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IIpodunnabubIt ypoBeHb

MHacTpyKIus 110 BBIIIOJHEHUIO PAOOTHI

DK3aMeHallnoOHHasT paboTa COCTOUT U3 JIBYX YacTeil, BKIIOYAIOMNX B ceds
19 sagmannit. Hacrb 1 comepkuT 8 3ajiaHnil ¢ KpaTKUM OTBETOM 0a30BOI0 yPOBHS
caoxkHocTH. HacThb 2 cofep:kuT 4 3aaHusi ¢ KpaTKUM OTBETOM IIOBBIIIEHHOIO YPOBHS
CJIOKHOCTH ¥ 7 33JIaHNii ¢ Pa3BEPHYTHIM OTBETOM IIOBBIIIIEHHOI'O 1 BHICOKOTO YPOBHEI
CJIOYKHOCT.

Ha BbInostHEeHIE 9K3aMeHAIMOHHON pabOThI 110 MaTeMaTHKe OTBOJAUTCA 3 daca
55 MuHYT (235 MUHYT).

OTBeThbl K 3ajlaHusaM 1-12 3aluchbiBalOTCs 110 MPUBEAEHHOMY HUZKe 00pasILy
B BHJIE I1€JION0 YKCJIa UJIN KOHEUHON JAecaTudHoil apobu. Yucra 3anumure B 1OJIs
OTBETOB B TEKCTe pabOThI, a 3aTeM IepeHecuTe nxX B OjiaHK oTBeToB N¢ 1.

Omser: -0.,8 . |U-098

[Ipu Beinosinennn 3agannit 13-19 Tpebyercs: 3amnucarhb IOJHOE pPelIeHne 1
oTBeT B OJ1aHke oTBeTOB N° 2.

Bce 6srankun EI'D 3anosagroTes sspkuMu 96pHbIME YepHIIaMu. JlomyckaeTcs
UCII0JIb30BAaHIe I'eJIEBOM, NJIM KAIIMJIISIPHON PYUKH.

[Ipu BbIIOJIHEHNH 3aaHUI MOXKHO I10JIb30BAThCSI Y€PHOBUKOM. 3aIlICH B
YepPHOBUKE, a TAK»Ke B TEKCTe KOHTPOJbHbBIX NU3MEPUTEJIbHBIX MATEPUAJIOB
He YYUTHIBAIOTCS IIPU OIEHUBAHUU PAOOTHI.

Bajuibl, mosydennble BaMu 3a BbIIOJHEHHBIE 3aJlaHUSA, CYMMUPYIOTCH.
[TocrapaiiTech BBIIOJIHUTD KaK MOXKHO OOJIbIIle 3aJaHuil 1 HaOpaTh HaMOOJIbIIIee
KOJIMIECTBO OAJLIOB.

[Tocsie 3aBepiennst paboThl IPOBEPbTE, YTOOBI OTBET Ha KarKJloe 3ajlaHue B
Ostankax orBeToB N¢ 1 u Ne 2 ObL1 3alUCcaH 110/ IPABUIbHBIM HOMEPOM.

Kenaem ycnexa!

CHpaBO‘IHLIe MaTepuaJibl

sin?a + cos’ar = 1
sin 2a = 2sin « - cos «
cos 2a = cos? a — sin? «
sin(a 4+ 3) = sina - cos  + cos a - sin 3
cos(a+ ) = cosa - cos B — sina - sin 3
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OrBeroM K 3agaHusaM 1-12 saBisgercsa mejoe 4YHCJAO WA KOHEYHAas
JecaTudHass Apo0b. 3aluIliuTe YUCJAO0 B IIOJ€ OTBETA B TEKCTE PabOTHI,
3arem nepeHecure ero B B/IAHK OTBETOB Ne 1 cupaBa or HOMepa
COOTBETCTBYIOIIIETO 3a/laHUsl, HAYUHAs C MepBoii KjaeTodku. Ka>kiyro
ucpy, 3HAK <«MHUHYC» W 3aIlATYIO IHUIIATE B OTAEJbHOI KJIETOYKe
B COOTBETCTBUHU C MPHUBEAEHHBIMU B OJjiaHKe oOpasmnamu. Eguauribr
u3MepeHuli MucaTh He HY>KHO.

Yacts 1

B mauxe 250 mcroB Oymaru dopmara A4, 3a mHememio B oduce pacxomyercs 700

jmcroB. Kakoe HanmMeHbIllee KOJIMUYECTBO ITadeK OyMaru HYy»KHO KYIIUTb B OQIUC
Ha 8 HelesIb !

Orger:

Ha rpaduke 1okasaH mporecc pa3orpesa JBUraTeIsl JEerKOBOro aBTOMOOMIIS.

