgx B

. T
ero ToukKe c abciiuccon E

Haiigure yrioBoii Koa(pduiimeHT KacaTeJabHOH, IIPO-
BeJleHHOU K rpadury QyHKROuum y = 2sinx — 3ctgx

., U
B €ro TO4YKe C aGCI_II/ICCOI/I g

Haiigure Toury rpadpuxa QpyHKIIUN
fF(x)=(x—-1)(x*C +x*P + . +x+1),

KacaTeJbHasg B KOTOPOW mapaJuiesibHa OCH aOCI[HCC.
B orBere yramkuTe cymMMy KOOPAMHAT 3TOM TOUYKH.

B35. Hanuiniure ypaBHeHMe KacaTeJbHOH K rpaduKy PyHK-

mun f(x) = x? + 2x, mapastesbHON IPAMOM

y = 4x — 5. B oTBeTe yKa'KuTe IJIOIIALb TPEYTOJIb-
HUKa, 00pasoBaHHOTO STOM KacaTeJbHOH M OCAMU KO-
OpJMHAT.

B36. HanmuimuTre ypaBHeHUe KacaTeJlbHON K rpaduKry QyHK-

B37.

74

muu y = x2 — 4x, mapajenbHO# ocu abGemuee. B or-
BeTe yrKaskure paccrosume ot Toukm (0; 0) mo sroii
KacaTeJbHOM.

Vraxkute TOuKy rpadpura QyHrmum y = x2 + 4x, B
KOTOPOM KacaTeJbHas IapajiejibHa TPAMON

y — 2x + 5 = 0. B orBeTe 3anuimnuTe CyMMy KOODIM-
HaT 5TON TOYKM.
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B38. Ykaxkute TOUKYy MaxkcuMyMma QYHKIuu g(x), ecau

g (x)=(x+6)(x—4).

B39. Vkakure TOouky MumHHMyMa OQyHKOuUH g(x), ecau

g (x)=(x-T)(x+3).

B40. Haiigure maxcumyMm (yHEnuzm f(x)=x®—2x%—7x+3.

x2+9

B41. Ykaxkure TOUuKy Maxcumyma QyHKIuUU f(x)=

B42. YraxuTe UMCI0 TOUEK SKCTpeMyMa (PYHKIIUU

g(x)=x° —15x3.

B43. Yrakure 4umMcIO0 TOUYEK SKCTpeMyMa (GyHKINHI

f(x)=x3(x-1)%.

B44. Ykaxure TOUKY MUHHMyMa (QPYHKIIIA

f(x)=x*+x*-5x+4.

x2+4

B45. Hatinute munumym QyHKIuu f(x)=

B46. YxakuTe AJUHY IPOMEKYTKA BO3pacTaHUA (MYHKIIUU

x3
f(x)=—§—x2 +3x+4.
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B47.

B48.

B49.

76

dyurnua y = f(x) onpeneneHa Ha mpoMesRyTKe (—3; 2).
T'padpukx ee mpomsBogHONM M300pasKeH Ha PHUCYHKe. YKa-
JKUTE UMCJIO IIPOMEKYTKOB yObIBaHUA (QDYHKIUU.

dyurmua y = f(x) ompegeseHa Ha IIPOMEKYTKE
(—2; 2). 'padpuk ee MPOMBBOLHOII M300paKeH Ha PU-
CYHKe. YKajKuTe UYHUCJI0 IIPOMEXKYTKOB BO3paCTaHUA
QYHKIIUA.

dyurnua y = f(x) ompegeseHa Ha IIPOMEKYTKE
(-4; 2). T'papur ee NTPOM3BOAHOU uU300paKeH Ha
pucynke. Haigure TOUKY X, B KOTOPOUW (YHKIUA
y = f(x) upunuMaer HauboOJIbIllee 3HAUCHUE.

29__ y=f'x

1+

1
27X




|. TPEHUPOBOYHbIE 3ALAHNSA MO KYPCY MATEMATVIKM (10—11-e KJTACChbI)

B50. ®dyuknua y = f(x) ompeaesieHa Ha IIPOMEKYTKe
(—1; 4). 'padurk ee TpoM3BOAHOI M300paKeH HaA PU-
cyuke. Haiiqure TOUKy X, B KOTOPOH (MYHKIUA Yy =
= f(x) mpuHIMaeT HaUMeHbIIlee 3HaAUEHUE.

o y=fx

B51. ®yaknua y = f(x) ompexesieHa Ha IIPOMENKYTKE
(—4; 3). 'padur ee MPomM3BOAHON M300pakeH Ha PU-
cyake. CKOJIBKO TOUEK SKCTpeMyMa mMmeeT (QYHKI[US
f(x) Ha sToM mpOMeKyTKe?

¥ y=f"x

B52. ®dyaknua y = f(x) ompeaesieHa Ha IIPOMEKYTKeE
(—4; 2). 'paduk ee mpom3BOAHOI M300pasKeH HaA PU-
CYHKe. YKa'KuTe [IJINHY IIPOMEXYTKA BO3pacTaHUS
bysrnum y = f(x).

Y y=/f"x)

|

B

|

\V]
=]
it
DY =
=
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B53. ®yuknua y = f(x) ompenmeneHa ma otpeske [0; 5].
I'padpurk ee mpoumsBOAHOI wmU300pakeH Ha PUCYHKeE.
VKaxutre AJIMHY OPOMEXYTKA YObIBaHUA (QYHKINHU

y = ().

B54. Haiigure HauboJblliee 3HaUeHNEe (PYHKIINHI
f(x) = x® — 3x ma orpeske [0; 3].

B55. Haiigure mauMeHbIllee 3HAUeHNEe (PYHKIIUU
f(x) = x® — 3x Ha orpeske [-3; 3].

B56. Haiinure mauMeHbIllee 3HaUeHUe (PYHKIUU
f(x) = x® + 3x ma orpeske [-2; 31].

B57. Haiigure mauboiibiliee 3HAaUeHNe (PYHKIUU
f(x) = x® — 3x Ha orpeske [-2; 31].

B58. Haiiqure HaumMeHbIllee 3HAUeHHUe (PYHKIIUL
f(x) = x*(x + 2)° Ha orpeske [-1; 1].

B59. Haiigure mamMeHbIllee 3HAUeHNEe (PYHKIIUUA
T T
f(x)=\/§x—\/§tgx—g\/§na oTpesKe [—g; §:|
B60. Haiigure mauMeHbIllee 3HAUeHHEe (PYHKIIUU

f(x):\/§x—\/§ctgx+§\/§ Ha OTpes3Ke [—g; g]

B61. Haiinure HauboJblliee 3HaUeHNEe (PYHKIINHI

f(x)=sinx+ gx Ha OTpe3Ke [O; %t]
T
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|. TPEHUPOBOYHbIE 3ALAHNSA MO KYPCY MATEMATVIKM (10—11-e KJTACChbI)

B62.

B63.

B64.

B65.

B66.

B67.

B68.

Haiigure mHamboJsblliee 3HaueHUE (PYHKIIUU

6
f(x)=cosx——x+4 Ha orpeske [O; 5_7:]
T

Haiinure mamMmeHbIlee 3HaueHue (PyHKIIUN
g(x)=+4cosx+5

Ha orpeske [1; 100].

Haiigure mambosibiliee 3HaUYeHNe (PYHKIIUU

g(x)=+/4sinx+5
Ha orpeske [1; 100].

Haiinure HammeHbIliee 3HaueHUEe (PYHKIINHT

X
=——+2
g(x) 100

Ha orpeske [—100; 100].
Haiigure mambosbiliee 3HaUYeHME (DYHKIIUU

X
=——+1
8(x) 100

Ha orpeske [—100; 100].

Teso mBMIMKeTCS IO IPAMOM TaK, UTO paccTosgHue S
(B MeTpax) OT Hero MO0 TOUKU B 5TOl mpsaMoil mame-

HsieTcs 1o sakoHy S(t)=2t2-12t2+7 (¢ — Bpems
IBIDKEHNUA B CeKyHZax). Uepes CKOJBKO CEKYH] IIO-
cjle HavaJla ABUKEHUS YCKOpeHHe Teja OyAeT PaBHO
36m/c2?

Teno pBuiKeTcsa IO NOPAMOW TaK, UYTO PaCCTOSHUE
OT HaAYaJbHONA TOUYKM U3MEHAEeTCA IO 3aKOHY
S=5t+0,2t>-6 (M), rme t — BpeMs IBIKEHHA B ce-
KyHgax. HalizuTe CKOpOCTL Tejla uepe3 5 CEeKYHI IIO-
cJe Hauajia JBUIKEHUA.
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B69.

IIpamas, mpoxonsias uepes HauaJao KOOpAWHAT, Ka-
caerca rpadura GyHrnum y = f(x) B Touxe (—2; 10).
Haiigure f(-2).

Yactb I

MHCprKLWIﬂ Ang y4dawumxcs. 3anuwmnTte peweHne ¢ nos-
HbIM ero 060CHOBaHMWEM.

C70.

C71.

C72.

C73.

C74.

C75.

C76.

80

Yepes Troury M(—1; 0) ¥ rpadpury pyHRIIMHT y =+/2x—1
IIpoBeJieHA KacaTejbHass. Hamuinure ee ypaBHEHUE.
B oTBeTe yraxkuTe I'pagyCHYIO0 Mepy yIja MeXIy Kaca-
TEJIBLHON M IOJIOMKUTEIbHBIM HampasiaeHuem ocu OX.

Hanumwure ypaBHeHIe KacaTelbHOH K rpaduKky QPyHK-

nun f(x)=+1-x, npoxoxgaiein uepes Touxky P(2; 0).
B oTBeTe yKasKuTe ILIOMALb TPEYrOJbHUKA, 00paso-
BAaHHOI'O B9TOM KacaTeJIbHOW M OCAMU KOOPJAMHAT.

IIpu kaxux sHaueHUAxX b mpamasa y = bx ABageTcA
KacaTeJIbHOH K mapabome f(x)=x%—-2x+47?

IIpn xakom 3HaueHuu a npamasa y = —10x + a aBuda-
eTcs KacaTeJbHOM K mapa6ose f(x) = 3x2 — 4x —2?

IIpu KaKUX 3HAUEHUAX @ TPSAMad Y = a4 TepeceKaer

3
x
rpadpur pyHKINU y=?+x2 0oJjiee ueM B OBYX pas-

JUYHBIX TOUYKaX?

IIpu xkakux 3HAUEHUAX a IpAMasg Y = a IepeceKaer
rpadpur PyHKIIUU y:x3—3x2 B €QUHCTBEHHOII TOuKe?

PaccmaTpuBaloTCsI BCEBO3MOMKHBIE IIPSIMOYTOJIbHBIE
nmapaJuiejenuie b, 00beM KasKJAoro M3 KOTOPBIX pa-
BeH 32 cM®, a ogHa u3 GOKOBBIX TpaHell ABJIgeTCA



I. TPEHMPOBOYHbIE 3AOAHNA MO KYPCY MATEMATUKW (10—11-e KJTACChI)

C77.

C78.

C79.

C80.

C81.

C82.

KBagpaTom. Halinure cpenu HUX IapaJijieenuIien C
HAUMEHBIIIUM IIEPUMETPOM OCHOBaHUs. B oTBere yKa-
JKUTE BTOT IEePUMETD.

Omnpenennte pasmMepbl OacceiiHma ¢ KBaApPaTHBIM JHOM
n oobemoM 32 M3 TaKkMM 06pa3oM, 4TOGBI CyMMa ILIO-
magu OOKOBOM MOBEPXHOCTH U ILIOINAAM OHA ObLIa
MHUHIMAJLHON. B 0TBeTe yKaKuTe ILIOIAAL OOKOBOI
IIOBEPXHOCTH.

PaccmarpuBaioTcsi BCEBOSMOKHBIE ITPAMOYTOJbHBIE
nmapaJiieselnie b, 00beM KasKJA0oro M3 KOTOPBIX pa-
BeH 4 cM®, a oHA U3 OOKOBBIX I'DaHell ABJIAETCA KBa-
aparom. Hafigure cpeau HuX mapajjiejelnuiiel ¢ Hau-
MEHBIIINM IIEPUMETPOM OCHOBAHUA. B oTBeTe yKaKu-
Te 3TOT IEePUMETP.

Haiinure mpoMe:KyTKH yObIBAHUS (PYHKITUU

f(x)=—7x+3sinx—-2006.

Haiinure MHOKeCcTBO 3HAUEHUN (QYHKIIUU

h(x)=2Jx+14+/6—x.

Haiinure MmHOXKeCcTBO 3HaueHHN (ODYHKIIUU

g(x)=4cosx—4+/4cosx+5.

HatinuTe MHOMXeCTBO 3HAaUeHUH (PYHKIIUU

g(x)=2V-x+3-3/5x-10.

3.2. NepBooGpa3sHas PyHKUUN

Conep:rkanue, npoBepsaemoe saganuamMu KVIM: mepBoo6-
pasHasg cyMMbl (YHKI[HII, IIepBooOpasHas IIPOU3BEIEHUS
(GYHKIIUM HaA YHNCJO, 3ajadya O ILJOINaAu KPHUBOJUHENHON
TPaIeIn.
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Yactb |

UHcTpykuma pna ydawmxca. [ante kpatkui oTBeT. [nq
KaXaoro n3 3afgaHnii OTBETOM MOXET ABNATLCH LLENI0e 4UCIOo
WU YMUCNOo, 3anMCcCaHHOEe B BUAE OECATUYHOM Opobu.

B1.

B2.

B3.

B4.

B5.

B6.

B7.

82

Beruucanre miomanb Gurypsl (S), orpaHUYEeHHON JIu-
Huavu y = x2, y = 0, x = 1, x = 2. B orBere 3a-
oumure 38S.

Boeruncanre miaomans Gurypsl (S), orpaHUYeHHON JIu-
Huamu y = x2 + 1, y = 0, x = 0, x =2. B orBere
sanuinute 3S.

Haiigure maomans GUIrypbl, OrpaHMYeHHON ochbio abce-
T T
uce, IPSIMbIMU ng, x=§ u rpa@uKoM (PYHKIUU

y=2sinx.

Haiigure maomaas GUIrypbl, OrpaHMYeHHON 0Chbio abc-
nuce, OpaMbIMU X = 2, X = 4 u rpadpuromMm QYHKIUU

1
y=—.

2
HaiinuTe 3maueHue BbIpakeHus 3S, rae S — ILIO-
magb (QuUrypsl, orpaHMYeHHON mapabosoi y = x2 u
upamon y = —2x.
Hatinute sHaueHuwe BbIpasKeHus 3S, rme S — ILJI0-

maab QUIyphl, OrPAHUYEHHOM mapaboJson y = x2 — 4x
u npamout y = 0.

Hatigute naomianb (PUTyphl, OTPAHUUEHHON JUHUAMUI
y=x3,y=0,y=—2_



|. TPEHUPOBOYHbIE 3ALAHNSA MO KYPCY MATEMATVIKM (10—11-e KJTACChbI)

BS.

B9.

B10.

B11.

B12.

B13.

B14.

B15.

B16.

B17.

Haiinure nnomans Gurypsl, orpaHUYeHHON ochbio abc-
T
IUCC, IPAMBIMU X =—§, X = 7 U rpa@uKoM (pyHKINU

Y = cosx.

Haiigure niomiaab Urypsl, orpaHNUYeHHON JUHUAMU
y=x'—-4x*+6x2-4x+1,x=0,x=1,y = 0.

Haiinure nuomanb Gurypsl, orpaHUUYeHHON JUHUAMU
y=(x— 2)(x? + 2x + 4) + 8, ocblo opauHAT U y = 8.

Boruncaure 3+/2S, rme S — miomans GUIypel, orpa-
HUYeHHOH nuHHAMEA y=X, y=+4-x, y = 0.

Beruucaure 3S, rome S — miomianb (GUTyphI, OTPaHU’-

4eHHO! nuHUAME y=+/x, y=+8-x, y = 0.

Haiigure sHaueHume BbIpaskeHus 3S, rae S — ILIO-

manb GUrypsl, OrpaHWYEHHON JIHMHUAMH y=+x+1,
y=x-1,y=0.

Haiinure nuomanb Gurypsl, orpaHUUYeHHON JUHUAMU
y=x,x=-3, x =3,y =0.

Haiigure niomniaab (Urypsl, OrpaHUUYEeHHON JUHUAMU
Jy=vx, x =0, x =3,y =0.

Haiinure nmomanb Gurypsl, orpaHUUYeHHON JUHUAMU

yzzxz, x=0, x = 3.

F/(x) m F,(x) — pnBe pasiWuHble IepBOOODPa3HbIE
Gyrrnun f(x), mpuuem F,(3) = 8, F,(5) = 12,
F,(5) = 14. Hatinure F,(3).
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Yactb I

MHCprKLI,VIH Ang y4dawumxcs. 3anuwmnte pelieHne ¢ nos-
HbIM ero 060CHOBaHMEM.

C18.

C19.

C20.

C21.

C22.

C23.

C24.

84

Haiigute niomianb (PUTyphl, OTPAHUUYEHHON JUHUAMUI
y=2x2+3xmuy=>5.

Hatigute niomianb (PUTypbl, OTPAHUUYEHHON JUHUAMUI
y=2x2-3xny=-1.

Hatigute miomanb (PUTyphl, OTPAHUUYEHHON JUHUAMUI
y=x2-6x+5my=5-2x — x2

Hatinute sHaueHume BbIpaskenus 3S, rme S — ILIO-
maab (PUryphbl, OTPaHWYEHHON Trpa@uKoM QYHKIUHN
y = 2x — 2 um rpadukoM ee ImepBooOpasHoit F(x),
suas, uto F(0) = 1.

Hatigure naomanb (UTypbl, OTPAHUUEHHON JUHUAMUI

y=+~1-4x, KacareinbHO! K rpa@uKy sTON (PyHKIINU
B ero TOuKe ¢ abcuuccoin x, = & u mpamoit y = 0.

Haiigute niomanb (PUIypbl, OTPAHUUYEHHON JUHUAMU

y=+~2x—-1, kacarenbHO#l K rpadpury sToil pyHKIUUN
B ero TO4YKe ¢ a0crumccoi X, = 5 u npamon y = 0.

Ha muOKecTBe R 3amaHa (PyHKIUA
f(x)=-3x>-2x+16.

Hatitu mnpousBenenue HyJeili TOi mTepBOOOpPa3HOI,
rpaduk KoTopoi mpoxoauT uepesd Toury M(—1; 0).



|. TPEHUPOBOYHbIE 3ALAHNSA MO KYPCY MATEMATVIKM (10—11-e KJTACChbI)

C25.

C26.

C27.

C28.

C29.

C30.

C31.

IIpu kaxkux sHaueHmMAX X, x€[m; 2n] obpamiaercsa B
HYJb Ta U3 IePBOOOPA3HBIX (PYHKITUL

f(x)=cosx—sinux,

3n
KoTopad IIpu x:? nuMeeT 3HaUeHUe, paBHoe —27

T 3.
Ilpum Kakux 3HAYEHUAX X, XE E; 7 obOpaitraercs
B HYJb Ta U3 IIePBOOOPA3HBIX (PYHKIIUU

f(x)=2cos2x—sinx,

KoTopas Ipu X = T HMeeT 3HaueHHe, paBHoe —1?

Beruucanre momans GUrypbl, OTrpaHNUYEeHHON JTUHUA-

MU y:\/4—x2, y = 0.

Haiinure nuomanb Gurypsl, orpaHUUYeHHON JUHUAMU

y=v8x—-x*-12, y = 0, x = 4.

CpaBuure suauenus F(1) u F(2), ecau F(x) — mepso-

obpasHaa maasa QyHKIuu f(x)= —Jx%%° +200.

Vraure oOmIuii BuA IIEePBOOOPASHBLIX OJIA (PYHKINU
f(x) = (x—-1)(x+3)*.

YrakuTe mepBooOpasHyi0 QyHKIIAU
f(x) = (x+5)(x-7)*,

npoxoaaInyo uepes Toury M(7; 0).
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KOHTPOJIbHAAl PABOTA Ne¢ 5
BapuaHT 1

Yactb |

UHcTpykuma pna ydawmxca. [ante kpatkuii oTBeT. s
KaXXaoro U3 3aJaHui OTBETOM MOXET SBAATbCA LENI0e 4YUC/o
WM 4YUCNO, 3anucaHHOe B BUAE OeCATUYHOW Apobu.

B1.

B2.

B3.

B4.

B5.

B6.

86

Haitnure f/(4), eciu f(x)=4Jx —5.
Haiigure g'(g), ecau g(x) = 4x + cosx.

Teno nBUIKETCA MO MPAMOM TaK, UYTO paccTosHme S
(B MeTpax) OT HETo A0 TOUYKU B 3Toll mpaAMoOil maMme-
HseTcs o 3akony S(t) = 3t2 — 12t + 7 (t — Bpemsa
IBUKEHUA B CEeKyHJax). Ueped CKOJIBKO CEKYHJ IIO-
cjie HavaJia JBUMKEHUSA MI'HOBEHHAd CKOPOCTh TeJja
oymer paBHa 72 M/c?

Haiinure TamreHc yrJyia HaKJIOHA KacaTeJbHOH, IIPO-
. x-3
BeleHHO!I K TrpapuKky QYHKINU f(x):—4 B €ro

x+

TOuKe ¢ abcruccoii (—3).

VKaxuTe KOJIMYECTBO IIeJIOYNCJI€HHBIX peI_HeHI/Iﬁ HEe-

paseHcTBa g'(x)<0, ecau g(x) = 2x2e*.

F,(x) u Fy(x) nBe pasniuuHble IepBOOOpasHble (PyHK-
nuu f(x), npuuem F,(7) = 8, F,(7) = 18. Haiigure
F,(2), eciu F (2) = 3.



|. TPEHUPOBOYHbIE 3ALAHNSA MO KYPCY MATEMATVIKM (10—11-e KJTACChbI)

B7. Ha pucynke uso0pakeH rpaduiK IPOM3BOLHON HEKO-
Topoit QpyHKIuU Yy = f(x), 3aJaHHON HA IPOMEKYTKE
(—=3; 3). CKOIBKO TOUEK MaKCUMyMa mMeeT (PYHKIIUS
Ha 5TOM TPOMEKyTKe?

LA y=r

et

=
x

N

—iik // g Nl 3

B8. Haiigure Munumym pyuknun g(x) = 3x° — 5x3.

B9. Haiigure miomanb (PUIyphbl, OrpaHUUYEeHHON Mmapabo-
Joit y = x? u mpamoit y = 9.

Yactb I

UHcTpyKkuua gna yvawmxcd. 3anuiunte pellueHue C nos-
HbIM ero 060CHOBaHUEM.

C10. HaiimuTe HauMeHBLIINII M3 BO3MOMKHBIX YIJIOB, oOpa-
3yeMBIX C MOJIOKUTEJbHBIM HaIIpaBJeHueM ocu aob-
CIIICC KacaTeJbHOU K TpaduKy (QpyHKIIUUN

4
f(x)=§x3—2x2+2x+1.
B oTBere zamuiinTe ero rpagycHyio Mepy.

BapuaHT 2

Yactb |

UHcTpykuna pna yvawmxca. [ainte kpatkui oteet. nsa
KaXxaoro n3 3afaHunii OTBETOM MOXET ABNATLCSH LEesioe YMUC/o
WX 4YMCno, 3anMcaHHoe B BUAE OECATUYHOM OpobMu.
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B1.

B2.

B3.

B4.

B5.

B6.

B7.

BS.

88

Haiinure f/(16), ecau f(x)=8Vx —3.
Haiigure g'(n), ecau g(x) = 5x — sinx.

Teno mBMMKETCA MO TPAMOI TaK, YTO PACCTOAHUE OT
HavYaJbHON TOUKMW M3MEHseTcA II0 3aKoHy S = t +
+ 0,4t2 — 6 (M), Tme t — BpeMsaA JBUKEHHS B CEKYH-
nax. Haiigure ckopocThs Tena ueped 10 cekyHn mocJie
Hauajga JBUMKEHUA.

Haiimure TaHremc yrJjia HaKJOHa KacaTeJIbHOW, IIPO-

x—-3
BeleHHO! K rpaduky GQGyHKIUUN ]"(:)c)z—2 B €ro
X+

TOuKe ¢ abcruccoi (—3).

VKaKHUTe KOJIUYECTBO IEJOUYMCIEHHBIX DelIeHull He-
paBeHcTBa g'(x)<0, ecam g(x) = 3x2e*.

G,(x) u Gy(x) nBe pasiuuHBIE IEPBOOOpas3HBIE (DYHK-
nuu y = g(x), npuuem G,(2) = 3, G,(2) = 7. Haiigu-
e (G,(6), ecnmu G,(6) = 5.

Ha pucynxe msobpaskeH rpaduk IPOM3BOSHON HEKO-
Topoit GyHKIuu y = f(x), 3agaHHONU Ha IPOMEKYTKE
(—2; 2). CKoIbKO TOUEK MUHUMYyMa HUMeeT (PYHKIIUS
f(x) HA sTOM TpPOMEXKYTKEe?

[ ] b=re

N ' \
X /
N 0

B
B
S
o
tat

Haiigure makcumym QyHrmum g(x) = 3x° — 20x3.



I. TPEHMPOBOYHbIE 3AOAHNA MO KYPCY MATEMATUKW (10—11-e KJTACChI)

B9. Haiigure 3maueHue BbIpakeHusa 3S, rge S — MJIO-
maab (QUrypbl, OrpaHMYEHHON mapaboyioii y = x2 u
npamoit y = 4.

Yactb I

MHCprKLI,I/ISl ang y4dawuxcs. 3anuwmnTte peLweHne ¢ nosn-
HbIM ero 0O60CHOBaHMEM.

C10. HaiimuTe HauMeHBLIINII M3 BO3MOXKHBIX YIJIOB, obOpa-
3yeMBbIX C IIOJIO)KUTEJbHBLIM HaIlpaBJeHUEM ocu aldc-
mucc KacaTesJbHON K rpaduky (GpyHKIUUN

x3
f(x)=§—x2+2x—3.

B oTBere samuinuTe ero rpagycHyi Mepy.
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4. TEOMETPUA
4.1. NnaHnmeTpusa

Conep:ranue, npoBepsaemoe s3amanuamMu KUM: npusHa-
KM paBeHCTBA M NOAOOUA TPEyroJbHUKOB, DEIeHWEe Tpe-
YTOJIBHUKOB, ILJIOMIAAb TPEYToJbHUKA, ITapaJjieorpaMM u
€ro BUJbI, Tpamelnua, OKPYKHOCTb, BIUCAHHASA B TPEYTOJIb-
HUK, OKPY’KHOCTh, ONMCAHHAA OKOJIO TPEYTOJbHUKA.

Yactb |

UHcTpykuma pna ydawmxca. [ante kpatkuii oTBeT. s
KaXa0ro n3 3agaHunii OTBETOM MOXET ABNATLCH LLENI0e 4YUCOo
WU 4YnUCno, 3anncaHHoe B BUAE OECATUYHOM Opobu.

Bl. Haiigure auaMeTp OKPYKHOCTH, OIIMCAHHON OKOJIO
MIPAMOYTOJbHOTO TPEYroJbHHKA C KaTeTaM’, PaBHBI-
mMu 6 u 8.

B2. Haiigure amaMeTp OKPYKHOCTM, OIIMCAHHON OKOJIO

KBajpara co CTOPOHOI 8+/2.

B3. Haiigure miuomans Kpyra (S), BIMCAHHOTO B IIPSIMO-
YTOJBLHBIA TPEyroJbHUK C KaTeTaMu, paBHbIMUu 24

S
u 10. B oTBeTe yKaykuTe —.
i

B4. Haiigure miomans kpyra (S), BIMCAaHHOTO B KBajpaT

S
¢ gmaroHanpio 10/2. B orsere VKaxKuTe —.
b4

B5. Haiigure mioiagb PaBHOCTOPOHHEI'O0 TPEYyroJbHUKA,
cropoHa KoToporo paBHa 2%3.
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. TPEH/IPOBOYHbIE 3AOAHUSA MO KYPCY MATEMATUKW (10—11-e KJTACChI)

B6.

B7.

BS8.

B9.

B10.

B11.

B12.

B13.

Haiigure pumaromans AC mnapannenorpamma ABCD,
eciu AB = 16, AD = 7, BD = 21.

Haiigure mimomians mnapaiienorpamma ABCD, eciau
AB = 13, AD = 14, BD = 15.

Haiigure miomianbs pomba ¢ AMaroHaJIsSIMU, PABHBIMU
10 u 16.

Haiigure BBICcOTYy pomba co ctroponoit 10 cm um nma-

rogajgpio 12 cwm.

PaBuoGenpennasa tpanenus MNPQ(MN|PQ) onucana
OKO0JIO OKpy:kHOCTH. U3BecTHo, uro MN = 1, PQ = 9.

Haiigure paguyc OKpPy:KHOCTH.

Haiigure mmomans xpyra (S), BOMCAHHOTO B PaBHO-
6enpennyio Tpanenuio ABCD (AB|CD), eciu AB = 4,

DC = 16. B oTBeTe yKa)Kkure §
i

Haiigure pgauHYy BBICOTBI, IPOBeAeHHONI K OOKOBOI
CTOpPOHE PABHOOEAPEHHOTO TPEYroJbHUKA CO CTOPOHA-
mu 20, 20, 32.

Haiigure naumy OosbIlleil fuaroHAJJUN IapajjeorpaM-

Ma co cTopoHaMH 3+/2 cM u 1 cMm u yruom 45°.
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B14. Ha kieruaroii 6ymare ¢ KiaeTkamu pasmepom 1 cm X 1 cm
n300pakeH TpPeyroJbHUK. Haliaure miaomanb Tpe-
yroabHUKa (B KBaJApPaTHBIX CAHTUMETPAaX).

