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EAvHbI rocyaapcTBeHHbI ak3ameH. MNpumepbl 3agaHun

MATEMATWKA. Ba3oBbii ypoBeHb 1/ 6

Enunslii rocynapcerBennsblii 3x3amen no MATEMATUKE

Ba3oBblii ypoBeHb

CrnpaBoYHble MaTePHAJIBI

Aunre0pa
Tabnuua kBaapaToB nenslx yucen ot 0 1o 99
E nuHAIEI

fecamsnt 5T T 2 [ 3 [ 4 | 5 6] 780
0 0 1 4 9 16 | 25 36 | 49 64 81
1 100 | 121 | 144 | 169 | 196 | 225 | 256 | 289 | 324 | 36l
2 400 | 441 | 484 | 529 | 576 | 625 | 676 | 729 | 784 | 841
3 900 | 961 | 1024|1089 | 1156 | 1225|1296 | 1369 | 1444 | 1521
4 1600 | 1681 | 1764 | 1849 | 1936 | 2025 | 2116 | 2209 | 2304 | 2401
5 2500 | 2601 | 2704 | 2809 | 2916 | 3025 | 3136 | 3249 | 3364 | 3481
6 3600 | 3721 | 3844 | 3969 | 4096 | 4225 | 4356 | 4489 | 4624 | 4761
7 4900 | 5041 | 5184 | 5329 | 5476 | 5625 | 5776 | 5929 | 6084 | 6241
8 6400 | 6561 | 6724 | 6889 | 7056 | 7225 | 7396 | 7569 | 7744 | 7921
9 8100 | 8281 | 8464 | 8649 | 8836 | 9025 | 9216 | 9409 | 9604 | 9801

CaoticTBa apu(METHIECKOTO KBaAPATHOTO KOPHS

Vab=~a -Nb npu a=0, >0 %=% npu a0, b>0

2
Kopnu kBagpatHoro ypasHeHus ax +bx+c=0, a#0

X

xz—% npu b* —4dac=0

DopMyIIbl COKPAIIEHHOTO YMHOKEHHS

(a+b)’=a’+2ab+b’

(a—b)’=a’~2ab+b

2

a’-b’=(a+b)(a-b)

2 2
S b+ b—4
:%, x2=¥ npn 5% —4ac >0
a a
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Cmenens u nozapugpm

CBoiicTBa cTeneHn CoiicTBa norapudma

mpu a>0, b>0 npu a>0,a#1,5>0, x>0, y>0
" 2% alogab:b
e e
a:l —g" " log, (xy)=log,x+log, y
a

log, (%j =log,x—log,y

1ogabk =klog, b

I'eomerpus

CpenHsist TMHUS TPEYTroJbHHUKA U TPaNeluu

B C BC|| AD
MN — cp. nuH. % MN — cp. nuH.
v N MNl4C u N MN| 4D
v < AC % yy = BC+ 4D
2 2
A C A D

JnnHa okpyxkHoctn  C =2nr
IInomane xkpyra S=nr

b

OrnurcaHHas U BIIMCAHHAS OKPY>XHOCTHU NPABUJIIBHOI'O TPEYTOJIbHUKA

R:—a\/g r':a\/E
3 n \¢ 6
VA : a3
v 4 2
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EAvHbI rocyaapcTBeHHbI ak3ameH. MNpumepbl 3agaHun MATEMATWKA. Ba3oBbii ypoBeHb 2 /6

IThowaou gucyp Tpuronomerpuyeckue pyHKIHA
[apannenorpamm TpeyroabHUK [IpsMOYTONBHBIN TPEYTOIIBHUK Tpuronomerpudeckas OKpyKHOCTb
1 A
b/ 1 S=ah, b S_Eaha sina =2 P, =
Y ’ S =absiny . c u ¢ K~ -{sina
E— 4 S:Eabsmy cosa=2 ! no -
c cosa 1
a
Tpanewus Pom6 b tga= > /
b

