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 |
6e3 mpo0OenoB, 3aNATHIX U IPYTHX TOTOIHUTEIHHBIX CHMBOJIOB.

A|B|B|T
OTBeT: 4| 311712

4312

Bce 6manku EI'D 3amosHAIOTCS SpKUMH YEPHBIMYA YEPHUIIAMH.
JonyckaeTcst UCIIONb30BaHHUE TEJICBON MIIM KallWULIPHOH PYUKH.

[Ipu BBITOJIHEHNY 33]aHUIH MOXHO MOJIB30BATHCSI YEPHOBUKOM. 3aNuCH
B 4YepHOBHKe, a TaKKe B TeKCTe KOHTPOJBLHBIX M3MePHUTEIbHBIX
MaTepHuaJIoB He YYUTHIBAIOTCSI TPH OLEHUBAHMM PadOTHI.

Bannbl, monydeHHele Bamy 3a BBINOSHEHHBIE 3aJaHUs, CYMMHUPYIOTCS.
ITocrapaiiTech BHIIIOIHUTH KaK MOXKHO OOJIbIIE 3afaHIA W HAOpaTh HANOOIbIIee
KOJIMYECTBO OaJIoB.

ITocne 3aBeprieHus pabOTH IPOBEPHTE, YTO OTBET HA KAXKIOE 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
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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)'
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TpuroHOMeTpHIeCKHE (PYHKIHH

[TpAaMOYVTOIBHEIH TPEYTONIBHHE TpHrOHOMETPHYECKAA OKPYAHOCTE

a
sme=—

€

€ a b
cosd=—
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tga=—
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OcHoEHOE TPHTOHOMETPHHICCKOS TOERIECTBO. 51 U+ CO5 O =1

HekoTopEle 3HATEHNA TPHTOHOMETPHIECKHK (VHITHI
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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.
Kaowcoyro yugppy, 3nak «munycy» u 3anamyio nuuwiume ¢ 0moeabHoll Kiemouke
6 coomeemcmeuu ¢ NpPuUBeOéHHLIMU 6 Onanke oopasyamu. Eounuyv
U3BMEPEHUIL NUCANb He HYIICHO.

wm| 0 | X x L n 3 |,
o |PHHE 6 4 3 2 S R
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. EERE
sin o 0 3 =N =N 1 0 -1 0
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tga 0 % 1 J3 — 0 — 0
PyEROEN
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Haiinure 3HaueHue BhIpaKeHUS

5 72
4 6 3
OrtBer

Yucno popoxHo-TpaHcnopTHbIX npoucmectsuii (JITII) B neTHuit nepuon
coctaBwio 0,68 uncna JTII B 3umHMit nepuoa. Ha ckoiabko mpouieHToB
YMEHBIIMIIOCH YUCJIO JOPOXKHO-TPAHCIIOPTHBIX NPOUCHIECTBUH JIETOM 110
CPaBHEHHIO C 3UMOI?

OrtBerT:

Vckopenue Tena (B M/c?) HpH paBHOMEPHOM JBMKEHHH 110 OKPY/KHOCTH MOYKHO
BBIYMCIUTH MO popMyJe @ = w?R, TJie W — yrioBas CKOPOCTh BpalleHus (B
c™1), a R — pamuyc okpyxHocTH (B MeTpax). ITob3ysch 3Toi hopmyIoii,
Haiinute a(B M/c?),ecnu R = 4Muw = 7¢ L.

