MPOEKT

I'ocynapcTBeHHass HTOroBast aTTecTalus MO 00pa3oBaTEJbLHBIM
NporpaMMaM OCHOBHOI'0 00111ero o6pasosanust B ¢popme
OCHOBHOTO IOCyAapCTBEeHHOr0 3k3amMeHa (OI'J)

JeMOHCTpPaLlMOHHBIN BApDHAHT
KOHTPOJIBHBIX U3MEPUTEIBHBIX MAaTEPUAIIOB JIsl TPOBECHUS
B 2019 rogy 0CHOBHOrO rocy1apCTBEHHOT'O IK3aMEHa
no MATEMATUKE

noaroTosiieH dexeparbHBIM TOCYAapCTBEHHBIM OI0IKETHBIM
. HaY4HbIM YUPEXICHUEM .
«DEJEPAJIBHBIM UHCTUTYT IIEJATI' O MTYECKNX U3MEPEHUN»
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JleMOHCTpPaLIMOHHBIN BADHAHT
KOHTPOJIbHBIX U3MEPUTEJILHBIX MATEPUAJIOB /ISl IPOBEACHHS
B 2019 roxy 0CHOBHOI0 rocyapcTBEHHOI0 3K3aMeHa
no MATEMATHKE

IlosicHeHHsl K A€MOHCTPALMOHHOMY BAPHAHTY 3K3aMEHALUOHHOMH PadoThl

IIpu o3HAKOMIIEHHH C AEMOHCTpalMOHHBIM BapranToM 2019 r. cnenyer uMeTh
B BUJY, YTO 3aJlaHUs, BKIFOUEHHBIC B IEMOHCTPALIMOHHBINA BapHaHT, HE OTPaXKalOT
BCEX DOJIEMCHTOB COIEPXKAHUS, KOTOpBe OYyIOyT TpPOBEPATHCA C IIOMOIIBIO
BapuanTtoB KM B 2019 r. ITonHbli nepeueHb 3JIEMEHTOB COAEP)KaHUs, KOTOPbIE
MOTYT KOHTpoJiupoBaThcsi Ha 3k3ameHe 2019 r., mpuBeaén B Komudukarope
3IIEMEHTOB COJIEp)KaHUS U TPeOOBaHUI K yPOBHIO IMOJTOTOBKU OOYYAIOIIUXCS JUIs
IIPOBEJICHHUS OCHOBHOI'O I'OCYAApPCTBEHHOIO 3K3aMEHA, Pa3MEIEHHOM Ha CaiTe:
www.fipi.ru.

JIeMOHCTpallMOHHBIM BapHaHT MpeJHAa3HaueH s TOro, 4YroOBl JaThb
BO3MOXHOCTh JTIO0OOMY YYacTHHKY O5K3aMEHa M IIHPOKOH OOIIECTBEHHOCTH
COCTaBUTH TPEACTABICHHE O CTPYKType Oymymieidl 3K3aMEHAI[MOHHOH pPaboTEI,
KoJM4ecTBe U (hopMe 3aaHuM, a Takke 00 NX ypoBHE CIOKHOCTHU. [IpuBenéHHbIC
KPUTEPUU OICHUBAHHUSA BBINONHEHUS 3aJaHUi C Pa3BEPHYTHIM  OTBETOM,
BKJTFOYEHHBIE B 3TOT BAPHUAHT, ITO3BOJIAT COCTABHUTH NPEICTAaBICHIE O TPEOOBAHMAX
K IIOJIHOTE U IIPaBUJILHOCTH 3alIMCH Pa3BEPHYTOrO OTBETA.

OTH cBefieHHs JAlOT BBHITYCKHHKAM BO3MOXHOCTb BBIPAOOTaTh CTPATEruio
HOATOTOBKH K C/lade IK3aMEeHa 110 MaTeMaTHKe.
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JdemoncTpanuonnbiii Bapuant 2019 roaa

HNHcTpyKkums no BbINOJIHEHUIO Pad0ThI

Ok3aMeHalMoHHAs paboTa COCTOMT W3 JIBYX MOAyiel: «Amnredpay u
«"eomerpusi». Beero B pabore 26 3amanuii. Monyns «Anrebpa» couxepxut 17
3amaHuil: B yactu 1 — 14 3aganuii; B yactu 2 — 3 3ananus. Moayinp «I'eomerpus»
conepXuT 9 3amanmii: B yacti 1| — 6 3aganuii; B uactu 2 — 3 3amaHus.

Ha BeImonHeHue sSK3aMEeHAllMOHHOI paboThl MO MaTeMaTHKE OTBOIWUTCS
3 yaca 55 muHyT (235 MHUHYT).

OtBeTHI K 3amanusaM 2, 3, 14 3anummure B 61ank orBeToB Ne 1 B BHIE OHOM
IUQPBI, KOTOPast COOTBETCTBYET HOMEPY NPABHIBLHOTO OTBETA.

Jns  ocTanmbHBIX 3ajaHM 4acTM | OTBETOM SBNIAETCS YMCIO WIH
nocieaoBaTeNibHOCTh UGp. OTBET 3aMUIIMTE B TMOJIE OTBETA B TEKCTE PadOThI,
a 3areM nepeHecure B OmaHK orBeroB Ne 1. Ecnm momyummack OOBIKHOBEHHAs
JIpoOb, OTBET 3AIHIINTE B BUAC JCCATHIHOM.

Pemiennst 3amaHuii yactTd 2 M OTBETHl K HUM 3allMIIUTE Ha OJaHKe
otBeToB Ne 2. 3amaHusi MOKHO BBITIOJHSTH B JIFOOOM MOPSIAKE, HAYMHAS C 0000
Moyist. TeKCT 3aaHus IEPENHUCHIBaTh HE HAI0, HEOOXOIUMO TOJBKO yKa3aTh ero
HOMeEp.

CHayasna BBHITIOJNHSHTE 3amaHus yactu 1. Hauate coBeTyeM ¢ Tex 3ajgaHMid,
KOTOpBIe BBI3BIBAIOT y Bac MeHbIe 3aTpyJHEHH, 3aTeM MEepPEeXOJuTe K IPyTuM
3amaHusaM. Jlyis 5KOHOMHMH BpPEMEHH IpOITyCKaiiTe 3ajjaHue, KOTOpoe He yaaércs
BBINOJIHUTE Cpa3y, U MepexoauTe K cienyromemy. Ecnu y Bac octanercs Bpems,
BbI cMOXeTe BEpHYTBCS K IPOMYIIEHHBIM 3aJaHUSM.

Bce 6manku EI'D 3amonHSAIOTCS SpKUMH YEPHBIME YepHIIIaMH. JomyckaeTcs
HCIIOJIb30BaHKE T€JIEBON WIN KallWIIIIPHON PYUKH.

IIpu  BbimomHeHnu vacTh 1  Bce  HEOOXOAWMBIE  BBIYMCIIECHUS,
npeoOpa3oBaHus BHIONHSANTE B YepHOBUKE. 3alMCH B YepHOBHKe, a TaKKe B
TeKCTe KOHTPOJIbHBIX H3MEPHUTEeJbHBIX MAaTepHAJIOB He YYUTBHIBAIOTCS NPH
OLICHHBAHUH Pa0OTHI.

Ecnu 3amaHue coAep)kKuT PUCYHOK, TO Ha HEM HENOCPEICTBEHHO B TEKCTE
paboOThl MOXXHO BBHITIONHATH HeoOXomuMmble Bam moctpoenms. Pexomenmyem
BHHUMATEIJIbHO YUTATh YCJIOBHE U MPOBOAUTH IPOBEPKY MOJYYEHHOT'O OTBETA.

IIpu BbImonHeHHH paboTel BBl MOXeETe BOCIOJIB30BATHCS CHPaBOYHBIMU
MaTepuanaMu, BeIJaHHBIMU BMecTe ¢ BapuanToM KUM.

bannbl, nmonmyuennsle Bamu 3a BBIOMHEHHBIE 3alaHUs, CYMMHUPYIOTCS.
[TocrapaiiTech BBINOJIHUTH KaK MOXXHO OOJIbllle 3aJaHuii 1 HaOparb HauOoJblee
KOJINYECTBO OaNIOB.

ITocne 3aBepuieHust paboOTHI MPOBEPHTE, YTO OTBET HA Ka)XJ0€ 3aJaHUE B
6markax oTBeToB Ne 1 1 Ne 2 3ammcaH 1moJ| MpaBHIBHEIM HOMEPOM.

Kenaem ycnexa!
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Yacrp 1

Omeemamu Kk 3a0anuam  1-20 aenawmces  yugpa, uucio unu
nocnedosamenvHocmy  yu@gp, komopvie caedyem 3anucamv ¢ bIAHK
OTBETOB MNe 1 cnpasa om Homepa coOmeemcmeyouiezo 3a0aHus, Ha4uHas
¢ nepeoii knemouxku. Ecnu omeemom agnnemca nocnedoeamenvnocmsy yugp,
mo 3anuwiume eé 0e3 npoodenos, 3anAmMLIX U _Opy2UX OONOTHUMETbHBIX
cumeonos. Kaxcovtt cumeon nuwiume 6 O0mOenbHOU Klemouke 6
COOmeemcmeuu ¢ RPUGEOEHHLIMU 6 H1anKe obpazyamu.

‘ Mooynwy «Anzedpay

. 1
HaiinuTte 3HaueHue BeIpaKeHUs Z+0,07.

OTBeT:

B Tabnumue npuBeneHsl HOpMATUBHI Mo Oery Ha 30 METpOB Ui ydalluxcs
9 kracca.

Manpuuku JleBouku
OTMmeTKa «5» «4» «3» «5» «4» «3»
Bpewmsi, cekyHapt 4,6 4.9 5,3 5,0 5,5 5,9

Kakyto 0TMeTKy MOydnT AeBOYKA, IPOOEKABIITAS 3Ty AUCTAHIINIO 32 5,62 CeKyHIIBI?

1) ormetka «5» 2) oTMeTKa «4»
3) ormetka «3» 4) HOpPMATUB HE BBHIOJIHEH

OTBeT: D

Ha xoopauHaTHOU NpsAMON OTMEUEHa TOUKa A.

| Py [
I e I

0 A 10

H3BeCTHO, UTO OHAa COOTBCTCTBYCT OOAHOMY H3 IwIeTI)IpéX YKa3aHHbBIX HHXC YHCCII.
KaKOMy N3 YHUCCJI COOTBETCTBYCT TOUKA A?

