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EAvHbI rocyaapcTBeHHbI ak3ameH. MNpumepbl 3agaHun

MATEMATWKA. Ba3oBbii ypoBeHb 1/ 6

Enunslii rocynapcerBennsblii 3x3amen no MATEMATUKE

Ba3oBblii ypoBeHb

CrnpaBoYHbie MAaTePHAJIBI

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

feeamst 5T T2 [ 3 [ 4 | 5 1 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
Y/ 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 -\b 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)2=a2—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
a—n =Ln alogab:b
n m_  n+m lOgalI:l

a =a log,1=0
am —g"" log, (xy)=log,x+log, y
a X
(n)m - loga(—jzlogax—logay
a =a y

k

(ab)'=a"-b" log,b” =klog, b

n n
2} 4
(b) bn
I'eomerpus

CpenHsist TMHUS TPEYTOJbHHUKA 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>XXHOCTHU 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 [IpsAMOYTONBHBIN TPEYTOIBHHUK 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: sin’o+cos a=1
%%
Ta Hexoropble 3Ha4eHUS] TPUTOHOMETPHUYECKUX (PYyHKIMN
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 IPOU3BOAHON
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
Lnusap lap | P / y=£(x) ~
by .
0

o . o f .
4 A P 0 v X X
V=m’h V=§7tr3 ¥ - ;
S ior =21rh ' \YAYA: k=tga S'(xp)=tga
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Bapuant Ne 2

I/IHCprKHHﬂ O BBINMMOJHCHUIO paﬁOTLl

Pabora Briouaer B ce0st 20 3a1aHU.

Ha Beinonuenue padotel otBoauTcs 3 yaca (180 MuHyT).

OTBeThl K 3aJaHUSAM 3alHCHIBAIOTCSA MO TPHUBEIEHHBIM HKXE OOpasiam
B BHJC YHCIA HIH TMocienoBarenbHocTH 1u¢p. CHavana 3amdIldTe OTBETHI
K 3aJaHdsM B IIOJIe OTBETA B TEKCTE PadOTHI, a 3aTeM NepeHecUTe UX B OJaHK
oTtBeToB Ne 1 cripaBa OT HOMepa COOTBETCTBYIOIIETO 3aJaHUS.

5_076

Ecnu orBeTOoM SIBIISIETCSL MOCTIEI0BATEIBHOCTh I.[I/I(bp, KakK B HpI/IBe,I[éHHOM HHXKE
npuMepe, TO 3alUIIUTE J3TY MOCICAOBATCIBHOCTL B OmaHk oTBeToB Ne 1
0e3 HpO6GHOB, 3aIlTBIX U APYTUX AJOMNOJIHUTEIIBHBIX CHUMBOJIOB.

-06 .

OTtBeT:

A|b|B|T
OrBer: 43]2 HL'3|2

Bce Omamkm EI'D  3amomHSIOTCS  SAPKUMH — Y€PHBIME
Jlonyckaercst HCIOIb30BaHKUE TeI€BOM WM KaMIUISIPHON PYYKH.

IIpn BBIMONHEHUM 3aJaHM MOXKHO IOJIB30BAaThCSI YEPHOBHUKOM. 3ammcu
B YEPHOBHKE, 2 TAK)KE B TEKCTe KOHTPOJbHBIX M3MEPUTEJbHBIX MATEPHAJIOB
He YYUTHIBAKTCS NPU OLIEHHBAHUU PAa0OTHI.

Bannel, monmydyenHsle Bamu 3a BBINONIHEHHBIE 3alaHUs, CYMMHPYIOTCS.
IMocrapaiiTech BBIMOJIHUTH KaK MOXKHO OOJbIIe 3aaHUi U HAOpaTh HauOOJIbIICe
KOJINYECTBO OaIIoB.

Iocne 3aBepmieHnst pabOTHI IPOBEPHTE, YTOOBI OTBET Ha KaKI0€ 3aJaHue
B O1aHke oTBeTOB Ne 1 ObLT 3amucaH 1Mo MpaBUIbHBIM HOMEPOM.

YCpHUIIaMU.

Kenaem ycnexa!

© 2019 depepanbHas cnyx6a no Haasopy B cchepe obpasoBaHus n Hayku Poccuiickont Peaepaumm
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Omeemom K Kaxucoomy 3a0aHUI0 AGNAEMCA KOHEYHAA 0ecAmudHas opoos, uuu
yenoe yucuo, unu nociedosamenvrocmy yugp. Omeem crnauana 3anuuiume
6 none omeema 6 mexkcme padomvl, 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 ¢ npugedéHnvimu 6 Onanke oopasyamu. Eounuuyp usmepenuii
nucamo He HYHCHO.

