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HNHcTpyKuus no BbINOJIHEHUIO PadOThI

Ha BwimonHeHne 3K3aMeHaAIMOHHONW pa0oThl TI0 MareMatuke faaéres 4 yaca (240 muH).
Pabora cocrout u3 aByx yacre u cogepxut 20 3aaaHUN.

Yacts 1 comepxutr 14 3aganuii ¢ xpatkum otBetoMm (B1-B14) 6a3oBoro ypoBHs 1o
MaTtepuansy Kypca MareMaTHKU. 3ajaHus YacTH | CUYUTAIOTCS BBIOJHEHHBIMU, €CIIU
9K3aMEHYEMbIH JIajl BEpHBIA OTBET B BUJIE L[EJIOI'0 YMCIIA WIM KOHEUHOU JECATUYHOU ApOOH.

Yacte 2 coxmepxkur 6 Oonee cinoxubix 3amanuii (C1-C6) mo matepmany Kypca
MaTeMaTHKH. [Ipu UX BBIMIOJIHEHUN HAJI0 3aIMCaTh MOJTHOE PEIICHUE W OTBET.

CoBeryeM Ui 9KOHOMHHM BPEMEHH MPOIYCKaTh 3ajJlaHue, KOTOpoe He yaaéres
BBITIOJIHUTH Cpa3y, U MEePEXOANTh K cienyromeMy. K BBIIOJHEHHUIO MPOITYIIEHHBIX 3a/IaHnui
MOKHO BEpHYThCsI, eclii y Bac ocranercs Bpemsi.

Kenaem ycnexa!

Buumanmne! Bugeopasoop nannoii padoThbl NpoiaéT HaA caiiTe
www.statgrad.cde.ru

© MUOO 2012 r. ITy6nukarms B IHTepHeTe WK MeYaTHBIX W3IaHusIX 0e3 mucbMenHoro cornacus MUOO 3amperena




Matemaruka. 11 kiracc. Bapuant 5 (3anaz 6e3 npon3BogHO#) Buneopas6op Ha caiite www.statgrad.cde.ru 3

Yacrs 1

Omeemom mna 3a0anusn BI-Bl4 oOondcno 0vimb uenoe uucio uiu KoHeuHas
decamuunasa Oopoos. Omeem cnedyem 3anucamv 6 O1aHK omeemos Ne 1 cnpasa om
HOMepPa 6bINOIHAEMO20 3A0AHUA, HAUUHAA ¢ nepeoil Knemouku. Kaxcoyo uyugpy, 3nax
MUHYC U 3ANAMYI0 RUWUME 6 OMOENbHOU KIeHouKe 6 COOMEEeHMCHIGUN ¢ npuee-
OéHHbIMU 6 Oa1aHKe oopazuamu. EOuHuybl usmepenuii nucamo He HyMHcHO.

B1 | B xnure Enenst Monoxoser «Ilomapok MoioabsIM Xo3siikam» HMeEETcs perent

nupora ¢ uyepHociauBoM. s mupora Ha 10 4yenoBek ciexyer B3SATbH ﬁ(pyHTa

yepHociuBa. CKOJBKO TIpaMMOB YEepHOCIMBA CIEAyeT B3SATb JUId IUpOra,
paccuntaHHOTO Ha 6 yenoBek? Cuuraiite, uto | ¢yHT pasen 0,4 kr.

OtBer:

B2 | Ha pucyHke TOYKaMH MOKa3zaHa ayIuTOpHs IMOMCKOBOro caiira Ya.ru BO BCe
Mmecspl ¢ aexabps 2008 mo oktsiOps 2009 roma. Ilo ropuszoHTamM yKas3bIBaIOTCS
MECSIIBI, 110 BEPTHKAIN — KOJIMYECTBO MOCETUTENEN caliTa XoTs Obl pa3 B JAHHOM
Mecsdie. [ HarmaIHOCTH TOYKU Ha PUCYHKE COSAMHEHBI TuHuel. Onpeaenure mo
PUCYHKY Pa3HOCTh MEX]ly HauOOJbIICH U HaUMEHbBIICH ayIuTOpUeH caiita Ya.ru
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B3 | [Inomans 3akpamieHHOTO CEKTOpa, H300pakEHHOTO Ha KieTdaTtoii Oymare
(cm. puc.), paBHa 6. Haiigute miomiaas Kpyra.

OtBer:

B4 | HesaBucumas skcriepTHas J1abopaTopusi ONpenenseT PeUTHHIM OBbITOBBIX MPHOO-
poB R Ha OCHOBE cpeAHel IeHbl P, a Takke OLEHOK (YHKIMOHAIbHOCTA F,
kauecTBa QO W nu3aitHa D. Kaxplid OT/eTbHBINA MMOKA3aTellb OIEHUBAETCS DKCIIEp-
TaMu 1o S5-OamnpHON mmiKaie 1ensiMu unciamu ot 0 1o 4. VITOTOBBIA pEeUTHHT
BBIUHCISIETCS 110 (hopMmyIie

R=42F+2Q+D)—0,01P.

B Tabaume ngaHnl OLEHKH Ka)kIOro IIoKasaTeias JUIl HECKOJILKHUX MOJeJIeH
AIEKTPUIECKHUX MICOPYOOK.

Omnpenennre, Kakas MOJENb HMMEET HAWBBICIIMKA pedTHHTr. B oTBer 3ammmmre
3HAQUYEHHE ATOT0 PEUTHHTA.

Mozean | Cpennsis dyukuuonanbHocTh| KauecTno|/u3aiin
MACOPYOKHM | NleHa
A 5900 4 3 4
b 5700 1 4 0
B 4800 4 0 3
r 5800 0 4 1

OtBer:

BS | Haiigure KkopeHb ypaBHEHUs /8 —x = 5.

OtBer:
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B6 | B tpeyromsuuke ABC yron C pasen 90°, AC = 8, cos A = 0,8. Haiimure BC.
B

OtBerT:

B7 | Haiigure 3HaueHue BoipaxkeHus (/75 —+/48) -+ 12.

