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IMpenucaoBue

Cratl'pag — 310 Bcepoccuiickuif MIHTEpHET-IPOEKT, CO3MaHHbIN I TOTO,
9TO0bl TOMOYb KaXKAOMY O0Opa3oBaTeNbHOMY YUPEKACHHUIO KadeCTBCHHBIMU
IUIAKTHIECKUMH M METOAWYECKUMH MaTepuantamMu. OCHOBHBIC HaIpaBIeHHS
nestenpHoctH  Crarlpama — cucreMa JIMAarHOCTUKH — 00pa30BaTEIbHBIX
JOCTI)KEHUH yd4alluxcs, METOAWYecKas IOAJEp)KKa CHCTEM BHYTPHIIKOJIBHOTO
KOHTPOJISl, y4eOHO-METOIMUECKHE MaTepHaIbl Ul HOATOTOBKY yyanmxcs K ETO u
Oro.

Crarl'pan mpenocraBiseT METOIUYECKME MaTepHaibl 10 BCEM BEAYLIMM
JUCLUIUIMHAM MIKOJBHOM IMpPOrpaMMbl — IO MaTeMaTHke, (u3uke, OHOIOTUH,
PYCCKOMY SI3BIKY, JIUTEpaType, HCTOPUH, OOLIECTBO3HAHUIO, XHMHH, HHQOp-
MaTHKe, reorpaguy, WHOCTpaHHBIM s3bIKaM. lcronp3oBaHWe Ha ypokax M IpU
CaMOCTOSATEIBHOI padoTe TPEHUPOBOYHBIX M JTHMArHOCTUYECKUX paboT B opmare
EI'D u OI'D, muarHOCTHMYECKHX paboT misi 5—11 KIaccoB MO3BONUT YYUTENSM
BBIIBUTh IIPOOEIIBl B 3HAHUAX YYALIUXCS, & yJaIlUMCSl — HOArOTOBUTLCS K IOCY-
JapCTBEHHBIM 3K3aMEHaM, 3apaHee IONpoOoBaTh CBOU CHUIbL. ABTOPBI U 3KCIEPTHI
Crarl'pata — cHenuagucTbl BBHICOKOIO Kilacca, KaHAWIATHL U JOKTOpa Hayk,
aBTOPHl y4eOHOH JMTepaTypsl I cpeqHed M BhICHIeH MKoNbl. B Hacrosmee
Bpemst Cratl'pax corpymumuaer Oonmee wem c¢ 13000 oOpa3oBaTembHBIX YUpPEK-
nennit Poccun.

Hacrosmuil cOOpHUK CONEPKUT BapUaHThl pabOT, pa3pabOTaHHBIX CIELUa-
mucramu Cratl'paga Ui HOATOTOBKM yYalMXCsl BBITYCKHBIX KiaccoB kK EI'D mo
MareMaTuke npoduibHOro ypoBHA. Kakaplii BapuaHT comepxuT 12 3aganuit
€ KpaTKMM OTBETOM M 7 3alaHui ¢ Pa3BEPHYTHIM OTBETOM.



I/IHCprKIll/Iﬂ 10 BBINNOJIHCHHUIO paﬁOTbl

Ha BbimonHeHne paboThl MO MaTeMaTHKE OTBOAMTCS 3 yaca 55 MHHYT
(235 munyT). PaboTa cocTouT U3 AByX 9acTel, BKIIOYAIONNX B ce0s 19 3amaHmii.

Yactp 1 comepxutr 8 3amaHuii 06a30BOro YpOBHS CJIOXXHOCTH C KPaTKUM
orBeToM. YacTh 2 comepKUT 4 3ajaHus IOBBILIEHHOTO YPOBHS CIIOXHOCTU
C KpaTKUM OTBETOM U 7 3aJlaHUi MOBBIIIEHHOTO U BBHICOKOTO YPOBHEH CI0XKHOCTH
C pa3BEPHYTHIM OTBETOM.

OtBetsl K 3amaHusM 1—12 3anuchiBaroTCs B BHJE LEIOT0 YHCIA HIH
KOHEYHOU JEeCATUIHON APOOH.

[pu BemonHennn 3aganuii 13—19 TpeOyeTcs 3amucaTh MOJNHOE pPElICHHE Ha
OTJETILHOM JIMCTe OyMmar.

[Ipn BBIMOTHEHHMM 3aJaHMH MOXKHO IIOJIB30BATHCS UYEPHOBHUKOM. 3alucu
B YCPHOBUKE HE YUUTHIBAIOTCS PH OLICHUBAHUH PaOOTBHI.

bannel, nonyuennsle Bamu 3a BeIONHEHHBIE 3a1aHUSA, CyMMHPYIOTCS.

IlocTapaiiTech BBIIOJHUTH KaK MOXHO Oousipllle 3aZaHuii M HaOpathb
HanOoJIbIIee KOJINISCTBO OaIIOB.

Kenaem ycnexa!



BapuanT 1

Yacts 1

Omegemom K Kaxcoomy 3a0anuio AGNAEMCcA KOHEUHAA O0ecAmuuHas Opoov,
yenoe 4ucn0 Uil NOcne00samenbHocmey yugp. 3anuuiume omeemsl K 3a0a-
HUSM 6 noJle Omeema ¢ mekcme paoomol.

BonbHOMY mpomucaHo NeKapcTBO, KOTOpoe HyXHO mpuHHMaTh 1mo 0,5 T 3 pasa
B ieHb B TeueHue 21 nHi. B oxHo# ymakoBke 10 TaGnetok nekapctsa 1o 0,5 .
Kaxoro HanMeHbIIET0 KONUYECTBA YIIAaKOBOK XBATUT HA BECh KypC JIEUEHUs ?

OrtBeT:

Ha nmuarpamme MmokasaHa cCpeIHeEMeCsSYHas TeMIepaTypa Bosayxa B Exatepuu-
Oypre (CsepmioBcke) 3a Kaxnaplii wecsu 1973 roma. Ilo ropusonTtamu
YKa3bIBAIOTCS MECSIBI, [0 BEPTHUKAIM — TeMmImeparypa B rpaaycax Llembcus.
Ompezenure Mo AnarpaMme, Ha CKOJBKO rpaaycoB Llenbcus MapT ObUT B CpeHEM
XOJIO/IHEE aBryCTa.

200

160

120

OrTBeT:




Bapuanr 1

Haiinute memmany tpeyrompauka ABC, mpoBenéunyio n3 Bepmuubl C, ecnn
CTOPOHBI KBa/IPaTHBIX KJIETOK PaBHHI 1.

C

OrtBeT:

Izl KakoBa BepOsTHOCTH TOTO, YTO CIIy4allHO BBHIOPAHHBIN TeNe(QOHHBIH HOMEp
OKaHYMBACTCS ABYMS YETHBIMH LHbpaMu?

OrtBeT:

x—6
El Halinure KopeHb ypaBHEHHS (%) =4,

OrTBeT:

IZ' Haiinute muomane Kojblla, OTPAHUYCHHOTO KOHIEHTPHUYECKUMH OKPYKHOCTSIMH,

9 5
panuychl KOTOPBIX PaBHBl —— U ——.
e

OrtBeT:




Bapuanr 1

7 Ha pucynke u3o0paxén rpadpux ¢yHkumu y = f(x) ¥ BOceMb TOYEK Ha OcCHU
abcrmce:  X;, X,, X3, ..., Xg. B CKOIBKHX H3 3THX TOYEK IPOU3BOJHAS
¢byHkun f(x) monoxurensHa?
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OrBer:

JlaHbl B€ IpaBUIIbHBIE YETHIPEXYronbHbIe nupaMuasl. O0bEM nepBoil mupaMuIbL
paBeH 16. Y BTOpoii mupaMuzbl BhICOTa B 2 pa3a OoJblile, a CTOPOHA OCHOBaHHMS
B 1,5 paza Gomnbiue, ueM y nepsoil. Haiinure 00bEM BTOpoii MIpaMuIbL.

OrtBeT:
Yacrts 2
5] h 2
Haiinure 3HaueHue BoIpaxeHns ————————.
sin“56° +sin“146°
OrtBeT:

Hexotopass xoMmmanus mnpoma€r CBOK HpoAyKiuio mo meHe p =600 pyo. 3a

eIIMHUIY, TIEPEMEHHbIC 3aTpPaThl Ha MPOHM3BOJICTBO OHOW €AMHHIBI MPOTYKLUH
cocrapisitor v =300 py0., mocrosHHbIe pacxons! npexnpustus f =700 000 pyo.

B Mecsl. MecsuHas onepaunoHHas MpUObLIb NPEeAnpUsTus (B pyOIIsix) BBIUMCIIS-
ercst mo ¢opmyne g(q)=q(p—-v)—f. Onpemenure MecsSUHBIH O00BEM NPOU3-

BOACTBA ¢ (CAMHMIl TPOAYKIMH), TPH KOTOPOM MECSYHAs OIepalHOHHAs
puObLIb npennpusTus Oyner pasaa 500 000 py6.

OrtBeT:




Bapuanr 1

W3 ogHOM TOYKM KOJIBLIEBOH OPOTH, JUIMHA KOTOPOil paBHa 12 KM, OJHOBPEMEHHO
B OJJHOM HallpaBJIEHUH BbIEXaJH JBa aBTOMOOMIA. CKOPOCTh MEPBOrO aBTOMOOMIIS
paBa 101 xm/u, u yepe3 20 MHHYT IOCIe cCTapTa OH OIepexal BTOPOU
aBTOMOOMIIb Ha oJuH Kpyr. Haiinure ckopocTh BToporo aBTomoounsa. OTBeT gaiite
B KM/4.

OrtBeT:

4
Haiinure HanuMeHblIee 3HaYeHHE QYHKIMU y = ——— X Ha OTpe3Ke [— 2,5;— 1] .
X

OrtBer:

/Jlna 3anucu pewenuit u omeemog na 3aoanun 13—19 ucnonwviyiime omoenvnulii
aucm. 3anuwiume cHAYANA HOMED 6blnOJHAeM020 3adanun (13, 14 u m. o0.),
a 3amem nojHoe 000CHO8anHOe peuienue u omeem. Omeemul 3anucvléaiime
uémko u pazoopuueo.

a) Pemnte ypasuenue sin2x +2sin® x=0.

. s
0) Haiinure Bce KOpHHU 3TOr0 ypaBHEHHMS, IIPHHAJUICIKAIINE OTPE3KY {— 2m; — 5}

Ha pebpe A4, mpsamoyromsHoro napamtenenunena ABCDA,B,C,D, B3sra Touka E
TaK, uto 4 E =6EA. Touka I'— cepenuna pebpa B,C, . U3BecTHO, uTo AB = 42,
AD =12, A4, =14.

a) Jlokaxkure, uTo IIOCKOCTh ETD; nenut pedpo BB, B oTHOLIEHUH 4:3.

0) Haiinure miomazap ceueHus napauienenumeaa miockocTeio E7D,.

x .ngxlogs3_
81'+2.25" 7% 520

Pemnte HepaBeHCTBO 3
(4x - 1)




Bapuanr 1

B mpsamoyromsHOM Tpeyromsauke ABC ¢ mpsaMbeiM yriaoM C H3BECTHBI CTOPOHEI
AC=15, BC=8. OkpyxHocTh paguyca 2,5 ¢ mentpom O Ha ctopone BC
npoxogut d4epe3 BepumHy C. Bropas okpyxkHOcTh Kacaerca karera AC,
THTIOTEHY3bl TPEYTONBHUKA, a Takke BHEITHAM 00pa3oM KacaeTcs MepBOif
OKpPYXKHOCTH.

. 1
a) Jlokaxxure, 4YTO pPaAUyC BTOPOH OKPYKHOCTH MEHBINE, YeM 1 JUIIHBI

karera AC.
0) Haiinure panuyc BTOpoit OKpy»KHOCTH.

Anexceil mpuoOpén neHnyo oymary 3a 7 Thic. pyOuneil. Llena Oymaru kax/blii rog
BO3pacTaeT Ha 2 ThIc. pyOiaeil. B mo6oil MoMeHT Ajekcell MOXKeT Ipojats Oymary
U TIOJIOKUTDH BBIPYUYEHHBIC AEHBIW Ha OaHKOBCKHMI cuéT. Kaxapli rox cymma Ha
cuére Oyzmer yBenmumBathcs Ha 10 %. B TeyeHme kakoro roja Imocie IOKYITKH
Anekceil JTOJDKEH MpoJaTh LEHHYI Oymary, 4roObl 4epe3 TPHALATH JIET Iocie
MIOKYTIKH 3TOH OyMaru cymMma Ha GaHKOBCKOM cuéTe Oblila HauOobIIei?

Haiinute Bce 3HaueHust napamMeTpa a, Ipu KaXXaI0M U3 KOTOPBIX CUCTEMa
(x=1)(x+2)<0,

8x%+8y’~16a(x—y)+15a°~ 48y —50a+72=0

HUMECT €AMHCTBECHHOC PCUICHUEC.

B pore nBa B3BOZAA, B IEPBOM B3BOJIE COJLAAT MEHBIIIE, YeM BO BTOPOM, HO O0JbLIe
gem 50, a Bmecte commat MeHbine dem 120. Komangup 3HaeT, 9To poTy MOKHO
MOCTPOUTH TO HECKOJNBKO YEJIOBEK B PsA TaK, YTO B KKAOM psxy Oyner
OJMHAKOBOE YHCIIO COJIAAT, OoJbliee 7, U IPH 3TOM HH B KakoM psay He Oyner
COJIIAT U3 IBYX Pa3HBIX B3BOJIOB.

a) CKOJIBKO COJIIaT B TIEPBOM B3BOJIE M CKOJBKO BO BTopoM? IIpuBemute XOTs ObI
OJIUH PUMED.

06) MOXXHO 1M TOCTPOWUTH POTY YKa3aHHBIM crocobom mo 11 comgar B oxHOM
pany?

B) CKOJIBKO B poTe MOXKeT ObITh coiat? [IpuBeauTe Bce BO3MOKHBIC 3HAUCHHS.



Bapuant 2

Yacrts 1

Omeemom K Kaxcoomy 3a0anuio A6NAEMCcA KOHEUHAn OecAmuuHas Opoob,
yenoe 4ucn0 Ui NOCne008amensbHOCmy yu@p. 3anuuiume omeemsl K 3a0a-
HUSAM 6 noJle Omeema 6 meKkcme paoomol.

BonbHOMY mpomUcaHo JeKapcTBO, KOTOpOe HYKHO npuHHMath 1o 0,5 r 4 pasa
B JieHb B TeueHue 16 nHel. B onnoii ymakoske 10 Tabnerox nexapctsa mo 0,5 .
KaKOFO HANMMCHBIIICTO KOJIUYECCTBA yHaKOBOK XBaTUT HaA BEChb Kpr J'IC‘IBHI/ISI?

OrtBeT:

Ha nuarpamMe nokasaHa cpemHeMecsdHas TeMneparypa Bozayxa B CankT-Iletep-
Oypre 3a kaxaeiid Mecsiy 1999 roga. Ilo ropu3oHTany yka3eIBalOTCsS MECSIBI, O
BepTUKAIN — TeMrepaTypa B rpagycax Llenbcus. Onpenenure no quarpamme, Ha
CKOJIbKO rpanycoB Llenbcus GpeBpasb ObUT B CpeHEM XOJIOHEE HIOJIS.

24,0

200

16,0

12,0

OrtBeT:

10




Bapuanr 2

Haiinure memmany tpeyrompamka ABC, mpoBenéunyro n3 Bepmmubl C, ecnn
CTOPOHBI KBaJIPaTHBIX KJIETOK PaBHHI 1.

C

A _—

OrTBeT:

IZl KakoBa BEpOsTHOCTH TOTO, YTO B CIly4ailHO BBHIODAaHHOM Tene(OHHOM HOMEpe
nocneaHss uudpa 4y€tHas, a MpeAnocieHsIs — HeuETHas?

OrtBeT:

x—4
El Haiinnte KopeHb ypaBHEHHs (5] =8".

OrtBeT:

IZl Haiiaure miommaap Konblia, OrpaHHYCHHOTO KOHIECHTPUYECKUMU OKPYKHOCTSIMH,

4 1
panuychl KOTOPBIX PaBHbl —= U

N

OrtBeT:

11



Bapuanr 2

Ha pucynke m3o0paxéH rpadpuk ¢GyHKkmuM y= f(X) U IIeCTh TOYEK Ha OCH

abcuuce: X, Xy, X3, ..., Xg. B CKOJBKMX M3 9THUX TOYCK IPOM3BOAHAs (DYHKLUH
f(x) monoxurenpHa?

y-f6) YA

Dl et

JEY) X3 X4 Xs

OrtBeT:

TLiomaas GOKOBOH MOBEPXHOCTH KOHyca B v/2 pa3s GobIIe UIOMIAAH OCHOBAHHSL.
Haiinute yrom Mexmy obpasyromieil KOHyca M IUIOCKOCTHIO OCHOBAaHHA. OTBET
naiiTe B Tpagycax.

OrTser:

Yacrts 2
-4

Izl Haiinure 3HaueHne BEIPAKCHUSI ——————————.
sin“27°+sin“117°

OrTBeT:

12



Bapuanr 2

Hexotopass kommanusi mpoaaér cBow OpoAykuuo 1o uere p =400 py6. 3a
eIMHUIY, MEPEeMEHHbIC 3aTPaThl Ha MPOHM3BOJCTBO OAHON €AWHUIBI MPOAYKIUH
cocrapisiior v =200 py0., mocTosiHHBIE pacxonsl npeanpustus f =600 000 pyo.

B Mecsl. MecsyHas onepauyoHHas NpHObUIb NpennpusaTus (B pyOssx) BIYHCIIA-
ercs no ¢popmyie g(q)=qg(p—v)— f. Onpenenure Mecs4HbIi 0O0BEM MPOU3-

BOJACTBA ¢ (€AMHMIl MPOAYKIMH), NPH KOTOPOM MECSYHAs OIepaloHHas
puObLIb npennpusaTus Oyaer pasaa 900 000 pyo6.

OrtBeT:

W3 ogHOM TOYKM KOJIBLIEBOM JOPOTH, JJIMHA KOTOPOI paBHa 22 KM, OJHOBPEMEHHO
B OTHOM HaIIpaBJICHUU BbICXAJIA JIBa aBTOMOOMJISA. CKOpOCTb epBOro ABTOMOOHIISE
paBHa 113 xm/4, u uepe3 30 MUHYT Mocie cTapTa OH OIEpexal BTOPOH
aBTOMOOWIIb Ha oJMH Kpyr. Haiinmure ckopocts BToporo apromoomist. OTBeT paiite
B KM/4.

OrTBeT:

. 9
Haiinute HanMeHbLIee 3HaYeHHE QYHKIMU Y = —+ X Ha OTpe3Ke [1; 4,5] .
X

OrtBer:

/Jlna 3anucu pewenuit u omeemog na 3aoanusn 13—19 ucnonv3yiime omoenvnutii
aucm. 3anuwiume CHAYANA HOMED 8bINONHAEMO20 3adanus (13, 14 u m. 0.), a
3amem nonaHoe 000cHOo8anHoe peuieHue u omeem. Omeemvl 3anucvieéaiime
uémko u pazoopuueo.

a) Pemnte ypasuenne 2sin’x — V3sin2x=0.

. 3n
0) Haiimure Bce KOPHHU 9TOr0O ypaBHEHHS, IIPHHA/UICKAIINE OTPE3KY {7, 3n} .

Ha pebpe A4, npsamoyronsHoro napamtenenunena ABCDA,B,C,D, B3sra Touka E
TaK, uro AE=4E4. Touka T — cepenuHa pebpa B,C;. H3BecTtHO, 4YTO
AB=3\2, AD =16, 44, =20.

a) Jlokaxkure, uTo mockocts ETD; nemut pedpo BB, B oTHoLEHUHU 3:2.

0) Haiinure miomanap ceueHus napauienenumena miockocTeio E7D,.

13




Bapuanr 2

8- 75 —4*eT_1]

Pemure HepaBeHCTBO 2
(2x - 1)

B nmpsimoyronsHOoM TpeyroibHuke ABC ¢ mpsambiM yriioM C H3BECTHBI CTOPOHBI
AC =12, BC=5. OkpyxHoctp pagmyca 0,5 c¢ mentpom O Ha crtopone BC
npoxoqut depe3 BepumHy C. Bropas oxpykHOCTH Kacaercs katera AC, rumo-
TEHy3bl TPEYTONBHUKA, a TAK)KE BHEITHUM 00pa30M KacaeTcs MePBOMl OKPYKHOCTH.

. 1
a) Jlokaxure, 4YTO paaMyC BTOPOH OKPYKHOCTH MEHBIIE, YeM 3 JUIHBI

kateta AC.
0) Haiinute pagnyc BTOpOi OKpYKHOCTH.

Anexceld mpuoOpén ueHHyro Oymary 3a 8 Thic.py0Osei. lena Oymaru Kaxablil ToJ
Bo3pacTaeT Ha | TeIc. pyOieil. B mo6oil MOMeHT Ajekcell MOXKeT Ipojats Oymary
U TIONOKHTHh BBIPYYCHHBIC NEHBTH Ha OaHKOBCKHI cuér. Kaxmeri rong cymma
Ha cuére OyzeT yBenuuuBaThcs Ha 8 %. B TedeHme kakoro roja mocie IOKYITKH
Arnexceil IOJKEH NpOAATh IEHHYIO OyMmary, 4TroObl 4epe3 IBaAllaTh IATH JET
HocJIe IOKYIKHU 3T0H OyMaru cyMMa Ha 0aHKOBCKOM cuéTe Obula HanOombiIeii?

Haiinute Bce 3HaYeHUS MapaMeTpa a , PU KaKIOM M3 KOTOPBIX CHCTEMa
y( y+1)<0,
3x2+3y2—6a(x+y)+5a2—6x+4a+3=0

HUMECT €AUHCTBCHHOEC PCIICHHUEC.

B poTe aBa B3Boza, B IEPBOM B3BOJIE COJIAAT MEHBILIE, YEM BO BTOPOM, HO OoJiblIe
yeM 46, a BMecTe coinar Menbiue yeM 111. Komanaup 3HaeT, 4To poTy MOKHO
IOCTPOUTh IO HECKOJIBKO YEJOBEK B PpsAA TaK, YTO B KaKAOM psny Oyner
OJMHAKOBOE YMCIO COJAAT, Oojbliee 8, U IPH 3TOM HM B KaKoM psiy He Oyner
COJLIAT U3 IBYX Pa3HBIX B3BOJOB.

a) CKoJIbKO coJLIaT B IIEPBOM B3BOJIE M CKOJIBKO BO BTopoM? IIpuBequre XoTs Obl
OJIVH MIPUMED.

