MaTtemartuka. 9 knacc 2021r.

OcHoBHoii I'ocynapcrBennsiii Ik3amen no MATEMATHUKE

HUHCTpyKIHS M0 BHIMOJTHEHUK) PAdOTHI

OKk3aMeHaIoHHas paboTa COCTOUT U3 JBYX YaCTel, BKIFOYAIOMINX B ce0s
25 3apmanmii. Yacte 1 comepxkur 19 3amaHmii, yacTh 2 cCOAEPKUT 6 3amaHuid
C pa3BEPHYTHIM OTBETOM.

Ha BrImonHeHNE 5K3aMEHAITHOHHOM paboThI 0 MaTeMaTHKE OTBOIUTCS
3 gaca 55 muHyT (235 MUHYT).

OrtBeThl K 3aga0usaM 7 ¥ 13 3anumure B 0j1ank otBeTOB Ne 1 B Buze oqHOM
UQPBI, KOTOPask COOTBETCTBYET HOMEPY MPABUILHOTO OTBETA.

Jnst ocTanmpHBIX 3aaHWii 4YacTM | OTBETOM SIBJISETCS YHUCIO WU
MOCJIEI0BATEILHOCTE IU(p. OTBET 3aMUIIMTE B MOJIC OTBETA B TEKCTE PabOTHI, a
3arteM repeHecuTe B OnaHk orBetoB Ne 1. Ecnu mosyumnack OOBIKHOBEHHas
JIpo0b, OTBET 3AMUIINUTE B BUJE IECATUIHOM.

Pemenns 3amaHmii 9acTh 2 W OTBETHl K HUAM 3alMIINTEe Ha ONaHKe
orBetoB No 2. 3ajmaHus MOKHO BHINIOJHATH B JIFOOOM mopsiake. TeKCT 3amaHus
TIepENICHIBATh HE HAZ0, HEOOXOAUMO TOIBKO YKa3aTh €ro HOMEP.

Bce Omanku 3amonHSIOTCA SPKUMH YEPHBIMH YepHWIaMU. JlomyckaeTcs
HCIIOJIE30BaHNE TEJICBON TN KAIMUIIPHON PYUKH.

CHayana BbIIOJHANTE 3aaHus yacTH 1. HauaTe coBeTyem ¢ Tex 3agaHuil,
KOTOpBIE BHI3BIBAIOT Y Bac MeHbIIe 3aTpyTHEHHH, 3aTeM MEPEXOIUTe K APYTUM
3aaHusIM. J[71s1 S5KOHOMMH BPEMEHHM IIPOITyCKaiTe 3ajaHue, KOTOpOe He ynaércs
BBITIOJIHUTH Cpa3y, U nepexoaute K cieayromemy. Eciau y Bac ocranercs Bpems,
Bb1 cMokeTe BEpHYTHCS K IPOMYIIEHHBIM 3aJaHUSIM.

I[Ipn BbIMOMHEHWM YacTH 1 BCe HEOOXOIWMBIE  BBIYHMCIICHHUS,
npeoOpa30BaHusl BEITIONHANTE B YePHOBUKE. 3aMHCH B YePHOBHKE, a TAKKE B
TeKCTe KOHTPOJIBHBIX H3MEPHTEIbHBIX MATEPUAJIOB He YYHTHIBAIOTCS NPH
OLleHMBAHUM PadOTHI.

Ecmu 3amaHne coIep KUT PUCYHOK, TO HA HEM HETIOCPEICTBEHHO B TEKCTE
paboTBl MOXKHO BBITIONHATH HeoOxoamMble Bam moctpoeHms. PexomeHmyem
BHUMATEJIBHO YUTATh YCIIOBUE U IPOBOAMTH IIPOBEPKY MOIYUYCHHOTO OTBETA.

IIpu BeIMOTHEHUU PabOTH BbI MOXKeTe BOCIIONB30BATHCS CHPABOYHBIMHU
Marepuajiamu, BbIJaHHBIMU BMecTe ¢ BapuanTom KM,

Bannpl, momyduennble Bamu 3a BBITIOJHEHHBIE 3a7aHWsI, CyMMHPYIOTCS.
ITocrapaiiTech BRIIOIHUTH KaK MOKHO OOJIBIIIE 3aaHUI W HaOpaTh HanOoJbIIee
KOJINYECTBO OaJIoB.

JImst IpOXOXAEHUS aTTECTAIlMOHHOTO TMOopora HeoOXoauMo HabpaTh He
MeHee 8 0aluioB, U3 KOTOPHIX HEe MEHee 2 OauiOB JIOJKHBI OBITH IOJYYEHBI
3a pelIeHne 3a1aHnil o reomeTpuu (3ananus 15-19, 23-25).

