MATEMATUKA 1

IMamsTKa 0411 3KCNepTa, NpoBepsoLiero pemenns 3aaanuii C1-C6
1o MaTeMaTHKe

Dkcrnept, MpoBepstomuid paboTy, pacnojaraeT KpPUTEPUSIMH OLCHUBAHUS
peuienuii 3ananuii C1—-C6, BKIIOYAIOIIUMHU:

1) opmymrpoBKy 3amaHNs C pa3BEPHYTHIM OTBETOM;

2) OJTHO W3 BO3MOXHBIX PEIICHUN 3aIaHMS,;

3) coneprxaHHe KPUTEPUSI.

CrnenyeT MOMHHTBH, YTO, TMPOBEPSAs PpEUICHUS 3alaHUl C PpPa3BEPHYTHIM
OTBETOM, JKCIIEPT OIIEHUBAET MATEeMaTHYECKYIO0 T'PaMOTHOCThH IPEICTaBICHHOTO
peleHus. DKCIepT He JOJDKEH MPEIbsBISTh 0COOBIX TpeOOBaHUN K (hopMe 3amucu
U K CTENEHH MOJPOOHOCTH pPEIICHHUS, HO B TO K€ BpPEeMs JOJDKEH CIEAUThH 3a
NPaBWIBHOCTBIO HW  OOOCHOBAaHHOCTBIO ~ MAaTeMaTHUECKHX  YTBEPKICHHH,
HCIIOJTE3YEMBIX SK3aMEHYEMBIM.

MaxkcumabsHBIN Oa 3a 3aJaHus:

C1 -2 6anna,
C2 - 2 Oanna,
C3 - 3 6amna.
C4 — 3 6anna,
C5 — 4 0anna,
C6 — 4 6amna.

Ecnu sx3aMeHyeMblii He IPUCTYNAN K 3aJaue, TO B IPOTOKOJI CTaBUTCS «X».

Ecnu ke sk3aMeHyeMBIi MPUCTYNHI K BBIMOJHEHHUIO 3aJaHusl (Haxe eciu
TOJBKO TIEpenucai yCIOBHE WM HAIHCaT HOMEp 3aJaHus), TO pelIeHHe TOJDKHO
OBITH OIICHEHO B COOTBETCTBHHM C KPHUTEPHSAMHU IIPOBEPKH COOTBETCTBYIOIIETO
3aJaHusl.

B pacneuaranHble u300pakeHUsI padOT HKCHEPT HUMEET MpPaBO BHOCHUTH
Mro0BIe TTOMETKH, IIOMOTAloMmue OOBCKTUBHOM OICHKE PEIICHMS 3aJaHus (3TH
JIUCTHI OOJTBIIIE HE CKAHUPYIOTCSA, @ OJIeKAT YHHITOKeHHIo B PIION).

ITo xaxnmol W3 mecTH 3amad dKCIepT 00s3aTeNbHO 3aHOCUT B IIPOTOKOI
OHY W3 METOK: «x», «0», «1», «2», «3», «4» B COOTBETCTBUH C 00pa3oM
HaITUCaHWUs METOK.

Pe3ynpTaTel OLIGHUBAHUS 3aHOCSATCA B TNPOTOKOJ MPOBEPKH CIIEIYIOLIUM
oOpa3zom:

— 6amnet mo C1 mepeHocsTCs B KOIOHKY 1 IpoTOKOTIa;

— 0asutel 1o C2 mepeHocATCs B KOJIOHKY 2 MPOTOKOJIA;

— 6ayutel 1o C3 mepeHocsaTcs: B KOJIOHKY 3 IMTPOTOKOJA,;

— 6amnel mo C4 mepeHoCATCs B KOJIOHKY 4 TIPOTOKOIA;

— 6ayutel mo C5 mepeHoCcsTCs B KOJOHKY S IIPOTOKOIA;

— 6asl 1o C6 nepeHocsTes B KOJIOHKY 6 IpoTOKOIIa.

OcraBmecs KOJIOHKH MIPOTOKOJIa HC 3alIOJIHAKOTCA.
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MATEMATUKA 2

Buumanme! Ilpu BbicraBieHuM OajuloB 3a BbIOMHEHUE 3anaHus B «IIpoTokon
IpOBEpKU OTBETOB Ha 3afaHus OmaHka No 2» cremyeT UMeTh B BHIY, UTO eCJH
OTBeT OTCYTCTBYeT (HET HMKAKHX 3alHCeH, CBUACTENBCTBYIONIMX O TOM, UYTO
9K3aMEHYEMbIi INpHUCTyNal K BBIIOJIHEHUIO 3aJaHus), TO B IPOTOKOI
npocTtaBisieTcs «X», a He «0».
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Kputepun oneHuBaHUS 3a1aHHIi ¢ pa3BEPHYTHIM 0TBETOM

sinx sinx o—cosx
a) Pemnte ypaBuenue 107~ =277 -5 .

0) Haiinure Bce KOpHM 3TOTO ypaBHEHUS, IPHHAUIEKAIIIE OTPE3KY {— STE; - n} .

Pemenue.

a) [IpeoOpasyem ucxoqHOE ypaBHEHHE:

sinx sinx sinx —cosx sinx —Ccosx | .
2 -5 =2 -5 ;5 =5 ;sinx=—cosx; tgx=-1,

OTKyJia x:—%+nk, keZ.

6) C mOMOIIbIO YHCIIOBOH OKPYXKHOCTH OTOepéM KOpHHU,

MPUHAIJICKAIINE OTPE3Ky [— S_n; - n} .

2
on Sn
Ilonyunm uncna: ——; —=—.
4 4
T on Sn
OtBet:a) ——+7nk, keZ;0) —=—; ——.
4 4 4
CopaeprkaHue KpuTepHs bausl
OO0CHOBaHHO IIOJTY4YEHBI BEpPHBIE OTBETHI B 000MX IyHKTaX 2
OO0CHOBaHHO NOTY4eH BEPHBIA OTBET B MYHKTE ¢ WM B MYHKTE 6 1

Pemienne He cOOTBETCTBYET HM OJHOMY U3 KPUTEPUEB, NEPEUMCIEHHBIX
BBIIIIE

N O

Maxcumanvroiit 6ain

B npaBuwibHON yeThpéxyronabHoil nupamune MABCD c BepmiuHOi M CTOPOHBI
OCHOBaHUsS paBHBI 3, a OOkoBble pEOpa paBHbl 8. Haliaure muomanb cedeHUs
MHPaMUIB! IIOCKOCTBIO, MPOXOAAIIeH depe3 Touky B u cepenuny pebpa MD
napajuienbHo npsimoit AC .

Pewenue.

Ilycte Touka E — cepenmHa pebpa MD. Otpe3ok
BE nepecekaer miockoctb MAC B Touke P. B
TpeyroibHuke MBD  Touka P sBnserca  TOYKOU
nepeceyeHus: MeauaH, cienaosarensho, MP: PO =2:1, roe
O — ueHrp ocHoBaHus nupamunel. Otpesox FG
napayuienen AC W mpoxonut yepe3 Touky P (Touka F
npuHauIexRuT pedpy MA, G — pedbpy MC), otkyna

MF:FA=MG:GC=MP:PO=2:1;

FG:%ACZZ\/ET'ABZQ\/E.
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KpuTepun oueH1BaHWs 3aAaHnii C pasBEPHYTLIM OTBETOM

Yetbipéxyronsauk BFEG — uckomoe ceuenue. Otpe3ok BE — menuaHa
Tpeyroiabauka MBD, 3HauuT,

J2BD? +2MB*> ~MD> _ 44B> + MB>
2 - 2

ITockonbky mpsiMas BD nepneHnukyisipHa tuiockoctu MAC, nuaroHainu

BE u FG wuerblpéxyronbHuka BFEG NepHeHAMKYJSPHBL, CIEJOBaTEIbHO,

BE - FG
S g =L =542

BE = =5.

2
Otser: 5v/2.
ConepxaHue KpUTepus bannbl
OO60CHOBaHHO MOJTYYEH BEPHBIA OTBET 2
Pemenne conepkur OOOCHOBAaHHBIA IEpexoa K IUIAHUMETPHUYCCKOM
3aJauye, HO TOJTyYeH HEBEPHBII OTBET WJIH PELICHUE HE 3aKOHUEHO, 1

HJI TIPU TPABHUIIBHOM OTBETC PCIHICHUEC HEAOCTATOYHO 000CHOBaHO

Pemenue ne COOTBETCTBYET HU OAHOMY H3 KPUTCPUEB, NEPEUNCICHHBIX

BBIIIIE 0
Maxcumanvhwiii 6ann 2
Pemnte cuctemy HepaBeHCTB
4
log._ _X+e >-10,
S5—x (x—S)lO
2
x° +8x? +—50x +x—7 <l.
x—7
Pemenne.
1. Pemium mepBoe HEPaBEHCTBO CHCTEMBI:
kghﬁ >-10; logs_ (x+4)—logs_ (x=5)""=—10; logs_ (x+4)>0.
x=5

PaccmotpumM nBa ciydas. IlepBsiil coyuait: 0 <5—x<1.

logs_, (x+4)>0, {0<x+4§1, .
HET pelIeHHUH.
0<5-x<1; 4<x<5;

Bropoii ciyyqaii: 5—x>1.
lo x+4)>0, (x+4>1
g5 )20, 7 otkyma —3<x<4.
5-x>1; x<4,
Pemienne nepBoro HepaBeHCTBA UCXOJHOH cUCTeMBbl: —3 < x<4.
2. Pemum BTOpOE HEPABEHCTBO CHCTEMBI:

2 2
g2 20 XT38 130 <,
x—17 x—7
2
xtrx? —6x? <0: X (x—2)(x+3)£0.
x—=17 x—17
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Pemenne BTOpOro HepaBeHCTBA HCXOAHOM cucreMbl: x<-3; x=0;
2<x<7.
3. Pemenne ucxoiHOM cuCTeMbl HepaBeHCTB: x =—3; x=0; 2<x<4.

Otser: —3;0; [2;4).

CopneprkaHne KpUTepHs babr

OO0CHOBaHHO TIOTy4€H BEPHBIH OTBET 3
OO0OCHOBaHHO TIOJIyYEHBI BEPHBIE OTBETHI B OOOHMX HEPAaBEHCTBAX 5
HCXOJTHON CHCTEMBI
OOGOCHOBaHHO IIOJIyYeH BEpPHBII OTBET B OJHOM HEPaBEHCTBE MCXOIHOM |
CHUCTEMBI
Pemiennie He COOTBETCTBYET HH OJHOMY M3 KPUTEPUEB, MEPEUHCICHHBIX 0
BBIIIE

Maxcumanvuwiii 6a1n 3

Oxpy>xHOocTH paanycos 3 u 5 ¢ nuentpamu O; u O, COOTBETCTBEHHO KacaroTcs B
touke A. IIpsMas, mpoxoasias 4yepe3 TOUKy A, BTOPUYHO MEPECeKaeT MEHBIIIYIO
OKpY>KHOCTh B Touke B, a Oompmryto — B Touke (. Haiiaute mmomans
tpeyronsHuka BCO, , ecnmu LABO, =15°.

Pemenne.
Touku O,, O, u A nexar Ha ogHoH npamoi. ITockonbKy TpPeyroibHUKH

BOA u CO,A pasuobenpennsie, LABO, = £ZBAO, = £LCAO, = LACO, =15°,
otkyna AB=20,A4-cos15°=6-cosl15°, AC=20,A4-cos15°=10-cos15°.

Bo3moxnsl nBa ciydas. IlepBbiii citydaid: OKpy»KHOCTU
KacaroTcss BHYTPEHHUM oOpaszom (puc. 1), Torma touka B “
JNEKAT ~ MEXIYy  TOYKaAMH A u C, OTKyJia "‘
BC=AC—-AB=4-cosl5°.
BC-CO, -sin /BCO,

S BCO, = )
=10-cos15°-sin15°=2,5. Puc. 1
Bropoit cinyyaii: OKpy»KHOCTH KacarOTCSl BHELITHUM

obpazom (puc.2), Torma TouKa A JIEKHT MEXIY
Toukamu B u C, BC=AC+ AB=16-cos15°.

BC-CO, -sin ZBCO ), —~—\
Sco, = 2 2 _ \
=40-cos15°-sin15°=10. B
OtBert: 2,5 nm 10. Puc. 2
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KpuTepun oueH1BaHWs 3aAaHnii C pasBEPHYTLIM OTBETOM

ConepxaHue KpUTepus bannbl
PaccMOTpeHBI Bce BO3MOXKHBIE TEOMETPHUYECKHE KOHQUTyparmuu W 3
[IOJIy4€H NPaBUJIbHBIA OTBET
PaccmoTpera xoTst OB 0JJHa BO3MOXHAsI TeOMETpHUIecKasi KOHPUTypanus, 5

B KOTOpOﬁ TTOJIYYCHO IMPaBUWJIbHOC 3HAYCHUC HCKOMOM BEJIMUHHBI

PaccmoTpena xoTst ObI 0JJHa BO3MOXHAsI TeOMeTpHUIecKasi KOH(PHUTypanus,
B KOTOPOI1 0JIy4eHO 3HAYEHUE MCKOMOH BEJIMYUHBI, HEIIPABUIILHOE U3-3a 1
apr(MeTHYECKOH OIIMOKU

Pemenue He COOTBCTCTBYCT HHU OAHOMY U3 KPUTCPUCB, NNECPCUHUCIICHHBIX
BBILIC

Maxcumanvrvii 6aun 3

Haﬁ,HHTe BCC 3HAYCHUA a , IIPU KAXKJIOM U3 KOTOPBIX YPABHCHUC

ax+\]3—2x—x2 =4a+2

UMECT e}IHHCTBGHHBIfI KOPCHB.

Pewenue.

3anumiem ypaBHeHHE B BHJE 3 —2x— xl=—ax+4a+2. Paccmorpum nBe
dynxuwun:  f(x)=v3- 2x—x m g(x)=—ax+4a+2. I'papuxom ¢yHkuun
f(x)= 2% - (x+ 1)2 SIBJISIETCS IIOJIYOKPYXKHOCTb pajuyca 2 ¢ LIEHTPOM B TOUKE

(—1;0), nexauas B BepXHei MOIYIIIOCKOCTH (CM. puc.). TIpH KaxI0M 3Ha4CHUH

a rpaduxom QyHkuur g(x) SBISETCS HpsiMasi C yrIOBBIM KOO dHUIMEHTOM — a,

npoxozsimas yepes Touxy M (4;2). —

YpaBHEHHE UMEET €IWHCTBEHHBIH KOPEHb, C2 M
ecin rpadukn Gynkumii f(x) u g(x) umeror !
CAMHCTBEHHYIO OOLIyl0 TOYKY: MO0 mpsMas B 3
KacaeTcs MOJIyOKPYKHOCTH, JTMOO MEpPEcEKaeT e€ ~— 3 0l 1 4 x

B €IMHCTBECHHOM TOYKE.

Kacaremsras MC, npoBenéHHas U3 TOYKH M K HONYyOKPYXKHOCTH, UMEET
YTIIOBOH K03((GHUIUCHT, paBHBIA HYJIO, TO ecTh NMpH a =0 MCXOAHOE ypaBHEHHE
UMeeT eIWHCTBEHHBIH KopeHb. IIpm —a <0 mpsmas He nMmeeT OOMIUX TOYEK C
MOy OKPYHOCTBIO.

Ipssmas MA, 3agaHHas ypaBHEHHEM ) =-—ax+4a+2, TPOXoguT uepes

touku M (4;2) u A(-3;0), cnenoBarensHo, eé yriosoit koddduunent —a = %

[Ipu 0<—a <= npsmas, 3alaHHas ypaBHEHUEM y =-—ax+4a+?2, UMeeT JBe

1IN

OOIIMe TOYKH C MHONTYOKPYXKHOCThIO. IlpsiMas MB, 3ajaHHas ypaBHEHHEM
y=—ax+4a+2, npoxomur uepes Toukn M (4;2) n B(1;0), crenosarensHo, eé
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o 2 2 2
YTIIOBOH KO3(DUIHECHT —a = 3 IIpu = <-a<s 3 TpAMas, 38]aHHA YPaBHEHHEM

y=—ax+4a+2, umeeT yriaoBoi koddduipeHt Oonpine, yem y npsamoit MA, u
He Ooubliie, yeM y npsmMod MB, u nepeceKaeT MmojlyoKpPYKHOCTh B €IMHCTBEHHON

2 2
TOYKE. HonyqaeM, 49TO IHOpu  — E <a<-— 7 HCXOOHOC YpPaBHCHHUEC HMCECT

o 2
€JUHCTBEHHBIH KopeHb. Ilpu —a>§ mpsMas He HMeeT OOMmMX TO4YeK C

KpuTepun oueH1BaHWs 3aAaHnii C pasBEPHYTLIM OTBETOM

Pemenue.

a) 3agymannblie uncna 1, 1, 1, 1, 1, 1, 1 narot TpeOyembiii Habop, 3arMcaHHbBII
Ha JIOCKE.

0) ITockonbKY 3aayMaHHbIC YHCIA HATypajbHbIC, TO HAUMEHBIIEE YHCIO B
Ha0ope — 93TO HaWMEHbIICe M3 3aJyMaHHBIX YHUCEN, a HauOOoJIbIIee YUCIO B
Habope — 93TO cyMMa BceX 3aayMaHHBIX uuced. Cpeam uYucen 3amucaHHOTO
HaOopa JODKHA OBITH CyMMa BCEX YHCEN, KpOME HAWMEHBINEro, TO €CTh
22—-1=21. Ho »Toro uucina HeT B Habope, MOITOMY HE CYHIECTBYET MpUMeEpa
TaKMX 3aJyMaHHBIX YHCEN, JUISl KOTOPOro Ha JOCKe OyaeT BbIMUCaH Habop W3

YCIIOBHSL.
B) Uncino 7 — HaWMEHBIIEE YHCIO B HaOOpe — SBISAETCS HAMMCHBIINM H3
3aJlyMaHHBIX 4YHCE], a HauOoibllee YHCIO B HAabOpe — 3TO CyMMa BCEX

3aqyMaHHBIX 4ncel. [103TOMy KONMYECTBO 3aAyMaHHBIX UHCEN HE MPEBOCXOIHUT
. 41
LIEJION 4acTu = To ecTh 5. Kpome Toro, uncna 9 u 11 MeHsble, ueM cymMa IByX

yhcen 7, TMO3TOMY OHHM TakKe SBISIOTCA 3aJyMaHHbIMH. 3HAYUT, CyMMa
OCTaBIIMXCS 33yMaHHBIX dncen paBHa 41—-7—-9—11=14. Takum oOpa3zom, Tak
KaK HauMEHbIIIee 33lyMaHHOE YHCIIO PAaBHO 7, OCTABIINECS 3aJyMaHHbIE YUCla —
at0 7 n 7 wnu 14. J{ns 3axymanssix uucen 7, 7, 7,9, 11 u 7, 9, 11, 14 Ha nocke
Oynet 3ammcaH HaOOp, TaHHEIH B YCIOBHH.

OtBer:a)1,1,1,1,1,1,1;6)wer;B) 7,7,7,9, 11w 7, 9, 11, 14.

OJTy OKPYKHOCTBIO.
2
OrTBerT: [— 377 )
CopeprkaHue KpuTepus Bbaner
OO0CHOBAHHO NOY4eH NPaBUIBHBII OTBET 4
2 2
OOGOCHOBaHHO TMONYYEHBI BCE 3HAUCHUS: d = — 3 a=— 7 a=0. OrBer
2
OTJINYAETCSI OT BEPHOTO TOJILKO HUCKIIOUYEHHEM TOYKH a =— 3 /Wi 3
2
BKJIIOUCHHEM TOYKU d = — 0
2 2
O060CHOBaHHO TIOJTYYEHBI BCE 3HAUCHHUS: O = — 3 a=-— 7 a=0 2
. . 2 2
BepHo HaiineHo oHO WM 1Ba U3 3HAYEHUHN a = — 3 a=— 0 i a =0 1
Pemenne He COOTBETCTBYET HM OJHOMY U3 KPUTEPUEB, IEPEUUCICHHBIX 0
BBIIIIC
Maxkcumanvroiii 6ann 4

3aayMaHO HECKONBbKO (HE O00s3aTeNbHO PAa3UYHBIX) HATYPabHBIX YUCEN. JTH
YHCIa ¥ UX BCE BO3MOXKHBIC CYMMBI (T10 2, TI0 3 ¥ T.JI.) BBIITUCHIBAIOT HA JIOCKY B
nmopsinke HeyObiBaHus. ECIM Kakoe-TO YHCIO 71, BBIIMCAHHOE HAa JIOCKY,
MIOBTOPSIETCSI HECKOJBKO pa3, TO Ha JOCKE OCTABISIETCS OAHO TaKO€ YUCIO 7, a
OCTaJIbHBIE YHCIIa, paBHBIE 71, CTHpatoTcs. Hanpumep, eciu 3amymansl uncna 1, 3,
3,4, To Ha ocke OyneT 3amucan Habop 1, 3,4,5,6,7,8,10, 11.

a) [puBeanTe MpUMep 3aTyMaHHBIX YHCEN, I KOTOPBIX Ha JOCKE OyAeT 3amucaH
Habop 1,2,3,4,5,6,7.

0) CymecTByeT JId MpUMEp TaKUX 33JyMaHHBIX YHCEN, JJIsI KOTOPBIX Ha JOCKE
Oyner 3anucan Habop 1, 3,4, 6,7, 8,10, 11, 12, 13, 15, 16, 17, 19, 20, 22?

B) [IpuBeaure BCe mpHMepsl 3ayMaHHBIX YHCEN, A KOTOPBIX HAa JOCKE Oyaer
3amucan Habop 7, 9, 11, 14, 16, 18, 20, 21, 23, 25, 27, 30, 32, 34, 41.
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CopeprkaHue KpUTEpHs Basbt
BepHOo monydeHBl BCe TepeYUCleHHbIe (CM. Kputepuid Ha 1 Oamn) 4
Pe3yJIBTATHI
BepHo modydeHBl TpH W3 TMEPEYUCIICHHBIX (CM. KpuTepuil Ha 1 Oamn) 3
PEe3yJIbTaTOB
BepHO moidydeHB JBa M3 MEPEUUCICHHBIX (CM. KpuTepuid Ha 1 Oamn) )

PE3yJIbTaTOB

BepHo mosydeH oiUH U3 CIEIYIOMIX Pe3yIbTaTOB:
— 000CHOBaHHOE pPELICHHE II. &}

— 000CHOBaHHOE pellIeHue 1. 0; 1
— 000CHOBaHHAsI OIICHKA KOIMYECTBA 3ayMaHHBIX YHCEN B 1I. 6;
— 00a Habopa 3aJyMaHHBIX YUCEJ B II. 8

Pemenue ne COOTBCTCTBYCT HU OAHOMY U3 KPUTCPUCB, NCPCUHUCIICHHBIX
BbIIIC

Maxcumanvrwii 6ain 4
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Kputepun oneHuBaHUS 3a1aHHIi ¢ pa3BEPHYTHIM 0TBETOM

cosx cosx sinx
a) Pemnte ypaBuenue 15 =3 5T

. 13n
6) Haiimure Bce KOpHH 3TOTO ypaBHCHUS, IPHHAUICKAIINE OTPE3KY | ST; > |

Pemenue.

a) [IpeoOpasyem ucxoqHOE ypaBHEHHE:

cosx Ccosx Cosx sinx Cosx
3775 =37".57755

sinx
; =5

; cosx=sinx; tgx=1,
OTKyJia x:%+nk, keZ.

6) C moMompi0 YMCIOBOI OKPYKHOCTH OTOEpEM KOpHH,

[ . 1311}
MIpUHAJUIeKAINE OTPE3KY | Sy —— |.

2
ITonyunm yucna: 21n ; 25—”
4 4
Orser: a) 47k , k€7: ) %; ZfT“
CopaeprkaHue KpuTepHs bausl
OO0CHOBaHHO IIOJTY4YEHBI BEpPHBIE OTBETHI B 000MX IyHKTaX 2
OO0CHOBaHHO NOTY4eH BEPHBIA OTBET B MYHKTE ¢ WM B MYHKTE 6 1

Pemienne He cOOTBETCTBYET HM OJHOMY U3 KPUTEPUEB, NEPEUMCIEHHBIX
BBIIIIE

0
Maxcumanvroiit 6ain 2

B npaBuwibHON yeThpéxyronabHoil nupamune MABCD c BepmiuHOi M CTOPOHBI
OCHOBaHUS paBHBI 6, a OOKOBbIe p&Opa paBHbl 12. Haligute miomans ceveHus
OUpaMUIBl IIOCKOCTBIO, Tpoxofsmei depe3 Touky C u cepenuHy pebpa MA
napajienabHo npsMoil BD .

Pewenue.

ITycTs Touka E — cepenuna pedbpa MA. Otpezox CE
nepecekaer miockocts MBD B Touke P. B TpeyroibHuke
MAC Touka P sBisieTcs TOYKOW TEpecedeHus MeauaH,
cnepoBarensHo, MP:PO=2:1, tne O — T1eHTp
ocHoBaHus nupamunabl. Otpe3oxk FG napamnenceH BD u
MPOXOAUT 4epe3 TOUKy P (Touka F NpUHAICKHUT pedpy
MB, G — pebpy MD), otkyna

MF :FB=MG:GD=MP:PO=2:1;

FG:%BD:MT'M:4\/§.
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KpuTepun oueH1BaHWs 3aAaHnii C pasBEPHYTLIM OTBETOM

Yertpipéxyronsauk CFEG — uckomoe ceuenune. Otpesok CE — menuaHa
Tpeyroiabauka MAC , 3Ha4YuT,

oac? comc? —ma®  Naap?+mc?
5 = 5 =632
ITockonbky npsiMas AC TmepneHIUKYJIsIpHA MIockocTH MBD, nuaronanu
CE u FG wuerbpéxyronbHuka CFEG NepHeHAMKYJSPHBL, CIEJ0BaTEIbHO,

CE =

Screc = —CEZFG =24.
Ortser: 24.
CoaepskaHue KpuTepHs basusl
OO0CHOBaHHO TIOJTYY€H BEPHBII OTBET 2
Pemenne comepKUT OOOCHOBAaHHBIA MEPEXOA K IUIAHUMETPUYECKOH
3aJaue, HO IMOJIyYeH HEBEPHBII OTBET UM PELICHUE HE 3aKOHUYEHO, 1

HJIK ITPpU ITPABUJIBHOM OTBETC PCHICHUEC HEAOCTATOYHO 000CHOBaHO

Pemenue He COOTBCTCTBYCT HHU OAHOMY W3 KPUTCPUCB, NECPCUHUCIICHHBIX
BBILIC

Maxcumanvuolil 6ann 2

Pemute CUCTEMY HCPABCHCTB

x+4
10g3_xmz—2,
2 20 +3x-12 _

3
+6x" +———F—=<3.
x x —

Pemenne.
1. PemM niepBoe HEPaBEHCTBO CUCTEMBL:

x+42 >-2; log3_x(x+4)—log3_x(x_3)22_2; log, (x+4)20.
(x-3)
Paccmotpum aBa ciryyast. [lepBriit ciayuaii: 0 <3 —x<1.
{IOgs-x(X+4)20, <O<x+4§1,

10g3—x

0<3-x<l; 2<x<3: HET pelIeHUH.

Bropoii cinyyait: 3-x>1.
1 +4)=0, >
0gs_(x+4) x+4zl, oTkyga —3<x<2.
3—x> 1, x< 27
Pemenne nepBoro HepaBeHCTBA UCXOJHOM cUCTEMBL: —3 < x<2.

2. Pemum BTOPOC HECPABECHCTBO CUCTEMBI:

2 2
x3+6x2+21x +3x_12£3;x3+6x2+21x <0:
x—4 x—4
2
xtroxt —3x? <0: X (x_l)(x+3)£0.

x—4 x—4
Pemenrie BToporo HepaBeHCTBA UCXOIHOM CUCTeMBl: X <—3; x=0; 1<x<4.
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3. Pemenune ncxomHoi cucteMbl HepaBeHCTB: X =—3; x=0; 1<x<2.
Otser: —3;0; [1;2).

CopeprkaHue KpUTepHst banbt

OO60CHOBAHHO MOJIYYEH BEPHBIH OTBET 3
OOGOCHOBaHHO TIOJIyYeHBI BEpHBIE OTBETHl B OOOMX HEPaBEHCTBAX ’
HCXOJTHON CUCTEMBI
OG0CHOBaHHO IOJTyYeH BEpHBIII OTBET B OJHOM HEPaBEHCTBE MCXOIHOM |
CHCTEMBI
Pemienrie He COOTBETCTBYET HU OJHOMY M3 KPUTEPHUEB, NMEPEUHCICHHBIX 0
BBIIIIE

Maxcumanvnulii 6ann 3

Oxpy>xHOocTH paanycos 2 u 3 ¢ nuentpamu O; u O, COOTBETCTBEHHO KacaroTcs B

touke A. IIpsMas, mpoxoasias yepe3 TOUKy A, BTOPUYHO MEPECEeKaeT MEHBIIIYIO
OKpY>KHOCTh B Touke B, a Oompmryto — B Touke (. Haiinute mmomans
tpeyronsauka BCO, , ecnu LABO, =30°.

Pemenne.
Touku O,, O, u A nexar Ha ogHOW NpPAMOH. IIOCKONBKY TPEyroJIbHUKH

BOA n CO,A pasuobenpennsie, LABO, = LBAO, = £LCAO, = LACO, =30°,

otkyna AB=20,4-c0s30°=2+3, AC=20,4-cos30°=3/3. 2
BosmoxHbl n1Ba ciydasd. IlepBblil cilydail: OKpY>KHOCTH ‘(‘

KacaroTcsi BHyTpeHHUM 00pa3oM (puc. 1), Toraa Touka B jexur A

Mmexay Toukamu 4 u C, otkyaa BC=AC - AB= \/5 /

BC-CO, -sinZBCO, 3.3
SBC02: B T4

Bropoit cinyyaii: OKpy»KHOCTH KacarOTCSi BHELIHUM
obpazom (puc.2), Torma TOouKa A JIEKHT MEXKIY
toukamu B u C, BC=AC+ AB=53.

BC-CO, -sin/BCO, 153

SBCOZ = 2 4 B
OrTBeT: 3:{5 1501011 # Puc. 2
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KpuTepun oueH1BaHWs 3aAaHnii C pasBEPHYTLIM OTBETOM

ConepxaHue KpUTepus bannbl
PaccMOTpeHBI Bce BO3MOXKHBIE TEOMETPHUYECKHE KOHQUTyparmuu W 3
[IOJIy4€H NPaBUJIbHBIA OTBET
PaccmoTpera xoTst OB 0JJHa BO3MOXHAsI TeOMETpHUIecKasi KOHPUTypanus, 5

B KOTOpOﬁ TTOJIYYCHO IMPaBUWJIbHOC 3HAYCHUC HCKOMOM BEJIMUHHBI

PaccmoTpena xoTst ObI 0JJHa BO3MOXHAsI TeOMeTpHUIecKasi KOH(PHUTypanus,
B KOTOPOI1 0JIy4eHO 3HAYEHUE MCKOMOH BEJIMYUHBI, HEIIPABUIILHOE U3-3a 1
apr(MeTHYECKOH OIIMOKU

Pemenue He COOTBCTCTBYCT HHU OAHOMY U3 KPUTCPUCB, NNECPCUHUCIICHHBIX
BBILIC

Maxcumanvrvii 6aun 3

Haﬁ}lHTe BCC 3HAYCHUA a , IIPU KAXKJIOM U3 KOTOPBIX YPABHCHUEC

ax+«/—7—8x—x2 =2a+3

UMECT eIII/IHCTBeHHI)IfI KOpPCHb.

Pemenue.
3anuinem ypaBHeHue B Buze | — 7 — 8x — x> =—ax+2a+3. Paccmotpum nBe
dynkumn:  f(x)=+/—-7-8x— x> u g(x)=—ax+2a+3. I'papukom QyHKuHH

f(x)= 3’ —(x+ 4)2 ABJIAETCS TIOyOKPYXKHOCTD pajuyca 3 ¢ IEHTPOM B TOUKE
(—4;0), nexaiuasi B BepXHEeH HOIYIIIOCKOCTH (CM. prc.). IIpi Kax10M 3HaYCHUHA
a rpapukom dyHkmn g(x) sBISETCS mpsiMas ¢ YrIoBbIM KodbuLHeHTOM —a,
npoxozsas yepes Touxy M (2;3).

YpaBHEHHE HMEET €IWHCTBEHHBIN J

KOpeHs, eciu rpaduku Gpynkumii f(x) u

g(x) WMeT eIMHCTBEHHYIO OOLIYIO

Touky:  1ub0  TpsAMas  Kacaercs
MOJYOKPYKHOCTH, JHOO mepecekaer e€ B A4 B
€IMHCTBEHHOM TOYKE. -7 210 I 2 x

Kacarenbnas MC, npoBenénHas u3 TOYKH M K MOJYOKPYKHOCTH, UMEET
YTIIOBOH K03((GHUIUEHT, PaBHBIA HYIO, TO ecThb NpH a =0 MCXOAHOE ypaBHEHHE
MMEET eIMHCTBEHHBIH KOpeHb. IIpy —a <0 mpsMas He MMeeT OOIIMX TOYEK C

HOJIyOKPY>KHOCTBIO.
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Ilpsmast MA, 3anaHHas ypaBHEHMEM Yy =—ax+2a+3, IOPOXOIUT uepe3

.. . 1
toukn M (2;3) u A(—7;0), cienoBarenbHo, eé yriaoBoi KodpuumeHt —a = 3

IIpu 0<—a<— npsamas, 3aJaHHas ypaBHEHMEM Y =-—ax+2a+3, uUMeeT IBe

W=

obLIMe TOYKH C MOJYOKPYXKHOCThIO. IIpsmas MB, 3ajaHHas ypaBHEHHEM
y=-ax+2a+3, npoxoaut yepe3 Touku M (2;3) u B(-1;0), cnenosarensHo,

N . 1
e€ yrmoBodl koapoumment -—a=1. Ilpu §<—asl mpsMasi, 3aJaHHas

ypaBHEHHEM Yy =—ax+2a+3, uMeeT YrIoBoil Kod(huimeHT Oomblie, YeM Y
npsmoii MA, u He Oomnblue, yeM y npsMoi MB, u iepecekaeT moiyoKpy>KHOCTb B

. 1
CANHCTBCHHONU TOYKCE. Hony'{aeM, 4qTO IIpu —lSa<—§ HUCXO0OHOC YpPaBHCHUC

UMCECT CZ[HHCTBCHHLIﬁ KOPCHb. HpI/I —a>1 npssMass HC HMECT 06HII/IX TOYCK C

HOTYyOKPYXHOCTBIO.
1
Ortser: | —1;—=|; 0.
3
ConepxaHue KpUTEpUs banbl
OO0CHOBaHHO ITOTYYeH NPaBUIBHBII OTBET 4

1
OO0OCHOBaHHO TIOYYEHBI BCe 3HAYECHUS: a=—1, a=— 3 a=0. Otser

KpuTepun oueH1BaHWs 3aAaHnii C pasBEPHYTLIM OTBETOM

6) CymiecTByeT o MpUMep TaKHX 3aJyMaHHBIX YHCEN, Ui KOTOPHIX Ha IOCKE
Oyzer 3ammcan Habop 1, 3,4, 5, 6,9, 10, 11, 12, 13, 14, 17, 18, 19, 20, 22?

B) [IpuBenure Bce MpHMeEpHl 3aIyMaHHBIX YHMCEN, JJIs KOTOPHIX Ha IOCKe Oyier
sanmcan Habop 9, 10, 11, 19, 20, 21, 22, 30, 31, 32, 33, 41, 42, 43, 52.

Pemenue.

a) 3agymaHHble yucia 2, 2, 2, 2 naioT TpeOyeMblil HaOop, 3amucaHHBbI Ha
JIOCKE.

6) [Tockonbky 3amyMaHHBIE UHCIA HATypalbHBIC, TO HAWMEHBIIEE UHCIO B
Habope — 3TO HaWMEHBIIee W3 3aJyMaHHBIX YHCEN, a HAWOONbIIee YHCIO B
Habope — 3TO cyMMa BceX 3aJyMaHHbIX uucen. Cpenu 4ducen 3alUCaHHOTO
Habopa MJOKHa OBITH CyMMa BCEX 4YHCEN, KpPOME HAaWMEHBIIETo, TO eCTb
22—-1=21. Ho atoro uucnma Her B Habope, MOITOMY HE CYyNIECTBYET NpUMeEpa
TaKWX 3aJyMaHHBIX YHCEJ, JUII KOTOPOrO Ha JIOCKe OyIeT BEIMHCAaH Habop u3
YCIIOBHSL.

B) Uncno 9 — HamMeHsbIIee YHCIO B HAOOpe — SIBISETCS HANMEHBIINM H3
3aqyMaHHBIX 4YHCEN, a HauOoJbIOIee YHCIO B Habope — 3TO CyMMa BCeX
3ayMaHHBIX 4ucel. ITo3ToMy KONMYECTBO 3aJyMaHHBIX UHMCENl HE MPEBOCXOIUT

. 52
Lenon yactTu ——, 1o ecThb 5. Kpome toro, unucna 10 u 11 menblie, uem cymMa IByX
9 b

yucen 9, IMOSTOMY OHM TaKKe SBISIOTCS 3aJyMaHHBIMHU. 3HAUUT, CyMMa
OCTaBIIUXCS 3aJyMaHHBIX 4rcen paBHa 52 -9—-10—-11=22. Takum oOpa3omM, Tak
KaK HauMEHbIIIee 33 [yMaHHOE YHCIIO PaBHO 9, OCTaBIIMECS 3alyMaHHbIC YUCIa —
10 11 u 11 unm 22. JIng 3agymanusix yucen 9, 10, 11, 11, 11 u 9, 10, 11, 22 Ha
JIocke OyneT 3amucaH Habop, TaHHBIH B YCIOBUH.

Otget: a) 2,2,2,2;6)Her; B) 9,10, 11, 11, 11 wm 9, 10, 11, 22.

CopeprkaHue KpUTEpHst basbt

BepHo momydeHsl Bce mepednclieHHble (cM. Kputepuid Ha 1 Oamn)

OTIIMYAETCSl OT BEPHOTO TOJBKO HCKIIOYCHHWEM TOYKH a =—1 wu/uium 3
1
BKIIFOUCHHEM TOUYKU @ = — 3
1
OO60CHOBaHHO TIOJTYYEHBI BCE 3HAUSHHS: a =—1, a =— 3’ a=0 2
. . 1
BepHo HaiiieHo ofHO win 1Ba U3 3HaUeHuil a=—-1, a=— 3 M 4= 0 1
PerieHrie He COOTBETCTBYET HUM OJHOMY M3 KPHTEPHCB, MEPEUHCICHHBIX 0
BEIIIIE
Maxkcumanvroiii 6an 4

3agyMaHO HECKOJBKO (HE O00s3aTeNbHO PAa3UYHBIX) HATYPabHBIX YUCEN. JTH
YHCIa ¥ UX BCE BO3MOXKHBIE CYMMBI (T10 2, 110 3 ¥ T.JI.) BBIITUCHIBAIOT Ha JOCKY B
mopsiike HeyObiBaHWs. ECIHM Kakoe-TO YHCIO 71, BBIIMCAHHOE HA JIOCKY,
TIOBTOPSIETCS. HECKOJBKO pa3, TO Ha JOCKE OCTAaBISIETCS OAHO TaKOE YUCIO 7, a
OCTaJIbHBIE YHCIIa, paBHBIE 71, CTHpaloTcs. Hanpumep, eciau 3amymansl yncna 1, 3,
3, 4, To Ha tocke OyneT 3anucaH Habop 1, 3,4,5,6,7,8, 10, 11.

a) [IpuBeanTe mpuMep 3aJyMaHHbBIX YHCEIN, Al KOTOPBIX Ha JOCKe OyaeT 3amucan
Habop 2, 4, 6, 8.
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PE3yIbTATHI 4
BepHo moiydeHBl TpH W3 IMEPEYMCIICHHBIX (CM. KpuTepuil Ha 1 Oamn) 3
pe3yIbTaToB

BepHo moiydeHBl Ba M3 MEPEUUCICHHBIX (CM. KpuTepuid Ha 1 Oamn) 5

pe3yIIBTaTOB

BepHO mosy4eH 01H U3 CICAYIOIIUX PE3yIbTaTOB:
— 00OCHOBaHHOE pelIeHHe 1I. a;

— 000CHOBaHHOE PEIICHHE T1. 0; 1
— 000CHOBaHHAs OL[CHKA KOJIMYECTBA 33/lyMAaHHBIX YUCEI B II. 6;
— 00a Habopa 3a1yMaHHBIX YHCEN B II. 8

Pemenne He cOOTBETCTBYET HM OJHOMY U3 KPUTEPUEB, NEPEUMCIEHHBIX
BBIIIIE

Maxcumanvrulii 6an 4
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Kputepun oneHuBaHUS 3a1aHHIi ¢ pa3BEPHYTHIM 0TBETOM

a) Pewrnre ypaBHenue g1 iy S gmsinx geosx

0) Haiinure Bce KOpHM 3TOTO ypaBHEHUS, IPHHAUIEKAIIIE OTPE3KY {— 37%; O]

Pemenue.

a) [IpeoOpasyem ucxoqHOE ypaBHEHHE:
—sinx —sinx —sinx cos x —sinx cos X .
3 -7 =3 -7 3 7 =7 ; —sinx=cosx; tgx=—1,

OTKyia x:—%+nk, keZ.

6) C moMoIIbl0 YHCIOBOH OKPYXKHOCTH OTOEpEM KOpHHU,

[ 31 . }
NpUHajnexalye OTPE3Ky | — == 0].

