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OcCHOBHOI rocyaapcTBeHHbI IK3aMeH
no MATEMATHKE

HWHcTpyKnus 10 BLINOJIHEHHIO PaGoThI

Ok3aMeHalMoHHas paboTa COCTOMT M3 JBYX 4acTei, BKIIOYAIONINX B ceds 25
3ananuil. Yacts 1 comepxut 19 3amanuii, yacTb 2 cOAEPKUT 6 3aaHUl ¢ pa3BEPHYTHIM
OTBETOM.

Ha BrImoHEHME SK3aMEHAIMOHHON pabOTHI 0 MaTeMaTHKE OTBOAMTCS 3 gaca 55
MUHYT (235 MHUHYT).

OtBeThl K 3amaHusaM 7 W 13 sanumnre B OgaHK OTBETOB Ne 1 B BHIE OOHOM
UQpBI, KOTOPast COOTBETCTBYET HOMEPY NPABHIILHOTO OTBETA.

JUis  ocTanmbHBIX 3ajaHMi  wyacTH 1 OTBETOM SBI€TCA 4YUCIO WU
mocaenoBaTensHOCTh mHdp. OTBET 3anuMIIMTe B TIOJNIE OTBETa B TEKCTE PaOOTEHI,
a 3areM nepeHecure B Oiank orBeToB Ne 1. Ecnu momyumnach oOBIKHOBEHHast JpoOb,
OTBET 3aMUIINTE B BUJIE ICCITUIHON.

Pemrenns 3amanmii yact 2 ¥ OTBETHI K HUM 3alIMIINTE Ha OJaHKE OTBETOB Ne 2.
3agaHusi MOXKHO BBITIONIHSTE B JIFOOOM ropsiike. TekeT 3a1anus nepenuchBaTh He HANO,
HE00XOIMMO TOJIBKO YKa3aTh €r0 HOMeEp.

Bce Omankm 3amosHSIOTCS ApPKUMH  4EPHBIMH  4YepHWwIaMH. JlomyckaeTcs
UCIIOJIb30BaHME I'eJICBON WM KANUJUIIPHON PyUYKH.

CHayasia BbINOJIHANWTE 3amaHust 4dactw 1. Hawate coBeTyeM ¢ Tex 3ajaHMid,
KOTOpbIE BBI3BIBAIOT Yy Bac MeHblle 3aTpyqHEHUil, 3aTeM MepexoiuTe K APyTruM
3azaHusaM. Il SKOHOMHMM BpPEMEHHM IIPOIyCKalTe 3aJaHue, KOTOpoe He yaaércs
BBINOJIHUTH Cpa3y, W IMepexoauTe k ciexyromeMmy. Eciu y Bac ocranercs Bpewms,
BrI cMOkeTe BepHYThCS K IPOITYIICHHBIM 3a1aHISIM.

[Ipu BeImONHEHMN 4YacTH | Bce HEOOXOAWMBIE BBIYMCIICHHS, IpeoOpa3oBaHUL
BBINOJIHANTE B UYepHOBHKE. 3aNMCH B YePHOBHKE, 2 TAK/kKe B TEKCTe KOHTPOJIbHBIX
H3MepPHTEIbHBIX MATEPHAJIOB He YYHTHIBAIOTCS NPH O ¢HUBAHUH PadoThI.

Ecnu 3aganne conep)XuT pucyHOK, TO Ha HEM HENOCPEICTBEHHO B TEKCTE PaOOTHI
MOXHO BBINOJNHATh HeoOxomumele BaMm mocTtpoeHus. PekomeHmyeM BHHMAaTEIBHO
YUTaTh YCIOBUE U MPOBOAUTH IPOBEPKY MOIYYEHHOIO OTBETA.

Ilpu BoimonHeHnn pabGoTsl Bbl  MoXeTe BOCIOJIB30BATHCS — CIPABOYHBIMHU
MaTepuaniaMi, BblJaHHBIMU BMecTe ¢ BapuaHnToM KM, u nuHenkoil.

Bannel, nomydeHHsle Bamu 3a BBEINOMTHEHHBIE 33JaHUS, CYMMUPYIOTCA.
ITocrapaiiTecs BBINOJIHUTH Kak MOXKHO OoJjblle 3agaHMii M HabpaTb HauOojblIee
KOJIMYECTBO 0auIOB.

[ocne 3aBepuieHuss paboThl NPOBEpbTE, YTOOBI OTBET HA KaXJ0€ 3aJaHUE B
6mankax otBeToB Ne 1 1 Ne 2 Ob1T 3anmcal 1O/ MPABHIIBHEIM HOMEPOM.

Kenaem ycnexa!