[Mocne 3aBepuieHUs pabOTHI MPOBEPHTE, YTOOBI OTBET Ha KAXKIOC 3a/IaHHEC B
6nankax orBeToB Nel u Ne2 OblI 3amucaH 1oJ| MPaBUILHBIM HOMEPOM.
Kenaem ycnexa!
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CITPABOYHBIE MATEPHAJIBI
AJITEBPA

» DopMyIa KOPHEH KBAIPATHOIO YPABHEHHA:

_—b+D
2a

X=———— rme D:bl—ﬂlac.

;
e Ecau KBaapaTHEN! TPEXWIEH ax ~ + bx + ¢ HMeeT 1Ba KOpHI: X| H X3, TO
2
ax " +bx+e=a(x—x;)(x—x;);

5
©C/IH KBAIPATHBI TPEXWICH ax  +bx + ¢ HMeeT eIHHCTBEHHBIH KOPeHE X,
TO

ax’ +bx+c:a[x—xg)2.

» dopmyma 71 -ro wieHa apHMETHIECKOH IPOrPeccHH (@, ), IEpBBI 4icH
KoTopoif paBeH a, H pa3HOCTh paBHA d :
a,=a;+d(n-1).

s DopMyIa CYMMEL IEPBEX H WICHOB apH(METHUECKOH MPOrPECCHHE:
( ay+day, }”

Sy=t

¢ DopMyna n-ro WicHa [€OMETPHYECKOH IPOrpeccHt b, . IepBbii WieH KOTOPOH
paseH b, a sHaMeHaTeIb paBeH g :

bn :bl 'E}'”_l-

+ Qopmyna cyMMBI IEPBEIX /1 WISHOB [€OMETPHIECKOH IPOrPeccHH:
[q L _ 1 } b_l

S =
n q- 1
Taﬁ.‘mua KEAIPaTOB IBY3HAYHBIX "HCET
Eananmsr
0 1 2 3 4 5 6 7 8 9
100 121 144 169 196 225 256 289 324 361

400 441 484 520 576 625 676 729 184 841
961 1024 1089 1156 1225 1296 1360 1444 1521
1600 | 1681 1764 1849 1936 | 2025 2116 | 2209 | 2304 | 2401
2500 | 2601 2704 | 2800 | 2016 | 3025 3136 | 3249 | 33064 | 3481
3600 | 3721 3844 | 3060 | 4006 | 4225 | 4356 | 4480 | 4624 | 4761
4000 | 3041 5184 | 5320 3476 | 5625 5776 3020 | 6084 | 6241
6400 | 6361 6724 | 6889 7056 | 7225 7396 7360 [ 7744 | 7921
8100 | 8281 8464 | 8640 8836 | 0025 0216 | 92400 | 0604 | 9801

| ke far] b =
o
=
(=]
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MaTtemartuka. 9 knacc
TEOMETPUI

e CyMMa yIJIOB BBIIYKIOIO 1-yroIbHEKA pasHa 180°(n —2).
¢ Pagmyc r OKpYXKHOCTH, BIHCAHHOH B IIPAaBHIBHEIH TpPEYTOIBHHK CO

o 3
CTOPOHOH . paBeH ?L’I .

¢ Pagmyc R OKpyXHOCTH, ONHCAaHHOH OKOJI0 HPaBHIBHOTO TPCYTOIbHHKA

. 3
CO CTOPOHOH d . PpaBCH Tﬂ .

¢ Jlna tpeyronsauka ABC co ctopoHamu AB=¢, AC=b, BC=a:
a _ b c

sind sinB - sinC

=2R,

rae R — pagmyc OMHCAaHHON OKpPYXKHOCTH.
e Jlna tpeyronsHuka ABC co croporamu 4B =c¢, AC=b, BC=a:
c?=a’+b*—2abcosC.
* Dopmyna AIHHE | OKPYRHOCTH pagmycoM R:
[=2mR.

e Qopmyna ammmsl | IyTH OKpYXHOCTH pagmycoM R, Ha KoTopymo
OIHpaeTcA NeHTPAIBHEIH YTOI B () TPAIycOoB:

= 2nRp
360

¢ Dopuyna miomanzy S mapallerorpaMMa co CTOPOHOH a H BBICOTOH h,
npoeengHHOH K 3Toll cTopoHE:

S=ah.

e $opMmyna mwromagH S TPEYTrONBHHAKA CO CTOPOHOH @ H BBICOTOH h,
TIPOBENEHHOMH K 3T0l CTOpOHE:

1
S=—ah.
2
e Qopmyna wiomanH S TPANClHH ¢ OCHOBAHHAMH a . b H BEIcoTOH h:

S h.

