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OcCHOBHOI rocyaapcTBeHHbI IK3aMeH
no MATEMATHKE

HNHCTpYKIUS N0 BHINOJHEHHIO padoThI

Ok3aMeHalnoHHas paboTa COCTOMT M3 JIBYX 4acTel, BKIIOYAOIMX B ceOs 25
3aganuil. Yacts 1 comepxut 19 3amanuii, yacts 2 comepkuT 6 3a1aHUN C Pa3BEPHYTHIM
OTBETOM.

Ha BbInonHEHUE 9K3aMEHAMOHHON pabOThI 10 MaTeMaTHKE OTBOAUTCS 3 uaca 55
MUHYT (235 MHUHYT).

OtBeTHl K 3amaHusaM 7 u 13 samumure B OigaHK oTBeTOoB Ne 1 B BHIE OHOM
IUQPEI, KOTOPast COOTBETCTBYET HOMEPY MPAaBUILHOIO OTBETA.

JUis  ocTanbHBIX 3aJaHMd 4acTH 1 OTBETOM  SIBIII€TCA YUCIO WIU
rocieioBaTenbHOCTh nUGp. OTBET 3amummMrTe B TI0JIE OTBETAa B TEKCTE pabOTHI,
a 3aTeM rnepeHecute B O1aHK oTBeToB Ne 1. Ecim momyumimace oOBIKHOBEHHAs ApOOB,
OTBET 3aMUIINUTE B BUJE JECITUYHON.

Pemrenus 3amanuii yact 2 ¥ OTBETHI K HUM 3alIAIINTE Ha OJaHKe OTBETOB Ne 2.
3agaHns MOKHO BBITIOJHATH B TI0O0M mopsiike. TeKCT 3a1aHus MepenrchBaTh He HAJIO,
HEO0OXO0/IMMO TOJIBKO yKa3aTh €ro HOMep.

Bce Omankum 3amonHAIOTCA APKUMH  YEPHBIMH  4YepHmIaMH. Jlommyckaercs
HCIONB30BaHKE TeIEBON WU KaMIUIIPHON PyUKH.

CHavana BBINOJHAWTEe 3amaHus 4yactéd 1. HauaTh coBeTyeM C Tex 3ajaHUiA,
KOTOpBIE BBI3BIBAIOT Yy Bac MeHblle 3aTpyJHEHUI, 3aTeM IMepeXOAuTe K JPyruM
3agaHusaM. J{As SKOHOMHM BpEMEHHU MpOIycKalTe 3aJaHue, KOTOpoe He YyAaércs
BBIIOJIHUTB Cpa3y, U IepexoauTte K cienyroomemy. Eciau y Bac ocranerca Bpems, Bol
CMOXKETE BEPHYThCS K MPOMYIIEHHBIM 3a1aHUSIM.

IIpu BeImONHEHMH 4acTH | Bce HEOOXOAMMBIE BBIYMCIICHHS, IPeoOpa3oBaHUS
BEITTOJTHSITE B YEPHOBHKE. 3aMMCH B YePHOBHKE, 2 TAK/Ke B TeKCTe KOHTPOJIBHBIX
H3MEPHTEIbHBIX MATEPHAJIOB He YYHTHIBAIOTCS NPH OLCHUBAHUH PaboThI.

Ecnu 3amanme conep)XxuT puCyHOK, TO Ha HEM HETIOCPEICTBEHHO B TEKCTE PaOOTHI
MOXHO BBINOJHATE HeoOxomuMele Bam moctpoenus. PexoMeHIyeM BHHUMAaTEIbHO
YUTATh YCJIOBUE U MPOBOANUTH IPOBEPKY MOIYIECHHOI'O OTBETA.

Ilpn BommonHeHnn pabGoTsl Bbl  MoXeTe BOCIIONB30BATHCS — CIIPABOYHBIMHU
MaTepuaiamu, BeIJaHHBIMU BMecTe ¢ BapuanToM KM, u nuneikoil.

Banmer, nomydeHHsle Bamm 3a  BEITOMHEHHBIE 3aJaHUS, CYMMHPYIOTCSL.
[MocrapaiiTech BBINONHUTH KaK MOKHO O0JIbLIE 3a/1aHnil 1 HaOpaTh HanboblIee
KOJIMYECTBO OaJIIOB.

[ocme 3aBepmieHus padoThl NPOBEphTE, YTOOBI OTBET HA KaXJ0€ 3aJaHUE B
6nankax orBeToB Ne 1 m Ne 2 ObuI 3anMcaH MO HPaBUIBHBIM HOMEPOM.

Kenaem ycnexa!