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

OTBeT: D
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IIl Haiinure 3nauenue Beipaxenus v 45 -+ 605 .

OrtBeT:

Ha rpaduke m3oOpaskeHa 3aBUCHMOCTH aTMOC(EPHOTO MaBIECHHS OT BBICOTHI
HaJ ypoBHeM Mopsa. Ha ropuszoHTanbHOH OocHM OTMeYEHa BBICOTAa HAJ YpOBHEM
MOpsA B KHMJIOMETpax, Ha BEPTUKAIbHOW — JaBIE€HHE B MUIIMMETPax PTYTHOTO
cronba. Ompenmenure 1o TpaduKy, Ha KaKOH BBICOTE aTMOC(EPHOE IaBICHHE
paBHO 620 MIJUTIMETPaM PTYTHOTO cToy10a. OTBET HaiiTe B KHWIOMETPax.

A
800 :

700
600
500
400
300
200
100

0

OrtBeT:

2
E Pemure ypaBrenune x~ +x—12=0.
Ecnu ypaBHeHne umeer Oosiee OJHOTO KOpHs, B OTBET 3alMIINTE OOJBIINAN

13 KOpHEH.

OrtBerT:
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CroumocTh Tpoe3fia B 3nekTporoesne coctaiser 198 pyoneit. IIkonbHukam
npenoctaBiasercs ckuaka 50%. Cxompko pyOmelt Oyner CTOHTh TPOE3n
JUTst 4 B3pOCIbIX U 12 HIKOJBHUKOB?

OTBeT:

Ha nuarpamme moxasaHo cofepkaHHE MUTATENbHBIX BEILECTB B CYIIEHBIX OENbIX
rpudax.
rpuOH

mﬂ] Oenku
= e
N

% YTIEBOIBI
G
& g npoyee*

* K Mpo4YeMy OTHOCATCA BOAA, BATAMUHBI 1 MUHCPAJIbHBIC BCIICCTBA.

Kakue u3 cneayromux yTBepKIeHH BepHbI?

1) B 1000 rpammax rpudoB comepxutest mpuMepHo 360 T OeKoB.

2) B 1000 rpamMmax rpuboB cofiepkutcs npuMepHo 240 T yriieBo0B.
3) B 1000 rpammax rpuOoB copepkuTcst mpuMepHO 160 r )KUpOB.

4) B 1000 rpammax rpuboB comepkurcs mpuMepHo 500 T XKHpOB, OENKOB

U YIJICBOJOB.

B otBer 3amummte HOMEpa BBHIOPAHHBIX YTBEPXKIACHHUN Oe3 MpoOeNoB, 3aIsThIX
U IPYTHX IOMOTHUTEIBHBIX CHMBOJIOB.

OTBeT:

Ha Tapenke nexxat mupokKu, OJMHAKOBbIE Ha BUA: 4 C MsCOM, § C KalycTOH
u 3 c s6moxamu. Ilers Hayran BelOMpaeT oauH mupoxoK. Haifoure BeposSTHOCTH
TOTO, 9TO TIMPOKOK OKAKETCS C SIOJIOKAMH.

OrtBeT:

© 2019 ®enepanbHast ciyx0a o Hag30py B cdepe obpazoBanust u Hayku Poccniickoit @eneparmu




Maremaruka. 9 xiacce JlemoHcTpanyonHslii Bapuant 2019r. -7/ 16

VYcTaHOBHTE COOTBETCTBHE MEXIy TpadukaMu GYHKIHN u (HOPMyIaMH, KOTOPBIE
UX 33/1af0T.

I'PA®UKUN
A) N4 ; b) y 1\ B) Y
\
\ /
1 1 - 1
0 X T 0 X 0 X
\
|
T
GOPMVIJIbL
1y y=x’ 2) y=2 3) y=2
) ) ¥=3 ) v=s
B tabnune nox kaxaoi OyKBO# yKa)XUTe COOTBETCTBYIOIIUI HOMED.
A|B|B
Orger:

B mocienoBaTebHOCTH YHCENT MEPBOE YMCIO PABHO 6, a KaXI0€ CIEAyIoIIee
Gombine peapayniero Ha 4. HaliquTe naTHaAIATOE YHCIIO.

OTBeT:

5a—9b°

5 npu a=9, b=36.

Haiigure 3HaueHne BoipaskeHus 9b +

OTBeT:

UroObl mepeBecTHM 3HAUCHHWE TeMIepaTypbl Mo Imkame llemscmsts B mmkaimy
@apenreiita, nons3yoTces dopmynoi ¢ =1,8t¢-+32, rne t- — Temmeparypa
B rpaaycax llenmbcus, ¢ — Temmeparypa B rpanycax ®apenreiita. CKOIbKUM
rpamycam Mo mkane dapeHreiita COOTBETCTBYeT —25 Tpaxycos mo mxkare Lienscns?

OrtBeT:
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Vxkaxure peuI€HuEe CUCTCMbI HCPABCHCTB

x+2,6<0,
x+521.
) & S - z ZA Z L
D -2,6 —4 x 3 -4 26 x
& % - iz A -
T 2% X 4) 26 X

Mooynw «I'eomempusn

HaxmoHHast Kpblllla yCTaHOBJICHa HAa TPEX BEPTHKAIBHBIX OIIOpax, OCHOBAHHS
KOTOPBIX PAacloj0oKeHbl Ha OAHON mpsiMoi. CpelqHss omopa CTOMUT IOCEpeAnHE
MeXay Majaod W Ooublioi omopamu (cM. puc.). Beicora manoit onopsl 1,7 M,
BBICOTa cpenHeil onopsr 2,1 M. Haiinure BeIcOoTy Gombmoii omopsl. OTBeT maiite
B METpax.

KpBbII1Ia

1,7m

OTBeT:

B paBHoGenpenHoMm Tpeyronpuuke ABC c¢ ocHoBanmeM AC B
BHeIIHMH yron npu BepmmHe C paseH 123°. Haiiaure
BennuuHy yria BAC. OTBer naiite B rpagycax.

OTBeT: . A C
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Haiinure anuHy XOpabl OKpY:KHOCTU paauycoM 13, eciu
paccTosiHUE OT LIEHTPa OKPY>KHOCTH JI0 XOPAbI PABHO 5.

Orger:
Haiimute tutomans Tpamenuu, W300paxEHHON 7
Ha PUCYHKE.
12
. [ ]
Orger: . 9 12

Haiimute TaHTeHC OCTPOTO yIina, H300paKEHHOTO Ha PUCYHKE.

OTBeT:

Kakue u3 cnenyromux yTBepxKIeHUNH BEpHbI?

1) UYepes Touky, He IeXaIlyl0 Ha JAHHOW INPAMOMN, MOKHO IIPOBECTH IPAMYIO,
HapajuleibHyI0 3TOH MPSIMOH.

2) Tpeyronenuk co cropoHamu 1, 2, 4 cymecTsyer.

3) B mrobom mapamenorpamMMe ecTh Ba PaBHBIX yIJIa.

B otBer 3anumure HOMCEpa BLI6paHHBIX yTBep)KI[eHPIfI oe3 np06en03, 3alIAThIX
" ApYyrux AOIIOJIHUTEIbHBIX CUMBOJIOB.

OTBeT:

He 3a06yobme nepenecmu 6ce omeemvl 6 OnanKk omeemos Ne 1
6 coomeemcmeuu ¢ UHCIPYKUuel no bINOIHEHUIO padombl.

Ilposepome, umo Kaxcovlii Omeéem 3ANUCAH 6 CHMPOKE C HOMEPOM
COOmMEemMcmayou|ez0 3a0anu.
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Yacrtb 2

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

‘ Mooynv «Anzeopay

Pewnte ypaBHeHHe X = (4x-5) 2

Pr160s1OB B 5 4acoB yTpa Ha MOTOPHOH JIOAKE OTIPABHJICS OT NMPUCTAHU MPOTUB
TEUCHUS PEKH, 4Yepe3 HEKOTOpoe BpeMs OpocHil SKOpb, 2 daca JIOBHI PEIOY
n BepHyJcs obpatHo B 10 wacoB yTpa Toro xe nmHiA. Ha kakoe paccrosHue
OT TpPUCTAaHM OH OTIUIBUI, €CIM CKOPOCTh TEUCHHS PEKH paBHa 2 KM/d,
a cCOOCTBEHHAsI CKOPOCTB JIOAKH 6 KM/4?

. x* =132 +36
[Toctpoiite rpaduk QyHKIHH y:m U OIpEHENIUTE, IPU KaKUX

3HAUEHMSIX ¢ MpsMasl ¥ =c HUMeeT ¢ Ipa)ikoM POBHO OJHY OOLIYIO TOUKY.

’ Mooynv «I'eomempusn»

B npsimoyronsHoMm TpeyroisHuke ABC ¢ npsiMbiM yriioM C W3BECTHBI KaTeThl:
AC =6, BC =8. Haitnure mennany CK 3TOro TpeyroabHHUKA.

B mapamnenorpamme ABCD Touka E — cepenuHa CTOpoHBI AB . I3BecTHO, 4TO
EC=ED. JlokaxxuTe, 4TO AaHHbII apajjieaorpaMM — IPSIMOYTOJIbHUK.

OcHoBanue AC paBHOOenpeHHoro TpeyroibHuka ABC paBHO 12. OKpy>KHOCTH
pagmyca § ¢ LEHTPOM BHE 3TOr0 TPEYTOJIbHHUKA KacaeTcs MPOAOIKEHUI OOKOBBIX
CTOPOH TPeyroJbHUKa U KacaeTcs ocHoBaHus AC . Halinute panuyc okpyKHOCTH,
BIIMCAHHOH B TpeyroiabHuk ABC.

Ilposepobme, umo Kaxcovlii omeem 3ANUCAH  PAOOM C  HOMEPOM
COOMEEMCMEYIOU|e20 3a0aHUsL.

© 2019 ®enepanbHast ciyx0a o Hag30py B cdepe obpazoBanust u Hayku Poccniickoit @eneparmu




Martemaruka. 9 knacc JemoHcrpanuonnblii Bapuant 2019 .- 11/ 16

Cucrema oOleHUBAHUSA IK3aMEHAIIMOHHOI padoThI MO MaTeMaTHKe
Yactb 1

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

Homep 3ananns | IlpaBuibHbIi OTBET
1 0,32
2 3
3 2
4 165
5 1,5
6 3
7 1980
8 12; 21
9 0,2
10 132
11 62
12 1,25
13 -13
14 2
15 2,5
16 57
17 24
18 168
19 2
20 13; 31
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Yacrsp 2

Pemienusi u kpuTepHH OLCHUBAHMA 32JaHUI ¢ Pa3BEPHYTHIM 0TBETOM
Moayanb «Aaredpa»

Pewmre ypabHeHue x = (4x-5) 2

Pemenue.
Hcxongnoe ypaBHEHHE IPUBOIUTCS K BUAY:

(x2 —4x+5)(x2 +4x—5)=0.