B15. Ha kieruaroit Oymare ¢ KjaeTkamMu pasmepoMm 1 cv X 1 cm
n300pasked TpeyroJbHMK. Halaure BBICOTY, IPOBe-
IeHHYI0 K OOJIbIIIell CTOpOHE TPeyroJbHUKa (B CAHTHU-
MeTpax).

1cm

B16. Ha kmetuartoii Oymare ¢ KJjeTkamu pasmepoM 1 cM X 1 cm
n3o0paskeH TpeyroJbHUK. HaliguTe MemumaHy Tpe-
YTOoJIbHUKA, IIPOBEeAeHHYI0 K 00JbIlell cTopoHe (B caH-
THUMEeTpax).

1 cm
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|. TPEHUPOBOYHbIE 3ALAHNSA MO KYPCY MATEMATVIKM (10—11-e KJTACChbI)

B17. B tpeyronbsuauke KBC yron K pasen 90°, KB = 12,
KC = 16. HalimuTe CMHYC MEHBIIETr0 yIJja TPeyroJib-
HUKA.

B18. B rpeyroapunke KBC yron K pasen 90°, KB = 12,
KC = 16. HalizuTe KOCWHYC MEHBIIIEro yrjia Tpey-
TOJIbHUKA.

B19. B tpeyrossauke KMB yron M pasen 90°, KB = 10,
BM = 8. HaizuTe KOTaHTe€HC MEHBIIIEro yrJja Tpey-
TOJILHUKA.

B20. B tpeyroapuuke KMB yron M pasen 90°, KB = 26,
BM = 10. HaiizuTe TaHreHC MEHBIIIEr0 yrJjia Tpey-
TOJILHUKA.

B21. Haiigure maomanb Tpeyroabuuka ABC, eciu AC = 7,
BC =83, DCB = 60".

B22. Haiigure miaomianb Tpeyroabuuka PAM, eciu PA = 8,
AM = 4, Z/PAB = 30°.

P

93



Er>. MATEMATUKA. CEOPHUK 3ALAHNN

B23.

B24.

B25.

B26.

B27.

94

B tpeyronsuuke AEC yron E pasen 90°, AC = 10,
CE = 8. HalizuTe cuHyC BHEIIIHEro yrJja IIpu Bep-
mune C.

B rtpeyroasauxe AEC yron E pasen 90°, AC = 10,

CE = 6. HaiizuTe KOCHMHYC BHEIIIHEro yrJja IpH Bep-
mune C.

B tpeyroapuuke MPK yroa P pasen 90°, MK = 25,
PM = 24. HaifinuTe TaHTeHC BHEIIIHEro yrja IIpu Bep-
muHe K.

Ha kmeruaroii 6ymare ¢ KjaeTkamMu pasmepom 1x1 cm
nsobpaskex pom6. Halimnre paguyc BOINCAHHON B HETro
OKpPY:KHOCTU (B CAHTHMETPAax).

Ha xiaeruatoit 6ymare ¢ KjeTkamMu pasmepom 1x1 cm
nsobpaskex pom6. Haiimure BbICOTY pomba (B camTu-
MeTpax).

1 cMm




|. TPEHUPOBOYHbIE 3ALAHNSA MO KYPCY MATEMATVIKM (10—11-e KJTACChbI)

B28.

B29.

B30.

B31.

B32.

B33.

B34.

B35.

B rtpeyroneuuxke MNP MM,, PP, — wMeauaHsl,
MM, =948, PP, = 6, ZMOP = 150°. Haiinure MP.

B tpeyronsauke ABC AA,, BB, — menuansl, AA, = 9,
BB, = 15, £ AMB = 120°. Haiinure AB.

C

B

B tpeyroasuuxke MOA yroa A pasenm 90°, MO = 9,
sin/ZM = 0,4. Haiigure OA.

B tpeyroabuuke KOE yron E pasen 90°, EO = 10,
ctgZ0 = 1,(6). Haiigute KE.

B Tpeyroabuuke co cropoHamm 7 cMm, 9 cm, 14 cm
HaWauTe OJWHY MeAUaHbl, IPOBEJEeHHON K OOJbIIei
CTOPOHE.

B TpeyronsauKe co croponamu 7 cm, 11 cm, 12 cm Haii-
IUTe MeIuaHy, MPOBEIEHHYI0 K OOJIBIIIEH CTOPOHE.

Hatigure mmaMeTp OKPY!KHOCTH, BIHMCAHHOW B Tpe-
yroJbHUK co cropoHamu 20, 20, 24.

Haiigure muaMeTp OKPY!KHOCTU, BIIMCAHHON B Tpe-
YTOJIBHUK CcO cTopoHammu 15, 15, 24.
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B36.

B37.

B38.

B39.

B40.

B41.

B42.

B43.

B44.

96

B paBHOOEIPEHHOM TPEYTOJbHUKE OOKOBBIE CTOPOHBI
paBHBI 20, a KOCUHYC yIJa OIPU OCHOBAHUU TPEYTrOJIb-
Huka paBeH 0,8. Hailigure mepumMmeTp TpeyrobHUKA.

B paBHOOEIPEHHOM TPEYTOJbHUKE OOKOBBIE CTOPOHBI
paBHBI 34, a KOTAHTEHC yTIJla IPU OCHOBAHUU TPEYTOJIb-

15 .
HUKA pPaBeH e Haiigure miomans TPeyroabHUKA.

Haiigure pagmyc oKpysKHOCTHM, OIIMCAHHON OKOJIO Tpe-
yronbuuka ABC, eciu AB = 18, AC = 5, AH = 3 u
AH — BrwicoTa Tpeyroabauka ABC.

Hatigure paguyc OKPY!KHOCTH, OIHNCAHHOM OKOJIO
Tpeyroabuuka MNP, ecitu MN = 5, NP = 16,
NA = 4 u NA — BwicoTa Tpeyroiabuuxa MNP.

Haligure paauyc OKPYKHOCTH, OIMCAHHON OKOJIO
TpeyroJbHuUKa co cropoamu 9, 10, 17.

Haiinure pagmyc OKPYsKHOCTH, OIIMCAHHOM OKOJIO
TpeyrojJbHuKa co cropoHamu 4, 13, 15.

Tpu OKpPYKHOCTH, Paguychl KOTOPBIX 6 cM, 2 cM u
4 cM, KacamTcA APYr Apyra BHemIHUM obOpasom. Haii-
IUTe pamuyc OKPY:KHOCTU, TPOXOAAINell uepes IIeH-
TPBI HAHHBIX OKPY:KHOCTEH.

Tpu OKpPy:KHOCTU, paguychl KoTopbix 10 M, 2 M u
3 M, KacamTcsa APYT Apyra BHeMIHHM oOpasom. Haii-
INTe TUAMETP OKPYIKHOCTH, IPOXOIAINell yepes IIeH-
TPBI HAHHBIX OKPY:KHOCTEH.

OKpPYKHOCTH BIIMICAHA B PaBHOOEAPEHHYIO TpAaIeIuio,
IJIOIaAL KOTOpoii paBHa 64 cm. Haiimutre OOKOBYIO
CTOPOHY Tpamenuu (a), eciIu OCTPBIA YroJl IPU OCHO-

BaHuM Tpanenuu pased 30°. B orBere samumimuTe av/2.



|. TPEHUPOBOYHbIE 3ALAHNSA MO KYPCY MATEMATVIKM (10—11-e KJTACChbI)

B45.

B46.

B47.

B48.

B49.

B50.

B51.

B52.

Haiinure miaomaas paBHOOEAPEHHON Tpamelnuu, AuAa-
roHajb KOTOPO¥ paBHAa 3V2 wu cocrasisier ¢ OCHOBa-
HueM yroa 45°.

B Tpeyrosnsuuxke ABC cropona AB = 12 cm, BC = 16 cwM,
MenuaHbl TpeyroibHuka AA;, u CC, mepecerarTcd
nox yraom 90°. Haiigure mauny croponsl AC. B or-
Bere samumunre AC+/5.

CpenHue JTUHUU OPAMOYTOJLHOTO TPEYTroJbHUKA, IIa-
panienbHBIE KaTeraM, paBHBI 5 cm u 12 cm. Haiigu-
Te BBICOTY TpeyroJibHuKa (#), ONyIeHHYI0 U3 BEPIIIN-
HBI IpAMOro yrja. B orBere 3anuinurte 13A.

B mpamoyronbauke MNP cropona MN B 6 pas
MeHbIIe auaroHanu N@. HuaroHanm IpAMOYTOJIbHI-
Ka mepecekaiorcad B Touke E. IlepumeTp TpeyrosbHU-
ka NEM pasen 35 cm. Haligure nuaronanns MP.

B rpanenuu ABND (BN || AD) mposejena cpemnas
aunaua OE. Haligure ninHYy HaMMEHBIIEro 13 OTpPes-
KOB, Ha KoTopble OF pasbuBaerca auaroHanamu BD
u AN, eciu BN = 12 u AD = 20.

B paBuoGempennoii tpamernuu FOND ON || FD 1upo-
BefeHa cpenHsas JuHusa AB. W3 BepHIMHBI TYHOTO
yrJia Tpamernuu mposegeHa Beicota NC. Haigure miu-
Hy FC, ectu ON = 8 u FD = 18.

Haiigure miomanp mapaJjjiejsorpaMMa, eClid ero MeHb-
mas AuaroHaJ b HepPIeHANKYJIspHa OOKOBOII CTODPOHE
W BBICOTA, MPOBeIeHHAsS M3 BEPIINHBI TYIOro yrja
mapaJjiejiorpaMMa, IeJUT OOJBIIYI0 CTOPOHY Ha OT-
pesku 9 cm u 25 cwMm.

Haiigure mniomank OpAMOYTOJBLHOTO TPEyroJbHUKA,

ecJamn AJUHA TUIOTEeHY3hl paBHa 2413 cMm, a gawmHa
MeIUaHbI MEHBIIIETO0 OCTPOrO yrjla paBHA 5 CM.
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B53.

B54.

B55.

B56.

B57.

B58.

B59.

B60.

B61.

98

B napaunenorpamme ABCD cropona AD=442,
Z ABD = 30, £ BDC = 45, Haligure IjuHy CTOPOHBI AB.

Yroa mpu BepIrHe PaBHOOEAPEHHOTO TPEYroJbHUKA
pasern 120°. Boxosaa cropona pasHa 4. Haiigure
KBajgpaT IJUHBI MeAUaHbl, IPOBEAEHHON K OOKOBOIi
CTOPOHE.

Haiinure mmomanpe mapaJaenorpamvma MPKN, ecan
/ PKM = 45°, PK =52, PN = 26.

Haiinure miromiank IPAMOYTOJBHOTO TPEyroJbHUKA,
ecJr PamguyChl €ro BONCAHHOUW M OIIMCAHHON OKPYJK-
HOCTeli paBHBI COOTBETCTBEHHO 2 CM M 5 CM.

B tpeyronsuuke M BO noctpoena BvicoTa BH. JlynmHa
BO = 5, OH = 4, paguyc OKPYKHOCTU, ONHCAHHON
okoJio Tpeyroabauka MBO, pasern 10. Hatimute niau-
HY cTopousl MB.

OKO0JIO OKPYKHOCTU AmaMeTpoM 15 ommcaHa paBHOOe-
IpeHHas Tpamenus ¢ OOKOBOM CTOpPOHOU, paBHOoir 17.
Haiinure miuHy OGOJIBINIETO0 OCHOBAHUS TPAIEIINH.

Ha pgumaromanmu BD mnpamoyroabHuka ABCD B3sTa
Touka N Tak, uro BN:ND = 3:2. Huaronanam mps-
MOYTOJIbHUKA mepecekarTca B Touke O. Hatigure
mIomans uderoipexyroiabauka ABCN, eciu AC = 10
u - AOB = 30°.

B mapannenorpamme MNPQ Ouccekrpuca yriaa M
nepecexkaetr cropony NP B Touke A Tak, uto AN: AP =
= 3:2. HalimuTe nIuHY MeHbIIell CTOPOHLI IIapaJjje-
JorpaMMa, ecJi ero IepuMeTp paBeH 48 cM.

KareTbl IpPsMOYIroOJILHOIO TPEYrOJbHUKA MMEIOT IJIH-
Hy 12 u 5. Haligure OIauHy MeIuaHbI, IIPOBEIEHHYIO
K THUIIOTEHYS3e.



I. TPEHMPOBOYHbIE 3AOAHNA MO KYPCY MATEMATUKW (10—11-e KJTACChI)

B62.

B63.

WsBecTHb! AnmHBI cTOPOH Tpeyroabuuka ABC:AB = 6,
CA = 7, BC = 5. Ha nyue BC BbIOpama Takas TOUYKa
F, uro yron BAF paBen yray ACB. Hailinute MeHB-
Iyl cTOpoHy TpeyroabHuka ACF.

Tpamermua MNPQ@ Buucana B OKPYKHOCTH. Hatimure
CPEeIHIOI0 JJUHUIO TPAIEeIUl, €CJI ee MEHbBIIIEe OCHOBAHME
MN paBuo 24, sin/M@QN = 0,2, cosZPM@® = 0,6.

Yactb I

UHcTpyKkuua anga y4dawmxca. 3anuiimite pelleHue ¢ non-
HbiIM ero o60CHOBaHUEM.

Cé64.

C65.

C66.

Ce7.

Juaronanm BBITYKJIOTO YeThipexyroabHuka ABCD tme-
pecekaioTcsi B Touke P. l3BecTHBI ILIOMIAAN Tpe-
YTOJNIBHUKOB: S, ., = 4, Sy, = 12, S, = 6. Haiinu-
Te ILIOIAAb TpeyroabHuka ADP.

JuraroHanau BBITYKJIOTO YeThipexyroabHuka ABCD tme-
pecekaioTcsa B Touke P. W3BecTHBI ILIOMIAAU Tpe-
YTOJNBHUKOB: S,,, = 6, Sy, = 9, S, = 12. Haiigu-
Te IJIOINAAb Tpeyroabumka ADP.

Ha croporne AB tpamenuu ABCD (BC | AD) Bzara
Touka K Tak, uto AK:KB = 2:3. Touka O — mepe-
ceueHue otpeskoB KC u BD, touka M — mepeceue-
HUe [OBYX MNPAMBIX: OJHA M3 HUX NPOXOAUT uUepes
Touku A u D, agpyras — uepes K u C. WI3BecTHO, UTO
AD:BC = 2:1. HalizuTe OTHOIIIEHHE ILIOIIaAeil Tpe-
yroabHUKOB OBC u OCD.

Ha 6okosBoii cropore AB Tpamenuu ABCD B3sTa TOY-
ka K rtak, utro AK:KB = 3:1. Touka O — mepeceue-
Hue otpeskoB KC m BD, touka M — mepeceueHue
IBYX IPAMBIX: OZHA M3 HUX IIPOXOAUT 4Yepe3 TOUKU
A u D, npyras — uepe3 K u C. UsBectHo, uto AD:BC =
= 5:2. HalizuTre oTHOIIEeHUE ILJIOIIalel TPeyroJibHU’-
kKoB OBC u OCD.
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C68.

C69.

C70.

C71.

Huaronanu tpanenuu MNPQ mepeceKarTcd B TOUKe
O u nmensarcs 3TOM TOYKOM B oTHoIlumeHuu 1:4. Hatigu-
Te ILIOM[AJh TPAIEIMM, €CJAM ILIOIaAb TPEeyroJbHUKA
NOP pasua 16.

B mpamoyronpauke MNP Touka A JIeKUT Ha OpPsS-
moii MN rtak, uro LMAQ = ZQAP. Hanngure AM,
ecaiu PQ = 2, PN = 1.

B okpy:xuocTu ¢ paguycom 10 mpoBemeHBI ABe mapaJ-
JenbHBbIe XopAbl aguHamMu 12 um 16. Hafigute pac-
CTOSHIE MEKIY XOPIAaMIU.

IIpamas kacaeTcsa OKPYsKHOCTeH pammycoB 2 m 6 B
Toukax B u C. I3BecTHO, UTO pacCTOSHUE MEXKIY IeHT-
pamu okKpy:kHocTeii paBuHo 10. Haiimure maumy BC.

4.2. CrepeomeTpus

Copep:xkanue, mpoBepsemoe 3amanusavu KMM: nupamum-
la, Ipu3Ma, Teja BpallleHWd, KOMOWMHAIIUU TeJ.

Yactb |

UHcTpykuna pna ydawmxca. [ante kpatkuii oTBeT. [nq
KaXa0ro n3 3afaHunii OTBETOM MOXET ABNATLCS LEN0e 4YUCOo
WX 4YMCno, 3anncaHHoe B BUAE OECATUYHOM Opobu.

B1.

B2.

B3.

B4.

B5.

B6.
100

Pe6po Ky6Ga paBHo 3+/2. Hajinure amaroHagb rpaHu
Kyo0a.

Pe6po Kyba paBHo 4+/3. Haiizmre nuaroHamb Kyba.
Pebpo kyGa pasHo 232. Haiizure o6beM Ky6a.

Pebpo kyba paBHO 2J2. Haiinure IJIOIAAb ITOJTHOM
OBEPXHOCTH Ky0a.

IuaroHanp rpaHu Kyba pasHa 2+2. Haiigure 06beM
Kyo0a.

Iuaronans kyba paBHa 6+/3. Haiigure o6bemM Kyba.



|. TPEHUPOBOYHbIE 3ALAHNSA MO KYPCY MATEMATVIKM (10—11-e KJTACChbI)

B7. O0bem npsamoyrosbHoro napasuiesenunena ABCDA,B,C,D
pasen 24. Haiigure oobem mmupamuasl D ABCD.

A

D

17171

¢,

B8. O0bem npamoyrombHOro napasuiestenunena ABCDA,B,C D,
paBen 96. Halinure o6bem nmupamuasr D ACD.

B

1

7’
7
e

A

-

D

Cc

1

B9. O6bem npsamoyronbHOro napasenenunena ABCDA B,C D

17171

paBen 24. Haiinure o6bem nmpusmbl ABDA B D, .

C

1
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B10.

B11.

B12.

B mpamoii Tpeyronwsnoit npusme ABCA B C, nuaro-
Hasb AB, paBHa J5, a BbicoTa paBua 1. Haiigure
00beM MPU3MBI, €CJIV B €6 OCHOBAHUU JI€KUT PaBHO-
OeZpEHHBIN NIPSAMOYTOJbHBIN TPEYTOJIbHUK C IPSAMBIM
yroiom ABC.

Bl
1
A L1 C
1 1
71
1 1
1 1
1 1
1 1
! 1
1 Bi./\
I %’ Tkl
- =~
A C

B npsamoii Tpeyronwnoit mpusme ABCA B,C, nuaro-
Haib AB, paBHa \/5, a BpicoTa paBHa 1. Haiimure mio-
magb O0KOBOM ITOBEPXHOCTY HPU3MBI, €CJIM B €e OCHO-
BAHUU JIEKUT PABHOCTOPOHHUIT TpeyroabHuk ABC.

B,

A C

CTopoHa OCHOBAHUS IIPABUJIBHOU YETHLIPEXYTOJbHOM
OpuU3MbI paBHA 5, a ee 00beM paBeH 75. Haligure BBI-
COTY TIPU3MBEI.

B13. ABCDA,B,C,D, — npaBuibHas npusma. AB = 6, AA, = 8.

Haiinure miomans auaronansaoro ceuenus ADC, B, .

B14. ABCDA,B,C,D, — mnpaBuibHas mpusma. Haiigure

102

yron mexay npambimu CC, m AB. OTser samuimuTte
B rpagycax.



I. TPEHMPOBOYHbIE 3AOAHNA MO KYPCY MATEMATUKW (10—11-e KJTACChI)

B15.

B16.

B17.

B18.

B19.

B20.

B21.

B22.

B23.

B24.

ABCDA,B,C,D, — mupasuibHaa npusma, AB = 4.
Haiigure paccroanue mexay npambimu CC, u AB.

B mpaBuibHOM 4eTHIPEXYTOJbHON HUpaMuie Bce pedpa
paBHBI 2+/2. Haiinure yroa HakIoHa GOKOBOTO pebpa K
ILJIOCKOCTU OCHOBaHWA. OTBET 3aIUINNTE B I'pasycax.

B mpaBuiabHO# UeTBIPEXYToJbHON HHUPAMHIE CTOPOHA
ocHoBaHUs paBHa amodeme. Hailimure yroa maxjaoHa
OOKOBOIl TI'paHM K IJIOCKOCTH OCHOBaHmus. OTBeT 3a-
OUIIMUTE B T'pagycax.

B mpaBuabHOI UeThIpexXyroJbHOU NUpaMuje MN3BECT-
HbI AJWHA CTOPOHBLI OCHOBaHUSA 12 m QjMHA BBICOTHI 8.
Haiigure paccTossHMe OT BEPIIUHBI TUPAMUALI 10 Ped-
pa OoCHOBaHUS.

B mpaBuabHOU YeTHIPEXYTOJbHOW NIHUpPaAMUIE CO CTO-
poHoii ocHoBanua 12. HaiiguTe paccTosHUe OT BBHICO-
THl NUPAMUIBI O CTOPOHBLI OCHOBAHUA.

Haiinure miomanb ceueHWs OPaBUJIBHONM UYeThIPEXY-
TOJIbHOII THPAMHUABI, IIPOXOASAIIEr0 Uepes3 BEBICOTY U
00KOBOe pPedpo, ecJUu CTOPOHA OCHOBAHUS HHUPAMUIBI
paBHa 2+/2, a BbicoTa paBHa 2.

Haiigure mioimaab ITOJHONM HTOBEPXHOCTH IIPABUJILHO-
ro rerpasapa (S), eciu ero pebpo paBuHo 6. B orBete
sanumure S+/3.

Haiigure miomaab IOJHON IIOBEPXHOCTH HPaBUILHOTO
OKTasapa, ecJu IJIOINAAb ero OJHOW rpaHu paBHa 15.

O0beM NOpPaBUJIbHOII TPEYroJibHON NHUPaMHUALI pPaBeH
12. HaiiguTe paccTosHre OT BEePIINHBI IUPAMUIBI 10
ILJIOCKOCTY OCHOBaHUSA, €CJU ILJIOIIaAb OCHOBAHUS IIU-
paMuabsl paBHa 4.

Hana mpaBuJbHAsA TPEyroJbHAsd MPHU3Ma CO CTOPOHOMH

. 4 .
ocuoBaHus 4+/3 u BBICOTOH —. Haiigure o6bem BOU-
T
CAHHOI'O B IPU3MY IMJIXHIPA.
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B25.

B26.

B27.

B28.

B29.

B30.

B31.

B32.

104

Hama mpaBuJbHas TPEYroJbHAas IPU3Ma CO CTOPOHOI
. 4 .
ocuoBauus 4+/3 u BeicOoTON —. Haligmre o0bem omu-
T

CaHHOI'O OKOJIO IIPM3MBbI ITUJIMHAPA.

[ama mpaBujbHasA UYeTHLIPEXYToJbHAA IIPU3Ma CO CTO-

. 4 ;
POHOM OCHOBAHUA 4 u BBICOTOI —. HaI/I,I[I/ITe 00BeM
T

BIIMCAHHOT'O B IIPpU3MYy IUWJIHWHAPA.

JlaHa TpaBUJIbHASA UYETHIPEXYTOJIbHAA IIPU3Ma CO CTO-

. 4 ;
POHOM OCHOBaHUA 4 u BBICOTOH —. HaI/I,I[I/I'I‘e 00BeM
T

OIIMCAaHHOI'O OKOJIO IIPM3MBbI ITHJIMHIAPA.

HaHa mpaBUIbHAS IIECTUYTOJbHAS IIPH3Ma CO CTOPO

. . 4 .
HOIlI ocHoBaHHA 4 u BbIcOTONM —. Haiigure o00BeMm
T

BIIMCAHHOTO B IIPU3MYy IHWJIMHAPA.

Jlana mpaBuJIbHAsA IIeCTUYTOJIbHAA IIPU3Ma CO CTOPO-
. . 4 .
HOH ocHOBaHUS 4+/3 ¥ BBICOTOH —. Hatinure o6mem
T
ONMCAHHOIO0 OKOJI0O NPH3MbI ITMJIMHIPA.

HaiinuTe 00pasyiomnIyo KOHyca, eCJIH ero BhICOTa PaB-
Ha 8, a AuamMeTp OCHOBaHUA paBeH 12.

HaiimuTe BLICOTY KOHYCA, €CJIM €ro 00pas3yrolas, pas-
Hasg 12, HaKJOHEeHA K IIJIOCKOCTU OCHOBAHUS IIOJ
yraom 30°.

W3 kBagpara, co CTOpPOHOU 27, cBepHyTa OOKOBasA IIO-
BEPXHOCTL HuauHApa. Haligure pagmyc OCHOBAHUS
MUINHAPA.
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B33.

B34.

B35.

B36.

B37.

Haiigure nioniaabs ocHoBaHuA IuiauHApa (S), KOTO-
PBII IIOJIyUYeH BpAaIlleHHeM HPAMOYIOJIbLHUKA CO CTOPO-
HaMu 4 m 3 BOKPYI' MeEHBIIIEH CTOpPOHBI. B oTBeTre

3aNUIINTE —.

e
Borumesure AJWHY OKPYKHOCTH OCHOBAaHUMSA KOHYycCA
(C), ecnu pa3BepTKOIl ero OOKOBOII ITOBEPXHOCTH SBJIS-
eTcs CeKTOp, paamyc KOTOpPOTO paBeH 6, a IleHTpajb-

HbIit yron 120°. B orBere szamumiure —.
T
Bricora KoHyca paBHa moJioBHHe oOpasyioieii. Ompe-

IejnTe TPagyCHYIO MepPYy yIJIa, KOTOPBIM COCTABJISIET
oOpasymIasa ¢ ILIOCKOCThIO OCHOBAHIS.

Haiigure o0beM U ILIOINALL IIOJHOM TOBEPXHOCTHU
MHOTOTPAaHHUKA, M300pa’KeHHOro Ha pUCYHKe. Bcee
OBYTPAHHBIE YIJIBI MHOTOTPAHHUKA — MPSIMBIE.

-

Haiigure o0beM U MJIOIIAAL IIOJIHONW TOBEPXHOCTHU
MHOTOTPAHHUKA, HM300pasKeHHOTO Ha pPHCYHKe. Bce

IBYTpaHHBIE YIJIBI MHOTOTPDAHHUKA — NPAMBIE.
|
1
1
1 2 4
1
8 ! 3
) I
4
4
’ 9
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B38.

B39.

B40.

B41.

B42.

B43.

B44.

B45.

B46.

106

Haiigure o6beM u ILIOIIAAbL TOJIHON IIOBEPXHOCTHU
MHOTOTPaHHUKA, M300paKeHHOTO Ha pHCYHKe. Bce
IBYIr'paHHBIE YIJIbI MHOTOTPAHHUKA — IIPSIMBbIE.

H
N
(=]

ITap pammyca 13 mepeceueH IJIOCKOCTHIO, HAXOIA-
miericsa Ha paccToSHUU 5 OoT ero meHtrpa. Hanigure pa-
IUYC TIOJYYUBIIETOCA CEUEHUA.

Haiigure paguyc cdepbl, ecian MIOMagb chepsl paBHA
64r.

Haiinute paguyc 1rapa, ecau ero oobeMm paBeH 288T.

Bepminunsl kBagpaTta JiekaT Ha cdepe pagmyca 10.
Haiigure paccTosHNe OT IeHTPa CPephl OO0 IIOCKOCTU

KBajgparta, e€C/JIn CTOPOHa KBaapaTa paBHa 6\/§

IBe mapaJiienbHBIE ILJIOCKOCTH KacaioTcsa cdepbl pa-
nuyca 5. Halimure paccTosdHMe MEKIY ILJIOCKOCTSMMU.

Paguycel AByX mapaJijieTbHBIX ceueHUul c(epbl paBHBI
6+2. PaccrosHme MeMIy CEKYIMMHU ILJIOCKOCTAMI

paBHO 12+/2. Haiizure paguyc cdepsl.

B ky0 c pebpom 2 Bmucama cdepa, HalguTe ee pa-
Iuyc.

Oxoi0 KyGa ¢ pe6poM 23 omwmcana chepa. Haiigure
ee paguyc.
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B47.

B48.

B49.

B50.

B51.

B52.

Iama mpaBuUJIbHASA TPEYyroJbHas MUPAMHUIA CO CTOPO-
HOUM ocHoBaHUA 6 m BwICOTON —. Hatigzure o0BeMm

b4
BIIMCAHHOI'O B NMHPaMHUAY KOHYycCA.

Iama mpaBUJIbHASA TPEYyroJbHas MUPAMHUIA CO CTOPO-

HOII ocHoBaHHs 6 u BeICOTOM —. HaiiguTe o00BeM
i

OIMMCAHHOTO OKOJIO IMHUPaMUIBI KOHYyCA.

Hana mpaBubHAA YeTHIPEXYTroJbHAS IMUPAMULA CO CTO-
2

poHOIi ocHOBaHuA 6 m BeICOTOII —. Hailigure o0beM
i

BIIMCAHHOTO B MHUpPaMHUAy KOHYyca.

Hana mpaBuIbHAA YeTHIPEXYTrOJbHAS MHUPAMULA CO CTO-

. . 2 .
poHOIi ocHoBaHMsA 6 1 BBICOTOII —. Halinure o0BeM

T
OIIMCaHHOI'0 OKOJIO IMMpaMHIbl KOHYCa.

Jana mpaBMJIbHAA MIECTUYTOJbHAA MUPAMULA CO CTO-
. . 2 .
poHo#l ocHOBaHUs 6 u BbIcOTOIi —. HailiguTe o6beM

T
BIMCAHHOTO B IMHpPaMHUAy KOHYca.