2021 TroMeHCKuii 06:1aCTHOM rOCy JapCTBEHHBIM HHCTUTYT Pa3BUTHS PETHOHAIBHOTO 00pa30BaHUs
KonupoBanue He fomyckaercst
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Yacrts 1

Omeemamu K 3a0anuam 1-19 aenaiomcea vyucio unu nociedo6amenbHoCms Uugp,
xomoputle cnedyem 3anucamy ¢ B/IIAHK OTBETOB MNel cnpaga om mnomepa
coomeemcmeyouiezo 3a0anusi, HaA4unHaa ¢ nepeou Kiemouku. Eciu omeemom
AGNACMCA NOCT1E006AMENLHOCHb YUPP, Mo 3anumiume eé 6e3 npodenos, 3anamulx u
opyaux_00RnoJIHUMEIbHLIX _cumeo106. Kaoxwcovtii cumeon nuwiume ¢ omoenvbhoii
KJlemouKe 6 COOMEemCcmauu ¢ RPUGEOEHHLIMU 6 O1anKe 00pasyamu.

IIpouumaitme enumamensvro mexkcm u gvtnoanume 3adanus 1-5.

XO031UH 1a4HOT0 Y4acTKa CTPOHUT OaHIO ¢ MapHbIM oTAeieHHeM. [lapHoe oTaeneHne
HMeeT pa3Mepsl: AnuHa 3,5 M, mupuHa 2,2 M, BeicoTa 2 M. OKOH B IIapHOM OTIEJIECHUU
HeT, JUIA IOCTyIla BHYTpPb IJIAHUPYETCs JBeph MMPHHOH 60 cM, BBICOTA JBEPHOTO IIPO-
éma 1,8 M. lns mporpeBa NapHOro OTAENEHHS MOKHO HCIONB30BaTh JIEKTPUUYECKYIO
WJIH APOBSHYIO Teub. B Tabnuiie mpeacTaBieHsl XapaKTePUCTUKU TPEX MedeH.

Homep ne- O0BLEM oMeleHust Macca CToumMocTh
Tun
4H (Kky0. M) (kr) (pyo.)
1 JIPOBSTHAS 8-12 40 18000
2 pOBSIHAs 10-16 48 19500
3 3JICKTPUYICCKAs 9-15,5 15 15000

Jnst ycTaHOBKM JIPOBSIHOW T€YH JIOIOJIHUTENBHBIX 3aTpaT He moTpedyercs. YcTa-
HOBKa 3JIEKTPUYECKOI Te4r MOTpedyeT MoBeIeHHUs CIeHaIbHOr0 Kabems, 4To 000¥-
nércst B 6500 py0.

2021 TroMeHCKuii 001aCTHOW rOCy JapCTBEHHbI HHCTUTYT Pa3BUTHS PETHOHAIBHOIO 00pa30BaHUs
KonupoBanue He fomyckaercst
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I VCTaHOBUTE COOTBETCTBHE MEXILY 0OBEMAMHU MOMENIEHUS U HOMEPAMH TIEUEH, st

KOTOPBIX JaHHBIA O0BEM SIBJISETCS HAMOOINBIIMM JUIS OTOIUICHUS TIOMEIICHUH. 3a-
MOJTHUTE TAaOJHIy, B OJJAHK OTBETOB MIEPEHECUTE TIOCIICAOBATEIBHOCTS TPEX nudp 6e3
MPOOEIIOB, 3aMATHIX U IPYTHX JOTOTHUTEIBHBIX CHMBOJIOB.

O0BeMm (ky6. M) 12 15,5 16
Howmep neuun

OrtBer:

Haifmure momans moja mMapHOTO OTAENEHUS cTposiieiics Oanm. OTBeT naiite B
KBaJpaTHBIX METPaX.

OrTBerT:

Ha ckousbko py0ieii mokyIka ApOBSHOM MeuH, MOAXOosIIeH 10 00beMy apHOTO OT-
JeNIeHUs1, 000iieTcsa JoposKe ANEeKTPUIecKoi 6e3 yuéra yCTaHOBKHU?

Ortser:

Ha apossinyto meun, Macca kotopoit 40 kr, cnenamu ckuaky 10%. Ckonbko pyomnei
CTaja CTOUTH 11e4b?

OrtBer:

2021 TroMeHCKuii 06:1aCTHOM rOCy JapCTBEHHBIM HHCTUTYT Pa3BUTHS PETHOHAIBHOTO 00pa30BaHUs
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Xo3suH BBIOpaT APOBsHYIO Heub (puc. 1). UepTéx nepeqHeil maHenu Medd MOKa3aH
Ha PUCYHKeE 2.