2 .
VYpaBaenue x~ —4x+5=0 He uMeeT KOpHEA.

VYpaBHeHHE x% +4x—5=0 nmeer kopHHu —5 u 1.
Otet: —5; 1.

babt CopnepxaHue KpuTepus

2 |OGOCHOBaHHO MONTYYCH BEPHBIN OTBET

Pemenrie noBefeHO 1O KOHLA, HO JOMYIIEHAa ONUCKa MM OIIMOKa
1 BBIYMCIIUTENIFHOTO XapakTepa, ¢ €€ y4€ToM JanbHEWIIne [Iaru
BBITIOJTHEHBI BEPHO

Pemienure He COOTBETCTBYET HM OJHOMY U3 KPUTEPUEB, IEPEUHCICHHBIX
BBIIIIE

0

2 Maxcumanvrviil 6aun

Pr160s1OB B 5 4acoB yTpa Ha MOTOPHOH JIOAKE OTIPABHIICS OT NMPUCTAHU MPOTUB
TEUCHUS PEKH, 4Yepe3 HEKOTOpoe BpeMs OpocHil SKOpb, 2 daca JIOBHI PEIOY
n BepHyJcs obpatHo B 10 wacoB yTpa Toro ke mHiA. Ha kakoe paccrosHue
OT TNPUCTAHH OH OTIUIBUI, €CJIH CKOPOCTh PEKH paBHAa 2 KM/4, a COOCTBEHHAs
CKOpOCTbH JIOAKH 6 KM/4?

Pemenmue.

ITycth MckoMoe paccTosiHuE paBHO X KM. CKOPOCTb JIOAKH MPH ABUKEHUHM IPOTUB
TEYCHHUsS paBHA 4 KM/4, TPH JBHWKCHUU IO TEUCHHIO paBHa 8 kM/4. Bpews,
32 KOTOpO€ JIOKA IOIUIBIBET OT MECTa OTIpPAaBIEHHUS N0 MecTa Ha3HAYeHUS

X X
1 00paTHO, pPaBHO (Z+§J qaca. U3 ycioBus 3amaum CliemyeT, Y4TO 3TO BpeMs

X X
paBHo 3 yacam. CocTaBUM ypaBHEHHE: 7 + 3 =3.

PemunB ypaBHeHHE, TOTYYUM x = 8.
OTBeT: 8 KM.
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bannst CopnepxaHue KpUTepus

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

1 Xon pelleHUs BEpHBbIM, BCE €ro HIard MIPUCYTCTBYIOT, HO [JOIYLIEHA
OIUCKA WK OUIMOKA BHIYUCIUTEIBHOIO XapaKkTepa

Pemienue He COOTBETCTBYET HM OJHOMY U3 KPUTEPUEB, IEPEUHCICHHBIX
BBIIIE

2 Maxcumanvnviil 6ann

4_12.2
IMoctpoiite Tpadux QGyHKIHIH y:M U OIpelenuTe, HOpU KaKHX

(x=3)(x+2)

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

Pemenue.
Paznoxxum gucnuTenb Apodr Ha MHOXKHTEIH:

X 1327 436 = (x* —4)(x* —9) = (x—2)(x+2)(x=3)(x+3).

Ipu x#—2 u x#3 GYHKIUSI TPUHUMAET BULI:

y=x’+x-6,
eé rpapuk — mapabona, H3 KOTOPOH ¥
BbIKONIOTHI ToukH (—2;—4) u (3;6) =6 | J
b b . i
Ipsimast y =c uMeeT ¢ TpaduKOM POBHO OJIHY !

Y — 2
00IIyI0 TOYKY JHOO TOTHa, KOrga MpPOXOIHT y=x+x-6
gepe3 BepUIMHY Mapabousl, 100 TOTaa, Korna 1 |
nepecekaeT mapaboiy B JABYX TOYKax, OJHA S0l 1/ 3 X
U3 KOTOPBIX — BBIKONOTas. BepmmHa |
niapaGons nmeet koopaunatsl (—0,5;-6,25). Y=—4 '\

[Tosromy ¢=-6,25, c=—4 mm c=6. y=—6,25\

OtBet: ¢=—-6,25; c=—4; c=6.

banbt ConepxaHue KpUTEpUs
2 I'paduk mOCTPOCH BEpHO, BEPHO HAMICHBI HCKOMbBIC 3HAUCHHSI [TApAMETPa
1 I'padhuk MOCTPOCH BEpHO, HO MCKOMBIC 3HAUYCHHUS IapaMeTpa HalIeHbI

HEBEPHO WM HE HalJeHBI

0 Pemenue He COOTBETCTBYCT HU OJHOMY H3 KPUTCPUCB, INCPCUUCICHHBIX
BBIIIC

2 Maxcumanvruviii 6ann
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Moayab «I'eomeTpusi»

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

C
A K B

Pemenue.

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

OrtBer: 5.
Bannst CopnepxaHue KpuTepus
5 XoJ pelIeHusl BEPHBIH, BCe €ro 1Iard BBIIOIHEHB! IPaBUIbHO, IOIyYEH
BEpHBII OTBET
1 XoJ pelIeHusl BEPHbIH, BCE €ro IIaru BbINOJHEHbI NPABUIbHO, HO JaHBI
HETOJIHbIE O0BSCHEHUS WM AOMYyIIEeHa OJTHA BEIYMCIUTENbHAS OIINOKa
0 PemieHre He COOTBETCTBYET HU OJHOMY U3 KPUTEPHUEB, NEPEUHUCIECHHBIX
BBIILIE
2 Maxkcumanvnuiii 6ann

B napamnenorpamme ABCD Touka E — cepenuHa cTOpoHbl AB. I3BecTHO, 4TO
EC = ED. [lokaxuTe, 4TO JaHHBIH MapajjieIorpaMM — MPSIMOYTOJIbHUK.

Jlokas3arennCTBo. B C
Tpeyronsauku BEC u AED paBHBI 110 TPEM CTOPOHAM.

3Hauut, yriel CBE u DAE paBHbl. Tak Kak uX cymma E

paBHa 180°, TO yrmel paBHbl 90°. Takoi

napajjieaorpaMM — IPSAMOYTOJIbHHUK.

baer CopnepxaHue KpUTepus

2 HOKaSaTCJ'IBCTBO BCPHOC, BCC IIaru 000CHOBAHEI

1 JI0oka3aTenbCTBO B IIENIOM BEPHOE, HO COJICPIKUAT HETOYHOCTH

Pemienne He COOTBETCTBYET HM OJHOMY U3 KPUTEPUEB, IEPEUHCICHHBIX
BBIIIIE

2 Maxcumanvuwiit 6ann
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OcHoBanne AC paBHOOenpeHHOTO TpeyronsHuka ABC paBHO 12. OKpYXHOCTBH
paanyca 8 ¢ HEHTPOM BHE 3TOTO TPEYroJbHHMKA KacaeTcs MPOJOJDKCHUH OOKOBBIX
CTOPOH TpeyroyibHUKa U Kacaercs ocHoBanust AC . Haitnure paauyc okpys>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

yriaoB, 3Hauur, yron OAQ  mOpsMoi.

U3 mpsamoyrompHoro TpeyrompHuka OAQ  momyuyaem: AM 2=MQ-MO.
CriemoBaTenbHO,

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

2 |Xopx pelieHus BEpHBIN, MOITY4YEeH BEPHBII OTBET

1 Xom peuieHHs BepHBI, BCE €ro IIard MPUCYTCTBYIOT, HO JOIyILICHA
OITMCKA MJIH OIMHOKA BBIYKMCIUTEIFHOTO XapakTepa

Pemenue ne COOTBCTCTBYCT HU OAHOMY U3 KPHUTCPUCB, NNEPECUHUCIICHHBIX
BBIIIC

2 Maxcumanvroiil 6aun
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B coorBerctBum ¢ IlopsakoM TNPOBEOEHHS TOCYNapCTBEHHONH HTOTOBOM
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. Dx3aMcHanMOHHBIE pabOTHI TPOBEPSIOTCS JBYMS OKCIIEPTaMH.
ITo pesynpraTaM NPOBEPKH IKCIEPTHl HE3aBHCUMO JIPYT OT JApyra BBICTaBISIOT
Ganmsl 3a KaXABI OTBET Ha 3aIaHUS SK3aMEHAMOHHOW paboTeL.. B ciyuae
CYIIIECTBEHHOTO pAacXOXKAEHWs B Oamrax, BBICTABICHHBIX IBYMS OAKCIEPTaMH,
Ha3HayaeTcsl TpeThs mpoBepka. CylIeCTBEHHOE pPacXoxJIeHue B Oamax
ONpefeNeH0 B KPHUTEPHAX OIEHHBAaHHA II0 COOTBETCTBYIOUIEMY YydeOHOMY
IpeMETYy.

Tpetnii SkcnepT Ha3HAa4aeTcs MpeaceareNieM IPEeIMETHOH KOMHCCHH
U3 4Kcla dKCIEePTOB, paHee He MPOBEPSBIINX YK3aMEHAI[OHHYIO paboTy.

TpetbeMy  okcmepTy — mpenocTaBisercss uHpopMmamms o Oamiax,
BBICTABJICHHBIX JKCIIEPTAMH, paHee IPOBEPSABIINMH 3K3aMEHAIMOHHYIO padoTy
oOydaromierocsi. bambl, BBICTAaBIEHHBIE TPETBUM  OKCIEPTOM,  ABIAIOTCA
OKOHYATeIbHBIMI». CyIIeCTBEHHBIMH CUHTAIOTCS CIEAYIOLINE PACXOKICHUS:

1) pacxoxgeHne B Oamngax, BBICTABICHHBIX JBYMsS OKCIEepTaMH 32
BBINIOJIHEHUE JFOOOTO M3 3ajaHMii, B 2 Oamia. B sTtom ciydae Tpermit skcmept
IpOBepsieT OTBET TOJNBKO HAa TO 3aJaHHE, KOTOpPOE OBUIO OLEHEHO JBYMs
9KCTIEPTaMH CO CTONb CYIIECTBEHHBIM PACX0XKICHHEM.