Sn m
ITonyuum uncna: —=—; ——.
4 4
T Sn T
OtBet:a) ——+7nk, keZ;0) ——; ——.
4 4 4
CopaeprkaHue KpuTepHs bausl
OO0CHOBaHHO IIOJTY4YEHBI BEpPHBIE OTBETHI B 000MX IyHKTaX 2
OO0CHOBaHHO NOTY4eH BEPHBIA OTBET B MYHKTE ¢ WM B MYHKTE 6 1
Pemenne He COOTBETCTBYET HHM OJHOMY H3 KPUTEPUEB, MEPEUHCICHHBIX 0
BBIIIIE
Maxcumanshwiil bann 2

B npaBuwibHON yeThpéxyronabHoil nupamune MABCD c BepmiuHOi M CTOPOHBI
OCHOBaHHUS paBHBI 6, a OOkOBble pEOpa paBHBI 5. Haliaure miomanp cedeHuUs
MUpaMHIBl TUIOCKOCTBIO, TIPOXOAsIIeld depe3 Touky A u cepenuHy pebpa MC
napajienabHo npsMoil BD .

Pemenne.

Iycts Touka E — cepenuna pebpa MC . Otpesox AE
nepecekaer miockoctb MBD B Touke P. B TpeyroiabHuke
MAC Touka P sBnsieTCs TOYKOH IlepecedeHus MeJuaH,
cnepoBarensHo, MP: PO =2:1,tne O — 1HeHTp OCHOBaHUS
mupamugsl. Otpe3ok FG mnapamuieneH BD u npoxoaut
yepe3 Touky P (touka F' mpunamiexur peopy MD, G —
pebpy MB), otkyna

MF:FD=MG:GB=MP:PO=2:1;

FG:%BD:Z‘/ET'AB:m/E_
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KpuTepun oueH1BaHWs 3aAaHnii C pasBEPHYTLIM OTBETOM

Yetsipéxyronmsauk AFEG — uckomoe cedenue. Otpe3ok AE — menuana
Tpeyroiabauka MAC , 3Ha4YuT,

g oN24C 1 oMa’ —MC? _N44B 1 ma’ 13

2 2 2
ITockonbky npsiMas AC TmepneHIUKYJIIpHA MIockocTd MBD, nuaronanu
AE un FG wuerblpéxyronbHuka AFEG NepHIeHIMKYNSPHBI, CIIEA0BATENbHO,

AE-FG
S g = AEFG 1305

2
Otser: 13+/2.
ConepxaHue KpUTepus bannbl
OO60CHOBaHHO MOJTYYEH BEPHBIA OTBET 2
Pemenne conepkur OOOCHOBAaHHBIA IEpexoa K IUIAHUMETPHUYCCKOM
3aJauye, HO TOJTyYeH HEBEPHBII OTBET WJIH PELICHUE HE 3aKOHUEHO, 1

HJI TIPU TPABHUIIBHOM OTBETC PCIHICHUEC HEAOCTATOYHO 000CHOBaHO

Pemenue ne COOTBETCTBYET HU OAHOMY H3 KPUTCPUEB, NEPEUNCICHHBIX

BBIIIIE 0
Maxcumanvhwiii 6ann 2
Pemure cucremy HepaBeHCTB
log,_, L66 >-0,
(x-4)
2
x3 +9x2 4 40x~ +2x-10 <2
x—5
Pemenue.
1. Pemnm nepBoe HEpaBEHCTBO CUCTEMBI:
10g4_XL662—6; log47x(x+6)—log47x(x—4)62—6; log, . (x+6)>0.

(x=4)
PaccmotpuM nBa ciydas. Ilepsblii cnyuail: 0 <4 —x <1.
>
log,_ (x+ 6) 20, {0 <x+6<l, HET pEIEHUH.
0<4-x<1; 3<x<4;
Bropoii ciayuait: 4 —x>1.
1 +6)=0
0gy (x+6)>0, {x+621, oTkyaa —5<x<3.
4-x>1; x<3,
Pemenne nepBoro HepaBeHCTBA HCXOMHOH cHCTEMBI: —5< x < 3.

2. PemmM BTOpOE HEPABEHCTBO CHUCTEMBI:

2 2
x3+9x2+wﬁ2;x3+9x2+40x <0;
x-5 x-5
2
x4 ax’ - 557 <0: X (x_l)(x+5)£0.
x-5 x-5

PemeHue BTOporo HepaBeHCTBA UCXOIHOM cucTeMbl: x<—5; x=0; 1<x<5.
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3. Pemenune ncxomHoM cucteMbl HepaBeHCTB: x =—5; x=0; 1<x<3.
Otser: —5;0; [1;3).

CopeprkaHue KpUTEpHst Bbanbt

OO60CHOBAHHO MOJIYYEH BEPHBIH OTBET 3
OOGOCHOBaHHO TIOJIyYeHBI BEpHBIE OTBETHl B OOOMX HEPaBEHCTBAX ’
HCXOJTHON CUCTEMBI
OG0CHOBaHHO IOJTyYeH BEpHBIII OTBET B OJHOM HEPaBEHCTBE MCXOIHOM |
CHCTEMBI
Pemenrie He COOTBETCTBYET HU OJHOMY M3 KPUTEPUEB, NMEPEUHCICHHBIX 0
BBIIIIE

Maxcumanvnulii 6ann 3

Oxpy:xHoctr paauycos 2 u 10 ¢ nenrpamu O; u O, COOTBETCTBEHHO KacaroTCs B

touke A. IIpsmas, nmpoxoasias yepe3 TOUKy A, BTOPUYHO MEPECEKaeT MEHBIIIYIO
OKpY>KHOCTh B Touke B, a Oompmryto — B Touke (. Haiinute mmomans
tpeyronsHuka BCO, , ecmn ZABO, =22,5°.

Pewmenue.

Touku O,, O, u A nexar Ha oxHOW mpsAMOH. IIOCKONIBKY TPeyroJabHHUKH
BO,4 n CO, A paBrobenpennsie, LABO, = LBAO, = LCAO, = LACO, =22,5°,
otkyna AB=20,4-c0s22,5°=4-c0s22,5°, AC=20,A-c0s22,5°=20-c0s22,5°.

Bo3moxnsl aBa cimydas. [lepBbliil ciydaid: OKpY>KHOCTH %

KacaroTcsi BHYTpEeHHHM oOpasoMm (puc. 1), Torma touka B
JIEKUT MEXIy  TOYKaAMH A u C, OTKyza
BC=A4AC—-A4B=16-c0s22,5°.
BC-CO, -sinZBCO,
SBCOZ = B =
) Puc. 1
=80-c0s22,5°-sin22,5° = 204/2.

Bropoil cimyuaii: OKpy>KHOCTH KacaloTCs BHEIIHUM
oOpa3zom (puc.2), Torma Touka A JIGKUT MEXKIY \
toukaMu B u C, BC=AC+ AB=24-c0s22,5°. A

S _ BC-CO, -sin/BCO,
BCO, = 5 =
=120-0s22,5°-5in22,5° = 304/ 2. Puc. 2
Otger: 20v/2 wm 304/2.

A

/

/
W
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KpuTepun oueH1BaHWs 3aAaHnii C pasBEPHYTLIM OTBETOM

ConepxaHue KpUTepus bannbl
PaccMOTpeHBI Bce BO3MOXKHBIE TEOMETPHUYECKHE KOHQUTyparmuu W 3
[IOJIy4€H NPaBUJIbHBIA OTBET
PaccmoTpeHa xoTst OB 0JJHa BO3MOXHAsI TeOMeTpHUIecKasi KOHPUTypanus, 5

B KOTOpOﬁ ITOJIYYCHO IMPaBUWJIbHOC 3HAYCHUC HCKOMOM BEJIMUHHBI

PaccmoTpena xoTst ObI 0JJHa BO3MOXHAsI TeOMeTpHUIecKasi KOH(PHUTypanus,
B KOTOPOI1 0JIy4eHO 3HAYEHUE MCKOMOH BEJIMYUHBI, HEIIPABUIILHOE U3-3a 1
apr(MeTHYECKOH OIIMOKU

Pemenue He COOTBCTCTBYCT HHU OAHOMY W3 KPUTCPUCB, NCPCUHUCICHHBIX
BBILIC

Maxcumanvrvii 6aun 3

Haiimute Bce 3HaUeHHS a , IPU KOKAOM U3 KOTOPBIX ypaBHEHHUE
[ 2
ax++y—-8—6x—x" =2a+1
MeeT eTUHCTBEHHBIH KOPEHb.

Pemenue.
3anuiieM ypaBHEHHE B BHIC \ — 8 — 6x — x2 =—ax+2a+1. Paccmorpum nBe
yHKIUKH: f(x)=4—-8—-6x—x" u g(x)=—ax+2a+1. I'paduxom ¢yHKIIUN
8—6x—x" 2a+1. T

2 2
S(x)=41"=(x+3)" sBusercss nOIYOKpY,KHOCTH pagmyca 1 ¢ LEHTPOM B TOHUKE
(—3; 0) , Jexarnias B BepxHel monymiaockocTu (cM. puc.). [Ipu kaxxaom 3HaueHUN
a rpapukom dyHkimu g(x) sABISETCS mpsiMas ¢ YrIoBbIM KodbuLHeHTOM —a,

MpoXoJsIias 4epe3 TOUKY

M(2;1). y
\

VpaBHeHue HUMeeT C 1 M
€IMHCTBEHHBI KOpPEHb, €CIH !
rpapukn Qynkumii  f(x) u 4 2 |
g(x) mvetor emuncTBeHHYIO _ 4 _5 0 7 x

0o0IIYyI0 TOYKY: THOO TpsMas

KacaeTcsl MOIyOKPYKHOCTH, JTHOO0 mepecekaeT e B eMHCTBEHHON TOUKE.
Kacarenpnass MC, mpoBen€HHass U3 TOYKH M K TONYyOKPY)KHOCTH, UMEET

YIJIOBOH KO3 (HIMEHT, PaBHBIA HYIIO, TO ecTh Mpu a =0 HCXOAHOE ypaBHEHHE

UMeeT eIWHCTBEHHBIN KopeHb. [Ipm —a <0 mpsmas He nMmeeT OOMIMX TOYEK C

MOJTyOKPYKHOCTBIO.
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IIpsimast MA, 3amaHHas ypaBHEHHeM y=-—ax+2a+1, TpoXomuT dYepes

toukn M (2;1) n A(—4;0), cienoBarensHo, eé yriooii kKoodduiment —a =%.

IIpu 0<—a<— mnpsamas, 3aJaHHas ypaBHEHUEM y=-—ax+2a+1, umeer aBe

N —

o0IMe TOYKM C TIONYOKPYKHOCTbIO. Ilpamas MB, 3ajaHHas ypaBHEHHEM

y=-—ax+2a+1, npoxomur uepe3 touku M (2;1) u B(—2;0), cnenosarensHo,
.. o 1 1 1

e€ yrioBod kodpdummenr —a=-. Ilppy —<-a< 7 TPAMadL, sajaHHas

4 6

ypaBHeHHEM Yy =—ax+2a+1, uMeeT yrinoBod Kod(QQUIHUEHT OOiblIe, YeM Y
npsmoii MA, n He Oomnblue, yeM y npsMoi MB, u iepecekaeT moiyoKpy>KHOCTb B

. 1 1
CANHCTBCHHON TOYKCE. HOJ'Iy‘IaeM, YTO IIpH —ZSCZ<—€ HCXOAHOC YpPaBHCHUEC

. 1
HUMCCT CAMHCTBCHHBIM KOPCHb. HpI/I —a >Z npssMass HE UMCCT 06HII/IX TOYCK C

KpuTepun oueH1BaHWs 3aAaHnii C pasBEPHYTLIM OTBETOM

6) CymiecTByeT oM MpUMep TaKHX 3aJyMaHHBIX YHCEN, Ui KOTOPHIX Ha JOCKE
Oyner 3ammcan Habop 1, 3,4,5,6,7, 8,9, 14, 15, 16, 17, 18, 19, 20, 22?

B) [IpuBenure Bce MpHMeEpHl 3aIyMaHHBIX YHMCEN, JJIs KOTOPHIX Ha IOCKe Oyier
sanmcan HaOop 10, 12, 13,22, 23, 24, 25, 34, 35, 36, 37, 46, 47, 49, 59.

Pemenue.

a) 3agymannbie yncna 1, 1, 1, 1, 1, 1 matoT TpeOyemblii HabOp, 3amMCaHHbIA
Ha JIOCKe.

0) [TockonbKy 3aayMaHHBIE YHCIa HATypajbHbIE, TO HaUMEHBIIEE YHCIO B
Habope — O3TO HaWMeHbIee W3 3aJyMaHHBIX YHUCE], & HauOOJbIIee YHCIO B
Habope — 3TO cyMMa BceX 3aJyMaHHbIX uuced. Cpeau uucen 3amUCcaHHOIo
Habopa momKHAa OBITH CyMMa BCEX YHCEN, KpOME€ HAWMEHBINEro, TO €CTh
22—-1=21. Ho atoro uucnma Her B Habope, MOITOMY HE CYyNIECTBYET NpUMeEpa
TaKuX 3aJyMaHHBIX YHUCEN, JUIs KOTOPOrO Ha JOCKe OyJeT BbIMHCcaH Habop W3
YCIIOBHSI.

B) Uncno 10 — HamMeHbIee YUCIO B HAOOpe — SBIISIETCS HAMMEHBIINM U3
3aJyMaHHBIX 4YHCEN, a HauOoNbIliee YHCIO B Ha0oOpe — JTO CymMMa BCEX
3aJyMaHHBIX yucel. 11o3ToMy KONIMYeCTBO 33AyMaHHBIX YMCENl HE MPEBOCXOAUT

. 59
LIEJION YacTH T0° 10 ecTb 5. Kpome Toro, uncna 12 u 13 MeHbIIe, 4eM CyMMa IBYX

gucen 10, MOATOMY OHH TaKkxKe SIBIAIOTCA 3aJAyMaHHBIMH. 3HA4YUT, CyMMa
OCTaBIIUXCS 3ayMaHHbBIX yncen paBHa 59 —10—12 —13 =24. Takum oOpa3om, Tak
Kak HaWMeHbIee 3aayMaHHOe 4uciao paBHo 10, ocraBimuecs 3aJayMaHHbIC
yucna — 310 12 u 12 unu 24. ns 3agymannsix uncen 10, 12, 12, 12, 13 u 10, 12,
13, 24 Ha nocke Oynet 3anmucaH HabOp, JaHHBINA B YCIOBUH.

Otset:a) 1,1, 1,1, 1, 1;6) wer; B) 10, 12, 12, 12, 13 um 10, 12, 13, 24.

CopeprkaHue KpUTEpHst basbt

BepHo momydeHsl Bce mepednclieHHble (cM. Kputepuid Ha 1 Oamn)

PE3yIbTATHI 4
BepHo moiydeHBl TpH W3 IMEPEYMCIICHHBIX (CM. KpuTepuil Ha 1 Oamn) 3
pe3yIbTaToB

BepHo moiydeHBl Ba M3 MEPEUUCICHHBIX (CM. KpuTepuid Ha 1 Oamn) 5

pe3yJIbTaTOB

HOTyOKPYXHOCTBIO.
1.1
OTBeT: [—Z; 3 ; 0.
CojneprkaHue KpUTEpHs bautsr
OO0CHOBaHHO NOTYYEH NPaBHIBHBIN OTBET 4
1 1
OOGOCHOBaHHO IMOJYYCHBI BCE 3HAUCHUS: d = — 1 a=-— ra a=0. OtBer
1
OTNMYAETCHA OT BEPHOTO TONBKO HCKMOYCHWEM TOUKM a=—- H/UITH 3
1
BKMIOYEHMEM TOTKH 4 =— =
1 1
OO0CHOBaHHO MOyYEHbI BCE 3HAUCHUS: a = — 1 4="g 4= 0 2
. . 1 1
BepHo HaiineHo oHO WM ABa U3 3HAYEHUH a =— 8= gnmas 0 1
Pemenne He COOTBETCTBYET HHM OJHOMY M3 KPHUTEPHEB, NMEPCUHCICHHBIX 0
BBIIIIE
MaxcumanvHulii 6ann 4

3agyMaHO HECKOJBKO (HE OO0s3aTENbHO PA3IUUHBIX) HATYpalbHBIX 4YUCEN. OTHU
YHCIIa U UX BCE BO3MOXKHBIE CyMMBI (110 2, IO 3 M T.JI.) BBIIHCHIBAIOT Ha JOCKY B
nopsiike HeyOblBaHus. Eciam Kakoe-TO 4HMCIO 71, BBIIMCAaHHOE Ha JIOCKY,
MOBTOPSIETCS. HECKOJBKO Pa3, TO HA JOCKE OCTABJISAETCS OJHO TAaKOe YHCIO 7, a
OCTaJIbHBIC YMCTIa, PaBHBIC 71, CTHpatoTcs. Hampumep, eciu 3axymansl yncna 1, 3,
3, 4, To Ha tocke OyneT 3anucaH Habop 1, 3,4,5,6,7,8,10, 11.

a) [IpuBeanTe mpuMep 3aayMaHHBIX YHCEIN, AT KOTOPHIX Ha JOCKe OyaeT 3amucaH
Habop 1,2,3,4,5,6.
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KonupoBaHve He gonyckaeTtcs

BepHO mosy4eH 0MH U3 CICAYIOIIUX PE3yIbTaTOB:
— 000OCHOBaHHOE pelIeHHe 1I. a;

— 000CHOBaHHOE PEIICHHE T1. 0; 1
— 000CHOBaHHAs OL[CHKA KOJIMYECTBA 33/lyMAaHHBIX YUCEI B II. 6;
— 00a Habopa 3a1yMaHHBIX YHCEN B II. 8

Pemenne He cOOTBETCTBYET HM OJHOMY U3 KPUTEPUEB, NEPEUMCIEHHBIX
BBIIIIE

Maxcumanvrulii 6an 4
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Kputepun oneHuBaHUS 3a1aHHIi ¢ pa3BEPHYTHIM 0TBETOM

a) Pemure ypaBHeHHE Zocosx _ 4cosx . S—Sinx )

0) Haiinure Bce KOpHM 3TOTO ypaBHEHUS, IPHHAUIEKAIIIE OTPE3KY {— 9771; - 3n} .

Pemenue.

a) [IpeoOpasyem ucxoqHOE ypaBHEHHE:
COSX COSX COSX —sinx cos X —sinx .
4 -5 =4 -5 ;5 =5 ; cosx=—sinx; tgx=—-1,

OTKyJia x:—%+nk, keZ.

6) C mOMOIIBIO YHCIOBOM OKPYKHOCTH O0TOEpEM KOPHH,

[ om }
NpUHAjNeXaIne OTPE3KY | — =3 = 3n|.

17n . 13=m
IMonyunm yncna: ———; ———.
4 4
T 17, 13=m
OtBet:a) ——+7nk, keZ;0) ———; ———.
4 4 4
CopaeprkaHue KpuTepHs bausl
OO0CHOBaHHO IIOJTY4YEHBI BEpPHBIE OTBETHI B 000MX IyHKTaX 2
OO0CHOBaHHO NOTY4eH BEPHBIA OTBET B MYHKTE ¢ WM B MYHKTE 6 1
Pemenne He COOTBETCTBYET HHM OJHOMY H3 KPUTEPUEB, MEPEUHCICHHBIX 0
BBIIIIE
Maxcumanshwiil bann 2

B npaBuwibHON yeThpéxyronabHoil nupamune MABCD c BepmiuHOi M CTOPOHBI
OCHOBaHUs paBHBI 15, a GokoBbIe pEOpa paBHbI 16. Halinure muomanb cedyeHus
IHPaMUBl TIOCKOCTBIO, MPOXOAAIe depe3 Touky D wu cepenuHy pebpa MB
napajuienbHo npsimoit AC .

Pemenne.

ITycts Touka E — cepenuna pedbpa MB. Otpezox DE
nepecekaer miockoctb MAC B Touke P. B TpeyronbHuke
MBD Ttouka P sBIsSeTCS TOYKOW TMEpecedyeHus MeaHaH,
cnepoBarensHo, MP:PO=2:1,tne O — 1HeHTp OCHOBaHUS
mupamugsl. Otpesok FG mapamenen AC U NIPOXOAUT
gepe3 Touky P (Touka F mpuHamuiexur peopy MA, G —
pebpy MC), otkyna

MF :FA=MG:GC=MP:PO=2:1;

FG:%AC:MT'AB:IOJE.

© 2013 dPepepanbHas cnyx6a no Hagsopy B cdepe obpasoBaHus 1 Hayku Poccuiickoin depepaumm
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KpuTepun oueH1BaHWs 3aAaHnii C pasBEPHYTLIM OTBETOM

Yerbipéxyronsauk DFEG — uckomoe ceuenune. Otpesok DE — menuana
Tpeyroiabauka MBD, 3HauuT,
2BD?+2MD> —MB> _N44B> +MD*
DE = > = 3 =17.
TTockonbky mpsiMas BD nepneHnukyisipHa tuiockoctu MAC, nuaroHainu
DE u FG uerbipéxyronpauka DFEG TepHeHAUKYISIPHBL, CIEJ0BATEIbHO,

DE-FG
S pppe = L =852 .

2
Otser: 85v/2 .
ConepxaHue KpUTepus bannbl
OO60CHOBaHHO MOJTYYEH BEPHBIA OTBET 2
Pemenne conepkur OOOCHOBAaHHBIA IEpexoa K IUIAHUMETPHUYCCKOM
3aJauye, HO TOJTyYeH HEBEPHBII OTBET WJIH PELICHUE HE 3aKOHUEHO, 1

HJI TIPU TPABHUIIBHOM OTBETC PCIHICHUEC HEAOCTATOYHO 000CHOBaHO

Pemenue ne COOTBETCTBYET HU OAHOMY H3 KPUTCPUEB, NEPEUNCICHHBIX

BBIIIIE 0
Maxcumanvhwiii 6ann 2
Pemure cucremy HepaBeHCTB
7
log,_ X+ >—4,
i (x— 3)4
2
x3 +8x2 4 18x" +5x—15 <5
x=3
Pemenue.
1. Pemnm nepBoe HEpaBEHCTBO CUCTEMBI:
10g3_xL742 —4: 1og37x(x+7)—log37x(x—3)42 —4; log,_ (x+7)=0.

(¥=3)
PaccmotpumM nBa ciydast. IlepBsiii caydait: 0 <3 —x<1.
>
logs_ (x+7)20, {0 <xATSL per peLeHuil.
0<3-x<1; 2<x<3;
Bropoit ciayyaii: 3—x>1.
1 +7)=20
0g;_ (x+7)20, {x+721, oTkyma —6<x<2.
3-x>1; x<2,
PemnieHne nepBoro HepaBEeHCTBA UCXOJHON CHCTEMBL: —6 < x < 2.

2. PemmM BTOpOE HEPABEHCTBO CHCTEMBI:

2 2
x3+8x2+18x +5x—15§5;x3+8x2+18x <0:
x=3 x=3
2
syt —6x? <0: X (x—l)(x+6)$0.

x=3 x=3
PewieHue BTOporo HepaBeHCTBA UCXOIHOM CUCTEMBL: X< —6; x=0; [ <x<3.
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3. Pemmenne ncxoMHOM cUCTEMBI HepaBeHCTB: x =—6; x=0; [<x<2.
Otser: —6;0; [1;2).

CopeprkaHue KpUTEpHst Bbanbt

OO60CHOBAHHO MOJIYYEH BEPHBIH OTBET 3
OOGOCHOBaHHO TIOJIyYeHBI BEpHBIE OTBETHl B OOOMX HEPaBEHCTBAX ’
HCXOJTHON CUCTEMBI
OG0CHOBaHHO IOJTyYeH BEpHBIII OTBET B OJHOM HEPaBEHCTBE MCXOIHOM |
CHCTEMBI
Pemienrie He COOTBETCTBYET HU OJHOMY M3 KPUTEPHUEB, MEPEUHCICHHBIX 0
BBIIIIE

Maxcumanvnulii 6ann 3

Oxpy>xHocTH paanycos 3 u 9 ¢ nentpamu O; u O, COOTBETCTBEHHO KacaroTcs B

touke A. IIpsMas, mpoxoasias yepe3 TOUKy A, BTOPUYHO MEPECEeKaeT MEHBIIIYIO
OKpY>KHOCTh B Touke B, a Oompmryto — B Touke (. Haiinute mmomans
tpeyronsauka BCO, , ecnu LABO, =30°.

Pemenne.
Touku O,, O, u A nexar Ha ogHOW NpPAMOH. IIOCKONBKY TPEyroJIbHUKH

BOA n CO,A pasuobenpennsie, LABO, = LBAO, = £LCAO, = LACO, =30°,

otkyma AB=20,4-cos30° =343, 4C= 20,4 cos30° —9y3. “

BosmoxHbl 1Ba ciydasd. IlepBblil cilydail: OKpY>KHOCTH
KacaroTcsi BHyTpeHHUM 00pa3oM (puc. 1), Toraa Touka B jexur
Mmexny Toukamu 4 u C, otkyna BC = AC - AB = 6/3.

BC-CO, -sin /BCO, 273
==

A

SBCOz = 2 Puc. 1
Bropoit cinyyaii: OKpy»KHOCTH KacarOTCSl BHELIHUM
obpaszom (puc.2), Torma TOouKa A JEKHT MEXTY \
toukamu B u C, BC=AC+AB=123. 4 0,
BC-CO, -sin ZBCO X
Spco, = 2 2 222743, B
Ortger: 2743 wm 273 . Puc. 2

2
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KpuTepun oueH1BaHWs 3aAaHnii C pasBEPHYTLIM OTBETOM

ConepxaHue KpUTepus bannbl
PaccMOTpeHBI Bce BO3MOXKHBIE TEOMETPHUYECKHE KOHQUTyparmuu W 3
[IOJIy4€H NPaBUJIbHBIA OTBET
PaccmoTpera xoTst OB 0JJHa BO3MOXHAsI TeOMETpHUIecKasi KOHPUTypanus, 5

B KOTOpOﬁ TTOJIYYCHO IMPaBUWJIbHOC 3HAYCHUC HCKOMOM BEJIMUHHBI

PaccmoTpena xoTst ObI 0JJHa BO3MOXHAsI TeOMeTpHUIecKasi KOH(PHUTypanus,
B KOTOPOI1 0JIy4eHO 3HAYEHUE MCKOMOH BEJIMYUHBI, HEIIPABUIILHOE U3-3a 1
apr(MeTHYECKOH OIIMOKU

Pemenue He COOTBCTCTBYCT HHU OAHOMY U3 KPUTCPUCB, NNECPCUHUCIICHHBIX
BBILIC

Maxcumanvrvii 6aun 3

Haﬁ,HHTe BCC 3HAYCHUA a , IIPU KAXKJIOM U3 KOTOPBIX YPABHCHUC

ax+\/—27—12x—x2 =7a+3

UMECT eIII/IHCTBeHHI)IfI KOpPCHBE.

Pemenue.

3anuuieM ypaBHEHHE B BUJIE \/—27—12x—x2 =—ax+7a+3. PaccmoTpum
nBe  (GyHKIUHU: f(x):\l—27—12x—x2 u g(x)=—ax+7a+3. TI'papuxom

2 2
dyskumn  f(x)=4/3"—(x+6)" sBuseTcs NONYOKPYXHOCTH pagmyca 3 ¢
LeHTPOM B Touke (—6;0), nexamas B BepxHeil momymiockocts (M. puc.). Ilpu
KaXIOM 3HaYeHHH a rpadukoM (yHKumu g(x) sBISETCS NpsMasi C YrJOBBIM

xosdduimentom — a, npoxoasimas uepes Touxy M (7;3).

y
\
C 3 M
A B 1
-9 -3 0 7 x

VpaBHEeHHE UMEeT CAMHCTBEHHBIN KOpeHb, eciu rpaduku GpyHkumit f(x) u
g(x) wumewT eauHCTBeHHyH oOuIy0 TOUKy: /b0 TmpsiMas  Kacaercs

MOIyOKPYHOCTH, JIOO TepecekaeT e€ B eANHCTBEHHOH TOUKe.

Kacarensnas MC, npoBenéHHas U3 TOUYKU M K NOJIyOKPY>KHOCTH, UMEET
yrinoBoil kK03((GUIMEHT, paBHBIA HYJIO, TO €cTh Ipu a =0 HCXOAHOE ypaBHEHUE
MMeeT eAWHCTBEHHBIH KopeHb. [Ipum —a <0 mpsiMas He mMeeT OOIMX TOYEK C

MOJTyOKPYKHOCTBIO.
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Ilpsmast MA, 3anaHHass ypaBHEHMEM y=—ax+7a+3, IOPOXOIUT uepe3

toukn M (7;3) u A(—9;0), cuenoBarenbHo, & yrioBoii kodpuuHeHT —a = 6
Ipu 0<-a< % mpsMasi, 3alaHHas ypaBHEHUEM Y =-—ax+7a+3, UMeeT naBe

obLIMe TOYKH C MOJYOKPYXKHOCThIO. IIpsmas MB, 3ajaHHas ypaBHEHHEM
y=-ax+7a+3, npoxoaur 4epes touku M (7;3) u B(-3;0), cuenosarensHo,
3

e€ yriaoBoi ko3hUIMEHT —a= 10 ITpu % <—-a< % npsiMasi, 3aJaHHas

ypaBHeHHEM Yy =—ax+7a+3, UMeeT YrioBoil Kod(huimeHT Oomblie, YeM Y
npsmoii MA, u He Oomnblue, yeM y npsMoi MB, u iepecekaeT moiyoKpy>KHOCTb B

3 <a<- 3 HCXOJHOC ypaBHCHHC
10 16

. 3
HUMCCT CANHCTBCHHBIM KOPCHB. HpI/I —a >m npsaMasi HEC UMCECT O6H_II/IX TOYCK C

eZ[PIHCTBeHHOﬁ TOYKE. HonyqaeM, 4TO Ipu —

KpuTepun oueH1BaHWs 3aAaHnii C pasBEPHYTLIM OTBETOM

6) CymiecTByeT o MpUMep TaKHX 3aJyMaHHBIX YHCEN, Ui KOTOPHIX Ha IOCKE
Oyner 3ammcan Habop 1, 3,4,5,7,8,9, 11, 12, 14, 15, 16, 18, 19, 20, 22?

B) [IpuBenure Bce MpHMeEpHl 3aIyMaHHBIX YHMCEN, JJIs KOTOPHIX Ha IOCKe Oyier
3anmcan Haoop 8, 9, 10, 17, 18, 19, 20, 27, 28, 29, 30, 37, 38, 39, 47.

Pemenue.

a) 3agymannbie uncna 1, 1, 1, 1, 1 garot TpeGyemblii Habop, 3aTUCaHHBIN Ha
IIOCKE.

0) [TockonbKy 3aayMaHHBIE YHCIa HATypajbHbIE, TO HaUMEHBIIEE YHCIO B
Habope — O3TO HaWMeHbIlee W3 3aJyMaHHBIX YHUCE], & HauOOJbIIee YHCIO B
Habope — 93TO0 CyMMa BceX 3aayMaHHbIX uucen. Cpeaw 4Yucesn 3anucaHHOTO
Habopa momKHAa OBITH CyMMa BCEX YHCEN, KpPOME HAMMEHBINEro, TO €CTh
22—-1=21. Ho atoro uucnma Her B Habope, MOITOMY HE CYyNIECTBYET NpUMeEpa
TaKuX 3aJyMaHHBIX YHUCEN, JUIs KOTOPOrO Ha JOCKe OyJeT BbIMHCcaH Habop W3
YCIIOBUSL.

B) Uncno 8§ — HanMeHblIee 4Yucio B HA0Ope — SIBISETCS HAaUMEHBIIUM U3
3aJyMaHHBIX 4YHCEN, a HauOoNbIliee YHCIO B Hab0oOpe — OTO CymMMa BCEX
3aJlyMaHHBIX 4uces. [103TOMy KOJMYECTBO 3aJlyMaHHBIX YHCEN HE MPEBOCXOJUT

. 47
Lesol yactu ——, To ectb 5. Kpome toro, uncna 9 u 10 mMeHblIe, 4eM cymma IBYX
8

yucen §, IMOTOMY OHM TaKKe SBISIOTCS 3aJyMaHHBIMHU. 3HAUUT, CyMMa
OCTaBIIUXCS 33JAyMaHHBIX yucen paBHa 47 —8—-9—-10=20. Takum oOpazom, Tak
KaK HauMEHbIIIee 33 JyMaHHOE YHCIIO PaBHO §, OCTABIIHMECS 3alyMaHHbIC YUCIIa —
910 10 1 10 wim 20. {ns 3agymanusix uncen 8, 9, 10, 10, 10 u §, 9, 10, 20 Ha
JIocke OyneT 3amucaH Habop, TaHHBIH B YCIOBUH.

Otset:a) 1,1, 1,1, 1;6) ver; B) 8,9, 10, 10, 10 uu 8, 9, 10, 20.

CopeprkaHue KpUTEpHst basbt

BepHo momydeHsl Bce mepednclieHHble (cM. Kputepuid Ha 1 Oamn)

PE3yIbTATHI 4
BepHo moiydeHBl TpH W3 IMEPEYMCIICHHBIX (CM. KpuTepuil Ha 1 Oamn) 3
pe3yIbTaToB

BepHo moiydeHBl Ba M3 MEPEUUCICHHBIX (CM. KpuTepuid Ha 1 Oamn) 5

pe3yIIBTaTOB

MOJTy OKPYKHOCTBIO.
3 3
Otser: | ——;——|; 0.
10 16)°
ConeprxaHue KpUTEPHs Baie
OO0CHOBaHHO NOTYYEH NPaBHIBHBIN OTBET 4
3 3
OO0OCHOBaHHO TIOJNyYeHB BCE 3HAYCHUS: a =— 1o a=-— 16 a=0.
3
OTBeT OTIMYAETCS OT BEPHOTO TOJBKO HMCKIIOUEHHEM TOYKH d = — 0 3
3
W/WIU BKIIOYEHUEM TOYKH a = — 16
3 3
O060CHOBaHHO TIOJTYYEHBI BCE 3HAUCHUS: ( = — 10 a=-— 16’ a=0 2
. . 3 3
BepHo HaiieHo 01HO WM BA U3 3HAYCHUH a = ~10° a=— e uwi a=0 1
PerieHrie He COOTBETCTBYET HHM OJHOMY M3 KPHUTEPHCB, MEPEUHCICHHBIX 0
BBIIIIC
Maxkcumanvroiii 6an 4

3agyMaHO HECKOJBKO (HE OO0s3aTENbHO PA3IUUHBIX) HATYpalbHBIX 4YUCEN. OTHU
YHCIIa U UX BCE BO3MOXKHBIE CyMMBI (110 2, 10 3 M T.JI.) BBIIHCHIBAIOT Ha JOCKY B
nopsiike HeyOblBaHus. Eciam Kakoe-TO 4HMCIO 71, BBIIMCAaHHOE Ha JIOCKY,
MOBTOPSIETCS. HECKOJBKO Pa3, TO HA JOCKE OCTABJISAETCS OJHO TAaKOe YHCIO 7, a
OCTaJIbHBIC YMCTIa, PaBHBIC 71, CTHpatoTcs. Hampumep, eciu 3axymansl yncna 1, 3,
3, 4, To Ha tocke OyneT 3anucaH Habop 1, 3,4,5,6,7,8,10, 11.

a) [IpuBeanTe mpuMep 3aayMaHHBIX YHCEIN, AT KOTOPHIX Ha JOCKe OyaeT 3amucaH
Habop 1, 2, 3,4, 5.
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BepHO mosy4eH 0MH U3 CICAYIOIIUX PE3yIbTaTOB:
— 000OCHOBaHHOE pelIeHHe 1I. a;

— 000CHOBaHHOE PEIICHHE T1. 0; 1
— 000CHOBaHHAs OL[CHKA KOJIMYECTBA 33/lyMAaHHBIX YUCEI B II. 6;
— 00a Habopa 3a1yMaHHBIX YHCEN B II. 8

Pemenne He cOOTBETCTBYET HM OJHOMY U3 KPUTEPUEB, NEPEUMCIEHHBIX
BBIIIIE

Maxcumanvrulii 6an 4
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Kputepun oneHuBaHUS 3a1aHHIi ¢ pa3BEPHYTHIM 0TBETOM

sinx sinx 5 cosx
a) Pemnte ypaBuenue 127~ =377 47",

0) Haiinure Bce KOpHH 3TOTO ypaBHEHUS, IPHHAUICKAIIIE OTPE3KY {Zn; 7%]

Pemenue.

a) [IpeoOpasyem ucxoqHOE ypaBHEHHE:
3sinx '4sinx :3sinx '4cosx_ 4sinx

COos x
e

;sinx=cosx; tgx=1,

OTKyJia x:%+nk, keZ.

6) C moMOIIBI0 YHCIOBOM OKPYXHOCTH OTOEpPEM KOpHH,

=]
MIpUHAJUIeKAINE OTPE3KY | 27; —— |.

2
9 . 13n
ITonyunm uncna: —; ——.
47 4
n 91 . 13n
Ortger: a) Z+nk, keZ;0) T; e
CopaeprkaHue KpuTepHs bausl
OO0CHOBaHHO IIOJTY4YEHBI BEpPHBIE OTBETHI B 000MX IyHKTaX 2
OO0CHOBaHHO NOTY4eH BEPHBIA OTBET B MYHKTE ¢ WM B MYHKTE 6 1

Pemienne He cOOTBETCTBYET HM OJHOMY U3 KPUTEPUEB, NEPEUMCIEHHBIX
BBIIIIE

0
Maxcumanvroiit 6ain 2

B npaBuwibHON yeThpéxyronabHoil nupamune MABCD c BepmiuHOi M CTOPOHBI
9 .. o
OCHOBaHHS pPaBHBI 2 a OokoBble péOpa paBHEI 12. HalimuTe miomans cedeHUS

MUpaMUbl TJIOCKOCTBIO, Mpoxonsiiei depe3 Touky C U cepenuHy pebpa MA
napajienabHo npsMoi BD .

Pemenue.

ITyctb Touka E — cepenuna pebpa MA. Otpezox CE
nepecekaet miockocte MBD B Touke P. B TpeyrompHuKe
MAC Ttouka P sBnsieTcs TOYKOM IepeceyeHHsl MeIuaH,
cienoarenbHo, MP:PO=2:1, tne O — UeHTp
ocHoBaHus mupamuzpl. Otpesok FG mapamienen BD u
IPOXOAUT 4epe3 Touky P (Touka F' mpuUHAmIEKHUT pedpy
MB, G —pebpy MD), otkyna

MF :FB=MG:GD=MP:PO=2:1;

FG:%BD:MT'AB:y/E,
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KpuTepun oueH1BaHWs 3aAaHnii C pasBEPHYTLIM OTBETOM

Yertpipéxyronsauk CFEG — uckomoe ceuenune. Otpesok CE — menuaHa
Tpeyroiabauka MAC , 3Ha4YuT,

V24 vomc? —ma®  Na4aB® s mc? 15

2 B 2 27
ITockonbky npsiMas AC TepneHIUKYJIApHA MIOCKOCTH MBD, nuaronanu
CE u FG wuerbpéxyronbHuka CFEG NepHeHAMKYJSPHBL, CIEJ0BaTEIbHO,

CE =

s _CE-FG _45\2
CFEG — 2 - 4 .
452
OtBer: ———.
4
CopeprkaHue KpUTEpHst Bammsr

OO60CHOBAHHO MOJIYYEH BEPHBIH OTBET 2
Perienrie comep)KUT OOOCHOBAHHBIA MEPEXOA K IIAHUMETPUICCKOM

3ajaye, HO TMOJIyYeH HEBEPHBII OTBET UJIM PELICHUE HE 3aKOHUEHO, 1

WU TPU IPABUWJIBHOM OTBETE PEIICHUEC HEAOCTATOIHO 000CHOBaHO

Pemenne He cOOTBETCTBYET HM OJHOMY U3 KPUTEPUEB, NEPEUMCIEHHBIX

BBILIIC 0
Maxcumanvuviii 6an 2
Pemnte cuctemy HepaBeHCTB
5
log, —*F2 _>_12,
6—x (X— 6)12
2
FER NN 30x" +7x—42 <7
x—6
Pemenue.
1. PermM riepBoe HEPaBEHCTBO CHCTEMBI:
log6xﬁ >-12; log,_,(x+5)—log,  (x—6)72-12; log,  (x+5)=0.
x—6

Paccmotpum nBa ciydas. Ilepssiii caydait: 0 <6 —x <1.
logs_ (x+5)20, (0<x+5<1,
{0<6—x<1; {5<x<6;
Bropoii ciyqaii: 6 —x>1.
{log6_x(x+5)20, {x+521,
6-x>1; x <5,

HET peLICHUi.

oTkyna —4<x<5.

Pemnienne nepBoro HepaBeHCTBA UCXOJHOM cucTeMBbl: —4 < x <5.
2. Pemum BTOpOE HEPABEHCTBO CHCTEMBI:

2 2
x3+7x2+30x +7x—42$7;x3+7x2+30x <0:
x—06 x—06
2
xtrx® —12x? <0: X (x—3)(x+4)£0.

x—6 x—06
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Pemrenrie BTOpPOro HEpaBEHCTBA HWCXOMHOW cHCTeMbl: x<—4; x=0;
3<x<6.
3. Pemenue ncxomHoi cucteMbl HepaBeHCTB: x =—4; x=0; 3<x<5.

Otser: —4;0; [3;5).

