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HNucTpykuusi no BHINOJHEHHIO padoThI

Ha BhinonHeHne AUarHoCTHYecKoi paboTel o Marematuke naércst 235munyt. Pabora
COCTOHMT M3 ABYX yacteil u copepxut 20 3ananuii.

Yacte 1 comepkut 14 3amanuit ¢ kparkum otBerom (B1-B14) 6a3zoBoro ypoBHs IO
Marepualy Kypca MarTeMaTHKH. 3aJaHus YacTh 1 CUMTAIOTCS BBHIOJIHEHHBIMH, €CIIH
9K3aMEeHYeMBIl JlaJl BEpHBI OTBET B BHUJE IEJNOr0 YHCIa WIA KOHEYHOH JeCATUYHOM
JpooH.

Yacte 2 comepxut 6 Oonee cnoxubix 3amanuii (C1-C6) mo martepuany Kypca
MaTeMaTHKU. [Ipy UX BBIOJHEHUH HAIO 3alKUCATh MOJHOE PEIICHHUE U OTBET.

CoBeTyeM JJIsi SKOHOMHM BpeMeHH NpOIyCKaTh 3ajiaHie, KOTOpoe He ynaérces
BBIIIOJIHUTB Cpa3y, ¥ MepeXoquTh K cieaytomeMy. K BEIIOIHEHNIO MPOITYIIEHHbIX 3aaHuil
MOKHO BepHYTECS, eciii y Bac octanercst Bpemsi.

IKenaem ycnexa!

Buumanue! Buneopa3dop nannoii padorsl npoiiaér Ha caiite
www.statgrad.cde.ru
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Yacrts 1

Omeemom na 3a0anus BI-Bl4 oOondcno 0vimb uenoe uucio uiu KoHeuHaAs
decamuunaa Oopoos. Omeem cnedyem 3anucamv 6 O1aHK omeemoe Ne 1 cnpasa om
HOMepa 6bINOIHAEMO20 3A0AHUA, HAUUHAA ¢ nepeoil Knemouku. Kaxcoyo uyugpy, 3nax
MUHYC U 3aNAMYI0 RUWUME 6 OMOENbHOU KIeHouKe 6 COOMEEemCHGUN ¢ npuee-
OéHHbIMU 6 Oa1aHKe oopazuamu. EOuHuybl usmepenuii nucamo He HyMHcHO.

B1 | Cucrema HaBWTalMM, BCTPOEHHAs B CIMHKY CaMOJETHOTO Kpecia, MH(popMUpyer
raccakvpa o TOM, 4To moJiéT npoxoaut Ha Beicote 34000 dyToB. Beipasure BbicOTY
nonéra B merpax. Cunraiire, yto 1 Gyt pasen 30,5 cm.

OtBerT:

B2 | Ha gmarpamme mokasaHa CpelHEMeECsS4Has TeMmIieparypa Bo3ayxa B MHHCKE 3a

kaxapiii Mecan 2003 roma. [lo ropusoHTanmu yka3bIBalOTCA MECSIBI, MO BEPTHU-

KaJiu — Temmepartypa B rpanycax llenscusi. Onpenenure o auarpaMMe, CKOJIbKO

B 2003 roay ObUIO MeCSIIEB, KOTAA CpeIHEMECsSUHasi TemMIeparypa Oblia MOJI0kKH-
TEIBHOM.
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B3 | Haiimute mumomaas Tparneiiy, H300pakEHHON Ha pUCYHKE.
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OTBerT:

B4 | Ans ocrexneHHWs My3eHHBIX BHTPHUH TpeOyeTcsl 3aKa3aTh 35 OJMHAKOBBIX CTEKOI

B oJtHOM 13 TpéX ¢upmM. [Tnomane kaxmoro crekna 0,2 M2. B Tabnuiie nmpuBeeHbI
LEHbl Ha CTEKJIO W Ha pe3Ky crexna. CKoJbKo pyOsieil OyaeT CTOUTb caMblid
JeméBhIi 3aKa3?

dupma Hena crercia Peska creicia JlonmosiHUTEIbHbIE YCIOBUS
PM | ov6. 321 m?) | (py6. 3a oo cTexit0) y
A 300 8
B 290 11
[Ipu 3akaze Ha cymmy OosbIe
c 320 6 2500 py6. pe3ka becruiatHo
OTtBer:

BS | Haiinure kopeHb ypaBHEeHHS v/ —4 — Sx = 4.

OtBer:

B6 | B mpsMOyrompHOM TpEyroibHHKE Yrod MEXKAYy BBICOTOH M OHCCEKTPHCOMH,
[IPOBEAEHHBIMY U3 BEPIIMHBI IPAMOro yria, paseH 31°. Haiinute menbiuuii yron
JAHHOTO TpeyroibHuKa. OTBET JaiiTe B rpaaycax.

&

OtBer:
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12
$in®37° + sin’127°

E Haiigure 3HaueHne BeIpaXxeHuUs

OtBer:

B8 | Ha pucynke m3oOpaxensl rpadpuk (QyHKUMu y =f(x) W KacaTelbHas K HEMY
B TOUKe ¢ abcmmccoil x, Haiinute 3HadeHwe mnpowsBomHON QyHKIHMH f(x)

B TOUKE X
0 Va

x 1T

\

y=fx)

OtBerT:

B9 | B npsmoyronsrom mapamenenunene ABCD A;B;C\D; ussectHo, uto DBj =21,
CD =16, B|C; = 11. Halinute ymuny pebpa B By.