Jama mpaBuJIbHASA IIECTUYTOJbHAA ITUPAMHUIA CO CTO-
. . 2 .
poHOIi ocHoBauHus 6 um BbIcOTOWM —. Halimure o0beMm

T
OIIMCAaHHOI'O OKOJIO IIHpaMuAbl KOHYCA.

Yactb I

UHcTpyKuua ang ydawmxcs. 3anuiinte peLleHue ¢ Mnos-
HbiIM ero o60CHOBaHUEM.

C53.

ABCDA B,C,D, — mnpasuibHaa npusma. AB = 4,
AA, = 6. Hanigure yroa mexay B;D ¥ ILIOCKOCTBIO
ABC.
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C54.

C55.

C56.

C57.

C58.

C59.

C60.

C61.

C62.

C63.

C64.

C65.

108

ABCA,B,C, — mnpasuibHas npusma. AB = 4, AA, = 6.
Hatinure yron memxnay B;M wu miockocteio ABC, rae

T. M — cepenuna AC.

ABCDEFA,B,C,D \E\F, — nmupaBujbHasg [pusMa.
AB = 4, AA| = 6. Haigure yron mexay B;D u mio-
cxoctoio ABC.

ABCDA B,C,D, — mnpaBunbHaa mnpusma. AB = 4,
AA, = 6. Haiigure yros mexay B;D u IJIOCKOCTBIO
DCC,.

ABCA,B,C, — npasuibHas npusma. AB = 4, AA, = 6.

Haiigure yron memxay B,A m miaockoctbio BCC,.

ABCDA B,C,D, — mnpaBunbHaa mnpusma. AB = 4,
AA1 = 6. HatizuTe yroja Me:KIy MHJIOCKOCTBHIO ADC1 u
njockoctbio ABC.

ABCA,B,C, — npaBuibHas npusma. AB = 4, AA, = 6.
Haiigure yrom mexxay miockocTeio ABC, u ILIOCKO-
crtrio ABC.

ABCDEFA B,C,D,E F, — npasuibHas npusma. AB = 4,
AA, = 6. HaiinuTe yron mMexnay IIOCKOCThI0O A BC, n

njockocteio ABC.

ABCDA B,C,D, — npaswibHas mpusma. AB = 4, AA, = 6.
Haiigure paccrosame or Touku C; no npsamoii AD.

ABCA,B,C, — npaswibHas npusma. AB = 4, AA, = 6.

Hatinure paccrosanme ot Touku C, 10 mpamoin AB.

ABCDEFA,B,C,D,E F, — npasuibHas npusma. AB = 4,
AA, = 6. Haiigure paccroanue ot touku C, g0 ped-
pa AB.

ABCDEFA B ,C,D,E F, — npaswibHas npusma. AB = 4,
AA, = 6. Haiigure paccroanue ot Touku C,; m0 mps-
moii AB.

ABCA,B,C, — npasuinbHad npusma. AB = 4. Haiigu-

Te paccrosHume mMexay npambimu CC, u AB.



. TPEH/IPOBOYHbIE 3AOAHUSA MO KYPCY MATEMATUKW (10—11-e KJTACChI)

C66.

Ce7.

Cé68.

C69.

C70.

C71.

C72.

C73.

ABCDA B,C,D, — mupasuibHasa upusma. AB = 4.
Haiigure paccroanue npsameivu CC, u DB.

ABCDEFA B,C,D,E F, — npaswibHas npusma. AB = 4.
Haiigure paccroanume npameivu CC, u AF.

Ocuosanmem npsamoii mpusmbl ABCA,B,C, saBisercs
paBHOOempeHHBINT TpeyroabHUK ABC ¢ ocHOBaHUEM
AB, npuuem AC = 4, C = 120°, GoxoBoe peGpo AA,
paBHO 8. Haiinure mromanb ceuenusa A,B,C.

OcnoBanmem mnpamoii mpusmbl ABCA B,C, aBiserca
paBHOOeApeHHBIH TpeyroabHuKk ABC ¢ oCHOBaHUEM
AB, mpuuem AC = 4, C = 120°, 6oxoBoe pebpo AA,
paBHOo 8. Haiigure yrosm mexny miaockoctamu ABB,
n ACB,.

OcnoBanmem mnpamoii mpusmbl ABCA B,C, aBiserca
paBHOOGenApeHHBIN TpeyroabHuk ABC ¢ ocHOBaHMEM
AB, npuuem AC = 4, C = 120°. Haiigure paccroguue
mexay npavmbivu AC u BB, .

B ocroBarmm npsivoro napasuienenvinena ABCDA,B,C D, —
pom6 ABCD c¢ yriaom A, paBHBIM 60°, m cTOpOHOil
AB = 4. UsBecTHO, uTO BBICOTA AA, PaBHA 24/3. Ompe-
IeJIUTe YroJ MeKIY ILIOCKOCThI0 ABC M TJIOCKOCTBIO
ceueHus, mpoxojsAero uyepes npaveie AB u C D,.

B maxnonnom napasnnenenunene ABCDA B,C D, 60ko-
Boe pebpo paBHO 5. Paccrosnme mexay pebpom AA, m
pebpamu BB, u DD, cooTBeTCTBeHHO paBHO 6 m 8, a
paccrosuue mexay AA;, u CC, pasuo 10. Haiitu mio-
maab OOKOBOM IMOBEPXHOCTH IIapajiaesiernuiie/a.

B marmomnom mapasnnenenunene ABCDA,B,C D, 6o-
KoBoe pebpo paBHO 5. PaccrosaHue Mexay pedpom
AA, u pebpamu BB, u DD, COOTBETCTBEHHO PaBHO 6
u 8, a paccrosuue mexny AA, u CC, pasuo 10. Haii-
auTe 00beM mapaJliieenuIiena.
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C74.

C75.

C76.

C77.

C78.

C79.

C80.

C81.

C82.

110

B npaBusbHOI TPEyroJbHOU MUpPaMuLe CTOPOHA OCHO-
BaHUSA paBHA 23, a Boicora pasua 2. Haiigure yroa
HaKJIOHA O0OKOBOTO pebpa K IIJIOCKOCTH OCHOBAHUA.

B mpaBupbHON TPeyroJibHON IMUpaMue CTOPOHA OCHO-
BaHUs paBHa 2+/3, a BbIcora paBHa 2. Haiizure yrou
HaKJOHA 0OKOBOII I'paHM K IIJIOCKOCTH OCHOBAHUA.

B mnpaBuibHOI 4YeTHIPDEXYTOJBHON IIMpaMujle CTOPOHA
ocHoBaHUs paBHa 2+/2, a Beicora pasHa 2. Haiiaure yro
HaKJIOHA OOKOBOTO pebpa K ILIOCKOCTH OCHOBAHUS.

B mpaBuabHOI UeTHIPEXYroJbHOW HHUpaMuIe CTOPOHA
OCHOBAHWUS pPaBHA 2 M paBHA BbICOTe mupamwume. Haii-
IUTEe YroJ HaKJOHA OOKOBOW TIpPaHUW K IIJIOCKOCTU
OCHOBAHUA.

B mpaBuibHOU IMeCTUYTOJNBLHON NHPAMHIE CTOPOHA
OCHOBAHNS paBHA 2 W paBHAa BbIcOTe mupamwumae. Haii-
IUTEe YroJ HaKJOHA OOKOBOM TIpaHUW K IIJIOCKOCTU
OCHOBAHUA.

B 1mpaBuibpHOU IMeCTUYTOJNBLHON NOHPAMHIE CTOPOHA
OCHOBAHNS paBHA 2 M paBHAa BbIcOTe mupamwume. Haii-
OUTEe YroJ HaKJOHAa OOKOBOro pebpa K ILIOCKOCTH
OCHOBAHUA.

HaHa mpaBuabHAs TPeyrojbHAs MHUPaMUIA CO CTOPO-
HOl ocHoBaHus 4+/3. Boxosoe pebpo mupamMuabl Ha-
KJIOHEHO K IIJIOCKOCTH OcHoBaHUA mox yriaom 30°.
Hatigure 00beM OTHPAMUILI.

OcHoBaHMEM TPEYTOJbHOM HMUPAMULLI SABJIAETCA IIP-
MOYTOJIbHBIA TPEeyToJbHUK ¢ Kareramu 12 u 16.
Kaxxmoe 6oxoBoe pebpo mumpamuasl paBHo 26. Haii-
IuTe 00beM IIHMPaMUIBI.

B ocHOBaHWM TUPaAMUIBI JIEKUT TPEYTOJbHUK CO CTO-
poramu 3+/3; 11 u yruom B 30° mexxy Humu. Bce
0oKoBBLIe pebpa mumpaMunbl paBHbI 8. Halimute o6beM
MUPaAMUIEI.
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C83.

C84.

C85.

C86.

C87.

C88.

C89.

B TpeyrosbHO# mupamupe Bce 0OOKOBBIE pedpa paBHBI
15,5. OcHoBaHVMEM TUPAMUIBI SABJISIETCS TPEYTOJBHUK
co croponamu 7, 15, 20. Haiigure o0beM IHUpPaMUIBI.

B ocHOoBaHWM MHUpPaMULBI JIEKUT TPEYTOJIbHUK CO CTO-
poHaMu J2; 8 m yriaom B 45° Mexxny HuMH. Bee 6o-
KOBbIe peOpa mumpamuabl paBHbl 7. Halimure o0bem
IUPaMUIBI.

Haiigure miomiagb 60KOBOM ITOBEPXHOCTU YeTHIPEXY-
TOJILHOM NWPaMUIbI, €CJAU B OCHOBAHUU ITUPAMUIBI
gexutr pom6 ¢ guaronagamu 30 u 40, u Bce OOKOBBIE
rpaHy THUPaMUAbl HAKJIOHEHBI K ILJIOCKOCTHM OCHOBa-
HEuA mox yriaom 30°.

OcHOBaHMEM YETHIPEXYTOJbLHON HHUPAMUABLI ABJSIETCS
pom6 ¢ muaromanamu 30 cm m 40 cm. Bce GoxoBbIe
TpaHy HAKJOHEHBI K IIJIOCKOCTH OCHOBAHUA TOJ OJ-
HuM yriaoMm. HafizuTe O0KOBYIO IIOBEPXHOCTh IIHMPAMI-
IbI, ecJU ee BbIcOTa paBHa 16 cwm.

B uetnbipexyronbHoii mupamume SABCD, ocHOBaHUEM
KOTOPOH fABJIAETCA IMIPAMOYTOJLHUK, IJUHBI pedep
SC = 8, CD = 6, a peopo SBI1ABC. Yroa Mexay
mirockoctamu SCD u ABC pasen 30°. Bo ckoibKo pas
ILJIOIIAAb OCHOBAHUA OoJibIlle mroinanu rpauu SBC?

OcHOoBaHMEM IIHMPAMULBI CJAYKHAT IIPIMOYTOJLHUK,
IJIOMmaAb KOTOPOro paBHA 36+/3. IIBe GOKOBBIE IpaHU
NMEePIeHINKYAAPHLI K OCHOBAHMIO, a JBe Ipyrue o0-
pasyioT ¢ ILIOCKOCTBIO OCHOBaHuUA yriael 45°, 30°.
Haiigure o0beM mupaMumgbI.

B ocHoBanum uyernipexyrosbHOil numpamunsi ABCDF
JEeKUT KBaApaT CO CTOPOHOUM, paBHOU 4. BoxoBnie
rpaiu FAD u FCD mnepuneHIUKYJISPHBI ILJIOCKOCTHU
OCHOBAHWUS INHUPaAMUIbI, a BBICOTA NUPAMHUILI PaBHA
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C90.

CI1.

C92.

C93.

C94.

C95.

IuaroHajiu ee oOcHoBaHuA. HailinmrTe mniomiagbs ceue-
HUS NOHUPaMUABI IIJIOCKOCTHIO, IIPOXOAAIIeN uepes
npamyio AC mapajiaenabHo mpsamoii FB.

Hana mpaBuJIbHAA TPEYroJibHAsA MHUPaMUAa CO CTOPO-
HOI ocHoBaHuA 12. BoKoBoe pedpo mupamMuabl HaKJIO-
HEHO K IIJIOCKOCTH ocHoBaHusa mox yriaom 30°. Haii-
IuTe o0beM BIIMCAHHOI'O B IHPAMHUIY KOHYycCA.

HaHa mpaBUabHAS TPEyroJbHAsS MHUPAMUIA CO CTOPO-
HOI ocHoBaHuA 12. BoKoBoe pedpo mupamMugbl HaKJIO-
HEeHO K IIJIOCKOCTH ocHoBaHusA mox yriaom 30°. Haii-
IuTe 00beM OIIMCAHHOI'O OKOJIO IHPaMULBI KOHYCA.

Hama mpaBuibHAsA UYeTHLIPEXYTOoJbHAd IIHUPaAMUIA CO
CTOPOHOMH ocHOBaHUA 2+/6. BOKOBOe PeGpO IMHpPAMELBL
HAKJIOHEHO K ILJIOCKOCTH OCHOBaHMsS moj yrjom 60°.
HaiiguTe 00beM BOMCAHHOTO B HNHPAMHUIY KOHYycA.

HaHa mpaBuUIbHASA UeTHIPEXYTOoJbHAS IMIUPAMULA CO CTO-
poHO# ocHOBaHUs 2+/6. BokoBoe peGpo mupaMuabl Ha-
KJIOHEHO K ILJIOCKOCTH OCHOBaHMA moj yruom 60°. Haii-
INTe 00beM OIMIMCAHHOIO OKOJO MUpaMUALI KOHYcCA.

Hama mnpaBUiIbHAsA UYeTLIPEXYroJbHAS IHPAMULA CO
CTOpPOHOH ocHOBaHWs 2+/6. BokoBasg rpaHp mupamu-
IbI HAKJOHEeHa K ILJIOCKOCTH OCHOBAHUSA IIOA YIJIOM
60°. Haiizure miomanb GOKOBOM IIOBEPXHOCTH BIIU-
CaHHOTO B IMHPaAMHUAY KOHYycAa.

Hama mpaBuJbHAA TPEYroJbHAs MUPaMHIA CO CTOPO-
HOM ocHoBauus 4+/3. BokoBoe peGpo HmEpaMuAbl Ha-
KJIOHEHO K ILIOCKOCTH OCHOBAaHMUSA mox yriaom 60°.
Haiigute miaomagb 60KOBOI IIOBEPXHOCTU OIMCAHHOTO
OKOJIO IHpaMULbl KOHYCA.



Il. TPEHUPOBOYHbIE 3ALAHUS
N3 PA3LENOB MATEMATUKM
(5—11-e KIACCbI)

1. PAUMNOHAJIbHbIE HEPABEHCTBA

Copmep:xkanue, mpoBepsemoe zaganuamu KMM: paimo-
HaJIbHbI€ HEPaB€HCTBa, CHUCTEMbl HEPaBEHCTB, ROM6I/IHI/IpO'
BaHHbI€ HEpPaBE€HCTBa, HEpPaBE€HCTBa C IIapaMeTpOM.

Yactb |

UHcTpykuna pna ydawmxcqa. [ante kpatkuin oteeTt. [ns
KaXxaoro n3 3afaHuini OTBETOM MOXET ABNATLCS Lesioe YMUC/o
WKW 4MCcno, 3anMcaHHoe B BUAE AECATUYHOM OpobMu.

Bl. VkakurTe HaumMeHbIIIee IIeJioe pellleHne HepaBeHCTBA
-x + 0,5(x + 4) < 4.

B2. HaiiguTe umciao IeJbIX peIllleHnii HepaBeHCTBA
x
-3<—-1<1.
4
B3. Vkaxwure cepeinHy IMIPOMEIKYTKA, HA KOTOPOM BBI-
IoJHAeTCA HepaBeHCTBO —x2 — 2x + 3 > 0.

B4. CxoJbKO IIeJIOUMCJEHHBIX peIlleHuil HepaBeHCTBa
x?2 + 9 > 6x npuHaAIeKUT oTpesKy [1; 6]?

B5. CKOJBKO IIeJOUMCJIEHHBIX PeIleHWi MMeeT HepaBeH-
ctBo 4 < x2 < 9?

B6. Pemwure mHepaserncTBo 4x2 + 4x + 1 < 0.

B7. CKOJBKO IeJIOYMCJIEHHBIX PeIIeHNA KNMeeT CHCTeMa
x% <09,

HEepPaBeHCTB 9
4x°+4x+1<0?
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BS8.

B9.

B10.

B11.

B12.

B13.

B14.

B15.

B16.

B17.

114

CKOJIBKO IeJIOUMCJIEHHBIX PEeIIeHuil HMeeT CHCTeMa
x% <1,

HEPaBEHCTB y
-x“—-6x-10<07?

CKO.HBKO IIeJIOUMCJIeHHBIX peHIeHI/Iﬁ nuMeeT cucrema
x2+2x<0,

HEPaBEHCTB y
-x“—-6x-10>07?

HaiiguTe HauMeHbIllee Iiejioe peIleHle HepaBeHCTBAa
(x — 3)(x + 4)(7 — x) £0.
VkaKuTe cepefuHy IIPOMEXKYTKA, SABJSIOIIEr0CS pe-

1
IIIeHreM HepaBeHCTBa — > 2.
x

Vrkaxkute HamboJblllee Ilejioe pellleHre HepaBeHCTBa
(x — 1A — x)(x + 5) 20.

VKanTe HauMeHbIlee HATypaJbHOE peIllleHre Hepa-
(Ax-4)(4—x) <0
-x

BEHCTBa

VYrKaxkuTe HauUMeHbIIIee HaTypaJbHO€ 4YMCJIO, BXOOA-

x+9
mee B 00JIaCTh OIpenesieHuss QPYHKIUU Y = =19
x_

CKOJIBKO IIEJIOYVCJIEHHBIX PeIeHUIl MMeeT HepaBeH-
ctBo (x+5)><25—x2?

VKayKuTe CcepefuHY NIPOMEIKYTKA, SBJAIONIETOCS pe-
meHueM HepaBeHcTBa —7 < 3 — 2x < 13.

CKOJIbKO I[eJIOUMCJIEHHBIX PeIIeHUl MMeeT CHCTeMa
3x—4>5,

epaBeHC .
HEPABCHCTE: 19 5 r<10?



Il. TPEHVIPOBOYHbIE 3AOAHUA V3 PASOENOB MATEMATUKW (5—11-e KJTACChI)

B18. VkarkuTe cepefuHy IIPOMEXKYTKA, SBJIAIOIIETOCA pe-
IIIeHueM HepaBeHCTBa 2:x 1 < 5.

B19. VkakuTe HaumMeHbINlee 3HAUEHUE X, IIPU KOTOPOM

NMeeT CMBLICJ BbIpakeHue 3vx-—17.

B20. Haiigute HauMeHbIIlee peIlleHNe HePaBEeHCTBA
(x — 3)(x + 4)2 > 0.

B21. CKOJIBKO IIEJIOUMCJECHHBLIX pPeIleHNid HepaBeHCTBa
(x — 3)(x + 4)2 > 0 mpunaggexuT orpesry [1; 7]?

B22. CKOJIBKO IIEJOUYMCJICHHBIX peIleHUH HepaBeHCTBa
(x — 3)(x + 4)? < 0 npunazgnexur orpesry [0; 7]?

B23. Vkaxkure HamboJiblllee IeJI0e PeEIlleHNe HepaBeHCTBa
(x — 3)(x + 4)2 < 0.

B24. YkaxxuTe HaumMeHbIlee HATypajJbHOE YMCJI0, BXOMA-
mee B 00JIACTH OIIpemeIeHUsT (PYHKITUNA

x+7

Yy=————7—.
Vai+x-12

B25. YraxuTe HaumboJIbIllee Ilej0e peIlleHre HepaBeHCTBAa

(x*-10x+25)x

x2-9

<0

B26. Yka'kuTe 4MCJIO IEJBIX PEIIeHU HepaBeHCTBa

(x+2)(x—4) >0.
—x%+4x-4

B27. HaiinuTe HamMeHbIIIee peIlleHMe HepaBeHCTBA
Nx+4(x-7)=0.
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B28.

B29.

B30.

B31.

B32.

B33.

B34.

B35.

B36.

116

Hatinute mamMeHbIllee Iiejioe pellleHre HepaBeHCTBa

NVx+4(x-7)>0.

VEKaxnTe cepefUHy IPOMEXKYTKA, ABJIAIINETOCI pe-

IIeHeM HepaBeHCTBa /x+4(x-7)<0.

CKOJIBKO IIeJIbIX YHnceJl BXOOUT B ob6JiacTh orrpeneJie-

x+14
T—x

HUA QYHKIUU Y= ?

CKOJBKO IIeJBbIX YMCEJI BXOAUT B 0O0JIACTH OIpemeJie-

/ 2
HUA QyHKIUU y= ﬁ?
x—4

VEKasKkuTe HauMeHbIIIee IeJioe YMCJIO, BXOLAIee B 00-

Jx+14

JacTh OIpefieeHuA (PyHKOUU Y = —7
x_

VramuTe HaMeHbIIIEe IIeJI0e YMCJI0, BXOAsAINee B 00-

acThb ompejee QyHK Yy x+14
JaCThb OIIpenaeJIeHnudA VYHEIINN =
Nx =T
Haiigure HamboJbIllee Ilejioe pellleHle HePaBeHCTBA
x*-16 0
1+4x-5x%

Hatigure cyMMy IeJbIX pellleHUil HepaBeHCTBA

Va? -4 S

—>0
8-x)x

Pemnre cucremMy HepaBeHCTB M YKaYKUTe HAUOOJIbIIIEe
5x—-4(2x—-1) > 3(x+2),

1eJjioe pellieHue:
{9 -x?20.



Il. TPEHVIPOBOYHbIE 3AOAHUA V3 PASOENOB MATEMATUKW (5—11-e KJTACChI)

B37.

B38.

B39.

B40.

B41.

B42.

B43.

B44.

B45.

IIpy kakoM 3HaUeHHMU a pellleHHNeM HepaBeHCTBa
ax < 5 ABJAeTCA NPOMEKYTOK (—oo; +oo0)?

x®—-38x+2
x? -9
BOpAMIMUN HepaBeHCTBY —(5 — 2x) > —(6,5 — 3x).

Haiinure Kopens ypaBHEHUS =0, ynosJer-

2x-2 x+3 o

+——=5 wuHauau-
x+3 x-3

Te Te, KOTOpPbIe HEe YIOBJIETBOPSIOT HEPaBEHCTBY

-x2 - T7x + 8 > 0.

Cpenu peleHU ypaBHEHU

Haiigure cymMmmMy IesbIX pelleHUN HepaBeHCTBA
9«2
>
3x*-2x-1

YKaKnTe UMCJIO IeJbIX PeIleHuil HepaBeHCTBa

(x—2Wx? —b5x+4 50

5-—x

YKaxkuTe cpenHee apupMeTHUecKoe IIeJbIX pelleHui
2
x“+7)(3-x)
—( ) >0

HepaBeHCTBAa
x+4

Haiigure HauMmeHbIllee Iiejioe pellieHre HepaBeHCTBa

x2+12x+36
5—x

<0.

x2+4x-5
—x2—6x+7
JKUTEe HAaVMeHBIlee HATyPaJIbHOE peIleHUe.

Pemiure HepaBeHCTBO <0. B orBere yKa-

Haiinure HamMeHbIIlee Iejioe pellleHre HepaBeHCTBa
x+6
—>1.
x—5
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B46. Ykaxkute cymMMy ILeJbIX UHCeJ, He ABJAIONINXCA pe-
4x* -3x-1
IIeHneM HepPaBeHCTBA —s———— >
2x°+3x+1
B47. Haiigure HauboJbIllee IeJioe pellleHre IBOWHOro He-

x+1

paBeHcTBa —1< <1.

—-X

B48. HaiimuTe 1esioe pellleHne HepaBeHCTBA
x 2 8

— - <0.
x-1 x+1 x%2-1

B49. YraKuTe 4YMCIIO IIEJBIX PeIlleHU HepaBeHCTBa
(4x-1)>-9(1-4x)<0.

B50. YrakuTe HauMeHbIIlee 3HAUEHNE X, ITPU KOTOPOM BBI-

pakenmne x—6++x+3 wmMeeT CMBICII.

x%—4x?> 0,

B51. Pemure cucremy HepaBeHCTB: <0
x<0.

B52. Haiigure mnpousBefeHmne HATypPaJbHBIX peIINeHUN He

3 —
paBeHCTBa X2 <0.
+ 16
x _——
81

B53. Haiigure cymMMy HATypaJabHBIX PeIlleHUII HepaBeHCTBA
x®—4x®+x-4
2—x

=>0.

B54. Ykaxkure 1esoe 4ncJIo, BXOAsAINee B 00JIACTL OIpeze-

/ -5
JeHusd HKIUU Y=,|—5———.
bymr Y x2-6x+8
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Il. TPEHVIPOBOYHbIE 3AOAHUA V3 PASOENOB MATEMATUKW (5—11-e KJTACChI)

B55. PemiuTe HepaBeHCTBO x*+2x? -3<0. B orsere samu-
HINTe AJUHY IPOMEKYTKA, Ha KOTOPOM BBIIOJHSIETCS
HepaBeHCTBO.

x2-6x+9<0,

B56. Pemiute cucreMy HePaBeHCTB: .
x*—81x+2006 > 0.

B57. YkaxuTe UMCJIO IIEJBIX UNCEJI, BXOAAIINX B 00JIACTh

J-x2+36

onpeneseEnsa QyHKRIUU Y=
x+2

B58. YramuTe umcao IeJIbIX YHCeJI, BXOAAIIMX B 00JIacCTb

oupenesieHuss QPYHKIUU Y =

B59. VkakuTe UMCIIO IeJbIX PeIlleHUi HepaBeHCTBA
x> +2x-8 S
—x2+5x-6

Yactb I

MUHCTpYKUuMa pna ydawmxca. 3anuiinte pelleHme ¢ no-
HbIM €ro 0O0OCHOBAHUEM.

— .2 — .2
C60. Pemiute HepaBeHCTBO \/20+ =X < \/20+x a .
2x-3 x—6

C61. Pemute HepaBeHCTBO

(x4 —2x3 +2x—1)<x2 —4x+4)

7T—6x— x>

>0
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C62. Pemute HepaBEeHCTBO

NEas| (x2 +3x—18)(4x2 —4x+1)
<0

C63.

C64.

C65.

C66.

Ce7.

C68.

C69.

C70.

120

(x* —5x+6)(3x" ~8x+14)

Ilpy KaKMX BSHaUEHHAX IlapaMeTpa 4 HepaBeHCTBO

x—2a-1
x—a

<0 copaBemnuBO myA JI00BIX xe[1; 2]?

Haiinure Bce 3HAUEHUSA a4, IPH KOTOPBHIX HEPABEHCTBO

x—2a-4
x+3a-2

Yraxxure

Yraxure

Vraxxkure

Yraxxure

Yraxure

Yxaxxure
cTBa

<0 Beimosusercs ajasa Bcex xe[l; 3].

YHMCJIO IIEeJIBIX pe]_T_IEHI/Iﬁ HepaBeHCTBa

(xz —9)(ctg2 x+2)< 0.

YHNCJIO IIE€JIBbIX pe]_T_[eHI/Iﬁ HepaBEeHCTBa

(x2 —9)(sin2 x+ 2) <0.

YHCJIO IIeJBIX PeIlleHUil HepaBeHCTBa

(x2 —9)(ln2 x+1) <0.

YHMCJIO IIEeJIbIX peH_IEHI/Iﬁ HepaBeHCTBa

(x2 - 9)(:’:1rcsin2 x+1) <0.

YHMCJIO IIEJIBIX pe]l[eHI/Iﬁ HepaBeHCTBa

(x*-9)(Vx+1)<0.
YHWCJIO0 HaTypaJbHBIX peIleHnuil HepaBeH-

(x*-9)(¥x+1)<0.



Il. TPEHVIPOBOYHbIE 3AOAHUA V3 PASOENOB MATEMATUKW (5—11-e KJTACChI)

2. ICCNEQOBAHUE ®YHKLUIA
SJNIEMEHTAPHbIM METOAAMW

Cogmep:xkanme, IpoBepsaemoe zamauuamMu KWM: obgacts
ompenenennsa (QYHKIINM, MHOMKECTBO 3HAUEHUI (PYHKIUU, IIe-
PUOINYHOCTb, Bo3pacTanue (yObIBamme), SKCTPeMyMbI (hyHK-
muu, HamOoJblllee (HAaMMeHbIlee) 3HaueHue (PYHKIINHU, Orpa-
HUYEHHOCTh, COXPaHEHWEe 3HaKa (OYHKIINU, CBA3b MEXKIY
cBoMicTBaMMu (DYHKIIMU W ee TrpaduKOM, 3HAUEHUS (PDYHKIIWH.

Yactb |

UHcTpyKuna pna yvawmxcqa. [ante kpatkuin oteeTt. [ns
KaXkaoro n3 3afaHuii OTBETOM MOXET ABNSATLCS LEeioe YMCo
WM 4nucno, 3annucaHHoe B BUAOE OECATUYHON Apodu.

6
B1l. Haiigure HamboJibliee 3HaueHme QPyHKIuH f(x)=—
x

Ha orpeske [1; 12].
. 6
B2. Haiinure HamMmenblliee 3HaueHue GyHKIUT [(x)=—
x

Ha orpeske [1; 12].

10
B3. Haiigure nHanbosblinee sHaueHne QyHkmuu f(x)=——
x

Ha otpeske [1; 10].
. 10
B4. Haiigure HauMeHbIllee sHauenue GyHKIun f(x)=——
x

Ha orpeske [1;10].

