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OCHOBHOIi rocy1apcTBeHHBIH K3aMeH
no MATEMATHUKE

KHM Ne 7202002
Bapuant Ne 9052

HNHcTpyKuus M0 BHINOJTHEHUIO PadoThI

Ok3aMeHaloHHas padoTa COCTOMT M3 JBYX 4acTed, BKJIIOYAIONIMX B ceds 26
3aganuil. Yacte 1 comepxut 20 3apanuii, yactb 2 cogepkutr 6 3ajaHuii ¢ pa3BEPHYTHIM
OTBETOM.

Ha BeImonHenue 3x3aMeHallMOHHOI pabOTHI IO MaTeMaTHKE OTBOAUTCA 3 yaca 55
MUHYT (235 MUHYT).

OtBeTHl K 3agaHusaM 7 W 15 samummure B OilaHk orBeToB Ne 1 B BuIe OnHON
IUQpBL, KOTOPast COOTBETCTBYET HOMEPY MPAaBUIBHOTO OTBETA.

JIis  ocTampHBIX  3adaHMd  YacTH | OTBETOM  SIBJIACTCS  YHCJIO WK
rocienoBaTeabHOCTs 1Hpp. OTBET 3amMIIMTE B TIOJie OTBETa B TEKCTe paboTHI,
a 3aTeM nepeHecute B OmaHk orBeroB Ne 1. Ecim momyumnack oOBIKHOBEHHast IpoOb,
OTBET 3aIUIINTE B BUIE JECATUYHOM.

Pemrenus 3amanuii yactu 2 U OTBETHI K HUM 3alMIIATE Ha OnaHke OTBETOB No 2.
3amaHusi MOKHO BBITIONHATE B JIF00OM mopsinke. TekcT 3aqaHus nepenuceBaTh He HAJO,
HEOOXOIMMO TOJBKO YKa3aTh ero HoMep.

Bce OnaHku 3amoiHSAIOTCS  SAPKUMH  YEPHBIME  4YepHWIaMu. Jlomyckaercs
UCIIOJIb30BAHUE TEJICBOI WM KaWILISIPHON PYYKH.

CHavana BbIMOJIHANHTE 3a7aHus vactu 1. Hawate coBeryem c Tex 3adaHuid,
KOTOpbIE BBI3BIBAIOT y Bac MeHbIe 3aTpyqHEHUWH, 3aTeM IMepexXOoAnuTe K IPyruM
3agaHusaM. s SKOHOMHM BPEMEHH HpOIyCKaWTe 3alaHue, KOTopoe He ynmaéres
BBINIOJIHUTE Cpa3y, U MepexoauTe K cienyroouiemy. Eciu y Bac ocranercst Bpems, Bet
CMOXKETE BEPHYTHCS K MPOITYILICHHBIM 3aJJaHHSIM.

IIpu BemomHeHnu 4Yactu 1 Bce HEOOXOIUMBIC BBIYUCICHUS, MPEOOpPa3OBaHHMS
BBINIOJIHAWTE B YCpHOBUKE. 3amMiCH B YepPHOBHKeE, a TaKiKe B TeKCTe KOHTPOJIbHBIX
H3MepPHUTEIbHBIX MAaTEPHATOB He YYUTHIBAIOTCSI IPH OLIEHHBAHUH PadoThI.

Ecnu 3amanue coqepuT pUCyHOK, TO Ha HEM HEMOCPEICTBEHHO B TEKCTE PabOThI
MOJKHO BBIMIOJHATH He0OX0MuMbie Bam moctpoenus. PekoMenayeM BHUMATEIbHO YUTATh
YCIIOBUE U MPOBOIUTH MPOBEPKY MOIYYSHHOTO OTBETA.

[Ipu BEIMONHEHWU paboTHl BB MOXKETE BOCIOIB30BATHCSA CIPABOYHBIMU
MaTepuaiaMmu, BeIJaHHBIMU BMecTe ¢ BapuaHToM KM, u nuneikoil.

Banner, momydenHsie Bamu 3a BBIIONHEHHBIE 3aJaHUS, CYMMHPYIOTCS.
[ocrapaiiTech BBITOJHUTH KaK MOKHO OOJbBIIC 3aJaHMA W HAaOpaTh HamOOJbIIce
KOJINYECTBO OaJIIoB.

Jiisi mpoXOoJKAEHWsI aTTeCTAIlHOHHOTO Iopora HeoOXoanMo HaOpaTh He
MeHee 8 0alioB, U3 KOTOPBIX HE MeHee 2 0ayulOB JOJDKHBI OBITH IOJyYCHBI 3a
pemieHue 3a1aHuii o reoMeTpu (3amanus 16-20, 24-26).

