EAvHbIV rocyaapcTBeHHbIN ak3ameH, 2022 . MATEMATUWKA. basosbili yposeHb

Enunblii rocy1apcrBeHHbIH 3K3aMeH
no MATEMATHUKE

Ba3oBblii ypoBeHb
HWHCeTpyKIMS 10 BHINOJTHEHUIO PadOThI

OK3aMeHaIoHHas padoTa BKIFoUaeT B ceds 21 3amanue.

Ha Brmomsaenue pabotsr otBogutcs 3 aca (180 MuHyT).

OTBeTHl K 3aJaHUSIM 3allMCHIBAIOTCS IO IMPHUBEAEHHBIM HIDKE 00pasiam
B BHJIC YWCIIAa WIH MOCIexoBaTeNbHOCTH Iudp. CHadama 3amdIInTe OTBETHI
K 3aJ]aHusIM B TIOJIE OTBETa B TEKCTE pabOThI, a 3aTeM MEPEHECUTe UX B OJIAaHK
oTtBeTOB Ne | cripaBa OT HOMEpa COOTBETCTBYIOIIETO 3a/IaHUsI.

OrtBeT: "0:8 0 - O ’ 8

Ecmu oTBeTOM SIBIISICTCS TOCIIEAOBATEIBHOCTh UG, KaK B MPUBEIEHHOM HUXKE
MpUMepe, TO 3aMUIINTE ITY TOCIEI0BaTENBHOCT B OJ1aHK 0TBETOB Ne 1
6e3 po0eoB, 3aMIThIX U APYTUX JTOTIOTHUTEIHHBIX CUMBOJIOB.

A|B|B|T
OIBeT:43_,2
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Bce Omamku EI'D 3amonHsAoTCs APKAMH  YEPHBIMH — YepHUIIAMHU.
JomyckaeTcst HCTIONBb30BAHHUE TEJICBON WM KaMJUIIPHON PYUKH.

[Ipy BbIMOTHEHWM 3alaHUH MOJXKHO TOJIB30BATHCSI YEPHOBHKOM. 3ammcH
B YePHOBHKE, 2 TAKIKe B TEKCTE KOHTPOJIbHBIX U3MEPUTEJIbHBIX MATEPHATOB
He YYUTHIBAIOTCS NMPU OLIEHUBAHUM PadoTHI.

Bannel, momydenHsle Bamm 3a BBIONHEHHBIE 3aJaHUSA, CYMMHPYIOTCS.
IToctapaiiTech BBIIOJIHUTH KaK MOXKHO OOJIbIIE 3a1aHIH 1 HaOpaTh HanboJIbIIee
KOJIMYECTBO OaNIOB.

ITocne 3aBepmieHMs pabOTHI MPOBEPHTE, YTO OTBET HAa KakJ0€ 3aJaHHE
B O6manKax oTBeToB Nel 3ammcaH 1moj NpaBHIIEHEIM HOMEPOM.

Kenaem ycnexa!
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CnpaBoYyHble MaTepHAJIbI

Aaredpa

Tabmmia KeagpaToE Henk THcen ot 0 go 99
Emurpier
0 1 2 3 4 5 3] 7 ] 9
0 1 4 9 16 25 36 49 64 81
100 | 121 | 144 | 169 | 196 | 225 | 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
6400 | 6561 | 6724 | GBRY | 7056 | 7225 | 7396 | 7569 | 7744 | 7921
8100 | 8281 | 8464 | 8649 | 8836 | 9025 | 9216 | 9409 | 9604 | 9801
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CroficTea apHdMeTHIECKOrO KBAIPATHOTO KOPHA
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DOPMYIEl COKPAITEHHOTD YMHOKEHHT
(a+b)'=a +2ab+b"
(a—b)'=a’-2ab+b’

a’—b’=(a+b)(a-b)