Ha ocu abcuucc oTKjabiBaeTcsd BpeMsi B MUHYTaX, IIPOIIEJIIee ¢ MOMEHTa
3allycKa JIBUTaTesIsl, Ha OCU OpJHMHAT — TeMIllepaTypa JBHUIaTe/Isd B I'pajlycax
Lenbcusi. Onpegenure 110 rpaduKy, CKOJbKO MIHYT JIBUTATEb HAIPEBAJICA OT
temueparypbl 40°C' 1o Temneparypnl 60°C'.

'l L i
L] T T -]

=
-
b
e -
=
=
]
o o
=] 8
—
—
H
—
b

MUN

OTtBeT:
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Haiinure ILJIOIIAIb TPeyTroJIbHUKA,

n300paKeHHoro Ha  KJeTdaToit Oymare c
pasmepoM KieTki 1 cm X 1 em (em. puc.).
OrBer jaiiTe B KBaIpaTHBIX CAHTHMETPAX.

Orger:

B rpymme typuctoB 8 4desoBek. C MOMOIBIO YKPeOUsi OHU BBIOUPAIOT JIBYX

JeJI0BEK, KOTOPbIe JIOJIZKHBI UJITH B CeJIO 3a MpoayKTaMu. KakoBa BepogTHOCTD
TOr0, YTO TYPUCT B., BXOJAINIT B COCTAB I'PYIIILI, MOHJIET B Marasu?

Orger:

Haitnre xopenb ypasnenns 32 % = 81.

OTgert:
B
/IBa  ymia  BOHCAHHOTO B  OKPYXKHOCTH C
JeThIPEXyToJibHIKa paBHbl 82° u H8°. Haitaure
OOJIBININIT M3 OCTABIINUXCS YTJIOB.
OTBer jaiiTe B rpajrycax. o,
A D

Orger:
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Ha pucynke mzobpaxken rpadux byskinn y = f(z) u OTMEYeHbI TOYKH

—2, —1, 1, 4. B Kakoit u3 3Tux TO4YeK 3HaUYEHUEe IIPOU3BOIHON HauMeHblee? B
OTBETEe YKaXKUTE 9Ty TOUKY.

y= 1) Ay
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Orser:
Haiinnre ob0beM MHOTOTpaHHUKA, BEPITMHAMUI D q
KoToporo spisitorcst  touku A, B, (|, /‘. '
|
By IPSIMOYTOJILHOT'O napaJiiesernue/ia 4 : B
ABCDA,B,C1D;, y xoroporo AB = 3, !
D
AD =3, AA, = 4. P F———7c
-
//
A B
Orger:

He 3abynpTe mepeHectu Bce oTBeThblI B 6y1aHK oTBeToB N?1.
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Yactp 2

T, T
Haityinre 3HaueHne Boipazkenust 36v/6tg — sin —.

6 4

Orger:

10

ABTOMOOUIIBL pa3rondeTcd Ha HpHMOﬂI/IHeﬁHOM Y4dacCTKe IIocce C IIOCTOAHHBIM

yckopenueM a Km/4?. CKopocTh Bblumucigercsas 1o dgopmyite v = +/2la,
rJ1e [ — poiijieHHbIit aBroMoOuIeM 1y Th. HaiiinTe yckopeHnne, ¢ KOTOPBIM JI0JI2KEH
JIBUTQTbCsI aBTOMOOMJIb, 4TOOBI, Ipoexan 0,5 KujgoMerpa, IpuoOpecT CKOPOCTh
80 kM/u. OTBeT BHIpazuTE B KM/ 42,

Otger:

11

Termoxo1 TPOXOIUT IO TeUEHWIO PeKH JI0 MyHKTa HaszHadennsd 200 KM u 1mocsie

CTOSTHKU BO3BpAIlaeTCs B IMyHKT OTHpaBjennsd. Haliiure ckopocTh TeueHus, ecin
CKOPOCTD TEILJIOX0J/Ia B HEMOBIKHOI Bojie paBHa 15 KM /4, crosgHKa myiurcst 10
4acoB, & B IIYHKT OTIIPaBJIEHUsl TEILJIOXOJ, Bo3BpallaeTcd yepe3 40 yacos 1mocJie
oTibiTust 13 Hero. OTBeT nmaiite B KM/ .