CopneprkaHne KpUTepHs babr

OO0CHOBaHHO TIOTy4€H BEPHBIH OTBET 3
OO0OCHOBaHHO TIOJIyYEHBI BEPHBIE OTBETHI B OOOHMX HEPAaBEHCTBAX 5
HCXOJTHON CHCTEMBI
OOGOCHOBaHHO IIOJIyYeH BEpPHBII OTBET B OJHOM HEPaBEHCTBE MCXOIHOM |
CHUCTEMBI
Pemienrie He COOTBETCTBYET HHU OJHOMY M3 KPUTEPUEB, MEPEUHCICHHBIX 0
BBIIIIE

Maxcumanvuwiii 6a1n 3

Oxpy:xHoctH paauycos | u 7 ¢ nentpamu O; u O, COOTBETCTBEHHO KacaroTCs B

touke A. IIpsMas, nmpoxoasias yepe3 TOUKy A, BTOPUYHO MEePECceKaeT MEHBIIIYIO
OKpY>KHOCTh B TOuke B, a Oompmryto — B Touke (. Haiinute mmomans
tpeyronsHuka BCO, , ecnmn ZABO, =22,5°.

Pemenue.

Touku O,, O, u A nexar Ha oxHOW mpsAMOH. IIOCKONBKY TpeyroJabHHUKH
BO,4 n CO, A paBnobenpennsie, LABO, = LBAO, = LCAO, = LACO, =22,5°,
otkyna AB=20,A4-c0s22,5°=2-c0822,5°, AC=20,A4-c0s22,5°=14-c0s22,5°.

Bo3moxnsl nBa cimydas. I[lepBbiit ciayuail: OKpY>KHOCTH

KacaroTcsi BHyTPpEHHHUM 00pa3oM (puc. 1), Torna touka B jexur ‘(‘\

Mmexay Toukamu 4 u C, otkyaa BC = AC— AB=12-c0s22,5°.
BC-CO, -sin /BCO, _

SBC02 = B
2172
o
Bropoii cioydail: OKpy>KHOCTH KacaroTCsi BHEIIHUM
obpazom (puc.2), Torma TO4Ka A JIEKHT MEXIY
toukamu B u C, BC=AC+ AB=16-c0s22,5°.
BC-CO, -sin ZBCO,
SBC02 = ) =
=56-c0s22,5°-sin22,5° = 14/2.

2132

OTBeT: 5 73071 14\/5.

'

Puc. 1
\ A4 O,
‘\

Puc. 2

=42-c0s822,5°-sin22,5° =

(/A
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KpuTepun oueH1BaHWs 3aAaHnii C pasBEPHYTLIM OTBETOM

ConepxaHue KpUTepus bannbl
PaccMOTpeHBI Bce BO3MOXKHBIE TEOMETPHUYECKHE KOHQUTyparmuu W 3
[IOJIy4€H NPaBUJIbHBIA OTBET
PaccmoTpera xoTst OB 0JJHa BO3MOXHAsI TeOMETpHUIecKasi KOHPUTypanus, 5

B KOTOpOﬁ TTOJIYYCHO IMPaBUWJIbHOC 3HAYCHUC HCKOMOM BEJIMUHHBI

PaccmoTpena xoTst ObI 0JJHa BO3MOXHAsI TeOMeTpHUIecKasi KOH(PHUTypanus,
B KOTOPOI1 0JIy4eHO 3HAYEHUE MCKOMOH BEJIMYUHBI, HEIIPABUIILHOE U3-3a 1
apr(MeTHYECKOH OIIMOKU

Pemenue He COOTBCTCTBYCT HHU OAHOMY U3 KPUTCPUCB, NNECPCUHUCIICHHBIX
BBILIC

Maxcumanvrvii 6aun 3

Haiimute Bce 3HaUeHHS a , IPU KOKAOM U3 KOTOPBIX ypaBHEHHUE
[ 2
ax++—-5-6x—x" =5a+2

UMECT eIII/IHCTBeHHI)IfI KOpPCHB.

Pemenne.

3anuiineM ypaBHeHUE B BUIE | — 5 — 6x — x* =—ax+5a+2. Paccmotpum nBe
dynkumn:  f(x)=+/-5-6x— x> u g(x)=—ax+5a+2. I'papukom QyHKuHH
f(x)= 2% - (x+ 3)2 SIBIISIETCSI TIOJTYOKPYKHOCTh pajuyca 2 C IIEHTPOM B TOUKE
(—3; 0) , Jexarnias B BepxHel monymiockocTd (cM. puc.). [Ipu kaxxaom 3HaueHUN

a rpapukom dyHkimn g(x) sBISETCS mpsiMas ¢ YriIoBbIM KodbuLHeHTOM —a,

npoxosimas gepes Touxy M (5;2).

VYpaBHeHHE HMeEeT eIUHCTBEHHBIH ¥
o \
KOpeHb, eciu rpaduku Gpynkumii f(x) u C 2 M
g(x) WMeoT eIMHCTBEHHYIO OOLIYIO |
TOYKY: oo npsiMast Kacaercs 4 B |
TOJIyOKPYKHOCTH, JIM0O mepecekaer € B _ 5 10 5 x

€IUHCTBEHHOU TOYKE.

Kacarensnas MC, npoBenéHHast u3 TOYKH M K MOJYyOKPYKHOCTH, UMEET
YTJIOBOH KO3 (UIMEHT, PaBHBIA HYMIO, TO €cTh Mpu a =0 HCXOAHOE ypaBHEHHE
MMeeT eAWHCTBEHHBIH KopeHb. [Ipu —a <0 mpsiMas He mMeeT OOIMX TOYEK C
HOTyOKPYXHOCTBIO.

Ipssmass MA, 3amaHHas ypaBHEHHEM Y =—ax+5a+2, TIPOXOIWT Uepe3

toukn M (5;2) u A(—5;0), cienosarensHo, eé yrioBoit koapuiueHt —a = %

1

I[Ipu 0<—a<— mnpsmas, 3amaHHas ypaBHEHHEM ) =-—ax+5a+2, UMeeT JBe

W

o0muye TOYKHM C HOIYOKpyXHOCTblo. IIpsimas MB, 3anaHHas ypaBHEHHEM
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y=—ax+5a+2, npoxomur depe3 Touku M (5;2) u B(—1;0), crenosarensHo,
1 1

N . 1
e€ yroBoil ko3pduUIUMEHT —a= 3 ITpu 3 <-a< 3 npsiMasi, 3aJlaHHas

YpaBHEHUEM ) =—ax+5a+2, umeer yrioBoi koddduuueHT Oonblie, 4eM y
npsmoit MA, n He Gomnbire, 4eM y npsiMmoit MB, 1 nepeceKkaeT MOIyOKPYKHOCTb B

. 1 1
CIUHCTBCHHON TOYKEC. Hony'{aeM, 49TO IIpH —§Sa<—§ HUCXOJHOE YpPaBHCHHC

. 1
HUMCCT CAMHCTBCHHBIU KOPCHb. le/l —a>§ npssMass HE UMCECT 06IIII/IX TOYECK C

KpuTepun oueH1BaHWs 3aAaHnii C pasBEPHYTLIM OTBETOM

Pewmenue.

a) 3ajgymaHHble yucna 2, 2, 2, 2, 2 narot TpeOyemblid HaOOp, 3aNMCaHHBIA Ha
JIOCKE.

0) ITockonbKy 3aayMaHHbIC YHCIA HATypajbHbIC, TO HAUMCHBIIEE YHCIO B
Habope — 3TO HauMeHblee W3 3aJyMaHHBIX YHCed, a Hauboibllee YHUCIO B
Habope — 93TO cyMMa BcexX 3aayMaHHBIX uuced. Cpeam ducen 3amucaHHOTO
HaOopa JODKHA OBITh CyMMa BCEX YHCEN, KPOME HAWMEHBIEro, TO €CTh
22—-1=21. Ho aToro uucima HeT B Habope, MOITOMY HE CYNIECTBYET MpUMepa
TaKuX 3aJyMaHHBIX YHCEN, JUIsI KOTOPOro Ha JOcKe OyIeT BhIMMcaH Habop u3

YCIIOBHSL.
B) Uncino 7 — HaWMEHBIIEE YHCIO B HaOOpe — SBIAETCS HANMCHBIINM M3
3aJyMaHHBIX 4HCed, a HauOojbllee YHCIO B Habope — 3TO CyMmMMa BCEX

3aqyMaHHBIX 4ncel. [103ToMy KOJNMYECTBO 3aAyMaHHBIX UHCEN HE MPEBOCXOIUT
. 41
LIEJION 9acTh - To ecTh 5. Kpome Toro, uncna 8 u 10 MeHbIIe, ueM cymMMa IBYX

qucen 7, MOSTOMY OHHM TaKKe SBILIIOTCS 3aJyMaHHBIMH. 3HAYUT, CyMMa
OCTaBIIMXCS 33yMaHHBIX uucen paBHa 41—7—-8—-10=16. Takum oOpa3zom, Tak
KaK HauMEHbIIIee 33yMaHHOE YHCIIO PAaBHO 7, OCTABIINECS 3aJyMaHHbIE YUCIa —
910 8 u 8 wiu 16. [{nsg 3axymanssix uucen 7, 8, 8, 8, 10 u 7, 8, 10, 16 Ha nocke
Oynet 3ammcaH HaOOp, TaHHEIH B YCIOBHH.

OtBert: a) 2,2,2,2,2;0)HeT; B) 7,8, 8,8, 10w 7, 8, 10, 16.

II0JIy OKPYKHOCTBIO.
1. 1
OTBeT: [—3; -3 ; 0.
ConepxaHue KpUTEpUs Bannst
OO0CHOBaHHO ITOJTYYeH NPaBHIBHBIN OTBET 4
1 1
OO0OCHOBAHHO TOJYYCHBI BCE 3HAUCHUS: @ =— 3’ a=-— 5 a=0. OTtBer
1

OTJIMYAETCS OT BEPHOTO TOJIBKO MCKIIFOUYEHHEM TOYKH a =— 3 /Wi 3

1
BKJIFOUCHHEM TOYKH d = — 35

1 1
OO60CHOBAHHO MOJIy4Y€HBI BCE 3HAYCHUS: d = — 3 a=-— 3 a=0 2
. . 1 1
BepHo naitneno onHO Wiy ABa U3 3HAUYECHUN d = — 3 a=-— 35 um a=0 1
Pemienrie He COOTBETCTBYET HHM OJHOMY M3 KPHTEPHUEB, MEPEUHCICHHBIX 0
BBIIIIC
Maxkcumanvroiii 6ann 4

3alyMaHO HECKOJBbKO (HE 00S3aTENIbHO Pa3IMYHBIX) HATYPAIBHBIX 4YHCEN. OTH
YHCIa ¥ UX BCE BO3MOXKHBIE CYMMBI (TI0 2, TI0 3 ¥ T.JI.) BBIIUCHIBAIOT HA JOCKY B
nopsinke HeyObiBaHWs. Ecmu  Kakoe-TO 4YHCIO 7, BBIIIHCAHHOE HA JIOCKY,
MIOBTOPSIETCS] HECKOJBKO pa3, TO Ha JOCKE OCTaBIISICTCS OAHO TaKoe YHUCIO 7, a
OCTaJIbHBIE YHUCIIa, paBHBIE n, cTUpatoTcs. Hampumep, ecnu 3agymansl uncia 1, 3,
3, 4, To Ha ocke OyneT 3amucan Habop 1, 3,4, 5, 6,7, 8, 10, 11.

a) [IpuBeauTe MprMep 3aTyMaHHBIX YHCEI, JJIs1 KOTOPBIX HA JOCKE OyAeT 3amucaH
Habop 2, 4, 6, 8, 10.

6) CymiecTByeT 1M MpUMep TaKUX 3aJyMaHHBIX YHCEN, Al KOTOPBIX Ha IOCKE
Oyxer 3ammcan Habop 1, 3,4, 5,6, 8, 10, 11, 12, 13, 15, 17, 18, 19, 20, 22?

B) [IpuBenure Bce mpuMephl 3aJyMaHHbIX YHCEN, AJS KOTOPHIX Ha JOCKe Oyaer
3anucad Habop 7, 8, 10, 15, 16, 17, 18, 23, 24, 25, 26, 31, 33, 34, 41.
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ConepxaHue KpUTEpUs Basnst
BepHO modydeHBI Bce IepedMCICHHBIE (CM. KpuTepui Ha 1 Oam) 4
Pe3yJIbTaThI
BepHO moNydYeHBI TpH M3 TEpeYHCICHHBIX (CM. KpuTepuil Ha 1 Oam) 3
pe3yIbTaToB
BepHO moydeHEI 1Ba W3 INEpeUYHCIEHHBIX (cM. KpuTepuili Ha 1 Oam) )

PE3yJIbTaTOB

BepHo mosydeH oiUH U3 CIEIYIOMIX Pe3yIbTaTOB!
— 000CHOBaHHOE pPELICHHE II. &}

— 000CHOBaHHOE pellIeHue 1. 0; 1
— 000CHOBaHHAsI OIICHKA KOIMYECTBA 3ayMaHHBIX YHCEN B 1I. 6;
— 00a Habopa 3aJyMaHHBIX YUCEJ B II. 8

Pemenue ne COOTBCTCTBYCT HU OAHOMY U3 KPUTCPUCB, NCPCUHUCIICHHBIX
BBIIIC

Maxcumanvrwii 6ain 4
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Kputepun oneHuBaHUS 3a1aHHIi ¢ pa3BEPHYTHIM 0TBETOM

cosx cosx —sinx
a) Pemnte ypaBuenue 14 =2 -7 .

0) Haiinure Bce KOpHM 3TOTO ypaBHEHUS, IPHHAUIEKAIIIE OTPE3KY {%, Zn} .

Pemenue.

a) [IpeoOpasyem ucxoqHOE ypaBHEHHE:

cos x cosx cosx —sinx cos X —sinx .
2 -7 =2 -7 ;7 =7 ; cosx=—sinx; tgx=—1,

OTKyJia x:—%+7tk, kelZ.

6) C moMombI0 YHCIOBOH OKPYXKHOCTH OTOEpEM KOpHH,

MIpUHAJUIeKAIINE OTPE3KY %; 2n

KpuTepun oueH1BaHWs 3aAaHnii C pasBEPHYTLIM OTBETOM

Yetbipéxyronsauk BFEG — uckomoe ceuenue. Otpe3ok BE — menuaHa
Tpeyroiabauka MBD, 3HauuT,

V28D +2MB> - MD* V448> + MB®
5 = 5 =42.
TTockonbky mpsiMmas BD nepneHnukyisipHa tuiockoctu MAC, nuaroHanu
BE u FG wuerblpéxyronbHuka BFEG NepHeHAMKYJSPHBL, CIEJOBaTEIbHO,

BE =

s _BE-FG _32
BFEG — P 3
32
OtBer: —.
ConepxaHue KpUTEpHs Basst

OO60CHOBAHHO MOJIY4YEH BEPHBII OTBET 2
Pemenne comepXUT OOOCHOBaHHBIA MEPEXOA K IIAHUMETPUYECKOM

3ajaye, HO MOJIyYeH HEBEPHBII OTBET MJIM PELIeHHe HEe 3aKOHUEHO, 1

HJI TIpYU TPABHUIIBHOM OTBETC PCHICHUEC HEAOCTATOYHO 000CHOBaHO

Pemienne He cOOTBETCTBYET HM OJHOMY U3 KPUTEPUEB, NEPEUMCIEHHBIX

3n. In
Ilonyunm uncna: —; —.
4° 4
T 3n. Tn
OrtBerT: a) —Z+TCk, kGZ, 6) T, T
CopaeprkaHue KpuTepHs bausl
OO0CHOBaHHO IIOJTY4YEHBI BEpPHBIE OTBETHI B 000MX IyHKTaX 2
OO0CHOBaHHO NOTY4eH BEPHBIA OTBET B MYHKTE ¢ WM B MYHKTE 6 1

Pemienne He cOOTBETCTBYET HM OJHOMY U3 KPUTEPUEB, NEPEUMCIEHHBIX
BBIIIIE

0
Maxcumanvroiit 6ain 2

B npaBuwibHON yeThpéxyronabHoil nupamune MABCD c BepmiuHOi M CTOPOHBI
OCHOBaHUs paBHBI 4, a OOkoBble pEOpa paBHbl 8. Haliaure miomanb cedeHuUs
MHPaMUIB! IIOCKOCTBIO, MPOXOAAIIeH depe3 Touky B u cepenuny pebpa MD
napajuienbHo npsimoit AC .

Pemenne.

ITycts Touka E — cepeanna pebpa MD . Otpesok BE
nepecekaer miockoctb MAC B Touke P. B TpeyronbHuke
MBD Ttouka P sBIsSeTCS TOYKOW TMEpecedyeHus MeaHaH,
cnepoBarensHo, MP:PO=2:1,tne O — 1HeHTp OCHOBaHUS
mupamugsl. Otpesok FG mapamenen AC U NIPOXOAUT
gepe3 Touky P (Touka F mpuHamuiexur peopy MA, G —
pebpy MC), otkyna

MF :FA=MG:GC=MP:PO=2:1;
22-4B _8J2

3 37

© 2013 dPepepanbHas cnyx6a no Hagsopy B cdepe obpasoBaHus 1 Hayku Poccuiickoin depepaumm
KonupoBaHve He gonyckaeTtcs

FG:%AC:

BBIIIIE 0
Maxcumanvrolii 6ann 2
Pemnte cuctemy HepaBeHCTB
3
log-_ _XES >-8,
T—x (x B 7)8
2
FERP NN 40x” +3x—-24 <3
x-8
Pemenue.
1. PemyM niepBoe HEPaBEHCTBO CUCTEMBI:
10g7x% >-8; log,_ (x+3)—log,;_ . (x—7)8 >-8; log,_ . (x+3)=0.
x=7

Paccmotpum aBa cityuast. Ilepssiit cioygail: 0 <7 —x <1.
>
log; . (x+3)20, {0 <x+3<l, HET pelIeHUH.
0<7-x<1; 6<x<7,
Bropoii ciyyqaii: 7—-x>1.
1 +3)20
og;_,(x+3)20, {x+321, oTkyma —2<x<6.
T—x> 1; x< 69
PeeHue nepBoro HepaBeHCTBA UCXOAHOM CUCTEMBL: —2 < x < 6.

2. PemnMm BTOPOC HEPABEHCTBO CUCTEMBI:

2 2
x3+6x2+wﬁ3;x3+6x2+40x <0;
x—8 xX—
2
xt—2x’ —8x? <0: X (x—4)(x+2)£0
x—8 x—8
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Pemrenrie BTOpPOro HEpaBEHCTBA HWCXOMHOM CHCTeMbl: x<—2; x=0;
4<x<8.
3. Pemenne ucxotHOM cuCTeMbI HepaBeHCTB: x =—2; x=0; 4<x<6.

Otser: —2;0; [4;6).

CopneprkaHne KpUTepHs babr

OO0CHOBaHHO TIOTy4€H BEPHBIH OTBET 3
OO0OCHOBaHHO TIOJIyYEHBI BEPHBIE OTBETHI B OOOHMX HEPAaBEHCTBAX 5
HCXOJTHON CHCTEMBI
OOGOCHOBaHHO IIOJIyYeH BEpPHBII OTBET B OJHOM HEPaBEHCTBE MCXOIHOM |
CHUCTEMBI
Pemienrie He COOTBETCTBYET HHU OJHOMY M3 KPUTEPUEB, MEPEUHCICHHBIX 0
BBIIIE

Maxcumanvuwiii 6a1n 3

OxpyxHOCTH paguycoB 5 u 8 ¢ nuenrpaMu O, u O, COOTBETCTBEHHO KacaloTCs B

touke A. IIpsMas, mpoxoasias 4yepe3 TOUKy A, BTOPUYHO MEPECeKaeT MEHBIIIYIO
OKpY>KHOCTh B Touke B, a Oompmryto — B Touke (. Haiiaute mmomans
tpeyronsHuka BCO, , ecnmu LABO, =15°.

Pewmenue.

Touku O,, O, u A nexar Ha ogHoH npamoi. ITockonbKy TpPeyroibHUKH
BOA u CO,A pasuobenpennsie, LABO, = £ZBAO, = £LCAO, = LACO, =15°,
otkyna AB=20,A4-cos15°=10-cos15°, AC=20,A-cos15°=16-cos15°.

Bo3moxnsl aBa cimydas. IlepBblil ciydaid: OKpY>KHOCTH
KacaroTcsi BHYTpEeHHHM oOpasoMm (puc. 1), Torma touka B
JeXKUT  MEXIy  TOYKaMH A n C, orkyna (‘
BC=AC—-AB=6-cosl5°.

BC-CO, -sin /BCO,

D

53002 = B
=24-cos15°-sin15°=6. Puc. 1

Bropoil crnyuaii: OKpy>KHOCTH KacaroTCsi BHEITHUM
obpazom (puc.2), Torma TOouKa A JIEKHT MEXIY
toukamMu B u C, BC=AC+ AB =26-cos15°.

BC-CO, -sin ZBCO A \
SBCO2 - h = B

2
=104-cos15°-sin15° =26.
OtBeT: 6 unu 26.

Puc. 2
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KpuTepun oueH1BaHWs 3aAaHnii C pasBEPHYTLIM OTBETOM

ConepxaHue KpUTepus bannbl
PaccMOTpeHBI Bce BO3MOXKHBIE TEOMETPHUYECKHE KOHQUTyparmuu W 3
[IOJIy4€H NPaBUJIbHBIA OTBET
PaccmoTpera xoTst OB 0JJHa BO3MOXHAsI TeOMETpHUIecKasi KOHPUTypanus, 5

B KOTOpOﬁ ITIOJIYYCHO IMPaBUWJIbHOC 3HAYCHUC HCKOMOM BEJIMUHHBI

PaccmoTpena xoTst ObI 0JJHa BO3MOXHAsI TeOMeTpHUIecKasi KOH(PHUTypanus,
B KOTOPOI1 0JIy4eHO 3HAYEHUE MCKOMOH BEJIMYUHBI, HEIIPABUIILHOE U3-3a 1
apr(MeTHYECKOH OIIMOKU

Pemenue He COOTBCTCTBYCT HHU OAHOMY U3 KPUTCPUCB, NNECPCUHUCIICHHBIX
BBILIC

Maxcumanvrvii 6aun 3

Haiinure Bce 3HaYeHUA a , IPH KaXXJOM M3 KOTOPBIX YpaBHEHHE
[ 2
ax++—-3-4x—-x" =3a+1
UMeEET €IMHCTBEHHBIH KOPEHb.

Pemenue.

3anuiieM ypaBHEHHE B BHAE + — 3 —4x—x2 =—ax+3a+1. PaccmoTpum nBe
GyHKIUM: f(x):\/—3—4x—x2 u g(x)=-ax+3a+1. T'padukom QyHKuMHK

2 2
f(x)=41"=(x+2)" sBastercs MOIyOKPYKHOCTb paguyca | ¢ LEHTPOM B TOUKE
(—2;0), mexaimasi B BepXHEeH HOIYIIIOCKOCTH (CM. prc.). IIpi Kax0M 3HAYCHHHA
a rpapukom dyHkimu g(x) sABISETCS mpsiMas ¢ YrIoBbIM KodbuLHeHTOM —a,

npoxozswmas yepes Touxy M (3;1).

YpaBHenue nMeeT — Y
€JIMHCTBEHHBIA KOPEHb, €CIIH C 1 M_
rpapukn Qynkumii  f(x) n !
g(x) nmeroT enuHCTBEHHYIO A B !
o0IIyI0 TOUKy: MuOO mpsAMas _ 3 ~1 0 3 x

KacaeTcsi IOIYyOKPY>KHOCTH,
0o nepecekaeT e€ B eMHCTBEHHON TOUKE.

Kacatenpnast MC, mpoBeaéHHas W3 TOYKH M K TIOMYOKPY)KHOCTH, HMEET
yrinoBoil k03((UIMEHT, paBHBIA HYJIO, TO €cTh Ipu a =0 HCXOAHOE ypaBHEHUE
MMeeT eAWHCTBEHHBIN KopeHb. [Ipum —a <0 mpsiMas He mMeeT OOIMX TOYEK C

HOTYOKPYXHOCTBIO.
ITpsimast MA , 3anaHHast ypaBHEHUEM Y =— ax +3a + 1, IPOXOAUT Yepe3 TOUKU

M(3;1) u A(-3;0), cuenoBarenbHo, e yrioBoi kod(duiueHt —a:%. Ipu

1
0<—a< 3 mpsMasi, 3aJjaHHasl ypaBHEHUeM Y =—ax+3a+1, umeer nBe odume
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TOYKM C  IONYyOKpYXHOCTblO. Ilpsimas  MB, 3agaHHas  ypaBHEHHEM
y=—ax+3a+1, npoxomur uepes touku M (3;1) u B(—1;0), cnenosarensho, eé
1

YII0BOH KOAPPULUEHT — a = % IIpu 3 <-a S% npsiMasi, 3a/laHHasi ypaBHEHUEM

y=—ax+3a+1, umeeT yrioBoi kKo3QpuimeHT Oonplie, yeM y npsmMoit MA, u He
Oonbmre, yeM y mpsmMoidl MB, W mepecekaeT MOJYOKPYKHOCTh B €IWHCTBEHHOMN

1 1
touke. Ilomywaem, uro mpu —ZSa<—€ HUCXOJHOE YpaBHEHUE HMeEET

o 1
€MHCTBEHHBIH KopeHb. [lpu —a>Z npsMas He uMeeT OOMHMX TOYeK C

KpuTepun oueH1BaHWs 3aAaHnii C pasBEPHYTLIM OTBETOM

Pemenue.

a) 3agymannbie uucna 1, 1, 1, 1, 1, 1, 1, 1 naror TpeOyembiii HabOp,
3amMCaHHBIA Ha JTOCKE.

0) ITockonbKY 3aayMaHHbIC YHCIA HATypajbHbIC, TO HAUMCHBIIEE YHCIO B
Ha0ope — 93TO HaWMEHbIICe M3 3aJAyMaHHBIX YHUCEN, a HauOOoJIbIIEe YUCIO B
Habope — 93TO cyMMa BceX 3aayMaHHBIX uuced. Cpeam dYucen 3amucaHHOTO
HaOopa JODKHA OBITh CyMMa BCEX YHCEN, KpOME HAWMEHBINEro, TO €CTh
22—-1=21. Ho »Toro uucina HeT B Habope, MOITOMY HE CYHIECTBYET MpUMepa
TaKMX 3aJyMaHHBIX YHCEN, JUISl KOTOPOro Ha JOCKe OyaeT BbIMUCaH Habop W3
YCIIOBHSL.

B) Unciio 5 — HauMeHbIee YHCIO B HAOOpe — SIBIIACTCS HAUMEHBIIUM W3
3aJlyMaHHBIX 4YHCeN, a HauOoJblllee 4YKHCIO B Habope — 3TO CymMMa BCex
3aJyMaHHBIX 4ucel. [103TOMy KOJIHYEeCTBO 33AyMaHHBIX UHCEN HE MPEBOCXOAUT

. 29
Lesoi yactu ——, To ecTh 5. KpoMme Toro, uucna 6 u 8 MeHbIlIEe, YeM CyMMa JIBYX
5

qucen S5, MOSTOMY OHHM TaKKe SBIBIIOTCS 3a[yMaHHBIMH. 3HAYUT, CyMMa
OCTaBIIUXCS 3aJyMaHHBIX uncen paBHa 29—-5-6-8=10. Takum oOpa3om, Tak
KaK HaMEHbIIee 3a]yMaHHOE YKHCIIO PABHO 5, OCTaBIIMeCs 3aJyMaHHbIE YUCiIa —
910 5 1 5 wim 10. dns 3axyMaHsbIx uncen 5, 5, 5, 6,8 u 5, 6, 8, 10 Ha nocke Oyzaer
3amucaH Habop, TaHHBIA B YCIIOBHU.

OtBer:a)1,1,1,1,1,1,1,1; 6) Het; B) 5, 5, 5, 6, 8 wnu 5, 6, 8, 10.

ConepxaHue KpUTEpUs Basnst

BepHo mnomydeHsl BCe NEpeducCleHHble (CM. Kpurepuil Ha 1 Oamn)

MOJTYOKPYKHOCTEIO.
1. 1
OrtBeT: [—Z; s ; 0.
CopepxkaHue KpuTepus bannbt
O60CHOBaHHO NOJTYY€H MPABUIbHBINA OTBET 4
1 1
OO60CHOBaHHO TIOJYYEHBI BCE 3HAYCHUS: d =— 1 a=-— ra a=0. OtBeT
1
OTJIMYAETCSI OT BEPHOTO TOJNBKO HCKIIOYEHHEM TOUYKH d =— 1 /M 3
1
BKJIFOYEHHEM TOYKH d = — 3
1 1
O060CHOBaHHO MOJTYYEHBI BCE 3HAUCHUS: O = — 1 a=-— ra a=0 2
. . 1
BepHo HaiineHo ofHO WM 1Ba U3 3HAYEHUN a = — 1 a=-— 3 wi a=0 1
Pemienrie He COOTBETCTBYET HHM OJHOMY M3 KPHTEPHUEB, MEPEUHCICHHBIX 0
BBIIIIE
Maxcumanvuoiil 6ann 4

PE3YABTATHI 4
BepHO moNydYeHBI TpH M3 TEpeYHCICHHBIX (CM. KpuTepuil Ha 1 Oam) 3
pE3yABTAaTOB

BepHo mnomydeHsl Ba U3 HEPEUUCICHHBIX (CM. KpuTepuil Ha 1 Oamn) >

PE3yJIbTaTOB

3agymMaHO HECKOJNBKO (HE 00S3aTeNbHO PA3IHYHBIX) HATypalbHBIX YHCEN. OTH
9HClIa ¥ UX BCE BO3MOXKHBIE CYMMEI (10 2, TI0 3 U T.JI.) BBIMUCHIBAIOT Ha JOCKY B
nopsaake HeyObiBaHus. Ecnim  Kakoe-TO 4YHMCIO 72, BBIMHCAaHHOE Ha JIOCKY,
MOBTOPSETCSI HECKOIBKO Pa3, TO HA JOCKE OCTaBIISAETCS OJHO TAaKOE YHCIO 71, a
OCTaJIbHBIE YUCIIA, PaBHBIE 71, cTUpatoTcs. Hanpumep, eciau 3axymansl yucna 1, 3,
3, 4, To Ha nocke Oynet 3amucad Haoop 1, 3,4, 5,6,7,8, 10, 11.

a) IIpuBeanTe mpuMep 3aJyMaHHBIX YUCEN, AT KOTOPBIX Ha JOCKe OyJeT 3amucaH
Habop 1, 2,3,4,5,6,7, 8.

0) CymecTByeT nH IpuUMep TaKMX 3aJyMaHHBIX 9HCEN, U KOTOPHIX Ha JOCKE
Oyner 3anucan Habop 1, 3,4,5,7,9, 10, 11, 12, 13, 14, 16, 18, 19, 20, 22?

B) [IpuBenure Bce MpHMeps! 3aJyMaHHBIX YHMCEN, A KOTOPHIX Ha Jocke Oyner
3ammcaH Habop 5, 6, 8, 10, 11, 13, 14, 15, 16, 18, 19, 21, 23, 24, 29.
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BepHo mosydeH oiMH U3 CIEIYIOMIX Pe3yIbTaTOB:
— 000CHOBaHHOE pPELICHHE II. &}

— 000CHOBaHHOE pellIeHue 1. 0; 1
— 000CHOBaHHAsI OIICHKA KOIMYECTBA 3ayMaHHBIX YHCEN B 1I. 6;
— 00a Habopa 3aJyMaHHBIX YUCEJ B II. 8

Pemenue ne COOTBCTCTBYCT HU OAHOMY U3 KPUTCPUCB, NCPCUHUCIICHHBIX
BbIIIC

Maxcumanvrwii 6ain 4
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Kputepun oneHuBaHUS 3a1aHHIi ¢ pa3BEPHYTHIM 0TBETOM

a) Pemnte ypaBHeHue [psinx _ gsinx geosx

0) Haiinure Bce KOpHH 3TOTO ypaBHEHUS, IPHHAUICKAIIIE OTPE3KY {Zn; 7—“]

Pemenue.

a) [IpeoOpasyem ucxoqHOE ypaBHEHHE:

sinx sinx sinx cos X sinx cos X .
3 -4 =3 -4 ;4 =4 ; sinx=cosx; tgx=1,

OTKyJia x:%+nk, keZ.

6) C moMOIIBI0 YHCIOBOM OKPYXHOCTH OTOEpPEM KOpHH,

=]
MIpUHAJUIeKAINE OTPE3KY | 27; —— |.

2
9 . 13n
ITonyunm uncna: —; ——.
47 4
n 91 . 13n
OtBet: a) —+1k, keZ;0) —; —
4 47 4
CopaeprkaHue KpuTepHs bausl
OO0CHOBaHHO IIOJTY4YEHBI BEpPHBIE OTBETHI B 000MX IyHKTaX 2
OO0CHOBaHHO NOTY4eH BEPHBIA OTBET B MYHKTE ¢ WM B MYHKTE 6 1
Pemenne He COOTBETCTBYET HHM OJHOMY H3 KPUTEPUEB, MEPEUHCICHHBIX 0
BBIIIIE
Maxcumanshwiil bann 2

B npaBuwibHON yeThpéxyronabHoil nupamune MABCD c BepmiuHOi M CTOPOHBI
OCHOBaHUs paBHBI 15, a GokoBbIe pEOpa paBHbI 16. Halinure muomanb cedyeHus
IHPaMUBl TIOCKOCTBIO, MPOXOAAIe depe3 Touky D wu cepenuHy pebpa MB
napajuienbHo npsimoit AC .

Pemenne.

ITycts Touka E — cepenuna pedbpa MB. Otpezox DE
nepecekaer miockoctb MAC B Touke P. B TpeyronbHuke
MBD Ttouka P sBIsSeTCS TOYKOW TMEpecedyeHus MeaHaH,
cnepoBarensHo, MP:PO=2:1,tne O — 1HeHTp OCHOBaHUS
mupamugsl. Otpesok FG mapamenen AC U NIPOXOAUT
gepe3 Touky P (Touka F mpuHamuiexur peopy MA, G —
pebpy MC), otkyna

MF :FA=MG:GC=MP:PO=2:1;

FG:%AC:MT'AB:IOJE.
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KpuTepun oueH1BaHWs 3aAaHnii C pasBEPHYTLIM OTBETOM

Yerbipéxyronsauk DFEG — uckomoe ceuenune. Otpesok DE — menuana
Tpeyroiabauka MBD, 3HauuT,
\/ 2 2 2 \/ 2 2
2BD” +2MD” — MB 44AB” + MD
DE = > = 3 =17.
TTockonbky mpsiMas BD nepneHnukyisipHa tuiockoctu MAC, nuaroHainu
DE n FG 4gerslpéxyronbauka DFEG nepneHIuKyISapHbL, CI€A0BATENbHO,

DE-FG
S prpe = L =85V2 .

2
Otser: 85v/2 .
ConepxaHue KpUTepus bannbl
OO60CHOBaHHO MOJTYYEH BEPHBIA OTBET 2
Pemenne conepkur OOOCHOBAaHHBIA IEpexoa K IUIAHUMETPHUYCCKOM
3aJauye, HO TOJTyYeH HEBEPHBII OTBET WJIH PELICHUE HE 3aKOHUEHO, 1

HJI TIPU TPABHUIIBHOM OTBETC PCIHICHUEC HEAOCTATOYHO 000CHOBaHO

Pemenue ne COOTBETCTBYET HU OAHOMY H3 KPUTCPUEB, NEPEUNCICHHBIX

S 0
Maxcumanouwiti 6ain 2
Pemnte cuctemy HepaBeHCTB
6
log,_ _X+6 >-6,
4-x (x B 4)6
2
PERTNEI 40x" +2x—-10 <2
x=5
Pemenue.
1. Pemium nepBoe HEPaBEHCTBO CUCTEMBI:
10g4_xL662—6; log, .(x+6)—log, .(x—4)°>-6;log, (x+6)>0.

(x=4)
PaccmotpuM nBa ciydas. Ilepsblii cnyuail: 0 <4 —x <1.
>
log,_(x+6)>0, {0 <x+6<l, o pelIeHuiA.
0<4-x<l; 3<x<4
Bropoii ciyyqaii: 4 —x>1.
1 +6)=0
084 (¥+6)20, {x+621, oTkyaa —5<x<3.
4-x>1; x<3,
PemieHue nepBoro HepaBeHCTBA UCXOMHON CUCTEMBL: —5<x <3.

2. PemmM BTOpOE HEPABEHCTBO CHUCTEMBI:

2 2
x3+9x2+40x +2x_10£2;x3+9x2+40x <0:
x—5 x—5
2
x +ax’ - 557 <0: X (x_l)(x+5)£0.

x=5 x=35
PemeHue BTOporo HepaBeHCTBA UCXOHOM cucTeMbl: X< —5; x=0; 1<x<5.
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3. Pemenune ncxomHoM cucteMbl HepaBeHCTB: x =—5; x=0; 1<x<3.
Otser: —5;0; [1;3).

CopeprkaHue KpUTEpHst Bbanbt

OO60CHOBAHHO MOJIYYEH BEPHBIH OTBET 3
OOGOCHOBaHHO TIOJIyYeHBI BEpHBIE OTBETHl B OOOMX HEPaBEHCTBAX ’
HCXOJTHON CUCTEMBI
OG0CHOBaHHO IOJTyYeH BEpHBIII OTBET B OJHOM HEPaBEHCTBE MCXOIHOM |
CHCTEMBI
Pemenrie He COOTBETCTBYET HU OJHOMY M3 KPUTEPHUEB, NMEPEUHCICHHBIX 0
BBIIIIE

Maxcumanvnulii 6ann 3

Oxpy>xHocTH paanycos 3 u 9 ¢ uentpamu O; 1 O, COOTBETCTBEHHO KacaroTcs B

touke A. IIpsmas, mpoxoasmas 4epe3 TOUKy A, BTOPUYHO MEPeceKaeT MEHBIIYIO
OKPY>KHOCTh B Touke B, a Oompmryto — B Touke (. Haiinute mmomans
tpeyronsHuka BCO, , ecnmu LABO, =30°.

Pemenne.
Touku O,, O, u A nexar Ha ogHoil npamoi. ITockonbKy TpeyroiabHUKH

BOA n CO,A pasuobenpennsie, LABO, = LBAO, = £LCAO, = LACO, =30°,

otkyma AB=20,4-cos30°= 33, AC= 20,A4-c0s30°= 93, ﬁ

BosmoxxHbl n1Ba ciydasd. IlepBblii cilydail: OKpY>KHOCTH
KacaroTcsi BHyTpeHHUM 00pa3oM (puc. 1), Toraa Touka B Jexur

Mmexnay Toukamu 4 u C, otkyna BC=AC - AB = 6v3.

A

g _BC-CO,sin/BCO, _ 2743
BCO, = P Ty Puc. 1
Bropoil crmyuaii: oKpy>KHOCTH KacaroTCs BHEITHUM
obpazom (puc.2), Torma Touka A JIEKHT MEXIY \
Toukamu B u C, BC:AC+AB:12x/§. 4 0,
BC-CO, -sin ZBCO AN
Spco, = 2 2 2 -2743. B
Ortger: 2743 WIH 27\/5. Puc. 2

2
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KpuTepun oueH1BaHWs 3aAaHnii C pasBEPHYTLIM OTBETOM

ConepxaHue KpUTepus bannbl
PaccMOTpeHBI Bce BO3MOXKHBIE TEOMETPHUYECKHE KOHQUTyparmuu W 3
[IOJIy4€H NPaBUJIbHBIA OTBET
PaccmoTpera xoTst OB 0JJHa BO3MOXHAsI TeOMETpHUIecKasi KOHPUTypanus, 5

B KOTOpOﬁ TTOJIYYCHO IMPaBUWJIbHOC 3HAYCHUC HCKOMOM BEJIMUHHBI

PaccmoTpena xoTst ObI 0JJHa BO3MOXHAsI TeOMeTpHUIecKasi KOH(PHUTypanus,
B KOTOPOI1 0JIy4eHO 3HAYEHUE MCKOMOH BEJIMYUHBI, HEIIPABUIILHOE U3-3a 1
apr(MeTHYECKOH OIIMOKU

Pemenue He COOTBCTCTBYCT HHU OAHOMY U3 KPUTCPUCB, NNECPCUHUCIICHHBIX
BBILIC

Maxcumanvrvii 6aun 3

HaﬁI[HTe BCC 3HAUCHHUA a , [IPHU KAXKIAOM U3 KOTOPBIX YPABHCHHUC

2
ax+N3-2x—-x" =4a+2
HMEET CTUHCTBEHHBIH KOPECHb.

Pewenue.
3anumiem ypaBHEeHHE B BHJE V3 —2x— x> =—ax+4a+2. Paccmorpum ase
dyskmmm:  f(x)=V3-2x- X’ m g(x)=—ax+4a+2. Tpabukom QyHKIMHK

2 2
f(x)=42"—(x+1)" sBastercs MOIYOKPYKHOCTb pajryca 2 ¢ LEHTPOM B TOUKE
(=1,0), nexamas B BepxHei MOMYILIOCKOCTH (CM. puc.). IIpu KaxI0M 3HaueHUH
a rpaduxoM QyHkuuu g(x) sBISETCS HpsiMasi ¢ yrIIOBBIM KOO (HULHEHTOM — @,

npoxozsiias yepes Touxy M (4;2).

—

VYpaBHeHHE UMEET €IWHCTBEHHBI KOPEHb, C2 M
ecin rpadukn Gynkumit f(x) u g(x) umeror !
CAMHCTBEHHYI0 OOLIyI0 TOYKY: JM0O mpsvMast B !
KacaeTcs MOJIyOKPYKHOCTH, JTHOO MEPECcEKaeT e€ ~— 3 0l 1 4 x

B €IMHCTBECHHOM TOYKE.