d,, d, — nuaroHamu

h s=2 ;b -h 4% S 1 dod OCHOBHOE TPUTOHOMETPUIECKOE TOXKIECTBO: sino+cos a=1
%%
Ta Hexoropble 3Ha4eHUS! TPUTOHOMETPHUECKUX (PYyHKIMH
0 T T L m 3n ’
ITnowadu nosepxrnocmeit u 06vémol men o | PaAHaHBl 3 4 3 2 T > T
rpagycel | 0° 30° 45° 60° 90° | 180° | 270° | 360°
[IpssMoyTONIBHBINM apasuIeIenuIe], [Ipsimast mpusma 1 J2 NG
| sina 0 - - - 1 0 -1 0
l : 2 2 2
| : V3| A2 1 1
o | V = abe k| V=S,h cosa V Vi A A 3 0 0 1
o= y |
/b SN tga 0 ﬁ 1 J3 — 0 — 0
a — a 3
Iupamuna Konyc DyHKINH
1 2 Jluneitnas GyHKIUS I'eomeTpryeckuid CMbICI POU3BOAHON
1 V==mnrh Vi Vi
V= 2 S, 3 L ;
S gor =1l N L PZ '\La
y=kx+b T T T AT NI
L1 : N\
T N
Lnnusap lap | P / y=£(x) ~
by .
0

o . o f .
4 A P 0 v X X
V=m’h V=§7tr3 ¥ - ;
S ior =21rh ' M3 k=tga S'(xp)=tga
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Bapuant Ne 1

HMHcTpykums Mo BHINOJHEHHIO padoThI

Pabota Bximouaet B ce0s 20 3amaHuii.

Ha Beimonaenue padbotst orBoautcs 3 yaca (180 MuHyT).

OTBeThl K 3aJaHUSAM 3alKCHIBAIOTCS MO TNPHUBEIEHHBIM HKXKE 00pasiaMm
B BHJC YHCIa HIM TmocienoBarenbHocTH 1u¢p. CHavana 3aldIluTe OTBETHI
K 3aJaHdsAM B IOJie OTBETAa B TEKCTE PabOTHI, a 3aTeM MNEpPEHEeCUTE MX B OJaHK
orBeToB Ne | cripaBa OT HOMepa COOTBETCTBYIOIIETO 3alaHHUI.

5_076

Ecnu oTBeTOM SIBISETCS MOCIEAOBATETBHOCTh IHUGP, KaK B MPUBEAEHHOM HIXKE
opuMepe, TO 3alMIIUTE 3Ty IOCIEIOBaTelbHOCT, B OyaHK 0TBeTOB Nel
0e3 npo0eIoB, 3aMAThIX U IPYTHX JOIOIHUTEIbHBIX CHUMBOJIOB.

-06 .

OTtBeT:

A|B|B|T
OTBeT:43]2

34312

Bce Onmanku EI'D  3amonmssiorcss  SIpKUMH  YEPHBIMH
JlomyckaeTcst HCHONIb30BaHKE T'eIeBOH MM KaNMILIAPHOHN PydKH.

IIpu BBINOMHEHMM 3aJaHUI MOXHO II0Jb30BAThCS UYEPHOBUKOM. 3alMcH
B YEPHOBHKE, 2 TAK/Ke B TEKCTe KOHTPOJIbHBIX H3MEePUTEILHBIX MATEPHAIOB
He YYNTHIBAIOTCS NPH OLICHABAHUH PadoOTHI.

bamutsl, momydeHHBle Bamu 3a BBINONHCHHBIC 3aJaHHS, CyMMHPYIOTCS.
IMocrapaiiTech BBIIOIHUTH KaK MOXHO OoJibllle 3ajJaHuil U HaOpaTh HauOoubIIce
KOJMYECTBO OaNioB.

ITocne 3aBepmieHus: pabOTHI IPOBEPHTE, YTOOBI OTBET Ha KaXKAO€ 3aJaHue
B Oianke orBeToB Ne 1 OBLI 3amMCaH I10]] IPaBUIIBHEIM HOMEPOM.

YEPHUIIAMH.

Kenaem ycnexa!