2021 TroMeHCKHi 0011aCTHOI TOCYIapCTBEHHBI HHCTUTYT Pa3BUTHUS PETHOHATBHOTO 00pa3oBaHUs
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Yacrts 1

Omeemamu K 3a0anuam 1-19 aenaiomcea vyucio unu nociedo6amenbHoCms Uugp,
xomopute cnedyem 3anucams ¢ BJIAHK OTBETOB Ne I cnpasa om nomepa coom-
gemcmeyouiezo 3a0anus, HaUUHas ¢ nepeoi knemouxku. Ecnu omeemom asnaemca
nocnedoeamenvhocms yugp, mo 3anumume eé 0e3 npodenos, 3anAmMbIX U Opy2ux
00noHUmMEnbHbIX cumMeon06. Karxcoviii cumeon numume ¢ omoenvnoit knemouke 6
coomeemcmeuu ¢ npueeOéHHBIMU 6 D1anKe 00pasyamu.

IIpouumaitme enumamensvno mexkcm u gvtnoanume 3adanus 1-5.

Pue. 1
ABTOMOOMJIBHOE KOJIECO, KaK MPAaBHIIO TPEACTaBISET U3 Ce0s METAUTMYECKUI

JIFICK C YCTaHOBJICHHOW Ha HEro pe3MHOBOU ITMHOI. J[mameTp Ancka coBmamaeT ¢ aua-
METPOM BHYTPEHHETO OTBEPCTHS B LIIMHE.

JIJ1e MapKHpOBKH aBTOMOOWJIBHBIX IIMH ITPUMEHSIETCS eAWHAs cCUcTeMa 00O03Have-
Huil. Hanmpumep, 195/65 R15 (cm. puc. 1). IlepBoe uncio (ducio 195 B mpuBeneHHOM
nmpuMepe) 0003HaYaeT MMPUHY IIMHBI B MIULIHMeTpax (mapamerp B Ha pucyHkKe 2).
Bropoe uncno (uncio 65 B mpuBeEHHOM MPUMEPE) — MPOIIEHTHOE OTHOIIEHUE BBICOTHI

GoxoBuHEI (apamerp H Ha pucyHKe 2) K IIUPUHE LIMHBI, TO €CTh So.m. [Mocnenyto-

mast OyKBa O3Ha4aeT TUIl KOHCTPYKIHMHK MIMHBL. B 1anHOM npumepe, OykBa R o3Havaer,
YTO IIMHA PajualibHasi, TO €CTh HUTH KapKaca B OOKOBHHE IIMHBI PACIIOJI0KEHbI BIOJIb
panuycoB Koisieca. Ha Bcex JIETKOBBIX aBTOMOOMJISIX MPUMEHSFOTCS LIMHBI PaIHaIbHOM
KOHCTPYKIMH. 3a 0003HaYE€HHEM THIIa KOHCTPYKIUH IIMHBI UIET YHCIIO, YKA3hIBAIOIIEE
JUaMeTp AucKka kojeca d B aroiMax (B ogHOM mroiiMe 25,4 mMm). Takum oGpaszom, 00-
muit quamerp D erko HaWTH, 3Hasl TUaMeTp ANCKa U BHICOTY OOKOBHHBL. Bo3MOXKHBI
JIOTIOJTHUTENIFHBIE MapKUPOBKH, 0003HAYAIONIMe JOMyCTUMYIO Harpy3Ky Ha IIHHY, Ce-
30HHOCTD HCIOJIb30BAaHHSA, THIT JOPOKHOTO TOKPBITHA M JpYTHe IMapaMeTphl. 3aBoj
MIPOM3BOJUT JICTKOBBIE aBTOMOOMIIN OIPEJEeNICHHOW MOJENM M YCTaHAaBJIMBAeT HA HUX
KoJIeca ¢ IMHHaMU MapKupoBku 235/65 R17.

2021 TromMeHCKHiT 06J1aCTHOM roCy1apCTBEHHBIH HHCTUTYT Pa3BUTHUSI PETHOHATIBHOTO 00pa3oBaHUs
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I 3aBoJI TOMyCKAEeT YCTAHOBKY INMH ¢ APYTMMH MapKHpOBKAMH. B TabiuIe MOKa3aHbl
Ppa3spenIEHHbIE Pa3MEPHI IHH.

JaMeTp THUcKa (JTFOMBI)
upuna muHb! (MM)
17 18 19
235 235/65 235/60 —
245/60;

245 245/65 245/55 245/50
255/50;
255 - 255/55 255/45

[TiabI Kakoi HaWMEHBIIEH NMIMPHHBI MOXKHO YCTaHABJIMBAaTh HA aBTOMOOWIIb, €CIH
nuameTp nucka paBeH 19 mroiimam? OTBeT faiiTe B MIJUIUMETpaXx.