OTBerT:

B10 | B uemnuonaTe 1o ruMHAcTHKE y4acTBYIOT 56 crnopreMmeHok: 27 u3 Poccun, 22 u3
CIIA, ocranpable — n3 Kuras. Tlopsok, B KOTOPOM BBICTYNAOT THMHACTKU,
ompenensierca kpebuem. Haliaute BEpoOsATHOCTH TOro, YTO CHOPTCMEHKAa,
BBICTYMAIOWIAsI TepBOM, okaxkeTcst u3 Kuras.

OtBer:
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B11 | IMwiuHap ¥ KOHYC HMEIOT 00IIlee OCHOBAHUE K OOIIYIO BRICOTY. Beramcanre 00bEM
LHUJIMHIPA, eclid 00bEM KOHyca paBeH 17.

OtBer:

B12 | [lo 3akony Oma 11 MOJHOM Lenu cuiia TOKa, M3MepseMas B amIiepax, paBHa
&

1= s rae ¢ — DJIC ucrounmka (B BompTax), =1 OM — ero BHyTpeHHEE
+r

COIIPOTHBIICHNE, R — compoTHBIeHHe menu (B omax). [Ipum kakom HauMeHbIIEM
COIIPOTHUBJICHUH LENM CHJa TOKa OyIeT COCTaBIATh He Oosiee 25% OT Cuibl TOKa

&
KOPOTKOI'O 3aMbIKaHU IK3 = =? OtBeT BBIpa3uTC B OMax.
r

OTBerT:

B13 | meercs nBa cocyna. Ilepswiii cogepxur 100 xr, a Bropoit — 20 Kr pacTBOpa
KHUCJIOTHI Pa3IM4YHO KOHIEeHTpauuu. Eciu 3TH pacTBOphl cMelaTh, TO MOIYyYUTCS
pactBop, coxaepxamuii 72% xucnotel. Eciam ke cMmemaTb paBHbIE MacChl 3THX
pacTBOpPOB, TO MOJYYUTCS pacTBOp, cojepxkamuil 78% kuciorel. CKONBKO
KHJIOTPaMMOB KHCJIOTBI COACPIKUTCS B IIEPBOM cocyae?

OtBer:

B14 | Haiinure nanMenbluee 3HaueHne GpyHkmun y = 19 +27x —x° Ha otpeske [-3; 3]

OtBer:
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Yacrb 2

Jna 3anucu pewenuit u omeemos na 3adanuna C1l—C6 ucnonv3yiume o1ank omeemos No2.
3anuwiume cHauana Homep BbLINOAHAEMO20 3A0aHUA, a4 3ameM HNOJIHOe O000CHOBAHHOE
peuienue u omeem.

a) Pemmte ypasHenue V3 sin2x + 3cos2x = 0.

Y 3n
6) Haiimute KOpHHU 3TOTO ypaBHEHUsI, IPUHAICKAIIHE TIPOMEKYTKY [? ;31‘[].

B mpaBuieHO# detspéxyroneHoOi mupamune SABCD Touka S— BepmmHa.
Touka M — cepenuna pedbpa SA, Touka K— cepenuna pebpa SC. Hatiaure yron
Mmexny mockoctssmu BMK u ABC, eciiu AB = 8, SC= 10.

Pemmure CHUCTEMY HCPABCHCTB:

{ log,y—1(4x —5) +logy,—s(2x —1) < 2,
25" —-5-10*—-6-4* < 0.

Paccrosaust ot Toukn M, pacrosioxeHHOI BHYTpPH NIPSIMOTO yIJIa, 10 CTOPOH yriia
paBuel 3 um 6. Uepes Touky M mpoBemeHa mpsimas, OTceKaromias OT yria
TPeyroJbHHK, IUIOMaAbs KoToporo paBHa 48. Haiimure mmmHy oTpeska 3Toif
NPSIMOA, 3aKIIIOYEHHOTO BHYTPH yIIa.

HaiinuTe Bce 3HaUeHus a, IIpU KaXXJAOM U3 KOTOPBIX YpaBHEHHUE

4= _q. 1% 4 g B
21-x% — 1 h

HMeEET XOTs OBl OJHO pEIICHUE.

[JaHa moclieoBaTeNbHOCTh HATYpPAJBHBIX YHCEN, MPUYEM KaXKIBIH ClleTyronmit

YlieH oTi4aetcs ot npeapayuero audo Ha 10,1160 B 6 pas. CyMMa Bcex 4JIeHOB

nocJieIoBaTelIbHOCTH paBHa 257,

a) Kakoe HanMeHbIIIee YKCIIO WIEHOB MOXKET OBITh B 9TOH MOCIIEIOBATETBHOCTH ?

6) Kakoe HanboJIblIIee KOJTUYECTBO YJIEHOB MOKET OBITh B TOM
[10CJIEOBATEILHOCTU ?
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HNucTpykuusi no BHINOJHEHHIO padoThI

Ha BhinonHeHne AUarHoCTHYecKoi paboTel o Marematuke naércst 235munyt. Pabora
COCTOHMT M3 ABYX yacteil u copepxut 20 3ananuii.

Yacte 1 comepkut 14 3amanuit ¢ kparkum otBerom (B1-B14) 6a3zoBoro ypoBHs IO
Marepualy Kypca MarTeMaTHKH. 3aJaHus YacTh 1 CUMTAIOTCS BBHIOJIHEHHBIMH, €CIIH
9K3aMEeHYeMBIl JlaJl BEpHBI OTBET B BHUJE IEJNOr0 YHCIa WIA KOHEYHOH JeCATUYHOM
JpooH.

Yacte 2 comepxut 6 Oonee cnoxubix 3amanuii (C1-C6) mo martepuany Kypca
MaTeMaTHKU. [Ipy UX BBIOJHEHUH HAIO 3alKUCATh MOJHOE PEIICHHUE U OTBET.