2) pacXo)KAeHHs SKCIIepPTOB IPH OIEHWBAHMU JABYX WM Ooliee 3aJaHUH B
9K3aMEHAIMOHHON paboTe. B 3TOM ciydae TpeTuii sKcnepT nmpoBepsieT OTBETHI HA
BCE 3aJ]aHus C pa3BEPHYTHIM OTBETOM 2 1-26.
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NMPOEKT

T'ocynapcTBeHHasi NTOrOBasi ATTECTAIUS 10 00Pa30BaATENbHBIM
MPOrpaMMamM 0OCHOBHOI0 0011ero oopazoBanus B popme
OCHOBHOT0 I'OCYyJapCTBEHHOI0 3k3ameHa (OI'J)

Komuduxarop
TPeOOBAHMIi K YPOBHIO NOATOTOBKHU 00y4al0IIMXCH ISl
NPOBeICHUSI OCHOBHOI'O rOCYJAapCTBEHHOI0 YK3aMeHa 110
MATEMATHKE

nioaroroiieH denepanbHBIM rOCyIapCTBEHHBIM OOIKETHBIM
. HAYYHBIM YUPEKICHUEM .
«OEJIEPAJIBHBINM UHCTUTYT HNEJAT OI'MYECKUX U3MEPEHUW»

Marematuka. 9 Kmacc 2

Koaudukarop tpedoBanmii K ypoBHIO IOAr0TOBKHU 00y4aKOIMUXCH A1
TPOBeIEHNsI OCHOBHOTI'0 rocyaapcTBeHHOro sxk3amena 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
MOKa3aTeIsIMM U KOPHEH; BBIUHMCIIATH 3HAYEHMS YHCIIOBBIX BBIPAKEHMI;
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 (OPMyIbI 1O 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 YU CIIOBBIMH
TI0CJICIOBATCIIBHOCTAMMU

4.6

PacnosnaBath apu)MeTHIECKHE ¥ TEOMETPUIECKHE TPOTPECCHH; 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
BENWYHH (IJIMH, YTIIOB, IUIOMIaeH)

52

PacmozHaBaTe reomerpudueckue (UTyphl Ha TIIOCKOCTH, Pa3lnuyaTh HX
B3aMMHOE pACIOJOXKEHHE, H300paxaTh reoMeTpuueckue (QUrypsl;
BBITIOJIHATH YEPTEXKH 10 YCIOBHIO 3aJa49H

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, YPaBHEHHS 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 mpakTHyeckue 3a1auu, TpeOyoLe CHCTEMaTHIecKoro nepedopa
BapUAHTOB; CPAaBHMUBATH IUAHCHl HACTYIUICHHS CIy4ailHBIX COOBITHIA,
OLICHMBATH BEPOSTHOCTH CJIy4YailHOrOo COOBITUS, COIOCTABIATH U
MCCIIeI0BaTh MOZICIIM peallbHOM CUTyalueil ¢ HCIoNIb30BaHUEM arapara
BEPOSITHOCTH M CTATHCTHKU

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

HW3Bnekatb  CTATHCTUYECKYI0O 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
TOTOBBIC 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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NMPOEKT

TocynapcTBeHHast UTOTOBasi ATTECTAIMA 10 00pa30BaTEIbHBIM
NMporpaMMaM OCHOBHOI'0 001Iero oopa3oBaHus B (popme
OCHOBHOTI0 IOCyJAapcTBEHHOr0 3k3aMeHa (OI'J)

Koxugpuxarop
3JIEMEHTOB COJAEPKAHMUA JJIA IPOBEeJeHUs OCHOBHOIO
rocyaapcTseHHoro s3xk3amena no MATEMATHUKE

noaroToByieH dexeparbHbIM TOCYJaPCTBEHHBIM OI0KETHBIM
. Hay4YHBIM yUPEKICHUEM .
«DEJEPAJIBHBIM UHCTUTYT NEAAT OT'MYECKUX U3MEPEHN W

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 coaepikaHMsl O MAaTeMaTHKE COCTaBJICH Ha ocHOBe O0s3aTelbHOro
MHHHMYMa COJIEpPXKaHHsI OCHOBHBIX 00pa30BaTENbHbIX porpaMM U TpeGoBaHUH K YPOBHIO ITOJATOTOBKH
BBIITyCKHUKOB OCHOBHOH IIKOJBI (TIprka3 MunoOpa3oBanus Poccun ot 05.03.2004 Ne 1089 «O6 yTBep-
KICHUH (elepalbHOr0 KOMIIOHEHTA IOCYAapCTBEHHBIX CTaHJAPTOB HAYAIBHOTO OOLIEro, OCHOBHOTO
o011ero u cpeHero (MOJHOro) o0IIero 00pa3oBaHUsD).

B nepBoM cronbue TabuHIB! yKa3aHbl KOJBI pa3AenoB 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 Pa3JIOKCHUSI 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 JInHeitHbIe HEpaBEHCTBA 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 DyHKIUH
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

I'ocynapcTBeHHast HTOroBasi aTrecTalus MO 00pa3oBaTEJbLHBIM MPO-
rpaMMaM OCHOBHOTI0 001ero oopa3osanusi B popme
OCHOBHOI'0 rOCYIapCTBEHHOr0 3k3aMeHa (OI'J)

Cnenudukanus
KOHTPOJILHBIX H3MEPUTEJIBLHBIX MATEPHUAJIOB J1JIs1 MPOBEIEHUsI
B 2019 roay 0CHOBHOIO roCyAapcTBEHHOI0 IK3aMeHAa
no MATEMATHUKE

noxarorosyieHa DeepaabHBIM rOCyIapCTBEHHBIM OFOKETHBIM
. Hay4YHBIM YUPEXKICHUEM .
«DEJEPAJIbHBIM MHCTUTYT HEJAT'OTMHECKNX U3MEPEHUW»

Matematuka. 9 k1acc 2

Cnenudukanus
KOHTPOJIBHBIX H3MEPHUTEJILHBIX MATEPUAJIOB /151 IPOBEAEHHS
B 2019 roxy 0CHOBHOI0 rocyAapCcTBEHHOI0 IK3aMeHAa
no MATEMATHUKE

1. Haznayenne KUM OI'D — o1leHUTH YPOBEHB 00111€00pa30BaTEIILHOM MOATOTOBKH
110 MaTeMAaTUKEe BBIMYCKHUKOB [X Ki1accoB 0011eo0pa3oBaTenbHbIX OPraHU3aIuil B 1ie-
JSIX TOCYNApCTBEHHOW HMTOTOBOW aTTECTAllMH BBIMYCKHUKOB. Pe3ymbraThl sK3amMeHa
MOTYT OBITh UCIIOJIB30BAHBI MPH MPHEME 00YUAIOIIUXCS B MPOGHIBHBIC KIACChl CPe-
HEH IIKOJIBI.

OI'D mpoBogutcs B coorBercTBUU ¢ DenepanbHbIM 3aK0OHOM OT 29.12.2012
Ne 273-@3 «O6 obpazoBannu B Poccuiickoit denepanumy.

2. lokyMeHTBI, onpegensiomue cogep:xanue KNM

ConeprkaHue dK3aMeHAIOHHOH paboTsl OI'D ompenensercs Ha ocHoBe Dere-
pabHOT0 KOMITOHEHTAa TOCYJIapCTBEHHOTO CTAaHAApTa OCHOBHOTO obOmero obpa3oBa-
HUS 110 MareMaTHke (rnprka3 MunoOpazoanus Poccun ot 05.03.2004 Ne 1089).

3. IHoaxoasl Kk 0TOGOPY coaepxkaHusi, pa3padoTke cTpyKkTypsl KUM

Crpykrypa KUM OI'D oTBewaer 1equ MOCTPOCHUSI CUCTEMBI TU(HEpEeHIUpO-
BaHHOTO 00yYeHMsI MaTeMaTHKe B COBPEMEHHOH mKoie. AuddepeHmuanus o0yIeHus
HaIlpaBJICHa Ha pelIeHHe JBYX 3a1a4: (OPMHUPOBAHMS y BCEX OOydJarommxcs 6a30BOi
MaTeMaTUYECKOW MOATOTOBKH, COCTABIIAIONICH (DYHKIIMOHAIBHYIO OCHOBY OOIIEro 00-
pa3oBaHMA, ¥ OHOBPEMEHHOTO CO3[aHUs YCIIOBHH, CITIOCOOCTBYIOMINX MOTYIECHHUIO Ya-
CTBIO 00YYarOIINXCs MOTOTOBKH ITOBEIIIEHHOTO YPOBHS, TOCTATOYHOI /U1 aKTHBHOTO
UCIIOJIb30BAHUSI MAaTEeMAaTUKMU BO BpeMs JajbHEHIIero oOydyeHus, Mpexe BCero mpu
M3Y4YCHUU €€ B CpellHE 1IKoJie Ha MPO(UIBLHOM YPOBHE.

B sK3aMEHAIIMOHHOW MOJENH HAIUIA OTPakKeHHE KOHLENTYaJbHbBIE TOI0KEHHS
denepanbHOTO TOCYIapCTBEHHOTO 00pa30BaTEIBHOTO CTaHIapTa OCHOBHOTO OOILIEro
oOpasoBanus (npukaz MunoOpHayku Poccun ot 17.12.2010 Ne 1897 «O06 yTBepxe-
HUU QenepaabHOro rocyAapcTBEHHOTO 00pa3oBaTeIbHOTO CTaHAapTa OCHOBHOTO 00-
mero odpaszosanuss»). KIIM pa3paboTaHsl ¢ y4€TOM MONOKEHHUS O TOM, YTO pe3yibTa-
TOM OCBOCHHSI OCHOBHOW 00pa3oBaTeNFHOM MPOrpaMMBI OCHOBHOTO 00IIero odpaso-
BaHMsA [OJDKHA CTaThb MaTeMaTHuyeckas KOMIETEHTHOCTb BBIYCKHUKOB, T.€. OHHU
JOJDKHBI: OBIIAJIETh CIENU(PUISCKUME AJIsI MAaTEMAaTUKU 3HAHUSAMHU U BUAAMH JIESATEIIb-
HOCTH; HAYYUTBCS NPEOOPa3OBaHUIO 3HAHMSA M €ro INPHUMECHCHHIO B Y4eOHBIX
U BHEY4EOHBIX CHTyauusx; chOpMHUPOBAaTh KayecTBa, NMPHUCYILIHE MAaTEeMaTHYECKOMY
MBIIIJICHUIO, a TAK)KE OBJIAJIETh MaTeMaTHUECKONH TEPMHUHOJIOTHEH, KITIOUEBBIMH TTOHSI-
TUSIMH, METOJIAMHU B TIPUEMaMHU.
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B memsax obecnedenus 3pHeKTHBHOCTH MPOBEPKH OCBOCHMS 0a30BBIX IMOHATHH
Kypca MaTeMaTHKH, YMEHHUS IPUMEHITh MaTeMaTHUeCKUe 3HAHNS 1 PelIaTh MPAaKTHKO-
OPHUEHTHPOBAHHBIE 33/1a4H, a TAKXKE C YUETOM HAJMYHs B IPAKTUKE OCHOBHOM IIKOJIBI
KaK pa3genbHOTo MPeroaBaHus IPEeAMETOB MAaTEeMAaTHIECKOTO IMKIIA, TaK U Mperoa-
BaHMs WHTETPHPOBAHHOTO Kypca MAaTEMAaTHKH B SK3aMEHAIMOHHOW padoTe BEIIETEHO
JIBa MOZyJIsL: «Auredpay» u «I'eomeTpus».