OtBerT:

B8 | Marepuanbnas Touka M HauMHAET OBYDKEHHE M3 TOYKH A U IBIKETCA IO IPAMON
Ha npotrspkeHun 11 cexkyna. I'paduk mokaspiBaeT, Kak MEHSUIOCh PACCTOSIHUE OT
Toukn A 10 Touku M co BpemeneM. Ha ocu abcumcc OTKIIaAbIBacTCs BpeMsl ¢
B CEKyHJIaX, Ha OCH OpPJINHAT — PACCTOSIHUE S B METpax.

Ornpegenure, CKOJIBKO pa3 Touka M MeHsIa HalpaBICHUE JTBUKCHUS.
s A

s=s(1)

OtBer:
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B9 | B npaBunbHOl ueThipéxyronpHol nmpamune SABCD Beicora SO pasha 13,
JuaroHanb ocHoBaHusi BD paBHa 8. Touku Ku M — cepenunsl pédoep CD u BC
COOTBETCTBEHHO. HaiiiuTe TaHreHc yria Mexxay MmiockocTbio SMK U III0CKOCTBIO
ocHoBauus ABC.

B

OTBerT:

B10 | B cOopuuke 6uneroB no reorpadun Bcero 40 O6useros, B 14 U3 HUX BCTpedaeTcs
Bompoc 1o crpaHam EBpomnbl. Halinure BeposITHOCTH TOro, YTO B CIIy4dailHO
BBIOpaHHOM Ha JK3aMEHE OWJeTe MIKOJIBHUKY JOCTAHETCS BOMPOC MO CTpaHaM
EBpomnsr.

OTBerT:

B11 | Bo ckombko pa3 yBemuuuTcs 00bEM KyOa, eClti Bee ero pébpa yBEIMInTh B 5 pas?

OtBer:

B12 | CxopocTbs aBTOMOOWJIS,, PAa3rOHAIOLIEIOCS ¢ MecTa crapra [0 IMPsSMOJIUHEHHOMY
OTpPe3Ky IyTH JUIMHOM / KM C MOCTOSHHBIM YCKOPEHHEM a KM/4”, BBIYHUCIISAETCS 110

bopmyne v = +/2/a. Onpenenure HaMMEHBIICE YCKOPEHHE, ¢ KOTOPBIM IOJKEH
JIBUTAThCS aBTOMOOMIIb, 4TOOBI, Mpoexas 0,8 KuimoMeTpa, IpuoOpecTn CKOPOCTh HE

meHee 100 km/4. OTBET BBIpa3UTE B Km/a’,

OtBer:
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B13 | Cmemas 41-npouieHTHBIA U 63-TIPOIEHTHBIN PacTBOPBI KUCIOTH U A00aBuB 10 Kr
YUCTOHM BOJIBI, MONyUnid 49-TIpOIIeHTHBIN pacTBOp KUCIOTH. Eciu Ob1 BMecTo 10 Kr
Bozbl nobaBwiu 10 kr S0-IpOIIEHTHOTO pacTBOpa TOW K€ KHCIOTHI, TO TOIYYUIIH
Obl 54-mpOLEHTHBI pacTBOp KHUCIOTHI. CKOJNBKO KHJIOTpaMMOB 41-IpOLEHTHOTO
pacTBOpa MCIOIB30BAIH AJIS TOJTYYSHHSI CMECH?

OtBerT:

E Haiinute nanbonbiee 3Hauenue GpyHkunu y = log1 (x2 +4x + 8).
4

OtBerT:

Yacrtp 2

Hna 3anucu pewenuii u omeemos na 3adanun CI-C6 ucnonv3yiime 61anK omeemos
Ne 2. 3anuwume cHauana Homep GbINOJHAEMO20 3A0AHUA, a4 3AMeM NOJHOE
0b0ocHoGannoe peuwienue u omeent.

E a) Pemure ypaBHeHue 2sin2(377[ + x) = /3 cosx.

0) Haiigure Bce KOpPHHM 3TOro ypaBHEHHS, IpUHAIJIEKAIIUE I[POMEKYTKY

[_7_7r; —Zﬁjl.
2

C2 | B npaBunbHoO#l TpeyronpHOit npusme ABC A4;B;C| cTOPOHBI OCHOBAHUS PaBHBI 0,
OokoBbie péOpa paBubl 4. M300pa3ute ceueHue, Mpoxosiiee yepe3 BepiiuHbl 4, B
u cepenuny pedpa 4; C;. Haiinute ero miomanp.

~C3 ] 2 -2

+
5—1 5-3

Pemmre cuctemMy HEpaBEeHCTB:

5 2
2 25x°—10x -8
3 +
25x“—10x -8 2

C4 | BueBmucaHHOW ~ OKPYXHOCTbIO  TPEYrOJbHHUKA  HA3bIBACTCS  OKPY>KHOCTD,
Kacaromiasicsi OJHON CTOPOHBI TPEYrOJbHHUKA W TMPOJIOJDKEHUU IBYX IPYTHX €ro
cTopoH. Pamuycel NIBYX BHEBIUCAHHBIX OKPY)XKHOCTEH  MPSAMOYTOIHHOTO
TpeyroJibHUKa paBHbI 7 1 17. HaiiguTe paccTosHue MEXIy UX IEHTPaMH.

C5 | Haiigure Bce 3HaueHUs lapaMeTpa a, IpU KaKJOM U3 KOTOpbIX Ha uHTepBaie (1; 2)
CYIIECTBYeT  XOTs OBl ~ OJHO  YHCIO X, He  YIOBICTBOPSIOIICE

HEPaBEHCTBY a + a® —2ax +x* <3x—x°.
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C6 | Mmeercs 8 kapTouek. Ha HUX 3aMMCBIBAIOT TTO OJTHOMY KaXK/I0€ M3 YNCEIL:

~11, 12, 13,14, -15, 17, -18, 19.
Kaprouku nepeBopauuBaroT U NepeMeLINBatOT.
Ha NX YUCTBIX CTOpOHaX 3aHOBO HI/IIHyT 110 OHHOMy KaXX10€ U3 YUCECII.
~11, 12,13, 14, 15, 17, -18, 19.
HOC.HC ATOro 4uciia Ha Ka)K,HOﬁ KapTO4YKe CKJIaAbIBalOT, a IMOJYYCHHBIE BOCEMb
CYMM HEPEMHOXKAIOT.

a) Mosxet Jiu B pe3yJbrare noxydutses 07
6) Moxxer 11 B pe3ynbraTe noixydutbes 1177

B) Kakoe HauMeHbIlee II€JI0€ HEOTPULIATSIILHOE YHCIO MOXET B pPe3yJibTaTe
MTOJTYYHUTHCS ?
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BBITIOJIHUTH Cpa3y, U MEePEXOANTh K cienyromeMy. K BBIIOJHEHHUIO MPOITYIIEHHBIX 3a/IaHnui
MOKHO BEpHYThCsI, eclii y Bac ocranercs Bpemsi.