CoBeTyeM JJIsi SKOHOMHM BpeMeHH NpOIyCKaTh 3ajiaHie, KOTOpoe He ynaérces
BBIIIOJIHUTB Cpa3y, ¥ MepeXoquTh K cieaytomeMy. K BEIIOIHEHNIO MPOITYIIEHHbIX 3aaHuil
MOKHO BepHYTECS, eciii y Bac octanercst Bpemsi.

IKenaem ycnexa!

Buumanue! Buneopa3dop nannoii padorsl npoiiaér Ha caiite
www.statgrad.cde.ru
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Yacrts 1

Omeemom na 3a0anus BI-Bl4 oOondcno 0vimb uenoe uucio uiu KoHeuHaAs
decamuunaa Oopoos. Omeem cnedyem 3anucamv 6 O1aHK omeemoe Ne 1 cnpasa om
HOMepa 6bINOIHAEMO20 3A0AHUA, HAUUHAA ¢ nepeoil Knemouku. Kaxcoyo uyugpy, 3nax
MUHYC U 3aNAMYI0 RUWUME 6 OMOENbHOU KIeHouKe 6 COOMEEemCHGUN ¢ npuee-
OéHHbIMU 6 Oa1aHKe oopazuamu. EOuHuybl usmepenuii nucamo He HyMHcHO.

B1 | Cucrema HaBWTalMM, BCTPOEHHAs B CIMHKY CaMOJETHOTO Kpecia, MH(popMUpyer
raccakvpa o TOM, 4To moJiéT npoxoaut Ha Beicote 35000 dyToB. Beipasure BbicOTy
nonéra B merpax. Cunraiire, yto 1 Gyt pasen 30,5 cm.

OtBerT:

B2 | Ha nuarpamMme mokasaHa cpeHeMecsiuHas TeMreparypa Bo3ayxa B ExkarepunoOypre
(CepanoBcke) 3a kaxasii mecsil 1973 roma. [lo ropu3oHTau yKa3bIBAKOTCS
MeCAIIbl, 10 BEpPTHKAIN — TemIeparypa B rpamgycax llemscus. Ompenenurte mo
JUarpaMmme, CKOJIBKO OBUIO MECSIEB C IOJIOKUTEIBHOW CpEeIHEMECSIHOM
TeMIEpaTypou.
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B3 | Haiimute mumomaas Tparneiiy, H300pakEHHON Ha pUCYHKE.
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OTBerT:

B4 | Ans ocrexneHus My3eHHBIX BHTPUH TpeOyeTcsl 3aKa3aTh 25 OJMHAKOBBIX CTEKOJ

B 0JTHOH u3 Tpéx ¢upm. [lmomans kaxmoro crexia 0,3 m2. B raGuuue TIPUBEICHBI
LEHbl Ha CTEKJIO M Ha pe3Ky crekina. CKoJbKo pyOsieil OyaeT CTOUTb caMblid

eéBbIA 3aKa3?

dupma Hena crercia Peska creicia JlonmosiHUTEIbHbIE YCIOBUS
PMR | hv6. 3a 1 m?) | (py6. 3a om0 cTexit0) y
A 320 20
B 310 23
[pu 3aka3e Ha cymMmMy OoJIbIIIE
c 380 15 2500 py©6. pe3ka becruratHo
OTtBer:

BS | Haiinure kopeHb ypaBHEHHS ~/ —4 — 8x = 6.

OtBer:

B6 |B mpsMOyrompHOM TpEyroNbHHKE YTod MEXKAY BBICOTOH M OHCCEKTPHCOMH,
MIPOBEAEHHBIMY M3 BEPLIMHBI NMPSIMOro yria, paseH 18°. Haiinure MeHbiuil yron

JaHHOTro TpeyroiapHuka. OTBET JaiiTe B rpaaycax.

OTBerT:
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23
$in>56° + sin’146°

E Haiigure 3HaueHne BeIpaXxeHus

OtBer:

B8 | Ha pucynke wusoOpaxensl rpadpuk (GyHKIUMM Yy =f(xX)¥ KacareJbHas K HEMY
BTOUKe c abcmuccoil x, Haiimure 3HaueHme mnpomsBogHON GyHKIUKM f(X)

B TOUKE X).
y
\
\\
\\ y=f(x)
AN
\
AL\
\
\
\
\
AN
A
1 i .
0 1 Xo
[ AN
OtBer:

© Cratl'pan 2013 r. [Ty6nukanus B IHTepHeTe MM MEYaTHBIX U3aHUIX Oe3 mucbMenHoro cornacus Cratl pan 3amperiena

Marewmatnxka. 11 knacc. Bapnant MA1502 (3ana) Buneopasop Ha caiite www.statgrad.cde.ru 6

B9 | B mpsimoyromsHoM mapamnenenunene ABCD A By CiD, D @)
u3BecTHO, uto C4; =11, C\Dy =2, A4D; = 6. Haiinute :
A 1
nHy pedpa C C. L[ |
N
: \\\\

OtBer:

B10 | B uemnuonare no rumHactuke y4dactBytor 40 cmoprcmenok: 11 m3 Yexum, 15 u3
CrnoBakuy, ocranbHble — u3 ABcTpud. [lopsmok, B KOTOPOM BBICTYHAIOT
TUMHACTKH, —ompenensercs okpeOueMm. Hailiaure BepoATHOCTb TOro, 4TO
CHOPTCMEHKA, BBICTyTAlOIasl IEPBOH, OKaXeTcs U3 ABCTPHUU.

OTBerT:

B11 | [unuHap ¥ KOHYC UMEIOT 00IIlee OCHOBAHUE U OOIIYIO BHICOTY. Boruucianre 00bEM
LUIMHIPA, eciau 00bEM KOHYyca paBeH 19.