B »Kx3ameHanimioHHON MOJENM HCIIONB3yeTCs] CUCTEMa OICHUBAHUS 3alaHUM C
Pa3BEepHYTHIM OTBETOM, OCHOBaHHAS HA CICAYIOIIHX ITPUHIIUIAX.

1. BO3MO>HEI pa3miIHbIe CIIOCOOBI U 3aIIMCH Pa3BEpPHYTOTrO pemeHus. [ maBHoe
TpeboBaHHE — pellleHHe A0KHO OBITh MaTeMaTHYeCKH IPAMOTHBIM, M3 HErO JOKEH
OBITh MTOHSTEH XOJ paccyXJIeHuil aBTopa paboTel. B ocranbHOM (MeToa, ¢popma 3aru-
CH) pelIeHNe MOXKET ObITh IPOM3BOIBHEIM. [I0THOTa 1 0O0CHOBAaHHOCTH PacCyKACHUI
OLICHUBAIOTCS HE3aBHCUMO OT BBIOPAHHOT'O MeToJa pemeHus. [Ipn 3ToM omeHuBaeTcst
HpOJBHKEHHE BBITYCKHUKA B PEIICHUH 3aa4ul, a HE HEJOUYEThI IO CPABHEHHUIO C «ITa-
JIOHHBIM» pEIIeHHEM.

2. Tlpn pemreHWM 3agady MOXXHO HCIIONB30BAaTh 0€3 JTOKA3aTENBCTB M CCHUIOK
MaTeMaTH4YecKhue (GakKThl, ColepIKaIrecss B yUcOHUKaX M Y4eOHBIX MOCOOMAX, PEKO-
MEHJyEeMBIX K UCIIOJIb30BAHUIO IPH peaau3allii UMEIOMUX roCyAapCTBEHHYIO aKKpe-
JUTANUIO 00pa30BaTEIbHBIX IPOTPAMM CPEJHETO O0IEro 00pa30BaHMUS.

TekcThl 3agaHui TpeuIaraeMoll MO 9K3aMEHAIlMOHHOH pabOoTHl B IIEJIOM
COOTBETCTBYIOT (OPMYJIUPOBKAM, NPHHATHIM B Y4eOHHKAaX M Y4eOHBIX MOCOOMSX,
BKITIOUeHHBIM B DeepanbHbId IepedeHb yueOHUKOB, PEKOMEHIyeMbIX MuHHCTEPCT-
BOM 00pa30oBaHUS W HaykH P® K HCIOJIB30BAHMIO IPH pealn3aliil UMEIOMNX rocy-
JIAPCTBEHHYIO aKKPEANUTALMIO 00Pa30BaTEIbHBIX IPOrPaMM OCHOBHOT'O 00IIero oopa-
30BaHUS.

4. Cs13b 3K3aMeHalnMoHHoii Moaeau OI'D ¢ KUM EI'D

ConepxarellbHOE €IWHCTBO TOCYJApPCTBCHHOW HMTOTOBOW aTTECTAllMH 3a KypC
OCHOBHOM M CPEJHEH IIKOJIbI 00eCIeYrBaETCsl OOIMMHE MOJIX0AaMHU K pa3paboTke KO-
TU(QHUKATOPOB IEMEHTOB COICPIKAHUS U TPEOOBAaHUH K YPOBHIO TIOATOTOBKH BBIITYCK-
HUKOB 110 MaTeMartuke. O0a koauuKaTopa CTpOsTCS Ha OCHOBE pasjena «Maremartu-
ka» denepaabHOro KOMIIOHEHTA TOCYJApCTBEHHOTO CTaHJapTa 001ero oopa3oBaHusl.

5. XapakTepucTHKa CTPYKTYPHI U coaepxkanusa KUM

Pabota cocrout u3 nByx Monyiel: «Anredbpa» u «l'eomerpus». B kaxnom mo-
IyJie ABE 4aCTH, COOTBETCTBYIOLIME MPOBEPKE Ha 0a30BOM U MOBBIIIEHHOM YPOBHSIX.

IMpu npoBepke 0a30BOil MaTeMaTHYECKOH KOMIETEHTHOCTH OOydaromuecs
JIOJKHBI IIPOAAEMOHCTPUPOBATh BIaJJCHUE OCHOBHBIMU aITOPUTMaMHU, 3HAHUE U IOHU-
MaH{e KIIOYEBBIX JIEMEHTOB COAEP)KaHMA (MaTeMaTHYECKUX MOHSATHH, UX CBOMCTB,
MpUEMOB pEIICHHUs 3124 U MPOU.), YMEHHE MOJIb30BaThCSI MAaTEMAaTHUYECKON 3aMuChio,
MIPUMEHATh 3HAHUS K PEIICHHI0 MaTeMaTHYeCKHUX 3a7a4, HE CBOAAIIUXCA K MPAMOMY
NIPUMEHEHUIO aITOPUTMA, a TalkoKe NMPUMEHITh MATEMAaTUYECKUE 3HAHMS B IIPOCTEH-
[IMX MPAKTUYECKUX CUTYaIUSIX.

Yactu 2 moxpyneit «Anredpay u «['eoMeTpus» HampaBieHbl Ha MPOBEPKY BIIa-
JICHUS MaTepralioM Ha IOBBIIICHHOM ypoBHe. X HasHaueHne — muddepeHnpoBars
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XOpOILIO YCIEBAIOIINX MIKOJIGHUKOB IO YPOBHSM IOATOTOBKH, BBISIBUTH Hambolee
TIOATOTOBJIEHHYIO YacTh BBITYCKHUKOB, COCTABJISIONIYIO MOTEHIIMAIbHBIH KOHTHUHTEHT
IPOQUIBHBIX KIacCOB. DTH YaCTH COIEPXKAT 3aJaHusl MOBBIIICHHOTO YPOBHS CI0XKHO-
CTH U3 PA3NUYHBIX Pa3/IeNoB Kypca MaTeMaTHKU. Bee 3amanus TpeOyroT 3amucu perie-
HUHN U OTBeTa. 3aJjaHNs PACIOJIO0KEHBI [0 HAPACTAHUIO TPYIHOCTH — OT OTHOCHUTEIb-
HO IPOCTHIX A0 CIIOXKHBIX, IPEAINOJIaraolux cBOOOJHOE BlIaICHE MAaTepHaIoM U XO-
pomnii ypoBeHb MaTeMaTUYECKON KyJIbTYPBHI.

Monynb «Anrebpa» comepxut 17 3amanmit: B yacmu | — 14 3agaHui;
B uacmu 2 — 3 3agaHusl.
Monyne «['eomerpusiy copepkutr 9 3amanHuit: B uacmu | — 6 3anaHuii;

B yacmu 2 — 3 3aaHusl.
Bcero B pabore 26 3amanmif, m3 kxoTopeix 20 3amaHUi 0a30BOr0 ypOBHS,
4 3aaHMs TOBBIMICHHOTO YPOBHA M 2 3a/IaHUS BEICOKOTO YPOBHSI.

Tabnuya 1. Pacnpedenenue 3a0anuii no 4acmsam 9K3aMeHAyUOHHOU pabomol

MaxkcumanbHbIN
. Konngectso o
Ne | Yactp pabotsI Tun 3ananuii . MepPBUYHBII
3aJaHu’
Oamn
1 Yacrs 1 C KpaTKuM OTBETOM B BHJE OJHOMH 3 3
mudpbl, KOTOpas COOTBETCTBYET HO-
Mepy MPaBHIBHOTO OTBETA
2 Yacrs 1 C KpaTKHMM OTBETOM B BHJE YHCIA, 17 17
OCJIEI0BATENLHOCTH LD
3 | Yacrs 2 C pa3BEpHYTHIM OTBETOM 6 12
Hroro 26 32

6. Pacnpenenenne 3ananuii KM no copepskaHuio, NpoBepsieMbIM YMEHHSIM H
cnocodam AesiTeJIbHOCTH

Monynbs «Anrebpay.

Yacme 1. B 3T0# 4acTu SK3aMEHAIMOHHOW pa0OThI COAEPIKATCS 3aJaHHs IO
BCEM KIIIOYEBBIM paszzienaM Kypca aareOpbl OCHOBHOW MIKOJIBI, OTPaXEHHBIM B KOJH-
¢ukatope ammemento copepxkanus (KIC). KommuecTBo 3a1aHuii 0 KaxIoMy U3 pas-
JenoB Koxudukaropa NPUMEPHO COOTBETCTBYET YIEIbHOMY BECy 3TOro pasjena
B Kypce. PacnipeaeneHue 3agaHuii o paszaeiiaM cojiepikaHus PUBEACHO B TaduIe 2.

Tabauya 2. Pacnpedenenue 3adanui yacmu 1 no pazoenam cooepaicanus Kypca Mamemamuxy

Kox mo KOC Hazanue pa3zznena KOHH%C{BO
3a7aHui
1 Uncrna ¥ BBIYUCICHUS 3
2 AnrebpandecKkue BoIPaKEHHS 3
3 YpaBHEHHUS 1 HEPABEHCTBA 2
4 YucnoBble MOCIEA0BATEILHOCTH 1
5 DyHKIMK U rpaduKH 2
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8 ‘ CraTucTHKa U TEOpHs BEPOATHOCTEH 3

OpHEeHTHPOBOYHAS 10JIS 33IaHUH YacTh 1, OTHOCSILIMXCS K KaXKIOMy U3 pasje-
J0B KoxupuKaTopa TpeOoBaHMIA, IpeICTaBICHA B Ta0IuIe 3.

