EAvHbIV rocyaapcTBeHHbIN ak3ameH, 2019 r. MATEMATUKA. basosebili yposeHb

EnnHblil rocy1apcTBeHHbIH 3K3aMeH
no MATEMATHUKE

ba3oBblii ypoBeHb
HNHCTpyKIMSA 1O BHINOJTHEHUIO PadOThI

DK3aMeHaIMoOHHas paboTa BKIto4aeT B ceOst 20 3amanuii.

Ha BrimonaeHue padotel otBoauTcs 3 yaca (180 MuHyT).

OTBETEHI K 3aJaHUSIM 3aITUCHIBAIOTCS 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.

Ortser:; "0,3 0 -0 ’ 8

Ecmu oTBeTOM SIBIISIETCA MOCIEI0BATENFHOCTE UMD, KaK B IPUBEAEHHOM HIKE
nprMepe, TO 3aIHIIATE 3Ty MOCIeI0BaTEIHHOCTE B OJaHK OTBETOB Ne |
0e3 MpoOeoB, 3amsAThIX U IPYTHX JTOMOIHUTEIHHBIX CHMBOJIOB.

A|B|B|T
OTBeT: 4| 31712

4312

Bce Onanku EI'D 3anonHstoTcst spKUMHU YEPHBIMU YSpHUIIAMHU.
JlomyckaeTcst UCTIONb30BaHHUE TEJICBON MIIM KallWULIPHOH PYUKH.

[Tpu BBITOJIHEHNY 33a]aHUH MOXHO MOJIB30BATHCSI YEPHOBUKOM. 3aNMucH
B 4YepHOBHKe, a TaKKe B TeKCTe KOHTPOJBLHBIX M3MePHUTEIbHBIX
MaTepHaJoB He YYUTHIBAIOTCS NIPH OLleHUBAHMM PadOTHI.

Bannel, momydeHHble Bamy 3a BBINOTHEHHBIE 3aJaHUs, CYMMHPYIOTCS.
[TocrapaiiTech BHIIIOIHUTH KaK MOXKHO OOJIbIIE 3afaHIA W HAOpaTh HAanOOIbIIee
KOJINYECTBO OaJIOB.

ITocne 3aBeprieHus pabOTH IPOBEPHTE, YTO OTBET HA KAXKAOE 3aJaHUE B
Omankax orBeToB Nel m Ne2 3ammcaH 1Mo MpaBUIHHEIM HOMEPOM.

Kenaem ycnexa!
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Cnpanoqm,le MaTepHaJbl

Anredpa
TabmHIa KBagpaToR Defsix 9HeesT ot 0 1o 99
EmHHIED

et 5T 1 T3 [ 3 [ 4] 5 [ 6] 7809
0 0 1 4 9 16 25 36 | 49 64 81
1 100 | 121 | 144 | 169 | 196 | 225 | 256 | 289 | 324 | 361
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
] 3600 | 3721 | 35844 [ 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 3100 | 8281 | 8464 | 8649 | 8836 | 9025 | 9216 | 9409 | 9604 | 9801

CpoficTea apHgMeTHIECKOr0 KEAOPaTHOIO KOPHA

a a
Jab=va /b npraz0.520 3=%HPH330-53’0

R
Kopan kBamgparsoro ypaesesna ax +bx+c=0, a=0

=

b

= OpH b —4ac=0

2a

DOPMYIIE] COKPAITEHHOTO YMHOKEHHT
(a+b) =a’+2ab+b°
(a—b)’=a’-2ab+b’

al-b’=(a+b)(a=b)

—b—+|b’-4 T P )
5 . X, = = e ac npE b —4ac=>0

Pas6op Bcex 3agaHui: http://vk.com/math 100/2019kim15
Pa3speluaetcs cBo6oaHOE KOMMpOBaHUE B HEKOMMEPYECKMX 0BpasoBaTerbHbIX Lensx

~

oN AUX NI9HhO90dNHEdL

WV ITUNRRTR AW, ovzTet

o)
=

E»
&5


http://vk.com/ege100ballov
https://vk.com/shkolapifagora
http://vk.com/math_100/2019kim15

EAVHbIA rocyaapCTBEHHbIN 3K3aMeH,

CimeneHu 1 aocapugm

CEBOCTEA CTEIEHH
npr a=0. b=0

T'eoMeTpna

2019r. MATEMATUKA. basosebili yposeHb

CeoificTea JTorapHdna
mpE a>0,a#l, b>0, x>0, y=0

a"F?=p
log, a=1
log, 1=0
log, (xy)=log, x+log, ¥
loga:. illzlogax—logn)'

CpeIHa% THEHA TPEYTONEHHEA H TPANSIHH

Teopena IMudaropa

b

TIpaBHIBHELR TPEYTONBHHK

AN

MN —cp. maH.