OrTBerT:

H Haiinure nuamerp Komeca aBTOMOOMIIS, BRIXOAIIETO ¢ 3aBofa. OTBeT maiiTe B
MHIDTAMETpaXx.

OrTBerT:

Ha cxonmbko MAJUTMMETPOB pannyc Koyeca ¢ MHMHOW MapkupoBku 220/60 R16 MeHb-
111e, YeM paJryc Kojeca ¢ IMHONW MapKkupoBku 245/55 R16?

OrTBerT:

Ha ckoipko MHUIMMETPOB YBEIWUHTCA JHAMETP KOJIeca, €CIHM 3aMEHUTH KoJieca,
yCTaHOBJICHHBIEC Ha 3aBOJIE, KOJIECAMHM C IIMHAMH MapKHpoBKH 255/50 R19?

g

OrTBerT:
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I JMUTpHil TIIAHUPYET 3aMEHUTH 3MMHIOI0 PE3MHY Ha JICTHIOI Ha CBOEM aBTOMOOWIIE.
JIJis KaK0TO M3 YEThIPEX KOJIEC IMOCISIOBATEILHO BEIMONHIIOTCS YEThIPE OIEPALlu:
CHSATHE KoJjIeca, 3aMeHa HIMHbI, OaTaHCHPOBKA KoJlieca M yCcTaHOBKa koseca. OH BbI-
Oupaer Mexay aBrocepBucamu A u b. 3aTpaThl Ha TOPOTY M CTOMMOCTH OIEpaIui
aHbl B TAOJIHILE.

CyMmapHsbie CrouMocTh IJIsl OTHOTO KoJleca
ABrocepBuc | 3atpatel Ha | Custme | 3ameHa | bamancupoBka | YcraHoBKka
Jopory Kojieca | ILMHBI KoJeca KoJseca
A 270 py6. | 57 py6. MMM 215 pyo. 57 py6.
B 450 py6. | 52 py6. M.wm 195 pyo. 52 py6.

Ckonbko py0Oneii 3ammatut JIMUTpHIi 32 3aMEHy PE3MHBI Ha CBOEM aBTOMOOWMIIE, €CITH
BBIOEPET caMblil 1eIIEBBIA BapHaHT?

OrtBerT:

_M_ Haiinure 3HaueHUE BBIPAXKEHUS

W
w |

OrtBeT:

H Ha xoopanHaTHOM npsAMOil OTMEUEHBI TOUKHU p, g U F.

. q

= e

Kakas u3 pasHocteit p — v, p — g, r — q OTpunarensHa?

Hp-r 2) p—gq 3) r—¢q 4) HH OJIHA U3 HUX
7 3

OrtBer: D
o a a
H Haiinure 3HaueHNE BBIPaXKEHUS —— IIPH a=2.
a

OrtBer:
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_M_ Pemmte ypaBHeHne 9x°=54x.

Ecmu ypaBHeHme mmeeT Oornee OJHOTO KOPHS, B OTBET 3alUIINTE MEHBIINH M3
KOpHEH.

OrTBerT:

E B ¢upme Takcu B naHHBI MOMeHT cBoOoxHO 10 mammu: 1 wepHas, 1 kenras u
8 3emensix. [1o BRI30BY BBIEXaJla OJlHA M3 MAIlIMH, CIy4aifHO OKa3aBIIascs OJMKe
BCETro K 3axka3unky. Haliaure BeposATHOCTb TOT0, UTO K Heil pueeT KENToe TaKCH.

OrTBerT:

~ 2
H Ha pucynkax n3oOpaxensl rpapuku QyHKumi Buga y =ax™ +bx+c .YcraHoBute
COOTBETCTBHE MEXK/y 3HaKaMH KO3((GHUIUEHTOB a U ¢ TpaduKaMu QyHKIHH.

KOSODOUITNEHTBI
A) a<0,¢c>0 b)) a>0,c>0 B) a>0,c<0
I'PAOUKHA
1 y 2) J 3) 7
0 X 0 X 0 X

B Tabnuie noj kaxaoit OyKBOH yKasKHTE COOTBETCTBYIOIIMH HOMEP.

A|b|B

OrtBer:
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H IepeBecT 3HaueHue Temmeparypbl 1o mikane Papenreiita B mkany Llenbcus,
5
TO3BOJISICT dbopmyna L= 5 (£ —32), riue

B rpaaycax llembcus, fp — Temmneparypa B rpaaycax Papenreiira. CKOJIBKUM
rpaaycam 1o mkaie Llenbcust cootBeTcTBYET — 4 rpagyca no mkaie dapenreiira?

tc — TeMImeparypa

OrTBerT:

H Vxkaxure peICHNE CUCTEMbI HEPABCHCTB

x+1,8<0,
x+0,5<-0,5.
- o
D -1.8 2 -1.8 -1
2) - 4) -

-1.8 -1

Ortser: D

H Bpurana manspoB kpacut 3a60p anuHOH 240 METpOB, €KEJHEBHO yBEINYNBas HOPMY
MIOKPACKH Ha OJJHO M TO )K€ YMCIIO METpOoB. VI3BeCTHO, YTO 3a MEpBBIN M MOCIEIHUN
JeHb B cyMMe Opurazna nokpacuia 60 merpoB 3abopa. Ompeennte, CKOJIBKO JHEH
Opuraza MaIsIpoB Kpacuiia Bech 3a00p.

