ITPOEKT

I'ocynapcTBeHHasi NTOroBasi ATTECTAIUS TI0 00PA30BATEIbHBIM
NnporpaMMaM OCHOBHOI'0 001Iero o0pa3oBaHusi B hopMe
OCHOBHOI0 rOCy1apCcTBEHHOr0 3k3amMmeHna (OI'J)

JeMOHCTPAaIMOHHBIH BAPUAHT
KOHTPOJIBHBIX N3MEPUTEIBHBIX MATEPUAIIOB [T TPOBEICHHS
B 2017 rogy OCHOBHOT'O rOCYy/JapCTBEHHOI'O 3K3aMeHa
no MATEMATHUKE

noarorosiieH PeepalibHbIM FOCYJAPCTBEHHBIM OHOIKETHBIM
. HaY4HBIM YUYPEKICHUEM .
«OEJEPAJIBHBIM MTHCTUTYT IIEJAT' OT'MYECKUX U3MEPEHWN
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JleMOHCTpPaLIMOHHBIN BADHAHT
KOHTPOJIbHBIX U3MEPUTEJILHBIX MATEPUAJIOB /ISl IPOBEACHHS
B 2017 rogy 0CHOBHOI'0 rOCyJAapCTBEHHOI'0 3K3aMeHa 110
MATEMATHUKE

IlosicHeHHsl K A€MOHCTPALMOHHOMY BAPHAHTY 3K3aMEHALUOHHOMH PadoThl

IIpy o3HaKOMIIEHMM C JE€MOHCTPALMOHHBIM BapUaHTOM CJleNyeT HMETh B
BUIY, 4YTO BKJIIOYEHHBIE B HEro 33JaHUsl HE OTPaKaloT BCEX 3JIEMEHTOB
COJICpP)KaHUs, KOTOpble OyAyT MpPOBEpPAThCA ¢ Momouibio BapuantoB KM B
2017 romy. Pasmenmsl comepkaHWs, Ha KOTOPBIX O0a3HPYIOTCS KOHTPOJIBHBIE
U3MEpUTEIbHbIE MaTepHaibl, ONPEAEIEHbl B clelU(UKAMU; HOJIHBIH NepeyeHb
COOTBETCTBYIOILIMX OJIEMEHTOB COACP)KAHMS M YMEHHH, KOTOpPBbIE MOTYT
KOHTpOJIUpOBaThCs Ha »dk3ameHe 2017 roma, mpuBenéH B KoaupuKaTopax,
pa3MenIéHHBIX Ha caiite www.fipi.ru.

JIeMOHCTpallMOHHbI BapuaHT MpefHa3HaueH M Toro, 4roObl JaThb
BO3MOKHOCTh YYaCTHHKY 9K3aM€Ha M IIHPOKOH OOIIECTBEHHOCTH COCTaBUTh
IPECTaBICHHE O CTPYKType Oymymieil Sk3aMeHannOHHOH paboTsl, uncie u Gopme
3aJaHull, a TaKXKe UX YPOBHE CJIOXKHOCTH. ODTH CBEAEHUsS JAal0T BO3MOXKHOCTh
BbIpabOTaTh CTPATErHIO NOATOTOBKH K Caue K3aMeHa 110 MaTeMaTHKe.
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JdemoncTpanuonnbiii Bapuant 2017 roaa

HHcTpyKIus N0 BHINMOJHEHHIO PadoThI

PaGota coctout u3 Tpéx momyineil: «Anredpa», «I'eomerpus», «PeanpHas
Matematuka». Bcero B pabore 26 3amanuii. Moaynb «AnreOpa» COIEPKUT
11 3amanuii: B yactu 1 — BoceMb 3aJlaHMii; B yacTH 2 — TpH 3aAaHusi. Moayib
«["eomerpus» coepKUT BOCEMb 3aJIlaHUM: B YacTH 1 — IATH 3a[jaHUii; B 4acTH 2 —
Tpu 3amaHus. Monyns «PeanbHass MaTeMaTHKa» COIEPXKHUT CEMb 3aJaHUi: Bce
3aJjaHus 9TOr0 MOAYJISl — B 4acTy 1.

Ha BoImonHeHne 5K3aMeHaMOHHONW pabOThI MO MaTeMaTHKE OTBOIUTCS
3 gaca 55 MuHYT (235 MUHYT).

OtBeTH K 3amanusaM 2, 3, 8, 14 zamumure B 01aHK 0TBeTOB Ne 1 B BHae
OZTHOH K PBI, KOTOpasi COOTBETCTBYET HOMEPY MPAaBMUIILHOTO OTBETA.

Jna  ocTtanmpHBIX 3aaHUN YacTH | OTBETOM SBJSIETCA YHCIO WIIH
MoCIeI0BaTeIbHOCT 1M(p. OTBET 3amUIIUTE B TOJE OTBETA B TEKCTE PabOTHI,
a 3areM nepeHecute B OnaHk orBetoB Ne 1. Ecim B orBere mnoisyueHa
0OBIKHOBEHHAsI IPOOB, 00paTHTE €€ B NECITUIHYIO.

Penrenust 3amaHuii Wacth 2 W OTBETHl K HUM 3allUINIUTEe Ha OJaHKe
otBeToB Ne 2. 3aiaHus MOXKHO BBIIIOJIHATH B JTI00OOM MOPSAKE, HAYMHAS C JII0OOTro
Moayist. TeKCT 3aJaHusl NepenuchIBaTh HE HAl0, HEOOXOIMMO TOJBKO yKa3aTh ero
HOMeEp.

CHavana BBIMONHsNHTE 3amaHus 4acti 1. Hagate coBeTyem ¢ TOro momyis,
3aJjaHusl KOTOPOI'O BBI3BIBAIOT y Bac MeHble 3aTpyqHEHUil, 3aTeM MepexoauTe
K IPYTHUM MOIYJIsIM. J[J1s1 SKOHOMHHM BpEeMEHH IPOIyCKaiTe 3aJaHue, KOTOpoe He
ymaé€Tcs BBITIONHUTD Cpa3y, U MepexoauTe K cieayiomemy. Ecmu y Bac ocranercs
BpeMs1, Bbl cMokeTe BEpHYThCS K POMYIICHHBIM 3aIaHHSIM.

Bce HeoOxoauMmble BBIYMCIEHHS, NpeoOpa3oBaHHSs W T.A. BBIIOJHANTE
B UEPHOBHKE. 3aliCH B YEPHOBHUKE HE YUHUTHIBAIOTCS TPH OLICHHUBAHUH PaOOTHI.
Ecnu 3amanue comepKUT pUCYHOK, TO Ha HEM HEMOCPEACTBEHHO B TEKCTE paOOThHI
MOYKHO BBIIOJNHATH HeoOXxonumble Bam noctpoenus. PexoMenyem BHUMATEIbHO
YUTATh YCIOBUE U MMPOBOIUTH POBEPKY MOIYUYSHHOTO OTBETA.

[Ipu BemonHeHHHn paboThl BBl MOXKETEe BOCIIOIB30BATHCS CHPABOYHBIMU
MaTepHaIaMu.

Bannel, momydeHHbIE 32 BEpHO BBINIOJHEHHbIE 3aJaHUs, CyMMHUpYyIoTcs. s
YCIIEIIHOTO TPOXOXKJEHUSI UTOTOBOW aTTECTallMd HEOOXOOMMO HabpaTh B cymMMe
He MeHee § 0alIoB, M3 HUX He MeHee 3 0auioB B MOIyle «AinreOpay, He MeHee
2 OamioB B Moayse «l'eomerpusi» U He MeHee 2 OauioB B Moayne «PeanbHas
MaTeMaTHKa». 3a KakJI0oe MpaBWIbHO BBIIOJHEHHOE 33JaHHe dacTh |
BeICTaBIsIeTC | Oamn. B kaxmom Mopmynme dacTé 2 3aJaHUS OICHHBAIOTCS
B 2 Oanna.

Kenaem ycnexa!
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Yacrp 1

Omeemamu Kk 3a0anuam  1-20 aenawmca  uyugpa, uucio uiu
nocnedosamenvHocms  uugp, kKomopwvle ciedyem 3anucamvs ¢ bITAHK
OTBETOB Ne 1 cnpaga om Homepa cOOmMEEHICHEYIOwez0 3a0AHUA, HAYUHAA
¢ nepeoii knemouxku. Ecnu omeemom agnaemcea nocnedosamenvrhocmoy yugp,
mo 3anuwume eé 0e3 npodenocs, 3anAmevIX u_Opy2UxX OO0NOTHUMENbLHBIX
cumeonos. Kadxcovtit cumeon nuwiume 6 OmOenbHOU Klemouke 6
COOMEemcmeun ¢ NPUGEOEHHLIMU 8 DlaHKe 00pazyamu.

Mooynv «Anzeopay

. 1
Haiigure 3HaueHne BhIpaKEHUS Z+O’07'

OrtBeT:

Ha xoopaunaTHOH npsiMOil OTMeueHa TouKa A.

1 & l S,
T hd T ——

0 A 10

W3BecTHO, UTO OHA COOTBETCTBYET OJHOMY M3 UETHIPEX yKa3aHHBIX HUKE UHCEIL.
KakoMmy u3 4nces COOTBETCTBYET ToUKa A7

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

OTBeT: D

3HavyeHHe KaKoro U3 BBIPAXKCHUH SBISIETCS pallMOHANIBHBIM YUCIOM?

2) 35 3 (V5)

1) J6-3

OTBeT: D

Pemmnte ypaBaenne 7x—9=40.

4 (Vo-3)

OrtBerT:
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YCcTaHOBHTE COOTBETCTBUE Mekay rpadukaMu QyHKIHHA ¥ (HOpMyTaMH, KOTOPbIC
UX 3aaf0T.

A) R4 | b) yl\ B) Yy
\
\ /
1 1 —— 1
0 * ==L |0 x 5 *
\
\
|
1) y=x 2) y=2 3 y=2
)y )y 2 )y .

B Ttabnuie mox kaxmoi OYKBOW, COOTBETCTBYIONIEH TIpaduKy, BIHIIUTE HOMEP
(bopMyIiBl, KOTOpas ero 3a7aéT.

A|b|B

OTBeT:

B mocnenoBaTebHOCTH YHCENT MEPBOE YHCIO PaBHO 6, a KakAoe CIeAyroliee
Gonbine npeapayniero Ha 4. HaliquTe naTHaAATOE YHCIIO.

Ortser:
5a-9b°
Haiinure 3nauenue Boipaxenus 90 + = —mpHa= 9,b=36.
OtBer:
Pemmre crcteMy HepaBeHCTB
x+2,6<0,
x+521.
Ha xaxom prucyHke n300pakeHO MHOXKECTBO €€ peleHui?
& %
1 * * -
) -2,6 -4 x
& % -
2) 4 26 X
3) Lz b7 L
-4 2,6 X
Z /) . -
4) 26 x

OTBeT: D
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‘ Mooynv «I'eomempusy

II' B paBHOOGenperHoM TpeyronbpHuke ABC ¢ ocHoBanmeM AC B

BHeIIHMH yron npu BepmmHe C paseH 123°. Haiiaure
BennuuHy yria BAC. OTBer naiiTe B rpagycax.

123°

A C
OrtserT:
Haiiaure miimHy Xopabl OKpYKHOCTH painycoM
13 cM, eciu paccTosiHUE OT LIEHTPa OKPYKHOCTU
JI0 XOpJbI paBHO 5 cM. OTBET AaiiTe B CM.
OrtserT:
Haligure miomans Tpameuud, W300pakEHHOW Ha 7
PHUCYHKE.

12
OtBert: 9 . 12
Haiinnte TanreHc yria AOB TpeyronpHHKa, H300pak€HHOTO HA
PHUCYHKE.

0 A

OrtBeT:

VYKaxuTe HoMepa BEPHbIX YTBEP)KICHUH.

1) Yepes Touky, He JIeXKallyl0 HAa JaHHOH NpPAMOH, MOXXHO NPOBECTH NPAMYIO,
napauIeIbHYI0 3TOU MPSIMOH.

2) TpeyroneHuk co cropoHamy 1, 2, 4 cymiecTsyer.

3) Ecmm B pombe oauH U3 yrios paseH 90°, To Takoil poM0 — KBajpar.

4) B mo6om nmapajienorpaMme JUaroHaay paBHsl.

OTBeT:
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‘ Mooynv «Peanvhas mamemamuxa)

B tabnuue npuBeneHsl HOpMaTHBBI 10 Oery Ha 30 MeTpoB uis ydammxcs 9-x

KJIACCOB.
Manbuuku JeBouku
OtMeTka COTILY | «XOP.» | «YHAOBILY | KOTILY» | «XOP.» | «YHAOBIL)»
Bpewms, cekynnabl | 4,6 49 53 5,0 5,5 5,9

Kakyto 0TMeTKy MOyJHT AeBOYKA, IPOOEKABIITAS 3Ty AUCTAHIINIO 32 5,36 ceKyHIbI?

1) Orimyno
3) YaoBneTBOPUTETBHO

OTBeT: D

Ha rpaduke n3zobpakeHa 3aBHCUMOCTh aTMOC(EpHOTo JaBieHUs (B MUIUTUMETPaX
PTYTHOTO CTOJ0a) OT BBICOTHI HaJ ypoBHeM Mops (B KuioMeTpax). Ha kakoi
BBICOTE (B KWJIOMETpPaXx) JIaBJIeHUe COCTaBUT 540 MUJTMIMETPOB PTYTHOTO CTOJIOA?

2) Xopoio
4) HopmatuB He BBINOJIHEH

A ArmocdepHOe JaBlIeHHE, MM PT. CT.

800
N

700 N

600 \ \
500 ‘\

400 RS
\\
300
—
100

0 1 2 3 4 5 6 7 8 9 10 11 12 Bsicora, KM

OrtBeT:
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CTouMOCTh TIpOe37ia B HPUTOPOJHOM 3JIEKTporioe3ne coctapisieT 198 pyOuneid.
xonpHukaM mpenoctasisiercss ckuaka 50%. Ckoapko pyOiei cTouT mpoesn
rpynnsl U3 4 B3pocibiX U 12 MIKOIbHUKOB?

OrtBerT:

Haxnonnas 0anka moafep:KuBaeTcsi TpeMsi CTOJIOAMH, CTOSIIUMH BEpTHKAJIHHO
Ha PaBHOM PACCTOSIHHU APYT OT Apyra. JUTMHBI IBYX MEHBIIHX CTOI00B — 60 cM
1 90 cm. Haiiaure ummHy Oosbinero crosiba. OTBeT TaiTe B CM.

OTBeET:
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3aByd IIKOJIBI TOABEN UTOTU KOHTPOIBHOM paboThl IO MaTeMaTUKe B 9-X Kilaccax.
Pesynbrarel mpeacTaBieHbl Ha KpyroBOM quarpaMMe.