Kenaem ycnexa!

Buumanmne! Bugeopasoop nannoii padoThbl NpoiaéT HaA caiiTe
www.statgrad.cde.ru

© MUOO 2012 r. ITy6nukarms B IHTepHeTe WK MeYaTHBIX W3IaHusIX 0e3 mucbMenHoro cornacus MUOO 3amperena




Matemaruka. 11 kinacc. BapuanT 6 (3anan 6e3 npon3BoHO#) Buneopas6op Ha caiite www.statgrad.cde.ru 3

Yacrs 1

Omeemom mna 3a0anusn BI-Bl4 oOondcno 0vimb uenoe uucio uiu KoHeuHas
decamuunasa Oopoos. Omeem cnedyem 3anucamv 6 O1aHK omeemos Ne 1 cnpasa om
HOMepPa 6bINOIHAEMO20 3A0AHUA, HAUUHAA ¢ nepeoil Knemouku. Kaxcoyo uyugpy, 3nax
MUHYC U 3ANAMYI0 RUWUME 6 OMOENbHOU KIeHouKe 6 COOMEEeHMCHIGUN ¢ npuee-
OéHHbIMU 6 Oa1aHKe oopazuamu. EOuHuybl usmepenuii nucamo He HyMHcHO.

_B1 |

_B2 |

B kBapTtupe, taoe mnpoxuBaeT Banepwii, yctaHoBieH mpubop yuéra pacxopia
XOJIOZHOW BOJBI (cuéTurK). 1 MapTa cu€Tumnk mokassiBai pacxoxa 182 ky0. M BobL, a
1 ampenst — 192 ky6. M. Kakyto cymMmy moimkeH 3amuiaTuth Banepuit 3a X0lI0aHYO
BOJIY 3a MapT, €CJIM [ICHA 3a OJUH KyO. M XOJOMHOH BOJBI COCTaBIsieT 23 pyOis
10 xomeex? OTBeT gaifTe B pyoOIIsx.

OtBer:

Ha pucynke ToukamMu TOKa3aHO KOJUYECTBO 3ampocoB co cioBoMm JKAPA,
C/ICJIaHHBIX Ha TIOMCKOBOM caiiTe Yandex.ru Bo Bce Mecsubl ¢ Mapra 2008 1o
okTs0ps 2009 roma. Ilo ropm30HTANM yKa3bIBAIOTCS MECSIBI, MO BEPTHKAIH —
KOJIMYECTBO 3aIPOCOB 3a JAHHBINH Mecs. (s HariIsaHOCTH TOYKM Ha PHCYHKE
coenuHeHbl JuHUEH. OmnpenenuTe Mo PUCYHKY Pa3sHOCTh MEXIY HanOOIBIINM H
HaVMEHBIIUM MECSYHBIM KOJIMYECTBOM 3arnpocoB co ciaoBoM JKAPA B yka3aHHBIH
Hepuo/I.
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OtBer:
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B3 | [Inomans 3akpamieHHOTO CEKTOpa, HW300pakEHHOTO Ha KieTdaTtoil Oymare
(cm. puc.), paBHa 9. Haiigure miomiaas Kpyra.

OtBer:

B4 | HesaBucumas skcriepTHast J1abopaTopusi ONpEAeiseT PeUTHHIH OBITOBBIX MPHOO-
pOB R Ha OCHOBE cpelHei IeHbl P, a Takke OLEHOK (YHKIMOHAILHOCTH F),
kadectBa QO m au3aitHa D. Kakelii OTAeTbHBIN MMOKA3aTeNlb OICHUBAETCS DKCIIEp-
TaMM 10 5-0aJulbHON 1uKajie uenabiMu uuciamMu oT O 1o 4. MToroBblii pedTHHT
BBIUUCIISAETCS TI0 POpMYyIIe

R=4(Q2F+20+D) — 0,01P.

B Tabmume [maHel OLIEHKH Ka)KIOrO IIOKaszaTreas Uil HECKOIbBKUX MOJIeIeH
ANEKTPUUECKHUX MICOPYOOK.

Ompenenure, Kakas MOJEIb HMEET HAaWBBICIIMHA PEHTHHI. B OTBET 3amuuIure
3HAYEHHE DTOr0 PENTHHTA.

Mopeas, | Cpeansis dynkuuonaabHocTh| Kavecrso|luzaiin
MSCOPYOKM | 1IeHa
A 4800 4 1 4
b 3700 2 2 2
B 3800 4 4 2
r 6000 4 1 3

OrtBer:

B5 | Haiinure xopenb ypaBHeHus logg(5 —x) = 2.

OtBer:
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B6 | Ocrpele yribl mpsaMOYroabHOTO TPEYrombHUKA paBHbl 84°u 6°. Halimure yron B9 | UssectHo, uto B mpsiMoyrombHoM mapamesnenunene ABCDA;B)CiD; nuaroHanb
MEXJy BBICOTOM M OHMCCEKTPHCOHN, NMPOBEACHHBIMU W3 BEPIIUHBI MPSMOTO YIJIA. AC) paBua 9, C\D; = 1, 4,D; = 4. Haiinute nnuny pedpa D D,.
OtBer naiiTe B rpagycax. D, e
7 7
1 i ’/I
A D HB rt
OtBert: 1
f 1o o—
- - (

2sinl18° - cos18° A B
sin36°

E Haiigure 3HaueHne BeIpaxeHus

OtBer:

OtBer:

B10 | B cOopuuke OuieroB mo ¢usuke Bcero 15 OmseroB, B 12 U3 HHX BCTpedaeTcs
BOIIPOC TI0 DIEKTpPOCTaTHKe. Hainnre BEPOATHOCTH TOTO, YTO B CIly4alHO
BBIODAHHOM Ha DJK3aMeHe OwieTe IIKOJBHUKY JIOCTAHETCS BOMPOC IO
JJIEKTPOCTATHKE.

