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JleMOHCTPaLIMOHHBIN BADHAHT
KOHTPOJIbHBIX U3MEPUTEJILHBIX MATEPUAJIOB /15l IPOBEACHHS
B 2020 roxy 0CHOBHOI'O roCcyAapCcTBEHHOI0 K3aMeHa
no MATEMATHKE

IosicHenus k feMoHcTpanoHHOMY Bapuanty KUM

IIpu o3HaKoMIEHUU C JEMOHCTpalMOHHbIM BapuanToM 2020 r. cienyer
UMEThb B BHUIYy, YTO 3aJaHusi, BKIIOUEHHBIE B JEMOHCTPALIMOHHBIA BapuaHT, He
OTpPa)KaroT BCEX JJEMEHTOB COJACP)KAHHSA, KOTOphle OYyIOyT HpOBEPSTHCS C
nomomupto BapuanToB KMM B 2020 r. ITonHblii nepedeHb 211€MEHTOB CONEPKAHNU,
KOTOpBIE MOTYT KOHTpOJUpOBaThcsi Ha »dk3ameHe 2020 r., npuBenéH B
Koan(puKaTope >JIEMEHTOB COAEp)KaHHsA M TPeOOBaHUM K YPOBHIO IMOITOTOBKH
oOyyarommxcst [Uis TPOBEJSHHUS OCHOBHOTO TOCYAApPCTBEHHOTO OK3aMEHa,
pa3MenIéHHOM Ha caiite: www.fipi.ru.

JIeMOHCTpaIlMOHHBIA BapuMaHT TpeJHa3Ha4eH JUId TOro, 4YroOBl JaTh
BO3MOKHOCTh JIIOOOMY YYacTHMKY 5K3aM€Ha W IIUPOKOH OOILIECTBEHHOCTH
COCTaBHUTH TPEACTABICHHE O CTPYKType Oymymiedl 3K3aMEHAI[MOHHOH pPabOTEL,
Konm4decTBe M opme 3amaHui, a Takxke 00 UX ypOBHE CIOXHOCTH. [IprBenéHHbIe
KPUTEPUU OLEHMBAaHUs BBIIOJHEHHS 3aJaHUi C pa3BEPHYTHIM OTBETOM,
BKJIIOUEHHBIE B 9TOT BaPHAHT, MO3BOJIAT COCTaBUTH MPEJCTABIECHHE O TPEOOBAHHUAX
K TIOJTHOTE ¥ IPaBHIIEHOCTH 3aITICH Pa3BEPHYTOTO OTBETA.

OTH CBEJCHUS HAIOT BBHITYCKHHKAM BO3MOXKHOCTH BEIPA0OTATH CTPATETHIO
MIOJATOTOBKH K CAa4e IK3aMeHa 1o MatemaTuke B 2020 r.
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CITPABOYHBIE MATEPHAJIBI IO MATEMATHKE
AJITEBPA

e dopMmyIa KOpHEH KBaJPaTHOTO ypaBHCHUS:

L_=bxVD

, TIe D=b>—4ac.
2a

e Eciu kBaapaTHBIN TPEXWIEH ax ® +bx+c umeer JIBa KOpHA: X ¥ X, TO
ax’ +bx+c=a(x-x)(x—x3);
€CJIM KBaJIpaTHBINA TPEXWICH ax £ bx+c umeer €IMHCTBEHHBII KOPEHb X,
TO
ax’ +bx+c=a(x-x,)’

e OopMyla 1 -ro wieHa apudpMeTHIecKoi porpeccun (a , ), IepBbIi wieH
KOTOPOH paBeH @ W pa3HOCTh paBHA d :

a,=a;+d(n-1).
e ®opMya CyMMBI IIEPBBIX 7 WICHOB apH()METHUECKOH IIPOrpecCHH:
(ai+a,)n
—

e dopmyna 7-To WICHa TEOMETPUIECKOH MPOrpeccuu b,,, MepBHIi WICH KOTOPOit
paBeH b, a 3HAMEHATENb PaBeH g

bnzbl'qn

S,=

-1

o (DopMyna CYMMBI IIEPBLIX 71 YJIICHOB FGOMeTpI/I‘lGCKOﬁ IpOrpeCcCcuu:
n
a1
n q _ 1 :

Tabéauna KBaJApaToB IBY3HAYHBIX YHUCEJ]

S

Eaunnubt
0 1 2 3 4 5 6 7 8 9
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

JecaTku

3600 3721 3844 3969 4096 4225 4356 4489 4624 4761

4900 5041 5184 5329 5476 5625 5776 5929 6084 6241

6400 6561 6724 6889 7056 7225 7396 7569 7744 7921

OR[N AW N =

8100 8281 8464 8649 8836 9025 9216 9409 9604 9801
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T'EOMETPU
¢ CyMMma yIJIOB BBIYKIIOTO 71 -yrojbHuKa paaa 180°(n—2).
e Paguyc r OKPYXHOCTH, BIIHCAHHOW B IPABHJIBHBIA TPEYTONLHUK CO
CTOPOHOU a, paBeH T3a.