OTBerT:
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B12 | Ilo 3akony Oma ais MOSHOM LiemM CWila TOKa, U3Mepsemas B amIiepax, paBHa
I3

1= Rar rne ¢ — DJIC ucrounuka (B BojbTax), 7 =4 OM— ero BHYTpeHHee
+r

COINIPOTHBIIEHNE, R — compoTuBIeHHE Lenu (B omax). [Ipy kakoM HauMeHbLIEM
COIIPOTUBJIEHUH LENM cHujla TOoKa OyleT cocTaBisATh He Oosiee 50% OT cuiibl TOKa

3
KOPOTKOTO 3aMBIKaHUSA [, = —? OTBET BBIPA3UTE B OMAX.
r

OtBerT:

B13 | Umeetcst nBa cocyxma. Ilepsoiii comepxut 100 kr, a BTOpoii — 75 Kr pacTBopa
KHUCIJIOTHI pa3IM4YHOl KOHLEHTpauuu. Eciau 3TH pacTBOpHI cMelIaTh, TO MOJIYyYUTCS
pactBop, coxepxaumii 49% xucnorel. Ecau ke cMmewmarb paBHbIE MacChl 3THX
pacTBOpoOB, TO MOIYYHUTCS PacTBOp, cojepkamuii 51% xucnotel. CKOJIBKO
KHJIOTPaMMOB KHCJIOTBI COACPIKUTCS B IIEPBOM cocyae?

OtBer:

B14 | Haiinute HanMenblee snauenne GyHkmun y = 13 + 3x — x> Ha otpeske [—1; 1],

OtBer:

Yactp 2

na 3anucu pewenuii u omeemos na 3aoanus CI-C6 ucnonv3yiime O1aHK 0mMeemos
Ne 2. 3anuwmume cuauana Homep GbINOJHAEMO20 3A0AHUA, a4 3AmeM RNOJHOE
000CHOBAHHOE peuteHUe U ONEent.

. . 2X X
C1 | a) Pemnte ypaBuenue sinx + sng = cosza.
0) Haiiure KOpHH 3TOTO ypaBHEHUS, TPUHAIICKAIIE IPOMEKYTKY [—27r; —%J

C2 | B npaBunbHOi ueTbpéxyronpHoi nupamuge SABCD Touka S — BepiuuHa. Touka
M — cepenuna pebpa SA, Touka K — cepenuna pedpa SC. Haiiaure yrom mMexmy
mnockoctsimu BMK w ABC, eciiu AB = 10, SC = 8.

C3 1 2x—5)+1 +1)<2,
Penmte cucreMy HepaBeHCTB: 08 1(2x = 3) +logy,_sx+1)
25°-20"-2-16"<0.

C4 | PaccrosiHus OT TOUKU M, paclojoKEHHONH BHYTpPHU MPsIMOIO yrja, A0 CTOPOH yria
paBusl 4 u 3. UYepez Touky M mpoBeneHa IpsiMasi, OTCEKarolass OT yrja
TPEYrONbHUK, TUIONIaAb KOTOpOro paBHa 32. Haiinure iy oTpe3Ka 3TOM mpsMoH,
3aKJIFOYEHHOIO BHYTPH YIJIa.
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Cs Hatinure Bce 3HaUeHMS d, TIpU KaXIAO0OM U3 KOTOPBIX YPABHCHUC

1—2a\/1+)c2 +a(1 +x2)

(1+x2)—2\/1+x2

HAMEET XOTs OBl OJJHO PCIICHHUEC.

=3

C6 | Mana mnocienoBaTelbHOCTh HATYPalbHBIX YHUCET, NPUUYEM KaKIbIH ClleAyroluit
4YJIeH OTJINYAETCs OT Mpeablyero oo Ha 12, mbo B 8 pa3. CymMMa Bcex 4IICHOB
MOCIIEI0BATEILHOCTH paBHA 437.

a) Kakoe HanMeHbIIee YHCIIO YICHOB MOXKET OBITh B ATOU ITOCIIEIOBATEIFHOCTH?

0) Kakoe HauOouiblliee KOJIMYECTBO WICHOB MOXKET OBITh B ATOW MOCJIEI0BATEIb-
HOCTH?
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HNucTpykuusi no BHINOJHEHHIO padoThI

Ha BhinonHeHne AUarHoCTHYecKoi paboTel o Marematuke naércst 235munyt. Pabora
COCTOHMT M3 ABYX yacteil u copepxut 20 3ananuii.

Yacte 1 comepkut 14 3amanuit ¢ kparkum otBerom (B1-B14) 6a3zoBoro ypoBHs IO
Marepualy Kypca MarTeMaTHKH. 3aJaHus YacTh 1 CUMTAIOTCS BBHIOJIHEHHBIMH, €CIIH
9K3aMEeHYeMBIl JlaJl BEpHBI OTBET B BHUJE IEJNOr0 YHCIa WIA KOHEYHOH JeCATUYHOM
JpooH.

Yacte 2 comepxut 6 Oonee cnoxubix 3amanuii (C1-C6) mo martepuany Kypca
MaTeMaTHKU. [Ipy UX BBIOJHEHUH HAIO 3alKUCATh MOJHOE PEIICHHUE U OTBET.

CoBeTyeM JJIsi SKOHOMHM BpeMeHH NpOIyCKaTh 3ajiaHie, KOTOpoe He ynaérces
BBIIIOJIHUTB Cpa3y, ¥ MepeXoquTh K cieaytomeMy. K BEIIOIHEHNIO MPOITYIIEHHbIX 3aaHuil
MOKHO BepHYTECS, eciii y Bac octanercst Bpemsi.

IKenaem ycnexa!

