MaTtemaTumKa, 11.

Enunsbiii rocygapcrBernbiii 3k3amen 1o MATEMATHUKE

JleMOHCTPALIMOHHBIH BapUAHT
KOHTPOJIBHBIX HM3MEPHUTEIbHbIX MATEPHAJIOB
1Jis1 mpoBeaeHus B 2027 roay eAMHOro rocy1apcTBEHHOI0 IK3aMeHa 110
MATEMATUKE

IosicHeHHsl K 1€eMOHCTPALMOHHOMY BAPHAHTY KOHTPOJBbHBIX
H3MepHUTeNbHBIX MaTepuanoB 1ias EI'D mo maremaruke
2027 rona

JIeMOHCTpallMOHHBI  BapWaHT TMpeJHA3HA4YeH JJIsi TOro, 4YToObl JaTh
peACTaBICHUE O CTPYKType OyIyIIMX KOHTPOJIBHBIX H3MEPHUTEIBHBIX MAaTepPUAJIOB,
KOJIMYECTBE 3aJlaHui, UX (POpME U YPOBHE CIOKHOCTH.

3aaHusl JIEMOHCTPAIIMOHHOTO BapuWaHTa HE OTpakaloT BCEX BOIPOCOB
COJIEp>KaHMs, KOTOpbIe MOTYT OBITh BKIJIIOYEHBI B KOHTPOJBHBIE HU3MEPHUTEIIbHBIC
matepuanbl B 2027 romay. Crpykrypa paOoThl TpHBeAeHa B crenudukanum, a
MOJIHBIA TEepEeUeHb BOMPOCOB — B KoJU(PUKATOpax DIJIEMEHTOB COJACPKAHHUS U
TpeOOBaHUN K YPOBHIO TOJTOTOBKU BBITYCKHUKOB OpTraHU3aluil 00pa3oBaHUs s
IPOBEACHUSI €IMHOTO TOCYJapCTBEHHOr0 3k3aMeHa 2027 r. mo MaTeMaTHKeE.

DK3aMeHaIlMOHHAasl paboTa COCTOMT M3 JBYX 4YacTei, KOTOPhIC Pa3n4yarOTCs
0 COJEPKaHUIO, CJIOXKHOCTH W 4YHCHy 3adaHuil. OnpeaensronuM MNpU3HaAKOM
KaXXI0i yacTu paboThl sSBIsieTCA (popMa 3adaHMi:

~4acth | comepxut 12 3amanuii (3aganust 1-12) ¢ KpaTkuM OTBETOM;
~4acTh 2 conepkut 4 3amanusa (3agaHus 13—16) ¢ KpaTKuM OTBETOM U MATH
3agaHuil (3aganus 17-21) ¢ pa3BEPHYTHIM OTBETOM.

[Io ypoBHIO CIIOXHOCTH 3aJlaHUsS PACTIPEACISIOTCS CIEAYIOININMM 00pa3oM:
3aganus 1—12 uMeroT 0a30BBIM ypoBeHb, 3ajaHusl 13—20 — MOBBIMIEHHBI YPOBEHb,
3agaHue 21 OTHOCATCS K BICOKOMY YPOBHIO CJI0KHOCTH.

3ananue ¢ kpaTkuM oTBeTOM (1-16) cumTaeTcs BBIMOTHEHHBIM, €CJIM B OJIaHKE
orBeToB Ne 1 3alduKCUpOBaH BEpHBIM OTBET B BUJE IIEJIOTO YMCIA WM KOHEYHOM
JECATUYHON JTpOOH.

[IpaBusibHOE peleHne KaXxa0ro 13 3aganui 1-16 orieHuBaeTCs OJHUM OaJIOM.

[IpaBuiibHOE pelIeHre Kakaoro u3 3amanuii 17 - 19 onenuBaercs- 2 6ayiaMu;
3amanue 20 — 3 Gayutamu u 3amanue 21 —4 Gamramu. MakcuMaabHBIN TTEPBHYHBIN
OaJi 3a BBITIOJIHEHHE BCEl paboThl — 29 Gaos.

[IpuBenéHHbIE KPUTEPUU OLICHUBAHMS IO3BOJISIIOT COCTaBUTH MPE/ICTABICHUE
0 TpeOOBaHUAX K TMOJHOTE M MPAaBWIBHOCTH pemeHuid. K kaxmomy 3amaHuio c
pPa3BEPHYTHIM  OTBETOM,  BKJIIOUYEHHOMY B J€MOHCTPAllMOHHBIA  BapHUaHT,
npejiaraeTcs OJHO U3 BO3MOYKHBIX PEIICHUM.

JIeMOHCTpallMOHHBI BAapUAHT KOHTPOJBHBIX HM3MEPUTEIbHBIX MAaTepHAIOB,
CUCTeMa OIICHWBAaHMS, crHenupuKanmus W KOAU(DHUKATOPHI MOMOTYT BBIpabOTAThH
cTpaTeruio noAarotToBku k EI'D mo mMarematuke.
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HNHcTpyKUMS 0 BHINOJHEHUIO PA00THI

DK3aMeHallMOHHas paboTa COCTOMT M3 JBYX YacTed, BKIIOYAIOIIUX B ce0s
21 3apanme.

Yacte 1 coxmepxut 12 3amaHuil 6a30BOrO ypOBHSI CJHOKHOCTH C KpPAaTKUM
OTBETOM.

YacTte 2 comepkuT 4 3a1aHUs MOBBILICHHOTO YPOBHS CIIOXKHOCTH C KPAaTKUM
OTBETOM M 5 3aJaHUil TOBBIIIEHHOTO M BBICOKOTO YPOBHS CIIOXKHOCTH C
Pa3BEPHYTHIM OTBETOM.

Ha BblnosiHeHHE 3K3aMEHALMOHHOM paboThl IO MaTeMaTHKE OTBOJIUTCS 3 yaca
55 munyt (235 munyt). OTBETHl K 3a7aHusM 1—16 3amMchIBalOTCS B BUJE LEJIOTO
yucia WIM KOHEYHOUW JECATUYHON APOOH.

Yucna 3anuiuuTe B MOJS OTBETOB B TEKCTE pabOTHI, a 3aTEM MEpPEeHECUTe B
Os1ank otBeToB No 1.

Otser: —-08 . 1W-0,8

[Ipu BeIMonHeHUU 3amanuii 17-21 Tpebyercs 3amucarh TOJHOE pEUICHUE U
OTBET B OyiaHke oTBeTOB No 2.

Bce 6nanku EI'D 3anmonsstorcs sipkuMu 4€pHBIMH depHUiIamu. Jlomyckaercs
UCIIOJIb30BAaHUE IeJINEBOM, KAIWJUIPHOU WJIA NIEPHEBOU PyUEK.

[Ipn BBINOJHEHWM 3aJaHUN MOXKHO TIOJIb30BAaThCS UYEPHOBUKOM. 3allUCU B
YEpHOBHUKE HE YUUTHIBAIOTCS MIPU OLIEHUBAHUU PaOOTHI.

bamnel, mnonydeHHsle BamMu 3a  BBINOJHEHHBIE 3aJaHUS, CYMMHUPYIOTCS.
[TocrapaiiTech BBINOJHUTH KaK MOKHO OoJjblle 3aaHui M HaOpaTh HamOOIblIee
KOJINYECTBO OaJlIoB.

Kenaem ycnexa!

