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sJraBsJlilov oH 4alraJeYErgoosBdll rrl4Hamodeed oJoHHaI tqc[[ sag xrrrrolr xuxcahdarlrr\iox s auuesoaqroucr{ r{ ouHaugdJcoduced .anHeaodrz'oX4
OIAIH[IIi AOH .gI0Z g) .(ar.rueaoeedgo aonsreuoufiBH] osrc<rrorenall .gI0U 
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altl4hB^Jvrc tsex?.J €H)fforrueos eJcoJ soulrHJceh^ arrcr,rh r ram:rgar r

-iiPH ItolrBlr zdfi'6L ,tcoJ xr,ImseVc aH €'g0I Has€d rBJc',LcaJ xr{msgyc,sou
-iIr{rJBhii rreg {tt4HYadc sorr€g nI4HaIrsBgoV arcolI 'gL rr4sercoc ,,Lca.l xnmsgtrc aH
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BAPTIAHT 6

Otneemon rc aailanunru 1-12 fl.6nfl,errlcs, r+enoe q,ucno unu tcotuevnaa oeca
n'aa 0po6t. Sanutuutne vucno a none onl*errl& 6 tlerccnl,e pa1ornat, sa
neper{ecwrne e?o e BJIAHE OTBETOB M 7 cnpa^a on1, ruowepa coorl^emc
rctqe?o aaoan+un, H,at^urrafl, c nepaofi r.nefiLovrfu. rtacrc|yrc ryuippa, arua,K <twu
u sana.TLAK) nuururrle e otndenutoti rcnerrlovrce 6 coofitaetLcn'Lauu c npuee)i)
,Mu 6 6narurce o6paarya,mu. Eluruur4bL ualweperuuti nuca,rrlb rue r{,a?!crr,o.

tlacrr 1

.(.rra nonpacxl{ rloro.rrra rpe6yerca 27O I Kpacnra Ha 1 wr2. KpacHa npo4arirca e (

IIo 3 Hr. Cro.nrno 6anorc KpacKId Hy]nno Kynr,rrb AJrs rroxpacxlr rroroJrrxa r
x:t.rc 37 vP?

Orser:

Ha pucyHrce )finpHbrMl{ Torr}caMv noKaaaHo cyrorrHoe KoJl}rqecrBo ocaAKoB, BbI
rrrr{x B Snvcre c 7 no 18 4exa6ps 2001 ro4a. flo ropr4soHraJr?r yna3brBarorcfl
Mecsqa' nO BOpTI''IKaJIvI - KOIXqeCTBO OCaAKOB, BbIIIaBIII4X B COOTBerCrnyrOrqxr?
B MLIJIJIHM€TpaX. ,{la nar;r,fiAHocrla }rtrlpHbre TorrKIzI Ha pr4cyHrte coeAr4Hegbr Jrt
Onpe4e;rzte rro pr4cynxy, cr{oJlrxo 4nefi aa 4anHrrri neprzoA He BbrnaAaJro ocaAHC

5,0
4,5
4rO

3,5
3r0
2,5
2,0
t,5
1,0
0,5
0,0

11 13 t4 t5 16 77 18

Oreer:

O 2016. Lle4arelrcrao <HaqzoHalrnoe o6paaoraurer. O 2016, HOy MIIHMOKonuporarue, pacnpocrpaHexue E ucnorbaoBaHEe B rcoMMepcecrux rlerri 6ea nucruessoro paapeneutrff npanoo6ra4areleu He rofiycK,

T210



BAPTIAHT 6 35

L-

w

t-
,,

L-

--.c -l Hari4rare rrJrorqa,qb rpa[eq]rr, uso6panciinHofiul
Ha pr4cyHHe.

Orser:

--4]] flepe4 HarraJIoM rrepBol'o rypa rreM[r{oHara no reHHprcy yqacrHr4ron pas6raBaror Ha r4r.po-
BbIe rlapbl clyuafiHsru o6paaou c fioMorrlbro nrpe6rEa. Bcero B lreMrrr4onare yrracrByer
26 resswcr4croB' cpeAz Koropblx g yuacrHranoB r4B Poccnu, B ToM rrracJre Tunno@efi
Tpy6nraHoe. Hafigzre BepoflrHocrb roro, rrro B rrepBoM rype Tuuo$eft Tpy6nNrcor 6y-
Aer r,rfparb c KaKr{M-tn6o reHHltct4croM r4B PoccrEra.

Oreer:

- d I Haft4rre KopeHb ypaBHeHr4fl 2r-3' = L28.

Otser:

=-] 
B rpeyro"nbHrirne ABC AB - BC, AC = 1_6, nsrcora CH paena 4.
Haft4rzre crrHyc yrna ACB.

Oreer:

Ha pucynne uao6paxciin rpagzn Synxrluu A = f(x), onpe4e"niirrrofi na znrepBarre (-a;tO).
HafigNre noJrrrqecrBo rorren, B Koropbrx npor{BBoAHaa $yHxqraw f(x\ panna 0.

KAX
qa-

4aB-
ICJIA

eHb,
wefi.

Orser:

@ 2016. I{a4arellcrro <Haqraoualruoe o6paaonauuer. O 2016, HOy MIIHMO
:l::;IpoBaHae, pacnpocrpaHeHte tr HcnoJTbSoBaxffe B KoMMepqecxux qersi 6eo uucrueHsoro paapeueHus nparooolagarerei xe 4onycxaercR
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Ere. T/noBblE SK3AMEHAU|4oHHblE BAPI4AHTbI

36

Har?4ute o6'siiu MHorolpaHurllxa' Beprrrr4uaM?r Koroporo flBJlflrorcfl

Bepilrr{Hbr D, E, F, D' i' F, rpaBrrJlbuofi -""11f:1-u-."oo rpr{3Mbr

ABCDEFAIBTCTDTETF., rrJIoIrIaAb ocnoBaurrfl roropofi paBua 10'

a 6oHoeoe-Pe6Po Panno 12'

E1

Oreet:

gacrr 2

f g I Haft4rate 3HarIeH?Ie Bbrpa)fieulrs logsl44-log'2'25'

Oreer:

Otner:

JloHarop6arncxa$a'paBHoMepHonorpyEcaloilIelocflBepTIaKaJIbHoBHIIIS'IIc[ycKaeT
yJrbrpasBynoBbre ,irrryrrr"o -racroroft zrio 1yrru.rcropocrr crycfta 6arrac*asa' Bblpa*ca-

eMafl B n/c, onpeAeJlflercs no Sopvryne ' - 'ffi' 
rA€ c : 1500 M/c - crcopocrb

sByr(a B BOAe, /6 - uacrora I4cIIycKaeMbIx tIMnyJIbcoB (e MIq)' / - uacrOra orpaffiiin-

Horo or AHa cr4r'HaJra, perr'crprrpyeMas npziin*ruxot iu MIq)' oupe4e'nure .'au6otts-

uryro Bo'Molr(Hyro qacrory orparxiinno"o "i'"t'una 
f ' ecnu c*opocrb rorpy'fie'u'^ 6arn-

cxaSa He AoJIlrcHu "p""tluti 
tr wr/c' Oteer Bbrpaalrlre s MIq'

IrIanNI noJlyrraercfl B flPoqecce

norpe6yercn AJIfi fioryrlenraff

90% solu' a llaroM coAeplr{rrr

Otret:

cyrrrKlt BI.'IHOrpaAa'

54 r{r4JIorPaMMoB

5% sollI?

Cxonrno KlIJIorpaMMoB Bl'rnofpaAa

yrSroMa, eclwr BI4HOfpaA coAep}Ictll

a n-l Hafigute nau6o'nruree suaileHue Synrq vrv x5 - 5x3 - 2Ox na orpeoxe [-a; t] '

Otser:

He aa6y0bfiLe rueperuecrnu 6ce onxlernot' e 6nanut' onleernoe Ni 7'

arltronarbuoe o6paaoeauue>' O 2016' HOy MIIHMO

Kouzponasue, pactrpocrpaHeHtrJ"-""ror""ouuo"" u *o*,11|tl.;;;;-q;";;6"' t"""*uJ"olt"o--pu"p"-"t"o upasoo6la4arelefi ue 4onycxaercs
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BAPl/AHT 6bl

D1

E 
a) Peurure ypaBHeHI'e cos2x-cos2x=0,75'

6) Hafiarare Bce KopHI4 sroro ypaBneHlafl' nprrHaAJlexcailIue

--i 
^ | B npaeultHor? rrerbrpiixyro.nrnoft npzavre ABCDATBTCTDT cropoHbl ocHoBa:,i.]1'fl paB:frbr 2,

^- | a 6orcossre pii6pa paBHbr 3. Ha pe6pe AA, orivreueHa roqxa E rax,'lrr.o AEiEAT=L:2'

flocrpofire rlpflMylo flepecer{eHurfl tIJIocKocrefi ABC u BEDr'

Hafi4zre yfoJl MelrcAy rlJlocrocrflMl.t ABC n BED.
a)

6)

--;;-1 Pelrrare HepaBeHcr "o -2- '- -J-Ic I ----- - 7'-7 7*-4

--;;-j [yrarog|ans AC rpsMoyroJrbHrzHa ABCD c qeHrpoM O o6pasyer co croponofi AB
ro I yror 30o . To.rxa E .nenczr BHe rrpffMoyfoJrburrna, npzuiivr IBEC = l2oo.

a) ,{onarxnre, rrro ICBE = ICOE.
6) flparvraa OE repecexaer cropoHy AD npawroyroJlbHllra B roll6e K' Hafi'gure EK,

ecJlt4 rrgBecrgo, 'lg.o BE = 4O w CE = 24'

--;;-1 81 4erca6p s. 2Ol4 roAa AJrexcefi sssr s 6aHxe 1282000 py6;refi n rcpe4ur no.q 107o
r ' I ro,uoBbrx. Cxeua BbrrrJrarbr RpeAr4Ta cJreAyrorlafl: 31 Aexa6pfl HalrcAol'o cJle.4yroilIero

roAa 6aHH Haqr4cJlfler rlpoqeHTbl Ha ocraBrrryocfl

AoJrr Ha 10% ), BareM A.nenceft repeBo.4l'Ir e 6anr
ua X, r{To6bl A.nexcefi BbIrIJIarurJI AoJrr r{erblpbMfl

rupe ro4a)?

orpe'Ky l-", -I).

;aer
}Ita-

)cTb

rciin-
OJIb-

aTll-

cyMMy AoJrra (ro ecrs yBeJlllqrlBaer
X pylneft. I(anofi AoJIlfiHa 6srrr cym-
paBHbIMI4 rlJlarelrcaMz (ro ecrb 3a !Ie-

flna aanucu petueruuti u ofiLoernor H'a aadanrua, 13-19 ucnonaaytime
OTBETOB l',li 2. Sanuuturne cH,avana H'otwep ?bLrlonda'eJwo?o aadafuus'

u rn.Q.), a 3&fiLeM fLOnH,Oe ofioct+oean+ruoe petueH,ue u offl6efiL. omeemu'
eanirne vdrnrco u paa6oPvuao.

BJIAHIT
(13, 14

SA]LUCbL-

paAa

)}ITIIT

- fi-1 Haizgure Bce BHaqe rrvrfl- a, rprl fialrcAoM Izs rcoropblx ypaBHeHlle l:- ^l= 
ax -B Ha

^_ l)c I

rrpoMelr(yTrce r4Meer 6o.nee 4nyx HoPnefr.

--1 
"_l 

KanC4urZ r.IB fpyllrrbl yqaull,Ixcfl Cxo.qr4JI B rtl4Ho vrJrul B TeaTp' [p?I OToM BOBMO]I(HO' \ITo

'" I KTo-To vIB :slrrx Mor cxoALrrb r4 B rcrzlHo, 14 B Tearp. I4ssectHo, trro B Tearpe MaJrb\IurcoB

3
6sr.rro ne 6o.nee ft or o6qero -sucJra yqarllrxcfl rpyllrlbr, rlocertrBrrrr4x rearp' a B KI{HO

MaJrb\It46on 6u.no ne 6o.:ree I ot o6qero qI4cJIa yqa[]lrxc,a rpyrrrlbl' rlocer]lBrxrrx
L2

a) Morro lra 6rrts B rpyfi[e 8 Ma.rrr.rr.TxoB, ecJlr{ AoTIOJIHIITeJIbHo I4SBecTHo' lITo

B rpyrre 6u.ro 16 yuaquxca?
6) KaHoe uaz6o.nsilree KoJrr{qecrBo MaJrbqrrrcoB MofJIo 6rrrs e rpyIIIIe' ecJrt4 AOTIoJIHI{-

TeJrbHo IzIBBecrHo, arro Bcefo B rpyfl[e 6rr.no 16 yqau{uxcs?

n) ICaHyro Har4MeHbrrryro .qoJrro MorJrr4 cocraBJlflTb AeBoqKu or o6il1ero tr}lcfia yqauluxcfl

B rpyflrre 6ea 4ono.nHllreJrbHoro ycJroBrrfl rIyHEtroB a u 6?

O 2016. I{agare1rcrao <Harluonusuoe o6paaoaauue>. O 2016' HOy MIIHMO
frrpoBa'tre, pactrpocrpaHeHue I HctrorsaoBa'ffe B KoMMepqecxux rrelgi 6ea nucrueqsoro pa3peueutrs lpaaoo6lagare,lefr Ee AonycKaerct

KI4HO.

BCero
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I
BAP}IAHT 7

I
H'aa' opo6b. Sanutuutne q,ucno 6 flone ofiL*efrla 6 rLew'crne Pa6omw,^:::".: I
tuepeuecutne ezo a BJIAHIT OTBETOB Ni 7 cnpaaa otn 

'{otwepa "ooT-u".T:.::.y.. I
nirr""o aadanun, H,avutuan' c nepaori Knetlot+'tu' Itacrcoyrc ryuippA' ""o:.::::y,:: I
U A&fLnfnAK) Ilurtluttle e omOenaruOti rcnemovfie 6 coornoernctlouu C npw6eoeH''r'w- 

|
mu a 6nin'rce o6pasryamu. E|urt'urtut' uamepen'ufi nucamt we n'Amn'o' 

1

I

Irlactr t 
I

I

Pocr ,{rxuvrrvlra 4 Syra 7 4Iofinnoa' Bupaeure pocr 'flncuuuu B caHrlIMe:Iii'--::T i

e 1 $yre 12 4rofinnoB, a B 1 4rOfiwre 2,54 cttt. Peaynrrar oftpyl'JluTe AO qeJIOIO tlucIa 
l

BAPIIAHT 7

omeemom rc aa\aruunm 7-12 a,annefiLcn, qenoe qu1no UJUL rcOveq'H&n dec*tnuv-

u,aa 0po6a. Sanutuutne q,ucno 6 flTne ofiL^efrla 6 tLerccfiLe pa6omw, sLffletw

tuepegecurne ezo a BJIAHIT OTBETOB Ni 7 cnpaaa onl 
'{otwepa 

cootLoelncltuoq-

nirr""o aaAaH,un, H,avutuan. c nepaori Knerlot+rtu. ItacrcOyrc ryuippA, lH'ane (tuLu'+Ac"

u 3&flnfruaK) tuUyLUttLe e omoenanoic rcnemovtae 6 cootlnelncrrlauu c npuae0iitr'H'w-

Mu 6 6ninrce o6pasryamu. E1u,'ut4bL usJwepenuri nucatLb ,re H,ailato.

caHT?IMerpoB.

Otset:

Ha 4urarpaMMe flofta3aHa ,cpe,4HeMecflqHafl reMlleparypa BoBAyxa B Casrr-fletep6ypre

3a KalfiAbrft ruecaq 1999 rola. flo ropusOHTaJIIr yrCasbIBaIOTCfl MecflIIbI' IIO BepTI4Ka-

Jrrl - reMleparypa B fpaAycax I-{e.nlcua. onpegeJlr4re IIo AI{arpaMMe' B KaKoM MecflIIe

BTOpOro rroJryroAr'rfl cpeAH,flfi TeM[eparypa BnepBble cTaJIa HII]Ice 10 "c' B orser Hanu-

IlrflTe HoMep Mecffqa.

-4

-8

-12

24

20

16

t2

8

4

0

Orset:

-, -' lrLlil+i

I

I ' l---f-l t F l

-- r - f-t-J_r--l-i.llfF=ffi

o2016.I,logarellcrao<HaquoHalrnoeo6pa-aoaauue>'o2016'HoyMIIHM0
KonrpoBaHue, pacnpocrpaBeEue u rcrorbaoBa""" " 

*o**i|t""*"" tlu"oi 6es nltcluexsoro paapeneEffs npanoo6lararele{ He Aonycftaercs



3APLlAHT 7 39

TLUIL-

NLEJW

rtu6V-

H'Ac"
,trrbL-

ep6YPrr
epTI{Ka-
Mec.fitr:

T HA[E-

(2; 8).

Oreer:

--.l Kos6ori ,(xcon [orraAaer B Myxy Ha creue c BepoflTuocrsro 0,8, ecJlr4 crpeJlfler rrs [pxcrpe-

Aaer B Myxy c BepoflrHocrsro 0,3. Ha cro.ne Jre)fiar 10 peeo"nrBepoB, t'IB HXx roJlbrco

3 npncrpeJrffHHbre. Koe6oft ,(mon Bunvrr Ha creHe Myxy, HayAaqy xBaraer neperrfi no[al-
:ll,ttftcr. peBoJrbBep r4 crpeJrser B Myxy. Har?4nre BepoflTHocrb roro, vro ,{mon nponnaxniircr.

Oreer:

lJafiAu:re KopeHr, ypaBHeHr,rfl 22-3' = 32.

Orser:

D
B rpeyronbHr{fte ABC yron C panen 90o, cosA =0,4t. Hafi4zre sinB.

Oreer:

---l Hafigwre uroutra,qb rpaneqtln, BepruI4HbI Koro-
" I pofi uueror FcoopArrHaru (1; 1), (10; 1), (7; 8),

Ha pucynne raeo6pameut,r rpaSnx $ynxqrEn A:f {x) u HacareJrbHafl K eroMy rpaSrany,
npone4iinnas B ToqKE xo. Vparnenze KacareJlrnofi noxaaaHo Ha pl4cyHr{e. Hafi4zre
sHarrenr..re rpor{3Bo.4Hofi $ynxqw a=4f (x)-3 e rource ro.

Oreer:

O 2016. I,Ia4arearcrro <Haquosarrsoe o6paaonaxuer. O 2016. HOy MIIHMO
i-:-,::-:rrre, pacnpocrpaHeHue u ucnorb3oBaHtre B KoMMepqec(rx qersx 6es nacruessoro pa3peueHufl npaBoo6raAarereri He AotrycHaercs

a

a:-ix1_6,5

a:f(x)

InycKaemE
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40 ET3. TilNOBbIE SK3AMEHAUI4OHHbIE BAPI/AHTH

IIIup, o6riinn Roroporo paBeu 36n, nuvcau n ny6. HafiArare
o6dirvr xy6a.

Oreer:

tlacrr 2

T;-_1 HaftAzre BHaqeHne BbrpalrceHn" ff. fF .| " | ,10,4

Oreer:

tlg 
-l Brrcora uag aewuiift no46pourenuoro BBepx Marra Meuflercfl rro BaKoHy h(t)=Z+t&t-

r4e h - Bblcora B Merpax, f - epeus B cexyuAax, ilpolreArrree c wromeHra 6por
Cxo.nrxo ceRyHA wrau 6y4er HaxoAr4rbcfl Ha Bbrcore He Meuee 10 nn?

Orser:

,{ea ronrqnfta }ruacrByror B roHxax. LLvr npe4cror,rr rrpoexarr 68 HpyroB rro KoJr

rpacce nporanctlunocrbro 6 rrvr. O6a ronu1fifta craproBaJrlt oAHoBpeMeHHo, a ua $z
nepnrrfi npuurti;r paubrrre Broporo sa 15 Muuyr. 9ewry paBuflJracb cpe,qnflff
BToporo roHrrILTKa, ecJrra r{BBecrHo, rrro [epBbrfi nourqzrc e nepnrrft paa o6orna.n
Ha Kpyr qepeo 60 nnzuyr? Orser 4afire r rcrvr/u.

Oreer:

a-l1 | Hafi4ure Har{MeHbruee BHarreHue gyHxq:an A =(x-22)e'-2r Ha orpesxe [20; 221.

Orser:

@ 2016. Ila4aremcrro <Harluosa.nrnoe o6pasoaanHea. @ 2016, HOy MIIHMO
Kouzponaxze, pactrpocrpaneEue z ucuorbgoBuue B ftoMMepqecrux rtreJrfix 6ea nuctuertsolo paapefietrtr,t upaeoo6lagarelefi ue gonycxaerca

He aa6y0btne neperuecnlu 6ce onaetnbL a 6nau,n oftL6efiLo6 Ni 1.
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BAPLIAHT 7

7
)t
-- I

,/

flna aanucu peuleH,uti u ofn6etno6 H,a saaaruun 13-19 ucnonbsafime BJIAHIT

TTBETOB 
^ti 

2. Sanutaume cu&alana tuoJwep 6bLflollv,a,etwo?o saaa'H,ua, (13' 14

u nl.o.), a Sa,fnetw tuonH,oe ofiocnoeantH,oe perueruue u onl6etl,. ornaemw SanucbL-

^arirne 
vAnT'n'o u Pas6oPq'u6o.

=tl 
a) Perurzte ypaBgentre 2sin?x - 4cosx + Ssinr - 3 = 0'

tul

l- rnl
6) Vxaxcure HopHI{' fiprrua,4Jrexcalq?re orpear{y l"t T l'

qeBolI
WH-UIT]]

rpOCTb

'oporo

- a;1 B ocnoeagry rrerbrpiixyro.nrnoft nzpaun gu SABCD .nenczr rrpffMoyroJrbl,dr4r{" ABCD co
Lz+ |

cropo'aMr4 AB = 8 Lr BC = 6. ,{;rzurr 6orcoerrx p66ep rlrpaMr{Abr SA = J2l ,

sB=J85. sD ='m.
a) ,{orcaxczre, rITo SA - Bblcora [EpaMrdAbI.

6) Hafi,qure yroJr MerrcAy rrpffMbrMrr SC u BD.

E 
Peurrare HepaBencrBo 5'*1 + 3'5-" < 16.

-1;j Bgesn11caggafl ogpy$cnocrb panno6e4peunoro rpeyroJlbulrxa Racaercs ero 6orcosoft cto-
rol

poHbr.

a) ,{oxamraTe, qro paAfiyc aroft orcpyfitHocrl4 paBeH Bblcore rpeyfoJlbHfiIca' o[yilIeHHolI

Ha ocHoBaHI{e.

6) Irlseecrno, rrro paArlyc erofi OKpylrCHOCTv s 4 paaa 6onrile paAr',ryca snucaHHofi

ogpylrtgocrlr rpeyroJrbHr4rca. B raxoivr orHolrreHurr rorlrca rcacaur{n enficaHHofi oKpyEc-

HOcTr4 C 6oxoeoft croponofi TpeyroJrbHr4Ka AeJIIIT ety cropony?

15 anrapa rrJraurrpyercff
TAKOBbI:

BBETb KpeA?rr e 6aHrce ua 2l Mecsq. Vc.noefis ero BoBBpara

- 1-ro III{CJIa RarIC.qoIo Mecffqa AoJII' Bo3pacraer s.a I oh IIo cpaBHellulo c KoHqoM [pe-

,qbrAyrr{ero Mecfiqa;

- co 2-ro no 14-e qficro RilrcAoro Mecffqa neo6xo4zvro BbrnJrarilTb rlacrb AoJrra;

- 15-rO qtICJIa KilKAorO Megffqa AOJII AOJIIICeu 6rrrs Ha OAHy I4 Ty lICe BeJItItItaHy MeHb-

rfle AoJrfa na 15-e qlrcro [pe,qbrAyrrlero Mecflqa'

Irl'recruo, trro Ha 1l-fi rvrec,sq RpeAraroBanvrfl HytrcHo BbrrrJrarlrrs 44,4 rrrc. py6nefi. Ka-

Kyro cyMMy HylnHo BepHyTb 6aurcy B TerreHr4e BCeI'O CpOKa rcpe,4raroeanzs?

@ 2016. Llsgarellcrro <HaqNouallnoe o6paaonanuer' O 2016' HOy MIIHMO

KofltrpoBa'{e, pacupocrpaHerr4e n {cnoJrBsoBa""" 
" 

*o**"i"""*"i t{"Jt"i 6es nrctMessoro paapeneflut npanoo6aa'4ateneft ue gonycraerca
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32 EI-3. TUNOBbIE SK3AMEHAUI/OHHbIE BAPTIAHTbI

[n* aanucu perueH,uti u affLeefiLot na aa}au,un 13-19 ucnonasytirne
OTBETOB JVi 2. Sunutuurne cruaq.&na Howep rbLnonH,seMozo la,Aar+un
u nx.O.), a aq,trLetw rlonHoe a6ocruoaantsroe peulerLue u omoern. Otneernw
aaiune vtmno u paa6opvuso.

B./IAHIT
(13, 14

SA,|LUCbL-

a) Peurnre ypaBHeHne 3cos2x - 5sinr + 1 = 0.

I rn-]
6) Vxarnure KopHrr Droro ypaBHeHld.fl' nplrHaAJlex{ail{ne orpe3xy 1", Z I

, M I B npaen,lsHofi rpeyro.nsnofi rlrpaMr4Ae SABC cropoHa ocHoBaHl{.fl AB pauna 6, a 6oHo-
L *- -l noe pe6po SA paniro 4. To.rxn M v N - cepeAfiurr pi.;6ep SA n SB coorsercrBeuHo'

ll;rocxocr1, o, co,qeplxxr [psMyro MN u nepneHAl4nyJlflpna n.tlocnocrl{ ocHoBaHl{fl rIH-

paMLrAbI.

a) .[orcaxcnre, rrro nJrocxocrb cx. AeJrLrr NreAr{aHy CE ocnoeaHu.fl B ornolrreHl4u 5: l, cuu'
Tas or ro.{xu C.

6) Hafr4ilre rrepuMerp MHoroyroJrbH14Ha, JrBJr.flloil{erocfl ceqeHI4eM IrIzpaMI4AbI S/BC
IIJIOCKOCTbIO O.

t .,^ lpeunreHepaBeHcruo __L ^_ * +120.
| '"1 (2r_*, _7\' 22 ,' _L

\- - 
)

f 16 I ,{ne oxpyncHocrr/r Kacarorcsr BHyrpeHnr.,rwr o6paaorr B rorrxe A, npnuiflt MeHbrrrafl npoxo.4rll
rrepea 4eHrp 6o.nrureft. Xopga BC 6onsurefi oHpymnocrrr Kacaerc.fl MeHburerl s roqxe P.

Xop4rr AB v. AC nepecexaror MeHbrrryo ofipylr(Hocrb B Totrxax K v M cooreercrBeHHo.

a) AoHancrare, r{To rlpflMr,Ie KM u BC uapa.uleJlbur'I.
6) Ilycrs -L - ro.*ca repecer{eHr,r.fl orpeanos KM u AP. Hafi4r,rre AL, ecntt paAI4\-.

6onsnefi oxpylrcHocrl4 paBeH 10, a BC = L6.

a L? | B raro.ne rJraHrapyercfi BBflrb r{peArr e 6aHxe Ha cyMMy 4,5 wr.lrn py6nefi Ha cpox 9 ,re:.

Vc.floelrg ero BoaBpara raHoBbI:

- xanc4rrfi sHBapb .qoJrr Boapacraer na r oh no cpaBHeHr{Io c HoHqoM npeAblAyrqero

- c cpenpaJrfl no r4roHb HalrcAoro ro4a neo6xoArrMo BbIrJlarI,ITb qacrb AoJlra;

- B HroJre KalfiAoro roAa AoJrf AoJr)fieH 6rrrs Ha oAHy I4 Ty )rce cyMMy MeHbrrre AoJ:
Ha r4roJlb npeAblAylrlero roAa.

HafiAnre r, ecJrvr IrBBecrHo, -{ro Hau6on:'.tuuit ro4onofi n;rariirx rlo KpeAr,rry cocraBlllr

6o.nee 1,4 m"rrn py6.nefi, a HauMenb:lruitt - He MeHee 0,6 lvr-nn py6.nei1.

t 1gl HafiArar:e Bce BHar{eHrrfl napaMe,rpa a, [pr4 fta]fiAoM l{B Koropblx crrcreMa ypanneHrait

- 11,

IrMeer 6o.nee 4syx pemenuit.

€) 2016. llagaremcreo <,Haquosallsoe o6paeoeanuer. O 2016. HOy MIIHIIO
Konrponauue, pactrpocrpaHeuue H rclorb3oBaHile B KoMMepqec(ux qersx 6eg rucsuesuoro pa3peueHua npaeoo6aaAareleii ue 4onycxaerc:

ir* -2a -z -lx' + s2

la = o(* _ t)



)t4AHTbl

'HId1,74
ucbL-

6oxo-
BEHHO.

Ifl TIUI.

[, cut't -

SABC

)xoAI{T
.{He P.
BEHHO.

paAr4yc

9 ner.

o foAa;

4OJrra

BHT HE

,gufr

:;'I4AHT 5

-;"-l V-renrzxz o4rioft rrrKoJIbI rrvlcar:z- recr. PesyJrbraroM Ka)fi,4ofo yqeHr4xa ffBJrflercff r{eJroeLi, l

Heorpl4llareJrbHoe r{I4cJro 6an"[os. V-rennrc cquraercfl cAaBrxr{M Tecr, ecJrr{ on Ha6pa.rr
He MeHee 83 6a"rr.rroe. Lls-sa roro, qro BaAanrrff onaoaJrr{cb cJrrurrrrxoM Tpy,qHbrMr4, 6sr"rro
rIpHHflTo pelreurre BceM yrracrHr{KaM Tecra 4o6anrars no 5 6a.il.rron, 6.naro4apfl areMy Ko-
JII2IqeCTBO CAaBIIIUIX TeCT yBeJrr{qnJrocb.

a) Morno JIrr oxagarbcsr rax, rrro rrocJre ororo cpe4nrarl 6a.rr.rr yvacrHr4xoB, He c,4aBrrr[x
TecT. nonllSrAnCA?

6) Mor-rro JII4 oxasarbcJr rax, qro nocJre groro cpegnzfi 6an.rr yuacrHr{noB, cAaBrrrux
Tecr, rIoHrLSvrJrcfl., u cpegunit 6a.rr.rr yuacrHr4rtoB, He cAaBrrrr4x recr, Tolne nonrzszrcg?

n) ?Iaeecrno, rrro [epBoHarraJrr,Ho cpeA:n:r,ft 6ann yqacrHr,rftoB Tecra cocraBr{Jr 90, cpe4-
wuft 6ann yqacrHl4roB, cAaBIuIdx recr, cocraBr{Jr 100, a cpe4rinri 6a.rr.n yvacrHr/rnoB,
He cAaBrrrl4x Tecr, cocTaBIltJI 75. flocne 4o6an.rrenNs 6a.rrnoe cpegnuft 6a,'r"n y.14g111"-
KoB' cAaBruI4x recr' craJl paBen 103, a He cAaBrrrux recr - 79. IIpz HaroM HauT-
MeHbrrreM .{vrcre yqacrHl4rtoB Tecra BoSMO)fiHa raKafl curya]q.ua?

O 2016, I{s4arelrcreo <HaquoHalrnoe o6paeonauHe>. O 2016. HOy MUHMO
Kouupoaauue, pactrpocrpaHeHtre r ucnorbsoBaHxe B (oMMepqecxux rlerai 6ea nscrueHuoro pa3peueHur trpaBoooraAarerei.i ue 4onycxaerca
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BAPI,IAHT 6

Omeemom rc saOantu*u 7-72 nana,effLca, qenoe vucno unu rcoH,evH.aa, |ecnmuv-
ruaa 0po6a. Sanuu,utne qucno 6 notLe onlaerrla 6 rnev,crne pa6otnal, aarnetw
nepeH,ecurrLe e?o o BJIAHIT OTBETOB Jtli 1 cnpaaa onl notwepa coorlaerrLcrntA-
rcu+e?o aalantun, ruaquru&a. c nepaoti ,ttuefiLorLrcu. Itawlyrc ryu(ppy, aruq)t <<M,uHAc,,
u aannrnAro tuurtlurtle e omdenut+oti rcneftLovrce 6 cootlaetLcn'Lauu c npuee0|H,rr,bL-
Jwu 6 6nanute o6past4anu. EOunuqbL usweperuutL nucarnb H,e rdAilctuo.

tlacrr 1

,{"na noHpacxrr rroro;rxa rpe6yercs 270 r Kpacnr,r Ha
rro 3 Kr. Cno.rrrHo 6anorc Kpacnlt Hy]nHo Kyrrr{Tb
.urro 37 ru2?

1 nn2. Kpacxa rpoAaijrc.s e 6anrcax
AJI,fi IIOI('pacKT{ rrOTOJrKa [JIOrua-

Orser:

Ha pucyirfie )rcr4pHbrMr4 ToqlcaMfi rIoKaBaHo cyrorrHoe KoJr?IrrecrBo ocaAHoB, Bbltra4a;-
rur{x B D.nracre c 7 no 18,qexa6ps.2OOI roga. flo ropI,IBoHraJIIa ynasblBarorcs ll}Ic.::
Mecffqa, no Beprr,IHar!\ - KoJrrrqecTBo ocaAKoB, BbrrlaB[rrrx B coorBercrByloq[fi 4eui
B MnJrJrr{Merpax. ,{ns nar.nflAHocrri }nr4pHbre rolIKI4 Ira prrcyHxe coeAl4Hensr lranneZ.
Onpe4e.nure rro ptrcyHny, croJrrno 4Hefi sa 4annsrr7 nepploA He BbIrIaAaJro ocaAHoB.

5,0
4,5
4,0
3,5
3,0
2,5
2,0
1,5
1r0
0,5
0,0

10 11 13

Orser:

@ 2016. I{s4are;rrcrno <Harluosalrsoe o6paaonauue>' O 2016' HOy MIIHMO
Konuponaxre, pacnpocrpagenffe tr ucnorbaoBaEtre B KoMMepcecxrx qergi 6es nucruesxoro paopeueHffs npanoo6lagareleii He AotrycKaer(!

18t71615T4t2
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--t_l Hafi4ure rrJrorr{aAb rparreqrrr, zao6panriiunofiul
Ha pr4cyHKe.

,rL-

?M

?a-

cr>

bL-

IKAX
)qa-

AAB-
ACIIA
gHb,

nefi.

Oreer:

-1-1 flepe4 Har{aroM nepBoro rypa rreMnr{onara no reHHzcy yqacrur4xon pae6zBaror Ha r{rpo-
BbIe rlapbl c.nyuafturru o6paaou c fioMorr{brc ncpe6ua. Bcero B ireMnuonare yrracrByer
26 relar'uczcroB, cpeAI4 Koropbrx 9 yuacrnranoB ?rB Poccvru, B ToM rr:r'cre Trarvro@efi
Tpy6nzxon. Hafi4ure BepoffrHocrb roro, arro B nepBoM rype TzvroSefi Tpy6nrarcon 6y-
Aer r4rparb c rcaftprM-nv6o reHHr{cncroM uB Poccuu.

Oreer:

< I Hafi4rare nopeHb ypaBrreHr4,fi 21-3' = !28.rrl

Oreer:

- 6-J B rpeyro;rbHr,rxe ABC AB - BC, AC = 16, nsrcora CH panwa 4.
Hafi4rare cr,rHyc yrta ACB.

Oreer:

Ha pzcyuxe zao6pamiin rpaSzrc Syurcqran A = f@), onpe4e"riinnofi na 
'rHrepBarre 

(-S;tO).
HafiAr.Ire KoJII{rrecrBo rorrex, B Koropbrx npo}raBoAHaa $yrixqzu f(x) panna 0.

Orser:

O 2016. I{agarerucrro <Haquoxuruoe o6pasonanre>, O 2016. HOy MIIHMO
KonHporarue, pacnpocrpaueuxe u ucnorbBoBaHfie B KoMMepqecrux qeJflx 6es uucrmesnoro paopeueHss npaaoo6lagareleft ue 4onycrcaercx
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36 ET3. T1/NOBbIE SK3AMEHAUL,IOHHbIE BAPI/AHTbI

Hafi4nre o6'rrinn MHolorpaHur4na, Beprur4HaMr,r Koroporo flBJrflrorcfl
Beprrrr4nbr D, E, F, Dy EL, Fl npaBr JrbHoft urecrrayro.nsnorZ [plroMbr
ABCDEFATBTCLD.ETFp rrJrorqa"qb ocHoBaHrzfl roropofi paBHa 10,
a 6orcosoe pe6po panno 12.

Orser:

Ilacrr 2

t-tl Har?4rzre BuarreHr4e Bbrpa)fieHr{s loga L44 - logr2,25.

IrIsnM [oJryrraercfl B rrpoqecce
norpe6yerca AJrff rroJryqenrdff
90% so.qsr, a r4croM coAeplrtuT

Orser:

Orser:

Jlorcarop 6arucHa$a, paBHoMepHo norpyffiarorleroc.fl Beprr,rr{aJrbHo BHr{8, r.,rcrrycftaer
yJlbrpaoByrcoBble I{MnyJlbcbr .{acrorofi 299 Mfq. CHopocrs cnycxa 6arucra$a, Bbrpaxca-

rr
eMafl B u/c, onpeAeJrflercfl no $oprvry.ne u = c*, r1e c : 1500 M/c - cxopocrb

f+fo
sByKa B Bo,qe, /s - uactora I{crlycraeMblx T,IMrryJrbcoB (s Mfq), / - vacrora orparxtiH-
Horo or AHa cr4rHaJra, perrlcrpr,rpyeMafl npzi,iwrnraxonn (n Mfq). Onpe4e"rrzre naz6o.nr-
rnylo BoaMolrcHyro qacrory orparxtinnoro crrrHana f , ecnu crcopocrb rrorpy)fieu:zs. 6aru-
cxa@a He AoJrlr(Ha npeBr,rrrars 5 rvr/c. Orner Bbrpaardre e Mfq.

Oreer:

cyrxxr4 Br4HorpaAa. Cro;rsno Kr4JrofpaMMoB Br{HofpaAa
54 Kr{JrorpaMMoB rroroMa, ecJrvr Br4uofpaA coAep}rcrrr
\ok rotu?

l Hafi4rzre nara6onruree BHarreurae Synnqvrvr x5 -5x3 -2Ox na orpeome [-a; t].

Oreer:

He aa6y0bfiLe tuepeH,ecftLu 6ce ofiLaeftLw e 6nantv orlaerLoe Ni 1.

O 2016. I,Ia4arelrcrro (HaquoxarbHoe o6paaoaauue>. O 2016. HOy MIIHMO
Konupoaanue, pacnpocrpaueuue u ucnorbaoBaE[e B KoMMepqecrc[x qerffx 6es nrcrueusoro paapemeHus npanoo6lagareaefi ue 4onycraerca
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)''
Ij
D

orpe'Hy l-"t -Xl.

KAET

I}ICA-

ocTb

+rdn-

OJIb-

ATVI-

paAa
IIICIUIT

a) .{oxaxcure, rrro ZCBE = ICOE.
6) flpauas. OE nepecexaer cropoHy AD nparvroyroJrbnr4xa B rorrne K. Hafrgure EK,
eCJIIzI LIsBecTHo, sro BE = 4O u CE = 24.

- l? | 31 4exa6pa 20L4 ro4a Arexcefi sssn n 6anxe 9282000 py6;refi n xpe4zr no4 10%
roAoBbIX. Cxeura BbIrIJIarbI rcpeAr{Ta cJreAyroulafl: 31 gena6pa Ha}rcAofo creAyrou{ero
ro4a 6aHn HarrrrcJrfler npoIIeHTbI Ha ocraBrxyrocff cyMMy AoJrra (ro ecrr yBeJrr{rrrzBaer

AoJIr Ha IOo/o), BareM A"rrercefi nepeBoAr4r e 6aHH X py6neft. Karcofi.qoJr)fiHa 6srrs cyu-
wa X, .rro6rr A"nerccefi BblrrJrarrurJr AoJrr qerbrpbMfl paBubrMrr n.rrare)fiaMra (ro ecrb Ba qe-

rupe ro4a)?

-lgl Hafi.gure Bce BHarrelurs. a) rrpr Ha)fiAoM r4B Koropbrx ypaBHeHr4e lL_ nl=ax-B na^-llxl

npoMelftyrxe (0; + -) zwreer 6o.rree 4nyx HopHefi.

- lg--l ltaric4uIZ I,IB rpyfirlbl yrrarr1uxc'x cxoAI{Jr B KlrHo vrJru B Tearp, npr,r aroM BoBMo}r{Ho, lrro
KTo-To r4B l:vIx Mor cxoArrrb r{ B rtl4Ho, 14 B Tearp. ?IgsecrHo, qro B Tearpe MaJrbrrrrxoB

3
6sr.no ne 6o.nee or o6qero uvrcJra yuaqnxc.fl rpyrrlbl, rrocerr4Brrrfix rearp, a B KLtHo

10

MaJrbrrrzxos 6rrro ne 6o.nee * ot o6rqero qucJrayqaqxxcfl rpyrrnbr, rrocerr4Brrrr4x nr4Ho.
L2

a) Morno .nra 6rrrs B rpyrr[e 8 Ma,rrs.rzxoB, ecJrr4 AorroJIHI4TeJrbHo I4BBecrHo, qro Bcero
B lpyfine 6sr.no 16 yvaqlzxca?
6) Karoe narz6o"rrrlree HoJrr4qecrBo MaJrbr{r{RoB lror.rro 6srrs
TeJrbHo rraBecrHo, r{To Bcefo B rpynne 6rr.rro L6 yvarqzxca?
n) Kaxyro Har4Meubruyro AoJrro MorJrr4 cocraBJrsrb AeBoqxrr or
B rpynne 6ee 4ono.rrHr4reJrbHoro ycJroBr4fl nyHKToB a u 6?

O 2016. I{sgarelrcrno <Har1ronalrsoe o6paaoraaue>. O 2016. HOy MUHMO
lionupoaauue, pacnpocrpaHeHue u ucnorb3oBaHue B HoMMepcecxEx qersx 6es rzcrueuHolo paspeueHus upanoo6lagareaei ue 4onycxaerca

,{nn sanucu peuleruuti u on7.6en1,o6 rua aaOaruun 13-19 ucnontaytime
OTBETOB JV 2. Saruuruume cru&q,&n& Howep 6bLnonH,fl.eJwo?o aadan+un
u m.0.), & aarneM nonH,oe o6ocnoeantruoe perueH,ue u ofiLaefiL. Otneemu
eanirne ,+Emrco u paa6opvueo.

BJIAHIC
(13,14

SAnUCbL-

--;_l a) Perunre ypaBHeHr,re cos2t - cos2x = 0,75.

6) Hafi.gure Bce rcopHrr ororo ypaBHeHr4fl, rrpraHa,qJrexraulr4e

--i1 B npaeunrnofi uersrptixyronsnofi npnawre ABCDALB,CTD, cropoHbr ocHoBawna pan:nsr 2,r=l - p66pa paeHsr 3. Ha pe6pe ,4A, orueveHa rorrxa E rax,,no AE:EA, =122.a ooKoBble

flocrpofire rpflMyro fiepeceqeHr4ff rrJrocrocreft ABC n BED..
Haftgnre yroJr Me,fiAy rJrocnocrflMrz ABC u BED..

a)

6)

-;;_1 Pelrzre HepaBeHcr "o -3- > -:-Ii, | ^ nx n nx /I - I I -+

-16l luarouans AC rpflMoyrorlbHrrrca ABCD c rleHrpoM O o6paeyer co croponorl AB
yror 30o . To.rfta E .nemr,rr BHe rpffMoyroJrbHrrna, nprau6nn IBEC = t20".

B rpynile, ecJII4 AonoJrHr4-

o6ulero qvtcra ytraqrlxcff
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BAPI,IAHT 7

omeetnonr rc aailaruua.n 7-72 fl,6na,ernca, ryenoe vuctlo unu taot{evr{aa, .ecnmuv_
::;"::::;;::::T.r;*::"::-,"-,:::e^o/n6enl& 6 nle,ecme pa6ornbc, aarrler,trnepeH'ecu'''e e?o o BJTAHE orBEToB at t ""i""; ;;';;;;""::#.'";WK')Ute?o aa,an'ua" ruclvu,an c nepeoti rcne,rlovrcu. ionov* ryuQpy, *r{a,, <1 MrLt{ACr)u a&rla,nlyto nutaurle e ontdeniruoti rcnemorn" u- 

"oo,Mu o 
'narune 

o6Daeuo.-.r, ,.A,,,,.,-,- - tloerrlcrflouu c npueediH,nbl-
" ;; ;; ; ;;; ";;;' :;:'#':;;:_____

Pocr .{ncznnrvru 4 @yra T
n I $yre 12 4rorirvroB, a B
caHTLrMeTpoB.

Orner:

rfacrr 1

4toftuon. Bsrpaevre_pocr,{r*cuMMkr B cagrLrMerpax, ecJru1 4rorlnne 2,b4 cw. peay;rrrar o*fy"rr"r" Ao rleJroro qtrcJra

Ha 4ZarpaMMe [oHasaHa cpe.4HeMecffqHas reMrreparypa BosAyxa B caHKr-flerep6ypre3a KalrcAbrfi ruecarl 1999 ro4a' fro ropz'o'raJrr{ yrrur"r"urorcff Mecflrlbr, ro Beprrd*a-Jrkr - reMneparypa B rpaAycax l{e.rrrcza. onpe4urr".u .ro Ar4arpaMMe, B HaKoM Mecffrle
#ffTJ:;Tff;"cpeAHnn reMreparvpa BrrepBbre cra,ra H,u)ne 10 "c. B orser Harn-

24

20

16

L2

8

0

-4

-8

-12

Orser:

Konzpoaauue,pac[pocTpaHeHE"%,l]f;"**ffi:.i"i"ff:1191-'"
depqecKtrx qerax 6e: nxcbMeHnoro purp"_u""l-rpuloo6ra4areaeri 

He Aolycftaercs



2r.-ttAl1 | I 39

tuv-
neM
N6V-

,4c,,
H,W-

CCJII{

TIIICJIA

rypre
IIIKA-
)cflqe
tanfi-

-Tl Hafi4rare nrorr{ar4b rparrerlr{lr, Beprrr,rHbr rcoro-
pofi r4Meror KoopAr..rHarbr (1; 1), (10; 1), (Z; 8),
(2; 8\.

Oreer:

---;l Kos6oll .Ilncori [olaAaer B Myxy Ha creHe c Bepo;rrHocrrro 0,8, ecJrr4 crpeJr5rer r4B rrpr{crpe--rl
JIffHHoro peBoJlbBepa. Ecttu ,{xon crpeJrfler r4B Herrp[crpeJrflHnoro peBoJrbBepa, To oH norra-
Aaer B Myxy c BepoflrHocrrro 0,3. Ha cto.rre Jrelrcar 10 peno;lsBepoB, r4B :avrx roJrb11o
3 npracrpelsnHble. Kon6oft ,{xon BLrAur Ha creHe M},T(y, HayAarry xBaraer nepnrrfi nonaB-
utuftca peBoJrbBep r4 crpeJrffer B Myxy. Harl4zre BepoflTHocrb roro, .rro ,I[x{oH npouaxneircs.

Orner:

E 
Hafignre HopeHr, ypaBHeurafi 22-3, = 82,

Oreer:

--;__1 B rpeyro.nburar{e ABC yron c paaen g0o, cos A=o,4r. Hafigure sinB.ol

Oreer:

- I Ha ovcvnxe vao6parxensr rpaQzx SyHHrlzLt a=f(x) u KacareJrr,Haff K EroMy rpa@xxy,tl-.:
npoBeAeHHafl B Toqrce xo. Vpaenenze KacareJlrnofi nonaoaHo Ha pr4cyH6e. lHafr.g;71re
BHalreHlre rpol.BBoAHor? Syuxqv:rz. A=+f (*)-B n rovHe ro.

a

a:-Zx*6,5

a: f (x)

Oreer:

a

rcg
O 2016. I{a4areltcrro <HaquoHalraoe o6paaoraxrer. O 2016. HOy MIIHMOKonupoeauue, pacnpocrpaHeHue u HctrorbsoBaHue B xoMMepqecrux qerai 6ea rucruessoro paopeuexus npaeoo6ragarelerz He Aotryc*aercs
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Er3. TrnoBbtE SK3AMEHAUI,4OHHbIE BAPI,4AHTbI
uup,
o6se!u

o6reirr
xy6a.

KOroporo paBeu 36n, nnzcau n ld"y6. Hafrtnre

Orser:

Ilactr 2

E Haftgnre B'aqe've Bbrpa)fte'r,r" v6s .EE

oreer: tlo'4

E0 1 Brrcora Ha4 aeu-rreirz no46po're'Horo BBepx Mff\ra Me'.Eercfl rro sa*o'y h(t)=2+73t_5t2,rteh-
cxo.rrrno cBbrcoTa 

B Merpax' f - epeivrfl B cel
'eKvHA mav 6v4er HaxoAr4rbca Ha "'::;:? JffH"iHT?c 

MoMeHra 6pocxa.

Oreer:

$'i;o.XffiXL#ffi;::'u'#:ffi; -{y 'n"a"ror4r rpoexarr 68 KpyroB uo rco.rrqenonnepnrrri npzruti-rr pa'r,rxe Broporo J"1f"ff#proBarln o.q"oup"*uH'o, a Ha sauz'rBroporo roHlr{krKa, ecrlkr rrgBe"r*ro, orl ;;"i":#t:-::Iu paBHnrracb cpeAn,nn cnopocrrHa Kpvr qepea 60 rvrziiyr? oreer 
^J;"X1JX.I'oHrqLrK 

n nepn'r? paa'o6oruarr Broporo

Orser:

E] Hari4zre HaurMeHbruee BHaqeune Synxq vn a = (x _ 22)"r*zr Ha orpegxe [20; 22].
Orner:

He aa6y0brle ruepeueenlu Bce otrl,getlw e 6narr,rc orrL6erlo6 AA I.
I.onupona'ue, pacnpocrpa'e'n"%rf jf;"T:jffi i:";"il



]AP1/AHTbI :IPI4AHT 7 4l

fina aanucu petueruuti u orrlaefiroe na sq,lantun 13-19 ucnontaytitne
OTBETOB JVi 2. Sanutuurne cru&q,&ncl ,{'owep owrlonrLfl'eJwozo la'Oandun

u m.A.), a aarrleJw rlonH,oe o6ocn'oeantH,oe peuleH,ue u oIrLGerrL. Ont'aetnuc
eanime v7rnrco u paa6opvuoo.

BJIAHIT
(13, 14

SAnUCbL-

E a) Peruure ypaBHeHI{e 2sin2x - 4cosx + Ssinr - 3 = 0.

6) Vnaxcure KopHI{, npltHaAJlexcarqrre orpesrcy

--1I1 B ocnoeanufi qerbrpiixyro.nsnofr rtupawu1u SABCD .rrexcrlr rpflMoyl'oJlvttux ABCD cor* | cropogaMr{ AB = 8 vt BC = 6. ,{rnnrr 6oHoerrx pd6ep rrnpaMI,IAbI SA = "',lTL ,

sB = .,65 , SD: J57 .

a) ,(oxaxrare, qro SA - Bblcora rrxpaMla.4bl.

6) Hafilrare yrorr MelrcAy npflMbIMI4 SC u BD.

I altl
I tl
L 4_l

.r3t -5t2 ,

a 6pocxa.

lO"'If,f1enOft

ra Sranuur
cKopocrb

--r BTOpOfo

221.

=-l 
Peurure HepaBeHcrBo 5'*1 +.3.5 '< 16.

;;_l Bnernracanuafl orcpylrcHocrb pasHo6e4peunoro rpeyroJlbHrrna Kacaercfl ero 6oxoeoft cro-rol
poHbl.

a) ,{orcarxure, trro paArdyc erofi onpy}rcuocrl4 paBeH Bblcore rpeyroJlbHlrna' o[yiltrennofi
Ha ocHoBaHI4e.

6) ?lanecrrio, rrro pa,qr.ryc orofi oxpylrcHocrn s 4 paaa 6onrue paAlzyca snrcaHHoft
orcpylrcnocrr4 TpeyroJrbuuxa. B rarom orHorrrenl4I't roqxa KacaHtrfl snficaHHofi oxpyxc-
Hocrr4 c 6oxonoft croponoft TpeyroJIbHI,IKa AeJITIT ery ctopony?

- lil 15 annapa rJraHr,rpyercff BBflrb KpeAr4r e 6aHKe sa 2L Mecsq. Vcnosfig ero BoaBpara

TAKOBbI:

- 1-ro qracra Kalrc.4oro Mecflqa ,qoJrr Boopacraer sa I oh no cpaBneulrlo c rcoHIIoM rrpe-

Abr.qylIlefo MecffIla;
- co 2-ro no 14-e rrr4cro KalrcAoro Mecflrla neo6xo4r,rnno BbrrrJrarl{Tb rracrb AoJIra;

- 15-ro qucra KalrcAoro Mecflrla AoJrr AoJrlneu 6srrr Ha oAHy I4 Ty ?r(e BeJII4r{I,IHy MeHb-

ilre AoJrra na 15-e r{IrrcJlo npeAblAylr{efo Mec.flIla.

Zonecruo, rrro Ha 11-ft nnecsq rcpeArrroBauufl HylKHo BbIrIJIarlIrb 44,4 rr;c. py6left. Ka-
Kyro cyMMy HylnHo Bepuyrb 6aHrcy B TerreHze Bcero cpona Hpe4zronanna?

@ 2016. I{a4arelrcrno <Haquouaarnoe o6pasouauuer. O 2016. HOy MIIHMO
Fionupoaauue, pacnpocrpaHeHue u ffcnorb3oBaHue B RoMMepqecKtrx rlersx 6es nucruensoto pa3peueHufl npanoo6lagareleft se Aonycxaercsf,onycKaeTcg
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nS I HaiZsnre BCC SHAqEHlIffrt ^,.- 
-"*=---t naPaMeTPa

t(x)= lt ":lVi "*uu" 4 per:renza, r4e

ET3. TZNOBbIE SK3AMEHAI.]IIOHHb,E 
BAPZAHTbI

/r^nr , - 
76 --'' -4

_va,r . _l-, onpe4etrlnHaa Ha ecefi

a, fipz Ka]rcAoM u3 rcoropbrx ypaBrrenae/ - qrirnas neplro4zrreclcafi cpyuxqza c nepr4o_
'rzcnoeori npauorl, npauelm f (x) = o*r, ecJrno<t<9

3

@ a) rrpzselzre rpr'rMep rpdxen
6) cvrqecr"u"t l"''r"J;;","::l:oro 

qzcrra' v Roropolo ponno 5 na,nurenefr? 
Byer "rrr ?a*oe rp.xsnavnou o".rro, y Koropor" o""""rlfT""Tlr?,"fi::ITln) Cxo.rrnxc

Ae'rzre'rer? 
) cyu{ecTByeT Ta*r4x rptlxanauubrx qrrce,T, y noropbrx poB'o 20 narypa,Tb''rx

I

o""roo"rou"""""% T*"1"f#fIConzpoaauHe,

iru



l-tJl oAna ra6nerxa JleKapcrBa Becl4r 20 nnr u coAepllcI4t L8o/o aKr?IBHofo BeIIIecrBa' Pe66s-

- | s\/ R Rosnaere ro 6 wrecaqes Bpaq flpoilIacbrBaeT 1,35 rvrr aKTIaBHoro BerrlecrBa Ha fta]fi-
il';;;;;;;;o"-o r""ou"B Bpaq rporrl4cbrBaer 1,35 Mr aKrI'BHoro BerrlecrBa Ha ftalr(-

nrTam nqTL r'!p-

BAPITAHT 8

9acrr I

Beca B cyrrcl4. CHo.nrHo ta6;reror
uerrrpiix MecflqeB u eecoNl 8 xr

DTOIO JleHapcrBa cJIeAyeT Aarb pe-

B Ter{eH}Ie cyrox?.urrft xu.rofpaMM
66nHy B Bocpacre

Orser:

Ha gzarpaMMe rroKaSaHO paclpeAeJleHl4e BbIIIJIaBI{I qI4 HKa n 11 crpaHax MI4pa (n rsr-

cfirrax ronn; aa 2009 ro4. cpe4l,l [peAcTaBJIeHHbIx cTpan [epBoe MecTo rro BbIIIJIaBKe

qr4HKa 3aH?rMaJrr4 CIIIA, oAI{HHaAqaroe MeCrO - ]'Ipau. Kaxoe Mecro saHIaMaJIa POCCzs?

800
700
600
500
400
300
200
100

0

:-,

-t
-l

'i

ffi
lt:

l
".. "..

I

j,l' 
'

":l
.l ,, ":'..r

ll I
,

I

trEqEEE96EHE*gSEFHEHFEFEsqiHg.EOE
FBSEgHoP'i'.t38a6==rA <! !,

Orser:

omeemont, n aa\aruunn, 1-12 fl.6Jla.efrucs' qetuoe lu,no unu tt'ofleq'H'&fl' dec*tnu'+-

n,a* dpo6t. Sanutuunle aLucno a noJle otl^etla 6 fnercclne pa6ornoL' sanlew
I aota, ?Tn.all-

nepeH.ecufrle e?o e BJIAHIT OTBETOB Ni 7 cnpa^a offl floMepa coorrl6enT'cfn6a-

ni4"ro aa1a.u,tc*, t,a,vuruafl. c nepaoti t{JLefiLovttu. Itamqgrc WuQpA, sHaK' <<trLuH'Ac"

u sufls,fnaK) fluuurfil.e o om\enanoti nnetnoqrce 6 coofi,'6etlcfn'auu c npuee0ii'+IrbL-

Jwrr 6 1ninrce o6paagam,u. E7ur+uqbL usJvlepen'uti nucafiLb H'e HAucruo'

arrnonarbHoe o6paaoaaruer' O 2016' HOy MIIHMO

Konnporauue, pacnpocrpaEesue ff I4cnorbsoBa"t" u *otJfrt-""i"" tr""ti 6eo lNcrueHsoro pa3peueHut npaaoo6:ragare;reii He gonycraerca
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Er-3. TilnoBblE SK3AMEHAUI4OHHbIE BAP'IAHTbI
44

Haft.uure rIJIoIrIaAb rparleqlarz' uao6paxciin-

noft sa pIacYHHe.

Oteer:

Orget:

IrIe paftOngoro IIeHrpa B AepeBHIo elIceAHeBHo xoAI4T asrO6yc' BepoarnoCTb TofO' IITO

B rroHeAeJrbHr4K B anro6yce oxa]fiercfl MeHbrrre 18 naccancr{poB' paBHa 0,95' Bepoar-

HOCTb TOro, rrTo oHalrdeTcfl MeHbtxe 12 naccancl{poB' paBHa 0,6' HafiAl4Te BepoffTHOCTb

Toro. rrro tlr4cJro rracca'firrpon 6y4er ot 12 4o 17'

E 
Haft4ute Kope'b ypaB'eHrfl 5r-' =L25'

Otser:

B rpeyrorbHrzfie ABC AB =
Hafiaure cr4Hyc Yrxa ACB.

BC. AC = 8, Bbrcota CH PanHa 6'

Orset:

l--;--) Ha plrcyHrce uao6parxdn rpa$zH @yuxqzu a = f@)' oilpeAerrtinnofi Ha uHrepBa-

t-L--J 
"" f-trtt. Haftgrare KoJrlrqecrBo rolreft, B Koropbrx rpoI,IBBoAHaa gynrcqzn f(x) pa-ena 0'

Otser:

:";T,1T*:ff"li:;???.".Jx#il;9"3'.'"'?;$3'Y"Y"1'#3"""u,,'4areleiiHeAoflyc(aeTcg



45
]API4AHT 8

--il Haft4Zre o6?btirvr MHOrofpaHHIlIHa' BepIIII4HaMn KOTOporo ffBJIfiIOTCfl Bep[II{HbI A' B' c', Af

- | 81, CrrrpaBr4Jrbgofi urecruyroJlbHofi ,rp"rttt ABCDEFAIBIC.D.E.F'' nJIoIIIaAb ocHoBaHufl

*otop^ofi paBHa 12, a 6oroeoe pe6po panno 5'

F1 E1

x

TO

tT-
ID

pBa-

a0.

\
C

Oreer:

rlacrr 2

-;-l HafiArare sHar{eul4e Bbrpa}rceHrra log, 40 -Iogn2'l'
irl

Orser:

Otset:

-l0-lJlonarop6atzcnaQa'paBHoMepHoIlolpy}I(alolllelocgBepTIIcaJIbHoBHI4S'I,IcnycHaeT
yJTbrpasByKoBble IIMIIyJIbcbI "acrotofi 

aoo lvttu'rcftoPOcrs cuycKa 6arucrca$a' BblpaEta-

eMafi B nn/c, onpeAeJlsercfl no $opwryle u = 'ffi' 
rA€ c : 1500 M/c - cfiopoc.rb

BByKa B BoAe' /6 - uactora I4crlycftaeMbrx I'IMnyrbcoB (B

Horo or ,4Ha cLrrHaJIa' perr{crpl4pyeMafl npriiuuurcorvr (r

rrryro BoaMolrduyro qacrory orpar*tinnoro clrfHana f ' ecnu

cra@a He AoJIlrcHa rlpeBbrrrratr 3 vr/c' Oreer BbIpasI4Te B

MIq), / - uactora orpalr(eH-

Mfq). OnPe4e-nute nara6o'nr-

cxopocrb rrorpylrceHus 6atv-
Mfq.

I4sroNr rroJryqaeTcfl B fipoqecce CyIIIHI4 BI',IHOIpa4a' cHO'nsHO ICLIJIOIpaMMOB BI'IHOIpaAa

II I -IloTpeoyeTcflAJIflIIoJIyI{eHI4'fl58KI4JIo|paMMoBI4SIoMa'ecJIvIBI4HoIpaAcoAep}ItI4T
90% eoasr' a zaroM coAepxcl'Ir \oh r'olr;'?

Orset:

--;; Haft4ure natt6o.nruree sHaqeuIae Syntqrrvr A Ha orpegx" l-Ze;-Z]'
L4 

l

Oreer:

Heaa6y0blrlenepeH'ecfruu6ceoftl('efnara6nanueoffl7efnoeJVl.

aqtrouaibuoe o6pasonanre>' O 2016' HOV MIlHll9-^^6

lionupoaarue, pacupocrpaBenue u ucflotb3oBa""u t *o*f"Ttl;;;';;;; 6"" t""o*"tto"o pa3peueHut npasoo6laAarelefi He AonycKaercs
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46 ET3. TilNOBbIE SK3AMEHAUI4OHHbIE BAPI,4AHTbI

flna aanucu peuleruuti u orn6errlo6 na aadan+ua. 13-19 ucnonaaytitne
OTBETOB N 2. Sanutuume cH.aq.&na H,oJwep 6bLnonH,fl.ema?o sadan+ua.
u m.0.), & aanl,etw nonruoe o6ocruoeantwoe petueruue u orn6etl. Omaemac
eanirne vimrco u paa6opvueo.

BJIAIIIT
(13, 14

SAnUCbL-

I a) Peurzre ypaBHeHr{e cos'x-cos2x = 0,5.

6) Hafignre Bce rcopHr,r ororo ypaBnenr4fl, rrpr4HaAJrexcarqpre orpeary
.l.,.|
2)

I-I4 I B rrpaBr{JrbHoft versrptixyro.rrsHofi rrpr,roMe ABCDATBTCTD, croponbr ocHoBaHr{fl paB-

Hbr 3, a 6oroesre p66pa paBHbr 4. Ha pe6pe AAt orMer{ena rorrna E ran, r{ro

AE:EAt:1:3.
a) flocrpofire nparuyro repeceqeulTfl rrrrocxocrer? ABC u BED.
6\ Hafi4ure yroJr Me)fiAy rrJrocKocrfltwu ABC u BEDr.

t ;?l Penrure HepaBeHcr "o 
567 - 9-,1 , z .| '" I g1-3-'

flpauaa, [apaJrJreJrbHas ocuoBaH]rffM BC u AD rpane4uu ABCD, nepecexaer 6onorue
cropoubr AB u CD s ror{Kax M u N. ,{narona.nv AC u BD nepecexarorc.fi s roqxe O.
flpannaa MN nepecercaer cropoHbr OA u OD rpeyroJrbunna AOD n rolrnax K u L co-
OTBETCTBEHHO.

a) ,{orancure, rrro MK = NL.
6) Hafi4rre MN, ecJrur urcBecrHo, .rro BC = 3, AD = 8 w MK : KL : 1 : 3.

t-il L5 arinapa [Jrau]rpyercff Barrrb ftpeAr4r e 6aHrce na 24 Mecffrla. VcJrosus ero BoBBpara
TAKOBbI:

- 1-ro qr{cra KalrcAoro Mecflrla AoJrr BoSpacraer sa 3o/o rro cpaBHeHurro c KoHr"IoM rrpe-

AbrAyrr{ero Mecflqa;

- co 2-ro no 14-e .r[cro Ka]rcAoro Mecflqa neo6xoAuuo BbrrrJrarr4Tb rracrb AoJrra;

- 15-ro .uvtcra Ka)fiAoro Mecsqa ,qoJrr .qoJrrneu 6rrrr Ha oAHy r,r ry )rce Berr4tlr4Hy MeHb-

rue AoJrra na 15-e qurcro fipeAbrAyrrlefo Mecffrla.
I4oeecruo, lrro B Terreupre flepBofo roAa KpeAr,rroBaHuff Hy]KHo BepHyrb 6anrc5'
466,5 rrrc. py6.nefi. Kaxyo cyMMy nJraHupyercff BBflrb n xpe4rar?

O 2016, I{e4arelrcrro <Haquouarrxoe o6paaoaaar-rer. O 2016. HOy MIIHMO
KonuporaHue, pacrtpocrpanenre n ncnoJrbooBaEffe B KoMMepqecxux qenffx 6eg nucruexnoro paoperrJelrEt npasoo6raAarereft xe 4onycxaercx

Ia"
l-2



*:.'iHT 8 47/AHTbj

HafiAvrre Bce BHaqeHvrfl a, npl4 Ka]fi.qoM LrB Koropblx cl4creMa

lr'-*-r=l*'-*-2l ,

\,-r=o
r,IMeer 6o;ree 4eyx peruenzrl.

KaiH4ulZ r,r3 fpynnbr yqaqr4xcff cxo.4r,rJr B nIzIHo krlrvr B Tearp, npr,r aroM BoBMo]KHo, rITo
lu

rtTo-TO vr.B :f.rrx Mor CxOAr4Tb IrI B Kr.IHo, rr B TeaTp. I4anecrHO, IITO B TeaTpe MaJIbIIIIKOB

6u.no ne 6o.nee ; "t o6rqero qurcJra yqar{uxcfl rpynrrbl, rlocerzBrxl{x rearp' a B KlIHo

.7

Marbqr46os 6rrro ne 6o.nee ]. or o6rqero rrr4cJla yqaql4xcfl rpynrlbr, nocer?IBrrrktx KrrHo.
19

a) Mor.rro .nr.r 6srrs B rpyfifle 13 nna.rrr.rzxoB, ecJII{ AorIoJrHI{TeJIbHo I,ISBecrHo' rrro Bcefo

B rpyrre 6uno 26 yqauluxcs?
6) Karcoe uara6onrruee ftorr4rrecrBo MaJrbirraxoB MorJro 6lrrr e rpyrrrre, ecJI[ AonoJrurr-
TeJrbHo r{BBecrHo, rrro Bcefo B fpyrrne 6rr.iro 26 yuat4nxca?
n) Kaxyro HanMeHbruyro AoJrro MorJrr{ cocraBJrflTb AeBorIKIa or o6ulero arr4cra yrla[{krxcff
B rpynfie 6ee gonorul4TeJlbHoro ycJloBr4ff nyHRToB a v 6?

O 2016. I,Is4arelrscrno <Harluora,:rruoe o6paaonarue>. O 2016' HOy MIIHMO
Konuporauue, pactrpocrpaHeHtre tr uctrorb3oBaHue B ftoMMepcecHXx Ilersx 6eg nHcruessoro pa3peueuus upanoo6nagareleir ue 4onycxaercs
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BAP?IA.HT 9

Omaetnom rc aalanunn' 1-12 nznfl,efiLcn qenoe vucno unu rtoH,evv&n 1ec*muv-
nan 0po6u. Sanutuunl'e vucno 6 rlone otl6en7,a, 6 fiLevcrne pa6omaL, aunl,etw
tuepeH'ecume e?o e BJIAHE OTBETOB JV 1 cnpaaa on1. ruoMepa cootrl*enncrnsA-
tuute?o oadantun, H,&t+ut{,&a, c nepooti rcnefiLovuu. Kauedyrc ttuepA, aH,ar{ <tJwuruAc>
u SanfltLAK) naruunl,e e otndenunoti rcnerrlovrce 6 coofiLaerrlcrrlnuu c npueeilEH,Hbl-
Mu 6 6nanrce o6paaryanu. Eiunuqbr uawepeH,uri nuca,rnb rr,e ruailevo.

Ilacrr 1

floea4 Caparon -
rqraft 4eHs (npervra

Oteer:

Mocxea ornpaBJrflerc.fl B 18:40, a npra6rreaer B

MocmoBcrtoe). Ctto.nsrto qacoB noesA Haxo.rlrzrcfl B

10:40 Ha cJreAyro-
nyrn?

Ha pncynxe lrtIIIpHbIMIuI ToqxaMr,r noKa3ana rlega HrzxeJrfl Ha MoMeHT BarpblTr4fl 6nprxe-
BbIX ropfoB Bo Bce pa6ourae AHI4 c 10 no 26 noalpa 2008 ro4a. IIo ropusoHraJrrr y6a-
SblBalorcs rlucJra Mec.flIla, rro Beprr4Karrn - rleHa roHHbr Hr{KeJr,fi B ,qoJrJrapax CIIIA.
,(.rra nar,raAuocrlr )ttrapnble rotlxr4 Ha pr.,rcyHKe coeAr4HeHbr JlrrHrreri. Onpe4eJrr4Te no pn-
cyHKy pa3Hocrb MelrcAy narabo.nsrueft n naurwensruer? r1eHofi Hr4neJrfl Ha MoMeHT BaKDbr-
rr4ff roproB B yxaaannlrfi repr4oA (n 4o.urapax CIIIA aa ronny).

12000

1 1800

1 1600

1 1400

1 1200

10000

10800

10600

10400

10200

10000

9800 +-- l-
10 11 12 13 T4 77 18 19 20 2t 24 25 26

Oreer:

O 2016. I{sgarelrcrao <Haquoualruoe o6paaoaauue>. O 2016. HOy MIIHMOKolupoearze, pacnpocrpaueHffe ! ncnorbcoBaHtre B KoMMepqecxrx qersi 6es lucruesuoro paapeueHus upanoo6,ra4arerefi He Aonyckaercfl
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.uv-
Lelw

L6A-

acr>
wbL-

AYIO-

p}I{e-
yHa-
TIIA.
I pkr-

tpbr-

-_l 
Hafi.qerre ilJrorr{aAb rpaneqrzrrr, uso6paxiiunofioI
Ha pr4cyHr{e.

Oreer:

B cpe4newr us 1000 caAoBblx HacocoB, rrocryrrr4Brrrrrx B npoAarxy, 7 noATenaror. Hafi-+-
Alare BepoflTHocrb roro, qro oAr,rH cJryrrafiuo nrr6pannrrii AJrfl KoHTpoJrfl Hacoc He rro,q-

TEHACT.

Oreer:

E 
Hafi4rare KopeHb ypaBHeHnn 

[*)-' 

t 
= *

Or:rer:

=l 
B rpeyro,rbnune ABC yrot C panen 36o, 6uccercrpucbr AD u BE
nepecenarorcfl B roqrde O. Haftp'ure yroJr AOB. Oreer 4aftre B rpa-

Aycax.

Orner:

Marepua"rrnafi roqra ABr4]rcercff rrpffMoJrr4Hefino no BaKoHy x\t) =

paccroflHr4e or rorrxfi orcqijra e uerpax, f
ABr,rlrceHu.fl. Haftgure eti cnopocrr (n rvrerpax

Orser:

- BpeMff B CeHyHAaX,

B ceKyHAy) n uowrenr

1lf +2t -l-o. rre .r -2

r,ISMepeHHOe C HaqaJIa

BpeMeHr,r t=7 c.

-l_l B qr.uunApr4qecxoM cocyAe ypoBeub ,rcr,rAxocrr Aocrr,rraer 63 crvr. Ha naxofi nrrcore 6y-ol
Aer HaxoAl4rbcfl ypoBeHb )rclrlAxocrr{, ecrvr eri nepe.rrzrb Bo nropofi rlr4Jrr4HApr{.recxfift co-
cyA, ALIaMerp Koroporo B 3 paea 6onrnre AraaMerpa nepeoro? Oreer Bbrpaar{re B cauTr{-
MeTpax.

Orser:

O 2016. I{agarerrcrno <HaqzoualrHoe o6paaoaaruer. O 2016. HOy MUHMO
Konuponauue, pacnpocrpafieHue ff ucnoJbaoBauue B KoMMepqecKux rlerffx 6e: nrcluessoro paBpeuenzs npaaoo6la4arelefi xe 4onycxaerca
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50 EI-3. TilNOBbIE SK3AMEHAUI/IOHHbIE BAPI/AHTbI

rlacrr 2

F l Hafi4zre tgu, ecru sin cr = + r4 cx, €(tt;)

Orser:

t 10-l Baeucvruocrs o6ttivra crpoca q (egw:nu:q n uecaq) Ha npoAyxrll.rlo rpeAnpr4srr.rfl-MoHo-
norllacra or rleHbr p (rslc. py6.) aa4aiirca Soprvrynotr q=740 -10p. Bupyuna npeArrprl-
frTtrfl Ba MecflII r (rsrc. py6.) nrru?rcJr.flerc.fl no $oprvry"rre r(p) = pq, OnpegeJrr4re Har{-

6o.nruryro rleuy p, rpr4 Koropofi nnecs.rHaff Bbrpyqxa rlp) cocraBur 400 ruc. py6.
Orser [pr,rBeAr..rre B Tbrcffrrax py6rcfi..

Orser:

Ha zaroroBreHl{e 252 gerateft neprrrrl pado,aufi. BarpatrfiBaer Ha 9 .racos Meubrrre, qeM

eropol? pa6ouufr Ha IzsroroBJreHrre 420 geraneft. ?IasecrHo, qro uepnruZ pa6ouuir Ba trac

AeJIaer na 1 4eta.rrs 6onrure, qeM eropor?. Crco.nrro 4eraaefi B r{ac AeJraer nepeurft pa-
6oquft?

Orser:

I-itl Hafi4rare HarrMenbrrree BHaqeHr.re Synrcqr,rn A: @ - 1O1z(r + 1) * 3 ria orpesne [5; 1 ].

Orser:

He aa6y0bnle nepeH,ecrrlu 6ce otnretnw e 6nanut onaaernoe JV 1.

,(nn aanucu peuleH,urt u otl6errlo6 rua aa1aruus 13-19 ucnontaytirne
OTBETOB Ni 2. Sanuu.urne cH,aq,ana, ruotwep obulonH,arcwo?o aadan+us
u m.0.), a sarnew nonvoe o6ocruoeanruoe peuleH,ue u ofttaetl. Omeemac
aanime qirnrco u paa6opvueo.

EJIAHIT
( 13, 14

3&|LUCbL-

t 1-q 
-l a) Peruvte ypaBneHlle -+I '" i cos"x 7*T-6=o'sm[7 + tr,

6) Haft4ure Bce KopHrr Erofo ypaBHeHr4s, npuHaAJrexcarr{kre fipoMe]fiyrny

O 2016. I4agarelrcrao <Haquoua,rruoe o6paeoaauzer. O 2016. HOy MUHMO
Konupoearue, pactrpocrpaueHue H uctroJbBoBaHHe B ftoMMepcecrtux qensx 6es nucsuessoro paopeueHus npasoo6la4areaefi ue.{onycxaerca

[ .l
L-t^' 

-;l'
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},:,1AHT 9 5l

-11l B npaera.nsnoft rpeyronrnoft npr4aMe ABCATBpT cropoHbr ocHoBaHrrfl paBHbr b, 6orco-
esre p66pa paBHbr 2, rourea D - cepeAr4Ha pe6pa CCr.

flocrpofire [pflMyro ilepecerreur4fl nJrocxocretr ABC u ADB,.
Haft4zre yroJr MelrcAy n"lrocrocrffMr4 ABC u ADB..

a)

6)

E Peurrare HepaBeHcrno logr-, (zx'+*_ I)) logu,_a(rrr- 6-Bxr).
x+2 x+2

16-l Ocnonanze u 6oxosas cropoua panno6e4peHHoro rpeyroJrbHr,rna paBHbr 26 u 88 coor-
BETCTBEHHO.

a) ,(oHaxzre, rrro cpeAnflfl rrnHvrg. TpeyroJrbHr4xa, rrapaJrJreJrbHaff ocHoBaHr4ro, lepeceKa-
eT OKpylItHOCTb, BnIuICaHHyIO B TpeyroJlbHr4rt.

6) Hafigrale AJII4Hy orpearca arol? cpegnefi nnnu4 saxrroqiiHHoro BHyrpr{ o6py}nHocrt4.