B5. Haiigure mHanbosiblliee 3HaUeHMEe (PYHKIAN
f(x) = —2x — 11 mua orpeske [11; 24].

B6. Haiimute HaubosbIllee Iejioe 3HaUeHUe (PYHKITUU
f(x) = —2x — 11 ma mpome:xkyTke (11; 24).
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B7.

BS8.

B9.

B10.

B11.

B12.

B13.

B14.

B15.

B16.

B17.

B18.

B19.

122

Hatinure HamMeHbIllee 3HAUEHUE (DYHKITAN
f(x) = —2x — 11 Ha orpeske [11;24].

Haiigure HanMenbliee 1mesoe 3HaueHre (QYHKITIN
f(x) = —2x — 11 ma mpomexxyTke (11; 24).

Haiinure HauMeHbIllee 3HaUeHNEe (ODYHKIINHT
f(x) = 3x — 8 Ha orpeske [11; 24].

Haiinure HauMeHbIllee 1eji0oe 3HaUeHMEe (DYHKIINU
f(x) = 8x — 8 ma mpome:xyTke (11; 24).

Haiigure Hambosbiliee 3HAUEHNE (PDYHKIIIHN
y = —4x? + 3 Ha orpeske [1; 3].

Hatigure HambosibIlliee Iiejioe 3HaAUeHHE (PYHKIIUU
y = —4x? + 3 ma mpomesxytre (1; 3).

HaiiznTe HauMeHbIllee 3HAUYeHHe (PYHKIUI
y = —4x?+ 3 Ha orpeske [1; 3].

Haiigute Hambosibiliee 3HAUeHME (PYHKIIUUN
y = —x2+ 10x Ha orpeske [0; T].

Hatigute Hambosbillee 3HAUeHME (PYHKIIUU
y = —x? + 10x ma npomexytke (0; 7).

Haiinure HammeHbIllee Ilesioe 3HAUeHNe (DyHKINNI
f(x) = 0,2* ma orpeske [-1; 2].

Haiiqure Haunbosbiliee Iesioe 3HAUEHUE (DYHKIIAN
f(x) = 0,2* ma mpomexkyTtre (—1; 2).

Haitigure HambosbIllee Iiejioe 3HAUYEHUE (PYHKIIUN
f(x) = 2* ma npome:xxkyTre (—1; 2).

Haiinure HauMmeHbIllee 1e10e 3HaUeHMEe (DYHKIIUU
f(x) = log,x na orpeske [1; 243].



Il. TPEHWPOBOYHBIE 3ALAHUNA 13 PA3LE/IOB MATEMATUKWN (5—11-e KITACChI)

B20. Hatigure Hambosbliiee 1ejioe 3HaueHUe (PYHKIIUU

B21.

B22.

B23.

B24.

B25.

B26.

B27.

B28.

f(x) = log,x ma mpomexyTke (1; 243).

Haiinure HammeHnbIliee 3HaueHUEe (PYHKIIUUT

f(x)zlogl x
3

Ha orpeske [1; 27].

Haiinure HamMeHbIlee mesioe 3HaueHue (PyHKIIUHT

f(x)zlogl x
3

Ha mpome:xxkyTke (1; 27).

Haiigure wmaubosbiliee I1ejoe 3HaueHue QYHKIINU
f(x)=+vx+1 nHa mpomemxyTre (0; 63).

Hafinure HauMeHbIllee IIeJI0e B3HAUeHNE (QYHKIIAU
f(x)=+vx+8 Hna mpome:xkyTre (12; 56).

Haiigure mamboibiliee Ieoe 3HaueHne QYHKIINU
f(x)=%x+1 Ha mpomexyrtxe (0; 83).

Haiigure mambosbiliee 3HaUYeHMNE (GYHKIIUU

g(x) = Tsinx Ha oTpeske [O; g]

Haiigure mamboibiliee Iegoe 3HaueHne QYHKIIUU

g(x) = Tsinx Ha TpPOMEKYTKe (0; g)

Hatigure HamboJibIliee Iiejioe 3HaUeHMe (PYHKIUN

g(x) = Tsinx Ha TpPOMEKYTKe (—g; 0).

123



Er>. MATEMATUKA. CEOPHUK 3ALAHNN

B29. Haiigure HamMenblliee 3HaueHUe (DPyHKIIUU

g(x) = 8cosx Ha oTpeske [g, njl.

B30. Haiinzure HamMeHblllee Ilejioe B3HaueHUWe QYHKIIUU

i
g(x) = 8cosx Ha TPOMEKYTKEe (E’ TE).

B31. Haiigzure wHauboJblllee Iiejioe 3HaUeHHE QYHKIUU

g(x)=4/3tgx Ha mpomexyTKe (0; g)

B32. Haiimure wHamMeHbINlee Ilejioe B3HaueHHEe QOYHKIIIN

g(x)=4+/3ctgx Ha mpoMexyTKe (0; g)

B33. CKOJIBKO IeJIBIX uMCeJ COAEPIKUTCA B MHOMKECTBE
dHaueHn QyHKIUM f(x) = 3sinx + 47?

B34. CKOJBKO IIeJIBIX UHCEJ CONEPIKUTCA B MHOMKECTBE
sHauenuit pyarmun f(x) = sin(3x) + 4?

B35. CKOJIBKO IeJIBIX uMCeJ COLEPIKUTCA B MHOMKECTBE

sinx

3HaUeHUU QyHKIUU f(x)= +47?

B36. CKOJIBKO IeJIBIX uMCeJ COAEPIKUTCA B MHOMKECTBE
sHadeHni QyHKnuu f(x) = 3cos’x + 2?

B37. CKOJIbKO IEJBIX YHUCEJ COJEPIKUTCA B MHOMKECTBE
sHaueHuit QpyHKnuu f(x) = 3cosdx + 27

B38. CKOJIBKO IIeJIBIX uHCeJ COAEPIKUTCA B MHOMKECTBE
sHaueHun pysrmun f(x) = 6sinxcosx?
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B39.

B40.

B41.

B42.

B43.

B44.

B45.

B46.

B47.

CKOJIBKO IIeJIBIX UHCEJ COJMEePIKUTCA B MHOKECTBe
3HAUeHUH (PyHKIUU f(x)=5(coszx—sin2 x)?

CKOJIbKO IeJBIX YHCeJ COLEPYKUTCA B MHOMECTBe
sHaueHn QPyHKmum f(x) = cosxsinl6’ — sinxcosl6°?

CKOJIbKO IIeJIBIX UYHCEJ COMEePIKUTCS B MHOYKECTBE
sHaueHu#l pyurnuum f(x) = 4tgxctgx?

Haiigure mambosbiliee 3HaUYeHME (DYHKIIUU
35
y=—>:
cosx+3

Haiinure HamMmeHblllee 3HaueHUe (PyHKIIUUN
y= 35
sinx+3

Haiigure Hambosbiliee 3HaUeHME (DYHKIIUUN

y=1log, (27—x2).

Haiinure HamMmeHbliee 3HaueHue (PpyHKIIUN

y=log, (81-x%).
3

x
Kakoro sHauenusa (QyHKIua y= He JOCTUIraeT

HHN IIPX KaKOM JlGﬁCTBHTQJIbHOM 3HaYeHUU X?

x
Kakoro sHaueHua QYHKIUA Y= He JOCTUTAeT

HU OpU KaKoOM AeliCTBUTEJIbHOM 3HAUEHUU X7
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B48.

B49.

B50.

B51.

B52.

B53.

B54.

B55.

B56.

126

5x
Kaxoro sHauenusa (QyHKIuUA y=
2x+1

HN1 IIPM KaKOM ,HeﬁCTBPITeJIBHOM 3HaAUeHUU X7

He JOCTHUTAeT

Kaxoe umcio He BXOAUT B 00JIACTh OIpPEAEJCHIS
5x+1?
2x+1

byHKIUN Y=

Haiinure HamMeHbIllee 3HaUeHUE (PYyHKIIUN
_x*-16
Cox%-4
Haiinure HauMeHbIllee 3HAUYeHUE (PYHKIIUU
_x*-16

V=" i1

CKOJIBKO IEeJIBIX YHCeJ COAEPIKUTCA B 00JIaCTH OIpe-

nenenus QyErmun g(x)=v6-x+Yx+27?

CKOJIBKO IIeJIBIX UYHCeJI COIEPYKUTCS B 00JACTH OIpe-
V6 —x

Yx+2

neseHusd QYHKROIUM g(x)= ?

CKOJIBKO HATYPaJbHBIX UMCEJ COAEPIKUTCA B ob0JacTH
6—x
x-2

?

ompeneaeHuss QyHKIuu g(x)=

CKOJIBKO IEeJIBIX YICeJ COAEPIKUTCA B 00JIaCTH OIpe-

41a_ .2
neneHusa QyHROUU g(x)= M?
x+2

CKOJIBKO IEeJIBIX YHCeJ COAEPIKUTCA B 00JIaCTH OIpe-
menenus Gyaxuun g(x)=V4x— x> +log,(x—-2)?



Il. TPEHWPOBOYHBIE 3ALAHUNA 13 PA3LE/IOB MATEMATUKWN (5—11-e KITACChI)

B57.

B58.

B59.

B60.

B61.

B62.

B63.

CKOJBKO IIeJIBIX 4YKCeJI COOEPHUTCA B obJiacTu oI1Ipe-

nenenus Qyuxmuu g(x)=3V4x—x? + tg(n?x)?

CKOJBKO IEeJIBIX UICeJI COAEPKUTCA B 00JIaCTH OIIpe-

menenusa QyHxnuu g(x)= Vdx-x%+ ctg(%)?

CKOJIBKO IIeJIBIX 4YKCeJI COOEPHUTCA B obmacTu oI1Ipe-

JeseHua QyHrnuum g(x)=log, (10 —x? )?

CKOJIBKO IEJIBIX YMCeJI COAEPKUTCA B 00JIacTH OIIpe-

nenenns Qynxnun g(x)=log — ,x?

VYKaKuTe, CKOJIbKO IIEJbIX YHCEJ COAEP:KUT 00JacThb

onpenesenusa QyHrmuu y=log, .
x+2

Vrakure, CKOJIbKO IIeJbIX UMCEeJ BXOLUT B 00JIACTb

]4 —-x
ompenesieHusaA QPyHKIUU Y =4 .
x+2

dyukmua y = f(x) oupeneseHa Ha BCell YNMCJIOBOHM MpPA-
MOM U sABJIseTCsS ueTHOU. Ha pucyHKe m3o0pakeH rpa-
duk sroit pyurmuu npu 0 < x < 4. Hasigure f(—1).

Y
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B64. ®dyuknua y = f(x) omnpenmesieHa Ha BCeil UMCJIOBOM IIps-
MOH 1 sIBJsieTcsA HeueTHOUW. Ha pucyHKe m3obpaskeH rpa-
dur sroit pyuxmum npu 0 < x < 4. Haiigure f(—3).

|4

B65. ®yaknua y = f(x) ompeneseHa Ha BCEH YHCJIOBOM
OpAMON M ABJAETCS IIePUOIMYECKO ¢ mepuomom 4.
Ha pucynke msobpakeH rpa@ui 5TOW (PYHKIIUU TPU
0 < x < 4. Hauigure f(—3).

¥

B66. ®yuknua y = f(x) ompeneseHa Ha BCeH YHCJIOBOM
OpAMON M ABJAETCS IIePUOIUUYECKO ¢ mepuomom 4.
Ha pucynke muzobpakeH rpaduk 5TOM (QYHKIUU IPU
0 < x < 4. Ha#igure f(2010).

Y
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B67.

B68.

B69.

B70.

B71.

B72.

B73.

B74.

dyurnua y = f(x) ompemeseHa Ha Bcell YMCJIOBOM
OpAMO#A 1 aBideTcAa ueTHOoU. Ha mpomerxxyrtke (0; 6)
oHa 3ajgaercsa (Qopmyiaoii f(x) = (x — 3)?. Haiigure

f(=2).

dyurnua y = f(x) ompemeseHa Ha Bcell YMCJIOBOM
opaMoll u aABJdeTca HeueTHoU. Ha mnpomexkyTKe
(0; 6) oma samaerca gopmysaoii f(x) = 6x — x2. Haii-
nure f(—2).

dyurnua y = f(x) ompemeseHa Ha Bcell YMCJIOBOM
IPAMON W ABJSETCA NEPUONUUYECKON C IepuomoM 6.
Ha npome:mxytke (0; 6) oma 3amaerca (opmyJioi
f(x) = 6x — x%. Haiigure f(—2)-7(99).

Heuernaa ¢yuKmua f(x) oumpeneneHa Ha BCeM UMCJIO-
Boii mpsamoii. aa dyarmuu g(x) = 2,1 + f(x — 4)
Beruucaute g(1) + g(3) + g(b) + g(7).

Heuernasa ¢yakmua f(x) ompeneseHa Ha BCeM UMCJIO-
Boii mpamoii. Hua ¢pyuxunum g(x) = 1,1 + f(x — 4)
Beruucaure g(2) + g(3) + g(5) + g(6).

Yerunaa GyHKIuA f(x) ompenaesieHa Ha BCeMl YMCJIOBOM
npamoii. as Qpyurmuu g(x) = 1,3 + f(x — 3) BbI-
yucaure g(1) + g(2) — g(4) — g(5).

Yernaa ¢pyurnua f(x) ompenesieHa Ha BCeH YMCJIOBOM
npamoii. Hua ¢yurnuum g(x) = 1,2 + f(x — 3) BHI-
yucaute g(0) + g(2) — g(4) — g(6).

Heuernasa ¢yuxknusa g(x) ompenesieHa Ha BCeill YHMCJIIO-
BoU mpamoii. I[J1d BCAKOrO HEOTPHUIIATEJILHOTO 3HaUe-
HUS TepeMeHHON X 3HaueHHe 5TON (PYHKIUU COBIIa-
JaeT cO 3HaueHUeM (pyHKIUU
f(x) = x(x — T)(x? — x — 12).
VYramxure uncjo KopHeii ypaBHeHua g(x) = 07?
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B75.

B76.

B77.

Heuernas ¢yuknusa g(x) ompeaesieHa Ha BCeWl YMCJIIO-
BOU mpsaAMoOM. IJIsT BCAKOTO HEIOJOKUTEJIbHOTO 3HaUe-
HUS IIepeMEeHHOH X 3HauYeHue 9Toil (PDYHKIIMU COBIIA-
JaeT cO 3HaUueHUeM (QPYyHKIUU

f(x) = x(x — 7)(x® — x — 12).

Vramure unciao KopHeil ypaBuenus g(x) = 07

YerHaa GyHKIUA g(Xx) ompeaeseHa Ha BCEH YMCJIOBOM
npamoi. 1a BCAKOTO HEIMOJIOXKUTEJIbHOIO 3HAUYEeHUS
IepeMeHHOU X 3HaUeH’e dTOoN (DYHKI[MU COBIIAaeT CO
sHaueHueM QyHKIuu f(x) = (x3 — 4x)(0,5° — 2). VKa-
JKUTe YHMCJIO KOopHell ypaBHenHusa g(x) = 0?

YerHaa QyHKIUA g(Xx) ompeaeseHa Ha BCEH UMCJIOBOI
npamoii. Ila1d BCAKOTO HEOTPUIIATEJIbHOTO 3HAUYEHU
IepeMeHHOU X 3HaUeHH’e dTOol (PDYHKI[MK COBIIALAEeT CO
sHadenueM QyHEmuu f(x) = (x® — 4x)(0,5° — 2). Vra-
JKUTe YUCJIO KOpHel ypaBHeHuUA g(x) = 07?7

Yactb I

UHcTpyKuua ang y4dawmxcsa. 3anuiuite pelleHue c¢ nos-
HbIM ero o60CHOBaHNEM.

C78.

C79.

C80.
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Hatigute o0macTh ompeneseHns QPYHKIIAU

\9,6+0,2x — x2

sinx

HaiinuTe obnacthb ompemeieHUa (PyHKIUUN

y=tgx/6,4-24x—x2.

Haiinure MHOMKeCcTBO 3HaUeHHN (DYHKIIUN

y=log, 5(sinx +5).
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C81. Haiigure MHOKECTBO 3HAUEHUN (PYHKIIUU

y=1log;(x—|x|+3).

C82. Haiimure MHOKeCTBO 3HAUEHUI (PYHKIIUU
12

_ (1) 3-sinx
Yy 2 .

C83. IIpu Kakux 3HAUYEHUAX A PYHKIUA
y=x>+(a—-2)x+0,25

He NMPUHUMAET OTPUIATEJbHBIX 3HAUEHUI?
C84. Ilycts f(x)=x+3". Pemure Hepasenctso f(x) > 30.

C85. Ilycte  f(x)=-x+logy;x. Pemure HepaBeHCTBO
f(x) = -3.

C86. IIpu xKakoM 3HaUEHUU a 00JIaCThb OIpemeseHus (PyHKITUN

y= §—x%+4x+a++/x—3 cocrour us ONHOI TOUKH?

C87. IIpu xKakoM 3HaUeHUM a 00JIaCThb OIpemeseHus (PpyHKITUN

y= Y—x?+6x+a+x—4 cocrour us OIHOM TOUYKMU?
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3. TEKCTOBbIE 3AAAYUN

Copep:xkanue, mposepsemoe samganumamMu KHWM: szamaunm
Ha [OBMJKEHMe, Ha paboTy, Ha MPOIEHThI WM HA CJIOMKHBIE
IIPOIEHThI, HA AECATUUYHYIO (POPMY 3allMCH YMCJIa, HA CMe-
CH U CILIABBI, IPAKTHKOOPHEHTHPOBAHHBIC 3aauM.

Yactb |

UHcTpykuma pna ydawmxca. [ante kpatkuii oTBeT. s
KaX[aoro 13 3agaHuii OTBETOM MOXET ABNATLCS LLeNIoe 4YUCNo
WM 4YUCNo, 3anucaHHoOe B BUAE OeCATUYHOW Apobu.

B1l. B xopo6xy nomemaerca 1,4 m? KepaMUYeCKOH ILINTKA
pasmepom 20x20 cm. IlauTka mpomaeTcss KOPoOKaMU.

a) CKOJIBKO ILTUTOK B KOPOOKe?

0) Kaxkoe MuHHMMAaJIbHOE KOJUYECTBO IIOJHBIX KOPOOOK
HYJKHO KYIUTb, ecau Tpedyercsa 60 mamroxr?

B) CKOJIBKO IIJIUTOK TpedyeTcsd IJA IIOJIHOTO OOKJIAIbI-
BaHUA CTeHBI IIomanbio 12 m2?

r) Kakoe MumHHUMAaJIbHOE KOJUUYECTBO KOPOOOK WJIUTKH
HAZO0 KYOUTh JJA IMOJHOTO OOKJaAbIBAaHWUS CTEHBI ILIOIIA-
npi0 9 m2?

n) Kakoe MuMHMMaJIbHOE KOJHUYECTBO KOPOOOK IIJIHUTKU
HAAO0 KYOUTh JJIA MOJHOTO OOKJaAbIBAaHWUS CTEHBI ILJIOIIA-
Ipi10 8 M2, B KOTOpO# ecTh ABephb pasmepoM 2 M X 0,7 m?

e) Kakoe MmHMMAIbHOE KOJWUYECTBO KOPOOOK IIJIHUTKU
HAAO0 KYOUTh JJiA MOJHOTO OOKJaAbIBAaHWUS CTEHBI ILJIOIA-
npio 7 M2 ¢ yuetrom 15% 3amaca?

B2. Ha tpu moaku mocrtaBuuau 278 KHur. Ha mepByio us
HUX MOCTABUJIM Ha 14 KHUTr 00JbIlle, UeM Ha BTOPYIO.
Ha Tpernio mosKy — B 2 pasa 0ojbllle, ueM Ha BTO-
pyo. CKOJIBKO KHUT IIOCTABUJIMN Ha IEPBYIO IIOJKY?

B3. Ha cknax nmpusesdsu 126 TOHH AO0JIOK, TPYII U CJIUB.
s16s0k oxasasiock B 4 pasa OoJbilie, uem rpyii. Caus
Ha 18 ToHH MewHbIle, ueM rpyiil. CKOJIbKO TOHH S0JIOK
MIPUBE3JU Ha CKJIand?
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B4.

B5.

B6.

B7.

BS8.

B9.

B10.

B11.

Moropnaa smogka mpomiaa 10 KM 1o o3epy m 4 KM
IIPOTUB TeUeHWs PeKU, 3aTpaTUB Ha Bech OyTh 1 U.
Haiigure cOOCTBEHHYIO CKOPOCThH JIOAKM!, €CJIU CKO-
pOCTh TeueHUsS PEeKu paBHA 3 KM/U.

Karep mpormren 15 XM o TeueHMIO peKum m 4 KM IIO
03epy, 3arpaTuB Ha Bech nyTh 1 u. Haiaure co06-
CTBEHHYIO CKOPOCTBH JIOOKHU, €CJIU CKOPOCTb TEUEHUS
peku paBHa 4 KM/4.

Hna pacmeuatku 302 cTpaHuIll OLIIM HCIOJb30BaHBI
IBe KONMPOBAJbHBLIE MAIIWHLI. IlepBas MalnmHa pa-
6orasa 8 muH, BTopad — 10 mumHyT. CKOJIBKO CTpa-
HUI[T B MUHYTY IIedaTaeT IlepBas MAaIINHA, €CJU Iep-
Bas IIeyaTaeT B MUHYTY Ha 4 CTpaHHUILI 0OJbIIE, YeM
BTOpas?

IBoe paboumx M3TOTABJIMBAIOT II0 OAWUHAKOBOMY KO-
JuYecTBY AeTaJeii. IlepBbIil BBITIOIHUI 3Ty pPadoTy 3a
6 u, BTOPOH 3a 4 Y, TAK KaK MI3TOTOBJSAJ B Uac Ha
14 neraneir Gosbiie mepBoro. CKOJIBKO AeTajieil ma-
TOTOBHUJI BTOPOU paboumii?

B cBasu ¢ pacnpogakein musan mogerneBen Ha 20%
u tenepsb croutr 12 000 py6ieit. CKOIBKO AUBAH CTO-
WJI O pacipojaskm?

Hexoropoe umcio ymensinmuiau Ha 20% . Ha cKoJIbKO
IIPOIIEHTOB HAM0 YBEJUUUTL PEe3yJbTAT, UTOOBI IIOJIY-
YUTH MEePBOHAYAIBHOE UUCJIO?

Braaguuk momo:xkua B coepoanx 10 000 pyOGueir us
pacuera 1% romosbix. Kakum Oymer ero BKJIAJ uepes
OIVH rox?

Cbepbank B KoHIle roga HaumcaseT 4% TOmOBBIX K
cyMMe, HaxoAsdIllelcsa Ha cueTy B Hauajge rojga. Ka-
KM CTaHeT IMepBOHaAUaJbHBLIA BKJam B 2500 pyOJei
uyepes OAUH TOx?
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B12.

B13.

B14.

B15.

134

Marasuu B mepBblii geHb mpogaa 40% wumeruxcs
oBoImeii. 3a BTopoii meHb oH mpoman 80% oBorreit,
IPONaHHBIX B NEPBBHIN AeHb. B TpeTuii JeHb — OCTaB-
muecss 28 Kr. CKOJBbKO KHJIOTPAMMOB OBOIIeil ObIIO
B MarasuHe IlepBOHaAYaJIbHO?

BoauTenb MamimHbI coOMpaeTcda IpoexaTh U3 IIYHKTA
A B nyHKT P, B KOTOPBI#A BeAyT TPU MapIIpyTa: uepes
nyHKT B, ueped nyHKT C u uepesd nyHKT D. Paccros-
HUA B KWJIOMETPaxX MeKIy COCEJHUMMU NYHKTaMU II0-
KasaHbl Ha cxeme. VI3BeCTHO, UTO €CJU eXaThb uepes
C, TO cpemHASA CKOPOCTh aBTOOyca OyaeT paBHA
50 Km/u, ecau exaTh yepes B — 56 KMm/4, eciiu exaTh
yepes D — 58 kKm/u. BoauTenb BBIOpAT MapIIPYT
Tak, 4TOOBI JoexXaTh OO NMyHKTa P 3a HauMeHbIIee
BpeMsi. CKOJIBKO YacoB OH OyaerT B myTu?

C

B 105
75 — 65>-P
4\/100

D

A

KoH(peTrs mpomaioTca B TpeX Pa3JUUYHBIX YIIaKOBKAaX.
B 300-rpamMMOBOIi yrmakoBKe OHU cToAT 27 pyOJeii, B
500-rpaMMOBOIi ymakoBKe oHHU cToAT 41 pPyOab, a B
900-rpamMMoOBOIf ynakoBke — 77 pyoOieii. IlIokynarenn
BBIOpaJI caMy0 BBITOAHYIO yrakoBKy. CKOJIBKO OH 3a-
IJIAaTUJI 3a JB€ YIaKOBKU TaKuUX KoHOeT?

Ha cTpouTenbcTBe CTeHBI IIEPBLIA KaMEHIIUK padora
5 mHell oguH. 3aTeM K HeMY HPHUCOEIUHMIJICS BTOPOI,
¥ OHU BMECTe 3aKOHUMJIMU padory uepesd 4 nus. Us-
BE€CTHO, UTO IIEPBOMY KaMEHIIUKY HOTPebOBaJIOCh OBI
Ha BBLITIOJHEHIMEe 3TO¥ paboThl Ha 5 AHeI 0oJibllle, UeM
BTOPOMY. 3a CKOJBKO IHEH MOMKEeT IIOCTPOUTH BJTY
CTeHy IIePBBIA KaMeHIIHK, padoras omuH?
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B16.

B17.

B18.

B19.

B20.

B21.

B22.

3a ompemesieHHOe BpeMs Ha 3aBojge cobuparorT 90 aBTo-
moOmyiei. IlepBble Tpu Uaca Ha 3aBOjIe BBITIOJIHSIN yCTa-
HOBJIEHHYI0O HOPMY, a 3aTeM CTajJIld COOMpaThb Ha ONUH
aBTOMOOMJIL B uac OoJbIiie. IlosToMy 3a uac OO CpoKa
yaxe ObLIO cobpaHo 95 aBromoOmieii. CKOJIbKO aBTOMO-
Omyeil B yac JOJIXKHBI ObLIM coOMpaTh Ha 3aBome?

IIBa BeJOCHUIEAMCTA OTIIPABIAIOTCS HABCTPEUY APYT
IPYry OOHOBPEMEHHO M3 ABYX IIYHKTOB, PACCTOSHNE
MeKJIy KOTOPBIMH PaBHO 54 KM, M BCTpeUalOTCA uUe-
pes 2 u. OmpegenTe CKOPOCTh KasKJOTO BEJIOCUIIEIN-
CTa, eCJ CKOPOCTH y OJHOIO M3 HMX OHA Ha 3 KM/U
0oJibllle, YeM y IPyIroro.

IBa merexoma OTIIPABJIAIOTCS HABCTPEUY APYT APYTY
OZHOBPEMEHHO M3 IBYX IIYHKTOB, PACCTOSHIE MEKIY
KoTopbIiMu paBHO 50 KM, M BCTpevaroTcsa uepes 5 d.
OmnpegennTre CKOPOCTh IIEPBOTO IEIIEXOHAa, €CJIH €ro
CKOPOCTL Ha 2 KM/4Y 0OJbIlle, YUeM y APYTroro.

Haiigure nBysHauHOe YMCJIO, €CJIU YACTHOE OT JeJie-
HHUS MCKOMOTO YHMCJa Ha cyMMy ero mudp paBHO 4, a
YacTHOE OT JeJIeHUs IIPOU3BeAeHUs ero mu@p Ha CyM-
My 1udp pasHO 2.

Haiinure aBysHauHOe UMCJIO, €CJN IPOM3BEIEeHUE ero
mudp B 6 pas3 MeHbIIe CAMOTO YMCJA, a €CJIU K HC-
XOMHOMY YHCJY HIPUOaBUTH 9, TO IOJYyUYUTCS YMCJIO,
HaOucaHHOe TeMHU Ke mudpamu, HO B 00paTHOM IIO-
panke.

K 40% pacrBopy cosaHOM Kucaorsl mobaBuyau 50 T
YHCTOM KHCJIOTHI, IOCJIE Uero KOHIIEHTPAIIHMS PaCTBO-
pa crama paBHOU# 60% . HaliguTe mnepBOHaUYaIbHBIH
BeC pacTBopa.

Kakoe xoiamuecTBO BOABI HYXKHO H00ABUTH B 1 JUTP
9% -HOro pacTBopa yKcyca, 4TOObI HOJYUYUTh 3% -HBII
pactBOop?
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B23.

B24.

B25.

B26.

B27.

B28.

B29.

B30.

B31.

136

Ilena usnenusa cocraasaina 1000 py6Jeir m Oblaa cCHU-
sKeua cuauvaJsia Ha 10%, a sarem emie Ha 20% . Kako-
Ba OKOHUATeJbHasA IleHa ToBapa?

Ilemy ToBapa moBbicuau Ha 25%, 3aTeM HOBYIO IleHY
moBeIicuin emfe Ha 10% u, HaKoHeIl, IIOCje Iiepepac-
yeTa IIPOM3BEJIM MOBBIIIeHMWEe IeHbl emfe Ha 12% . Ha
CKOJIbKO IPOIEHTOB IIOBLICIIN II€PBOHAUAIBHYIO II€HY
ToBapa?

CoheperaTenbHbI 0aHK B KOHIE Iofa Hauuciser 3%
K cyMMe, HaXOoAUBIIelcsa Ha cuery. Ha CKOJIBKO pyO-
Jell yBeIuuuTCA HmepBoHAUYANbHBIN BKJam B 1000 pyo6-
Jeii uepes 2 roxma?