L PaZ[I/ch R OKPY’KHOCTH, OIMMCAHHON OKOJIO MNPpaBHUJIBHOTO TPCYTrOJIbHUKA

. 3
CO CTOPOHOU a , paBCH T(l .

e Jlna tpeyromsauka ABC co ctoponamu AB=c, AC=b, BC=a:
a b c 2

sind sinB sinC

rae R — paauyc OMUMCaHHOM OKPY>KHOCTH.

>

e Jlna tpeyromsHuka ABC co ctoponamu AB=c, AC=b, BC=a:

c?=a’+b*-2abcosC.

e dopmyna JUIMHEI / OKPY>KHOCTH PagRycoM R :
[=2mR.

e dopmyna MHEI [ Ay OKPY>KHOCTH pagdycoM R, Ha KOTOPYIO
ONUPAETCS LEHTPAIbHBIA YIOJI B () IPagyCOB:
/= 2TRP

360

e dopmyna miomaau S mapamenorpaMma co CTOPOHOH a W BBICOTOH /1,
IIPOBEIEHHON K 3TOH CTOPOHE:!

S=ah.

e Gopmyna mnomamu S TPEyroJbHHKAa CO CTOPOHOH a W BBICOTOH /1,
IIPOBENEHHON K 3TOH CTOPOHE:!

S= lah .
2
e dopmyna mwonaay S Tpaneund ¢ OCHOBAaHUSIMHU @, b ¥ BBICOTOM /1 :
§= a+b h
2

e dopmyna miomany S Kpyra paguycom R :

S=nR>.
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JeMoHCTpallMOHHBII BAPUAHT

HHCTpYKIMS M0 BHINMOJHEHHIO Pa6oThI

DK3aMeHaNMOHHasT pa0d0oTa COCTOUT M3 JABYX 4acTeil, BKIIIOYAIONINX B ceOs
26 3amanuii. Yacth 1 comepxut 20 3amaHuii, 4acTh 2 COJCPXKHUT 6 3agaHuid
C pa3BEPHYTHIM OTBETOM.

Ha BbImoHeHHE SK3aMEHAMOHHONW pabOThI 0 MAaTeMaTHKE OTBOIUTCS
3 yaca 55 muHyT (235 MHHYT).

OrtBeTnl K 3agauusM 7 ¥ 15 3anumure B 01adk orBeToB Ne 1 B Bume ogHOM
OUQPBI, KOTOPast COOTBETCTBYET HOMEPY IPABIIBHOTO OTBETA.

Jns  OCTanbHBIX 3aJaHUid 4YacTH | OTBETOM SBJSACTCS YHCIO WM
nocinenaoBaTeNibHOCTh UGp. OTBET 3alMUIIMTE B TMOJIE OTBETA B TEKCTE PadOThI,
a 3ateM mepeHecute B OmaHk oTBeToB Ne 1. Ecnm momyumnack OOBIKHOBEHHAs
JIpoOb, OTBET 3AMHIINTE B BUIC JCCATHIHOM.

Pertenust 3amaHuii yacTd 2 W OTBETHl K HHUM 3allMIIUTEe Ha OJaHKe
otBeToB No 2. 3amaHusi MOXHO BBINOJNHATH B JIFOOOM moOpsiake. TeKCT 3aaaHust
MepeNHChIBaTh HE HAJI0, HEOOXOIUMO TOJBKO yKa3aTh €r0 HOMEp.

Bce OnaHKM 3amoJHSIOTCS SPKUMH YEPHBIMH depHMIamH. Jlomyckaercs
WCIIOJIb30BAHUE IeJICBOM MM KalMUIIPHOM PYUKH.

CHayvasna BBHITIOJIHSNMTE 3aMaHus yactu 1. Hauath coBeTyeM ¢ Tex 3ajaHMid,
KOTOpbIe BBI3HIBAIOT Y Bac MeHbIIe 3aTpyAHEHUIA, 3aTeM MEPEXOIUTe K IPyruM
3amaHusaM. J[Jsi 9KOHOMUKM BPEMEHH MPOIyCKaiTe 3amaHue, KOTOpoe He ynaéres
BBINOJHUTE Cpa3y, U MepexoauTe K cienytomemy. Eciu y Bac octanercs Bpems,
BbI cMOXeTe BEpHYTHCS K IPOMYIIEHHBIM 33 JaHUSIM.

Ilpu  BbImoNHEHMHM 4YacTH 1  Bce  HEOOXOAWMBIE  BBIYHCIICHUS,
nmpeoOpa3oBaHus BBHITIOJIHANTE B YCPHOBUKE. 3alMCH B YEPHOBHKE, a TaKiKe
B TE€KCTe KOHTPOJIbHBIX H3MEPUTEIbHBIX MATEPHAJIOB He YUMTHIBAIOTCS MPH
OlLIeHUBAHUM PaldOTHI.