--;-- B -uevx o6;racrsx ecrb rlo 20 pa6ovux, ranc4rrr? r4B r{oropbrx roroB TpyAr4TbcF 11oLI
10 'racoe B cyrxrr Ha 4o6srve aJrroMr4Hr4ff vrJrvr Hvrr<eJra. B nepnofi o6nacru o4r,tr pa6ovrr?
3a tlac 4o6srnaet 0,2 xr aJIIoMrrHt4fl unu 0,2 Hr Hr4xeJrfl. Bo eropofi o6.nacrr{ .4Jrs Ao-
6rr-rn Kr aJrroMtrHuf- B AeHb rpe6yercn r2 -re.rroseHo-rracoB TpyAa, a AJrf go6rtun y xr
Hr4xeJrfl B ,qeHb rpe6yerca y2 veaoeexo-qacoB TpyAa.
O6e o6lacrl{ nocraBJrffIor go6srtrrfi MeraJrJr Ha BaBoA, rAe AJrrr Hy}nA npoMbrrrrJreggocrrl
npoI4SBo/4I,ITcff cnJIaB aJlroMr4Hrrfl r4 rrurceJrff, B HoropoM na 1 rr aJrIoMrzHI{fl npnxoAlarcfl
1 xr nraxena. flpn aronn o6-nacrrz AoroBapvBarorcfl Me'fiAy co6ofi Becrra go6uuy MeraJr-
JIOB TaH' trro6rr SaBoA Mor fipotrgBecrr2l nau6o.rrrlree KoJrl{qecrBo cn.rrasa. Cxoml{o Kr4-
JIOTpaMMOB CUIaBa rrpl4 TaKfiX yCJIOBTAgx eE(e/qHeBHo cMo)fier npovsBecru aanog?

1gl Hafi.gure Bce BHaqeHtrfl. ct, ilpl,I Kalr{AoM rrz noropbrx cr4creMa ypaenenuft^-l

- 52,

r,rMeeT poBHo ABa pe[reHr4ff.

a) flpune4l{re npI,IMep ql4cra-naJrr4H,qpoMa, rcoropbrrl 4e.rrrarca Ha 15.

Crto.rrrxo cyqecrByer [flTIrIBHar{Hbrx qrzrceJl-rraJrrruApoMoB, 4eJrgrrlfixcg na 15?

}Iafi.!.wre 37" no BeJrnrrr4ne rrr4cro-rarrurHApoM, Koropoe AeJrr{Tc.fl na 1b.

O 2016. Hagareltcrao <Haqronalrxoe o6pasonaHuer. O 2016. HOy MIIHMO
Konuponauue, pactrpocrpageHffe H HctrotbsoBaxffe B lcoMMepqecxux qerai 6eo rucwessoro paapeueHtrfi rpaaoo6ra4arerefr He AonycKaercs

{x'z+ 
5x + a2- a _lx - by + sl

la-z=a(x-5)

6)

s)

;l
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Orset:

rlacrt 1

,{eprxare.nu .qr4cnoHTnofi Haptsr KHrr}r(Horo

r<y 7oh. Knrzra crol{r 300 py6;refi' Cxo'nrxo

Kaprbl 3a oTy rurury?

MATASIIHA NOJIYI{AIOT IIPI{ IIOKYIIftE CITI1I'q'

py6.nefi SarIJrarI4T .qeplr(areJlb gzcHonrnofi

-1 -

BAPIIAHT 10

omeetnom n aailanrunm 1-12 fl,cttlfl.etLcn qenoe qb'no unu rcoH'eq'H'&fl' oecg'tnuv-

ruan 0po6u. Sanuu,ume q,ucJLO 6 TLOJLe ofn^enT& 6 ttlerccfiLe pa6otnw' gAflLeJW

I a om ?ff, At, -
flepetuecufrle e?o e BJIAHIT UTBETOB JYi 7 cnpa^a otL tdotwepa cootloelncfnga-

*irr""o sadantun, H,aquH,&a, c nepeoti NnelnorLttu. rtaucdyro rtuippa, lH&Ie (JvvulLact'

u a&nflfrlAK) rlurtlufiLe a otn\enutoti tt'ilelnovrce a coorrl*efiLcfiLeuu C npuee0iitt''r'bL-

Jwu 6 6nirurce o6paagamu. E7uruuqbL ualweper+uti nuca,rlb ,Ie ruAileruo'

Oreer:

Ha pzCynfie ]rc?rpHbrMlr TOtIRaMI{ [o]CaSaHa UeHa OJIOBa Ha MoMeHT saKpbIT]Ia 6zpme-

Bbrx roproB BO Bce pa6ovue AHI4 c 12 no 28 noa6pa 2007 roga' flo ropusoHraJll4l yKa-

BbrBaroTcfl 1II4CJIa Mecsqa' IIo BepTtlK alIvr - qeHa TOHHbI oJIoBa B AoJIJIapax CIIIA' '{'na
HaIJISAHSCTII E(IIpHbIe TOTIKI4 Ha pI4CyHKe CoeAI'IHeHbI JIIIHI{efi' OnpeAeJILITe IIo pllcyHrc}'

pasHogTb MelfiAy naN6Onsur eit u sauvtensurefi qenofi oJIoBa Ha MOMeHT BaKpbITlIs TOp-

"or 
t ynasaHHblft nepzog (n 4o;urapax CIIIA ea roniry)'

L7400

L7200
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16800
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ilPI4AHT 1O 53

E 
Hafrgnre raHfeHc yrna AOB.

Oreer:

- 4 | B x.nacce 16 yuaquxcff, cpeAr,r Hrrx ABa Apyra - O.ner w Mwxaun Knacc cnyuafiurrnn
o6pasowr paa6znaror na 4 parnbre rpynrrbr. Hafi4r'rre BepoflrHocrb roro, .rro O.rrer u Mu-
xar4Jr oftalrcyTc.fl

Orser:

B oAHoIuI rpyn[e.

E 
Hafi4rare KopeHb ypaBHeHr.fl ,u'., =+

Oreer:

=-] 
B rpeyro,rbHr{Ke ABC yron C panen 52,6wccexrpucn AD
v BE repecenarorcfl B rorrxe O. HafiArare yfoJr AOB.
Orser 4afire B rpaAycax.

Orser:

Ha pzcynxe zao6pamensr rpaQzx 4raS$epeurlrapyeMor? Syuxrlun A = f \*) u HacareJrb-' I Ha.fl K HeMy B roqxe c a6cqraccoir xn. Hafi4ure BHarreHrre rpo?raBoAHofi $yHxqnu f (x)
B TOqKe 

'0.

Orser:

O 2016. I{s4arerrcrro <Haquoualraoe o6pasoeauue>. O 2016. HOy M{HMO
Konnpoaauue, pactrpocrpaueHue u ucnorb3oBauue B KoMMepqecKux qersx 6ea nqcluesuoro paspetreHufi npaaoo6lagarereft He gonycxaercs
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54 ET3. T/ NOBbIE SK3AMEHAUI/OHHbIE BAPL1AHTbI

B qz.run4pfitrecrcoM cocy,qe ypoBenb )rclrArcocrrr Aocrr,rfaer 16 crvr. Ha rarcofi nrrcore 6y-
Aer HaxoAvrrbcfi. ypoBeub ]firaAxocrt4, ecrvr eii nepenzrb Bo nropoft wrJrkrnqprr.recrnfi co-
cyA, ArraMerp r{oroporo B 2 paea 6onrure Ar4aMerpa nepnoro? Orner Bblpasure B caHrr4 -

MeTpax.

Oreer:

rlacrr 2

E HafiArare BHarreHr4e Bbrpalrce'ra s 4GJ2co.[+) "t"[--J.

Orser:

[ig-] SasucrMocrs o6riirna cnpoca q (e4unuq n uecnq) Ha rrpoAyxqr4ro npeArrpr4flrrrff-MoHo-

rrorrr4cra or qeHbr p (ruc. py6.) sa.qailrca Soprvrynofi. q = 170-10p. Brrpyuxa npeArrpu-

flTurfi- Ba Mecfiq r (ruc. py6.) nrrulrcJrflercs no Qopvryne r(p)= pe. Onpe4enrare HaI{-

6onruryro rleuy p, fipLI Koropofi Nrecs.ruafl Bblpyrrrca r(p) cocraBltr 520 ruc. py6. Ot-

Ber rrpr4BeAlrre B Tbrcflirax py6lefi.

Oreer:

Ha r,rsroroBJreHr{e 522 geranefi neprrrfi, pa6ouvrit Barpaqr,rBaer Ha 11 .racon MeHbrrre.
qeM BTopofi pa6ouufr Ha r4aroroBJreHr{e 609 4eraneft. VIssecrHo, rrro nepnrrfi pa6ourEi
Ba qac AeJraer Ha 8 4era.nefi 6onrure, rreM eropofi. Cxo.nrxo 4era.nefi B rrac AeJraer neF
nuft pa6ovuft?

Orser:

[Dl HaftAure HaI{MeHbIrree sHarreHl{e $yHrqIan f(x)=e2'-4e'+7 sa orpe36e l-t; t-].

Orser:

O 2016, Lls4arerrcrao <Ha4uouurnoe o6pasooaruer. O 2016. HOy MIIHMO
ItonupoaauHe, pacflpocrpaxexile tr ilctrorbaoBaHue B KoMMepcecxffx rrenffx 6ea nucrmensoro paopeileHrs npaaoo6ragareleri He aonycHaercs

He aa6y0brrLe rlepeH,ecrrlu 6ce orrlaetLac e 6nan+rc orlaerrloe Ni 1.



dr*;4,",r -- 1 0 OD\F-=

l 6j-
I Ci.
ETT.

cHo-

IPH.

tau-
Or-

,TTTE,

-sr4il

lep-

,{na aanucu perueH,uti u ofiL6erno6 Ha aadaruua, Is-rg ucnonaaytirne
orBEToB Ni 2. Sanutuurne cH.av&n& ruoMep ablnonvfl.ewo?o aailanua
u tn.d.), a sarlew noJuroe o6ocruoearurr,oe peuleH,ue u on1,6etl. otneemac
eanitne v|rnrco u pas6opvueo.

BJIAHI{
(13, 14

SAnUCbL-

a) Peruzre ypaBueHr{e -+sln- .r
3

-'J -2=O.(rln )cosl-t + r,

6) Hafi.4ure Bce lcopHr4 groro ypaBueHr4fl, nprrHaArre)fiaque [poMe]rcyrxy

B npaera"rnHoli rpeyro.rrrnofi [pr4oMe ABCATBpT cropoHbr ocuoBannfl paBHbr 3, 6oro-
eue pei6pa paBHbr 1, rovxa D - cepeAr4Ha pe6pa CCr.

a) flocrpor?re npnrvryto nepeceqeHrrfl rrJrocrcocrefi ABC u ADB1.
6) Hafigure yroJr MelrcAy rrJrocxocrffmu ABC v ADB..

I oTrl
| ,l
L -l

1{

--;;l Peurrare HepaBencrso -2log *27 2logr27 x + 7.lL,

-161 Ha otpeexe BD BBfira rorrra C. Euccexrplrca BL panno6eApeunoro rpeyroJrbunxaABC
c ocHoBaHuett BC flBJrrrercs 6oxonorl cropouofi panno6e4peHHoro rpeyroJrbHuxa BLD

L? I V $epwrepa ecrb ABa noJlff, KalrcAoe nJrorr{aAbro 10 rercrapoe. Ha Ka}fiAoM rroJre Morrcgo
BbIparII4Bars xapro$eJrb vI cntlxny, noJrfl Mo?rcno AeJrr4Tb Me)fiAy arr4Mr4 nyJrbrypaMr4
e rro6oft rponop4r4ra. Vporxar?nocrb Kapro$e.na Ha nepBoM
a Ha Bropowr - 300 q/ra. VporxafiHocrr csiixrsr Ha rrepBoM
a Ha BropoM - 500 q/ra.
@eprvrep Mo]fier rrpoAaBarb xapro$e.rn ro rleHe b000 py6.
rro rleHe 8000 py6. Ba rleurnep. Kaxofi nara6oarruufr Eoxor,

O 2016. Ha4areatcrno <Haquoua.nsnoe o6paoonauue>. O 2016. HOy MUHMO
Konuponauue, pactrpocrpaHeHze ff ffcnonbBoBan[e B KoMMepqecrcax uelsi 6eg nHcrueHuoro pa3peueHfifl npaaoo6aa4arerefr He AonycKaercfi

c ocuoBaHner BD.
a),{orcanczre, r{To rpeyroJrbHr4x

6) IrlanecrHo, r{ro cos ZABC : L
D

DCL panuo6e4peHnru?.

B xarconn orHorrreHrzr.,r [pflMafl DL genvr cropony .4.B?

rroJre cocraBJrffer 500 q/ra,
noJre cocraBJrffer 300 q/ra,

Ba rreHTHep, a cni,ixJry -Molrcer [oryrrkrrb Sepmep?
-l
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Et-3. T/nOBblE SK3AMEHAUI/OHHblE BAPI4AHTbI
oo

f 
Hafi4Nre Bce BHaqeHutfl. a, 

"ri"" "l*l"t "t, ",otopblx 
ct4crenna ypannenrafi

.J lt'- tl + 2x - *'=lr'_ rl+ 2Y - Y2,

lx+Y=a
lrMeer 6o"nee ,qByx Peurenuu.

MorOx eepdexra pe)fiyT 6eg ocrarXa Ha Kyc6u gnvtuoft He MeHbIIIe 80 cu, Ho He 6o'nr'rue

85 cm (riasontim raxlae Rycrcla craHAaprHumx)'

a) Hercoropsrfi vrotox nepiinnla paBpeBaJII{ rra 16 crauAaprHblx HycI{oB' cpeAla Koropblx

ecTb Kycgz paanoft AJrlrHbr. Ha naxoe nan6o.nsruee qIICJIO OAI4HaKOBbIX CTaHAapTHbIX

KycKoB MolrdHo 6rrno 6sr paspeaarb ror )rce Morolt eepiirxu?
6) Hafigvre TaHoe HauMeHbrrree qr4cJro l, Vro .nm6ofi MOTOK aepdnnu, LJrtrIJ.a KOTOpOTO

6onrnre I cu, wtolxuo paBpesarb Ha craHAaprHble Kycxt4'

O 2016. LlaAaremcrso <Haquosulsoe o6paaonauue>' O 2016' HOy MIIHMO

KonEpoBaHue, pacffpocrpaHe*ue fi trcnorb3oBar"u u *o*tiit""*"" tru"oi 6es nuctuesuoro pa3peueHtrfl npaeoo6lagareaeit ue 4onycxaetca



lTbl

)rue

)bIx
IbIX

roro

rcF

BAPIIAHT 11

Omoetnoru rc sadattuam 1-72 nanfl,errlcfl, ryenoe vucno uJLu rcorueq,H,&fl Oecntnuv-
ru'a* 0po6u. Sanutuume vucno 6 none offLaetl& 6 n'Lettcrrle pa6orntL, g&rrleJlr,
nepeH,ecume eeo e BJIAHK OTBETOB JYi 7 cnpaaa ofiL rLoJwep& coorlnerrLcmrA-
tuute"o aa0antu*, tr,&q.uruaa. c nepoori rcnerrlovreu. Katrc|yrc ryu(ppV, aH,aK <(Murr,Ac>
u 7atunm'Au) rlutuufiLe e otnoenutoti rcnemovrce 6 coofrl^erncrn^uu c npueeiliH,rLbL-
Mu 6 6nanrce odpaar4anu. Eilur+uqbL uaMepenuti nucanrLb ,r,e ,racrctdo.

9acrr 1

-I Ha cvety Jlenuuoro mo6r.rrsnoro rene$ona 6rr.rro 54 py6na, a nocJre paoroBopa c Cep6-
lreft ocra.nocr 28 py6.rrefi. Cxo.nrno Mr4Hyr AJruJrcfl. pasroBop c Cepiixcefi, ecrrr oAHa Mr4 -

Hyra paaroBopa crol,rr 2 py6na.

Oreer:

--;-1 Ha AI.{arpaMMe rIoHaBaHa cpeAueMecslrHa.fl reMrreparypa BoBAyxa n Crepg.noBc6e2| '
(Hrtne - Enarepun6ypr) Ba fta)fiAbrfi ueca4 1973 ro4a. flo ropzgoHraJrrr yxagbrBarorcfl
MecflIIbI' no Beprl4xaJrvr - reMneparypa B rpaAycax l-{enrcza. Onpe4eJrrurre rro Ar4arpaM-
Me' crtoJlbKo MecflIlee s 1973 foAy cpeAHflff TeMneparypa 6una Hr{}rce, qenn 6 'C.

Orser:

(c) 2016. trla4arerrcrao <,Haqzouaaluoe o6paaoeauue>. O 2016. HOy MUHMO
Konupoaanue, pacnpocrpaHeHue ff nctrorbBoBauue B KoMMepqecxux qerai 6eg rzcruessoro paaperueEuE npaaoo6aagarereri ue 4onycnaercs
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ET3. Tr4nOBblE SK3AMEHAUI/OHHblE BAPt4AHTbI
58

Ha x.:rer-rarofi 6ynnare c r{JIerHaMI4 pagMepoM

1 cna x 1 cm aso6paxctin rpeyroJlbHzx (cwr' plrcynorc)'

Haft.unre ero rrJrolqaAb B KBaAparHbIx caHTI'IMerpax'

Oreer:

flpr.r raarOrOBJIeHIzII4 IISAIIII4IIHI4KOB Al4aMerpOln 69 MM BeposTHocrb TOro' tITo 4zarvrerp 61--

AeT OTJrr1qaTbcfl oT saAaHHoIo He 6o.iree \IeM Ha 0,01 wru, paBHa 0,975' HafiAure BepoflT-

Hocrb roro, arro c.nyuafiusrfi rroArrrlrrrHr{r 6y4er I{Merb AI4aMerp MeHb[re' 'rewr 68,99 nrrt'

ra.nra 6onsrue, rreM 69,01 rvrwr.

Orser:

ilil-i*i
r-- r -'l-- -i

J51

E B rpeyro.:rbHnr{e ABC yron c panen g0", AC : 12' cosA = ff' Hafi4Iate errcoty c

Orser:

t-t_l Ha pncynxe raao6paxciin rpaQzx nepeoo6paenofi. y = F(r) neHotopofi $ynxquz y = f t:
I - I 

onpe4e.niinnofi ua r,rHrepBare (-f6; -2). flonsayflcb pl'cy'ttoM' orrpeAeJlr'Ire rdoruqec:l

peurenraft ypaBHeHI'Ifl f(*)=0 na orpegxe [-to;-+]'

t=-l Hafi4xte Kopeub ypaBHeHlafl 33+4r - 0,36'53*4'

Oreer:

Orset:

O 2016. I4s4arellcreo <Harruosaltsoe o6paaorauner' O 2016' HOy MIIHMO

KonqpoBagne, pacnpocTpaHeHfle ff ilcuorb3oBa""" " *ot*"!t""""" tI"""i 6ea nrcsuessoto paspeueHilff upaaoo6la4atelet He Aonycfiae:5

a:F(x)

           elvrik



IAHTb +.rl4AHT't1 59

p 6y-
po,flr-
) MM.

CH,

f (*).
)CTBO

-Tl Ifu"rrnn4p r,r KoHyc zMeror o6rqee ocuoBaHlre ra o6qym Bbrcory.
Bsrqracnzre o6siirr rlr4Jrr,ruApa, ecJrr{ o6rijm Honyca panen 20.

Orser:

tlacrr 2

Hafi4zre BHaqenr{e Bbrpa}fienr{ff

Oreer:

l0 | uaMble Kpacl,IBbre Mocrbl - BaHToBbre. BeprnxaJrbHbre rrr{Jroubr cBffBaHbr orpouuofi npo-
ezcarollefi qenbro. Tpocsr, Koropble cBrrcaror c rlerr]r fi noAAepffiraBaror rroJrorrro Mocra,
HASbIBAIOTCfl BAIITAMI{.
Ha pucynxe nao6parxeHa cxeMa oAHoro BaHToBoro Mocra. Bne4iiru clrcreMy Koop,qr4gar:
ocro Oy HanpaBI4M Beprr4KaJIbHo BAoirb oAHoro t4B rrr{JroHoB, a ocb Ox uanpaBr{M BAoJrb
rIoJIorHa Mocra, HaK rIoHaBaHo Ha pr,rcyHne. B orofi cucreMe HoopArrrrar rlenb Mocra
raMeer ypaBHeHpre /=0,0061x'-0,854r+33r rA€ x u a r4oMepflrorcff B Merpax. Hafi-
Aure AJrrtrly BaHTbI, pacnoJroxceunofi n 100 Merpax or nr4JroHa. Oreer 4arire B Merpax.

Orser:

O 2016. I{e4areltcrno <HaquoHalluoe o6paaonauue>. O 2016. HOy MIIHMO
Konupoaauue, pactrpocrpaHeEue I uctronb3oBaHfie B KoMMepqecxNx qeaai 6es nucluesuoro pa6peileuaff npaaoo6ragarereri xe 4onycraerca
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60 ET3. TilNOBbIE OK3AMEHAUT/OHHbIE BAPI/AHTbI

I,Ie nynxra A s rIyHKr B o4nonpeMeHHo BbrexaJrrr ABa aBroMo6uns.. flepesrfi npoexal
c nocroflHnofi cxopocrbro Becb Ilyrb. Bropoft npoexaJr nepByrc rroJroBr4Hy rryrtr co cHo-
pocrbro, wrensureft cKopocrr,r rrepBoro na 12 xrtr f u, a Bropyrc rroJroBrrHy nyrr{ - co cno-
pocrbro 72 xmfu, B peayJlbrare qero npz6rr;r B nyHKT B o4uonpeMeHHo c rrepBbrM aB-
rouo6N.newr. HafiArare cnopocrb rrepBoro asronflo6zrfl, ecJrvr ngBecrHo, .rro ona 6ons
45 x;la/u. Oreer gaftre B KvJroMerpax B r{ac.

Orner:

[|2l Hafigrare rorrfty Mr4Hr.rMyMa gynxqzra U = L9 * +* - {.

Orser:

(3n )coslt - r,
r1
o7r 

I

,. 1

E Peruzre HepaBe'crBo gros212 +2.lxlt'szs 
= 

t (f 
roge'5(2r+3)

Onpyrxuocrb c qeHrpou O, BrrrrcaHuaff B TpeyroJrbHr4x ABC, Hacaercff efo cropoH
AC vt BC s rorrxax Cr Bl N A, coorBercrBeHHo. Ezccercrpuca yrna A repecexaer
onpylnuocrb B rorrne Q, .nerxarqefi nnyrprl TpeyroJrbHr{Ka ABTCL.

,(ona*crare, vro Cr@ - 6raccexrplrca yrJra ACTBL.

Hairgmre paccroflHl4e or roqxz O 4o qeurpa oxpylrcHocr?r, enucaHnofi B Tpeyro.-r
ACrBr ecJrra rzaBecrHo rrro BC:t5, AB:L3, AC:I4.

O 2016. I{a4arelrcrno <,HarluoHarusoe o6paaonaHze*. O 2016. HOy MIIHMO
KonupoaaHue, pactrpocrpaHeHtre u ucnorbsoBaare B KoMMepqec(ux rreJsx 6es nucwesnoro pa3peueHtrff npaaoo6lagarelerl ue 4olycxa

a)

6)

a)

6)

He aa6y0bnle nepeH,ecrnu 6ce orrloerrlbL ct 6nantrc omeernoe JV 7.

,{nn aanucu peureH,uit, u on'L6erro6 rua aadantun 13-19 ucnonaayrime
OTBETOB NA 2. Sanuur,ume cvavalLa HoMep 6bLrlollr{,flewo?o aadantun
u nx.0.), e, Jarluew rlonH,oe o6ocnooantruoe peu,eH,ue u ofiLaern. Otnaentut
oanime vtrnrco u paa6opvueo.

BJIAHIi
(13,14

3&TLUCU-

f a) Peruzre ypaBneHr,re 

"uh
-2.

I

6) Hafr.gure Bce KopHr,r ororo ypaBHeHr4fl, rrpvHaAJrelrcaqr4e [poMe]Kyrxy I n;
I

L

E] [an rcy6 ABCDAPTCTDT.

flocrpofire ceqeHr,re xy6a n.rrocnocrbro, npoxoA.ffrrlefi uepes roqnr4 B, A, v D..
Hafigure yroJr MelrcAy rJrocxocr,flMrur BArCL u BArDr.



:API4AHT 11

- 1,-1 31 lexa6ps. 2Ol4 ro4a ApceHrafi essr e 6aHHe 1 u.nn py6.neI? B KpeArar. CxeNra su-
urarbr HpeAr,rra cJreAyroqas: 31 4erca6pa KalrcAoro cJreAyloqefo foAa 6anx na.rvcJlfler
rrpoqeHTbr Ha ocraBrrryrocfl cyMMy AoJrra (ro ecrr yBeJII4rrIzBaer AoJIr Ha onpeAeJleHHoe

KoJrrrqecrBo nporleHTon), sarevr ApcenNfi rlepeBoAr{T ouepe4nofi TpaHrrr. ApcenNfi rrt-
rJrarr4Jr KpeArrr Ba ABa rpaHrua, repeBeAs s nepnsrfi pas 550 tsIc. py6;refi, eo nroporZ

638,4 rrrc. py6.rrefi. flo4 xanofi rpolreur 6anH nrr4aJr HpeAI{r Apcenzro?

- 1g-l Hafi4vre Bce BHalIeHuIfl. a, rpfi HilrcAoM I{B Fcoropblx SynrcqNn-- | 
f@):x2_Blx_ a2l_tuc

L

r{Meer 6o.nee AByx rorlen ExcrpeMyMa.

-ltl B o4nou ns Ba!,anvfi na rconrypce 6yxrarrrepoB rpe6yerca BbrAarb rIpeMI,Irl corpyAHll-
I rcaM Hexoroporo orAeJra na o6ulyro cyMMy 600 000 py6.refi (paennep npeMr4la Ralrc,qoro

corpyAHr,rxa - rleJroe qr4cJro, Kparuoe 1000). Eyxra;rrepy Aaror pacnpeAeJreHl4e npe-
ytuft, n oH AoJrlrceH r4x BbrAarb 6es c4aun r4 paBMeHa, l{Me.fl 100 Hynrop uo 1000 py6"rrefi

u 100 Kyrrrcp no 5000 py6refi.
a) V4acrca Jrrr BbrrroJrHurb BaAa:avre, ecJru! B orAeJIe 40 corpygurrttoB I4 Bce AoJIlrdHbI

IIOJIyTIIITb nOpOnHy?
6) V4acrca ilLr BbrrroJrHrrrb BaAaHr4e, ecJrr4 BeAyIrIeMy cnequaJrl4cry HaAo BbIAarb

40 000 py6.rreft, a ocraJlbnoe rroAeJlrrrb nopoBHy na 70 corpygnuHoe?
n) flpn HaRoM nara6o.nsurenn KoJrrzrqecrBe corpyAHrrrcoB B orAeJre saAaHLre yAacrcfl

BbrnoJrHr4Tb rlpll mo6ovr pacrrpeAeJlenralr paaMepoa npeuufi?

61.tTbl

KAJI

iftO-

)HO-

aB-

tIIre

IIt t

14 t,

?bL-

u AB,
eT 9T-V

tl

r"tbHl1li ,i

O 2016, I4a4aremcrno <Haqzouuruoe o6pasoaaHue>. @ 2016. HOy MIIHMO
!ionuporauue, pacnpocrpaEeHue u rcnorbBoBaE[e B KoMMepqecKux qerflx 6eg nucrueusoro pa3peueHus npanoo6la4arelefi ue gouycxaerca
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BAPIIAHT T2

Omeemom rc aailantunm 7-72 a,annefirrcn ryeiloe vucno unu ,eotuevva,n dec*tnuv-
ruaa 0po6a. Sanruu,uflLe vucno 6 none orrlaeftLa e tlewcffLe pa6omuL, a&rtlew
tueper{.ecurte ezo a BJIAHIT ATBETOB Jtli I cnpa6a, ortl tr'oJwepa coonloemcrnoA-
nu+ezo saAavufl,, rr,&rluruan, c nepeotL rcJLerrlovrcu. Kam0yrc ryu(ppA' lru&It <<MuI{Ac>

u sanflfiL7n) rluulwrrle e omdenau,otl ,cnerrlovKe 6 coorrr,GerrlcfiLauu c npueediitutrbL'

Jyr,u 6 6nanrce o6paat4amu. EOuttut4bL uswepenurt ruucanlb ,{e H'Aual'o.

9acrr 1

1-;---1 .Il,narona.ns atpaua reJreBr4aopa paBHa 32 ,qrcfirvravr. Btrpasrare AI,IaroHaJIb oxpaHa B caH-

TraMerpax, ecJrrr B oAHoM 4rofinne 2,54 clt. Peay.nrrat oHpyfJrI,ITe Ao IIeJIoro qxcJla caH-

rr{MerpoB.

Orser:

Ha 4varpaMMe noxaaaHa cpeAHeMecflrrHaff TeMneparypa BoBAyxa n Hranureu Honropo4e

Ba HalrcAbrft nnecaq 1994 ro4a. flo ropucoHTaJlrr yrcaoblBalorcfl MecflIIsI' rro Beprllxa-
Jrur - reMneparypa B rpaAycax I{,e"rrrcna. Onpe4eJllare no ,quarpaMMe, cKoJIbKo MecffIIeB

s 1994 roAy cpeAHfls reMrleparypa 6rr.na Hulxe, qevr 8 "C.

CEH OKT

-8

-t2

-16

Oreer:

O 2016. llaaaremcrso <HaquoxurHoe o6paaoeauue>. O 2016. HOy MIIHMO
KonupoeaHHe, pacnpocrpaHeHtre u ffcnonbaoBaHue B KoMMepqecxilx qengx 6es nucruessolo paapemeHus npanoo6lagare:reft He Aotryc(aercs

20

il16

I2

8

-4



ITLUV-

,n7eJw

m6a-
tuvc,,
II,ILbL-

B CAH.

ra caH-

fopoAe
prr4Ka-
ecflrIeE

SiJLr,'.:iT 12 63

,) Hafigure urorrlaAb rrerbrpiixyfoJrbHlrxa, uoo6patrdiiuuoro
Ha KJrerrraTofi 6yMafe c pa3MepoM HJrerKra 1 cu X 1 cm
(cm. pzcyrion). OrBer Aarlre B KBa,qparHbrx caHrlrMerpax.

Oreer:

B $Nplvre raxcl4 e gannsrrl MoMeHr cBo6oAHo 16 nnaruzn: 4 velpuux, 3 cznrax ra g 6e-
.rrrrx. flo BbrSoBy BbrexaJra o,4Ha I4B Marur{H, cnyvaftno onagaBrrraflcs 6,rrzrxe Bcefo R Ba-
rcaSqr4rle. Hafigllre Bepo.flTHOCTb rOrO, rrro K Heft npvre4er viipnoe raHcr4.

Orner:

Haftgure HopeHb ypaBneHrzrff logn(2 - x) = logru 2b.

Oreer:

B rpeyro"nbunxe ABC yron A panen 4lo, yron C
paBeH 91'. HarZ4rzre BHelrHrafi yrol nprur Beprrrr4ue B.

Oreer:

5

--- 
^--__l6l

7 I Ha pI4cyHHe zao6parxtin rpaSIaH Synxqran A = f@), onpe4eniiHHofi Ha r4HrepBaJre
(-l;12). Hafigure KofizqecrBo rorren, B Koropbrx rrpor.roBoAnaa Synxquu f(x) panna 0.

Oreer:

O 2016. tr4e4arelrcrno <Haquoualruoe o6paeoaaxue>. O 2016. HOy MUHMO
-:ionupoaauue, pacnpocrpaHeHae x uctrorb3oBartre B KoMMepqecrzx ue,rsi 6es nucruesuoro pa3peueHxfi rparoo6aa4arereri He.4onycKaercs

}.-
= ( I4

I

p
d
f
 
c
r
e
a
t
e
 
b
y
 
e
l
v
r
ik



Er3. TilnoBblE 3K3AMEHnuflHblE BAP14AHTbI

64

06T ewr rIapaJIJIeJIerIr4neAa ABCD\B'C'D' paBeH 4'8'

Hafilrare o6'rdwr rpeyroJlbnofi nupailrlr gar ADtCBt '

Oteet:

Y.acrt 2

42

f-il lFrafr4ure sHarIeHI4e Bbrpaxcenlla 4nz'

Orser:

O'reer:

AsroIvIo6rars
flHr4e MelrtAy
paccTOflHLIe
TOII.IIITJII4CT.

fl MoTOqr{HJI

Oreet 4aftre e Hvt/u.

Oteet:

Pacctogrrrae or rra6;uo^aTe,Il6' HaxoAgll{erocfl Ha BbIcoTe h lr rra4 seltIijfi, Bblpa}Ide;.

Hoe B rcr4JroMerpaX, Ao na6nro4aewrofi r.ru rrtr'vrvr ropr4'o'Ta Bbltll4crflercfl rlo tpopul"::

","- 
@,L nra R = 6400 KM'- paArryc Seunra' {e'none*' cronulufi Ha rrJlsxce' Br4'[IIr

'= \ fOO ' 
L^e " 

rr^ ^,"^nr un MFTooB Hvlrc'o rloAHflTbcg rreJroBeliy, qr:-

|opI,{soHTHapaccToflrruv16Hrvr.HacHoJIbKoMeTpoBHy}ItHoIIoAHflTbcflt
6sr paccroenl're Ao ropr'rsorrra y"u""*"ocb Ao 28 Hu;ronnerpon?

BbIexaJIcllocToflHrroficropocrr,roSlrrvr/uI43|opoAaAeropo4B,paccr:
rcoropbrMr4 paBuo 357 nwr' O4uoepewrenuo c HrrM r{3 ropo'4'a C s ropo4 n

MelrtAyKoropblMr{puu"o351rwr'"-to"to""noficrcopocrbroBbrexaJr}1"
flo gopore o" "l"tit 

ocrauoBry "u 
g0 Mr4Hyr' B pesylsraTe asroNlo6lt:

npra6lrrrrBropoABogrrospeMeHHo.HafiAutec}t,opocTbMoToqI{ItJIlIc]I

1- !1.c,

t12lHaftAn.reHauMeHbIIIeeSHaI{eHI{esyurcqraraU=Zcosx- 

|6x*grraoTpesHe|-2,

Otset:

KonuPonanNe

3"t"t 
uo; 

"T?J"Y#"#3' 
oo6nua u'"""ii

pacnpocTpaseHl{e u trcnorbSc

He Aonyci(aer'!



*rlAHT 12 OD

E 
a) Peurzte ypaBHeHLIe

,{n* aanucu petueH,uti u orrlaefiLoe rua aaiantua 13-19 uctuonbaAfime BJIAHK
OTBETOB NA 2. Sanutuume ctuawana Howep tbLnonruneMa?o aaOan+us. (13, 14
u m.0.), cL a&rnew nonrr.oe o6ocnoaantH,oe peuleH,ue u orrlaetl. Omeetnat, aatuucbL-

eanime q,intrco u paa6opvueo.

- 11 +6=0.
cos.r

,
l-^ 7n)

6) Haft4zre Bce KopHrr ororo ypaBHeHr4fl, nprauaAJrexcarr{r4e rpoMe}fiyrxV | zrc:7l.
L - _..1

. 2l I tt
sln- |\2

-1I B npanra.rrrnofi qerrrptixyro.nsnofi nrapavrnge SABCD ocnosaHne ABCD - HBaApar co

croponoft 6, a 6ononoe pe6po paBHo 9. Ha pe6pe SA ornneqeHa roqxa M tan, vto
AM =6.
a) flocrpofire nepneHAr,rryJrflp r{B ror{Krr S na n.nocnocrb BCM.

6\ Hafi7ure paccroflHue or Beprrrl4Hbr S 4o n"nocxocrlrl BCM.

E Peurrare HepaBeHcreo 15'-9.5' -3'+9<0.

16-_-l Oxpymnocrb c qeHrpowr O, Bfrr,rcaHHafl B rpeyroJrbHrrn ABC, Icacaercfl efo cropoH
AB, AC n BC B rorrnax C1, Br u A, coorBercrBeuHo. Ezccerrprrca yrna A nepece-
rcaer ory onpy?r(Hocrb B Torrne @, nencaqefi nnyrpl4 TpeyroJrbHlrlxa ABrCr

a) ,(oxamzre' rrro CrQ - 6zccexrpraca yrJla ACrBr
6) Hafi4r.rre paccrosHr{e or roqxrl O 4o qenrpa oxpyxcHocrrr, enr4caHHofi B rpeyroJrb-

leut< ABrClr ecJII,I I{BBecrHo uro BC :7, AB : t5, AC :20.

--1;- 15 annapa fiJraHrrpyercfl BBflrb KpeAr4r e 6aurce tta 25 MecflrleB. Vcnoszfl ero BoB-
L, | -

BPATA TAKOBbI:

- 1-ro qvcra ftalrcAoro Mecflrla AoJrr Bocpacraer sa roh rro cpaBHeHlrro c rcoHIIoM
npeAbrAyrrlero Mecflrla;

- co 2-ro no l4-e qwcrro Halrc.qoro Mecffrla neo6xoAxnno BbIrrJTarI4rb rracrb

- 15-ro qvcra KalrcAoro Mecflrra AoJrr AoJIlneH 6srrs Ha oAHy rr ry )fie
MeHbrxe AoJrra ria 15-e arr4cJro rrpeAbrAyrrlero Mecsqa.

trIaeecruo, uro o6rqaa cyMMa AeHer, Fcoropyrc HylrcHo BbrrrJrarl4Ts 6anrcy aa

Hpe,4r,rroBaHr4.fl, Ha LB o/o 6ongrre, r{eM cyMMa, Basrag B rcpeAI,IT. Hafigure

O 2016. I4oAarerrcrno <,Haqrouarruoe o6pasorauue>. O 20f6. HOy MIIHMO
lioluporaure, pacnpocrpaueHtre u ncfionbooBaa[e B r(oMMepqec(ux qersx 6ea nucruesuoro paopeueHtrfl npaeoo6ragare"tefi ue 4onycxaerca
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66 EI-3. T1/NOBbIE SK3AMEHAUI/OHHbIE BAPI.4AHTbI

t 1g-l Hafi4vre Bce BHaqeHvrfl- a, npra HalrcAoM r4B Koropbrx crrcreMa ypaenenrzr?

{*'+l*'- 
2xl= y2+la'- zul,

Vc+A=a

r{Meer 6onee AByx peruenrafi.

Bce -r.neHrr noneqnofi [ocJreAoBareJrbHocrrr flBJrflrorcfi HarypaJrbHbrMr.r rrr4cJrannn. Kaffi-
4rrr? v.rreu aror? noc.rreAoBareJrbuocrr4, Har{r{Haff co BToporo, nu6o e 12 paa 6orsure, .nra6o

s L2 paa MeHbrrre npeAbrAyrr{ero. Cynnua Bcex rrreHoB nocJreAoBareJrbnocrra paBHa 8750.
a) Morxer JII,I nocJre,qoBareJlbHocrb cocroflTb IIB 4nyx u.rrenoe?
6) Moxer Jrrr rrocJreAoBareJrbHocrb cocroflTb rra rpiix vnenon?
s) Kaxoe napr6o.nruree KoJrllqecrBo r{JIeHoB Mo}rder 6rrrs s nocJre,qoBare,rrrnocrn?

@ 2016. I{sAarerrcrso <Harruosamxoe o6pasoraur,rer. O 2016. HOy MIIHMO
Konupoaaur:e, pacnpocrpaHeHrre u ffcnonbBoBaHue B KoMMepqecKtrx qensx 6eg uucruenuoro paopeueHus npanoo6ragarelefi ue 4onycxaerca



Karx-
nu6o

3750.

BAPI,IAHT 13

Omeetnoru rc aadanu*m 1-12 nonfleftLcfl qenoe vucno unu rcoruevH,afl. Oecnrnuv-
u,aa 0po6a. SanutaurLe vucno a rlone otLaeffL(r 6 rnerccrne pa6otnw, aarnew
nepetuecunle e?o e BJIAHIT OTBETOB Ni L cnpa6& orn H,oM,epcL coornaetncrnoy-
rou+ezo saAa,H,un,, H,&q,urd&a, c nepooti rcnernoq,Ku. Itaw0yrc ryu(ppA, atuare <<twrltdqc,,

u aannrnAK) nuulurne e om}enu+oti KnetLoqrce 6 coorrlaenlcrnauu c npuee0iH,tr,bL-
Mu 6 6narurce o6paaryaruu. E0unut4bl uswepenuti nucarrlb He ruAileruo.

tlacrr 1

-l-l Ana xynr,ura npoea.4uoft 6lr.rrer Ha Mec;rq vr c1eJraJra Ba Mecffq 46 noes,qox. Cxorurcorl
py6nefi oHa cenouoMr4Jra, ecJrr{ npoes4nofi 6uner Ha Mecflq cror4r 755 py6., a pasoBaff
rroeaAna - 2l py6.?

Oreer:

--; 1 Ha 4raarpaMMe rronaaaHa cpeAHeMecflrrHafl reMneparypa BoBAyxa s MuHcrce aa xanc4ufi2l
Mec,flrl 2003 ro4a. flo ropuaoHTaJrr4 yxaabrBarorcfl Mecsqbr, ro BeprraxaJrr4 - TeMnepa-
rypa B rpaAycax Ile.nsczn. Onpe4envre no ,qr,rarpaMMe, cxoJrbxo MecffrleB n 2003 ro4y
cpeAuffff reMneparypa 6rr.rra orpr4qareJrrnoft .

24

20

16

L2

8

4

0

-4

-8

,l

:

Orser:

O 2016. I4a4aremcrao <Haquoxa.rrnoe o6paeoaaxuer. O 2016. HOy MUHMO
FionHpoaauue, pactrpocrpaHeHffe fi rctrorLaoBaHse B rioMMepqecftux qensx 6ea rNcrueHHoro paopeneHils uparoo6ragaterefi xe 4onycxaercn
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68 ET3. TilNOBbIE SK3AMEHAUI4OHHbIE BAP]4AHTbI

HafiAure flJrorrlaAb rrapaJrJreJrorpaMMa, zeo6palrdnnoro Ha
x.ner.raroft 6yuare c paaMepoM KJrerxlr 1 crvr x 1 cnn (crvr. puc.).
Oreer 4aftre B KBaAparHbrx cauTLrMerpax.

Orser:

flpn aprznnepr,rficrofi crpenr6e aBToMarr4qecrarr crtcreMa AeJraer BbrcrpeJr rro qeJru.
Ec.rru qe.nr He yurdrrrolrceHa, To clrcreMa AeJraer nonropurrft BbrcrpeJr. Brrcrpe"rrrr noBTo-
pflrorcfl Ao rex [op, rrona IIeJIb He 6y4er yHr,rrrro]fieua. Bepoaruocrb yHr4rrro]rceH]rfl He-
Horopofi qeJlr4 rrpn [epBoM BbrcrpeJre paBHa 0,3, a rrp]r Ka]rcAoM nocJreAyroilIeM - 0,9.
Crco.nsxo BbIcrpeJIoB norpe6yercfl .qJrs roro, uro6br BepoflTHocrb yHr4qrolreHrafl qerTE

6sr.na He Menee 0,96?

Oreer:

t-E-_l HaftArare ftopeHb ypaB'e'lln 22x-r4 = +.
Orser:

[6l B rpeyro"rrbHr4xe ABC yron C paeen g}o, AC=5, cosa=f,. Hafi4ure nucory CfI.

Oreer:

I Z I Ha pucyttne zao6par*iiu rpa(pur nepnoo6paanofi A=Flx) nenoropofi Synxqzn A=f(x-
onpe4e;rtiunofi na vHrepBaJre (z; ta). flo.rrrsyacr pr4cyuxoM, onpeAeJrr4re Horr4rrecrBo

peilenzrt ypaBHeHr4fl f (*)= 0 na orpeaxe lS;S l.

Oreer:

O 2016. Hs4are.nrcrno <Haquoxuruoe o6paaonauuer. O 2016. HOy MIIHMO
Konupoaauue, pacnpocrpaHestre u trcnorbaoBaHqe B KoMMepqecxrx qersx 6eg nzcruessoro paopeueuuff upruoo6la4areaeri ue gonycxaercx



:iPI/AHT 13 69

--l 
B npanursnofi versrpiixyro.nsnofr r'npalntr.Ae Bblcora paB-

Orser:

IIacrs 2

E 
Hafi.gure BHaqeHIuIe BbIpa)fieHI,I " W

Oreer:

10 I Cannue Kpacr4Bbre Mocrbr - BaHToBbre. BeptuxaJrbHble nr{JroHbr cBfiBaHbI orpomnofr npo-
eracaroulefi qerrbro. Tpocsr, Horopbre cBr{caror c IIenI4 lr noA,qepxrrBaror rloJroruo Mocra,
HASbIBAIOTCfl BAHTAMTI.

Ha pNcynHe raao6paxena cxeryra oAHoro BaHToBofo Mocra. Bne4ejm cl{creMy rcoopAr4Har:

ocs Oy HarrpaBrzM Beprr4naJrbHo BAoJrb oAHoro r4B nrrJroHoB, a ocb Ox uartpaBlllM BAoJIb

loJrorHa Mocra, KaK noxaaaHo Ha pr4cyHKe. B arofi crrcreMe KoopAI4Har qerlb Mocra
rrMeer ypaBHeHr.re U = 0,0056x" -0,672x+24r rA€ x u A r{BMepflIorc.fl B Merpax. Hafi-
rure [1ruHy BaHTbr, pacrroJroxcensofi e 100 Merpax or rlrlJlona. Orser 4afire B Merpax.

Orser:

O 2016. I{s4arelrcrro <Haurosalrsoe o6paeoeaaue>. O 2016. HOy MIIHMO
Koraponauue, pacnpocrpaHeEue [ [cnorb3oBaHue B HoMMepqecrtrx rleJflx 6es urcruesuoto paapeuenufl rpaeoo6aagareaefr He Aonycxaerct

,
L---

t-

l-

t.

A
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I{enr uocra

flo;rorno Mocra
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70 Er3. TLlnOBbtE oK3AMEHAI-ll4OHHblE BAPkIAHTbI

AeroNro6rJrb BbrexaJr c rrocroffHnofi crcopocrrro 67 rrvr/u ?Is ropoAa A u ropo4 B, paccto-
flHrle Me)fiAy KoropbrMu paBHo 201 rcu. O4noepeueHHo c HrrM I{B ropo.4a C n ropo4 B,
paccroflHrure Me,fiAy KoropbrMr4 paBHo 210 xnn, c nocroflHnoft cxopocrblo BbrexaJr Mo-

roqtrxJrr{cr. flo 4opore oH cAeJraJr ocrauoBxy wa 4O MLrHyr. B peay.nrtare aBroMo6uttlo
r.r Mororlrrrcn npr,r6srJrlr B ropoA B oAnoBpeMeHHo. Hafi4Iare cxopocrb Moroql4KJlrllcra.

Oreer r,aftre n xnn/u.

Orser:

E a) Peurure ypaBHeHpre

6) Vrcaxure Bce rcopHl4

[Dl HaftAzte rorrxy M]IHI,IMyMa SynrcquN a = x3 -3x2 +L7.

Orner:

He aa6y0btne rlepetuecffLu oce onloetnu, e dnantrc ornaernoa Ni 1.

fina sanucu peuLetuuti u orLaefiLot na aadantua. 13-19 ucrlonboAfime BJIAHIT
OTBETOB JUA 2. Santutuume cH.avana Howep lblrlonw,netwo?o aadan+ua (13, 14
u m.0.), a sarrletw tuonltr,oe o6octtoeanruoe peuleruue u orrlaetn. Omeernw SanucbL-

aafrme viim,rco u paa6opvuao.

B npanu.nsnofi rpeyro.nruofi rr{paM}rAe SABC cropoHa ocHoBaHl4fl ,4-B pasna 60, a 6o-

KoBoe pe6po SA panno 37. To-{Hu M w N - cepe.ql{nu pii6ep SA n SB coorsercrBeE-
no. fl.nocnocrb cr, coAepxc'rr rrpffMyro MN u lepnenAr4xyJlffpHa fiJrocnocrr4 ocHoBaHlaa

rrrapaMlrAbI.

a) Aoxancrare, rrro rrJrocnocrb cr, AeJrr,rr MeAI,IaHy C-E ocnoeaHr4ff B oruorrreHllrE 5 : 1, cuu-

Ta,fi or roqxz C.
6) Hafi,qvre paccrosHl{e or Beprrrrnbl A 4o nnocxocrl{ o.

E Penrzre HepaBe'crto logo,rur rl#) rr,

Orcpyxtnocrb c qenTpovr O, BrrrrcanHaff B TpeyroJIbHlIK ABC, Kacaercfl ero cropon.AS"
AC u BC e rorrxax Cy Br u A, coorBercrBeHno. Bzccerrpvrca yrta A repecexaer
onpylrcHocrb B roqne @, .nexarqefi nnyrprr rpeyroJlbullxa ABrCy

a) ,(oxaxcrre, qro C.,Q - 6uccexrpraca yrJra ACrBr

6) Hafi4zre paccrofiHrae or rorrxr{ O Ao qenrpa orcpyxcHocrt4, enl4caHHofi B rpeyro":

trur< ABrCy ECJrv uBBecrHo, vto BC : 9, AB : lO, AC :17.

@ 2016. I4agaremctno <Harluouarlaoe o6paaonaxuer. O 2016. HOy MIIHMO
IConuponaHNe, pactrpocrpaueHffe u uctroJlbooBanile B RoMMepcecfiffx rlerffx 6es nrcruessoro paapeileur.n npuoo6aagare,refi ue 4onycrcaercs

,3 . + 4 
-4=0.,( 17n) sinrcos-l r- |\ 2)

f 7n I
ororo ypaBHeuu fl, rlprrua.qJlexcailIre ilpoMelfiyr"v 

I 
- z ; - 

," 
i.

           elvrik

           elvrik
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3API4AHT 13

--i;-1 B AByx o6nacrsx ecrb rro 160 pa6ouzx, Hax4rrfi vrs Koropbrx roroB rpyAl{rbcfl

6osufr. Ba qac 4o6treaer 0,1- xr aJrroMrrHrzrff unu O,l- rcr nraxe.rrs. Bo nropoft o6nacrz
4.na 4o6rrqtr x Kr aJrroMrrHrzfl B AeHb rpe6yerca )cz 'lenosexo-qacoB TPVAa, a AJIa Ao-
6rr.rr.r y Kr HrrneJrfl B AeHb rpe6yerca y2 uenoeexo-rracoB TpyAa.

Ans HyIKA rrpoMbrrrrJreHHocrrd MolrtHo rrcnoJrb3oBarb trJrvI anroryrNnrafi, vrJtvr HI{KeJIb,

npzviiu 1 nr a.nrourl:nvrfl. MolnHo BaMeHr{Tb 1 rcr nvxe;rn. Karyrc naz6o.nsurylo Maccy

MeraJrJroB MolrcHo 4o6slrr B AByx o6.rracrsx cyMMapHo AJIJr Hy)r(A flpoMblrrrJlennocrra?

--1 R-l HarZ4ure Bce BHar{eHrT.fl rrapaMe,rpa a, [pr4 rca]fi,qoM I4B Koropblx Muo]r(ecrBo ana.reHprfr

5a +i^ilOx -7}ax r^ -r
SyrixIlN,n U = tOOr\ ZOo* * o\ ZS 

coAep?rcl4r orpeso* LU; r_1.

-lg-_l Zwreercs 8 rcaprouex. Ha Hr4x Banr{cbrBaror rro oAHoMy Ka}rcAoe r4B rlrrceJl -1,3, 4, -5,
7, -9, -10, 11. Kaprovxr{ nepeBopaqrrBaror r,r [epeMerrrtrBaror. Ha nx q]Icrblx cropoHax
BaHoBo nr{rxyr rro oAHoMy Ha}fiAoe vrc .utrcefi -1, 3, 4, -5, 7, -9, -10, 11. flocne gToro
qvrcra Ha KalrcAofi xaptovHe cHJraAbrBaror, a noJryr{euHble BoceMb cyMM rlepeMHo}fialor.
a) Momer Jrrr B peayJlbrare uo.rryuzrsca 0?
6) Momer Jrlr B peoyJlbrare no"nyurarrca 1?

n) Kanoe HatrMeHbrxee rleJroe Heorpr{qareJrbHoe rrr4cJro Mo}rcer B peoyJlbrare noJI}HI,Irscs?

77

O 2016. I,Ia4arersctno <HaquoHa,nruoe o6paeoaanue>. O 2016. HOy MIIHMO
Itonnpoaaxne, pacnpocrpanenffe fi ficnorb3oBaHffe B roMMepcecftffx qersx 6eg nncruessoro paapeueHtrfl uparoo6la4areleli He aonycKaerct
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BAPIIAHT 14

Otneemom rc aa\anu*m 1-L2 a.*nnefiLcn ryenoe vucno unu fiorr'evH'&a' decnmuq,-

ruaa |poda. Sanutuume vucno 6 none ornaerrla 6 fiLerccrrle pa6otntL, s&lnew
rlepeH,ecurle e?o e BJIAHIT OTBETOB JV 7 cnpaoa orL ,r,owepa coortloenlcme|-
rcuteeo aa,danun, H,a,vuH,aa. c nepeoti K,nernovau. I|am0yrc quippA, srlane <<MuHAc>

u a&nnrnAv) rlurtLtrtne e ornilenaruoti NnefiLoq,tee G coorneertlctrlauu c ttpueediH'tlbL-

Jwu 6 1nantrce o6paaryau,u. E}unuqbL uawepeu,uti nucanlb He H'Vnct{o.

9acrr 1

B .nernewr Jrarepe 197 ,qereft u 28 eocrrurare;refi. B aeto6yc noMeulaercs ne 6o.nee 52 r'ac'

ca)fir4poB. Cro.nr6o aeto6ycoe rpe6yerca, .rro6rr nepeBeBTI4 Bcex I/tB Jlarepfl n ropoA?

Oreer:

Ha 41arpaMMe rroKa3auo pac[peAeJreHue BbITIJIaBKI{ anrowrunras n 11 crpaHax MI4pa

(e rsrcauax roHn) sa 2009 roA. CpeAr4 rrpeAcraBJIeHHbIx crpaH rlepBoe Mecro rlo BbI-

nJraBKe aqrw;1y1zT;glnfl BaHr4MaJTa @panquR, oAl.{HHa.qqaroe Mecro - Kasaxcran. Kaxoe ue-

cro BaHI{M ana LIranus.?

350
300
250
200
150
100

50
0

Oreer:

O 2016. I4sAarerlcrao <,Haquouallsoe o6paaoaaHuer. O 2016' HOy MIIHMO
KontrpoBaHue, pacnpocrpaHeHne u ucnorbBoBaHffe B rtoMMepqecxrx qersi 6eo nucsuenHoto paopeueHxs npanoo6lagareleii ue gonycrcaerca
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73f:PI4AHT 14

- B 
--l 1g1aftnure nyrorrlaAb rpeyroJrbHvxa, Beprxllnbl Koroporo rrMelor lcoopAt4lrarsr (1;6)' (10;6),

(4;8).

Orner:

B duprvre ragcrr e 4aHnrrfi MoMeHT ceo6o4no 35 ryraurran: 11 xpacirsrx, 17 Srao.rretoerrx+ I ^ ^ .r- Trn p,-rnne\/ Rr-rp,.r nA on.p,A r4r' 1 - oKa3aBruaflcfl 6.nraxg14 7 gefi[Hsrx. fIO BrISOBy BbIexaJIa OAHa II3 MaIIII4H' CJIyr{aI,IHO

Bcero H 3afta3rrt4rle. HafiAnre BeposrHocrb roro, qro K nefi nplae4er sertiHoe raxcl4.

Orset:

E 
Hafi,qrare Rope'b ypaBHeHLLfi g3-4x - 1,6'53-4*

Orser:

=-l 
B rpeyrorlbulllce ABC yron A paBeH 30o,
AC : BC. }Jafr.trare Yro.n C.

Orser:

O 2016. I{ogarerrcrao <HaqzoaurHoe o6pa3oBanuet' O 2016. HOy MUHMO
LionfipoBaHtre, pacnpocrpaHeHue u HcnorbBoBaHffe B KoMMepqecxu" tlenax 6ea nucluessoro paSpeIeHtrs npaaoo6aagarelefi ae gonycraercn
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74 ET3. ThNOBbIE SK3AMEHAUI4OHHbIE BAPLIAHTbI

Ha pracyHxe raso6parxenrr rpa@urc Syunqraz
A = f@) I/t KacareJrbHafl K HeMy B rolrrce c a6c4uc-
coft xo. HafiArare BnaqeHr{e rpor{BBoAHoft $yHnquz
f(x) s roqxe ,0.

Orner:

I-{znrn4p r4 RoHyc
Bsr.rzcnrre o6rtiu

fiMeroT oorqee
qr4Jrr{HApa, ecJrul

ocHoBaHr{e u ooulyrc BbrcoTy.
o6rtinn KoHyca panen 12.

Oreer:

rlacrr 2

70

[4 Harl4rare BHarreHue Bbrpa]rcerra" 
F*,

Oreer:

f 
B xoAe pacnaAa pa,qraoarrrrBHoro r,roororra efo Macca yMeHbrrraercs no BaKoEr

m(t)=mr.2-7, rILe rno - Harrarbuaff Macca rrgororra, / (rvrzir) - [po[reArxee or Ha-

rraJrbHoro MoMeHTa BpeMff, 7 (nnr,rn) - fleprroA rroJrypacnaAa. B la6oparoprrlz l;ory.ql,z.:rz
Berr{ecrBo, coAepxaqee B Halra.nrnrrft MoMeHT BpeMeulr ffio = 4 mr zaoror'a Z, rrepl4o:
rroJrypacfia.qa Roroporo ? = 2 rtus. 9epea Haxoe BpeMfl nocJle HallaJra paclaAa Macee

I,Iaorona craHer Menbrue l- rvrr?

Orser:

O 2016, Hagarealcrao <Harruosamsoe o6paaorauuer. O 20f6. HOy MUHMO
KonzponaHue, pacnpocrpaHeHtre tr ucnorbaoBaHile B KoMMepqec(ux rleJrsx 6es nucwessoro pagpemeHffs npaaoo6aa4arerei He gouycxaercc

,,;
/,i/ ni

.i ---------a,-----_-



'I i)+-phAHT 14

- i-l flyreurecrBeHHrdn rreperrJrbrJr oneau Ha flxre co cpeAueft cxopocrsro 26 rcu/v. O6parno

oH JrereJr na cauo.niire co cxopocrbro 312 xv./u, HafiArare cpeAHloro cropocrb rryrelxe-

CTBEHHfiKA Ha rrporffrr(eHwa Bcero rryrl4. Orner 4afire B Kl4JroMerpax B qac.

Orser:

-1; Haftgure nau6onruree BHaqeHrae Synxqvfi A=11+24x-ZxJi Ha orpeane [63; 65].
^-l

Orser:

He aa6y0brne flepeH,ecfitu 6ce olnaerllw a 6nanr.K offLaernoe ltli 1.

E a) Peurnre ypaBHeHlre 
#r+ * + 3 = o.

6) Hafi4ure Bce KopH?I Droro ypaBHen[s, npr4HaAJIeHaIrIre rrpoMelrcyr*u 
[r^,

(7r 
I

2)'

-lt--] ,{ae napalJreJrbubre rrJrocrcocrrzr, HaxoAslrlnecs Ha paccroffH}IIl 8 gpyr or Apyra' ne-
peceraror urap. flo;rytrtrBrrr?recff cerrenrrff oApIHaKoBbI, LI nJlorqaAb Kalr(Aoro I43 HIIIX

panna 9n.

a) flocrpoftre otu cerreHvff.

6) Hafi4ure nJIoIrIaAb roBepxHocrl,I urapa.

xB -lBxz +44x-Bo > x-1.
E Peruure HepaBeHcrBo

x2 -Ilx+30

,6-l O6pyngrocrb c rleHrpovr O, BntrcaHrraJr B rpeyroJrbHlllc ABC, Kacaercs ero cropon AB,
-- | AC u BC e roirftax Cp Br n A, coornercrBeHrro. Braccexrpuca yrJla A nepeceraer ory

oxpy*tHocrb B rotlxe @, .rrerxaqefi nnyrpll rpeyroJlbnI4xa ABrCr

a) ,{oxaxcure, tlro CrQ - 6rccextpt'tca yfJla ACtBt

6) Hafi4ure paccroffHr{e or roirxrr O ,qo Ilentpa onpyx{Hocrl{, snl4caunoft B rpeyroJlb-

u:zrx AB'rCr ecJrr nlsBecrHo' 'rro BC : 10, AB :17, AC :21'

O 2016. Llsrare,:rrcrso <Harluosurxoe o6paaoamuer. O 2016. HOy MUHMO
iionupoaaxre, pactrpocTpaHeHxe rr nctronb3oBaHue B KoMMepqecKtrx IIeJr,tx 6es ulcruessoro paopeueHug npaaoo6lagareleft He AonycKaercfl

,{nn aanucu perueH,uti u orrleelnot rua aadattua, 13-19 ucnontayrinte
OTBETOB Ni 2. Sanutuurne cH.arLana Hnwep gbLnontunewo?o aaOan+ua

u m.0.), a aArrLeM tuOnvoe O6OcttoeAn+ruoe peuleH,ue u OrrLAenL. OmaemU,
eanime .cdmno u paa6opvuoo.

BJIAHIT
(13,14

3&faucbL-
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76 ETS / NOBbIE SK3AMEHAUI/OHH bIE BAPI4AHTbI

1b aunapa nJraHr4pyerc.fi BBflTb KpeAr4T e 6aHrce ua 24 Mecflrla. Vc.rroeufi efo Bo3Bpara

TAKOBbI:

- 1-ro qrrcJra Ha)flAoro Mecflqa AoJrr Boapacraer sa Zoh rro cpaBHeHlaro c KoHIIO]I

npeAblAyn{ero MecflIIa;

- co 2-ro no 14-e ,ancno Halrc,qor.o MecflItra neo6xo4ravro BblrrJlarrlrb r{acrb AoJIfa;

- 15-ro qrcila Halr(Aofo Mecsqa AoJTf AoJrlr(en 6rrrr Ha oAHy pI Ty )rce BeJII4I{I4H}-

MeHblrre AoJrfa sa 15-e r{I4cro rrpeAblAylr{efo Mecflqa.

Irl3eecrHo, rrro B TeqeHrle BTopofo roAa KpeAI4ToBaHIdfl HylrtHo BepHyrb 6aHri-

339 ruc. py6rcfi, KaHyro cyMMy Hylr{Ho BepHyrb 6anxy B rerreHl4e nepBofo roAa Kpe-

.4raroeaHIa.fl?

f 
Haft4Iare Bce BHar{eHvrfl. a, rpl4 Ka}fiAoM I43 Horopblx $ynHqua

f(x)=x2-4lx-a2l-Bx
rlMeer xors 6sI oAHy roqxy MaKcI4MyMa.

Bce q;rensr xone-{Hofi nocJre,4oBareJrbHocrrr ffBJrflIorcfl HarypaJIbHbIMIz t{I{cJlaura. Ka;:-

rsrfi q.nen arofi noc.neAoBareJrbHocrr{, Har{nHafl co BToporo, nn6o s 14 paa 6o.nrrne, ;rllf':
n 14 pae MeHblrre [peAbrAytr{ero. Cyuvra Bcex rrJIeHoB nocJreAoBareJlbHocrl{ paBHa 742+'

a) Momer JIrl [ocJleAoBareJ]bgocrb cocroflrb 143 4nyx u.nenos?

6) Moxer Jrr4 rrocJreAoBareJrbHocTb cocrosTb tr3 rptix u.renon?

e) Kaxoe uara6o.rrr,uree Ko,TnqecrBo rrJreHoB Mo'fter 6rrrs e nocJleAoBarelsnocrrz?

O 2016. I{:4atemcrao <,Hauzosallsoe o6paaooauae>. O 2016' HOy MUHMO
Kolupoaauue, pacnpocrpaHeEtre ff ucnorb3oBaHue B KoMMepqecKux llerflx 6eg lucrmeggoro pagpeueHtrg npaBoo6ra'{areJen He AoilycKa'-J



BAPI{AHT 15

OmAemom rc aA\Anunm 7-72 fl,*nfl.ernzn rtenoe vuCJLo utlu ,t'OH,evH'aa' Oecntnuq'-

ruAn dpo6t. Sunutuurne vuctlo 6 none ofiLOefiLa 6 ftLeficrrle pA6OmtL' sonnew

tuepel,ecufne e?o a BJIAHE OTBETOB Ni 7 cnpaoa orn,Iotwep& coorLoelncrn6A-

rcrrye"o saAavua., Havutuafl, c neplori rcnerrLovrcw. EatrcOyrc ryuQpA, lwa,(' <<MuI{Ac"

u s&rla.rrr,AK) rluruutrle s ornAenbruoil, ttnetLovrce G cootnoerrlctnouu c npueedErdttbL-

ilru a 6nan+rce o6paaryamu. Elunurybl usileperuuti nucarlb H'e H,A?rcruo.

9acrr 1

Vcranosna gnyx cuiirlrrzrxoB BoAbr (xono.qnofi u ropauefi) ctorar 3700 py6. ,{o yctanon-
r I Kll carerrrrrnos ArexcaHAp rrJrarr4Jr Ba BoAocua6xcenrae elrceMecffrlHo 1600 py6. flocne

ycraHoBlcr{ cqiirqr4xon orca3aJrocb, rrro B cpeAHeM 3a Mecflq oH pacxoAyer BoAbI

na 1100 py6. 3a c6oJlbtco MecflqeB ycranoBlca c'Iiirll4ros oxyuurca?

Orset:

26

24

22

20

18

16

t4
t2
10

8

6

4

2

0

-2

--;1 Ha 4xarpaMMe rrorca3ana cpeAHeMecflrruafl reMrreparypa BoBAyxa n CnrvrQepo[oJle 3a
- | xancArrfi Mecffq 1988 ro,qa. flo ropuaouTaJrr4 yrcaabrBarorcff Mecflqbr' rlo Beprl'IrcaJlrr -

reMreparypa B lpaAycax Ifelrcza.
B cpeAHeM cenTff6pb rerlJree alpeJrfl-

Onpe4errare no ArrarpaMMe' Ha cxoJlbrto rpaAycoB

Orner gafire B rpaAycax l{e.nscua.

Orser:

O 2016. I4s4arearcrao <HaqHoualrsoe o6paeoaauuer. @ 2016' HOy MIIHMO
KotrtrpoBa're, pacnpocrpaHenffe u ncnonbooBatxe B KoMMepcu"*or q"r"i 6ea nucrmesuoro pa3peueuufi npanoo6la'aatelefi xe gonycxaerca
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78 EI-3. TNNOBbIE SK3AMEHAUI4OHHbIE BAPI4AHTbI

Ha r.ner'{arofi 6ywrare c RJIer}caMIa pagMeponn 1 cu x 1 clt
ueo6pancdn rpeyro;IbHIax (crvr. pvcynox). Haftgure efo rrJlo-

rrlaAb B KBaAparHbrx caHTI{MeTpax.

Orner:

Ha Sa6praKe HepaMr,r.recxoft rocyAbr 2ooh nponaee4einnrrx rapeJrox nMelor ge$err. flpx
KoHTpoJre KaqecrBa rrpoAyr{q[r{ BbrflBJrtrercs. 7lo/o 4e@extnrrx rapeJlotc. Octa.nrnble ra-

peJrglr rrocryrraror B fipoAa]rcy. Haft4zte BepoflTuocrb roro' qro cJlyqafino nu6paHHaE

npr4 IIoKynKe TapeJIKa He I{Meer geSerroe. Orser oRpyrJIIITe AO COTbIx.

t=_l Hattnure RopeHb ypaBHeHxs. 52x-o = +'lut '25
Oreer:

B rpeyro.nbHr4xe
Hafiazre cosA.

ABC AC = BC , AB = 10 , Bbrcora AH = 8.

Orser:

flprvraa a = -6x +7
}Iaftl.nre a.

Orset:

B npaav.rrrnor? uersrpdxyronrnofr
Totr*a O - qeirrp ocuoBaHua, S -BD:18. Hafilure 6oxosoe pe6po

flBJrffercfl Hacare.nrnofi K rpaSuxY $Ynrquu U = axz -2x +6 -

rrr4paMuAe SABCD
Beprlr{Ha, SO : 12,
sA.

Orner:

O 2016. Hs4arerrcrno <Haqrouulnoe o6paaoraruer. O 2016. HOy MIIHMO
Konupoaanue, pacnpocrpageHre ff ffcnoJlbooBaHtre B KoMMepqecxux qengi 6ea nucruesHoro paopeueutrg npanoo6.nagareaefi se Aouycnaercs



BAPI/IAHT-I5 79

9acrr 2

[ll Hafi4ure aHarreHue Bbrpa)neHrr" lin - iL + V,,75)J5.

Oreer:

flpv a4raa6arfi.{ecxoM rrpoqecce ,qJrfl IrrAeaJrbHoro la3a BbrrroJrHflercff BaKoH pVn = const,
rAep-AaBJreHrreBraaeBrracnaJrfix,V-o6riirvrraaaBxy6rauecrcraxMerpax.Bxo4e

Bncrrepr.rMeHra c o.4xoaroMHbrM r,rAeaJrbHbrM raaoM (AJr.ff HeI-o k = +) us naua.nbHoro co-
3'.

crosHrl.fl, B KorropoM const =3,2.106 fla.M4, raa Har{r4naror c}rcrrMarb. Karcofi nara6o.nr-

ust'tft o6t,elr 7 vroxcer BaHrrMarb rao rrpr4 AaBJreur4flx p He Hvrlne 2 .lO5 fla? Oreer srr-
pasure n xy6uvecxr{x Merpax.

Orser:

?Is nyunra A e [yHKr B oguonpeMenHo BbrexaJrrur ABa aBroMo6ur'ucra. flepnsIfi npo-
exaJr c nocroffHHofi cnopocrbro Becb rryrb. Bropor? npoexaJr rrepByro rroJroBlrny nyrl4 co
cKopocrbro, uensruefi 'crcopocrra flepBoro ya L2 xttfu, a BTopyrc rroJroB]rny rryrn - co
cnopocrbro 7O xvfu, B pecyJrbrare rrero npz6sr.n B nyHxr B o4noapeMeuHo c nepBbrM
aeroNro6unr4croM. Hafrgure cxopocrb rrepBoro asrolro6unvrcra, ecJrIrI fiBBecrHo, qro oua
6o.rrrnre 4L xwt/u. Orner 4aftre B KlrJroMerpax B r{ac.

Orser:

E HafignreHarrMeHbrrree BHar{eH?re synxquu / = 8cosr - l\x * 6 na orpe'Ke 
[-U#t 

t]

Oreer:

UI

t-

fl

B

].

He aa6y0btne nepeH,ecrrru 6ce ornaernu, e 6narurc ornaerrloo Na 1.

,[nn aanucu petuewuti u orrl6effLo6 na sadantun 13-19 ucnonaagtime
OTBETOB JVi 2. Sanutuume a{aaLana H,oJwep gblrlonrufleJwozo aa0aruus
u m.0.), & a&rneM rLonwoe o6oct+ooantruoe perueH,ue u otl6ern. Onteetnu
eanime viirnrco u paa6opvuoo.

BJIAHN
(13, 14

SAnUCbL-

nTl a) Peruure ypaBHeH?re 2sin2 t+cosr-l=0.

6) Vrcaxcure HopHr4, rrpr4HaAJrexcarqre orpeony -a").

O 2016. I,Iagarelrcrro <Harlzouarruoe o6pasoaaxue>. O 2016. HOy MIIHMO
ltonupoaaHue, pacnpocrpaueHfie I ucnorbgoBaHEe B ftoMMepqeclcEx qen,fix 6eg nscruessoro paapeueHffs npaaoo6ra4arereft ue 4onycxaerca
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ET3. TilnOBblE SK3AMEHAUI4OHHbIE BAPI4AHTbI
80

L4 I flau xy6 ABCDAPTCTDT.

f 1b 
-l Perurare HepaBeHcreo log, (rrt - tt - zx2) < z'

o
I{orrrpoaaHue, PactrPocrpaneaue

a) flocrpoftte ce'{eHIae xy6a rlJlocxocrblo'

BrCr AD.

npoxoAflIr{efi uepea cepeAIuIHbI ero pti6ep ,43'

6) Hafi4ute yfoJl MelIcAy rlJloc6ocrb1p ArBD 14 IIJIocRocrbIo' [poxoAsIqeft qepe3 cepeA]4-

nsr pti6ep AB, BICL, AD.

oxpygHoCTb C qegTpowr o, Brrr{caHgafl B TpeyfoJIbHt4R ABC, ftacaeTca ero cropon '43'
AC n BC e Toqrax c' Br u A, COOTaeTCTBeHHO. Eraccerrpfica yrJla A nepecercaer 3T]-

oHpylnHocTb B TorrKe 
-@, 

.nexcarqefi rnyrpl4 TpeyroJlbHl4fta ABrCf

a) ,{oHarxure, rrro CrQ - 6Nccexrpraca yrJla ACrBr

6) ]fl1afilure paccroflHl4e oT ToqI(tI O 4o qentpa oKpyECHocrII' enficaHHoft B Tpey1o"Ib-

riur< AB.C1, ecJII{ r4sBecrHo' qro BC:11, AB:t3, AC:20'

15 annapa nylaHllpyercfl B3flrb KpeAur s 6aHxe Ha I Mecflqen' VcnoBIIff ero BoaBpara

TAKOBbI:

- 1-ro r{r4cra Ka}rcAofo Mecflrla AoJrl Bogpacraer sa 7oh IIo cpaBHeHI4IIo c KoHIIov

rpeAbI,4yIrIero Mecfl qa;

- co 2-ro no 14-e -rlacro Ka)ftAor.o Mecflqa neo6xo4zuo BbrnJlarprrb ltacrb .4oJlra;

- 15-ro qficJra HalrcAoro Mecflqa AOJrr AOJIlIten 6rrrs Ha oAHy I{ Ty }fie BeJII{III4HI

MeHbrrre AoJrra na L5-e rrI4cJIo rlpeAblAylrtrero MecflIla'

llaeecrno, rrTo Ha nsrlrft Mecsq KpeAr.,rToBaHflfl HylIcHo BbInJIaTI4m 57,5 ruc. py6-tei.

KaHyro cyMMy HylrdHo BepHyTb 6anHy B reIIeHIIe Bcel'o cpoKa rcpe4nronaHra?

F] 
Hafigute Bce suaqenvrr- a, np?I KalKAoM I{3 noropblx @ynnqIzs

f(x)=x2-zlx-a2l-tox
rrMeer xor:g 6rr oAHy ror{Ky MaKcI'IMyMa.

flporaene4eHfle Bcex genurenefi. HarypaJlbuoro r{IaCJIa N OxanqraBaeTcs na 333 HyJItr'

Ha cnonsrco nylefi Molrcer oxaHrruBarscs qracno N?

2016, I4a4arellcreo (Halrnoualluoe o6paaoaaruer' O 2016' HOy MIIHMO
tr ucnorb'oBaHuu u *orr"p"""*ux qelsi 6ea uHcsuessoto pa3peue'us npaaoo6lagatelei Ee Aonyc*aercs



BAPIIAHT 16

Omeemom rc aadan+u*m 7-72 fl,onfl,eilncfl. ryenoe a{ucno unu K,oveq,H,aq. Oecnmuv-
nan 0po6t. Sanuu,urle \.ucno 6 none orL6erL& 6 tLercctle pa6omaL, a&ffLeJvr,

neperdecurrle e?o e BJIAHK OTBETOB JV I cnpaaa orl H,oMep& coon'Laen'Lcrn6A-
rcuteeo aaiantus., td&ltutd&s. c nepeoti rcnernovvu. ItamOyrc ryu(ppq, aH,arc <<JwurLAc>

u aana,rruqK) tuurtlulne e omOenor+oti nnemovfie a coornaerrlcrrltuu c npuee0ivvbL-
Mu 6 6nan+rce o6paaqamu. EOut+ut4bl uarwepet+uti nucanlb rde ,+Alrctto.

tlacru 1

-:_l MarasI-rFI AeJIaer rreHcrroHepaM cKr4AKy Ha onpeAe.ntinnoe rdorrrqecrBo npoqeHroB or
II

ueHbr rroxynnla. VnarcoeHa cocrrcox crotrr B Marasr4He 100 py6.rrefi. Ilencraonep Baura-
Tvtn Ba yrrar{oBny cocvcox 92 py6na. Cno.nrxo nporleHToB cocraBJrr{er cxrz.qxa AJrfl neH-
clronepoe?

Oreer:

--2 | Ha glrarpaMMe noKaBaH cpeAHr{fi 6ann yqacrHr4nos 10 crpau B TecrrrpoBaHrrr4 yr{arrlr.rxcfl
4-ro xnacca no ecrecrBoaHaHr4ro s 2007 ro4y (no 1000-6ar;rsnoft rrrcane). llo ,qaHHbrM

Al/rafpaMMrr nafi4ure qxcro crpaH, B noropbrx cpe4Hrafr 6an.n yuacTHrrFroB He MeHbrrre
-reNr 525.

550

540

530

520

510

500

490

480

470

tr<Btrtrtrtrtrtrq
I-iarAiii>
r 

- 
a\ g

Fl-*YiH*i-9U F I X e s 3 0 F=*Rhgrrr=FSu(si E(l r546-E
s

O 2016. tr{e4arerrcrao <,Haquosalrsoe o6paaoaaHze>. O 2016. HOy MIIHMO
Konrporarue, pacnpocrpareHae u ucnorbooBaHue B EoMMepqecKfix rIe.lffx 6es nuclueHsoro paBpeueHnr nparoo6ra4arereii ue 4orycnaerca
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Et-3. T/nOBblE SK3AMEHAUI4OHHbIE BAPt/AHTbl
82

t- -_l Ha r.nerqarofi 6yuare HaprrcoBaHbl ABa Kpyfa' fl'no-
I r I fiIaAb BHyrpeHHero Kpyfa paBHa 46. }jaftn-nre nJrorqaAb

Baurrpl4xoeaHHofi SurYPsl.