Buumanue! Buneopa3dop nannoii padorsl npoiiaér Ha caiite
www.statgrad.cde.ru
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Yacrts 1

Omeemom na 3a0anus BI-Bl4 oOondcno 0vimb uenoe uucio uiu KoHeuHaAs
decamuunaa Oopoos. Omeem cnedyem 3anucamv 6 O1aHK omeemoe Ne 1 cnpasa om
HOMepPa 6bINOIHAEMO20 3A0AHUA, HAUUHAA ¢ nepeoil Knemouku. Kaxcoyo yugpy, 3nax
MUHYC U 3aNAMYI0 RUWUME 6 OMOENbHOU KIeHouKe 6 COOMEEemCHGUN ¢ npuee-
OéHHbIMU 6 Oa1aHKe oopazuamu. EOuHuybl usmepenuii nucamo He HyMHcHO.

_B1 |

B xnure Enensr Monoxosern «Ilomapok MonoabsIM Xo3sfiKam» HMEETCs pelenT
nmupora ¢ 4YepHociauBoM. s mupora Ha S5 4EJIOBEK ClelyeT B3ATb g(i)yHTa

yepHociuBa. CKOJBKO TIpaMMOB YepHOCIMBA CJIEAyeT B3SATb Uil IIMpOra,
paccyuTaHHOTO Ha YeThIpEX uenoBek? Cumutaiite, uto 1 (yHT pasen 0,4 kr.

OtBer:

Ha PUCYHKE JKHMPHBIMUA TOYKaMH IIOKa3aHa IICHA 30JI0Ta Ha MOMCHT 3aKPbITUA
OMpXKEBBIX TOProB BO Bce paboume aHM ¢ 5 mo 28 mapra 1996 roma. Ilo
TOPH30HTAIN YKa3bIBAIOTCS UHCIIA MECSNA, 10 BEPTUKAIM — IEHA YHIIMH 30J0Ta
B nomtapax CIIA. Jlng HarmasgHOCTH JKUpPHBIE TOYKM HA PUCYHKE COCIMHEHBI
nuHEeH. OnpenenuTe MO PUCYHKY Pa3sHOCTb MEXKTy HauOOJbIIEH M HaNMCHBIIECH

LICHOW 30JI0Ta Ha MOMEHT 3aKpbITHs TOPrOB B YKa3zaHHBIH mepuon (B Joiuiapax
CIIIA 3a yHnmio).

402

401

400

399

397
\

394

393

392

S 6 7 8 11 12 13 14 15 18 19 20 21 22 25 26 27 23

OTBerT:

© Cratl'pan 2013 r. [Ty6nukanus B IHTepHeTE MM EYaTHBIX U3aHUIX Oe3 mucbMenHoro cornacus Cratl pan 3amperiena

Maremaruxka. 11 kinacc. Bapuant MA1503 (3anan)

Buneopaz6op Ha caiite www.statgrad.cde.ru 4

B3 | Haiigure mumomiaas Tpamenun, W300pakEHHON Ha KICTYaTOW Oymare ¢ pasMepoMm

kieTku 1 cmx 1 cM (cm. puc.). OTBeT naiTe B KBaAPATHBIX CAHTUMETpPaXx.

N

//

OtBer:

B4 | B cpennem rpaxknanuH A. B 1HeBHOe BpeMs pacxoayeT 110 kBt u anextposneprun

_B5 |

_B6 |

B Mecsl, a B Ho4yHoe Bpemsi — 160 kBT'u anekrposnepruu. Panbime y A.
B KBapTHUpE OBIT yCTAHOBICH OAHOTAPH(HBIN CUETUUK, U BCIO 3IEKTPOIHEPTHIO OH
omraynBan 1o Ttapudy 2,5py6.3a 1kBru. Tom Hazam A. ycTaHOBWI
IBYXTapu(HBI  CcYETIMK, TIPH OTOM JHEBHOM PacxXoj]l dIEKTPOIHEPTHH
oIuraunBaeTcs o tapudy 2,5 pyo6. 3a 1 kB4, a HOUHOI pacXoj orutauuBaeTCs 10
tapudy 0,6 py0. 3a 1 kBt 4.

B Teuenne 12 mMecsmeB pexxuM MOTPEOICHHS U Tapru(BI OIUIATH HJICKTPOIHEPTHH HE
MEHsUINCh. Ha ckonbko Oomblne 3amiaTeia ObI A. 3a 9TOT IEPHOZ, €CIU OBl He
roMeHsu1 cuéruuk? OTBET JaiTe B pyOsIsix.

OTBerT:

Haiinure kopeHb ypaBHEHUS £+ = 16.

OTBerT:

OcTtpble yribpl NpsIMOYTOJIBHOTO TpeyroiabHuka paBHbl 80°u 10°. Haiinute yron
MEXJY BBICOTOI M OMCCEKTPHUCOM, MPOBEIEHHBIMU W3 BEPIUMHBI HPSIMOIO yIJa.
OtBer paiiTe B rpagycax.

C

OTBer:
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59
c0s>14° + cos>104°

E Haiigure 3HaueHne BeIpaxeHus

OtBer:

B8 | Ha pucynke uzoOpaxensl rpapuk (yHkimuu y =f(x)u KacarenbHas K HeMy
BTOouke ¢ abcuuccoil x, Haiingure 3HaueHme npom3BoAHON (yHKIUH f(X)

B TOYKE X).
y
it
Xo X
[]
(]
1
1
///
/7 ™
L—"]
= »
L1
+y=fx)
| | | |
T T 1
OtBer:

B9 | B npaswibHOl TpeyronbHoi mupamuae SABC touka N — cepemuna pedpa BC,
S — BepumHa. U3BecTHO, 4T0 SN = 6, a 1uiomaap 60KOBOI MOBEPXHOCTH paBHA 72.
Haiinure mnny otpeska AB.