06) MOXXHO 1 TOCTPOHUTH POTY YKa3aHHBIM crocobom 1o 13 comgar B ofHOM
psiny?

B) CKOJIBKO B poTe MOXKeT ObITh connat? [IpuBeauTe Bce BO3MOIKHBIE 3HAUCHHUS.

14



Bapuanr 3

Yacrts 1

Omegemom K Kay3coomy 3a0anuio A6NAEMCA KOHEUHAA OecAmuuHas Opoob,
yenoe 4ucn0 WU NOCNE008ameabHOCy YuQp. 3anuuwiume omeemsl K 3a0a-
HUSLM 6 ROJle OMmeema ¢ meKkcme padomol.

[lokonanka croutr 25 pyOneii. B BockpeceHbe B cymepMmapKeTe ICHCTBYET
chenuaibHOe MPEJIOKEHHE: 3alIaTUB 3a TPH HIOKOJIAAKH, IOKYIaTelb MoIydaeT
yeTbipe (0AHY B moaapok). CKOJIBKO MIOKOIAI0K MOXKHO MONy4uTh Ha 230 pyOnei
B BOCKpeceHbe?

OtBerT:

Ha rpaduxe nokazaHo U3MEHEHHE TEMIIEPATypbl JBUTaTENs B IIPOLIECCE pa3orpeBa
JBHUTaTens Jierkosoro apromoOmns. Ha ocm abcuuce OTKIanbIBaeTcsi BpeMs
B MMHYTaX, IpOLIE/IIEe OT 3allyCKa JBUraTels, Ha OCH OpIUHAT — TeMIepaTypa
nsuratens B rpagycax Ilemscus. Onpenenure no rpaduky, Ha CKOJBKO TPagycoB
Harpeercss JABUTATENb C OKOHYAHHWs TpeThbed 10 OKOHYaHHE BOCBMOH MUHYT
pasorpesa.

100

90

80
7
70 /

60

50 V4
40
30
20

10

OtBer: .
Toukn O(0;0), A(13;13), B(13;6), C(0;—7) SBIAIOTCS BepLIMHAMH YETHIPEX-
yronpuuka. Haiianre abcumccy Touku P mepecedenus ero quaroHaiei.

y

OrtBer:
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[5]
[6]

H

Bapuanr 3

B uemmnuoHaTe 1o rUMHACTHKE Y4acTBYIOT 25 cropTcMeHOK: 6 u3 Benrpuu, 7 us
Pymbiaun, ocraneuele — u3 bomrapun. Ilopsnok, B KOTOPOM BBICTYNAIOT
TMMHACTKH, ompezessercs jxpeOuem. Hailiante BeposITHOCTH TOTO, YTO CIOPT-
CMEHKAa, BBICTYIAIOIas IEpBOi, OKaxkeTcs u3 bosrapun.

Ortsert:
Haiinure kopens ypaBaeHus v/ 37+ 7x =4. B
Ortsert:

B tpeyronsuuke ABC yron C pasen 90°, AC=12, BC=9.

Haiigure tg 4.
A C

OrTBeT:

Ha pucynke n3o6paxén rpapuk dyskuun y = f'(x) — npousBomHoil QyHKImH
f(x), onpenenéunoil Ha uurepsane (—6;12). Haiigure TOuKy Makcumywma
¢bynkiuu f(x) Ha oTpe3ke [0; 10].

y
v =f()

N
—
T~

OrtBeT:

[Tnomans MOBEPXHOCTH Ky0a, OMHMCAaHHOTO OKoJo cdepsl, paBHa 96. Haiimute

paauyc chepsl.

’..

2
2

OrtBeT:

16
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Bapuanr 3

Yacts 2
Haiinure 3HaueHue BoipaxkeHus sin18°cos72°+sin72°cos18°.

OrtBer:

Beicora Han 3emnéii moAOPOLICHHOTO BBEpX Ms4a MEHSETCS MO 3aKOHY
2
h(t)=1,6+121—5t , Tme h — BBICOTA B MeTpax, ! — BpeMs B CEKyHJax,

mporeamee ¢ MoMeHTa Opocka. CKONBKO CEKyHA MA4 OyneT HaxOOUThCs Ha
BhICOTE Ooee 8 MeTpoB?

OrTBeT:

WsioM mnomydaeTrcs B Ipolecce CYHIKH BHHOrpaga. CKOJIBKO KHJIOTPaMMOB
BUHOTpajJa MoTpedyercs Ui MOoJNydyeHus] 6 KWIOTPpaMMOB HM3IOMa, €CIIM BUHOTPAJ
conepkut 90 % BoAbI, a U3I0M COAEPKUT 5 % BOABI?

OrtBeT:

2
Haiiute HauMenbIee 3Hadenne GpyHKkuun y=>5" "2+

OrtBeT:

/Jlna 3anucu pewenuit u omeemog na 3adanun 13—19 ucnonwv3yiime omoenvnutii
aucm. 3anuuwiume cHAYanad HOMeEp 8blnoJHAemoz0 3adanus (13, 14 u m. o0.),
a 3amem nomnoe 000cHosannoe peuwienue u omeem. Omeemovl 3anucwvléaime
4émKo u pazvopuuso.

T
a) Pemure ypaBHenue 2cos [5 - xj =tgx.
0) HaiinuTe Bce KOpPHM 3TOrO YpaBHEHHUS, IPUHAUISKALINE IIPOMEKYTKY

g

B ocHOBaHMU NPaBUIIBHON TpeyroibHol npu3Mbel ABCA B|C| NeXUT TpeyrolbHUK
co cTopoHol 6. Beicota npusmsl paBHa 4. Touka N — cepeauna pedpa 4,C, .

a) [Toctpoiite ceueHne npu3Mel IIIOCKOCThI0 BAN .
0) Haitnmure nepumerp 3TOro CeYeHUsI.

Pemmre HepaBeHCTBO logx2+ N (xz— 2x+ 1) <I.

17




Bapuanr 3

Xopmet AD, BE u CF OKpYXHOCTH AEJST APYT IApyra HA TPH paBHbBIE YacTH.

a) JlokaxuTe, 4TO 3TH XOP/bl PaBHBL.

0) Haiinure miomans mecruyronbiuka ABCDEF | ecnu touku 4, B, C, D, E
IIOCJIEI0BATENIFHO PACIIOI0KEHbl Ha OKPY)KHOCTH, a PaJUyC OKPYXHOCTH paBeH

221.

Omst xouet B3sTh B kpeaut 100 000 pyOuneii. [loramenue kpeaura mporNCXOquT pa3
B TOJl PaBHBIMH CyMMaMH (KpoMe, MOXKET ObITb, IOCJIEAHEH) 1ociae HaunuCIeHUs
nporeHTtoB. CtaBka mnpoueHta 10 % romoBeix. Ha kakoe MuHuUMaIbHOE
KOJIMUECTBO JIeT MOKkeT OISl B3sITh KPEIUT, YTOOBI €)KETOAHBIC BHIIIATHI ObUIH HE
6onee 24 000 py6Gueit?

Haitnute Bce 3HaueHHs napameTpa a, Nnpu KaxIOM H3 KOTOPBIX MHOXECTBO

N a+3x—ax
sHauenmii QyHKUMK y = ————————— cozepkuT orpesok [0;1].
X +2ax+a+1
KpacHblii kapannam crour 17 pyOneit, cunnii — 13 py6ueit. HyxHo Kynutb

KapaHzaaimu, umes Bcero 495 pyOneil u cobmronast JIONOJIHUTENBHOE YCIIOBHE:
YHCIIO CHHUX KapaHJIalled He JOJDKHO OTJIMYAThCs OT YKCiIa KPaCHbIX KapaHalen
OoJIbIlIe YeM Ha TSTh.

a) MokHO 11 KynIuTb IIpH TaKUX yclIoBUsAX 32 kapaHpjama?

0) MOXHO 71 KYITUTh TPH TAKUX YCIOBUAX 35 kapaHaamiein?

B) Kakoe HanGosnbiee 4ncio kapaHaameid MOXKHO KyITUTb IIPH TaKUX YCIOBUIX?

18



BapuanT 4

Yacrts 1

Omeemom K Kayicoomy 3a0aHuio s61saemcs KOHeuHdas Oecimuyunds Opooo,
yenoe 4uCn0 U NOCNe006ameasbHOCmy YuPp. 3anunwiume omeemsl K 3a0a-
HUAM 6 noJle Omeema 6 mekcme paoomol.

IIl [lokonagka crtoutr 35 pyOneir. B BockpeceHbe B cymepMapkeTe AeiiCTBYeT
CIEUATBHOE MIPEUIOKEHHE: 3aIUIaTHB 3a TPH IIOKOJAIKH, MOKYHIaTeab HOMyJaeT
yeTsipe (0AHY B moaapok). CKOJIBKO MIOKOIAI0K MOXKHO MOAy4uTh Ha 290 pyonei
B BOCKpeceHbe?

Ortger:

Ha rpaduke nokazaHo U3MEHEHHE TEMIIEPATYPhI IBUTATENS B MIPOLIECCE pa3orpeBa
IBUTATENsl JIETKOBOTO aBTOMOOWIA. Ha ocu aOciucc OTKIaIbIBaeTCsl BpeMs
B MUHYTaX, IPOIIe/IIee OT 3amycka ABUraTells, HA OCH OpAWHAT — TeMIeparypa
nsuratens B rpagycax Lenbcus. Onpenenure 1o rpaduky, Ha CKOJIBKO I'palycoB
Harpeercss JBUraTelb C OKOHYAHMS BTOPOHM 110 OKOHYaHME MSATOM MUHYT

pasorpesa.
100

90
80
70
60
50
40
30

20
10 /

0 1 2 3 4 5 6 7 8 9 10 11

Ortger:
Toukn O(0;0), A(11;-4), B(11;12), C(0;16) sBIOTCS BEepLIMHAMM YEThI-
péxyronpauka. HaiimuTe abcuuccy Toukn P niepecedeHus ero quaroHaiei.

g

C

OrBer:
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Bapuanr 4

B uemnuonaTe mo rumMHacTuUKe y4yacTBYIOT 25 crnopTcMeHok: 12 u3 Poccun, 7 u3
Vkpaunsl, ocranbHble — u3 benopyccun. Ilopsnok, B KOTOPOM BBICTYNalOT
TMMHACTKH, oOmpeaensercs kpeObueM. Haiimure BepoATHOCTH TOTO, 4TO
CIIOPTCMEHKA, BBICTyHIAIOIasl IEPBOii, OKaxkeTcs u3 benopyccuu.

OrtBeT:

. 2-4 3,
Haiinute kopeHs ypapHerus 6° =36,

OrtBeT:

B tpeyromsuuke ABC yron C pasen 90°, AC =20, BC =6. Haiinure tgA4.
B

A C

OrtBeT:

Ha pucynke usobpaxén rpadguk dyskumn y = f(x), onpeenéHHON Ha MHTEp-
Baje (—3;11). Haiinute naubosbliee 3HaUeHHE QYHKIHH [ (x) Ha OTpe3Ke
[3;10].

A y = f(=)

oz
0 u|"
NAN / \]
v
OrtserT:
B npsamoyronsaom napamnenenunene ABCDA, B\ C\ D, u3BecTHEI Di
/|
anmunbl pédep: AB=7, AD=40, AA, =9. Haiiaute nnomans A By
!
CeYeHHs IapauleNienunea IUIOCKOCThIO, MPOXoImiell depes /
Touku A, B u C. !
!
!
OrtBer: . R p— L
// D
A B
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Bapuanur 4

Yacts 2

IZl Haiinure 3snayenue BeIpaxeHns log, (ab4 ) ,ecmn log,b=2.

OrTBer:

Beicora Haj 3emnéii moAOPOLICHHOTO BBEpX Ms4a MEHSETCS MO 3aKOHY
2

h(t)=2+9t—5t", rae h — BbiCOTa B MeTpax, f— BpeMs B CeKyH.Iax,

npomesee ¢ MOMeHTa Opocka. CKOJBKO CeKyHA Ms4 OylIeT HaXOJUThCS Ha

BbIcOTE Oonee 6 MeTpoB?

OrTBeT:

W3toM mosnydaeTcss B mporecce cynikd BuHorpaaa. CKONbKO KHIOTPaMMOB BHHO-
rpaja motpebyercss A MOaydeHus 12 KWUIOrpaMMOB H3I0Ma, €CIIH BHHOTPAJ
conepxkut 90 % BOABI, a U3IOM COACPKUT 5 % BOBI?

OrTBeT:

2
< —_2x
HaiiznTe HanMenbiee 3Hauenne GpyHkmmn y=7" >3,

OrTBeT:

/lna 3anucu pewenuit u omeemog na 3aoanun 13—19 ucnonwviyiime omoenvnulii
aucm. 3anuwiume cHAYANA HOMED 6blnoJHAemM020 3adanus (13, 14 u m. o0.),
a amem nonaHoe oOocnoeanmnoe peuwienue u omeem. Omeemyl 3anucwvleaiime
uémko u pazoopuueo.

a) Pemmre ypaBuenue 2cos (g + xj = «/gtg X.

0) HaiinuTe Bce KOpPHM 3TOrO YpaBHEHHMS, IPUHAUISKALNINE IIPOMEKYTKY
3n

—-3m——.
2

B ocHoBaHMu NpaBUIbHON TpeyronbHol npu3Mel ABCA B|C| neXUT TpeyrolbHUK
co cTopoHoif 8. Beicota mpu3msl paBHa 3. Touka N — cepeanna pebpa A C,.

a) [Toctpoiite ceueHure NpU3MBI INIOCKOCThI0 BAN .
0) Haiimute ruromanpb 3TOro ce4eHusl.
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Bapuanr 4

\/x2+4x+4—\/x2 -Xx

xr—x-1

Pemure HepaBeHcTBO <0.

Xopmet AD, BE u CF OKpYXHOCTH AEJST APYT Apyra HA TPH paBHbBIE YacTH.

a) JIokaxxuTe, 4TO 3TH XOPJbI PABHBIL

0) Haiinure miomans mecruyronsanka ABCDEF |, ecnmu touku A, B, C, D, E
MOCTICIOBATEIbHO PACIIOIOKEHBI Ha OKPYXKHOCTH, a PaJUyC OKPYKHOCTH paBeH

214

Ozt xouet B3aTh B kpeauT 1200000 py6uneii. [loramenue kpegura NpOUCXOAUT
pa3 B Toj paBHBIMH CyMMaMM (KpoMe, MOXET OBbITh, IOCIeIHell) mocie
Hauucnenuss mnpoueHtoB. CraBka mnpoueHta 10 % romoseix. Ha kakoe
MHUHUMAJIBHOE KOJIMYECTBO JeT MOkeT Ol B3ATh KPEAHT, YTOOBI €KeroIHble
BhITUIaTHI ObUTH He Oonee 320 000 pyOGueit?

Haitnure Bce 3HavYeHHS napaMeTpa a, IpU KaXIOM H3 KOTOPBIX MHOXKECTBO

5a—15x+ ax

3HAUCHUH QYHKIMH = conepxut otpesok [0;1].

2= 2ax +a’+25

KpacHbrit kapanmam crout 18 pyOneit, cunuit — 14 py6Gueit. HyxHO KynuTh
KapaHjgamu, uMmess Bcero 499 pyOneit m coOironass JONMOJHHUTENHEHOE YCIIOBHE:
YHCIIO CHHUX KapaHJIalled He JOJDKHO OTIIMYAThCs OT YKCia KPaCHBIX KapaHIanen
0oJIbILIE YeM Ha HIECTb.

a) MoxHo i kynuTb 30 kapanaarieii?

6) Mo>xHO 11 KynuThb 33 KapaHzgama?

B) Kakoe Hanbompiee 9ucio KapaHaameil MOKHO KyIHTh?

22



Bapuanr 5

Yacts 1

Omeemom K Kajxcoomy u3 3a0aHuil AGNAEmMcsA KOHEUHAA OecAmu4Has opoos,
yenoe UHUCAO UAU  NOCNE006AMENbHOCHMbL yuPpp. 3anuwume omeemovl
K 3a0aHusM 6 noie omeema ¢ mexcme papomol.

B mauke 500 ymctoB Oymarun Qopmara A4. 3a nHezmemo B oduce pacxomyercs
800 nucToB. Kakoro HauMeHbII1ero KOJIM4ecTBa rnayek Oymaru XBaTut Ha 9 Henenb?

OrTBeT:

Ha pucyHke »XupHBIMM TOYKaMHU II0Ka3aHa CpeIHEMECSIYHas TEMIEpaTypa Bo3ayXa
B Coun 3a kaxbiil Mecan 1920 rona. ITo ropusoHTanu ykasbBatoTCs MeCSALbI, 10
BEpTUKAIM — TemIeparypa B rpagycax Llembcusa. [nsg HarIsgHOCTH KMpPHBIE
TOYKM COCAUHEHBI JuHUEeH. OnpenenuTe Mo PUCYHKY PAa3HOCTh MEXAY HAaHOOIb-
nieif 1 HauMEHbLIEH CpeAHEMECSYHBIMH TEMIIEPAaTypaMy 3a yKa3aHHbBII HEepHOL.
OtBert maiite B rpagycax Llembcust.

°C

16 T / H
12

1 2 3 4 5 6 7 8 9 10 11 12
1920 2.

OrtBeT:

U3 xpyra c pamguycoMm 7 BeIpe3aH CEKTOp, IUIOMAAb KOTOporo paBHa 35. Haliaure

JUIMHY IYTU CEKTOpa.

OrTBeT:
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Bapuanr 5

B ToproBom 1eHTpe /1Ba OJMHAKOBHIX aBTOMaTa mpojarT kope. OOcmyxuBaHHe
ABTOMATOB IIPOUCXOAUT II0O BEUCpaM IOCJIC 3aKPBITUSA LEHTpA. I/ISBCCTHO, 4qTOo
BEPOATHOCTH coObITHS «K Beuepy B MEpPBOM aBTOMATe 3aKOHUYMTCS Kode» paBHa
0,25. TakoBa e BeposATHOCTh coObITHS «K Beuepy BO BTOpOM aBTOMAare
3akoHUHMTCS Kodey. BeposTHoCTh TOro, 4To Kode K Beuepy 3aKOHUHUTCS B 00OUX
aBTOMarax, paBHa 0,15. Haiimute BepOSTHOCTD TOTO, UTO K Beuepy Kode ocTaHeTcs
B 000HMX aBTOMATax.

OrtBeT:

Haiinute KopeHb ypaBHEHUS (x - 10)2 = (x + 4)2 .

OrtBeT:

OnuH OCTpBI yroid HPSMOYTOJBHOTO TPEYrolbHMKAa Ha 6° Oousblne Ipyroro.
Haitnure Gombimuit octpsiit yron. OTBeT gaiiTe B rpagycax.

Orger:

Ha pucynke uzobpaxén rpadux ¢pynknuu y = f'(x) — OpousBonHOH (QyHKIMU
f(x), onpenenéHHOl Ha HHTEpPBAJIC (— 31 1). HaiinmuTe mpomexxyTku Bo3pacTaHHs
Gbyukuun f(x). B oTBeTe ykaxknuTe IIMHY HAUOOJBIIETO U3 HUX.

y y=f(x)
NN g
] x
-3 0 11

//

OrtBer:
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Bapuanr 5

Juaronans kxyba pasHa 13. Haiigute mnomans ero
HOBEPXHOCTH.

OrtBeT:

Yactp 2

Haiinure 2cos2a., ecnu sino=-0,7.

OrtBeT:

J1s. HarpeBaTeIbHOIO 3JIEMEHTa HEKOTOPOro Ipubopa 3KCIEpPUMEHTAbHO Oblia
HOJTyYeHa 3aBHCHMOCTh TEMIIEPATYphl OT BPEMEHH PaOOTHI: T(t): T, +bt+at2,
rne + — Bpema B MuHyTtax, 1, =1350 K, a=-7,5 K/MI/IHZ, b=105 K/mun.
W3BecTHO, uTO mpH TeMIepaType HarpeBaTelbHOro 3jeMeHTa cBbime 1650 K
mpubOp MOXKET HCIOPTUTHCS, MOITOMY €ro HYXKHO OTKIIOUMTh. Yepes Kkakoe

HanOoJblIee BpeMs IOcie Hadana padoThl HY)XKHO OTKIIOUHTH mpubop? OTser
BBIpa3HTE B MUHYTAX.

OrTBeT:

3aka3 Ha 180 neramell mepBblii paboumii BBIMONMHSAET HAa 3 dYaca ObICTpee, 4eM
BTOpoi. CKOJBKO OeTaneil B yac AenaeT BTOPOH paOoumil, eciau H3BECTHO, 4TO
IIepBBIH 32 Yac AenaeT Ha 3 aeranu Oosbie?

OrTBeT:

Haitnute Touky MuauMyma GyHKIMH y = X’=24x>+11.

OrtBeT:

/Jlna 3anucu pewenuii u omeemos na 3adanusn 13—19 ucnonvzyiime omoensnulit
aucm. 3anuuwiume CHAYANA HOMED 8blnoaHAemo20 3adanua (13, 14 u m. o0.),
a 3amem nojiHOe 000CHO8AHHOE peuieHue u omeem. Omeemoul 3anucwvléaiime
uémrko u pazoopuueo.

cos2x ++/3sinx—1 B

tgx—x/g

. n
6) Haiijinre Bce KOPHHM 3TOTO YpaBHEHUs, TIPUHAIJIEKAIIHE OTPE3KY {27:; ?} .

a) Pemnre ypaBHEHHE 0.
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Bapuanr 5

Ha pebpe A4, npsmoyromsHoro mapamienenunena ABCDA B,C\D, B3dTa Touka
E Tak, utro A E:EA=3:4. Touka T — cepemuHa pebpa B,C,. H3BecTHO, UTO
AB=9, AD=6, A4, =14.

a) B xakom orHomenuu miockocts ETD,; nenut pebpo BB, ?

0) Haiizure yron Mexny miockoctero ETD, 1 IIOCKOCTbIO AA B, .