Kacarensnas MC, npoBenéHHas u3 TO4kM A K HOJTYOKPYXKHOCTH, UMEET
YIIIOBOH K03((GHUIUCHT, paBHBIA HYJIO, TO ecTh NMpH a =0 MCXOAHOE ypaBHEHHE
UMeeT eNWHCTBEHHBIN KopeHb. [Ipum —a <0 mpsiMas He mMeeT OOIMX TOYEK C
MOy OKPYHOCTBIO.

IIpsmass MA, 3aganHas ypaBHEHUeM ) =-—ax+4a+2, NPOXOAUT uepe3

touku M (4;2) u A(-3;0), cnenosarensHo, eé yriosoit koddduuuent —a = %

2
[Ipu 0<—a <= npsmas, 3alaHHas ypaBHEHUEM y =—ax+4a+?2, UMeeT IBe

7
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o0mue TOYKH C MONyOKpYXHOCThIO. IIpsmas MB, 3amaHHas ypaBHEHHEM
y=—ax+4a+2, npoxomur uepes Toukn M (4;2) n B(1;0), crenosarensHo, eé
2

o 2 <2
yraoBoii kodpduuuent —a==. [Ipu = <—-a < 3 npsiMasi, 3a/laHHasi ypaBHEHHEM

3 7

y=—ax+4a+2, umeer yrioBoi kodpduuueHt Oonbiie, yem y npsimoit MA, u
He Ooubline, yeM y npsiMoii MB, u mepecekaeT MOMYOKPYKHOCTh B €IMHCTBEHHOMN

2 2
touke. Ilomywaem, uro mpu —§Sa<—7 HUCXOJHOE YpaBHEHUE HMeEeT

o 2
€MHCTBEHHBIH KopeHb. Ilpu —a>§ npsMas He uMeeT OOMHMX TOYeK C

KpuTepun oueH1BaHWs 3aAaHnii C pasBEPHYTLIM OTBETOM

Pewmenue.

a) 3agymannblie yucna 1, 1, 1, 1, 1 mator TpeOyembiii HaOOp, 3aNMCAHHBIA Ha
JIOCKE.

0) ITockonbKY 3aayMaHHbIC YHCIA HATypajbHbIC, TO HAUMCHBIIEE YHCIO B
Habope — 3TO HauMeHblee W3 3aJyMaHHBIX YHCed, a Hauboibliee YHUCIO B
Habope — 93TO cyMMa BceX 3aayMaHHbIX uuced. Cpeam dYucen 3amucaHHOTO
HaOopa JOKHA OBITH CyMMa BCEX YHCEN, KpOME HAWMEHBINEro, TO €CTh
22—-1=21. Ho aToro uucima HeT B Habope, MOITOMY HE CYNIECTBYET MpUMepa
TaKuX 3aJyMaHHBIX YHCEN, JUIsI KOTOPOro Ha JOcKe OyIeT BhIMMcaH Habop u3

YCIIOBHAL.
B) Uncino 8 — HaWMeHbIIee YHCIO B HaOOpe — SBISAETCS HAMMCHBIINM H3
3aJlyMaHHBIX 4YHCE], a HauOoibllee YHCIO B HAabOpe — 3TO CyMMa BCEX

3aqyMaHHBIX 4ncel. [103ToMy KOJNMYECTBO 3aAyMaHHBIX UHCEN HE MPEBOCXOIUT
. 47
LIEJI0N 4acTu 3 To ecTh 5. Kpome Toro, uucna 9 u 10 MeHble, yeM cyMMa JIByX

gucen §, MOTOMY OHHM TaKKe SBIBIIOTCS 3aJyMaHHBIMH. 3HAYUT, CyMMa
OCTaBIIMXCS 33alyMaHHBIX 4yucen paBHa 47 —8—-9-10=20. Takum oOpa3zom, Tak
KaK HalMEHbIIee 3a]yMaHHOE YKCIIO PABHO 8, OCTaBIIMeCs 3aJyMaHHbIE YuCiIa —
910 10 1 10 wnm 20. ns 3agymansbix uncen 8, 9, 10, 10, 10 u 8, 9, 10, 20 Ha
Jocke OyneT 3amical Habop, TaHHBIA B YCIOBHH.

OtBet: a) 1, 1, 1, 1, 1; 6) He; B) 8, 9, 10, 10, 10 umm 8, 9, 10, 20.

MOJTYOKPYKHOCTEIO.
2.2
OrtBeT: [_E; - ;0
CopepxkaHue KpuTepus bannbt
O60CHOBaHHO NOJTYY€H MPABUIbHBINA OTBET 4
2 2
OO60CHOBaHHO TIOJYYEHBI BCE 3HAYCHUS: d =— 3 a=— = a=0. OrBer
2
OTJIMYAETCSl OT BEPHOTO TOJBKO HCKIIOYEHHEM TOYKH a =— 3 W/WiH 3
2
BKJIIOYEHHEM TOYKH d = — 0
2
OO60CHOBAHHO MOJIY4YEHBI BCE 3HAYCHUS: d = — 3 a=-— 7 a=0 2
. N 2 2
BepHo HaiineHo o1HO UM 1Ba U3 3HAUYEHUN a = — 3 a=-— 7 wi a=0 1
Pemienrie He COOTBETCTBYET HH OJHOMY M3 KPHTEPHUEB, MEPEUHCICHHBIX 0
BBIIIIE
Maxcumanvrolii 6ann 4

ConepxaHue KpUTEpUs Basnst
BepHO modydeHBI Bce IepedMCICHHBIE (CM. KpuTepui Ha 1 Oam) 4
Pe3yJIbTaThI
BepHO moNydYeHBI TpH M3 TEpeYHCICHHBIX (CM. KpuTepuil Ha 1 Oam) 3
pe3yIbTaToB
BepHO moydeHEI 1Ba W3 INEpeUYHCIEHHBIX (cM. KpuTepuili Ha 1 Oam) )

PE3yJIbTaTOB

3alyMaHO HECKOJbKO (HE 00S3aTENIbHO Pa3IMUYHBIX) HATYpPAJIBbHBIX 4YHCEN. OTH
YHCIa M UX BCE BO3MOXKHBIE CYMMBI (110 2, TI0 3 ¥ T..JI.) BBITUCHIBAIOT HA JOCKY B
nopsinke HeyObiBaHWs. ECIM Kakoe-TO 4YHCIO 7, BBIIMCAHHOE HAa JIOCKY,
MOBTOPSIETCS. HECKOJILKO pa3, TO Ha JIOCKE OCTABISETCS OJHO TAaKOE YUCIO 71, a
ocTajbHbIE YKciia, paBHbIe 7, cTUpatoTcs. Hanpumep, ecnu 3aaymans! uucna 1, 3,
3, 4, To Ha ocke OyneT 3amucan Habop 1, 3,4, 5, 6,7, 8, 10, 11.

a) [puBeanTe MprMep 3aTyMaHHBIX YHCEN, JJIs1 KOTOPBIX HA JOCKE OyAeT 3amucaH
Hatop 1, 2, 3,4, 5.

0) CymiecTByeT 1M MpUMEp TaKUX 3aJyMaHHBIX YHCEN, ISl KOTOPBIX Ha JOCKE
Oyner 3amucan Habop 1, 3,4,5,7,8,9, 11, 12, 14, 15, 16, 18, 19, 20, 22?

B) [IpuBenute Bce mpuMephl 3aJlyMaHHBIX YHCEN, JJII KOTOPBIX Ha JIOCKe Oyner
3anucal Habop 8, 9, 10, 17, 18, 19, 20, 27, 28, 29, 30, 37, 38, 39, 47.
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BepHo mosydeH oiUH U3 CIEIYIOMIX Pe3yIbTaTOB!
— 000CHOBaHHOE pPELICHHE II. &}

— 000CHOBaHHOE pellIeHue 1. 0; 1
— 000CHOBaHHAsI OIICHKA KOIMYECTBA 3ayMaHHBIX YHCEN B 1I. 6;
— 00a Habopa 3aJyMaHHBIX YUCEJ B II. 8

Pemenue ne COOTBCTCTBYCT HU OAHOMY U3 KPUTCPUCB, NCPCUHUCIICHHBIX
BbIIIC

Maxcumanvrwii 6ain 4
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Kputepun oneHuBaHUS 3a1aHHIi ¢ pa3BEPHYTHIM 0TBETOM

a) Pemnre ypapnenue 15" =3 . 557,
13n

0) Haiinure Bce KOpHH 3TOTO ypaBHEHUS, IPHHAUICKAIIIE OTPE3KY [57:; T} .

Pemenue.
a) [IpeoOpasyem ucxoqHOE ypaBHEHHE:

COSX COSX cosx sinx cosx sinx
3 -5 =3 57755 =5

; cosx=sinx; tgx=1,
OTKyJia x:%+nk, keZ.

6) C moMompi0 YMCIOBOI OKPYKHOCTH OTOEpEM KOpHH,

[ 13n }
MIpUHAJUIeKAINE OTPE3KY | Sy —— |.

2
ITonyunm yucna: Zﬂ 25—n
4 4
Orser: a) 47k , k€7: ) zﬂ ZfT“.
Co;:[epxcam/le KpUTepHs bausl
OO0CHOBaHHO IIOJTY4YEHBI BEpPHBIE OTBETHI B 000MX IyHKTaX 2
OO0CHOBaHHO NOTY4eH BEPHBIA OTBET B MYHKTE ¢ WM B MYHKTE 6 1
Pemenne He COOTBETCTBYET HHM OJHOMY H3 KPUTEPUEB, MEPEUHCICHHBIX 0
BBIIIIE
Maxcumanshwiil bann 2

B npaBuwibHON yeThpéxyronabHoil nupamune MABCD c BepmiuHOi M CTOPOHBI
OCHOBaHUs paBHBI 15, a GokoBbIe pEOpa paBHbI 16. Halinure muomanb cedyeHus
IHPaMUBl TIOCKOCTBIO, MPOXOAAIe depe3 Touky D wu cepenuHy pebpa MB
napajuienbHo npsimoit AC .

Pemenne.

ITycts Touka E — cepenuna pedbpa MB. Otpezox DE
nepecekaer miockoctb MAC B Touke P. B TpeyronbHuke
MBD Ttouka P sBIsSeTCS TOYKOW TMEpecedyeHus MeaHaH,
cnepoBarensHo, MP:PO=2:1,tne O — 1HeHTp OCHOBaHUS
mupamugsl. Otpesok FG mapamenen AC U NIPOXOAUT
gepe3 Touky P (Touka F mpuHamuiexur peopy MA, G —
pebpy MC), otkyna

MF :FA=MG:GC=MP:PO=2:1;

FG:%AC:MT'AB:IOJE.
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KpuTepun oueH1BaHWs 3aAaHnii C pasBEPHYTLIM OTBETOM

Yerbipéxyronsauk DFEG — uckomoe ceuenune. Otpesok DE — menuana
Tpeyroiabauka MBD, 3HauuT,

V2BD? + 2MD* ~MB*> _ \44B> + MD>
2 B 2
TTockonbky mpsiMas BD nepneHnukyisipHa tuiockoctu MAC, nuaroHainu
DE n FG 4gerslpéxyronbauka DFEG nepneHIuKyISapHbL, CI€A0BATENbHO,

DE-FG
S prpe = L =85V2 .

DE = =17.

2
Otser: 85v/2 .
ConepxaHue KpUTepus bannbl
OO60CHOBaHHO MOJTYYEH BEPHBIA OTBET 2
Pemenne conepkur OOOCHOBAaHHBIA IEpexoa K IUIAHUMETPHUYCCKOM
3aJauye, HO TOJTyYeH HEBEPHBII OTBET WJIH PELICHUE HE 3aKOHUEHO, 1

HJI TIPU TPABHUIIBHOM OTBETC PCIHICHUEC HEAOCTATOYHO 000CHOBaHO

Pemenue ne COOTBETCTBYET HU OAHOMY H3 KPUTCPUEB, NEPEUNCICHHBIX
BBIIIC

Maxcumanvhwiii 6ann 2

Pemnte cuctemy HepaBeHCTB

x+4
logsfx PR >— 10,
(x-5)
x° +8x +—50x +x—7 <1
x—17 -
Pemenne.
1. Pemm nepBoe HEpaBEHCTBO CUCTEMBI:
x+4

logSﬁW -10; logs_ (x+4)—logs_ (x- 5) >-10; logs_ (x+4)>0.
x

Paccmotpum aBa cityuast. Ilepssiit ciaydaii: 0 <5—x<1.
logs_ (x+4)20, (0<x+4<]1,
{O<5—x<l; {4<x<5;
Bropoii ciyqaii: 5—x>1.
logs_ (x+4)20, (x+4>1,
{5—x>l; {x<4,

HET pelIeHuil.

oTkyna —3<x<4.

Pemenne nepBoro HepaBeHCTBA UCXOIHOM cUCTEMBL: —3<x <4 .
2. Pemmmm BTOpOE HepaBeHCTBo CHUCTEMBI:

a0 x=T s g2 S0
x—7 x—17
2
xtrx? —6x? <0: X (x—2)(x+3)£0.
x—=17 x—17
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Pemenne BTOpOro HepaBeHCTBA HCXOAHOM cucreMbl: x<-3; x=0;
2<x<7.
3. Pemenne ucxoiHOM cuCTeMbl HepaBeHCTB: x =—3; x=0; 2<x<4.

Otser: —3;0; [2;4).

KpuTepun oueH1BaHWs 3aAaHnii C pasBEPHYTLIM OTBETOM

ConepxaHue KpUTepus bannbl
PaccMOTpeHBI Bce BO3MOXKHBIE TEOMETPHUYECKHE KOHQUTyparmuu W 3
[IOJIy4€H NPaBUJIbHBIA OTBET
PaccmoTpera xoTst OB 0JJHa BO3MOXHAsI TeOMETpHUIecKasi KOHPUTypanus, 5

B KOTOpOﬁ TTOJIYYCHO IMPaBUWJIbHOC 3HAYCHUC HCKOMOM BEJIMUHHBI

PaccmoTpena xoTst ObI 0JJHa BO3MOXHAsI TeOMeTpHUIecKasi KOH(PHUTypanus,
B KOTOPOI1 0JIy4eHO 3HAYEHUE MCKOMOH BEJIMYUHBI, HEIIPABUIILHOE U3-3a 1
apr(MeTHYECKOH OIIMOKU

Pemenue He COOTBCTCTBYCT HHU OAHOMY U3 KPUTCPUCB, NNECPCUHUCIICHHBIX
BBILIC

Maxcumanvrvii 6aun 3

CopneprkaHne KpUTepHs babr

OO0CHOBaHHO TIOTy4€H BEPHBIH OTBET 3
OO0OCHOBaHHO TIOJIyYEHBI BEPHBIE OTBETHI B OOOHMX HEPAaBEHCTBAX 5
HCXOJTHON CHCTEMBI
OOGOCHOBaHHO IIOJIyYeH BEpPHBII OTBET B OJHOM HEPaBEHCTBE MCXOIHOM |
CHUCTEMBI
Pemiennie He COOTBETCTBYET HHU OJHOMY M3 KPUTEPUEB, MEPEUHCICHHBIX 0
BBIIIE

Maxcumanvuwiii 6a1n 3

Oxpy>xHocTH paanycos 2 u 3 ¢ uentpamu O; 1 O, COOTBETCTBEHHO KacaroTcs B

touke A. IIpsmas, mpoxoasmas 4epe3 TOUKy A, BTOPUYHO MEPeceKaeT MEHBIIYIO
OKpY>KHOCTh B TOuke B, a Oompmryto — B Touke (. Haiinmte mmomans
tpeyronsHuka BCO, , ecnmu LABO, =30°.

Pemenne.
Touku O,, O, u A nexar Ha oguoil npamoii. ITockonbKy TpeyronabHUKH

BO A n CO,A pasuobenpennsie, LABO, = ZBAO, = £LCAO, = LACO, =30°,

otkyna AB=20,4-c0s30°=2+3, AC=20,4-cos30°=3/3. 3

BosmoxxHbl n1Ba ciydasd. IlepBblii cilydail: OKpY>KHOCTH ‘(‘
KacaroTcsi BHyTpeHHUM 00pa3oM (puc. 1), Toraa Touka B Jexur A
Mmexny Toukamu 4 u C, otkyna BC = AC - AB = V3.

BC-CO, -sinZBCO, 3.3
SBcozz 5 T4

Bropoii cinyuaii: OKpy»KHOCTH KacarOTCsl BHELIHUM
obpazom (puc.2), Torma TOouKa A JIEKHT MEXIY
Toukamu B u C, BC=AC+ AB=5+/3. e

BC-CO, -sin ZBCO, 153

SBCOZ = 2 4 B
OrtBerT: # WU # Puc. 2
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Haﬁ,HHTe BCC 3HAYCHUA a , IIPU KAXKJIOM U3 KOTOPBIX YPABHCHUC

ax+\]3—2x—x2 =4a+2

UMECT e}IHHCTBGHHBIfI KOPCHB.

Pewenue.

3anumiem ypaBHeHHE B BHJE 3 —2x— x> =—ax+4a+2. Paccmorpum nBe
dynxuwun:  f(x)=v3- 2x—x m g(x)=—ax+4a+2. I'papuxom ¢yHkuun
f(x)= 2% - (x+ 1)2 SIBJISIETCS IIOJIYOKPYXKHOCTb pajuyca 2 ¢ LIEHTPOM B TOUKE

(—1;0), nexauas B BepXHei MOIYIIIOCKOCTH (CM. puc.). TIpH KaxI0M 3Ha4CHUH

a rpaduxom QyHkuur g(x) SBISETCS HpsiMasi C yrIOBBIM KOO dHUIMEHTOM — a,

npoxozsimas yepes Touxy M (4;2). —

YpaBHEHHE UMEET €IWHCTBEHHBIH KOPEHb, C2 M
ecin rpadukn Gynkumii f(x) u g(x) umeror !
CAMHCTBEHHYIO OOLIyl0 TOYKY: MO0 mpsMas B 3
KacaeTcs MOJIyOKPYKHOCTH, JTMOO MEpPEcEKaeT e€ ~— 3 0l 1 4 x

B €IMHCTBECHHOM TOYKE.

Kacaremsras MC, npoBenéHHas U3 TOYKH M K HONYyOKPYXKHOCTH, UMEET
YTIIOBOH K03((GHUIUCHT, paBHBIA HYJIO, TO ecTh NMpH a =0 MCXOAHOE ypaBHEHHE
UMeeT eIWHCTBEHHBIH KopeHb. IIpm —a <0 mpsmas He nMmeeT OOMIUX TOYEK C
MOy OKPYHOCTBIO.

Ipssmas MA, 3agaHHas ypaBHEHHEM ) =-—ax+4a+2, TPOXoguT uepes

touku M (4;2) u A(-3;0), cnenoBarensHo, eé yriosoit koddduunent —a = %

[Ipu 0<—a <= npsmas, 3alaHHas ypaBHEHUEM y =-—ax+4a+?2, UMeeT JBe

1IN




EOunHbIV rocyaapcTBeHHbIV 3k3ameH, 2013 . MATEMATUKA (108 - 5/6)

o0IIe TOUKH C IMOIXyOKpY>KHOCTBIO. IIpsiMast MB, 3amaHHas ypaBHEHHEM
y=—ax+4a+2, npoxomur uepes Toukn M (4;2) n B(1;0), crenosarensHo, eé
2

o 2 <2
yraoBoii kodpduuuent —a==. [Ipu = <—-a < 3 npsiMasi, 3a/laHHasi ypaBHEHHEM

3 7

y=—ax+4a+2, umeer yrioBoi kodpduuueHt Oonbiie, yem y npsimoit MA, u
He Ooubline, yeM y npsiMoii MB, u mepecekaeT MOMYOKPYKHOCTh B €IMHCTBEHHOMN

2 2
touke. Ilomywaem, uro mpu —§Sa<—7 HUCXOJHOE YpaBHEHUE HMeEeT

o 2
€MHCTBEHHBIH KopeHb. Ilpu —a>§ npsMas He uMeeT OOMHMX TOYeK C

KpuTepun oueH1BaHWs 3aAaHnii C pasBEPHYTLIM OTBETOM

Pewmenue.

a) 3ajgymaHHble yucna 2, 2, 2, 2, 2 narot TpeOyemblid HaOOp, 3aNMCaHHBIA Ha
JIOCKE.

0) ITockonbKY 3aayMaHHbIC YHCIA HATypajbHbIC, TO HAUMCHBIIEE YHCIO B
Habope — 3TO HauMeHblee W3 3aJyMaHHBIX YHCed, a Hauboibliee YHUCIO B
Habope — 93TO cyMMa BceX 3aayMaHHbIX uuced. Cpeam dYucen 3amucaHHOTO
HaOopa JOKHA OBITh CyMMa BCEX YHCEN, KpOME HAWMEHBIEro, TO €CTh
22—-1=21. Ho aToro uucima HeT B Habope, MOITOMY HE CYNIECTBYET MpUMepa
TaKuX 3aJyMaHHBIX YHCEN, JUIsI KOTOPOro Ha JOcKe OyIeT BhIMMcaH Habop u3
YCIIOBHSL.

B) Unciio 7 — HaWMEHbIIee YHCIO B HAOOpe — SIBIIACTCS HAUMEHBIIUM W3
3aJyMaHHBIX uYHcel, a HauOojblllee 4YHCIO B Habope — 3TO CymMMa Bcex
3aJyMaHHBIX 4ucel. [103TOMy KOJIHYEeCTBO 33AyMaHHBIX YHCEN HE MPEBOCXOAUT

. 41
Lesoi yactu —, To ecth 5. Kpome Toro, uncna 8 u 10 MeHbIle, 4eM cyMMa JIBYX
7

qucen 7, MOSTOMY OHHM TaKKe SBILIIOTCS 3aJyMaHHBIMH. 3HAYUT, CyMMa
OCTaBIIMXCS 33yMaHHBIX uucen paBHa 41—7—-8—-10=16. Takum oOpa3zom, Tak
KaK HauMEHbIIIee 33yMaHHOE YHCIIO PAaBHO 7, OCTABIINECS 3aJyMaHHbIE YUCIa —
910 8 u 8 wiu 16. [{nsg 3axymanssix uucen 7, 8, 8, 8, 10 u 7, 8, 10, 16 Ha nocke
Oynet 3ammcaH HaOOp, TaHHEIH B YCIOBHH.

OtBert: a) 2,2,2,2,2;0)HeT; B) 7,8, 8,8, 10w 7, 8, 10, 16.

ConepxaHue KpUTEpUs Basnst

BepHo mnomydeHsl BCe NEpeducCleHHble (CM. Kpurepuil Ha 1 Oamn)

MOJTYOKPYKHOCTEIO.
2.2
OrtBeT: [_? - ;0
CopepxkaHue KpuTepus bannbt
O60CHOBaHHO NOJTYY€H MPABUIbHBINA OTBET 4
2 2
OO60CHOBaHHO TIOJYYEHBI BCE 3HAYCHUS: d =— 3 a=— = a=0. OrBer
2
OTJIMYAETCSl OT BEPHOTO TOJBKO HCKIIOYEHHEM TOYKH a =— 3 W/WiH 3
2
BKJIIOYEHHEM TOYKH d = — 0
2
OO60CHOBAHHO MOJIY4YEHBI BCE 3HAYCHUS: d = — 3 a=-— 7 a=0 2
. N 2 2
BepHo HaiineHo o1HO UM 1Ba U3 3HAUYEHUN a = — 3 a=-— 7 wi a=0 1
Pemienrie He COOTBETCTBYET HH OJHOMY M3 KPHTEPHUEB, MEPEUHCICHHBIX 0
BBIIIIE
Maxcumanvrolii 6ann 4

PE3YABTATHI 4
BepHO moNydYeHBI TpH M3 TEpeYHCICHHBIX (CM. KpuTepuil Ha 1 Oam) 3
pE3yABTAaTOB

BepHo mnoiydeHbl Ba U3 NEPEUUCICHHBIX (CM. KpuTepuil Ha 1 Oamn) >

PE3yJIbTaTOB

3alyMaHO HECKOJbKO (HE 00S3aTENIbHO Pa3IMUYHBIX) HATYpPAJIBbHBIX 4YHCEN. OTH
YHCIa M UX BCE BO3MOXKHBIE CYMMBI (110 2, TI0 3 ¥ T..JI.) BBITUCHIBAIOT HA JOCKY B
nopsinke HeyObiBaHWs. ECIM Kakoe-TO 4YHCIO 7, BBIIMCAHHOE HAa JIOCKY,
MOBTOPSIETCS. HECKOJILKO pa3, TO Ha JIOCKE OCTABISETCS OJHO TAaKOE YUCIO 71, a
ocTajbHbIE YKciia, paBHbIe 7, cTUpatoTcs. Hanpumep, ecnu 3aaymans! uucna 1, 3,
3, 4, To Ha ocke OyneT 3amucan Habop 1, 3,4, 5, 6,7, 8, 10, 11.

a) [puBeanTe MprMep 3aTyMaHHBIX YHCEN, JJIs1 KOTOPBIX HA JOCKE OyAeT 3amucaH
Habop 2, 4, 6, 8, 10.

0) CymiecTByeT 1M MpUMEp TaKUX 3aJyMaHHBIX YHCEN, ISl KOTOPBIX Ha JOCKE
Oyzer 3amucan Habop 1, 3,4, 5,6, 8,10, 11, 12, 13, 15, 17, 18, 19, 20, 22?

B) [IpuBenute Bce mpuMephl 3aJlyMaHHBIX YHCEN, JJII KOTOPBIX Ha JIOCKe Oyner
3anucal Habop 7, 8, 10, 15, 16, 17, 18, 23, 24, 25, 26, 31, 33, 34, 41.
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BepHo mosydeH oiUH U3 CIEIYIOMIX Pe3yIbTaTOB!
— 000CHOBaHHOE pPELICHHE II. &}

— 000CHOBaHHOE pellIeHue 1. 0; 1
— 000CHOBaHHAsI OIICHKA KOIMYECTBA 3ayMaHHBIX YHCEN B 1I. 6;
— 00a Habopa 3aJyMaHHBIX YUCEJ B II. 8

Pemenue ne COOTBCTCTBYCT HU OAHOMY U3 KPUTCPUCB, NCPCUHUCIICHHBIX
BbIIIC

Maxcumanvrwii 6ain 4
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Kputepun oneHuBaHUS 3a1aHHIi ¢ pa3BEPHYTHIM 0TBETOM

cosx cosx —sinx
a) Pemnte ypaBuenue 14 =2 -7 .

0) Haiinure Bce KOpHM 3TOTO ypaBHEHUS, IPHHAUIEKAIIIE OTPE3KY {%, Zn} .

Pemenue.

a) [IpeoOpasyem ucxoqHOE ypaBHEHHE:

cos x cosx cosx —sinx cos X —sinx .
2 -7 =2 -7 ;7 =7 ; cosx=—sinx; tgx=—1,

OTKyJia x:—%+7tk, kelZ.

6) C moMombI0 YHCIOBOH OKPYXKHOCTH OTOEpEM KOpHH,

MIpUHAJUIeKAIINE OTPE3KY %; 2n

KpuTepun oueH1BaHWs 3aAaHnii C pasBEPHYTLIM OTBETOM

Yertpipéxyronsauk CFEG — uckomoe ceuenune. Otpesok CE — menuaHa
Tpeyroiabauka MAC , 3Ha4YuT,

V24 vomc? —ma®  Na4aB® s mc? 15
2 B 2 27
ITockonbky npsiMas AC TepneHIUKYJIApHA MIOCKOCTH MBD, nuaronanu
CE un FG ygerplpéxyronsauka CFEG nepneHIuKyJIspHbl, CIeJ0BaTeIbHO,

CE =

s _CE-FG _4542
CFEG — 2 - 4 .
452
OtBer: ———.
4
CopeprkaHue KpUTEpHst Bammer
OO60CHOBAHHO MOJIYYEH BEPHBIH OTBET 2
Perienrie comep)KUT OOOCHOBAHHBIA MEPEXOA K IIAHUMETPUICCKOM
3ajaye, HO TMOJIyYeH HEBEPHBII OTBET UJIM PELICHUE HE 3aKOHUEHO, 1

WU TPU IPABUWJIBHOM OTBETE PEIICHUEC HEAOCTATOIHO 000CHOBaHO

Pemenne He cOOTBETCTBYET HM OJHOMY U3 KPUTEPUEB, NEPEUMCIEHHBIX
BBIIIE

Maxcumanvuoiit 6ain 2

3n. In
Ilonyunm uncna: —; —.
4° 4
T 3n. Tn
OrtBerT: a) —Z+TCk, kGZ, 6) T, T
CopaeprkaHue KpuTepHs bausl
OO0CHOBaHHO IIOJTY4YEHBI BEpPHBIE OTBETHI B 000MX IyHKTaX 2
OO0CHOBaHHO NOTY4eH BEPHBIA OTBET B MYHKTE ¢ WM B MYHKTE 6 1

Pemienne He cOOTBETCTBYET HM OJHOMY U3 KPUTEPUEB, NEPEUMCIEHHBIX
BBIIIIE

0
Maxcumanvroiit 6ain 2

B npaBuwibHON yeThpéxyronabHoil nupamune MABCD c BepmiuHOi M CTOPOHBI
9 .. o
OCHOBaHHS pPaBHBI 2 a OokoBble péOpa paBHEI 12. HalimuTe miomans cedeHUS

MUpaMUbl TJIOCKOCTBIO, Mpoxonsiiei depe3 Touky C U cepenuHy pebpa MA
napajienabHo npsMoi BD .

Pemenue.

ITyctb Touka E — cepenuna pebpa MA. Otpezox CE
nepecekaet miockocte MBD B Touke P. B TpeyrompHuKe
MAC Ttouka P sBnsieTcs TOYKOM IepeceyeHHsl MeIuaH,
cienoarenbHo, MP:PO=2:1, tne O — UeHTp
ocHoBaHus mupamuzpl. Otpesok FG mapamienen BD u
IPOXOAUT 4epe3 Touky P (Touka F' mpuUHAmIEKHUT pedpy
MB, G —pebpy MD), otkyna

MF :FB=MG:GD=MP:PO=2:1;

FG:%BD:MT'AB:y/E,
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Pemnte cuctemy HepaBeHCTB
x+5

log,_,—*>_>_12,
T (x—6)"?
2
FERAY - 30x" +7x—42 <7.
x—6
Pemenue.
1. PemuM nepBoe HEpaBEeHCTBO CHCTEMBI:
log6_xﬁ2—12; log6_x(x+5)—log6_x(x—6)122—12; loge_, (x+5)20.
x—

Paccmotpum aBa cityuast. Ilepssiit ciaydait: 0 <6 —x <1.
logs_ (x+5)>0, (0<x+5<1,
{0<6—x<1; {5<x<6;
Bropoii ciyqaii: 6 —x>1.
loge_ (x+5)20, (x+5>1,
{6—x>1; {X<5,

HET peLIeHUi.

oTkyna —4<x<5.

Pemenue nepBoro HepaBeHCTBA UCXOAHOM cUCTEMBL: —4 < x <5.
2. Pemum BTOpOE HEPABEHCTBO CHCTEMBI:

2 2
x3+7x2+30x +7x—42$7;x3+7x2+30x <0:
x—06 x—06
2
P x® —12x? <0: X (x—3)(x+4)£0.

x—06 x—06
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Pemrenrie BTOpPOro HEpaBEHCTBA HWCXOMHOW cHCTeMbl: x<—4; x=0;
3<x<6.
3. Pemenue ncxomHoi cucteMbl HepaBeHCTB: x =—4; x=0; 3<x<5.

Otser: —4;0; [3;5).

CopneprkaHne KpUTepHs babr

OO0CHOBaHHO TIOTy4€H BEPHBIH OTBET 3
OO0OCHOBaHHO TIOJIyYEHBI BEPHBIE OTBETHI B OOOHMX HEPAaBEHCTBAX 5
HCXOJTHON CHCTEMBI
OOGOCHOBaHHO IOJIyYeH BEpHBII OTBET B OJHOM HEPaBEHCTBE MCXOIHOM |
CHUCTEMBI
Pemienrie He COOTBETCTBYET HHU OJHOMY M3 KPUTEPUEB, MEPEUHCICHHBIX 0
BBIIIIE

Maxcumanvuwiii 6a1n 3

Oxpy>xHocTH paanycos 3 u 9 ¢ nentpamu O; 1 O, COOTBETCTBEHHO KacaroTcs B

touke A. IIpsmas, mpoxoasmas 4epe3 TOUKy A, BTOPUYHO MEPeceKaeT MEHBIIYIO
OKpY>KHOCTh B TOuke B, a Oompmryto — B Touke (. Haiinmte mmomans
tpeyronsHuka BCO, , ecnmu LABO, =30°.

Pemenne.
Touku O,, O, u A nexar Ha oguoil npamoii. ITockonbKy TpeyronabHUKH

BO A n CO,A pasuobenpennsie, LABO, = ZBAO, = £LCAO, = LACO, =30°,

otkyaa AB=20,4-cos30°= 33, AC= 20,A4-c0s30°= 93, “

BosmoxHbl n1Ba ciy4dasd. IlepBblil ciydail: OKpY>KHOCTH
KacaroTcsi BHyTpeHHUM 00pa3oM (puc. 1), Toraa Touka B Jexut
Mmexny Toukamu 4 u C, otkyna BC = AC - AB = 6v3.

BC-CO, -sin ZBCO, 2743
==

A

SBCOz = 2 Puc. 1
Bropoit cinyyaii: OKpy»KHOCTH KacarOTCsl BHELIHUM
obpasom (puc.2), Torma TouKa A JEXKHT MEXTY \
Toukamu B u C, BC:AC+AB:12x/§. 4 0,
BC-CO, sin ZBCO AN
Ssco, = = 2-27V3. =
Ortger: 2743 WIH 27\/5. Puc. 2

2
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KpuTepun oueH1BaHWs 3aAaHnii C pasBEPHYTLIM OTBETOM

ConepxaHue KpUTepus bannbl
PaccMOTpeHBI Bce BO3MOXKHBIE TEOMETPHUYECKHE KOHQUTyparmuu W 3
[IOJIy4€H NPaBUJIbHBIA OTBET
PaccmoTpera xoTst OB 0JJHa BO3MOXHAsI TeOMETpHUIecKasi KOHPUTypanus, 5

B KOTOpOﬁ TTOJIYYCHO IMPaBUWJIbHOC 3HAYCHUC HCKOMOM BEJIMUHHBI

PaccmoTpena xoTst ObI 0JJHa BO3MOXHAsI TeOMeTpHUIecKasi KOH(PHUTypanus,
B KOTOPOI1 0JIy4eHO 3HAYEHUE MCKOMOH BEJIMYUHBI, HEIIPABUIILHOE U3-3a 1
apr(MeTHYECKOH OIIMOKU

Pemenue He COOTBCTCTBYCT HHU OAHOMY U3 KPUTCPUCB, NNECPCUHUCIICHHBIX
BBILIC

Maxcumanvrvii 6aun 3

Haiinure Bce 3HaYeHUA a , IPH KaXXJOM M3 KOTOPBIX YpaBHEHHE
[ 2
ax++—-3-4x—-x" =3a+1
UMeEET €IMHCTBEHHBIH KOPEHb.

Pemenue.

3anuiieM ypaBHEHHE B BHAE + — 3 —4x—x2 =—ax+3a+1. PaccmoTpum nBe
GyHKIUM: f(x):\/—3—4x—x2 u g(x)=-ax+3a+1. T'padukom QyHKuMHK

2 2
f(x)=41"=(x+2)" sBastercs MOIyOKPYKHOCTb paguyca | ¢ LEHTPOM B TOUKE
(—2;0), mexaimasi B BepXHEeH HOIYIIIOCKOCTH (CM. prc.). IIpi Kax0M 3HAYCHHHA
a rpapukom dyHkimu g(x) sABISETCS mpsiMas ¢ YrIoBbIM Kod(bHLHeHTOM —a,

npoxozswmas yepes Touxy M (3;1).

YpaBHenue nMeeT — Y
€JIMHCTBEHHBIA KOPEHb, €CIIH C 1 M_
rpapukn Qynkumii  f(x) n !
g(x) nmeroT enuHCTBEHHYIO A B !
o0IIyI0 TOUKy: MuOO mpsAMas _ 3 ~1 0 3 x

KacaeTcs IOJTyOKpPY>KHOCTH,
6o mepecekaet e€ B eAMHCTBEHHOH TOUKe.

Kacarensnas MC, npoBenéHHas U3 TOUYKU M K NOJIyOKPY>KHOCTH, UMEET
yTJIOBOH KO3 (UIMEHT, PaBHBIA HYIIO, TO €cTh mpu a =0 HCXOAHOE ypaBHEHHE
MMeeT eAWHCTBEHHBIN KopeHb. [Ipum —a <0 mpsiMas He mMeeT OOIMX TOYEK C
HOTYOKPYXHOCTBIO.

ITpsimast MA , 3anaHHast ypaBHEHUEM Y =— ax +3a + 1, IPOXOAUT Yepe3 TOUKU

M(3;1) u A(-3;0), cuenoBarenbHo, e yrioBoi kod(duiueHt —a:%. Ipu

1
0<—a< 3 mpsMasi, 3aJjaHHasl ypaBHEHUeM Y =—ax+3a+1, umeer nBe odume
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TOUYKM C  IONYyOKpYXHOCTbO. Ilpsimas  MB, 3agaHHas  ypaBHEHHEM

y=—ax+3a+1, npoxomur uepes touku M (3;1) u B(—1;0), cnenosarensho, eé
1

YII0BOH KOAPPULUEHT — a = % IIpu 3 <-a S% npsiMasi, 3a/laHHasi ypaBHEHUEM

y=—ax+3a+1, umeeT yrioBoi kKo3QpuimeHT Oonplie, yeM y npsmMoit MA, u He
Oonbmre, yeM y mpsmMoidl MB, W mepecekaeT MOJYOKPYKHOCTh B €IWHCTBEHHOMN

1 1
touke. Ilomywaem, uro mpu —ZSa<—€ HUCXOJHOE YpaBHEHUE HMeEeT

o 1
€MHCTBEHHBIH KopeHb. Ilpu —a>Z npsMas He uMeeT OOMHMX TOYeK C

KpuTepun oueH1BaHWs 3aAaHnii C pasBEPHYTLIM OTBETOM

Pemenue.

a) 3agymaHHBIe 4Hcna 2, 2, 2, 2 maloT TpeOyemblii HaOOp, 3alCaHHBIN Ha
JIOCKE.

6) [Tockonbky 3amyMaHHBIE YHCIa HAaTypalbHBIE, TO HAUMEHBIIEE UHCIO B
Habope — 3TO HaWMCHBIIEe M3 3aJyMaHHBIX YHCEN, a HAMOONbIIEe UHCIO B
Habope — 3TO CymMMa BceX 3aayMaHHBIX umcen. Cpemd 4Yucen 3amMcaHHOTO
Habopa MJOMKHAa OBITh CyMMa BCEX 4YHCEN, KpPOME HaWMEHBIIEro, TO ecCTb
22—-1=21. Ho atoro uucna HeT B Habope, MOITOMY HE CYyIIECTBYET IpUMeEpa
TaKMX 3aJyMaHHBIX YHCEJ, JII KOTOPOrO Ha JOCKe OyneT BhIMHCaH Habop H3
YCIIOBHSL.

B) Uucino 9 — HauMmeHblllee YUCIO B HaOOpe — SBIISCTCS HAUMEHBIIUM M3
3aJyMaHHBIX 4YHCEN, a HaumOoiblllee YHCIO B Habdope — 3TO CymMMa BCEX
3aqyMaHHBIX 4ncel. [109TOMy KOJIMYECTBO 3aJyMaHHBIX YHCEN HE MPEBOCXOIHUT

. 52
Lenoi yactu ——, 1o ectb 5. Kpome Toro, uncna 10 u 11 meHblIe, yem cymma ABYX
9

yucen 9, MO3TOMY OHHM TaKKe SBISIOTCA 3aJlyMaHHBIMH. 3HAuuT, CcyMMa
OCTaBINUXCS 3aJyMaHHBIX 4ncel paBHa 52 -9 —10—11=22. Takum oOpa3om, TaKk
KaK HauMEHbIIIee 33[yMaHHOE YHCIIO PaBHO 9, OCTaBIIHECs 3ayMaHHbIE YHCIA —
910 11 u 11 nnm 22. J{ng 3agymanusix yucen 9, 10, 11, 11, 11 u 9, 10, 11, 22 Ha
Jlocke OyneT 3amnucaH Habop, TaHHBIN B YCIOBUH.

Otger: a) 2,2,2,2;6)Her; B) 9,10, 11, 11, 11 wm 9, 10, 11, 22.

