EAvHbIV rocyaapcTBeHHbIN ak3ameH, 2018 r. MATEMATWKA. basosbili yposeHb

Enuublii rocyiapcTBeHHbIH 3K3aMeH
no MATEMATHKE

ba3oBblii ypoBeHb
HNHcTpyKuMs 0 BHINOJHEHUIO padoThI

DKk3aMeHaIMoHHas paboTa BKIrodaeT B cebs 20 3ananuii.
Ha BrimosnHeHue padbothl oTBOAMTCS 3 waca (180 MuHyT).
OTBETHI K 3aJJaHUSM 3aITUCHIBAIOTCS MO MPUBEIEHHBIM HIKE 00pa3iam
B BUJIC YKCJIa WK TOCIICAOBATEILHOCTH Iudp. CHavama 3aIUIIUTE OTBETHI
K 33J]aHUSM B TI0JIC OTBETA B TEKCTE PabOTHI, a 3aTEM MEPEHECHTE UX B OJIaHK
otBeToB Ne 1 cripaBa OT HOMepa COOTBETCTBYIOIIETO 3aJaHUS.

Orser: 0.8 n-0,8

Ecmm otBeTOM siBISICTCS noCICJ0BATCIIBHOCTD ].[I/I(bp, KakK B HpI/IBe,Z[éHHOM
HWKC MPUMEPE, TO 3AMMAMINTE 3TY IMMOCICAOBATCIIBHOCTD B Oank oTBeTOB Ne 1
0e3 HpO6CJ’IOB, 3alIATBIX U APYTUX JOMOJHUTCIbHBIX CUMBOJIOB.

Alb
Otset: | 4| 3

Bl
1|2 S4312

Bce 6manku EI'D 3an0mHAIOTCS APKUMH YEPHBIME YSPHUIIAMH.

JlomyckaeTcst UCTI0Ib30BaHUE I'eJIEBOM, WK KAUUIIPHOM, WK NIEPbEBON PyYEK.
[Ipu BEIOTHEHUHU 33JaHUI MOXKHO MOJIB30BATHCS YEPHOBUKOM. 3aIlCH

B UEPHOBHUKE HE YUUTHIBAIOTCS MPU OLIEHUBAHUH PAOOTBHI.

Bamnnel, monydenHsle Bamu 3a BBITOTHEHHBIE 3aJaHUS, CYMMHUPYIOTCS.
IToctapaiiTech BBIIOJIHUTH KaK MOXKHO OOJIbIIIe 3aJaHIH U HaOpaTh HanbosbIIee
KOJIMYECTBO OAIIIOB.

Kenaem ycnexa!

© 2018 Bcepoccuiickuii npoekt «EM3 100 BANNTOB» vk.com/ege100ballov
CocraButensb: vk.com/shkolapifagora

TpeHnpoBoYHbIN BapmaHT Nel6 ot 09.04.2018 1/8

Cnpanoqnble MaTepuaJjbl

Anredpa

TabmHIa KBagpaToR Defsix 9HeesT ot 0 1o 99
EmHHIED
0 1 2 3 3 5 6 7 8 9
0 1 4 9 16 25 36 | 49 64 81
100 | 121 | 144 | 169 | 196 | 225 | 256 | 289 | 324 | 361
400 | 441 | 484 | 529 | 576 [ 625 | 676 | 729 | 784 | 841
900 | 961 | 1024 | 1089 | 1156 [ 1225 1296 | 1369 | 1444 | 1521
1600 [ 1681 | 1764 | 1849 | 1936 | 2025 | 2116 | 2209 | 2304 | 2401
2500 | 2601 | 2704 [ 2809 | 2916 | 3025 | 3136 | 3249 | 3564 | 3481
3600 | 3721 | 3844 [ 3969 | 4096 | 4225 | 4356 | 4489 | 4624 | 4761
4900 | 5041 | 5184 | 5329 | 5476 | 5625 | 5776 5929 | 6084 | 6241
6400 | 6561 | 6724 [ 6889 | 7056 | 7225 | 7396 | 7569 | 7744 | 7921
8100 | 8281 | 8464 | 8649 | 8836 | 9025 | 9216 | 9409 | 9604 | 9801
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CeoificTea apudMeTHIECKOTO KEAAPATHOIO KOPHSA