Pesynromamul KoHmpoavbHoU pabomul no Mamemamuxe.
9 knacc

Ig\ [ oTcyTCTBOBAIN

| B otmeTka «2»

O otmeTka «3»
B otmeTKa «4»

W oTmeTKa «5»

Kakne w©3 yTBep)KIEHHH OTHOCHUTEIBHO pPE3YJIbTATOB KOHTPOJBHOW pPabOThI
BEPHBI, €CITi Bcero B 1iKoje 120 1eBITHKIACCHUKOB?
B oTBete ykaxxute HOMepa BEPHBIX YTBEPKACHHM.

1) Bonee monoBuHBI yuammxcs MOIyYHIN OTMETKY «3».

2) Oxono MOJOBHMHBI yYaIlUXCs OTCYTCTBOBAJIM Ha KOHTPOJIBHOW paboTe Wi
HOYYHIH OTMETKY «2».

3) Ormetky «4» uim «5» Moay4uia NPUMEPHO IIECTas YacTh ydaluxcs.

4) Ormetky «3», «4» unu «5» nonydunn oonee 100 ygammxcs.

OTBeET:

Ha Tapenke nexar NHpOKKH, OIMHAKOBBIC HA BUJ: 4 ¢ MsicoM, § ¢ KarmycToi u 3 ¢
sioiokamu. [lers Hayraa BeIOMpaeT oAMH MHUPOXKOK. HaiimuTe BEpOSTHOCTH TOTO,
YTO MUPOKOK OKAKETCS C IO0IOKAMHU.

OTBeT:

ITepron konmeGaHMS MaTEeMaTHYECKOro MasTHHKA I (B CeKyHMAX) IPHOJIKEHHO

MOXKHO BBIUHCIHUTH TO (opmyne 7 =2l, rie | — pmma HuTH (B Mmerpax).
IMone3ysce 3To# (opMyIoH, HAUTEe IIMHY HUTH MasTHHKA (B METpax), MEpHOJ
Kosie0aHU# KOTOPOTO COCTAaBJISIET 3 CEKyH/IbI.

OTBeT:

He 3a0y0bme nepenecmu 6ce omeemul 6 61aHK omeemos Ne 1 ¢ coomeemcmeuu
C UHCMPYKYuell No 6bINOTHEHUIO Padombl.

© 2017 DenepanbHast ciyx0a o Hag30py B cdepe obpazoBanust u Hayku Poccniickoit Deneparmu

Maremaruka. 9 xiacce JlemoncTpanionHslii Bapuant 2017 .- 10/ 16

Yacrtb 2

Ilpu evinonnenuu 3adanuii 21-26 ucnonwvsyiime b/JIAHK OTBETOB Ne 2.
Cnauana ykadxicume HOMep 3A0aHUA, 4 3AmMeM 3AnuUUUME €20 peuienue u
omeem. Ilumume uémko u pazéopuuso.

‘ Mooynv «Anzeopay

n+3

18
Cokparure apodhb 35 g2

Pr16010B B 5 4acoB yTpa Ha MOTOPHOM JIOAKE OTIIPABHICA OT MPHCTaHU IPOTHB
TEUCHUS PEKH, depe3 HEKOTOpPOoe BpeMs OpOCHI SIKOph, 2 9aca JIOBWI PHIOY H
BepHyscs obpaTHo B 10 uwacoB yTpa Toro ske mHsi. Ha kakoe paccTosiHHE OT
IPUCTaHU OH OTILIBLI, €CIIU CKOPOCTh TEUEHHS PEKU paBHA 2 KM/4, a COOCTBEHHas
CKOPOCTH JTOAKU 6 KM/q?

y x* —13x7 +36
[Moctpoiite rpaduk QyHKIMH y=————/H+— H OIPEICINUTE, NMPH KaAKUX
(x=3)(x+2)

3HAUCHUSX ¢ MpsAMas y =C HMeeT ¢ TrpadIKoM POBHO OJHY OOIIYIO TOUKY.

‘ Mooynv «I'eomempusy

B npsimoyrosnbaom Tpeyroibiuke ABC ¢ mpsiMbiM yrioM C U3BECTHBI KATETHI:
AC =6, BC=8. Haiinure menuany CK 3TOro TpeyrojbHHKa.

B nmapamnenorpamme ABCD Touka E — cepeauHa CTOpoHbl AB. W3BecTHO, 4TO
EC = ED. JlokaxuTe, 4T0O JaHHBIN MapajjieorpaMM — MPSMOYTOJIbHUK.

Ocuoanne AC paBHOOeapeHHOro TpeyronbHuka ABC pasHO 12. OKpYKHOCT
paayyca 8 ¢ LIEHTPOM BHE 3TOrO TPEyroJbHHKA KAacaeTcs MPOJOIKEHHH GOKOBBIX
CTOPOH TPEeyrobHHUKA U KacaeTcsi ocHoBaHus AC . Haiinure paguyc oKpyXKHOCTH,
BIUCAHHOH B TpeyroidbHUK ABC'.
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CucreMa olleHNBaHHSI IK3aMEeHANIMOHHOI pa6oThI M0 MaTeMaTHKe
3a nmpaBuIbHBINA OTBET Ha 3agaHust 1-20 craBurcs 1 Gai.

OTBeTHI K 3aJJaHUSAM YacTH 1

Homep 3aganus | IlpaBuiabHBINA OTBET
1 0,32
2 2
3 3
4 7
5 132
6 62
7 1,25
8 2
9 57
10 24
11 168
12 2
13 13; 31
14 2
15 2,5
16 1980
17 120
18 13; 31
19 0,2
20 2,25

© 2017 DenepanbHast ciyx0a o Hag30py B cdepe obpazoBanust u Hayku Poccniickoit Deneparmu

Martemaruka. 9 knacc JemoucTpanuonnblii Bapuant 2017 .- 12/ 16

Pemenusi u KPUTECPUH OLICHUBAHUSA 3agaHMii yacTH 2

Moayab «Aareopa»
183
Cokparure 1poOb

32n+5 . 211—2 .
Pemenue.
3 7
187+3 _ (9.2)n+ _ 32n+6 on+3 _22n+6-(2n+5) .2n+37(nf2) —3.25 296
32n+5.2n—2 32n+5.2n—2 32n+5.2n—2 .
Otgert: 96.
banns Kpurepuu onieHku BBIIOTHEHUS 3aJaHUS

2 [TpaBuIBEHO BBHIMOIHEHBI TPEOOPA30BaHMS, TTOyUSH BEPHBIN OTBET

Pemienne 10BeICHO 10 KOHIIA, HO JOMYIICHA OMIHMOKA BBIYHMCIUTEIBHOTO
1 XapakTepa WM OMHCKa, ¢ €€ yduéTOM JajbHEeWIINe [Iaru BBITOJHEHBI
BEPHO

Jlpyrue ciydau, He COOTBETCTBYIOIINE YKa3aHHBIM BBIIIE KPUTEPHUSIM

2 Maxcumanouwiii 6ann

Pr160s10B B 5 WacoB yTpa Ha MOTOPHOH JIOJKE OTIIPABHJICS OT MPHCTaHU IPOTHB
TEUCHUS PEKH, Yepe3 HEKOTOpPOe BpeMs OpOCHI SIKOpb, 2 Yaca JIOBWI PBIOY H
BepHyJics oOpatHo B 10 wacoB yrpa Toro ke aHi. Ha kakoe paccrosHHE OT
IPUCTaHU OH OTIUTBLI, €CJIH CKOPOCTh PEKH paBHA 2 KM/d, a COOCTBEHHAs! CKOPOCTh
nonku 6 km/q?

Pemenne.

ITycts mckomoe paccrosHHE paBHO X KM. CKOPOCTh JOAKHM HPH IBIKECHHU
MPOTHUB TEUEHMS PaBHA 4 KM/, IPH IBIDKCHUH ITO TEUCHMIO paBHA § KM/4. Bpewms,
3a KOTOpO€ JIOfAKa MOIUIBIBET OT MECTa OTNpPAaBIEHMs O MECTa Ha3HAuYeHHs U

X X
00paTHO, paBHO (Z+§j yaca. M3 ycnoBust 3aa4u CIEIyeT, YTO 3TO BPEMsI PaBHO

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

PemuB ypaBHeHuE, MOJIyduM x = 8.
OtBerT: 8 kM.

banns Kpurepuu onieHKu BBIIOTHEHUS 3aJaHUS

2 [IpaBuIBHO COCTABIEHO YpaBHEHUE, N10JIy4Y€H BEPHBIM OTBET

ITpaBUIBHO COCTaBICHO ypAaBHEHHE, HO IIPU €0 PELICHUM AOIylleHa
BBIYHCIIUTENIFHAS OIHOKa, C e€ yuETOM pelIeHIe JOBEACHO O OTBETa

Jlpyrue ciy4yau, He COOTBETCTBYIOLINE YKa3aHHBIM KPUTEPUSIM

MaxcumanvHoiii 6an
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x* =132 +36
(x—3)(x+2)

3HAUEHMSIX ¢ MpsIMasi ¥ =c¢ HUMeeT C rpa)ikoM POBHO OJHY OOILIYIO TOUKY.

IMoctpoiite rpaduk QGyHKIUH Yy = U ONIpeleNuTe, NPH KaKuX

Perenne. Pa3noxxuM 4uCIUTENb ApoOH Ha MHOKHTEINH:
X132 436 =(x* —4)(x" = 9) = (x—2)(x+2) (x=3)(x+3)
Ipu x #—2 n x#3 GyHKLUKSI IPUHUMAET BUJ
y=(x=2)(x+3)=x+x-6,
€€ rpapuk — mapaboma, H3 KOTOPOH %
BBIKOJIOTHI TOYKH (—2;—4) u (3; 6). r=6 \

Ilpsmas y=c wuMeer c rpapukoM
=x?+x—-6
POBHO OJHY OOIIyIO TOYKY JINOO TOTNA, KOTAA
MPOXOAUT Yepe3 BEepIIHHY Mapadoiisl, 00 1
Torzma, KOrJa IepecekaeT mapaboimy B ABYX S0l 1
TOYKAX, OJHA M3 KOTOPBIX — BBIKOJIOTAs.
BepumiHa mapaGonbl  MMeeT  KOOpAMHATBI V= —

(—0,5;—6,25).
IMostomy ¢ =—6,25, c=—4 wim c=6.

W-mmm g

bamner KpI/ITepI/II/I OLCHHUBAHMS BBIIIOJIHCHUSA 3aJaHUs

I'pahux mocTpoeH NpaBUIBHO, BEPHO YKa3aHBl BCE 3HAUCHUS cC, IpU

2

KOTOPBIX IIpsSIMasi ¥ = ¢ UMEET ¢ Ipa(UKOM TOJIBKO OFHY OOIIYIO TOUKY
1 I'paduk mocTpoeH NpaBUIbHO, YKa3aHbl HE BCE BEpHbIC 3HAUCHUS ¢
0 Jpyrue cirydan, He COOTBETCTBYIOIINE YKa3aHHBIM BBIIIE KPUTESPHIM

2 Maxcumanvrolil 6ain
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Moayab «I'eomeTpusi»

B mpsimoyronsHoM TpeyroibHuke ABC ¢ mpsaMbiM yriaoM C U3BECTHBI KAaTETHI:
AC =6, BC =8. Haiinute mequany CK 3TOro TpeyrojbHHKA.

C
A K B

Pemienue.

CK = %AB = %\/ACZ +BC? =
=%\/36+64 =5.

Ortger: 5.

Banner KpI/ITepI/II/I OLICHKH BBIINMOJHCHUS 3a1aHUA

2 ([lomydeH BepHBI 000CHOBAHHBIA OTBET

HpI/I BCPHBIX PpACCYXACHUAX OJONMYIICHA BBIYUCIMUTCIIbHAA OH_H/I6K8.,
BO3MOKHO IIpuBEAIIasi K HCBEPHOMY OTBETY

1

Jpyrue cityuay, He COOTBETCTBYIOIIIE YKA3aHHBIM KPUTEPHIM

Maxcumanvnvitl 6ann

B napannenorpamme ABCD Touka E — cepenuHa cTopoHbl AB. M3BecTHO, 4TO
EC =ED. lokaxxuTe, 4TO AaHHbII NapajieaorpaMM — IPIMOYTOJIbHUK.

HoxkazarenbctBo. TpeyromsHuku BEC wu  AED B C
paBHBI IO TPEM CTOPOHAM.
3naunt, yrasl CBE u DAE paBebl. Tak kak ux E
cymma paBHa 180°, To yrasl paBHbl 90°. Takoi
napauieaorpaMM — MPSIMOYTOJIbHHUK.
A D

bannst Kpurepun onieHKu BBIIOTHEHUS 3aJaHUS

ﬂOKa3aTeﬂbCTBO BEPHOC, BCC 1Iaru 000CHOBaHBI

I[OKa3aTe.HLCTBO B II€JIOM BEPHOC, HO COACPIKUT HETOYHOCTHU

Jpyrue ciyuau, He COOTBETCTBYIOIUE YKa3aHHBIM KPUTEPHUSIM

N O =N

Maxcumanvriii 6an
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OcHoBanne AC paBHOOenpeHHOTO TpeyronsHuka ABC paBHO 12. OKpYXHOCTBH
paanyca 8 ¢ HEHTPOM BHE 3TOTO TPEYroJbHHMKA KacaeTcs MPOJOJDKCHUH OOKOBBIX
CTOPOH TpeyrojibHUKa U Kacaercs ocHoBanust AC . Haitnure paguyc okpy»KHOCTH,
BIIMCaHHOM B TpeyroibHUK ABC.

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

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

B A

yraoB, 3Hauut, yroni OAQ mpsmoil. U3

MPSIMOYTOJIBHOTO ~ TPEYroJIbHUKa OAQ MOJTyYaeM: AM? = MQ-MO.

