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Enunblii rocyiapcTBeHHbIH 3K3aMeH 110
MATEMATHKE
IIpoduiabHblii ypoBeHb

HHcTpyKnusi Mo BHINOJHEHHIO PadoThI

Ok3aMeHaloHHas paboTa COCTOMT M3 JBYX 4YacTed, BKJIrouaroumx B cebs 19
3aganuii. Yacte 1 comepxut 12 3amaHuii ¢ KpaTKUM OTBETOM 0a30BOTO M IOBBIILICHHOTO
YpOoBHEH ciokHOCTH. YacTb 2 coaepkuT 7 3aJaHnii ¢ pa3BEPHYTHIM OTBETOM ITOBHIIIICHHOTO
U BBICOKOI'O YPOBHEH CIIOKHOCTH.

Ha BrImosHEHHE PK3aMEHAMOHHOW pabOTHI IO MaTEMaTHUKE OTBOJUTCA 3 4yaca 55
MUHYT (235 MUHYT).

OtBeThI K 3a1anusaM 1—11 3amuchIBarOTCS MO MPUBEAEHHOMY HIDKE 00pasily B BUIE
LIEJIOTO YKCIIa MM KOHEYHOM JIecTHYHOM ApoOu. Yucia 3anuimuTe B 10JIst OTBETOB B TEKCTE
paboTHl, a 3aTeM MepeHecuTe ux B OaHk oTBeTOB Ne 1.

-0.8 n-0,8

Ipu BeinonHeHnu 3ananuit 13—-19 tpebyercs 3amucaTh MOJIHOE PEIICHNUE U OTBET B
Onanke oTBeToB Ne 2.

Bee Onmankn EI'D 3amonHsioTcs sipkuMH 4EpHBIMH depHWiIamu. Jlommyckaercs
HCIIOJIb30BAHME T'€IMEBOM WM KAaIMJUIIPHON PYUKH.

IIpy BBINOTHEHWH 3aJaHUH MOXKHO IIOJB30BATHCSI UYEPHOBHUKOM. 3amucu B
YepHOBHKE, A TaK/Ke B TeKCTe KOHTPOJBHBIX W3MEpPUTEJLHBIX MaTepHAIoB He
YYHMTBIBAIOTCSI IPU OLlCHUBAHMH PAdOTHI.

Bannel, nomydeHHsle Bamu 3a  BBINOJNHEHHBIE 3aJaHUsA, CYMMHPYIOTCS.
[TocrapaiiTech BBIIOJIHUTE Kak MOXHO Oouibllie 3amaHuii W HaOparh HauOoJbLICe
KOJINYECTBO OaJlIoB.

[Mocne 3aBepuienus paboOTHI TPOBEPHTE, YTO OTBET HA KaXJ0€ 337aHKe B OJaHKax
otBeToB Nel m Ne2 3amucal noj npaBUIbHBIM HOMEPOM.

Orrper

Kenaem ycnexa!

Cl'lpaBO'-lH])Ie MaTepHuaJibl
sin’a + cos?a = 1
sin2a =2sina - cos a
cos2a = cos? a — sin’ a
sin(fa+ ) =sina - cos B +cos a - sin B
cos(a+ B)=cosa-cos B —sina-sinf

MATEMATUKA. MpodunbHbIi ypoBeHb

TpeHVpOBOYHbI BapuaHT Ne 2

Omeemom k 3a0anuam 1-11 asenaemca yenoe uucno unu KOHeuHas oecAMuUYHAs
0po0b. 3anuuiume wucio 6 noje omeema ¢ meKkche pabomel, 3amem nepenecume
ez0 6 BJIAHK OTBETOB N 1 cnpaea om Homepa coomeemcmayionjezo 3a0anus,
Hauunaa c nepeoi knemouku. Kasxcoyrw wyugpy, 3nax «munycy u 3anamyio
nuuwiume 8 OMOENbHOU KlemouKke 8 COOMEEHCMEUU C NPUBECOEHHLIMU 6 ONIAHKe
oopazyamu. Eounuysl uzmepenuii nucampy ne Hy3cHo.

Yacte 1

JIBE CTOpOHBI TpEyroJibHMKa paBHBl 9 u 6.
Bricora, omymieHHass Ha OONBLIYI0O U3 HHX
paBHa 4. Haiinure BBICOTY, OIYIICHHYIO Ha
MEHBUIYIO U3 3TUX CTOPOH.

