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Bapuant Ne 951

IpopunbHblii ypoBeHb

HNHceTpyKnus 1m0 BHINOJHEHUIO PadoThI

OK3aMeHalMoHHas paboTa COCTOUT M3 JABYX YacTed, BKIIOYAIONIMX B ceOs
19 3amanmii. Yacte 1 comepxur 12 3agaHuii ¢ KpaTKUM OTBETOM 0a30BOTO
W TIOBBIIEHHOTO YpOBHeHW crnokHocTd. Yacte 2 comepkut 7 3amaHuit
¢ pa3BEPHYTHIM OTBETOM ITOBBIIICHHOT'O M BEICOKOTO YPOBHEH CIIOKHOCTH.

Ha BeImoNHEHME 3K3aMEHALMOHHON pabOTHI 10 MaTeMaTHKE OTBOJIUTCS
3 vaca 55 MuHyT (235 MUHYT).

OtBeThI K 3a1aHusAM 1—12 3anuchIBarOTCS MO NMPUBEAEHHOMY HIDKE 00pasily
B BHJIC LIEJIOTO YKCJIA WM KOHEYHOW JeCATHYHOI npoOu. Uncna 3anummre B HOJs
OTBETOB B TEKCTE pabOThI, a 3aTeM IepeHecuTe ux B OaHk oTBeToB Ne 1.

ormeer: _-0,8 - O ’ 8

IIpu BemonHeHuw 3amaHuil 13—19 TpeOyercs 3amucaTh HOMHOE PELICHUE
1 OTBET B OJiaHKe OTBETOB Ne 2.

ITpu BeIONHEHUH pabOTHI pa3peIlaeTCs UCI0Ib30BaTh TMHEHKY.

Bce Onanku 3amonHAIOTCS SIPKUMH 4€PHBIMU uepHUIaMu. JlomyckaeTcs
HCTIOJIb30BAaHKE I'eJICBON MM KaMJUISIPHOU PYYKH.

IIpu BbIMONHEHUM 3afaHUN MOXKHO IOJB30BATHCS UCPHOBUKOM. 3amucH
B YepPHOBHKe, 2 TAK:Ke B TeKCTe KOHTPOJILHBIX H3MePHUTeJbHBIX MATEPHAJIOB
He YYMTBIBAIOTCS NIPU OLeHUBAHUM PadOThI.

Bamibl, monydyeHHble Bamy 3a BBITIONHEHHBIC 3aJIaHUS, CYMMHPYIOTCSL.
IMocrapaiiTech BBIIOJHUTH KaK MOKHO OOJIbIIE 33aaHHi M HaOpaTh HanOoJbLIee
KOJIMYECTBO OAIIIOB.

Tocne 3aBepuieHuss pabOTHI IPOBEPLTE, YTOOBI OTBET Ha KAKAOE 3aJaHHE
B O6mankax orBeToB Ne 1 u Ne 2 GbuT 3amucaH Mo/ MPaBUIILHBIM HOMEPOM.

Kenaem ycnexa!

CrnpaBo4HbIe MATePUAIBI
sin2o0 =2sino - cosa
2 .2
cos20,=cos o —sin"a
sin(a+B)=sina-cosp+cosa-sinp
cos(0+B)=cosa-cosp—sina-sinf

KonuposaHue He gonyckaeTtca

Yacrs 1

Omeemom K 3a0anusam 1-12 saenaemcsa yenoe uucio unu KOHEUHAsA 0eCAMUUHAA
0pobb. Bo ecex 3adanusx uucina npeononazaromcs OeicmeumenbHuIMU, eciu
OmMOenIbHO He YKA3aHO uhoe. 3anuuiume Yucio é noie Omeema 6 meKcme
pabdomoi, 3amem nepenecume ezo 6 bBJIAHK OTBETOB Ne 1 cnpasa om nomepa
coomeemcmeyouiezo 3a0anus, HaYUHas ¢ nepeoii knemouku. Kascoyro yugpy,
3HAK «MUHYCH U 3ANAMYIO RUWIUME 6 OMOCTbHOU KemOoUuKe 6 COOMBEEMCmauu
¢ npugedénnvimu 6 onanke oopasyamu. Eounuyst usmepenuii nucamos ne HysHcHo.