Iocne 3aBeprieHust pabOTHI MPOBEPHTE, YTOOBI OTBET HA KAXIOC 3a/IaHKE B
6mankax orBeToB Ne 1 1 No 2 ObIT 3anucaH O] IPABUIBHEIM HOMEPOM.

Kenaem ycnexa!
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Yacrtp 1

Omeemamu K 3a0anuam 1-20 aenaomca 4ucio unu nocied08amenabHOCHb
yugp, xomopwie cnedyem zanucamv ¢ BJIAHK OTBETOB Ne 1 cnpasa om
HOMeEpa cOoOmeemcmeylouezo 3a0anus, Hauunas ¢ nepeoi kinemouxu. Ecnu
OMmMeEemom AGAAEMCA HOCNEO08AMENbHOCIb UUPp, mo 3anumume eé 0e3
npoodenos, 3anamulx u_Opy2ux_00NnOJHUMENbHbIX cuMe01068. Kaycowviii cumeon
nuwiume 8 OmoOebHOI KiemouKke 6 COOMEemcmeuu ¢ NPUGEOEHHLIMU 6 OIAHKe
obpazyamu.

IIpounTaiiTe BHUMATEJBHO TEKCT M BLINOJIHUTE 3aJaHus 1-5.

O THS )

/ _c_ﬂz.

_.\_..__O_._.___O_. oo
Ha pucyHke n3o0paskeH I1aH IByXKOMHATHON KBAPTUPBI B MHOTO3TaXKHOM >KHJIOM
nome. B mpaBoit wacTu pricyHKa 0003HaueHHS JBEpH M OKHA, a TaK e yKa3aHo,
YTO JUIMHA CTOPOHBI KJIETKM Ha IuiaHe cooTBercTByeT 0,4 M. Bxox B kBapTupy
HaxoauTcsa B mpuxoxkei. CrpaBa OT BXOAa B KBapTUPY pacloylaraloTcs KyXHs U
caHy3el, IpHYeM IUIONIaAb KyXHH OojblIe Iuromann caHys3na. OcTanbHbIE OBa

MIOMELICHUS - 3TO CHaJbHS ¥ rOCTHHAsA. [ ocTHHas nMeeT HaOOJbIIYIO TUIOAAb U3
BCEX IOMEILEHUN TaHHOU KBapTUPBL. BaJKOH U JIOJKMSI OTCYTCTBYIOT.
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I Jnst momernenui, yKasaHHBIX B TabIMIE, ONPENEIUTE, KakuM Hudpamu OHU
o0O3HAa4YeHBl HA IUIaHE. 3aloNHUTe Tabimumy B ONaHK — HepeHecuTe

OCJICA0BATCIBbHOCTD IIATHU EN@@

IIOMEIICHUA | CTIAABHA | CAHY3€A KYXHA T'OCTHHAad | IpUXoxKad

1 pbI

H U3 Tpex OKOH KBapTUPBI OAHO yke ABYX Apyrux. Haiinure mupuny 3T0ro okHa B

CaHTHMETPAX.

OrTBeT:

H IInutka muist mona pasmepom 20 cm x 20 ¢M npoaaeTcst B ynakoBKax 1o 12 mryk.
CKOJIbKO YIIAaKOBOK IUTUTKH HEOOXOJMMO KYITHTh, YTOOBI BEUIOXKUTH TI0JI caHy3a?

OrTBerT:

_M_ Haiitu niomans, KoTopylo 3aHuMaeT KyxHsa. OTBeT JalTe B KBaJpaTHBIX METpax.

OrtBer:

I Ha cxonbko NpoIeHToB IIoNa b TOCTHHOI O0JIbIIe IUIomanu KyXHu?

OrtBer:
o] =
Haiinmute 3HaueHNe BBIpaKCHUS N+M 9.
OrtBer:
H Onno u3 uncen v 39, V44, </ 50, </ 62 oTMedeHO Ha IPSAMOit Toukor A.
1 > 1 1
6 7 8

Kakoe 310 ynciao?

) V39 2) J4a 3) 50 4) J62

OrtBer: D
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Haiinute 3HaueHune BeIpaskeHus 7+/ 15 272430

OrtBer:

Haiinute kopers ypasHerust 4(X—2)=—1.

OrtBerT:

VY 6abymiku 25 yaimek: 5 ¢ KpacHBIMH IIBETaMH, OCTalbHbIE ¢ CHHUMH. balyiika
HAMBAaeT 4Yail B ciy4yaiHO BbIOpaHHYyI0 Yamky. HalauTe BeposSTHOCTH TOTO,
YTO 3TO OYJET Yalika ¢ CHHUMH [[BETAMHU.

OrtBer:

YCcTaHOBHTE COOTBETCTBUE MEXKAY QYHKIMAMH U UX TpadHKaMHu.