Haitnure 3Hauenue Boipaxenus (5,3 —2,8)-38.

OTBeT:

6

Haiiure 3sHaueHne BBIpaXCHUS —

2471

OTBeT:

IIpuzépaMu TOPOJCKON ONUMIMAIABI 10 MaTeMaTHKEe CTald 36 ydJauuxcs,
YTo coctaBwiIo 6% OT uYucina y4acTHHUKOB. CKOJBKO YENIOBEK Y4acTBOBAIIO
B oJiuMnuazne?

OTtBeT:

.. 1 .
[Tnomanp 4eThIpEXyroibHUKAa MOXKHO BBIYMCIHTH N0 (Gopmyne S :§d1d2 sina,

rae d, v d, — JNUHBI JUaroHaneil 4eTHIPEXYroNbHUKA, O — YTOI MEXIy

anaroHanamu. Ilone3ysace 3Toi dopmynoi, Haiimure miomans S, ecnu d, =4,

. 2
d,=17 ==
5 usino =2

OTtBeT:

Haiiaure 3HaueHue BeIpakeHus log NG 9.

OT1BeT:

9€G1666¢20 oN INUA



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

3a 12 muHyT BenocumeaucT npoexan 4 kuwiomerpa. CKOIBKO KHIOMETPOB
OH TIpOEJIeT 3a 33 MUHYTBHI, €ClI OYJIeT eXaTh C TOH e CKOPOCThIO?

OTtBeT:

Pemute ypaBHenue v 2x—11=3.

OTtBeT:
KBapTupa CcOCTOMT W3 JIByX KOMHAT, 35 3
KyXHH, KOpHIOpa M caHy3/ia (CM. 9epTex).

1-a 2-5

Kyxnus mmeer pasmepbr 4mXx3,5M, BTOpas < | xyxms

KOoMHaTa — 4MX3M, caHy3el HMeeT
pasmepsl 2MX1,5M, muHa Kopugopa 9,5 M.

KOMHara |KOMHara

Haiigure  momans  mepBoi KOMHATBl o [c/y
(B KBaIpaTHBIX METpPax).

KOPHZIOP

1,5

OTBeT:

9,5

VYcTaHOBUTE COOTBETCTBUE MEXKAY BEIMYHMHAMH U MX BO3MOXKHBIMHU 3HAUEHUSMU:
K KaXIOMy 2JI€MEHTY NEpBOro CTOI0Ia MoAOepuTe COOTBETCTBYIOIIUHA JJIEMEHT

13 BTOPOTO CTONOIA.

BEJIMUMHBI SHAYEHUA
A) IIoImaab 3KpaHa MOHHUTOPA KOMIIBIOTEPA 1) 75500 xB. kM
b) momans ropoaa Cankr-Ilerepbypra 2) 1439 kB. kM
B) miomaaps HOI'TS Ha MabLE B3POCIOro 3) 100 kB. MM

EIIOBCKSE, 4) 960 kB. cM

I') mnomans KpacHogapckoro kpas

B tabnune nox kaxaoil OykBod, COOTBETCTBYIOIIEH BETUUMHE, YKaXUTE HOMED €€

BO3MOJKXHOT'O 3HAYCHMUS.

A|b|B|T

OT1BeT:

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

KonmposaHme He gonyckaeTtcs

Ha »sk3amene Oyamer 60 OuneroB, Oxner He Bblyunn 12 u3 Hux. Haiinure
BEPOSITHOCTh TOTO, YTO MY MONAAETCS BEIyYCHHBII OHIICT.

OtBeT:

Ha pucyHke )XMpHBIMH TOYKaMH TOKa3aHa CpeHEMECsIuHas TeMIIepaTypa Bo3ayxa
B Coun 3a xaxeid Mecsity 1920 rona. Ilo ropuzonTany yka3zaHsl HOMepa MECSIICB,
110 BEPTUKAIM — TeMIepaTrypa B rpanycax Llenbcus. [y HarissqHOCTU KUPHBIC
TOYKH COEIVHEHBI JIMHUEH.

24
20
16
12
8
4

Y /
N/

0
1 23456 78 9101112

OmnpenenuTe O PUCYHKY, B KAKOM Mecslle cpefiHeMecsdHas Temrneparypa B Coun
Obu1a HAUMEHBIIIEH 3a JaHHBIN nepruol. B oTBeTe yKakuTe HOMEp 3TOro MecsIa.