Orser:

Marccralr c nanofr pe[rr4Jrrr froHaTaTbcs Ha KoJIece o6oapeuus' Bcero Ha KoJIeCe 30 ra6r

HOr(, r43 ruax 11 - crl1r4e,7 - SenitHble' ocTaJIbHbIe - opaHlKessre' Ka6zHHI4 no oq€

;;; ;;;;;;; x uargopMe Arrs rrocaA*r4. HafiAzre BeponrHocrb rofo, -rro Maxcr

rrpoxarr{Tcfl B opaH)rcesoft Ha6ranrce'

Orset:

E 
Hafigure HopeHb ypaB'eHl4fl rog2@-x)=8'

Oreer:

Vro;r A verrrPiixYroJlbHl4xa
DaBeH 98". Hafi4nre Yrol C.

ABCD, BrlrcauHoro B oxpylrtHocrb'
Oreer Aafite B rpaAycax.

E 
Ha piacyHHe uao6paxcilH rpasr{K HeKoropofi syuxqrz a = f lx). o.qna r43 rre

ssrx orofi Oynrqnz paBHa F(x)= -*tt -Z*t -4x+2'\/32

Oreer:

Hafiaute nJIoIrIaAb sarrrrpllxosauuoil Szrypsl'

hffiHfl :i#i'i:"x'f ?x"Jxx1:i"9"3."' ?;#3'Y"f#XT"'"o" u' 
"4ar 

ererl He,{onycfia



:;PI4AHT 16 83

-l-l O6rdnn HoHyca panen 32. rlepea cepeArrHy Bbrcorbr rrapaJr-ol
JIeJIbHO OCHOBaHI4IO ROHyCa npOBeAeHO CelIeHIuIe, KOTOpOe flB-
Jrffercfl ocHoBaHr{eM MeHbrxero noHyca c rorl me nepruranofi.
IJ.afiI.ure o6riirrn MeHbrxero KoHvca.

Oreer:

rlacrr 2

-g_l Haft4zre BHatreHrle Bbrpalr(enr4 s: 2a . 73 : 142.

Oraer:

Pefirr.trroeoe afeHTcrBo Bblr{r4cJraer pefirznr r,ruTepHer-MaraBHHoB rro $opmyne--l

R = fnon
fron - f"*,

0,02K ,
(f + f).*.0,r

rne rnorc - cpe,4Hjrfl oqeHHa Mara3r4Ha [oKynareJrannu (or 0 go 1), rrr" - oqeHKa Ma-
ra3r4Ha oKcrlepraMlr KoMrraHuN (or 0 4o 0,7) *r K - qucro nolcyrrareJrer?, oqeuraB[rrlrx
MATASI{H.
Hafigzre per?rnnr IaHTepHer-MaraBkTHa <A.rrr$a> , ecJru! rrr4cJro rroxylareJreft, ocranun-
rrrzx orBbIB o MaraBIzIHe, paBHo 24, rzx cpeAHsfl orleHrca paBHa 0,38, a orIeHKa orccnep-
roB paBHa 0,13.

Orser:

-ltl Moropnaa JroAKa nporuJla nporr4B reqeurzrfl per*t 77 KM 14 BepuyJracb B nyHxr ornpaB-
IrelJuts, sarparl4B na o6parHsrfi nytr ua 4 't MeHbrue. Hafi4rare clcopocrb JroAKr4 B Heno-
4nurxnorZ BoAe, ecJlrr cxopocrb rerreHr4ff paBHa 2 xtt/u. OrBer 4afire B Hr{JroMerpax B qac.

Orser:

-n] Hafi4zre Har.rMeubrrree BualreHrae @ynrcqv:r_ A = xB + 6x2 + 9r + 8 Ha orpe3ne [-2; 0-.l.

Orser:

He aa6ydbrrle ruepeH,ecrrlu ace ornaenrbL s 6n&Hrc orLaeffLos NA 1.

O 2016. Za4arellcrao <Haquoualrroe o6pa:oaanuer. O 2016. HOy MIIHMO
ionrponaune, pacnpocrpaHeHffe u ucnoJr6SoBaHffe B KoMMepcecxffx rlersx 6ea nrcruesuoro pa3peneHtrff npaaoo6;ra4areleii ue 4onycraerca
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84 ET3. TilNOBbIE SK3AMEHAUI4OHHbIE BAPI4AHTbI

flnn aanucu petueH,uti u otleemoo rua aadantun 13-19 ucnontaytitne
OTBETOB Ni 2. Sanutaurne cru&va,n& doMep 6bulonH,fl.eJwo?o aadaruua
u m.O,), a AAlrLeM rLOnH,oe O6ocu,OeanttuOe peuletuue u Ornaerrl. OtnOemW

aarime vimrco u paa6opquao.

BJIAHIC
(13,14

3&fLUCbr-

f a) pe'rure ypaBHeHrae 
#, #-B=0.

t
6) Vrcaxure KopHrr, npI{HaAJIeBaIrIue orpesHy 

| 
2n;

n1(ft1

-l2[

Borcpyr r<y6a ABCDAIBTCrD' c pe6port 2 onucaHa c@epa. Ha pe6pe CCr B3flra rov'
H.a M Tarc, qro IIJIocHocTb, IrpoxoAflIr{aff qepeo TorrKIa A, B, w M, o6paayer yroJl 15:

C IIJIOCROCTbIO ABC.

a) flocrpofire .nyrnraro nepecetrenr,rfl c@epbr ?I rrJlocnocrl{, fipoxoAffrr{efi uepea TotIK}I A.

BuM.
6) lJafr.gure AJIITHy rrvrHvlvr nepecetleHllfl nJrocrocrlt ABM z c$epbl.

110
'* n- 4.8'* n + 27 > o.

a) AoHarxzre, qro cpeAHsfl JrlrrvIfl, TpeyroJlbur{Ka'
eT oRpylrcHocTb, BfIktcaHHyIo B TpeyroJIbHI{H.
6) Hafi.qure AJII4Hy orpearca eroft cpe4nett nuutru,

rrapaJlJleJrbHaff ocHoBarrl{ro, nepecexa-

aaxrro-{iinuoro BHyrp}I orpyxclrocrn.

31 lexa6pfi.2OI4 ro4a Ceprefi sgs.rr s 6aHHe 8420000 py6nefi n xpegur IroA LO,1oh

AoBbrx. Cxeryra BbrrrJrarbr lcpeAr{Ta cJre.qyrcqas - 3l- Aexa6ps Kilfi.qoro cJreAyronlero

6anx na.rucJrffer rrpoqeHTbr Ha ocraBrrryrocff cyMMy AoJIra (ro ectr yBeJIlrrII4Baer ,4oi

na l},5oh), aarewr Ceprefi repeBoArrr s 6aHx X py1rcir. Kaxofi AoJIlKIra 6rrrr cyunna X
.rro6sr Ceprefi BbrrrJrarr4Jr AoJrr AByMfl paBHbIMr4 rrJrarelrcamz (to ecrb 3a 4na ro4a)?

t-G-_l Haft4rare Bce BrratreHrrfl napaMerpa a, npv Kalrc,4oM r43 Koropbrx HepaBeHcrBo

2xB + 9x + }lx + a - 2l+ 2l2x - a + 2l+ 1l2x- 3 < 16

BbrrroJrHtrercfl .IIJIfl Bcex BHarrelr,ttit x el-2;Il.

l=Gl a) flpuee4r4re rplrMep rptixanaquoro arprcJra, y Koroporo poBHo 7 natypa.nbHbrx
TCJIE}I.

6) CyqecrByer Jrr{ Taroe rpiixanauHoe qracJro, y Koroporo poBHo 21 narypa.nrnrrfi
nrate.nr?

n) Crco.nrgo cyrlecrByer rarc?rx rptixsnaunbrx qllceJr, y Koropbrx poBuo 18 narypa.nsn

,ue.rrzre.nefi?

O 2016. I4aAarerlcreo <Haquoralrxoe o6paaolanuer. O 2016' HOy MIIHMO
Konuponauue, pacnpocrpagegue u ffctronBooBaHue B r1oMMepqecrcEx llensx 6eg rucruesnoto paSpeuenufl npaaoo6aagareleft ne 4onycxaerca

E 
Peurrare nepanencrno 9

OcnosaHge u 6onoras cropoua panno6e4peHnoro rpeyroJrbur.Ira paBHbr 34 u 49 coor'
BETCTBCHHO.
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BAPPIAHT 17

Otneernom rc sadaruua.m 7-12 nana.etlcfl, qenoe vucno unu ,eoH,evH,&fl. ilec*m,uv-
n'aa 0po6t. Sanutaurrle vucno 6 tuone orrlcterrla 6 rn"erccrrle pa6omal, sq,tnew
rlepefuecunxe e?o e BJIAIIIT OTBETOB Ni 7 cnpa6& ortl H.orwep& coortlcterlcrtulA-
rcu+ezo aadantwn, H.avuH&fl, c nepeoti ftnefiLovrcu. Kacrciyrc qu(ppV, aruarc (MurrAc,,
u S&nflrrlVK) nuulutrLe o omienarunti rcnemoq,rce a coorlaerlcn'LBuu c npuee)irtrrbL-
Jwu 6 6nantrce o6paaryamu. Eluu,ut4bL asMepenuti nucalnb He H,vileH,o.

Ilacrr 1

)tI-
.o-

A,

oT-

Ka-

TI{.

ro-
oAa
OJII

X,

E_l Beryn npo6erxa.n 100 nnetpoe sa 10 ceKyHA. Hafi4r,rre cpeAnroro crcopocrb 6eryna Ha rr4c-
TaHIIr.rr4. oreer 4afire B Kr4JrOMeTpax B r{ac.

Orser:

--2 | Ha 4narpaMMe noKaBaH cpeAHr,rfi,6aur yrracrHr4non 10 crpaH B recrr4poBaHr{rr yqaquxc.r
4-ro x"rracca no MareMarl{Ke s 2OOT rogy (no 1000-6al"rnnor? rurca.ne). flo AaHHbrM ,qua-
rpaMMbI ]Jafi.!.ulle qrlcJro crpaH, B Koropbrx cpepuuit 6a.rrn nr.nne, qeM n Hu4ep.rraHAax.

560

550

540

530

520

510

500

490

480

470

Orser:

O 2016. Ila4arearcrro <Haqroxalluoe o6paaoaarue>. O 2016. HOy MUHMO
KonrpoaaHue, pactrpocrpaHeHxe tr trctroJrh3oBanffe B KoMMepqecxux qerai 6es nzcruessoro paapeueHus npaaooblagarelefi ue gonycxaercs

q<EqEts64qq
FFi {SSSSSSS
h=EgEFTEEE< ocgc!oc!Fv:eE+Ei;;=ilA:trxFr<=.=O|t<{1 -=l+JiD{Hu\,*piJid:Fr
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E 
Hafi4vre ra're'c Yrna AoB'

Orner:

Orser:

llomellenue ocBelllaerca $onapt-im c rpeug JIaMnaMu' BepoarHocTb IIepeIopaHIIff o'4HoI'I

JraMnbr B Teqeglre 
"ogu 

pu"rru 0,3. HaftgIITe BepoffTIIOCTb TO1'O' IITO B TelIeHIIe ro'4a xoTs

6sr o.qna JIaMrIa He rleperopr4T'

Oreet:

-3+x t2x
fl-l Peurnre YPaBHeHI'Ie 4 = +

Orner:

E 
B rpeyronbHr4*e ABC AC = BC, AB = 72' cosA ='i'Haft4r^te n'cory c'H'

f- ,.11 Ha pucynrce llao6palrceHbr rpaorr synxqrau u = f \x) I4 KacaTeJlbHafl K IIeMy B rorlKe

c a6cqzccoft ro. HairAnre sHaqeHze IIpoI4sBoAHofi syurquu f lr) s roIIKe f0'

Orset:

Konnporauue, pacnpocrpaHerrue u rcfloJlbBoBat"" " 
*ot*l!";;;;-q;";;6ea nucsueHsoro paspeEeHtrt npasoo6;ragare;reft ne gonycraercr
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A

-g_l OHo.rro rcoHyca orll4cana csepa (cSepa coAeplrcr4r oxpylrdHocrb ocHoBanr4fl KoHyca r4 ero
neprunny). I{enrp c$epbl HaxoAzrctr B rleHrpe ocHoBaHr4fl FcoHyca. O6paayrorqafl rcoHyca

paBHa 57Jr. Hafi4nre paAr4yc ceepu.

Oreer:

tlacrr 2

E 
Hafi4zre BHarreHrre Bbrpa)neHr{" (Jd - fi8XJ5 * "[A).
Orser:

E 
flpra rewrneparype 0'C pe.rrrc raMeer AJrr4Hy lo = 10 nn. Ilpr.r BospacraHr4r4 reMneparypbr
npozcxo/qI4T TeTIJIOBOe pacrrrHpeHr{e peJrbca, r4 ero AJrvH.a, Bbrpa}fieHHag B Merpax, MeHff-
ercr rlo saxoHy l(t") : l0(1 + a/o), r4e u : 1,2'1O 5 ('C)-1 - Hoa0$zrlr4eHr reuroBoro
pacrxupeHvrfl., t" - reMneparypa (n rpa4ycax I{e.rrscun). IIpn xanor? reMrreparype peJrbc
y!,rvrnvrrcfl. na 9 mrv? Orser Bbrpacr4re B rpaAycax I{enrcza.

Orser:

- 1il lto.ns n Mrars BbrrroJlnflror oAzHaxossrr? recr. Kons orBeqaer Ba rrac na L2 Bonpo-
coB Tecra, a Mrarg - Ha 2L, Onn oAHoBpeMeHHo Har{arrr orBelraTb Ha Borrpocbr recra,

csoft recr rrogxre Mzrn na 105 MrrHyr. Cxonr,xo BonpocoB co,qepxclrrra Ko.rrg BaftoHqr4r
recr?

Oreer:

A 
Har?grare nara6onrruee BHaqeHrae @yunquv a=gtgx-gx+7 na orpe"". l-f,; o 

l.

Otser:

He aa6y0brle nepeH,ecrnu 6ce ofiLlefiLac e 6nanrt ornnenloe JV 1.

,\nn aanwcu peulerr,uti u orrlaerloa na aa|au,un IS-IS ucnonasyrtme
orBEToB Ni 2. Sanutuutne eH,aq,&n& ruoMep gbLrlonH,neMozo sailavua
u m.0.), a sanrLew nonH,oe o6ocruoeanu+oe peuueH,ue u otLnerrL. arnaemut,
oanime vdmrco u paa6opvueo.

BJIAHIT
(13,14

SAnUCbL-

a) Peurnre ypaBHeur4e 7 tgz x- 
-*--- 

+ 1 = 0.
sin[; + rJ

6) Haftgure Bce rcopHr4 EToro ypaBHeHr,rs, npr{HaAJrexraqr4e [poMe]fiyrrcy
frI o7r.

l- 2'-
_l,,.] .

O 2016. Ilsgare;rlcrao <HaquouaarHoe o6paaonaxue>. O 2016. HOy MUHMO
Koluposarre, pacnpocrpaHeHffe r [cnorb30BaHHe B KoMMepqectt"x rlerri 6es nrcruessoro pa3pemeHus npaeoo6la4arerefi ae aonvcnaercg

p
d
f
 
c
r
e
a
t
e
 
b
y
 
e
l
v
r
ik



f

Et-3. TilnOBblE SK3AMEHAUI4OHHbIE BAPhAHTbI
88

B ocnoeaHrtn uerrrpiixyro.rrsnofi []IpaMI'I,qbI SABCD JIe]I(t4r IIpflMoyI'oJIbHIIIC ABCD

poHaMn AB=4 vr BC=3.,{nranrr 6oHossrx p66ep [I4paMI4,qbI sA=fil, sB

SD=2J5.

a) ,{oxancure' rrro SA - Bblcora rI?IpaMrrAbI'

6l lj;afi.lure yroJl MelrcAy npannofi SC u rlJlocxocrbro ASB'

Penrnre HepaBeHcrBo log8r2- 2zx+ts\x - 2) s O'

Brpeyro.nruut<eABCuSBecrHo,'{oIBAC:60"'/ABC:45"'flpogo'nnceHfiffBbrcor
,p"y"orr"r, uxa ABC [epecer{aroT onr4caHHylo OKOJIO HeIO OKpy}I{HocTb B TOr{KaX M, N, P '

a) ,{oHarnure' r{ro rpeyroJlbHut< MNP flpsMoyroJlursrfi'
6) Haftar,ne [JrorrlaAb TpeyroJrbHnxa MNP, ecilrr I{3BeCTHO' -rto BC = 6.

31 4ena6ps.2OI4 ro4a Mzxar4Jr B3ffJr s 6aHrce HeKoropylo cyMMy B ftpe,4l',Ir no.q 107o ro-

AOBbrx. cxeua BbrrrJraTbr r(,peAr,rTa cJreAyrofi{as: 31 4erca6pa Ha}rcAoro cJleAyrofiIero rOAa

6ang naqngJl.fleT IIpoqeHTbI Ha OcTaBIIIyIOcfi CyMMy AoJIra (tO ecrl yBeII'IqI'IBaeT AO"II

Ha l}oh), BareM Mraxaran repeBoAl4r s 6aHx 2928200 py6'neft' Karcyrc cyMMy B3s':

Mzxau;r e 6aHHe, ecJrl4 oH BbrrrJIarI4Jr Aorf rrerblpbMfl paBHbrMI{ rrJlare}rcaMu (To ecr;

Ba llerblpe roAa)?

f 
Hafi4ilre Bce sHar{eHvIfl a, rrpvl Ka)fiAOM VIs KOTOpbrx ypaBHeHI'',Ie

ax+ =3a+3

co cTo-

= 3J5,

E
r

r{Meer eAlancrBeHnsrfi xoPenr.

BCC -{IEHSI KOHCIIHOfi NOC.NE4OBATEJIbHOCTI4 flBJIffIOTC,fl HATYPAJIbHbIMI4 IITICJIAMIZI'

asrit .'neH srofi nocneAoBareJrbuocrr4, HarrlllHas co Broporo, nvt6o s 10 paa 6orlme,

s 10 paa MeHbIxe [peAbl.qyqero. Cyvrua BCex qJIeHoB noCJIeAoBaTeJIbHoCTI4 paBHa

a) Monter JII{ nocJleAoBareJlbHocrb cocroffTb 143 4eyx unenon?

6) Moxcet JII,I [ocJreAoBareJlbHocrb cocroflTb rro Tpiix ruIeHoB?

e) KaKoe nara6onHfiee KoJrvqecTBo TIJIeHOB MO]KeT 6srtr n fiocJleAoBare.nrnocrN?

ICax-
JI

5292.

O 2016. I4a4arelrcroo <Haquouaasuoe o6paeoaaHue>' O 2016' HOy MIIHMO
pacnpocTpa'eEHe u [cnonbsoBa*ze B XOMMepcu"*"* Uerr"i 6ea nHcluessoro paspeueHrff npasOo6laAarelefi

5-4x-x2

Konuporauue,
He AOtrycKaerct



oh ro-
) foAa
r AoJr:

B3g.:

) ecTi

Kax-
, fiuft.
5292

BAPLIAHT 18

Omeetnon, n saOantu*m 1-12 fl,rnfl.eflLca, qenoe vucno unu fioHnvruan }ec*muv-
naa 0po6a. Sanutuurne vucno 6 rlone ornrerla 6 rnerccn'Le pa6omtL, ad,lneJw
rlepeH.ecurne e?o e BJIAHIT OTBETOB Ni 1 cnpaaa onl nowepa coofiLaeffLcmrA-
rcute?o sadar{ua, H,&q,uH,an c nepeoti rcnenloqrcu. Itaucdyrc ryuQpA, aH,aN <rMwruAc',
u a&nnrrlAK) rluulurne e otnOenanoti rcnemoq,rce 6 cooffLleffLcrnouu c npuaediH.ttbL-
Jwu 6 dnarurce o6paaryanu. EOunuqbL usMepeu,uri ruucafttb H,e HAlrcrr,o,

tlacrr 1

-I B 4owre, B KoropoM rnrantjr )Itena, oAr4H roAbea4. Ha Halr{AoM Era}rce no 12 KBaprlrp.
)Itens rxusitr B KBaprl4pe Nb 34. Ha xarco*r Eralrce xcusiir ]I(ens?

Orser:

- Z I Ha 4zarpaMMe rIoKaBaH-cpeAHl4ft 6ant yqacrHr4xoe 10 crpan B recrrrpoBanuru yqail{rrx-
cs 8-ro HJracca ro ecrecrBosnaHraro B, 2007 ro4y (no 1000-6a.rr"rirnofi urna.rre). Cpe4n
yKaBaHHbIX crpaH Tperbe Mecro nprrHaAJrexcur Benrpzn. Onpe4eJrr4Te, Kaxoe Mecro Ba-
HrrMaer Pocczs.

560

550

540

530

520

510

Oreer:

500

490

480

tr<qqBtsqEtrtrH,Its€FHdHi-riFlitatr 
- 

a\ J F A
NH-*-HHg() a 9:9 F = o F!-AE^-mFiE=F*:19r+HF^PE(S+EA,XFi4E:E

O 2016. I,Ia,qarerrcreo <Haquoualluoe o6paaoeaHue>. O 2016. HOy MIIHMO
!ionzpoBante, pactrpocrpaEeHue u uctrorbBoBanue B RoMMepqecntrx rlerffx 6es nHcrueuuoro pa3peueHqs npaeoo6aa4areleii ae 4ouycxaerca
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90 EIE. TilNOBbIE SK3AMEHAULIOHHbIE BAP'lAHTbI

flepnruerp rpeyroJrbHuxa ABC paBeH 8. Hafi-
Ar4Te [epuMeTp rpeyroJrr'HlulKa FDE, BeprxI'IHa-

Mr.r noropofo .fiBJrfloTcfi cepeAI4HbI cropoH Tpe-

yroJIbHIuIHa ABC.

Oreet:

B rnacce 33 yvaqzxcfl' cpeAkr HIzIX 4Ba Apyra -
.raftHsrr[ o6paaom paa6raearor na 3 paeuble rpylnbl.
4pefi n Maxau.n oma)fiyrcfl e ognofi rpynrre.

oTeer:-'

t 6 I B rpeyro.rrbHr4rce ABC AC:BC, AB=10, cosA=*. HafiAzre nrtcory cFI.

1

r(t) : )*" -xz +2x-3.
3

HalZAure rIJIoIrIaAb Barrrrprrxoeauuofi Qzryprr.

Orser:

Ha pucynne zso6pami-iH rpaQlrn Hexoropofi SynHqvu U = f lx). O4na rae nepnoo6pa:*

nsrx eroft Synxqun paBHa

E 
Hafigure KopeHb ypaBHeHl4fl logo22'*5 = 4.

Orset:

v:f(x)

Orser:

O 2016. I{a4arellcrro <Haquosallsoe o6paeooauuer' O 2016. HOy MIIHMO
Konupooarue, pacnpocrpaHeHue u ucnorbaoBaHile B KoMMepqecKffx llergx 6eg nucruexgoro paSpeIueHils npaaoo6la4areleii

Anlpeft u Muxara.n. Vuaulnxcfl cJI)'-

IJattp.ure BepoflTnocrb roro' qro As'
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--;-1 B xy6e ABCDATBTCTD, rorrxr{ E, F, E, u F, fBJrflrorcff cepeAI4HaMI,I p66ep BC, DC,
o I BrCi u DrC, co6rr"r"rr""tno. O6rdnn ,rp"s*"r,-orcenaeMoft or xy6a rlJrocxocrbrc EFFy

paBeu 15. Haft,qrte o6tiivr rcy6a.

Orser:

9acrr 2

-;_-l Hafi,qr,rre Bnaqegre Bbrpa)fteHuflvI
l-

Vl1- 6.,12 + ,12.

Orset:

- 1n I ,{ta narpeBareJrbHoro oJreMeHTa Hexoroporo npz6opa aKcrIepI{MeHTaJIbHo 6rrna noryge-
'- | 

Ha aaBrrcuMocrb reMreparypsr (n KeJrbBLIHax) or npeuenra pa6orsr z f (t) = To I bt + atz ,

rne t - BpeMa B MfiHyrax, To=1450 K, a---L2,5 Kfynzr:g'z, b=L75 K/wun. I{asecr-
Ho, trro rrpfi TeMrreparype HarpeBareJrbHoro sJIeMeHra cBblrrre 1750 K npu6op Morrcer

?rcfloprrrrbcf, floaroMy ero Hy]KHo orxJrrorrldrr. Hafi4Iare, qepea Haxoe sau6olruree Bpe-

Mff flocJre Harrara pa6oru HyrKHo ornJrrorrr4Tr npu6op. Otser gailtre B MfiHyrax.

Oreer:

91

1T-l Kocrg u lpr,rura BbrrroJruffror oAlrHarosrrft recr. Kocrs orBerlaer 3a qac sa L2 Borpo-
'^ | coB Tecra, a fpuura - Ha 2O. O:nu o,4HoBpeMeHHo Harrarn orBerrarb Ha Bonpocbl Tecra'

recr rroalrce fpuuru sa 90 MLIHyr. Cxolrrco BonpocoB coAep-

12 + 100

z Kocrg gaxon.rur csofr
ffiur rect?

Otner:

- t;_l Hafi4nre rotlxy MtIHr{MyMa @ynxquuLel x
Orner:

He aaiydbtne rlepetuecrrLu Gce otloerrlw e 6nanue ot;aetLoa Ni 1.

O 2016. I{e4arerucroo <Harluoua,trsoe o6paaonatuer. O 2016. HOy MIIHMO
Icouuporarue, pacnpocrpaHerue tr ffcuoJrbgoBaHffe B KoMMepceclcux IIeJIffx 6eg nuctuessoro paspeneHfiff npanoo6lagare;refi ue 4ouycxaerca
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[,nn sanucu perueH,uit' u otn^efiLo? n'a aa|anrun 13-79 ucnonoaytirne
'TTBETOB 

JVi 2. Sanuruutne cH&vaJLa '{owep 
6bLtlotu{'a'erto?o saoan',un

u m.0.), a 3&rnew floJltr,oe o6ocnoeanur,oe peulevue u of'n'6eff,'. omeetnac

aanLme vimrco u Pas6oPvueo.

BJIAHIT
(13, 14

SAfLUCbL-

E
r

f-;;-l a) Peurure ypaBHeHlte :-*J-+5=0'
I

6) VHamure HopHIzI' rrpl4HaAJremalrlfie orpeBny [a'u an]'

a-r;-1 B npaeunHrofi uersrptixyronsnofi nzpawrrge sABCD nce pii6pa paenrr 1'
lrrl -

a) flocrpofire uparvrylo nepeceqeHrrfl rrJrocKocrr4 sAD c TTJIOCROCTbIO' flpoxoAflIrleu qepe3

rorrny B nepnen4rrnyJlflpHo nparvrofi AS'

6) Hafr4ure yroJr Me)fiAy rrJrocxocrbro SAD 14 rrJrocnocrbro' flpoxoAsll{efi qepe3 rourcy B

reprreHAr4xyJrflPHo nPalvroft AS.

xt -7x' + 4x +t2 > x+1.Peurnre HepaBeHcrBo
x2 -7x +12

Brpeyro.rrbHl4HeABC ?Iar,ecTHo'tIToIBAC=60o,1ABC=45".flpogo*nrrceHvflBblco:
,p"j"orrt"t<a AIJC nepece*aloT oIII4caHHyIo OI(oJIo HerO ogpylltHocTb B Tor{Hax M' N' P'

a) Aorcaxnre' rrro rpeyroJlbHvt+ MNP rlpffMoyfoJlsnsrft'

6\ Hafi,gure rrJrorrlaAb rpeyroJrbHu1a MNP, ecJIvl IIsBecrHo' -ITo BC = 10.

B 4eyx o6.rracrsx ecTb rro 20 pa6ouux, rcaxc4srfi uI} ItOTOpbIX |OTOB TpyAIITbC'A tr:

10 qaCos B CyTKI4 na 4o6rrue aJIIOMI{HIIff vIJru 1,jizI]rj1IIA' B nepnoft o6taCrn OAun pa6ouni

Ba rrac .qo6rrsaer 0,1 xr aJIIOMI4H!1g utn O,l It1. HI{KeJIfl. Bo eropofi' oflnagTz 4na 4o6sI'z

, rcr aJrroM lr1vrfl. B AeHb rpe6yerca 12 -renosego-lracoB TpyAa, a AJIS 4o6sruN y Ky. HI4Ke'-iE

B AeHb tpe6yerca y2 ueloeexo-qacoB rpyAa'
o6e o6.rracrr4 rrocraBJrflror 4o6srrsrft MeraJrJr Ha 3aBoA, rAe AJI,fl HylrcA [poMbIrrrJIeHHOCrZ

IpOLIBBOAI4TC,fl cnllaB aJIIOMI{HI4fl III HI4fteJIfl, B KOTOpOM na 3 Xr aJIIOM?IHIIa npllxOAHTCS

1 xr nraxe;ra. flpn arou o6nacTlll AoroBapIIBaIoTcff Me)fi.4y co6ofr BSCTIII 4o6stuy MeTa"IJC'3

rax, vro6rr BaBo.q Mor' [pout3Becrrr nau6o.nsnree RorxqecrBo cnJIaBa. Cro.nsxo HllJlorpa-v-

MOB CIIJIaBa nplz TaKI4X yCJIOBI4ffX SIICSAHeBHO CMOIICST IIpOI',IBBeCTTa aaeo4?

sHaKa yMHolrceHrrfl n npuH

o.[Ho rl.fiTrrgHaqHoe. flooro
6onsrue I{crkTHHoro. H.aft

6] 
HafiAvre Bce BHaqeHvrfl a, rpl4 Kalr{AoM r43 Koropbrx ypaBHeHI'Ie

,' _ lr+ a + 31 =lx -" - 31 - @ + 3)2

rrMeer eAlnHcrBeHnsrfi Hopenr.

V-reHrzH AOJI]fieII 6g.n yUnO;1CI4Tb .4ByBHaqHOe TII4CJIO na rpiixaHaqHge I4 paBAeJI?ITb

[porISBeAeHIIe fla lrflTlurSHarrHoe. o4uaHo oH He SaMeTIIIJI

BarrvcaHHble pflAoM ,4ByBHar{Hoe u rpiixauaqHoe qzcra 3a

loryqeHHoe rlacrHoe (narypa.nsnoe) oxaeaJlocb B ABa pasa

BCe rpll qficJra.

o
Kouupoaanue, PacnPocrPaHeHue u

2016. tr{s,{arelrcrao <HaquonalrNoe o6paaoeasrer' O 2016' HOy MIIHMO
uctrorbBoBaHtre r *or*"p*"*"* t1"r"i 6eg nucluesnoto paspeue'uff npanoo6lagatelei Ee Aonyc(aeTc:



BAPI,IAHT 19

Otnaemon n aadanu*ru 7-72 a,6ns,efi,,cfl, r+enoe vucJlo unu KoH,evruan lecatnurt-
n'an 0po6u. SanutaufiLe vuctlo 6 none ofiLaerna 6 ftLerecrrle pa6orntL, aarneJw
nepeH'ecuflt'e e?o e BJIAHIT OTBETOB Ni 7 cnpao& otrL tr,owepa coofitaerrlcnlaq-
rcute"o aaOantun, H,a+uH,a,n, c nepeoti fi,netLovfiu. Itacrcdyru ryuQpA, ar-Lav <<MutuAc>
u aatua,tnAK) rluwufite a otnOenantoti rcnemoq,rce 6 cootlaefiLctnauu c npuoeilivr-LbL-
Jttu 6 dnarune o6paaqamu. Eduu,ut4bL usJweperuuic nucarnb ,r,e H,Afla+o.

rlacrr 1

--l B rcnzre Etenrr Mo-noxoeeq <,floAapox MoJroAbrM xosfifir&M> 11114gsrcff perlelr nr,rpo-I ra c qepHocJrp(BoM. ,{;ra nupora Ha 6 .rerosex cJreAyer r,ears lf\ (pynra qepHocrr.rBa.
Crco.nrrco rpaMMoB rlepHocJrllBa cJreAyer BBflTb AJrfl nr{pora, paccrrrzTaHHoro na 9 qe.rro-

sex? C.ruraftre,.rro 1 Synr paBeH 0,4 Hr.

Oreer:

-l 
Ha 4uarpaMMe rIoKaBaH cpeAHnft 6ann yqacrHrrnor 10 crpaH B recrr4poBa*vrn yqaqr4x-

AuarpaMMrr naft4rare crpaHy, n xoropofi HarrMeHbrrrufi cpegnnft 6ann cpeAr,r Bcex rpel-
craBJreHHbIx crpaH Enponsr. B orsere Harrr4rrrzre cpeAsrari 6arr e aroft crpane.

520

510

500

490

480

470

460

450

440

430

420

4to

400

Orser:

O 2016. IlaAarenbcrBo (Harlnoranbsoe o6paaoaarze>. O 2016, HOy MIIHMO
fdEpoBaHffe, pacnpocrpaHeHffe ff EctrotbaoBaxtre B KoMMepqecKtrx rlerffx 6eg uucruessoro pa3peneHufl lpanoo6la4arelefi ne 4onycxaerca

E<EtrtrBtrtrq9
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94 ET3. TNNOBbIE SK3AMEHAUI/OHHbIE BAPI4AHT'

t-g-l Ha rner.rarofi 6yrrare c rcJrerrcaMr{ paaMeporyr 1 cnn x 1 cu
raao6parxena rpalerlr4a (cnr. pncynox). Hafi.g:are eij nno-
rrlaAb B HBa/4paTHbrx caHTrrMeTpax.

l 1cu

Oreer:

I4ropr c nanofi peurr,rJrr,r rronararbcfl Ha KoJrece o6oopeHufl. Bcero Ha HoJrece 40 xa6uu
rro HIIIX 2l - cepble, 13 - BeJrdHbre, ocraJrbHbre - KpacHbre. ICa6unr[ no oqepeAr,r ncr
xoAsr rc nnatSopMe AJrfl rocaArcr{. IJaftAure BepoflrHocrb roro, uro tr{ropr fipofta
r npacnorZ xa6znre.

Oreer:

[t] 
HaIlAure KopeHb ypaBHeuun (* - 4)' = -243.

Oreer:

T 6-l AC u BD - ArraMerpbr oxpylnnocrr4 c rleHrponn O. Vrcn ACB
paBeu 2L". Haftgr.rre yroJr AOD. Oreer ,4afire B rpaAycax.

Oreer:

a ? 
-1 (DyHHqua a : f@) onpeAerleHa Ha rurHrepBaJre l-2; 61. Ha pzcynrce uao6paxctiH

eti npovaeo4noti. Onpege.nure, cnoJrbxo cyqecrByer KacareJrbHbrx n rpaSraxy c

y : f(x), Itoropbre rrapaJrJreJrbHbr npflMoir A = 3x + 4 rrJrrlr coBnaAaror c ner?.

Oreer:

O 2016. I{s,qarerlcrgo <HaqnoHarLHoe o6paeonaaue>. O 2016, HOy MIIHMO
Konupoaaxue, pacnpocrpaHeHue t trctrorb3oBaxue B KoMMepqecltux rleJrfix 6eg nucruessoro paapeueHtrs npaaoo6,ra4areleti ne gonycxaerc:

a: f'(x)
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-;_l O6tiinn HoHyca paBeH 152. {epea cepeAr4uy Bbrcorbr napaJrreJrbHo ocHo-dl
BaHI4IO ItOHyCa npOBeAeHO CerreHl4e, KoTopoe flBJIgeTcfl ocHoBaHIAeM

c roft )rce Beprrrr4nofi. Hafignre o6siju MeHbrrJero Ko-

rlacrr 2

MeHblrrefo HoHyca
Hyca.

Oreer:

E Hafisure BHar{eHr4e Bbrpa}neHn" (JE - JsXJS * rtr).

Orser:

-10-l flpra rennneparype OoC pe.nsc rrMeer !,Jrvrry lo=I5 wr. flpz BogpacraHr,rr4 reMneparypbr
rlpol4cxoAr4T TeIJIOBOe paclrr4peHr,re peJrbca, IlI elo AJrvrHa, Bbrpa]rdeHHafl B MeTpax, MeHfl-
ercfl ro BaHoHy l(t") = lo(1 + ofo), r4e a = t,2 . 10-5 ('C)-1 - Hoe6$zrlr4eHr reuroBoro
pacrrl4peHvrfl., t" - reMrleparypa (n rpa4ycax I{e.rrscza). flper xaHofi reMrreparype peJrbc
yqJrtr:r'vl'rcfl, na I vrnr? Orser Bbrpaor,rre B fpaAycax I_{enrcraa.

Orser:

I{ropl, n llanra Hpacflr sa6op aa 18 qacoB. flaura r,r Bo.rro4a Kpacflr Eror }rce ea6opII
sa 24 qaca, a Bo"no4a Ia }Iropr - Ba 36 qacoe. 3a cxo.nsno rracoB MaJrbrrr4F{r4 rroxpacflr
ea6op, pa6oraa erpotivr?

Oreer:

E 
Hafigure HarrMeHbrrree BuarreHr4e eynHqran a = x" - 4x2 + 4x + B na orper"e [o; ra].

Oreer:

He aa6y0bnle rlepeH,eerrLu 6ce orrlaennw e dnantv onL*etloe J\li 1.

[n* aanucu peuleH,uti u orrL6erno6 u,a aailanua 13-19 ucnontaytirne
OTBETOB Ni 2. Sanutuume crr,avana Howep 6bLrlonH.fl.eJwo?o aadan+ua
u m.d.), a aanleJw ruonvoe o6ocnoaanudoe petueH,ue u onL6erl. Omeetnac
aanime uiirnrco u paa6opvueo.

BJIAHIT
(L3,14

SA|LUCbL-

lil a) Peurn're ypaBHeHr.re +-*-9-*8=0.
tg" x lgx

6) Vxamure HopHH, nprzHa,qJreffiarr{fie orpeorcy
DIr 

IzI
O 2016. I{s4are,rrcrao <Haquoxaalroe o6paaoranlle>, O 2016. HOy MIHMO

KonnporanHe, pacnpocrpaHenae Ir ucnorbaoBaHue B KoMMepqecftux qersx 6eg nucruessoro paapenenus npaRoo6la4arelefi He aotrycxaercfl
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96 ET3. Tt,4NOBbIE SK3AMEHAUI4OHHbIE BAPI4AHTbI

i 141 B npanxnbHofi rrerbrpilxyro;mHoft uupauuge SABCD r,ce p66pa paBHbI 1. Toqxa F -L -- I cepeAuua pe6paAS.

flocrporZre rrpflMylo repecer{eHrrf rlJlocrcocrefr SAD v- BCF-

Har?Arate yfoJl Me)fi,qy rlJlocrcocrflMl4 SAD tr BCF.
a)

6)

[q 
Peurrare HepaBeHcr uo 2Iog 

1xz 
_ +,*;\2(+*' 

*1) < log,r-0"* - (3t'* ax + L).

Ocnonanue vr 6orcosas cropoHa panno6e4peHHoro rpeyfoJlbnllxa paBHbI 26 vr 31

COOTBETCTBEHHO.

a) .{orarxure, rrro cpeAHgfl Jrvrlg.:lrg- TpeyroJrbHl4Ha, [apaJrJleJlbHafl ocHoBaHr4lo' nepeceKa-

er oKpylKHocrb, BrII'lcaHHyIO B TpeyroJrbHxFt.

6) HafiAure AJrrrHy orpe3na erofi cpe4neir. nvrttuu, saxrloqtiHHoro BHyrpI4 oKpyltcHocrrl.

sHBaps IIJIaHI,IpyeTcfl BBgTF, Hpe,qI{T n 6anxe Ha CyMMy 0,3 MJIH py6.nefi Ha

Mecfiua. Vcrosflfl ero BoaBpara raKoBbI:

1-ro .rrzcna Ha)fiAoro Mecflrla AoJrf Bogpacraer na 9oh rro cpaBHeHuro c KoHIIOY

npeAbr/qyqefo Mec.flIla;

- co 2-ro no 14-b qNclo Halrc.Uoro Mecflrla neo6xo4ravro BbIrIJrarI{Tb rracrb AoJIra;

- 15-ro q.vrc6ra rcalrcAofo Mecflqa AoJrf ,qoJrlrcen 6rrrr Ha oAHy Lr ry )fie BeJII{qIuIHy MeHbLtri

AoJTra na 15-e \II4cJIo npeAbrAylr{el'o MecflIla.
Karcyro cyMMy HylIcHo BepHyTb 6auxy B Ter{eHI.'Ie BTopOIo roAa KpeAurOr,auvs'?

trq] 
Hafi4ure Bce BHarreHr4fl napaMerpa a, rpv Ka]fi,4oM r{3 Koropblx HepaBeHcrBo

3x5 +llx+4lx-a+31+

Bl,rnoJrHflercs AJIfl Bcex BHarr ewuft x .l -4;

*a-51 +{4va5a25

V.{eHraK ,qoJr}fi,eH 6u.n yuno}r(r4Tb ABygnarrHoe q}IcJIo Ha rpex3Har{Hoe I4 paBAeJII'ITb

[por43BeAeHr4e Ha vertrpiixanar{Hoe. OAsaxo oH lre BaMerI4JI SHaHa yMHo}fieHI'Ifl }I np

HsJr Barrr4caHHbre pfl.[oM AByBHarrHoe u rpiixeHaqHoe qI4cJIa Ba oAHo nsrl4SHaqnoe. fli
oroMy noJTyrreHHoe rracrHoe (riarypa-rrr,noe) oxaaaJlocb B ceMb pao 6o;rrure IzcrIzIHHori

Haft4lrte Bce rpl4 rrI4cJIa.

O 2016. tr{a4arerrcreo <,Haquosalruoe o6paaoeauue>. O 2016. HOy MIIHMO
Korupoeasue, pactrpocrpauenue r ucloJb3oBaHue B (oMMepqecxnx Ilensx 6ea nuctuessoro paspeueHufi npaeoo6lagarelefr He AonycKaercr

15
24

2Px

- 11.



BAPLIAHT 20

Orneemom rc aadantunm 7-12 a.anflefiLca, rtenoe q,ucno utuu ttoH,evH'an dec*muv-
u,ax 0po6a. SanutuufiLe q,ucno 6 rlone ofiLaelrla 6 rrleftcffLe pa6omoL, sarneM
nepeH,ecume e?o e BJIAHK OTBETOB J\i 7 cnpa6& otll tr.owepa coonloetncnoA-
rcute?o aa,daruun, tu&vuH,an c nepaotl K,net,oaLftu. Kamdyn qu(ppA, lvarc <<MwHAc,,

u aarlf,rnAto nutautle e orndenanoti ,cnefiLoq,rce 6 coorlaeffLcrnouu c npueeOiitdtdbL-

Mu 6 6nantrce o6paaqamu. EduruurybL usMepen'uri ruucannb rue H'A?IcIdo.

rlacrr 1

-I flo rapu$HoMy uraHy <.flpocro Karc AeHb)) co cqiira a6onenra KoMrraHrlfl corosofi cBJrBrr

xarx4rrft AeHb cuutMaer 22 py6. Ec.nra Ha crrery ocraJrocb ne 6o.rrrure 22 py6., To Ha cJre-

4yroqufi AeHb HoMep 6.norcupyror Ao rronoJrHeHr{s c.rajra. Cerogua JInsa rroJro}rcr4Jra Ha
cpoft c-riir 500 py6. Crcorsxo 4nefi (nx.rrroqa.r ceroAHsrrrgurZ) oHa cMo]fier rroJrbaoBarbcfl
re.ne$onovr, He rrorroJrngs cqiira?

Orser:

--;-1 Ha pprcyHne )rcrrpHbrMpr ror{KaMrz noxa3aHa cpe.qHecyrorrHaff reMneparypa BoBAyxa

lrr.rcra Mecsqa, rro Beprr,rxailv - TeMneparypa B rpaAycax I-{e"rrscua. [rna HarJrflAHocrr4
,rcr{prrbre rorrr{r{ coeArrHeHbr tunuefi,. Onpe4enure no pvcynny, Kanoro r{t4cJra cpe.qHecy-
Torrnafl TeMneparypa 6rr.na nara6o.nsurefi. aa yraoaHHbrft nepzog.

'c
8

6

0
15 l_6 17 18 19 20 2L 22 23 24 25 26 27 28

napm 1959 e.

Oreer:

O 2016. Ilagarerlcrno (HaqtroHarbHoe o6paeoaaure>. O 2016. HOy MIIHMO
Kouuponauze, pactrpocrpaHeHtre u ucnorbaoBaHffe B ftoMMepqecKux rleffrx 6eB nucLMeHHoro paapeueHffs npaaoo6ragarereii ue gonycxaerca
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98 ET3. TilNOBbIE SK3AMEHAULIOHHbIE BAPL1AHTbI

Hafi4zre rrJroilIaAb rpeyroJrbnr4na, BeplrnHbr Koroporo uMeror rtoop.ql,IuarsI (1;7), (4;7),
(e;9).

Orser:

fine (pa6pnrcr4 Bbrrrycnaror oAr'rHa]coBbre crijnna AJrfl aBroMo6znsnrrx $ap. flepnaa $a-
6praxa Bbrrrycxaer SOok erux criixo.n, Bropaff - 70%. flepnaa Sa6puxa nrrnycxaet 3oi,

6paroeaunsrx creino.n, a Bropas - 4%. Haftgure BepoflTHocrb roro, rrro cryqafino r1'-
ureHHoe B MafasrrHe creKJro oxalr(ercff 6paxonannrrm.

Oreer:

E 
Haft,qvre KopeHb ypaBHeHr4n log2(6-x)=5.

Oreer:

OAran yroJr rrapaJrJreJrorpaMryra 6olrrue Apyroro sa 12". Hafi4rare 6onstssuf,i yroJl rrapa-r'

JreJrorpaMMa.

Orser:

O 2016. I,Iagarelrcrao <,Haquouamsoe o6paaoraxne>. O 2016. HOy MIIHMO
Kourporarre, pacnpocrpaHeEue z ucuorb3oBartre B KoMMepqecKux rIeJflx 6eg uucruessoro pa3peueHtrff nparoo6ragareleri He 4onycxaerca
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a6cqzccofi xn. Hafigure BHaqeHZe rrpolroBo4Hor? SyHrcrlura f (x) e rorrne .ro.

Orser:

-T-] B rcy6e ABCDAPTCTD, rolrnrr E, F, E, u F, flBrrflrorcfl cepeAr,rHaMv p66ep BC, DC,
BrC, u DrC, coorBercrBeHHo. O6riirvr rrpr4oMbr, orcenaeMoft or Hy6a rrJrocnocrbto EFF'
paBeH 36. Hafi,gure o6rtiwr rcy6a.

Orser:

O 2016. I,Ia4arerrcrro <Haqzogarsuoe o6pasoeaHrer. O 2016. HOy MIIHMO
Konupoaaxue, pactrpocrpareHre r ucnorbaoBaHue B lcoMMepqecKsx rlerffx 6ea nucruennoro paaperueHus rpaeoo6la4ateleft ne 4onycxaercn

99

I

I

I

Fl
----+

p
d
f
 
c
r
e
a
t
e
 
b
y
 
e
l
v
r
ik



Et-3. TilnoBblE OK3AMEHAUI4OHHbIE BAP'IAHTbI
100

Iilacrs 2

Haft4rare BHatIeHne Bbrpal*eHl4" J32 to" f -Vaztt"'T

,{na narpeBaTeJrbgoro sJreMeHTa HegoToporo npu6opa gftcIIep}IMeHTaJIbHO 6rr'na IIOJI} IeHa

BaBr4crrMocrb reMnepaTypbr (n Helrnunax) ot BpeMeHr{ pa6otrr: f (t) = To + bt + atz ' rge

/ - epeu'fl B Mrulgyrax' ?o =1600 K' a=-5 htfuruuz' b=]-Dl K/rvrzu' ?IseectHo''rro

npr{ reMlleparype HaIpeBareJIbHoIo aJIeMeHra cBbIIIIe l-870 IC npra6op Mo}fier }Icnoprl'Irb-

Cff, rr6gToMy ero HygtHO OTKJIIOIII4Ts. HafiAute' qepe3 Ka6oe nara6o'nlruee BpeMfl IIocJIe

HalraJla pa6orrr HylrcHo ornJrrotlrarb npz6op' Oteer 4afire B MrrHyrax'

Otser:

Orser:

Orser:

[n*sa'nucupeuleruutluo,rl6efn,o6n'aaadan+un13_lgucnonaayit'tne
TTBETOB NA 2. Sanutuutne cH,&v&tLa 

'Lowep 
sbLnonH'n'eJwozo aaoan+un

u m.d.), a SanLeM nonruoe o6ocn'oaant'H'oe perueH'ue u o/rt'6etl' Ornoetnuc

aanime viimreo u Paa6oPvuao.

MorOpnaa JIoAKa npoIIIJIa IIpOTIIB TeIIeHYIfl peXra 55 ICM III BepHyJlacb B IIyHI6T oTIIpaB-

JreHr{fi, BaTpaTIIB ,ra o6parnsrfi nyrr na 6 -r MeHbIIIe' Hafi4Iare c6opog1b JIOAI6II B HSIIO-

Isu}IrHOfi BOAe, ecJrr4 cnopocTb TeiIeHIIfl paBHa 3 Hnt/v. orser 4afire B KlIJIOMeTpax

B IIAC.

l-n-l Haft4rre naN6onsuree aualleHre $ynxqzN A=!3tgr-l3x+5 na orDeBKe l-it Ol'- L+ I

Oreer:

He aa6y0bfrLe flepeH,ecrLu 6ce ofrl^etnac a 1nanue om6en7'oe Jt'li L'

BJIAHIT
(13, 14

SA|LUCbL'

[Gl a) Peruzre YPaBIreHr4e 4tg' x'

6) Hafilzre Bce KopHr4 sToro ypaBHeul4fl' rlp?ruaAJrexcailIfie

B npaeu.mnoft 'rerrrpiixyronlnofi uzpauurc SABCD ece pii6pa paBHbr 1' Toqxa F

."p"4"rru pe6pa SB, G - cepeAr4na pe6pa SC'

a) floctpoftre npawryo repeceqeHr{fl rlJlocxocrefi ABG u GDF '

6) Haftlnre yroJl Melr(Ay rlJrocnocrflv,u ABG u GDF'

r?";T,1Tffi;*lT;??:TxHi;"9"3"'.'?;"T3J"f;#"#3'"'u"'4areaeftEeAonyc(aeTcE

+3=0.
.t"(?.t

rr -1

tafl I

rpoMe)nyrxy I -;4tr l.L. -l
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E 
Peurr.rre HepaBeHcrso g' - 10'3'*1 + 81 > 0.

-;--1 ,fllarona.rrs AC rpsMoyroJrbHr{Ra ABCD c rtrenrpoM O o6pasyer co cropoHofi AB
'" I yro.n 80.. To.rra E rretxut BHe rrpflMoyroJrbul,Ina, npuvtiu IBEC:L20".

a) ,{oxaxure, rrro ICBE: ICOE'
6) flpsmas OE nepecexaer cropouy AD npawroyroJlbnl{fta B rorlne K. Haftgnre EK,

ecru urcBecrHo, qro BE:I2 u CE:20.

-1;-1 1 annapa 2015 ro4a VIrla:e Cepreesrau BBflrr B 6asxe 1 nnn py6"neft B KpeAIlr. Cxeua
r ' I r"rrrrrutg KpeAr4Ta cJreAyroil{aJr: l--ro .lrulclra Ka}r{Aoro cJreAyroqero Mecffqa 6anx

uarrucJrser 2oh Ha ocraBrrryrocff cyMMy AoJIra (ro ecrs yBeJII{qLrBaer AoJIr sa 2o/o),

BareM IrIeaH Cepreenrav ilepeBoAr4T n 6anrc n"nariilx. Ha xarcoe Mr4HllMaJIbHoe rcoJrl{qecrBo

MecffqeB l41,a;g_ Cepreeezu Molr(er BBflTb r(peAr4T, .no6rr elrceMecgr{Hbre BbIrIJIarrr 6rrnu

ne 6o.nee 200 rrrc. PY6;lefi?

-]tl Hafi4zre Bce sHarreHvrfi. a, [pr4 KilrcAoM pr3 Koropblx ypaBHeHVe

I
!0a+..l_Z+8x-x2 =ax*3

rrMeer errrHcrBeHnsrfi xopenr.

--.;-_l Bce -r.nenrr rcone.firofi fiocJre,qoBareJrbHocrlrl flBJlflrorcfl rrarypaJlbHblMr4 illacJlaura. Karx-
rv I .urrft -rnen erofi noc.rreAoBareJrbHocrl{, HarInIHaff co BToporo, t:z6o e 1"3 paa 6o.nrure, -rrz6o

n 18 paa MeHb11re [peAbrAyrrlero. Cyrurvra Bcex qJreHoB rlocJleAoBareJrbHocrl{ paBna 6075.

a) Mor*er Jru rrocJreAoBaTeJrbHocTb cocToflTb Lt3 4nyX v.nenon?

6) Moxcer JrLr [ocJreAoBaTeJrbHOCTb COCTOflTb LI3 rpiiX V;lenor?
s) Kanoe nara6o.nruree RoruqecrBo TIJIeHoB Molrcer 6rrts s fiocJleAoBare.nsnocrra?

O 2016. I4agaremcrao <Har1uosalrsoe o6paaonaxuer. O 2016' HOy MUHMO

KotrupoBa'ue, pactrpocrpageHile E ffctronbsoBaHue B KoMMepqecxux rlersx 6eg nucruessoro paspenetus npasoo6laaarelell se Aotrycftaercs
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BAPIIAHT 2I

Orneenronr rc aa}aruu*m 1-12 flanflerncn ryenoe q,ucno unu ,eovevH'a'n' decannwv-
u,ax dpo6a. Sanutuurne q,ucno 6 rLoJLe onloerrla a fiLerccrrle pa6omtL, 3&rtLetw

rlepeH.ecurne e?o e BJIAHIT OTBETOB JV 7 cnpaaa orL tr'oMepa coorneefiLcrnoq-
rcu+e"o aaAavua,, ruavuH,an c nepooti Knerlovttu. Itamdyrc ryu(PpA, arranf (MuruAcr)

u s&nnrrlAto rLuulurne e omilenaru,oic rcnetnovrce a coorrlaerrlcfiLouu c rupueedirurLbL-

Jvr,u 6 dnarurce o6paaqamu. Edunut4bL uswepeu,urt nucanrLb rue HAcIct+o.

r{actr 1

B Hnaprupe, r'Ae rrpolnr4Baer Ba.nepzfi, ycraHoBJren npu6op yutlra pacxoAa xo"no4noi
eo4rr (cuiiruun). 1 nrons cqtjr.{vn roKaBbIBaJI pacxoA 147 xy6. M BoAbr' a I urols -
158 xy6. u. KaHyn cyMMy ,qoJr)fieH BarrJrarr4rb Banepufi Ba xoJloAHyro BoAy 3a IrIroHb.

ecJrr,r qeHa aa 1 xy6. M xoJroAHofi no4sr cocraBJlfler 20 py6. 70 xon.? Otser 4afire
n py6.nax.

Orser:

Ha pucyrixe rror1aaano rroMeHeHr4e reMrreparypbl BoBAyxa Ha nporslrcenun rpdx cyroF:.

flo ropraeoHTa;rlr ynasbrBaercff Aara 14 BpeMff, rlo Beprlllxarrfi - aHalIeHI4e reMrleparJ,?iJ

B rpaAycax I{e.nscNa. Onpe4erzre ro pncyHrcy pacHocrb Me}KAy nau6o.nsrueft ra narauen;-

urefi reuneparypoft BoBAyxa 19 ,qexa6ps. Orser gafire B rpaAycax IJ,enlcua.

tr"C
2

1

0

-1
-2
-3
-4
-5
-6
-7

0:00 6:00 12:00 18:00 0:00

18 4ena6pa

6:00 12:00 18:00 0:00 6:00 12:00 18:00 0:00 6:00

19 4exa6pa 20 4ena6pa

Orser:

O 2016. I,I:4arealcrao <,Hauuosamsoe o6paaoeaHue>' O 2016. HOy MIIHMO
Konuponanue, pactrpocrpagegue u uclorbBoBaHue B KoMMepqecrux qergi 6e3 nHcsuessoro paspeueHils nparoo6la4areleii ue 4onycxaerc-:
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--;_l HalZ4zre nJroilIa,ub rparreullu, uao6panciinnofi Hau I r.rrerqaroft 6ynnare c pacMepoM KJIerKrr 1 cnn x 1 cll
(crur. pncynor). Oreer 4afire B HBaAparHbIx caHru-
Merpax.

Orser:

=l 
Hafi.4zre HopeHb ypaBHeHl4ff

Oreer:

=-l 
B verupeixyroJlbHl4x ABCD BnllcaHa onpylrcHocrb, AB = 8 ,

BC = 4 n CD = 25. Hafi4rare ueretipryro cropoHy uetsrpiix-
yIOJIbHIUIKa.

Oreer:

Ha pucynrce raso6parxensr rpaSrax Synrcqvu a : f@)
rz FcacareJrbHan K HeMy B Toqxe c a6crtraccofr xn. Hafr.-

Ar,rTe SHaqeHr{e

He .ro.

nponeeo4nofi @yrixquu f(x) B roq-

Oreer:

O 2016. lls4are"rrcrso <,Haquosamsoe o6paeonauue>. O 2016. HOy MIIHMO
Konzponaune, pactrpocrpaxenue tr uctroJbBoBaHue B KoMMepqecKtrx rlersx 6es uucruersoto paapemeHus upaaoo6la4areaefi He AonycHaercs

\

I cvr

--4 | flo orabrBaM nonynarelefi Mvxaz.n Mzxar?roeuq oI{eHIrJr Ha4urxnocrb AByx rrHrep-
Her-MaraBr4HoB. Bepoarnocrs roro, qro nyffinsrfi ToBap AocraBflT vrl vraraazua A,
paBHa 0,81. Bepo.rrHocrb roro, rrro oror roBap AocraB.flT r4B MafaBZHa B, paBHa 0193.
Mraxaz.n Mxxafiros[rr BaKaBaJr roBap cpagy e o6oux MafaBI4Hax. Cqzras, qro IlHTep-
Her-Maraor4nsr pa6oraror HecaBr4crrMo Apyf or Apyra, nafr.gure BeposrHocrb roro, uro
Hrr oAIIH Mara3r.lH He AOCTaBVT TOBap.

Oreer:

= 0,2.
3

19 -7x
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El-3. TilnoBblE SK3AMEHAUI/oHHblE BAPyIAHTbI

to4

HairAure o6stirvr MnororpaHHlzrca'

B* C' TIPaBI'IJIbHofi tPeYrolsnofi
putttg, a 6oxoeoe Pe6Po PaBHo

BeplrI,IHaMrr Koroporo J{BJIflIorcfl roqrcra A' B' C'

rrp'""*", ABCATBpI , rrJrolrlaAb ocnoBaHraa Horopoii

7.

Oteer:

Oreet:

?lsnynxraAnrrYHKr
exaJrld aeroNro6urvlcr vr

sa 25 Hvr 6o.nr'rue' qeM

BecrHo, rrro oH nPu6ltrt
nattre B rcr{JloMerpax B

Oreer:

MelrcAy noropbrMl4 60 Hryr, oAHoBpeMeHHo Br-

I4anecruo, lITo B r{ac aBToMo6raluct [poeaifiae]

Oupe4e.nzre cxopocrb BeJrocl4rreAvrcra' ecJII4 I1:-

2 iaca 30 rvrranyr rloaxce aeroMo6rarlacra' Orse:

tlactr 2

lD

f-tl Haft4ure cosct' eclu sin "=-| v ue (n; 1'5n)'

[.na nonyrreHr4fi Ha al(paHe yBeIuqeHHOro raao6pa]fieHl4fl JIaMlor{KI{ e 'na6oparopl4l{ HC-

rroJrbsyerca co6raparoqafl JIL,IH3a c TJIaBHHU cpoHycHblM paccToflHl4eM 1 = 35 cryr' Pac-

cTo.sHr4e d,, o.r Jrlrrrsbr Ao JIaMIIOqKI4 MOII(eT l{3MeHflrbcfl B flpe'4eJlax oT 35 AO 60 cr:'

a paccrofl IIue d., or JrlrHsbl Ao sHpaHa - B IIpeAeJIax or 240 EO 280 cm' ?leo6paxe-

1 1 'l' Y*u*""t"
Hrre Ha EKpaHe 6y,qer udtxuwr, ecJlt4 BbIrIoJIHeHo coorHorrreH"" e* Ot-- t'
I{a IcaKoM Har{MeHbIIIeM paccTo fl:FIVIV- OT JItlHSbI MO}I{HO IIOMeCTI4Tb JlaMnoqKy', uto6lt e'

zao6paxerr '.ie:Hasxpaue6luo.I6THIaNI.otserBbIpaSI{TeBcaHTI{MeTpaX.

Oreet:

B, pacctoanze
BeJIOCI4TIeAUcT.

BeJIOCUTIeAUcT.

e nynHr B na
qac.

t-D-_] Haft4rare Har4Meubrxee sHarreHl4e cpynHqrara y =

Otnet:

o
Iloruporauze, Pacfl PocrPaHeHile

He aa6y0brne tuepeuecrrLu 6ce on1'6errlot' e 6nau'rc on1'aelnoe N 1'

2016. Ilte4arelr"tuo oHuo'o?tu"oe o6pa-aoeauuet' O' 2016' HOy MUHfvIO

u trcnorb'oBaHtr" t *ott"pt!"i"" 'lutoi 
6e3 nucruexsoto paspeue'qs npanoo6lagateleu He Aonyc(aeTct
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/!na aanucu petueH,uti u onl6en'Lo6 na aailan+un 73-19 ucnonaagtint'e

TTBETOB Ni 2. Sanutuurne cH,avana H,owep 7bLflontua.etwo?o aadaruun

u m.0.) ' a SaffLeM flonHoe o6ocn'oeansdoe pe|uevue u of'rLgefiL. Orneetnu,

eanime vi)rnrco u Paa6oPvueo.

BJIAHIT
(13, 14

SCLfuUCbL'

a)

6)
E Penrrate ypaBHeHrre 4' -2'*3 + 7 = 0'

Vnarxrare KopHI4 gToro ypaBHeHra'r' rIpI4HaAJIeE(aIr{I4e orpeoxy [t; +].

-17 1., B xy6e ABCDAFrCrDrece pii6pa paBHbI 4'lHa ero pe6pe BBt orueveHa roqKa K rar"'
14 i ,ro" xa = B. .Iepes to.r*, K n C, [poBeAena nJrocxocrb cr' flapaJlJleJrbga'fi npawrofi BDr'

Aoxaxcure' trro ArP:PB,=2'1, rAe P rorrfta ilepecer{eHl'Ifl nJlocKocr}I c[

c pe6porvr ArBr.
HaitAzre yroJr HaKJroHa rrJrocKocTl{ c{, K IJIOCHOCTI4 rpaHI',I BBLCp.

a)

6)

1Kl Peurure HepaBeHcrno logr'-n ('*' - 3r) > togr, -o(tz * - 20 - 3x'z)'
t'' | -r-1 r-l

,^-l gerupijxvfoJrr,Hr4K ABCD Brrr4caH B oFcpylnHocrb, npvtudu cropoHa CD AI'IaMerp
ro I 

"r"t ""ntr(Hocrr4. 
flpo4o.nmeHr,re [epreHAl,InyJrgrpa AH K Allarouanu BD [epeceKaer

cropoHy cD s rorrKe E, a onpyll(Hocrb - B rol{He F' npzudu ,FI - cepeAl{Ha AE'

a).{oxaxnTe'r{ToverupiixyroJlbHl4ftBCFE-napaJIJTeJIorpaMM.
6) Haft4ure rrJrorrlaAb uerslpdxyroJlbHuKa ABCD, ecJII4 I4sBeCrHo' qro AB:5 n AH :4'

'-l31,uexa6pg.20l4rogaArrroHB3flJIe6aHre1u:rrrpy6.rrefiBKpeAI,IT.CxeuaBbInJ]aTbILa | -. ol *^-"^A-- ,rorrrnnnn ^nar\rnrrroFn rlont 6arrx gaqHcJflgT npoqeHTbl
KpeArrra cJreAyroilIas: 31 ,qeKa6pa raxcgolo cJIeAyIOqero IOAa 6anr naquclser npoq€

Ha ocraBruyrocfl cyMMy AoJIra (to ecrr yBeIur{I4BaeT AOJIr Ha onpeAe'ntlnnoe IcoII4tIecTBo

lpoIIeHToBj, ,ut"t Anton [epeBoAI4T ouepe4nofi Tpagrx' Anron BbITTJTaTIIJI KpeAIzT 3a

ABa rpaHrrra, nepeBe,qo " ,r"pu"rfi pae 510 ruc. py6.rrefi, no eropoft - 649 rslC' py6left'

fIoA xaxofi [poIIeHr 6anx nrr4aJr KpeAI{r Arirony?

Hafi4rar:e Bce sgarleHl4fl IIapaMeTpa cI, [pI{ Ka}I(AoM I43 Koropblx 4'rra;rro6ofi ttup"t (t'; u)

-- | .ueftCreuTeJrbHbrx r{?r.eJr u 14 U BbIIIoJIHeHo HepaBeHCTBO

13sinu - Tlsinrz + u - 2al+ Slsinu -2u -a -fl < f0'

-t.- l Ha.uocxe HaIII4CaHO 6Olee 35, no MeHee 49 qe'nux qUCeJI' cpeAnee apz$vlerualecRoe
rv I ;;;;;;;rr paB'o b, cpe4nee apnsrvreruqec*oe Bcex norro*{rrreJlbHblx 143 HI4x panuo 14'

acpeAHeeapusruetuqecHoeBcexoTpllqaTeJlbHblx:I4g:ts-vl-xparrro-7.
a) Cxonlno ql4ceJr HarII2IcaHo ua 4ocxe?
6) KaHnx rrvcer Harrr,rcaHo 6O.nlrue: rroJrolfirrreJlbHblx I'IJIII Orprrqare.nrnHx?

e) Kaxoe nara60.nrruee KOJrrzr{ecTBO rroJro}r(I4TeJIbHbIx r{uceJl MOrrceT 6utr cpe4u :f,nx?

O 2016. tr'Is4aremcrno <Haquoualrxoe o6paaoaarue>' O 2016' HOy M{HMO

IdonupoBaHffe, pactrpocrpaHeHxe u ucflorb3oBat"u u *o*t"pt""""* q""ti 6e3 [xcbMeHHoro pa3peueHufl npanoo6lagarelei He AoflycKaercff
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BAPHAHT 22

Omaemom rc aalantunm, 7-72 fl,anfl,etlcfl, qenoe vucJlo unu KoHevHn* 0ecntnuv-
u,a* 0po6a. Sanutuutne q,ucno 6 rlotLe ofiLoerrla 6 mercctle pa6omuL, salneJw
tuepevecurne e?o a BJIAHIT OTBETOB Ni 1 cnpa6a, otn Hnruepa coonloefiLcrnoA-
rcu+e"o salantun, H,aquH,&a, c nepeoti NnefiLoalr.u. Itamdyrc ryu(ppA, aH'arc <<MuH,Ac>

u a&nnnLAK) rlutrlurne e otnlenau,oti nnemorLr{e 6 coorllaenncn'Lluu c npuae0irurubL-
Mu 6 6nantrce o6pasryanu. EdunuqbL uarruepeu,uti nucartlb I'Le HAJIaH'o.

rlacrr 1

Czcrevra HaBrrraq[fi, BcrpoeHHaff B crrr4Hxy cauo.ndTHoro KpecJra, un$opnnupyer rlacca-
)filrpa o roM, .rro noriir rpoxoArrr Ha Bbrcore 33 000 $yros. Bsrpaazre Bblcory no.niira
B Merpax. CuNrafire, qro 1 Syr paeen 30,5 cu.

Oreer:

Ha 4raarpaMMe nor{acaHo pacflpeAeJreHr.,re BbrrrJraBnrr IIt HKa s 11 crpanax M?Ipa (n rrrca-
uax ronn) aa 2009 ro4. Cpe4N npeAcraBJreHHbrx crpaH nepBoe Mecro rro BbIn.rIaBHe IILTHFia

sanvrmaJrvr CIIIA, oAr4nHa"4qaroe Mecro - klpan. Karcoe Mecro BaHIzMaJIa Pocct'ts,?

800
700
600
500
400
300
200
100

0

Oreer:

O 2016. He4aremcrao <Hauuosamsoe o6paaonaxre>. O 2016. HOy MIIHMO
Itonuporauue, pacnpocrpaHeHtre a ucnonb30BaHue B ftoMMepqecxux rIerflx 6eg nNcruessoro paspeueHus rpaaoo6ra4areleft He gonycxaercs

trtrEEEtsc!-AE
SSS6JScsEltsSiSmHE{qF{F:gsp=r{
E E s s E X # E s QE
pa fr s$
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urL-
LCM

.64-

vc,,
L{,bL-

acca-
)riira

'bIc.fl-
TIHKA

-=--l lIjlafi.I4ure AilLr]fy MeAr4aHbr rpeyroJrbHr4r(a ABC, npoee4einrioftu I IIB BepIxI4Hsl C, ecrru cTopoHbl HBaApaTHbIx I(JIeToK pannsr 1.

Orset:

- 4 | Harapenrce 16 nupolxxoB:8 c vrscolr,3 c a6noHaMI4 u5c JIyKoM. Hacrs HayraA BbI-

6zpaer oArru nr{poxox. HaftAr.rre Bepoflruocrb rofo, r{To oH orca}fierc.fi c MflcoM.

Orser:

=_l 
Hafi.qure Kopeub ypaBHeHrrfl x2 +9 =\x -l)2.

Orser:

-61 B rpeyronburdxe ABC AD - 6uccet<rpr{ca, yron C paBeu 23o, yrol CAD paeen 49'.
HafiAute yro.n B. Orger 4aftre B rpaAycax.

Oreer:

- ?-1 Ha pucyHrce uao6pamtin rpaSux A = f '(x) - ilpo?IoBoAnor? SynrqNrn f \*) , oupe4errtin-

sorZ na fiHrepBaJre (-13;S). HaftAure KoJrr4lrecrBo ror{ex MaKcLIMyMa SynHquI'r f \*),
rrpr,ruaAJrexcalqnx orpesxy [-a;o]

Orner:

O 2016. I4s4aremcrno <Harruosamsoe o6paaonatue>. O 2016. HOy MUHMO
Konrpoaauue, pacnpocrpaHeHue u ucnorb3oBaHue B KoMMepqecKux rreJrsx 6ee nrcsuessoro pa3pemeHffs nparoo6lagareleft se Aonycxaercs

fcfl
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108 Ere. Tl4 nOBblE SK3AMEHAUI,4OHHbIE BAPhAHTbI

OcnoeaHraeM rpflMorl rpeyfoJrbHofi
nsrfi rpeyroJrbHr.rn c KareraMn 6 u
Haft4r.rre eii 6orcosoe pe6po.

rrpkrSMbr cJry)nr4T rrpflMoyfoJrb-
8. O6rdrvl rppraMbr panen 120.

Orser:

[€-l HarZ4rare BHarreHpre Bbrpa]rceur4 fl 80'24 . 100,32 .

?Iropr z flaura Hpacflr aa6op
15 uacon, a Bo.rro4a lr I4ropr
ea6op, pa6oraa nrpoiirvr?

Oreer:

He6onslroft ms.rr,rx 6pocaror noA ocrpbrM yrJroM cr, H rrJrocnofi ropnaonra.rrrnofi rroBepx-
Hocrrul SeMJII{. Marccraua.rrbHafl Bbrcora no.rrtira Mflrr}rna, Bbrpa}rceHgaff B Merpax, onpeAe-

t) ^o
Jrflercff Sopwry.nor? H =:-(L-cos2a), rAe u0 =2G m/c - HarraJrbHafl cnopocrb M.flrrr{-49'
Ica, a g - ycnopeHrae ceo6o4noro rraAeur{.fl (cuuraftre g = 10 M/c\. flpz xaroM Har{-
MeHbrrreM SHaqeHr{\4 yrJla cr (n rpa4ycax) vravux npoJrertrr HaA crenofi ssrcorofi 7,45 v
Ha paccrosnuu I tt?

Orser:

rfacrr 2

12 qacoe. flaura ra Bono4a Kpacflr gror )rce aa6op aa
sa 2O qacoB. 3a cro.nsxo qacoB Marbrrr4rrr noxpacflr

3a

t 1rl Hafi4Iare rorlny MaxcraMyMa Qynxquz y =(2x-3)cosr-2sinr +2, npnnaArreffiarr{yrc

npoMe'nyr"r 
[o'f)

Orrer:

Orser:

He aa6y0brle nepeH,ecrlu 6ce orlaerlbL 6 6nanrc orn6etlo6 Ni 1.

@ 2016. I{a4are;rrcrno <Haquoua.nrnoe o6pasoaaauer. O 2016. HOy MUHMO
Konupoeauue, pactrpocrpaHeHtre u rcnonb3oBaHue B RoMMepqecr"x qerxi 6eo nucrmenuoro paapeueHus npaBoo6raAarenefi ue gonycxaerca

I
I
I
I
I
I
I
I
I

<>.
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,[nn aanucw perueH,uti u otrlaerrloa rua aa0a,H'u* 13-19 ucnontagtirne
OTBETOB NA 2. Sanutuurne cHaq'&na ,LoJvrep GbLrlonH'neMo?o sadaH,ua
u m.0.), a JarrLeM nonruoe o6ocruoeantruoe peraeH,ue u onlaerrl. Otneetnw
eanitne virnrco u paa6op,tuao.

BJIAIIIT
(13, 14

3&rLUCbL-

E a) Peurzre ypaB'eHlre zsir'[, 9 ""t(;. ") . Jdcosr = 0.

6) Hafi.qzre Bce rcopHr{ orofo ypaBHeHras, nprrHaAJrextalrtrIle rpoMe}rcyrry | -6n; - 5n l.

A 
Brrcora qlrJrr4HApa paBua 3, a pa4xyc ocHoBaHNa paeen 13.

a) flocrpofire ce-renl,re \vrurlrApa nJrocnocrbro, rrpoxoAflIrlefr napan.neJlbHo ocrll \vIJrutH-

Apa, TaK, .rro6rr nJIoIrIaAb orofo celleHlulfl par;aanacs 72.

6) HarZ.qzre paccroflHlre or [Jrocnocr?r ceqeHlrfl Ao qeHrpa ocHoBaHIiIfl qr4Jr]rHApa.

E 
peurure HepaBeHcr"o 2l+rosar' +2.lrlr's'+ 

= 
t (;) "1(3x++)

-16 I YersrpiixyroJrbHr{K ABCD Brrr4caH B onpy}rcHocrb, upuviiwr cropoua CD 4ldaMerp
erofi orcpylrcHocrra. flpo4onncenlre repreHAr,rrcyJlflpa AII rc AllaroHanu BD repecenaer
cropoHy CD s rotrfte E, a oxpylr(Hocrb - B Touxe F, upzu6rvr Ff - cepe.qllHa AE.

a) ,{onaxxre, rrro uersrptixyroJlbHr4x BCFE - napaJIJIeJIorpaMM.

6) Hafi4rzre rrJrorr{aAb verrrpiixyroJrbHrar{a ABCD, ecilil IrIBBecrHo, qro AB :6

n Arr :2J8.

15 mrnapn rrJraHr4pyercfl Bosrb lcpeAr4r
TAKOBbI:

- 1-ro .qncJra Karrc.4oro Mecflrla AoJIr
npeAbrAyrqero Mecsqa;

- co 2-ro no l4-e sucno Ka'fiAoro Mecflrla neo6xoAranno BbrrrJrarr4Tb qacrb .qoJII'a;

- 15-ro qr4cJra KalrcAofo Mecflqa AoJrr .qoJrlrcen 6srrr Ha oAHy t4 Ty ]fie BeJIrrtII4Hy MeHbrrre

AoJrra na 15-e qI{cJIo npeAbIAyIrIeI'o Mec.flIla.
CHo.nsrco [poqeHToB or cyMMbr r{peAr,rra cocraBJrffer o6u1aa cyMMa AeHer, Koropyrc
Hylrcno BbrrrJrarrirb 6aHxy Ba Becb cpon Kpe.qztoeaHzs?

O 2016. IlgAaremcrgo <HauNosursoe o6pasoaauuer. O 2016. HOy MIIHMO
Konuporauue, pacnpocrpaHeuue I ncnorbaoBaHue B KoMMepqecKux qerfix 6es nucrmesuoro pagpeneHEs npanoo6lagarelefi ue 4onycrcaerca

e 6aHHe ua 11 MecflqeB. Vc.noens ero BocBpara

BOSpaCTaer sa 3o/o rro cpaBHeHl{ro c KoHqoM
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110 ETE. TTNOBbIE SK3AMEHAUI.4OHHbIE BAPI4AHTb1

@ 
Haftgzre Bce BHaqenr{fr flapaMerpa a, flpra Ha]fiAoM pra Koropbrx MHo]fiecrBo sHaqeurari

3r+3-2ax
Synxquu y =

x2 +2(2a+1)r+ 4a2 +4a+2
coAepxclrr orpeaox | 0;1 l.

t-itl a) flpune4r4re npr4Mep HarypaJrbnoro .uvrclra, Koropoe n 15 pas 6onrure cyMMbr cBoux
IIHQP.