~

oN AUA NI9HhO9O0dNHEdL

WM cerre




ITnowaon nogepxHacmen 1 oGvEMbI e

e — TIpAMOYTOMEHED MApaUIeTelHIIe IIpsvag npH3IMa

e

CPE,‘I[-IHJI JIHHHA TPEVTONBHHEA H TPalICITHH T

EAvHbIV rocyaapcTBeHHbIN ak3ameH, 2022 . MATEMATUWKA. basosbili yposeHb TpeHnpoBoYHbIN BapuaHT Ne12 ot 22.11.2021. Akagemus co8a.ru 2/8
CieneHn 1 aocapugm ITowaon grucyp —]
Y
CROHCTEA CTENIEHH CroiicTea torapadna ITapammenorpanms TpeyronsHHEK m
npE a=0.b>0 mpE a>0,azl, b>0, x>0, y=0 1 T
1 logg b b S=ah b S=—ah,
a =L a'®a’=p ha =ah, 2 <
at Y S=absiny T Pre
log,a=1 FALEE M S=—absiny my)
R m_ _nm+m = a a 2
a ) a=a log,1=0 O
_=g" ™ log, (xy)=log, x+log, ¥ Tpanemss Poub o
a (x) b Q
{au ']mza'w log .| > |=log, x—log, ¥ \\ s A‘ d,. d, — nmarosam C
) P h s=2"2.h 1 T
n_ o n ogm log b =klog b ) 2 S==dd,
(ab)'=a"-b a a \ ~dd,
: VARES S < g
Y. | n —
a a
2l == C
[ b ) " >
A
S
Z
10

MN — cp. mm. V=abc

MN || AC b IIE

2y =4C 2 e -

2 =

A D N

N

Teopena IIndaropa Jmisa okpyvadocTH  C'=2mr

[Tnomaxs kpyra S=mw’ V= %.S'mh —
c a a’+b'=c" / ;\ =
|| —] —
B &_/ — _ ==
j? V=mh —
HpaBH.TBI—IEIE TPEYTOIBEHEE S g = 2 =
\ = {T'JE - __-__;_!_T._ - —
a 6 =
h=2 3 =




EAvHbIV rocyaapcTBeHHbIN ak3ameH, 2022 . MATEMATUWKA. basosbili yposeHb

TpuroHOMeTpHIeCKHE (PYHKIHH

TTpAMOYTOIEHEIH TPEYTONIEHHK TpHrOHOMETPHYECKA OKPVEHOCTE
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Omeemom K KaxicooMy 3a0aHuio A611emca KOHeUHAas 0ecAmuyunas opoov,
unu uenoe HuUcno, uau nocnedoeamensvHocmsv yugp. Omeem chauana
3anuuwiume 6 nojie omeema 6 mexkcme padomol, a 3amem nepeHecume 6
BJ/IAHK OTBETOB N 1 cnpasa om nomepa coomeemcmeyrouiezo 3a0anus.
Kasicoyro yugppy, 3maxk «mumnyc» u 3anamyr Ruwiume 6 OMOEIbHOI
Kemouke 6 COOmEemcmeunu ¢ NPUGeOéHHvIMU 6 0OaanKe oobpazyamu.
Eounuybl usmepeHuii nucamsy He Hyy3cHo.

Haiinure 3HaueHue BeIpaxeHUs

9,2
05-28

OTBeT:

B kBaptupe yctaHoBieH mpubop yuéra pacxoja XOJOIHOH BOJIBI (CUETUMK).
[Mokazanus cuérumka 1 ceHTs0ps cocraBusm 123 ky6. M Boasl, a 1 okTs10pst — 129

Ky0. M. CKOJBKO HYXHO 3aIIaTUTh 3a XOJIOJHYIO BOAY 3a CEeHTSIOphb, eciu
cTouMocTh 1 Ky6. M Xoso1HOH BojbI cocTaBiseT 22 py0. 20 kon.? OTBeT naiite B
pyOIIsIX.