Ortser:
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- Haiinute 3HaueHne BbIpaXeHUs III YcTaHOBUTE COOTBETCTBUE MEXY BETUUMHAMU U UX BO3ZMOXKHBIMU
tg 13°- ctg 13°. 3HAYEHMAMH: K Ka)XJOMY 3JIEMEHTY MIEpBOTO cTOJ0Ia nogdepuTe
COOTBETCTBYIOLIMH AJIEMEHT U3 BTOPOTO CTOJIONA.
Ortger:
BEJNMYUHLI 3HAYEHUA
A) ruona b 0HOM CTPaHMIBI y4eOHNKA 1) 81,7 kB. M
Taxkcucr 3a mecsr npoexan 9000 km. Ilena 6ensuna 30 pyOmeit 3a nutp. B) mromane Teppuropun Pecnyonuku Kapenus 2) 330 xB. cM
Cpenuuii pacxon 6ensuna Ha 100 kM coctaBnsier 8 mutpoB. CKoIbKO pyoOIIeit B) mnomaab 0AHON CTOPOHBI MOHETHI 3) 180,5 ThIC. KB. KM
MOTPATHII TAKCUCT Ha OCH3MH 33 ITOT MECSII? I") mnomaab 6aAMUHTOHHON TIIOTIAAKH 4) 300 kB. MM
Orser: . B tabnmie non kaxxaoi OyKBOH, COOTBETCTBYIOIIEH BEIMIHHE, YKAKUTE HOMEP

¢€ BO3MOKHOT'O 3HAUCHHS.

~

Omer: | A|B| B| T

Ha cemunap npuexanu 6 yuénsix u3 Hopserumn, 5 u3z Poccuu u 9 u3 Mcnanumu.
YenoBek CTOUT Ha paccTosHUM 12 M OT cTos10a, Ha KOTOPOM BHCHUT (POHAph, Kama}im Y4CHbIN HOHFOT(EBI/IH oauH pokiaj. Ilopsarok f0KIag0B ONpeaesaeTcs
PacoNoKeHHEIH Ha BeicoTe 9,5 M. JluHa Tenu yenoBeka paHa 3 M. Kakoro ciiyuaitHbiM 06pasoM. Haiijte BepOsTHOCTH TOTO, YTO BOCHMBIM OKaKETCA
pocTa YenoBek (B MeTpax)? Joknan yuéHoro u3 Poccun.
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Ha pucyHKe )KUpHBIMH TOYKaMH [T0Ka3aHO CYTOYHOE KOJINYECTBO OCA/IKOB,
BbIMaaBmuX B Tomcke ¢ 8 mo 24 ssaBaps 2005 roxa. [To ropuzonTamu
YKa3bIBAOTCS YHCIIa MECSIa, 110 BEPTUKAIU — KOJIMYECTBO OCAJIKOB, BHINABIIHUX B
COOTBETCTBYIOIINH JICHb, B MUJUTUMETpax. [lJisi HATJSIIHOCTH YKUPHBIE TOYKH HA
PHUCYHKE COCTUHCHBI INHHUCH.
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Omnpenenure 1Mo pUCYHKY HaHOOJBIIIEE CyTOYHOE KOJIMYECTBO OCATKOB 3a
JaHHbIA nepuon. OTBeT faiiTe B MIJUIUMETpax.

OTBeT:

Typuct noabupaet skckypcun. CBeZieHust 00 SKCKYypPCHSX MPEACTABICHBI B
TabIuIE.

Homep akckypcui Moceulaemble 06bEKTHI CToumocTb (py6.)
1 Myaeit xuBonucw, napk 450
[2 [3aropoaHbIn ABOpeL, KpenocTe (250
13 [3aropogHeIi fBOpeL, My3el XUBoNUcK (200
4 Mapk (200
15 3aropoaHeIi ABopel (250
53 KpenocTs 150

[Monb3ysce Tabnunelt, mogdepnute HAOOP HKCKYPCUH Tak, YTOOBI TYPHCT ITOCETHII
YeThIpe 00bEKTa: KPEIroCTh, 3arOPOIHBIN JIBOPELL, MAPK U My3el )KUBOIIHCH, a
CyMMapHasi CTOMMOCTB 9KCKYpPCH He mpeBbimaia 650 pyoneii. B orBere
YKa)KATE KaKOW-HUOYIb OIMH HaOOp HOMEPOB IKCKypcHii O6e3 mpoOeros,
3aIATHIX U IPYTUX JOTOJHUTEIBHBIX CHMBOJIOB.