MN || AC
._AC

41£I\f —T

ate b=t |/ }\

A D

mana okpyasocts O =2mwr
[Inomaze KpyTa S=mw’

o3 a3
3 a 6
a3 p=av3
4 2
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ITowaon grucyp
Tlapamienorparmd TpeyromsaEk
1
S==ah
b h, S=ah, _ b 2
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ITnowaon nogepxHacmen 1 oGvEMbI e

TIpAMOYTOMEHED MApaUIeTelHIIe IIpsvag npH3IMa
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TpuroHOMeTpHIeCKHE (PYHKIHH

[TpAaMOYVTOIBHEIH TPEYTONIBHHE TpHrOHOMETPHYECKAA OKPYAHOCTE

=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°
. EERE
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
! [ ' I
EEN
v=kx+b T 1T N[
T N
' ™,
T .
A Yy-ro | B
by V2| A ! -
0 x 0 // Xy X
—
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Omeemom K Kaxcoomy 3a0aHuI0 A6IAE€MCA KOHEUHAs 0eCAMUYHAs OPOOb,
yenoe yucao unu nociedosamenvuocms yugp. Cunauana 3anuwiume omeem

K 3a0aHuio 6 noje omeema 6 meKcme padomvl, a 3amem nepenecume 6
B/IAHK OTBETOB Ne 1 cnpasa om Homepa coomeemcmeyouiezo 3a0anus.
Kaoswcoyio wugppy, 3nax «mumnyc»r u 3anamylo nuwiume 6 OMOeIbHOU
K1emouKee cOOmeemcmeuu ¢ npueeoéHHvlmu 6 oaanke oopasyamu. Eounuyor
U3BMEPEHUIL NUCANb He HYIICHO.

Haiinure 3HaueHue BhIpaKeHUS
9,4

21+26

Ortser:

Haiinure 3HaueHue BoIpaKeHUS
3% - 45
125 °

OTBeET:

IlonoBuHa Bcex OTAbIXAaKIIHUX B IAHCUOHATC — OCTH. Kakoit MPOLECHT OT BCEX
OTAbIXAaKIIUX COCTABJIAOT HeTI/I?

Ortser:

CpenHee KBaIpaTUIHOE TPEX YUCET @, b U ¢ BRIYHUCIIETCS IO POpMyIIe

, 24b24c? .,
q= % Haiinute cpennee kBagpaTuyHoE YUCeE v2,3u17.

OTBeET:

Haiinure 3HaueHue BhIpaKeHUS

V10-Z5.

OTBeT:
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Jis mokpacku 1 kB. M notoska Tpedyercst 200 r kpacku. Kpacka nponaéres B
Oankax mo 2 xr. Kakoe HanMeHbIIIee KOTUIEeCTBO OAHOK KPACKU HYKHO IS
TOKPaCKH TIOTOJIKA IJIOMAaAbio 64 KB. M?

OTBET:

Haiinute xopeHb ypaBHEHUS
log,(—5x + 3) = —1.

Ortser:

Cronb moanupaeT JeTcKyto ropky nocepenune. Haiinure BoicoTy [3TOro cTonba,
ecnm BbicoTa h ropku paBHa 4,2 M. OTBeT naiiTe B MeTpax.

OTBeET:

YCcTaHOBUTE COOTBETCTBHE MEXKIY BETMINHAMH U X BO3MOXKHBIMH
3HAYEHMAMH: K Ka)XJOMY 3JIEMEHTY MIEpBOTO cTOJ0Ia nogdepure
COOTBETCTBYIOIINH 3JIEMEHT U3 BTOPOTO CTOJIONA.

BEJMWYNHBI 3HAUEHUSA
A) momnaas MoYTOBOM MapKu 1) 162 kB. M
b) monaae nMCbMEHHOTO cTOJIA 2) 0,9 kB. M

B) mwromane ropona Cankr-IletepOypra 3) 1439 kB. kM
I") miomans BoaeOO0IbHOM MIOMAIKH 4) 5,2 kB. cM

B tabnme noa kaxxaoi OyKBO, COOTBETCTBYIOIIEH BEIMIHHE, YKAKUTE HOMEP
€€ BO3MOKHOTO 3HAUEHHUSI.

Omer: | A| B| B| T
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BeposTHOCTB TOTO, UTO CTEKIIO MOOMIIBHOTO Tene(hoHa pa3o0bETCS MPH MaIeHUN
Ha TBEPAYIO TOBEPXHOCTH, paBHA 0,84. HaiinnTe BeposSATHOCTH TOTO, UTO MpH
NaJCHUH HA TBEPIYIO IIOBEPXHOCTH CTEKIJIO MOOMIIBHOTO TenedoHa He
pa3o0BETes.

