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Enuublii rocyiapcTBeHHbIH 3K3aMeH
no MATEMATHUKE

IIpopunbHbIi ypOBEeHD
HMHcTpyKIMs N0 BBINOJIHEHHIO PadoThI

DK3aMeHaAIMOHHAs pPadoTa COCTOMT M3 JIBYX YacTeH, BKIIOYAONINX B CeOs
21 zamanme. Yacte 1 comepxur 8 3amaHWii 0a30BOTO YPOBHS CIIOKHOCTH C
KpaTKUM OTBeTOM. YacTh 2 cOAEpKUT 4 3aJaHUs TOBBIIICHHOTO YPOBHS
CIIO)KHOCTH C KPaTKUM OTBETOM W 7 3aJlaHUil TOBBIIICHHOTO W BBICOKOTO
YPOBHEMN CIIOKHOCTH C pa3BEPHYTHIM OTBETOM.

Ha BrImonHeHwe 5K3aMEHAIOHHON Pa0OTHI M0 MaTeMaTHKE OTBOIUTCA 3
gaca 55 muHYT (235 MUHYT).

OtBeThl K 3amaHusM 1-12 3amuChIBAIOTCS IO IPUBEASHHOMY HIDKE
o0pa3ily B BHIE II€JOr0 YHC/IAa WIM KOHEYHOH HecaTHYHOM npodu. UYwmcia
3aMUIIATE B TOJII OTBETOB B TEKCTE€ PabOTHI, a 3aTeM IEPEHECHTE B OJaHK
oTtBeToB No 1.

OtBeT: “0:8 . 0 - O ’ 8

[pu BeImonHeHUM 3axanuii 13—19 Tpedyercst 3anucarh NOIHOE PELICHHE U
oTBeT B Oianke oTBeToB No 2.

Bce Omankum EI'D  3amonustorcss ApKMMH — 4YEPHBIMH  YEPHWJIAMH.
Jlomyckaercst HCIIOIb30BaHKE TeNEeBOM, KAMWIISIPHONW WK IEpheBOM pyUeK.

[Ipu BeIMOJIHEHHMN 33aHUK MOXHO IOJIb30BAaTHCS YEPHOBHKOM. 3alicH B
YepHOBHUKE HE yUUTHIBAIOTCS IPH OIICHUBAHUH PaOOTEHI.

Bannsl, nmomyuennsie Bamu 3a BBINOJHEHHBIE 33/1aHHSA, CYMMHPYIOTCH.
[TocTapaiiTech BBIOIHNTH KaK MOXKHO OOJIbIIE 3a1aHMi W HaOpaTh HanOoJIbIICe
KOJIMYECTBO OasIoB.

Kenaem ycnexa!

Cnpanoqm,le MaTepHuaJIbl

sina + cos?a =1
sin2a = 2sina * cosa
cos 2a = cos? a — sin® «
sin(a + B) =sina - cos B + cosa * sin B
cos(a + B) =cosa-cosf —sina-sinf
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Omeemom k 3adanusam 1-12 saensemcsa wuenoe uucio unu KoHeuHas
decamuyHan Opods. 3anuwiume YUCNO 6 Nojle Omeema é mexkcme papGomsol,
3amem nepenecume ezo 6 B/IAHK OTBETOB MNe 1 cnpasa om nomepa
COOmeemcmeyouiezo 3a0aHuA, HAYUHAA C hnepeoil Kiemouku. Kadxcoyio
uugpy, 3HAK «MUHYC) U 3aANAMYI0 RUWIUME 6 OMOeNbHOUl KlemouKe 6
coomeemcmeuu ¢ npueeOéHHviMu 6 0Onanke oopasyamu. Eounuywn

u3znepenuzi nucamsb He HyJ}CHO.

Yactb 1

ITyunsiit ToBap crout 18 pyOneil. Kakoe konmdecTBo 3TOro ToBapa MOKHO
Oynet kynuth Ha 1300 py6neii mocie noBeIIeHNs 1eHsl Ha 15%7?
Ortger:

IToceB ceMsiH MOPKOBHM PEKOMEHIYETCsl IPOBOIUTH B Hayayle Mas IpU JTHEBHON
TemnepaType Bo3ayxa He Hmke +8°C. Ha pucyHke mokazaH IpOTHO3 JHEBHOU
TEMIIepaTypbl BO3AyXa B TEUCHHWH IEPBHIX ABYX Heaenb Mmas. Ompenenure, B
TEUEHUU CKOJIBKMX THEW 3a mepuoX ¢ 3 mo 12 mMasg MOXHO MPOU3BOIUTH IIOCEB
MOPKOBH.
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OrtBerT:

Hauer  Tpu  toukm A(—2;1), B(1;5), C(1;1). B AABC wu3 Bepumnsl C
npoBeneHa menuana. Haiitu e€ amumy.

