IIpoonas padora B popmare EI'D
no MATEMATHUKE
23 anpeas 2015 roga
Bapmuant 1
(npo¢unbHBINH YPOBEHB)

Yactp 1

Omeemom K 3a0anusam 1-14 aensaemca uenoe yucio uiu KOHeuHas
decamuynasn 0poos. EOunuuysl uzmepenus nucamo He HYHCHO

1. B xuure Enenst Moinoxosen «Ilogapok MoJIoAbIM XO3gHMKam»
UMeeTCsl pelenT nupora ¢ yepHocauBoM. s mupora Ha 10 yenosek

1
CIIETyeT B3SITh m ¢ynTa yepHocnuBa. CKOJIBKO TPAaMMOB YEPHOCIHBA

CJIeIyeT B3STh JJIsl MHUPOTA, PAaCCUUTAHHOTO Ha 3 yenoBek? Cuuraiire,
gyro 1 ¢pyHT paseH 0,4 kr.

2. Ha pucyHke >KMpHBIMH TOYKaMH IOKa3aHa IleHa He()TH Ha MO-
MEHT 3aKpBITHS OMP)KEBBIX TOProB BO Bce paboune auu ¢ 17 mo 31 aB-
rycta 2004 roma. Ilo ropusoHTanu ykas3bIBalOTCS 4YHcIa Mecsua, IO
BepTUKaIN — 1ieHa Oappens HepTH B noyutapax CIIA. [Jlna HarmsmHO-
CTH KHMPHBIE TOYKH Ha PUCYHKE COeIMHEHbI JuHuel. Onpenenure 1o
PHUCYHKY, CKOJIKO JHEH M3 JTaHHOTO Mepuoja IeHa HeTH Ha MOMEHT
3aKpBITHS TOProB ObuTa 0T 43 110 45 nomtapos CIIA 3a 6appens.

KopsaHos A.l., BpAHck, anpenb 2015
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3. B Tabnwuie mgaHbl ycioBUs OAHKOBCKOTO BKJIAJa B TPEX pa3jidd-
HeIXx Oankax. Ilpeamomaraercs, dYTo KIMEHT KJIaAeT Ha CUET
20000 py6neit Ha cpok | rox. B kakom OaHKe K KOHIy TOAa BKIJIAJ
oKakeTcss HamboipmuM? B oTBeTe yKakuTe CyMMy STOTO BKJIaJa B

pyomsX.

HpOIIeHTHaH CTaBKa

Bbank | O0cay:kuBaHnue cuera®
y (% rogoBBIX)**

bank A 50 py6. B TOIT 2,2
bauk b 9 py6. B MecsIn 2,3
bank B becnmatuo 1,2

* B Hayase ro/1a UM MecsIa Co CueTa CHUMAETCs yKa3aHHasi CyMMa B
yIIJIaTy 3a BeJICHUE cueTa

** B KOHIIe TO/a BKJIA/I yBEIMUUBACTCS HA YKa3aHHOE KOJMYECTBO
MIPOIICHTOB.



4. Haiigute tanrenc yria AOB.

5. B marasune cTosT JABa NIaTEXHBIX aBTOMAaTa. Kamamﬁ U3 HUX
MOKET ObITh HEUCHPABEH C BepOSITHOCTHIO 0,05 HE3aBUCHMO OT Ipyro-
I'0 aBTOMATa. HaﬁI[PITe BEPOATHOCTb TOTO, YTO XOTHA OBl OJHUH aBTOMAT
UCTIpaBeH.

6. Haiinure xopens ypapHenus (x+8)° =243 .

7. Inomane mapamienorpamma ABCD pasua 153. Haitaure mio-
maae napaienorpamma A'B'C'D', BepuimHaMH KOTOPOTO SIBJISIFOTCS
CepeIMHBI CTOPOH JaHHOTO MapajuiesiorpaMMa.

8. Ha pucynke n3obpaxer rpaduk QyHkumuu y = f(x) U OTMEUCHBI

Touku —2, —1, 1, 4. B xakoi W3 3TUX TOYEK 3HAUYEHHE MPOU3BOJIHOMN
HauMeHblee? B 0TBeTe yKaXuTe 3Ty TOUKY.