Omeemom K 3a0anusam 1-16 saensaemca wuenoe uUUCIO UIU KOHEUHAA

oecamuunan 0poov. Omeem cnedyem zanucamv ¢ bBJIAHK OTBETOB Mo 1
Cnpasa om HoOMepa 6bINOJIHAEMO20 3A0AHUA, HAYUHAA C NEPEoil K1emouKu.
Kaxcoyio uyugpy, 3nax munyc u 3anamylo nuwiume ¢ omoeabHoll KienouKe 6
coomeemcmeuu ¢ npueeOéHnviMu 6 oaanke oopasyamu. Eounuyor usmepenuii
nucamov He HYCHO.

Yacrts 1
1. Ilpocmeiiwue 3a0auu.
Ha aBro3ampaBke kimeHT otaajg kaccupy 1000 pyOJieii m mompocus 3ajJMTh
OeH3uH 10 mouaHoro Oaka. Ilena Oen3una 30 py0. 20 xom. Cpaym KJIHEHT
noayuns 63 pyo. 80 kon. Cko/1bK0 JUTPOB 0eH3UHA OBLI0 3aJIUTO B 0aK?
Pewienue.

[Tockonbky crmaya cocraBisiet 63 py6. 80 kor., Ha 6eH3uH oTpayeHo 936 pyo.
20 xom. Paznemum 936,2 na 30,2

936,2 9362
30,2 302

31

Nrak, B 6ak Obu1 3anuT 31 nutp OeH3UHA.
OtBeT: 31
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/I npUroTroBJieHHMs MapuHaaa s orypuoB Ha 1 smutp Boasl Tpedyercsa 10 r
JIUMOHHOM KHCJI0THI. JIMMOHHAsA KHCJI0TAa NPOAaeTcd B NMakerukax mo 15r.
Kakoe HanMeHbIIee YHCJI0 NAYEeK HYKHO KYNIMTh X03siliKe 1Jisl IPUTOTOBJICHHUS
8 1uTpoB mapunana?

Pewenue.

Jlnst mpurotoBiieHus 8 nuTpoB MapuHana norpedyercs 10 .8 =80 r. 1UMOHHOM
kucaotTsl. Paznenum 80 Ha 15:

80 16 15+1 1 1
B3T3 3 0 T370%
3HAUYUT, HY>KHO OyJeT KynuTh 6 MaKeTHUKOB.

OTBerT: 6.

2. 3adauu Ha npoueHmbol.
Kunuent B3s1;1 B 6anke kpeaut 12 000 pyoJieii Ha rog mox 16%. OH 10/1:keH nora-
IATh KPeIHuT, BHOCS B 0AHK e:XKeMeCSiYHO OJUHAKOBYI0 CYyMMY JeHer, ¢ TeM,
4YTOOBI Yepe3 rojJ BbIIJIATUTH BCIO CYMMY, B3SITYI0O B KpeJUT, BMeCTe ¢ NMPOIleH-
TamMH. CKOJIbKO py0J/ieH OH 10JI2KeH BHOCHTDH B 0aHK esKeMeCAYHO?
Pewenue.

Uepe3 ron kimueHT JoibkeH OyxaeTr BwimuiatuTh 12 000+ 0,16.12 000 =13 920
pyoueit. Paznenum 13 920 py6. Ha 12 mec.:

13920
— = 1160

12 py0./Mec.

3HAYNT, KIUEHT JOJDKEH BHOCHUTH exeMecsidHo B 6ank 1160 pyOrei.
OtBeT: 1160.
WIn
Hanor na noxoasl cocrasiasier 13% ot 3apadorHoii miartsl. [locie ynep:xanus
HaJsiora Ha aoxoabsl Mapust KoncrantunoBHa noayumnia 9570 pyo.eid. CkoabKo
pyOJieii cocTraBisieT 3apadoTHas niiata Mapun KoHCTAHTUHOBHBI?
Pewenue.

ITycTe 3apaborHas miata Mapun KoHCTaHTHHOBHBI COCTaBISET X pyosieid. Torma
x—0,13x=9570 < 0,87x =9570 & x=9570: 0,87 < x = 11000.

3HauuT, 3apmiata Mapuu KoncrantunoBHbI coctaisiet 11 000 pyOnei.
Otet: 11 000.

3. Umenue zpapuxos_u_ouazpamm. 46,4 1
Ha pucyHke KHPHBIMM  TOYKAMHU
MOKAa3aH KYpPC KHTAlCKOro 0aHs,
ycraHoBJIeHHbIN LlenTpodankom P®, Bo
Bce paboume OHU ¢ 23 ceHTA0ps mo 23 _
okTsa0pss 2010 roma. Ilo ropusonTamm ., |
YKa3bIBAOTCH  4YHCJa  Mecsla, MO0 450 .
BEPTHKAJM — I[€HA KUTAWCKOI0 HAHSA B 44.5 |
pyoasix. Jliasi HArJIAAHOCTH KHPHbIE .6
TOYKH HA PUCYHKe COCJIMHEHbI JUHHeH. 71—
Onpegenure Mo PHCYHKY HAUMEHbINMEA *°
KYPC KHTAHCKOIr0 KaHf 32 YKa3aHHBIU
nepuoa. Orser gaire B pyoJsix.
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Pewenue.
W3 pucyHka BHIHO, YTO HAaWMEHBIIUWA KypC KHUTAMCKOro 0aHs ObUI YCTAHOBJIEH &
OKTS0pst 1 cocTaBui 44,3.

OrtBerT: 44,3

W 200

Ha auarpamMmme MOKa3aHa | . .
cpelHeMeCcAYHAasl TeMIepaTypa Bo3ayxa B
Hu:xxnem  Hosropoane (I'opbkom) 3a
Kakapli  mecsan 1994  roma. Ilo
TOPM30HTAJIM YKA3bIBAKTCA MeCSlbl, 10
BEPTHKAJIN — TEMIIEpaTypa B rpajaycax 1t 1232 als|el7]a|owlnln]
Heabcus. Onpegejsure mo auarpamme,
CKOJIbKO ObLIO MecsiIeB, KOIJa

120

&

cpeaHeMeCcAYHasA TeMmeparypa | -uzs
npesbimajia 4 rpaagyca leascus. 169
Pewenue.

W3 nuarpaMMbl BHJIHO, YTO OBLIO 7 MECSIEB, KOTJa CpeaHEMECsSYHas TeMIiepaTypa
npeBsbiana 4 rpaayca Llenbeust (cM. pUCYHOK).

OTtBert: 7.
4. Paboma c hopmynamu.
a’+b?+c?
TeopeMy KOCHHYCOB MOKHO 3alucaThb B BHJE, COSY = —a,  Tea buc—

CTOPOHBI TPEYIroJbHUKA, a ¥ — yroJ Me;kay cropoHamu a u b. TloJb3ysich 3TOi

dopmyJioii, HaliguTe BeJUYUHY COSY ecima =5, b=8uc="71.
Pewenue.

a?+b?+c?

[ToacTaBuM maHHBIC BEIUYHUHBI @, b, ¢ B GOPMYITy: COSY = s
a

5248272 25+4+64—-49 40 |1

. [ony4uaewm:

COSY=—— 38 - 80 80 2 »°
Otser: 0,5
NJIN

Cpennee reomeTpuveckoe Tpéx umncea a, b u c. BbluYMcasieTCHa M0 popMmyJie
3
g = Vabc . Boluuciure cpeiHee reomerpudeckoe unces 12, 18, 27.

Pewenue.
[ToncTaBum 3HaueHHS B HQOPMYITY U BBIYUCIIAM:

¢=v12-18-27=v4-3.2.9.9.3=v23.36=2.32 = 18.

OtBert: 18.