OTtBeT:

9€G1666¢20 oN INUA



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

JAmutpuii BaneHTHHOBUY cOOUPAETCsl B TYPUCTHUYECKYIO MOE3AKY Ha TPOE CYTOK
B HEKOTOPBIH ropox. B tabnune nana uHpopManus 0 TOCTUHHULAX B 3TOM Iopoje
€0 CBOOOJHBIMH HOMEPAMH Ha BpPeMsl €T0 MOE3KH.

Haspanue Peiitunr Paccrosinue Ilena Homepa

TOCTHHHIIBI TOCTHHHUIIBI | JIO0 IEHTpaJIbHOM miotaam (kM) | (pyO. 3a CyTKH)
«HOxHasn» 5,4 3,5 2000
«YIOT-ITIOCY 8,8 4.1 3000
«llenTpampHas» 9,0 2.3 3700
«Box3anbHasy 7,2 2,3 3100
«Typuct» 8,6 3,2 2900
«Onpaopagoy 8,7 1,5 4000

Jmutpuili BaneHTHHOBUY XOYET OCTAHOBUTHCS B TOCTHHHUIIE, KOTOPAast HAXOJUTCS
He ganmee 2,5 KM OT LEHTPaJIbHON IUIOMAIN W PEHTHHT KOTOpPOH He Hmke 8,5.
Cpenn TOCTWHUI], YIOBIETBOPSIOMIMX JTHM YCJIOBUSM, BEIOGPUTE TOCTHHUILY
C HaWMeHbIIeH 1eHoiW HoMmepa 3a CyTKH. CKOJBbKO pyOiieil CTOUT INpo)KHBaHHE
B 9TOY TOCTHHHUIIE B T€UEHHE TPEX CYTOK?

OtBeT:

K mpaBunbHON TpeyroiabHOH MpU3Me CO CTOPOHOW OCHOBaHUS,
paBHOW 1, NPUKJICHIH TPABWIGHYIO TPEYTONBHYIO MHPAMHUIY
CO CTOPOHOM OCHOBaHMs, pPaBHOW 1, Tak, YTO OCHOBaHHSA
coBnaigd. CKONBKO IpaHEH y MONyYMBLIETOCS MHOTOIPaHHHKA
(HeBuAMMBIC pEOPA HA PUCYHKE HE N300paKeHbI)?

OT1BeT:

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

Ha rpa(i)HKe 1/1306pa>1<eHa 3aBUCUMOCTb CKOPOCTHU ABHKCHUS peﬁCOBOFO aBTO6yC3

oT BpeMeHH. Ha BepTukaqbHOM OCH OTMEYEHAa CKOPOCTh aBTOOyca B KM/d,

Ha TOPH30HTAJBHOW — BpeMsl B MHHYTaX, NpOIIEAIIee C Hadana IBHKECHHS
aBToOyca.
A
100
80
60 /

\ \
40
-0 |/ [\ \
0 -
0 2 4 6 8 10 12 14 16 18 20 22

IMone3ysick rpaduKoM, NOCTaBbTE B COOTBETCTBUE KaXJOMY HUHTEPBAILy BpEMEHU
XapaKTepUCTHUKY IBHKEHHS aBTOOyCa Ha 3TOM HHTEpBaJe.

MHTEPBAJIBI BPEMEHU XAPAKTEPUCTHUKHA
A) 4-8 muH. 1) aBTOOYC clleNan OCTaHOBKY JUIUTENBHOCTBIO
B) 812 muH. 2 MUHYTBI
B) 12-16 mum. 2) CKOpOCTh aBTOOyca Obla He MEHBIIE
) 18-22 wun. 20 xM/4 Ha BCEM HHTEpBaJIe

3) cKOpocTh aBTOOYcCa ObLIa He OOMbILE
60 kM/4 Ha BCEM MHTEpBaJe

4) aBTOOYC c/eNman OCTaHOBKY JAJUTENBHOCTHIO
poBHO 1 MuHyTa

B tabmure mox kaxxaoi OyKBOH yKaXHTe COOTBETCTBYIONIMA HOMED.

A|/B|B|T

OTBeT:

9€G1666¢20 oN INUA



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

OcHoBaHus paBHOOEAPEHHON Tpanenuu paBHbl 7 U 13, GoxoBas
cTopoHa paBHa 5. Haiinute BpicOTy Tpaneuuu.

OTtBeT:

Hanpl nBa nwinuHApa. Paamyc OCHOBaHUS M BBICOTA
MEepBOrO IWJIMHIAPa pPaBHBl COOTBETCTBEHHO 3 ® 2,
a Broporo — 8 u 9. Bo ckoibko pa3 00bEM BTOPOro
UIMHAPa Oomblie 00bEMa epBoro?

