EAvHbIV rocyaapcTBeHHbIN ak3ameH, 2019 r.

EnnHblil rocy1apcTBeHHbIH 3K3aMeH
no MATEMATHUKE

ba3oBblii ypoBeHb
HNHCTpyKIMSA 10 BHINOJTHEHUIO PadOThI

DKk3aMeHaIMoHHas paboTa BKIto4aeT B ceOst 20 3aqanuii.

Ha Brimonsenue pabotel otBoauTces 3 yaca (180 MuHyT).

OTBETHI K 3aJIaHUSIM 3aITUCBHIBAIOTCS IO MPUBEIEHHBIM HIKE 00pasiiaM
B BUJIC YKCJIa WIK TOCNIEA0BaTeILHOCTH nu(p. CHaYaa 3aMUIIUTEe OTBETHI
K 33JIaHUsIM B TI0JIC OTBETA B TEKCTE PabOTHI, a 3aTEM IEPCHECUTE UX B OJIaHK
oTtBeTOB Ne 1 cripaBa 0T HOMEpPA COOTBETCTBYIOIIETO 3a1aHUSI.

Orser:; "0=3 . i0-0 ’ 8

Ecmu oTBeTOM SIBIISIETCA MOCIIEI0BATENFHOCTE UMD, KaK B IPUBEAEHHOM HIDKE

prMepe, TO 3aIHIIATE 3Ty MOCIeI0BATEIHHOCTE B OJaHK OTBETOB Ne |
0e3 mpo0OenoB, 3aMATHIX U IPYTHX TOTOIHUTEIHHBIX CHMBOJIOB.

A|B|B|T
OTBeT: 4131112 HL'SIZ

Bce 6manku EI'D 3amonHAIOTCS SpKUMH YEPHBIMYA YEPHUIIAMH.
JomyckaeTrcst HICTIOJIb30BAaHUE TeJIEBON WM KAIWUIIPHON PYYKH.
IIpu BBINONHEHNH 3aJaHUI MOXKHO MOJIb30BATHCS YEPHOBUKOM. 3anMCH

B YEPHOBHKE, a TaKKe¢ B TEKCTe¢ KOHTPOJBHBIX MH3MEPHUTEIBHBIX

MaTEPHAJIOB HE YYUTHIBAKTCH NPHU OLICHUBAHUH paﬁOTbI.
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CrnpaBo4Hble MATEPHAJIBI

Anredpa

Tabmmia KeagpaToE Henk THcen ot 0 go 99

Emirmmer
0 1 2 3 4 5 3] 7 ] 9

JecaTsEn

o

0 1 4 9 16 25 36 | 49 64 81

100 | 121 | 144 | 169 | 196 | 235 | 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 | 3364 | 3481
3600 | 3721 | 3844 [ 3969 | 4096 | 4225 | 4356 | 4489 | 4624 | 4761
4900 [ 5041 | 5184 | 5329 | 5476 | 5625 | 5776 | 5929 | 6084 | 6241
5400 | 6561 | 6724 [ 6889 | 7056 | 7225 | 7396 | 7569 | 7744 | 7921
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8100 | 8281 | 8464 [ 8649 | 8836 | 9025 | 9216 | 9409 | 9604 | 9801

CeoficTBa apHbMeTHIECKOTO KBAZPAaTHOIO KOPHA

7 =2 B mpu 420, 20 V5 =32 mpuaz0.550

.
KopHHE KBagpaTHOro VpapHeHHA ax +bx+c=0, a=0

—b—+/b"—4 _bayB—4 :
= > iy X, = +"‘a 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)

~

oN AUX NI9HhO90dNHEdL

Bannbl, monydeHHele Bamu 3a BBINOSHEHHBIE 3aJaHUs, CYMMHPYIOTCS.
ITocrapaiiTech BHIIIOIHUTH KaK MOXKHO OOJIbIIE 3afaHIA U HAOpaTh HANOOJbIIEe
KOJINYECTBO 0OAJIOB.