OVYHKIUN

A 1, b 1 By 1
<|mx 3 y= mx 3 y= Mx+w

I'PAOUKA

1) 3)

B Tabnuiie mon kaxaoi OyKBOH yKaKHUTE COOTBETCTBYIOIIUI HOMEP.

A|b|B

OrtBer:
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BrImmcaHs! epBEIe TPU WieHA TeOMETPHUYECKO MTPOTPECCHH:
2, -6;18; ...

Haiinure cymMy nepBBIX IIECTH €€ YICHOB.

OrTBeT:

éi\N 2%

Haiinure 3HaueHne BbIpakeHUs
4x X+y

mpu X=-7,8, y=—-4,8.

OrtBer:

[lepeBectn 3HaueHwe Temmeparypsl mo mkane Papenreiita B mxamy Llemscus

nossonser opmyna tc HWA; -32), roe tc — Temmeparypa B Trpagycax

Henbcust, tg — temneparypa B rpagycax @apenreiita. CKOIbBKUM Tpagycam
o mkase [enbcus cooTBeTcTBYyeT 50 rpamycoB mo mkane apenreiira?

OrtBer:

YkaxkuTe pelieHne HEPaBEHCTBA (x+6)(x~1)<0 )

D (=o31) 3) (-3 =6)u(L+x)
2) (-%:-6) 4) (=6:1)
Ortser: D
. 5 B
B tpeyromeanke ABC yrom C paern 90°, mEmeu AB =16.
Haiinure AC.
Ortsert: . A C

Panuyc BnucaHHOil B KBaapaTr OKPY>KHOCTH DPAaBEH 62 .
Haiigute paaMyC OKpYKHOCTH, OIIMCAHHOM OKOJO 3TOrO
KBazipara. .

OrTBerT:
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OHO@OEN KBaJpaTa paBHa M)\M . Haiigute miomazas 3Toro KBaJparta.

OrtBerT:

Ha xnerwaroif Oymare c pasmepoMm kKieTku 1x1 A
ormeueHsl Tpu Touku: A, B w C. Haiigure
paccrosiaue oT Touku A 10 cepeannbl otpeska BC .

OrtBerT:

Kakue u3 cnenyromux yTBep>KAeHUH BepHbI?

1) PaccrosHme oT ToYkH, Nekamiedl Ha OKDPYXKHOCTH, IO LIEHTPAa OKPY:KHOCTH
PaBHO pajauycy.

2) Ilnomans Tpaneuuy paBHa NPOU3BEAECHUIO OCHOBAHMS TPANELUK HA BEICOTY.

3) TpeyromeHuKka co cTopoHamu 1, 2, 4 He CymIecTByeT.

B otBer 3amummmrTe HOMepa BHIOPAHHBIX YTBEpPXKAECHHH Oe3 MpoOesoB, 3arsiThIX
1 IPYTUX JOTOJTHATEIHHBIX CHMBOJIOB.

OrtBerT:

He 3a0yobme nepenecmu 6ce omeemvl 6 Onank omeemoe Ne 1
6 coomeencmeul ¢ UHCMPYKYUeii no 6bINOIHEHUIO PAOOMbL.
Ilposepvme, umoowl Kaxcovlii omeem OvL1 3anNUCAH 8 CHIPOKE C HOMEPOM

coomeemcmeyrouieco 3a0anus.

2020 TroMeHCKHii 001aCTHON roCyAapCTBEHHBIN HHCTUTYT PA3BUTHS PETHOHAIBHOTO 00pa30BaHUS
Konuposanue He nonmyckaercst



21

22

23

24

25

26

&

KHUM Ne 7202002

PernonanbHas oneHka kauectBa oopaszoBanust, 2020r. Marematuka. 9 kinacc  Bapuant 9052 - 7

Yactb 2

Ilpu evinonnenuu 3aoanuit 21-26 ucnonvsyiome BJIAHK OTBETOB M 2.
Chauana ykadxcume HOMEp 3a0aHUA, a4 3amem 3AnUMIUmME €20 peuienue U
omeem. ITuwiume uémko u pazoopuueo.

Pemmre HepaBeHcTBO (X —3 vm < /\WA x-3).

JlBa aBTOMOOWIIS OJHOBPEMEHHO OTIPABIIOTCS B S560-KIJIOMETPOBEIA TpoOOeT.
[epBrrii eger co ckopoctbio Ha 10 kM/4 Oonmbliel, 4eM BTOPOH, W TPHOBIBacT
K ¢uHUIIY Ha 1 4 paHbine Broporo. Haiinure ckopocTs nepBoro aBToMOOMIIS.

[Moctpoiite rpaduk pyHKIMN

y= x*~10x+27 mpn X>4,
X mpu  X<4.

Omnpenenute, IpH KaKUX 3HAYEHUSIX M mpsMmas Y =M uMeeT ¢ rpadMKoM POBHO
ZIBE O0IIE TOYKH.