OrTBeT:

VYcTaHOBHTE COOTBETCTBHUE MCKAY BEJIMYMHAMU U UX BO3MOKHBIMH 3HAYCHUSIMMU:
K KaXXI0MY 3JIEMEHTY HEPBOTO CTOJ'I6I_[a HOI[6€pI/ITe COOTBCTCTByIOH.[I/Iﬁ JJICMCHT
H3 BTOPOIo CTOJ'I6I_[a.

BEJWYUHBI 3HAYEHMUSA
A) 006BEM OYTBIIKH Ta3UPOBKU 1)2n

B) 00bEM OaraxkHuKa aBTOMOOHJIS 2) 200 n

B) 00bEM Ipy30BOro OTCEKA TPAHCIIOPTHOTO 3) 555 000 km3
camoJiéTa

') 065EM Bosibl B UEpHOM MOpE 4) 400 m3

B TaﬁJ'II/IIIG nona Ka)KZlOﬁ 6yKBOfI, COOTBCTCTByIOIIIeﬁ BCJIMYMHE, YKAXKUTEC HOMEP
€€ BO3MOXXHOI'O 3HAYCHHS.

Omer: | A| 5| B| T
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B copeBHOBaHMSAX IO METaHHMIO MOJIOTa YYAaCTHMKM IIOKa3alM CJleXyolue
pe3yJIbTaTh:

PeaynbTaT nonsITkv, M
ICnopTtcmeH

| iy v v M
Nantes 55,5 [64,5/55 153,554 [52
Mowakut (52,563 51,5156 [55,5[55
Tanb 53,564 54,5154 [54,5[52
OBcoB 52,562 52,551,553 [52

Mecra pacnpemensoTcs 1O pe3yibTaTaM JIydlledl IOMBITKH  Ka)XIOro
CIOpPTCMEHa: YeM JajbIlie OH METHYJ MOJIOT, TEM JIyUIIIe.
Kaxoe mecto 3ansu1 cnoprecmeH JlanteB?

OTBeT:

Ha xnetuaroii Oymare ¢ pasmepom KieTkd 1 X 1 u300paxEH NMpsMOYToJbHBIN
TpeyronbHUK. Haliaute 1yiMHy ero Oosbliero Kkarera.

<

OTBeT:

Tonpko 90% u3 30 000 BEITYCKHHKOB TOpoAa MPaBWIBHO pemmian 3axady Nel.
CKOJBKO BBITYCKHUKOB M3 3TOTO TOPOAa NPaBIIIBHO penriiy 3axaqy Nel?

OTBeT:

I
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Haiinure 3HaueHue BbIpaKeHUS

V10- 2.

OrTBer:

. 1 .
[Tomans YeTHIPEXYTroIbHUKA MOYKHO BBIYUCIUTE 10 hopmyre S = §d1d2 sina,

rne d; u d, — JJIUHBI JNUATOHAJCH YETHIPEXYTrOJbHHUKA, (X — YIOJ MEXKIY
nmuaroHaisiMA. Tloip3ysace 3Toi dopmynoi, HalinuTe Twomane S, ecnmu d, = 4,

. 2
d, = 7,asma=;.

OTBeT:

Haiinure kopeHb ypaBHEHHUs
14+8(—x+10) =9.

OTBeT:

KBapTupa coCTOUT U3 KOMHATHI, KyXHH, KOPHI0pa U cany3a (cM. uepTéx). Kyxus
nuMeer pa3Mepsl 3 M X 4 M, cany3en — 1,5 M X 2 M, anuHa kopunopa 6 M. Haiinute
II0MIaIb KOMHATHI (B KBaJPATHBIX METPaXx).

3m
4M| KyxHA KOMHATa
2M™m|cly KOpHIOP
1.5M 6M

OrtBeT:

Bacs, Ilers, Oner, Kons u Jléma Opocunu xpeOuii — KOMy HauyMHATbH WIPY.
Haiinure BeposITHOCTB TOTO, YTO HAYMHATH UTPY J0oJpkeH Oyner Ilers.