ITocne 3aBepiueHust pabOTHI NPOBEPHTE, YTO OTBET Ha KAXJOC 3aJaHKE B

Omankax orBeToB Nel m Ne2 3ammcaH 1moj MpaBUIHLHEIM HOMEPOM.

Kenaem ycnexa!
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CimeneHu 1 aocapugm

CEBOCTEA CTEIEHH
npr a=0. b=0

T'eoMeTpna

,2019r. MATEMATUKA. basosebili yposeHb

CeoificTea JTorapHdna
mpE a>0, azl, b>0, x>0, y=0

ahgabzb

log, a=1

log, 1=0

log, (xy)=log, x+log, ¥
loga:. %]zlogax—logn)'
log, b" =klog, b
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TparosoMeTpHdecKHe (PYHRIHH

[IpAMOVTOMEHEIR TPEVTOMBHIE TpHroHOMETPHIECKAT OKPVEHOCTE

. a
Si0=—
€
€ a b
cosa=—
€
o
1
tga=

- 2 2
OcHOBHOE TPHTOHOMETPHHUECKOE TOEIECTRBO. S1N W+ COs O =1

HekoTopEle 3Ha9eHHA TPHTOHOMETPHHECKHY (JVHIITHA

o |PHEE 6 4 3 I A B
rpagycer | 0° 30° 45° 60° 90" | 180° | 270" | 360
. 1 | V2 | 3
sim o 0 3 =N 5 1 0 -1 0
cosa 1 £ ﬁ 1 0 -1 0 1
2 2 2
tga 0 ? 1 J3 — 0 — 0
DyHRIEH
Tusefnas dyEETHA IeoMeTpHISCKHE CMEICT IPOH3BOIHOH
! [ ' |
HEN
v=kx+b T 1T N
T N
! ™
T b
A Yy=re [T
by e YA | .
0 x o] | A X, x
—
k=tga Flixg)=tga

© 2018 Bcepoccuiickuit npoekTt «EM3 100 BAJNNOB» vk.com/ege100ballov
CocrauTens: vk.com/shkolapifagora

TpeHupoBoYHbIN BapmaHTNe10 ot 05.11.2018 3/7

Omeemom K Kaxcoomy 3a0aHuI0 A61AemMcsa KOHEUHAs 0eCAMUYHAs OPOoOb,
uesnoe yucio unu nociedosamenvnocms yugp. Cnauana 3anumiume omeem

K 3a0anuto 6 noje omeema € meKcme padomsvl, a 3amem nepenecume 6
BIIAHK OTBETOB Ne 1 cnpasa om nomepa coomeemcmeywouiezo 3a0anus.
Kasicoyro yugbpy, 3nax «munycy u 3anamyro nuuwiume 6 omoeibHoll Kiemouke
¢ coomeemcmeuu ¢ NpueeOéHHLIMuU 6 Onamnke oopasyamu. Eounuyvl
U3BMEPEHUIL RUCANDb He HYIICHO.

Haiinute 3HaueHUE BbIpaXeHUs

(13 11)_ 1
6 90

ena Ha snexTpudecknii yaitHUK Obla moBeImeHa Ha 10% u cocraBmia 2750
pyOueii. Ckonbko pyOJieli CTOMI YailHUK JIO TIOBBINICHUS [IEHBI?

OTBeET:

YTtoOBI IepeBecTy TEMITEpaTypy U3 mkaibl Llenbcus B mkany dapenreiira,
mone3yIoTes popmynoit tp = 1,8t, + 32, rae t; — Temmeparypa B rpagycax 1o
mkane [enscusd, tp — TemrepaTtypa B rpagycax mno mkane dapenreiira.
CkonpkuM TpagycaM 1o mkane dapenrerita COOTBETCTBYET S TpaaycoB IO
mkane Lenscus?

OTBeET:

- Haiinute 3HaUYeHUE BbIpaXeHUs
V63 - 7.