CriemoBaTenbHO,
AM* 9
OM = ===45.
oM 2
OrtBer: 4,5.
Basus Kputepuu OIleHKH BBITIOJTHEHUS 3aaHuUs

Xon pelleHHs BEpHBIH, BCe €ro MIard BBIIOIHEHBI MPABUIBHO, NMOTyYeH
BEpHBII OTBET

2

XoJI pelleHUs BEPHBIH, 4YEPTEXK COOTBETCTBYET YCIOBHIO 3alaud, HO
1  |opomyiieHsl CYILIECTBCHHBIE 00BsCHEHHS win JIOITy1IIeHa
BBIYMCIIUTENIbHAS OIIMOKa

Jpyrue cityyay, He COOTBETCTBYIOIIE YKA3aHHBIM KPUTEPHUIM

Maxcumanvuwiit 6ann
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B coorBerctBum ¢ IlopsakoM TNpOBEOEHHS TOCYNapCTBEHHON HTOTOBOH
aTTeCTalluy N0 00pa3oBaTeIbHBIM IIPOrpaMMaM OCHOBHOTO OOILIEro 00pa3oBaHU
(mpukaz Munobpraykn Poccunm ot 25.12.2013 Ne 1394 3apeructpuposaH
Munroctom Poccum 03.02.2014 Ne 31206)

«48. DK3aMeHalMOHHBIE PA0OTHI TPOBEPSIOTCS IBYMS OJKcmepramu. [lo
pe3ysbTaTaM MPOBEPKU AKCHEPThI HE3aBUCHMO JPYT OT APYra BBICTABISIOT OasLIbl
3a KaXIbli OTBET Ha 3aJaHusl SK3aMEHAUMOHHOW paboTel.. B  ciydae
CYIIECTBEHHOTO PAacXOXKAEHWs B Oamrax, BBICTABICHHBIX IBYMS OAKCIEPTaMH,
Ha3HayaeTcsl TpeThss mpoBepka. CylIeCTBEHHOE pPacXoxJIeHHe B Oamax
ONpefeNeH0 B KPHUTEPHAX OIEHHBAaHHA II0 COOTBETCTBYIOUIEMY YydeOHOMY
IpeMETYy.

Tpetunii skcnepT Ha3Ha4aeTcsi MpeceaTeNieM MPEAMETHONH KOMHCCHH H3
YHCIIa HKCTIEPTOB, paHee He MPOBEPSIBIINX IK3aMEHAI[MOHHYIO paboTy.

TpetbeMy  okcmepTy — mpefocTaBisercss uHpopMmamms o Oamiax,
BBICTABJICHHBIX JKCIIEPTAMH, paHee MPOBEPSABIINMH 3K3aMEHAIMOHHYIO padoTy
oOydaromierocsi. bambl, BBICTAaBIEHHBIE TPETBUM  OKCIEPTOM,  SABIAIOTCA
OKOHYATEITbHBIMI.

1. PabGota HampaBisieTcsi Ha TPETHIO MPOBEPKY, €CIIM PACXOXKICHHE B
Oayyax, BEICTABJICHHBIX ABYMs KCIEPTaMHM 3a BBHIIIOJHEHHE JIO00TO W3 3aJaHUM,
cocraBisieT 2 6aa.

B osmom cyuae mpemuii sxcnepm nposeepsem monbko mo 3aoanue, Komopoe 0ulio
oyeHeHo 08YMsl IKCHEPMAaMU CO CHOJb CYUECTNBEHHbIM PACXOICOEHUEM.

2. Pabora yuactHuka ['MMA-9 HampaBiseTcss Ha TPETHIO HPOBEPKY IIPH
HaJIMYMU PACXOXKAEHUH B ABYX U Oojee 3aaHusX.

B omom cayuae mpemuii sxcnepm nepenpogepsaem 6ce 3a0aHus ¢ pazseepHymoiM
omeemom 21-26.
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MPOEKT

I'ocynapcTBeHHast HTOroBasi aTTecTalMs 10 00pa3oBaTeJIbHbIM
MporpaMMamM O0CHOBHOI0 00111ero odpa3oBaHus B (popme
OCHOBHOTO rOCyJapCcTBEHHOr0 3k3ameHna (OI'D)

Koguduxarop
TPe0OOBAHMI K YPOBHIO NOATOTOBKHU 00y4al0IIMXCH ISl
NpoBeIeHNsI OCHOBHOTI'O FOCYAAPCTBEHHOI0 IK3aMeHa 10
MATEMATHUKE

noarotoByicH denepanbHBIM rOCyTAPCTBEHHBIM OI0XKETHBIM
. HayYHBIM YUPEXKIECHUEM .
«DENEPAJIBHBIM UHCTUTYT INEJAT'OIT' MYECKUX U3MEPEHUN»

Marematuka. 9 Kmacc 2

Koaudukarop tpedoBanmii K ypoBHIO IOAr0TOBKHU 00y4aKOIMUXCH A1
TPOBeIEHNsI OCHOBHOTI'0 rocyaapcTBeHHOro sx3amena no MATEMATHUKE

Komnduxatop TpeGoBaHMil K YPOBHIO IOATOTOBKH OOYYAIOUIMXCS JUISL TIPOBEICHHS
OCHOBHOTO TOCYJAapCTBEHHOIO 3K3aMeHa 10 MaTeMaTuke (Janee — Koau(pHUKaTop) sBISETCS
OJHMM U3 JOKyMCHTOB, ONPEICISIOMMX CTPYKTYpy MW  COJACpIKAaHHE KOHTPOJIBHBIX
M3MepUTeNIbHBIX MaTepuanoB (nanee — KMM). Koqudukarop sBisieTcs: CHCTEMAaTH3HPOBAHHBIM
nepeyHeM TpeOOBaHMII K YPOBHIO IMOATOTOBKH BBITYCKHUKOB M IIPOBEPSEMBIX AIICMEHTOB
COJIepIKaHusI, B KOTOPOM KaXIOMy OOBEKTY COOTBETCTBYET OIPEACHEHHBIH KOI.

Koandukarop TpeboBaHMi K yPOBHIO IIOJTOTOBKH O MaTeMaTHKE COCTaBJICH Ha OCHOBE
O0s13aTeNbHOr0 MUHUMYMa COZICPIKAaHUsSI OCHOBHBIX 00pa30BaTeIbHBIX IporpamMm 1 TpeOoBanuit
K YPOBHIO [TOArOTOBKH BBIITyCKHHKOB OCHOBHOMW LIKOJBI (IpHKa3 Muno6GpasoBanus Poccuu ot
05.03.2004 No 1089 «OO6 yTBepkaeHHH (enepalbHOTO KOMIIOHEHTa TI'OCYyIapCTBEHHBIX
CTaHJapTOB HA4albHOTO OOIIEro, OCHOBHOrO oO0mIeEro © cpenHero (IOJHOro) oOIIero
00pa3oBaHUI» ).

B niepBoM cTos101e TaOIUIIBI yKa3aHbI KOBI Pa3/IesioB, Ha KOTOPbIe pa3OUThl TPeOOBAHMUS K
YPOBHIO TIOJITOTOBKH MO MaTeMaTHKe. Bo BTopom crosbiie yka3aH KOJ yMEHHs, I IPOBEPKU
KOTOPOTO CO3/AI0TCSI SK3aMCHALMOHHBIC 3alaHus. B TperbeM cronbue copMyIHpOBaHBI
TpeOGOBaHMUs K YPOBHIO MOATOTOBKH BBIITY CKHUKOB.

Kon
Kon KOHTPOJIHU- TpeboBanus (yMeHHUs1), IPOBepsieMble 3aJaHHSIMH
pasjena | pyeMoro IK3aMeHAHOHHOMH PadoThI
YMeHHust
1 ‘YMeTh BBINOJIHATH BHIYHCJIEHNS H NIPe0Gpa3oBaHus
1.1 BeImonHATh, coderas yCTHbIE M IMCbMEHHbBIE IPUEMBI, apU(pMETHIECKIE

JIEWCTBUS C PallMOHATBGHBIMU YHCIAMH, CPAaBHMBATH [CHCTBHTEIBHBIC
4yCia; HaXOJUTh B HECJIOXKHBIX CIyYasX 3HAUEHHUs CTEHEHEH C LEeIbIMU
MOKa3aTeIsAMM U KOPHEH; BBIUHMCIIATH 3HAUEHMS UHCIIOBBIX BBIPA)KEHMI;
HEepeXOUTh OT OHOH (POPMBI 3aAIMCH YHCEII K APYTOit

1.2 OKpyTJIATh Leble YHCIIa U JeCATHIHBIE TPpOOH, HaXOMUTh IPHOIVKEHHUS
YHCE C HEIOCTATKOM M C M30BITKOM, BBINOJHATH IPUKUIKY pe3ysbTaTa
BBIYHCIICHHH, OLEHKY YHCIIOBBIX BHIPAXKEHHUI

1.3 Pemate TexcTOBBIE 3a71a4H, BKIIIOYAs 3a/1a4M, CBA3aHHBIC C OTHOLIEHHUEM,
IPONOPLHMOHAIBLHOCTBIO BEIMYMH, JPOOSMH, IPOLIEHTaMU

1.4 H300paxarh yncia TOUKaMH Ha KOOPAUHATHON NPSMOi

2 YMeTh BBINOJIHATH NPe00pa3oBaHus aJredpanyecKuX BhIpaKeHHil

2.1 CocrapiaTh OyKBEHHBIE BBIpaXEHUs U (OpPMyIbI MO YCIOBUAM 3ajad,
HAaXOJMTh  3HAueHHs  OYKBEHHBIX  BBIDOKEHHH,  OCYIIECTBIIAS
HEeoO0XOIMMBIE TTOJICTAHOBKH U MPeo0pa3oBaHus

2.2 BBIMONHATS OCHOBHBIE JICHCTBHS CO CTETMEHAMH C LEIBIMHU MOKa3aTeIAMH,
C MHOTOYJICHaMH ¥ aJIreOpandecKUMHU ApoOsiIMU

2.3 BeINOIHATH pa3nokeHHe MHOTOUIEHOB Ha MHOXKUTEIIN

2.4 Bemonuare TOXIECCTBEHHBIE npeoOpa3oBaHus PalMOHANIBHBIX
BbIpa)KeHUI

2.5 IIpuMeHATh CBOWCTBA apU(METUUECKUX KBAAPATHBIX KOPHEW JuIs
npeoOpa3oBaHMs YMCIOBBIX BBIPAKEHHH, COJEPXKAIIMX KBaJIpPATHBIE
KOpHHU
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YMeTh peliaTh YpaBHEHHUsl, HEPABEHCTBA H HX CHCTEMBbI

Marematuka. 9 Kmacc 4

3.1

Pemath  nuHeiHble, KBaJpaTHble ypaBHEHHS U  palOHAJIbHbIC
YpaBHEHUs, CBOAAIINECS K HUM, CHCTEMBI IByX JIMHEIHBIX ypaBHEHUU U
HECJIO)KHBIC HETMHEHHBIE CHCTEMbI

32

Pemate nuHeiiHbie U KBaJgpaTHBIE HEPABCHCTBA C OIHOMU HepeMGHHOﬁ n
X CUCTCMbI

33

ITpumensaTs rpaduueckue NpPEeJCTABICHHUS IPH PELICHUH ypaBHEHUH,
CHCTEM, HEPABEHCTB

3.4

Pemarb TEKCTOBBIC 3a7a4n anre0panyecKuM METO/IOM,
MHTEPIIPETHPOBATh IOJIYUCHHBIH pe3yJIbTaT, MIPOBOJUTH OTOOP PEIICHHH
ucxozs u3 GopMyIMPOBKH 331341

YMeTb CTPOMTDh M YMTATh rpadpuku GpyHKIUI

4.1

OHpeZ[eJ'I}ITL KOOpAWHATBI TOYKH IIJIOCKOCTH, CTPOUTH TOYKH C
3aJaHHBIMH KOOpAWHATAMU

42

OmnpeznensaTh 3HauYeHHEe (YHKIMH MO 3HAYCHHIO apryMeHTa Ipu
pa3IMYHBIX cnoco0ax 3anaHusi QYHKINH, peliaTh 00paTHYIO 3a1a4y

43

Ompenensate  codictBa (yHkiuun 1m0 €€ rpaduxy (IPOMEKYTKH
BO3pacTaHus, yObIBaHHs, IIPOMEXYTKH 3HAKOIIOCTOSHCTBA, HanOoIblIee
Y HAaMMEHBIIEEC 3HAYCHHS)

44

Crponts rpaduky H3y4eHHbIX (YHKIUH, OMMCHIBATH HX CBOWCTBA

4.5

Pemats 3JIEMEHTAPHBIC 3aga4u, CBA3aHHBIC C YHUCIIOBBIMH
TI0CJICIOBATCIIBHOCTAMMU

4.6

PacnosnaBath apu)MeTHIeCKHEe ¥ TEOMETPUIECKHE TTPOTPECCHH; PEIIaTh
3a/layu ¢ MpUMeHeHHeM (GOpMyJIbl OOIIEro 4IeHa U CyMMbI HECKOIbKHX
TIEPBBIX YJIEHOB ITPOrpecCcHil

YMeTh BBINOJHATL JIEHCTBHSL C reoMeTpu4eCKuMH ([mrypamu,
KOOpAHMHATAMH H BEKTOPaMHu

5.1

Pemate riaHUMeTpHYECKHE 3a7audl Ha HAXOXKICHHE TeOMETPHYCCKHX
BENWYMH (IJIMH, YTIIOB, IUIOMIaaeH)

52

PacmozHaBaTe reomerpudueckue (UTyphl Ha TIIOCKOCTH, Pa3lnuyaTh HX
B3aMMHOE pACIOJOXKEHHE, H300paxaTh reoMeTpuueckue (QUrypsl;
BBINIOJIHATh YEPTEXKH 10 YCIOBHIO 3a1a49H

MPOIEHTAMH; TOJIb30BATHCS OLECHKON M MPUKHUIKOW MPU MPAKTUYECKUX
pacuérax; WHTEPIPETUPOBATh PE3YJILTATHl PELIEHUS 3a1au C y4ETOM
OFpaHPI‘{eHI/Iﬁ, CBS3aHHBIX C peaJ'IBHBIMI/I CBOﬁCTBaMH paCCManI/IBaeMLIX
00BEKTOB

7.2

TTonb30BaTbCA OCHOBHBIMH CAWHUIIAMH JIJIMHBI, MAacCCbl, BPCMCHHU,
CKOPOCTH, IUIOIIA/H, 00bEMa; BBIpakaTh 00JIee KpYyITHbIE €AHHHIIbI Yepe3
6onee mMenkue U HA0OOpOT. OCYNIECTBIATh MPAKTHYECKHE PACUETHI IO
dopMynam,  COCTaBIsATh  HECIOXHBIE  (OPMYINBI,  BBIpaXKAIOIIHE
3aBHCHMOCTH MEX/1y BEIHIHHAMHU

7.3

MozenupoBaTh peaibHble CHTyallMH Ha SI3bIKE aireOpbl, COCTaBILTH
BBIDOKEHUs, YPAaBHEHHS W HEPABEHCTBA IO YCJIOBHIO  3a]auu;
HCCIIEIOBATh IIOCTPOCHHBIE MOJEIM C HCIOJb30BAaHMEM —ammapaTa
anreOpsl

7.4

OnucelBaTh C MOMOLIBIO (DYHKLMH pa3IM4HbIC PEasbHbIC 3aBHCUMOCTH
MEXIy BEIMYMHAMHU; HWHTEPIPETHPOBATh TpadUKH pPEaNbHBIX 3aBHUCH-
MOCTEH