OTtBeT:

N -

JuHbl BeKTOpoB @ MU b paBHbl 3 u 7, a yroa mexnay Humu 60°.
I

HaiinuTe ckanspHoe nmpou3sBeeHue a - b

OtBeT:

B IpAMOYT'OJIbBHOM IapaJlICJICITUIICAC

daliryLi
ABCDA:1B1C1D1 u3Bectno uto AB =5, BC =6,

AA=4. Haiinute 00b€M MHOTOTpaHHUKA, c

BEpIIMHAMM KOTOPOro ABIsoTCs Touku A, B, C, B; B

OTtBeT:

B mikone 21 natuknaccuuk. Cpeau Hux n8e noapyru — Ceera u
Huna. Beex maATHKIIaCCHUKOB JEAT CIIy9ailHbIM 00pa3oM Ha CEMb
rpyn, 1o 3 yenosek. Haligute BepositHOCTH TOTO, uTO CBeTa M Huna
OKa)XXyTCsl B OJJTHOU Ipyrire

OTtBeT:

UToOb! IPONTH B CIAEAYIOLIUI KPYT COPEBHOBAHUM, (PyTOOIBHOM
KOMaH/Ie Hy>KHO HabpaTb XOTs OblI 4 ouka B JByX urpax. Eciu
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Ha pucynke n300paxén rpaduk Gpynkuuu Yy = f ' (x) — npousBoHON
¢bynkuuu T (X). Ha ocu abcrpce oTMe4eHO 0IMHHAIIATH TOYCK: X1,
X2, X3, X4, X5, X6, X7, X8, X9, X10, X11. CKOJIbKO U3 5TUX TOYEK
MIPHHAIICKHAT IPOMEXYyTKaM yobiBauus GyHkimu T (X)

KOMaH/1a BBIUTPBIBAET, OHA MOJIy4aeT 3 O4YKa, B CIy4ae HUUbe — 1
04KO, eciu npourpeiBaeT — 0 ouxoB. Halinure BEeposITHOCTB TOTO,
YTO KOMAaH/I€ YAACTCS BBIMTH B CIECIYIOIUN KPYT COPEBHOBAHUM.
Cuwnraiite, 4TO B KaX10i UTPEe BEPOSITHOCTH BBIUTPHIIIA U

MIPOUTPHINIA OJTUHAKOBBI U PaBHBI (,2.

OrtBerT:

Haiinute kopers ypasserns (T 4 1)° = 32,

OtBeT:

MATEMATUKA. MpodunbHbIi ypoBeHb

HafinnuTe 3HaueHHe BRIpasKeHHA {649)3 : (lﬁg’)s.

Ot1BeT:

Vi

y=/'()
XX, X .n/\ X5 X- X5

Xy Xy

X5

OtBeT:

[9 | Jlis HarpeBaTeabHOro YIeMEHTa HEKOTOPOro IPUGOpa

HKCHEPUMEHTAIIBLHO OblIa MOTyYyeHa 3aBUCUMOCTh TeMiiepatypsl (B K)

OT BpEMEHH PabOTHI:
T(8) = Ty+ bt +at®

e t — Bpems (B Mus.), To = 1380 K, a = -15 K/mun?, b = 165
K/Mun. M3BecTHO, 4TO IpH TeMIepaType HarpeBaTeIbHOTO dJIeMEHTa
csbimie 1800 K mpubGop MOKET HCTIOPTUTHCS, TTOATOMY €T0 HY>KHO

TpeHVpOBOYHbI BapuaHT Ne 2

oTkitounTh. Halinute, uepes kakoe HanOoJIbIIEe BpeMs [TOCiIe Havaia
paboThI HY’)KHO OTKJIFOUMTh Ipubop. OTBET JaiiTe B MUHYTax
Ortger:

JleBsITh 0IMHAKOBBIX pyOariek jemeie KypTku Ha 10%. Ha ckonbko

MIPOIICHTOB OJMHHAIIATH TAKUX Ke PyOaIieKk JOpoKe KypTKH?

OtBeT:
il ¥i i
Ha pucynke nzobpaxén rpaguk GyHKIUHA \\ ! i .,-"' .'_‘r
f (X) = ax? + bx + ¢. Haiinure 3nauenme f (11) VT 111
RN ANEE
/
OtBerT: .
IREAY 14 Ei
_\ 0l 3 [ __;

2 an
T

Hafinute HanMeHbIIee 3HAYCHAE (YHKLIHE i = Ha otpeske [2; 32].