é apka KoXKyxa

et |

48
JIBEPIA TOITKH

40

Puce. 1

Puc. 2

[Teup cHabOXeHA KOXKyXOM BOKPYT JIBEpIIBI TOTIKH. BEepXHsS 9acTh KOXKyXa BBITIOITHE-
Ha B BUJE apKH, NPUBAPEHHON K MepeqHel CTEHKE MEYKU MO Ayre OKPYKHOCTH C
LIEHTPOM B CepelHe HIKHEH 9acTH Koxkyxa (cM. puc. 2). /Iy ycTaHOBKH MEYKH XO-
3MHY MTOHAO00MIOCH Y3HATh pajuyc 3aKpyrieHus apku R. Pa3mepsl koxyxa B caH-
TUMETpax IOKa3aHbl Ha pucyHke. HaliiuTe paauyc 3akpyrieHHs apKu B CAHTHUMET-
pax.

Ortser:

_M_ Haiinure 3nauenue BeipaskeHus 7,7-5,3.

OrtBer:

l Ha xoopanHaTHOM npsAMOii OTMEUEHBI TOUYKH X, ) U Z.

1) z—x

& o
z y X
Kaxas u3 pazHocrteit z — x, X — y, z — y IOJOXKHUTETbHA?

y

2) x—-y 3) z—y 4) HHU O]IHA U3 HUX

OrtBer: D

2021 TroMeHCKuii 001aCTHOW rOCy JapCTBEHHbI HHCTUTYT Pa3BUTHS PETHOHAIBHOIO 00pa30BaHUs
KonupoBanue He fomyckaercst
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2

H HaiinuTe 3Hauenue BoIpakeHUs W Mpu y = 243.

OrtBer:

_M_ Pemnre ypaBHeHue 5(x+4)= —9.

OrtBer:

H B ¢upme Takcu B gaHHBIIT MOMEHT cBOOOAHO 10 MamIMH: 5 YepHBIX, 3 JKEATHIX H 2
3esneHbix. 110 BBI30BY Bblexana OJ(HA U3 MAIlWH, CIy4YaifHO OKa3aBIuasics OJMKe BCEro
K 3aKa3urKy. Haiiiure BeposiTHOCTB TOTO, YTO K HEll IIPUEIET KENTOE TAKCH.

OrtBer:

H VCTaHOBUTE COOTBETCTBHE MEKLY QYHKIUAMH U UX IpadrKaMu.

OYHKINU
>v y=-2x+4 mv y=2x-4 wv y=2x+4
T'PADOHKHN
1) ¥ 2) R 3) Ny
11 1 1
o i1 % 0 1 X o[ 1 X
/

B Tabnuie mox kaxaoi OyKBOH YKaKHATE COOTBETCTBYIOIIUN HOMEP.

A|b|B

OrTBerT:

H UroOs! nepeBecTy 3HaYEHUE TeMIepaTypsl Ho mkane Llenbcus B mkany dapeHreiita,
nonmesytorest  Qopmysoit £, =1,84.+32, e to —  Temmeparypa
B rpanycax lenscus, fp — Ttemmeparypa B rpaaycax Dapenreita. CKOIbKHM
rpagycam mo mkane @apenreiita coorsercTByeT 20 rpagycos no mkane Lenscus?

Ortsert:
2021 TroMeHCKuii 06:1aCTHOM rOCy JapCTBEHHBIM HHCTUTYT Pa3BUTHS PETHOHAIBHOTO 00pa30BaHUs
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H Vkaxure PpeIICHNE HEPABCHCTBA

1) (meeitee)
2) (=03 =6)(6;+0)

OrtBer: D

E TypucT uaeT U3 OAHOTO TOPOAa B JPYroil, KKABIA J€Hb MPOXOAs OOJbINE, YeM B
TpeAbITyIINN IeHb, HA OJTHO U TO K€ paccTosinue. M3BecTHO, 4TO 3a EPBBINA JICHD TY-
puct nporen 10 kunomerpoB. Onpenennre, CKOIBKO KHJIOMETPOB MPOIIET TYPUCT 3a
TpETUil JIeHb, €CJIHM BECh IyTh OH Mpoiiei 3a 6 AHEH, a pacCTOSHUE MEXAY TOpoJlaMu

x*=36>0
3) (=6:6)
4) HET peneHrit

coctapisieT 120 KHIOMeTpoB.

OTBerT:

H JIBa xaTeTa NpsMOYTroJbHOI'O TPEYroJbHUKA paBHbI 12 1 5.
Haiinure muiomaas 3TOro TpeyrojabHUKA.

\

OTBerT:

E Cropona kBaapara paBHa 56. Haiimure pamuyc OKpy>KHOCTH, BITH-
CaHHOH B 3TOT KBajpar.