7.5

OnuceIBaTh pCaIbHBIC CUTyallUW Ha A3BIKE T'€OMETPUH, HCCICAOBATH
TIOCTPOCHHBIC MOJCIN C UCIOJB30BAHUEM TCOMETPUUCCKUX MOHATUH U
TEOpEM, peliaTb IMPAKTUYCCKHUE 3aJladd, CBA3AHHBIE C HAXOXIACHHUEM
TCOMETPUUICCKUX BEINYNH

7.6

AHanms3upoBaTh peajbHBIC UHCIOBBIC JaHHBIC, IIPEJCTaBICHHBIC B
TabIMIaX, Ha JUarpamMMax, rpadukax

7.7

Pemats npakTryeckue 3aaun, TpeOyOIIHe CHCTeMaTHYeCKoro nepedopa
BapHAHTOB; CPAaBHMUBATH IIAHCHl HACTYIUICHHS CIy4ailHBIX COOBITHIA,
OLICHUBATh BEPOSATHOCTU CIy4alHOTO COOBITHS, CONOCTAaBIATH W
HCCIIeI0BaTh MOJIETH PeaTbHOM CHTyaluel ¢ HCIONb30BaHUEM amapaTa
BEPOSITHOCTH M CTATHCTUKH

7.8

IIpoBoauTh [OKa3aTeJbHBIE PACCY)KACHUS IIPH pELICHHH 3ajad,
OLICHUBATh JIOTHYECKYIO TIPAaBIJIBHOCTH PACCY)KICHHH, pacrio3HaBaTh
OIIMOOYHBIE 3aKTFOUCHUS

53

OnpenensaTh KOOPAUHATH TOYKU IFIOCKOCTH; IMPOBOJHTH ONEPAlUM Has
BEKTOPaMH, BBIYMCIATH JUIMHY M KOODAMHATBI BEKTOPA, Yrol MEXIy
BEKTOpaMH

YMers pa6GoTtaTh €0 cTaTHCTHYeCKOil WH(popMmanmell, HAXOIUTH
YacTOTY H BEPOSITHOCTH CJYYAiHOI0 COOBITHS

6.1

W3Bnekatb  CTATHCTUYECKYI0 UHGOPMALMIO, MPEICTABICHHYIO B
TabaMIIaX, Ha MarpamMMax, rpadukax

6.2

Pemare koMOMHATOpHBIE 3ajlauM ITyTEM OPraHM30BAHHOTO Hepedopa
BO3MOXKHBIX ~BapMaHTOB, a TaKkkKe C MKCIOIb30BAHMEM IIPaBHJIA
YMHOXCHUS

6.3

Beraucnste cpeiHNe 3HAYECHHS PE3yIbTaTOB H3MEPEHUMH

6.4

Haxonute 9acToTy COOBITHS, MCIONB3Ysl COOCTBEHHBIE HAOIIONCHHS U
TOTOBBIE CTATUCTUYECKUE JAHHBIC

6.5

HaxoauTtb BepOSITHOCTH CIy4YaiHBIX COOBITHH B IIPOCTEHILHX CITydasx

YMeTh HCHOJB30BaTh NpPHOOpPEeTeHHbIe 3HAHHA W YMEHHS B
NPAKTHYECKOH JIeATEJbHOCTH W TOBCEIHEBHON JKH3HH, YMeTh
CTPOUTH M MCCJIE0BATH NPOCTeifIline MAaTeMATHYEeCKHE MO/IeTH

7.1

Pemates HecnoxHbIC TIPAKTUYICCKUE paC‘IéTHLIe 3a/la4uM; peuiaTh 3agavu,
CBSI3AHHBIC C OTHOLLICHUEM, IMPONOPUUOHAIBHOCTHIO BEJIWYMH, HpO6${MH,
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MPOEKT

IocynapcTBeHHast HTOroBasi aTTeCTALMA 10 00Pa30BaTEIbHbIM
NMporpaMMamM OCHOBHOTI'0 001Iero oopa3oBaHus B popme
OCHOBHOT'O roCyJIapcTBEeHHOr0 3k3ameHa (OI'J)

Koxudpuxarop
3JIEMEHTOB COJAEPKAHMA JJIA IPOBEeJeHUs OCHOBHOIO
rocyaapcrseHHoro 3x3amena no MATEMATHUKE

noaroToByieH dexeparbHbBIM TOCYJaPCTBEHHBIM OI0KETHBIM
. Hay4YHBIM Y4pexICHUEM .
«DPEJEPAJIBHBIM MHCTUTYT NEJATOTMYECKUX U3MEPEHINM>»

Maremarnka. 9 Knacc 2

Konudgukarop 371eMeHTOB coaepkaHus /s IPOBeleHHs1 OCHOBHOI'O rocyaap-
cTtBeHHOro ’x3amena no MATEMATHUKE

Konuduxarop snemMeHTOB comepkaHus A1 IPOBEACHUSI OCHOBHOT'O TOCYAAPCTBECHHOIO K3aMe-
Ha 110 MaTeMaTHKe (fanee — Koxudukarop) sBIsIETCS OTHUM U3 JOKYMEHTOB, ONPEAEISAIONINX CTPYKTY-
Py ¥ coiepkaHHe KOHTPOIbHBIX U3MEPUTENbHBIX MaTepuanos (nanee — KVIM). Koanduxarop ssnsercst
CHCTEMaTH3UPOBAHHBIM NIEPEYHEM TPEOOBAHUN K YPOBHIO MOATOTOBKU BBITYCKHHUKOB ¥ IIPOBEPSEMBIX
3JIEMEHTOB COJIEPXKAHMS, B KOTOPOM KaXKJIOMy OOBEKTY COOTBETCTBYET ONpPEAEIEHHBINH KOJI.

Koanduxatop 31eMeHTOB copepikaHHsi 0 MAaTeMaTHKE COCTaBJICH Ha ocHOBe O0s3aTenbHOro
MHHHMYMa COJIEPXKaHHsI OCHOBHBIX 00pa30BaTENbHbIX NporpaMM U TpeGoBaHUH K YPOBHIO IOJATOTOBKH
BBIITyCKHUKOB OCHOBHOH IIKOJBI (TIprKa3 MunoOpa3oBanus Poccun ot 05.03.2004 Ne 1089 «O6 yTBep-
KICHUH (pelepalbHOrO KOMIIOHEHTA IOCYAApCTBEHHBIX CTaHAAPTOB HAYAIBHOTO OOLIEro, OCHOBHOTO
o0111ero u cpeHero (MOJHOro) 00IIero 00pa3oBaHUMD).

B nepBoM cronbue TabIHIB yKa3aHbl KOJBI pa3enoB U TeM. Bo BropoM crondue ykazaH KoJ
3JIEMEHTa COJEPIKaHUs, /sl KOTOPOTO CO3JAI0TCS MPOBEPOUHbIE 3a/1aHHs.

Kon Kon DJIeMEHTBI CoiepKaHus, IPOBepsieMble 3aIaHUSAMHU
pa3aesa | KOHTpoJHMpYye- IK3aMeHAHOHHON PaGoThI
MOT'0 JIeMeHTa
1 Yucia 1 BRIYHCIEHHS
1.1 Hamypanvnvle uucia
1.1.1 JlecaTnuHas cucTeMa cuuciieHus. Pumckas Hymepanus
1.1.2 Apudmernueckue IHCTBUS HaJl HATYPAIbHBIMH YHCIaMH
1.1.3 CrerneHb ¢ HaTYpaJIbHBIM [TOKa3aTeJIeM
1.1.4 JlemuMocTh HaTypanbHbIX uuced. [IpocTele U cocTaBHbIE YHUCIA,
pas3IoKeHUE HATYypaJIbHOTO YKCIIa Ha MPOCThIE MHOKHUTEIH
1.1.5 Ipu3Haku femumMoctd Ha 2, 3, 5, 9, 10
1.1.6 HawuGonpmmii o0muit jenurtells 1 HaMMeHblee o0Iee KpaTHoe
1.1.7 JleneHue ¢ oCTaTKOM
12 Hpobu
1.2.1 OObIKHOBEHHAs Jpo0Ob, OCHOBHOE CBOIMCTBO Jipodu. CpaBHeHHe apobeit
1.2.2 Apudmernueckue 1eHCTBUsI C 00OBIKHOBEHHBIMU IPOOSIMH
1.2.3 Haxox/1eHne yacTH OT IIeJI0T0 U LEJIOTO 110 €r0 YacTH
1.2.4 Jecsatinunas 1po0b, cpaBHEHHE JECATHIHBIX Apo0ei
1.2.5 ApupmeTnueckue AeHCTBUSI C JECATHIHBIMA IPOOSIMHI
1.2.6 [IpexcraBnenne NecATHYHOW IpoOH B BHIE OOBIKHOBEHHOH OpoOH U
OOBIKHOBEHHO! B BHJIC ICCATHYHOM
1.3 Payuonanvhule wucia
1.3.1 Ienblie uncna
1.3.2 Moayiis (aOcoroTHAs BEIMYMHA) YHCIa
1.3.3 CpaBHEHHE pallOHATIBHBIX YHCET
1.3.4 ApudmeTnueckre IeHCTBYS C palMOHAIBHBIMU YHCIaAMU
1.3.5 CTeleHb ¢ IeNIBIM MOKa3aTeieM
1.3.6 UucnoBble BBIPRKEHMs, MOPSIJOK JEHCTBUH B HUX, HCIIOJIB30BAaHHE
CKOOOK. 3aKOHBI apU(METHIECKUX JICHCTBUHA
14 JeticmeumenvHule uucia
1.4.1 KBazpaTHblii KOpEHb U3 YHCIIA
1.4.2 Kopens TpeTbeil cTenenu
1.4.3 HaxoxaeHue npuOIMKeHHOr0 3HaUSH s KOPHS
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1.4.4 3amuch KOpHEH ¢ TIOMOIIBIO CTETICHH C IPOOHBIM TT0Ka3aTeieM
1.4.5 TlonsaTHe 00 wWppanuoOHATBHOM 4YHcie. JlecATHUHBIE TPUOIMKEHHS
HpPPALOHATBHBIX Yncel. JlefcTBUTENbHBIE YMCIa KaK OeCKOHEYHBIE
JIeCSTUYHBIC IpoOH
1.4.6 CpaBHeHHE IEHCTBUTENBHBIX YHCET
1.5 Usmepenus, npubaudicenus, oyeHku
1.5.1 EnuHunel u3MepeHus UIMHBL, IUIOmaan, o0bEMa, Maccel, BPEMEHH,
CKOpPOCTH
1.5.2 Pa3mepbl 00BEKTOB OKPYKAIOIIEro MUpa (0T 3I1€MEHTAPHbIX YACTHIL 10
BcenenHoit), JUIMTEIBHOCTD IPOIIECCOB B OKPYKAIOIIEM MHpPE
1.53 IIpencraBieHye 3aBUCHMOCTH MEXy BEIMYMHAMHU B BUJIE (OpMYII
1.5.4 IIpouentsl. HaxoxaeHue mpoueHTa OT BEIUYMHBI U BEIUUYUHBI 10 €€
IPOLECHTY
1.5.5 OTHoOIICHNE, BRIP2)KCHNE OTHOLICHHMS B IIPOIIEHTaX
1.5.6 Tlponopuws. IIpomopipionanbHas W 0OpPaTHO MPOMOPIIMOHANBHAS
3aBUCUMOCTH
1.5.7 Oxpyrienne uncen. [IpuKAaKa W OLEHKA PE3yJIbTATOB BBIYMCICHUM.
Bblie1eHue MHOKHTEIIS — CTEIICHU AECSATHU B 3aIIMCH YUCia
2 AJiredpanyeckne BbIpaKeHUsI
2.1 bykeennvle svipasicenust (gvipasicenus ¢ nepemeHHbIMU)
2.1.1 ByxBeHHbIe BbIpakeHUst. UncioBoe 3HaYeHHE OYKBEHHOTO BBIPAXKEHHUS
2.1.2 JlommycTuMble 3HA4YEHMS NEPEMEHHBIX, BXOMAIINX B anreOpandeckne
BBIPKCHUSI
2.13 IloncraHOBKA BBIpaKEHHI BMECTO IEPEMEHHBIX
2.14 PaBeHcTBO OYKBEHHBIX BBIP@XKEHHUI, TOxIecTBO. [IpeoOpa3oBaHms
BBIPAKCHUH
2.2 2.2.1 CBoJiCTBa CTETICHN C LIEIBIM TTOKa3aTeNneM
2.3 Mnozounenvi
2.3.1 Msuorounen. CroxeHHe, BBIYUTaHUE, YMHO)KEHHE MHOTOWICHOB
232 @DopMyIBl COKPAIIEHHOTO YMHOXKEHHUS: KBaJpaT CyMMbBI M KBaJapaT
pazHocTH; HopMyIIa pa3HOCTH KBAAPATOB
233 PaznokeHre MHOTOUJICHA HA MHOKHTEITH
234 Ksanpatueiii TpexwieH. Teopema Buera. Pa3noxenne kBagpaTHOTO
TpeX4IeHa Ha JMHEHHBIC MHOKHUTEIN
235 Crenenp ¥ KOpEeHb MHOTOWIEHA C OAHOM IepeMeHHOI
2.4 Aneebpauueckas opobs
2.4.1 Anrebpanueckas apoos. Cokpaiienne 1podeit
242 [eiicTBus ¢ anreOpandecKuMH APOOSIMHU
243 PanyionasbHbIe BRIpaXKEHHS M UX IIPeoOpa3oBaHuUs
2.5 2.5.1 CaolicTBa KBaJpaTHBIX KOPHEH M UX NPUMEHEHUE B BEIYUCICHUAX
3 YpaBHeHHUs M HEpaBeHCTBA
3.1 Vpasnenusn
3.1.1 YpaBHEHUE C OJIHOM NTEPEMEHHOM, KOPEHb YPaBHEHHS
3.1.2 JluneitHoe ypaBHEHHE
3.1.3 KBaznpaTHoe ypaBHeHue, hopMyJia KOpHEH KBaJPaTHOTO YpaBHEHHUS
3.14 Pemrenne pannoHanbHBIX ypaBHEHHI
3.1.5 Ilpumepsl pelieHUss ypaBHEHHMH BBICHIMX creneHed. Pemenue
YPaBHEHHH METOJOM 3aMEHBI TepeMeHHOH. Pemenune ypaBHeHHI
METOIOM Pa3JI0KCHUSI HA MHOXKUTEIIN
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3.1.6 YpaBHeHHE C IBYMs INI€PEMEHHBIMH; PCHICHHE YPABHEHHSA C ABYMS
[epEeMEHHBIMHI
3.1.7 Cucrema ypaBHEHHH; pelIeHHE CHCTEMbI
3.1.8 Cucrema JBYX JIMHEWHBIX YpaBHEHHH C JBYMs IepEeMEHHBIMU;
pelIeHne MOACTAHOBKOW 1 anre6pandeckuM CI0KEHUEM
3.1.9 VYpaBHEHHE ¢ HECKOJIILKHMH IIEPEMEHHBIMU
3.1.10 Pemenne mpocTelIMX HENMHEHHBIX CHCTEM
3.2 Hepasencmsa
3.2.1 UwcrioBble HEPaBEHCTBA H X CBOWCTBA
322 HepaBeHcTBO ¢ 0/1HOM nepeMeHHOM. PenieHre HepaBeHCTBa
323 JluHeitHbIe HEpaBEeHCTBA C OAHOU IIEPEMEHHON
324 CucreMbl TMHEHHBIX HEPABEHCTB
325 KBasipaTHblC HEpaBEeHCTBA
3.3 Texcmosvie 3a0auu
33.1 Penenne TeKCTOBBIX 33124 apH(YMETHYECKUM CIOCOOOM
33.2 PemnieHne TEKCTOBBIX 33134 aareOpandecKuM CrocoooM
4 YucaoBble MOCI€10BATEIbHOCTH
4.1 4.1.1 TTonsTHe TOCIENOBATENLHOCTI
4.2 Apupmemuueckasn u ceomempuueckas npospeccuil
4.2.1 Apupmerndeckas mporpeccusl. dopmyna obmrero qIeHa
apu(METHIECKOH POTPECCHH
4.2.2 ®dopMyna CyMMBI TEPBBIX HECKOIBKHX WIEHOB apudMeTnaeckon
pOrpeccuu
423 I'eomerprueckas mporpeccusi. Dopmyna o0mmero wieHa
TeOMETPUYECKON Nporpeccun
4.2.4 ®dopMyna CyMMBl HEpBBIX HECKOJIBKUX WICHOB TI'COMETPUYECKOU
TIPOTPECCHH
4.2.5 CH0>KHBIE TPOLIEHTHI
5 DyHKIUU
5.1 Yucnosvie ynxkyuu
5.1.1 IMonstue ¢ynkuun. O6nacts onpeneneHus ¢yHkuuu. CrocoOsl
3a1aHus QyHKIMI
5.1.2 T'padux GpyHkmu, Bozpactanue u yosiBanue GYHKIMH, HAUOOIbILEE U
HanMeHbIIee 3HaueHUs OYHKOWUHM, HyIH QYHKOUH, IPOMEXYTKH
3HAKOIOCTOSHCTBA, YTCHHE IPaUKOB (PYHKIHUIE
5.1.3 IIpuMepsl rpadUyuecKux 3aBHCHMOCTEH, OTpa)aloOLUIMX peajbHbIC
HPOLIECCHI
5.14 ODyHKIMS, ONUCHIBAIONIAS OPSAMYIO IPOHNOPLUUOHATIBHYIO 3aBUCUMOCTb,
e€ rpaduk
5.1.5 Jluneitnas  QyHkumsa, e€ rpadMK, TEOMETPHUYECKHH  CMBICI
K0 huIIeHToB
5.1.6 OyHKIMSA, ONMHUCHIBAIOIAs 00PATHO MPOIOPIHUOHAIBHYIO 3aBUCHMOCTb,
e€ rpa¢uk. ['mnepbona
5.1.7 KBanpatnunas Qynkuus, e€ rpaduk. Ilapadoma. Koopauuats
BEPILIHMHBI apadoJIbl, 0Cb CHUMMETPHU
5.1.8 I'paduk pyskmN y = Jx
5.1.9 Ipadux Gpyukimm y =3/x
5.1.10 I'padux dpynkmmm y =|x|
5.1.11 Ucnonp3oBanue rpaduKkoB (QYHKIHMHA Ui pEIIeHHs YpaBHEHUH U
CHCTEM
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7.4 Oxpysicnocmy u Kpye
7.4.1 LleHTpanbHBIH, BOMCAHHBIN YT0J; BENWYMHA BONCAHHOTO YITa
7.4.2 B3anMHoe pacnosioskeHHe NIPsIMOM U OKPY’KHOCTH, ABYX OKPYKHOCTEH
7.4.3 KacatenpHass M cekymas K OKpYXKHOCTH; pPaBEHCTBO OTPE3KOB
KacaTeJbHbBIX, TPOBEAEHHBIX U3 OAHON TOUKH
7.4.4 OKpy»KHOCTb, BIIMCAHHAS B TPEYTOJBHUK
7.4.5 OKpy»KHOCTb, OIMCAHHAS OKOJIO TPEYTOJIbHUKA
7.4.6 BriicanHble 11 onrcaHHBIE OKPYXKHOCTH IIPaBUIBHOTO MHOTOYTOJBHUKA
7.5 H3mepenue ceomempuyecKux eauyuH
7.5.1 JlnuHa orpes3ka, JUIMHA JIOMAaHOHW, NEPUMETP MHOIOYrOJbHMKA.
PaccrosiHue OT TOYKH [0 IPSMOMH
7.5.2 Jn1Ha OKpYKHOCTH
753 I'panycHas Mepa yriia, COOTBETCTBHE MEXKIY BEJIMYMHOM yria u
JUIMHOH TYTH OKPY>KHOCTH
7.5.4 [Tnomans u e€ cpoiictsa. Ilnomaap NpIMOYTrolbHUKA
7.5.5 [Tnomanes napauienorpamMmma
7.5.6 [Tnomans Tpanenun
7.5.7 [Inomans TpeyronbHUKa
7.5.8 IInomanp kpyra, IIOMAaAb CEKTOpa
7.5.9 Dopmyiibl 00bEMa PSIMOYTOIBHOTO NMapajuieenuIe/a, Kyoa, mapa
7.6 Bexmopul na nnockocmu
7.6.1 Bexkrop, anuHa (MozyJib) BEKTOpa
7.6.2 PaBencTBO BEeKTOpOB
7.6.3 Onepanun Haj BEKTOpaMH (CyMMa BEKTOPOB, YMHOXKCHHE BEKTOpa Ha
YHCIIO0)
7.6.4 YTroa Mex/y BEKTOpaMH
7.6.5 KonnuHeapHble  BEKTOpBI,  pa3lIOKEHHE  BEKTOpa 1O  JBYM
HEKOJUIMHEAPHBIM BEKTOPaM
7.6.6 Koopaunarel Bekropa
7.6.7 CkaJisipHOE IPOHM3BE/ICHUE BEKTOPOB
8 CTaTHCTHKA U TeOPHsl BepOsITHOCTEH
8.1 OnucamenvHas cmamucmuxa
8.1.1 [NpencrapieHne JaHHBIX B BUjIE TAOIHIL, AUarpaMM, rpadukoB
8.1.2 CpenHue pe3ynbTaToB H3MEPEHUI
82 Bepossimnocmo
8.2.1 YacToTa COOBITHSI, BEPOSITHOCTh
8.2.2 PaBHOBO3MOXHBIE COOBITHS M ITOJCYET UX BEPOSTHOCTU
8.2.3 [IpencraBieHre 0 reOMETPUUECKOM BEPOSTHOCTH
8.3 Kombunamopuka
8.3.1 Pemenne KOMOHMHATOPHBIX 3a71a4: niepedop BapHaHTOB,
KOMOWHATOPHOE NPaBHIO YMHOXKCHUS