_a+b

¢ Qopwmyna mIomagH S Kpyra pagHycoM R:

S=nmR>.
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Yacrs 1

Omeemamu k 3ad0anuam 1-20 saensaomcesa wucio uiu nocied08ameibHOCHb
uugp, komopuwie cnedyem 3anucamo ¢ b/IAHK OTBETOB M 1 cnpasa om
HOMepa coomeemcmeyowezo 3a0anus, Havuhas ¢ nepeoi kiemouku. Eciu
OMmeemom s6IACMCs NOC1e008AMENbHOCHb UUpp, mo 3anumume eé 0e3
npo0es06, 3ananblX U Opy2uxX OONOJHUMEIbHBIX CUMB0.J108. Kajcovlil cumeon
nuwiume 8 OMOEAbHOU KIemouKe 6 COOMEEMCHEUU ¢ NPUEEOEHHLIMU 6
onanke obpazyamu.

| Ilpouumaiime gnumamensno mexkcm u gptnoanume 3adanus 1-5 |
KoL

Ha mrare m300paskeHO NOMOXO3SHCTBO, HaXOHsIIeecs MO aipecy: c. Maibie
Bceeroanum, 1. 26. CtopoHa KakJ10i KJIIETKH Ha IJIaHE paBHA 2 M. Y4YacTOK UMEET
(hopMy npsiMoyTONIEHUKA. BBIE3 1 1 BBE3/T OCYIIECTBISIOTCS Yepe3 eMHCTBCHHEIC
BOpOTA.

IIpu BXone Ha yuyacTOK cHpaBa OT BOPOT HAXOAMTCS KOPOBHHUK, a ClieBa —
KypaTHHK. [Lmomanp, 3aHATas KypATHHKOM, paBHA 72 KB. M. PS10M ¢ KypATHUKOM
pacToioKeH NPy MIoaabio 24 KB. M.

XKwuoii oM pacmionoskeH B TxyouHe Tepputopui. [lepen momom nmeercs GoHTaH,
a Mexay (QOHTAaHOM W BOpOTaMu — HeOoibmmas Oepé3oBas pomuna. Mexmay
KHJIBIM IOMOM M KOPOBHHKOM MOCTpOeHa OaHs. 3a TOMOM HaXOIHUTCS OTOPOJI (ero
TpaHMIIBI OTMEUYEHBI Ha TUIaHe IMyHKTUPHOW JIMHKEH), Ha KOTOPOM €CTh TeIUTHIIA,
a TaKke (B CaMOM YTJIy ¥ OTOPO/ia, U BCEr0 JOMOXO03S5CTBa) — KOMIIOCTHAS SIMa.
Bce n0poxkkHM BHYTPH y4acTKa MUMEIOT IIUPUHY | M M BBIMOIIEHBI TPOTYapHOU
IVIUTKOM pasmepoM 1 M X 1 M. Mexy KOpOBHHKOM M KypSATHHKOM HMeEETCA
ILIOIIA KA IUIOIAAbI0 56 KB. M, BRIMOIIICHHAS TaAKOM K€ IIMTKOM.
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MaTtemartuka. 9 knacc

2021r.

ConocTaBbTe OOBEKTHI, YKa3aHHbIC B TaOmuIe, ¢ mudppamMu, KOTOPHIMH 3TH

00BEKTEl 0003HAYEHLI Ha IUIaHE. 3aloJIHHTE Ta6n1/1uy, a B OJaHK OTBETOB

TMECPCHECUTE NNOCICAOBATCIBHOCTD U3 MATH HI/I(I)p.

OOBEKTHI | KIJIOW IOM | OropoJ | KOPOBHHK

OaHs KOMITIOCTHA sIMa

Ln¢psr

TpoTyapHas miMTKa NpoJaércst B yrnakoBKax 1o 3
MOHaJ00MIIOCh KYIIUTh BJIA/IENbIaM JJOMOXO03SHCTBA

mTykd. CKOJIBKO YIaKOBOK
IUISL TOTO, YTOOBI BBIJIOXKUTH

BCC JOPOKKHU U IIIOMAJAKY MCKAY KOPOBHUKOM U KypﬂTHI/IKOM?

OTBeET:

Haiigure miomanp, KoTopyto 3aHuMaet 6ans. OTBET AaliTe B KBaJpaTHBIX METpax.