OrTser:
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Cembs ux TpEX 4enoBeK IiaHupyer noexars u3 Cankr-IlerepOypra B Bonoray.
Mo>HO exaTh 10e3/J0M, a MO)KHO — Ha CBOEH MallliHe. buiet Ha moes 1 Ha 0JJTHOTO
yesnoBeka cTout 1500 py6nei. ABToMOOMIIb pacxoayeT 8 tuTpoB Oen3uHa Ha 100
KAJIOMETPOB IYTH, paccTosiHue 10 mocce paBHO 700 kM, a 1ieHa OeH3WHA paBHA
30 pyO6ureit 3a mutp. CroIpKO pyOIIei mpuAETCs 3aIIaTuTh 32 HanboJiee AeTIEBYIO
MOE31IKY Ha TPOUX?

OTBeET:

Heranp mMeer ¢opMy H300pakEHHOTO Ha pPHCYHKE MHOTOTpPaHHHKA (Bce
IBYTpaHHBIC YTIBI TpsMbie). Urciaa Ha pucyHKe 0003HA4YalOT IUTHHBI pEdep B
cantuMmeTpax. Haiinure o00BEM 3TO# ameramu. OTBeT nmaiiTe B KyOHMUECKHX
CaHTUMETpax.

OTBeT:
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B Ta6nnue YKa3aHbl JOXOJbl U PACXOIbl (I)I/IpMI)I 3a 5 MecsIIEB.

Mecay INoxop, Teic. pyo. Pacxog, TeiC. pyD.
ions 115 110

IABryct 125 130

[CeHTs6pb 140 120

[OkTR6pPb 120 110

Honbpb 130 190

[Tonb3ysick Tabmuiel, mMOCTaBbTE B COOTBETCTBHE KAXKIOMY H3 YKa3aHHBIX
MIEPHO/I0B BPEMEHH XapaKTEPHCTHKY JIOXO/I0B U PACXOJIOB.

HEPUO/JbI BPEMEHH
A) aBryct

XAPAKTEPUCTUKH

1) pacxoj B 3TOM Mecsile OoJIbIle, YeM
pacxon B MpeablIyLeM

2) N0XOA B 3TOM MeCSIIe MEHbIIIE, YeM JJ0XO0
B IIPEbLAYIIEM

B) cenrsa6pn

B) oxta6ps 3) HauOoNbLINIA TOXO B IEPHOJ C aBrycTa
0 HOIOpPb

I') HOs10pB 4) HanOombIIas pa3HUIA MEXITYy JOXOJAOM H
pacxomom

B Tabnwuie mox kaxmpoit OyKBOH YKaXHTE COOTBETCTBYIOIIHIA HOMED.

Omer:| A| B| B| T
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Ha oxpykHOCTH 1O pa3Hble CTOpPOHBI OT auaMmeTpa AB B3aThl Touku D u C. Kaxxnomy U3 4eThIpéX HEpaBEeHCTB B JIEBOM CTOJIOLIE COOTBETCTBYET OJIHO M3 —]
WsBectHO, uTo 2DBA = 41°. Haiigure yron DCB. OTBet maiiTe B rpagycax. pELICHUH B IpaBoM CTOJIOIE. Y CTaHOBHTE COOTBETCTBHE MEK/1y HEPaBEHCTBAMU U
D U UX peIIeHUSIMU. m
HEPABEHCTBA PEIHNTEHWA S
A B A) logix =1 U
; 2 3 X O
B) logix < -1 I GE—— W
3 2) 0 3 x
C B) logix = —1 1 | x 9
Ortger: 3 3) 3 T
[logix <1 0 1 x o
3 » 3 <
.. . ¢
O6béM KoHyca paBeH 97, a paguyc ero ocHOBaHMs paBeH 3. Haiiaute BbICOTY
KOHYca. Brumure B mpuBeA€HHYHO B OTBETe TaOJHWIly IOJ KaXJ0oW OyKBON A~
COOTBETCTBYIOIINI PEIICHHIO HOMED. S
Omer:| A| b | B| T %
N
[ERY
[HY
[EEY
Ortger: . .. n . N
18 | Korma xakas-uuOynp komka uaetr mo 3abopy, nméc lllapuk, sxuBymuit B Oymke
BO3JI€ JIOMa, 00s3aTeNbHO J1aeT. BriGepuTe yTBEpKICHHS, KOTOPBIE BEPHBI MPH N
IPUBEAEHHOM YCIIOBUU.
E—
=
1) Ecnu [lapuk He nmaet, 3HAYHUT, 10 3a60py UAET KOIIKA. ——
2) Ecnn [llapuk MOTYHT, 3HAYUT, KOIIIKA 110 3a00py HE HAET. =
3) Eciu mo 3a60py unét u€pHas xomka, [llapuk He maeT. =
4) Ecnu o 3a0opy noiaér 6enas xouika, llapuk OyzneT nasrs.
B oTBere 3anummTe HOMepa BEIOPAHHBIX YTBEPXKICHUI 0€3 TPOOETIOB, 3aISIThIX 1