Tabruya 3. Pacnpedenenue 3adanuti uacmu 1 no nposepsiemvim ymeHusM u cnocobam oeticmeui

Matematuka. 9 k1acc 6

Monyne «['eomeTpus».

Yacmob 1. B aTol YacTh 3K3aMEHAIIMOHHOH pabOTHI conepkaTcs 3alaHus 110
BCEM KJIFOYEBBIM pa3jiejiaM Kypca reOMEeTPHH OCHOBHOM MIKOJIbI, oTpaxEéHHbIM B KOC.
Pacrnipenenenue 3aanuii o paszenamM coJiepyKaHusl IPUBEICHO B TabHIIE 6.

Tabnuya 6. Pacnpedenenue 3adanuil yacmu 1 no pazoenam cooepicanusi Kypca Mamemamuxu

Koa no K3C Ha3zanue paszena KZEZ:;;,IBO
7.1 I'eomerpuyeckue GpUryps! U UX CBOHCTBA 1
7.2 Tpeyroneauk 1
7.3 MHOTOYTOIBHUKI 1
7.4 OKpYXHOCTB U KPYT 1
7.5 W3mepenne reoMeTpUUECKUX BEINUYUH 2

OCHOBHbIE YMEHHS Kommaectso
Kog mo KT b . .
1 cocoOBb! JeHCTBHI 3ajaHni
1 YMeTb BBINONHAT BEIYUCICHHUS 1 IPE0Opa30BaHUs 2
2 YMeTh BBINOTHATE MPe00pa3oBaHs aredpandecKuX BhIpaKEHHN 2
3 YMeTb pemaTh ypaBHEHHUs], HEPABEHCTBA M UX CHCTEMBI 3
4 VYMeTb CTPOUTb U YUTATh rpaduKu HyHKIHMI 1
6 YMeTh paboTaTh CO CTaTHCTHUECKOH MH(pOpMaIel, HaXOAUTh YacTo- 3
TY M BEPOSITHOCTD CIIy4aiHOTO COOBITHS
7 YMeTh HCTIONB30BaTh MPUOOPETEHHBIE 3HAHUS M YMEHHS B IpaKTHYe- 3
CKOH JIeSITENIBHOCTU ¥ ITOBCEJHEBHON XKU3HU, YMETh CTPOUTH U HCCIIE-
JI0BaTh MPOCTEHIINE MaTeMaTHIECKUE MOJICITH

Yacme 2. 3apaHus 4acTd 2 MOJyJIS HANPaBJICHBI HA MPOBEPKY TAKUX KayeCTB
MaTeMaTHYeCKOW MOJrOTOBKH BBIITYCKHHUKOB, KakK:
= yBepeHHOE BiajJieHne (popMabHO-ONIEePATUBHBIM aIreOpandeckuM armnapaTom;
* yMEHHE PEIINTh KOMIUICKCHYIO 3a7ady, BKJIIOYAIONIYI0 B ceOs 3HAHUS U3 pas-
HBIX TeM Kypca anreOpsbl;
" YMEHHME MATEMaTHYECKU I'PAMOTHO M SICHO 3alUCaThb pelleHue, IPUBOLL IIPU
3TOM HEOOXOMMBIC MOSICHEHUS U 000CHOBAHHS;
® BJIaJICHHE NIMPOKHM CIEKTPOM MPUEMOB U CIIOCOOOB pacCyKICHHI.
Pacnipenenenue 3ananuii yactu 2 no paszaenaMm Koau(pUKaTopoB 3JIEMEHTOB CO-
IepkaHust ¥ TpeOOBaHUA K YPOBHIO MOJTOTOBKH BBITYCKHHKOB IPEJCTABICHO
B Tabmmnax 4 u 5.
Tabnuya 4. Pacnpedenenue 3adanuil yacmu 2 no pazoenam coOOepicanusl Kypca Mamemamuxu

Kox mo KOC HazBanue pa3nena K(;ZZ::;;BO
2 AnredpandecKue BbIPaKEHUS 1
3 YpaBHEeHUS 1 HEpaBEHCTBA 1
5 OyHKIHU U TpadUKH 1

Tabauya 5. Pacnpedenenue 3adanuil yacmu 2 no NpogepsieMblM YMEHUAM U Cnocodam 0eticmeuil

Pacripenenenne 3amanuit yactu 2 mo pasjenaM TpeOOBaHMIT K YPOBHIO TOATO-
TOBKH BBIITyCKHHKOB IIPE/ICTABICHO B TaOIHIE 7.

Tabnuya 7. Pacnpedenenue 3adanuil yacmu 1 no nposepsemvim yMeHUsSM U cnocobam oeicmeuil

OcHOBHbIE YMEHHUS Konnyectso 3a-
Kon no KT o o o
U croco0b! JefcTBUI JTaHUH
5 YMeTb BBHINONHATH ACHCTBUS C TEOMETPHYCCKHUME (UIypaMH, KO- 4
OpIMHATAaMHU U BEKTOpaMHU
75 OnuceIBaTh peanbHbIC CUTYaI[UU Ha A3bIKE TEOMETPHHU, UCCIIE0- 1
BaTh IIOCTPOCHHBIE MOJIEIIH C HCIIOJIb30BAHHEM I'€OMETPHYECKIX
MIOHSTHI ¥ TEOPEM, pelIaTh MPaKTUIECKUE 3a/1aul, CBI3aHHbIE C
HaXO0X/ICHUEM FeOMETPUUCCKHUX BEINYUH
78 IIpoBoauTh NOKa3aTeNbHBIE PACCYXICHHUS NPH PELICHUH 3ajad, 1
OLIEHUBATh JIOTHYECKYIO MPABUIBHOCTH PAcCyKICHHH, Pacro3Ha-
BaTh OIIHOOYHBIC 3AKITIOUCHHS

Yacmo 2. 3amaHus 9acT 2 3K3aMEHAIIMOHHOW pabOoThl HAMPaBIICHBI HAa TPOBEPKY
TaKUX KA4eCTB FeOMETPUIECKOM MOArOTOBKH BBITYCKHUKOB, KaK:

® yMEHHE PEUIUTH IUIAHUMETPHICCKYIO 3a/ady, MPUMCHSS Pa3IHYHbIC TEOPETH-

YeCKHe 3HAHUS Kypca TeOMETPHH;

= yMEHHE MAaTeMaTH4YeCKH I'PAMOTHO M SICHO 3alUcaTh PEUICHUE, TPUBOIS TPU

3TOM HEOOXOIMMEIE MOSICHEHHSI H 00OCHOBAHHUS;

= BIAJICHHE IMUPOKUM CIIEKTPOM MPUEMOB M CIIOCOOOB PACCYKICHUH.

Pacnipenenenue 3aanuii 4actu 2 1Mo pasnesiaM Koau(pUKaTOPOB dIIEMEHTOB CO-

JIepKaHusT ¥ TPeOOBAHUM K YPOBHIO MOJATOTOBKH BBIMYCKHHKOB MPEICTABICHO

B Tabmunax 8 u 9.
Tabnuya 8. Pacnpedenenue 3adanui yacmu 2 no pazoenam coOepiucaniis Kypca Mamemamuxu

Kox o KT OcHOBHEBIE yMeHnA KonW{eCTuBo
U croco0b! IefcTBUi 3aJaHui
YMeTb BBINOJIHATH IPe0Opa30BaHUs areOpandecKiX BhIPaKCHUH 1
YMeTb penraTh ypaBHEHNUs, HEPAaBEHCTBA U UX CHCTEMBI 1
YMeThb cTpOUTh U YUTATh Tpaduku GpyHKIUi 1
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Komnnuectso
Kopn mo KOC Haspanue paszena cozep:kaHust .
3ajaHUH
7 T'eomeTpus 3
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Tabauya 9. Pacnpedenenue 3adanuil yacmu 2 no npogepsieMblM YMEHUM U Cnocodam 0eticmeuil

OCHOBHBIEC YMEHUS KomnuuectBo 3a-
Koxa mo KT N . .
1 CIIOCOOBI ICHCTBHIM JaHu’
7.8 IIpoBoaUTh JOKA3aTENbHBIC PACCYKICHUS MPU PELICHHU 3ajad, 1
OIIEHHMBATH JIOTHYECKYIO TPABUIEHOCTH PAacCyXICHUH, pacro3Ha-
BaTh ONIMOOYHBIC 3AKITIOUCHHSI
5 YMeTb BBHINONHATH ACHCTBUS C TEOMETPHYCCKHUME (UTypaMH, KO- 2
OpAMHATAMH U BEKTOPAMHU

7. Pacnpenenenue 3aganuii KUM mo ypoBHSIM CJ10:KHOCTH
B Tabn. 10 npuBeneHo pacnpenenenue 3aaanuii KM 1o ypoBHSIM CIIOKHOCTH.

Tabnuya 10. Pacnpedenenue 3a0anuil 5K3aMeHAYUOHHOU pabombl NO YPOGHSM CLONCHOCU

Matematuka. 9 k1acc 8

10. Cucrema oneHHBAHHUsI BBINOJHEHHs] OTIEJIBHbBIX 3aJaHMIl U YK3aMeHAIMOH-
HOI1 padoThI B LIEJIOM

JUi1st OLleHMBaHUSI PE3yJIbTATOB BBITOIHEHHs] PaOOT BBITYCKHHKAMHU HCIIOJIb3YyeT-
cs oOmmii 6amt. B Tabnmie 12 npuBoauTes crcteMa GOpMHUPOBAHHS 00IIEero Oaia.

MakcumalbHbIi 6aut 3a paboty B menom — 32.