OTBeT:
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SAmwk, mmerontuii hpopmy kyda ¢ pedpom 20 cM Oe3 0THOU TpaHHU, HYKHO
MOKPACHUTB CO BCEX CTOPOH CHapy»kH. HalinTe muromans MOBEpXHOCTH,
KOTOPYIO He00X0IMMO MoKpacuTh. OTBET JalTe B KBaJPAaTHBIX CAHTUMETPAX.

OrtBeT:

Ha pucyHke noka3aHo W3MeHEHHE 1IeHbI KNIl KOMITAHUK Ha MOMEHT 3aKpBITHS
OMpIKEBBIX TOPTOB BO BCe paboume MU B iepuo ¢ 1 mo 18 centsops 2012 rona.
ITo ropu3oHTaNN YKa3bIBAIOTCS YKCIa MECSIIA, TI0 BEPTUKAIH — [ICHA aKI[UH B
pyOIsx 3a mTyky. s HATIATHOCTH TOYKU COCTMHCHBI IMHUCH.
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[Tonp3ysich pUCYHKOM, TOCTABBTE B COOTBETCTBHE KKIOMY M3 YKa3aHHBIX
HMHTEPBAIOB BPEMEHH XapaKTEPUCTUKY M3MEHEHNUS [IEHBI aKIIHH.

HOEPUO/JbI BPEMEHH XAPAKTEPUCTUKH
A) 1-5 ceHTA0pA 1) ena axmym He ipeBocxoania 1300 pyOmeit
3a MITYKY

B) 6-8 centaops
B) 11-13 cents6ps
I') 14-18 cenTsa6ps

2) 1ieHa I0CTHTIa MAKCUMYyMa 3a BECh MEPHOJ]
3) neHa axkui exxeTHEBHO pocia

4) neHa akIuy He omyckanack Hibke 1300
pyOueii 3a TyKy

B Tabnuie nox kaxaoit OyKkBoi yKaXHTe COOTBETCTBYIOIINN HOMED.

Omer:| A| B| BT
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EAvHbIV rocyaapcTBeHHbIN ak3ameH, 2019 r. MATEMATUKA. basosebili yposeHb

Ha oxpyxHocTH TI0 pa3Hbie CTOPOHBI OT quametpa AB B3saThl Touku D u C.
W3sBectHO, uTo £DBA = 41°. Haigute yrox DCB. OTBer gaiTe B rpagycax.

D

C

Ortser:

Haiinute 00bEM IPaBIIIBHOM YETBIPEXYTONBHON TUPAMHUIIBI, CTOPOHA OCHOBAHUS
KOTOpO#i paBHa 8, a 60koBoe pedpo paBHO V41.
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Ha koopauHaTHO# TipsiMoit oTMedeHsbl Touku A, B, C u D.

A B C D
»

| I _o 1 | . | - [
-* T » 1 o

-1 0 1 2 3 4 5

Kamaoﬁ TOYKEC COOTBETCTBYCT OJAHO M3 YHUCECJI B IPAaBOM CTOJ'I6H€. YcranoBure
COOTBETCTBUEC MCKAY YKa3aHHBIMU TOYKAMU U YUCITIAMU.

TOYKH YHNCJIA

A 1) V10 + V2
B 2)V10:v2
c 3)V10 — 2v2
D 1 (V2)' +1

B Ta6n1/111e JUIs Ka)KI[Oﬁ TOYKH YKAXKUTE HOMEP COOTBETCTBYIOUICTO YUCJIA.

Omer:| A| B| C| D
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EAvHbIV rocyaapcTBeHHbIN ak3ameH, 2019 r.

B xmmacce yuuntcs 20 denoBek, U3 HEX 13 9eIoBeK MOCearT KPYKOK 110
ucropud, a 10 — KpyXOK 1o maremaruke. Boioepure yTBepKIeH s, KOTOPbIE
BEPHbI IIPH YKa3aHHBIX YCIOBHSX.

1) Kaxplii yueHHK 3TOTO0 Kilacca mocemiaer 00a KpyKKa.

2) HaiiryTest XOTst ObI JBOE M3 3TOTO KJ1acca, KTO MOCEIaeT 00a KpyKKa.