HaiiguTe mepBoHAYAIBHYIO CYMMY BKJIaza (B py0Jasax),
ecJau TIIOCJie HCTeUeHUs MABYX JIeT OHa BBIpOCJA Ha
304,5 py6sas npu 3% TOmOBBIX.

B mepBblii geHb co ckiaaza Obw1o ormymieno 20%
nMeBIIuxca A00K. Bo Bropoit mzeus — 180% ot Toro
KoJimuecTBa s0JI0K, KOTOpOoe OBIJIO OTIIYIIIEHO B IIep-
BbIII JOeHb. B TpeTuii meHnr — ocTaBmiuecs 88 Kr
sa0m0x. CKOJIBKO KHUJIOTPAMMOB sI0JIOK OBIJIO Ha CKJa-
e IIepBOHAYAJIBHO?

WUszpgenune, mena xoroporo 500 py6.Jieii, cHauaaa MIOI0-
poxkano Ha 10%, a zarem eme Ha 20%. Kaxosa
OKOHUATEJbHAS I[eHa U3IeIns?

Ileny Ha HEKOTOpPBHINI TOBAp CHaYaJla CHUBWJIUA Ha
30%, a sarem mosbicuau Ha 20% . Ha CKOJIBKO IIpo-
IIeHTOB M3MeHWJIach IepBOHAUYaJbHAA IeHa ToBapa?

Ileny mHeKoTOpOro ToBapa cHuswiau Ha 15%, a moToMm erre
Ha 20% . Haiigure oOIMii IPOLIEHT CHMMKEHUS IIeHbI.

Ilema mepBoro ToBapa moBbicuiack Ha 30%, a morom
eme Ha 5% . IleHa BTOPOro TOBapa IIOBBLICHJIACH HAa
25% . Ilocje MOBBIIIEHNUS IIEHBI TOBAPOB CPABHSJIUCH.
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B32.

B33.

B34.

B35.

B36.

B37.

Haiinure, Ha CKOJBKO IIPOIEHTOB IepBOHAYAJIbHAS
IleHa OJHOTO TOoBapa OOJIbIlle IIePBOHAUAIBHOI I€HBI
Ipyroro Tosapa.

Cymma aByx uwmcen paBHa 1100. Haiimute HambGoib-
mee u3 HUX, ecau 6% omgHOro M3 HUX paBHBI D%
IPYroro.

3apmata Obljaa TOBBIIIIEHA [ABa pasa 3a OQUH TOJ.
IIpu TakoM moOBBIIIIEHUM PabOUMil cTaJ IOJYyYaTh BMe-
cro 1000 py6. 3a oguH meub 1254,4 py6. Omupenenu-
Te, Ha CKOJIbKO IIPOIEHTOB IOBBICKJIACH 3apIljiaTa.

CoOeperaTenbHbIll 0aHK B KOHIle roga Haumciaser 2%
K cyMMe, HaxoAuBIlelica Ha cuery. Ha CKOJBKO pyoO-
Jell YBeJUUUTCA HmepBoHadaIbHBIA BKJam B 5000 pyo-
Jeir uepes 3 roma?

HaiinuTe mepBoHAUYaIbLHYI0O CYMMY BKJIaAa (B pyo0Jaax),
ecjii TOcje WCTeUeHWs TpexX JeT OHa BbIpOCJa HAa
765,1 py6usa mpu 2% TrOIOBBIX.

CoOeperaTenbHBIM 0aHK B KOHIlE rofa Hauwucaser 5%
K cymMMe, HaxXonuBIelica Ha cuerTy. Ha cKOJIbKO IIpo-
IIeHTOB YBEJUYHUTCS IepBOHAUYaNbHBIN BKJanm B 2000
pyOaeii uepes 2 roga?

s mepeBosku 25 ToHH rpysa Ha 900 KM MOKHO HC-
IIOJIb30BATh OHY M3 TPAHCIIOPTHBIX KOMIAHWI, IPUUYEM
y KasKIOH W3 HUX aBTOMOOUJIMN OIIPeNeeHHON TIpy30-
nogbeMHOCTH. CKOJIBKO PyOseli IPUAeTCS 3aIlIaTUTDL 3a
caMyIo JIeIlleBYyIO TIEPeBO3KY TOBapa 3a OIWH peic?

Tpauncnmopraas BO3KHU OTHOMI HOCTH

CroumocTp mepe- I'pysonmognem-

KOMIIaHUS MalIuHON aBTOMOOMJIA
(py6. Ha 100 KM™M) (TOHH)

A 1000 2

B 1200 2,5

C 1300 3
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B38. [Ina coopxu mrada TpedbyeTcd 3aKasaTh 8 OZUHAKO-

BBIX 3epKasa miomaznbso 0,3 M2 Kaxzoe y OZHOTO M3

Tpex mOpousBoAuTesiell. B Tabuuile IpPUBEIEHBI ITE€HBI
Ha 3epKajia, a TaKKe Ha pPesKy u o0pabOTKy Kpad.
Cxonbko pyOJseil mpumeTcs 3allJIaTUTh 3a CaMbIi me-
IIeBLIN 3aKas?

Peska u oO6paboTka
IIpousBoguTenn Croumocrs, sepraa (pyo. 3a ogHO
(py6. 3a 1 m?) ’
3epKaJio)
A 600 100
B 650 90
C 700 80

B39. CrpoutesbHON KOMOAHNN HEOOXOAUMO KYOUTH 25 TOHH

KUpInYa y OOHOT'O M3 TPeX IIOCTaBIIMKOB. Bec ommHo-
ro kupnuua 2,5 Kr. [leHbl u yca0oBUSA AOCTABKU TIPU-
BeleHbl B Tabiauile. Bo ckoabko pydOJein oboiimeTcs
CaMbIl JeIlleBbIM 3aKad ¢ yueToM gocTaBKu? OTBer
IaiiTe B TBIC. PyOJIeii.

Ilo- Hena CroumocTs
CTaB- KHpnudya JOCTABKH I[OIIO.T[H]/ITeJI])H])Ie
— (py0. 3a (py6.) yCaoBUA
IIT.)
A 35 11000
B 36 15000 ITpu 3axase Ha
CYMMY CBBIIIIE
350 000 py®.
IocTaBKa OecIIJIaTHO
C 34 20000 ITpu 3akase Ha
CYyMMY CBBIIIIE
330 000 py6. mocras-
Ka co ckuakoi 10%
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B40.

B41.

B42.

B43.

I omgHOTO M3 3aBOJOB 3aBHUCHMOCTL 00BeMa cIpoca
Ha TIPOAYKIHNI0O m (eIWHUI[ B HEJeJI0) OT ee IIeHbI N
(TeICc. PYyO. ompenenserca mo ¢opmyae m = 140 — 10n).
Haiinure Hambombiryio 1eHy (B ThIC. py0d.), IPH KOTOPOIA
3HAUEHNE BBIPYUYKM 32 HENEJIO £ = M- COCTABUT He MeHee
450 TwIC. PYO.

IIpubsine Gpabpuku B Hemes0 BbIUHCIAeTcA IO Gop-
myne m(t) = t(k — n) — r. ®abpuka TPOJAET CBOIO
npoaykmuio mo mene k£ = 300 py6. 3a IMITYyKY, 3aTPaThl
Ha IIPOM3BOJACTBO E€OUHUIBI IIPOAYKIIUUA COCTABJIAIOT
n = 100 py6. 3a IITYyKy, a pPacxXonabl 3a HEHOeJo r =
= 200 000 py6. Haiimure HamMeHbINIUII 00BEM IIPO-
usBojacTBa t (IIIT.), IPU KOTOPOM HPUOBLLIL (PabpUKuU
cocraBur He meHee 100 000 py6. B mecsir.

Kamenn Opoilien BepTHKaJbHO BBepx. IloKa KaMeHb
He ymaJji, BbICOTa €ro Haj 3eMJiel, OIMCHIBAeTCS IIO
dopmyse h(t) = —2t2 + 26t, rge h — BBICOTA B MeT-
pax, t — BpeMsdA B CeKYyHIaX, IIPOIIEAIee CO BpeMeHN
O6pocka. CKOJIBKO CEKYHJ KaMeHb HAXOOUJCS Ha BBI-
coTe He meHee 72 m?

Besocumenucr, emyinuii II0 TOPOAY CO CKOPOCTBIO
U, = 9 KM/4, Bble3skaeT U3 Iropojla Ha Tpaccy, W Ha-
YMHAET PAa3TOHATLCSI C IIOCTOSHHBIM YCKOPEHHEeM
a = 4 xm/u?. PaccTodgHNe BeJIOCAIENMCTa A0 TOpoja

at?
ompenessieTcsa 1o (opmyJie S=v0t+?. Haiigure

HauboJIbIllee BpeMs B MUHYTaxX, B TeUeHHE KOTOPOTO
BeJocuUIeIUCT OyaeT HAXOAUTCA B 30HEe (PYHKIIMOHM-
POBaHUA MECTHOU Tese()OHHOUM CBA3U, €CJAU OIePaTop
rapaHTHpPyeT IIOKPLITHE He aajiee, ueM 12 KM OT ro-
pona.
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4. YPABHEHUA N HEPABEHCTBA
C MOAYJIEM

Yactb |

UHcTpykuma pna ydawmxcqa. OTBETOM B 330aHUSIX 3TON
rpynnbl MOXeT ObITb LIENI0e YUCNO WUAN YMCIIO, 3anucaHHOoEe B
BUOE OECATUYHON Opodu.

B1.

B2.

B3.

B4.

B5.

B6.

B7.

140

Pemure ypasuenme [2x—T7|=5. (Ecim ypaBHeHue
umeeT 0oJiee OJHOTO KOPHS, TO B OJaHKe OTBETOB 3a-
MUIINUTE CYMMY BCeX ero KOpHeIi.)

YramKure uncjao KOpHEH ypaBHEHUS |2x2 —7|=5.

Pemure ypaBHeHue |14—6x|=22. (Ecoin ypaBHeHUE
umeeT 0oJiee OJHOTO KOPHS, TO B OJJaHKe OTBETOB 3a-
OUIITHATE CYMMY BCe€X ero KOpHEel.)

Pemure ypaBHeHUE (5) -71=29. (Eciu ypaBHeHHE

umeeT 0oJiee OJHOTO KOPHS, TO B OJaHKe OTBETOB 3a-
MUINNUTE TPOU3BEeIeHNe BCeX ero KOpHeii.)

Pemnure ypaBHeHUE |210g2x—1|:3. (Ecam ypaBHeHUe
umMeeT 0oJiee OJHOTO KOPHS, TO B OJaHKe OTBETOB 3a-
OUIIATE CYMMY BCe€X €ro KOpHE.)

Pemure ypaBHenue |2sinx—1/=3. B oTsere yraxkute
HaWMMEHbINNHN ITOJIOMKUTEJbHBIA KOpPeHb (B rpaaycax).

Pemnre ypaBHenue |2cosx+1/=3. B orBere yraxure
HaMOOJBIIUHA OTPUIIATENbHBLIN KOPEeHb (B rpagycax).
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BS8.

B9.

B10.

B11.

B12.

B13.

B14.

B15.

B16.

Pemure ypaBHeHHME |1—5\/x|=14. (Eciin ypaBHeHUE
umeeT 0oJiee OJHOTO KOPHs, TO B OJaHKe OTBETOB 3a-

OUIIUTE CYMMY BCeX ero KOpHeli.)

Pemure ypaBHeHmME |5\4/x—1|=19. (Eciin ypaBHeHUE
umeeT 0oJiee OJHOTO KOPHs, TO B OJaHKe OTBETOB 3a-

OUIIUTE CYMMY BCeX ero KOpHeli.)

0,53 x —1| =2. (Ecqu ypaBHeHUe
umeeT 0oJiee OJHOTO KOPHsS, TO B OJaHKe OTBETOB 3a-

Pemure ypasHeHue

OUIIUTE CYMMY BCeX ero KOpHeli.)

CKOJIBKO IIEJIOUMCJICHHBLIX PEIIeHUN hMeeT HepaBeH-

cTBO |x—3|<4?

CKOJIBKO IIeJIOYMCJIEHHBIX DeIeHUil MMeeT HepaBeH-

ctBo Vx!-6x2+9<6?

CKOJIBKO HATYPAJbHBIX YHUCEJl ABJAIOTCA pelleHueM

HepaBeHCTBa |7x —3| <4?

CKOJIBKO IIeJIBIX YNCeJl, IIPpUuHaAJeXallluX IIPOMEeMKYT-

Ky (—3; 3) ABISIOTCSA pelleHneM HepaBeHCTBa
x
(1) _3l<4?
7

CKOJIBKO IIEJIOUMCJCHHBLIX PEIIeHUN HMeeT HepaBeH-

crBo |lgx|<2?

CKOJIBKO IIeJIOUMCJIEHHBIX PeIeHWil MMeeT HepaBeH-

CTBO |log0,25 x| <2?
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B17.

B18.

B19.

B20.

B21.

B22.

B23.

B24.

B25.

142

CKOJIBKO IIeJIOUHCIEHHBIX pelIeHuil MMeeT HepaBeH-
CTBO |§/x|£3?

CKOJIBKO I[eJIOUMCJIEHHBIX PEIIeHU MMeeT HepPaBeH-
CTBO |\/x—1|S2?

VraKkuTe HauMeHbIIlee HATypaJbHOE pelleHue Hepa-

BeHCTBa [2-—x|>9.

VraKkuTe HauMeHbIIlee HATypaJbHOE pelleHue Hepa-

BEHCTBAa |x2 —3| >17.

YKaxKkuTe HauMeHbIIlee HaTypaJibHOe pellleHue Hepa-
BEHCTBA |\/x—2|>17.

CKOJBKO TIeJBIX UYNCEeJ, NTPUHAIJIEKAIUX IpoMe-
KYTRY (20; 30), aBIAOTCS pelleHMeM HepaBeHCTBa

llog; x—3|>1?

CKOJBKO TIeJBIX UYWCEeJ, NTPUHAIJIEKAIUX IpoMe-
KYTRY (—3; 3), ABAAIOTCA pellleHMeM HepaBeHCTBa

|2x—5|>1?

CKOJIBKO IOeJIbIX YHcCeJl ABJAITCA PellleHueM Hepa-

et 5 1 o

BercTBa (0,2) T

VKaKHUTe cepeUHY IPOMEKYTKA, SABJAIOIIETOCH pe-
s 5 1

menuem HepaseHcTBa (0,5)
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B26.

B27.

B28.

B29.

B30.

B31.

B32.

B33.

B34.

CKOJIbKO ILeJBIX YHCeJ SBISIOTCA DeIleHueM Hepa-
BeHcrBa log, [3x—3|>-1?
6

CKOJIBKO ILeJBIX YHCeJ SBIAIOTCA DEIIeHHeM Hepa-
BEHCTBa 108 55[2x —8|> 27

Pemnre ypaBuenme |x—3|=38x+1. (Ecam ypaBHeHnwue
nMeeT Gojiee OJHOTO KOPHs, TO B GJAaHKEe OTBETOB 3a-

OUIIUTE CYMMY BCeX ero KOpHeli.)

2 2
Pemure ypasuenue |x —3| =3x"-1. (Ecau ypaBHe-
HUe uMeeT 0ojiee OJHOTO KOPHSA, TO B OJIaHKE OTBETOB

3aTUIINUTE TPOM3BEMeHNE BCEX ero KOPHEeH.)

Pemure ypaBHeHmME |\/x—3|=3\/x +1. (Ecam ypasHe-
HUe uMeeT 6oJiee OJJHOTO KOPHsA, TO B OJIaHKE OTBETOB

3aIUIINTE CYMMY BCe€X ero KOpHeEIi.)

Pemure ypaBHeHme |2x—3|:3-2x—1. (Ecnu ypasHe-
HUe uMeeT 0ojiee OJHOTO KOPHA, TO B GJaHKe OTBETOB

3aIUIINTE CYMMY BCe€X ero KOpHeEIi.)

Pemnre ypaBuenume |[3sinx—1/=2sinx+1. B orsere

VEaXure HaMEeHbIITIHA TOJIOMKUTEJIbHBIN KOpPpeHb

(B rpamycax).

Pemmure ypaBmenwme |[3cosx—1]=2cosx+1. B orsere

VKayKuTe HauOOJBININN  OTPUIIATEJIBHBIN  KOpPEeHb

(B rpamycax).

VKasKkuTe HaMMEHbIIee DeIleHre YPABHEHUs
[42—T7|=4x-7.
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B35.

B36.

B37.

B38.

B39.

B40.

B41.

B42.

144

VEKaxkute HauOOJIbIIIEE IIeJjioe pellneHne ypaBHEHUA

|x2—2ﬂ=27—x%

VKammuTe HamMeHbIIee IIeJioe PeIlleHre YPaBHEHUd

px—1ﬂ=2x—1z

VEKaxkute HanOOJIbINIee pellleHne YpaBHEHUS

llog; x —2|=2-log; x.

2 2
Pemure ypaBHenme x°++x° -12=0. (Eciu ypasHe-
HUe uMeeT 0ojiee OJJHOTO KOPHS, TO B OJIaHKE OTBETOB

3aTUINUTE TTPOM3BENeHNEe BCEX ero KODHeli.)

2
Pemmnre ypaBHeHUE X2 +(\/x) —-20=0. (Ecmu ypaBue-
HUe mMeeT 0ojiee OJHOTO KOPHS, TO B OJaHKEe OTBETOB

3aIUINNUTE ITPOU3BEIeHNEe BCEeX ero KOpHEeM.)

Pemure ypasaenme logjx+2y/(log, x)2 -3=0. (Ecau
ypaBHeHMEe MMeeT Gojiee OLHOTO KOPHS, TO B OJaHKE

OTBETOB BAIUIIUTE CyMMY BCEX €Tro KOpPHeIi.)

2
Pemure ypaBHeHUE log§x+2(1/10g2x) -3=0. (Ecau
ypaBHeHMe uMeeT 0ojiee OSHOTO KOpPHSA, TO B OJIaHKe

OTBETOB 3aIlUIIUTE CyMMY BCeX ero KOpHeIi.)

2
Pemmure ypaBHEeHUE x2+4(x0’5) =21. (Ecau ypaBHe-
HUe mMeeT 0ojiee OJHOTO KOPHS, TO B OJaHKe OTBETOB

3aIUINNUTEe IIPOU3BENeHNEe BCEeX ero KOpHEel.)
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B43.

B44.

B45.

B46.

B47.

B48.

B49.

B50.

B51.

0,5
Pemure ypaBHeHUE x2+4(x2) =21. (Ecau ypasue-
HHue mMeeT 0oJiee OJHOTO KOPHS, TO B OJaHKEe OTBETOB

3aIUINNUTe CYMMY BCeX er0o KOpHeIi.)

Pemnre ypasuenue |0,5x—6|=|x|.

(Eciu ypaBHeHUe
uMeeT 0oJiee OJHOTO KOPHS, TO B OJaHKe OTBETOB 3a-

OUIINTe cpefHee apu(MeTHUecKoe BCeX ero KOpHeli.)

Pemure ypasHeHue |3x—8|=|3x—10. (Ecauz ypasHe-
HUe mMeeT 0oJiee OJHOTO KOPHS, TO B OJaHKe OTBETOB

3aIUINNUTEe IIPOU3BeNeHe BCeX ero KOpHeii.)

Pemure ypasuenue [2lgx—1|=|lgx+1|. (Ecau ypas-
HeHMe uMeeT 0ojiee OZHOTO KOPHS, TO B OJIaHKe OT-

BETOB BalUIINTE CYMMY BCeX ero KOpHeIi.)

0,5vx —2|=|1,5Jx -3
ypaBHeHHe mMeeT 0oJjiee OZHOTO KOPHS, TO B OJaHKe

Pemure ypaBHeHue . (Ecumu

OTBETOB CYMMY BCeX €r0o KOpPHeIi.)

VkaskuTe HaMMeHbIIee DelleHre HePABeHCTBA
|x—3|(x-7)=>0.

VYraxure HanOOJbIIIEE IIeJIoe pPeIleHrne HepaBEeHCTBa

|x—5|(x—6)<0.

YraxkuTe HauMeHbIIIee pellleHre HepaBeHCTBa
|2x —4|(2x —64) >0.

VraskuTe HamGoJIblllee LeJioe pelleHre HepaBeHCTBA
lg x|(lgx-1)<O.
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B52. Pemnre ypaBuenue ||x|—7|=4. (Eciu ypaBHeHUe mMe-
er 0ojiee OJHOTO KOPHA, TO B GJaHKE OTBETOB 3alll-
IINTe HAaMMEHbBINNII M3 BCeX ero KOpHeIi.)

B53. Pemure ypasuenue ||x|—4|=7. (Ecau ypasHeHue nme-
eT 0oJiee OOHOTO KOPHS, TO B OJaHKE OTBETOB 3alll-

IIUTe IPOM3BeJeHNe BCceX ero KOopHeii.)

Yactb I

UHcTpyKuma png y4dawmxca. 3anuiumte peLlueHne ¢ nos-
HbIM €ro 0O0CHOBaHMEM.

-7 < 4.

X

C54. PemuTe HepaBEeHCTBO

C55. Pemure ypasrenue ||cosx|—3|=2.
C56. Pemmre ypasrenne ||log, x|—2/=3.
C57. Pemmure ypaBHenue \|6x—1|—3\=2.
C58. Pemure ypasuenue |z -1|-1|=1.

C59. Pemure ypaBaeHue logs;(1—x)+0,5log,(4x— 7% =0.

C60. PemuTe ypaBHeHUTE

log,(4x—11)+0,25log,(2-x)* = 0.
C61. PemuTe ypaBHeHUe |x2 —4|+|x2 —9| =7.
C62. PemiuTe ypaBHEHUE |x2 —4|+|x2 —9| =5.

C63. Pemure ypaBHeHHe |3c2 —4|+|x2 —9| =4,
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Cé4.

C65.

C66.

Ce7.

Ce68.

C69.

C70.

C71.

C72.

C73.

C74.

C75.

Pemure ypaBHenme |2—\/§|+|«/§—4| =2.

Pemure ypaBHenue |log3 x+ 2|+|log3 x —1| =5.

Pemure ypaBHenue 4" —2-2%+1 +|2x — 9| =T7.

Pemure ypaBueHuUE |5—10g2 x| +|2+10g2 x| =1.
Pemure ypaBHenue |5—§/§|+|2+3§/§| =T+2%x.
Pemure ypaBHeHue |4 -3 | + |9 - 3x| =2-3"-13.

Pemure HepaBeHCTBO |x+1|+|x+2|+|x—1|<8x—32.

Pemnure mepaBeHCTBO

|x+1|+|x+2|+]x—1|+]x— 2| < 8x—32.

Pemnure mepaBeHCTBO

Va4 ax+4 422 +6x+9+Vx2 +8x+16 <4x+4.

Pemure ypaBHeHUME

‘log3 (x*-16)+x- 5‘ = ‘log3 (= —16)‘+|x -5|.

Pemure HepaBeHCTBO

[log («* ~16)+x - 5| <[log, (x> ~16)|+|x - 5.

Pemure mepaBeHcTBO

[log; («* ~16)+x - 5|2 [log, (x* ~16)|+|x - 5.
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10.

11.

148

5. JIEMEHTbl KOMBUHATOPUKW,
TEOPUN BEPOATHOCTEN U CTATUCTUKNA

B 11 xmacce 30 uenoBek. 18 uesloBeK M3yUyaroT aH-
IIUACKUN #A3BIK, 16 — Hemenmkuii, 9 — oba a3bIKA.
CKOJIbKO YeJIOBEK M3y4YaloT: a) TOJbKO AHIIMNCKUI
SA3BIK; 0) TOJBKO HEeMEIKHU A3bIK; B) He M3YYaloT HU
OJIHOTO SA3BLIKA?

W3 5 pasauuHbIX KHUI BBIOMPAIOT 3 OJA MOCBHIIKH.
CKOJIBKUMH CIIOCO0AMM 3TO MOYKHO CHeJIaTh?

W3 5 ogmHaAKOBBIX KHUT BBIOMPAIOT 3 AJIA ITOCBHLIKH.
CKOJIBKMMHU CIIOCO0AMU 3TO MOYKHO CHeJIaTh?

CKOJBKUMHU CIIOCO0AMU MOMKHO IIePEeCTaBUTh OYKBHI B
cJaoBe «poza»?

CKOJIBKUMHU CIIOCO0AMU MOMKHO IIePEeCTaBUTh OYKBEI B
VUMEHUN «OKHO»?

CKOJIBKMMHU CIIOCO0aMM MOYKHO II€PEecTaBUTH OYKBBI B
NMEeHUu «KHUra», TakK T'ITO6I)I coueTaHUe «HHW» BcCerga
MIPUCYTCTBOBAJIO?

CKOJIBKO CYIIeCTBYeT ABY3HAUHBIX YMNCEJ, B 3alUCU
KOTOPBIX HeT mudpsl 07

CKOJIBKO CYIIeCTBYeT ABY3HAUHBIX UIMCEJ, B 3alUCHU
KOTOPBIX HeT Iudpwl 7?

CKOJIBKO CYIIIECTBYET TPeX3HAUHBIX YUCEJ, B 3aIUCU
KOTOPBIX HeT Hudpsr 77

HaiimuTe BepoOsSTHOCTH TOr0, UTO IIPU OAZHOM Opoca-
HUU UTPAJbHOI KOCTH BBINIAJET YMCJI0 OYKOB, KpaT-
HOe 2.

B Gapabame jse:xaT ogmHaKOBBLIE HA OIIYyIlb IMapbl JIO-
Tepeu ¢ HoMepamu oT 1 mo 36. KakoBa BepoOsSTHOCTD
TOTO, UTO HOMEDP BBIHYTOTO Haymady Iapa IeJUTCS
Ha 4?
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12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22,

Habupasa momep TesedoHa, Bbl 3a0bLIM ITOCTIETHIOIO
nudpy u HaOpaam ee Hayrajg. KakoBa BepoOsSTHOCTH
TOro, YTO HabpaHa Hy:KHas BaM Iudpa?

B amuke nexkar 100 oguHAKOBBIX HA OIMYIb IIIAPOB:
10 — semennix, 30 — KpacHbIX, 60 — cunux. W3 Aruka
BBIHYJIM HayZady ofuH map. Haiigure BeposaTHOCTD TOIO,
YTO BBIHYTBINA I1ap: 1) 3ejeHbIi; 2) He KPaCHBIH.

B amuke jexar 100 omfmHAKOBBIX HA OIMYNb IIAPOB:
20 — semenbix, 30 — Kpacubix, 50 — cunux. U3 amu-
Ka BBIHYJIM HayJady oiuH map. Haligure BepoATHOCTH
TOTO, YTO BBIHYTBINA INTap KPACHBIM MU CUHUHA?

B ypue 10 ogmHaKOBBIX Ha OIYIL IIIAPOB C HOMEPaMU
or 1 no 10. Bemmynu oxuu 1map. Kaxosa BepoATHOCTH
TOTO, UTO HOMEP BBIHYTOTrO IIapa He mpeBocxomuT 47

B ypue 10 ogmHaxkoBBIX Ha OIIyIIb IIIAaPOB C HOMEpa-
mu otT 1 go 10. Beiayau omuu 1map. KakoBa BeposT-
HOCTH TOT'O, UTO HOMEP BBIHYTOIO IIapa 0oJbIie 7?7

W3 cnoBa «mamemamurxa» BLIOMpaeTcs Hayraj OgHa
oyxkBa. KakxoBa BepOATHOCTH TOTO, UTO STO OyIeT OYyK-
Ba «M»?

W3 cinoBa «mamemamurxa» BBIOMpaeTcs Hayraja OgHa
oyxkBa. KakoBa BepOsSTHOCTL TOTO, UTO 3TO OyZeT co-
riaacHas OyKBa?

Bpocatorca omHOBpeMEHHO [OBe WrpajbHbIE KOCTH.
Haiigure BeposATHOCTH TOrO, UYTO CYMMAa BBIIABIINUX
OYKOB YeTHA.

Bpocatorca omHOBpeMeHHO [OBe WrpajbHbIE KOCTHU.
HaiinuTe BepOATHOCTHL TOrO, UYTO CYMMa BBIHNABIINUX
OUKOB JeJuTcs Ha 4.

BpOC&IOTCH OOHOBPEMEHHO [JB€ MHI'DAJIBHBIE KOCTH.
Haﬁl[I/ITe BEPOATHOCTb TOI'O, YTO IIPOM3BEIEHNE BbI-
IIaBIIINX OYKOB YETHO.

Ky06, Bce rpanum KOTOpPOro OKpAaIlleHbl, PACIUJINJIN Ha
64 paBHBIX KyOuKa. HalizuTe BepPOATHOCTHL TOTO, UTO
Haygauy B3ATBIA KyOmK wuMeeT: 1) Tpu oKpallleHHbBIe
rpanu; 2) IBe OKpallleHHbIe I'DaHMU.

149



Er. MATEMATUKA. CBOPHUK 3ALAHNN

23.

24.

25.

26.

27.

28.

29.

30.

150

B kBagpart ¢ BepmumHamu B Toukax (0,0), (0,1), (1,1),
(1,0) maymauy OpoIllleHa TOYKAa K(x;y . Haiinure Be-
POATHOCTH TOTO, YTO KOODAWHATHI 3TOM TOUKU YHIO-
BJIETBOPAIOT HEPaBEHCTBY y >(,5x.

IIBa Apyra JOTOBOPMJINCHL O BCTpede Ha CJIEIYIOIIUX
VCIOBUAX: KAMKIBINA IPUXOAUT B YKAa3aHHOEe MECTO He-
3aBHUCHUMO APYr OT Apyra B JO00OW MOMEHT BpeMeHU
ot 18% 10 19%, IIpuzsa, oxunaer He 6osee 30 MUHYT,
a yxomur He mosgHee 19, KaxoBa BepOATHOCTb UX
BCTPEUM?