S

OtBer:
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B10 | Ha yemmnuonare mo mpbbKKaMm B BOJY BBICTYHAIOT 25 CIOPTCMEHOB, CPEAM HUX
6 npeirynoB u3 'ommanguu u 4 npeiryHa u3 Benecyansl. T1opsaok BICTYIUIEHUIM
ornpenenseTcs xepeobéBkoid. Haiinute BepoATHOCTH TOTO, YTO IBAALATHIM OYyIeT
BBICTYIATh NPBITYH U3 [omanauu.

OtBer:

B11 | O6sém konyca pasen 32. Uepe3 cepemuHy BBICOTHI MAPAJUICIIEHO OCHOBAHUIO
KOHyCa TPOBEJIEHO CEeUeHHE, KOTOPOE SIBIISIETCS OCHOBAHMEM MEHBIIETO KOHYycCa
¢ ToW ke BepmmHOW. Halinure 00bEM MEHBIIIETO KOHYCA.

OTBerT:

B12 | Cuna Toka B mernu [/ (B amrepax) OIpenesieTcs HalpspDKeHHEM B Lend |

U
COIMPOTHUBJICHUEM JJICKTPONpuOOpa 1o 3akony Oma: [ = 7 e U — HanpshkeHue

(B BombTax), R— CONpPOTUBIICHUE OJeKTporpubopa (B omax). B smekrpocersb
BKJIFOUCH MTPEAOXPAHHUTEIh, KOTOPHIH IIABHUTCS, €CIIM CHIIAa TOKa TpeBbimaeT 4,4 A.
Omnpenennre, Kakoe MHHUMAJIbHOE CONPOTHBIICHHE JOJDKHO OBITH Y AJIEKTPO-
npudopa, MnojakiIrouaeMoro k poserke B 220 BousbT, uToObl ceTh IpojponKaia
paboratb. OTBET BbIpa3UTe B OMaXx.

OTBerT:

B13 | Moropnas soaka B 11:00 BbIiia u3 myHkra A B MyHKT B, pacnoyioskeHHsblH B 15 kM
ot A. IIpo6siB B myHkTe B 1 uac 15 MuHYT, 10/1Ka OTIPaBUIACh HA3a/l U BEPHYIACh
B yHKT A B 16:00 Toro e nus. Onpenenute (B KM/4) COOCTBEHHYIO CKOPOCTh
JO/IKHU, €CITH U3BECTHO, YTO CKOPOCTh TEUEHUS PEKH 3 KM/u.

OtBer:

B14 | Haiigure nanbonpiuee 3Hauenne GpyHkuu y = 15 + 3x ~x’Ha otpeske [—1; 1]

OtBer:
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Yacrp 2

Jna 3anucu pewenuii u omeemos na 3aoanus CI-C6 ucnonv3yiime 61aHK 0mMEemos
N 2. 3anuwiume cHauana HoOMeEp GbLINOIHAEMO20 3A0AHUA, 4 3Amem HNOTHOE
000CcHOGaHHKOE peuleHue u Omeent.

C1 | a) Pemmte ypasuenne /3 sin2x + 3cos2x = 0.

. 3
0) Haiinure KOpHU 3TOro ypaBHEHUs, IPUHAUIEKALIIE IPOMEKYTKY [7”, 37[}

C2 | B npaBusnbHOi ueTbpéxyronpHoi nupamuge SABCD Touka S — BepiuuHa. Touka
M — cepenuna pedpa SA4, Touka K — cepennHa pedbpa SC. Haiimure yron Mexnmy
mnockoctsiMu BMK n ABC, eciiu AB = 8, SC = 10.

G ] 1 dx—-5)+1 2x—1)<2,
Pemnre cuctemy HepaBeHCTB: ngx—l( x=3) 0g4x—5( x—1)
25°-5.10"-6-4"<0.

C4 | PaccrostHus OT TOUKHM M, paclonoKeHHOM BHYTPH IPSIMOTO YIUIa, 10 CTOPOH yIJa
paBubl 3 u 6. Uepes Touky M 1mpoBeieHa mnpsiMas, OTCEKamolas OT YIJa
TPEYroJbHHUK, IJI0HIa/lb KOTOporo paBHa 48. Halinure nnuHy oTpeska 3Tol mpsiMoii,
3aKJIFOUYEHHOTO BHYTPH yTJIa.

Cs HalelHTC BCE€ 3HAYCHUS d, IIPU KAXKIOM U3 KOTOPLIX YPABHCHUEC
2 2
45 g2 4y

=3
2
2=

HMMEET XOTs OBI OJTHO PEIIEHIE.

C6 | Janma mocnemoBaTeIbHOCTh HATYPATbHBIX YHCEN, MPUYEM KaXKABIA CIIETYFOIIHI
YJIeH OTJINYaeTcsa OT npeapiayuiero aubo Ha 10, mubo B 6 pa3. Cymma BcexX 4ICHOB
MOCJIeTIOBATEHHOCTH paBHa 257.

a) Kakoe HanMeHbIIIee YHCIIO YWIEHOB MOKET OBITh B OTOU IOCJIEJOBATEIILHOCTH ?

0) Kakoe HaunOosiblliee KOJIMYECTBO WICHOB MOYKET OBITh B ATOH IOCJIEI0BATENIb-
Hoctu?
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HNucTpykuusi no BHINOJHEHHIO padoThI

Ha BhinonHeHne AUarHoCTHYecKoi paboTel o Marematuke naércst 235munyt. Pabora
COCTOHMT M3 ABYX yacteil u copepxut 20 3ananuii.