6) CyulecrByer Jrrr HarypaJrbHoe lrrcJro, Koropoe

n) Hafi4nre Bce HarypaJrbnbre r{lrcJra, Koropbre
qnsp.

n 21 pas 6onuue cyMMbr

e 15873 paea 6omure

cBorrx qu$p?

cyMMbI cBor{x

O 2016. llaAarerrcrso <Haquosanruoe o6paaoaaHxer. O 2016. HOy MIIHMO
Konrporarue, pacnpocrpaHeHtre u qcnorbaoBauue B ftoMMepqecftilx qerEx 6es nucrveusoro paapeuentrs npaBoo6taAarerell He Aoffycxaercs
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Omeemon, rc aa|antunm 1-12 a.6nnefiLcn, ttenoe vucno uJLu ttoH,erud&fl' iecntnuv-
nan 0po6a. Sanrutuurne vucno 6 none onl6erL& 6 rrlerccrne pa6omtL, SarneM
rlepetuecunne eoo e BJIAHIT OTBETOB N I cnpa6& orl tr.oMepa coonlaenlcrneA-
rcute?o sadanus,, HavurI'afl' c nepeori rcnernoar,ttu. Itamdyn qu(ppA' lH,&rc <<MuruAc')

u s&nnrrLAK) rluulurne e omlenuruoft, Nnerrlovrce 6 cootrLaerncnlauu c npuaeOiH,tLbL-

Mu 6 dnan+rce o6pasqanu. Eduu,uqbL uawepenuti nucarnb H,e HA?Ictr,o.

tlacrr 1

24

20

16

L2

8

4

0

-4

-8

Orner:

O 2016. I4a4arealcrao <Harruosamsoe o6paaosauue>' O 2016. HOy MIIHMO
Konnpoaauue, pactrpocrpaEeHtre fi ucnotb3oBaHue B (oMMepqecKux rrersx 6eg uucruessoto pa3peileHtrs lparoo6aagareleri ne 4onycraercs

--i-l Ha 6eriaoroJroHne <.Eera,> oAr{H Jrr..rrp 6enszHa crol{r 32 py6. 20 xon. Bo4ure.nr sarrvrlr

s 6ax 30 .nurpoe 6enszHa r,r KyrrrrJr 6yrrr.nny BoAbI Ba 22 py6ta. Cxo.nsrco py6rcfi. cAaql4

oH rroJryqlllT c 1"000 py6nefi.?

Orner:

2 | Ha 4uarpaMMe rrolcaoaHa cpeAHeMecfiarnafl reMneparypa BoBAyxa e MuHcHe sa narxAsrfi

Mecsq 2003 roRa. flo ropuaoHTaJrra ynasbrBarorcfl Mecsqbl, rro Beprl4rcaJrl{ - TeMrlepa-

rypa B rpaAycax I-{enscraa. Onpe4e.nure no
reMrreparypy B oceHHI,Ie Mecflrlrr 2003 ro,qa.

Ar{arpaMMe nara6onrruyro
Orser Aafire B rpaAycax

cpe.4HeMecffrIHyIo
L[e.nrcras.
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lt2 ETe. ThnoBbrE SK3AMEHAt_lilOHHbtE BAPT4AHTbI

Hafignre rrJrorrlaAb rparrerlrlrd, neobparndnnorZ Ha

rc.nerqarofi 6ywrare c paoMepoM rcJrerrra 1 cm x 1 crvr

(cnr. pncynon). Orrer 4aftre B KBaAparubrx caHrpr-
MeTpax.

Oreer:

Bceryr naqlreHTaM c noAoapeHlreM Ha rerrarrrr AeJraror a:r'aJrvr3 KpoBra. Ec.rrra ana.nr{B Bbr-
fiBJrfler rerrarr4T, To pe3yJrbrar aHaJrlr3a Ha3brBaercfl noJroEwrreJrbHbrM. V 6o.nsnsrx rena-
rr4ToM rrarlr4eHToB aHaJrr{B 4atir no.noxrrrreJrbubrr? pesy.nrrar c BepoffTuocrbro 0,9. Ec"nu
naqlreHT ne 6o.nen renarr4ToM, To aHaJrr{B Mo)rder Aarb Jro}rcnsrfi no.noEc}rreJrbHbrfi pe-
ByJrbrar c BepoflTHocrbro 0,O2. LIssecruo, .{ro 66% [arIr4eHToB, rrocrylaronlr4x c noAo-
gpenr4eM Ha rerrarr4r, geficrnrlreJrbHo 6o.nsnsr ferrarrrroM. Hafi4rare BepoflTHocrb roro,
IITO PESYJIbTAT AHAJII{34 Y IIAIII4EHTA, NOCTYNI{BIIIETO B KJIIIHI,IKY C IIOAOSPEHIIIEM HA IC-
rrarrzT, 6yAer rroJrolr{r4TeJlbHbrM.

Oreer:

F-l HafiArare KopeHb ypaBHeHr{n \'T9-3r =5.

Orser:

B rpeyronbHlrne
Haft4xre yro.rr B.

Orser:

ABC AD - 6r,rccercrpvrca,
Orser 4arZre B rpaAycax.

yro.n C paBen 38o, yron CAD panew 44'

1

-af +4t3 -7t2 -st-b.
3

BpeMfi B ceKyHAax, IzISMepeHHo€

B ceKyHAy) n uomenr BpeMeHu

B npaeu.nruofi verrrp6xyro"rrsnofi tupamu.qe Bbrcora paB-
na 6, 6orosoe pe6po paBHo 8. Hafi4zre eij o6rdm.

Orser:

O 2016. llagarearcrao <HaquoHusuoe o6paaoaauue>. O 2016. HOy MIIHMO
Koruponauze, pacnpocrpaHeHue n ficnorbBoBaHue B FoMMepqecKux qersx 5es nucsuesHoro paapemeuufi npaeoo6aagareleil He 4onycxaerca

[I Marepraa.nrnafi roqxa ABr4]rcercff npffMorrr.ruefino no BaKoHy *(t) =

rAe .r - paccToffHlae oT Tor{rcI4

c Haqara .qBr,r)fieulrs. Hafi4ure
t=6 c.

Orner:

orcqtjrannnerpax,f-
eti cxopocrr (n nrerpax

i\\i\i\i\
i

/l

/D.l---
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\-
I

E 
Hafi4rare BHaqeHr4e BbrpalrceHr{s. _lTJisin(-45.).

Oraer:

-10--l flpu agua6arllrrecxoM npoqecce AJrfi r.rAeaJrr,Horo raaa BbrrroJrHflercfl saxoH pVu = const,
rAep-,4aBJIeHIaeBraaeBrlacl{aJrflx,V-o6riiufagaBHy6rauecnraxNrerpax.BxoAe

oHcnepI,IMeHTa c oAHoaroMHbrM r4AeaJrbHr,rM raooM (4;la nero k =:) ua nava.nbHoro co-
?t

crofl]Ju:fi., B KoropoM const =2.102 fla.u5, raa Harrr4Haar clnr{Marb. Kaxofi naz6o.ns-

nrnfi o6tiiu T luomer BaHrrMarb ras rrpr4 AaBJreur4flx p He Hr,rlne 6,25.1O5 fla? Oreer
Bbrpaolrre n rcy6rEvecnr4x Merpax.

Orser:

-iil I'Ie o4nofi roqxn xpyroeoft rpaccbr, !\Jru:aa Horopoft paBHa 25 xm, oAHoBpeMeHHo B oA-
I

HoM HanpaBJreHuuI craproBaJlu ABa aeroMo6zrn. CxopocTb rrepBofo aeroMo6r4Jrrr paBHa
IL2 xm/u, r qepec 25 wruuyr nocJre crapra oH
Kpyr. Hart4r.rre cxopocrb Broporo asroMo6ur.fl.

Orner:

- 12 | }irafi.gure Hal{MeHbrrree BHaqeHze eyxxq wn a = J;\ Lhc + 40^-l

Orser:

Y.acrr 2

bL-

'eIIa-
1C_lz

pe-
oJO-
'oro.
r re-

44"

- -o,

HOe

)HU

onepelra,T nroport asroiuo6r,urb Ha oAraH
Orser 4arlre n xnn/u.

He aa6y0bn1,e nepeHecrnu ctce onl,aerrlat a 6nan+K onlaen'Loe JV 1.

,C

f a) Peruzre ypaBueune (r*' - sx - tz)(2cos.r + 1) = o.

6) Hafr.gvrre Bce HopHH ororo ypaBueHr{fl, rrpr4naAJrexcarque npoMe}fiyrrcy -l"j'

O 2016. I{a4arerrcrno <HauiloHarbHoe o6paaonauue,>. O 2016. HOy MIIHMO
Konuporauue, pactrpocrpaHeHue u ucnorbsoBar{ue B HoMMepqecxux qersi 6ea rucsuexHoro paspeueHuE nparoo6.ragareaerl ue ,4orycrcaercx

f-
t.

t,

,{nn sanucu petueH.uti u orrlgenl,oa na aailantun 13-19 ucnonaaytime
orBEToB N 2. Sanuu,urne cru&q,ana ruoJwep rbLnonrr,fletwo?o aa7anun
u rn.o.), a aanl,eM non$oe o6ocnoearc,H,oe perueruue u orlaetl. Omeetnuc
aanime vimrco u paa6opvuoo.

BJIAHIT
(13,14

SAnUCbL-

p
d
f
 
c
r
e
a
t
e
 
b
y
 
e
l
v
r
ik



IL4 ET3. T'4NOBbIE SK3AMEHAUI/OHHbIE BAPI4AHTbI

Borcpyr xy6a ABCDATBTClD, c pe6ponn 3 onzcana cSepa. Ha pe6pe CC, esara ro'txa M
rar{, rrro rrJrocxocrb, rrpoxoAgllafi qepeg Torrrr.,r A, B tt M, o6pasyer yroJl 15" c n.nocro-
crwo ABC.

a) flocrpofire rru:r,u:lr:- nepecerreHr,ra c@epsr r4 nJrocnocrrr, [poxo,qsu{efi qepes rovnu A,
B v. M.
6) Hafi4rare AJrr,rHy Jrvrlr'uvr nepecerreHr4ff rrJrocxocrr4 cerleuraa ra c$epsr.

t-it-l Peurure HepaBeHcrso 2.16-' - 17 .4-* + 8 ( 0.

rleruprixyfoJrbHr{K ABCD BrrvcaH B o}cpy}rcHocrb, npnuiiu cropona CD AI,IaMerp
arofi oxpylrcHocrrzr. flpogonxceHr,re nepfieHAr,rnyJrflpa AII rc Ar,IaroHanu BD ilepeceKaer
cropoHy CD s ro\rne -8, a oxpylrcHocrb - B ro\Ine F, npzudm ,FI - cepe,ql4Ha AE.

a) ,{oxarxnre, qro versrprixyroJr},Hun BCFE - [apaJIJIeJIorpaMM.

6) Hafi4ure urorr{aAb uersrptixyroJrbHmca ABCD, ecJrvr rasBecrHo, qro AB:5
u AI{=3.

B 4nyx uraxrax 4o6srearor a;rrouznrafi rrr HlrxeJrb. B nepnofi rxaxre I{Meercfl 60 pa6ovux.
xarx4rrfi r4B Koropbrx roroB Tpy.qrrrbcfl 5 .racoe B AeHb. flpr,r eronn o4nH pa6o.{[ft sa .rac

4o6rruaer 2 Hr a.rrronnvr:r.:,rfl- unu L Kr HlrxeJrfl. Bo nropofi uraxre I4Meercfl 100 pa6ouux.
rancgsrfi [rB Horopbrx'foroB rpyAr4Tbcfl 5 .{acos B ,qeHb. flpra orom o4ran pa6o.rzr? sa .rac

4o6srnaer l- xr anrolrvr:avrfl unw 2 Kr HrrneJrfl.
O6e rrraxrbr rrocraBJraror 4o6urrrfi vrera.nJr Ha BaBoA, fAe AJIfi Hylr{A rlpoMbrrrrJleHuocrE
rrpor43BoAr,rrcfl crrJraB a,rrroMr,IHnfi ut :r'vrnelrfl-, B rtoropoM na 2 Hr aJrIoMI4HI4fl npl{xoAurc.c
1 rcr HHKeJrfl. flpn aroM rrraxrbr AoroBapuBarorcfl Me]fiAy co6ofi Becrl4 4o6srv-.'
MeraJrJroB rax, vro6u BaBoA Mor nporaaBecr?r nau6onruree HoJrr4r{ecrBo cnJIaBa. Crco,rrri:
Kr.,rJrorpaMMoB cnJIaBa npu TardHx yc,'roBr{flx e}fieAHeBHo cMo}rcer npor4SBecTu sanog?

t 1g-_] Hafi4nre Bce BHarreur4fl napaMerpa a, AJr.s Kalr(Aoro rro rcoropblx rrMeer xotn 6r,r o4r:=

rcopeut, ypaBHeHrre tto - (o -2*)t * x2 - o = 2x.

Ha 4ocre Harrr{caHo 6onee 50, no MeHee 60 u,erux rrldceJl. Cpe4nee apvl@rvrerraqec}ic*

DTI4x rrrlceJT paBHo -3, cpe4nee apn$wrerfiqecnoe Bcex rroJro]rcr4TeJrbHblx I4B Hrzx paeno i.
a cpeAHee apn$wrernqecxoe Bcex orpl4llareJlbHbrx vIB :ntrx paeno -10.
a) CHo;rrHo rlrcer HarrncaHo na .4ocne?
6) Kaxux qurcer Hanr{caHo 6o.nsrue: noJro*cr{TeJlbHbrx r4Jrr4 orpr{qare.rrrnrrx?
n) Kaxoe nara6o.rrrnree KoJrrrqecrBo rroJrox(rrreJrbHbrx ltI4ceJI Mo)fter 6sItr cpe4u nux?

O 2016. I4sAarerrcrso <,Harlnosarlsoe o6pa:oaauue>. O 2016. HOy MIIHMO
pacnpocrpaHeuue tr uctronbooBaHue B rcoMMepqecftux qersx 6es nucsuegsoro paopeuenufl uparoo6ra4arerefi ue 4onycxaerc.:Kourporauue,
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Orneernom n aaOau,ua.m 7-12 fl,ana,efiLcn ryenoe q,ucno uilu KordevH,an lec*tnuv-
ruan dpo6t. Sanuu.uffLe wucno 6 noJLe on1,6errl& 6 frletecrLe pa6omtl, a&tLew
rlepeHecume e?o a BJIAHIT OTBETOB Ni 1 cnpaaa orL t{owepa coonlaerncmlA-
rcute"o aaOan+ux, rdcrt+uhLafl. c nepeoti rcnefiLoq,nu. ItamOyrc ryuQpV, arr,arc <<Jwur+Vc>

u a&nnfiLAto nuulurle e omOenanoti rcnemoauee 6 cootlaeftLctrlauu c npuaeilituH,br-
Mu 6 dnarurce o6paaqamu. EOuu,uqbl uatwepenuti nucanlb He HAcftH,o.

rlacrr I

--T_l Itor4a Ha pyccnl4r? fisrrx repeBoAr4Jrra gauracru,recnuft poMau )ICrc.ns Bepna <20 000.rrrdII
noA no4or?'>, fiepeBeJlrr tr eAIaH?rIIbI paccToffHl4fl To]fie. IlepenO4vnxu rrc[oJrb3oBaJrrr
notrroBoe rrii, n KoropoM [pr4MepHo 4 xra.rronnerpa. B peayJrbrare fiofiyrrurcff poMaH
(80 000 KI,rJIoMerpoB rroA no4oft>. Ho e l uopcxor,r.nrii ne 4 xz.rrouerp&, & np]rMepHo
5,557 rcnn. Ha cKoJTbKo KIdJIoMerpos 6orrilre noJryrrurocs 6u y nepeBoArruxoe, ec.nz 6rr
ottlrr HcloJIbBoBaJIr4 He [or{ToBoe nsei, a wropcxoe?

Orser:

Z I Ha 4narpaMMe noKaoaHa cpeAHeMecrrqHafi reMneparypa BoBAyxa B Cannr-flerep6ypre
3a Kalrc,qblfi uecaq 1999 ro4a. flo ropnaoHraJrrr yxaBbrBarorcfi Mecffrlbr, rro Beprr{Ka-
Jrur - reMrreparypa B rpaAycax
cpeAHeMecflrrHyro reMneparypy B

I{errcza. Onpe4e.nnre no,quafpaMMe Har,rMeHbrxyrc
1999 ro4y. Orser 4aftre B rpaAycax [e.nrcraa.

24

20 -'t--
li

16

l2

-- -l- '. l----

0

-4

-8
*12

aup marZ rcouizlo;rlanr C€H r OKT

Oreer:

O 2016. I{ogarelrcrno <Harltouutuoe o6pa:onauue>. O 2016. HOy MIIHMO
iionupoaanue, pactrpocrpaueuue u tctrorbooBaHue B HoMMepcecxux qerflx 6es nucruexsolo paopeuentrs npasoo6ra4areaefi ue gonycxaerca
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116 ET3. ThNOBbIE SK3AMEHAUI/OHHbIE BAPTIAHTbI

Cpegnaa ilLrlrwfl. Tpaleqr4rr
rxee ocHoBaHkre paBHo 10.
ocHoBaHr{ e Tpaleqlrvl.

paBHa 18, a MeHb-

Hairture 6o.nrruee

16 nupoutros: 7 c prr6ofi, 5 c napeHsev u 4 c
[[po]rtoK. HafiAnte BepoffTgocrb roro, rrro oH

Oreer:

Ha rape"nxe
6rapaer o4zH

Orser:

errrrHefi. IOna nayra,4 Bbr-

oralr(ercff c eurrrueft.

fl-] Haft4rare rcopeHb ypaBnelrufl (x + 4)' = 243.

Orser:

YersrpiixyroJrbHlrn ABC D
paBeH 116', yro;r CAD
Oreer 4alZre B lpaAycax.

Brrr{caH B onpy}rcHocrr. Vro;r A-BC
paBeu 72'. Haftgr4re yroJr ABD.

Oreer:

a ? | Ha pzcyHre zeo6panciin rpaQux A =f'(x) - ilporraBo4rioft SynHrlzz f(x). Hafttrare a6-

cquccy roqrcr4, n moropori KacareJrbuas x rpa@vry A =f (*) napaJrJreJrbHa ocfi a6cqracc

r.rJr4 coBna.uaet c nerZ.

Orser:

O 2016. I{a4aremcrao <Haquouusuoe o6paaonaaue>. O 2016. HOy MIIHMO
Konupoaauue, pacflpocrpaHextre u ucnorbaoBaHffe B KoMMepqecftffx qensx 6ea nucsueusoro paapeueHus npanoo6aagarereft ue gorycraerca

v: f (x)
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flpauoyro.n snrr fi [apaJr JreJr errr4 n eA o nkr c aH

cora Koroporo paBHbr 1,5. Hafi4ure o6rijvr
pa.qfiyc ocHoBaHrrfl r4 Bbr-

- BpeMfl, rrpo-
HaIIaJILHLII? mO-
: 2 truu.9epes

oKoJro qr,rJrrrHApa,

rr apaJIJIe Jre n 14n eAa.

Oreer:

Iilacrr 2

--tl Hairgtrre coso, ecrt4 sincx, = + "o.(o;

-To-l B xo4e pacnaAa paAI,IoaKr
-- | t

*(t) = mo'2-T, r4e mo (rvrr) - HarraJrbHafl Macca rr3ororra, f (rvruu)

Orser:

paAr,roaKTr{BHoro r430Tona ero Macca vMeHbrrraerc.fl rro SaHoHv

rrreArrree or HarraJrbnoro MoMenta, T (vrxn) - nepr4oA noJlypacnaAa. B
MeHT BpeMenrr Macca rroorona mo: 8O lrr. IIepuoA efo no.nypacna4a ?
cxoJrbxo Mr,rHyr Macca r4aororra 6y4er paBHa 5 rvrr?

Orser:

-11 -l Ba.ns vr fals nponaJrbrBaror rpff.qny aa 8 MZHyr, a oAHa fa.rr.s - sa 1"0 Mr,IHyr. 3a crconr-
Fco Mr,rHyr rrporraJrbrBaer fpflAny oAHa Ba.rrs?

Orner:

E Hafi4r.rre nau6o.nr'ree BHatreuue Synnqw a=x3-6x2+9x+5 Ha orpeane [0,5;2].

Orser:

0,5n).

He aa6y0bfiLe tuepevecn'Lu ace offLaeftLu, e dnanfi offLaerrloe JV 1.

- 1B-l a) Peruzre ypaBuenue 74. 4' - I .2' + 1 = 0 .-- | 6) Vnamzre HopHr,r aroro ypaBHeHr{,r, npr.rHaAJrexrarrlr4e orpeaxy | -+;- z1 .

O 2016. I,I:4aremcrao <Haquouuruoe o6paeonaHze>. O 2016. HOy MIIHMO
Konrponauue, pactrpocrpaueure u ucnorb3oBaHse B KoMMepqecKux rlersx 6ea nucruessolo paopeueHus rparoo6la4arereit He 4onycxaercs

flnn sanucu peruerruti u offL6erno6 dq, saOa,ruu* 73-79 ucnonaaytime
OTBETOB NA 2. Sanutuurne cHav&na ruowep obLnonrufleruozo aaOaruua
u m.0.), a aarneJw nonHne o6ocnooanur,oe petueH,ue u ornaerrl. Omaernac
aanirne virnrco u paa6opvueo.

BJIAHK
(13, 14
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118 Et-3. ThnoBblE oK3AMEHAUI4OHHbIE BAPhAHTbI

B ocnoeaHr,ru qerbrpiixyro.nrHorZ nrapavrr,r gw SABCD JIer*tI{r rrpflMoyroJlsuux ABCD co

cropogaMl{ AB = 4 vI BC = 6, ,(nunu 6oxoerrx p66ep nrapaMlaAbl SA = 3, SB = 5,

SD = 3JB.

a) ,(oxaxllre' rrro SA - Bblcora nI{paMI4,4bI'

6) lH'afi7:z"re paccrosHlle or BepIrrI4HbI A Ao nnocxocru SBC.

t 1b l Peruprre HepaBeucr "o 2tossxz +lrlr"ss+ =, (;)togo'z('*6)'

rleruptixyfoJrbgt4rc ABCD Bnlrcau B oxpylrcHocrb, npxutiu cropoga CD Ar4aMerp

erori oxpylrcHocrl{. flpogonmenl4e rIepreHAI,rKyJIffpa AH K A}IaroHan:z BD [epecexaer

cropoHy CD s roqxe E, a onpyllcgocrb - B ror{Ke F, npuu6vr FI - cepeAuna AE'

a) ,{oXaxure, rlro r{erblpiixyroJlbgl4K BCFE - napaJIJIeJIoIpaMM.

6) Haftlrare nJIoIIIaAb uerrrpiixyroJlbHlzlrca ABCD, ecJI?I IIsBecrHo' qro AB :3
yr AH :zJr.

flpe.qnpuru,rMareJrb Kyrrr4Jr BAaHrre 14 colvrpaercs orrpbrrr s HiiNI oreJlb. B ore.ne Moryr

6srrr cTaH.qapTHbIe HoMepa IIJIoII{aAbIo 30 XBaApaTHbIx MeTpoB vl HoMepa ((JIIoKct

nJrorrlaAbro 40 xna4parHbrx MerpoB. O6qaa uJIoIrIaAb' Koropyrc MolrcHo orBecrrr rlo.[

HoMepa, cocraBJrser 940 KBaAparubrx MerpoB. flpe4npzril4MareJlb MoEtet fio.qeJltlrb

OTy nJIoIIIaAb MelKAy HOMepaMI,I paBII4vHbIx TLIIIOB' KaK xOrIeT. O6uquuft HOMep

6yAer npllHocllrb oreJIIo 4000 py6"rreft n cyrxra, a HoMep ((JIIoKc> 5000 py6refi

B cyrKrr. Karcyro nara6o.nuuyrc cyMMy AeHer cMo'fier sapa6orarb B cyrKI'I Ha cBotiM

oTeJIe rlpeAnpltHIrMaTeJIb ?

sinr - bcos.r 1

I-lF-l HafiAr,rre Bce BHarre:f.vrfi b, npr4 KalKAoM r4B Koropblx ypaBHeHI,Ie sinr+cosr b+2

rMeer xorfi 6bI oAHo perueHllle Ha orpeaxe

Ha 4ocxe Halr4cago 6olee 55, no MeHee 65 rlenux trrlcer. CpeAuee apuSueruqecKoe

ETlrx qficeJr paBHo 7, cpegnee apusueruqecxoe Bcex floJloxc]rreJrbnblx IrB Hrrx paBHo 15.

a cpeAHee apu$ueruqecKoe Bcex oTpr4r{aTeJlbHblx ug :f'.vIx panno -5.
a) Cxo.nrno r{IrceJI Ha[I{caHo Ha ,4ocxe?
6) ICarCrx quce;1 HaIII{CaHO 6o.nsrue: II6JIO}I(I4TeIIby3bIx LrJrvI

e) KaXOe uav6o.nsuree KoILIqeCrBo nOJIox{IIITeJIbHbIX ltvceJt

ln nlt-.-l

14' 2 )'

oTpr{rIaTeJIrnrrx?
Mo)fier 6rns cpegu uux?

O 2016. trIa4arerrctro <Ha4uouallaoe o6pasoaauue>. O 2016' HOy MIIHMO
KontrpoBaHffe, pactrpocrpaHegue u EctroJrbaoBaHEe B KoMMepqecnux qelsi 6ea nuclueHuoro pa3peuextrs rpaaoo6laaareaeft He 'qonycxaercff
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BAPI4AHT 25

Otneemom rc aq.Aa,ruuflM 7-72 fl,enfl,efiLca, u/enoe vucno unu rcoHrcvvas, decs,tnuq,-
H'afl, Apo6b. Sanutuume vucno 6 none on1,6eftL& 6 ,Tlertcnne pa6on'tbL, aannetw
nepeH,ecufiLe e?o G BJIAHIT OTBETOB JYi 1 cnpaaa orL noJwepa coorrLaerrLcrntA-
nute?o aadandufl,, H&vuruafl. c nepaoti rcnefiLoqltu. Itaucdyrc quppV, aH,arc (MrLH,Ac>
u satua,rrlAto rlutrlurrle 6 ornAenbruoti Knernoq,rce a coorrlqeftLcfiLguu c rLpu^eACH,tdbL-
Mu 6 dnan+rce o6paaqamu. E}uu,utgbL uawepeH,uri nucanl,b H,e H.AilcHo.

rlacrr 1

--T-l Ten.noxo4 paccqlarau Ha 900 [accaxcr{poB vr 25 r{JreHoB KoMaHAbr. Kam4aa clacareJrbHasrl
IXJIIONKA MO}ICET BMCCTZTb 50 .{EIOSCK. KAHOC HaIuIMeHb[Iee qI4cJ'Io ruJIIoIIoH .IToJI}I{HO
6srrr na rerlJloxoAe, r{To6bl B cryqae Heo6xoArzMocrrr B Hr4x Mo}rcHo 6suro pa3Mecrlrrb
BCeX [aCCaEtIIpOB r4 BCeX rrJreHOB HOUan4Sr?

Orser:

--;-) Ha 4narpaMMe rroftacaHa cpeAHeMecfitruafl reMrreparypa BoBAyxa n Crrvr6epo[oJ]e Bael
xarxgrrrZ MecflII 1988 ro4a. flo ropzaoHTaJrrr ynaabrBarorcfl MecffIlbr, rro Beprr,rnaJrr{ -TeMneparypa B fpaAycax l{enscna. OnpeAeJrl{Te no ,quafpaMMe Har4MeHbruyro cpeAHeMe-
cflr{Hylo reMfieparypy B oceHHr4e Mecflr{br 1988 ro4a. Orser gaftre B rpaAycax Ife.nrclrn.

26

24

22

20

18

16

t4
L2

10

8

6

4

2

0

-2

Oreer:

O 2016. I{a4aremcreo <Haqzoualruoe o6paaonauue>. O 2016. HOy MUHMO
ItonzporauHe, pacnpocrpaHetfie z zcnorb3oBaHxe B RoMMepqecxux qersi 6ea nzcruessoro pa3peueH{s rparoo6-ragarerefi ue 4ouycxaerca

,l

p
d
f
 
c
r
e
a
t
e
 
b
y
 
e
l
v
r
ik



Er3. Tl4noBblE SK3AMEHAUI4OHHbIE BAPLIAHTbI
r20

Haft4r,rre rJlon{aAb rpaneqrrr' ueo6paxci'innoft Ha

xner.raroft 6yruare c pasMepoM KJIeTKII 1 cwr X 1 cll
(cu. pzcynox). Otner 4aftre B KBaAparnbrx caurr4-

MeTpax.

Orrer:

l- L-] B ner,otopofi uecrsoctz na6;noAenrrfl rIoKaBaJIrr:
l^r

l.Ecnnr{roHr,cKoeyrpoffcHoe,TOBepoflTHOCTbAO}rtAflBgTOrAeHr0'1'
2. I,cnvt r4roHbcKoe yTpO IIaCMypHoe' TO BepoflTHOCTb AOII{Afl B TerIeHI4e 4na paena 0',4',

3. BepoarHocrb Toro' r{To ytpo t llloue 6y4er rlacMypHbltvr' panna 0'3'

Haft'4rareBepoflTHocTbToIo'tIToBc.rryvaftHoes'fitrrftllrorrrcxrafiAeHbAo}I{Aarre6y4er.

Orser:

E 
HafiAnre HoPeHb YPaBHeHI{fl L2x -Ll

Orser:

1

4'

B rpeyrolbul4ne
Hafi.gure Yro.n B.

ABC AD - 6uccerrpl{ca'
Orser aafire B I'PaAYcax'

yro.n C paBeH 36o, Yron CAD PaYen 25'

x rpaSzxy QynHrlvu U = xB - 3x2 + 4x * E

Ornet:

flpsnnaa a=x+9
Hafiarate a6cqnccY

Orser:

B npannnurofi tPeYro.nrnofi
pe6pa AB, S - BeprrrlaHa'

rrlaAb 6oxoeoft rloBepxHocrll

Arrr4Hy orpeexa SQ.

gBJIflETCfl KACATEJIbHOI4

TOr{ttU KaCaHI/t.fl.

nr,IpaMI4Ae SABC Q - cepe'4rana

IrlasecrHo, '{to BC : 7, a nfio-

nfipaMuAbl PaBHa 42. Haiagzre

Oteer:

CM

IConupoaanue, pactrpocrpaHeHne u ucnorbsoBat"" u *oti'iiu;;;;;;""i 6ee nucrueHuoro pa3peneHuE npanoo6ra4arelei He AonycKaercr



t27BAPI4AHT 25

Y.aert 2

E Hairgnre BHarreHrre BbIpa,neHI4 " ffi

Orser:

-TOl Heaaeucpluoe afeHTcrBo HaMepeHo BBecrtr perlrunr HoBocrHbIX I,IuTepHer-nsganuft na
- - | ocHoBe orIeHoH uricfropwraruBHocrr{ 1, oneparraBHocrl.l S, o6senrl{BHocrrr ny6;rn xaqnit T,

a rarcx(e KarrecrBa cafira @. Kalrtgufi or4e.nunrft noxaaareJlb olleHltBaercfl r{rrrareJl.gMll

no 5-6an.nsnorZ urrcaJle qeJrblMtr rrutclrauvl or 0 Ao 4.

Ana.nrarraxrl, cocraBJrflrolq[e Soplryny pefirznra, crrl{Talor, .rro o6beKTI4BHocrb IleHrrrcff
BTpoe, a un$opllarr{BHocrb r'y1nuxa:4nr? - n4noe Aopoxce, rreM oneparllBHocrb 14 rcar{e-

creo caftra. Tanzwt o6pasovl, Qopnny.na [pI{HflJIa BrrA

, _31 + S+27 +Q 
.

A

KarNnn AoJrlrcHo 6brrr .{[c,'ro A, qro6u ilBna:r.ue, y Koroporo Bce oqeHrcl4 HaIa6o.ntntne,

noJryrrr{Jro per?runr 100?

Oreer:

1il IrIe nynrcta A n nynrcr B, paccroaHr.,re Me)fiAy KoropblMu 60 Hnn, oAHoBpeMeHHo BbIexaJIr4^- | asronfio6zrurcr LT BeJrocuneAvcr. IrlgsecrHo, rrro B rrac aeroNlo6l4rl,Icr npoeg]rtaer Ha 30 xnn

- 12-l Hafi4ure ror{Ky Mr4Hr{MyMa $ynxrlnz A = (6 -  x)cosx+ 4sinr + 6, npl4HaArlex(alqyrc

rrpoMe)nyr"r 
[o'i)

Oreer:

Orser:

He aa6y0bnne nepeH,ecrnu 6ce ornoenlat' o 6nau.N orrlaerrLoe JV 7.

O 2016. I{agare.nrcrno <Haquouarruoe o6paaonauue>' O 2016' HOy MIIHMO
Konupoaauue, pactrpocrpaueHue u uctroJb3oBaHHe B KoMMepqecfttrx qersx 6eg nucruesHoto pagpeueHus npaeoo6laAareaeit Ee AonycKaercE

6o.nrure, rreM BeJrocrrIeAI4cr. Onpe4enrare
\rro oH npu6rr.n B rlyHltr B sa 2 qaca 40
B FtIzIJIOMeTpaX B rIaC.

cKopocrb BeJrocxrleAvrcra) ecilil r{SBecrHo'
Mr{Hyr rros]fie aeroNlo6l4rvcra. Orser 4afite
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t22 ET3. ThNOBbIE SK3AMEHAUI/OHHbIE BAPL1AHTI

finn sanucu perueH,uri u otlaeftLor na sa|antun 13-19 ucnonuaytime
OTBETOB JV:' 2. Sanuu,urne cH.aq,ana. Howep rbLnonH.fl.ewozo sadan+ufl'

u rn.A.), a, aarrleJw rLoluLoe o6octtoeantH,oe petueH,ue u otlrefiL. Orneetntt
qarime 'LCnuto u paa6opvu6o.

BJIAHIT
(13, 14

3&rLUCbL-

[Gl a) Peu'are ypaBHeH]re .'iz.i,'(t +) .".(?* r) * cosr = 0'

6) Hafr.gure Bce KopHr4 arofo ypaBHeHr,rfl, npI,IHaAJIeBaIrII4e rrpoMe)fiyrny l-4n; -3"_1.

[i4-l pa.quyc ocHoBaH'rfl KoHyca paBeH 12, a Bbrcora HoHyca panria 5.

a) flocrpofire ceqeHrae Houyca nJrocxocrbro, npoxoAsIrleft qepec BeprlllHy KoHyca I4 B3€

r{MHo [eprIeHAI,IHyJIfl pHble o6paayrcIque.

6) HafiIllre paccroflHr4e or [JrocKocrra cerreHl/tfl Ao IIeHTpa ocHoBaHvfl FcoHyca.

f 1il Perurzre HepaBeHcrno log! (zs - ,' ) - atogu (zs - *' )+ 2 > 0.

rlerupiixyroJrbHr4n ABCD BrrrrcaH B oxpylnHocrb, npl4lltiu cropona CD - AI{aMerp gro

ogpylrcHocru. flpo4oJrlr(eHrre repneHAr,rxyJlflpa AII t* AI,IaroHaJII,I BD nepecexaer crop(

ny CD B TorIKe E, a oHpyllcgocTb - B TorIKe F, npraudnn ff - cepeAl4Ha AE.

a) Aoxaxcure, qro verupelxyroJlbnl4r{ BCFE - rapaJIJIeJIorpaMM.

6) Hafi,gkrre nJrorrlaAb verrrpiixyroJrbnvxa ABCD ecJrv I{sBecrHo' r{ro AB :

u AII: ![E.

B 4nyx o6.rracrsx ecrb rro 100 pa6our4x, KalrcA:sttt us Koropblx foroB TpyAl4rbcfl r
10 qacoe B cyr6rr na 4o6uue aJrroMrrHr4s ulJtpt :r.wne.ns. B neprofi o6nacrra o4un pa6r

,-ruir sa vac ,4o6sreaer 0,3 lcr aJrroMrrtvrfi. lrIru 0,1 xr HI4rceJIfl. Bo eropor? o6nacru P,t

4o6rrura .r rdr aJrroMraHr4fl B AeHb rpe6yerca x2 rtenoeero-qacoB TPYAa, a AJIff 4o6sI'l
y rcr Hr.,rFceJl,fl B ,qeHb rpe6yerca yz uenosexo-qacoB TpyAa.

O6e o6;racrrr rrocraBJrflror Ao6slrsrri MeraJrJI Ha 3aBoA, rAe AJrfl HylttA npoMbIrrrJIeHHocT

rlpor43BoAr4Tcfl crrJraB aJrroMlrHr{fl vr :r-rrneJrfl) B KoropoM na 1 rr aJIIoMIlHLtff npl{xoAlrr(
1 Hr nnge.na. flpn erovr o6nacrrur AoroBapllBalorcfl Me)fiAy co6ofi Becrl4 4o6stuy Mera.

JI9B Tard, -rro6sr BaBoA Mop rrpor43Becrrl nau6o.nruree HorrlqecrBo crlJlaea. Cxort,Ko Kl

JrorpaMMoB crrJTaBa npr4 TaHr{x ycJroBr4sx e}fieAHeBHO cMo}IceT IIpoI4SBeCTra earo4?

O 2016. I{aAarelscrso <,Hauuosalsuoe o6paaoeauue>. O 2016. HOy MIIHMO
Konupoaauue, pacnpocrpageHue E ucfloJbBoBanre B KoMMepqecxtrx r{eJsx 6ea nuclueHsoro paapeueHHs npanoo6lagareleii He AotrycHaercfl

           elvrik



t23BAPI4AHT 25

HafiAzre Bce BHaqeHIIff [apaMe'Ipa a, r1pla Ka]fiAOM I{3 IcoTOpbIx ypaBHeHI4e

9a+ =AX*4

r4MeeT poBHo ABa pe[reH]Ifl.

Ha 4ocxe Harrrrcago 6oree 45, tto MeHee 63 qenux qrlce,r. CpeAnee apu$nneruqecftoe
grurx qficeJr paBHo 5, cpe4uee apzsueruqecxoe Bcex [oJroxtrrreJrbHblx I.IS HI'rx paBHo 18'

a cpeAHee apu$uerzqecxoe Bcex orprrqareJlbHblx r43 :r.ux paBHo -9.

a) Cnonrxo rrl4ceJr HarII4caHo Ha Aocxe?
6) Kaxux IIIIICeJI HaIIIIcaHO 6o.nrrue: [OJIoxtIlITeJIbHbIx I4JIII

S) KaXOe naU6O.nsuree KOJII4TIeCTBO nOJIOIICI4TeJIsHsIx r{I4CeJI
oTprrqaTeJrbHbrx?
Molrcer 6rrrs cpegfi :o.v;x?

o
Kourpoaauue, pactrpocrpaHeHue

2016. I{agarelrctgo <,Hauxosa.rruoe o6paaoeauue'. O 2016. HOy MUHMO
s uclorb3oBaEue B KoMMepqecHux Ue"tgx 6es nucruesHoto pa3peueEus npaeoo6lagarelefr He AonycKaeTcs
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BAPIIAH'T 26

Otneetnom rc aadau,uam 1-72 fl,ctnfl,efiLcn ryeJloe vucno unu Kor+evH,afl, decsmuv-
ruaa 0po6t. Sanuu,unle vucno 6 rlone orrLaefiLa 6 tLevcrne pa6ornu,, aafiLeJw
rLepeH,ecurrle e?o e BJIAHIT OTBETOB Ni 7 cnpaaa ofiL rLowepa coortlaerncrntA-
rcutezo aaOan+ux, H,avuruae c nepooti nnerrlovttu. Kamdyrc ryuQpA, suani <<JwuHAc>
u BarLnmAK) lluuLurr,,e e ornOenantoti rcnentorute 6 coorrlcterrlcfiLauu c npueediH,rtbL-
twu 6 6narurce odpaaqamu. Elut+uqbL uatwepeu,uri nucaftLb rue H,Auur,o.

9acrr 1

9afirrsIe HJrIa[epbI - caMble 6srctpsre [apycubre nopa6.rrra. Heroropsre r{B Hr4x MorJru
paBBIrIBarb crcopocrb ,qo 20 yBJroB. flepeee4rare B RrrJroMerpbr B qac cnopocrb KJrr{[epa.
xoropsrfi AeJIaer 15 ya.rror. 1 yaen paBHflercff 1 nnopcxofi Mr4Jre B qac. 1 mopcxan MrrJrE
paBHflercs 1852 vrerpam. Pesy.rtbrar onpyrJrr4Te Ao qeJroro r{rrcJra Hr4JroMerpoB B rrac.

Oreer:

Ha 4uarpaMMe noKaBaH cpeAHl4fi 6ann yqacrHr4rcoe 10 crpan B Tecrr4poBanwr yqalIHX-
cs 4-ro HJIacca ro ecrecrBosHaHrrro s 2OOT ro4y (no 1000-6a-t.rrsnori rura.rre). flo 4an-
HbIM ArrarpaMMbl naftgure ql4cro crpaH, B rcoropbrx cpegnufr 6ann yuacrHLrnoB Bbrue.
r{eM B Benrpvrz.

550

540

530

520

510

500

490

480

470

Oreer:

q<qdqqBtrqG
H,]HHHHHHi-rrrriPi*
-H-*XHHPi\H(JF9XedLodl-P.Fq^vEFE=F
XFigr+-so*hrr# HS E gFa .D

O 2016. I{a4arellcrao <,HaquouurHoe o6pasonauHer. O 2016. HOy MIIHMO
Konupoaauue, pacnpocrpaHeEue ff ucnorbgoBaHue B (oMMepqecxux rlerai 6ea nucrmesuoro pacpeuensfl rpanoo6ragarereft ae gonycxaerca

           elvrik

           elvrik



BAPLIAHT 26 t25

Hafi4rare rJrorrlaAb
poM KJrerrcz 1 cnr

rrapaJrJreJrorpaMMa, 14 SoopalrceHHolo
X 1 cvr (cu. pucynox). Oreer 4afite

Ha RJrerrraroft 6ymare c paoMe-

B KBa,4paTHbrx caHTI{MeTpax.

lcm

Orser:

--;-t Po4zre.nrcxzfi xoulrrer Barcynnl 30 rraaJroB AJrfl noAapxoB AersM Ha onoHrlanrae yue6-

)rcr{BorHbrx. floAapHn pacilpeAeJrflrorcs cryvaftnsrm o6paeou. Hafi4Iate BeposrHocrb
TO|O, rrro Boee 40craHercfl rraSJr c ueo6pancenkreM )rcl4BorHofo.

Orser:

--7--1 Hafi.Aure Kopeub ypaBHeHr4.fl J* *5 = 2.
irt -

Orrer:

E 
B tpeyro.rrbHl'Ke ABC yron c panen 90', sinA - 11

t4'
AC = 10J3. Hafinure AB.

Orner:

Ha pzcynxe rzso6panciin rpa$vx nexoropofi $ynxqNz A = f (x). flonrayacb pr4cyHxoM,

-l
Bbrrrracrrrrre orpeAerriiunrrfi I,rHrerpaJr I t\*)a* .

_a

Orset:

O 2016. Ze4arearcrro <Haquouurnoe o6paaoaanue>' O 2016. HOy MIIHMO
I-.nrpoBagffe, pactrpocrpaHegue ff ffctronbooBaHue B RoMMepqecxux qersx 6es rucruesNoto paopeilextrfl lparoo6lagareleli He AonycKaercs
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t26 ET3. TNNOBbIE SK3AMEHAUNOHHbIE BAPI4AHTb]

T;_l ,(raarona.ns xy6a pann" J+g. Hafi.qure ero o6rijvr.tol

Oreer:

rlacrr 2

^t; 7r 7n
l--o-l HafiAnre aHaqeHr4e BbrpalxeHr4s. 6rl2cos:cos -llQ

=o

f 
Cnna rona B qeuz I (n aunepax) onpe4e.naercfl Hanpfl)fieHr4eM B qenu I4 conporr4BJleur.rer':

fT
aJrenrponpN6opa no BaKoHy Orvra: I = i, "ou 

U - nanpfl)fieHl4e (e so.nsrax), R - coilpo-

Orser:

TtrBJreHrze oJrexTpolpu6opa (n olrax). B enercrpocerb BnJrroutiir npe4oxpaHr4TeJrb, roropsri
rrJraBlrITcff, ecJru cvrJra rorca [peBbrrrraer 5 A. OnperyeJrrrre, Karcoe MI4HI{MaJIbHoe conporl4B-
JreHrre AoJr?nHo 6urs y grexTporrptt6opa, [oAxJrroqaeMofo K pooerr{e n 220 B, vro6rr cer=
lpo.qoJrlr{aJra pa6orars. Oreer Bbrpaar4Te B oMax.

Orser:

flepnaa rpy6a npofiycnaer na 1 Jr BoAbr B MrrHyry MeHbrr]e, qeM Bropas. Crco.rrrrco Jrrr-

rpoB BoAbr B MHHyry nponycnaer Bropaff rpy6a, ecJrr{ peoepByap o6rtimou 110 r ona
BanoJruffer na 1 wrnn 6rrcrpee, rreM rrepBaa rpy6a?

Orner:

E 
HarZ4rare nara6o.nrruee BHaqeHr4e $ynnquvt y =

Orner:

He sa6ydbnle ruepeH,ecrrlu 6ce ornoerltt e dnanrc afiLaernoo JV 1.

O 2016, I{agarerucrao <,Haquouarruoe o6paaonauuer. O 2016. HOy MIIHMO
I{onrpoaarre, pacflpocrpaueHue ff trcnorb3oBaHtre B KoMMepqecxux uerflx 6ea uucrueunoro pa3perxeHufl upaaoo6ra4ateleri He 4onycmaercn

t\t\t\

-
I
I
I
I
I
t-----t-.

-12-8x-x2.

           elvrik



BAPTIAHT 26
r27

,{na aanucu petueH,uti u orrl6en'Lo6 rua aa\au,un IS-rg ucnonuaytimeorBEToB Ni 2. Sanutuume cH&v&na H.oJwep abLnonH,fletwo?o sailau,unu m.0-), a 
^afiLeM 

ruOnruoe o60cruoearuH.Oe petueH,ue u, on1,6enl. omoernareartme virnrco u paa6opvuoo.

EJIAHIT
(13,14

SAnucbL-

@ 
a) Peunre ypaBHeHr,re cos2x - cosr = 0.

6) VHancure KopHr4, rrpr4HaAJrex(arqr4e orpeaxy

-4 I l^-tou"T"tHorl rpeyronlHorz nl4paMr4Ae MABC c ocHoBaH uem ABC cropoHbr ocHoBaHr4flpaBHbr 6, a 60xoesle pr!6pa paBHbr g. Ha pe6pe AC naxowlrcfl roq6 a D, na pe6pe ABHaxoArrrcs rorrxa E, a na pe6pe AM _ ror{Ka L, I/rssecrrro, .rro CD = BE = AL = 2.
a) .(onanczre' rrro orpe'o* DE co4eprxhr rleHrp ocHoBaHrrfl rrr,rpaMr{Abr.
6) Hafigure yroJl MelrcAy rlJlocKocrbro ocHoBaH u5{ u nJrocxocrbro, [poxoAarqefi rrepe'Toqnr4E,DvL.

E Peruure los1, 
rt @ - z)'z < z.

E 
B-uennucaHHafl olcpy*t'ocrb paeno6e4peH'oro rpeyroJrr,Hn*a Kacaercfl ero 6orcoeor? cro-poHbr.

a) '(oxancure, 
qro paAl'ryc erolz oxpylrc'ocrr4 paBeH Bbrcore rpeyroJrrbHr{Ha, olyrqennofiHa ocHOBaHr{e.

6) I'IenecrHo' rrro panr4yc erofi oxpylnHocrr4 e 6 pas 6o.rrsure papuyca nnzcannoft o*py'r-Hocrrr rpeyroJlr'Hr4rca' B xaxom orHorueHl'w roqKa t,aca'Lrs. enr4caHHoft onpylnHocrrzc 6onoeofi cropoHor? TpeyroJrbHvrta AeJrvrr ary cropony?

-n t MarneI? xoqer BBJrrb B KpeAr4r 1,4 ilr,Tn py6nefr.. floraruenve HpeAr4ra npo'cxoAr4r pa'B roA paBHbIMr{ cyMMaMI'r (Hpoue, Mo}fier 6srrr, noc.rre4Herl) noc.ne Harrr4cJreHrrfl npo-rIeHToB' cra'rca 
''porle'ra 10% ro4oerrx. Ha Ka*oe MvHr{MaJ]bHoe KoJrr'rrecrBo Jrer Mo-}Iter Mareerl ees$ KpeAI4T' '{ro6sr e*ceroAHbre BbrrrJrarbr 6rtnu He 6o;ree 820 rrlcs.rpy6nefr?

lil Hafi4zte Bce B'arreHrz'fl rlapaMerpa a, [pr4 rca]fiAoM LrB Koropbrx MHo]fiecrBo aHa.reuzft--t
$ynxqraz y = ---- 

3a J,3 -- 2ax
'- *'+ffi coAeplnr4r orpesoK [O;t].

-]ol Haaoe€iivl HarypaJrbHoe qucro naJIr{H,qpoMoM, ecJrr{ B ero AecflTr4qHo it sanneu nce qu$prrpacnoJroHteHbr ct4MMerpl'IrrHo (coena4amr nepBafl r4 nocJreAHaa r4zepsr, BTopafl rr [peA-rrocJreAHJrfl' n r'A)'Hanpzuep, qulcJra 121 u 953359 ffBJrflrorcff raJrr.r'ApoMaMlr, a 'ouc-na 10 ra 9bB9bB He ffBJrflrorcs- rraJrnlnpoMaMlt.
a) flpuee4r.rre rrpr4Mep qr4cra-naJrrdHApoMa, Koropoe AeJrrrrcfl. na 4b.
6) cro"rrrno cyr{ecrByer rrflTl,Icuarrnbrx rrr4ceJr-rra,rrlHApoMoB, AeJr5rrru4xc s na 4b?e) Hafi[tare AecfiToe rlo BeJrrrrrlaHe rrrzrcJro-naJrwnApoM, noropoe AeJrurc,fl na 4b.

o2016.tr{a4arelrcroo<HaqzouallHoeo6paaoaanzel'o2016.uovffi
pactrpocrpa'eHue tr ucnorbsoBaHtre B HoMMepq"c*"" u"r"* 0"" """ir"i"-oio^lurpit"""" npaBoooraAareJrei se Aorycxaercs

l^ DTil
IU;-IL 2)
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Omeemom rc saOau,usn 1-12 flanflerncn qenoe vucno unu rcoHnqnafl iec*muv-
rua* dpo6u. Sanutuume vucno 6 tuone ornoerrl& 6 tLewcfiLe pa6omaL, aarneJw
rleperueculrle e?o e BJIAHI{ OTBETOB JV 7 cnpaaa orL r+owepa cooftLaerlcmoA-
rcute"o aaOau,u*, t{&vuvafl c nepeofi Hnenlovrcu. Itacrcdyrc ryu(ppq, srr,arc <MuH,Ac,,
u a&tunfiLAto nuruurrle e omOenu+oic ,enernovrce 6 coornoeffLcrtlauu c npuee0irurubL-
Mu a 6nan+tte o6pasryau,u. Eduu,uqbL ualwepenuio nucanrLb He r{Alrcr+o.

9acrr 1

f- 1 I B .nernerr Jlafepe Ha Ka]fiAofo yqacrHr4xa noJraraercs 40 r caxapa B .qeHb. B "rrarepe
160 .{eroeex. Crco.rr}co Hl{JrorpaMMoBbrx lar{eK caxapa nona4o6urcfl Ha Becb Jrarepb
ira 6 4uefi?

Orser:

Ha 4zarpaMMe rronacaH cpeAHr4fi 6ann yqacrHr4xoe 10 crpaH B recrr,rpoBanr4t4 yqarqrzx-
cs 4-ro Hrlacca no MareMarrzxe B 2OOT rogy (no 1000-6a.n.rrnnofi urHare). Cpe4ra yxa-
BaHHIIX crpaH lrepBoe Mecro rrpzHaAJrexcrrr flnonvtu, 4ecaToe Mecro Hopnerrau.
Onpe4e.rrzre, Hanoe Mecro BaHr4Maer [,auwa.

560
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Oreer:

O 2016. I{agaremcrro <Harluosutnoe o6paaooaHne>. O 2016. HOy MIIHMO
Konuponanre, pactrpocrpaueHue H ucnorb3oBaHue B KoMMepqecxtrx qerffx 6es nucruessoro pa3peueHuff npaaoo6la4areaert ue 4onycxaerca

tr<1 ;trdEBBqq|j .-! = F s H < < H i>r-lt--=iqEJttlqHOEESgES!3a.:tr\'ris=;Fsdiri F{.E
rEHF

           elvrik
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- B I Haftgzre n.rloqaAb uerrrpiixyroJlbHr{Ka, raao6parntinHoro Ha KJrer-
.rarofi 6yrvrare c paaMepoM KJrerKV 1 cu x 1 crvr (cu. pzcyHox).
Orser 4aftre B KBaAparHbrx caHTr{Merpax.

Oreer:

---^ | B uaraavue rpld npoAaBqa. ICalrcgsrfi uB H?rx BaHflT c KJrr{eHToM c Bepoffrnocrrro 0,2..tl
Hafi4zre BepoflTHocrb rofo, rrro B c.rryuar?nsrfi wrowrenr BpeMeHr,r Bce rprr npoAaBrla sa-
HflTbI oAHoBpeMeuno (cvraraitre, itro KJrr4eHTbr BaxoAflT HeaaBr{crrMo Apyr or 4pyra).

Orser:

1,
' I naI,IALITe KopeHb ypaBHeHtlff :--- - = D.o | 8r+3

Orger:

--6 I HafiAure BrrrrcaHHbrrZ yro.n, onrzparoqr4frcs. ua Ayfy, Koropafi
cocraBJrser 2 / 5 oxpylr{Hocru.

- ?-1 Ha pucyHr{e zao6pamtin rpa$nx @yurcquz U = f lx),
"ne (-9; 4). }J.aftp'ure cyMMy a6cqzcc rorren ancrpeMyMa

Ha 14HTepBa-

Oreer:

orrpeAeJreHHoI't

@ynxqnra /(r).

Orner:

O 2016. I,Isgarerlcrno <Haquoualrroe o6paaoaauuer. O 2016. HOy MIIHMO
KouuponauNe, pacnpocrpaHeuue tr trctrorbBoBaHI{e B r(oMMepqecKux rrenax 6es nucrueusoro pa3peueHHs npaaoo6aagareaeri He AonycKaerca
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BoHoeoe pe6po [paBI4JIbHorZ urecruyro.nsnoft
cxocrl4 ocHoBaHllfl noA yrJIoM 60o. HafiAure

rrrapaMI,IAbI paBHo 12 u lo,axnoHeno Ic nJIo-

cropoHy ocHoBaHI4s nrrpaMrrAbl.

Oreer:

rlactr 2

Haft4rare BHarreur{e Bbrpa}rceHl4o -!99a1x .'- logrt 13E
r

Orset:

,{1a nonyregrrfi Ha grcpaHe yBeJrlrrreHHoro uao6pa}fieH}lfl JIaMrIorrFcI{ e na6opatopvlvr Llc-

noJrbayercfl co6uparclqafl JIIIHBa c IJIaBHbIM $oxycHsrwr paccToflHl'Ievr / = 45 crvr' PacCto-

auue d., oT JII4HBbI Ao IaMrrOqHI{ Mo}Icer IIsMeHflTbcfl B IIpeAeJIax Or 50 .qo 70 Cvr, a pag-

"to"""" 
d,, or JII,IHBbI Ao aKpaHa - B npeAeJlax or 160 .qo 180 crvr' ?Ieo6paxceHlule Ha

111
axpaHe 6y4er uiirxunn, ecJllr BbrrIoJIHeHo coorHorrreH'" 

O"r*t=l' 
VxantNre' Ha Kaxo\l

HarrMeHbrrreM paccro fl:rrvrrz_ or Jrr4HBbr MolrtHo floMecrllTb JraMrIorIKy' trro6sr eti Nao6parxe-

Hrre Ha AHpaHe 6r'rnO qtirrCznn. Orser BbIpaBI4Te B CaHTI'IMeTpax.

Orser:

flo 4nynr napaJIJIeJIbHbIM )rceJIesHOAopOlIcHbIM nyr$M B OAHOM HaIIpaBJreHIrI'I cJleAyror

nacca)fiI4pcxrrft u roeapnrrfi [oe3Aa' cnopocrrt KoTopbIX paBHbI cooTBeTcTBenuo 80 xu/l
u 50 nwr/v. [;runa roBapHofo rroeaAa paBHa 1200 vrerparvr. Haft4ure AJII'IHy IIacca]I{I4p-

CKOIO rrOeBAa, ecJII,I BpeMfl, 3a HOTOpOS OH npOrudJl MIIMO TOBapHOTO nOeBAa' paBHC

3 vrranyravr. Orser 4afire B Merpax.

Orser:

tTrl Hafi.gu're nara6onuuee sHaareHI'Ie SynHIlIau U =ln(x +8)3 -3r rra orpegrce f-7,5; 0]'

Orser:

He aa6y0bnxe rlepeH,ecrrlu 6ce ornnerrlat, e dnan+fi ofiLaetloo JV 1.

//t
/!

I

I
I
I

jz_

o
Kouupoaanne, pacnpocrPaHeHue

2016. I4s4ate:rrcrso <Haqnoxaalnoe o6pasoeasuer' O 2016' HOy MI{HMO
tr trctroJb.oBaHue B KoMMepqecgu" u,eaai 6ec nzcruessoro pa3peileHufi npaeoo6la4arelei He AonycKaercs
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ro-

r4c-

lTo-
)ac-

HA

{oM

xce-

f a) Peunre ypaBHeHrure cos4x * cos2r : 0.

6) vnaxnre KopHr4, rrpr4HaAJre*carqne orpe'rcy [-^t +].I ol

Boxpyr eAllHrzrr{Horo xy6a ABCDAPTcTD, onr4cana c$epa. Ha pe6pe Brc, naara ror{-
xa M raK' tlro rlJlocHocrb, npoxoAflrr{aff qepec Torr}cu A, B, n M, o6paayer yron Zb"
c nJrocnocrsto ABC.

a) flocrpofire nznraro fiepeceqeHrza ctpeprr H nJrocxocrra, npoxoAflrr{efi vepea rou:r.u A,BuM.
6) Haftgure Arrury nvrrrrzvt nepeceqeHl{fl rrJlocfiocrtr cer{eHrEa ta c@epsr.

E;_l Peruzren I 4

I .- I epaBeHcrBo 
br+ g1 < 

5r*1 1

Orpeaox, coeAr4Hflrorqzfi cepe4znrr
uuu ABCD, pas6fisaer eei Ha ree
oKpylnHocTb.

M u N ocnosauufi coorBercrBenno BC u AD rpane-
Tpane4zl4, B lta)fi,qylo Ir3 rtoTopblx MOlrcHO BnVICaTb

,{na aanucu peuleH,uti u on'L6efiLo6 na aadanun rs-lg ucnontsyrime
orBEToB Jv 2. Sanutuume cH,av&na H,owep 6bLnonH,a.eMo?o sadaruus
u m.0.), a satlew nonrdoe o6ocnoeau,H,oe petueH.ue u offl1efrl. omeetnu,
eanirne vimrco u paa6opvueo.

BJIAHIT
( 13, 14

3&tLUCbL-

yror
Mi -{

cHp-
tBHO

a) fioHamzre, rrro rparrerdrrfl ABCD panuo6egpeHuafl.

6) I4anecrHo' rrro paAuyc ErI4x oxpyrxnocrefi paBeH 2, a uenrnree ocHoBauue BC racxo.a-
norZ rpaneqzz paeiro 6. Haiagure paruyc oxpylr(Hocrr{, Kacaroqeftca 6o6osofi cropo-
}Jut AB, ocHoBaHl4fi ,4iy' rpane:qwu ABMN r4 Bnr4caHHofi s Hed ordpyrrcHocrr4.

--1,, | 15 aHaapa fiJraHnpyercfl BBflrb KpeAr4r e 6aHxe na 24 Mec.rrla. Vc.rrosr,rfi efo BogBparar, 
| 

^ .!rvvrr5u.

TAKOBbI:

- 1-ro qvrcJra Ka)fiAoro MecffIIa roJrr Bospacraer na 2oh rro cpaBHeHr4ro c KoHrIoM npe-
AbrAyrr{ero Mecffrla;

- co 2-ro no L4-e 'tucno Ha)fiAofo Mecffqa neo6xo4zuo BbrrrJrarr/trb rracrb AoJrra;

- 15-ro r{IuIcJIa HaE{Aofo Mecfirla AoJrr AoJr}rten 6rrrr Ha oAHy r{ Ty }rce BeJII4r{r{Hy MeHbrrre
AoJrra na 15-e qucJro [peAbrAyrrlero Mecflrla.

?raeecruo, qro B TerreHl4e rTepBoro foAa KpeAr4ToBanr4fl HylnHo BepHyrb 6anxy
822 rwc. py6-nefi. Karym cyMMy HylnHo BepHyrb 6anny B rerreHr/re Broporo roAa Hpe-
IratOSaHI4s?

Konzpoaarre, pacnpocrpaHeHtrS"""tX;#'""1?l?i#T?;'#fffiHHJ""?ffl's$T#3;"3#j';":r?*"Y"XT5?aoo6ra4are,reri 
He Aotryc*aercs
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L32 ETe. ThnoBblE SK3AMEHAUI4OHHbIE BAPI4AHTbI

f 
HaftAure Bce BHaqeHr{fl rrapaMerpa a, [pra Ka]r(AoM ]IB noropbrx HepaBeHcrBo

llx + zal- 3al + llar - ol + 4al< 7 x + 24

BblrroJlHffercfl aJrfl Bcex sHaqe:a:,z.ft x e l0;71.

Bce .r.nenrr xoneqnoft flocJreAoBareJrbgocrra flBJl.firorcff HarypaJrbHbIMI{ qrtcJlannv. Karx-

Asrfi .ureH oroft noc.neAoBareJrbHocrkr, HarIfiHafl co BToporo, nu6o n 12 paa 6ollule,
nu6o e L2 pas MeHbrrre npeAbrAyrrlero. Cywrwra Bcex rIJreHoB rrocJreAoBareJlbHocru paB-

na 4900.
a) Momer JIII [ocJleAoBareJlbHocrb cocroflTb r43 4eyx u:renor?
6) Momer Jrr4 rrocJreAoBaTeJrbHocTb cocToffTb r{3 rp6X vneuon?

r) ICaxoe nan6olrruee KoJrr4qecrBo rrJreuoB Motrcer 6rrtr s flocJle.qoBatelrnocrz?

O 2016. llsgarenrcrno <Haqrouallnoe o6pasoaaauer' O 2016' HOy MIIHMO
IconffpoBaHfie, pacnpocrpaHeHue fi trctroJrb3oBaEfie B rcoMMepqecxux qelgi 6ea nscruessoro pa3peneEtrfl npaaoo6la'4arelefi ne gonycraerca



BAPLIAHT 28

Otneentom rc aaOan+unm 1-12 a.ctnfl,efi1,cn u/enoe qucno unu rcovevH,afl, lecnrnuv-
na* 0po6a. Sanutuutne \ucno 6 rlone orntefiLa 6 n'Lewcrtle pa6omuo, aatneM
tueperdecunle e?o e BJIAHIT OTBETOB Jtli 1 cnpaaa oftL r+oMep& coorrlaeffLcmoA-
,oute"o aq,iqfl,ufl,, td&lturuafl, c nepooti Hnenloaueu. ItamOyrc ryuQpA, arr,arc <<ilr.ttH,Ac>

u aanlflrrlAro rluuluffLe o ornOenut+oti rfnenl,oq,Ke 6 cooftLaeffLcfiLauu c npueediwrrw-
Mu B 6narurce o6paaqamu. EOunurybL usMepeu,uti nucatlb He H,Ailo{o.

9acru L

-I O4na ra6"rrerrca JrenapcrBa Becr4r 20 nnr 14 coAepx(ur l4ok arcrrrBHoro reulecrna. Pe-
6tiurcy B Boopacre ,qo 6 MecffrleB Bpaq npolr4cbrBaer 1,05 nrr arcrr{Buoro BerrlecrBa Ha
xax4srfi KI{JrorpaMM Beca B cyrrcrz. Cxo.nsxo ra6.neroH DToro JrercapcrBa cJreAyer Aarb
pe6tinxy BecoM 8 xr e rerreHrre cyroH?

Oreer:

--Z I Ha 4uarpaMMe rroraaaH cpeAHr.rfi 6ant yqacrHrnon 10 crpari B recrr{poBaHr4r,r yqaulrrxcfl
8-ro x.nacca no ecrecrBoaHaHr4ro n 20O7 ro4y (no 1000-6a.rr"rrsnofi ruxa.ne). flo AaHHbrM
ArrarpaMMbr Har4Ar4Te r{LrcJro cTpaH, B KoTopbrx
6anr'a pocczficxzx yqacrHr{noB He 6o"nsrue .ren[

cpeguuit 6atl orr'urraercfl or cpeAnero
sa 15 (cawry Poccraro He cvr,trafire).

560

550

540

530

520

510

500

490

480

Oreer:

O 2016. Za4arearcrno <HaqnoHarbHoe o6paoonanue>. O 2016. HOy MUHMO
KonupoaatHe, pacupocrpaEeHtre u ucnorbaoBaHue B KoMMepqecftEX rrerflx 6ea rNcruesqoro paapeueHuff npanoo6ragarereit xe ,qonycxaercx

B<qEtrEtrtr6Ei]HHHHHtsFHI-HEEAAFTIr 
- 

H H 
') 

g H A
-!r-E() ! I H e tr L o ss=-3I9[+EX^PE(S+ErLXH
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L34 ET3, TilNOBbIE SK3AMEHAUhOHHbIE BAPI/AHTb

IlafiEure rrJlorqa,qb
1 cwr x 1 cru (cu.

Tpafreql,Irur, Nao6paffitiHnofi
pucynox). Oreer 4afite n

Ha KJrerqarofi 6yltare c pacMepoM KJIeTKII

KBaApaTHbIX CaHTZMerpax.

1 cvr

Oreer:

PoArzre.nscxr.rfi xourarer Ba6yrru.n 30 rraBJIoB AJIfl rlo.qapxoB AerflM Ha oKoHrranze yue6-

Horo roAa, LrB p1vrx 15 c nepcoHalrcaMr4 my.nsrSr.ubMoB I4 15 c nIa4aMLI nprrpoArr. flo-

Aap6r,r pac[peAeJrflrorcs cnyuafiHsrvr o6paaom. Hafi4Iate BepoffrHocrb roro' -rro Bure

.rlocTaHeTcs fIasJI C BUAaMIA IIpI,IpoAbl.

Oreer:

[J-l Peruure ypaBHeHne

Oreer:

Cynnrvra rptix yr.noB BbrnyxJrofo rrerblptixyronrnulca paBHa 325", Hafi4ure ero verniJp-

rsrft yron.

Oreer:

E 
Ha pncynxe raao6parxiiu rpagurc nexoropofi Synxqrau a = f \x). flolrayacb pl4cyunoM.

4

BbrrrrrcJrrrre orlpeAeJldnnsIft t4HrerpaJr lf(x)dx
lo

O 2016. I{sAarerscrso <Haquoua:rrHoe o6pasoaanre>. O 2016. HOy MUHMO
KonuponaHre, pacnpocrpaHefiffe u rcflorbBoBaEEe B KoMMepqecKtrx qeJfl; 6ea nucsuessoto pa3peneHtrs nparoo6laaateleft se aonycxaercs

a:F( x )
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--Fl Bsrcora HoHyca paBHa \5, a AJrLr:r.a o6paeyoqefr. - 17. Hafigrrre rrJrorrlaAb oceBoro ce-
IICHI4fl STOIO }{OHVCA.

Oreer:

9acrr 2

2Ji+J6B-",lTTb--;-_] HalZ4zre BHaqeHr4e Bbrpa)fieHrrfl

"6-Jd
Oreer:

- 10-l Heaaeucnnfloe areHTcrBo HaMepeHo BBecrrr pefirnnr HoBocrHbrx rzuTepHer-uzgauuft
Ha ocHoBe oIIeHoIt unQoplrarrzBHocrr4 1, oneparzBHocrr,r S, o6rexrraBHocrr{ ny6nuxatluft
?, a raxxte Kar{ecrBa cafrra Q. ItamArrfi or4enrnsrft noxaaareJrb orleHr4Baercfl
JrflMI4 no 5-6a;r.rrsnoft ruxaJre rleJrbrMvr rrvrcravrtr or 0 4o 4.
Ana.nrarxnIl, cocraBJlflIolqlre $opnnyny pefirranra, clrr{Taror, qro o6rexruBHocrb
Brpoe, a zn$opvrarr4BHocrb ny6.nunaqrzft - n4noe Aopolrde, r{eM oleparraBnocrb
creo cafira. TaHvnvr o6pasom, Sopnny"na npr4HflJra Br4A

31+S+27+Q

qI4TaTe-

qeHr{Tcfl
r4 Kaqe-

R_

Ec.nz no BceM lrerbrpiiwr noxaoareJr.flM
Hy, To peftrznr AoJrlr{eH coBrraAarb c
aro ycJroBr4e 6y4er BbrrroJrH.flTbcfl.

Oreer:

A

KaKOe-ro vrcAaHvre fioryqr.IJro oAHy r{ ry }r{e orleH-
eror? oqenxorZ. Hafi4r4Te qr,rcro A, rrpu noropoM

1il flepeaa rpy6a nponycxaer ua 1 Jr BoAbr B Mr,rHyry MeHbrue, qeM Bropas. Cxo.rrrno JrrrrpoB
BoAbI B MI{Hyry rlporycxaer Bropafl rpy6a, ecJrr4 peoepnyap o6rrinrorvr 870 Jr oHa BarroJrHfl-
er Ha 1 ryrzn 6srcrpee, qeM nepBaa rpy6a?

Orser:

A 
Har?4nre roqrcy MaHcr4MyMa $yuxquv U =

x2 +729
Orser:

He aa6y0bnxe nepeH,ecfiLu 6ce orrLaeffLoc e 6narufi onl,aetloe JV l.

O 2016. I{e4arellcrro <,HaquoHaarnoe o6paaoaaaue>. O 2016. HOy MIIHMO
I{onupoaaHue, pacnpocrpaueHue u ficnorbBoBaHue B rtoMMepqecrux qerai 6ea rucruessoro paapeueHufl rpaaoo6ragarererl ue golycxaercs
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136 Er-3. TrnoBblE SK3AMEHAUI/OHHblE BAPLIAHTbI

[,n* sanucu peulevuti u otn6erno6 na sada'n'un 13-19 ucnonaaytime
OTBETOB JV 2. Sanutuurne cH,&v&na HoJwep 6bLtuonrr,fl'etwo?o 3aoa'H'un

u m,.A.), a aarneM nonvoe o6ocnoaanHoe per&evue u orrloerrl. Otneetnu'

eartme vtmrco u pas6opuueo.

BJIAHIT
(13,14

SAtuUCbL-

,*^]'
frI a7rt_
l2

t-13l a) Peruure ypaBHe'I're ({o,o+)"t"')"o"' = 5 '6sinr

6) Hafigure Bce Kopgt4 sToro ypaBHeHl4fl, IIpI{HaAJIeEtailI[e [pOMe]IcyTHy

E 
B npaeunsHofi rpeyronsnoft rrpaMraAe SABC c ocHoBaHnev ABC nce pt!6pa pannlr 6

a) flocrpoiire ce.rerue nupaMrrAr,r n.rrocnocrblo, flpoxoAflx{efi vepea BepuI{Hy S u nep

rregAglcyJrspHofi orpe3gy, coeAl4gsloqeMy cepeAI,IHbI pti6ep AB vt BC.

6) HafiAnre paccTosHl e oT IIJIocrcocTII sT6ro CeqeHI4s AO qeHTpa IpaHI'I SAB'

I{ PeIlrNre log, (r _ t)' < 2.

I--;;-L Ocnoeauue n 6orcoea.fl cropoHa paBHo6eApenHoro rpeyfoJrbHl.'Irca paBHbI 10 ra 13 coor
lt)l

BETCTBEHHO.

a) ,I[OHancuTe, r{To cpeAH.flfl Jrl/r:HLr€r TpeyroJlbHuF(,a, [apaJIJIeJIbHag OcHoBaHI{rc, [epeceKa

eT or{py}rcHocrb, BrlncaHHyro B TpeyroJIbHIlIK.

6) Haialure A,rrrHy orpesga arofi cpe4nefr nunun, saHnlo-riiHHoro BHyrpI4 oKpylrcHocrH

V $epwlepa ecrb ABa noJIfl, r6a]fiAoe [JIoIqaAbIo 10 rerrapos. Ha Ha]fiAoM noJle M6]I{H

BbrparlrrBars xapro{reJrb tr cetix.ny, rroJrfl Mo}r(Ho ,4eJI}ITb Me}fiAy orl/tMr4 rtyJlbrypaM.

e rro6ofi nporopqzr4. VpoixafiHocrb Hapro@e.rra Ha nepBoM rIoJIe cocraBJlffer 4OO u/ra
a Ha Broponn - 300 q/ra. Vporxafinocrt csdn.lrrt Ha nepBoM rIoJIe cocraBJlfler 300 q/r:
a Ha BropoM - 400 q/ra.
@eprvrep Mo)fier [poAaBarb xapr:o$e;rr ro IIeHe 10 000 py6. aa I{eHrHep' a cn6x'ny -
no rleHe 11000 py6. ea rleHrHep. KaHofi uaN6o.nr,uruft AoxoA MoEcer noryr{I4rb Sepuep

trq 
Hafi4zre Bce sHar{eHrrfl rrapaMeTpa a, npr4 Ka}fiAoM I{3 Koropblx MHo}IcecrBo BHaqeHu

gynHqrau a = # coAepffirrr orpeaox [z; s]." (sin xl' + a - 2Ja -l

Bce .rlrensr xoneqnofi frocJreAoBarer'rr,Hocrrr flBJlflrorcfl HarypaJIbHbIMI{ rll4cJrawrra. Karl(4u
.{reH erofi nocJreAoBareJlbHocrrr, HaqrrHafl co BToporo, nn6o e 15 pae 6o.nrure, nNC

n 15 paa MeHblrre npeAbrAytrlero. Cyvrma Bcex qJreHoB nocJleAoBareJlbHocrl{ palna 8959

a) Moxcer .lru nocreAoBareJ'IbHocrb cocroflTb I43 4eyx v.nenoe?

6) Moxcer fiu rrocJrel,oBareJltHocrb cocroflTb rrc rpelx v;renon?
n) Kaxoe naz6o.nruree Ho,rr[qecrBo rrJreHoB Mo]rcer 6rrrr e [ocJle,4oBate.nsnocrz?

O 2016. I'Isgatemcreo <,Haquorra-qtsoe o6paaoeaaue>' O 2016. HOy MIIHMO
Konuposanue, pactrpocrpaHeHue H uctroJbsoBaurre B xoMMepqecxHx Ilexgx 6es nucrueggoto pa3peueHufl npaaoo6laAarelei ae 4onycxaerca
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BAPI,IAHT 29

Omeemom rc aadau'u*m 1-72 a,6na.errlca. rtenoe Leuclo utLu KorreqH,as, 1ecarnuq-
naa dpo6t. Sanutuume vucno 6 rlone oftLaerrla 6 n7,ev,cr-rLe pa,6orntL, a&rne6
nepeH'ecun'..e e?o e BJIAHIT OTBETOB JYi I cnpa6& onl H.orwep& coorrLnerlcrnqA-
rcrqezo aada,ruua, rr.aq,uva,fl c nepooti finenloautu. Itam|yrc quepa, arr,arc <<Mutr,vc2
u S&na'mVK) rluwutfLe e omOenunoti nnernovrce 6 cootrlleffLcrrLnuu c npuee\dtuH,bL-
Mu 6 6narurce o6paaryaruu. Eduu,ur4bL uaMepenati nucarrLb He H,ailcH.o.

rlacrr 1

,{epncare;rr{ Ar4cnoHTuofi Haprsr RHrur}fiHoro
xy 8%. Knzna cror.rr 575 py6;refi. Cxo.rrrxo
Haprbr 3a ETy Hnzry?

MaraSr4Ha nofiyr{aroT npl4 IIoKyrrKe cKrrA-
py6.nerl BarrJrarr.rr Aep)fiareJrb 4ucxonrnofi

Oreer:

Ha 4zarpaMMe rrorcaaaH cpeAHI,Ifi 6ann yqacrHr{}ron 1-0 crpan B recrr4poBaHr4r,r yqarlr4x-
cs 8-ro HJIacca no MareMarl4ne B 2007 rogy (no 1000-6a.rr.nsnor? runlne). flo 4aHHrrm
Al4arpaMMut naftgnre r{vcJlo crpau, B Koropbrx cpe4nzfi 6ann ornurraercfl or cpeAHefo
6a.rr.rra HopBe)ficKr4x yqacfHnxoB MeHee r{eM Ha 15 (cailry Hopnerzro ue cqurafire).

520
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Orser:

E<trGqtrqqrqeS-iSSSSs=SS
i=qIO-l=Ic. IHo +;= E i i iis 3r3i+i*

B

Itonrpoaauue, pacnpocrpaHeHu3"'0"t"?;#""*H?i#T?J'#f"K""THJ?il:lT::T#*".9,:?jt 
"yr:*"Y"11i?Boo6raaarereri He .qonvc*aercn
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Er3. TilnOBblE SK3AMEHAUI/OHHblE BAPI4AHTbI
L38

Ha x.ner-raroft 6yuare c pasMepoM I(JlerKu Lxl uso6paHeln

paBHocrop osuvrit rpeyroJlbu ux. Hait'gure paArryc enr4c aHHoft

B Hefo oKpylrcHocTr4.