Ecnu 3aianue ColEpKUT PUCYHOK, TO Ha HEM HETMOCPEJCTBEHHO B TEKCTE
pabOThl MOXKHO BBINOJHATH HeoOxonumble Bam moctpoenus. Pexomenmyem
BHUMATEJILHO YUTATh YCIOBHE M MIPOBOAMUTH MPOBEPKY MOTYYSHHOTO OTBETA.

IIpu BeImonHeHHH PabOTHl BB MOXKeTe BOCHONB30BATHCS CHPABOYHBIMH
MaTepHaiaMu, BRIJAHHBIMU BMeCTe ¢ BapranTom KMM.

Bannel, momyuyenHsle Bamu 3a BBIIOTHEHHBIE 3aJaHUsl, CYMMHPYIOTCS.
IMocrapaifTech BBIMONHUTH KaKk MOXKHO OOJIbINE 3aJaHUH M HaOpaTh HanOoIblIce
KOJIMIECTBO OAIJIOB.

Jns  mpoxokoeHust aTTecTAallMOHHOIO Iopora Heo0XOoIuMo HalpaThb
HE MeHee 8 0ayuioB, M3 KOTOPHIX He MeHee 2 0aioB MOJKHBI OBITH MOJYYCHBI
3a pelIeHne 3aaHuii o reoMeTpu (3aganus 16-20, 24-26).

Iocne 3aBepiieHust pabOTH MPOBEPHTE, YTOOBI OTBET HA KAXKIOE 3a/IaHHC
B Osiankax oTBeToB Ne 1 1 Ne 2 ObuT 3anKicaH 1O/ MPAaBUIIBHBIM HOMEPOM.

Kenaem ycnexa!
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Yactp 1

Omeemamu K 3aoanusam 1-20 saenaromca wucio uiu NoOcied08amesIbHOCHLb
yugp, komopuie cnedyem zanucamv ¢ BJIAHK OTBETOB Nel cnpasa om
HOMeEpa COOMmEemcmeyuez0 3a0anus, HaAUuUHas ¢ nepeoi kaemouku. Ecnu
OMGEemMoOM AGNAEMCA NOCAE006AMENbHOCHb UuPp, mo 3anuwiume eé 0e3
npootenos, 3anamolX_u_0py2ux _O00ONOJHUMEIbHbIX cume0.106. Kaoicovtit cumeon
nuwume 6 OmMOeENbHOI KNemouKe 6 COOMEEMCmMEUU ¢ NPUBEOEHHbIMU 6 ONaAHKe
oopazyamu.

Hpouumaﬁme GHUMAMENbHO MEeKCM U 6blnoanume 3aoanus 1-5.
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BOpOTA ) M

Ha mnanme  u300pakeHO  JOMOXO3SHCTBO MO aapecy:  c. ABIEeBo,
3-ii [lonepeunsiii mep., n. 13 (cTopoHa Kax 0l KJIETKM Ha IUIaHE paBHA 2 M).
YyacTok UMeeT MpAMOYTOJbHYI0 GopMy. Brle3n u Bbe3 OCYIIECTBISIIOTCS Yyepes
€AMHCTBEHHBIE BOPOTA.

IIpn BXome Ha y4acTOK cIIpaBa OT BOPOT HaxoguTcs OaHs, a cleBa — rapax,
OTMEUYECHHBIN Ha Tuane nudpoii 7. [Tnomans, 3aHaras rapaxxom, papaa 32 KB. M.
JKunod noMm HaxonuTtcs B TiyOuHE Tepputopuu. [loMuMo rapaxa, KMJIOrO JOoMa
n 0aHW, HAa yJ9acTKe MMeeTcs capail (I0JCOOHOe IOMEIIEHHUE), PACIIONOKEHHBIH
PSIOM C rapakoM, M TEIUIUIA, [OCTPOEHHas Ha TEPPUTOPUM Ooropona (oropon
otmeueH uugpoi 2). Ilepen )KuIbIM JOMOM UMEIOTCS SOJIOHEBBIC TIOCAIKH.

Bce nopokku BHyTpH ydacTKa MMEIOT HIMPUHY | M M BBIMOIIEHBI TPOTyapHOU
IVIMTKONH pazmepoM IMXIMm. Mexny OaHell M rapakoM HMeeTcs IUIOLIaaKa

0L 64 KB. M, BRIMOIIICHHAS TAKOW K€ TUTUTKOM.
K nomoxo3siicTBy moaBeneHO 3neKTpuuecTBO. VMeeTcss MarucrpaibHoOe
ra3ocHa0XeHue.
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Jiss 00BEKTOB, yKa3aHHBIX B TaONUIlE, OMpeleNuTe, KakuMu IHdpaMu OHH
0003Ha4YeHBl Ha IUTaHe. 3aloiHATEe TaONWIly, B OJAaHK OTBETOB MEPECHECHUTE
TOCJICIOBATEIBEHOCTB YeTHIPEX U DP.