OtBeT:

Ka)K,E(OMy us3 ‘IeTBIpéX HCPaBCHCTB B JICBOM CTOH6H6 COOTBETCTBYET OIHO

W3 pelleHud B 1TpaBoM  crojlue. YCTAaHOBUTE COOTBETCTBUE  MEXKIY
HEPaBEHCTBAMH U UX PELICHUSMH.
HEPABEHCTBA PEHIEHUA
2

A) (x-1)"(x-4)<0 ) .
x—1 >0 1 4 X

B) x—4 5
B) (x—1)(x—4)<0 ) 4 x

2
-4

I) u >0 3) Ly 7/
x—1 1 4 x
4) —< >
1 4 x

Boumure B nIpuBeAEHHYIO B OTBETe TaOOMIy IOA KaxkaAoh OykBoi

COOTBETCTBYIOIINI PELICHUIO HOMED.

A|b|B|T

OTtBeT:

© 2019 depepanbHas cnyx6a no Haasopy B cchepe obpasoBaHus n Hayku Poccuiickont Peaepaumm
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B ¢upme paboraer 100 uenosek, 3 HuX 70 4esOBEK 3HAIOT MOPTYTAIBCKUI SA3BIK,

a 50 — dpanmysckuil. Bribepute Bce yTBEpKICHUS, KOTOpPBIE BEPHBI IIPU
YKa3aHHbBIX yCIIOBHSIX.

1) B oroit ¢upme x0T OBl MHATH UYENOBEK 3HAIOT U IOPTYTaIbCKHH,
U paHIy3CKHUI A3bIKH.

2) Her Hu ozmHoro dYenoBeka B 3TOH (upPMe, 3HAIONIEIO M IOPTYTaIbCKHH,
1 paHILy3CKHI A3bIKH.

3) Eciam uenoBex u3 3ToH (UPMBI 3HAET MOPTYranbCKMil A3BIK, TO OH 3HAET
U (paHIy3cKuil.

4) He OGonmee 50 uenmoBek u3 OTOH (QUPMBI 3HAIOT M MOPTYTaIbCKHH,
U (hpaHIly3CKuil A3bIKN.

B otBere 3anumure HOMCEpa BLI6paHHLIX yTBep)KﬂeHI/Iﬁ 0e3 HpO6eJ’IOB, 3aIAThIX
U Apyrux JONMOJHUTCIBHBIX CUMBOJIOB.

OTtBeT:

Haiinute Tpéx3HauHOE HaTypajibHOE 4YHCiO0, Oonbuiee 500, KOTOpoe MpHU JIEICHUN
1 Ha 6, ¥ Ha 5 HaéT paBHBIC HEHYJICBBIE OCTaTKU M CpelHss Ludpa B 3amucu
KOTOPOTO SIBJISETCS CPETHUM apupMeTHISCKUM KpaitHuX udp. B oTBeTe ykaxuTe
KaKoe-HUOYIb OZIHO TaKOE YUCIIO.

OT1BeT:

VauTka 3a IeHb 3am03aeT BBEPX IO AEpeBy Ha 4 M, a 32 HOYH CITONI3aeT Ha 3 M.
Beicota nepeBa 10 M. 3a CKOJBKO JTHEH yJMTKa JOMON3ET IO BEPILUHBI JepeBa,
HauaB IMyTb OT €0 OCHOBaHMUsA?

OTtBeT:

He 3a0yobme nepenecmu 6ce omeemvl 6 0OaaHK omeemog Ne 1
6 coomeencmeuu ¢ UHCIMPYKYueil no 8bINOJIHEHUIO Padombl.
Ilposepvme, umoobvl Kas)xcoviit omeem 0Ovl1 3aNUCAH 8 CIMPOKE C HOMEPOM

coomeemcmeyrouiezo 3a0anus.

9€G1666¢20 oN INUA




Oprasu3aTopy B ayIUTOPUH

Jlnis sxcrnipecc-mipoBepku kauecTtsa neuatu MK ybeaurech, 4To Ha JaHHOM JIUCTE:

1) med4aTh BBHIMOJHEHA PABHOMEPHO — 0€3 OeNbIX MM TEMHBIX MOJIOC MO JIKCTY;
2) TEKCT YETKHIA U JIETKO YATACMBbIif;

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

YyacTHHKY IK3aMeHa

Voenurecs B ueixoctaoctu UK:

1) BHUMaTENbHO pacCMOTpHTE NU(POBBIE 3HAYCHUS LITPUXKOA HA OJIaHKE perucTpaiy 1 yHukanbHbeiii Homep KM Ha mucrax ¢ KUM;

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

3) yAOCTOBEpBTECH, YTO YKa3aHHBIC IIU(POBBIC 3HAYCHUS COBITAIIH.

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