Ornet:

B Nrarasnue rpI'I npoAaBIIa. KaxcAsIft I43 Hmx

HaftAIate BepoflTHocrb roro' rrro B cnyuafinufi
HffTbI oAHoBpeMeHno (cvraraftte, lITo KJII{eHTbI

BaHflT c rtJrIlIeHToM c Bepofrnocrsro 0r4'

MOMeHT BpeMeHI',I BCe TpI4 [poAaBqa 3a-

3axo.rlflr HesaBl4crrMo Apyr or Apyfa)'

Orser:

E 
B rpeyrolbHl{rce ABc yrotrc paneu 90" sinA =*,' AC=J377' .',aiagure AB'

r--; --l HafiAure KoPeHb YPaBHeHus
lDl

Oreer:

OrBet:

Ha pucyHxe raeo6Palfienbl

c a6cqrzccoft xo. Hafigvtre
rpaSruc SYnHqIau A -

SHarreHrre nporasso4noft
f lx\ rr lcacareJlbnafl n HeMy B ror{Ke

Synxqzu f \x) Y ro\tfie ro.

Orset:

2

lI- x

o
Konupoaarue, PacnPocrPaHeHue

2016. tr'Isaarelrcteo <IlaqHoralrroe o6pa-aoaague>' O 2016' HOy MUHMO

tr Ecnorb.oBaHua u *o.*"pr*"*"" q"roi 6eo nucluessolo pa3peueHus npanoo6ragare:reii se .4ouycraercs
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--g-l l{z;run4p }r RoHyc r4Meror o6u1Ne ocuoBaHr4e I{ Bblcory. Brrcora qrrJlr{HApa paBHa paAI4-

ycy ocHoBaurrfl. fl;roqa4s 6oxosofi rroBepxHocrvr wrJrv:anpa paBHa 22.12. Hafi4rEre u.no-

rrlaAb 6orcosofi rloBepxHocruI KoHyca.

I

/---./,--.

Orger:

9acrr 2

Oreer:

noeBAa paBHa 350 uerpann. Haft4Iare ,qJIr4Hy cnopo-
on nponrtin MITIMo rlaccaffiI,Ipcxoro rroesAa, paYno 24

a-Iz I HaftAvtre nau6o.nruree BHarreHr4e Qyirxqura A=ln(x+3)2-2x Ha orpeoxe l-2,5; 0].

Oreer:

He aa6ydbrrle nepeH,ecrnu ece ornaernw, e 6nan'rc ornlenloe Ni 1.

O 2016. I{egarerrcrro <,Har1aosaltHoe o6pasoaaHue>. O 2016. HOy MIIHMO
Konuposasre, pacflpocrpagegne x trctrorb3oBaHue B KoMMepqecxlx IIeJsx 6es nucruessoro paSpeueuus npanoo6lagarelei He 4ouycraercs

- 3gg2

E 
Haft4ure sHarreHve BbrpalrceHr4" ---Jm-
Orser:

- 1O_1 AsroMo6r,rJrb paarouffercfl c. Mecra c rrocro.EHHbIM ycrcopeHlleM Q' = O,2 mf c2 u qepes He-

KOTOpOe BpeMfl AOCTr4raer cnopocTr4 u = 10 rrn/c. Kaxoe paccTosHlule H sTOMy MOMeHTy

nponrii.n astoNlo6lanr? Orser BbIpaBI4re B Merpax.

Cxopocrr u, npoft4ennsrfi nyrr l, BpeMfl paoroHa f Ia ycnoperlre a cBflsaHbl coorHorrre-

Hrr'Mrr 
- afD=at. l,=-.'2

- , i_l flo Asyru [apaJrJreJrbHbrM ]rdeJre3HoAopo]rcHbrM nyrflM Apyr HaBcrper{y Apyry cJreAyror

cxopufi vr fiaccafi\vrpcxuri fioeoAa, cnopocrl4 Koropblx paBHbI coorBercrBenno 80 xlvr/u

m 4O xlr/u. .{.nrana fiaccaxcl,Ipcxoro
ro [oe3Aa, ecJlr4 BpeM.fi, 3a Koropoe
cexyH,qaM. Orser 4at?re B Merpax.

Oreer:
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140 EI-3. TNNOBbIE SK3AMEHAUI/OHHbIE BAPI4AHTb]

,[na aanucu peuleH,uil u orn6etlo6 u,a aaOaruu* 13-19 ucrlonbaqfime EJIAHIT
OTBETOB Ni 2. Sanuu.ume cH.&qan& Howep 6bnlonH,fl"ewo?o aa}antu* (13, 14
u m.0.), a Jannew rlonH.oe o6ocruoeantruoe peuleH,ue u ofiLaeln. Ornaemac a&tlucbL-
eanime virnrco u paa6opvueo.

f a) Peruzre ypaBHeur4e cos4x -sin2r=0.
6) VxaxrEre HopHr4, rrpr{Har4Jrexcaqr{e orpecny [O; rr-1.

Ha pzcynre ueo6panciin nnnororpaHHlrrc, Bce AByrpaHHbre
yrJrbr KoTopofo rTpffMbre.

a) flocrpofire ceqeHze MuoforpaHHr{Ha rrJrocnocrbro, frpo-
xo4arqefi qepeo rorrnri A, B n Cr.

6) Har?.qNre n,'rorlaAb aroro ceqeHvff.

A1

4

A

f 
Peurrare HepaBeHcreo 3'+ 8.3-'> 9.

Orpeaor, coeAl,Inffrorqufi. cepe1unrt M n N ocnosaHrafi coorBercrBeHno BC u,4-D rpaue-
r\hkr ABCD, pas6ranaet etj na ,qBe rpale\wr, B Ha)fiAyro HB Koropbrx MolrcHo Brrr.rcarb
oHpylrcHocTb.

a) .(onancr,rre, qro rparrerlrafl ABCD paeno6e4penHaff.

6) IrlanecrHo, qro pa4rryc orI,IX onpyncrrocrerZ paBeH 4, a wrensrrree ocuoBanue BC uc-
xo4Hofi rpaleq?Ila paBHo 14. Hafigurre pa,qr4yc oxpylrcHocrr4, Kacaroqeficn 6ononofi cro-
poHbl AB, oc:r.or,a:r':zs. AN rpaneIII4I4 ABMN vr Brrvrcan:nofi e Heti onpylrcHocrr4.

B 4nyx o6.nactsx ecrb no 160 pa6ovr4x, rcalrcAbrfi r,rs Horopbrx foroB rpyAr,rrbca no 5 qa-
coB B cyrrcl,I na 4o6rrve aJIroMI{HI4ff krJrr4 Hvrr<eJra. B neproft o1nacru o4uu pa6o-rr,rfi aa .rac

4o6rrnaer 0,1 xr aJrIoMr4HI{fl unn O,3 rtf Hr4neJrff. Bo eropott o6rracry:r, 4.rra 4o6rruvr )c Kr
aJrroMrrHr{g B ,qeHb rpe6yerca 12 -re.noseHo-llacoB TpyAa, a AJr.fi Ao6sr.{I4 y Kr Hr{rceJra
B AeHb rpe6yerca y2 uenosexo-qacoB rpyAa.
,(.rra nyrr4 rlpoMblrrrJreHHocrr4 MolrtHo rurcrroJrbaoBarr, ?rJru artomunuit, lrJrtt Hr4rceJlb, rrpr4-
qitM 1 Hr aJIIoMI{HI{fl Mo}rtHo saMeHr4Tr 1 xr Hr4reJrfl. Kaxyro nan6onruryro Maccy Merar-
JIOB Mo)tcHo 4o6rrrr B AByx o6.nacrsx cyMMapHo AJrff HylrcA flpoMbrrxrennocrpr?

O 2016. lla4arelrcrao <Haquoualruoe o6pasoraxze>. A 2076. HOy MIIHMO
KonrpoaaHue, pacnpocrpareHue ff tcnonbaoBaHue B KoMMepqecKux uersx 6es nucrueHaoro paapeueHus npanoo6la,qareleri He AonycRaerca

ing 1 Ca



3API4AHT 29 T4T

- TRl HaftAnre Bce sHarreHr,rfl rapaMerpa a, rrpkr KalrcAoM kr3 Koropblx HepaBeHcrBo
--l

llx - zal+ aal + llar + al - aol< 5x + 24

BbrrroJr'flercs ,rlJr.fl Bcex BHaq '"ufi. 
x = [o; ol .

BTopoM - 
rn cJro I,IB BToporo. B xaxc4ofi nape 4na

r,r rroJryqeHHble npoIdBBeAeHI,Lfi cJrofi<v:fivr. HaftAurte
IIOIYTIeHHOfi cYuurr.

--1 ol flepntrfi na6op qrceJr cocror4T nB qvrceJt 2, 4,8, ... 2r0. Btopofi na6op cocrol{r uIl qv-

ce.n 3, g, 27,... 310. 9r,rc.na paalutru Ha rrapbr. B xax4oft rape Ha rIepBoM Mecre -
rIr4cJIO Ir3 rrepBoro na60pa, a Ha
rrlrcJra yMHolrcr4Jrll Apyr Ha Apyra
HAI4MEHbIIIEE BOSMO}ICHOC SHAIICHUC

rt

-i-

O 2016. I4aaaremcrno <Haqnouamsoe o6paaonanre>. O 2016. HOy MIIHMO
Konupoaanue, pacnpocrpagegue u xcnorhsoBaHye B xoMMepqecKux rleJrsx 6es uzcruesxoro paopeueHuff npaaoo6lagarelei ue gonycxaerca
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BAPHAHT 30

Omeemonr rc aa\an+ua,m 7-72 fl,nnfl,erncfl, qenoe q,ucno unu K'olr'evH'an' Oecamu't-

nan 0pO6t. Sanuu,utle q,ucno 6 nOILe OrneerTl& 6 rneficn1,e pA6otnal, la'fiLetw

rleperuecunle ezo e BJIAHIT OTBETOB Ni 7 cnpaa& orn Hotwep& coonloerLcmo|-
rcute?o aa,lan+ufl,, t+&vutr,Clfl. c nepeoti NnefiLovttu. Itamdyn qu$pA' lru&K' <lMutIVc"

u gannfnAK) nuuulrrle A om\enonoit ,enemoq,tee 6 cootlBernztLauu c npueeOiruHbL-

twu 6 1nantrce o6paat4amu. E}urtut4bL uawepen'uti nucatlb rue HAilcHo.

9actr 1

Ha cuery Jlegranoro uo6u.:rsnoro rene$ona 6rr.no 72 py6rrs, a rrocJle pasfoBopa c Pyc.na-
^ -l HoM ocraJrocs 9 py6;refi. Cnolrxo MHHyr !\Jrr4Jrcfl. pasfoBop c Pyc.nanoM' ecJrI2I oAHa MH-

rryra paBroBopa crollr 3 PY6'rra.

Orner:

t-;__l Ha .qr.rarpaMMe rroKa3aH cpeAHr{ft 6aLn yqacrHl4Hon 1"0 crpaH B recrI4poBaHI'II4 yqaql4x-
I t 

" 
cs 8-ro *rr""au no MareMarrrxe B 2007 ro4y (no 1000-6a.n.nurofi ruxa.rre). Cpe4N yxa-

BaHHbrx crpag rrepBoe Mecro rrpr{Ha.qJreffiur fepmannvr. Onpe4eJI}ITe, I{axoe Mecro 3a'

HrrMaer TTTeeUug.
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Orner:

5< E 5 E F < * E 9i=i=^=IEIi
O ir cg I 6 C, 6 cE Y f1- 3; EE E E 3.F
oQl-:eo-ro\P-E

H

O 2016. I'Ia4arerlcrno <,Haqzosa:rlsoe o6pa:oeauue>' O 2016' HOy MIIHMO
IcotrupoBaEue, pacupocrpaHe*ue il scnorbBoBaHue B xoMMepq""*"* u"roi 6et ntrcruessoro pa3peilesug npaeoo6la4arelerl He AotrycKaerct



BAPl/AHT 3O

---;-l Ha Haer.raroft 6ywrare c paaMepoM FcJrerox 1 cvr x 1 cnn nso-u | 6paxiiu versrptixyroJrbHr4x ABCD. Hafigure guarouans BD.

Orner:

lpoccueficrepu A. rz E. rarparor ABe

$uryp. Hafi4zre Bepo.srHocrb rofo,

Orner:

-- L I Ec.nra rpoccuerZcrep A. urpaer 6e.nsrvrra, ro oH Bbrr4rpbrBaer y rpoccueficrepa B. c nepo-- | flTHocrbro 0,6. Ec.nu A. urpaer uiipnrrvrra, ro A. BbrrarpbrBaer y E. c BepoflrHocrsro 0,4.
rrapruvr, npuueinn eo sroporl naprrru MeHffror rlBer

,{ro A. Bbrr4rpaer o6a paaa.

---;---11 Hafi4zre Kopenb ypaBneHl4flol
Orser:

--6 I ,{na yr.na BnficaHHofo B onpyxcHocrb uerrrptixyroJrbHr4xa paBHbr

103' r,r 131". Hafi.zlr4re MeHb:uswft vts ocraBlrr4xc,fl vrJroB.

Oreer:

--i- Ha pncynxe neo6parntiH rpaSrn Synnqai.r A=f\x). Hafi4rare cpeAr{ rrflrrr ror{ex xp x2t
xs, x4 kr xb Te) B Koropbrx npor{BBoAHaa $ynxqwu f (x) rroJro}rcr4TeJrbHa. B oreere aa-

rrr4rrrnre KoJII4iIecrBo nafirennbrx rorren.

Orser:

O 2016. Ill:4arerlcrao <Haquoxarrsoe o6paaoaauue>. O 2016. HOy MI{HMO
Konuponauze, pactrpocrpaneHEe u qcnorLBoBauue B KoMMepqecxux qersx 6eg nuclueuuoro paBpeueHuff npanoo6ra4arerefi ae gonycraerca

4

3x -17
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t44 ETO. T1/NOBbIE SK3AMEHAUI4OHHbIE BAPIIAHTbI

I g I Hafi4vre BHaqeHLre Bbrpa)fieultn

[ 
-l Cuna rona B qenN I (e annepax) onpe4enaercfl Hanpfl)rceHr4eM B qenr r corporr4BrreHrure]r

oJlexrponpv6opa no BarcoHy Orvra: 1=9, 
"o" 

U - nanpff)fieHure (n eo.nrrax), R - corpo-R'

fl.norqags 6oxonofi noBepxHocrvr \wlrvrnApa paBua lln, a Ar,raMerp ocHoBa-
Hr,rfl paBen 5. Hafr.garce Bbrcory rlr4Jrr{HApa.

Oreer:

9acrr 2

logn 11

logun 11 
'

Oreer:

TnBJIeHIae oJrexrponpu6opa B oMax. B a.rrexrpocerb BrJrroviin npe4oxpaHlrreJrb, xoropuii
rlJlaBrrrcfl, ecrv cvrJra roxa rrpeBbrruaer 1l- A. Onpe4e.nnre, Halcoe MrurHuMaJrbuoe corrpo-
rI4BJreHIre AoJIlrcHo 6urs y aJrexTponpn6opa, rroAxJrroqaeMoro H pooerne e 220 B, vro6rr
cerb npoAoJrlrcarra pa6orarr. Oreer Bbrpaor4Te B oMax.

Oreer:

flyreurecrBeHHl4r{ nepenJlblJr oxeaH Ha sxre co cpeAHeff cxopocrrrc 30 Hnn/u. O6parno
oH JIereJI na camontjre co cxopocrbro 57O xrv/u. Haftgzre cpeAHroro crcopocrb fiyrerxe-
crBeHHr4Ka Ha nporsrrceHr{r4 Bcero rryrr,r. Onser gaftre B KurJroMerpax B qac.

Oreer:

t-D_l HafiAnre roqny MHHr4MyMa Qyimquu y =
x2 + 484

Orser:

He aa6y0bnle rlepevecrrLu 6ce ornoefiLuc a 6nattrf ornaemoe Ni 1.

,{nn aanucu petaeH,uti u ortl6erno6 na aaOa,nua 13-19 ucnontsytime
OTBETOB JV 2. Sanuruurne cH.avana Hoilr,ep rbLnotlrLfl.ewoeo aadan+u*
u m.0.), a aartleJw rlonvoe o6ocu,oea.rurtoe peuretuue LL ona6ern. Omeemu,
aanime v?m,rco u paa6opvuoo.

BJIAHIT
(13, 14

Sq,rlucbl-

f 
a) perurare ypaB'e'r.re ({o,zr)"t"')'o"'= 2-J2sinx

6) Haft4ure Bce KopHZ aroro ypaBHeHr4fl, npr4HaAJrexcarqfie npoMerfiyrny

@ 2076. I4sgarelrcruo <HarluoramHoe o6paeorauuer. O 2016. HOy MUHMO
Koruponauue, pactrpocrpaneHffe r uctronbooBaHue B RoMMepqecrtux qenrx 6ea nucrueHsoro paspemeuufl nparoo6lagarelerl He Aonycftaercs

l^ (nl
lZnz-1.L 2)



BAPl4AHT 3O L45

B npaera.:rsnofi rpeyronrnor? rupaMr4,qe MABC c ocuoBanuev. ABC cropoHbl ocHoBaHl{fl
paBHbr 6, a 6oHosue pd6pa paBHbI 5. Ha pe6pe AC :naxoAurcff rorrrta D, na pe6pe /3
HaxoAr4rcfl Tor{Ha E, a ua pe6pe AM - TotIKa L, I4ssecrHo' qro AD = AE : AL : 4.

a) ,{orcaxure, trro orpegon DB cogepxcr4T IIeHrp ocHoBaHl4fl rII4paMrrAbI.

6) Hafi.qzre yroJr Me)fiAy fiJrocnocrbro ocHoBaHvr$ v rrJlocrcocrbxl, npoxoAslqeft qepe3

rorrrr4E.DuL.

:

i

:

il

l
I

E 
Pe'rzre HepaBeHcrno log,(+' + at' - 4'g' +z)> zx.

--1 A 1 ,(ari nprnnoyronr,nrrfi rpeyroJrbHux ABC c npflMbIM yrJroM C. Ha Harere AC sssra ro'{-
t<a M. OHpyxnocrb c rleHrporvr O r4 AlraMerporvt CM Hacaercfl rl4noreHysrI e ro.rne N.

a) Aoxaxcerre, rrro rlpflMble MN u BO napauleJrbHbl.
6) lJailgnre rJrorrlaAb uersrpelxyroJlbHuxa BOMN, ec;rpr CN = 4 u AM : MC : | : 3 .

-1r-1 Oler xoqer Ba,firb B KpeAr,rr 1,2 unu py6.rrefi. floralreHrae KpeAI4ra npol4cxoAl4r paa
'' I B roA paBHbrMrr cyMMaMI4 (Hponne, Molrcer 6srrr, noc.negneri) nocre Harrl cJIeHIuIfl rlpo-

qeHroB. Crasxa nporleHTa 10o/o ro,qosrrx. Ha KaKoe MrrHI4MaJIbHoe KoJII4qecrBo JIeT Mo-

rxer O.ner BBffTb KpeAl{T, .rro6sr exceroAHble BbIrIJIarbr 6u.nu ne 6onee 280 rucau py6-

nefi?

f 
Hafi4rare Bce sHaqennfl [apaMerpa a, rpr{ Ka}fiAoM IdB Roropblx ypaBHeHI{e

,' -l*- a + 3l =lx + a - 3l- (" - 3)'

rlMeer He.riirnoe ql4cro xopneft.

--1 ol BecxoHeqnafl Aecsrr4unaa 4po6b ycrpoeHa cJreAyloquu o6pasom. flepe4 4ecRrravnoft ea-

nsrofi crorrr HyJrb. flocle sansrofi noAps4 BbrnrrcaHbl Bce rrJIeHbI nocJreAoBareJlbuocrt4

clr=2obn, rAe b - qeJroe Heorpr4qareJrbHoe. B peay.nsrare fioJryqaercff paql4oHaJlbHoe
tIIrIcJro. Hafi.anre aro rrl4c,{o.

O 2016. trIslareascrso <Ha4uouarrnoe o6pasoaaxzer. O 2016' HOy MIIHMO
Konuponanze, pactrpocrpaHeHre u uctrorb3oBaHHe B KoMMepqecxux qersx 6es nucruesuoro pa3perueHEs upanoo6lagarelert ue Aonycxaercs
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BAPI,IAHT 31

Omeem'om rc aaOanu*u, 7-12 a,6nnefiLca. ryenoe vucno unu ,{ovearH,afl. 1eca"rnuq,-
n'aa 0po6a. SanutuufiLe vucno a none offLaetla 6 fiLerccfiLe pa6otntL, saftLeM
nepeH'ecuftLe e?o e BJIAHIT OTBETOB ,M 7 cnpa6& orl H,owepa coorrlaefiLcrnnA-
rcute?o aadantua, ru&vuH,a,a, c nepoori rcnerrLovtfu. Eauc|yrc qu(bpV, atda,rc <<twr.LH,Ac,,
u sana.rlqK) rlutuurrLe o otnOenunoti nnetnovve 6 coorLnerncfilnuu c npueedivrdbL-
ilru 6 6nan+ne o6paaqamu. E}uruuqbL ualwepenuti nucarrlb rr,e HatftH,o.

9acrr 1

Vcranoexa AByx cqtir.rznos BoAbr (xo.no4nofi n ropnvefi) crorzr 3300 py6.refi.
,(o ycranonnz cqi,ir.rrrxoB Ba BoAy rrJrarranz 800 py6nerl e)fteMecffqno. floc.ne ycraHoBKH
cqtirrunos e)fieMecffqHaff orrJrara BoAbr craJra cocraBJrsrs 400 py6.neri. rlepee Ka6oe
HaIZMeHbIrree HorfiqecrBo Mec,flrleB oKoHOMrrfl tro orrJlare BoAbr rrpeBbrcllT Sarparbr
Ha ycraHoery cviirulrnoB, ecJrvr rap?r$u ua BoAy He rzaryrensrcs?

Oreer:

Ha rpa@zne nonaaauo I4BMeHeHLre reMneparypbr B npoqecce paaofpeBa ABr,rrareJrff Jrer-
KoBoro asron{o6zrs. Ha ropl,IaoHTa.rrrnoft ocr4 orMeqeno BpeMff B Mr,rnyrax, npo11reAruee
c MoMeHTa SaIIycKa ABI4rareJIfl, Ha BepTlllxa"rrsnorZ ocfi - TeMleparypa ABvlareJrff B fpa-
,qycax l-{e"nrcua. Onpe4e"nure no rpa@rrxy, Ao cnoJrbxrrx rpaAycoB I{e.rrrcza .{Brrrr&r€.,-rb
HarpeJrcfl Ba nepBbre 3 wrrznyrlr c MoMeHTa Barrycxa.

Otner:

O 20f6. I,Ia4arellcrao <Haqzoualruoe o6paeoaauue>. O 2016. HOy MUHMO
Konlponauue, pactrpocrpaHesue fi rcnonbBoBaEue B ftoMMepqecx"x qersi 6eg nncrmessoro paopeueHufi rpaaoo6:ragareret He AonycKaercs
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a

)

--;_l Ha xner.raroft 6yvrare c pa3MepoM KJIerrcI{ 1x 1 treo6parxdn rpe-
sL_^

vroJrbHr{K ABC. Har?Arare .4JrzHy efo cpeAuetr Jrvrrrnn, [apaJrJIeJIbHo]I

cropone -43.

Oreer:

---;-1 B c6opnurce 6z.neros 11o xr4Mr4r4 Bcero 15 6u.retoe, n 6 vrl :r.ux Bcrper{aercJr Borlpoct | 11o tu*" <,Kzcrorsr,>. Hafi.4rare BepoffTHocrb roro, lITo s cnyuafiHo nsr6pannom

Ha a43aMene 6rznete rrxoJrbHr4ny AocraHercfl Borrpoc rro reMe <,KucrorsI,>.

Orser:

E 
Hafi.qxre lcopeub ypaBHeHI4s (*)'-t=t'

Oreer:

---l Vror MelrcAy 6uccexrpracoft Lr ue4raanofr rrpflMo-rrl
yroJrbHoro TpeyfoJlbHrrrca, npoBeAeHHbIMI'I I'I3 Bep-

}II.
}iII
ioe
TII

er-
f,ee

pa-
rrrl2lHbr npflMofo yrJTa' paBeH

runfi yro.n [psMoyroJlbHoro
gafire B rpaAycax.

19". Hafiafire MeHb-
TDevroJrbHI{Ha. Oreer

7 1 Ha pncynxe vao6parxiin rpa$nx Synrquv A -- f(x). Ha ocra a6cqucc orMeqeHEI ceMb

to.r&t x' x2, xst x4t x5r x6; rr. B cHo.nbxl{x rrg orl,Ix ror{en [pol'IaBo4Har {rynHryuu f(x)
orpzqare.nrna?

Orser:

o
Konuponatue, pacnpocrPaHeHtre

2016, I,Ie4arerrcrso (HaquoHalraoe o6paeorauue>' @ 2016. HOy MIIHMO
tr uctrorb3oBaHffe B KoMMepcecKrx qetax 6ea nucluesqoro pa3peueHus npaeoo6la4areleit Ee Aonyc(aeTcs
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148 Er3. Til nOBbtE SK3AMEHAUI/OHHbtE BApl4AHTbi

O6'riiwr rpeyroJrbuofi nprasnnrr, orcercaeMofi or Hy6a rrJrocrcocrbro,
rlpoxoAflrr{eft uepea cepe.qr4ubr 4nyx pti6ep, BbrxoA.firrlzx r,ra o4nofi
Beprxr4Hbr, r,r napaJrJre.rrrnofi TperbeMy pe6py, BbrxoAflrrlenny ze arofi
)rce BeprflrlHbr, paBeu 1,5. Hafi4rare o6rtjnn xy6a.

Orser:

I{.aers 2

[tl Hafi4vre BHaqeHr{e Bbrpa}neHr4a logu 2.Iogrl25.

Orser:

AeroNlo6lrJrb paoroHffercfl Ha rrpffMo.nlrner?nou yqacrrce ruocce c rocroflHxbrM ycrope-
Hr4eM a = 3000 xwtfuz. Cxopocrr u BbrqucJrffercfi rro Qoprvry;re u=J2la, r4e I - npofi-
4ennsrfi anrouo6ra.rreM rlyrb. Hafi4rtre, cnoJrbno nraJroMerpoB rrpoeAer aerovro6zrb K Mo-
MeHry, RorAa orr pasroHrarcff Ao cnopocrr4 60 xnn/v.

Oreer:

?lwreetcs ABa crrJraBa. flepnrrft coAepfi{r,rr \oh nnnena, nropoft - 25% HrzxeJrfl. IIs arur
AByx cnJIaBoB [oJlyr{vtJrvr rpervrfi cn.nas ryraccofi 250 xr, coAepx(arqafi. 2ooh Hr4HeJrs.
Ha cno.nsno HLrJrorpaMMoB Macca [epBoro crrJraBa 6sr.na MeHbrrre Maccbl rroporo?

Oreer:

Itil Hafi4rare Har4MeHbruee BuaqeHze @ynxqnn a=(r2-39r+3g).e2-' Ha orpeare [0; 6].

Oreer:

I

--- |

l'-
j__T_:-_-_-

He aa6y0brrle neper{ectlu 6ce ornaefiLbL 6 6nanrc orl6etlo6 Ni 1.

,{na aaruucu petaeHuti u orrl6efiLo6 na aadan+un 13-19 ucnonuaytirne
OTBETOB Ni 2. Sanutuume cH,av&na Hotur.ep tbLnonrunetwozo aailanua.
u m.0.), a aalnew nonHne o6ocruoaanvoe peuleH,ue u otl6em. Ornoetnot
eanirne vtmrco u paa6opvuao.

BJIAHE
(13, 14

SAnUCbL-

f a) Penrure ypaBHeHr.re cos2x-Jisin(f-r)+r =0.

6) VHaxure Hopur4 Eroro ypaBHeHuff, npvuaAJrex{arqr{e orpecxy

O 2016. llagarellcrao <Haquoxusuoe o6pa3oBaauer. O 2016. HOy MIIHMO
Konupoaaxue, pacnpocrpaneHtre ff rctronb3oBaHffe B (oMMepqecxux qersx 6eg nucsuessoro paapeueHus npanoo6lagareleft ae 4onycxaerca

l-+"; +l



BAP]4AHT 31 t49

Pagnyc ocHoBaHr4fl KoHyca c Beprur,rHofi P paneH 6, a g:nuua ero o6paayrolqefi paena 7.

Ha oxpyxrHocrr4 ocHoBanrrs KoHyca ssr6panrr rorrru4 A n B, AeJIffIrtrI4e oxpylrcHocrb
Ha ABe Ayrv, AJTI4HbI Koropbrx orHocffrcff xar L:2.

a) flocrpofire ce-renr4e KoHyca rrJrocnocrbro, npoxoAalqefi alepeo TotIKI,r A, B u P.

6) Hafi4rare rIJIoIrIaAb ceqeHldff KoHyca nJrocrocrbw ABP.

1
'f,-- v-9z-17.2^ -+2<O.

f Peurvrre nepaeencreo 4

-il] Oxono ocrpoyroJrbHofo rpeyroJrbHut<a ABC onncaHa orcpylr{Hocrb c qeHrporvl O. Ha upo-

AoJr)rceHw{ orpeorca AO sa roqny O otNre.reHa rorrra K ran<, qro IBAC+IAKC =90o.

a) Aoxamerre, rrro uerrrpiixyroJlbHrrrc OBKC enrlcaHHsrfl.

6) Hafigure paAtryc orcpylnHocrur, orrncannofi oxono uersrptixyroJlbur4xa OBKC, ecnu
h

cosIBAC=l=. a BC:72.
r3'

--1;-1 31 .qera6ps. 2OL4 ro4a Trauo$efi eean s 6aHrce 7OO7 000 py6.nefi n rpe4ur rrog 2ooh

ro.qoBbrx. Cxe1ra Bbrurarbr KpeArrra cJreAyroulas: 31 4exa6pa Kalr(Aofo cJrer4yroqero roAa

6anrc na.rracJrser rrporleHTbr Ha ocraBrrryrocfl cyryMy AoJIra (ro ecrr yBeJII4trIlIBaer AoJrr

na 2}oh), satevr Tuuo$efi ilepeBoAr4r e 6aHx nnatijrn. Becr 4o"nr Tnnno$efi BbIrIJIaruJI

sa 3 pannrrx [Jrarexca. Ha cro.rrsxo py6.nefi Melrbrrre on 6rr orAaJI 6anxy, ecJlr4 6br cMor

BbrrrJraTI{Tb AOJII 3a 2 paSnlrx nnatexca?

-l'-l HafiAure Bce Buar{eHr,r.fi napaMerpa a, rpfi Ha}rcAoM IrIs Horopbrx ypaBHeHr{e

(t " - 
r 1 x2 * sx)' _z({ a -t\ x2 + lx)+t- a2 : o

I{MeeT poBHo .qBa pelreHl'Iff.

l;-l Ha 4ocxe ;g.arrr4cailv HecKoJrbKo ne o6sgareJlbHo paBJrI4qHbIx ABysHarrHbIx HarypaJrbHbrx
r{[cer 6ee nynefi B AecflTnqnofi aanzcr,r. Cywrua gr]rx ltr{ceJl onagaJlacr pannofi 363. 3a-

TeM B rca)fiAoM rrr4cre rroMeH.fJrr4 MecraMX nepBylo I,I Bropyrc qusprr (nanpNrvrep, uucno L7

BaMeHI4JTI{ na uracno 71).

a) flpnne4nTe npuMep r cxo,qHbrx trr/rceJl, Arfl Koropblx cyMMa rIoJIyrII'IBrxI{xcff qI4ceJI

poBHo Y 4 paea 6o'nsrue, rreM cyMMa IacxoAHblx qlzcer'

6) Mor.na Jrrr cyMMa fioryrrr4Brrr4xcfl rrr{ce.n 6sIrs poBHo a 2 paea 6olrtue, qeM cyMMa

IaCXO.trHbIX qncel?
s) Haftgvre nan6o.nsuree BosMo)fiHoe BHar{eHI{e cyMMbI rroJlyr{I'rBrxr4xcs llraceJl.

o
IontrpoBaHtre, pacflpocrPaHeHue

2016. I,Ia4are:rscrBo <(HaquoHanrroe o6pasorauue>. O 2016' HOy MIIHMO
n EctrOnb3oBague B fioMMepqecg"" qelni 6eS ntcruessor6 pa3peueutrff npaaOo6lagareleit ue gonyCraerca
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BAPIIAHT 32

Orneernom rc aaOau,unu, 7-12 fl,6nnernca, r+enoe vucno unu K,ordevr{,aa, \ecs,rnuv-
n'a* 0po6a. SanutuufiLe vucno I none offLaetla 6 tlerectrle pa6otnu,, aarnetrr,
rlepeH'ecutle e?o a BJIAHI{ OTBETOB Ni 1 cnpa6& orrl unwep& coorlnefiLcnnA-
rcute"o aadaruun, ru&q,uH,afl, c nepaoti rcnernovrcu. Itarc7yrc quepa, ananr, <twuruac,>
u sannrrlVto nutuurrle e ontdenunort ,enefiLovrce 6 cootrlaelncnlauu c npueeilitur,bL-
Jwu 6 6narurce o6paaryamu. E}unuqbL ualwepenuti nucafiLb H,e Hatrcrdo.

9acrr 1

B 4onne, B KoropoM
oTall{e HaxoArrTcfl rro
lxrasdr llteus?

Orser:

ntraetir )IteHs. 17 oramerl u
3 reaprrapsr. )KeHs ncraeiir s

HecnoJrbxo noAbea,qoB. Ha xarxAolr
KBaprr4pe Nb 76. B rarconr no4beo4e

Morqnoctr ororII,ITeJrs e agroMo6l4Jre peryJrrdpyercfl /qoloJrHI4TeJrbHbrM conporllBJreHveM.
flpr'r etonn MeHgercff cI4JIa roxa B oJrexTpr{.recxorZ qerrr{ DJreKTpoABr4rareJIfl: qeM MeHbrrre
co[porI4BJIeEvle, reu 6o,rr[re cnJra roKa rr rem 6srcrpee Bpalqaercff Morop ororr]ITeJlff.
Ha rpa$zKe ttoKaga:r,a BaqvtcvrMocrb crr,Tbr rona or BeJrr{lrr,rHbr co[porr4BJleHl4ff. Ha ro-
pI'ISoHTaJIbuor? ocra orMer{eHo colporr4BJreHl4e B oMax, Ha BeprlaKa.nsnofi ocn - cuJra
ToHa B aMfiepax. Onpe4e.nate no rpa@uHy, cxoJrbno aMnep cocraBJrfler cr{Jra roxa
B rlelu npr4 conporrraJrelr.rr4 1,5 Onn.

l2
10

8

6

4

2

0
0,5 1,0 1,5 2,0 2,5 3,0

Oreer:

@ 2016. tr{sgarellcrao <HaquoHalrHoe o6pasoaauuer. O 2016. HOy MUHMO
Konapoaauue, pactrpocrpaHeHue tr xcnor6goBaHue B KoMMepqecrux qeaai 6eg nHcruessoro paopeueHns rpaBoo6ra,qarereE He Aotryc$aercff



151
BAP14AHT 32

- ,-l Ha nlerqaroft 6yrvrare c pasMepoM KJrerHI4 1x1 otnne.reHbl roqnra Au B.}J.afi!.ure Anu-

Hy orpeora AB. 
B.

A
o

Oreer:

'l:

$

I
i
.'l

:

i
::l

il
i

-;--1 flepeg Ha\raJroM repBoro rypa qeMnuoHara ro 6aAryrznrony ytracrutzKoB pas6r4Baror* | Ha r{rpoBbre napbr cJryqaftHbrna o6paeou c rroMolrlbn ncpe6lla. Bcero B qeMrrrouare

yr{acrByer 76 6alrwuwroHlrcroB, cpeA}r Koropbrx 22 cnoprcMeHa rr3 Poccuvt, B ToM tllzcre

Buxrop flo.rs6os. Hafi4rare Bepoflruocrb roro, rrro B rIepBoM rype Braxtop flonaxor
6y.qer unparb c KaRr{M-JIu6o 6agvuHToullcroM ras Poccfln.

Oreer:

--;_l HaftAure KopeHb ypaBHeHrrn Jg4-gs=4.

Orser:

=-l 
B nparvroyroJlbuoM rpeyroJlbHr4xe yroJl Me)fiAy BbI-

- I corofi ra 6xccexrpucofi, npone4iinnbrMr{ }I3 Beprrrr{-

Hbr rrpaMoro yrJla, paBeH L4'. Haftgr'rre nnensnrzfr
yfoJr [pflMoyroJlbHoro rpeyroJlbnrafta. Oteer 4afire
B rpaAycax.

--i-1 flpannan U=-4x+6 ffBJrfiercff xacare.nrnofi H rpa$ury SynrcqI,rz U=8x2-28x+c,
}Jaftnure c.

O 2016. Plegarerlcrao <Haqrouurroe o6pasorauue>. O 2016. HOy MIIHMO
Kouupoaauue, pactrpocrpaEeHue tr trcnorbaoBaHile B KoMMepqecxzx qersi 6ea nucluesuoro pa3pemeHEs npaaoo6laaareleft He AotrycKaerca
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152 ET3. T/NOBbIE SK3AMEHAUIIOHHbIE BAPLIAHTb]

Fl Ky6 onzcaH oxorro c$epu paAr4yca 2. Hafigure o6stiu xy6a.

Orser:

tlacrr 2

Haft.qure BHaqeHue Bbrpa'fieHr.t * '[s2- Jl28 .i, ' 9n
,HaqeHr{e BbrpaifieHrlfl v oz - v rzo sul g .

, f_foBbrqucJrflerc;r no @opruyne u = c.;-
| +fo'

rracrora l4crlycxaeMblx l,IMnyJrscon, f - iracrora orpanctiHnoro or AHa cr{ruaJra, perr-
crpl{pyeMaa npniiwrurarcowr (n Mfq). Onpe4e"nzre qacrory orpanciiHnoro crarHa.na n Mfc.
ecJrr.,r cnopocrb norpyl*eHr{.fi 6arzcna$a paBua 4 rw/c. Orner Bbrpasr{re n Mfq.

Oreer:

Cvreura"rrz Henoropoe Korr{qecrBo 11-npoqeHTHoro pacrBOpa Hexoroporo BerrlecrB:
c raKI{M }fie KoJII4rrecrBoM 15-npoqearHofo pacrBopa aroro BerrlecrBa. Crconsr: :
lporleHToB cocTaBJrseT Konr{eHTparlrafi noryrrxB[refoc,fl pacrnopa?

Oreer:

[-ltl Har?4ure nara6o,rrruee BHaqeHrae Synxq:atr A=@-27).n28-x Ha orpeame l%; a}l.

Oreer:

He aa6ydbtle nepetuecffLu 6ce ornaenlot a 6nantrc orrlaernoe Ni 1.

O 2016. I{a4aremcreo <Harlnosalrsoe o6pasonauue>. O 2016. HOy MUHMO
KonupoaaHue, pacnpocrpaueHne tr ucnorbsoBauxe B KoMMepqecKrx qerflx 6ea nucruessoro paope[eHxff npaaoo6lagareaeit se AonycKaercr

Oreer:

JIoHarop 6arucxa$a, paBHoMepHo rrorpyffiaroulefocfl Beprr{KaJrbHo BHr{8, }rcnycxae:
yJlbrpaaByrcoBble IrIMryJIbcbI -racrorori 187 Mfq. Cropocrt norpylfieHua 6anucxa$a -

rAe c M/c - cxopocrb BByKa n no4e, /n -
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lna sanucu peuleruuti u orrlcetlor rua aadant'u* 13-19 ucnonaaytime
aaOan+un

Otnoetnuc

BJIAHIT
(13, 14

SAnUCbL-
oTBETOB JV 2. Sanutuume cH.&a{&na HoMep abLnonH,neMo?o

u m.0.), cL s&ftLeM tuOnH,Oe O6OCnOearuH,oe petueH,ue u ofrL6en'0.

aanime virnrco u paa6oPvueo.

Tsl a) Perurte ypaBHeHI'Ie cos2x*"i"(|*rJ+1 = 0'

6) VxaxcuTe KopHr4 ororo ypaBHeHrrfl, fipr{HaAJre}$ailIve oTpesHy
r/
lofi
l- 2

.-.1
' -,'1.

-;-1 
B npasz6HolZ rpeyro.ntnofi rr4paMr,rAe MABC c ocHoBaHuett ABC cropoHbl ocHoBaHIrIfir* | pu""r, 6, a 6ogoesre pii6pa paBHbr 8. Ha pe6pe AC :aaxo1rrcs roqxa D, na pe6pe -48

Haxo,III4Tcs TOr{Ka E, A na pe6pe AM - Toqxa L. Vlsr,ec'tuo, qro CD = BE = I'A = 2'

a) ,{oxarxllre, qTo orpeso}r D-E co4epmrrT rIeHTp ocHoBaHI{s [I4paMI4/qbI.

6) Hafigzre 11JIOII{aAb cer{enl,Ia n[paMI,IAbI UIoCftocTbIo' npoxoAaIqer? qepe3 rouHz E,

DuL.

E Pe'rrare HepaBe'crno logr, rlz*'-s'+ro)>o'

-1^l B ocrpoyroJrbHoM rpeyloJrbHuxe ABC npoBerl4 Bblcory BH. tr4e roqlcu H na cropoHbl
^" I AB u BC onyuuJrr{ flepneHArr*yJrflpbr HK u HM coo'teercrBeHHo.

a) .{orcaxcllre, rrro rpeyroJrbHux MBK no4o6en rpeyroJlbHuxy ABC.

6) 1gafi.gy1re orHorrreHrae urorqaAr4 rpeyroJrbHuxa MBK K TIJIoTIaAN uerslpelxyroJlbHlr-

na AKMC) eclrn BH =3, a pa4uyc onpylnHocrr4, orlvcannofi orcolo rpeyfoJrbHrrKa ABC,

panen 4.

15 aireapa rrJraHr4pyercfl Barrrb KpeArlT e 6aHxe na 7 mecsqen. Vc;roBIlIs ero Bo3Bpara

TAKOBbI:

- 1-ro qIuIcJIa Hilfi.qoro Mecsqa AoJIr Bospacraer sa 2'h no cpaBHentrro c lcoHltroM

rrpe,4bIAyIrIero Mecflqa;

- co 2-ro no L4-e qucno KalrcAoro Mecflrla neo6xo4zmo BbIrrJIarI{rb rlacr}, AoJrfa;

- 15-ro qrurcra KalrcAofo Mecflrla AoJrr AoJrlr(en 6srrr Ha oAHy r4 Ty }fie BeJII4r{I4Hy MeHblxe

AoJrra na 15-e q?IcJIo rlpeAblAylrlero MecflIla.
?Iasecruo, r{To Ha verniiprsrfi Mecsrq KpeAr4ToBaHHfl Hy}rtHo BbrrIJIarI4u' 54 rsIc. py6;refi.

Kagyro cyMMy HylItHo BepHyrb 6auxy B TerIeHIIe Bcero cpo6a xpe4uronanua?

f 
HaftAure Bce BHarreH?rfl napaMerpa a, nprr Kalr(,qoM vB noropr,Ix MHolrdecrBo pellreHr4z

o -(o' - 2a\cosZ,x +2 t ^ 7n1
HepaBeHcrBa #<1 

co4eptltflrorpesolt l-zft;- 6].

2016. I4a4arellcrao <HarlnoHurroe o6paaoaaHHer, O 2016' HOy M{HMO
il uclorb3oBaHtre B KoMMepcecK"* llelsi 6ea lucluesuoto paspeueEEfi npaeooola4ateleti He ,qoflycHaeTcff

o
Kounponauue, pacnPocrPaHeHue
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t54 ET3. TilNOBbIE SK3AMEHAUI4OHHbIE BAP'1AHTb

Celrr oxcneproB oIIeHr4BaIor xnno@z.nru. Kalxgrtft us Hr{x BbrcraBJrfler oqeHrcy - qe-
JIoe rrrurcJlo 6aJl.rros Or 0 4O 10 eKJIIo.II{TeJrbHo. Z3secrno, rITo BCe OKcneprbr BbrcTaBu.
JrI'I paBJrI,IqHbIe oIIeHKIa. llo crapofi clulcreMe orleHr4BaHr4a per?rranr xranoSr.rnsMa - orc
cpe,4Hee apu@nneru\Iecnoe Bcex orleHon oxcrreproe. flo uoeofi crrcreMe ortreHr{BaHr4a per?-
TIIHI KlztHoSttlrnna BblrrrrcJltrercfl creAyrorqurvr o6pasorvl: or6pacbrBarorcfl Har4Meubrrras
u sant6onsrrafi orIeHKI4 Ia noActrr4TbrBaercff cpeAnee apzsuerzrrecnoe rrflTrr ocraB[rzxcfi
oqeHoK.

a) Momer JIr4 paanocrr pefirranroB, Bbrrrr4cJreHubrx no crapor? ra nosor? cr4creMaM orIeHH-

Ba',u!fi.) pu"""tta" a ?30'
6) Moxcer Jrr4 pasnocrr perlrranfoB, Bbrqr4cJrenubrx

1
l:VIBaleUIfl., pannarrca i ?

.JA

no crapofi v noeofi cr4creMaM orre-

n) HafiAIare Har,r6o.nruree BoaMolrcHoe BHatreHrre paaHocrr.r pefirznron, BbrrrrrcJreHHbrx
no crapofi v noeofi cr4creMaM orleHraBaHilff.

O 2016. lle4arelrcrno <Harluoualrxoe o6pasoaaurer, O 2016. HOy MIIHMO
Konapoaarue, pactrpocrpaHeHae u ucnotbSoBaHffe B KoMMepqecxux rlerai 6ea nvcruessoro paapeneHuff npaBoo6raaarereri ue 4ouycxaerca

           elvrik

           elvrik



BAPLIAHT 33

Otnoemom rc sa\aruua.u, 1-72 a.6nfl,erncs, ttenoe q,ucno unu Nolr'eqruas, Oecannu't-

ruaa 0po6t. Sanutuume vucno 6 rlotle on1,6en7.& 6 fiLevcnl'e pa6ont'tL' sarnew

rlepetuecurne e?o e BJIAHIT OTBETOB Jtli 7 cnpa6& orL troJwepa cootn6enl'cmeA'

rcute"o sa,flan+un, rdavuH,&fl, c nepeoti Knerrlorueu. Itam}yrc qu$pA, 3rlarc <Mu'IAc>

u aarlnrn7to ruuululne e ontdenuruoti ,{Jlefinovve G coorrLaernctt'auu c npuae}iH'trbL-

Jwu 6 6narurce o6paaqanu. Elunur4bL uaMeperuurt nucarnb rue HA?IcIdo.

rlactr 1

--;_-l TTloxonaAna cror4r 2O py6neir. B eocxpeceHbe B cy[epMa.pKere 4erZcruyer creIII4aJIb-
r I Hoe npeAJrolr{eHr4e: BarrJrarr{B 3a rpr4 rrrortoJtlaAnrr, rloxyrlareJlb rloJryrraer alerblpe (o4ny

B [oAapoK). C11o.nsno urorcoJraAox MorrtHo rIorII]eI,ITr Ha 120 py6"rrer? B Bocrcpecense?

Orser:

--;-) Ha 4raarpaMMe rronaaaHa cpeAHeMecsrrHafl reMrleparypa BoBAyxa s Cuwr$eponoJle 3a

reMrreparypa B rpaAycax If,e.nrcran. OupeAeJlure

Hflfl reMleparypa BrlepBbre fipeBblcuJla 12 "C. B
rro Ar.rafpaMMe, B rcaKoM Mecflqe cpeA-

oTBeTe HafIIdlilI4Te HOMep Mecflqa.

26

24

22

20

18

16

L4

L2

10

8

6

4

2

0

-2

i
l_)-l-- 

i

I

I f--- -

I

Map aflp I4IOJII ABf HOfl ACE

O 2016. I4a4arerucrno <HaquoHa"lsuoe o6paaorauue>. O 2016' HOy MIIHMO
KonfipoBaHffe, pacnpocrpagegtre r uc[orb3oBaHfie B rtoMMepqecxux qerai 6eg nxcruessoro paspeueHus upaaoo6laaareaei He aonycxaercg
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156 ETe. TilnOBblE SK3AMEHAUI4OHHbIE BAPlilAHTbl

Ha Krerqarorl 6ynnare ueo6parxiiu Kpyr. Kanoea rrJro-
rrlaAb Kpyra, ecJrr4 rrJrorqaAb sarxTprzrxoBaHHoro ceKTopa
panna 70?

Orser:

Beporrnocrb roro, rrro Ha recrr4poBanurvr rro 6:,z'onotwu yvaqzftca V. BepHo perur4T

6o;rrure 9 aagau, paBHa 0,61. BepoflrHocrb roro, lrro V. eepno pelrrzr 6olsrue 8 aa4av,
paBHa 0,73. HaftAr.{re BepoffTrrocrb roro, rrro V. nepno peilr,rr poBuo 9 aagav.

Orser:

tE 
Hafi4zre Kopenb ypaBHeHrzn logn (5 - x) = 1,ogu(2 - x) + 1 .

Oreer:

AC u BD - Al,IaMerpbr onpylr{Hocrr,r c rleHrpoM
paBeH 32". Hafi.grrre yrorr AOD. Oreer gafire r

O. Vron ACB
rpaAycax.

Oreer:

Ha pracynxe n ao6palr(eHbl rpaSrarc $ynxquv A = f \x) 14 HacareJrbHafl K HeMy B ro\rxe
c a6cqzccofr. xr. Hafi4r4re BHaqeHr..re rpoltseo4Hor? Synrqzu /(r) B roqne r0.

Orser:

O 2016. I,IaAarerscrgo <Harluouaaraoe o6paaonauue>. O 2016. HOy MIIHMO
Konupoaauue, pacflpocrpaneHze u zcnorbaoBantre B KoMMepqecKux rlerfix 6es nucruessoro paspeneHffs upaaoo6lagareaeii re 4onycxaercs

\
I :: .1

ti

\J- --t-.
\.'

+1 r/
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3APHAf :.: lJ r

8i B un-rnnApl{qecnl{I? cocyA :aaJrvrrv 3000 crrs BoAbI. Vpoeenr BoAbI

trpH aroM 4ocrl4r Bblcorbl 10 crvr. B xr,rgrcocrb noJlHocTbro rrofpysl'IJlr4

AeraJrb. flpu oroM ypoBeHb ]rcrl.4nocrl,I B cocyAe rIoAHflJIcfl

Ha 5 cM. {enny paBeH o6sijrvr gera:r:z? Oreer Bbrpaallre n rcy6zvecnux
caHTr4Merpax.

Orser:

rlacrr 2

E Haftszre BHar{e'ue Bbrpa}neH'" (-ni. +f,).zz,o.

Orser:

- 1O-_l B 6orcosoir creHr{e Bbrconoro qr,rJrr4HApr,rqecxoro 6axa y caMoro AHa sanpen.ndH xpan.
floc.ne ero orrcpbrrr4fl BoAa Halrr4Haer BbrreKarb nB 6an<a, [pI,I SToM Bblcora cro.rr6a

BoAbr n Hiiwr, BbrpalrceHHaff B- Merpax, MeHflerc.fl rlo BarcoHy H lt) = at2 + bt + Hs ,

Lr,3
rAe 1{0 =4,5w - Harrarbnsrfi ypoeeHb BoAbr, o=fr l.fmu:r'2 u b=-ft rvr/nnnn -
rrocroflHHbre, t - BpeMg B MrrHyrax, lpolreArrree c MoMeHTa orKpblTplfl KpaHa.

B reqenrae rcaxoro BpeMeHr4 no4a 6y4er Bbrrenarb us 6axa? Oreer npzBeAr4re B MI4Hyrax.

Orser:

-1Tl Ten.noxo4 rpoxoAtrr no reqeHvro pexr{ Ao nyHrcra HaBHaiIeHfis 780 rcM I4 rIocJIe croflHrl{^- I Bo3Bparqaercg B nyHrcr orrrpaBJreHua. }{afi.gure cl{opocrb reqeHlrfl, ecJrut cropocrb rerlJro-

xoAa B HenoABr{}Knofi eo4e paBHa 28 xwtfu, croffH}ca AJILITcfl 4 u, a B TIyHKT orrlpaBJle-

HLIff TerrJroxoA BoaBparqaercfl r{epeo 60 -r noc.ne orulbrrr4fl I.IB Hefo. Oreer gaftre B KI{JIo-

MeTpax B qac.

Orser:

-11; Harl4rre roqny MaKcr4MyMa Synxquu a =(Zx - 3)cosr - 2sinx + 10, npznaArlex{alqyp
LAI

IIpoMe]rcyrKy

Oreer:

He aa6y0brrLe neperrecrrlu Bce otlaerrtu e 6nant'rf ornaerrloe JV 1.

O 2016. I{a4arerscrno <Haquosmrsoe o6pasonaruer. O 2016. HOy MIIHMO
Konupoeaute, pactrpocrpaHeuffe u qcnonbaoBaHtre B KoMMepqecKtrx rlersx 6ee uucruesuoro pa3peneHus upanoo6lagareleli Ee Aonycxaerct

|'o';,J.
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158 ET3. TilNOBbIE SK3AMEHAUI4OHHbIE BAPI/AHTb

,Qnn aanucu peuleruuti u onn6erlo6 rua aadanru* ls-rg ucnonaaytirne
orBEToB Jva 2. Sa,nutaurne cvavana H,owep rbLnoJlttarcwo?o aaoan+us"
u m.0.), Q 3&tLeM nonqoe od0cruoeanH,oe petueH,ue u on"L6en1,. otneemoc
eanirne viirnrco u paa6opvueo.

BJIAHIT
(13, 14

SAnUCbL-

E a) Peurnre ypaBHeHr{e lsin2x + 5cosr - 8sinr - 4=0.

6) Vnamure Kopurz, np'rHaArren{arque orpe'Ky I T' +j

fl4 I B npasu"urnofi ruecrrEyro,trnoft rpr.rsMe ABCDEFl,rBtClDrEtFr nce pti6pa panHsr 1.

flocrpor?re ceqeHrze rrpurgMbr rrJrocnocrbro, lpoxoAatlefi qepea Toqxlr B, C. u F.
Haft4rare paccrosHr,re or ror{Kr4 B 4o npamoft CrF.

Penrzre HepaBeHcrro log,on_r,(5x - 2) > 0.

a)

6)

[ 16 I flpannaa, raparlJreJlbHafl ocHoBaHrurfiM BC n AD rpanegvu ABCD, nepecenaer 6oxoeure
cropoHbl AB u CD s rorrnax M v N.,(uarona.nz AC u BD nepecenarorcfl e roqxe O.
flpamaa MN uepecexaer cropoHbr OA u OD rpeyrorrbHrrna AOD s ro\rxax K n L cooi-
BETCTBCHHO.

a) ,{oHaxcure, rrro MK : NL.
6) Haiignre MN, ecJru vrlBecrHo, .{ro BC = 6, AD = 9 u MK : KL = L : 2.

B geyx rraxrax 4o6srnaror a"nrowrranrar? 14 Hr{KeJrb. B nepeofi rxaxre raMeercfl 20 pa6ovnx.
Hax4rrft I'I3 Koropblx foroB Tpy.ql,rrbcff 5 .racoe B AeHb. Ilpra erowr o4zH pa6o.rzfi ga .{ac

4o6rrnaer 1 rr a"nrolvrur'vIfl. unu 2 rtr Hr{KeJrff. Bo aropor? ruaxre r{Meercff 100 pa6ovllx.
rcarx4ufi I43 Koropblx roroB TpyAI{Tbcs 5 -{acos B AeHb. Ilpra erowr o4rau pa6o.rufi aa qac

4o6unaet 2 nr a.nrowrvr:uurg. nnw | fir Hr4r{eJrfl.
O6e ruaxrbl rrocraBJlaror 4o6srrsrrl uera.nJr Ha BaBoA, fA€ AJrfl Hy]nrq rrpoMbrrrrJreHnocrrl
rIpoI4SBoAL'ITcfl c[JIaB aJIIoMr'IHI/tfl H Irl4rceJlfl, B KoTopoM na 2 xr aJIIoMr{Hr4ff npI,IxoAr.ITcE
1 nr nzHe"na. flpu EToM ruaxrbr ,qoroBapr{Barorcfl Me}rcAy co6ofi Becrr{ 4o6uuy Mer€LrrJroB
raK, vto6sl SaBoA Mor npol43Bec?Lt nara6o.rrslree KornqecrBo cnJraBa. Cxo.rrrxo Kr4Jrorpay-
MOB ClJraBa [pI4 TaKr4X yCJTOBI4flX erfieAHeBHO CMO]fier rrpolasBecrn aaeog?

O 2016. Za4arellcrao <Haquoualsuoe o6paeonarae>. O 2016. HOy MIIHMO
Konupoaaxue, pacnpocrpanertre u ucflorbooBaHHe B HoMMepqecxux qeaai 6ea nucrueHHoro pagpeueHus npaaoo6ragarereu Ee AonycKaercs
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BAPI4AHT 33

r{MeeT poBHo ABa paSJrI'{qHbIX

x1!-a=O

perrreHrrfl.

--;;l Becxone.lr afl AecflTvrLrgaff Apo6b ycrpoeHa cJleAyroirtrrzM o6pa3oM. flepe.q .qecfirl'rrrHoft 3a-
rit I rrflToft crorzrr HyJrb. floc.ne sanflTofi [o.qpflA BbIrII4caHbI qJIeHbI rIocJIeAoBareJIbHocrI{

an = 4nn +21 (i - rleJroe). B peey.nsrare noJryqaercs paIII4oHaJIbHoe tIt4cJIo. HaftAIate

ATO III4CJIO.

o
Konzponasxe, pactrPocrPaHeHue

2016. I{s4arealcrao <Haqzonuluoe o6paaonaurer' O 2016' HOy MUHMO
H ucnorbgoBaHtre B KoMMepqec(ux qelai 6ea nucrueusoro pa3pemeHufl flpaB006raAareret He Aonyc(aercs
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BAPI,IAHT 34

Ornoetnom rc aa0at+unm 7-12 fl,ans,erncfl. qenoe vucno uJLu r(,orr,evH,&fl. |ecamuv-
n'aa Opodt. Sanutuunte q.ucno 6 tuoJLe orrlaenla 6 rlev,crrle pa6omuL, sartleJw
neperuecurne e?o a BJIAHK OTBETOB Ni 7 cnpa6& orrl ,towepa coorrlaerrlcrlry-
rcure?o aada,u,un, HavuH,&fl c nepeofi rcnerrloq;cu. Itamlyrc ryuepA, aH,arc <<twuH,Ac,)
u aanetnAw) nuulutLe e omOenwtoti rcneftLoq,rce 6 cootrlaerncrrlauu c npuee0iH.tr,bL-
Mu 6 6nanrce o6paat4amu. EOunurybL uaweperuuti nuca,ffLb He H,AflcHo.

rlacrr I-

li-l B naqne 250 nzcron 6ymarra $oprvrara A4. Ba HeAeJrro n oSnce pacxoAyercs g00 Jrr/rcroE
Kaxoro HalulMeHblrrero ltorxtrecrBa narreK 6yuaru xBarr4T ua 8 ne4ers?

Oreer:

l=t-l Ha pucynxe F(rlpHbIMIt rorrnaMlul nonaaaHa qeua soJrora, ycraHoBJrenHafl I{enrpo6airxo:r
P(D eo nce pa6oulre AHrl e oxra6pe 2009 ro4a. flo ropracoHraJrrr ynaaaHbr -lrucra MecF-
qa, ro BeprurcaJll4 - rtreHa BoJrora n py6.nnx Ba rpaMM. ,{"rra Har.rraAHocrr,r E(npHbre roc-
KI{ Ha pI4cyHKe coeAl4HeHbt nunueit. Onpe4e"rrzre no pncyHny, Kaxoro irrlcJra rleHa ac-
Jrora BrrepBbre noAH.rrJracb Bbrrrre 1000 py6.rreft Ba rpaMM.

1010

1005

1000

995
990
985
980
975
970
965

Oreer:

O 2016. I{sgarellcrno <Ha4uoualsuoe o6paaoBauueD. O 2016. HOy MIIHMO
Konupoaarze, pacnpocrpaHeEue tr ucnoJb3oBaHue B KoMMepqecxtrx rlerffx 6es nucruessoro pagpeueHes npasoo6aagarelefi ue 4onycrcaercn
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3API4AHT 34

-TlHaxlet-ratoft6yuarecpasMepoMKJIeTKI4].x1uao6pa}I(eHa
rparrellllfl. Hafi4rare AJIr{Hy cpe4nefi JrvI:r.trv erofi rpane\nv'

Orser:

A 
HaftAlrte ftopeHb ypaBHeHI'Ifl 5r+8 - B'

Otser:

4 -l @a6puxa BbrrrycKaer cyMKI'I. B cpe4neu 19 CyrvloK Iag 160 I{MeIor cKpblrble 4e$errrt'

HaftAllreBepoflTHocTbToIo't{ToKyIIIeHHaflcyMKaoHa}I{eTcg6ea4esexton.Pesyrrsrar
oKpyrJlr4Te AO coTl'rx'

1t

:,

{

ff

w
i
i.
'i

$

=l 
B ocrpoyroJlbuoM rpeyrorlbHune ABC yro'u A paBen 78" BD n CE -
Bbrcorbr' rlepecexaroilIr4ecfl B Torrfie O' lHaftgttre yroJl DOE' Oreet

aaftte B fpaAycax.

Oreet:

--lHaplrcyrrnelaso6paxtinrpa$'[I|a=f'(x)-flpol4sBo4rrofisyrrxqvIa/(r),onpe4e;rtirr-7 | 
;;";;'""r"n"urr" (-a;rs). HafiAure KorrlrqecrBo rorre* MaKcrrMyMa gyunqrau f(x),

rlpr4uaAJle,*talqnx orpeaxy l-z;n 1'

a + u: f'(x)

--S_lgepeacpeAHIoIoJIIIHIII0ocHoBaHIlIflTpeyroJlbHofinprasvrsr,o6tiiuKoTopouI
paBeH46,ilpoBeAeHaIIJIocHocTb'IIapaJIJIeJIbHafl6ononovrype6py.
Haftanre o6stirvr orce-rdnnofi tpeyro'rlruoft nplrausr'

Otser:

alrtroHarbnoe o6paaonanse>-' O 2016' HOy MIIHMO

Konuporauue, pactrpocrpaHeHu" " ""ror""o"u""" 
u *otJilt""ii"* q"ttL 6"' t"""t"it-oio pu"p"*"""o lpaeoo6lagareleii ue 4onycraerca
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t62 El-3. TilnOBblE SK3AMEHAUI,IOHHbIE BAPI/AHTb

Hari4zre aHaqeHrre

Oreer:

9acrr 2

BbIpa)neHLI" nli28 cos'f; -m .

t-101 Ars o6orpeea roMerrleHr{.r, reMneparypa

a cx=1,4 - nocro,flHna,fi. Hafi.Aure, Ao Harofr reMneparypsr (n rpaAycax

paBHa 56 nn.Jran:arcs. BoAa, eclrvr AJrrrHa rpy6rr paAr{aropa

Orser:

I,Ivreercs ABa crrJraBa. flepssrfi coAeplxr{r 5% Me.qn, aropoft tL% MeArr. Macea
BToporo clJraBa 6o"rrsrue Maccbr rrepBoro na 8 Hr. kIs orux AByx crrJraBoB [oJryrrr{JE
rperufi crrJraB, coAep)fiarrlufi l0oh Me.4rr. HaftArare Maccy rperbero crJraBa. Oreer 4afire
B FtlIJrOIpaMMaX.

Oreer:

l-Dl Hafi4zre rotr(y MaKcr4MyMa Qynnqravr y = *'-28*+96lnr-3.

Orser:

He Tn=25"C, qepea paAl{arop ororllleHrrfl

T"=57oC. Pacxo4 rpoxoAflrr{efi vepea rpy6y

rre c:420O#€ - ren.norlnnnocrb Bo,qbr, y :63 -E*

B KOTOpOM ilOAAepECrzBaerCfl Ha ypoB-

rporycxaror ropfltryro BoAy reMneparypoi

paAr4aropa BoAbr m=O,3Hr/c. flpoxoAfl nc'

rpy6e paccroffHr{e x, BoLa oxJra}r{Aaercfl Ao reMleparypst T, upravtiwr
cm, T*-7.x-a-tosz7a,.

- HoeQ@uqpreH" rennoo6mena.

I-{e.nscza) ox-

He aa6y0brrre neperuecrrlu 6ce ofiLoefiLut, e 6nanue ofiLlernoe Ni 1.

,{na aanucu petuerr,uti u olrl6eftLo6 na aa}antus, 13-19 ucnonuaytime
OTBETOB JVi 2. Sanuw,urne cruaaur,n& H,oJwep gbLnonH,fletwo?o aadantu*
u m.0.), & aarrlew nonruoe o6ocruoeanH,oe peuleH,ue u otl6enL. Omeemuc
eanime q,imrco u pas6opvueo.

BJIAHIi
(13,11

SA,fuUCU.-

I a) Peurure ypaBHeHrze 2sin2x-utr.or( i-*)=0.
6) VHaxure KopHrz grofo ypaBHeHr.rfl, rrprzHa,qJrexraque orpeony

O 2016. I4a4aremcrno <HaquoHalluoe o6pasoaauue>. O 2016. HOy MIIHMO
Konrponauze, pactrpocrpaHeHffe u ucnorbBoBaHue B KoMMepqecKHx rrersx 6ea nucruessoro paopeueHus npaaoo6aa4areleri ne 4ouyctaercs

[?'"]

           elvrik
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--i 
^ | B rpeyroJrbHofi nr4paMrr.qe MABC ocHoBaur4eM flBJrflercff npaBr4JlbHblfi rpeyroJlb-

lz+
uux ABC, pe6po MB nepneuArrxyJrspHo rrJrocrocrt4 ocHoBanautfi., cropoHbl ocHoBaHl4ff

-1b I Peurrare HepaBencrno r'logu(a+t -*')ro.

-16 I Bsrcorsr BB, u CC, ocrpoyroJrbHoro rpeyroJrbnuxa ABC repecenarorc.fl B ro.rne FI.

,{orcarnzre , ,aro lBBtCt = IBAII .

Haftgure paccroffHr4e or rdeHTpa oxpylr(Hocrr{, onr,rcannofi oxoJro rpeyroJlbHuxa ABC,

cropoHbl BC, ecnu BtCt=10J5 u IBAC=60..

a)

6)

Ao

- Lil B 4nyx [raxrax ,4o6rrnaror amovrr,rnzfi r4 HrrreJrb. B nepeofi rxaxre rrMeercs 60 pa6ouux,
rcanc4srfi rurs rcoropbrx roroB TpyArrrbc;r 5 .racos B AeHb. flpz eto*r o4uir pa6o.rfifi sa .rac

Ao6rrsaer 2 rr anrovrnnutfl unu S rcr Hlrr{eJrff. Bo nropofi nraxte lzrMeercfl 260 pa6o.r[x,
ranc4rrfi kro Koropbrx roroB TpyAXTbcfl 5 .racos B AeHb. flpr arou o4un pa6o-rraft sa .{ac

4o6rraaer 3 rcr anrouvr:nrrfr unu 2 Kr HI4KeJrfl.

O6e ruaxrbr nocraBJrsror Ao6rrrrrfi lrera.nJr Ha BaBoA, rAe AJIfl rrytrA rIpoMbIrrrJIeHHocrI{
npor,r3BoArrrcrr ctIJraB aJrroMrrHr{r vI :e:rn+.eJrfl, B KoropoM ga 2 xr aJIIoMI,THI{tr nprrxoA}rrcfl
1 xr HrrrceJrfl. flpu groM ruaxrbr AoroBapr,rBarorcfl MelrcAy co6ofi Becrl4 4o6rtuy
MeraJrJroB rax, vro6rr BaBoA Mor rlpor4aBecrr{ nar,r6o.nrnree HoJIIlqecrBo cnJlasa. Crcolrno
Kr,rJrorpaMMoB cn,rraBa [pr.I Ta]cl4x ycJroBr,rflx e]rceAHeBHo cMo]rceT rlpol{SBecru oano4?

paBHbr 3, a pe6po MA paeno 5. Ha pe6pe
xoAr4rcfl roqna E, a wa pe6pe AM - roqxa

a) flocrpofire ceqenr4e rnpaMu4at I'AED
r neprreuAprnyJrflpHoe pe6py DE.
6) Hafi4r,rre rrJrorrlaAb ceqenz.r nrrpaMllAbl
DuL.

AC saxolrrrcfi rorrna D, ua pe6pe AB r^a-
L. VlsnecrHo, qro AD = AL = 2 u BE = I.

rrJrocxocrbro, rrpoxoAslrleft vepee rouxy Z

rrJrocxocrbro, npoxoAaulefi qepea tounra E,

- 1g-l HafiIzre Bce BHarreHr4fl napaMerpa a, npll HalrcAoM rro lcoropbrx ypaBHeHile
^--l

(or' - z')' * (o' - o + z)(o*' - z *) - o' 1o - 2) = o

r4MeeT poBHo ABa peilreHl{s.

-ltl Ha oxpyxcHocrrr HexoropbrM o6pasorvr paccraBr,rJrr4 HarypaJrbHbre rrucra or 7 lo 27
(rcarx4oe qrzcJro rrocraBJrerro no oAaonny paey). Sareu AJIfl Ka)ftAoft napu coceAHllx qn-

ceJr HaruJrrr pasnocrb bo.nsruero uI Meubrrrero.

a) Mor.nu Jrvr Bce iloryqeHHble pacHocrl{ 6srrr ne uensure 11?

6) Mor.rrz Jrrl Bce noJIyqeHHbIe paaHocrra 6srtr He MeHblrre 10?

n) Ilomramo noJryrreHHbrx paoHocrefi, AJrfl KalrcAofi napu rrr{ceJl, croflIr{nx qepea oAHo,

HarrrJrr{ paauocrb 6olsruero r4 Meubrrrero. ,{.na Karofo nalr6onrruero rleJroro qucna k
MolrcHo rax paccraBl4Tb rrlrcJra, uro6sr Bce paaHocru 6ttn:a ne vrenrure k?

O 2016. I{s4arelscrno <Haquouarrsoe o6paooraHue>. O 2016. HOy MIIHMO
Konuponauue, pacnpocrpatestre q ucuorBBoBaHffe B KoMMepqecKtrx rlensx 6es uucrmessoto paapeueuus upaaoo6aagarelefi xe 4onycnaetct
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Otnaernoru n aa\atuunm 1-12 nanflefncn qenoe vucno unu fiotuevru&a' 0ecatnuv'

naa 0po6v, Sanututlrfle vrlcno 6 rlone OrTL1efnA 6 Tnev1fne p66ombc, ACLfrl'eJw

tuepetuecufne eao a BJIAHIT OTBETOB Ni 7 cnpaaa ofn H'orwepa coofttgefncfnaa-

rctt4eao 1aaaH,ua., H,AvuH,aa, c nep1ori Ktuefnovg,u. Itacnflyrc wu$Pa' ltuaK' <Iwurt'vcD

u s&1,flrn7K) nuulurrae 6 orn\enbtuori Knernoacve o coornaerrlcftLauu c tlpuse0e,uLu-

I^u 6 6narurce o6paaqaruu. EduttuqbL uswepenuti nucaflLb tue Haflctuo.

rlacrr 1

flaqxa cJrrrBorrgoro MacJra crotrr 46 py6;refi. flencuonepaM MaraSlIH AeJIaet cxN4xy 5'

Crconrno py6nefi croI,IT fiaqxa MacJIa AJIff rlexc]Ionepa?

Oreer:

Ha prACynge ,ICkIpHbIMI't TOTIKaMI,I 11OKaBaHO CyTOtIHOe KO;rUIISCTBO OCaAKOB' BbInaJt=

rrr?rx B Kaaasu c 3 no 15 Senpane 1909 IoAa. flo fopIIsoHraJIlI yKasaHbMlIcJIa Mecs-

qa, nO BepTt(HaJIlI - KO;1UuSCTBO OCAAKOB' B6I[aBIIIL1X B COOTBeTCrnyrOUlnfi AeHb' ]
*rnn"*arp4*. Ats HaTJIEAHOCT1 EcIIpHbIe T9TIK1a Ha pLTcyHKe coeAlIHeHbI nunue|

Onpe4enure ilO pnCyglty nara6Onruree CyTOTIHOS KO;114qSCTBO OCaAHOB' BbIIIaAaBIf,;rr

s ltasagr,r B rreplroA c 6 no 13 $erpann. orser gailre B MuJrJrtrMerpax.

8 9 10 1LL2 t3L4L5

Orser:

Ha xrer.rarofi 6ynrrare c pagMepoM rcJlerru lxl raao-

6pa*ciina rpaneql{ff. Hafinure Lnrvrlay cpe4Hefi Jrulrvlut

eroft rpaneqllr.

Orset:

O 2016. IloAarerlcrso <Haquoxa,rruoe o6paaoaaxaer. @ 2016' HOy MIIHMO
Ko11I4poBague, pacnpocrpageHse 14 I{cfforbgoBaxne B KoMMepcecnr.rx qenei 6eo ugcruegsoro paopeuenLff npaaoo6latrarelefi He Aonycxaercs
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Hayunaa xos6epesqllfl IIpoBoAlIrca B 3 An,s. Bcero sallJlaufiposauo 40 AoKJIaAoB -
a neprrtfi AeHb 8 AoKJIaAoB, ocraJlbHble pacupeAeJleHbl nopoBHy Me,fiAy BropbIM

lr rperbtrM AHaMr[. Ha xon$epegqerrr nJlau]Ipyercff AoKJIaA npoQeccopa M. flopsAotc

AoKJra.qoB olrpeAeJlfferc,fi )$epe6rdsxofi. Kaxosa BepoflrHocrb' tlro AoKJIaA fiposeccopa M'
OKATK9TCE BanJIaHEpOBaHHbIM Ha nOCJIeAnrafi 4enr KOHSepeHIIIIfi?

Oreer:

i- b I Hafigute KopeHb ypaBHeHlln ?f;4 =2.

Orser:

-=--l ,{na yr.na Brr}rcaHHoro B oKpy,IrHocrb .rerupilxyroJrbHnKa pannu 56o

B rpaAycax.

Orser:

--i-1 Ha pucynxe uao6panrdn rpa@zr U=f'(x) - ilponaBo4noft (bynxquu f(x). Ha ocu a6c-
' I q*aa ot*arreHo AecflTb roqeK: xy )c2, xy x4t )cg, x6; x7t JCy tcg, )cro. Cxonrxo I43 gTllx

roqex JIeE(?rr Ha npoMerr{yrxax y6rrnanua Synxqvn /(r)?

a:f@)

-;-l OcgosaHraeu nparuoft rpeyroJrbHoft npnawrrr ff BJlaerca npff MoyroJrbHblll
" I rpeyfoJlbHllrc c Kareranru 5 u 2, |oxoBoe pe6po 11pLtBMbI parno 12.

Hafi.qure o6tiirvr rrpproMbl.

@ 2016, ?Isgareructro *Haqsosalrsoe o6paaoaanrer. O 2016' HOy MIIHMO
KoEHpoBaHtre, pacnpocrpaHer{[e H r,lcrloJrb3oBautre B rcoMMepqecxrx qe,trsi 6eg uucruesnoro paopeueflufi npaaoo6aatrarelei He Aonycxaercg
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166 ET3. TilNOBbIE 3K3AMEHAUI4OHHbIE BAPI4AHTbi

Y.acrs 2

Orser:

t 1O--l Ats orpeAeJreHr,rfl aQsexrunnoft reMrreparypbl snde4 l,rcroJlbayror sanoH Cre@ana-

Eo.rrrqyrana, corJracno KoropoMy P =oSTa, rAe P - MorrlHocrb r4oJl]rueHr{ff SBesAbL

_ _.^_8 Brc=5,7.1O-----=:---IlocroflHHaff,S-n.rrorqaAbrroBepxHocrrrSBeBAbr,a?-rerr-
rr' .K.

reparypa. ?Iasecruo, tlro nJlolqa,4b rroBepxHocrll Hegoropofi sBeBAbI paBHa a*L'fO"*'.

a MorrlHocm eii uanlnrenr,rfl paBHa 5,7.LO25 Br. Hafi4zre reMleparypy eroft BBeBAbr B fpa-

Aycax Ke.nrsuHa.

Orner:

I{ueercs ABa crrJraBa. flepnrrft coAepffir,rr \oh tt:zxenn, nropofi - 30% HITIKeJIfl. I'Is srux
AByx crrJraBoB rroJryqr{Jrr{ rpervfi cnnan'uaccofi 100 rcr, coAepx{alquft. 2O% Hr4fterfl.
Ha cno.nrro KLlJrorpaMMoB Macca nepBoro crrJlaBa 6sr.rra MeHbrrre Maccbr nroporo?

Oreer:

[12-_] Hafi4I,rre rorr6y Ma6crztMyMa $yuxqzw A = L,5x2- |lx + 216In x + 3.

Orser:

He aa6y0brrle rleperr,ecrlu 6ce onleerrlw e dnanuc onleeftLoe Ni 1.

lnn aanucu peuLetuuti u orrloenloa rua aaOant'un 13-19 ucnonuayrtme
OTBETOB NA 2. Sanutuume cH,aq'ana Howep 6bLrlonH,fl,eJwo?o aaOantun
u m.d,), a sa,rneM rlonH'oe o6ocnoaan+n'oe peuretuue u orrlaenl. Otneent'u'
eanime 'titnrco u paa6opvuao.