N

7

Ortser:

HOE\E U3 YIIJIOB paBHOOEIpEeHHOM Tpaneuuu paBeH 99°. Haiiaure
MEHBIINHA yToi 3Toi Tpamenun. OTBET JaiTe B rpaxycax.

:

OrtBerT:

2021 TroMeHCKuii 001aCTHOW rOCy JapCTBEHHbI HHCTUTYT Pa3BUTHS PETHOHAIBHOIO 00pa30BaHUs
KonupoBanue He fomyckaercst
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E Ha xyeryaroit 6ymare ¢ pasmepoM KieTkd 1x1 u300paxéH 5
TpeyronbHuk ABC. Halinure 1nuHy ero cpeaHeil nuHuM, na- )
o d N
pasensHoi ctopone AC. — N
A C

OrTBerT:

Kaxue u3 cnenyromux yTBepAeHUN BEPHbI?

1) JnuHa rumoreHyssl MPAMOYTOJNLHOIO TPEYTOJbHUKA MEHBIIE CYyMMBI JJIMH €TI0
KaTeToB.

2) JI1060ii pAMOYroabHUK MOXKHO BIIUCATh B OKPY’KHOCTb.

3) UYepes 3a1aHHYIO TOUKY INIOCKOCTH MOKHO ITPOBECTH TOJIBKO OJHY NPAMYIO.

B otBer 3anumuTe HOMepa BEIOPAaHHBIX YTBEPXKACHUH 0e3 MpoOesoB, 3ansAThIX U ApY-
THX CUMBOJIOB.

OrTBeT:

He 3a0yovme nepemecmu 6ce omeemvl 6 0OaaHK omeemog Ne 1
6 coomeencmeuu ¢ UHCHMPYKyuell no 8blNOIHEHUI0 PADOmbL.

Ilposepvome, umoodvl Kaxcovlit omeem 0Obl1 3aNUCAH 8 CMPOKE C HOMEPOM
coomeemcmeyu|e2o 3a0aHu.

2021 TroMeHCKuii 06:1aCTHOM rOCy JapCTBEHHBIM HHCTUTYT Pa3BUTHS PETHOHAIBHOTO 00pa30BaHUs
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YacTtb 2

Ilpu evinonnenuu 3adanuit 20-25 wucnonwvszyime bBJ/JIAHK OTBETOB M 2.
CHhauana ykadicume HOMep 3A0aHUA, 4 3amMeM 3AnUWIUME €20 peuieHue U Omeem.
ITuwume uémro u pazoopuueo.

4a-5b+6 _

=3
Sa-4b+6

E Haiinure 3nauenue BeipaskeHus 11la—7b+21, ecnu

H Hmerotes aBa cocyna, coaepxkanye 4 Kr u 16 Kr pacTBOpa KUCIOTHI pa3IMYHOM KOH-
neHtpanuu. Ecnu ux ciuth BMECTe, TO MOJIYyYHUM pacTBOp, coaepskautuit 57% kucio-
Thl. Ecin ke cluTh paBHBIE MacChl 3THX PacTBOPOB, TO MOJYYEHHBIH pacTBOp OyaeT
cogepxath 60% KucIOTH. CKOJIBKO KHJIOTPAMMOB KHCIIOTBI COJEPIKHUTCS B TIEPBOM
cocyne?

E [ocrpoiite rpaduk GyHKIIH
y= _aN —-Xx— N_ .

Kakoe HambospIee 9ucio OOMNX TOYEK MOXKET MMETh TpaduK JaHHOW (QyHKIHH C
IIpsIMOM, MapasuiensHoN ocu abeuucc?

[Ipsmas, napamnensHast ctopoHe AC TpeyroasHuka ABC nepecekaeT CTOPOHbl AB U
BC B Toukax M u N COOTBETCTBEHHO.
Haiigure BN, ectu MN=14, AC=21, NC =10.

24 B tpaneuuu ABCD c ocHoBanusmu AD u BC auaroHanu nepecekarorcst B Touke O.
JoxkaxuTte, 4To mIomaab TpeyroiabHuka £CD paBHa IOJOBUHE IUIOIALU TPAIECLUU.

25 B tpeyronpanke ABC OuccekTpuca yria 4 IeluT BBICOTY, TPOBEAEHHYIO U3 BEPIIH-
HBl B, B oTHOomeHuu 17:15, cunras ot Touku B. Haliaure paguyc OKpyKHOCTH, OIU-

caHHOM okouo TpeyroasHuka ABC , ecmu BC=16.

Ilposepvme, umoodwvr Kaxycovlii omeem 0bl1 3aANUCAH PAOOM C HOMEPOM
COOMEEemMCmayIou|e2o 3a0anusl.

©
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