5. Keadpammnasa peuwiémka, KOOPOUHAMHAA NJAOCKOCHb. 11T

Ha kuaeruaroit Oymare HapucoBano aBa kpyra. I[lnomagb ,
BHYTPEHHET0 Kpyra pasHa 1. Hajiinure miomaib f \_3‘
3alITPUXOBAHHOM (PUIYPBI. \ NEEEEY
Pewienue. I
[Inomaan KpyroB OTHOCATCA Kak KBajgpaTbl MX paauycoB. Panmyc S

BHEIIHErO Kpyra paBeH 6, paauyc BHyTpeHHero paBeH 3. Ilockoiibky paauyc
0oJIbIIIEr0 Kpyra BJIBOE OOJbIIE paguyca HAUMEHBIIEro Kpyra, IUomaab OOJIbIIEro
2027 .
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Kpyra BueTBepo Ooublle Iomaad Menblero. CrenoBaTenbHO, OHa paBHa 4.
[Inomaap 3aITPUXOBAHHON (PUTYPBI paBHA pa3HOCTH Iutonaaeit kpyros: 4 — 1 = 3.
OtserT: 3.

WIn

Haiinure mnuomaaps 4YeTbIpexyroJibHMKA, BepPLINHBI
KOTOPOro uMerT koopauHarsl (8; 0), (9; 2), (15 6), (05 4).

Ha

Pewenue.
Inomane YETBIPEXYTOJIbHUKA
paBHa Pa3HOCTU IUIONIAJU TMPSIMOYTOJbHUKA M YETHIPEX

NPSAMOYTOJIBHBIX TPEYroJbHUKOB. [loaTOMy
1 1 1
S=6-9—=-4.8—=-1-2—=-1.2—=-4-8=20
2 2 2 2 oM.

OTBeT: 20

6. Hauana meopuu gepoamuocmeil.

Hayuynass koHdepeHuuss nposoaurcsa B S aHei. Bcero 3amianuposBaHo 75
AOKJIAJ0B — MepBble TPU AHA m0 17 MOKIaA0B, OCTAJbHbIC paclpeeseHbI
NMOPOBHY MeEXIy 4eTBepTbiM M NATbIM AHAMH. [lopsgok gokiaaxos
omnpeaessiercs ;xkepedbéBkoil. KakoBa BeposiTHOCTB, UTO J0KJIax npodeccopa M.
OKa’KeTCH 3aIJIAHUPOBAHHBIM Ha MOCJIEeAHUI 1eHb KOHepeHun?

Pewienue.

3a mepBble Tpu nAHS Oyner mnpoudTaH 51 1oKiaa, Ha MOCJIEIHUE JBa JTHS
mianupyercs 24 nokinana. IloatoMy Ha mocienHHWl JI€Hb 3arulaHUpoBaHO 12
JOKJIaIOB. 3HAYUT, BEPOSTHOCTH TOTO, 4YTO JOKJIaa mnpodeccopa M. okaxkercs

. 12
3aIIaHMPOBAHHBIM HA MOCJEIHUM IeHb KOH(EepeHIInU, paBHa = 0,16

OTBerT: 0,16.

WIH

Ilepen Havajgom @QyT00JBLHOTO MaT4a Cyabsi OpocCaeT MOHETKY, 4YTOObI
omnpeaesuTh, Kakasg U3 KOMaHJA HA4YHET urpy ¢ msadyom. Komanpa «Pusuk»
UIpaeT TPM MaT4a ¢ pa3HbIMH KoMaHAamu. Haiizure BepoATHOCTH TOr0, 4YTO B
3TUX Urpax «®@u3uK» BbIUTPaeT :Kpeduii pOBHO ABa pa3a.

Pewenue.

O6o03HauUM «1» Ty CTOPOHY MOHETBI, KOTOpas OTBEYACT 3a BBIMTPHIII >KpeOus
«Du3zukom», IPYryr0 CTOpPOHY MOHETHI 0003HaumM «0». Torma OJaronmpusATHBIX
xomOunanmii Tpu: 110, 101, 011, a Bcero xomounanmii 2° = 8: 000, 001, 010, 011,
100, 101, 110, 111. Tem cambiM, HICKOMasi BEPOSITHOCTh PaBHA:

3
- =10,375.
3 :

OrserT: 0,375.

7. Ilpocmeiiwiue ypasuenus.

6x—15
- Ecnu ypaBHeHue umeet 0oJiee

Hajignte KOpeHb YPABHECHUSA: X =
X—

OJHOI'0 KOPHS, B 0TBETC YKAKHUTE 00JILIIUH M3 HHUX.

2027r.
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Pewenue.
O6macTh TOMyCcTUMBIX 3HauenHit: X —2 # 0 x# 2 [Ipu x #2 HOMHOXHM Ha
3HAMEHATEIb:
 6x—15
= x—2

W

X =
ex(x—2)=6x—15x-8x+15=05

X

O6a xopus nexat B O/13. bonbimii U3 HUX paBeH 5.
OtBer: 5.

WIH
Haiigure xopenb ypaBHeHusi: Vv—72 — 17x=—x. Eciim ypaBHeHue HMeeT
00J1ee 0OTHOT0 KOPHS, YKAKUTE MEHbIINH U3 HUX.
Pewienue.
Bo3Benem B kBazpar:

x=-9,
— 72— 17x = x°. X+17x+72=0, ' x= -0,
V=12 —17x=—x& PR el [x=-8, &
—x=>0 x<0 xX=—
x<0
OrBeT: — 9.

& Ilnanumempus : 3a0auu , c6:A3aHHbIE C V2IIAMU.

B Tpeyroabnuke ABC yroa C paBen 90°, cosA =

BC =5. Haiigure AC. ,,/o\

a |G
=

Pewenue. 4= B
HNmeewm:
V3
AC — BC BCcosA  BCcosA  5-% _s V5 5 s
tgA sinA V1 —cos2A 1— 2'5_5 5 25 '

OTBerT: 2,5.
WIn 7]
B Ttpeyroabuunke ABC AC= BC, AB =10, Bbicora AH C
paBHa 3. Haiinute cunyc yriaa BAC.

Pewenue.
Tpeyronsuuk ABC paBHOOEIPEHHBIH, 3HAYUT, yrasr L B
BAC n ABH paBHBbI KaK yIJIbl TP €0 OCHOBAHHH.

AH 3
in/BAC = sin/ABH = — = — =0(,3.
sin sin 1B - 10 ,

OrBerT: 0,3.

9. Anaau3 rpa¢MKoB U IMArpaMM.
Vi Ha pucynke mn3zo0paxkén rpaduxk yHkumu y = f(x).

Yucna a, b, ¢, d v e 321a10T HA OCHU X YeThbIpe HHTEPBaJAa.

P Y =7 () IHoab3ysich rpa)ukoM, NOCTABbTE B COOTBETCTBHE KAXK-
y=rix) 4~ .
pd JOMY HWHTEPBAJY XapaKTePUCTHUKY (YHKUMH WIH eé

\ / MPOU3BOIHOM.

\ -
hY

8
L
o
oy

—m

|
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Huke yka3anbl 3HA4YeHUS IPOM3BOJAHOM B JaHHbIX To4KaX. [loab3ysch rpadu-
KOM, IIOCTABbTE B COOTBETCTBHE KAK/I0H TOYKE 3HAYCHHE POU3BOJIHOM B HEil.

TOYKH 3HAYEHUWSA MPOU3BOJIHOM W ®YHKIIUN.

A) (a; b) 1) npou3BoHAsi OTPULIATEIbLHA HA BCEM HHTEpPBaJIe

b) (b; ¢) 2) Npou3BOJAHAA MOJIOKUTEJIbHA B HAYAJIe HHTEPBAJIA U
B) (c; d) OTPHULIATE/IbHA B KOHIIE HHTEPBAJIa

I') (d; e) 3) pyHKUUA OTPULIATEIbHA B HAYAJIe HHTEPBAJIa U 10-

JIO)KUTEJIbHA B KOHIIE HHTEepBaJia
4) Npou3BOAHAA MOJIOKUTEJIbHA HA BCEM MHTEpPBaJie

3anummure B OTBET IU(PHI, pacIoNOKUB HX B IMOPSJIKE,
COOTBETCTBYIOIIEM OyKBaM: A | b | B I

IlosicHeHUe.