BJIAHN
(13, 14

SAtuUCbL-

FB I a) Peurure ypaBHenlae z"o.'(f * r) * sin2r = 0.

6) Vrcaxcvrre RopHI,I groro ypaBHenlrff, rIpI{HaAJIeEcaIqfie orpearcy

O 2016. I'Iaaarearcrso <Haquouamuoe o6paaoranuer. O 2016. HOy MIIHMO
Konrponaaue, pactrpocrpaxeufie tr uclo,rbgoBaHffe B rtoMMepcecK{x rIeJsx 6ea nucruesnoto pa3peuentrff npanoo6lagarelei He Aonyc}iaercfl

[-", +]
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B npanu.nsHoli rpeyro.rrrnofi nxpaMr.rAe MABC c ocHoBaHuetut ABC cropoHbr ocnoBaHr4fl
paBrrbl 6, a 6oxoerre pei6pa paBHbI 10. Ha pe6pe AC lnaxo4arcfl rorrxa D, wa pe6pe AB
HaxoAl.lrcfl Tor{Ka E, a ua pe6pe AM - Toqxa L. Vlaeecruo, rrro AD = AE = LM = 4.

a) ,(oHarxure, rrro orpegox DE co4eprxr{r qenTp ocnoBaur4fl [rzpaMr4Abr.

6) HaI?azre nrolrlaAb ceqeHufi rrr4paMr4Abr rrJrocnocrbro, npoxoAarqer? qepe3 rovxra E,
DtrL.

peurrare HepaBeHcr"o 4'2*t z_ o,uzxz-a'-'< 0.

-G-_] OAna onpylnHocrb BlI4caHa B npflMoyfoJrbHyro rpalerlr4ro, a Bropafl Kacaercfl 6onrruefi
6oxoeorZ cropoHbr r npoAoJrlnenrafi ocnor,a:r'ufr.

a) ,(oxamzre, rrro paccroflHlze Me)fi,qy rIeHTpaMr4 onpylrcHocrefi pauno 6o"nsruerl 6orco-
nofi cropoHe rparrerlvrz.

6) HafiAzre paccroflHlule or BeprrrrzHbl oAHoro r4B rrpffMbrx yrJ]oB Tparrerlr4r4 Ao rIeHTpa
ntopofi oxpylr(Hocru:, ecJruI Tor{rca KacaHrrfl uepnofi orcpy)nHocrra c 6o.rrrurefi 6onosofi
croponofi rpanerlrdr4 AeJrr,rr eti na orpeoxr{, paBHbre 4 u 3G.

17 | v QepMepa ecrb ABa rloJrfl, Ha)fiAoe nrou{aAbro 10 rexrapoe. Ha Ka}fiAoM rroJre Mo}ngo
BbIpaqLIBarr xaproQeJrb ut ceiixny, froJrfl MolrcHo AeJrrrrb MelrcAy orr{Mr4 rcyJrbrypaMr4
e nrc6olU nporopqllu. VporxafiHocrb KaproSena Ha rrepBoM rroJre cocraBJrfler 300 q/ra,
a Ha Bropotu - 200 \/ra. Vporxafinocrr csexnrr Ha rrepBoM rroJre cocraBJrfler 20O 4/ra,
a Ha BropoM - 300 q/ra.
(Deprvrep Mo)fier npoAaBarb xaproQenr ro rleHe 5000 py6. Ba rleHrHep, a ceiir.ny - ro
qeue 7000 py6. aa rleHrHep. Kaxofi naz6o.rrsruufi 4oxo4 Molrcer noryrr[rb Sepnnep?

- 
1g-_-l Hat?4zre Bce BHarreHrrfl napaMerpa &, npr4 HalrcAoM rra Koropbrx ypaBHeHr{e

(1, - gl -lx * al)' - sa(lx- el - l, - "l) 
+ Ba2+ 28a -16 = 0

r{MeeT poBHo ABa pelleHr4fl.

-1g-l LIs 4O nocJreAoBareJlbHblx ne.riirnrrx rrr4cer 1, 3, 5, ..., 79 err6pa.nz 7 pae.nr,rvnbrx slr-
ceJI' Itoropble sanI4caJIZ B nopflAne BoBpacraHr{fl. Ilycrr A - .rerstiproe no Berr4rr[He
cpeAr{ oTr{x rrr4ceJr,

a) Morxer nu B -

6) Moxcer nu B -
n) HarZ4rare Haz6o.rruree BoaMo)fiHoe BHarreHr4e B - A,

O 2016. Z:4arelrcrro <,Haquosalsnoe o6pasonaure>. O 2016. HOy MIIHMO
Itonrpoaaaue, pacflpocrpaHeHffe r ucnorb3oBarle B KoMMepqecxux qerai 6eg nscruessoro paspeneHfis rparoo6ra4arereri xe golycraerca

a B - cpeAHee apzQwrerzqecnoe nsr6pannsrx ceMr4 rrrzrceJr.

,.A pannarscfl 
=?I

a
A paenarrca 3?

I
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omaemou, rc aa)ant'unm, 1-12 s'*nfl,etncn qenoe vucno unu rcoueqru&fl yec*ntuv-
n'an 0po6a. SanutuufiLe q,ucno e none ornneffLa 6 rrlerecrne pa6omoL, a&nley
nepewecuftLe ezo e BJIAIIK OTBETOB JYi 1 cnpa*a onl, HoJwepa coorrlnerucrn1A-
rcu+e?o aaod,n'ua, H,avurr,an c nepeoti Knetlovttu. EaucTyrc ryuihbu, arr,&K. <<twuH,ac,u ganfl'n1'AK) nuruutle a otndentn'ort' rcnemorLree a coorLaerlctrlnuu c npueeilivH,bL-
Mu 6 6narurce o6paaqamu. E|ur+ut4bL usMeperuuti nucar-rlb ,{e ,{afluro.

rlacrr 1

i--i-_-l Ten.noxo4 paccql'Iran Ha 550 naccamr,rpo'. u 15 rrJreHoB KoMaHAbr. I{a*4aa cracareJrbHaFi

rrrJrroflKa MoFcer BMecrI2ITb 60 qefiosex. Kaxoe Hal.lMeHbrrree rrl4cro rrrJrrorroK AoJr]rcHt6rrrs na TerrJloxoAe, vto6rr B cJlyrrae neo6xo4zmocrr4 B Hr4x MolrtHo 6sr.rro pa3Mecrlrr!
BCeX [accaxcr,IpoB 14 BCex \IJreHoB rcoryrannrr?

Orser:

Ha pncyn*e ,rcI4pHbIMI{ T.'IKaMH no*a'aHo cyrorrHoe HoJr}rqecrBo ocaAr{oB, BbrrIaAaB-rrrl{x B 3'nracre c 7 no 18 4ena6p s- 2o0L ro4a. flo ropr4aoHraJrr4 ynacbrBarorcfl rrr4c.-ja
Mecsqa' IIO BepTI4ItAJILI - HOJII4TIOCTBO OCaAHOB, BbInaBIIM B COOTBeTCTByTOqZII 4eHr.B MrrJIJIIrMerpax. ,{"rra nar"rrflAnocrl,I EtIzpHbIe roqKv Ha placynKe coeAr4Hensr .nuuueir.onpe4elzre IIo pI4cyHKy' cKoJIrHo 4neft r,ro AaHHoro rreprzoAa s enncre BbrnaAaJro 6o,ret2 wnnnuvterpoB ocaAKoB.

4r5

4,0

3,5

3,0

2,5

2,O

1,5

1,0

0,5

0

Orner:

1110 18L71615T413t2

KonuponaHue,
rqr zUIo. l43AarerhcrBo <HaquoHalsHoe o6paaoeaHue>. O 2016. HOy MIIHMOpacnpocrpaHeHre H ucnorbsoBaHHe B ftoMMepqecxux qerai 6ea nucruesnorc pu"pJ-"r"o npaBoooraAarerefi He Aouycxaerca
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Ha rret.rarofi 6ymare c paoMepoM HJrerKu lx1 nao6paxccin rpeyroJrbHr/rn.
Har?4nre AJrrzHy efo cpeAHefr. n:zuuvt, [apairJreJrbnorl cropone.

Oreer:

C

i\
/\t]AB

I 4 I Mexanra.recnl{e qacbl c ABeHaAlrarrurqacoBbrM qzsep6rarovr e xaxorZ-To MoMeHT cJroMaJrr4cb
r{ rrepecraJrvr u!Trr. Hafigure BepogrHocrb rofo, rrro qacoBafl crpeJrrca ocraHoBvrJracb,
AOCrt4rHyB OTMeTfir4

Orner:

6, Ho loftl,a go oruerrra 9.HE

E Hafi4rare KopeHb ypaBHeHr4n #u = u.

Oreer:

- 6_l B ocrpoyroJrbHoM rpeyfoJrbHr4ne ABC yroJr A paBeH 72o, BD
vt CE - Bbrcorbr, rrepecexaroqr4ecfl B rorrxe O. H:afigzre yroJr DOE.
Oreer 4ar?re B fpaAycax.

Oreer: AE

-i- Ha pucyrine zso6panctin rpa$zH A=f'(x) - npor4gBo4nofi $yHrcqzyr /(r), onpe4eltin-

nofi na I{HrepBaJIe (-0; SJ. Hafigvrre HoJrr4rrecrBo roqex Maxcr.rMyMa Synxqntr f(x),
Karrrr4x orpe'Ky [-z; r].

C

A
B

f'(x)

Oreer:

-Tl Yepee cpeAHIoIo Jruttprro ocHoBaHrzfl r:peyro.nsnofi rrpr4oMbr, o6rtjnn
Horopor? paBeH 52, [poBeAena rrJrocxocrb, rrapaJrJreJrbHafl 6onosomy
pe6py. Haftgure o6riirr orce.riiunofi rpeyro.nsuort npuennrr.

O 2016. llsgarelrcreo <Haquouamuoe o6paaolauue>. O 2016. HOy MI{HMO
KonupoaaHue, pactrpocrpauexne ff ucnonb3oBaHffe B KoMMepqecxux rleasi 6ea nucruesnoro pagpeueHufl npaaoo6aa4arelerl He 4orycxaerca
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170 ET3. ThNOBbIE SK3AMEHAUI4OHHbIE BAPI4AHT

rlacrr 2

E Hafi.g're BHaqeHr4e Bbrpa)fie'r4 " 
*,'rr'?

Oreer:

I fO I Att" orpeAeJieHllff a$serrrannoft reMrreparypbr artia4 r.rcrroJrbayror BaKoH Creeana
Bo.rrsqvrana, corJracHo KoropoMy p=o's?a, rAe p 

- uoquocrb rraJryrreHrzs BBeBAb

o =5,7'10-8 PT, - nocroffHHa.fi, S - n;roqaAb rroBepxHocrrr BBeBAbr, a ? - rer:
rvl'.K=

1 -.reparypa. I'Iasectno, rrro n.rlolqaAb rroBepxHocrr4 nexoropofi BBeBAbr paBHa ;!U.t02'w2
a Morr{Hocrs eij I{3JryiIeHI4fl paBHa 4,56.1026 Br. Hafigrre reMreparypy aroft BBeB.rrr

B rpaAycax KemezHa.

Oreer:

?Imeercs ,qBa cocyAa. flepnrrIl coAepxr,rr 80 xr, a nropofi - 70 Fcf pacrBopa Hr,rcJrori
pas.rrzvnofi KoHrIeHTparIpII4. F,crr:z orvr pacrBopbr cMerrrarb, To noJryirr4rcs pacrBop
co4epffiaiqnft 63% KrrcJrorbl. Ec.rrvI rrte cMerxarb paBHbre Maccbr orr4x pacrBopoB
ro [oryrrlzTcfi pacrBop, coAepx(anrquft 65oh xncnorsr. CHo.nbHo Kr4JrorpaMMoB Kr4cJrorr
coAepxrr,rTcff B nepBoll cocy4e?

Oreer:

E Hafi4Iare nara6o.nsuree Buaqe*rae @ynxquv a =(*'-Br+B) .nt-' ta orpe3fte lz;s|.
Oreer:

He aa6ydbrrle tuepeH,ecfiLu 6ce orrlqerrlar o 6nau,te orrunenl,oe JV 1.

,[nn aanucu peuleruuti u orl6erlo6 na aailan+u* ls-rg ucnonaaytime
orBEToB Ni 2. Sanutuurne cH,av&n& ruotwep 6bLnoJLH,a,eMo?o aa\anua
u m.0.), a. 7afiLew nonH,oe o6ocruoeanrH,oe petuevrle u orflnetl. omoernat,
eanirne vdrnrco u paa6opvuoo.

td a) Peurrare ypaBHeHr,re  cosr+ 4-"o"*= 
Z.

6) Vnaxure KopHr4 ororo ypaBHenr{fl, nprurHa,4Jre*rarqrre

Konuponaure, pactrpocrpaHe*u"%'9lf;"*lg#;T:";T1l{$#:T:"'"??xTx#*;P"i,.t"t?;#3,Y"Y#1Y3"".u"uAarereri 
He Aonycnaercs

BJIAHIT
(13, 14

3&nucbL-

orpe'Ky [-t', +]

           elvrik



BAPI4AHT 36 171

PaAytyc ocuoBaHrrff noHyca c Beplr?rHofi P panen 6, a gnnna ero o6paayroqefi panna 9.
Ha oxpyxuocrr4 ocuoBaHr4fl KoHyca nrr6paHsr roqrcr4 A u B, AeJrflrr{ze oxpy}rcHocrb Ha

ABe Ayrlr, AJrr,rHbI Koropblx orHocflrcfl xan 1 : 5.

a) flocrpoftre ce.reHr,re rcoHyca rrJrocrocrbro, npoxoAsIrlefi qepeo roqnll A, B u P.
6) Haft.qrre rJrorrlaAb cerleHtr.fi ltouyca nJrocxocrbto ABP.

E Peurprre HepaBeHcrno logr-, (t * 2)'log, -r (3 - r) < 0.

Brrcorsr BB, n CC, ocrpoyroJrbuoro rpeyroJrbHuxa ABC repecexalorca B ro'rxe 1{.

a) ,(oraxcure, qro lBBrCl = IBAI{.
6) Haflaure paccroffHrde or rleHrpa oxpy)rcHocrl4, olr4cannorZ oxo;ro rpeyroJrsttuwa ABC

,qo cropoH;r BC, ecnu BrC, = 9J5 u IBAC = 30o.

- fi | 31 tera6pa 2014 roga Canervfi esfin e 6aHxe 7378000 py6,'Ier? n xpe4Nr rIoA I2,5o/o
roAoBbrx. Cxeua Bbrurarbr Kpe,qlrra cJreAyroqas: 31 4ena6pa RalrcAoro cJleAyroqero ro.qa

6anx naqracJrfler rrporleHTbr Ha ocraBrrryrocfl cyMMy AoJII'a (ro ectr yBeJlfiqrrBaer AoJIr
ya L2,5oh), aarenn Car,enwfi. nepeBoAr,rr e 6aHx n.rrariinc. Becs 4o.rrr CaeeJrufr BbITIJIaTIIJI

aa 3 pannsrx fiJrare]rca. Ha cxonsro py6nert MeHbrrre on 6rr orAaJI 6anry, eclra 6rr cuor
BbrnJlarrzTb ,4oJIf 3a 2 pannrrx n.nare*ca?

- 1g_l Hafi4rare Bce BuarreH?r.fi rrapaMerpa a, [pr4 Ka]rcAoM ?rB Koropblx ypaBHeHrre

xa+ (a+ 3)4 = lx + a+ Sl + lr - " -3!.

IuIMeeT pOBHO ABa PerueHl,l'fl.

- 19 
-l flpo nenoropufi na6op, cocroaulraft zs 11 paorratrubrx HarypaJIbHbIX rrr4ceJl, I4BBecrHo,
I qro cyMMa nro6rrx AByx paaJrr.rrrHbrx rrucer groro na6opa MeHbrrre cyMMbr nro6rrx rpiix

paaJlIlrrHbrx tllaceJr groro ua6opa.

a) Moxcer JrkI o,4HI,IM lts orlrlx qraceJl

6) Morxer JrI4 oAHI,rM rzo grl{x rrldcer

s) Itaroe Har4Megblrree BoaMolrcHoe

na6opa?

O 2016. I{oAaremcrgo <HaquouaarHoe o6pasosaxue>. O 2016. HOy MIIHMO
I{onuponarte, pacflpocrpaHenffe fl ucnonbooBaEtre B KoMMepqecxux rleJrsx 6eg nNcruessoto paapeuexus npaaoo6lagareleri Ee AonycKaercs

6rrrr -rzcro 3000?

6srrs .{r4cno 16?

SHarreHr{e Mo}fieT rrprrHr{MaTb cyMMa rrlrceJl TaKoro
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OTBETbI

Kaxc,qoe rpaBr,rJrbHo BbrrroJrueHHoe BaAaHlre L-12 oqeullBaercff 1 6a;r.nowr. Ba4auus
l-L2 cqurarorca BbrrroJruenHbrMlr Bepno, ecJrrr oxaamenyeurrft AaJI Bepnbrft orser B BlrAe IIe,'Io-

ro qucra lrJrur KoHeqnoft 4ecaru.rHofi Apo6u.

Bapuanr I

Orserrr K BaraHrrffM qacrn Orserrr K Bananugtu .ractn 2

O 2016. I,Is4aremcrro <Haquoxulxoe o6paeoaaruer. O 2016, HOy MIIHMO
Itonupoaaxze, pactrpocrpaHeHue tr ficnonb3oBaHue B KoMMepqecxffx qenflx 6ea nrcruesuoro paapeuentrff npaaoo6lagareleft Ee AonycKaercfl

N aarauils Orret

1 8

2 20

3 16,5

4 0,55

5 -25

6 63

7 1

8 100

Ni
SaAaHrrg

Orser

I 0,8

10 2,5

L1 I
t2 3

13

a'l [+2nn, neT;

5n:^ +2nm, meZ;
6

13r l7n
6) _.' 6' 6

L4 44

15 o; (1; logr B)

16
116

7

t7 3

18 -5<a<nJi-to

19 a) aa; 6) ner; n) 18,5
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OTBETbI 178

N! aaranun Orser

1 468

2 4

3 10

4 0,3

D -18

6 116

7 4

8 158

Orserrr K Balanr{aM rracrfi

Orserrr K Ba,uarrugm .ractu 1

N aaAauils Orner

1 77

2 17

3 L4

Bapuanr 2

Ornerrr K BanaHlrgu .racrn 2

Bapuanr 3

Orserrr K Barauugnn .ractn 2

Ni
34,[aHrrff

Orser

I 2

10 5

11 30

O 2016. llagaremcrao (Haqtronanbxoe o6pasonaxner. @ 2016. HOy MIIHMO
Konrponanue, pactrpocrpaHeuue u trctrorbgoBauue B KoMMepqecxtrx qerflx 6es nucrmesuoro pa3peneHtrs rpanoo6lagareleft ue 4onycxaerca

Ni
SaAaH1Iff

Orser

I 11

10 40

11 180

l2 16

13

a) I+ nk, keZi'2
n

--+2nn, neZi
6

5n
--J--i-2rcm, meZ;

6

3n -on itol --'262

t4 , J26arctg-

15 (-*;o]; (log, z; r)

16
25J3

2

L7 1233000 py6refi

18 a 1,5

19 a) ga; 6) ner; r) O1
7
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174 ET3. TilNOBbIE SK3AMEHAUI4OHHbIE BAPYIAHTbI

N aa.uanns Orser

4 0,96

D 3,5

6 36

t7
I 4

8 7

Orcon'aanue ma6n. Orcou4auue ma6:1

Bapuanr 4

Orserrr K BanaHuflM rracru 1 Ornerrr K Ba.IIaHuffM rracrl{ 2

O 2016. IlsAaremcrno <HaqzoHalruoe o6paaonarrer. O 20f6. HOy MIIHMO
Ilonrporauue, pacnpocrpaHeHEe ff trcnonbgoBaHffe B KoMMepqecrdrx qenfix 6ea uucrueHuoro pa3peueHtrs npaeoo6nagarelefi He AonycKaercE

Nb

SaAaHrts
Otser

t2 11

13

a) -l +2nn, n eZ;'6
v It-:-+ 2nm, m eZ;
6

13rot --.'6

1,4 30"

15
(1 1)

Ig'zJ'
(a; sz)

16 30

t7 2009

18 a=-7

l_9

a) riaupurtep, 2529; 6) uet;
e) -rracro 8655 lr Bce rrficra, noJly-

rraeMbre I{B Heto nepectanonrcofi
qnsp (ecero 12 uucen)

Ni aaranus Orner

I 8

2 -2

3 6

4 0,75

N aanauus Orset

I 4,5

10 33

11 50

T2 L4
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OTBETbI L75

Orcou4auue ma6n. Orcouqauue ma6n.

N! aa.uanug Orser

5 2

6 15

7 8

8 2,5

Nb aa.uauus Orset

13

a) !+2nn, neZ;

-!+zn*, mez;

I4n0r- 
3

t4 80Gojg

15 o; (1;2)

16 115
6

T7 10

18

-t;-avD <a <-D;

-t;c<4<cvD

19 a) aa; 6) ner; B) 38+

Bapuanr 5

Orserrr K Ba.traHrrffM qacrr{ Orserrr K BaraHug.ltr qacrw 2

N! aaranus Oraer

1 70 r25

2 7

3 3

4 0,2

o o,4

O 2016. I{egarerrcrao <HaquouanrHoe o6paaonanuer. A 2016. HOy MIIHMO
Konuponauue, pacnpocrpageHue r uctrorbgoBaHxe B ftoMMepqeclcux qersx 6ea nucruessoto pa3peueHufi npaBoo6naAarereit He AotrycKaercff

Nb aaranus Orser

I -3,5

10 9,2

11 10

L2 -77
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176 ET3. TTNOBbIE SK3AMEHAUI4OHHbIE BAP'4AHTS

N! aaraHun Orser

6 35

7 1

8 3,5

Orou,aauue ma6n. Orcouqauue mac--

Bapuanr 6

Orserrr K BalaHr{flM rracrfi Otsetrr K Ba,rlaHr.rffM tracrrr 2

O 2016. I,Ia4aremcreo <Haquouuraoe o6paaoraure>. O 2016. HOy MUHMO
Konupoearue, pacnpocrpaueHile tr ucnorbaoBaEue B xoMMepqecxfix qerfix 6es nucrueusoro pa3peuentrs npaaoo6lagarererl ue 4onycxaercs

N! aanaturr Orser

L3

a) L+2nn, n ezi

JIL

-+zfim. 
m €Li

6

13n

6
6)

T4 6) 8+2Ji

15
(-*'

o; [r

- Jr), (-Ji; -tl;

; Jz); ('tr; * *)

16 fio

t7 20

18 L<a<2

19 a) aa; 6) la; e) 15

N aaaanug Orser

1 4

2 3

3 t2

4 o,32

D -2

N! aananus Orser

I 2

10 301

11 513

l2 48

           elvrik



t77
OTBETbI

Nb aarau[s Orner

6 o,25

n
I 10

8 20

Orcou'tauue ma6n

Orserrr K BaAaHuflM rracru I

N aananus Orser

1 140

2 10

3 49

4 0,55

5 -1

6 o,4L

7 -3

8 216

Oxou'laHue nn6il

Bapuant 7

Orsetrr K BaAaHuffM rracrrr 2

N! aaaanus Orser
q 7

10 0,6

11 96

L2 -1

13

a)! +2nk, n-ur..o.9 + 2nk,24
ur..o.9* n+2nk, kez;

4

35n
6) n+arccosa;T

14
t4arccos-
ao

T5 [-r; tog, s]

O 2016. I{a4arerrcrao <,llaquouamroe o6pasoaauuer. O 2016. HOy MIIHMO
Konupoaauue, pacnpocrpaHeHue I rcnoJbBoBaHue B HoMMepqecr"" rlersi 6es nucruessoro pa3peueHus npaeoo6la'4are"nefr He 40tryc(aercfl

Nb sarauus Orner

13

a) t1+nh,keZ;
3

5n 4n 2n
6) -T; -T; -T

t4
r;,!oarctg-"2

15 (-cc; logT+); (f; logrg]

16 113

t7 2928200

18
127
74

19 a) ta; 6) 8; s)
17
I

G
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L78 ET3. TnnOBblE SK3AMEHAUI4OHHbIE BAPLIAHTbI

Orcouqanue ma6t.

Oreerrr K BaAarruffM rracrlt

Bapuanr 8

Ornetrr K Ba,rraur.rnu .racrn 2

N aaaanus Orner

I 2

10 501

11 551

L2 -40

13

nnk
"\ t+n , h eZ;

5x 3n
al -T; -T

t4 fioarctE--3

15 (-*t - a); [-tog, z; + *)

16 6

t7 600 000 py6.nefi

18 1-J10 <a<-2; a=O

19 a) la; 6) 13: s) I"25

O 2016. I{aAarerscrso <Haquosamsoe o6paeoraxuer. O 2016. HOy MIIHMO
Konzponauze, pacfipocrpaHeHze fi flctronb3oBaHue B KoMMepqecrcrx qersx 6eg nucruesxoro paopeueutrs upanoo6lagareleri He Aonycxae::i

N salanrls Orser

16 lz2

L7 932 4OO py6.nefi

18
18

4l

19 a\ 625;6) ra; 324l s) tl

Nb aananus Oraer

1 3

2 8

3 I

4 0,35

5 -2

6 0,75

17 7

8 70
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OTBETbI t79

Nb sarauus Orser

1 16

2 1800

3 20

4 0,993

5 2

6 108

7 I

8 7

Bapuanr 9

Ornerrr K Ba.IIaHusu .racru 1 Ornerrr K Baranrrgna .ractn 2

O 2016. Ila4aremcrao <Haquoaa,rtuoe o6paaonaurer' O 20f6. HOy M{HMO
KonuponanNe, pacnpocrpageHue I ncnorbsoBauue B KoMMepqec(ilx qersx 6ea uucruessoro paopeueuufl nparoo6lagarelefi ue 4onycraerca

N! aaaaHrs Ornet

I 5

10 10

11 2L

t2 3

13
a) 2nn, n eZ;
6) -2n

I4
,

arctg-
D

15 r; []' a)

16 D

L7 60 xr

18 -!=ore
4

19 a) 5115; 6) 33; s) 59295
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180 EFe. TilnOBblE eK3AMEHAUI/OHHblE BAPLIAHTb1

Bapuanr 10

Ornerrr K BalaHrrsu 'racrn 1 Otnerrr K BaAarrugu .racrr.r 2

Ni saranlrs Orner

1 279

2 1400

3 4

4 0,2

D 8,75

6 116

7 -0,5

8 4

Nb sananus Orner

I -23

10 13

11 29

t2 3

13

AZ*2nn, n eZ;

u)+

L4
.1arctgS

L5 (o'*]' [*'t
16 25:24

T7 65000000 py6refi

18 l!a<2

19 a) 16; 6) 1280

O 2016. I,lagarerrcrao <Harluouaaruoe o6pasoaaguer. O 2016. HOy MIIHMO
Konupoaarue, pacnpocrpanerffe u uctrorbaoBaHue B KoMMepqecxux qergi 6es nucruessoro paopeueHut npanoo6:rarareleft He Aoflyclcaercfi
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OTBETbI 181

Nb aa.uanun Orser

I 13

2 7

3 15

4 0,025

D -0,25

6 8,4

rf
I 3

8 60

Orgerrr rc BaraHlrflM qacru

Orsetrr K Ba.zranrrflM rracru

N! aaranus Orser

1 81

2 ry
I

Bapuanr 11

Orserrr K BananlrflM rracrlr

Bapuanr 12

Ornerrr K Ba,rlaHrrffM qacrrr

Nb

SaAaHr{g
Orser

I I4

10 41,25

O 2016. I,Ia4arelrcrno <HarlHoxamnoe o6paaoaauuer. A) 2016. HOy MIIHMO
IConzporaure, pactrpocrpaxexffe r tcuonbBoBaHte B KoMMepqecrux qersi 6eo uucruesHoro paopeueHus rpaaoo6,ragarerefi re gonycxaerca

N
SaAaHr{ff

Orser

9 2

10 8,6

11 48

L2 -2

13

a) -- -2rn. n eZ,',o

-'9a-z-u k ez.6"
flJ+2nm m eZ.2 "
7n 11n 5n

6', 6',2

I4 Earccos 
v-

15 [-t; o); (o; a]

16 4

t7 72

18 -2<a<-1:l<a<2
19 a) la; 6) ner; e) 26
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182 Et-3. TilnOBblE SK3AMEHAUI4OHHbIE BAP]/AHTb

j\li aaaauils Orset

3 30

4 o,25

D -3

6 t32

7 7

8 1,6

OxoH,aanue ma6'-
Orcou'aauue ma6n

Ornetrr K BaraHlrflM rracrrr 1 Orserrr K Ba,[anl.rg'lr qacrv, 2

Bapuant 13

Ni
3aAaHilfl

Otser

11 54

t2 L1

13

a) tI +Znn, n eZ;
3

| /lotB

t4
3Ji
Jrr

15 [o; z]

16 2

L7 1

18 0<a<1

19 a) ner; 6) ta; n) L347

Nb aaranus Orser

I 2LL

2 4

3 15

4 3

5 l)

N
SaAarrI{fl

Ornet

I 1

10 12,8

11 90

L2 2

O 2016. I{a4areltcrno <Haqnoualruoe o6paaonauze>' @ 2016' HOy MIIHMO

KonrpoBa'fie, pacflpocrpaxerffe tr rcflorbaoBar"" u *o*r"!r""*"* q"roi 6eg nNcruesuoro paSpeue'rs npagoo6la'qarelerl ue gonycxaercc

           elvrik



OTBETbI 183

N! aa.uanus Orner

6 3

7 2

8 16

Orcou,aauue ma6n. Orcou"tauue ma5n.

Bapuanr 14

Otnerrr K BaranrrflM tracrrr Ornerrr K BaraHrr g.tvt 'tacru 2

O 2016. I{egarelrcrao <HaqnoaaarHoe o6pa3oBaHuer. O 2016, HOy MIIHMO
Konuponarue, pactrpocrpaHeuue u uctrorbooBasue B KoMMepqecxux rlersx 6es nucrvessoro paspemeHufl npanoo6la4areleft ae 4onvcxaerca

Nb

3a,4aHr{ff
Orser

13

a) -+ +2xn, n eZ;
b
5r

- U 
+ 2itk, k eZ;

I7n 13no)-6;-6

I4 5J5

15 (-rz;- e]; (-z; o); (o; z); [+; + "")

16 2

I7 I20

18 (-*' t - zJo);lr * z^,la; rb); (rr; + *)

19 a) HCT; 6) ser; e) 16

Ni aaraurs Orser

1 5

2 8

3 I

4 o,2

o 0,5

6 t20

7 2

8 36

N!
3a,4aHr{g

Orser

I T4

10 4

11 48

12 523

13

at -1 +2rcn. n eZ.6 -'---, '

-#+2nk,neZ;
6

,. 19no,-'6

L4 100n

p
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184 EI-3. T1lNOBbIE SK3AMEHAUI4OHHbIE BAPI4AH->

Orcou4auue m,;.'

BapuaHr 15

Orserrr K BanaHr{ffM qacrr{ Ornerrr K BaAaHlrg,nt 'tacrn 2

N!
SaAaHrrg

Orser

I 18

10 6

11 42

T2 74

13

. 2nh
"ra , keZ;

o) -f;-+n

t4 arctg 2rE

15
(?. r1.\2'-l' [s; o)

16 3

L7 517 500 py6refi

18 -Jo <a<-2;2<a<JG

19 1,2

O 2016. I4a4arelrcrso <,Ha{rosaarsoe o6paaoeaHre>. O 2016. HOy MUHMO
Konrpoaauue, pacnpocrpaHeuue u ucnorbaoBanue B KoMMepqecxux qergi 6eo nucsuesqoro pa3peuerffs uparoo6la4areaefi He 4onycxa::::

N
3a,4aHr{fl

Orser

15 [o;s]; (r;o)

16 3,5

L7 411000 py6"nefi

18 -Jo . o. -nl2; .,lz . o. Ja

19 a) ner; 6) ta; s) 989

N! aananus Orser

1 8

2 6

3 18

4 0,93

5 2

6 0,6

n
I 4

I 1b



OTBETbI 185

N aa.uanus Oreer

1 8

2 8

3 690

4 o,4

5 *252

6 82

7 4,5

8 4

Bapuanr 16

Ornerrr K BanaHr{ffM rracrr,r Ornerrr K Ba.zlanrrffM tracrr,r ,

Bapuanr 17

Orserrr K BaraHlrffM rracrr,r Otnetrr K BaraHr{gu .racrlr 2

O 2016. tr{a4aremcrno <,Haquosarrsoe o6paeonauue>. O 2016. HOy MIIHMO
KonzponaHue, pactrpocrpaHeHue u nctrorb3oBaHue B xoMMepqecftux qensx 6es nuclvessoro paapeueHfis npaeoo6ra4areleri ne gonycxaerca

Nb

SaAaHrrs
Orser

I 28

10 0,37

11 I
I2 4

13

.n1ul -n*nk, arctg-+rk, keZ;

6) arcts ! + 2n: 11n, 
ur.tn I * Bn3 4 ' -3

t4 nJro

15
( elllz )
[-*;Ol; Io;+*)

16 8

L7 4884100 py6nefi

18 1

19 a) 729; 6) ta; 576 e) 17

N! aaragus Orser

1 36

2 7

Ni
SAAAIIITfl

Orser

9 -15

10 75
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186 ET3. TilNOBbIE SK3AMEHAUhOHHbIE BAPI/AHTbI

N sarau[s Orner

3 0,8

4 0,973

5 I

6 t5

7 0,25

8 57

Orouuauue ma6n. Oxon'tauue ma6n

Bapuanr 18

Otserrr K Ba.IIaHr{flM rracrl{ Ornerrr K Ba,uauuflM rracrrr 2

O 2016. I4sAaremcrso <Harrronamsoe o6paaonanuer. O 2016. HOy MIIHMO
Konuponaure, pactrpocrpaHeHue ff uctroJbaoBaEue B KoMMepqeclcux qersx 6es nucruesuoto paapeueHut npaaoo6aagareleii se Aon]-ct:.'--

N!
SaAaHufl

Orser

11 49

L2 7

13
a) 2nn, n €Z;

6) -2n

L4 30"

15 r 15. 
")( 8'",

16 6J5

L7 9282000 py6refi

18 [- t,ur - o,BZb); o

19 a) rier; 6) la; e) 963

N aa.uanusr Orser

1 3

2 D

3 4

4 o,3125

5 1,5

6 t2

17
I 6

2r
a) -arctg: +rck, -:+nk, k 

= 
Z

15n 2
6) 4i 

4ft-arclg-
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Orcouqauue ma6n.

N aaranus Orner

8 r20

Ornerrr K Ba,traulrffM rracrn Ornerrr K BanaHHffM tracrr{ 2

Orcou tauue ma6n.

Bapuanr 19

N aararrus Orser

15 (-+; - 3); [-t; 0]

16 50J5
3

L7 40 xr

18 a=-5:'a=-I

19 63, 504 r 10 584; 63, 504 u
15876 unn 63. 5O4 u 31752

N aaaauNs Orner

1 t20

2 460

3 26

4 0,15

D I

6 138

7 o

8 19

N aaaanus Orser

I -5

10 50

11 16

12 3

13

.l

a) -arctg; +nk, -L+nk, keZ;

6 U: 2n_u..tel4 -8

L4
1

arccos *

15 [o; z); (z;+)

16 12

L7 179 25O py6nefi

18 6

19
L8. L44 n L296

w.nu 18. L44 u 2592

O 2016. I,Ia4areltcrno <Haquonaltnoe o6paaonaazer. O 2016. HOy MIIHMO
Konuponaure, pacnpocrpaueHfie u ucflorbSoBaHre B KoMMepqecxEx rlerffx 6ea uucsuessoto paopeueEufl npaaoo6lagarelefi ue 4onycxaercs
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188 ET9. ThNOBbIE EK3AMEHAUI/OHHbIE BAP]4AHTbI

J\! saAaxrs Orser

1 23

2 27

3 3

4 0,043

D -26

6 96

n
I -1,75

8 288

Bapuanr 20

Orserrr K BanaHrrsru .ract[ L Orserrr rc Ba.uanfism qacrn 2

Bapuanr 21

Orserrr K Ba.uauusM tracrn Ornerrr K BanaHusu .racru 2

O 2016. I,IsAarelrcrgo <HaquouarlHoe o6paeoaanzer. @ 2016. HOy MUHMO
Itonupoaaxue, pactrpocrpanenrre tl ucnoJrbaoBaHEe B rioMMepcecKfix qensx 6eo nracslteggoro paapeueHxs npaaoo6ragareaeft ne gonycrae:::

N!
3A,qaHilff

Orner

I -4

10 3

11 8

L2 5

13
a) n+2nn, n eZi

6) 3n

t4
7

arccos -11

15 (-*; t]; [a, + *)

16 ooro

17 6

18 o' (*''l
19 a) ner; 6) la; e) 867

Nb aaaanus Orser

I 227,7

2 4

3 13

           elvrik
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Orcouqauue ma6n.

Orserrr K BaraHlrfiM rracru 1

Bapuarr 22

Ornetrr K BananlrflM rracrl{

Ni
3aAaHilff Orner

I 4

10 30

11 10

12 1,5

13

ul E* nn; -++ 2nni -! + znn,

n eZ;
lLno)- 

2

L4 5

15 [-t;o); (o; a]

16 42 +L8JE

t7 18

18 (-.",',rt'], [+f, r,r), (r,r; + *)

19 a) 135; 6) sa; 378; s) 428577

O 2016, Ils4are,rrrcrro <Haquoaa,rsaoe o6paaonanr.rer. O 2016. HOy MIIHMO
Konupoaanue, pacnpocrpagenl{e x trcfforLaoBaltue B soMMepqecrux qe;rsi 6eo nucruexsoro pagper[eHus npaaoo6,nagareaert ue 4onycxaerca

Oxouqattue ma6n.

N oanaxus Orser

4 0,0133

D -8

6 29

t'l
r 0,25

8 42

N!
34,[AHIT'I

Orser

13 a) 0; logr T;6) logrT

t4 , JYIarclg-.-3

15 z' (1,+)

16 67,5

L7 10

18 [o,e; o,o]

19 a) 42; 6) nononcnreJrbHbrx; n) 24

N! aaqanur Orser

1 10 065

2 8

3 3

4 0,5

D -4

6 59

7 2

8 Dp
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f
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Bapuaxt 23

Ornerrr K BaAarrugu 'racru I Orserrr K BaAaHrIgu'racru 2

N aa.uanus Otnet

1 t2

2 L2

3 13

4 0,6008

5 -2

6 54

7 DD

8 tL2

N
SaAarrI{fl

Orser

I T7

10 0,008

1L 52

T2 2

13

il -Z'+'

t!.2nk, k eZi

32n
0t --; 

-'23

L4 38"

15
[ 3. 1-l

l- 2'z)

16 40

t7 1320

18 (-*; t]

19
a)
6)
e)

55;
oTpr,rrIareJIbHbrx;
25

O 2016. I{oAarelrcrgo <Ha:Iuosulnoe o6pasorauuer' O 2016' HOy MIIHMO
Kouuposasne, pacflpocrpaHeHue tr uctrorbgoBattre B KoMMepqecxrx trersi 6es nucrueusoto pa3peueHus upaBoo6ra'qareret Ee Aotrycftaerc'!
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Ni aaranrs Orser

1 31 140

2 -8

3 26

4 o,25

o -1

6 44

T 4

8 13,5

Baplnalnr 24

Orserrr K Bananrrsm .racru 1 Otserrr K BanaHr{su .racru 2

Baplaalnr 25

Orserrr K Baranrrsu .racrn I Ornerrr K Ba.zraultgM rracrr,r

O 2016. I,legarerlcrao <Haqrosursoe o6paeorauaer, O 2016. HOy MUHMO
Konupoaaure, pactrpocrpaHeHne H rcnonbgoBaHEe B KoMMepqecftffx qenfix 6ee nzcluessoro paspemeHus lpaaoo6la4areleit xe Aonycxaercs

Nb

SaAaHr{s
Orser

I 0,5

10 8

11 40

t2 I
13 a) - logz 7; - t; 6) -logr7

T4
t2
5

15 [-z;o); (o;s]

16 51 + 36JI
2

t7 125 000 py6,'refi

18 b:-L, b>0

19
a)
6)
n)

60;
II O JI O}IT 14 TEJIbHbI X ;

36

N aa.uanus Orser

1 19

2 2

3 L4

Ni
SAAAIIIIfl

Orrer

I 343

10 0,28

11 15

T2 1,5
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Et-3. ThnoBblE SK3AMEHAUI/OHHblE BAPI4AHTbI
L92

N aananus Oreer

4 0,81

5 t,25

6 94

7 1

8 4

Orcou"rauue ma6n.

Ornetu rc SaAaHrrflM rracru 1

Bapuant 26

Oxou,rauue ma5;1

Orserrr Ba.rranrrflM q.acrw 2

J\}
SaAaHr{s

Orret

13

ul L * nn; -X+ 2nn; -! + znn,

n eZ;

q-+

T4
b.,/i19

13

15 (-st -zJs); o ;[zJr r;\rL

16 62 + 16JG

I7 200 xr

18 (.'*]

19 a) 54; 6) uonor*tureJlbHbrx; e) 28

Nb saraHls Orset

I 28

2 4

3 24

4 0,6

5 -11

6 28

17
a 16

8 8

N
SA,IIAHI{fl

Otnet

I 3

10 44

11 11

L2 2

13
") ry,k e z;

6) o; !' !, ,"

t4 J3earctg g

15 (o; r); It'3]'(2; + *)

o
KorHpoaaxue, PacnPocrpaueHue

2016. I4a4arearcrgo <,Ha{uosaasaoe o6pa:onasue>' O 2016' HOy MIIHMO
u uctrorb3oBaHff" ' *orr"pr""*"" qer"i 6eg uuctuessoro paspeueHus nparoo6lagareleE He AotrycKae:'::
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Orouqauue ma6n

Ornerrr rc BaAaHrrflM rracrrr 1 Orserrr rc BaAaHHffM qacrn 2

Baplnalnr 27

Ni
SaAaHIrg Orser

16 I:4
t7 7

18 [--'';:*]'[=f ; \b);(1'b; +*)

19 a) 585; 6) 11; s) 56565

N! aaaanr,rs Otner

1 39

2 6

3 16

4 0,009

D -0,35

6 72

7 -21

8 6

N!
3aAaHr.rfi Orser

I 4

10 50

11 300

12 2l

13

**L
a) 1+ "-. kez:63

5t Tt0, --' --: -62'
nn

oo

T4
t;

Trvo-E

15 (-1;31

16 3-G
t7 678 000 py6.nefi

18 [-a; +]

19
a) ner;
6) na;
e) 753

Konzpoaaxue, pacnpocrpaHeau9"'?t"?;#""s*:i#T".J#fff"xi?T,T:,?";:l's:;'##""#f"'"::t;"1#I"Y"1Tl?aoo6rasareren 
He AonycKaercs
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t94 ET3. T/NOBbIE EK3AMEHAUI/OHHbIE BAPI/IAHTbI

N! aalanus Orner

1 3

2 5

3 25

4 0,5

5 -6

6 35

7 13,5

8 t20

Bapuanr 28

Orretrr K Ba'tranr{ffM lracrrr Orserrr K Ba,uaHr{gtvt qacru 2

O 2016. llogarearcrno <Harlrosussoe o6paaonauuer. O 2016. HOy MIIHMO
Korzpoaauze, pactrpocrpaueEue tr ucnonbaoBaHue B xoMMepqecxffx qerffx 6ea uucluessoro paapeueaus nparoo6ra4arerefi ue 4onycxae::i

N!
SaAaHr{g

Orner

I 0

10 7

11 30

L2 -27

13

a) ftn; xLU+ 2nn,

+t 4n

eZi

6) 3n;

L4 1

15 (-r; o); (r'il'(r; + *)

16 4

T7 84 000 000 py6.rrefi

18 a=0

L9 a) ner; 6\ aa; e) 1119
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N aa.uanus Orser

1 529

2 3

3 3

4 0,064

5 I

6 21

t7
I -2

8 22

Bapuaur 29

Ornerrr K Baranr{flM rracr[ Ornerrr K Ba,uaHHflM rracrl{

O 2016. Ida4areltcrro <Haquoralrnoe o6paaoranue>. O 2016. HOy MIIHMO
Itonuponauue, pactrpocrpaHeHre u trctronbsoBarue B KoMMepcecrzx qersi 6eo nucrueusoro paopeueHxs npaeoo6ragarererl He Aonyc6aercs

Ni
SaAaIII{g

Orner

I 4

10 500

11 450

t2 4

13

. 71 |rka) _+_'L2 3
,keZ;

nSnBn0| 
-:'t272 4

L4 IO",tE

15 (-*; ol; [log, a; + *)

16 1

17 280 xr

18 [-+;e]

19 6(Bro - 210)
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196 ET3. TTNOBbIE EK3AMEHAUI/OHHbIE BAPI4AHTb

N! aaaanr.rs Orser

1 27

2 4

3 5

4 0,24

5 11

6 49

17 2

8 3

Bapr.raHr 30

Orserrr rc Ba.uaHr{ffM qacrrr Ornerrr K aaraHrrg:w qacru 2

O 2016. I4a4arerrcrno <Haqzoualsuoe o6paaoaaxue>. O 2016. HOy MIIHMO
Konrpoaaaue, pacnpocrpaneHtre E ucnonbaoBaHffe B rtoMMepqecxux r1erflx 6ea uscruesuoro paspeueHufl rpaeoo6la4arereri ne 4onycxaert;

Nb

SAAAIJIIg
Orner

9 3

10 20

11 57

L2 22

13

a) nn;

6) 2n;

x|+Zxn, n e Zi

+, Bn

t4 , 2$earct$-

15 (-*' o]' [r )
lz;+ 

*)

16 7

l7 6

18 a=li a=3: A=5

19 0,11_1... =
1

I
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OTBETbI

f

N*g

a
*

9

r
I
::

I

:

Bapuant 31

Orsemr K BaAarrugu 'ractu 1 Orserrr K BaAarrusu 'ractu 2

N aalanus Orser

1 I

2 50

3 2,5

4 o,4

5 1,5

6 26

7 5

8 t2

al L+nh, k eZ; L+2nn, n eZ;'2 4

-L+2nm, m ez;
4
Io1I I fi o]To) - 4i -T; -T

[-r a]

[-",- ])' o' 1' (;'. *)

a) uanpnmep, 15 Paa;
6) ser;
e) 1650

O 2016. I{s4arelrcrao <HaqnoHuluoe o6paeoaauue>' O 2016' HOy MIIHMO
KonnpoBaHue, pacnpocrpagegue I ucnonbooBauue B KoMMepqecxux qersi 6ea nucruessoro paapeileEus upagoo6laaareleli He Aonyc(aercs
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198 ET3. TilNOBbIE SK3AMEHAUL,IOHHbIE BAPLIAHTbI

N aa.uanus Orner

1 2

2 6

3 t7

4 0,28

5 2

6 31

7 2

8 64

Bapuanr 32

Orserrr K Ba.4arrusm .racru 1 Orserrr K Ba,IIaHugu .racrra 2

@ 2016. llsgarerucrao <Haquosarrsoe o6pasoaaHre>. O 2016. HOy MUHMO
KonupoaaNue, pactrpocrpaHeHne il EctronbgoBauue B HoMMepqecftux qersx 6ea uucruesuoro paspeueHufi npaaoo6ra4areaeii He 4ouycxae::.

N!
SaAaHr{g

Orser

I 4

10 188

11 13

t2 1

13

a\ L+nk. k eZ: ?t *2nn. n e -.:
2 

' tt'v, ru !u, 
3 

' -,".'

2rc
-lll+2nm, m eai

5n 3n 4no, --'223

T4 2J:,o

15 rq.,).
\ B'-l' [a; + *)

16
I

DD

T7 378 000 py6.nerZ

18 (L,5; +.c)

19 a)ner; q;rL;4!
7
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N aaranlrs Orser

1 8

2 5

3 80

4 o,l2

5 1

6 116

7 -1

8 1500

Bapnanr 33

Orserrr K BanaHrrffM rracru 1 Ornerrr K BanaHrrgw qacru 2

@ 2016. I,Iagaremcrao <Haquonamnoe o6pasonauzer. O 2016. HOy MIIHMO
Konuporaxue, pacnpocrpaHeuffe E ncflotraoBauue B RoMMepqecrux qersx 6es nacruessoro pa3peuentrs npanoo6ragarererl ue 4onycxaercn

Nb

34,[allrrtr
Orner

I -8

10 30

11 2

L2 1,5

13

d -[+zxh, -ff* 2nk, arccos!+2nk,

-arccos!+2nk, keZ;

6) -2n- arccosf ; -+r -2n +u"..o.f

T4 Fr/7
YO

15 (o,a; o,r); (r; + *)

16 8

17 1050

18 -6<a<L;a=8;9<a<10.

19
7

33
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E[e. TilnoBblE SK3AMEHAUI/oHHblE BAPI4AHTbI

200

Bapr.ranr 34

Otsetrr K SaAaHr{gm 'racru 1 Otsetrr K SaAarrusu 'racru 2

N
saIaHufi

Orser

4

33

l2

6

nk. k eZ; !+znn, n eZ;'3
o*o't +21rm, m eZ;
3

7m Rr
2nz "u: ; 3n'33

a)

6)

2JlB
5

(t- Jnt-
[2

l- a

;-1 l; l0;21l"
10

I

10

11

L2

13

I4

15

16

L7 2250

\
-2 ; O; lI; + co,;

d*t;6)*ttrt

18

19

aquoHarbuoe o6pasonanuer' O 2016' HOy MIIH-MO-^^^

IconuDoraune, pacflpocrpaHeHue tr uctrorb3oBa""" u *o**iit;;;;;u;"tti 6us t'r"o*eito;p""p"-"""t npaeoo6lararelefi ue gonl-c:=:-
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Bapuanr 35

Ornerrr K BaAaur.rsu .racrlr I Orserrr K BaAarrlr r;rw qacrln 2

J\} aaaanus Orser

1 43,7

2 5

3 8,5

4 0,4

5 I4

6 103

I
I 4

8 60

a) nk, h eZ;

6) -Bn; -+,

Tt_--+nn, n e /,;

-2n

36 000 py6.rrefi

r 58)
t--.-t.\ 7'T)'

r8. 13)
li's)

. r98a) qa; 6) Her; s) 
o

Konupoaarrue,pacnpocTpaHeHI{9",o"'"x;#"H?l.",i"TT"-J#f"Hx:ffi1'"-"J:l's:;T#&f"::].;"l
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202 Ero. ThnoBbtE SK3AMEHAt_ll4OHHbtE BApl4AHTbl

Bapuarru 36

Ornerar K BaAarrusru .racru 1 Ornerrr K BaAarruswr .racru 2
N! aaaanus Orser

1 10

2 3

3 I

4 0,25

D -3,4

6 108

7 3

8 13

N!
saAaHr{ff Orser

I 3888

10 8000

11 28

L2 3

t3

il I* Znn, k eZ; -L + znn, n eZ;

!*zn*, m eZ; -\*rn, t ez;

6) -8, -Tn, - 5n
3 3' 3

I4 L8J2

15 (-rt-tl; (r;z)

16 eJ5

17 506250

-5; -118

19 a) ta;6) ner; B) 242

Itonzponarue,pactrpocTpaHeEuf",9lf;#""fffi;'J:"i";T?iffi#:T:"""??x"""
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pEruEHVIfl, VI KPLITEPI4H OUEHLIBAHLIfl
SAAAHI,II;I 13-19

Itorzqecreo 6a.n.non, BblcraBJrfleMbrx Ba BbrnoJrHeHn e gana:s.uir 13-19. BaF;vrcvyr
oT rroJrHoTbr perxeHr4ff I,r [paBtIJrbHocT]I oTBeTa.

O6u4ue mpe6oearuufl, K abLnontueH,uw) aailat+uti c paaaipruVrnblJw otn*erlow: pefireHr,re
AoJIlrcHo 6srrr mareMarr4rrecrcl4 rpaMoTHbrM, rroJrHbrM, Bce BoBMorrtHbIe cryrran AoJrlrcHbl
6rrrs paccMorpeHbl. Mero4rr perxeHvff, $opwru ero Banrzcrr n Sopnnrr Barrvcvt orBera Mo-
ryr 6rrrr pagHbrMr4. Ba peruenue, B noropou o6ocnoBaHHo [oryr{eH npaBr{JrbHbrfi oreer,
BblcTaBJrflercff MaKcI{MaJIbHoe KoJII1IqecrBo 6a.rIJIoe. flpann,rrnrlrl orset IIpI4 orcyTcTBvrvr
rexcra pelreulr.fl orleHraBaercs n 0 6ar.rroe.

Dncneprrr npoBepffIor roJlbtco MareMarr{qecxoe coAep}fiaHr,re [peAcraBJreHHoro peue-
rrvlfl., a oco6eHnocrvr. Barrurcv He yrrl4TblBaror.

flprz ssrnoJIHeHr4IuI BaAaHI,Ir Moryr r4crroJrbgoBarbcg 6ea 4oxaeareJrbcrBa 14 ccbrJrox
.:rro6rre MareMarl{qecrcl4e SaHrrr, coAepxcarquecfl B yue6nurax u yue6nsrx noco6rEax,
peHoMeHAyeMbIx K I4CnOJIbSOBaHI{ro IIpI,I peaJrr4sawm r{Meroxlux rocyAapcrBeHHyro aK-
F(pe.qr,rraqr4ro o6paaonareJrbHbrx nporpaMM cpeAHelo o6rqero o6paaoeanras.

Bapuanr 1

E a) Peruzre ypaBHeHr4e 2cos2x* 4.".[+ - r).1 = 0.

6) Vxaxzre KopHr4, npr,rHaAJrelrcarr{kre orpeBny

Peruenue.

a) SanunreM r4cxoAHoe )4)aBHeur,re B Br{Ae:

2 - 4sin2x-4sinr + L = 0 ; (2sinr - 1)(2sinr + B) = 0.

' 
r^l'

Bna-rrar. sin r orKyAa +2nn, neZ,vrJryr +2nm, m eZ.

Vpannenrae sin r rcopnerZ He riMeer.

6) C norvrorlbro r{ficronofi orcpyrnHocrrur or6eptim Hopur4, npu-

l3n ^ |

HarqJrelIdarTII,Ie orpe3xy 
Ltt 

on-1.

13n lTn
IIOJ'IYIII4M qHCJIa:

6'6

Is"
IT

T

6

1

2

__3
2

5n

6

Otser: ,7tal-'6 + 2nn, n e Z; 4 + 2n*, m e Z;, +t +

17n

O 2016. I{egareltcrno <Harluorusuoe o6pa:oaaazer. O 2016. HOy MUHMO
Kontpoeauue, pacnpocrpaHexue tr ucflorbGoBaHtre B KoMMepq"cxux qersi 6ea uucwessoro paapeneEtrff nparoo6ragarerer?
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204 Et-3. TilnOBbtE SK3AMEHAUI4OHHbtE BAphAHTbl

Co,qepxanue Kpr{Teprlrr Barrlrrr

O6ocnoeaHHo noJryqeHbr BepHbre orBerbr s o6ozx rryHnTax 2

O6ocHoeauuo no,ryqeH aepurrft orBer B nyHKTe a urJrvr nynrcre d,
I4JIU
[oJlyqett uenepnrrfi orBer I4B-Ba BbrrrrrcJrl4Te.rrnofi ottsv6r"v., Ho rrpld aroM r{Meercfl
BepHafi [ocJreAoBare,]IbHocrb Bcex firaroB perrrennfi ypaBHenr4fl ra or6opa xopnefi

1

Penrenrae He coorBercrByer Hr4 oAHoMy r4B Kpr{TepueB, rrpl4BeAtjnnrrx Bbrrrre 0

MarccunanuHadt 6ann 2

B npaeu;nnofi rpeyroJlbuofi rrr4paMr,rAe SABC cropoHa ocnoBaHr4fl AB panna 12, a 6ononoe
pe6po SA panHo 13. Toqxu M u N - cepeAr4nrr pii6ep SA u SB coorsercrseHHo. nro-
clcocrb ct coAepffiI{T flpflMylo MN n [eprIeHAI,IKyJrffpHa urocKocTt4 ocHoBaHr4fl nr4paMkrAbr.
a).{oxamure, rrro rrJlocnocrb c[ AeJrrlT Me.qnauy C.E ocnoeau]rff B orHorueHrzr4 5:1, cuuraa
or ro.{xz C.
6) Hafi.gure [JIoIr{aAb MHoroyroJIbHI{Ha, sBJrflrorqerocff cerreHr{eM rrrEpaMr,r4sr S/-BC nlo-
crcocTbro cI,.

Peurenue.

a) flparvraa MN napanJreJrbHa nJrocxocrr4 ABC, no-
gToMy cerreHze nepeceraer nJrocrocrb ABC no nps.-
uofi PQ, napa"n.ne.nsnoft MN. Paccnnorpznn n.rro-

cxocrb SCE. flycrs K - rorrxa nepeceqeHr.,rs oroft
lJrocxocru z npawrorZ MN, L - rorrxa [epeceqe-
nrzs oror? urocrocrrzr ra npannofi PQ, O - rleHrp
ocHoBaHr.rfl nr4paMr,rAbr. fl;rocxocru SCE vr MNQ
neprreHAr,rnyJrflpHbr urocxocrr4 ABC, noaroMy npfl-
mas. KL nepneHAr,rnyJrspHa fiJrocnocrr4 ABC, a BHa-
qrar, rap€LrJreJrbHa npavrofi SO. flocxo.nrxy MN -
cpeAHsfl JrurHurs. rpeyroJrbHlrrca,4SB, Totrfta 1( sersercs
cepe4znofi ES. 3na.ruT, L - cepeAI,IHa EO. Meguarta CE rpeyroJrbnut<a ABC Aerr4rc.c
ro-rxofi O s orHouresnv. 2: 1. Bna.rxr. CL: LE = 5:1.
6) B rpane4nu MNQP ranneem:

MN

Snavvrr, rrJrorrlaAb rpaneq[rr

Orser: 44.

,n =T- 10,

MN ._!e_. KL = 44MNQP paBHa 
2

11so
IIL=-=

2

O 2016. I{agarellcrno <Harluonarbroe o6pasorauuer. O 2016. HOy MIIHMO
Konrpoaauue, pacnpocrpaEeEue u ucnorL3oBaHue B KoMMepqecrzx qerai 6es nucrmeHsoro pa3peueHtrs nparoo6lagareaeft He Aonycr1aerc:
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Co,qepxanr.re Kpr{Tepr.rs Ealrlrrr

O6ocnonanno floJryrreubr Bepubre orBerbr B rIyHKTax a u 6 2

Brrno,rnen roJlbrto oqlrn ug rryHKToB q u 6 1

Peurenue He coorBe?crByer HI{ oAHoMy r4B Kpr4Tepr4eB, ttpr{BeAtlnnrrx Bbrrrre 0

Marccuilunw*dt 6ann 2

t;;_1 Perurare HepaBeHcrBo 2 *2*+1 *- 2,-3 2*_2
<0.

4'- 5.2'+ 6

Peurenne.

flycm t = 2* , TorAa HepaBeHcrBo rrpzMer BrurA:

t t+l 5 2t2-4t+2
t-B* ,_2* tr-bt+6tut rr-rr* =ot

=I; 2 < t < 3.

2(t -\'z <0,(t-z)(t-s)
orny4a f

flpn /=1
TIpu 2 <t
Peurenrae

loryrrl4M: 2'= I, orxyAa x = O .

< 3 nonyvutt: 2 <2'<8, orxyga 1 <r < logrB.

r4cxoAHoro HepaBeHcrBa: x = 0 ; L < x <logr3.

Orner: 0; (1;logr B).

B npannoyro.nsnofi Tparrequr{ ABCD c rrpffMbrM yrJroM npr{ Beprurane A pacnoJro]rdeHbr ABe
olcpylnHocrla. O4Ha vB HIzIX Hacaercfl 6onosrrx cropoH n 6o.rrrruero ocHoBaHvta AD, ero-
pa'g - 6oxoesrx cropoH, MeHbrxero ocnoBanr4fl BC u nepeoft oxpyl*Hocrrr.

a) flpamar' [poxoAffIqafl rrepea IreHTpbr onpy]nHocrefi, nepecexaer ocHoB attue AD B Torr-

xe P. ,(oHaxvre , ,ro N 
= sinD.

PD

6) Ij.afigule nJrorqa,qb rpaneqr4ri, ecJrvr panr4ycbr oxpyxcrrocrerl paBubr 41
-u-33

Cogepxcanue Kpr{Tepr{fl Bannrr
O6ocnosaHHo noJryrreH eepnrrfi orner 2

.(ouyrqena eAr{H rrir r{aff Bbrrrr{cJl I{ TeJ'rbH aa
BepHoMy oTBeTy, HO IIpr{ 9TOM r4MeeTC,E
perrreH14s

ourz6rca, BoBMo,ttHo, [pr{BeArrrafl K He-
BepHafi nocJ'Ie.4oBaTeJrbHOCTb BCeX [IaroB 1

Peruenrae He coorBercrByer HI{ oAHoMy rzo KprurrepveB, fipraBeAiinnrrx Bblrrre 0

MsKcuuqnauatit 6at"t 2

O 2016. llegarelrcreo <Haquoua,rsHoe o6paaoraHxe>. O 2016. HOy MIIHMOKonuporaxne, pacflpocrpaneHffe { ucfiotbBoBaHffe B KoMMepqecr"x qea"i 6ea rrcruessoro paopeueHffg upaaoo6ragareretr He Aonycftaercff
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OrH = OrE - HE = OrE - O2F = R - r = ! -! = t,33
a raK rcarc JrLrHlIfl rIeHTpoB orcpyrrcHocrefi npoxo4ur rrepea lrx rorrgy KacaHr{.r,

orOz=R+r=1*1=9.33 3

Peruenue.

a) flycrr @ - rovxa repeceqenrrff rpoAoJrlrceszfi 6oxo-
Bbrx cropon. To.rxa @, qeHrpu oxpylrcHocreft ra roqrca p
Jre)fiar na o4noft npamofi, npzviim ep - 6raccexrpuca
npff MoyroJrbHoro rpeyroJrbHr,r xa Ae D. C;re4onareJrbHo, rro

croficrny 6zccexrpracbr rpeyforrbnlrga + = 91 = rinnPD QD

6) flycrr oxpylrcHocrb c rleHrporvr O, pa,4u yca R = !
,J

rcacaercfi 6oxosoft cropoubr AB s roqne -8, a ocnona-

nua AD - B To!n( e M; onpylrcuocrb parqpryca r = I
o

c rleHrpoM O, xacaercs 6oxosofi cropoubr AB e ro.rxe ,F,

a ocHoBaHus. BC - e ro.rxe N.
Onycrzu nepreHAr{nyJrflp OrH url qeHrpa rrenrurefi
onpylrcHocrn Ha orpeaorc OrE. Torga

SHauzr, EF = O,H =

C.rre4onareJrbuo, BC = BN+ NC = 
1 * 1 = 8

3212r
Ana.norra.rno, IO:DM = 45o - ct ,

MD = orMctg(45' - o) = OrMts(4b. + cr) = i ig
AD = AM + MD =4 +28 _ 32

333

O6osHa-rrnr /AQP = ZHO2O1= cr. Tor4a tgcr = # =i

IBQC - 2cx, IBCD= g0o +2a, ZO.CN =IZACO = 4bo + a.
2

?Ia rpeyroJrbHr4xa O.CN HaxoAr,rM:

NC = OrN ctg(45' * ,r) = OzN tg(4b. - o) = * 
.

flo.rryuaenn:

1 - tgcr L4-3 1

1+ tgcr 3
,-=_
4+3 2L

4 4+3 28=-.-=-:3 4-3 3

rconrponauue, pactrpocrpa'eEz"%'llf;"T:r*#:T"1.;Ttli:ff*:"iil??:TxxHi;""t"3,.?13;#3,Y"f#t1S,o"""u"*arerei 
Ee Aonycftaercn
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Vqzrsreas,,-rro AB : AE + EF + FB = R 1- OrH + r =

'l 1(",s*,o :;@o + BC). AB =;[; -

^ 116
U.rBeT. 

- 
.v

I

3,

6

=

11

- I

441
B-5-B
8\
-t.3-2L)

[oJr] raeM:

15 aneapa rlJlaHl4pyercfl BBflTb HpeAr,rr e 6aHxe na 19 MecffqeB. Vc-rrosus ero BooBpara
TAKOBbI:

- 1-ro rrvrcJra KalrcAoro Mecffrla AoJrf Boapacraer va roh ilo cpaBHeHr4ro c rcoHrloM rrpeAbr-

Ayrr{ero Mecsqa;

- co 2-ro no 14-e qucJlo KalrdAoro Mecflrla neo6xo4ranno BbrrrJrarlrrb rracrb AoJrra;
- l-5-ro .ulrcra Ha)fiAoro MecffIda AoJrr AoJrlrcen 6rrrs Ha oAHy pr ry )rce cyMMy MeHbrxe

AoJrfa na 15-e rrracJro rrpeAbrAyrqefo Mecflrla.
?Ianecrno, uro o6rqaa cyMMa BbrrrJrar rrocJre rroJrHofo fiorarueHr{fl Kpe,4zra na 30 oh 6onv-
rxe cyMMbr, nsaroft B KpeAr4r. Hafigure r.

Peurenre.

flyctr cyMMa Kpe,qI.{Ta paBHa S. flo ycJroBr4ro, AoJrr rrepe4 6annovr rro cocroflHr{ro Ha
15-e .rvcno AoJrlrceH yMeHbrrrarbcfl Ao HyJrfl paBHoMepHo:

18S 25 Ss' 19' 19' 19' o'

flepeoro .utrcJra KalrcAoro Mecfiqa AoJrr Bocpacraer sa r oh. flycrs k = | +*- , ,o"ou
100'

nocJleAoBareJrbHocrb paBMepoB Aorra na 1-e rrrurcJro rcalrc,qofo Mecffqa rafioBa:

18ftS zhs hS
hS, 19'"" 19'19

O 2016. tr{a4arearcrao <Haquouuraoe o6paaonanze>. O 2016. HOy MIIHMO
KonupoaaHre, pacnpocrpaEeHue u ucnonbaoBaHtre B KoMMepqecrtux qenflx 6es nucsuessoro pa3peuerfis rpaaoo6la,4areleii ue 4onycxaerca

Co4epncanue Kpnrepr{s Bannu

Ilmeerca BepHoe AonaaareJrbcrBo yrBeplrcAeHfiff rryHKTa a, t o6ocuoBaHHo rroJry-
ueu eepnufr orBer B nynxre 6 3

llo,ulnreu o6ocnoeaHHrrfi oreer n uyuxre 6',

LIJTU
aMeerc.fl Bepnoe AoxacareJrbcrBo yrBepxAeralrfr [yHKTa o,, Lr rrppr o6ocnoeauHovr
peIueHLII4 [yrrKTa 6 noayren neaepurrfi oTBeT r{3-3a apuSmerzuecrcOfi Ourr,r6rCra

2

}{meercg Bepuoe .qorcacareJrbcrBo yrBepxcAeHr{ff rryHKTa o,
I4JIU
npu o6ocnoBaHnoM perxeHvtr nyHKTa 6 no,ryven neaepnrrfi orBer nB-Ba apzQme-
ru.recnofi ourra6nIa,
14JIU
o6ocnoeaHno [oJryr{eH nepnrrfi orBer B fiyur(Te 6 c ucuotraoBaHr{eM yrBep}KAe-
HI4fl TIyHKTA &, TrpIlI aTOM nyHKT A He BbrnOJ'rHeH

1

Peruenze He coorBercrByer HI{ oAHoMy nB KpfiTepr{eB, [pl4BeAijnnrrx Bbrrrre 0

Marccumanaruait 6ann e
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cne,uosareJrbHo, BbrrrJraTbr AoJrlIcHbI 6srts cnegymql4Ml{:

(k-1)s*fr, tttu 
rtJt*t, ..., 

&*ry,
Bcero cJleAyer BblrlJrartrrb

s + s( u -rl(r*9n ..*+.+l = s(1+10(k-1))'' u\'& ^/[' ' 19 "' 19 tg ) \

o6qas cyMMa BbrnJrar na 30 oh 6onr]ttre cyMMbI' nagrofi B IcpeAI4r' IIOaroMy

LO(h -1) = 0,3 ; h =!,03 r = 3.

E;_-] Haft4vre BCe sHaqeHrrfl a, npl4 ICaII(AoM I4B KOrOpbIx c[cTeMa ypaBHeHI4I4

| - I 
!x2+2ox+y2-2oy+75=lr'*Y'-zrl,
l*-'=o

r{Meer 6o.nee oAHoro Peflrenufl.

Peruenue.

Irlso6paauvl Ha KoopAl,Inarnofi rrJlocxocrrr MHo-

,rcecTBO TO!IeKr KOOpAlIHarbI rcoropbrx yAOBJIeTBO-

pflIoT IIepBoMy ypaBHeHI{IO CI,ICTeMbI'

PaccvrotpuM ABa cJlyqafl:

1) Ec;rn *'+ a') 25, ro rroryr{aeM ypaBHeHne

x2+2Ox + a2-2OY +75 = x2+ a2-25i

2Ox -2Ou + 100 = 0;

x-A+5=0.
flonSrqsuHte ypaBHeHI'Ie eagatir flp,rMylo U = x +5'
2) Ecnu x'+ a'< 25, ro rorytlaeM ypaBgeHlle

x2+ ZOx + A2- 2Oy + 75 = 25 - x'- A' ; r'+10r + A2-LOA + 25 =O; (tr + 5)2+ (A - 5)2=';

flolyuennoe ypaB'enne sa.qaiir oltpy*cirocrb c qeHrpoM B roq*e A(-f ;5) n pa:r-
covr 5.

ffi#ffi:l"JT:";T,:T1:ffiri:"x,f?xTx?[il;9"3"."'?;#3J"}lxxk.'oo6.rragarerreftHeAonycHa":.:-;

Co,qepmanue Kplrrepufl

O6ocnosaHHo [oJIyqeH aepnlrfi oraet

Bepno [ocTpoeHa MaTeMaTr4r{ecKafl MOAeJIb, pelueHl{e cBeAeIIO K I{CCJIeAOBaHI{n

arofi ryro,{elrr I{ rroJlyqeH peayJlbrar:

- nerepnufi orBer I43-3a BbIrrr{cJIHTeJIurofi ouru6Hz;

- nepnrrfi orBer, Ho perueHlae ueAocraroqno o6ocnonano

Bepuo flocrpoeHa MareMarIar{ecKafl

atofi rroAe;rrr' fipl{ gToM pelrreHrre
MOAeJIb, peuleHl',Ie CBeAeHo K I4CCJreAoBaHr4IO

Molrcer 6rrqr ne SaBeprrreno

PeureHue He coorBercrByer HIr oAI{oMy t" Kpt@
Marccumanaruadt 6ann
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F
*
f;

q

f pELlr EH 14 fi t4 KPVI EPl\tA O UEH 14 BAH l/ fl 3A.4AH t1 t4 1 3 - 1 9

flo.nyuennsre rpflMafi ,r orcpylnHocrb nepeceKalorcfi B AByx rorlKax A(-5; 0 )

n n(O;5) , .nentaulflx Ha onpylnuocr:r- xt+A2=25 ' rlooroMy B nepBoM cryrrae rroJlyr{aem

ABa jryr{a Lr Lr [2 c H6HIIaMV B Torl]cax A n B cooTBercTBeHHO', Bo BTopoM - AyTy 1l)

c RoHqaMr4 B rex ,nce rorr*ax (crvr. pvc.). Bamerrau, qro roq*a 
"f-r**ru-Y I ""-\. 2 2)

)rCr4T Ha AyIe c0 I4 oTpesolt QC nepnenAl44yJlfipeH npamorlr, noJlyqegHofi n uepeofi cI]^{ae'

PaccuorpraM BTOpoe ypaBHeHr4e cI4CTeMbI. oiro aa4aiir IIpflMyIo m, napaJlireJlbHyn)

ryqaM I, u l, UJII4 co4eplrcarqyro rax.

flpw a = -5 npsMatr /71 COAepHr,rT Jryql4 I, u l, TO eCTb I4CxoAHafl cIICTeMa uMeeT

6ecrconeqnoe qrrcJlo peureuzfi.

TIpu a=bJr-10 upannafl rt npoxoAr4r rrepe3 rorrHy C, suavut' rlp.flMafl /n r{acaercs

,qyfr4 ct) 14 He l{Meer O6nluX TOr{eK C JIyqaMI4 l, u l* TO eCTb I4CxOAHag cnCTeMa IIMeeT

oAHO perxeHl{e.

flpu -5 <a<5rt2-L0 rrpflMafl /71 rrepece*aer.qyry cD B AByx roq*ax I{ He HMeer

o6u1ux TOr{eH C Jryr{aMlr l, u lT TO eCTb I4CXOAHafl cvcTeMa I',IMeeT ABa peilIeHl'Ifl'

flpu a < -5 unu 
" 

r iJZ- 10,rp"* afl m He I4Meer o6u1ux ror{ex c JIyr{aMI4 l, n l,

ra 4yroft co, To ecrb Illcxo.qHafi crrcreMa He r4Meer peruennfi'

Suauur, I4cxoAHafl cl4creMa I4Meer 6o.nee oAHoro perueHl4fi npu -5 <q<!nE-tO'

Orser: -53a<rJz-ro.

Ha 4ocHe 6sr.no Harrr4cano 30 HarypaJrbubrx rruceJl (ireo6aeareJlbHo pa3JrNunstx)' Kaxc.4oe

lr3 HOTOpbrx He npeBocxoAr'rT 40. cpe4uee apn$meTl4r{ecxoe HanIIcaHHbIx qIICeJI paBHs-

.nocr 7. Bmecro Halrc,qofo r43 qr4ceJr Ha .4OCHe lf'afirrcarvr rrHcJIO, B .qBa pa3a MeHbrrJee

nepBonar{aJlbuoro. Yracla, Koropble nocJle ororo oKaSaJMcb MeHb[re 1, c 4ocxn ctdp'ru'

a) Mor.no ,tI{ oKaSaTbcfl TaK, r{To cpeAHee aprcpmeTurlecHoe r{?IceJI' ocTaBilIIzIXCfi Ha .qo-

cre, 6o.nltue 14?

6) Mor;io Jrrr cpe,qHee apu$ueudqecHoe ocraBrrrl4xcs Ha Aocne rII4ceJI oHa3arbc.fl 6o.n;ure

12, no uenrue 13?
e) Hafi4Iate nan6olrulee BosMolICHoe SHaqeHIIe cpeAuero apN$uerNqeCKoIO IIHCeJI' KO-

TOpbIe ocTaJrlllcb Ha AOCHe.

O 2016. I,Ia,{areltcrso <Haquosallnoe o6pasoBaquet. O 2016' HOy MIIHM0
KonfipoBaHr4e, pacnpocrpaHeHue a uctrorb'oBar"" " 

*o**uprac*"* qeroi 6es 
'ucrvessoro 

paopeueHus upaaoo6la,Aarerei He Aonycftaerct

O6ocnosaHHo tIoJIYlIeH

CoAepmanue KPurePI{tr

-

BepHblrr oTBeT

nur*ti I___)
4

r)C nOryrOrqrrO BepHOrO paCCylrCAeHI4fl IIOJIyIIeHO MHOIKeCTBO SHar{eHI{I4 0' OTJ'IIIIr{aIO-

ureecfl or rrc*oMoro ToJIbKo BKJrIor{eHI4eM rorr*rr a = 5"'[' - lO

flpra ecex sHaqeHrurflx 4 BepHo Hafi4euo Ho,{uqecTBo peruenrafi cI{cTeMbI

BOAHOMI{sAByXC,lyqaeB'BOsHLKaIOUIvxnpl4paCKpLITI{EMOAV'TS

SaAaqa BepHo cBeAeHa K r4CCJreAOBaHrrro BsaIIMHOTO pacnoJIOXeHI',Ifl AyrI4 OKpy}Ii-

Hocrr{ pI rrpflMblx (ana.nrtuuec:r-r4 nJrr4 rpaQuuecxu)
VIJIVI
noJryr{eH neaepnrrfi oTBeT ?r3-3a BbrqllcJll4Te,rgrofi ourvr6nu, Ho flpu oToM Bepgo

BbIrroJIHeHbI BCe Urafu peureHr',Ifi

2

I

l---
4-

Peruenue lre cootsercrsyer ula oAHo\[y raa xpurepueg' upfineAeuHrrx slrrue 
.

Marccunananwtt' 6annp
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Peureure.
a) flyc$ [epBoHaqaJlbHo Ha Aocrce 6suro 24 uwcta, paBHbrx I, u 6 qurceJr, pasirsrx 81.