Pemmte HepaBeHcTBO log . 5<log 5.

x-1 2

Menuansl A4,, BB, u CC, tpeyronsHuka ABC mnepecekarorcs B Touke M .
U3BectHO, uto AC=3MB.

a) Jlokaxkute, 4yT0 TpeyronbHUK ABC NpsAMOYTONbHBIN.

0) Haiinute cymmy kBanpatos Meauan A4, u CC,, ecau u3BectHo, uto AC=12.

Anekceld B3sul KpeauT B OaHke Ha cpok 12 mecsueB. [lo moroBopy Auekceit
JOJDKEH BEPHYTh KPEOUT €KEMECSYHbIMH IUIaTeXKaMu. B KoHIE KaxJoro mecsua
K OCTaBIIelca cyMMe Jonra go0apisercs r % 3TOH CyMMBI U CBOUM €XEMeCsd-
HBIM IUIATEXKOM AJleKceil ToramaeT 3TH J0OaBIECHHBIC NPOIEHTH U yMEHbIIaeT
cymMy Jonra. ExeMecsdHbIC IDIaTeXXHM MOAOMPAIOTCS TaK, 4YTOOBI JONT
YMEHBIIANCA HAa OJHY U Ty K€ BEJIMUMHY KaxIblil Mecdl (Ha IpPaKTUKE Takas
cXeMa Ha3bIBaeTCs «cxeMoi ¢ nuddepeHIINpoBaHHBIMY ILIaTexkaMmu»). MI3BecTHO,
4yTo 00ILIas CymMMa, BhIIIaueHHas AJlekceeM 0aHKy 3a BEChb CPOK KpEJUTOBAHUS,
okazanack Ha 13 % Gomnblie, ueM cymMa, B3aTast UM B kpenut. Haiinure 7.

HaiinuTe Bce 3HAUEHUS a , IPH KAXKIAOM U3 KOTOPBIX CHCTEMA
2
(a—l)x +2ax+a+4<0,

ax2+2(a+1)x+a+120

HUMECT €AUHCTBCHHOC PCIICHHUEC.

I/I3BeCTHO, 4To a, b, c, u d — TOTIapHO PAa3JIMYHBIC IBY3HAYHBIC YUCJIA.

a+c 7
a) MoXeT JI1 BBIIIOJTHATHCS PABEHCTBO =—7
b+d 19

a+c
0) Moxe 00
) T JIN TP bb+d

a c
ObITh B 11 pa3 MeHbIIe, UeM CyMMa 3 +=?

a+c
B) Kakoe HanMeHblllee 3HAUCHUE MOXKET NMPUHUMATh APOOb ——, eciut a >3b u

b+d
c>6d?
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Bapnanr 6

Yacts 1

Omeemom K Kajxcoomy u3 3a0aHuil AGNAEmMcsA KOHEUHAA OecAmu4Has opoos,
yenoe UHUCAO UAU  NOCNE006AMENbHOCHMbL yuPpp. 3anuwume omeemovl
K 3a0aHusM 6 noie omeema ¢ mexcme papomol.

B mauke 500 nmucroB Oymaru ¢opmara A4. 3a Henento B oduce pacxomyercs
1200 nmucroB. Kakoro HavMEHBLIETO KOJMYECTBA IAueK OyMaru XBaTHT Ha
3 mepenn?

OrTBeT:

Ha PUCYHKE XHPHBIMA TOYKaMH IIOKa3aHa LEHa 30JI0Ta Ha MOMEHT 3aKpbITUSA
OUpXEBBIX TOProB BO Bce paboume nHHM ¢ 5 mo 28 mapra 1996 roma. Ilo
TOPHU30HTATN YKa3BIBAIOTCS YHCIIA MeCsI[a, 110 BepPTHKAaIH — IeHa YHI[HH 30J10Ta
B gommapax CIIA. JInsg HarmIsgHOCTH XUPHBIC TOYKH Ha DPHCYHKE COCIWHEHEI
nuHuelt. Onpenenure MO PUCYHKY Pa3HOCTb MEXIy HamOONbINeH W HaMMEHBIIeH
IIeHOH 30510Ta Ha MOMEHT 3aKpBITHS TOPrOB B yKa3aHHBIH IepHof (B JoJmapax
CIIIA 3a yHuuto).

402

101

400
399

398 \
397 \
396

305 /

394

393

392
5 6 7 8 11 12 13 14 15 18 19 20 21 22 25 26 27 28

OrtBeT:
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Bapuaur 6

U3 xpyra c paguycoMm 9 BeIpe3aH CeKTOp, IUIONMAAb KoToporo paBHa 27. Haiiaurte
JUIMHY JYTH CEKTOpA.

OrTBeT:

E BeposTHOCTb TOro, YTO Ha TECTUPOBAHUM IO MaTeMaTuke yuamuiics II. BepHO
pemut Gonbme 12 3amau, paBHa 0,7. BeposTHOCTH TOro, uro II. BEepHO peuIUT
Gonbure 11 3amay, pasna 0,79. Haiinute BeposTHOCTh TOTO, uTO II. BepHO pemmuT
posHo 12 3amau.

OrTBeT:

El Haiinure xopeHb ypaBHEHUS (Sx - 8)2 = (5x - 2)2 .

OrtBeT:

IZ' OnuH OCTpPBIA Yron HpPSMOYTOJIFHOTO TpeyroibHHKa Ha 38° Qombime apyroro.

Haitnure Gonmbimuit octpsiit yron. OTBeT gaiTe B rpagycax.
B

OrTBeT:
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Bapuanur 6

7 Ha pucynke n3obpaxén rpadpux ¢pyskuuu y = f'(x) — npousBogHOH QYyHKIMU
f(x), onpenenéHHOI Ha HHTEpBANEC (— 5; 10). Haiimure mpomMexyTKu BO3pacTaHus
¢byukun f(x). B oTBeTe yKaxuTe JUTHHY HAHOOJBIIETO U3 HUX.

Y y=/"(x)

L Tin

A 1°ly
S

OrtBer:

Konyc Brnmcan B map. Pamuyc ocHOBaHHS KOHyca paBeH paguycy mapa. O0bpém
mapa paseH 112. Haiiqure 006€M KoHyCa.

OrtBer:
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Bapuaur 6

Yacrts 2

El Haitaure Scos2a, ecin sino=—0,4.

OrtBeT:

Jlnsi HarpeBaTeNbHOIO AJIEMEHTa HEKOTOPOro MpUOOpa KCIEPUMEHTATbHO OblLIa
MOJTy4eHa 3aBUCHMOCTb TEMIEpaTypsl OT BpeMeHH paboTsl: I’ (t)zT0 +bt+at?,

K K
rae ¢t — Bpems B muHyTax, 7y =1450 K, a=-30——>, b=180——. W3BecTHo,
MUH MUH

4TO IPH TEeMIIepaType HarpeBaTeIbHOro 3iaeMenTa cbime 1600 K mpubop moxer
UCIIOPTHUTHCS, TOITOMY €r0 HYXKHO OTKIIOUUTH. Uepe3 Kakoe HauOoJIbIee BpeMs
HocJe Havana paboThl Hy)KHO OTKIFOYUTE MpHOop? OTBET BBIPAa3UTE B MUHYTAX.

OrTBeT:

3aka3 Ha 156 neraneil mepBblii paGouunii BeIMONHsET Ha 1 vac ObIcTpee, YeM
BTOpOoii. CKOJIBKO AeTaliedl B Yac JeslaeT BTOpOW pabouuii, €Cilu HW3BECTHO, YTO
IIepBBIH 3a Jac Aenaet Ha 1 geTans Gosbiie?

OrtBeT:

Haiizute TOUKY MEHEMyMa (GYHKIHH y = x°— 27x%+15.

OrTBer:

/Jlna 3anucu pewenuit u omeemog na 3aoanusn 13—19 ucnonv3yiime omoenvnuii
aucm. 3anumiume CHA4AAA HOMeEDP 8bINOHAEMO020 3adanusn (13, 14 u m. 0.),
a 3amem nonHoe obocnogannoe pewienue u omeem. Omeemul 3anucvigaiime
uémKo u pazoopuueo.

cos2x+x/§cosx+1 _
tgx—1

a) Pemure ypaBHeHue 0.

. 3n
0) Haiizure Bce KOPHU TOr0 YpaBHEHUS, IPUHAIJIEKAIIIE OTPE3KY {7, 3m .
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Bapuanur 6

Ha pebpe A4, npamoyronsHoro napamnenenunena ABCDA B,C D, B3sta Touka E
TaK, 4yro AE:EA=4:3. Touka T — cepeauHa pebpa B,C;. M3BecTHO, 4TO
AB=5, AD=8, A4, =14.

a) B xakom orHomenuu miockocts ETD,; nenut pebpo BB, ?
0) Haiinute yron mexny miaockocteio ETD; 1 MIIOCKOCTBIO A4 B, .

Pemure HepaencTso log . 7<log, 7.
x=3 3

Menuanel A4,, BB, n CC, tpeyronsHuka ABC mnepecekarorcs B Touke M .
U3sBectHO, uto AC =3MB.
a) Jlokaxwure, 4To TpeyroabHuK ABC NpsAMOYTOJIbHBIN.
0) Haiinute cymmy kBanpatos mequan A4, u CC,, ecau u3BectHo, uto AC =10.

Anekcell B3 KpeauT B Oanke Ha cpok 17 wmecsmeB. Ilo moroBopy Amekceit
JOJDKEH BO3BpaIlaTh O0aHKY 9acTh JEHEr B KOHIE KaXJI0ro mecsna. B koHme
KaXJIOTO Mecsla K OCTaBIIeiics CyMMe OCHOBHOTO jonra nobasiserca r % 3Toi
CYMMBI U CBOUM €KEMECSYHBIM IUIaTeKOM AJieKkceil moramaeTr 3TH 100aBlIeHHbIE
IIPOLIEHTHI ¥ YMEHbIIAET CYMMY ao0Jira. ExkeMecsyHble TIaTeXu o10uparoTcs Tak,
4TOOBI CyMMa JI0JITa YMEHBIIANACh Ha OJIHY U Ty K€ BEIUYUHY Ka)KIbId Mecs (Ha
MPaKTHKE TakKas CXeMa Ha3bIBACTCS «CXEMOH ¢ AU QepeHIIMPOBAaHHBIMH ILIATE-
kamm»). M3BecTHO, 9TO 00mIas cymMma, BEIIIaueHHAs AsekceeM OaHKy 3a BeCh
CPOK KpEeIMTOBaHUsI, OKa3anach Ha 27 % Oosblile, 4yeM CyMMa, B3sTasi UM B KPEIUT.
Hatinure 7.

Haiinure Bce 3HaYCHUS a , IPH KKAOM M3 KOTOPBIX CHCTEMa
axz—Z(a+l)x+a+5§0,
(a+1)x2—2(a+2)x+a+220

HUMECT €AUHCTBCHHOC PCIICHHUEC.

U3BecTHO, 4TO @, b, ¢ U d — TONAPHO pa3IMYHbIC [BY3HAUHBIC YHCIIA.

3a+2c 12
a) MoxeT 11 BBITOTHATHCS PABEHCTBO ———— = — 7
b+d 19
6) Moxer i1 1po0b dat+2e ObITh B 11 pa3 MeHbIe, 4eM cymMMa 3a + E?
b+d b d

3a+2c
B) Kakoe HamMeHbIlee 3HaYeHHE MOXKET MPUHUMATE JIPOOb Sid eciu a >3b

uc>2d?
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OTBeThI K 32JaHUAM

Ne | Bapuanr 1 | Bapuanr 2 | Bapuant 3 | Bapuant 4 | Bapuanr 5 | Bapuanr 6
1 7 7 12 10 15 8
2 20 28 50 30 20 7
3 5 5 6,5 5,5 10 6
4 0,25 0,25 0,48 0,24 0,65 0,09
5 2 1 -3 0,2 3 1
6 56 15 0,75 0,3 48 64
7 5 2 8 3 5 3
8 72 45 2 287 338 28
9 23 —4 1 9 0,04 34
10 4000 7500 0,8 0,2 4 1
11 65 69 57 114 12 12
12 4 6 25 49 16 18
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KpuTtepuu oueHnBaHus 3aJaHUii ¢ pa3BEPHYTHIM 0TBETOM
Bapuant 1

a) Pemnte ypasHerue sin2x +2sin’ x=0.

. m
0) Haiinure Bce KOpHHM 3TOr0 ypaBHEHHS, IIPHHAUICIKAIINE OTPE3KY {— 27, — E}

Pemenne.
a) [IpeoOpazyem ypaBHeHue:
2sinx(cosx +sinx)=0.

IMomywaem, uto sinx =0 uiaM sinx =—cosx.

W3 Broporo ypaBHeHus moiydaem tgx+1=0,
MOCKONBKY cosx # 0. CnemoBatensHoO,

T
X =Tn Win x=—Z+nn,rﬂe net.

0) KopHuu, nmpuHaanexamme oTpe3Ky {— 2, —E},

2
HalaEM, NO0Nb3yACh €AUHUYHON OKPYKHOCTBIO.
St

Ionyuaem x =-2m, x:—T, X=-T.

T Sn
OrBert: a) mn, ——+7nn ,tne neZ;0) -2n, ——, —T.

4 4

Copep:xaHue KpuTepus Banaasl

OO60CHOBaHHO TOJYYeHBI BEPHEIE OTBETHI B 000UX MTyHKTaX. 2
OO00CHOBaHHO MMOJIY4€H BEPHBIH OTBET B MYHKTE @ WU B IIYHKTE 0. 1

i

[lomyueHsl HeBepHBIE OTBETHI M3-3a BBHIUYMCIMTENIBHOM OMIMOKH, HO NpH
9TOM MMEETCSI BEpHAsl MOCJIEA0BATEILHOCTh BCEX IIATOB PEIICHUS 000UX
ITYHKTOB — IIYHKTa ¢ U IIYHKTA 0.

Pemenne He COOTBCTCTBYET HU OJHOMY U3 KPUTCPUCB, NEPECUUCIICHHLIX 0
BBIIIC.

Maxcumanvnwiii 6an 2

Ha pebpe A4, npsmoyronsHoro napamienenunena ABCDA B,C\D, B3ata Touka E

TaK, uto 4 E =6EA. Touka T'— cepenuna pebpa B,C, . U3BecTHO, uTo AB = NG ,
AD =12, A4 =14.

a) Jlokaxkure, uTo mIockocts ETD, nenut pedpo BB, B OTHOLIEHUH 4:3.

0) Haiinure miomans ceueHus napauienenumnena miockoctsio ETD,.
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Kpurepun olileHHBaHUSA 3aJJaHU# C pa3BEPHYTHIM OTBETOM

Pemenue.
a) IlpoBeném orpesok ED, U B IUNIOCKOCTH IPaHU

BB,C\C mnpoBeném uepe3 Touky I TpsAMYIo, 4,

napamiaensHyro ED,. Dta mpsamas Inepecedér
pebpo BB, BTouke F. Touka F  nexur
B mnockocty ETD,. Tpeyroneuuku EA D, n FBT
1o7i06Hb1. Crie10BaTeNbHO,

BF AE 644 6-14

BT AD, 74D 712

E
1
Takum o6pazom, BiF =BT = EBlcl =6. A B

Torna FB=14-6=8 u BF : FB =4:3.

0) Yetsipéxyronsuuk ED|TF — cedeHue mapajulelenumnesa miockocreio ETD,.
Iockonbky croponst T u ED; napanienbHsl, HO He paBHbl, ED\TF' — Tpanenus.
Iponomxum 60xoBele cTroponsl EF u D|T mo mepecedeHus B Touke H .

Touxka 7 — cepeauna B,C;, mo3ToMy oTpe30k F7 — cpeaHss JIMHUSA TPEYroib-
Huka EDH. W3 paseHctBa TpeyronbHukos 4DH u AEH mnomydaem
D/H =EH , otxyna D|T = EF , o ectb Tpanenust £D,TF paBHOOGeIpeHHas.
Haiiném cropons! Tpanernuu:

ED, =EA -\2=12\2, FT=FB,-\2=62, EF =D,T =|D,C} +TC? =217 .
2 2
Bricota FF| Tpaneuuu paBHa (2\/ﬁ) —(3\/5) =5\2.
V2+642 —90.

[Inomans paBHa 52 A2N2+6v2

2
Otert: 6) 90.
Coaep:xkanue KpuTepus Banabl

HmeeTcs BepHOe J0Ka3aTElIbCTBO YTBEP)KAEHHA IYHKTa da, H 2
000CHOBAHHO TOJIyYCH BEPHBIH OTBET B MYHKTE 0.
VMeercss BepHOE [OKA3aTENIbCTBO YTBEP)KACHUS MYHKTA @, WIH 1
000CHOBAHHO MOJTYUYEH BEPHBIH OTBET B IIYHKTE 0.
Pemienne ne COOTBETCTBYECT HU OJHOMY U3 KPUTCPHUCB, IIEPECUUCIICHHBIX 0
BBIIIE.

Maxcumanvrolii 6an 2

X .ngxlogs3_
81'+2-25 520

Pemvte HEpaBEHCTBO 5
(4x - 1)
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Bapuanr 1

Peimenne.

1 1
Touka x = Z HE ABJIICTCA PCIICHUEM HEPAaBCHCTBA. HpI/I X # Z nojxydaem

81"+2:9"-5>0.
3amena y=9" maér y2+2y—520, OTKyZIa yé—l—\/g WA yZ\/g—l.
Hepagsencteo 9* <—1- J6 He umeer pellenuii, a u3 HepaBeHCTBa 9° > J6-1

nony4daeM x > log, (\/g - 1) .
CpasanMm log, (\/g—l) u i:
\/6—1<2,5—1:1,5<\/§=9%.
CrnenoBaTtensHo, log, (\/g -D< %, U TI03TOMY PELICHHEM HEpPaBEHCTBA SIBISIOTCS

IBa IPOMEKyTKa: log, (\/E - 1) <x< i x> i .

OrtBert: {logg(\/g—l);%} G;mo).

Copep:xkanue KpuTepus Banabl
O00CHOBaHHO IOJY4€H BEPHBIH OTBET. 2
OOOCHOBaHHO TOIYYEH OTBET, OTJIMYAIOIIUNICS OT BEPHOTO HCKIIOYE- 1
HUEM TPaHUYHBIX TOYCK.

nim
Honyqu HeBepHLIfI OTBET M3-3a BBIYUCITUTEIHHOU OH.II/I6KI/I, HO TIpH
OTOM MMECTCA BEPHaAs MMOCJIE€A0BATCIIbHOCTh BCEX IIAroB pCIICHUS.

Pemenue He COOTBCTCTBYET HU OMHOMY M3 KPUTCPHUCB, NCPEUUCTICHHBIX 0
BBIIIC.

Maxcumanvrolii 6ain 2

B mpsimoyromsaOM TpeyromsHuKe ABC ¢ npsMbiM yriioM C U3BECTHBI CTOPOHBI
AC=15, BC=8. OkpyxHocTh paguyca 2,5 ¢ mentpom O Ha ctopone BC
npoxogut dvepe3 BepumHy C. Bropas okpyxkHocTh kacaerca karera AC,
TUIOTEHY3bl TPEYroJIbHUKA, a TaKkkKe BHEIIHMM 00pa3oM KacaeTcss IepBoi
OKPY)KHOCTH.

. 1
a) JlokaxuTe, 4TO paguyc BTOPOH OKPYXHOCTH MEHBILIE, YeM 7 JUTUHBI

kateta AC.
0) Haiinute paguyc BTOpOi OKpYKHOCTH.
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Kpurepun olileHHBaHUSA 3aJJaHU# C pa3BEPHYTHIM OTBETOM

Pemenue.
c N A
IV
o Q
M
B
a) [lycte Q — ueHTtp BTOpOH OKpykHOCTH, M m N — €€ TOYKM KacaHUs CO
croponamu AB u AC COOTBETCTBEHHO, a Touka H — mpoeknus Toukn Q
Ha BC. Mmeem
AB=,AC*+ BC? =17,
CJIeZIOBATEIIBHO,
cosA:E, sinA:i.
17 17
Torna
A sin 4 1
tgZNAQ =tg—=——=—.
g 0=tg 2 l+cosd 4

Hoatomy AC > AN =4NQ, uto TpeGoBaIOCh 10Ka3aTh.

6) Ilycte x — pagnyc BTOpOH OKPY)XHOCTH. PaccMOTpHM TNpPSIMOYTOJIBHBII
TpeyronsHuk OHQ

OH =CN=15-4x>0, 0Q=x+2,5; OH=|0C-CH|=[2,5-x].
Io Teopeme [Mudaropa OH 24 OH = OQ2 , OTKyZa
(15— 4x)+(2,5-x)=(2,5+x)*; 16x°~130x+225=0,
Pemas sTo ypaBHenme, HaxomuMm x =2,5 mmu x=5,625. YcaoButo 15-4x>0

yIoBJIeTBOpseT Tonbko x =2,5. Kcratu, orcroma cienyet, uro touku O u H

COBITAAIOT.
OtBert: 2,5.

Copep:kaHue KpuTepHs Basuibt

HMeetcs BepHOE 10KA3aTENILCTBO YTBEPKACHUS IIyHKTA @, U 0OOCHOBAH- 3
HO NIOJTYYEH BEPHBII OTBET B IIYHKTE 0.

OO00CHOBaHHO TIOTYY€H BEpHBIN OTBET B ITYHKTE 0. 2
50141

VMeercss BepHOE JOKa3aTENbCTBO YTBEP)KIAEHHS NyHKTa a U TPH
000CHOBAaHHOM pELICHHH IyHKTa § MONYy4YeH HEBEpHbI OTBET WH3-3a
BBIYHCIIUTEIBHON OMINOKH.
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Bapuanr 1

NmeeTcs BepHOE 10OKA3aTEIBCTBO YTBEPKACHHA IIYHKTA . 1
NI

ITpu 000CHOBAaHHOM PEIICHUM ITYHKTA O MOTyYEeH HEBEPHBINH OTBET U3-3a
BBIYUCIIUTENBHOH OMUOKH.

N

OOOCHOBaHHO IOJY4eH BEpHBIH OTBET B IYHKTE O C HCIIOJIb30BAHHEM
YTBEPKAEHMS IyHKTa g, IIPU 5TOM ITyHKT g HE BBIIOJIHEH.

Peumrenne He COOTBETCTBYET HU OJAHOMY M3 KPUTCPHUCB, IEPCUNUCICHHbIX 0
BBIIIC.