Ecnmu pyHKIMS BO3pacTaeT, TO MPOU3BOAHAS TTOJIOKHUTEIIBHA U HA000POT.

Ha untepBane (a;b) npousBoaHasi MOJOXKUTEIbHA BHAaUaje UHTEpBaIa U OTPHUIIA-
TEJbHA B KOHIIE, IOTOMY UTO (YHKIIMS BHaYajie BO3PACTACT, a [IOTOM YOBIBACT.

Ha unTtepBaine (b;c) mpou3BoHAs OTPUIIATEIIbHA, TOTOMY YTO (DYHKIIHS YOBIBACT.

Ha unTepBane (c;d) hyHKIusS oTpHIIaTeSIbHA B HaYale HHTEPBajia U MOJIOKUTEIb-
Ha B KOHIIC UHTEPBAaJIA.

Ha unTepBane (d;e) mpou3BoHas MOJIOKHUTEIbHA, IIOTOMY 4YTO (DYHKITHS BO3pac-
Taer.

Takum obpaszom, nomydaem cootBeTctBue A — 2, b—1,B—3ul —4.
OtBeT: 2134.
WIn
Ha rpajuke wu3o0OpakeHa 3aBHCUMOCTDH
CKOPOCTH [BHMKEHHUSI JIErKOBOI0 aBTOMO-
OMJIA HA IYTH MEXIY AByMs ropogamu ot 60
BpeMenn. Ha BepTHKaJILHOH OCH OTMeYe- 4
HA CKOPOCTh B KM/4, HQ TOPU30HTAJIbHOM . /
— BpeMsl B yacax, mpoiiejaiiee ¢ Hayajia
ABUKEHHUS aBTOMOOMJIS. 0 -
IMoab3ysich rpa)uKOM, MOCTaBLTE B c00T- U 1 2 3 4 5
BETCTBHE KA:K/I0MY HHTEPBAJTy BpeMEHH XapaKTEePUCTHKY IBHKEHUsSI ABTOMOOH-
JISl HA 3TOM HHTepBaJIe.

80

HHTEPB‘AEII;) 1 BPEME- XAPAKTEPUCTHUKU ABUKEHUSA
A) BTOpPO# Yac myTH 1) aBTOMOOMJIb He Pa3rOHSICS, U He-
b) Tperwnii yac nytu KOTOpOe BpeMsl exaJl ¢ IOCTOSIHHOM CKO-
B) yeTBépTHIi Uac POCTHIO

myTH 2) cKOpOCTH ABTOMOOWJISI IIOCTOSTHHO
I') nareiit yac nmyTu CHUZKAJIACH

3) aBTOMOOMIIB C1eJ1aJ1 OCTAHOBKY
4) CKOPOCTH AaBTOMOOMJISA IOCTUTJIA
MaKCHUMYMa 32 BCé BpeMsl IBHKEHUS
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3anuiuTe B OTBET HU(PHI, PACIIOIOKHUB UX B MOPSIAKE, CO-

OTBETCTBYIOIIEM OyKBaM:

IHosicuenue.

Ha npoTspkeHnHr BTOPOro yaca MyTH aBTOMOOWIIb HE PA3TOHSIICA M HEKOTOpOE
BpEMsI €XaJI C MIOCTOSSHHOW CKOPOCTBIO.

Ha npoTskeHun TpeTbero yaca myTH aBTOMOOMIIb OCTAHOBUJICS, @ 3aTEM MPOJI0J-
KW IBUKEHUE.

Ha npoTspkeHnn 4eTBepToro yaca myTd aBTOMOOMIIb HA0pal MaKCUMAaJIbHYIO CKO-
POCTb.

Ha npotsxeHuu natoro yaca myTu CKOpOCTh aBTOMOOWIIS Iajaia.

Takum o6paszom, nonyyaem coorsercteue: A — 1, b—3,B—4ul —2.
OtBeT: 1342.

10. Cmepeomempus.

B ocHoBaHMM NPAMON NPHU3MBI JIEKUT POMO € AMATOHAJISIMH,
paBHbiMu 6 u 8. Ililomans ee moBepxHocTu paBHa 248. Haiiaure
00KOBOE pedpPo ITOI NPU3MBI.
Pewienue.

Cropona poM0a a BeIpa)KaeTCs 4epe3 ero AuaroHain 4 u @2 kak v o

I 7 ) 1
a=—+/dy+d5=25 Sp=—=did» =24
2V Mnomans pomba 2 )

Torma 6okoBoe peOpo HaitieM U3 BBIPAXKCHHS JIJIS TUIOIIAI1 TTOBEPXHOCTH:
S - 25})01\16& 248 - 48

§=2§ 4aH < H = = =10
pomba +4a I 50 ‘
OtserT: 10. ,
413 Bl

HJIu /F\
B npsimoyroasnom napasuienenunene ABCDA;B1CiD; u3- n | \\ G ‘
BeCTHO, 4T0 DD =1, CD=2, AD=2 Hajinute JJIMHY 1HATOHA- S
JIN CAI - ""a_}:

D C

Pewienue.
Haiinem auaronans AC npamoyromsauka ABCD. 1o Teopeme ITudaropa

AC = AD?+CD? = /8
Paccmotpum nipsimoyronbHsii Tpeyromsauk A 1AC. TTo Teopeme ITudaropa
CA1=1\/CA2+AA>=8+1=3

OTBerT: 3.

11. Boioop onmumanbvno2o gapuanma

st TpancnopTUpoBKU 45 TOHH rpy3a Ha 1300 kKM MOKHO BOCIOJIB30BATHCHA
yciayramMmm oOaHoii u3 Tpex ¢upM-nepeBo3UynkoB. CTOMMOCTH NEPEBO3KH H
rpy300JbeMHOCTh ABTOMOOW/IEH /JIs1 KaX/JA0ro0 IMepeBO3YMKa YKa3aHa B
tabaunme. Ckoabko pyOJieldi npuaercs 3alJIaTHThL 32 CaMYI0 JIelIeBYHO
nepeBo3Ky?

CrounmMocTh nepeBo3KH oaunM | I'py3onoabemMHocTh
IlepeBo34ukK | aBTOMOOWIIEM aBTOMOOWIIeH
(pyo. Ha 100 xm) (TOHH)
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A 3200 3,5

b 4100 5

B 9500 12
Pewenue.

PaccMoTpuM Bce BapuaHTHI.

Jlist mepeBo3ku 45 TOHH rpy3a NEpeBO3YUKY A MOHanooutcs 13 aBTOMOOMIIEH.
CrouMocTh TIepeBO3KU KaxIbIM u3 HuX coctaBut 32 . 1300 =41 600 py0. Ilomnas
ctoumocTh niepeBo3ku 41 600 . 13 = 540 800 pyO.

Jlnst mepeBo3ku 45 TOHH rpy3a NepeBO34YUKYy b moHagoOuTcs 9 aBTOMOOMIIEH.
CtouMOCTh TIepeBO3KM KaxXIbiM n3 HUX cocTaBuT 41 .1300 = 53 300 py0. IlomHas
ctoumocTh TiepeBo3ku 53 300 .9 =479 700 py0.