Yacte 1 comepkut 14 3amanuit ¢ kparkum otBerom (B1-B14) 6a3zoBoro ypoBHs IO
Marepualy Kypca MarTeMaTHKH. 3aJaHus YacTh 1 CUMTAIOTCS BBHIOJIHEHHBIMH, €CIIH
9K3aMEeHYeMBIl JlaJl BEpHBI OTBET B BHUJE IEJNOr0 YHCIa WIA KOHEYHOH JeCATUYHOM
JpooH.

Yacte 2 comepxut 6 Oonee cnoxubix 3amanuii (C1-C6) mo martepuany Kypca
MaTeMaTHKU. [Ipy UX BBIOJHEHUH HAIO 3alKUCATh MOJHOE PEIICHHUE U OTBET.

CoBeTyeM JJIsi SKOHOMHM BpeMeHH NpOIyCKaTh 3ajiaHie, KOTOpoe He ynaérces
BBIIIOJIHUTB Cpa3y, ¥ MepeXoquTh K cieaytomeMy. K BEIIOIHEHNIO MPOITYIIEHHbIX 3aaHuil
MOKHO BepHYTECS, eciii y Bac octanercst Bpemsi.

IKenaem ycnexa!

Buumanue! Buneopa3dop nannoii padorsl npoiiaér Ha caiite
www.statgrad.cde.ru
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Yacre 1 B3 | Haiimute miommaas Tpamennu, W300pakEHHON Ha KJIeT4aroil Oymare ¢ pasMepom
kieTku 1 cmx 1 cM (cm. puc.). OTBeT 1aiTe B KBaAPATHBIX CAHTUMETpaXx.

Omeemom na 3a0anus BI-Bl4 oOondcno 0vimb uenoe uucio uiu KoHeuHaAs
decamuunaa Oopoos. Omeem cnedyem 3anucamv 6 O1aHK omeemoe Ne 1 cnpasa om
HOMepa 6bINOIHAEMO20 3A0AHUA, HAUUHAA ¢ nepeoil Knemouku. Kaxcoyo uyugpy, 3nax
MUHYC U 3aNAMYI0 RUWUME 6 OMOENbHOU KIeHouKe 6 COOMEEemCHGUN ¢ npuee- N
OéHHbIMU 6 Oa1aHKe oopazuamu. EOuHuybl usmepenuii nucamo He HyMHcHO. N

N

B1 | Cucrema HaBUTAIlMU, BCTPOCHHAS B CIUHKY CaMOJIETHOI'O Kpecia, UHPOPMHUpYET \\
raccakvpa o TOM, 4To moJiéT npoxoaut Ha Beicote 34000 dyToB. Beipasure BbicOTY
nonéra B merpax. Cunraiire, yto 1 Gyt pasen 30,5 cm. —
--.-.-'.-.-
Otser:

B2 | Ha nuarpamMme mokasaHa cpeHeMecsiuHas TeMreparypa Bo3ayxa B ExkarepunoOypre
(CepanoBcke) 3a kaxasii mecsil 1973 roma. [lo ropu3oHTau yKa3bIBAKOTCS
MeCAIIbl, 10 BEpPTHKAIN — TemIeparypa B rpamgycax llemscus. Ompenenurte mo
JUarpaMmme, CKOJIBKO OBUIO MECSIEB C IOJIOKUTEIBHOW CpEeIHEMECSIHOM

OtBer:

TeMIEpaTypou.
20 +
16
121 B4 | st ocTekieHHs My3eHHBIX BUTPHH TpeOyeTcs 3aKa3aTh 35 OJUHAKOBBIX CTEKOI
81— R — B 0/1HOM m3 Tpéx ¢upmM. [lnomanp kaxaoro crekmna 0,2 M’ B Ta0JINIE TPUBEIACHbI
4 - LEHBl Ha CTEKJIO W Ha pe3Ky crekna. CKoJbko pyOneil OyaeT CTOUTb caMblid
IenéBbIi 3aKa3?
0 sHB |(eB |Map |anp | maii | MIOH | HIOX | ABT [CEH |OKT |HOA |JACK Heﬂa CTeKJIa Pe3ka cTekjia
4 | — ®upma (py6.3a1 Mz) (py0. 32 01IHO cTeII0) JlonosiHUTeILHBIE YCIOBUS
-8 I I A 300 8
-12 I I B 290 11
-16 Y S S R e R B B — Ipu 3akase HA CyMMY OOJIbIIIE
¢ 320 6 2500 pyb 6
~20 L] L _ py0. pe3ka GecraTHO
Otgert: OrgerT:

BS | Haiinure xopens ypaBHeHus /—4 — 8x = 6.

OTBerT:
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B6 | Ocrpeie yrimbl mpsaMoyronbpHOro TpeyronbHuka pasubl 80° m 10°. Haiigure yron
MEXKIYy BBICOTOH M OMCCEKTPHUCOH, MPOBEAEHHBIMH M3 BEPIIMHBI MPSIMOrO YyrJja.
OTBeT galiTe B rpagycax.

C

OtBer:

12

E Haiinure 3naueHne BbIpaXeHUs — — .
sin“37° +sin“127°

OtBer:

B8 | Ha pucynke wu3oOpakensl rpaduk GyHKuuM y=f(x)u KacarelabHas K HeMy
BTOuke ¢ abcumccoil x, Haiingure 3HaueHme npom3BoAHON (yHKIHH f(X)

B TOUKE X
Y
\
\\
\\ y=f(x)
AN
\
AL\
\\
\
\
A
AN
Ik
1 i .
0 1 Xo
| \
OtBer:

© Cratl'pax 2013 r. [Ty6nukanus B IHTepHeTe MM MEYaTHBIX U3IaHUIX Oe3 mucbMenHoro cornacus Cratl pan 3amperiena

Marewmatnxa. 11 knacc. Bapnant MA1504 (3arnaz) Buneopasop Ha caiite www.statgrad.cde.ru 6

B9 | B npasunbHoii Tpeyronsuoi mupamuae SABC touka N — cepemuna pebpa BC,
S — BepumHa. U3BecTHO, 4T0o SN = 6, a 1uIomaap 60KOBOI MOBEPXHOCTH paBHa 72.
Haiinure nuny otpeska AB.