B8 | Ha pucynke mnoka3zaHa 3aBUCHMOCTb DPACCTOSIHMSI OT BPEMEHU MPH JIBUKEHHU
BEJIOCHIIEANCTa TI0 MAapHIpyTy OT HadadbHOro IyHKTa. Ha ocm abcrucc
OTKJIAABIBACTCA BPEMsA B 4YacaxX, Ha OCH OpAWHAT — HpOI\/'II[eHHLII\/’I IIyTh B KHJIO-
MeTpax. Halinure cpeHioro ckopocTh BesloculieincTa Ha mapiipyre. OtTeT naiite
B KMJIOMETpax B 4ac. OTBerT:

30

B11 | Bo ckombko pa3 yBenuuuTcs 006EM Kyba, ecitd Bce ero pébpa yBenndauTh B 2 pasa?

N

20

15

OrtBer:

10

B12 | CkopocTb aBTOMOOMIIS, Pa3TOHSIONIETOCS C MecTa crapTa MO MPSIMOJUHEHHOMY
o 2
OTPE3KY IMyTH JAJIMHOHM / KM C MOCTOSHHBIM YCKOPEHHEM a KM/4~, BBIYUCISETCS MO

[ tdopmyne v =+/2/a. Onpenenure HauMeHbIIEE YCKOPEHHE, C KOTOPHIM IOJKEH
/ JIBUTATHCSI aBTOMOOMIIb, YTOOBI, 1poexas 0,8 KuinomeTpa, mpuoOpecTu CKOPOCTh HE

2
menee 60 km/4. OTBET BbIpa3uTe B KM/4 .

o 0.5 1 1.5 Z 2.5 3 3.5

OTBerT:

OTtBer:
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B13 | CmemaB 49-nponieHTHBIA U 95-TIPOIEHTHBIN pacTBOPBI KUCIOTH U A00aBuB 10 Kr
YUCTOHM BOJIbI, MOMYYWIIN 5 1-TIPOIIEHTHBIN pacTBOp KUCIOTHI. Ecin Ob1 BMecTo 10 kr
Bozbl nobaBmwin 10 kr S0-IpOIIEHTHOTO pacTBOpa TOW K€ KHCIOTHI, TO TOIYYUIH
Obl 56-IPOLIEHTHBI pacTBOp KHCIOTHI. CKOJNBKO KHIOTpaMMOB 49-IpOLEHTHOTO
pacTBOpa UCIOJIb30BAIM IS MTOJTyUEHHs cMecu?

OrBert:

B14 > _ /2
Haiigure Hanmenbiee 3HaueHue GpyHKIuu y = vV x~ —4x + 13.
OrtBert:

Yactp 2

na 3anucu pewenuii u omeemos na 3aoanus CI-C6 ucnonv3yiime O1aHK omeemoe
N 2. 3anuwiume cHauana HOMep GbLINOJIHAEMO20 3A0AHUA, 4 3aAmem HOJHOE
obocnosannoe pewenue u omeent.

E a) Pemmre ypaBuenue v/2 sinz(% + x) = —COSX.

0) Haiigure Bce KOpPHHM O3TOrO ypaBHEHHUS, MPHHAIICKAIIUE MPOMEKYTKY

5]

C2 | B npaBunbHo#l TpeyronpHoil npusMe ABC A;B;C| cTOpOHBl OCHOBAHUS PaBHBI §,

OokoBbIe p€Opa paBHbI +/ 13 . 300pa3ute ceueHue, Mpoxosiinee Yepe3 BEPIIUHbI 4,
C u cepenuny pebpa A; B;. Haiinure ero miomans.

C3 2 5)C+1 )

5X+1_1 +5x+1_3 -

B

Pemnre cuctemy HepaBeHCTB: ) 2
2 N 25x°+40x+7

5 > 4.
25x°+40x+7 2

C4 | BHeBnMCaHHON  OKPYXXHOCTBIO  TpPEyroJbHUKAa  HAa3bIBACTCS  OKPY>KHOCTb,
Kacaromasicsi OJHOH CTOPOHBI TPEYroJbHUKA M TMPOJOJDKCHHH ABYX JPYTHX €ro
CTOpoH. Pammychl JByX  BHEBIMCAaHHBIX OKPYXKHOCTEH  IPSAMOYTOJIbHOTO
TpeyrojbHUKa paBHbI 7 U 23. HalianTte paccTosHiEe MEXIY X LIEHTPaMH.

C5 | HaiimuTe Bce 3HaUeHHUs mapaMeTpa g, MpU KaxaoM U3 KOTopsix Ha otpeske [0, 1]
CYIIECTBYEeT XOTA OBl OJHO YHCIO X, VJIOBJICTBOPSIONICE HEPAaBEHCTBY

a+\a+1—x|£3x—x2—l.
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C6 | Mana apudmernueckass mporpeccust (C pasHOCTBbIO, OTIMYHOM OT HyIA),
COCTaBJICHHAsl U3 HATypaJbHBIX YMCEJ, AECATUYHAS 3alHCh KOTOPBIX HE COIECPIKUT
uudpst 9.

a) Moser Ji1 B Takoi mporpeccuu 0bITh 10 qenos?

0) okaxuTte, 4to uncio e€ wieHoB menbiie 100.

B) Jlokaxxure, YTO YUCIIO YWICHOB BCAKOH TAaKOM Mporpeccuu He Oonblie 72.
r) [IpuBenuTe npuMep Takol mporpeccuu ¢ 72 4ieHamu.
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HNHcTpyKuus no BbINOJIHEHUIO PadOThI

Ha BwimonHeHne 3K3aMeHaAIMOHHONW pa0oThl TI0 MareMatuke faaéres 4 yaca (240 muH).
Pabora cocrout u3 aByx yacre u cogepxut 20 3aaaHUN.