APYTHUX JOMOJHUTECIbHBIX CUMBOJIOB.

OrtBeT:

Haiinure mectu3HayHoe HaTypallbHOE YHUCIO, KOTOPOE 3alUChIBAETCSI TOJIBKO
mudpamu 2 u 0 u nemutes Ha 24. B oTBeTe ykaxute Kakoe-HUOYIb OIHO TaKOE
YHCIIO.

OrTser:




N
e
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Bans u I'ang nponansiBatoT rpaaxy 3a 35 MUHYT, a ofHa ['ans — 3a 60 munyT. 3a
CKOJIbKO MUHYT TpoMNajibIBaeT IpsaKky ogHa Bams?

Ortser:

Ha moBepxnoct: rnodyca ¢iaomactepoM mpoBeneHsl 17 mapamureneir u 24
MepuanaHa. Ha ckosibko gacTed NpoBeIESHHBIC JIMHUH Pa3/ieIiiIa OBEPXHOCTb
robyca? Mepunman — 3TO Oyra OKpPYKHOCTH, coeamHstomias CeBepHBIA H
IOxubIit momrockl. [lapamnens — 3TO OKPYKHOCTb, Jekamias B IIOCKOCTH,
HapajIeNbHOI INIOCKOCTH YKBATOPA.

OTBeT:

He 3a0y0vme nepenecmu 6ce omeemsul 6 61aHK omeemog N 1 ¢ coomeenmcmeuu
¢ uHcmpykyueil no evinonnenuro padomel. Ilposepvme, umoovl Kaxcowi
omeem bl 3anUCAH 8 CIPOKE C HOMEPOM COOMBEMCIMBYIOUE20 3a0AHUA.
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CucreMa oleHMBAHMSA YK3aMEHAIMOHHOI padoThHI MO0 MaTeMaTHKe
(0a30BbIii ypOBEeHB)

IIpaBunbpHOE pemieHUE Kaxaoro w3 3amanuii 1-21 orenuBaeTcs 1 Gamiom.
3amaHue CYUTASTCs BEIIIOJIHEHHBIM BEPHO, €CIIH SK3aMEHYEMBbIH /1ajl IPaBUIbHBIHA
OTBET B BHIE I[EIIOT0 YHCIAa WM KOHEYHOH MJecATHYHOU mpoodwu,

nocCJICa0BaTCIIBHOCTH IlI/I(i)p.

MATEMATUWKA. basosbili yposeHb

gl:;;:;ﬂl IIpaBuJibHBIN 0TBET
1 -4
2 133,2
3 1243
4 2
5 6
6 27000
7 5
8 4
9 9
10 18
11 0,2
12 1680
13 28
14 1324
15 49
16 3
17 4123
18 24
19 220200 wmau 202200 wam 222000
20 84
21 432
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https://youtu.be/upx--2zssxc?t=794