Jnst mepeBo3ku 45 TOHH Tpy3a NEpeBO3UMKY B moHanooutcss 4 aBTOMOOWMIIS.
CrouMocCTh MepeBO3KH KaxabiM U3 HuX coctaBut 95 . 1300 =123 500 py06. monHas
ctoumMocTh TiepeBo3ku 123 500 . 4 =494 000 pyO.

CroumMocTh camoii aenieBoit nepeBo3ku coctaBut 479 700 pyo.

Oteet: 479 700.

WIn

B Ta0umue yka3zaHbl cpeaHue LeHbI (B py0JsixX) Ha HEKOTOpPble OCHOBHBIE
NPOAYKTHI NUTAHUA B TPex ropoaax Poccum (o nannbiM Ha Havyaso 2010 roxa).

HauMeHoBaHMe POYKTA Teeps |JIuneuk | bapuaya
[Timennunbit x51e6 (6aTOH) 11 12 14
Mosoko (1 auTp) 26 23 25
Kaprodens (1 xr) 9 13 16
Croip (1 xr) 240 215 260
Msico (roBsimuna) (1 kr) 260 280 300
[Tonconneunoe macno (1 nmutp)| 38 44 50

Omnpenenure, B KaKOM M3 3THX TOPOAOB OKAXKETCA CaMbIM JelleBbIM
cJeayonmii Habop MPoAYKTOB: 2 0aTOHA MIIEHUMYHOro XJjebda, 3 Kr kaprodes,
1,5 kr roBsiauHbl, 11 MOACOJIHEYHOro Macja. B oTBeT 3amuiuunTe CTOMMOCTD
JAHHOT0 Ha0opa NMPOAYKTOB B 3TOM ropoje (B pyoJsx).

B Teepu ctoumocTs 2 6aTOHOB mIIeHWYHOTO xyeba, 3 kr kaprodens, 1,5 kr
TrOBIIMHBI, 1 1 moJjicotHeyHoro macia coctaBur 11 .2+9.3+1,5.260+1.38=477
pyo.

B Jlumenke croumMocTh 2 0aTOHOB MIIIEHUYHOTO Xjeba, 3 kr kaprodens, 1,5 kr
TOBSIMHBI, 1 J1 MOJACOIHEYHOTrO Maciia coctaBuT 12.2 + 13.3 +1,5.280 + 1 .44 =
527 py®.

B bapnayne ctoumocTts 2 6aTOHOB mMieHWYHOTo XJsieba, 3 kr kaprodens, 1,5 kr
TrOBIIMHBI, 1 1 mojacodHeYHoro macia coctaBut 14 .2 +16.3 +1,5.300 +1.50 =
576 py6.

Cawmpblii neméBpiii HAOOP MPOIYKTOB MOKHO KyNuTh B TBepu 110 1ene 477 pyo.
OtBet: 477
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12. IIpocmetiuiue nepagencmea
Kaxkaomy u3 4eTbIpéx HEPaABEHCTB B JIEBOM CT0J101e COOTBETCTBYET OJHO M3 pe-
LIEHWI M3 NMPABOro CTOJ0HA. YCTAHOBHUTE COOTBETCTBHE MEXK/Ay HEPaBEeHCTBAMU
U MHOKeCTBAMHM UX pelleHUI.

HEPABEHCTBA PEIIIEHUS
A) log,x >0 1) mﬂg L
B)2 " >2 2 L
—~_ <0 ] -1
B)x—1 3y s,
| -0 4 1
- : S
) x(x—1) ) =3 1
3anumuTe B OTBET HUQPHI, PACTIONOKUB X B MOPSIKE, R c 5 -
COOTBETCTBYIOIIIEM OYKBaM:
Pewienue.
Pemum HepaBeHcTBA:
A) logrx >0« log,x >log, 1l < x> 1
B) 277 >26827>2le ax>l1ex< -1
X
B) o <0< 0<x<1
x <0,
— >0
F).r(x—l) x> 1.
OTBeT: 3241.
W
Ha npsamou ormeuyeHo yucjo m v Touxku K, L, M u N.
K L mM N
—t—t—t——F
-1 0 1 2 3 4 3
TOUYKHA YUCJIA
A) K 1)6 —m
B) L 2) m*
B) M 3ym—1
NN 4) 2
m

3anmumuTe B OTBET LU(DPHI, PACIONIOKHB UX B MOPSJIKE,
COOTBETCTBYIOIIEM OyKBaM:

Pewenue.

3amMeTum 4YTO I <m<2, 3HAYUT
9 9

2
4<6-m<5 1<m*<4,0<m—1<1, 2<—-=<—1.
m

OtBeT: 4321.

He 3a0yobme nepenecmu éce omeemut ¢ 01ank omeemog Ne 1
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YACTD 2

Omeemom Ha 3a0anusn 13—16 0ondicHo Obimb uenoe 4YUCI0 UIU KOHEYHAs
decamuunan opodos. Omeem ciedyem 3anucamp 6 01anKk omeemos Ne 1 cnpasa
Om HOMepa GbINOIHAEMO20 3A0AHUsA, HAYUHAA C hepeoul Kiemouku. Kascoyw
uugpy, 3HAK MUHYC U 3aNAMYI0 RUWUME 6 OMOeNbHOU KilemouyKe 6
coomeemcmeuu ¢ npueeoOéHHvImMu 6 o1aunke oopazyamu. Eounuyvl usmepenuii
nucamo He HYHCHO.

13. Botuucnenus u npeoopazoeanus
2a—7b+5
Hajinure 6l1a-11b+50, ecain =

7a-2b+5
Pewienue.
Brinonnum npeodbpa3oBaHus:

2a—Tb+5
u =9=2a—T7b+5=63a—18b+45=6la—11b+40=0=
Ta—2b+5
= 6la—11b+50=10,
OtBerT: 10.
HJIN 2
Haiiagure 3HaYeHHEe BbIPAKEHU S @
Pewenue. 10+vo9l

Brinonaum npeodbpa3oBaHus:
2
(VI3+v7)"  13+201+7  20+2v91  2(10++01) _,
10+ +/91 10+ /91 10+ /91 10+ /91

OtBerT: 2.
E, Y
14. Cmepeomempus. = ! !
Haiigure 00beM MHOTOIPAaHHUKA, BepPUIMHAMH ' I L\
KOTOPOTO SIBJISIIOTCS 4| By
Touku A, B, C, D, E, F, A; npaBWILHONH WIECTHYI0JILHOI 2t -7

N
- “

npusmbl ABCDEFA{B{C{D{E{F1 nnomanb ocHoBauust N o
KOTOpOii paBHa 4, a 00KOBoOe peOpo paBHO 3.

A r=)
Pewienue.
OcHoBaHME NMUPAMUJIBI TAKOE K€, KAK OCHOBAHHE
IIPABWIBHOM LIECTUYTOJBHOW IPU3MBI, U BBICOTA
y HuX ob6mas. [ToaTomy

1 1 1

Vo = =Stunlnus = =Suplay = — 43 =4,
P 3 P P 3 pitop 3
OTBerT: 4.
WU
JaHbl aBe KPY:KKM OWIHHApUYecKod ¢opmbl. IlepBasg ————
KPY’KKa B I0JITOPAa pa3a HHUKe BTOPOH, a BTOpasi BIABOE ~
mupe neppoii. Bo ckoabk0o pa3 00béM BTOPOH KPYKKH ,;,l

OoJsiblIe 00bEMa nepBoOM? S
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Pewenue.

_ 2
O0BEM IMH]pA BBIUUCISETCS 1O opMyIie V' =7r"h Ogpem NIEPBOM KPYKKH

V1 = J'L'I"%hl

paBeH '00BEM BTOPOH KPYKKHU

V2 = ﬂr%hz = 7r(2r1)2—h1 = 67?7‘%/11 = 6V1. . .
paBeH 2 3Ha4yuT, 00HEM BTOPOM KPYIKKH B
iecTh pa3 0onblie 00bEMa NePBOK.
OTtBerT: 6.

