EavHeIn rocynapcTeeHHsIn ak3amen, 2023 r. MATEMATWKA. Basosesil ypogeHs

Eannbiil rocyiapcrBeHHbIN IK3aMeH
no MATEMATHKE

ba3oBblii ypoBeHb
HucTpyKuus 10 BBINOJHEHHIO PadoThi

DK3aMeHalMOHHag paboTa BKIO4acT B ce0a 21 3amanue.

Ha BrmmonHenue paboter otBouTes 3 gaca (180 MunyT).

OTBeThl K 3aJaHMAM 3alHCHIBAIOTCA TI0 NPUBEAEHHBIM HIKE 00pasuam
B BHJE 4YHCIAa MM TmocinenoBatenbHocTH nudp. CHavana 3anmuInnTe OTBETHI
K 3a/IaHHsIM B I0JIE OTBeTa B TeKCTe padoThbl, a 3aTeM lepeHecuTe UX B OuaHk
otBeTOB Ne 1 cnipaBa OT HOMEpa COOTBETCTBYIOIIETO 3a/1aHuUs.

Omer:_~0.8 ID-O)B

Ecnu oTBeTOM sIBNSETCS MOCTEI0BATENBHOCTE IU(P, KaK B MPHBEAEHHOM HHXKE
npuMepe, TO 3alUIIMTe JITY I0C/IeA0BaTe/IbHOCTL B Oyank orseroB Ne |
6e3 npoOenos, 3anaThiX U APYTUX AONOTHUTEIBHBIX CHMBOJIOB.
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Bce Onankm EI'D  3anonnstorcs SpKUMU  4EPHBIMM  YEPHMIIAMM.
JlonyckaeTcst MCIIO/Ib30BaHKUE IeIEBOM WIIM KallMJUISIPHOM PYUKH.

[Ipyu BBINOJIHEHHMH 3a/laHUII MOYKHO I10JIb30BAThCS YEPHOBUKOM. 3amucH
B YepPHOBHKeE, 4 TAKKe B TEKCTE KOHTPOJILHLIX H3MEPHTeJILHBIX MATEPHAJIOB
He YYHTBIBAKTCH IIPH OLICHHBAHHHU PaloOThI.

bannel, nonydeHHble BamMm 3a BBINOJIHEHHbIE 3a/laHHs, CYMMHPYHOTCS.
[TocTapaiiTech BBIIOJHUTL KaK MOKHO Oonblue 3aaaHuii U HabpaTe HaubosbLICE
KOJIMYeCTBO OaLIOB.

ITocne 3aBepieHus paboThl MpPOBEpbTE, YTO OTBET HAa KaKJO€ 3a/laHue
B Onankax orBeToB Nel 3amucaH moj| nNpaBUIIEHBIM HOMEPOM.

Kenaem ycnexa!

TpeHpoBOYHbIA BapuarT Ne20 1/8

CnpaBounbie MaTepHAJIbI

Ta0Gmma xeazparos neasx 3ucen ot 0 70 99

Epm
et ——T—1T 5 T3 T 4] 51 6] 7138109
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
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

CBoificTBa apHPMETHIECKOrO KBATPATHOTO KOPHA

Vab=va /b npua20, 520 ﬁ??[—% npu a20, 5>0

KopHH KBaJPaTHOrO YpaBHEeHHA ax’+bx+c=0,a=0

_b_‘:f;_-mc. —b+gzba—4ac npH b —4ac>0

__b 2 _
X=-=— mpH b" -4ac=0

.\': =

X, =

POopMYIIEl COKPAIIEHHOrO YMHOKEHHA
(a+b):=a:+ 2ab+b’

(a-b):=a:-2ab+b:

a’-b*=(a+b)(a-b)
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EfuvHbIN rocyaapcTBeHHbIN akaameH, 2023 1. MATEMATWKA. Bazoebiii yposeHb TpeHWpoBoYHbLIA BapuaHT Ne20
Cmenenv u aocaprgm IMowaou gpusyp
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EAvHBIA rocyfapcTBeHHEIN ak3ameH, 2023 r.