Yacts 1 comepxutr 14 3aganuii ¢ xpatkum otBetoMm (B1-B14) 6a3oBoro ypoBHs 1o
MaTtepuansy Kypca MareMaTHKU. 3ajaHus YacTH | CUYUTAIOTCS BBIOJHEHHBIMU, €CIIU
9K3aMEHYEMbIH JIajl BEpHBIA OTBET B BUJIE L[EJIOI'0 YMCIIA WIM KOHEUHOU JECATUYHOU ApOOH.

Yacte 2 coxmepxkur 6 Oonee cinoxubix 3amanuii (C1-C6) mo matepmany Kypca
MaTeMaTHKH. [Ipu UX BBIMIOJIHEHUN HAJI0 3aIMCaTh MOJTHOE PEIICHUE W OTBET.

CoBeryeM Ui 9KOHOMHHM BPEMEHH MPOIYCKaTh 3ajJlaHue, KOTOpoe He yaaéres
BBITIOJIHUTH Cpa3y, U MEePEXOANTh K cienyromeMy. K BBIIOJHEHHUIO MPOITYIIEHHBIX 3a/IaHnui
MOKHO BEpHYThCsI, eclii y Bac ocranercs Bpemsi.

Kenaem ycnexa!

Buumanmne! Bugeopasoop nannoii padoThbl NpoiaéT HaA caiiTe
www.statgrad.cde.ru
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Yacrs 1

Omeemom mna 3a0anusn BI-Bl4 oOondcno 0vimb uenoe uucio uiu KoHeuHas
decamuunasa Oopoos. Omeem cnedyem 3anucamv 6 O1aHK omeemos Ne 1 cnpasa om
HOMepPa 6bINOIHAEMO20 3A0AHUA, HAUUHAA ¢ nepeoil Knemouku. Kaxcoyo uyugpy, 3nax
MUHYC U 3ANAMYI0 RUWUME 6 OMOENbHOU KIeHouKe 6 COOMEEeHMCHIGUN ¢ npuee-
OéHHbIMU 6 Oa1aHKe oopazuamu. EOuHuybl usmepenuii nucamo He HyMHcHO.

B1 | OmHa TaGnerka jekapctBa BecuT 30 MI M COAECpPXKUT 8% aKTHBHOTO BEILECTBA.
PeGénky B Bo3pacTe 10 6 MecsleB Bpad MPONUCHIBAaeT 1,2 MI' aKTUBHOTO BEIIECTBA
Ha K&Kl KIIOTpaMM Beca B CyTKH. CKOJIBKO TaOJIETOK 3TOTO JEKapCTBa CICAYET
JIaTh peOEHKY BECOM 6 KT B TEUCHHE CyTOK?

OtBerT:

B2 | Ha pucyHke S>KMpHBIMM TOYKAaMH TOKa3aH Kypc aBCTPANMIICKOro aoJuiapa,

ycraHoBJIeHHBIH LlenTpobankom P®D, Bo Bce paboume gum ¢ 1 mo 27 okTsaOps

2010 roma. ITo TopH3OHTATH YKA3bIBAIOTCS YKCIA MECSIA, MO BEPTUKAIN — [I€HA

Joiapa B pyonsix. Jis HarJIsiHOCTH JKUpPHBIE TOYKH HAa PUCYHKE COCIUHCHBI

nuHUel. OnpenenuTe Mo PUCYHKY pasHOCTh MEKIAY HauOOJBIINM M HAMMEHBIITUM
KypcoM JioJijiapa 3a yka3aHHbId niepuoja. OTBET aite B pyoIisx.

30.3

30,2

30, 1

30,0

29.9

1 25 6 7 8 9 121314151619 20 21 22 23 26 27

OtBer:
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B3 | Ha xmeruaroii 6ymare ¢ pasmepom KiueTkd 1 cm x 1 cM (cM. puc.) m3o0paxén

NpsIMOYroiibHUK.  Haliagure — paamyc  OKpPYKHOCTH,  OIHMCAHHOW  OKOJIO
npsiMoyroybHuKa. OTBET JaiiTe B CAaHTUMETpax.

OTBerT:

B4 | HezaBucumas skcriepTHasi JJaOOpaTOpHsl OTpENeNseT PEUTHHTH OBITOBBIX MPHOO-
pOB R Ha OCHOBE CpelHEil IeHbl P, a Takke OICHOK (YHKIHMOHAIBHOCTH F),
kauecTBa QO W nu3aitHa D. KaxIplid OT/AEeTbHBINA MMOKA3aTeNlb OIEHUBAETCS YKCIIEp-
TamMu 1o S5-OamnpHOM miKaie 1enbiMu unciamu or 0 10 4. VITOTOBBIA pEeUTHHT
BBIUHCISIETCS 110 (hopmyiie

R=4Q2F+20+D) — 0,01P.

B Tabmuie paHbl OIEHKH KaXKIOTO IIOKa3zaTeNns Il HECKOIBLKHX MOIenei
AIEKTPUIECKHUX MICOPYOOK.

Ompenenure, Kakas MOJCIb HMMEET HAWBBICIIMKA PEHTHHT. B oTBeT 3ammmuTe
3HAQ4YEHHE dTOTO PEUTHHTA.

ng;;%:’m CI:S{];HH dyuknuonaibHoctb| KavecrBo|Iuzaiin
A 4700 2 0 4
b 5600 1 1 1
B 4100 4 4 4
r 5400 1 0 1

OtBer:

B5 | Haiinute xopenb ypasHenus logs(2 —x) = 1.

OTtBer:
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B6 | B tpeyronsuuke ABC yron C pasen 90°, AB = 8, BC = 2. Haiijure sinA.
B

OtBerT:

B7 | Haiinure 3Hauenue Boipaxkenus (v/8 —+/32) - /8.

OtBer:

B8 | Marepuanbnas Touka M HauMHAET JBWKEHHE U3 TOUKH A M JBHIKETCS IO IPAMOMN
Ha npoTsbkeHu 12 cekyna. ['paduk mokasbiBaeT, Kak MEHSUIOCh PACCTOSIHUE OT
Toukn A 10 Toukun M co BpemeHeM. Ha ocu aOcimicc OTKIaJbIBaeTCs Bpems ¢
B CEKYyHJIaX, Ha OCH OpPJINHAT — PACCTOSIHUE S B METpax.