S

OtBer:

B10 | B yemnuonare nmo rumMHacTHUKe y4acTBYIOT 56 crnoptcMeHok: 27 u3 Poccun, 22 u3
CIIIA, ocranbuble — u3 Kuras. Tlopsok, B KOTOPOM BBICTYNAOT T'MMHACTKH,
ompenenserca kpebuem. Haliaure BepOSATHOCTH TOrO, YTO CHOPTCMEHKA,
BBICTYIAOWIAst IepBOM, okaxkeTcst u3 Kurast.

OTBerT:

B11 | [MuwuHAp ¥ KOHYC UMEIOT 00IIee OCHOBAHKE M OOIIYI0 BBICOTY. Bhruucinre 00b6EM
IUIHHAPA, €CIIH 00bEM KOHyca paBeH 19.

OTtBer:
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B12 | Cuna Toka B uenu / (B ammepax) ONpeAessieTcss HampsDKEHHEM B LN U

U
COIIPOTHBIICHUEM 3JIEKTpOnprudopa 1mo 3akony Oma: [ = I} rae U — HanpsbkeHue

(B BosIbTax), R— CONpOTHBIICGHUE 3JeKTporpubopa (B omax). B asmekrpocers
BKJIFOUCH IIPEIOXPAHUTENb, KOTOPHIH IJIABUTCS, €CIH CHIIa TOKa MpeBbimaeT 4,4 A.
Ompenennre, Kakoe MHUHHMAIbHOE COTNPOTHBICHHE JOJDKHO OBITH Y AJIEKTPO-
npubopa, mojakiIoyaeMoro kK poserke B 220 BosbT, 4TOOBI CEeTh MpOAOIDKAIA
pabotath. OTBET BBIPA3UTE B OMaXx.

OtBer:

B13 | Umeetcst nBa cocyna. Ilepseiit comepxut 100 kr, a Bropoit — 20 Kr pactBopa
KHCJIIOTbI pa3m/1qH0171 KOHIOCHTpAIUu. Ecnu st PacTBOPLI CMEIIaTh, TO MOJYYUTCA
pactBop, coaepxammii 72% xucnotel. Ecnm ke cMmemarh paBHBIE MAacChl ITHX
pacTBOpPOB, TO TOJNYYUTCS pacTBOp, cojepkammidi 78% KucioTsl. CKOJIBKO
KHJIOTPAMMOB KHCJIOTBI COJIEPKHUTCS B TIEPBOM cocyie?

OtBerT:

B14 | Haiinute HanMeHbIIee 3Hauenre GyHKIUU y = 13 + 3x — x> Ha orpeske [—1; 1].

OtBerT:

Yacrp 2

na 3anucu pewenuii u omeemos na 3aoanus CI-C6 ucnonv3yiime 61aHK 0meemos
N 2. 3anuwiume cHauana HOMeEpP GbLINOIHAEMO20 3A0AHUA, 4 3aAmem HOTHOE
000CcHOGaAHHOE peuleHue u omeent.

. . 2X X
C1 | a) Pemmte ypaBuenue sinx + smzz = COSZE.
0) Haiigure KOpHM 3TOr0 ypaBHEHUS, MPUHAJIEKALIIE TIPOMEKYTKY |:—27Z'; —%J

C2 | B mpaBunbHOM ueTslpéxyrosnbHoi nupamune SABCD touka S — BepmnHa. Touka
M — cepenuna pebpa SA, Touka K — cepenuna pedbpa SC. Haiiaute yrom mMexmay
mwiockoctssMu BMK n ABC, ecniu AB = 10, SC = 8.

C3 lo 2x—5)+1o +1)<2,
Pemute cucteMy HEpaBEHCTB: 8ep (2= 3) Flogy, s(x+1)
25°-20"-2-16"<0.

C4 | PaccrostHust OT TOUKH M, pacroynoKeHHOM BHYTpU HPSIMOTO YIJIa, 10 CTOPOH yrja
paBubl 4 u 3. Uepe3s Touky M mpoBeleHa npsMas, OTCEKarolias oOT YIJa
TPEYTOJIbHHUK, IJI0NIab KOTOporo paBHa 32. Halinnre nnmuHy oTpe3ka 3ToH mpsMOi,
3aKJIFOYEHHOTO BHYTPH YIJIA.
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Cs Hatinure Bce 3HaUeHMS d, TIpU KaXIAO0OM U3 KOTOPBIX YPABHCHUC

1—2a\/1+)c2 +a(1 +x2)

(1+x2)—2\/1+x2

HAMEET XOTs OBl OJJHO PCIICHHUEC.

=3

C6 | Jana mocnenoBaTeNbHOCTh HATYPATbHBIX YHCEN, NPUYEM KaXKABIH CIeTyrOIni

4YJIeH OTJINYAETCs OT Mpeablyero oo Ha 12, mbo B 8 pa3. CymMMa Bcex 4IICHOB
MOCIIEI0BATEILHOCTH paBHA 437.

a) Kakoe HanMeHbIIee YHCIIO YICHOB MOXKET OBITh B ATOU ITOCIIEIOBATEIFHOCTH?

0) Kakoe HauOouiblliee KOJIMYECTBO WICHOB MOXKET OBITh B ATOW MOCJIEI0BATEIb-
HOCTH?
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