OTtBeT:

He 3a0y0vme nepenecmu éce omeemol 6 01anK omeemos Ne 1 6 coomeemcmeuu ¢
uncmpykuyuein no evinonnenuro pabomut. Ilpogepome, umoobvl Kasxcovlit omeem
0blLI1 3ANUCAH 8 CIPOKE C HOMEPOM COOMBEICIEYIOULe20 3A0aHUA.

Yacrtpb 2

Ana 3anucu pewenuit u omeemoe Ha 3adanua 12-18 ucnonwvzyiume b/TAHK
OTBETOB M 2. 3anuwume chauana Homep 6bINONAHAEMO20 3a0anus (12, 13 u m.
0.), a 3amem noiHoe 000CHO8aAHHOE peuieHue u omeem. Omeemovl 3anucvléaime
uémko u pazéopuueo.

(33

a) Pemmte ypaBuenne
2sin®x = V3cos?x + 2 sin x.
Vb3
6) YKaknTe KOPHH TOT0 YpaBHEHHsA, TIPUHAUIC/KAIINE OTPE3KY |27r; 7'.
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Jlan npavoyroneneii napamtenenunen ABCDA, B C,D,. Toukn K n L — nenrps: rpaneii BB, C,C n
AyB, €D, coorBeTcTBEHHO.

a) JlokaskuTe, ¥TO TOUKA Hepecedennd npamoil KL ¢ nnockocTsio ocHoBanna ABCD pasHoyaazeHa oT
pepimH B u C.
0) Ilycte M — cepenuna pebpa CD. Haiimire koTanreHe yria ey upsmsivu MD; n KL, ecian
H3BecTHO, yTo AB = 244,

9 —2.371 14 2.3°%1 _5]
Pemute HepapeHCTEO - < 3 +5.

3 -5 3 -9

[TmaHupyeTcs BBIIATH TBTOTHBIA KPEIUT HA MEJI0e YUCIO0 MIJLTHOHOB pyOiel Ha AT
neT. B cepeaune kaxa0ro rojia IeHCTBUS KpeuTa J0JT 3aeMIlMKa Bo3pactaeT Ha 20%
[0 CPaBHEHHUIO C HadaloM roja. B kxomme 1-ro, 2-ro m 3-TO TOJOB 3aEeMIIHK
BBITUIAYMBACT TOJIBKO MPOICHTHI MO KPEIUTY, OCTABJISAS JIOJI HEU3MEHHO PAaBHBIM
IepBOHaYaNbHOMY. B KOHIIE 4-T0 U 5-T0O TOJ0B 3a€MIINK BHIIIAYNBAET OJUHAKOBHIC
CYMMBI, TIOTalIas BECh JOJT MOJHOCTHIO. HalimuTe Hanboapmuii pasmep KpenuTa, Ipu
KOTOPOM 00II1asi CyMMa BBITLIAT 3aeMINUKa OyaeT MeHbIine 10 MiH pyosei.

B tpeyromsanke ABC nposemi seicoty C'C; n meanany AA;. Okazanocs, wro Touxn A, A,, €, € nexar Ha
OIHOI OKPY/KHOCTH.

a) Jlokasnre, uto Tpeyronbuuk ABC papHoOeapeHHbII.
6) Haiirre momans tpeyronsunka ABC, ecm AA;: CC; = 3:2 n A C; = 2.

18 .
- Hau,‘nr[e BCe 3HAYCHHA r{apamerpa b, l'[pII KaAJIOM H3 KOTUpb]X ypaBHemle
x?+2x%2 —xlog,(b—1)+4=0
nMeeT eJHHCTBEHHOE pellienie Ha oTpeske [—1; 2].

Ha jjocke HANMHCAHO HECKONBKO (GOJICB OJHOTO) PASIIHYHBIX HATYPAIbHBIX HHCET, llpllllEM mookIe JBa 13 HHX
OTIMaKTCed He Ooee ueM B Tpi pasa.

a) MoiKeT /111 Ha Jocke ObITh 5 Ulcel, CyMMa KOTOpEIX paBHa 477
6) MomeT 1 Ha Jocke ObITs 10 4Hcel, cyMMa KOTOPBIX pasHa 947
8) CkoIbKO MOKET ObITh HIHCEN HA JIOCKE, ecl X npousseedme pagHo 80007

Ilposepvme, umobbl Kadxcovlit omeem Obll 3ANUCAH PAOOM C HOMEPOM
COOM6emcmeyiou|e20 3a0anusl.
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