OOBEKTHI JKWJIOHN JIOM capai OaHst TEIUINIA

Lups

TpotyapHas muTKa HNpomaércs B ymakoBKax Ho 4 mrTyku. CKOJBKO YHaKOBOK
IUTUTKH TIOHAaJO00MIOCh, YTOOBI BBUIOXKHTH BCE JOPOKKM M IUIOLIAIKY Iepen
rapaxom?

OrtBeT:

Haiinure muomanp, KOTOpYrO 3aHUMAET ko oM. OTBET naiiTe B KBaJpaTHBIX
MeTpax.

OTBeT:

Haiinure paccrosiHMe OT KWJIOTO JIOMa 10 Tapaxa (paccTOsHUE MEXIYy ABYMs
OmmKalIIIMK TOYKaMH 10 TIPSIMOH) B METpax.

OTBeT:

© 2020 denepanbHas ciryx0a 1o Han3opy B chepe 00pa3oBaHus U HAYKH
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Xo3sauH yJyacTka IUIaHUPYET YCTPOUTH B IKUJIOM JOME 3UMHEC OTOIJICHUEC.
On pacCMaTpUBaACT ABAa BapUaHTA: JJICKTPUICCKOC HUJIN I'a30BOC OTOIIJICHUC. I_ICHBI
Ha 06opyzLOBa1-me U CTOUMOCTb €r0 YCTAaHOBKH, HOAaHHBIC O pacxol€ rasa,
QJIEKTPOSHEPTIUU U UX CTOUMOCTHU NAHBI B Ta6n1/1ue.

Tpouce Cpen. pacxon
HarpeBatenn raza/ CronmocTs raza /
(xoTen) obopynosarnue cpel. moTpeOII. | 3JIEKTPO-3HEPTUH
1 MOHTaX ’ ’
MOIIIHOCTh
I"azoBoe
oTOMICHIE 24 TrIC. PYO. 18 280 py6. 1,2 ky0. M/4 5,6 py0./xy6. M
DNeKTp.
OTOMICHHE 20 ThIC. pYO. 15 000 py6. 5,6 kBT 3,8 py6./(xBt- )

O6nymaB o0a BapuaHTa, XO3SMH pEIIMI YCTAaHOBUTh Tra3oBoe 00OpyIOBaHHE.
Uepe3 CKOJIBKO 4YacoOB  HEMPEPHIBHOH  PabOTBl  OTOIUICHHUS  HKOHOMUS
OT WCIOJB30BAaHHWA Tra3a BMECTO OJJCKTPHUYSCTBA KOMIICHCHPYET pPa3HOCTh
B CTOMMOCTH YCTaHOBKH T'a30BOTO M AJICKTPUUECKOTO OTOTUICHHS?

OTBeT:

. 1
Haiigure 3HaueHne BrIpaskeHUS Z+O,07.

OTBeT:

Ha xoopauHaTHO# npsiMoli OTMEYeHa TOYKa A.

0 A 10

HM3BecTHO, UTO OHA COOTBETCTBYET OJHOMY M3 UETHIPEX YKA3aHHBIX HIKE UHCEI.
Kakomy u3 uncen cooTBeTCTBYET TOUKa A7

181
D T 2) 37 3) 0,6 4) 4

OrtBeT: D

Haiinure 3HaueHue BoipaxkeHust v 45 -+ 605 .

OrtBeT:

© 2020 depnepanbHas ciyx0a 1o Han3opy B chepe 00pa3oBaHus U HAYKH
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2
Pemre ypaBHenune x~ +x—12=0.
Ecnn ypaBHeHue mmeer Ooiiee OTHOTO KOPHS, B OTBET 3aIlUIIMTE OOJBIIHIA
U3 KOpHEH.

OTBeT:

Ha Tapenke jexar MUPOXKH, OJMHAKOBBIC Ha BHI: 4 ¢ MscoM, 8 C KamycToi
u 3 c s6mokamu. Ilers Hayran BeIOMpaeT OAWH MUPOXKOK. Haiinure BeposSTHOCTH
TOTO0, YTO IUPOKOK OKAKETCS C SIOIOKAMH.

OTBeT:

VYcTaHOBHTE COOTBETCTBHE MEXIy TpadukaMu GYHKIHMH u (HOpMyIaMH, KOTOPBIS
UX 3a1af0T.