Maxcumanonviii 6ain 3

Aunexceli mpuoOpén 1eHHyto oymary 3a 7 Teic. pyouneii. Ilena Oymaru Kaxblii ToJ
BO3pacTaeT Ha 2 ThIc. pyOiaeil. B mo6oil MoMeHT Ajekcell MOXKET Ipojats Oymary
U TIOJIOKUTH BHIPYYCHHBIC NIEHbI'M Ha OaHKOBCKMil cu€ét. Kaxkniplii roq cymma Ha
cuére Oynmer yBenmmumBathcs Ha 10 %. B TedeHue kakoro roja mocie MOKYIKA
Anekcell JOJDKEH Mpojath LEHHYI0 Oymary, 4roObl 4yepe3 TPHALATH JIET Iocie
MOKYIIKA 3TOM OyMaru cymma Ha OaHKOBCKOM cuéTe ObliTa HauOOoIbIIei?

Pemenne.
Ecnu Anekcedl mpomact Oymary B Te€4eHHE Kk -ro roja, TO 4yepe3 TPUALATH JIET
TocJie MOKYITKA CyMMa Ha ero c4ére OyIeT paBHa

(2k+5)-(1,1y" %

Takum 00pa3oM, HAM HYXKHO HAilTH HOMEpP MAKCHMAIbHOTO HIIEHA MOCJIENOBA-
TenbHOCTH a) = (2k +5)~(1,1)30_k, rae k mpoGeraeT uensle 3HaYeHus oT 1 10 30.
PaccmoTpuMm npuparienue

bo=a,—a, = (L1)"" " (2k+5-11-(2(k-1)+5))=(1L1)* " (1.7-0.2¢).
Orcrona b, >0 npu k<8 m b, <0 mpu k>8. CnenosarensHo, HaubombIIEE
3HAUYEHHE MOCIE/I0BATENBHOCTD @, TPUHUMAET MpH k =8§.
OTBeT: B TCUCHHE BOCHMOTO I'OJIa.

ConepxxaHue KpuTepus Banasl
OO00CHOBaHHO IOJTYYEH MPABHILHBIN OTBET. 3
BepHo mocTpoeHa MaTeMaTHUecKas MOJENb, PEIICHUE CBEJEHO K HC- 2

CJICIOBAHUIO JTOH MOJENM, TMONYyYeH HEBEPHBIH OTBET U3-3a
BBIYUCIIUTENBHOM OMIUOKH.

nim

[MonyueH BepHBIIl OTBET, HO pelIEHHE HEJOCTATOYHO 000CHOBAHO.

BepHo NOCTpOCHA MaTeMaTU4YECCKasd MOJCIIb, U PCIICHUE CBCIACHO K HC- 1
CIICIOBAHUIO ITOU MOJCIIH, IPHU 3TOM PCHICHUE HC 3aBECPIICHO.

Pemenue He COOTBETCTBYET HU OAHOMY U3 KPUTEPUEB, NEPEUUCICHHBIX 0
BBIIIC.

Maxcumanvuoii 6ann 3
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Kpurepun olileHHBaHUSA 3aJJaHU# C pa3BEPHYTHIM OTBETOM

Haiinure Bce 3HaYeHMs mapaMeTpa a , NPU KaXIIOM U3 KOTOPBIX CHCTEMa
(x—l)(x+ 2) <0,

8x’+ 8y2—16a(x—y)+15a2— 48y —50a+72=0

HUMECT €AUHCTBCHHOC PCILICHHUEC.

Pemenne.

_le[-2 0 1 2 \c
BriiennM B ypaBHEHUH CHCTEMBI MTOJTHBIE KBAIPATHIL:
8x? —16ax +8a’+8y*+16ay + 8a’— a>~ 48y —50a+72=0;
8(x—a)2+8(y+a)2—48(y+a)+72—a2—2a=0.
Emé pa3 BbienuM NoIHBINA KBagpar:

8(x—a)2+8(y—3+a)2—a2—2a:O; (X—a)2+(y—3+a)2: a(a+2).

a’+2a
YpaBHeHHE ONPEAENSeT OKPYKHOCT ¢ LEeHTpoM (a;3—a) U paanycom e

HepapeHcTBO (x - l)(x +2)<0 ompexenser BepTHKaIbHYyIO mogocy —2<x<I.
Ha pucyHKe BHIHO, UTO ¢IMHCTBEHHOE PENIeHNE MONyJaeTcs B IBYX CITydasX.

1. OKpYXHOCTb KacaeTcsi OJNOCHl BHENIHAM 06pa3oM. JTO MPOMCXOMHT TOTJA M
TONBKO TOTJA, KOTJa IEHTP pPacloNioKeH BHE IONOCHI, a €8 paauyc paBeH
PacCTOSTHUIO OT LIEHTpa 10 ONrKalIieil rpaHuIbI MOJIOCHI:

a<-2, a>1l,

2 WA 2
(a+2)2:a ;251 (a_l)zza ;254

s
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Bapuanr 1

OTKyJz1a

a<-2, a1
2

nimn
a+2=§ 7a*~18a+8=0.

16
HepBaﬂ CHUCTEMa HMECT PEHICHUC a=—7. BTOpaS[ CUCTEMAa HMMECT PCIICHHUC

a=2.
2. OKpY»XHOCTb MPEBPAIIACTCSA B TOYKY M IIPH STOM MPUHAJICIKHUT T0JI0CE:
—-2<a<l,
orkyna a=0 wmm a=-2.
2 _
a+2a=0,

OTBerT: —%; -2;0; 2.

CopaepsxaHue KpUTepHst Banast

O00CHOBaHHO MOJIYY€H BEpHBIH OTBET. 4
C moMOILIBI0 BEPHOTO PAaCCYXICHUS MOJYYEHBI BCE BEpPHbIC 3HAUYCHHUS
rnapamMeTpa, HO B OTBET BKJIIOYEHBI TAKXKE W OJHO-JBA HEBEPHBIX 3
3HAYCHHS.
C moMoUIbI0 BEPHOTO PACCYXKICHHS MOJYYEHO XOTS OBl OJHO BEPHOE 5
3HaYEHHE MapaMeTpa.
3amaua BepHO CBelEHa K HCCIENOBAHHMIO COBOKYITHOCTH TPEX 1
KBaJIpaTHBIX YPaBHEHUI OTHOCHTENBHO ¢ .
PeuieHre He COOTBETCTBYET HM OHOMY M3 KPUTEPHEB, IEPECUHUCICHHBIX 0
BBILIE.

Maxcumanvuviii 6ain 4

B pore n1Ba B3BOAA, B IEPBOM B3BOJIE COJIAAT MEHBIIE, YeM BO BTOPOM, HO O0JbIIe
gem 50, a BMecte commat MeHbine dem 120. Komangup 3HaeT, 4To poTy MOKHO
MOCTPOUTH MO HECKONBKO YEJOBEK B PsA TaK, YTO B KAKAOM psny Oyner
OJIMHAKOBOE YHCJIO COJAAT, OoJbliee 7, U IPH 3TOM HH B KakoM psijy He Oyner

COoJIIaT U3 ABYX pa3HbIX B3BOJOB.

a) CKOJIBKO COJLAAT B IIEPBOM B3BOJI€ M CKOJBKO BO BTopoM? IIpuBequre XOTs Obl

OJINH NIPUMED.

06) MOXXHO I TIOCTPOUTH POTY yKa3aHHBIM criocodoMm mo 11 commar B ogHOM

pany?

B) CKOJIBKO B POTE MOXKET OBITh COJ'IHaT? HpI/IB(iZ[I/ITe BCC BO3MOXKHBIC 3HAYCHUA.
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Kpurepun olileHHBaHUSA 3aJJaHU# C pa3BEPHYTHIM OTBETOM

Pemenue.
ITycth B mepBoM B3BoJe k coijat, Bo BTopoM [/ commat. Torma uucna k u [
HUMEIOT OOIIHIA ASTUTENb, OONBIINK 7, U IPU STOM

50<k<l,
k+1<119.

a) Hanpumep, 54 u 63 conpara. Torna Bcero commatr 117, uX MOXHO HOCTPOHUTH
B KOJIOHHY IO 9 YeJoBEK B LYy Tak, 4To 6 PSIOB OYAET 3alONHEHO COJIATaMu
TOJIBKO M3 MEPBOrO B3BOJA, & 7 PSIAOB — TOJBKO U3 BTOPOTO.
0) Ilpennonoxum, yro oOmumit nenutens paseH 11. Torma, yuuThIBas, 4to
50 <k <60, nomy4aem, uro k =55. Haumenbliee BO3MOXKHOE 3HaueHHUE [ PaBHO
55+11=66, Ho BMecTe noiydaercs 121 yenoBek, 4To NPOTUBOPEUHUT YCIOBHIO.
B) Uucno /—k Oosplie Hyns W JeauTCs HA OOIUiA jgenutend uucen k u [,
nodtomy [/—k>8; k—-[<-8, uro B™Mecte ¢ ycnoBueM k+[<119 npuBogut
K HepaBeHCTBY 2k <111, To ectb k <55. [Ipu aTOM

k+d<I<119-k,
rie d — HauMEHBIIMN OOIIUI TEUTEINh, PEBOCXOSIIHIMA 7.
Ecmu k=51=3-17,10 d =17, [ =68, a B pote 119 conaar.
Ecmm k=52=4-13, 1o 65</<67. Torma [=65, obmmii gemurensr 13 u
k+1=117.
Eciu k=53, 10 53+53=106</<66. [IpoTBOpeume.
Ecmu k=54=6-9, 10 54+9=63<[<65. Torna [ =63, oOuuii 1enuTeNb paBeH
9 u B pore 117 conpnar.
Ecmn k=55=5-11, To 66</<64, HO uncna 63 u 64 B3aUMHO IMpPOCTHI C 55.
IIporusopeune.
OrtBer: a) Hanpumep, 54 u 63; 6) vet; B) 117 mm 119.

Copep:xaHue KpuTepus Banabt

OO0CHOBAaHHO TOJY4€H BEPHBIH OTBET BO BCEX IYHKTAX. 4
BepHo BBINIOJIHEHbI MYHKTbI d 1 8 WIH 6 U 6. 3
BepHO BBINIOJIIHEHBI NYHKTHI @ U § WM TOJBKO MYHKT 6. 2
BepHo BBINOJIHEH OAMH U3 IYHKTOB d H 0. 1
Pemienne He COOTBETCTBYET HU OJHOMY M3 KPUTEPUEB, NEPEUUCICHHBIX 0
BBIIIE.

Maxcumanvuoiii 6an 4
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Bapunant 2
a) Pemre ypaBHenne 2sin’x — V3sin2x=0.

. 3n
0) Haiinure Bce KOpHHM 3TOTrO ypaBHEHHMs, IIPHHAUICIKAIINE OTPE3KY {7, 3m|.

Pemenue.
a) [IpeoOpazyeM ypaBHEeHHE:

2sinx<sinx— 3c0sx):0.

IMonmywaeM, uto sinx =0 win sinx = \/gcosx .
V3 BTOpOro ypaBHEHUS HAXOAUM tgX = NG} , IOCKOJIBKY

cosx#0.
CrnenoBarenbHO,

[o9)

3n
2

T[
X =Tn Uin x=§+nn,r)le net.
Bce nalineHHblie 3HaueHUs YAOBJICTBOPSIIOT YCJIOBHIO COS X # 0.

3n - .
0) Kopuu, mpuHamiexaime oTpesKy [7;3n}, HalaéM, NONB3YSCh €AMHUYHOM
n
okpyxHOCThIO. [lomydaem x =27, x =?, x=3m.

OtBer: a) mn, §+nn ,rne ne?;0) 2m, 7%, 3r.

Copep:xanue KpuTepus Banasbt
(O00CHOBaHHO MOJTY4EHBI BEPHBIC OTBETHI B 000X MYHKTaX. 2
OO00CHOBaHHO MOJY4€H BEPHBIH OTBET B MYHKTE @ WU B IIYHKTE 0. 1

NI

[omyueHsl HeBEepHBbIE OTBETHI M3-32 BBHIUYMCIMTENIBLHOM OMIMOKH, HO NpH
9TOM MMEETCs BepHas OCJIEA0BATEIILHOCTh BCEX IIAr0B PEIICHUs 000UX
ITYHKTOB — IYHKTa ¢ M IYHKTA 0.

Pemenne He COOTBETCTBYET HH OJHOMY M3 KPHUTEPUEB, NIEPEUNCICHHBIX 0
BBIIIE.

Maxcumanvuoiii bann 2
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Kpurepun olileHHBaHUSA 3aJJaHU# C pa3BEPHYTHIM OTBETOM

Ha pebpe A4, npsamoyronsHoro napannenenunena ABCDAB,C,D, B3sta Touka E
Tak, yto AE=4FEA. Touka T — cepenuna pebpa B,C;. HM3sBectHo, 4TO
AB=3\2, AD=16, 44,=20.

a) Jlokaxxute, 4to miockocts ETD, aenut pebpo BB, B otHOmEHNH 3:2.

0) Haiinure miomans ceueHus napauienenumena miockocTsio ETD,.

Pemenne.

E
A B

a) Ilposeném orpesok ED, u B miockoctu rpanu BB,C\C nposenéM depes

Touky 7 mpsMyro, HapamiensHyro ED,. OTa npsMas mepecekaeT pedpo BB,
BTOouke F'. Touka F nexutr B miockoctd ETD; u genutr BB, Ha J1Be 4acTH.
Tpeyronsuuku E4,.D; n FB,T nono6usl. CegoBaTeNbHO,

BF _AE 444 4-20 _

BT AD, 54D 516
BG _

Taxum obpasom, BF =BT = 8.

Torna FB=20-8=12 u BF :FB, =3:2.

0) Yetnipéxyronsuk ED|TF — cedyeHue mapajulelenumnesa miockoctero ETD,.
Iockonbky croponsl /7 u ED, mapaienbHsl, HO HE paBHbl, ED\TF — Tpare-
mus. IIpogomkum GokoBble cTtopoHsl EF u DT no nepecedeHus B Touke H .
Touxka T — cepenuna B,C;, no3TOMy OTpe30K F7T — cpeiHss JUHHS TPEYrojb-
Huka FEDH. W3 paseHctBa TpeyronsHukoB ADH wu AFEH mnomydaem
D\H =EH , otkyna DT = EF , 1o ectb Tpanenus ED,TF paBHOOenpeHHas.
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Bapuanr 2

Haiiném cropons! Tpamemnum:

ED,=EA -\N2=1652, FT=FB,-\2 =82,
EF =D[T =\D,C} +TC} = (3I)+g2 -J82.

ITposeném B Tpanenuu Boicoty FF. MMmeem

EF, ZWZNE, FF, =\|EF? - EF? =J82—(4\/§)2 _

1672 +8v2
[Inomanp Tpaneuuu paBHa 5\/5 . T =120.
Ortger: 0) 120.
Conep:kaHue KpuTepHs Bajuisl

Nmeercs BepHOE NOKA3aTENBCTBO YTBEPXKICHUS MYyHKTAa d, U OOOCHO- 2
BAHHO NOJIYYEH BEPHBIH OTBET B IIYHKTE 0.
VMeeTcs BepHOE HOKA3aTENbCTBO YTBEP)KAEHHMS IIYHKTA d, WIH 000OCHO- 1
BaHHO TOJIY4€H BEPHBII OTBET B MYHKTE 0.
PCHICHI/IC HE COOTBCTCTB)’CT HHU O,HHOMy u3 Kpl/ITepI/ICB, Hepe‘-{l/ICﬂeHHle 0
BBIIIIC.

Maxcumanvuwiil bann 2

x_ gxlogy7_
Pemute HepaBeHCTBO Lzll 20
(2x - 1)
Pemenue.
Touka x :% HE SIBJIIETCSI pellieHneM HepaBeHcTBa. [Ipu x ;t% IoJLy4aeMm
8-7°—49"-11>0.
3amena y =7" gaér y2—8y+llSO, OTKyza 4—\/§Sys4+\/§.
Tonyuaem 4 —+/5 < 7% <4++/5, otkyna log7(4—\/§)£xﬁlog7(4+\/§).

1
HyxHO0 cpaBHUTb rpaHHUIIBI TOJYYEHHOTO OTPE3Ka C 3 Nmeem

4—\/§<2<\/7, 4+\/§>6>\/7.

CnenosatensHo, log, (4 - \/g) < % <log, (4 + \/g), U TO3TOMY pelleHHEM

HCPABCHCTBA ABJIAIOTCA ABa IIPOMEKYTKaA

log7(4—\/§)£x<% u %<x£log7(4+\/§).
OTtBer: [log7(4—x/§);%), (%;log7 (4+\/§)}
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Kpurepun olileHHBaHUSA 3aJJaHU# C pa3BEPHYTHIM OTBETOM

Copep:xanue KpuTepus Banabl
OO0CHOBAaHHO MOJIYYEH BEPHBII OTBET. 2
OOOCHOBaHHO ITIOMYYeH OTBET, OTJIMYAIOIIUICS OT BEPHOTO HCKIIOYE- 1
HHMEM I'PaHMYHBIX TOYEK.

nim
[lonyueH HeBEpHBI OTBET W3-3a BBIYUCIUTEIBHOW OIIMOKH, HO TPH
5TOM MMEETCS BEPHAs NOCIEJ0BATENLHOCT BCEX IArOB PEIIEHMS.

Pemenue e COOTBETCTBYET HU OJHOMY U3 KPUTCPUEB, IIEPECUNCIICHHBIX 0
BBIIIEC.

Maxcumanvuoiii 6ain 2

B mpsimoyromsaOM TpeyronsHuKe ABC ¢ npsMbiM yriioM C U3BECTHBI CTOPOHBI
AC=12, BC=5. OxpyxHocTs paguyca 0,5 c nenrpom O Ha cTopoHe BC
npoxoqut uepe3 BepuuHy C. Bropas okpyxHOCTh Kacaercs katera AC, rumo-
TEeHy3bl TPEYTONbHUKA, a TAKXKE BHEITHUM 00pa30M KacaeTcs IepBOH OKPY>KHOCTH.

. 1
a) Jloxaxure, 4TO paguyc BTOPOH OKpPYKHOCTH MEHBIIE, 4YeM 3 JUTUHBI

karera AC.
0) Haiimure pamiyc BTOpoil OKpY>KHOCTH.

Pemenue.

c N A

(¢

Vi

= Q

M

B
a) Ilycte 0 — wueHtp BTOpOW OKpyXHOCTH, M u N — e€ TOYKM KacaHUs
co cropoHaMu AB u AC COOTBETCTBEHHO, a ToYyka H — TpoeKius Touku

Ha BC . Umeem

AB =JAC*+ BC* =13,

CIICZIOBATENBHO,
cosA:Q, sinA:i.
13 13
Tornma
A sin 4 1
tg/NAQ =tg—=———=—.
& O=te 2 1l+cosd 5

THoatomy AC > AN =5NQ, 4t0 TpeOOBaIOCh 10Ka3aTh.
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Bapuanr 2

6) Ilycte x — pagnyc BTOpOH OKPY)XHOCTH. PaccMOTpHM NpPSIMOYTOJBHBII

TpeyronsHuk OHQ':
OH=CN=12-5x>0, 00=x+0,5,
OH =|0C - CH|=0,5-x|.
[o Teopeme ITudaropa OH 2y OH 2= OQZ, OTKyza
(12-5x)" +(0,5-x)" =(0,5+x)*; 25x> —122x+144=0.

Pemrast 510 ypaBHeHHUe, HaxomuM x =2 win x =2,88. Ycnosuto 12 —5x >0 ynos-

JIETBOPAET TOJIBKO X = 2.

Ortser: 2.
Copep:kaHue KpuTepHs Baabl

VmeeTcss BepHOE /10Ka3aTeNIbCTBO YTBEPXKICHUS IMYHKTa d, U 00OCHO- 3
BaHHO IOJIY4€H BEPHBII OTBET B MYHKTE 0.
O00CHOBaHHO TIOTYYeH BEpHBIN OTBET B ITyHKTE 0. 2
50141
VmeeTcss BepHOE JOKa3aTeNbCTBO YTBEPXKICHUS IyHKTA d, U IPH
000CHOBAaHHOM pELICHHH IyHKTa 6 MONYy4YeH HEBEpHbI OTBET WH3-3a
BBIYHMCIIUTEIHHON OMINOKH.
VMeeTcs BepHOE 10KA3aTENIBLCTBO YTBEPKACHNS ITYHKTA d. 1
501141
ITpr 00OCHOBaHHOM PEILCHUH MYHKTA O MOJYyYeH HEBEPHBIH OTBET M3-3a
BBIYHMCIIUTEIBHON OLINOKH.
i
OO0OCHOBaHHO TOJYY€H BEpHBIH OTBET B MYHKTE 6 C HCIIOJIb30BAHHUEM
YTBEp)KAEHHUS ITyHKTA @, IPH 3TOM IMYHKT ¢ HE BBIIOJIHEH.
PelieHne He COOTBETCTBYET HH OJHOMY M3 KPUTEPHUEB, MEPEUUCICHHBIX 0
BBIIIE.

Maxcumanvrbvii 6an 3
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Kpurepun olileHHBaHUSA 3aJJaHU# C pa3BEPHYTHIM OTBETOM

Anexceld mpuoOpén 1eHHyro Oymary 3a 8 Teic. pyouneii. [lena Oymaru Kax bl ToJ
Bo3pacTaeT Ha | Thic. pyOiaeil. B mo6oil MoMeHT Ajekcell MOXeT Ipojats Oymary
U TIOJOXKHUTh BBIPYYCHHBIE JEHBTM Ha OaHKOBCkui cuéT. Kaxnmsli rog cymma
Ha cuyére Oyzer yBenuuuBarbcs Ha 8§ %. B TedeHue Kakoro rojaa mocie MOKYIIKH
Anekcell OJDKeH NpoJaTh LEHHYIO Oymary, 4ToObl uyepe3 IBaJuaTh IATH JIET
ocie MOKYITKY 3TOW OyMaru cymma Ha 0aHKOBCKOM cu€Te ObUTa HanOOIbIneii?