OTBeT:

B copeBHOBaHMSX O METAHUIO MOJIOTA YUYACTHHKY MOKA3allu CIEAYIOIIUE
Ppe3yNIbTaThI:

PeaynetaT nonbITKK, M
CnopTcMeH

| i yiv v v
Nantes 55,554,555 63,554 |52
MoHaknH  |52,5[63 51,556 |[55,5/55
Tanb 53,554 54,554 |[54,5[52
OBCOB 52,552 52,551,553 |52

Mecta pacnpeenstoTcs Mo pe3yabTaTaM JIyUIIei MOMBITKH KaKI0To
CIIOPTCMEHA: YeM JalbIlie OH METHYI MOJIOT, TEM Jy4IIe.
Kaxoe mecro 3ansun cnoprecmeH JlanteB?

OTBeT:

Ji1s TOoro 4TOOH!I CBA3aTh CBUTED, X03siiKe HykHO 900 rpaMMOB MIEPCTIHON
TIPSKU CUHETO 1BeTa. MOYKHO KYyMUTh CHHIOO MPsDKY 1o 1ieHe 70 pybneit 3a 100
rpaMMOB, @ MOXKHO KYIIHTh HEOKPALICHHYIO MPshKy 1o Lene 60 pyoueit 3a 100
rpaMMOB U OKpacuTh e€. OMH nakeTHK Kpacku crout 50 pyOsei u paccunTan
Ha okpacky 300 rpammoB npsixu. Kakoil BapuaHT nokynku gemesne? B otsere
HAaIMIINTE, CKOJILKO PyOiel OyneT CTONTh 3Ta MOKYIIKA.

OTBeET:
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JHertans nmeet popMy H300paKEHHOTO HA PUCYHKE MHOTOTPaHHUKA (BCe
JIBYTpaHHBIC YTIIBI IpsMbIe). Uncina Ha prcyHKe 0003HAYa0T AIHHEI pEdep B
canTuMeTpax. Halaure miomanp moBepXHOCTH 3ToH Aetanu. OTBeT Jaite B

KBaJIPpATHBIX CAHTUMETpPax.

Ha rpaduke n3o0pakeHa 3aBUCUMOCTh KPYTSIIETO MOMEHTA JIBUTATEIS OT
yrcna 000poTOB B MUHYTY. Ha ropu3oHTaNBHOM OCH OTMEUEHO YHCIIO0 000POTOB

B MUHYTY, Ha BEPTUKAIbHON OCH —

140 4

KpyTsamuit MomeHT B H - M.
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[Nonb3ysick rpadukoM, MOCTaBbTE B COOTBETCTBUE KAXKIOMY MHTEPBAITY YHCIIA
000pOTOB B MHHYTY XapaKTEPUCTUKY KPYTSIIETO MOMEHTA.

HHTEPBAJIbBI
A) 0-2000 06./muH.

B) 2000-3000 06./muH.

XAPAKTEPUCTUKHA

1) KpyTAImKit MOMEHT HE MEHSETCS Ha BCEM
HHTEpBae

2) mp¥ yBEIMYCHHUN 9HCIIa 00OPOTOB CaMBIN
OBICTPBIN POCT KPYTSIIETrO MOMEHTA
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B) 3000-4000 06./muH. 3) KpyTsIIUii MOMEHT He npeBbimaet 40

H - M Ha Bcém unTEpBaE

I') 4000-6000 06./mMuH. 4) py yBEeIMYESHUN YHCIIa 000POTOB

KPYTSILIMHA MOMEHT Iajiaet

B Tabnuie nox kaxaoit OykBoi yKaKHTe COOTBETCTBYIOIINN HOMED.

OrtBerT:

B tpaneunn ABCDussectHo, uto AB = CD, 2.BDA = 54°u £BDC = 23°.
Haiinute yron ABD. OtBer gaiite B rpaaycax.

B

C

A

OTBeET:

Jansl 1Ba KoHyca. Paniyc ocHOBaHMS U BBICOTA I1EPBOT0 KOHYCA PaBHBI
COOTBETCTBEHHO 4 1 9, a Broporo — 6 u 8. Bo ckosbko pa3 00bEM BTOpOTO
KOHyca Ooiibiie 00bEMa 1epBoro?

OTBET:
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Ha xoopauHaTHO# TipsiMoit oTMedeHsbl Touku A, B, C u D.

A B C

1 el[ | » l.., 1 |

li[:j

-3 -2 -1 0 1 2 3

Yucio mpasHo V2.

Kamaoﬁ TOYKE COOTBETCTBYET OJIHO M3 YUCECJI B IPAaBOM CTOJ'I6II€. YcranoBurte

COOTBETCTBUEC MCKAY YKa3aHHBIMU TOYKAMU U YUCIIaMU.