CopeprkaHue KpUTepHst basnbt

BepHo mnomyueHbl Bce mnepeduciieHHble (M. KpuTepud Ha 1 Gamn)

PE3yIBTATHI 4
BepHo monydeHbl TpU M3 NEpedyHCcleHHBIX (CM. Kputepuid Ha 1 Ga) 3
pe3yIbTATOB

BepHo monyueHbl Ba M3 TEpEYMCICHHBIX (CM. KpuTepuid Ha 1 Oa) 5

pe3yJIbTaToB

MOJTYOKPYKHOCTEIO.
1. 1
OrtBeT: [—Z; s ; 0.
CopepxkaHue KpuTepus bannbt
O60CHOBaHHO NOJTYY€H MPABUIbHBINA OTBET 4
1 1
OO60CHOBaHHO TIOJYYEHBI BCE 3HAYCHUS: d =— 1 a=-— ra a=0. OtBeT
1

OTJIMYAETCSI OT BEPHOTO TOJNBKO HCKIIOYEHHEM TOUYKH d =— 1 /M 3

1
BKJIFOYEHHEM TOYKH d = — 3

1 1
O060CHOBaHHO MOJTYYEHBI BCE 3HAUCHUS: O = — 1 a=-— ra a=0 2
. . 1 1
BepHo HaiineHo ofHO WM 1Ba U3 3HAYEHUN a = — 1 a=-— 3 wi a=0 1
Pemienrie He COOTBETCTBYET HHM OJHOMY M3 KPHTEPHUEB, MEPEUHCICHHBIX 0
BBIIIIE
Maxcumanvrwlil 6ann 4

3agymMaHO HECKOJNBKO (HE 00S3aTeNbHO PA3IHYHBIX) HATypalbHBIX YHCEN. OTH
9HClIa ¥ UX BCE BO3MOXKHBIE CYMMEI (10 2, TI0 3 U T.JI.) BBIMUCHIBAIOT Ha JOCKY B
nopsaake HeyObiBaHus. Ecnim Kakoe-TO 4YMCIO 71, BBIMHCAaHHOE Ha JIOCKY,
MOBTOPSETCSI HECKOIBKO Pa3, TO HA JOCKE OCTaBIISAETCS OJHO TAaKOE YHCIO 71, a
OCTaJIbHBIE YUCIIA, PaBHBIE 71, cTUpatoTcs. Hanpumep, eciau 3axymansl yucna 1, 3,
3, 4, To Ha nocke Oynet 3amucad Haoop 1, 3,4, 5,6,7,8, 10, 11.

a) IIpuBeanTe mpuMep 3aJyMaHHBIX YUCEN, AT KOTOPBIX Ha JOCKe OyJeT 3amucaH
Habop 2, 4, 6, 8.

0) CymecTByeT nH IpuUMep TaKMX 3aJyMaHHBIX 9HCEN, U KOTOPHIX Ha JOCKE
Oyner 3anucan Habop 1, 3,4,5,6,9, 10, 11, 12, 13, 14, 17, 18, 19, 20, 22?

B) [IpuBenure Bce MpHMeps! 3ayMaHHBIX YHCEN, A KOTOPHIX Ha Jocke Oyner
3ammcas Habop 9, 10, 11, 19, 20, 21, 22, 30, 31, 32, 33, 41, 42, 43, 52.
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BepHo momny4eH oAauH U3 CIEeOYIOMNX PE3yIbTaToB:
— 000CHOBaHHOE pelIeHHe 1I. a;

— 00OCHOBAaHHOE pelleHHeE II. 0; 1
— 000CHOBaHHasl OLIEHKA KOJMUECTBA 3alyMaHHbIX YHCE B II. 6;
— 00a HaOopa 3ayMaHHBIX YUCE B II. 8

Pemenue ne COOTBCTCTBYET HU OAHOMY U3 KPUTCPUCB, NEPECUNUCIICHHBIX
BBIIIC

Maxcumanvroiil 6ain 4
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Kputepun oneHuBaHUS 3a1aHHIi ¢ pa3BEPHYTHIM 0TBETOM

a) Pemnte ypaBHeHue 12Si"x = 3Sinx L4507

0) Haiinure Bce KOpHH 3TOTO ypaBHEHUS, IPHHAUICKAIIIE OTPE3KY {Zn; 7—“]

Pemenue.

a) [IpeoOpasyem ucxoqHOE ypaBHEHHE:
sinx sinx sinx cos X sin cos .
3UELQINY S Y Q5T g 4% inx =cosx; tgx =1,

OTKyJia x:%+nk, keZ.

6) C moMOIIBI0 YHCIOBOM OKPYXHOCTH OTOEpPEM KOpHH,

=]
MIpUHAJUIeKAINE OTPE3KY | 27; —— |.

2
9 . 13n
ITonyunm uncna: —; ——.
47 4
n 91 . 13n
OtBet: a) —+1k, keZ;0) —; —
4 47 4
CopaeprkaHue KpuTepHs bausl
OO0CHOBaHHO IIOJTY4YEHBI BEpPHBIE OTBETHI B 000MX IyHKTaX 2
OO0CHOBaHHO NOTY4eH BEPHBIA OTBET B MYHKTE ¢ WM B MYHKTE 6 1
Pemenne He COOTBETCTBYET HHM OJHOMY H3 KPUTEPUEB, MEPEUHCICHHBIX 0
BBIIIIE
Maxcumanshwiil bann 2

B npaBuwibHON yeThpéxyronabHoil nupamune MABCD c BepmiuHOi M CTOPOHBI
OCHOBaHHUS paBHBI 6, a OOkoBble pEOpa paBHBI 5. Haliaure miomanb ceveHuUs
MUpaMHIBI TUIOCKOCTBIO, TIPOXOAsNIeld yepe3 Touky A u cepenuHy pebpa MC
napajienabHo npsMoil BD .

Pemenne.

Iycts Touka E — cepenuna pebpa MC . Otpesox AE
nepecekaer miockoctb MBD B Touke P. B TpeyroiabHuke
MAC Touka P sBnsieTCs TOYKOH IlepecedeHus MeJuaH,
cnepoBarensHo, MP: PO =2:1,tne O — 1HeHTp OCHOBaHUS
mupamugsl. Otpe3ok FG mnapamuieneH BD u npoxoaut
yepe3 Touky P (touka F' mpunamiexur peopy MD, G —
pebpy MB), otkyna

MF:FD=MG:GB=MP:PO=2:1;

FG:%BDZEi%£§:4J§_
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KpuTepun oueH1BaHWs 3aAaHnii C pasBEPHYTLIM OTBETOM

Yetsipéxyronmsauk AFEG — uckomoe cedenue. Otpe3ok AE — menuana
Tpeyroiabauka MAC , 3Ha4YuT,

g oN24C 1 oMa’ —MC? _N44B 1 ma’ 13
2 2 2
ITockonbky npsiMas AC TmepneHIUKYJIIpHA MIockocTd MBD, nuaronanu
AE n FG 4gersipéxyronbHuka AFEG nepneHIuKyIspHbL, CI€I0BaTENIbHO,

AE-FG
S g ~AEFG 1375

2
Otser: 13v/2.
ConepxaHue KpUTepus bannbl
OO60CHOBaHHO MOJTYYEH BEPHBIA OTBET 2
Pemenne conepkur OOOCHOBAaHHBIA IEpexoa K IUIAHUMETPHUYCCKOM
3aJauye, HO TOJTyYeH HEBEPHBII OTBET WJIH PELICHUE HE 3aKOHUEHO, 1

HJI TIPU TPABHUIIBHOM OTBETC PCIHICHUEC HEAOCTATOYHO 000CHOBaHO

Pemenue ne COOTBETCTBYET HU OAHOMY H3 KPUTCPUEB, NEPEUNCICHHBIX
BBIIIC

Maxcumanvhwiii 6ann 2

Pemnte cuctemy HepaBeHCTB

logs_, L“w >-10,
(x-5)
2
x° +8x? +—50x +x—7 <I.
x—7
Pemenue.
1. Pemnm nepBoe HEpaBEHCTBO CUCTEMBI:
x+4

1°g5—xW2_10§ logs_x(x+4)—log5_x(x—5)102—10; logs_ (x+4)=0.
x=5

Paccmotpum nBa ciydas. Ilepssiil caydait: 0 <5—x<1.
>
logs_.(x+4)>0, {0 <x+4<l, o pelIeHuiA.
0<5-x<1; 4<x<5;
Bropoii ciyqaii: 5—x>1.

{logs_x(x+4)20, {x+421

> _3<
S xol: v<A, oTkyna —3<x<4.

PemieHne nepBoro HepaBeHCTBA UCXOMAHON CUCTEMBL: —3 < x < 4.
2. Pemum BTOpOE HEPABEHCTBO CHCTEMBI:

2 2
FEIE VS REI(E S Sulf S PRSP SVE BRI S
x—7 x—=17
2
xtrx? —6x? <0: X (x—2)(x+3)£0.
x—=17 x—17
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Pemenne BTOpOro HepaBeHCTBA HCXOAHOM cucreMbl: x<-3; x=0;
2<x<7.
3. Pemenne ucxoiHOM cuCTeMbl HepaBeHCTB: x =—3; x=0; 2<x<4.

Otser: —3;0; [2;4).

CopneprkaHne KpUTepHs babr

OO0CHOBaHHO TIOTy4€H BEPHBIH OTBET 3
OO0OCHOBaHHO TIOJIyYEHBI BEPHBIE OTBETHI B OOOHMX HEPAaBEHCTBAX 5
HCXOJTHON CHCTEMBI
OOGOCHOBaHHO IIOJIyYeH BEpPHBII OTBET B OJHOM HEPaBEHCTBE MCXOIHOM |
CHUCTEMBI
Pemienrie He COOTBETCTBYET HHU OJHOMY M3 KPUTEPUEB, MEPEUHCICHHBIX 0
BBIIIE

Maxcumanvuwiii 6a1n 3

Oxpy>xHoctr paauycos 2 u 10 ¢ uenrpamu O; u O, COOTBETCTBEHHO KacaloTCs B

touke A. I[Ipsmas, mpoxoasias 4yepe3 TOUKy A, BTOPUYHO MEPECEKaeT MEHBIIIYIO
OKpY>KHOCTh B Touke B, a Oompmryto — B Touke (. Haiiaute mmomans
tpeyronsHuka BCO, , ecmu ZABO, =22,5°.

Pemenne.
Touku O,, O, u A nexar Ha ogHoH npamoi. ITockonbKy TpPeyroibHUKH

BO,4 n CO, A paBrobenpennsie, LABO, = LBAO, = LCAO, = LACO, =22,5°,
otkyna AB=20,A4-c0s22,5°=4-c0s22,5°, AC=20,A-c0s22,5°=20-c0s22,5°.

N

Bo3moxnsl aBa cimydas. IlepBblil ciydaid: OKpY>KHOCTH
KacaroTcsi BHYTpEeHHHM oOpasoMm (puc. 1), Torma touka B
JIKUT MEXTY TOYKaAMH A u C, OTKyza
BC=A4AC—-A4B=16-c0s22,5°.

g _BC-CO, -sin/BCO,
BCO, = B =
Puc. 1
=80-c0s22,5°-5in22,5° = 20/2.

Brtopoii ciayuaii: oOKpyXHOCTH KacarOTCsl BHEITHUM
oOpa3zom (puc.2), Toraa Touka A JIKUT MEXKIY
toukamMu B u C, BC=AC+ AB=24-cos22,5°.

BC-CO, -sin ZBCO,

\ 4
SBCO2 = B

=120-c0s22,5°-5in22,5° =30/ 2. Puc. 2
OTBeT: 20\/5 WIIH 30\/5.

/

A

/
Vs
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KpuTepun oueH1BaHWs 3aAaHnii C pasBEPHYTLIM OTBETOM

ConepxaHue KpUTepus bannbl
PaccMOTpeHBI Bce BO3MOXKHBIE TEOMETPHUYECKHE KOHQUTyparmuu W 3
[IOJIy4€H NPaBUJIbHBIA OTBET
PaccmoTpera xoTst OB 0JJHa BO3MOXHAsI TeOMETpHUIecKasi KOHPUTypanus, 5

B KOTOpOﬁ TTOJIYYCHO IMPaBUWJIbHOC 3HAYCHUC HCKOMOM BEJIMUHHBI

PaccmoTpena xoTst ObI 0JJHa BO3MOXHAsI TeOMeTpHUIecKasi KOH(PHUTypanus,
B KOTOPOI1 0JIy4eHO 3HAYEHUE MCKOMOH BEJIMYUHBI, HEIIPABUIILHOE U3-3a 1
apr(MeTHYECKOH OIIMOKU

Pemenue He COOTBCTCTBYCT HHU OAHOMY U3 KPUTCPUCB, NNECPCUHUCIICHHBIX
BBILIC

Maxcumanvrvii 6aun 3

Haiimute Bce 3HaUeHHS a , IPU KOKAOM U3 KOTOPBIX ypaBHEHHUE
[ 2
ax++y—-8—6x—x" =2a+1
MeeT eTUHCTBEHHBIH KOPEHb.

Pemenue.
3anuiieM ypaBHEHHE B BHIC \ — 8 — 6x — x2 =—ax+2a+1. Paccmorpum nBe
yHKIUKH: f(x)=4—-8—-6x—x" u g(x)=—ax+2a+1. I'paduxom ¢yHKIIUN
8—6x—x" 2a+1. T

2 2
S(x)=41"=(x+3)" sBusercss nOIYOKpY,KHOCTH pagmyca 1 ¢ LEHTPOM B TOHUKE
(—3; 0) , Jexarnias B BepxHel monymiaockocTu (cM. puc.). [Ipu kaxxaom 3HaueHUN
a rpapukom dyHkimu g(x) sABISETCS mpsiMas ¢ YrIoBbIM KodbuLHeHTOM —a,

MpoXoJsIias 4epe3 TOUKY

M(2;1). y
\

VpaBHeHue HUMeeT C 1 M
€IMHCTBEHHBI KOpPEHb, €CIH !
rpapukn Qynkumii  f(x) u 4 2 |
g(x) mvetor emuncTBeHHYIO _ 4 _5 0 7 x

0o0IIYyI0 TOYKY: THOO TpsMas
KacaeTcs IMOIyOKPY>KHOCTH, THOO0 IepeceKkaeT e B eJHHCTBEHHON TOUKE.
Kacarensnas MC, npoBenéHHast U3 TOUYKU M K NOJIyOKPY>KHOCTH, UMEET
yTJIOBOH KO3 (UIMEHT, PaBHBIA HYIIO, TO €cTh mpu a =0 HCXOAHOE ypaBHEHHE
MMeeT eAWHCTBEHHBIN KopeHb. [Ipum —a <0 mpsiMas He mMeeT OOIMX TOYEK C
HOTYOKPYXHOCTBIO.
Ilpsimass MA, 3amaHHas ypaBHEHHeM y=-—ax+2a+1, Opoxomur dyepes

toukn M (2;1) n A(-4;0), cienoBarensHo, e€ yrioBoii koadduiueHT — a :%.

1

[Ipu 0<—a<— mnpsmasd, 3anaHHas ypaBHeHHEM ) =—ax+2a+1, umeer nBe

(o)
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o0mue TOYKH C MONyOKpYXHOCThIO. IIpsmas MB, 3amaHHas ypaBHEHHEM
y=—ax+2a+1, npoxomur uepes toukn M (2;1) u B(—2;0), ciuenoBarensHo,
1 1

e€ yrioBol KodpPHUUIUEHT —a= 1 IIpu 3 <-a< % npsiMasi, 3aJaHHas

ypaBHEHHUEM ) =—ax+2a+1, uMeeT yriaoBoil KodpduimeHt Ooiblie, YeM y
npsMoit MA, u He Oomblie, 4eM y npsiMoii MB, 1 niepeceKaeT IMOJIyOKPYKHOCTE B

o 1 1
€MHCTBEHHOW Touke. [lomydaem, 4ro mpu —ZSa<—€ HCXOJHOE ypaBHEHHE

. 1
MMeEeT E€IMHCTBEHHbIM KkopeHb. [lpy —a >Z npsMas He UMeeT OOLIMX TOuYeK C

KpuTepun oueH1BaHWs 3aAaHnii C pasBEPHYTLIM OTBETOM

Pemenue.

a) 3agymannblie uncna 1, 1, 1, 1, 1, 1 marot TpeOyembiii HabOp, 3anuMcaHHBIN
Ha JIOCKE.

0) ITockonbKY 3aayMaHHbIC YHCIA HATypajbHbIC, TO HAUMEHBIIEE YHCIO B
Ha0ope — 93TO HaWMEHbIICe M3 3aJAyMaHHBIX YHUCEN, a HauOOoJIbIIEe YUCIO B
Habope — 93TO cyMMa BceX 3aayMaHHBIX uuced. Cpeam dYucen 3amucaHHOTO
HaOopa JODKHA OBITh CyMMa BCEX YHCEN, KpOME HAWMEHBINEro, TO €CTh
22—-1=21. Ho aToro uucima HeT B Habope, MOITOMY HE CYNIECTBYET MpUMepa
TaKMX 3aJyMaHHBIX YHCEN, JUISl KOTOPOro Ha JOCKe OyaeT BhIMUCaH HaOop W3

YCIIOBHAL.
B) Uncno 10 — HamMeHbIIee YHCIO B HAOOpe — SIBIETCS HANMEHBIINM H3
3aJlyMaHHBIX 4YHCE], a HauOoibllee YHCIO B HAabOpe — 3TO CyMMa BCEX

3aqyMaHHBIX 4ncel. [103ToMy KOJNMYECTBO 3aAyMaHHBIX UHCEN HE MPEBOCXOIUT
. 59
LIEJIOHN 4acTH T0° TO ecTh 5. Kpome Toro, uncna 12 u 13 MeHsble, 4eM cyMMa IABYX

yucen 10, mOSTOMY OHM TakKe SBISIOTCS 3aAyMAaHHBIMH. 3HAuuT, CyMMa
OCTaBIIMXCS 3alyMaHHbIX ynceln paBHa 59 —10 —12 —13 = 24. Takum oOpa3om, Tak
KaKk HauMeHbllee 3aJyMaHHoe 4Hciao paBHO 10, ocraBiiuecs 3aayMaHHbIE
yucnaa — 3710 12 u 12 unu 24. lns 3agymanssix uucen 10, 12, 12,12, 13 u 10, 12,
13, 24 Ha nocke OyzmeT 3amucaH HabOp, TAHHBIA B YCIOBHU.

OtBer: a) 1, 1, 1, 1, 1, 1; 6) met; B) 10, 12, 12, 12, 13 wum 10, 12, 13, 24.

MOJTYOKPYKHOCTEIO.
1. 1
OrtBeT: [—Z; s ; 0.
CopepxkaHue KpuTepus bannbt
O60CHOBaHHO NOJTYY€H MPABUIbHBINA OTBET 4
1 1
OO60CHOBaHHO TIOJYYEHBI BCE 3HAYCHUS: d =— 1 a=— ra a=0. OrBer
1
OTJIMYAETCSl OT BEPHOTO TOJBKO HCKIIOYEHHEM TOYKH a =— ) W/WiH 3
1
BKJIIOYEHHEM TOYKH d = — 3
1 1
OO60CHOBAHHO MOJIY4YEHBI BCE 3HAYCHUS: d = — 1 a=-— i a=0 2
. N 1 1
BepHo HaiineHo o1HO UM 1Ba U3 3HAUYEHUN a = — 1T a=-— 3 wi a=0 1
Pemienrie He COOTBETCTBYET HH OJHOMY M3 KPHTEPHUEB, MEPEUHCICHHBIX 0
BBIIIIE
Maxcumanvrolii 6ann 4

ConepxaHue KpUTEpUs Basnst
BepHO modydeHBI Bce IepedMCICHHBIE (CM. KpuTepui Ha 1 Oam) 4
Pe3yJIbTaThI
BepHO moNydYeHBI TpH M3 TEpeYHCICHHBIX (CM. KpuTepuil Ha 1 Oam) 3
pe3yIbTaToB
BepHO moiydeHEI 1Ba W3 INEpeUYHCIEHHBIX (cM. KpuTepuii Ha 1 Oam) )

PE3yJIbTaTOB

3alyMaHO HECKOJbKO (HE 00S3aTENIbHO Pa3IMUYHBIX) HATYpPAJIBbHBIX 4YHCEN. OTH
YHCIa M UX BCE BO3MOXKHBIE CYMMBI (110 2, TI0 3 ¥ T..JI.) BBITUCHIBAIOT HA JOCKY B
nopsinke HeyObiBaHWs. ECIM Kakoe-TO 4YHCIO 7, BBIIMCAHHOE HAa JIOCKY,
MOBTOPSIETCS. HECKOJILKO pa3, TO Ha JIOCKE OCTABISETCS OJHO TAaKOE YUCIO 71, a
ocTajbHbIE YKciia, paBHbIe 7, cTUpatoTcs. Hanpumep, ecnu 3aaymans! uucna 1, 3,
3, 4, To Ha ocke OyneT 3amucan Habop 1, 3,4, 5, 6,7, 8, 10, 11.

a) [puBeanTe MprMep 3aTyMaHHBIX YHCEN, JJIs1 KOTOPBIX HA JOCKE OyAeT 3amucaH
Habop 1, 2,3,4,5,6.

0) CymiecTByeT 1M MpUMEp TaKUX 3aJyMaHHBIX YHCEN, ISl KOTOPBIX Ha JOCKE
Oyner 3amucan Habop 1, 3,4,5,6,7,8,9, 14, 15, 16, 17, 18, 19, 20, 22?

B) [IpuBenute Bce mpuMephl 3aJlyMaHHBIX YHCEN, JJII KOTOPBIX Ha JIOCKe Oyner
3anmcal Habop 10, 12, 13, 22, 23, 24, 25, 34, 35, 36, 37, 46, 47, 49, 59.
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BepHo mosydeH oiUH U3 CIEIYIOMIX Pe3yIbTaTOB!
— 000CHOBaHHOE pPELICHHE II. &}

— 000CHOBaHHOE pellIeHue 1. 0; 1
— 000CHOBaHHAsI OIICHKA KOIMYECTBA 3ayMaHHBIX YHCEN B 1I. 6;
— 00a Habopa 3aJyMaHHBIX YUCEJ B II. 8

Pemenue ne COOTBCTCTBYCT HU OAHOMY U3 KPUTCPUCB, NCPCUHUCIICHHBIX
BbIIIC

Maxcumanvrwii 6ain 4
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Kputepun oneHuBaHUS 3a1aHHIi ¢ pa3BEPHYTHIM 0TBETOM

sinx sinx o—cosx
a) Pemnte ypaBuenue 107~ =277 -5 .

0) Haiinure Bce KOpHM 3TOTO ypaBHEHUS, IPHHAUIEKAIIIE OTPE3KY {— STE; - n} .

Pemenue.

a) [IpeoOpasyem ucxoqHOE ypaBHEHHE:

sinx sinx sinx —cosx sinx —Ccosx | .
2 -5 =2 -5 ;5 =5 ;sinx=—cosx; tgx=-1,

OTKyJia x:—%+nk, keZ.

6) C mOMOIIbIO YHCIIOBOH OKPYXKHOCTH OTOepéM KOpHHU,

MPUHAIJICKAIINE OTPE3Ky [— S_n; - n} .

KpuTepun oueH1BaHWs 3aAaHnii C pasBEPHYTLIM OTBETOM

Yertpipéxyronsauk CFEG — uckomoe ceuenune. Otpesok CE — menuaHa
Tpeyroiabauka MAC , 3Ha4YuT,

V24 vomc? —ma®  Na4aB® s mc? 15
2 B 2 27
ITockonbky npsiMas AC TepneHIUKYJIApHA MIOCKOCTH MBD, nuaronanu
CE un FG ygerplpéxyronsauka CFEG nepneHIuKyJIspHbl, CIeJ0BaTeIbHO,

CE =

s _CE-FG _4542
CFEG — 2 - 4 .
452
OtBer: ———.
4
CopeprkaHue KpUTEpHst Bammer
OO60CHOBAHHO MOJIYYEH BEPHBIH OTBET 2
Perienrie comep)KUT OOOCHOBAHHBIA MEPEXOA K IIAHUMETPUICCKOM
3ajaye, HO TMOJIyYeH HEBEPHBII OTBET UJIM PELICHUE HE 3aKOHUEHO, 1

WU TPU IPABUWJIBHOM OTBETE PEIICHUEC HEAOCTATOIHO 000CHOBaHO

Pemenne He cOOTBETCTBYET HM OJHOMY U3 KPUTEPUEB, NEPEUMCIEHHBIX

2
on Sn
Ilonyunm uncna: ——; —=—.
4 4
T on Sn
OtBet:a) ——+7nk, keZ;0) —=—; ——.
4 4 4
CopaeprkaHue KpuTepHs bausl
OO0CHOBaHHO IIOJTY4YEHBI BEpPHBIE OTBETHI B 000MX IyHKTaX 2
OO0CHOBaHHO NOTY4eH BEPHBIA OTBET B MYHKTE ¢ WM B MYHKTE 6 1

Pemienne He cOOTBETCTBYET HM OJHOMY U3 KPUTEPUEB, NEPEUMCIEHHBIX
BBIIIIE

N O

Maxcumanvroiit 6ain

B npaBuwibHON yeThpéxyronabHoil nupamune MABCD c BepmiuHOi M CTOPOHBI
9 .. o
OCHOBaHHS pPaBHBI 2 a OokoBble péOpa paBHEI 12. HalimuTe miomans cedeHUS

MUpaMUbl TJIOCKOCTBIO, Mpoxonsiiei depe3 Touky C U cepenuHy pebpa MA
napajienabHo npsMoi BD .

Pemenue.

ITyctb Touka E — cepenuna pebpa MA. Otpezox CE
nepecekaet miockocte MBD B Touke P. B TpeyrompHuKe
MAC Ttouka P sBnsieTcs TOYKOM IepeceyeHHsl MeIuaH,
cienoarenbHo, MP:PO=2:1, tne O — UeHTp
ocHoBaHus mupamuzpl. Otpesok FG mapamienen BD u
IPOXOAUT 4epe3 Touky P (Touka F' mpuUHAmIEKHUT pedpy
MB, G —pebpy MD), otkyna

MF :FB=MG:GD=MP:PO=2:1;

FG:%BD:MT'AB:y/E,
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BBIIIIE 0
Maxcumanvuoiit 6ain 2
Pemnte cuctemy HepaBeHCTB
4
log,_ e >-2,
3-x (x_3)2
2
S el + 21x" +3x-12 <3
x—4
Pemenue.
1. PemiM niepBOe HEPABEHCTBO CUCTEMBI:
log, . L‘lz >-2; log,_ (x+4)—log;_, (x—3)2 >-2; log;_ (x+4)20.

(x=3)
Paccmotpum aBa cityuast. Ilepssiit ciayyait: 0 <3 —x<1.
logy  (x+4)20, (0<x+4<1,
{O<3—x<1; {2<x<3;
Bropoii ciyyqaii: 3—x>1.
logy  (x+4)20, (x+4>1,
{3—x>1; {X<2,

HET peLICHUi.

oTkyna —3<x<2.

Pemenuie nepBoro HepaBeHCTBA UCXOAHOM cUCTEMBL: —3<x < 2.
2. Pemum BTOpOE HEPABEHCTBO CHCTEMBI:

2 2
x3+6x2+21x +3x_12£3;x3+6x2+21x <0:
x—4 x—4
2
xtroxt —3x? <0: X (x—l)(x+3)£0.
x—4 x—4
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Pemrenre BTOporo HepaBeHCTBA HCXOMHON cUCTeMBl: X< —3; x=0; 1<x<4.
3. Pemenue ncxomHoM cucteMbl HepaBeHCTB: X =—3; x=0; 1<x<2.
Otser: —3;0; [1;2).

CopeprxaHue KpuTepus bannbt

OO60CHOBAHHO MMOJIY4YEH BEPHBII OTBET 3
OOOCHOBaHHO TMONYYCHBI BEpHBIC OTBETHI B OOOMX HEPaBCHCTBAX ’
HCXOJTHON CUCTEMBI
OOOCHOBaHHO MONYYCH BEPHBIH OTBET B OJJHOM HEPABEHCTBE HCXOIHOM 1
CHUCTEMBI
PerieHrie He COOTBETCTBYET HUM OJHOMY M3 KPHTEPHEB, MEPEUHCICHHBIX 0
BBIIIIE

Maxcumanvuwiii 6a11 3

OxpyxHoctu paguycos 1 n 7 ¢ uenrpamu O; u O, COOTBETCTBEHHO KAaCAlOTCS B

touke A. IIpsmMas, mpoxoasmas yepes Touky A, BTOPHYHO NE€PECEKAeT MEHBILYIO
OKpPYXKHOCTb B TOuke B, a Oompmryto — B Touke C. Haiimure mnmomans
tpeyronsHuka BCO, , ecnmu ZABO, =22,5°.

Pemenue.

Touku O;, O, u A nexar Ha oxHOH NpsAMOH. IIOCKONBKY TpeyroJbHHUKH
BO,4 n CO, A paBrnobenpennsie, LABO, = LBAO, = LCAO, = LZACO, =22,5°,
orkyna AB=20,A4-c0s22,5°=2-c0822,5°, AC=20,A4-c0s22,5°=14-c0s22,5°.

Bo3moxubl aBa ciywast. IlepBblil ciydail: OKpy»XHOCTH

KacaroTcsi BHyTpeHHUM 00pa3oM (puc. 1), Toraa Touka B jnexur ‘(‘\

Mexay Toukamu 4 u C, otkyaa BC = AC - AB=12-c0s22,5°.

BC-CO, -sin£BCO,
S BCO, = B =

N

=42-¢c0s22,5°-sin22,5° =

&. Puc. 1
2

Bropoit cinyyaii: OKpy»KHOCTH KacarOTCSl BHELIHUM
obpazom (puc.2), Torma Touka A JIEKHT MEXIY

toukamu B u C, BC=AC+ AB =16-c0s22,5°. \ A O,

_ BC-CO, sin ZBCO, _ AN
B

SBC02 = D
=56-c0822,5°-5in22,5°=14/2.

2132

OTBeT: — WA 14\/5.

Puc. 2
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KpuTepun oueH1BaHWs 3aAaHnii C pasBEPHYTLIM OTBETOM

ConepxaHue KpUTepus bannbl
PaccMOTpeHBI Bce BO3MOXKHBIE TEOMETPHUYECKHE KOHQUTyparmuu W 3
[IOJIy4€H NPaBUJIbHBIA OTBET
PaccmoTpera xoTst OB 0JJHa BO3MOXHAsI TeOMETpHUIecKasi KOHPUTypanus, 5

B KOTOpOﬁ TTOJIYYCHO IMPaBUWJIbHOC 3HAYCHUC HCKOMOM BEJIMUHHBI

PaccmoTpena xoTst ObI 0JJHa BO3MOXHAsI TeOMeTpHUIecKasi KOH(PHUTypanus,
B KOTOPOI1 0JIy4eHO 3HAYEHUE MCKOMOH BEJIMYUHBI, HEIIPABUIILHOE U3-3a 1
apr(MeTHYECKOH OIIMOKU

Pemenue He COOTBCTCTBYCT HHU OAHOMY U3 KPUTCPUCB, NNECPCUHUCIICHHBIX
BBILIC

Maxcumanvrvii 6aun 3

Haiiiure Bce 3HAUEHUS. @ , IPH KAKIOM U3 KOTOPBIX YPABHEHUE

ax+\/—27—12x—x2 =7a+3

HMMeeT eJUHCTBEHHBIH KOPEHb.
Pemenue.

3anuiieM ypaBHEHHE B BUJE \/—27—12x—x2 =—ax+7a+3. Paccmorpum
nBe  (GyHKIUHU: f(x)=\1—27—12x—x2 u g(x)=—ax+7a+3. TI'papuxom

2 2
dyskumn  f(x)=4/3"—(x+6)" sBuseTcs NONYOKPYXHOCTH pagmyca 3 ¢
LeHTpoM B Touke (—6;0), nexamas B BepxHeil momymiockoct (M. puc.). Ilpu
KaXIOM 3HaueHHH a rpadukoM (yHKumn g(x) sBISETCS NpsMasi C YIJOBBIM

KO GULHEHTOM — a , Ipoxozsiias yepes Touky M (7;3).

y
\
C 3 M
A B 1
-9 -3 0 7 x

VpaBHEeHHE UMEeT eAMHCTBEHHBbIH KopeHb, eciu rpaduku Gpynkumit f(x) u
g(x) wuMeT eaMHCTBeHHYH OOLLY0 TOYKy: JMOO MpsiMas —Kacaercs
MOy OKPYKHOCTH, JIOO TIepecekaeT e€ B eANHCTBEHHOH TOYKe.

Kacarensnass MC, mpoBen€HHas U3 TOYKH M K TOJNYyOKPY)KHOCTH, UMEET
YII0BOH KOA(Q(HUIMEHT, PaBHBIN HYJIO, TO €CcTh pu @ =0 UCXOIHOE YpaBHCHHE
MMeeT eIWHCTBEHHBIH KopeHb. [Ipn —a <0 mpsmas He uMeeT OOIIUX TOYCK C
MOJTyOKPYKHOCTBIO.

[Ipsimass MA, 3agaHHas ypaBHEHHWEM Y =-—ax+7a+3, NPOXOAUT uepe3

TOUKH M (7; 3) u A(— 9; 0) , CIIeIOBaTENBHO, €€ yrioBoi koddunuent —a = %
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IIpu 0<—a< % npsimasi, 3aJlaHHasi ypaBHEHUEM y=—ax+7a+3, umeer jaBe

o0muye TOYKH C TOINYOKpYXHOCThIO. IIpsimas MB, 3amaHHas ypaBHEHHEM

y=—ax+7a+3, npoxomur 4epes toukn M (7;3) u B(—3;0), crenosarensHo,
e€ yrioBoil KodpGUUUEHT —a= 1% . IIpmn % <-a< % npsiMasi, 3aJaHHas
ypaBHEHUEM y=-—ax+7a+3, umeer yrioBod kod3dduuueHT Oonblie, 4eM y

npsmMoit MA, u He Gomblie, 4eM y npsiMoit MB, 1 mepeceKaeT IMOIyOKPYKHOCTE B

o 3 3
eMHCTBEHHOU Touke. [Tomyuaem, uTo nmpu T <a< T3 HCXOJHOE YpaBHEHUE

. 3
HUMECT CAMHCTBECHHBIM KOPCHB. HpH —a >E npsAMass HE UMECT 00IIKX TOYEK C

KpuTepun oueH1BaHWs 3aAaHnii C pasBEPHYTLIM OTBETOM

Pewmenue.

a) 3agymaHHble uncna 2, 2, 2, 2 nawt TpeOyeMblii Habop, 3amMCaHHBIA Ha
JIOCKE.

0) ITockonbKY 3aayMaHHbIC YHCIA HATypajbHbIC, TO HAUMEHBIIEE YHCIO B
Habope — O3TO HauMeHblee W3 3aJyMaHHBIX YHCed, a Hauboibliee YHUCIO B
Habope — 93TO cyMMa BceX 3aayMaHHBIX uuced. Cpeam dYucen 3amucaHHOTO
HaOopa JODKHA OBITh CyMMa BCEX YHCEN, KPOME HAWMEHBINEro, TO €CTh
22—-1=21. Ho aToro uucima HeT B Habope, MOITOMY HE CYNIECTBYET MpUMepa
TaKuX 3aJyMaHHBIX YHCEN, JUIsI KOTOPOro Ha JOcKe OyIeT BhIMMcaH Habop u3

YCIIOBHSL.
B) Unciio 9 — HamMeHbIllee YKHCIO B HA0Ope — SIBIISCTCS HAUMEHBIIUM W3
3aJyMaHHBIX YHCEN, a HauOOoJbIllee YHCIO B Habope — 3TO CymMMa BCex

3aqyMaHHBIX 4ncel. [103ToMy KOJNMYECTBO 3aAyMaHHBIX UHCEN HE MPEBOCXOIUT
. 52
LIEJIOHN 4acTH 3 1O ecTh 5. Kpome Toro, uncna 10 u 11 MeHsbIe, 4eM cymma AByX

yucen 9, MOSTOMY OHM TaKXKe SBILIIOTCS 3aJyMaHHBIMH. 3HAUUT, CyMMa
OCTaBIINXCS 33JyMaHHBIX guces paBHa 52—-9—-10-11=22. Takum oOpa3om, Tak
KaK HaMMEeHbIlIee 3a1yMaHHOE YUCIIO PaBHO 9, OCTaBIIMECS 3aJyMaHHBIE YUCIa —
10 11 u 11 nnm 22. J{ng 3agymanssix yucen 9, 10, 11, 11, 11 u 9, 10, 11, 22 Ha
Jocke OyneT 3ammcaH Habop, JaHHBIN B YCIIOBUML.

Otger: a) 2,2,2,2;6)Her; B) 9,10, 11, 11, 11 wim 9, 10, 11, 22.

CopeprkaHue KpUTEpHs Basbt
BepHOo mony4eHBl BCe TepeYMClieHHbIe (CM. Kputepuid Ha 1 Oamn) 4
Pe3yJIbTATHI
BepHo modydeHBl TpH W3 TMEPEYUCIICHHBIX (CM. KpuTepuil Ha 1 Oamn) 3
PEe3yJIbTaTOB
BepHo modydeHB JBa M3 MEPEUUCICHHBIX (CM. KpuTepwid Ha 1 Oam) )

PE3yJIbTaTOB

MOJTYOKPYKHOCTEIO.

3 3

OtBet: | ——;——1; 0.
10 16)°
CopeprkaHue KpUTEpHs Basnbt
OG60CHOBaHHO NOJTYY€H NTPABUIbHBINA OTBET 4
. 3 3
OO0OCHOBaHHO TIONyYEHBI BCE 3HAYCHUSA: a =— 10 a=— 16’ a=0.
3
OTBeT OTIUYACTCS OT BEPHOTO TOJBKO HMCKIIOUCHHEM TOYKH d = — 0 3
3
W/WIU BKIIFOYEHUEM TOYKH @ = — 16
. 3 3
OO00CHOBAHHO MOJIYYEHBI BCE 3HAYCHUS: a = — 10 a=-— 16’ a=0 2
. N 3
BepHo Haiineno onHo Wiv ABa U3 3HAUYECHUN a = TR a=-— 6 wi a=0 1
Pemienre He COOTBETCTBYET HM OJHOMY U3 KPUTEPHUEB, NMEPEUMUCICHHBIX 0
BBIIIIE
Maxcumanvuviii 6a11 4

3ajlyMaHO HECKOJBbKO (HE 00S3aTENIbHO Pa3IMYHBIX) HATYpPAJIBHBIX 4YHCEN. OTH
YHCIIA U UX BCE BO3MOXKHBIC CYMMBI (110 2, 0 3 U T.XI.) BBIMUCHIBAIOT HA JOCKY B
nopsinke HeyObiBaHus. Eciu  Kakoe-TO 4YHCIO 7, BBIIHCAHHOE HAa JIOCKY,
MOBTOPSIETCS HECKOJBKO pa3, TO Ha JOCKE OCTABIACTCS OJHO TaKOE YUCIO 7, a
ocTalbHBIE YHCIIa, paBHBIE 71, CTHpatoTcs. Hanpumep, eciau 3axyMansl yncna 1, 3,
3, 4, To Ha nocke Oyner 3anucad Ha6op 1, 3,4, 5,6,7, 8, 10, 11.

a) [IpuBeanTe mMprMep 3aTyMaHHBIX YHCEIN, JJIs1 KOTOPBIX HA JOCKE OyAeT 3amucaH
Habop 2, 4, 6, 8.

6) CymiecTByeT 1M IMpUMep TaKUX 3aTyMaHHBIX YHCEN, A KOTOPBIX Ha IOCKE
Oyzer 3ammcan Habop 1, 3,4, 5, 6,9, 10, 11, 12, 13, 14, 17, 18, 19, 20, 22?

B) [IpuBenuTe BCe MpUMEPHI 3ayMaHHBIX YHCEN, JJIS KOTOPBIX Ha JIOCKEe OyaeT
3amucan Habop 9, 10, 11, 19, 20, 21, 22, 30, 31, 32, 33, 41, 42, 43, 52.
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Kputepun oneHuBaHUS 3a1aHHIi ¢ pa3BEPHYTHIM 0TBETOM

—sinx —sinx ~cCosx
a) Pemnte ypaBuenue 21 =3 ST

0) Haiinure Bce KOpHM 3TOTO ypaBHEHUS, IPHHAUIEKAIIIE OTPE3KY {— 37%; O]

Pemenue.

a) [IpeoOpasyem ucxoqHOE ypaBHEHHE:
—sinx —sinx —sinx cos x —sinx cos X .
3 -7 =3 -7 3 7 =7 ; —sinx=cosx; tgx=—1,

OTKyia x:—%+nk, keZ.

6) C moMoIIbl0 YHCIOBOH OKPYXKHOCTH OTOEpEM KOpHHU,

[ 31 . }
NpUHajnexalye OTPE3Ky | — == 0].

Sn m
ITonyuum uncna: —=—; ——.
4 4
T Sn T
Ortger: a) —Z+nk, keZ;0) _T; 1
CopaeprkaHue KpuTepHs bausl
OO0CHOBaHHO IIOJTY4YEHBI BEpPHBIE OTBETHI B 000MX IyHKTaX 2
OO0CHOBaHHO NOTY4eH BEPHBIA OTBET B MYHKTE ¢ WM B MYHKTE 6 1

Pemienne He cOOTBETCTBYET HM OJHOMY U3 KPUTEPUEB, NEPEUMCIEHHBIX
BBIIIIE

N O

Maxcumanvroiit 6ain

B npaBuwibHON yeThpéxyronabHoil nupamune MABCD c BepmiuHOi M CTOPOHBI
OCHOBaHUS paBHBI 6, a OOKOBbIe p&Opa paBHbl 12. Haligute miomans ceveHus
OUpaMUIBl IIOCKOCTBIO, Tpoxofsmei depe3 Touky C u cepenuHy pebpa MA
napajienabHo npsMoil BD .

Pewenue.