Jab=Ja b opu a=0. b=0 Ja
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KopHH KBaIpaTHOTO YPAaBHEHHA ax +bx+c=0,a=0
—b—+/b"—4 b4 :
= > iy X, = i 2 i npr 5" —4ac=0

x:—% IpH b —4ac=0
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DOPMYIEl COKPAITEHHOTD YMHOKEHHT
(a+b)'=a +2ab+b"
(a—b)'=a’-2ab+b’

a’—b’=(a+b)(a-b)
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Cmenenv uaocapupm

CBOHCTBa CTENEHH
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CgoiicTBa TorapEdMa
mpE a>0,a#1. 5>0.x>0. y>0
alogab=b
log,a=1
log,1=0
log,(xy)=log,x+log,y

(
lo i}:lo x—log_y
2, [} g, x—log, ]
logabk log, b

B_C  Bc|4p
MN — cp. mur
N MN||4D
amy=5¢24D
4 D

JmaHa oxpyasoctH  C=2wr
ITnomazxs kpyra S=m

a’+b’=c’ / r\

S= a\/_ h___a‘/g
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ITrotaon usyp

ITapaniesorpamm
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TpuroHOMeTpHIeCKHE (PYHKIHH

[TpAaMOYVTOIBHEIH TPEYTONIBHHE

MATEMATWKA. basosbili yposeHb

TpHrOHOMETPHYECKA OKPVEHOCTE

=2 2
OcHoEHOE TPHTOHOMETPHHICCKOS TOERIECTBO. 51 U+ CO5 O =1

HekoTopEle 3HATEHNA TPHTOHOMETPHIECKHK (VHITHI

wm| 0 | X x L n 3 |,
o |PHHE 6 4 3 2 S R
rpagycer | 0° 30° 45° 60 90” | 180° | 270" | 380°
. L | V2 | 43
sin o 0 3 =N =N 1 0 -1 0
cos 1 £ £ 1 0 -1 0 1
2 2 2
tga 0 % 1 J3 — 0 — 0
PyEROEN
Jauefnan GyHEIHA [eoMeTpHIeCKHE CMEICT IPOHIBOIHOHR
’ T I ) |
EEN
v=kx+b T 1T N[
i AN
T -
A Yy-ro | B
by V2| A ! -
0 0 // Xy X
—
k=tgu Sl(xp)=tga

© 2018 Bcepoccuiickuii npoekt «EM3 100 BANNTOB» vk.com/ege100ballov

CocraButensb: vk.com/shkolapifagora

TpeHnpoBoYHbIN BapmaHT Nel6 ot 09.04.2018 3/8

Omeemom K Kaxcoomy 3a0anuio A611emcsa KOHeuHAA decamuinasn opoos,
yenoe yucno unu nociedogamensviocme yugp. Cuavana sanuwiume omeem

K 3a0aHuio 6 nojie omeema 6 meKcme pabomvl, a 3amem nepeHecume 6
B/IAHK OTBETOB Ne 1 cnpasa om nomepa coomeemcmeyouiezo 3a0anus.
Kasicoyro yugppy, 3nax «munycy u 3anamyr nuwiume 6 omoenvHoll Kiemouke
¢ coomeemcmeuu ¢ HPUBEOEHHLIMU 6 Onanke oopasyamu. Eounuywl
U3MEPCHUTI RUCAMb He HYICHO.

Haiinure 3HaueHune BeIpakeHUs

5.2 11
3'7 6
OTtBeT

Llena Ha 31eKTpUYECKUi YaitHUK Oblia roBeimeHa Ha 10% u coctaBuna 2750
py06ieit. Ckonbko py0Oiieit CTOWII YaltHUK 10 TIOBBIIIICHHS 1IEHbI?

OTBeT:

[Tnomanp 4eThIPEXYroJpHIKA MOYKHO BBIYUCIIUTH IO (POpMYyJie

1 . Ny .