Ortser:
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B nome, B kotopom xuBé€r Ilets, oqun noabe3a. Ha kaxnom 3Taxe 1o mecTb III YcTaHOBUTE COOTBETCTBUE MEXY BETMUMHAMU U UX BO3ZMOXKHBIMU —]
kBaptup. [lers xxuBET B kBapTHpe Ne50. Ha xakom ataxe sxuBET [eTs? 3HAYCHISMH: K KOKIOMY SJIEMEHTY IIEPBOTO CTOJIOIA og0epuTe 0
COOTBETCTBYIOLINH JIEMEHT U3 BTOPOTO CTOJIOIIA. m
Orser: T
BEJIMYHUHBI 3HAUYEHUA S
A) IUTHTENIEHOCTH MTOJTHOMETPAXKHOTO 1) 4 MUHYTBI U
Haiinute kopeHb ypaBHEHU XYJ0KECTBEHHOTO (priibMa O
logs(—2x +9) = 2. B) Bpems obpamienus 3emin Bokpyr CosHia 2) 120 munyT w
B) nnutensHOCTH 3By4aHust OJHOM NeCHU 3) 365 cyrok O
Ortger: . I") mpomomKUTENLHOCTD BCIIBIIIKH oTOarmapaTa 4) 0,2 cexyH b C
B tabnmie nox kaxxaoi OyKBO, COOTBETCTBYIOIIEH BEIMIHHE, YKAKUTE HOMEP o
ITnan MecTHOCTH pa3oUT Ha Ki1eTkH. Kaxkaas kierka o603HadaeT kBajpar 1 M X e& BO3MOIKHOIO 3HAYCHHSL. —_
1 M. Hatigure mmomnmanes y4acTka, BEIACICHHOTO Ha TiaHe. OTBeT paiiTe B N
KBaJIpaTHBIX METpax. Omer: | A|B| BI| T =
10
B copeBHOBaHMAX MO TOJKAHUIO AJIpa Y4acTBYIOT 9 crioprcmeHoB u3 Januwu, 3 =
cnoprcMena u3 lIsernuu, 8 cnoprecmenos u3 Hopeeruu u 5 — u3 @uungaaauu. (0]
Iopsinok, B KOTOPOM BBICTYMAIOT CIIOPTCMEHBI, OTIPEIEIISICTCS JKPEOHEM. =
HaiinuTe BeposITHOCTH TOTO, YTO CHOPTCMEH, BBICTYMAIOLIUI MOCIETHUM, B
okaxercs u3 OUHISHANM. ol
Otger: —_
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Ha pucyHke >XHpHBIME TOYKaMH ITOKa3aHa [IeHa 30JI0Ta, yCTAHOBJICHHAS
IlenTpobankom PD Bo Bce paboune nuu B okTsi0pe 2009 roxaa. [To ropuzonTaN
YKa3bIBAIOTCS YMCIIAa MECAIA, TT0 BEPTHKAIH — II€Ha 30JI0Ta B PyOJIAX 332 TPaMM.
JJ1s Har A THOCTH KUPHBIE TOUKH Ha PUCYHKE coeTMHEeHB! TuHuel. Onpenennre
0 PUCYHKY HauOOJBINYIO IIEHY 30J10Ta B iepuoz ¢ 22 mo 30 okTsi6ps. OTBeT
JaiTe B pyOIIsiX 3a rpaMM.

1010
71 K

1005 A1
\

\

1000
995 f

990 / E
985 /

980
975 a N
970 17
965

\

1 2 3 6 7 8 9101314151617 20 21 22 23 24 27 28 29 30 31

Ortser:

WHTepHeT-nipoBaiiiep npeyuiaraeT Tpy TapuQHBIX IIaHa.