Onpenenure, CKOJIbKO pa3 TOUKa M MEHsJIa HallpaBJICHUE JIBUKEHMSL.
§

OtBer:
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B9 | Uszsectho, uro B mpsimoyronbsHoM mapamnesnenunene ABCDA;B;C;D; nuaronanb

DB paBHa 15, 4B =2, B|C; = 5. Haiinure 00bEM napannenenumnesna.
Dy y

OtBer:

B10 | B cOopuuke OuneroB mo ¢usuke Bcero 50 OmieroB, B 12 W3 HHX BCTpeUaeTcs
BOIIPOC MO TepMOAWHAMHKe. HalauTe BEpOATHOCTH TOrO, YTO B CIly4alHO

BH6paHHOM Ha DK3aMeHe Owmiere MIKOJIBHUKY  JTOCTAaHCTCA  BOIPOC  IIO
TCPMOJUHAMHUKE.

OtBer:

B11 | Ecnu kaxmoe pebpo Kyba yBEIMYHTH HA 3, TO €ro 00bEM yBETUUUTCS B 8 pas.
Haiigure pedpo kyoa.

OTBerT:

B12 | CxopocTh aBTOMOOWIISI, PasTOHSIONIETOCS C MECTa CTapTa IO TNPSMOJIUHEHHOMY
OTPE3Ky IyTH JJIUHOHM / KM C MOCTOSHHBIM YCKOPEHHEM a KM/42, BHIYHCIISETCS 110
dopmyne v =~/2la. Onpenenure HamMeHbIIEE YCKOPEHHE, C KOTOPHIM IOIDKCH
JIBUTaThCsS aBTOMOOMJIb, YTOOBI, ipoexaB 0,6 KuioMerpa, IpUOOPEeCTH CKOPOCTh HE
meHee 120 km/4. OTBeT BbIpa3uTe B KM/4”.

OtBer:
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B13 | CmemaB 73-mponieHTHBIA U 92-TIPOIEHTHBIN pacTBOPHI KUCIOTH U A00aBuB 10 Kr
YUCTOHM BOJIBI, OIYYWIIA 79-TIPOIIEHTHBIN pacTBOp KUCIOTHI. Eciu Ob1 BMecTo 10 kr
Bozbl nobaBmwin 10 kr S0-IpOIIEHTHOTO pacTBOpa TOW K€ KHCIOTHI, TO TOIYYUIH
Obl 84-pOLEHTHBI pacTBOp KHCIOTHI. CKOJNBKO KHJIOTPaAaMMOB 73-IPOLIEHTHOTO
pacTBOpa UCIOJIb30BAIM IS MTOJTyUEHHs cMecu?

OrBert:

B14 - N W
Haiinute HanOompmee 3HaueHue GyHKIUU y = —Vx~ — 6x + 10.
OrtBert:

Yacts 2

Jna 3anucu pewenuii u omeemos na 3aoanusn CI-C6 ucnonv3yiime 61anK 0meemos
Ne 2. 3anuwume cnauana nomep 6bINOIHAEMO20 3A0anus, d 3ameM RNOJTHOE
000cHo8aNHOE pelenue u omeemn.

E a) Pemure ypaBHenue ZSinz(%r + xj = /3 cosw.

0) Haiiqure BCe KOpPHHM O3TOr0 ypaBHEHHUS, MPHHAIICKAIIUE MPOMEKYTKY
—-—; 27|
2

C2 | B npaBunbHoil TpeyronbHoii npusMe ABCA;B;C| cTOpOHBl OCHOBAHUS PaBHBL 0,
OokoBbie pEOpa paBHbI 4. M300pa3uTe ceveHune, Mpoxosiiee yepe3 BepiuHbl 4, B
u cepenuny pedpa 4; C;. Halinute ero miomanb.

_C3 ] 2 5.2
+
51 5-3
) 2
2 2552~ 10x— 8
5 +
25x°—10x -8 2

Pemnre cucrtemy HepaBeHCTB:
> 4.

C4 | BueBmucaHHOW  OKPYXHOCTHIO  TPEYrOJbHHUKA  HA3bIBACTCS  OKPY>KHOCTD,
Kacaromiasicsi OHON CTOPOHBI TPEYrOJbHUKA M TMPOJIOJDKEHUU IBYX IOPYTHX €Tro
cTopoH. Pamuycel NBYX BHEBIUCAHHBIX OKPY)XKHOCTEH  MPSIMOYTOIHHOTO
TpeyrojbHUKa paBHbl 7 ¥ 17. HaliiuTe paccTosIHUE MEKTY UX LIEHTPaMU.

C5 | Haiigure Bce 3HaueHUs apaMeTpa a, IpU KaKJ0M U3 KOTOpbIX Ha uHTepBaie (1; 2)
CymeCTByeT  XOTs Obl OOHO  YHCIO X, He  YAOBIETBOpSIOIIEE

HEPaBEHCTBY a + a®—2ax+x* <3x—x°.
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C6 | Nmeercs 8 kapTouek. Ha HUX 3aMKCBIBAIOT MO OJHOMY KaXK/10€ U3 YHCEIT:
-11,12,13,-14,-15,17,-18, 19.
Kaprouku nepeBopaynBaroT U MePEeMEITHBAFOT.
Ha ux 4ncThIX CTOPOHAX 3aHOBO IMUIIYT IO OAHOMY KQXKI0E€ M3 YHCEI:
-11,12,13,-14,-15,17,-18, 19.
[Tocne 3Toro yucina Ha KaxJJIOH KapTOYKE CKIIAJ(BIBAIOT, a IOJYYEHHBIC BOCEMb
CYyMM IEPEMHOXKAIOT.

a) Mosxet Jiu B pe3yJbrare noxydutses 07
6) Moxxer 11 B pe3ynbraTe noixydutbes 1177

B) Kakoe HanMmeHblIee Ieioe HEOTPHUIATENBHOE YHCIO MOXET B pe3ylbTare
MTOJTYYHUTHCS ?
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HNHcTpyKuus no BbINOJIHEHUIO PadOThI

Ha BwimonHeHne 3K3aMeHaAIMOHHONW pa0oThl TI0 MareMatuke faaéres 4 yaca (240 muH).
Pabora cocrout u3 aByx yacre u cogepxut 20 3aaaHUN.