OrTBer:
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BepostHOCTB, uTo Cama pemut 3anady - 0,8, Ilers pemmur 3agaqy - 0,9,

Mama pemmnt 3agauy - 0,7. KakoBa BEpOATHOCTb, YTO NPH BBI30BE K JJOCKE BCEX
TPOMX XOTs Obl O/IMH 33a7a4y HE PEIHT.

Ortger:

Haiisure kopenb ypasaerus 10g xs2 (x? — 8)=0.

OTBeT:

[leprienauKynap, ONyIIEHHBI W3 BEpIIMHBI MPAMOrO YIJa MPSIMOYTOJIHHOTO
TPEYroJibHUKa Ha THUIIOTEHY3Y, NEAUT €€ Ha vyacTh JIMHOM 9 m 16¢cm. Haiitu
MIEPUMETP TPEYTOJbHUKA.

OtBerT:

Ha pucynke m3zobpaxen rpapuk ¢pyHKmmn y=f(X), onpeaencHHON Ha MHTEpBaje
(-6;8). Haiimure KOJMYECTBO TOYCK, B KOTOPBIX KacaTenbHas K TpaduKy QyHKIUH
napajuiesibHa NpsIMON y=4 UM COBMAJaeT C HEll.

T T 7 1
Y=F(X)

OrtBer:
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1
B cocyne, nmeromem GopMy KOHyca, YPOBEHb KUAKOCTU JOCTUTHET 7 BBICOTBL

O6wem xuakoctu paBeH 145wy, CKOJIBKO MWIIMIIMTPOB JKHIKOCTH HY>KHO
JIOJIUTh, YTOOBI TIOJTHOCTBIO HATIOJTHUTE COCY?

OrtBer:

He 3abyobme nepenecmu ece omeemvl 6 Onank omeemoe Ne 1 ¢
COOmMEEemMCcmeuU ¢ UHCIMPYKUUEIl N0 GbINOIHEHUIO PAhOmbl.

Yactp 2

Haiinure 3sHauenue Beipaxkenus: 6(1 —logs6) (1 —log,6)

OTBeT:

Ha Bepdu wumKeHepbl NPOCKTUPYIOT HOBBIA ammapar yisi IMOTPY>KeHHs Ha
Oonbiine riryOnHbl. KoHCTpykiust nmeer ¢opMmy Oouku (UMIMHIApA), a 3HAYUT,
cuna Apxumena, AEHCTByIoIIas Ha ammapar, Oyzxer ompeaensrcst mo Qopmyse
Fa=p-g'm'R?1, rne R — paauyc uunuuzgpa, | — ero nuHeiinsli pasmep, p=1000
Kr/M3 — IJIOTHOCTH BOABI, a g=9,8 H/kr — yckopenue cBoO6ogHOTrO majeHus. Ecmu
1=5 M, TO KaKol MaKCUMAaJIBHBIN pasnyc (B METPax) MOXKET UMETh arapar, 4To0bl
0o0ecHeynT ero SKCILTyaTaldio B YCJIOBHSX, KOTJa BBITAIKUBAIOIIAS CHJIA NPH
norpyxenun He Oyzaet npesocxoauTb 588 000H? (Cuurats ©=3)

OTBeT:

JlBa MeOeNbHBIX MacTepa MOTYT 3a OJHY Henenro codpath 80 cTymnbeB. Paboras
OTJIENbHO, TEPBBIM MacTep Ha cOOpky 150 cTysnbeB MOTpaTHUT Ha JABE HEAEIH
Goutblie, 4eM BTOPOH. 3a CKOIBKO HeAeNb NepBblii MacTep codepeT 90 cTyabpeB?

OrtBer:
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Haiitu
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CyMMy HanOOJIBIIETO W  HAWMEHBIIEro 3HA4YCHUS  (QyHKIHUH

y=0,5cosx sin 2Xx Ha oTpe3ke [—;m].

OtBeT:

He 3a0yobme nepenecmu 6ce omeemvl 6 01anK omeemoe Ne 1 ¢
COOMEEMCMEUN C UHCIPYKYU eIl RO GbINOIHEHUI0 PAdombl.

/na 3anucu pewenuit u omeemos na 3adanusa 13-19 ucnonwvsyime bJIAHK
OTBETOB M 2. 3anuwiume cnauana Homep 6bInoaHAeMo20 3ad0anus (13, 14
u m. 0.), a 3amem noaHoe 000cHO6annoe peutenue u omeem. Omeemul
3anucwléaiime YémKo u pazoopuueo.

a) Pemnre ypaBHenue cos 4x+ 2cos? 2x +4sin 2x=0

o 5w
0) HaiianTe KOpHH 3TOr0 ypaBHEHUS, MPUHAATICKAIINE TIPOMEKYTKY [ - ;—2m]

B npaBunbHOM TpeyronpHOil mupamuge SABC  Ttoukm K, N npunamiexar
peopy SA, Ttouka M —pebpy SB, a L mpunamnexur peopy SC, mpuuém AK=
KN=NS, SM:MB=1:3,SL:LC=2:1.

a) Jlokaxwure, uto neprneHankysp MH, onyieHnbii Ha anodemy G0KOBOIt rpaHu
ASC nenut ee B oTHOIIEHHH 1:5, cunTasi OT BEpIIUHBI S.