TapudbHbii nnaH  JAGoHeHTCKan nnarta Mnara 3a Tpacduk

MnaH «0» Het 2 py6. aa 1 MGait

Fnan <100y 90 py6. 3a 100 MBaitt Tpadcmka 1,5 py6. 3a 1 MGaiit ceepx
B mecsauy 100 Mbant
41 : : ;

(nan <500 00 py®. 3a 500 MBanT Tpachmka 2,5 pyb. 3a 1 MbaiT ceepx

F MecsL 500 MBanT

ITonk30BaTenb npeanoaraet, 4rto ero Tpapuk cocraBut 350 Mbaiit B Mecsil, u
HCXO[Isl U3 3TOTO BBIOMpAaeT Hanbosee nemiéBhiil TapudHbii wiaH. CKOJIBKO
pyOuieit moymKeH OyAeT 3aIIaTHTh OJIh30BATEIb 33 MECSII, €CIIH €ro TpapuK
JeficTBUTENLHO OyaeT paseH 350 Moaiir?

OTBeT:
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13 | Herams nmeer popmy n300pakEHHOTO HA pUCYHKE MHOTOTPAaHHUKA (BCE

JIByTpaHHBIC YTIIBI IpsiMbIe). Uncita Ha prcyHKe 0003HAYAOT JITHHEI pEdep B
canTuMmeTtpax. Haligure miomaas noBepxHocTu 3Tol Aetanu. OTBET faiite B
KBaJIpaTHBIX CAHTHMETpaX.

1

OTBeT:

Ha rpaduxe n3obpaskeHa 3aBUCUMOCTb CKOPOCTH MOTpyXeHus oatuckada ot

BpPCMCHHU. Ha BGpTHKaJ’ILHOﬁ 0CH OTMEYCHA CKOPOCTh B M/C, Ha FOpI/I30HTaHLHOI71

— BpEMs B CCKyHaX, MpOIICAIIee C HaYala Orpy>KCHUs.

3
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0 60 120 180 240 300
TMonb3ysck TpadMKOM, IOCTABLTE B COOTBETCTBHE KAXKIOMY MHTEPBAILY BPEMEHH
XapaKTEPUCTHKY MOTPYKEHUs OaThCcKada HA ITOM UHTEPBAJIE.

HUHTEPBAJIbI BPEMEHU XAPAKTEPUCTUKHA

A) 60-120 ¢ 1) 6aruckad poBHO 15 ceKyHI HE MEHSI
rITyOuHYy

b) 120-180 ¢ 2) CKOPOCTb IOTPY>KEHHUS HE pOCia Ha BCEM
HHTEpBaie

B) 180-240 ¢ 3) 6atuckad 15 cexyH[ morpyxancs ¢
MOCTOSIHHOM HEHYJEBOI CKOPOCTHIO

I') 240-300 ¢ 4) cKOpOCTH MOTpYy’KeHHUs! ObliIa HE MEHBIIE

0,1 m/c Ha BcéM HHTEpBase

B tabnmie non kaxxaoi OyKBOH yKaKUTE COOTBETCTBYIOIINI HOMEP.
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Omer:| A| B| B[ T

Ha mpsmoii ABB3sita Touka M. JIya MD —6uccekrpuca yrina CMB. U3BecTHo,
yto £LCMA = 122°. Haiigute yron DMB. OTBeT naiite B rpaaycax.

e

A M B

OTBeET:

B ocHOBaHMM NPSIMO¥ IPU3MBI JIEKHT NPSIMOYTOJILHBIM TPEYTOJIbHUK, OJIMH U3

KaTeTOB KOTOPOTO paBeH 3, a TUIoTeHy3a paBHa V 34. Halinnte 00bEM NpuU3MBL,
ecnu e€ BhICOTa paBHA 6.

OTBeET:
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Ha xoopauHaTHOM TipsiMOit 0oTMedeHO yrciio mu Touku A, B, C u D.

m C D
*—} e e |

-1 0 1 2 3 4 3

Kaxxmoit Touke COOTBETCTBYET OZHO W3 YHCENT B IIPABOM CTOJIOIE. Y CTAHOBUTE
COOTBETCTBHE MEXKIy YKa3aHHBIMHI TOYKAMH W YHCIAMHU.