Touka K — cepenuna croponel AD B C

npsimoyroipanka  ABCD.  Haiigurte
nepuMeTp npsmoyroibauka  ABCD,
ecmn AB =35, BK =13. H

OrtBeT:

Ha xoopnuHaTHOH IIOCKOCTH W300pakeHbl BEKTOPbl d W b, KOOPIAMHATHI

KOTOPBIX Iesble yrcia. HaiinuTe ckamsipHoe Ipon3BeieHUE d -b.
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Ortsert:
B xybe ABCDA,B,C\D, Touka K — cepeanHa B, C,
pebpa CC,;, Touka M — cepeaunna pebpa CD. l
Haiigure BenuuuHy yriaa mexxay npsimbiMu KM 4 : Dy
u AD,. OtBer naiite B rpagycax. | K
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OrtBeT:
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Ha ctone nexxut 11 xaprouek, Ha HUX HamucaHbl yucia: 5, 6, ..., 15 — mo oxHoMy
YHCITy Ha KaXI0H KapTouke. [locie TOro xak HaluId CyMMY BCeX YETHBIX YHCEIN
Ha 9THX KapTOYKax, Ha CTOJI MOJIOKUJIH eIl OJHY KapTOUKy C HallMCaHHOW Ha HeH
HaliieHHOH cymMmoil. KakoBa BepOsSTHOCTH TOro, 4YTO Ha CIydyailHO B3STOM
KapTOuke M3 IIOJIyYMBILIErocsi Habopa KapToyek, Jexallux Ha cTone, Oyner
HaIKCaHO HeY&THOEe Yncio?

OrtBerT:

Tpu TEXHONOTMYECKHE JIMHUU BBIMOJHIIOT pa3iiB M YNAaKOBKY B OYTBUIKH
ra3upoBaHHOW Bojabl «MuHepanbHas». IlepBas nuHus naér 4 % Opaka, u eé
3arpyxatoT Ha 20 % oObEMa MpoM3BOACTBAa ra3UpOBAaHHOM BOAbl. Bropas nuHus
naét 2 % Opaka, u e€ 3arpyxaror Ha 30 % o0b€ma mpou3BOACTBA ra3UPOBAHHOM
Bonbl. TpeTbs JMHMA, camas coBpeMeHHas, naér 1% Opaka, u e€ 3arpyxaror
Ha 50 % o0béma mpou3BOJCTBA Ta3UPOBAHHON BOJbl. KakoBa BeposSTHOCTH TOTO,
YTO CIy4alHO B3sTasi B BBINYLICHHOW NapTuu OyTbUIKAa BOJbl «MuHepaibHas
OKa)keTcst OpaKoBaHHOW?

OTBeT:

x+2
Haiinure KopeHb ypaBHeHUs 2° = (5] .

OrtBerT:

. T T
Haiinure 3HaYeHue BbIpaskeHUs NG cosg - smg.

OrtBerT:

rpapuk  Qymkmum ¥y = f(X), onpenenéHHON

Ha UHTEpBAJIE (—12; 2). Haiigure konn4yecTBO LEIBbIX TOUEK U3 UHTEpBaIa (—12; 2),

Ha pucynke wu300pakéH

B KOTOPBIX IPOU3BOHAS QYHKIMK [ (X) IPUHUMAET TIOJIOKHUTEIBHBIC 3HAUCHHSL.

y=fx) g
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OrtBerT:

KonuposaHue He gonyckaeTtca

E B 00KOBOI1 CTEHKE BBICOKOTO HUINHAPHAYECKOT O Oaka Yy caMOro AHa 3aKpCHHéH

KpaH. Tlocne ero OTKPBITUA BOJAa HAYMHACT BBITCKATH U3 6a1<a, IIpHU 3TOM BBICOTA
crojba BOJIbI B HéM, BBIp@&XXCHHass B METpax, MCHACTCA II0 3aKOHY

1
H(t)= at® +bt + H,, rne Hy=2 M — HayaJbHBII YPOBEHb BOJbI, d = % M/MUH’

2
u bz—g M/MUH — IOCTOSIHHBIE, ! — BpeMs (B MUHYyTax), IPOIICIIICE

C MOMCHTa OTKPBITHA KpaHa. B Teuenune kakoro BpPEMCHU BOJa 6y£[eT BBITCKATh
u3 6aka? OTBeT maiiTe B MUHYyTaX.

OTBeT:

[océnox C naxomurcst Mexxay roponamu A u B, mpuaém paccrostane mexay A u C
paBao 38 kM. OgHOBpEMEHHO W3 Topona A BbIexall TPY30BHK, a U3 ropoga B —
MOTOLIMKJI, CKOPOCTh MOTOLIMKJIA B JJBa pa3a OoJbIe CKOPOCTH Ipy3oBHKa. Haiinure
paccrosiHue Mexay ropomamu A u B, ecim B mocénok C rpy30BHK M MOTOLMKII
MPHOBUIHA B OZHO M TO K€ BPEMSI.

OrTBeT:

Ha pucysxke nso6pakensr rpaduxu Gpyrkmmii £(x) = a~/x n g(x)=kx+b, kotopsie
nepecekarorcs B Touke 4. Haiiqure opauHaTy TOYKH A.
y

OrTBeT:

Jamsr dysxuan f(x) =x" —3x u g(x) =4x — 2. Haliure 3Ha4eHHe IepeMEHHOI X,
TPY KOTOPOM BEPHO paBeHCTBO f(x) = g'(X).