I'PAOUKHU
A) YDA ) b) Yy 1\ B) y
\
\ /
1 1 I 1
0 P 0 X 5 X
\
|
|
DOOPMVIJIbI
1 y = x2 2 = f 3 y = E
) ) y=3 ) v=s
B tabmune nox kaxaoi OyKBOH yKaXHTE COOTBETCTBYIOIIUN HOMED.
A|b|B
Orser:

B mociemoBaTe bHOCTH YHCENT MEPBOE YHCIO PABHO 6, a KaXI0e CIEAyolee
Oosbire npeapiTyniero Ha 4. Haliure nsaTHaAaTOE YUCIO.

OTBeT:

© 2020 denepanbHas ciryx0a 1o Han3opy B chepe 00pa3oBaHus U HAYKH
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5a—-9b°

Haiigure 3HaueHue BoipakeHus 9b + mpu a=9, b=36.

OTBeT:

UroObpl mnepeBecTH 3HA4YeHUE TeMmIeparypsl no Imkaie Ilembcus B mIKamy
®dapenreiita, moab3ytoTcss Gopmynon ¢ =1,8¢-+32, rme t- — Temmeparypa
B rpamycax llenmbcus, ¢ — Temmepatypa B rpaxycax ®apenreiira. CKOIBKIM
rpagycam 1o mkane dapeHreiita COOTBETCTBYeT —25 Tpaxycos mo mxkate Llenscnsa?

OrtBeT:

Vxkaxure peuI€eHue CUCTCMbI HCPABCHCTB

x+2,6<0,

x+521.
) & S - Z e Z -
& -2,6 —4 x 2 -4 26 x

¥ ‘o - Lz A -

T 3% x 4 2.6 x
Orger: D
B paBnoOenpennom tpeyronbHuke ABC ¢ ocHoBanueM AC B

BHeIIHMH yron mnpu BepmuHe C paseH 123°. Haiiaure
Benuuuny yria BAC. OTBer naiite B rpagycax.

OTBeT: . A C

Haiinure amuHy Xopzel OKpYXKHOCTH paauycoMm 13, ecnu
paccTOsIHUE OT LEHTPa OKPYKHOCTH 10 XOPJBI PaBHO 5.

OrtBeT:
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Halizure miomans Tpamneuuu, H300paKEHHON 7
Ha PUCYHKE.
12
. [
OTBeT: . 9 12

HaiiguTe TaHTeHC OCTPOTo yrila, H300pakEHHOTO Ha PHCYHKE.

OrtBeT:

Kakwue u3 cnenyromux yTBepkIeHUi BepHbI?

1) Yepes TouKy, HE JEKALIyI0 HA NaHHOW NPAMOH, MOXKHO IIPOBECTH IPAMYIO,
NapauIeIbHy0 3TOH IPAMOM.

2) TpeyronbHuK co cTOpoHamH 1, 2, 4 cymecTByerT.

3) B mobom napajuienorpaMme ecTb J1Ba PaBHBIX yTJia.

B otBere 3anummTe HOMEpa BBIOPAHHBIX YTBEPXKACHUH O€3 MpOOENoB, 3aIsiThIX
U IPYTUX JOTOJHUTEIBHBIX CHMBOJIOB.

OTBeT:

He 3a0yobme nepenecmu 6ce omeemvl 6 Onank omeemos Nel
6 COOmMEEMCmeuU ¢ UHCMPYKYUEil NO 6bINOTHEHUIO PAOOMbL.

Ilposepvme, umoobl Kaxcovlit omeem 0Obl1 3ANUCAH 6 CIMPOKE C HOMEPOM
COOMEemcmeyIoue2o 3a0anusl.

© 2020 denepanbHas ciryx0a 1o Han3opy B chepe 00pa3oBaHus U HAYKH
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Yacrsp 2

IlIpu evinonnenuu 3aoanuii 21-26 ucnonvsyiime bJIAHK OTBETOB M 2.
Cnauana ykajxcume HOMep 3A0AHUA, a4 3amemM 3anUMUmME €20 peuieHue
u omeem. [luwume uémko u pazoopuueo.

PemmTe ypapHeHue x = (4x-5) 2

Pp160710B B 5 4acoB yTpa Ha MOTOPHOM JIOJKE OTIPABUICS OT IPUCTAHU IPOTUB
TEUEHUs] PEKH, 4Yepe3 HEKOTOpoe BpeMs OpoCUNl SKOpb, 2 4Yaca JIOBUI DPHIOY
u BepHyJcs oOparHo B 10 wacoB ytpa Toro ke naHs. Ha kakoe paccrosiHue
OT TpPUCTAaHM OH OTIUIBUI, €CIH CKOPOCTh TEUCHHMS pPEKH paBHa 2 KM/d,
a cOOCTBCHHAst CKOPOCTb JIOJKH paBHA 6 KM/4?

*-13x% +36
(x=3)(x+2)

3HAUCHUSX ¢ MpsAMas y =c¢ UMeeT ¢ TpadikoM POBHO OJHY OOIIYIO TOUKY.