B ypue 4 6Genblx U 2 YepPHBLIX OAUMHAKOBBIX HA OIYIIb
mapoB. VI3 ypHBI BEIHMMAIOT cpasdy ABa Imapa. Hatimu-
Te BEepPOATHOCTH TOr0, UTO oba Iapa OyayT OebIMMH.

B amuke Jje:xar 5 OAMHAKOBBIX Ha OINYIb IIAPOB:
2 — 3eJeHBIX, 3 — KpacHbIX. W3 AIMMKAa BBIHYJIHN
Haymauy 2 1mapa. Ha#iguTe BepOATHOCTH TOTO, UTO
o0a BBIHYTBIX IIapa Pa3HOI[BETHELIE.

B ypue 3 Oenbix 1 8 UuepHBIX OJMHAKOBBIX HA OIIYIIb
mapos. V3 ypHBI BBIHMMAIOT OAWH IIAP M OTKJIAIbI-
BalOT B CTOPOHY. ATOT Iap okasajacsa OenbiM. Ilocse
9TOT0 13 YPHBI OepyT emle oamu Imap. Haligute Bepo-
SATHOCTh TOTO, UTO 9TOT IIap TOXKe OymeT OesbIM.

B ypue 8 Oenbix 1 3 UepHBIX OJMHAKOBBIX HA OIIYIIH
mapoB. VM3 ypHBI BBIHYJIU OAWH IIap, W He TJIANMA,
OTJIOXKUJIN B cTOpoHY. Ilocsie aTOrO0 M3 ypHBI B3AJIU
eme onuH miap. OH okasajcsa OenbiM. Haiimure Bepo-
ATHOCTHb TOTO, UTO IIEPBBINA ITap, OTJOMKEHHBIA B CTO-
poHy, — OeJbIii.

W3 ypHbI, comepskalneir 6 6enbix 1 4 YepHBIX OAMHA-
KOBBIX HAa OIIYIIb IIAPOB, BRIHUMAIOT OAUH 34 IPYTUM
Bce Iapbl. HaliTu BepOATHOCTh TOTO, UTO BTOPBIM IIO
MOPAAKY OymeT BBIHYT OeJIbIli Iap.

IBa cTpejKa He3aBUCHUMO APYT OT APYyra CTPEJIAIOT II0
MUIIeHN. BepoATHOCTh IIOHAJaHUs IIEPBOTO CTPEIKA
pasua 0,7; Broporo — 0,8. KaxoBa BepOATHOCTH: a)
XO0Ts ObI OZHOTO IIOIAJAaHMA; 0) POBHO OLHOTO IIOIIa-
IaHnsd; B) ABYX HONaJaHN, eCar KaKIBbIH caesaJ IIo
OIHOMY BBICTPEJY.
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31.

32.

33.

Tpu cTpesnka He3aBUCUMO IPYT OT APYyra CTPEJIAIOT II0
MuilieHu. BeposTHOCTh TMOIIaJaHUs MEPBOTO CTPeIKa
pasua 0,7; Broporo — 0,6; Tperbero — 0,4. Kakosa
BEPOATHOCTh: a) XOTsA ObI OJHOTO HMomagaHus; 0) Tpex
momagaHuil, ecau KaKIbIii caejajl IO OJHOMY BBI-
cTpey.

Ha rpadpure KUPHBIMU TOUYKAMH IIOKA3aHBI I[€HBI
OnHOII aKIuu 3aBoga B mepuof ¢ 6 mo 11 mrona 2011
roma (B py6sax 3a axiuio). [[aa HarJaagHOCTU KUP-
HbIe TOUKM Ha rpaduKe COeNUHEHbI JHHUEN.

HeHa-AICHIH
B.pY0

NO
UV

6.7 9 1032 mrouni 20111

Bporkep xymun 7 miona 50 akmumit m mpomas Bce aK-
nuu 10 uiousa. Kakyo cymmy moTepsj OpoKep B pe-
3yJIbTaTe STOW oIlepamun?

Ha rpaduke KUPHBLIMEH TOUKAMU IIOKAa3aHBI IIEHBI
OIHOM aKkImu 3aBoja B mepuon ¢ 2 mo 7 mapta 2010
roga (B pybuax 3a axkinuio). [[aa HarJIATHOCTU KUP-
HbIe TOUKMN Ha rpaduKe coefuHEHbI JUHUEN.

HeHa-ACHIH
B.pyQ.

2 3 45 6 7 :wmapri20i0r

Bpokep rkymua 5 mapra 60 akmuit u mpojas Bce akK-
nuu 6 mapra. Uemy paBHa OpuUOBLIL Opokepa?
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34. Paccmorpure pan uucen: 15; 15; 12; 14; 13. Haiigu-
Te: a) pasmax; 0) cpemHee apu()MeTHUECKOe; B) Me-
IUaHy; T') MOXY.

35. Paccmorpure pan uwmcen: 40; 90; 50; 20; 20; 50.
Hatigute: a) pasmax; 0) cpemHee apu(pMeTUUECKOE;
B) MeauaHy; T') MOXY.

36. B pany uumcen 3, 5, , 14, 10 ogHO YmCI0 OKal3ajoch
crepThiM. BoccTaHOBUTE ero, 3Hasi, UTO pa3Max psma
paBen 12.

37. B (depmepcKoM X03AIHCTBE OTBEAEHO IIOJ IIIIEHUILY
aBa yuactka 10 ra m 15 ra. Cpenusasa ypoKaiiHOCTH
Ha IepBOM yuacTKe cocraBjaser 25 1 ¢ 1 ra, Ha BTO-
pom 15 11 ¢ 1 ra. Yemy paBHA CpefHSAA YPOKANHOCTD
IIIEeHUILI B 9TOM Xo03diicTBe?

38. Popurenu Bbigenausu Ha nuTaHue yueHuka 1000 pyo-
Jeii Ha Hedeaio. B Tabauile mpeacTaB/IeHBI PACXOIbI
yUeHHKa Ha NHUTAHNE B TeUeHUe HeIesu.

Henn ITonemenpuuk | Bropuuk | Cpema | YerBepr | Ilarauma
Pacxoppr, 130 155 135 145 170
py0.
Cxombko pyOJeil ocTaoch y yUeHHKAa IIOCJie BCeX 3a-
TpaT Ha muUTaHUue?

39. Ba MmacTepa H3roTaBJWBaJX OIUHAKOBBLIE [IeTajiu,
OpuYeM IIePBBIA padoran 5 mHei, a BTopoi — 4 mHs.
Ceemenuss o0 MX OHEBHOM BBHIPAOOTKE IIPeNCTaBJICHBI
B TabiuIe:

ITonegenbuuk | Bropuuk | Cpema | Yersepr | Ilaruauma
HueBHasa 18 19 20 22 21
BBIpA0OTKA
1 Tokapsa
HueBHaA 20 20 21 23 —
BBIPabOTKA
2 ToKapd

A) KakxoBa cpenusas qHeBHas BbBIPAOOTKA IIEPBOTO TOKapPs?
B) KakoBa cpenuasa nHeBHas BBIPAOOTKA BTOPOTO TOKaps?
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Il. TPEH/IPOBOYHbIE 3AOAHUA 113 PASOENIOB MATEMATUKW (5—11-E KJTACChI)

40. B Tabiuniie 3amucaHbl Pe3yJabTATHI €KEIHEBHOTO W3-
MepeHUA TeMmepaTypsl Bodayxa (B rpagycax Ilesb-
Ccus) HA MeTeOCTaHIIMU B IIOJIAeHb B NEPBON mexame
deBpand.

Yuciso mecdia 1 2 3 4 5 6 7 8 9 | 10
Temneparypa, C (-8 | 6 |-2 |0 |-2-2|-1|1/|0 0

Haiigure cpegHioio TemMIepaTypy B HOJIIeHb B 9Ty He-
Kamy.



39.

40.

41.

42.

43.

44.

45.

46.
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lll. YKASAHNA K 3SA0AHUAM
YACTA I

Pazpen |

1. TPUTOHOMETPUA

1.1. MpeobpasoBaHNs TPUrOHOMETPUYECKUX
BbIpaXkeHUn

CrpynnupyiiTe cjaaraeMble € CYMMOII apryMeHTOB,
paBuoii 180°, m mpumenunTe (POPMYJBI MIPUBEICHNSI
uan GopMyJay CYMMbI KOCUHYCOB.

IIpumenuTe GOpMyJSy CHUHYCA ABOMHOTO yrjaa, IJs

sin 20°
9TOr0 YMHOXKbTE BBIDa’KeHHEe Ha ——_ —.
sin 20
cos18°
YMHOXBTe MCXOOHOE BBIpaKeHMHe Ha Ipo0b —1 30"
0Ss

Ilanee B uucauTe]de IPUMEHUTEe (QOPMYJIY «CUHY-
ca [JBOHMHOTO Yyria» U HCIOJB3YHTEe pPAaBEHCTBO
sinb4” = cos36°.

Beipasute sinocoso uepes sino — coso. [las aToro
paccmoTpuTe (sinot + coso)?.

Bripasute sinocoso uepes sino + coso. I moacraBbTe
B MCXOIHOE BbIpa’KeHUe, IPU STOM MCHOJB3YyA (op-
MYyJy pPasHOCTH KyOOB.

Paspenure 1 uncauTe b U 3HaMeHATeJIb IPo0U Ha cos20.
W npumenwuTte (opMysy TaHTeHca IBOMHOIO yIJiA.

W3 ypaBHeHmsa 4sin20 = 15sinc + 1 mHalizure tgo.
Pagmenure m umcaumTenb m 3HaMeHATENb MCXOTHOI
Ipobu Ha CcosOL..

B mepBoii CKOOKe OOIIOJIHKATE OO KBaApaTa CYMMBI U
WCIOJIb3YITEe OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIe-
cTBO. Bo BTOpPOIi CKOOKe HCIIOJIBL3yiTe (hopMysTy CyM-
MBI KYOOB.
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43.

44.

45.

46.
47.

48.

49.

50.

51.

52.

53.

1.2. TpuroHomeTpunyeckne PyHKLUN

HUcnoonbayiiTe ompeneseHue dYeTHOW (PyHKIIUH, T.e.
y(=x) = y(x).

HcnoonnayliTe ompenesienne HedeTHOH (DYHKI[UHU, T.e.
y(=x) = —y(x).

Haiigure cmauana f(0) = cos0, sarem f(f(0)), T.e.
f(1). Aranornuro co sHauenueMm QyHkiuu g(g(0)).

Haiigure cmauauna g(0). 3arem f(g(0)), T.e. f(0).

Hatigure cmauana f(0), sarem [(f(0)), T.e. f(0).
N Tarx paiee.

WcmonbayiiTe cBolicTBa ueTHO (pyHKIUU f(x) = cosx,
a umenHo: ecau f(x,) = 0, o u f(-x,) = 0.

WUcnonpayiiTe cBoiicTBa dueTHON GQyHKIHUN f(x) =
= 16cos*x — 4cosx + 1, a mMeHHO: eciu f(xo) =0,
To u f(—x,) = 0.

YMeHbIINTe apryMeHT KayKIoU m3 (PDYHKIUI, IpuMe-
HSd CBOICTBAa MHEePUOSUUYHOCTH TPUTOHOMETPUUECKUX
dyuRIUN U dopmMyabl npuBeneHus. T.e. IOJTYyUUTE
—sin20°, —co0s20°, tg20°, ctg20°. Ilamee wmcmoabayiiTe
Bo3pacTanue (yObIBaHMEe) TPUTOHOMETPUUECKUX (PYHK-
IUN Ha COOTBETCTBYIOIINX IIPOMEKYTKAX.

OueHure Kaxkgoe ciaaraemoe, T.e. sinl < 1, —1 < cos2 <
< 0, ctgd < -1, tg4 > 1.

IIpuMeHsA MeTOJ BCIIOMOTaTEeJbHOIO apIyMEHTa, MOIK-
HO TIOJIYYWTH, YTO E(cos200x+sin200x)=[—\/§; \/5]

Ilpumensas wMeTon BCIOMOTraTeJbHOTO AapryMeHTa,
MOJKHO IOJYYUTDH, YTO

E(c0s200x —sin 200x) =[ —v2; V2.
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53.

54.

55.

56.
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1.3. TpuroHoMmeTpuyeckme ypasHeHUS

IIpousBemenue paBHO HYJI0, KOTJa XOTA Obl OAMH U3
MHOJKHUTEJIel paBeH HYJIIO, a APYrOM HPH dTOM CYIIe-

1L
CTByeT. YUTHTE, UYTO tg(x—z) ompeneJeH He NpU
BCeX 3HAUYEHUAX MEePEMEHHOU X.

IIpousBemenue paBHO HYJI0, KOTJa XOTA Obl OAMH U3
MHOJKHUTEJIel paBeH HYJII0, a APYroil IPU 3TOM OIIpe-
IesieH. YUTuTe, uTo tgx ompeneseH IIpu

T
x¢§+nn, nez.

VpaBHeHre MOKHO PEIIUTh PasaoyKeHrneM Ha MHOMKU-
reau. Ilomxyumm: (sinmtx + 3)(2cosmx — 1) = 0, T.e.
2cosntx — 1 = 0. cmonb3yiiTe CBOMICTBA UETHON (PYHK-
nuu f(x) = 2cosnx —1, a umenno: ecau f(x,) = 0, To
u f(-x,) = 0.

VpaBHeHne MOYKHO PEIINTL BBeIeHMEM HOBOII Iepe-
menHoi. IToayuum, uro sinmx = 0,5. Uraxk,

x=%+2m, meZ, (1)
5
x=E+2m, meZ.(2)

W3 (1) cepum pelleHU MOJYUYUM %+2%+...+18%.

W3 (2) cepum pelieHUH MTONYyUUM %+2%+...+18%.

CyMMUpyeM peIreHusd, UCIOJIb3ysa (POPMYIYy CYMMBI 7
IIePBBIX UJIEHOB apmu(pMeTHUeCcKOil IIPOTPECCHUM.
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57.

58.

59.

60.

61.

62.

63.

[ [cosx >0,

) cos? x+0,5cos xsin x = 0;
cos® x+0,5|cosx|-sinx=0 &<
cosx <0,

cos? x—0,5cosxsinx =0.

cosx >0,

) cos? x—0,5cos xsinx = 0;
cos” x—0,5|cosx|-sinx=0<
cosx <0,

—t— —A—  —P—

cos? x+0,5cosxsinx = 0.

cos(x+£) =-1,
4

sin2x =-1.

YpaBHeHNe PAaBHOCHUJIBHO CHCTEME

WcnonbayiiTe G(opMyay NOHUKEHUSA CTENeHU IJisd
cos?2x. YpaBHeHHEe PABHOCUJIBHO CHUCTEME
cosdx =1,

sin3x =-1.

PaccmorpuTe ypaBHeHmMEe KaK KBaapaTHOE OTHOCHU-
TeJBbHO SinX M HCIOJIL3YITE HEOTPUIATEeIbLHOCTDL IUC-

KpUMUHAHTA. .
sinx=0,25

7
ITonyunTe wu3 BTOpPOTO YypaBHEHUA y=——

3
sinx>0

U IIpou3BequTe OTOOp pelleHuii, YyYUTLIBAsA IIepBOe
ypaBHEHUE CUCTEMBI. 1
cosx =—

16

ITonyunTe w®3 BTOpPOrOo ypaBHEHUA y=0,5

cosx=>0

W IIpouW3BeduUTe OTOOp pelleHuii, YYUTHIBAA IIepPBOe
ypaBHEHUE CUCTEMBI.
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64.

65.

66.

67.

68.

69.

C70. YpaBHeHNe PaBHOCHUJIBHO CHUCTeMe ||x=—

158

1
tg X = g
IlonyunTe ™3 BTOPOTO ypPaBHEHUSA y=0,25

y=0

W TIPOM3BeAUTE OTOOP pelleHuil, YUUTHIBAsA IIepPBOe
ypaBHEHUE CUCTEMBI.

Paccmorpure ypaBHEHME KaK KBaIpaTHOE OTHOCH-
TeJbHO MU HCIOJIb3yiiTe, uTo —1 < cosx < 1.

Paccmorpure ypaBHeHHe KaK KBaJpaTHOE OTHOCH-
TeJILHO WU HcHoJb3yiTe, uto 0 < cos?x < 1.

Paccmorpure dyrrmuro f(t) = t2 -t + a, rme -1 <t < 1.
WN3o00pasuTe coOOTBETCTBYMOIYIO mapaboay. YToOnI
ypaBHeHMe UMeJIO XOTA ObI OJHO pellleHune, HeoOXOomu-
MO M JOCTATOYHO BBIMIOJHEHHNE CJIEAYIOIUX YCJIOBUIM:

f(-1)=0,
{f(l)SO.

Paccmorpure pyrrmuio f(t) = t2 — 6t + a, tme 0 < ¢ <
< 1. M3ob6pasuTe COOTBETCTBYIOIIYIO mapabdoay. YUro-
OBl ypaBHeHUE He MMeJIO PelleHunii, Heo0X0aIuMO U [0-
CTaTOYHO BBITIOJITHEHUE CJIEIYIOIINX YCJIOBUIA:

(D <0;

D>0,
{f(1)>0;
D>0,
{f(0)<0.
BeizenuTre B JieBOII YacTy ypaBHEHUSA KBajpaT pPasHoO-
ctu (x — y).

X=——=
6

T

sinx>0
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sinx =1

T
X #+—

C71. YpaBHeHHEe PaBHOCUJILHO CHCTEME {
2

tgx=1

C72. YpaBHeHIEe PAaBHOCUJILHO CHCTEME x;tn
4

C73. ¥
paBHEHUE DPaBHOCUJIBHO CHUCTeEMe bgx %3

tgx=+/3

C74. YpaBHeHNe PaBHOCUJILHO CHCTEME cosx#0,5 °

|
|

5
Ctgx = E
C75. YpaBHeHUEe PaBHOCUJIBLHO CHCTEME

sinx;atE
| 13

[ . 12
sinx="—
13

5 -
ctgx #—
L g 12

C76. YpaBHeHMe PaBHOCUJILHO CHCTEME

2. AJITEBPA

2.1. NpeobGpaszoBaHUs NppPaALMOHANBbHBIX
M CTeneHHbIX BbIpaXeHUMn

61. UWcmoabsyiiTe opMyJay PasHOCTA KBaJIpPaToOB.
62. UcmoabsyiiTe OpMyJay PasHOCTUA KBaJIpPaToB.
63. BosBemuTe mcXoAHOe BLIpaKeHWE B KBaapar.
64. PackpoiiTe CKOOKM ¥ CpPaBHUTE IIOJYyUYEHHOE BBIpasKe-

H1Ee C BbIPpaX€HHEeM II0J] 3HAKOM apI/I(l)MeTI/ITIECKOI‘O
KBaJApPaTHOI'O KOPHHA.
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65.

66.

67.

68.

69.

70.

71.

72.

73.

50.
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BosBegure mepBoe ciiaraemMoe B KBaApaT U CPABHUTE
MOJIyYeHHOEe BBIPAsKeHNe C BBhIPAKEHUEM II0J 3HAKOM
apudMeTUUecCKOro KBaApPaTHOTO KOPHHA.

3
PaccmorpuTe BbIpaskeHme (\/§ +1) .

3
Paccmorpure BhIpakenme (3—\/§) .

BBenuTe HOBYIO IIepeMeHHYI0O a=+/Xx-—9, Torma wuc-
XOJHOE BbIpaKeHue OyJeT MMETh BUJ

50(|a—3|-|a+3]).

BBepure HOByIO IepeMeHHYIO a=+x—4, TOorma wuc-
XOAHOe BhIpaskeHue Oyger umers Bug (la—2/—|a+2|).

ITosryunTe, YTO BRIpaskeHMe IOJ KOPHEM PaBHO |x — 1
U pasiaokuTe X°+2x—3 HA MHOMKHUTEIMH.

PaccmorpuTe pasHocTb

A =+42004 -v/2005, B=+2006 —v/2007.

VMuoxbTe A m B Ha compsiKeHHBIe K HHUM BbIpa-
SKeHUsI ¥ CpPaBHHUTE 3HaMeHATeJU IIOJYUYUBIINXCS
Ipobeii.

Yuopocrure BbIpaskeHUe |8\/§—14|. Paccmorpure umc-
JUTeNb APOOHM U IOKAa)KUTe, UYTO OH paBeH —2/6.

BeigenuTe BhIpakenue Buga (a + b)i.

2.2. NppaunoHanbHble ypaBHeHUS

DyuKIIUA B JIeBOWI UYaCcTU ypaBHEHUA SABJIAETCS BO3-
. 15
pacramolieli Ha OTpe3Ke ﬁ; +co |. IlosTOMY ypaBHe-

HUe mMeeT He 0oJjee OOHOI'O peIIeHud.
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51.

52.

53.
54.
55.

56.

57.

58.

59.

60.

61.

62.

@dyurnua f(x)=+4x+1++/3x-2 aBnserca Boszpac-
2

TaIIed Ha OTpe3Ke [g, +<>o). ITosTomy ypaBHeHUe

f(x) = 5 umeer He GoJiee OJHOTO PEIIEHUA.

dyurnua f(x)=+129-x saBaderca yObIBamIllell Ha
orpeske (—o; 129], a g(x) = 3x — 13 Bospacraer Ha
BCell UMCJIOBON IIPsAMOIi, mO9TOMY ypaBHeHue f(x) =
= g(x) umeer He 0ojiee OOHOTO PEIIIEHUS.

PaccmorpuTe obyiacTh ompeneseHUss YPaBHEHUS.
PaccmorpuTe o6yacTh ompeneaeHUss YPaBHEHMS.

O6JiacTh ompenesieHInss YPaBHEHUS COCTOUT M3 OLHOTO
ypejaa x = —3.

3 x®—8x+1=(x-1)?,
Vx°-8x+1=x-1&

x-12>0.

BbIIIe.HI/ITe B JIeBOﬁ JaCcTu ypaBHEeHUA KBagpaT CYMMBbI
(x + 5)2.

BLI,ZIGJII/ITG B JIeBOﬁ JaCcTu ypaBHEHHUSA KBaApaT CYMMbI
(x + 62

IIyers y=+~x—-4, y = 0, Torga mcxomHoe ypaBHEHUE
nMeeT BUJ

Ji2 —2y+1—Jy? —6y+9 =2,
J-1° -3 =2, [y-1|-|y-3|=2.

BBenuTe HOBYIO IMepeMeHHYI0 a=+/2X—5 U yIpPOCTH-
Te JIeBYI0 YaCTh yPABHEHUS.

PaccmorpuTe mepBoe ypaBHeHue cucrtembl. Ilogyunre,
yro x — y + 5 = 0. BeipasuTe y uepes x miau x yepes
Y U TOJCTaBbTE BO BTOPOE ypaBHEHUE.

Paccmorpure nepBoe ypaBHeHue cuctembl. [losyuure,
yro x + 3y + 1 = 4. BeipasuTe x uepe3 y uUIU Y
yepes3 X U IIOJICTaBbTe BO BTOPOe ypaBHEHIUE.
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63. BsexuTe HOBbIe nepeMeHHbIe a=41—x, b=%x+15 u

peninTe CuCTeMy
a+b=2,
a*+b* =16,
a=>0,
b=0.

64. Ormenure JeByI0 U IPaByI0 YacThb YpaBHEHUS
YyuTe, UTO YpPaBHEHUE PAaBHOCUJIBHO CHUCTEME

x2+4x+8=4,
x2-4=0.

65. VYpaBHeHHe PABHOCUJILHO COBOKYIITHOCTH

x =-2000,
x=a;

X =a.

66. VYpaBHeHVe PABHOCHUJIBHO COBOKYITHOCTHU

x=a,
x=>2000;
x=2000.

67. VYpaBHeHUe PaBHOCHUJIBHO COBOKYIITHOCTHU

=-1,
x=-3,

X2 a;

xXx=a.
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68.

69.

70.

44.

45.
46.
47.
48.

YpaBHeHMNE PAaBHOCUJIBLHO COBOKYITHOCTH
x=a
x<1,
x23;

x=1, x=3.

x+420, x=>-4,

Jx-a=x+4&

_ 2 2 _
x—a=(x+4) x“+7x+16+a=0.

VpaBHeHNE MMeeT eJUHCTBEHHOE pPeIlleHNe, eCJIU
1.D=0mnux, =x,2—4.

2. D > 0 u oguH 13 KOpHeW MeHbIe —4, a Apyrou
6oisbitie —4, T.e., KaK TOBOPAT, —4 pasmeiseT KOPHH.

x-320, x=>3,

_ 2 < 2 _
x+2a=(x-3) x°=T7x+9-2a=0.

Vvx+2a=x-3&

YpaBHeHHe nMeeT €eIJMHCTBEHHOE pPeIlleHMne, €CJIN

1.D=0wnmx, =x,23.
2. D = 0 u 3 pasgenser KOPHU.

2.3. MpeobGpasoBaHue norapupmMmnyeckmnx
Bblpa)keHun

Breipasure uepes a snauenue log,2 m BeIpasuTe uepes
ATOT JorapudM JaHHOEe BhIpasKeHue. [[1sa sToro mpe-
obpasyiiTe JorapudmM UYacTHOTO.

CM. yKaszaHme K IPeIbIAyINeMy 3aJaHuIo.
Pasnoxxkure 14 ma muoskutenu 7 u 2.
Paznoxure 18 ma MHOMHUTEIHU.

ITpuBeguTe K 0O0IIeMy 3HaMeHATEJIIO0 BBIPAKEHUA B
KPYIJIbIX CKOOKax. Ilpum wu3BiIeueHMM KBaAPaTHOTO
KOpPHA W3 KBajpara Jorapu(pMUUeCcKOTO BbIpasKeHUs
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49.

50.

51.

68.

69.
70.
71.
72.

73.

74.
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He 3a0yabTe OCTaBUTHh MOAYJb. OIpenennTe 3HAK BbI-
pasKeHusd IIOA MOJYJeM U pPacKpoiTe MOAYyJab, WC-
IMOJIb3Ysl €ro oIpeleseHue.

CM. yKazaHUe K IPEeIbIayIneMy 3aJaHuIo.

IlepetimzuTe K OZHOMY OCHOBAHHWIO B JoTrapudmuue-
CKOM BBIPasKeHHM BO BHYTPEHHUX CKOOKax. McImoinb-

syiite dopmyny va® =|a|. He 3abygpTe pacKphITh MO-
IyJdb C YYeTOM 3HAKa BBIPAMKEHNS, CTOSAIIEro IIOf
MOYJIEM.

CM. yKaszaHme K IPeIbIAYINEMY 3aTaHMUIO.

2.4. JlorapndpmMmmnyeckme ypasHeHUs
N HepaBeHCTBa

CymMMa OBYX HEOTPHUIATEJIbHBIX BBIPDAKEHUII paBHA
HYJI0, eCJUW KakJoe U3 BBIPAKEHHUN paBHO HYJIIO.
IIpoiie mepBoe BBIpasKeHUE IPUPABHATL HYJIO, pe-
IIIUTH COOTBETCTBYIOINlee YpaBHEHUE, a ero KOpPHU
MIOACTABUTL BO BTOPOE BBIPaKeHUEe IJis IIPOBEPKU.

CM. yxaszaHue K IPeAbIAYIIeMY 3aJaHUIoO.
CMm. yxaszaHme K s3amaHuio Ne 68.
CMm. yxazaHue K s3amaHuio Ne 68.

CMm. yxaszaHue K s3amaHuio Ne 68.

Cxema paBHOCUJIbHBIX HNPeOOpPa30BaHUN IJIA PeIleHUs
MTaHHOTO YpaBHEHUS CJIefyIoIas:

g(x)=7*(x),

Ing(x) g(x)=ce1f(x)>0,
flx)=1.

Pasznoxkure Ha MHOMKUTENN BBIPAMKEHUWA IIOJ Jiorapud-
mamu. C yuerom OOY oTbGepuTe KOPHU ypaBHEHMI.
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75.

76.
717.

78.

79.

80.

81.

82.

83.

84.

JlamHOE HEPaBEHCTBO PABHOCUJIBHO COBOKYIIHOCTH IBYX
cuctem. Kaxkgas 13 ABYX CHUCTEM XapaKTepus3yeT ONUH
13 BO3MOJKHBIX CJIyYaeB [AJI OCHOBAaHUS Jiorapudma:
x—-—1>1mum0<x-1<1.

CM. yKaszaHMe K IPeabIAyIneMy 3aJaHuIo.

OneHuTe ocHOBaHHE Jorapu@dma, TOTZa CMOXKETe BbI-
0paTh cXeMy PaBHOCHJIbHBLIX IPE0OpPa3oBaHUIM.

IlepeiizuTe K 0mHOMY OCHOBaHMIO Jorapudma (Hampu-
Mep, K ocHoBaHmio 10) m ¢ mOMOINIbIO BBeHeHUA HO-
BBIX IIEPEMEHHBIX CBEJHTE CHUCTEMY K ajJaredpamdyecKoi
cucreMe C OIByMdA HEN3BECTHBIMMU.

Onenute ocHoBaHue Jorapudpma. IloKasKuTe, UTO
ocHOBaHMe MeHbIle 1 mpu J00LIX 3HAUEHUAX d.