S = 3 d,d,sina, toe dq u d, — IIVHBI qUarOHANEH YeTHIPEXYTOIbHAKA, O —

YTOJI MeXKIY AuaroHaissmMu. [1omap3ysce 3Toi hopMynoi, HAWANTE IIOMAIs S,
. 2

ecmmd, =4,d, =7,asina = =

OTBeT:
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V162

7

OTBET:

III CronMOCTh TIOIYTOXOBOM MOIIMCKH Ha XypHAJ cocTaBisier 640 pybreit, a
CTOMMOCTH OJTHOTO HOMepa XypHaia — 29 pyoneii. 3a monrona AHs Kynnia 25
HOMEpOB xypHasia. Ha ckoipKo pyOieit MeHbIe OHa OBl IOTPATHIIa, eCIH OB
MOTIFICATACh Ha KYpHAI?

Ortger:

7 Haiinure kopeHb ypaBHEHHUs
V13 —x =3.
Ortger:

Ha pucyHke nmokazaHo, Kak BEITJIIUT Kosteco ¢ 7 crmuamu. CKONbKo OyneT
CIIHII B KOJIECE, SCITH YTOJI MEXIY COCETHUMHE CITUIIAMHU B HEM OyzeT paBeH 30°7

OTBeT:
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YcTaHOBUTE COOTBETCTBHE MEXK/Y BETHUMHAMH U UX BO3MOKHBIMH
3HAYEHMAMH: K KaXXJOMY 3JIEMEHTY HEPBOT0 CTONOIA IToA0epHuTe
COOTBETCTBYIOIIN 3IEMEHT U3 BTOPOTO CTOJIONA.

BEJIMUNHBI SHAUYEHUA
A) macca MoOMIIBHOTO TenedoHa 1)12,5r

b) macca oHOIi SIroIB! KITyOHUKH 2)4T

B) macca B3pocnoro cioHa 3) 3 kr

I') Macca KypHIlbl 4)100r

B tabnmme noa kaxxaoit OyKBOH, COOTBETCTBYIOIICH BETMUNHE, YKAKUTE HOMEP
e€ BO3MOXKHOTO 3HAYCHHUS.

Omer: | A| B| B| T

Bacs, Ilers, Ozer, Kons u JI€uia 6pocuiu sxpebuit — KoMy HAYMHATH UIPY.
HaiinuTe BeposATHOCTh TOTO, YTO HAYUHATH UTPY A0JDKeH OymeT [leTs.

OTBeT:
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Ha nnarpamMme nokasaHa cpeHeMecsHas TeMIepaTypa Bo3Iyxa B

EAvHbIV rocyaapcTBeHHbIN ak3ameH, 2018 r. MATEMATWKA. basosbili yposeHb

ITerpo3aBoacke 3a kaxapii Mecsr 1976 roxa. ITo ropu3oHTaNN yKa3bIBAIOTCS
MECSIIBI, IT0 BEPTHKAIIN — TEMIIepaTypa B rpaxycax Llenbcus.

15

10

anp MaH HIOH MKV aBI CeH ‘WEW

Omnpeznenute 1O AUarpaMMe HANMEHBIIYIO CPETHEMECTIHYIO TEMIIEPaTypy BO
Bropoii nonoBuHe 1976 rona. OtBer paiite B rpagycax Llenbcus.

OTBeET:

ITyTtemecTBeHHUK N3 MOCKBBI XOUET MOCETUTH YEThIPE TOpoa 30JI0TOTO KOJIbLA
Poccuu: Baanumup, Spocnasns, Cy3aans u PoctoB Benukuii. TypareHTcTBO
MpeJyIaraeT MapIIpyThl C MOCEIICHHEM HEKOTOPBIX TOPOIOB 30JI0TOrO KOJBIIA.
CBeZieHHsI 0 CTOMMOCTH OMJICTOB M MapIIpyTax MPEICTaBICHBI B TAOIHUIIC.

Homep Mapuipyta Mocaunamue ropada Cronmocts (py6.)
1 [Fipocnanrs 1700
12 ICyanans, Apocnaans 2650
13 Bnagumep, Cyanans 2250
b Bnagsmig, Poctos 2150
15 (Hpocnsers, Snagumnp, PocToe (3550
[6 ICyanans, PocTos 2300

Kakne MapmpyTsl JOIDKEH BBIOpATh Iy TEIIECTBEHHHK, YTOOBI MOOBIBATH BO BCEX
4eThIpEX ropojiax u 3arpatutb Menee 5000 pyOueit?