Buccextpucet yrmoB A um B mpu GokoBoit cropone AB tpamermuu ABCD
niepecekarotcs B touke F . Hafimure AB, ecnmm AF =12, BF =9.

OKpY>KHOCTH ¢ IleHTpamMu B Toukax P u Q mepecekarorcs B Toukax K u L, nmpuuém
touku P u Q nexar no oany cropony ot npsamoit KL. [lokaxxute, uto npsimeie PQ
u KL neprneHauKyJIsspHsl.

Ha ctopone BC octpoyronsHoro tpeyroisHuka ABC kak Ha JuameTpe MOCTpOeHa
MOTyOKPYKHOCTb, Tepecekaroniasg Beicory AD B Ttouke M, AD=9, MD=6,
H — Touka nepeceuenus BeIcOT TpeyronbHuka ABC . Haiiqure AH .

IIposepvme, umoodvl Kaxycovlii omeem Obvl1 3ANUCAH PAOOM C HOMEPOM
COOMEemcmayou|e20 3a0ans.

2020 TroMeHCKuii 001aCTHON roCcyJapCTBEHHbBIH HHCTUTYT Pa3BUTHS PETHOHAIBHOTO 00pa30BaHUs
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CIIPABOYHBIE MATEPHUAJIBI I1I0O MATEMATHUKE
AJITEBPA

e dopmyna KOpHEH KBaJpaTHOTO YPaBHEHHUS:

_ -bxJD

,rae D = b’ 4ac.
2a

X

. 2
e Ecnu kBaipaTHBIN TpeXwieH ax” + bx + ¢ UMeeT JBa KOPHS X| U X3, TO

2
ax”+ bx + ¢ = a(x — x1)(x — x2);
eCII KBaJIPATHBIN TPEXWICH ax + bx + ¢ IMeeT eAMHCTBEHHbII KOPEHb X, TO

ax®+ bx + ¢ = a(x — xo)°.

o dopmyna n-ro wieHa apuMeTHIecKor Iporpeccuu (a,), MepBbIid YIeH KOTOPOH

PaBeH a; U pa3HOCTH paBHa d:
a,=a;+dmn-1).

An_ +a, vx

e dopMmyna cyMMBI IEPBEIX /1 WIEHOB apU(METHIECKON IPOTPEcCHH S, = 5

e Qopmyna n-ro ujeHa reoMeTpudeckod mporpeccuu (b,), TMEpPBBIA WIEH KOTOPOH
paBeH by, a 3HAMEHAaTeJb PaBEH ¢:

(g" -1,

e dopmyia CyMMBI IEPBBIX 71 YIEHOB T€OMETPHUECKOM MPOrpeccuu S, = ~————.

q-1
Tabauna KBaJpaToB JIBY3HAYHbIX YHCEJI
EamMHULbI
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
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
8100 8281 8464 8649 8836 9025 9216 9409 9604 9801

Jecatku

OO NGO VA W NP

I'EOMETPUA

o CyMMa yIIIoB BhIIyKIJIOTO 7-yrojbHuka pana 180°(n—2).

e Pamuyc r OKpy>KHOCTH, BIMCAaHHOH B IPaBUIbHBII TPEYTrOJbHUK CO CTOPOHOH 4,

3

paBeH —a.

6

e Pamuyc R OKpYXHOCTH, ONKCAHHOW OKOJIO IPABUIBHOIO TPEYrOJBHUKA CO

B3

CTOPOHOH! a, paBeH qa .

e Jlns tpeyronsHuka ABC co ctoponamu AB = ¢, AC = b, BC = a:

4 _ b < _op
sind sinB sinC

rae R — paauyc OnUCaHHON OKPYXKHOCTH.

e Jlns tpeyromsauKa ABC co ctoponamu AB = ¢, AC = b, BC = a:
c¢*=a’>+b*—2abcosC.

e ®opmyna JUIUHBI [ OKPY>KHOCTH paauyca R:

[ =2mnR.

o Dopmya IIHMHBL / IyTH OKPYKHOCTH paguyca R, Ha KOTOPYIO ONMUPAETCs
LEHTPAJIBHBIN YTOJ B () TPaLyCOB:
_2nRe

[ .
360

e dopMmyna momanu S mapaurenorpaMMa Co CTOPOHOH a W BBICOTOH A,
MPOBEIEHHOM K 3TOM cTOopoHe: S = ah.

e dopmyia miomanyu S TpeyroJbHUKa CO CTOPOHON @ U BBICOTOM /1, MPOBEAEHHOM
K 3TOH CTOpOHE:

S=—ah.

e dopmyna mromany S Tpanenuy ¢ OCHOBAaHUSAMH d, b ¥ BEICOTOH A:

a+b
2

S= h.

e dopmysa mwiomaam S kpyra paauyca R: S =R’