KopsaHos A.l., BpAHck, anpenb 2015
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9. Hunuuap onucan okosio mapa. Oobem mapa paeHn 24. Haiinure

[ArS IR ——

\

00BEM MIITMHPA.
Yacrs 2.

10. HaiinguTe 3HaueHUE BBIPAXKEHUS

x+x* +32x+256 mpu x<-16.

11. Ilo 3axony Oma A5 TOJTHOM LIENU CUJIa TOKa, U3MepsieMasi B aM-

nepax, paBHa [ = , Tne ¢ — DOJIC wucroyHuka (B BOJIbTAX),

R+
r =1 OM — ero BHyTpEeHHEE COIPOTUBIIEHUE, R — CONPOTUBJICHHUE LIETIH
(B omax). IIpy kakoM HauMMEHbBIIEM CONPOTHUBIIEHUHU LEMH CHUJIA TOKA
Oynet coctaBisaTh He O6osee 20% OT CHUIIBI TOKa KOPOTKOTO 3aMbIKAHHSI

&
I, = ~ ? (OTBeT BBIpa3UTE B OMax.)

12. B npaBuibHOM mectuyronbHoit npusme ABCDEFA B,C\D,E F,

Bce pedpa paBHBI 32./5 . Haitmure paccTosiHUEe MEXIy TOYKaMH A u
D.

13. JIBa denmoBeka OTIPABISIOTCA U3 OJHOTO U TOTO K€ MEcCTa Ha
MIPOTYJKY /10 OMYIIKH Jieca, Haxojsumencs B 4,4 KM OT MecTa OTIpaB-
neans. OQuH UIET CO CKOPOCTHIO 2,5 KM/, a IPYTroil — CO CKOPOCTBIO



3 km/4. JIoWs 10 OTMYIIKH, BTOPOU C TOH K€ CKOPOCTHIO BO3BPAIIACTCS
oOparHo. Ha kakoM paccTOSHMM OT TOYKH OTIIPABIICHHUS MPOU30MIET
UX BCTpeya?

14. Haiiute HauMeHbllee 3HaueHue QyHKIuH y =(x+3)°e” " Ha
orpeske [-5;—1].

Jlna 3anucu pewenuit u omeemoe na 3adanus 15-21 ucnonv3yiime
onank omeemoe Ne2. 3anuwiume cHauana Homep 6bINOIHAEMO20 3a-
oanusa (15, 16 u m. 0.), a 3amem nonnoe o60cHosanHoe peuienue u
omeem

15. a) Pemute ypaBHeHne 12-36°"° — 125" = 4",
0) HaiimuTe Bce KOpHU 3TOTO YpaBHEHUS, IPUHA JICKALIIE ITPOMe-

n
KYTKY [—7;2n} .

16. Jlana npaBuiibHas yeTbIpexyronbHas npusmMa ABCDA,B,C,D, .

a) Jlokaxure, uto muockoctd AD,C u BB, D, neplneHauKyaspHbl.

0) Haitnute paccrosiaue ot Touku B, no miaockoctu AD,C, ecin
AB =7, AA, =8.

1
4—‘ logo,sx—2‘ '

17. Pemnte HepaBeHCTBO |log, s x —2‘ >2+

18. [lan tpeyronsuuk ABC.
a) /loxaxure, 4TO paguyc BHEBIIHCAHHON OKPYXHOCTH, Kacaroulei-
csi croporsl BC tpeyronpHuka ABC, Bwrumcisercs 1o (opmyne
S
p-a
0) Haiinute paanyc BHEBIUCAHHON OKPYKHOCTH, Kacarolieics oc-
HoBaHus BC paBHOOenpeHHOro TpeyrojipHuka ABC, ecau BbICOTA,

f'a:

KopsaHos A.l., BpAHck, anpenb 2015

OMyIIEHHAss Ha OCHOBaHWe, paBHa 50, a paauyc BIUCAHHON B Tpe-
YTOJIBHUK OKPYKHOCTH paBeH 24.