®
]

TOYKHN YNUCJIA
A 1)6-—m
B 2) m?
C Iym-—-1
D 2
4_ R —
) m

Brmiure B npuBeIEHHYIO B OTBETE TAOJHILy MOJ] KaX 10K OyKBOI
COOTBETCTBYIOILIUI YHCITy HOMED.

Omer:| A| B| C| D

Cpenu Ta4HHUKOB B IMOCEIKE €CTh T€, KTO BRIpAI[UBAeT BUHOTPA, U €CTh T€, KTO
BBIPAIMBAET IPYIIU. A TaKkKe €CTh Te, KTO He BBIPAIIIMBAET HU BUHOTPAJ, HU
rpymy. HekoTopele JauHUKY B 3TOM IIOCEJIKE, BBIPALIUBAOIIUE BUHOIPA,
TaKXKe BBIPAIIMBAIOT U IpylIu. Beibepure yTBepxkaeHuUs, KOTOPbIC BEpHBI IIPU
YKa3aHHBIX YCJIOBUSX.

1) Eciu jayHuK M3 3TOT0 MOCENKA He BEIPAIIMBACT BUHOIPALl, TO OH
BBIPAIUBAET IPYIIH.

2) Cpenn Tex, KTO BBIpAIIMBAET BUHOTPAJl, €CTh JAYHUKH U3 3TOTO TOCENKA.

3) EcTb X0Ts OB OJJH JAYHUK B 3TOM IOCENKE, KOTOPBI BBIPAIUBACT U TPYIIH,
¥ BUHOTpaJ.

4) Ecniu 1auHUK B 3TOM IMOCENKE BBIPAIIMBAET BUHOTPAl, TO OH HE BHIPAIIHBACT
TPYIIN.

B oTBere 3anmmnTe HOMepa BEIOPaHHBIX YTBEP)KACHUN 06€3 MPoOesIoB, 3aIsIThIX
U IPYTHUX JOTIOTHUTEIHHBIX CHMBOJIOB.

OTBeET:
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19 | Beruepkuute B uncie 75157613 tpu mudpsl Tak, YTOOBI TOIYYHBIICECS YHUCIIO
Jenunoch Ha 12. B oTBeTe ykaxuTe Kakoe-HUOY/Ib OHO MOJTYYHBILEECs YUCIIO.

Ortser:

B xop3une nexut 40 TpubOB: PHDKUKK U TPpy3au. M3BecTHO, 94TO cpenu JIF0ObIX
17 rpubOB UMeeTcst XOTS ObI OJJMH PHDKUK, & CPEIH JIFOOBIX 25 TPUOOB XOTS OBl

onuH rpy3ab. CKONBKO PEDKUKOB B KOp3HHE?

OTBeET:

O npoekTte «IIpooHbIii EI'D kaxaywo Heae 10»
JlaHHBIH KUM COCTaBJICH KOMaH0H BCEPOCCUNCKOIO BOJOHTEPCKOTO MPOEKTa
«ET'3 100 6ammoy https://vk.com/ege100ballov u 6e3B03Me31HO
pacmpocTpaHseTcs A 00X HEKOMMEPUYECKHUX 00pa30BaTeIbHBIX ENei.

Hamuu omiudxy B Bapuanre?

Hanumure HaM, OKAJTYHCTA, M MBI 00513aTEJILHO €€ MCIPaBUM!
Jloist 3aMedaHuii 1 moxkeaaHuii: hitps://vk.com/topic-10175642 39008096
(TakiKe TOCTYNHBI JPyrue BAPHUAHTHI JJIs1 CKAYHMBAHUS)

COCTABUTEJIb BAPUAHTA:

®UO: | Eprennii [Tudarop
Hpenmer: | MaremaTuka
Crax: | 7 JeT peneTuTOPCKOM AesTeIbHOCTH
Perasmu: | OcHoBatens npoekra Illkouna [Tudaropa
Axkaynt BK: | https://vk.com/eugenel0
Caiir u mon. | https://vk.com/shkolapifagora
undopmanus: | https://youtube.com/IlIkonalTudaropa
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