6 KoopauHaTel Ha NPSIMOi M IJIOCKOCTH
6.1 Koopounamuas npsmas
6.1.1 HM300paxkeHne umucesn TOYKaMH KOOPAUHATHON NPSIMOi
6.1.2 I'eomeTpryecKHii CMBICT MOy IS
6.1.3 UmnciioBble NPOMEKYTKU: HHTEPBAJ, OTPE30K, JIyd
6.2 Jlexapmoguvl KoopOouHamsl Ha NIOCKOCMU
6.2.1 JlekapToBbI KOOP/IMHATHI HA INIOCKOCTH; KOOPAMHATHI TOUKH
6.2.2 KoopnuHaTsl cepeAnHbl OTpe3Ka
6.2.3 DopMya paccTOSHUSL MEXKAY JABYMS TOUKAMU TJIOCKOCTH
6.2.4 VYpaBHeHHe npsAMOH, yrIoBoH Ko3()(HULIMEHT npsMOH, ycioBHe
apaJIeIbHOCTH IPSIMBIX
6.2.5 YpaBHEHHE OKPYKHOCTH
6.2.6 I'paduyeckas uHTEpHpeTanysi YpaBHEHUI C JABYMs IEPEMEHHBIMH H
UX CHCTEM
6.2.7 I'pacdmueckas MHTEpIpeTanys HEPABEHCTB C JIBYMs MEPEMECHHBIMH U
UX CHCTEM
7 I'eomeTpus
7.1 leomempuyeckue  Queyppr  u  ux  ceoticmeéa.  Hzmepenue
2e0Mempu4ecKux 6enU4UH
7.1.1 HauanbHble TOHATHS TEOMETPUH
7.1.2 VYron. Ilpsmoit yrom. OcTpele u Tymele yriael. Beprukansaeie u
cMexHble yriibl. buccekTpuca yrna u eé cBoiicTa
7.1.3 IIpsimas. ITapamienbHOCTb M NEPIEHAUKYISIPHOCTD MPSIMBIX
7.1.4 Otpe3ok. CBOHCTBO CEpPEeNUHHOIO IEPNEHIUKYIIpa K OTPE3Ky.
TlepnienuKyIsip U HAKJIOHHAS K NPSMOM
7.1.5 TlonsATHE 0 FEOMETPUYECKOM MECTE TOUEK
7.1.6 IIpeobpazoBanust miockocty. JIpmwkenns. CummeTpus
7.2 Tpeyeonvrux
7.2.1 BeicoTa, MennaHa, OMCCEKTpHca, CpeHsAs JIUHUS TPEYTOIbHUKA; TOUKH
HepeceyeHNs] CEPeANHHBIX IEePHEHAUKYIJISIPOB, OHCCEKTPHC, MEIUaH,
BBICOT MJIM MX HPOAOIKEHHI
7.2.2 PaBHOOEpEHHBII W PaBHOCTOPOHHUH TpeyronbHUKU. CBOWCTBAa H
HpHU3HAKH PABHOOCAPEHHOTO TPEYTrOJIbHUKA
7.2.3 I[psmoyrounbHbIi TpeyronbHuK. Teopema ITudaropa
7.2.4 IIpu3HaKy paBeHCTBA TPEYTOIHLHUKOB
7.2.5 HepaBeHcTBO TpeyroyibHUKa
7.2.6 CyMMa yTII0B TpeyroyibHUKa. BHENTHUE yIibl TpeyroibHIKa
7.2.7 3aBUCHMOCTb MEKY BEIMYMHAMU CTOPOH U YIJIOB TPEYrOJIbHHKA
7.2.8 Teopema daneca
7.2.9 Tlono6ue TpeyronbHUKOB, K03dduuneHT noxobdus. [Ipusnaku moxodus
TPEYTOJIbHUKOB
7.2.10 CHHYC, KOCUHYC, TAHI'€HC OCTPOI'0 yIJa MPsIMOYTOJbHOTIO TPEYTOJIbHU-
ka u yraoB ot 0° jo 180°
7.2.11 Pemenne npAMOyronbHBIX TpeyroabHUKOB. OCHOBHOE TPUTOHOMETPH-
4ecKoe TOXKAECTBO. Teopema KOCHHYCOB M TEOpeMa CHHYCOB
7.3 Mnoeoyeonvruku
7.3.1 [TapasienorpamMM, €ro CBOWCTBA M MPU3HAKH
73.2 IIpssiMOyTOIBHUK, KBapaT, poMO, MX CBOICTBA M IPU3HAKK
733 Tpanenus, cpeHsis JIMHUS TPANEIMK; paBHOOEIPEHHAs Tparerys
734 CyMMa yTIJIOB BBIITYKJIOTO MHOTOYTOJIEHHKA
735 IIpaBusbHbBIE MHOTOYTOJIBHUKU
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MPOEKT

T'ocynapcTBeHHast HTOroBasi aTTecTalMsA 10 00pPa30BaTeIbHbIM IPO-
rpaMMaM OCHOBHOTO 0011ero oopazoBaHus B popme
OCHOBHOT'O roCyJapcTBEeHHOro0 3k3ameHna (OI'J)

Cnenudukanus
KOHTPOJILHBIX H3MEPUTETbHBIX MATEPHAJIOB JIUIA MPOBEICHUS
B 2017 roxy 0CHOBHOI'O roCyapcTBEHHOI0 IK3aMeHa
no MATEMATHUKE

noaroroByieHa denepabHBIM FOCYIapCTBEHHBIM OFO/IKETHBIM
. HAYYHBIM yUpPEXKICHUEM .
«DOEJEPAJIBHBIN UHCTUTYT IEJAT OTMYECKNX U3MEPEHUN»

Maremarunka. 9 kiacc Crneundukanus 2

Cnenudukanus
KOHTPOJIBHBIX H3MEPHUTEJILHBIX MATEPUAJIOB /151 IPOBEAEHHS
B 2017 roxy 0CHOBHOTO rocyJapCcTBEHHOI0 IK3aMeHA
no MATEMATHUKE

1. Haznayenue KM OI'D — ouieHUTH YpOBEHb 00111€00pa30BaTENbHOM TOATOTOBKU
110 MaTeMAaTUKEe BBIMYCKHUKOB [X Ki1accoB 0011eo0pa3oBaTenbHbIX OPraHU3aIil B 1ie-
JSIX TOCYNApCTBEHHOW HMTOTOBOW aTTECTAllMH BBIMYCKHUKOB. Pe3ymbraThl sK3amMeHa
MOTYT OBITh UCIIOJIB30BAHBI MPH MPHEME 00YUAIONIUXCS B MPOGHIBHBIC KIACChl CPe-
HEH IIKOJIBI.

OI'D mpoBogutcst B cooTBercTBUU ¢ DenepanbHbIM 3aK0OHOM OT 29.12.2012
Ne 273-@3 «O6 obpazoBannm B Poccuiickoit denepanumy.

2. JlokyMeHTbl, onpenesiionue cogep:xkanne KUM

Conepxanue dk3aMeHalMOHHON pabotel OI'D ompenensercs Ha ocHoBe Deje-
pabHOT0 KOMITOHEHTAa TOCYJIapCTBEHHOTO CTAaHAApTa OCHOBHOTO obOmero obpa3oBa-
HUs 1o Martemartuke (rmpuka3 MuHoOpaszoBanus Poccun ot 05.03.2004 Ne 1089 «O6
yTBepKICHUH (DeepaIbHOr0 KOMIIOHCHTA TOCYAapCTBEHHBIX 00PA30BATEIBHBIX CTAH-
JIAPTOB HAYAIILHOTO O0IIET0, OCHOBHOTO OOIIEro u cpeaHero (moiHoro) obmiero oopa-
30BaHUNY).