Pemenne.
Ecnu Anexceli nmpopact 6ymary B Ted4eHHE k -ro rojia, To 4epes IBalaTh MSATh JIEeT
oCJIe TIOKYIIKK CyMMa Ha ero cuére Oy/eT paBHa

(k+7)-1,087 %,

Takum o00pa3oM, HaM HyXHO HalTH HOMEpP MAaKCUMaJbHOIO  WICHA
MOCJIEA0BATENILHOCTH @), = (k + 7) . 1,0825 -k , rie k mpoberaeT uenble 3HaYeHHs OT
1 no 25. PaccmoTpum npuparieHue

by =a, —a,_,=1,08"""(k+7-1,08-((k—1)+7))=1,08""*(0,52-0,08k).
Orcrona b, >0 npu k<6 m b, <0 mpu k>6. CnemoBaTtensHo, HaubonblIce
3HaYeHHUE MOCIEeT0BAaTeNbHOCTD (), MPHHUMAET IMpH k =6.
OTBeT: B TEUCHHUE LIECTOTO rOf1a.

Copep:kaHue KpuTepHs Baabl
(OOOCHOBaHHO MOJIYYEH MPABHIbHBINA OTBET 3
Bepno moctpoena MaremaTthdeckas MOJAETb, pEIIEHHE CBEICHO 2

K HCCIIEAOBAHUIO 3TOM MOZEIH, TIONy4eH HEBEPHBIH OTBET W3-3a
BBIYUCIIUTENBHOM OMUOKH.

nim

[lonyueH BepHBIIl OTBET, HO pelIEHHE HEOCTATOYHO 000CHOBAHO.

BepHo nocTpoeHa MareMaTH4YecKask MOJIENb, U PEIICHHE CBEICHO K HC- 1
CJIC[IOBAHUIO 3TOH MOJIENH, P ATOM PEIICHHE HE 3aBEPIICHO.

Peurenue He COOTBETCTBYET HU OJHOMY U3 KPUTEPUEB, NEPEUUCICHHBIX 0
BBIIIC.

Maxcumanvhwiii ban 3
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Bapuanr 2

Haiinure Bce 3HaYeHUs mapaMeTpa a , IPU KaXIOM U3 KOTOPBIX CHCTEMa
y( y+ 1) <0,
3x2+3y2— 6a(x+ y)+5a2— 6x+4a+3=0
HMeeT eIMHCTBEHHOE pelIeHHe.

Pemenne.

BbigenuM B ypaBHEHHH CHCTEMBI TTOJIHBIE KBAIPAThI:
3x’— 6ax +3a’+ 3y2— 6ay + 3a’—6x+4a+3-a*=0;
3(x—a)2+ 3(y—a)2—6(x—a)+3—2a —a*=0.
Emé pa3 BelgenuM nosHbli KBagpar:
3(x—a)2—6(x— a)+ 3+ 3(y—a)2: a*+ 2a;
a*+2a

(x—a—l)2+(y—a)2= 7

a’+2a
YpaBHeHHE OnpeeNsieT OKPYKHOCTh C IICHTPOM (a +1; a) U paiuycoM 3

Hepagencto y(y+1)<0 onpezenser ropusoHTanbHyio mnomocy —1<y<0.

Ha pucyHnke BUIHO, 4TO €IMHCTBEHHOE PELIEHHUE I0JIy4aeTCs B IBYX CIIydasx.

1. OKpy’>XKHOCTb KacaeTcsl MOJIOCHl BHEIIHUM 00pa3oM. DTO MPOUCXOIUT TOT/A U
TOJIBKO TOIJa, KOIZa LEHTP pAaclojOXKeH BHE IMOJOChI, a €€ paJuyc paBeH
PacCTOSHHUIO OT LIEHTpa 10 OJrKalIIeil rpaHUIbI OJIOCHI:

a<—1, a>0’
2 a’+2q¢ WMWY o G210,
(a+1) = a = s
3 3
OTKy1a
a<-1, a>0,

5 WIH 5
2a°+4a+3=0 2a°-2a=0.
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Kpurepun olileHHBaHUSA 3aJJaHU# C pa3BEPHYTHIM OTBETOM

IepBas cuctema He MMeeT pelleHui. Bropas cucrema nmeer penrenue a =1.
2. OKpY>XHOCTB TIPEBpAIAETCs B TOUKY M IIPH 3TOM MPHHAUIEKHT I10JTI0CE:

-1<a <0, 0

4 2a=0, otkyzna a=0.
Otser: 0; 1.

Coaep:xkanue KpuTepus Banabt
OO60CHOBaHHO MOJIYY€H BEpHBIN OTBET. 4
C moMoIIbI0 BEPHOTO PAaCCyXJICHUS IMOJIYyYeHbI BCE BEpHbIE 3HAUYCHHUS
nmapamMeTpa, HO B OTBET BKJIIOYEHbBI TaKXE€ W OJHO-ABa HEBCPHBIX 3
3HAYEHHUSI.
C moMouIpbl0 BEPHOTO PACCYXKICHHS MOJydeHO XOTS OBl OJHO BEpHOE 5
3HAYCHHE MapameTpa.
3ajaya BEpHO CBEJCHA K HCCICHOBAHHMIO COBOKYIHOCTH TPEX KBal- 1
PaTHBIX YPAaBHCHUU OTHOCUTCIIBHO A .
Pelienne He COOTBETCTBYET HU OJHOMY M3 KPUTEPHEB, IIEPEUHUCIICHHBIX 0
BBIIIC.
Maxcumanvuoiii 6an 4

B poTe nBa B3Boza, B IEpBOM B3BOJIE COJIAAT MEHbILIE, YEM BO BTOPOM, HO Oouibliie
yem 46, a BMecte compat MeHbine dem 111. Komangup 3Haer, 4To poTy MOXKHO
IIOCTPOUTH IO HECKOJIBKO 4YEJOBEK B psAA TaK, YTO B KaKAOM pigy Oyxer
OJIMHAKOBOE YHCJIO COJIAAT, OoJbllee 8, U MPH 3TOM HH B KakOM psijy He OynmeT
COJIIAT U3 IBYX Pa3HBIX B3BOJOB.

a) CKOJIbKO COJIIAT B IIEPBOM B3BOJIE M CKOJBKO BO BTopoM? IIpuBemure XOTs ObI
OJIMH IPUMED.

0) MOXXHO I TIOCTPOUTH POTY yKa3aHHBIM CIOCOOOM 1o 13 commar B ogHOM
pany?

B) CKoJIbKO B poTe MoXeT ObITh cosnar? [IpuBeaure Bce BO3MOKHBIE 3HAUCHHUSI.

Pemenue.
ITycte B mepBoM B3BoAe k conjar, Bo BTopoM [/ conpat. Torma umcna k u [
HUMEIOT OOMIHIA AETUTENb, OONBIINNA 7, U TIPH STOM

47<k<l,

k+1<110.

a) Hanpumep, 50 u 60 connmar. Torma Bcero conmar 110, UX MOXHO MOCTPOUTH
B KOJIOHHY 10 10 4enoBek B psay Tak, 4To 5 psaoB OyJeT 3arojHEHO COJIAaTaMu
TOJIKO M3 MEPBOTO B3BOAA, a 6 PAJOB — TOJILKO M3 BTOPOTO.

0) Ipennonoxum, yro obumit aeautens 13. Torma, yunteiBas, uro 47 <k <55,
mojy4aem, uyto k =52. HaumeHslee Bo3MOkHOE 3HaueHue /[ paBHo 52 +13 =65,
HO BMecTe noiyyaercst 117 uenoBek, 4To IPOTHBOPEUUT YCIOBHIO.
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Bapuanr 3

B) Uucno /—k Oojplie Hyls W JeauTCs Ha OOIIWiA jaenutens uuced kK u [,
nodromy [—k>9; k—-1<-9, uto B™Mecte ¢ ycnoBueM k+[/<110 npuBoaut
K HepaBeHCTBY 2k <101, To ecth £ <50. IIpu 3TOM
k+d<I<110-k,
rie d — HauMEHBIIMN OOIIUI eTUTENb, MPEBOCXOMSAIIMIMA §.
Ecmu k=47,10 d =47, 47+47=94<1<110-47 =63 . [IporuBopeuue.
Ecmu k=48, 10 d =12, /=60, a B pore 108 comnnar.
Ecnmu k=49, 10 98</<110—-49 =61. [IpoTuBOpecune.
Ecmu k=50, 10 d =10, /=60, a B pore 110 cosnar.
OrtBer: a) Hanpumep, 50 u 60; 6) Het; B) 108 mwmu 110.

Copep:xaHue KpuTepus Banabl

OO0CHOBAaHHO TIOJY4€H BEPHBIH OTBET BO BCEX MTYHKTaX. 4
BepHO BBINIOJIIHEHBI NYHKTHI d 1 8 WIH 6 U 6. 3
BepHO BHIIOIHEHBI IYHKTHI d M O WK TOJIBKO IIYHKT 6. 2
BepHo BBIIOIHEH OJIMH U3 IIYHKTOB a U 0. 1
Pemenne He COOTBETCTBYET HH OJHOMY M3 KPUTEPHUEB, NIEPEUUCICHHBIX 0
BBIIIIE.

Maxkcumanvuviii bann 4

Bapuanr 3

a) Pemure ypaBHeHue 2cos(§ - x) =tgx.

0) Haiinzute Bce KOpPHHM 3TOro YypaBHEHHs, IpPUHAISKAIINE I[POMEXKYTKY

[—271;—%].

Pemenne.
a) [IpeoOpazyem ypaBHeHue:
ZSinxzsmx; sinx(Z— ! )=0;
SX cosx
. 1
sinx =0 HIK cosx = >
OTKyza

X =7k wim x:i§+2nk, kel.

. T
6) OT6epéM KOPHHU Ha IPOMEXKYTKE [— 2w —E} C MIOMOIIBIO TPUTOHOMETpUYEC-

KOM OKPY’>KHOCTH.
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Kpurepun olileHHBaHUSA 3aJJaHU# C pa3BEPHYTHIM OTBETOM

A

wlx

[SE]

[onyuaem x =—2m; x:—STn UX=—T.

OrtBer: a) 7k, i%+2nk, keZ;0) - 2x, —STE ,—T

Copep:xaHue KpuTepus

bamabl

OO60CHOBaHHO IOJYYCHBI BEPHBIC OTBETHI B obounx ITYHKTax.

OOO0CHOBAaHHO TOY4€H BEPHBIN OTBET B IYHKTE ¢ WU B IIYHKTE 0.

nim

HOJ’Iy‘ICHbI HEBCPHBIC OTBETHI M3-3a BBIYHCIIUTEILHOM OIHI/I6KI/I, HO IIpn
9TOM UMECTCA BEPHAs IMOCICAOBATCIIBHOCTh BCEX MIArOB PEHICHUSA oboux

ITYHKTOB — IIYHKTa ¢ M IIYHKTA 0.

Pemenue He COOTBETCTBYET HM OJHOMY U3 KPUTEPUEB, NEPEUUCIEHHBIX

BBIIIC.

Maxcumanvnwiii 6an

B ocnoBanun npasunsHOH TpeyronsHoi npusMel ABCA,B|C| nexXut TpeyronbHUK

co cTopoHOH 6. Bricota npusmsl pasHa 4. Touka N — cepenuna pedpa A4,C,.

a) [ocrpoiite ceueHre NPU3MBI IUIOCKOCTBI0 BAN .
0) Haiinute nepuMerp 3TOro CeYeHHs.

Pemenne.

a) Ilposeném depe3s Touky N IpsAMyIO, NapajuleNbHYI0 Tpamod AB, 1o
nepeceyenus ¢ npsamoi B,C; B Touke K . Tpanenus ABKN — BCKOMOE CEYEHHE.

G

A4, N
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Bapuanr 3

0) Nmeem A N=3, Tak kxak Touka N — cepenuna pedpa A,C,. 3Haumr,
AN =+/16+9 =5. Ananoruuno BK =5.
Hanee, NK =3 kak cpenHas numHus TpeyronmbHuka A, B,C,. CnenoparensHo,

HCKOMBEIH ITepuMeTp cedeHus paBeH 6+5+5+3=19.

OtBer: 19.
Copep:kaHue KpuTepHs Bajibl

VMeeTcss BepHOE JIOKA3aTEeNbCTBO YTBEPIKACHUS MYyHKTa @ U 0OOCHO- 2
BaHHO TIOJTYYEH BEPHBIH OTBET B ITyHKTE 0.
HmeeTcs BepHOE JTOKA3aTEIbCTBO YTBEPKICHUS MYHKTA ¢ WIH 00OCHO- 1
BaHHO MMOJIY4€H BEPHBI OTBET B MYHKTE 0.
PelieHne He COOTBETCTBYET HU OJHOMY M3 KPUTEPUEB, MEPEUMCICHHBIX 0
BBIIIIE.

Maxcumanvnwiili bann 2

Pemmre HepaBeHCTBO log 2, (xz— 2x + 1) <I.

Pemenue.
2
1) Ecmm x"+x>1, 10

2
2 +x—-1>
X +x-1>0, rox 0,
5 ) x#1,
O0<x™=2x+1<x"+x; 3x>1,
OTKyZAa ——<x<lwm x>1.

2) Ecn 0<x2+x<1,To

x4+ x>0, x(x+1)>0,
x2+x—1<0, x2+x—1<0,
x2—2x+12x2+x; 3x<l,
OTKyza
-5 -1 1
<x<-lwmwm 0<x<—
2 3

O6’I)€Z[I/IH$I${ Haﬁ,ﬂeHHHe MMPOMEXYTKH, ITOJTYyHaAEM PECIICHNE HEPABEHCTBA!

-5 -1 1
——<x< -1, wmm 0 <x < — WA %QKL wm x>1.
2 3

OtBert: [_\E_l;—l], (0; l}, [#1] (L +00).

3
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Kpurepun olileHHBaHUSA 3aJJaHU# C pa3BEPHYTHIM OTBETOM

Copep:xanue KpuTepus Banabl
OO0CHOBAaHHO MOJIYYEH BEPHBII OTBET. 2
OOGOCHOBaHHO MOJYY€H OTBET, OTIMYAIOIIUICA OT BEPHOIO BKIIOUE- 1
HHUEM/HCKITFOYEHNEM TOUEeK TPAaHMIHBIX TOUEK.
WJin
ITonydyeHn HeBepHbIH OTBET U3-32 BBIYMCIUTENBHON OMIMOKU, HO IpH
OTOM MMECTCA BEPHaAs MMOCJIE€A0BATCIIbHOCTh BCEX IAroB PCHICHUS.
Pemienye He COOTBETCTBYET HU OJHOMY U3 KPUTEPUEB, IIEPEUUCICHHBIX 0
BBIILIE.

Maxcumanvuoiii 6ain 2

Xopmet AD, BE n CF OKpY>XHOCTH JeJIST IpyT Apyra Ha TPU paBHBIE YACTH.
a) JlokaxuTe, 4TO 3TH XOPJbl PABHBL.
6) Haiigure momane mectuyroibiuka ABCDEF , ecnu touku A, B, C, D, E
MOCIIEJOBATEIBHO PACHIONIOKEHBI Ha OKPY)KHOCTH, @ PAJUyC OKPY)KHOCTH PaBEeH

2J21.

Pemenne.

a) [Iycte nBe xopusl paBHEl 3x u 3. [lo Teopeme o mpon3BeNeHNHN TEepeceKaro-
muxes xopa 2x-x=2y-y. Orcioga HaXoQuM, YTO X =), 3HAYUT, 3TH XOPIbl
paBHBI. AHAJIOTMYHO JIOKa)KEM, YTO TPEThS XOpJa paBHa KaXJOI U3 NEPBBIX ABYX.

0) PaBHble XOpABI PaBHOYAQJICHBl OT IEHTPA OKPY)XHOCTH, IOITOMY LEHTP
PaBHOCTOPOHHETO TPEYroJbHUKA C BEPLUIMHAMHU B TOUKAX MONAPHOT0 II€PeceyeHus
XOpZA COBNANaeT ¢ LEHTPOM JaHHOM okpyxHocTH. [lycts xopast BE u CF
nepecekatoT xopay AD B toukax P um () cOOTBETCTBeHHO, Xopasl BE u FC
nepecekaroTcst B Touke 1, a H — mpoeknus nentpa O Ha xopay AD. Torma
H — oOmas cepenuna orpeskoB AD u PQ, a OH — panuyc BIHCaHHOMN

OKPY>KHOCTH PaBHOCTOPOHHETO TpeyronbHuka POT co croponoit PQ.

Uepe3 Touky 7 mpoBeaéM MpsMylo, HapamiensHyio AD, uepe3 Touky P —
npsaMyto, napamiensuyo CF, a uepes Touky  — NpAMylo, apajlienbHylo BE .
Ot npsimble u xopasl AD, BE u CF pas6usarot mectuyronsHuk ABCDEF Ha
13 oarHAKOBBIX PAaBHOCTOPOHHUX TPEYTOIBEHUKOB.
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Bapuanr 3

O6o3naunm PQ =2a. Torma

OH:%:§, W2l=04=OH? + AH =

Orcroa HaxoauM, 9to a =3, 3HauuT, PO =2a=06, SPQT =a 2\/5 = 9\/5.

Cle1oBaTenbHo,

S 4BcDEF :13SPQT =13-9/3 =1174/3.
Otger: 1174/3.

Copep:kaHue KpuTepHs Basuibt
Hmeercst BepHOE IOKA3aTEIbCTBO YTBEP)KACHUS IYHKTa ¢, U OOOCHO- 3
BAaHHO TIOTy4YeH BEPHBIA OTBET B IIYHKTE 6.
OOO0CHOBAaHHO TIOJY4€H BEPHBIH OTBET B IIYHKTE 0. 2

nim

HNmeercs BEPHOC JO0Ka3aTCJIbCTBO YTBEPXIACHUA IIYHKTAa a4, W IIpU
000CHOBaHHOM PCIICHUU ITYHKTa 1] TMOJY4YEH HeBepHLIfI OTBECT H3-3a
BBIYMCIUTEIIBHOMN OIIMOKH.

HmeeTcs BepHOE 1OKA3aTEIbCTBO YTBEPKACHHS IYHKTA . 1
50041

ITpr 000CHOBaHHOM PEIIEHUH ITyHKTA O MOJTYyYeH HEBEPHBIH OTBET M3-3a
BBIYHMCIIUTEIBHON OMINOKH.

nim

OOOCHOBAaHHO IOJY4€H BEpHbIH OTBET B IYHKTE O C MCIOIb30BAHHEM
YTBEP>KACHUSI TYHKTA @, IPU 5TOM IIYHKT @ HE BBIIOJIHEH.

Pemienne He COOTBETCTBYET HU OJHOMY U3 KPUTCPHUEB, IEPEUNCIICHHBIX 0
BBIIIC.

Maxkcumanonwiii bain 3

Ouns xouet B3sTh B kpenut 100 000 py6uneit. [Toramenne kpenura IpOUCXOAUT pa3
B I0Jl PaBHBIMU CyMMaMHU (KpOME, MOXKET ObITh, MOCJIEIHEH) Mocie HauuCIECHUS
npoueHToB. CraBka mpoueHra 10 % romoseix. Ha kakoe MHMHHManbHOE KOJIH-
4ecTBO JIeT MOKeT OJisl B3SITh KPEIUT, YTOOBI €3KETOIHbIE BBIILIATHL OBbLIH He Oosee
24 000 pyOureii?

Pemenue.
B mocmemHuii neHb Ka)XZOTO TOIa OCTABIIASACS CyMMa IOJTa yMHOXKaeTcs Ha
ko3 ¢unuenr 1,1.
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Kpurepun olileHHBaHUSA 3aJJaHU# C pa3BEPHYTHIM OTBETOM

CocraBuM Ta0IHUIly BBIILIAT.

I'on | Hdoar 6anky (pyo6.) OcTaToK 10,11 MocJie BHILIATHI (Pyo0.)

0 100 000 -

1 110 000 86 000

2 94 600 70 600

3 77 660 53 660

4 59 026 35026

5 38 528,6 14 528,6

6 15 981,46 0
3uaunt, O IOracuT KpeauT 3a 6 JieT.
OTtserT: 6.

Copep:xanue KpuTepus Banabl

O0G0CHOBaHHO MMOJTY4€H BEPHBIH OTBET. 3
BepHo nocTpoeHa MaTeMaTH4ecKkast MOJIeNb, PEIICHUE CBEJCHO K Uccie- 2

JOBaHUIO 3TOM MOJENH, TOJYYeH HEBEPHBI OTBET H3-32 BBIYKMCIIH-
TEJIBHON OIIHOKH.
NI

IMosrydyeH BepHbIl OTBET, HO PELICHHE HEJOCTATOUHO 00OOCHOBAHO.

BepHo NOCTPOCHA MAaTEMATUYECKasd MOJACIb, U PCUICHUE CBCJACHO K HC- 1
CJIIEAJOBAHUIO 9TOMN MOJECJIN, TTPU 3TOM pPEIICHUC HE 3aBEPILICHO.

Pemrenne He COOTBETCTBYET HU OOAHOMY M3 KPUTCPUECB, NIEPCUNCICHHBIX 0
BBIIIC.

Maxcumanvnwiit 6an 3

Haiinute Bce 3HaueHUs mapaMeTpa a, NPU KaKAOM U3 KOTOPBIX MHOXKECTBO

a+3x—ax

3HAUEHUH QYHKIUN = conepxut orpesok [0;1].

2 2
x +2ax+a"+1

Pemenne.
a+ (3 - a)x
3anmueM QyHKUMIO B BUAEC y=——————.
(x+a)™+1
Otpesok [0;1] comepkuTCs B MHOXKECTBE 3Ha4eHMH NaHHOH (yHKUMM TOrZa M
a+(3-a)x a+(3—-a)x
(-a)x_, at(3-a)

3 3 =1 wumeroT
(x+a)"+1 (x+a)™+1

TOJIBKO TOTJa, KOraa YypaBHCHUA

PpELEHHS.
Pewnm nepsoe ypaBHeHue. YpaBHeHne (a —3)X =a MMeeT pelieHre IpH JIHo0oM
a#+3.
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Bapuanr 3

2 2
Pemnv  BrOpoe ypaBHenne. VYpasHenne x +3(a—1)x+a —a+1=0 wumeer
pellieHye TOrIa | TOJBKO TOT/Ia, KOT/a €r0 TUCKPUMUHAHT HEOTPUIIATENEH:
2 2 2
D=9(a-1) —4((1 —a+1)20; 5a°-14a+5>0;

a—7_§\/g a—7+§\/g >0,

7-2J6

OTKyzaa a < T WId a 2> . CegoBaTenbHO,

7+2\/€
5

<a<3 wma>3.

7-2J6 7+2J6
4S5 "3

7-246 T7+26

OtBer: a< s 5 <a<3,a>3.