19. Cepreii B3su1 KpeUT B OaHKE HAa HECKOJBKO MecsieB. B xoHIe
Ka)/I0TO MecsIia 00Ias cyMMa OCTaBIIErocs JI0Jra yBeJIHUUBaeTCA Ha
12%, a 3areM yMeHbLIaeTCs HA cymMMYy, yiuiaueHHyto Cepreem. CyMMBl,
BBITIJIAYMBAC€MbIC B KOHIIC KaXKI0I'0 MECsIIa, HOZ[6I/IpaIOTC$I Tak, 4TOOEI B
pe3yibTaTe CyMMa J0Jra KaKAbI MecsI] YMEHbIIaJach PaBHOMEPHO,
TO €CTb Ha OJIHY U Ty K€ BCIUYNHY. O6IIIa$I CyMMa BBIIIAT IMPEBLICUIIA
cymmy kpenuta Ha 60%. Haiinure, Ha kakoi CpOK (CKOJIBKO MECSIIEB)
Cepreii B3su1 KpeauT B OaHke?

20. Haiinure Bce 3HaUeHHUs MapaMerpa d, MPU Ka)XJOM U3 KOTOPBIX CH-
crema

Y 4+xy—Tx—-14y+49=0,
(x=6)+(y-3) =a’,
x>3
HUMEET €IMHCTBEHHOE PEIICHNUE.
21. Mo3XHO M pacCTaBUTh 7 HAaTypaJIbHBIX YUCEN OT 1 10 7 B TakOM

nopsifike, 4ToObl cpefHee apudMeTuuecKkoe 000N TpYNIbl U3 JIBYX
uu 6oJee UAYIMINX YUce He ObUIO LETbIM:

a) mpu n=>5;

0) mpu n=2k+1;
B) ipu 1 = 6;
r)npu n=2k?



IIpoonas padora B popmare EI'D
no MATEMATHUKE
23 anpeas 2015 roga
Bapuanr 2
(npo¢unbHBINH YPOBEHB)

Yactp 1

Omeemom K 3a0anusam 1-14 aensaemca uenoe 4ucio uiu KOHEUHas
decamuunan opoosv. EQunuysl uzmepenus nucamop He HyHCHO

1. B xuure Enenst MoinoxoBen «Ilogapok MoJIoAbIM XO3gHWKam»
UMeeTCsl pPelenT MUpora ¢ 4epHocauBoM. i mupora Ha 8 4elnoBeK

3
CIIEyEeT B3ATh 2 ¢ynTa yepHociuBa. CKOJIBKO IpaMMOB YEPHOCIHBA

CJIeIyeT B3STh JJIsl MHUPOTA, pacCUYUTAHHOTO Ha 4 yenoBek? Cuuraiire,
gyro 1 ¢pyHT paseH 0,4 kr.

2. Ha pucyHke *XUpHBIMH TOYKAMHU MOKa3aHa I[eHa HUKEJS Ha MO-
MEHT 3aKpBITUSI OUPKEBBIX TOPTOB BO Bce padoune 1HU ¢ 6 mo 20 mas
2009 roaa. Ilo ropu3oHTaIM yKa3bIBAIOTCS YMCIIa MECSIA, 0 BEPTHKA-
71 — TIeHa TOHHBI HuKens B pojutapax CILA. J{ns HarmsaHoCcTH XKup-
HbIE TOUYKH Ha PHCYHKE COEIMHEHBI JIMHUEH. OnpenenuTe Mo pucyHKY,
CKOJIBKO JHEH M3 TaHHOTO MEepro/ia IeHa HUKEIs HA MOMEHT 3aKpBITHUS
toproB Obu1a Menbiie 12600 nosapos CIIA 3a ToHHY.