3aganus, oucHuBaeMbie | 0amIOM, CYMTAFOTCSI BBIIOJHEHHBIMH BEPHO, €CIH
yKa3aH HOMep BEpHOTO OTBETa (B 3aJaHUSIX C BEIOOPOM OTBETA), MM BITMCAH BEpPHBIH
OTBET (B 33JIaHUAX C KPATKHM OTBETOM), MM NPAaBHIBHO COOTHECEHBI OOBEKTHI JABYX
MHOJXKECTB U 3aIlliCaHa COOTBETCTBYIOLIAs MMOCICAOBATEILHOCTD UGD (B 3aAaHUAX Ha

YCTaHOBJICHUEC COOTBCTCTBI/IH).
Tabruya 12. Cucmema gpopmuposanus obweeo bania

o Komnnaectso MakcuManbHbIi TepBUYHBIH
YpoBeHb CI0XXKHOCTH 3aaHUI "
3aaHUI Gan
BazoBbrit 20 20
TToBbIIICHHBIIH 4 8
Broicokuii 2 4
Hroro 26 32

Yacms 1 cocrout n3 3amanuii 6azoBoro yposHs ciaoxHoctH (Bb). B sx3amenari-
OHHOI1 paboTe 3aJaHMs MO YPOBHIO CIIOXKHOCTH PACIPEICISIOTCS CIEAYIOINM 00pa-
30M: 8 3aJaHWil C TpeArnonaraeMbpIM MpoleHToM BbimonHeHust 8§0-90, 8 3anmanuit
C TpeIoiaraeMbeIM mporeHToM BeinoiHeHus: 70—80 u 4 3amaHus ¢ mpeanoiaraeMbIM
IIPOLIEHTOM BbIIONIHEHU 60—70.

Yacmu 2 monyneit «Anrebpa» u «['eoMeTpus» COCTOAT M3 3a/JaHUH MOBBIIICH-
Horo (IT) u Beicokoro (B) ypoBHeii cioxkHocTu. [TnaHupyembie MPOIEHTHI BBIMTOJIHE-

HUS 3aJJaHui gacTell 2 mpuBeAeHsI B Tadmume 11.
Tabauya 11. IInanupyemviii npoyenm 8ulNOIHeHUs 3a0anull yacmeti 2

Monyub «Anredpa»

MaxcumanvHoe Koauuecmaso 6408 MakcumanvHoe Koiuuecmeo 6ani0s

3a 00HO 3a0anue

Yacts 1 Yacts 2 3a 3a 3a
4acTh 1 4acThb 2 MOJyJIb
No 1-14 No 21-23 B LIETIOM
1 2 14 6 20

Monyanb «I'eomerpus»

Maxcumanvroe xoruvecmso 6ani08 Maxcumanvroe xoaruvecmso 6ai08

3a 00HO 3a0aHue

Yacrs 1 Yacrts 2 3a 3a 3a
9acTs | 4acTh 2 MOJyJIb
Ne 15-20 Ne 24-26 B HETOM
1 2 6 6 12

Monynb Anrebpa I'eomerpus
Howmep 3amanus 21 22 23 24 25 26
YpOBEHb CIOKHOCTH II II B II II B
O’KuIaeMBbIii TIPOIICHT BBIMTOTHEHUSI 30-50 15-30 3-15 30-50 15-30 3-15

8. [IpopokuTenbHocTh OI'D Mo MmaTemaTuke
Ha BrImonHeHNe S5K3aMeHAIMOHHOM pabOThI OTBOIUTCS 235 MUHYT.

9. lonoJiHMTe/IbHbIE MATEPUAJIBI M 000PY/I0BaAHUE

[epeyeHs TOMOMHHUTETBHBIX MAaTEPHAIOB W 00OPYIOBAHUS, ITOJIB30BAHUE KOTO-
peIMu pasperieHo Ha OI'D, yTBepxaeH npuka3oM PocobpHanzopa. YuacTHUKaM pas-
pemaeTcsi NCHOIb30BaTh CIPAaBOYHBIE MAaTEPUAIIbl, COAEPIKAIIUEe OCHOBHBIE (YOPMYJIBI
Kypca MaTeMaTHKH, BBIaBaeMble BMecTe ¢ paboToil. Pa3pemnraercs HCIOIb30BaTh JIH-
HEWKy, yTrONbHHUK, UHbIE MIA0JIOHBI Ul NOCTPOCHUS TeOMETpHYEeCKuX (Uryp. 3ampe-
[IaeTCsl UCIOIb30BAaTh MHCTPYMEHTHI ¢ HAHECEHHBIMH HA HUX CIIPaBOYHBIMU MaTepua-
namu. KanpKyaTops! Ha S5K3aMeHe He UCIONB3yIOTCS.
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3amanusi, OlEHWBaeMble B 2 0ajlia, CYMTAIOTCS BBIMOJHEHHBIMH BEpPHO, €CIH
o0y4Jarouiicss BBIOpaNl MPaBUIIBHBIH ITyTh PENICHUS, U3 MTUCHBMEHHO 3aMUCH PEIICHUS
MOHATEH XOJ €r0 PacCyXIeHUH, IoIyueH BepHbIH OTBET. B 3TOM cilyuae eMy BBICTaB-
JSIeTCs TIOJTHBIA 0ay, COOTBETCTBYIOUINI TaHHOMY 3afaHuio. Eciu B peleHun aoy-
[IeHa OMMOKa, He UMEIoIIas MPUHIMITHATIFHOTO XapakTepa U He BIUSIONAs Ha OOIIYI0
MPAaBUIIBHOCTH X0JIa PEIICHUS, TO YIaCTHHUKY BbICTaBiseTCst 1 Gas.

B coorBerctBun c IlopsakoM mpoBeAeHHs] TOCYAapCTBEHHON WTOTOBOM aTTe-
cTaruu Mo oOpa3oBaTENbHBIM IIPOrPaMMaM OCHOBHOTO 00mIero oopa3oBaHus (IIpHKa3
Muno6pnayku Poccun ot 25.12.2013 Ne 1394 3apeructpupoBan Muntocrom Poccun
03.02.2014 Ne 31206)

«48. DK3aMeHalMOHHBIE Pa0OTHI MPOBEPSIOTCS ABYMsI dKcriepTamu. [1o pesyib-
TaTaM MPOBEPKH HKCIEPTHI HE3aBUCHMO JPYT OT IPYyTa BBHICTABIISIOT OaJIbl 32 KaXKIbIi
OTBET Ha 3aJaHUs dK3aMEHAI[MOHHOI paboTHL.. B ciydae cymiecTBeHHOTo pacxoxie-
HUS B Oayiax, BBICTABICHHBIX JABYMs JKCIIEpTaMM, Ha3HA4yaeTCsl TPeThsl MPOBEpKa.
CymecTBeHHOE pacXOKAeHHE B Oaiax ONpeNesieHO B KPUTEPHSIX OLIEHUBAHUS TIO CO-
OTBETCTBYIOIEMY YICOHOMY MPEIMETY.

Tpetuii sxcnepT Ha3Ha4YaeTCsl NpeaceaTeseM NpeIMeTHOH KOMUCCUH U3 YHCIa
9KCIEPTOB, PaHee HEe MPOBEPSBLINX IK3aMEHALMOHHYIO padoTy.
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TpeTbeMy dKCIIEPTY MPEJOCTaBIIETC HHPOPMALUS O OaylIaxX, BEICTABICHHBIX
9KCIIEPTaMH, paHee IIPOBEPSBIINMHI SK3aMEHAIIMOHHYIO paboTy oOydaromerocs. bai-
JIbl, BEICTaBJICHHbIE TPETHUM KCIIEPTOM, SIBIISIIOTCS OKOHUYATEIbHBIMUY. CyIIeCTBEeH-
HBIMHU CUHTAIOTCS CIICAYIOIIUE PACXOKICHUS:

1) pacxoxneHue B 0ayuiax, BRICTaBICHHBIX JABYMsI DKCIIEPTAMH 32 BBITIOJHEHHE
aroboro u3 3anaHuil, B 2 Oayuta. B 9TOM citydae TpeTHil SKCHIepT MpOBEPSET OTBET
TOJIBKO HA TO 3aJlaHKe, KOTOpOe OBLIO OLIEHEHO JBYMS SKCHEPTaMHU CO CTOJIb CYIIECT-
BEHHBIM PACX0XKJCHUEM.

2) pacXoKICHUS IKCIIEPTOB NP OLIEHMBAHUY JIBYX WK OoJiee 3aJaHui B 9K3a-
MEHALMOHHOH paboTe. B aTOM ciydae TpeTuil sKCrepT npoBepsieT OTBETHI Ha BCE 3a-
JAHMS ¢ Pa3BEPHYTHIM OTBETOM 21-26.

Ha ocHoBe 0amyioB, BBHICTaBJICHHBIX 3a BBHINOJNHEHHWE BCEX 3aJaHUN PabOTHI,
MOJICUUTHIBACTCS OOIIUIT 0asl, KOTOPBIA MEPEBOTUTCA B OTMETKY MO MATHOATBHOM
IIKaje.

12. U3menenns B KHM 2019 roaa B cpaBHenun ¢ 2018 rogom
W3menenus crpykrypsl u conepxkanust KM orcyTcTBy1OT.

© 2019 dDenepanbHast ciyxba 1o Hag30py B cepe obpazoBanust 1 Hayku Poccuiickoit Deneparmn

Maremaruka. 9 kiacc

O000mennblii n1ad Bapuanta KUM 2019 roga
nasi THA BbimyckHukoB IX kiaaccoB
no MATEMATUKE

10

Ilpunooicenue

VYpoesnu cnoscrnocmu sadanuii: 5 — b6azoewii, IT— nosviwennslil, B — ebicokuil.

/i

OCHOBHBIE TIPOBEPsIEMbIE TPEOOBAHUS
K MaTeMaTH4eCKOH MOATOTOBKE

MEHTOB COJIEpKAHHS
TOB TpeOOBaHMI
YPpOBeHB CIIOKHOCTH
MakcuMabHbIN 6ajut 3a
BBITOJIHEHHUE 33/IAHUS

Kompr TIOBEPSAEMBIX DJIe-
Kopr pas3zaeiioB JIEMCH-

Yacrp 1

Monyab «Aaredpa»

YMeTb BHINONHSATE BEIYUCICHHUA U TPe0oOpa3oBaHus

TTonp30BaThCst OCHOBHBIMU COAUHUIIAMU JJIMHBI, MACCbl, BPEMCHH, CKOPO-
CTH, IUIOIIA/H, 00bEMA; BBIpaXkaTh OoJiee KpyIHbIE SIMHULBI Yepe3 Ooee
MeJIKHe 1 Ha000pOT.