OrtBeT:

He 3abyobme nepenecmu ece omeemsi 6 bBb/IAHK OTBETOB M1
6 COOmMEEemMCcmeu ¢ UHCIMPYKYUeil no 6bINOIHEHRUI0 PADOmbL.

IIposepvme, umoovl Kaxcowvlii omeem 0Obl1 3aNUCAH 8 CHIPOKE C HOMEPOM
COOMEEemCmayouezo 3a0anusi.
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a) Pemute ypaBaerue (2sinx —cosx)(l+cosx)=sin" x.
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Yacrp 2

Jna 3anucu pewenuit u omeemos na 3adanusn 13—19 ucnonvzyime B/JIAHK
OTBETOB M 2. 3anuwume cHayana Homep blnoaHaemozo 3adanusn (13, 14
u m.o.), a 3amem noanoe 000cHO6annoe pewienue u omeem. Omeemul
3anucvleaiime 4émko u pazoopuueo.

2

. 177 191
0) Haiinure Bce KOpHU 3TOTO YpaBHEHUs1, IPUHAIISKAIINE IIPOMEKYTKY 7; 7 .

OcnoBanuem nupamuapl SABCD  sensiercst pom0 ABCD co cropoHoit 6.
bokoBble rpaHn SAB u SCB mnepneHIUKYJSpHbI IUIOCKOCTH OCHOBaHMs
U 00paszyroT Mexay coboit yroa 150°. JIBe npyrue OOKOBbIE I'paHM HAKJIOHEHBI
K IJIOCKOCTH OCHOBAHUS MO yriaoM 60°.

a) [loxaxwure, uto rpanu SAD u SCD paBHOBENUKHE.

6) Haiinute miomans 60KoBOI MOBEPXHOCTH MUPAMHUIBL.

Pemmre HepaseHcTBO (X +1)° — SR (x=1)>+ L
x—1 x+1

ITnanupyeTcst OTKPBITh BKJIAJA B OaHKE Ha YeThIpe TOZa Ha [EI0e YUCIO MUJUTHOHOB
pyOueii Ha CIeIYIOMUX YCIOBHSX:

—0aHK B KOHIE KAaXAOr0 TOAa YyBelW4YMBaeT cymmy Bkiaga Ha 10 %
10 CPaBHEHHIO C CYMMOH BKJIaJla Ha HA4yaJo TOJIa;

— HayHCIIEHHBIE OAHKOM IIPOLIEHTHI MPUOABIIIIOTCS K CyMMe BKJIaJIa;

— B Hayajle TPEThEro M 4YeTBEPTOrO TOJOB BKIAIUMK IMOIOJHIET BKJIAL Ha 7 MIIH
pyOuteit (KaXkaplii Tox).

Haiinmure nambonpmmii pa3smep NEpBOHAYAIBHOTO BKJIAAa, MPU KOTOpOM OaHK
3a 4eThIpe rojla HAUMCIIUT Ha BKJIaJ He Oosbire 12 MiH pyOuiei.

KonuposaHue He gonyckaeTtca

B tpeyrompauke ABC c tymeim yriom ACB mpoBeneHa Beicota BH. Okono
Tpeyronbanka ABC ommcaHa OKpyXHOCTb. Brwicora BH mepecekaeTcs C 3TOH
OKPYXKHOCTBIO B Touke P, npuuém ny4 AP — Ouccexrpuca yria BAC.

a) Jlokaxxure, 4To TpeyroabHuK BCP paBHOOCIPEHHBIH.

6) Haiinure nnuuy croponsl AC, ecnmu JumHa cTOpoHBl BC paBHa pamuycy

OIMCAHHOHN OKPY’KHOCTH, PABHOMY 24/2.

Haiigure Bce 3HaYeHHs a, P KAXKIOM U3 KOTOPBIX ypaBHEHHE
|)c2 —ax+l6|+|l6x—012|:H)c2 —ax+16|—|012 —16x”

HUMEET eIMHCTBEHHBIN KOPCHb.

IlepBplif  4€eH  KOHEYHOH  IeOMETPUYECKOM  MPOTrPecCHM,  COCTOSILEH
u3 TPEX3HAUHBIX HATypalbHbIX uucena, paseH 304. MzeectHo, uTOo B 3TOH
MPOrPECCUU HE MEHbIIE TPEX YIECHOB.

a) Mosxxet i1 uncio 380 SABIATHCS WIEHOM TaKOW TeOMETPHYECKOH mporpeccuu?

6) Moxet nu uncio 760 SBISATHCS YWIEHOM TaKOH reOMeTpUYecKoi nporpeccuu?
B) Kakoe HamOouibliee 4MCIIO MOXKET SIBJISATHCS WICHOM TAaKOHl IeOMETpHYECKOiM
nporpeccun?

IIposepvme, umobvl Kaj)covlii omeem Obll 3ARUCAH PAOOM C HOMEPOM
COOmeemcmayouezo 3a0anusi.
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