0) Haiinure otHomenue o0béma mnupamuabl KLMN k 00bEMy mupamuibi
SABC.

2
Pemmnre HepaBeHcTBO: logy 1 (2x + 7) - logy,q % <-2
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B octpoyronsHoM Tpeyronpauke ABC mposenenst Beicotsl AE u CK, H- Touka

IIepeceveHus BBICOT.

a) Joxaxwure, uro Touku A, K, E u C nexxat Ha 0JHON OKpPY>KHOCTH;

0) M3BecTHO, YTO palyC STOH OKPYKHOCTH PAaBEH 2, a paIuyC OMUCAHHOM
okpyxHOocTH okono AABC pasen 4. Halinure ninuny otpeska KE.

H3BecTHO, UTO BKJIAJI, HAXOSAIIUICS B OaHKE C Hadyalia rojia, BO3pacTacT K KOHILY
roJia Ha ONpeJeNEHHBIN TPOIEHT (CBOM s Kakaoro 6anka). B Hadane rona
TPEeTb HEKOTOPOTO KOJMYECTBA JCHET MTOJIOKIIIN B IEPBHIH OaHK, a OCTABIIYIOCS
4acTh — BO BTOpoii OaHk. K KoHIly roia cymMMa THX BKJIaJIOB cTana paBHo# 380
JICHEKHBIM €MHALIAM, K KOHITY CIIeAYIOmero rona — 482 neHeKHbIM eHHUIAM.
Bruto moxcunTaHo, 9TO eciu OBl MEPBOHAYANBEHO TPETh HCXOAHOTO KOIHIECTBA
JICHET TOJIOKWJIA BO BTOPOH OaHK, @ OCTABIIYIOCS YacTh- B MIEPBBI OaHK, TO O
HCTCUCHHUH OJTHOTO T0JIa CyMMa BKJIAZIOB B 3TU OaHKU cTaia Obl paBHO# 370
JICHEeXKHBIM eIUHALAM. B MpeanonokeHn , 4To HCXOIHOE KOJTHYECTBO JICHET
MIePBOHAYATBHO IIEJIMKOM TOJIO’KEHO BO BTOPOU OaHK, ONPEACIUThH BEIUUUHY
BKJIaJla IO UCTEUYECHUH ABYX JIET.

IMpu KakMx 3HAYCHUSIX MTAPAMETPA a YpaBHEHHUE
l0g jaz=e(2x? = 3x + 2) = 2l0ggy—6(x* + 2x — 4)
HMMeeT eMHCTBEHHOE penieHue?

Yucno S TakoBO, 4TO 11s TOOOTO TPEJCTABICHUS 5 B BHJIE CyMMBI TIOJTOKUTEb-
HBIX CIIaraeMbIX, KaXJ10€ U3 KOTOPBIX HEe NPEBOCXOJUT 1, 3TH cllaraeMble MOXKHO
pa3IenauTh Ha JABE IPYIIIBI TAaK, YTO KaXXA0€ CJIaraeMoe IONagacT TOJIBKO B OIHY
TPyNITy ¥ CyMMa cJIaraeéMbIX B KaXJI0M TpyIIe He IpeBocxoauT 17.

a) Moxet 1 uncno S GbITh PaBHBIM 347

1
33—7
6) Mosket 11 uncio S GbITH 6oMIbIIE 18
B) Haii/iute MakcHMManbHO BO3MOXKHOE 3HAUCHHE -
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Cucrema oneHMBaHUA
OTtBeTnl K 3aganusm 1-19

Kaxmoe w3 3aganuit 1-12 cunTaercs BBIIOJHEHHBIMH BEpPHO, €CIH
9K3aMEHYEMBId Jlal BEPHBIA OTBET B BHJE LEJIOTO YHCIA WIM KOHEYHOM
necaTHaHON npoOm. Kaxmoe BepHO BBHITONTHEHHOE 3alaHWE OICHWBaeTcs 1
OaymoM.

BepHro BeimosnHeHHbIe 3a1aHus 13-15 MakcuMyM orjeHuBaroTCs B 2 Oana,
3amanus 16-17 — B 3 Oamna, a 3amanus 18-19 — B 4 Gamna.

Ne OrtBeTr
3alaHUs
1 62
2 5
3 25
4 0.496
5 3
6 60
7 4
8 1015
9 6
10 2
11 3
12 0
a) — =+ mn; =+ mk,n, k € Z;

13 2 25?‘[ 291

O~
14 =

18

15 (/6 0]
16 2V3
17 507

N /7
18 (z;g) u <§ ; 3] U {3,5)
19 a)HeT; 6)HeT; B) 33%
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