Copep:xanue KpuTepus Banasbt
OO0CHOBAaHHO NOJIY4€H BEPHBII OTBET. 4
C noMoIIIbI0 BEPHOTO pacCyk/1eHHs OJIy4YeHO MHOXKECTBO 3HAUCHHUH 4, 3
OTJIMYAIOIIEEeCs OT HCKOMOTO TOJIBKO BKITIOUEHHUEM/UCKITIOUEHHEM
IPaHUYHBIX TOYEK
C moMoILIbI0 BEPHOTO PACCY’KICHUS IOIYYeH OJMH M3 IMPOMEXYTKOB 2

N 7-2J6 | |7-26
MHO)KECTBAa 3HAYEHUH a: | —o0; s 331, (3 +),
5 5
BO3MOXKHO C BKJIFOUCHHEM/UCKIIFOYEHHEM IPaHHYHBIX TOYCK
3ajaya BEpHO CBEAEHA K MCCIIENOBAHMIO CHCTEMBl JIByX YpaBHEHHH 1
OTHOCHTEJIFHO X
PemeHne He COOTBETCTBYET HH OJHOMY M3 KPHUTEPHUEB, IIEPEUUCICHHBIX 0
BBILIE
MaxcumanvHotii bain 4

Kpacuspnii kapangam crout 17 pyoneit, cuanit — 13 pyOneit. HyxHo KynuTh

KapaHjamu, umes Bcero 495 pyOneil u coOironast JIONOJIHUTENBHOE YCIIOBHE:
YHCIIO CUHUX KapaHJallell He JO/DKHO OTJIMYAThCS OT YUCIIa KPACHBIX KapaHaalen
OoJIbIlIE YEM Ha TSTh.

a) MO>XKHO JIu KYIIUTh IIPU TaKuX yCJIOBUAX 32 KapaHjama?

6) MOXHO 7M1 KyIIUTB IIPU TaKUX YCIOBHAX 35 KapaHaareii?

B) Kakoe HanGosnbIee 4ncio kapaHaameid MOXKHO KyITUTb IIPH TaKUX YCIOBUIX?

Pewenue.
a) Harmpumep, MmoxHO KynuTh 14 KkpacHbIX U 18 cuHUX KapaHaaleii:

14-17+18-13 =472 (py6.).
0) Jewesne Bcero 35 kapaHiamieil OyayT CTOWTh, €CIM KYIMUTh HauOoJblee
BO3MOXKHOE YHCIO CHHHX KapaHmalled M HauMEHbIIee BO3MOXKHOE YHCIIO
KPACHBIX, TO €CTh €CIIH KYIHUTh 15 KpacHbIX U 20 CHHHX, IIOCKOJIBKY €CIIH KPACHBIX
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Kpurepun olileHHBaHUSA 3aJJaHU# C pa3BEPHYTHIM OTBETOM

MeHblie 15, To cuHux Oonbie 20, ¥ B 3TOM Cilydae Pa3HOCTh MEKAY YHUCIOM

KPacHBIX ¥ CHHHX Oonbire yeM 5. Ho Toraa cToMMOCTb MTOKYIIKA
15-17+20-13=515 (pyo.),

4TO OOIIBIIIE, YeM MMeIoIIasics cymma 495 pyoneit.

B) IlycTh n M m — 4YUCIIO CHHMX U KPACHBIX KapaHJIalleil COOTBETCTBEHHO. Toraa

17m+13n <495,
|m—n|§5,
m,n=0,1,2,...
Ilonoxum s = n+ m, Torga
m< 495—13s,
4m+13s <495, 5 4 s
~5<2m-s<5, |75 SmsS;r ,
m=0,1,....s; m=0,1,..., s.
Clie1oBaTebHO, =3 Sw, OoTKyza s < 33%.

2 4
MoskHO KynuTh He Oonbire 33 kapangameil. OCTaloch IPOBEPUTH, BO3MOXKEH JIH
ciyyaid, korna s =33. Ilpu m =14, n=19 nomyuaem

14-17+19-13=485<495.
3HauynT, HanOOJBIIee BO3MOXKHOE YUCIIO KapaHaamieH 33.
OtBert: a) 11a; 0) Her; B) 33.

Copep:kaHue KpuTepHs Basist
BepHo monmyuyeHbl Bce mepedyHclIeHHbIe (cM. KpuTepwid Ha 1 Oamn) 4
pe3yJIbTaThI
BepHo momydeHBl TpU W3 MEpEeUYNCICHHBIX (CM. Kputepuit Ha 1 Oamn) 3
pE3yJIbTaTOB
BepHO mosyueHb! 1Ba M3 NEPEYUCIEHHBIX (CM. Kputepuil Ha 1 Oan) 2
pe3yIbTaToB
BepHo nosryueH ofivH U3 CIEAYIOIMX PE3YIbTaTOB: 1

— npuMep B 1. 4,

— 000CHOBaHHOE peIlieHNe B 1I. 0,

— WCKOMas OIICHKA B II. 6,

— pUMep B 1. 8, 00ECTICUNBAIOLINN TOYHOCTh NMPEBLAYIICH OLICHKU

Pemenue He COOTBETCTBYET HU OJHOMY U3 KPUTEPHUCB, NEPEUUCICHHBIX 0
BBIIIC

Maxcumanvuoiii bann 4
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Bapuanr 4

a) Pemure ypaBHeHue 2cos(§ + x) = \/gtgx .

6) Haiiaute Bce KOpPHM OTOr0 ypaBHEHMs, NPUHAMJIESKALNIME MPOMEXYTKY

3n
—3p -2
[ " 2]

Pewenue.
a) [IpeoOpa3yem ypaBHEHUE:

. v 3sinx . \3
—2sinx=—"-——; sinx| 2+ =0;
cosx cosx

V3

sinx =0 uau cosx:—T,

OTKy/Ia
X =mk unn x=is?n+2nk, keZ.

0) OT6epéM KOpHH Ha IPOMEKYTKE [— 3m;— 3771} C TIOMOIITBIO

TPUTOHOMETPUUYECKOH OKPYKHOCTH.

A
_3n
2
5n
6
2T
—3m o
_5n
6
[omyyaem x =—-3m; x:_UTn: ux=-2m.
Orger: a) 7k, i%Jank, keZ;0) -3=n, —”Tn , — 2T
Copep:kaHue KpuTepHs Baabl
O00CHOBaHHO MOJTY4EHbI BEPHBIE OTBETHI B 000X MYHKTAX. 2
OO00CHOBaHHO MOJIY4eH BEPHBIN OTBET B MYHKTE ¢ WUIIH B TIYHKTE 0. 1
50141
IMony4eHbl HEBEpPHBIC OTBETHI M3-32 BBHIYMCIUTENBHOW OMMOKU, HO HpH
9TOM MMEETCsl BepHasl OCJIEA0BATEILHOCTh BCEX IIAr0OB PEIICHUsT 000UX
IIYHKTOB — IIYHKTA @ U IIyHKTA 0.
Pemienne ne COOTBCTCTBYET HU OOHOMY U3 KPUTCPUCB, NNEPCUUCIICHHBIX 0
BBIIIE.
Maxkcumanvuviii 6ann 2
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Kpurepun olileHHBaHUSA 3aJJaHU# C pa3BEPHYTHIM OTBETOM

B ocHoBanuy npaBHIIbHON TpeyronbHo# npusMel ABCA,B,C| nexut TpeyroibHUK
co cTopoHoii 8. Bricora npusmsl paBHa 3. Touka N — cepeauna pedpa A4,C,.

a) [TocTpoiite ceyeHne MpU3MBI INIOCKOCThI0 BAN .
0) Haiinure miomaap 3T0ro ce4eHus.

Pewenue.
a) Ilposeném wuepes Touky N mOpaAMyl0, HapallelbHY Opamod 4B, mo
nepeceuenus ¢ npsamoi B C; B Touke K . Tpanenus ABKN — BCKOMOE CEUEHHE.

4, N i
L)

A

B
0) meem A N =4, tak kak Touka N — cepenuna pebpa 4,C,. 3Haunr,

AN =~16+9 =5.

Hanee, NK =4 xak cpennss nunus Tpeyronsauka A4,B,C;.

AB— NK _
2

Beicora NH paBua \ AN 2 AH - N 21. CrnenoBaTeabHO, UCKOMas IUIOIIANb

CEYEHUs paBHA M-NH:%-\/Z =6+v21.

Onyctum u3 Toukun N BeicoTy NH Ha cTopory AB. Nmeem AH = 2.

2
Otser: 6+/21.
Copep:xaHue KpuTepus Banjbl
HmMeeTcss BepHOE J0OKAa3aTeNbCTBO YTBEPXKJACHHS IyHKTa d, W 2
000CHOBAaHHO TOJIyYEeH BEPHBIH OTBET B MHKTE 6.
HMeeTcs BepHOE J0KA3aTENILCTBO YTBEPHKICHUS MYHKTA ¢, WIH 00OCHO- 1
BaHHO IIOJIy4YEH BEPHBIH OTBET B IIYHKTE 6.
PelieHre He COOTBETCTBYET HU OJHOMY M3 KPUTEPHEB, MEPEUUCICHHBIX 0
BBIIIIE.
Maxcumanvrolii 6ain 2
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Bapuanr 4

\/x2+4x+4—\/x2—x

Pemmre HepaBEeHCTBO 3 <0.
x"=x-1
Pemenne.
Ilepeiinem kK paBHOCHUIIBHOM cUCTEME:
x'=x>0, x(x-1)20,
XC+4x+4>0, (x+2)220,
(x2+4x+4)—(x2—x) Sxt+4
3 <0 | xP-x-1
x=x-1

W3 nepBoro HepaBeHCTBa HosyyaeM X <0 mwmm x >1.
Bropoe HepaBeHCTBO BBHIIOIHIETCS ITPH BCEX X .
1- \/ 1 ++/5
2

U3 TpeThero HepaBeHCTBA MOMy4aeM X < — g WIH

4 1-v5

Pemenune nannoro HepaBeHcTBa: X< ——, ——— <x <0 mm 1<x <

57 2 2
OrtBert: (—oo;—%] #;0 , 1;#

1+5

CoaepxaHue KpuTepust

baibl

OG0CHOBaHHO IOJTY4€H BEPHBIH OTBET.

OO0OCHOBaHHO MOJYY€H OTBET, OTJIMYAIOIIUICA OT BEPHOTO BKIIOYE-
HI/ICM/I/ICKJ'I}O‘ICHI/ICM TPaHUYIHBIX TOYCK.

nim

[Tomyyen HeBepHBIH OTBET W3-32 BBIYHCIUTENHHOW OMIMOKH, HO TIPH
9TOM UMEeTCs BepHas I0CIIeJ0BATEIbHOCTh BCEX LIArOB PEIICHUS.

Pemenue He COOTBCTCTBYET HU OAHOMY M3 KPUTCPHUCB, NEPEUUCIICHHBIX
BBIIIC.

Maxcumanvhwiii bain
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Kpurepun olileHHBaHUSA 3aJJaHU# C pa3BEPHYTHIM OTBETOM

Xopast AD, BE u CF OKpyXHOCTH JEJAT APYT Apyra Ha TP PaBHBIC YacTH.
a) Jlokaxkute, 4TO 3TU XOP/bl PABHBL.
0) Haiinure ruomans mectuyronsuuka ABCDEF , ecnu touku 4, B, C, D, E
HOCJIEJOBATENBHO PACHONIOKEHBI HA OKPYKHOCTH, @ PaJuyC OKPYKHOCTH PaBEH

2J14.

Pemenne.

a) ITycts nBe xopmsl paBHel 3x u 3y. Ilo Teopeme 0 Mpou3BEeAEHHN IepeceKa-
fommxcst xopa 2x-x=2y-y. OTciona HaXoAWM, YTO X = ), 3HAYHT, ITH XOPIbI
paBHBL. AHAJIOTMYHO JOKA)XEM, YTO TPEThS XOpJa paBHa KaXJJOi U3 NEPBBIX ABYX.
0) PaBHble XOpIbBl PaBHOYNAJIEHbI OT LEHTPAa OKPYXHOCTH, IIO3TOMY LEHTP
PaBHOCTOPOHHET'0 TPEYroJbHUKA C BEPLUIMHAMU B TOYKAX MONAPHOI0 IEPECeUCHUs
XOpJl COBHAJaeT C LEHTPOM JaHHOW okpyxkHOcTH. Ilycts xopael BE u CF
nepecekatoT xopay AD B Toukax P u ( COOTBETCTBeHHO, Xopasl BE u FC

nepecekaroTcss B Touke 7, a H — mpoekuus ueHrpa O Ha xopay AD. Torna
H — obmas cepenuna orpeskoB AD u PQ, a OH — paguyc BIHCaHHOH

OKPYHOCTH PaBHOCTOPOHHETO TpeyroabHuka PQOT co cropoHoit PQ.

Uepe3 Touky 7 mpoBenéM mpsMyro, mapauienbHyio AD, udepe3 Touky P —
npsmyto, napamensuyo CF , a yepe3 Touky ( — NpsAMYylo, napauienbuyo BE.

Otn npsimeie u xopasl AD, BE u CF pa3busatot mectuyronbHuk ABCDEF nHa
13 0aMHAKOBEIX PABHOCTOPOHHUX TPEYTOJLHUKOB.
0603naunm PQ =2a. Torma

2
orn=23 _al3 5z oo+ ai’ — L1947 = 2047
6 3 3 NE)

Orcroa HaXOAUM, YTO a = \/E, 3Haunt, PO =2a= 2\/% s SPQT =4’ \/E = 6\/5.

CrnenoBarenbHO,

S ascoer =138 por = 13-6+/3 = 784/3.
OTBer: 78x/§.
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Bapuanr 4

Copep:xaHue KpuTepus Banabl

VmeeTcss BepHOE JI0KA3aTENIbCTBO YTBEPXKICHUS MYHKTa d, U 00OCHO- 3
BaHHO IOJIY4€H BEPHBII OTBET B MYHKTE 0.
O00CHOBaHHO TIOTYYeH BEpHBIN OTBET B ITYHKTE 0. 2
50141
VmeeTcss BepHOE JOKa3aTeNbCTBO YTBEPXKICHUS IyHKTA d, W IPH
00OCHOBaHHOM pELICHUH IyHKTAa 6 MOJYyYeH HEBEPHBI OTBET H3-3a
BBIYHCIIUTEIBHON OMIMOKH.
NmeeTcs BepHOE JOKA3aTEIbCTBO YTBEPKACHHS MYHKTA . 1
50041
[pu 060CHOBaHHOM pEIICHUU MYHKTA O MOJY4YeH HEBEPHBIA OTBET M3-3a
BBIYHCIIUTEIBHON OMIMOKH.
i
OOOCHOBaHHO IIOJY4Y€H BEpPHBIH OTBET B IIYHKTE O C HCIIOIb30BaHHEM
YTBEp)KAEHHUS ITyHKTA @, IPH 3TOM IYHKT ¢ HE BBIIOJIHEH.
PelieHne He COOTBETCTBYET HH OJHOMY M3 KPUTEPHUEB, MEPEUNCICHHBIX 0
BBILIE.

Maxcumanvuwiil 6an 3

Omst xouet B3aTh B kpeaut 1200000 py6neii. [loramenne kpeauta IPOUCXOIAUT

pa3 B roj paBHBIMH CyMMaMHu (KpoMme, MOXET ObITh, IOCJIEIHEH) MOCie Haduc-
nenus npoueHTtoB. CraBka nporenta 10 % romoseix. Ha kxakoe MuHHManbHOE
KOJIUECTBO JIeT MOKeT OISl B3sITh KPEIUT, YTOOBI €)KETOAHBIC BHIIIATHI ObUIH HE

6onee 320 000 pyOGuneii?

Pemenne.

B mocnennuil neHb KakAOro roja OCTaBIIAACA CyMMa JI0Jra YMHOXKAaeTcs Ha

ko3¢ dunuent 1,1.
CocraBuM TaOIHITy BBINIAT.

T'ox | Hdouar 6anky (pyo.) OcTaToK 10,11 MocJie BBILIATHI (Pyo.)
0 1200 000 -
1 1 320 000 1 000 000
2 1 100 000 780 000
3 858 000 538 000
4 591 800 271 800
5 298 980 0

3uaunt, OJst TOracuT KPeauT 3a 5 JeT.
OTtBer: 5.
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Kpurepun olileHHBaHUSA 3aJJaHU# C pa3BEPHYTHIM OTBETOM

Copep:xaHue KpuTepus Banabl
OOOCHOBaHHO NOJIYYCH BEPHBIH OTBET. 3
BepHo mocTpoeHa MaTeMaTHdecKas MOJENb, PelIeHHe CBEICHO K HC- 2

CJIEIOBAHUIO ATOH MOZENH, HOJIy4eH HEBEPHBIH OTBET M3-3a BBIUHUC-
JIUTENIbHOH omuOKy.

W

IMosrydyeH BepHBIH OTBET, HO PElICHHE HEAOCTATOUHO 00OOCHOBAHO.

BepHo NOCTpOCHA MaTeEMaTU4YECKad MOJCIb, U PCIICHUE CBCACHO K HC- 1
CJIICAOBAHUIO 9TOMN MOJECJIN, TTPU 3TOM PEIICHUEC HC 3aBEPUICHO.

Pemenne He COOTBETCTBYET HU OJTHOMY U3 KPUTEPUEB, IIEPEUUCIEHHBIX 0
BBIIIIE.

Maxcumanvhwiii 6an 3

HaﬁﬂHTe BCC 3HAUCHUA napaMe€Tpa a, IpU KaXJIOM H3 KOTOPbBIX MHOXCECTBO

S5a—-15x+ax

3HAYEHHH QYHKIHH p = comepxut otpesok [0;1].

x2—2ax+a2+ 25

Pewenne.

5a+(a-15)x

(x—a)2+25 .

OTtpe3ok [0;1] COJICPXKUTCS B MHOXKECTBE 3HAUCHHWH HaHHOW (YHKIHU TOTIA U
5a+(a—15)x:0 . 5a+(a—15)x
(x—a)2+25 (x—a)2+25

3anumeM GYHKIHIO B BUIE ) =

=1 umeror

TOJIBKO TOTJa, KOrja YpaBHCHUA

pereHusI.

Pemim nepBoe ypashenue. YpapHenne (15—a)x=>5a wumeer peiueHne mpu
mobom a #15.

PemmM BTOpOE ypaBHeHHE. YpaBHEHHUE X7+ 3(5 - a)x +a’=5a+25=0 umeer
pelieHne Toraa 1 TOIBKO TOT/a, KOT/Ia €ro AUCKPUMHHAHT HEOTPHUIIATENEH:

D=9(5-a)’~4(a’~5a+25)20; a’~14a+2520;
(a=7+2V6)(a-7-26)>0,

OTKyZa a<7-2J6 nm a>7+2v6.
CrnenoBarenbHo,

a£7—2\/g, 7+2x/gSa<15 wi a>15.
Oteer: a<7-23/6,7+2J6<a<15, a>15.
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Bapuanr 4

Copep:xaHue KpuTepus Banabt
OOO0CHOBaHHO MOJYYCH NPABMJIbHBII OTBET. 4
C noMoIIBpI0 BEPHOTO PacCykICHHs IMOJY4E€HO MHOKECTBO 3HAYCHUH a, 3

OT/IMYArmEeeCsa OT HMCKOMOI'0 TOJIBKO BKIIIOYEHHEM/HCKIIIOYEHHEM
I'PpaHUYHBIX TOYCK.

C moMomIpl0 BEpHOTO PACCYXKICHHS IMOMYYeH OIUH W3 IMPOMEKYTKOB 2
MHOXXECTBa 3HAUCHHM a: (—00;7—2\/8], [74-2\/5; 15), (15; +»), BO3-

MOJKHO C BKJTFOUCHHEM/UCKITIOUYCHHEM TPaHUYIHBIX TOYCK.

3ajaya BEpHO CBEAEHAa K MCCIIENOBAHHIO CHCTEMBl JIByX YpaBHEHHH 1
OTHOCHTENIFHO X.
PemieHne He COOTBETCTBYET HH OZHOMY M3 KPHTEPHUEB, MEPEUUCICHHBIX 0
BBIILIC.

Maxcumanvhotii bann 4
Kpacupnii kapangam crout 18 pyoOneit, cuanit — 14 pyOmeit. HyxHo KymuTh

KapaHgamu, uMmes Bcero 499 pyOneit m coOironasi JOMOJHHUTENEHOE YCIIOBHE:
YHCIIO0 CHHUX KapaHIamieil He JOJDKHO OTIIMYATHCS OT YHCIa KPACHBIX KapaHaamei
OoJbLIe YeM Ha LIECTh.

a) MoxxHo sin kynuth 30 xkapanaamiei?

0) MoxHo 11 KynuTthb 33 KapaHnama?

B) Kakoe HanOoubIee Yucino KkapaHaaleilt MOXHO KyIuTh?

Pemenne.
a) Hanpumep, MoxkHO KynuTh 12 KpacHBIX 1 18 CHHUX KapaHJanIen:
12-18+18-14 =468 (py6.).
6) Hemesne Bcero 33 kapaHjama OyAyT CTOUTb, €CIM KyNUTb HauOoIblIee
BO3MOXKHOE YHCIO CHHHUX KapaHmallel M HauMEHbIIEe BO3MOXHOE YHCIIO
KpacHBIX, TO €CTh €CITU KyITUTh 14 KpacHBIX U 19 CHHHX, TOCKOJIBKY €CIIH KPacHBIX
MeHbIe 14, To cuaUX Ooibmie 19, W B 5TOM ciydae pa3HOCTh MEXIY UHCIOM
KPacHBIX M CHHHX OonblIe yeM 6. Ho Torja cToMMOCTb MMOKYIIKA
14-18+19-14 =518 (py6.),
410 Ooublle, YeM uMeronasics cymma 499 pyonei.
B) [lycTh n ¥ m — YUCIO CHHMX U KPACHBIX KapaHIalleil COOTBETCTBEHHO. Toraa
18m +14n <499,
|m - n| <6,
m,n=0,1,2,...
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Kpurepun olileHHBaHUSA 3aJJaHU# C pa3BEPHYTHIM OTBETOM

Ilonoxum s =n+ m, Toraa

499 —14s
m< =222
dm +14s <499, 6 4 6
—-6<2m—-s5<6, 5= SmSS+ s
m=0,1,...,s; 2 2

m=0,1,...,s.
s—6 < 499 —14s

2 4
MoxHo KymuThb He Gonee 31 kapanpmama. OcTanock MPOBEPUTH, BO3MOXEH JIH
ciyyaid, korna s =31. Ilpu m =13, n=18 nonyyaem

13-18+18-14=486 <499.