OTBeET:

III Haiinure paccrosHHE OT XWIJIOTO OMa 10 Tpynaa

(paccTosiHEE MEXIy IOBYMS

OMmKalIIIMU TOYKaMU 00BEKTOB IT0 IpsiMoi). OTBeT naiTe B MeTpax.

OTBeT:

JOPOXKKH, W IUIOLIAJKy MEXIy KOPOBHHKOM U
MPECTaBICHBI YCIOBUS TPEX MOCTABIIUKOB IITHTKH.

Bragensubsl 1OMOX03sHCTBA MIIAHUPYIOT OOHOBUTH BCIO TPOTYapHYIO ITUIUTKY (U

KypaTtHukoM). B Ttabmure

ITocTraBmuk CroumocTs HocraBka PaboThl o 1eMoHTaxXy
TUTATKH (B pyONsix | (B pyOisix) CTapoii TUTUTKH | IO
3a 1 kB. M) yKJIaJIKe HOBOH (B py0sIsix)
1 440 10 000 OecriaTHO
2 430 5000 3000
3 420 2000 6000

Bo ckonbko py0iieit 000HaETCst BIaieblaM caMblid BBITOJHBIN BapHaHT?

OTBeT:

TpeHnpoBoYHbIN BapmaHT Ne6 ot 12.10.2020 Akagemus co8a.me

III Haiinure 3HaueHue BbIpaKeHUS
1 + 17
5 10

OrTser:

511, 13, 14
OmuHo U3 uucen -, —, —, —
9 9 9 9

1 I 1 1 1 1

OTMEYEHO Ha NMPSAMOU TOUKOM.

1

{ ] { ] { ] - 1 ] 1
0 0.1 02 03 04 05 06 07 0.8

Kakoe 3710 uncno?
5

h

2) g

3) E

4) 5

OTBeT:

Haiinure 3nauenue BelpaxkxeHus

III Haiinure kopeHb ypaBHEHHS

(x —=5)2 = (x + 10)2.

OrtBeT:

0.9
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MaTtemartuka. 9 knacc

BeposTHOCTE TOT0, UTO HOBasI MIAPUKOBAs pydKa MUILET MI0XO (WIN He MHIIET),
paBaa 0,19. Ilokymarens B Mara3uHe BBIOMpAcT OJHY LIAPHKOBYIO DYUKY.
HaiinuTte BepoATHOCTB TOrO, YTO 3Ta Py4Ka MUMIET XOPOILIO.

Ortser:

YcTaHOBHUTE COOTBETCTBHE MEXKAY rpadpukaMu QyHKIHI U popMyliaMu, KOTOPEIE
UX 33/110T.

FTPADUKHU
A) ¥y E) ¥ B) ¥y

1 1 1

ol \ e o[ 1 e o 1 x
DOPMYNbI

1) y=—-2c -1 2) y=—2z+1 3) y=2zx+1

B tabnmie no kaxxaoi OyKBOW YKa)KUTE COOTBETCTBYIOIIII HOMEP.

A|b |B

OTBeT:

IlepeBecTn 3HaueHue TemmnepaTypsl no mkane Papenreiita B mkany llenscus
5

Mmo3BOJIsIeT Qopmyna tq = ;(tF —32), rme tc,— TeMmmepaTypa B Tpajaycax

Henbcus, tp — temneparypa B rpanycax ®dapenreiita. CkoJbKUM IpagycaM IO

mikane [lenabcus coorBeTcTBYeT -67 rpanycos no mkane apenreiira?

OTBeET:

2021r.
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VYxkaxure peHICHUC CUCTEMbI HEPABCHCTB

{—8 +4x >0,
4—3x > -8.
1) Her pemeHunit
2) (—0; 4)

3) (2;40)
DNVED

OTBeT:

Jlene Hago nognucatb 972 OTKpBITKU. ExkeAHEBHO OHA MOANMUCHIBAET HA OAHO U
TO K€ KOJHMYECTBO OTKPBITOK OOJBIIE MO CPaBHEHUIO C MPEABITYIIUM JTHEM.
UzBectHO, uTO 32 TIepBEIi nmeHb JleHa mommucana 20 oTkpeiTok. Ompenenwre,
CKOJIKO OTKPBITOK OBIJIO MOINHCAHO 3a CeIbMOH JIeHb, €clH Bcs paboTa ObLia
BBINOJIHEHA 32 18 JHE.

OTBeT:

~
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MaTtemartuka. 9 knacc 2021r.