Kpome Toro, B 3K3aMEHAI[MOHHON PaboTe HAILIM OTPAKCHHE KOHIICITYalbHbBIC
mosioxkernsi DeaepanbHOro roCyIapCTBEHHOTO 00pa30BaTeIbHOTO CTaHAAPTa OCHOB-
HoOro obmiero odpasoBanus (nmpuka3 MunoOpHayku Poccum ot 17.12.2010 Ne 1897
«O0 yTBepKIeHHH (elepaTbHOI0 TOCYJapCTBEHHOTO 00pa30BaTeIBHOTO CTaHIapTa
OCHOBHOTO 0011ero oopazoBanus»). KUM paspaboTtaHbl ¢ y4ETOM IMOJIOKEHHUS O TOM,
YTO pe3yJbTaTOM OCBOCHHSI OCHOBHOW 00pa3oBaTeNbHON MpPOrpaMMBI OCHOBHOTO 00-
mero o0pa3oBaHUs JOJDKHA CTaTh MAaTEMATHUYECKas KOMIIETEHTHOCTh BBITYCKHUKOB,
T.e. OHU JOJDKHBI: OBJIQJICTh CHICHU(PUISCKHUMH TSI MATEMATHKH 3HAHUAMH M BUIAMU
JEeSATeIBHOCTH; HAYYUTHCS MPEOOPA30BAHUIO 3HAHKS U €r0 MPUMECHCHHUIO B YICOHBIX U
BHEYYEOHBIX CHUTyalHsAX; CPOPMHUpPOBATH KadecTBa, IMPHCYIINE MaTeMaTHYECKOMY
MBIIICHHIO, & TAK)KE OBJIQJIETh MATEMATHIECKOW TEPMUHOJIOTUEH, KITFOUESBBIMU TIOHSI-
THSMH, METOAaMH ¥ IPUEMaMHU.

3. IToaxoasl Kk 0TOOPY comepxaHus, pazpadoTke ctpykrypsl KUM

Crpykrypa KUM OI'D orBewaer 1equ MOCTPOCHUSI CUCTEMBI MU HEpEHIUPO-
BaHHOTO OOy4YeHHs MaTeMaTHKe B COBPEMEHHOH mmKkoine. JuddepeHunanus o0ydeHus
HalpaBJIeHa Ha pelIeHHe JBYX 3a1ad: (GopMHUpPOBaHHSA y BceX oOydaromuxcs 0a30BoH
MaTeMaTH4eCKOM MOATOTOBKHU, COCTABIISIOMEH (yHKIMOHAIbHYIO OCHOBY 00LIEro 00-
pa3oBaHMA, M OAHOBPEMEHHOTO CO3[aHUs YCIOBUH, CTIOCOOCTBYIOIINX MOTYYEHHUIO Ya-
CTBIO 00YYArOIIMXCS MOATOTOBKU TTOBBIIIEHHOTO YPOBHSI, JOCTATOYHOM ISt aKTUBHOTO
HCTIONIH30BaHUS MaTeMaTHKH BO BpeMs JaibHeHmero o0y4eHHs, Mpekae BCero MpH
U3y4YeHUH €€ B cpeHel 1IKoJIe Ha MPOGUIEHOM YPOBHE.
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B memsax obecnedenus 3pHeKTHBHOCTH MPOBEPKH OCBOCHMS 0a30BBIX HMOHATHH
Kypca MaTeMaTHKH, YMEHHUS IPUMEHITh MaTeMaTHUeCKUe 3HAHNS 1 PelIaTh MPAaKTHKO-
OPUEHTUPOBAHHbIE 33/laut, a TAKKE ¢ yYETOM HAJIMYUS B IPAKTUKE OCHOBHOM ILIKOJIBI
Kak pa3JebHOro NpenojaBaHus MpeIMeToB MaTeMaTHYEeCKOro [IUKIA, TAK U Mpernoa-
BaHMS WHTETPHPOBAHHOTO Kypca MAaTEMAaTHKH B SK3aMEHAIMOHHOHW padoTe BEIIETIEHO
TP MoxyIst: «Anrebpay», «'eomerpusi», «PeabHas MaTeMaTHKay.

4. CBs13b 3k3aMeHanMoOHHOI Moaesn OI'D ¢ KUM EI'D

CozepikaTelbHOE €AMHCTBO T'OCYJapCTBCHHON HTOTOBOI aTTECTallMu 3a Kypc
OCHOBHOMW M CpEJHEH IIKOJIbl 00eCIeYrBaeTCsl OOIUMH MOIX0AaMU K pa3paboTke KO-
IU(QHUKATOPOB IEMEHTOB COACPIKAHUS U TPEOOBAHUH K YPOBHIO IMIOATOTOBKHU BBIITYCK-
HUKOB 110 MaTeMartuke. O0a koauuKaTopa CTpOsTCS Ha OCHOBE pasjena «Maremartu-
ka» DeneparbHOT0 KOMIIOHEHTA FOCYIapCTBEHHOIO CTaHAApTa 00IEro 00pa3oBaHus.

5. XapakTepucTHKa CTPYKTYpHI U coaepxxkanusa KUM

Pabora cocrout n3 Tpéx Momyinei: «Anredpa», «I'eomerpus», «PeansHas Mma-
TeMaTHKa». B Moxynu «Anredpa» u «I'eoMeTpus» BXOIUT JABE YaCTH, COOTBETCTBYIO-
e IpoBepKe Ha 0a30BOM M MOBBIIIEHHOM YPOBHSX, B MOAYJb «PeanbHas MaTemMaTu-
Ka» — 0JIHA YacTh, COOTBETCTBYIOIIAs MPOBEPKE Ha 0a30BOM YPOBHE.

IIpu nposepke 0a30BOl MaTeMaTHYECKOH KOMIIETEHTHOCTH OOydarolmuecs
JOJDKHBI TIPOAEMOHCTPUPOBATH: BlaJIcHHMEe OCHOBHBIMH alIrOPUTMaMu; 3HaHUE U II0-
HUMaHHUE KITFOYEBBIX 3JIEMEHTOB COJICPKaHMs (MaTeMaTHUECKUX TTOHSTHI, UX CBOWCTB,
MPUEMOB pEIICHUS 3a/1a4 U MPOY.); YMEHHE T0JIb30BATHCS MATEMATHUECKOH 3aMUChIO,
MIPUMEHSTh 3HaHUS K PELICHUI0 MaTeMaTHYECKHX 3a/ad, He CBOIAIIUXCSA K MPAMOMY
MIPUMEHEHHUIO aITOPHTMA, a TaKKe NMPUMEHITh MAaTeMAaTHYECKHE 3HAHMS B IPOCTEH-
[IUX MPAKTUIECKUX CHTYAITUSIX.

UYactu 2 mopayneir «Anrebpa» u «['eoMeTpus» HampaBieHbl Ha MPOBEPKY Bila-
JIeHHs] MaTepUaJioM Ha MOBBIIIEHHOM ypoBHe. X HasHaueHue — auddepeHnupoBaTh
XOpOILO YCIEBAOIINX MIKOJIGHUKOB IO YPOBHSM TOATOTOBKH, BBISIBUTH Hambolee
TIOATOTOBJIEHHYIO YacTh BBITYCKHUKOB, COCTABJISIONIYIO MOTEHIIMAIbHBIH KOHTHHTEHT
IpOQUIBHBIX KIacCOB. DTH YaCTH COJEPXKAT 3aJaHUsl OBBIIICHHOTO YPOBHS CI0XKHO-
CTH U3 PA3MUUYHBIX Pa3/IeNoB Kypca MaTeMaTUKu. Bee 3amanus TpeOyroT 3amucu perie-
HUHN U OTBeTa. 3aJaHusl PAaCIOJIOKEHBI [0 HAPACTAHUIO TPYJHOCTH — OT OTHOCUTEIIBHO
MIPOCTBIX O CIOXHBIX, IPEANOJAarallliuX cBOOOIHOE BlaIcCHHE MaTepUalloM Kypca U
XOPOIIHNMA YPOBEHb MAaTEMAaTUYECKON KyJIbTYPBI.

Monynb «Anrebpa» comepxut 11 3amanuii: B vacmu I — 8 3aganuii; B vacmu 2 —
3 3agaHusl.

Monynb «["eoMeTpus» coaepKuT 8 3ananuii: B uacmu I — 5 3apanuii; B uacmu 2 —
3 3agaHus.

Monyns «PeanbHasg MaTeMaTHKa» COAEPIKUT 7 3aJaHHUH.

Bcero B pabore 26 3amanmif, m3 koTopelx 20 3amaHUii 0a30BOr0 ypOBHS,
4 3amaHys MOBBIIEHHOI'O YPOBHSA U 2 3aJaHUs BBICOKOTO YPOBHSI.
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Tabauya 1.
Pacnpedenenue 3a0anuii no yacmam dK3ameHayuoHHOU pabomol
MaxkcumalnbHbIi
. KommaectBo .
Ne | Yacts paboTsl Tun 3apannii N TIEPBUYHBII
3aaHuit
Oamn
1 Yacrs 1 C KpaTKuM OTBETOM B BHJIE OJHOMU 4 4

QP KOTOpas COOTBETCTBYET HO-
Mepy IPaBHIBHOTO OTBETA

2 Yacrs 1 C KpaTKuM OTBETOM B BHJE 4YHCIA, 16 16
TIOCIIEI0BATENEHOCTH IUP

3 Yacrs 2 C pa3BepHYTHIM OTBETOM 6 12

Hroro 26 32

6. Pacnpenenenne 3aganniic KHM mo cogep:kaHuio, npoBepsieMbIM YMEHHSIM H
cnocofdam JesiTeJIbHOCTH

Monyinbs «Anredpay.

Yacme 1. B 3T0# 4yacTu SK3aMEHAIMOHHOW pa0OThI COAEPIKATCS 3aJaHHs IO
BCEM KITIOYEBBIM pa3zjienaM Kypca aareOpbl OCHOBHOW MIKOJIBI, OTPAXEHHBIM B KOJH-
¢ukatope smementoB coaepxkanus (KIC). KommuecTBo 3a1aHuil O KaXkIOMy U3 pas-
JIeNoB KoAuduKaTopa MPUMEPHO COOTBETCTBYET YIENBHOMY BECy 3TOrO pasjena B
Kypce. Pactipenenenue 3aganuii o pasaenaM CoAepKaHus IPUBENICHO B Tabiuie 2.

Tabnuya 2.
Pacnpedenenue 3adanuii yacmu 1 no pasoenam co0epicanis Kypca Mamemamuxu

Kox o KDC HaszBanue pa3zzena KOHH%CTVBO
3aIaHUI
1 Yuicna v BEIYUCIICHHS 2
2 AnreOpanyecKye BbIpaXKeHUs 2
3 YpaBHEHUs U HEPABEHCTBA 2
4 YuctoBble TIOCIIEI0BATEIILHOCTH 1
5 OyHKIHN U TpadhuKH 1

OpreHTHPOBOYHAS JIOJISI 33JaHUI YacTH 1, OTHOCSAIIMXCS K KaXIOMY M3 pasJie-
JIOB KoAuQuKaTopa TpeOOBaHUH, peicTaBiIeHa B Tabnuie 3.

Tabauya 3.
Pacnpedenenue 3adanuil yacmu 1 no npogepaemvim YMeHUAM U cnocobam oeticmauil
OCHOBHBIE YMEHHUS KommuectBo
Kox no KT YHCHIL ;
1 cocoObl JeHCTBHI 3aJaHui
1 YMeTb BHINONHSATE BEIYUCICHHUS 1 TPe0oOpa3oBaHus 2
2 YMeTh BHIOTHATE MPeo0pa3oBaHus aredpandeckKuX BeIpaKeHHN 2
3 YMeTb penraTh ypaBHEHHUS, HEPAaBEHCTBA ¥ UX CHCTEMBI 3
4 YMeTb CTPOUTH U YUTaTh rpaduKy (yHKIMH 1
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Yacmo 2. 3anaHus 4acTH 2 MOy HaIpaBJICHbl HAa NIPOBEPKY TAKUX KAueCTB
MaTEeMaTHYEeCKON ITOITOTOBKHU BEIITyCKHUKOB, KaK:
= yBepeHHOeE BiaJeHue HopMalbHO-ONEPATUBHBIM aIreOpanyecKuM anmnapaTomM;
= yMEHHE PEIINTh KOMIIIEKCHYIO 33a7ady, BKIIOYAIONIYI0 B CeOs 3HAHUS U3 pa3-
HBIX T€M Kypca anreOpsr;
" yMEHHE MAaTEeMaTHYECKH IPAMOTHO M SICHO 3alUCaTh PEIICHHUE, NIPUBOAS NPU
9TOM HEO0OXOIUMBIE MOSICHEHUSI 1 000CHOBAHMUS;
= BJIaJeHHE IMUPOKHM CICKTPOM HPHEMOB H CIIOCOOOB PacCyKICHHUH.
Pacripenenenne 3amanuit 9acTr 2 1o pasziesnaM KOAU(PHKATOPOB AJIEMEHTOB CO-
JepkaHusT M TpeOOBaHMH K YPOBHIO IOATOTOBKHM BBITYCKHMKOB IPEACTAaBIECHO
B Tabmunax 4 u 5.
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Tabauya 7.
Pacnpedenenue 3adanuii yacmu 1 no npogepaemvim yMeHUAM U CHOCOOAM delicmeutl
OCHOBHBIE YMEHHUS Konmgectso 3a-
Ko mo KT YHCHIT °
U croco0bl AefcTBUI JaHui
5 YMeTb BBHIMONHSITH ACHCTBUS C TEOMETPHYCCKUME (HUTypaMHu, KO- 4
OpIMHATAMHU U BEKTOpaMHU
78 [IpoBOHTh /TOKA3aTeNbHBIE PACCYKACHUS MPU PELICHHH 3a1ad, 1
OLICHUBATH JIOTMYECKYIO IPABUIBHOCTH PACCYKICHHI, pacro3Ha-
BaTh OIIMOOYHBIC 3aKIFOYCHHS

Yacme 2. 3agaHust 9acTH 2 9K3aMEHAIMOHHON pabOTHI HAIIPABIICHEI HAa IPOBEPKY
TaKUX Ka4eCTB F€OMETPUUYECKOM OArOTOBKY BBIITYCKHUKOB, KaK:

* yMEHHE PEUINTh MIAHUMETPUUECKYIO 3a/lauy, IPUMEHssS pa3IMYHbIe TEOPETH-

4YecKHe 3HAHUS Kypca TeOMETPHH;

® yMEHUE MAaTeMaTU4YeCKU I'PaMOTHO U SICHO 3aIllUCATh PELIEHUE, IPUBOAS IpU

ITOM HEOOXOIHMMBIC OSICHEHNSI 1 000CHOBAHNS;

= BJIajIeHHE NIUPOKHM CIEKTPOM HPHEMOB H CIIOCOOOB PacCy KICHHUH.