KopsaHos A.l., BpAHck, anpenb 2015
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3. B Tabnuie gaHbl ycloBUs OAaHKOBCKOTO BKJIAJa B TPEX pas3jidd-
HeIXx Oankax. Ilpeamomaraercs, dYTO KIMEHT KJIaAeT Ha CUYET
10000 pyOneit Ha cpok 1 roa. B kakom OaHKe K KOHIIy Toja BKJAJ
oKakeTcss HamboipmuM? B oTBeTe yKakuTe CymMMy ATOTO BKJIaJa B

pyOIsIX.

bank | O0cayxuBanue cuera*®

IIpouenTHas craBka
(% rogoBBIX)**

bank A 40 py0. B rOoX1 2
bank b 8 py0. B MecsIl 3,5
bank B becmmaTtHo 1,5

* B Hauase ro/1a UM MecsIa CO CUeTa CHUMAETCs yKa3aHHasi CyMMa
B YIUIATYy 3a BEJCHUE cueTa

** B xoHIIe ToJa BKJIaJ yBEIMYMBACTCS HA YKa3aHHOE KOJIUYECTBO
MIPOIICHTOB.



4. Haiigute tanrenc yria AOB.

5. Ilomemmenue oceemaercs GoHapéM ¢ ABYMs Jamramu. Beposr-
HOCTb MeperopaHus OJTHOM JaMmbl B TeueHue roga pasHa 0,3. Haiioure
BEPOSITHOCTh TOTO, YTO B TEUEHHUE Iojia XOTs Obl OJHA JIaMIla HE Iepe-
rOpHUT.

6. Pemute ypaBuenue log .49 =2. Eciu ypaBHeHHe uMmeeT Ooiiee

OJHOT'O KOPH#, B OTBCTC YKAKUTC MEHBIITUHN U3 HUX.

7. JlnaroHanau 4eTbIpexyrojbHuKa paBHbl 4 u 5. Haiinure nepumetp
YETBIPEXYTOJIbHUKA, BEPIIMHAMU KOTOPOTO SIBIIAIOTCS CEPENMHBI CTO-
POH JaHHOTO YETHIPEXYrOJIbHUKA.

8. Ha pucynke nzo0paxen rpaduk y = f'(x) — mpou3BoaHO#i GyHK-
uun f(x), onpenereHHod Ha uHTepBane (—3;9). B kakoil Touke OT-

pe3ka [—2;2] ¢bynkuus f(x) npuHUMaeT HauboJIbIIee 3HAaUeHUE?

KopsaHos A.l., BpAHck, anpenb 2015
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9. Haiigute muomans OOKOBOM MOBEPXHOCTH TMPABHIBHOU Tpe-
YTOJIbHOM MPU3MBI, BIIMCAHHOW B IIWJIMHJIP, PAAUYC OCHOBaHUSI KOTOPO-

ro paBeH 8+/3 , a BbICOTA paBHa 7.

Yacrthb 2

10. Haitaure 3Hauenue BeIpaxkeHus X ++/x° —4x+4 npu x <2,

11. Koadpdumment noneznoro aevicreus (KI1/[) mHekoroporo nasura-

v Tl -T 2
Tens onpeaensercss GopMmyson n = - 100, roe 7, — Temneparypa
1

HarpeBarens (B rpagycax Kenssuna), 7, — Temneparypa XOJIOAUIbHH-
ka (B rpagycax KensBuna). Ilpu kaxoli MUHUMaNIbHOW Temmeparype
HarpeBarenss 7, KIIJI sroro nsurarens Oyner He meHblie 15%, eciu
Temneparypa xosoauwibHuka 7, =340 K? OtBer BbIpasute B rpanycax
KenbsBuHa.

12. B npaBuiibHOM mectuyronbHoit npusme ABCDEFA B,C\D,E F,
Bce peOpa pasHbl 23. Haiinure yrosn F,FD,. OTBer naiiTe B rpagycax.

13. JIBe Opuraspl, cocrosimue U3 pabounux 0JMHAKOBOM KBanu(uKa-
I[UH, OJHOBPEMEHHO HAaYalH BBHIMOJHSITH J[Ba OJMHAKOBBIX 3aKaza. B
nepBoii 6puraze Op1o 16 pabounx, a Bo Bropoid — 25 pabounx. Uepes
7 mHE# mocie Havana paboThHI B MEPBYIO OpHUTaay Mmepenuim 8 padodmx



u3 BTOpoil Opuransl. B utore 06a 3aka3a OBLIM BBITIOJTHEHBI OJHOBpE-
MeHHo. HaliauTe, ckonbko AHEH moTpeOoBaIoCh Ha BBHITIOJIHEHUE 3aKa-
30B.