TOUYKHN YUCJA
2 1) 2m—5
B 2)m3
c Hm—1
D 1
4) — —
) "o

Brmmmre B npuBe1€HHYIO B OTBETE TaONHITy IO KaXK 101 OYKBOi
COOTBETCTBYIOILIUI YKCITy HOMED.

Omer:| A| B| C| D
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Hexoropsie cotpynaukn ¢pupmsl getom 2013 roga otapixany Ha 1ade, a
HEKOTOpBIE — Ha Mope. Bce coTpyaHMKH, KOTOpBIE HE OT/bIXAIU HAa MOPE,
OTZABIXaJIM Ha Jjade. BriOepure yTBEpKIEeHHs, KOTOPHIE BEPHBI ITPU YKa3aHHBIX
YCIOBHUSIX.

1) Cotpyanuk 1ol GpupMbl, KOTOPHIA eToM 2013 roga He OTABIXA HA Jade, He
OTIBIXAJ U Ha MOpe.

2) Kaxxnpiit coTpymHuK 3Tol GupMBbl oTabixan JetoM 2013 roga win Ha ade,
WA Ha MOpE, WIH ¥ TaM, U TaM.

3) Eciu cotpynnuk 310it hupmsl ietom 2013 rosa He OTIBIXAN Ha Aade, TO OH
OT/BIXaJl Ha MOpe.

4) Ecnu I'anuna nerom 2013 roaa He oTAbIXalla HU HA Jjadye, HU Ha MOpe, TO OHa
SBJISIETCS COTPYJHUKOM 3TOH (BMPMBI.

B orBere 3anumuTe HOMCpa BLIGpaHHI)IX yTBep)KI[eHI/Iﬁ oe3 HpOGeJ’IOB, 3alThIX
U IpYTrux JONOJHUTEIIBHBIX CUMBOJIOB.

OTBeT:

Beruepknure B uncie 74513527 tpu uudpsl Tak, YTOOB! HOITYYUBIIEECS YHCIIO
Jenuioch Ha 15. B oTBeTe ykakuTe Kakoe-HHOYIb OHO TaKO€ YHCIIO.

Ortser:

Ha xounb1ieBoii opore pacnonoxxeHo yetsipe 6eH3okononku: A, b, Bu I
Paccrostane mexay A u b — 55 xm, mexny A 1 B — 50 kv, mexxny B u I — 40 xm,
Mexay I' m A — 20 kM (Bce pacCTOSHIS H3MEPSIOTCS BIOJIb KONBIEBOW JOPOTH
1o Kparyaiimiei ayre). Haifinure paccrosaue (B kuimomeTpax) Mexxay b u B.

Ortser:
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O npoekre «IIpooubiii EI'D ka:xayio Hexes1o»
JlaHHBI! KM COCTaBJICH KOMaHA0W BCEPOCCUUCKOTO BOJIOHTEPCKOTO MPOEKTA
«ET'D 100 6ammos» https://vk.com/egel00ballov u 6e3B03Me3aHO
pacrnpocTpaHseTcs IS JIF0OBIX HEKOMMEPYECKAX 00pa30BaTEIIbHBIX IICICH.

Hamuiu omiuOky B Bapuanre?
Hanumure Ham, noxkajayiicra, 1 Mbl 00513aTeJIbHO €€ ucnpaBum!
Jast 3ameuyanuii 1 mozkeaanmii: https://vk.com/topic-10175642 39008096
(Tak:Kke TOCTYNHBI IPyrUe BAPHAHTHI JAJIs CKAYNBAHMUS)

COCTABUTEJIb BAPUAHTA:

®UO: | Eprennii [Tudarop

IIpeamer: | MaremaTuka

Crax: | 7 JeT peneTuTOPCKOH AesSTeIbHOCTH

Perasmu: | OcHoBatens npoekra Illkoua [Tugaropa

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

Caiir u mon. | https://vk.com/shkolapifagora
undopmanus: | https://youtube.com/IlIkonalTudaropa
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Cucrema oneHUBaHMs YK3aMEeHAIIHOHHOI padoThl N0 MaTeMaTHKe
(0a30BbIii ypOBEHB)
[IpaBuibHOE penienue kaxaoro u3 3aaanuii 1-20 onenusaercs 1 6amom.
3ajaHie CUYMTAETCSl BBINOJIHEHHBIM BEPHO, €CIM  JK3aMEHYEMBIH  Jal
MIPaBUIIbHBIN
OTBET B BHJIE LIEJIOTO YUCIIa WIIM KOHEYHOH AeCATUYHON ApoOu, nin
MOCJIE/IOBATENILHOCTH LHAPD.

Ne OrBeT
3aaHMs
1 2
2 4
3 50
4 10
5 5
6 7
7 0,5
8 2,1
9 4231
10 0,16
11 2
12 630
13 108
14 3214
15 49
16 2
17 1432
18 23
19 74535umm 75135umm 45135
20 5
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