IMoctpoiite Tpadux QyHKIHH )= U OIpelenuTe, HOpHU KaKHX

B mpsimoyronsHoM Tpeyroibhuke ABC ¢ mpsMbiM yrioM C W3BECTHBI KAaTEThI:
AC =6, BC =8. Haitnute mequany CK 3TOro TpeyrojbHHKA.

B mapamnenorpamme ABCD Touka E — cepeanHa cTopoHbl AB. M3BecTHO, 4TO
EC=ED. lokaxxuTe, 4TO AaHHBII NapajieaorpaMM — IPIMOYTOJIbHHUK.

OcHoBanne AC paBHOOeapeHHOTO TpeyromsHuka ABC paBHO 12. OKpyXHOCTBH
paguycoM 8 ¢ IIEHTPOM BHE 9TOTO TPEYTOIbHUKA KAacaeTcs MPOJOKEHUH OOKOBBIX
CTOPOH TPEYTONbHHUKA U KacaeTcst ocHoBaHus AC . Halinure paamyc OKpyXHOCTH,
BIIMCAHHOU B TpeyroiabHuk ABC.

Ilposepvme, umoodvl Kaxcovlii omeem ObL1 3ANUCAH PAOOM C HOMEPOM
COOMEEMCMEYIOUe20 3a0aHUsL.
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Cucrema OleHUBAHHUSA IK3aMEHAIIMOHHOI padoThI MO MaTeMaTHKe
Yactb 1

3a mpaBUIIBHBIHM OTBET HA Kax0e nu3 3amanuit 1-20 crapurcs 1 6am.

Homep 3aganus | IlpaBuibHBINA OTBET
1 3461
2 23
3 68
4 10
5 500
6 0,32
7 2
8 165
9 3
10 0,2
11 132
12 62
13 1,25
14 -13
15 2
16 57
17 24
18 168
19 2
20 13; 31
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Maremaruka. 9 kiacc.

Pemmte ypaHenue x = (4x—5)

JemoHcTpatuonHslit Bapuant 2020 r. - 13

Yacrsp 2

Kpurtepuu oneHnBaHus 3aJaHuii ¢ pa3BéPHYTHIM 0TBETOM

2

Pemenue.
HcxoaHoe ypaBHEHHE TIPUBOIUTCS K BUAY:

(x2 —4x+5)(x2 +4x—5)=0.

2 .
VpaBHenue x~ —4x+5=0 He UMeeT KOpHEH.

VYpaBHEeHUE x” +4x—5=0 nmeer KopHH —5 1 1.

Otset: —5; 1.
Babt CopepxaHue KpUTEPHst

2 OO60CHOBAHHO MOJIY4YEH BEPHBIA OTBET

1 Pemienne moBeneHO 10 KOHIA, HO JIOMYIICHA ONKMCKA HIIM OIIMOKa
BBIUUCIIMTENBHOTO XapakTepa, ¢ e€ y4éroM JajbHeHImue mIard
BBIMOJHEHBI BEPHO

0 Pemienne He COOTBETCTBYET HHM OJHOMY M3 KPUTEPHEB, NMEPEUMCICHHBIX
BBIIIIE

2 Maxcumanvrolii 6ann

Pr160110B B 5 WacoB yTpa Ha MOTOPHOH JIOJKE OTIIPABHJICS OT MPHCTaHU IPOTHB
TEUCHHs] PEKH, 4epe3 HEKOTOpoe BpeMsi OpOCHI sIKOpb, 2 Haca JIOBHI pPbIOY
u BepHyncs obpatHo B 10 uwacoB yTpa Toro ke aHS. Ha kakoe paccrosHHe
OT TIPHUCTAHH OH OTIUIBUI, €CIH CKOPOCTh PEKH paBHA 2 KM/4, a COOCTBEHHas
CKOPOCTH JIOAKU paBHa 6 KM/4?

Pemenue.

[TycTth MckoMoOe paccTosiHEE paBHO X KM. CKOPOCTb JIOAKH TMPH ABHKEHUHN TPOTUB
TeYeHWs] paBHa 4 KM/4, TIpU JBIKCHUHM II0 TCUCHUIO paBHa 8 kM/4. Bpews,
3a KOTOpOE€ JIOJIKa JOIUIBIBET OT MeCTa OTHpAaBJIEHHS JI0 MeCTa Ha3HAYeHUSs

X X
U 00paTHO, paBHO (Z+g) qaca. V3 ycioBus 3amayd CIEIyeT, YTO 3TO BpeMs

X X
paBHo 3 yacam. CocTaBUM ypaBHEHHE: 2 + g =3.

PemmB ypaBHeHue, nmomyyum x = 8.
OtgeT: 8 kM.
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Bauint ConepiKaHue KpuTepus B mpsimoyronsHoM Tpeyroibhuke ABC ¢ mpsMbiM yrioM C U3BECTHBI KAaTEThI:
AC =6, BC =8. Haitnute mequany CK 3TOro TpeyrojbHHKA.