15. Haubonvwee u naumeHnovuiee 3nauenue hyHKyuu.
Hajinure HauMeHnbiee 3Hauenue pynkuun y =4 tgx —4x — 1w + S Ha orpeske
T n]
4’ 4
Pewenue.
Haiinem npousBoaHy0 3a1aHHON QYHKITUU:

4 (
y = — — 4 =4
COos~x

—1) = 4tg’ x.

Haﬁ}IGHHaH MMpOU3BOAHAA HCOTPULIATCIIbHA HA 3aIdaHHOM OTPC3KE, 3a/laHHAA (1)YHKIII/I$I
BO3paCTaCT Ha HCM, IIO3TOMY HAMMCHBIIMUM 3HAYCHUCM (1)YHKIII/II/I Ha OTpPEC3KC

y(—f) =4tg(—£) +4-£—7r+5: 1.

cos2x

SIBIAETCS 4 4 4

Otger: 1.

WIH

Haiigure Touky Mmuanvyma gyakmmn  y = 3x — In(x + 3)3.
Pewenue.

3aMeTHM, 4TO y=23x—3In(x+3).

O6nacTh onpenenenusi GyHKIIMH — OTKPBITHIN JTIy4 (—3;+co0).

3
Halizem NpoOM3BOAHYIO 3aJaHHON (PYHKIIMU: V(x) =3— ey
X

o vy 3

Haiinem Hym MpoW3BOTHOM: 3 0 r— 2

x+3

Haiiniennas TouKa JeKUT Ha Tyde  (—3;+4o0).
OmnpenenuM 3HaKM MPOU3BOJHOW (PYHKUMH M M300pa3sMM Ha PHUCYHKE IOBEJIECHUE
byHKIMY:

(- +
¥ =3~ 2 _ X

min

Hckomas Touka MUHEMYyMa x=—2.
OTBeT: —2.

16. BeposiTHOCTH CJI0KHBIX COOBITHIA.
B Mara3uHe cTOAT ABa IJIaTEKHBIX aBTOMaTa. Kaskablii M3 HUX MOKET ObITh
HeHucIpaBeH ¢ BeposATHOCTHIO 0,05 He3aBucuMoO oT Apyroro apromara. Hainure
BEPOSITHOCTh TOI'0, YTO XOTH ObI OAMH ABTOMAT UCIPABEH.
Pewenue:
1) ABTomathl pabOTaOT HE3ABUCUMO JIPYT OT Apyra. BeposTHOCTh HEUCTIPaBHOCTH
Kaxoro cocrasirsieT 0,05.
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Haiinem BeposITHOCTB TOTO, UTO CIOMAIOTCSl 00a YCTPOICTBa cpasy:

P(06a neucnpasusi) = 0,05 - 0,05 = 0,0025.

2) Co0OpbITHE «XOTS OBI OJTUH aBTOMAT MCIIPABEH» MPOTUBOIIOIOKHO COOBITHIO «00a
HeucrpaBHbl». CyMMa X BEpOSITHOCTEN Bceraa paBHa 1.Berancinnum uckomyro
BEpOSITHOCTh: P(xoTs Obl onuH ucnpasen) =1- 0,0025 = 0,9975.

OtserT: 0,9975.

HNan

B simuke yerbipe CHHUX M LIECTh 3eJIeHbIX (ioMacTepoB. Diiomacrepsl
BBITACKHUBAIOT 110 0OYepeIH B ciy4ailHOM nopsjake. KakoBa BepoATHOCTH TOIO,
YTO NepBbIii pa3 3ejieHblil GuioMacTep NOSIBUTCH TPETHUM 110 CHeTy?
Pewienue.
1) YUtoOsl 3eneHsblil piioMacTep BIEpBbIE MOSBUIICS TPETHUM, NIEPBBIC J1BA
U3BJICYEHHBIX (bJromMacTepa JOJKHBI ObITh CAHUMHU, a TPETUN — 3esieHbIM. ckomas
koMOuHanus: Cunuit — CuHul — 3eJIeHBIH.
2) BeposiTHOCTB MIEpBOr0 CHHETO (hiioMacTepa.
N3navanpHO B sinuke 4 CMHUX U 6 3eseHbIX dioMacTepoB, Bcero — 10 mTyk.

. . 4
BeposiTHOCTB TOCTaTh MEpBBIN CUHUM (iiomacTep cocTaisieT: P = 7

3) BepostHOCTh BTOpOTO CHHETO (piioMactepa.
[locne mepBoro miara B giiyMke octaercs 9 gpomactepos, U3 KOTOPHIX 3 CUHHUX.

. 3
BeposiTHOCTB TOCTaTh elie OAuH CUHUI ¢uiomactep paBHa: P, = 5

4) BeposTHOCTB TPETHETO 3€JIEHOTO (hiromacTepa
Teneps B simuke octanoch 8 haomMacTepoB, U Bce 6 3eNeHbIX (HIOMacTepoB BCe ele

. 6
BHYTpU. BeposiTHOCTH OoCTaTh 3eieHbld (hiiomacTep coctaBiseT: Pz = 5

5) Pacuer 0o0111eit BEpOSTHOCTH.
Tak kKak COOBITHS MPOUCXOIAT MOCIETOBATEIBLHO APYT 32 IPYTOM, UX BEPOSTHOCTH

H€O6XO,III/IMO MMCPCMHOKUTD:

4 3 6
P:P1'P2'P3ZE - ; - 520,1

Htak, BEeposSTHOCTH TOTO, YTO MEPBBIN 3€JCHBIN (hjIoMacTep MOSIBUTCS TPETHUM 10
cuety, coctaiset 0,1.
Otser: 0,1.

He 3a06yobme nepenecmu eéce omeemsl 6 01aHK omeemos Ne |

Jlna 3anucu pewenuit u omeemoe Ha 3adanusn 17-21 ucnonvszyiume BJIAHK
OTBETOB Ne2. 3anuwume cnauana nomep 6vinonnsaemozo 3aoanusn (17, 18 u
m.o.), a 3amem nojinoe 000CHO6aAHHOe peuieHue u omeem. Omeemaol 3anucvléaiime
uémko u pazdoopuueo.

17. ¥Ypasuenusa, cucmemol ypasuenuii

a) Pemute ypaBuenne: 4 cos® x + 4 cos (g + x) —-1=0.

o 5w
0) Haiiaure BCce KOPHU 3TOr0 YypaBHEHHUS, IPUHALJIEKALIHE OTPE3KY [Tl’,‘ 7]

Pewenue.
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131 a) 3alMILIEM YpaBHEHUE B BUE
I R Y
f/\ 4 —4sin’x — 4sinx — 1 = 0 ©4sin”x+4sinx —3 = 0.
T
kj . 3
SINX = ——
3HA4YUT, WIH 2_ ypaBHEHUE HE HMEET KOpHEW,

5
x=2omkx=2 {onk ke
, OTKyIa 6 6

(S

sinx =
nin

6) C nmnoMombl0 YHUCIOBOM OKPYXXHOCTH OTOEpeM KOpPHU ypaBHEHUS,
5m 137

[Monyuum yuciao 6

T,
HpI/IHaI[JIC)KaH_[I/IC OTpCSKy|: 2

1
E+2En,5—x+2nn,n€2; ﬂ
Ortser: a) 6 6 0) 6

WIn
a) Pemute ypaBnenne 27% — 5 - 9% — 3¥*2 4 45 =0

0) YkakuTe Bce KOPHU YpaBHEHHs1, MpUHALIekamue oTpesky [logs 4;1log; 10].
Pewenue.
a) PasjiokuM JIEBYIO YaCTh HA MHOKHTEIH:
275 =595 32 A5 =027 -5.9"- 9.3 145 =0 <=
3 =5, [x = log; 5,

e
9*=9 x=1.