© 2019 depepanbHas cnyx6a no Haasopy B cchepe obpasoBaHus n Hayku Poccuiickont Peaepaumm
KonupoBaHue He gonyckaeTcs

Omeemom K Kaxucoomy 3a0aHuUI0 AGNAEMCA KOHEYHAA JecAmudHas opoos, uuu
yenoe yucuo, unu nociedosamenvrocmy yugp. Omeem crnauana 3anuuiume
6 none omeema 6 mexkcme padomwl, a 3amem nepenecume 6 bIIAHK
OTBETOB Ne 1 cnpaea om nomepa coomeemcmeyiowieco 3aoanus. Kasxcoyio
yugpy, 3HAK «MUHYCY U 3ANAMYI0O RUWUmMe 6 OMOEIbHOU KlemouKe
6 coomeemcmeuu ¢ npugeoéHHviMu 6 Onanke oopasyamu. Eounuuypl usmepenuii
nucamo He HYHCHO.

Haiigute 3HaueHne BeIpakeHUS

OT1BeT:

Haiinure 3HaueHHe BBIPAXKCHUS (5 10° ) . ( 1,7-10° 3 )

OTBeT:

Exxemecsunas muiata 3a TenedoH cocraniuseT 350 py6uneit. B cnenyromem roay ona
yBenuuutcsd Ha 4%. Ckonbko pyOiel OyZeT cCOCTaBIATh €XeMecsdHas IulaTa
3a Tene(oH B CIEAYIOIIEM roay?

OTBeT:

CkopocTh KaMHs (B M/C), TIaJAtOIIETO C BBICOTHI A (B M), B MOMEHT yapa O 3eMJI0
MOXKHO HaiiTu mo Qopmyne v=./2gh. Haiimure ckopocts (B M/C), C KOTOpOI
yZIapuTCs 0 3eMJII0 KaMeHb, nafaoumi ¢ BeicoTsl 40 M. Cunraiite, 4TO ycKOpeHHe

CBOOOIHOTO MaJieHus] g paBHO 9,8 M/Cz.

OTtBeT:

Jo1

10

Haiinure sino, eciau cosol = n0°<0<90°.

OtBeT:

L2G1666¢20 oN INUA



EAvHbI rocyaapcTBeHHbI ak3ameH. MNpumepbl 3agaHun MATEMATWKA. Ba3oBbii ypoBeHb 4 /6

CToMMOCTb IPOE3AHOro OuineTa Ha Mecsl coctanisieTr 1150 pyOneii, a croumocts
Ounera Ha onHy moe3aky — 40 pyOmei. AHS Kynuiaa HpOe3gHOH M caenana
3a mecar 37 noe3nok. Ha ckonbko pyOuieit Oosbiie OHa ObI MOTpaTUIIa, eCl Obl
MOKYyTana OHMIIETHI HA OJHY HOe3Ky?

OTtBeT:

Haiinure kopens ypasuenust —3+4(—7+5x)=9x-9.

OT1BeT:

JlauHblii  y4acTOK uMeeT (OpMY NPSIMOYTOJBHUKA, 40 m
CTOpOHBI KOTOporo paBHbl 35M u 40m. [owm,
PAacIoNIOKEHHBI Ha y4YacTKe, Ha IJIaHE TaKKe MMEeT
(hopMy IpsIMOYTOJIBHHKA, CTOPOHBI KOTOPOTO PaBHBI 7 M 6M
u 6 M. HaiiuTe mromiaap octaBuieics 4acTu yyactka, |35 M 7 M |:|
He 3aHATOM nmomoM. OTBeT nmadiTe B KBaApaTHBIX
MeTpax.

OT1BeT:

VYcTaHOBUTE COOTBETCTBUE MEXKAY BEIUYUHAMU U UX BO3MOXHBIMHU 3HAUCHUSMU!
K Ka)XIOMy 2JI€MEHTY MEepBOro CTONOIa MomxOepuTe COOTBETCTBYIOIIUNA IJIEMEHT
U3 BTOPOTO CTONIONA.