MATEMATWKA. basoeasili ypoeeHb

TpHrOHOMETPHIECKAR OKPYAHOCTE

1‘
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°| ———{sina
[ N 1.
cosa 1

OCHOBHOE TPHIOHOMETPHYIECKOE TOAISCTBO: S a+cos a=1

HexoTophie 3Ha%eHRS TPHIOHOMETPHYECKHX yHKIHA

x X R 1 In -
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f'(xg)=tga

TpeHupoBo4HbIA BapuaHT Ne20 3/8

Omeemom K Kaxcoomy 3a0anHuio A61Aemca KOHEUHAA 0ecAmuunHan opoov,
uau yeaoe YuCao, Wi nociedogamenvHocms yugp. Omeem cuavana
3anuiume 6 nojie omeema & meKkcme padomvl, a 3amem nepeHecume &
BJIAHK OTBETOB M 1 cnpasa om nomepa coomeencmeyouiezo 3a0aHuA.
Kaswcoyio yugppy, 3max «mumyc» u sanamyio nuwume 6 0moenbHOU
Klemouke 6 coomeemcmeun ¢ npuseoénnvimMu 6 Onanke oopazyamu.
Eounuynt usmepenuii nucams ne HyycHo.

Ha aBTo3anpaBke kiueHT otaa kaccupy 1000 pybaeit u 3anun B 0ak 26 nuTpoB
Oensuna. llena Oenszuna 34 py6us 3a nutp. Ckonbko pyOnei cauu J0JpKeH
HOJyYUTh KIHEHT?

OrTserT:

VeTaHoBUTE COOTBETCTBHE MEMKAY BETMYMHAMH M UX BO3MOKHBIMU
3HAUCHMSIME: K KaXKJI0MY 3JICMEHTY IepBOro croibua nogdepure
COOTBETCTBYIOIIHIA 3JIEMEHT U3 BTOPOTO CTOJIOIA.

BEJIMYHWHBI 3HAYEHUA
A) BpIcOTa ropsl 2BepecT 1) 3530 km
b) miuHa peku Bosru 2)120 c™m

B) mupuHa oxHa 3) 20 mm

') amameTp MOHETHI 4) 8848 m

B Tabnuue nmox kaxao0it 0ykBoif, COOTBETCTBYIOLICH BEIHUMUHE, YKAKHUTE HOMEP
e€ BO3MOXKHOTO 3HAYECHHSI.

Omser: | A| B| B| T
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EAuvHBIA rocyqapcTBeHHbIN ak3ameH, 2023 r. MATEMATWKA. ba3sossili ypoeeHs

Ha pucyHKe JXUPHBIMH TOYKaMH TI0Ka3aHO CYTOYHOE KOJIMYeCTBO OCAJIKOB,
BoinagaBmux B Tomcke ¢ 8 nmo 24 suBapsa 2005 roga. o ropusonTtanm
YKa3bIBaIOTCS YMCIIAa MECAIA, 110 BEPTHKAIIM — KOJIHYECTBO OCA/IKOB, BHITIABIINX B
COOTBETCTBYIOLIUI IeHb, B MHITUMETpax. s HarIaIHOCTH KUPHBIC TOYKH Ha
pHCYHKe coeTMHeHbI THHUAMHU. ONpeeuTe 1Mo PUCYHKY, KAKOTO YucIia 3a
NAHHBIH NEPHO/] BIIEPBBIE BBINAJI0 POBHO 1,5 MIIIMMETpa OCaKOB.
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OTBerT:

2
mv
Kunerndeckas 3Heprus tena (B JiKOYISAX) BeIUHCHSETCS 110 hopmyne E = =

rje m — macca Tena (B KuiorpamMmmax), a v — ero ckopocts (B M/c). [Tonb3ysce
3TOi opmyioi, Haliaute E (B Jxoynsx), ecnu v = 4 m/c um = 10 kr.

OTtgeT:

B cpeanem u3 500 cazoBeix HACOCOB, MOCTYIUBIIMX B NPOAAXKy, 25 moATekaer.
Haiigure BepOATHOCTb TOTrO, YTO Clly4ailHO BbIOPAHHBIH Ul KOHTPOIS HACOC
NOJITEKaeT.

OtBeT:

TpeHWpoBoYHbLIA BapuaHT Ne20 4/8

Jnst Toro 4ToObI CcBA3aTH CBUTED, X035iKe HYKHO 900 rpaMMOB 1IEPCTAHOM
NPSOKH CHHETO 11BeTa. MOIKHO KYNIUTh CHHIONI NpsiKy no 1eHe 70 pyonei 3a 100
rpaMMOB, a MO’KHO KYTTMTh HEOKPAILIEHHY10 NpsiKy 1o 1iene 60 pyoneii 3a 100
rpaMMOB M OKpacuTh e&. OauH makeTuk kpacku ctouT 50 pyOueii u paccunran
Ha okpacky 300 rpammoB npsxn. Kakoit BapuanT noxkynku nemesne? B otBete
HAIMUINTE, CKOJILKO pyOJiel Oy1eT CTOMTh 3Ta MOKYIIKA.