3) Ecnu yueHuK U3 3TOro KJlacca XOAUT Ha KPYXKOK 0 UCTOPUH, TO OH
0053aTeNILHO XOJNT Ha KPYIKOK [0 MaTEMaTHKE.

4) He naiinércs 11 yemoBek U3 3TOro Kiacca, KOTOPBIC [TOCEIA0T 00a KPYKKa.

B otBeTte 3anmmnTe HOMepa BEIOPAaHHBIX YTBEPXKICHUH 03 MPoOeNoB, 3amaThIX
U JPYTUX JOMOJTHUTEIBHBIX CHMBOJIOB.

OTBeT:

Haiinure Tpéx3HauHOE HaTypaIbHOE YUCIO, KOTOPOE MIPU ACIEHHUU U Ha 4, U Ha
15 naér paBHBIe HEHYJIEBBIE OCTATKU U CpeIHs Hudpa B 3aucu KOTOPOTo
SBJISIETCS CPEHUM apuUpMeTHIeCKUM KpaiiHuX 1ndp. B oTBeTe ykaxure kakoe-
HUOY/Ib OJTHO TaKOE€ YUCJIO.

Ortser:

X03sIMH IOTOBOPHIICS C Pa0OYMMH, YTO OHH BBIKOIIAIOT MY KOJIOAEL] Ha
CJI/TYIOLINX YCIOBUSX: 3a NEPBBIH MeTp OH 3aruaTutT uM 4200 pyoseid, a 3a
KaXIplil crrenyronuid metp — Ha 1300 pyOuneii Gosnblire, yeM 3a IpebLTy .
CKonbKo py0eii X031H T0JDKeH OyIeT 3aiIaTUTh paboduM, eCIIi OHH
BBIKOIIAIOT KoJIoer TiyomHoit 11 meTpos?

Ortser:
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O npoekre «IIpooubiii EI'D) kaxayio Hexes1o»
JlaHHBI! KMM COCTaBJIEH KOMaHAOW BCEPOCCUUCKOTO BOJIOHTEPCKOTO MPOEKTA
«ET'D 100 6ammos» https://vk.com/egel00ballov u 6e3B03Me3aHO
pacmnpocTpaHseTcs s JIF0OBIX HEKOMMEPYECKAX 00pa30BaTeIIbHBIX IICICH.

Hamuiu omiuOky B Bapuanre?
Hanumure Ham, noxkajayiicra, 1 Mbl 00513aTeJIbHO €€ ucnpaBum!
Jast 3ameuanuii 1 mozkeaanuii:https://vk.com/topic-10175642 39008096
(Tak:ke TOCTYNHBI IPyrie BAPHAHTHI JJIS CKAYNBAHMUSA)

COCTABHUTEJIb BAPUAHTA:

®HUO: | Eprennii [Tudarop

IIpeamer: | MaremaTuka

Crax: | 7 JeT peneTUTOPCKON ACSITENbHOCTH

Perasmu: | OcHoBatens npoekra Illkousa [Tudaropa

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

Caiir m on. | https://vk.com/shkolapifagora

uHpopmanmsi: | https://youtube.com/IlIkonalludaropa
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Cucrema oneHUBaHMs YK3aMEeHAIHOHHOI padoThl MO MaTeMaTHKe
(0a30BbIii ypOBEHB)
[IpaBuibHOE penienue kaxaoro u3 3aaanuii 1-20 onenusaercs 1 6amom.
3ajaHie CUYMTACTCSl BBIIIOJIHEHHBIM BEPHO, €CIM  JK3aMEHYEMBIH  Jal
MPaBUIIbHBIN
OTBET B BHJIE LIEJIOT0 YUCIIa WIIM KOHEYHOH AeCATUYHON ApoOH, nin
MOCJIE/I0BATEILHOCTH LUMP.

No

3aaHus Orser
1 3
2 2
3 32
4 196
5 1
6 21600
7 9
8 19
9 2341
10 0,25
11 4
12 346
13 2000
14 1324
15 49
16 64
17 3241
18 24
19 123 wnum 543 nmm 963
20 117700
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