SO -5)—9(3 —5)=0e (3 —5)(9F-9) =0s [

0)
TMockonbky | < 10g34 <logs 5 <logz 10, grpesky (102345 1023 10] npunannesxur
TOJIBKO KOpeHb 1023 -
OTBer: a) {1; log; 5}, 6) logs 5.
IIpumeuanmue.

MoxHO OBIIO BBECTH 3aMeHy ! — 3%, MOJIyYUTh YypPaBHEHHE W PEIIUTh €ro
Pa3IoKEHUEM Ha MHOKHUTEIIH:

P =57 -9%+45=0= (> -9)(1—5) =0 £=>,
B B t =43,

Bo3Bpamasce Kk HICXOIHOW IEPEMEHHOMN NIOJIYy4aeM PELICHUE.

18. Yenot_u_paccmosaunusa 6 _npocmpancmee
B npsamoyroasnom napasienenunene ABCDA;B;C;D; naiigure yroJj Mexay
10cKOCTHIO A;BC n npsimoii BC1, ecaim AA; =8, AB =6, BC = 15.
Pemenue.

_c,  Ceuenne mnockoctero 4;BC ectb npamoyronbuuk 4;BCD;
‘ N3 touku C; npoenem nepnenauxyisp C;H k CD;. BH —
npoekuusa BC; Ha mockocTh A;BC. 3HauuT, HyKHO HAUTH

¢ yron C;BH.B npsamoyroibHOM TpeyroibHuke D;C;C HaxoauM:
CiH D\C-CiC 24
I o —

D, C 5°
B npsiMoyronsHOM Tpeyronpanke BCC; maxomum: BC1 = 17.
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B npssmoyronsHOoM Tpeyronbauke C;HB Haxoaum:

. CiH 24
SlIlB = —=—
BC, 85
24
arcsin —.
OTBeET: 5
Wi

Bricora nmaunaapa pasHa S. PaBHoOeapeHHbI TpeyroJbHUK ABC ¢ 00koBOM
croponoii 14 u 424 =120° pacnmosiokeH TakK, YTO €ro BeplIMHA A JIEeKUT Ha
OKPY/KHOCTH HM/KHEr0 OCHOBAaHHMSI ULMJIMHApPAa, a BepwiuHbl Bu C— Ha
OKPY/KHOCTH BepxHero ocHopanus. Haiigure yros meskay miockoctbio ABC u
IVIOCKOCTHI0 OCHOBAHUA HMJIMHAPA.

Pewienue.

ITycte A41 — ob6pa3yromas mwnHapa, M — cepeauna xopbl BC.
Torna AM=AB:cos 60° = 7. Tpeyronsauku ABA1 u1 ACA paBHbI
10 TUTIOTEHY3€ U KaTeTy. 3Hauut, BA; = AC. B paBHOOEIpEHHBIX
TpeyrojibHukax BAC u BA;C menuanbl AM n A\M aBasitoTcst
BbICOTaMU. [103TOMY HCKOMBIN yroa Mexay IIOCKOCTSAMU paBeH yrity ZAMA,. B
IPSIMOYTOJIBHOM TpEYroibHuKe AMA| nmeem:

AA1 5 .5
—=-, £AMA =arcsin -.
AM 7 7

.5
OTBeT: arcsin o’

sin ZAMA =

19. Hepasencmea.

_A—x—1
Peminte HepaBeHCTBO: & >2.5.
128 —2—~ —
Pewenue. -
Crenaem 3ameny Y = 2
320 —0,25y? —0,25y2+2,5 0,25y(y — 10 0<y<I10
2V o5 ,y+,y20®,y(y )§0® y
128 —y 128 —y 128 —y y > 128.

Tornma 0<27"<10 WA 27 > 128, OTKyJla HaxOJAUM MHOXECTBO PEIICHUMN
HEPaBEHCTBA! (—eo, =7)U[~log, 10, 4-eo).

OrBerT: (—oo, =7)U[—1og, 10, +o0).

Non 2 x+2
Pemute Hepagencro:  1022(x" —4) —3log, T2
Pemenue.
O6mactpb onpeieNIeHUs COCTOUT u3 JBYX MPOMEKYTKOB:

m6o X > 2, mu6o ¥ < —2.Ha KakmoM ®3 HHEX JorapuM 9ACTHOTO MOKHO
MPEJICTABUTH B BHJIC PA3HOCTH JIOTAPU(PMOB.

Ecim X > 2, 0:
log, (x+2)+log,(x—2) —3log, (x+2)+3log, (x—2) > 2 < log, (x+2) —2log, (x—2) < —1 <
x <0,

& logy2(x+2) <logy(x—2)? & 2 +4 < (x—2)* x> —6x >0 x(x—6) >0 e
X .

VuureBas, 4to X > 2, nonydaem: X > 6.
Ecmm X < —2, 10:
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log,(—x—2)+log,(—x+2) —3log,(—x—2) +3log, (—x+2) > 2 < log,(—x—2) —2log, (2—x) < —1 &
e log,2(—x—2) <log,(2—x)? e —2x—4<(2—x)? x> —2x+8>0.
ITomydyeHHOE HEPABEHCTBO BBIMOIHAETCS IIPU BCEX X.
Takum 00pa3om, penieHne HCXOAHOTO0 HEPABEHCTBA: (—e0; =2)U(6; +oo).

OtseT: (—°° —2)U(6; +oo).
IIpuBenem apyroe peuieHue.
Bnecém 3 moa 3Hak sorapudma v UCoib3yeM GopMyIly pa3HOCTU JTOTapu(MoB:

2 2
m&u?—®—3m&fi§>2¢ﬂ%b@?4n—m&(fi§):>z@
X — X —

—2)4 2 —2)4 —2) 4 2)2
ogy G20+ o [(a=2t (=Dt dar?
= (x+2) =< (x+2) = (x+2) =
¥ —4>0 ¥ —4>0 ¥ —4>0
2 _6x)(x2—2x+8
(x 1) (x 2x+ ) 0, x < =2, + -2+ 0 — 6+
& (x+2) 6 B
240 g

N S

X

Orgert: (—%5 —2)U(6; +0).

20. IThanumempuueckue 3ad0auu
Jana Tpaneunusi ¢ JuaroHajJssMu papabiMu 8 u 15. Cymma ocHoBanuii pasna 17.
a) /loka:xkure, YTO IMATOHAJIH NEePNEHINKYJISAPHBI.
0) Haiigure miomaab Tpanemun.
Pewenue.

a) Ilpoenem uepe3 Touky C HmpsiMyr0 MapajIEIbHYIO
BD. Ha mnepeceueHuu 3Toll mpsiMod W mpsiMoud AD
orMeTuM TouKky Ci, BCC1D — napajuienorpaMm.

B tpeyronbanke ACC: AC= 15, CC;=BD =38,
ACi=AD +DC,=17.

3ametum, uto AC? +CCE = ACE nockonbky 289 =225 +
64 , Torna mo Teopeme, obpatHoil Teopeme [ludaropa,
TpeyronbHuk ACC; — IIPSIMOYTOJIbHBIN, yroil ACC) npsiMOH. Torma
yrosi COD nipsamoii, 94To U TpeOOBaIOCh JOKa3aTh.