?Ix cpe4nee apzsvrernqec*oe paBrro 7. cpe4nee apu@wreruqec*oe rroJTyrrr4Brrrr4xcfl r{r4ceJl

6 . 15.5paBHo --* = 15,5 > L4.-6
6) flycrr c Aocrcra 6sr.no crtipro k uucer., cyMMa ocraBrrruxcs 6rr.na paBHa S, a cra.na

c
DaBHa 1. [o vcJroBI4rO Or{aSaJrr{cb cr<iprsr roJ]bKo rlzl}Jra) rroJryrrrlrBrrrnecfl. ,T3 1, noero--2

S+k*t 
S0 =7, To ecrr S =2lo-k. Cpegnee apuQnnerl4qecxoe ocraBrrrLrxcs rrr4ceJr paBHo

s
_:_;__________:_, oTftVAa [OryqaeM:
2(30 - k\\/

210-k
12 a -:::---1 - <rB; 720 -24k < 2r0 - h <T8o -26k i 22 <!]q. k <LL4 < 28.2(30_k) --', -- ' 23 5

TaHNx qeJrbrx qncer lz :aer.
e) flycrs c AocKI'I 6rrno crcipro k uv.cen, cyMMa ocraBrrrvxcs 6srna paBHa S, a cra.na

c S+kpaBHa i. no ycJroBt4lo ^--=7, To ecrr S =2LO-k. Heo6xoAr4Mo nafiru nayr6ons--230

r,*e BosMo'fiHoe BHarreHrre .*ucJra d = ffi. 
I4ryreewr:

,4=---9-=?lo-k =1* 90
2(3o - k) 2(s0 _ k) 2 30 _ k'

t{rac.no A 6yger nan6o'nsurnty., ecJrtr qficro k 6yger nprurHr4Marr nara6o.nuxee BoBMo]rc-
rroe Srraqenze. OqenlIM 9To BHarreHr4e. Kaxc4oe r{B nepBoHaqarbHo Harrr4caHHbrx Ha .rlo-
cHe qlrceJr 6rr.no ne 6o.nee 4O n tra Aocne ocraJrocb 30 - k 'uvrceJr, noaroMy 4na cynnw6r S
EbTII0JIHff eTCff HepaBeHCTBO

2t0-k=S<40(80_k),
orKyAa

zto-ft<40(80 -k); Blk<990; p<!!9 <26; k<2s.
1J

3na.rzr.

A <+* --90 = 18,5.2 30-25
ITpraeegiinn npr4Mep' lor{agbrBalonJufi, rrro cpeAHee apz@wrer}lrrecrcoe ocraBrrrrrxcfl Ha

AGc:{e qLrceJI 4eficrnrareJrbHo MorJro crarb paBHbrM 18,5. flycrb rrepBoHarraJrbgo Ha Ao-
cme 6rr-no HarrxcaHo 25 egu:nu4 u 5 'iucen, paBnbrx 37. Tor4a r4x cpeAHee ap1aemerr.r-

qecFe*e 6rr'rro paBHo 25 t-185 = 7 . Bce eAI4HIzIIbr crrip.rru c Aocnr4, a ocraJrbHbre rrr4c-
30

Jra yMeHblrrilrvrcb e 2 pasa. Torga cpeAHee apraQwrervrqecxoe ocraBrrrr4xcfl r{rrceJr paBHo
K'Nu ur 

=18.5.2.5
ilrner: a) ta;6) ner; n) 18,5.

rconupoeaure, pactrpocrpaHe*nf"'9lf;"T""f#:1"""r1"ffi11i::i#:"iffi??xTx#il;9"3,.tt?;#3,I"f#XY.o,""u""narerex 
He ..onvc*aercs
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Cogepxanue KpI{repI{fl Bar.n

Bepno noJryr{eur,r Bce neperrrzcreHubre (cu. xputepwfr. ua 1 6an,r) peayJrbrarbl 4

Bepno ro,ryrieHbr rpr{ r{3 ilepequcreHnr,rx (crw. xputepufi na 1 6a"rr,'r) pegy,IlbraroB 3

Bepno rroJryr{egbr ABa r{B reper{r4cJreunrrx (cnn. xputepuri na 1 6aa,'r) pegy,rbraroB 2

BepHo no,'ryrreH oat4:u trl cJreAylou{I4x pegyJlbraroB:

- o6ocuoeaHHoe pefireHr{e nyHKTa 4;

- o6ocuoBaHHoe perxeHr{e nynxta 6;

- r'tcKoMafl oqeHKa B nyHHTe 6;

- B rryHKTe a npuee4eiu rrpr4Mep, o6ecne.ruearculrafi TorrHocrb npeAblAylrlefi oqennu

I

Peurenrze He cOoTBeTcTByeT Hv OAHoMy II3 KpIITepveB, [pIIBeAeHHbIx BbIIIIe 0

MarccuuaaaHattt 6unn

--;;__-] a) Peruure ypaBHeHrre cosr x - cos2x = 0'75.
IIJI'

6\ }J.afi.p.ure Bce HopHI4 orofo ypaBHeHl4.fi' rIpIzIHa/qJIeEcaIrIVe

Peruenue.

a) SanvureM ypaBHeHI4e B BrrAe

cos2 r-cosz r+sinz x = O,75; sin2 x =?:
4

.,A
Bnauzr, sinr= t 2,orxyAa 

t:tf+ nk, keZ.

6) C norvrolrlblo q?Ic,roeofi orcpylnuocrl4 or6epiirvl HopHI2I'

t --l
rrpr4HaAJrexrarqne orpeony | -2": - a l.' z_

5n 4n 2n
llo"nyurawr vnc,Tra: -5i -T; -T.

Sauevaruue. Or6op Hopnefi Mo)fier 6srrr' o6ocnoBaH I4

rro6brM Apyrr.rM cnoco6ou: c noMolrlblo fpa@I4lta, peLIreHHfl

gnofinsrx HepaBeHcrB 1r r.rI.
TI

Orser: a) +-+nk, keZ;'3

Bapuanr 6

orDeaFcv -2n; -\t.z)

5n 4n 2n
ol --:'333

Co4epxauue Kpl{replrfl Baurr
O6ocnoeaHHo Iro,'IyLIeHbI BepHbIe orBerbl e o6oux nyHKTax 2

O6ocnoeaHHo [oJlyrreH eepurrtl orBer B rryHKTe 4
UJII4
rroJryqeH neeepnr'rfi orBer rra-3a Bllqr{crl4Te,'rurofi
BepHafl nocJreAoBaTeJIbHocTL BCex [IaroB perxeHfis

z"uu nynnte 6,

ourra6rra, Ho Irprt aroM I{Meercfi
ypaBueHr.rfl z or6opa xopneft

I

Peurenue He cooTBeTcTByeT Hrr oAHoMy II3 KptITepIreB, npI4BeAeHHbIx BbIIIIe 0

MarccuaqnuHbLtt 6qnn 2

O 2016. trlsaare.trcrso <,Haqtrosarrsoe o6paaoaanne>. O 2016. HOy MIIHMO
Kornpoaauue, pacnpocrpaHeHu€ il trcnorrb3oB&Hrre B KoMMepqecxux qergx 6es uzcluessoro paapeuenuff npaaoo6la4areleii rre 4onycxaercs
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2L2 EI-3. TilNOBbIE SK3AMEHAUI4OHHbIE BAPI/AHTbI

[i4 I B npanz.nsnofi versrp,iixyro.rrsnor? npvewre ABCD&\QD1 cropogbr ocHoBauraa paensr 2,

a 6oxoesre p66pa paBHbr 3. Ha pe6pe ,4A, ormeueHa roqxa E ra:g.,,tto AE:SA.,=1;2.

flocrpofire npsMyro nepecerreHr4fl n'lrocnocrefr ABC u BEDr.

Haft4ure yroJr MelrcAy nJrocnocr.flMr4 ABC u BED..

Peurenue.

a) flpamaa DrE rrepeceftaer rpflMyro AD
B roqre K. fl"rrocxocru ABC u BED, ilepecexa-
rorcfl rro npauoft rKB.

6) I4e, roqnrz .E onycrzu reprreHAr4xynap EH
Ha rpffMyw KB, rorAa orpeeor A-FI (npoexqza
,8.F1) nepneHAr.rnyJrflpen npannoft KB. Vro.rr AIIE
ffBJrflerc,fi nrlnerZurrvr yfJIoM AByrpaHHoro yrJra,
o6paaonanHoro fiJroc]rocrflMrur ABC u BE\.

Ilocxonrrcy AE: EAr =L:2, nonyr{aeM:
AA

lE=*=1; EAt=AA.-AE:2.
3

VIs nogo6nfl rpeyrorrbHr{HoB {qE Lr AKE
HAXO/I}IM:

a)

6)

AtrAK:'* .A.D, =7.
EA,

B ,rp"*oy"orrbHoM TpeyroJrbHrrxe AKB c

BK = J AEa+ AIF - J5, orryAa Bbrcora

AH =AK'AB -BK

I

DI/----

rrpflMbrM yrJroM

2

VD

AB=2i AK = -

I'Is upamoyfoJrbHoro rpeyroJrbHnna Ar{E c rrpflMbrM yuroM A no.rryvaevr:

ts|AHE= AE
-AHz

/ lt g\

I sin Z AHE= uo, 
cos /. AIIE =z .]\ 3 3)

r-
Orner: arctgl."2

Co,qepxanue Kpr.rrepr.tfl Baa.rrr

O6ocnoeaHuo fioJrylreHbr Bepubre orBerbr B rryHxTax q il 6 2

Brrnoanen roJ'IbKo o4prr vrg nyHKToB a u 6 1

Peurenrae He coorBercrByer HI{ o.qHoMy r4B Kpprrepr{eB, nprdBeArinnrrx Bbrrrre 0

MarccunanaHait 6unn 2

O 2016. I{agarelrcmo <Harlroualruoe o6paeonauuer. O 2016. HOy MIIHMO
Konrpoaauue, pactrpocrpaHeHue u uctrorbgoBauue B KoMMepqecrux rlerni 6es nzcrmessoro paspemeEtrff npaaoo6ragarereri ue gon-vcna:::;
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l---;;l Peurrare HepaBeHcr "o -2 ,
I Io | - 7,_7 7.,-4

Peurenue.

flycrr t=7t , TofAa HepaBeHcrBo rlpzMer BlrA:

2 5 r-9- \ - : . " <0_
t-7- t-4' (t-7)(t-4)

ornyAa t<4;7<t<9.
flpvt t<4 no"rryurvri 7x<4, orxyAa x<logr4,

flpu 7 <t<9 roryrrr4M: 7 <7'<9, otHy4a l<x<logr 9 .

Penrenue I4cxoAHofo HepaBeHcrBa: x <log, 4; l< r ( logt 9 .

Orser: (-' ; log; a ) : (t ; log, 9] .

Cogepxanue KpI{Teprrfl Barmr

O6ocHoeaHgo IroJryrreg nepnrrii otaet 2

.{onyrqeira env1trqnafi Bbrr{rrcJrnreJrcnag oruz6rca, BoBMo}r(Ho, [prrBeAlxafl K HeBepHoMy

oTBeTy, HO rrpl4 STOM r.rMeeTcfi BepHaH nocJ"reAoBaTeJrbHocTb Bcex [raroB peirleHr4'fi
I

Peurenne He cooTBeTcTByeT HI{ oAHoMy II3 KpIITepr4eB' npvBeAdnnrrx BbILue 0

Marccun&auHaLtt 6qna 2

lvarouatrc AC npflMoyfoJrr-Hr{Ha ABCD c IreHrpoM O

yro.n 30o. To.{Ha E "nencur BHe rlpflMoyfoJrbHl4rca, npuuelvr

a) Aoxaxczre, qro ICBE = ICOE.

6) flpamaa OE nepecexaer cropoHy AD npauoyforlbHrrna
ecrrr I4BBecrHo, -rro BE = 40 n CE = 24.

o6paayer co croponoii A-B
IBEC =12O".

B rorrKe K. H.afi.lure EK,

o4noii onpyxtHocru. BnucaHHble B ory oxpyx{-
Ha oAHy u ry )rde AY|Y, CJIe,4OBareJrbHo'

Peruenue.

a) flo reopeMe o BHetuHeM yl','te rpeyroJlbHl4l{a IBOC : 2IBAO = 2'30" = 60o' flo-
oroMy IBEC + IBOC = 1'2O" + 60" : 180'.

Snaurar, Tor{ltn B, E, C u O re}fiar Ha

Hocrb yfJIr,I CBE tr COE onl4parorcs
ZCBE = ICOE .

6) IIo reopeMe HocrrHycoB

BC = ^,1 
Baz + CEz - 2BE. C-Bcos120'

:8'7 = 56.
Bnucannsre yrJrbr BEO *r CEO onuparorcfl Ha paBHbIe xopAbl BO v CO, alr'auur,

EO - 6rcce6rpuca yrJra BEC.Ilycrr, M - ror{Ha ed nepeceueHl4fl co cropoHot? BC.

flo SopnnyJre,4Jlfl 6raccexrpucbl rpeyfo"rTbHr{Fca

e
Konnpoeauue, pactrpocrpaHeHue

2016. trtlslare.rrcrBo <iHaqroHa"rruoe o6paeoeaHle>. 2016. HOy MIIHMO
u ncno,ab3oBaHue B iloMMepcecxux qe,{Hx 6es nucrueuHoro pa3peueHilg trpaBoo6raaare-fetr He AonycHaercg
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2Bt': ('r cos \ , enC
r\r - 2--- =Lt'L - tsE-cE

irHalridr, cM '= 
i t" = 3 uu : 2! ,

flo reopetue o ilPol4cBe&eHvu

Haxor,t{, r{ro LIo = "\r'ruEM

2.40.24cos60'
= 15.

40+24
CMCE243

ftrc ceoItcrn.l,- 6uccexrpl{cbi rpeyfoJrbHvrwa BM 
= BE 

= 
40 

= b'

4a

IIo

EK

BM:35.

repecenaroull4xcfl xopA EM ' MO = BM 'CM, orlty-

=35'?7 = 49. TpeyforrbHr4nr4 CoM u AoK paBHbI
15

nefi yr.nalt, rlooroMy OK = OM. CneloBareJlbHo'
cTOllOHe II AB)'-N{ Ilpu.]IeffiaulHM K

= EX,I +2OM - 15 + 98 = 113.

I -----:
l{

L ,, -,-,_)

O'rner: 1 13.

CoAepxcaur.re KPr{rePI'Ifl

llrreercri iJepl{oe JIoHaSare,"IbcrBo yrBep}KAeHufl [yHKTa a, u o6octtoBaHHo rIoJrY-

.ren repHi,rii ortser B nYirxTe 6

i-[o,r5tveu o6ocriosaHHrrfi o'reer e uynx're 6,

t4iI14
1 ,nru,-'t',,r, Efr-tiloe Aor(asarexbcrBo yrBepHAeHr{fl nyHKTa a' 74 rrpfi o6ocnosaunoll

I p*rrr,,r,tr* trlulln'a 6 uo-lyueu neeep:isrli orBer I43-3a apucprteruuecxofi o'ur6xu

14rr.:ercr BepH(-)e ilona3areirl'crBo yrBep)rcAeHug [yHKTa o'

T.1.JTN

rrltr,r OOoCUc,BttttEO\{ pelueHlrt1 nyHHTa d nO.iryuen neeepUrifi OTBeT I43-3a apUOUe'

rlt.iecir:uii cm ir'5xrr,

ill,rll{
o5ocllosast{o noJVqeH eepui'Ifi orBer B rryHHTe 6 c tcnom*oBaHteM yrBepx(.qe-

BbIrIOJIHCHFf r4a r:,rHtrl,try1_ "tt uto* "yffi
I Penierrite ile ccorBercrByer Hu oAHoMy rlc KptrrepveB, nplaBeAdnurrx BF,IIrre

Msrccuusnuruattt 6ann

iJ1 ;r<ii:a6i,itt 2{iI1r,-o4a A,rexceii eesl e 6aHxe 9282000 py6;refi e npe4ur II0A 107o r'--

,qoBb:..i. {'-lxcriir i}i}Ii.Iarbl HpeAI{ra c,'Ie,qymu{as: 31 4ena6pa Ha}IcAoIo cJleAyloqero ro:i'

6arrH l:ar;fic.TjrtrT lrpoqerrri,r Ha ocraBrrryrocfl cyMMy AoJrfa (ro ecrs yBe"t[r{IdBa€T ,{oJIr H-:

1-0'),i, ], BareM -t\;rencer? repeBoAllr e 6aHId X py6nefi" KaHofi AoJT?fiHa 6srts cyuwraX' ut-'

6i,r AlenCeri gtrn.laru;-I .{O,-IIf r{eTLIpbMf paBHbIMtI IIJIaTe}fiaMU (rO eCTL Ba r{eTLIpe lOIa I

.(: 
i

I{ouuDonarttre, pacrpocrparleHue rI
2016. I{aaareascrBo <Haquosa.muoe o6paaoaaHuet' 

'O 
2016' HOy MIIHMO

rcno-abiloBa'fle B HorlMep{ec*ux qe-qgx 6ea nncrueunoro pa3peue'rfl npaeoo6aagarereii ge aonvcxaercs
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Peureuue.

flycrr cyMMa KpeAI4ra paBHa S, a ro4oBbre cocraBJrffror aoh. Torga 81 4exa6pa
Halr{/qoro foAa ocraBrxaflcfl cyMMa AoJIra yMHo}r(aeTcfl Ha noes$lrqueur b=1+0,01a.
floc.rre nepnofi Bbrn.rrarbr cyMMa AoJrra cocraBr4r Sr =Sb-X. no"rr" eroporZ BbrrrJrarbr
CyMMa AOJITa COCTaBIzIT

s2 = s1b -x - (sb-x)b -x - sb2 -(1+b)X.

floc.rre rpersefi Bbrurarbr cyMMa ocraBrrrerocfi AoJrra paBHa

se = sb3 -(t*a +u2 \x= sbs -ri -!.*.- I-- o-r
rloc"rre verneproft BbrrrJrarbr cyMMa ocraBrrrerocfi AoJrra paB'a

s+ =sb{-(r+a+ b2 *b|)x=sa* -++ ".
flo ycnoerao rrerblpbMfl Bbl''Iara.rr,r A.rrercceri 4o.nxceH no.acnrb KpeArrr rroJrHocrbro.

. ^4 -1 _ sb4(b_1)nooroMy Sb" -u. -.t.X=Q, or6vra d = ' ,- h_t _-^wr_q z\_ 
;t4 

.

flpz 5=9282000 vr a=10 nonyvaevr: b =l,L u

x - I 282 o0-o' 1, !641' o,L 
= 2 92g200 (py6.rrert).0.4641

Orser: 2928200 py6.nefi.

Co4epxanue Kpr{repr{ff
O6ocnoeanHo [oJryqeH flpaBrrJrbHbrfi orser
Ilolyveno BepHoe Bbrpa)fie'r4e 4,,r" "y*rr", ,**ffi HO AolyrqeHa BbrrII4CJrr4TeJTb_nas ourz6xa, rrpr4BeArrrafi K rreBepHoMy oTBery
floayveno Bbrpafi{er{rle 4na elxero.unofi BbrlJraTbl, HO ypaBHeHI{e He cocTaBJ'IeHOI4JItr{ eepnr,rfi oreer nafi4eu noA6oponn

Peruenze He coorsercrByer Hr{ oAHoMy r4B Kpr{Tepr{eB, [prrBeA.nnrrx Bbrrrre

MarccuuqauHaLil 6qnn

t-;;-l Haft4ure Bce BHarrenurfl a, npr,r Ka)fiAoM r4B noropbrx ypaBHeHr{e lL--nl=ax_B na npo_| -" i :r*wr!Av'r 4u r\vrwl/Dr^ ylroor"r[€ 
lr | ^

Melfiyrne (0; +.o) rlrMeer 6o.rree 4eyx rcopnefi.

Peruerrue.

Paccvrorpzu SyHrcrlzra f(x)=ax-B kr g(r)=17 I

f (x) = g(x) nanpoMelrcyrrce (0; + *). 
a \'-- / E- 

4l' I'Icc'rre4yeru ypaBHeHI'Ie

KorHpora*ze,pacnpocrpaHe'xS"'0"1X;#"""f xl?i"TT""J#f"Kx:H?'l;ilrut
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flpra aSO Bce Bgarreuua $ynxqzn f (x) Ha npoMelrcyrxe (O;+co) orprlqareJlbHbl'

a Bce Buar{eur4fl Synrcqnu g(x) - Heorpl4qareJlbnbl' rrooroMy rIpI4 a{O ypaBHeHHe

f (x)=g(r) ne IrIMeer peurenur? Ha rlpoMe]fiyrxe (0;+-).

flpu a>O gynrqua f (x) Boopacraer. @yirxqua gQ) y6rraaer Ha rlpoMelrcyrrce

/ n1
IO; - l, rorto*y ypaBHeHr4e /(r)=g(") rrMeer He 6o.nee oAnofo perreul4fl Ha rlpoMe-
\ 4l

/ 17 1

;1cyr1ae { O; , l, npuurinn perxeur4e 6y4er cyrlecrBoBarb rorAa LI roJrbrco rorAa' }corAa' \ 4_l

"( 7\. f 7\ 7 ^ -I2tln).t[;J , ornyAa rorlyr{aeM a 4*3>0, ro ecrb oa f '

Ha npouencur*. (f, *.") unu""enue f (x)=g(r) rpI4HIrIMaer Bvn\ uc-3=4-1. gto
x

ypaBHeHr4e cBoA1aTc.fl K ypaBHeHr{ro axz -7x+7=0. Ey4ervl crrl4Tarb' r{To a}0, IIo-

crcoJrbgy c.rryuafi A!0 6su paccwroTpeH paHee. ,{ucxpzlruHaHT KBaAparHOfo ypaBHe-

-t
rrrrfr D=4g-28a, nooroMy npu "rI oro ypaBrreHlrle He I4Meer xopnefr; npu o= 

4

ypaBHeHr,re fiMeer e.qr{HcrBeHnrrfi xopeHb, paBHbI ia 2; npu o a o a! ypaBHeHI4e I4IMeer

vABa HopHfl' 
,oo rrnrApr nRA T{on ecrb o<a<l , to 6onrrur'rfi rco-Ec.nu ypanHeHrre I4Meer ABa rcopHfl x1 kr x2 1 To 

4

7+JD '7 v __. (7 \ --
pe]fib x2=;, Zorrr?, 

nooroMy oH npl'IHaArrerfiI4r rpoMe)fiyrxy [Z; +co.J' Meus-

(7 ) _
nrrafi xopenr X1 IIpIIHaA,leEcI4r IlpoMe]fiyrxy I a 

t * *J rolAa I{ roJIbKo rorAa, KorAa

( 7\,( 7) (7\' n 7.n 7'(7a-12)-n 12
of *, - ill*r - i) = olz) -7 ' i*', = ---]il > u, ro ecrb a

Tarcunn o6paaowr, ypaBneHne 
l:-^l=ar-3 

uueer crleAyloiltee Korluqecreo xopHeir

Ha rrpoMe]fiytre (0; + *) :

. Her xopnefi npn a<0;

. orlt4H KopeHb npI,r o .o.l ^ orlt

. ABa KopHn rrptr a =+ " o =I,

o rpl4 Kop'n np^ t.o.!.

L27

O 2016. I,logare.nrcrao <HaquoHalruoe o6paeoaaxuer. ol 2016' HOy MqHMO
ItotrtrpoBaHtre, pacnpocrpaHeHue ft ilctroJbsoBaHtre B I{oMMepqecr"* qenti 6ee nrcruesHoro paapeueHss npanoo6aaaarelefi se aonycxaerc:

           elvrik

           elvrik

           elvrik

           elvrik
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Co4epxcanrae Kpr{repr{s Ba.nlrr

O6ocuoeanHo [oJryqeH [paBr4rTbubrfi orser 4

C uomoulrro BepHoro paccylrcAeHr{a rloJryr{ego MHo}fiecrBo ana.reHr4ft a, orJTllararc-
IIIeeCfi OT I4CKOMOTO KOHeTIHbIM r{I4CJTOM TOTIeK

J

C nonrorqrro BepHoI'o paccy)fiAeHr{tr floJryrregbr Bce rpaHr4rrgbre 1'011614 r4c4oMofo
MHolrcecrBa aua.renraft a

.)

Bepno [oryqeHa xotg 6rr oAHa rpagr4r{Hafl Toirna racKoMofo MHo}rdecrBa grraqe-
ttprft. q

Peurenue He coorBercrByer rrr4 oAHoMy rra Kpr{Tepr4eB, rrpuBeAijunrrx Bbrrrre 0

Marccuilqnuruuit 6ant ,4

Karx4ufi I,IB rpynnbl yqatrll4xcg cxoAr4Jr B KrrHo ,rJrvr B Tearp, nppl eroM BoBMo]nHo, r{To
rtro-To I43 HI{x Mor cxo.4lulTb x B KLrHo, I4 B Tearp. tril3nectuo, qTo B Tearpe MaJrbrrlrltoB

6srno He 6o.rree * o, o6rqero qtrcJra
10

3
'. . AH&JIOII4IIHO KI4HO TIOCCTHJIO HC
10
Ho rorAa xorg 6sr oAr{H MaJrbr{r4x He
ycJroBI{ro.

yqaqI4xCfl rpynnbl, IIOC€TI/IBIIIIX TeaTp, a B HIIHO

Marbr{uKoe 6srro se 6olee * ot o6rriero qrrcJra yqarluxcfl fpyrrrrbr, rrocerr4Brr]r.rx KrrHo.t2
a) Mor.rro .nra 6srrs B rpyrrfle 8 MaJrr.r[xoB, ecJII{ AonoJIHr{TeJIbHo r{BBecrHo. r{To Bce-

ro B rpyr[e 6sr.no 16 yvauluxca?
6) Kaxoe Hara6o.nsuree RoruqecrBo MaJlbr{t4rcoB MofJro 6rrrs e rpytrrre, ec.]rr{ AorroJIHr4-

TeJrbHo r{BBecrHo, qro Bcefo B rpynne 6rr"rro 16 yvaulraxca?
n) Karcyrc Hal{MeHbrrrylo AoJIro MorJrx cocraBJrgrb AeBoarnr{ or o6ruero rrxcJra vqa-

qraxcfl B rpyrrrre 6ea 4ono.nHr4TeJrbHoro ycJroBr,rfl rryHKToB a u 6?

Peruenue.

a) Ec.nu rpyfirra cocrorrr raa 3 pra.rrsqlzxoB, nocerrrBrrrrrx roJrbKo rearp, 5 nna;rsuuHon,
nocerHBrrrl4x roJrbKo KI4HO, z 8 4enovex, cxoAr4Brrrr{x r{ B Tearp, rr B ltrlHo, To ycJroBrure
SaAaqu BbInoJrHeHo. 3na-rur, B rpynne lls 16 yqaqr4xcfl MofJro 6srrr 8 Maj]br{}rxoB.

6) flpe4no,[o]nl4M, r{To Marbqr,rrcoe 6rrro 9 unu 6onsrue. Tor4a AeBorrex 6sr;ro 7 unu
MeHbrle. Tearp noceruJlo ne 6o-rree 3 Manr.{zxoB, rrocldoJrbxy ecJrr4 6rr rzx 6rr.rro 4 nnyt

6onsnre, To Aorrfl MaJrbrrr4xoB B rearpe 6sr.na 6sr ne Meubrrre : - ={, .rto 6o.nsure4+7 11

6o.rree5ua.rrr-run, 6 6 5fB' rroc*oJrbny 
6+z = 

18 
r 

12 
,

IIOCeTTTJT Hr4 TeaTpa, HI{ KrrHO, rITO [pOTr4BOpeqnT

B npe4u4ylrleM nyHKTe 6tr.rro rIoKaBaHo, rrro B fpynne us 16 yqaqtrxcs ruorno 6rrrr
8 wra"nrqraros. 3Ha.{nr, nau6onbrrree KoJlr4rrecrBo MaJIbrrr4KoB B rpynne - 8.

n) flpe4noJloxcrrM, qro Henoroprrli MaJrbrrrzx cxoAr4Jr rr B Tearp, w B nHHo. Ec.nu
6tr enlecro Hefo B rpynne [pl4cyrcrBoBaJlo ABa MaJrbq]IKa, oAr4H r4B Koropblx nocerrrJr
ToJlbrto rearp' a 4pyroir - ToJrbKo KIzHo, To AoJrg MaJrbqr{KoB H B Tearpe, v B rcuHo
ocraJlacb 6rr nperxneit, a o6lqaa AoJIff AeBorren crara 6sr menrure. Bnaqur, Ailfr orIeHHr{
HaI{MeHbrxefi gonu AeBorren B rpynrre MolrcHo crrr4Tarb, rITo Ka}rcArtt? iua;rr,.rvrK cxonvjl
IIJrr4 TOJIbKO B TeaTp, IAJILT TOJIbT('O B rtr4Ho.

O 2016. Za4are.nrcrno <Haquoualruoe o6paeoaaHuer. O 2016. HOy MIIHMO
I{olupoeauue, pacnpocrpaxeEHe u ucnor630BaHue B HoMMepqecxrx tlerni 6es uucsmessoro paapeneHus nparoo6la4arereii He Aoflyc6aercs
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2t8 ET3. ThnOBblE eK3AMEHAUI4OH HblE BAPi/AH]

Cogepxanue Kpr{Tepus Earrr

BepnO no,'IyqeHbl BCe [epeqI{cJIeHHbIe (crvr. Xprtepvtfi. sa 1 6a"t'tt) peByJIbraTbI 4

Bepuo rroJryrreHbr rpra rr3 fiepelrr4cJreunrrx (crvr. rcpurepufi na 1 6an"'r) pe3yJlbraroB 3

Bepno fioJryrreHbr ABa r{B nepeqlrcJreHurrx (crvr. xpurepzfi na 1 6a.nn) peoyJlbraroB 2

Bepno noryqen o4rzrr vla cJreAyIouII4x peoyJlbraroB:

- o6ocnoeanHoe pelreHl4e [yHKTa a;

- o6ocnonaHuoe pe[reHpre uyuxra 6;

- r4cKoMafl oqeHKa B nyHKTe 6;

- B nyHKTe 6 rrpr4BeAiiu uprauep, o6ecnevzearorlufi Tollnocrb npeAblAyuleft oqenxa

1

Peurenr,re He cOOTBeTCTByeT HI{ oAHOMy II3 KpI4TepI4ee, npzee4iiHHblx BbIIIIe 0

Marccu.uunaruuLit 6ann 4

Bapuant 11

flyCrr B rp}IIIIIe r?1 MaJrbrII{KOB, rroceTl{BIITHX TeaTp, m2 MAJrbr{I4rcoB' rIoceTIuIBIIrl

nr.rgo, Lr d, AeBoqeH. OIIeHfiM AoJIIO AeBoqeK B oTOfi rpyrrrre. Ey4eu CiII{TaTb, IITO B

AeBOqHrr xol.],lJrvr r{ B TeaTp, fr B KtrHo, IIOCttOJIbKy LIX AOJI.fl B lpyilne oT sTOrO He 14

MeHr4TCfl, a .4oJIg B TeaTpe u B rtl4Ho He yMeHbrrJIlITCfl.

tTLr 3 m" 5 tTLl .3 m2 --o mr+mo -iflo yc.rronulo "-r
m1+d-10'm2+d-12'--------' d 7' d 7 d

d117
rrooroMy AoJrff AeBor{eK B fpyfine: *r.rrr".d= "rf 

**"n- q., =G.

Ec.nn rpynna cocrol{r za 3 MaJrbrII'IKoB, rrocerl4Brrrl4x roJIbKo rearp' 5 vra.ns-rl,IKo

rocerfiBrur4x roJrb11'o Kr.IHo, n 7 qer,oraen, cxoAl{Bru}Ix I4_B Tearp' I4 B t{r{Ho' To ycJIoB.

a

SaAaarr4 BbITIOJIHeHO, a .qoJlfl AeBoqeK B rpyIIIIe paBHa 
-.t7

Orner: a) aa; 6) 8; n) *.'15

d

1

l-fl a) Peruntre YPaBHeHve ilt
1.

-=2.

(3n )cosI t - ,]

6) Hafi,qNre BCe IcopHI,I oT6ro ypaBHeHI,Ifl, IIpIzHaAJIe)fiaIIIue [poMe]ICyTKy
I DTil
I ,'1. 

- 
| .tol

Peurerrue.
(Bn \ 1 1

a) cosl |- x I = -sinrc. floeronny ypaBueHr4e MolrcHo neperrlzcarb B BvAe *z - 
+ ^,*\2 ) - sln-l slnt

1

- 2 = O. PeIrue flocJre/qHee ypaBHeHkTe KaK rcBaAparHoe orHocI4TeJIbHo --;- ' noJlyq

111n- - -2 vIJrvr ^ - 1. Snaqt
sinr sinr 

4T' sinx=-i,' orKyAa x=-u+2nn' ne

tr- ft*=-!f +2nk, keZ;.nz6o sinr=1, orxyga x= r+Znm, 
meZ.

O 2016. I,lsAarerlctao <Haquosutsoe o6paeoraare>' O 2016. HOy MIIHMO
Konupoaaure, pacnpocrpaEetue I Ecnorb3oBaHffe B ]doMMepqecxHx qerai 6es uucruessoro paspeueHqs nparoo6la'4areleit ue gonycxaercr
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Co4epxcanue Hpnrepr{s

O6ocnoeaHHo noJryrreHbr BepHbre orBerbr e o6oux [yHHTax

O6ocnoaauHo noJryr{eH eepHrrfi orBer B [yHKTe e rtJrrr nyHHTe 6,
14JII4
noJTyr{eH ueeepnrrfi oTBer LI3-3a BllllrlcJ'Irrrerrrnot? orrru6xu, Ho npl.i i:}Tou i{Ivteorcfl
BepHafl nocJleAoBareJlbHocrb Bcex trrafoB perrrenr.rrr ypaBHen]rfl n o'ritopa rrr-rprriori

Peurenue He coorBercrByer Hrr oAHoMy rra nprrrepr4eB, rrpriile!,tirlsii:t Blrrue 0

219

6) Or6ep6rvr c rroMolrlblo eAnH[rrnofi onpylxHocrr4 nopHrr ypaBHer{r{r{, .rpr{aa.["re]+iarrf,r4e

I fn-] 7n 1Ln bn
IIPoMe)nYr"U 

L"ttl' 
x: 6: -r= 6 ; ,=T.

Orner: a) -:+2xn, tL e Z; -4+2nk, k eZi !+2nnt, m eZ;.662

7n 11n
CI) ^; ^ )tto

5n

2

1OMCr I{a rpeyroJrbHrlica BAID. riar:{illrlM t}lt =,5;

t, t3 ,B rBMC,: l-1,f,C, - :1 . ,E - .''-'. Ot',' 2 2 \i2 ' i'Ilocxo"lh-

O 2016. I,Ia4are"rrcreo <,Ha4nona-rruoe o6pasonauue,>. c 2016. I{Oy MIIFINIO
Konupoaauue, pacnpocrpaHeHtre u ncnorbgoBaHue B (oMMepcecxrix uergx 6es lucrueggoto pa3pefleHurl npaeoo6-rara,re.:rerl uc Jorr!cHaerc,

[4 .(an xy6 ABCDAPTCTD,,.

a) flocrpoiire ceqen:,z'e tty6a rlJrocnocrbro, [poxoArrx]eii qepea .foqxr.r .i3, *\, rr D..
6) Haftgure yroJr Me)fiAy rrJrocnocrflvrvr BA.C, u BArDr.

Peurenr.re.

a) TaH xax BC [apaJ]JleJrbtto ArD' To ror{Fca C nextlrr B n,'ii)c}iocrli .8A,Ji-,. fTpxruro-
yroJrbHr4n BCDAr - r4cxoMoe ceqeHr4e.

6) flycrr roqxa O - qeurp Ky6a, a M - cepegraHa ArE.
AtDtLArB, a MO - cpeAHfls Jrr4:nLIs. rpeyroJrbHuna BArD,, rirlri.r?'3lr\' .\r:'fj-l-.,118.

Tpeyronrnwx BArC, paBHocropoHntrfr., ClMLAP, cJ.'reAoBareirtrro, rncriorlr,;it i;r,oJr paBeH
yrny OMC..

Hafi4iinr cropoHbr rpeyroJrbHr4xa

HB rpeyfo,{bHr4Ha BArCt HaxoAr4M

Hy O - cepeArlna guarouanvt AC,

--,r'--- )c
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220 Er3. Tr{noBbtE eK3AMEHAUTIOHHbtE BApTlAHTbl

Tenepl ilpr4MeHrrM K rpeyfoJrbHr4xy OMCI

cos loMC. _ oM2 + CrM2 - oc'i _" 2.OM . MC1

reopeMy KocrlHycoB:

133
1E

= --- = ^l-./3 v3
\t

Orser: arccos

Bsrno,'rnen r:o,rtxo o Att:n t4B nyHI{ToB a u 6

Peruenue ne coorsercrByer HLr oAHoMy rr' npureprr"", ''r""ffi
*",-"r-rr"-, t-r"

Ban.nrr

2

I

0

2

Peurvrre HepaBeHcr"o 3losz'2 + 2.lylloszs a B f lllo96';'{2r- 
3r._ \s/

Peurenue.

BocnonssyeMcfl TolrtAecrBoM a'oto" = clou'o . ,(,ra 4oxa'areJllcrBa orofo rolrt/IecrBa
AOCTaTOT{HO paccMorperb paSHocrr, Jrorapzcpnnoe ,resofi u npaeofi qacrrr:

Iogo 4loso" - loga ctosbo = log, c .logoa - Iogr, a.lognc = O.

Buauur, lrll"s'o =lx)2Ioszt = (rt)'"u" - 3Jos2'2. HepaneHcrBo rrpr4Hr4Mii 
""o

3.3ros2x2 a 3.3log2(2r+3). gtoe2? . 3iog2(2r+3); logz x2 < Iogr(2x + B\; 1*".'O,
1x'-2x-3<0;

-l<x <3 npu ycJroBnu x+0.

orner: [-t' o)' (o; a].

.{onyrqena "or"".r"BepHOMy OTBeTy' Ho npl4 ETOM IIMeeTCff BepHa.fl IIOCJ'I0AOBaTeJ'II,HOCTb BCex [raroB
perueHrr fl

P"-u""" "" "oor""t
-- Murccu,xtanuruwtt 6aaLt

Barrlrrr

2

7

0

2

Konupoearrue,
O 2016. I{s,qarearcrno <,Hauuouarrsoe oopaeoeauue>. Ct 2016. HOy N{tIHlvIOpacnpocrpaHeHne u zcnorb3oBaH{e B HO}I}IepqecHux qe"[sx 6et rttrcrlrenuoro pa3peueHxfl npaBoo6J]aAareJeii He AorrvcKaercfl
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Onpynrnocrb c rleuTpou O, BrrrrcauHafl B TpeyroJls:r^ux ABC Kacaercfl ero cropon ,4-8,

AC u BC e ror{Hax Cr Br n A, coorBercrBeHHo. Euccercrpl,Ica ytta A nepeceHaer 3ry

onpylnHocrb B Torrxe Q, lexcautrefi nnyrpl'I rpeyroJrbnrrna ABrCr

a) floraxcnre' r{ro CrQ - 6r'rccextpraca yrJla ACrBr

6) Hafi4Nre paccrosHr{e or roarKra O 4o qerirpa ofipy}IcHocrt4, enucaHHofi B rpeyl'oJlb-

HlrK ACTBL, ecJlrr IzIBBecrHo r{ro BC : L5, AB : 13, AC :14.

Peurenue.

a) flocxo.rrsxy ACr: AB1, rpeyroJrbHux AB.C, paeno6e4penurrft, 6raccexrpzca efo

yr.rra A neprreH.qrrxyJlflpua ocHoBaHlIIo BrC, u 4ervrr ero [orloJraM' SHar{ur' Bblcora rpe-

yroJrbHrrfta BIQC' npose4iiunafl url Beprxr4ubl @, Re.naetcfl efo ue4raanofi. Snauur, rpe-

yroJrbHr{Fc BrQCr pasno6e4pennsrf,t, lSBpt : IQCL\'

IrIa reOpevrsr o6 yrne MelI{Ay KacaTeJlbHofi I.r xop4ofi c;re4yeT' rITo

lACrBr : 2/8F.p1 : 2ZQqBL.

C.re4onateJlbHo, C.,Q - 6zccenrpxca yrJla ACtBr

6) flocrco.lbgy @ - roarna fiepeceqeHua l:zccet<rplrc rpeyfoJlbHl4ra ABrCr, 3ra ro\I-

Ra - qeHrp o6pylrcHocrvr., Brrvrcan*rofi e rpeyroJlbHux ABrCr. Snaurar, I4cnoMoe pac-

croflHTre - aro AJrv;gIa orpe3Ka OQ, t.e. pal.:/,yc oKpylrcHocrvl, Brrvrcan*rofi e rpeyroJlb-

:c,ux ABC.

flycrr Eror paAl{yc paBeu r, a IIoJIyrepIIMerp rpeyfoJlbHuxa ABC paBeH p. Tor4a

A1B

AB+AC+BC 13+14-15_,.,
p--'22

Su-ec : : ..l2l'8 '7 '6 : 84.

Cne4onareJlbHo,

Orser: 4.

:84 : +.
2t

oQ: r - 
So*"

p

2r(27 - 13X21 - r4)(27

O 2016. I{aAaremcrso <Haquoualrnoe o6paooaauue>. O 2016' HOy MIIHMO
KonupoBa'ue, pactrpocrpaHeHfie I ucnorbgoBaHue B ftoMMepqecxu* qersx 6es nucruessoro pa3peneHufl upaaoo6lagarelei He AonycKaercs
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222 E13. Tl/1NOBbIE EK3AMEHAUI/OHHbIE BAPI,IAHTbI

Co,uepxanue KpI{Teprrff Barlrrr

tr{vreercs BepHoe AoxaoareJrbcrBo yrBep}KAeHrifl IryHKra a, n olocaoBaHuo noJrly-

uen eepnrrfi orBer B nynnte 6
3

llo,ryuen o6ocnoeauur'rfi oteet r nynrc.e 6,

14JIVT

rrMeeTcfl BepHoe AoKaBaTe,TbcTBo yTBep)fiAeHl4fi [yHKTa Q, 14 Tlp]1I o6ocuoeannovt
perrreHr{rl rryHxra 6 uoayuen neeepnrrfi orBer I{B-Ba apucpirnerrzvecxoft ouru6rcz

2

trIlreercg BepHoe AoKaaareJlbcrBo yrBeplr(Aeur{fl IryHKTa rl,
14JII4
npu o6ocnoBagHoM pelrreHflI4 [yHxra 6 uony'1sH ueeepnrrii orBer rr3-3a apzQme-

rn.recxofi otsttt6t<u,
UJII4
o6ocHosaHHo noJryrreg eepnrrfi orBer B [yHKTe 6 c ucnonsgoBaHrreM yrBepm.qe-

Hrrfi [yHKTa A, fipl1l STOM nyHKT O He BbIITOTHeH

I

Peruenrae He CooTBeTcTByeT HI4 oAHoMy I{3 KpI4TepI4eB, [puBeAeHH],rx BIIIIIe 0

MaKcuuanauatil 6ata e

t ,.J 31 4exa6ps.2014 roAa Apce:nufr nssn e 6aHHe 1 nr.rrs py6nefi B HpeAI4r. CxeMa esI-

rrJrarbr KpeAr4Ta cJreAyroqafl: 31 Aena6pfl Ka)fiAoro c,'IeAyloil{efo fo4a 6anx naqucJlffer
lporleHrbr Ha ocraBrrryrocfl cyMMy AoJrfa (ro ecrr' yBeJrrrql4Baer AoJIf Ha onpeAeniinnoe
Ho,rrlr{ecrBo rrporreHroe), sarem Apceriufi [epeBoAl4r oqepeAHofi TpaHrrr. ApceHraft nsr-

rrJTartr,rr KpeAr4r Ba ABa rpaH[Ia, [epeBeAfl e nepesrfi pa3 550 ruc. py6"nefi, ro nro-
pofi - 638,4 rbrc. py6Jrefi. flo4 KaKofi nporleHr 6aux nsI4arl HpeAI4r Apcennro?

PerueHre.

flycrs cyMMa KpeArrra paana S, foAoBbre cocraBJlflIot aok, rlepBas BbIrIJIara X,
a Bropafl Y. Tor4a 31 .qexa6ps FcalxAoro foAa ocraBrrrascfl cyMMa AoJIra yMHo)fiaercfl

Ha xoessnqraenr b =L+ 0,01o. Iloc,'re neprofi BbIrIJrarbI cyMMa AoJIfa cocraBlrr
St =Sb-X. flocne BTopofi BbI[JIarbI cyMMa AoJrra cocraBl4r

52 = S1b-Y = (Sb _ X)b-Y = Sbz -bX -Y.
IIo ycJroBr4ro AByMg BbrrrJraraMr4 Apceurzfi AoJr)fieH noracurr' KpeAI4T rroJl-

Hocrbro, noaroMy Sb2 -bX-Y:0, ornyAa D=X2 +ASY =108'1692, snar{Iar

, x+iD 1or'5b+10{.169 r 1ob:-- '- =-- = L,Lz, orFr)/Ia 0:(b -1).100=12.- 2s 2.10{.100

Orner: 12.

O6ocnosaHHo noJlyr{eH

Co,qepmaune Kprrrepus
-npaBl{JlbHbrrr orBeT

Bar;rrr
3

Haft4en eepnr,rfi aJlfopnrM BbIrrIzcJIeHI4s ocraeurefrc.fi cyMMbI AoJIra, Ho Aoly-
rrleHa Bblr{r4crTr4TeJrbHafl otuz6xa, fiprrBeAlxafl r( HeBepHoMy orBery

2

Haft4eu repnrrfi arTroprrrM BbIrrI4creHI4s ocraeueicfl cyMMbI Ao.rlra, Ho peue-
Hrle He AoBeAeHo Ao KoHIIa rr,Tlr rrMeerca repnrrri oreer 6eo o6ocnoeaHl4s

1

Peurenne He coorBercrByer HI,I oAHoMy t4B Kpr{TepueB, npIzBeAeHHbIx Bblrrre 0

Marccuuoaauutil 6qJta e

O 2016. I4aAarearcreo <.Haquosarrsoe o6paaoaaHae>. O 2016. HOy MIfHMO
Konuponauue, pactrpocrpaneHile il trctrorbcoBaHue B ftoMMepqecxilx qerflx 6es nuclueggoro pa3peueEnfi npaaoobla4areleri He Aonycxaercff
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[13-l Hafi4zre Bce BHaa{eHvrs- a, rpr4 Ka}rcAoM r4B noropbrx Synnqza

f(x\=x2 -3lx-o2l-5*
r4MeeT ooJree AByx TorreH Er{cTpeMyMa.

Peruexue.

flpn *uo2 f(x):xz-8x+3a2, rrooroMy rpa@ux $yHxquz ecrb rracrr napa6o.rrrr
C BeTBflMI4, HaIIpaBJIeHHbIMt4 BBepX, n OCbIO CI{MMOTpIzIU X:4.

flpz *ta2 f(x)=x2 -2x-3a2, noerorvry rpa$Nn ecrb lracrb napa6o.nrr c BerBffMlr,
HanpaBJreHHbrMrr BBepx, r4 ocbro craMMerprlu x=L.

Bce nosMolxrrbre BrrAbr rpa$zxa Synrqnz /(r) nonagaHbr Ha pucynmax.

I a24

Puc. I Puc. 2

O6e napa6oJrbr npoxoAffr rrepes rorrny (a2; f(oz)).
(Dynxqza a : f @) IrIMeer 6o.rree AByx roqex oncrpeMyMa, a r{MeHHo rp?r? B ern1-

crBeHHoM crryqae (pzc. 1): I<a2 <4, orrcyAa L<lal<2.

Orner: -2<a <-L:1<a<2.

CoAepxanr.re Kprlrepr{fl Farnrr
O6ocnoeaHHo noJryqeH rrpaBl{JrbHbrft oreer 4
flo,ryuen repHrrfi orBer.
(nanpuvrep, He orr{caHbr
rII{cr'IrrreJ'IbHrre ouru6xz

Peurenue B rIeJroM Bepnoe, no .rrrz6o rrMeer npo6e.nrr
neo6xo4rzmrre ceoficrea Synnqzu), az6o co4eplxr4T Bbr- 3

Bepuo paccMorpeHbl Bce c,'Iyrrar4 pacnpbrrr4fl uo4y,reft. flpz cocraaJreHw{ firru pe-
rueHrrr{ ycnonnfi. Ha [apaMerp AoilyureHrr ourrz6rcra, B pesyJrbrare Koropbrx
B orBere lu6o npno6pereHbl nocroponHrde BHarreHvJt, nm6o qacrb Bepnbrx Bgar{e-
nufi uorepana

2

Xors 6rr B oAHoM rra cJryrraeB pacxpbrrrrfl MoAyJrfl cocraBJreHo BepHoe ycJroBve
Ha napaMerp ,ru6o [ocrpoeH nepnr,rft ocxr4a rpaSraxa eynnqrv
B IICJTOM

1

Peurenrze He coorBercrByer HI{ oAHoMy r.tg Kpxrepr{eB, [pr4BeAtjnnrrx Bbrure 0

MarccuuaauruuLft 6ann 4

A 2016. I{sgarelrcrao <,Haqrosursoe o6pasoeauue>. O 2016. HOy MIIHMO
KonzpoeaHue, pactrpocrpaHeHue [ trcnorb30Bauue B KoMMepqecxzx rlerai 6ee nucluessoro paspementrff npanoo6aagarereri ne 4onycxaerca
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Cogeprranue Kplrreptrfl

Bepno rroJryr{eHbr rpr{ rr3 fiepelrr{c,reHnr,rx (crr. xprarepufi na 1 6a,tl) pe3yJrbraroB

MarccunanuruaLtt 6aan
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f .l 
^-_l B O4uOru I{3 SaAaHI{ft na Honrypce 6yxraJiTepoB rpe6yerca BbI,4aTb IIpeMIIII coTpyAHI4-

I r.' I KaM Henoroporo orAeJra Ha o6qyIo cyMMy 600 000 py6.ner? (paewrep rpeMI,II4 Ka]fiAoro

corpyAHL,IKa - IIeJIoe qIIcJIo, KparHoe 1000). Eyxra.nrepy Aalor pacnpeAeJleHl'Ie ilpe-

vikrft, vr oH AoJIlIceH IrIX BbIAarb 6ee c,qauu u paBMeHa' I{Meff 100 xynrop no 1000 py6lefi

ir 100 Hyrrcp ro 5000 PY6.rrefi.
a) Y4aCtca JIIII BbIII9JIHI4Ts saAa1v1e, eCilvI B orAeJIe 40 corpy4HI4KOB I4 Bce AOJIII(H6I

iloryrrr4Tb nopoBHy?
6) Vgacrcs Jrr4 BbrrroJrHrarb BaAaHrr e, ecJrvr BeAyIrIeMy crlequaJlplcry Ha,4o BbIAarb 40 000 py6-

ilefr' a ocraJlbHoe no,qeJlLtrb [opoBHy Ha 70 corpy4nuxon?
n) flpu KaKoM nau6o.ns[reM HoJIrIqecTBe cOrpyAHI'lFtoB B oT/qeJIe saAaH]Ie yAacrcs BbI-

rroJrHrarb npl4 JIIO6OM pacnpeAeflre]ts^utr pasMepoB npeuzfi?
Peurenue:
a) Ka}Ic,qufi corpyAHlIK AoJr)fieH rroJryrrllrb 15 000 py6.rrefi. Bsr4a4fivr 33 co-

TpyArrr4xaM rro 3 nsrurblcflqHblx Kynlopbl, oAHoMy rlflTl4rblcar{Hyro

lr 10 trrcgtrHblx, flrecrepblM - l]o 15 rrrc'gt*rr'rx'
6) Kaxclurt corpy4nr,r4, KpoMe BeAyrr{ero creqr{aJrl4cra' .qoJr}rceH noJlyr{I'Irs 8000 py-

6neit, noDToMy HylItHo 6y.qet BbIAaTb HalIcAoMy He MeHee tpijx tsrcRrlHblx ltyrrrop' aHa-

qr{T, Bcelo IIx Hy}ItHO He MeHee 210 ntyx. Cle4onareJlbHo' 6ee C4auN IuI paBMeHa Bbi-

,qaTb rrpeMvlv He yAacTcs.
n) Ec.rru corpy,qHrag os 27 ranu 6onsure, To pacnpeAeJlrrM rrpeMl'{tL Talr"i 26 -re.rroeex

AoJIlrcHbI rroJryrrr4Tb no 4 rrrcgqu, oArurH - ecd ocraJlbHoe' ocraJlbHble - Hl4rrero. Tor4a

BbrAaTb IIpSMI4I,I 6yger HeJIbSfi nO TeM ]ICe 11pr4qfiHaM' rITO I4 B nyHKTe ((6)>'

Ec;rH nce rlx He 6o,'Isure 26, ro eu6eperu Bcex' ftpoMe oAHofo. Ey4eu BbrAaBarb rr]1

rIpeMI4Ir, I4clo,Tb3yfl ne 6o.rree 4 tr,rcg'rurrx Hyrltop' [oHa He HoHrraTcfl rlflTLlTbrcflqHble'

Ec;ru ngrraTbrcfl\IHbre Kyflropbr 3ar(oHrII4JIIuICb, TO OCTaBIUUecfl IIpeMI4I',I B]'IAaTb To\IHo

yAacTcs. Ecnr,r me Her, To Bce rrpeMr..ru, HpoMe o4uofi, 6ylyr BbIAaHbI, a noc.rre4nui:

npocro aa6epiir Bce ocraBruvecfl AeHbfI4.

Orner: a) ta; 6) ser; e) 26.
Eanru

Bepuo floJlyrreHbl Bce [epeqI4cJIeHHbIe (cwr. xpureplrfi na 1 6al.n) peayJrbrarbl

Bepuo [oJryrreHbl EBa fi3 [epequcJTeHHbIX (cM. Kpl'Irepltr{ na 1 6an.n) peay,lbraroB

Bepuo tloJlyrreH o,4I{H rrg cJreAyloil{ux peay,'Ir'TaroB:
-- o6ocnoeaHuoe peureHl4e rryHKTa 4;

- o6ocnosaHHoe peilrenl{e uynrcra 6;

- IrcHoMafl oueHna B UyHKTe 6;

- B IIyHKTe 6 rrpr{BeAtlu npuuep, o6ecne.ruearculufi Tor{HocTb upe4u4yu1efi

OUCHKII

Penenr,re He COOTBSTCTByST HI4 OAHOMy pI3 Kp[TepI{eB, [pI{BeAeHHbIx B6IIIIe

[$]

Bapnanr 16

a) Peruure ypaBHeHI4e 
#, &- 

3 = o.

6) VHamure KopHI4, rpllHaArlemarr{I4e otn"r*u [''-,
L

| /L I_l
2)'

€)

Kouupoaauue, pacnpocrpaHeHue :

2016. I,ls,4arellcrro <HaquoualrHoe o6paooaasue>, O 2016' HOy MIIHMO
ff trcnorb3oBaHue B HoMMepceclcHx qersi 6es nucruessoro paopeueHfis uparoo6la4areleil He 4onycxaerc:           elvrik
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Peruenre.
't

a) O6oanavllB 
==f 

, no-nyuaevr:
tgx

t2 -2t-B = o;

t=3 unv t=
,1\gx:- Lrlrul

C.rre4onareJrbno, * = ur"tg! + nk, k eZ unu
3

-1;

tgx=-1.

x=-!+nk,

6) Ha orpeaxe 
l^rT] rre)nar rcop'r4 arctgl + zn, f ,

keZ.

arctgl13n.

Orner: il -I*nk, arctg!+nk, k e Z; 6) arctg+ * zn; !; arctgl a 3n.

Co,qepxaune Kpr{Tepr{ff
O6ocnosauuo rroJryr{egbr BepHbre orBerbl B OOOrx nyHKTax
O6ocnosanuo rroJryrreu eepnufi or"", " ,.yHKTe o 

"rrr. 
ryr**

VIJIM
rroJlyrreH nenepnrrfi orBer I{3-3a Bblrrr4crr-rrearnofi ourv6xra. HO
BepHafl rlocJ'IeAoBareJlbHocrb Bcex ruaroB perrreHr{fl ypaBHeHr{g

6,

npl4 aTOM rzMeeTcn
a ot6opa xopneft

Peruenwe 
''e coorBercrByer r{r4 oAHoMy r4B Kpnrepr{"r, 

'p"rugd"ru,*Ei"
M a rc c uu a"r u u at tt 6a tt "t

Boxpyr xy6a ABCDAIBIC.D, c pe6ponn 2 onucana cSepa. Ha
TaK, IITO nJIOCKOCTb, npOXOAflnIafl alepe3 TOlIKrur A, B, U M,
cxocrbro ABC.

pe6pe CC, nanra roqxa M
o6pasyer yro"rr L5o c rrJro-

qepec rouxw A,
a) flocrpofire -rr'nnraro nepecer{eH'a c$epsr n' rrJroc}rocrrz, rrpoxo4arqeft
B,uM,
6) Haftgure AJr4Hy JrutHurh repecerreHr4fl rrJroc*o cru ABM N cseprr.

Peurenr.re.

a) Ce-renze cSeprr rrJrocnocrbro ffBJrflercfl
onpylnnocrbro. flycrr rerrepb rrpsMafl BM
BToprarrHo nepeceraer c$epy B Toqxe K. Irlcxolras
Jtvr}Iufl. - ollvcaHHafl OrtpyEcHocTb npflMoyroJrbHoro
rpeyroJrbHuxa ABK.

6) Tovita K - ro.rxa rrepeceqeHr{fl rrpflM ofr BM
c onracannofi oxpylnHocrbro HBaApara BCCtBr.
ZBKq - 90o, ran KaH BC, Ar{aMerp
oxpylnHocrr{, rroeroMy BK = BC., . cos ZMBC,.

t--l---*'-

_.1_ j/-4

I{onrpoaarre, pacnpocrpaHe'E"-""""i1;"ii".,tXlT#T'"Jffff:i*T""?f:TffTfj#"?":9lt;.lr?I"YflTi?Boo6ra.qa"eneri 
Ee Aotryc(aerc'
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226 ET3. TilNOBbIE SK3AMEHAUI4OHHbIE BAPI4AHTbI

Tax KaK ZMBC : 15", ro IMBC., = 45o - 15o = 30o, orryAa BK = BG 'cos3Oo =
t;

=zJr'to =J6.
2

Tax r(ax rpeyfoJrbHrrn ABK rrpflMoyroJrbHbrft, To Alrv:;.a onzcannoft Borcpyr Hero
oHpylnHocTr,r paBHa nporrsBeAeHrrro e6 Ar4aMerpa AK Ha rrr4cJro Tt. Bsr-rzcnss

AI{ = Jdn'+ BK2 = v'Z+6 = v'TO, norvr{aeM orBer nJfO.

Orser. 
"Jro.

110
JC+ I+e-4.3 e+2720.nb I Perrrzre nepanencreo 9

Peruenrae.

flyctr f = 3
1

xt
9

ornyAa t<3 nnu t>-9.

flpvr t <3 no.nyunnn: 3

flpu t > 9 no"nyuzm: 3

Penrenr.re ncxo.trHoro HeDaBeHcrBai x. <

Orner: ;**).

Co4epxcanue Kpr{Teplrff Ba.nmr

O6ocnoeaHHo no,'ryrreu eepnrrfi oreer 2

,{onyrqe H a eAr4H zrrH a.fi B brr{r4 cJTr4Te Jrbnafl
BepHoMy oTBeTy, Ho IIpr4 aToM rrMeeTct{
perrreHr4fl

orurz6Ha, BoaMolrcHo, fipfiBeArrrag K He-

BepHafl [ocJreAoBaTe,TbHocTb Bcex rxaroB I

Peurenrae He coorBercrByer Hr4 oAHoMy r{B Kpr{Tepr{eB, rrpr{BeAijnnrrx Bbrrrre 0

M a.rc c uu q nuHaL[t. 6 a.n n 2

O 2016. I4agarerlcrao <,Harruouaaruoe o6paeonanue>. O 2016. HOy MIIHMO
Konupoaaxue, pactrpocrpaxentre fi ffcflorbsoBaHue B RoMMepqecxux rreJflx 6es rzcruessoro patpeueuxg npaaoo6la4arelefi ae gonycxaercn

, TOrAa HepaBeHcTBO rrpr4MeT Br.IA:

* -r2t+2720; (t-9)(t -B)>o;

Ix+ e( 3, orHy4a

1

e> 9, otxy4a

8y 1-.
I
L7

I
817
-:99

( sll]7
| _M.- l. I 

-
\ *'g]'Lg

Cogepxanue Kpureprlrr Barnrr

O6ocnosaHHo fIoJIyrreHbI BepHbre orBerr,r B nyHKTax a u 6 2

Brrno;rnen roJIF,Ko oAI4H r{B rryHKToB q u 6 1

Peurenze He coorBercrByer Hrr oAHoMy rra Kpr4TepileB, rrplzBeAilnrrlrx Bbrrrre 0

Mqrccuuanau.attt 6ann 2
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f,;_1 OcnoeaHue u 6orcosas cropoHa panno6egpeHHofo rpeyroJlbuplKa paBHl,I 34 u 49 coor-
IIOI

BETCTBEHHO.

a) .{orcarxnre, r{To cpeAHflg Jrrr:Hufr TpeyroJIr,HHHa, [apaJrJleJlbHafl ocHoBaHI4Io' rlepeceKa-

eT oKpylrtHocTb, BfltlcaHHyro B TpeyroJrbHI{K.

6) Har?Aure .qJrr4Hy orpe36a aroft cpe4nefr. tunuu, aan.nrovdHHoro BHyrpLI oKpylrcHocrrr.

Peruenrae.

a) flycrs O - qen'rp onpy)nuocrr4, euucaHHoft B rpeyfoJlsuux ABC co cropoHaMr4

AB=AC=34, BC=49, AII - BbIcoTa TpeyIoJIbHI,IHA, TOqKl1. M U N - CEPEAIIHbI

CTopoH AB u AC CooreeTcTBeHHO, K - TorIHa [epecer{eHws' AH u MN, p - noJly-

nepr.rMerp rpeyroJrbHnxa ABC. flocHonmy MN - cpeAnss. JrvrHulfr. panuo6e4peHHoro

rpeyroJrbHr4r{a, rorrHa K - o6qaa cepeAzHa MN n AH.

I4s npawroyroJlbHofo rpeyroJlbnuxa ABH HaxoAI4M, r{ro

= 8r'53,

flycrr r - pag;tryc Bnl4cagnofi orcpylxHocr!1 rpey1oJlbHuxa ABC. Tor4a

I nc.aas^no. t'
------:la3!--p - AB+BH

a Ar{aMerp en[caHHol? onpy]rcHocrrr paBeu

^ 1B6JB 3 n-2r:---' >4V33=KH.
33

C.[e,uosareJrbHo, BrrrzcaHHafl onpy]nHocrb rlepecexaer cpeAHrolo JII4HIIro MN rpeyrols-

TTV KA.

6) Ilycts BrII{caHHafl onpy}nHocrb Hacaerca ctopon AB
n AC BTor{Hax D u E coorBercrBeHHo'acpeAHtrfl Jrtrr:vrfl

MN nepecenaer ory oltpylnHocrb B ror{Kax P lr A (P ti
Me)nAy M u @). Torta

AD : p - BC = 66 - 34 = 32,MD = AD - AM =32-+=+
flo reopeMe o Hacare.nrnofi v cexyulefi

MDz = MP'MQ,a rar r(an

MP =r/@ = |t** - PQ) =!O, - PQ),

MQ = MP - eA =f,twtN + PQ) =|1, + PQ),

225 r.--,o T = ]{tZ - PQ)G7 + Pq). Otclo4a HaxoAr4M' r{ro

PQ=8'
Orset: 8.

ATI = IE, - BH, -
1

BHar{r4r, KH : }an = 4JBB .

17.8\,67
= Zg*u =

^ 136.682r=-
33

68.JEB
33'

136
O.resnAHo, U, n' SHaqrrr

A

toZ
-IJ

O 2016. llagarenrcreo <,Haquouaarsoe o6paaonauue>' O 2016' HOy MUHI\{O
KonupoBaHtre, pilctrpocrpageHfle u [cnorbBoBaHffe B xoMMepqecKux Irerflx 6ea lucluesuoto paapeileHtrfl npaaoo6la'Aarelet He aonycKaercg
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228 El-3. TilnOBblE SK3AMEHAUIiIOHHbIE BAPTIAHTbI

Co4epxanue Kpr{Tepr{fl Bannrr
I'Inreetcs Beprroe AonaaareJrbcrBo yrBepxAeHr4fl [yHKTa a, n o6ocuoBaHHo floJry-
uen aepnrrfi orBer B nynxre 6 3

flo.ny ren o6ocnosaHHlrfi orser a uynxre d,
14JIVI
I{Meercfl BepHoe AoxaaareJrbcrBo yrBepxcAeHr4fl rryHKTa a, vr rrpn o6ocnosauHoM pe-
t;;renurvr [yHKTa 6 uonyren nenepnrrfi orBer uB-Ba apzQrvrerlrvecxofi outu6t<u

2

llmeercs BepHoe Ao$aaareJrbcrBo yrBep)rcAenr,rff nyHKTa a,
UJIT4
upu o6ocnoBaHHoM pelrreHw{ [yHKTa 6 nonyuen nenepnrrft orBer r4a-Ba apu$rvre-
Tr{rrecKoft ourrz6Krz,
VIJII4
o6ocHoBauHo floryqeH aepnrrfi orBer B nyHKTe 6 c ucnonsgoBaHr{eM yrBep}rcAe-
Hr4,fl [yHItTA CI, IlpUt oTOM IIyHKT O He BbI[OJrrreH

1

Peurenr,re He coorBercrByer Hr4 oAHoMy raa Kpr{Tepr{en, npuue4tiuubrx Bbrrrre 0
M arc c u n a naHaLit. 6 q n,,t e

31 4exa6ps.2OI4 ro4a Cepreri essr s 6aHxe 8420000 py6nefi n xpe4rar no,q 1O,5"/o
roAoBblx. Cxeua BbllJrarbl KpeAI4Ta cJreAyroqafi: 31 4eHa6pa Kalr{Aofo cJre,qyrcilIero
ro4a 6aHx Har{rrcJlser [poIIeHTbI Ha ocraBlryrocfl cyMMy AoJrfa (ro ecrr yBeJr]rq[Baer
AoJIr Ha lO,5o/o), earewr Ceprefi nepeBoArar B 6anx X py6neft. Karcorl AoJrlrdHa 6rrrs cynn-
ma X, qro6rr Ceprefi BsIUIaTI{JI AoJIr AByMfl paBHbrMrzr flJrare]Kannra (ro ecrb Ba ABa
ro4a)?

Peruenue.

flyctr cyMMa HpeAI,Ira panna S, a foAoBbre cocraBJrfiror aoh. Torga 31 4exa6pa
Kalr{Aoro foAa ocraBruaflcs cyMMa .qoJrra yMHo}Kaercfl Ha noeSSuqzeirr b=l+0,01o.
floc.rre nepeorl BbrrrJrarbr cyMMa AoJrra cocraBur Sr =Sb-X. floc.rre nropoft BbrrrJrarbr
CyMMa AOJIIa COCTaBIztT

sz = sib -x -(sb-x )b-x = sb2 -(1+b)x.
flo yc.nonnlo AByMfl BbItIJIaraMra CeprerZ AoJr)fieH rroracr4rb KpeAr4r rroJrHocrbro, no-

-t - sbzaroMy Sb'-(L+b)X =0, otxyAu X =;;1.
flpu 5=8420000 vr a=10,5 uo;ryqaeM: b=1,t05 u

X_ 8420000.1.221025
= 4884100 (py6,refi).

2,L05

Orner: 4 884 100.

Co,qepmanue Kprrrepr{ff Barurr

O6ocnonauno [oJIyr{eH rrpaBr4Jrbubrfi orner 3

flo.uyueno Bepnoe BblpalxeHrre AJIff cyMMbr rrJTarelr{a, Ho Aonyu{eua BbrrrrrcJrr4TerTb-
nas ouru6xa, [pr{BeArrraff x HeBepHoMy orBery 2

flonyueno Bblpalfieulule AJIJ{ effieroAnoft arrn,Tarbr, Ho ypaBHeHrure He cocraBJreuo
I,IJI?I aepnrrfi orser nafi4en no46opolr 1

Peruenne He coorBercrByer Hr4 oAHoMy r4B Kpurepr4eB, rrpr4BeArjnnrtx Bbrrue 0

MarccunanuruuLtt 6ann 3

O 2016. lls4are.:rrcrao <Heuuoxa,'rlxoe o6paeoranuer. O 2016. HOy MIIHMO
Konrapoaaxne, pacnpocrpaHexue ll [cnonbooBaHl4e B ftoMMepqecxux Eersi 6eg nncruexsoro pa3peueHrg npaooo6,,ragare,reft ne Aonycxaercg
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I

Hafi4rare Bce Brr

2xs + e x + Blx . ;:;i:rl,.::T;t'iir3
orpeorca r.[-z;r].

Peurenre.

B oanzczryrocrrr oT Toro' KaK pacrroJrara e,rcg. x orHocrrreJrbHo To\reH 2 - a u +,MoAyJIr4 6ygyr pac*pblBarbcff rro-pa'HoMy. rlpu erou Ha KalfiAoM yqacrne HerrpepbrB'affsyuxqza a=9x+8ir+ a-21+212x-a+21 6y4er.rrunefisori c yrrroBbrM rcoe@szrlzen-roM k=9+3t4' Ka*oea 6u nz 6una xom6z'arlvfl BHaRoB, k>0. c.rre4oeareJrb'o,
@ynrcqza

f (*) = 2xB + 9x + Blx + a _ 2l + 2l2x _ a + 2l + F,lZx4
MoHoroHHo Bo'pacraer' It tonay ,*ce o'a onpeAeJreHa Ha scefi .rzcnosofi upanroli. flo_oroMy HepaBe'cr"o f(x) <16 6y4er BbrnoJrHe'o npn Bcex .r Ha orpes* 

" l-zl] ronaarir ToJrbKo rorAa, KorAa /(1) < f O:

2 + e + Bla _ tl + 2la _al _ r < t6 ; BIa _ tl + zla_ 4i _ 6 < 0.
@ynxqzn g(o)=sla-rJ +2la-al-6 rrMeer HarzMeHbrrree BHarreHr4e B roq*e a=r,n aro sHaqe'r{e paB'o g(1) = 2.3 - 6 = 0. Bo ecex ocrarrbHbrx roq*ax g(o) r0 (crvr. pu _cynorc)' c'rre4onareJlbHo' q = 1 - eAI4HcrBeHHoe BHaqeHne, ,,p,o KoropoM BbrrroJrHffercffHepaBencr"o /(1) < 16.

lplr KalrcAoM vr} KOTOpbrx HepaBeHcTBO
< 16 BbrrroJrHffercff AJrfl Bcex Bnaqeunit us

a:s@)

Orser: 1.

gz,Trnufi oteer
flo.rryuen 

"epnrrt orag;
(Ha[pr4Mep, He onucaHbr

Peruenae u qe,"or* 
"upHoe, 

Ho ,""6o "*"", ,rpo?","ii-neo6xo4zurre croficrsa @yHrqrara), az6o cogepficr4r Bbr-qI,rcJTLt rgrbHrre ourz6xra
Bce cJryqar4 pacKpbrrzrr *ogy,""ri@

lapaMerp Ao[yqenbr outu6xn, 
" p""yrr"rure Koropbrx B orBere

blx BHar{eHLIft lloten.s*oXors 6rr " o.q";;;. cnyqaeB ou.
rlyrn B qeJroM

Marccunanunait 6ann

Konrapoaanze,pacnpocrpaHeHr{"t,i0"1?;#"'#Xl?ii""*o*u*
{epqecKHX rre,rsx 6es nr-rcbMeHHoro p""p"_""iji npiroo6ra4areleri He Aonycnaercs
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230 Et-3. TilnOBbtE SK3AMEHAUI4OHHbtE BAprlAHTbl

a) flpnee4krre rlpuMep rpeixsnaqHoro uurcJra, y Horoporo poBuo Z narypanbgbrx r,eJru-
re"neft.

6) CyuiecrByer Jrr{ ranoe rp<lxanavnoe qvcro,
nnren:o?

y Horoporo poBHo 21 narypa.rrrurrrl 4e-

n) CHo-nrxo cyrlecrByer raxzx tpi,ixaHavnbrx lrrrceJr, y noropbrx poBHo 18 narypaJrbHbrx
Lenureneft?

Peureuue.

a) qnc-no 729=36 LrMeer poBHo z uarypa;rbHbrx genurenefr: 1,8, g,2T, gr,24g,
729.

6) Aa. flo4xo4nr qr4cJro 5TG=26 .82. Harypa-rrb'oe qrrcJro n ffBJrffercfl ,4eJrrrreJreM
576 ror4a r4 roJrbr{o rofAa, KolAa n = 2k .B* , rge k - oguo rra rrrzrceJr o, !, 2, B, 4,5 unu 6, a m - oAHo I{3 qI'Icer O, I unn 2. floorowry Bcero rarcr{x quceJr T.B=21.

n) flycrs N - Henoropoe rp6xanaunoe rrr4cJro, paBHoe rrpor{BBeAe."uro n rrr4ceJr: p1
B creneHr4 ky pz B crerreHr4 k2, ..., pn e crenefln kn, rne pt, p2, ..., p, _ pa3rrurqHbre
npocrble .qulcJra, a ky kr, ..., k, - Heftoropbre r{arypaJrbHbre rrvrcra. flpoeo4a paccyEt-
AeHlllfl' aHaJIOrI4rrHbre paccyfitAeHzJrM Lr3 perrreHr4ff rryHHTa 6) nonyvaeM, rrro y raKoro
rltrcrra N ponno (4+t)(nr+t) .(n,+1) naryparrbHbrx 4elr.rrereft (ecnu n = r, ro KoJrrr-
r{ecrBo 4e.nrare.rrer? paBHo 4 +I),

c-rre4oeareJrbHo, KoJrr{qecrBo HarypaJrbHbrx ge.rrure.rrefi paB'o
Aa, HOrAa I{MeeT MeCTO OnnII VrB CJreAyrOUIr4X CJIyrraeB: n = | n
LrB qurcer kp k2 coBrraAaer c na6oponn vrc sficer l, g; n = 2 n
coBrra,qaer c ua6opou ur.B .c.krcer 2, b; n = B u na6op vrc !{wceJl
ua6oponn rzo rrr4ceJr L, 2, 2.

B nepnoru cJryrrae N r,rnneer BuA pl7, rAe p - rrpocroe qr4cro, rrro
Bo nropom cJryrrae N rueer Bur, p.e8, r/,e p u q - pa3JrrirrHr,re
F,cnu q ) 3, ro N >2.88 > 1000, qro HeBoBMolnHo.
Ecnu q = 2, To N = 256p, rrro BooMorrcno rnlrb npr4 p = B.

18 ror4a lr roJrbno ror-
kr=t7;n=2zHa6op
na6op uB -v^rzceJr ky k2

kp h2, &, conna4aer c

HeBOSMOIICHO.

npocTbre qracJla.

B orowr cJryqae BoBMo-
rxeH 1 BapvaHr.

B rperseu cryqae N r'rnneer ''"r p2 'e5, r1e p v q - pa'r,uqHbre rrpocrbre rrr4cra.
F,cnu q ) 5, ro N > 22.b5 > 1000, rrro HeBoBMolnHo.

E,cnu Q=3, ro N =248p2. Tax Hax 100<N<1000, ro 0,4...a p2 <4,1..., rrro
BOBMOIITHO JII4IIIb IIpkI p = 2.

F,c;lu q=2, ro N=32p2.Tax xan 100<N<1000, ro 8,12b 3p2 <gI,2S, qroBoB-
Mo)tCHo JII4rxb IJpIu p=3 utu p=5. B eroryr cryrrae Bo3MolnHbr B napraanra.

B uerneiproM crytrae N nrvreer BnL p.rl' .rt, r1e p, q v r - pa3lr4arHbre npocrbre
qurcJla.

Ecnu qr > 23, ro N > 2'232 > 1000, qro HeBoBMolrcHo. flepe6epiirvr Bce HarypaJrbrrbre
rrucra ne 6onsurze 22, rcoropble flBJIfiIorcfi npor4BBeAeHLreM AByx pa3JrrrrrHbrx npocrbrx
r{I4CeI.

Ec'u qr=2'1L=22, ro N =484p, qro HeBoBMolnHo (p=2 He noAxoAt4T, rafi Hanq=2 unw r=2).
Ecnra qr =3.7 =21, ro N =441p, qro BoBMolnHo Jrrrrrrb npv p=2.

non'ponaHue, pactrpocrpaHe'uf"'llf;#:**+ryilTtTi:ff#lT:*??x"""xxtil;3"3"t"t?;#3,Y"f#t1,T3,*u"*areren 
He Aotrycftaercn
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F.;cnn qr = 3.5 = 15, ro N = 225p, rITo BosMolrcHo Jlrrrrrb r'pur p = 2.

F,c.nu qr=2'7=L4, ro N=196p, ltro BosMolrtHo Jlllrrrb r,pvr p=3 nnu P=5'
Ecnn qr=2'5=10, ro N=100p, rrro BogMolrtHo JIIlIrrrb np:z p=3 unu P=7'
Ecnz qr=2.3=6, ro N=36p. TaH rcar 100<N<1000, ro 2,7...< p<27,7"',

IITO BOSMOITCHO JIZrrrb ttpu p=5, P=7, P=L!, P=13, P=17, P=19 vrJrr4 p=23'
B orom crytlae BoBMolrtHbI 13 naprzaHroe.

Bce cnyuan paao6pansr. C.ne4oBareJrbuo, cyqecrByer 17 rpiixaHatlnbrx qI4ceJI, y Ko-

Topbrx poBuo 18 narypaJlbHbrx 4e.nNre.nefi.

Orner: a\ 729;6) ta; 576; s\ L7.

Bapraanr 21

[Gl a) Perurare ypaBHeuue 4x-2x+3+7=O.

6) Vrcaxure RopHH ororo ypaBHeHI4s, rpr4HaArremarr{Ide orpeary [l a-.l.

Perueuue.

a) CAeJrae 3aMegy U=2', froJryrrlrM rcBaAparHoe ypaBHeHtre A2 -8A+7=0. Ero KopHr4

paBnbr L u 7. C.ne4onareJrbHo' x=O unn x=Logz7.