Ormeunre ocHoBaHume Jorapudma. IlokaKkuTe, UTO
ocHOoBaHUe 6oJibilie 1 mpuy JIOOBIX 3HAUEHUAX d.

r[sinx =0

sinx+2cosx=0
VYpaBHeHUE PaBHOCHJIBHO CHCTEME |_cosx <0 .

cosx#—-1
[cosx=-1

YpaBHeHHe paBHOCHJIBHO cucTeMe <sinx#0
sinx+2cosx#0

YupoctuTe JIeByI0 YacThb HEPABEHCTBA , IOJIYUUTE

log; ,(81-18x+x?)=log; . (9—x) =2log; |9 x|
C yuerom OII3: 2log; .|9—x|=2log, ,(9-x) .

prOCTI/ITe IIpaByl0O 4YaCTb HepaBE€HCTBa, IIOJy4YHUTE

log,  (-9-x2+10x) =log, ((9-x)1-x)) =2log,__ [0-x|+2log; [1-4]

C yuerom OJI3:
210g5_x|9— x|+2log5_x [1-x|= 2log5_x (9-x)+ 210g5_x|1—x|
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ViupocTuTe MpaByI YacTh HEPABEHCTBA, IOJYUUTE
log . (9-x)=2log, ,(9-x)

IIpuBeguTe KaKawlii JorapudmM K OCHOBAHUIO 3,
1 1

logxs = =
3 1Og3§ log3x—1

HampuMmep:

IIpuBegure KaKAbiii JgorapudMm K ocuHoBauuoo 10,

10801, 10= o=~
"Hanpumep: 108,01 O_lg((),()lx)_lgx_z

prOCTI/ITe JIEBYIO YaCTb HEepPpaBE€HCTBa , IIOJIy4UUTE

log, (x—7) logg, (x—8) =log,|x—7|-log,|x-3|.

(x-3)

u log, o =3log,|x-3|-log;|x-7| . [lanee crpynnu-
pyiiTe ciaaraemsie.

VopocTture JieByl0 YacTh HEpPaBEHCTBA, IIOJYUUTE C
yuetom OI13

2log, (x—7)logg, (x—3)" =log, (x-7)-log, (x-3)

(x-3)

u log, o

OUpPyHATe cjaaraeMble.

=3log,(x—3)-log,(x-7). Hamnee crpyn-

VYopocTture JieByI0 YacTh HEPABEHCTBA, IOJYUUTE C
yuetom O3

41og, (x—T7Y -logg, (x—8)=log, (x—7) log, (x—3)

(x-3)°

u Iog3 7 =3log3(x—3)—log3(x—7). Iamee crpymn-

OUPyHTe cjaaraeMble.
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2.5. Moka3aTenbHble ypaBHEeHUSA
N HepaBeHCTBa

1 cnoco6. Perure ypaBHeHNUE OTHOCUTEJIBHO HOBOU
nepemenuoit y = 2006%, y > 0. PaccmoTrpure mBa ciy-
yasg: TUCKPUMUHAHT HOJYUYEeHHOTO KBaJpPaTHOTO ypaB-
HEHUA pPaBeH HYJIIO, a KOPEeHb KBaJpaTHOTO ypaBHe-
HUS TOJIOKUTEJIbHBIN U JUCKPUMUHAHT 00JbIIIe HYJI,
HO TOJBbKO OIMH KOPEHb KBaJPATHOI'O YypaBHEHU
HOJIOKUTENBbHBIN. 2 cnoco6. Paccmorputre (QYHKITHIO
f(t) = t? — 4t + m? — 3m, rme t = 2006 > 0. Ypas-
HeHNe WMeeT eIWHCTBEHHBIN KopeHb, ecau f(0) < O.

CM. yKasaHHe K PeIIeHH’I0 IMPeABLIAYIINero 3aTaHusd.

BripaxeHue B JieBOI YyacTH ypaBHEHUS PA3JIOKUTE Ha
MHOMKUTEJI U PACCMOTPUTE BO3MOXKHBIE 3HAUEHUS
napamerpa a: 1) a < 0; 2) a = 0; 3) a > 0.

CpaBHuTe unciaa /3 u log.4.

CpaBHure umciaa 5 u log,7.

PaccmoTpuTre 1mepBoe ypaBHEHWE CUCTEMBI U BBEUTE
HOBYIO IIepPeMeHHYIO $=2%Y > 0. He 3a0yabpTe OT-
OpocuTh mocTopoHHUE KOopHU. O6paTuTe BHUMaHWE Ha
O3 npoOHO-pPAIIMOHAJIHLHOTO BBIPAYKEHUA.

PaccmoTpuTe mepBoe ypaBHEHUE CUCTEMBI M BBEIUTE
HOBYIO IIEPEMEHHYIO $=23% ¢ > 0. He 3a0yabpTe OT-
OpocuTh mocTopoHHUEe KopHU. O6paTnuTe BHUMaHUe Ha
O3 npoOHO-pPAIIMOHATIHLHOTO BBIPAYKEHUA.

Pemture BTOpoe HepaBemcTBo. Ilomyuwure, uto 1) x > 4
win 2) x < —4. B nepsom cayuge nepBoe HEepaBeHCTBO
PaBHOCHJIBHO HepaBeHCTBY 2° +x2<2, KoTopoe He
uMeeT pemneHuit mpu x > 4, T.k. 2¥ >2*=16. Bo
BTOPOM CJIy4age nepBoe HEPaBeHCTBO PABHOCHUJIBHO He-
paBeHcTBY 2° +x2>2.
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BocnosbsyiiTech 3aMeHON ITepeMEeHHBIX:

52-24 1
5+/24 = - )
’ J5-v24 5-24

IlepetimuTe K OZHOMY OCHOBAHMIO M PeIINTe Hppa-

MUOoHaJbHOE HePaBEeHCTBO C YUETOM TOTrO, UTO Vx+1 >0
masg x > 0.

Paccmorpure QyHkmuo f(x)=5x+4-3

sABJsAeTCA Bo3pacraromiein u f(3) = 449.

DyHKIIUA

. JJIEMEHTbl MATEMATUYECKOIO AHAJIN3A

3.1. NpousBogHasa pyHKUUN

Tax rKak Touka M He NMPUHAMJIEKUT TI'PaUKy (PyHK-
UM, TO 3aIUINNTEe YpaBHEHMNEe KacaTeJbHOII B 00IeM
BUJe U MOACTaBbTe KoopAaumHATel Touku M(—1; 0). ITo-
ayuure, uto x, = 0.

Tax xax Touka P He IpPUHANJIEKUT rpapuKy (PyHK-
UM, TO 3AIMUIINTE YpaBHEHMNE KacaTeJbHOH B 00IeM
BUJIEe W IojcTaBbTe KoopauHaThl Toukm P(2; 0). Ilo-
ayuute, 4to x, = O.

Hnsa Toro utobel mpaMad y = bx Oblia KacaTeJbHOHR
K mapaboie f(x)= x®>—2x+4 B Touke ¢ aberUccoit X
Heo0XOIUMO M NOCTATOYHO, UTOObI: 1) 3HaueHuUs ode-
ux QYHKIUN OpU X = X, COBIAAANU; 2) YyrJIOBOA KO-
appunuenT npamMoi y = bx (b) 6bLT paBeH 3HAUEHUIO
npousBonHO# (QyHKIME f(x)=x%-2x+4 B TOuKe Xq
Pemum cucremy:

bx, = x5 —2x, +4,
b=2x,-2.
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HeO6XO,Z_'[I/IMO 1 OJOCTATOYHO BBIIIOJITHEHME IIBYX YCJIO-
Buii: 1) /(%)) =—10, 2) y(x,) = f(x,).

. x® 9
ITocTpoiiTe cxemaTuuHo rpad@uk QYHKIUU Y = ?+x .

PaccmoTpuTe mpsAMbIe J = a, MapajjejbHbIe WJIU CO-
Brajamoiue ¢ ocbio OX.

ITocTpoiiTe cxemaTuuHo rpadukr QyHKIUU Y = x® —3x2.
Paccmorpute npamble y = a, mapaJiesibHble UJIU CO-
BHagaroiue ¢ ocbio OX.

IlyeTsr x BBICOTaA, T.e AJAMHA OOKOBOrO pedpa mapal-

Jaesentumiena. Torga CTOPOHBI €70 OCHOBAHUA PABHBI X
32 32

u —5, a nepumerp ocHoBanusa P =2 x+— |. Ucxona
x x

W3 CMBbICJIA 3a/lauM IIepeMeHHas X TPUHUMAeT TOJbKO
IOJIOKUTEeNbHBbIe 3HaueHuUsA. MHMccienyiiTe QYHKIIUIO

32
P(x)=2|x+— Ha HauWMeHbIllee 3HAUeHUEe IIPU
x
x€(0; +o0). Ilma sTOT0 HAAAWTE IPOU3BOIHYIO (PYHK-
IUU U UCCJenyiTe ee 3HAK Ha mpoMe:KyTKe (0; +oo).
IlyecTh x cTOpoHa KBaapaTHOTO OCHOBaHHUs OacceiiHa.

32 .
Torma ero BbicoTa paBHa —;. Hccaenyiite QyHKIUIO
X

, 128
P(x)=x"+-—- Ha HauMeHblllee 3HAUCHUE IIPU
x

x €(0; +o0).

Ilyetsr x BBICOTA, T.e AJIMHA OOKOBOrO pedpa mapal-
Jgesenuiena. Torga CTOPOHBI €r0 OCHOBAHUS PABHBI X
4

x%’

4
u a ImepuMeTp OCHOBAHUS P=2(x+—2 . Uccre-
x

. 4
nyite ¢QyEknuio P(x)=2|x+— | Ha HauMeHbIIee
x

sHauernne npu x € (0; +<).
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f(x)<0 npas aroboro x e R.

D(h) = [—14; 6]. Hatigure HauboJblllee U HAUMEHb-
miee 3HaueHme (PyHKIuU A(X) HA 5TOM OTpe3Ke.

Ilycte t=+/4cosx+5, Torma 1 < t < 3. Torma g(t) =
= {2 — 4¢ — 5. Haiigure HamboJbIllee M HaUMeHBbIIIee
sHaueHue (QpyHKnuu g(t) Ha orpeske [1; 3].

dyakmua g(x) yoeiBaer Ha D(g) = [2; 3].

3.2. MepBooGpasHasa GyHKLNU

Hatigure abcmumcchl TOUEeK mepecedueHUs TpaduKoOB
dysrnouii. Ilyers f(x) = 2x2+ 3x u g(x) = 5, Torma
IJIoIanb (pUrypbl MOKHO HaliTu 1mo ¢opmye

1

S= | (g(x)-f(x))dx

-2,5

Hatigure abcmucchl TOUYEK mepecedueHUs TpaduKoB
¢yarnuii. IIyers f(x) = 2x2 — 3x u g(x) = —1, Torzma
IIoIanb (pUrypsl MOKHO HaliTu 1mo opmye

1
S= [ (gtx)-f(x))d

0,5

Hafigure abcmucchl TOUeK IepeceueHus Trpaduros
dyrrnouii. Ilyets f(x) = x2— 6x + 5 u g(x) = 5 —
— 2x — x2, rorma miomanb (GUTYPhl MOYKHO HAWTU IIO
dopmyie

2
S=[(g)-f(x))d
0
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IlepBooGpasuaa umeer Buj F(x) = (x — 1)2. ILnomans
(urypsl MOKHO HaliTH KaK PasHOCTD ILIOIIAAEH mps-
MOYTOJILHOTO TPEeyTroJbHUKA U COOTBETCTBYIOIIEH Kpu-
BOJIMHEMTHOM TpAaIIeInuu.

2 3
YpaBHeHUE KacaTeJbHOU Y= gx + 23. Ilnomane ¢u-

rypbl MOYKHO HAWTU KaK PasHOCTh ILIOIAAed IIps-
MOYTOJILHOTO TPEeyroJbHMKA M KPUBOJUHENHON Tpa-
Tmerun.

1 1
YpaBHeHUE KacaTeJbHOH Y= gx + 1§' Ilnomane ¢u-

Typbl MOYKHO HaANTH KaK Pa3HOCTH ILJIOINAfel Mps-
MOYTOJIBHOTO TPEYTOJbHUKA W KPUBOJUHEHHON Tpa-
TMemuun.

IlepBooGpasuaa umeer Buj F(x)=-x°—-x2+16x+16.
Pemure ypaBuenue F(x) = 0 ¢ IOMOIIbIO TPYIIINPOBKIH.

ITepBoobpasuas f(x) umeer Bun F(x) = sinx + cosx — 1.
Hna pemenus ypaBHeHusas F(x) = 0 wucmoabasyiiTe
BCIIOMOTATEeJbHBIN yToJI.

ITepBooGpasuas f(x) umeer Bug F(x) = sin2x + cosx.
Hna pemenusa ypaBHenme F(x) = 0 MOKHO pPemuThb
pasyiokeHreM Ha MHOMKUTEeJHU.

5 Y =4-x7, ®+y? =1,
y=Vd-x* < =S ITonyuaem,
y=0; y=0.

4yTO rpaukoM (PYHKIIUU ABJAAETCA HOJYOKPYKHOCTH
¢ nmeatpom B Touke (0; 0) m pagmycom, paBHBIM 1,
pacrojiosKeHHas B BEPXHEH IIOJYILJIOCKOCTH.

IpaduroM GyHKIUM y=+8x—x>-12 sBigerca moiy-
OKPYKHOCTB C IIeHTpoM B Touke (4; 0) u paguycom, paB-
HBIM 2, PacHoJIO}KeHHAs B BEPXHEH IIOJIYILIOCKOCTI.
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Tak Kak 1o ompegenenuto F’'(x)=f(x), a QpyHKRIUA
f(x) mpuHEMAaeT TOJLKO OTPUIlATEJbLHbIE 3HAUCHHUSA HA
R, To F(x) yoniBaer Ha R.

IIpencraBbTe opMysay, 3amaroinyio GyHKIiuio f(x), B
cJIeIYIOIeM BHE:
f(x)=(x-1)(x+8)* = (x+3-4)(x+3)* =
=(x+3)* —4(x+3)*.

IIpencraBeTe opmysty, samarmoinyio GyHxiuo f(x), B
cJIeyIOIeM BHeE:

f(x) = (x+5)(x—T7)2% =
= (= T+12)(x = T)2°% = (x —7)2°% 1 12(x —7)2°%,

4. TEOMETPUSA

4.1. NMnaHumeTpuna

Tpeyronbauku ABP u CBP uMeioT OOIIyI0 BBICOTY,
OIIYIIEHHYI0 U3 BEePIINHBI B, I03TOMY OTHOIIIEHUE UX
ILJIOITael paBHO OTHOIIIEHUIO IJIUH cTopoH AP u PC.
Ananoruuno mya TpeyroiabHukoB APD u CPD.

Cwm. VKa3aHue K PEIIeHUIO IIpeAbIayInero 3agaHud.

Tpeyroabauku BOC u DOC mmeroT OOIIyI0 BBICOTY,
OIIYIIeHHYI0 13 BepHinHbl C, IOSTOMY OTHOIIEHUE UX
ILIOIaiel paBHO OTHOINEHUIO JJIuH cTopoH BO u OD.
W3 momobusa tpeyroabuukoB BOC u DOM moayuure,
BO BC

OD DM’
moJIb3ys momobus TpeyroabHUKoB KBC u KAM.

qTo OrHoIIeHUe BbIUMCJINTE, MC-
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CmM. VKasaHue K PeIlIeHUI0 IIPeAbIAYyIIero 3aganud.

Boamo:xkHBI 4 ciyuyas BbIOOpPa OCHOBAHUU TpAaIIEITHH:
1) MN|PQ (PQ — Goxbinee ocHoBanme); 2) MQ|PN
(PN — 6oubitee ocaoBauue); 3) MN|PQ (MN — 6oib-
mee ocHoBauue); 4) NP|M® (M@ — Goibllee OCHO-
BaHUe).

Paccmorpure Tpu ciyuas B3aMMHOTO PAaCIIOJIOMKEHUS
Touek N, A, M: 1) N - A - M; 2) A - N — M;
3) N - M — A (oToT ciyuaii HEBO3MOKEH).

Paccmorpure 2 cayuas: 1) Xopabl PaCIIOJOMKEHBI IIO
OJIHYy CTOPOHY OT IIEHTpPa OKPY:KHOCTH; 2) XOPAbI pac-
TMOJIO}KEHBI 10 Pa3HBbIe CTOPOHBI OT IIEHTPa OKPYK-
HOCTH.

Paccmorpure 2 cayuas: 1) mpamas BC aBasercs
BHeIITHell KacaTresibHOM; 2) npamasa BC aBiasercs BHY-
TpeHHel KacaTeJIbHOM.
4.2. CtepeomeTpus

4£B;DB — UCKOMBIA yroJ.

£ZB/MB — WCKOMBIA YTOJI.

£B;DB — UCKOMBIX yroJ.

4B,DC, — HUCKOMBIi yroJ.

ZAB,E — uckombli yroi, rae T. E — cepeauHa peo-
pa BC.

ZC,DC — WCKOMBIA YTOJI.
ZC,EC — uckowmslii yrou, rae T. E — cepeauna peo-

pa AB.

/PON — wuckowmblli yroj, rame Touku P, O, N — ce-
peaunsl D ,C,, BE, DC cOOTBETCTBEHHO.

DC, — uckomoe paccTosHHE.
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C,E — wuckomoe paccrosnue, rae T. £ — cepeauna
pedpa AB.

— HCKOM TOSIHHE.
BC, CKOMOE PAaccTo e

Paccmorputre 1. K ma mpamoit AB: A — B — K u
AK = 1,5AB.

CE — wuckomoe paccrosuue, rme T. E — cepenuna
peopa AB.

CO — wuckomoe paccrosume, rme T. O — cepemuua BD.
CA — wuckoMoe paccTosgHUe.

Wckomoe ceuenme — paBHOOEIPEHHBIN TPEYTrOJbLHUK
AB.C, rne AC=BC=4J5 AB=43.

CE,E — wuckowmslii yroi, rae Touku E, u E — cepe-
nuHbl A;B, u AB COOTBETCTBEHHO.

Hckomoe paccrodHue — BbIcOTa TpeyroabHuka ABC,
IpoBeJleHHAsA W3 BepIIUHBI B.

IIyects CK — BBICOTA poMm0ba, ITPpOBEeeHHAS U3 BePIIU-
vel C, (K € AB, A — B — K), rorga ZC KC paBen
YLy MeKOy IIJIoCKOoCThio ABC 1 TJIOCKOCTBIO ceue-
HUA, Ipoxopalero yepes npamele AB u C D,.

Ilnomans OOKOBOM TOBEPXHOCTH HAKJIOHHOMW IIPU3MBI
paBHA IIPOM3BENEHUIO IEPUMEeTPa IIePIEHINKYJIAPHOrO
ceueHUsI Ha OJIUHY OOKOBOro pedpa.

O0beM HaAKJOHHOW IIPU3MbBI pPaBeH IIPOU3BEAEHUIO
ILJIOIIAAY TEPHEeHIUKYJIAPHOr0 ceueHus Ha AJUHY 060-
KOBOTO pebpa.

Wckomblii yrom OymeT oOpasoBaH OOKOBBIM pedpoM U
IpoeKIireil 00KOBOrO pedpa Ha OCHOBaHUE.

IIpoBenuTe amodemMy ¥ pacCMOTPHUTE yIroJi, 00pasoBaH-

HBII amodeMoil M BBICOTOM OCHOBAHWSA IIHUPAMUIBI.

WckombIii yrom OymeT oOpasoBaH OOKOBBIM pedpoM u
IpoeKIireil 00KOBOTO pedpa Ha OCHOBaHIUE.
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IIpoBenuTe amodeMy ¥ pacCMOTPUTE yTroJi, 00pasoBaH-
HBIN amodeMoii M BBICOTOM OCHOBAHUA HHUPAMUIBI.

Wckomblii yroom OymeT oOpas3oBaH OOKOBBIM peOpoM U
OpoeKIlreir O0KOBOro pedpa Ha OCHOBAHUE.

ITpoBeguTe amodemy u paccMOTpuUTE yroj, oopasoBaH-
HBIN amo@eMoii M BBICOTOM OCHOBAHUSA HHPAMUILI

IIycts DABC — panuaa nupamupga (D — BepiIuHA).
Paccmorpure mpamoyroabHbIE TpeyroabHuk DOC, B
Koropom ZCDO = 30°, CO saBnsgercs paguycoM
OKPYIKHOCTH, ONHCAHHON OKOJI0O TpeyroabHuka ABC.

Tax xax Bce O0OKOBBIE peOpa HMHUpPAMHUALI PaBHBI, TO
OCHOBaHMEM BBICOTBI IIHMPaAMHAbI dABJAETCA II€HTP
OKPYKHOCTH, OIIMCAHHOM OKOJIO OCHOBaummus. B maH-
HOM CJIy4ae — 3TO CepeJrHa TUIIOTEeHY3HI.

CHauajia HalAUTE C IIOMOIILI0O TEOPEMBI KOCHUHYCOB
TPETHIO CTOPOHY TpeyrojbHuKa. Tak Kak Bce O0OKOBbIE
pebpa mupaMuaLl paBHBI, TO OCHOBAaHMEM BBICOTHI IIH-
paMuAbl ABJIAETCA IEHTP OKDPYIKHOCTU, ONUCAHHOMN
OKo0JI0 ocHOBaHMA. Halinure pagmnyc OKpysKHOCTHU, HUC-
MOJB3YA CJIEICTBUE U3 TEOPEMBI CUHYCOB

( 4 :ZR).
Sin o

Tax Kak Bce OOKOBBbIe pedOpa HMUpPaMUIbLI PaBHBI, TO
OCHOBAHMEM BBICOTHI IHPAMUIBI SABJIAETCSI IMEHTP
OKPYJ/KHOCTH, OIMCAHHON OKOJIO OCHOBaHUA. Pamumyc
ONMCAHHON OKPY)KHOCTH paseH 13,5.

Cuavajia HaliUTe C IIOMOIIBIO TEOPEMBI KOCHHYCOB Tpe-
TBIO CTODOHY TpPEyroJbHHKA (ee IJIMHA paBHA H/2).
Tax Kak Bce OOKOBBIe pedpa HMUpaMUIbBI PaBHBI, TO
OCHOBAHMEM BBICOTHI IHPAMUIBI SABJIAETCSI IMEHTP
OKPYKHOCTHU, OIMMCAHHON OKOJIO OCHOBaHHUsA. Halgure
pazuyc OKpPY:KHOCTHU, MCIIOJIb3Ys CJIEICTBHE U3 Teope-

MBI CUHYCOB ( = ZR). Panmyc onucaHHOHR OKPYK-

sina
HOCTH paBeH b.
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Tak Kak Bce O0KOBbIE T'PAHM YETHLIPEXYTOJbHOUN HuUpa-
MUABI OAWHAKOBO HAKJOHEHBI K ILJIOCKOCTH OCHOBA-
HUA TUPAMUABI, TO OCHOBAaHMEM BBICOTHI ITMPAMUIBI
sABJseTCA IIEHTP OKPY:KHOCTH, BIIMCAHHON B OCHOBA-
Hue (B pom0). B manmoMm ciaydae — 9TO TOUKA Iepeceue-
HUSA aUaroHajei pomoa.

Tax xaxk Bce OOKOBbIe I'DAaHM UETHIPEXYTOJLHOM mHmpa-
MHUOBI OJMHAKOBO HAKJIOHEHBI K ILIOCKOCTH OCHOBAHUS
IIMpaMuabl, TO OCHOBaHMEM BBICOTBI IIHMPpaAMHIABI fAB-
JISeTCS IeHTP OKPYKHOCTHU, BIIMCAHHOM B OCHOBAHIE
(B pom0). B manHOM ciiyuae — 5TO TOUKAa IIepeceueHus
muaroHajeii pomoa.

VYron mexpay miockoctamu SCD u ABC pasen yriry SCB,
t.e. ZSCB = 30'.

Ilycrs BhICOTA mmpamMuAbl paBHA X. BeIpasuTe uepes
X CTOPOHBI OCHOBAHMWA MW HAWAWUTE X, MCIOJb3YHA ILJIO-
Iagb OCHOBAHUS.

B nnockoctu FBD dyepes TOUYKY IlepecedyeHUA AuUaroHa-
Jell KBajapara IIPpOBeINTe IIPAMYI0, Hapaieibuyo FB,
Io mepeceueHusi ¢ peopom FD. Hckomoe ceueHme —
Tpeyroabuuk EAC, roe 1. E — cepenuna pebpa FD.

Pamuyc ocHOBaHUA KOHyCa paBeH Pamuycy OKPYKHO-
CTU, BIIMCAHHON B IIPAaBUJLHBLIA TPEYTrOJbLHUK CO CTO-
powoii 12, T.e. r=23. BreicoTy KOHyca MOMKHO Ha-
T U3 IPAMOYTOJLHOI'O TPEYroJbHHKA ¢ yriaoM 30° u
IPUJIEKAIIAM K HeMy KaTeToM, PaBHBIM 4+/3.

Pamuyc ocHOBaHUSA KOHyCa paBeH Pamuycy OKPYKHO-
CTH, OIIMCAHHOM OKOJI0O IIPABUJILHOTO TPEYTrOJbHUKA
co cropoHoi 12, T.e. r=4+/3. BbICOTY KOHyCA MOKHO
HAiTH U3 IPAMOYIOJLHOI'O TPEYroJbHUKA ¢ yraoM 30°
U OPUJIEXKAIINM K HEMy KaTeToM, paBHBIM 4+/3.

Paguyc ocHoBaHUA KOHYyCA PaBeH PAANYCy OKPYIKHO-
CTH, BIKWCAHHON B KBaapaT CO CTOpPOHO! 2v6, T.e.
r=+/6. BbICOTy KOHyCA MOKHO HAMTH U3 IPAMO-
YrOJBHOTO TPEeyrojJbHMKA ¢ yrioM 60° um mpuiesxa-
IIIM K HeMy KaTeToM, DaBHBIM 2+/3.
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93.

94.

95.

60.

61.

62.

63.

Pagmyc ocHOBaHUA KOHyca paBeH Paguycy OKPYKHO-
CTH, OINCAHHON OKOJIO KBajgpara co CTOpoHOIl 26,
T.e. r=2+3. BBICOTY KOHyca MOKHO HAiTH M3 HpA-
MOYTOJIBHOTO TPEYroJibHUKA ¢ yriaoMm 60° u mpuiesxa-
IIM K HeMy KaTeToM, PaBHBIM 2+/3.

Pammyc ocHOBaHUSA KOHyCa PaBeH PamUyCy OKPYIKHO-
CTH, BIMCAHHOI B KBaJApaT CO CTOPOHOI 2+/6, T.e.
r=+/6. OGpasyoIyi0 KOHycA MOYXHO HAWTH U3 IIPs-
MOYTOJILHOTO TPEeyroJbHHKa ¢ yriaoMm 60° u mpuiesxa-
UM K HeMy KaTeTOM, PaBHBIM J6.

Paguyc ocHoBaHMsS KOHyCa paBeH paguycy OKPY:KHO-
CTHU, OMMCAHHON OKOJIO IPAaBUJIBHOI'O TPEYTOJbHUKA CO
cropoHoii 4+/3, T.e. R = 4. O6pasyoIyio KOHyca MOK-
HO HAWTU U3 IPAMOYTOJHLHOTO TPEYTOJbHUKA C YIJIOM
60° 1 mpmiaesKaluM K HeMy KaTeTOM, PaBHBIM 4.

PA3LEN Il
1. PAUMOHAIJIbHbIE HEPABEHCTBA

IlepenecuTe Bce cjiaraemMble B JIEBYIO YacTh HepaBeH-

. / 2
CcTBa UM BBIHECHTE OOIuil MHOMKuUTEab V20+x—x". HUec-
XOJIHOE HEepPaBeHCTBO OyJeT PaBHOCUJIBHO HEPABEHCTBY

2
V20+x—x* - (—x+3) <o.

(2x—-3)-(x-6)

Pasiosxure YnMCANTENh HA MHOMHUTEIN U IOJYUUTE
3 2
(x+1)°(x-1)(x-2)".
HepaBeHCTBO pPaBHOCHUJILHO HEPABEHCTBY

Va2 —1(x+6)(x - 3)(2x -1)? <0
(x—-2)(x-3) o

CBenuTe pellieHre PallMOHAJIbHOTO HEPaBEeHCTBa K pe-
IIeHUI0 KBaJIPaTHOTO:

—-2a-1
X727 0 (x-2a-1)(x—a)<O.
x—a
Cpasuute 2a + 1 u a. Bosmoxkubl 3 cayuas:
1)2a+1>a;2)2a +1=a; 3) 2a +1<a.
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64.

65.

66.

67.

68.

69.

70.

78.

79.
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CBe,I[I/ITe PeIlIeHrne palnoHaJIbHOT'O HEpaBEHCTBA K pPe-
IIIeHNI0 KBaJApPaTHOTI'O:

x—2a—4 (x—2a-4)(x+3a-2)<0,

— <0
x+3a-2 x#2-3a.

CpaBHuTe 2a + 4 m 2 — 3a. Boamoxubl 3 ciayuas:

1) 2a + 4 =2 - 3a; 2) 2a + 4 > 2 — 3a;

3) 2a + 4 < 2 — 3a.

x*-9<0,

HepaseHCTBO paBHOCHJIBHO CHCTEME
X#Tn, neZ.

HepaBeHCTBO PaBHOCHJILHO HepaBeHCTBY x2 — 9 < 0.

2
x°-9<0,
HepaBeHCTBO PaBHOCHJILHO CHCTEME
x>0.
2_9<0,
HepaBeHCTBO PaBHOCHJIBLHO CHCTEME
-1<x<1.
-9<0,
HepaBeHCTBO PaBHOCHJIBLHO CHCTEME 0
>0.

Pemure HepaBeHCTBO MeTOmOM MHTepBaJsioB. Ilomyum-
Te, 4T0 X €(—o0; —3)U(—1; 3) u BrIGepUTEe HATypajb-
HBbIEe DPeIleHus.