VYMeTb BBITIOJIHATH BHIYUCICHUS U HpeO6pa3OBaHI/IfI

YMeTb BBIIOJIHATH BBIYUCICHHS M IIPEOOPa30OBaHUs, YMETh BBINONHATH
peoOpa3oBaHuUs aNTeOpanIecKIX BhIPAKCHHUH

OnuceiBaTh C MOMOIIBI0 (YHKUMH pa3iUyHbIE peaibHbIe 3aBHCHMOCTH
MEXIy BEIHYMHAMHU; UHTEPIPETHPOBATh IpapUKH pPEabHBIX 3aBUCHMO-
crei

VYmets pemaTe ypaBHEHHUS, HCPABECHCTBA U UX CUCTEMBI

Pemate HecnoxHbIE MPAKTUYECKUE PACUETHBIC 3aa4d; PellaTh 3aJaqyH,
CBSI3aHHbIE C OTHOLIEHUEM, HPONOPHHOHAIBHOCTHIO BEIMYHUH, JIPOOSAMH,
MIPOLEHTAMH; TIOJIB30BATHCSl OLEHKOW M TIPUKUJIKOH MPH MPAKTHYECKUX
pacuerax; MHTEPIIPETUPOBATh PE3YJIbLTAThl PEIICHHS 3aa4 ¢ y4€TOM Orpa-
HHYEHHUH, CBA3aHHBIX C PEabHBIMU CBOMCTBAMH PacCMaTPHBAEMBIX 00bEK-
TOB

AHaNM3MpOBaTh PEasIbHBIC YHCIIOBBIC JaHHBIC, IPEACTABICHHBIC B Ta0IH-
ax, Ha Jarpammax, rpaukax

Pemarte mpakTHyecKue 3aiauH, TPEOYIONIME CHCTEMAaTHYecKoro mepedopa
BapHMaHTOB; CPABHUBAThH INAHCHI HACTYIUICHUS CIIy4aHHBIX COOBITHH, OLie-
HHMBATh BEPOATHOCTH CIy4alHOIo COOBITHS, CONOCTABIATH U HCCIIEN0BATh
MOJIENIU PEabHOK CHTyallMed ¢ UCIIOJIb30BAHUEM aIlllapaTa BEPOSATHOCTH U
CTaTUCTUKH

YMeTb CTPOUTH U YUTaTh rpaduKy (yHKIMH

YMeTb CTPOUTH U YUTaTh rpaduKy QyHKIIHHA

VYMeTb BBINOIHATE MPeoOpa3oBaHusl areOpandecKux BhIpaKeHHUIT

OcyIecTBIATh MPaKTHYECKUE pacueTsl 10 (OpMynaM, COCTaBIATH He-
CIIOXKHBIE (HOPMYIIBI, BHIPAXKAIOIIHE 3aBUCUMOCTH MEX/LY BEIMYMHAMU

NN | |w,
N (|
oo oo
—_| = = =

Ymerb peuiaTh ypaBHCHUA, HEPABECHCTBA U UX CUCTEMbI

3,6/ 3 | B |1

© 2019 dDenepanbHast ciyxba 1o Hag30py B cepe obpazoBanust u Hayku Poccuiickoit Deneparmn




Maremaruka. 9 kiaacc

11

Monyas «I'eomeTpusi»

15

OnuceIBaTh peaJbHBIC CUTYallMu Ha SA3bIKE I'€OMETPUH, UCCIICAOBATH II0-
CTPOCHHBIC MOJEJIN C UCIIOJIb30BAHUEM T'€COMETPUUYCCKUX MOHSTUH U TEO-
peM, peuiaTb NMPAKTUYCCKUE 3a/lavU, CBA3AHHBIC C HAXOXKJICHUEM I'€OMET-
PUYCCKUX BEIINYUH

16

VMeTb BBIOIHATD JEHCTBHUS C TEOMETPHUECKUMH (pUIypaMu, KOOPIAUHA-
TaMH U BEKTOpaMHU

17

YMeTb BBIMONHSITH JEHCTBHS C TEOMETPHICCKUMH (HUTypaMH, KOOpANHA-
TaMH U BEKTOpaMH

18

YMeTb BBITIOJHSATH ACHCTBHS C TE€OMETPUICCKUMHU q)HpraMI/I, KoopauHa-
TaMH U BEKTOpaMH

VMeTb BBINOIHATD JEHCTBHUS C TEOMETPHUECKUMH (pUTypaMu, KOOPANUHA-
TaMH U BEKTOpaMHU

20

[IpoBoaMTE MOKa3aTENbHBIE PACCYKACHHA P PEIICHHUH 3a/1a4, OLCHUBATh
JIOTHYECKYI0 MIPABHILHOCTD PACCYKACHUH, PACIIO3HABATH OLIMOOYHBIC 3a-
KITIOYEHHS

7.8

Yacrp 2

Monyab «Aaredpa»

21

VYMeTh BBINONHATH NPe0Opa3oBaHUs anreOpandeckux BbIPAKEHHUH, pe-
[IaTh YPaBHEHHUS, HEPABEHCTBA U UX CHCTEMBI, CTPOUTH M YUTATh IpauKu
GbyHKIHI

22

YMeTb BBINONHATH IPe00pa3oBaHus anreOpandecKuX BBIPAKEHUH, pelaTh
YpaBHEHUsI, HEPABEHCTBA U UX CHCTEMBI, CTPOUTb M YUTaTh IpauKu GyHK-
LHH, CTPOUTD U UCCIIE0BATh IPOCTEHIINE MATEeMaTHYECKUE MOJIEIIH

3,7

23

YMeTb BBINOIHATH IPe0Opa3oBaHus anreOpandecKuX BBIPAKCHUH, pelaTh
YpaBHEHUs, HEPAaBEHCTBA U UX CHCTEMBI, CTPOUTb M YUTaTh IpauKu GyHK-
L1, CTPOMTH U UCCIIEI0BATh MIPOCTEHIINE MATEMaTUYECKUE MOJICITH

4,2

Monyas «I'eomeTpus»

24

VYMeTb BBITIOJHATH ACHCTBHUS C TEOMETPUICCKUMHU (I)Hl"ypaMI/I, KoopauHa-
TaMH 1 BEKTOpaMHu

25

HpOBO,I[PITI: JIOKa3aTCIbHBIC PAaCCYKJACHUA PU PEHICHUU 3a/lav, OLICHUBATh
JIOTUYCECKYIO ITPaBUIIBHOCTDH paccymem/lﬁ, pacrio3HaBaThb OIIMOOYHBIC 3a-
KIIIOYCHUA

~

26

VYMeTh BBINIOJIHATD JEHCTBUS C TE€OMETPUICCKUMHU q)PIpraMI/I, KoopauHa-
TaMH U BEKTOpaMHu

Bcero 3aganuii — 26; u3 HUX
10 THITY 3aJlaHU: 3alaHuil ¢ KpaTKUM oTBeToM — 20, 3a1aHuii ¢ pa3BepHYTHIM OTBETOM — 6;
10 YpOBHIO ciokHOCTU: b — 20; [T—4; B — 2.

MakcuManbHBbIi IepBUYHBIN 6ast 3a paboty — 32.
OO61iee BpeMs BBINONHEHUs! paboThl — 235 MUHYT.
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CITPABOYHBIE MATEPHAJIBI IITO MATEMATHKE
AJIT'EBPA

e DopmyJia KOPHEN KBAIPAaTHOTO YPABHEHUSA:

—b+
X:bgfax/s,rne D=b’_4ac.

. 2
e Ecnu KBajpaTHBIA TpeXwIieH aX = + bX + C uMeeT 1Ba KOpHS X1 U X, TO

ax’ +bx+c=a(x—xX;)(X=X3);

o 2 .
€CJIM KBaJIpaTHBIM TPEXWJICH axX + bx + ¢ umeer CIMHCTBCHHBIM KOPCHb X, TO

ax’ +bx+c=a(x—xg)°.

o ®opmyna N-ro wieHa apuhMeTUIECKON MPOTrPECCHH (a n ), IIEPBBIN WIEH KOTOPOU

paBeH @i U Pa3HOCTH paBHa d :

anp=a;+d(n-1).

e ®opmysa CyMMbI IEPBBIX N YJIEHOB apU(PMETHUECKON MPOTPECCUH !

a;+an)n
snzﬁ_Lzrllﬂ

e ®opmyna N-ro 4ieHa IeOMETPUYECKOW MpOrpeccuu D, MepBbI 4YiICH KOTOPOU

paBeH by, a 3HaMeHaTENb paBeH (:

b,=b;-q""*
e Dopmyra CyMMBbI IEPBBIX N YIEHOB T€OMETPUUYECKOU IIPOTPECCHUM:
(a"-1)by
S, =— 7~ |
n q _ 1

Tabamuua KBaapaToB ABY3HAYHBIX YHCe]

Enyaunnel

0 1 2 3 4 5 6 7 8 9

Jdecarku

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

Ol N[OoO|OgD|lWIN| -

8100 8281 8464 8649 8836 9025 9216 9409 9604 9801




I'EOMETPUA

e CyMMa yIJIOB BBIITYKIJIOrO N -yrojibHuKa pasHa 180°(n—2).

e Pannyc I OKpy>KHOCTH, BHIMCAaHHOM B IIPABUJIBHBIM TPEYTOJIBHUK CO CTOPOHOU A,

NE

—a.
paBeH —

e Paquyc R OKpYXHOCTHM, ONMCAaHHOM OKOJO HPABWIBHOIO TPEYroJibHUKA

. 3
CO CTOPOHOH a, paBeH Ta'

e Jlns tpeyronbuuka ABC co croponamu AB=c, AC=b, BC=a:

a b C

SinA_sinB _ sinC =2R,

riae R — pannyc onmrcaHHON OKPY>KHOCTH.
e Jlna tpeyronbanka ABC co ctoponamu AB=c, AC=b, BC =a:
c’=a’+b”—2abcosC.
o dopmya mmHE! | oKpyXHOCTH paguyca R:
| =27R.

o ®opmyna amuubel | gyrm okpykHOCTH pamuyca R, Ha KoTOpyro ommpaercs
LIEHTPaJIbHBINA YTOI B (0 TPayCOB:
| = 2nR¢@

360

e MopMmyna mIom@IM S mapajuiesorpaMMa CO CTOPOHOM & W BbICOTOM N,
MPOBEJAEHHOM K 3TOU CTOPOHE:

S =ah.

e dopMyia IUIOMAAM S TpPEYrojJbHHKAa CO CTOPOHOH @ u BbICOTOH h,
IIPOBEIEHHOM K 3TOM CTOPOHE:!

S:Eah.
2

e dopmyna miomaan S Tpanenuu ¢ OCHOBaHUsIMH @, b 1 BbIcoTOM h:
a+b
S=——n.
2

o dopmyna momanan S Kpyra paauyca R:

S =nR?.
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