BEJIMYNHBI 3HAYEHUWA
A) Macca CIIesIoro rpenkoro opexa 1) 8T
Bb) Macca rpy30B0i MalllUHEL 2) 10r
B) macca cobakn 3) 20 mr
I') macca H0XKIeBOH Karuu 4) 12 xr

B tabnuue noj xaxaoi OyKBOH, COOTBETCTBYIOLICH BEIUYHHE, YKAKUTE HOMEp €6
BO3MOXHOTO 3HAUEHHUS.

A|B|B|T

OTtBeT:

© 2019 depepanbHas cnyx6a no Haasopy B cchepe obpasoBaHus n Hayku Poccuiickont Peaepaumm
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B ciyuaiiHOM 3KCIEpUMEHTE CUMMETPUYHYI0 MOHETY OpocaroT aABaxkabl. Halnute

BCPOATHOCTH TOI'O, YTO PCIIKaA BBINNAACT POBHO OJUH pas.

OTBeT:

B tabmmme mnpuBeneHsl pa3Mepsl MTpadoB 3a MPEBBHINICHHE MaKCHMAlIbHOM
pa3pelEHHoi ckopocTH, 3ahMKCUPOBAHHOE C IOMOIIBIO CPEJCTB aBTOMATHUECKOM
¢uKcanuy, ycTaHOBIEHHBIE Ha Tepputopuu Poccun ¢ 1 centsiops 2013 roxa.

ITpeBblIeHHE CKOPOCTH, KM/4 2140 | 41-60 | 61-80 81 u Gonee

Pasmep 1mrpaga, pyo6. 500 1000 2000 5000

OmpenenuTe ¢ TOMONIBIO TaOIHIBI, KaKoH mTpad TOJDKEH 3aIlIaTHUTh Biajeser
aBTOMOOMIS, 3a)MKCHUPOBAHHAs CKOPOCTh KOTOPOro cocTaBwia 75 Km/4
Ha y4YacTKe JOPOTM C MaKCUMaJbHOH pa3peléHHoil ckopocThio 40 km/u. OTBeT
Jaite B pyossx.

O1BeT:

L2G1666¢20 oN INUA



EAvHbI rocyaapcTBeHHbI ak3ameH. MNpumepbl 3agaHun MATEMATWKA. Ba3oBbii ypoBeHb 5/ 6

Jnst o6ciny>KuBaHUS MEXIyHApOJHOTO CEMHHAapa HEOOXOAUMO coOpaTh IPYIILy

TICPEBOAYHKOB. CBC,}ICHI/IF{ 0 KaHauaaTax rnpeacTaBJICHBI B Ta6HI/IHC.

Howmep nepeBomunka S3pIKH CT((I))I%?CBT;JS;}T
1 AHrmiickuit 2000
2 ®DpaHIry3cKuil, HCIAaHCKUI 5950
3 Ppaniy3ckuit 3050
4 Hewmernxuit 4000
5 Hcnanckuii, HeMEIKHi 6800
6 DpaHILy3CKUH, aHITHICKUI 6100

[onb3ysce Tabnuue, codepure XoTs Obl OIHY TPYIILY, B KOTOPOH NMEPEBOIUUKH
BMECTC BJIaJICIOT BCEMU YETBIPbMS A3bIKaAMU: aHFHMﬁCKHM, HEMCLKHM, UCIITAHCKHUM
1 (paHIy3CKUM, a CyMMapHasi CTOMMOCTb X yciyr He npeBsitnaeT 12 000 pyoneit
B JICHb.

B orBere ykaxure Kakoi-HHOyIb OJMH HAOOp HOMEpPOB IIEPEBOJYHKOB
663 np06en0B, 3aIATBIX U APYTUX JONOJIHUTEIIBHBIX CHUMBOJIOB.

Ortgert:
B cocyne, nmeromeM hopMy KOHyca, YPOBEHb >KHIKOCTH o
JOCTUTAET % BbicoTBl. OO0BEM cocyna paer 1080 mur.

Haiigute 00BbéM HamuToM skuakoctu. OTBer nmaiTe

B MUJIJTMJIUTpPax.