. . 30
14. Haiigure HauMeHblIee 3HaYCHHE PYHKIMH ) = 28in X+ —x + 3
T

o
Ha OTpPE3Ke —?;0 .

Jlna 3anucu pewenuit u omeemos na 3aoanusa 15-21 ucnonv3yiime
onank omeemoe Ne2. 3anuwiume cHauana Homep BbINOIHAEMO20 34~
oanusa (15, 16 u m. 0.), a 3amem noanoe 060CHOGAHHOE peuieHUe U
omeem

15. a) Pemure ypaBHenue log;(3sin2x—2sinx—3cosx+4)=1.

0) Haligute Bce KOpHH 3TOTO ypaBHEHUs, IPUHAJJICKAIINAEC TTPOMe-

11t 7=
Y T T

16. Ha pebpax A4,, CC,, C,D, napamnenenunena ABCDA,B,C,D,
pacIiOJIOKEHbl COOTBETCTBEHHO TOYku M, N u P Tak, 4TO
AM : A4, =CN:CC=CP:CD,=4:5.

a) Iloctpoiite Touky H mnepeceuenus miaockoctu MNP ¢ npsmoit

BC.
0) Haiimure ornomenune BH : BC.

1
17. Pemure nepasenctso | 0,5 —1|>5+ ———.

7-10,5% 1

18. [lan tpeyronsuuk ABC.

KopsaHos A.l., BpAHck, anpenb 2015

a) [loxaxure, 4TO paguyc BHEBIIHCAHHON OKPYXHOCTH, Kacaroulei-

csi croporsl BC tpeyronpHuka ABC, Bwrumcnsercs 1o (opmyne
S

p-a
0) Haiinute paanyc BHEBIUCAHHOW OKPYKHOCTH, Kacarolieics oc-
HoBaHus BC paBHOOenpeHHOro TpeyrojipHuka ABC, ecau BBICOTA,
OMYyILIEHHAas HAa OCHOBaHUE, paBHa 18, a paanyc OKpYKHOCTH, OTIHCAH-
HOM OKOJIO TPEYroJIbHHMKA, paBeH 25.

f'a:

19. Yacte nener ot kanmraia B S00 MiH pyOiieii pa3merieHa B 0aHke
noa 17% ronoBbIX, a Ipyras 4acTb MHBECTHPOBAaHAa B IPOU3BOJCTBO,
npuyeM yepe3 roJ 3h(HEeKTUBHOCTh BIOXKEHHUS OXKHIACTCS B pa3Mepe
240% (T.e. BIOKEHHAsI CyMMa JICHET X py0. 000paymBaeTcs B KanmuTall
2,4x py0.). 3aTeM OTYMCIISAIOTCS JACHBI'M Ha M3AEPIKKH, KOTOpBIE 3aja-

o 2
foTcst kBagparuuHoit 3aBucumocthio 0,00275x” . IpuObuth OT Mpou3-

BojcTBa obOmaraercst Haiorom B 10%. Kak pacnpenenuth KamuTam
MeXTy 0aHKOM U MPOU3BOJACTBOM, YTOOBI Yepe3 o1 MOTyIUTh OO0
MaKCHUMAaJIbHYIO MPUOBUIL OT pa3MeIleHus JeHer B OaHK W BIIOKECHUS
JIEHET B Mpou3B0oACTBO? CKOIBKO pyOJiel COCTAaBUT ATa MPUObLIH?

20. Ilpu kakuXx 3HaYEHMSIX TapaMeTpa a CUCTEMa
x>+ (4a—2)x+3a’ > 6a,
¥ +Q2a-D)x<3a’ —5a+2.

HUMeeT XOTsl Obl OJTHO perieHue?

21. Mo3KHO M pacCTaBUTh 7 HAaTypaJIbHBIX YUCEI OT 1 10 77 B TaKOM
nopsifike, 4ToObl cpefHee apudMeTuuecKkoe 000N TpYNIbl U3 JIBYX
M 0oJiee UAYIUX YUCeN He ObLIO LENbIM:

a) pu n="7,

0) mpu n=2k+1;
B) ipu 1 =§,;
r)npu n=2k?