2. ICCNEQOBAHUE ®YHKLUN
SJNIEMEHTAPHbIM METOOAMWN

9,6+0,2x —x%>0,

Pemure cucremy < .
sinx #0.

6,4—2,4x—x%>0,

Pemute cucremy
cosx #0.
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80.

81.

82.

83.

84.

85.

86.

87.

Hatinure MHOKeCcTBO 3HaUeHUN QyHKIMU Yy = sinx + 5.
3aTeM HCHOJB3yHTe yObIBaHUe (OYHKIUU log0’5t Ha

D(log0,5 t).

IMMIpu x =2 0 y = log3, mpu -1,6 < x < O
y = log0,5(2x + 3).

HariiguTe MHOMKeCTBO 3HAQUEHUI IIOKas3aTeJssd CTEeIeHU,

12
- 1 \3-sinx
a 3aTreM caMoum (I)YHRHI/II/I y= E , yduTbIBad,

uro ¢pyarnuga y = (0,5) — HenpepbIBHAA U yOBIBAIO-
maa zHa D(y).

1 cnoco6. Tpadpur dysrmum y=x2+(a@—-2)x+0,25 —
mapaboja — mOJIKHA JiedKaTh BbIle ocu OX mim Ka-
catbcsa ee. [IoaTOMY JOCTATOUHO HAWTU OPAMHATY Bep-
MWHBI Napabojbl W peIuTbh HepaBeHCTBO Yy, = 0.
2 cnoco6. [yna toro uToOBI mapaboJia JiesKaJsia BBIIIIE
ocu OX wmiam Kacajuach ee, JOCTATOYHO, UTOOBI IHUC-
KPUMHUHAHT COOTBETCTBYIOIIETO YPABHEHUSA ObLI MEHb-
11e WX PaBeH HYJIO.

f(8) = 30 u Ppyurnus f(x) = x + 3* Bospacraer Ha
BCEUl YMCJIOBOM IIPSIMOI.

f(2) = -3 u Qpysrmua f(x) = —x + 10g0,5x yOBIBaeT
Ha mpome:xyTke (0; +).

O6yiacTh ompemesieHHs 3aJaeTcs CHCTEMOW Hepa-
BEHCTB
x=>3,

x?-4x-a<0.

KBagparusiii TpexujieH BO BTOPOM HepPaBEHCTBE 3aa-
eT mapabojly ¢ BepUIMHOW X, = 2 M HaImpaBJeHHYIO
BeTBAMU BBepx. [jasa Toro duro0bl cucTeMa HMeJa
eIUHCTBEeHHOEe peIlleHre, JOCTATOYHO, UTOOBI mapado-
Ja mepeceraJsia ocb OX B Touke 3.

CM. yKazaHMe K pellleHuIo 3amaHusa 86.
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54.

55.

56.

57.

58.

59.

60.

61.

62.

63.
180

4. YPABHEHUSA N HEPABECTBA
C MOAYJIEM

HepaBeHCTBO PaBHOCHUJIBHO ILI;BOI‘/'IHOMy HepaBEeHCTBY:

—4<l—7<4.
||

VpaBHeHHe PABHOCHJIBHO COBOKYIIHOCTH ypPABHEHMIH:
lcosx| — 8 = 2 unu |cosx| — 8 = —2. IlepBoe ypaBHeHUe
peIieHuil He MMeeT.

VpaBHeHNe PABHOCUJIBHO COBOKYIIHOCTU ypaBHEHMUIl:
log,x| — 2 = 3 uam [log,x| — 2 = —3. Bropoe ypasHe-
HUe peIllleHuil He HMeeT.

VpaBHeHHe DABHOCHJIBHO COBOKYITHOCTH ypPaBHEHMIA:
6* — 1] — 83 = 2 um [6* — 1| - 3 = -2.

YpaBHeHUE PaBHOCUJIBHO COBOKYIHOCTH YPaBHEHUM:
[Yx-1-1=1 nm [¥x-1]-1=-1.

Paccmorpure BeIpaskenue 0,5log;(4x— 7)%. VupocTu-

TE ero (O,E’)log3(4x—7)2 =10g3|4x—7|), YUUTHIBAs, UTO
1-x>0.

PaccmoTpuTre BBIpaykeHue 0,2510g2(2—x)4. Yupoctu-
Te ero, yumrteiBas, uro 4x — 11 > 0.

Beegure HOBYIO IlepeMeHHYI0, Hampumep a = x2. ITo-
ayuute ypaBHeHme |a—1|+|a—9|=7. Paccmorpure
pasiuunbie cayuam: 1) a < 4; 2) 4 < a < 9;

3) a > 9. Pemure, cCOOTBETCTBEHHO, TPU CUCTEMHBEI.
CM. yKasaHue K PelleHruIo IIPeAbIAYIIero 3aJaHusd.

CM. yxaszaHUe K pellleHHIo 3amaHus 61.
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64.

65.

66.

67.

68.

69.

BBequTe HOBYIO IlepeMeHHYI0, HampuMep a=+/x. Ilo-
ayuuTe ypaBHeHue |2-—al+|a—4|=2. Paccmorpure
pasauunblie caydam: 1) a < 2; 2) 2 < a < 4;3) a > 4.
Pemmure, coorTBeTcTBEHHO, TPU CcHCTeMBI. PelreHuem

ypaBHeHus |2—al+|a—4|=2 Gygmer orpesok [2; 4].

BBenure HOBy0 mepeMeHHyIO, Hampumep a =logsx.
Pemnre ypaBuenue |a+2|+|a—1|=5. Ypasuenue ume-

eT nBa KopHa: 2 u (—3).

Yupocrure BoipaskeHue 4% —2-2% +1, npumenss ¢gop-
MyJIy KBajgpaTa PasHOCTH.

1 cnoco6. BBemuTe HOBYIO HepeMeHHYIO, HaIpuUMep
b = log,x, u pemmre ypaBHeHme |5—b|+|2+b|=7.

2 cnoco6. Umeem: |al+|b|=a+b (¥). Ectu a = 0, ToO
|b| = b, T.e. b > 0. Ecu b = 0, T0 |a| = a, T.e. a > 0.
Ecaum a # 0, b # 0, To ypaBHeHUe (*) PaBHOCUJIBLHO

a>0,

b>0. O600IM pes3yJibTar:

cucreme {

a=0,

b= b
la|+|b|=a+ @{bZO.

WcnonbayiiTe cienymoliiee CBONCTBO MOIYJIei:
a=0,

b= b
la|+|b|=a+ @{bZO.

WcnonbayiiTe cienymooliee CBONCTBO MOIYJieii:
-a=>0,

b= —a+(-b
T e I
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70.

71.

72.

73.

74.

75.

Onpenennure 3HAK BbIpaskeHUA 8x — 32. 3TO MO3BOJIUT
PaCKpBITH MOJYJIU BCEX BBIPAKEHUMH.

OmnpenmennTe 3HAK BbIpaskeHUA 8x — 32. 3TO MO3BOJIUT
PaCKpBITH MOJYJU BCEX BBIPAKEHUMH.

Yuopocrure Kakmoe cJjaraeMoe JIeBOM 4acTHU HepaBeH-
CTBa U OIpeeJUTe 3HAK BhIpaskeHus 4x + 4.

HcnooawbayiiTe cienmyiolee CBOMCTBO MOXIYJIEi:

|a+b|=|a|+|b| < ab>0.

Tak kak |a+b|<|a|+|b| mpu aI00BIX JefCTBATENIBHBIX
BHAYEHUAX 4 U b, TO AJA peIleHus HePaBEHCTBA JO-
CTaTOYHO MOTPeGOBATH YCJIOBUSA CYIECTBOBAHUS BBHI-

pakeHusa log, (x2 —16).

WcnooanayiiTe cienyiollee CBOMCTBO MOXIYJIeIi:
la+b|>|a|+|b| © ab>0.



IV. OTBETbI

Pa3pen |

1. TPUTOHOMETPUA

1.1. NpeobGpa3oBaHUs TPUFOHOMETPUYECKUX

Bblpa>XeHNN

No OtBeT No Otset
1 13 24 1

2 10 25 -2
3 1 26 0

4 0 27 19
5 0,29 28 0

6 1,5 29 1

7 -0,6 30 0,8
8 -0,96 31 0,6
9 0,28 32 4
10 0,28 33 -3
11 0 34 0,5
12 0,11 35 0,5
13 -0,24 36 -0,75
14 0,41 37 7
15 -0,59 38 0,5
16 0,16 39 -1
17 0,04 40 2
18 -8 41 0,25
19 4 42 12
20 0,17 43 39
21 0,64 44 -2,25
22 -1 45 2
23 2 46 1
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1.2. TpuroHomMmeTpunyeckne PyHKUNN

Ne OtBet Ne OtBet
1 1 15 1
2 -1,5 16 4
3 1,5 17 8
4 2 18 -1
5 2,5 19 7
6 2 20 0
7 0,5 21 -1
8 -1 22 1
9 0,5 23 2
10 0 24 7
11 1 25 5
12 -2 26 -17
13 0 27 -13
14 3 28 0,5
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OroHuaHue maob.u.

Ne OTBeT Ne OtBet

29 -2 42 6

30 -1 43 1

31 3 44 0

32 -2 45 f(f(0)) > g(g(0))

33 2 46 1

34 4 47 0

35 4 48 0

36 1 49 0

37 1 50 | c0s2000°, sin2000°,
tg2000°, ctg 2000°

38 3 51 tg4, sinl,

cos2, ctg3

39 0 52 [-2; 2]

40 1,5 53 [0; 2]

41 1
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1.3. TpuroHomMmeTpunyeckne ypasHeHUs

Ne Otser Ne OTtset
1 -30 19 360
2 150 20 20
3 -120 21 8
4 30 22 7
5 15 23 210
6 -120 24 300
7 5 25 1
8 0 26 0
9 -30 27 1

10 150 28 2

11 120 29 1

12 240 30 2,5

13 3 31 135

14 3 32 -360

15 2 33 30

16 0 34 -120

17 1 35 —60

18 0 36 2
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IIpodonscenue mab..

Ne OTBer Ne OTtBer
37 90 50 —-60
38 3 51 -3
39 1 52 2
40 1 53 3
41 2 54 810
42 3 55 0
43 0 56 190
44 0 57 tarctg2+2nn,
neZz
E+ Twm, meZ
2
45 -180 58 (-1)" arctg2+nn,
nez
kil +mtm, meZ
2
46 540 59
3—n +2nn, neZ
4
47 45 60 oy
—+2tm, meZ
2
48 225 61 nn, ne yA
49 —45 62

1
(-1)" arcsin—+nn,
16

nez, 1
8
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OrxoHuaHue mab.u.

Ne OTBer Ne Oteer
63 1 70 T
tarccos—+2nn, 7
16
nez, —i
16
64 1 71 T
_arctg_+nn’ —+27T.k,kEZ,k¢0
4 2
nez, l
65 -0,5 72 n
Z+nk,keZ,k¢0
66 0 73 n
——+2nk,keZ
3
67 [-2; 0] 74 AT omkkez
3
68 6 75 5
n+arcctg—+2nn,ne”Z
12
69
E_H-m E+nn neZz 76 n—arcsin2+2nn,neZ
2 > 9 ’ 13
KOHTPOJIbHAA PABOTA N 1
Bapuant 1 Bapuant 2
Ne OTBetr Ne Oteer
1 0,6 1 _076
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OrxoHuaHUe maob..

2 0,5 2 1
3 0,5 3 0,5
4 0 4 -1
5 ~150 5 210
6 2 6 36
7 -5 7 5
8 3 8 1
9 9 -4
10 on 10 2
3
2. AJITEEPA

2.1. NpeobpasoBaHns MppaLUOHanbHbIX
M CTeneHHbIX BblpaXKeHumn

Ne OTtBet Ne OrBet
1 0,3 8 1

2 -0,3 9 -40
3 6 10 4

4 -5 11 -11
5 17 12 4

6 -27 13 10
7 6 14 1,4
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CEOPHWK 3AO0AHUM

IIpodonxernue mab..

Ne Otset Ne Otser
15 48 34 -2
16 30 35 -1
17 3 36 0
18 1 37 0
19 1,25 38 12
20 1,8 39 2
21 1,2 40 3
22 96 41 25
23 2 42 5,75
24 -1 43 -8,1
25 17 44 0,6
26 0 45 1,5
27 1 46 0,75
28 2 47 5
29 -12 48 0,25
30 8 49 10
31 6 50 1,5
32 2 51 1
33 —4 52 0,8
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OroHuaHue mab.u.

Ne OTtBet Ne OtBet
53 -2 64 -1
54 -1,5 65 0
55 -90 66 1
56 4 67 3
57 2000 68 -13
58 200 69 —4
59 24 70 Jx+l
x+3
60 -2 71 2-e BBIpa-
JKeHUe
Oosbitie 1-ro
61 9 72 Ha, (-2)
62 16 73 256
63 10
2.2. NppaunoHanbHble ypaBHeHUS
Ne OTtBet Ne OtBet
1 -112 4 5
2 2 5 2
3 -27 6 -2
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IIpodonxcenue mab..

Ne Otset Ne OtBet
7 5 26 4
8 -2 27 1
9 -1 28 16
10 9 29 1,5
11 -3 30 -2
12 20 31 1
13 17 32 1
14 1 33 3
15 4 34 -1
16 -2 35 4
17 -6 36 2
18 1 37 1
19 1 38 6

20 2 39 1

21 1,5 40 4

22 -2,5 41 1

23 2 42 1

24 4 43 3

25 -3 44 0
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OroHuaHue maob.u.

No OtBeT Ne Otser

45 2 58 -6

46 0 59 [13; +co)

47 0 60 1,5

48 2 61 (5; 1)

49 2 62 0; 1)

50 3 63 -15; 1

51 2 64 -2

52 8 65 mpu a < —2000
x =-2000,
x=a;

mpu Ip. a X = a
53 Pemrenuii met 66 nopu a > 2000
x = a,

npu ap. a
x = 2000

54 2 67 [-3; 1)

55 -3 68 1; 3

56 1+5 69 -5

2
57 -5 70 -1
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KOHTPOJIbHASl PABOTA Ne¢ 2

Bapuasnr 1 Bapuanr 2
Ne OtBet Ne OtBetr
1 8 1 30
2 256 2 324
3 6 3 6
4 -0,5 4 -0,4
5 -10 5 =27
6 5 6 -1
7 2000 7 2000
8 -1,5 8 2,5
9 -1,25 9 -1,75
10 2 10 3

2.3. Mpeo6GpasoBaHus
norapupmMmnyeckmnx BblpaXkeHUn

Ne Otser Ne OtseTt
1 -2 6 2

2 -2 7 1

3 0,5 8 -1
4 3 9 1

5 2 10 5
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IIpodonxenue mab..

Ne OTtBet Ne OtBet
11 47 26 8
12 2 27 -10
13 4 28 4
14 9 29 28,5
15 2 30 4
16 9 31 0,6
17 -2 32 0,5
18 1 33 1,5
19 16 34 2
20 0 35 1
21 0 36 16
22 -3,5 37 3
23 10 38 1
24 2 39 1
25 3,5 40 0
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OrxoHuaHUue mab.u.

Ne OtBet No OtBet
41 4 47 -2
42 0 48 —2log, 3
43 1 49 -2
44 5-8a 50 log;4-log, 3
6a+3
45 8a-5 51 log, 3—log; 2
6a+3
46 1
2.4. JlorapudpmMmmnyeckne ypasHeHUA
M HepaBeHCTBa
Ne OTtBet No OtBet
1 7 8 61,5
2 27 9 2,75
3 27 10 3,5
4 11 11 7
5 30 12 2
6 3,5 13 49
7 22 14 25
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IIpodonxernue maba.

Ne OtBet Ne OTtBet
15 2,5 33 6
16 -1 34 3
17 5 35 8
18 -25 36 2
19 -32 37 4
20 4 38 2
21 —4 39 2
22 -4 40 6
23 0 41 24
24 1 42 5
25 12 43 2
26 1 44 0
27 13 45 1
28 55 46 4
29 24 47 2,25
30 36 48 1,75
31 6 49 4,2
32 8 50 7
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Ilpodonscenue mao..

Ne OtBet Ne OTtBet
51 4 68 -1
52 1 69 2
53 1 70 -3; 0,5
54 0,1 71 0
55 7 72 Pemmennii HeT
56 2 73 2
57 1 74 0,25
58 2 75 (15 2)
59 -8 76 [-3; 2)u(1; 2)
60 14 T (2-v2;5 1]u[3 2+42)
61 1 78 (10; 1)
62 4 79 5
(309
63 1 80 [-1; +o0)
64 -2 81 2nk;
n —arctg2+2nn
nkeZ
65 32,25 82 Pemenuii mer
66 1 83 [2;4)
67 1 84 (—=;0]U[2:4)
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OroHuaHue mab.u.

No Otser No Otset
85 . 88
[2:4) (—oo;O]U|:7i;+0<>)
27
86 |(0;1]u(327)u(@T;2187] 89 [7 1 _+M)
27’
87 | (10;100)u(100;1000]| 90 [7 1 _+°°)
27’
KOHTPOJIbHAA PABOTA Ne¢ 3
Bapuanr 1 Bapuant 2
No OtBet Ne Otser
1 2 1 1
2 0,04 2 0,1
3 0,25 3 0,04
4 10 4 6
5 24 5 15
6 2 6 4
7 2 7 -1
8 1 8
9 5 9 4
10 IIpu a > 0 10 IIpu a < 0 x = 0,
x=-2.x=0; x =8; mpu 0 < a
mpu -6 <a< 0 < 40 x = 8;
x = —2; opu a > 40 peie-
npu a < —6 pere- HUN HeT
HUN HeT
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2.5. MNMokasaTenbHble ypaBHEHUS
M HepaBeHCTBa

Ne OTtBet Ne OTtBet
1 5 23 0
2 -7 24 1
3 -1 25 3
4 2,5 26 4
5 -7 27 1
6 6 28 2
7 30 29 0,5
8 -0,6 30 0
9 31 -1
10 0 32 1
11 1 33 1

12 6 34 0

13 0 35 2

14 -1 36 0

15 1 37 -1

16 2 38 -2

17 2 39 -1

18 3 40 -1

19 3,5 41 1

20 4,6 42 2

21 4 43 2

22 2 44 [0; 3]u{-1; 4}
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OroHuaHue mab.u.

Ne OTtBet Ne OrBet
45 [0; 8]u{-1; 9} 50 (1; -2)
46 IIpu a < O 51 (—o0; —4)
x < logy(-a),
npu a > 0
x < logs(a/9)
47 | (== V3)U(logy 4 VB) | P2 % -2
48 1 (~5; log, T)U(VB; +) | 93 (255 +eo)
49 (0,5; 0) 54 2
KOHTPOJIbHAAl PABOTA N: 4

Bapuant 1 Bapuant 2
Ne OTtset Ne OtBer
1 2 1 3
2 3,5 2 2,5
3 -3 3 4
4 6 4 4
5 1 5 1
6 0 6 2
7 2 7 3
8 1 8 2
9 1; -1 9 2; -2
10 10 1 (= 0]U{L,5)
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Er>. MATEMATUKA. CEOPHUK 3ALAHNN

3. SJNEMEHTbl MATEMATUYECKOIO AHAJIU3A
3.1. NMpoussogHaa pyHKUUN

Ne Otser Ne OTtseTr
1 7 21 1

2 5 22 -6
3 -2 23 32
4 0 24 -0,5
5 -3 25 1

6 -5 26 1

7 -2 27 9
8 8 28 135
9 2 29 -8
10 2 30 -6
11 -2,5 31 -6
12 0 32 7,5
13 -1 33 5
14 0 34 -1
15 2 35 0,125
16 —4 36 4
17 0,5 37 —4
18 7 38 -6
19 5 39 7
20 0 40 7
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V. OTBETbI

OroHuaHue mab.u.

Ne OtBer Ne OtBeT
41 -3 62 4
42 2 63 1
43 2 64 3
44 1 65 1
45 4 66 2
46 4 67 5
47 1 68 20
48 1 69 -5
49 0 70 30
50 2 71 1
51 3 72 —-6; 2
52 3 73 -5
53 3 74

(0:5)

3

o4 18 75 | (=05 —4)U(0; +oo)
55 -18 76 12
56 -14 77 32
57 14 78 6
58 0 79 (=003 +o0)
59 ~8 80 [25;10]
60 3 81 [-9; -8]
61 8 82 [-3+5; 2]
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Er. MATEMATUKA. CBOPHUK 3ALAHWNN

3.2. NepBooGpa3zHas ¢yHKUUN

Ne OTBer Ne OTBer
1 8 17 6
2 17 18
141
24
3 1 19 1
24
4 0,25 20 2
22
3
4 21 4
6 32 22 5
10—
12
4 23 4,5
24 16
0,2 25 2n
10 12 26 Tt 3m T
6 2 2
11 16 27 21
12 32 28 T
13 10 29 FQ) > F(2)
14 9 30 32 33
(x+3) _4(x+3) 1C,CeR
34 33
15 4,5 31 (x—T)2%7  6(x 17200
+
2007 1003
16 9
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V. OTBETbI

KOHTPOJIbHASAl PABOTA Ne¢ 5

Bapuant 1 Bapuant 2
Ne OTtBeTt Ne OtseTt
1 1 1 1
2 3 2 4
3 14 3 9
4 7 4 5
5 3 5 1
6 -7 6 9
7 2 7 2
8 -2 8 64
9 36 9 32
10 45 10 45

4. TEOMETPUS
4.1. NMnaHnmeTpus

Ne OTtset Ne OtBeTt
1 10 5 3
2 16 6 13
3 16 7 168
4 25 8 80
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Er. MATEMATUKA. CBOPHUK 3ALAHWNN

IIpodonxcenue mab..

Ne OtBet Ne OtBet
9 9,6 28 14
10 1,5 29 14
11 16 30 3,6
12 19,2 31 6
13 5 32 4
14 13,5 33 7
15 4,8 34 12
16 5 35 8
17 0,6 36 72
18 0,8 37 480
19 0,75 38 15
20 2,4 39 10
21 42 40 10,625
22 8 41 8,125
23 0,6 42 5
24 -0,8 43 13
25 -2,4 44 16
26 2 45 9
27 3 46 20
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V. OTBETbI

OroHuaHue mab.u.

Ne OtBer Ne OtBer
47 120 60 9
48 30 61 6,5
49 4 62 2,2
50 13 63 60
51 510 64 2
52 12 65 8
53 4 66 3

8
54 28 67 4

13
55 170 68 25; 100; 400
56 24 69 2+.3
57 12 70 2; 14
59 15

4.2. CtrepeomeTpus

Ne OtBer Ne OrBer
1 6 4 48
2 12 5 8
3 16 6 216
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IIpodonxcenue mab..

Ne OtBet Ne OtBet
7 8 26 16

8 16 27 32

9 12 28 48
10 2 29 192
11 2 30 10
12 3 31 6

13 60 32 1

14 90 33 16
15 4 34 4

16 45 35 30
17 60 36 204; 214
18 10 37 264; 268
19 6 38 168; 238
20 4 39 12
21 108 40 8

22 90 41 6

23 9 42 8

24 16 43 10
25 64 44 12
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V. OTBETbI

IIpodonscenue mab..

Ne Oreer Ne OTBer
45 1 57 3
arcsin,f—
13
46 3 58 arctgl,b
47 2 59 B
3
48 8 60 o
3
49 6 61 213
50 12 62 43
51 18 63 213
52 24 64 43
53 2.2 65 2v3
arcctg —
3
54 T 66 22
3
55 2.3 67 43
arcctg —
3
56 13 68 451
arccth
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OrxoHuaHUue mab.u.

Ne OTBer Ne Oteer
69 arcctg4 83 126
70 23 84 166
3
72 140 86 1000
73 140 87 3
75 arctg2 89 82
76 45 90 16m
77 arctg2 91 64w
78 3 92 12n
arcctg —
2

79 o 93 24w

3
80 16 94 12n
81 768 95 321
82 335

4
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V. OTBETbI

Paspen Il

1. PAUMOHAIJIbHBIE HEPABEHCTBA

Ne OtBet Ne OtBet
1 -3 19 17
2 16 20 —4
3 -1 21 4
4 5 22 4
5 4 23 2
6 -0,5 24 4
7 0 25 2
8 3 26 6
9 0 27 —4

10 —4 28 8

11 0,25 29 1,5

12 4 30 20

13 6 31 7

14 20 32 14

15 6 33 8

16 0 34 4

17 1 35 7

18 0,2 36 -1
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Er. MATEMATUKA. CBOPHUK 3ALAHWNN

OrxoHuaHUe mab..

Ne OtBet Ne OtBet

37 0 54 3

38 1 55 2

39 5 56 3

40 -1 57 12

41 2 58 8

42 -0,5 59 6

43 -6 60 [3; 1,5)

44 2 61 (-7 -1]; {2}
45 6 62 | -6 -1, [1;2)
46 0 63 (0,5; 1)
47 0 64 1

(= 18], (55 +]

48 2 65 4

49 3 66 5

50 6 67 3

51 0 68 3

52 6 69 3

53 7 70 2
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V. OTBETbI

2. UICCNEAOBAHUE ®YHKLUN
SJIEMEHTAPHbIMU METOAAMU

Ne OTtset Ne Otser
1 6 15 25
2 0,5 16 0,04
3 -1 17 24
4 -10 18 3
5 -33 19 0
6 -32 20 4
7 -59 21 -3
8 -58 22 -2
9 25 23 7
10 26 24 5
11 -1 25 4
12 -2 26 7
13 -33 27 6
14 25 28 -1
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IIpodonxenue maba.

Ne OtBet Ne OtBet
29 -8 42 17,5
30 =7 43 8,75
31 11 44 3
32 1 45 —4
33 7 46 2
34 3 47 -2
35 1 48 2,5
36 4 49 -0,5
37 7 50 4
38 7 51 —4
39 11 52 9
40 3 53 8
41 1 54 5
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V. OTBETbI

IIpodonicernue maoba.

Ne OtBer No Orser

55 8 68 -8

56 2 69 72

57 3 70 8,4

58 2 71 4,4

59 7 72 0

60 2 73 0

61 5 74 5

62 6 75 3

63 2 76 5

64 -1 77 3

65 2 78 [-3; 0)u(0; m)U(m; 3,2]
66 3 79 [_4; —?n)u(_g; g)u(g 1,6]
67 1 80

|:10g0’5 6; —2]
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OroHuaHue mao.u.

Neo OTBer Ne OTBer

81 (—oo; 1] 85 (0; 2]

82 1 1 86 a=-3

5 )
83 [1; 3] 87 a = -8
3. TEKCTOBbBIE 3A0A4YA

Neo OTtBer Ne OTBer
1a 35 4 15
16 2 5 16
1B 300 6 19
1r 7 7 168
1n 5 8 15 000
le 6 9 25
2 80 10 10 100
3 96 11 2600
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V. OTBETbI

OroHuaHue mab.u.

Ne OtBet Ne OtBet
12 100 28 660
13 2,5 29 16
14 82 30 32
15 15 31 9,2
16 6 32 600
17 15 33 12
18 6 34 306,04
19 36 35 12 500
20 12 36 10,25
21 100 37 105 300
22 2 38 2240
23 720 39 358
24 54 40 9

25 60,9 41 1500
26 5000 42 5

27 200 43 90
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4. YPABHEHUA N HEPABEHCTBA

C MOAYNEM

Ne OTtBet Ne OtBet
1 7 15 100
2 6 16 16
3 2 17 55
4 -2 18 10
5 4,5 19 12
6 270 20 4

7 -360 21 441
8 9 22 5

9 256 23 6
10 208 24 2
11 7 25 -0,25
12 7 26 4
13 1 27 16
14 5 28 0,5
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V. OTBETbI

IIpodonscenue mab..

Ne OTtset Ne OTtBet
29 -1 44 —4
30 0,25 45 2
31 0 46 101
32 90 47 7,25
33 -270 48 3
34 1,75 49 4
35 5 50 2
36 5 51 9
37 25 52 -13
38 -9 53 -11
39 ! M EATERY
11)7\11" 38
40 2,5 55 nk, ke Z
41 2 56 39: 1
32
42 3 57 1; logg 2
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OrxoHuaHUue mab.u.

Ne Otrser No OTBer
58 1; 81 65 o L

T 27
59 0,75 66 Pemmenuii mer
60 3 67 [0,25; 32]
SIS R

27

62 | [-3 -2]u[2;3] | 69 [2; +o0)
63 Pemennii Her 70 (6,8; +eo)
64 [4; 16] 71 (8; +oo)
72 [55 +eo)
73 [—VIT; —4)u (45 VIT|U[5; +)
74 (o0 4)U (45 +o0)
75

[_\/ﬁ; —4)u(4; x/ﬁ]u[5; +00)
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V. OTBETbI

5. SJIEMEHTbl KOMBUHATOPUKN,
TEOPUWN BEPOATHOCTEN N CTATUCTUKU

Ne OTtBer Ne OtBer

1 9; 7; 5 21 0,75

2 20 22 0,125; 0,375;
3 10 23 0,75

4 24 24 0,75

5 12 25 0,4

6 24 26 0,6

7 81 27 0,2

8 72 28 0,7

9 648 29 0,6

10 0,5 30 0,94; 0,38; 0,56
11 0,25 31 0,928; 0,168
12 0,1 32 10000

13 0,1; 0,7 33 9000

14 0,8 34 3; 13,8; 14; 15
15 0,4 35 70; 45; 45; 20
16 0,3 36 2; 15

17 0,2 37 19

18 0,5 38 265

19 0,5 39 20; 21

20 0,25 40 -2
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