3Ha4uT, HanOOJIbIIIEe BO3MOKHOE YHCIIO KapaHaareii 31.
OrtBer: a) na; 0) Her; B) 31.

CrnenoBartenbHO, , OTKyza s < 31%.

Conep:kaHue KpuTepHs Basist
BepHo monydeHbl Bce NepedyHCICHHbIe (CM. Kputepuit Ha 1 Oamn) 4
Pe3yIbTaTHL
BepHo monmy4eHbl TpU W3 MEPEYUCICHHBIX (CM. KpuTepuid Ha 1 Oamn) 3
PE3YJIBTATOB.
BepHO mosydeHbl 1Ba M3 TEPEYUCICHHBIX (CM. KpuTepuii Ha 1 Oain) 2
pe3yJIbTaToB.
BepHo nosrydeH oJuH U3 CIEAYIOLIUX PE3YIbTaTOB: 1

— ImpUMep B 1. a,
— 000CHOBaHHOE pEIICHHUE B II. 0,

— MCKOMAsI OIICHKA B TI. 6,

— OPHMED B II. 8, 00ECIICUNBAIOLINI TOYHOCTD PEIBIAYIICH OLCHKH.

Pemienne He COOTBETCTBYET HM OJHOMY M3 KPUTEPUEB, NEPEUUCIECHHBIX 0
BBIIIIE.

Maxcumanvnwiii ban 4
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Bapnant S

cos2x+x/§sinx—1 _

tgx—\/g

. n
6) Haiijinre Bce KOPHHM 3TOTO YpaBHEHUs, TIPUHAIJIEXKAIIHE OTPE3KY [Zn; — .

0.

a) Pemure ypaBHeHue

Pewenue.
Ilepeiiném k cucreme

c052x+\/§sinx—1:0,

tgx—x/g;tO.
Ipeobpa3yem ypaBHEHHE:
1—2sin2x+\/§sinx—l =0; sinx(ZSinx—\/g):O.

. . 3 b
[onyuaem sinx=0 wm smx:T, OTKy#a Xx=1n, x:§+2nn 3 R84 ¢
2n
x:?+2ﬂ:n,rz[eneZ.

2n
VYcnosuio tgx — \/g # () yZOBIETBOPSIOT TOJBKO PELICHUS X =Ttn U X = ? +27n.

n . A

06) Ha otpeske |:27'C; 7} KOpHH OTOepéM 8n Tn
3 3

C MOMOIIBIO STUHUYHON OKPYKHOCTH.

[omyyaem x =2m, x=8?n ux=3m.

3n 2n
In
2
2n 8w
Ortger: a) 1n, ?+27m ,rne neZ;0) 2=, ?, 3m.
Copep:kaHue KpuTepHs Bajuiel
(O00CHOBaHHO MOJYYEHBI BEPHBIE OTBETHI B 000UX MTyHKTaX. 2
OO00CHOBaHHO MOJIY4CH BEPHBIH OTBET B MYHKTE @ WM MTyHKTE 6. 1

nim
[MosyueH HEBEpHBIH OTBET U3-3a BEIYUCIUTEIBHON OMINOKH, HO TP 3TOM
HUMeeTcs BepHas MOCIeI0BaTeIbHOCTh BCEX IAroB PEIleHHUS.

Peumenne He COOTBCTCTBYET HU OJHOMY U3 KPUTCPUCB, NEPECUUCIICHHLIX 0
BBIIIC.

Maxcumanvnwiii 6an 2
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Kpurepun olileHHBaHUSA 3aJJaHU# C pa3BEPHYTHIM OTBETOM

Ha pebpe AA, nmpsmoyronsHoro napannenenunena ABCDAB,C\D, B3ara Touka
E Ttak, yto AE:EA=3:4. Touka T — cepenuna pebpa B,C;. M3BecTHO, UTO
AB=9, AD=6, A4, =14.

a) B xakom otHOomeHuu miockocts ETD,; nenut pedpo BB, ?
0) Haiinute yron Mexmy miockocTeio E7D; 1 IMIIOCKOCTBIO A4 B, .

Pewenue. B T G
a) Tak xax AE:EA=3:4 u AA =14, nHaxoaum
AE=8 n EA =6. IInockocTh cedeHUs MepeceKaeT 4, 0

mapajienbHbie  mmockoctd  DA4 w  BCC, mo -7 Dy

napajuleJbHBIM NIPSAMBIM, TO3TOMY OHa Ilepecekaer Lir |
pebpo BB, B Takoit Touke (), uro mpsamas 70 mapan- He !
nenbHa npsMoi ED,;. 3HauuT, TpeyroabHUku EA D, n LY !
OB,T 1nono0Hsl, a NOCKONbKY E4| = A4 D, =6, Haxoqum !
OB, =BT =3.3unauut, OB=11u 0B,: 0B =3:11. !
0) Tak kax npsiMasi A/ D; HIepHeHAUKYISPHA IIIOCKOCTH -’B C

AA B, omyctum nepneH MKkynsap A u3 touku A4 Ha - |7

npamyio EQ mepecedeHus >THX Iuockocteir. Yrom 4 D
AHD, 6yner uckomeiM. Haitném A H . ins atoro nposeném B Tpanenun £4,5,0
BeicoTy QL =9 (oueBnmmHo, L — cepenuna E4;). Temeps, BEIMHCTAA OBYMS
crocobaMu MIONaas TpeyronbHuKa EQA,, nomyanm A H - EQ = A E -OL, 1o ecTb
OL-4E  9:6 18

AH = = =—=. Torma TaHreHc HCKOMOIO YyIja paBeH
‘ O  Jo2,32 10

6. 18 _0

NTEER

1
OtBernl: a) 3:11;0) arctgg .

Coaep:xkanue KpuTepust Banabl

O00CHOBaHHO MOJIY4€H BEepHBIH OTBET B 000OMX ITyHKTaX. 2
OO00CHOBaHHO HaWJJCHO CCUCHHUE B IIYHKTE d. 1
Wi
BepHo peméH nyHKT 6 pu OTCYTCTBUH 00OCHOBaHHH B ITYHKTE d.
PelieHne He COOTBETCTBYET HU OJTHOMY M3 KPUTEPUEB, MEPEUNCICHHBIX 0
BBILIE.

Maxcumanvrwlii 6ain 2
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Bapuanr 5

Pemmre HepaBencTBo log , 5<log, 5.

x-1 2
Pemenne.

X
HepasenctBo numeer cmbica ipu x >0 u | >0.
X—

X
Orcroma crenyet, yto x—1>0, 10 ectb x>1. Ilpu 3tom ycmoBum —1>1,
x—

3HauuT, log , 5> 0. Torna HCXOJHOE HEPABEHCTBO PAaBHOCHILHO HEPABEHCTBY
x-1
X X X _Xx
logs——>logs—>0, otkyma ——=>—>1.
x—1 2 x—1
CnenoBarenbHo, x>2 u x—1<2, 10 ecTh x < 3.

Orser: (2;3].

ConeprxaHue KpuTepust Banast
O00CHOBaHHO TTOJTYY€H BEpHBIH OTBET. 2
PemieHne COAEPKUT BBIYUCIHUTEIBHYIO OLIMOKY, BO3MOXKHO, MPUBE.- 1

Iyt K HEBEPHOMY OTBETY, HO IIpU OTOM HMECTCA BEpHasd
TIOCJICAOBATCIBHOCTh BCEX IAI'0OB PEIICHUS .

Pemenue He COOTBCTCTBYET HU OJHOMY U3 KPUTCPUEB, NICPECUNCIICHHBIX 0
BBIIIC.

Maxcumanvuoiti 6ann 2

Mennanel A4, BB, nu CC, tpeyronpanka ABC mnepecekaroTcs B Touke M .

UsBectHO, yt0o AC =3MB.
a) okaxwure, yTo TpeyronbHUK ABC TpsSIMOYTOIBHBIN.
0) Haiinute cymmy kBanpaTtoB Mmeauad A4, u CCj, ecnu u3BectHo, uto AC =12.

Pemenue.
a) l3BecTHO, 4YTO MeIMaHBl TPEYrONbHUKA TOYKOM IepecedeHMs MeIsATCs
B OTHOWIEHMH 2:1, CYUTast OT BEPUIMHBL. 3HAYNT,

BB, =§BM :E-lAC:lAC.

2 23 2

Iosromy TtpeyronsHuku ABB u CBB B
paBHOOenpeHHbIe, NpHiéM LB AB=/ABB, u
/B CB=/ZCBB,. CyMmma BceXx 3THX 4YeTBIPEX
yriioB paBHa 180°. G 4,
Torna £ABC = ZABB,+ ZCBB, =90°. O1crona
CleyeT, 4To TpeyronbHUK ABC mpsMoyroJb-

HBIH.
A
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Kpurepun olileHHBaHUSA 3aJJaHU# C pa3BEPHYTHIM OTBETOM

0) Tpeyronsauk A4 BA npsmoyronbuslii. [TosTomy
AA? = AB* + BA* = %CBz +BA%.

Ananoru4Ho u3 npsMoyronsHoro TpeyronsHuka C,BC HaxonuMm
CCl=CB*+BC*= iABZ +BC?.

CI10XuM HOJIy4eHHBIE PAaBEHCTBA!

AA2 +CC? =2 4B +2BC? :i(AB2 + BC2) =340 =180.

4 4 4 4

Ortser: 180.

Copep:kaHue KpuTepHs

Bbanabl

Nmeetcs BepHOE 10KA3aTEIbCTBO YTBEP)KACHNUS IIyHKTa d, 1 00OCHOBaH-
HO NIOJTy4YeH BEPHBIH OTBET B IIYHKTE 0.

[Nonyuen 060CHOBaHHBIN OTBET B IIYHKTE 0.

501141

VimeeTcss BepHOE JI0Ka3aTeNbCTBO YTBEPXKICHHMS IYHKTa @ W IpH
000CHOBaHHOM pEILEHUU ITYHKTa O MOJYYeH HEBEpPHbIH OTBET H3-3a
apu(pMETHYECKOH OMINOKH.

NMeetcs BepHOE 10KA3aTENbCTBO YTBEPIKACHHUS MYHKTA d.

J50)141

ITpu 000CHOBaHHOM pEIICHUU IYHKTA O MOJTy4eH HEBEPHBIH OTBET U3-3a
apu(pMETHYECKOH OLINOKH.

J58)041

OOOCHOBaHHO TOJYYEH BEPHBIH OTBET B IyHKTE 6 C HCIOJIb30BAHHEM
YTBEPIKACHHUS MMYHKTA @, TIPH 3TOM NYHKT ¢ HE BBIIOJHEH.

Pemenue e COOTBETCTBYET HU OJHOMY M3 KPUTECPHUCB, NCPEUUCIICHHBIX
BBIIIC.

Maxcumanvnwiii 6an

Anexceld B3sul KpeauT B OaHke Ha cpok 12 mecsueB. [lo moroBopy Aunekceit
JIOJDKEH BEPHYTh KPEIUT €KEeMECAYHbIMM IUIaTexkaMu. B KoHIle kakaoro mecsuna
K OocTaBLIeHCs cymMMe joira gobasisercs » % 3TOH CyMMBI M CBOMM €XeMecsd-

HBIM IUIaTeKOM AJIeKCel moramaer 3TH 100aBJIECHHbBIC MPOLEHTHl U yMEHbIIAeT
cymmy gonra. EkemecsuHble IUlaTeXH IMONOMpAIOTCS Tak, YTOOBI JOJIT
YMEHBIIAJICS Ha OJHY M Ty K€ BEJIMYMHY KaXJbI Mecsl (Ha IpaKkTUKE Takas
cxeMa HasbIBaeTcs «cxeMoi ¢ auddepeHIIupOBaHHBIMY IUIaTeKaMn»). M3BecTHO,
4yTo 00las cyMMma, BbIIIadeHHass AjiekceeM OaHKY 3a BECh CPOK KpEJUTOBaHMUS,

okazanack Ha 13 % Gosblie, uem cymMa, B3sTasi UM B Kpeaut. Haiigure r .
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Bapuanr 5

Peruenue.

[Mycts cymma kpenura paBHa S. Ilo ycimoBuio gonr Ajekces JOIDKEH
yMeHleaTLCSI a0 HyJ'ISI paBHOMCpHOI

118 28 S

2777127 12°

>

p
K xoHmy kaxjoro mecsua k cymme joira pobasnsercs r %. Ilycts k :1+ﬁ'

Torna nocnenoBaTebHOCTh CyMM JI0JITa BMECTE C IPOLICHTAMU TaKoBa:
11kS 2kS kS
kS, — —.
12

TR
CrenoBatelibHO, BBIIUIATHI JOIDKHBI OBITH CJIETYIOIIUMHU:
11(k-1)S+S 2(k-1)S+S (k-1)S+S
()5 S DS ES  2(k1)5+S (k-1)Ses
12 12 12 12
Bcero cnenyer BBIMIATUTH

S+S(k—l)(l+£+...+£+ij=5(1+w].
2772 12 >

OOmas cymMma BBIILIAT OKas3anach Ha 13 % Oonblle CyMMBbI, B3STOH B KPEAUT,
MO3TOMY 13(k—1):0,26; k=1,02; r=2.

Ortset: 2.
Copep:kaHue KpuTepHs Baasl

O00CHOBaHHO MOJIYYEH MPABHIILHBIN OTBET. 3
[NonyueHo BepHOe BBIp@XKEHHE UIi CYMMBI IUIaTeXa, HO JOIMYILIeHA 2
BBIYHCIIUTEIbHAS OIIMOKA, TPUBE/IIAs K HCBEPHOMY OTBETY.
IMonmy4deHo BBIpaKEHHE ISl €KErOAHON BBIIUIATHI, HO ypaBHEHHE HE 1
COCTaBJICHO.
W
BepHslii 0TBET HaliieH moA00POM.
PemnieHre He COOTBETCTBYET HU OJJHOMY M3 KPHTEPHEB, NEPEUHCICHHBIX 0
BBILIE.

Maxkcumanvuoviii 6ann 3

HaiinuTe Bce 3HaueHus @, IPU KaXKIOM M3 KOTOPBIX CHCTEMa
(a—l)x2+2ax+a+4S0,

ax2+2(a+1)x+a+120

HUMECT CIMHCTBECHHOC PCUICHUE.
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Kpurepun olileHHBaHUSA 3aJJaHU# C pa3BEPHYTHIM OTBETOM

Pemenne.

Pemenne cucTeMbl MOXKET ObITh €AUHCTBEHHBIM B IBYX CIy4asX.

Iepsplii cay4ail. EquHCTBEHHOE peLIEHUE SBISAETCS TPAHUYHOM TOUKOM IS
MHOXKECTBA pEIIeHMH KaXXIOro M3 JByX HepaBeHCTB. B aTom ciyuae 370
€IMHCTBEHHOE PEIECHHE JI0JKHO YAOBIECTBOPATH CUCTEME YPABHEHHUH

(a—l)x2+2ax+a+4=0,

ax2+2(a+1)x+a+1=0.
Bpluntas u3 BTOpOro ypaBHEHUS NEPBOE, MOIYYaeM:
2
x“+2x-3=0, orkyna x=1 wm x=-3.

3
Ecmm x =1, To a+2(a+1)+a+1=0, a 3HAYMT, a:_Z' IIpu 5TOM 3HaYeHNHU a

CHUCTEMa MPUHUMACT BUJ

13
Ix’-6x+13<0, |¥STpumxzl,

SBxrox+120; |_leoq

1
3
EnuHcTBeHHOE pemienne x =1.

Ecmu x=-3,10 9a—6(a+1)+a+1=0u a:%. CucTeMa PUHAMAET BUX

+10x+21<0, |/Sx¥s3,

-7<x<-3
2 _ R
Sx*+18x+9>0; |¥S-3umxz-g

HpI/I 9TOM 3HAYEHHH g CHUCTEMAa MMEET OECKOHEYHO MHOIO peHIeHI/Iﬁ.

Bropoii caywaii. OpHO W3 HEpaBeHCTB MMEET EAMHCTBEHHOE peELICHHE,
YAOBIETBOPSIOLIEE APYrOMY HEPABEHCTBY.

IlepBoe HEPABEHCTBO UMEET EANHCTBEHHOE PEIEHIE TIPH
az—(a—l)(a+4):0, 4

OTKyJa a=—.
a>l1, 3

HepBoe HCPABCHCTBO HMECT CIAWUHCTBCHHOC PCHICHUC x=—4 , KOTOpoO¢C

YZIOBJICTBOPSIET BTOPOMY HEPABEHCTBY.
Bropoe HepaBeHCTBO UMEET €AMHCTBEHHOE PEIICHHE TPH

(a+1)2—a(a+1)=0,

a<0,

oTkymaa =—1.

BTopoe HEPABCHCTBO HWMCEET CIAWMHCTBEHHOC PEHICHUC x:O, KOTOpO€ HE
YAOBJIETBOPAET NIEPBOMY HEPABEHCTBY.

OTtBer: a=—§, a:i
4 3
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Bapuanr 5

Copep:xaHue KpuTepus Banabl

OO0O0CHOBaHHO NOIYYCH NPABHJIbHBII OTBET. 4
C MOMOIIBIO BEPHOTO pacCyKIAEHHS IMONydeHBl 00a 3HAUCHUsS d,HO 3
OTBET COAEPIKHT JIMIIHEE 3HAYCHHE.
C noMOIIbI0 BEPHOTO PACCYKACHUSI MMOJIyUYeHO OJJHO M3 3HAUCHUH a. 2
3ajaya BEpHO CBEJICHA K MCCIIEJOBAHHIO CUCTEMbl YPaBHEHHUH. 1
Pemenne ne COOTBCTCTBYET HU OJHOMY U3 KPUTCPHUCB, NCPEUUCIICHHBIX 0
BBILIIE.

Maxkcumanvhwiil 6ann 4

I/I3BeCTHO, 410 a, b, c, u d — nonapHoO pas3jIMYHbIC NBY3HAYHBIC YHCIIa.

a) MoskeT 71 BBITIOTHSATECS PABEHCTBO atc_ T ?

b+d 19
0) Moxer 11 1poOh Z:; ObITh B 11 pa3 MeHbIIle, 4eM cyMMa %+ 5?
B) Kakoe HanMeHbllee 3HaUCHHE MOXKET IPUHUMATH JPOOb %, eciau a>3b u
c>6d?
Pemenne.
a) [Iycts a=10, b=20, ¢c=11u d =37. Torna atc :2:1.

b+d 57 19

a—+c a Cc
~4,°c 7
b+d b ad O™

11-(a+c)bd=(b+d)(ad +bc),
11abd +11bcd = abd +bed +ad” +b’e,
10abd —ad”® =b*c —10bcd u ad (10b—d ) =bc(b—10d).
C apyroii cropomsi, umeem 105—d>10-10-99>0>99-10-10>h—10d.
Cuenosarensto, uncna ad(10b—d)u be(b—10d) uMeror pasHbie 3HAKH W He

0) [Ipeamomnoxum, uto 11-

MOTYT OBITH paBHbI. [IPHUILTH K TPOTHBOPEUHIO.
B) 13 ycnoBus cieayer, uto 99>a>3b+1 u ¢>6d +1. 3Hauut, b< % <33.

OTcro/a, y4uThIBas, 4TO YUCIIO b 1enoe, nonydaem, 4ro b <32.
Ucnonp3ys HepaBenctBa a >3b+1, ¢>6d +1, b<32 u d >10, nonydaem

a+c23b+6d+2:3+3d+223+3d+2:6_ 94 26—%:7—9.
b+d b+d b+d d+32 d+32 42 21

o7 b3 e—6lmd— a+e _158_79

Iycte a =97, b=32, ¢c=61u d=10. Torga bed - 42 -2l
a+c 79
CriemoBaresibHO, HANMEHBINEEe BO3MOKHOE 3HAYEHHE IPOOH b d paBHO o

OtBeT: a) na, HanpuMmep, eciid a =10, b=20, c=11 u d =37; 6) HerT; B) %
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Kpurepun olileHHBaHUSA 3aJJaHU# C pa3BEPHYTHIM OTBETOM

Copep:xaHue KpuTepus Banabt

BepHo monmydeHbl Bce mepedyHCICHHBIC (cM. Kputepuii Ha 1 Oain) 4
PE3yIbTATHL
BepHo monyueHs! Tpu W3 MEPEUYHCICHHBIX (CM. KpuTepuit Ha 1 Oaim) 3
PE3yJIBTaTOB.
BepHo monydeHsl ABa M3 NEPEUUCICHHBIX (CM. KpuTepuil Ha 1 Oan) 2
PEe3yJIbTaTOB.
BepHo nonyyeH oaMH U3 CIEAYIOUMX PE3YIbTATOB: 1
— 000CHOBaHHOE pelICHHE TTYHKTA d;
— 000CHOBaHHOE pellICHHE TTYHKTA 0
— HCKOMas OIICHKA B ITYHKTE 6;
— B IyHKTEe 6 TpUBEAEH MpHMep, OOECTICUMBAIONIMI TOYHOCTH
IpebIAYINEeH OLIEHKH.
PemnieHne He COOTBETCTBYET HU OJJHOMY U3 KPUTEPUEB, EPEUUCICHHBIX 0
BBIIIC.

Maxkcumanvuviii 6ann 4

Bapunar 6
a) Pemure ypaBuenue cos2x-ts- \/Eclosx +1_ 0.
gx—

2

. 3n
0) Haiinure Bce KOPHU 3TOT0 YpaBHEHUS, IPUHAIJIEKAIIIE OTPE3KY [—; 3m|.

Pemenne.
[epeiiném k cucreme

cos2x+x/3cosx+1:0,
tgx—1#0,
cosx #0.

Ipeobpa3yem ypaBHEHHE:
2c0s’ x—1 +x/5cosx+1 =0; cosx(2cosx+x/5):0.
2
Tockonbky cosx # 0, monydaeMm COSX =— - OTKy1a
3n

x=7+27m WIn x:—%-FZTEn,F}:[C ne’.

3n
Venosuio tgx —1#0 yaoBIeTBOPSIOT TOIBKO YHCIa X =——+ 277 .