ITycTs Touka E — cepenuna pedbpa MA. Otpezox CE
nepecekaer miockocts MBD B Touke P. B TpeyroibHuke
MAC Touka P sBisieTcs TOYKOW TEpecedeHus MeauaH,
cnepoBarensHo, MP:PO=2:1, tne O — T1eHTp
ocHoBaHus nupamunabl. Otpe3oxk FG napamnenceH BD u
MPOXOAUT 4epe3 TOUKy P (Touka F NpUHAICKHUT pedpy
MB, G — pebpy MD), otkyna

MF :FB=MG:GD=MP:PO=2:1;

FG:%BD:MT'M:4\/§.
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KpuTepun oueH1BaHWs 3aAaHnii C pasBEPHYTLIM OTBETOM

Yertpipéxyronsauk CFEG — uckomoe ceuenune. Otpesok CE — menuaHa
Tpeyroiabauka MAC , 3Ha4YuT,

oac? comc? —ma®  Naap?+mc?
5 = 5 =632
ITockonbky npsiMas AC TmepneHIUKYJIsIpHA MIockocTH MBD, nuaronanu
CE un FG 4gerplpéxyronsiuka CFEG nepneHIuKyJspHbl, CIeJ0BaTeIbHO,

CE-FG
ScreG :T:M-

CE =

Ortser: 24.
CoaepskaHue KpuTepHs basusl
OO0CHOBaHHO TIOJTYY€H BEPHBII OTBET 2
Pemenne comepKUT OOOCHOBAaHHBIA MEPEXOA K IUIAHUMETPUYECKOH
3aJaue, HO IMOJIyYeH HEBEPHBII OTBET UM PELICHUE HE 3aKOHUYEHO, 1

HJIK ITPpU ITPABUJIBHOM OTBETC PCHICHUEC HEAOCTATOYHO 000CHOBaHO

Pemenue He COOTBCTCTBYCT HHU OAHOMY W3 KPUTCPUCB, NECPCUHUCIICHHBIX

BBIIIIC 0
Maxcumanvuolil 6ann 2
Pemute cucreMy HEpaBeHCTB
log,_. L74 >—4,
(x-3)
2
FERAP N 18x" +5x—15 <5
x-3
Pemenue.
1. Peminm nepBoe HEPAaBEHCTBO CUCTEMBI:
log, . % >—4; logy  (x+7)-log;_, (x—3)4 >-4;log,_  (x+7)=0.
x=3

Paccmortpum nBa cinyyas. [lepsslid ciyuait: 0 <3 —-x<1.
1 >
ogy_(¥+7)20, {0<x+7§1, HET PeleHHil.
0<3—-x<1; 2<x<3;

Bropoii cinyuaii: 3—x>1.

lo x+7)=0, +7>1
g3"X( ) {x 72 > oTKygma —6<x<2.
3-x>1; x<2,

Pemenue nepBoro HepaBeHCTBA UCXOAHOM cUCTEMBL: —6 < x < 2.

2. PemiuM BTOPOE HEPABEHCTBO CUCTEMBI!

2 2
x3+8x2+18x +5x—15§5;x3+8x2+18x <0:
x-3 x-3
2
x* 45’ —6x? <0: X (x—l)(x+6)$0.
x-3 x-3

PeieHne BTOporo HepaBeHCTBA UCXOIHOM CUCTEMBL: X< —6; x=0; [<x<3.
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3. Pemmenne ncxoMHOM cUCTEMBI HepaBeHCTB: x =—6; x=0; [<x<2.
Otser: —6;0; [1;2).

CopeprkaHue KpUTEpHst Bbanbt

OO60CHOBAHHO MOJIYYEH BEPHBIH OTBET 3
OOGOCHOBaHHO TIOJIyYeHBI BEpHBIE OTBETHl B OOOMX HEPaBEHCTBAX ’
HCXOJTHON CUCTEMBI
OG0CHOBaHHO IOJTyYeH BEpHBIII OTBET B OJHOM HEPaBEHCTBE MCXOIHOM |
CHCTEMBI
Pemenrie He COOTBETCTBYET HU OJHOMY M3 KPUTEPHUEB, NMEPEUHCICHHBIX 0
BBIIIIE

Maxcumanvnulii 6ann 3

Oxpy:xHoctr paauycos 1 u 7 ¢ nenrpamu O; u O, COOTBETCTBEHHO KacaroTcs B

touke A. Ilpsmas, nmpoxoasias yepe3 TOUKy A, BTOPUYHO MEPECEKaeT MEHBIIIYIO
OKpY>KHOCTh B Touke B, a Oompmryto — B Touke (. Haiinute mmomans
tpeyronsHuka BCO, , ecmn ZABO, =22,5°.

Pewmenue.

Touku O,, O, u A nexar Ha oxHOW mpsAMOH. IIOCKONIBKY TPeyroJabHHUKH
BO,4 n CO, A paBrobenpennsie, LABO, = LBAO, = LCAO, = LACO, =22,5°,
otkyna AB=20,4-c0s22,5°=2-c0s22,5°, AC=20,A4-c0s22,5°=14-c0s22,5°.

Bo3moxnsl nBa cimydas. [lepBbiit ciayuail: OKpY>KHOCTH

KacaroTcsi BHyTPpEeHHHUM 00pa3oM (puc. 1), Torna touka B jaexur ‘(‘\

Mmexay Toukamu 4 u C, otkyaa BC = AC— AB=12-c0s22,5°.

BC-CO, -sin£ZBCO,
S BCO, = B =

'

=42-c0s22,5°-sin22,5° =

2
toukamu B u C, BC=AC+ AB =16-c0s22,5°. \ A O

Bropoii cioydaii: OKpy>KHOCTH KacaroTCsi BHEIIHUM
BC-CO, -sin ZBCO A
: s YA y

&. Puc. 1
obpazom (puc.2), Torma TOouKa A JIEKHT MEXIY
S BCO, = )

=56-c0s22,5°-sin22,5° = 14/2.

OTBeT: 21;/5 73071 14\/5.

Puc. 2
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KpuTepun oueH1BaHWs 3aAaHnii C pasBEPHYTLIM OTBETOM

ConepxaHue KpUTepus bannbl
PaccMOTpeHBI Bce BO3MOXKHBIE TEOMETPHUYECKHE KOHQUTyparmuu W 3
[IOJIy4€H NPaBUJIbHBIA OTBET
PaccmoTpera xoTst OB 0JJHa BO3MOXHAsI TeOMETpHUIecKasi KOHPUTypanus, 5

B KOTOpOﬁ TTOJIYYCHO IMPaBUWJIbHOC 3HAYCHUC HCKOMOM BEJIMUHHBI

PaccmoTpena xoTst ObI 0JJHa BO3MOXHAsI TeOMeTpHUIecKasi KOH(PHUTypanus,
B KOTOPOI1 0JIy4eHO 3HAYEHUE MCKOMOH BEJIMYUHBI, HEIIPABUIILHOE U3-3a 1
apr(MeTHYECKOH OIIMOKU

Pemenue He COOTBCTCTBYCT HHU OAHOMY U3 KPUTCPUCB, NNECPCUHUCIICHHBIX
BBILIC

Maxcumanvrvii 6aun 3

Haiimute Bce 3HaUeHHS a , IPU KOKAOM U3 KOTOPBIX ypaBHEHHUE
[ 2
ax++y—-8—6x—x" =2a+1
MeeT eTUHCTBEHHBIH KOPEHb.

Pemenue.
3anuiieM ypaBHEHHE B BHIC \ — 8 — 6x — x2 =—ax+2a+1. Paccmorpum nBe
yHKIUKH: f(x)=4—-8—-6x—x" u g(x)=—ax+2a+1. I'paduxom ¢yHKIIUN
8—6x—x" 2a+1. T

2 2
S(x)=41"=(x+3)" sBusercss nOIYOKpY,KHOCTH pagmyca 1 ¢ LEHTPOM B TOHUKE
(—3; 0) , Jexarnias B BepxHel monymiaockocTu (cM. puc.). [Ipu kaxxaom 3HaueHUN
a rpapukom dyHkimu g(x) sABISETCS mpsiMas ¢ YrIoBbIM KodbuLHeHTOM —a,

MpoXoJsIias 4epe3 TOUKY

M(2;1). y
\

VpaBHeHue HUMeeT C 1 M
€IMHCTBEHHBI KOpPEHb, €CIH !
rpapukn Qynkumii  f(x) u 4 2 |
g(x) mvetor emuncTBeHHYIO _ 4 _5 0 7 x

0o0IIYyI0 TOYKY: THOO TpsMas
KacaeTcs IMOIyOKPY>KHOCTH, THOO0 IepeceKkaeT e B eJHHCTBEHHON TOUKE.
Kacarensnas MC, npoBenéHHast U3 TOUYKU M K NOJIyOKPY>KHOCTH, UMEET
yTJIOBOH KO3 (UIMEHT, PaBHBIA HYIIO, TO €cTh mpu a =0 HCXOAHOE ypaBHEHHE
MMeeT eAWHCTBEHHBIN KopeHb. [Ipum —a <0 mpsiMas He mMeeT OOIMX TOYEK C
HOTYOKPYXHOCTBIO.
Ilpsimass MA, 3amaHHas ypaBHEHHeM y=-—ax+2a+1, Opoxomur dyepes

toukn M (2;1) n A(-4;0), cienoBarensHo, e€ yrioBoii koadduiueHT — a :%.

1

[Ipu 0<—a<— mnpsmasd, 3anaHHas ypaBHeHHEM ) =—ax+2a+1, umeer nBe

(o)
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o0mue TOYKH C MONyOKpYXHOCThIO. IIpsmas MB, 3amaHHas ypaBHEHHEM
y=—ax+2a+1, npoxomur uepes toukn M (2;1) u B(—2;0), ciuenoBarensHo,
1 1

e€ yrioBol KodpPHUUIUEHT —a= 1 IIpu 3 <-a< % npsiMasi, 3aJaHHas

ypaBHEHHUEM ) =—ax+2a+1, uMeeT yriaoBoil KodpduimeHt Ooiblie, YeM y
npsMoit MA, u He Oomblie, 4eM y npsiMoii MB, 1 niepeceKaeT IMOJIyOKPYKHOCTE B

o 1 1
€MHCTBEHHOW Touke. [lomydaem, 4ro mpu —ZSa<—€ HCXOJHOE ypaBHEHHE

. 1
MMeEeT E€IMHCTBEHHbIM KkopeHb. [lpy —a >Z npsMas He UMeeT OOLIMX TOuYeK C

KpuTepun oueH1BaHWs 3aAaHnii C pasBEPHYTLIM OTBETOM

Pewmenue.

a) 3apymannblie yucna 1, 1, 1, 1, 1 mator TpeOyembiii HaOOp, 3aNMCAHHBIA Ha
JIOCKE.

0) ITockonbKy 3aayMaHHbIC YHCIA HATypajbHbIC, TO HAUMCHBIIEE YHCIO B
Habope — 3TO HauMeHblee W3 3aJyMaHHBIX YHCed, a Hauboibllee YHUCIO B
Habope — 93TO cyMMa BcexX 3aayMaHHBIX uuced. Cpeam ducen 3amucaHHOTO
HaOopa JODKHA OBITh CyMMa BCEX YHCEN, KPOME HAWMEHBIEro, TO €CTh
22—-1=21. Ho aToro uucima HeT B Habope, MOITOMY HE CYNIECTBYET MpUMepa
TaKuX 3aJyMaHHBIX YHCEN, JUIsI KOTOPOro Ha JOcKe OyIeT BhIMMcaH Habop u3

YCIIOBHAL.
B) Uncino 8 — HaWMeHBIIee YHCIO B HaOOpe — SBISAETCS HANMEHBIINM H3
3aJlyMaHHBIX 4YHCE], a HauOoibllee YHCIO B HAabOpe — 3TO CyMMa BCEX

3aqyMaHHBIX 4ncel. [103TOMy KONMYECTBO 3aJyMaHHBIX UHCEN HE MPEBOCXOIHUT
. 47
LIEJI0N 4acTu 3 To ecTh 5. Kpome Toro, uucna 9 u 10 MeHble, yeM cyMMa JIByX

grucen §, MOSTOMY OHHM TaKKe SBIBIIOTCS 3aJyMaHHBIMH. 3HAYUT, CyMMa
OCTaBIIMXCS 33lyMaHHBIX 4yncen paBHa 47 —8—-9—-10=20. Takum oOpa3zom, Tak
KaK HaMMEHbIIee 33 yMaHHOE YHCIIO PAaBHO 8, OCcTaBIIMecs 3aJyMaHHbIE YUCiIa —
910 10 1 10 unm 20. ns 3agymansbix uucen 8, 9, 10, 10, 10 u 8, 9, 10, 20 Ha
Jocke OyneT 3amucal Habop, TaHHBIA B YCIOBHH.

OtBet: a) 1, 1, 1, 1, 1; 6) He; B) 8, 9, 10, 10, 10 umm 8, 9, 10, 20.

MOJTYOKPYKHOCTEIO.
1. 1
OrtBeT: [—Z; s ; 0.
CopepxkaHue KpuTepus bannbt
O60CHOBaHHO NOJTYY€H MPABUIbHBINA OTBET 4
1 1
OO60CHOBaHHO TIOJYYEHBI BCE 3HAYCHUS: d =— 1 a=— ra a=0. OrBer
1
OTJIMYAETCSl OT BEPHOTO TOJBKO HCKIIOYEHHEM TOYKH a =— ) W/WiH 3
1
BKJIIOYEHHEM TOYKH d = — 3
1 1
OO60CHOBAHHO MOJIY4YEHBI BCE 3HAYCHUS: d = — 1 a=-— i a=0 2
. N 1 1
BepHo HaiineHo o1HO UM 1Ba U3 3HAUYEHUN a = — 1T a=-— 3 wi a=0 1
Pemienrie He COOTBETCTBYET HH OJHOMY M3 KPHTEPHUEB, MEPEUHCICHHBIX 0
BBIIIIE
Maxcumanvrolii 6ann 4

ConepxaHue KpUTEpUs Basnst
BepHO modydeHBI Bce IepedMCICHHBIE (CM. KpuTepui Ha 1 Oam) 4
Pe3yJIbTaThI
BepHO moNydYeHBI TpH M3 TEpeYHCICHHBIX (CM. KpuTepuil Ha 1 Oam) 3
pe3yIbTaToB
BepHO moydeHEI 1Ba W3 INEpeUYHCIEHHBIX (cM. KpuTepuili Ha 1 Oam) )

PE3yJIbTaTOB

3alyMaHO HECKOJbKO (HE 00S3aTENIbHO Pa3IMUYHBIX) HATYpPAJIBbHBIX 4YHCEN. OTH
YHCIa M UX BCE BO3MOXKHBIE CYMMBI (110 2, TI0 3 ¥ T..JI.) BBITUCHIBAIOT HA JOCKY B
nopsinke HeyObiBaHWs. ECIM Kakoe-TO 4YHCIO 7, BBIIMCAHHOE HAa JIOCKY,
MOBTOPSIETCS. HECKOJILKO pa3, TO Ha JIOCKE OCTABISETCS OJHO TAaKOE YUCIO 71, a
ocTajbHbIE YKciia, paBHbIe 7, cTUpatoTcs. Hanpumep, ecnu 3aaymans! uucna 1, 3,
3, 4, To Ha ocke OyneT 3amucan Habop 1, 3,4, 5, 6,7, 8, 10, 11.

a) [puBeanTe MprMep 3aTyMaHHBIX YHCEN, JJIs1 KOTOPBIX HA JOCKE OyAeT 3amucaH
Hatop 1, 2, 3,4, 5.

0) CymiecTByeT 1M MpUMEp TaKUX 3aJyMaHHBIX YHCEN, ISl KOTOPBIX Ha JOCKE
Oyner 3amucan Habop 1, 3,4,5,7,8,9, 11, 12, 14, 15, 16, 18, 19, 20, 22?

B) [IpuBenute Bce mpuMephl 3aJlyMaHHBIX YHCEN, JJII KOTOPBIX Ha JIOCKe Oyner
3anucal Habop 8, 9, 10, 17, 18, 19, 20, 27, 28, 29, 30, 37, 38, 39, 47.
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Kputepun oneHuBaHUS 3a1aHHIi ¢ pa3BEPHYTHIM 0TBETOM

a) Pewrnre ypaBHenue g1 iy S gmsinx geosx

0) Haiinure Bce KOpHM 3TOTO ypaBHEHUS, IPHHAUIEKAIIIE OTPE3KY {— 37%; O]

Pemenue.

a) [IpeoOpasyem ucxoqHOE ypaBHEHHE:
—sinx —sinx —sinx cos x —sinx cos X .
3 -7 =3 -7 3 7 =7 ; —sinx=cosx; tgx=—1,

OTKyia x:—%+nk, keZ.

6) C moMoIIbl0 YHCIOBOH OKPYXKHOCTH OTOEpEM KOpHHU,

[ 31 . }
NpUHajnexalye OTPE3Ky | — == 0].

Sn m
ITonyuum uncna: —=—; ——.
4 4
T Sn T
OtBet:a) ——+7nk, keZ;0) ——; ——.
4 4 4
CopaeprkaHue KpuTepHs bausl
OO0CHOBaHHO IIOJTY4YEHBI BEpPHBIE OTBETHI B 000MX IyHKTaX 2
OO0CHOBaHHO NOTY4eH BEPHBIA OTBET B MYHKTE ¢ WM B MYHKTE 6 1
Pemenne He COOTBETCTBYET HHM OJHOMY H3 KPUTEPUEB, MEPEUHCICHHBIX 0
BBIIIIE
Maxcumanshwiil bann 2

B npaBuwibHON yeThpéxyronabHoil nupamune MABCD c BepmiuHOi M CTOPOHBI
OCHOBaHUsS paBHBI 3, a OOkoBble pEOpa paBHbl 8. Haliaure muomanb cedeHUs
MHPaMUIB! IIOCKOCTBIO, MPOXOAAIIeH depe3 Touky B u cepenuny pebpa MD
napajuienbHo npsimoit AC .

Pewenue.

Ilycte Touka E — cepenmHa pebpa MD. Otpe3ok
BE nepecekaer miockoctb MAC B Touke P. B
TpeyroipHuke MBD  Touka P sBnseTca  TOYKOU
nepeceveHusi Meanan, ciegoparensuo, MP: PO=2:1, tne
O — nueHtp ocHoBaHus nupamunel. Otpesok FG

npuHaIekuT pedpy MA, G — pedbpy MC), otkyna
MF:FA=MG:GC=MP:PO=2:1;
N?T-AB NS

FG:%AC:
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KpuTepun oueH1BaHWs 3aAaHnii C pasBEPHYTLIM OTBETOM

Yetbipéxyronsauk BFEG — uckomoe ceuenue. Otpe3ok BE — menuaHa
Tpeyroiabauka MBD, 3HauuT,

J2BD? +2MB*> ~MD> _ 44B> + MB>
2 - 2

ITockonbky mpsiMas BD nepneHnukyisipHa tuiockoctu MAC, nuaroHainu
BE n FG 4gerblpéxyronbiuka BFEG nepneHIuKyJIspHbL, CIeJ0BaTeIbHO,

BE-FG
S prEG =2 =52,

BE = =5.

2
Otser: 5v/2 .
ConepxaHue KpUTepus bannbl
OO60CHOBaHHO MOJTYYEH BEPHBIA OTBET 2
Pemenne conepkur OOOCHOBAaHHBIA IEpexoa K IUIAHUMETPHUYCCKOM
3aJauye, HO TOJTyYeH HEBEPHBII OTBET WJIH PELICHUE HE 3aKOHUEHO, 1

HJI TIPU TPABHUIIBHOM OTBETC PCIHICHUEC HEAOCTATOYHO 000CHOBaHO

Pemenue ne COOTBETCTBYET HU OAHOMY H3 KPUTCPUEB, NEPEUNCICHHBIX

BBIIIIE 0
Maxcumanvhwiii 6ann 2
Pemnte cuctemy HepaBeHCTB
5
log,_ _XHS >-12,
6—x (x B 6)12
2
x3 +7x2 + 30x" +7x—42 <7
x—06
Pemenne.
1. Pemmum mepBoe HEPaBEHCTBO CHCTEMBI:
log6Xz_ﬁ:t%ffz-—12;log6_x(x4—5)—10g6_x(x——6)u22—12;10g6_x(x—k5)Z(L
x—6

Paccmotpum aBa cityuast. Ilepssiit ciayydait: 0 <6 —x <1.
>
logg_(x+5)>0, {0 <x+3<l o pelIeHHiA.
0<6-x<1; 5<x<6;
Bropoii ciyqaii: 6 —x>1.
1 +5)20 >
Ogﬁ—x(x ) ,{x+5_1, oTkyna —4<x<5.
6-x>1; x<35,
Pemenne mepBoro HepaBEeHCTBA HCXOJHOM CHCTEMBI: —4 < x <5.

2. PemiM BTOpO€ HEPABEHCTBO CHCTEMBI:

2 2
x3+7x2+30x +7x—42$7;x3+7x2+30x <0:
x—06 x—06
2
xtrx® —12x? <0: X (x—3)(x+4)£0.

x—6 x—06
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Pemrenrie BTOpPOro HEpaBEHCTBA HWCXOMHOW cHCTeMbl: x<—4; x=0;
3<x<6.
3. Pemenue ncxomHoi cucteMbl HepaBeHCTB: x =—4; x=0; 3<x<5.

Otser: —4;0; [3;5).

CopneprkaHne KpUTepHs baurer
OO0CHOBaHHO TIOTy4€H BEPHBIH OTBET 3
OO0OCHOBaHHO TIOJIyYEHBI BEPHBIE OTBETHI B OOOHMX HEPAaBEHCTBAX 5

HCXOIHOM CUCTEMEI

OOGOCHOBaHHO IIOJIyYeH BEpPHBII OTBET B OJHOM HEPaBEHCTBE MCXOIHOM
CHUCTEMBI

Pemenne He cOOTBETCTBYET HM OJHOMY U3 KPUTEPUEB, NEPEUMCIEHHBIX 0
BBIILIE

W

Maxcumanvroiil 6ain

Oxpy>xHocTH paanycos 5 u 8 ¢ nuenTpamu O; 1 O, COOTBETCTBEHHO KacaroTcs B

touke A. IIpsmas, mpoxoasmas 4epe3 TOUKy A, BTOPUYHO MEPeceKaeT MEHBIIYIO
OKpY>KHOCTh B TOuke B, a Oompmryto — B Touke (. Haiinmte mmomans
tpeyronsHuka BCO,, ecnmu LABO, =15°.

Pemenne.

Touku O,, O, u A nexar Ha oguoil npamoii. ITockonbKy TpeyronabHUKH
BO A u CO,A pasuobenpennsle, LABO, = £ZBAO, = £LCAO, = £LACO, =15°,
otkyna AB=20,4-cos15°=10-cos15°, AC=20,A4-cos15°=16-cos15°.

Bo3moxnsl aBa cimydas. [lepBblil ciydaid: OKpY>KHOCTH
KacaloTcs BHYTPEHHHM oOpasom (puc. 1), Torma touka B
JEKUT  MEXIYy  TOYKaMH A n C, orkyna "
BC=A4C—-AB=6-cosl5°.

BC-CO, -sin/BCO,

D

A

S3002 = 2
=24-cos15°-sin15°=6. Puc. 1

Bropoit cinyyaii: OKpy»KHOCTH KacarOTCSi BHELITHUM
\ 4 0

obpazom (puc.2), Torma TouKa A JIKHT MEXIY
Toukamu B u C, BC=AC+ AB=26-cos15°.
BC-CO, -sin /ZBCO, _ ~X\
B

/

SBCO2 = B
=104-cos15°-sin15°=26.

Otset: 6 umu 26. Puc. 2
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KpuTepun oueH1BaHWs 3aAaHnii C pasBEPHYTLIM OTBETOM

ConepxaHue KpUTepus bannbl
PaccMOTpeHBI Bce BO3MOXKHBIE TEOMETPHUYECKHE KOHQUTyparmuu W 3
[IOJIy4€H NPaBUJIbHBIA OTBET
PaccmoTpera xoTst OB 0JJHa BO3MOXHAsI TeOMETpHUIecKasi KOHPUTypanus, 5

B KOTOpOﬁ TTOJIYYCHO IMPaBUWJIbHOC 3HAYCHUC HCKOMOM BEJIMUHHBI

PaccmoTpena xoTst ObI 0JJHa BO3MOXHAsI TeOMeTpHUIecKasi KOH(PHUTypanus,
B KOTOPOI1 0JIy4eHO 3HAYEHUE MCKOMOH BEJIMYUHBI, HEIIPABUIILHOE U3-3a 1
apr(MeTHYECKOH OIIMOKU

Pemenue He COOTBCTCTBYCT HHU OAHOMY U3 KPUTCPUCB, NNECPCUHUCIICHHBIX
BBILIC

Maxcumanvrvii 6aun 3

Haiiiure Bce 3HAUEHUS. @ , IPH KAKIOM U3 KOTOPBIX YPABHEHUE

ax+\/—27—12x—x2 =7a+3

HMMeeT eJUHCTBEHHBIH KOPEHb.
Pemenue.

3anuiieM ypaBHEHHE B BUJE \/—27—12x—x2 =—ax+7a+3. Paccmorpum
nBe  (GyHKIUHU: f(x)=\1—27—12x—x2 u g(x)=—ax+7a+3. TI'papuxom

2 2
dyskumn  f(x)=4/3"—(x+6)" sBuseTcs NONYOKPYXHOCTH pagmyca 3 ¢
LeHTpoM B Touke (—6;0), nexamas B BepxHeil momymiockoct (M. puc.). Ilpu
KaXOM 3HaueHHH a rpadukoM (yHKumn g(x) sBISeTCS NpsMasi C YIJOBBIM

KO GULHEHTOM — a , Ipoxozsiias yepes Touky M (7;3).

y
\
C 3 M
A B 1
-9 -3 0 7 x

VpaBHEeHHE UMEeT eAMHCTBEHHBbIH KopeHb, eciu rpaduku Gpynkumit f(x) u
g(x) wuMeT eaMHCTBeHHYH OOLLy0 TOYKy: JmMOO MpsiMas —Kacaercs
MOy OKPYKHOCTH, JIOO TIepecekaeT e€ B eANHCTBEHHOH TOYKe.

Kacarensnass MC, mpoBen€HHas U3 TOYKH M K TOJNYyOKPY)KHOCTH, UMEET
YII0BOH KOA(Q(HUIMEHT, PaBHBIN HYJIO, TO €CcTh pu @ =0 UCXOIHOE YpaBHCHHE
MMeeT eIWHCTBEHHBIH KopeHb. [Ipn —a <0 mpsmas He uMeeT OOIIUX TOYCK C
MOJTyOKPYKHOCTBIO.

[Ipsimass MA, 3agaHHas ypaBHEHHWEM Y =-—ax+7a+3, NPOXOAUT uepe3

TOUKH M (7; 3) u A(— 9; 0) , CIIeIOBaTENBHO, €€ yrioBoi koddunuent —a = %
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IIpu 0<—a< % npsimasi, 3aJlaHHasi ypaBHEHUEM y=—ax+7a+3, umeer jaBe

o0muye TOYKH C TOINYOKpYXHOCThIO. IIpsimas MB, 3amaHHas ypaBHEHHEM

y=—ax+7a+3, npoxomur 4epes toukn M (7;3) u B(—3;0), cnenosarensHo,
e€ yrioBoil KodpGUUUEHT —a= 1% . IIpmn % <-a< % npsiMasi, 3aJaHHas
ypaBHEHUEM y=-—ax+7a+3, umeer yrioBod kod3dduuueHT Oonblie, 4eM y

npsmMoit MA, u He Gomblie, 4eM y npsiMoit MB, 1 mepeceKaeT IMOIyOKPYKHOCTE B

o 3 3
eMHCTBEHHOU Touke. [Tomyuaem, uTo nmpu T <a< T3 HCXOJHOE YpaBHEHUE

. 3
HUMECT CAMHCTBECHHBIM KOPCHB. HpH —a >E npsAMass HE UMECT 00IIKX TOYEK C

KpuTepun oueH1BaHWs 3aAaHnii C pasBEPHYTLIM OTBETOM

Pemenue.

a) 3agymannbie uucna 1, 1, 1, 1, 1, 1, 1, 1 naror TpeOyembiii HabOp,
3amMCaHHBIA Ha JTOCKE.

0) ITockonbKY 3aayMaHHbIC YHCIA HATypalbHbIC, TO HAUMCHBIIEE YHCIO B
Ha0ope — 93TO HaWMEHbIICe M3 3aJyMaHHBIX YHUCEN, a HauOOoJIbIIee YUCIO B
Habope — 93TO cyMMa BceX 3aayMaHHBIX uuced. Cpeam uYucen 3amucaHHOTO
HaOopa JODKHA OBITH CyMMa BCEX YHCEN, KpOME HAWMEHBINEro, TO €CTh
22—-1=21. Ho aToro uucima HeT B Habope, MOITOMY HE CYNIECTBYET MpUMepa
TaKMX 3aJyMaHHBIX YHCEN, JUISl KOTOPOro Ha JOCKe OyaeT BhIMUCaH HaOop W3

YCIIOBHAL.
B) Uncino 5 — HaWMeEHBIIEe YHCIO B HaOOpe — SBISAETCS HANMCHBIINM H3
3aJlyMaHHBIX 4YHCE], a HauOoibllee YHCIO B HAabOpe — 3TO CyMMa BCEX

3aqyMaHHBIX 4ncel. [103ToMy KOJNMYECTBO 3aAyMaHHBIX UHCEN HE MPEBOCXOIUT
. 29
LIEJION YacTH <5 To ecTh 5. Kpome Toro, uucia 6 u 8§ MeHblIe, 4eM CyMMa JIByX

qucen S5, MOSTOMY OHHM TaKKe SBIBIIOTCS 3aJyMaHHBIMH. 3HAYUT, CyMMa
OCTaBIIMXCS 3aJyMaHHBIX uncen paBHa 29—-5-6-8=10. Takum oOpa3om, Tak
KaK HaMMEHbIIee 33 lyMaHHOE YHCIIO PABHO 5, OCTaBIIMECs 3aJyMaHHbIE YHCiIa —
910 5 1 5 wim 10. dns 3axyMaHsbIx uncen 5, 5, 5, 6,8 u 5, 6, 8, 10 Ha nocke Oyzaer
3amucaH Habop, TaHHBIA B YCIIOBHU.

OtBer:a)1,1,1,1,1,1,1,1; 6) Het; B) 5, 5, 5, 6, 8 wnu 5, 6, 8, 10.

CopeprkaHue KpUTEpHs Basbt
BepHOo mony4eHBl BCe TepeYMClieHHbIe (CM. Kputepuid Ha 1 Oamn) 4
Pe3yJIbTATHI
BepHo modydeHBl TpH W3 TMEPEYUCIICHHBIX (CM. KpuTepuil Ha 1 Oamn) 3
PEe3yJIbTaTOB
BepHO moidydeHB JBa M3 MEPEUUCICHHBIX (CM. KpuTepuid Ha 1 Oamn) )

PEe3yJIbTaTOB

MOJTYOKPYKHOCTEIO.

3 3

Otser: | ——;——1; 0.
10° 16)°
CopeprkaHue KpUTEpHs Basnbt
OG60CHOBaHHO NOJTYY€H NTPABUIbHBINA OTBET 4
. 3 3
OO0OCHOBaHHO TIONyYEHBI BCE 3HAYCHUSA: a =— 10 a=— 16’ a=0.
3
OTBeT OTIUYACTCS OT BEPHOTO TOJBKO HMCKIIOUCHHEM TOYKH d = — 0 3
3
W/WIU BKIIFOYEHUEM TOYKH @ = — 16
. 3 3
OO00CHOBAHHO MOJIYYEHBI BCE 3HAYCHUS: a = — 10 a=-— 16’ a=0 2
. N 3
BepHo Haiineno onHo Wiv ABa U3 3HAUYECHUN a = TR a=-— 6 wi a=0 1
Pemienre He COOTBETCTBYET HM OJHOMY U3 KPUTEPHUEB, NMEPEUMUCICHHBIX 0
BBIIIIE
Maxcumanvuviii 6a11 4

3ajlyMaHO HECKOJBbKO (HE 00S3aTENIbHO Pa3IMYHBIX) HATYpPAJIBHBIX 4YHCEN. OTH
YHCIIA U UX BCE BO3MOXKHBIC CYMMBI (110 2, 0 3 U T.XI.) BBIMHCHIBAIOT HA JOCKY B
nopsinke HeyObiBaHus. Eciu  Kakoe-TO 4YHCIO 7, BBIIHCAHHOE HAa JIOCKY,
MOBTOPSIETCS HECKOJBKO pa3, TO Ha JOCKE OCTABIACTCS OJHO TaKOE YUCIO 7, a
ocTalbHBIE YHCIIa, paBHBIE 71, CTHpatoTcs. Hanpumep, eciau 3axyMansl yncna 1, 3,
3, 4, To Ha nocke Oyner 3anucad Ha6op 1, 3,4, 5,6,7, 8, 10, 11.

a) [IpuBeanTe mMprMep 3aTyMaHHBIX YHCEIN, JJIs1 KOTOPBIX HA JOCKE OyAeT 3amucaH
Hatop 1,2,3,4,5,6,7, 8.

6) CymiecTByeT 1M IMpUMep TaKUX 3aTyMaHHBIX YHCEN, A KOTOPBIX Ha IOCKE
Oyner 3ammcan Habop 1, 3,4,5,7,9, 10, 11, 12, 13, 14, 16, 18, 19, 20, 22?

B) [IpuBenuTe BCe MpUMEPHI 3ayMaHHBIX YHCEN, JJIS KOTOPBIX Ha JIOCKEe OyaeT
3amucan Habop 5, 6, 8, 10, 11, 13, 14, 15, 16, 18, 19, 21, 23, 24, 29.
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BepHo mosydeH oiUH U3 CIEIYIOMIX Pe3yIbTaTOB!
— 000CHOBaHHOE pPELICHHE II. &}

— 000CHOBaHHOE pellIeHue 1. 0; 1
— 000CHOBaHHAsI OIICHKA KOIMYECTBA 3ayMaHHBIX YHCEN B 1I. 6;
— 00a Habopa 3aJyMaHHBIX YUCEJl B II. 8

Pemenue ne COOTBCTCTBYCT HU OAHOMY U3 KPUTCPUCB, NCPCUHUCIICHHBIX
BbIIIC

Maxcumanvrwii 6ain 4
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Kputepun oneHuBaHUS 3a1aHHIi ¢ pa3BEPHYTHIM 0TBETOM

sinx sinx o—cosx
a) Pemnte ypaBuenue 107~ =277 -5 .

0) Haiinure Bce KOpHM 3TOTO ypaBHEHUS, IPHHAUIEKAIIIE OTPE3KY {— STE; - n} .

Pemenue.

a) [IpeoOpasyem ucxoqHOE ypaBHEHHE:

sinx sinx sinx —cosx sinx —Ccosx | .
2 -5 =2 -5 ;5 =5 ;sinx=—cosx; tgx=-1,

OTKyJia x:—%+nk, keZ.

6) C mOMOIIbIO YHCIIOBOH OKPYXKHOCTH OTOepéM KOpHHU,

MPUHAIJICKAIINE OTPE3Ky [— S_n; - n} .

KpuTepun oueH1BaHWs 3aAaHnii C pasBEPHYTLIM OTBETOM

Yetbipéxyronsauk BFEG — uckomoe ceuenue. Otpe3ok BE — menuaHa
Tpeyroiabauka MBD, 3HauuT,

J2BD? +2MB*> ~MD> _ 44B> + MB>
2 - 2

ITockonbky mpsiMas BD nepneHnukyisipHa tuiockoctu MAC, nuaroHainu
BE n FG 4gerblpéxyronbiuka BFEG nepneHIuKyJIspHbL, CIeJ0BaTeIbHO,

BE-FG
S prEG =2 =52,

BE = =5.

2
Otser: 5v/2 .
ConepxaHue KpUTepus bannbl
OO60CHOBaHHO MOJTYYEH BEPHBIA OTBET 2
Pemenne conepkur OOOCHOBAaHHBIA IEpexoa K IUIAHUMETPHUYCCKOM
3aJauye, HO TOJTyYeH HEBEPHBII OTBET WJIH PELICHUE HE 3aKOHUEHO, 1

HJI TIPU TPABHUIIBHOM OTBETC PCIHICHUEC HEAOCTATOYHO 000CHOBaHO

Pemenue ne COOTBETCTBYET HU OAHOMY H3 KPUTCPUEB, NEPEUNCICHHBIX

2
on Sn
Ilonyunm uncna: ——; —=—.
4 4
T on Sn
OtBet:a) ——+7nk, keZ;0) —=—; ——.
4 4 4
CopaeprkaHue KpuTepHs bausl
OO0CHOBaHHO IIOJTY4YEHBI BEpPHBIE OTBETHI B 000MX IyHKTaX 2
OO0CHOBaHHO NOTY4eH BEPHBIA OTBET B MYHKTE ¢ WM B MYHKTE 6 1

Pemienne He cOOTBETCTBYET HM OJHOMY U3 KPUTEPUEB, NEPEUMCIEHHBIX
BBIIIIE

N O

Maxcumanvroiit 6ain

B npaBuwibHON yeThpéxyronabHoil nupamune MABCD c BepmiuHOi M CTOPOHBI
OCHOBaHUsS paBHBI 3, a OOkoBble pEOpa paBHbl 8. Haliaure muomanb cedeHUs
MHPaMUIB! IIOCKOCTBIO, MPOXOAAIIeH depe3 Touky B u cepenuny pebpa MD
napajuienbHo npsimoit AC .

Pewenue.

Ilycte Touka E — cepenmHa pebpa MD. Otpe3ok
BE nepecekaer miockoctb MAC B Touke P. B
TpeyroipHuke MBD  Touka P sBnseTca  TOYKOU
nepeceveHusi Meanan, ciegoparensuo, MP: PO=2:1, tne
O — nueHtp ocHoBaHus nupamunel. Otpesok FG

npuHaIekuT pedpy MA, G — pedbpy MC), otkyna
MF:FA=MG:GC=MP:PO=2:1;
N?T-AB NS

FG:%AC:
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BBIIIIE 0
Maxcumanvhwiii 6ann 2
Pemnte cuctemy HepaBeHCTB
3
log-,_ XS >-38,
7T—-x (x B 7)8
2
x3 +6x2 + 40x” +3x—-24 <3
x—8
Pemenne.
1. Pemmum mepBoe HEPaBEHCTBO CHCTEMBI:
log7x% >-8; log,_ (x+3)—log,  (x- 7)8 >-8; log,_ . (x+3)=0.
x=7

Paccmotpum aBa cityuast. Ilepssiit cioygail: 0 <7 —x <1.
>
log;_(x+3)>0, {0 <x+3<1, pelIeHHiA.
0<7-x<1; 6<x<T7,
Bropoii ciyyqaii: 7—-x>1.
1 +3)=0
0g7_x(x ) ’ {x+321, oTkyna —2<x<6.
T-x>1 x<6,
Pemenue mepBoro HepaBEeHCTBA HCXOJHOM CHCTEMBI: —2<x < 6.

2. PemiM BTOpO€ HEPABEHCTBO CHCTEMBI:

2 2
x3+6x2+ws3;x3+6x2+40x <0;
x—8 x—8
2
xt—2x’ —8x? <0: X (x—4)(x+2)£0.

x—8
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Pemrenrie BTOpPOro HEpaBEHCTBA HWCXOMHOM CHCTeMbl: x<—2; x=0;
4<x<8.
3. Pemenne ucxotHOM cuCTeMbI HepaBeHCTB: x =—2; x=0; 4<x<6.

Otser: —2;0; [4;6).

KpuTepun oueH1BaHWs 3aAaHnii C pasBEPHYTLIM OTBETOM

ConepxaHue KpUTepus bannbl
PaccMOTpeHBI Bce BO3MOXKHBIE TEOMETPHUYECKHE KOHQUTyparmuu W 3
[IOJIy4€H NPaBUJIbHBIA OTBET
PaccmoTpera xoTst OB 0JJHa BO3MOXHAsI TeOMETpHUIecKasi KOHPUTypanus, 5

B KOTOpOﬁ TTOJIYYCHO IMPaBUWJIbHOC 3HAYCHUC HCKOMOM BEJIMUHHBI

PaccmoTpena xoTst ObI 0JJHa BO3MOXHAsI TeOMeTpHUIecKasi KOH(PHUTypanus,
B KOTOPOI1 0JIy4eHO 3HAYEHUE MCKOMOH BEJIMYUHBI, HEIIPABUIILHOE U3-3a 1
apr(MeTHYECKOH OIIMOKU

Pemenue He COOTBCTCTBYCT HHU OAHOMY U3 KPUTCPUCB, NNECPCUHUCIICHHBIX
BBILIC

Maxcumanvrvii 6aun 3

CopneprkaHne KpUTepHs babr

OO0CHOBaHHO TIOTy4€H BEPHBIH OTBET 3
OO0OCHOBaHHO TIOJIyYEHBI BEPHBIE OTBETHI B OOOHMX HEPAaBEHCTBAX 5
HCXOJTHON CHCTEMBI
OOGOCHOBaHHO IIOJIyYeH BEpPHBII OTBET B OJHOM HEPaBEHCTBE MCXOIHOM |
CHUCTEMBI
Pemiennie He COOTBETCTBYET HU OJHOMY M3 KPUTEPUEB, MEPEUHCICHHBIX 0
BBIIIIE

Maxcumanvuwiii 6a1n 3

Oxpy>xHocTH paanycos 2 u 3 ¢ uentpamu O; 1 O, COOTBETCTBEHHO KacaroTcs B

touke A. IIpsmas, mpoxoasmas 4epe3 TOUKy A, BTOPUYHO MEPeceKaeT MEHBIIYIO
OKpY>KHOCTh B TOuke B, a Oompmryto — B Touke (. Haiinmte mmomans
tpeyronsHuka BCO, , ecnmu LABO, =30°.

Pemenne.
Touku O,, O, u A nexar Ha oguoil npamoii. ITockonbKy TpeyronabHUKH

BO A n CO,A pasuobenpennsie, LABO, = ZBAO, = £LCAO, = LACO, =30°,

otkyna AB=20,4-c0s30°=2+3, AC=20,4-cos30°=3/3. 3

BosmoxxHbl n1Ba ciydasd. IlepBblii cilydail: OKpY>KHOCTH ‘(‘
KacaroTcsi BHyTpeHHUM 00pa3oM (puc. 1), Toraa Touka B Jexur A
Mmexny Toukamu 4 u C, otkyna BC = AC - AB = V3.