O1BeT:

© 2019 depepanbHas cnyx6a no Haasopy B cchepe obpasoBaHus n Hayku Poccuiickont Peaepaumm
KonupoBaHue He gonyckaeTcs

Ha PUCYHKE TOYKaMHU IOKa3aHa CPpEAHECYTOYHAsA TEMIICpaTypa BO3ayXa B MockBe

B sauBape 2011 roma. Ilo ropusoHTamu yKas3bIBalOTCA 4YHUCIAa MeECHLa,
[0 BepTHKaNIu — Temieparypa B rpagycax Llembcus. [lns HarasgHOCTH TOYKH
coeluHeHbl JMHUEH. ['paHULbl NEPHONOB BPEMEHH IOKa3aHbl IITPUXOBBIMU
JIMHUSAMU.

2777777”777I777 777777I777777777l7 7777777}77777
-2 : : : :

_4 ”l(””’”i’ T I’””””T f/t
N T ey
_8 L;j T ;;:;:;jr ’;:;;:%ilj’ :;II ;j;
10 e A
—-16 + + + *

1 3 5 7 9 11 13 1517 19 21 23 25 27 29 31

[Monp3ysch pPUCYHKOM, MOCTaBbTE B COOTBETCTBHUE KAXKAOMY M3 YKa3aHHBIX
NIEPUOJI0B BPEMEHU XapaKTEPUCTUKY U3MEHEHUS TeMIIepaTyphl.

IMEPHOJABI BPEMEHU XAPAKTEPUCTUKHU
A) 1-7 auBaps 1) B KOHIle Iepruoza HaOIIOJANCs POCT
b) 8-14 suBaps CpeHECYTOYHOI TeMIIEpaTyphbl
B) 15-21 suBaps 2) B KOHLE IIEPUOJIA CPEAHECYTOYHAS

I') 22-28 sHBaps TEMIIEpaTypa He MEHAJIAch

3) cpenHecyTO4YHas TeMIlepaTypa JOCTHUIIIA
MECSYHOI'O MUHUMYyMa

4) cpeaHecyTOYHas TeMIepaTypa JIOCTUIIIA

MECAYHOI'0 MakKCuMyMa

B Tabnuie nmox kaxaoi OyKBOI yKaKUTE COOTBETCTBYIOIIUA HOMED.

A|/B|B|T

OT1BeT:

L2G1666¢20 oN INUA



EAvHbI rocyaapcTBeHHbI ak3ameH. MNpumepbl 3agaHun MATEMATWKA. Ba3oBbii ypoBeHb 6/ 6

B tpeyronbnuke ABC wu3BectHO, uto AB=BC=15, B
AC =18. Haitnure anuny Meauansl BM .

OTtBeT:

B ocuHoBanum nupamuael  SABC  7eXKUT  IpaBUIIBHBIN S
tpeyroiabauk ABC co cropoHoit 6, a GokoBoe pebpo SA

MEPIEHIUKYISIPHO OCHOBaHHIO U paBHO 6+ 3 . Haiiaure 00bEM

SABC. C
TUPaMUJIBI 48

OT1BeT: . B

Ha xoopauHaTHO TpsIMOI oT™MeueHo uncino m utouku A, B, Cu D.
| A \B | m C | l)-)
1o —o+® —®

-1 0 1 2 3 4 5

Ka)KﬂOﬁ TOYKE COOTBETCTBYET OJHO M3 YUCCII B IIPaBOM CTOJ'I6IIC. YcraHnoBure
COOTBETCTBHUC MCKIAY YKa3aHHbIMH TOUYKaMU U YHUCIIaMU.

TOYKH YHUCIIA
A ) Jm-1
lé 2) m’

D 3) ’2‘2
4) E

B Ta6J'II/IHC JUTSL KQXI0W TOUKH YKaXUTE€ HOMEP COOTBECTCTBYIOLICTO YHUCIIA.