Yacts 1 comepxutr 14 3aganuii ¢ xpatkum otBetoMm (B1-B14) 6a3oBoro ypoBHs 1o
MaTtepuansy Kypca MareMaTHKU. 3ajaHus YacTH | CUYUTAIOTCS BBIOJHEHHBIMU, €CIIU
9K3aMEHYEMbIH JIajl BEpHBIA OTBET B BUJIE L[EJIOI'0 YMCIIA WIM KOHEUHOU JECATUYHOU ApOOH.

Yacte 2 coxmepxkur 6 Oonee cinoxubix 3amanuii (C1-C6) mo matepmany Kypca
MaTeMaTHKH. [Ipu UX BBIMIOJIHEHUN HAJI0 3aIMCaTh MOJTHOE PEIICHUE W OTBET.

CoBeryeM Ui 9KOHOMHHM BPEMEHH MPOIYCKaTh 3ajJlaHue, KOTOpoe He yaaéres
BBITIOJIHUTH Cpa3y, U MEePEXOANTh K cienyromeMy. K BBIIOJHEHHUIO MPOITYIIEHHBIX 3a/IaHnui
MOKHO BEpHYThCsI, eclii y Bac ocranercs Bpemsi.

Kenaem ycnexa!

Buumanmne! Bugeopasoop nannoii padoThbl NpoiaéT HaA caiiTe
www.statgrad.cde.ru
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Yacrs 1

Omeemom mna 3a0anusn BI-Bl4 oOondcno 0vimb uenoe uucio uiu KoHeuHas
decamuunasa Oopoos. Omeem cnedyem 3anucamv 6 O1aHK omeemos Ne 1 cnpasa om
HOMepPa 6bINOIHAEMO20 3A0AHUA, HAUUHAA ¢ nepeoil Knemouku. Kaxcoyo uyugpy, 3nax
MUHYC U 3ANAMYI0 RUWUME 6 OMOENbHOU KIeHouKe 6 COOMEEeHMCHIGUN ¢ npuee-
OéHHbIMU 6 Oa1aHKe oopazuamu. EOuHuybl usmepenuii nucamo He HyMHcHO.

_B1 |

B xnure Enensl Monoxosen «Ilomapok MonoabsIM Xo3siKkam» HMEETCs pelenT

nupora ¢ uyepHociauBoM. s mupora Ha 10 4yenoBek ciexyer B3SATbH ﬁ(pyHTa

yepHociuBa. CKOJBKO TIpaMMOB YEepHOCIMBA CIEAyeT B3SATb JUId IUpOra,
paccuntaHHOTO Ha 6 yenoBek? Cuuraiite, uto | ¢yHT pasen 0,4 kr.

OtBer:

Ha pucynke TOukaMu IIOKa3aHO KOJIMYECTBO 3ampocoB co cioBoM JKAPA,
CIENaHHBIX Ha TMOMCKOBOM caiTe Yandex.ru Bo Bce mecsubl ¢ mapra 2008 mo
okTs0ps 2009 roma. Ilo ropuM30OHTAIM YKa3bIBAIOTCS MECSIIBI, MO0 BEPTUKAIU —
KOJIMYECTBO 3alpoCOB 3a JaHHBIM Mecsl. [ HarjasaHOCTH TOYKH Ha PHCYHKE
coearHeHbl TuHUeH. OnpeaenuTe M0 PUCYHKY Pa3HOCTh MEXIY HauOOJBIIUM U
HAaUMEHBIIUM MECSYHBIM KOJUYECTBOM 3arpocoB co cioBoM JKAPA B ykazaHHBIH
MIEPUOI.

100 000

90000 -

80000 F

70 000 —

60000 F

50000

40 000
Map Mail  Hon CeH HOs S HB Map Maii HI07 CeH

2008 roa 2009 roxn

OtBer:
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B3 | Ha xneruaroii Gymare ¢ pasmMepoM KIeTKH 1 cM x 1 cM (cM. puc.) M300pakén
NpsIMOYrofibHUK.  Haliaure — pajamyc — OKpPYKHOCTH,  OIHMCAaHHOW  OKOJIO
npsiMoyroyibHuKa. OTBET JaiiTe B CAaHTUMETpax.

OTBerT:

B4 | HezaBucumasi skcriepTHas 1aboparopusi ONpenenseT peHTHHTH OBITOBBIX NPHUOO-
pOB R Ha OCHOBE cpeiHel IeHbl P, a TakkKe OLEHOK (YHKIMOHAIbHOCTU F,
kauectBa Q u nuzaitHa D. Kaxxnplil oTnenpHbIN MOKa3aTenb OLEHUBACTCSA DKCIEp-
TaMu 10 S5-OamibHON miKaye 1enbiMu unciamu or 0 10 4. VITOTOBBIM PEUTHHT
BBIYHCIISICTCS 110 (hopmyIie

R=4(2F+20+D) — 0,01P.

B Tabnuue nmaHBl OLEHKM KaXIOro TMOKa3aress A HECKOJIbKUX MOJenei
AIEKTPUICCKHUX MICOPYOOK.

Omnpenenure, Kakasg MOJeNb HMMEET HAUBBICIIMI pedTuHr. B oTBer 3amuiuute
3HAYEHHUE ITOr0 PEUTHHTA.

Mozean | Cpennsist dDynkuuonaabHocTh| Kavecro|lu3aiin
MACOPYOKM | LleHa
A 5900 4 3 4
b 5700 1 4 0
B 4800 4 0 3
r 5800 0 4 1

OTBerT:

B5 | Haiinure xopeHb ypaBHeHus logg(5 —x) = 2.

OTtBer:
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B6 | B tpeyronsuuke ABC yron C pasen 90°, AB = 8, BC = 2. Haiijure sinA.
B

OtBerT:

B7 | Haiigure 3HaueHue BoipaxkeHus (v/75 —+/48) -~/ 12.