2 |Xop pellcHUs 3a1a4l BEPHBLH, IOIy4€H BEPHBII OTBET

1 Xon pelleHUs BEpHbIM, BCE €ro HIard MIPUCYTCTBYIOT, HO [JOIYLIEHA

OITHCKA WJIH OIIMOKA BEIYUCIUTEIEHOTO XapakTepa Pemenme. ¢
1 1 2 2
0 [PemieHne He COOTBETCTBYET HHM OJHOMY M3 KPHTEPHEB, TIEPEUNCICHHBIX CK=—AB=—+AC +BC" =
2 2
BBILLIE
1
2 Maxcumansuwiii 6ann = 3 36+64=5.
A K B
X -13x2 436 Ortser: 5.
Ioctpoiite Tpaduk GYHKIMH Yy =—————— U ONpelIeluTe, NPH KAKHX
(x=3)(x+2) Bannbl CozepaHne KpuTepus
3HAUCHHAX ¢ NPAMas = C UMEET € rPauKOM POBHO OAHY OOLIYIO TOUKY. 2 |Xon peureHus: BEpHbIH, BCE €ro Iard BBITOJIHEHBI NPABUIBHO, MONYYeH
BEPHBIN OTBET
Pewenue. 1  (Xox peuieHus BEepHBIN, BCE €r0 LIArd BBIIOJIHEHBI IPAaBUILHO, HO JaHbI
Pa3noxuM 4ucIuTesb 1poOH Ha MHOKHUTENH: HETIONHbIE 00BSICHEHNS, WM JIOTyIIIeHa OJIHA BEYMCIUTENbHAS OMNOKa
4 2 2 2
x'—13x"+36= (x - 4)()6 - 9) =(x=2)(x+2)(x=3)(x+3). 0  [PewieHne HEe COOTBETCTBYET HU OJAHOMY U3 KPUTEPHUEB, IEPEUMCICHHBIX
BBILII
Ipu X #—2 1 X#3 (yHKIMS IPUHIMACT BUI: y =X +X—6; i
e€ rpapuk — mapaboya, H3 KOTOPOWH 6 \ ¥ | 2 Maxcumanerolii b6ann
BBIKOJIOTHI TOYKH (—2; —4) u (3; 6). 4 :
[psmas y =c umeeT ¢ rpa)UKOM POBHO OJTHY | , B mapamnenorpamme ABCD Touka E — cepeanna cTopoHsl AB. M3BecTHO, 4TO
001IyI0 TOYKY JHOO TOT/a, KOr/ia TMPOXOIUT y=x'+x-6 EC=ED. [lokaxuTe, 4TO JaHHBIN MapajjieorpaMM — MPSMOYTOJIbHUK.
yepe3 BEPIUIMHY mapabolibl, JINOO Tornaa, Koraa 1 |
nepecekaer mnapaboiay B IBYX TOYKaX, OIHA Dol 1/3 x Jl0KA3aTeBCTRO. B C
U3 KOTOPBIX BbIKOJIOTas. Bepumna mapaGorer 4 | Tpeyronsuuku BEC u AED paBHBI IO TPEM CTOPOHAM.
umeer koopannaret (—0,5;-6,25). y=- ‘ 3naunt, yrasl CBE n DAE pasabl. Tak kak uX cymma E
IMostomy ¢=-6,25, c=—4 wim c=6. y=-625 \ paBHa 180°, TO yrael paBHel  90°. Taxoit
bl
HapaJuIesIorpaMM — HPSIMOYTOJIBHUK.
OtBeT: c=-6,25; c=—4; c=6. 4 D
Basbt CopepxaHue KpUTEepHst
bamkt Conepaxanue Kputepus 2 |Jloka3aTenbcTBO BEPHOE, BCE IArk 000CHOBAHbI
2 I'paguk MoCTpoeH BEpHO, BEPHO Hal/ICHBI HCKOMBIC 3HAYEHHMS ITapaMeTpa
= JloKa3aTesIbCTBO B LIEJIOM BEPHOE, HO COIEPIKHT HETOYHOCTH
1 I'padhmx moCcTpoeH BepHO, HO MCKOMBIC 3HAUCHHUS IapaMeTpa HaWmaeHBI
HEBEPHO WJIH HE HAM/ICHbI 0 |Pemenue He COOTBETCTBYET HM OJHOMY M3 KPUTEPHUEB, MEPEUUCIIEHHBIX
0 Pemienne He COOTBETCTBYET HU OJHOMY M3 KPUTEPUEB, IEPEUUCICHHBIX BBIIIEC
BbILIC 2 Maxcumanouolii 6ain
2 Maxcumansuwiti 6ann
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OcHoBanne AC paBHOOenpeHHOTO TpeyronsHuka ABC paBHO 12. OKpyXHOCTB
paanycoM 8 ¢ IIEHTPOM BHE 3TOT0 TPEYTroJbHUKA KacaeTcs MPOAOIDKEHHH OOKOBBIX
CTOPOH TpeyroyibHUKa 1 Kacaercs ocHoBanust AC . Haitnure paguyc okpy>KHOCTH,
BIIMICaHHOM B TpeyroibHUK ABC.