Pacripenenenne 3amanuii 9acTy 2 1o pa3zfenaM KOAU(PHKATOPOB AIEMEHTOB CO-

JepKaHus W TpeOOBaHMI K YPOBHIO TOATOTOBKH BBITYCKHHKOB IPEACTABICHO
B Tabnunax 8 u 9.

Tabauya 4.
Pacnpedenenue 3a0anuii uacmu 2 no pazoenam cooepiucanus Kypca Mamemamuxy
Kommaectso
Kox mo KOC HaszBanue pa3znena N
3aaHuit
2 AnredpandecKie BEIPaKEHNS 1
3 YpaBHeHUS 1 HEpaBEeHCTBA 1
5 OyHKIMA U TpadUKH 1
Tabauya 5.
Pacnpedenenue 3adanuii yacmu 2 no npogepsemvlym YMeHUsM U cnocobam oeucmeutl
OCHOBHBIEC YMEHUS Kommuectso
Ko no KT YHCHIE ;
U croco0b! IefcTBUI 3a71aHui
YMeTb BBINOTHATH IPe0Opa30BaHMs aTeOpandecKiX BhIPaKCHUH 1
YMeTs pelath ypaBHEHUsI, HEPAaBEHCTBA U UX CUCTEMBbI 1
YMeTh CTpOUTH U YUTaTh Tpaduku GpyHKIni 1

Mopyns «I'eomeTpus».

Yacme 1. B 3T0# 4acTu SK3aMEHAIMOHHOW pabOThI COAEpIKATCS 3aJaHHs IO
BCEM KJIIOYEBBIM pa3zieiaM Kypca FeOMETPUU OCHOBHOM HIKOJBI, OTpakéHHBIM B KOC.
Pacripenenenne 3aqanuii Mo pasjenaM cojepskaHns IPUBEICHO B TabuuIie 6.

Tabauya 6.
Pacnpedenenue 3adanuii yacmu 1 no pazoenam cooepicanusi Kypca Mamemamuxu

Tabauya 8.
Pacnpeodenenue 3adanuii wacmu 2 no pazoenam cooepiucanust Kypca Mamemamuxu
Komnmuaecto
Kox mo KOC HasBanne pasnena coneprxaHus .
3aaHui
7 T'eomeTpust 3
Tabauya 9.
Pacnpedenenue 3adanuii yacmu 2 no npogepsiembim YMEHUAM U CHOCODAM Oeticmeuil
OcHOBHBIE YMEHUS Konuuectso 3a-
Kox no KT y N . o
1 crocoObl IeHcTBHI JTaHUH
78 IIpoBoauTh JOKa3aTeNbHBIC PACCYXKICHHUS NPH PELICHWH 3aad, 1
OLICHUBATH JIOTUYECKYIO IPABUIBHOCTH PACCY)KICHHI, pacro3Ha-
BaTh OIIMOOYHBIC 3aKIFOUCHHS
5 YMeTb BBHINONHATH ACHCTBUS C TEOMETPHUYECKIMH (UTypaMH, KO- 2
OpAMHATAMHU U BEKTOpaMHU

Kon o K3C Hazanue pa3szena K(;J;Z:;:I;BO
7.1 I'eomerpuyeckue Gurypsr u ux cBoiicTa 1
7.2 Tpeyroneauk 1
73 MHOTOyTOIBHUKI 1
7.4 OKpY>XHOCTb ¥ KpYT 1
7.5 W3mepeHne reoMeTpUUECKUX BEIUUYUH 1

Pacripenenenne 3amanuit yactu 2 mo pasjenaM TpeOOBaHMIT K YPOBHIO IOATO-
TOBKH BBIITyCKHHKOB IIPE/ICTABICHO B TaOIHIE 7.
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Monynb «PeasibHasg MaTeMaTHKay.

B sTOM Moayne 3k3aMeHaAIllMOHHOW pabOThl COACPKHUTCS 8 3aJaHUM, OTHECEH-
HbIX B cooTBeTcTBUH ¢ KT K Kareropum «Ymems ucnonvzogams npuobpemenivie 31a-
HUS U YMEHUS 8 NPAKMUYECKOU 0esimeabHOCIU U NOBCEOHEGHOU JHCU3HU, YMEMb CIPO-
UMob U UCCIE008aMb NPOCMeluue Mamemamuieckue Mooeauy». ITo 3aaanus, Gopmy-
JIMPOBKA KOTOPBIX CONEPKUT MPAKTUUECKUIH KOHTEKCT, 3HAKOMBIH 00yJaromumes Uin
OnMu3KMil X )KU3HEHHOMY OIBITY. VI3 HUX onHO 3amanue (17) mpoBepsieT yMeHHUe MpH-
MEHSTh '€OMETPHUECKIE 3HAHUS, @ OCTAJIbHBIE 3aJaHUs NIPeJHa3HAUEHbl ATl IPOBEP-
KU 3HaHUH U3 pa3lesioB: anredpa, TeopHs BEPOSTHOCTEH M cratuctuka. OpUEeHTUPO-
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BOYHOE pacIpeselieHe 3aJaHuil 10 paszienaM KoauduKaTopa JIeMEeHTOB COACPIKAHUS
u TpeboBaHuit peacTaBiieHb! B Tabaunax 10 u 11 coOTBETCTBEHHO.

Tabruya 10.

Pacnpedenenue 3adanuii yacmu 1 no pazoenam cooepicanus Kypca Mamemamuxu

Maremaruka. 9 knacc Crneundukanus 8

7. Pacnpenesenue 3aganuii KUM o ypoBHSIM CJ10:KHOCTH
B Tabun. 12 npuBeneHo pacnpenenenue 3aaanuii KM 1o ypoBHSIM CII0KHOCTH.

Tabnuya 12.
Pacnpedenenue 3a0anutl IK3aMEHAYUOHHOU paboNbL NO YPOGHSM CLOHNCHOCHIU

. Konunuectso MakcuManbHbIi TepBUYHbIH
YpoBeHb CI0XHOCTH 3aIaHHI N
3alaHAi Oa
bazoBbrit 20 20
TloBbItIeHHBIH 4 8
Bricokwmii 2 4
Hroro 26 32

KomnunuecTBo
Kox mo KDC Ha3spanue pa3znena conepxaHus o
3amaHnit
8 CraTHcTHKa U TEOpHs BEPOATHOCTEN 3
5 OyHKIHN 1
1 Yucna v BEIYUCIICHUS 1
2 AnredpandecKkue BHIpaKECHHS 1
7 I'eometpus 1
Tabauya 11.
Pacnpedenenue 3adanuii no npogepsaemvim YMEHUAM U cnocobam O0eticmauil
Kon OCHOBHBIE YMEHHUS Komu-
o U CHOCOOBI A€HCTBHM YECTBO
KT 3au:1aH1/H7I1
7.1 | PemaTh HeclIOXKHBIC NPAKTHYECKHE PACUETHbBIEC 3a7a4d; pellaTh 3a1adl, CBS- 1

3aHHBIE C OTHOIICHUEM, MIPOMOPIIMOHATBHOCTRIO BEINYHH, APOOSMH, MTPOICHTa-
MHU; T10JIb30BaThCs OLIEHKOM M NMPUKHUKOH NMpH MPaKTUYECKUX pacyérax; MHTep-
MIPETUPOBATh PE3YJILTATHI PENICHUS 3324 C y4ETOM OTPaHUYECHUM, CBA3AHHBIX C
peanbHBIMHI CBOMCTBaMM PaCCMaTPUBAEMBIX 0OBEKTOB

Yacme 1 cocTouT U3 3a1aHuii 6a30Boro ypoBHs cioxkHoctu (b). B sx3amenariu-
OHHOW paboTe 3aJaHMs 10 YPOBHIO CIOXHOCTH PACHPEASISIOTCS CIEAYIOIM 00pa-
30M: § 3ajaHMi ¢ IMpenrojiaraeéMbeiM IMpoueHToM BbinoiaHeHus 80-90, 8 3anmanuii c
MpearnoiaraéMbIM MPOLEHTOM BbinoiHeHus 70—80 u 4 3amaHus ¢ IpeArnoyaracMbIM
nporeHToM BeimonHenus 60—70.

Yacmu 2 moxyneit «Anredpa» u «['eomeTpus» COCTOSAT U3 3aaHUI MOBBIIICH-
Horo (IT) u Beicokoro (B) ypoBHel ciokHOCTH. [ImaHUpyeMbIe MPOICHTHI BBIMOJIHE-
HUs 3aJ]aHUN YacTeil 2 mpuBeAcHbI B Ta0nue 13.

7.2 | Ilonp3oBaTbcs OCHOBHBIMM €AMHHMIIAMM JJIMHBI, MAcChl, BPEMEHM, CKOPOCTH, 2
mwiomany, o0péMa; BeIpakaTh Oojee KpyIHBIE eIUHUIBI Yepe3 Ooliee MEIKHe U
Hao00poT. OCYyLIECTBIATh MPAaKTHYECKHE pacu€Thl Mo (GopMysIam, COCTaBIATh
HECJIOXKHBIE (POPMYIIBI 3aBUCUMOCTEH MEXIy BETMYMHAMHE

7.4 | OnuceBaTh C MOMOIIBIO (QYHKIHMIT pa3iIM4HbIC PEAIbHBIC 3aBUCHMOCTH MEXKIY 1
BEJINYMHAMH; HHTEPIIPETUPOBATh IPa(UKH peanbHbIX 3aBHCUMOCTE

Tabauya 13.
IInanupyemvitl npoyenm guinoaHeHus 3a0anuil yacmeu 2
Monyns Anrebpa ['eomeTpust
Howmep 3amanus 21 22 23 24 25 26
YpOBeHb CIOKHOCTH II 11 B II 11 B
Osku1aeMblii TPOLIEHT BBITIOTHEHUS 30-50 | 15-30 | 3-15 | 30-50 | 15-30 | 3-15

7.5 | OnuceIBaTh peanbHbIC CUTYAIH Ha S3bIKE TE€OMETPHHU, UCCIEN0BATh TOCTPOCH- 1
HbIE MOJICTIH C HMCIOJIb30BAHHEM I'€OMETPUUCCKHUX TOHATHIH M TEOpeM, pelath
MPaKTHYECKHE 3a]1aUH, CBSI3aHHBIE C HAXOXKIEHHEM reOMETPUIECKIX BEJTMINH

6.1, | AHanu3upoBaTh peajbHbIE YHCIOBBIEC JaHHBIE, IPECTAaBICHHbIE B Ta0IUIAX, HA 3
7.6 | nmarpammax, rpadukax

7.7 | PemaTh nmpakTuueckue 3amadu, TpeOyIOIE CHCTEMaTHIeCcKoro nepebopa Bapu- 1
aHTOB; CPaBHHMBATh INAHCHI HACTYIUICHHUS CIy4ailHBIX COOBITHH, OLICHUBATH Be-
POSITHOCTH CIIy4aifHOTO COOBITHSI, COIIOCTABIIATH U HCCICIOBATh MOJIEIN Pealb-
HOHM CHTyalHel ¢ WCIIOIb30BaHMEM alllapaTa TEOPHH BEPOATHOCTEH M CTaTH-
CTHKH

7.8 | IlpoBOaUTH JOKa3aTeIbHbIC pacCy KACHUS IPH PEIICHUH 3a/1a4, OLIEHUBATh JI0- 1
TMYECKYIO IPABUIIBHOCTD PACCYKICHU, PACIIO3HABAThH OMIMOOYHBIE 3aKIII0YE-
HUS

1 o
Kaxxnoe 3aanne MOXKeT OTHOCHTBCS OoJiee 4eM K OJIHOMY paszeiny KOJIH(i)MKaTOpa TpeﬁOBaHHH.
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8. IpomokutensHocTs OI'D Mo MmaTemaTuke
Ha BrInosiHeHHe 5K3aMeHalMOHHON paboThl OTBOIUTCS 235 MUHYT.

9. JlonoiHMTE/IbHbIE MaTepHaJbl U 000pyA0BaHuUe

ITepeueHb TOMOIHUTENBHBIX MaTEPHAJIOB U 00OPYAOBaHUSs, [TOJIb30BAHUE KOTO-
peiMu paspemero Ha OI'D, yrBepxkieH npukazom MunoOpHayku Poccun. YuactHH-
KaM pa3peliaeTcs HCIOJIb30BaTh CIPAaBOYHBIE MaTEepHalIbl, COJEpXKAIIUe OCHOBHBIC
(dhopMyJIBI Kypca MaTeMaTHKH, BbIIaBaeMble BMeCTe ¢ paboTol. Pasperiaetcs HCHomnb-
30BaTh JIMHEHKY. KanbKymsaTopsl Ha SK3aMEHE HE UCIOJIb3YIOTCS.

10. Cucrema oneHHBAHHUsSI BBINOJHEHHsI OTAEJIBHbBIX 3aJaHMIl U YK3aMeHAIMOH-
HOI1 padoThI B LIEJIOM

JUi1st OLileHMBaHUSI PE3yJIbTATOB BBITOIHEHHs] PaOOT BBITYCKHHUKAMHU HCIIOJIb3YyeT-
cs oOmmii 6at. B Tabnmie 14 npuBoauTes crctemMa GOpMHUPOBAHHS 00IIEero Oasia.

MaxkcumalnbHbIi 62t 3a paboty B nejaom — 32.