BC-CO, -sinZBCO, 3.3
SBcozz 5 T4

Bropoii cinyuaii: OKpy»KHOCTH KacarOTCsl BHELIHUM
obpazom (puc.2), Torma TOouKa A JIEKHT MEXIY
Toukamu B u C, BC=AC+ AB=5+/3. e

BC-CO, -sin ZBCO, 153

SBCOZ = 2 4 B
OrtBerT: # WU # Puc. 2
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Haﬁ,HHTe BCC 3HAYCHUA a , IIPU KAXKJIOM U3 KOTOPBIX YPABHCHUC

2
ax++—-3-4x—-x" =3a+1
HMeeT €JUHCTBEHHBIH KOPEHb.

Pemenue.

3anuiieM ypaBHEHHE B BHAE + — 3 —4x—x2 =—ax+3a+1. PaccmoTpum nBe
GyHKIUM: f(x):\/—3—4x—x2 u g(x)=-ax+3a+1. T'padukom QyHKuMHK

2 2
f(x)=41"=(x+2)" sBastercs MOIyOKPYKHOCTb paguyca | ¢ LEHTPOM B TOUKE
(—2;0), mexaimasi B BepXHEeH HOIYIIIOCKOCTH (CM. prc.). IIpi Kax0M 3HAYCHHHA
a rpapukom dyHkimu g(x) sABISETCS mpsiMas ¢ YrIoBbIM Kod(bHLHeHTOM —a,

npoxozswmas yepes Touxy M (3;1).

YpaBHenue nMeeT — Y
€JIMHCTBEHHBIA KOPEHb, €CIIH C 1 M_
rpapukn Qynkumii  f(x) n !
g(x) nmeroT enuHCTBEHHYIO A B !
o0IIyI0 TOUKy: MuOO mpsAMas _ 3 ~1 0 3 x

KacaeTcs IOJTyOKpPY>KHOCTH,
6o mepecekaet e€ B eAMHCTBEHHOH TOUKe.

Kacarensnas MC, npoBenéHHas U3 TOUYKU M K NOJIyOKPY>KHOCTH, UMEET
yTJIOBOH KO3 (UIMEHT, PaBHBIA HYIIO, TO €cTh mpu a =0 HCXOAHOE ypaBHEHHE
MMeeT eAWHCTBEHHBIN KopeHb. [Ipum —a <0 mpsiMas He mMeeT OOIMX TOYEK C
HOTYOKPYXHOCTBIO.

ITpsimast MA , 3anaHHast ypaBHEHUEM Y =— ax +3a + 1, IPOXOAUT Yepe3 TOUKU

M(3;1) u A(-3;0), cuenoBarenbHo, e yrioBoi kod(duiueHt —a:%. Ipu

1
0<—a< 3 mpsMasi, 3aJjaHHasl ypaBHEHUeM Y =—ax+3a+1, umeer nBe odume
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TOUYKM C  IONYyOKpYXHOCTbO. Ilpsimas  MB, 3agaHHas  ypaBHEHHEM
y=—ax+3a+1, npoxomur uepes touku M (3;1) u B(—1;0), cnenosarensho, eé
1

YII0BOH KOAPPULUEHT — a = % IIpu 3 <-a S% npsiMasi, 3a/laHHasi ypaBHEHUEM

y=—ax+3a+1, umeeT yrioBoi kKo3QpuimeHT Oonplie, yeM y npsmMoit MA, u He
Oonbmre, yeM y mpsmMoidl MB, W mepecekaeT MOJYOKPYKHOCTh B €IWHCTBEHHOMN

1 1
touke. Ilomywaem, uro mpu —ZSa<—€ HUCXOJHOE YpaBHEHUE HMeEeT

o 1
€MHCTBEHHBIH KopeHb. Ilpu —a>Z npsMas He uMeeT OOMHMX TOYeK C

KpuTepun oueH1BaHWs 3aAaHnii C pasBEPHYTLIM OTBETOM

Pemenue.

a) 3apymannblie uncna 1, 1, 1, 1, 1, 1, 1 narot TpeOyembiii Habop, 3arMcaHHbBIN
Ha JIOCKE.

0) ITockonbKY 3aayMaHHbIC YHCIA HATypajbHbIC, TO HAUMCHBIIEE YHCIO B
Ha0ope — 93TO HaWMEHbIIEe M3 3aJAyMaHHBIX YHUCEN, a HauOOoJIbIIEe YUCIO B
Habope — 93TO cyMMa BceX 3aayMaHHbIX uucend. Cpeam dYucen 3amucaHHOTO
HaOopa JOKHA OBITh CyMMa BCEX YHCEN, KPOME HAWMEHBINEro, TO €CTh
22—-1=21. Ho aToro uucima HeT B Habope, MOITOMY HE CYNIECTBYET MpUMepa
TaKMX 3aJyMaHHBIX YHCEN, JUISl KOTOPOro Ha JOCKe OyaeT BhIMUCaH HaOop W3
YCIIOBHSL.

B) Unciio 7 — HaWMEHbIIee YHCIO B HAOOpe — SIBIIACTCS HAUMEHBIIUM W3
3aJlyMaHHBIX 4YHCeN, a HauOoJblllee 4YKHCIO B Habope — 3TO CymMMa BCex
3aJyMaHHBIX 4ucel. [103TOMy KOJIHYEeCTBO 33AyMaHHBIX UHCEN HE MPEBOCXOAUT

. 41
Lesoi yactu —, To ecth 5. Kpome Toro, uncna 9 u 11 MeHsblle, 4eM cymMma IBYX
7

yhcena 7, TMO3TOMY OHHM TakKe SBISIOTCA 3aJyMaHHbIMH. 3HAYUT, CyMMa
OCTaBIIUXCS 33JyMaHHBIX dncen paBHa 41—-7—-9—11=14. Takum oOpa3zom, Tak
KaK HauMEHbIIIee 33 yMaHHOE YHCIIO PAaBHO 7, OCTABIINECS 3aJyMaHHbIE YUCIa —
ot0 7 n 7 wnu 14. J{ns 3axymanssix uucen 7, 7, 7,9, 11 u 7, 9, 11, 14 na nocke
Oynet 3ammcaH HaOOp, JaHHEIH B yCIOBHH.

OtBer:a)1,1,1,1,1,1,1;6)wer; B) 7,7,7,9, 11l wm 7, 9, 11, 14.

ConepxaHue KpUTEpUs Basnst

BepHo mnomydeHsl BCe NEpeducCleHHble (CM. Kpurepuil Ha 1 Oamn)

MOJTYOKPYKHOCTEIO.
1. 1
OrtBeT: [—Z; s ; 0.
CopepxkaHue KpuTepus bannbt
O60CHOBaHHO NOJTYY€H MPABUIbHBINA OTBET 4
1 1
OO60CHOBaHHO TIOJYYEHBI BCE 3HAYCHUS: d =— 1 a=-— ra a=0. OtBeT
1
OTJIMYAETCSI OT BEPHOTO TOJNBKO HCKIIOYEHHEM TOUYKH d =— 1 /M 3
1
BKJIFOYEHHEM TOYKH d = — 3
1 1
O060CHOBaHHO MOJTYYEHBI BCE 3HAUCHUS: O = — 1 a=-— ra a=0 2
. . 1
BepHo HaiineHo ofHO WM 1Ba U3 3HAYEHUN a = — 1 a=-— 3 wi a=0 1
Pemienrie He COOTBETCTBYET HHM OJHOMY M3 KPHTEPHUEB, MEPEUHCICHHBIX 0
BBIIIIE
Maxcumanvuoiil 6ann 4

PE3YABTATHI 4
BepHO moNydYeHBI TpH M3 TEpeYHCICHHBIX (CM. KpuTepuil Ha 1 Oam) 3
pE3yABTAaTOB

BepHo mnomydeHsl Ba U3 HEPEUUCICHHBIX (CM. KpuTepuil Ha 1 Oamn) >

PEe3yJIbTaTOB

3agymMaHO HECKOJNBKO (HE 00S3aTeNbHO PA3IHYHBIX) HATypalbHBIX YHCEN. OTH
9HClIa ¥ UX BCE BO3MOXKHBIE CYMMEI (10 2, TI0 3 U T.JI.) BBIMUCHIBAIOT Ha JOCKY B
nopsaake HeyObiBaHus. Ecnim Kakoe-TO 4YMCIO 71, BBIMHCAaHHOE Ha JIOCKY,
MOBTOPSETCSI HECKOIBKO Pa3, TO HA JOCKE OCTaBIISAETCS OJHO TAaKOE YHCIO 71, a
OCTaJIbHBIE YUCIIA, PaBHBIE 71, cTUpatoTcs. Hanpumep, eciau 3axymansl yucna 1, 3,
3, 4, To Ha nocke Oynet 3amucad Haoop 1, 3,4, 5,6,7,8, 10, 11.

a) IIpuBeanTe mpuMep 3aJyMaHHBIX YUCEN, AT KOTOPBIX Ha JOCKe OyJeT 3amucaH
Hatop 1, 2,3,4,5,6,7.

0) CymecTByeT nH IpuUMep TaKMX 3aJyMaHHBIX 9HCEN, U KOTOPHIX Ha JOCKE
Oyner 3anucan Habop 1, 3,4, 6,7, 8,10, 11, 12, 13, 15, 16, 17, 19, 20, 22?

B) [IpuBenure Bce MpHMeps! 3ayMaHHBIX YHCEN, A KOTOPHIX Ha Jocke Oyner
3anmcas Habop 7, 9, 11, 14, 16, 18, 20, 21, 23, 25, 27, 30, 32, 34, 41.
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BepHo mosydeH oiUH U3 CIEIYIOMIX Pe3yIbTaTOB!
— 000CHOBaHHOE pPELICHHE II. &}

— 000CHOBaHHOE pellIeHue 1. 0; 1
— 000CHOBaHHAsI OIICHKA KOIMYECTBA 3ayMaHHBIX YHCEN B 1I. 6;
— 00a Habopa 3aJyMaHHBIX YUCEJI B II. 8

Pemenue ne COOTBCTCTBYCT HU OAHOMY U3 KPUTCPUCB, NCPCUHUCIICHHBIX
BbIIIC

Maxcumanvrwii 6ain 4
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Kputepun oneHuBaHUS 3a1aHHIi ¢ pa3BEPHYTHIM 0TBETOM

cosx cosx —sinx
a) Pemnte ypaBuenue 14 =2 -7 .

0) Haiinure Bce KOpHM 3TOTO ypaBHEHUS, IPHHAUIEKAIIIE OTPE3KY {%, Zn} .

Pemenue.

a) [IpeoOpasyem ucxoqHOE ypaBHEHHE:

cos x cosx cosx —sinx cos X —sinx .
2 -7 =2 -7 ;7 =7 ; cosx=—sinx; tgx=—1,

OTKyJia x:—%+7tk, kelZ.

6) C moMombI0 YHCIOBOH OKPYXKHOCTH OTOEpEM KOpHH,

MIpUHAJUIeKAIINE OTPE3KY %; 2n

KpuTepun oueH1BaHWs 3aAaHnii C pasBEPHYTLIM OTBETOM

Yetbipéxyronsauk BFEG — uckomoe ceuenue. Otpe3ok BE — menuaHa
Tpeyroiabauka MBD, 3HauuT,

J2BD? +2MB> ~MD> 44B* + MB® _
5 = 5 =42
TTockonbky mpsiMmas BD nepneHnukyisipHa tuiockoctu MAC, nuaroHanu
BE n FG 4gerblpéxyronbiuka BFEG nepneHIuKyJIspHbL, CIeJ0BaTeIbHO,

BE =

S _BE-FG _32
BFEG — P N
32
OtBet: —.
ConepxaHue KpUTEpHs Basst
OO60CHOBAHHO MOJIY4YEH BEPHBII OTBET 2
Pemenne comepXUT OOOCHOBaHHBIA MEPEXOA K IIAHUMETPUYECKOM
3ajaye, HO MOJIyYeH HEBEPHBII OTBET MJIM PELIeHHe HEe 3aKOHUEHO, 1

HJI TIpYU TPABHUIIBHOM OTBETC PCHICHUEC HEAOCTATOYHO 000CHOBaHO

Pemienne He cOOTBETCTBYET HM OJHOMY U3 KPUTEPUEB, NEPEUMCIEHHBIX
BBIIIIE

Maxcumanvrolii 6ann 2

3n. In
Ilonyunm uncna: —; —.
4° 4
T 3n. Tn
OrtBerT: a) —Z+TCk, kGZ, 6) T, T
CopaeprkaHue KpuTepHs bausl
OO0CHOBaHHO IIOJTY4YEHBI BEpPHBIE OTBETHI B 000MX IyHKTaX 2
OO0CHOBaHHO NOTY4eH BEPHBIA OTBET B MYHKTE ¢ WM B MYHKTE 6 1

Pemienne He cOOTBETCTBYET HM OJHOMY U3 KPUTEPUEB, NEPEUMCIEHHBIX
BBIIIIE

0
Maxcumanvroiit 6ain 2

B npaBuwibHON yeThpéxyronabHoil nupamune MABCD c BepmiuHOi M CTOPOHBI
OCHOBaHUs paBHBI 4, a OOkoBble pEOpa paBHbl 8. Haliaure miomanb cedeHuUs
MHPaMUIB! IIOCKOCTBIO, MPOXOAAIIeH depe3 Touky B u cepenuny pebpa MD
napajuienbHo npsimoit AC .

Pemenne.

ITycts Touka E — cepeanna pebpa MD . Otpesok BE
nepecekaer miockoctb MAC B Touke P. B TpeyronbHuke
MBD Ttouka P sBIsSeTCS TOYKOW TMEpecedyeHus MeaHaH,
cnepoBarensHo, MP:PO=2:1,tne O — 1HeHTp OCHOBaHUS
mupamugsl. Otpesok FG mapamenen AC U NIPOXOAUT
gepe3 Touky P (Touka F mpuHamuiexur peopy MA, G —
pebpy MC), otkyna

MF :FA=MG:GC=MP:PO=2:1;
22-4B _8J2

3 37
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FG:%AC:

Pemnte cuctemy HepaBeHCTB

log, ,———2>-8,
-7y
2
FERP NN 40x” +3x—-24 <3
x-8
Pemrenue.
1. PeniM nepBoe HEPABEHCTBO CUCTEMBI:
10g7x%2—8; log7_x(x+3)—log7_x(x—7)82—8; log,_,(x+3)>0.
x=7

Paccmotpum aBa cityuast. Ilepssiit cioygail: 0 <7 —x <1.
>
log; . (x+3)20, {0 <x+3<l, HET pelIeHUH.
0<7-x<1; 6<x<7,
Bropoii ciyyqaii: 7—-x>1.
1 +3)20
og;_,(x+3)20, {x+321, oTkyma —2<x<6.
T—x> 1; x< 69
PeeHue nepBoro HepaBeHCTBA UCXOAHOM CUCTEMBL: —2 < x < 6.

2. PemnMm BTOPOC HEPABEHCTBO CUCTEMBI:

2 2
x3+6x2+wﬁ3;x3+6x2+40x <0;
x—8 xX—
2
xt—2x’ —8x? <0: X (x—4)(x+2)£0
x—8 x—8
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Pemrenrie BTOpPOro HEpaBEHCTBA HWCXOMHOM CHCTeMbl: x<—2; x=0;
4<x<8.
3. Pemenne ucxotHOM cuCTeMbI HepaBeHCTB: x =—2; x=0; 4<x<6.

Otser: —2;0; [4;6).

CopneprkaHne KpUTepHs babr

OO0CHOBaHHO TIOTy4€H BEPHBIH OTBET 3
OO0OCHOBaHHO TIOJIyYEHBI BEPHBIE OTBETHI B OOOHMX HEPAaBEHCTBAX 5
HCXOJTHON CHCTEMBI
OOGOCHOBaHHO IIOJIyYeH BEpPHBII OTBET B OJHOM HEPaBEHCTBE MCXOIHOM |
CHUCTEMBI
Pemiennie He COOTBETCTBYET HHU OJHOMY M3 KPUTEPUEB, MEPEUHCICHHBIX 0
BBIIIE

Maxcumanvuwiii 6a1n 3

Oxpy>xHocTH paanycos 3 u 5 ¢ nuentpamu O; 1 O, COOTBETCTBEHHO KacaroTcs B

touke A. IIpsmas, mpoxoasmas 4epe3 TOUKy A, BTOPUYHO MEPeceKaeT MEHBIIYIO
OKpY>KHOCTh B TOuke B, a Oompmryto — B Touke (. Haiinmte mmomans
tpeyronsHuka BCO,, ecnmu LABO, =15°.

Pemenne.
Touku O,, O, u A nexar Ha oguoil npamoii. ITockonbKy TpeyronabHUKH

BO A u CO,A pasuobenpennsle, LABO, = £ZBAO, = £LCAO, = £LACO, =15°,

otkyna AB=20,A4-cos15°=6-cos15°, AC=20,4-cos15°=10-cosl5°.
Bosmoxnsl nBa cimydas. IlepBeiif ciydaid: OKpy»KHOCTH

KacalTcsi BHYTpPEHHHUM oOpa3zoM (puc. 1), Torma touka B “

JEKUT  MEXKAY  TOYKAMH A u C, oTkyzna (“ A

BC=A4C—-AB=4-cosl5°.

BC-CO, -sin /BCO,

S BCO, = )
=10-cos15°-sin15°=2,5. Puc. 1
Bropoii cioydail: OKpy>KHOCTH KacaroTCsi BHEIIHUM

obpazom (puc.2), Torma TOo4Ka A JIEKHT MEXKIY
toukamMu B u C, BC=AC+ AB=16-cos15°.

BC-CO, -sin ZBCO )~
Ssco, = 2 5 2 _ \
=40-cos15°-sin15°=10. B
OtBerT: 2,5 i 10. Puc. 2
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KpuTepun oueH1BaHWs 3aAaHnii C pasBEPHYTLIM OTBETOM

ConepxaHue KpUTepus bannbl
PaccMOTpeHBI Bce BO3MOXKHBIE TEOMETPHUYECKHE KOHQUTyparmuu W 3
[IOJIy4€H NPaBUJIbHBIA OTBET
PaccmoTpera xoTst OB 0JJHa BO3MOXHAsI TeOMETpHUIecKasi KOHPUTypanus, 5

B KOTOpOﬁ TTOJIYYCHO IMPaBUWJIbHOC 3HAYCHUC HCKOMOM BEJIMUHHBI

PaccmoTpena xoTst ObI 0JJHa BO3MOXHAsI TeOMeTpHUIecKasi KOH(PHUTypanus,
B KOTOPOI1 0JIy4eHO 3HAYEHUE MCKOMOH BEJIMYUHBI, HEIIPABUIILHOE U3-3a 1
apr(MeTHYECKOH OIIMOKU

Pemenue He COOTBCTCTBYCT HHU OAHOMY U3 KPUTCPUCB, NNECPCUHUCIICHHBIX
BBILIC

Maxcumanvrvii 6aun 3

Haiimute Bce 3HaUeHHS a , IPU KOKAOM U3 KOTOPBIX ypaBHEHHUE
[ 2
ax++—-5-6x—x" =5a+2
MeeT eTUHCTBEHHBIH KOPEHb.

Pemenue.

3anuiieM ypaBHeHHE B BHIE | — 5 — 6x — x2 =—ax+5a+2. PaccMoTpum nBe
GyHKIUM: ‘f(x):\[—5—6x—x2 u g(x)=—ax+5a+2. I'papuxom yHKuun

2 2
f(x)=42"=(x+3)" sBusteTcs NOTYOKPYKHOCTH Pajuyca 2 C LEHTPOM B TOUKE
(—3; 0) , Jexarnias B BepxHel monymiaockocTu (cM. puc.). [Ipu kaxxaom 3HaueHUN
a rpapukom dyHkimn g(x) sABISETCS mpsiMas ¢ YrIoBbIM Kod(bHLHEeHTOM —a,

npoxozsmas uepes Touxy M (5;2).

VpaBHEHHE MMEET €IMHCTBEHHBIN y
A \
KOpeHb, eciu rpaduku ¢pynkumii f(x) u C 2 M
g(X) HUMET eIMHCTBEHHYI OOLLYIO |
TOYKY: 60 npsiMast Kacaeres 4 B |
TOJTYOKPYKHOCTH, THGO nepecekaet eé B _ 5 ~10 5 ©

€IUHCTBEHHOM TOYKE.

Kacaremsras MC, npoBenéHHas U3 TOYKH M K HONYyOKPYXKHOCTH, HIMEET
YTIIOBOH K03((GHUIHEHT, paBHBIA HYJIO, TO ecTh MpH a =0 MCXOAHOE ypaBHEHHE
UMeeT eIWHCTBEHHBIN KopeHb. IIpm —a <0 mpsmas He nMmeeT OOMIUX TOYEK C
IOy OKPYHOCTBIO.

Ipsmas MA, 3amaHHas ypaBHEHHEM ) =—ax-+5a+2, NPOXOAWT Uepe3

touku M (5;2) n A(-5;0), crenoBarensHo, eé yrnooii koddduipment —a = %

1
Ipu 0<—a< 3 npsimasi, 3a/laHHasi ypaBHEHHEM ) =—ax-+5a+2, UMeeT JBe
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o0mue TOYKH C MONyOKpYXHOCThIO. IIpsmas MB, 3amaHHas ypaBHEHHEM

y=—ax+5a+2, npoxomur depe3 Touku M (5;2) u B(—1;0), crenosarensHo,
e€ yriaoBoil ko0dpPUIMEHT —a= % ITpu %< —-a S% npsMasi, 3aJaHHas
YpaBHEHHUEM Y =—ax+5a+2, umeer yrioBoi koddduumeHT Oonblie, 4eM y
npsimMoii MA , v He Oombllie, 4eM y npssMoi MB, 1 TiepecekaeT MmojIyoKpyKHOCTh B

o 1 1
eMHCTBeHHOW Touke. Ilomywyaem, uto mnpu —gﬁa<—§ HCXOJHOE ypaBHEHUE

. 1
HMMEET E€IUHCTBEHHbIM kopeHb. Ilpu —a >§ npsMas He UMeeT OOLIMX TOYeK ¢

KpuTepun oueH1BaHWs 3aAaHnii C pasBEPHYTLIM OTBETOM

Pemenue.

a) 3apymannblie uncna 1, 1, 1, 1, 1, 1, 1 narot TpeOyembiii Habop, 3arMcaHHbBIN
Ha JIOCKE.

0) ITockonbKY 3aayMaHHbIC YHCIA HATypajbHbIC, TO HAUMCHBIIEE YHCIO B
Ha0ope — 93TO HaWMEHbIIEe M3 3aJAyMaHHBIX YHUCEN, a HauOOoJIbIIEe YUCIO B
Habope — 93TO cyMMa BceX 3aayMaHHbIX uucend. Cpeam dYucen 3amucaHHOTO
HaOopa JOKHA OBITh CyMMa BCEX YHCEN, KPOME HAWMEHBINEro, TO €CTh
22—-1=21. Ho aToro uucima HeT B Habope, MOITOMY HE CYNIECTBYET MpUMepa
TaKMX 3aJyMaHHBIX YHCEN, JUISl KOTOPOro Ha JOCKe OyaeT BhIMUCaH HaOop W3

YCIIOBHSL.
B) Uncino 7 — HaWMEHBIIEE YHCIO B HaOOpe — SBISAETCS HANMCHBIINM H3
3ayMaHHBIX 4HCel, a HauOojbllee YHCIO B Habope — 3TO CyMMa BCEX

3aqyMaHHBIX 4ncel. [103TOMy KONMYECTBO 3aJyMaHHBIX UHCEN HE MPEBOCXOIHUT
. 41
LIEJION 9acTu - To ecTh 5. Kpome Toro, uncna 9 u 11 MeHsble, ueM cymMa IByX

yhcen 7, TMO3TOMY OHHM TakKe SBISIOTCA 3aJyMaHHbIMH. 3HAYUT, CyMMa
OCTaBIIMXCS 33yMaHHBIX dncen paBHa 41—-7—-9—11=14. Takum oOpa3zom, Tak
KaK HauMEHbIIIee 33lyMaHHOE YHCIIO PAaBHO 7, OCTABIINECS 3aJyMaHHbIE YUCla —
ot0 7 n 7 wnu 14. J{ns 3axymanssix uucen 7, 7, 7,9, 11 u 7, 9, 11, 14 na nocke
Oynet 3ammcaH HaOOp, JaHHEIH B yCIOBHH.

OtBer:a)1,1,1,1,1,1,1;6)wer; B) 7,7,7,9, 11l wm 7, 9, 11, 14.

MOJTYOKPYKHOCTEIO.
1. 1
OrtBeT: [_? -3)
CopepxkaHue KpuTepus bannbt
O60CHOBaHHO NOJTYY€H MPABUIbHBINA OTBET 4
1 1
OO00CHOBaHHO TIOJYYEHBI BCE 3HAYCHUS: d =— 3’ a=-— 5 a=0. OTtBer
1
OTJIMYAETCSI OT BEPHOTO TONBKO HCKIIOYCHHEM TOUKH @ =— 3 /M 3
1
BKJIFOYEHHEM TOYKH d = — 35
1 1
O060CHOBaHHO MOJTYYEHBI BCE 3HAUCHUS: O = — 3’ a=— 3 a=0 2
. . 1 1
BepHo HaiineHo oHO WM 1Ba U3 3HAYEHUN a = — 3 a=-— 35 wm a=0 1
Pemienrie He COOTBETCTBYET HHM OJHOMY M3 KPHTEPHUEB, MEPEUHCICHHBIX 0
BBIIIIE
Maxcumanvuoiil 6ann 4

ConepxaHue KpUTEpUs Basnst
BepHO modydeHBI Bce IepedMCICHHBIE (CM. KpuTepui Ha 1 Oam) 4
Pe3yJIbTaThI
BepHO moNydYeHBI TpH M3 TEpeYHCICHHBIX (CM. KpuTepuil Ha 1 Oam) 3
pe3yIbTaToB
BepHO moiydeHEI 1Ba W3 INEpeUYHCIEHHBIX (cM. KpuTepuii Ha 1 Oam) )

PEe3yJIbTaTOB

3agymMaHO HECKOJNBKO (HE 00S3aTeNbHO PA3IHYHBIX) HATypalbHBIX YHCEN. OTH
9HClIa ¥ UX BCE BO3MOXKHBIE CYMMEI (10 2, TI0 3 U T.JI.) BBIMUCHIBAIOT Ha JOCKY B
nopsaake HeyObiBaHus. Ecnim Kakoe-TO 4YMCIO 71, BBIMHCAaHHOE Ha JIOCKY,
MOBTOPSETCSI HECKOIBKO Pa3, TO HA JOCKE OCTaBIISAETCS OJHO TAaKOE YHCIO 71, a
OCTaJIbHBIE YUCIIA, PaBHBIE 71, cTUpatoTcs. Hanpumep, eciau 3axymansl yucna 1, 3,
3, 4, To Ha nocke Oynet 3amucad Haoop 1, 3,4, 5,6,7,8, 10, 11.

a) IIpuBeanTe mpuMep 3aJyMaHHBIX YUCEN, AT KOTOPBIX Ha JOCKe OyJeT 3amucaH
Hatop 1, 2,3,4,5,6,7.

0) CymecTByeT nH IpuUMep TaKMX 3aJyMaHHBIX 9HCEN, U KOTOPHIX Ha JOCKE
Oyner 3anucan Habop 1, 3,4, 6,7, 8,10, 11, 12, 13, 15, 16, 17, 19, 20, 22?

B) [IpuBenure Bce MpHMeps! 3ayMaHHBIX YHCEN, A KOTOPHIX Ha Jocke Oyner
3anmcas Habop 7, 9, 11, 14, 16, 18, 20, 21, 23, 25, 27, 30, 32, 34, 41.
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BepHo mosydeH oiUH U3 CIEIYIOMIX Pe3yIbTaTOB!
— 000CHOBaHHOE pPELICHHE II. &}

— 000CHOBaHHOE pellIeHue 1. 0; 1
— 000CHOBaHHAsI OIICHKA KOIMYECTBA 3ayMaHHBIX YHCEN B 1I. 6;
— 00a Habopa 3aJyMaHHBIX YUCEJ B II. 8

Pemenue ne COOTBCTCTBYCT HU OAHOMY U3 KPUTCPUCB, NCPCUHUCIICHHBIX
BbIIIC

Maxcumanvrwii 6ain 4
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Kputepun oneHuBaHUS 3a1aHHIi ¢ pa3BEPHYTHIM 0TBETOM

a) Pemnte ypaBHeHue ]5505% —gcosx gsinx

. 13n
6) Haiimure Bce KOpHH 3TOTO ypaBHCHUS, IPHHAUICKAIINE OTPE3KY | ST; > |

Pemenue.
a) [IpeoOpasyem ucxoqHOE ypaBHEHHE:

COSX COSX cosx sinx cosx sinx
3 -5 =3 57755 =5

; cosx=sinx; tgx=1,
OTKyJia x:%+nk, keZ.

6) C moMompi0 YMCIOBOI OKPYKHOCTH OTOEpEM KOpHH,

[ 13n }
MIpUHAJUIeKAINE OTPE3KY | Sy —— |.

2
ITonyunm yucna: Zﬂ 25—n
4 4
Orser: a) 47k , k€7: ) zﬂ ZfT“.
Co;:[epxcam/le KpUTepHs bausl
OO0CHOBaHHO IIOJTY4YEHBI BEpPHBIE OTBETHI B 000MX IyHKTaX 2
OO0CHOBaHHO NOTY4eH BEPHBIA OTBET B MYHKTE ¢ WM B MYHKTE 6 1
Pemenne He COOTBETCTBYET HHM OJHOMY H3 KPUTEPUEB, MEPEUHCICHHBIX 0
BBIIIIE
Maxcumanshwiil bann 2

B npaBuwibHON yeThpéxyronabHoil nupamune MABCD c BepmiuHOi M CTOPOHBI
OCHOBaHUs paBHBI 4, a OOkoBble pEOpa paBHbl 8. Haliaure miomanb cedeHuUs
MHPaMUIB! IIOCKOCTBIO, MPOXOAAIIeH depe3 Touky B u cepenuny pebpa MD
napajuienbHo npsimoit AC .

Pemenne.

ITycts Touka E — cepeanna pebpa MD . Otpesok BE
nepecekaer miockoctb MAC B Touke P. B TpeyronbHuke
MBD Ttouka P sBIsSeTCS TOYKOW TMEpecedyeHus MeaHaH,
cnepoBarensHo, MP:PO=2:1,tne O — 1HeHTp OCHOBaHUS
mupamugsl. Otpesok FG mapamenen AC U NIPOXOAUT
gepe3 Touky P (Touka F mpuHamuiexur peopy MA, G —
pebpy MC), otkyna

MF :FA=MG:GC=MP:PO=2:1;
22-4B _8J2
3 37
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FG:%AC:

KpuTepun oueH1BaHWs 3aAaHnii C pasBEPHYTLIM OTBETOM

Yetbipéxyronsauk BFEG — uckomoe ceuenue. Otpe3ok BE — menuaHa
Tpeyroiabauka MBD, 3HauuT,

J2BD? +2MB> ~MD> 44B* + MB® _
5 = 5 =42
TTockonbky mpsiMmas BD nepneHnukyisipHa tuiockoctu MAC, nuaroHanu
BE n FG 4gerblpéxyronbiuka BFEG nepneHIuKyJIspHbL, CIeJ0BaTeIbHO,

BE =

S _BE-FG _32
BFEG — P N
32
OtBet: —.
ConepxaHue KpUTEpHs Basst
OO60CHOBAHHO MOJIY4YEH BEPHBII OTBET 2
Pemenne comepXUT OOOCHOBaHHBIA MEPEXOA K IIAHUMETPUYECKOM
3ajaye, HO MOJIyYeH HEBEPHBII OTBET MJIM PELIeHHe HEe 3aKOHUEHO, 1

HJI TIpYU TPABHUIIBHOM OTBETC PCHICHUEC HEAOCTATOYHO 000CHOBaHO

Pemienne He cOOTBETCTBYET HM OJHOMY U3 KPUTEPUEB, NEPEUMCIEHHBIX
BBIIIIE

Maxcumanvrolii 6ann 2

Pemmre cucTeMy HEPaBEHCTB

4
log,_ S
3-x (x_3)2
2 46x +21)c +3x—-12 <3
x—4 -
Pemenne.
1. Pemnm nepBoe HEpaBEHCTBO CUCTEMBI:

10g3_x%2—2; log3_x(x+4)—log3_x(x—3)22—2; log;_ (x+4)>0.

Paccmotpum aBa cityuast. Ilepssiit ciayuait: 0 <3 —x<1.
{log3_x(x+4)20, {0<x+4£1,
0<3-x<1; 2<x<3;
Bropoii ciyyqaii: 3—x>1.
{log3_x(x+4)20, {x+421
3-x>1; x<2,

HET pelIeHuil.

> oTkyga —3<x<2.

Pemenne nepBoro HepaBeHCTBA UCXOIHOM CUCTEMBL: —3<x < 2.
2. Pemm BTOpO€ HEPABEHCTBO CHUCTEMBI:

2 2
x3+6x2+21x +3x_12£3;x3+6x2+21x <0:
x—4 x—4
2
xtroxt —3x? <0: X (x—l)(x+3)£0.
x—4 x—4

Pemenne Broporo HepaBeHCTBA UCXOIHOM cUCTeMbl: X <—3; x=0; 1<x<4.
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3. Pemenune ncxomHoi cucteMbl HepaBeHCTB: X =—3; x=0; 1<x<2.
Otser: —3;0; [1;2).

CopeprkaHue KpUTEpHst Bbanbt

OO60CHOBAHHO MOJIYYEH BEPHBIH OTBET 3
OOGOCHOBaHHO TIOJIyYeHBI BEpHBIE OTBETHl B OOOMX HEPaBEHCTBAX ’
HCXOJTHON CUCTEMBI
OG0CHOBaHHO IOJTyYeH BEpHBIII OTBET B OJHOM HEPaBEHCTBE MCXOIHOM |
CHCTEMBI
Pemienrie He COOTBETCTBYET HU OJHOMY M3 KPUTEPHUEB, NMEPEUHCICHHBIX 0
BBIIIIE

Maxcumanvnulii 6ann 3

Oxpy:xHoctr paauycos 2 u 10 ¢ nenrpamu O; u O, COOTBETCTBEHHO KacaroTCs B

touke A. IIpsmas, nmpoxoasias yepe3 TOUKy A, BTOPUYHO MEPECEKaeT MEHBIIIYIO
OKpY>KHOCTh B Touke B, a Oompmryto — B Touke (. Haiinute mmomans
tpeyronsHuka BCO, , ecmn ZABO, =22,5°.

Pewmenue.

Touku O,, O, u A nexar Ha oxHOW mpsAMOH. IIOCKONIBKY TPeyroJabHHUKH
BO,4 n CO, A paBrobenpennsie, LABO, = LBAO, = LCAO, = LACO, =22,5°,
otkyna AB=20,4-c0s22,5°=4-c0s22,5°, AC=20,A-c0s22,5°=20-c0s22,5°.

Bo3moxnsl aBa cimydas. [lepBbliil ciydaid: OKpY>KHOCTH %

KacaroTcsi BHYTpEeHHHM oOpasoMm (puc. 1), Torma touka B
JIEKUT MEXIy  TOYKaAMH A u C, OTKyza
BC=A4AC—-A4B=16-c0s22,5°.
BC-CO, -sinZBCO,
SBCOZ = B =
) Puc. 1
=80-c0s22,5°-sin22,5° = 204/2.

Bropoil cimyuaii: OKpy>KHOCTH KacaloTCs BHEIIHUM
oOpa3zom (puc.2), Torma Touka A JIGKUT MEXKIY \
toukaMu B u C, BC=AC+ AB=24-c0s22,5°. A

S _ BC-CO, -sin/BCO,
BCO, = 5 =
=120-0s22,5°-5in22,5° = 304/ 2. Puc. 2
Otger: 20v/2 wm 304/2.

A

/

/
W
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KpuTepun oueH1BaHWs 3aAaHnii C pasBEPHYTLIM OTBETOM

ConepxaHue KpUTepus bannbl
PaccMOTpeHBI Bce BO3MOXKHBIE TEOMETPHUYECKHE KOHQUTyparmuu W 3
[IOJIy4€H NPaBUJIbHBIA OTBET
PaccmoTpera xoTst OB 0JJHa BO3MOXHAsI TeOMETpHUIecKasi KOHPUTypanus, 5

B KOTOpOﬁ TTOJIYYCHO IMPaBUWJIbHOC 3HAYCHUC HCKOMOM BEJIMUHHBI

PaccmoTpena xoTst ObI 0JJHa BO3MOXHAsI TeOMeTpHUIecKasi KOH(PHUTypanus,
B KOTOPOI1 0JIy4eHO 3HAYEHUE MCKOMOH BEJIMYUHBI, HEIIPABUIILHOE U3-3a 1
apr(MeTHYECKOH OIIMOKU

Pemenue He COOTBCTCTBYCT HHU OAHOMY U3 KPUTCPUCB, NNECPCUHUCIICHHBIX
BBILIC

Maxcumanvrvii 6aun 3

Haiimute Bce 3HaUeHHS a , IPU KOKAOM U3 KOTOPBIX ypaBHEHHUE
[ 2
ax+y—-7-8x—x" =2a+3
MeeT eTUHCTBEHHBIH KOPEHb.

Pemenue.
3anuinem ypaBHeHue B Buje | — 7 — 8x — x2 =—ax+2a+3. PaccMoTpum nBe
dynkumn:  f(x)=+/—-7-8x— x> u g(x)=—ax+2a+3. I'papuxom yHKIMH

f(x)= 3’ —(x+ 4)2 SBJSETCS TOyOKPYKHOCTh Pagryca 3 ¢ IEHTPOM B TOUKE
(— 4, 0) , JIeXKAIIas B BEpXHEH MOIYIUIOCKOCTH (CM. puc.). [Ipy KakaoM 3HaUeHUH
a rpapukom dyskimn g(x) sABISETCS mpsiMas ¢ YrIoBbIM KodbuLHeHTOM —a,
npoxozsmas uepes Touxy M (2;3).

YPaBHCHI/Ie UMEET EJIMHCTBEHHBIMN J

KOpeHb, eciu rpaduxu Gpynkumii f(x) n

g(x) wuMeroT eIMHCTBEHHYIO OOLIYIO

TOYKY: aubo  mpsiMas  KacaeTcs
MOJTyOKPYKHOCTH, 100 mepecekaer eé B A4 B
€IMHCTBEHHOH TOYKE. -7 Z10 I 2 x

Kacarenbnas MC, npoBenénHast u3 TOYKH M K TMOJYyOKPYKHOCTH, UMEET
YTIIOBOH K03((GHUIUEHT, PaBHBIA HYJIO, TO ecTh NpH a =0 MCXOAHOE ypaBHEHHE
UMeeT €AMHCTBEHHBbIH KopeHb. IIpn —a <0 mnpsmas He nMmeeT OOIIMX TOYEK C
MOy OKPYKHOCTBIO.

Ilpsimast MA, 3amaHHas ypaBHEHMEM ) =—ax-+2a+3, NPOXOIUT depe3

toukn M (2;3) u A(—7;0), cienoBarensHo, eé yriaoBoi kodpuuueHt —a = %
IIpu 0<—a< 1 mpsMasi, 3aJlaHHasi ypaBHEHMEM Yy =—ax+2a+3, uMeeT JBe

3
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o0mue TOYKH C MONyOKpYXHOCThIO. IIpsmas MB, 3amaHHas ypaBHEHHEM
y=—ax+2a+3, npoxomur depe3 Touku M (2;3) u B(—1;0), cnenosarensHo,

e€ yraosoil kodppumment —-a=1. Ilpu %< —a<l1 npsmas, 3amaHHas

ypaBHEHHEM Yy =—ax+2a+3, uMmeer yrioBoid koddduumeHT Oonblie, 4eM y
npsmMoit MA, u He Oonblie, 4eM y npsiMoii MB, 1 miepeceKaeT IMOJIyOKPYKHOCTD B

o 1
equHCTBeHHOW Touke. Ilomywaem, yto mpu —1§a<—§ HUCXOJHOE ypaBHEHHE

MMEET eAMHCTBEHHBIH KOopeHb. [Ipu —a >1 npsMas He uMMeeT OOIUX TOYEK C

MOy OKPYKHOCTBIO.
1
Otset: | —1;,—=; 0.
3
CopaeprxaHue KpUTepust Bamnsr
O60CHOBaHHO NOJTYYEeH NTPABUIbHBINA OTBET 4

1
OO0OCHOBAaHHO MOJIY4YEHBI BCE 3HAYCHUS: a=—1, a=— 3’ a=0. OtBer

KpuTepun oueH1BaHWs 3aAaHnii C pasBEPHYTLIM OTBETOM

Pemenue.

a) 3agymannblie uncna 1, 1, 1, 1, 1, 1 marot TpeOyembiii HabOp, 3anuMcaHHBIN
Ha JIOCKE.