15 | B paBHOOeapeHHO Tpanenuu U3BECTHEI BBICOTA, MCHBIIICE OCHOBAHKE U YTOJI MIPU
OCHOBaHUU (CM. pUCYHOK). Halinure OoibIliee OCHOBaHUE.

6

L

45°

Ortser:

Uepes Touky A, JNEXallyl0 BHE OKPY>KHOCTH, NPOBEICHBHI JIBE mpsiMble. OnqHa
npsiMas KacaeTcsi OKpy)KHOCTH B Touke K. [lpyras mnpsmas mepeceKkact
OKpYXHOCTb B Toukax B u C, npuuém AB = 2, AC = 8. Haiinute AK.

C

OTBeT:

HaiinuTe mioniaas napauienorpaMma, H300paxEHHOTO Ha PUCYHKE.

5/ |4

OTBeT:

TpeHnpoBoYHbIN BapmaHT Ne6 ot 12.10.2020 Akagemus co8a.me 5/7

Ha kneruatoit Gymare ¢ pazmepoM kieTku 1 X 1 n300paxéH nmapajuienorpamMmm.
Haiinure ero momans.

OrTBer:

Kakue u3 cnenyromux yTBep>kIeHUN BepHbI?

1) InaroHasnp napajuienorpaMma JIEIUT ero Ha JiBa PaBHBIX TPEYTOJbHUKA.
2) Bce yribl poMm0a paBHBI.
3) [Inomaap KBajpaTa paBHA MPOU3BENEHHUIO JBYX €r0 CMEKHBIX CTOPOH.

B otBer 3anuiinTe HoMep BEIOPaHHOTO yTBEPIKICHUSI.

OTBeT:

He 3a6yobme nepenecmu 6ce omeemsvl 6 Onank omeemosé Ne 1 ¢
coomeemcmaun ¢ UHCIMPYKYUell no GbINOIHERUI0 PAhombl.
IIposepvme, umoodvl Kas)xcowvlit omeem Obl1 3aNUCAH 6 CHIPOKE C HOMEPOM

coomeemcmeyrouieco 3a0aHus.
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Yacrtb 2
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Ilpu evinonnenuu 3adanui 21-26 ucnonwvszyime bJIAHK OTBETOB M 2.
CHauana ykaxcume Homep 3a0aHUA, A 3amMeM 3ANUWIUME €20 PeuleHue U

Ilposepome, umobvl Kax)covlit omeem 0bl1 3ANUCAH PAOOM C HOMEPOM
COOmeemcmayiou|ezo 3a0aHus.

omeem. Ilumume uémko u pazdvopuugo.

Pemnte HEpaBeHCTBO

—15

——=0.

(x+1)2-3

Nmerotes nBa cocyaa, coaepxkamue 10 kr 1 16 Kr pacTBopa KUCJIOTHI Pa3nUyHON
KOHLIEHTpaluy. Ecau ux CIUTh BMECTE, TO MOIYYHUTCS PACTBOP, COMCPIKALTUHA
55% xucnotsl. Eciu ske cauTh paBHBIE MacChl 3TUX PAaCTBOPOB, TO MONYy4EHHBII
pactBop OynmeT coaepxkarb 61% xucioTel. CKONBKO KHUJIOTPAMMOB KHCJIOTHI
COJIEPYKUTCS B IEPBOM pacTBOpe?

[Moctpoiite rpaduk GpyHKIMU
y = x?% + 11x — 4|x + 6| + 30.

Omnpeenure, Mpyu KaKUX 3HAYCHUSAX M MPAMAsi Y = M UMEET C rpa)ukOM POBHO
Tpu OOIIEe TOUKH.

Touku M u N sBustorcs cepenuHamu ctopoH AB u BC tpeyronabHuka ABC
cootBercTBeHHO. OTpe3ku AN u CM mnepecekarotcs B Touke 0, AN = 27,
CM = 18. Haiigure CO.

B

M5 AN
/‘/’/’> X\\A
A o,

Uepes Touxky O nepecedeHus nuaroHanei nmapamnenorpamma ABCD mposeneHa
npsMasi, nepecekaromasi ctopousl AB nu CD B Toukax P u () COOTBETCTBEHHO.
Joxaxwure, uto oTpe3ku BP u D(Q paBHBL

Cepemuna M croponst AD Beimykinoro uetsipéxyronsuuka ABCD paBHOyHaneHa
or Bcex ero BepmmH. Halinpute AD, ecnm BC =14, a yrmel B u C
YEeTHIPEXYTOJIbHUKA paBHBI cCOOTBETCTBEHHO 110° n 100°.
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