A|B|C|D

OTtBeT:

© 2019 depepanbHas cnyx6a no Haasopy B cchepe obpasoBaHus n Hayku Poccuiickont Peaepaumm
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Korna kaxas-HuOyIb» Kolika HAET o 3a0opy, cobaka XKyuka, kuBymas B Oyake

BO3JE JI0Ma, 00s3aTesIbHO JIaeT. BriOepuTe Bce YTBEpIKAEHMS, KOTOPHIE BEPHBI
IIPU NIPUBEIEHHOM YCIOBHU.

1) Ecnm XKyuka He naeT, 3HaUHT, 10 3200py UIET KOLIKA.

2) Ecnm )Kydka MOJIYUT, 3HAYMT, KOIIKA 110 3a00py HE HIET.
3) Ecmm o 3a60py unér cmamckas komka, JKydka He Jaer.

4) Ecmu no 3a60py noiaér komka Myecs, JKyuka OyzeT 1asTh.

B otBere 3anumure HOMCEpa BLI6paHHLIX yTBep)K,HeHI/Iﬁ 0e3 HpO6eJ’IOB, 3aIAThIX
" JPpYTUX OJONOJIHUTEIIBHBIX CUMBOJIOB.

OT1BeT:

Brruepkaute B uncie 47295782 tpu mudphl Tak, 4TOOBI MOTYyYHBILIEECS YHCIO
nenunock Ha 18. B oTBeTe ykaxkuTe Kakoe-HHOYAb OJHO ITOIyYHBIIEECs YHCTO.

OTtBeT:

Ha nanke oTMe4eHBI IONEPEUHBIE JIMHUM KPACHOIO, XKEITOr0 U 3€IEHOrO IBETA.
Ecnmu pacnunuTe manky Ho KpacHbIM JIMHHSAM, IOnyduTcs 15 KyckoB, ecnu
Mo XKENTBIM — 5 KYCKOB, a €ClH 1O 3eNEHBIM — 7 KycKOB. CKOJBKO KyCKOB
HOJTYYHUTCS, €CIM PACIIINTG NAIIKY 110 JHMHUAM BCeX TPEX LBETOB?

OTtBeT:

L2G1666¢20 oN INUA

He 3abyobme nepenecmu e6ce omeemwvt 6 Onank omeemog Ne 1
6 coomeemcmeuu ¢ UHCMpYKyueil no 6bINOTHEHUIO padombl.
IIposepvme, umoovl Kadxcowvlii omeem OblL1 3ANUCAH 8 CHIPOKE C HOMEPOM

coomeemcmeyrouieco 3a0anus.




Oprasu3aTopy B ayIUTOPUH

Jnis sxenipecc-mipoBepky kauecTsa neuatu MK ybeaurech, 4To Ha TaHHOM JIMCTE:

1) medvaTh BBHIMOJHEHA PABHOMEPHO — 0€3 OeNbIX MM TEMHBIX MOJIOC 1O JIKCTY;
2) TEKCT YETKHIA U JIETKO YNTACMBbIif;

3) 3alIUTHBIC 3HAKW YE€TKO BUIHEI U HE 3aTPYAHAIOT YTCHUC TCKCTA.

YyacTHHKY IK3aMeHa

Voenurecs B ueixoctaoctu UK:

1) BHUMaTENbHO pacCMOTpHTE NU(POBBIE 3HAYCHUS IITPUXKOA Ha OJIaHKE perucTpauy 1 yHukanbHbeiii Homep KM Ha nmucrax ¢ KUM;

2) YIOCTOBEPHTECHh B TOM, YTO Ha JAHHOM JIMCTE OTPAXKECHBI IU(PPOBBIC 3HAUCHHUS IITPUXKO/1a OTaHKa PETUCTPALMK U YHUKaIbHBI HOoMep KM
Bamero UK;

3) ymocToBEephTECh, UTO YKa3aHHbBIC IIM(DPOBHIC 3HAYCHHUST COBIIAIH.

B cnydae HecoBmaieHust ykazaHHBIX IU(PPOBBIX 3HAYCHUH CIIETYET OOPATUTHCS K OPraHU3aTOPy B ayJUTOPUU U TIOMydnTh apyrou UK.