.l"f

1 1
0) Sasep = 5 -AC-BD =5 -8-15 = 60.
Otgert: 0) 60.

nJjin

B Tpeyroabnuk ABC BnucaHa OKPYKHOCTH paamyca R, Kacawmasicsi CTOPOHbBI
AC B Touke M , npuuém AM =S5R u CM = 1,5R.
a) Jlokaxxure, 4TO TPeyrojibHUK A BC npsiMoyroJibHbIii.
0) HaiiguTe paccrosiHMe MeKAYy UEHTPaAaMHM ero BIHCAHHOW M ONUCAHHON
OKPY/KHOCTEil, eCJIM U3BECTHO, UTO R = 4.

Pewienue.
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MaTtemaTumKa, 11.

4 a) Ilycte BHHcaHHasi OKpPYXHOCTb KacaeTrcsi CTOPOHbI AB B

Touke K. O603HauUM BK =x. [Tycts S — mmomaae
TpEeyroiabHUKa, p — THojiynepuMerp. Toraa

p=5R+1,5R+x=6,5R+x, S =pR=R(6,5R+x).
C npyroii cropossl, 1o hopmyiie ['epona

S=+/p(p—AB)(p—BC)(p—AC)=+/(6,5R+x) -5R-1,5R - x=R+/7,5x(6,5R +x).
U3 ypaBHEHUS R(6,5R +x) = R\/7,5x(6,5R + x)

B

noinydyaeM, 4ro R =x. Croponsl TpeyronbHuka ABC paBubl 6,5R, 6Ru 2,5R,
CJIE0BATEIIbHO, OTOT TPEYIOJIBHUK MPSIMOYIOJBHBIM € NPSAMBIM yIJIOM IIpU
BEpIINHE B.

0) Ilycth I 1 O — UEHTPBI COOTBETCTBEHHO BIHMCAHHOW W OMUCAHHOU OKPY>KHOCTEH
tpeyronbHuka ABC. Touka O —  cepeauHa  runotreHy3sl AC =6,5R=26, wu
OM=CO—-CM=13-1,5R=".

Torma 10 =\ OM?+MI?>=+/7?+ R?2 =+/65.

OtrseT: 6) V65

21. Ypaguenusa, nepagencmea u ux cucmemsl ¢ napamempamu
HaiinnTe Bce 3HAYeHHUs] MapaMeTpa a, NPH KaKJI0M U3 KOTOPBIX YPaBHEHUe

5a 6a+7
3 71xl = 49lxl 4 5 MMeeT POBHO /IBA PAITHUHBIX KOPHSI.
a— a—

Pewienue.

Mycrs 7% =t t>1. Ecomt > 1,10 |x] = log, t & x = + log, t — aBa KOpHS.
Ecmut =1, Torna |x| = 0 & x = 0 — eAMHCTBEHHBIH KOPEHb.
) 5a 6a+7
O6o3naunm f(t) =t* ——— -t +
a—3 a—3
HcxonHoe ypaBHEHHE MMEET POBHO [Ba KOPHS TOIJa M TOJBKO TOIJa, KOrjaa
ypasHenue f(t) = 0 uMeeT pOBHO OJUH KOPEHB OONbIIHIA 1.

5a 6a+7

VpaBHenue t2 — —3't + z - 0 umeeT POBHO OJWH KOPEHb, €CIHU
a— a-—
JTUCKPUMUHAHT PaBEH HYJIIO:

5a \*  6a-+7 a® +44q + 84 a=-2,
a—3 a—3 (a—3)? a=—42.
Ipu @ =—2 ypaBHeHue t% -2t + 1 = 0 uMeeT eMHCTBEHHHIH KopeHb t = 1. B
ATOM CJIy4ae MUCXOJHOE YPAaBHEHHE UMEET €IMHCTBEHHBIN KOpeHb x = 0.

14 49
[lpu a = —42 ypaBHeHue t2 - £} "t s 0 nmeeT eNMHCTBEHHBIN KOPEHb

_Z . B aTom ciywyae ucxogHoe ypaBHEHUE UMEET IBA KOPHS.
3
I'padpukom ¢yukauu f(t) seisercs mnapaboiia, BETBH KOTOPOH HAIpaBIICHBI
BBepX. [t Toro uro6er ypaBuenue f(t) = 0 uMesn0 aBa KOPHS, OIWH M3 KOTOPBIX
oosbiie 1, a gpyroit mMeHbie 1, HEOOXOAMMO M JOCTATOYHO, YTOOBI BBHITIOIHSIIOCH

HEPaBEHCTBO

5a  6at7 2a+4
F)<0e1- 22 42200 g 2800 g pcq<s,
a—3 a-—3 a—?3
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MaTtemaTumKa, 11.
Otset: {—42} U (-2; 3).
HNin

Haiigure Bce 3HaAYeHHMs] MApaMeTPa 4, IPH KaKAOM H3 KOTOPBIX CHCTEMa

{(a— x>+ 2ax+a+4<0,
ax* +2(a+1x+a+1=>0

Pewienue.

Pemenue cucteMbl MOXKET ObITh €AMHCTBEHHBIM B IBYX CIydasix.
1 cay4ail. EIMHCTBEHHOE DPEIIEHUE SBISAETCS TPAHUYHOM TOYKOW IS MHOKECTBA
pELIEHUN Ka)XI0r0 U3 IBYX HEPABEHCTB. B 3TOM cilydae 3TO €IMHCTBEHHOE pPEIICHUE
JOJKHO YJIOBJIETBOPATH CUCTEME YPABHEHUN

(a—1)x*+2ax+a+4=0,
ax’* +2(a+1x+a+1=0.

BriunTas u3 BTOpOro ypaBHEHHUs IEPBOE, MOTYyHAEM:

HMEET € AUHCTBCHHOC PEILICHUE.

5 x=1,
X +2x-3=0&
x=—-3.
3
Ecmm x=1, o at2(a+1)+a+1=0, a 3Hauur, a = — " Ilpu osToMm
3HAUEHMH 4 CUCTEMA IIPUHUMAET BUJL:
)
x < E,
— 7 —6x+13 <0, T,
’ S x> 1
—3x"4+2x+1>0 1
——<x<1
\ 3 =r=
EnuncrBennoe pemenne x =1.
5
Ecmm x=—3, o 9a—6(a+1)+a+1=0ua=— e Cucrema mpuHHUMAECT
BULL:
—7<x< -3,
2
x4+ 10x+21 <0, _
& X< =3, e —T<x< =3

5x2+18x+920

[Ipu 3TOM 3HaUYEHHH a cUCTEMA UMEET OECKOHEUHO MHOTO PEILICHH.
2 cayuaid. OIHO U3 HEPABEHCTB UMEET €IMHCTBEHHOE PEIICHUE, yAOBIECTBOPSIOLIEE
IPYyrOMY HEPaBEHCTBY.

[IepBoe HEPABEHCTBO UMEET €AMHCTBEHHOE PEIIEHUE MPH

2
—(a—1)(a+4)=0, 4
@~ (a—1)(a+4)=0,

a—1>0. 3

IIpu 3TOM mEpBOE HEPABEHCTBO MMEET €JUHCTBEHHOE pelIeHHue X =— 4 KOTOpoe

YIAOBJIETBOPSIET BTOPOMY HEPABEHCTRBY.
BTopoe HEpaBEeHCTBO UMEET €IMHCTBEHHOE PELICHUE MTPU

(a+1)?—ala+1)=0,
a <0.

S a=—1.
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MaTtemaTumKa, 11.

ITpu 3TOM BTOpOE HEPABEHCTBO UMEET EIMHCTBEHHOE pelieHue x = 0, KoTopoe He
YAOBJIETBOPSIET IEPBOMY HEPABEHCTRBY.

OrBeT: ——, —.
4 3
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