B oTBete ykaxkuTe kakoi-HUOYAb OJMH HAOOP HOMEPOB MapuIpyToB 0e3
HpOGeJ’IOB, 3aIATBIX U JPYTUX TOTIOJTHUTECIBHBIX CUMBOJIOB.

OTBeT:
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B 6ax, nmeromuii popmy npsSMON IPU3MBL, HATUTO 5 11 BoAsL. [locite momHOoTo
MIOTPYKEHHSI B BOY JIETaJIN YPOBEHBb BOIBI B Oake monusuics B 1,4 pasa.
Hatinure 066éM netamu. OTBeT gaidTe B KyOMUECKNX CAHTUMETPAx, 3Has, U4TO B
orxHoM yutpe 1000 KyOUdIecKux CaHTHMETPOB.
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OTBeT:
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Ha pucyHke Toukamu okazaHo aTMoc(epHoe naBieHue B ropone N Ha

MIPOTSDKEHUH TPEX CYTOK ¢ 4 1o 6 ampenst 2013 roxa. B TedeHue cyTok paBieHne

mmepsiercs 4 paza: B 00:00, 8 06:00, B 12:00 u B 18:00.

o ropu3oHTaNM yKa3pIBaeTCsA BPeMsI CyTOK U [jaTa, [0 BEPTHKAIN — AaBICHHUE B

MWUIMMETpax pTyTHOTO croba. I[J'IS[ HarjiiAHOCTHU TOYKHU COCIUHCHBI JIMHUECH.

/

/

8

75
74
4
2

0:00 6:00 12:0018:00 0:00 6:00 12:00 18:00 0:00 6:00 12:00 18:00 0:00

4 anpens

5 anpens 6 anpens

[Nonp3ysich pUCYHKOM, ITOCTABETE B COOTBETCTBHE KAXKAOMY M3 yKa3aHHBIX
NIEpPHUO0B BPEMEHH XapaKTEPHCTHKY aTrMoc(epHoro naBieHus B ropoae N B

TCUCHHC 3TOr'0 nepuoaa

HOEPHUO/JbI BPEMEHU XAPAKTEPUCTUKH

A) ytpo 4 ampenst (c 6 mo 12 1) naBneHne HE MEHUIOCH U OBLIO BhIIIE 764
JacoB) MM PT. CT.

B) ytpo 5 ampens (¢ 6 mo 12 2) naBIeHHUE POCIIO

4acoB)

B) yrpo 6 ampens (¢ 6 go 12 3) maBieHUE HE MEHSIIOCH U OBLIO HIbKe 760
4acoB) MM pT. CT.

I') news 6 anpens (¢ 12 mo 18 4) naBleHHE T1a1ATI0

JacoB)

B tabnuiie mox kax ol OYKBOM YKaXUTE COOTBETCTBYIOIIHIA HOMED.

OTBeT:

A

b|B

r
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B yron C, paBHbIi 79°, BHcaHa OKPYXKHOCTh C LEHTpOM O, KOTOpas KacaeTcs
CTOpOH yria B Toukax A u B. Haiinute yron AOB. OTBer maiiTe B rpagycax.

A
Q

c B

OTBeT:

CropoHa OCHOBaHUS NPaBHILHON TpeyronbHoM nmpusMsl ABCA,B;C; paBHa 4, a
BBICOTA 9TOi Mpu3MEI paBHa 4v/3. Haitnure 06béM npusmbt ABCA, B, C;.

Al C‘l

— - -l — -

OTBeT:
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KaxoMy 13 4eThIpEX HEPaBEHCTB B JIEBOM CTOJIOIE COOTBETCTBYET OJIHO M3

PELICHUH B IPaBOM CTOJIONE. Y CTAHOBUTE COOTBETCTBHE MEXIy HEPAaBEHCTBAMHU

U X pEIICHUSAMH.

HEPABEHCTBA PEHIEHUA
A) logs(x —3) <1 D3<x<6ummx>6
B) 57%+2 > 0,2 2)3<x<6
x—3 3x<3
B) ———=>0
SRR
NDx—-6)(x—3)>0 4)x <3ummx>6

Brommure B npuBeI€HHYIO B OTBETE TAONHUILY 1O KaXKA0H OYKBOU
COOTBETCTBYIOIIHI PELICHHIO HOMEP.