OtBer:

B8 | Ha PUCYHKE IIOKa3aHa 3aBUCHUMOCTb PAaCCTOAHHA OT BPEMEHH IIPpHU IOBUKCHUU
BeJocuneaAnucTa 10 MapmpyTy OT Ha4YaJbHOTO ITYHKTA. Ha ocu a6cuncc
OTKJIaABbIBACTCA BpEMs B Yacax, Ha OCH OpAUHAT — HpOI‘/'I,ZleHHBII\/II IyTb B KHJIO-

MeTpax. Haiiaurte cpeHioro ckopocTh BeJIoCHIIeIMCTa Ha MapiipyTe. OTBET JaiTe B
KHJIOMETpax B 4ac.

30

N

20

15

10

OTBerT:
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B9 | UssectHo, uTo B mpsiMoyrosnbHOM mapamnenenunene ABCD A;B)CiD; nuaronanb

DB paBHa 15, 4B =2, B|C; = 5. Haiinure 00bEM napannenenumnesna.
Dy (&1

OtBer:

B10 | B cOopnuke OunetoB mno reorpaduu Bcero 40 OwmnetoB, B 14 U3 HUX BCTpedaeTcs
Bompoc 1o crpaHaM Espomnsl. Haiiiure BepoATHOCTH TOro, 4TO B CIIy4ailHO

BBIOpAaHHOM Ha JK3aMeHe OWIeTe IIKOJBHHUKY JOCTAHETCS BOMIPOC IO CTpaHaM
EBpormer.

OTBerT:

B11 | Bo ckombko pa3 yBenuuuTcs 006EM Kyba, ecitd Bce ero pébpa yBenndauTh B 2 pasa?

OrtBer:

B12 | CkopocTb aBTOMOOMIIS, Pa3TOHSIONIETOCS C MecTa crapTa MO MPSIMOJUHEHHOMY
OTPE3Ky IyTH JJIMHOHM / KM C MOCTOSHHBIM YCKOPEHHEM a KM/42, BHIYHCIISETCS 110
dopmyie v = /2la. Onpenenure HaMMEHbIIEE YCKOPEHHE, ¢ KOTOPBIM JOJKEH
JIBUTaThCS. aBTOMOOMIIB, 9TOOBI, ipoexas 0,6 KmiioMeTpa, IpHOOPECTH CKOPOCTh HE
menee 120 km/4. OTBET BBIpa3uTe B km/a’,

OTBerT:
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B13 | Cmemas 41-npouieHTHBIA U 63-TIPOIEHTHBIN PacTBOPBI KUCIOTH U A00aBuB 10 Kr
YUCTOHM BOJIBI, MONyUnid 49-TIpOIIeHTHBIN pacTBOp KUCIOTH. Eciu Ob1 BMecTo 10 Kr
Bozbl nobaBwiu 10 kr S0-IpOIIEHTHOTO pacTBOpa TOW K€ KHCIOTHI, TO TOIYYUIIH
Obl 54-mpOLEHTHBI pacTBOp KHUCIOTHI. CKOJNBKO KHJIOTpaMMOB 41-IpOLEHTHOTO
pacTBOpa MCIOIB30BAIH AJIS TOJTYYSHHSI CMECH?

OrBert:

B14 > _ /2
Haiigure Hanmenbiee 3HaueHue GpyHKIuu y = vV x~ —4x + 13.
OrtBert:

Yactp 2

na 3anucu pewenuii u omeemos na 3aoanus CI-C6 ucnonv3yiime O1aHK omeemoe
N 2. 3anuwiume cHauana HOMep GbLINOJIHAEMO20 3A0AHUA, 4 3aAmem HOJHOE
obocnosannoe pewenue u omeent.

E a) Pemmre ypaBuenue v/2 sinz(% + x) = —COSX.

0) Haiigure Bce KOpPHHM O3TOrO ypaBHEHHUS, MPHHAIICKAIIUE MPOMEKYTKY

5]

C2 | B npaBunbHo#l TpeyronpHoil npusMe ABC A;B;C| cTOpOHBl OCHOBAHUS PaBHBI §,

OokoBbIe p€Opa paBHbI +/ 13 . 300pa3ute ceueHue, Mpoxosiinee Yepe3 BEPIIUHbI 4,
C u cepenuny pebpa A; By. Haiiqure ero miomans.

C3 2 5)C+1 )

5X+1_1 +5x+1_3 -

B

Pemnre cuctemy HepaBeHCTB: ) 2
2 N 25x°+40x+7

5 > 4.
25x°+40x+7 2

C4 | BHeBnMCaHHON  OKPYXXHOCTBIO  TpPEyroJbHUKAa  HAa3bIBACTCS  OKPY>KHOCTb,
Kacaromasicsi OJHOH CTOPOHBI TPEYroJbHUKA M TMPOJOJDKCHHH ABYX JPYTHX €ro
CTOpoH. Pammychl JByX  BHEBIMCAaHHBIX OKPYXKHOCTEH  IPSAMOYTOJIbHOTO
TpeyrojbHUKa paBHbI 7 U 23. HalianTte paccTosHiEe MEXIY X LIEHTPaMH.

C5 | HaiimuTe Bce 3HaUeHHUs mapaMeTpa g, MpU KaxaoM U3 KOTopsix Ha otpeske [0, 1]
CYIIECTBYEeT XOTA OBl OJHO YHCIO X, VJIOBJICTBOPSIONICE HEPAaBEHCTBY

a+\a+1—x|£3x—x2—l.
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C6 | Mana apudmernueckass mporpeccust (C pasHOCTBbIO, OTIMYHOM OT HyIA),
COCTaBJICHHAsl U3 HATypaJbHBIX YMCEJ, AECATUYHAS 3alHCh KOTOPBIX HE COIECPIKUT
uudpst 9.

a) Moser Ji1 B Takoi mporpeccuu 0bITh 10 qenos?

0) okaxuTte, 4to uncio e€ wieHoB menbiie 100.

B) Jlokaxxure, YTO YUCIIO YWICHOB BCAKOH TAaKOM Mporpeccuu He Oonblie 72.
r) [IpuBenuTe npuMep Takol mporpeccuu ¢ 72 4ieHamu.
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