6) flousrno, rrro 0 ne nerxvr Ha BaAaHHoM orpecxe. Bropofi KopeHb npl,IHaAJreEctrr

eroMy orpeoxy: 1< log2 7 <4, rax xat< 2<7 <24 =16.

Orser: a) 0;logz7; 6) Iog27.

Cogepxanue Kprrrepus Ea;rnrr

O6ocnosagno rro,'Iyrrerrbl BepHbIe orBerbr e o6oux [yHKTax 9

O6ocnoeaHHo rroJryueH aepnrrft orBer B rryHKTe ct lrJrvI nynxte 6,

uru
11oJrlrqgg nenepnrrfi orBer r4B-Ba Bbrr{r{cJrrrreJlurofi ourn6rrr, Ho rrpl{ gToM I{Meercfl

BepHafl rrocJrreAoBareJrbuocrb Bcex uraroB perleurrfl ypaBneHl4fl z or6opa xopnefi

1

Peurenne He coorBercrByer HLr oAHoMy r4B KpI{TepI4eB, [pl4BeAiinnrrx Bbl[re 0

MarccunanuHaLtt 6ann 2

O 2016. Hs4arearcrao <Haquonallqoe o6paooBaHtrer. O 2016. HOy MIIHMO
I6on1ponanue, pactrpocrpageuqe ff ucnorbaoBauue B KoMMepqecxux qersi 6es nucruesroro paapeileuuff npaaoo6,na'4arelefi He 'qonycKaercs

Co,4epxanue Kpr.rreprrf Eannu

Bepno [oJr] {eI{bI Bce [epeuI4C,]IeI{HbIe (cu. xputepufi na 1 6aal) peByJIbTaTbI 4

Bepno rroJr) reHbr rpvr ,rB rrepeq?rcJreHnrrx (crvr. xpratepufi na 1 6a"'Ia) peayJrbraroB 3

Bepno 11o,r] regbr ABa rrz fleperrrurc,]rexnrrx (cu. rcpratepufi na 1 6a.n;r) peayJlbraroB 2

Bepno rroJryqeH oAr{H I{3 cJleAyloil{vx pesyJlbraroB:

- o6ocnosauuoe perueHlae rryHKTa o;

- o6ocnoeaHuoe perueHl4e uynxta 6;

- ucftoMafl oqer{Ha B nyHKTe 6;

- B rryHKTe 6 rrpr4BeAtiu npulrep, o6ecueuurarcrqnft TorrHocTb npegu4yIrlefi
oqeHKI4

1

Peurenrae He coorBercrByer Hr{ oAHoMy r{B KpIrITepI{eB, rrptrBeAtjnnrrx BbIIrre 0

Marccunanunai.t 6ana 4
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B xy6e ABCDATBTCTDI ece p66pa paBHbI 4. Ha ero pe6pe BB, ormeueHa ror{Ka K rax, vro
KB=3. 9epee rorrxu K uC, npoBeAeua rrJrocnocrb ct, napa.tr.rre.nbuafl rrpffMofr BDr
a) ,(oxarxure' qro AtP: PBt =2il , r4e P - Toqxa rrepecerrenr{fl lJrocxocrr4 o c pe6ponn ArBr.

6) Haft4ure yfoJr HaHJroHa rrJrocxocrrr ct, K rrJrocnocrr{ rpaHrr BBrcrc .

Peurenue.

a) flpoee46M r{epec rotrxy K npannyo, napaJrJreJrb-

nyrc BDr. flycrs ora rrpsMan rrepecenaer rrJrocxocrb
fpaurr Ar\Crq B roqxe,L. flparvlan KL nex<ur B rrJro-

cKocTrr B4Dt, BHar{zT, TorrKa L nex<ur Ha,AIaarOHa-

nn 81D1. Eo.nee roro, Br-L:LDr=316:KB=L:$.

flpauaa C.L nepecexaer pe6po ArB, n roune p,
rrpr.rHaAJrexcanlefi rrJrocnocrra cr. Tpeyro;rr,Hlrxr4 B & p
uDrLCrnogo6nrr,noetorvly B1P : DrCr= BtL: D1L=1:3 .

3navur, AtP:PBr=2:1.
6) Onycrrzwr uB rolrxr{

neprreHAr,rKyJrff pax npfl Mbre

ffocno"nrHy ArP : P\ =221,

B,H=!&-4L =-L-1-- CrK h7
Snavnr, tg ZBrHP =I+=qBtH 3

Br nepneuAr..rKyrrflp BrH Ha CrK. flo reopeMe o rpi_ix

PH u CrK nepneHAr4nyJrffpnsr. 3na.rrar, yroJr BrHpytcrconrurl.
L

noryqaeM PBr=;. B npannoyroJrbHoM rpeyroJrbuuxe B1C1K :-.t

Orner: ur.tS$

\r
\

-r_\
\
\
\

Co,qepmanue Kpr{repxff Ba.ntrr

O6ocnoeaHno rroJryqeHbr BepHbre orBerbr B rryHxTax a u 6 2

1Brrnoanen roJrbxo oII4H r{B rryHKToB a n 6

Peruenrae He coorBercrByer Hrl oAHoMy rza Kpr4repr4eB, rrprtBeArinnnrx Bbrrrre 0

Murccuuqaouutil 6antt 2

O 2016. I{agarelscrao <Haqzosmrsoe o6pasooauaer, O 2016. HOy MIIHMOItouuponauue, pacnpocrpaHeHue u rcnorbsoBaHne B KoMMepqecKtrx qersx 6es nucruesHoro pa3peueHffr npaaoo6lagarelefi ue 4orrvcxaerca
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6 
pe'rrare HepaBeHcrno logr, , (r*' - 3x) > logr' n(tr * - 2o - 3x2l'

x+l *+1

Peruenue.

3*-4 r0,x+l
2x2-3r>0,
L7x-2O-Bx2 >0,

(r*' - Bx - rT x + 2o + s.\(?#- r)-' - o.

2xz-3r>0 rroJryrraeM: x<O unn tt:.
2

L7x-20-3x2 >0 no.nyuaetw: 3x2 -L7x+20<0, orrcy4a

(r*' -Bx -r:x + 2o +t")(}f- 1)' > 0 no.rryuaenr:

, n ,(2x-x\r I@-z\'(r+1)
5lr"-4x+4)l-- j) '>o; 

lt-#=-to' x=2 prru x<-r rn, *ri
lx + -I;

C.negonareJlbno, x = 2 uttu ! a * a 4,

(^ 
)Otnet: Z; lr;+,.

I4s

I4s

I4s

2. ,.4.
3

Cogepmanue Kpr{TepI{E Ba.rrlrrr

O6ocnoeauHo floJryrleu nepurrft ornet 2

.(onyqena eAI4HI4r{Hafl BbMrrcJlrrreJlbuafl
BepHoMy orBeTy, Ho rrpr4 aroM rrMeercfl
peIIIeIrrlfl

oruz6xa, BoBMolr(Ho, npl4BeAlrrafl K He-

BepHafl [ocJreAoBaTeJIbHOCTI' BCeX [raroB I

PeUreUne He COOTBeTCTByeT HI4 OAIIOMy I43 KpPITepI4eB' IIpI{BeAeHHbIX Bl,IlIe 0

MatecunanaruaLit 6ann 2

rlersrpdxyr,oJrbulrr ABCD Bnr4cag B onpylr(Hocrb, rprltrtivr ctopona CD - 4raannerp arofi

oftpylrcgocuE. flpo4oJrlrceHrure rrepneHAr,rxyJlflpa AII x AIlaroHaJIuI BD nepecexaer cropoHy

CD s rotlne E, a oHpylt{Hocrb - B rorlne F, nprau6rvl Ff - cepeAl4na AE.

a) ,{oxaxcure, r{ro uersrpiixyroJrbHr4K BCFE - rapaJrJreJlorpaMM.

6)Hafi.wrre rrJroqaAb uerrrptixyroJrbH?Irca ABCD, ecJlrr IrBBecrHo' lITo AB:5 u AII :4.

O 2016. lls4aterrcreo <Haquosuraoe o6paeoaaurer. O 2016' HOy MIIHMO
Konnponaure, pacupocrpareHue u ffctronbooBaave B xoMMepqecxux rlersi 6es nqcruesHoro pa3peuenufi nparoo6aa.4arelefi He Aonycftaercn
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Peruenue.

a) TouHa B nernrar Ha oxpyxcHocrlr c ArraMerpov CD rooroMy BC L BD, a r.K.
AF LBD, ro BCllAF. Tpaneqna ABCF Brrr{caga B oxpy}nHocrb, BHarrur, olra paB-

no6e4pennaa, CF : AB. Brrcora BH rpeyroJrbHr{Ka ABE ffBJrffercff ero MeAraa-

noit, BHaqI{r, rpeyroJrbunx ABE panno6e4pennrrft, fioaroMy BE : AB : CF, a r.K.
IBEA: IBAE : ICFE, ro CF ll BE. nporr{BonoJroxcHbre croponsr BE n CF verrrpiix-
yroJrbHI,IHa BCFE paBHbr r{ [apaJrJreJrbHbr, BHarr]rr, aro rrapaJrJreJrorpaMM.

6) Tpeyrorwtnx ADE panno6e4pennrrfi, r.r{. ero Bbrcora DH aeJrflerca wregraanofi,

BHaqnr, ICEF : IAED: IDAE, a r.K. BrII4caHHbre yrJlbr DCF u DA-F onvrparorcfl
Ha oAHy r4 Ty trce Ayry, To

IDCF : IDAF : IDAE: ICEF.

C.negouareJrbHo, rpeyroJrbnnx CEF paeHo6e4pennsrfi, EF : CF : nn:5.

IrIs npsvroyroJlbuofo rpeyfoJrbHuxa ABH HaxoAr4M, rrro BH :3, BHarrr{T, Bbrcora
rrapaJrJleJlorpaMMa BCFE (.qaxe povl6a), onyqeHHaff r,ra Beprrrnnr,t E Ha cropoHy BC
paeHa 3.

flo reopeue o [porraBeAenrar4 orpeaxoB rrepecenarorlr4xcfl xopp, DH .BH : AIf .HF,
orftyAa

DH : AH ' HF : 4'9 : tz. BD : BH + DH : B + L2 : tb.
BH3

C.ne4onareJrbHo,
11

S*"o -- S*r, * So^BcE. : 
;AE 

. BD + ;", BH :

: 1 8.rr+1.b.8 : 6o+1! - 135 : 67.b.2222
Orser: 67.5.

O 2016. I{agaremcrao <Haquouaruroe o6paaonaHuer, O 2016. HOy MIIHMO
Konrpoeaxue, pactrpocrpaueuue u uctroJlbooBaH[e B rtoMMepqecxux qerflx 6es nucruessoro pa3peueHus npanoo6ragarereii He gonycxaerca
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5-

ta-

s'-

31 4ena6ps.2O1.4 ro4a AnroH BBflJr n 6anxe 1 vr.nn py6.nert B Kpe,qrar. Cxenna Bbr[Jrarbr
KpeArrra cJleAyrcIqas: 31 4erca6pa rcalrcAoro cJre,4yroqero roAa 6anr Ha-rzcJrfler lpoqeH-
TbI Ha ocraBrrryrccfl cyMMy AoJIra (ro ecrr yBeJrr4rrr4Baer AoJrr Ha olpeAe.rrijnnoe KoJrr{lre-
crBo rrpoqentoe), BareM Anron [epeBogr4T ovepe4noft TpaHrrr. AnroH B],rrrJrarr{Jr KpeArar
sa ABa rpaHrrra, nepeBeAfl e nepnrrfi paa 510 ruc. py6.rrefi, no eroporZ - 649 ruc.
py6.neft. flo4 raxofi nporleHr 6aux nrr4aJr KpeAr.rr Anrony?

Peurenue.

flycrr cyMMa KpeAl,rra panna s, foAoBbre cocTaBJrffror ao/o, nepBafl nrrnlara X,
a Bropafl Y. Tor4a 31 4exa6p,fi KalrcAoro foAa ocraBrrra.flcfl cyMMa AoJrfa yMuo)ftaercfl Ha
Hoe$$uqnenr b=1+0,014. floc.rre nepnorl BbrfiJrarbr cyMMa AoJrfa cocraBur Sr =Sb-X.
floc.ne eropofi BbrrrJrarbr cyMMa AoJrfa cocraBrurr

Sz =Srb-y=(Sb- X)b-y =Sb2 -bX-y.
flo ycJIoBI,Irc ,qByMfl BblrrJraraMr4 AuroH AoJrlrceH rroracr{Tb KpeArar [oJrHo-

crbro, rrogroMy Sb2-ux-Y=0, orxyAa D=X2+4SY=10a.1692, Bnarrrurr,

x+JD _ 104.51+104.169
2s 2.101.100

Orser: 10.

=1,1, or6yAd a =(b-1).100 = 10.

Co4epxanue Kpr{Tepufl Ean.rrrr

O6ocuosaHgo noJ'Iyrren npaBl{Jlbrrblfi oreer 3

Hafi4eu repurrfi a!'rropr4TM Bbrrrt4cJreHus ocraeueftcfl cyMMbr AoJrra, r{o Aonyule-
Ha BbIrrI4cJTr4TeJrbHafl ouru6Ha, npr4BeAluaff K HeBepHoMy orBery 2

Hafi4en eepnsrfi aJlroprrrM Bbrrrr4cJrenus ocraauefics cyMMbr AoJrra, Ho peilreHrle
He AoBeAeHo Ao KoHrIa r{Jrrr rrMeerc,n sepHlrfi oreer 6ea o6ocnoeaHzs

1

Peurenze He coorBercrByer HI{ oAHoMy nB KpI4Tepr4eB, rrprrBeAtlnnrrx Bbrrrre 0

Marccunqnuruwit 6ann e

O 2016. I{s4arelscrno <Haquoualraoe o6paooBarrer. O 2016. HOy MIIHMO
Konupoaauae, pactrpocrpaueHffe u ucnorb3oBaHue B KoMMepqecKtrx rlersx 6eg nucruensoro paapeueHffs upaaoo6lagareleft xe 4onycxaercs

b-

Co4epxcanue Kprrreprrfl Barmr
I4ueercs Bepuoe Aoxaaare,'rbcrBo yrBeplfiAeHr{fi rryHKTa a, r,r o6ocnoBaHno rro,ry-
.reg eepusrft orBer B nvunte 6

3

flo.nyveu o6ocnoeauHtrfi orser n uynxle 6,
14JIT4

rrMeercff BepHoe AonaaareJrbcrBo yrBepxAeurirs. [yHKTa &, vt fipt4 o6ocuosaHuoM pe-
IueHvI{ [yHKTa 6 no,'ryuen uenepHrrfi orBer rra-Ba apra@nrerzvecrcofi olnz6xu

2

Ilueetca BepHoe AonaaareJrbcrBo yrBeplr(Aeur{fl rryHKTa a,
VIJIU
npu o6ocuoBaHHoM pe[reHI4I{ [yHKTa d no,ryuen neeepnlrfi orBer r{B-Ba aplrQmerra-
-recxofi otttt't6ttu,
UJIU
o6ocnoeaHHo [oryrleH nepurrft orBer B rryHKTe 6 c ucnoarcoBar{r4eM yrBep}fiAeHr4fl
rryHKTa a, TIpIt STOM nyHKT 4 He BbrfroJIHeH

I

Peruenrae He coorBercrByer Hrr oAHoMy r{g Kpr4Tepr4eB, rrpl4BeAtjnnrrx Bbrrrre 0

MarccunaaaHait 6snn a
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f 
Hafrru Bce BHar{e'r.rfl rapaMerpa a, ilprr KilrcAoM r4B Koropbrx 4na.nrc6ofi ttap"t (u;u)

Aer4cTBI'rTeJrbHbrx rrr4ceJr u 14 u BbIrroJrHeHo HepaBeHcrBo

13sinu - Tlsinu + u -2al+ Slsinu - 2u -o - fl < f0.

Peureuue.

C4eraeu BaMeHy x = sinu. Ovenra4no, -l < x < L. flo.nyvaeM HepaBeHcrBo:

llx - 7lx + u - 2al+ }lx - 2u- a - fl < f0.

flpz tpuxckrpoBaHHbrx u vr a paccMorpr4M JreByro qacrb Hax Synxrlr{Io or .r:

f (*) = rlx - 7lx + u - 2al+ }lx - 2u - o - Il.
B BaBllczMocrr.I or roro, lcax pacnoJlafaerc.E )c orHocprreJlbHo ror{eK 2a - u

u 2u+a+L, MoAyJrur 6ylyr pacxpbrBarbcfl no-paaHoMy. flpu eronn Ha KatK.4oM ytlacrKe

HenpepbrBHae Synxqna f(x) 6yger.nnner?noft c yrJroBbrM xoa$SuqueHroM k=t3t713.
Kaxosa 6s un 6rr.na xovr6unaqr{fi BHaKoB, k > O. Cne4onareJlbuo, Qynrqnn /(r) naono-

TOHHO BOSpaCTaer.

floerouy HepaBeHcrBo /(x) < t0 BbrnoJlH,fierc.fi npll

Bcex tr or -1 Ao 1, ecJru vr rorrbxo ecru /(1) < 16:

lS - 7lu - 2a +11 + 3l2u + al < 16;

-71, - 2a + tl + 3l2u+ al < a.

flpu *ra.rrrrx u (ueirrure, rreM HaprMeHbrrree IaB iIlIceJI

2a-L " -l) Qyuxqza S(r) = -7lu-2a*Ll+312u +al -z'
BOSpaCTarOqaff JrurHeHHa.fi C yrJroBbrM xoeQQuquen-

roM h. = l. flput 6o.nrurrax u (6o.rrrure, qeM Malccr4-

MyM url rex lrce vuce.n), g(u) y6rtnaroular nvtueir-

Haff Qynxqza c yrJIoBbIM roas$raqueHroM hz = -t
(cu. pucyuox). floetomy $yurcqua g(u) rplIHI{Ma-

er nar,r6o.nruree BHarreHI{e s orHoft ug roqen 2a - |
aum -|. Hepanencrno g(u) < 3 sbrnorHserc.fl nplr Bcex u

/\
ror,qa lr rorrbno rorAa, KorAa e(za -1) < 3 " U(.-fJ = 

t.

flolY'raeu:

O 2016. I,IeAarerrcrso <Haquogarruoe o6pasonauuer. O 2016, HOy MIIHMO
KouHpoaanue, pactrpocrpaHeHue u trcnorbooBaHr-re B KoMMepqecrttrx qensx 6es nHcsueuHoro pa3peueHqs npaBoo6ra,qarerell He AotrycKaercs

Islra - 21< 8,

Pl;+2a-'l .'.
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Bropoe HepaBeHcrBo BepHo rrprl Bcex a, a vrB nepBoro HaxoAlrM:

13
={a1=.oo-1<5a-2

Orser:

< 1, orxy4a

[0, z; o, o] '

Co,qepmanue Kprrrepr{fl Barvrrr

O6ocnoeanHo rro,rryqeu npaBrlJrbubrfi orser 4

flonyven oepnrrfi orBer. Perueure B rIeJroM BepHoe, no lz6o r4Meer upo6enrr
(nanprzvrep, He orrucanbr neo6xo4raMrre csoficrna Synxqzu), nu6o coAepxr{r
BbIqr4cJIureJIbHbIe ourpr6xra

3

Bepno paccMorpeHbl Bce c,'rytrau pacKpbrrr4fl rro4yaefi. flpu cocranrrenvrtr vrJrvr

perueHr4u yc,noeufi Ha napaMerp Aolyrqenu ourra6xu, B pesyJrbrare Koropbrx B

orBere au6o upuo6pereHbr fiocroponHr4e BHarreHr{ff, nn6o qacrb Bepnbrx BHarre-
Hrafi norepgna

2

Xots 6sI B oAHoM rra cJlyqaeB pacxpbrrr4fi MoAyJrfl cocraBJreHo Bepuoe ycJrroBfie

Ha rrapaMerp nu6o [ocrpoeH nepnrrfi gcrr4c rpa$nra Qynxqrara B qe,roM 1

Peurenrae He coorBercrByer Hr4 oAHoMy r,ro KprrrepL4eB, [pr4BeAiinurrx Bbrrue 0

MarccunaaunaLit 6ann 4

Ha 4ocxe Harrl{cano 6o.nee 35, no MeHee 49 rle.rrux qucer. CpeAnee apra$Mer}rtrecxoe
orlrx qvceJl paBuo 5, cpegnee apn$meruqecnoe Bcex noJro)rcr4TeJrbHbrx t4a uNx paruo 14,
a cpeAHee apu@uervqecroe Bcex orpr4rlareJrbnbrx r{B Htrx panno -7.
a) Cxo.nrxo qr4ceJr Hanr4caHo Ha 4ocxe?
6) Kaxux lrnceJr HarrrrcaHo 6onrnre: noJrolnr4TeJrbHbrx prJrlr orpr{qare.nrnux?
n) Kanoe nara6o.rrrruee KoJrrrqecrBo noJro[cr{TeJrbHbrx rruceJr Mo}fier 6srrr cpe4u nux?

Peurenue.

flycrr cpeAr4 Ha[ucaHHbrx qrrceJr ,k nonor*crareJrbHbrx, I orpuqareJrbHbrx u m :r.yneir.
Cyrvrvra Ha6opa qficeJl paBua rcorrzr{ecrBy rrr4cer B oroM ra6ope, yMHorKeHHoMy Ha ero
cpeAHee apz$wrerlrqecxoe, roaroMy l4h-7 l+0. m = 5(h+ l+ m).

a) SarvrerraM, qro e resofi qacrrr KalKAoe cJraraeMoe ,4eJr[Tcs Ha 7, noaroMy h + I +
+ m - rcoJrl{rlecrBo IIeJIbIx r{r4cer - .qeJrrrrcs, sa 7. flo yc.nonurc 35 <h+l+m <49,
nooroMy k+l+m=42. Taxzvr o6paaovr, HanrrcaHo 42rrncna.

6) flpune4iiwr paneucrso l4k-71=5(h+l+m) rc nu4y th=L2l+5m. Tar xarc frt0,
rroJlyrraeM, ,aro l2l <9,k, orxyEa l< k. C"neAoaareJrbHo, [oJroE(rrrreJrbHblx rrficer 6o.nrtue,
qeM oTpr4rlaTeJrbHbrx.

n) (oqenna) flo4cranull' k+l+m=42 s rpaByro qacrb paBeHcrBa

l4k -T I = 5\h + I + m) : l4k -7 I = 5' 6.7,

orxy,qa l=2k-30. Tan xan h+l<42, no,ryqaeM:

3h-30<42, 3h<72, h<24,
To ecrb noJrolrcuTeJrbHbrx rrr4cer ue 6onee 24.

O 2016. lls4aremcrao (HaqsonarbEoe o6paaoaanuer. @) 2016. HOy MIIHMO
Konuponaxue, pactrpocrpaueHue a trcnor630BaHHe B KoMMepqecrcux qeJflx 6ea nucruesnoro pa3peueHtrs nparoo6ragarereft ne 4onycraerca
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n) (npznnep) flpraeegeinn rpI,IMep, KorAa rroJrolnr4reJrbHbrx rrr4ceJr poBno 24.flycrr Ha AocHe 24 pasa HarrlacaHo qr{cJro 14 u L8 pa3 Halr4cago qrrcJro -2. Toraa
24.L4-L8.7 24.2-I8

42 = 6 = 5. VxasannrrrZ ua6op yAoBJlerBop.fler BceM ycJroBrrflM BaAarrlt.

Orner: a) 42; 6) nolorxzreJrbHbrx; B) 24.

Bapuanr 26

['g I a) Perulare ypaBHeHHe cos2x - cos.r = 0.

6) Vnaxrare Hopnr{, npr4HanJre}fiarr{r4e orpeorcy

Peruenue.

Eanznreu ypaBueHr,re r4raqe:

cos2x = cos.r.

Snavzr, 2x = x + 2nk v.nn 2x = - )c + 2nk. k e Z.

orpearcy I ot * | ,ror*ruo,"e1ftar FcopH ^ or 4, 4
t 2l - 3'3

Orser: il ry,keZ; 
q O; +;

[o'!l1.L 2l

Cne4oeare"nbno, tc = 2nk unu

u 2n.

2nk

3

9, zn.3'

Bepno [oJlyrreHbr Bce

Bepno rroJTyqeHbr rpt4

CoAepncanr.re rcpurepr.rg

uepeqzcreHurre (cftr. xputepufi na 1

IrB neperrr4cJrenHbrx ("*. 
"p"*p"fi ""

6an,r) pesyJrbrarbr

1 6antr) peayJrbraroB

Barurr

4

3
Bepno uo-[yqenrr Aea I43 nepeql4cJrer{Hr,rx (cnr. xpzrepui,t ua 1 6aa.n) pe3yJ'rbraroB
Bepno rroJryrreH ogt
- o6ocnosaHHoe peurenl4e rryHKTa a;

- o6ocnoeanHoe perueu[e nyuxra 6;

- r{cKoMafl orIeHKa B [yHKTe 6;

- e uyHrcTe a [pvgeA€iH rIpI{Mep, o6ecne.rzearorqzfi Torruocrb npeArrAy[Iefi orlenxu

2

1

Pe[renze 
'ne 

coorsercrsyer Hu oAHoMy ,rB npfiTepzeB, ,,pvBeArinr,urx Bbrrue 0

4

14JM

[oJIyr{eH neeepnrrfi orBer I43-3a Bblrrl{cJTr4Te.rrrnor? ot:r;rr6rcu, Ho rrpu DToM l{Meerc.fi
BepHas IIoCJ'IeAOBaTeJIbHoCTb Bcex uIarOB peIIIeHI{8 ypaBHeul4fl rz or6opa Hopneft

Ban.nlr

2

1

UTEHI4E HC COOTBETCTBYCT HTT OAHOMY T13 KPI4TCPI4CB, IIP]4BCAdrrrrSrX BbIIUC

Mqrccunqnaruwtt 6ann

0

2

KonnponaHue,pactrpocTpaHeHu"%,9lf;#l5i]i#:":"?";TH#;#:"i:"???x""'xxtih"."",'.,"'3;#3J"y#x*-

           elvrik
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B npanz.rrrnoft rpeyro.rrrnorl rr4paMr{Ae MABC c ocHoBaHuev ABC cropoHbr ocHoBaHr{fl
paBHbr 6, a 6oxonsle pii6pa paBHbI 8. Ha pe6pe AC naxopr4rcfl rorr6 a D, na pe6pe AB
Haxo,qfiTcff Torrxa E, a ua pe6pe AM - Torrna _L. ?IgeecrHo, r{To CD : BE = AL : 2.

239

a) .(oxa*czre, qro orpecon
6) Hafi4ure yrorr MelrcAy
rolrKLrE,DuL,

D,O co4epxcrar qeHrp ocHoBaHr4fl nr,rpaMrrAbr.

rrJrocKocrbro ocHoBaHtrtr kr nJrocHocrbro, npoxoAarqefi qepe3

Peruenue.

a) flycrs O - qenrp ocnoBaur4ff nrzpaMra4br. B .rpe-
yrotsuuxe ABC r4MeeM AE : EB = AD : DC = 2: L. BHa-
rllar, orpeaox DE AeJrr{T MeAr/raHy, npone4dHnyrc rro Bep-
ruI4ubr A, e ornoureHlln4 2:I, ro ecrb co/qepntrar rovxy O.
Kpome roro, AO u DE nepneH,qr,rnyJrflpHbr.

6) flparvras. DE neprreH.{zxyJrffpHa MO ur AO, nooro-
My ncrcoMrrfi yro.n MelrcAy rrJrocnocrflMr.r paBeH yrny AOL.
PaccuorprEM rrpflMoyronrHrrfi rpeyroJrbHux AMO. B niirvr

AO = 2J5. Onycrnrvr urc roqxr4 L rrepreHAr,rryJrffp LK
Ha cropoHy AO. Tor4a

oK =1"o =+, = 
./tE

2
LK =L*o =!44

Suauur,

Orser: ur"tSf

ts zAoL - LK -"oK #e

D>--t

O6ocnonanno rroJ'Iylrenbr

ffi
CoAepmanne rcpr.lrepus

BepHbre oTBeTr,I B [yHKTaX 4

r4B[yHKToBaw6
6t4

Barnrr
2

1

0

2

E Peurzre HepaBeHcreo log, !(r- z)' <2.

Peurenue.

Pae6epiinn ABa cryrrafl:

flepnsrft c.ryuafi:

l"-tl >r u 0.lr - 1l .1.

f [r. o,

1l*r2,t 
lr*-B>o;

fl'- tl ' t,

lo<(x-z)'z < ('- 1)'
x>2.

Konupoaarue, pactrpocrpa'e'n3"'0"1X;#"'"1?l?i,l"Til'#;"TX1*"J"""J::T$^J#fJ;f"::"tt;.Xr:I"Y"XTi?aoo6ragarererl 
He Aotryc*aercn

p
d
f
 
c
r
e
a
t
e
 
b
y
 
e
l
v
r
ik

           elvrik

           elvrik



240 ET3. TilNOBbIE SK3AMEHAUI4OHHbIE BAPhAHTbI

Bropofi cnyuaft:

0<r<1 unu l<
>0;

Penrenze HepaBeHcrsa: 0 1 x 11, nnv x>2.

Orser: (0; t); (z; + *).

Bneen[caHHas onpy]*rnocrb panno6egpeHuoro rpeyfoJrbHr{Ha Kacaercfl ero 6oxosofi
cTopoHbr.
a) .{oHancNTe, rrro paAr4yc erofi oxpy}nHocrrr paBeH Bbrcore rpeyroJrbnr4xa, o[yqenHofi
HA OCHOBAHLIE.

6) ?Isnecrno, r{ro paAr{yc aror? onpy}nHocrrr n 6 pae 6olslre paAr4yca nnvcannofi oftpy}K-
Hocrr4 TpeyroJIbHIaKa. B xaHom ornorrreHl4r{ TorrKa KacaHprfl enracaHHofi oKpyE(rrocrr,I
c 6oxosofi croponofi rpeyroJrbHrana AeJrHr ary cropony?

Peruenue.

a) flycrr BnrrcaHHas onpylr{Hocrb c rlenrpoivr O Kacaercfl 6oxosofi cropoHbr AB u oc'
HoBaHr{fl BC panno6e4pennoro rpeyroJrbHr{Fca ABC e roqnax M n H, a onpy}rcuocrb
c rIeHTpoM O, rcacaerc,s 6orosorZ croponsr ,43, npo4oJrlr(eHrd.ff ocuoBanfi.fi BC s ro.rne D
r,r npoAoJrlrcenu.n 6orconofi croponw AC B ror{Ke .8. Torga AII - Bbrcora rpeyroJrbHr4-
xa ABC.

I{enrp onpy}rcuocrr4, Brrr4cauHofi s yfoJr, Jrexr}rr Ha ero 6Nccexrpzce, rrogToMy AOt -
6raccexrpzca yrJra BAE. B uerupi:xyfoJrbHrrre AIf DOL yron HAO' - rrpffMori Hax yro;r
MelrcAy 6raccenrpucaMr4 cMexcrrblx yrJroB BAC u BAE, a rax xax IHDO, = /AI{D = 90",
ro AIIDO, - npflMoyroJrbHr{H, rogroMy OrD = AII .

6) flycrs paAlryc onpylrcHocrrr c rleHrpotvr O paBeH r. Tor4a paAr4yc ompylrcHocrr,r

c rlenrpoM O, paeeu 6r.
AH = OrD = 6r,0A = AH -OH = 6r - r = 5r.
?Ie npruoyroJrbHoro rpeyroJrbHuxa AOM Haxo.qr{M, rrro

AM= = ,[2br' - r' = 2rr[G.

O 2016. Ila,qarerlcreo <Haquouarruoe o6paaoeauNe>. O 2016, HOy MIIHMO
Konuporauue, pacnpocrpaHeHue u ucnorbaoBaHffe B HoMMepqecxffx qeJsx 6ea nucruesuoro pa3peueurrs rpaaoo6lagareler)i ue 4orycxaercl

[o.l*-11 .1,

l(* - z)' > (* -t)'
[[o<r<t,
llr<x<2,
'-[2r-3<0;

t."<9
2

3x<-.
2

('';]'

Co4epncanue Kpnrepr{fl Ba.nurr

O6ocnosaHgo rroJrvrreH eenrlrrfi oreer 2

.(onyrqeu a eArdHtr iI Haa B brrrr{c JIIaTeJTrH afl
BepHoMy oTBeTy, Ho npr4 9ToM r4MeeTcfl
perue}1ufl

ourra6xa, Bo3Molrcuo, rrpvBeArrrafl K He-

BepHafl [ocJreAoBareJlbr{ocTb Bcex uraroB I

Peruenue He coorBercrByer HI4 oAHoMy r4g Kpr{TepneB, fiprrBeAdnnrrx Bbrrrre 0

Marccunanaruwit. 6ann 2

- oMz
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flpawroyroJrbHbre

AM AII
OM="trotrcY4a

flo reopeMe 06

rpeyroJrbHuxu AOM t4 ABH ilo,qo6Hbr no AByM yf,raM, noDToMv

^rr OM AH r.6r r.16'Dr7"= AM = 2116= 2'
orpeaxax HacareJrbnbrx, npoee4iiuur,rx H ortpyxrnocrrl uz o4lroi,i

rorrxrr, BM = BH = + Cre4onaterrbuo, ffi =
Zr^,lE

I
rJ6

2

/1

Orner: 1:4.

Cogepxanne Kpr,rrepr4fl Fan;rcr
tr4ryreercs Bepnoe AoHaBareJrEcrBo yrBepxc.{eHr4fi nyHHTa a, v o6ocnoBaHHo norv-
ueu eepnrrfr orBer B uyuxre 6
flo"rryven o6ocnosauHr,rii orser e nyuKre d,
UJIU
rrMeercfl BepHoe .{oIt&3&T€JIbcrBo yrBepffiAerrvfr [yHKTa a, t4 frpv o6ocuoeaHrioM pe-
rllelln r [yHRra 6 no;lyveu uenepnsrfi orBer rr3-3a apucpwrerravecxofi ollrr.r6xu
tr4meercs BepHoe AoKaBare,'rr,crBo yrBeplr.qennff [yrrxra o,
14JIU
nplr ooocnoBaHHoM peIUeHrrI4 [yHKra d no,ryueH neeepnr,rit orBer vB-Ba apnQtrre-
ru.recnofi ouru6ru,
T4JIVI

o6ocnoeaHHo iloJlyqen eeprirrfi orBer B nyHx"e 6 c ucnom,BoBaHr4eM yrBeplriAeHr,rfl
rryHKTa g, Trprt aToM IyHKT a He BbInOJTHeH

Mareefi xor{er BBflT}, B KpeAI,IT L,4 wnu py6reii. Iloraurenue KpeArrra rrpoucxoArrr pa3
B ro.4 paBHI'IMI'I cyMMaMH (xponre, Moxter 6sltr, noc;re4Hefi) uoc.rre Har{HcJrenr{.fl 11poqeg-
roe. Ctanlda rIpoIIeHTa \0')/o roAoBblx. Ha xaxoe Mr{HuMaJtbHoe HoJr?rqecrBo JTer Mo}fier
Mareefi BBflrb IdpeAI4T, .rro6sr exreroAHbre BbrrrJTarbr 6utr^u ne 6o.rree 320 rrrc. ov6neii?

Peruenr.re.

flycts cyMMa HpeArTra paBHa S, a ro4orbre cocraBJrs.tor a"/u. Tor4a B rrocJre4Hrnfi 4ear,
FcalrcAoro foAa ocraBlrraflc;r cyMMa AoJrra yMHo)fiaercfl Ha xoa{r$nqneHr b=1+0,01a.

O 2016. I{aqarerrcrno <,Haquosusuoe o6paaoeauue>. O 2016. HOy MUHMO
Konupoaaune, pacnpocrpareuue u ucno.{b3oBaHue B KoMMepqecxux {e,rai 6eg nttcruessoro pagpeileHr{s npanoo6ra,tare-uer-r rle a{)n\rriirercfl

t

Peineuze He coorgercrByer Hrr oAHoMy r{B KpfiTeprreB, rrprBeA6nHrlx Bbrrrre

MarccuuanattbLft 6anLr
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CocrasaNr ra6nu4y BbrnJrar.

@] 
Hafi'gure Bce BHalIeHI{fl rlapaMerpa a, nplr Ha}rcAoM r4B }coropbrx MHo}rcecrBo sua.reHzfi

synxquz a=# coAeplnr4r orpe'o* [o;r].x'+2(2a+llx+4a'+4a+2

Peruenue.

Sanraruenn Qynnqnro B Br,rAe ,= 3+(3-2a)x
" 1x+2a+1)2 +1 

'

orpeaox [O; t] co,qepxtrrrcfl B MHo]rcecrBe sHa.reHzrz 4annofi $ynrcqun rorAa

Snauzr, Mareefi

Orser: 7.

rroracr4T ]cpeArzr sa 7 ner.

Cogeprranlle Kpr.rrepr.rfl Eannnr
O6ocuosauno rroJryqeH npaBr4Jrbubrfi oreer 3
Hafi4en nepnrrfi arrroplaTM BbIuI4cJreHr4,a ocraeureficfl cyMMbr Ao,,rra, rro Aorryu{ega
BblqucrlrreruHag orur6xa, rrpvBeArrrafl K'HeBepHoMy orBery 2

Hafi4eH eepnlrfi aJlroplrrM BblrrrrcJrenus ocrasrueiicfi cyMMbr AoJ'rra, Ho peruegr{e
He AOBeAeHO /qO KOHTIa rrJrrl r4Meerca nepnr,rfi or:eer 6ea o60cnoeaHzs I

Peurenr're He coorBercrByer Hrr oAHoMy r4B nprrrepl4eB, [pl4BeAijnnrrx Bbrrrre 0

MarccunanaruoL{t 6aaa 3

r{ ToJrbrto TorAa, ftor/qa ypaBHeHr4fi
3+(3-2a)x 3+(s-2a)x

-1 r4Meror pe--0u
(x+2a+I)2 +7 (x+2a+1)2 +7

IIIEHIIIfl.

Penrzvr nepBoe ypaBHeHI4e. VpanueHr,re (2a-Z)x=S r{Meer perrreurze npra.rrro6orr
a + I,5.

Perurau Bropoe ypaBHeHI{e. VpaeHenue x2 +(6a-l)x+4a2 +4a-l=0 r,rMeer perrregr4e

TofAa r4 ToJIbIto TorAa, HorAa ero Ar4cr(pI4MI4HaHT HeoTpr4rIaTeJIeH.

D :(Ga-r)' - +{+o' + aa _l)20 ; 2oa2 _28a+820 
;

O 2016. I{:4arellcreo <,HaquoHaloqoe o6pasoeaHne>. O 2016. HOy MIIHMO
Konaponauue, pacnpocrpaHeHEe x [cnorb3oBaHffe B ftoMMepqecxux qe,rgf 6ea nucrueuuoto pa3pemeEtrfl npaeoo6aa4areleu Ee Aonyc*aercfl

ror ,{onr 6aurcy (py6.) Ocrarorc uocJre
rpaurrra (py6.)

0 1400000

I 1540000 1220000

2 r342000 LO22000

3 r124200 804200

4 884620 564620

5 62I082 301082

6 331190,2 11190,2
F7 12309,22 0
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("-'#l['-#)=',
( z-zJal lr*zJo ) ^orKyAa a€l -co;--,ol trrrul o'.1 , t +a 

). 
CnetoBarerrbHo, ycrroBr4ro BaAarrr4 yAots-

JrerBopnror BHar{eHr4n,.[--, Iff]"[ r#l,r)..r(r,r; *-).

orser: 
[--' 

t-#], 
[#; r,r); (r,r; +o).

ril

le

HaaoetiNr HarypaJlbHoe rrl4cJro rIaJrr4HApoMoM, ecJrr4 B ero AecffTur{Hoit. earrucn ece qu@pu
pacnoJloxceHbl cI{MMerpLrqHo (coenagaror nepBas r{ rrocJreAHaa qrspsr, BTopa.r rz npe.q-
rlocJle.qHflfl, ra r.A.). Hanpuruep, qtrcJra l2l u 953359 sBJrflrorcfi rraJrr,rH,qpoManrrvt, a qvrc-
,ra 10 z 953953 He ffBJrflrorcfl rraJrrrHApoMaMr4.

a) flprzee4rzre rrpr4Mep rrrrcJra-naJrr4HApoMa, Koropoe AeJrr4Tcfl sa 4s.
6) Cxo.trxo cyqecrByer rrflTl4aHarrubrx arucer-larrrHApoMoB, AeJrsrquxc a na 45?
a) HafiAvre AecflToe rro BerIuIrrI4He qrrcro-[aJrr.ruApoM, Koropoe AeJrrarcfl sa 45.

Peruenr.re.

a) Hanpzvrep, qrlcro 585 = 13.45.
6) flycrl AecffTlrr{Has. Barrucb rr.flTracHarrHoro r{Hcra n vrneer eug abcba, 11e e, b

u c - Henoropble qra$pu, a + 0. 3ro qncno AeJrr.{Tcfl sa 45 TorAa r{ ToJrbKo rorAa,
HorAa ono AeJlrrrc.r Ha 5 u na 9. flo [pr4BHaKaM AeJrr{Mocrr{ sa 5 u Ha g no.rryqaeM,
r{To aroMy ycJIoBI4IO yAoBJrerBopflror re r{ ToJrbHo re rrr4cfia n, AJtfi- Koropbrx a panno 5
u 2a+2b+c Aerr4Tcs. na g. Bnavzr, 2b+c AoJrrrcHo AaBarb ocraron 8 upra AeJreHr{rr

O 2016. Za4areltcrno <Haqzoualruoe o6pa3oBaHner, O 2016. HOy MIIHMO
KonuponaHue, pacnpocrpaHeHue ff ficnonh3oBaFue B KoMMepqecxux rleaax 6ea nncrueHsoro paopeueurs rpaaoo6la4areleri ue gouycxaercs

Cogepncanue Hpr.rrepr.rff Ban.rrrr

O6ocuoaauuo fioJryqeu npaBr4Jrbubrfi oreet 4

Haft4eno Mnolr(ecrBo gHa.{eHlarl a, :xopttr, coorBercrByrou{r{e eArrHcrBeHHoMy BHa-
qeHl4ro napaMeTpa, He onpeAeJreHbr
14JIU
Hafi4enrr Kopnr{, Ho B MHo}I{ecrBo BHaireuuft a He BKJrroqeHbr oAHa ufifi ABe
fpaHI{r{HbIe TOr{KIUI

3

Hafi4eno MnoxtecrBo sua\eHufr a.
TolrKr4. KopHu, coorBercrByroqr4e
,IIEHbI

HO He BKI'IIOTIeHbI OAHa I,IJII4 ABe rpaHl{qHble
eAfiHcrBeHHoMy BHar{eHI{Io flapaMerpa ue nafi- 2

Bepno naft4ena xorg 6rr oAHa I'panr4rrua,fl ToqKa rrcroMoro MHolrecrBa s*a,ae:rlvir a I
Peurenrae He coorBercrByer Hr4 oAHoMy LrB Kprrrepr{eB, rrpr4BeAtjnnrrx Bbrrue 0

MarccunaauHadt 6a,nn +
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Ha 9. C.rre4onareJrbHo, 2b + c Molrcer paBusrbcff 8, 17 utu 26.
Ec"rru 2b+c=8, To b=O, c=8, vrJru b=1, c=6, vnn b=2, c=4, uJru b=3,

c=2, uru b=4, c=O - Bcero 5 napzanron.
Ecnu 2b+c=t7, ro b=4, c=9, tttn b=5, c=7, unu b=6, c=5, utu b=7,

c=3, ttnu b=8t c=l - Bcero 5 napzauron.
Ecnn 2b+c=26, ro b=9, c=8 - Bcero l eaprEanr.
Bnauzr, Bcero cyqecrByer 1l- nsrzaHarrnbrx lrraceJr-naJrrrHApoMoB, AeJrflrrlt4xca tta 45.
n) BamerNM, rrro AeJIflIrIkIxca na 45 AByBHatrHbrx 14 oAHoonarrubrx q[cer-fiar]rHgpo-

MoB He cyqecTByer. Ec.rrv rptixanaunoe qucro-naJrr4HApoM nMeeT AecflTr4rrHyro Banr{cb
aba u AeJrr{rcff na 45, To a.=5 u 2a+b genurcfl Ha 9. Snaqxr, b npu 4enenrara na 9
Aaiir B ocrarrce 8. Ecrr Bcero o.qr,rH Bapr,raur - .rficro 585.

Ec.rrra qerrrpiixanaunoe rrr4cJro r4Meer AecffTr,rr{Hyro Bafi]rcb abba n AeJr]rrcff na 45,
ro o = 5 u 2a+2b genurcff Ha 9. Tor4a 5+b perrurcff Ha 9. Ecrr Bcero oAraH Bap[-
anr - rrr4cJro 5445.

Kar 4oraaaHo B perueHl4la nyHRTa 6, cyulecrnyer L1 n.nrugnar{Hbrx rrvcer-[arurH-
ApoMoB c AecffTplrilroft ganucsw abcba,,qeJlarquxca na 45. V scex grr4x rrr4cet a,=5,
V cannoro 6o.rrruroro uB :r.utx b = 9, c = 8 - oro rprrgaArlaroe no Berurrr4He trncro-fia-
JIlrH.qpoM, AeJIffIrIeecfl ua 45. C.nyvaau b =8, c =Li b =7, c = 3 coornercrnyror 12-e
r 11-e rlo BeJrlitrtrue rrficra coorBercrBeHHo.,{ecarrrvr, rro BeJrprlruHe AeJrsrqxnnca na 45,
qlrcroM-[aJr]rH.qpoMoM rrBJrflercff rrrrcJro 56565.

Orser: a) 585; 6) 11; s) 56565.

Cogepxanue Kpr.rrepnrr Ear.lrrr
Bepno rroJryqeHbr Bce [epea{r4cJrexHbre (cu. xpureprafi Ha 1 6a"rra) peayJrbrarb] 4

Bepno fioryqeHbr rppr HB flepeqrrcJTennux (cu. xpurepnft na 1 6a.un) peoyJrbraroB 3

Bepno rroJIylIeHbI ABa rra nepeqltcreHnrrx (cu. xpurepurZ Ha 1 6a.n"r) peayJrbraroB 2

Bepno rroJrylreH oAHH r{B cJreAyrotqr4x peayJrbraroB:

- o6ocnoaanHoe perueHrre nyHxra a;

- o6ocHoBaHHoe peureHue nynrcra d;

- r{cKoMaff orIeHKa B nyHKTe 6;

- B nyHKTe 6 rrpuBeAeln nprauep, o6ecnequsaroulufi rorrnocrb npe4rr4yu1efi
oqeHKlr

1

Peruenvte He coorBercrByer HI{ oAHoMy r4B Kpurepr{eB, [pr4BeAijnnrrx Bbrrue 0

Marccumatunadt 6ann 4

Bapuanr 31

f a) peruure ypaBHe'lre coszx- Ort"(i - r) .1 = 0.

6) Vxarrare KopH\t ororo ypaBHeHlrs, npr,rnaAJrex(arrlue orpeaxy

Peurenue.

a) Banurueu ucxo,4Hoe ypaBHeHHe B Br,r,qe Zcos2x-1-J2cos.r+1=0:
2cos2x - J2cosr = 0; cosr,(z.or, - Jr) = o.

O 2016. LlaAaremcrso <HaquoHalrxoe o6paaoaaxuer. O 2016, HOy MIIHMO
Kouupoaanue, pactrpocrpaxeHI,Ie tr {ctronh3oBaHue B KoMMepqecxux r{ersx 6ea nucluexxoro paspeueHuF nparoo6ragareaeft He 4onycraercn

l-+"' +)
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SHavvr, vrJrur cos.r=0, orxyAa x=!+nk, keZ, urnul
2

)c=++2nn, neZ, urJrur x=-++2nm, meZ.4 4-
6) C norvro[Ibro qr,rcronofi oxpy]rcHocrr{ or6eptirvr KopHpr,

rpvHa,qJre*carr{ue orpe'Ky | -+nr- +].L 2l'
flo;ryuvvr qlrcJri l5n 7n 5nr: - n; -V; -T.

J'
eOS:)c = n-, OTr{yAa

7n

Orset: u) i*nk, heZ; 
|+2nn, neZi -L+Znm,, meZ; Al -T; -

PaAuyc ocHoBaHlrff KoHyca c BeprulrHofi p paneH 6, a 4.naua eno o6pasyroqeft paraa 7.Ha orpyxHocrpl ocHoBaHua Kouyca nrr6panrr roqrda A u B, AeJr.firrlre oxpy)fiHoerb Ha ABeAyrv, AJII{Hrr rcoropblx orHocflTcff xax 1 :2.
a) flocrpofire ce.re'lre Ko'yca nJroc*ocrbro, [poxoAarqeli qepes rorr*]r A, B u p,
6) Hafi4rare rrJrorrlaAb ceseu?rff Ko'yca rrJrocnocrbto ABp.

Peurenue.

a) flycrr O - qenrp ocxoBanlrs Kouyca, M _ cepeAlrHa
xop.qbr AB. fiyra.AB cocrasJrfler rperb oKpy*c]rocra ocHoBa-
Hrrs, [oaromy ZAOB = 120o. panno6egpennrrfi rpeyroJrbHt4x
APB - rrcxoMoe cerrenr{e.

6) Tpeyro"rr ruvr.x AO B panno6e4pennuri, cJreAoBareJrbHo.

AB = zAM = 2AO ."inAOB = 6J5.

7n 5n

2' 2

Co4epncanue Kprrep[s
O6ocnosauno noJryqeHrr BepHbre orBerbr n o6oux [yHKTax
O6ocHogaxHo fioryrrex aepnrrrt orBer B rryn]cre a vrJtur [yHKTe O,
VIJIM
trorytleH xenepnuri orBer r{a-Ba Bblr{ficJ'Ivre.ugxofi o:lr;u6t<u, Ho rrpLt groM raMeerc.EBeprrafl [ocJreAoBATeJrbHocrB BCeX firaroB perueHllff ypaBHeHHs U Or60pa xopnefi
Peurenue ne coorsercrsyer Hr{ o.qHoMy LrB Kp,nTepfieB, rrp]rBeAiinnrrx Bbrrrre

Marccuuanaruatil 6ann

r{onupoaaxze, pactrpocrpaHe'u"t"'}"?;#""f";"#""T?J#fffi"1*t'X"Jfl ;fU"";,
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Orpeeor PM - Bblcora rpeyrorlbHnxa APB, PM =

LrcrcoMoro cerreH,,rfl DaBHa \ptw'AB =BJoo.-z

Orner: 3J66.

= '122. fhoulaArAPz - AM2

Cogepxanue Kpr{repr{s Barnrr

O6ocHoeaHHo noryireHbr BepHbre orBerbr B [yHx?ax q, u 6 2

Brruo;rnen roJIbKo oAzr{ I4B [yHKToB a u 6 1

Peurenve He coorBercrByer Hrr oArroMy rra Kpt4Tepr{eB, rrpr4BeAdnurrx Bblrrre 0

Mqrccuuanaruattt 6ana 2

'-i-17.2'-2+2<O.[15l PeruNre nepaeencrno 4

Peruenue.

flycrr, t = 2t, TorAa HepaBeHcrBo rrpkTMer Br,rA:

2t2-L7t +8 < o; (zt -t)(t -8) < o,

ornv/ra 1ar=g, !.2'=8, -1 <r<8.22
Penrenae HepaBeHcrsa: -1 < x < 3.

orser: [-l a].

Oro;ro ocrpoyroJrbuoro rpeyroJrbHuxa ABC orrr4caHa onpylrcHocrb c qeHrport O. Ha
npoAoJrlrceHr4r,r orpeaxa AO Ba roqxy O orvre.reua rollxa K ran<, qro IBAC+ /AKC = 90o.

a) .{oraxure, qro verrrptixyroJlbHltr OBKC snr4caHHrrfi.

6) Hafi4lrre paArryc onpylrcHocrut, orrvcan*rofi oxo.no uerrrptixyroJrbul,rna OBKC, ecnu
5cosIBAC=;*, a BC=72.

I.J

O 2016. I4agarerucrao <Haquonuraoe o6paaoaauuer. O 2016. HOy MIIHMO
Konrpoaaxue, pactrpocrpaHerue r rcnorLsoBaHue B RoMMepqecxux rlenax 6eg nucruessoro paspeueHffs nparoo6la4arerefi se Aonycxaercn

Co,4epxanue Kpr{Tepr{ff Eannnr

O6ocnosaHHo noJryrren nepnrrft oreer 2

,{onyuqena eArrHr{r{ Hafl B blrrrrcJrl{TeJl brrafl
BepHoMy oTBeTy, Ho rrpu SToM r{Meercfl
DCIIICHI4,fi

orura6xa, BoaMolrtuo, rrprrBeArrrafl K He-

BepHa.E nocreAoBaTeJrbHocrb Bcex ruaroB 1

Peurenrae He coorBercrByer Hr{ oAHoMy r{B Kprrrepr4eB, rrpl4BeAijnnrrx Bbrrrre 0

Marccuuanauuit 6q.nn 2
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Peruenue.

a) flycrs IBAC = s", rorAa IOKC= /AJ{C=90" - a
v ZBOC=2IBAC=2a. Tpeyro.rrrnvrrt BOC panno6e4pen-
nsrft , c.ne4oBareJrbHo,

zoBC = ZocB- L8o'-24 
= goo-':

2

IOBC = ZOKC.

flonyuaenn, rrro ror{Rr4 O, B, K u C Jre}fiar na o.unor?
oKpylrcHocrr4. C.rregosareJrbHo, uerrrpeixyroJrbHr{n OBKC
snucaHHrrfi.

R_

= 1r.
6) IIo ycrloBl4ro cos/.BAC = +, rooroMy sinlBAC =., Pa4zyc oxpyl4Hocrur, onur-13 13 ----" - ---Er

cannofi onoJro rpeyroJrbHuxa ABC, paBen

oc=. BC = 7?==Bg.
2sin ZBAC n 72

flycrs R - paAl4yc onpylrcHocrla, onzcannorZ orcoJro verrrpdxyroJrbHt4xa OBKC.
B rpeyro.nbHr4ne OCK unneeu:

39OCOC=-OC
= 50,7.2sinZOKC 2sin(90'- cr) 2coscr , *

Orner: 50.7.

Co4epxanr.le Kpurepr.rfl Eaa"rrrr

trIvreerc,g BepHoe AoxaaareJTbcrBo yrBepxtAegrt,fl [yHKTa a, n o6ocuoBaHHo [oJry-
ven eepur,rfi orBer B uyuHre d 3

llonyreH o6ocnosauHrrft oreer n nyuHre 6,
14JII4
LlMeercfl BepHoe AoKasareJlbcrBo yrBeplKAe]Jldfl. [yHKra e, 14 TrpLr o6ocnoeauHoM pe-
IJJeIJvLr IIyHItTa 6 no,tlnren neeepnsrfi orBer vB-Ba apzervrerr.ruecxofi ouru6xlr

2

Zueercs BepHoe AorcacareJrbcrBo yrBep'fiAeur.rfl [yHKra o,
UJIU
nprz o6ocnoBaHroM perrrennrr nyHKTa d nonyuen neeepurrft orBer r4B-Ba apnQrvre-
ru.recrofi otuw6Krz',
UJIU
o6ocnosanHo noryueu nepnrrfi orBer B [yHKTe 6 c ucnonsaoBaHraeM yrBep]rcAeHrrfl
rryHKTa a, flpv ST0M rryHKT O He BbIfIOJTHeI{

1

Peurenrae He coorBercrByer Hr4 oAHoMy r4B Kpr4Tepr4eB, ttpr{BeAelnnrrx Bbrrrre 0

MarccunaauruaLit 6ann a

O 2016. Irlsgareltcreo <Haqzosutsoe o6paaonauue>. O 2016, HOy MIIHMO
Konupoaauue, pacnpocrpaHeHue u ucnorb30BaHue B KoMMepqecxzx qerni 6es rucrueHaoro paapeueuus npaaoooaagareaei ue gouycxaerca
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31 Rerca6ps.2Ol4 ro4a Trannogefi naa.n e 6aHHe TOOT 000 py6.nefi n xpe4Iar noA 20o/o ro-
AoBbrx. Cxema BbrrrJrarbr KpeAr,rra cJreAyroqas: 31 Aera6ps rcalr{Aoro cJleAyroqero fo.qa

6anrc Ha.rzcJrfler nporreuTbr Ha ocraBrrryrocff cyMMy ,qoJlra (ro ecrs yBerI,IqI,IBaer AoJrr
sa 20oh), sarewr Tznno$eft nepeBoAlrr s 6anx n.nariirx. Becr 4onr Tnnno$efi BbIrrJIarxJI
ea 3 pannsrx rrJrare)fia. Ha cro.nrHo py6refi ryrensrue on 6sr or.4aJl 6anrcy, eclu 6rr cnnor

BbrrrJrarfiTb AoJrr Ba 2 pannrrx nnarema?

Peruenue.
flycrr cyMMa HpeAHra panna S, a loAoBbre cocraBJl.fiIor ao/o. Tor4a 31 4erca6pn

Kalr(4oro roAa ocraBrrraffcfl cyMMa AoJrra yMHo)fiaercff Ha roeQ@uqzenr b=t+O,Ota.
floc.ne uepnofi BbrrrJrarbr cyMMa AoJrra cocraBr4T St =Sb-X. floc.ne nropofi BblrrJrarbl

cyMMa AoJrfa cocraBr.rr

sz = srb -x -(sb-x)b-x - sb2 -(l+b)x.
Iloc.ne rperrefi BbrrrJrarbr cyMMa ocraBlrrerocs AoJIra paBua

sa:sb3-(r+a +u2)x=sb3 -++ ".
flo ycnoeuro rpeMfl BbrrrJraraMra Tunno@efi noracz.n KpeAur [oJlHocrblo, noDToMy

^-r h3-1 sa31a-r;
Sb" - "; ;^ 'X =0, orxy.{a X =-;-=-' .o-r (b"_1)

Paccyrxgaa aHaror[rrHo, HaxoAr4M, r{To ecnn 6st Tunno@eI? racxJr AoJIr AByMs paBHbI-

Mr.r BbrfrJraraMr4, ro rcalrcAbrfi ro.4 oH AoJrlrceH 6u.n 6sr Bbrnfiarrr4Barb Y = # py6.rrefi.

Buauzr, oH orAaJI 6anny sa 3X -2Y py6.neft 6o.nrure.

flpn 5:7007000 vI a=20, nonyuaen: b=1,2 u

X- 7007000 .1,728.0,2
= 3326400 (py6"nefi).

Y-
Buaurar, 3X -2Y = 806400.

Orser: 806400.

0,728

7007000.1,44
= 45864OO (py6.neft).

o,2

Co4epncanue Kprrreprlfl Ba.n.nrr

O6ocHoeauHo rro,rryqeu rrpaBvJlbHblft orset 3

flo.nyueno BepHoe BbrpaxreHfie AJrfl cyMMbr uJrare)r(a, Ho AorryilIeua BbIqLIcJIr4-

TeJrbHafl outra6xa, nprrBeArxafl K HeBepHoMy orBery
2

llo.nyveno Bblpa?Kenr4e A,rrfl elrceroAnoft gl,rurarbr, Ho ypaBHeHl4fl He cocraBJreHbl

IIJIITI eepnrrft orser nafigen no46opovr
I

Peurenxe He coorBercrByer Hr{ oAHoMy r4B KprrrepueB, rlpl{BeAennrrx Bblrue 0

Marccununanattt. 6ann e

O 2016. I4sAaremcrno <Haqroxarruoe o6pasoaaauer. O 2016. HOy MIIHMO
KonupoaaNre, pactrpocrpaneHre u ucnorb3oBaHue B HoMMepqecKtrx qersx 6eo nrcruessoro pa3peueHufl npaaoo6ragarereii
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tlq] 
Hafi4rare Bce BHaqe'vrfl a, rpr4 Ha)fiAoM r4B Koropbrx ypaBHeHr4e

(t 
" -r ) x2 +Bx)' -r(ta -L) x2 +Bx) +1 - a2 = 0

zMeeT poBHO ABa pelreHr.rff.

Peurenre.

flyc* t=(o-l)x2+3r, ror4a ypaBHeHr{e Banr4rrrercfl B Br{Ae t2-2t+l-a2=0, or-
xyga t=a*L unu t=1-a'.3Havrnr, pelreHl,Iff rrcxoAHoro ypaBHeHr{s - aro perxegr{ff
ypanuenufi (a -I)x2+ 3x = e.t-I unu (a -I)x2+ Bx = L- a.

?Icc;re4yewr' cltoJrbmo peurenrafi rurMeer ypaBHeHae (a _ l)x2+ Bx = b B BaBr4crrMocrr4
or a vr b. rrpu a+l ypaBHe'r4e npr4nr4Maer BvrA (a-l)x2+Bx-b=0. Dro xna4par-
Hoe ypaBHeHr4e' AI'ICKpI4MI4HaHr ltoroporo paBeH 9+4(a_ l)b. Tarczwr o6pasonn, ypaB-

HeHrze (a - l)x2+ 3x = b vMeer ABa perreH vtfl" npv (a - t)U >

(a-t)U= -9 14 He rurMeer peureHr.rfi npu (a-1)b. -9. to"4 -^r-' \* 
4

MaeT BI,IA 3x = b t4 uMeeT oAHo pe11reg1ae.

YpaeneHz, (a -l)x2+ 3x = q+1 u (a _ 1)x2+ Bx = I - a
HHfl rrpu a+L=l-a, ro ecrb npr4 ct.=0. flpu a=0 o6a
- x2+ 3x = 1 n u Meror ABa perreHr,rfl.

flpIa 4pyrllx BHaseH'frx a l4cxoAHoe ypaB'eHr,re r.rMeer poBHo ABa perueHvr,,, ecJrur
nu6o o6a ypaBHe'r.rff (a-l)xz+Bx = a+r u (a-L)x2+Br = 1-o r4Meror no oAHoMy pe-
rrreHl{Io'.rrra6o o4no }I3 HIzIX He r4Meer peruenr.rft, a Apyroe raMeer ABa perxegtta. flpu
4 = 1 KaxcAoe I'I3 orl4x ypaBnenvfi fiMeer eAr{HcrBeHHoe perreHue u or4. peureHr4s pa3-

Jrr4rIHbI. flpn 4pyrxx snarreuzffx o BbrrroJrHeHo HepaBeHcr 
"o a'*f r - 9, noaroMy ypaB-

4'
Helrue (a -l)x2+ 3x = a +! r{Meer ABa peueHza. vpaBHeHHe (a -l)x2+ Bx = I - a He

vMeer peruenrafi npu (a- 1)" 
?, ,o ecrb npa " . -; u npvr ", Z.

Tanralr o6paaou, racxoAHoe ypaBHeHrze r4Meer poBHo ABa perxe'r4fl I
nPI4 o.-tt

a=01 a=!; orl,.)
a

/ t.\
Ornet: i -*r - i l; o, t,\2/-'''

I
- 4, OAHO pemeHr4e npll

a = 1 ypaBHeHr4e npr,rHlr-

Moryr rzMerb o6qne peue-
ypaBHeHr4fl rrpzHr4MaroT Br4A

(5 )l-:+ool.\2 )

C uonnorqrro 
""p"o"Ir{eecff oT r4cKoMoro KoHeqIIbIM rIr4CJlOM TO!IeK

C uomo'1rro 
""n"o"owlHolrcecrsa BHaqenlzfi a

Bepno nafi4eHa *ot"

Balnrr

4

3

2

1

KonrpoaaHze, pactrpocrpaHe'u9""Jf;ji"*H*:"T";'ff"HX1ffi?'",HflT::T#;"9"?:"tt;,lrg"Y"Yli?aoo6aagarerez 
He Aonyc*aercn
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Cogepxanrae Kpr{Tepr{fl

Peruenze nne coorBercrByer Hv oAHoMy r4B Kpr{Tepr4eB, [pr4BeAiinnrrx Bbrrrre

MarccunanaHuLtt 6una

Orcoruvaru.ue mqdnuuut

Ha 4ocrte ."anulcaJrvr HecKoJIbKo He o6gsareJrbHo paarr.,rtlHbrx AByaHarrrrbrx HarypaJrbHbrx
lIIIceJI 6ee Hynefi B AecffTl4r{nofi sanncn. Cyrvrwra orr{x qr{ceJr oxaaaJracs paenofi B68. Ba-
TeM B RalrcAoM lII{CJre noMeH.fiJlr4 MeCTaMrr rrepByro tr BTopyrc qra@prr (Haupvnnep , qurcJro
17 aavrenunvr Ha uucno Tl).
a) flpzee4r'Te rrprzMep I'IcxoAHbIX q'ceJr, rrfi Koropbrx cyMMa rroJrylrr4Brrr[xcfi qr'ceJr
poBHo n 4 pasa 6o.rrsrre, rreM cyMMa r4cxoAHbIX rrzceJr.
6) Mor-rra JrI'I cyMMa rroJryrlI4Brulltxc,fl rrr4ce.rr 6rrrr poBuo s 2 pasa 6o.rrsrue, rreM cyMMa
IIICXOAHbTx .rracen?

n) HarZ4nre uau6ont[ree BogMo]fiHoe BHa\reHrze cyMMbr noJryrrrrBrrrurxcs. vurcer.
Peruenne.
a) flycrs ilepBoHaqaJrbno Ha Aocxe 15 pae 6rr.no Banr4caHo qrzcro 19 ra o4un pasr{ncro 78' Tor.qa cyMMa Erlax rrr4ceJr paBHa 363. floc.ne [epecraHonrcz qnep Ha Aoc*e15 paa oKa3aJrocb sanl4caHo rrrrcJro 91 N ogran pas qlrcro 82. Cynnrvra ETrzx lrr4ceJr paBHa

1452=4.363.

6) rlycrr Ha Aocxe 6rtnu Harrl4caHbr AByGHaqHbre r{rzcJra ah , ..., t"b" . o6osHa-r[N{
A=ar+..'+an, B=b1+...+br. fro yc.noszm 10A+B=868 u loB+A=2.868. Tor4a paa-
Hocrb 3rl{x qvceJl paBHa 9(8 _ ,4)=363. Ho JIeBaff qacrb nocJreAHero paBeHcrBa AeJrrrr-
cfl Ha 9, a npaea.fl He AeJrr4rc.s. 3na.{r4T, Tar(a.fi cr4Tyarlr4fl HeBOSMO}fiHa.

e) flycE Ha Aocrce lstrru HanrrcaHbr AByBHarrHbre rrrrcJra oh, ..., arUr. O1osHarruM
A=ar+"'+an, B=b1 +...+br. flo yc.rroerarc IOA+B=363, r4 HylnHo nafrcvr narz6o.rruree
Buaqenr4e rrr4cJra S=10.B+A. Toraa

S =10.B +A = 10(868-1 0A)+ A= 8680_99A.

Tarcum o6pasom, neo6xo4ranno Hafirz Har4MeHbrrree Bo3MolrtHoe BHarre rrue qucna A.
flocro.nrny 4a9ar, ..., bn19a, rroJryrraeM B<gA. floarowry

363 = 10A +B < 10A+ g A=Lg A .

.. 363orxyAa Ot 19 t19, ro ecrs A>20. BHavzr,

S = 3630-99A < 3630-99.20 =1650 .

flpune4<irvr [pI'IMep' [oHaBbIBaIowvfr, qro rrr4cro S 4elZcreureJrbHo Mo]rcer 6rrrr pan-
nurvr 1650' flyctr nepBouaqaJrbHo Ha ,4ocxe l-8 pas 6rrno BarrrrcaHo qurcJro 1g u ogunpa3 qrlcJro 2L' Tor4a cyMMa arr2lx quceJr paBHa 363. floc.le nepecraHoBnx qu@p Ha
,qoclce 18 paa oKa3aJrocb SarIIzIcaHo rlzrcJro g! u ogttu pac qr.rcro 12. Cyrvlnna orr4x \rrurceJrpaBHa 1650.

Orner: a) Hanpznnep, 15 pa' rr'rcro lg n qucno Tg;6) ner; B) 16b0.

Konzporaaue,pacnpocTpaHeHuf"'llf;#3f3]i}""":'ffiT?l#ff#:T:J"??:Txxtil;"'"3"..'?;#""J"yffi
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Cogeprrcanr.re Kpr{Tepr{fl Earnu
Bepno [o.]\'rreHbr Bce rreperrr4cJrreHHbre (cnn. Hpurep:zfi. na 1 6a,rn) peayJrbrarr{ 4

Bepuo noJ\ {eHbr rpvr url fieperrr{cJreunrrx (cm. xpr.rreprafi na 1 6aa.u) pe3yJrbraroB 3

Bepno noJfreHbl ABa vrc neper{I4cJler*mrx (cvr. xpzrepuft na 1 6aa.n) pegyJrbraroB 2

Bepuo uonyrreH o1vrr vrl cJreAyroulr4x pesyJrbraroB:

- o6ocnoeaHHoe peureHile rryHKTa c;

- o6ocnoeaHuoe peruenr4e nynxra 6;

- HCXOMaE OIIeHKa B rryHr(Te 6;

- B nyHKTe 6 IIpLIBe4iin upnuep, o6ecuevznarorqrzfi TorrHocrb npe4rr4yrqeft
OIICHKH

I

Peruenvre He coorBercrByer Hr4 oArroMy t4B Kpr4Tepr{eB, rrpvBeAtjnHrrx Bbrrue 0

MarccurtaaaHadt 6qnLL +

Korupoaanue,
o 2016. I4a4arerrcrno <HaqNona*Hoe o6paaonarue>. o 2016. Hoy MITHM0pacnpocrpaHeHue u ffcnonb3oBaHffe B XOMMepqeCI(trx qenffx 6ea nrcruessoro paspeueH{fl flpaB006ranarejeri He aouvcKaercfi
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I4{rAauue A,rs Aono.rrHr,rre,rbHof o o6paaonanua

Ef3. <DIIIIE - rrxoire

ETA. MATEMATI4KA

NPO@II JIbHbIIT YPOBEHb

Tr4noBbIE SKSAMEHATIT4OHHbIE BAPr{AHTbI
36 BAPIIAHTOB

IIo4 pe4arcqueii IIBaHa Ba;reprennua,fl xIeHKo

fJraeHL,rfi peAanrop H. (Dedocoea

Orsercrnenurrfi pe4axrop O. V ec norcoaa
Xy4oxecr:nennr'rii pelantop M. Kocmeuto

Kounrrorepnaa ndpcrxa T. Sapurcoea
Koppexrop l. Illutuuuna

OOO <, tr{3Aare-{bctro < HaqnouarbHoe 06paBoBaHtre,>

119021, Mocrea, yr. Poccoruuo, a. 17, crp. I, re"r. (495)788-0075(76)

Ceou noxelasus u npegroxeHHff no KaqecrBy u co,qepxaHttrc KHur
Brr woxere uaupaBrflTb no a.{. aApecy editorial(gn-obr.ru

flo4rucano a neqars 16.09.2015. (Dopuar 60x90r/r.
Vcr. ne.r. r. 32,0. Ileqarr o$ceruaa.

Eyuara rurorpagcxaa. ,{on. rupax 75 000 ons. Saxas N '11616 tx s.t.

Orneqarauo e dru,ruale <,ClroreHcxrii norurpatpnuecxaii Hov6lrsar'>
OAO <,I{sAarerscrBo < Bbrcmas uxoJa'>

2I4O2O, Cvoreucx, ya. Cuorrauuuoea, 1

Ter.: +7 (41812) 31-11-96. @axc: *7 (.1812) 31-31-70
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0xearstsatrlr Bce reMbt npeAMerHoro Hypca

Pean u :yor AeRTeJt bHocrtlut tZ no.qxoA e o 6yve u r n u Hotl bH t4 Ho B

Oopurpynrr HaBbtHh npoBeAeHhF caMoaFtarr3a BbrnoflHeHHbtx pa6or H caMoHoHTporlfi

Cogepxar qerHyto ctlcreMy o LleH H BaHil F pe3yn braro B

l-oroeRr H rocy4apcrBesuofi rroroeoil arrecraqvra a Qopr.,le 0l-3 r Et-3

cEpHf, noAroToBnEHA pA3pAEOTrt14KAM14 KOHTPOnbHbIX t43MEPl4TEnbHblx MATEPHAnOB Or3 h Er3

NPOEKTIIA60PATOPHAff
PASOTA

PYCCKVIk fi3blK. 5 xracc
PYCCKI414 fi3b,lK. 6 xracc
PYCCKl4l,l fi3blK. 7 xnacc
PYCCKl,ll.1 fl3blK. 8 xnacc

PYCCKilR t3blK. 9 xracc

NPAKTI/KYM CAMOCTORTEIIbHAR
PA60TA

KOHTPOIIbHAfi
PASOTA

llpunoxexue H rerpaAx -
orAerbHar 6poutnpa

c oTBeraMll l,l xpxrepltnMr
oLleHrBaHllf,

.\i,

,'i!'640ilOfl4fr. 5-1 1 xnaccut

',,,,,, VICfOPVfl POCC|1t1. 6 xracc
:t::t:. r4cropvrfl paccvtvl. 7 xracc
,:ii OEIIIECTBO3HAH14E. 5-11 xnaccut

+i AHilil14CKt414 F3blK. 9 xracc

lir l-EOMETPI/ fr . 7-9 Knaccbl

r,:, AfiFEEPA. 7 xnacc

'r AflfEEPA. 8 xracc
lr: Afl|EEPA. 9 xracc
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I t4 EF3

rerpaAx -
rorJJ|opa
lrTep1,|RMl,l

HHf,

Yqe6Ho-AhaTHocrhqecKaF KHhra

OcHoeHoil reKcr
c BbrAeneHheM

KI}OqCBbIX

3IEMCHTOB

coAepxaHHF

Tpenra poBoL{Hbre 3aAaHhfl H-o-osr e -3.33e3-c-->e :a5':-t

--t t a a

- j'- --.'---:-bFa:
.e.--r]']i,t,€.-rd.:.A + #

3: -:,:,:-
-= 3=.=e-,?€5{.(3
v=-?=d,=',=

TEOPHf
CoquanuHas cQepa

lffi coqrannuHAq crpyKTypA oBulEcrBA

Coqr^^r{^i .rrfirv'r o6u.ct.r 3ro ero cr@
!{r i i'Foi}rqs rh L.,y.rnr.rrrr 4,rH, r ron y rn}'n
orHoucara ee*AY Hn{r

N PAKTH KA

O B rp'*.rii,*,*
fpltrr tr,rf,nrtrn turLtrxrr conn.:Mor
rrn loron*!

10 xnacc
11 xnacc

- ---:w

Ccurnx
B CnpaBoqHbl

MaTephanr
vnn Ha Apyrh

naparpa+br KHhr

t
O

*
e

Srox-cxer.rs
n ra6rA;>

MATEMATI4KA. 9 xnacc
ATII-EEPA h HAI'IAIIA AHA,-,,3I
10-1 1 Kraccbl
OELUECTBO3HAHt4E. 8 rnacc
OEIIECTBO3HAH14E. 9 xnacc

@ 3^".f, d-"{

loron n rrerbHaff hH0opMallhr,
- pH Mepbl, vnn]]ocrpauvlu

Ccutnxa Ha rpeHhpoBO-*>€
3a4aHl4fl K naparpaci

* X14M14fi. 8-g Kiracc>
* X14M14fi. 10 xracc
* X14M14fl. 11 xnacc
{S 014314KA. 9 xnacc
* t4cToPt4fl POCCrlt'. I -_-=::

O C5I]ECTBO3HAHHE.
O 35 I ECTBO3HAHHE.
O 5.'3.-Of !1F. 9 xracc
O 3,'^--Or-t1F. 10 xnacc
O j,'3--0't'!F. 11 xnacc
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CEPUf, (Ef3. OhnU - UIKOIET>
npeAHa3HaqeHa Artf, A[arHocTl4xr roToBHocTl,t o6y'{apqxxcn K eAxHoMy

rocygapcrBeHHoMy rH3aMeHy (Efg), noAroroBHx o6yqatoulxxcn x EF3 e paMKax yqe6Horo
npOqeGCa Ha ypOHaX AOnOI|Hl,tTenbHblx 3aHf,T].lf,x, CaMOnOATOTOBKI,I K lK3aMeHy.

r[AHHbr14 C60PH14K C0IqEPH{]4T:
. 35 TilnoBbtx SK3aMeHaqhoHHbtx BapilaHToB,

c o o r B e rc r Bv'o-: 

:: #ffi'J, ff ::::ffi '. =,. !: " 
1 5 r o A a ;

o OTBeTd t Hpt Tept"/-u OqeHilBaHhf,.

KHUTV NO MATEMAT]4KE
14 3fl AT EII b CT BA ( HAq 14 O H AII b H O E 0 E PA3 O BA H VIE>> -3TO C]4CTEMA KOMnIEKCHOI4 nOATOTOBKI4 K Et-3

Ef3. MareuarhKo: ThnoBbre eH3aMeHaqnoHHHe BapnaHTu: 20 BaphaHroB

Ef3. Mareuarrxa. Eagoeulfi ypoBeHb: TnnoBHe eK3aMeHaqhoHHbte BaphaHru: 30 BaphaHroB

Ef3. Mareuarhxa. flpoQrnunurfi ypoBeHb: rhnoBbre ex3aMeHaqhoHHbre BapraHrbt:
35 eapraHroB

Ef3. MareuaruKa. Yqe6Hurfi sxgalaeHaqhoHHurfi 6axx: rhnoBbre 3aAaHHf,

Anre6pa h Haqana aHanhga. 10-11 Knaccbr. MogynuHuril rphaKrhB-Kypc

www.fipi.ru
www.n-obr.ru
http : //H a ura o H an uH oeo6pago ea H h e. p0
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