OTserT:
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EAvHBIA rocyqapcTBeHHEIN ak3ameH, 2023 r. MATEMATWKA. bazoeasili ypoeeHb

Ha rpagmke n3o0paskeHa 3aBUCMMOCTb CKOPOCTH NOrpyskKeHHs OaTuckada ot
Bpemenn. Ha BepTHKanbsHOI OCH 0OTMEYEHa CKOPOCTh B M/C, HA TOPH30HTAIBHOM
— BpeMs B CeKYH/1aX, NPOIIEIIee ¢ Hauana NorpyKeHHs.
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HOHBSYHCB Fpa(pHKOM, MMOCTABLTC B COOTBCTCTBHC KaXKAOMY MHTCPBAlY BpCMCHH
XapaKTEPUCTHKY TIOTPYKEHHUS GBTHCKaCI)a Ha 3TOM HMHTEPBAlE.

HUHTEPBAJIbBI BPEMEHU  XAPAKTEPUCTHKH

A) 60-120 ¢ 1) 6atuckad poBHO 15 cexyHI He MEHsI
riryOuny

b) 120-180 ¢ 2) CKOpOCTb NOTPYAKEHHSI HE POCiia Ha BCEM
UHTEpBale

B) 180-240 ¢ 3) Gatuckad 15 cexyHz norpysxaics ¢
MOCTOSTHHOH HEHYJIEBOH CKOPOCTHIO

I') 240-300 ¢ 4) cCKOpOCTb NOrpYKEeHHsl ObL1a HE MEHbILIE

0,1 M/c Ha BcéM uHTEpBallE

B tabnuue nmoa kax10it OykBoil ykakuTe COOTBETCTBYIOLHH HOMEP.

Omer:| A| B| B| T

TpeHupoBo4HLIA BapuaHT Ne20 5/8

8 Koraa kakas-unOyab xomika uaer no 3abopy, néc lapuk, xuBymmii B Oyake

BO3JIC JOMA, 00s3aTeNbHO J1aeT. Bbrﬁepme YTBCPKIACHHA, KOTOPHIC BEPHBI ITPH
l'IpHBe,ﬂ.éHHOM YCIIOBHH.

1) Ecom Hlapuk He naet, 3Ha4HT, 10 3a00py HIET KOIIKA.

2) Ecnu llapuk MONYHT, 3Ha4YUT, KOIIKA 110 3a00py He HAET.
3) Ecnm no 3abopy uaér uépnas kouka, [llapux He naer.

4) Ecnu no 3adopy noiaer 6enas xomka, [lapuk 6ynet nasts.

B oTBere 3anuuiute HoMEpa BIOPAHHBIX yTBEPKICHHMA Oe3 npoOelioB, 3ansThix
¥ JPYTUX JJONOJHHTE/IbHBIX CHMBOJIOB,

OrTBert:

9 Ha xnetuartoit OGymare ¢ pasmepom KiaeTkH 1 X 1 u300pax€H TpeyrojgbHHK.

Hatigure ero miomnan..

ISS
HIS

\I

Ortser:

10 | Yenosex, pocT KOTOpOro paseH 1,6 M, CTOMT Ha pacCTOSTHUH 17 M OT YIHHHOTO

¢onaps. [Ipu aToM ATHMHA TeHH YernoBeka paBHa 8 M. OnpeennuTe BEICOTY

¢oHaps (B meTpax).
h\‘-\\_
—
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EAuvHBIA rocyqapcTBeHHEIN ak3ameH, 2023 T. MATEMATWKA. ba3sosasili ypoeeHs

Onnopoauelii map auamerpom 3 cM BecHT 162 rpamma. CKOJIBKO IPAMMOB BECHT
miap IHaMeTpoM 2 CM, H3TOTOBIEHHBII U3 TOTO K€ MaTepHaa’

B tpeyronsuuke ABC yron C pasen 90°, AB = 25, AC = 24. Haiinure cos B.
B

OTBeT:

OTseT:

Janb! 1Ba mapa ¢ paauycamu 8 u 2. Bo ckolibko pa3 00bEM Oosbliero wmapa
Gonbiie oOwéMa apyroro?

OTseT:

14

15

16

17

TpeHupoBo4HbIA BapuaHT Ne20

HaliquTe 3Ha4eHue BbIPaKeHHs
1,2:0,6 - 1,5.