Orger:

12

Hajigure Touky Munumyma Gyukimn y = (3 — x)e3 ™7,

OTtBerT:

He 3abyapre mepeHecTtu Bce OTBeTbl B OJ/1aHK oTBeTOoB N¢1 B
COOTBETCTBUH C MHCTPYKI[HEI 110 BBIIIOJTHEHUIO PabOT.
IIpoBepbTe, 4TOOBI Ka>k/blii OTBET ObII 3allUCaH B CTPOKE C
HOMEpPOM COOTBETCTBYIOIL[EIO 3a/IaHUSI.
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st 3anucu pelrieHuii U OTBeTOB Ha 3aJjaHus 13-19 wucnoJib3yiiTe
BJIAHK OTBETOB N:2. Banumninre cHadajia HOMED BBIIOJIHIEMOTO
3aganust (13, 14 u T.1.), a 3aTeM MOJTHOE OOOCHOBAHHOE pEIlleHUE U
orBeT. OTBeThI 3alUChIBaliTe Y6TKO U pa300pYNBO.

13 | a) Pemmure ypasuemue

cos 22 + /2 cos (g—x> —1=0.

5%
0) YKaxKuTe KOPHU 9TOTO YPABHEHUS, IPUHAJIJIEIKAIINIE OTPE3Y [7, 4%} )

14 | B upasuibnoii mecruyrosbnoit mupamuie SABC DEF 6okoBoe pebpo SA = 14,

a cropona AB = 8. Touka M cepenuna cropousl AB IliockocTh o TpoxoanT
gepes Toukn M u D un nepnengukyispHa tiockoctu ABC. Ilpsvas SC
1epeceKaeT IJIOCKOCTh o B Touke K.

a) Hokaxure, urto MK = KD.

0) Haiinure oobem mmupamusr MCDK.

15

Pemure nepaBencTBo

12 10g95(4 — x) < logg(z? — 8z + 16).

16 | JIBe okpyzKHOCTH KacaroTcss BHyTpeHHIM obpa3om B Touke C'. Beprmmanr A u

B paBnobejipeHHOT0 IPsAMOYTOJILHOrO Tpeyroyibiuka ABC' ¢ IpsaMbIM yTJIOM
C nexkar Ha OOJIBINEH 1 MEHbIIeH OKPYKHOCTAX coorBeTcTBeHHO. [Ipsmast AC
BTOPUYHO IIepeceKaeT MEHbIIYI0 OKPY»KHOCTH B Touke D. [Ipsimas BC' BropudaHO
nepecekaeT OOJILITYIO OKPYKHOCTH B TOUKe F.

a) Jokaxure, uro AE napasuienbio BD.

0) Haiture AC, eciin pajimycbl OKpy»KHOCTEll paBHbl 8 1 15.
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B mronre 2020 roga miiaHUpyeTcs B3ATh KPEJINUT Ha HEKOTOPYIO CYMMY. YCJIOBUS
BO3BpaTa TaKOBbI:

— B sHBape KaykKJoro roja Jojr yseamuusaercd Ha 30% 1o cpaBHEHUIO C
MPEIBLTY UM TOJIOM;

— ¢ (eBpaJIsd 10 UIOHDb HY?KHO BBIILIATHTH YACTH JOJITa OJHUM TLIATEXKOM.
Omnpejiesure, Ha KAKyI0 CyMMY B3s1JIM KpeJinTa OaHKe, eCJIn U3BECTHO, YTO KPETUT
OBLJT BBIILJIAYEH TPEMsl PABHBIME IIJIaTesKaMi (3a 3 rojia) u 00Iast CyMMa BbIILIAT
Ha 78 030 pybsieit OoJibIlIe CyMMBI B3SITOI'O KpPeJInTa.

Haiinnre Bce 3nadenns a, Ipu KaxKJIOM U3 KOTOPBIX CUCTEMa ypaBHEHU

logs(a — x%) = logs(a — y?),
2?4+ y? = 4x + 6y

NMeeT POBHO JIBa PA3JIMYHbIX PEIICHU.

Ha nocke mammcano n eIMHUI, MEXKTY HEKOTOPBIMU M3 KOTOPbLIX MOCTABUJIN
3HaKN + U rocunTan cymmy. Hampumep, ecim n3nadaabHO OBLIO HAITUCAHO
n = 12 eauHWI, TO MOIJIa TOJYYUTHCSA, HAIPUMEP, TaKasd CyMMa:
I14+11+114+ 1114+ 11+ 1+ 1= 147.

a) Moruia jin cymma paBasiThest 150, ecn n = 607

6) Moruia jin cymma paBasaTbest 150, ecoin n = 807

B) Uemy MOIJIO PaBHSITBCSI N, €CJIN MOJIyUeHHast cyMMa dnces pasHa 1507

IIpoBepbTe, 4YTOOBI Ka>K/Jblii OTBET OBLI 3alicaH pPSAOM C
HOMEPOM COOTBETCTBYIOIIIErO 3ajaHUs.
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