0) ITockonbKY 3aayMaHHbIC YHCIA HATypajbHbIC, TO HAUMEHBIIEE YHCIO B
Ha0ope — 93TO HaWMEHbIICe M3 3aJAyMaHHBIX YHUCEN, a HauOOoJIbIIEe YUCIO B
Habope — 93TO cyMMa BceX 3aayMaHHBIX uuced. Cpeam dYucen 3amucaHHOTO
HaOopa JODKHA OBITh CyMMa BCEX YHCEN, KpOME HAWMEHBINEro, TO €CTh
22—-1=21. Ho aToro uucima HeT B Habope, MOITOMY HE CYNIECTBYET MpUMepa
TaKMX 3aJyMaHHBIX YHCEN, JUISl KOTOPOro Ha JOCKe OyaeT BhIMUCaH HaOop W3

YCIIOBHSL.
B) Uncio 10 — HauMeHbIIee YUCIO B HAbOpe — SIBIIAETCS HAMMEHBIINM U3
3aJyMaHHBIX YHCEN, a HauOOoJbIllee YHCIO B Habope — 3TO CymMMma BCex

3aqyMaHHBIX 4ncel. [103ToMy KOJNMYECTBO 3aAyMaHHBIX UHCEN HE MPEBOCXOIUT
. 59
LIEJIOHN 4acTH T0° TO ecTh 5. Kpome Toro, uncna 12 u 13 MeHsble, 4eM cyMMa IABYX

yucen 10, mOSTOMY OHM TakKe SBISIOTCS 3aAyMAaHHBIMH. 3HAuuT, CyMMa
OCTaBIIMXCS 3alyMaHHbIX ynceln paBHa 59 —10 —12 —13 = 24. Takum oOpa3om, Tak
KaKk HauMeHbllee 3aJyMaHHoe 4Hciao paBHO 10, ocraBiiuecs 3aayMaHHbIE
yucnaa — 3710 12 u 12 unu 24. lns 3agymanssix uucen 10, 12, 12,12, 13 u 10, 12,
13, 24 Ha nocke OyzmeT 3amucaH HabOp, TAHHBIA B YCIOBHU.

OtBer: a) 1, 1, 1, 1, 1, 1; 6) met; B) 10, 12, 12, 12, 13 wum 10, 12, 13, 24.

OTJMYAETCS OT BEPHOTO TOJBKO HCKIIOYCHHEM TOYKH a=—1 wu/uim 3
1
BKJIFOYEHHEM TOYKU d = — 3
1
OO60CHOBaHHO MOJYY€HbI Bce 3HAYeHUs: a =—1, a =— 3’ a=0 2
. . 1
BepHo HaiineHo onHO WM JBa U3 3HaUYeHUl a=—-1, a =— 3 wi a=0 1
Pemenrie He COOTBETCTBYET HHM OJHOMY M3 KPHTEPHUEB, MEPEUHCICHHBIX 0
BBIIIIE
Maxcumanvhviii 6aun 4

3alyMaHO HECKOJbKO (HE 00S3aTENIbHO Pa3IMyYHBIX) HATYpPAIbHBIX 4YHCEN. OTH
YHCIa ¥ UX BCE BO3MOXKHBIE CYMMBI (T10 2, TIO 3 ¥ T.JI.) BBITUCHIBAIOT HA JOCKY B
nopsinke HeyObiBaHWs. EcmM  Kakoe-TO 4YHCIO 7, BBIIHCAHHOE HAa JIOCKY,
MIOBTOPSIETCS] HECKOJBKO pa3, TO Ha JOCKE OCTaBIISICTCS OAHO TaKoe YHUCIO 7, a
OCTaJIbHBIE YHUCIIa, paBHBIE n, cTUpatoTcs. Hampumep, ecnu 3agymanst uyncia 1, 3,
3, 4, To Ha nocke Oyner 3anucad Haoop 1, 3,4,5,6,7, 8, 10, 11.

a) [IpuBennTe mMprMep 3alyMaHHBIX YHCEI, JJIs1 KOTOPBIX HA JOCKE OyAeT 3amucaH
Habop 1, 2,3,4,5,6.

0) CymiecTByeT 1M MpUMep TaKUX 3aJyMaHHBIX YHCEN, Al KOTOPBIX Ha JOCKE
Oyner 3ammcan Habop 1, 3,4,5,6,7, 8,9, 14, 15, 16, 17, 18, 19, 20, 22?

B) [IpuBenure Bce mMpUMeEpHI 3alyMaHHbIX YHCEN, AJIS KOTOPHIX Ha JOCKe Oyaer
3anucan Habop 10, 12, 13, 22, 23, 24, 25, 34, 35, 36, 37, 46,47, 49, 59.
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CopeprkaHue KpUTEpHs Basbt
BepHOo mony4eHBl BCe TepeYMClieHHbIe (CM. Kputepuid Ha 1 Oamn) 4
Pe3yJIbTATHI
BepHo modydeHBl TpH W3 TMEPEYUCIICHHBIX (CM. KpuTepuil Ha 1 Oamn) 3
PEe3yJIbTaTOB
BepHO moidydeHB JBa M3 MEPEUUCICHHBIX (CM. KpuTepuid Ha 1 Oamn) )

PE3yJIbTaTOB

BepHo mosydeH oiUH U3 CIEIYIOMIX Pe3yIbTaTOB!
— 000CHOBaHHOE pPELICHHE II. &}

— 000CHOBaHHOE pellIeHue 1. 0; 1
— 000CHOBaHHAsI OIICHKA KOIMYECTBA 3ayMaHHBIX YHCEN B 1I. 6;
— 00a Habopa 3aJyMaHHBIX YUCEJ B II. 8

Pemenue ne COOTBCTCTBYCT HU OAHOMY U3 KPUTCPUCB, NCPCUHUCIICHHBIX
BbIIIC

Maxcumanvrwii 6ain 4
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Kputepun oneHuBaHUS 3a1aHHIi ¢ pa3BEPHYTHIM 0TBETOM

a) Pemmnre ypaptenue 20" =45 . 5750

0) Haiinure Bce KOpHM 3TOTO ypaBHEHUS, IPHHAUIEKAIIIE OTPE3KY {— 9771; - 3n} .

Pemenue.

a) [IpeoOpasyem ucxoqHOE ypaBHEHHE:

COSX COSX cosx —sinx cosx —sinx .
4 -5 =4 -5 ;5 =5 ; cosx=—sinx; tgx=—-1,

OTKyJia x:—%+nk, keZ.

6) C mOMOIIBIO YHCIOBOM OKPYKHOCTH O0TOEpEM KOPHH,

[ om }
NpUHAjNeXaIne OTPE3KY | — =3 = 3n|.

17n . 13=m
IMonyunm yncna: ———; ———.
4 4
T 17, 13=m
OtBet:a) ——+7nk, keZ;0) ———; ———.
4 4 4
CopaeprkaHue KpuTepHs bausl
OO0CHOBaHHO IIOJTY4YEHBI BEpPHBIE OTBETHI B 000MX IyHKTaX 2
OO0CHOBaHHO NOTY4eH BEPHBIA OTBET B MYHKTE ¢ WM B MYHKTE 6 1
Pemenne He COOTBETCTBYET HHM OJHOMY H3 KPUTEPUEB, MEPEUHCICHHBIX 0
BBIIIIE
Maxcumanshwiil bann 2

B npaBuwibHON yeThpéxyronabHoil nupamune MABCD c BepmiuHOi M CTOPOHBI
OCHOBaHHUS paBHBI 6, a OOkOBble pEOpa paBHBI 5. Haliaure miomanp cedeHuUs
MUpaMHIBl TUIOCKOCTBIO, TIPOXOAsIIeld depe3 Touky A u cepenuHy pebpa MC
napajienabHo npsMoil BD .

Pemenne.

Iycts Touka E — cepenuna pebpa MC . Otpesox AE
nepecekaer miockoctb MBD B Touke P. B TpeyroiabHuke
MAC Touka P sBnsieTCs TOYKOH IlepecedeHus MeJuaH,
cnepoBarensHo, MP: PO =2:1,tne O — 1HeHTp OCHOBaHUS
mupamugsl. Otpe3ok FG mnapamieneH BD u npoxoaut
yepe3 Touky P (touka F' mpunamiexur peopy MD, G —
pebpy MB), otkyna

MF:FD=MG:GB=MP:PO=2:1;

FG:%BD:Z‘/ET'AB:m/E_
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KpuTepun oueH1BaHWs 3aAaHnii C pasBEPHYTLIM OTBETOM

Yetsipéxyronmsauk AFEG — uckomoe cedenue. Otpe3ok AE — menuana
Tpeyroiabauka MAC , 3Ha4YuT,

g oN24C 1 oMa’ —MC? _N44B 1 ma’ 13
2 2 2
ITockonbky npsiMas AC TmepneHIUKYJIIpHA MIockocTd MBD, nuaronanu
AE n FG 4gersipéxyronbHuka AFEG nepneHIuKyIspHbL, CI€I0BaTENIbHO,

AE-FG
S g ~AEFG 1375

2
Otser: 13v/2.
ConepxaHue KpUTepus bannbl
OO60CHOBaHHO MOJTYYEH BEPHBIA OTBET 2
Pemenne conepkur OOOCHOBAaHHBIA IEpexoa K IUIAHUMETPHUYCCKOM
3aJauye, HO TOJTyYeH HEBEPHBII OTBET WJIH PELICHUE HE 3aKOHUEHO, 1

HJI TIPU TPABHUIIBHOM OTBETC PCIHICHUEC HEAOCTATOYHO 000CHOBaHO

Pemenue ne COOTBETCTBYET HU OAHOMY H3 KPUTCPUEB, NEPEUNCICHHBIX

BBIIIIE 0
Maxcumanvhwiii 6ann 2
PemmTe cucreMy HepaBeHCTB
log,_, L66 >-06,
(x-4)
2
492+ 40x" +2x—10 <2
x—5
Pemenue.
1. PemiM nepBoe HEPABEHCTBO CUCTEMBI:
10g4_xL662—6; 10g47x(x+6)—10g4fx(x—4)62—6; log,  (x+6)20.

(x—4)
Paccmotpum nBa cityuast. [lepssiii cmyyaii: 0 <4 —x<1.
{log4x(x+6)20, {0<x+6g1,
0<4-x<l; 3<x<4
Bropoit ciayyait: 4 —x>1.
{log4x(x+6)20, {x+621,
4—x>1; x<3,

HET pelIeHUH.

oTkyma —5<x<3.

Pemienue nepBoro HepaBeHCTBA UCXOAHOM cUCTEMBL: —5 < x < 3.
2. Pemnm BTOpOoe HEPABEHCTBO CUCTEMBI:

2 2
x3+9x2+40x +2x—10£2;x3+9x2+40x <0:
x—5 x—5
2
x* +ax’ — 557 <0: X (x_l)(x+5)§0.

x-5 x-5
Pemenre BToporo HepaBeHCTBA UCXOIHON cUCTeMbl: X <—5; x=0; 1<x<5.
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3. Pemenune ncxomHoM cucteMbl HepaBeHCTB: x =—5; x=0; 1<x<3.
Otser: —5;0; [1;3).

CopeprkaHue KpUTEpHst Bbanbt

OO60CHOBAHHO MOJIYYEH BEPHBIH OTBET 3
OOGOCHOBaHHO TIOJIyYeHBI BEpHBIE OTBETHl B OOOMX HEPaBEHCTBAX ’
HCXOJTHON CUCTEMBI
OG0CHOBaHHO IOJTyYeH BEpHBIII OTBET B OJHOM HEPaBEHCTBE MCXOIHOM |
CHCTEMBI
Pemienrie He COOTBETCTBYET HU OJHOMY M3 KPUTEPHUEB, NMEPEUHCICHHBIX 0
BBIIIIE

Maxcumanvnulii 6ann 3

OxpyxHOCTH paguycoB 5 u 8 ¢ nuenrpaMu O, u O, COOTBETCTBEHHO KAacalOTCs B

touke A. IIpsMas, mpoxoasias yepe3 TOUKy A, BTOPUYHO MEPECEeKaeT MEHBIIIYIO
OKpY>KHOCTh B Touke B, a Oompmryto — B Touke (. Haiinute mmomans
tpeyronsauka BCO, , ecniu LABO, =15°.

Pewmenue.

Touku O,, O, u A nexar Ha ogHOW NpPAMOH. IIOCKONBKY TPEyroJIbHUKH
BO A u CO,A pasuobenpennsle, LABO, = £ZBAO, = £LCAO, = LACO, =15°,
otkyna AB=20,A4-cos15°=10-cos15°, AC=20,A-cos15°=16-cos15°.

Bo3moxxnsl aBa cimydas. IlepBblil ciydaid: OKpY>KHOCTH
KacaroTcss BHYTpEeHHHM oOpasoM (puc. 1), Torma touka B
JeXKUT  MEXIy  TOYKaMH A n C, OTKyJa (‘
BC=AC—-AB=6-cosl5°.

BC-CO, -sin /BCO,

D

53002 = 2
=24-cos15°-sin15°=6. Puc. 1

Bropoii cioydail: OKpy>KHOCTH KacaroTCsi BHEIIHUM
\ 4 0,

obpazom (puc.2), Torma Touka A JIEKHT MEXIY
Toukamu B u C, BC=AC+ AB=26-cos15°.
—A ‘
\
B
Puc. 2

BC-CO, -sin/BCO,

SBC02 = B
=104-cos15°-sin15°=26.
OtBeT: 6 unu 26.
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KpuTepun oueH1BaHWs 3aAaHnii C pasBEPHYTLIM OTBETOM

ConepxaHue KpUTepus bannbl
PaccMOTpeHBI Bce BO3MOXKHBIE TEOMETPHUYECKHE KOHQUTyparmuu W 3
[IOJIy4€H NPaBUJIbHBIA OTBET
PaccmoTpera xoTst OB 0JJHa BO3MOXHAsI TeOMETpHUIecKasi KOHPUTypanus, 5

B KOTOpOﬁ TTOJIYYCHO IMPaBUWJIbHOC 3HAYCHUC HCKOMOM BEJIMUHHBI

PaccmoTpena xoTst ObI 0JJHa BO3MOXHAsI TeOMeTpHUIecKasi KOH(PHUTypanus,
B KOTOPOI1 0JIy4eHO 3HAYEHUE MCKOMOH BEJIMYUHBI, HEIIPABUIILHOE U3-3a 1
apr(MeTHYECKOH OIIMOKU

Pemenue He COOTBCTCTBYCT HHU OAHOMY U3 KPUTCPUCB, NNECPCUHUCIICHHBIX
BBILIC

Maxcumanvrvii 6aun 3

Haiimute Bce 3HaUeHHS a , IPU KOKAOM U3 KOTOPBIX ypaBHEHHUE
[ 2
ax++4—-5-6x—x" =5a+2
MeeT eTUHCTBEHHBIH KOPEHb.

Pemenue.
3anuiieM ypaBHeHHE B BHIE | — 5 — 6x — x2 =—ax+5a+2. PaccMoTpum nBe
dynkumn:  f(x)=+/-5-6x— X u g(x)=—ax+5a+2. T'papuxom yHKuMH

2 2
f(x)=42"=(x+3)" sBusteTcs NOTYOKPYKHOCTH Pajuyca 2 C LEHTPOM B TOUKE
(—3; 0) , Jexarnias B BepxHel monymiaockocTu (cM. puc.). [Ipu kaxxaom 3HaueHUN
a rpapukom dyHkimn g(x) sABISETCS mpsiMas ¢ YrIoBbIM Kod(bHLHEeHTOM —a,

npoxozsmas uepes Touxy M (5;2).

VpaBHEHHE MMEET €IMHCTBEHHBIN y
A \
KOpeHb, eciu rpaduku ¢pynkumii f(x) u C 2 M
g(X) HUMET eIMHCTBEHHYI OOLLYIO |
TOYKY: 60 npsiMast Kacaeres 4 B |
TOJTYOKPYKHOCTH, THGO nepecekaet eé B _ 5 ~10 5 ©

€IUHCTBEHHOM TOYKE.

Kacaremsras MC, npoBenéHHas U3 TOYKH M K HONYyOKPYXKHOCTH, HIMEET
YTIIOBOH K03((GHUIHEHT, paBHBIA HYJIO, TO ecTh MpH a =0 MCXOAHOE ypaBHEHHE
UMeeT eIWHCTBEHHBIN KopeHb. IIpm —a <0 mpsmas He nMmeeT OOMIUX TOYEK C

MOy OKPYKHOCTBIO.
Ipsmas MA, 3amaHHas ypaBHEHHEM ) =—ax-+5a+2, NPOXOAWT Uepe3

touku M (5;2) n A(-5;0), crenoBarensHo, eé yrnooii koddduipment —a = %

1
Ipu 0<—a< 3 npsimasi, 3a/laHHasi ypaBHEHHEM ) =—ax-+5a+2, UMeeT JBe
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o0mue TOYKH C MONyOKpYXHOCThIO. IIpsmas MB, 3amaHHas ypaBHEHHEM

y=—ax+5a+2, npoxomur depe3 Touku M (5;2) u B(—1;0), crenosarensHo,
e€ yriaoBoil ko0dpPUIMEHT —a= % ITpu %< —-a S% npsMasi, 3aJaHHas
YpaBHEHHUEM Y =—ax+5a+2, umeer yrioBoi koddduumeHT Oonblie, 4eM y
npsimMoii MA , v He Oombllie, 4eM y npssMoi MB, 1 TiepecekaeT MmojIyoKpyKHOCTh B

o 1 1
eMHCTBeHHOW Touke. Ilomywyaem, uto mnpu —gﬁa<—§ HCXOJHOE ypaBHEHUE

. 1
HMMEET E€IUHCTBEHHbIM kopeHb. Ilpu —a >§ npsMas He UMeeT OOLIMX TOYeK ¢

KpuTepun oueH1BaHWs 3aAaHnii C pasBEPHYTLIM OTBETOM

Pewmenue.

a) 3agymaHHble yucna 2, 2, 2, 2, 2 narot TpeOyemblid HaOOp, 3aNMCaHHBIA Ha
JIOCKE.

0) ITockonbKy 3aayMaHHbIC YHCIA HATypajbHbIC, TO HAUMCHBIIEE YHCIO B
Habope — 3TO HauMeHblee W3 3aJyMaHHBIX YHCed, a Hauboibllee YHUCIO B
Habope — 93TO cyMMa BcexX 3aayMaHHBIX uuced. Cpeam ducen 3amucaHHOTO
HaOopa JODKHA OBITh CyMMa BCEX YHCEN, KPOME HAWMEHBIEro, TO €CTh
22—-1=21. Ho aToro uucima HeT B Habope, MOITOMY HE CYNIECTBYET MpUMepa
TaKuX 3aJyMaHHBIX YHCEN, JUIsI KOTOPOro Ha JOcKe OyIeT BhIMMcaH Habop u3
YCIIOBHSL.

B) Unciio 7 — HaWMEHbIIee YHCIO B HAOOpe — SIBIIACTCS HAUMEHBIIUM W3
3aJyMaHHBIX uYHcel, a HauOojblllee 4YHCIO B Habope — 3TO CymMMa Bcex
3aJyMaHHBIX 4ucel. [103TOMy KOJIHYEeCTBO 33AyMaHHBIX YHCEN HE MPEBOCXOAUT

. 41
Lesoi yactu —, To ecth 5. Kpome Toro, uncna 8 u 10 MeHbIle, 4eM cyMMa JIBYX
7

qucen 7, MOSTOMY OHHM TaKKe SBILIIOTCS 3aJyMaHHBIMH. 3HAYUT, CyMMa
OCTaBIIMXCS 33yMaHHBIX uucen paBHa 41—7—-8—-10=16. Takum oOpa3zom, Tak
KaK HauMEHbIIIee 33yMaHHOE YHCIIO PAaBHO 7, OCTABIINECS 3aJyMaHHbIE YUCIa —
910 8 u 8 wiu 16. [{nsg 3axymanssix uucen 7, 8, 8, 8, 10 u 7, 8, 10, 16 Ha nocke
Oynet 3ammcaH HaOOp, TaHHEIH B YCIOBHH.

OtBert: a) 2,2,2,2,2;0)HeT; B) 7,8, 8,8, 10w 7, 8, 10, 16.

ConepxaHue KpUTEpUs Basnst

BepHo mnomydeHsl BCe NEpeducCleHHble (CM. Kpurepuil Ha 1 Oamn)

MOJTYOKPYKHOCTEIO.
1. 1
OrtBeT: [_? -3)
CopepxkaHue KpuTepus bannbt
O60CHOBaHHO NOJTYY€H MPABUIbHBINA OTBET 4
1 1
OO00CHOBaHHO TIOJYYEHBI BCE 3HAYCHUS: d =— 3’ a=-— 5 a=0. OTtBer
1

OTJIMYAETCSI OT BEPHOTO TONBKO HCKIIOYCHHEM TOUKH @ =— 3 /M 3

1
BKJIFOYEHHEM TOYKH d = — 35

1 1
O060CHOBaHHO MOJTYYEHBI BCE 3HAUCHUS: O = — 3’ a=— 3 a=0 2
. . 1 1
BepHo HaiineHo oHO WM 1Ba U3 3HAYEHUN a = — 3 a=-— 35 wm a=0 1
Pemienrie He COOTBETCTBYET HHM OJHOMY M3 KPHTEPHUEB, MEPEUHCICHHBIX 0
BBIIIIE
Maxcumanvuoiil 6ann 4

PE3YABTATHI 4
BepHO moNydYeHBI TpH M3 TEpeYHCICHHBIX (CM. KpuTepuil Ha 1 Oam) 3
pE3yABTAaTOB

BepHo mnoiydeHbl Ba U3 NEPEUUCICHHBIX (CM. KpuTepuil Ha 1 Oamn) >

PE3yJIbTaTOB

3agymMaHO HECKOJNBKO (HE 00S3aTeNbHO PA3IHYHBIX) HATypalbHBIX YHCEN. OTH
9HClIa ¥ UX BCE BO3MOXKHBIE CYMMEI (10 2, TI0 3 U T.JI.) BBIMUCHIBAIOT Ha JOCKY B
nopsaake HeyObiBaHus. Ecnim Kakoe-TO 4YMCIO 71, BBIMHCAaHHOE Ha JIOCKY,
MOBTOPSETCSI HECKOIBKO Pa3, TO HA JOCKE OCTaBIISAETCS OJHO TAaKOE YHCIO 71, a
OCTaJIbHBIE YUCIIA, PaBHBIE 71, cTUpatoTcs. Hanpumep, eciau 3axymansl yucna 1, 3,
3, 4, To Ha nocke Oynet 3amucad Haoop 1, 3,4, 5,6,7,8, 10, 11.

a) IIpuBeanTe mpuMep 3aJyMaHHBIX YUCEN, AT KOTOPBIX Ha JOCKe OyJeT 3amucaH
Habop 2, 4, 6, 8, 10.

0) CymecTByeT nH IpuUMep TaKMX 3aJyMaHHBIX 9HCEN, U KOTOPHIX Ha JOCKE
Oyner 3anucan Habop 1, 3,4, 5,6, 8, 10, 11, 12, 13, 15, 17, 18, 19, 20, 22?

B) [IpuBenure Bce MpHMeps! 3ayMaHHBIX YHCEN, A KOTOPHIX Ha Jocke Oyner
3amucan Habop 7, 8, 10, 15, 16, 17, 18, 23, 24, 25, 26, 31, 33, 34, 41.
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BepHo mosydeH oiUH U3 CIEIYIOMIX Pe3yIbTaTOB!
— 000CHOBaHHOE pPELICHHE II. &}

— 000CHOBaHHOE pellIeHue 1. 0; 1
— 000CHOBaHHAsI OIICHKA KOIMYECTBA 3ayMaHHBIX YHCEN B 1I. 6;
— 00a Habopa 3aJyMaHHBIX YUCEJ B II. 8

Pemenue ne COOTBCTCTBYCT HU OAHOMY U3 KPUTCPUCB, NCPCUHUCIICHHBIX
BbIIIC

Maxcumanvrwii 6ain 4
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Kputepun oneHuBaHUS 3a1aHHIi ¢ pa3BEPHYTHIM 0TBETOM

cosx cosx —sinx
a) Pemnte ypaBuenue 20 =4 -5 .

0) Haiinure Bce KOpHM 3TOTO ypaBHEHUS, IPHHAUIEKAIIIE OTPE3KY {— 9771; - 3n} .

Pemenue.

a) [IpeoOpasyem ucxoqHOE ypaBHEHHE:

COSX COSX cosx —sinx cosx —sinx .
4 -5 =4 -5 ;5 =5 ; cosx=—sinx; tgx=—-1,

OTKyJia x:—%+nk, keZ.

6) C mOMOIIBIO YHCIOBOM OKPYKHOCTH O0TOEpEM KOPHH,

[ om }
NpUHAjNeXaIne OTPE3KY | — =3 = 3n|.

17n . 13=m
IMonyunm yncna: ———; ———.
4 4
T 17, 13=m
OtBet:a) ——+7nk, keZ;0) ———; ———.
4 4 4
CopaeprkaHue KpuTepHs bausl
OO0CHOBaHHO IIOJTY4YEHBI BEpPHBIE OTBETHI B 000MX IyHKTaX 2
OO0CHOBaHHO NOTY4eH BEPHBIA OTBET B MYHKTE ¢ WM B MYHKTE 6 1
Pemenne He COOTBETCTBYET HHM OJHOMY H3 KPUTEPUEB, MEPEUHCICHHBIX 0
BBIIIIE
Maxcumanshwiil bann 2

B npaBuwibHON yeThpéxyronabHoil nupamune MABCD c BepmiuHOi M CTOPOHBI
OCHOBaHUS paBHBI 6, a OOKOBbIe p&Opa paBHbl 12. Haligute miomans ceveHus
OUpaMUIBl IIOCKOCTBIO, Tpoxofsmei depe3 Touky C u cepenuHy pebpa MA
napajienabHo npsMoil BD .

Pewenue.

ITycTs Touka E — cepenuna pedbpa MA. Otpezox CE
nepecekaer miockocts MBD B Touke P. B TpeyroibHuke
MAC Touka P sBisieTcs TOYKOW TEpecedeHus MeauaH,
cnepoBarensHo, MP:PO=2:1, tne O — T1eHTp
ocHoBaHus nupamunabl. Otpe3oxk FG napamnenceH BD u
MPOXOAUT 4epe3 TOUKy P (Touka F NpUHAICKHUT pedpy
MB, G — pebpy MD), otkyna

MF :FB=MG:GD=MP:PO=2:1;

FG:%BD:MT'M:4\/§.
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KpuTepun oueH1BaHWs 3aAaHnii C pasBEPHYTLIM OTBETOM

Yertpipéxyronbauk CFEG — uckomoe cedenue. Otpesok CE — menuana
Tpeyroiabauka MAC , 3Ha4YuT,

oac? comc? —ma®  Naap?+mc?
5 = 5 =632
ITockonbky npsiMas AC TmepneHIUKYJIsIpHA MIockocTH MBD, nuaronanu
CE un FG 4gerplpéxyronsiuka CFEG nepneHIuKyJspHbl, CIeJ0BaTeIbHO,

CE-FG
ScreG :T:M-

CE =

Ortser: 24.
CoaepskaHue KpuTepHs basusl
OO0CHOBaHHO TIOJTYY€H BEPHBII OTBET 2
Pemenne comepKUT OOOCHOBAaHHBIA MEPEXOA K IUIAHUMETPUYECKOH
3aJaue, HO IMOJIyYeH HEBEPHBII OTBET UM PELICHUE HE 3aKOHUYEHO, 1

HJIK ITPpU ITPABUJIBHOM OTBETC PCHICHUEC HEAOCTATOYHO 000CHOBaHO

Pemenue He COOTBCTCTBYCT HHU OAHOMY W3 KPUTCPUCB, NECPCUHUCIICHHBIX
BBILIC

Maxcumanvuolil 6ann 2

Pemute CUCTEMY HCPABCHCTB

10g3_xL742—4,
(x=3)
2
x3+8x2+18x +5x—15 <5

x-3
Pemenue.

1. PemM niepBoe HEPaBEHCTBO CUCTEMBL:

L742—4; log3_x(x+7)—log3_x(x—3)42—4; log;_, (x+7)20.
(x=3)
Paccmotpum nBa ciryuas. [lepseii cnyuaid: 0 <3 —x<1.
{10g3_x(x+7)20, {O<x+7§1,

10g3—x

0<3-x<l; 2<x<3: HET pelIeHUH.

Bropoii cinyyait: 3-x>1.
lo x+7)z0, (x+7>1
g5 ( )20, =% orkyma —6<x<2.
3—x> 1, x< 27
Pemenne nepBoro HepaBeHCTBA UCXOJHOU CUCTEMBL: —6 < x <2.
2. PeminM BTOpPOE HEPABEHCTBO CHUCTEMBI:

2 2
x3+8x2+18x +5x—15£5;x3+8x2+18x3£0;

4 3 2 2
X +5x" —6x <0: X (x—l)(x+6)<0
x-3 - x-3 -
Pemienrie BToporo HepaBeHCTBA UCXOIHOM CUCTEMBL: X <—6; x=0; 1< x<3.
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3. Pemmenne ncxoMHOM cUCTEMBI HepaBeHCTB: x =—6; x=0; [<x<2.
Otser: —6;0; [1;2).

CopeprkaHue KpUTEpHst Bbanbt

OO60CHOBAHHO MOJIYYEH BEPHBIH OTBET 3
OOGOCHOBaHHO TIOJIyYeHBI BEpHBIE OTBETHl B OOOMX HEPaBEHCTBAX ’
HCXOJTHON CUCTEMBI
OG0CHOBaHHO IOJTyYeH BEpHBIII OTBET B OJHOM HEPaBEHCTBE MCXOIHOM |
CHCTEMBI
Pemienrie He COOTBETCTBYET HU OJHOMY M3 KPUTEPHUEB, NMEPEUHCICHHBIX 0
BBIIIIE

Maxcumanvnulii 6ann 3

OxpyxHocTH paauycoB 3 u 5 ¢ uenrpaMu O, u O, COOTBETCTBEHHO KAacaloTCs B

touke A. IIpsMas, mpoxoasias yepe3 TOUKy A, BTOPUYHO MEPECEeKaeT MEHBIIIYIO
OKpY>KHOCTh B Touke B, a Oompmryto — B Touke (. Haiinute mmomans
tpeyronsauka BCO, , ecniu LABO, =15°.

Pewmenue.

Touku O,, O, u A nexar Ha ogHOW NpPAMOH. IIOCKONBKY TPEyroJIbHUKH
BO A u CO,A pasuobenpennsle, LABO, = £ZBAO, = £LCAO, = LACO, =15°,
otkyna AB=20,A4-cos15°=6-cosl15°, AC=20,A4-cos15°=10-cos15°.

Bo3moxnbsl nBa cimydas. IlepBeiif ciydaid: OKpy»XKHOCTH
KacaroTcs BHYTPEHHUM oOpaszom (puc. 1), Torma touka B
JEXKUT  MEXKAYy  TOYKAMH A " C, oTkyzna "
BC=AC—-AB=4-cosl5°.

BC-CO, -sin /BCO,

D

N

S BCO, = )
=10-cos15°-sin15°=2,5. Puc. 1
Bropoit cinyyaii: OKpy»KHOCTH KacarOTCSl BHELIHUM

obpazom (puc.2), Torma TOouKa A JIEKHT MEXKIY
Toukamu B u C, BC=AC+ AB=16-cos15°.

BC-CO, -sin Z/BCO ‘A
Spco, = 2 ) 2= \
=40-cos15°-sin15°=10. B
OtBert: 2,5 nm 10. Puc. 2
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KpuTepun oueH1BaHWs 3aAaHnii C pasBEPHYTLIM OTBETOM

ConepxaHue KpUTepus bannbl
PaccMOTpeHBI Bce BO3MOXKHBIE TEOMETPHUYECKHE KOHQUTyparmuu W 3
[IOJIy4€H NPaBUJIbHBIA OTBET
PaccmoTpera xoTst OB 0JJHa BO3MOXHAsI TeOMETpHUIecKasi KOHPUTypanus, 5

B KOTOpOﬁ TTOJIYYCHO IMPaBUWJIbHOC 3HAYCHUC HCKOMOM BEJIMUHHBI

PaccmoTpena xoTst ObI 0JJHa BO3MOXHAsI TeOMeTpHUIecKasi KOH(PHUTypanus,
B KOTOPOI1 0JIy4eHO 3HAYEHUE MCKOMOH BEJIMYUHBI, HEIIPABUIILHOE U3-3a 1
apr(MeTHYECKOH OIIMOKU

Pemenue He COOTBCTCTBYCT HHU OAHOMY U3 KPUTCPUCB, NNECPCUHUCIICHHBIX
BBILIC

Maxcumanvrvii 6aun 3

Haiimute Bce 3HaUeHHS a , IPU KOKAOM U3 KOTOPBIX ypaBHEHHUE
[ 2
ax+y—-7-8x—x" =2a+3
MeeT eTUHCTBEHHBIH KOPEHb.

Pemenue.
3anuiinem ypaBHeHue B Bue | — 7 — 8x — x2 =—ax+2a+3. PaccMoTpum nBe
dynkumn:  f(x)=+/—-7-8x— x> u g(x)=—ax+2a+3. I'papuxom yHKIMH

f(x)= 3’ —(x+ 4)2 SBJSETCS TOyOKPYKHOCTh Pagryca 3 ¢ IEHTPOM B TOUKE
(— 4, 0) , JIeXKAIIas B BEpXHEH MOIYIUIOCKOCTH (CM. puc.). [Ipy KakaoM 3HaUeHUH
a rpapukom dyskimn g(x) sABISETCS mpsiMas ¢ YrIoBbIM KodbuLHeHTOM —a,
npoxozsmas uepes Touxy M (2;3).

YPaBHCHI/Ie UMEET EJIMHCTBEHHBIMN J

KOpeHb, eciu rpaduxu Gpynkumii f(x) n

g(x) wuMeroT eIMHCTBEHHYIO OOLIYIO

TOYKY: aubo  mpsiMas  KacaeTcs
MOJTyOKPYKHOCTH, 100 mepecekaer eé B A4 B
€IMHCTBEHHOH TOYKE. -7 Z10 I 2 x

Kacarenbnas MC, npoBenénHast u3 TOYKH M K TMOJYyOKPYKHOCTH, UMEET
YTIIOBOH K03((GHUIUEHT, PaBHBIA HYJIO, TO ecTh NpH a =0 MCXOAHOE ypaBHEHHE
UMeeT €AMHCTBEHHBbIH KopeHb. IIpn —a <0 mnpsmas He nMmeeT OOIIMX TOYEK C
MOJTYOKPYKHOCTEIO.

Ilpsimast MA, 3amaHHas ypaBHEHMEM ) =—ax-+2a+3, NPOXOIUT depes

. N 1

toukn M (2;3) u A(—7;0), cienoBarensHo, eé yriaoBoi kodpuuueHt —a = 3
1

[Ipu 0<—a<— npsamas, 3agaHHas ypaBHEHHEM Jy=-—ax+2a+3, uMeer JBe

3
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o0mue TOYKH C MONyOKpYXHOCThIO. IIpsmas MB, 3amaHHas ypaBHEHHEM
y=—ax+2a+3, npoxomur depe3 Touku M (2;3) u B(—1;0), cnenosarensHo,

e€ yraosoil kodppumment —-a=1. Ilpu %< —a<l1 npsmas, 3amaHHas

ypaBHEHHEM Yy =—ax+2a+3, uMmeer yrioBoid koddduumeHT Oonblie, 4eM y
npsmMoit MA, u He Oonblie, 4eM y npsiMoii MB, 1 iepeceKaeT IMOJIyOKPYKHOCTE B

o 1
equHCTBeHHOW Touke. Ilomywaem, yto mpu —1§a<—§ HUCXOJHOE ypaBHEHHE

MMEET eAMHCTBEHHBIH KOopeHb. [Ipu —a >1 npsMas He uMMeeT OOIUX TOYEK C

MOy OKPYKHOCTBIO.
1
Otset: | —1;,—=; 0.
3
CopaeprxaHue KpUTepust Bamnsr
O60CHOBaHHO NOJTYYEeH NTPABUIbHBINA OTBET 4

1
OO0OCHOBAaHHO MOJIY4YEHBI BCE 3HAYCHUS: a=—1, a=— 3’ a=0. OtBer

KpuTepun oueH1BaHWs 3aAaHnii C pasBEPHYTLIM OTBETOM

Pemenue.

a) 3agymannbie uucna 1, 1, 1, 1, 1, 1, 1, 1 naror TpeOyembiii HabOp,
3amMCaHHBIA Ha JTOCKE.

0) ITockonbKY 3aayMaHHbIC YHCIA HATypajbHbIC, TO HAUMEHBIIEE YHCIO B
Ha0ope — 93TO HaWMEHbIICe M3 3aJAyMaHHBIX YHUCEN, a HauOOoJIbIIEe YUCIO B
Habope — 93TO cyMMa BceX 3aayMaHHBIX uuced. Cpeam dYucen 3amucaHHOTO
HaOopa JODKHA OBITh CyMMa BCEX YHCEN, KpOME HAWMEHBINEro, TO €CTh
22—-1=21. Ho »Toro uucima HeT B Habope, MOITOMY HE CYNIECTBYET MpUMepa
TaKMX 3aJyMaHHBIX YHCEN, JUISl KOTOPOro Ha JOCKe OyaeT BbIMUCaH Habop W3

YCIIOBHSL.
B) Uncino 5 — HaWMEHBIIEe YHCIO B HaOOpe — SBISAETCS HAMMCHBIINM H3
3aJlyMaHHBIX 4YHCE], a HauOoibllee YHCIO B HAabOpe — 3TO CyMMa BCEX

3aqyMaHHBIX 4ncel. [103TOMy KOJNMYECTBO 3aAyMaHHBIX UHCEN HE MPEBOCXOIHUT
. 29
LIEJION YacTH <5 To ecTh 5. Kpome Toro, uucia 6 u 8§ MeHblIe, 4eM CyMMa JIByX

qucen S5, MOSTOMY OHHM TaKKe SBIBIIOTCS 3a[yMaHHBIMH. 3HAYUT, CyMMa
OCTaBIIUXCS 3aJyMaHHBIX uncen paBHa 29—-5-6-8=10. Takum oOpa3om, Tak
KaK HaMEHbIIee 3a]yMaHHOE YKHCIIO PABHO 5, OCTaBIIMeCs 3aJyMaHHbIE YUCiIa —
910 5 1 5 wim 10. dns 3axyMaHsbIx uncen 5, 5, 5, 6,8 u 5, 6, 8, 10 Ha nocke Oyzaer
3amucaH Habop, TaHHBIA B YCIIOBHU.

OtBer:a)1,1,1,1,1,1,1,1; 6) Het; B) 5, 5, 5, 6, 8 wnu 5, 6, 8, 10.

OTJMYAETCS OT BEPHOTO TOJBKO HCKIIOYCHHEM TOYKH a=—1 wu/uim 3
1
BKJIFOYEHHEM TOYKU d = — 3
1
OO60CHOBaHHO MOJYY€HbI Bce 3HAYeHUs: a =—1, a =— 3’ a=0 2
. . 1
BepHo HaiineHo onHO WM JBa U3 3HaUYeHUl a=—-1, a =— 3 wi a=0 1
Pemenrie He COOTBETCTBYET HHM OJHOMY M3 KPHTEPHUEB, MEPEUHCICHHBIX 0
BBIIIIE
Maxcumanvhviii 6aun 4

3alyMaHO HECKOJbKO (HE 00S3aTENIbHO Pa3IMyYHBIX) HATYpPAIbHBIX 4YHCEN. OTH
YHCIa ¥ UX BCE BO3MOXKHBIE CYMMBI (T10 2, TIO 3 ¥ T.JI.) BBITUCHIBAIOT HA JOCKY B
nopsinke HeyObiBaHWs. EcmM  Kakoe-TO 4YHCIO 7, BBIIHCAHHOE HAa JIOCKY,
MIOBTOPSIETCS] HECKOJBKO pa3, TO Ha JOCKE OCTaBIISICTCS OAHO TaKoe YHUCIO 7, a
OCTaJIbHBIE YHUCIIa, paBHBIE n, cTUpatoTcs. Hampumep, ecnu 3agymanst uyncia 1, 3,
3, 4, To Ha nocke Oyner 3anmcad Ha6op 1, 3,4,5,6,7, 8, 10, 11.

a) [IpuBennTe mMprMep 3alyMaHHBIX YHCEI, JJIs1 KOTOPBIX HA JOCKE OyAeT 3amucaH
Hatop 1,2, 3,4,5,6,7, 8.

0) CymiecTByeT 1M MpUMep TaKUX 3aJyMaHHBIX YHCEN, Al KOTOPBIX Ha JOCKE
Oyzer 3ammcan Habop 1, 3,4,5,7,9, 10, 11, 12, 13, 14, 16, 18, 19, 20, 22?

B) [IpuBenure Bce mMpUMeEpHI 3alyMaHHbIX YHCEN, AJIS KOTOPHIX Ha JOCKe Oyaer
3amucad Habop 5, 6, 8, 10, 11, 13, 14, 15, 16, 18, 19, 21, 23, 24, 29.

© 2013 dPepepanbHas cnyx6a no Hagsopy B cdepe obpasoBaHus u Hayku Poccuiickoin denepaumm
KonupoBaHve He gonyckaeTtcs

CopeprkaHue KpUTEpHs Basbt
BepHOo monydeHBl BCe TepedUClieHHbIe (cM. Kputepuid Ha 1 Oamn) 4
Pe3yJIBTATHI
BepHo modydeHBl TpH W3 TMEPEYUCIICHHBIX (CM. KpuTepuil Ha 1 Oamn) 3
PEe3yJIbTaTOB
BepHO moidydeHB JBa M3 MEPEUUCICHHBIX (CM. KpuTepuid Ha 1 Oamn) )

PE3yJIbTaTOB

BepHo mosydeH oiUH U3 CIEIYIOMIX Pe3yIbTaTOB:
— 000CHOBaHHOE pPELICHHE II. &}

— 000CHOBaHHOE pellIeHue 1. 0; 1
— 000CHOBaHHAsI OIICHKA KOIMYECTBA 3ayMaHHBIX YHCEN B 1I. 6;
— 00a Habopa 3aJyMaHHBIX YUCEJ B II. 8

Pemenue ne COOTBCTCTBYCT HU OAHOMY U3 KPUTCPUCB, NCPCUHUCIICHHBIX
BbIIIC

Maxcumanvrwii 6ain 4
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