4
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Bapuaur 6

St
R .. 2
6) Ha otpeske BR 3n | xopHH OTOEpéM lin
4
C TIOMOIIBbI0 €AMHUYHON OKpykHOCTH. losryyaem
. 11n
€IMHCTBCHHBII KOPEHb X = ——. -
13n
! n
2
3n 11n
OtBeT: ) —+2mn,rne neZ;6) —.
4 4
Copep:xanue KpuTepus Banasbt
O00CHOBaHHO MOJTY4EHBI BEPHBIC OTBETHI B 000X MYHKTAX. 2
OO00CHOBaHHO MOJY4eH BEPHBIH OTBET B MYHKTE @ UK MyHKTE 6. 1

nim
[TonyueH HeBEepHBIH OTBET U3-3a BEIYUCINTEIBHON OMINOKH, HO IIPHU 3TOM
HMMEETCS BEPHAs MOCIIEN0BATENBHOCTh BCEX IAr0B PELICHHUS.

Pemenne He COOTBCTCTBYET HU OJHOMY U3 KPUTCPUCB, NCPCUUCIICHHBIX 0
BBIIIC.

Maxcumanvuwiii ban 2

Ha pebpe A4, npamoyroneHoro napamienenunena ABCDA,B,C,D, B3srta Touka
E Tax, uto A E:EA=4:3. Touka T — cepenuna pebpa B,C,. U3BecTHO, 4TO
AB=5, AD=8, 44, =14.

a) B xakom oTHOmIEHNH II0cKocTs ETD, nenut pedpo BB, ?

0) Haiigute yron mexny nnockocteio ETD, v ninockocTeio AA, B, .
Pemenne. B T C
a) Tak xak A E:EA=3:4 u AA =14, naxogum

AE=6 u EA; =8. IlnmockocTb ceueHMs MepeceKkaeT L
\ T D]

napaynensHele miockoctn DAA;, m BCC, no mapan-

JENbHBIM TIPAMBIM, MOJTOMY OHA IepeceKkaeT pedpo
BB, B rakoii Touke O, uto mpamas TQ mnapannensHa

i

1
npsamoit ED,. 3nauurt, Tpeyronbuuku EA D, n OB\T / :
nofgoOHBI, a mockonmbKy EA; = A D, =8, Ttaxxe :
nonydae™, uro OB, =BT =4. 3nauur, OB=10 u D S
0B,:0B=2:5. e
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Kpurepun olileHHBaHUSA 3aJJaHU# C pa3BEPHYTHIM OTBETOM

0) Tak xak npsiMas A, D, nepnenauKyaapHa MIOCKOCTH AA, B, OlMyCTHM HepreH-
aukynsap A H w3 touku A4, Ha npamyio EQ mepeceueHus STHX IIOCKOCTEH. YTon
AHD, 6yner ucxomeiv. Haiiném A, H. Jlns storo mpoBeaéM B Tpamemuu
EA\B,Q Bricotry QL=35 (oueBumno, L — cepenuna FEA,). Teneps, Belumchss
ABYMs criocob6aMu IIOmank Tpeyronsuuka EQA,, nonydaem 4, H -EQ=AE-QOL,

TO €CTb
_OL-AE__ 58 40

O _\/52+42 ) Ja1
Torzxa TaHI'€HC UCKOMOTI'O yIJjla paBCH 8: ﬂ = ﬂ .

Ja1 s
Ja

AH

OrtBert: a) 2:5; 0) arctg

5

Conep:xaHue KpuTepust Banast
O00CHOBaHHO MOJTYYeH BEpHBIH OTBET B 00OMX ITyHKTaX. 2
OO0OCHOBaHHO HalJJCHO CEUCHUE B IIYHKTE d, 1
i
BEPHO PEIIEH ITYHKT O P OTCYTCTBUH 00OCHOBAaHHMI B IYHKTE d.
PenieHre He COOTBETCTBYET HH OJHOMY M3 KPUTEPHEB, EPEUNCICHHBIX 0
BBIIIIC.

Maxcumanvnoiii bann 2
Peumre HepaBeHcTBo log | 7< log£ 7.
x=3 3
Pemenne.
HepaBencTBo umeet cMmbica ipu x>0 u = _>o.
x=3

Orcrona cnenyer, uto x—3>0, 10 ectb x>3. [Ipu 3TOM YyCIOBHH al 3 >1,

3HayMT, log = 7>0. Torna ucxoqHoe HEPABEHCTBO PABHOCUIILHO HEPABEHCTBY
X3
X

X X X

log,——2>log,—=>0, orkyma 2—>1.
x=3 3 x=3

CnenoBarenbho, x >3 u x—3<3, 10 ecTh X<6.

OtBeTt: (3; 6].
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Bapuaur 6

Copep:xanue KpuTepus Banabl
OO0CHOBAaHHO MOJIYYEH BEPHBII OTBET. 2
Pemenne comepkUT BBYUCIHMTENBHYIO OMIMOKY, BO3MOXKHO, NPUBE.- 1
oIyl0 K HEBEpHOMY OTBETY, HO TMpU 3TOM HMEeTCA BepHas
IOCJIEA0BATENILHOCTD BCEX IIAT0B PEIICHHS.
PenieHne He COOTBETCTBYET HU OJHOMY U3 KPUTEPHUEB, IIEPEUUCICHHBIX 0
BBIIIIC.

Maxcumanvhwiii ban 2

Memuanel A4;, BB, u CC,; tpeyronenuka ABC mepecekarorcs B Touke M .

UsBectHO, ut0o AC =3MB.
a) Jokaxwure, yTo TpeyronbHUK ABC TpSMOYTOIBHBIN.
0) Haitmure cymmy xBanpatos meauan A4, u CC|, ecnu u3BectHO, uto AC =10.

Pemenne.
a) l3BecTHO, YTO MeEJMaHbl TPEYrOJNbHUKA TOYKOH TNEPECeUCHUs JENATCS
B OTHOIIEHUH 2:1, cyuTast OT BEpIUHHBL. 3HAYMT,
BB =3Bm=3-Lac=Luc.
2 23 2 B
ITostomy Tpeyronsuuku ABB u CB|B paBHO-

Oenpennsie, npuuéMm LB AB=/ABB, u
4B,CB=ZCBB,. Cymma Bcex 3THX YETHIPEX G 4,

yriioB paBHa 180°.
Torna LABC = ZABB, + ZCBB, =90°. Otcrona

cilenyer, 9To TpeyroibHuKk ABC npsmoyronmb- 4 B,
HBIN.

0) Tpeyronsruk A, BA npamoyromnessiii. [losTomy
AA] = A,B* + BA® =%CBZ +BA”.
AHanoru4Ho U3 npsAMOYroibHoro Tpeyronsuuka C\BC Haxonum

cc? =c,B* + BC? :%ABz +BC.

CnonM IMoJTy4eHHbIE PaBEHCTBaA:
A4? +CC =2 4B +%BC2 :%(ABZ +BC7) :%ACZ —125.

4
OtBert: 125.

75



Kpurepun olileHHBaHUSA 3aJJaHU# C pa3BEPHYTHIM OTBETOM

Copep:xaHue KpuTepus Banabt
VmeeTcss BepHOE JOKAa3aTeNbCTBO YTBEPXKICHHUS IyHKTA 4, U 3
000CHOBAHHO II0JIyYEH BEPHBIH OTBET B MYHKTE 0.
[Nonmy4yen 000CHOBAaHHBIN OTBET B IMTYHKTE 0. 2

58]0

VimeeTcss BepHOE J/I0Ka3aTeNbCTBO YTBEPXKICHHMS IYHKTa ¢ W TPHU
000CHOBaHHOM pEILIEHUU ITYHKTAa O TOJIYYeH HEBEpPHbIH OTBET H3-3a
apu(METHYECKOH OMINOKH.

VmeeTcst BepHOE JOKA3aTENbCTBO YTBEPKACHHS IIYHKTA d. 1
501141

ITpu 060CHOBaHHOM PEIICHUHM IIYHKTa 6 MONTy4YeH HEBEPHBIIl OTBET U3-3a
apu(pMETHYECKOH OIINOKH.

i

OO00CHOBaHHO TIOJNyYeH BEPHBI OTBET B IYHKTE 6 C UCIOJIb30BAHHEM
YTBEPKACHHUS ITyHKTA @, TIPH 3TOM IYHKT ¢ HE BBIIOJIHEH.

Pemienue He COOTBETCTBYET HU OJHOMY U3 KPUTEPUEB, MEPEUUCICHHBIX 0
BBIILIC.

Maxcumanvuwiii 6an 3

Anekceld B3sul KpeauT B OaHke Ha cpok 17 mecsueB. [lo moroBopy Aunekceit
JOJDKEH BO3BpallaTh OaHKY 4acTh JEHET B KOHIE KaKAOro Mecsna. B kome
Ka)KI0ro Mecdlla K OCTaBlLIeHcs CyMMe OCHOBHOIO Joiira jobasisiercs r % 3Toil
CYMMBI U CBOUM €KEMECSYHBIM IUIaTeKOM AJieKkceil moramaeT 3Tu 100aBiIeHHbIE
IIPOLIEHTHI ¥ YMEHbIIAET CYMMY ao0Jira. ExxemecsyHble TIaTeXu noJ0uparoTcs Tak,
4yT0oOBI CyMMa J10JITa yMEHbIIAJIACh HA OJHY U TY XK€ BEJIMUMHY KaKAbld Mecdl (Ha
IIPaKTUKE Takas CXeMa Ha3blBaeTCs «CXeMOoH ¢ AuddepeHIUpoBaHHbIMU ILIaTe-
xamu»). M3BecTHO, 4TO 00INas cyMma, BbIIUIaueHHash AJiekceeM OaHKy 3a BeCh
CPOK KpeIUTOBaHM, OKa3anach Ha 27 % OoJibIle, 4eM CyMMa, B34Tas UM B KPEAUT.
Haiinure r.
Pemenne.
IIycts cymma kpenura paBHa S. Ilo ycioBuro gonr Anexces JOJKEH
YMEHBIIATHCA OO HYJISI PABHOMEPHO:

165 25 S

R VA VA VA

K kxoHmy xaxmoro mecsna K OCHOBHOM cymme pnobGasmsercs r%. Ilycts

’
k:1+ﬁ. Torpa mocnenoBaTeNbHOCTh CyMM JI0dra BMECTE€ C MHPOLEHTaMH

TaKoBa:

16kS 2kS kS
kS, T7 ceey 7, ﬁ

CHCHOB&TCHLHO, BBIIIJIAThI JOJIKHBI OBITH CJIICAYIOIINMHU
s 16(k-1)S+S  2(k-1)S+S (k-1)S+S

k-DS+7 ——1 "1 1
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Bapuaur 6

Bcero CJIEAYET BBIILIATUTH

18(k-1)
S+S(k—l) 1+ﬁ+...+ﬁ+ﬁ T

OO6mas cymma BBIILIAT OKas3ajach Ha 27 % Ooinblie CyMMBI, B3STOH B KpEIUT,
MO3TOMY 9(k—1)=0,27; k=1,03; r=3.

16 2 1)=S -

OTtBer: 3.
Copep:xanue KpuTepus Banabl

OOO0CHOBaHHO MOJYYEeH MPABIJIbHBII OTBET. 3
[onyyeHo BepHOE BBIpOKEHHE IJIsI CYMMBI ILIaTeXa, HO JOIMYIICHA 2
BBIYHCIIUTEIbHAS OIIMOKA, IPUBE/IIAs K HEBEPHOMY OTBETY.
[lonmyyeno BeIpa’keHHWE UI €XKETOJHON BHIIATH, HO YpaBHEHHE HE 1
COCTaBJIEHO,
nJIn
BEPHBII OTBET HAWICH MOJO0POM.
Pemenne He COOTBETCTBYET HU OAHOMY W3 KPHUTEPHEB, IIEPEUNUCICHHBIX 0
BBIIIIE.

MaxcumanvHolil 6an 3

HaiinuTe Bce 3HaUeHUS a, MPH KaXKIOM U3 KOTOPBIX CUCTEMA
ax2—2(a+1)x+a+5 <0,

(a+1)x2—2(a+2)x+a+220
HUMEET CIMHCTBEHHOE PEIICHHUE.

Pemenne.

Pemenne cucrempl MOKeT OBITh €JUHCTBEHHBIM B JIBYX CIIydasx.

IepBpiii cayyail. ENMHCTBEHHOE peLIeHUE SABISETCS TPAHUYHOM TOYKOM Uit
MHOXKECTBA pEIIEHMH KaKIOro M3 JBYX HepaBeHCTB. B 3Tom ciyyae 3TO
€IMHCTBEHHOE PELICHUE JOJDKHO yOBJIETBOPATh CUCTEME ypaBHEHUI

axz—Z(a+l)x+a+5=0,
(a+l)x2—2(a+2)x+a+2=0.
Bbrumtasi ©3 BTOPOro YpaBHEHUsI IIEPBOE, MOTydaeM
2
x"=2x-3=0, orkyma x=-1nmm x=3.
Ecmm x=-1, 1O a+l+2(a+2)+a+2=0, a 3HAYMT, a:—%. Ipu stom

3HAYCHUU g CUCTEMA IIPUHUMACT BUJ

13

—7x2+6x+13§0, x<-1 pumx27’
_3x2_2x+120, —lﬁxﬁl,
3

EnuncTBeHHOE perenue X =—1.
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Kpurepun oleHHBaHMs 3aJaHUil C pa3BEPHYTHIM OTBETOM
Ecmu x =3, ToO 9(a+1)—6(a+2)+a+2=0, OTKyJa a:%. [onyyaem

x’—10x+21<0, |3sx=7,

3<x<7T.
5x2—18x+920; XSEI/ImeZS;

ITpu 5TOM 3HaYECHUH a CHCTEMa UMeeT OECKOHEUHO MHOTO pELICHHUI.
Bropoii cayyail. OmgHO W3 HEpPaBEHCTB HMEET EAWHCTBEHHOE pEIIeHHE,
YZIOBJICTBOPSIIOLIEE IPYTOMY HEPABEHCTBY.
IlepBOe HEPaBEHCTBO UMEET €AMHCTBEHHOE PELICHUE PU
2
(a+1) —a(a+5)=0, 1
OTKYyIa a =—.
a>0, 3
IlepBoe HepaBeHCTBO HMEET €IUHCTBEHHOE pelieHHe x=4, KOTopoe
YAOBJIETBOPSAET BTOPOMY HEPABEHCTBY.
Bropoe HepaBeHCTBO UMEET EAMHCTBEHHOE PEIICHNE IPU
2
(a+2) —(a+1)(a+2)=0,

a<-l,

OTKyma a=—2.

Bropoe HepaBeHCTBO HMeEeT eAWHCTBEHHOE pemeHne x=0, KOTopoe He
YJIOBJIETBOPSIET IEPBOMY HEPABEHCTBY.

OTBerT: a=—z, a:l.

3
Copep:xanue KpuTepus Banabl
OO00CHOBaHHO NOTYYEH NPABUIIbHBII OTBET. 4
C NOMOIIBIO BEPHOIO PACCYKICHHUsS HNONydeHbl 00a 3HAUEHUS d, HO 3

OTBET COACPKUT JIMITHEC 3HAUCHUC.

C moMomIbI0 BEpHOTO PACCYKACHUSI MMOJIyYeHO OJHO M3 3HAUCHHH . 2
3amaya BepHO CBEJCHA K MCCICOBAHUIO CHCTEMBI YPAaBHEHUIA. 1
PelieHne He COOTBETCTBYET HU OJJHOMY M3 KPHUTEPHUEB, ITEPEUNCICHHBIX 0
BBIIIE.
Maxkcumanvuwiil bann 4
W3BecTHO, 4TO @, b, ¢ U d — TONAPHO pPa3INYHbIE ABy3HAYHBIC YHCIIA.
3a+2c¢ _12,
a) MoeT 11 BBINOIHATHCS PABEHCTBO ————— = — 9
b+d 19
3a+2c 3a  2c
0) Moxer su 1po6b ———— ObITH B 11 pa3 MeHblIe, 4eM cymma — +—?
b+d b d
3a+2c
B) Kakoe HanMeHblllee 3HAUCHUE MOXKET MPHUHUMATH JIPO0b b d ecu a >3b

uc>2d?
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Bapuaur 6

Pemenne.

_ _ 3a+2c _60 12
a) [yctb a =10, b=50, c=15 u d =45. Torna brd —95-19°
3a+2c¢ 3a 2c

brd :7+7. Torma

11-(3a+2c¢)bd =(b+d)(3ad +2bc),
33abd +22bed =3abd + 2bed +3ad” +2b°c,
30abd —3ad” = 2b"c —20bcd u 3ad (10b—d ) =2bc(b—10d).
C apyroit croponsl, umeem 10b—d>10-10-99>0>99-10-10>h-104.
Caenosarensho, uncna ad(10b—d)un bc(b—10d) nMerorT pasHbie 3HaKM U He

0) [Ipeamomnoxum, gro 11-

MoryT ObITh paBHbI. [Ipunuin Kk MpoTHBOPEUHIO.

B) U3 ycnous cnenyet, uto 99> c¢>2d +1 u a>3b+1. 3nauur, d < % =49.

HWcnone3ys HepaBeHeTBa a >3b+1, ¢>2d +1, d <49 n b>10, nonygaem
3a+2c¢  9b+4d +5 5b+5 5b+5:9_ 240 o240 _ 291

= > £ _ 47
brd © brd T hrd 2 hea0 ) 54920 59 59
_ _ 3a+2c _291
Mycte a=31, b=10, ¢=99 u d=49. Torma brd - 59 CnenoBarelbHO,
3a+2c 291

HaMMCEHbIIEC BO3BMOXKXHOE 3HAYCHHUE ,E[pO6I/I hid paBHO E .
+

OtBeT: a) 1a, Hanpumep, ecit a =10, b=50, c=15 u d =45 0) Her; B) %

Copep:xanue KpuTepus Banabl
BepHo monyuyeHsl Bce mepeddcieHHble (CM. Kputepuid Ha 1 Oain) 4
pe3yJIbTaThL.
BepHo monydeHB! TpU U3 MepednclieHHBIX (CM. KpuTepwit Ha 1 OGaim) 3
PEe3yJIbTATOB.
BepHo monydeHsl 7Ba U3 MEPEUYHCICHHBIX (CM. KpuTepud Ha 1 Oamn) 2
Pe3yJIbTaTOB.
BepHo nosryyeH oMH U3 CIIEAYIONMX PE3YIIbTaTOB: 1

— 000CHOBaHHOE pelICHHE MYHKTA d;

— 000CHOBaHHOE peLICHUE MTYHKTA 0;

— HCKOMas OLICHKA B ITYHKTC 6,

— B NyHKTE 6 MpHBeAEH INpHUMEp, OOCCICYNBAIONMINA TOYHOCTh
OpEABAYIICH OLCHKH.

Pemenue He COOTBETCTBYET HU OJHOMY U3 KPUTCPHUCB, NCPEUUCIICHHBIX 0
BBIIIC.

Maxcumanvnwiii bann 4
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Ten. (495) 789-35-91; www.mdk-arbat.ru

* MarasuHn «Mosoziast ['Bapaus» (pabotaeT uHTepHeT-Mara3uH): yi. b. [TonaHka,
Z. 28; Ten. (499) 238-50-01, (495) 780-33-70; www.bookmg.ru

* MarasuH «bubnno-Ino6yc» (paboTaeT UHTepHET-MarasuH): yiI. MscHUIKas,
I.6/3, ctp. 1; Ten. (495) 781-19-00; www.biblio-globus.ru

* CropTkoMILTeKC «OMuMIINMcKU», 5-i1 aTax, Touka 62; Ten. (903) 970-34-46

* CeTb KHOCKOB «AprymMeHT» B MI'Y; Ten. (495) 939-21-76, (495) 939-22-06;
WWW. arg .ru

* CeTb MarasmHoB «Mup IIKOJbHUKa» (paboTaeT MHTEPHET-MarasuH);
Ten. (495) 715-31-36, (495) 715-59-63, (499) 182-67-07, (499) 179-57-17;
www.uchebnik.com

* CeTb Maras3uHoB «lIlar k naTtepke»; Tena. (495) 728-33-09, (495) 346-00-10;
www.shkolkniga.ru

* Vzpatenbckada rpymnmna URSS, HaxuMoBckult pociiekT, /. 56, BeicTaBoYHBIHM 3a1
«Hayky — Bcem», Tes1. (499) 724-25-45, www.urss.ru

* KHIDKHBIN Mara3wH U3JaTeNbCKOro JoMa «IHTeIeKT» B T. JoNTronpyAHBIN:
MO®TU (HOBHIH KOpmyC); Ten. (495) 408-73-55

Hamm maptHeps! B CaHkT-IleTepGypre

* CankT-IleTepOyprekuti Jlom kauru: HeBckuii mp-T, A. 62; Ten. (812) 314-58-88
¢ MarasuH «Mup Hayku ¥ MeAUIIHBL»: JINTeHHbIH IIp-T, 4. 64; Tei. (812) 273-50-12
* MarasuH «HoBas TexHudeckas KHUTa»: Vi3aMalioBckuil p-T, A. 29;
Ten. (812) 251-41-10
* VIH)OpMAaIIMOHHO-KHUTOTOPIOBBIN LIEHTP «AKaZleMUYecKas JUTepaTypar»:
BacwibeBckuii ocTpoB, MeHzeneeBcKas IUHYSA, 1. 5
* Kuiock B 3ganuu ¢usudeckoro dpaxynbreTa CII6IY B [leTeprode;
Ten. (812) 328-96-91, (812) 329-24-70, (812) 329-24-71
* NzgatenbcrBo «IleTpornud»: ®apdoposckad, 18, k. 1; Ten. (812) 560-05-98,
(812) 943-80-76; k_i_@bk.ru, k_i_@petroglyph.ru
* CeTb Mara3uHoB «YueOHas uTeparypa»; Tei. (812) 746-82-42,
Tei1. (812) 764-94-88, Ten. (812) 235-73-88 (106. 223)

Hamm mapTHepsl B YensaOuHCKe
* MarasuH «bubauno-Inobyc», yin. MongaBckas, 4. 16, www.biblio-globus.ru
Hauru napTHepsl B YkpauHe

* Anexcanzp EnncaBeTckuii. PacchbIKa KHUT HaJIOXKEHHBIM ILUIATEXOM IO
Vkpaune: ten. 067-136-37-35; df -al-el@bk.ru
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