Omer:| A| B| B| T

B xuibIx J0Max, B KOTOPBIX 0OJIbIE 5 3Taxel, ycTaHOBICH JTU(T. Brioepure
YTBEPIKAEHHS, KOTOPbIE BEPHBI [TPU MPHUBEAEHHOM YCIOBHH.

1) Eciiu B jome HeT nudta, TO B 3TOM JJoMe OOJIbIie 6 ITaKei.
2) Ecimu B oMe g Ta HET, TO B 3TOM JJOME MEHBIIE 6 dTaKei.
3) Ecni B nome Oombime 8 3Taxkeid, To B HEM HET TUPTa.
4) Ecimu B moMe OoutbIie 7 3Taxei, To B HEM eCThb JIUQT.

B otBeTte 3anmmmnTe HOMepa BEIOPAaHHBIX YTBEPXKICHHUH O3 MpoOeNoB, 3ansThIX
U IpYTHUX JOMOJTHUTEIBHBIX CHMBOJIOB.

OTBeT:

Beruepknure B unciie 75416303 Tpu mudpsl Tak, YT00BI TOJTyYHBIIEECS YUCIIO
nenuioch Ha 30. B oTBeTe ykakuTe Kakoe-HHOY/Ib OJHO MOIyYHUBILEECS YHUCIIO.

OTBeT:
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X03sIMH IOTOBOPHIICS C PA0OYHMH, YTO OHH BBIKOIIAIOT €My KOJIOAEI] Ha
CIIEIYIOIINX YCIIOBHSIX: 3a IMIEPBBIH MeTp OH 3arutatuT uM 4200 pybreit, a 3a
KaIblii cenyrommii Metp — Ha 1300 pyOumeii OombIie, 9eM 3a IMpe bl Iy IHi.
CKOJBKO pyOJeii X031H T0JDKeH OyIeT 3aIIaTuTh pabodnM, eciIu OHU
BBIKOIIAIOT KoJIoJiell TiyonHo# 11 merpos?

OTBeT:

O npoekre «IIpooublii EI'D ka:xayio Henxear0»
JlaHHBIIl KMM COCTaBIJIEH KOMaH/I01 BCEPOCCUNUCKOT0 BOJIOHTEPCKOIO MPOEKTA
«EI'D 100 6autos» https://vk.com/egel00ballov u 6e3B03me3aHO
pacmpocTpaHsIeTcs A TI00BIX HEKOMMEPUECKIX 00pa30BaTeIbHBIX IIeTei.

Hamiu omin6ky B Bapuanre?
Hanummure HaM, moxkanyiicTa, 1 Mbl 00513aTeJILHO eé ncnpapum!
Jas 3ameuanuii 1 moskejaanuii: https://vk.com/topic-10175642 35994898
(TakKe JOCTYIHbI IPyrue BAPUAHTHI VI CKAYNBAHNSA)

COCTABUTEJIb BAPUAHTA:

®UO: | Esrenuii [Tudarop

Ipeamer: | Maremaruka

Crax: 6 ser peHeTHTOpCKOﬁ JACATCIBHOCTHU

Peraqun: | OcHoBaTesb 1 pykoBoautenb npoekta lllkomna [Tudaropa

Axkaynrt BK: | https://vk.com/eugenel0

~
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Caifr u nom.
nadopmamusi: | https://youtube.com/Ilkonalludaropa
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CucreMa oleHMBAHMSA YK3aMEHAIMOHHOI padoThHI MO0 MaTeMaTHKe
(0a30BbIii ypOBEeHB)
[IpaBuibHOE pelieHne Kaxaoro u3 3aganuii 1-20 oneHuBaercs 1 6amiom.
3amaHWe CUYHWTaeTCS BBIIONHCHHBIM BEPHO, €CIHM OSK3aMEHYEeMBIH  [ai
MIPaBWIbHBII
OTBET B BHJIE [IEJIOT0 YUCJIA HJIH KOHCYHOW JCCATUUHOM APOOH, WIH
MOCJIEIOBATEILHOCTH U DP.

No

3aJJaHMs Orser
1 4
2 25
3 2500
4 4
5 9
6 85
7 4
8 12
9 4123
10 0,2
11 -5
12 24
13 2000
14 3214
15 101
16 48
17 2314
18 23
19 75630 nu 54630 umu 74160 unu 51630

wim 74130

20 117700
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