OrtBer:

I CTOpoHa PaBHOCTOPOHHETO TPEYrOMbHUKA PaBHA 16y/3 .
Haiinure 6uccekTpucy 3TOro TpeyroiabHUKA.

OrtBeT:

H Otpeskn AC u BD — nuamMeTpbl OKpY>KHOCTH C IIEHTPOM B B C
touke O. Yron ACB pasen 62°. Haiinure yron AOD.

OTBeT naiTe B rpagycax.

OrtBer:

A D

2021 TromMeHCKHiT 06J1aCTHOM roCy1apCTBEHHBIH HHCTUTYT Pa3BUTHUSI PETHOHATIBHOTO 00pa3oBaHUs
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H OcHoBanusi Tpaneuuu paBHbl 2 u 9. Haiinmure Oompmmii u3
OTPE3KOB, HA KOTOPHIC NIEIUT CPEAHIOI JIMHUIO 3TOH Tpamennu
OJlHa U3 €€ AuaroHaeH.

OTBeT:

E Ha xierdaroii Oymare ¢ pazmepoM KieTkd 1x 1 m300paxkén ma-
pamnenorpamm. Halinure ero miommass. y,
4 /
OrtBer:

E Kaxoe u3 cnenyromux yrBepxieHuil BepHO?

1) Ecnu fBa yrmna oJIHOTO TPEyroJNbHUKA PAaBHBI JIBYM yIJIaM JPYroro TpeyroibHHUKa,
TO TaKUe€ TPEYTOIHHUKHU TTOTO00HBI.

2) /JlBe OKpyXKHOCTHU IIEPECEKAIOTCS, €CIM PAAUYC OJIHOM OKPYKHOCTH OOJbIlIE pa-
JMyca IPyroi OKpYKHOCTH.

3) CpenHsis TMHUSA TPamNelny paBHA CyMMe €€ OCHOBaHHIA.

B oTBer 3anumuTe HOMEp WEO@NIEOHO YTBCPXKACHUA.

OTBeT:

He 3a0yovme nepenecmu 6ce omeemvl 6 0aaHKk omeemog No 1
6 coomeemcmeuu ¢ UHCMPYKYUell no bINOJIHEHUIO PabOmbl.

IIposepvme, umoobvl Kasxcowvlit omeem 0vlL1 3aNUCAH 8 CMPOKE C HOMEPOM
COOMEEMCmMEyIou|e20 3a0anus.
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YacTtb 2

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

E Pemmre ypaBHeHue k +%|w =0.
(x-1)° x-1

H Ceexue QpykTel comepkaT 84% Bombl, a BeICylieHHBIE — 16%. CKOJNBKO CyXHX
¢pykTOB TOIyuuTCA U3 231 KT CBEXUX (PPYKTOB?

H [ocrpoiite rpaduk GyHKIIH

%wal_fﬂ+q_.

Omnpezenure NMpU KakUX 3HAYCHHSIX M IpsMas y=m UMeeT ¢ rpadMKOM POBHO TpH
00IIIE€ TOYKH.

E OKpy>KHOCTb C LIeHTpoM Ha cTopoHe A C TpeyronabHuka ABC npoxXoauT yepes
BepummHy C U Kacaercst npsimoit AB B Touke B. Haitnute AC, ecau quaMeTp OKpyx-
HOCTHU paBeH 16, a AB = 15.

E Touka E — cepemuHa GOKOBOH cTOpOHBI AB Tpaneuun ABCD. Jlokaxute, 4YTO
iomazp Tpeyrojibauka ECD paBHa MOJOBHHE TLIOMAIM TPANeIyH.

H OxpyxHOocTH paaunycos 12 u 20 xacatoTcst BHEIIHUM oOpa3oM. Touku 4 u B nexaT Ha
epBoit okpyxHoCTH, Toukd C u D — Ha Bropoi. [Ipu stom AC u BD — obmue kaca-
TeJIbHBIE OKpYXHOCTeH. Haliaure paccrosuue mexxay npsmeivMu AB u CD.

Ilposepvme, umobvl Kadxxcovlii omeem Obll 3aANUCAH PAOOM C HOMEPOM
COOMEemMcmeyou|e20 3a0anus.
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