3aganus, oucHuBaeMmbie | 0amIOM, CYMTAFOTCSI BBIIOJHEHHBIMH BEPHO, €CIH
yKa3aH HOMep BEpHOTO OTBETa (B 3aJaHUSIX C BEIOOPOM OTBETa), MM BITMICAH BEPHBIH
OTBET (B 33/IaHUAX C KPAaTKHM OTBETOM), MM NPAaBHIBHO COOTHECCHBI OOBEKTHI JABYX
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MHOKECTB 1 3arcaHa COOTBECTCTBYIOIIAA IMOCICAOBATEIIBHOCTD HI/Iq)p (B 3aIaHUAX Ha

YCTaHOBJIEHHE COOTBETCTBHS).
Tabnuya 14.
Cucmema popmuposanus obujezo 6anna

Monysb «Anredpa»

MakcumanvHoe Koauuecmao 6408 Maxcumanvhoe Koauwecmso 6ain08

3a 00HO 3a0anue

Yacrs | Yacts 2 3a 3a 3a
qacTh 1 qacTh 2 MOJyJIb
Ne 1-8 Ne 21 No 22 Ne 23 B LeIoM
1 2 2 2 8 6 14

Monyanb «I'eomerpus»

Maxcumanvroe xoruvecmso 6ani08 Maxkcumanvroe konuvecmeo 6anos

3a 00HO 3a0anue

Yacts 1 Yacts 2 3a 3a 3a
Ne9-13 No 24 Ne 25 Ne2g | Tacrel | wacte2 fﬁ?ﬁgﬁl

1 2 2 2 5 6 11

Mopnyab «PeajbHasi MATEeMaTHKa»
MaxkcumanvHnoe Konuuecmeo 6annoe Maxcumanvroe Koauuecmso 6an08 3a Mooyib 8
3a 00HO 3a0anue yenom
Yacte 1, Ne 14-20
1 7

3amanHusi, OlEeHWBaeMble B 2 0ajlia, CYMTAIOTCS BBIMOJHEHHBIMH BEpPHO, €CIH
o0y4Jaronuiicsi BBIOpal MPaBUIIBHBIHN MyTh PENICHUS, U3 MUCHBMEHHO 3aUCH PEIICHUS
HOHATEH XOJ €r0 PacCyXIeHUH, IoIyueH BepHBIH OTBET. B 3TOM cilyuae eMy BBICTaB-
JSIETCS TIOJTHBIA Oay, COOTBETCTBYIOUIMI TaHHOMY 3afaHuio. Eciu B peleHun aomy-
[IeHa OMMOKa, He UMEIoNIas MPUHIMITHATHLHOTO XapakTepa U He BIUSIONAs Ha O0IIYI0
MPAaBUIIBHOCTH XOJIa PEIICHUS, TO YIaCTHHUKY BbICTaBiIseTCs 1 Gas.

B cootBerctBum c IlopsakoM mpoBeAeHHs] TOCYAapCTBEHHON WTOTOBOM aTTe-
cTarmu 1Mo 0Opa3oBaTENbHBIM IIPOrpaMMaM OCHOBHOTO 00IIero oopas3oBaHus (IIpHKa3
Muno6pnayku Poccun ot 25.12.2013 Ne 1394 3apeructpupoBan Munrocrom Poccun
03.02.2014 Ne 31206)

«48. DK3aMeHalMOHHBIE Pa0OTHI MPOBEPSIOTCS ABYMsI dKcrepTamu. [1o pe3yiib-
TaTaM MPOBEPKH HKCIEPTHI HE3aBUCHMO JPYT OT IPYyTa BEICTABIIAIOT OaJIbl 32 KaXKIbIi
OTBET Ha 3aJlaHMs 3K3aMEHAIIMOHHOW paboThl... B cilyuae cylecTBEHHOIO pacxokie-
HUS B Oayutax, BBICTABICHHBIX JABYMs JKCIIEpTaMM, Ha3HA4yaeTCsl TPEThsl MPOBEpKa.
CymecTBeHHOE pacXoKAeHHE B Oaiax ONpeNesieHO B KPUTEPHSX OLIEHUBAHUS IO CO-
OTBETCTBYIOIEMY YICOHOMY MPEIMETY.

Tpetuii sxcnepT Ha3Ha4daeTCsl NpeaceaTeNeM NPeIMEeTHOH KOMUCCUH U3 YHCIa
9KCIEPTOB, PaHee He MPOBEPSBLINX IK3aMEHALMOHHYIO padoTy.
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TperseMy 3KcHepTy mpemocTaBisieTcs MHpOpManus o Oalax, BBICTaBICHHBIX
9KCITIEPTaMH, paHee NPOBEPSBIIMMH 3K3aMEHAI[MOHHYI0 paboTy oOydaromerocs. bai-
JIbI, BBICTABJICHHBIE TPETHUM DKCIEPTOM, SIBISIFOTCS OKOHYATEIbHBIMIY.

1. PaGota HampaBiseTcs Ha TPETHIO IMPOBEPKY, ECIHM PACXOXKICHUE B Oamiax,
BBICTABICHHBIX JBYMS SKCIIEpPTaMHU 3a BEHITOJHEHHE JIF0OOTO U3 3a/laHuif, COCTaBIISAET
2 dasuna.

B smom cnyuae mpemuil sxcnepm npoeepsiem moabko mo 3adanue, KOmMopoe
ObL10 OYeHeHO 08YMsL IKCNEPMAMU CO CIOJIb CYUWEeCBEHHBIM PACXOMHCOCHUEM.

2. Pabora yuactHuka OI'D HampaBisfieTcsl Ha TPEThIO MPOBEPKY NMPU HAINIUH
pacxoxxaeHHi B ABYX U 0ojiee 3aiaHUsAX.

B smom cnyuae mpemuii sxcnepm nepenposepsiem 3adanus 21-26 ¢ pazeéphy-
MbILM OMBEMOM.

OO0 ocBoeHHH BHITYCKHHKOM @DemepalbHOr0 KOMIOHEHTa 00pa30BaTeIbHOTO
CTaHJapTa B MpeaMeTHOH obnacTu «MaTeMaTuka» CBUAETEIbCTBYET MPEOAOJICHUE UM
MHHUMAJIBHOTO TIOPOTOBOTO Pe3yNbTaTa BBIIOTHEHH SK3aMEHAlMOHHON paboThl. Yc-
TaHABJIMBAETCA  CIEYIOIMA  PEKOMEHIYEMBIH  MUMUMANLHLIL — Kpumepuii:
8 O6an10B, Ha0paHHbIe 10 Beeil pabdoTe, U3 HUX — He MeHee 3 0aJLIOB 10 MOAYJII0
«Auredpa», He MeHee 2 0aJ10B 10 Moy 110 «['eomeTpus U He MeHee 2 HALI0B 1O
Moayi0 «PeanbHasi MaTeMaTHKa». TONBKO BBIIOIHEHHWE BCEX yCIOBHH MHUHHUMAb-
HOTO KpUTEpHs IaéT BHITYCKHUKY MPaBO HA MONyYECHHE MOJOKUTEIBFHOH SK3aMeHaIH-
OHHOIl OTMETKH 1O MATHOAIBHON IMIKane Mo MaTeMaTUKE WM IO anrebpe u reoMer-
puH (B COOTBETCTBUU € y4eOHBIM IUTAHOM 00pa30BaTebHON OpraHU3aINN).

12. U3menenusi B KUM 2017 roga B cpaBHenuu ¢ 2016 rogom
CTpyKTypa U coliepKaHue IK3aMEHAITMOHHON PabOTHl HE M3MEHUIIUCH.
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O000mennblii nu1ad Bapuanta KUM 2017 roaa
nasi TUA BbinmyckHukoB IX kiaaccoB

11

Ilpunoorcenue

no MATEMATHUKE
VYpoenu cnosxcrnocmu s3adanuii: 5 — b6azoewii, IT— nosviwennulil, B — evicokuil.
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Yacrs 1
Monyab «Aaredpa»
1 | VMeTb BBINOIHATH BBIYHCICHHS U IPEOOPa30BAHUS 1 1 b |1
2 | YMeTb BBINOIHATH BBIYUCIICHUS ¥ IPeoOpa3oBaHus 6| 1 b |1
3 |YMerTb BBIIONHATH BHIYUCICHHUS U IPEOOPa30BaHus, YMETh BbIIONHATS Tipe-|1,2| 1,2 | b | 1
obpa3oBaHus anredpandeckux BEIPAKEHUI
4 | YMeTb pemath ypaBHEHHs, HEPABEHCTBA M X CHCTEMBI 3 3 b |1
5 |YMeTb CTPOUTH ¥ YUTATh rpaduKu (HYHKIHI 5 4 b |1
6 | YMeTb CTPOUTP M YUTATh rpadUKH HYHKITHIA 4 4 b |1
7 | YMeTb BBINOTHATH MPe0Opa30oBaHMs areOpandecKiX BbIPAKCHUH 2 2 | B |1
8 | YMeTb pemaTh ypaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 3,6/ 3 b |1
Moayanb «I'eomeTpusi»
9 YMeTb BBITOIHATE JICHCTBUS C TEOMETPHUUYECKUMH (pUrypaMu, KoopauHara- | 7 | S | b | 1
MH U BEKTOpaMu
10 YMeTh BBINONHATD JEHCTBUS C TEOMETPHYECKUMH (Urypamu, koopauHata- | 7 | S | B | 1
MH U BEKTOpaMu
1 YMeTb BBINOIHATH JICHCTBHUS C TEOMETPHYECKUMH (HUrypaMu, KoopauHara- | 7 | S | b | 1
MH U BEKTOpaMu
12 YMeTb BBIIOJIHATB ICHCTBUS C TEOMETPUUYECKUMH (UrypaMu, KoopauHarta- | 7 5 b |1
MH U BEKTOpaMu
[TpoBoanTH HOKa3aTeNbHBIE PACCYKACHUS MIPH PEIICHNH 3a1a4, OLlCHUBATh 7178 | B |1
13 |Ioru4ecKyro NpaBUIbHOCTE PACCyKACHUI, paclo3HaBaTh OLIMOOYHBIC 3a-
KIIIOUEHHUS
Moayab «PeajbHasi MaTeMaTHKA»
IMonp30BaThCA OCHOBHBIMHU €AMHHIIAMHE JJIMHBI, MAacCHl, BpeMeHH, ckopocti, |1,8| 7 | b | 1
14 |mnomany, o0bEMa; BbIpakaTh 0ojiee KpyMHbIC eOUHHIBI Yyepe3 Oosee Mel-
KHe 1 Ha000pOT.
15 OmnucheBaTh ¢ MOMOIIBIO (DYHKIHUHA pa3IUYHBIE peanbHbIC 3aBUCHMOCTH Me- s 7 151

Ky BEJIMYHHAMM; HHTEPIPETUPOBATH IPa()MKU PealbHbIX 3aBUCUMOCTEH
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16

Pemate HecloXHBIE NMPAKTUYECKHWE PACUYETHBIC 3aJadud; pEmaTh 3amadd, CBs-
3aHHbIE C OTHOLICHUEM, IPONOPLUOHAIBHOCTBIO BEJIMYUH, APOOSMH, MPOLEH-
TaMu; TOJIb30BaThCsl OLICHKON M NMPHKUAKON IPH MPAKTHYECKUX pacdyeTax; WH-
TEpPIPETHPOBATh PE3yJIBTAThl PELICHHS 331ad C y4ETOM OTpaHHYECHHH, CBA3aH-
HBIX C PeabHBIMU CBOHCTBAMHU PACCMaTPHBAEMbIX 00BEKTOB

1,3

17

OnuceIBaTh peajbHbIC CUTyallUd Ha SA3BIKEC I'COMETPUH, UCCICAO0BATH IIOCTPO-
C€HHBIC MOJCJIHU C HUCHOJIB30BAHUEM I'€OMETPUYECKHUX TIOHATUN U TEOpEM, pe-
1IaTh NPAKTUYCCKHUE 3a4a4U, CBA3AHHBIC C HAXOXIACHUEM I'€OMETPUUYCCKUX BE-
JINYUH

18

AHaTM3UpOBaTh pealbHbIC YHCIOBBIC TAHHBIC, NIPEICTABICHHBIE B TabIMIAX,
Ha JMarpaMmax, rpadukax

19

Pemats mpaxktuueckue 3a1auu, TpeOyIOIIMe CHCTEMAaTHYeCKOro rnepedopa Ba-
PMAHTOB; CPaBHUBATh INAHCHI HACTYIUIEHUS CIIy4alHBIX COOBITUH, OIIEHUBAThH
BEPOSITHOCTH CIIy4aiHOTO COOBITHS, COMOCTaBIATh M MCCIENOBATh MOJEIH
peanbHOMH CUTyalHeH ¢ UCIIONIB30BaHUEM alllapaTa BEPOSTHOCTH M CTATUCTHKH

20

OcymIecTBIATh NPAKTHYECKUE PAacyeThl 110 (POPMYJIaM, COCTABIIATh HECIIOKHBIE
(hOopMyITBI, BEIpXKAOLINE 3aBHCHMOCTH MKy BETHYNHAMA

Yacrtp 2

Monyab «Aaredpa»

21

VYMeTh BBINONHATE MPEoOpPa3OBaHUs ANreOPaNYecKUX BBIPAXKEHUH, pelIaTh
YPaBHEHU, HEPAaBEHCTBA M MX CHCTEMBI, CTPOUTh U YHTATh IpaduKu QyHKIMi

22

VYMeTh BBHINONHATH IMpeoOpa3oBaHUs anreOpandecKuX BBIPAXKEHHH, pelaTh
YpaBHEHUsI, HEPABEHCTBA U X CUCTEMBbI, CTPOMTb M YUTaTh rpaduKH HyHKIHU,
CTPOMTH U UCCIIEIOBATH IPOCTEHIIINE MATEMAaTHIECKUE MOJICITH

3,7

23

YMeTh BBHINONHATH IMPeoOpa3oBaHUs anreOpandecKuX BBIPAKEHHH, pelaTh
YpaBHEHUsI, HEPABEHCTBA U UX CHCTEMBI, CTPOMTb M YUTaTh rpaduKH HyHKIHUI,
CTPOMTH U UCCIIEIOBATH NIPOCTEHIIINE MATEMAaTHIECKUE MOJICITH

W

AN RN |0
})IW

4,2

Monyab «I'eomeTpus»

24

VMETh BBINONHATH AEHCTBHSA ¢ TEOMETPHUIECKUMH QHUIypaMHu, KOOPJAUHATAMH U
BEKTOPAMU

25

IIpoBoauTh JOKa3aTenbHBIE PACCyXKICHHS NP PEHICHWH 3aad, OLICHMBAaTh
JIOTHYECKYI0 NPaBHIBHOCTh PACCYXKIECHMH, DPacIo3HaBaTh OIIMOOYHbBIE 3a-
KIIIOUEHHS

26

YMeTb BBIIOIHATH AEHCTBHUS C F€OMETPUUECKUMHU (PUTypaMu, KOOPIUHATAMU U
BEKTOpPAMH

~

Bcero 3amanuii — 26; 3 HUX

10 THITY 3aJaHUi: 3alaHUil ¢ KpaTKUM OTBeTOM — 20, 3a/laHU ¢ pa3BEepHYTHIM OTBETOM — 6;

10 ypoBHIO ciokHocTu: b —20; I1—4; B — 2.
MaxkcuManbHBIH IepBUYHBIN 0aiT 3a padoty — 32.
Obuiee BpeMs BBIITOIHEHHUs paboThl — 235 MUHYT.
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