Ortser:

Togap Ha pacnpopaxe yuenunu Ha 40%, npu 31oM oH ctain crouts 810 pybneii.

Ckoubko pyOiieil ctoun ToBap 10 pacrpoaaxu?

OTBerT:

Haﬁmn“e 3HAYCHHE BhIPAMKCHNA
27
25.2

Ortser:

Haiijinre kopeHb ypaBHeHuUs!
log,(—5x +3) = —1.

OrBer:

6/8
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EAvHBIA rocyqapcTBeHHEIN ak3ameH, 2023 r. MATEMATWKA. basosasili ypoeeHs

Ha xoopaunatHoi npsamoii orMeuensl Touku A, B, C u D. 21

A B C D

0 1 2 3 4 5 6

Yucno m paBHO V3.
YcTaHOBUTE COOTBETCTBUE MEIKIY YKA3aHHBIMH TOUKAMH H YHCIIAMH B IIPABOM
cToJIOLE, KOTOPBIE UM COOTBETCTBYIOT.

TOYKH YUCJIA
A Dm+1
B 2) m3
C 3)Vvm
D 6
4 IRt
) m

BrmmvTe B puBeIEHHYIO B OTBETE TaOMHILY MO/ Ka10i OyKBOM
COOTBETCTBYIOIINI YHCITy HOMEP.

Omer:| A| B| C| D

Haiigure nstusnauynoe 4ucio, kpatHoe 25, moosle Be cocennue qudpsl
KOTOpOro oTnu4aroTest Ha 2. B oTBeTe yKaKuTe Kakoe-HUOY/Ib OJIHO TaKOe
YUCIIO.

OtBeT:

N3 0qHO# TOYKH KpYTOBOH TPaccCkl, JUIMHA KOTOPO#H paBHa 12 KM, OTHOBPEMEHHO
B OJIHOM HAaMpaBlIeHHH CcTapToBasu ABa aBToMOOMIsA. CKOpPOCTH MeEpBOTO
apToMoOunsa pasua 101 km/4, ¥ 4depe3 20 MUHYT MOCne cTapTa OH OMEpesKal
BTOPOH aBTOMOOMIL Ha oauMH Kpyr. Haiiaute ckopocTs BTOpOro aBToMOOMIS.
Otser JaiTe B KM/4.

OTBerT:

TpeHupoBo4HbIA BapuaHT Ne20 718

M3 KHHMrM BbINAJIO HECKONLKO MAyIIMX nojapsa auctoB. Homep mnocneaneit
CTpaHMIIBl TIEPE BBIMABIIMMH JUCTaMH — 298, HOMEP MEPBOH CTPaHHUIIBI MOCIE
BBIMABIIMX JIACTOB 3alTHCHIBAETCS TEMH K€ HU(pPaMu, HO B APYTOM MOPSKE.
CKOJIBKO JHUCTOB BHIMAN0?

OTBerT:

He 3a06yovme nepenecmu ¢ce omeemut ¢ o1ank omeemoe Ne 1 6 coomeemcmeuu
¢ uncmpykyuen no esinoamnenuio pavomesi. Ilposepesme, umodwvl Kaynicowli
omeem Obl1 3anuUCal 6 CMPOKe ¢ HOMEPOM COOMEEM CMEYIOU{E20 3A0AHUA.
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EAuvHeIA rocyqapcTBeHHbIR ak3ameH, 2023 r. MATEMATWKA. basoeasili ypoeeHs

CucremMa oueHHBAHNS IK3AMEHALHOHHOH padoThl 10 MATEMATHKE
(0a30BbIii YPOBeHD)

ITpaBunbHOE penienue Kakaoro u3 3aaanuii 1-21 onenwmBaercs 1 Ganmom.
3a/laHne CYMTAETCS BBINOJHEHHBIM BEPHO, €CIIM OTBET 3arnucaH B Toi opme,
KOTOpast yKa3aHa B HHCTPYKIIHH 1O BBITIOJHEHWIO 3a/laHWs, M TIOIHOCTHIO
COBIIA/Ia€T C 3TAJIOHOM OTBETA.

3:;':;:2; ITpaBubLHBIH OTBET

1 116

2 4123

3 9

-+ 80

5 0,05

6 630

7 1423

8 24

9 9

10 5

11 48

12 0,28

13 64

14 3

] 1350

16 2

17 0,5

18 3142

19 97975 wiu 57975 wnm 97575 wim

57575 win 53575 nmm 13575

20 65

21 265

TpeHupoBo4HbIA BapuaHT Ne20
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