Pemenue.
I[Mycte O — ueHTp JaHHOW OKPYXKHOCTH,
a ( — LEHTP OKPYXHOCTH, BIHCAHHOH C
B TpeyronbHuk ABC. (
M 70

Touxa kacanus M okpyxsocreil nenmut AC
HOMOJIaM. “\(
Jyau AQ m AO — OUCCEKTPHUCH CMEKHBIX &

B A

yriaoB, 3Hauur, yronx OAQ  mOpsMoi.

U3 mpsamoyromeHoro TpeyrompHuka OAQ  momyuyaem: AM 2=MQ-MO.
CremoBaTenbHO,

AM?
OM = = 2 =45.
oM 2
OrtBert: 4,5.
Banbt ConeprxaHue KpUTepus

2 |Xopa pelieHus BEpHBIN, MOIY4YEeH BEPHBII OTBET

1  |Xon& peuieHUs BepHBI, BCE €ro IIard MPUCYTCTBYIOT, HO JOIyILICHA
OITMCKA HMJIH OIMHOKA BBIYKMCIUTEIFHOTO XapakTepa

0 Pemenue ne COOTBCTCTBYCT HU OAHOMY H3 KPHUTCPUCB, NNCPCUHUCIICHHBIX
BBIIIC

2 Maxcumanvrviil 6aun
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B cooteerctBuu ¢ IlopsiikoM NIpoBeNEHUS TOCYNAapCTBEHHOW HTOrOBOM
aTTECTAllMK N0 00pa30BaTeIbHBIM IIPOrpPaMMaM OCHOBHOTO OOIIEro 00pa3oBaHUs
(mpuka3 Munnpocsemmenust Poccun u Pocobpranzopa ot 07.11.2018 Ne 189/1513
3apeructpuposad Muntocrom Poccrnm 10.12.2018 Ne 52953),

«64. DK3aMeHalMOHHBIE pPAOOTHI TIPOBEPSIOTCS IBYMs OJKcmepramu. [lo
pe3ysbTaTaM MPOBEPKU AKCIEPThI HE3aBUCHMO JIPYT OT APYra BBICTABISIOT OaLIbl
3a KaXIblii OTBET Ha 3aJaHusl SK3aMEHAMOHHOH paboTel.. B  ciydae
CYIIIECTBEHHOTO pAacXOXKAeHWs B Oarax, BBICTABICHHBIX IBYMS OAKCIEPTaMH,
Ha3HayaeTcsl TpeThss mpoBepka. CylIeCTBEHHOE pPacXoxJIeHue B Oamax
ONpefeNeH0 B KPHUTEPHAX OIEHHBAaHHA II0 COOTBETCTBYIOUIEMY YydeOHOMY
IpeIMETY.

Tpetuil sxcnepT HazHayaeTcsl NpeAceAaTesieM IPeAMETHOM KOMUCCHU U3
YHCIIa SKCIIEPTOB, paHee He MPOBEPSIBIINX IK3aMEHAI[MOHHYIO paboTy.

TpetbeMy  oKkcmepTy  mpefocTaBisercss uHpopmamus o Oamiax,
BBICTABJICHHBIX JKCIIEPTAMH, paHee MHPOBEPSABIINMH 3K3aMEHAIMOHHYIO padoTy
oOydaromierocsi. bambl, BBICTAaBIEHHBIE TPETBUM  OKCIEPTOM,  SABIAIOTCA
OKOHYATEITbHBIMI.

1. PaboTa HampaBmsieTcs Ha TPETHIO IPOBEPKY, ECIH PACXOXKACHHE B Oarax,
BBICTABJICHHBIX JIByMs OKCIEpPTaMH 3a BBINONHEHHE JOOOTO U3 3aJaHui,
cocTaBnsieT 2 6amna. B aToM ciyuae TpeTuit SKcrepT NpoBepsieT TOJIbKO OTBET HA
TO 3aJaHue, KOTOpoe OBIIO OLEHEHO ABYMS IKCIEPTaMH CO CTOJIb CYIIECTBEHHBIM
PaCcXOXKJICHUEM.

2. PabGora ywactHuka OI'D HampaBiseTcss Ha TPETbIO INPOBEPKY IIPH
HaJIMYMU PAcXOKAEHMH B ABYX WM Oonee 3amaHusX. B aToM ciyuae Tperuit
9KCIEPT NepenpoBepseT 3aJanus 21-26 ¢ pa3BEPHYTHIM OTBETOM.
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